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Abattis  Dike  Work  on  Lower  Mississippi 534 

Abutments,  Bridge.  Metliods  of  Constructing 

Over   Tunnel    501 

Bridge,   Niagara  Falls,   N.   Y obO 

Aggregate,  Fine,  Concrete  Paving  Specifica- 
tions       0^5 

Aiken   System  of  Erecting  Concrete  Walls..   251 
Air,   Compressed,   Reheater  Used   in  Driving 

Rivets    11? 

Compressor   Plant,   Electrically  Operated..    iM 

Air  Drills,  Volume  ot  Air  (or 1S5 

Air-Litt  Pumps,  Proportioning  Parts  of 156 

Algae  Odors  in  Public   Water  Supplies 445 

American  Mining  Congress 456 

American  Road  Builders'  Association 157.  ba4 

Antelope  Valley  Siphon,   Los  Angeles  Aque- 
duct         21 

Appraisals,   Industrial,   Cotton   Mill  Machin- 

Public  iJtiiiVie's',  Conflicting  Theories 648 

Public  Utilities,  Depreciation.  .447,  448.  476,  506 

Railways;   Plank  in  Democratic  Platform.  562 

Water    Power   Rights 624 

Waterworks.  Freeport.  Ill 365,  368,  396 

Wisconsin  Utility  Law 365,  425 

Aqueducts.     Hetch     Hetchy     Project;      San 

Francisco  Water  Supply 580 

Los  Angeles;   Construction   Methods 606 

Los   Angeles;    Reinforced   Concrete   Siphon 

Construction    20 

Los  Angeles;  Tufa  Cement  on 620 

Arches,  Bridge.  Masonry  at  Constantine.  Al- 
geria,  230-ft 334 

Steel,    60714-ft.   Span 699 

Suspended   Centering   for   Construction 58 

Arrowrock  Dam.   Boise,  Idaho 218 

Asphalt    Pavement,    Cost    Repairing    Sheet, 

Brooklyn    66 

Cost  Block  at  Washington,  D.   C 713 

Repairs  in  New  York  City 47 

Standards    in    Pittsburgh 205 

Asphaltic    Oil    Wearing    Surface,    California 

Highways    15 

Assesments  for  Paving 454,  617 

Austin,  Pa.,  Dam  Failure 645,  647 

Austin  Trench  Excavator 71 

Auto-Vehicles  (see  also  "Motor  Trucks"). 

Los  Angeles  Water  Works,   Use  of 436 

Municipal  Service    437,  694 

Uses  and  Costs 694,  696 

Automobile  Roadway,  Massachusetts,  Main- 
tenance Cost   571 
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Bank  Protection   (see  also   "River  Improve- 
ment.") 

Protection   against   Scour 695 

Revetment,    Concrete,    Kansas    River 642 

Revetment.  Costs  on  Western  Rivers 561 

Revetment,   Mississippi  River 534 

Revetment,    Missouri    River 498,  580 

Revetment,   Timber    675 

Barges.    Cost,    Life    and    Repairs    on    Upper 

Mississippi     61 

Creosoted    Lumber    for 677 

Reinforced  Concrete,   Cost  of  Construction  723 
Reinforced     Concrete;      Manchester     Ship 

Canal    316 

Barrels,    Concrete    Water,    Use    on    Railway 

Trestles    83 

Bench    Marks,    Construction    in    Ednujnton, 

Alberta    143 


Big  Bend  Water  Power  Development,  Cal...   422 

Bitumens,  Testing  for  Paving  Purposes 635 

Bituminous    Binders    542 

Bound  Macadam,    Resurfacing  with 377 

Bound   Road  Surfacing.   Specifications 376 

Compounds    Used    in     Waterproofing    Ma- 
sonry   Structures    39 

Macadam,  Maintenance  Cost 571 

Macadam,  Illinois  State  Highway  Commis- 
sion,  Practice  of 658 

Macadam,    Waukesha,    Wis,,    Cost 377 

Materials,    Apparatus    for    Distributing 16 

Materials   for   Paving,    Gri.ding 268 

Materials.  Road  Surface  Treatment  Costs  658 
Paving  Materials,  Massachusetts  Highways  239 
Pavement.  Ruts  from  Heavy  Motor  Traffic  571 
Road    Surfaces.    Failure    in    Construction..   543 

Surfaced     Concrete    Pavements 513,  571 

Surfaced  Roads,   Grade  and  Crown 571 

Blasting.   Effect  on  Earth   Slides  at  Culebra 

Cut     683 

Stemming  and  Tamping 197 

Stemming;    Effect    on    Efficiency    of    Ex- 
plosives       202 

350.000   cu.   yds.   at  Piedra,   Cal 96 

Underwater.    Explosives   Used   in 8 

Bond   Issues   for  Road   Improvements 514,  533 

Bonds    on    Public    Work,    Surety 116 

Booms.   Sheer,  at  Bridges  on  Upper  Missis- 
sippi        165 

Booster  Pumping,   Service   Requiring 413 

Boreholes.  Diamond  Drill,  Surveying  Instru- 
ment           i 

Boulevard  Oiling  in  Kansas  City,  Mo.,  Meth- 
ods  and    Costs 572 

Niagara    River   Bank,    Scenic 451 

Braces.    Timber,   for  Trenches.   Fitting  for. .   666 

Breakwaters,    Colon,    Construction   Costs 653 

Concrete   Blocks   Used   in 231 

Concrete  Superstructure  at  Harbor  Beach, 

Mich 33s 

Panama   Canal    565,    566,  653 

Timber  Cribs  and  Concrete  Superstructure  366 

Brick  Pavement,  Cost  in  Iowa  Cities 47 

Pavement,  Country  Road.  Without  Curbs  150 
Pavement.  Diversey  Parkway,  Chicago —  634 

Pavement  in   Holland 100 

Pavement,    Life   of "70 

Pavement.    Pittsburgh    205 

Pavements,    Thermal    Effects  on   Cement- 
Filled    55? 

Railway  Buildings.  Cost  of  Constructmg. .   4il 

Sewers.    Specifications   in   Pittsburgh 188 

Bridges.    Abutments;     Constructing    Over    a 

Tunnel     501 

Arch  at  Constantine,  Algeria.  230-Ft.   Ma- 
sonry    334 

Arch,   Suspended  Centenng  for 58 

Bascule  at  River  Trent.  England 252 

Bascule,     Navigable    Waterways 118 

Caisons,  Vancouver  and  Willamette  River  384 
California    Highway     Commission,     Mini- 
mum  Requirements  of 542 

Celilo,  Oregon  Trunk  Railway 24 

Concrete,    Life  of   Reinforced "01 

Concrete,    Pittsburgh,    Pa 724 

Concrete  Plant  for  Construction |2S 

Costs   of   225-ft.    Span    Suspension 28 

Crossings  for  Navigable  Waterways 

105,    117,  145 

Double    Track   Deck    Plate    Girder,    Cedar 

River     MoJCOW.    la 556 

High  Way;  Snake  River.  Idaho 348 

Lower   Ganges    239 

Niagara  Falls.   N.    Y.,    Street 557 

Piers,  Cedar  River  at  Moscow,  la 556 


Piers,   Celilo  Falls,    Ore 25 

Piers,  Foundation  and  Costs  at  Vancouver 

and   Willamette   River   384 

Piers.    Lengthening   Masonry 106 

Piers.    Location    by    Triangulation    Survey 

Methods     700 

Road,    French,    Steel    Arch 699 

Salmon  River,   Idaho,   Suspension,   Cost...     28 
Sheer  Booms  and  Guide  l^ences  on  Upper 

Mississippi     165 

Span,  Erecting  by  Means  of  Cableway 348 

Spans  of  Variable  Dimensions  and  Weight, 

Traveler  for  Erecting 499 

Suspended   Centering   for   Arch   Construc- 
tion          58 

Suspension,   Salmon  River,  Idaho 28 

Swing     and     Transporter     for     Navigable 

Waterways    117,  119 

Three  Span,  Pony  Truss  Street,  Concrete 

Floor     557 

Washington    Street,    Chicago 501 

Waterproofing   and  Drainage 40 

British  Columbia,   Irrigation,  Conveyance  of 

Water    274.    306,  328 

Irrigation.  Use  of  Small  Pumping  Plants.  389 
British    Contractors'    Construction    Methods 

on    Dams    615 

Brownlow   Weed   Dike    580 

Bucket  Dredges.  Cost  of  Government  Work.  427 

Buckets,  Elevator,  Replaceable  Lip  for 376 

Buffalo  Water  Works.   Ice  at  Intakes  of 48 

Building    Code     of     Illinois.    Administrative 

Features    of    Proposed 480 

Concrete   Plants   for    2,      3 

Floors.    Flat    Slab    52 

Forms,    Ten    Story   Warehouse 168 

Regulation.    Chicago    Civil    Service    Com- 
mission.   Recommendations    27 

Regulation.  Importance  of  Inspection   in..       1 
Roofs.    Galvanized   Corrugated  Iron,    Trop- 
ical    Conditions 586 

Walls.  Masonry,   Rupture  by  Temperature 
Changes     ; 120 


Cablewav,   Erecting  Bridge   Span   by  Means 

of  348 

Caissons,   Vancouver   and   Willamette   River 

Bridges     384 

Canada,  Reservoirs  on  Ottawa  River 287 

Canadian  Pacific  Railway  Terminal  at  Van- 
couver, B.  C 82 

Canalization  of  Rivers 93 

Canals,    Dimensions   for  Heavy  Traffic S6 

Illinois  and  Michigan.  Navigating  the 310 

Irrigation,    British    (Jolumbia 275 

Irrigation.    Enlarged    303 

Irrigation,    Lining   With    Reinforced    Con- 
crete      24 

Irrigation.   System  of  Yuma  Project 698 

Linings 24,  372.   524,  625,  526 

Locks    196,   271,  409 

Panama,  Concrete  Work,  Costs 280,  362 

Panama  Construction  Costs  During  Quar- 
ter      652 

Panama,  Construction  Methods  and  Costs 

During  Fiscal  Year 562 

Panama,  Earth  Slides  at  Culebra  Cut 

374.   673.  680 

Panama.  Estimate  of  Work  Completed  and 

to  be  Done 679 

Panama.  Excavation  Work 280,  311,  679 

Panama.  Heated  Rook  in  Culebra  Cut 214 

Panama,    Locks,    Construction 196,    271,409 
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Panama,  Steam    Shovel    Records 5S8 

Panama,  Tolls  and  Traffic 174 

Panama,  Wharf,  Cost  of  Reinforced  Con- 
crete      362 

Rellning  Tunnel  Without  Stopping  Trafflc  372 

Suez,   Increase   of  Trafflc 71 

Superelevation  of  Water  Surface  at  Curves     24 

Trollhattan,    Sweden    6 

Cars,  Electric,  Cost  of  Heaters 82 

Catch   Basins,   Cleaning;   Relation   to   Street 

Cleaning    273 

Plans  for  Construction  in  Pittsburg 73 

Celilo  Bridge  of  Oregon  Trunlc  Railway 24 

Cement,   Adulteration   225 

Bulgaria    141 

Costs,  Irrigation  Worli,  British  Columbia.   329 
Costs  of  Making  in  Oregon,  Estimated....       2 

Craclis  in  Brick  Pavement  Filled  With 59S) 

Diatom  Earth  as  Puzzuolana 202 

Gun,  Coating  Wood  Piling  with 584 

Mortars,    Tensile   Strength 453 

Portland;  Tests  for  Constancy  of  Volume..   266 

Portland,  United  States  In  1911 3 

Puzzuolana    202,    225,  620 

Shipment;    Cloth   Bags  and   Paper  Sacks..   395 

Shipment,   Economics  of 393 

Shipment  in  Bulk.  Method  of  Handling 394 

Tests  by  Reclamation  Service 265 

Tests   for   Constancy   in   Volume,  Acceler- 
ated     266 

Tufa;    Los  Angeles  Aqueduct 620 

United    States,    Production   and    Prices   in 

1911    3 

Centering    for     Bridge     Arch     Construction, 

Suspended     58 

Central  States  Water  Works  Association 412 

Chlorination   Plant,    Toronto 8 

Chuting  Concrete,  Portable  Steel  Towers  for 

197,  220 

City  Planning  and   the   Engineer 184 

City     Planning     Improvements,     Method    of 

Paying  for   122 

Clay  as  Embankment  Material 470 

Blocks,    Salt    Glazed    Vitrified,    in    Sewer 

Construction    244 

Pipe  for  Water  Supply,   Vitrified 128 

Pipe  Sewers,  Specifications  in  Pittsburgh.   188 
Pressure   from    Superimposed   Loads,    Cal- 
culating  Lateral    512 

Roads   of   Sand   and 432,  657 

Test  for  Quality,   for  Sand-Clay  Roads 657 

Coagulating     Basins,      Niles,      C,     Filtration 

Plant  460 

Cofferdams,    Keokuk,    Construction   Methods 

at  142,  198 

Pier    Construction    106 

Piers  for  Bridge  Over  Cedar  River,  Idaho.   557 
Piers  for  Vancouver  and  Willamette  River 

Bridges     384 

Colorado  River  Levee  Construction €69 

Columbia  River,  Dredging  of  Bars  in 204 

Compressed   Air   Reheater   Used   in   Driving 

Rivets   119 

Concrete,    Aiken   System   of  Erecting  Walls, 

Warehouse    Construction    251 

Alkali   Action  on,    Tests   of 265 

Alley  Pavement  at  Billings,  Mont 407 

Arch  Culverts  at  Webb  City,  Mo 149 

Arrowrock  Dam,  Boise  River,  Idaho 218 

Box  Culvert,  Cost  of  4  ft.  by  5  ft 635 

Bridges,  Life  of 701 

Bridges,  Pittsburgh   724 

Breaking  Old   Track   Foundation   in   Van- 
couver      162 

Breakwater  Superstructure   366 

Canal  Linings   24,  372.  524,   525,  526 

Chuting.  Portable  Steel  Towers  for 197,  220 

Costs  of  Lining  Tunnels  in  Chicago  Water 

Works  System    9 

Culverts.   Box    635 

Culverts,  Costs  in  Country  Roads 658 

Culverts;  Cost  of  Constructing  5-ft 293 

Curb  and  Gutter  Combined 207 

Curb  and  Gutter.  Standards  in  Pittsburgh  207 

Curb  and  Sidewalk  Combined 98 

Dams,   Arrowrock.    Boise,    Idaho 218 

Dams;  Constructing  in  Quick  Time 414 

Dams,   Keokuk,   Construction   Plant 173 

Dike  and  Revetment  Construction  on  Mis- 
souri River  580 

Disintegration  by  Sewage 590,  604 

Electrolytic   Action   on   Unreinforced 200 

Facing  for  Dams  and  Reservoirs 611 

Forms    for    Molding    Blocks    at    Valencia, 

Spain     231 

Grain    Elevators    56 

Gutter   for   Continuous   Crosswalk 99 

Handling  Plants;  Queen  Lane  Filter  Plant  677 

Highways,   Construction  of  Country 538 

Houses  at  Nanticoke,  Pa 219 

Impermeable,  for  Marine  Use 197,  201 

Lining.    Beacon    Hill     Reservoir,     Seattle, 

Wash 152 

Lining,  Irrigation  Ditch 306 

Marine  Works,  Use  in 197,  200 

Mixing  Plant  and  Hoist  Tower  for  4-Story 

Building    3 

Monuments     on     California    State     High- 
ways     15,  16 

Panama  Canal  Work,  Cost  of 196,  280 

Pavement,  Alley,  at  Billings.  Mont 407 

Bituminous    Surfaced 571 

Boise  City,  Idaho 46,  181 

Costs   701 

Pavement;  Expansion  and  Contraction 542 

Pavement,  Expansion  Joints  for 235 

Fine    Aggregate 633 

History  and   Practive 44 

Los  Angeles   County,   Cal.,   Bi- 
tuminous Surfaced  513 

Pavement.    Methods   and    Costs  at   Daven- 
port, Iowa  70S 

Pipes  in  Irrigation  Work,  British  Columbia  328 
Plants,    Construction    of    4-Story    Machine 

Shop    3 

Plant,   Floating,   for  Bridge  Construction..   728 
Plants,  Used  on  Filtration  Plant  Work 60 


Pavement, 
Pavement, 
Pavement, 


Pavement, 
Pavement, 
Pavement. 


Plants,    Well    Planned 2 

Railway  Buildings,   Cost  of 471 

Reinforced,  Barge  Construction  Costs (23 

Reinforced    Barges    for      Sludge      Pumps, 

Manchester    Canal    316 

Reinforced,    Bridges,    Life    of 701 

Reinforced    Caissons    in    Dike      Wall      at 

Havre,  France    145 

Reinforced   Culverts  for  Railways 473 

Reinforced   Flat    Slabs 52 

Reinforced,    Form    Design    and    Construc- 
tion       588 

Reinforced,  Preservation  in  Sea  Water....   114 

Reinforced  Lining  for  Irrigation  Canal 24 

Reinforced  Lining  for  Tunnel 42 

Reinforced  Pipe  Culverts,   Great  Northern 

Railway    333 

Reinforced  Roof  of  a  Dry  Kiln 503 

Reinforced   Sewers,   Hamilton,    Ont 356 

Reinforced     Siphon    Construction    on    Los 

Angeles  Aqueduct   20 

Reinforced,  Water  Tank 715 

Reinforced  Wharf  in  Panama.   Cost  of 362 

Relining  French   Canal   Tunnel 372 

Revetment,  Kansas  River 642 

Road  Construction,  General  Principles  of.   633 
Roundhouse  of  L.  S.  &  M.  S.  Ry.  at  Chi- 
cago        220 

Sea  Water,  Resistance  to 197,  201 

Sewer,   Reconstruction  of  Collapsed 521 

Sewers,   Hamilton,   Ont.,   Construction  and 

Cost    356 

Sewers,  Portland,  Ore 716 

Sewers,   Specifications  in   Pittsburgh 18S 

Sidewalk  and    Curb 98 

Sidewalis  Contract  at  Weiser,  Idalio 244 

Spout  Combined  with  Derricli  Tower  and 

Material  Hoist   587 

Steel  Forms  for  Construction  of  Sidewalks, 

Curbs    and    Gutters 269 

Steel   Tie  Track  Construction,    Springfield. 

Mo 364 

Subway  of  Hudson  &  Manhattan  R.  R 2D1 

Superstructure  for  Breakwater  at  Harbor 

Beach,    Mich 338 

Tests  of  Alkali  Action  on 265 

Tests  of  Quality  in  Completed  Structure..  253 

Tests  of  Splices  of  Reinforcing  Bars 38 

Tufa  Cement  Used  in  Los  Angeles  Aque- 
duct        620 

Use  of  Light-Weight  Locomotive  for  Con- 
veying       116 

Water  Barrels  for  Use  on  Railway  Trestles    83 

Waterproofing,  Experiments  in 116 

Well  House,   La  Crosse,    Wis 692 

Conduits,   Economic  Study  of  Materials  for.   12'"7 

Port  Arthur,  Texas 127 

Connecticut    Roads,    Surface   Treatment 655 

State  Control  of  Dams  and  Reser\'oirs. . . .   452 

Contractors,    Relation    to    Public    Official 408 

Timekeeping  System  for   ^...59,     95 

Contracts,    Government;    Objectionable    Pro- 
visions       590 

Convict    Labor    in    Highway    Construction.. 

47,   345,    457,  542 

Coon    Slough    Improvements   on    Upper  Mis- 
sissippi,   Methods    and    Costs 135 

Corrosion.   Monel   Metal's  Resistance   to 82 

Pipes    48,  444 

Costs,     Abattis     Dike    Work    and     Mattress 

Construction    on    Lower   Mississippi...   534 

Asphalt  Repairs  in  New   York  City 47 

Baltimore  Filtration  Plant   82 

Bank  Protection  Work  on  Western  Rivers  561 
Barge,      Tow-Boat     and      Other     Floating 

Plants    on    Upper   Mississippi 61 

Bituminous    Macadam    Roads 377,  571 

Breakwater  Construction  at  Harbor  Beach, 

Mich.,    Concrete    Superstructure 338 

Brick   Pavements  in    Iowa   Cities 47 

Bridge  Abutments  Located  Over  a  Tunnel  501 
Bridge    over    Salmon    River,    Idaho,    Sus- 
pension          28 

Canalization    of    Rivers 93 

Cement   Making   in   Oregon 2 

Cement   Pipes  in   Irrigation   Work.   British 

Columbia    328 

Centrifugal    Pumping    Plant    for    Drainage 

in   Louisiana    22 

Concrete  and  Steel  Ore  Dock 78 

Concrete  Breakwater  Superstructure 338 

Concrete  Canal  Linings 308 

Concrete  Facing  on   Three  Dams  at  Uva, 

Wyo 611 

Concrete  Pavement  Construction 701 

Concrete  Sewers  in  Hamilton.   Ont 356 

Concrete     Small      Structures     on      County 

Roads    650 

Concreting  Shafts  in  Rock 11 

Creosote,      Wood-.Preserving      in      United 

States     350 

Creosoted    Lumber    for   Barge    Building. . .   678 

Culvert,  Concrete  Box.  4  bv  5  ft 635 

Culvert,  Gt.  Northern  Ry.,  Reinforced  Con- 
crete  Pipe    333 

Culverts,  Constructing  5-ft.  Concrete 293 

Cyanide  Plant  in  Northern  Mexico 400 

Dam    at    McAlester,    Okla..    Water  Works, 

Constructing   an    Earth 544 

Dams;  Irrigation  in  New  Mexico 552 

Dock.   Concrete  and  Steel  Ore 78 

Drainage   Pumping  Plants 22 

Dredge    Repairs    by    Thermit     and     Oxy- 

Acetylene  Welding 60 

Dredging    and    Hydraulic     Excavation     in 

Australia     44 

Dredging  by  U.  S.  Government  in  1911.340,  402 

Drilling  Deep  Holes  in   New  Mexico 343 

Drilling  in  Alaska  Mines 66 

Drilling    in    California    Oilfields 660 

Earth   Moving   by  Dumn   Wagons   Loaded 

Through    Trap   by    Fresnos 63 

Electric  Hoist  in  Mine   Shaft,   Operating. .   375 

Electric  Pumping  for  Irrigation 50 

Electric    Railway    Operation,    Washington, 

Baltimore  &    Annapolis 26 

English   Road  Maintenance 346 


Excavating    by    Government    witli    Dipper 

and    Bucket    Dredges 427 

Excavation    of    Six    Small    Water    Works 

Tunnels     9 

Feeding  Workmen  and  Horses  in  a  Cali- 
fornia Construction  Camp 3 

Ferry    across    Mississippi    River,    Railway 

Car  400 

Filtered  and  Unaltered  Water,  Compared..  497 
Filtering  Water  in  Four  Slow  Sand  Plants  663 

Filtration    Plant    at    Baltimore 82 

Filtration  Plant  at  Niles,   Ohio 460 

Foundation  Work  for  Bridge  Piers 384 

Freeport    Waterworks    Properties.    Valua- 
tion     396 

Garbage  Collection  and  Disposal  at  Evan- 

ston.    111 665r 

Gatun    Dam    Filling 280 

Grade    Separation.    Structures    for 472 

Harbor   Work    at    Richmond,     Cal.,     San 

Francisco   Bay    631 

Hoist  in  Mine  Shaft,  Operating  Electric.  375 

Imhoff    Tanks     610 

Irrigation,  Cement  Pipes,  British  Columbia  328 

Irrigation,    Electric    Pumping 50 

Irrigation,   Pumping  Plants  m   British  Co- 
lumbia, Small  391 

Labor,  Power  Plants   262,  263 

Lake    Ashburton    High-Service    Reservoir, 

Baltimore,    Md 441 

tiaramie-Poudre    Tunnel    Construction....  292 

Levee  Construction  on  Kansas  River 641 

Leveling  Lnedged-over  Ground   with  Elec- 

trically-Lriven  Drag  Scraper 632 

Lighting   Plant   Construction  at  Kilbourn, 

Wis 101 

Linings,   Canal,    Concrete 308 

Macadam   and    Gravel    Road   Construction 

in   Missouri    14 

Manufacturing,   Axioms  Concerning 650 

Material  and  Tool,  Keeping  Record  of 279 

Mattress    Construction    and    Abattis   Dike 

Work     534 

Meter  Installations   in   Chicago 694 

Motor  Trucks,   Operation  and  Haulage 

119,     694,  696 

Oil-Macadam     Construction     at     Oakland, 

Cal 434 

Oiling  Boulevard  in  Kansas  City,   Mo 572 

Panama    Canal    Construction 562,  652 

Pavement,  Bituminous  Macadam  at  Wau- 
kesha.   Wis 377 

Pavement,    Brick   in   Iowa   Cities 47 

Pavement,    Sheet   Asphalt.    Repairing 66 

Piling.    Driving  Steel    Sheet 196,  395 

Pipe    Lines,    Port    Arthur,    Texas.    Water 

Supply    129 

Pipes  in  irrigation  Work,  Cement,  British 

Columbia    328 

Power  for  Electric  Heaters  for  Street  Cars  82 
Power    Generation,    Gas,    Oil,    Water    and 

Steam     254 

Public  Service  Companies  Development. . .  58 
Pumping  and  Lighting  Plant  at  Kilbourn, 

Wis 101 

Pumping  for  Irrigation,   Electric 50 

Pumping  Plant  for  Drainage  in  Louisiana, 

Centrifugal     22 

Pumping;  Steam  Turbine  and  Electric...  410 
Railway  Buildings  of  Concrete  and  Brick, 

Constructing    471 

Reclamation  of  Tidal  Marsh  Lands 51 

Record-keeping  Sanitary    Sewer    Connec- 

nections     212 

Records   of  Daily   Excavating    Work 95 

Reinforced    Concrete    Wharf    for    Panama 

Ry 362 

Removal  of  Steel  Stack  and  Bucket  Coal 

Conveyor     644 

Repaying  in  New  Tork  City.  Paying  for. .  454 
Reservoirs  of  Brockton  Water  System....  270 
Revetting  Bank  of  Missouri  River  at  WHl- 

liston.   N.   D 498 

Roads.    Construction    with    Convict   Labor 

47,    345 

Roads,    English    Maintenance 346 

Roads,   Grading,   Drainage  and  Surface  in 

Massachusetts    237 

Roads  in  New  Jersey.   State  Aid 377 

Roads.  Macadam  and  Gravel  in  Missouri..     14 

Roads.  Oil-ilacadam.  Oakland.  Cal 434 

Roads;     Reconstruction    of    Lincoln    Park 

System     633 

Roads,   Surface  Oiling  in  Oakland.  Cal 433 

Roads.    Surface    Treatment    with    Bitumi- 
nous   Materials    658 

Sewer  Construction  at  Webb  City,  Mo 190 

Sewer   Pipe.    Testing  Various   Kinds 516 

Sewers.     Concrete     356 

Shaft   Excavation   In   Earth   and   Rock.. 10,     11 

Sinking  Shaft  100  Feet  Deep 454 

Snake   Creek   Tunnel   Construction 44 

Spraying  Trees  713 

Sprinkler   Tank    19 

Sprinkling  Filter  Beds  with  Fixed  Sprays 

or   Revolving    Sprinklers 103 

State   Highways   of  Massachusetts 237 

Storage    Reservoirs    258,  283 

Street  Cleaning  Bureau,  Borough  of  Rich- 
mond,   New   Tork    City 485 

Street  Cleaning  in   Ohio   Cities 318 

Street   Cleaning   In    Portland,    Ore 16 

Street  Cleaning  in  Washington,  D.   C 684 

Street  Railway  at  Springfield.  Mo 364 

Street    Sprinkling    in    Small    City 573 

Surface   Oiling  at   Oakland.    Cal 433 

Suspension  Bridge  at  Salmon  River.  Idaho  28 
Testing  Various  Kinds  of  Sewer  Pipe....  516 
Thawing    Frozen    Water     Pipes     in     New 

England    Cities    17 

Tidal    Marsh    Land    Reclamation 51 

Tools,    Keeping    Record    of 279 

Tunnel   Lining,    Reinforced   Concrete 42 

Tunnels  in  Earth  and  Rock,  Construction 

of   Small    9 

Tunnels,  Laramie-Poudre   292 
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Turntable  Construction  on  American  Rail- 
ways          526 

Viaduct  Construction,  Stony   Brook  Glen..   5S5 

Water  Barrels  on  Timber  Trestles 83 

Water    Pipe,    Laying    103 

Water    Works,    Chicago    Tunnels 9 

Water  Works  System  at  Crosswicks,  N.  .1.  213 
Welding   Pipe   with   Oxy-Acetylene    Torch.   521 

Wells,  20-ft.-Dug  210,  212 

Wharf     for     Panama     Canal.      Reinforced 

Concrete     362 

Wood  Stave  Pipe  Line  Across  Marsh  Land 

at  Atlantic  City,   N.   J 487 

Wooden  Flumes  and  Pipes,  Irrigation 274 

Cotton  Mill  Machinery,  Valuation  of 312 

Crematories,  Garbage,  Operating  Results 
Compared  with  Mixed  Refuse  De- 
structor        496 

Creosoted  Lumber  tor  Barge  Construction..   6i  i 
Piling.    Practice    in    Foreign    Countries....   679 

Wood   Block   Pavement  in  Chicago 68 

Wood   Block    Pavement,   Wear 657 

Wood  Block  Pavement,  of  Pittsburgh,  Pa., 

Standard    in    205 

Creosotes,  Wood  Preserving,  Forest  Ser- 
vice   Investigation    3.tO 

Crossarms,    Strength  of 194 

Crossings  for  Navigable  Waterways,    Bridg- 
es, Ferry  Bridges  and  Tunnels. 105,  117,  145 
Crosswicks,   N.  J.,  Waterworks,  Design  and 

Cost    of    213 

Crushing    Head.    Gyratory,    Removing    from 

Shaft    -568 

Plants,  Kensico  Dam,  Valhalla,  N.  Y 231 

Plants,      Replaceable     Lip     for      Elevator 

Buckets     376 

Crushers,    Stone,    Types    in    Road    Building 

Work     657 

Culebra  Cut,   Earth   Slides  at 374,  673,  6S0 

Heated  Rock  at 214 

Culverts.  California  State  Highway  Commis- 
sion,   Minimum   Requirements   of 542 

Concrete  Arch,  Design  and  Cost 149 

Concrete;    Cost   of   Constructing 293 

Concrete.  Costs  in  Country  Roads 658 

Concrete;    Santa   Fe,    Kansas    City,    Kas.  .   642 
Corrugated    Iron,    California    State    High- 
ways        16 

Cost  of  4  by  5  ft.  Concrete  Box 6oo 

Drainage    of    Streets.    Surface 315 

Reinforced  Concrete  Pipe,  for  Railways.333,  473 

Waterways   Required   in    Rough   Country.  .     22 

Curb,  Concrete.   Combined  with  Gutter.. 207,  269 

Lincoln   Park   Roadways,    Chicago.   Cost...   633 

Cyanide    Plant    in    Northern     Mexico,     Unit 

Cost    of    Construction 400 


Dams,  Arrowrock,  Boise  Irrigation  Project..  218 

Baltimore   Reservoir    440 

Big    Bend    Water    Power,    Feather    River, 

Cal 422 

Concrete  and  Stone  Masonry;  British  Con- 
struction   Methods    615 

Concrete:  Constructing  in  Quick  Time 414 

Concrete  Facing  on  Eearthen;  Uva,  Wyo..   611 

Connecticut    State    Supervision 452 

Cost,    Constructing    Earth,    at    McAlester, 

Okla.,    Water    Works 544 

Cost,  Irrigation  in  New  Mexico 552 

Cost;  Rebuilding  at  Rock  River  Rapids 555 

Earth,  at  McAlester,  Okla.,  Water  Works.   544 

Earth,  Increasing  Height 662 

Failure.    Austin,    Pa 645,647 

Failure,  No.  26,  Ohio  River 646 

Formula  for  Design  of  Masonry  Reservoir.   158 
French   Masonry,   With   Deep   Foundations 

Proposed    157 

Gatun,    Construction    Costs 652 

Gatun,    Cost  of  Filling 280 

Hetch   Hetchy  Valley 580 

Irrigation;  Methods  and  Costs  of  Construc- 
tion in  New  Mexico 552 

Kensico,  Crushing  Plant  at 231 

Keokuk,    Mississippi    River 198 

Keokuk,  Water  Power  Plant  at 171 

Mlraflores;    Panama  Canal 568,  652 

Pedro  Miguel 652 

Rock  and  Fill,  for  Closing  Crevasse 671 

Rock  Fill.   Constructing 720 

Rock   River   Rapids;   Methods  and  Cost  of 

Rebuilding  at    555 

State  Supervision  of  Construction. 450,  452,  645 
Storage  Reservoir,  for  Flood  Prevention...   283 

Tension  in  Masonry 159 

Wave  Protection  for  Earthen 611 

Datums  Used  on  Upper  Mississippi  River....   310 
Deforestation    and    Stream    Flow    on   Upper 

Mississippi    River    445 

Depreciation.  Data  Used  in  Rate  Making  and 

Appraisal     476 

Cotton  Mill  Machinery 312 

Methods  of  Computing  and  Recording. . . . 

447,  448,  506 

Railway,  in  Nebraska 222 

Wisconsin   Railroad   Commission,   Methods 

of    448 

Wisconsin  Utility  Law 425 

Derrick,    Combination    Pile    Driver    and,    in 

Trestle  Construction   195 

Motor   Truck    Equipped    with 195,    196 

Portable    39 

Traveler   for   Keokuk   Dam   Construction..   172 

Design,    Bridge,   Pony  Truss 558 

Centrifugal    Pump    Installations 574 

Columns    702 

Dams  and  Reservoirs,  State  Supervision  of  450 

Dams.  Formulas  for  Masonry 158 

Filtration  Plant  at  Niles,  Ohio 461 

Filtration    Plants,    Mechanical 245 

Forms,    Money    Saving    System 588 

Girder  and  Truss  Spans 277 

Queen  Lane  Filter  Plant  in  Philadelphia..  575 

Reinforced   Flat   Slabs 52 

Reservoirs,  Brockton,  Mass 279 


Roofs,  Galvanized  Corrugated  Iron 586 

Sewage  Disposal  Works  at  Winters,  Cal'. .  442 
Structural   Steel.    Girder  and   Truss   Spans 

and  Trestle  Work 277 

Structures    for    Separating    Railway    and 

Road  Grades   472 

Trestle   Work   in   Structural   Steel 277 

Water  Barrels  for  Railway  Trestles,  Con- 
crete         83 

Water  Pipe  Line.   Wood 70 

Water  Works  at  Crosswicks,  N.  J 213 

Destructors.    Refuse    299,  496 

Dike   Construction   on   Missouri   River 580 

Abattis.  Methods  and  Cost  on  Lower  Mis- 
sissippi     534 

Wall  at  Havre,    France 145 

Dipper  Dredges,  Government.  Cost  of  Work.   427 

Manganese    Steel   Steam   Shovel 65 

Trips    for   Steam    Shovels 145 

Docks.   Concrete  and  Steel  Ore 78 

Drainage.   Alley.   Billings.   Mont 407 

Bank    469 

Bridge   40 

Canal  Tunnel.  Western  Ave.,  Chicago.  Cost  11 
Centrifugal  Pumping  Plant  in  Louisiana.  22 
Culverts  for  Street  Surface,  in  Altus.  Okla.  345 

Kaw  Valley  District G40 

Levees  of  Kansas  River,  Kansas 641 

Old  Lake  Beds  Into  Wells 249 

Reclamation  of  Tidal   Marsh  Land 51 

Rio  de  Janeiro   System 628 

Roads,    Cost    in   Massachusetts 237 

St.    Francis    Basin 666 

Southeastern    Missouri    Project 131 

Street  Surface  in  Altus,  Okla.,  Culverts  for  345 

Swamp.   Interstate    666 

Tile;    Hydraulic    Problems    Relating  to 466 

Tunnel.    Snake    Creek,    Utah 42 

Waterways  Required  for  Culverts  in  Rough 

Country    22 

Tuma  Irrigation  Project,   System  of 699 

Drains,    Tile,    Rod   for   Checking 157 

Dredges,   Cost,   Life  and   Repairs 62.   63 

Dipper   and    Bucket,    Cost   of   Government 

Work  by   427 

Elevator,    Sunnyside   Irrigation   Unit 304 

Government  Sea-Going,  Work  of 340 

Hydraulic  Pipe  Line 403 

Repairs;  Thermit  Oxy-Acetylene  Welding..  60 
Sunnvside  Unit,  Yakima  Irrigation  Project, 

Wash 306 

Upper  Mississippi   Improvement  Work 61 

Dredging.  Australia   44 

Columbia    River,    Bars   in 204 

Costs  of  Government  Work  During  1911... 

340,  403 

Gold.  Restoration  of  Land 618,  632 

Government  Work  on  Rivers  and  Harbors 

340,  403 

Harbor  Plan  for  Richmond  on  San  Fran- 
cisco Bay   628 

Hydraulic ;  at  Panama 204 

Panama  Canal  Costs 653 

Panama   Canal,    Estimate   of   Work   Com- 
pleted and  to  be  Done 680 

River  Improvement 61,   91,    204,   340,   403 

Drifting,    Side    Cut    Round    in    Flat    Dipping 

Sedimentary  Rock    407 

Drill  Bits,   Method  of  Tempering 97 

Drilling,    California    Oilfields.    Methods    and 

Costs   660 

Costs   in   Alaska  Mines 66 

Costs  in  New  Mexico 343 

Diamond;    Surveying  Boreholes 4 

Driving  Shaft  Upward  from  620-ft.  Level..  9 
Driving    Drift,    Using    a    Cross    Bar    with 

Three    Arms    569 

Machines  Used  in  Excavating  Subaqueous 

Hard  Rock   "l 

Mines.   Cost  in  Alaska 66 

New   Mexico.    Cost  in 343 

Submarine   Rock,  with   Drill   Boats 400 

Drills.  Air.  Volume  of  Air  Required  by 185 

Driving.  Double  Track  Tunnel,  Japan 568 

Drift  in  Hard  Limestone 569 

Dry  Kiln.    Constructing  Reinforced   Concrete 

Roof    for    503 

Dump  Wagons,  Cost  of  Earth  Moving  by 63 

Dust  Prevention,   Newton.   Mass 573 

Prevention,  Ohio  State  Experiments 347 


Earth  Pressure,  Calculating  Lateral,  in  Clay 

Slides  at  Culebra  Cut,  Panama  Canal 

374,  673, 

Work   (see  "Excavation"). 

Elastic   Limit,    Tests 

Electric  Excavator  for  Subway  Construction, 

Buenos  Aires 

Heaters    for    Street    Cars,    Cost    of    Power 

for  

Hoist  for  Mine  Shaft,  Cost  of  Operating. . . 

Light   Plants,   Estimating  Depreciation 

Lighting   Combined   with    Pumping   Plants 

for  Small  Towns 

Lighting  Plant  at  Kilbourn,  Wis 

Pumping   for  Irrigation 

Railroads,  Cost  of  Operation,  Washington, 

Baltimore   &   Annapolis 

Electricity  in  Construction  Work 

Electrification  of  Railways  in  Chicago 

Electrolysis,  Concrete,  Unreinforced 

Water  Pipes,  Experiments 

Elevator  Bucket,  Replaceable  Lip  for 

Elevators,  Economy  of  Concrete  Grain 

Embankments  Intended   to  Sustain  Head  of 

Water  

Engineering  College.  Function  of 

Education,  Highway    

Graduates,   Statistics  on  Employment  and 

Earnings 57,    115,    170,  281, 

State   Supervision  of  Construction 

475,  617,  618, 

Engineers,  City  Planning 

Civil,  Power  Plant  Practice 


512 

680 

226 

317 

82 
375 
449 

126 

101 

50 

26 
303 
160 
200 

48 
376 

56 

468 

85 

435 

282 

645 
184 
253 


Contracts;  Arbitration  in  Connection  with.  590 

Earnings  of  Graduates 57.  115.  170.  281,  282 

Promoting  and  Financial  Field  for 309 

State  Supervisor  of  Engineering  Structures  646 

Water  Works.  Associations 618 

Witnesses;  Experts  Employed  by  Court  or 

Litigants   589 

Evanston,   111.,  Water  Supply 410 

Excavation.   British   Methods  of  Dam   Con- 
struction      616 

Costs,  Chicago  Water  Works  Tunnels 9 

Costs;  Earth  Moving  by  Dump  Wagons...     63 

Costs;  Keeping  Record  of 95 

Costs,  Piers  for  Panama  R.  R 363 

Costs;    Work   by   Government   Dipper  and 

Bucket  Dredges  427 

Costs,  Reservoir  and  Power  House 102,  103 

Hydraulic,  in  Australia 44 

Loading  Scrapers  by  Power 318 

Panama   Canal.    Costs   for  Third   Quarter, 

1912    6»3 

Panama  Canal  for  1912 563 

Panama  Canal  Work 280,  311,  679 

Railroad  Cuts  and  Fills,  Volume  Calcula- 
tion      19< 

Specifications    for    Sewer   Work    m    Pitts- 
burgh       188 

Sunnyside  Unit,  Yakima  Irrigation  Project, 

Wash 304 

Trenching    by    Machine    for     36-in.     Brick 

Sewer    '1 

Trollhatte  Canal,  Sweden 6 

Tunnels   in   Earth  and  Rock,   Method  and 

Cost  of  ,9 

Excavator,   Electric,   Buenos  Aires 317 

Excavators,  Drag  Line,  Sunnyside  Irrigation 

Unit  :•■  ?93 

Explosives,  Magazines  and  Thaw  Houses  for  185 

Stemming,  Effect  on  Efficiency 202 

Stemming  in  Blasting,   Use  of  Term 197 

Under-Water  Blasting  8 


Facing     for     Dams,     British     Construction 

Methods  616 

Facing  for  Dams.  Concrete  at  Uva,  Wyo 611 

Feather    River    Water    Power    Development, 

Cal ■«22 

Fences,  Guide,  at  Bridges  on  Upper  Missis- 
sippi     165 

Ferries   as   Crossings  for  Navigable  Water- 
ways        118 

Ferry    Bridges    as    Crossings    for    Navigable 

Waterways     105,     117,146 

Railway  Car.   Mississippi   River;   Cost 400 

Fibred-Asphalt    Pavement     571 

Filters,    Sand   and   Mechanical 444 

Sprinkling,    Broken    Stone    in 324 

Filtration     Costs,     Filtered     and     Unflltered 

Water   Compared    497 

Devices   on   Plants,   Improvements  in 549 

Methods,    Improvements    in 639 

Plants.    Baltimore.   Construction   Cost 82 

Plants,   Concrete   Plant  for  Construction..     50 
Plants.  Design  and  Operation  of  Mechan- 
ical        245 

Plants.    Evanston.    111.,    Water   Supply 410 

Plants,  Niles,  Ohio,  Design  and  Construc- 
tion        «0 

Plants,   Queen   Lane,    Philadelphia o76 

Plants,   Sarnia,    Ont 664 

Plants,    Settling   Tanks,   Increasing  Depth 

of    Wooden     19 

Plants,    Toronto    8 

Sand,    Plain    44j 

Slow  Sand.   Costs    ■  ■   663 

Fire  Hydrants  1".     '6 

Fire  System,  High-Pressure 126 

Flood  Commission  at  Pittsburgh,  Pa.,  Work 

of     244 

Prevention     244.    247.  283 

Protection  Work   in   China 484 

Protection  Work.  Kansas  River.  Kansas..   640 

Floors.  Bridge.  Concrete  Protected 557 

Flat    Slab    52 

Flumes,     Wooden,  Irrigation  Work,  Costs 274 

Flushing    Sewers    322 

Forest  Service,   Tests  of  Crossarms 194 

Wood   Preserving  Creosotes,    Tests 350 

Forms,  Concrete,  Bridge  Floor,  Permanent..   560 
Steel.    Constructing     Concrete     Sidewalks, 

Curbs    and    Gutters 263 

Steel,  Large,  for  Molding  Concrete  Blocks  2:n 

Warehouse    Construction    16S 

Whitney   Siphon   Construction,    Los   Ange- 
les   Aqueduct    20 

Wood.    Turbine    Intakes,     Keokuk     Power 

Plant     311 

Foundations,     Bridge     Piers,     Methods     and 

Costs    of    Work 384 

Driving  Steel   Sheet  Piling  for  Warehouse '395 

Ore  Dock.  Duluth  &  Iron  Range  R.  R 79 

Freeport,  111..  Water  Service  Rates 636 

Water  Works  Plant,  Appraisal  of.365,   368,  396 
Fuel  Costs,  Power  Plants 261.  262 


Gage.  Improved  Recording  Water  Level 

Gages.    Weir   and   Automatic 

Garbage    Destructors 299. 

Garbage  Collection  Data.  Evanston.   Ill 

Disposal.  Costs  and  Methods  at  Evanston. 

Ill 

Disposal.    Crematories   and    Mixed    Refuse 
Destructors.      Comparative     Operating 

Results     

Disposal.  Data.   Need  of  More   Accurate.. 
Disposal.    Destructor    system    at   Newark. 

N.    J 

Disposal.  Engineer  for  Cities.  Independent 
Disposal.    Municipal    Statistics.    Standard 

Form  for   310, 

Disposal.  Piggery  at  Grand  Rapids.  Mich.. 


72 
215 
496 
665 

665 


496 
693 


299 
226 


321 
326 
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Disposal  Systems.  Comparisons 299,  496 

Disposal,    Wagons,   Municipal  Refuse 353 

Gas   Mains,      Laying     Submerged     at     New 

Haven,   Conn 638 

Gas  Power,    Producer,  Cost  and  Efficiency..  254 
Gates   at   Grade   Crossings   in   Venezuela. . . .   113 

Gates,    Lock    673,  674 

Gatun   Dam   Construction   Costs 652 

Cost  of  Filling   280 

Gatun   Locks,    Construction   Progress 652 

Methods  and  Costs  During  Year 562 

Scraper   Grading   at 162 

Gilsonite    for    Waterproofing   Materials 39 

Girder    Spans,    Design    277 

Good  Roads  Convention  at  Cincinnati 654 

Government    Contracts.    Some    Objectionable 

Provisions     590 

Grade  Crossing  Gates  in  Venezuela 113 

separation.  Economics  of  Design  and  Cost 

of   Structures   for 472 

Grading,  C.  M.  &  St.  P.  R.v.  Work 252 

Costs  on   Massachusetts  Roads 237 

Jordan    Spreader,    Improved 276 

Pittsburgh,  Pa..  Street  Improvement  Plans  349 

Scraper,   at  Gatun   Locks 162 

Granite      Block     Pavement,      Close     Jointed 

Grouted     657 

Gravel  as  Embankment  Material 470 

Clay  Roads,  Costs 714 

Motor   Trucks    for  Hauling 181 

Road    Construction,    Costs   in    Missouri....     14 

Roads.    Splinter   Treatment 655 

Gutter,  Concrete.  Standard  in  Pittsburgh...  207 
Construction.  Concrete,  Steel  forms  for...  269 
Costs  on  Lincoln  Park  Roadways,  Chicago  633 
Curb    Combined    with 207,269 


Hamilton,  Ont.,   Concrete  Sewers,  Construc- 
tion and  Cost 356 

Harbor,    Breakwaters.    Lake    Michigan 366 

Cost  of  Government  Dredging 340 

Richmond,  Cal..  San  Francisco  Bay 628 

Valparaiso.  Chili   282 

Haulage  by  Motor  Trucks 113,  119,  181,   694 

Haulage    Capacity   of    Locomotives 112 

Heaters    for    Street   Railway   Cars,    Cost   of 

Power  for  82 

Hetch  Hetchy  Water  Supply  for  San  Fran- 
cisco       580 

High-Pressure    Fire    Systems,    Maintenance 

and  Operation    126 

Highway  Commissions,  State,  California. 233,  542 

Commissions,    State,    Connecticut 457 

Commissions,    State,    Illinois 182,  658 

Commissions,    State,    Louisiana 571 

Commissions,    State,   Massachusetts 

20S,  237.  239 

Commissions,      State,      Minnesota;      Road 

Patrol    System    516 

Commissions,   State,    New  Jersey 377 

Commissions,   State,   New  York 569,  571 

Commissions,    State,   North   Carolina 657 

Commissions.    State.    Ohio 347 

State  Department,  Organization: 712 

Engineering  Education  435 

Municipal    Bureau    685 

Township  Organization  for  Work  on 688 

Highways   (see   "Roads"). 

Hoists,   Bucket,   Automatic  Tipple  for 453 

Electric,   Costs  of  Operating 375 

Gasoline,    for   Building  Work 588 

Material,    Combined    with    Concrete    Spout 

and   Derrick  Tower 587 

Horses,    Cost   of  Feeding  in   California  Con- 
struction  Camp 3 

Horton,  Horace  Ebenezer,  Death  of 142 

Hotchkiss    Metal    Forms 269 

Housing   of    Workingmen 269 

Hydrants,   Fire,   Maintenance  of 17 

Fire,  Records  of  Examinations  and  Flush- 
ing         76 

Hydraulic  Dredging  at  Panama 204 

Dredging  Costs  at  Panama 653 

Excavation    in    Australia 44 

Hydro-Chronogiaph     72 

Hydroelectric     Development      (see     "Water 

Power"). 
Hymelia     Crevasse     in     Mississippi     River, 

Method  and  Cost  of  Damming 326 

Hypochlorite.      Extent     of     Application     of 

Treatment   584,  610 

Feed   Controller   550 

Plant  of  Indiana  State  Board  of  Health..     72 

Taste    in    Water    from    Overdose 273 

Treatment     of     Water,      Development     of 

Process 125,  DS4,  610,  640 


I 

Ice  at  Intakes  of  Buffalo  Water  Works 48 

Keokuk,    Cofferdam    Construction 200 

Troubles  at   Danville,   III..   Water  Works..     18 

Illinois,    Building  Code,    Proposed   State 480 

Imhoff  Tanks,   Operating  Results,  and  Com- 
parisons with  Other  Systems 608 

Patents    Upheld    in    Germany 603 

Winters.     Cal 442 

Indiana  State  Board  of  Health,  Hypochlorite 

Plant     72 

Indianapolis    Sewage   Experiment    Station...   273 
Inspection,    Building    Construction,    Import- 
ance  of    1 

Dams  and    Reservoirs,    Connecticut   Law. .   4o2 
Hydrants.    Hose    and    Meters,    High    Pres- 
sure   Fire    Systems 127 

Work  and  Supervision  of 167 

International   Association    for    Testing   Ma- 
terials        168 

Iron,   New  Method  of  Galvanizing 714 

Iron  Removal  Plants  in  America 444 

Irrigation.   Arrowrock   Dam,    Boise,   Idaho...   21S 
Cements,   Tests  by  Reclamation  Service...  265 


Conveyance  of  Water;   Practice  in  Britisli 

Columbia    274,    306,  328 

Cost  of  Electric  Pumping    =0 

Crocodile    Rivei-,    Transvaal 616 

Dams,    Methods  and   Cost  of  Construction 

in  New  Mexico   5o2 

Design  for  Structures  '-'^ 

Draining  Old  Lake  Beds  into  Wells 249 

East  of  Mississippi,  Possibilities  and  Need  250 
Imperial  Valley,   Colorado   River  Control..   669 

Inaia    lo9,  514 

Lining  Canal  with  Reinforced  Concrete. ._.     24 

Measurement   of    Water 215,  3o0 

Medina   Valley    Works,    Constructing   Con- 
crete   Dams     41* 

Preston   Beck,   Jr.,   Grant  in  New  Mexico, 

Survey  of   133 

Pumping  Plant  at   Payette,  Idaho 38o 

Pumping  Plants,   Small,   British  Columbia.  389 
Seepage  and  Evaporation  Losses,   Records 

of     156,  522 

Seepage  Ixisses  as  Factor  in  Choice  of  Res- 
ervoir   Sites    506,  522 

Seepage     Measurements     at     Twin     Jails, 

Idaho     *16 

State    Supervision    669 

Statistics  of  ConstrucUon  to  June  30.  1912  280 
Superelevation  of  Water  Surface  at  Curves    24 

buppiemental,   in  Humid   Regions 249 

Tunnel    Construction,     Rapid S 

Turkey    47,  646 

Waste,  Prevention  of  Water 254 

Wave   Protection   for  Earthen  Dams 611 

Y'akima    Project,    Washington 301 

Y'uma  Project  696 


Joints,   Expansion;   for  Concrete  Pavements 

235,    407,  539 

Jones'  Falls.  Baltimore,  Improvement  of 383 

Jordan    Spreader    112,  276 


Kansas     River,     Kansas,     Flood    Protection 

Work  on    640 

Keokuk    Dam    171.  198 


Labor,    Con\ict    in    Higliway    Construction.. 

47,     345,     457,542 

Cost  of  Feeding  Workmen  and  Horses  in 

California  Construction   Camp 3 

Costs,  Power  Plants   262 

Timekeeping    Systems    59,     95 

Wages.   Philadelphia  Street  Car  System..  141 
Laboratory     tor     Testing     Road     Materials. 

Equipment   of    150 

Lake     Ashburton     High-Service     Reservoir, 

Baltimore,    Md 438 

Laramie-Poudre    Tunnel,    Construction    and 

Cost  of  292 

Land    Reclamation     (see    also    "Drainage," 
"Irrigation"     and     "River     "Improve- 
ment.") 
Land    Reclamation,    Leveling  Gold-Dredging 

Debris     618,  632 

Leakage,   Costs  in  Water  System 18 

Tests  of  Water  Pipes  for 271 

Legislation,   Building   Code  of  Illinois,   Pro- 
posed       480 

Connecticut  Control   of  Dams  and   Reser- 
voirs       452 

Dam  and  Reservoir 450,  452 

Roads ;  In  France   459 

State  Supervision  of  Dams  and  Reservoirs 

450.   452 

State     Supervision     of    Engineering    Con- 
struction     475,    617,  619 

Levee  Construction,  Damming  Hymelia  Cre- 
vasse in  Mississippi  River 326 

Construction,   Kansas   River,   Kansas 640 

Crevasses,      Rock     Fill     Dam     Method     of 

Closing  669 

Little  Wabash  River,  111 247 

Southeastern   Missouri,   Project 131 

Tidal  Marsh   Land  Reclamation 51 

White   Oak;   Prevention   of  Percolation  by 

Dove-Tailed   Sheet   Piling 498 

Work  on  Colorado  River  Delta 669 

Yuma  Irrigation  Project,   System  of 697 

Lighting,  Combining  with  Pumping  Plant  in 

Small    Towns    126 

Plants,    Electric,    Estimating   Depreciation  449 

Station,  Kilbourn.  Wis 101 

Lime  Feed  Controller  for  Water  Purification 

Plants     549,  550 

Mortars,    Tensile   Strength 452 

Purchase    for   Water    Purification.    Specifi- 
cations        547 

Lincoln   Park   System  of   Roadways,    Recon- 
struction       633 

Linings.  Canal 24,  306,  372,  469 

Concrete 9.  24.  42,   152,  275,   306,  372 

Embankment     469 

Irrigation  Canals 24,  275,  306,  524.  525,  526 

Puddle   of   Clay 469 

Reservoir    152 

Tunnel    9,    42,  372 

Lip  for  Elevator  Bucket,  Replaceable 376 

Loading  Scrapers  by  Power 318 

Lock    for  Wagons.   Nut 9 

Locks,  Gate  Construction  at  Panama  Canal 

673.    674 

Gatun,   Construction   Progress    652 

Gatun,  Methods  and  Costs  of  Construction  562 

(3atun,   Scraper  Grading  at 162 

Panama  Canal,   Construction  Costs 653 

Panama  Canal,  Status  of  Work  at 409 

Pedro  Miguel    566 


Locomotives,  Haulage  Capacity,  Determma- 

tion  of   „•••,• 

Light   Weight;   Used  in   Concreting  Track 

Elevation     JJ* 

Storage  Battery  Narrow  Gage,   New . .   511 

Los   Angeles  Aqueduct,    Construction    Meth- 

Qds     60S 

Reinforced  Concrete  Siphon  Construction.     20 
Tufa    Cement    6i!0 


M 

Macadam,    Bituminous    Bound.    Resurfacing 

with     •  • ;. 37 1 

Cost  of  Bituminous,   at  Waukesha,   Wis...   ii77 
Pavement,    Illinois    Highway    Commission, 

Manual   of    l|j 

Oil;  Construction  at  Oakland,  Cal 433 

Resurfacing  377,  686 

Road  Construction  Costs,   Missouri 14 

Road  Crust,  Breaking  Up  with  a  Scarifier.  377 
Steam-Rolled.       Water-Bound,       Surfacing 

Road    with    100 

W'aste    Sulphite    Liquor    Oil    Sand    Treat- 
ment       656 

W'aterbound  and  Bituminous  in  Illinois....   658 

Machinery   Costs,   Pumping 1*3 

Road    Building 6ai,  688 

Mains   (see  also  Pipes) 

Gas,     Laying     Submerged,     New     Haven, 

Conn 638 

Mains,  W^ater,  Causes  of  Breaks  in 35i 

Cleaning    189,  496 

Durability  of 130 

Laying   Submerged  at   Bridgeport,   Conn..  604 

Making  Cut  in  36-in 18» 

Repairing    604 

Stones    in , 130 

Management.  History  of  Science  of 169 

Scientific,   Cost   Analysis 650 

Scientific    Industrial 593 

Massachusett-s,    Sewage    Disposal 191 

Materials,   Testing  of   (see   "Testing") 
Mattress  Construction,  .Methods  and  Costs..   534 

Concrete  and  Willow  Construction 584 

Costs    on    Western    Rivers 561 

Willow,  Costs   584 

Willow,    Kansas    River 642 

Measurement  instruments  and  Systems,  Ir- 
rigation   Water 360 

Medina  Valley  Irrigation    Works 414 

Meters,  Electric,  Effect  of  Age  on  Speed  of 

(Current   481 

Irrigation  Water 215,  360 

Water,  Arguments  in  Favor  of 663 

Water,  Chicago,  Cost  of  Installations 694 

Water,    Cost    of    Maintaining    and    Oper- 
ating       497 

Water,  Effect  on  Revenue 108 

Water    Exhibit  at  Philadelphia 383 

Water  Rates    in  Freeport,    111.- 637,  638 

Water,  St.  Clair,  Mich 383 

Water,    Topeka,    Kans 19 

Water,    Wisconsin  Utility   Law 426 

Mill  Construction,   Cyanide  Plant  in  North- 
ern Mexico,  Unit  Cost 400 

Minnesota  State  Highway  Commission,  Road 

Patrol   System   of 516 

Miraflores    Dam,    Panama    Canal 568,  652 

Miraflores   Locks.  Construction  Progress 653 

Missabe  Steam  Shovel  Dipper 64 

Mississippi  River,  Deforestation  and  Stream 

Flow    445 

Floating    Plant    Used   on.    Cost,    Life    and 

Repairs     61 

Mattress    Construction    and    Abattis   Dike 

Works,  Methods  and  Cost 534 

Reservoir    System 287 

Sheer  Booms  and  Guide  Fences  at  Bridges  165 
White    Oak    Levee,    Prevention    of   Perco- 
lation    Through 498 

Missouri    River,    Revetting    Banks    at    Wll- 

liston,    N.    D 498 

Revetment  and  Dike  Construction 580 

Monel  Metal's  Resistance  to  Corrosive  Action     82 

Morocco,   Railways  Needed  in 280 

Mortars    Made    of    Natural     and    Artificial 

Sands     452 

Motor   Street   Sprinkler 237 

Motor  Trucks.   Costs  and  Uses 696 

Garbage     Collection      Service,      Evanston, 

111 666 

Haulage 113,  119,  181,  694 

Mileage     713 

Municipal  Service,  Use  in 421,   436.  694 

Pole    Hole    Digging    and    Erecting    Poles, 

Equipped    for 195,  196 

Road  Construction,  Use  in 124 

Steam.    Expenditures  and   Earnings 695 

Municipal    Housing    Scheme    at     Bradford, 

England     269 

Planning  Improvements,  Methods  of  Pay- 
ing  for 122 

Records    for    Maintenance    Appropriation, 

Borough  of  Richmond    New  York  City  485 
Statistics    of    Public     Utilities,     Standard 
Forms  for  Reporting 534 

N 

Nebraska.      Physical     Valuation     bv     Rail- 
roads      136,  221 

New  York  Citv,  Population  and  Street  Rail- 
way   Traffic 39 

Newton.  Ma.>!«..  Boulevard  Maintenance  Cost  5'(1 

Dust    Prevention   on   Roads 573 

Road  Presfrvation  Experiments 573 

Niagara  Falls,  N.  Y.,  Street  Bridge 557 

Nut  Lock  for  Wagons 9 


Oakdale   Irrigation    District.    Cal 8 

Ohio  Ri%'er,  Dam  Failure  No.  26 646 

Oil  for  Road  Surfaces,  Asphaltic 15 
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Oil    Macadam    for    Street    Railway    Tracks, 

Boise,    Idaho ISl 

Oil  Macadam    Roads 15 

Oil  Power,   Cost  and  Efficiency 254 

Oil  Well  Drilling  Metliods  and  Costs  in  Cali- 
fornia       660 

Oiling   Boulevards   in   Kansas   City,    Mo 572 

Ore  Dock  of  Duliith  &   Iron  Range  R.  R 78 

Oxy-Acetylene  Torch;  Welding  Pipe  with...   521 


Paints    for  Metallic    Structures,    Tests   on...   228 
Panama  Canal,   Concrete  Work,    Cost  of. . . .  2S0 

Construction    Costs 562,  652 

Costs;    Reinforced    Concrete    Wharf,    Con- 
structing       362 

Costs;    Concrete   Work 280 

Costs,   Reinforced  Concrete  Barges 723 

Excavation    Work 280.    311.  679 

Heated    Rock    in    Culebra   Cut 214 

Lock    Gate    Construction 673,  674 

Lock    Work.    Status    of 409 

Locks,  Concrete  Work  on 196 

Earth    Slides   at   Culebra   Cut 374,    673,  680 

Estimate    of   Work    Completed    and   to    Be 

Done    679 

Methods  and  Costs  of  Construction 562 

Reinforced   Concrete  Wharf,   Cost  of  Con- 
structing       362 

Sale  of  Scrap  Iron  from ■ 221 

Steam  Shovel  Records 588 

Timber  for  Lock  Gate  Sills 271 

Tolls    and    Traffic 174 

Paris  Municipal  Laboratory  for  Testing  Pav- 
ing   Materials 204 

Pavements,    Asphalt,    Cost   of    Repairing    in 

Brooklyn    66 

Asphalt   Block,   Washington,   D.    C 713 

Asphalt,    Repairs   in   New   York   City 47 

Asphalt,    Standards   in   Pittsburgh 205 

Assessments;    Against    Abutting    Property 

or  General  Taxation  ? 617 

Bitumens,    Testing 635 

Bituminous     Macadam,     Waukesha,     Wis., 

Cost    of 377 

Bituminous-Bound   Road    Surfacings,    Spe- 
cifications   for 376 

Bituminous;     Causes    of    P'ailure    in    Con- 
struction        543 

Bituminous,    Character  of  Rock  for 542 

Bituminous,   Grading  of  Materials 268 

Bituminous  Materials,  Spraying  Apparatus 

for  Distributing 16 

Bituminous,  Ruts  from  Motor  Traffic 571 

Bituminous    Surfaced    Concrete    at    Port- 
land.   Me 571 

Bituminous  Surfaced  Concrete  in  Los  An- 
geles County,  Cal 513 

Brick;   Cost  in   Iowa  Cities 47 

Brick,  Country  Road  without  Curbs 150 

Brick,     Holland 100 

Brick.  Life  of 270 

Brick ;    Pittsburgh 205 

Brick,   Thermal  Effects  on  Cement-Filled.   599 
California    Highways,    Details    and    Speci- 
fications         15 

Callao,    Peru 239 

Concrete  Alley,  at  Billings.  Mont 407 

Concrete,   Boise   City,   Idaho 46 

Concrete,   Costs   701.  70S 

Concrete;    Construction    of   Country  High- 
ways       538 

Concrete;  Expansion  and  Contraction 542 

Concrete;  Expansion  Joints  for.... 235.  407,  539 
Concrete;    Fine   Aggregate,    Specifications.   635 

Concrete,  History  of  Practice 44 

Concrete,    with   Strip   of   Oil   IMacadam   for 

Street   Railway   Tracks 181 

Costs   at    Davenport,    la 701,  7ns 

Costs,  Brick  in  Iowa  Cities 47 

Costs;    Macadam    and    Gravel    Road    Con- 
struction in  Missouri   14 

Costs;  Macadam  at  Waukesha.  Wis 377 

Costs  Methods  of  Paying  for  Repaying  in 

New  York   City 454 

Costs;  State  Aid  Roads  in  New  Jersey....  377 

Country   Road  Brick  without   Curbs 150 

Creosoted  Wood  Block  in  Chicago 68 

Creosoted  Wood  Block,  Standard  in  Pitts- 
burgh       205 

Creosoted  Wood  Block,  Wear 657 

Cutting  with   Pneumatic   Machine 99 

Experimental;  Queens  Borough,  New  York     97 

Granite  Block,   Close  Jointed  Grouted 657 

Lincoln   Park   System,   Chicago 633 

Macadam;    Breaking  Up   Road   Crust  with 

Scarifier    377 

Macadam,   Cost  at  Waukesha,  W'is 377 

Macadam;    Cost   of   Road   Construction   in 

IMissouri    14 

Macadam;    Illinois  Highway  Commission..   182 
Macadam,    Resurfacing   with    Bituminous- 
Bound    377 

Macadam,      Steam-Rolled,      Water-Bound, 

Surfacing   Road   with 100 

Massachusetts        Highway         Commission, 

Work  of 208,   237  239 

Municipal    Laboratory   at    Paris    for   Test- 
ing Materials    for 204 

Nelson  Ave.  Experimental  Road,  Ohio 347 

New  York  State  Highways 570 

Oil    Macadam    Construction    at    Oakland, 

Cal 433 

Resurfacing  102   Miles   in    5   Months 686 

Resurfacing  with  Bituminous-Bou*nd  Mac- 
adam       377 

Repaying,   Annual  Expenditures   for 562 

Roc  Mac  Construction   at   Toronto.   Ont...   542 
Spraying    Apparatus    for    Distributing    Bi- 
tuminous   Materials 16 

Standards  of  Work  in  Pittsburgh 205 

Street   Openings   for  Subsurface  Work 483 

Surfacing    Road    with    Steam-Rolled,    Wa- 
ter-Bound  Macadam 100 


Surfacings  for  Highways  in  California 69 

Testing  Materials  lor;  European  Countries  29o 
Testing     materials     tor;     Paris     Municipal 

Laboratory    204 

Wood   Chips  and  Bitumen 57u 

Wood,   tixperimenls  by  f  rencli  ISngineers.   237 

Wood  in  Chicago,   Specitications  for lo« 

Payette,    Idaho.    Irrigation   Pumping   Station 

at    385 

PeatJJuel,  Swedish  E.xperiments  witli 100 

Pedro    i\iiguel    Dam    Construction tjb'i 

Pedro  Miguel  Locks 566,  652 

Penetration    Tests,     Effect    of    Diameter    of 

Bitumen  Holder  on 37X 

Philadelphia   Bureau   of    Water.    Educational 

Work    of 506 

Slow  Sand  Jf  liter  Plants 663 

Water  Meters %   663 

Water  Supply;   Queen   L^ane  Filter  Plant.,   o.a 
Piers,  Breakwater  at  Harbor  Beach,   Mich..   338 

Bridge;    Cedar   River   at   Moscow,    la 556 

Bridge;   Celilo  Bridge,  Oregon  Trunk  R.   R    25 
Bridge    Foundation     Work    and    Costs    at 

Vancouver    and   Willaniette   River 384 

Bridge,  Location  by  Tria-ngulation  Survey 

Methods    700 

Lengthening  Masonry  106 

Richmond    Inner    Harbor,     San    Francisco 

Bay    628 

Sewickley    Bridge '700 

Wharf    for    Panama   R.    R 363 

Pile    Driver    and    Derrick    Combination     in 

Trestle    Construction 195 

Piling,    Cost   of   Driving   Steel   Sheet 196,  395 

Dikes  and  Revetmet  Construction  on  Mis- 
souri   River 581.    582.  583 

Materials  and  Treatment  Used  in  Foreign 

Countries   679 

Sheet.    Cost 81 

Sheet.  Dove-Tailed  on  White  Oak  Levee..   498 

Wood,  Coating  with  Cement  Gum 584 

Wood,    Preservative    Treatments    Used....   679 

Pillsbury    Sprayer 16 

Pipe,  Concrete  for  Pressure  Conduits 12 1 

Corrosion  of  Water 444 

Culverts.    Reinforced    Concrete,    for    Rail- 
ways       473 

Irrigation  in  British  Columbia 328 

Line,  Cost  in   Port  Arthur.   Te.xas 129 

Line,  Materials,  Economic  Study  of  Water  127 

Line,   River  Intake,  Fort  Meyer,  Va 6o9 

Line,  Water  Supply  in  New  Mexico 70 

Repairing  Submerged;    Bridgeport,   Conn.     604 

Sewer.    Laying   in   Quicksand 71S 

Sewer.    Laying   Submerged   Outlet 71i 

Sewer;  Testing  Various  Kinds 516 

Spiral    Steel 245 

Water,    Thawing    Frozen 17 

Welding   with   the   Oxy-Acetylene  Torch..  521 
Wood   Stave,   Across   Marsh   Land.  Atlan- 
tic   City,    N.    J 487 

Wood  Stave  Force  Main  in  Salt  Marsh...     49 
Pittsburgh.    Standards   for   Street  Construc- 
tion      205 

Street  Grading  and  Widening 349 

Plans    (see    "Design"    and    "Specifications). 
Pole    Hole    Digger,    Motor    Truck    Equipped 

for    195,  196 

Pontoon  Bridges  as  Crossings  for  Navigable 

Waterways    145 

Population,    Increase    in    Relation    to    Street 

Railway   Traffic 30 

Portland  Cements   (see   "Cement"). 

Power    Electric,   Estimated  Requirements  of 

Chicago     Railroads 160 

Generation,   Comparison  of  Steam,  Water, 

Gas  and  Oil,  Costs  and  Efficiencies 254 

House  Construction  Costs,  Kilbourn,   Wis.   IOj 

Plant   Practice.   Civil   Engineer  in 254 

Plants,     Depreciation,    Method    of    Deter- 
mining       451 

Producer  Gas.  Cost  and  Efficiency 2o4 

Oil,    Cost  and   Efficiency 254 

Steam,   Cost  and  Efficiency 254 

Water    (see    "Water    Power"). 
Producer  Gas  Power.  Cost  and  Efficiency...   2o4 
Public      Service      Companies,      Development 

Cost     =° 

Public  Utilities,  Appraisals,  Conflicting  The- 

ori^s    64s 

utilities.    Depreciation    of 447,    448.    476,  506 

Utilities,      IMunicipal     Statistics     Standard 

Forms    for    Reporting 534 

Utilities,  State  vs.  Municipal  Regulation...   631 

Utilities,  Wisconsin  Law 425 

Pumping,  Booster.  Service  Requiring 413 

Combined   with  Lighting   Station  in  Small 

Towns     126 

Electric,    for    Irrigation 50 

Plants     Drainage,    Costs    and   Description.     23 
Plants,    Irrigation,    Small,    British    Colum- 

bis,    .    ,.,.............•..••■••-••■••■•■*   "^y 

Plants.  Payette,  Idaho,  Irrigation  Station.   385 

Station    at    Kilbourn,     Wis 101 

Stations    Rockford,  111.:  Typhoid  Fever 240 

Pumps.   Air-Lift,  Formula  for  Proportioning 

Parts   of •■•   156 

Centrifugal;  Some  Features  of  Modern  In- 
stallations       574 

Slippage,  Cost  of ;;-;;-j'''i 9-9 

Testing   for   Slippage.   Methods   of 6i3 

Triplex,  Direct  Connected  to  Fuel  Oil  En- 

gine    for   Water   Works    Service 519 

Purification    of    Water    (see    "Water    Purifi- 
cation" and   "Hypochlorite"). 
Puzzuolana "02,    225.  620 

Q 

Queen       Lane       Filtration       Plant,       Phila- 

delphia    5"5,  663 

R 

Rails,    Composite,    Chicago   Street   Railways     643 
Railways,    Appraisal    in   Nebraska 136,221 


Appraisal,   Plank  in  Democratic  Platform.   562 

Argentina.    Construction  in 424 

Bridges.  Celilo  Falls.  Oregon  Trunk  R.  R.     24 

Buildings,   Concrete  and  Brick,  Cost 471 

Car  Ferry  Across  Mississippi  River.   Cost.   400 

Culverts.    Reinforced   Conciete   Pipe 473 

Electric.  Cost  of  Operating 26 

Electrification    in    Chicago 160 

Four  Tracking  New  York  Central  At  Hud- 
son    River Ill 

Grading  by  C,  M.  &   St.   P 252 

Morocco,  Need  of 280 

Physical  Valuation  in  Nebraska 136,  221 

Reinforced    Concrete    Pipe   Culverts    for...   473 

Roundhouse,   Concrete 220 

Street.  Composite  Rail  Laying  in  Chicago.   643 
Street,    Franchises   in  Chicago  and   Cleve- 
land       108 

Spanish    Progress 168 

Subwav  Construction  in  New  York  City..   288 

Ties,    Canada 207 

Ties,   Tests  of  Timbers 107 

Trestles,  Concrete  Water  Barrels  for 83 

Trestles,'  Construction,  Combination  Der- 
rick  and    Pile    Driver 195 

Tunnels;  Converting  Into  Open  Cut 587 

Turntables,    Recent  Practice  in  America..   526 
Viaducts,  Construction  Methods  and  Costs  585 

Volume  Calculation  in  Cuts  and  Fills 194 

Raising   Mine    Shaft   Through    Rock 373 

Rate  Making,  Use  of  Depreciation  Data 476 

Rates  for  Water  Service  in  Freeport.  Ill 636 

Water,    Eau   Claire.,  Wis 16 

Water,  Equitable  Adjustment,  for  Munici- 
pal  Plants 188 

Ration    List    for    Survey    Parties   in    Philip- 
pines       "23 

Rayograph    .•••■,     84 

Reclamation    Work     (see    also    "Irrigation 
and   "Drainage"). 
Statistics  of  Construction  to  June  30,  1912. 

Tidal   Marsh    Land 

Record  Keeping  Methods,  Municipal 485. 

Sewer    Connections 

Street    Traffic •_• 

Time    of    Labor »9i 

Refuse   Destructors 299. 

Disposal   (see  also  "Garbage"l 
Disposal,  Data,  Need  of  More  Accurate... 
Statistics,     Standard     Form     tor     Munici- 
pal     310. 

Reheat er  Used  in  Driving  Rivets .■- 

Reinforced   Concrete    (see    "Concrete.    Rein- 
forced"). 
Reinforcing  Bars,  Tensile  Tests  of  Splices  ot 
Reinforcement,   Subway,  Hudson  &  Manhat- 
tan   R.    R ••••■ 

Reservoirs,  Baltimore,  Md..  Method  and  Cost 

of    Construction 

Beacon  Hill,   Seattle,  Wash 

Brazil,  Water  Power  Pro.iect 

Brockton    Mass.,  Water  System 

Connecticut   State   Supervision 

Dams,   Formula  for  Design  of  Masonry... 

Greenwich,    Conn.,    Water    Supply 

Hetch  Hetchy  Water  Supply  for  San  Fran- 
cisco     •  ■ ,• 

Ottawa  River  Flood  Prevention.  Canada... 

Possibilities  in  River  Improvement 

Pumping  Station,  Kilbourn,  Wis 

Seepage    Losses    as    Factor    in    Choice    of 

Sites     506. 

State  Supervision  of  Construction 450, 

Storage,  Costs  • 258, 

Storage,   for  Prevention  of  Floods 

Y'okolioma.    Japan 

Revetting  Banks,  Cost  on  Western  Rivers... 

Kansas   River •. 

Lower  Mississippi.  Work  on ■  ■ 

Missouri    River 498. 

Protection   Against  Scour ; 

Richmond,   Cal.,   Harbor  Improvement 

Richmond,  Va.,   Storm  Water  Sew;ers. . . . . . . 

River       Improvement,        Bank       Protection 

Against     Scour 'A'  I 

Bank   Protection  on  Western  Rivers.  Cost 

Barges,' "  'Towbo'ats  '  and  Other  'Floating 
Plant  on  Upper  Mississippi 

Colorado  'River  Delta,  Levee  Construction. 

Concrete  Dike  and  Revetment  Construc- 
tion.   Missouri 

Coon  Slough,  Upper  Mississippi,  Methods 
and  Costs  at -.v.- 

Cost   of   Bank   Protection a6l. 

Cost  of  Government  Dredging.......^...... 

Flood   Prevention 244,   24i,    ;iS.i. 

Kansas  River  Flood  Protection  at  Kansas 
City,     Kans 

Levee    Construction    and    Repairs 

131,  247.  326.  498. 

Little   Wabash.    Illinois ...^.. . 

Mattress  Construction  and  Abattis  Dike 
Work     

Mississippi,    Lower •  ■  •  ■  ■  ■ 

Mississinpi,  Upper ;  61,  13a. 

Regulation    and   Dredging;    Reservoirs..... 

Revetment 498,    534,    561,    580, 

Rock  River  Rapids,  Rebuilding  South  Dam 
at    "  •,*,■  ■  •  • 

Sheer  Booms  and  Caiide  Fences  at  Bridges 

Roads,    American    Road    Congress,    Program 

of  Meeting    ; • •  •  • 

Bituminous-Bound  Surfacings,  Suggested 
Specifications    

Bituminous  Surfaced  Concrete,  Los  An- 
geles Coimty,   Cal ;■ -^^ :, ;  ■ 

Bituminous  Surfaces,  Cause  of  Failure  in 
Construction    

Bond  Issues  for  Improvements 

Bond  Issues.  Long  Term ;  • . 

Breaking  Up  Surface  of  Macadam  with 
Scarifier    

Brick  Paving  without  Curbs 

Brick,  with  Concrete  Sides 

Building  Machinery 


280 
51 
534 
212 
597 
95 
496 

693 

321 
119 


38 

291 

438 
152 
616 
270 
452 
158 
662 


580 

287 

91 

102 

522 
452 
283 
283 
142 
561 
642 
534 
580 
695 
628 
579 

695 

561 

«1 
669 

580 

135 
640 
340 
640 

640 

640 
247 

534 
534 
165 
91 
642 

55S 
165 

224 

376 

513 

543 
514 
533 

377 

150 

46 

658 
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California    Highways,    Details    and    Speci- 
fications   for 15 

Concrete;    Construction  of  Country  High- 
ways       538 

Concrete,   General  Principles  of  Construc- 
tion      533 

Concrete,   Expansion  and  Contraction 542 

Connecticut    Methods    of    Financing-,    Con- 
structing and   Maintenance 457 

Construction  on  Wet  Subsoil 150 

Construction    Plant   Equipment 656 

Convict   Labor  in   Alabama,   Cost  of  Con- 
struction   with 345 

Convict   Labor  in  Alberta,   Canada 542 

Convict    Labor    in    Highway    Construction, 

North   Carolina 457 

Convict   Labor   in   Louisiana 47 

Costs;  Construction,  Maintenance  and  Re- 
pairs  in  Louisiana 371 

Costs  in  Each   State  in  America 320 

Costs,  Macadam  and  Gravel  in  Missouri..     14 

Damage    from    Rains 346 

Designating    Main    Trunk    Line,    in    New 

York    571 

Dust  Preventatives   in  Ohio.  Experiments.   347 

Dust  Prevention  at  Newton.   Mass 573 

Dynamite  for  Breaking  Up  Hard  Ground..   542 

Earth,  Maintenance  by  Patrol  System 714 

Egyptian    Highway 603 

English,    Maintennace   Cost 346 

Field  Surveys  for  Construction 431 

Good    Roads   Congress   at   Cincinnati 654 

Grade  and  Crown  of  Bituminous  Surfaced  571 

Gravel,    Built-Up  Bituminous 150 

Gravel-Clay    714 

Highway  Engineering  Education 435 

Interstate  Highways 309 

Legislation     and     Syndic     Association     in 

France    459 

Lincoln    Park    System,    Chicago;    Methods 

and  Cost  of  Reconstruction 633 

Location    and    Relocation 485 

Maps  of  Improvements,   Signs  for 46 

Massachusetts        Highway        Commission, 

Work  of 208,    237,  239 

Motor   Trucks    in   Constructing,   Use  of 124 

New    York   State   Highways,    Maintenance 

and    Repairs 569,  571 

Ohio  State  Experiments  on  Nelson  Ave 347 

Oil  Macadam  at  Oakland,  Cal.    Construct- 
ing      433 

Patrol  System   of  Minnesota  State  High- 
way Commission 516 

Preservation;     E.xperiments     at     Newton, 

Mass 573 

Proposed  State  Highway  System  for  Cali- 
fornia      233 

Resurfacing    Macadam 686 

Resurfacing  with  Bituminous-Bound  Mac- 
adam       377 

Rock  for  Building,  Physical  Properties  of.    151 
Sand-Clay  Construction  in  South,  Methods 

of    432 

Sand-Clay,    Test    of   Clay   for 657 

Sand-Straw-Clover    714 

Sandy  Soil,  Experiments  in  New  Jersey. .  348 

Specifications  for  Work 29 

Spraying    Apparatus    tor    Distributing    Bi- 
tuminous   Materials 16 

Stone,    Field 571 

Surface  Oiling  Methods 433 

Surface  Treatment  Costs,  Bituminous  Ma- 
terials      658 

Surface  Treatment  in  Maryland 658 

Surface    Treatment   Under    Special   Condi- 
tions       434 

Surfacing,     Splinter    and    Waste    Sulphite 

Liquor  Oil    Sand   Treatments 655 

Surfacings  for  Highways  in  California 69 

Tests  of  Materials  in  European  Countries.  293 

Top-Soil  Method  of  Construction 541 

Tractive  Force,  Effect  of  Grade  and  Sur- 
face   on 515 

United    States,    Construction    Statistics....   337 

Waterbound  and  Bituminous  Macadam 658 

Roc  Mac   Construction   at  Toronto,   Ont 542 

Rock  Drilling.  Submarine,  with  Drill  Boats.   400 
Excavations.    Subaqueous   Hard,    Trbllhat- 

tan    Canal.    Sweden 6 

For  Road  Building,  Physical  Properties  of.   151 
Rock  Island  Rapids,  Water  Power  Develop- 
ment        419 

Rock  River  Rapids.  Rebuilding  South  Dam..   555 
Rockford,    111..   Typhoid  Fever  Epidemic  and 

Water  Supply 240 

Rollers.   Steam  Road 657 

Roofs,  Galvanized  Corrugated  Iron;  Tropical 

Conditions    586 

Reinforced  Concrete,  for  a  Dry  Kiln 503 

Well,    Round 211,  212 

Rope,  Wire,  Tests  of 194 

Roundhouse,       Concrete,       Constructing      by 

Chuting  from  Movable  Steel  Tower 220 

Rupture   of  Masonry  Walls  by  Temperature 

Changes    120 


St.    Francis'    Basin    Drainage   Problem 666 

San  Francisco  Bav;  Harbor  Improvement  at 

Richmond    628 

San  Francisco  Water  Supply,  Hetch  Hetchy 

Project     580 

Sand   as   Embankment   Material 470 

Clay  roads  432,  657 

Natural  and  Artificial  in  Mortars 452 

Panama  Canal.    Production   and   Costs. 563.  653 
Sanitation    (see   also   "Filtration."    Sewage," 
"Garbage  Disposal,"  etc.). 
Filtration  vs.  Extension  of  Lake  Intake  at 

Evanston,   111 410 

Hypochlorite   Treatment   of  Water 

72,  125.  273,  550,  584,  610,  640 


Sewage  Pollution  of  New  York  Harbor...  551 
Sewage  Purification;  Effect  of  Misnomer.. 

447,    465 

Sewage  Sludge  in  Natural  Watercourses..  3S1 
State    Supervision    of    Water   and    Sewage 

Purification  Plants 383 

Taste  in  Disinfected  Water 273 

Typhoid  Fever  Epidemic  at  Rockford,  111.  240 
Typhoid     Fever     Epidemics     and     Water 

Works    226,  240,   243 

Water     Purification;     Development     from 

Hygienic  Standpoint    639 

Santa  Barbara,  Cal.,  Municipal  Water  Tun- 
nel, Method  and  Cost  of  Constructing.   482 
Saw    Rig    for   Framing   Crib    Timbers,    Ad- 
justable       631 

Scrapers,    Electrically-Driven    Drag 632 

Fresno    63 

Loading  by  Power 318 

Seepage  Losses,  Factor  in  Choice  of  Reser- 
voir Sites 506,  522 

Losses,  Records  of  ^ 522 

Losses,  Irrigation  Canal,  Yakima,  Wash..  302 
Losses,  Irrigation,  in  British  Columbia....  275 
Measurements  on  Irrigation  Canals,   Twin 

Falls  Tract,   Idaho 416 

Settling  Tanks,  Wooden,  Increasing  Depth..     19 
Sewage    Disposal,    Indianapolis    Experiment 

Station   273 

Disposal  Works  at  Fitchburg,  Mass 272 

Disposal,   Stream   Pollution 719 

Disposal,    Suggestions   to  Writers  on   Sub- 
ject           1 

Disposal  Systems  Used  in  Massachusetts.  191 
Disposal    Plants,    Inspection    by   Designing 

Engineer    366 

Flow,   Estimating    272 

Pollution  of  New  York  Harbor 551 

"Purification"  a  Misnomer;   Effect  on  Sani- 
tation   447,  465 

Purification   Plant,    Residential 154 

Purification  Plants,  State  Supervision  of. .  383 

Sludge  Disposal  at  Oldham,  England 664 

Sludge  in  Natural  Watercourses 381 

Tanks,  Imhoff,  Operating  Results 442,  608 

Tanks,    Imhoft.    Winters.    Cal 442 

Tanks,   Operating  Results  of  Various.  .442,  60S 
Tests  in  Sanitary  District,  Chicago,  Labo- 
ratory      519 

Treatment  at  Oldham.   England 664 

Treatment,    Development    from    Hygienic 

Standpoint    640 

Treatment,  Economic  Limits,  Study  of....  608 

Treatment,   Terminology   465 

Sewers,  Bids,  Affidavit  with 189 

*jrick.   Repairing   322 

Catch  Basin  Construction  in  Pittsburgh..  73 
Concrete,  Disintegration  by  Sewage. ..  .590,  604 
Concrete   in  Hamilton,   Ont.,   Construction 

and   Cost   356 

Concrete,  Portland,  Ore 716 

Concrete,  Reconstruction  of  Collapsed....  521 
Connections,     Records     of     Location     and 

Cost   212 

Costs  of  Construction  in  Webb  City,  Mo..   190 

English,    Repairing  of  Old   Brick 322 

Fitchburg,  Mass.,  New  Intercepting 272 

Flushing    322 

Intercepting,    Indianapolis    298 

Intercepting,    New    Plant     at     Fitchburg, 

Mass ; 272 

Joints,  Sanitary  189 

Outlet  Pipe.  Laying  Submerged 717 

Pipe,  Laying  in  Quicksand 71S 

Pipe,  Testing  Various  Kinds 516 

Reconstruction  of  Collapsed  Concrete 521 

Repairing  Brick  in  England 322 

Repairing   Cracked    in   Savannah.   Ga 573 

Richmond,  Va.,  Sanitary  Connections 212 

Richmond,    Va.,    Storm   Water 579 

Salt  Glazed  Vitrified  Clay  Block,  at  Flint, 

Mich 244 

Specifications   for   Trenches   and   Excava- 
tions      188 

Storm   Water,   Richmond.  Va 579 

Traps    in    House    Connections,    British   In- 
vestigation of  Main 358 

Trenching  by  Machine  for  36-ln.  Brick 71 

Ventilation    273,   359 

Webb  City.  Mo.,  Method  and  Cost  of  Con- 
struction in    190 

Shafts.     Costs,     Water    Works    Tunnels    in 

Earth  and  Rock 10,  11 

Driving  Upward  from  620-ft.  Level 9 

Raising,  Novel  Method  of 409,  453 

Raising  Through   Rock,    Method  of 373 

Sinking  100  Feet  Deep.  Cost  of 454 

Timbering   Copstruction    64 

Sheer  Booms  and   Guide  Fences  at  Bridges 

in  Upper  Mississippi 165 

Sheet  Piling  Costs 81 

Dovetailed,    on    White   Oak   Levee 498 

Steel,  Cost  of  Driving 196,  395 

Shovel,   Steam.   New  Record 47 

Steam,    Record   at    Panama 194 

Steam.  Jack  Blocks,  Device  for  Lifting  and 

Moving  654 

Sidewalks,    Cement;    Costs;    Diversey    Park- 
way.   Chicago    634 

Concrete.   Steel  Forms  for  Constructing. . .   269 

Granolithic;     Chelsea,     Mass 635 

Weiser.  Idaho.  603.000  Sq.  Ft.  Contract 244 

Sinking  Dug  Well.  Methods  and  Costs 210 

Shaft  100  Feet  Deep,  Cost  of 454 

Wells,  Methods  and  Costs  of 210 

Siphon   Construction   on   Los  Angeles   Aque- 
duct,  Reinforced   Concrete 20 

Slabs,   Design  for  Reinforced  Flat 62 

Slippage,  Pump.  Cost 18 

Pump.   Methods  of  Testing  for 378 

Sludge  Disposal  at  Oldham.  England 664 

Pumps,      Manchester      Canal,      Reinforced 

Concrete   Barges   for 316 

Sewage,   in  Natural  Watercourses 381 

Snow-Moody  Dev.  Co.,   Payette,  Idaho,  Irri- 
gation Pumping  Plant  of 385 


Solar  Observations  for  Meridian,  Advantages 

of  Direct  1*3 

Spans,  Structural  Steel  Work,  Design 277 

Specifications,  Bituminous  Bound  Road  Sur- 
facings     376 

Building  Code  of  Illinois,  Proposed 480 

Catch  Basins  in  Pittsburgh 73 

Dams,   Earthen,  McAlester,   Okla 547 

Dike    Construction    582,  584 

Economic  Features  with  Particular  Refer- 
ence to  Road  Work 29 

Lime  for  Water  Purification,  Purchase  of..   547 
Pavement,   Bituminous   Surfaced   Concrete  513 

Pavement,    Oil-Cement-Concrete    97 

Pavement,  Wood  Block.  Chicago 68 

Pipe     Culverts    for    Railways,     Reinforced 

Concrete    473.    474 

Pipe    Construction,    Across    Marsh    Land, 

Wood  Stave 488 

Piling.   Dove-Tailed   Sheet  for  Levee 498 

Pumps,    Payette,  Idaho,   Irrigation  Work..   387 
Roads,  California  Highway  Commission...     15 

Roads;    Bituminous-Bound  Surfacing 376 

Roads,  Oil-Macadam,  Oakland,  Cal 433 

Roofs.   Galvanized  Corrugated  Iron 586 

Sewers,  Trenches  and  Excavations...- 188 

Sewers.  Webb  City,  Mo 190 

Street  Construction,   Pittsburgh  Standards  206 
Timber  Dam  at  Hymelia  Crevasse,  La. . . .   328 

Water    Pipe    Line.    Wood 70 

Waterproofing      Material       for      Masonry 

Structures    41 

Spiral    Steel    Pipe 245 

Splices  of  Reinforcing  Bars,  Tensile  Tests..     38 

Splinter  Treatment  for  Gravel  Roads 655 

Spraying  Apparatus  for  Distributing  Bitum- 
inous Materials   IS 

Spreader  for  Blanketing  Levees  with  Gravel  672 

Spreader,  Improved  Jordan 276 

Spreader  Used  in  Four-Tracking 112 

Sprinklers,  Street,  Motor;  Design  for 237 

Filter   Beds.   Fixed   Sprays  and   Revolving 

Filters  for 103 

Sprinkling,   Filters;   Broken  Stone  in 324 

Liawn,  Quantity  of  Water  Required  for....     85 

Street,   Cost   In  Small  City 573 

Tank,  Cost  of  Erection 19 

Stacks,   Steel,   Method  of  Removal 644 

State  Control  of  Dams  and  Reservoirs,  Con- 
necticut      452 

Supervision  of  Engineering   Construction. 

475,  619,  645,  66» 

Supervision   of   Sewage   and   Water   Puri- 
fication Plants   383 

Steam  Power,   Cost  and  Efficiency 254 

Steam  Shovel  Dipper.  Manganese  Steel 64 

Dipper  Trip,   Steam-Operated    146 

Jack  Blocks,  Device  for  Lifting  and  Mov- 
ing     654 

Record    at    Panama 194,688 

Record.    New    47 

Steel    Towers,    Portable,    for    Chuting    Con- 
crete     197.    220 

Stemming,  Effect  on  Efllciency  of  Explosives  202 

Blasting,  Use  of  Term  In 197 

Steward  Water  Gages 215 

Stone  Block    Pavements   In   Pittsburgh 206 

Costs  of  Quarrying.   Crushing  and  Trans- 
porting at  Panama  Canal 653 

Crushed,   Motor  Trucks  for  Hauling 181 

Crushers,  Types  for  Road  Building 657 

Paving  Blocks.   Testing 204 

Surfacing  for  Roads.    Broken IB 

Stony  Brook  Glen  Viaduct 685 

Strainer.   Inverted   for  Intake   Pipe  at  Fort 

Myer,  Va 659 

Stream  Flow,  Influence  of  Deforestation 44i 

Stream  Pollution   719 

Street  Cleaning,  Cost  Keeping  and  Record  of 
Work   of   Borough   of  Rlchrriond,    New 

York    485 

Costs   In   Portland,   Ore 16 

Methods  and  Costs  In  Ohio  Cities 318 

Methods  and  Costs  In  Washington,  D.  C...   683 

Relation    to   Catch    Basin    Cleanmg 273 

Street  Improvement  (see  also  "Pavement"). 
Pittsburgh,    Pa.,     Widening    and    Grading 

Plans    349 

Street  Oiling,  Kansas  City,  Mo.,  Methods  and 

Costs  572 

Street  Opening  In  Cities,  Regulating 635 

Street      Openings     for      Subsurface     Work, 

Methods  of  Providing  for 483 

Street    Railway    Construction      and      Costs, 

Springfield,   Mo 364 

Construction  in  Vancouver,  Quick 162 

Dividends.   Sliding  Scale  for 163 

Franchise    Settlements    In      Chicago     and 

Cleveland    108 

Springfield,  Mo 364 

Traffic  Increase  in  Relation  to  Population.     30 

Vancouver    162 

Wages  in  Philadelphia,  Regulating 141 

Street  Reconstruction,  Lincoln  Park  System, 

Chicago    633 

Street  Sprinkling  (see  "Sprinkling"). 

Sprinklers.   Motor   237 

Street    Sweepings   as  Fertilizer 12) 

Street  Traffic,  Recording;   Suggested  Stand- 
ard  Method    597 

Structural   Steel  Work,   Designing  of  Girder 

and  Truss  Spans  and  Trestle 27T 

Subway  Construction,  Costs  and  Methods  In 

New  York  City 28s 

Electric  Excavator,  Buenos  Aires 317 

Proposed    Plans    for    Chicago 331 

System    for   Baltimore I6R 

Suez  Canal  Traffic,  Increase  of 71 

Surveying.  Field;  For  Road  Construction 431 

Instrument  for  Diamond  Drill  Boreholes..       4 

Land   Measure   Conversion   Tables 310 

Method  and  Cost  on  Irrigation  Project  In 

New    Mexico    133 

Philippines.  Ration  List  for  Parties 723 

Triangulation  Method  for  Locating  Piers. .  700 
Swamp    Drainage,    Interstate 666 
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Tamping,   Use  of  Terra  in  Blasting 

Tanlis     Imlioff 442,   603, 

Settling,   Increasing  Depth  of  Wooden.... 

Sprinkler,  Cost  of  Erection 

Water,   Concrete   

Taxation;   Paving  Assessments 

Technical   Periodicals,    Two  New 

Terminal    for   Canadian    Pacific    Railway   at 

Vancouver,    B.     C 

Testing  Bitumens  for  Paving  Purposes 

Bituminous    Paving    IVIaterials 

Cast  Iron   Water  Pipes 

Cements;  by  U.  S.  Reclamation  Service... 

Cements,    Portland     

Clay  for  Sand-Clay  Roads 

Columns  

Concrete,    in   Completed  Structure 

Concrete    Waterproofing    Materials 

Construction    Materials,    Uniformity 

Electrolytic  Corrosion  of  Water  Pipes.... 

Holding  Power  of  Traclc  Spikes 

Machines,  High  Capacity  in  United  States 

Monel  Metal's  Resistance  to  Corrosive 
Action     

Paints,    for   Metallic    Structures 

Penetration,  Effect  of  Diameter  of  Bitu- 
men   Holder   on 

Portland  Cements,  Constancy  of  Volume  in 

Roadraaking  Materials;  In  European  Coun- 
tries      

Sewer  Pipe    

Splices  of  Reinforcing  Bars 

Tie   Timbers    ". 

Value  of  Standard  Nomenclature   in 

Wood   for  Pavement 

Ties,    Canada    

Tests  of   Railway 

Timber  Braces,  for  Trenches,  Fitting  for. . . . 

Timbers.     Crib,     Adjustable     Saw     Rig     for 

Framing    

Cribs  in  Breakwater  Construction 

Dam  to  Stop  Hymelia  Crevasse 

Decay;  Resistance  of  Intermittently  Sub- 
merged     

Panama   Lock  Gate   Sills 

Piling,   Kind   and   Treatment  Used 

Preservative,   Creosote  as 350, 

Ties  for  Railways.   Tests  of 

Timekeeping  Systems    59, 

Tipple   for   Bucket   Hoist,   Automatic 

Thawing  Frozen  Water  Pipes,  Methods  and 

Costs     

Thermit  Process  in  Dredge  Repairing 

Tile  Drains,    Rod  for  Checking 

Timbering  Construction   Shafts 

Top-Soil  Method  of  Road  Construction 

Towboats.  Cost,  Life  and  Repairs  on  Mis- 
sissippi      

Traction  Lines,  Springfield,  Mo.,  Construc- 
tion and  Costs   

Tractive  Force,  Effects  of  Grade  and  Sur- 
face  of  Roads  on ' 

Transit  as  Improvised  Tunnel  Instrument. .  .  . 
Trap  for  Loading  Dump  Wagons  l.iy  Fresnos 
Traps  In  Sewer  Connections,  British  In- 
vestigation      

Travelers.  Construction,   at  Keokuk  Dam... 

Derrick,  Details  of 

Erecting  Bridge  Spans  of  Variable  Dimen- 
sions  and   Weights 

Tree  Planting,  Massachusetts  State  High- 
way Commission   

Dynamite    for   Preparing  Ground 

Spraying,   Cost   

Watering  with  Nitrate  Soda  Solutions.... 

Trenching  by  Machine  for  36-in.  Sewer 

Trenches,  Fitting  for  Timber  Braces 

Trenches,  Sewer,  Specifications  for 

Trestles,  Construction,  Minimum  Require- 
ments of  Cal.  State  Highway  Com- 
mission      

Construction,  Combination  Pile  Driver  and 
Derrick   in    

Designing  for  Structural  Steel  Work.. 277. 
Triangulation   Survey  Methods  for  Locating 

Piers     

Trollhattan  Canal,  Sweden,  Methods  of  Ex- 
cavating Hard  Rock 

Truss    Spans    277, 

Trusses,   Bridge    Pony 

Tufa  Cement    225, 

Tunnels  as  Crossings  for  Navigable  Water- 
ways  10.5,  117.  118,  119, 

Big  Bend  Water  Power  Development,  Cal. 

Blasting  Methods    

Concrete   Lining    

Constructing  in  Earth  and  Rock,  Method 
and    Cost    

Diversey  Boulevard,   Chicago    

Driving  Double   Track,    in  Japan 

Irrigation  Work   in   California 


197 
608 
19 
19 
715 
617 
646 

82 
635 
268 
271 
265 
266 
657 
702 
253 
116 
226 

48 
107 
453 

82 
22S 

378 
266 

293 
516 
38 
107 
226 
237 
207 
107 
666 

631 
3()6 
327 

365 
271 
679 
679 
107 
95 
453 

17 
60 

157 
64 

541 

61 

364 

515 

315 

64 

358 
173 

172 

499 

237 
237 
713 
237 
70 
666 
188 


542 

195 
278 

700 

6 

560 
558 
620 

145 

422 

96 

42 

9 

14 
56S 


Laramie-Poudre,    Cost   and    Construction..  292 

Linings 9,    42,  372 

Municipal  Water,   Santa  Barbara,  Cal 482 

Railway,  Converting  into  an  Open  Cut 587 

Relining  Canal    372 

Snake  Creek  Drainage  and  Mining,   Utah.  42 
Speed    in    Construction    in    Irrigation   Dis- 
trict   ;..  8 

Transit  for  Measuring  Cross-Section 315 

Washington   Street,    Chicago 38,  501 

Water  Works,   Small,  IMethods  and  Costs.  9 

Turbine  Intakes  at  Keokuk  Power  Plant 311 

Turntable  Design,  Recent  Practice  in 505,  526 

Typhoid   Fever  Epidemics 226,   240,  243 


V 

Valuation   of  Public  and   Industrial   Proper- 
ties  (see  "Appraisal. "J 

Ventilation    of    Sewers 273,  359 

Viaducts  as  Crossings  for  Navigable  Water- 
ways     118,  119 

Design    278 

Stony   Brook  Glen;  Methods  and  Costs  of 
■    Constructing    585 


W 

Wages,   Philadelphia  Street   Railway,   Regu- 
lating       141 

■Wagons,  Dump,  Cost  of  Earth  Moving  by..     63 

Lock  Nut  for 9 

Municipal  Refuse    353 

Road   Construction   Uses 656 

Walls,    Masonry,    Rupture    By    Temperature 

Changes     120 

Warehouse    Construction,    Aiken    System    of 

Erecting    Concrete    Walls 251 

Forms,  Details  of   168 

Washington   Street  Tunnel.   Chicago 38,  501 

Water    Barrels    for    Railway    Trestles,    Con- 
crete         83 

Water  Elevations,  High  and  Low 310 

Water  Filtration    (see   "Filtration.") 

Water  Mains,    Causes  of  Breaks 357 

Cleaning    189 

Cleaning   at   Halifax,    N.    S.,    Methods  and 

Cost  of 496 

Durability    of    130 

Kilbourn,    Wis 103 

Laying  and  Repairing  30-in.  Submerged  at 

Bridgeport,    Conn 604 

Making  a  Cut  in  36-in 189 

Stones    in    130 

Water  Measuring  in  Irrigation  Service 215 

Water  Meters,   Arguments  in  Favor 663 

Cost     497 

Effect    on    Revenue 106 

Exhibit   at   Philadelphia.... 383 

Rates    638 

Topeka,    Kans 19 

Wisconsin    Utility    Law 426 

■Water  Pipe  Line  at  Fort  Myer,  Va 659 

Comparison   of   Materials   for 127 

Kilbourn.    Wis 103 
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The  Importance  of  Inspection  in  Build- 
ing Regulation. 

Regulation  which  shall  insure  safe  and  sani- 
tary building  construction  in  large  cities  is 
necessary  and  practically  every  American  city 
of  importance  exercises  such  regulation.  No 
American  city,  however,  is  securing  generally 
safe  and  sanitary  buildings.  The  reason  is 
sometimes  a  faulty  code  of  regulations  but 
more  often  it  is  deliberate  evasion  of  regu- 
lations. .A  striking  example  of  this  last  rea- 
son is  furnished  by  the  Building  Department 
•of  the  city  of  Chicago.  A  critical  investiga- 
tion of  this  department  has  just  been  com- 
pleted by  experts  of  the  city  Civil  Service 
Commission.  This  investigation  has  disclosed 
generally  lax  management  and  methods  but 
more  particularly  a  vicious  condition  of  in- 
spection service  and  a  dangerous  over-riding 
of  the  building  laws  by  the  city  council.  There 
is  little  exaggeration  in  the  assertion  that  dur- 
ing the  last  two  years  because  of  these  reasons 
the  excellent  building  code  of  Chicago  has 
been  practically  inoperative.  There  is  a  gen- 
eral lesson  in  this  disclosure  which  warrants 
a  consideration  of  the  specific  conditions  dis- 
closed. 

.As  indicated  above,  the  Building  Code  of 
Chicago  is  a  remarkably  good  one.  Faith- 
fully followed  it  t,-  es  a  character  of  building 
construction  generally  safe  and  sanitary.  No 
more  can  be  required  of  any  code  of  regula- 
tions. Any  law  is  futile  if  it  is  not  enforced. 
The  machinery  for  enforcing  a  building  code 
is  inspection.  If  inspection  is  incompetent  or 
careless  or  corrupt  the  code  becomes  inopera- 
tive. It  matters  little  how  specific  the  code 
may  be  in  respect,  say,  to  fire  escapes  on 
biuiidings,  if  the  inspection  fails  to  detect  vio- 
lations by  contractors  or  owners  or  allows  for 
a  consideration  such  violations  to  pass  un- 
reproved.  The  one  important  detail  in  ensur'- 
ing  safe  and  sanitary  building  construction  is 
•competent  and  honest  inspection. 

In  investigating  the  Chicago  Building  De- 
partment the  Civil  Service  Commission  found 


the  inspection  to  be  incompetent,  and  dis- 
honest. The  specific  charges  made  are  sum- 
marized briefly  in  a  following  section.  The 
reasons  for  the  conditions  found  are  also 
given  in  the  same  place.  With  such  conditions 
of  inspection  it  evidently  matters  little  how 
good  a  building  code  a  city  may  have  or 
how  well  the  plans  submitted  by  owners  in 
soliciting  permits  for  construction  may  be  ex- 
amined and  checked  before  permits  are 
granted.  Competent  and  honest  inspection  is 
the  keystone  which  supports  the  whole  struc- 
ture of  building  regulation. 

Inspection  in  building  regulation  has  been 
emphasized  here  not  merely  because  it  is  that 
part  of  the  machinery  of  the  Chicago  Building 
Department  which  has  been  found  to  be  in 
the  most  vicious  condition  but  because  it  is 
the  weak  element  generally  in  building  regula- 
tion. It  is  not  always  corrupt  perhaps,  but  it 
is  rare  that  it  is  not  incompetent  or  careless 
and  hardly  ever  is  it  efficiently  directed.  These 
are  undiplomatic  statements  perhaps,  but  every 
building  engineer  knows  that  they  are  true. 
Honest,  efficient  inspection  will  correct  most 
of  the  faults  which  are  charged  against  city 
building  regulation.  This  remedy  and  one 
other  are  those  proposed  by  the  Civil  Service 
Commission   for  conditions   in   Chicago. 

The  over-riding  of  the  Chicago  Building 
Code  by  special  council  orders  is  the  second 
serious  evil  mentioned  by  the  Civil  Service 
report.  Investigation  showed  that  during  one 
year  350  such  orders,  or  nearly  one  each  day, 
were  passed  by  the  City  Council.  Each  order 
permitted  the  violation  of  one  or  more  pro- 
visions of  the  building  code.  Very  frequently 
the  buildings  were  located  in  the  congested 
sections  of  the  city  wdiere  the  need  of  rigid 
regulation  is  greatest.  Many  of  these  orders 
were  secured  by  inspectors  working  in  con- 
junction with  owner  or  contractor. 

To  what  extent  this  practice  as  disclosed  at 
Chicago  is  prevalent  in  other  cities  is  not 
known  to  us,  but  that  it  prevails  to  some  ex- 
tent is  known.  It  is  reasonable  of  course  that 
some  discretionary  power  should  exist  in  en- 
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forcing  a  building  code.  There  are  occasions 
and  conditions  which  make  variations  from 
the  code  requirements  not  only  desirable  but 
necessary.  This  discretionary  power  must, 
however,  be  exercised  with  caution  and  only 
after  careful  investigation  of  the  circum- 
stances surrounding  each  case.  To  do  other- 
wise leads  invariably  to  abuses. 


A  Suggestion  to  Book  Writers  on  the 
Sewage  Disposal  Problem. 

In  preparing  a  book  review  of  a  recent  gen- 
eral work  on  sewage  disposal,  the  editors  were 
greatly  impressed  by  the  high  merit  of  the 
treatise.  It  was  prepared  by  an  engineer  who, 
for  the  past  2-5  years,  has  enjoyed  an  e.xcep- 
tionally  wide  experience  in  all  matters  relat- 
ing to  this  branch  of  sanitary  engineering.  He 
has  been  prominently  identified  with  the  de- 
sign of  several  of  the  largest  sewage  disposal 
plants  in  this  country,  and  has  designed  many 
small  installations  as  well.  He  writes  au- 
thoritively  on  the  associated  phases  of  the 
sciences  of  chemistry  and  bacteriology,  so 
closely  related  to  the  design  of  disposal  works. 
The  book  is  a  long  one,  containing  over  "Oil 
pages,  and  in  view  of  its  author's  exceptional 
qtialifications  it  does  not  seem  likely  that 
another  book  of  the  same  scope  can  soon  be 
written  which  will  excel  this  work  in  any 
important   feature. 

However,  there  is  a  pronounced  need  for 
good  monographs  on  the  design  and  construc- 
tion of  the  various  types  of  works  for  the  dis- 
posal of  sewage.  For  example,  a  good  mono- 
graph on  settling  tanks,  giving  the  details  of 
design  of  a  number  of  settling  tanks  of  aH 
types,  including  two-story  tanks,  the  condi- 
tions luider  which  they  were  recommended, 
and  the  considerations  which  influenced  their 
relative  proportions  and  capacities,  would  be 
a  distinct  addition  to  the  literature  of  sewage 
disposal.  Similar  monographs  on  contact 
beds,  intermittent  sand  filters  and  sprinkling 
filters   would  be  of  great   value.     The  mono- 
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graphs  should  also  contain  a  description  of 
construction  plants  and  methods,  and  sets  of 
specifications  to  govern  the  construction,  ap- 
plicable to  the  various  types  of  works.  Con- 
struction and  operation  costs  should  be  given. 


Some  space  also  could  be  devoted  properly  to  a 
study  of  the  operation  of  the  works  described, 
and  the  results  of  operation  of  typical  instal- 
lations should  be  given. 
These    monographs    could,    of   course,    have 


any  length  desired.  Probably  100  to  2-50  pages 
would  be  sufficient.  In  addition  to  being  of 
great  assistance  to  the  engineering  profession 
these  monographs  doubtless  would  have  a 
large   and    ready   sale. 


GENERAL    ARTICLES 


A  Well  Planned  Concrete  Plant. 

.■\  plant  layout  which  is  very  suitable  for 
buildings  where  about  10,000  cu.  yds.  of  con- 
crete are  to  be  placed  is  that  which  was  eni- 
nloyed  in  building  the  American  Can  Com- 
pany's new  reinforced  concrete  factory  in  Phil- 
adelphia. This  building  is  five  stories  hieh 
with  basement,  and  has  over-all  dimensions  of 
346  by  100  ft.  The  %-cu.  yd.  Ransome  mixer 
has  turned  out  9,200  cu.  yds.  of  concrete  for 
this  work,  at  times  mixing:  290  cu.  yds.  in  a 
trifle  less  than  11  hours,  or  25  per  cent  over 
the  normal  rating.  The  plant  has  been  so  sat- 
isfactory that  it  has  been  taken  down  and  is 
being  used  in  constructing  the  new  West  Phil- 
adelphia High  School  where  about  8,il00  cu. 
yds.  of  concrete  will  be  mixed. 

One  of  the  features  of  this  plant  outside  of 
its  economy  is  the  fact  thut  it  has  been  made 
so  simple  that  it  can  be  taken  down  and  easily 
erected  on  another  job.  Ihe  tower  is  of  wood 
and   100   ft.  high. 

An  inspection  of  the  accompanying  illustra- 
tion. Fig.  1,  will  make  clear  the  course  the 
materials  follow.  The  sand  and  stone,  the 
latter  mostly  %  in.,  are  dumped  from  wagons 
onto  the  platform  and  raised  by  a  bucket  ele- 
vator, driven  by  a  10-h.  p.  engine  to  the  sand 
and  stone  bins  at  the  top.  The  stone  bin  has  a 
capacity  of  about  48  cu.  yds.  and  the  sand  bin 
holds  about  20  cu.  yds.  From  this  point  the 
aggregate  falls  by  gravity  into  a  proportioning 
hopper,  being  admitted  through  gates.  The 
hopoer  is  provided  with  a  nartition  that  can  be 
set  according  to  proportion  desired. 

Below  the  proportioning  hopper  is  the  fi.xed 
batch  hopper  of  the  %-cu.  yd.  Ransome  mixer 
operated  by  a  15-h.  p.  engine  that  also  runs  the 
hoist.  The  cement  is  piled  in  bags  alongside 
of  the  top  of  the  mixer's  hopper  and  water  is 
turned  into  the  latter  from  a  pipe  leading  from 
a  marked  water  barrel  connected  to  the  city 
mains.  The  concrete  is  proportioned  1 :2 :4 
and  is  discharged  into  a  Ransome  hoist  bucket 
that  is  unloaded  at  the  proper  point.  The  con- 
tractors on  this  job  are  Cramp  &  Co.,  of  Phila- 
delphia, with  F.  V.  'Warren  in  charge. 


Estimated  Cost  of  Making  Cement  in 
Oregon. 

The  cost  of  cement  manufacture  in  Oregon 
is  set  forth  in  an  estimate  in  a  recent  bulle- 
tin of  the  Oregon  State  Bureau  of  Mines.  It 
is  stated  that  there  is  now  no  cement  man- 
ufactured within  the  state  and  that  the  cost 
of  cement  brought  into  the  state  is  from  $2. mi 
to  $3.95  per  barrel. 

The  assumption  is  made  that  power  can  be 
obtained  at  $30  per  horsepower  year.  It  is 
evident  from  a  glance  at  a  map  of  western 
Oregon  that  there  are  many  places  where 
electric  power  can  be  obtained  readily  at 
some  such  figure.  This  leaves  us  free  to 
choose  a  location  according  to  some  other  fac- 
tors. If  the  mill  were  located  anywhere  be- 
tween the  quarries  and  the  princinal  market 
or  distributing  point  it  would  not  affect  to 
such  a  large  degree  the  manufacturing  cost, 
since  the  material  must  be  shipped  from  its 
source  to  the  market  either  as  a  raw  or  man- 
ufactured product  and  that  process  may  be 
applied  at  any  place  along  the  route.  .M- 
though  there  is  a  loss  in  weight  by  burn- 
ing the  limestone  in  the  kilns  so  that  one  ton 
of  undried  material  will  make  but  little  more 
than  three  barrels,  or  1.140  lbs.  of  cement,  yet 
the  cheaper  cost  of  shipping  and  handling 
the  raw  material  as  compared  with  the  fin- 
ished product  might  largely  balance  the  trans- 
portation of  this  greater  weight.  With  these 
facts  in  mind  we  arrive  at  the  conclusion  that 
a  location    would   be  the   best   if   not    farther 


up  than  Oregon  City  or  some  point  on  the 
Columbia  below  Celilo  Falls,  thus  placing  the 
factory  close  to  the  principal  home  market, 
as  well  as  favorably  located  to  both  water  and 
rail  transportation.  Then  if  suitable  beds  of 
clay  and  limestone  can  be  found  within  rea- 
sonable distance  and  a  long-time  contract  can 
be  made  at  $1.00  per  ton  or  less  for  the  trans- 
portation  of   material    from  the   quarry  to  the 
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an  extensive  storage,  drying  and  pulverizing 
plant  upon  which  the  interest  and  depreciation 
will  amount  to  about  10  cts.  per  ton  of  coal. 
Fuel  od  will  not  require  this  and  the  burner 
requirements  are  more  simple  than  those  of 
coal.  Freight  charges  from  Centralia  at  $1.42 
per  ton  and  oil  at  $1.00  per  bbl.,  would  re- 
quire that  coal  be  furnished  and  prepared  at 
a  total  cost  of  $3..30  per  ton.     Then  by   sub- 
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Fig.  1 — A  Concrete  Plant  Suitable  for  Building     Construction     Containing     About 
10,000   Cu.    Yds.    or    More    of   Concrete. 


mill  the  problem  of  producing  cement  for 
$1.25  per  barrel,  f.  o.  b.  at  the  mill  will  be 
solved,  as  can  be  seen  from  the  following 
estimate  of   costs. 

Using  oil  for  fuel  in  the  kilns  but  not  for 
power  the  oil  used  would  probably  be  00  lbs. 
per  barrel  of  cement  manufactured  and  with 
the  nearest  Washington  coal.  130  lbs.  would  be 
required.  One  ton  of  Centralia  coal  will  be 
equal  to  3.3  barrels  of  oil  and  either  one  of 
these  amounts  will  be  sufficient  to  make  15% 
bbls.  of  cement.  Now  coal  must  be  dried  and 
pulverized  which  will  cost  about  25  cts.  per 
ton,  and  will  also  require  at  the  cement  mill 


tracting  the  sum  of  2-5,  10  and  142  cts.,  or  $1.77, 
we  find  that  coal  must  be  furnished  at  the 
mine  at  $1.50  a  ton  to  compete  with  oil  laid 
down  at  the  mill  for  $1.00.  These  prices  we 
do  not  believe  can  be  much  reduced  because 
a  3,000-bbl.  plant  would  require  225  tons  of 
coal  daily,  which  would  require  the  purchase 
of  more  of  the  higher  priced  coal.  Since 
one  ton  of  coal,  or  3.3  barrels  of  oil,  each 
costing  $3.30  is  sufficient  for  1514  bbls..  we 
find  that  the  fuel  cost  is  a  little  less  than  22 
cents    per   bbl.   of   cement. 

The    power   consumed   by  a   plant    amounts 
to  about  0.9  h.  p.  for  each  barrel  capacity  per 
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day,  which  means  that  a  plant  making  3,000 
bbls.  per  day  should  use  about  2,750  h.  p.  It 
is  said  that  power  can  be  secured  for  $30  per 
horse  power  year,  based  on  monthly  peak 
loads  maintained  for  20  minutes.  Then  we 
would  have  a  cost  per  barrel  counting  aver- 
age power  consumed  at  75  per  cent,  peak  load : 
3000         100  9 

X  X  —  =10   cts.   per   bbl. 

365  75  10 

Without  discussing  in  detail  the  other  items 
we  have  an  estimated  expense  as  follows : 

Fuel    $l>.22 

Power    10 

Mill  labor,  packing  and  loading li; 

Mill  supplies   .10 

Oflice  and  general  expense 10 

Plant    charges    09 

Expense  at  the'  quarry OS 

Transportation  of  rock  to  mill.  3  bbls.  per 

ton 33 

Complete  cost  f.  o.  b.  mill Sl.l.S 

The  total  cost  per  barrel  of  about  SI. 18,  in- 
cludes all  fi.xed  and  operating  charges,  and 
allows  for  the  cost  of  transporting  of  lime- 
stone and  shale  from  the  quarries  to  the  mill, 
including  the  loading   and   unloading. 


The  Production  and  Price  of  Cement 
in  the  United  States  in   1911. 

The  statistics  of  cement  production  in  IS'll. 
prepared  by  Ernest  F.  Burchard,  of  the 
United  States  Geological  Survey,  show  an 
increase  over  1910  of  only  about  1%  million 
barrels.  The  increase  in  quantitv  is  the  small- 
est recorded  within  the  last  13  years,  and  the 
fact  that  the  total  value  showed  an  actual 
decrease  indicates  that  trade  conditions  were 
not  as   satisfactory  in   1911   as   in   1910. 

The  total  quantity  of  Portland,  natural 
and  puzzolan  cements  produced  in  the  United 
States  during  1911  was  79,517,958  bbls.,  valued 
at  $66,705,136.  Compared  with  1910,  when 
the  production  was  77,785,141  barrels, 
valued  at  $6S,752-,092,  the  year  1911 
showed  an  increase  of  1,762,817  bbls.,  or  2.27 
per  cent,  in  quantity,  but  a  decrease  of  $2,- 
046,956,  or  1.48  per  cent,  in  value. 

Portland  Cement. — The  total  production  of 
Portland  cement  in  the  United  States  in 
1911,  as  reported  to  the  United  States  Geo- 
logical Survey,  was  78^528,637  bbls.,  valued 
at  $66,248,817.  This  quantity  reduced  to  tons 
is  equivalent  to  13,321,822  long  tons,  valued 
at  $4.97  per  ton.  As  compared  with  the  pro- 
duction of  Portland  cement  for  1910,  the  out- 
put for  1911  represents  an  increase  in  quan- 
tity of  2.58  per  cent.,  and  a  decrease  in  value 
of  2.87  per  cent.  The  average  price  per  barrel 
in  1911.  according  to  the  figures  reported,  was 
a  trifle  less  than  84.4  cts..  as  compared  with 
89.1  cts.  in  1910.  In  the  average  price  for 
the  country  is  included  the  value  of  135,775 
bbls.  of  white  Portland  cement,  which  sold 
at  an  average  price  of  about  $2.50  per  barrel. 

Prices  of  Cement. — According  to  reports 
made  to  the  United  States  Geological  Survey 
by  the  manufacturers  the  average  price  of 
Portland  cement  per  barrel  by  districts  in  1911 
in  bulk  at  the  mills  ranged  between  71.5  cts. 
in  the  Lehigh  district,  and  $1,406  on  the  Pa- 
cific Coast,  as  compared  with  72.9  cents  and 
$l.-385  for  the  same  districts  in  1910.  The 
average  price  for  the  whole  country  was  84.4 
cts.  a  barrel.  The  lowest  individual  average 
price  reported  to  the  Survey  was  60  cts.  per 
tjarrel,  and  many  mills  sold  cement  as  low  as 
65  to   67   cents,   not   only   in  the   East,  but   in 


the  Middle  West.  The  highest  figure  reported 
was  $1.70  per  barrel  from  a  plant  in  the 
Rocky  Mountain  district. 

The  year  opened  with  the  prices  on  the 
downward  grade,  and  there  were  only  tem- 
porary revivals.  Taken  as  a  whole  and  judged 
by  the  personal  testimony  of  representative 
cement  manufacturers  from  all  states  east  of 
the  Rocky  Mountains,  prices  appear  to  have 
been   very   unsatisfactorv. 

The  following  table  shows  the  production 
of  Portland  cement  by  districts.  The  dis- 
tricts are  determined  by  the  relation  of  the 
trade  territory  covered  by  each  group.  For  in- 
stance the  plants  in  northeastern  Indiana  and 
northern  Kentucky,  all  of  which  are  near  the 
Ohio  River  and  all  of  which  use  hard  lime- 
stone, are  grouped  together.  Plants  near 
Chicago,  whether  in  Illinois  or  Indiana,  are 
grouped  together  because  of  their  nearly  equal 
freight  rates..  The  Southeastern  states,  in 
which  plants  use  mostly  Appalachian  limestone 
are  grouped  together,  and  central  Texas  is 
included  in  the  group  of  Great  Plains  states. 
Plants  between  Missouri  River  and  Missis- 
sippi River  in  Missouri  and  Iowa  are  grouped 
together  and  the  plants  in  the  Rocky  Moun- 
tain states  and  western  Texas  are  considered 
in  a  group  intermediate  between  the  Great 
Plains  and  the   Pacific  Coast.     The  following 
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Fig.    1 — Sketch    Showing    Arrangement    of   a 

Concrete    Mixing    Plant   and    Hoist   Tower 

for    a    4-Story    Machine    Shop    Building. 

tables  summarize  the  statistics  for  1910  and 
1911  for  each  district  with  regard  to  the  num- 
ber of  active  plants,  the  total  production  in 
1910  and  1911,  the  percentage  of  gain  and  loss 
in   1911,  and  the  average  price  ner  barrel. 


A  Concrete  Plant  for  the  Construction 
of  a  4-Story  Machine  Shop  of  Re- 
inforced Concrete. 

The  building  constructed  was  150x50  ft.  in 
plan  with  brick  curtain  walls.  It  was  con- 
structed during  the  last  winter  at  Lowell, 
Mass.,  by  the  Aberthaw  Construction  Company 
of  Boston.  The  plant  used  is  illustrated  in 
Fig.  1,  which  shows  the  Aberthaw  Steel  Tower, 
the  bucket  hoist  and  derrick  mounted  on  the 
tower,  and  the  Koppel  cars.  The  general  pol- 
icy of  the  contractors  is  to  heat  both  the  sand 
and  the  stone  in  freezing  weather.  However, 
on  this  only  tlie  sand  was  heated  as  the  owners 
who  provided  the  heat  had  not  sufficient  steam 
capacity  to  heat  the  stone  also.    The  stone  was 
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District.  Active 

plants. 

New  Jersey  and  Eastern  Pennsylvania  (Lehigh  Dist.).  24 

New   York    7 

Ohio  and  Western  Pennsylvania 9 

Michigan  and  Northeastern  Indiana.' 13 

Kentucky   and   Southern  Indiana 3 

Illinois  and  Northwestern  Indiana 6 

Southeastern    States    (Maryland,    Virginia,    'West    Vir- 
ginia, Tennessee,  Georgia  and  Alabama) 11 

Iowa    and    Missouri 7 

Great    Plains    States    ( Kansas,    Oklahoma   and    Central 

Texas)    ; 17 

Rocky    Mountain     States     (Colorado,     Utah,     Montana. 

Arizona  and  'Western  Texas) 7 

Pacific  Coast  States  (California  and  Washington) 11 

Total     115 


Produc- 

Change 

Aver,  fac- 

tion 1911. 

1911. 

tory  price 

Barrels. 

Per  cent. 

per  bbl. 

25,972,108 

—  l..^o 

$0,715 

3.314,217 

+     .54 

0.805 

6,756,313 

-!-11.25 

0.766 

4,519,726 

—     .11 

0.827 

2,818.820 

—     .21 

0.793 

8,617,341 

-f  2.88 

0.791 

4,049,063 

-1-31.85 

0.793 

6,067,449 

-f  6.02 

0.862 

7,010,396 

—  9.23 

0.834 

2,124,930 

—  4.99 

1.1S6 

7,278,274 

-M3.98 
+  2.58 

1.406 

78,528,637 

$0,844 

received  in  cars  and  while  the  car  was  on  the 
siding  precautions  were  taken  to  keep  snow 
out  of  it  by  canvas  covering.  The  sand  was 
delivered  in  wagons  and  dumped  directly  onto 
steam  pipes  laid  on  the  ground  and  furnished 
with  a  continuous  supply  of  steam  during  the 
daytime  only  at  about  12-lbs.  pressure.  To 
supplement  this  the  contractors  used  flexible 
rubber  steam  hose  and  iron  pipes  which  were 
thrust  into  the  sand  heaps  in  specific  places 
where  there  was  reason  to  doubt  the  tempera- 
ture of  the  sand.  The  water  was  heated  by 
having  a  steam-pipe  reaching  to  the  bottom  of 
the  water  barrel,  and  salt  was  added  generally 
in  the  proportion  of  about  2  per  cent  by  weight 
to  the  amount  of  the  cement  used,  the  per- 
centage being  varied  slightly  as  the  tempera- 
ture changed. 

After  examining  the  ground  it  was  decided 
to  place  the  mixer  and  hoisting  tower  at  the 
north  side  of  the  building  and  to  omit  the 
building  of  one  bay  at  the  west  end  of  the 
ground  floor,  so  as  to  allow  industrial  cars 
with  the  coarse  aggregate  to  be  pushed  through 
at  the  proper  grade.  Quick  unloading  chute, 
extending  ;Tom  the  side  of  the  standard  gage 
cars  were  used,  the  material  being,  pumped  into 
a  square-bodied  dump  car. 

After  being  mixed  the  concrete  was  dumped 
into  the  Aberthaw  hoisting  bucket,  which  is 
standard  with  this  concern  in  all  their  con- 
struction work.  The  Aberthaw  iron  hoisting 
tower  was  used  with  the  boom,  moving  the 
steel  and  centering  to  the  upper  floors.  The  dis- 
tributing of  the  concrete  was  done  with  V- 
shaped  Koppel  cars,  the  distance  from  the 
mi.xer  to  the  point  where  it  was  placed  on  the 
job  in  question  averaging  less  than  100  ft.  The 
method  of  distribution  with  cars,  which  take 
an  entire  four-bag  batch  at  one  time,  is  very 
much  more  conservative  in  retaining  the  heat 
in  the  mass  than  when  concrete  is  distributed 
in  barrows.  Salamanders  were  used  after 
placing  the  concrete  in  each  floor  and  the 
building  enclosed  in  canvas  floor  by  floor.  The 
building  was  designed  by  Lockwood,  Greene  & 
Co.,  of  Boston. 


Cost  of  Feeding  Workmen  and  Horses 

in  a  California  Construction 

Camp. 

Contributed    by  W.    A.    Gillette,    Pacific   Electric 
Bldg.,    Los    Angeles,    Calif. 

The  following  data  have  been  compiled  from 
my  accounts  running  for  four  months,  and 
it  is  an  exact  list  of  costs  and  quantities  of 
provisions  for  an  average  of  70  men  per  day 
for  30  days. 

It  will  be  noted  that  the  prices  are  quite 
high.  This  occurs  for  two  reasons.  First, 
the  camp  was  in  an  out  of  the  way  place  in 
California,  and  all  prices  given  are  f.  o.  b. 
camp.  Second,  I  purchased  the  best  quality 
of  provisions  obtainable,  as  I  fee!  that  men 
well  fed  are  more  efficient,  as  well  as  more 
contented,  and  I  have  found  that  I  get  the 
best  class  of  men  by  having  a  good  table 
and   camp. 

Alspice.  V-  lb.,  at  50  cts $     0.25 

Apples  (dried),  50  lbs.,  at  121^  cts 6.25 

Apples  (canned),  9  gals.,  at  38%  cts 3.46 

Apricots  (dried).  38  lbs.,  at  19  cts 7.22 

Apricots  (canned),  3  gass.,  at  39  cts 1.17 

Baking  powder,  31  lbs.,  at  15  cts 4.65 

Baking  soda,  10  lbs. ,  at  S  cts 0.80 

Barley  (whole,  for  soup),  30  lbs,,  at  9  cts..       2.70 

Beets.  25  lbs.,  at  3  cts 0.75 

Butter  (35  to  45  cts.).  2S0  lbs.,  at  40  cts...   112.00 

Beans  (white),  65  lbs.,  at  5%  cts 3.74 

Beans  (pink),  65  lbs.,  at  5  cts 3.25 

Beans  (lima).  48  lbs.,  at  6%   cts 3.24 

Beans  (string,  canned),  12  doz.  qts.,  at  44 

cts 5.28 

Bacon,  228  lbs.,  at  19V4  cts 44.46 

Berries  (black  pie),  6  gals.,  at  50  cts 3.00 

Cornmeal,  70  lbs.,  at  3  cts 2.10 

Cabbage.  210  lbs.,  at  3%  cts 6.83 

Cream  of  tartar.  14  lb.,  at  70  cts 0.17 

Celerv  salt,  1  bot..  at  15  cts 0.15 

Chocolate,  2  lbs.,  at  45  cts 0.90 

Cinnamon,  \^  lb.,  at  70  cts 0.35 

Cloves,   Vi  lb.,  at  SO  cts 0.2',1 

Corn  starch,  20  lbs.,  at  10  cts 2.00 

Chili  powder.  3  lbs.,  at  25  cts 0.75 

Cocoanut.  4  lbs.,  at  35  cts 1.40 

Cheese,   42  lbs.,  at  22^4  cts 9.45 

Catsup.  10  gals.,  at  50  cts 5.00 

Crackers,  4S  lbs.,  at  8^4  cts 4.08 

Codfish,  33  lbs.,  at  12^4  cts 4.12 

Currants,  .'5  lbs.,  at  15  cts 1.20 

Carrots,  114  lbs.,  at  3  cts 3.42 

Corn  (canned),  66  qts.,  at  10  cts 6.60 
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Coffee.   li,i  lbs.,  at  21V-  cts 42.35 

Cream  of  wheat.  3  pkgs.,  at  20  cts 0.60 

Eggs,  217  doz..  at  25  cts 54.25 

Flour,  1,750  lbs.,  at  $3.55  cwt 72.12 

Ginger,   hi  lb.,  at  62  ct.s 0.15 

Hops,  1  lb.,  at  25  cts 0.25 

Ham,  345  lbs.,  at  18  cts 62.10 

Jelly,  1  bkt.,  at  $2 2.00 

Lye,  4  lbs.,  at  10  cts 0.40 

I-ard,  110  lbs.,  at  9  cts 9.90 

Lemon  extract.  32-oz.  bot.,   ]   bot.,  at  $1.25  1.25 

Macaroni,  40  lbs.,  at  9  cts 3.60 

Mustard  (dry),  2  lbs.,  at  45  cts 0.90 

Mustard  (prepared),  1  doz.,  at  $1.40 1.40 

Molasses.   2  gals.,   at  $1.25 2.50 

Milk  (cases  48  cans),  16  cases,  at  $4.35 69.60 

Nutmeg  (ground),   i/o   lb.,  at  75  cts 0.37 

Onions,  240  lbs.,  at  3  cts 7.20 

Oysters  (cove),  2  doz.,  at  $1.25 2.50 

Peas  (case  1  gal.  cans),  1  case,  at  $6.50....  S.50 

Pepper,  3  lbs.,  at  50  cts 1.5i) 

Potatoes  (Irish),  2,214  lbs.,  at  2%  cts 55.35 

Potatoes  (sweet).  400  lbs.,  at  2%  cts 10.00 

Pickles,  5  gals.,  at  35  cts 1.75 

Powdered  sugar,  11  lbs.,  at  9  cts 0.99 

Pork  (salt).  16  Ihs.,  at  15%  cts 2.  IS 

Prunes,  30  lbs.,  at  11V4  cts 3.45 


Peaches  (dried),  44  lbs.,  at  13  cts 5.72 

Peaches  (canned),  12  gals.,  at  40  cts 4. SO 

Pears  (canned),  4  gals.,  at  40  cts 1.60 

Pumpkin  (canned),  9  gals.,  at  30  cts 2.70 

Raisins,  40  lbs.,  at  9  cts 3.60 

Rice.  90  lbs.,  at  7y>  cts 6.75 

Rolled  oats.  150  lbs.,  at  iVz  cts 6.75 

Spaghetti,  20  lbs.,  at  71/-  cts 1.50 

Sage.   Vi  lb.,  at  40  cts 0.10 

Syrup  (5-gal.  jkts.),  3  jkts.,  at  $3 9.00 

Sago.  2  lbs.,  at  8  cts 0.16 

Sal  soda,  75  lbs.,  at  3%  cts 2.62 

Salt,  50  lbs.,  at  60  cts.  cwt 0.30 

Salt  petre,   %  lb.,  at  25  cts 0.13 

Tea,  5  lbs.,  at  35  cts 1.75 

Turnips.  35  lbs.,  at  3  cts 1.05 

Tomatoes  (case  12  gals,  each),  3  cases,  at 

$3.85    11.55 

Tapioca.  12  lbs.,  at  S  cts 0.96 

Vermicelli,  2  lbs.,  at  7  cts 0.14 

Vanilla  extract  (32-oz.),  1  bot.,  at  $1.25...  1.25 

Vinegar,  6  gals.,  at  35  cts 2.10 

Beef,  2.040  lbs.,  at  9  cts 183.60 

Pork,  424  lbs.,  at  12  cts 50.88 

Fish,  145  lbs.,  at  12^!  cts 18.12 

Total  food    $967.59 


1  cook,  at  $75  per  month $  75.00 

1  baker,  at  $.50  per  month 50.00 

2  waiters,  at   $35  per  month 70.00 

Fuel   (hauling  and  cutting) 105.00     $300.00 

Grand    total    $1,267.59 

70  men,  ?■  meals  a  day,  for  30  davs. .  .$1,267.5* 
63,000  meals,  at  20.1  cts.  per  meal. 

(The  average  cost  for  food  per  man  per 
day  was  46.1  cts.,  and  for  preparing  and  serv- 
ing food  was  14.3  cts.  Total  cost  per  man 
per  day  60.4  cts. — Editors.) 

I  found  that  the  average  amount  of  barley 
hay  per  mule  each  day  was  20.1.5  lbs.;  and 
tag  weight  and  rolled  barley  and  oats  was 
18.95  lbs. 

1  paid  $20  a  ton  for  barley  hay  and  from 
$44.50  to  $54  per  ton  for  rolled  barley  and 
oats.  These  prices  were  all  f.  o.  b.  camp, 
wagon  haul  being  about  nine  miles.  The  price 
for  the  grain  was  about  60  per  cent  above 
normal   on   account  of  crop   shortage. 
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Methods  of  Taking  a  Number  of  Cores 

from  One  Diamond  Drill  Hole  and 

of  Surveying  the  Boreholes. 

The  methods  of  making  deep  borings  for 
the  purpose  of  deterinining  the  location  and 
character  of  certain  minerals  have,  without 
doubt,  had  the  greatest  development  in  South 
Africa.  Although  a  limited  number  of  our 
readers  are  engaged  in  deep  diamond  drill  bor- 
ing, a  majority  will  iind  the  recent  develop- 
ments especially  interesting  for  the  ingenuity 
shown  in  overcoming  difficulties  and  for  the 
general  information  given.  In  drilling  twG 
holes  on  the  Rand  in  South  Africa  in  1908  and 
1910,  the  contractor,  Mr.  Wm.  Gallagher, 
made  a  world's  record  in  depth  for  each  hole. 
The  holes  were  5,600  ft.  and  6,656  ft.  deep. 
A  difficulty  in  diamond  drill  boring  which  has 
always  been  troublesome  in  deep  holes  in  the 
tendency  of  the  drill  bit  to  deflect  from  a 
straight  line  and  make  a  long  curve,  thus 
carrying  the  hole  outside  the  limits  desired 
and  making  the  hole  much  longer  than  neces- 
sary in  cutting  to  a  given  vertical  depth.  This 
difficulty  was  met  by  an  invention  of  the  con- 
tractor, which  not  only  enabled  him  to  keep 
the  hole  fairh-  within  the  territory  desirecl, 
but  also  enabled  him  to  start  another  hole  at 
any  depth  within  a  hole  already  bored,  the 
new  hole  being  of  the  same  diameter  as  the 
old  one. 

The  instrument  used  for  surveying  the 
holes,  while  not  new,  has  never,  as  far  as  we 
are  aware,  been  described  in  a  technical  paper 
in  this  country.  A  description  of  it  should 
be  useful  to  any  engineer  likely  to  be  engaged 
in   making  test  borings. 

The  paper  from  which  we  abstract  the  de- 
scription of  the  work  was  presented  April  18, 
1912,  before  the  Institution  of  Mining  and 
Metallurgy,  London,  by  Mr.  John  I.  Hoffman. 
Mr.  Hoffman  was  in  charge  of  the  work.  An 
abstract  of  the  paper  follows : 

The  surveying  instrument  which  is  now  ex- 
clusively used  on  the  Rand,  was  invented  by 
Mr.  Oehman  and  improved  upon  by  Mr.  A. 
Payne-Galhvey  (Fig.  1).  The  instrument  is 
an  electric  light  photographic  apparatus  and 
consists  essentially  of  a  gun-metal  tube  in  two 
halves  (a)  connected  by  a  coupling  (o).  In 
the  lower  half  of  the  gun-metal  tube  are 
placed  a  magnetic  needle  (b)  and  a  plumb- 
bob  (f),  each  independent  of  the  other  and 
each  swung  over  a  gimbal  (d).  Above  the 
needle  and  plumb-bob.  respectively,  is  fixed  a 
small  electric  lamp  (e)  and  all  are  held  in  po- 
sition and  pressed  against  an  insulated  brass 
rod  (/)  in  the  center  of  the  coupling,  by  a 
spiral  spring  (g)  attached  to  the  bottom 
screwed  plug  (/;).  In  the  side  of  the  tube, 
a  series  of  small  screws  (i)  are  placed  in  a 
straight  line  parallel  to  the  side,  their  ends 
projecting  inside  the  tube  about  1/16  in.  The 
cylindrical  cases  carrying  the  lamps  and  those 
carrying  the  needle  and  plumb-bob  have  a  slot 
down    the    side,    the   projecting   screws   acting 


as  guides   for  the   slotted  cases   to   slide   into 
and   keep   them    in    position. 

The  top  half  of  the  tube  contains  a  dry 
battery  (k)  and  a  clock  (;')  which  has  a 
spiral  spring  (/)  attached  to  it.  The  spring 
presses  against  the  top  end-piece  (m)  of  the 
tube  so  that  when  the  two  halves  of  the  tube 


PI 


Fig.      1 — Section     of      Surveying     Instrument 
for    Diamond    Drill     Boreholes. 

are  screwed  together  everything  inside  is  held 
rigidly  together  and  contact  assured  by  means 
of  the  spiral  springs  at  top  and  bottom.  To 
the  top  end-piece  a  ball-bearing  swivel  («)  is 
attached  in  order  to  lower  the  instrument  on 
a  wire,  if  necessary.  The  cases  (/>)  which 
carry  the  marine  compass  attachments  for  the 
magnetic  needle  and  the  plumb-bob  are  made 


of  vulcanite,  for  insulating  purposes,  the  com- 
pass attachments  being  made  of  brass,  the 
outer  ring  of  which  is  held  in  position  by  two 
brass  screws  on  which  the  ring  swings.  On: 
the  face  of  each  gimbal  is  a  fixed  pin  point 
and  round  the  edge  is  a  recessed  ring  which 
hold  the  disc  of  sensitized  photographic  paper 
in  place,  the  pin  points  holding  them  in  posi- 
tion. The  plumb-bob  is  made  of  gold  attached 
to  a  fine  silk  thread  swung  from  the  center 
of  a  thin  disc  of  plate  glass  (q)  which  fits 
into  a  recess  in  the  top  of  the  vulcanite  case. 
Both  the  magnetic  needle  and  the  plumb-bob- 
swing  immediately  above  (almost  touching) 
the  sensitized  paper. 

The  watch  has  an  extra  wheel  (r)  to  whichi 
is  attached  a  copper  projection  (s)  which  at  a 
certain  set  time  makes  connection  with  a  cop- 
per spring  (/)  attached  to  -the  frame  of  the 
watch  and  completes  an  electric  circuit,  light- 
ing up  the  lamps  above  the  plumb-bob  and 
the  needle  and  photographing  a  sharp  shadow 
of  each  on  the  sensitized  paper.  When  the 
two  photographs  are  developed,  the  dip  and 
direction  can  be  read  off  by  making  the  pin 
pricks  coincide. 

Referring  now  to  the  two  holes  drilled,  spe- 
cial core  barrels  were  provided  for  each,  hav- 
ing an  outside  diameter  exactly  the  same  as 
the  outside  diameter  of  the  crown,  and  these 
core-barrels  were  made  30  ft.  long  instead 
of  10  ft.,  as  usual,  so  that  there  was  practi- 
cally a  rigid  length  of  rod  of  30  ft  5  ins. 
from  the  cutting  face  of  the  crown  to  where 
the  core-barrels  joins  the  rods.  As  a  rule, 
the  core-barrel  is  only  a  shade  larger  than 
the  rods,  which,  in  the  case  of  a  Sullivan  "B" 
drill,  measure  1%  ins.  outside  diameter, 
whereas  the  outside  diameter  of  the  crown 
rneasures  from  2  ins.  to  2  1/16  ins.  before  the 
diamonds  are  set  into  it.  After  the  diamonds 
are  set  in  the  crown  the  actual  cutting  diam- 
eter measures  about  2%  ins. 

It  is  obvious  that,  once  any  pressure  is  put 
on  the  crown,  the  flexibility  of  the  rods  will 
allow  them  to  cant  up  against  the  side  of  the 
hole,  and  consequently  there  will  be  more 
pressure  on  the  crown  on  the  side  of  the  hole 
to  which  the  rods  have  canted  than  the  oppo- 
site side,  which  is  the  cause  of  the  drill  com- 
mencing to  deviate  from  the  vertical.  As  in- 
the  case  of  the  two  holes  mentioned  above,. 
where  special  core-barrels  were  made  having 
the  same  diameter  as  the  crown,  there  was 
only  sufficient  clearance  between  the  outside 
of  the  core-barrel  and  the  borehole  to  allow 
the  water  and  tailings  to  flow  past,  and  this 
had  the  desired  effect  of  keeping  the  hole  ab- 
solutely plumb  in  the  Vlakfontein  borehole 
for  a  depth  of  1,000  ft.,  after  which  the  drill 
commenced  to  deviate,  probably  owing  to  the 
bit  entering  broken  country. 

Owing  to  the  great  expense  of  sinking  these 
deep  boreholes  and  only  getting  one  section 
of  the  reef,  an  idea  of  Mr.  Welldon's  (fore- 
man driller)  was  improved  on,  whereby  an- 
other section  of  the  reef  could  be  taken  fromi 
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the  same  borehole,  in  any  required  direction, 
by  means  of  a  deflecting  wedge.  This  con- 
trivance consists  of  a  pilot  wedge,  a  guide 
wedge  and  a  main  deflecting  wedge  (Fig.  3), 
and  the  method  of  procedure  is  as  follows: 

In  the  case  of  a  Sullivan  "B"  hole  (21^  ins. 
diam.)   a  pilot  wedge  is  made  of  round  iron, 


o 


Pin  Prick 


Fig.  2 — Plan  and  Section  of  Lead  Disc  after 

Getting  Impression  from  Pilot,  and  Copy 

of   Photograph   of   Magnetic   Needle. 

2  ins.  in  diameter,  the  length  being  18  ins. 
over  all  and  the  wedge  face  being  about  6  ins. 
long.  The  end  opposite  the  wedge  face  is 
screwed  to  fit  a  piece  of  1%-in.  black  piping. 
A  three-quarter  inch  hole  is  drilled  in  the  face 
of  the  wedge  and  tapped,  and  a  nick  is  made 
with  a  chisel  on  the  top  of  the  wedge,  along 
its  longitudinal  axis.  This  nick  is  for  survey- 
ing purposes.  This  wedge  is  screwed  into 
the  piece  of  1%-in.  piping  about  3  ft.  long, 
the  piping  being  jagged  at  the  opposite  end 
to  where  the  wedge  is  screwed  into  it.  The 
borehole  is  then  filled  with  water  and  the 
pilot  wedge  and  piping  are  dropped  down  the 
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Fig.    3- 


Ul 

Blacif  iron  Pipe 

-Sketches    of    Tools    for     Deflecting 
the  Boring. 


hole,  wedge  face  upwards.  The  main  rods 
are  then  lowered  to  find  out  whether  the  pilot 
wedge  and  pipe  are  resting  on  the  bottom  of 
the  hole.  If  not.  the  wedge  has  to  be  lifted, 
bv  means  of  the  tapped  hole  referred  to  above. 
and  again  dropped  until  it  is  found  that  the 
wedge  and  pipe  are  resting  on  a  solid  bottom. 


or  at  any  rate  are  fast  and  rigid  somewhere 
near  the  bottom  of  the  hole. 

The  position  of  the  wedge  is  surveyed  with 
an  invention  of  A.  Payne-Gallwey's,  which 
consists,  for  a  "B"  hole,  of  a  brass  rod  about 
IVs  ins.  diam.  and  3  ft.  long,  screwed  at  both 
ends  (Fig.  4).  To  one  end  is  fixed  a  spiral 
spring  similar  to  that  fixed  to  the  bottom  plug 
of  the  surveying  instrument.  To  the  other 
end  of  a  brass  cup  2  ins.  in  diameter  is 
screwed,  having  a  one-fourth  inch  diameter 
brass  pin  riveted  through  across  the  diameter 
of  the  cup.  This  cup  is  filled  with  lead  which 
projects  about  1  in.  beyond  the  edge  of  the 
cup  and  which  is  turned  to  the  same  diameter 
(2  ins.).  The  end  of  the  rod  with  the  spiral 
spring  is  screwed  into  the  bottom  of 
the  instrument,  in  place  of  the  bottom  plug, 
of  the  surveying  instriunent.  To  the  other 
end  a  brass  cup  2  ins.  in  diameter  is  screwed, 
having  a  one-fourth  inch  diameter  brass  pin 
riveted  through  across  the  diameter  of  the 
cup.  This  cup  is  filled  with  lead  which  pro- 
jects about  1  in.  beyond  the  edge  of  the  cup 
and  which  is  turned  to  the  same  diameter  (2 
ins.,).  The  end  of  the  rod  with  the  spiral 
spring  is  screwed  into  the  bottom  of  the  in- 
strument, in  place  of  the  bottom  plug. 

The  survey  is  made  as  follows :  The  rel- 
ative position  of  the  pin-points  on  the  gimbals 
to  the  guide  inside  the  case  of  the  instrument 
being  show-n,  the  position  is  marked  on  the 
outside  of  the  case  and  the  line  continued 
along  the  brass  rod,  cup  and  projecting  lead. 
The  top  end  of  the  instrument  is  screwed  into 
a  brass  tube  10  ft.  long  and  that  again  screwed 
on  to  the  end  of  the  drill  rods.  The  whole 
arrangement  is  lowered  dow-n  the  hole  until 
the  lead  is  resting  on  the  top  of  the  wedge, 
which,  with  its  chisel  cut,  makes  an  impres- 
sion on  the  lead,  a  photo  of  the  magnetic 
needle  being  taken  at  the  same  time.  On  rais- 
ing the  rods  a  disc  of  lead  with  the  impres- 
sion is  sawn  off  and  the  direction  of  the 
wedge  calculated.  The  survey  here  illus- 
trated in  Fig.  2  shows  the  vedge  to  be  point- 
ing 4-5°  W.  of  S.   (mag.). 

The  guide  wedge  (Fig.  3)  is  an  exact  coun- 
terpart of  the  pilot  wedge,  and  the  butt  end 
of  this  is  screwed  into  the  butt  end  or  bottom 
of  the  main  deflecting  wedge. 

The  main  deflecting  wedge  (Fig.  3)  i.= 
made  out  of  a  solid  piece  of  2  in.  diam.  round 
steel  about  7  in.  long.  The  bottom  end  is 
drilled  and  tapped  to  receive  the  butt  end  of 
the  guide  wedge.  The  top  end  is  drilled  with 
a  1%  in.  bit  for  two  inches  deep,  thus  leav- 
ing a  ring  of  metal  %  in.  thick.  The  solid 
portion  of  the  7  ft.  length  is  then  planed, 
commencing  from  the  underside  of  the  afore- 
mentioned metal  ring  down  to  about  1  ft. 
from  the  bottom,  in  such  a  manner  that  a 
w-edge  is  formed  with  a  concave  face  with  a 
radius  of  1  in.,  and  having  a  thickness  of  % 
in.  at  the  top  and  2  in.  at  the  bottom  end.  For 
surveying  purposes  a  chisel  cut  is  made  in  the 
top  of  the  ring,  along  its  diameter,  coincident 
with  the  longitudinal  center  line  of  the  wedge, 
as  shown  in  section  a-h.  Fig.  3. 

The  direction  of  the  face  of  the  pilot  weclge 
now  being  known  from  the  survey,  the  guide 
wedge  is  screwed  into  the  main  deflecting 
wedge  in  such  a  way  that  when  the  faces  of 
the  pilot  and  guide  wedges  are  together,  the 
main  deflecting  wedge  is  facing  in  any  pre- 
determined  direction. 

The  end  of  a  "C"  rod  (1%  ins.  diam.)  is 
now  placed  into  the  metal  ring  at  the  top  of 
the  main  deflecting  wedge  and  riveted  thereto 
with  two  %  in.  copper  rivets.  To  the  other 
end  of  the  "C"  rod  is  attached  a  10  ft.  length 
of  "B"  rod  (1%  in.  diam.),  on  the  top  end  of 
which  is  screwed  a  ball-bearing  swivel,  and 
the  main  drill  rods  are  connected  to  the  top 
of  the  swivel.  The  whole  contrivance  is  then 
lowered  down  the  hole,  and,  as  soon  as  the 
point  of  the  guide  wedge  touches  the  face  of 
the  pilot  wedge,  the  swivel  allows  the  guide 
wedge,  and  with  it  the  deflecting  wedge,  to 
revolve  until  the  faces  of  the  guide  and  pilot 
wedges  are  coincident,  the  top  one  sliding  on 
the  bottom  one  until  they  jamb.  If  the  weight 
of  the  rods  is  not  sufficient  to  shear  the  rivets, 
hydraulic  pressure  is  put  on  the  piston  of  the 
drilling  machine  and  the  copper  rivets  sheared 


off,  leaving  the  main  deflecting  wedge  in  po- 
sition at  the  bottom  of  the  hole. 

The  main  rods,  together  with  the  "C"  rod 
was  riveted  to  the  top  of  the  main  deflecting 
wedge,  are  now  withdrawn  from  the  hole, 
and  the  direction  of  the  main  deflecting  wedge 
is  surveyed  to  ascertain  if  it  is  in  the  required 
position. 

If  the  position  of  the  main  deflecting  wedge 
is  correct,  "C"  rods  with  a  "C"  bit  are  now- 
attached  to  the  main  rods  and  these  are  low- 
ered down  the  hole,  entering  the  ring  at  the 
top  of  the  main  deflecting  wedge  which  acts 
as  a  guide.  Drilling  is  commenced  with  the 
"C"  bit  and  continued  along  the  face  of  the 
main  deflecting  wedge,  which  throws  the  bit 
over  into  solid  country. 

Up  to  the  beginning  of  1910,  this  "C"  hole 
would  have  had  to  be  continued  down  to  the 
desired  depth,  the  main  deflecting  wedge  be- 
ing left  in  position  in  the  hole  until  drilling 
was  completed  so  that  the  top  ring  of  it 
would  always  act  as  a  guide  for  the  "C"  rods 
to  enter  the  new  hole,  and  consequently  no 
further  deflection  could  be  made  from  the  "C" 
hole,  as  it  would  have  meant  _again  decreas- 
ing the  size  of  the  hole. 

The  Lace  Proprietary  Mines,  Vlakfontein, 
borehole  was  commenced  in  November,  1908, 
and  was  finished  in  November,  1909.  In 
April,  1910,  it  was  decided  to  try  and  obtain 
another  cut  of  the  reef,  commencing  the  de- 
flection about  800  ft.  above  the  bottom  of  the 
hole,  and  this  work  was  carried  out  success- 
fully as  follows : 


Fig.    4 — Sketch     of     Tool     with     Lead     Disc 

for  Locating  the  Position  of 

the   Pilot  Wedge. 

As  the  hole  had  been  standing  for  five 
months  a  considerable  amount  of  sediment 
had  settled  in  the  bottom  and  this  had  to  be 
cleared  out  first  of  all,  which  was  done  by 
drilling  with  a  blank  crown  attached  to  tlie 
rods  to  loosen  the  sediment,  the  pump  forc- 
ing it  with  the  water  to  tlie  surface. 
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Tlien  150  ft.  of  old  drill  rods  were  dropped 
dow n  the  hole.  The  main  .rods  were  next 
lowered  with  the  machine  and  it  was  found 
that  the  bottom  of  the  old  rods  had  stuck 
in  the  hole  10  ft.  from  the  bottom.  The 
main  rods  were  then  raised  and  42b  ft.  of 
old  rods  were  screwed  together,  on  top  of 
which  200  ft.  of  1%  in.  in  diam.  black  piping 
were  screwed  and  the  whole  length  of  U"2.5  ft. 
dropped  down  the  hole.  The  reason  for 
screwing  this  piping  on  the  top  of  the  old 
rods  instead  of  using  the  whole  775  ft.  of  old 
rods  was  because  the  old  drill  rods  were  mag- 
netic to  a  certain  extent  and  would  affect  the 
needle  of  the  survey  instrument  used,  where- 
as it  was  found  that  the  ordinary  black  water 
piping  had  no  appreciable  magnetism  at  all. 
To  the  top  length  of  the  1%  in.  oipe  a  pilot 
wedge  was  attached.  The  position  of  this 
wedge  was  surveyed  and  the  main  deflecting 
wedge  and  guide  wedge  set  so  that  the  de- 
flecting cut  would  be  immediately  opposite  the 
direction  in  which  the  bore-hole  was  dipping. 
Drilling  was  then  restarted  with  a  "C"  bit 
and  rods  (1%  ins.  diam.),  the  deflection  from 
the  old  hole  commencing  at  a  depth  of  5,872 
ft.  and  was  continjed  down  to  a  depth  of 
6,160  ft.,  where  the  footwall  of  the  reef  was 
again  intersected. 

From  the  above  it  will  be  seen  what  an 
enormous  advantage  is  gained  by  means  of 
this  ingenious  contrivance  of  a  deflecting 
wedge,  as  in  this  case  a  second  complete  sec- 
tion of  the  reef  was  obtained  at  a  distance 
of  60  ft.  horizontally  from  the  nomt  where 
the  reef  was  intersected  in  the  original  bore- 
hole, for  the  cost  of  drilling  only  278  ft.,  as 
against  6,160  ft.,  had  a  second  hole  been  sunk 
from   the   surface. 

The  necessity  of  reducing  the  diameter  for 
the  deflected  portion  of  the  hole  has  now  been 
overcome  by  an  ingenious  invention  of  Mr. 
Gallagher.  By  this  invention,  a  succession  of 
deflections  can  be  taken  from  a  borehole  and 
each  deflected  portion  kept  the  same  diameter 
as  the  original  hole.  This  was  successfully 
carried  out  under  my  immediate  supervision, 
where  four  successful  deflections  were  made 
down  to  a  depth  of  1,500  ft.,  owing  to  the 
liole  either  deviating  from  the  vertical  or  tak- 
ing a  wrong  direction.  This  was  worked  as 
follows :  When  the  deflecting  wedge  has  been 
set,  the  "C"  hole  is  only  drilled  to  a  depth  of 
about  12  ft.  below  the  top  of  the  deflecting 
wedge,  after  which  the  rods  are  withdrawn 
and  the  taper  tap  is  then  lowered  and  screwed 
into  the  guide  ring  at  the  top  of  the  mam 
deflecting  wedge,  which  is  pulled  out  of  the 
hole  by  this  means;  after  which,  the  pilot 
wedge,  together  with  the  bottom  pipe  con- 
nected to  it,  is  also  raised. 

A  piece  of  round  iron  about  1  in.  in  diam.. 
and  in  this  case  about  13  ft.  long,  the  bottom 
end  of  which  has  been  bent  about  %  m.  out 
of  the  straight,  is  fastened  on  to  the  end  of 
the  main  rods  with  two  copper  rivets,  and 
lowered  down  the  hole  until  the  bottom  end 
of  the  round  iron  is  level  with  the  top  of 
the  new  hole  which  has  been  drilled  by  .the 
"C"  bit.  The  rods  are  then  lowered  very 
gently  and  twisted  round  at  the  same  time 
so  as' to  humor  the  bent  end  of  the  round  irnn 
into  the  new  hole.  Once  the  operator  thmks 
this  has  been  done,  the  rods  are  further  low- 
ered until  the  bottom  end  of  the  round  iron 
rests  on  the  bottom  of  the  new  hole.  When 
this  has  been  effected,  the  copper  rivets  arc- 
sheared  off  in  the  same  way  as  explainefl 
above,  and  the  main  rods  withdrawn,  leaving 
the  iron  rod  at  the  bottom  of  the  new  hole. 

A  fairly  liquid  mixture  of  Portland  cement 
js  now  made  and  put  into  a  piece  of  piping 
of  a  length  sufficient  to  carry  the  required 
amount  o'^f  cement  to  fill  up  both  the  old  and 
the  new  holes  to  about  1  ft.  above  the  top  of 
the  iron  rod.  The  bottom  end  of  the  pipc 
is  burred  on  the  inside  so  as  to  hold  a  blank 
flange  made  of  thin  insertion,  the  same  di- 
ameter as  the  inside  of  the  pipe.  The  pipe 
is  then  filled  with  a  liquid  cement  and  a 
Mmilar  insertion  flange  fixed  on  the  top.  but 
having  a  flap  valve  cut  into  it.  The  pipe  is 
then  fastened  on  to  the  end  of  the  main  rods 
and  lowered  down  the  hole  until  the  bottom 
of  it  is  about  1  ft.  from  the  top  of  the  iron 


rod.  Water  is  then  pumped  down  the  center 
of  the  drill  rods,  the  pressure  opening  the  in- 
sertion flap  valve  downwards  and  forcing 
the  cement,  together  with  the  bottom  inser- 
tion flange,  out  of  the  pipe,  and  thus  filling 
both  old  and  new  holes  with  cement  up  to  the 
requisite  height. 

This  cement  is  allowed  to  harden  for  two  or 
three  davs,  after  which,  drilling  with  a  "B" 
bit  (the' same  size  with  which  the  original 
hole  is  drilled)  is  commenced,  and  the  cement 
is  drilled  away  until  the  top  of  the  iron  rod 
enters  the  hole  in  the  bit  and  acts  as  a  guide, 
pulling  the  bit  and  rods  over  from  the  old 
hole  into  the  new.  Drilling  is  continued  to 
some  depth  below  the  bottom  of  the  iron 
rod ;  when  once  the  core  breaks,  the  iron  rod, 
together  with  the  core,  which  has  broken  off 
underneath  it,  is  drawn  out  of  the  hole  in 
the  core-barrel  in  the  usual  manner. 

A  great  amount  of  difficulty  was  experienced 
in  drilling  the  Witpoort  borehole,  owing  to 
the  broken  nature  of  the  strata  encountered 
almost  immediately  underlying  the  coal  meas- 
ures. Four  boreholes  were  sunk,  the  last  one 
only  being  successful  in  reaching  the  reef. 

No.  1  hole  reached  a  depth  of  1,700  ft.  where 
the  dip  was  found  to  be  35°,  and  the  direction 
32°  E.  of  N.  This  hole  was  then  abandoned, 
as  there  was  too  much  danger  of  it  never 
reaching  the  required  depth. 

No.  2  hole  was  commenced  a  few  feet  away 
from  No.  1,  but  at  a  depth  of  765  ft.  the  dip 
was  10°  and  the  direction  33°  E.  of  N.  This 
was  also  abandoned. 

No.  3  hole  was  then  started  close  to  the 
first  two,  and  although  it  was  set  slightly  from 
the  vertical,  pointing  in  a  SW.  direction,  on 
surveying  at  850  ft.  the  dip  was  15°  and  the 
direction  42°  E.  of  N. 

All  the  above  three  holes  were  started  with 
"P"  rods  and,  although  the  deflecting  wedge 
was  known  at  the  time  they  were  sunk,  it 
would  have  been  impracticable  to  deflect  any 
one  of  them  and  reduce  the  size  of  the  core, 
because  only  two  deflections,  from  size  "P" 
to  "B"  and  from  "B"  to  "C"  could  have  been 
made,  and,  after  the  second  deflection,  the 
hole  would  have  had  to  be  continued  to  the 
bottom  with  "C"  rods,  which  of  course  are 
much  too  light  for  that  depth  of  hole. 

Consequently,  arrangements  were  made  to 
sink  a  hole,  under  severe  penalties,  and  he  not 
onlv  guaranteed  to  drill  through  the  reef 
horizon,  but  also  to  finish  the  hole  with  "B" 
rods,  owing  to  his  invention  whereby  he 
could  deflect  as  many  times  as  might  be  neces- 
sary without  reducing  the  size  of  the  hole. 

As  he  found  from  experience  that  "P"  rods 
deviated  quite  as  much  as  "B"  rods,  he  used 
the  latter  for  this  hole. 

Every  precaution  was  taken  to  keep  the  hole 
plumb,  a  special  core-barrel,  30  ft.  long,  and 
having  the  same  diameter  as  the  crown  being 
used.  The  hole  went  down  vertical  for  200  ft., 
when,  owing  to  the  broken  nature  of  the 
ground,  it  commenced  to  deviate,  and^  at  525 
ft.  was  dipping  at  8°,  and  pointing  65°  E.  of 
N.  The  dip  was  not  excessive,  but  the  direc- 
tion was  entirely  wrong,  as  the  hole  was  al- 
most following  the  same  direction  as  the  dip 
of  the  reef.  The  first  deflection  was  put  in  at 
this  depth,  with  the  result  that  at  5-50  ft.  the 
survey  showed  Uie  dip  to  be  4°  and  the  di- 
rection 20°  E.  of  N.  The  dip  gradually  in- 
creased, and  the  direction  continued  to  corrie 
round  to  the  eastward  till  at  730  ft.  the  dip 
was  14°  and  the  direction  40°  E.  of  N. 
.Another  deflection  was  put  in  at  079  ft.,  and 
on  surveying  at  708  ft.  it  was  found  that  the 
dip  had  'been  brought  back  to  10%°,  and  at 
760  ft.  it  was  12°  and  the  direction  10°  W. 
of    N. 

This  was  a  very  satisfactory  deflection,  as 
it  not  only  reduced  the  dip  by  2°  but  it  also 
brought  the  rods  round  50°  in  the  right  direc- 
tion. On  surveying  at  1,100  ft.,  the  dip  was 
found  to  be  23V2°  and  the  direction  41°  E.  of 
N.  Another  deflection  was  therefore  put  in 
at  1,100  ft.  The  survey  at  1,200  ft.  showed  the 
dip  to  be  17°  and  the  direction  .57°  E.  of  N. 
.•\t  1.500  ft.  the  dip  had  increased  to  24%°. 
.Another  deflection  was  put  in  at  that  depth, 
and  at  1.550  ft.  the  dip  was  brought  back  to 
22y2°  and  the  direction  to  31°  E.  of  N. 


As  at  this  depth  the  drill  was  in  solid 
quartzite.  I  considered  it  safe  to  continue 
without  making  any  more  deflections,  know- 
ing that  if  the  dip  got  excessive  I  could  al- 
ways decrease  it  at  least  2°  by  each  subsequent 
deflection.  The  dip  continued  to  increase  with 
fair  rapidity  to  a  depth  of  1,970  ft.,  where  it 
was  37°  and  the  direction  40°  E.  of  N.  From 
that  point  to  -3,000  ft.  the  dip  only  increased 
r,  but  the  direction  gradually  came  round  to 
62°  E  of  N.,  after  which  it  turned  back  to 
46°  E.  of  N.  at  3,500  ft.,  and  kept  that  direc- 
tion, onlv  varving  slightly,  to  the  bottom  o^f 
the  hole.'the  dip  having  increased  another  13  , 
until  it  was  51°  at  5,200  ft.,  the  last  point  sur- 
veved.  .  . 

it  will  be  of  interest  to  mention,  as  illus- 
trating the  enormous  pressures  met  with,  that 
at  a  depth  of  5,000  ft.,  the  bottom  of  the  hole, 
the  surveying  instrument  was  actually  col- 
lapsed. The  vertical  depth  was  4,462  ft.  cor- 
responding to  a  pressure  of  1,934  lbs. 

Methods  of   Excavating  Sub  Aqueous 

Hard  Rock  in  the  Trollhattan 

Canal,  Sweden. 

The  Trollhatie  Canal,  which  connects  the 
"Vanern,"  the  largest  lake  in  Sweden,  with 
the  sea,  is  now  being  reconstructed  and  ex- 
tended. By  the  direction  of  the  Royal 
Waterfall  Board,  whicli  has  control  of  the 
work,  extensive  investigations  were  begun  in 
1909  in  order  to  ascertain  what  would  be  the 
most  suitable  methods  for  carrying  out  of 
the  work  under  such  peculiar  conditions  as 
those  existing.  The  undertaking  consisted  of 
the  removal  of  50,000  cu.  m.  of  sub-aqueous 
rock,  a  great  part  of  which  lay  in  places 
where  the  velocity  of  the  current  is  very 
great,  and  where,  on  account  of  the  con- 
fined limits  it  is  very  difficult  to  work  while 
there  is  traffic  in  the  canal.  The  greater  part 
of  the  rock  consists  of  granite  or  gneiss,  and 
is  extremely  hard.  Here  and  there,  how- 
ever, there  are  places  with  rock  of  another 
character,  sometimes  looser,  shaly  beds,  or 
again,  hard  quartz  rock,  imbedded  between 
the  different  layers  of  gneiss,  a  condition  of 
things  that  considerably  increases  the  dif- 
ficulty of  the  work.  In  addition  to  this,  the 
beds  are  not  horizontal,  but  have  a  dip  of 
about  45°,  while  the  surface  of  the  rock,  too, 
is  of  a  very  rough  and  uneven  character. 

The  experiments  with  various  machines 
showed  the  piston  drills  operated  by  steam 
to  be  most  suitable  for  work  in  the  hard  rock 
with  strata  inclined  at  such  a  slope  and  after 
these  were  adopted  further  experiment  was 
made  to  determine  the  capacity  of  the  ma- 
chines. 

A  description  of  this  experimental  work  is 
contained  in  a  paper  written  by  Mr.  N.  K. 
Sundblad,  Engineer,  Chief  Assistant  of  the 
Works  of  the  Trollhattan  Canal,  which  was 
presented  at  the  Twelfth  International  Con- 
gress of  Navigation  at  Philadelphia.  .'\n  ab- 
stract  of  the  descriptions   follows: 

In-  order  to  discover  if  it  was  possible  to 
remove  the  underwater  rock  by  means  of  a 
so-called  "rock-cutter,"  experiments  were 
made  with  such  apparatus.  The  rock-cutter, 
which  was  mounted  on  an  iron-barge,  so 
that  it  could  get  a  free  drop  of  4  m,  was  9 
m  long,  with  a  transverse  section  of  352  mm 
square,  and  weighed  about  10  tons.  The 
lower  point  consisted  of  a  flat  edge  about 
2  m  long  of  very  hard  steel  which  was  weld- 
ed in  the  botto'm  end  of  the  cutter.  For 
maneuvering  the  cutter  the  bar,ge  was  fully 
equipped  with  all  the  necessary  machinery, 
which     was     driven     direct     by     steam-power. 

On  horiznntally-lying  schistose  rock, 
which  was  comparatively  loose  in  character, 
the  rock-cutter  could  be  used  to  fairly  great 
advantage,  and  here  it  could  break  away  the 
rock  in  layers  of  from  8  to  11  ins.  in 
thickness.  As  soon  as  a  bed  was  cut 
away,  the  debris  was  dredged  up,  coni- 
parativelv  easy  process,  the  average  size 
of  the  fragments  being  about  that  of  mixed, 
large  road-metal.  On  an  average,  the  ma- 
chine cut  away  about  2  cu.  m.  per  hour,  so 
that  it  could  be  profitably  employed  for  rocks 
of    the    loose,    soft   character    mentioned,    but 
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these    occur      in      comparatively     few     places 
where   the   work   is   to   be    done. 

On  the  other  hand,  it  proved  that  the  cut- 
ter was  not  at  all  able  to  break  away  the 
hard  granite,  but  that  il  rebounded  from  the 
stone   without   any   appreciable   effect   on   it. 

Another  circumstance  that  considerably 
impeded  the  efficiency  of  the  rock-cutter  was, 
that  the  rock  in  most  places  had  a  very  con- 
siderable slope.  The  consequence  of  this  was, 
that  when  the  cutter  struck  the  rock,  it 
slipped  along  the  surface  of  the  stone  and 
occasioned  such  violent  blows  against  the 
hull  of  the  vessel,  that  the  barge  actually 
threatened  to  go  to  pieces,  in  spite  of  the 
fact  that  powerful  springs  had  been  arranged 
for  the  purpose  of  diminishing  the  force  of 
the  blows  against  the  vessel  itself.  The 
efficiency  of  the  stroke  of  the  cutter  against 
the  rock  was  considerably  diminished,  too,  in 
consequence  of  the  slope,  and,  by  experiment, 
the  greatest  dip  which  permitted  of  an  ef- 
fective use  of  the  cutter  was  determined  as 
being  1 :5.  It  is  true  that,  by  procuring  a 
very  powerful  rock-cutter-ship,  fitted  out 
with  a  cutter  of  about  20  tons'  weight  and 
mounted  for  a  fall-height  of  about  10  m,  it 
might  be  possible  to  break  even  the  hard 
rocks  occuring  here,  but,  in  consequence  of 
the  slope  of  the  rock,  so  unfavorable  to  rock- 
cutting  work,  it  was  resolved  to  abandon  this 
method. 

Attempts  had  also  been  made  to  blast  away 
rock  lying  deep  beneath  the  surface,  by 
means  of  e.xploding  dynamite  charges  placed 
loosely  upon  the  stone,  but  this  plan  proved 
absolutely  useless  with  the  kind  of  rock  in 
question. 

Nothing  was  left  to  be  done,  then,  but  to 
return  to  the  method  of  drilling  holes  in  the 
rock  and  placing  blasting-charges  in  them, 
but,  in  order  to  diminish  both  labor  and  ex- 
pense, it  was  determined  to  employ  machine- 
power  to  the  greatest  extent  possible,  and 
this  the  more  that  it  had  been  shown  that 
machine-drilling  could  be  used  with  advantage 
for   similar   rock   in   dry  borings. 

The  Drilling-Machines. — In  the  choice  of 
machines  for  this  work  it  was  necessary 
to  see  not  only  that  the  drilling-machines 
were  made  of  the  working-capacity  neces- 
sary for  use  with  these  underwater  rocks, 
but  also  that  they  were  not  given  too  great 
dimensions,  so  as  to  avoid  making  the  ma- 
chinery as  a  whole,  nearly  unmanageable  in 
this  waterway.  Drilling-machines  of  a  great 
variety  of  types  were  therefore  carefully  in- 
vestigated, this  being  especially  the  case  with 
the  principal  types  of  piston-dril!  machines, 
hammer-drilling  machines,  rotating  deep- 
well  drilling  machines,  and  electric-driven 
machines.  In  spite  of  their  successful  de- 
velopment, the  latter  type,  however,  had  not 
reached  such  a  degree  of  perfection  that  they 
could  be  considered  as  fully  reliable,  and  so 
they  had  to  be  left  out  of  the  reckoning.  The 
deep-well  drilling  machines,  which  are  usually 
employed  for  deep  drilling,  are  so  delicate, 
and  so  sensitive  to  shakings  and  the  like,  that 
they  are  unsuitable  for  underwater  work.  A 
characteristic  of  the  piston-drill  machines  is 
their  construction,  of  course,  a  piston,  to 
which  the  drill  is  fastened,  being  driven  back- 
wards and  forwards  in  a  cylinder  b^  means 
of  compressed  gas,  whereby  the  drill  con- 
sequently takes  part  in  the  reciprocating 
movements  of  the  piston.  In  the  case  of  the 
hammer-boring  machine,  again,  the  piston  is 
transformed  into  a  hammer  that  strikes  direct 
on  the  drill,  which  is  fastened  to  the  lower 
part  of  the  drilling-machine  and  which  rests 
the  whole  time  on  the  bottom  of  the  drill- 
hole. It  is  true  that  the  machines  last-men- 
tioned are.  as  a  rule,  preferable  on  account  of 
their  small  weight  and  better  efficiency,  but 
as  it  was  impossible  to  obtain  such  machine^ 
of  sufficient  power,  it  was  resolved  to  employ 
piston-drill  machines.  These  were  obtained : 
type  "Eclipse  H  A  1."  from  the  Ingersoll- 
Sergeant  Drill  Co.  These  specially  powerful 
machines  are,  in  spite  of  their  weight,  when 
mounted  on  tripods,  comparativelv  easv  to 
handle.  The  cylinder  has  a  diameter  of  12.5 
mm  (4%  ins.),  and  the  length  of  stroke  is 
about  200  mm    (7Vo   in).     They  are  provided 


with  automatic  feed,  so  that,  without  any 
hand-power,  the  drill  can  be  simultaneously 
rotated  and  fed  downwards,  when  the  hole  in 
the  rock  becomes  deeper.  The  motive-power 
for  these  machines  can  be  either  compressed 
air  or  steam.  In  the  case  of  steam-power 
being  used,  the  auxiliary  machinery  is  of  a 
considerably  simpler  character,  as,  for  the 
source  of  power,  there  is  required  merely  a 
boiler  with  sufficient  steam-developing  ca- 
pacity, and,  in  consequence,  it  was  resolved  to 
adopt  boring-machines  with  direct  steam- 
power.  It  is  true  th;it,  in  places  where,  for 
example,  cheap  electric  power  can  be  had.  it 
is  more  economical  to  use  air-driven  ma- 
chines, but  the  transmission  of  power  is 
rendered  difficult  in  a  most  essential  degree 
for  this  last-named  type,  which,  of  course, 
would  have  to  be  stationed  here  and  there  in 
greatly  frequented  waterways ;  this  fact,  too, 
contributed  to  the  preference  being  given  to 
steam-power.  ♦ 

Drilling-platform. — In  order  to  have  the 
machinery  as  manageable  as  possible,  it  was 
tlivided  between  two  vessels,  viz..  a  drilling- 
platform,  on  which  the  drilling-machines  are 
placed,  and  a  barge  containing  a  boiler  and 
the  remainder  of  the  auxiliary  machinery. 
The  drilling-platform,  wdiich  is  40  ft,  long 
and  16  ft.  wide,  is  so  arranged  that,  by  means 
of  pulley-blocks  it  can  be  lifted  up  onto  4 
powerful  timber-poles  12x12  in.,  resting  on 
the  river-bottom,  whereby  a  fixed  level  foun- 
dation is  obtained,  from  W'hich  the  work  of 
drilling  can  be  performed.  In  this  manner, 
the  work  is  made  independent  of  currents, 
and  of  waves  caused  by  passing  vessels,  both 
of  which  are  very  detrimental  to  drilling  with 
such  machines  as  those  in  question.  The  plat- 
form itself  is  constructed  of  si.x  longitudinal 
wooden  beams  ]0.xl2  in.,  which,  on  the  under 
side,  are  provided  w-ith  an  iron  staging  of 
1%  in.  round-iron  for  every  beam,  in  order 
to  give  the  platform  the  sustaining  power 
and  strength  rendered  necessary  by  the  great 
weight  and  the  shaking  of  t'-e  drilling  ma- 
chines. These  beams  are  joined  together  in 
the  middle  by  a  transverse  beam  8x8  in.,  and 
across  them  there  is  laid  a  deck  of  2-in. 
planks,  in  which  are  left  two  18-in.  wide 
openings  in  the  longitudinal  direction  of  the 
platform,  through  which  the  drilling  down 
into  the  rock  is  carried  out.  In  order  to  give 
the  platform  sufficient  buoyancy  when  being 
moved,  there  are  placed  beneath  it  -3  timber 
pontoons  about  40  ft.  in  length  and  3  ft.  in 
breadth  and  depth,  although  empty  oil-barrels 
can  also  be  used  for  the  purpose.  When 
drilling-machines  and  the  like  are  to  be 
moved,  there  is  arranged  across  the  plat- 
form, and  at  a  height  of  about  4.5  m  aloove 
it,  a  simple  traverse  provided  with  blocks  so 
that  all  the  adjustments  of  the  machine  can 
be  executed  rapidly  and  with  the  least  pos- 
sible number  of  men.  In  addition  to  this,  the 
platform  is  provided  with  the  necessary 
equipment  of  winches,  anchors,  etc..  so  as  to 
permit  of  its  being  quickly  moved  from  one 
place  to  another. 

Steatn-boilcr  barge. — On  a  wooden  barge, 
which  is  entirely  independent  of  the  drillin.g- 
platform,  there  is  mounted  freely  an  eccentric 
steam-boiler  of  30  sq.  m  heating  surface  and 
a  working-pressure  of  9  kilograinmes  per 
cur.  The  boiler,  which  has  a  vaporizing  ca- 
pacity of  COO  kg  per  hour,  has  proved  to  be 
very  well  adapted  for  the  driving  of  3  drill- 
ing-machines. It  is  provided  with  all  neces- 
sary accessories,  injectors,  steam-pump  and 
the  like. 

For  the  purpose  of  sharpening  the  drill 
there  is  arranged  on  board  the  barge  a  smithy, 
with  a  blast  from  a  steam-turbine  fan.  in  ad- 
dition to  which  there  is  the  necessary  space 
for  coal  and  other  material,  a  drying-room 
for  the  divers,  and  berths  for  the  men. 

In  a  3-in.  pipe,  steam  is  led  from  the  boiler 
to  the  fore  of  the  barge,  where  there  are 
hose-couplings  to  the  3  machines.  .\\  first, 
use  was  made  of  rubber-hoses,  but  although 
these  were  of  a  very  good  qualitv.  it  was 
soon  seen  that  they  were  not  durable  enough 
for  steam-pressure,  and  they  did  not  last 
more  than  about  nine  months.  Flexible  metal- 
tubing  was   then   procured,  and   this  seems  to 


satisfy  the  demands  made  on  such  tubing 
very  well,  being,  however,  very  expensive,  il 
was  thought  advisable  to  procure  it  in  shorter 
lengths,  and  so,  on  the  platform,  ordinary 
metal-piping  has  been  employed  for  sucK 
parts   where   flexibility  is   not   needed. 

The  Drill-steel. — The  drill-steel  used  in 
these  machines  is  hexagonal,  and  has  a  di- 
ameter of  V/z  in.  for  lengths  under  2  m,  and 
1.44  for  ereater  lengths.  The  bit  has  a  cross- 
shaped  edge,  and,  for  the  first  drill  has  a  di- 
ameter of  3%  in.,  after  which  it  diminishes 
Vo  in.  for  every  shorter  drill  down  to  2%  in. 
for  the  one  about  lOVi  ft.  long.  The  drills 
vary  by  a  length  of  about  2%  ft.,  which  is  the 
depth  to  which  the  boring  can  be  carried  out 
by  the  machine  without  changing  in  the  Jrill. 

As  it  has  proved  that,  in  rock  of  a  softer 
character,  2  drilling-machine  lengths  can 
be  bored  without  taking  oft'  too  much  of  the 
edge  of  the  drill,  the  device  has  Ijeen  em- 
ployed of  putting  an  extension-bar  betw-een 
the  drilling-machine  and  the  connection-piece 
in  which  the  drill  is  fixed,  so  that  2,  and,  if 
so  wished,  several  drilling-machine  lengths, 
cari  be  executed  with  one  and  the  same  drill, 
quite  conveniently  and  without  any  great 
expenditure  of  time.  These  extension-bars 
are  made  of  octagonal  steel  of  1.54  in.  di- 
ameter. The  steel,  both  of  the  drills  and  of 
the  extension-bar  is  metal  with  a  carbon 
percentage  of  0.80  and  has  proved  in  the 
highest   degree   suitable   for   its   purpose. 

In  the  case  of  drilling  in  rock  the  surface 
of  which  is  covered  with  a  comparatively 
thin  layer  of  clay  or  gravel,  a  so-called  sub- 
marine tube  is  employed,  consisting  of  a  tube 
of  sheet-iron  about  12  ins.  in  diameter,  but 
narrowing  towards  its  lower  end,  so  that  it 
can  there  be  screwed  onto  a  4-in.  iron  pipe. 
This  tube,  which,  in  order  that  it  may  be 
possible  to  use  it  at  different  depths,  con- 
sists of  several  parts  that  can  easilv  be  taken 
to  pieces,  is  pressed  down  onto  the  rock 
through  the  clay,  after  which  the  drilling 
takes  place  within  it.  The  dust  and  any  mud 
which  may  enter,  can  be  washed  out  through 
a  side-opening  situated  at  the  upper  end  of 
the  smaller  tube. 

Working  methods. — If  the  sunken-rock, 
which  is  to  be  blasted  away,  is  covered  with 
a  thick  layer  of  earth  or  the  like,  this  must 
first  be  dredged  away  before  the  work  of 
blasting  can  begin.  This  dredging  operation 
is  often  one  of  great  difficulty,  as  the  surface 
of  the  rock  is  very  uneven,  and  the  holes,  as 
a  rule,  are  filled  up  wdth  a  tightly-packed 
mixture  of  coarse  gravel,  clay  and  stone,  it 
should,  however,  be  performed  as  completely 
as  possible,  as  the  future  work  of  blastin.g 
will  thereby  be  facilitated  to  a  considerable 
degree. 

.A.fter  the  dredging  has  been  carried  out, 
soundings  are  taken  very  carefullv  over  the 
whole  surface  of  the  rock,  as  a  rule,  at  a  dis- 
tance of  4  ft.  between  each  point,  or  closer 
in  the  case  of  the  bottom  being  verj-  uneven, 
after  which  a  plan  is  made  of  the  level-curves 
of  the  entire  underwater  rock.  By  means  of 
this  level-chart  and  of  rocks  visible  in  the 
vicinity,  or  by  the  heln  'of  other  blastin,g- 
operations  in  the  neighborhood,  endeavors 
are  made  to  determine  the  character  of  the 
rock  and  the  general  dip  of  the  strata,  for,  if 
possible,  the  blasting-work  should  be  so  ar- 
ranged that  it  acts  in  the  same  direction  as 
this  dip,  reckoned  from  below  upwards,  this 
making  the  blasting  much  more  effective,  as 
it  is  considerably  easier  to  break  awaj'  the 
different  beds  of  rock  from  this  direcUon. 
From  this  starting-point  a  plan  is  made  for 
the  blasting  operations  at  each  special  place, 
after  which  the  work  is  begun,  and  the  drill- 
ing-platform is  stationed  at  'he  point  where 
the  rock  is  lowest  and  is  most  suitable  for 
the  carrying-on  of  the  work  in  accordance 
with   the   above-mentioned   plan. 

Position  of  the  drilling-holes. — Formerly  it 
was  the  opinion  that  the  most  effectfve  blast- 
ing would  be  obtained  if  many  charges  were 
placed  on  a  surface  and  all  these  were  dis- 
charged simultaneously,  but  this  is  not  the 
case,  of  course,  as  the  blasting-forces  from 
the  different  holes  counteract,  and,  in  part, 
neutralize  each   other,   so  that  high  points  of 
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rock  remain  standing  between  tlie  holes.  If 
this  method  be  employed,  however,  then  it  is 
necessary,  in  order  to  be  certain  that  all  the 
rock  has  really  been  blown  away  down  to  the 
future  canal-bottom,  to  make  the  holes  of  a 
considerable  depth,  and  the  amount  of  dyna- 
mite  used    must   be   considerably   increased. 

The  least  drilling-depth  and  amount  of 
charge  is,  of  course,  required  for  the  blasting 
with  single  lioks  so  placed  that  the  rnck  has 
a  fret  surface  in  at  least  two  directions,  but. 
as  in  the  case  of  underwater-blastings  it 
would  take  altogether  too  long  to  move  the 
drilling  apparatus,  and  the  like,  if  only  one 
hole  was  discharged  at  a  time,  the  most  eco- 
nomical way  of  placing  the  charges  in  this 
case  is  to  put  all  the  charges  in  a  row  along 
a  free  rock-wall.  Then,  on  the  discharge  of 
the  dynamite,  the  whole  of  that  rock-wall  is 
blasted  loose  and,  as  a  rule,  is  thrown  some- 
what forward,  so  that  the  blasting  of  the  re- 
maining rock-wall  can  be  carried  out  im- 
mediately afterwards,  without  it  being  neces- 
■sary  to  previously  remove  the  debris  lying  in 
front  which  has  been  created  by  the  former 
■explosion. 

The  distances,  both  between  the  holes,  and 
Jrom  the  holes  to  the  outer  edge  of  the  rock- 
wall,  and  also  the  depth  of  the  holes  under 
the  future  canal-bottom  depend  on  the  char- 
acter of  the  rock,  the  diameter  of  the  holes 
and  the  explosive  employed.  In  the  work  in 
question,  the  most  suitable  distance  between 
the  holes  in  granite  and  gneiss  has  proved  to 
be  1.8  to  2.0  m.  for  a  drilling-depth  up  to  2 
to  3  m.  but  this  distance  can  lie  increased 
somewhat  with  a  greater  drilling-depth, 
while  it  ought  to  be  diminished  a  little  in  the 
case  of  very  low  rock.  In  places  with  very 
hard,  quartzitic  rock  which  demands  a 
greater  quantity  of  dynamite  than  other 
kinds,  the  distance  in  question  cannot  be 
made  greater  than   1..")  m. 

In  such  rock  the  wear  and  tear  of  the  drill 
is  so  great,  that  the  diameter  of  the  bit  must 
be  diminished  by  10  mm  for  every  drill, 
thereby  making  the  form  of  the  hole  more 
conical  than  is  usually  the  case. 

The  rock  remaining  at  the  bottom  will,  of 
course,  be  deepest  close  to  the  drill-hole  and 
somewhat  higher  between  the  different  holes, 
although  this  height  is  considerably  less  when 
this  method  of  blasting  with  free  wall  is 
used,  than  in  the  case  of  surface  blasting.  In 
order  to  facilitate  the  removal  of  the  debris. 
the  rock  ought  to  be  blasted  loose  to  a  depth 
of  at  least  1  ft.  beneath^  the  future  canal- 
bottom,  for  which  reason  it  has  proved  neces- 
sary, in  general,  to  carry  the  drill-holes  1  m 
deep  beneath  the  canal-bottom  when  the  dis- 
tance between  the  holes  is  more  than  ")  ft. 
and  2%  ft.  in  the  case  of  smaller  distances 
than  the  one  named. 

Before  the  drilling  is  beaun.  the  rock  is  ex- 
amined, if  possible,  by  a  diver,  whose  duty  it 
is  to  see  that  the  holes  have  been  placed  in 
the  most  suitable  spots.  The  drilling  on 
rock-surfaces  with  a  very  sharp  slope  must 
be  carried  out  through  a  submarine  tube. 
which  is  firmly  fastened  by  means  of  wire- 
ropes  to  the  platform  until  the  drill  has  come 
so  far  into  the  rock  that  it  can  be  guided  by 
the  drill-hole  itself.  The  depth  below  the 
surface  of  the  water  to  which  the  drilling 
is  carried  out.  varies  between  Ki  and  23  ft., 
depending  on  the  height  of  the  water-level. 
Explosives. — For  underwater-blasting  pur- 
poses, two  different  explosives  are  employed, 
"extra  dynamite"  and  "blasting  gelatine,"  the 
latter  of  which  is  considerably  more  effective 
than  the  former.  By  measuring  the  expansion 
caused  by  10  grammes  of  the  latter  in  a  block 
of  lead,  in  accordance  with  Tranzl's  method, 
the  explosive  efliciency  of  extra  dynamite 
was  found  to  be  470  en.  m.  and  that  of  blast- 
ing gelatine,  540  cu.  m.  The  explosion-ve- 
locitv  of  extra  dynamite,  which  is  an  ex- 
pression of  its  "brissance."  is  aliout  ii.OOO  ni 
per  second,  while  that  of  blasting  gelatine 
amounts  to  circa  8.000  m.  per  second.  The 
percentage  of  nitro-glycerine  amounts  in  the 
former  substance  to  5.5  per  cent,  and  in  the 
latter  to  92  per  cent. 

The  dynamite  is  supplied  in  the  form  of 
cartridges,  %  to  1%  ins.  in  diameter,  the  latter 


size  being  the  one  most  used  for  underwater 
work.  The  explosives  above-inentioned  have 
both  proved  to  be  very  suitable  for  blasting 
under  water,  but  blasting  gelatine,  in  spite  of 
its  higher  price,  has  proved  to  be  the  cheaper 
on  account  of  its  greater  blasting-power 
which  has  rendered  it  possible  to  make  the 
distances  between  the  drilling-holes  some- 
what greater  in  the  case  of  hard  rock,  there- 
by diminishing  the  expense  as  a  whole. 

The  electric  e.xploders,  which  must  be  ab- 
solutely water-tight  and  be  made  with  the 
very  greatest  care,  as  the  good  result  of  a 
blasting-operation  depends  finally  .on  them, 
are  so-called  "bridge-fuses,"  i.  e.,  the  ends  of 
the  conducting  copper  wires  arc  connected 
inside  the  e.xploder  by  means  of  a  fine  plat- 
inum wire.  The  incandescence  which  is  pro- 
duced in  the  platinum  wire  by  means  of  the 
electric  current,  causes  the  ignition  of  the 
surrounding  detonating  substance,  the  chief 
ingredient  of  which  consis'ts  of  2  grammes  of 
no  per  cent,  fulminate  of  mercury.  Ignition 
by  means  of  incandescence  has  the  great  ad- 
vantage that,  by  means  of  a  galvanometer,  it 
can  very  easily  and  conveniently  be  as- 
certained whether  an  e.xploder  can  be  explod- 
ed or  not.  This  apparatus  is  the  so-called 
mine-tester  which,  by  means  of  a  pointer  on 
a  dial,  shows  that  the  platinum  wire  is  entire, 
and  thus  that  the  circuit  is  completely  closed. 
Before  the  discharge,  each  exploder  is  tested 
by  means  of  this  apparatus.  All  the  ex- 
plosives employed  in  this  work,  and  which 
have  proved  to  be  of  excellent  quality,  have 
been  supplied  by  the  Nitroglycerine  Aktiebol- 
aget.    Stockholm. 

Charging  and  Firing. — When  the  drilling 
of  the  holes  is  ready,  the  charging  of  them 
begins.  The  amount  of  explosive  which  is  to 
be  used  in  each  hole  is  calculated  according 
to  the  cubic  mass  of  rock  lying  in  front  of 
the  charge  in  question.  For  granite  and 
gneiss  there  is  used,  as  a  rule.  0.5  kg.  extra 
dynamite,  or  0.4  blasting  gelatine  for  every 
cu.  in.  rock,  quantities  which  have  proved  to 
be  fully  sufficient  except  in  the  cases  of  very 
hard  quartzitic  rock,  when  the  amount  of 
dynamite  had  to  be  increased  to  as  much  as 
0.8  kg.  per  cu.  m. 

The  charging  takes  place  through  pipes 
from  the  drilling-platform,  the  dynamite  be- 
ing carefully  packed  in  the  hole  by  means  of 
a  wooden  ramrod.  As  soon  as  all  the  holes 
are  charged  with  explosive,  the  detonator- 
cartridges  are  put  down  into  them ;  tliese 
consists  of  a  dynamite  cartridge  in  which  arc 
arranged  two  electric  exploders,  in  order  to 
make  every  discharge  a  certainty.  .•\11  these 
exploders  are  coupled  in  series  bv  means  of 
a  double  copper  wire  of  twice  1%  sq.  mm., 
well   insulated   by   means  of   rubber. 

Immediately  after  all  the  detonating  cart- 
ridges have  been  put  into  the  holes,  the  sup- 
porting poles  of  the  platform  are  lifted  up 
and  the  whole  of  the  machinerv  is  removed 
to  a  distance  of  about  50  m  from  the  nlace 
of  discharge.  After  this,  the  entire  circuit  is 
tested  once  more  by  means  of  the  mine- 
tester,  in  order  to  ascertain  with  certainty 
that  there  is  no  break  in  the  circuit,  after 
which,  if  everything  is  as  it  should  be,  the 
wires  are  coupled  to  the  igniting  machine  and 
the  charges  are  fired.  After  the  explosion, 
the  blasting-machinery  is  hauled  to  the  work- 
ing-place again,  the  platform  is  adjusted  in 
its  new  position,  and  drilling  is  recommenced. 
The  time  required  for  moving  between  two 
positions  of  the  platform  has.  by  means  of 
practice,  been  reduced  to  2  hours. 

.Ml  the  drill-holes  are  marked  on  the 
above  mentioned  level-chart,  soecial  marks 
being  used  for  those  which  are  merely  ready- 
drilled  and  others  for  the  holes  which  have 
been  discharged,  so  that  the  progress  of  the 
work  can  easily  be  seen  and  followed  by 
means   of   this  plan. 

As  we  have  alreadv  mentioned  the  leneth 
of  the  platform  is  40  ft,  and  so,  as  a  rule, 
only  G  to  7  holes  can  be  drilled  in  a  line  while 
the  platform  is  stationed  in  one  and  the 
same  place,  but  in  order  to  cain  time,  the 
firing  of  these  charges  is  sometimes  delayed 
until  a  new  series  of  such  holes  is  ready, 
after  which  they  are  discharged  simultane- 
ously. 


Working-capacity. — For  the  management 
of  the  blasting-machinery  there  are  required 
3  machine-tenders  who  have  3  assistants  for 
hauling  and  such-like  work.  In  addition  to 
these,  there  is  1  diver  and  his  2  assistants.  1 
smith  and  1  assistant,  and  1  fireman,  together 
with  a  foreman  who  carries  out  the  firing  of 
the  charges  and  has  an  eye  to  the  whole,  a 
total  of  13  men. 

In  exnerimental  drillin'"'  with  a  machine, 
about  6V2  ft.  per  hour  can  be  drilled  in  good 
rock,  but,  in  practical  use  at  the  works,  there 
are  of  course  a  multitude  of  different  things, 
such  as  hauling,  adjustin"  the  machines, 
charging,  small  repairs,  measurements  and 
the  like,  which  contribute  to  diminish  this 
amomit.  In  addition  to  this,  we  have  the 
very  great  differences  in  the  drilling-results 
in  different  kinds  of  rock,  so  that,  if  the  total 
depth  drilled  during  a  period  of  say  1  year,  is 
divided  by  the  working-time  of  the  blasting- 
apparatus  necessary  for  drilling,  it  is  seen 
that  the  average  drilling-work  amounts  to 
about  1  ni  per  hour.  The  amount  of  rock 
corresponding  to  every  drill-metre  is,  of 
course,  different  for  diifcrent  depths  of  hole, 
but  with  a  1-metre  hole  there  is  obtained, 
say  2  cu.  m.  of  rock  per  drill-metre,  so  that,  in 
that  case,  there  can  be  calculated  a  working 
capacity  of  say  20  cu.  m.  per  10  hours'  work- 
ing-day. 

In  general,  the  drilling  and  charging  and 
firing  of  the  holes  at  one  position  of  the 
platform  can  be  carried  out  in  about  12 
hours.  .iXs  the  platform  is  40  ft.  long,  and 
the  distance  to  the  free  wall  is  between  5  ft. 
10  in.  and  6  ft.  6  in.,  there  is  blasted  away 
for  everv  such  explosion  a  rock-surface  of 
21  to  24  '.sq.  m. 

The  drilling  time  for  one  position  of  the 
platform  depends  very  little  on  the  depth  of 
drilling  as,  according  to  what  has  been  said 
above,  a  great  part  of  the  time  is  taken  up 
with  adjustments  of  the  drilling-machine,  etc.. 
from  which  it  is  seen  that  the  working-time 
and  the  consequent  cost  per  cu.  m  of  rock  is 
diminished  to  a  very  considerable  deeree,  in 
the  same  proportion  as  the  depth  of  the  rock 
hole  is  increased. 


Tunnel  Work  for  the  Oakdale  Irrigation 
District. — Rapid  progress  is  being  made  by 
the  Utah  Construction  Co.  on  its  contract 
for  the  work  of  the  Oakdale  Irrigation 
District  in  Stanislaus  County.  California. 
The  work  includes  16  tunnels,  the  longest 
of  which  (7,000  ft.)  has  just  been  com- 
pleted, in  what  is  believed  to  be  record 
time  for  a  tunnel  of  this  sort.  Actual  tun- 
neling began  March  3,  and  the  last  con- 
nection was  made  June  16,  making  an  av- 
erage of  over  2,000  ft.  a  month.  Two  shafts 
were  driven  and  work  progressed  at  six 
headings.  On  another  tunnel  a  speed  was 
made  of  1,450  ft.  in  148  shifts  of  ten  hours 
each.  In  another,  an  average  speed  of  10 
ft.  per  shift  was  made  through  an  800  ft. 
tunnel.  The  Utah  Construction  Co.  has 
contracted  to  complete  the  contract  by 
April  1.  1913.  The  contract  is  dated  Jan.  4, 
1912.  The  work  is  65  per  cent  done  now, 
and  it  looks  as  if  completion  would  occur 
four  or  five  months   ahead   of  time. 


Proposed  Addition  to  Toronto  Filtration 
Plant. — -Acting  City  Engineer  Powell  of 
Toronto.  Ontario,  has  recommended  to  the 
Board  of  Control,  in  that  city,  that  13  ad- 
ditional filters  be  added  to  the  city  water 
filtration  plant.  Mr.  Powell  estimates  that 
the  additional  filters  will  cost  $735.(K)0.  A 
new  pipe  line  to  the  tunnel  also  has  been 
recommended,  at  an  estimated  cost  of  $140,- 
000. 

The  daily  consumption  of  water  in  To- 
ronto, fwe  years  hence,  is  estimated  at  65  - 
OOfl.OOO  gals.  With  the  addition  of  13  fil- 
ters, making  a  total  of  25,  the  city  w^ould 
have  a  safe  capacity  of  67,000,000  gals,  per 
day.  The  present  12  filters  are  operating 
at  an  unsafe  annual  average  rate.  Mr. 
Powell  does  not  re.gard  chlorination  of  the 
water  necessary  at  all  times,  but  recom- 
mends the  installation  of  a  chlorination 
plant,    costing   $12,000,    for    emergency    use. 


July  3,  1912. 
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Methods   and    Progress    of    Driving   a 

Shaft  Upward  from  the  620-Ft. 

Level  to  the  Surface. 

An  8x8-ft.  raise  was  driven  from  the  620- 
ft.  level  of  the  Rolling  JMill  No.  2  Mine  in 
Michigan  to  the  surface  by  nine  miners  in  five 
months,  three  men  working  at  a  time  on  three 
8-hr.  shifts  per  day.  The  8x8  shaft,  whicli  was 
holed  through  recently,  is  now  being  enlarged 
to  12x14  ft.  in  size.  The  work  is  described  by 
P.  B.  MacDonald  in  the  "Engineering  and 
Mining  Journal." 

Figure  1  shows  the  arrangement  of  holes 
for  blasting  in  driving  the  8x8-ft.  raise.  The 
four  holes  numbered  1  are  the  cutting-in  holes 
and  the  lengths  of  fuse  were  cut  so  that  these 
would  go  first,  and  as  nearly  together  as  pos- 
sible; the  distance  between  the  bottoms  of  the 
cutting-in  holes  was  generally  about  2  ft.  The 
four  holes,  numbered  2,  would  go  next,  and 
these  were  given  a  small  angle  toward  the 
cutting-in  holes  in  order  that  their  bottoms 
would  not  have  too  much  to  break.  Holes 
No.  3  went  ne.xt,  and  these  completed  a  clean 
opening  across  the  raise.  In  succession  holes 
4,  5  and  6  were  fired,  breaking  easily  into  the 
opening  made  by  the  cutting-in  holes  and 
holes  Nos.  2  and  3.  All  the  fuses  were  light- 
ed at  once,  the  succession  of  explosions  being 
regulated  by  comparative  lengths  of  fuse,  as 
it  was  not  convenient  for  the  men  to  fire  the 
cutting-in  holes  and  then  to  return  to  insure 
that  these  had  broken  before  firing  the  others, 
as  is  sometimes  done  in  drifting.  The  rock 
for  the  most  part  was  jasper,  with  occasional 
streaks  of  schist,  dipping  at  rather  a  steep 
angle  to  the  vertical ;  the  ground,  however, 
usually  broke  evenly,  and  little  allowance  was 
necessary  for  the  dip.  The  arrangement  of 
holes  in  the  sketch  shows  24  holes,  for  the 
usual  cut ;  sometimes  in  hard  ground  more 
holes  were  needed  to  help  the  cutting-in  holes, 
w-hile  in  soft  ground  it  was  possible  to  break 
the  cut,  using  three  holes  each  in  sets  Nos.  4, 
5  and  6,   instead  of   four  holes. 

Driving  the  Raise. — Sketch  No.  2  shows  the 
method  of  cribbing  the  8x8-ft.  raise,  which 
was  done  by  the  miners.  One  4x4-ft.  com- 
partment was  used  for  a  bucket  for  hoisting 
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Methods  of  Driving  the  Raise  and  Enlarging 
the   Shaft  after  Raising. 


tools,  timber,  etc.,  for  which  purpose  there 
was  a  small  hoist  at  the  bottom  of  the  raise 
in  a  station  cut  for  that  purpose.  The  other 
4x4-ft.  compartment  was  used  for  ladders  and 
pipes.  The  ventilating  current  came  up  one 
4x4-ft.  compartment  and  went  down  the  other, 
the  fan  for  this  purpose  being  stationed  at  the 
foot  of  shaft  No.  1,  T-jii  ft.  away;  the  reason 
for  placing  it  so  far  away  was  to  insure  get- 


ting pure  air.  The  4x8-ft.  compartment  was 
used  for  broken  rock  and  was  kept  full,  thus 
holding  the  cribbing  firm.  After  blasting  a 
cut,  the  miners  trammed  about  30  cars  of  rock 
from  the  rock  compartment,  drawing  it  off 
through  a  chute  on  the  620-ft.  level.  This 
took  about  three  hours,  by  which  time  the 
powder  smoke  would  be  gone  and  the  men 
could  go  up  to  the  face  for  timbering. 
_  Just  before  blasting,  a  platform  of  10-in. 
timber,  squared  on  two  sides,  was  laid  across 
the  two  4x4-ft.  compartments,  at  an  angle  to 
deflect  the  falling  rock  into  the  rock  compart- 
ment, A  small  opening  was  left  in  the  10-in. 
platform  to  permit  the  man  who  lit  the  fuses 
to  escape  through  the  raise.  About  four-fifths 
of  the  broken  rock  from  the  explosion  fell 
into  the  rock  compartment,  because  the  cut- 
ting-in was  placed  over  the  rock  compart- 
ment and  the  material  shot  directly  downward, 
and  the  ground  broken  by  holes  Nos.  4,  5  and 
6  was  thrown  sidewise  toward  the  cutting-in. 
The  surface  soil  was  but  a  few  feet  thick 
over  the  shaft  site:  this  was  cleared  away, 
but  practically  no  sinking  was  done  to  meet 
the  raise.  When  about  1.5  ft.  below  the  rock 
surface,  a  smaller  size  raise  was  driven  up  a 
short  distance,  and  drill  holes  put  up  and 
loaded  heavily  with  powder,  which,  when  fired, 
broke  the  raise  through. 

Enlarging  the  Sliaft. — Fig.  3  shows  the 
unique  method  of  enlarging  the  shaft,  by 
which  the  same  stoping  air-feed  hammer 
drills  that  were  employed  for  raising,  were 
utilized.  These  drills  are  butterfly  valve,  2-in. 
cylinder.  Ingersoll-Rand,  B  C  21  machines. 
The  holes  are  put  in  at  an  angle  of  45  de- 
grees, which  is  enough  slope  to  allow  the  rock 
chippings  to  fall  out.  The  length  of  the  holes 
is  so  gaged  as  to  make  the  enlarged  shaft  of 
the  proper  dimensions,  and  the  rock  usually 
breaks  satisfactorily;  only  occasionally  is  it 
necessary  to  put  in  a  pop  shot,  after  a  blast, 
to  even  up  the  walls.  In  such  a  case,  the 
ordinary  practice  of  placing  boles  is  to  use 
down  holes,  drilled  vertically,  perhaps  3  ft. 
apart..  These  holes  could  be  drilled  by  recipro- 
cating machines,  mounted  on  tripods  or  long 
bars,  or  could  be  drilled  by  small  plug  drills, 
with  hollow  steel  for  blowing  or  washing 
out  the  rock  cuttings.  The  objection  to  using 
reciprocating  machines  and  tripods  or  bars  is 
that  they  are  heavy  to  handle  in  getting  out 
of  the  way  for  blasting;  also  down  holes  often 
cause  trouble  in  getting  the  rock  clippings  out. 
The  last  argument  applies  to  the  use  of  plug 
drills  as  well.  It  is  probably  faster  drilling, 
per  foot,  with  air-feed  hammer  drills  at  a  45- 
degree  angle,  with  the  rock  chippings  falling 
back  out  of  the  way,  than  to  drill  holes  with 
their  liability  to  give  trouble  from  drill  steel 
getting  stuck. 

The  footage  to  be  drilled,  usin.g  45-degree 
holes  to  enlarge  an  opening  to  12.xl4  ft.  is 
probably  less  than  with  vertical  holes.  The 
platform  made  by  putting  timbers  across  the 
top  of  the  cribbing  gives  a  convenient  place 
for  the  men  to  stand.  Furthermore  the  air- 
feed  hammer  drills  were  at  hand  ready  to  use, 
and  the  same  nine  men  that  drove  the  raise 
are  now  enlarging  the  shaft  with  the  same 
drills.  The  broken  rock  is  trammed  to  Shaft 
No.  1  by  trammers.  There  is  a  little  trouble  in 
the  shaft  at  present,  due  to  an  unusual  flow 
of  water,  much  of  which  comes  from  the 
sprin,g  break  up  on  the  surface.  Carbide  lamps 
are  found  to  be  more  reliable  than  candles. 
Washington  fir  is  used  for  permanent  tim- 
bering. 

On  May  1,  enlarging  had  been  in  progress 
for  about  two  months,  and  the  finished  shaft 
was  down  260  ft. ;  it  was  planned  to  take  five 
months  for  raising  and  five  months  for  fin- 
ishing the  shaft,  and  this  schedule  will  prob- 
ably be  beaten.  The  work  is  under  the  direc- 
tion of  Capt.  E.  N'.  Cory,  who  has  charge 
of  underground  operations  at  the  mine  for  the 
Jones  &  Laughlin  Company. 


Lock  Nut  for  Wagons. 

The  accompanying  illustration  shows  a  nut 
lock  which  has  within  the  past  year  beeu 
adopted  by  a  number  of  firms  for  use  on  wag- 
ons with  wood  axles.  The  drawing  shows  the 
axle  in  section  with  the  nut  in  place  and 
locked.  The  locking  pin  passes  through  the 
nut  into  a  recess  drilled  into  the  thread  and 
also  passes  through  the  head  of  the  bolt  which 
carries  the  nut.  The  pin  is  held  in  place  by  a 
small   spring,  as  shown,  which   may  easily  be 


Sketch   Showing    Nut   Lock  for  Wagons. 

removed.  The  spring  pin  is  protected  by  the 
hub  of  the  wheel  which  projects  beyond  it. 
The  hub  is  not  shown  in  this  drawing.  It 
is  stated  by  the  makers,-  W.  H.  Shuter  &  Co., 
Chicago,  111.,  that  a  set  of  locks  can  be  put 
on  a  wagon  by  one  man  in  an  hour. 


The  cost  of  operating  elevators  and  venti- 
lating systems  in  the  deep  level  subways  of 
London  amounts  to  22  per  cent  of  the  total 
operating  expenses  of  the  subways. 


Method  and  Cost  of  Constructing  Six 

Small  Tunnels  in  Earth  and  Rock, 

Chicago  Water  Works. 

Contributed    by    Myron    B.    Reynolds,    Engineer 
for  the  City. 

There  were  constructed  during  the  year 
1906-7  six  water  pipe  tunnels  for  the  city  of 
Chicago,  three  in  clay  and  three  in  limestone. 
During  construction  inspectors  were  kept  on 
the  work  for  the  full  24  hours.  From  the  in- 
spector's reports  which  classified  the  different 
labor  the  costs  given  further  on  have  been 
compiled.  These  costs  are  believed  to  be  fair- 
ly accurate  for  the  actual  labor  on  the  work. 
No  costs  are  given  for  materials,  office  ex- 
penses, interest  or  depreciation,  or  for  cap- 
ita! put  into  plant  or  into  financing  the  work. 
No  costs  of  teams  or  scows  or  other  charges 
for  the  disposal  of  spoil  are  includel  other 
than  the  actual  labor  required  to  remove  it 
out  of  the  way  of  the  work  or  say  within  a 
radius  of  200  ft.  from  the  shafts.  In  the 
rock  tunnels  the  stone  excavated  was  crushed 
and  removed  for  use  in  the  concrete  and  no 
cost  of  this  is  given.  It  is  doubtful  whether 
any  money  can  be  saved  by  so  using  the  e.x- 
cavated  stone  unless  the  work  is  so  large 
that    a   plant    for   screening   can   be    installed. 

The  data  common  to  all  tunenls  were  as 
follows : 

Inside  diameter  all  shafts .10  ft. 

Outside  diameter  of  shafts  in  earth 12  ft. 

Outside  diameter  of  Asliland  Ave.  shaft  in 

roclt    10  ft.   Sin. 

Outside  diameter  of  other  shafts  in  rocli. . .  .12  ft. 
Inside  dimensions  of   egg-shaped 

tunnels     7  ft.  x  S  ft,  2  ins. 

Concrete  lining  Ashland  Ave.  tunnel 4  ins. 

Concrete  lining  all  other  tunnels 12  ins 

Excavation  per  foot  depth  shafts  in 

earth    4.2  cu.  yds. 

Excavation  per  foot  depth  shafts  In 

rock    4.2  cu.  yds. 

Excavation    per   foot    .'Vshland    Ave. 

shaft  in  rock 3.33  cu.  yds. 

Excavation    per    foot    Ashland    Ave. 

Tunnel  2  cu.  yds. 

E.vcavation  per  foot  all  other  tunnels  2.S  cu.  yds. 
Lining  per  foot  .-Vshland  Ave,  shaft  in 

rock     0.42  cu.  yds. 

Lining  per  foot  all  other  shafts 1.3  cu,  yds. 

Lining  per  foot  Ashland  Ave,  tunnel, 0.31  cu.  yds. 
Lining  per  foot  all  other  tunnels 1.1  cu.  yds. 

ASHLAND    AVE.    WATER    PIPE    TUNNEL. 

The  shafts  of  this  tvnmel  were  through  clay 
and  solid  rock,  and  the  tunnel  was  entirely 
in  rock  requiring  no  timbering.  The  shafts  in 
earth  were  excavated  and  lined  with  concrete 
and  the  shafts  in  rock  and  the  tunnel  were 
excavated  complete  before  concreting  was  be- 
gun. 

The  work   was   started   imder  one    foreman 
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TABTuE    I.— COST    OF    PRELIMINARY    AND    GENERAL    WORK. 


Foreman,    at    $8.00 

Assistant  foreman,  at  $5.00 

Miners,    at    $3.75 

Laborers,  top.  at  $2.75 44 

laborers,  bottom,  at  $2.75 

Engineers,    at   $4.80 

Firemen,   at  $2.40 

Carpenters,    at    $4.20 

Blacksmiths,  at   $4.80 

Blacksmith's  helper,   at  $3.00... 

Teams  and  drivers,  at  $5.50 

Timekeeper,  at  $2.50 

Watchman,    at   $2.00 
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14 

70 
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13 

15 

194 
172 

8 
45 

204 
305 


2.1 

133 
196 
100 
36 
45 
194 
172 
173 
204 
305 


O 
$  200.00 
125.00 

18.73 
332.50 
539.00 
480.00 

86.40 
179.00 
931.20 
516.00 
951.50 
510.00 
610.00 


Total     

Cost  per  foot  charged  to  shaft.. 
Cost  per  foot  charged  to  tunnel. 


.$5,479.35 
.$  5.20 
.$        2.60 


TABLE    II.— INSTALLING    PLANT,  ASHLAND  AVENUE  TUNNEL. 


■3  C 
C  O 

ail 


S3  CJ 


c-g 
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°  OJ  CJ 
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South  Shaft: 

Foreman    •* 

Assistant   foreman    

Miners    •  • 

Laborers,    top    !•> 

Laborers,    bottom    

Engineer    ■ 

Carpenter    4 

Machinist    

Electrician    

Fireman     ■ 


be—' 
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5 
1 
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"4 
'2 


Ri2 


lit 
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10 

15 

14 

3 

6 

47 
14 


cfl  o 


si 


i2 


13 
12 
15 
46 

3 
12 

8 
49 
14 

4 


Total    

North   Shaft: 


$107.00 

60.00 

56.23 

115.00 

8.23 

57.60 

33.60 

235.20 

42.00 

9.60 

.$724.50 


Fore.. 


top 


10 


Laborers 

Engineer    

Carpenter    " 

Machinist    

Fireman     


2 

23 


10 


44 

9 

10 

11 

1 


Total     

Cost  per  ft.  to  be  charged  to  shaft.. 
Cost  per  ft.  to  be  charged  to  tunnel. 


TABLE    in.— SOUTH    SHAFT    IN    EARTH. 

Foreman,   l\i   shifts,  at  $8.00 $  60.00 

Assistant  foreman,  15  shifts,  at  $5.00 '^/'i'i 

Miners,   f.SVo   shifts,  at  .S3.75. . . . . . . 234.30 

Laborers  (top),   i^Mi  shifts    at  $2.;,0 119.^j. 

Engineer,   13  shifts,  at  $4.80 62.40 


$550.95 
$  10.43 
$     2.45 


Total    

Cost   per  ft 

Cost  per  cu.   yd 

Kumber    shifts    " 

Character  of  ground— 1.5  ft.  macadam;  14.9  ft. 
fill-  I'.l  It.  blue  clay;  7.5  ft.  hard  clay;  16.  i  ft. 
hardpan  and  boulders.  Total,  52.7  ft.  Powder 
was  used  for  lower  half.  Cost  includes  lagging 
up  the  sides  and  placing  iron  rings. 


TABLE  IV. 


-NORTH  SHAFT  IN  EARTH. 

Cost. 


Foreman    

Assistant  foreman 

Miners    

Laborei-s  (top)    .  . . . 
Engineer    


Shifts. 
..     7 


56 
53 
13 


Total    

Cost  per  ft 

Cost  per  cii.  yd 

Number  shifts    

Depth,   ft 

Powder  was  used  for  the  bottom  40  ft. 


56.00 

35.00 

210.00 

132.50 

62.50 

$    496.00 

$        8.20 

$        1.95 

7 

60.6 


72.00 

40.00 

187.50 

150.00 

162.25 

120.00 

60.00 

18.00 

809.75 

120.00 

85.00 

322.50 

258.00 

272.00 

211.20 

117.60 

36.00 

but  he  was  soon  discharged  and  the  work 
placed  in  charge  of  a  first-class  man,  who,  as 
is  shown  by  the  table  of  excavation  cost,  re- 
duced the  cost  per  foot. 

An  average  of  eighteen  holes  were  drilled, 
six  cut,  four  helpers  and  eight  rim  holes. 
The  cut  holes  were  finished  with  a  6-ft.  steel 
and  the  other  holes  with  a  5y2-ft.  steel.  .\ 
round  comprised  generally  three  shots,  the 
cut  first  The  guns  left  from  the  cut  were 
leloaded    and    again    fired    together    with    the 


TABLE  v.— SOUTH  SHAFT  IN  ROCK. 

Shifts.        Cost. 

Foreman,    at    $8.00 9 

Assistant  foreman,  at  $5.00 S 

Miners,  at  $3.75 50 

Miners'  helpers,  at  $3.00 50 

Laborers    (top),    at  $2.75 59 

Engineers,    at    $4.80 25 

Firemen,   at  $2.40 25 

Handy  man.  at  $3.00 6 

Total     30 

North    Shaft- 
Foreman    15 

Asst.  foreman  17 

Miners    86 

Miners'    helpers    86 

Top  laborers   99 

Engineers    44 

Firemen    49 

Handy   man    . .  .^ 12 

Total     32         $1,422.50 

Cost  per  lin.    ft 44.50 

Cost  per  cu.  yd 13.30 

The    time    distribution   was:     Setting   up,    5%; 
drilling,   44%;   shooting,   24%;   mucking,  27%. 


helpers  and  side  rim  holes.  The  top  and 
bottom  holes  were  fired  last.  About  5  ft.  were 
broken   down  per  round. 

For  the  purpose  of  ballast  for  track  from  2 
to  3  ft.  of  muck  was  left  in  the  bottom,  and 
upon  removing  was  found  to  be  very  ex- 
pensive, being  very  compact  on  account  of 
trampling,  water  and  blasting.  Men  would 
not  work  very  hard  at  il  with  a.  pick  because 
occasionally  they  would  find  a  quarter  of  a 
stick  of   dynamite  or   live  cap. 

The  cost  of  the  different  classes  of  work 
in  the  construction  of  the  Ashland  Ave.  tun- 
nel is  given  in  detail  in  Tables  I  to  X,  in- 
clusive. 


TABLE  VI.— EXCAVATION  OF  TUNNEL. 

South  End,  under  Foreman  No.  1 — 

Shifts.  Cost. 

Foreman    «  $    392.00 

Assistant  foreman    o3  ,  xS^-^J 

Miners    266  1.097.»0 

Miners'    helpers    266  798.00 

Muckers     3.3  1.026.00 

Cageman   lOo  288.. o 

Top  labor   -33  iti:  .)t 

Engineers    143  690.40 

Fireman    141  ?3?'n2 

Mule  and   driver 12b  3is.uo 

Total  ^^-^J^X"? 

Length,   ft 34().o 

Cost  per  lin.  ft *      !'••;" 

Cost  per  cu.   yd "-lO 

South  End.  under  Foreman  No.  2 —  ».,  „„ 

Foreman    33         $    264.00 

Assistant  foreman    63  315.00 

Miners    324  1,115.00 

Miners'    helpers    324  1.2I?-21 

Muckers     600  1.650.00 

Cageman    156  414.00 

Top  labor   236  590.00 

Engineers    188  902.40 

Fireman    188  4ol.OO 

Mule  and   driver 160  480.00 

Total    ?'.2.^3  40 

Length,  ft ^  =96.0 

Cost  per   lin.   ft $  12-40 

Cost  per  cu.   yd 6-20 

North  End,   under  Foreman  No.  1 — 

Foreman    15         $  120.00 

Assistant   foreman    15  75.00 

Miners    88  330.00 

Miners'    helpers    88  264.00 

Muckers     99  272.23 

Top  labor   101  252.50 

Engineers    49  235.20 

Fireman    49  lliM 

Total    $1,666.05' 

Length,    ft 61.5 

Cost  per  lin.    ft $      2i.00 

Cost  per  cu.   yd 13.50 

North  End,  under  Foreman  No.  2 — 

Foreman    31         $    248.00 

Assistant   foreman   57  285.00 

Miners    347  1,301.23 

Miners'    helpers    347  1,041.00 

Muckers     696  1,914.00 

Top  labor    455  1,137.50 

Engineers    184  883.20 

Fireman    184  441.60 

Total   $7,251.55 

Length,   ft 669 

Cost  per  lin.  ft 10.80 

Cost  per  cu.   yd 4.40 

.Average  cost  per  ft.,  total  length 13.30 

Average  cost  per  cu.   >d.,   total  length..  6.65 

TABLE    VII —TRIMMING    AND    MUCKING 

BOTTOM. 

Shifts.  Cost. 

Foreman     58  $    464.00 

Assistant   foreman    157  785.00 

Miners    214  802.50 

Miners'    helpers    154  462.00 

Muckers    1.125  3,093.75 

Top  labor   449  1,122.50 

Engineer   232  1,113.60 

Fireman    161  386.40 

Mule   and   driver 24  72.00 

Total    $8,301.75 

Cost  pei-  Itn.  ft 5.00 

The  mucking  consisted  of  400  cu.  yds.  of  rock 
which  had  been  left  for  ballast. 

TABLE  VIII.— LINING  SHAFTS  IN  EARTH. 

South  Shaft- 
Shifts.  Cost. 

Foreman  at  $8.00 2         %      16.00 

Assistant  foreman  at  $5.00 5  25.00 

Miners  at  $3.75 20  75.00 

Top  labor  at  $2.50 42  105.00 

Engineer  at   $4.80 5  24.00 

Carpenters  at  $4.20 5  21.00 

Total    $  266.00 

Progress,  ft 50 

Cost  per  lin.  ft $  5.30 

Cost  per  cu.  yd 4.10 

Baling  and  Removing  Forms — 

Foreman    1         t  8.00 

Assistant  foreman   2  10.00 

Miners    2  7.50 

Top  labor   19  47.50 

Engineer   2  9.60 

Total   $  82.60 

Cost  per  lin.  ft 1.65 

Cost  per  cu.  yd 1.27 

Total  cost  per  cu.  yd 5.37 

North  Shaft- 
Foreman    6         $  48. 00 

Miners    12  47.00 

Top  labor   42  105.00 

Engineer 6  28.80 

Carpenters    20  84.00 

Total    $  312.80 

Progress,    ft 08 

Cost  per  lin.  ft $  5.40 

Cost  per  cu.  yd 4.13 

Removing  Forms — 

Foreman    3         $  24.00 

Miners    5  25.00 

Top  labor   29  72.50 

Engineer    3  14.40 

Total   $    135.90 
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Cost  per  lin.  ft 2.33 

Cost  per  cu.   yd 1.81 

Total  cost  per  cu.  yd 5.94 

TABLE   IX.— CONCRETING  SHAFTS    IN 
ROCK. 

South  Shaft.  North  Shaft. 

Shifts.       Cost.  Shifts.     Cost. 

Foreman    a         $24.00  3         $24.00 

Asst.    foreman...     2             10.00  2             10.00 

Top  labor   27             67.50  25             62.50 

Bottom    labor...   36             99.00  30             82.50 

Engineer     5             24.00  7             33.60 

Total    $224,50  $212.60 

Cost   per  ft 7.50  7.00 

Cost  per  cu.  yd.  5.90  6.S5 

The  shafts  were  excavated  larger  than  the 
specifications  called  for,  thus  necessitating 
about  3  times  the  amount  of  concrete  called  for. 

TABLE   X.— CONCRETING    AND   PLASTER- 
ING   TUNNEL. 
Concreting.  Plastering. 

Shifts.     Cost.         Shifts.     Cost. 

Foreman   6     $      48.00 

Asst.   foreman 48  240.00 

Top    labor    561       1,402.50  16     $  40.00 

Bottom     labor 746       2.151.50 

Engineer    80  384.00  3  14.40 

Fireman    78  187.20 

Carpenters    74  310. SO 

Plasterers    63       252.00 

Total    $4,724.00  $306.40 

Cost  per  lin.  f  t . . .  2.S5  0.18 

Cost   per  cu.  yd..  5.70 


TABLE    XII.— SHAFT    EXCAVATION    IN- 
EARTH. 

South  Shaft.  North  Shaft. 

Shifts.       Cost.  Shifts.     Cost. 

Foreman    9         $72.00  10         $80.00. 

Asst.     foreman...   9             45.00  10             50.00 

Miners    116           406.00  126           441.00 

Top   laborers...     95           237.50  105           262.50 

Engineers    16             76. SO  23           110.4.) 

Total  ■     $S37.30  $943.90 

Depth,    ft 63.5  60.4 

Cost  per  lin.   ft.                 $  13.20  $  15.65 

Cost  per  cu.  yd.                       3.15  3.70 

Note.— South  Shaft  12  ft.  clay,  dry;  10  ft.  stiff 
blue  clay,  wet;  22  ft.  hardpan;  19.5  ft.  hardpan 
and  boulders,  wet.  North  Shaft  17  ft.  c:ay  fill: 
2:)  ft.  medium  blue  clay;  10  ft.  hardpan  and 
boulders. 

T.ABLE   XIII.— SHAFT    EXCAVATION   IN 
ROCK. 

South  Shaft.  North  Shaft. 

Shifts.       Cost.  Shifts.     Cost. 

Foieman    9         $  72.00  16         $128.00 

Asst.     foreman..   14             70.00  22           110.00 

Miners    24             84.00  60           210.00 

Miners'    helpers.   24             72.00  60           180.00 

Top    laborers 45           112.50  124           310.00 

Bottom    laborers  76           209.00  37           101.75 

Engineers    .......   16             76.80  44           211.20 

Fireman     16             48.00  39           117.00 

Total    $744.30  $1,367.95 

Progress,     ft 26  37.6 

Cost  per  Im.  ft..               $  28.80  $  36.50 

Cost  per  cu.   yd.                     6.80  6.70 

TABLE  XIV.— TUNNEL  EXCAVATION, 
DRAINAG.E  CANAL  TUNNEL. 

Three  8-hr.  Two  10-hr. 

shifts  per  day.  shifts  per  day. 

Shifts.       Cost.  Shifts.     Cost. 

Foreman    13         $104.00  25         $200.00 

.Asst.    foreman...   12             60.00  24           120.00 

Miners    68           238.00  96            384.00 

Miners'    helpers.   68           204.00  96           312.00 

Muckers     107           294.25  300           900.00 

Top    laborers 132           330.00  198           495.00 

Engineer   . ..   34           163.20  73           350.40 

Fireman    34           102.00  73           219.00 

Total     $1,495.45  $2,980.40 

Cost  per  ft 14.50  10.20 

Cost  per  cu.  yd.                     5.20  3.65 

Total  per  cu.  yd.                     5.75  4.20 

Lin.  ft 103.2  292 


TABLE  XV.— TRIMMING   AND   MUCKING. 
DRAINAGE    CANAL    TUNNEL. 

Two  10-hr. 

shifts  per  day.  Cost. 

Foreman   7 '  $  56. 00 

Asst.    foreman 11  55.00 

Miners    30  120.00 

Miners'   helpers 30  97.50 

Muckers    27  81.00 

Top   laborers 17  42.50 

Engineer   19  91.20 

Fireman    IS  54.00 

Total     $597.20 

Cost   per   ft 1.50 

Cost  per  cu.  yd 0.55 

Lin.  ft 395 


TABLE    XL— COST   OF    PRELIMINARY    AND    GENERAL  WORK,  DRAINAGE  CANAL  TUNNEI. 
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120.00 
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210.00 

95 

95 

190.00 

64 

64 

96.00 

Foreman    1 

.Asst.  foreman 

Miners    4 

Helpers    

Top  laborers   4 

Bottom  laborers    

Engineers    1 

Fireman    

Carpenters     2 

Blacksmith  and  helper..    .. 

Timekeeper    

Watchman    

Boy     

Total  $2,524.10 

Cost  per  tt.  to  be  charged  to  shaft 6.60 

Cost  per  ft.   to  be  charged  to  tunnel 3.30 


DRAINAGE   CANAL   TUNNEL   AT   WESTERN    AVE. 

This  tunnel  was  similar  in  section  to  the 
Ashland  Ave.  Tunnel  except  that  the  lining 
of  the  tunnel  was  1:2  ins.  instead  of  4  ins.  of 
concrete.  A  great  amount  of  water  was  en- 
countered in  driving  the  shafts  and  tunnel. 
The  specifications  required  the  lining  to  be 
water-tight.  To  accomplish  this  end  a  large 
number  of  1-in.  pipe  weepers  were  inserted 
as  the  lining  progressed,  and  to  which  after- 
ward was  to  be  attached  a  hose  to  permit 
group  to  be  puinped  in  behind  the  lining, 
The  grout  passed  out  into  crevices  in  the  rock 
and  the  scheme  was  abandoned.  Plastering 
was   of   no  avail.     An  average  of  10   ft.   per 


T.ABLE    XVI.— CONCRETING  SHAFTS    IN 
EARTH,  DRAINAGE  CANAL  TUNNEL. 

South  Shaft.  North  Shaft 

Shifts.       Cost.  Shifts.     Cost. 

Foreman    6         $48.00  2         $16.00 

.Asst.    foreman 1               5.00 

Miners    19             66.50  24             84.00 

Top     laborers...   44           110.00  26             65.00 

Engineers    7             33.60  4             19.2ii 

Carpenters    8            38.40  9             43.20 

Total    $296.50  $232.40 

Progress,    ft 60  57 

Cost  per  ft $     4.95  $     4.10 

Cost  per  cu.  yd.  3.80  3.15 

TABLE  XVII.— REMOVING  SHAFT  FORMS  IN 
EARTH,  DRAINAGE  CANAL  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost,  Shifts.     Cost. 

Foreman    2  $16.00  1         $     8.00 

Asst.     foreman..     3  15.00  5  25.00 

Miners    6  21.00  20  70.00 

Top    laborers....    10  25.00  10  40.00 

Engineers    1  4.80  3  14.40 

Total   $81.80                          $157.40 

Cost  per  ft 1.35                              *2.80 

Cost  per  cu.  yd.  1.05                                2.10 
Cost   of  concrete 
and       removing 

forms  per  cu.  yd.  4.85                                5.25 
•Forms  under  water  60  days. 

TABLE  XVIII.— CONCRETING  SHAFTS  IN 
ROCK,  DRAINAGE  CANAL  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    5         $  40.00  2         $  16.00 

Asst.    foreman...     7             35.00  3             15.0i) 

Top   laborers 35              87.50  47            117.50 

Bottom  laborers.. 26             71.50  31             85.25 

Engineers    8             38.40  6             28.80 

Carpenters    5             24.00  3             14.40 

Total   $296.40  $276.95 

Cost  per  ft 7.90  7.10 

Cost  per  cu.  vd.  5.30  5.20 

Depth,    ft 37.6  f  26  shaft 

1 13  tunnel 

TABLE  XTX.— REMOVING  FORMS,  SHAFTS 

IN  ROCK,  DRAINAGE  CANAL  TUNNEL. 

North  and  South  Shafts—  Shifts.        Cost. 

Foreman    1  $8.00 

Top  laborers 6  15.00 

Bottom   laborers   3  8.25 

Engineers    1  4.80 

Carpenters    1  4.80 

Total   $40.85 

Progress,   ft f  63.6  shaft 

1.13     tunnel 

Cost  per  hn.   ft $0.65 

Cost  per  cu.  yd 0.15 

Total  cost  of  concreting  and  removing  forms 
per  cu.  yd.:  North  Shaft,  $5.45;  South  Shaft, 
$5.35. 


TABLE  XX.— CONCRETING  TUNNEL, 
DR.AINAGE  CANAL  TUNNEL. 

Shifts.  Cost. 

Foreman    12  $      96.00 

Asst.  foreman   27  135.00 

Top  laborers    238  585.00 

Bottom  laborers   205  563. 7j 

Engineers    29  139.20 

Fireman     6  18.00 

Total   $1,536.95 

Cost  per  ft 4.00 

Cost  per  ou.  vd 3.65 

Length,  ft 382 

TABLE  XXII.— EXCAVATION,.  SHAFTS  IN 

EARTH,    WEST  FORK  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    5         $  40.00  2         $  16.00 

Asst.  foreman. . .     5             25.00  4             20.00 

Miners  40           140.00  21             73.50 

Top    labor 42           105.00  23            57.50 

Eng-ineers    10             48.00  4             19.20 

Total   $358.00  $186.20 

Depth,    ft 37  2-1 

Cost  per  ft $     9.70  $     8.90 

Cost  per  cu.  yd.  2.30  2.10 

Ground— South  Shaft:  5  ft.  fill;  11  ft.  blue  clay; 
16  ft.  hard  dry  clay;  5  ft.  hardpan  and  boulders. 
North  Shaft:  6  ft.  fill;  10  ft.  medium  clay;  5  ft. 
hardpan  and  boulders. 

TABLE    XXIII.— SHAFT    EXCAVATION    IN 

ROCK,    WEST    FORK  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    5         $  40.00  12         $  96.00 

.Asst.  foreman...      6             30.00  39           195.00 

Miners    10             35.00  48           168.00 

Miners'    helpers.   10             30.00  80           240.00 

Muckers   45            123.75  53            145.75 

Top   labor 33             82.50  119           287.50 

Engineers    16             76.80  53           294.40 

Fireman    7             21.00  6             18.00 

Total    $439.05  $1,444.65 

Depth,   ft 19  46 

Cost  per  tt 23.00  31.50 

Cost  per  cu.   yd.  5.50  7.50 

TABLE  XXIV.— TUNNEL  EXCAVATION, 
WEST  FORK  TUNNEL. 

Shifts.      .  Cost. 

Foreman    41  $    32S.0O 

.Asst.  foreman  112  560.00 

Miners    171  598.50 

Miners'  helpers   : . .     171  513.00 

Muckers     487  1,349.25 

Top  laborers    484  1,210.00 

Engineers    119  571.20 

Fireman  122  366.00 

Total     $5,495.95 

Length,   tt 6.i\t 

Cost  per  ft $      15.65 

Cost  per  cu.  yd 5.60 

Excavating  Bottom,   150   ft.    X    2   ft.  Deep. 

F'oreman     10  $80.00 

.Asst.    foreman    18  90.00 

Miners    32  112.00 

Miners'    helpers    32  96.00 

.Muckers    51  140.2r. 

Top   labor    54  135.00 

Engineers    23  110.40 

Fireman     26  78.00 

Total    $S41.6.-> 

Cost  per  ft 5.60 

Cost  per  cu.   yd 2.50 

Trimming   Tunnel. 

Foreman    2  $  16.00 

-Asst.    foreman    3  15.00 

Miners    6  21.00 

Muckers    12  36.00 

Top  labor   6  15.00 

Total    $103.00 

Cost   per  lin,    ft O.SO 
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TABLE  XXI. —COST  OF  PRELIMINARY  AND  GENERAL  WORK.  WEST  FORK  TUNNEL. 


3^ 


u 

B 
o£ 

K 

Foreman    

Asst.    foreman 2 

Miners    l 

Miners'    helpers 4 

Top    laborers 4 

Bottom  laborers 

Engineers   2 

Fireman   

Carpenters   1 

Blacksmith   and   helper 

Timekeeper 
Watchman 


TABLE   XXVIII.— PRELIMINARY   AND   GENERAL  WORK.    INDIANA   STREET   TUNNEL. 


bcB 


S  cd 

Foreman     10 

Asst.    foreman 4 

Miners  

Top  labor   32 

Bottom   labor   12 

Engineer    9 

Carpenter     

Plasterers    


0)  C  cj 

ri  be 


^  ^  ^- 


C  o  V 


3  c  c 
P32m 

9 

4 

i9 
22 
14 
31 


i2  o 


56 


U 
3 


10 

9 
12 

2i 


61 
43 
35 
87 
21 


17G.O0 
48.01 

isi'ao 

118.25 
168.00 
417.60 
105.00 


Total    $1,185.35 

Cost  to  be  charged  to  shaft  per  ft $        3.60- 

Cost  to  be  charged  to  tunnel  per  ft $        1.80 


TABLE  XXV.— CONCRETING  SHAFTS  IN 

EARTH,  WEST  FORK  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    2         $  16.00  I         $     S.OO 

Asst.     foreman..     3             15.00  2               5.00 

Miners    20            70.00  11             3S..50 

Top    labor 42           105.00  15             37.50 

Engineers    5             24.00  3             14.40 

Fireman     3             14.00  3             14.40 

Total    $244.40  $117. SO 

Depth,  ft 35  19 

Cost  per  ft $     7.00  J     6.15 

Cost  per  cu.  yd.  5.40  4.70 

TABLE  XXVI.— CONCRETING  SHAFTS  IN 

ROCK,    WEST    FORK  TUNNEL. 

South  Shaft.  North  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    2         $  16.00  5         $  40.00 

Asst.    foreman...     5             25.00  9             45.00 

Top  labor   3t             77.50  44           110.00 

Bottom    labor...   30             S2.50  43           11S.25 

Engineers    7             33.60  11             52.80 

Fireman     1               3.00  9             27.00 

Total    $237.60  $393.05 

Depth,  ft 19  46 

Cost   per  ft $  12.50  $     8.55 

Cost  per  cu.  yd.  9.60  6.00 

TABLE    XXVII.— CONCRETINI^T  TUNNEL, 
WEST  FORK  TUNNEL. 

Shifts.  Cost. 

Foreman     11  $      88.00 

Asst.    foreman 33  165.00 

Top  laborers    229  572.50 

Bottom  laborers   190  522.50 

Engineer    32  153.60 

Fireman     21  63.00 

Carpenters    22  105.60 

Total    $1,670.20 

Length,   ft 325 

Cost   per  ft $        5.15 

Cost  per  cu.  yd 4.70 

TABLE    XXIX.— SHAFT   EXCAVATION,    INDI- 
ANA STREET  TUNNEL. 

East  Shaft.  West  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    15         $120.00  10         $80.00 

Asst.     foreman..     7  42.00  

Shift  boss 21  84.00  13  52.00 

Miners    67  234.50  74  259.00 

■Top   labor 86  215.00  96  240.00 

Bottom    labor...  32  SS.OO  

Engineer    28  134.40  17  81.60 

Carpenters    18  86.40  13  62. 40 

Total    $1,004.30  $775.00 

Depth,    ft 92  73 

Cost  per  ft $  10.90  $  10.60 

Cust  per  cu.  yd.  2.60  2.50 


TABLE  XXX.— TUNNEL  EXCAVATION,  INDI- 
ANA   STREET    TUNNEL. 

Shifts.  Cost. 

Foreman    16  $    128.00 

Asst.    foreman    15  90.00 

Shift  boss  46  184.00 

Miners    181  633.50 

Top    labor    193  482.50 

Bottom  labor   119  327.23 

Engineer    47  235.60 

Total     $2,080.85 

Progress,    ft 335 

Cost  per  ft $        6.25 

Cost  per  cu.  yd 2.25 

Excavation    was   half   medium   and   half   hard 
clay. 

TABLE  XXXI.— CONCRETING  SHAFTS,  INDI- 
ANA STREET  TI:NNEL. 

East  Shaft.  West  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    4         $  32.00  S         $  64.00 

A.sst.     foreman..     4  24.00  ..  

Shift  boss 10  40.00  6  24.00 

Miners  26  91.00  19  66.50 

Top    labor 52  130.00  50  125.00 

Bottom    labor...     S  22.00  ..  

Engineers    10  48.00  9  43.20 

Carpenter    12  57.60  8  43.20 

Total      $444.60  $365.90 

Lin.  ft 90  71 

Cost  per  ft $     4.95  $     5.15 

Cost  per   cu.    yd.                     3. SO  3.95 


TABLE   XXXII.— CONCRETING  TUNNEL,    IN- 
DIANA STREET   TUNNEL. 

Shifts.  Cost. 

Foreman    8  $      64.00 

Asst.  foreman   9  54.00 

Shift  boss   24  96.00 

Miners    15  52.50 

Top  labor  169  422.50 

Bottom  labor  79  237.00 

Engineer    24  115.20 

Carpenter    24  115.20 

Total  : $1,156.40 

Lin.  ft 335 

Cost  per  ft $       3.55 

Cost  per  cu.   yd 3.25 

TABLE   XXXIV.— COST   OF  EXCAVATING 
SHAFTS,  ILLINOIS  AND  MICHIGAN 
CANAL. 

North  Shaft.  South  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    8         $64.00  10         $80.00 

.Asst.     foreman..     7             28.00  6            24.00 

.Miners    98           343.00  95           332.50 

Bottom    laborers  48           115.20  52           124.80 

Top    laborers 41            98.40  60           144.00 

Engineers    17             81.60 

Carpenter    5             24.00  9             43.20 

Total   $672.60  $830.10 

Progress,    ft 58  5S 

Cost  per  ft 11.60  $  14.30 

Cost  per  cu.   yd.  2.75  3.25 

TABLE    XXXV.— COST    OF    EXCAVATING 

TUNNEL,  ILLINOIS  AND  MICHIGAN 

TUNNEL. 

Shifts.  Cost. 

Foreman    20  $    160.00 

Asst.  foreman 

Miners  203  710.50 

Bottom  laborers  95  228.00 

Top  laborers  131  314.40 

Engineers    33  158.40 

Total   $1,571.30 

Progress,   ft 225 

Cost  per  f I $        7.00 

Cost  per  cu.  yd 2.50 

Excavation  was  hard  clay.     Powder  was  used. 

TABLE   XXXVL— COST  OF  CONCRETING 

SHAFTS,  ILLINOIS  AND  MICHIGAN 
TUNNEL. 
North  Shaft.  South  Shaft. 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    5         $  40.00  3         $  24.00 

Asst.    foreman.,     5  20.00  2  8.00 

Miners    25  87.50  23  80.50 

Bottom    laborers  ..  ..  

Top    laborers....  63  151.20  74  176.60 

Engineer   10  48.00 

Carpenter    7  33.60  6  28.80 

Total   $332.30  $365.90 

Progress,  ft 55  58 

Cost  per  ft $     6.05  $     6.30 

Cost  per  cu.  yd.                   4.65  4.85 

24  hours  wa.s  maintained  in  tlie  driving  of  this 
tunnel,  and  3  to  4  ft.  in  tlic  shafts  in  rock. 

This  work  was  prosecuted  under  the  di- 
rection of  a  competent  foreman.  An  average 
of  18  holes  were  drilled  and  shot  in  the  same 
manner  as  in  the  Ashland  Ave.  Tunnel. 

The  cost  of  the  different  classes  of  work 
in  the  construction  of  the  Drainage  Canal 
Tunnel  is  given  in  Tables  XI  to  XX,  in- 
clusive : 

WESTERN    AVE.    TUNNEL    UNDER    THE    WEST    FORK 

OF  THE  SOUTH    BR.\NCH    OF  THE 

CHICAGO    RA'ER. 

This  tunnel  was  similar  in  all  respects  to 
the  tunnel  under  the  Drainage  Canal.  The 
first   10  or  15   ft,   of   the  north   shaft  in   rock 


TABI-E    XXXin  — COST    OF    TUNNEL    WORK, 


ILLINOIS    AND    MICHIGAN    CANAL    TUNNEL. 


BB.   (25 


Foreman    - 

Miners    

Top    labor    

Bottom  labor  IS 

Engineers    

Carpenters     6 

Timekeeper    

Watchmen     


15 
7 
1 


59 


O 
3 
3 
6 
20 
6 
3 


20 
108 


11 

0 

6 

184 

26 

24 

20 

108 


Total    

Cost  per  ft.  to  be  charged  to  shaft . . . 
Cost  per  ft.  to  be  charged  to  tunnel. 


o 

$      88.00 

24.00 

14.40 

506.00 

124.80 

115.20 

50.00 

216.00 

.$1,138.40 
4.80 
2.40 
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TABLE  XXXVir.— COST  OF  CONCRETING 

TUNNEL,.  ILLINOIS  AND  MICHIGAN 

TUNNEL. 

Replacing  con- 
Concreting,  demned  lining. 
Shifts.     Cost.  Shifts.     Cost. 

Foreman    7         $56.00 

Asst.    foreman...   IS         $  72.00  ..  

Miners    14  49.00  ..  

Bottom    laborers  S4           225.60  33             S0.26 

Top    laborers 106           254.40  25             60.00 

Engineer    20             96.00  7            33.60 

Carpenter    20             96.00  7            33.60 

Total    $793.00  $263.40 

Progress,    ft 225  60 

Cost  per  ft $     3.50  $     4.40 

Cost  per  cu.  yd.  3.20  4.00 

liad  to  be  timbered,  the  rock  being  of  such 
loose  character. 

On  account  of  a  change  in  ahgnment  loD  ft. 
of  the  bottom  varying  in  depth  from  0  to  3 
ft.  had  to  be  removed  in  order  to  obtain 
the  proper  grade.  The  charge  of  this  should 
not  be  made  directlv  to  the  tunnel  excavation. 

Tlie  cost  of  the  different  classes  of  work 
down  from  the  bottom.  The  method  of  blast- 
ing was  the  same  as  in  the  .\shland  .\ve. 
lunnel,  the  work  being  done  under  the  super- 
vision of  the  same   foreman. 

The  costs  of  the  different  classes  of  work 
in  the  construction  of  the  West  Fork  Tunnel 
is  given  in  detail  in  Tables  XXI  to  XXVII,  in- 
clusive : 

INDI.'\N.\     ST.     \V.\TER    PIPE     TUNN'EL. 

This  tunnel  was  constructed  under  favor- 
able circumstances  to  its  completion.  .  But 
little  water  (bailing  only  was  necessary  at 
times)  was  encountered,  and  in  only  two 
places  was  it  necessary  to  hold  up  the  roof 
by  timbering.  When  the  full  shift  was  at 
work  IG  ft.  were  mined  and  concreted  durint; 
the  three  8-hour  shifts.  Mining  was  carried 
on  from  12  o'clock  midnight  until  3  o'clock 
P.  M.,  and  on  the  3-11  shift  the  concrete  lin- 
ning  was  placed. 


TABLE    XLI.— COST   OF    EXCAVATING    TUN- 
NEL.     DIVERSEY   BLVD.   TUNNEL. 

From  From 

^East  Shaft-^  ,_West  Shaft-^ 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    20         $160.00  9         $  72.00 

Asst.     foreman..   45           270.00  23           138.00 

Miner    110           385.00  90           315.00 

Top    labor 223           557.50  92           230.00 

Bottom    labor... 293           732.50  96           240.00 

Engineer    112           392.00  50           175.00 

Fireman     100           250.00  S             20.00 

Total    $2,747.00  $1,190.00 

Progress,   ft 328  122 

Cost    per    ft $     8.40  $     9.75 

Cost  per  cu.   yd.               $     3.00  $     3.50 

TABLE     XLII.— COST     OF     CONCRETING 
SHAFTS.     DIVERSEY  BL'STD.  TUNNEL. 

From  Frcjm 

^East  Shaft-^  ^West  Shaft-^ 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    23         $184.00  8         $64.00 

.\sst.  foreman  . .     5             30.00  8             48.00 

Miners    . .  •. 5             17.50  11             3S.50 

Top    labor 73           182.50  S4           210.00 

Bottom    labor. . .   46           115.00  2S             G.i.Ofl 

Engineer    54           189.00  12             60.00 

Total     $718.00  $485.50 

Progress,    ft 62  69 

Cost  per  ft $  11.60  $     7.05 

Cost  per  cu.   yd.               $     4.00  $     4.70 


TABLE     XLIIL—COST     OF  CONCRETING 
TUNNEL. 

From  From 

^East  Shaft-^  ^West  Shafts 

Shifts.     Cost.  Shifts.     Cost. 

Foreman    ... 5         $  4ii.00  2         $  16.00 

.4sst.     foreman..   12             72.00  5             30.00 

Miner    27             94.50  24             84.00 

Top   labor 56           140.00  25             62.50 

Bottom    labor...   72           180.00  28             70.00 

Engineer    31           108.50  12             42.00 

Fireman     24             60.00  2               5.00 

Total   $695.00  $309.50 

Cost  per  ft $     2.10  $     2.50 

Cost  per  cu.   vd.               $     3.10  $     3.30 

Progress,   ft 328  12' 


TABLE    XXXVIIL— COST    OF    GENERAL  WORK.     DIVERSEY  BLVD.  TUNNEL. 


Sc 

m3 

= 

gtan 

m 

3  0) 

P 

.a 
1 

C^         r— 

H'a 

bo     c 

c 

bofl 

C 

■S  M 

'■Z 

:=r: " 

t!  c 

CQ  m'5o 

3i 

Q 
X 

10 
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Assistant    foreman 

3 

3 

Miners     

12 

Top    laborers 

. . . .      77 

38 

IS 

Bottom    labor 

41 
14 

Engineer    

- 

9 

2 

14 

1 

Carpenter                   

13 

Timekeeper     

Watchman 
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19 

$     152.00 

27 

40 

240.00 

[ 

8 

41 

143.50 

■> 

120 

257 

642.50 

> 

30 

82 

205.00 

[ 

91 

117 

409.50 

32 

50 

150.00 

11 

24 

120.00 

38 

138 

414.00 

72 

172 

344.00 

Total     $2,820.50 

Cost  per  ft.  to  be  charged  to  shaft $        7.80 

Cost  per  ft.  to  be  charged  to  tunnel $        3.90 

T.\BLE   XXXIX.— COST   OF  SHAFT   EXCAVATION  DIVERSEY  BLVD.  TUNNEL,  EAST  SHAFT. 


Foreman    

Assistant    foreman. 

Miners     

Top    laborers 

Bottom    laborers... 

Engineer    

Caipenter    


Total     

Progress,    ft 

Depth    of    timbering. 

Depth   of  shield 

Cost    per    ft 

Cost  per  cu.  yd 


TABLE  XL.— COST  OF  SHAFT  EXCAVATION 


Foreman  .... 
.Assistant    fort 

"Miners    

Top  labor. . . . 
Bottom  labor. 
Engineer  .  .  .  . 
Carpenter    .  . . 


Total     

Progress,    ft 

Depth   of   timberin*::. 
Depth   of  shield  .  . .  . . 

Cost  per  ft 

Cost  per  cu.  yd 


— E.Ncavafing — , 

, — Timb 

sring — ^ 

Placin 

S  Shield. 

hifts. 

Cost. 

Shifts. 

Cost. 

Shifts. 

Cost. 

2S 

$     224.00 

7 

$  56.00 

a 

$  40.00 

IS 

ins.  00 

;"i 

30.00 

19 

6.00 

SI 

2S:;..".o 

19 

66.50 

12 

66.50 

8n 

2>7..-,0 

15 

77.50 

3 

30.00 

D.T 
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31 

37.50 

7 

7.50 

24 

84.00 

8 
22 

28.00 
110.00 

24.50 

$1,074.50 

$405.50 

$174. .^0 

65.8 

50 

16 

$       16.311 

$     S.IO 

$  10.90 

$         3.05 

CCAA 

^4.TION,  DIVERSEY     BLVE 

.    TUNNEL, 

WEST 

SHAFT. 

—Excavating — , 

, — Timbering — ^ 

Placing  Shield. 

iifts. 

Cost. 

Shifts. 

Cost. 

Shifts. 

Cost. 

■'.1 

?     200.00 

6 

$  4S.O0 

$  40.00 

14 

84.00 

4 

24.00 

^ 

12.00 

86 

301.00 

18 

63.00 

99 

77.00 

1S4 

385.00 

54 

135.25 

25 

62.50 

4, 

117.50 

10 

25.00 

2 

5.00 

HI 

3.1.00 

*' 

17..50 
170.00 

4 

14.50 

$1,122.50 

71 

$482.75 

35 

$  13.75 

$211.00 

$      15.80 

36 

$     5.S'> 

.?         2. SO 

TABLE    XLIV.— SUMMARY    OF    UNIT    COSTS 
OF  SH.\FTS   AND   TUNNEL   EXCAVATION. 

Preliminary 
Sinking  and   over- 

and  driving         head   charges 
only.  added. 


O 
o 


o 


B^ 


Ashland    .Avenue   Tunnel- 
Shaft    in    clay $  2.20 

Shaft   in   rock 10.70 

Tunnel    in    rock..     6.65 

Drainage    Canal    Tunnel — 

Shaft   in    clav 3.40 

Shaft   in  rock 7.75 

Tunnel    in    rock..     5.00 

West    P'ork    Tunnel — 

Shaft    in   clay 2.20 

Shaft   in   rock. . .  .     6.50 
Tunnel    in   rock..     5.60 

Indiana  Street  Tunnel- 


35 
75 
30 

40 
.65 

85 

1.30 
■-25 
1.00 


$  3.10  $12.85 

12.30  40.85 

7.75  15.50 

4.50  18,80 

9.05  37.90 

5. 85  16.40 

4.05  17.00 

8.35  34.95 

7.20  20.10 


Shaft    in    clay. 
Tunnel    in    clay. 


2.55 
2.25 


Illinois  &  Michigan   Canal 


Shaft  in  clay 3.00 

Tunnel    in    clay..     2..jO         ,. 
Diversey  Boulevard  Tunnel — 

Shaft    in   clav 4.85       25 

Tunnel    in    clay..     3.15         9, 


.75 
.25 
nnel- 

,45 
uO 

.25 
.10 


3.15 
2.65 


13.15 
7.45 


3.80       15.80 

o.iU  o.iU 


6.35 
4.20 


31.45 
11.70 


TABLE     XLV.— SUMMARY    OF    UNIT     COSTS 
OF    SHAFTS    AND    TUNNELS— CON- 
CRETE   LININGS. 

Cost  of  Miscellan- 

placing  lin-  eous  ^^-ork 

ing  only.  added. 


O 


o 


o 


7.35 
7.00 
3.05 

$  7.75 
6.60 
5.50 

$10.05 
8.10 
3.95 

6.60 
8.15 
4.00 

6.75 
7.30 
4.30 

8.80 
9.50 
4.75 

6.55 

10.50 

5.15 

7.60 
6.70 
6.00 

9.85 

14.35 

6.55 

5.05             4. SO 
3.55             3. SO 
Tunnel— 
6.20             6.00 
3.50             3.70 

6.25 
4.15 

7. SO 
4.10 

9.20 
2.30 

6.00 
3.70 

10.80 
3.60 

Ashland  Avenue  Tunnel- 
Shaft    in   clay. .  .  .$  5.65 

Shaft  in  rock 6.40 

Tunnel  in  rock..  5.70 
Drainage  Canal  Tunnel — 

Shaft   in   clay 5.05 

Shaft   in  rock 5.40 

Tunnel  in  rock..  3.65 
West  Fork  Tunnel- 
Shaft   in   clay....     5.05 

Shaft  in  rock. .  . .     7.80 

Tunnel  in  rock..  4.70 
Indiana  Street  Tunnel — 

Shaft   in   clay 3.90 

Tunnel    in    clay. .     3.25 

Illinois  &  Michigan  Canal  Tunnel 

Shaft   in   clay....     4.75 

Tunnel  in  clay..  3.20 
Diversey    Boulevard    Tunnel 

Shaft   in   clay 4.50 

Tunnel    in    clay..     3.20 

It  was  first  attempted  to  use  40  per  cent 
dynamite  to  loosen  up  the  clay,  but  following 
the  first  shot  a  lump  of  clay  fell  on  the  leg 
of  one  man  and  broke  it,  after  which  the 
ground  was  grubbed  out.  The  bottom  half 
was  hard  clay  and  hardpan  and  the  top  half 
was  medium  clay. 

In  the  shafts  with  four  miners  per  shift 
working  10  ft.  were  excavated  per  24  hours. 
.•\bout  4-1/3  cu.  yds.  were  averaged  per  8 
hours  for  each  man  digging  in  both  the  shafts. 

In  concreting  the  shafts  the  steel  rings 
holding  the  lagging  were  removed  from  the 
shaft  and  the  lagging  taken  away  from  the 
e.xcavation  and  placed  against  centers  for 
forms.  A  platform  was  made  to  fit  over  the 
forms  and  upon  it  the  concrete  was  dumped 
and   then   shoveled   into   place   and   tamped. 

In  concreting  the  tunnel  the  bottom  was 
first  placed  and  graded  to  templet.  A  board 
floor  was  then  laid  over  this  concrete,  the 
centers  placed  and  the  lagging  set  in  as  the 
concrete  came  up. 

The  concrete  was  hand  mixed  on  a  plat- 
form at  the  top  of  the  shaft,  loaded  into 
cars  and  let  down  on  a  cage  into  the  tunnel. 

The  costs  in  the  different  classes  of  the 
work  in  the  construction  of  the  Indiana  Street 
Tunnel  are  given  in  Tables  XXVIII  to 
XXXII,   inclusive: 

ILLINOIS      .AND      MICHIGAN     CANAL     TUNNEL     AT 
WESTERN    AVE, 

This    tuimel    was   constructed    by   the    same 


:4 


ENGINEERING  &  CONTRACTING 


Vol.  XXXVIII.     Xo.   1. 


firm  and  under  the  supervision  of  the  same 
foreman  as  was  the  Indiana  tunnel.  Powder 
was  used  in  excavating  this  tunnel,  but  the 
clay  was  too  spring^'  for  good  results. 

Some  bad  cement  was  delivered  and  used 
before  testing  and  which  did  not  set  up.  As  a 
consequence,  60  ft.  of  the  tunnel  lining  had  to 
be  removed  and  replaced. 

.  The  north  shaft  of  this  tunnel  was  exca- 
vated and  lined  by  using  a  windlass  for  rais- 
ing and  lowering.  It  appeared  as  cheap  as 
though  a  hoisting  engine  had  been  used,  but 
the  time  was  much  longer. 

The  costs  of  the  different  clases  of  work  in 
the  construction  of  the  Illinois  and  Michigan 
canal  tunnel  are  given  in  Tables  XXXIII  to 
XXXVII  inclusive. 

DIVERSEY  BOULEVARD  TUNXEL. 

This  tunnel  and  shafts  were  shown  on  the 
plans  to  have  the  same  cross  section  as  the 
other  water  pipe  tunnels  in  clay.  The  borings 
indicated,  however,  that  quicksand  would  be 
encountered  in  the  sinking  of  both  shafts  and 
that  the  tunnel  would  be  in  solid  rock.  Acting 
on  this  the  contractor  elected  to  use  8x8  ft. 
octagonal  bracing  instead  of  the  usual  circu- 
lar iron  rings.  This  necessitated  placing  a 
much  larger  amount  of  concrete  in  the  shaft 
lining  than  was  actually  called  for  in  the 
specification. 

Upon  excavating  the  shafts  to  about  half 
their  depth  the  method  of  holding  up  the 
excavation  was  changed  from  timbermg  to  the 
use  of  a  steel  shield,  which  was  let  down  in 
sections  and  jacked  into  place  as  the  exca- 
vating  progressed.     Water   in   large   amounts 


TABLE  XLVI.— SUMM.^RY  OP  UNIT  COSTS, 
GIVING  COST  PER  LIN.  FT.  FOR  GENERAL 
AND  PLANT,  AND  GRAND  TOTALS  PER 
LIN.  FT.  FOR  SHAFTS  AND  TUNNELS. 

02  02  H  X 


Ashland  Avenue   Tunnel — 

Plant    and    general 

per  lin.  ft $6.20     $6.20     $3.10 

Grand      total      per 

im.    ft 22.90      4S.95     19.45 

Drainage   Canal  Tunnel — 

Plant  and   general.     6.60         6.60     3.30 

Grand  total   27.60       47.40     21.1.T 

West  Fork  Tunnel — 

Plant   and  general.   11.00       11.00     5.50 

Grand     total 26.85       49.30     26.65 

Indiana    Street    Tunnel — 

Plant   and   general.     3.60     $1.80     

Grand   total 19.40     11.60     

111.   &  Mich.   Canal  Tunnel — 

Plant   and  general.     4. SO     2.40     

Grand   total 23.60     12.90     

Diversey  Blvd.  Tunnel — 

Plant  and   general.     7.80     3.90     

Grand    total 32.25     15.30     


was  encountered,  a  large  Nye  pump  being  used 
in  both  shafts  all  the  time. 

When  the  elevation  was  reached  for  the 
tunnel  grade  no  rock  other  than  large  boulders 
was  found,  and  a  boring  10  ft.  deeper  did  not 
discover  rock.  It  was  presumed  that  in  the 
original  borings  large  boulders  had  been  struck 


and  mistaken  for  solid  rock.  The  tunnel  was 
driven  through  water  bearing  sand  and  gravel 
on  top  and  hard  clay  on  the  bottom  from  the 
east  shaft  and  through  hard  clay  from  the 
west  shaft. 

When  the  eye  in  the  west  shaft  was  cut 
for  the  tunnel  the  ground  fell  into  the  shaft 
and  the  surface  of  the  ground  at  the  top  of 
the  shaft  sunk  10  ft.,  tipping  over  the  hoisting 
engine  and  compressor. 

Xo  timbering  was  necessary  to  hold  the 
ground  in  the  tunnel  from  the  west  shaft, 
but  the  tunnel  sides,  roof  and  face  from  the 
east  shaft  had  to  be  sheeted  tight. 

In  the  tunnel  from  the  east  shaft  one  miner 
worked  with  two  muckers  each  shift.  The 
miner  on  one  shift  was  an  Assyrian  with  ex- 
perience in  this  class  of  work.  The  tunnel 
was  excavated  and  lined  in  4  ft.  sections. 
The  excavation  was  started  at  the  crown,  and 
by  removing  the  upper  half  the  center  vertical 
plank,  which  had  been  previously  placed  to 
hold  up  the  face,  the  wet  sand  and  gravel 
could  be  removed  by  hand  until  there  was 
room  to  place  the  crown  plank  and  place  a 
post  under  it.  This  method  was  continued 
down  each  side  in  turn  until  the  springing 
lines  were  reached,  at  which  point  ground 
v.-as  reached  which  would  stand  up.  The  tim- 
bering, except  the  posts,  was  left  in  and  the 
concrete  lining  placed.  The  posts  were  re- 
moved as  reached  by  the  concrete. 

The  costs  of  the  different  classes  of  work 
in  the  construction  of  the  Diversey  Blvd.  tun- 
nel are  given  in  detail  in  Tables  XXX\"1II  to 
XLIII    inclusive. 
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Some   Costs   of   Macadam  and   Gravel 
Road  Construction  in  Missouri. 

The  Missouri  Highway  Department  speci- 
fies two  classes  of  metaled  surface  roads, 
namely  Class  "A"  and  Class  "B."  In  the  first 
mentioned  class  the  broken  stone  or  gravel  is 
placed  in  two  courses ;  in  the  Class  B  roads 
the  metal  is  spread  in  one  course.  In  a  bul- 
letin issued  recently  by  the  Missouri  Highway 
Department,  of  which  Mr.  Curtis  Hill  is  the 
Engineer,  the  following  costs  are  given  on 
the  construction  of  these  two  classes  of  roads : 

."Vside  from  the  cost  of  grading,  1.5-ft.  Class 
"B"  rock  roads  in  this  state  cost  about  $2,500 
to  $.3..500  per  mile,  and  gravel  $1..500  to  $2.-500; 
for  10-ft.  width,  $1,500  to  $2,500  for  rock 
and  $800  to  $1,800  for  gravel.  The  well-made 
rock  roads  of  standard  width.  15  ft.,  Class 
"A"  specifications,  in  the  state  are  costing 
from  $4,000  to  $6,000  per  mile,  and  the  gravel 
from  $2,.500  to  $4,000,  the  narrower  roads 
costing  relatively  less,  an  average  which  would 
be  higher  but  for  the  fact  that  few  rock 
roads  have  been  huilt  in  the  parts  of  the  state 
where  rock  mu.st  be  shipped  and  is  expensive. 
It  will  cost  $1,000  to  $2,000  more  per  mile  in 
these  sections,  or,  from  $5,000  to  $7,000  per 
mile  for  15-ft.  Class  "A"  rock  roads. 

The   following  is  the  appropriate  cost  of  a 
road-making  plant,  operating  in  this  state: 
6  dump  cars  and  200  ft.  of  trackage  for 

use  in  quarry   $    600.00 

Crusher.    11   ins.   by   IS   ins.,   25   tons  per 

hour  capacity   77.'. 00 

Bin— 3  sections  350.00 

Elevator— 14  ft 150.00 

Revolving  screen — 30-in..  4  ft.  long 12.>.0i) 

Two  traction  engines— 20  h.p 3,000.00 

One  10-ton  steam  roller— 15  h.p 2.500.00 

One  6-horse  grader   200.00 

6  dump  wagons — 1%  cu.  yds 600.00 

12  hand  drills,   12  picks,   12  crowbars,  24 

shovels    50.00 

One  road  plow,  $5 — 11-in.  cut.  4-horse. . .         20.0(1 

i;  wheelers  No.  2—13  cu.  ft.  capacity 200.00 

6  drags  No.  2— 4yo  cu.  ft.  capacity 40.00 

Sprinkling    wagon    No.    3—600    gals,    ca- 
pacity          325.00 

.$S.935.00 
MovinfT  the  plant  12  miles  over  land  and  set- 
ting it  up  at  a  new  quarry,  cost  $500.  (After 
the  move,  the  plant,  new  to  begin  with,  which 
had  only  been  used  to  build  four  miles  of 
IG-ft.  roadbed,  cost  $200  for  new  fittings  and 


repairs,    which,    for    six    months'  use,    is    an 

annual  depreciation  on  plant  of  5  per  cent,  of 
the  cost  price.) 

.\n  actual  cost  for  average  conditions  in  the 

state  for  a  Class  "A'  rock  road  is  about  as 
follows: 

Per  cu.  yd. 
Per  sq.  of  finished 
yd.  of  road  (loose 
of  road  measure- 
surface,  ment). 

Quarrv  rent   $0,013  $0.05 

Quarryin-i  0.100  0.40 

Crushing    0.075  0.30 

Hauling,  per  mile  (1  mile)..     0.075  0.30 

Shaping  roadbed    0.025  0.10 

Spreading  material 0.025  0.10 

Rolling    0.013  0.05 

Sprinkling 0.013  0.05 

Superintendence    0.13  0.05 

Incidentals    0.013  0.05 

Totals     $0,364  $1.45 

This  does  not  include  grading,  tile  drains, 
culverts,  interest  on  plant,  nor  profits.  It 
costs  something  to  transport  a  plant,  and 
there  are  also  bonds  and  insurance  and  a  de- 
preciation of  the  outfit,  as  well  as  a  percent- 
age on  the  investment  or  profits ;  in  fact,  not 
less  than  20  per  cent,  should  be  added  to  the 
above  cost. 

Where  gravel  is  used  we  have  the  forking, 
3  cts.,  or  screening.  25  cts..  and  loading.  10 
cts.,  instead  of  the  70  cts.,  for  quarrying  and 
crushing.  Thus,  if  gravel,  with  only  a  mile 
haul,  is  used  unscreened  and  as  it  is  found 
in  the  bed,  there  is  a  saving  in  first  cost  of 
about  60  cts..  making  the  road  cost  85  cts.  per 
cu.  yd.  If  rolling  and  sprinkling  are  also  dis- 
pensed with,  there  is  a  further  decrease  in 
cost  of  10  cts..  but  to  all  of  this  must  be  added 
the  20  per  cent. 

A  road  built  in  the  state  in  1908,  10  ft. 
wide,  with  10  ins.  in  depth  of  broken  rock, 
loose  measurement,  put  on  in  two  courses,  of 
crusher  run,  the  subgrade  and  each  course  of 
rock  rolled  with  a  10-ton  roller,  but  not 
sprinkled,  cost  $1.10  per  cu.  yd.,  about  $1,800 
per  mile. 

-\nother  road  recently  completed  is  of 
crusher  run  rock,  12  ins.  thick,  loose  meas- 
urement, in  two  courses,  rolled  and  two-mile 
haul,  with  a  9-ft.  roadway  complete,  but  in- 
cluding some  grading  and  draining,  cost 
$3,100  per  mile,  $1.70  per  cu.  yd,  of  rock. 


A  gravel  road  recently  built  in  the  state, 
with  a  lo-ft.  roadway,  12  in.  of  loose  gravel 
unscreened,  with  a  2-milc  haul,  put  on  in  two 
courses  and  rolled,  cost  $2,600  per  mile.  $0,90 
per  cu.  yd.  Another  with  a  10-ft.  roadway, 
12  in.  of  unscrcncd  gravel,  unrolled,  and  an 
average  haul  of  two  miles,  cost  $1,600  per 
mile.  $0.82  per  cu.  yd. 

Cost  of  Class  "B"  road  at  Fredericktown, 
Mo.,  1910,  base  of  field  boulders.  5  in.  thick, 
3  ins.  of  clay,  and  then  a  dressing  of  4  ins. 
of  creek  gravel,  over  which  1  in.  of  clay 
from  the  side  ditches  was  spread,  has  packed 
into  a  good  road,  10  ft.  wide  of  metal,  1% 
miles  long,  was  $1,700,  not  including  grad- 
ing, except  side  ditches,  as  stated  above. 

Cole  county,  Missouri,  1910 :  Crusher  run 
of  cotton  rock  not  to  exceed  3  ins.,  put  on  10 
ft.  wide,  and  10  ins.  deep  (loose)  in  one 
course  and  rolled  drv  with  10-ton  roller,  cost 
for: 

Earth  excavated — 5,000  cu.  yds.  per  mile, 
cost  8  cts.  per  cu.  yd. 

Crushed  rock — 1,630  cu.  yds.  per  mile,  cost 
$1.16  per  cu.  yd. 

Contract  price   (complete) — $2,400  per  mile. 

The  estimate  for  Mill  Street  road,  Greene 
county,  Missouri,  by  Mr.  Culler,  the  county 
engineer,  for  Class  "B"  road  was :  Grading, 
cutting  brush,  roots,  etc.,  .30  ft.  wide.  13.210 
lin.  ft.,  $375— $150  per  mile.  Ditto.  6.600 
lin.  ft.,  and  in  addition  some  grading,  ditch- 
ing and  raking  loose  rock  off  a  chertv  soil  20 
ft.  wide.  $1,000— $800  per  mile.  Graveling  10 
ft.  wide,  6  ins.  deep,  loose  and  unrolled  (grav-- 
el  1%  mile  haul,  free  at  pit),  19,810  lin.  ft.,  at 
$1.10  per  cu.  yd.,  at  $4,034.80— $1,100  per  mile. 
The  average  total  estimated  cost  over  the 
whole   length — $1,600  per   mile. 

For  Class  "A"  work  in  State  Fair  grounds, 
Sedalia,  Mo.,  April  1911: 

Per 
cu.  yd. 

Crushed  rock  (delivered) $1.60 

Shaping  roadbed 10 

Spreading  rock    10 

Rolling     05 

Sprinkling    05 

Superintendency    05 

Profits   and   incidentals 25 

$2.20 

The  rock  was  put  on  21  ft.  wide,  average 
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thickness.  10  ins.  loose,  sledge  base,  with  top 
course  of  Joplin  chats.  Chats  quoted  15  cts. 
per  ton  f.  o.  b.  cars  at  Webb  City  for  mine 
run  and  20  cts.   for  the  screened   Vs  to  %ins: 

3.700  ft.  o(  road    $4,736.00 

ZOO  ft.  of  drain  pipe  at  20  cts 40. 00 

200  ft.  of  culvert  pipe  at  50  cts 100.00 

.H,S76.00 
Contract  awarded  for $4,9;i0.00 

Some  Details  and  Specifications  of  the 

California  Highway  Commission. 

The  State  Highway  Commission  of  Califor- 
nia, of  which  Mr.  .Austin  B.  Fletcher  is  Engi- 
neer, is  planning  the  construction  this  year  of 
a  considerable   mileage  of   improved  highway 


Profile  Grade 


applications.  The  first  is  to  be  made  when  the 
broken  stone  surfacing  is  compact  and  com- 
pleted to  the  Engineer's  satisfaction,  and  when 
it  is  thoroughly  dry  and  presents  a  uniform 
appearance  free  from  cemented  spots.  Heavy 
asphaltic  oil  is  to  be  applied  to  the  entire  area 
of  the  broken  stone  surfacing,  by  means  of 
suitable  spraying  machines,  at  the  rate  of  %  to 
%  gal.  to  the  sq.  yd.  of  surface,  the  quantity 
between  the  limits  mentioned  to  be  discre- 
tionary with  the  Engineer.  The  oil  is  to  be 
allowed  to  penetrate  into  the  roadway  for  not 
more  than  24  hours  and  is  then  to  be  covered 
by  a  thin  layer  of  broken  stone  screenings  of 
the  size  and  quality  used  in  filling  the  voids  of 
the  supper  course  of  the  broken  stone  sur- 
facing.   Sufficient  screenings  are  to  be  applied 


Fig.    1 — Typical    Section   of   Oiled    Macadam. 


•imder  the  $18,000,000  bond  issue  now  available. 
Bids  on  one  of  the  first  contracts  on  this  work 
-were  opened  June  24.  This  contract  called  for 
the  construction  of  a  portion  of  highway  in 
^"uba  County  between  Morrison's  Crossing  and 
Marysville.  The  matter  in  this  article  and  the 
illustrations  have  been  taken  from  the  plans 
and  specifications  for  the  above  work.  It  is 
probable  that  the  Commission  will  not  prepare 
a  pamphlet  containing  standard  specifications 
which  will  apply  to  all  of  the  roads  to  be  con- 
structed. The  work  in  California  will  vary  so 
much  in  character  and  the  contract  sections 
will  lie  so  long  that  at  present  it  seems  ad- 
visable to  prepare  special  specifications  tor 
each  case.  'While  the  details  and  specifications 
in  this  article  relate  only  to  the  Morrison's 
Crossing-Marysville  Road,  they  give  an  idea 
•of  what  will  be  the  general  requirements  of 
the   Commission. 

Broken  Stone  Siirfaeing. — The  specifications 
provide  that  all  broken  stone  used  for  sur- 
facing shall  have  an  avreage  coefficient  of 
wear  (French)  of  not  less  than  14,  when 
tested  with  the  Page-Devol  machine  after  the 
method  approved  by  the  U.  S.  Office  of  Public 
Roads.  "This  broken  stone  is  to  be  spread  in 
two  layers,  the  lower  course  consisting  of 
stone  which  will  pass  through  a  ring  2%  ins. 
in  diameter  and  will  not  pass  through  a  ring 
IVe  ins.  in  diameter.  The  upper  course  is  to 
consist  of  a  stone  which  will  pass  through  a 
ring  1%  ins.  in  diameter,  but  will  not  pass 
through  a  ring  %  in.  in  diameter.  Fig.  1  shows 
a  typical  section  of  the  Morrison's  Crossing- 
Marysville  Road.  In  this  road  the  lower  course 
is  to  be  4  ins.  deep  at  the  center  and  2  ins.  deep 
at  the  sides  after  rolling.  The  upper  course  is 
to  be  uniformly  2  ins.  deep  after  rolling,  pro- 
vided, however,  that  not  more  than  55  tons  of 
broken  stone,  including  broken  stone  screen- 
ings, shall  be  used  for  each  100  lin.  ft.  of 
macadam  surface,  15  ft.  wide.  After  the  two 
courses  have  been  thoroughly  compacted,  bro- 
ken stone  screenings,  not  larger  than  will  pass 
through  a  %-in.  mesh  nor  smaller  than  will  be 
retained  in  a  screen  having  1/10-in.  meshes, 
are  to  be  laid  on,  rolled  and  watered.  No 
water  is  to  be  used  on  the  lower  course,  and  if 
in  the  opinion  of  the  Engineer  this  course  can- 
not be  compacted  without  a  filler,  sand,  gravel 
or  other  material  is  to  be  applied.  The  rolling 
is  to  be  done  by  steam  or  gasoline  road  rollers, 
and  it  is  provided  that  a  maximum  of  100  tons 
of  broken  stone  per  8-hour  day  rolled  shall  be 
deemed  the  capacity  of  a  10-ton  roller  on  this 
work.  It  is  also  provided  that  the  contractor 
shall  so  plan  his  work  that  at  no  time  shall  the 
lower  course  of  broken  stone  be  more  than  400 
ft.  in  advance  of  the  upper  course. 

Asphaltic  Oil  Wearing  Surface. — The  as- 
phaltic oil  wearing  surface  in  the  case  of  the 
road  shown  in  Fig.  1  is  to  be  placed  in  three 


to  absorb  the  oil,  and,  if  required,  stable 
brooms  are  to  be  used  to  spread  the  screenings 
uniformly  over  the  entire  area  oiled.  The  en- 
tire surface  is  then  to  be  rolled  thoroughly 
until  it  is  smooth,  hard  and  compact,  and  the 
roller  causes  no  perceptible  movement  ahead 
of  it.  Care  must  be  taken  during  the  rolling 
to  cover  the  oiled  surface  in  all  places  so  that 
the  material  will  not  adhere  to  the  roller. 

Before  the  second  coat  of  heavy  oil  is  ap- 
plied, all  places  upon  the  surface  of  the  pave- 
ment which  show  an  e.xcess  of  screenings  are 
to  be  swept  clean.  The  second  application  of 
oil  is  to  be  spread  at  the  rate  of  %  to  %  gal. 
per  sq.  yd  of  surface  area,  as  may  be  directed 
by  the  Engineer.  Clean  screenings  or  fine 
gravel  are  then  to  be  uniformly  spread  over 
the  entire  surface  in  quantity  sufiicient  to  pre- 
vent the  oiled  surface  from  adhering  to  the 
rollers,  after  which  the  roadway  shall  be  thor- 
oughly rolled.  After  the  rolling  has  continued 
sufficiently  to  give  a  hard,  smooth,  finished 
surface,  a  finishing  coat  of  rock  dust  or  fine 
sand  is  to  be  applied  to  the  roadway,  and  the 
surface  again  rolled.  This  rolling  is  to  be  con- 
tinued until  the  finished  surface  is  satisfactory 
to  the  Engineer.  If  the  oil  shows  through  the 
dressing,  it  is  to  be  taken  up  with  screenings 
or  fine  gravel.  Should  spots  develop  which 
require  more  oil,  it  shall  be  applied,  screened 
and  rolled  to  the  satisfaction  of  the  Engineer. 

After  the  road  has  been  open  to  traffic  for  a 
period  of  three  and  not  more  than  four  weeks, 
a  third  application  of  oil  is  to  be  spread  at  the 
rate  of  from  %  to  %  gal,  as  the  Engineer  may 
determine,  per  sq.  yd.  of  the  surface  area  cov- 
ered, should  the  same  be  required  by  the 
Engineer.  Before  applying  this  coat  of  oil, 
the  surface  of  the  pavement  is  to  be  thor- 
oughly swept  free  from  all  vegetable  matter, 
manure,  paper  or  other  objectionable  matter, 
with  stable  Ijrooms.    This  coat  of  oil  is  to  be  cov- 


porous  spots  that  develop  will  be  re-oiled,  and 
any  excess  of  oil  shall  be  thoroughly  screened. 

The  contractor  is  to  maintain  the  roadway 
for  a  period  of  30  days  after  its  completion. 
.All  oil  coming  to  the  surface  during  that  pe- 
riod is  to  be  immediately  covered  with  screen- 
ings, fine  gravel  or  coarse  sand.  The  pave- 
ment when  ready  for  final  acceptance  shall  be 
thoroughly  compacted,  and  the  surface  of  the 
pavement  shall  present  a  uniform,  bituminized 
appearance. 

It  is  required  that  asphaltic  oil  used  in  the 
work  shall  be  sprayed  upon  the  roadway  by 
means  of  spraying  machines  satisfactory  to 
the  Engineer.  The  use  of  "gravity  distributors"' 
will  not  be  permitted. 

Scarifying  and  Bituminicing  Existing  Macad- 
am.— One  portion  of  the  Morrison's  Crossing- 
Marysville  Road  is  to  be  scarified  and  the 
existing  macadam  bituminized.  The  specifica- 
tions for  this  require  that  the  surface  of  the 
existing  macadam  roadway  shall  be  thoroughly 
scarified  to  a  depth  of  not  less  than  4  ins.  The 
scarified  macadam  shall  then  be  properly 
spread  out  by  raking  or  other  means  until  the 
surface  is  uniform  and  approximately  parallel 
to  the  finished  grade,  as  shown  on  the  cross- 
sections.  The  scarified  macadam  is  to  be  spread 
at  least  1%  to  2  ins.  above  the  finished  crown, 
where  material  is  available,  otherwise  sufficient 
broken  stone  is  to  be  added  to  the  scarified 
material  to  give  the  proper  grade  after  the 
stone  is  compacted.  After  uniformly  spreading 
the  scarified  macadam,  as  above,  no  rolling  is 
to  be  done  until  the  rough  surface  has  been 
approved  by  the  Engineer.  After  the  scarified 
surface  has  been  prepared,  as  above,  it  is  to  be 
rolled  with  a  steam  or  gasoline  roller  until  it 
has  been  thoroughly  compacted.  Clean  screen- 
ings or  clean,  fine  gravel  are  then  to  be  spread 
uniformly  over  the  surface  in  quantity  suf- 
ficient to  properly  fill  the  voids  in  the  broken 
stone.  The  whole  is  to  be  thoroughly  rolled 
dry,  screenings  or  gravel  being  added  as  the 
rolling  progresses,  until  the  rock  refuses  to 
take  any  additional  material.  The  roadway  is 
then  to  be  thoroughly  sprinkled  and  rolled  to 
a  hard,  uniform  surface,  or  until  there  is  no 
perceptible  movement  of  the  road  surface 
ahead  of  the  roller,  and  the  stones  are  not 
disturbed  by  the  wheels  of  heavily  loaded 
wagons.  Screenings  or  fine  gravel  are  to  be 
added  wherever  porous  spots  appear  upon  the 
macadam  surface,  and  the  rolling  shall  con- 
tinue until  satisfactory  to  the  Engineer.  The 
surface,  as  above  prepared,  is  then  to  be 
bituminized  over  its  entire  surface  area  in  the 
same  manner  as  previously  provided  for  the 
remainder  of  the  work  and  m.iintained  as 
therein  specified. 

Aspjialtic  Oil.  Etc. — The  following  are  the 
specifications  for  the  asphaltic  oil  to  be  used 
in  the  work : 

(a)  The  oil  shall  be  a  natural  oil  with  an 
rtsphaltic  base,  treated  to  remove  water  or  sedi- 
ment, or  the  residuum  of  such  an  oil  from 
which  the  volatile  material  has  been  removed 
by  distillation,  and  shall  be  satisfactory  to  the 
Engineer.  It  must  not  have  been  injured  by 
overheating,  and  it  must  not  be  obtained  by 
adding  solid  asphalt  to  lighter  oils  or  distillates. 

(b)  All  oil  must  be  delivered  at  the  point  re- 
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Fig.  2— End  Wall   and  Section  of   12-in.  Cor- 
rugated   Pipe    Culvert. 

ered  with  broken  stone  screenings  containing 
the  dust  or  with  coarse  sand,  applied  in  sufficient 
quantity  to  take  up  the  oil.  Every  portion  of 
the  surface  is  then  to  be  broomed  to  secure  a 
uniform  spreading  of  the  screenings  and  oil, 
after  which  the  road  will  be  rolled  thoroughly 
to    the    satisfaction    of    the    Engineer.      .\ny 


Fig.    3 — Concrete    Monument. 

quired  for  spraying  at  a  temperature  of  not  less 
than  150°  F.,  nor  more  than  300°  F. 

(c)  In  determining  the  quantity  of  oil  deliv- 
ered, the  correction  for  expansion  by  heat  shall 
be  as  follows;  From  the  measured  volume  of 
oil  received  at  any  temperature  above  60°  F.. 
an   amount    equivalent   to   0.4   of   1   per  cent    for 
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every  10°  above  60°  F.  shall  be  subtracted  as 
the  correction  for  expansion  by  heat.  For  the 
pui-pose  of  measuring  oil  a  temperature  of  60° 
F.    shall  be  deemed  a  normal   temperature. 

(d)  Deduction  will  be  made  for  water  and 
sediment  in  exact  proportion  to  the  percentag" 
of  water  and  sediment  found  therein,  and  the 
oil  shall  not  contain  over  2  per  cent  of  such 
water  and  sediment. 

(e)  After  being  freed  from  water  and  sedi- 
ment, the  oil  shall  contain  not  less  than  83 
per  cent  of  asphalt  having,  at  a  temperature 
of  77°  F.,  a  penetration  of  80°  District  of  Colum- 
bia standard.  The  percentage  of  asphalt  shall 
be  determined  by  heating  25  grammes  of  said 
oil  or  residuum  in  an  evaporating  oven  at  a 
temperature  of  400°  F.  until  it  has  reached  the 
proper  consistency,  when  the  weight  of  the 
residue  shall  be  determined  and  the  per  cent 
calculated. 

(f)  The  oil  shall  not  lose  in  excess  of  IVi  per 
cent  volatile  matter  when  heated  frorn  a  tem- 
perature of  77°  F.  to  220°  F.  and  maintained  at 
220°  F.  for  15  minutes.  The  time  required  for 
heating  from  77°  to  220°  F.  shall  be  one  hour. 

(g)  Natural  oil  shall  not  contain  in  excess  of 
2  per  cent  of  sulphur,  and  residuum  shall  not 
contain  in  excess  of  2%  per  cent  sulphur. 

(h)  Residuum  shall  not  contain  in  excess  of 
0.2  of  1  per  cent  of  organic  matter  insoluble  in 
carbon  tetrachloride  at  ordinary  temperature. 

Any  oil  used  above  the  amount  called  for 
under  these  specifications,  shall  be  furnished 
by  the  Contractor  at  his  own  expense. 

(j)  All  of  the  oiling  covered  by  these  speci- 
fications shall  be  done  only  when  the  atmos- 
pheric temperature  is  above  65°  F.,  and  even 
then  only  during  such  periods  as  the  sun  is 
shining.  This  rule  may  be  suspended  by  the 
Engineer,  when,  in  his  Judgment,  the  same 
maj'  not  be  detrimental  to  the  work. 

(k)  No  oiling  will  be  permitted  when  the 
surface  to  be  covered  is  wet. 

Corrugated  Iron  Cuh'erts. — Fig.  2  shows  an 
end  view  and  section  of  a  12-in.  corrugated 
iron  culvert  to  be  used  on  this  road.  The 
specifications  require  that  the  corrugated  iron 
sheets  used  in  the  construction  of  the  culverts 
shall  be  thoroughly  galvanized  with  zinc  spel- 
ter, the  zinc  spelter  to  be  applied  before  the 
sheets  are  corrugated.  The  sheets  are  to  be 
10  gauge  U.  S.  Standard  and  the  corrugations 
are  to  be  2%-ins.  in  width  and  %  in.  in  depth. 
Tlie  iron  is  to  be  of  high  grade  character  and 
shall  contain  not  more  than  0.1  of  1  per  cent 
of  impurities.  All  joints  in  the  metal  portion 
of  the  culvert  are  to  be  lapped  not  less  than 
2%  ins.  In  laying  the  pipes  nothing  but  fine 
material,  free  from  large  stones,  is  to  be 
placed  around  and  under  the  pipe,  and  all  the 
material  so  placed  is  to  be  tamped  by  a  thin 
iron  tamping  bar.  The  ends  of  pipe  culverts 
are  to  be  protected  by  concrete  walls  as  shown 
in  Fig.  2. 

Guard  Rails. — All  timber  used  for  guard 
rails  is  to  be  of  first  quality  redwood  and  Ore- 
.gon  pine,  free  from  sap,  shakes,  loose  or  rot- 
ten knots.  The  posts  are  to  be  6  ft.  long,  are 
to  be  spaced  8  ft.  on  centers  and  are  to  be 
embedded  in  the  earth  to  a  depth  of  2%  ft. 
Square  redwood  posts  (i  ins.  .x6  ins.  finished 
dimensions,  surfaced  four  sides,  are  to  be  used. 
The  rails  are  to  consist  of  2  ijis.  x  6  ins.  x  16  ft. 
Oregon  pine,  surfaced  four  sides.  The  ends 
are  to  be  properly  squared  so  as  to  make  a 
neat  joint.  Rails  are  to  be  placed  so  as  to 
break  joints  on  alternate  posts.  Each  rail  is 
to  be  fastened  to  the  posts  with  not  less  than 
two  -JO-penny  wire  nails  at  eacli  end,  and  at 
the  center.  The  completed  guard  rail  is  to  be 
painted  with  two  coats  of  pure  white  lead 
mixed  in  oil. 

Concrete  Monuments. — The  concrete  monu- 
ments shown  in  Fig.  -3  are  G  ins.  x  6  ins.  and  -3 
ft.  in  length.  They  are  to  be  set  at  such  points 
and  at  such  depths  as  the  Engineer  may  direct. 


Spraying    Apparatus    for    Distributing 
Bituminous  Materials. 

One  of  tlie  marked  developments  of  the 
past  two  years  in  the  use  of  bituminous  ma- 
terials in  the  construction  and  maintenance  of 
highways  is  the  introduction  of  specially  de- 
signed distributing  machines  for  applying  the 
asphalts,  oils,  or  tars.  The  accompanying  il- 
lustration shows  one  of  these  machines  apply- 
ing Standard  Binder  A,  on  the  Metropolitan 
Parkway  at  Winchester,  Mass.  In  the  work 
at  Winchester  the  oil  was  applied  at  the  rate 
of  V2  gal.  per  sq.  yd.,  and  .5,000  sq.  yds.  per 
day  were  covered. 

The  machine  shown  in  the  illustration  is 
known  as  the  Pillsbury  Sprayer.  The  ap- 
paratus consists  of  a  spraying  device  which 
connects  with  a  specially  designed  steel  tank 
wagon  constructed  to  withstand  an  internal 
pressure  of  steam  or  compressed  air  and  pro- 
vided with  gage  and  safety  valve.  Pres- 
sure is  supplied  from  the  steam  roller  or 
tractor,  used  to  haul  the  tank  wagon  while 
in  operation.     The  operation  consists  in  turn- 


25^/4  cts.  per  1,000  sq.  yds.,  or  $5.50  per  lin. 
mile;  total  cost  for  year  $22,900. 

Twelve  men  who  operated 'six  tank  flushing 
machines  for  cleaning  hard  surface  streets 
in  the  residence  districts.  They  cleaned  an 
average  of  212,000  sq.  yds.  (10  lin.  miles)  per 
day,  at  a  cost  of  18  cts.  per  1,000  sq.  yds.,  or 
$3.85  per  lin.  mile;  total  cost  for  year,  $11,000. 

Three  men  and  one  horse  who  operated  one 
hose  flusher  for  cleaning  hard  surface  streets 
in  outlying  districts.  They  cleaned  an  aver- 
age of  26.500  sq.  yds.  (1%  lin.  miles)  per  day 
at  a  cost  of  31  cts.  per  1,000  sq.  yds.,  or  $6.50 
per  lin.  mile ;  total  cost  for  year,  $2,500. 

Eleven  men,  each  with  a  patrol  cart  and  one 
man  with  a  horse  and  cart  were  employed  at 
cleaning  up  horse  droppings  from  hard  sur- 
face streets  in  the  business  section.  Each 
patrol  cart  kept  eleven  blocks  clean ;  total  cost 
for  year,  $10,000. 

Six  men  were  employed  cleaning  out  catch 
basins  and  four  men  with  carts  hauling  the 
dirt  away.  They  cleaned  out  an  average  of 
160  catch  basins  per  day,  or  50.080  per  year. 
This  branch   of  the  work  was  turned  over  to- 


View   of   Pillsbury   Sprayer   Applying   Standard   Binder  A  at  Winchester,   Mass. 


ing  steam  or  air  into  the  top  of  the  tank,  thus 
providing  pressure  that  discharges  the  bitu- 
minous material  by  an  original  device  through 
the  spraying  nozzles.  The  spraying  device  is 
detachable,  so  that  when  one  tank  wagon  is 
emptied  the  sprayer  is  removed  and  attached 
to  the  next  full  tank.  It  is  claimed  that  the 
Pillsbury  sprayer  will  successfully  spray  both 
the  light  and  heaviest  bituminous  binders, 
including  "Bermudez."  This  sprayer  is  sold 
by  Walton  Cressy,   Gloucester.  Mass. 


Eau  Claire,  Wis.,  to  Lower  Water  Rates. 

— The  Wisconsin  R.  R.  (Public  Service) 
Commission  has  ordered  the  Eau  Claire 
\vater  company  to  lower  its  rates  15  per 
cent.  Hereafter  regular  rates  will  be 
charged  for  water  used  in  public  buildings 
in  that  city. 


Comparative  Costs  of  Street  Cleaning 
at  Portland,  Ore. 

During  the  year  1911  an  average  of  188  la- 
borers were  employed  in  cleaning  the  streets 
of  the  city.  -  The  force  was  divided  into  two 
shifts — a  day  and  a  night  shift.  The  night 
shift  consisted,  on  an  average,  of  80  men,  and 
was  detailed  to  clean  the  hard  surface  streets 
in  the  business  district.  Of  the  night  shift 
74  men  operated  12  power  brooms,  4 
sprinklers  and  24  carts,  and  cleaned  742.000  sq. 
yds.  (.35  lin.  miles)  per  night  at  a  cost  of  27 
cts.  per  1,000  sq.  yds.,  or  $5.81  per  mile.  The 
remaining  13  men  of  the  night  shift  operated 
6  flushing  machines,  and  cleaned  169,600  sq. 
yds.  (8  lin.  miles)  per  night,  at  a  cost  of  21 
cts.  per  1,000  sq.  yds.  or  $4.47  per  lin.  mile. 
The  total  cost  of  cleaning  by  night  was  $73,890 
of  which  $0,000  was  for  the  flushing  gang  and 
$68,890  for  the  other  gang. 

The  day  shift  consisted  of  101  men,  detailed 
as  follows :  26  men  who  operated  five  power 
brooms,  two  sprinklers  and  ten  carts,  for 
cleaning  hard  surface  streets  in  the  outlying 
districts.  They  cleaned  an  average  of  275,600 
sq.  yds.   (13  lin.  miles)    per  day,  at  a  cost  of 


the  department  Oct.  1  ;  total  cost  for  the  three 
months.  $2,100. 

Twenty-three  men  and  fourteen  carts 
cleaned  and  carted  away  the  dirt  from  ma- 
cadam and  gravel  streets.  They  cleaned  ar> 
average  of  %  mile  per  day  at  a  cost  of  $77  per 
mile.  Total  cost  for  year,  $15,250.  As  there 
are  140  miles  of  this  class  of  improvement 
in  the  city,  it  takes  the  present  force  187  days 
to  cover  that  distance  once. 

Three  men  who  operated  one  "Kindling 
Squeegee  Machine"  and  one  cart  cleaning  hard 
surface  streets  in  the  residence  districts.  They 
cleaned  an  average  of  63,600  sq.  yds.  (3  lin. 
miles)  per  day,  at  a  cost  of  13  cts.  per  1,000 
sq.  yds.,  or  $2.75  per  lin.  mile ;  total  cost  per 
year,  $2,500. 

Six  men  swept  200  crosswalks  per  dav  at  a 
cost  of  $16.50  per  day,  or  a  total  of  $1,600  for 
the  year.  Three  men  helped  in  barn  and 
hauled  manure  from  barn  at  a  cost  of  $8.25 
[ler  day,  or  $2,500  for  the  year.  Two  men 
were  kept  on  the  dumps,  leveling  them  off 
and  making  them  safe,  at  a  cost  of  $5.-50  per 
day,  or  $1,400  for  the  year.  One  man  was 
kept  in  the  shop,  assisting  with  the  repair 
work,  at  a  cost  of  $2.75  per  day,  or  $8.50  for 
the  year.  The  total  cost  per  year  of  the  dav 
shift  work,  according  to  the  annual  municipal 
report  of  the  city,  from  which  these  notes 
have  been  taken,  was  $74,700. 


.\n  ordinance  now  in  force  in  Los  Ange- 
les, Cal.,  provides  that  the  water  companies 
in  that  city  shall  not  charge  more  than 
actual  cost  for  the  installation  of  water 
meters.  -Any  charge  above  actual  cost  is 
considered  a  misdemeanor,  punishable  as 
such. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The  Maintenance  of  Fire  Hydrants. 

The  proper  care  of  hre  hydrants,  particu- 
larly in  freezing  weather  following  the  use  of 
the  hydrant  in  fire  protection  service,  consti- 
tutes one  of  the  most  nuportant  features  of 
water  works  operation.  Mr.  C.  W.  Wiles  pre- 
sented a  paper  to  the  American  Water  Works 
Association  in  which  he  outlined  his  method 
of  maintaining  hydrants  and  makes  suggestions 
to  water  works  superintendents.  The  full  text 
of  the  paper  follows. 

In  settling  hydrants,  at  least  (i  ins.  of  broken 
stone  or  brick  should  be  placed  at  the  bottom 
of  the  hydrant,  and  for  at  least  6  ft.  along 
the  supply  pipe.  Of  course  if  the  hydrant  is 
set  in  gravel  or  sandy  soil,  this  is  not  so  neces- 
sary, but  it  will  do  no  harm  and  may  prevent 
trouble  at  some  time.  In  order  to  facilitate 
examination  and  make  easy  repairs,  a  gate 
valve  should  be  placed  on  each  hydrant ;  often 
this  will  save  shutting  off  several  street  mains 
and  many  consumers. 

Inspect  carefully  all  hydrants,  at  least  in  the 
fall,  before  cold  weather  comes  on  and  again 
in  the  spring.  First  see  that  they  are  empty ; 
if  they  are  not,  see  if  they  have  been  properly 
closed.  If  they  have  been  properly  closed  it 
is  evident  that  the  rubber  packing  valve  is  de- 
fective and  should  be  renewed.  Often  small 
stones  or  gravel  gets  between  the  valve  and 
the  seat  and  so  cut  it  that  no  amount  of  pres- 
sure will  make  it  tight.  Even  if  there  is  no 
water  in  the  hydrant  chamber,  it  is  well  to 
test  a  leak  at  the  valve  by  listening  at  the  noz- 
zle, or  applying  an  aqua  phone  to  see  if  there 
is  not  a  small  leak  which  escapes  through  the 
waste.  This  may  be  stopped  later  and  then  if 
the  hydrant  is  filled  in  cold  weather  it  will 
freeze. 

Roots  and  grass  often  grow  in  the  bottom 
<if  hydrants  and  prevent  drainage,  and  you  do 
not  know  when  it  will  cue  off  the  drainage. 
The  only  remedy  is  to  dig  down  beside  the 
hydrant  and  remove  the  growth. 

In  some  cities  it  is  the  practice  to  plug  the 
waste  hole  in  the  bottom  of  the  hydrant  and 
pump  it  out  every  time  it  is  used.  The  reason 
given  for  this  procedure  is  that  in  some  soil, 
ground  water  is  likely  to  enter  the  hydrant 
from  the  bottom  and  freeze :  there  have  been 
some  cases  of  this  kind  without  doubt. 

If  upon  examination,  the  hydrant  is  found 
empty  and  there  is  no  apparent  leakage  at  the 
valve,  it  is  well  to  blow  lightly  to  remove  any 
sediment  or  mud  that  has  accumulated  in  the 
branch  supply  line,  and  then  close  down.  Then 
watch  through  the  nozzle  for  it  to  drain.  If  all 
is  in  proper  order,  it  should  empty  in  five  or 
ten  minutes:  if  it  does  not,  roots  may  par- 
tially obstruct  the  waste,  and  in  time  will  stop 
it,  or  the  earth  may  be  so  closely  packed  at 
the  bottom  as  to  leave  no  escape  for  water. 
If  the  hydrant  drains  promptly  no  further  at- 
tention is  necessary.  The  stulfing  1iox  should 
be  well  oiled,  and  if  a  little  oil  runs  down  the 
stem  to  the  threads  of  the  valve  no  harm  re- 
sults. The  valve  should  not  be  flooded  with 
oil  as  it  is  not  good  for  the  rubber  packing. 
If  any  doubt  exists  as  to  the  hydrant,  repeat 
the  examination  again  in  a  few  days  :  then  be 
sure  that  no  one  opens  it  before  the  cold 
weather  comes  on,  and  you  will  be  ready  for 
the  fireman. 

One  of  the  most  frequent  causes  of  frozen 
hydrants  is  their  opening  and  closing  by  in- 
experienced persons,  who  fail  fully  to  close 
them,  allowing  the  barrel  to  remain  full  of 
water.  Every  hydrant  used  at  a  fire  or  for 
any  other  purpose  should  be  examined  care- 
fully immediately  after  its  use  by  a  competent 
person  w-ho  fully  understands  its  workings,  to 
see  that  it  has  not  been  damaged,  that  it  has 
been  fully  closed,  and  that  it  drains  quickly, 
especially  in  cold  weather. 

Never  open  a  hydrant  in  very  cold  weather, 
unless  absolutely  necessary,  as  cold  freezing  air 
will  be  drawn  into  the  barrel  when  it  drains, 
and  sometimes  has  been  known  to  freeze  the 
valve  to  its  seal. 


"By  whom,  and  when,  should  hydrants  be 
opened  at  times  other  than  a  fire?"  is  a  ques- 
tion often  asked  in  many  cities.  It  is  not  ad- 
visable or  permissible  to  erect  stand  pipes  for 
sprinkler  wagons  in  many  places,  especially  in 
business  districts,  against  the  protests  of 
owners.  It  is  also  a  rather  expensive  under- 
taking in  small  plants.  The  writer  has  found 
that  the  use  of  gate  valves  is  very  satisfac- 
tory, placed  on  the  hydrant  and  left  turned  on 
full,  ready  for  the  firemen  to  attach,  wheels 
for  opening  being  restricted  to  proper  parties. 

The  rule  to  allow  no  one  but  fire  department 
employes,  and  then  only  at  fires,  or  experi- 
enced water  works  employes,  to  open  or  close 
any  hydrant  should  be  firmly  enforced  at  all 
times,  and  even  firemen  should  be  fully  in- 
structed as  to  the  make  and  methods  of  open- 
ing and  closing  hydrants,  especially  which  way 
to  open  and  close.  This  is  very  important,  as 
many  of  you  have  had.  or  know  of  stems 
which  have  been  broken  or  bent  by  trying  to 
open  or  close  a  hydrant  the  wrong  way.  Of 
course  all  hydrants  in  a  city  should  open  the 
same,  either  right  or  left. 

Strange  as  it  may  seem,  there  are  cities  that 
have  hydrants,  some  of  which  open  right  and 
some  left,  and  the  fireman,  unless  he  is  in- 
formed and  knows  which  is  which,  must  find 
the  direction  of  openin.g  by  trial.  This  condi- 
tion easily  could  be  remedied  by  exchanging 
one  kind  of  stems  for  another.  Many  in- 
stances could  be  quoted  of  firemen  and  others 
who.  with  a  3-ft.  wrench,  have  attempted  to 
open  or  close  a  hydrant  the  wrong  way,  there- 
by causing  trouble. 

Stones,  sticks  and  even  caulking  hammers 
have  been  found  in  hydrants  after  their  use, 
preventing  closing.  Of  course,  this  is  the  re- 
sult of  carelessness  in  laying  mains  and  the 
remedy  is  obvious  to  all  water  works  men. 
Pipe  laying  along  a  street  is  a  temptation  to 
children  and  others  to  fill  the  unlaid  pipe 
with  stones.  We  understand  from  the  pipe- 
cleaning  people  that  the  size  and  variety  of 
relics  they  find  in  mains  would  stock  a  mu- 
seum. .'Khvays  keep  in  stock  duplicate  hy- 
drants and  a  full  line  of  parts  for  repairs. 


Methods       Employed       in       Thawing 
Frozen  Water  Service  Pipes — Dis- 
tribution of  Cost  in  New  Eng- 
land Cities. 

Considerable  variation  in  method  exists  be- 
tween various  cities  in  thawing  out  frozen 
water  service  pipes  and  in  distributing  the  cost 
for  this  work.  These  related  points  formed 
the  subject  of  an  interesting  topical  discussion 
by  members  of  the  New  England  Waterworks 
.^.ssociation.  The  discussion  is  published  in 
full  in  the  Journal  of  the  Association  for 
June.  We  here  abstract  the  following  mat- 
ter from  the  discussion. 

On  the  question  of  payment  the  custom  in 
Worcester,  Mass.,  is  to  charge  the  consumers 
for  the  cost  of  thawing  out  a  frozen  main 
in  cases  where  the  freezing  clearly  started  in 
the  cellar.  In  many  cases  it  is  easy  to  deter- 
mine that  freezing  started  in  the  cellar  since 
the  flow  of  water  in  the  pipe  begins  when  the 
thawing  operations  have  reached  a  point  two 
or  three  feet  beyond  the  cellar  wall.  Where 
the  service  freezes  in  the  street  the  city  as- 
sumes the  cost  of  thawing  it  out.  In  cases 
where  the  house  served  is  as  much  as  100  ft. 
from  the  street  and  the  service  is  frozen  un- 
der the  lawn  the  custom  in  Worcester,  as  de- 
scribed by  President  Batchelder.  of  the  .Asso- 
ciation, is  to  hold  the  consumer  responsible  if 
the  freezing  is  on  his  premises.  Services 
often  are  put  in  when  the  grade  of  the  lawn 
has  not  been  established.  In  such  cases  the 
department  uses  the  best  information  avail- 
able in  fixing  the  depth  at  which  the  service 
is  laid.  Then  if  the  property  owner  docs  not 
fill  in  his  lawn  as  much  as  he  had  planned  to 
dn    and    the    pipe    is    insufficiently    covered    to 


prevent  it  from  freezing,  the  department  is 
not  held  responsible.  If  the  grade  of  the  lawn 
is  established  at  the  time  the  service  is  put  in, 
and  freezing  follows,  the  department  assumes 
the  cost  of  thawing,  unless  as  above  noted, 
the  freezing  begins  in  the  cellar  and  works  out 
through  the  cellar  w-all. 

Speaking  of  the  methods  employed  in 
thawing  out  frozen  service  in  Boston  in  the 
recent  severe  winter.  Mr.  Frank  Mclnnes, 
Division  Engineer  of  the  Sewer  and  Water 
Division,  said: 

^Y;th  approximately  100,000  services  in  Boston, 
we  have  had  .ibout  200  frozen.  I  have  a  list  of 
deposit  slips,  and  have  to  settle  whether  we 
shall  pay  the  money  back  or  keep  it.  In  the 
ma.iorlty  of  cases  it  is  the  same  old  problem  .is 
to  where  the  freezing  started — whether  on  the 
premises  or  in  the  street. 

With  regard  to  the  method  of  thawing  the 
pipes  out,  I  am  satisfied  that  there  is  one  best 
way.  and  that  is  to  have  your  own  electric  plant, 
consisting  of  motor  and  generator  of  say  25-kw. 
capacity,  which  you  can  put  on  an  electric  truck 
or  on  a  wagon  and  move  from  place  to  place. 
We  have  lost  a  large  amount  of  time  both  with 
the  A.C.  and  D.C.  current  in  getting  connec- 
tions, grounds,  etc.,  and  have  decided  that  we 
must  have  our  own  outfit.  I  have  talked  with 
some  of  the  water-works  supply  men  and  have 
asked  them  to  get  up  something  and  put  it  on 
the  market   before  next  winter. 

The  next  thing  to  electricity  is  steam  under 
pressure,  live  steam  carried  right  from  the  boil- 
er into  the  pipe.  In  Boston  we  use  small  boil- 
ers delivering  live  steam  under  4  or  5  lbs.  pres- 
sure through  a  %-in.  lead  pipe  into  a  service 
or  through  a  %-in.  pipe  into  a  larger  pipe. 

I  can  give  the  exact  costs  of  work  this  year. 
but  as  it  was  all  emergency  work  they  are 
really  of  little  value.  -A.  great  deal  of  time  was 
lost  trying  to  make  connections,  in  running  sec- 
ondary wires  and  in  waiting;  we  were  actually 
working  but  a  small  part  of  the  time.  With  the 
alternating  current  we  used  a  50-kw.  transform- 
er and  a  water  rheostat  working  often  without 
a  ground.  We  get  our  primary  on  one  side  con- 
nected and  let  the  ground  take  care  of  itself. 
The  entire  cost  of  thawing,  divided  by  the 
actual  number  of  services  thawed,  including 
one  elevator  pipe  which  took  a  half  day. 
amounted  closely  to  $10.  The  total  cost,  divided 
by  the  total  number  of  services  we  thawed  and 
tried  to  thaw,  losing  a  great  deal  of  time  on 
some  without  actual  work,  amounted  to  $H 
each.  With  your  own  outfit  the  expense  is  only  . 
a  matter  of  a  dollar  or  two  at  the  outside.  The 
owner  of  the  outfit  which  was  working  for  us 
told  me  that  in  the  adjoining  town  of  Norwood 
he  thawed  twelve  services  at  once,  so  the  ex- 
pense would  naturally  be  a  good  deal  less  than 
our  cost.  What  we  paid  is  no  criterion,  for  our 
frozen  pipes  were  isolated,  in  all  parts  of  the 
city. 

Speaking  of  the  method  of  thawing  used  in 
Woonsocket,  R.  I..  A.  F.  Ballou,  Superinten- 
dent of  Water  Works,  said : 

"R'e  began  by  using  live  steam  for  thawing 
pipes.  The  city  of  W'oonsocket  is  responsible 
for  the  pipe  to  the  curb  line. 

We  investigate  each  case  of  freezing  that  is 
reported  to  us.  If  we  get  water  at  the  curb  we 
at  once  shut  it  off  so  as  to  drain  the  private 
part  of  the  pipe  and  prevent  the  freezing  from 
working  back  into  our  part  of  the  pipe.  If  the 
service  is  oft  a  big  main,  one  of  the  principal 
arteries  of  the  city,  we  put  in  steam  and  thaw 
out  the  ground  so  as  to  protect  the  main  pipe. 

The  requests  to  be  thawed  out  became  so 
numerous  that  we  had  to  begin  to  use  elec- 
tricity because  we  could  do  the  work  so  much 
quicker.  We  thawed  the  consumer's  part  of  the 
pipe  and  ours  at  the  same  time,  and  we  bore 
the  expense,  if  both  parts  of  the  pipe  were  froz- 
en. But  where  we  had  water  at  the  curb  we 
notified  the  consumer  that  we  should  expect 
him  to  pay  us  the  cost,  and  nobody  demurred  at 
that.     They  seemed  to  expect   to  pay  it. 


18 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  1. 


.\t  White  Plains,  N.  Y.,  the  Westchester 
Lighting  Company  has  made  a  business  of 
thawing  out  frozen  services,  of  which  there 
have  been  a  great  many  during  the  past  win- 
ter. The  rule  in  force  by  the  water  depart- 
ment places  the  responsibility  for  the  house 
service  entirely  upon  the  householder,  and  the 
department  has  no  interest  in  thawing  out 
service  pipes.  If  such  pipes  freeze,  the  house- 
holder or  owner  of  the  property  must  arrange 
for  thawing  them  out.  The  charge  for  thaw- 
ing, where  there  are  no  particular  complica- 
tions, was  fi.xed  in  the  early  part  of  the  season 
at  $7..50  and  was  later  increased  to  $10  per 
service.  In  Tarrytown,  N.  Y.,  the  same  com- 
pany has  charged  $1.5  per  service  during  the 
past  winter.  Special  prices  have  been  made 
for  large  jobs. 


The  Cost  of  Leaks  in  a  Water  System 
— Does  it  Pay  to  Stop  Them? 

The  agitation,  in  recent  years,  for  the  con- 
servation of  resources  has  given  an  impetus  to 
efforts  made  to  curtail  water  waste.  Mr.  E.  S. 
Cole,  who  has  been  prominently  connected 
with  the  waste  water  prevention  movement, 
presented  his  views  on  the  economic  aspect 
of  the  problem  in  a  paper  before  the  American 
Water  Works  Association.  .An  abstract  of  Mr. 
Cole's  paper  follows : 

Water  works  leakage  may  be  classified  as 
follows:  In  pumping  plants,  (a)  plunger  leak- 
age ;  (b)  valve  leakage.  Such  leaks  are  known 
as  slippage  and  cause  loss  of  pump  capacity, 
steam  and  fuel.  Also  excessive  station  use  for 
condensers  and  so  forth  should  be  included 
here. 

All  water  works  plants,  whether  pumping 
or  gravity,  suffer  loss  of  product  in  distribu- 
tion by:  (a)  underground  leakage  from  mains 
and  services,  (b)  house  fixture  leakage — de- 
fective plumbing,  (c)  misuse  to  save  ice  in 
summer  or  to  prevent  freezing  in  winter,  (d) 
steals  by  large  metered  consumers. 

.-Mmost  every  water  works\  manager  con- 
tends with  some  or  all  of  the  above  classes  of 
leakage,  and  he  must  do  one  of  two  things,  either 
allow  the  leaks  to  continue  at  whatever  cost, 
or  spend  time  and  tnoney  in  stopping  them. 
Evidently  either  alternative  is  expensive  and 
the  conscientious  official  wants  to  know  which 
will  cost  him  least. 

In  a  pumping  plant  .we  should  first  know  the 
pump  leakage.  If  tests  show  l.j  per  cent,  as  in 
Chicago,  and  we  assume  that  well-made  pumps 
should  operate  with  a  slippage  under  o  per 
cent,  then  there  is  a  loss  of  pump  capacity, 
steam  and  fuel  of  fully  10  per  cent,  which 
under  Chicago  conditions  costs  $.3.5.000  yearly 
for  coal  alone. 

Probably  the  most  serious  loss  involved  in 
pump  slippage  is  that  of  fire  capacity,  espe- 
cially during  hours  of  maximum  draft.  The 
neglect  of  pump  leakage  has  in  many  cities 
led  to  the  purchase  of  additional  machinery 
and  boilers  long  before  such  extension  were 
really  needed.  In  this  way  are  incurred  un- 
necessary fixed  charges  which  may  also  be 
considered  as  part  of  the  cost  of  leakage. 

As  for  losses  from  the  distribution  system, 
we  now  doubt  the  old  saying  that  "leaks  al- 
ways show  on  the  surface."  Systematic  water 
waste  surveys  conducted  in  Chicago,  Memphis, 
Yonkers,  Indianapolis.  Washington  and  New 
York  City  have  brought  to  light  an  immense 
number  of  underground  leaks  running  con- 
tinually into  nearby  sewers,  without  showing 
at  the  surface.  In  the  city  of  Washington 
alone,  in  the  past  five  years,  a  total  of  30,000,- 
000  gals,  daily  from  about  3.000  underground 
leaks  were  found,  cliiefiy  in  mains  and  service 
pipes,  none  of  which  showed  on  the  surface. 
A  new  water  supply  of  this  amount  would 
have  cost  $.5,000,000  plus  extra  operating  ex- 
penses for  the  new  plant,  while  the  stopping 
of  these  leaks  actually  reduced  the  operating 
charges. 

Pressures  are  reduced  through  extra  friction 
loss  caused  by  forcing  through  the  main  so 
much  more  water  than  reaches  the  consumers. 
In  a  great  city  where  pressures  are  low  this 
e.xtra  friction  loss  may  represent  the  difference 
between  the  first  floor  and  second  floor  supply 
in  thousands  of  homes.   These  families  pay  the 


penalty  of  neglected  leaks  and  the  cost  is 
heavy. 

The  production  cost  of  water  in  each  par- 
ticular plant  is  of  course  the  principal  basis  for 
estimating  the  cost  of  leaks,  but  there  are 
other  elements  of  value  which  I  wish  to  em- 
phasize. The  factors  determining  the  cost  of 
water  as  produced  and  distributed  are  too  well 
known  to  be  described  here,  involving  the 
items  of  labor,  supplies,  general  expense  and 
repairs  for  each  of  the  great  divisions : 
(a)  purification  works,  (b)  pumping  station, 
and  (c)  distribution  system.  In  addition  we 
should  always  include  overhead  charges,  in- 
terest, sinking  fund,  depreciation  and  repairs. 

We  find  a  wide  variation  in  the  cost  per 
1,000  gals,  daily,  ranging  from  3  cts.  to  10  cts. 
or  more  in  large  plants  ;  while  in  smaller,  .less 
favorably  situated  plants,  the  cost  may  often 
run  as  high  as  40  cts  or  higher.  Hence  it  is 
useless  to  generalize  regarding  the  cost  or  even 
to  give  the  average  cost  of  water  in  American 
cities. 

We  are  familiar  with  the  ordinary  items  of 
expense  which  have  been  mentioned,  but  there 
are  other  factors  which  affect  the  cost  of 
leaks.  To  take  the  case  of  Chicago  as  a  con- 
crete example,  the  Water  Survey  Engineers 
in  that  city  have  found  that  the  works  pump 
and  distribute  more  than  twice  as  much  water 
as  reaches  the  consumers.  It  is  apparent, 
therefore,  that  the  elimination  of  leakage 
would  produce  a  three-fold  advantage:  (1)  in 
saving  about  one-half  the  fuel,  (2)  increasing 
pressures  by  reduced  friction  loss,  (3)  pro- 
ducing reserve  capacity  for  future  growth, 
thus  postponing  needed  e.xtensions.  To  any- 
one familiar  with  the  rate  of  expenditure  for 
extensions  in  a  great  city  like  Chicago  it  is 
evident  that  this  last  item  far  exceeds  all  the 
others  in  determining  the  cost  of  leaks. 

Still  another  basis  of  value  was  suggested 
by  the  manager  of  a  large  private  water  com- 
pany last  summer  who,  during  a  period  of 
drought,  was  at  his  wits'  end  to  know  how  to 
provide  a  water  supply,  not  to  mention  adequate 
fire  protection.  .\t  such  times  of  ''peak  load" 
the  real  cost  of  leakage  assumes  extraordinary 
proportions. 

.\s  for  steals,  it  is  comparatively  easy  to 
appraise  the  cost  of  a  leak  due  to  theft  on  the 
premises  of  large  metered  consumers.  Such 
"leaks"  are  more  common  than  many  suppose 
and  when  detected  usually  result  in  the  pay- 
ment of  meter  rates.     It  pays  to  stop  leaks 


Some      Features      of      Water      Works 

Pumping   Station   Operation    at 

Danville,  Illinois. 

Some  of  the  difficulties  encountered  in  the 
operation  of  the  water  works  pumping  sta- 
tion at  Danville,  Illinois,  were  discussed  by 
M.  M.  Symons,  Chief  Engineer  of  the  Dan- 
ville Water  Company,  in  a  paper  before  the 
Illinois  Water  Supply  Association.  The  paper 
is  published  in  the  Proceedings  of  the  .Asso- 
ciation   for    1912.     The   paper    follows : 

CI.E.'VNING   SUCTION    WELL. 

Before  our  filter  system  was  installed,  it  be- 
came necessary  to  clean  out  our  suction  well. 
This  well  is  48  ft.  in  diameter  and  1!'  ft.  deep. 
It  is  walled  with  brick  and  the  bottom  is  1'2  ft. 
below  the  river  bed.  There  is  a  20-iu.  cast 
iron  pipe  extending  from  the  river  into  the 
well,  turning  down  just  inside  to  the  bottom, 
continuing  to  the  center,  discharging  through 
a  20-in.  tee  looking  up.  The  deposit  having 
settled  for  13  years,  had  accumulated  to  a 
depth  of  9  ft.  at  the  outside  and  3  ft.  in  the 
center.  The  pumps  took  suction  at  the  si<le. 
so  the  agitation  from  the  action  of  the  pumps 
gave  us  turbid  water  when  we  should  have 
had  clear.  In  connection  with  our  system. 
Vie  have  a  reservoir  which  holds  7,000,000 
gals.  The  water  was  used  from  this  reser- 
voir durmg  freshets.  One  of  our  pumps,  be- 
ing connected  directly  with  this  reservoir  en- 
abled us  to  cut  our  suction  well  entirely  out 
of  use.  The  first  thing  we  did  was  to  dig 
a  pit  10  ft.  deep  on  the  outside  of  the  well, 
cut  a  hole  in  the  wall  and  then  put  a  ti-in. 
centrifugal  pump  in  this  pit.  The  pump  was 
belted   to    an   ordinary    threshing    engine,    and 


the  suction  pipe  was  made  up  with  a  swing 
joint  so  it  could  be  raised  or  lowered  at  will. 
A  fire  hose  connection  was  made  in  the  sta- 
tion and  the  hose  carried  out  to  raft  in  the 
well.  Two  men  on  the  raft  handled  the  hose. 
The  water  pressure  of  100  lbs.  stirred  the 
mud  up  nicel)',  and  it  was  then  pumped  out  by 
the  centrifugal  pump.  Water  was  admitted 
from  the  river,  so  as  to  float  the  raft  and  also 
to  furnish  enough  water  to  keep  the  pumps 
in  operation.  At  the  end  of  three  days,  the 
work  w-as  completed. 

INT.\KE   TROUBLES. 

Our  intake  formerly  consisted  of  a  20-in. 
cast  iron  pipe,  extending  out  into  the  river. 
It  had  the  customary  %-in.  mesh  copper  screen 
on  a  sliding  frame,  after  the  fashion  of  a 
window  sash.  Being  a  little  below  the  bed  of 
the  river,  it  gave  us  more  or  less  trouble 
from  stoppage.  During  one  of  our  April 
freshets,  the  water  was  quite  high  and  lasted 
several  days,  so  long  that  our  supply  of  clear 
water  was  exhausted.  It  became  necessary 
to  turn  the  river  into  the  suction  well.  Usually 
when  changing  from  reservoir  to  the  river, 
I  filled  up  the  suction  well  and  flushed  the 
intake.  This  time  I  did  not  have  water  enough 
to  overcotne  the  head  in  the  river,  so  had  to 
open  up  without  flushing;  but  to  my  surprise 
when  the  gate  was  open  I  got  no  water,  there 
being  8  ft.  of  water  over  the  intake  at  this 
time.  Well  something  had  to  be  done,  and 
done  quickly,  so  donning  some  old  clothes,  I 
proceeded  to  make  an  examination  of  the 
screen.  Going  down  in  8  ft.  of  water  in 
April  is  not  very  pleasant.  After  getting 
down,  I  found  the  screen  covered  with  2  ft. 
of  sand  and  a  good  strong  current  running. 
The  next  thing  was  to  remove  the  sand.  .\ 
shovel  or  spade  could  not  be  handled  in  that 
depth  of  water  in  such  a  strong  current,  so 
getting  a  common  garden  trow'el,  I  went 
down  again  and  commenced  the  task  of  dig- 
ging the  sand  off.  .\fter  13  hours  I  was  able 
to  get  a  clean  spot  on  the  screen.  Then  tak- 
ing a  steel  hook  down,  hooked  it  on  to  the 
screen  and  connected  this  by  a  chain  to  a 
2,000-lb.  chain  hoist  and  pulled  the  screen  off. 
Since  one  minute  is  about  as  long  as  you  can 
hold  your  breath,  you  can  readily  see  that 
the  work  was  very  exhausting  when  the 
water  was  below  .50^  F.,  but  we  got  the 
water. 

.A.t  another  time  this  same  intake  gate  gave 
us  trouble.  We  had  an  .\-frame  dam,  with 
a  40°pitch.  anchored  to  a  stone  pier.  The 
intake  pipe  came  out  through  the  pier,  ex 
tending  through  the  toe  of  the  dam,  up  stream 
to  the  screen.  The.shut-out  gate  was  undei 
the  dam.  A  common  6-in.  water  main  came 
up  through  the  sheathing  on  the  dam,  about 
3  ft.  out  from  the  pier  to  enable  us  to  open 
and  close  the  gate.  In  January,  we  had  our 
usual  thaw  out  and  freshet.  The  ice  went 
out  and  also  the  valve  stand.  The  valve  was 
shut,  of  course.  The  thing  to  do  was  to  get 
the  gate  open,  and  to  get  it  open  w-e  had 
to  get  down  to  it.  We  built  a  triangular 
shaped  box,  open  top  and  bottom,  12  ft.  long 
at-  the  base,  7  ft.  at  the  top  and  5  ft.  wide,  the 
sides  being  cut  to  the  same  pitch  as  the  dam 
so  as  to  lit  down  over  it.  This  was  built 
with  an  apron  extending  up  stream  to  the 
toe  of  the  dam  so  as  to  be  partially  submerged. 
Thus  the  weight  of  the  water  helped  to  hold 
the  box  in  place.  We  anchored  the  box  up 
stream  by  a  1%-in.  line,  setting  the  crib  on 
skids  and  sliding  it  over  the  pier.  .\s  it  had 
been  built  in  the  shape  above  described,  the 
water  running  against  it.  made  it  hug  the 
sheathing  on  the  dam.  Then  it  was  a  small 
matter  to  put  in  anchor  bolts  from  the  top  to 
underneath  side  of  dam  and  calk  the  joint 
where  the  sides  of  the  box  rested  on  the  dam. 

TROUBLES    WITH    ICE. 

Our  present  dam  is  constructed  with  four 
Tainter  gates,  10x14  ft.,  to  enable  us  to  con- 
trol the  flow  of  the  river.  They  have  the 
usual  form  of  hoisting  gear,  consisting  of  a 
worm  screw  and  chain  drum,  making  it  fairly 
easy  for  one  man  to  handle  them. 

When  the  gates  were  installed,  a  steam  line 
was  provided  for  the  purpose  of  thawing  the 
ice  which  naturally  forms  on  any  type  of  gate. 
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We  have  had  no  difficuhy  heretofore  in  thaw- 
ing the  ice  and  raising  the  gates.  This  win- 
ter, however,  has  been  a  very  severe  one. 
There  was  no  necessity  for  raising  the  gates 
until  the  middle  of  January.  Then  a  thaw 
occurred  and  it  looked  as  if  the  ice  was  likely 
to  break  up.  Upon  attempting  to  thaw  out 
the  gates,  it  was  found  that  ice  had  formed 
on  the  vertical  face  to  a  thickness  of  14  ins., 
extending  from  the  surface  of  the  water  to 
bottom  of  the  gates,  a  vertical  depth  of  12 
ft.  I  commenced  to  thaw  the  ice  from  the 
gate  and  had  the  top  apparently  loose.  I 
commenced  to  turn  the  gear,  and  it  broke  and 
fell  off  into  the  water.  There  was  none  nearer 
than  Dayton.  Ohio.  I  put  the  men  at  gate 
one ;  they  w^orked  awhile,  and  while  I  was 
in  the  station,  one  of  the  men  thought  he 
would  take  a  strain  on  the  chains.  Well  he 
took  it  and  that  gear  was  broken  ;  and  there 
were  two  of  them  out  of  commission.  I  sent  it 
to  the  shop  and  had  it  repaired.  By  the  time 
it  was  back,  I  had  fished  the  other  one  out 
and  had  it  repaired  and  put  on ;  then  gave 
strict  orders  not  to  attempt  to  raise  another 
one  as  long  as  there  was  any  ice  visible.  The 
down  stream  side  of  the  gates  are  exposed  to 
the  weather.  The  front  side  of  the  gates 
are  under  12  ft.  of  water.  This  freezing  to 
the  side  piers,  made  thawing  them  out  very 
difficult  work,  but  bending  a  %-in.  pipe,  the 
same  arc  as  the  front  of  the  gate,  facilitated 
the  work,  and  after  five  days  of  cold,  dis- 
agreeable work,  we  succeeded  in  getting  them 
open.  This  shows  the  necessity  of  thawing 
the  ice  from  time  to  time  and  not  allowing 
such  a  heavy  accumulation  to  form.  Since 
that  time,  by  a  little  work  from  time  to  time, 
the  gates  have  been  kept  free  and  ready  to 
raise  in  case  they  should  be  needed  imme- 
diately to  take  care  of  the  moving  out  of  the 
ice  in  the  river. 

ELIMINATION     OF     OIL    FKO.M     CONDENSED    W.\TER. 

The  present  management  on  taking  charge 
of  the  Danville  plant,  found  the  tail  water 
from  the  condensers  going  into  the  sewei",  and 
on  investigating,  found  that  the  condensed 
water  returned  from  the  pumps  to  the  boilers 
contained  oil  which  was  left  in  the  boiler. 
Condensed  water  is  too  valuable  for  boilers 
to  waste  into  a  sewer,  so  we  began  to  experi- 
ment a  little.  The  first  thing  was  to  reduce 
the  oil  about  50  per  cent.,  then  by  catching 
some  of  the  water  in  clean  pails  and  letting  it 
stand  for  24  hours  we  could  see  the  amount 
of  oil  on  top  and  get  a  line  on  it.  The  com- 
pany was  contemplating  putting  in  a  filter  of 
a  very  elaborate  design  with  linen  filtering 
tubes,  and  a  sand  bed,  which  would  cost  in  the 
neighborhood  of  $500.  The  superintendent 
suggested  that  we  make  one  ourselves,  and  see 
what  results  we  would  get.  We  had  an  iron 
tank  4%  ft.  x  4%  ft.  x  o  ft.  made  of  %-in. 
plate,  this  tank  being  an  old  exhaust  tank,  not 
in  use.  In  tlie  store  room  there  were  100  of 
the  New  York  Continental  Jewell  strainers, 
which  were  used  for  our  strainers.  Taking 
2%-in.  nipples  and  2%-in.  x  1%-in.  tees,  a 
header  was  made  to  fit  inside  and  along  one 
side  of  the  tank.  From  this  header  were 
laid  five  1%-in.  pipe  laterals  extending  across 
the  bottom  of  the  tank,  and  into  these  laterals 
the  filter  strainers  were  screwed  on  7-in.  cen- 
ters. The  strainers  were  covered  with  4  ins. 
of  gravel  and  about  2  ft.  of  sand  from  the 
filter  beds.  Then  in  order  to  prevent  the 
water  from  going  through  too  fast,  the  dis- 
charge pipe  was  made  with  a  vertical  riser 
coming  up  on  the  outside  of  the  tank,  higher 
than  the  sand  on  the  inside,  and  still  leaving 
a  good  head  in  the  tank.  This  filter  is  washed 
just  as  the  large  filters  are  washed,  by  re- 
versing the  filter  process;  that  is,  by  shutting 
the  inlet  to  filter  and  forcing  clean  water  up 
through  the  strainers  and  sand-bed.  It  was 
put  into  operation  on  our  No.  2  pump,  and 
after  running  awhile  we  found  it  so  satis- 
factory that  the  No.  1  pump  discharge  was 
piped  to  it.  The  trap  from  the  heating  system 
was  also  piped  to  it  as  we  use.  exhaust  steam 
in  the  heating  system.  The  cost  of  the  in- 
stallation was  $8.35  instead  of  $500.  It  has 
been  in  use  over  two  years  with  no  trace  of 
oil   m   the  boilers. 


ECONOMIES. 

The  writer  has  in  his  plant  four  boilers; 
two  horizontal  tubular.  18  ft.  x  (i  ft.  with  70 
4-in.  tubes ;  two  Scotch  marine  boilers,  one 
8  ft.  X  13  ft.  with  a  50-in.  Morrison  corru- 
gated furnace,  and  one  12  ft.  x  14  ft.  with 
two  42-in.  Morrison  furnaces,  the  latter  hav- 
ing a  Hawley  down  draft  furnace  attached  to 
it,  making  it  the  most  economical  boiler  in 
the  plant.  In  rolling  the  tubes  three  of  them 
split  and  had  to  lie  removed.  The  usual 
method  of  repairing  tubes  in  such  cases  is 
to  weld  them  out.  On  Tuesday  it  was  found 
that  the  shop  could  not  do  the  work  for  10 
days.  It  was  decided  that  new  tubes  be  put 
in  for  economy's  sake.  Wednesday  noon  the 
boiler  was  under  steam  and  in  operation.  The 
tubular  boilers  consume  4.000  lbs.  more  coal  in 
24  hours  than  the  Hawley  furnace.  We  w-ould 
have  been  without  the  Hawley  furnace  nine 
days,  and  would  have  used  IKi.Ood  lbs.  more 
fuel  at  $1.60  per  ton,  amounting  to  $28.80.  The 
new  tubes  cost  $4.60  each,  less  $1.-50  for  weld- 
ing the  old  one,  making  the  actual  cost  of  the 
new  tubes  $3.10.  or  $0.30  for  the  three.  The 
labor  of  putting  them  in  was  the  same  in 
both  cases,  making  a  clear  saving  for  the 
company  of  $19.50,  or  48  per  cent,  on  the  in- 
vestment. At  another  time,  changing  the  ex- 
haust of  a  boiler  feeder  from  the  sewer  to 
a  Berj'man  heater,  raised  the  temperature  of 
the  feed  water  40°,  thereby  saving  640  lbs.  of 
coal  in  24  hours.  Coal  costing  at  that  time 
$1.10  per  ton,  a  saving  of  116.68  tons  at  $1.10 
per  ton  amounted  to  $128.48  annually.  It  cost 
$1.60    to    make    this   change. 

At  another  time  the  writer  experimented 
with  the  different  ways  of  running  packing  on 
an  outside  packed  plunger  pump.  The  plung- 
ers were  12%  in.  in  diameter.  I  found  that 
by  running  them  with  a  good  slip  as  against 
no  slip,  made  a  difference  of  6  h.  p.  with  in- 
dicator cards  taken  under  both  conditions. 
With  our  rate  of  evaporation,  and  coal  cost- 
ing $1.25  per  ton  at  that  time,  a  saving  of 
$118.12  per  annum  was  in  favOr  of  plungers 
slipping. 

The  writer  on  taking  char.ge  of  a  central 
station,  found  the  feed  water  heater  running 
over  in  the  sewer  continually,  keeping  the 
water  at  an  average  of  110°  temperature. 
After  having  stopped  the  waste,  the  feed 
water  was  raised  to  an  average  of  200°.  The 
plant  was  putting  out  on  an  average  of  42,000 
kw.h.  per  day,  consuming  121  tons  of  coal 
or  an  average  of  6  lbs.  per  kw.  After  the 
change  there  was  reduction  of  coal  to  5%  lbs. 
per  kw.h.,  a  saving  of  10%  tons  at  the  price 
of  $l.l<t  per  ton,  amounting  to  $11.5li  per 
day,  or  $4,197.50  per  year.  In  other  words,  a 
5  per  cent,  saving  on  $83,950. 


Cost    of    Erection    of    a    30,000-Gallon 

Wooden    Gravity    Sprinkler   Tank 

on  a  75-Foot  Steel  Tower. 

The  tank  under  consideration  was  an  under- 
writer's specification  gravity  sprinkler  tank.  It 
was  about  18  ft.  in  diameter  and  stood  about 
18  ft.  high  from  the  base  of  the  tank. 

The  staves  were  cut  and  fitted  at  the  milI,_so 
there  was  no  cutting  or  trinuning  at  the  job 
with  the  exception  of  the  last  stave,  which  was 
made  on  the  job.  The  top  of  the  tank  had  a 
conical  roof  sheathed  with  boards  which  were 
covered  with  rubbered  rooling. 

The  steel  tower  consisted  of  four  columns 
made  up  of  five  15-ft.  sections,  bringing  the 
total  height  up  to  75  ft.  above  the  foundation. 
.\11  joints  were  riveted  excepting  the  sway 
iiraccs,  which  were  made  up  of  %-in.  round 
iriiii  and  turnbuckles. 

The  tower  was  erected  with  a  lii-ft.  mast 
and  a  three-sheave  rope  block.  Hoisting  was 
done  with  man  power.  As  each  bent  was  com- 
pleted the  mast  was  set  up  on  top  of  the  bent 
fur  erecting  the  next  one. 

The  hoisting  and  riveting  was  done  with 
common  labor.  Two  men  in  tlio  gang  were 
experienced  in  this  work.  The  others  of  the 
gang  were  picked  up  locally. 

The  foundations  were  four  in  number  and 
were  7  ft  square  at  the  base  and  30  ins.  square 


at  top  and  were  7  ft.  deep  from  top  to  bot- 
tom.  The  itemized  costs  were  as  follows : 
Excavation— 

1'2H4    hrs.    at    2D    cts $  5S.3T 

Forms: 

l'S>,4  hrs.  at  31  cts 9.15 

33  his.  at  25  cts 8.25 

Total    forms    J  17.40 

Laying  concrete,   hand  mixing 

ISy,   hrs.   at  31   cts t     6.05 

91  hrs.  at  25  cts 22.7:. 

Total  concrete  t  28.80 

Grouting  beaiinK  plates  and  finishing  tops 
of  foundations: 

13^^   his.   at   31   cts i     4.03 

21^  hrs.  at  25  cts 0.68 

Total    »     4.71 

Grand  total  labor  on  foundations. ..  .$106. 2ft 
Teaming  lower  and  tank.   1   mile: 

Team,  19  hrs.  at  BO  cts t  10.80 

Ijaborers,  37  hrs.  at  30  cts 11.10 

t  21.90 
Erecting    tower    and     tank    and    painting 
two   coats: 

643  hrs.  at  ?0  <t^-  .  .J182.0U 

$204.80 
Grand  total   $311.08 

Superintendence  is  not  included  in  the  above 
figures.  The  superintendent  spent  198  hours  on 
the  job. 


A  Method  of  Increasing  the  Depth  of 

Large  Wooden  Settling  Tanks. 

The  filter  plant  of  the  Columbia,  Pa.,  water 
works  provides  for  sedimentation  of  the  raw 
water  by  the  use  of  four  tanks  connected  in 
series.  These  tanks  are  25  ft.  in  diameter  and 
originally  were  17  ft.  deep  with  lour  baffles 
in  each,  the  tops  of  the  tanks  being  on  the 
same  level  as  the  tops  of  the  filter  tanks.  This 
arrangement  resulted  in  a  loss  of  head  ot 
about  18  ins.  on  the  filters  and  made  hand  con- 
trol necessary  for  both  inlets  and  outlets,  and 
it  also  shortened  the  runs  and  increased  the 
amount  of  wash  water  used. 

The  settling  tanks,  which  are  built  of  3-in. 
cypress,  are  buried  9  ft.  in  the  ground,  and 
it  was  not  deemed  possible  to  elevate  them. 
.Accordingly,  it  became  necessary  to  increase 
the  height  of  the  sides  of  the  tanks.  The 
method  used  was  described  by  Mr.  A.  H. 
Meyers  in  a  paper  before  the  American  Water 
Works  Association  as  follows : 

When  the  makers  of  the  tanks,  one  of  the 
largest  tank  building  concerns  in  the  East. 
were  asked  to  undertake  this  job  they  refused 
saying  that  all  attempts  at  such  work  had 
failed.  We  then  asked  them  if  they  would 
build  tanks,  with  staves  5  ft.  along,  around  the 
outside  of  the  old  tanks,  the  new  staves  to 
project  down  2  ft.  below  the  top  of  the  old 
staves  and  to  extend  3  ft.  above  them,  guar- 
anteeing the  new  work  not  to  leak  in  the  ver- 
tical seams  and  to  fit  the  outside  of  the  old 
tanks  tight  enough  to  sustain  the  weight  of  the 
new  work  and  of  the  conical  roofs.  This  they 
agreed  to  do. 

The  joint  between  the  outside  edge  of  the 
top  of  the  staves  of  the  old  tanks  and  the 
inside  of  the  new-  staves  we  took  care  of  by 
chamfering  the  outside  edge  of  the  old  staves 
back  %  in.  and  down  3  ins.  This  joint  was 
caulked  with  oakum  to  a  depth  of  1  in.  and 
then  poured  until  full  with  melted  asphalt  roof- 
ing pitch. 

The  new  work  was  erected  and  the  tanks 
filled  with  water  in  six  days,  and  one  week 
later  practically  all  leakage  had  stopped.  This 
work  was  completed  about  nine  months  ago 
and  since  then  has  passed  through  very  hot 
weather  and  the  most  extreme  cold  weather 
of  wliich  we  liave  record  and  now  shows  no 
signs  of  leakage. 

This  increase  of  3  ft.  in  the  depth  of  set- 
tling tanks  has  permitted  us  to  install  both  in- 
let and  outlet  controllers  and  to  overcome  the 
other  difficulties  cau.sed  by  lack  of  head  on  the 
filters  and  in  addition  has  given  .ibout  4.5 
liiiiuites  longer  for  sedimentation. 


Meterage  in  Topeka,  Kans.— When  the 
water  meter  ordinance  went  into  effect  in 
Topeka.  Kans.,  on  May  1.  there  were  sev- 
eral hundred  services  not  yet  metered. 
Now  all  but  nine  or  ten  consumers  have 
installed   meters. 
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Methods  and  Costs  of  Reinforced  Con- 
crete Siphon  Construction  on  the 
Los  Angeles  Aqueduct. 

Contributed  by  D.  L.  Reaburn,  Engineer  Saugus 
Division. 

The  route  of  the  Los  Angeles  aqueduct  fol- 
lows runs  approximately  parallel  to  the  main 
valleys,  but  in  most  places  it  is  at  a  consider- 
able   distance    in    elevation    above    them,    and 
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Fig,     1 — Section     of     Whitney     Siphon,     Los 

Angeles     Aqueduct,     Showing     Location 

of   Blow-off  Valve. 


cross  cuts  the  side  drainage,  involving  numer- 
ous tunnels  through  the  ridges  and  siphons 
across  the  intervening  canyons.  The  total 
length  of  the  aqueduct  from  the  intake  in 
Owens  Valley  to  the  point  of  delivery  to  the 
San  Fernando  Valley  is  226  miles.  Of  this 
total  length,  12.04  miles  are  siphon  (not  in- 
cluding the  siphons  on  power  construction), 
involving  an  expenditure  of  about  $2,000,000. 
The  siphons  vary  in  length  from  a  few  hun- 
dred feet  to  four  miles,  and  will  operate  un- 
der heads  as  high  as  850  ft.  below  the  hydrau- 
lic grade  line.  Of  the  total  mileage  9.39  miles 
of  siphon  will  be  riveted  steel  and  2.65  miles 
will  be  of  reinforced  concrete. 

The  normal  capacity  of  the  aqueduct  is  420 
sec.  ft.  and  the  siphons  are  designed  to  carry 
appro.ximately  the  same  amount  of  water.  The 
steel  siphons  vary  from  8  ft.  to  11  ft.  in  diam- 
eter, while  the  concrete  siphons  are  10  ft.  in 
diameter  with  a  uniform  thickness  of  9  ins. 
They  have  a  hydraulic  gradient  of  5=  .0009. 
which  corresponds  to  a  friction  coefficient  of 
N=  .014.  The  maximum  pressure  head  used 
on  the  concrete  siphons  is  75  ft. 

It  was  at  first  intended  to  use  steel  con- 
struction   for   all   the    siphons,   but   a   careful 


under  actual  field  conditions.  It  was  there- 
fore decided  to  build  one  as  an  experiment. 
The  siphon  selected  was  that  known  as  the 
Whitney  or  No.  20,  in  the  Saugus  Division, 
about  28  miles  north  of  Los  Angeles,  near 
the  north  end  of  the  San  Fernando  Tunnel. 
It  has  a  slant  length  of  955  ft.  and  a  maxi- 
mum head  of  70  ft.  It  was  completed  in  May, 
1910.  About  60  days  later  it  was  filled  with 
water  and  a  series  of  measurements,  extend- 
ing through  a  period  of  si.x  inonths,  were 
made  to  determine  the  amount  of  leakage. 
The  results  were  entirely  satisfactory.  Since 
then  five  more  siphons  have  been  constructed, 
;md  the  North  .-Antelope  Siphon,  2,734  ft.  long, 
is  nearing  completion;  all  of  these,  as  far  as 
tested,  have  been  found  very  satisfactory. 

This  article  will  describe  the  construction 
of  the  Whitney  and  South  .\ntelope  Siphons, 
as  representative  ones,  for  each  class  of  con- 
ditions, and  also  give  some  figures  on  their 
cost. 

WHITNEY   SIPHON. 

The  soil  in  the  lower  part  of  the  valley  con- 
sists of  sand  and  gravel,  while  the  steep  slopes 
near  the  ends  are  of  a  hard  clay  formation. 
The  siphon  was  located  so  as  to  have  a  mini- 
mum cover  of  1  ft.  over  the  arch  after  being 
backfilled.  The  wagon  haul  from  the  rail- 
road station  to  division  headquarters  was  (wn 
miles. 

The  details  of  the  design  are  shown  in  the 
accompanying  drawings,  Figs  1  and  2.  The 
pipe  is  10  ft.  interior  diameter,  with  a  uni- 
forin  thickness  of  9  ins.  The  reinforcement 
consisted  of  round  rods.  The  circumferential 
rods  were  spaced  4  ins.  apart,  and  varied  from 
%  in.  to  %  in.  in  diameter.  A  working  strength 
of  15,000  lbs.  per  square  inch  was  used,  and 
the  rods  were  designed  to  carry  the  total 
stress,  regardless  of  the  strength  of  the  con- 
crete. The  longitudinal  rods  were  %  in.  in 
diameter  and  they  were  spaced  about  2  ft. 
c.  to  c. 

The  trench  was  excavated  with  teams  and 
trimmed  to  shape  by  hand.  It  had  a  bottom 
width  of  14  ft.  with  slopes  of  about  1  on  1. 
Care  was  taken  to  have  most  of  the  dirt  placed 
on  one  side  of  the  trench.  This  was  leveled 
off  for  about  30  ft.  from  the  edge  of  the 
trench,  so  as  to  give  sufficient  elevation  to 
the  mi.xer  for  delivery  of  the  mixed  concrete 
by  gravity,  to  provide  room  for  gravel  and 
cement  storage  near  by.  and  also  to  allow  Fhe 


vious  to  allow  ample  time  for  hardening. 
The  tops  were  cast  to  fit  the  curve  of  the 
inner  forms.  They  were  spaced  6  ft.  apart 
in  two  parallel  rows,  so  that  each  pair  sup- 
ported a  6  ft.  length  of  the  inner  forms.  They 
were  set  in  mortar  a  few  days  before  the 
forms  were  placed  on  them.  (See  Fig.  2.) 
This  arrangement  not  only  insured  correct 
alignment  and  grade,  but  permitted  the  con- 
crete   to    be    readily    poured    and    thoroughly 
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Fig.    3 — Section    Showing    Forms     Used     in 
Constructing    the    Whitney    Siphon. 

spaded.     The   concrete   blocks   became   a   part 
of  the  concrete  shell  of  the  siphon. 

The  ne.xt  step  was  the  setting  of  the  inner 
forms,  which  were  of  w-ood  and  not  very  satis- 
factory, as  it  was  difficult  to  maintain  them  in 
a  circular  shape  after  they  were  once  moved. 
Each  6  ft.  length  of  forms  was  made  up  of 
eight  sections,  three  below  the  horizontal  diam- 
eter and  five  above  it,  braced  and  bolted  in 
such  a  way  that  they  could  be  collapsed  for 
moving  ahead  (See  Fig.  3).  Each  section 
was  made  of  four  ribs  cut  to  the  proper  curve, 
on  which  the  2  in.  lagging  was  nailed.  The 
lagging  was  dressed  on  the  outer  side.  The 
arrangement  of  the  cross  braces  which  held 
the  sections  in  place  permitted  the  dismantled 
sections  to  be  moved  ahead  through  those 
already  erected,  by  means  of  a  platform  car 
on  a  track  which  rested  on  the  cross  ribs  of 
the  bottom  section.  The  car  was  pulled  back 
and  forth  with  a  rope. 


Fig.      2 — View      Showing     Concrete      Blocks 

Used      to      Support      Outside      Forms, 

Whitney    Siphon. 


Fig.  4 — View    Showing    Procedure    in    Constructing    South    Antelope    Siphon,     Los     Angeles 

Aqueduct. 


analysis  of  probable  costs  indicated  that  it 
would  be  economical  to  use  concrete  on  all 
low  head  construction.  There  was  on  recoril 
the  results  obtained  in  the  construction  of  a 
number  of  smaller  pipes,  but,  for  pipes  of 
this  size,  there  was,  beyond  a  few  experimental 
tests,  but  little  know-n  as  to  what  might  be  ex- 
pected of  them  when  constructed  in  the  ground 


mixer  to  be  moved  along  as  the  work  prog- 
ressed. 

After  the_  trench  was  excavated  to  line  and 
grade  the  first  operation  in  the  construction 
of  the  siphon  was  setting  the  concrete  blocks 
to  support  the  inner  forms.  These  blocks, 
which  were  4  ins,  thick,  10  ins.  wide  and  about 
12  ins.  high,  had  been  made  a  few  weeks  pre- 


In  conjunction  with  the  setting  of  the  inner 
forms  the  reinforcement  rods  were  placed  on 
them,  having  been  previously  bent  to  the  re- 
quired circle  with  a  small  bending  machine, 
and  properly  spaced,  wired  and  blocked  away 
from  the  forms.  After  the  inner  forms  were 
assembled,  circular  ribs  were  placed  to  sup- 
port the  outside  lagging.     These  were  spaced 
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4  ft.  apart  and  braced  against  the  side  of  the 
trench.  The  outside  lagging  was  2x6x4  ins. 
The  concrete  work  was  commenced  near  the 
middle  and  carried  first  toward  one  end  and 
later  toward  the  other.  There  were  120  lin.  ft. 
of  inner  forms  used.  They  were  set  up  by  a 
crew  of  8  men. 

When  everything  was  in  readiness  one  of 
the  regular  tunnel  concrete  crews  of  26  men 
and  a  foreman  was  detailed  to  the  work.  From 
36  to  40  men  were  required  to  keep  the  work 


to  the  top  of  the  slope  and  the  work  continued 
in  the  same  way  until  the  top  was  reached. 
At  each  end  of  the  siphon  a  manhole  30x36 
ins.  was  constructed. 

Electrical  energy  was  used  for  light  and 
power  and  water  was  supplied  under  pressure 
from  a  large  tank  on  the  adjacent  hill.  Sand 
and  gravel  were  obtained  from  the  adjacent 
creek  without  screening.  All  stone  larger 
than  3  ins.  was  rejected.  The  mix  was  1:4  or 
1    bbl.    of   cement    to    Iti    cu.    ft.    of   concrete. 
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Fig.    5. — Details   of    Blow-off  Tor    Whitney    Siphon. 


going  continuously.  The  concrete  was  deliv- 
ered on  top  of  the  forms  through  a  chute,  and 
flowed  to  the  bottom  over  them.  1  he  outside 
lagging  was  placed  about  2  ft.  high  at  the 
start,  to  allow  room  for  inspection  and  spad- 
ing on  the  bottom.  As  the  concrete  rose  in 
the  forms,  more  lagging  was  placed.  The  bot- 
tom of  the  trench  was  filled  for  the  whole 
length  of  the  day's  run  and  the  complete  pipe 
was  linished  the  same  day,  whether  it  was  30 
ft.  nr  50  ft.  .A  rough  connection  was  made 
Tiy  means  of  a  sand  bag  bulkhead,  and  par- 
ticular pains  were  taken  to  ensure  a  good 
l)ond  at  this  point.  About  three  days  were  re- 
quired to  complete  the  120  ft.  of  pipe.  About 
noon  of  the  second  day  the  work  of  taking 
down  the  inner  forms  and  moving  them  ahead 
was  begun,  without  interfering  with  the  prog- 
ress of  the  concreting.  In  about  24  hours  the 
•outer  forms  were  removed  and  the  pipe  was 
immediately  backfilled  and  thoroughly  flooded 
for  about  a  week.  When  the  foot  of  the 
steep  slope  was  reached  the  mixer  was  moved 


About  20  per  cent  of  water  was  used,  which 
insured  a  very  wet  mix. 

No  serious  difficulties  were  encountered  in 
carrvine  out  the  work.  As  the  work  wai 
done  during  flood  season,  Whitney  Creek  car- 
ried considerable  water  and  the  excavation 
was  a  little  more  costly  owing  to  the  con- 
struction of  Ihe  necessary  protecting  dams  to 
prevent  flooding  the  trench.  At  the  lowest 
point,  where  the  creek  crosses  the  siphon,  the 
top  was  paved  with  cobble  while  the  concrete 
was  soft,  as  a  precaution  against  scour  in  flood 
season. 

At  the  lowest  point  on  the  siphon  a  special 
cast  iron  pipe  with  a  flange  moulded  to  fit 
the  inner  side  of  the  pipe  was  placed.  This 
connected  through  a  10  in.  valve  in  the  blow 
off  chamber  (See  Fig.  5)  to  the  blow  off  pipe 
which  consisted  of  second-hand  12  in.  vent 
pipe  embedded  in  concrete.  The  inside  of  the 
pipe  was  finished  with  two  coats  of  neat  cem- 
ent wash  put  on  with  a  brush. 

Throe  expansion  joints  wore  made,  one  near 


the  middle,  and  one  at  the  ijot  uf  the  steep 
slopes.  These  were  believed  to  he  necessary 
because  at  these  points  the  work  was  stopped 
for  a  considerable  lime.  The  only  noticeable 
leak  in  the  pipe  was  at  one  of  these  points. 
After  the  first  leakage  test  it  was  repaired, 
after  which  no  moisture  appeared  at  any  point 
on  the  ground  surface.  It  is  believed  that  the 
main  factors  which  made  for  success  were 
the  painstaking  care  exercised  on  all  parts  of 
the  work,  especially  in  selecting  the  sand  and 
gravel,  and  the  monolithic  construction,  which 
eliminated  the  danger  of  developing  longitu- 
dinal cracks. 

The  results  of  leakage  tests  are  shown  in 
Table  I.  They  are  based  on  measurements  at 
the  ends  of  the  siphon  to  the  water  surface  as 
it  was  lowered.  The  observations  for  the 
period  from  July  2  to  July  17  are  effected  by 
the  defective  expansion  joint. 

T.\BLE  I.— LEAKAGE  OF  WHITNEY  SIPHON. 

(Length    955    ft.      Diameter    10     ft.       Maxlmuno 

head  70  ft.) 

Leakage. 
Gals. 

Period.  1910.  "^f??/- 

16  days        July  2— July  IT 4.1« 

32  days         Sept.  30— Nov.   1 Jf? 

10  days        Nov.   1— Nov.   11 13J 

20  days         Nov.  11— Dec.  1 13' 

44  days.         Dec.    1— Jan.    13 •    356 

Remark. — The  leakage  shown  for  the  last 
period  indicates  that  someone  had  tampered 
with  the  blowoft.  This  is  borne  out  by  the  fact 
that  the  padlock  on  the  cover  of  the  blowoff 
chamber  was  found  broken. 

TABLE  II.— COST  OF  WHITXKV  SIPHON. 

Item.  Per  'I"- »■ 

Excavation    ^■*' 

Concrete  lining  J-JJ 

Steel  in  place  ; 3.S- 

BackflU   2.63 

Engineering    "■" 

.-knchorage  proportion    "ij 

Blowoff  proportion    '■2'' 

Average    cost    per   lin.    ft.    completed    sec 

tion     $21. "fO 

Average    labor   cost   mixing   and    placing 

per  lin.   ft •  ■  ■         2.14 

Average  labor  cost  placing  steel  per  lin. 

f^ 0.83 

Average  cost  per  ft.  tor  forms 1.20 

(As  there  are  about  0.7S  cu.  yd.  of  concrete 
per  lineal  foot  of  this  siphon  any  of  the  above 
items  multiplied  by  this  sum  gives  cost  per 
cubic  yard  of  concrete. — Editors.) 

SOUTH    ANTELOPE    SIPHON. 

The  .\ntelope  Valley  Siphon  is  about  four 
miles  long  with  a  maximum  head  of  200  ft. 
It  is  a  composite  structure,  composed  of  3,446 
ft.  of  10  ft.  reinforced  concrete  siphon  on  the 
south  end  and  3.734  ft.  on  the  north  end,  while 
the  middle  portion  is  of  steel.  The  maximum 
head  on  the  concrete  pipe  is  about  75  ft.  The 
ground  slope  is  very  uniform  and  level  trans- 
versely, making  an  ideal  condition  for  con- 
struction. 

The  excavation  for  the  pipe  was  taken  out 
to  a  depth  of  8  or  9  ft.  with  a  model  No.  20 
Marion  steam  shovel.  About  two-thirds  of 
the  dirt  was  placed  on  one  side  and  the  re- 
maining one-third  on  the  side  from  which  con- 
creting was  carried  on. 

Construction  on  the  south  end  was  com- 
menced July  7,  1911,  at  the  conduit  .end  and 
completed  Sept.  2,  1911. 

Tho  average  progress  was  44  ft.  per  day. 
After  the  first  week  a  rate  of  40  ft.  was 
maintained  for  about  20  days,  after  which  a 
uniform  rate  of  49  ft.  per  day  was  made  until 
completion. 

The  inner  forms  were  of  wood  built  up  in 
sections  about  20  ins.  wide  and  4  ft.  long, 
supported  by  collapsible  steel  ribs.  These  were 
much  more  satisfactory  than  the  wooden  forms 
used  on  the  Whitney  siphon.  The  working 
force  on  the  concrete  work  was  as  follows : 
1  superintendent. 
1  concrete  foreman. 

6  men  charging  mlxo.-  with  wheelbarrows. 
1  man  on  cement. 
1  man  running  mixer. 

5  men  placing.  ,.,^. 

6  bending  and  placing  steel  and  setting  outs'd* 

ribs.- 
4  men  taking  down  Inside  forms. 
4  men  setting  up  inside  forms. 

1  man    trimming   bottom   and   settling  concrete 

blocks  to  support  inner  forms. 

2  plasterers. 

2  plasterers'  helpers. 

32  men.  total. 

The  average  rate  of  pay  for  this  force  was 
about  $2.7.'i  per  day,  or  a  labor  cost  of  $2  per 
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)ineal  foot  on  the  basis  of  44  ft.  progress  for 
mixing  and  placing,  moving  and  setting  forms 
and  finishing. 

Rock  for  a  large  part  of  the  work  was 
hauled  7%  miles  from  a  plant  in  the  hills  and 
the  average  haul  from  sand  was  XV-i  miles. 
Cement  and  steel  was  hauled  by  teams  from 
Lancaster  on  the  Southern  Pacific  R.  R.,  a 
distance  of  30  miles.  Monolith  Tufa  cement, 
manufactured  by  the  city  of  Los  Angeles,  was 
used  in  the  ratio  of  7  sacks  per  cubic  yard  uf 
concrete.  The  details  of  cost  for  the  3.44(i  ft. 
of  pipe  are  as  follows : 


Per 
lin.  ft. 

Excavation     %  0.94 

Sand  and  gravel 0.606 

Rock     3.07 

Cement    .'■.SO 

Mixing   and    placing 0.91 

Moving    forms    o  62 

Plastering     0.26 

Steel    in    place 4.30 

Backfill    0.39 

Engineering   (instrument   work).     0.04 
Superintendence    0.26 


Per 
cu.  yd. 


$0.45 
2.32 
4.37 
0.69 
0.47 


Total  per  lin.   ft $17.20 

The    above    does    not    include    the    cost    of 
forms,  which   will  be  distributed  at  the  com- 


pletion of  all  work  on  which  they  arc  used.     It 
will  approximate  $1  per  ft. 

Mr.  \Vm.  Mulholland,  JL  \m.  Soc.  C.  E.. 
is  chief  engineer,  and  Mr.  J.  B.  Lippincott.  M. 
Am.  Soc.  C.  E.,  is  assistant  engineer  of  the  Los 
.Angeles  aqueduct.  The  w-riter  is  division  en- 
gineer of  the  Saugus  Division  and  Mr.  A.  C. 
Hansen,  M.  Am.  Soc.  C.  E.,  is  division  engi- 
neer of  the  Antelope  Division.  Mr.  A.  P. 
Cox.  who  has  had  a  wide  experience  in  con- 
crete construction,  was  in  direct  charge  as- 
superintendent  of  all  the  work,  and  the  re- 
sults obtained  are  largely  due  to  his  skill  and 
.•diilitv 


DRAINAGE    AND     IRRIGATION     SECTION 


Waterways   Required  for  Culverts  for 

Drainage  Areas  in  Rough  or  Very 

Rolling  Country. 

In  our  issue  of  April  24,  lill2.  \vc  published 
a  new  waterway  formula  with  a  table  of 
waterway  areas  developed  for  conditions  of 
rainfall  and  topography  prevailing  in  eastern 
Kansas,  To  supplement  these  data  Mr.  H. 
V.  Hinckley.  Consulting  Engineer.  Oklahoma 
City.  Oklahoma,  sends  us  the  accompanying 
diagrams  and  table. 


Centrifugal  Pumping  Plants  for  Drain- 
age with  Diagram  of  Plant  Costs. 

In  a  paper  before  the  Louisiana  Engineering 
Society,  which  has  just  been  published  in  the 
Journal  of  the  Association  of  Engineering  So- 
cieties. Mr.  H.  L.  Hutson  discusses  a  type  of 
drainage  pumping  plant  which  his  experience 
leads  him  to  believe  is  preferable  to  others  for 
conditions  as  found  in  Louisiana.  Mr.  Hut- 
son  says : 

The    plant   which    I    should    like    to    see    bc- 


to  100,000  gals,  per  minute  capacity,  would  be 
ideal  from  the  mechanical  engineer's  stand- 
point, as  the  units  would  be  sufficiently  large 
to  get  good  economy,  the  engines  would  run 
at  such  speed  and  be  of  such  horse-pow-er  that 
the  very  lowest  prices  could  be  obtained,  and 
the  plant  w'ould  be  large  enough  to  employ 
skilled  labor  to  operate.  1  realize  that  this 
means  the  use  of  one  plant  for  a  large  acreage., 
say  10.000  to  100,000  acres,  and  that  this  in 
turn  means  long  canals  and  a  high  lift,  but  1 
will  try   to   show   that   the   cost   i>f   operation. 
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Diagram   showing  comparative  approximate    costs   of  single-unit   centrifugal    pumping     plants     erected     complete,     inclusive    of 
foundations   but   exclusive   of   buildings,    intake,   discharge  canals  or  flume.     Based  on  estimates  for  work   in   Louisiana   and   Texas. 


\  city  official  of  Pittsburgh  says  that  in 
spite  of  efforts  to  cut  down  water  waste, 
the  city  has  used  more  water  in  recent 
months  than  ever  before.  He  predicts  seri- 
ous consequences  within  two  years  unless 
the  people  are  allowed  to  install  water 
meters. 


come  standard  for  drainage  w-ork  in  Louisi- 
ana would  be  one  of  large  capacity  consisting 
of  two  or  more  large  centrifugal  pumps,  each 
direct  connected  to  compound  condensing  en- 
gines of  the  Corliss  or  4-valve  type ;  the  steam 
being  furnished  by  water  tube  boilers  using  oil 
fuel.     .Such  a  plant,  if  the  units  were  of  50.000 


even  the  cost  of  fuel,  will  be  less  per  1.000,000 
gals,  gotten  rid  of  by  the  large  plant  than  the 
small.  I  am  giving  only  the  point  of  view 
of  the  mechanical  engineer.  There  may  be 
conditions  known  to  the  civil  engineer  or  to 
the  farmer  which  would  make  the  use  of  large 
plants  out  of  the  question  in  this  territory. 
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The  drainage  work  which  I  am  famihar 
with  is  that  in  IlHnois  and  Iowa  and  that  in 
Louisiana.  The  conditions  are  somewhat  dif- 
ferent, and  these  differences  are  partly  re- 
spensible  for  the  variations  in  engineering 
■practice.  In  Illinois  and  Iowa  the  drainage 
districts  lie  along  the  river  bottoms  and  con- 
sist of  lands  which  have  limited  natural  drain- 
age when  the  rivers  are  low,  but  wdiicli  are 
subject  to  overflow.  In  the  formation  of  levee 
and  drainage  districts,  the  natural  boundaries 
are  usually  followed  so  that  each  district  will 
■have  a  single  outlet  with  a  pumping  plant  to 
take  care  of  the  rainfall  during  such  time  as 
the  river  is  high  enough  to  prevent  gravity 
drainage.  The  Bay  Island  Drainage  and  Levee 
District  No.  1,  a  district  in  Mercer  County, 
Illinois,  is  typical  of  the  larger  plants.     It  has 


The  saving  in  the  matter  of  labor  of  a  large 
plant  over  a  numl>er  of  small  ones  is  obvious. 
The  larger  plant  would  rcfpiire  a  higher  class 
of  help,  but  this  is  an  advant;igc  as  the  higher 
class  man  is  more  reliable  than  the  cheaper 
help.  The  cost  of  the  machinery  for  such  a 
plant  would  be  greater  than  that  of  several 
small  plants  with  cheap  equipment,  but  the 
cost  of  the  complete  plant  erected  would  un- 
doubtedly be  less  for  the  large  than  for  a 
number  of  small  plants.  There  would  be 
many  advantages  with  the  large  plant  and  bet- 
ter machinery.  If  compound  engines  were 
used,  they  could  be  made  to  carry  great  over- 
load if  necessary  by  using  live  steam  in  the 
receiver.  If  they  were  cross  compound  and  an 
accident  put  one  side  out  of  commission,  it 
v:ould    still   be   possible   to    run;   and    as    the 


1 

/ 

^  

5 

5Ktim  End-CompounO  cor'aemiriq  Corliis  or  4 
Compound  condensinq  sbde  valve      1 

valve  t 

ngines 

refer 

'olHF  scale 

2^ 

A-    - 

— 

— 

— 

Water 

tin d -Curve 

refers 

to6P 

'"y 
Mscal 

1^ 

i 

5  c 
^2 

1 

3S0OO 

moo 
zsooa 

^1 

^ 

^' 

-^' 

,^' 

\ 

J 

_^-^' 

__,.-^ 

^.w^' 

^4 

■15000 

'laooo 

5000 

\       / 

• 

/ 

* 

1 

_j^- 

— ;,-.i 

.---1 

---^. 

-;r^ 

--^ 

II 

rff''V< 

'^' 



•^ 

_^- 

-" 

"^5 
-Sic 

'    100      c'O 

9       3 

10      4 

IH 
00      5 

-of  5 
»     6 

eamE 

id. 

10      6 

00 

■1 

moo  m 
1 

V   30000  40000  50000  60000   70000  dOOOO  30000  100000  00000  llOOOO  130000  140000  I50'"i0 
1         1     OPMofWoterEnd  ''         I         I         1        1         1         1 

Diagram    of    Relative   Costs   of    Drainage    Pumping    Plants. 


an  area  of  20.000  acres  and  takes  the  run-off 
of  a  smaller  district  of  4,000  acres  additional. 
This  plant  was  designed  for  a  capacity  of 
200,000  gals,  per  minute  against  a  lift  varying 
from  0  to  12%  ft.,  and  consisted  of  two  (30-in. 
units,  all  the  equipment  being  of  the  highest 
class,  designed   for  high  economy. 

The  smaller  plants  in  Illinois,  no  doubt,  have 
simple  non-condensing  engines  and  are  of 
cheaper   construction. 

In  Louisiana,  where  the  country  is  flatter. 
the  pumping  plant  must  pump  oft'  the  rainfall 
throughout  the  year.  The  land  which  is  now 
■being  reclaimed  lies  in  the  midst  of  swamp  or 
marsh,  or  partly  surrounded  by  lakes  or 
bayous.  Being  nearly  flat,  the  engineer  has 
the  choice  of  many  Oiufall  locations  and  may 
install  either  one  large  plant  or  a  number  of 
spiall  ones.  Obviously,  with  several  small 
plants  draining  but  a  few  thousand  acres  each 
and  pumping  to  a  free  outlet  at  the  pumping 
piant,  the  lift  the  pumpt  must  work  against  is 
low — not  more  than  3  to  6  ft.  With  this  lift 
and  units  of  30,000  g.ds.  per  minute  or  less,  it 
is  out  of  the  question  to  advocate  compound 
condensing  engines  of  the  Corliss  type,  as  the 
cost  per  h.  p.  is  out  of  proportion,  due  to 
the  small  size.  Nor  can  we  offer  high-grade 
■engines  of  the  type  generally  used  for  this 
horse-power  in  electric  work  because  the  ro- 
tative speed  of  these  large  pumps  is  much  be- 
low that  of  a  generator  requiring  equal  horse- 
power. No  doubt  the  majority  of  engineers 
would  consider  that  a  low  lift  is  very  desir- 
able and  that  it  means  getting  rid  of  the  water 
at  a  low  cost  of  fuel.  As  a  matter  of  fact, 
the  fuel  for  pumping  off  a  million  gallons  -will 
l5e  less  with  an  economical  plant  pumping 
against  a  9-ft.  lift  than  with  a  simple  non- 
condensing  plant  such  as  is  usually  installed 
pumping  against  3-ft.  lift.  The  e.xtra  6  ft.  of 
fall  would  undoubtedly  be  sufficient  to  increase 
the  area  which  could  be  drained  by  froni  three 
to  nine  times  the  size  of  that  served  by  the 
small  pump. 


pump  is  little  subject  to  accident,  this   feature 
would  practically  give  a  reserve  unit. 

I  have  advocated  water  tube  boilers  and 
oil  fuel  as  these  features  would  permit  steam 
to  be  raised  quickly  and  one  fireman  could  op- 
erate a  boiler  plant  of  any  size  required.  If 
the  boilers  are  of  the  sectional  water  tube  type 
similar  to  those  used  in  naval  work,  steam 
may  be  raised  in  -30  minutes  without  danger  to 
the  boiler.  With  automatic  oil-fuel  pumps, 
one  man  could,  if  necessary,  operate  a  plant 
in  an  emergency.  In  fact,  there  is  one  irriga- 
tion plant  of  which  I  know  which  is  operated 
by  one  man  who  attends  the  boiler  and  engine. 
It  is  a  compound  condensing  engine  of  225  h.  p. 

COST   OF   PLANTS. 

The  question  as  to  the  approximate  cost  of 
a  plant  of  a  certain  capacity  and  lift  is  often 
asked  by  engineers  and  others  who  are  mak- 
ing preliminary  estimates.  In  fact,  this  is  the 
first  question  which  the  prospective  customer 
is  likely  to  ask.  ,\lthough  we  have  several  rough 
rules  for  figuring  these  costs,  none  of  them  is 
satisfactory  as  applying  to  both  drainage  and 
irrigation  "plants.  It  has  been  the  custom  in 
making  rough  estimates  of  pumping  plants  de- 
signed for  lifts  of  from  25  to  -10  ft.  to  figure 
them  at  ?80  to  $100  per  water  horse-power,  but 
one  w^ill  readily  sec  that  the  same  figure  w;ill 
not  apply  to  a  drahiage  plant  of  like  capacity 
pumping  against  a  head  of  3  ft.,  as  the  cost 
of  the  pumps,  suction  and  discharge  pipes,  etc.. 
would  be  very  nearly  the  same  for  the  low-lift 
plant  as  for  "the  high-lift,  whereas  the  horse- 
power would  be  so  small  as  to  put  the  plant 
in  a  different  class  altogether  from  the  one 
with  the  hi.gher  lift.  In  order  to  be  able  to 
give  aiiproximate  figures  I  endeavored  to  tab- 
ulate the  various  bids  which  the  concern  I  am 
connected  with  has  made  on  pumping  plants 
within  the  last  ten  years,  and  found  that  a 
tabulation,  or  even  a  curve,  of  these  bidding 
prices  would  be  of  little  value,  as  in  some 
cases   we   bid    includiiv^    the    building,    foumla- 


tions  and  even  intake  work,  whereas  in  others 
our  price  was  merely  for  machinery  f.  o.  b. 
cars,  or  again  for  machinery  erected  on  foun- 
dations built  by  the  purchaser.  To  make  a 
comparison,  therefore.  I  decided  to  take  the 
cost  of  all  the  mechanical  equipment  neces- 
sary for  the  plant,  and  using  our  costs  sheets 
as  a  guide  make  up  curves  which  would  repre- 
sent these  plants  erected  ready  for  operation 
at  some  point  in  Louisiana  or  Texas ;  in  other 
words,  I  have  assumed,  what  is  very  far  from 
the  fact,  that  the  cost  of  freight,  barging, 
foundations,  erecting,  etc.,  is  a  constant  per- 
centage. This  is  done  because  it  is  not  the 
intention  that  this  diagram  of  costs  shall  be 
used  for  obtaining  actual  costs  of  plants  but 
that  it  .shall  be  relative  only  and  be  used  for 
the  purpose  of  deciding  the  most  economical 
size  of  units  to  use  in  a  large  plant  and  also 
for  making  approximate  estimates  on  the  as- 
sumption that  a  plant  of  two  or  more  units 
will  be  a  multiple  of  the  cost  of  a  single  unit 
plant.  In  this  diagram,  I  have  not  included 
the  building,  as  the  cost  of  this  would  depend 
upon  the  style  of  architecture,  nor  have  I 
included  any  dredgin,g,  intake  work,  flume  or 
canal  work.  I  did  include  the  building  foun- 
dation, as  it  is  usually  necessary  to  place  a 
pumping  plant  in  a  pit,  in  which  case  the  pit 
.walls  form  the  building  foundation,  and  the 
pump  foundation,  engine-room  floor  and  walls 
are  made  monolithic. 

For  the  reasons  above  given,  it  will  be  im- 
possible to  make  smooth  curves  using  either 
the  water  horse-power  or  the  gallons  per  min- 
ute as  one  of  the  coordinates.  It  seems  more 
logical,  therefore,  and  gives  data  which  are 
much  more  useful,  to  divide  the  plant  into  two 
parts,  and  consider  it  merely  as  a  steam-power 
plant,  which  drives  a  pumping  plant.  I  have, 
therefore,  divided  the  cost  into  two  parts: 
cost  of  the  "steam  end"  and  cost  of  the  "water 
end,"  but  showed  these  on  the  same  sheet.  In 
using  this  diagram  it  is  very  important  that 
this  fact  should  be  borne  in  mind  and  that 
the  cost  of  the  "water  end"  should  be  added 
to  that  of  the  "steam  end."  The  cost  of  the 
"water  end"  is  given  in  terms  of  gallons_  per 
minute  at  the  rated  capacity.  The  cost  of  the 
"steam  end"  is  given  in  terms  of  indicated 
horse-power  and  it  is,  therefore,  necessary  to 
figure  this  horse-power  by  assuming  the  com- 
bined efficiency  of  the  engine,  drive  (if  there 
is  one)  pump  and  piping.  It  will  be  noticed 
that  it  is  necessary  to  use  zones  instead  of 
lines  to  indicate  these  costs,  the  variation  be- 
ing due  to  numerous  causes.  The  zone  marked 
"Water  end"  covers  pumps,  suction  and  dis- 
charge pipes,  and  is  the  only  one  which  re- 
fers to  the  gallons  per  minute  scale  at  the 
bottom  of  the  diagram.  The  zone^  marked 
"Steam  end,  compound  condensing  Corliss  or 
4-valve  engines"  covers  the  complete  steam 
plant  equipnient  including  this  type  of  engnie 
w-ith  water  tube  boilers.  The  zone  marked 
"Componud  condensing  slide  valve"  covers 
this  type  of  engine  with  either  water  tube  or 
return  tubular  boilers  depending  on  the  size 
of  plant.  The  zone  marked  "Simt'le  slide  valve 
non-condensing"  covers  the  type  of  engine  in- 
dicated with  horizontal  return  tubular  boilers. 

Engineers  in  comparing  these  costs  with 
other  power  plant  costs  may  decide  that  I  have 
made  them  unnecessarily  high  even  for  ap- 
proximate figures,  but  it  should  be  remem- 
bered that  practically  all  of  these  plants  are 
installed  between  the  high  and  low-water 
mark  of  the  stream  on  which  they  are  sit- 
uated, and  that  in  the  case  of  drainage  plants 
thcv  must  almost  invariably  be  put  in  on  the 
land  which  they  are  to  drain.  The  freight 
rates  throughout  this  territory  are  high  and 
the  problem  of  transporting  material  from  the 
railroad  to  the  site  of  the  plant  is  always  a 
dillicnlt  one,  as  it  usually  means  either  hauling 
nuniv  nfiles  over  roads  which  are  sometimes 
impassable,  or  barging  on  streams  that  are 
seldom  navigated.  .Ml  of  these  plapts  go  in 
near  the  coast  on  land  more  than  100  miles 
from  the  location  of  any  stone  suitable  for 
concrete.  On  one  occasion  the  best  quotation 
which  we  could  get  on  sand  or  gravel  deliv- 
ered on  barge  at  the  site  of  the  plant  was 
$-t.uO  per  vard.  and  yet  this  plant  was  |. -•:■,'.•.' 
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on  a  stream  supposed  to  be  navigable.  On 
one  drainage  plant  there  were  90  days  in  which 
the  water  was  either  at  or  near  the  floor  line 
and  the  erection  work  had  to  remain  at  a 
standstill.  This  same  plant  when  completed 
could  not  be  tested  for  lack  of  water  to  give 
contract  conditions.  In  the  case  of  every 
plant  on  the  Rio  Grande  for  which  we  have 
furnished  equipment,  the  river  has  overflowed 
between  the  times  when  the  machinery  was 
delivered  and  the  completion  of  the  plant. 
This  overflow  has  flooded  the  valley  for 
eight  or  ten  miles  from  the  plant. 

If  the  curves  were  carried  out  a  little  fur- 
ther they  would  show  the  fallacy  of  a  belief 
which  many  people  have  that  simple  slide- 
valve  engines  and  return  tubular  boilers  form 
the  cheapest  equipment  which  can  be  furnished 
under  all  conditions.  Many  saw-mill  owners 
purchased  this  class  of  machinery  with  the 
idea  that  they  are  not  interested  in  economy 
and,  therefore,  should  buy  the  cheapest  class 
of  engines.  Where  the  horse-power  required 
is  400  h.  p.  or  above,  they  could  undoubtedly 
buy  compound  condensing  equipment  with  the 
necessary  horse-power  of  water  tube  boilers, 
and  the  cost  of  the  complete  plant  erected, 
including  building,  would  be  much  liclnw  that 
of  the  uneconomical  plant. 


Superelevation    of    Water    Surface    in 

Passing  Around  Curves  at  High 

Velocities. 

(  Contributed.) 
When  high  velocities  are  used  in  open  chan- 
nels such  as  spillways,  chutes,  etc.,  on  irriga- 
tion and  power  canals,  it  is  desirable  to  know 
how  much  the  water  surface  is  likely  to  rise 
on  the  outside  of  sharp  curves.  Sometimes  it 
is  necessary  to  raise  the  outside  wall  in  order 
to  prevent  spilling  over.    The  following  equa- 


W.S.  on  Tangent 
\i  MS.on  Curve 


tious  are  useful   for  calculating  the  amount  of 
this  rise : 

It  is  assumed  that  the  water  surface  is  a 
plane  and  remains  a  plane  in  passing  around 
curves. 

Nomenclature — 
g  =  acceleration  of  gravity  =  .3'2.10  ft. /sec. /sec. 
V  =  mean  velocity  of  flow  in  feet  per  sec. 
R=  radius  of  curve  to  center  line  of  channel. 
F  =  centrifugal  force, 
G  =  force  of  gravity. 

Consider  a  section  made  up  of  three  plane 
surfaces  as  in  Fig.  1, 

With  the  dimensions  as  indicated  in  Fig.  1 
consider  a  unit  of  mass  and  the  forces  acting 
on  it. 


gR 


G=l 


Equilibrium  will  be  established  when  there 
is  no  resultant  acting  parallel  to  the  surface 
A  B,  which  condition  obtains  when  the  result- 
ant  P   of   F  and   G   is  perpendicular  to   A-B. 


For  rectangular  channels  we  have : 

y  +  %  X  =  d 

then     v  =  d  — %x    (J) 

V'  b  +  2d  V=  cot  oc 
and      .\  = (ti) 


We  then  write  the  following  equations : 
P  =  G^cose 
P=F-^  sine 


F  =  G  tan  S=  tan 


b  +  (•2y  +  x)  cot  oc 
..(1) 


and  F  = 

gR         b  +  (2y  +  x)  cot  oc 
Now,    assuming    that    the    velocity    of    the 
water   remains  the  same   on  the  curve  as  on 
tangent,    we   write   the   equation    for   area    of 
water  sections : 

bx  +  2xv  cot  oc 

by  +  v'  cot  oc  -f '- = 

2 

'bd4-d'cotoc..,(2) 
(on  curve) 

(on  tangent) 
Simultaneous  solution  of  equations  1  and  2 
will  give  the  desired  values  of  x  and  y. 


Equations  h  and  6  may  also  be  used  tor 
trapezoidal  channels  with  steep  side  slopes,  the- 
error  in  the  resulting  quantities  being  small. 

Example:    Given  a  channel  as  in  Fig.  2: 

Velocity  of  water  =  20  ft.  per  sec. 

Radius' of  curve  ^200  ft. 

b  =  lii    d  =  4    cotoc  =  l     K=  12064. 

Substituting  these  values  in  equations  3  and' 

4  we  get 

V  =  3.45 
X  =  1.12 
-■-  z— (x  +  y)— d  =  0.57ft.  ^ 
From  the  simpler  equations  5  and  (5  we  get 
V  =  3.44 
■x  =  1.12 
.-.  z  =  0..56 
The  error  involved  in  the  use  of  equations 

5  and  6  instead  of  the  more  exact  equations  J 
and  4  is  therefore  about  2  per  cent  in  this 
case.  For  any  given  side  slopes  the  error 
varies  with  the  velocity  and  radius  of  curve. 

In  this  example  the  calculations  show  that 
the  outer  wall  on  the  curve  should  be  raised 
about  0.6  ft,  in  order  to  maintain  the  desired 
freeboard. 


Method  of  Lining  a  Frerrch  Irrigation 
Canal  with  Reinforced  Concrete. 

The  .irci'mpauyint;  sketch  show;  the  rein- 
forced concrete  lining  for  the  Carpentras 
irrigation  canal  in  France.  The  width  of  the 
channel  is  WVi  to  14%  ft.  across  the  bottom 
of  the  slope  (45°),  and  the  depth  of  water 
4%    ft.      The    reinforcement    consists    of    a 


Irrigation  Canal  Lined  with   Reinforced    Concrete. 


V=b  +  2yV=cotoc 

From   I     X  = . . 

gR  —  V"  cot  oc 

Subs,  this  value  of  x  in  (2)  : 

(b  +  2yc9t  oc)=V= 
by  +  y-  cot  oc  +  . 


.(3) 


2(gR  — \'-cot  o: 


bd  +  d"  cot  oc 


To  simplify  the  final  equation  let 
2(gR  — V-'cot  oc)  =K,  then 


grating,  measuring  20x20  ins.,  the  longitu- 
dinal bars  being  %  in.  thick,  and  the  trans- 
verse T-irons  %x%xl/10th  in.  At  the 
angle  between  the  slope  and  the  bottom,  the 
spacing  between  the  transverse  irons  is  re- 
duced to  one-half.  The  concrete  is  made 
of  28  cu.  ft.  of  fine  gravel  14  cu.  ft.  of  fine 
sand  and  8  cwt.  of  cement.  It  was  applied 
to  the  accurately  leveled  slope,  and  thor- 
oughly smoothed  down,  so  as  to  present  a 
perfectly  regular  surface.  The  cost  amounted 
to   4s  4d    per   yard   run.     .\   previously   exe- 


-Kft  +  46V'cota  + V(K6-t-46V'cota)^-4(Kcota  -I-  4V'cot'a)  (6'V--.KM-Kd' cot  g) 

2  (K  cot  a  -I-  4V»cotV) 


.  (4> 


The  distance  the  water  rises  on  outside  of 
curve  is  then  equal  to  (x-|-y). —  d 


cuted    revetment   of   rubble   was   more   expen- 
sive   and    less    staunch. 


STEAM     AND    ELECTRIC    RAILWAY    SECTION 


Methods    of    Constructing    the    Celilo 

Bridge  of  the  Oregon  Trunk 

Railway. 

Contributed  by  W.  P.  Hardesty.  Civil  Engineer. 
The  recently  completed  Oregon  Trunk  Rail- 
way runs  from  a  connection  with  the  Spokane, 
Portland  &  Seattle  R.  R.,  on  the  north  bank 
of  the  Columbia  River,  10(3  miles  from  Port- 
land, into  central  Oregon  by  way  of  the  Des- 
chutes River  canyon.  The  present  terminus 
is  at  Bend,  Oregon,  a  distance  of  156  miles. 
The  road  leaves  the  main  line  at  Fall  Bridge, 


Wash.,  and  at  once  crosses  the  Columbia  to 
the  Oregon  side  by  means  of  the  Celilo  bridge. 
The  bridge  crosses  the  river  along  the  slope 
of  the  Celilo  Falls,  which  are  the  beginning 
of  a  series  of  rapids  extending  for  some  10 
miles  down  the  stream.  The  river  bed  is  in 
the  characteristic  basalt  rock  of  this  region. 
The  bed  and  banks  of  the  river  are  broken  by 
wide  fissures  at  many  places,  and  in  the  bed 
are  many  projecting  ridges  and  some  small 
islands.  During  low  water  a  large  part  of  the 
surface  is  exposed  at  the  location  of  the 
bridge,  and  for  this  reason  every  one  of  the 


piers   of    the   bridge   is    founded   on    rock   en- 
tirely bare  at  the  low  water  stage. 

The  bridge  is  a  single  track  structure,  built 
of  steel,  resting  on  abutments  and  piers  built 
of  concrete  and  granite.  \\.  the  north  end, 
connection  is  made  with  the  Spokane,  Portland 
&  Seattle  Ry.  (locally  known  as  the  Xorth 
Bank  Road)  by  a  Y,  one  leg  of  which  curves 
west,  or  down  stream  for  connections  to- 
Portland  and  the  other  leg  curves  up  stream 
for  traffic  to  and  from  Spokane.  The  river 
part  of  the  west  leg  has  seven  100  ft.  spans 
and  that  of  the  Spokane  leg  has  seven  100  ft. 
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spans  and  one  97  ft.  5  in.  span.     All  these  are  Sept.   1   and   March   1,  as  durins  this  time  the  passing  the  ends  of  the  piers  close  enough  to 

deck   plate   girder   spans    on   8     curves.     The  ground  on  which  the  piers  rest  is  bare.     Camp  permit    the    derrick    to    reach    to    the    farther 

roam    structure    runs    almost    at    right   angles  was  started  on  the  Washington  side  in  June,  ends.     Between  piers  9  and  10  a  24  in    track 

across   the   river.  1910,    about    1,000    ft.    below   the   bridge   site.  branched  off  and   ran   out  to   near  the   large 
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Fig.  1.     General   Elevation  of  Celllo   Bridge  Across  the  Columbia   River. 


In  all  there  are  29  piers  and  three  abut- 
ments, numbered  from  the  south  shore.  The 
abutments  are  of  concrete  with  granite  bridge 
seats.  Four  piers  at  the  south  end  are  built 
with  granite  belting  and  coping,  and  the  re- 
maining 25  have,  in  addition,  granite  nose 
stones  on  both  upstream  and  downstream  ends 
to  their  full  height.  The  piers  are  6  ft.  wide 
under  the  belt  course  and  8  ft.  wide  on  top  of 
the  coping,  excepting  eight  piers  which  carry 
the  truss  spans,  which  have  widths  of  Sj/i 
and  lOJ^  ft.  The  length  of  the  piers  between 
shoulder  points  is  14  ft.  The  pivot  pier  of  the 
draw  span  is  octagonal  in  plan  inscribed  in  a 
30-ft.  square. 

On  the  south  bank  some  of  the  piers  were 
carried  through  earth  to  solid  rock,  but  all 
other  piers  were  founded  on  exposed  rock, 
the  excavations  being  about  3  ft.  deep  e.xcept 
in  a  few  special  cases.  The  span  between 
piers  3  and  4  is  across  the  largest  channel  of 
the  river,  which  comes  directly  from  the  falls. 
This  channel  is  estimated  to  be  300  ft.  deep, 
but  no  soundings  in  the  swift  current  were 
possible.  Pier  3  was  located  close  to  the  south 
edge  of  this  channel,  and  to  make  sure  that 
the  rock,  upon  which  it  was  located,  did  not 
overhang,  a  diamond  drill  hole  was  sunk  to  a 
depth  of  200  ft.  on  the  edge  of  the  channel. 
Three  holes  were  sunk  to  the  same  depth  at 
the  site  for  pier  4,  which  is  on  a  bare  rock 
island. 

In  addition  to  the  spans  mentioned  in  con- 
nection  with   the   Y,   are   the   following  spans 
forming  the   main   bridge : 
\  100-ft.  deck    plate    girder    triangular    span    Cat 

junction  of  Y-Iegs). 
1  100-ft.  deck  plate  girder. 
6  227-ft.  through  riveted  truss. 
1  316%-ft.  through  truss  (pin  connected). 

1  24673-ft.  through  draw  (riveted). 

2  724.i-ft.  deck  plate  girders. 

1  72^-ft.  through  plate  girder. 
1  73%-ft.  through  plate  girder. 
1     7B%-ft.  deck  plate  girder. 

The  total  length  of  the  bridge  is  4,197.17  ft., 
including  the  length  of  both  legs  of  the  Y, 
the  east  leg  of  which  is  952.01  ft.  long  and 
the  west  leg  849.05  ft.  long.  The  main  part  of 
the  bridge  measures  2,896.11  ft.  in  length. 

The  steel  in  the  superstructure  weighs  about 
5,000  tons.  The  main  part  of  the  bridge  has  a 


.\  30x100  ft.  cement  storage  house  was  built, 
spur  track  from  the  railway.  A  50-ft. 
gage  stone  traveler  was  erected  on  bents,  the 
tracks  being  20  ft.  above  the  ground  and  150 
ft.  long.  Two  spur  tracks  from  the  main 
railway  passed  under  the  traveler,  so  that  the 
granite  for  the  piers  could  be  unloaded  and 
stored. 

Gravel  and  a  large  portion  of  the  sand  for 
concrete  were  obtained  from  a  bank  in  the 
hillside  above  the  railway.  A  separator  was 
built  here,  consisting  of  a  tower  50  ft.  high 
carrying  90  conveying  buckets  on  a  sprocket 
chain,  which  delivered  the  mi.xed  gravel  and 
sand  to  the  top ;  here  it  was  dumped  on  an  in- 
clined screen,  directly  o\y.T  which  was  a 
2-in.  water  pipe  8  ft.  long,  running  in  the 
same  direction  and  perforated  with  0.  in. 
holes.  Water  was  supplied  by  a  small  steam- 
driven  pump  about  900  ft.  distant,  and  in  this 
way  the  sand  and  gravel  were  thoroughly 
washed  and  separated  and  passed  into  their 
respective  bins. 

The  concrete-mixing  plant  was  located  on 
the  south  side  of  the  railway,  about  300  ft. 
from  the  separator,  and  to  reach  it  a  trestle- 
tramway  giving  a  clearance  ol  22  ft.  above 
the  tracks  was  built  to  bring  sand  and  gravel 
to  the  storage  bins  directly  over  the  mixer. 
A  double  track  (24  in.  gage)  carried  the 
1  cu.  yd.  dump  cars,  operated  by  two  laborers. 

A  24  cu.  ft.  steam-driven  mixer  was  placed 
below  the  bins,  high  enough  to  allow  the  26 
cu.  ft.  size  bottom-dump  buckets  carried  on 
flat  cars  to  pass  under  the  loading  spout.  A 
charging  hopper  was  used  with  graduating 
rings  to  suit  the  various  mixtures. 

The  cement  storage  was  located  to  one  side 
and  about  40  ft.  above  the  mixer,  thus  afford- 
ing an  opportunity  for  a  cement  chute  leading 
directly  to  the  charging  hopper.  The  chute 
was  built  of  2x12  in.  plank  dressed  on  inner 
side,  thoroughly  spiked,  calked,  and  covered 
on  the  outside  with  tar  paper.  The  sacks  were 
opened  and  emptied  into  a  hopper  at  top  end 
of  the  chute,  a  gong  being  used  to  notify  the 
cement  men  when  to  let  the  cement  go  down 
the  chute.  This  arrangement  worked  admir- 
ably, and  reduced  the  loss  of  cement  sacks  to 
a    minimum. 


channel  before  spoken  of,  near  Pier  4.  This 
track  had  a  turnout  at  each  pier  along  its  line, 
thus  allowing  work  to  go  on  at  any  of  the 
piers  without  interruption  in  the  supply  of 
materials. 

Other  methods  of  conveying  materials  to 
the  different  piers  were  considered,  but  the 
one  chosen  seemed  most  practicable  in  every 
way.  However,  it  was  expensive  to  construct 
owing  to  the  extremely  broken  rock  surface. 
In  the  total  length  of  2,200  ft.  of  tramway 
built  there  were  seven  bridges,  ranging  from 
44  ft.  to  70  ft.  of  clear  span,  to  cross  the 
deep  chasms.  These  bridges  were  of  string- 
ers trussed  with  cables.  The  24  in.  gage  line 
was  built  to  carry  9-ton  locomotives  and  loads 
of  14  tons  on  the  trains. 

The  granite  and  concrete  were  hauled  out 
to  the  piers  over  the  24  in.  gauge  tramway, 
the  former  on  flat  cars  and  the  latter  in  the 
2G-CU.  ft.  buckets  placed  on  the  cars,  hauled 
in  trains  of  three  cars  each.  Three  trains 
were  required,  one  being  loaded  at  the  mixer 
while  another  was  being  unloaded  at  the  piers 
and  the  third  was  on  the  way  in  or  out. 
In  this  way  250  batches  of  concrete  were  taken 
care  of  in  a  10-hour  day,  and  considering  the 
long  haul  this  was  thought  good  progress. 

The  building  of  pier  4,  on  the  island  north 
of  the  main  channel,  presented  quite  a  prob- 
lem. .\  stiff-legged  derrick  was  built,  with 
one  leg  on  the  island  and  the  other  on  the 
north  shore.  The  mast  was  located  on  the 
north  edge  of  the  island,  the  hoisting  engine 
being  on  the  main  shore.  .\  91-ft.  spliced 
timber  boom,  trussed  with  cables,  picked  all 
material  from  the  end  of  the  tramway  and 
passed  it  over  the  chasm  to  the  pier,  which 
latter  when  finished  rose  70  ft.  above  the 
ground. 

This  derrick  was  afterwards  removed  to 
pier  8;  thence  to  pier  12,  piers  13  E.  and  13 
W.  (on  east  and  west  legs  of  Y),  building 
the  latter  three  piers  from  one  setting;  and 
was  then  removed  to  the  abutment  of  east 
leg,  there  completing  its  work  without  a  single 
accident. 

Piers  5,  6  and  7  were  built  with  stiflF-legged 
derricks  of  10-tons  capacity.  The  piers  from 
No.  9  on  out  over  the  west  leg  to  its  abutment 


Fig.  2.     View  of  Columbia   River  at   Celilo    Falls,  Showing   Location   of   Bridge   Piers. 


0.5  per  cent  grade  sloping  from  the  north. 
The  clearance  is  90  ft.  at  the  south  end  at 
low  water  and  33  ft.  at  high  water. 

Construction. — The     construction      of      the 
foundations  was  limited  to  the  period  between 


,'\  tramway  trestle  sufficient  to  carry  the 
derrick  car  track  and  a  24  in.-gage  material 
track  was  built  over  the  lino  of  the  bridge, 
of  the  piers  close  enough  to  permit  the  der- 
rick  to   reach  to  the   farther   ends.     Between 


(about  1,050  ft.)  were  constructed  with  a  der- 
rick car  of  standard  gage,  an  ordinary  flat 
car  of  80,000  lbs.  capacity  being  used,  which 
was  hauled  between  piers  by  a  cable  from 
the   hoist.     The   derrick   was   built   with   out- 
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riggers  for  blocking  to  prevent  tipping  side- 
wise  when  working,  and  guys  were  also  pro- 
vided, as  this  is  an  extremely  windy  locality. 

The  granite  nosing  of  the  piers  was  built 
up  three  courses  at  a  time.  These  stones  were 
4}/2x2H  ft.  wide  back  from  the  joint,  which 
latter  was  8  ins.  deep.  The  stones  were 
placed  alternating  right  and  left  sufficiently  to 
give  an  18  in.  lap  and  bond  for  the  concrete. 
Each  stone  was  drilled  and  doweled  with  two 
12x1}^  in.  steel  dowels,  one  to  connect  with 
the  lower  stone  and  the  other  with  the  con- 
crete. After  each  three  courses  were  set  the 
carpenters  built  and  fitted  the  forms,  which 
gave  some  difficulty  at  first  but  was  overcome 
as  the  men  became  familiar  with  the  work. 
The  concrete  gang  alternated  with  the  car- 
penters, and  it  was  necessary  to  have  at  least 
four  piers  under  construction  to  keep  the 
organization    fully    employed. 

The  granite  was  obtained  from  a  quarry 
bought  by  the  contractor  at  Baring,  Wash., 
but  owing  to  some  delay  in  securing  posses- 
sion it  was  decided  to  procure  500  cu.  yds.  in 
California  rather  than  to  take  any  chances  of 
being  caught  by  the  high  water  before  finish- 
ing in  the  spring  of  1911. 

On  the  Oregon  side  of  the  main  channel  of 
the  river  the  w^ork  was  handled  as  follows: 
The  mixer  was  located  near  the  fourth  pier 
from  the  abutment,  and  tlic  concrete  elevated 
to  a  tramway  wdiich  ran  on  a  trestle  over  the 
tops  of  the  piers  back  to  the  south  abutment 
The  concrete  was  dumped  from  the  cars  into 
chutes.  The  derrick  used  for  hoisting  the 
concrete  was  so  placed  that  it  could  handle 
directly  all  of  the  material  for  two  of  the 
piers.  The  pivot  pier  for  the  draw  span  and 
the  pier  at  south  side  the  main  channel  were 
built  with  another  derrick.  Rock  that  had 
been  excavated  from  the  government  canal 
was  crushed  by  a  plant  located  nearby. 

In  all  there  were  used  seven  derricks,  one 
derrick  car  and  one  stone  traveler.  What  was 
most  remarkable  about  a  river  bridge  of  this 
length,  the  piers  were  put  in  with  practically 
no  pumping.  There  were  practically  no  acci- 
dents, but  one  man  was  drowned  by  falling 
off  the   tramway. 

The  substructure  work  was  carried  on 
through  the  winter  with  little  interruption,  as, 
despite  the  fact  that  this  is  an  extremely 
windy  locality,  the  temperature  seldom  went 
below  the  freezing  point.  The  qualities  of  ma- 
terials handled  in  the  substructure  work  were 
as  follows : 

Cu  yd3. 

Dry  earth 1,734 

Wet  earth   202 

Solid   rock   5,338 

Loose   rock    1,321 

Concrete  masonry   19,22fi 

Granite  nose  stones  1.327 

Granite  coping  and  belt  courses 920 

Steel  reinforcing  bars  (lbs.) 171,200 

Superstructure  Erection. — High  winds  prev- 
alent in  this  locality  made  it  exceedingly  diffi- 
cult to  erect  the  super.structurc.  The  girder 
spans  w-ere  erected  with  a  derrick  car  of  40 
tons  capacity,  made  up  of  two  100,000  lbs. 
capacity  steel  flat  cars,  the  derrick  having  a 
70  ft.  fixed  boom.  The  timbering  on  the  floor 
of  the  cars  taking  the  horizontal  thrust  had  a 
butt  joint  near  the  opening  between  the  two 
cars,  with  curved  bearings  to  permit  the  cars 
to  pass  around  the  curves  of  track, 
they  met.  The  draw  span  is  not  over  the 
river  channel  but  is  over  the  Celilo  Canal,  a 
$4.0(10,000  undertaking  which  is  being  built  by 
till'  Government  so  that  river  traffic  can  pass 
the  entire  series  of  falls  and  rapids.  The 
machinery  for  operating  the  draw  will  not  be 
placed  until  the  completion  of  the  canal. 

The  3167^  ft.  span  is  over  the  main  low 
water  channel  of  the  river,  ne.xt  to  the  south 
shore.  .As  it  was  imoossible  to  place  timber 
falsework  in  this  channel,  the  span  was  erect- 
ed cantilever,  the  ends  of  the  two  halves  being 
anchored  back  to  the  adjoining  spans  until 
they  met. 

The  substructure  of  the  bridge  was  built  by 
Porter  Bros,  of  Portland,  under  immediate 
charge  of  their  superintendent,  Mr.  Jas.  E. 
Taher.  The  superstructure  was  fabricated  by 
the  Pennsylvania  Steel  Co.  and  erected  by  the 
Missouri   Vallev  Bridge  &  Iron  Works.     The 


bridge  was  designed  and  erected  under  the 
general  supervision  of  Mr.  Ralph  Modjeski. 
chief  engineer  of  bridges  for  the  Oregon 
Trunk  Railway  Co.  The  construction  was  un- 
der the  immediate  supervision  of  Mr.  H.  M. 
Harps,   Res.   Engr.    for  the  railway. 

For  data  the  writer  is  indebted  in  addition 
to  those  named  above  to  Mr.  R.  Budd,  Chief 
Engineer  of  the  Spokane.  Portland  &  Seattle 
Railwav  Co.,  wdiich  controls  the  Oregon  Trunk 
Rv. 


Notes  on  the  Cost  of  Operation  of  the 
Washington,  Baltimore  &  Annap- 
olis  Electric  Railroad. 

The  Washington,  Baltimore  &  .Annapolis 
Electric  Railroad  was  operated  until  Febru- 
ary l-jth.  1910,  on  a  6,000-volt  alternating  cur- 
rent system  and  was  changed  on  that  date  to 
operate  on  a  1.200-volt  direct  current  system. 
This  has  resulted  in  a  decrease  in  operating 
expenses  and  has  also  given  satisfaction  from 
the  standpoint  of  efficiency.     A  report  on  the 


Fig.   3.     Typical    Pier  for  Celilo   Bridge. 


operation-  under  the  new  system  is  shown  in  a 
recent  bulletin  issued  by  the  General  Electric 
Co..   from  which  the   following  is  abstracted  : 

Some  of  the  ruling  factors  which  led  to 
changing  from  6,600  volts  alternating  current 
to  1,200  volts  direct  current  operation  should 
be  cited  before  showing  the  economies  se- 
cured by  the  change. 

Many  of  t*he  operating  conditions  were  pe- 
culiar to  the  system.  The  run  from  the  White 
House  depot,  on  the  outskirts  of  Washington, 
to  tile  center  of  the  city  is  over  an  under- 
ground conduit  system,  which,  owing  to  its 
limited  strength,  prohibited  the  use  of  cars 
weighing  more  than  40  tons.  This  was  lighter 
than  single-phase  cars,  capable  of  performing 
the  service,  could  be  built.  Formerly  with 
alternating  current  operation  it  was  necessary 
for  the  passengers  to  change  cars  at  the  White 
House  interurban  depot,  while  now  the  1,200- 
volt  interurban  cars  run  right  to  the  center  of 
the  city.  Another  reason  for  the  change  was 
that  the  curves  in  Baltimore  around  which  it 
was  desired  to  operate  in  trains  demanded  a 
shorter  car  than  those  used  for  the  single- 
phase  operation.  The  third  reason  was  the 
high  operating  expenses,  particularly  the  car 
barn  expenses. 

When  the  change  was  made  the  weight  of 
cars  was  reduced  from  -59  tons  to  39  tons  and 
the  seating  capacity  per  car  from  06  to  .")4 
passengers. 

From  the  following  statements  it  will  he 
noted  that  the  change  from  alternating  cur- 
rent to  direct  current  operation  has  secured 
a  saving  of  approximately  40  per  cent  in  the 
railway  company's  power  bill.  This  wonderful 
showing  is  partly  accounted  for  by  the  good 
inherent   characteristics   of   the    1,200-volt   ap- 


paratus and  partly  by  the  peculiar  conditions- 
which  existed  before  the  change.  With  single- 
phase  operation  short  stretches  of  track  at 
Baltimore  and  at  .\nnapolis  were  operated  by 
OuO-volt  direct  current,  which  was  furnished 
by  single-phase  motor-generator  sets  taking 
power  from  the  single-phase  trolley.  When- 
the  change  was  made  to  1,200-volt  direct  cur- 
rent operation  these  sections  were  tied  directly 
to  the  interurban  trolley. 

To  maintain  the  same  time  table  with  1,200 
volts  direct  current  as  was  formerly  main- 
tained by  6,600  volts  alternating  current,  a 
reduction  in  the  maximum  speed  was  found 
possible  as  the  rate  of  acceleration  was  in- 
creased ;  this  factor  accounts  for  a  saving  in 
power,  as  losses  in  the  brake  shoes  are  reduced. 

It  is  interesting  to  note  that  the  final  substi- 
tution of  1,200-volt  apparatus  for  alternating 
current  apparatus  was  made  in  a  single  night 
and  that  not  one  trip  of  the  regxilar  time  table 
was  missed  on  the  first  day  of  change. 

The  reduction  of  car  barn  expenses  since  the 
adoption  of  1,200-volt  apparatus  is  perhaps  one 
of  the  most  significant  advantages  which  have 
been  derived  from  the  change.  The  following: 
figures  speak  for  themselves. 

1909.  1911. 

A-C.  D-C. 

Number  of  cars 23  44 

Carbarn  employes 63  27 

Car   barn   expenses   per   car 

mile   3.72  cts.       1.37  cIs. 

.\  complete  analysis  of  these  expenses  for 
direct-current  operation  is  as  follows: 

Cents  per 

Operating  expenses.  car  mile- 

I'assenger  and  combination  cars $0.37 

Freigli  t  cars Oii 

ICxpress  cars <io 

Mail  cars uO 

Locomotives    OO- 

Service  cars   0+ 

Electric  equipment  of  cars 21 

Klectric  equipment  of  locomotives OO 

.•^hop  machines  and  tools .0? 

ShoiJ  expenses  .IS 

Car  house  employes 50 

Car  house  expenses 00 

Total    J1.37 

The  above  figures  refer  to  a  period  of  nine 
months  ending  Dec.  31.  1911. 

The  average  cost  per  1.000  wheel  miles  for 
brake  shoes  is  $0.087.j  and  the  wheel  mileage 
per  brake  shoe  amounts  to  8,838  miles ;  the 
trolley  wheels  cost  per  l.OOO  car  miles  $(i.224(> 
and  the  average  car  miles  per  trolley  wheel 
was  3,693.18. 

The  record  for  the  small  double  truck  city 
car  used  in  .'Krinapolis  is  of  interest,  as  there 
have  been  no  replace:nents  upon  it  with  the 
exception  of  15  resistance  grids  which  were 
burned  out  by  coming  in  contact  with  very 
heavy  snow. 

During  1911  there  was  an  unusual  amount 
of  damage  done  in  the  State  of  Maryland,  due 
to  electrical  storms  but  the  entire  damage  to 
car  equipments  on  the  W.  B.  &  O.  Electric 
Railroad  amounted  to  but  $71.10. 

.•\s  stated  above,  the  change  from  6,600-volt 
to  1,200-volt  operation  was  made  on  the  night 
of  Feb.  14.  1910,  and  therefore  the  pow-er 
record  for  the  month  of  February  is  an  ex- 
cellent means  of  comparing  the  relative  power 
consumption  of  the  two  systems. 

P'ower  Report   for  Februar.v.   1910. 

Feb.  1-14.     Feb.  14-28. 
-■V-C.  D-C. 

Kw.-hr.    consumption 374,SS0  231,895 

Car  miles  (interurban) 57,287  58,809 

Kw.-hr.  per  car  mile 6.54  3.94 

Peak  load   (average) 1,491  1,101 

Cost  per  car  mile 0.0617  0.0391    ■ 

The  most  significant  point  in  the  above  state- 
ment is  that  the  kilowatt-hour  consumption 
per  car  mile  is  just  about  one-half  for  the 
direct  current  operation,  and  accordingly  the 
cost  for  power  per  car  mile  has  been  cut  al- 
most in  half. 

The  following  notes  are  from  the  power 
report  for  the  entire  year  of  1910  and  for  nine 
months  (.April-Dec.)  1911.  The  figures  are  in 
all  cases  the  average  per  month : 

Average  .\verage 

per  month,  per  month, 

1910.  1911. 

D-C.  D-C. 

Kw.-hr.    consumption 555.000  512, .500 

Car  miles  (interurban) 138,300  144.000 

Kw.-hr.  per  car  mile 4.015  3.561 

Peak  load   1,182  1,195 

Cost  per  car  mile 0.0386  0.()352 


July  3.   1912. 


ENGINEERING     &     CONTRACTING 


The  following  detailed  analysis  Table  1  of 
the  operating  expenses  and  the  general  statis- 
tical data  show  a  most  satisfactory  condition 
of  operation  and  should  prove  of  use  to  all 
interested  in  interurban  railway  operating 
<:osts. 

TABLE      I.  —  DETAILED      OPERATING      EX- 
PENSES   FOR    NIN'E    MONTHS, 
1910  AND  1911. 

9  mos.  to  Dec.  31. 
Cts.  per  car  miU-; 

W.iy  and  Structures.  1911.  1910. 

Superintendence      of      way      and 

structures*    $  0.55         $  0.60 

Ballast*    0.04 

Ties*    0.09  0.2S 

Kails    0.01 

Rail  fastenings  and  joints* 0.01  O.Oi 

Special  work*   0.03  0.02 

Underground   construction*    .... 

Roadway  and  track  labor*   1.02  1.29 

Paving*    0.12  0.10 

TVIiscellaneous  roadway  and  track 

expenses*    0.03  O.OG 

Cleanins  and  sanding  tracks* 0.08  0.07 

Removal  of  snow,  ice  and  sand* 0.04 

Bridges,  trestles  and  culverts*. .. .     0.04  0.25 

Crossings,     fences,     cattle    guards 

and   signs*    0.02  0.02 

Signal  and  interlocking  systems*.     0.06  0.04 

Telephone  and  telegraph  systemst     0.04  O.Oii 

Other  miscellanes  wav  expenses*     ....  O.Ol 

Poles  and  fixtures*  0.05  O.OS 

■Underground    conduits*    


Transmission   systemt    o.O.j  0.03 

Distribution  sysJem*  0.25  0.39 

Miscellane's  electric  line  express*     

Buildings  and  structures'  0.21  0.11 

Total  way  and  structures $  2.70  t  3.47 

Equipment. 

Superintendence  of  equipmentt . .  .$  0.13  $  0.22 

Power  plant  equipment*   

.Substation  equipmentt   0.01 

Passenger  and  combination  carst.     0.,37  0  29 

Freight   cars*    0.05  0.05 

Service  cars*  0.04  0.04 

Electric  equipment  of  carst 0.21  0.19 

Shop  machinery  and  toolst 0.02  0.01 

Shop   expensest    O.IS  O.lO 

Horses  and  vehicles*    0.02  0.04 

Other      miscellaneous      equipment 

expensest    0.01 

Total   equipment    $1.02  $0.90 

Traffic. 

Superintendence  and  solicitationt.J  0.31  $  0.40 

Advertisingt     0.44  0.5G 

Miscellaneous    traffic    expensest..     0.01  0.03 

Total  traffic  $0.76  $0.99 

Conducting   Transportation — 
Superintendence      of     transporta- 

tiont     $0.40  $0.40 

Power    plant    employes* 

Substation   employest    0.34  0.32 

Fuel  for  power* 

Water  for  power* .... 

Lubricants   for   power* 

Miscellaneous    power    plant    sup- 
plies   and    expenses* .... 


Substation     supplies       and       ex- 
pensest          0,02  0.0' 

Power   purchased*    3.66  3.7:1 

Power   exchanged — balance*    

Other   operations — Dr.*    

Other   operations — Cr.*    

Passenger    conductorst    1.50  1.37 

Pa-ssenger   motormenv    1..50  1.42 

Other    passenger    trainment 0.01  0.01 

Freight  and  express  conductorst.     0.14  0.11 

Freight  and  express  motorment..     0.14  O.l' 
Other   freight   and    express    traln- 

,  men,;    0.20  0.20 

Miscellaneous     car     service     em- 

ployeest     0.I8  0.14 

Miscellaneous       car    service     ex- 
pensest          0.23  0.43 

Station  employeest   0.90  0.86 

Station  expensest  0.33  0.34 

Car   house   employeest 0.50  0.50 

Car    house    expnsest o.Ol 

Operation    of    signals    and    inter- 
locks*         0.07  0.10 

Operation    of    telphone    and    tele- 

grapht    0.04  0.03 

Express  and     freight     collections 

and  deliveriest  o.O" 

Loss   and    damaget o.Ol  0.02 

Other   transportation    expensest..     0.02  0.02 

Total    conducting    transporta- 
tion     $10.19  $10.2.1 

Total,   general  and    miscellaneous.^  3.32  $  3.04 

Total    operating    expenses $17.99  $18.69 

*Interurban.     tEntire  system. 
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^Recommendations    of    the    City    Civil 
Service  Commission  for  Improved 
Building   Regulation   in   Chi- 
cago. 

\  careful  study  of  the  conditions  and  prac- 
tice of  building  regulation  in  Chicago  has  re- 
cently been  made  by  the  City  Civil  Service 
Commission  to  the  new  Commissioner  of 
Buildings,  Mr.  Henry  Ericsson.  The  follow- 
ing are  conclusions  and  recommendations 
from  the  report  on  this  study : 

Conclusions. — Summarizing  the  results  of 
the  inquiry  of  conditions,  methods  and  sys- 
tems in  use,  and  the  organization  within  the 
Building  Department,  the  Commission  reit- 
erates the   following  conclusions : 

(1)  That  the  scope  of  the  powers  and  activi- 
ties of  the  department  has  not,  except  until 
recently,  been  fully  comprehened  and  prac- 
tices and  matters  which  affect  the  safety  of 
property  and  persons  in  the  entire  city  have 
not  been   sufficiently  checked. 

(2)  That  the  building  inspection  situation 
in  the  city  has  been  a  weak  spot  in  the  mu- 
nicipal administration  and  that  inspection  of 
constructions  and  alterations  of  buildings, 
amounting  to  approximately  one  hundred  mil- 
lion dollars  per  year,  has  been  ineffectively 
and  uneconomically  performed  because  of  the 
lack  of  scientific  organization  and  lixed  re- 
sponsibility, and  because  of  inefficiency,  in- 
competency and  insubordination  of  some  of 
the  employes  in  the  department. 

{ o )  That  in  the  evidence  submitted  at  the 
trials  of  some  of  the  inspectors  it  was  defi- 
nitely  disclosed: 

(a)  That  they  were  inefficient  and  incom- 
petent and  had  neglected  to  perform  the  du- 
ties specifically  set  forth  in  the  buiuding  or- 
dinances. 

(b)  That  the  calibre  of  many  of  tlie  men 
-employed  as  building  inspectors  was  low  as  re- 
gards personal  integrity,  honesty  and  coiLscien- 
tiousness. 

(c)  That  there  had  been  laxity  in  the 
methods  and  supervision  in  the  work  of  build- 
ing inspectors. 

(d)  That  because  of  the  many  past  years 
of  laxity  in  supervision  and  a  system  of  open 
records,  discipline  of  building  inspectors  and 
assistant  building  inspectors  in  charge  was 
particularly  low  and  insubordination  was  rife 
throughout  the  department. 

(e)  That  the  system  of  inspection  of  build- 
ings under  construction  or  alteration  was  in- 
effective. 

(f")  That  bribery  was  countenanced  by  con- 


tractors, owners,  building  inspectors  and  as- 
.  sistant   building  inspectors   in   charge. 

(g)  That  many  inspectors  made  no  effort  to 
see  that  the  buildings  were  erected  in  accord- 
ance with   regulations  and  ordinances. 

(h)  That  many  inspectors  deliberately  over- 
looked serious  defects  in  construction  of  build- 
ings and  waited  until  the  structures  were  near 
completion  and  then  "held  up"  contractors  and 
owners,  threatening  to  compel  them  to  repair 
the  defect  or  defects  unless  given  "hush" 
money. 

(il  That  many  inspectors  consistently  and 
regularly  held  up  innocent  owners  and  con- 
tractors for  amounts  varying  from.  $0  to  $200 
for  tolerating  certain  violations. 

li  )  That  inspectors  made  false  reports  on 
buildings  and  structures  which  were  erected  in 
violation  of  building  ordinances. 

(k)  That  the  issuance  of  the  permit  to  con- 
struct or  alter  a  building  often  served  as  a 
signal  for  someone  to  go  out  and  arrange  to 
"fix  up"  matters. 

(1)  That  investigations  of  this  Commission, 
checking  up  the  work  of  the  building  inspect- 
ors in  the  field,  w-ere  offered  and  received  (m 
the  presence  of  detectives  of  the  Police  De- 
partment) bribes  from  contractors  and  owners. 

(m)  That  many  inspectors  working  in  col- 
lusion with  the  assistant  building  inspectors 
in  charge  would  ask  and  sometimes  receive 
clemency  for  owners  where  violations  were 
found  on  certain  buildings,  by  working  on  the 
feelings  of  the  commissioner  of  buildings,  or, 
failing  in  such,  would  advise  and  assist  in 
having  council  orders  passed  by  the  City 
Council  covering  such  violations. 

(4)  That  the  conditions  above  note<l  have 
been  largely  due  to. 

(a)  No  fixed  responsibility  or  effective  sys- 
tem in  examining  and  checking  of  plans,  and 
following  up  approved  plans. 

fb")  No  fixed  responsibility  or  effectivesys- 
tem  in  checking  movements  and  work  of  in- 
spectors. 

(c)  Loose  system  in  requirement  and  issu- 
ing of  reports  and  i)rcserving  records,  plans, 
etc. 

(d)  No  uniformity  in  division  and  in  meth- 
ods and  procedure  of  inspection  work. 

(e)  No  permanent  record  of  rulings  and 
interpretations  of  certain  sections  of  ordi- 
nances. 

(f)  Immunity  of  inspectors  from  criminal 
prosecution,  because  they  are  not  "officers," 
and  no  determined  effort  to  proceed  against 
contractors,  owners  and  architects,  who  regu- 
larly violated  provisions  of  the  building  code. 

(5)  That  the  present  organization  of  the 
Department  of  Buildings,  as  numerically  con- 


stituted, is  more  than  sufficient  to  enforce  the 
regulations  and  requirements  of  the  building 
code,  if  managed  and  administered  effectively 
and  scientifically. 

(6)  That  the  provisions  in  the  building  code 
for  staff  organization,  providing  for  fixed  re- 
sponsibility and  division  of  work  along  logical 
and  scientific  lines,  would  result  in  effective 
and  economical  administration  of  the  Building 
Department   activities   and    functions. 

(7)  That  special  council  orders  allowing 
violations  on  buildings,  contrary  to  the  pro- 
visions of  strong  ordinances  and  special  privi- 
leges to  select  citizens,  have  been  issued  too 
freely,  to  the  detriment  of  the  city,  the  de- 
partment and  the  employes  in  the  department. 

(8)  That  the  present  building  code  is  strong 
and  practical  and  has  stood  an  excellent  test. 
With  a  few  changes  and  amendments  covering 
some  new  constructions  allowing  the  head  of 
the  department  more  power  on  other  construc- 
tions, and  correcting  discrepancies  in  the  orig- 
inal ordinances,  the  Chicago  building  code  will 
be  as  standard,  inclusive  and  powerful  a  code 
as  has  been  adopted  in  any  city  in  this  country, 

Reconwncndations. — The  Commission  sum- 
marizes the  recommendations  made  in  this 
report,  as   follows : 

d)  That  the  city  be  redistricted  period- 
ically, according  to  the  amount  of  construction 
work  and  inspection  work  on  hand  in  different 
sections  of  the  city  and  that  such  redistricting 
be  preferably  made  at  the  time  of  least  build- 
ing activity, 

(2)  That  amendments  be  passed  to  the  or- 
dinances, w-hich  shall  definitely  fix  the  re- 
sponsibility of  the  inspection  of  the  size  of  the 
rooms,  window  areas,  requirements  as  to  ven- 
tilation, lighting,  etc.,  between  the  Department 
of  Buildings  and  the  Sanitary  Bureau  of  the 
Health  Department. 

(3"»  That  an  amendment  to  the  code  be 
passed  providing  for  the  automatic  cancella- 
tion of  a  building  permit  wherever  it  is  found 
that  the  contractor  or  owner  has  altered  the 
approved  plans  or  has  materially  deviated 
from  such   plans, 

(4.)  That  a  committee  of  three  be  op- 
pointed  bv  the  City  Council,  and  be  given 
full  discretionary  power  to  decide  upon  the 
action  and  changes  necessary  on  the  struc- 
tures on  which  violations  were  disclosed  dur- 
ing the  inquiry,  and  that  any  action  taken  by 
such  conunittec  or  the  commissioner  of  build- 
ings shall  be  niade_  a  matter  of  permanent 
record. 

(o).  That  an  amendment  to  the  ordinances 
he  passed  forthwith,  making  building  inspec- 
tors,  assistant    building    inspectors   in    charge. 
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plan  examiners  and  architectural  engineers 
"officers." 

(ti.)  That  suit  be  brought  against  such 
contractors  and  owners  and  architects  who 
have  violated  the  building  ordinances  most 
flagrantly. 

(7.)  That  the  Department  of  Police  co- 
operate with  the  Department  of  Buildings, 
and  other  departments  having  similar  work, 
by  directing  patrolmen  to  perform  general  in- 
spection of  an  observatory  or  visual  charac- 
ter, and  that  a  system  of  daily  reports  be 
provided,  whereby  patrolmen  shall  report  reg- 
ularly results  of  their  visual  inspection  work- 
on  their  beats. 

(8.)  That  the  position  of  fire  escape  in- 
spectors be  abolished,  as  has  been  the  position 
of  fire  escape  inspector  in  charge,  and  that 
this  work  be  assigned  as  the  regular  duty  of 
building  inspectors,  and  that  any  special  tech- 
nical fire  escape  work  be  assigned  to  the  en- 
gineering   stafT   within    the   department. 

(9.)  That  the  Department  of  Police  co- 
operate and  assist  the  Building  Department  by 
directing  patrolmen  to  report  location,  size, 
etc.,  of  all  bill-boards  and  illuminating  signs, 
in  order  to  maintain  a  complete  record  of 
such  bill-boards  and  signs  and  that  the  regular 
inspection  of  these  be  extended  throughout 
the   citv. 

(10.)  That  the  annual  inspection  of  exist- 
ing buildings  be  extended  and  "followed  up" 
closely  by  continued  inspection  on  the  build- 
ings where  violations  are  found  until  such 
time  when  these  violations  are  rectified. 

(11.)  That  the  ordinance  be  amended,  pro- 
viding that  specifications  "may"  be  called  for 
with  the  submitted  plans,  at  the  discretion  of 
the  architectural  engineers,  wherever  it  is 
deemed  necessary  before  the  plans  for  cer- 
tain  buildings   are   approved. 

(12.)  That  an  appropriation  be  made  for 
an  additional  estimator  to  be  assigned  to  esti- 
mate and  compute  quantities  on  plans  in  order 
that  the  fees  collected  by  the  department  be 
more  equitable  and  that  the  city  obtain  its 
due  revenue  for  privileges  granted  to  prop- 
ertv  owners. 

(13.)  That  no  permit  be  issued  on  build- 
ings so  designed  as  to  be  incapable  to  be 
constructed  on  lots  which  they  are  _  intended 
for  or  where  the  plans  require  serious  cor- 
rections, until  the  owner  or  architect  submits 
a  re-design,  or,  if  necessary,  a  new  set  of 
plans. 

(14.)  That  the  building  code  be  amended, 
requiring  owners  submitting  plans  to  the  de- 
partment to  show  on  such  plans  the  purpose 
and   use   of   all   rooms. 

(1.5.)  That  the  present  "loose-leaf"  system 
of  tuaking  and  filing  reports  be  done  away 
w-ith,  and  that  a  system  of  reports,  correspon- 
dence and  records  be  installed,  which  will  be 
permanent,   reliable,   immediate   and   adequate. 

(16.)  That  the  permanent  book  record  of 
reports,  recently  installed,  be  extended  to 
cover  all  kinds  of  inspection  work  in  the  de- 
partment, and  that  on  completion  of  inspec- 
tion work  on  any  building,  both  inspectors  and 
assistant  inspector  in  charge  involved  shall 
append  their  signatures  on  the  permanent  rec- 
ord, that  the  responsibility  for  such  inspec- 
tions be  definitelv  and  permanently  fixed. 

( 17.)  That  a  system  of  assigning  and  tim- 
ing men  on  inspection  work  be  installed,  to 
insure  effective  and  timely  inspection  of  all 
buildings. 

(18.)  That  daily  service  reports  be  required 
and  kept  on  file  of  all  officers  and  employes 
in    the   department. 

(19.)  That  the  system  for  recording  the 
individual  efliciency,  based  on  actual  work  of 
each  officer  and  employe,  be  •  installed  and 
maintained,  and  that  a  permanent  record  be 
kept  of  efficiency  markings. 

(20.)  That  all  plans  of  buildings  under 
construction  or  alteration,  valuable  stationery 
and  other  records  and  files  be  placed  in  an 
enclosure  and  that  a  clerk  be  assigned  to 
keep  a  record  of  plans,  reports,  etc.,  delivered 
and   taken   from  such   enclosure. 

(21.)  That  arrangements  be  made  w^here- 
by  inspectors  and  patrolmen  in  each  district 
of  the  city  have  a  complete  record  of  all 
buildings  for  which  plans  have  been  approved. 


in  order  to  check  up  and  see  that  no  construc- 
tion work  is  started  until  permits  for  same 
have  been  issued. 

(22.)  That  the  section  in  the  code  be  en- 
forced requiring  the  issuance  of  a  certificate 
of  occupanc}'  to  owners  before  tenants  are 
allowed  to  move  into  buildings  newly  con- 
structed or  altered. 

(23.)  That  the  organization  of  the  De- 
partment of  Buildings  be  completed  as  pro- 
vided in  the  present  building  code,  with  ex- 
ceptions noted  in  25  and  8. 

(24.)  That  the  activities  of  the  Building 
Department  be  divided  along  logical,  definite 
and  scientific  lines  and  that  consideration  be 
given  to  the  creation  of  an  expert  staff  of 
three  division  heads,  viz. :  chief  building  in- 
spector in  charge,  engineer  in  charge  and 
secretary,  who  shall  be  charged  with  the 
actual  work  in  their  respective  divisions,  and 
shall  relieve  the  commissioner  of  buildings 
of  the  numerous  matters  of  detail  and  per- 
sonal responsibility,  and  report  directly  to 
him. 

(25.)  That  the  position  of  deputy  commis- 
sioner  of    buildings   be   abolished. 

(26.)  That  the  appropriation  for  building 
inspection  work  be  divided  into  two  parts- 
one  for  a  fixed  number  of  inspectors  to  work- 
throughout  the  year,  and  the  other  for  a  fixed 
number  of  months  of  inspection  work  to  be 
used  and  assigned  according  to  the  amount 
of  construction   work   under   way. 

(27.)  That  the  scope  of  examination  for 
inspectors  and  assistant  building  inspectors 
in  charge  be  made  more  Teneral  and  the 
standard  raised. 

(28.)  That  a  sliding  scale  of  salaries  be 
provided  for  inspectors  and  assistant  build- 
ing inspectors  in  charge  and  that  advancement 
from  the  lower  compensation  rates  to  the 
higher  rates  be  made  on  the  basis  of  seniority 
and  efficiency  in  the  positions  in  the  depart- 
ment. 

(29.)  That  arrangements  be  made  whereby 
employes,  and  particularlv  inspectors,  be  given 
thorough  instruction  in  the  interpretation  of 
ordinances  and  methods  of  procedure  and 
that  regular  meetings  and  conferences  be  held 
at  which  employes  should  be  instructed  and 
encouraged  in  their  work. 

(30.)  That  notices  of  special  rulings, 
changes  in  procedure,  division  of  work,  and 
any  other  notes  of  interest  to  the  men  in 
the  department  be  made  a  matter  of  perma- 
nent record  and  posted  on  the  bulletin  board 
for  their  information. 

(31.)  That  the  general  practice  of  issuing 
council  orders  shall  be  discouraged  and  that 
before  any  order  authorizing  a  departure 
from  the  building  ordinance  is  passed  in  the 
future  by  the  City  Coucil,  the  request  and 
order  should  be  scrutinized  as  foHow'S ; 

(a.)  That  written  retjuest  be  required, 
setting  forth  the  location,  class  of  building, 
owner  and  name  of  the  alderman  sponsoring 
measure  and  giving  the  specific  sections  of 
the  code  to  be  violated,  the  reasons  therefor 
and  statement  that  no  other  violations  are  to 
be   made. 

(b.)  That  the  original  plans,  and  plans 
showing  the  deviation  from  the  building 
ordinance  requirements,   be   provided. 

(c. )  That  such  request  and  plans  be  re- 
ferred to  the  commissioner  of  buildings,  and 
any  other  department  heads  interested,  for 
report  and  recommendation  to  the  committee 
of  buildings. 

(d.)  That  the  recommendations  or  de- 
crees of  department  heads  shall  be  published 
and  made  permanent  record,  so  that  anyone 
interested  may  have  the  opportunity  of  be- 
coming   familiar    with   the    rulings    made. 

(e.)  That  the  recommendations  of  the  de- 
partment head  be  final  and  followed  by  the 
committee  on  buildings  in  its  recommenda- 
tions to  the  City  Council. 

(32.)  That  amendments  to  certain  sections 
of  the  building  ordinances  be  made  to  correct 
discrepancies  and  misinterpretations,  and  to 
include  new  provisions,  thereby  making  the 
building  code  clearer  and  insuring  its  enforce- 
ment on  matters  now  not  definitelv  provided 
for. 


Methods  and   Cost   of  Constructing  a 

225-Ft.    Suspension   Bridge   Over 

the  Salmon  River  in  Idaho. 

A  225-ft.  span  suspension  bridge  was  re- 
cently completed  across  the  Salmon  River  50 
miles  below  Salmon,  Idaho,  by  the  Forest 
Service  of  the  U.  S.  Department  of  Agricul- 
ture. The  materials  were  contracted  for 
through  competitive  bids  and  the  work  was 
done  by  day  labor.  The  final  cost  was  ap- 
proximately $2,500.  The  cables  and  iron  were 
secured  from  the  American  Steel  &  Wire 
(Zompany,  and  the  lumber  from  a  mill  on  the 
river  3(i  miles  below  the  site.  Access  to  the 
bridge  is  secured  only  by  trails  and  by  the 
river,  there  being  no  wagon  roads  leading  to 
the  site.  It  was  necessary  to  transport  all  the 
steel  and  supplies  from  Salmon  by  pack  horses 
or  by  boat  and  river.  The  boats  used  were 
30  ft.  long  and  8  ft.  wide,  built  scow  fashion 
in  Salmon,  and  were  manned  by  two  experi- 
enced boatmen.  The  river  contains  many  rap- 
ids and  is  studded  with  a  large  number  of 
boulders  which  have  fallen  from  the  cliffs  on 
the  banks.  The  lumber  was  rafted  from  the 
mill  to  the  site. 

The  bridge  spans  are  50  and  15  ft,  respect- 
ively, built  of  round  timber  stringers  and  sup- 
ported by  bents  of  the  same  material.  The 
suspended  span  is  225  ft.  5  ins.  long,  coming 
from  two  main  cables  of  H4-in.  7x7  galvan- 
ized crucible  cast  steel.  The  clear  width  of 
the  floor  is  4  ft.  10  ins.  between  the  inside  of 
railing  and  is  a  suitable  width  for  pack  and 
saddle  horses.  The  lowest  part  of  the  floor  is 
15  ft.  above  high  water.  The  suspending 
cables  are  of  %-in.  7x7  galvanized  crucible 
cast  steel  and  are  securely  fastened  to  the 
main  cable  by  Crosby  clamps  to  form  37  pan- 
els of  6  ft.  each  and  one  central  panel  of  3  ft. 
5  ins.  Hook  rods  %  in.  in  diameter  and  21  ins. 
long  of  medium  steel  passing  through  4x8-in. 
stirrups  were  hung  on  a  suspended  cable.  .\ 
2-in.  plank  floor  w'as  laid  crosswise  on  3  string- 
ers 3x8  ins.  by  18  ft.  long  spaced  on  2-ft.' 
centers.  The  side  sway  was  taken  care  of  by 
2x8-in.  laterals  placed  under  the  stringers  in 
each  panel  and  by  4  guy  cables  of  %-in.  diam- 
eter anchored  to  large  boulders  on  the  banks. 
Railing  ti  ft.  high  was  braced  diagonally  to 
take  the  undulations. 

The  towers  consisted  of  round  timbers  taken 
from  the  mountain  above  the  site.  Six  posts 
having  a  diameter  of  10  ins.  at  the  small  end, 
resting  on  log  sills,  and  having  a  log  cap, 
were  used  in  each  tower.  These  posts  were 
securely  braced  together  by  2x8-in.  lumber. 
The  differences  in  elevation  between  the  caps 
and  between  the  floor  levels  at  each  tower 
were  7  ft.  11  ins.  and  6  ft.  7  ins.,  respectively. 
The  camber  of  the  floor  was  2  ft.  and  the  main 
cables   were   cradled    1    ft.    6   ins.   each.      The 

1 

sag  ratios  of  the  main   cables   were  and 

13.3 

1 

.     The  maximum  strain  that  would  be  on 

10.7 

each  cable,  due  to  dead,  live,  snow  and  wind 
loads,  was  computed  at  40,000  lbs. 

The  main  cables  were  strung  across  by 
means  of  Xo.  12  wire  and  %-in.  cables.  .Ml 
suspenders  were  cut  and  looped  to  proper 
length  and  were  fastened  to  the  main  cables 
before  the  main  cables  were  strung.  This 
method  made  the  stringing  and  laying  of  the 
floor  exceedingly  simple.  Pipe  turnbuckles 
with  12-in.  take-up  were  placed  on  each  main 
cable  at  one  end. 

The  anchorages  consisted  of  logs  24  ins.  in 
diameter  treated  with  creosote  and  buried  in 
the  ground  to  a  depth  of  7  ft.  Large  flat  rocks 
placed  on  edge  against  deadmen  gave  proper 
bearing  against  the  soil. 

The  necessity  of  having  to  boat  and  raft 
the  material  to  the  site  under  the  hazardous 
conditions  made  the  work  very  expensive. 
The  difficulty  of  moving  the  round  timbers  to 
the  site  also  assisted  in  increasing  the  cost. 

We  are  indebted  to  Mr.  E.  Sherman,  Dis- 
trict Engineer,  U.  .S.  Forest  Service,  for  the 
information  from  which  the  above  article  is 
prepared. 
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R  a  i  Ir  o  a  d     construction 
work,  as  will  be  seen  from 
the     number     of     contracts 
The      Doings   looted      elsewhere     in      this 
r  Issue,  has  apparently  begun 

,        .,.      ,         to  pick  up  again.    There  is 
tne    Week.      ,-i    considerable    amount    of 
new      work      in      sight      at 
the  present  time,  and  pros- 
pects are   excellent   for  the 
letting    of    much   work.      Among     the     work 
which    will    probably    come    up    in    the    near 
future   are  double   tracking   on  the  Denver  & 
Rio   Grande,   some    Boston   &   Maine   work   in 
\ew    Hampshire    and    Vermont,    and    a    con- 
siderable   amount   of   work    in    the   south    for 
the  Frisco  and  the  Illinois  Central.     The  Chi- 
cago, Milwaukee  &  St-  Paul  is  understood  to 
have    taken    bids    for   double    track   work   be- 
tween   Coon    Rapids   and    Council   Bluffs,   one 
of  the   largest   single  pieces   of  work  planneo 
or  under  way  on   this  road  in  Iowa,  and  the 
Xorthern   Pacific   Ry.   is   reported   to  be  plan- 
ning  to   let  contracts   shortly   for  a  continua- 
tion of   the   Mandan-Stantoii   extension    for   a 
distance  of  about  40  miles.     .A-mong  the   rail- 
road contracts  let  recently  are  the  following; 
C.    H.    Strong   &   Co..   601    S.   Wetland    Dldg., 
Cleveland.    O..    for    double    track    work    be- 
tween Bement  and  Lodge.  111.,  for  the  Wabash 
R.  R. ;  J.  A.   Perdue  &  Co.,   Pine  BlufT.  .Ark.. 
sub-contract  for  grading  for  the  new  Meridian 
&    iMemphis   Ry.   from  "Meridian.   Miss. ;   Rus- 
sell  &  Jennison    Co..   313   Huron    St.,   Toledo, 
O..    for    double    tracking    Toledo    Railways    & 
Light  Co.'s  Monroe  St.  line  at  Toledo;  fe.xas 
P.uilding    Co.,    Fort    Worth.    Te.x..    for   exten- 
sion  of  line  of   Gulf,   Texas  &  Western   Ry., 
from     Jacksboro,     Tex.,     to     Salesville,     28% 
miles:    W.    E.    Tench   &   Co.,   3090   W.   Grand 
Blvd.,  Detroit.  Mich.,  for  double  track  on  the 
Wabash    R.    R.   between   Bement  and   Toulon, 
111.,  a  distance  of  20  miles;  J.  N.  Gillis.  Brew- 
ton,   .\hi.,   and    C.   J.    Paramore,    Birmingham. 
.\Ia.,  a  contract  by  the  Mississippi  Eastern  Ry. 
for   20    miles    of    line    from    Quitman.    Miss. ; 
Concrete  Foundation  Co..  Rialto  Bldg.,  Kansas 
City,    Mo.,    a    $50,000    contract     for      concrete 
work  on  the  South  Broadway  viaduct  at  Kan- 
sas   City   for   the   Kansas    City   Terminal    Ry. 
Co. ;    Johnson    &    Grommett.    double    tracking 
the  Wabash  R.  R.  between  Clark  and  Hunts- 
ville.  Mo.;  also  between  Salisbury  and  Bruns- 
wick, Mo.     The  Great  Northern 'Ry.  awarded 
the  following  contracts  in  connection  with  the 
rebuilding   of   its   main    line   between    Interbay 
and  eMtum  in  Washington  :  Butler  Construc- 
tion Co..  Seattle,  Wash.,  for  building  15  con- 
crete  piers    and    the    substructure    for   a    new 
bridge    over    the    Lake     Washington      canal ; 
Grant   Smith  &  Co.,   for   1,000.000  cu.  yds.   of 
grading  between   the   south   line   of   the   canal 
and   Interbay,  and   Caughren  &  Wolson,  250,- 
000    cu.    yds.    grading   between    the    north    end 
of  the  canal  and  Metum. 

In  the  way  of  bridge  work  the  largest  con- 
tract of  the  week  appears  to  be  the  one  for 
the  construction  of  the  8th  St.  viaduct  at 
.Allentown.  Pa.,  for  the  Allcntown  Bridge  Co., 
a  subsidiary  of  the  Lehigh  Valley  Transit  Co., 
Mc.A.rthur  Bros.,  New  York  Cilv,  at  about 
$300,000,  was  the  low  bidder.  Tlie  bridge  is 
to  be  of  concrete,  2,600  ft.  long  and  46  ft.  wide. 
Bids  on  one  of  the  first  contracts  to  be  con- 
structed   in    California    under    the    $18,000,000 


good  roads  bond  issue  were  opened  June  24 
by  the  California  State  Highway  Commission. 
Ihe  work  called  for  the  improvement  of  5.4 
miles  of  road  in  San  Mateo  county,  the  esti- 
mated cost  being  $95,968.  F.  H.  Ritchie  &  Co. 
San  Francisco,  Ca.,  at  $89,369,  was  the  low 
bidder. 

The  Jury  of  Award,  which  is  to  pass  upon 
the  designs  submitted  for  the  new  city  hall 
of  San  Francisco,  has  received  23  designs. 
The  committee  will  hold  daily  meetings  until 
they  all  have  been  examined.  The  committee 
expects  to  be  able  to  report  its  decision  early 
in  July,  after  which  all  of  the  designs  will  be 
I)laced  on  public  exhibition.  It  is  estimated 
that  the  preparation  of  the  designs  cost  the 
competitors  between  $150,000  and  $200,000. 

According  to  figures  furnished  the  Canadian 
Railway  Department  the  Canadian  Northern 
Ry.  has  under  construction  this  year  1,053 
miles  of  new  track.  The  lines  under  construc- 
tion are:  Montreal  to  Hawkesburv,  58  miles; 
Ottawa  to  the  Ottawa  River,  :33  'miles ;  west 
from  Ruel,  Ont.,  100  miles:  east  from  Port 
.Arthur.  108  miles;  branch  lines  and  extensions 
in  Alberta  and  Saskatchewan.  400  miles;  Brit- 
ish Columbia,  75  miles:  Sydcham,  Ont.,  to 
Ottawa,  80  miles;  relaying  track  on  main  line 
west,_  200  miles.  Extensive  harbor  and  termi- 
nal improvements  are  being  carried  out  at 
Port  Mann.  Plans  have  been  approved  and 
work  is  shortly  to  be  commenced  on  large 
terminal  shops  and  yards,  which  will  cost 
$500,000. 


A    new   variation   of   the 
scheme   for  securing  a  col- 
Degrees  lege     degree     without     the 
and  Town       disagreeable     necessity     of 
T     J.                studying    has    been    discov- 
°^*-  ered   by    n    member   of   the 
Texas     Welfare     Commis- 
sion.    .At  a  recent  meeting  of  the  Commission 
at   Houston,   he   stated :    "We   have   in   Texas 
colleges  out  on  the  plains  \vhere  there  are  no 
people,  but  plenty  of  town  lots — colleges  which 
have    been    organized    for    no    other    purpose 
than  to  sell  town  lots.     .And  any  man  along 
the   coast   having  swamp  lands   on   his  hands 
can  get  up  blue  prints  for  a  college  and  con- 
fer degrees  on  any  one  who  will  buy  .1  lot." 
Decidedly  novel  tliis   scheme  and  a  great  im- 
provement over  the  crude  methods  of  the  old- 
er   fake   colleges.     Not   only   does   the   black- 
smith,  the   plumber,   the   carpenter,  secure  his 
X.  Y.  D.  but  he  also  obtains  a  town  lot. 


Roads. 


Romance    ;ind    road    ini- 

IJrovemeiit  "o  hand  in  hand 

Buggy    Rides   out     in      Missouri.     Young 

and  Good  7,°'"f"  '"  ^^\  vicinity  of 
-Vlacon.  .\lo.,  have  bandea 
together  and  have  issued 
an  ultimatum  :  "No  good 
roads,  no  mere  Iniggy  rides !"  Every  young 
man  presenting  an  invitation  must  show  his 
membership  card  in  a  good  roads  organization. 
There  is  nothing  very  romantic  in  bugg>'  riding 
over  a  bad  road,  and  besides  the  young  man 
requires  both  hands  to  guide  his  horse.  Good 
roads  mean  one-handed  drivin,g.  perhaps  the 
young  women  of  the  neighborhood  of  Vlacon 
are  not  such  disinterested  good  roads  advo- 
cates as  might  at  first  be  thought. 

.==1 


Government  work  is  more 
or  less  wrapped  up  in   red 
Progress  of      tape;    but    there    are   many 
a  Street  cities   whose   procedures  in 

Improvement  =>"'a'"ding  public  works  con- 
iiiiprovemeni.  ,rac,s  are  slightly  tangled 
up  in  this  same  binding  ma- 
terial. For  example,  the  following  tabulation 
taken  from  the  last  annual  report  of  the  City 
Engineer  of  Portland,  Ore.,  is  a  sample  of  the 
usual  course  of  a  street  improvement  proceed- 
ing in  that  city  under  favorable  conditions  un- 
der the  present  law : 


o  c  g  step  in  Proceeding, 

dl        13 
Z,2  c 

10     T^°'   J2 Petition  granted. 

V,     T  "•  o7 *^">'  Engineer  notified  of  petition 

14    Jan.  24 District  Engineer  notified  of  pe- 

tition. 

i-     Feb-    1 Surveys  started. 

-f     |,^°-    5 Surveys  finished. 

Vo    §  u-    II---  Estimate  filed  with  City  Auditor 

4S    tet>.    2S First      resolution     of     intention 

passed. 

>0    Feb.    29 Executive    Board    fixes    time    of 

completion.  Bids  are  adver- 
tised for. 
(>S  March  13.. Bids  received  Council  and  re- 
-.,  ,,  ..  „  ferred  to  Street  Committee. 
.-  March  22.. Street  Committee  considers  bids 
__  ,,  ^  _  and  makes  its  recommendation 
..     March    2... Second    resolution    of    intention 

passed. 
SO    March   30.. The  10-day  publication  of  reso- 
lution begins. 

110    April  29 Period  of  remonstrance  expires. 

119    May    8 Time     and     manner     ordinance 

passed. 

121    May  10 Executive   Board   refers  copy  of 

the    time    and    manner    ordl- 
,-,-    „,       „-         „  nance  to  its  Street  Committee. 

13o     May  24 Contract   Is  awarded 

140    May  29 Contract  is  drawn  up  and  signed 

14d    June  3 Contractors      l>ond        approved: 

ready  to  begin   work. 


The   farmer  who  permits 
a  patent  medicine  company 
Thrift   and  to  paint  his  barn  in  return 

Sidewalks.      '^5""  '!]^  privilege  of  pl.acing 
Its   ad   on  the   front  is  al- 
most as  thrifty  as  a  certain 
Arkansas     city.     This     citv 
wished  to  extend  a  cement  sidewalk  and  hav- 
ing no  funds  for  the  purpose,  it  sold  advertis- 
ing space  on  each  square  of  the  sidewalk.  The 
city  reserved  a  few  of  the  squares  to  set  forth 
the   names  of  the   town   and   county  officials, 
the   various   industries,   the   population   and   a 
short  history.     The  remainder  of  the  squares 
were  sold  to  local  merchants.     The  advertis- 
ing was   done   by    forming  letters   in   the   top 
coat  before  the  final  set  of  the  cement. 


Beer 

Bottle 


.About  every  known  mate- 
rial has  been  used  in  mark- 
ing corners.     .\  case  is  now 
pending  before  the  Supreme 
Corners.        Court  of  Iowa,  in  which  it 
is  claimed  by  the  state  that 
certain    corners    established 
with  glass   from  broken   beer  bottles  are   not 
the  real  corners  on  the  land  in  question,  but 
were  placed  by  settlers  without  regard  to  the 
government  corners.    The  ownership  of  some 
0,000  or  7.000  acres  is  involved  in  the  case. 
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PERSONAL 


Mr.  Manley  Osgood  has  been  appointed 
City  Engineer  of  Ann  Arbor,  Mich. 

Major  W.  W.  Crosby,  whose  resignation  as 
Engineer  of  State  Roads  in  the  State  of 
Maryland  was  noted  in  a  recent  issue,  has 
been  presented  by  his  former  office  force  with 
a  silver  loving  cup. 

Mr.  James  Irwin  of  Montreal  has  been  ap- 
pointed to  succeed  Mr.  G.  G.  Hare  as  Engi- 
neer of  the  Kingston  &  Pembroke  Ry.  Co. 
Mr.  Hare  has  been  transferred  to  the  Do- 
minion Atlantic  Railway. 

Mr.  Stephen  W.  Stone,  formerly  an  Engi- 
neer with  the  Baltimore  &  Ohio  Southwestern 
R.  R.,  died  recently  at  his  home  in  Madison- 
ville,  O.  He  retired  from  active  service  in 
1897.     He  was  89  years  old. 

Mr.  J.  McD.  Patton,  who  this  year  com- 
pleted a  post  graduate  course  for  the  degree 
of  B.  A.  Sc.  at  the  University  of  Toronto, 
has  been  appointed  Superintendent  of  Water 
Works  for  the  City  of  Regina,   Sask. 

Messrs.  John  W.  Alvord,  Chas.  B.  Burdick 
and  H.  E.  Keeler  have  incorporated  the  Ameri- 
can Water  Works  .Association  in  the  Slate  of 
Illinois.  The  purpose  of  the  Association  is 
for  the  advancement  of  knowledge  of  public 
water  supply. 

Mr.  Arthur  R.  Kelly  of  Olympia,  Wash., 
has  been  appointed  Assistant  Electrical  Engi- 
neer to  the  California  State  Railroad  Com- 
mission, Mr.  Kelly  has  been  employed  for 
several  years  by  the  Washmgton  Public  Serv- 
ice Commission. 

Mr.  C.  E.  Dunvvoodie,  City  Engineer  of 
Port  Arthur,  Texas,  has  resigned,  effective 
July  1st.  Mr.  Durat,  for  several  years  em- 
ployed as  engineer  with  the  U.  S.  Engineers 
of  the  Houston  District,  has  resigned  and  ac- 
cepted a  position  with  the  city. 

Mr.  C-  O.  Vandeventer  of  Leesburg,  Va., 
has  been  appointed  .\ssistant  City  Engineer 
of  Baltimore.  Mr.  Vandeventer  has  had  a 
varied  experience  in  r:-.ilway  work,  and  was 
also  engaged  on  the  construction  of  the  new 
Croton  Aqueduct  in  New  York. 

Mr.  R.  Keith  Compton  was  elected  Presi- 
dent of  the  Engineers'  Society  of  Maryland 
at  the  recent  annual  meeting.  The  other  offi- 
cers a^p  as  follows:  Mr.  Geo.  W.  Wright, 
\"ice  President ;  Mr.  W.  W.  Pagon,  Secretary, 
and  Mr.  J.   F.  Apsey,  Treasurer. 

Mr.  Frank  W.  Seth  of  Baltimore,  who  has 
been  with  the  U.  S.  Coast  and  Geodetic  Sur- 
vey at  Washington,  has  been  appointed  by 
the  Board  of  Commissioners  as  Road 
Engineer  for  Talbot  County,  Md.  His  appoint- 
ment will   take   effect   on   July   1st. 

Mr.  H.  C.  McRae  has  been  appointed  Divi- 
sion Engineer  of  the  disposal  plant  at  Back 
River,  Baltimore.  He  has  been  for  the  past 
few  years  Assistant  Division  Engineer  and 
succeeds  Mr.  Ezra  B.  Whitman,  who  was 
appointed  Water  Engineer  by  Mayor  Preston 
last  year. 

Mr.  E.  B.  Ulrich  has  been  elected  by  the 
City  Council  of  Reading,  Pa.,  as  City  Engi- 
neer. He  was  elected  after  a  deadlock  be- 
tween the  Republican  and  Democratic  members 
nf  the  Council,  while  Mr.  Geo.  W.  Beggs 
and  Mr.  Irwin  H.  Hafer  were  also  contest- 
ants   for   the   appointment. 

Mr-  James  Coleman,  Superintendent  of  Car 
Department  of  the  Grand  Trunk  Ry.  System, 
lias  been  elected  President  of  the  Canadian 
Railwav  Club.  Mr.  R.  W.  Burnet^was  elected 
\'ice  President;  Mr.  Wm.  McNab,  Second 
\'ice  President ;  Mr.  James  Powell,  Secretary, 
and  Mr.  W.  H.  Stuart,  Treasurer. 

Col.  Wm.  C.  Gorgas,  Chief  of  the  U.  S. 
Army  Medical  Corps  in  the  Canal  Zone,  has 
been  awarded  the  medal  for  1910  as  the 
■"."Vmerican  physician  who  has  performed  the 
most  conspicuous  and  noteworthy  service  in 
the  domain  of  medicine  in  the  past  year." 
The  award  is  in  recognition  of  the  able  man- 


ner 111  which  he  and  his  staff  have  rid  the 
Isthmus  of  Panama  of  the  fevers  and  tropical 
diseases  which  killed  so  many  during  the 
French  occupation. 

Mr.  J.  Y.  Cruder,  formerly  with  the  Balti- 
more &  Ohio  Ry.  Co.,  and  Chief  Engineer 
of  the  New  York,  West  Chester  &  Boston 
R.  R.,  has  been  engaged  by  J.  G.  White  & 
Company.  Inc..  as  Construction  Superintendent 
on  the  Oakland,  .\ntioch  &  Eastern  Railway, 
which  is  an  extension  of  the  Oakland  &  An- 
tioch   Railwav. 


CATALOGUES 


J 


Hydro  Chronograph. — Paper,  4^/2x9%  ins., 
12  pp.  The  Hydro  Mfg.  Co.,  Bullitt  Bldg., 
Philadelphia,  Pa. 

This  catalog  illustrates  and  describes  an 
improved  recording  water  level  gage  for 
every  purpose.  The  gage  is  used  by  the 
U.  S.  Government  in  a  number  of  places. 
Prices  are  given. 

Power  Sprinkler. — Paper,  6x9  ins.,  4  pp. 
Field  Force  Pump  Co.,  Elmira,  N.  Y. 

This  catalog  describes  the  Royal  Leader 
Light   Power  Sprayer  for  city  parks. 

Another  catalog,  6x9  ins.,  S6  pp.,  de- 
scribes force  pumps  for  domestic  use,  with 
fittings,  etc.,  and  also  contains  illustrations 
and  descriptions  of  the  gasolene  engines 
manufactured  by  this  company. 

Hayward  Buckets. — Paper,  6x9  ins..  8  pp. 
The  Havward  Co.,  50  Church  St.,  New  York 
City. 

This  is  pamphlet  No.  588,  which  contains 
illustrations  with  brief  descriptions  of  Hay- 
ward  grab  buckets  and  drag  buckets.  The 
illustrations  show  the  buckets  in  operation 
in  various  work. 

Lubrication. — Paper,  3'/4x6  ins.,  12  pp. 
Chica;,'.)  Pneumatic  Tool  Co.,  1010  Fisher 
Bldg..   Chicago,   111. 

This  is  booklet  No.  117  entitled  "Lubri- 
cation of  Rockford  Motor  Cars."  It  con- 
tains a  discussion  on  the  proper  lubrication 
of  gasolene  engine  cylinders  and  contains 
information  that  users  of  Rockford  Railway 
Motor   Cars   should   have. 

Air  Compressor  Accessories. — Paper,  6x9 
ms..  40  PI).  Sullivan  Machinery  Co.,  Peo- 
ples Gas   Bldg.,  Chicago,  111. 

This  is  bulletin  No.  "58  L,"  replacing  No. 
"58  I."  In  the  first  portion  will  be  found 
descriptions  of  accessories  such  as  air  re- 
ceivers, reheaters  and  unloading  devices.  A 
number  of  tables  are  also  given  and  a  col- 
lection cf  miscellaneous  data  on  the  sub- 
ject of  compressed  air  and  its  application 
which  have  proven  successful  to  the  com- 
pilers in  every-day  practice. 

Rocmac. — Paper,  7%xlO  ins.,  24  pp.  Mc- 
Creath^  Taylor  &  Co.,  17C  Hope  St.,  Glas- 
gow.  Scotland. 

The  object  of  this  booklet  is  to  put  be- 
fore the  public,  letters  which  have  been  re- 
ceived regarding  Rocmac  binder.  From 
these  letters  it  is  hoped  to  demonstrate 
that  the  life  'of  roads  treated  with  this 
binder  is  enormously  increased.  Instruc- 
tions for  laying  are  given.  The  catalog  is 
illustrated. 

-Another  catalog  on  the  above  subject. 
6x9  ins.,  12  pp.,  contains  illustrations  and 
descriptions  of  the  construction  of  Rocmac 
roads. 

Metal  Lumber. — Paper,  6x9  ins.,  12  pp. 
Berger   Manufacturing   Co..   Canton,   O. 

This  is  a  very  complete  catalog  on  a  fire- 
oroof  material  for  the  construction  of 
buildings,  consisting  of  light  structural 
shapes  as  I  joists  and  studs,  channel  joists 
and  studs,  angle  studs,  metal  bridging,  etc. 
The  catalog  contains  complete  illustrations 
and  descriptions  of  the  methods  of  work- 
ing with  this  material  so  that  .the  construc- 
tion is  at  once  made  quite  clear.  Detailed 
illustrations  are  .given.  Tables  of  safe  loads 
for  the  various  shapes  and  lengths  are  als"o 


given.  The  latter  part  of  the  book  con- 
tains illustrations  of  buildings  under  con- 
struction and  completed,  in  %vhich  this  sys- 
tem of  metal  lumber  construction  is  used. 
.\  diagram  of  temperature  and  deflection 
curves  is  given  from  a  test  made  of  fire, 
load  and  water  on  a  structure  made  of  this 
material. 

Chicago  Pneumatic  Compressors. — Paper, 

S^ixj'^  ins.,  12  pp.  Chicago  Pneumatic 
Tool   Co..  Chicago,   III. 

This  booklet  is  designed  to  convey  at  a 
glance  an  idea  of  the  wide  range  of  com- 
pressors manufactured.  The  line  consists 
of  200  types  and  sizes.  They  are  illustrated 
in  miniature  with  a  few  words  by  way  of 
description. 

The  Machinery  List.— Paper,  3->4x6  ins., 
68  pp.  A  H.  Hitchcock,  1220  Caxton  Bldg., 
Chicago,   111. 

A  monthly  reference  list  for  buyers  of 
sawmill   and   wood-working   machinery. 

"Jackhamer"  Drills.— Paper,  6x9  ins.,  12 
pp.  IngcrsoU-Rand  Co.,  11  Broadway,  New 
York    City. 

"Jackhamer"  drills  are  for  all  work  re- 
quiring the  drilling  of  down  holes  of  aver- 
age size  and  depth  and  will  operate  suc- 
cessfully by  steam  or  air.  Complete  de- 
tails are  given  in  the  illustrations  and  de- 
scriptions.    .\lso   prices. 

American  Vanadium  Facts.— Paper,  8x10 
ins.,  16  pp.  The  American  Vanadium  Co., 
Vanadium   Bldg.,   Pittsburgh.   Pa. 

A  monthly  journal  published  by  the  above 
company  in  the  interest  of  vanadium  and  its 
applications 

Sidevtralk  and  Curb  Construction.— Paper, 
6x9  ins..  16  pp.  The  Hotchkiss  Rock  Metal 
Form   Co.,   Binghamton,   N.   Y. 

Two  catalogs  issued  by  this  company  on 
;lie  subjects  of  Side  Walk  Science  and  Curb 
&  Gultei  Construction,  illustrate  and  de- 
scribe metal  forms  for  this  construction. 
Complete  illustrations  and  descriptions  are 
given,  showing  the  methods  of  working 
with   the   forms. 

Steel  Tape.— Paper,  4x6  ins.,  18  pp.  Chi- 
cago Steel  Tape  Co.,  6229  Cottage  Grove 
.'Xve.,  Chicago,  111. 

This  catalog  illustrates  and  describes 
steel  tapes  and  field  measuring  instruments. 
Prices,  sizes  and  complete  descriptions  are 
given. 

Chain  Belt  Mixer.— Paper,  6x9  ins..  8  pp. 
The   Chain   Belt  Co.,  Milwaukee.  Wis. 

This  is  the  June  bulletin  called  "Chain 
Belt."  which  is  devoted  to  the  work  under 
construction  where  Chain  Belt  mixing  ma- 
chinery  is   used. 

Universal  Cement. — Paper,  6x9  ins.,  20 
pp.  Universal  Portland  Cement  Co.,  72  W. 
.\danis  St.,  Chicago.  111. 

This  is  the  June  bulletin  called  "Per- 
niament  Pavement."  which  is  devoted  to 
concrete  pavement. 

Service  Bulletin. — Paper,  8>^xll  ins..  6 
pp.  International  Harvester  Co.,  Chicago, 
lib 

This  bulletin  is  devoted  to  the  work  done 
with  machinery  made  by  the  International 
Harvester    Company. 

Cableways.— Paper.  9x12  ins.,  48  pp. 
Lidgerwood  Manufacturing  Co.,  96  Liberty 
■St.,    New    York    City. 

This  is  bulletin  31  which  illustrates  and 
describes  cableways  for  hoisting  and  con- 
veying, and  shows  typical  installations  of 
Lidgerwood  cableways  for  building  dams 
and  locks.  Details  of  the  construction  of 
cableways  are  also  shown. 

Air  Compressors. — Paper.  3^4x6^  ins., 
24  ]ip.  Pennsvlvania  Pneumatic  Co  Erie 
Pa. 

The  compressor  described  is  the  Barr 
L'nit  Compound  .\ir  Compressor,  for  which 
is  claimed  the  advantages  of  less  floor 
space,  simplicity,  quiet  operation,  small 
maintenance  and  adaptability  to  plant  changes. 
This  latter  will  be  of  special  interest  to 
contractors. 
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Alabama. 

City  Commissioners  of  Birmingham,  Ala., 
have  been  petitioned  by  George  C.  Kelley,  Bir- 
mingham, for  a  franchise  to  operate  a  street 
car  system  over  105  blocks  of  the  city's  streets. 

Arkansas. 

Work  is  well  under  way  by  construction 
forces  of  the  Missouri  Pacific-Iron  Mountain 
system  on  the  completion  of  the  double  track 
from  Texarkana  to  Hoxie.  It  is  hoped  to 
have  the  new  line  in  operation  by  October. 

The  Fort  Smith.  Arkona  &  Wilburton  Ry., 
a  new  line,  by  which  the  Missouri,  Kansas  & 
Texas  Ry.  will  secure  an  entrance  to  Fort 
Smith,  has  purchased  42  acres  at  Arkona, 
Okla.,  for  yard  facilities.  At  the  same  time  con- 
demnation proceedings  were  commenced 
against  the  cit5'  for  right  of  way  across  6% 
acres  of  land  owned  by  the  city  on  the  Arkan- 
sas side  of  the  line.  The  road'  will  enter  Fort 
Smith  over  the  Frisco  tracks.  The  Fort  Smith, 
Arkona  &  Wilburton  will  run  to  Wilburton, 
Okla..  and  will  open  an  entirely  new-  country. 
At  Wilburton  it  connects  with  the  Katy. 

Arizona. 

®W.  L.  Pearson  &  Co.  of  Houston  and 
EI  Paso,  Tex.,  have  been  awarded  the  con- 
tract for  the  El  Paso  &  Southwestern  stations 
at  Tucson,  both  freight  and  passenger.  The 
estimated  contract  price  for  the  freight  and  • 
passenger  station  and  the  roundhouse  and 
freight  warehouse  is  $12.j.iXiO. 
California. 

The  Stockton  Electric  R.  R.  Co.,  606  N.  Cal- 
ifornia St.,  Stockton,  is  considering  extending 
its  line  north  from  El  Dorado  St.  to  Oak  Park 
at  a  cost  of  about  $60,000. 

The  Pacific  Electric  Ry.  Co.,  6th  and  Main 
Sts.,  Los  Angeles,  has  secured  the  right  of 
way  and  has  made  surveys  for  a  line  from 
Redondo  Beach  to  Torrence,  a  new  industrial 
city. 

The  Crescent  City  Ry.  Co.,  Riverside,  is  con- 
sidering extending  its  trolley  line  to  Rialto. 
It  is  stated  that  work  will  be  started  this  fall. 

Surveys  have  been  _  started  from  Bellevista 
for  the  extension  of  the  Terry  Lumber  Co.'s 
railroad  from  that  place  to  Ingot,  the  scene  of 
operation  of  the  Afterthought  Copper  Co.  It 
is  thought  that  construction  work  on  the  ex- 
tension will  be  started-  next  month.  This  ex- 
tension will  be  built  by  the  Copper  Co.,  which 
purchased  the  lumber  railroad. 

The  Mojave  &  Bakersfield  R.  R.  has  begun 
condemnation  suits  for  right  of  way  for 
its  projected  line.  This  is  a  subsidiary  com- 
pany of  the  Southern  Pacific  and  has  been 
organized  to  build  a  second  track  over  the 
Tehachapi  Mountains  for  the  latter  road.  The 
new  line  is  8-5  miles  long  and  the  route  as 
indicated  follows  the  right  of  way  of  the 
Southern  Pacific  for  about  five  miles  from 
Tehachapi,  when  it  bears  sharply  to  the  north, 
making  a  detour  up  one  side  of  Tweeder  creek 
and  down  the  other  that  takes  it  more  than 
three  miles  north  of  the  present  line.  William 
Hood.  San  Francisco,  Cal..  Chief  Engineer  of 
the  Southern  Pacific,  is  one  of  the  incorpo- 
rators of  the  Mojave  &  Bakersfield  R.  R. 

Colorado. 

The  Chicago.  Burlington  &  Quincy  R.  R.  has 
closed  deals  for  the  purchase  of  additional  ter- 
minal lands  in  Denver  involving  $100,0^0  and 
bringing  the  total  amount  spent  by  it  for  this 
purpose  within  the  last  three  years  to  $300,000. 
The  newly  acquired  property  is  to  be  used  in 
connection  with  its  expected  new  right  of  way 
through  r^Iarket  St. 

It  is  expected  that  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn,  Chief  Engineer.  Denver, 
Colo.,  will  shortly  place  contracts  for  a  con- 
siderable amount  of  betterment  work.  This 
work,  as  previously  noted,  includes  double 
tracks  between  Castle  Gate  and  Kyune  and 
between  Tucker  and  Thistle,  a  distance  of  20 


miles  :   new  8o-pound  steel   rails   for  55  miles 
of  track. 

Florida. 

The  Atlantic,  Okuchobcc  S:  Gulf  Ry.,  ac 
cording  to  advices  from  Tampa,  Fla.,  has 
commenced  construction  work  near  that  city 
for  its  line  across  the  state  from  Tampa  to 
Fort  Lauderdale.  Construction  work  will 
be  southward  toward  Ruskin,  and  then  along 
the  main  line  toward  Arcadia  and  Fort  Lau- 
derdale, the  eastern  terminus  of  the  trans- 
peninsula   line. 

Georgia. 

The  Georgia  Coast  &  Peidniont  Ry.,  A.  de 
Sola  Mendes.  General  Manager,  Darien,  Ga., 
has  started  work  on  the  extension  of  its  line 
from  Darien  to  Brunswick.  The  work  was 
started  from  Darien,  and  considerable  head- 
way has  been  made  in  clearing  the  right  of 
way  leading  from  the  Mcintosh  county  seat 
to  the  .\ltamaha  river,  where  the  road  will 
cross  a  trestle  and  enter  Glynn  county. 

Illinois. 

®The  contract  for  the  double  track  on  the 
\\'abash  R.  R.  between  Bement  and  Tolon,  111., 
a  distance  of  20  miles,  has  been  awarded  to 
W.  E.  Tench  &  Co..  3090  W.  Grand  Blvd.,  De- 
troit. Mich.  This  firm  is  just  completing  the 
doubletrack  between  Detroit  and  Milan,  Mich., 
for  the  Wabash  Co.  The\-  expect  to  sub-let 
the  new  work  in  sections  to  suitable  outfits. 

®The  contract  for  the  first  .grading  work  in 
connection  with  the  construction  of  the  inter- 
urban  line  from  Waukegan  to  Woodstock  for 
the  Chicago,  Waukegan  &  Woodstock  Traction 
Co.  is  reported  to  have  been  let  to  John  Sey- 
mour, Genoa,  111.  Charles  .\.  Spenny,  Colum- 
bus, O.,  and  Til  LaSalle  St.,  Chicago,  111.,  is 
Secretarv  of  the  companv. 

®C.  H.  Strong  &  Co.,"  .501  Swetland  Bldg., 
Cleveland.  O..  have  been  awarded  a  contract  by 
the  Wabash  R.  R.  for  double  track  work  be- 
tween Bement  and  Lodge,  111. 

The  Quincy  H.  Ry.  &  Carrying  Co.,  W.  A. 
Martin.  Superintendent,  Quincy.  111.,  is  to  ex- 
tend its  Baldwin  Park  car  line  to  Graceland 
cemetery,  at  36th  and  Maine  Sts.  The  dis- 
tance is  %  mile  from  the  Baldwin  Park  en- 
trance. 

The  Chicago.  Burlington  &  Quincy  R.  R., 
T.  E.  Calvert.  Chief  Engineer.  Chicago,  111.,  is 
understood  to  have  perfected  plans  for  making 
a  physical  vakiation  of  its  properties.  It  is 
expected  that  fully  two  years  will  elapse  be- 
fore the  task  has  been  completed.  In  com- 
pliance with  a  ruling  of  the  Railroad  Commis- 
sion of  Nebraska,  the  Burlington  recently 
completed  a  physical  valuation  of  its  properties 
in  that  state.  A  similar  valuation  is  now  being 
made  in  Iowa.  Other  states  in  which  valua- 
tions are  to  be  made  are  Illinois,  Missouri, 
Kansas.  Wyoming,  Wisconsin  and  Minnesota. 
In  the  event  that  federal  legislation  relative 
to  physical  valuation  of  railroad  properties  is 
enforced,  it  is  pointed,  out  the  Burlington  will 
he  in  a  position  to  comply  with  all  require- 
ments upon  short  notice.  TIic  Burlington 
operates  9,003  miles  of  road. 

St.  Louis  capitalists  are  reported  to  have 
agreed  to  finance  the  projected  interurban  line 
of  the  Murphvsboro  &  Soutliern  Illinois  Ry. 
Co.,  which  is  to  operate  between  Murphysboro 
and  Carterville,  via  Carbondale.  The  esti- 
mated cost  of  the  project  is  $500,000.  .^.  B. 
Minton.   Murphysboro.   111.,  is  interested. 

Indiana. 

The  Chicago,  South  Bend  &  Northern  In- 
diana Ry.  Co..  501  Main  St.,  Lafayette,  Ind., 
is  reported  to  have  offered  to  extend  its  trac- 
tion line  to  the  northeast  part  of  Elkhart,  pro- 
vided the  residents  of  that  portion  of  the  city 
would  subscribe  for  $25.ooO  worth  of  the  com- 
panv's  bonds. 

The  Huntington.  Riclimond  &  Hamilton  R.  R. 
Co..  ircorpora'ted  last  week,  proposes  a  line 
from  Huntington,  through  Bhiflfton,  Portland 


and  Union  City  to  Richmond,  Ind.,  a  distance 
of  98  miles.  Surveys  for  a  portion  of  this 
line  have  already  been  made.  Frederick  Bimel, 
Portland,  Ind.,  Vice-President  of  the  Cincin- 
nati, Bluffton  &  Chicago  R.  R.,  is  one  of  the 
incorporators. 

Iowa. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  has 
received  bids  for  double  track  work  between 
Coon  Rapids  and  Council  Bluffs.  This  is  one 
of  the  largest  single  pieces  of  work  planned 
or  under  way  on  this  road  in  Iowa. 

Kentucky. 

Johnson  &  Briggs  have  secured  a  sub-con- 
tract from  Winston  &  Co.  for  grading  on  the 
first  7  miles  of  the  new  Louisville  &  Nashville 
low  grade  line  from  Winchester,  Ky.  The 
Emery  Construction  Co.  has  secured  a  sub- 
contract for  a  portion  of  the  concrete  work. 

Maryland. 

The  Chambersburg.  Greencastle  &  Waynes- 
boro Electric  Ry.  Co.,  Waynesboro,  Pa.,  is 
reported  to  be  contemplating  leasing  its  Red 
Bridge  Park  extension  to  the  Franklin  Realty 
Co.,  which  purposes  extending  the  trolley  sys- 
tem to  Shippensburg,  where  it  will  join  with 
the  S.  M.  Kitzmiller  road  extended  from 
Newville. 

The  Hagerstown,  Greencastle  &  Mercers- 
burg,  Electric  Ry.  Co.  of  Hagerstown,  Md., 
has  applied  to  the  Chambersburg,  Greencastle 
S:  Waynesboro  Co.  for  permission  to  operate 
over  the  tracks  of  the  latter  company  from 
Washington  St.  to  the  Public  Square,  on  Bal- 
timore St.,  in  Greencastle,  and  also  for  right 
of  way  over  the  Waynesboro,  Mercersburg 
and  ^icConnellsburg  Pike  from  the  Public 
Square  in  Greencastle  to  Foltz.  The  Mercers- 
burg system  will  be  made  of  standard  gage, 
which  will  necessitate  laying  a  third  rail  in 
Greencastle  for  one  square,  the  C,  G.  &  W. 
being  wide  gage.  The  former  company  will 
also  construct  its  own  overhead  fixtures.  It 
asks  the  privilege  of  crossing  and  recrossing 
the  turnpike  several  times  between  Green- 
castle and  Mercersburg  and  occupying  the  cen- 
ter thereof  in  L'pton  and  Mercersburg. 

Massachusetts. 

The  Boston  &  Maine  R.  R.  is  constructing 
a  double  track  for  a  short  distance  north  of 
Greenfield  and  is  also  making  studies  to  double 
track  through  to  South  \"crnon.  It  has  not, 
however,  decided  yet  to  do  this  latter  work. 

Michigan. 

©George  Swift  &  Co.,  Security  Bldg.,  Chi- 
cago. 111.,  have  been  awarded  a  contract  by  the 
Alichigan  Central  R.  R.  for  the  construction  of 
a  round-house,  machine-shops,  office  building 
and  turn-table  at  the  Botsford  yards,  at  Kala- 
mazoo. The  improvements  will  cost  about 
$250,000. 

The  Chamber  of  Commerce  of  .Mpena  has 
accepted  the  proposition  of  the  Boyne  City. 
Gaylord  &  .\lpena  R.  R.,  to  extend  its  line 
from  Gaylord.  The  proposition  provides  that 
right  of  way  through  .Mpcna  County  and  City 
and  terminal  facilities  be  furnished.  W.  H. 
White.  Boyne,  Mich.,  is  president  of  the  rail- 
road. 

The  Hoose  &  Person  Construction  Co.  has 
shipped  an  outfit  to  Crystal  Falls.  Mich.,  for 
work  on  its  sub-contract  from  the  Flick  Con- 
struction Co.,  on  the  Iron  River  extension  oi 
the  St.  Paul. 

.Application  has  been  made  to  the  State  Rail- 
road Commission  for  permission  to  incorpo- 
rate the  Michigan  Lakeside  &  St.  Joe  Electric 
Ry.  Co.  with  a  capital  stock  of  $750,000.  This 
company  proposes  a  line  to  start  f|pni  Mirhi- 
gan  City.  Ind.,  and  have  St.  Joe  tlw  Miclii-ian 
terminal.  The  distance  between  these  points 
is  '!i>  miles,  30  of  which  are  in  Micliigan. 
From  New  Buffalo  to  Union  Pier.  7  miles, 
the  abandoned  line  of  the  Pere  Marquette  will 


4» indicates  work  now  open  for  bids.     Vindicates  a  contract  let  recently. 
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be  converted  into  an  electric  line  ami  used  as 
part  of  the  proposed  new  road. 

Minnesota. 

The  Duluth  Street  Ry.  Co.,  Duluth,  is  con- 
sidering extending  its  tracks  from  Tlst  Ave. 
west  to  New  Duluth. 

Duluth  and  Vicinity. 

BV    PETER    F.    ME.^GHER. 

®C.  C.  Butler  was  awarded  a  contract 
amounting  to  about  $16,000.  The  work  con- 
sists of  sidewalks  and  culverts  in  the  City  of 
\'irg:inia.  Minn.  He  will  start  on  the  same  im- 
mediately. 

®P.  McDonald  was  awarded  a  sewer  con- 
tract amounting  to  $17,000  by  the  City  of  Du- 
luth last  week. 

®C.  R.  McLean  was  a  caller,  and  stated  that 
he  was  awarded  a  contract  amounting  to  about 
$1,5,000  by  the  water  board  of  the  City  of  Du- 
luth  for  laying  water  mains. 

John  Porter,  of  Porter  Brothers,  Contractors, 
came  ni  from  the  West  and  is  here  at  the 
present  time. 

Arthur  Mitchell,  General  Contractor,  was  a 
caller ;  he  has  not  any  work  at  tlie  present 
time,  but  is  in  the  market  for  some.  He  can 
be  addressed  care  of  this  office. 

Paul  Baines,  Superintendent  for  the  Drake 
&  Stratton  Co.,  contractors  on  the  Iron  Range, 
spent  a  few  days  in  the  city  this  week. 

P.  G.  Pastoret,  of  the  Lawrence  Pastoret 
Co..  Contractors,  came  in  to  see  us  last  week. 
He  is  in  charge  of  their  sewer  contract  at  St. 
Paul,  and  he  states  that  the  work  is  progress- 
ing very  nicely.  They  expect  to  be  through 
with  this  job  in  about  60  days. 

Charles  Magnasen,  Railroad  Contractor,  was 
a  caller  this  week.  He  has  a  small  contract  on 
the  Duluth  &  Iron  Range  R.  R.  at  the  present 
time. 

John  Bergman,  Contractor,  was  a  caller  this 
week,  and  stated  that  he  was  in  the  market 
for  some  railroad  work,  and  has  a  1  yd.  and  a 
1%-yd.  car  outfit  that  he  can  put  to  work  at 
once.  He  has  the  necessary  team  and  camp 
outfit  to  go  with  this  plant.  He  can  lie  ad- 
dressed care  of  this  ofifice. 

C.  J.  A.  Morris,  of  the  firm  of  Morris,  Shep- 
ard  &  Dougherty,  Contractors,  spent  a  day  in 
the  city  last  week.  We  did  not  have  the  pleas- 
ure of  talking  to  Mr.  Morris  on  this  trip,  and 
we  were  not  the  only  ones  who  were  looking 
for  him.  There  were  others,  but  he  was  pretty 
busy. 

Jack  Carson,  the  Babbit  metal  man,  came  in 
to  see  us  last  week,  and  states  business  is  fine. 

Greer  Thompson,  General  Superintendent 
for  the  Drake  &  Stratton  Co.  on  the  Iron 
Range,  came  in  to  see  us  a  few  days  ago.  They 
are'  not  doing  anything  at  the  present  time, 
but  have  a  fine  big  plant  waiting  and  are  in 
e.Kcellent  shape  to  bid  on  large  quantities  of 
work. 

Frank  G.  Cutter,  General  .\gent  for  Warren 
Brothers  Co.,  paving  manufacturers,  has  been 
spending  a  few  days  in  Duluth.  They  are  bid- 
ding on  several  contracts  that  will  be  awarded 
in  the  very  near  future. 

P.  W.  Jones,  the  equipment  man  from  Min- 
neapolis, came  in  to  see  us  a  few  days  ago. 
Reports  business  good. 

C.  Johnson,  of  Widell  Johnson  Co..  Con- 
tractors, and  who  are  engaged  at  the  present 
time  on  the  Canadian  Northern  Ry.  in  Canada, 
northeast  of  Nepigon,  came  in  to  see  us  last 
week.  He  states  that  their  w-ork  is  progressing 
fairly  well  everywhere,  but  they  are  having 
some  trouble  to  get  sufficient  laborers  to  carry 
on  the  work. 

E.  A.  Dahl.  Contractor,  was  a  low  bidder 
this  week  on  several  paving  contracts  in  the 
City  of  Duluth.  They  amount  to  about  $-30,00(1 
altogether.  .At  the  present  time  this  work  has 
not  been  awarded.  There  were  several  other 
bidders.     It  is  to  be  decided  this  week. 

Contractors,  and  others,  while  in  this  vicin- 
ity arc  invited  to  make  the  offices  of  Peter  E. 
Meagher,  409  West  Michigan  St.,  their  head- 
quarters while  here. 

The  labor  situation  at  Duluth  and  vicinity 
has  not  loosened  vip  any  yet.  There  is  a  great 
demand  for  men  and  not  enough  to  go  around. 


They  are  paying  $'2,25  per  day  for  common  la- 
Ijorers,  and  it  is  hard  to  get  them  for  that 
money.  There  is  a  lot  of  new^  work  in  sight 
up  here,  and  do  not  think  the  wages  will  be 
any  lower  this  season. 

Mississippi. 

®J.  A.  Perdue  &  Co.,  Pine  Bluff,  .\rk.,  are 
reported  to  have  been  awarded  a  subcontract 
for  grading  for  the  projected  line  of  the 
Meridian  &  Memphis  Ry.  from  Meridian  to 
Union  and  from  Meridian  to  Deep  Water. 

®J.  N.  Gillis,  Brewton,  .\la..  and  C.  J.  Para 
more.  Birmingham,  Ala,,  have  been  awarded 
a  contract  by  the  Mississippi  Eastern  Ry.  for 
20  miles  of  line  from  Quitman,  Miss.  This  is 
a  high  sandy  country  and  the  contractors 
would  like  to  get  two  or  three  small  team  out- 
fits and  about  .50  more  station  men.  The  work 
is  just  bein.g  started  up. 

Missouri. 

®The  Kansas  City  Terminal  Ry.  Co..  in  con- 
nection with  its  terminal  w'ork  in  Kansas  City, 
has  awarded  a  contract  to  the  Concrete  Foun- 
dation Co.  Rialto  Bldg.,  Kansas  City,  for  con- 
crete work  on  the  South  Broadway  Viaduct. 
The  amount  involved  is  approximately  $50,000 
and  work  should  be  started  inside  of  the  next 
two  weeks. 

The  committees  in  char.ge  of  the  promotion 
of  the  proposed  Chillicothe-Trenton-Cairns- 
ville  R.  R.  have  decided  to  have  another  sur- 
vey made  south  from  the  Grundy  county  line. 
The  new  survey  will  go  by  what  is  known  as 
the'  west  route,  crossing  the  river  at  Ulmer's 
mill  and  traversing  the  stream  near  Graham's 
mill,  and  thence  to  Chillicothe.  .A  connnittec 
was  also  appointed  to  secure  the  right  of  way 
along  this  route  as  soon  as  the  new  survey 
can  be  made.  T.  C.  Beasley.  Chillicothe,  Mo., 
is  interested. 

St.  Louis  Items. 

BY   A.   B.    KOENIG. 

®W.  E.  Tench  &  Co.,  -SOPO  West  Grand 
Boulevard,  Detroit.  Mich.,  w-erc  awarded  18 
miles  of  double  track  work  between  Bemcnt 
and  Tolo^io.  111.,  by  the  Wabash  R,  R.  They 
have  l.")0,000  yds.  of  team  and  station  work  on 
this  piece  to  sub-let. 

®C.  H.  Strong  &  Co.,  501  Swetland  Bldg., 
Cleveland,  Ohio,  secured  the  contract  for 
double  tracking  the  Wabash  R.  R.  between 
Bcment  and  Lodge,  111.  They  have  some  nice 
team  work  on  this  job  that  they  will  sub-let 
at  good  prices. 

©Johnson  &  Grommett  were  awarded  the 
contract  for  double  tracking  the  Wabash  R.  R 
between  Clark  and  Huntsville.  Mo.  Also  be- 
tw^een  Salisbury  and  Brunswick,  Mo.  They 
expect  to  open  an  office  in  Moberly.  Mo.  Can 
use  quite  a  number  of  2  to  lo-team  outfits  on 
this  work. 

®E.  L.  House  secured  the  contract  for  build- 
ing .SOO  miles  of  fence  for  the  Iron  Mountam 
R.  R.  Co.  in  Missouri.  Arkansas  and  Louisi- 
ana. 

®M.  L.  Windham  secured  all  of  the  team 
work  from  J.  D.  Lynch  on  the  new  Illinois 
Central  yards  at  Centralia.  111. 

J.  D.  Lynch  has  started  work  on  the  new 
addition  of  the  Illinois  Central  yards  at  Cen- 
tralia, III. 

Nando  de  Szaldp,  an  engineer  of  Budapesth, 
Hungary,  and  Charles  Posa.  technical  expert 
of  the  Hungarian  ministry  of  agriculture,  ar- 
rived at  Hotel  Jefferson  and  will  remain  in 
St.  Louis  several  days  making  an  inspection 
of  the  Alississippi  River.  Both  were  delegates 
from  Hungary  to  the  International  Navigation 
Congress  at  Philadelphia.  They  were  loud  in 
their  praise  of  the  Mississippi  River.  They 
came  to  .\merica  to  study  navigation  in  general 
and  to  copy  our  methods  of  getting  power  from 
power  dams.  They  will  visit  the  bi.g  dam  at 
Keokuk.  la. 

The  Fuel  Gas  Construction  Co..  organised 
to  construct  producer  gas  plants  under  a  new 
patent  controlletl  by  the  Carrey  Process  Co., 
was  mcorporatcd  here  last  week  with  a  canital 
stock  of  $10.00(1,  one-half  paid.  The  .gas  is  to 
be  produced  from  limestone  and  a  carbona- 
ceous material  and  to  produce  quicklime  as  a 
by-product.    The  incorporators  and  their  hold- 


ings are :  John  O.  Carrey,  20  shares  ;  .Albert 
J.  Robus,  10;  Hiram  B.  Morse,  10;  U.  M.  S 
Johnson,  5:   John  Weerts,  5. 

Improvements  costing  about  $10,000,00(1  on 
the  Denver  &  Rio  Grande  R.  R.,  which  ha\e 
been  contemplated  for  a  long  tiiue,  will  begin 
immediately,  and  8,000  or  more  men  will  (je 
employed  to  carry  on  the  work.  The  first 
contracts  will  call  for  the  construction  of  « 
second  main  line  track  from  Castle  Gate  to 
Kyune,  Utah.  It  is  planned  to  have  improve- 
ments finished  before  cold  weather  sets  in. 

The  East  St.  Louis  &  Suburban  R.  R.  want.< 
a  new  20-year  franchise  in  Belleville,  III.  The 
franchise  under  which  it  is  operating  will  ex- 
pire in  six  years,  and  the  company  asks  a  20- 
year  lease  on  the  line  because  of  the  probabil- 
ity that  the  city  will  pave  the  rock  road  over 
which  its  tracks  are  laid.  The  draft  of  the 
ordinance  submitted  to  the  City  Council  pro- 
vides that  the  present  7M  cts.  fare  shall  con- 
tinue for  10  years,  at  which  time  the  rate  is  to 
be  readjusted  by  a  board  of  arbitration.  The 
company  agrees,  if  the  Council  accepts  its  or- 
dinance, to  put  the  tracks  in  the  middle  of  rlie 
rock  road,  to  pay  for  a  flush  curbing  and  fill 
in  between  the  curbs  with  stone  or  chat  and 
pay  for  the  street  crossings.  The  ordinance 
was  referred  to  the  Ordinance  and  Judiciary 
Committees  of  the  Council. 

C.  E.  Van  Wormer,  111,3  N.  5th  St..  Spring- 
field, 111.,  has  75,000  yds.  of  team  work  on  the 
Illinois  Midland  R.  R.  between  Taylorville  and 
.Auburn,  111.,  to  sub-let. 

H.  S.  Gleason,  secretary  of  the  St.  Loui- 
liranch  of  the  .American  Society  of  Engineer 
Draughtsmen,  read  a  paper  liy  R.  E.  Boehck 
of  Evansville,  Ind.,  on  "Development  of  Log- 
ging Macliincrv,"  in  .Xcademy  of  Science  Hall. 
:B17  Olive  St!,  last  Thur.^day.  The  subject 
w^^s  illustrated.  Discussion  followed.  The  St. 
Louis  branch  has  been  organized  about  six 
months  and  has  a  membership  of  25. 

J.  W.  Beecher,  of  Beecher  Bros,  came  to 
town  last  week,  bou.ght  another  carload  of  big 
mules,  which  he  shipped  on  to  their  work  in 
Iowa. 

L  J.  Smitli,  of  the  L.  J.  Smith  Construction 
Co.,  stopped  off  a  day  here  on  his  way  to  Chi- 
cago to  attend  the  Republican  National  Con- 
vention. Mr.  Smith  informs  us  that  his  com- 
pany was  awarded  .35  (niles  of  double  track 
work  by  the  Santa  Fe  R.  R.  Co.  out  of  Selig- 
n(an,  .Ariz. 

The  Barry- Wehmiller  Machinery  Co., 
through  Julius  Pitzman.  wdio  is  laying  out  a 
site  for  its  proposed  factory  at  Rosalie  St. 
and  Terminal  Railroad  tracks,  asked  the  Board 
of  Public  Improvements  to  indorse  the  vaca- 
tion of  100  ft.  of  Rosalie,  north  from  King's 
Highway.  For  that  consideration  the  com- 
pany agrees  to  donate  a  street  to  the  city  ex- 
tending from  Rosalie  to  Florissant  Ave.,  to 
i)rovide  an  outlet  for  Rosalie.  The  company 
has  a  site  of  six  acres. 

Mike  Conroy  bought  the  outfit  of  the  late 
Mike  Sullivan.  This  outfit  consisted  of  14 
teams,  engine,  machine,  wagons,  scrapers,  etc. 

Tom  Vaughan,  who  has  been  barn  boss  for 
Mike  Conroy  for  the  last  7  years,  has  branched 
out  in  the  contracting  business.  Tom's  firs', 
job  is  a  contract  from  his  old  boss  at  (iranite 
City,  111.  He  has  14  rattling  good  teams  and 
we  are  positive  Tom  is  going  to  make  a  big 
contractor  some  day. 

Mike  and  Rich  Costello,  of  the  Costello 
Bro«.,  were  with  us  a  day.  .All  of  their  work 
is  getting  along  nicely. 

W.  E.  Trautmann,  president  of  the  Southern 
Traction  Co..  which  has  a  franchise  from  the 
City  of  St.  Louis  for  the  u.sc  of  the  upper 
deck  of  the  free  bridge  for  -50  years  and  a 
franchise  to  build  a  street  car  loop  in  the  heart 
of  the  business  district,  issued  a  call  for  a 
meetine  to  consider  increasing  the  capital  stock 
from  $1,500,000  to  $7,500,000.  The  meeting  is 
also  called  to  vo'"e  as  to  whether  the  comoany 
w'ill  attempt  to  float  a  bond  issue.  Trautman 
said  it  is  the  plan  of  some  of  the  company's 
officers  to  use  the  additional  capital  laying 
tracks  from  East  St.  Louis  to  Duquoin.  111., 
and  the  building  of  terminal  facilities.  The 
meeting  has  been  called  at  the  company's  of- 
fices at  10  Main  St..  East  St.  Louis.   The  meet- 
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ing  contemplating  the  increasing  of  capital 
stock  is  called  because  the  officers  believe  the 
bridge  is  to  be  completed,  as  they  believe  the 
Reber  approach  bond  issue  will  carry. 

Cravens  &  Murphy.  Thos.  L.  Roser,  Jr..  and 
Fisher  &  McDonald  are  some  of  the  Chicago 
&  Northwestern  contractors  in  Illinois  that  we 
had  the  pleasure  of  meeting  last  week.  Every- 
thing lovely  along  this  line. 

J.  E.  Lyman  is  going  to  look  after  Johnston 
&  Grommett's  work  in  Missouri. 

Cary  Bros,  have  100.000  yds.  of  excellent 
team  work  at  Birds  Point,  Mo.,  to  sub-let. 
Material  the  finest  with  no  clearing  or  grub- 
bing. This  work  is  well  suited  for  small  out- 
fits of  from  4  teams  and  upwards.  They  will 
also  hire  a  lot  of  teams  by  the  day  at  $5  per 
day.  .-\ddress  them  care  of  Samuel  Hastings 
Co.,  Cairo,  111. 

VVm.  Nuttal  of  M.  C.  Connor  &  Co.,  U  S. 
Canal  St.,  Chicago,  informs  us  that  they  can 
use  a   few  small  team  outfits  in  Illinois. 

Cameron,  McManus  &  Joyce  have  about  30,- 
000  yds.  of  shovel  work,  of  which  there  is 
about  10,000  cu.  yds.  of  rock  to  let  on  the  Bur- 
lington R.  R.  near  Keokuk,  la.  They  also 
have  about  100,000  cu.  yds.  of  good  short  haul 
machine  work  to  let  at  the  same  place. 

Hannon  &  Hickey  Bros.'  Construction  Co. 
have  made  a  good  start  and  in  good  shape  on 
their  Wabash  work  at  Ft.  Wayne,  Ind. 

Changes  incident  to  the  rearrangement  of 
the  Gould  lines  Southern  Divisions  will  take 
effect  on  July  1,  as  follows :  A.  G.  Abell  is 
appointed  superintendent  of  the  Louisiana  di- 
•\ision.  with  headquarters  at  Monroe.  La. ;  C. 
M.  .\ndrews,  now  superintendent  of  the 
Natchez  division,  becomes  superintendent  of 
the  \'alley  division,  with  headquarters  at  Mc- 
Gehee,  Ark. ;  W.  E.  Brooks,  now  superintend- 
ent of  the  Colorado  division,  becomes  superin- 
tendent of  the  Illinois  division,  with  office  at 
Chester,  111.,  in  place  of  W.  E.  Merrifield. 
transferred;  T.  A.  Shea,  now  superintendent 
at  .\urora.  Mo.,  succeeds  Mr.  Brooks  on  the 
Colorado  division,  office  at  Pueblo,  Colo. :  D. 
W.  Hickey  is  appointed  acting  superintendent 
of  the  White  River  division,  with  office  at  Au- 
rora. Mo.,  in  place  of  T.  A.  Shea,  transferred. 
George  T.  Cutts,  comptroller  of  the  Mis- 
souri, Kansas  &  Texas  R.  R.,  confirmed  the 
report  that  W.  L.  Seelig,  auditor,  had  tendered 
his  resignation,  effective  July  1.  He  will  be 
succeeded  by  T.  O.  Edwards,  freight  auditor 
of  the  Southern  Pacific  Ry.,  at  San  Francisco. 
Mr.  Seelig  has  been  connected  with  the  Mis- 
souri. Kansas  &  Texas  auditing  department 
for  20  years,  and  he  has  served  through  sev- 
eral administrations  of  the  "Katy"  property. 
He  has  not  yet  announced  his  plans  for  the 
future. 

The  Alleghany  Mining  Co.,  which  filed  arti- 
cles of  incorporation  here  on  June  25th,  will 
buy  the  Jackpot  mine  in  the  Joplin  district, 
■on  which  the  organizers  of  the  company  have 
an  option.  The  stock  of  the  companv  is  held 
by  M.  M.  Kline  and  W.  H.  Marshall'  of  Jop- 
lin. Sidney  F.  Andrews  and  Woodlief  Thomas 
of  St.  Louis,  sixty  shares  each.  Andrews  will 
be  president.  The  mine  is  in  operation  and  has 
a  mill  on  the  propertv.  which  is  leased  from 
the  St.  Louis-Joplin  Zinc  Co. 

Montana. 

Plans  are  under  consideration  for  the  con- 
struction of  a  railroad  from  Harlowton.  Mont., 
to  Melville  in  Sweetgrass  County.  The  road 
will  be  about  35  miles  long  and  it  is  stated  that 
if  a  bonus  of  $50,000  is  promised  and  right  of 
way  given  the  road  will  be  completed  bv  Dec. 
31,  1913.  W.  A.  North.  Spokane,  Wa'sh.,  is 
promoting  the  project. 

New  Mexico. 

Local  capitalists  of  Roswell.  N.  Mex.,  have 
started  a  movement  looking  to  the  construc- 
tion of  a  street  car  line  through  the  central 
section  of  the  city  and  extending  from  St. 
Mary's  Hospital  oti  the  south  to  the  Berrendo 
farms  project  on  the  north.  The  plan  is  also 
to  extend  the  line  to  lower  valley  points. 

A  proposition  is  under  consideration  for  the 
construction  of  a  spur  line  from  the  Sanfa  Fe, 
from  the  siding  at  Perea.  6  miles  above  Win- 


gate,  south  about  25  miles  to  a  place  where  a 
large  saw  mdl  is  to  be  constructed.  It  is  stated 
that  about  all  of  the  grading  of  the  line  has 
been  done  and  that  the  steel  will  be  laid  soon 
McGaftey  Bros.,  Thoreau,  N.  Mex.,  are  inter- 
ested. 

New  York. 

The  Freeport  R.  R.  Co  .of  Freeport  (L.  I.), 
N.  \.,  a  new  company,  has  applied  to  the  Pub- 
lic Service  Commission  for  permission  to  con- 
struct a  street  railroad,  1%  mile  long,  from 
Freeport  to  a  junction  with  the  present  sur- 
face line  of  the  Great  South  Bay  Ferry  Co. 

It  is  believed  that  the  .Albany  Southern  R. 
R.,  Raymond  H.  Smith,  General  Manager,  Al- 
bany, N.  Y.,  will  soon  take  up  the  matter  of 
extending  its  traction  line  to  Pittsfield,  Mass. 
The  extension  would  cost  about  $1,500,000  and 
It  is  possible  that  the  line  mav  be  completed 
by  September,  1013. 

The  Continental  Public  Service  Co.  has  been 
incorporated  under  the  laws  of  Delaware  with 
,-1  capital  stock  of  $50,000,000.  The  incorpora- 
tion papers  state  that  the  company  is 
formed  for  the  purpose  of  constructin.g 
and  operating  railroads  and  light  and 
power  plants  and  a  general  utilitv  business. 
Of  the  $50,000,000  capital.  $;3O,000,O00  is  com- 
mon and  the  balance  preferred  stock,  divided 
into  500,000  shares  at  $100  each.  Offices  will 
be  located  in  New  York  or  Chicago.  The  in- 
corporators of  the  company  are  E.  E.  Whitney. 
M.  J.  Malone  and  Norman  P.  Coffin,  all  con- 
nected with  the  Wilmington  othce  of  the  Cor- 
poration Trust  Co.  of  New  York. 

The  Public  Service  Commission  of  the  First 
District  has  approved  the  plans  for  the  Long 
Island  R.  R.,  J.  R.  Savage,  Chief  Engineer, 
Jamaica,  N.  Y.,  noted  in  our  last  issue,  for  im- 
provements to  its  Jamaica  yards.  These  im- 
provements will  cost  $;3.800,000.  The  railroad 
company  is  permitted  to  exercise  all  franchises 
or  rights  under  the  contract  made  with  the 
City  of  New  York  on  July  21,  1011.  providing 
for  the  elimination  of  grade  crossings  on  a 
number  of  streets  in  the  Borougii  of  Queens, 
including  the  right  to  acquire  by  condemnation 
all  real  property  necessary  to  carry  out  the 
contract. 

North  Carolina. 

The  .\tlanta  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, Chief  Engineer,  Wilmington,  N.  C,  has 
completed  surveys  for  a  I'O-mile  extension  to 
Raleigh,  and  it  is  believed  in  that  city  that  con- 
struction work  will  be  started  soon. 

Stockholders  of  the  (ireensboro,  Roxboro  & 
Northern  R.  R.  Co.  recently  held  a  meeting 
:it  Greensboro,  N.  C,  for  the  purpose  of  for- 
mally organizing  the  company.  It  is  proposed 
to  liuild  a  line  of  railroad  from  Greensboro 
through  .\Iamance,  Caswell  and  Person  coun- 
ties to  Roxboro  and  possibly  on  to  Henderson 
for  a  connection  with  the  Seaboard.  A  com- 
mittee has  been  appointed  to  co-operate  with 
committees  already  at  work  on  the  details  for 
the  road  and  to  pay  attention  to  certain  pre- 
liminaries that  must  be  looked  after.  This 
committee  is  composed  of  the  following  prom- 
inent Greensboro  business  men  and  stock- 
holders: Capt.  J.  W.  Fry,  A.  B.  Kimball,  A. 
L.  Brooks.  C.  D.  Benbow.  M.  W.  Thompson. 
John  J.  Phoenex,  E.  J.  Justice  and  Garland 
Daniel. 

North  Dakota. 

The  Northern  Pacific  Ry.,  W.  L.  Darling, 
Chief  Engineer,  St.  Paul,  Minn.,  is  reported  to 
be  planning  to  let  contracts  shortly  for  a  con- 
tin^iation  of  the  Mandan-Stanton  extension  for 
a  distance  of  about  40  miles. 

Ohio. 

®Russell  &  Jcnnison  Co.,  313  Huron  St., 
Toledo,  O.,  has  been  awarded  a  contract  by 
the  Toledo  Railways  &  Light  Co.  for  double 
tracking  its  IMonroe  St.  line  at  Toledo.  .An 
appropriation  of  $(50,000  has  been  set  aside  for 
the  improvement. 

The  City  Council  of  Port  Clinton,  C,  has 
voted  to  accept  the  proposition  of  the  Lake 
Shore  &  Michigan  Southern  Ry..  by  which  the 
company  will  construct  new  track  to  eliniinate 
a  curve  in  the  city. 
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Oklahoma. 

The  Cheyenne  Commercial  Club,  of  Chev- 
enne,  Okla.,  is  securing  subscriptions  for  a 
stock  company  to  be  organized  to  build  the 
proposed  standard  gage  railroad  from  Chey- 
enne to  Copper  Junction,  where  a  connection 
will  be  made  with  Clinton  &  Oklahoma  West- 
ern R.  R. 

The  Missouri.  Kansas  &  Texas  Ry.,  S.  R. 
Fisher,  Chief  Engineer,  St.  Louis,  Mo.,  has 
placed  an  order  for  15,000  tons  of  steel  rails 
in  order  to  complete  its  double  tracking  pro- 
gram in  eastern  Oklahoma  and  southern 
Kansas.  The  Katy  has  a  double  network  of 
roads,  one  network  traversing  Missouri  and 
eastern  Kansas  and  the  other  Texas.  Its  main 
Oklahoma  line  between  Parsons  and  Denison 
is  the  connecting  traffic  artery  between  these 
two  areas.  As  such  it  is  the  densest  traffic 
section  of  the  entire  system  and  the  new  man- 
agement is  spending  $-3,000,000  a  year  upon 
It,  eliminating  curves,  reducing  grades  and 
developing  roadbed  to  the  highest  state  of 
traffic  efficiency  and  double  tracking.  The 
ultimate  object  of  the  road  is  to  provide  a 
minimum-grade  double-track  road  from  Gal- 
veston to  St.  Louis.  The  Katy's  complete 
double  tracking  and  road  improvement  pro- 
gram for  the  present  vear  involves  an  expendi- 
ture of  $10,000,000. 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  (elec- 
tric), A.  Welch,  Vice  President,  502  Fenton 
Bldg..  Portland,  Ore.,  has  filed  with  the  Sec- 
retary of  State  supplementary  resolutions  to 
its  articles  of  incorporation  which  provide  for 
an  extension  of  the  line  from  Salem  to  Silver- 
ton,  from  Silverton  to  Mollala,  and  from  Mol- 
lala  to  Canby. 

Work  is  to  be  started  in  the  next  few  days 
on  the  construction  of  the  Eugene-Coos  Bav 
extension  of  the  Southern  Pacific.  Mc.\rthur 
Bros.  Co.  &  Perks,  Hanover  Bank  Bldg..  New 
York  City,  have  the  contract  for  this  work. 
Contractors  have  opened  offices  at  North 
Bend,  Ore.,  in  charge  of  G.  H.  Cool,  prepara- 
torv  to  beginning  work. 

the  Western  Pacific  Ry.,  T.  J.  Wyche,  Chief 
Engineer,  San  Francisco,  has  filed  with  the 
secretary  of  state  supplementary  articles  of  in- 
corporation in  which  it  declares  its  intention 
to  build  a  line  from  Eugene  to  a  point  near 
the  mouth  of  'he  Siuslaw  River  and  thence  to 
Marshfield.  From  Marshfield  the  line  is  to  be 
extended  to  Eureka,  Cal.  Its  length  will  be 
about  237  miles.  The  company  also  plans  a 
branch  line  from  Junction  City  to  Swiss  Home 
and  Elmira. 

The  North  Coast  Construction  Co.  has 
shipped  an  outfit  to  Canby  for  grading  work 
for  the  Portland,  Eugene  &  iSstern  R.  R. 
G.  L.  Harding.  Oregon  City,  Ore.,  is  in  charge 
of  the  outfit. 

The  Portland,  Eugene  &  Eastern  Ry.  (elec- 
tric), 502  Fenton  Bldg..  Portland.  Ore.,  has 
completed  surveys  for  its  proposed  line  from 
Salem  to  Silverton.  The  survey  into  the  Rose- 
dale  District  has  also  been  completed  and 
there  are  good  prospects  that  both  of  these 
lines  will  be  constructed  this  summer. 

Commercial  clubs  at  Firwood.  Ore.,  and 
Cherryville,  Ore.,  are  effecting  an  organization 
for  the  purpose  of  assisting  the  promotion  of 
projected  line  of  the  Multnomah  &  Eastern 
Ry.  Rights  of  w.ay  have  already  been  se- 
cured between  Cottrell  and  Sandy,  a  distance 
of  5%  miles,  and  surveyors  are  running  a 
preliminary  line  between  Sandy  and  Bri.ght-' 
wood. 

Pennsylvania. 

The  Dock  Department  of  Philadelphia,  Pa., 
have  granted  a  license  to  the  Philadelphia  & 
Reading  R.  R.,  Wni.  Hunter,  Chief  En.gineer, 
Philadelphia,  for  constructing  a  pier  on  its 
Delaware  River  front  property  near  Queen  St 
Work  on  the  new  pier  will  be  started  early 
this  month. 

Tennessee. 

The  New  Orleans.  Mobile  &  Chicago  R.  R  . 
W.  F.  Owen.  President.  Moliile,  .Ma.,  has  com- 
pleted preliminary  surveys  from  Middletown 
to  Lexington  for  its  proposed  e.vtension. 
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Texas. 

®The  Gulf,  Texas  &  Western  Ry.  has 
awarded  the  contract  to  the  Texas  Building 
Co.  of  Fort  Worth,  Tex.,  for  the  extension 
of  its  line  from  Jacksboro  to  Salesville,  a  dis- 
tance of  23%  miles,  connecting  with  Weather- 
ford,  Mineral  Wells  &  Northwestern  Ry.  The 
•  contract  provides  that  the  contractor  is  to  fur- 
nish all  of  the  labor  and  material  for  the  con- 
struction of  the  line  ready  for  operation  with 
the  exception  of  the  steel  rails  and  fastenings 
which  the  railway  has  already  purchased  in  the 
East,  and  are  now  being  shipped  to  Texas. 

©Dennis  &  Ramsey,  according  to  advices 
from  Dennison,  Texas,  have  been  awarded 
the  contract  for  grading  the  new  cutotif  from 
the  Fort  Worth  division  to  the  Dallas  division 
of  the  Missouri,  Kansas  &  Texas  Ry.  It  is 
hoped  to  have  actual  construction  work  started 
at  once.  From  arrangements  now  being  made 
the  grading  will  start  near  Day  St.,  where  the 
cutoff  will  leave  the  main  line  and  work  will 
go  westward  from  that  point  to  a  point  be- 
tween Barrett  and  Armstrong  avenues,  where 
it  strikes  the  Fort  Worth  division  main  line 
for  Rav  yards.  Over  Houston  Ave.  a  bridge 
80  ft.  "long  will  be  erected  out  of  concrete. 
This  bridge  is  necessary  on  account  of  the  low 
grade  on  Houston  Ave.  Besides  the  80-foot 
bridge  more  than  half  a  dozen  concrete  cul- 
verts will  be  put  in  on  the  cutoff. 

The  Houston  Electric  Co.,  -502  Travis  St., 
Houston,  Tex.,  will  expend  $7.j.000  in  the  next 
few  months  for  improvements  to  its  traction 
lines  in  Houston  Heights, 

The  Kansas  City,  Mexico  &  Orient  Ry.,  C. 
H.  Webster,  Chief  Engineer,  Sweetwater, 
Tex.,  will,  in  a  few  days,  let  the  contract  for 
constructing  the  extension  from  Granada  to 
Fort  Stockton,  Tex.,  32  miles. 

The  Commercial  Club  of  Yoakum.  Texas,  is 
taking  steps  to  secure  an  extension  of  the  Mis- 
souri. Kansas  &  Texas  Ry.  from  Smithville 
to  the  Gulf,  via  Victoria.  It  is  believed  that 
a  bonus  of  $1-50,000  will  secure  the  construc- 
tion of  the  extension. 

The  St.  Louis,  Brownsville  &  Mexican  Ry., 
F.  G.  Tonah,  Chief  Engineer,  St,  Louis,  Mo., 
has  amended  its  charter  so  as  to  provide  for 
the  construction  of  a  branch  line  from  Heyser, 
on  the  main  line,  southeast  to  .\ustwell.  Re- 
fugio County,  a  distance  of  about  25  miles. 
The  branch  line  w^U  traverse  Calhoun  and  a 
pdrtof  'Refugio  County. 
:;'  ■  ■"  Utah. 

.  Surveys  are  to  be  started  shortly  for  the 
proposed  interurban  line  to  be  built  under  the 
Golightlv  franchise.  As  projected,  this  line  is 
to  be  built  from  Preston,  Idaho,  to  Salt  Lake, 
or  to  Ogden,  It  will  be  built  by  way  of  Ogden 
vallev  and  through  Avon  and  Paradise  and  a 
spur  Will  be  run  to  Logan  Canyon.  P.  A. 
Wells,  Omaha,  Neb,,  is  interested. 
Washington. 

®The  Great  Northern  Ry,  h.is  awarded  con- 
tracts as  follows;  For  the  rebuilding  of  the 
main  line  between  Interbay  and  Metum,  a 
station  a  few  miles  north  of  Ballard,  which 
involve  an  immediate  expenditure  of  more  than 
$1,250,000,  The  Butler  Construction  Co,. 
Seattle,  was  awarded  the  building  of  15  con- 
crete piers  and  the  sub-structure  of  the  new- 
bridge  crossing  the  Lake  Washington   Canal; 


Grant  Smith  &  Co,,  grading  and  excavating 
1.000.000  GU,  yds,  of  earth  between  the  south 
line  of  the  canal  and  Interbay;  and  Caughren 

6  Woldson,  excavating  250,000  cu.  yds.  of 
earth  between  the  north  end  of  the  canal  and 
Metum,  and  grading  the  new  roadbed.  Steel 
for  the  Great  Northern's  new  bridge  across 
the  Lake  Washington  Canal  has  been  ordered 
from  a  Pittsburg  firm  and  delivery  will  be 
made  this  fall.  The  contracts  let  by  the 
Great  Northern  for  this  new  work  followed 
the  granting  of  a  franchise  for  the  projected 
new  line,  required  because  of  the  government 
regulations  as  to  bridge  crossings  over  the 
Lake  Washington  Canal,  The  contract  award- 
ed the  Butler  Construction  Co,  covers  only 
the  construction  of  lo  masonry  piers  and  the 
sHbstructure  of  the  new  Lake  Washington 
Canal  bridge.  The  Great  Northern  Co.  itself 
will  build  The  new  steel  bridge  over  the  canal. 
Earth  from  the  excavation  of  approximately 
10.000  ft,  of  the  new  road  south  of  Interbay 
will  be  deposited  by  Grant  Smith  &  Co.  be- 
neath the  Great  Northern's  trestle  between 
Virginia  St,  and  Smith  Cove  (Seattle),  Some 
of  the  earth  will  be  used  to  fill  in  under  the 
G,  N.  tracks  in  the  southern  part  of  the  city. 
The  contract  awarded  Grant  Smith  &  Co,  is 
the  largest  of  the  three  awards  made  on  this 
work.  The  grading  and  filling  specified  in 
the  contract  let  to  Caughren  &  Woldson  cov- 
ers 10,000  ft.  and  amounts,  in  excavation,  to 
250,000  cu.  yds. 

G.  .'\.  Carlson  &  Co.,  Spokane,  Wash.,  have 
started   work  on  their  sub-contract  for  about 

7  miles  of  the  Plummcr-Bell  cutoff  of  the 
Milwaukee.  Otto  Hanson  of  Spokane,  who 
has  a  T-mile  section  at  the  Bell  end  has  also 
begun  work,  and  Henry  McPhee  of  Seattle, 
who  has  a  7-mile  section  at  the  Plummer  end 
has  also  assembled  his  outfit  and  started  grad- 
ing- .    . 

West  Virginia. 

The  White  Sulphur  &  Huntersville  R.  R. 
Co.  of  White  Sulphur,  W.  Va..  has  been  in- 
corporated with  a  capital  .^itock  of  $30,000  and 
proposes  to  construct  a  railroad  from  White 
Sulphur,  Greenbrier  County,  to  Huntersville, 
Pocahontas  County.  The  incorporators  are 
Frank  .-\.  Hauckof  Ronceverte.  W.  Va..:  Frank 
Hoen.  Joseph  T.  England.  William  R.  Hudgins 
and  Warren  B.  Bunting  of  Baltimore,  Md. 

Wisconsin. 

Steps  are  being  taken  by  the  business  men  of 
Plattevillc,  Cuba  City  and  Benton,  to  organize 
a  company  to  build  a  steam  railroad  to  a  con- 
nection with  the  Illinois  Central  either  at  Ap- 
ple River  or  Scalesmouth.  F.  J.  Becheley, 
formerlv  superintendent  of  the  Illinois  Cen- 
tral, with  headquarters  at  Duluth,  has  been 
placed  in  charge  of  the  work  by  the  citizens 
of  the  towns  interested.  It  is  stated  that  the 
money  for  the  surveys  has  been  subscribed  and 
it  is  hoped  to  start  construction  work  within 
a  few  months. 

The  Chicago  &  Northwestern  Ry,  is  report- 
ed to  be  planning  to  build  a  60-stall  round- 
house and  machine  shop  at  Green  Bay.  Wis, 

Canada. 

The  Minister  of  Railways  has  formally  ap- 
proved the  route  map  of  the  Canadian  North- 
ern  Rv,    for  "its   entrance   to   North    Toronto. 


The  route  runs  from  the  present  C.  P,  R,  line 
east  of  Yonge  St,  to  Eglington  Ave.,  and 
thence  south  to  connect  with  the  C.  N.  R.  line 
to  Sudbury. 

The  Toronto  &  York  Radial  Ry.  Co.,  Toron- 
to, Ont„  has  been  asking  bids  on  a  small  exca- 
vation job,  the  work  calling  for  moving  12,- 
000  cu.  yds.  of  dirt. 

The  present  plans  of  the  Canadian  Northern 
Ry.  contemplate  the  construction  of  over  a 
thousand  miles  of  track  this  year.  The  sec- 
tions under  construction  are:  58  miles  from 
Montreal  to  Hawkesbury,  32  miles  from  Ot- 
tawa to  Ottawa  River,  100  miles  of  road  west 
from  Ruel,  and  108  miles  east  from  Port  -Ar- 
thur. Eighty  miles  are  also  to  be  constructed 
from  Sydenham  to  Ottawa,  200  miles  of  west- 
ern main  line  track  to  be  relayed,  400  miles  of 
new  line  to  be  laid  in  Alberta  and  Saskatche- 
wan and  75  in  British  Columbia. 

The  Grand  Trunk  Ry.  is  planning  to  rebuild 
the  subways  on  King  St.  west  and  Queens  St. 
west  in  Toronto  next  year.  It  is  stated  that 
the  reason  for  this  is  that  stronger  roadbeds 
on  the  subways  are  required  because  of  in- 
creased weight  of  rolling  stock. 

Bion  J.  Arnold,  Chicago,  and  J.  M.  Moyes. 
Toronto,  have  been  engaged  by  Corporation 
Counsel  Drayton  and  Mayor  Geary  of  Toronto 
as  traffic  experts  to  report  on  a  comprehensive 
street  railway  system  for  the  city,  with  refer- 
ence to  the  present  and  the  future. 

Representatives  of  Yarmouth,  Malahide. 
.\ylnier  and  St,  Thomas  have  decided  to  guar- 
antee the  bonds  of  the  London  &  Lake  Erie 
Rv,  &  Transportation  Co,,  London,  Ont,,  to 
the  extent  of  $15,000  a  mile  for  ten  miles  be- 
tween St.  Thomas  and  .\ylmer,  on  condition 
that  the  guarantee  is  given  that  the  road  will 
be  further  extended  to  Port  Burwell  within 
three  vears. 

The  Niagara,  Welland  &  Lake  Erie  R,  R, 
(electric),  Niagara  Falls.  Ont.,  is  said  to  have 
completed  plans  to  have  its  new  line  in  opera- 
tion before  the  close  of  the  summer  into  Port 
Colborne  from  Welland  on  the  east  side  of  the 
Welland  Canal. 

The  Canadian  Pacific  Ry.,  J,  G,  Sullivan. 
Chief  Engineer,  Winnipeg,  Man,,  is  having 
surveys  made  for  the  purpose  of  standardizing- 
the  line  from  Kaslo  to  Bear  Creek. 

Surveys  have  been  started  for  the  proposed 
steam  railroad  from  Port  Burwell  to  London, 
Ont.  This  project  is  promoted  by  L.  H. 
Leate  of  Vienna,  Ont, 

The  Sandwich,  Windsor  &  .Amherstburg  Ry. 
Co.,  14  Sandwich  St.,  Windsor,  Ont.,  has  ap- 
plied to  the  City  Council  of  Windsor,  Ont,, 
for  permission  to  double  track  its  street  car 
lines  on  Sandwich  St.,  cast  as  far  as  the  Walk- 
crville  town  limits.  The  work  is  to  be  com- 
pleted this  summer  if  possible, 

Mexico. 

The  Department  of  Communications  and 
Public  Works  of  Mexico  has  granted  author- 
ity to  Luis  Garciar  and  Francisco  Contreras, 
Engineers,  City  of  Mexico,  to  construct  a  rail- 
road to  Hermosillo,  connecting  Cananea  .Ariz- 
peu,  L'res  and  Hermosillo,  It  is  believed  that 
these  engineers  are  the  representatives  of 
Mexican  and  European  capitalists  who  are 
planning  to  commence  the  construction  of  the 
road  at  an  early  date. 


ROADS,     STREETS     AND     PA  V  E  M  E  N  T  S 


Alabama. 

4.Bids  will  be  rece'ved  until  noon,  July  11. 
bv  County  Board  of  Revenue,  Mobile,  Ala.,  for 
constructing  10  miles  of  Cedar  Point  road,  the 
work  including  clearing  and  grubbing,  grading 
and  surfacing  with  chest  and  gravel.  C.  L. 
Strange.  County  Highway  Engineer,  Room  11 
Bank  "of  Mobile,  Mobile,  .-Ma. 

The  City  Commission  of  Mobile,  .\la.,  has 
ordered  paving  laid  on  portions  of  the  follow- 
ing   streets:      Government,    Georgia,    Rapier, 


Selma,    Pine,    .\nn.    Regina.    Dauphin.    Royal 
Charleston  and  Beauregard. 

Arkansas. 

i^'Rackclift'e.  Gibson  &  E)illingham  have  been 
;iwarded  the  contract  by  the  Board  of  Street 
Improvement  District  No.  186,  Little  Rock, 
.\rk..  S.  W.  Reyburn,  Chairman,  Union  Trust 
Bldg.,  Little  Rock,  for  grading,  draining  and 
paving  with  concrete  pavement  with  asphalt 
coat.  The  work  was  let  at  the  following  bid : 
12-in,  wood  block  on  5-in.  base.  1.  3  and  5  mix, 


$2.<H  per  sq.  yd. :  excavation,  $0.30  per  cu.  yd. ; 
r2-in.  deep,  concrete  curb,  $0.24  per  line  ft.; 
6-in,  concrete  pavement.  1,  2  and  4  mi.x  with 
asphalt  coat,  $1.18%  per  sq,  yd,  W,  F,  Reich- 
ardt  is  Consulting  Engineer.  Bids  were  opened 
June  22, 

S)Shelby  &  Batcman  have  been  awarded  the 
contract  at  Little  Rock.  ."Krk,.  for  the  construc- 
tion of  wood  block,  asphalt,  tar  macadam  and 
Dolarwav  pavement  in  a  district,  at  $1.18  per 
sq,  yd.  The  total  bid  was  $25,300.  The  work 
will  be  done  on  West  10th  St.,  Center  to  High, 


•{•indicates  work  novy  open  for  bids,    ©indicates  a  contract  let  recently. 
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and   will   also   include    grading,    curbing    and  Illinois.  $|J,12    per    lin.    ft.;     1.280    sq.    vds.    of    brick 

draining.     Ford   &    MacCrea    are    Engineers.  gutter    $1  l32   oer   sa     vd  •    86  470   sa     vd';    of 

Bids  were  opened  June  20.  ^iti     Wul    m^  "tow ''  "no  U  'c'^  •'"'.^''  «-"■  -""''^  'pav/r^enl  $0.86  per  s^'-  yd      N 

Residents  of  West  Washington  Ave.,  Jones-  -^  len     W,,,               i^^,,,     q^^,^^     Carbondale,  H.   Tunnicliflf.   712    Putnam   Bldg.,  Davenport, 

hero,  Ark.,  have  determined  on  street  paving  f"-    'o"^^.  constructing   seven    macadam    roads,  la.,  is  Engineer 

improvement.  A  committee  has  been  appointed  '''^   '""^'""^    ""S',"^   ^■■"■"    ^  "^    '"    ^    ^"'^    '"  ®Fv.rpn  Prncc.r  h-  h  „n  n    .r^.,i  ,h      . 

tn   <in   to    St    Louis   and   secure   estinntes    on  '^ngth.     Plans  and  specincations  may  be  seen  WExerett  Prosser  has  been  awarded  the  con- 

tL  cos    nf    iie  vvork                       estimates   on  ^^  ^^^  j^^.^^  ^,^^|..^  ^^^^^^  ^^  ^^^^^^  l^>  obtained  fact  by  the  Board  of  Local  Improvements  of 

by  application  in  writing  to  the  Illinois  High-  Lewiston,  111.,  for  the  construction  of  about 
California.  wav  Commissioner,  SpringlicUl,  111  17,000  sq.  yds.  of  pavement,  including  concrete 
.  T,  ,  ,  ^  ,  -f-Bids  will  be  received  until  2  p.  m,  July  3  curbing  and  gutter,  at  $35,500.  The  work  in- 
•i-Bids  were  received  June  24  by  the  Call-  1,^  £  Bvrne,  Citv  Engineer.  La  Salle  111  for  eludes  the  following:  16,379  sq.  yds.  of  vitri- 
fornia  State  Highway  Commission,  Sacra-  constructing  7  000  sq  vds  of  brick  pavement  '^"--d  brick  pavins  on  4-in.  concrete  base.  2-in. 
mento.  Cal.,  for  constructing  the  first  high-  and  5,500  ft.  of  sandstone  curb  sand  cushion  and  pitch  filler ;  7,830  lin.  ft.  corn- 
way  under  the  $18,000,000  bond  issue.  This  ®The  Crete  Township  Highway  Commis-  I'ination  straight  concrete  curb  and  gutter;  1,- 
highway  is  5,4  miles  long  and  is  located  in  sioners,  Crete,  111.,  have  awarded  the  contract  3^*^  ''"■  f'-  12-ft.  radius  combination  concrete 
San  Mateo  county.  _  The  engineer's  estirnate  fg^  the' construction  of  nearly  3  miles  of  stone  curb  and  gutter;  75  lin.  ft.  8-ft.  radius  com- 
of  the  cost  was  $95,968.  The  bids  received  j-oad  to  Joseph  Orr.  The  contract  includes  hination  concrete  curb  and  gutter ;  120  lin.  ft. 
were  as  follows:  (1)  F.  R.  Ritchie  &  Co.,  the  cutting  down  of  the  hills  2  miles  south  combination  concrete  drop  curb  and  gutter;  1,- 
San  Francisco;  (2)  TuUy  &  Phillips,  Blake;  ^f  Crete.  °The  work  will  cost  about  $10  000  '^^  ""•  ^'-  ■^"'"-  ''>'  12-m-  oak  marginal  curb- 
(3)  Clark  &  Henry,  Sacramento;  (4)  Guy  ®The  Board  of  Local  Improvements  of  hig;  5,796  cu.  yds.  excavating  and  grading; 
C.  Covalt,  Stockton;  (5)  City  Street  Imp  Co.,  Paxton,  111.,  has  let  to  E.  J.  Wcstbrook  of  620  ft.  8-in.  vitrified  sewer  pipe;  19  catch 
San  Francisco;  (6)  General  Construction  Co.,  Paxton'.  the' contract  to  furnish  material  and  hasins ;  1  brick  manhole;  3  extra  manhole 
San  Francisco;  (7)  Worswick  St.  Paving  construct  3  blocks  of  pavement  on  East  Pat-  covers.  Fuller-Coult  Co.,  Chemical  Bldg.,  St. 
Co..  Fresno;  (8)  Burns,  Clark  &  Arosa.  Sac-  jgn  St  at  a  cost  of  $12  894  and  5  blocks  of  Louis.  Mo.,  are  Engineers.  Bids  were  opened 
ramento ;    (9)    A.   A-   Teichert  &   Son,   Sacra-  paveiiie'nt  on  East  State  St.'  at  a  cost  of  $7,752.  J""^  18. 

mento;  (10)  Al.Raisch  Imp.  Co.,  ban  Fran-  ®Driscoll  &  McCalman  have  been  awarded  ®The  Chrisman  Construction  Co.,  Chris- 
cisco;  (.11)  Barber  Asphalt  Paying  Co.,  San  jj^g  contract  bv  the  Macon  Countv  Commis-  man,  III.,  has  been  awarded  the  contract  for 
Francisco;  (12)  Ransome-Crummie,  San  sioners,  Decatur,  111.,  for  the  laving  of  concrete  building  2  miles  of  rock  road  in  Elwood  Town- 
Francisco  ;    (Id)   btate  Constr.  Co.   (O  Brien), 

San  Francisco. 

(1)             C2)             (3)             (4)             (5)             (6)             (7)  (S)             (8)           (10)           (11)           (12)           (13) 

21,466   cu.   yds.    excavation $0.37        $0.40        $0.42        $0.40        .$0.85        $0.35        $0.55  $0.65         $0.50         $0.85         $0.44         $0.75         $0.75 

70   vds.   1-2-4  concrete 10.00        15.00        17.25         10.25        11.25        10.00         13.50  13.00         12.80           8.50         11.00         18.00         10.00 

170 'yds.  1-2% -4  concrete S.OO        13.50        16.40        10.00        10.75        10.00         11.75  12.00           9.50           7.75         11.00         15.00           9.00 

10.570  vds.   1-3-6  concrete 4.86          5.60          5.20          6.54          4.99          6.00          5.90          6.50           7.07           6.25  6.44           6.66           6.30 

428  lin.   ft.  16-in,  reinforced  concrete  pipe 1.25          1.50          1.68          1.00          5.00          2.00            .65  2.00           1.25          S.OO           2.25           2.60           1.50 

42  lin.  ft.  IS-in.  reinforced  concrete  pipe 1.50          1.75          1.92          1.10          6.25          3.00            .75  2.25           1.50         10.00          2.48          3.10           1.75 

684.955  1-in.  asphalt  wear  surface .04           .034            .04            .03          .042            .05           .049  .04^4             .04         .0433             .06            .05          .063 

Pavement  per  sq.   ft 11%  .12            .12            .13        .1187          .142             .14  .145           .149          .139           .159           .152             .16 

Total    $89,369    $95,127     $96,173  $101,155  $104,565  $108,563   $110,984  $115,235  $115,970  $119,746  $122,320  $125,796  $128.78? 


Colorado. 

The  City  Council  of  Pueblo.  Colo.,  has  de- 
fined the  boundaries  of  the  proposed  paving 
district  and  instructed  the  City  Engineer  to 
prepare  plans  and  specifications. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p,  m.,  July  5, 
l)y  the  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  grading  certain 
streets  in  the  District  of  Columbia,  aggregating 
about  10,200  cu.  yds. 

^Bids  will  be  received  until  2  p.  ni.,  July  12, 
by  the  Commissioners  of  the  District  of  Co- 
lumbia. ^^'ashington,  D.  C.  for  laying  asphalt 
block  pavements  in  the  District  of  Columbia. 
Specifications  and  all  necessary  information 
may  be  obtained  from  the  Chief  Clerk,  Engi- 
neer Department,  Room  427,  District  Bldg., 
Washington,  D.  C. 

4«Bids  will  be  received  until  2  p.  m.,  July  5, 
by  the  Commissioners  of  the  District  of  Co- 
lumbia, Washington.  D.  C.  for  laying  cement 
sidewalks  in  the  District  of  Columbia.  Forms 
of  proposal  and  specifications,  together  with 
necessary  information,  ma}'  be  obtained  from 
the  Chief  Clerk,  Engineer  Department,  Room 
427.  District  Bldg..  Washington.  D.  C. 

Florida. 

The  City  Council  of  Clearwater.  Fla.,  T.  J. 
Sheridan.  Clerk,  has  not  awarded  the  contract 
for  the  construction  of  about  8.220  sq.  yds.  of 
pavement  of  vitrified  brick,  asphalt,  macadam 
or  crushed  rock,  for  which  bids  were  opened 
June    IS. 

Georgia. 

®J.  R.  O.  Lindsey.  Ellenton.  Ga.,  has  been 
awarded  the  contract  by  the  Board  of  Commis- 
sioners of  Roads  and  Revenues.  Colquit  Coun- 
ty. Moultrie,  Ga.,  for  the  construction  of  the 
Ellenton  Road,  which  is  2.08  miles  long,  at 
152.000.  Bids  were  opened  June  27  by  A.  B. 
Buxton,  Clerk  of  the  Board. 

Idaho. 

The  City  Council  of  Idaho  Falls.  Ida,,  has 
voted  to  construct  40,000  sq.  yds.  of  street 
paving  in  the  unpaved  portions  of  the  business 
section  of  the  citv,  bitulithic  paving  to  be  used 
•at  an  estimated  cost  of  $1.30,000. 

•J*  indicates  wo 


pavement  on  the  East  William  St.  road  at 
$9.6.54. 

^•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements.  Chicago.  Ill,  until  11  a.  m.. 

July  9,  for  furnishing  labor,  materials,  etc.. 
necessary  to  construct  Portlanu  cement  con- 
crete sidewalks  in  the  following  streets ; 

Length,  Fill. 

Location.                                              Ft.  Ft, 

•■A"  St 1.000  3.0 

Birchwood  Ave 4,000  2.0 

Exchange  Ave 14.000  2% 

W.  .jlst  St -i.OOO  1% 

N.   52nd  Ave 4,000  1.0 

Grand  Ave 2.400  1% 

Hermitage  Ave 10.000  2.0 

Hovne  .\ve 2.000  2.0 

91st  St 10.000  7.0 

97th  St 7.000  3% 

102nd  St 2.400  1% 

Qulncv  St 1,000  6.0 

Sangamon  St 350  1.0 

W.    74th    St 3.600  1,0 

Stewart  Ave 8.000  1.0 

South  Chicago  Ave 8,000  9,0 

22nd    St 4,000  5.0 

24th    St 1.000  4,0 

Weed   St 2,000  1.0 

Wood   St 1,400  1.0 

Western    .\ve 7,000  4.0 

W.  49th  PI 18,000  1.0 

W.  39th  St 3,800  1,0 

Chapin    St 700  1,0 

61st   St 6,000  1,0 

Bross  Ave 15.000  3,0 

Flournov    St 2.500  2.0 

Grand  Ave 16,000  1.0 

73th  St 19.000  H4 

Grace     St 6.000  1% 

Cash  or  certified  check  for  10  per  cent  of 
bid  must  accompany  proposal.  Ed.  J.  Glackin 
is   Secretary  of  the  Board. 

®Henry  Nelch  of  Springfield,  111.,  has  been 
awarded  the  contract  by  that  city  for  the  lay- 
ing of  4  blocks  of  asphalt  in  South  Sixth  St., 
between  Oak  and  Laurel  Sts..  at  about  $5,000. 

®The  Advance  Construction  Co.  of  Wauke- 
sha. Wis.,  has  been  awarded  the  contract  at 
$95,354  by  the  Board  of  Local  Improvements 
of  .-Medo.  Ill,,  J,  W.  McRolicrts.  Mayor,  for 
the  first  paving  improvement  in  that  city,  for 
which  bids  were  opened  on  June  25,  The 
itemized  bid  of  the  successful  firm  is  as  fol- 
lows- 92.000  sq,  yds.  of  grading.  $0.06  per 
sq.  yd.;  ,50.900  lin.  ft,  of  4-in,  vitrified  tile 
drain.  $0.06V2  per  lin.  ft,;  4,4.50  lin.  ft,  of  20- 
in.  concrete  curb.  $0.22  per  lin.  ft;  43.150  lin. 
ft,  of  14-in,  concrete  curb.  $0.18  per  lin.  ft.; 
6.820  lin.  ft.  of  12-in.  concrete  curb,  $0.16 
per    lin.    It.;    2,il!l()    lin.    ft.    of   concrete    buffer. 

rk  now  open  for  bids.    Vindicates  a  contract 


ship,  Vermilion  County,  111.,  southeast  of 
Ridgefarm.  This  company  was  recently  award- 
ed a  contract  for  building  25  miles  of  gravel 
road  in  Prairie  Township.  ;'•  ■  ' 

The  City  Council  of  Charleston,  111:,  4ras 
voted  against  granting  a  petition  calling  for 
the  paving  of  Jackson  and  C  Sts. 

The  Village  Council  of  Winnetka,  111.,  has 
rejected  all  bids  received  June  24  for  the 
paving  of  Spruce  and  Cedar  Sts.,  being  con- 
sidered too  high.  The  work  will  include 
the  following  approximate  quantities :  6.200 
sq.  yds.  of  paving  with  6-in.  concrete  base. 
2-in.  asphalt  top ;  6,140  ft.  of  concrete  curb 
and  gutter ;  3.700  cu.  yds.  of  excavation ;  2,620 
ft.  of  4-in.  drain  tile;  1,930  ft.  of  6-in.  drain 
tile ;  16  catch  basins.  Windes  &  Marsh,  598 
Birch  St.,  Winnetka.  and  112  N.  La  Salle, 
Chicago,  are  Engineers. 

It  is  reported  the  citizens  of  Carmi.  111., 
on  June  20  voted  the  issuance  of  bonds  in 
the  sum  of  $10,000  to  build  hard  roads  in  the 
township. 

The  Board  of  Local  Improvements  of  Rock 
Island.  111.,  proposes  to  pave  between  First 
and  Fourth  Aves.,  on  20th  St..  with  brick 
blocks,  and  between  Second  and  Fourth  .Aves., 
with  asphalt- 
City  Engineer  Lee  S.  Trainer.  115%  N.  Lo- 
cust St.,  Centralia,  111.,  has  completed  plans 
for  the  construction  of  20.9.54.07  sq.  yds.  of 
brick  p.avement  for  job  No.  1,  estimated  to  cost 
$45,831,  and  for  4,1.52.09  sq,  yds.  of  brick  pave- 
ment and  12,366.93  sq.  yds.  of  concrete  pave- 
ment for  job  No.  2,  estimated  to  cost  $30,000. 
The  work  will  include  4-in.  concrete  founda- 
tion. 1-5.176  lin.  ft.  of  sandstone  curb,  cement 
grout  and  11,000  cu.  yds.  of  excavation.  The 
contracts  for  both  of  these  jobs  will  be  let 
some  time  in  July.  The  engineer  also  has 
plans  in  process  for  the  construction  of  9.000 
sq.  yds.  of  concrete  pavement  for  job  No.  3. 
including  14.000  lin.  ft.  of  concrete  curb.  The 
coiiir:ict    fiir  Ibis  j'lb  will  I>e  let  in  .\ugust. 

Indiana. 

•I«r>ids  will  be  received  until  10  a.  m..  July 
5.  by  Board  of  Public  Works  of  Indianapolis 
for  the  improvement  of  Julian  .'Vve..  from  oast 
property  line  Hawthorne  Lane  to  west  prop- 
erly line  Downey  .\ve.,  by  grading  and  paving 
the  roadway. 

•{•Bids  will  be  received  until  10  a.  m..  July 
5,  by  Board  of  Public  Works  of  Indianapolis, 

let  recently. 
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for  the  improvement  of  Carson  St..  from  east 
property  line-  Union  St.  to  west  property  line 
Madison  Ave.,  by  grading,  graveling  and  roll- 
ing the  roadway. 

•|*Bids  will  be  received  until  "2  p.  m.,  Aug 
6,  by  Commissioners  of  Daviess  and  Greene 
Counties,  at  Washington,  Ind.,  for  the  con- 
struction of  pike  road  between  said  counties. 
Lew  S.  Core,  Auditor,  Daviess  County. 

^Bids  will  be  received  until  11  a.  m..  July 
22,  by  Commissioners  of  Marion  and  Hen- 
dricks Counties,  at  Indianapolis,  for  the  con- 
struction of  a  stone  road  on  boundary  line  be- 
tween said  counties.  W.  T.  Patten,  Auditor 
Marion  County. 

•I«Bids  will  be  received  until  1  :30  p.  m.,  July 
15,  by  Commissioners  of  Elkhart  County,  at 
Goshen,  Ind.,  for  the  construction  of  a  road 
in  Concord  Township.  John  W.  Brown.  .Audi- 
tor. 

4«Bids  will  be  received  until  10  a.  m.,  July 
15,  by  Commissioners  of  Madison  County  at 
Anderson,  Ind.,  for  the  construction  of  gravel 
roads  in  Pike  Creek.  Monroe,  Greene.  Lafay- 
ette and  Van  Buren  Townships ;  8  roads  in  all. 
Joel  B.  Benefiel,  Auditor. 

^•Bids  will  be  received  until  Id  a.  m..  July  8. 
by  Commissioners  of  Huntington  County,  at 
Huntington.  Ind.,  for  the  construction  of  a 
gravel  road  in  Jefferson  Township :  also  for 
two  gravel  roads  on  line  between  JefTerson  and 
Lancaster  Townships.  Harold  Guthrie,  Audi- 
tor. 

•I«Bids  will  be  received  until  11  a.  m.,  July  8, 
by  Commissioners  of  Benton  and  Newton 
Counties,  at  Fowler.  Ind.,  for  the  construction 
of  a  free  stone  road  on  county  line.  Lemuel 
Shipman,  Auditor. 

4«Bids  will  be  received  until  1 :30  p.  m.,  Jul\ 
8,  by  Commissioners  of  Elkhart  County,  at 
Goshen,  Ind..  for  the  construction  of  two  high- 
ways in  Elkhart  Township,  John  W.  Brown. 
Auditor. 

4*Bids  will  be  received  until  10  a.  m..  July 
5,  by  Commissioners  of  Baltholomcw  County, 
at  Columbus.  Ind..  for  the  construction  of  three 
gravel  roads.     Philip  J.  Safer,  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  July  0. 
by  Commissioners  of  Clinton  County,  at 
Frankfort,  Ind.,  for  the  construction  of  gravel 
roads  in  Center,  Perry,  Ross,  Michigan,  War- 
ren, Owen,  Johnson  and  Forest  Townships  and 
one  on  line  between  Kirklin  and  Sugar  Creek 
Townships.     Chas.  F.  Cromwell,  Auditor. 

4«Bids  will  be  received  until  10  a.  m..  July  8, 
by  Commissioners  of  St.  Joseph  County,  at 
South  Bend,.  Ind.,  for  the  construction  of  a 
macadam  road  between  Penn  and  Center 
Townships.     Clarence  Sedwick,  .Auditor. 

®The  Board  of  Davis  County  Commission- 
ers, Washington,  Ind.,  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  three 
gravel  roads,  as  follows,  for  wliicb  bids  were 
opened  June  4:  Ira  Cox,  Elnora.  Ind..  $7,975: 
Milt  Wilson.  Montgomery,  Ind..  $8,270,  and 
Thomas  Singleton.  Washington.  Ind..  $5,369. 

®The  Fountain  County  Commissioners,  Cov- 
ington, Ind.,  have  awarded  the  contract  for 
the  construction  of  the  Charles  Carwile  road 
in  Trov  Township  to  Austin  M.  Shattuck  of 
Brazil. 'Ind.,  at  $23,656. 

©Contracts  for  the  improvement  of  Adams 
Ave.,  between  Riverside  and  Front  Sts..  and 
for  the  paving  of  Eighth  St..  between  Division 
and  Ingle  Sts..  have  been  awarded  by  the 
Board  of  Public  Works  of  Evansville,  Ind., 
to  the  Western  Construction  Co.  and  Bedford 
&  Nugent.  Adams  Ave.  will  be  paved  with 
Trinidad  lake  asphalt  at  a  cost  of  $1.95  per 
sq.  yd.  Mack  brick  will  be  used  as  the  paving 
material  on  Eighth  St.,  at  a  cost  of  $1.97 
per  sq.  yd. 

®The  County  Conmiissioners.  Terre  Haute, 
Ind.,  have  awarded  the  contract  for  building 
the  Ed  B.  Ferguson  gravel  road  in  Honey 
Creek  Township  to  Harry  B.  Carpenter  of 
Cloverland.  for  $8,700.  The  road  is  2  miles 
and  4,635  ft.  long. 

The  Elkhart  County  Commissioners,  Goshen, 
Ind.,  have  decided  to  improve  Oakland  .\\e- 
out  of  Elkhart  to  the  Harrison  Township  line. 
with  macadam  to  a  depth  of  8  ins.  The  rmd 
will   be    14    ft.    wide   .-ind   21.317    ft.    long.     The 


estimated  cost,  including  drainage,  culverts, 
etc.,  tiled  by  County  Surveyor  Ben  E.  Wise, 
was   $38,735.      Bids   will   be   asked   shortly. 

The  City  Council  of  Portland,  Ind.,  has 
ordered  the  improvement,  by  paving,  of  four 
of  the  principal  streets.  The  streets  to  be 
improved  are  South  Meridian  St.,  from  the 
Salamonia  River  bridge  to  Seventh  St. ;  East 
Main  St.,  from  Harrison  St.  to  the  corporation 
line ;  North  Commerce  St.,  from  Walnut  to 
Arch  Sts. ;  Water  St.,  from  the  Blaine  Pike 
east  to  Hayes  St. 

The  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  granted  the  petition  for  paving 
Washington,  Niles,  Homewood  and  North 
Merrifield  Aves. 

The  Northern  Construction  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Elkhart,  Ind.,  for  the  paving  of 
Park  Ave-  and  South  Third  St.,  Elkhart  Ave. 
and  Temple  Court,  with  brick.  The  total 
cost  of  the  work  will  be  about  $60,000. 

Iowa. 

•J*The  City  of  Waverly.  Iowa,  will  receive 
bids  on  July  15  for  33,600  sq.  yds.  of  paving 
and  15,600  lin.  ft,  of  curbing.  Six  kinds  of 
paving  will  be  considered — bitulithic,  sarcolith- 
ic  mineral  rubber,  asphalt  concrete,  cement 
concrete,  dolarway  and  brick  block.  This  is  a 
readvertisement  for  bids.  F.  A.  Lee,  City 
Clerk  of  Waverly,  la.,  and  R.  B.  Slippy,  Engi- 
neer.  Waterloo,    la. 

•{•Bids  will  be  received  until  7:30  p.  m.. 
July  8,  by  the  City  Council  of  Cedar  Falls, 
la.,  W.  H.  Merner,  Mayor,  for  the  following 
work:  (1)  Paving  Franklin  St..  requiring  ap- 
proximately 16.160  sq.  yds.  of  sheet  asphalt 
jjaving  with  concrete  foundation  and  binder 
course ;  1,610  lin.  ft,  of  combined  curb  and 
gutter ;  4,680  lin.  ft.  of  18-in.  gutter  with 
old  curb;  50  cu.  yds.  of  extra  grading.  (2) 
Paving  7th  St..  requiring  approximately  3,290 
sq.  yds.  of  Portland  cement  concrete  paving 
and  1,170  lin.  ft.  of  6xl8-in,  curb. 

®The  City  Coimcil  of  Vinton,  la.,  has  let 
the  contract  for  the  paving  of  Washington 
St.,  from  the  north  line  of  Whipple  St.  to 
Tilford  Academy,  to  Frank  K,  Hahn  of  Cedar 
Rapids.  la.,  at  $1,07  per  sq,  yd,  for  the  concrete 
work.  $0.21  for  the  excavating  and  $0.37% 
for  the  curbing  and  gutter.  The  work  includes 
11,000  yds.  of  paving.  7,000  lin.  ft.  of  curbing 
and  2,700  vds.  of  excavating.  The  total  cost 
is  $14,962," 

®The  Tri-City  Construction  Co.,  of  Daven- 
port, la.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  .Silvis,  111., 
for  the  paving  of  First  Ave,,  from  Fir.st  to 
16th  Ct,.  at  $60,750.  Purington  brick  will  be 
used  with  cement  and  sand  foundation, 

®The  M.  Ford  Paving  Co.,  Cedar  Rapids, 
la,,  has  been  awarded  the  contract  by  the  City 
Council  of  Albia,  la.,  for  the  construction  of 
10,800  sti.  yds,  of  brick  block  jjavcment  and 
8.760  yds.  of  curb  and  gutter,  at  $1.96  per  sq. 
yd.,  and  $0.55  per  lin.  ft.,  respectively.  Bids 
were  opened  June  20.  Hall  &  Adams,  Center- 
ville.  la.,  are  Engineers. 

®Thc  Concrete  Construction  Co.,  Cedar  Rap- 
ids, la.,  has  been  awarded  the  contract  by  the 
City  Council  of  Clarinda,  la..  C.  W.  Stuart. 
Clerk,  for  the  paving  and  curbing  of  a  number 
of  streets  at  $1.09  and  $0.27.  respectively.  The 
work  includes  approximately  12,300  sq.  yds.  of 
paving  and  7,450  lin.  ft.  of  curbing.  Bids  were 
opened  June  25.  Theo.  S.  Delay,  Creston,  la., 
is  Engineer. 

®The  Burlington  Construction  Co..  Tama 
Hldg..  Burlington,  la.,  has  been  awarded  the 
contract  by  the  City  Council  of  that  citv,  Robt. 
Kroppach.  Clerk,  for  the  paving  of  Main  and 
JefTerson  Sts.,  including  22.000  sq.  yds,,  at  $2,77 
per  sq.  yd.     Bids  were  opened  June  24, 

Property  owners  on  Walker  St,,  from  13th 
St.  court  to  18th  St..  have  petitioned  the  City 
Council  of  Des  Moines.  It.,  for  asphalt  paving 
28  ft.  in  width.  Other  petitions  received  by 
the  Council  were :  For  naving  East  13th  St., 
from  Washington  .\ve.  io  Thompson  St..  and 
bitulithic  paving  on  r2ih  St..  from  Enos  St. 
to   Universitv   Ave. 


Kansas. 

®HeroId  Bros,  have  been  awarded  the  con- 
tract by  the  city  of  EUinwood.  Kans.,  A.  L. 
Miller,  Clerk,  for  oiling  four  blocks  of  street 
on  Arndt  St..  approximately  6,000  gals.,  of 
road  oil.  at  $250,     Bids  were  opened  June  25, 

®Ransom  &  Cook  of  Ottawa,  Kan.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  2  miles  of  rock  road  leading  southwest 
from  lola  by  the  Tola  Township  Board,  lola. 
Kan. 

Kentucky. 

Engineers  .-Xmick  &:  Haynes  are  preparing 
plans  for  the  construction  of  16,000  sq,  yds,  of 
brick  pavement  for  the  city  of  Pikevillc,  Ky., 
at  an  estimated  cost  of  $2,32  per  sq,  yd.  The 
work  will  include  concrete  foundation,  con- 
crete curb  and  gutter,  approximately  12,000  ft., 
cement  filler,  and  approximately  18  ins.  of  ex- 
cavation. In  all  it  is  proposed  to  construct  25,- 
000  sq.  yds,  of  pavement.  Contracts  for  the 
16.000  sq,  yds,  will  he  let  sometime  this  month. 

Louisiana. 

®The  Creosoted  Wood  Block  Paving  Co. 
of  New  Orleans,  La.,  has  been  awarded  the 
contract  for  the  paving  of  Parkerson  .^ve,, 
from  Mill  St.  to  and  around  the  court  square, 
by  the  City  Council  of  Crowley,  La,,  at  $2,58 
per  .sq.  yd.,  and  $0,38  per  running  ft,  for 
concrete  curbing. 

.-Ml  ))ids  received  June  18  by  the  city  of  Lake 
Charles,  La.,  for  the  paving  of  seven  streets 
w-ere  rejected. 

Maine. 

®The  Shawmut  Contracting  Co.,  Boston, 
Mass.,  has  been  awarded  the  contract  by  P,  L. 
Hardison.  State  Commissioner  of  Highways, 
.-\ugusta.  Me.,  for  building  a  section  of  State 
Road,  about  13.300  ft,  in  length,  on  the  desig- 
nated trunk  line  in  the  town  of  Wells,  at  $31,- 
490,  The  work  includes  13.300  lin,  ft,— 17,:«:i 
sq,  yds,  of  concrete,  12  ft,  wide,  pavement  sur- 
faced with  bitumen  :  crushed  stone  shoulders. 
The  above  price  is  exclusive  of  culverts  and 
bitumen.     Bids  were  opened  June  24, 

Maryland. 

Judge  Robley  D.  Jones  of  the  Circuit  Court 
for  Worcester  County.  Md,,  according  to  ad- 
vices from  Snow  Hill.  Md.,  granted  an  in  i unc- 
tion against  the  Mayor  and  Council  of  Poco- 
moke  City  restraining  the  issue  of  $35,000 
street  improvement  bonds  authorized  by  the 
Legislature  of  ll'12 

Massachusetts. 

®M,  L,  Carnarco  of  Lee.  Mass,,  has  been 
awarded  the  contract  by  the  Town  Selectmen 
of  Sonthbridge.  Mass..  J.  A.  Whittaker,  Bank 
Hldg,,  Engineer,  for  grading  and  paving  a  por- 
tion of  Worcester  St,  with  macadam  at  $(!.984. 
The  work  includes  broken  native  stone,  15-in. 
akron  pipe,  cement  and  asphaltic  oil.  Bids 
were  opened  June  15, 

Michigan. 

•J-P.ids  will  be  received  until  noon.  July  5, 
for  the  construction  of  a  24-ft,  earth  roadway 
on  the  Baraga  Road  from  the  Snake  River  to 
the  County  Line,  a  distance  of  4%  miles. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  Board  of  County  Road  Conimis-, 
sioners,  Sheldon  Dee  BIdg,.  Houghton.  Mich. 
R,   Martin,   Engineer. 

®D,  W.  Boyes  is  reported  to  have  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Grand  Rapids.  Mich.,  for  the  grad- 
ing and  graveling  of  North  Coit  Axe.  at 
$6,438, 

®The  Hamtramck.  Mich,,  City  Council  has 
i'.warded  contracts  for  the  paving  of  Smitlt 
and  Clay  Aves.  and  Dubois  St.  to  R.  D. 
Baker  at  $14,000.  Florian  Ave,,  from  Joseph 
Campau  to  Whitnev,  will  be  paved  at  a  cost 
of  $5,700. 

The  Street  Committee  of  the  City  Council, 
.\nn  .\rbor.  Mich.,  has  declared  its  intention 
to  pave  West  Huron  St.  The  Council  has 
under  consideration  the  paving  of  a  number 
of  other  streets. 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Minnesota. 

The  Common  Council  of  St.  Paul.  Minn., 
has  passed  the  resolution  of  the  Board  of 
Public  Works  authorizing  the  repaying  of 
parts  of  Fourth  and  Fifth  Sts.  by  day  labor, 
under  the  supervision  of  City  Engineer  Oscar 
Clanssen- 

The  Paving  Committee  of  the  City  Council, 
Minneapolis.  Minn.,  has  recommended  the 
paving  of  Richfield  Road  with  concrete  to  a 
width  of  32  ft.  It  is  proposed  to  pave  the 
road  from  the  street  railway  bridge  to  the 
point  where  it  intersects  with  the  main  boule- 
vard. 

Mississippi. 

According  to  advices  from  Meridian,  Miss., 
Chancery  Clerk  W.  R.  Pistole  has  received 
bond  money  to  the  amount  of  $.51,0.53  for  good 
roads  work  in  District  No.  ,5.  from  Terry 
Briggs  &  Slayton  of  Toledo.  O.  Surveys  are 
now  being  made  and  construction  work  wijl 
begin  as  soon  as  they  are  finished. 

Missouri. 

•J"Bids  will  be  received  until  4  p.  m.,  July  8, 
by  the  City  Clerk,  Jefferson  City,  Mo.,  for  the 
improvement  of  Washington  St.,  Lafavette  St., 
Clark  Ave.,  Miller  St.  and  Pine  St.,  by  curb- 
ing and  guttering  with  cement  material,  mac- 
adamizing with  an  asphalt  binder,  and  grading. 
Phil  C.  Harding  is  City  Engineer. 

The  land  owners  in  the  Kansas  City,  Bir- 
mingham and  Liberty  Boulevard  Road  District 
at  Minnaville,  Mo.,  recently  held  a  meeting 
and  voted  bonds  in  the  surn  of  $70,000  for  a 
rock  road  from  the  southern  limits  of  Liberty 
to  a  point  just  beyond  Randolph,  joining  there 
with  the  Sugar  Tree  Grove  special  district, 
which  will  probably  extend  the  work  to  inter- 
sect with  the  rock  road  leading  north  from 
Harlem  to  the  hills. 

Montana. 

_®The  city  of  Missoula.  Mont.,  F.  E.  Buck. 
City  Engineer,  has  awarded  the  following  con- 
tracts for  the  construction  of  22,000  sq.  yds. 
of  pavement  in  two  districts,  for  which  bids 
were  opened  June  19:  Nash  &  Nottingham, 
Missoula,  paving  Cedar  St.  with  creosoted 
wood  blocks,  and  constructing  walks  and  curbs, 
S2fi,47ii;  Strange-Maguire  Co..  Missoula.  Ger- 
ald .\ve..  paving,  parking,  walks,  curbs,  storm 
water  system,  irrigation  svstem,  grading  and 
paving  with  bitulithic,  $43,091. 

Residents  of  West  Park  St..  City  of  Ana- 
cc)nda.  Mont.,  at  a  recent  meeting  with  the 
City  Council,  selected  asphalt  as  the  material 
for  the  paving  and  parking  of  that  street  from 
Montana  to  Excelsior. 

The  City  Council  of  Bozeman,  Mont.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Central  Ave.,  for  a  length  of  10  blocks 
south  from  Main  St.,  to  connect  with  a  pave- 
ment to  be  put  in  from  the  Montana  State 
College  grounds  on   Cleveland    St. 

Nebraska. 

The  City  Council  of  Grand  Island.  Neb., 
has  created  Paving  District  No.  4. 

New  Jersey. 

4"Bids  will  be  received  until  8  p.  m.,  Julv  15, 
by  Charles  Clark,  Town  Clerk.  Westfield.  N. 
J.,  for  street  improvements  as  follows :  12,800 
sq.  yds.  of  6-in.  waterbound  macadam,  .3,200  sq. 
yds.  of  4-in.  waterbound  macadam,  fiOO  sq.  yds. 
of  macadam  resurfaced,  0,000  lin.  ft.  of  con- 
crete curb  and  gutter.  45  lii"!.  ft.  of  concrete 
culvert.  Plans,  specifications,  contracts  and 
blank  forms  of  proposal  mav  be  obtained  at  the 
office  of  A.  W.  Vars.  Town  Engineer.  Town 
Hall.  Westfield,  N.  J. 

•I-Bids  will  be  received  until  8  p.  m..  Julv  11. 
by  Committee  on  S.chool  No.  1-5  of  the  Board 
of  Education  of  Jersey  City,  N.  J.,  for  all  labor 
and  material  required  for  the  improvement  of 
the  grounds  of  School  No.  15,  Dwight  St.,  in 
accordance  with  the  plans  and  specifications  on 
file  in  the  office  of  the  Secretary  of  the  Board. 

®The  Allen  Engineering  &  Contracting  Co. 
of  Netcong,  N.  J.,  has  been  awarded  the  con- 
tract by  the  Maryland  Bondine  Co.  for  re- 
surfacing   and    repairing    the    Newton-Stand- 


hope  macadam  road.      Ihere  are  .51  039  lin    ft 
ni  the  road.     The  bid  was  $1.5,925. 

New  York. 

®The  Common  Council  of  Auburn  N  V 
lias  let  a  contract  to  Tumpuski  &  Stento  of 
Bmghamton,  N.  Y..  for  the  paving  of  Lincoln 
St.,  part  with  Bessemer  brick  and  on  hill  with 
Medina  sandstone  brick,  for  $10,288.  The 
Council  also  awarded  a  contract  to  fine  & 
Willey  for  the  paving  of  the  entire  length  of 
Green  St.  with  Bessemer  brick  for  $8,008,  and 
tor  the  paving  of  Five  Points  whh  the  same 
material  for  $4,765. 

The  Wyoming  County  Board  of  Supervisors 
Warsaw,  N.  Y.,  has  approved  the  plans  for 
the  Arcade,  Bennin.gton  and  .Attica  roads. 
Other  roads  voted  included  one  from  Main 
St.  in  Warsaw  up  the  East  Hill  to  Perry 
Center. 

The  Wyoming  County  Board  of  Supervisors, 
Warsaw.  N.  Y..  has  approved  plans  for  the 
Arcade.  Bennington  and  Attica  roads.  Other 
roads  voted  included  one  from  Main  St.  in 
Warsaw  up  the  East  Hill  to  Perry  Center. 

The  Onondago  County  Board  of  Supervisors; 
Syracuse.  N.  Y.,  has  approved  plans  for  the 
construction  of  about  23  miles  of  new  roads 
in  the  county,  as  follows :  Svracuse-South  Bay- 
Bridgeport.  Manlius  Center-Manlius-Onondaga 
Valley,  Amber-Otisco.  Niles-Mandana,  Vesper- 
TuUy  and  Eastwood  Village-Burnst  .\ve..  in 
the  town  of  Dewitt.  The  estimated  cost  is 
$398,200.  The  work  will  be  advertised  about 
next  w'eek. 

Attorney-General  Carmody,  .\lbany.  N.  Y., 
has  nullified  a  recent  opinion  which  would  have 
had  the  effect  of  requiring  the  suspension  of 
payment  on  work  done  on  expedited  improved 
highway  routes  totaling  about  $13,000,000.  In 
a  sub-opinion,  the  Attorney-General  holds  that 
the  State  Highway  Commission  may  proceed 
with  work  on  these  routes  and  make  payments 
accordingly,  if  it  believes  that  there  is  sufficient 
money^  on  hand  with  which  to  pay  for  it.  The 
Commission  has  announced  th,\.  it  intends  to 
construct  these  roads  until  the  appropriation 
now  available  is  exhausted  and  appeal  to  the 
Legislature  for  more  funds  with  which  to 
build  the  remaining  portions  of  the  incom- 
pleted roads. 

Ohio. 
•{•The  Road  Commissioners  of  the  Wheeling 
and  Union  Turnpike  have  readvertised  the 
work  of  improving  5.0  miles  of  road,  bids  for 
which  were  opened  June  17  at  the  County 
.Auditor's  office  at  St.  Clairsville.  O.  New- 
bids  are  being  asked  until  July  20,  on  (1) 
macadam  construction  and  (2)  for  brick  with 
concrete  berms.  D.  A.  Elkin,  Bellaire,  O., 
is  the  Engineer. 

•{•Bids  will  be  received  until  noon,  July  8. 
for  improving  1%  miles  of  the  Poland  and 
New  Middletown  Road  by  the  Trustees  of 
Poland  Township.  George  M.  Montgomery, 
Engineer,  1816  Wilson  Ave.,  Youngstown,  6. 
•{•Bids  will  be  received  until  noon,  July  9, 
by  S.  A.  Kinnear,  Director  Public  Service, 
■Columbus,  O..  for  the  following  improve- 
ments: Chapel  St.,  from  Third  St.  to  Lazelle 
St.,  by  grading,  draining,  curbing  and  paving 
the  roadway  with  asphalt  or  brick ;  F.ldon  Ave., 
from  Broad  St.  to  Steele  .Ave.,  by  grading, 
draining,  curbing,  paving  the  roadway  with 
asphalt  or  brick  and  laying  water  service  pipe ; 
the  alley  east  of  Fourth  St.,  from  Chittenden 
Ave.  to  the  alley  north  of  Fourteenth  Ave.. 
by  grading;  Hamlet  St.,  from  Goodale  St.  to 
Second  Ave.,  by  grading,  draining,  curbing, 
paving  the  roadway  with  Itrick  and  laying 
water  service  pipe ;  Lazelle  St..  from  State 
St.  to  Chapel  St..  by  grading,  draining,  curb- 
ing and  paving  the  roadway  with  asphalt  cm- 
brick;  Lincoln  St.,  from  High  St.  to  Park 
.St.,  by  grading,  draining  and  paving  the  road- 
way full  width  with  brick:  Ninth  .Xve.,  from 
High  St.  to  Summit  St,,  by  grading,  draining, 
curbing,  pavin.g  the  roadway  with  ;isphalt  or 
brick  and  laying  water  service  pipe:  Starling 
St.,  from  Broad  St.  to  a  point  aI)out  .300  ft. 
south  of  Rich  St.,  by  grading,  draining,  curb- 
ing, paving  the  roadway  with  brick  and  laying 
water  service  pipe ;  .Siebert  St.,  from  Jaeger 
St.    to    Parsons    .Ave,    by    grading,    draining. 


curbuig,  paving  the  roadway  with  asphalt  or 
brick  and  laying  water  service  pipe;  Twentieth 
.Ave.,  from  Summit  St.  to  the  cast  corporation 
line,  by  grading,  draining,  curbing,  paving  the 
roadway  with  asphalt  or  brick,  and  laying 
water  service  pipe. 

•{•Bids  will  be  received  until  1  :.30  p.  ra., 
July  8.  l)y  Frank  .Agnew,  Sccretarv,  Commis- 
sioners of  Road  District  No.  ].'  Mahoning 
County,  Youngstwon,  0..  for  the  improve- 
ment of  the  following  roads  located  in  Youngs- 
town and  Austintown  Townships:  The 
Youngstown  and  .Austintown  Road  Section 
No.  1  from  the  west  city  limit  line  to  the 
intersection  of  the  center  line  of  the  Town- 
line  Road,  between  Youngstown  and  .Austin- 
town  Townships  at  Perkins  Corners,  a  dis- 
tance of  6,168.5  ft.  Improvement  to  be  of 
brick  or  bituminous  macadam  ( mixing  meth- 
od). The  Youngstown  and  .Austintown  Road 
Section  No.  2  from  the  intersection  of  the 
center  line  of  said  Townline  Road  at  Perkins 
Corners,  a  distance  of  5,9.53.3  ft.  to  the  inter- 
section of  the  center  line  of  the  Raccoon 
Road  in  .Austintown  Township.  Improvments 
to  be  of  bituminous  macadam  (mixing  meth- 
od), or  bituminous  macadam  (penetration 
method).  The  Bronstetter  Road  from  the 
intersection  of  the  center  line  of  .Austintown 
and  Jackson  Roads  to  Station  No.  20,  a  dis- 
tance of  2,000  ft.  Improvements  to  be  of 
slag,  burned  ore  or  limestone.  E.  S.  Smith, 
Engineer,  3rd  floor  Court  House,  Youngs- 
town, O. 

•{•Bids  will  be  received  until  noon,  Julv  19. 
by  the  Comity  Commissioners,  Geo.  .A.  Coe. 
Auditor.  Athens.  O..  for  the  paving  of  1,400 
ft.  .of  road  between  Glouster  and  Trimble. 
Specifications  on  file  in  the  office  of  the  Countv 
Surveyor. 

4"Bids  will  be  received  until  noon.  Julv  11, 
by  John  Bing.  Director  Public  Service,  San- 
dusky, O.,  for  the  following  work:  (1)  Grad- 
ing and  curbing  on  Fulton  St.;  (2)  Grading 
and  curbing  on  Jefferson  St. ;  (3)  Grading. 
draining,  curbing  and  paving  with  tar  top 
macadam  on  McEwen  St. 

•{•Bids  will  be  received  until  noon.  Julv  9. 
by  the  Director  of  Public  Service.  L.  B.  John- 
ston, Clerk,  Lorain,  O.,  for  labor  and  mate- 
rial for  the  improvement  of  Broadwav  bv 
grading,  draining,  curbing  and  repaying 'with 
vitrified  brick,  wood  block,  sheet  or  block 
asphalt,  and  constructing  the  necessary  gutters. 
culverts  aiid  retaining  walls,  according  to  plans 
and  specifications  on  file  in  said  Director's 
office.  Bids  will  be  received  as  follows:  1.  For 
the  repaying  of  the  portion  of  Broadway 
from  the  north  line  of  West  Erie  .Ave.  to 
the  north  rail  of  the  main  track  of  the  New 
York.  Chicago  &•  St.  Louis  Railway  Company. 
2.  For  the  repaying  of  that  portion  of  Broad- 
way from  the  south  rail  of  the  main  track 
of  the  New  York,  Chicago  &  St.  Louis  Rail- 
way  Company  to  the   south   line   of  22nd    St. 

•{•Bids  will  be  received  until  noon.  Julv  26. 
by  Albert  Reinhardt,  Clerk,  Board  of  County 
Commissioners,  Cincinnati,  O.,  for  the-  follow- 
ing county  work :  Under  Specifications  No. 
360— For  improvement  of  the  Delhi  Pike,  from 
the  corporation  line  of  Cincinnati  to  Hillside 
Ave.,  in  Delhi  Township.  Bond  for  $3,000 
required  with  bid. 

•{•Bids  will  be  received  until  noon,  July  8,  by 
Sam  Franks,  Jr..  Clerk.  Millersburg.  O.,  for 
paving  E.  Jackson  St..  S.  Washington  St.  and 
S.  Monroe  St.,  alwut  16,300  sq.  yds. 

•{•Bids  will  be  received  at  the  office  oi  the 
Commissioners  of  Richland  County,  at  Mans- 
field, O..  until  July  10  ( readvertisenient  from 
June  25).  for  grading  and  paving  with  a 
waterbound  macadam  Sec.  No.  2  Leesville 
Roa<l  State  Highway  "F"  pet.  No.  .387  in  San- 
dusky Township,  said  County.  Length.  10.800 
ft.,  or  2.04  miles.  Width  of  pavement,  12  ft. 
Estimated  cost  of  construction.  $12,419.  .A 
draft  or  certified  check  for  $.300  shall  be  de- 
posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price,  Dnto  set  for  com- 
pletion. Sept.  1.5.  1912.  Plans  anl  specifications 
arc  on  file  in  the  office  of  Countv  Connnission- 
ers  and  the  State  Highway  Department.  The 
State   Highway    Connnissioner     rescrve,"i     the 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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right  to  reject  anj-  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. 

®The  City  Council  of  Lorain,  O.,  has  passed 
an  ordinance  to  proceed  with  the  paving  of 
Globe  Ave.,  between  East  28th  and  East  o"2nd 
Sts. 

®H.  L.  Haddocks  has  been  awarded  the 
contract  by  the  Licking  County  Commission- 
ers, Newark,  O.,  for  the  paving  of  East  Main 
St.,  between  O'Bannon  Ave.  and  the  corpora- 
tion line.  Other  bidders  were  Nutter  &  Co. 
and  Henderson  Bros. 

®Riddle  &  Kissner  have  been  awarded  the 
contract  by  the  City  of  Delaware,  O.,  for  the 
paving  of  East  Central  Ave.,  from  Sandusky 
St.  to  the  river,  with  Trimble  block,  at  $7,847. 

®The  Board  of  Control  of  Youngstown,  O., 
has  let  the  following  contracts  for  paving 
jobs :  Fleming  St.,  Fleming  &  Pratt,  at  $23,- 
945 ;  Worthington  St.,  Fleming  &  Pratt,  at 
$10,847;  Darrow  St..  P.  &.  P.  J.  Grady,  at 
$4,114;  Hughes  St.  and  Olivette  Court,  Miller 
Bros.,  at  $6,663,  and  Homer  St..  Miller  Bros., 
at  $9,203. 

®C.  Burkhead  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Dayton,  O., 
for  the  grading  and  graveling  and  setting 
combined  curb  and  gutters  for  Fountain  Ave., 
from   Richmond   to  Linda  Vista,   at  $7,378. 

®Flemming  &  Piatt  have  been  awarded  the 
contract  by  the  Mahoning  County  Commission- 
ers. Youngstown,  O..  for  the  paving  of  the 
Youngstow-n-Struthers  state  aid  road  with 
brick,  in  Coitsville  Township,  at  $25,964.  The 
road  is  1.17  miles  long  and  21  and  23  ft.  wide. 
Bids  were  opened  June  26. 

®Disher  Bros.,  Upper  Sandusky,  O.,  have 
been  awarded  the  contract  by  the  Commis- 
sioners of  Wyandot  County,  Upper  Sandusky, 
for  grading  and  paving  with  a  waterbound 
macadam  Sec.  No.  ],  the  Uncapher  Road  State 
Highway  "A"  pet.  No.  496,  in  Marseilles 
Township,  at  $11,995.  The  road  is  2  miles 
long  and  10  ft.  wide.  Bids  were  opened  Tune 
24. 

®The  Village  Council  of  Maumee,  O.,  G.  V. 
Raab,  Clerk,  has  awarded  the  following  con- 
tracts for  the  improvement  of  streets,  for 
which  bids  were  opened  June  24 :  J.  D.  Ray- 
mcr,  Toledo,  O.,  improving  Dudley  St.,  with 
asphalt  macadam,  $24,000 ;  Maple  '&  Mullen, 
Lima.  O.,  improving  Wayne  St..  with  Metro- 
politan block,  $9,300.  George  Champs  is  Engi- 
neer. 

Engineer  Albert  Heckel  of  Cincinnati,  O., 
has  prepared  estimates,  plans  and  specifications 
for  the  macadamizing  of  Garfield  and  Cleve- 
land .\ves..  Main,  Mill  and  Center  Sts.,  using 
cement  curbs  and  gutters,  for  the  Village  of 
Milford,  O.  The  Village  Council  held  a  meet- 
ing Julv  2  to  consider  the  matter.  The  esti- 
mated cost  is  $30,000. 

The  City  Council  of  Toledo,  O.,  has  passed 
a  resolution  authorizing  the  repaving  of  Ban- 
croft St.,  from  Vermont  to  Lawrence  Aves. 

The  Board  of  Control  of  Dayton,  O..  re- 
jected all  bids  received  recently  for  the  resur- 
facing of  Linden  Ave.  and  of  Central  Ave. 
It  has  not  been  decided  whether  to  call  for 
new  bids  or  to  do  the  work  by  day  labor. 

The  City  Council  of  Washington  C.  H., 
C,  has  instructed  the  Engineer  to  prepare 
plans  and  specifications  for  the  improvement 
of  Rawlings  St.,  from  North  to  Delaware  Sts., 
by  constructing  a  26-ft.  brick  center  and  stone 
curb  5  by  20  ins. 

The  Commissioners  of  Lorain  County  at 
Elyria,  O.,  received  no  bids  on  June  28  for 
grading  and  paving  with  a  bituminous  treated 
waterbound  macadam  the  Brownhelm  Amherst 
Road  State  Highway  "B"  pet.  No.  437  in 
Brownhelm  and  .Xm'herst  Townships.  Length. 
4,750  ft.,  or  0.90  mile.  Width  of  pavement, 
12  ft.  Estimated  cost  of  construction,  $6,195. 
The  work  will  be  readvertised.  F.  L.  Ellen- 
berger  is  Clerk. 

C.  W.  Harshman  has  submitted  the  low'est 
bid  to  the  Commissioners  of  Mahoning  County, 
Y'^'iigstown,  O.,  for  grading  and  paving  with 
a  V  -terbound  macadam  Section  No.  2  Ells- 
worth Center  Easterly  Road  State  Highway 
"G"  pet.  No.  341  in  Ellsworth  Township.  The 
road  is  1.29  miles  long  and  14  ft.  wide.     The 


estimated  cost  is  $12,6U6.  Bids  were  opened 
June  26.  The  contract  has  not  as  yet  been 
awarded. 

Oklahoma. 

4*Bids  will  be  received  until  10  a.  m.,  July  5, 
by  J.  M.  Gannaway,  City  Clerk,  McAlester, 
Okla..  for  constructing  li-in.  concrete  pavement 
in  South  Main  St. 

The  City  Council  of  Pawhuska.  Okla.,  will 
let  contracts  in  the  near  future  for  the  paving 
of  i."i  block.^  of  streets  in  the  residence  sec- 
tions. 

Oregon. 

©Contracts  for  street  improvements  have 
been  awarded  by  the  Street  Committee  of  the 
City  Council  of  Portland.  Ore.,  as  follows: 
Kirby  St..  from  Ainsworth  Ave.  to  Portland 
Blvd.  grading  and  concrete  curbs  and  walks, 
Kibbe-Welton  Co.,  $3,.535 ;  East  25th  St.,  from 
Wild  Rose  Addition  to  Halsey  St.,  grading  and 
concrete  curbs  and  walks.  Kibbe-Welton  Co.. 
$1,129;  East  Hoyt  St.,  from  East  52nd  to 
East  58th,  grading  and  concrete  curbs  and 
walks.  Kibbe-Welton  Co.,  $4,732;.  Ashley  St., 
from  Grand  Ave.  to  East  Sixth  St..  grading 
and  concrete  curbs  and  walks.  Oregon  Inde- 
pendent Paving  Co.,  $436 ;  East  77th  St..  from 
Halsey  to  Hancock,  gradmg  and  concrete  curbs 
and  walks,  HilHard  &  Maginnis,  $1,426;  East 
29th  St.,  from  Schiller  St.  to  Woodstock  Ave., 
grading  and  concrete  curbs  and  walks.  Joplin 
&  Mecks;  $11,590;  Morrison  St.,  from  Chap- 
man to  Stout,  macadam  pavement,  Montague- 
O'Reilley  Co..  $2,593;  66th  St..  Southeast  dis- 
trict improvement,  grading  and  concrete  curbs 
and  walks,  Bechill  Bros..  $5,929;  Bismark 
St.,  from  East  Eighth  to  East  Ninth,  grading 
and  concrete  curbs  and  walks,  Oregon  Inde- 
pendent Paving  Co.,  $299;  East  Alder  St., 
from  East  27th  to  East  29th.  grading  and 
concrete  curbs  and  w'alks,  Stevens  &  White, 
$592;  East  Hoyt  St.,  from  Grand  to  L'nion 
Aves.,  grading  and  concrete  curbs  and  walks, 
Oregon  Independent  Paving  Co.,  $541 ;  East 
19th  St..  from  Prescott.  to  .Vlberta.  grading 
and  concrete  curbs  and  walks,  Bechill  Bros., 
$2,217 ;  Princeton  St.,  from  McKenna  to  Carey 
Blvds.,  grading  and  concrete  curbs  and  walks, 
Oregon  Independent  Paving  Co.,  $4,430;  East 
37th  St.,  from  Wisteria  to  Klickitat,  grading 
.•uul  concrete  curbs  and  walks,  Elwood  Wiles, 
$6,531  ;  Chapman  St.,  from  Jefferson  to  Tay- 
lor, Hassam  pavement,  Oregon  Hassam  Pav- 
ing Co.,  $9,.552;  East  21st  St.,  from  Powell 
to  Bismark,  gravel  bitulithic,  Warren  Con- 
struction Co.,  $11,448;  alley  in  Ladd  Addition, 
between  East  12th  and  East  Harrison  Sts., 
concrete  pavement,  Jeffery  &  Bufton,  $3,668; 
East  15th  St.,  from  Clinton  St.  to  Southern 
Pacific  tracks,  concrete  pavement.  Jeffery  & 
Bufton,  $4,244;  East  24th  St.,  from  Fremont 
to  Ridgewood,  gravel  bitulithic,  Alameda  Co., 
$5,348 ;  East  20th  St.  district  nnprovcment, 
.gravel  bitulithic.  Barber  Asphalt  Paving  Co., 
$20,882;  Wasco  St.,  from  East  First  St.  to 
Union  Ave:,  gravel  bitulithic,  Warren  Con- 
struction Co.,  $4,444;  Weidler  St.,  from  East 
First  to  Union  Ave.,  gravel  bitulithic,  Warren 
Construction  Co.,  $5,006;  Fremont  St.,  from 
Commercial  to  .\lbina,  gravel  bitulithic.  Pa- 
cific Bridge  Co.,  $8,096;  East  .37th  St.,  from 
Hancock  St.  to  Rossmere  Addition,  gravel 
bitulithic,  Bjfrber  .\sphalt  Paving  Co., 
$8,320;  East  10th  St.  district  improvement, 
gravel  bitulithic,  Barber  Asphalt  Paving  Co.. 
$34,191  ;  Hancock  St..  from  Grand  Ave.  to 
East  Eighth  St..  macadam  pavement,  Craw- 
ford &  Co.,  $ll,in2. 


Pennsylvania. 

^Piids  will  be  received  until  lil:30  a.  m., 
July  6,  by  the  Department  of  Public  Works, 
Jos.  G.  Armstrong.  Director.  Pittsburgh.  Pa., 
for  the  following  work :  Grading,  regrading. 
paving,  repaving,  with  sheet  asphalt  and  block- 
stone  Grant  Blvd.,  from  Ridgway  St.  to  a 
point  450  ft.  northwestwardly,  and  Ridgwav  St., 
from  Grant  Blvd.  to  a  point  165  ft.  north- 
wardly. Grading,  curbing  and  paving  with 
sheet  asphalt  Grotte  St..  from  Lemington 
Ave.  to  Spencer  St.;  Hobart  St.  (formerly 
Munhall  St.).  from  Murray  Ave.  to  east  line 
of  Schenley  Park.     Grading,  curbing  and  pav- 

^ indicates  work  now  open  for  bids,    ©indicates  a  contract 


ing  with  blockstone  Rebecca  St..  from  the 
southerly  line  of  Black  St.  to  a  point  600  ft. 
northwardly  from  the  northerly  line  of  Black 
St.  Grading,  paving  and  curbmg  with  block- 
stone  and  brick  Hamshire  Ave.,  from  Cape 
May  Ave.  to  Westfield  St.  Repavmg  with 
asphalt  block  or  sheet  asphalt  Devon  Road. 
from  463  ft.  north  of  Forbes  St.  to  Warwick 
Terrace,  and  Reynton  Lane,  from  Devon  Road 
to  161  ft.  castwardly ;  Thomas  Blvd.,  from 
Linden  St.  to  Dallas  St.  Repaving  with  block- 
stone  or  asphalt  block  Webster  .\ve.,  from 
Lawson  St.  to  a  point  near  Chauncey  St., 
and  from  Perry  St-  to  a  point  65  ft.'  cast- 
wardly; Colwell  St.,  from  100  ft.  east  of  Vine 
St.  to  a  point  near  Dinwiddle  St.  Repaving 
with  asphalt  block  or  brick  Locust  St.,  from 
Van  Braam  St.  to  Pride  St.;  Elm  St..  from 
Wylie  Ave.  to  Foxhurst  St.  Repaving  with 
blockstone  South  18th  St.,  from  Fo.x  alley  to 
Wharton  St. :  South  25th  St.,  from  Harcum 
alley  to   Mary  St. 

®The  .\llegheny  County  Commissioners, 
Pittsburgh,  Pa.,  have  awarded  the  contract  for 
the  improvement  of  the  Brinton  road,  from 
the  Brinton  school,  three-tenths  of  a  mile,  to 
the  Westmoreland  Countv  line,  to  W.  A.  Min- 
leer,  at  $5,943. 

®The  Freedom,  Pa..  Borough  Council  has 
let  the  contract  for  the  grading  and  paving 
of  Third.  Fourth,  Fifth  and  Si.xth  Sts..  to 
Geo.   B.   Clifford  of  Rochester,   Pa. 

®McCormick  &  Son  were  awarded  the  con- 
tract by  the  City  Councils  of  Erie.  Pa.,  for 
the  paving  of  Roberts  Road  in  Dunkirk.  \.  V. 
Asphalt  is  the  material. 

®The  General  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Councils 
of  Williamsport,  Pa.,  for  the  laying  of  a 
pavement  in  Seventh  St.,  from  Market  St. 
to  the  intersection  of  Pine  St.,  and  for  the 
intersection  of  West  Edwin  and  Centre  Sts. 
The  contr.ict  for  the  paving  of  Ross  St..  be- 
tween Mulberry  and  Elizabeth  Sts..  went  to 
Busch  &  Stewart. 

The  Grand  Jury  has  approved  the  plans 
of  the  .Mleghcny  County  Commissioners, 
Pittsburgh.  Pa.,  to  improve  three  different 
public  highways  which  will  cost  over  $90,000 
The  roads  to  be  improved  are  the  Troy  Hill 
Extension  Road  No.  3,  for  a  distance  of 
sixty-eight  hundredths  of  a  mile,  to  cost  $15,- 
792;  the  Brcckenridge  and  Natrona  Road  for 
a  distance  of  1  5/100  miles,  to  cost  $23,000. 
and  the  Trafford  Citv  Road  for  a  distance 
of  3  4/100  miles,  to  cost  $51,396. 

The  Borough  Council  of  Sunbury,  Pa.,  has 
decided  to  hold  a  special  election  for  the  pur- 
pose of  having  the  citizens  vote  on  the  issu- 
ance of  bonds  in  the  sum  of  $60,000  for  street 
paving.  Approximately  $180,000  will  be  spent 
this  year  for  street  paving. 

Texas. 

®The  City  Commissioners  of  Galveston, 
Tex.,  have  awarded  the  contract  to  the  Mag- 
nolia Petroleum  Co.  for  the  spreading  of 
37,500  gals,  of  road  oil  upon  Broadway  from 
the  city  limits  to  39th  St.,  Avenue  K  east 
to  Tremont  St.  and  the  whole  of  25th  St., 
with  the  addition  of  other  thoroughfares  that 
will  be  decided  upon  later.  V.  E.  Austin 
is  Commissioner. 

®The  Upshur  County  Commissioners,  Gil- 
mer, Tex.,  have  let  a  contract  for  the  con- 
struction of  50  additional  miles  of  road  to 
McElrath  &  Wilson  of  Gilmer,  at  $410  a  mile. 

At  an  election  held  in  Sour  Lake,  Tex.,  on 
June  22  to  determine  whether  a  bond  issue  of 
$12.3.000  would  be  had  for  Road  District  No. 
2  of  Hardin  County,  the  issue  was  defeated. 

The  Commissioners'  Court  of  Baylor  County, 
Tex.,  Nat.  G.  Mitchell,  County  Judge,  on  June 
27.  it  is  reported,  sold  bonds  in  the  sum  of 
3100,000  for  road  improvements.  Seymour  is 
the  county  seat. 

The  citizens  of  Terrell  Precinct.  Kaufman 
County.  Tex.,  on  June  27.  it  is  reported, 
voted  the  issuance  of  bonds  for  road  improve- 
ments.    Kaufman  is  the  county  seat. 

Plans  have  been  prepared  by  Engineer  Frank 
Mathews  of  Taylor.  Tex.,  for  the  construction 
of  10  blocks  of  wood  block  pavement  on  a  con- 
crete base  in  that  city.  The  work  will  also  in- 
let recently. 
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elude  concrete  curb,  and  sand  filler.  The  esti- 
mated cost  of  the  work  is  $60,000.  Contracts 
will  be  let  in  about  30  days.  C.  M.  Still  is 
Mayor. 

Preliminary  surveys  of  an  improved  high- 
way from  Fort  Worth  to  Keller  and  from 
there  on  through  to  the  Denton  County  line, 
are  being  made  by  County  Engineer  H.  P. 
Hayes,  Fort  \\"orth.  Preliininary  surveys  for 
more  than  100  miles  of  roadway  have  been 
completed.  These  roads  will  be'  constructed 
out  of  the  $1,000,000  bond  issue. 

The  City  Council  of  Houston,  Te.x.,  has 
adopted  a  resolution  authorizing  Mayor  Rice 
to  advertise  immediately  for  bids  for  the  pav- 
ing with  vitrified  brick  of  the  following 
streets:  Houston  Ave.,  from  Washington  Ave. 
to  new  White  Oak  bayou  bridge ;  German  St.,' 
from  International  and  Great  Northern  Rail- 
road track  to  Buffalo  St.;  Dallas  Ave-  from 
Milam  St.  to  San  Felipe  St.,  and  San  Felipe 
St..  from  Dallas  Ave.  to  Wilson  St. ;  Web- 
ster Ave.,   from  Main  to  Crawford  St. 

The  City  Commissioners  of  Abilene,  Tex., 
have  ordered  an  election  held  July  29  for 
the  purpose  of  voting  on  the  issuance' of  bonds 
in  the  sum  of  $.30,000  for  street  improvement. 

The  City  Council  of  Sherman,  Tex.,  re- 
cently called  an  election  to  be  held  July  25 
for  the  purpose  of  voting  on  the  issuance  of 
bonds  in  the  sum  of  $198,000  for  improvements, 
as  follows  :  $100,000  for  street  paving :  $75,-' 
OOO  for  erection  of  school  buildings;  $10,000 
for  water  extension,  and  $13,000  for  enlarge- 
ment of  fire  department. 

The   Commissioners'   Court,   Franklin.   Tex.. 


has  ordered  an  election  held  July  23  to  de- 
termine the  issuance  of  $100,oOO  in  road  bonds 
for  Justice  Precinct  No.  5.  The  precinct  in- 
cludes the  voting  precincts  of  Bremond,  Nes- 
bitt  and   Petteway. 

The  Texas  Trust  Co.  of  Austin,  Tex.,  has 
purchased  the  $750,000  bond   issues  voted   on 
by  the  City  of  Austin  for  road  improvements- 
Virginia. 

^•The  City  of  Norfolk.  Va..  will  let  con- 
tracts on  July  18  for  the  construction  of  25  000 
sq.  yds.  of  pavement,  either  asphalt,  bitulithic 
or  bituminous  cement.  Pavement  is  to  be  laid 
on  .j-m.  concrete  base,  and  work  includes  10,- 
000  ft.  of  curb  to  be  reset  and  about  o.'lOO  cu 
yds.  ot  grading.  W'.  T.  Brooke  is  City  Engi- 
neer of  Norfolk.  \'a. 

The  Board  of  Supervisors  of  Stafford  Coun- 
ty, Stafford,  \  a.,  have  sold  to  the  Farmers  & 
Merchants'  State  Bank  of  Fredericksburg,  Va 
the  entire  issue  of  road  bonds,  amounting  tc) 

Washington. 

_®John  Galber,  Mutual  Life'  Bldg.,  Seattle, 
Wash.,  has  been  awarded  the  contract  by  the 
Bureau  of  Yards  &  Docks.  H.  R.  Stanford, 
Chief,  Navy  Department.  Washington.  D.  C, 
for  the  construction  of  a  concrete  sidewalk  on 
Biirwell  Ave.,  at  Bremerton,  Wash.,  at  $937. 

®The  Kittitas  County  Commissioners,  El- 
lensburg,  Wash.,  have  awarded  the  contract 
for  the  paving  of  2  miles  of  state  aid  high- 
way out  of  Ellensburg  to  the  Dolarw-ay  Pav- 
ing Co.  of  Portland,  Ore.,  at  $1,121/6  per  sq. 
yd.     The  specifications  call  for  a  5-in.  concrete 


base  and  Dolarway  pavement.  The  surface 
is  to  be  16  ft.  wide  and  is  to  start  at  the  city 
limits  and  run  2  miles  on  the  state  aid  highway 
towards  Thorp. 

®A.  H.  Robinson  has  been  awarded  the  con- 
tract by  the  City  Council  of  Tacoma.  Wash., 
for  the  paving  of  North  I  St.,  from  Division 
Ave.  to  North  13th  St.,  at  $25,293. 

®The  Pierce  County  Commissioners,  Ta- 
coma, Wash.,  have  awarded  the  contract  to 
the  Washington  Paving  Co.  of  Tacoma  for 
the  construction  of  permanent  paving  on  High- 
way No.  1,  at  $110,284.    Granitoid  will  be  used. 

®The  Board  of  Public  Works  of  Belling- 
ham.  Wash:,  has  awarded  the  contract  for 
the  paving  of  Elm  St.,  from  Broadway  to 
North  St.,  to  the  Independent  Asphalt  Co- 
at $5,946.  F  --". 

®L.  Lanning  has  been  awarded  the  contract 
by  the  Walla  Walla  County  Commissioners, 
Walla  Walla,  Wash.,  for  building  the  Park 
St.  road  at  $11,930.  The  road  is  about  2 
miles  in  length  and  is  to  be  constructed  of 
creek  gravel. 

The  Board  of  Public  Works  of  Bellingham, 
\\ashl..  has  instructed  City  Engineer  W.  H. 
North  to  prepare  preliminary  planas  and  esti- 
mates for  the  improvement  of  West  Holly  St 
liy  replanking  from  Bay  St.  to  B  St. 

Canada. 

It  is  reported  that  J.  P.  Marshall,  Secre- 
tarj'-  Treasurer  of  Battleford,  Sask..  on  July  2 
sold  debentures  to  the  amount  of  $50,000  for 
the  construction  of  concrete  sidewalks. 
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California. 

®The  Board  of  Supervisors  of  Butte  Coun- 
ty. Oroville,  Cal.,  has  awarded  a  contract  to 
the  Ross  Construction  Co.,  at  $2,500  for  re- 
pairing the  bridge  over  the  Feather  River, 
near  Gridley. 

-According  to  advices  from  Santa  Ana,  Cal., 
an  election  will  be  held  in  Orange  County 
some  time  this  month  to  submit  to  the  voters 
the  proposition  of  issuing  $100,000  for  the  con- 
struction of  new  bridges,  culverts,  etc. 

The  County  Supervisors  at  Oroville  have 
awarded  the  contract  for  tearing  down  the  old 
Gridley  Bridge  near  Feather  River  to  the  Ross 
Construction   Co.,  at  $2,985. 

Colorado. 

.A  meeting  was  recently  held  by  the  Mayor 
and  Board  of  Public  Works.  Denver.  Colo., 
to  formulate  plans  to  expedite  the  work  on 
the  proposed  new  Colfax  .\ve.  viaduct.  Steps 
were  taken  to  raise  the  necessarv  funds  to 
complete  the  work.  The  city  h'as  $110,000 
which  was  appropriated  under  the  Speer  ad- 
ministration, which  probably  will  revert  to  the 
viaduct  fund.  It  is  said  the  Denver  City  Tram- 
way Co.,  the  Burlington,  Denver  &  Rio 
Grande.  Denver  &  Inter-Mountain  and  Colo- 
rado &  Southern  railroads  will  be  asked  to 
contribute. 

The  Board  of  Public  Works,  Denver,  Colo., 
has  decided  to  postpone  the  construction  of  the 
proposed  Speer  Boulevard  bridge.  Plans  will 
l>e  revised  and  it  is  thought  that  the  improve- 
ment will  be  taken  up  in  the  future. 

The  Board  of  Public  Works  of  Denver, 
Colo.,  is  planning  to  build  a  concrete  and  steel 
bridge  over  Cherry  St.  to  replace  the  present 
structure. 

Illinois. 

•{•Bids  will  be  received  until  4  p.  m.,  July 
9.  at  the  Town  Clerk's  office,  Ohio,  111.,  for  the 
construction  of  the  three  reinforced  concrete 
bridges  to  be  built  in  Ohio  Township.  Bureau 
County.  Guy  Morton.  Town  Clerk.  Ohio.  III. 
More  detailed  information  may  be  had  by 
an  examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  "Town'  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 


ing,   from   the   Illinois   Higlnvav    Commission, 
Springfield.    111.     Details  of  th'e  work  are  as 
follows:   Ernest   Smith   Bridge     Span.   16   ft.; 
roadway,  18  ft. ;  height  about  8.5  ft.    Estimated 
amount  of  concrete,  49.3  cu.  yds:  reinforcing 
steel,  3,100  lbs.     Nearest  railroad  station,  Ohio, 
2%  miles.    Old  bridge  16  ft.  span.  wood.    Low- 
water  ilow  dry ;  high  water  about  SVz  ft.  deep. . 
Excavation    to   be   carried   about   3    ft.   below 
stream      bed,    through     black     mud     to    clav. 
Lamb  Bridge :   Span  24   ft. :   roadway,   16  ft'. : 
height   about    10.5    ft.      Estimate     amount     of 
concrete,  59.7  cu.  yds:  reinforcing  steel.  6.898 
lbs.     Nearest  railroad  station.  Kasbeer.  about 
Wi  miles.     Old  bridge  wood,  19  ft.  span.    Low 
water  flow   dry;   high  water  flow  about  5  ft. 
deep.    Excavation  to  be  carried  about  3  ft.  be- 
low  stream  bed.   through   black  mud  to   clay. 
Ross   Bridge :   Span,   18   ft. ;   roadway.   16   ft. ; 
hei.ght  about  16  feet.    Estimate  amount  of  con- 
crete. 86.5  cu.  yds ;  reinforcing  steel,  7,160  lbs. 
Nearest   railroad    station,   Kasbeer,   about   1% 
miles.     Old   bridge   wood,   20   ft.    span.     Low- 
water  flow,  dry :  high  water  about  6  ft.     Exca- 
tion   to  be  carried   about   3   ft.   below   stream 
lied  in  clay.     No  local  concrete  materials  avail- 
able in  township.     Gravel  for  concrete  may  be 
obtained  from  Buda  or  Spring  Valley.     Work 
to  be  completed  on  or  before  .•\ug.  15,  1912. 

®H.  P.  Rapzlow  &  Co..  Tiffany,  Wis.,  has 
been  awarded  the  contract  at  $.5,4-52  for  con- 
structing 4  reinforced  concrete  bridges  in  Wy- 
-^ox  Township.  Carroll  County.  Bids  for  this 
work  were  opened  June  20  at  Milledgeville. 

®T.  E.  Hun.gerford,  Mt.  Carroll.  III.,  has 
been  awarded  the  contract  at  $600  for  con- 
structing a  reinforced  concrete  bridge  in  Salem 
Township.  Carroll  County.  Bids  were  opened 
June  22  by  S.  -A.  Keini.  Town  Clerk,  Mt.  Cas- 
roll,  Ill|.  Bids  were  open  at  the  same  time  on 
constructing  about  195  sq.  yds.  of  creosoted 
timber  floors  on  three  other  brid.ges,  but  these 
bids   were  rejected. 

®H.  P.  Ratzlow  &  Co..  Tiffany.  Wis.,  has 
been  awarded  the  contract  at  $693  for  con- 
structing the  Durham  Bridge  in  Woodland 
County,  bids   for  which  were  opened  June  22. 

®The  Township  Hi.ghway  Commissioners  at 
Decatur  have  awarded  the  contract  for  re- 
pairing townsliip   hri(l,i;(<  crossing   the   San.ga- 


mon  River  to  the  Decatur  Bridge  Co.,  De- 
catur, 111.,  at  $8,327,  of  this  amount  $li,6o0  is 

for  the  repairing  of  the  St.  Louis  bridge. 
®The  contract   for  the  construction  of  fiv 

reinforced  concrete  bridges  and  culverts  iv. 
Mission  Township,  La  Salle  Countv.  III.,  has 
been  awarded  to  Thorson  Bros.,  Newark,  III., 
at  Sl,850.  Bids  for  the  work  were  opened  at 
Sheridan,  111.,  June  21. 

®The  contract  for  the  construction  of  two 
reinforced  concrete  brid.ges  in  Cincinnati 
Township,  Tazewell  Countv,  III.,  has  been 
awarded  to  George  A.  Quinlan.  1321  E.  .53d 
St.,  Chicago,  111.,  at  $2,11.5.  Bids  for  the  work 
were  opened  June  17.  William  Havs  is  Town 
Clerk,   R.   R.    No.      4.Pekin,    III.     " 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  in  York  Township, 
Carroll  County,  Til.,  has  been  awarded  to  the 
Clinton  Bridge  Co..  Clinton,  la.,  at  $1,.540.  N. 
D.  Millard,  Thompson.  111.,  is  Town  Clerk. 
Bids  for  the  work  were  opened  June  22. 

®Ferris  &  Smith,  Burlington.  la.,  have  been 
awarded  a  subcontract  by  the  Milwaukee 
Bridge  Co..  Milwaukee,  Wis.,  for  reitiaving  the 
old  Marsh  bridge  sunken  under  the  new 
wason  bridge  at  Peoria,  III. 

The  Board  of  Bond  County  Supervisors. 
Greenville,  111.,  have  been  petitioned  bv  a  num- 
ber of  townships  for  aid  in  building  .a  number 
of  bridges  at  an  estimate  aggregate  cost  of 
$15,200.  The  matter  has  been  referred  to  a 
special  committee. 

Citizens  of  Hopedale  at  a  special  election 
have  voted  to  contribute  $2.2.50  towards  the 
building  of  a  bridge  over  the  Mackinaw  on 
the  township  line  between  Hopedale  and  Tre- 
mont  townships. 

Bids  for  making  the  necessary  repairs  to 
the  W.  Taylor  St.  viaduct  were  submitted  to 
L.  E.  McGann.  Commissioner  of  Public 
Works,  Chicago.  111.,  on  June  IS.  The  lowest 
bid  on  contract  "R"  was  submitted  by  Nash 
Dowdle  Co.,  133  W.  Washington  St.,"  $9,380. 
and  contract  "D,"  $11,712.  by  the  same  firm. 
Recommendations  that  the  contracts  be  award- 
ed to  the  above  finn  have  been  made. 

The  bridge  committee  of  Beverly  and  Fair- 
mount  Townships,  Pike  and  Adams  Counties, 
have  decided  not  to  hold  letting  for  the  Sey- 


•{•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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bold   bridge,   as   outlined   in   item   on  June   liii 
issue. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  ni.,  Jul\  •">. 
by  the  commissioners  of  Laporte  county,  at 
Laporte,  Ind.,  for  the  construction  of  the 
following  bridges  and  culverts :  Brinkniaii 
bridge  and  abutments,  Wozniak.  Fouldenauer 
and  Smith  culverts;  all  in  Coolspring  town- 
ship.    F.  A.  Hausheer,  auditor. 

•{•Bids  will  be  received  until  1 :30  p.  ni..  July 
17,  by  the  commissioners  of  the  county  of 
Delaware,  Muncie,  Ind.,  for  furnishing  mate- 
rial and  constructing  and  erecting  the  follow- 
ing bridges:  Bridges  known  as  the  Lesh  No. 
2,  Hurley.  Dudleston,  Fullhart,  Whitney  and 
F.  D.  Pittenger.     Francis  J.  Williams,  auditor. 

Iowa. 

®The  City  Council  of  Sioux  City,  la.,  has 
awarded  the  contract  for  the  construction  of 
a  concrete  bridge  over  the  Flovd  River  at 
Uth  St.  to  Lewis  &  Leeder  at  $5,000.  The 
same  company  was  also  awarded  the  contract 
for  pile  driving  for  the  Bacon  Creek   bridge. 

The  City  Council  of  Muscatine,  la.,  has 
again  taken  up  the  matter  of  a  bridge  over  Mad 
Creek  at  Monroe  St.  City  Engineer  C.  H. 
Voung  has  estimated  the  cost  of  the  improve- 
ment $4,r25. 

Kansas. 

^Bids  will  be  received  until  noon,  July  6, 
1912,  at  the  office  of  the  County  Clerk  in  the 
courthouse  at  Alma,  Kan.,  for  the  construction 
of  the  steel  bridge,  in  Wabaunsee  County.  A 
description  of  this  is  as  follows:  Reinforced 
concrete  top,  40  ft.  span,  Ki  ft.  roadway  and 
stone  masory  abutments.  Estimated  quanti- 
ties: 48.1  cu.  yds.  reinforced  concrete  and 
10,807  lbs.  steel  in  top  and  83.7  cu.  yds.  of  stone 
in  abutments.  Foundations  to  be  carried  into 
rock  G  ft.  below  bed  of  stream.  Building 
stone  for  the  abutments  can  be  obtained  1% 
miles  from  the  bridge  site,  sand  and  crushed 
rock  must  be  shipped.  Nearest  railroad  sta- 
tion. Alma,  2%  miles.  Deposit  of  $-50  required 
with  each  bid.  Plans  and  specifications  are 
on  file  with  the  County  Clerk  and  copies  of 
the  same  may  be  obtained  by  mailing  $1  to  the 
State  Engineer.  Maidiattan,  Kansas. 

•J«Bids  will  be  received  until  noon,  July  18, 
at  the  office  of  the  County  Clerk  in  the  court- 
house at  Olathe,  Kan.,  for  the  construction  of 
nine  bridges  in  Johnson  County.  A  deposit 
of  $-50  must  accompany  each  bid.  Some  detail 
of  the  bridges  follow :  Taggert  Bridge :  Steel 
I-beam  top,  wood  floor,  30  ft.  span,  10  ft.  road- 
way and  stone  masonry  abutments.  Estimated 
quantities :  53  cu.  yds.  stone  in  abutments.  Ex- 
cavation will  be  in  clay  and  gravel,  founda- 
tions to  be  carried  3  ft.  below  bed  of  stream. 
Building  stone  for  abutments  can  be  obtained 
Vi  mile  from  bridge  site,  sand  and  crushed 
rock  must  be  shipped  in.  Nearest  railroad  sta- 
tion, Bonita,  4  miles.  Chase  Bridge:  Rein- 
forced concrete  top,  30  ft.  span,  16  ft.  roadway, 
and  stone  masonry  abutments.  Estimated  quan- 
tities: 3ti.;>  cu.  yds.  reinforced  concrete  and 
fi,067.1bs.  steel  in  top  and  73.6  cu.  yds.  of  stone 
in  abutments.  Excavation  will  be  in  clay, 
foundations  to  be  carried  3  ft.  0  in.  below  bed 
of  stream.  Building  stone  for  the  abutments 
can  be  obtained  free  V*  mile  from  the  bridge 
site.  Sand  and  crushed  rock  must  be  shipped 
in.  Nearest  railroad  station,  Redel,  1%  miles. 
Burton  Bridge:  Riveted  steel  truss  129  ft.  span, 
16  ft.  roadway,  w-ood  floor  and  stone  masonry 
abutments.  Estimated  quantities :  488.3  cu. 
vds.  stone  in  abutments.  Foundations  to  be 
carried  into  rock  6  ft.  below  stream  bed.  Build- 
ing stone  for  abutments  can  be  obtained  V* 
mile  from  bridge  site,  quarried  for  $1  per  cu. 
ft.  Sand  and  rock  must  be  shipped  in.  Near- 
est railroad  station.  Stanley.  3%  miles.  Steph- 
enson Bridge:  Reinforced  concrete  top  25  ft. 
span,  16  ft.  roadway  and  stone  masonry  abut- 
ments. Estimated  quantities :  24.9  cu.  yds. 
reinforced  concrete  and  4,719  lbs.  steel  in  top 
and  45.7  cu.  yds.  stone  in  abutments.  Excava- 
tion will  be  in  clay,  foundations  to  be  carried 
2  ft.  below  bed  of  stream  6  in.  into  rock  Build- 
ine  stone  for  abutments  can  be  obtained  1 
mile  from  bridge  site,  sand  and  crushed  rock 


nuist  be  shipped  in.  Nearest  railroad  station, 
Gardner,  3  miles.  Oshell  Bridge :  Two  60  ft. 
riveted  spans,  16  ft.  roadway  and  wood  floor 
on  stone  masonry  abutments.  Estimated  quan- 
tities :  295.1  cu.  yds.  stone  in  pier  and  abut- 
ments. Foundations  to  be  carried  into  rock  6 
ft.  below  stream  bed.  Building  stone  for  foun- 
dation can  be  obtained  %  mile  from  bridge 
site,  for  the  quarrying.  Sand  available  in  Kaw- 
River,  4  miles  from  bridge  site.  Crushed  rock 
must  be  shipped  in.  Nearest  railroad  station, 
De  Soto,  4  miles. 

Plans  and  estimates  of  the  cost  are  being 
prepared  by  .\.  R  .Young.  City  Engineer,  To- 
peka,  Kan.,  for  the  reconstruction  of  a  number 
of  light  steel  and  iron  bridges  over  the  Shun- 
ganunga  and  other  creeks.  .\  resolution  is 
also  to  be  placed  before  the  city  commission 
by  W.  G.  Tandy,  Commissioner  of  Public  Im- 
provements asking  that  an  election  be  held 
in  .'\ugust  to  vote  on  issuing  bonds  amounting 
to  $140,000  to  provide  funds  for  the  proposed 
improvements. 

Hassenflow  Bridge:  Reinforced  concrete  top. 
.30  ft.  span,  16  ft.  roadway,  and  stone  masonry 
abutments.  Estimated  quantities :  24.9  cu.  yds. 
reinforced  concrete  and  4,710  lbs.  steel  in  top 
and  45.7  cu.  yds.  of  stone  in  abutments.  Exca- 
vation will  be  in  clay,  foundations  to  be  car- 
ried 2  ft.  below  stream  bed  into  rock  (i  in. 
Building  .stone  for  the  abutments  can  be  had 
free  600  ft.  from  bridge  site.  Sand  can  be 
obtained  in  Kaw  River,  4  miles  from  bridge 
site.  Crushed  rock  must  be  shipped  in.  Near- 
est railroad  station,  Desoto,  3  miles. 

Stevenson  Bridge:  Reinforced  concrete  top 
18  ft.  span,  16  ft.  roadway  and  plain  concrete 
abutments.  Estimated  quantities :  22  cu.  yds. 
reinforced  concrete  and  2,628  lbs.  steel  in  top 
and  64.3  cu.  yds.  in  abutments.  Foundations 
to  be  carried  6  ft.  into  rock.  Sand  and  crushed 
rock  must  be  shipped  in.  Stone  suitable  for 
crushing  can  be  had  at  bridge  site.  Nearest 
railroad  station,  Olathe,  1  mile.  McCoy 
Bridge:  Reinforced  concrete  top,  composed  of 
three  16  ft.  spans,  53  ft.  6  in.  over  all.  Eighteen 
ft.  roadway  and  plain  concrete  abutments. 
Estimated  quantities :  45.3  cu.  yds.  reinforced 
concrete  and  6,330  lbs.  steel  in  top  and  20  cu. 
yds.  plain  concrete  in  piers  and  abutments. 
Foundations  to  be  carried  6  in.  into  rock. 
Sand  is  available  in  Kaw  River,  3  miles  from 
bridge  site.  Stone  suitable  for  crushing  can 
be  obtained  %  mile  from  bridge  site.  Nearest 
railroad  station,  Holliday,  3  miles.  Brown 
Bridge:  Reinforced  concrete  top,  14  ft.  span, 
U>  ft.  roadway,  and  plain  concrete  abutments. 
Estimated  quantities :  14.9  cu.  yds.  reinforced 
concrete  and  1,770  lbs.  steel  in  top  and  57.6 
cu.  vds.  of  stone  in  abutments.  Excavation  will 
be  in  clay,  foundations  to  be  carried  3  ft.  below 
stream  bed.  Sand  and  crushed  rock  must  be 
shipped  in.  Stone  suitable  for  crushing  can  be 
bad  2  miles  from  bridge  site.  Nearest  railroad 
station,  Bonita,  2%  miles.  Plans  and  specifica- 
tions are  on  file  with  the  County  Clerk  and 
copies  of  the  same  may  be  obtained  by  mailing 
SI  to  the  State  Engineer,  Manhattan,  Kan. 

Kentucky. 

At  the  hearing  held  June  18  at  the  headquar- 
ters of  the  Business  Men's  Association. 
Owensboro.  Ky.,  it  was  decided  to  locate  the 
proposed  Owensboro-Rockport  Bridge  and 
Terminal  Company's  bridge  about  half  .way 
between  Owensboro  and  Rockport.  The  Ken- 
tucky terminal  will  be  on  the  Capt.  Myers 
farm  and  the  Indiana  terminal  on  Beeler's 
farm.  A  report  will  be  given  by  the  U.  S. 
engineers  shortly. 

Massachusetts. 

The  commissioners  of  Middlesex  County, 
Cambridge,  Mass.,  have  announced  that  tlie 
county  will  bear  one-third  the  expense  of  con- 
structin,g  the  proposed  new  Fordway  bridge  at 
North  Billerica  providing  the  cost  does  not 
exceed  $21,300.  J.  R.  Worcester  &  Co.,  Bos- 
ton, Mass.,  are  Consulting  Engineers. 

Michigan. 

®The  Wayne  County  Road  Commissioners, 
Detroit,  Mich.,  have  awarded  the  contract  for 
the  construction  of  a  reinforced  concrete  can- 
tilever type  bridge  over  the  River  Rouge,  near 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


Dearborn,  to  replace  the  old  structure  to  Wyn- 
koop  &  .McGormley,  Toledo,  O.,  at  $15,756. 
The  new  structure  will  be  210  ft.  in  length. 

Minnesota. 

^•Bids  will  be  received  at  the  office  of  the 
county  auditor  of  the  county  of  Crow  Wing  at 
the  county  court  house,  in  Brainerd,  Minn., 
until  3  p.  m.,  July  13,  for  building  a  bridge  on 
highway  across  Crow  Wing  River,  between 
sections  32  and  33,  township  133  north,  of 
range  29  west,  5th  P.  M.,  in  the  counties  of 
Cass  and  Morrison,  state  of  Minnesota.  The 
bridge  to  be  283  ft.  long,  three  span,  16  ft. 
roadway  clear,  noor  of  bridge  20  ft.  above 
river  and  at  center,  foundation  constructed  of 
concrete  abutments  and  tubular  steel  piers, 
according  to  plans  and  specifications  now  on 
file  with  the  said  county  auditor  of  Crow 
Wing  county.  Bids  will  also  be  received  from 
any  bidder  on  his  own  plans  and  specifications 
for  a  bridge  of  equal  service  and  durability  at 
the  same  location. 

Missouri. 

.An  ordinance  has  been  introduced  into  the 
Municipal  .Assembly,  St.  Louis,  Mo.,  authoriz- 
ing the  Board  of  Public  Improvements  to  con- 
■^truct  bridges  over  the  River  des  Peres  at 
Kingsbury  Ave.  and  Waterman  .Ave 

Minnesota. 

®The  Commissioners  of  Itasca  County  have 
awarded  the  contract  to  the  Hennepin  Bridge 
Co.,  of  Minneapolis,  for  the  construction  of  a 
bridge  over  the  Mississippi  River  on  the  west 
line  of  the  village  of  Grand  Rapids.  The  con- 
tract price  was  about  $21,000.  The  other  bid- 
ders on  the  work  were  the  Midland  Bridge 
Co..  $23,500:  the  Illinois  Steel  Co.,  $23,400, 
and  the  Conttinental  Bridge  Co..  $24,000. 

The  Minneapolis  Steel  &  Machinery  Co.. 
Minneapolis,  Minn.,  at  $6,902  were  the  lowest 
bidders  for  the  construction  of  three  high- 
way bridges  to  be  erected  in  connection  with 
a  proposed  highway  for  construction  of  which 
bids  were  recently  rejected. 

Plans  have  been  presented  to  the  City  Com- 
missioners of  Port  Huron,  Mich.,  by  the  Os- 
born  Engineering  Co.,  Cleveland,  O.,  for  the 
proposed  bridge  to  replace  tlie  Military  St 
structure. 

Nebraska. 

4*Bids  will  be  received  until  1  p.  m.,  July  8. 
by  H.  T.  Doran,  County  Clerk,  Sidney,  Neb., 
for  material  and  erection  of  following  steel 
I-beam :  One  16  ft.  bridge,  near  S.  \V.  cor. 
Sec.  .30,  T.  16,  R.  49.  One  16  ft.  bridge,  near 
N.  W.  cor.  Sec.  20.  T.  16.  R.  50.  One  20  It. 
bridge,  near  N.  E.  cor.  Sec.  32,  T.  14.  R.  49. 
One  16  ft.  bridge,  on  north  line  of  Sec.  33, 
T.  14,  R.  50. 

New  York. 

®The  Owego  Bridge  Co.,  Owego,  N.  Y., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  new  Main  St.  bridge  at  Sala- 
manca, N.  Y. 

The  Board  of  Contract  &  Supply  of  .Al- 
bany. N.  Y..  has  awarded  the  contract  for  de- 
signs for  the  concrete  bridge  to  be  built  be- 
tween the  State  St.  pier  and  mainland,  to  the 
Concrete  &  Steel  Engineering  Co.,  of  New 
York  City.  The  bridge  is  to  have  3  arches 
and  is  to  be  raised  in  the  middle. 

Ohio. 

^Bids  will  be  received  until  July  5,  by  Geo. 
\.  Coe,  County  .Auditor,  .Athens,  O.,  for  the 
erection  of  a  20  ft.  span  concrete  bridge  in 
Carbondale. 

4*Bids  will  be  received  until  11  a.  m.,  July 
20,  by  County  Commissioner  John  F.  Golden- 
bagen.  Clerk,  Cleveland,  O.,  for  the  construc- 
tion of  bridge  work  per  Report  No.  2945,  Con- 
crete Culvert,  Drake  Road,  Royalton  Town- 
ship, in  accordance  w-ith  the  form  of  contract 
and  specifications  to  be  furnished  by  Frank  R. 
Lander,  County  Surveyor,  Courthouse,  Cleve- 
land. 

^Bids  will  be  received  until  noon,  July  12, 
by  County  Commissioner  .Albert  Reinhardt. 
Clerk,  Cincinnati,  O.,  for  the  following  county 
work.  Under  Spec.  No.  351,  for  concrete  bo.x 
culvert    and    widening    fill     at     the    RadclifFe 
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bridge  on  Blue  Rock  pike,  in  Colerain  Town- 
ship. 

®T!ie  contract  for  the  construction  of  the 
superstructure  of  the  Johnson  bridge  in  Greene 
Township,  Shelby  County,  O.,  has  been  award- 
ed to  the  Wynkoop-McGormley,  Toledo,  O., 
at  $l,T3li.  Bids  for  the  work  were  opened 
June  22.  H.  T.  Ruese  is  County  Auditor,  .Sid- 
ney,   O. 

®The  contract  for  the  construction  of  the 
superstructure  of  the  proposed  Coon  bridge 
in  Turtle  Creek  Township,  Shelby  County,  O., 
has  been  awarded  to  the  New  Bremen  Bridge 
Co..  New  Bremen,  O.,  at  $1,1.50.  Bids  were 
opened  June  22.  H.  T.  Ruese,  Sidney,  O.,  is 
County  Auditor. 

Plans  have  been  prepared  bv  the  Osborne 
Engineering  Co.,  Cleveland.  O'.  for  the  con- 
struction of  the  proposed  bridge  on  the  ex- 
tension of  Howard  St.  at  Akron,  O.  The 
Board  of  Summit  County  Commissioners. 
Akron,  will  be  in  charge  of  the  work. 

City  Engineer  Robert  Hoffman,  Cleveland, 
O.,  has  announced  changes  in  the  plans  for  the 
construction  of  the  new  Clark  Ave.  high  level 
bridge.  An  application  is  to  be  filed  with  the 
U.  S.  War  Department  for  permission  to  place 
a  fixed  span  across  the  river  at  Clark  Ave.,  at 
a  distance  of  9.5  ft.  above  the  surface  of  the 
river.  This  is  about  the  height  of  the  new 
Central  viaduct.  Plans  for  the  Clark  Ave.  via- 
duct discard  entirely  the  old  scheme  for  the 
u^e  of  a  series  of  fills  and  bridges  across  the 
valley  at  Clark  Ave.  S.  E.  and  S.  W.  Instead, 
there  will  be  a  viaduct  extending  straight  out 
from  the  bluff  at  Clark  Ave.  S.  E.,  to  a  point 
just  west  of  the  river.  The  estimated  cost  of 
the  bridge  is  $1,200,000.  It  is  said  that  rail- 
roads in  the  valley  will  pay  $300,000  toward 
the  cost  and  the  city's  share  will  be  $900,000. 

.■\  company  is  being  organized  at  Akron,  O., 
with  a  capital  stock  of  $10,000  for  the  con- 
struction of  a  viaduct  at  North  Hill,  a  suburb 
of  .^pron.  It  is  proposed  that  this  viaduct  be 
constructed  by  private  subscription  and  that 
it  be  operated  on  a  toll  basis.  Ex-Mayor  Wm. 
T.  .Saw\er  is  promoting  the  company. 

North  Dakota. 

•I-Bid?  will  be  received  until  10  a.  m.,  July 
13.  by  C.  W.  Burnham,  county  auditor,  Car- 
rington.  N.  Dak.,  for  the  construction  of  one 
32  ft.  pile  bridge  over  Pipestem  Creek,  one  20 
ft.  pile  bridge  near  town  of  Bordnlac  and  one 
pile  bridge  over  James  River. 

Pennsylvania. 

•J«Eids  will  be  received  until  10:.30  a.  m., 
July  0,  by  Jos.  G.  .\rmstrong.  Director  Public 
Works.  Pittsburgh.  Pa.,  for"  repairs  to  South 
River  pier  of  South  10th  St.  bridge  crossing 
the  .Alleghenv  River. 


®The  Commissioners  of  Lehigh  County.  Al- 
lentown.  Pa.,  have  awarded  the  contract  for 
the  reconstruction  of  a  bridge  over  the  Little 
Lehigh  Creek  at  the  American  Steel  &  Wire 
Co.   ;,  ant  in  the  Second  ward  at  the   foot  of 

,  "f ''  r^i;-'?o"'«  Weaver  Construction  Co.,  at 
a  bid  of  $o,489. 

The  Grand  Jury  has  authorized  the  County 
Commissioners,  Pittsburgh,  Pa.,  to  construct  a 
bridge  over  Griffey's  Run,  Moon  Township, 
-•Mlegheny  County. 

The  Grand  Jury  of  Berks  County,  Reading, 
Pa.,  has  recommended  the  construction  of  a 
bridge  over  the  north  branch  of  Swamp  Creek 
at  Bechtelsville. 

Mc.A.rthur  Bros.  Co.,  Hanover  Bank  Bldg 
New  York  City,  at  $.306,000,  was  the  low  bid- 
der, June  24,  for  constructing  the  reinforced 
concrete  bridge  at  8th  St.,  Allentown,  Pa.,  for 
the  Allentown  Bridge  Co.,  a  subsidiary  of  the 
Lehigh  Valley  Transit  Co.  The  bridge'  is  to  be 
2,t)00  ft.  long,  including  approaches.  It  will 
have  a  width  of  46  ft. 

The  Ferris  Bridge  Co.,  Jenkins  .Arcade, 
Pittsburgh,  Pa.,  has  been  awarded  the  con- 
tract by  the  County  Commissioners  at  $7,184 
for  repairs  to  bridge  No.  1  over  the  Youghiog- 
heny  River  at  Suter  Station.  The  work  in- 
cludes a  creosoted  wood  block  roadway  and 
carboleum  sidewalk  floor  and  repairs  to  the 
steel  work. 

Rhode  Island. 

©State  Board  of  Public  Roads  has  awarded 
the  contract  for  constructing  a  reinforced 
concrete  bridge  at  Harrington  to  Wm.  L. 
Miller,  Boston,  Mass.,  at  $107,874.  Contract 
for  a  reinforced  concrete  bridge  at  Warren 
was  let  to  E.  J.  Doyle  &  Co.,  .-Mbanv,  N.  Y.,  at 
$29,600.  The  Barringtoii  work  calls  for  a  6 
span,  300  ft.  structure,  causeway  of  -l(_M  ft.  and 
temporary  bridge.  The  Warren  bridge  is  3 
span  and  200  ft.  long.  Bids  were  opened 
June  27. 

South  Carolina. 

4*Bids  will  be  received  until  nuon.  July  10, 
by  County  Commissioners,  R.  L.  Moody  clerk, 
Dillon,  S.  C,  for  furnishing  all  material  and 
labor  and  constructing  two  reinforced  concrete 
bridges  across  Little  Pee  Dee  River.  .Alter- 
nate bids  using  steel  superstructure  on  same 
reinforced  substructure,  accompanied  by  com- 
plete plans  of  steel  work,  will  be  considered. 
Spans  of  bridges  are  84  ft.  and  4.5  ft.,  latter 
being  45°  skew.  Edwin  M.  Wayland,  engi- 
neer. 

Tennessee. 

®The  contract  for  the  construction  of  a  300 
ft.  steel  trestle  in  Johnson  City,  Tenn.,  has 
been  awarded  to  the  Roanoke  Bridge  Co., 
Roanoke,   'Va.,   at  $3,995.     The   structure   will 


consist  of  two  130  ft.  spans  and  will  rest  on 
concrete  abutments  and  steel  cylinder  piers. 
E.  H.  Little  is  City  Clerk.  Bids  for  the  work 
were  opened  June  18. 

Texas. 

®The  contract  for  the  construction  of  a 
steel  bridge  consisting  of  seven  bents  resting 
on  concrete  abutments  and  piers  at  Greenville, 
Texas,  has  been  awarded  to  the  El  Paso 
Bridge  &  Iron  Co.,  EI  Paso,  Texas,  at  $3,150. 
Bids  for  the  work  were  opened  June  l-'j.  W. 
-\.  Frazier  is  City  Clerk. 

®The  contract  for  the  construction  of  a  con- 
crete bridge  over  the  Gazley  at  Smithville, 
Texas,  has  been  awarded  to  D.  W  Fans  & 
Co.  at  a  bid  of  $3,000. 

City  Engineer  J.  M.  Preston,  of  Dallas.  Tex., 
has  submitted  figures  to  the  city  officials  show- 
ing that  it  will  cost  the  city  approximately 
$37,126  to  construct  two  approaches  each  -300 
ft.  long,  to  the  viaduct  to  be  built  bv  the  city 
and  the  Santa  Fe  R.  R.  over  the  railroad  com- 
pany's tracks  at  Berlin.  It  is  expected  that  the 
Santa  Fe  officials  will  shortly  decide  on  finer 
plans  for  the  structure. 

Virginia. 

At  a  hearing  held  June  1.5  by  Lieut.  Col.  W. 
C.  Langfitt,  U.  S.  Engineer,  at  the  City  Hall, 
Tappahannock,  Va.,  on  the  application  of  the 
Richmond,  Chesapeake  &  Washington  Ry.  Co. 
for  permission  to  construct  a  railroad  bridge 
over  the  Rappahannock  River  at  Tappahan- 
nock,, not  an  objection  was  filed.  It  is  be- 
lieved that  the  proposition  will  be  given  favor- 
able consideration  by  the  government. 

Wisconsin. 

.\  concrete  bridge  is  to  be  constructed  at 
Tenney  Park,  Madison.  Wis.,  at  a  cost  of 
about  $3,000.  The  bridge  will  be  16  ft.  wide. 
lO  ft.  long,  the  rise  of  the  arch  6  ft.  and  the 
span  over  the  water  40  ft.  John  F.  Icke, 
Madison,  Wis.,  is  engineer. 

Canada. 

Reports  from  Calgary.  B.  C.  state  that  by- 
laws are  being  prepared  for  concrete  bridges 
in  the  city  which  will  aggregate  $1,672,000  or 
$1,812,000.  just  as  the  ratepayers  wish.  There 
are  four  bridges  in  question,  their  location  and 
cost  being  as  follows:  flth  St  W.,  1.400  ft., 
$560,000:  Centre  St.,  l,.50O  ft.,  $750,000:  Cen- 
tre St..  (kith  low  level  combined),  $800,000 : 
Mission  bridge,  3.50  ft.,  $122,000. 

The  City  Council  of  Windsor,  Ont..  is  hav- 
ing plans  prepared  by  the  engineers  of  the  rail- 
road interested,  for  the  construction  of  the 
proposed  new  bridge  over  the  Michigan  Cen- 
tral tracks  on  London  St.  Construction  work, 
it  is  hoped,  will  be  underway  within  a  short 
time. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Florida. 

4"Bids  will  be  received  until  10  a.  m.,  Aug. 
111.  by  the  Drainage  Commissioners  of  Florida, 
J.  C.  Luning.  secretary,  Tallahassee,  for  the 
excavation  of  three  drainage  canals  on  east 
coast  of  Florida,  near  Pompano,  Fulford  and 
Larkins.  The  aggregate  length  is  16  miles; 
bottom  width,  25  ft. ;  mean  depth,  6  ft. ;  exca- 
vation. 400.000  cu.  yds.  earth  and  200.000  cu. 
yds.  rock.  Specifications  and  blank  proposal 
forms  may  be  obtained  from  J.  O.  Wright, 
Chief  Drainage  Engineer,  Tallahassee,  Fla. 

Georgia. 

The  city  of  .Augusta,  Ga.,  lias  voted  a  .$1,- 
liliU.OOO  bond  issue  for  the  construction  of  a 
levee  to  protect  it  from  the  flood  waters  of  the 
Savannah  River.  Nisbett  ^\'ingl"K■ld  is  City 
Engineer. 

Illinois. 

®Bids  were  opened  June  22  by  the  Commis- 
sioners of  the  Diveley  Levee  and  Drainage 
District  for  the  construction  of  79,000  cu.  yds. 
of  levee  and  20,00(i  cu.  yds.  of  dilchi-s.  the  con- 


tract being  let  to  P.  M.  Johnston,  St.  Elmo, 
111.,  at  13%  cts.  per  cu.  yd.  The  contract  for 
three  concrete  outlet  flumes,  to  conclude  ap- 
proximately .350  lin.  ft.  of  18-in.  salt  glazed, 
vitrified  sewer  pipe :  six  18-in.  cast  iron  flap 
valves  and  appro.ximately  25  cu.  yds.  of  con- 
crete work,  was  not  let.  J.  V.  Waddell,  Vaii- 
dalia,  111.,  is  Engineer. 

®The  National  Drain  Tile  Co.  has  been 
awarded  the  contract  at  $4,200  by  J.  T.  Shastid, 
Oreana,  111.,  for  furnishing  and  trenching  and 
laving  3,500  ft.  24-in..  800  ft.  20-in.,  1,200  ft. 
18-in.,  2,500  ft.  16-in.,  1,.550  ft.  ]4-in.  in  main 
and  2,876  ft.  branch  tile  14-in.,  taking  up  2,800 
ft.  14-in.,  C60  ft.  12-in.,  .330  ft.  10-in.  and  300 
ft.  8-in.,  replacing  the  8-10-12  with   M-in. 

Iowa. 

®Ewing  &  Brockenbrougli,  Lafayette.  Iiid.. 
have  been  awarded  the  contract  for  the  open 
work  for  Webster  Joint  Ditch  No.  102-5,  the 
contract  calling  for  about  160,000  cu.  yds.  of 
excavation. 

®R.  S.'  Morrow,  Missouri  Valley,  la.,  has 
been  awarded  the  contract  for  the  open  work 


for  the  Wilson  Ditch,  calling  for  123,000  cu. 
yds.  of  excavation.  The  Sac  City  Cement  Pipe 
Co..  Sac  City.  la.,  was  awarded  the  tile  work 
at  $5,300. 

Mississippi. 

4«Bids  will  be  received  until  11  a.  m..  July 
11,  by  Maj.  J.  .A.  Woodrufli,  U.  S.  Engineer. 
Vicksburg,  Miss.,  for  constructing  about 
1.600.000  cu.  yds.  of  earth  work  in  the  third 
district.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Nebraska. 

Resurvcys  arc  to  he  made  of  the  German 
Drainage  District  of  York  County,  and  new 
bids  asked  for  the  construction  of  a  drainage 
system,  estimated  to  cost  about  $:^,0i>0.  Bids 
for  constructing  this  system  were  to  have  he^ 
opened  lune  10  bv  Secretary  Iohi||  Backus, 
P.  O.  Waco.  Neb .  R.  F.  D.  No.  2 

New  York. 

James  Stewart  &  Co.,  30  Churcli  .'^  .  New 
York  city  or  Haldwinsvillc,  X.  Y.,  have 
J5I1.IMI0    cu.    yds.    of    clay,    sand    and    gravel 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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(scraper  and  steam  shovel  work)  to  sublet. 
Material  is,  in  sloping  banks  on  barge  canal 
work  near  Brewerton,  X,  Y. 

North  Carolina. 

•J«Bids  will  be  received  by  the  Board  of 
Commissioners  of  the  Camden  Run  Drainage 
District,  at  the  office  the  secretarv,  Dr.  Samuel 
W.  Gregory,  in  Elizabeth  City,  N.  C,  until  "2 
p.^  m.,  July  23,  for  the  construction  of  about 
16  miles  of  drainage  canals  for  said  drainage 
district,  according  to  plans  and  specifications 
now  on  file  in  the  office  of  the  clerk  of  the  su- 
perior court  of  Camden  county,  N.  C.  The 
canals  vary  from  6  to  about  11  ft.  in  depth, 
from  14  to  30  ft.  in  bottom  width,  with  bank 
slope  of  one-half  to  one.  The  engineer's  esti- 
mate of  the  cost  of  the  work  is :  Clearing  1.5.7 
miles  right  of  way,  $200  per  mile;  e.vcavating 
538,132  cu.  yds.  of  earth  at  8  cts. :  building 
bridges,  $22.5;  total,  $4(5,41.5..56. 

Memphis,  Tenn.,  and  Vicinity. 

(regul.\r   correspondence.) 

®.\t  the  street  letting  held  here  recently 
the  following  contracts  were  awarded :  Sewers 
in  South  Memphis,  F.  D.  Harvev  &  Co. 
whose  bid  totaled  $10,488;  paving  Linden 
Ave.,  from  Main  to  Fourth  St..  Memphis 
Asphalt  &  Paving  Co..  at  $5,613;  this  street 
will  be  paved  with  asphalt;  paving  Bellevue 
Blvd.  with  asphalt,  Memphis  Asphalt  &  Pav- 
mg  Co..  $16,410.  Bids  will  be  asked  in  the 
near  future .  for  the  paving  of  the  following 
streets:  Barkdale  St.,  Union  Ave.  to  the 
Union  Railway ;  Vollentine  Ave.,  from  Ayres 
St.  to  Bellevue  Blvd.;  Decatur  St..  from 
Poplar  to  Jackson  Aves. ;  Linden  .Vvc.,  from 
Watkins  St.  to  Bellevue  Blvd.,  and  Dunlap  St.. 
from  Poplar  to  Union  Aves.  M  this  meeting 
of  the  Commission,  propertv  owners  entered 
a  vigorous  protest  in  the  matter  of  the  Main 
Street  Subway.  They  claim  that  if  the  grade 
which  the  present  plans  call  for  is  maintained, 
that  it  will  work  great  damage  to  the  prop- 
erty on  that  street.  The  section  on  which 
complaint  is  made  is  to  be  constructed  under 
a  three  per  cent  grade,  which  the  propertv 
owners  petition  be  changed  to  not  over  a 
one  per  cent  grade.  If  made,  this  change  will 
greatly  increase  the  cost.  Nothing  definite 
was  decided  in  the  matter. 

®J.  A.  Purdue  &  Co..  railroad  contractors, 
were  awarded  sub-contract  to  build  the  entire 
line  of  the  .Meridian  &  Memphis  Railway, 
from  Meridian  to  L'nion,  Miss.,  and  also 
from  .Meridian  to  Deep  Water.  Construction 
is  now  under  way,  and  Mr.  Purdue  says  that 
his  firm  w-ill  rush  completion. 

®R.  H.  and  G.  A.  McWilliams,  of  Memphis, 
were  awarded  contract  by  the  Blackfish 
Drainage  system,  for  the  construction  of  a 
system  of  drain  ditches  near  Earle.  Ark.  The 
main  ditch  is  about  five  miles  in  length,  and 
will  drain  about  .5.000  acres  of  land.  The 
cost  will  be  in  the  neighborhood  of  $25,000, 
and  construction  will  start  at  once.  The  Mc- 
Williams boys  arc  hustlers,  and  will  cut  these 
ditches  through  in  two  shakes  of  a  lamb's 
tail. 

In  appreciation  of  his  efforts  during  the 
highwater  fight  those  benefited  are  raising  a 
fund   to   be   used    in    presenting   Major   T.   G. 


Dabney,  who  is  in  charge  of  the  Upper  Yazoo 
District,  with  a  handsome  loving  cup.  Major 
Dabney  certainly  deserves  a  sign  of  the  ap- 
preciation of  his  eflforts  felt  by  all  in  his  sec- 
tion, and  those  who  are  pushing  the  movement 
say  that  they  are  having  no  trouble  in  rais- 
ing the  subscription,  as  all  the  planters  are 
eager  to  have  a  hand  in  its  presentation. 

Roach  &  Stansell  have  certainly  done  good 
work  in  covering  their  Wyanoke  contract. 
Within  three  days  after  the  award  was  made 
they  had  teams  on  the  work,  and  now  have 
three  fine  outfits  moving  dirt.  Pat  McCad- 
den,  Charlie  Siler,  and  the  Shuford  boys  are 
on  this  contract,  pushing  dirt  for  all  they  are 
worth,  and  all  are  confident  of  finishing  up 
the  portion  allotted  to  them  well  within  con- 
tract time. 

.•\llie  Bartee,  Superintendent  for  the  Helena 
contract  of  the  Roach-.Manigan  Paving  Co., 
was  in  town  on  the  27th,  and  says  that  his 
contract  will  probably  be  finished  within  si.\ 
weeks,  if  weather  conditions  are  fair,  and 
with  a  stretch  of  good  weather  and  favorable 
conditions  may  be  finished  in  one  month. 
.-\llie  certainly  has  put  a  hump  on  the  con- 
struction of  this  pavement,  and  will  finish  up 
much  sooner  than  was  expected. 

Local  contractors  are  again  flocking  to  tlie 
rich  pickings  which  Maj.  Clarke  S.  Smith  will 
open  up  on  the  1st.  So  far  the  following  old- 
timers  have  announced  their  intention  of 
being  present,  and  some  of  them  have  already 
appeared  on  the  ground.  Charlie  Lowrance 
has  been  here  for  some  time,  and  says  he  is 
going  after  a  nice  chunk  of  work.  C.  C. 
.A.derholdt  and  A.  E.  Parker,  from  Arkansas, 
are  expected  to  show  up,  as  are  the  Helgason 
boys,  from  Vicksburg.  It  is  probable  that 
Carey  Brothers  will  take  another  shot  at  this 
letting,  and  of  course  Roach  &  Stansell  will 
be  on  the  ground.  With  all  this  work  com- 
ing up  around  different  points,  contractors  are 
having  St.  Vitus  dance  trying  to  be  present 
at  all  the  lettings,  and  there  will  be  a  hot 
fight  for  choice  portions  of  work. 

The  little  town  of  llopefield.  .\rk.,  is  no 
more.  A  few  days  ago  the  river  took  pos- 
session of  the  last  building  left  standing — the 
Old  Hopefield  Pool  Room.  The  Hopefield 
bank  has  been  washed  so  by  the  terrific  cur- 
rent which  sw-ings  around  the  point,  that  it 
is  caving  back  at  the  rate  of  several  inches 
a  day.  and  one  by  one  has  swallowed  up  the 
dozen  or  so  houses,  until  the  point  has  now 
been  swept  bare.  The  old  poolroom,  where 
the  old  racing  habitues  used  to  congregate, 
was  recently  bought  by  Capt.  Charles  H. 
Organ. 

Supervisors  of  Greene  County.  Mississippi, 
announce  their  intention  of  issuing  about 
$25,000  in  good  roads  bonds  some  time  in 
July,  and  anticipate  quite  a  lot  of  road  work 
this  coming  season.  Prairie,  Monroe  County, 
will  issue  about  $4,000  in  bonds  in  the  early 
part  of  July,  to  be  used  in  street  improve- 
ments, and  Moss  Point,  in  Jackson  County, 
will  follow  with  an  issue  of  6  per  cent  bonds, 
to  be  used  for  street  w-ork. 

Officials  of  several  of  the  larger  railroads 
entering  Memphis  say  that  their  roads  will 
soon   be  in   the  market  for  enormous   quanti- 


ties of  new  equipment.  The  Illinois  Central, 
Cotton  Belt,  and  the  Louisville  &  Nashville 
have  awarded  contracts  for  quite  a  lot  of 
new  rolling  stock,  and  anticipate  more  orders 
in  the  near  future.  The  Southern  has  or- 
dered about  25,000  tons  of  steel  rail,  and  is 
in  the  market  for  perhaps  a  half  million  dol- 
lars' worth  of  new  rolling  stock.  The  roads 
are  all  certainly  pushing  right  along  in  this 
vicinity,  and  lots  of  new  business  is  being 
given  out. 

Coldwater,  Miss.,  is  contemplating  an  ex- 
tensive line  of  road  improvements,  and  it  is 
supposed  that  they  will  shortly  ask  for  bids 
on  a  lot  of  new  work.  This  section  recently 
let  contract  for  the  construction  of  a  levee 
across  Beartail  Creek,  and  survey  is  now  un- 
der way  for  a  levee  across  Coldwater  bottom, 
in  the  county  just  north  of  Coldwater.  Con- 
struction is  also  being  pushed  on  several  of 
the  low  lying  roads. 

John  Wade  &  Sons,  well  known  Memphis 
feed  men.  are  entering  into  a  new  business 
in  connection  with  their  feed  store.  They  will 
shortly  construct  a  factory  in  this  city,  and 
also  intend  to  build  another  grain  warehouse. 
This  firm  is  now  going  into  the  molasses  in- 
dustry, which  they  intend  to  operate  within 
the  very  near  future. 

Big  Bob  Colglazier.  asphalt  superintendent 
of  the  Roach-Manigan  Paving  Co.,  was  in 
town  recently.  Bob  came  by  Memphis  from 
some  point  in  .\rkansas.  and  left  the  same 
day  for  his  office  at  Fort  Worth.  Looks  like 
some  work  coming  up  somewhere,  because 
wherever  you  see  .Bob,  you  can  be  sure  he 
has  smelled  some  kind  of  a  nice  contract 
coming  up.  Bob  is  entirely  satisfied  with  the 
progress  of  his  Fort  Worth  contract. 

Texas. 

Surveys  are  to  be  made  immediately  for  the 
proposed  drainage  system  for  Victoria  County 
Drainage  District  No.  1.  The  area  to  be  drained 
is  about  20,000  acres.  J.  Gerardus  Johnson, 
73  O'Connor  Bldg..  Victoria.  Tex.,  is  the 
drainage  engineer.  Information  and  corre- 
spondence are  desired  concerning  machine  ex- 
cavation of  ditches  with  3  to  10-ft.  bottoms 
and  depths  from  3  to  6  ft. 

The  Mount  Castle  Land  &  Irrigation  Co. 
of  Fort  Worth  has  been  chartered  with  a  paid 
up  capital  stock  of  $600,000  and  proposes  the 
construction,  maintenance  and  operation  of 
dams,  reservoirs,  lakes,  wells,  canals,  ditches, 
flues,  feetlers  and  other  necessary  appurte- 
nances for  the  purpose  of  irrigation,  milling, 
stock  raising  and  city  water  works.  The  in- 
corporators are  G.  C.  Mountcastle  and  R.  I. 
Merrill  of  Tarrant  County  and  Sol  Mayer  of 
Denver.  Colo.  These,  with  Joseph  Rosenbaum, 
Emanuel  F.  Rosenbaum,  Edward  S.  Rosen- 
baum. Walter  S.  Rosenbaum.  Fred  Uhlman 
and  ,A.  Richard  Frank,  all  of  Chicai;.!.  III.,  con- 
stitute the  first  year's  directorate 

Washington. 

.\dvices  from  Spokane.  Wash.,  state  that 
Drainage  District  No  !l,  including  7,043  acres 
of  land  around  Grandvicw.  has  been  estab- 
lished. The  work  will  cost  $90,000  and  E.  G. 
Copeland  will  be  supervisor,  .\bout  14  miles 
of  open  ditches  will  be  |irovi<k'd   fcir. 


WATER- WORKS 


Alabama. 

The  City  Council  of  Gadsden,  Ala.,  has 
passed  an  ordinance  which  provides  that  the 
city  shall  furnish  meters  free  to  all  consum- 
ers 

The  citizens  of  Haley\illt.  .Ma.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $20,000  for  the  purpose  of  putting  in 
a  waterworks  system  and  light  plant. 

Th"  Decatur  Water  Supplv  Co..  Decatur. 
Ah\..  has  filed  a  deed  of  trust'  for  $100,000  in 
the  ofiice  of  the  probate  judge  for  record,  in 


favor  of  the  American  Trust  &  Savings  Co., 
of  New  York  City.  E.xtensive  improvements 
are  to  be  made  in  the  plant. 

Arizona. 

®Griffith  &  Pacheco  Co.,  Tucson,  .\riz.,  has 
been  awarded  the  contract  by  Capt.  J.  L.  Jor- 
dan, Constructing  Quartermaster,  Fort  Hua- 
chuca,  .Arizo.,  for  furnishing  material  and  lay- 
ing an  8-in.  water  pipe  line  from  Garden  Can- 
yon to  the  post,  a  distance  of  9  miles,  at  $38,- 
187.     Bids  were  opened  June  15. 


Arkansas. 

The  Improvement  Connnissioners  of  Clarks- 
ville.  Ark.,  have  sold  waterworks  bonds  in  the 
sum  of  $44,000  to  W.  R.  Compton  &  Co  ,  of 
St.  Louis,  Mo. 

District  of  Columbia. 

^•Bids  will  be  received  until  2  p.  m..  July  8, 
by  the  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C.,  for  furnishing  and 
delivering  185  net  tons,  more  or  less,  cast  iron 
water  pipe  specials  for  use  in  the  water  de- 
partment.    W^ashington.      Specifications     and 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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form  of   proposal   may  be   ohtaim-d   from  the 
purcliasing  officer. 

Georgia. 

The  citizens  of  Blackshcar,  Ga.,  on  June  25, 
voted  the  issuance  of  bonds  in  the  sum  of 
$22,000  for  the  installation  of  a  system  of  wat- 
erworks. Water  will  he  secured  from  deep 
wells.  Contracts  will  be  let  as  soon  as  the 
bonds  are  sold.     G.  P.  Gregory  is  Mayor. 

The  citizens  of  Augusta.  Ga..  on  June  24 
voted  the  issuance  of  bonds  to  the  amount  of 
$100,000    for   waterworks    improvements. 

Illinois. 

^Hids  will  be  reccixed  1)>  the  Board  uf  Lo- 
cal Improvements.  Chicago,  111.,  until  II  a.  m., 
July  11,  for  furnishing  labor,  materials,  etc., 
necessary  to  construct  water  supply  pipes  in 
the  following  streets: 

Size.      Hy- 

Street.  Length.       Iiis.     cirants. 

Avers    Ave :;42  i;  1 

Belmont    Ave 2,000  12  4 

Carpenter    St t)4S  S  2 

Central    Ave 1.300  12  4 

Cornelia   St 2,23S  8  6 

Division    St. 2..l)50  12  r, 

Fairfield   Ave 2.1!60  S_  !l 

49th    Ct ililo  S  ■' 

Ma.v  St (',67  S  2 

May    St G70  6  2 

Talman    Ave 2,(;s.j  S  S 

Waslitenaw  Ave 2,(i(l0  ji  0 

Winchester   Ave CTO  S  2 

Irving    Park    Blvd 4.:i."ift  12  13 

Irving  Parl<  Blvd 2Kii  s  13 

East    End    Ave 1.317  s  4 

Cash  or  certified  check  for  ten  per  cent  of 
bid   must   accompany   proposal. 

®The  National  Co.  of  South  Bend,  Ind., 
has  been  awarded  the  contract  Ijy  the  City 
Council  of  Breese.  111.,  for  the  improvement 
of  the  municipal  waterworks  system,  at  $14,- 
Oiiii.  The  work  includes  extending  mains,  new 
pumps  and  concrete  reservoir.  Fnller-Coult 
Co.,  Chemical  Bldg.,  St.  Louis,  Mo.,  are  En- 
gineers.    Bids  were  opened  June   lo. 

The  City  Council  of  Freeport.  Ill,  has 
granted  a  30-year  franchise  to  the  Freeport 
Water  Co.,  with  a  right  to  purchase  the  plant 
at  the  end  of  o-year  periods  by  the  city. 

ollowing  are  the  lowest  bids  submitted  to 
L,  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering facing  brick  as  required  in  the  repair 
of  the  Springfield  .\ve.  pumping  station :  Salt 
.glazed  brick,  $20.00  per  M ;  exterior  facing 
brick.  $22.00  per  M.  Bonner  &  Marshall  Co.. 
l-'!3   W.   Washington   St. 

Following  are  the  lowest  bids  sulmiiited  to 
L.  E.  McGann.  Commissioner  nf  Public 
Works,  Chicago.  111.,  for  furnishing  and  de- 
livering the  structural  steel  necessary  in  the 
construction  of  the  pipe  vault  of  the  Lake 
View  pumping  station,  Montrose  Blvd.  and 
Clarendon  Ave. :  Structural  steel,  $2.12  per 
cwt. ;  cast  iron,  $2.10  per  cwt-  .A.  Bolter  Sons, 
118  N.  La  Salle  St.  The  contract  has  not 
been   awarded. 

Plans  are  being  prepared  by  the-\etna  Engi- 
neering Bureau,  17  N.  La  Salle  St.,  Chicago. 
111.,  for  the  construction  of  three  miles  of 
water  mains  and  a  purification  plant  for  the 
city  of  Longview.  Tex.,  estimated  to  cost 
$100,000.  Water  is  secured  from  the  Sabine 
River.  The  contracts  for  this  work  will  not 
be   let  before   fall. 

Indiana. 

Engineer  B.  T.  Gilford  has  submitted  blue 
prints  to  City  Engineer  Thompson  of  Lo- 
gansport,  Ind.,  for  the  proposed  filtration 
plant.  Mr.  Gifford  recently  submitted  plans  to 
the  city  officials  for  the  plant.  Engineer  C.  T. 
Cole  of  South  Bend.  Ind.,  will  also  prepare 
plans  and  submit  them  to  tlie  officials  for  the 
plant. 

Iowa. 

•J»Eids  will  be  received  until  7  ::-tO  p.  m.,  Julv 
8,  by  the  City  Council  of  Cedar  Falls,  la.,  W. 
H.  Merner,  Mayor,  for  labor  and  materials 
for  constructing  4,350  lin.  ft.  of  No.  1  8-in, 
salt  glazed  vitrified  sewer  pipe,  together  with 
the  necessary  Vs  and  appurtenances,  and  15 
manholes. 

^indicates  w 


Afhe  Decorah  Cement  Sidewalk  Co.,  Dc- 
corah,  la.,  has  been  awarded  the  contract  by 
the  city  of  Cresco,  la.,  for  the  construction  of 
a  water  supply  reservoir  at  $.3,250.  W.  L. 
Richards  is  Engineer.  Rids  were  opened 
June  25. 

Kansas. 

•I-Bids  will  he  received  until  1  p.  ni.,  July  '■> 
by  J.  R.  Elliott,  city  clerk,  Coffeyville,  Kan.! 
for  furnishing  material  and  constructing  an 
extension  to  the  water  works  and  building  a 
water  filtration  plant.  Worlev  &  Black,  con- 
sulting engineers,  300  Reliance  Bldg.,  Kansas 
City,  .Mo.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Kentucky. 

A  bond  election  will  l)e  held  in  Ileiulerson, 
Ky.,  in  November  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $80,000 
for  the  construction  of  a  filtration  plant.  Noth- 
ing will  be  done  until  bonds  have  been  voted. 
W.    I.  Thompson   is   Mayor. 

Louisiana. 

4»Bids  will  be  received  until  noon,  .A.ug.  24, 
by  F.  S.  Shields,  secretary.  Sewerage  and 
Water  Board,  508  City  Half  annex.  New  Or- 
leans, La.,  for  the  construction  of  a  re-en- 
forced concrete  siphon  under  the  New  Basil; 
Navigation  Canal  at  Broad  St.,  to  be  known 
as  contract  45-D.  Certified  check  for  $1,000 
must  accompany  each  bid 

Massachusetts. 

®The  Public  Works  Department  of  Boston, 
Mass.,  has  awarded  a  contract  to  Hugh  Mc- 
Nulty  of  that  city,  for  excavating  and  refilling 
trenches  and  openings,  setting  and  regulating 
boxes,  establishing  hydrants,  etc.,  at  $12,103. 
Other  bidders  were:  Ferguson  &  Kellv,  $12,- 
850:  Thomas  Burke.  $10\G71  :  Huyh  J.  Mc- 
Guire,  $18,523. 

Maryland. 

The  Water  Board  ,.f  Baltimore,  -Md.,  Ezra 
B.  Whitman,  Chief  Engineer,  nas  decided  to 
build  a  mechanical  filtration  plant  near  Loch 
Raven  to  cost  $1,033,000  for  construction  and 
$193,450  a  year  for  operation.  .\n  expert  engi- 
neer will  be  employed  to  prepare  plans  for  the 
plant,  after  which  bids  will  be  asked  for  its 
construction. 

Michigan. 

The  City  Council  of  River  Rouge.  Mich.,  is 
contemplating  a  number  of  water  main  exten- 
sions, and  at  a  recent  meeting  it  was  decided 
to  ask  the  Detroit  Water  Board  for  estimates 
on  the  following  work :  Richter  Ave.,  1,800  ft.; 
Goodell,  2,900  ft.:  Hill  Ave.,  500  ft.;  Forest 
A\e..  500  ft. ;  Cathrine  .-^ve..  600  ft. :  Genesee 
St.,  1,600  ft. :  Perrin  A\e.,  900  ft. ;  .Mexander 
Ave..  900  ft. :  Stoner  Axe..  600  ft. :  and  South 
Dearborn  Ave..  2,600   ft. 

The  Board  of  Water  Commissioners  of  De- 
troit, Mich.,  H.  A.  Gilmartiii,  Secy.,  will  sell 
water  bonds  July  to  the  amount  of  $240,000. 
Basil    -\.   Lemke   is  president. 

Minnesota. 

4»Bids  will  be  received  until  8  p,  in.,  July 
9,  by  C.  B.  Burpee,  City  Clerk.  Morris,  Minn., 
for  constructing  3,009  ft.  of  8-in.  pipe  sewer. 
Loweth  &  Wolff,  Consulting  Engineers,  St. 
Paul,  Minn. 

The  City  Council  of  Virginia,  Minn.,  has 
oft'ered  the  \"irginia  Water  iK-  Light  Co.,  $404.- 
000  for  its  plant. 

Missouri. 

.According  tn  advices  from  llnllister.  Mo., 
ihe  Standish  Power  Project  on  the  James  riv- 
er, 2o  miles  northwest  of  that  city,  has  been 
taken  over  by  the  Ozark  Water  iSt  Power  Co., 
and  that  a  third  dam  and  stiir:iije  reservoir 
will  be  built  at  a  point  m  the  :!5-iuile  bend 
of  J.-inies  ri\er. 

Nebraska. 

Plans  liave  been  luepared  by  Coiisultins 
Engineers  Bruce  i*c  Slaiuleveii,  Bee  Bldg.. 
Omaha,  Neb.,  for  the  onstruction  of  a  water 
works  system  in  Martiuette.  Xeb.  Contracts 
will  lie  let  pos.sibly  July  19. 

ork  now  open  for  bids.    Vindicates  a  contract  let  recently. 


New  York. 

(SHolleran  Bros.,  of  Klmira.  N.  V.,  have 
been  awarded  the  contract  by  the  Water  Com- 
mission of  (lenesco,  N.  V.,  W.  R.  Wadsworth, 
President,  for  building  a  distributing  reser- 
voir and  appurtenances  and  laying  cast  iron 
water  pipes  between  same  and  assisting  reser- 
voir at  Genesco,  at  $8,541.  Bids  were  opened 
June  15. 

®Wm.  L.  Town  of  Poultney,  Vt.,  has  been 
awarded  the  contract  by  the  village  of  Gran- 
ville, N.  Y.,  for  the  construction  of  a  rein- 
forced concrete  reservoir.  100  ft.  in  diameter 
and  22  ft.  deep,  requiring  appro.ximately  50 
tons  of  reinforcing  steel  bars  and  550  cu.  yds. 
of  concrete.  The  contract  price  is  $8,444  J. 
M.  Patter  is  Village  Clerk.  C.  E.  Collins. 
Dre-xel  Bldg.,  Philadelphia,  Pa.,  is  Consulting 
Engineer.     Bids  were  opened  June  20. 

The  Village  Trustees  of  Warsaw.  N.  Y., 
have  purchased  20  acres  of  land  in  the  town 
of  Wethersfield.  which  includes  a  pond  cover- 
ing 10  acres,  to  augment  the  present  system. 

The  New  York  City  Water  Commission  and 
the  State  Conservation  Commission  recently 
held  a  meeting  at  Catskill  to  discuss  the  pro- 
posed construction  of  a  second  dam  just  above 
Prattsville  by  New  York  City.  It  has  been  de- 
cided to  construct  the  ne.xt  reservoir  in  Scho- 
harie County  with  a  storage  capacity  of  9,- 
1100,000  gals,  daily,  the  dam  to  be  erected  at 
Prattsville.  The  dam  will  be  lOO  ft.  high,  cost- 
ing $11,847,000,  and  will  he  eight  years  in  con- 
struction. 

North  Carolina. 

Plans  have  been  prepared  by  Engineer  E.  W. 
Meyers  of  Reidsville.  N.  C.  for  the  construc- 
tion of  a  new  waterworks  system  for  that 
city  at  an  estimated  cost  of  $50,tMHi.  The  work 
will  include  5V4  miles  of  wood  pipe  line,  pump- 
iii.g  station  at  creek,  clear  water  basin,  filter 
plant  and  reservoir  in  town.  The  work  will 
lie  done  by  day  labor.  Francis  Woniack  is 
Mayor. 

North  Dakota. 

•{•Bids  will  be  received  until  5  p.  ni.,  July 
15,  by  .X.  R.  Watkins.  city  auditor.  Fargo.  N. 
Dak.,  for  chemicals  tor  water  purification 
lilant,  to  include  350  tons  lime.  125  tons  sul- 
phate of  brine.  125  tinis  sulphate  of  alumina, 
(in  urns  soda  ash  and  25  tons  hypochlorite.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

Ohio. 

•{•Bids  will  be  received  until  noon.  July  10. 
by  R.  M.  Pillmore.  director  public  service. 
-■Vkron,  O..  for  laying  cast  iron  water  pipes. 
Contracts  Nos.  1,  2  and  3.  Contract  No.  1  in- 
cludes the  laying  of  about  5,4S0  ft.  of  20-in. 
pipe,  1,!IOO  ft. 'of  16-in.  pipe,  370  ft.  of  6,  8  and 
12-in.  pipe  and  about  6,050  cu.  yds,  of  excava- 
tion, located  in  High,  Stccsc.  Iron,  Thornton 
and  Chestnut  Sts.  Contract  No.  2  includes  the 
laying  of  about  4.410  ft.  of  30-in.  pipe.  1,324 
ft.  of  20  and  24-in.  pipe.  5,500  ft.  of  l(i-in.  pipe, 
1.440  ft.  of  4.  6.  8,  10  and  12-in.  pipe,  and 
about  10,600  cu.  yds.  of  excavation  located  in 
East  Market  St.  and  Case  .■X.ve,  Contract  No. 
3  includes  the  laying  of  about  8,190  ft.  of  4.  6 
and  8-iii.  pipe  and  about  4,300  cu.  yds.  of  exca- 
vation, located  in  Kenniorc  Blvd.,  May  St.. 
Yale  St.,  Blaine  .\ve„  Turner  St.  and  Grand 
Ave. 

^Bids  will  be  received  until  noon.  July  II. 
by  John  Bing.  Director  Public  Service.  San- 
dusky. O.,  for  constructing  sewer  in  Jackson 
St.  Certified  check  for  $100  required  with 
bid. 

^•Bids  will  be  received  until  noon,  July  8. 
for  constructiii.g  a  concrete  storm  water  sewer 
in  Ravine  at  Burnet  .\ve..  St.  Bernard.  O. 
Certified  check  for  $100  rcouircd  with  hid. 
Henry  .X.  Nunlist.  1112  Traction  Bldg..  Cin- 
ciimali.  C>..  is  City  Engineer  of  St    Bernard. 

Plans  an<l  specifications  for  a  nOW  and  im- 
proved water  supply  for  the  city  of  Zane- villc. 
O..  are  being  prepared  by  Consulting  r  •  .j- 
neers  llering  &  Gregory,  170  Broadwa.v .  l.'.w 
^■ork  Citv. 
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Oklahoma. 

^The  City  Conunissioners  of  Kingfisher, 
Okla.,  will  receive  bids  for  machinery  and  ma- 
terials up  to  7  p.  m.,  July  10,  for  the  construc- 
tion of  an  electric  light  plant  and  for  water 
works  extensions.  Plans  and  specifications  on 
file  in  the  office  of  the  city  clerk.  Kingfisher, 
Okla.,  and  in  the  office  of  the  Benham  Engi- 
neering Co.,  consulting  and  supervising  engi- 
neers, 81'.i-14  .American  National  Bank  Bldg., 
Oklahoma  City.  Work  will  be  installed  by  the 
city  under  supervision  of  the  engineers. 

The  town  of  Welch,  Okla.,  will  vote  shortly 
on  the  issuance  of  bonds  in  the  sum  of  $15,000 
for  improvement  of  its  waterworks  system, 
$3,000  for  the  drilling  of  deep  wells  and  $2,000 
for  city  hall  and  jail. 

It  is  reported  the  citizens  of  Cheyenne, 
Okla.,  on  June  27,  voted  the  issuance  of  bonds 
in  the  sum  of  $60,000  for  the  construction  of  a 
waterworks    plant. 

The  citizens  of  Hastings,  Okla.,  on  June  21 
voted  bonds  to  the  amount  of  $1-5.000  to  com- 
plete the  waterworks  system. 

Oregon. 

An  election  will  shortly  be  held  in  Pilot  Rock, 
Ore.,  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  for  the  construction  of  a  water- 
works system. 

The  officials  of  Oregon  City,  Ore.,  are  offer- 
ing for  sale  bonds  in  the  sum  of  $-">0,000  for 
the  construction   of  a   waterworks  system. 

Pennsylvania. 

Henry  E.  .\ncker,  Chief  Burgess,  and  Henry 
H.  M.  Poole,  Treasurer,  Borough  of  Bristol. 
Bucks  County,  Pa.,  sold  bonds  June  2-')  in  the 
sum  of  $100,000  for  a  waterworks  system. 

Residents  of  the  Borough  of  HaHfax.  Pa., 
recently  held  a  meeting  for  the  purpose  of  dis- 
cussing the  proposed  mountain  water  question. 

Tennessee. 

Tlie  Halls  Light,  Water  &  Ice  Co..  Halls. 
Tenn.,  has  sold  its  holdings  to  James  Z. 
George  of  Memphis.  Tenn.  Extensive  im- 
provements will  be  made. 

Texas. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
17,  by  J.  B.  Winslett,  city  secretary,  Dallas, 
Tex.,  for  building  and  constructing  u  water 
purification  plant  at  Dallas,  on  the  site  known 
as  the  Turtle  Creek  pumping  station,  situated 
on  the  switch  of  the  M.,  K.  &  T.  Ry.,  about 
1%  miles  from  the  city  hall.  .'\  deposit  of 
$50  will  be  required  to  get  a  set  of  |)lans  and 
specifications.  The  check  for  $50  will  be  re- 
turned to  bidders  upon  return  of  plans  and 
specifications  in  good  condition.  Bond  of 
$100,000  required  of  successful  bidder.  Plans 
and  specifications  can  be  secured  at  the  office 
of  Jas.  H.  Fuertes,  140  Nassau  St.,  New  York, 
or  at  the  office  of  the  city  secretary,  Dallas. 

®The  City  Council  of  Cleburne.  Tex.,  has 
awarded  a  contract  to  N.  S.  Sherman  of  Okla- 
homa Citv.  Okla.,  for  laying  water  mains  at 
$5,277.  The  contract  for  building  the  brick 
pumping  station  was  let  to  J.  .-V.  Thomas  at 
$7,778,  and  the  contract  for  sinking  the  deep 
well  was  secured  by  Faucett  &  Hall  at  $4.75 
per  ft. 

The  City  Commission  of  Fort  Worth,  Tex., 
upon  the  recommendation  of  the  Board  of 
Engineers,  approved  the  substitution  of  a  canal 
in  the  place  of  the  settling  basin  at  first  pro- 
posed as  a  part  of  the  West  Fork  reservoir 
system.  The  new  plan  will  shorten  the  pipe 
line  distance  over  8,000  ft. 

The  City  Council  of  Port  .\rthur,  Tex.,  has 
ordered  an  election  held  in  July  to  vote  on 
the  issuance  of  bonds  in  the  sum  of  $4011,000 
for  the  construction  of  a  modern  system  of 
water  supply  for  the  city. 

Consulting  Engineer  Alexander  Potter  nf 
New   York    City   has   subnntted   his   report   U> 


the  City  Council  of  San  .\ntonio.  Te.x.,  on 
the  condition  of  the  San  .Ar.tonio  Water  Sup- 
ply Co. 

The  citv  of  Shamrock.  Tex.,  will  erect  a 
100,000  gal.  steel  water  tank,  100  ft.  high,  and 
lay  sufficient  8  and  iM-in.  mains  to  protect  90 
per  cent  of  the  buildings  within  the  corporate 
limits.  Water  will  be  pumped  one  and  one- 
fourth  miles  from  sprmgs.  .^  dam  will  be  con- 
structed below  the  springs  that  will  hold  in 
reserve  several  million  gallons  of  water. 

Virginia. 

City  Engineer  Charles  Boiling  of  Rich- 
mond, Va.,  is  making  plans  for  the  expenditure 
of  $40,000  to  lay  water  pipes  across  the  James 
River  to  supply  the  South  Side. 

Washington. 

.-Vt  the  municipal  election  held  in  Everett, 
Wash.,  June  18,  the  ordinance,  which  was 
passed  by  public  vote  at  the  November  elec- 
tion, authorizing  the  City  Council  to  proceed 
with  the  condemnation  of  the  water  system, 
owned  by  the  Everett  Railway,  Light  &  Power 
Co. — a  Stone  &  Webster  corporation — was  re- 
pealed. .\nother  ordinance  was  passed  at  the 
election  on  the  18th,  authorizing  the  City  Com- 
missioners to  obtain  a  source  of  water  supply 
in  the  Cascade  mountains,  and  make  the  neces- 
sary surveys  and  plans  for  the  construction 
of  the  same.  Alex.  Thompson  is  Commission- 
er of  Public  Works.  W.  D.  Barkhuff  is  City 
Engineer. 

The  Engineering  Department  of  North  Ya- 
kima, Wash.,  has  practically  completed  the 
plans  for  the  reconstruction  and  extension 
of  the  sewer  system  of  the  city.  The  total 
cost  of  the  work,  including  a  sewage  disposal 
or  purification  plant,  will  be  about  $400,000. 
for   which   a   bond   issue   will   be    voted    upon. 

Wisconsin. 

®The  City  Council  of  .-\pplcton.  Wis.,  has 
awarded  four  contracts  in  connection  with  the 
improvements  to  the  waterworks  plant,  as  fol- 
lows :  Ludlow  Valve  Co.,  valves  and  hydrants ; 
L'nited  States  Cast  Iron  Pipe  &  Foundry  Co., 
furnishing  pipe:  J.  B.  Clow  &  .Sons,  cast  iron 
fittings,  jute  and  lead;  J.  H.  Green  &  Sons  Co., 
of  .\pplcton,  furnishing  labor  at  $0.41  per  lin. 
ft.  The  Council  is  considering  the  bids  for 
pumps,  filtration  plant,  etc.  C.  H.  Vinal  is 
City  Engineer,  T.  W.  Orbison  is  Consulting 
lingineer. 

Members  of  the  special  council  committee  in 
charge  of  the  investigation  of  filtration  for  the 
city  of  Kenosha,  Wis.,  have  laid  plans  for 
visits  to  several  cities.  They  expect  to  have 
their  report  ready  early  in  July.  M.  Green- 
wald  is  Water  Commissioner. 

Mayor  Dodd  of  Ashland,  Wis.,  has  appoint- 
ed a  committee  to  investigate  the  city  water 
supply  with  a  view  to  ascertaining  methods 
of  handling  the  sewage  and  to  outline  plans  to 
provide  a  safe  and  pure  supply  of  water  for 
the  cit> 

West  Virginia. 

^Bids  will  be  received  until  (i  p.  m.,  July 
5,  by  George  Henry,  city  clerk,  Elkins,  W.  Va.. 
for  reinforcing  of  concrete  walls,  relaying  of 
floor  and  repairing  exterior  of  city  water 
works  reservoir.  A.  AIiddlema.s,  architect,  El- 
kins, W.  Va. 

Canada. 

•J«Bids  will  be  received  until  July  22.  by  D. 
Mac  Tavish,  secretary-treasurer,  Kindersley, 
Sask.,  for  the  supply  and  delivery  of  the  fol- 
lowing materials :  15,000  lin.  ft.  of  4  in.  to  10 
in.  steel  pipe  and  special  castings,  or  alterna- 
tively ;  480  tons  of  4  in.  to  10  in.  cast  iron  pipe 
and  special  castings ;  70  gate  valves ;  27  hy- 
drants ;  elevated  tank,  100,000  gals.'  capacity ; 
pressure  filters;  two  return  tubular  boilers  and 
stack :  duplex  pump,  500  gals,  per  minute ; 
simple  horizontal  engine,  1.30  h.  p. ;  steam  pip- 
ing; 75  K.  V.  A.  alternator;  cedar  poles  and 
transmission  line  equipment,  for  12,000  ft.  of 
line;  0,000  lbs.  copper  wide;   erection  of  pole 


line.  bpccirications  and  other  information 
may  be  obtained  at  the  office  of  the  engineers, 
the  John  Gait  Engineering  Co.,  317  Portage 
.\ve.,  Winnipeg. 

^Bids  will  be  received  until  8  p.  m-,  July 
16.  by  Geo.  E.  Mack,  Secretary-Treasurer, 
High  River,  .\lberta,  for  the  following  works: 
Contract  "B" — Pump  house  ;  Contract  "G" — 
Pumping  machinery ;  Contract  "I" — Pump 
well;  Contract  "P" — Ejector  station;  Contract 
"X  " — Sewage  disposal  works.  Plans  and  spec- 
ifications may  be  seen  at  High  River,  or  at 
the  Engineers'  offices.  Chipman  &  Power, 
Engineers,  Toronto  and  Winnipeg. 

•{•Bids  will  be  received  until  noon,  July  10, 
by  J.  P.  Marshall,  Secretary- Treasurer,  Bat- 
tleford,  Sask.,  for  the  supply  and  deliverv  of 
the  following  machinery  and  materials  and  for 
the  perfonnance  of  certain  works :  Tender 
"A" — For  the  supply,  delivery  and  erection  of 
two  generators,  exciters  and  switch  board : 
Tender  "B" — For  the  supply,  delivery  and 
erection  of  pumps  and  inotors ;  Tender  "C" — 
For  the  erection  of  power  houses  and  con- 
struction of  reservoir;  Tender  "D" — For  the 
erection  of  sewage  disposal  works ;  Tender 
"E" — For  the  supply  and  delivery  of  approxi- 
mately 4,125  ft.  of  8-in,  steel  water  pipe  and 
specials ;  Tender  "!■" — Trenching  and  laying 
steel  water  pipe,  setting  valves,  etc. ;  Tender 
"G" — For  the  supply  and  delivery  of  two  pneu- 
matic storage  tanks.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  "Canadian 
Engineer,"  Winnipeg.  Toronto  and  Montreal ; 
at  the  office  of  the  Battleford  Town  Engineer 
and  Electrical  Engineer,  and  at  the  office  of 
Mr.'Krthur,  Murphy  &  Underwood.  Consulting 
Engineers.  Saskatoon. 

^Bids  will  be  received  until  noon.  July  10, 
by  the  City  Commissioners  of  Moose  Jaw, 
Sask.,  .\.  W.  Mayberry,  Chairman,  for  the 
erection  of  high  pressure  pumps  and  equip- 
ment for  the  City  of  Moose  Jaw. 

+Bids  will  be  received  until  noon,  July  10. 
by  the  City  Commissioners,  A.  W.  Mayberry, 
Chairman.   Moose  Jaw,    Sask.,   for   furnishing 

(a)  cast  iron  water  pipe  and  special  castings, 

(b)  water  gates  for  high  pressure  distribution 
pipes,    (c)   69  high-pressure  hydrants. 

^•Bids  will  be  received  until  noon,  July  9, 
by  the  Sewers  and  Water  Commission.  Carle- 
ton  Place,  Ont.,  for  constructing  about  5  miles 
of  water  mains.  For  further  details  see  under 
Sewerage  and  Garbage  Disposal  in  this  issue. 

•{•Bids  will  be  received  until  4  p.  m.,  July  (i. 
by  Frank  Ness,  Secretary-Treasurer,  Kirkfield 
Park,  P.  O.,  Man.,  for  the  construction  of  a 
trunk  sewer  in  Ferry  Road  for  the  municipal- 
ity of  Assinaboa.  Plans,  specifications  and  de- 
tails of  work  may  be  seen  at  the  office  of  the 
Municipal  Engineer,  Municipal  Hall,  St. 
Charles. 

^High  River,  .-Mberla,  is  calling  for  bids 
until  July  16  for  constructing  sewage  disposal 
works.  For  further  details  see  under  Water- 
works in  this  issue. 

•{•Bids  will  be  received  until  noon,  July  9.  by 
Sewers  and  Water  Connnissioner  A.  R.  (j. 
Peden,  Clerk,  Carleton  Place,  Ont.,  for  labor 
and  material  for  the  construction  of  (a)  about 
5  miles  of  sewers,  24-in.,  20-in.,  18-in.,  15-in.,. 
12-in.,  10-in.,  8-in.,  6-in.  and  appurtenances, 
(b)  ."^bout  5  miles  of  water  mains,  12-in..  IH- 
in.,  8-in.,  6-in.,  5-in.  fire  and  other  appurte- 
nances. Plans  and  specifications,  which  may  be 
seen  at  the  offices  of  the  Consulting  Engineer, 
Toronto,  or  the  Resident  Engineer,  Carleton 
Place.  Printed  forms  of  tender  and  quantities 
supplied  on  application,  along  with  deposit  of 
$5,  to  be  returned  only  on  receipt  of  bona  fide 
and  filled-in  tender  and  quantities.  Consulting 
Engineer,  T.  Aird  Murray,  303  Lumsden  Bldg., 
Toronto;  Resident  Engineer,  B.  G.  Michel. 
Carleton  Place,  Ont. 

It  is  reported  that  J.  P.  Marshall,  Secretary- 
Treasurer  of  Battleford,  Sask.,  on  July  2  sold 
debentures  in  the  sum  of  $100,000  for  water- 
works  and  sewerage  svstems. 


•{•indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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California. 

The  City  Council  of  San  Diego,  Cal.,  has 
authorized  Councihnan  A.  E.  Dodson,  Super- 
intendent of  fires  and  sewers,  to  e.xpend  $7,000 
for  new  sewers  in  various  places. 

The  citizens  of  Maricopa,  Cal.,  will  he 
asked  to  again  vote  on  the  issuance  of  honds 
in  the  sum  of  $16,000  for  the  installation  of 
a  system  of  sewers.  The  recent  election,  whi.ch 
resulted  in  favor  of  the  improvement,  was 
dclared  illegal- 
Georgia. 

The  citizens  of  Blackshear.  Ga.,  on  June  2-j 
voted  the  issuance  of  bonds  in  the  sum  of 
$23,000  for  the  installation  of  a  system  of 
sewers.  Contracts  will  be  let  as  soon  as  the 
bonds  are  sold.     G.  P.  Gregory  is  Mayor. 

Idaho, 

The  City  Council  of  Idaho  Falls,  Ida.,  has 
provided  for  two  sewer  districts  in  outlying 
residence  sections  at  an  estimated  cost  of 
$2.5,000.  Construction  work  will  begin  within 
the  next  month. 

The  sewer  committee  of  Sandpoint,  Ida.,  has 
■decided  to  construct  about  23,000  ft.  of  sewers 
by  day  labor.  All  bids  for  the  construction  of 
the  same  were  rejected.  \Vm.  J.  Costello  is 
clerk. 

Illinois. 

®Tlie  Board  of  Local  Improvements  of 
Korth  Chicago,  111.,  has  awarded  to  Charles 
T.  Bartlett  of  Evanston,  III,  a  contract  for 
laying  two  systems  of  lateral  sewers  at  $14,060. 
Other  bidders  were ;  Johnson  &  Thomsen, 
Racine,  Wis.,  $17,814;  H.  C.  Paterson,  Wauke- 
gan.  III,  $18,364;  A.  M.  Lanvon,  Waukegan, 
111.,  $18,562,  and  Robert  Nelson,  Racine,  Wis- 
$19,605. 

®Mulholland  &  Kuelm  have  been'  awarded 
the  contract  by  the  Board  of  Local  Improve- 
ments of  Rockford.  111.,  for  the  construction 
of  sewers  in  Harlem  and  Daisv  Aves.,  at 
$2,432  and  $3,278   respectively. 

The  Board  of  Local  Improvements  of 
Quincy,  111.,  has  ordered  the  construction  of 
the  JefTerson  St.  sewer,  wdiich  will  have  as 
its  limits  the  west  line  of  Eighth,  the  east 
line  of  24th,  the  south  line  of  York,  and 
the  north  line  of  Jackson  Sts. 

The  citizens  of  Minooka,  III,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $10,000  for  the  installation  of  a  sewer 
system. 

The  City  Council  of  Lockport,  111,,  has  in- 
vited City  Engineer  Harry  A.  Stevens  of 
Joliet,  111.,  to  speak  to  its  members  on  the 
installation  of  a  sewer  system. 

The  City  Council  of  St.  Charles,  111.,  on 
June  26,  it  is  reported,  voted  in  favor  of  the 
proposed  sewer  svstem  which  will  cost  approx- 
imately $85,000.  ■  Geo.  X.  Lamb  is  City  En- 
gineer. 

Indiana. 

^Bids  will  be  received  until  o  p.  m.,  July 
16,  by  Common  Council  of  .Shelbyville,  Ind.,  at 
Shelbyville,  for  the  construction  of  a  sewer 
pumping  station  and  installation  of  machinery, 
and  separate  bids  will  be  received  on  such 
construction.     L.  E.  Webb,  city  clerk. 

®The  Moellering  Construction  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Fort  Wayne,  Ind..  H.  W,  Becker, 
clerk,  for  the  construction  of  a  sewer  in  For- 
est Park  addition  and  Lake  Side  addition,  at 
$1.80  per  lin.  ft.  The  work  includes  42-in. 
brick,  18-in.,  1.5-in.  and  r2-in.  vitrified  clay 
pipe.     Bids  were  opened  June  20. 

®The  Board  of  Public  Works  of  Elkhart, 
Ind-.  has  awarded  the  following  sewer  con- 
tracts :  In  Studebaker  park  addition,  Elkhart 
Construction    Co.;    Indiana     Ave..     Northern 


Construction  Co. ;  Fukon  St.  and  .\rcade  Ave., 
Frank  J.  Miller.  Recording  to  the  estimates 
of  City  Engineer  Amandus  M.  Smith,  the 
work  will  cost  about  $12,873. 

®The  C.  E.  Mollering  Construction  Co.  has 
been  awarded  the  contract  for  constructing 
the  main  sewer  in  Forest  Park  at  $1.80  per 
lin.  ft.,  by  the  Board  of  Public  Works  of 
Fort  Wayne,  Ind. 

Iowa. 

4"Bids  will  be  received  until  8  p.  m.,  Julv 
10.  by  T.  H.  Carlin,  city  clerk,  Oskaloosa,  la', 
for  constructing  sanitary  sewers.  Oflkial  ad- 
vertisement appeared  in  our  last  issue. 

•J-Bids  will  be  received  until  10  a.  m.,  July 
18,  by  E.  A.  Rosecrans,  town  clerk,  Primghar, 
la.,  lor  furnishing  material  and  labor  for  con- 
struction of  approximately  1,800  ft.  of  8-in. 
sewer,  in  accordance  with  nlans  and  specifica- 
tions on  file  in  said  office  and  in  office  of  M. 
Tschirgi  &  Sons,  402  Bank  &  Insurance  Bldg., 
Dubuque,  la. 

The  town  of  Holstein,  la.,  has  been  asking 
bids  for  the  construction  of  3%  miles  of  san- 
itary sewers,  for  which  bonds  in  the  sum  of 
$17,000  were  recently  voted.  William  Schipp- 
mann  is  Mayor.  x\lbert  G.  Merkley  is 
Recorder- 

The  town  of  Galva,  la.,  has  been  asking 
bids  for  the  construction  of  2  miles  of  sanitarv 
sewers.  John  H.  Wents  is  Mayor.  I.  E'. 
Baumgardner  is  Clerk. 

Louisiana. 

Following  bids  were  submitted  to  the  Sew- 
erage and  Water  Board  of  New  Orleans,  La., 

F.  S.  Shields,  Secretary,  on  June  20,  for  Con- 
tract "44-D"  Construction  Metaii  e  Relief  and 
Broad  St.  canals,  including  wood  lining  of 
sub-channel :  Hampton-Reynolds  Co.,  New 
Orleans,  $417,000;  Hercules  Co.,  Ltd.,  and  A. 
L.  Patterson  &  Co.,  at  approximately  $500,000 
each.  The  approximate  quantities  are  as  fol- 
lows :  Excavation,  350,000  cu.  vds. ;  piling, 
500,000  lin.  ft.;  lumber,  2,000,000  ft.  B.  M., 
and  creosoted  lumber,  1,-500,000  ft.  B.  M.     Geo. 

G.  Earl  is  General  Superintendent. 

Massachusetts. 

•J»Bids  will  be  received  until  3  p.  m.,  July  11, 
by  the  Board  of  Sewage  Disposal  Commission- 
ers, 352  Main  St.,  Fitchburg,  Mass.,  for  the 
construction  of  Section  4  of  the  main  inter- 
cepting sewer,  covering  the  following  work : 
3,245  lin.  ft.  of  earth  excavation  and  building 
36-in.  concrete  sewer;  75  cu.  yds.  of  rock  ex- 
cavation in  trench;  210  sq.  yds.  of  brick  ma- 
sonry in  sewer  invert;  35  cu.  yds.  of  brick 
masonry  in  manholes;  827  cu.  yds.  of  concrete 
masonry  in  trench;  7,250  lbs.  of  steel  bars  for 
reinforcing  concrete;  15,000  ft.  B.  M.  lumber 
for  sheeting,  etc.,  left  in  place.  David  ."V. 
Hartwell,  chief  engineer. 

®The  Gibby  Foundry  Co.  of  East  Boston, 
Mass.,  has  been  awarded  the  contract  by  the 
Department  of  .Supplies  of  Boston,  J.  E. 
Mullen,  supt.,  for  furnishing  iron  castings  for 
sewer  work,  such  as  manhole,  catch  basin 
frames  and  covers,  lamphole  frames  and  cov- 
ers, catch  basin  grates,  tide  gates,  iron  inlets, 
traps,  regulation  castings  and  specials  as  may 
be  required.  The  contract  price  is  $.01975  per 
pound.     Bids  were  opened  June  19. 

®The  Sewer  Commissioners  of  .A.inesbury, 
Mass.,  have  awarded  the  contract  for  building 
the  new  sewer  svstem  to  J.  E.  Palmer  at 
$52,718. 

Michigan. 

•J«Bids  will  be  received  until  2  p.  in.,  July  24, 
by  V'illage  Council  of  Howell,  .Mich.,  John  A. 
Hagman  clerk,  for  labor  and  materials  for 
constructing  a  sanitarv  sewer  system.  W.  J. 
Sherman  Co.,  613  Nasby  Bld,g.,  Toledo,  O., 
engineer.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 


Minnesota. 
®Greenc,  Fritz  &  DeLate  of  Luveme,  Minn., 
have  been  awarded  the  contract  by  the  Com- 
mon Council  of  that  city  for  the  construction 
of  five  sewers,  aggregating  approximately 
5.000  ft. 

®S.  J.  Girberick  of  Sheldon,  la.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Morris,  Minn.,  for  the  construction  of  the 
sewers    in    districts    No.    16    and    No.    21,    at 

$1,918. 

Mississippi. 

At  a  recent  mass  meeting  of  the  citizens  of 
Senatobia,  Miss.,  it  was  voted  to  install  a 
system  of  sewerage.  A  survey  will  be  made 
immediately. 

Missouri. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  the  contract  for  the  con- 
struction of  a  joint  district  sewer  running 
from  Swope  parkway  and  -^Oth  St.  to  49th 
St.  and  Kenwood  .Ave.,  to  the  Parker-Wash- 
ington Co.  of  that  city  at  $45,047.  The  sewer 
is  to  be  of  concrete  throughout,  a  portion  bf 
it  being  of  reinforced  monolithic  construction. 

The  Board  of  Public  Works  of  Kansas  City, 
Mo.,  has  agreed  to  leave  to  the  Hospital  and 
Health  Board  the  matter  of  what  capacity 
incinerating  plant  shall  he  erected  on  the  old 
workhouse  grounds  at  2015  Vine  St.  Plans 
and  specifications  are  to  be  drawn  at  once 
for  a  plant  which  will  dispose  of  75  tons  of 
the  city's  waste  every  24  hours.  The  esti- 
mated cost  is  placed  between  $600,000  and 
$800,000.  Dr.  W.  S.  Wheeler  is  Health  Com- 
missioner. 

The  City  Council  of  Stanberry.  Mo.,  has 
passed  a  resolution  to  submit  to  voters  a 
proposition  to  issue  bonds  for  a  sewer  and 
pavement  for  the  town. 

Montana. 

^Bids  will  be  received  until  8  p.  m..  July  6, 
by   Frank   D.   Oversen,   town   clerk,   Chinook, 

Mont.,  for  constructing  sewers. 

The  City  Council  of  Butte,  Mont.,  contem- 
plates calling  a  bond  election  for  the  purpose 
of  voting  to  the  amount  of  $200,000  for  the 
installation  of  a  system  of  sewers. 

New  York. 

^Bids  will  be  received  until  8  p.  m.,  July  5, 
by  E.  W.  Sayles,  city  engineer,  Watertown, 
N.  Y.,  for  the  construction  of  the  north  side 
sanitary  trunk  sewer,  the  work  including  236 
lin.  ft.  of  45  in.  sewer,  2,704  lin.  ft.  of  36  in. 
sewer,  -540  lin.  ft.  of  30  in.  sewer.  1.535  lin.  ft. 
of  24  in.  sewer,  1,551  lin.  ft.  of  15  in.  vitrified 
tile  sewer,  2,417  lin.  ft  of  12  in.  vitrified  tile 
sewer,  31  manholes. 

The  Board  of  Contract  and  Supply  of 
Rochester,  N.  Y.,  will  shortly  advertise  for 
bids  for  the  work  of  laying  iron  pipe  across 
the  Genesee  River  to  connect  the  tunnels  of 
the  sewage-disposal  system.  The  pipes  will 
cross  the  river  from  a  point  near  the  Rome, 
Watertown  Sr'Ogdensburg  Railroad  bridge  to 
Avenue  B.  One  of  them  will  be  24  ins.  and 
the  other  16  ins.  in  diameter.  E.  .\.  Fisher  is 
city  engineer. 

Bids  were  received  from  the  following  firms 
by  the  Board  of  Contract  and  Supply  of 
Schenectady,  N.  Y.,  for  the  construction  of 
a  system  of  sanitary  and  service  water  sewers 
for  lower  Van  X'ranken  .Vve.  and  abutting 
streets :  Charles  Ippolitti,  Orange.  N.  J. ; 
Henry  Spinach  Contracting  Co.,  Watcrbury. 
Conn! ;  B.  Gaffncy  &  Son,  Saratoga  Springs : 
James  Ferry  &  Sons,  Baltimore.  Md. ;  John 
.'Mien,  Schenectady ;  Kellani  &  Shaffer  Co., 
Schenectadv ;  DeNello  &  Klingbur.e.  Schenec- 
tady; Frank  George,  Batavia,  N.  V..  $56,583, 
lovv  bidder.  The  estimated  amouiii  of  work 
to  be  done  and  the  material  furnished  are 
as   follows ;     8,048  cu.  yds.  of  earth   cxcava- 
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tion  ;  12,071  cu.  yds.  of  rock  excavation:  441 
cu.  vds.  of  1-3-5  Portland  cement  concrete ; 
7,501  lin.  ft.  of  8-in.  vitrified  tile :  4.490  lin.  ft. 
of  10-in.  vitrified  tile;  4,168  lin.  ft.  of  12-in. 
vitrified  tile;  5,048  lin.  ft-  of  15-in.  vitrified 
tile;  l,02il  lin.  ft.  of  18-in.  vitrified  tile;  282 
lin.  ft.  of  20-in.  vitrified  tile,  double  strength  ; 
1,400  lin.  ft.  of  30-in.  vitrified  tile,  double 
strength;  36  lin.  ft.  of  8-in.  cast  iron  pipe; 
132  lin.  ft.  of  10-in.  cast  iron  pipe;  168  lin 
ft.  of  12-in.  cast  iron  pipe;  348  lin.  ft-  of 
16-in.  cast  iron  pipe ;  132  lin.  ft.  of  30-in.  cast 
iron  pipe;  918  lin.  ft.  of  manholes,  vertical 
measurement ;  40  catch  basins  complete ;  68,000 
board  ft.  of  lumber  sheathing;  68,000  board 
ft.  of  lumber  foundations. 

The  citizens  of  Binghampton,  X.  Y.,  on 
June  21  voted  the  issuance  of  bonds  in  the 
sum  of  $25,000  for  the  building  of  a  trunk 
sewer  through  the  lower  portion  of  the  First 
Ward  and  connecting  with  the  Lestershire 
sewer  system.    Fancher  Hopkins  is  City.  Clerk. 

The  Sewer  Commission  of  Frankfort,  N.  Y., 
has  received  bids  from  John  H.  Nelson  & 
Co.  of  Herkimer,  and  the  Aetna  Engineering 
Co.,  for  the  construction  of  a  sewage  dis- 
posal plant.  The  plant  will  be  located  on  the 
flats  near  the  Mohawk  River,  and  some  dis- 
tance east  of  the  dyke.  Plans  were  prepared 
b.^  Engineers  Vrooman  of  Gloversville  and 
Perry  of  Canajoharie. 

Plans  and  specifications  for  sewage  disposal 
works  for  the  city  of  Mamaroneck.  N.  Y.,  are 
being  prepared  by  Consulting  Engineers  Her- 
ing  &  (ircgory,  170  Broadway,  New  York 
City.     J.  M.  Duffy  is  village  en.ginccr. 

New  Jersey. 

•J»Kids  will  be  received  until  8  p.  m.,  July  15, 
by  Charles  Clark,  town  clerk,  VVeslfield,  N.  J., 
for  constructing  lateral  sewers  as  follows : 
lj>0()  lin.  ft.  of  8  in.  vitrified  pipe  sewer,  1,200 
lin.  ft.  of  10  in.  vitrified  pipe  sewer,  7  man- 
holes, 108  branches,  3  fiushtanks.  Plans,  spe- 
cifications, contracts  and  blank  forms  of  pro- 
posal may  be  obtained  at  the  ofticc  nf  .\.  W. 
Vars,  town  ensjineer,  town  hall,  \Vest!ield, 
N.J. 

Following  bids  were  received  by  the  Passaic 
Vallov  Sewerage  Commissioners,  Esse.\  Bldg-. 
Clinton  St.,  Newark,  N.  J.,  J.  S.  Gibson,  Clerk 
(readvertisenient)j  for  the  construction  of 
Section  15  of  the  Main  Intercepting  Sewer 
in  the  City  of  Passaic  and  Acquackanonk. 
(T)  Standing  for  bid  of  J.  F.  Cogan  Co- 
New  York  City;  (2)  Union  Building  &  Con- 
struction Co..  Passaic,  N.  J. ;  (3)  McCauley- 
Manton  Co.,  Brooklyn,  N.  Y. ;  (4)  Cantrell 
Construction  Co..  Philadelphia,  Pa.;  (5)  Mul- 
len. O'Kiorden  &  Miller,  Boston,  Mass.;  (6) 
C.  B.  Clark  Co.,  Baltimore,  Md..  and  (1 )  Don- 
Ion  Construction  Co.,  Brooklyn,  N.  Y. : 

Earth  excavation  and    refilling    trench 

for  no-in.  sewei-,  3,445  lin.   ft J:!.".. 00 

Earth  or  rock  excavation  and  refiUinB 
in  tunnel  for  90-in.  sewer,  1,0S<) 
lin.    ft ."'0.00 

Earth  or  rocK   excavation  and   refilling 

tunnel  for  ,Sl-in.  sewer.  2.7.'iO  ft 50.00 

Concrete  masonrv  in  trench.  4.500 
cu.    yds 10.00 

Concrete   masonry  in   tunnel.   G.200   cu. 

yds 12. ('0 

Brick  ma.sonry  in  manholes  and  ap- 
purtenant  work,  'JOO  cu.   yds 1...00 

Rock      excavation       in      trench,      1.500 

cu.     yds .* 0-00 

Totals     .$443,473 


calling  for  $70,000  worth  of  water  and  sewer 
main  work  to  the  City  Commissioners  for 
approval. 

Ohio. 

•I*Bids  will  be  received  until  noon,  July  9, 
by  S.  A.  Kinnear,  Director  Public  Service, 
Columbus,  O.,  for  the  following  work :  Sewer 
in  Columbus  St.,  from  Li'nwood  .^vc.  to  the 
Driving  Park;  Long  St.  extension  sew^er; 
Milo  main  trunk  sew^er.  Section  B. ;  Mark- 
ison  Ave.  extension  sewer. 

The  City  Council  of  Kenmore,  O.,  has  in- 
structed the  Mayor  and  Clerk  to  employ  the 
Payne  Engineering  Co.  of  Akron,  O.,  to  make 
a  general  analysis  of  the  sewerage  situation 
in  Kenmore  and  make  some  recommendations 
for  plans  for  a  disposal  plant. 
Oklahoma. 

Plans  and  specifications  for  a  sanitary  sewer 
system  have  been  prepared  by  the  Benham  En- 
gineering Co.,  812-14  American  Nat.  Bank 
Bldg.,  Oklahoma  City,  Okla..  for  the  city  of 
Pond  City,  Okla.  An  election  will  be  held  on 
August  6.  It  is  proposed  to  vote  $20.0(10  for 
the  improvement. 

Oregon. 

Plans  for  a  sew-er  system  for  Bend,  Ore., 
co-sting  approximately  $292,000,  have  been 
completed  by  Engineer  R.  E.  Koon  of  Chi- 
cago, and  accepted  by  the  City  Council.  It 
is  proposed  to  install  the  first  unit  of  the 
system  now.  providing  sanitary  se\ver  disposal 
for  tlie  business  portion.  This  will  cost  ap- 
proximately $79,000.  The  citizens  will  shortly 
be  asked  to  vote  bonds  for  the  improvement. 
Pennsylvania. 

®Edward  Healy  has  been  awarded  the  con- 
tract by  the  Borough  Council  of  Pittston,  Pa., 
for  repairing  the  sewers  in  West  Pittston  at 
$3,407. 

The  City  Councils  of  Philadelphia,  Pa.,  have 
authorized  the  construction  of  new  main  and 
branch  sewers  at  a  cost  of  $325,000.  to  be 
paid  out  of  the  new  municipal  loan  of  $4,- 
225,000.  Following  is  a  list  of  the  main  sewer 
lines  to  be  constructed ;  .\dams  Ave.,  from 
Wyoming  Ave.  to  Ramona  St. ;  Cobb's  Creek 
intercepting  sewer  extension  in  Cobb's  Creel- 
Park,  from  the  present  terminus  at  Baltimore 
.\ve.  to  Spruce  St. ;  Cobb's  Creek  intersect- 
ing sewer  extension  in  Cobb's  Creek  Park, 
from  300  ft.  north  of  Market  St.  northwest- 
wardly to  69th  St.;  Cottman  St.,  from  State 
Road  to  Tulip  St.,  in  Tulip  St.,  from  Cott- 
man St.  to  Bleigh  St.  and  in  Bleigh  St.,  from 
Tulip  St.  to  Torresdale  .■\ve. ;  •57th  St.,  from 
the  present  sewer  160  ft.  south  of  Lebanon 
.Ave.    to    the    present    sewer.    20    ft     n.^rlli    .,f 


(2)  (3)  (4)  (5)  ibi  >'■> 

$30.00  $27.62  $25.90  $26.00  $21.50  $18.00 

40.00  50.30  45.50  40.00  34.50  32.00 

39.00  47.40  43.25  30.00  34.50  33.U0 

10.00  7.00  7.S5  8.00  7.50  7.50 

18.00  9.00  lO.SO  10.00  9.75  S.OO 

15.00  13.40  13.00  15.00  16.00  15.00 

3.00  1.50  5.00  4.00  4.50  3.00 

$117,900  $372,055  $369,688  $322,270  $310,353  $278,170 


North  Carolina. 

4»Bids  will  be  received  until  5  p.  m..  July  15, 
by  P.  H.  Johnson,  city  clerk,  Monroe.  N.  C. 
for  the  construction  of  a  sanitary  sewer  sys- 
tem. Southern  States  Engineering  Co.  of 
Memphis.  Tenn..  is  consulting  engineer. 

Preliminary  plans  have  been  made  by  Engi- 
neer J.  L.  Ludlow  of  Winston-Salem,  N.  C, 
for  the  construction  of  a  sewer  system  in 
Pidaski.  Va.,  at  an  estimated  cost  of  $50,000. 
Bonds  have  not  yet  been  sold. 

North  Dakota. 

City  Engineer  E.  J.  Thomas  of  Minot,  N. 
Dak.,    has    submitted   plans    and    specifications 


Lebanon  .\ve.,  and  from  the  north  line  of 
Susquehanna  Ave.,  south  to  the  present  sewer; 
Frankford  intercepting  sewer  extension  in 
\'alley  St.,  from  Margaret  to  Harrison  Sts. ; 
Gunners'  Run  relief  section  extension  in  In- 
diana Ave.,  from  present  terminus  at  Mutter 
St.  to  Fourth  St. ;  Hartwell  Lane,  from  the 
present  terminus  southwest  of  Huron  St-  to 
St.  .Martin's  Lane;  Lincoln  Ave.,  from  present 
terminus  at  Navajo  St.  to  Hartwell  Lane; 
Rittenhouse  St.,  from  Wissahickon  Drive  to 
Ores  St.;  Rock  Run  sewer  in  Fisher  Ave., 
from  89  ft.  east  of  Sixth  St.  to  139  ft.  east 
of  Sixth  St.;  70th  St.,  from  Cobb's  Creek  to 
Kingsessing  Ave.,  in  Kingsessing  Ave.,  from 
70th    St.    to   69th    St.,   and    from    Kingsessing 


Ave.  to  Upland  St. ;  Shunk  St..  from  Fifth 
St.  to  Broad  St. ;  Wissahickon  high  level  cut- 
off intercepting  sewer  extension  in  Stokley 
St..  from  preseit  tcrmnius  nnrihwcst  of  Craw- 
ford St.  to  and  under  the  private  property  of 
former  line  Stokley  St.  to  Bowman  St. 

The  City  Engineer  of  Reading,  Pa.,  has 
presented  plans  to  the  Board  of  Public  Works 
for  four  sewers,  as  follows :  Kutztown  Road, 
from  Hiester's  Lane  south  to  the  intercepting 
sew-er;  Maple  St..  from  the  10-ft.  alley  north 
to  the  sewer  on  Culvert  St. ;  Oley  St.,  from 
Locust  to   13th,  and  at  Second  and   Pear   Sts. 

The  Surveyor  of  the  Borough  of  West 
Chester,  Pa.,  has  completed  a  survey  of  the 
streets  and  alleys  in  the  northern  section 
of  the  town,  which  are  to  be  covered  by  the 
proposed  new  sewer  system.  The  work  will 
require  about  12.00ii  ft.  of  pipe. 
Tennessee. 

The  city  officials  of  Chattanooga,  Tenn., 
contemplate  the  construction  of  a  sewer  on 
Main  St..  to  extend  to  the  river.  A.  N.  Sloan 
is  Commissioner  of  Streets  and  Sewers. 

Texas. 

Surveys  are  being  made  for  the  installation 
of  a  system  of  sewerage  in  Bartlett,  Tex. 

The  City  of  La  Grange,  Tex.,  has  sold 
bonds  in  the  sum  of  $17,000  for  the  installa- 
tion of  a  system  of  sewers  to  the  Fayette 
County  Trust  Co.  It  is  expected  that  the 
work  of  laying  the  sewer  will  begin  at  once. 

Utah. 
Following  bids  were  received  by  the  City 
Commission  of  Salt  Lake  City,  Utah,  for 
icwcr  extensions,  as  follows:  Extension  299 — 
A.  .\.  Clark,  $1.45;  L.  R.  Webber,  $1.27; 
McKav  &  Reed,  $1..'»;  T.  J.  Everill  &  Co., 
$1.16;  J.  F.  Johnson  Co.,  $1.38.  E.xtension 
:W1— McKay  &  Reed,  1.25;  A.  A.  Clark,  1.30; 
J.  F.  Johnson  &  Co.,  $1.19.  Extension  302— 
McKav  &  Reed,  $1.39;  A.  A.  Clark,  1.35.  Ex- 
tension 303— L.  R.  Webber,  $1.45;  McKay  & 
Reed,  $1.57;  A.  A.  Clark  Co.,  $1.60.  Exten- 
sion 30.5— McKay  &  Reed,  $1.47;  A.  A.  Clark 
Co.,  $1.35:  T.  J.  Everill  Co..  $1.22;  J.  F.  John- 

-=..,1  Tn  .  $1.28. 

Virginia. 

I  he  I  own  of  .Vliingdipu,  \'a.,  will  let  a  con- 
tract at  once  for  the  installation  of  a  system 
of  sewers.  Plans  and  specifications  have  been 
prepared. 

Washington. 

The  City  Council  of  Spokane.  Wash.,  has 
postponed  until  March  4.  1913,  action  on  the 
$.33,000  Manito  Park  project,  proposed  to 
drain  all  that  part  of  Manito  Park  north  of 
25th  Ave.  and  west  of  Manito  Blvd. 
Wisconsin. 

The  City  Commission  of  Superior.  Wis., 
will  sell  bonds  July  15  in  the  sum  of  $19,000 
for  the  construction  of  the  new  main  sewer  in 
the  Ninth  Ward. 

The  City  Council  of  Janesville,  Wis..  plaii~ 
the  letting  of  all  sewer  contracts  for  thi 
projected  work  for  this  year  under  one  con- 
tract. 

The  Board  of  Public  Works  of  Sheboygan. 
Wis.,  has  rejected  all  bids  received  for  the 
laying  of  sewers  around  North  Second  St. 
and  Park  Ave.  Huebner  &  Co.,  at  $4,431, 
submitted  the  lowest  bid 

Canada. 

^Bids  will  be  received  until  noon,  July  8. 
by  the  Municipal  Council  of  Weston,  Ont.. 
}.  H.  Taylor,  Clerk,  for  labor  and  material  for 
work  as' follows:  (a)  .\bout  9  miles  of  15. 
12,  10.  8  and  6-in.  vitrified  pipe  sewers  and 
house  connections,  with  ordinary  gaskin  and 
cement  joints,  with  manhole  and  vent  shafts, 
etc.  (b)  About  4,.300  ft.  of  36-in.  reinforced 
concrete  circular  storm  water  conduit,  with 
manhole  shafts,  etc.  Printed  forms  of  tender 
and  quantities  supplied  on  application  upon  de- 
posit of  $5,  to  be  returned  only  upon  receipt 
of  bona  fide  and  filled-in  tender  and  quantities. 
T.  Aird  Murray,  Consulting  Engineer,  303 
Lumsden  Bldg.,  Toronto. 


•J*  indicates  work  now  open  for  bids.     Vindicates  a  contract  let  recently. 
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Alabama. 

®The  contract  for  furnishing  and  installing 
two  sets  of  Terry  turbo  condensing  "2o0-  K.  V. 
A.  generators  complete,  has  been  awarded  to 
the  Allen  Engineer  Co.,  of  Memphis,  Tenn., 
by  the  city  of  Athens,  Ala.  Fred  Wall  is 
Mayor,  Samuel  White  is  Supt.  of  light  and 
water  plant. 

The  Jefferson  County  Board  of  Revenue  has 
called  a  special  election  for  Aug.  12  to  vote  on 
issuing  $1,100,000  of  bonds,  divided  as  follows: 
$1,000,000  for  the  Jefferson  County  court  house 
at  Birmingham,  the  Jefferson  County  jail  and 
the  Bessemer  court  house,  in  which  will  be 
accommodated  the  Bessemer  city  court,  which 
is  a  county  court,  and  $100,000  for  the  erec- 
tion of  a  large  addition  to  the  Hillman  Hos- 
pital. Plans  for  the  new  court  house  and  jail 
liave  been  completed  by  H.  B.  Wheelock,  Ar- 
chitect, Steiner  Bldg.,  Birmingham,  Ala. 

California. 

•{•Bids  will  be  received  until  July  19,  by  W. 
F.  McClure,  State  Engineer,  Sacramento,  Cal... 
for  the  construction  of  an  armory  building  at 
]2th  and  W  streets,  Sacramento.  .\n  appro- 
priation of  $100,000  is  available. 

The  jury  of  award,  which  is  to  pass  upon 
the  designs  submitted  for  the  new  city  hall 
of  San  Francisco,  has  appointed  Walter  Cook 
of  New  York,  chairman,  and  John  Reid,  Jr., 
of  San  Francisco,  secretary.  Seventy-three 
designs  have  been  submitted,  and  the  commit- 
tee will  hold  daily  meetings  until  they  all  have 
been  examined.  The  committee  expects  to  be 
able  to  report  its  decision  early  in  July,  after 
which  all  of  the  designs  will  be  placed  on  pub- 
lic exhibition.  It  is  estimated  that  the  prepa- 
ration of  the  designs  cost  the  competitors  be- 
tween  $1-50.000  and  $200,000. 

Hawaii. 

^Bids  will  be  received  until  11  a.  m.,  Aug. 
3,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington.  D.  C,  for  com- 
mandant's quarters  and  five  officers'  quarters 
at  the  naval  station.  Pearl  Harbor,  Hawaii. 
Plans  and  specifications  can  be  obtained  on  ap- 
plication to  the  bureau  or  to  the  commandant 
of  the  naval  station,  Honolulu,  or  to  the  com- 
mandant of  the  navy  yard,  Mare  Island.  Cal. 

4»Bids  will  be  received  until  11  a.  m.,  July 
13.  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department.  Washington,  D.  C,  for  two  steel 
oil  storage  tanks  at  the  naval  station.  Pearl 
Harbor,  Hawaii.  Plans  and  specifications  can 
be  obtained  on  application  to  the  bureau  or  to 
the  commandant  of  the  naval  station,  Hono- 
lulu,  Hawaii. 

Idaho. 

®S.  K.  Atkinson,  Boise,  Idaho,  has  been 
awarded  a  contract  by  the  Boise  King  Placers 
Ci>.  for  the  construction  of  a  6-mile  flume. 
.\,  B.  Day  of  Boise  will  have  charge  of  the 
constrLiction  work.  The  flume  will  be  6  ft. 
wide  by  6  ft.  deep,  and  will  require  about  2,- 
OOO.OOil'ft.  of  lumber.  Lex  Rossi  of  Boise  has 
been  awarded  the  contract  for  cutting  the  logs. 
The  work  is  to  be  completed  by  October  1. 

Illinois. 

•J«Bids  will  be  receixed  until  1  |).  in..  July 
29.  by  P.  J.  Murray.  Superintendent  of  Public 
Service.  Cook  County.  Chicagi.i,  III,  for  the 
general  work  for  construction  of  the  Cook 
County  Hospital.  Official  advertisement  will 
me  found  elsewhere  in  this  issue. 

•J«Bids  will  be  received  by  L,  E.  McGann, 
Commissioner  of  Public  Work,  Chicago,  III., 
until"  11  a.  m.,  July  9,  for  furnishing  and  de- 
livering at  various  points  within  the  city 
limits  64,000  lbs.  %-in.  square  bars,-  5,000  lbs. 
y2-in.  square  bars,  11,000  lbs.  %-in.  round 
bars  and   1.500  lbs.   %-in   round  bars,  accord- 


ing to  plans   and   specifications  on   file  at  his 

office. 

^Bidi  will  be  received  until  10  a.  m.,  Aug. 
:i,  by  Lt.  Col.  H.  Jervey,  U.  S.  Engineer, 
Room  425.  Custom  House.  Louisville,  Ky.,  for 
privilege  of  leasing  from  United  States  certain 
land  and  surplus  water  for  power  purposes 
at  Grand  Rapids  Dam  on  Wabash  River  near 
Mt.  Carmel,  111.  Ofiicial  advertisement  will  be 
found  elsewhere  in  this   issue. 

Maine. 

^Bids  will  be  received  until  3  p.  m.,  July 
15,  by  James  A.  Wetmore,  .Acting  Supervising 
.Architect,  Washington,  D.  C,  for  the  basement 
excavation  for  the  new  United  States  Post  Of- 
fice building  at  Bangor,  Me.,  in  accordance  with 
the  drawings  and  specifications,  copies  of 
which  may  be  obtained  from  the  Custodian  of 
the  site  at  Bangor,  Me.,  or  at  the  office  of  the 
Supervising   Architect. 

Massachusetts. 

®The  Aberthaw  Construction  Co.,  Boston, 
has  secured  the  contract  for  an  8-story  ware- 
house. 182x82  ft.,  for  the  Lawrence  Leather 
Co.,  Peabody,  Mass.  This  building,  which  i.s 
being  designed  for  heavy  floor  load.s,  will  be 
constructed  on  a  flat  slab  system.  The  archi- 
tect is  A.  E.  Bump,  Boston 

Michigan. 

^Bids  will  be  received  until  3  p.  m.,  July 
25,  bv  Col.  McD.  Townsend,  U.  S.  Engineer. 
337  Federal  Bldg..  Detroit.  Mich.,  for  ma- 
chinery and  valves  for  new  lock  at  St.  Mary's 
Falls  Canal.  Sault  Ste.  Marie,  Mich. 

Missouri. 

•|«Bids  will  be  received  until  3  p.  in.,  Aug.  5. 
by  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C,  for  the  construc- 
tion, complete  (including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring,  interior  lighting  fixtures,  and  ap- 
proaches), of  the  United  States  Post  OflSce 
at  Marshall.  Mo.  The  building  is  one  story 
and  basement  and  has  a  ground  area  of  ap- 
proximately 4.900  sq.  ft.:  fireproof  first  floor; 
stone  facing  and  tin  roof.  Drawings  and  spec- 
ifications may  be  obtained  from  the  custodian 
of  site  at  Marshall,  Mo.,  or  at  the  office  of 
the  Supervising  Architect. 

•{•Bids  will  be  received  until  noon,  July  9, 
by  Nelson  C.  Burch.  Secretary,  Jefferson  City. 
Mo.,  for  the  erection,  complete,  of  an  addition 
to  the  building  known  as  the  "Boys'  Dormi- 
tory," belonging  to  Lincoln  Institute. 

•J«Bids  will  be  received  until  noon,  July  17, 
by  Lt.  Col.  Charles  L.  Potter.  U.  S.  Engineer^. 
Secretary,  Mississippi  River  Commission.  1307 
Liggett  Bldg.,  St.  Louis.  Mo.,  for  furnishing 
and  delivering  the  fabricated  structural  steel 
framing  for  a  shop  building.  70x160  ft.,  with 
truss  roof. 

New  Jersey. 

®John  W.  Coonev,  .Atlantic  City,  N.  J.,  has 
been  awarded  a  contract  to  build  an  amuse- 
ment center  to  comprise  a  pier,  theater,  dance 
hall,  skating  rink,  four  stores  and  a  carrousel 
on  the  beach  front  at  Cape  May,  at  a  cost  of 
$50,000. 

City  Council  of  Camden,  N.  J.,  is  reported 
to  have  authorized  an  appropriation  for  the 
improvement  of  the  water  front.  The  city 
has  one  modern  wharf  at  Cooper  St.  and  owns 
valuable  rights  at  several  other  street  ends. 
notably  Spruce  and  Clinton,  and  it  is  the  aim 
to  nrovide  shipping  facilities  as  rapidly  as 
practicable.     L.  E.  Farnham  is  City  Engineer. 

North  Carolina. 

•J-Bids  will  be  received  until  :!  !>.  m.,  .\uR. 
2.  by  the  Supervising  .-\rchitect.  Treasury  De- 


partment, Washington,  D.  C,  for  the  construc- 
tion ( including  plumbing,  heating  apparatus, 
gas  piping,  electric  conduits  and  wiring,  and  in- 
terior lighting  fixtures)  of  the  extension,  re- 
modeling, etc.,  of  the  United  States  post  oflice 
and  courthouse  at  Charlotte,  X.  C.  The  ex- 
tension is  two  stories  and  basement,  stone 
faced,  of  fireproof  construction  (except  roof), 
and  has  a  ground  area  of  approximately  12,600 
sq.  ft.  Drawing  and  specifications  may  be 
obtained  from  the  custodian  of  site  at  Char- 
lotte, N.  C,  or  at  the  office  of  the  Supervising 
-Architect. 

Oregon. 

^Bids  will  be  received  until  4  p.  m.,  July  11, 
by  the  Citv  .\uditor  of  Portland,  Ore.,  for 
6,000  ft.  oi  2%-in.  hose  and  900  ft.  of  1%-in. 
hose  in  .50-ft.  lengths  with  couplings. 

Pennsylvania. 

^Hids  will  be  received  until  noon,  July  8, 
for  furnishing  and  installation  of  power 
plant  equipment  for  the  State  Sanatorium  for 
Tuberculosis,  near  Cresson,  Cambria  County, 
Pa.,  for  the  Commonwealth  of  Pennsylvania, 
Department  of  Health.  Plans  and  specifications 
can  be  obtained  by  depositing  check  for  $25 
with  Dr.  Samuel  G.  Dixon.  Commissioner  of 
Health,  either  at  his  Philadelphia  oflice.  1900 
Race  St..  or  at  Harrisburg  office,  Harrisburg, 
Pa. 

^Bids  will  be  received  until  3  p.  m..  July  22, 
by  James  A.  Wetmore,  .\cting  Supervising 
Architect,  Washington,  D.  C.  for  the  con- 
struction (^including  plumbintr,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring, 
interior  lighting  fixtures  and  approaches)  of 
the  United  States  Post  Office  at  Hanover,  Pa. 
The  building  is  of  one  story,  basement  and 
mezzanine  and  has  a  ground  area  of  approxi- 
mately 4,900  sq.  ft. :  fireproof  construction 
throughout ;  stone  facing,  and  copper  roof. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Hanover,  Pa.,  or 
at  the  office  of  the  Supervising  .\rchitect.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

South  Carolina. 

•|»Bids  will  be  received  until  5:3n  p.  m..  July 
8.  by  Chas.  F.  Hard,  Chairman  of  the  Commit- 
tee. Greenville,  for  making  all  necessary  sur- 
veys and  mapping  for  a  complete  Block  Book 
of  the  city  of  Greenville,  S.  C,  in  .lecordaiice 
with  the  specifications  adopted.  Each  bid  must , 
be  accompanied  by  a  certified  check  made  pay- 
able to  the  Chairman  for  $250.  Specifications 
can  be  seen  at  the  oflice  of  C.  P.  Ballenger. 
City  Engineer,  or  will  be  mailed  upon  appli- 
cation to  him. 

Texas. 

4«Bids  will  b':  received  until  noon,  July  8, 
bv  H.  -M.  Metz,  President  Board  of  Trustees 
of  the  .\nstin  (Tity  Public  Schools,  at  .\ustin, 
Tex.,  for  the  erection  of  additional  wings 
and  the  remodeling  of  the  .\ustin  High  School. 
.'\  certified  check  for  $1,(W0  to  accompany  each 
bid  for  the  erection  of  the  building  Endl•e^s 
&  Walsh,  .Architects.  Littlefield  Bldg..  .\ustin. 
Tex.,  and  at  the  office  of  .\.  N.  McCallum.  Su- 
perintendent of  .\ustin  Public  Schools. 

4«Bids  will  he  received  until  9  a.  m..  Jiily 
15,  by  Frank  Rooney.  Clerk.  County  Commis- 
sioners' Court  of  Pecos  County,  Tex.,  at  Fort 
Stockton.  Tex.,  for  furnishing  the  county  jail 
at  Fort  Stockton.  Tex.,  with  cells  and  all  nec- 
essary steel  material.  Bids  must  be  .iccom- 
panied  by  a  certified  check  or  draft  in  the  sum 
of  $.">0(.X  Plans  and  specifications  can  be  seen 
at  the  oflice  of  the  County  Clerk  of  Pecos 
Countv.  Tex.,  or  at  the  oflice  of  the  architect. 
The  Falls  City  Construction  Co..  at  Louisville, 
Ky.  A  copy  of  plau.-s  and  specifications  may 
be  obtained  by  addressing  the  said  Falls  City 
Construction  Co.   and  paying  for  same. 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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^Bids  will  be  received  until  9  a.  m.,  July 
15,  by  Frank  Rooney,  Clerk.  County  Commis- 
sioners' Court  of  Pecos  County,  Tex.,  Fort 
Stockton,  Tex.,  to  build  certain  alterations  and 
additions  to  the  courthouse  and  jail  of  Pecos 
County.  Bids  must  be  accompanied  by  a  certi- 
fied check  or  draft  in  the  sum  of  $.3,000.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  County  Clerk  of  Pecos  County.  Tex.,  or 
at  the  office  of  the  architect.  The  Falls  City 
Construction  Co.,  Louisville,  Ky.  A  copy  of 
plans  and  specifications  may  be  obtained  by 
addressing  the  Falls  City  Construction  Co.,  at 
Louisville,  Ky.,  accompanied  by  certified  check 
for  the  sum  of  $25.  The  successful  bidder  will 
be  paid  for  this  work  in  county  scrip,  or  Ci  per 
cent  interest-bearing  warrants,  falling  due  in 
installments  annually  until  the  entire  debt  is 
fully  paid,  and  as  may  be  provided  for  by  con- 
tract. 

•J»Bids  will  be  received  until  10  a.  m.,  July 
5,  by  the  School  Board,  Meridian,  Tex.,  for 
constructing  a  two-story  and  basement  brick 
and  stone  school  building.  Plans  and  specifi- 
cations on  file  at  the  First  National  Bank, 
Meridian,  Tex.,  and  in  the  office  of  Walter  E. 
Taylor,  architect.  Fort  Worth,  Tex.  A  certi- 
fied check  of  $.300  required  with  each  bid. 

4»Bids  will  be  received  until  noon,  July  15, 
by  Dan  C.  Smith,  Jr.,  City  Comptroller  and 
Secretary.  Houston.  Tex.,  for  the  construction 
of  a  reinforced  concrete  warehouse  and  a  rein- 
forced concrete  oil  tank  vault  according  to 
plans  and  specifications  prepared  by  the  City 
Engineer.  Plans  and  specifications  are  on  file 
at  the  office  of  the  City  Engineer.  Certified 
check  for  $.300  required  with  bid. 

•J«Bids  will  be  received  until  noon,  July  15, 
by  D:in  C.  Smith,  Jr.,  City  Comptroller.  IIous- 
ton,  Tex.,  for  construction  and  setting  of  two 
steel  oil  tanks.  Certified  check  for  $100  re- 
quired with  bid. 

®The  .Atlantic,  Gulf  &  Pacific  Co.,  Monad- 
nock  Bldg..  San  Francisco.  Cal.,  and  Park 
Row  Bldg.,  New  York  Citv,  has  been  aw-arded 
the   contract  at  $2,365,711"  by  the   U.   S.   Gov- 


ernment for  improving  the  Houston  ship 
channel.  Bids  on  this  work  were  opened  some 
time  ago,  and  the  plant  for  the  work  is  now 
being  assembled.  The  dredge  Texas  has  ar- 
rived at  Galveston  to  enter  upon  the  contracts. 
A  fleet  of  six  dredges  will  do  the  work.  An- 
other of  the  fleet  of  dredges  will  leave 
Charleston,  S.  C,  within  a  few  days.  The 
dredge  Galveston,  owned  by  the  North  .Ameri- 
can Dredging  Co.,  also  will  be  used  in  the 
work.  The  fleet  of  six  dredges  will  include 
five  suction  pumps  of  from  22  to  27  ins.  in  di- 
ameter. 

Washington 

^Bids  will  be  received  until  July  20  by  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  construction  of 
pier  5.  removal  of  old  pier  5.  and  dredging  at 
the  navy  yard,  Puget  Sound.  Wash.  Plans  and 
specifications  can  be  obtained  on  application 
to  the  bureau  or  to  the  commandant  of  the 
navy  yard  named. 

.-\.'t  an  election  held  in  the  city  of  Everett, 
Wash.,  June  18,  the  citizens  authorized  the  is- 
suance of  $65,000  in  bonds,  with  w-hich  to  pur- 
chase the  improvements  on  the  municipal  dock 
site,  to  extend  the  present  dock  200  ft.  and  to 
construct  additional  dock  facilities.  It  is  pro- 
posed in  this  connection  to  purchase  the  Ever- 
ett Improvement  Co.'s  dock  and  about  eight 
acres  of  water  front  land  lying  between  the 
two  docks  for  the  purpose  of  constructing  a 
municipal  natatorium.  wading  pools,  tennis 
courts,  sand  pits,  yacht  clubs  and  recreation 
piers.  It  is  proposed  that  an  incinerator  be 
constructed  and  that  refuse  consuincd  will 
heat  the  salt  water  for  the  natatorium  and 
furnish  the  necessary  power  to  operate  the 
machinery  on  the  muniicpal  docks.  Alex. 
Thompson  is  Commissioner  of  Public  Works. 
W.  D.  Barkhufif  is  City  Engineer. 

Wisconsin. 

®Levis  &  McDonald  have  been  awarded  a 
contract  at  about  $20,000  for  building  the  piers 
base   for  the   fainter   gates   and   extension   of 


the  retaining  wall  for  flood  protection  at  Black 
River  Falls.  Wis.  This  includes  all  the  coffer- 
dams and  blowing  out  of  the  old  dam.  The 
Modern  Steel  Structural  Co.  of  Waukesha  has 
the  contract  for  eight  14-in,  steel  tainter  gates 
at  a  cost  of  $6,228. 

Canada. 

^Bids  will  be  received  until  noon,  July  10, 
by  H.  N.  Scott,  Secretary,  High  School  Board, 
Estevan,  Sask.,  for  the  erection  of  a  Collegiate 
institute  building  at  Estevan,  Sask.  Eacli  ten- 
der must  be  accompanied  by  a  certified  check 
for  $500  and  the  successful  tenderer  must  fur- 
nish a  bond  for  $15,000  approved  by  the  board. 
Plans  and  specifications  may  be  seen  at  the 
office  of  Storey  &  Van  Egmond,  Architects. 
Regina,  Sask.,  and  at  the  office  of  H.  N. 
Scott. 

®Capt.  John  McQueen,  Amhersburg,  Ont.. 
has  been  awarded  the  contract  at  about  $3,00rt 
for  building  a  breakwall  in  Maiden  Town- 
shir)  for  the  Canadian  Government. 


"The  Book  is  to  be  Commended' 

— Engineering  News. 

This,  we  believe,  will  also  be  the  verdict  of  all 
who  study  "Cost  Keeping  and  Management 
Engineering"  by  Halbert  P.  Gillette  and  Richard 
T.  Dana.  Many  young  engineers  will  find  that  a 
knowledge  of  the  principles  of  cost  keeping  will 
enable  them  to  secure  a  position  with  contracting 
firms,  for  contractors  are  more  than  ever  alive  to 
the  advantages  derived  from  an  accurate 
knowledge  of  unit  cosU.  But,  whether  an 
engineer  expects  to  be  employed  to  keep  costs,  or 
noc,  he  should  know  how  to  keep  them.  It  is  now 
t  tie  common  practice  for  railway  engineers  and 
others  to  record  costs  of  work  done  by^  the  con- 
tractors, so  as  to  insure  accurate  estimates  of 
costs  of  similar  work  that  may  be  done  in  the 
future.  There  is  not  an  engineer,  therefore,  who 
should  not  secure  a  copy  of  this  book.  It  con- 
tains 380  pages  (6x9  ins.)  and  its  price  is  $3.50  net, 
postpaid.    Order  direct. 

The   Myron   C.  Clark   Publishing   Co. 

608  S.  Dearborn  St.,     Chicago 


A  Text  Book  on  Graphic  Statics 

By  CHARLES   W.  MALCOLM,  C.  E. 

It  has  not  been  the  object  of  the  writer  to  discover  new  princi- 
ples, but  rather  to  present  the  subject  clearly  and  logically. 
Many  texts  on  Graphic  Statics  are  open  to  the  criticism  that  they 
have  a  tendency  to  state  principles  and  give  construction  with- 
out proofs.  It  has  been  the  aim  of  the  writer  to  give  the  proofs, 
together  with  full  explanations  of  the  constructions. 

The  four  parts  of  the  text  are:  General  Principles — Framed 
Structures — Roof  Trusses — Beams — Bridges. 

*****The  book  is  thoroughly  up-to-date  in  reflecting  modern  practice, 
and  is  at  once  comprehensive  and  consise*****  "Engineering  Record" 

*****Professor  Malcolm  has  rendered,  not  only  the  student,  but  the 
practical  worker  as  well,  a  real  service  in  the  preparation  of  this  work***** 

"American  Architect" 

Cloth,   6x9   inches;   330  pages;    155 
drawings.     Price  $3.00,  net  postpaid. 

Sixteen-page  pamphlet  giving  table  of  contents  and 
sample  pages  free. 

Myron  C.  Clark  Publishing  Co. 


608  S.  Dearborn  Street 


Chicago,  Illinois 


•{•indicates  work  now  open  for  bids,     '•'indicates  a  contract  let  recently. 
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Some  Economic  Features  of  Specifica- 
tions,  with   Particular   Refer- 
ence to  Road  Work. 

There  is  nothing  new  in  the  saying  that  the 
best  engineers  are  often  those  who  have  had 
some  experience  as  contractors.  The  dollars 
and  cents  point  of  view  is  thus  forced  upon 
an  engineer  who  might  otherwise  never  meas- 
ure the  requirements  of  his  specifications 
with  a  money  scale.  Some  engineers,  howev- 
er, seem  able  to  put  themselves  in  the  mental 
attitude  of  the  contractor,  even  though  they 
themselves  have  never  bid  upon  any  contract 
work  :  but  unfortunately  this  is  not  the  case 
with  all  engineers,  as  can  be  seen  by  any  one 
who  has  occasion  to  study  many  specifica.- 
tions. 

Specifications  are  commonly  written  with  in- 
adequate knowledge  of  the  cost  entailed  by 
every  restriction  and  every  ambiguity.  Al- 
though it  has  been  repeatedly  pointed  out  that 
no  requirement  should  find  a  place  in  a  speci- 
fication unless  it  can  be  demonstrated  that  it 
is  economically  justifiable,  and  although  it  is 
self-evident  that  ambiguity  never  can  have  any 
justification,  it  is  seldom  that  we  see  specifica- 
tions and  contracts  that  are  free  from  un- 
economic requirements  and  ambiguities, 

.Among  the  common  requirements  that  we 
regard  as  being  uneconomic  are  those  relating 
to  certified  checks,  excessive  bonds,  and  large 
per  cent  of  monthly  estimate  retained  until 
completion. 

A  certified  check  of  10  per  cent  of  the 
bidding  price  sounds  little  enough — until  you 
go  into  the  contracting  business.  Then  you 
find  that  you  can  speedily  tie  up  most  of  your 
cash  in  certified  checks,  and  can  get  no  further 
credit  from  your  banker.  .A.  bidding  boi.d 
serves  every  purpose  served  by  a  certified 
check,  and  leaves  a  contractor's  cash  free.  In 
these  days  of  security  companies  there  is  abso- 
lutely no  economic  excuse  for  requiring  certi- 
fied checks.  Bidding  bonds  serve  the  same 
purpose,  cost  little,  and  tie  up  no  capital. 

It  is  not  unusual  to  require  contractors  to 
furnish  bonds  in  amount  equal  to  half  the  con- 


tract price  for  all  the  work.  Sometimes  the 
bond  is  even  higher.  This,  again,  is  uneco- 
nomic in  nearly  every  case,  and  particularly  is 
it  true  of  work  when  the  cost  can  be  very  ac- 
curately estimated,  such  as  road  and  street 
work.  A  bond  on  public  zvork  should  not  be 
much  greater  than  zuill  cover  the  loss  to  the 
public  in  case  the  contractor  "throws  up  the 
job."  In  our  opinion  this  criterion  makes  it 
unnecessary  to  require  a  bond  of  more  than  25 
per  cent  of  the  contract  price,  and,  as  a  rule, 
a  bond  of  1-5  per  cent  would  serve  every  pur- 
pose. The  contractor  pays  money  for  bonds 
issued  by  security'  companies,  and  no  other 
sort  of  bonds  should  be  accepted  on  public 
work.  .A  very  large  bond  is  often  as  hard  for 
a  contractor  to  get  as  a  large  loan,  because 
a  security  company  is  not  inclined  to  load  its 
capital  up  with  obligations,  even  though  there 
is  small  risk  involved. 

More  uneconomic  than  certified  check  re- 
quirements and  large  bonds  is  the  retention 
of  a  large  part  of  the  monthly  estimate. 
Where  a  good  bond  is  given — and  no  other 
should  be  accepted — it  is  our  opinion  that  none 
of  the  monthly  estimate  should  ordinarily  be 
withheld  from  the  contractor.  Certainly  any 
such  amount  as  2-5  per  cent  retained  each 
month  is  an  economic  blunder.  What,  then, 
shall  we  say  of  that  legislative  act  passed  many 
years  ago  in  California,  called  the  Vrooman 
act,  under  which  a  contractor  for  city  and 
town  work  must  finish  his  entire  job  before  he 
gets  a  cent  of  pay?  It  is  nothing  short  of 
amazin.g  that  the  engineers  and  contractors  of 
California  have  permitted  such  a  piece  of  ab- 
surdity to  remain  among  the  statutes  of  the 
State.  The  Vrooman  act  operates  to  eliminate 
competition  and  to  favor  the  fevv  who  have 
large  capital  or  extensive  credit.  In  a  less 
degree,  but  in  the  same  manner,  does  a  reten- 
tion of  2-5  per  cent  or  even  10  per  cent  of  a 
monthly  estimate,  serve  to  limit  competition 
and  increase  the  "carrying  charges"  of  con- 
tract work.  Finally,  Uiidcr  anv  provision  for 
a  retained  percentage,  we  have  the  absurdity 
of  a  steadily  increasing  amount  held  back 
while  the  work  remaining  to  be  done  is  as 
29 


steadily  decreasing.  In  other  words  the  se- 
curity  is   inversely  proportioned   to  the   risk ! 

We  have  often  spoken  of  the  unfairness  of 
most  penalty  clauses  for  non-completion  with- 
in the  time  limit.  A  penalty  clause  to  be  fair 
should  also  contain  the  converse  of  a  penalty, 
namely  a  bonus  for  every  day  saved  within  the 
specified  time  limit.  Rarely  is  such  a  bonus 
oflfered.  Surely  if  there  is  to  be  a  loss  of  J50 
a  day  to  the  public  because  a  road  is  not  fin- 
ished before  a  specified  day,  there  must  be  an 
equal  gain  for  every  day  saved.  The  fact  is, 
however,  that  the  penalty  is  usually  greater 
than  is  warranted,  and  is  not  an  economic  re- 
quirement. 

Not  all  engineers  realize  the  difficulties  that 
confront  a  contractor  in  getting  materials  de- 
livered on  time.  Freight  congestion  and  the 
like  cause  unpreventable  delays.  Scarcit>'  of 
laborers  is  another  source  of  unavoidable  de- 
lay that  especially  affects  western  contractors. 
Excessive  penalty  clauses  therefore  act  in  one 
of  three  ways  to  increase  the  cost  of  work : 

1.  By  limiting  competition  to  a  few  con- 
tractors. 

2.  By  causing  intelligent  and  honest  con- 
tractors to  bid  high, 

3.  By  favoring  the  sort  of  contractor  who 
is  more  of  a  gambler  or  a  crook  than  an  hon- 
est business  man. 

More  than  50  contractors  bid  on  a  certain 
piece  of  railway  work  the  other  day,  and  co- 
incidently  only  two  contractors  bid  on  certain 
government  work.  In  the  case  of  the  railway 
work  the  50  contractors  felt  sure  of  prompt, 
full  pay,  and  no  danger  from  penalties  in  case 
the  work  was  delayed  for  reasons  beyond  their 
control.  The  two  government  contractors  ap- 
parently were  the  only  ones  who  had  "nerve" 
enough  or  capital  enough  to  bid  on  a  piece  of 
work  that  should  have  called  out  a  large  num- 
ber of  bidders. 

Engineers  unwisely  continue  to  insert  gen- 
eral clauses  such  as  the  following; 

1.  Making  tlie  engineer  the  final  arbiter  in 
case  of  dispute  between  the  contractor  and  the 
engineer. 

2.  Giving  the  engineer  power  to  direct  the 
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contractor's  men,  and  to  act,  in  fact,  as  man- 
ager of  construction. 

3.  Providing  that  specified  quantities  may  be 
increased  or  decreased  to  any  desired  degree 
without  change  of  unit  prices. 

4.  Making  the  contractor  responsible  for 
the  strength  or  durability  of  the  resulting 
structure,  even  though  he  has  had  no  voice 
in  its  design,  or  in  the  specifications,  or  even 
in  handling  his  own  men. 

True  it  is  that  such  clauses  never  find  sup- 
port by  any  court,  but  they  serve  to  make 
honest  contractors  fearful  of  costly  litigation 
that  might  occur  as  a  result  of  doing  work  for 
an  engineer  who  would  write  such  unfair 
clauses.  Often  these  clauses  are  inserted  by 
lawyers  and  not  by  engineers,  but  the  con- 
tractor invariably  regards  the  engineer  as  their 
author,  and  is  correspondingly  fearful  of  the 
result  of  working  under  the  engineer.  Unfair 
clauses  of  this  sort  have  done  more  to  breed 
corruption  among  contractors  than  can  well  be 
imagined  by  those  who  have  never  been  be- 
j^ind  the  scenes. 

Not  an  uncommon  defect  of  road  specifica- 
tions is  failure  to  call  for  bids  by  the  cubic 
yard  of  classified  grading.  Sometimes  a  lump 
sum  bid  is  asked  for  all  grading  shown  on  the 
plans.  Sometimes  no  classification  of  rock, 
earth,  etc.,  is  given.  In  either  case  the  cost 
of  grading  will  average  much  higher  than 
where  unit  prices  on  classified  excavation  are 
called   for.     Railways  have  demonstrated   this 


fact  again  and  again.  Incidentally  we  may 
add  that  while  highway  engineers  do  not  imi- 
tate railway  engineers  on  this  desirable  point 
of  specification  writing,  they  often  do  imitate 
them  on  a  point  of  a  design  that  should  sel- 
dom he  followed  in  road  building,  namely  the 
making  of  heavy  cuts  and  fills  to  secure  uni- 
formity light  gradients. 

The  inspector  of  modern  road  work  is  a 
man  of  great  importance.  He  should  not  be 
a  young  man  whose  head  is  swelled  with  the 
idea  that  his  function  is  to  boss  both  the  con- 
tractor and  his  men,  an  idea  that  is  usually 
fostered  by  some  general  clause  in  the  specifi- 
cations. Nor  should  he  be  an  old  man  who 
has  risen  from  the  ranks — or  has  been 
too  "rank"  to  rise  at  all — and  can  com- 
mand only  a  meager  salary,  without  the 
ability  truly  to  earn  what  he  commands. 
A  road  inspector  should  be  a  skilled  man,  paid 
so  well  that  he  has  no  temptation  to  accept 
any  "favors" ;  and  he  should  be  in  vigorous 
health,  that  he  may  cover  the  entire  work  thor- 
oughly. It  would  be  well  if  specifications 
could  also  be  made  to  specify  the  inspectors 
as  well  as  to  specify  the  work  they  are  to  in- 
spect. 

Many  macadam  and  asphalt  macadam  speci- 
fications fail  to  provide  a  sufficiently  definite 
clause  as  to  rolling  both  the  subgrade  and  the 
macadam.  Under  the  vague  clauses  common- 
ly written,  the  amount  of  rolling  is  wholly  at 
the   discretion   of  the  engineer.     Surely  there 


are  some  limits  that  can  be  named.  It  should 
not  be  permitted,  for  example,  to  roll  much 
more  than  100  tons  of  rock  per  day  with  a 
10-ton  roller. 

At  least  one  State  Highway  Commission 
now  makes  a  definite  requirement  as  to  the 
amount  of  stone  that  shall  be  rolled  per  day 
by  one  roller.  As  noted  in  our  last  issue,  the 
California  State  Highway  Commission  in  its 
specifications  provides  that  a  ma.ximum  of  100 
tons  of  broken  stone  rolled  per  day  shall  be 
deemed  the  capacity  of  a  10-ton  road  roller. 
This  is  the  first  requirement  of  a  kind  that  we 
have  ever  seen  in  any  specification. 

The  sacred  rattler  test  is  often  prescribed 
for  stone  that  is  to  go  into  the  base  of  a  road, 
when  if  prescribed  at  all,  it  should  apply  only 
to  the  stone  that  forms  the  wearing  coat.  .'Al- 
most any  stone  properly  rolled  will  make  a 
satisfactory  base ;  and  almost  any  binder  will 
serve  well  enough  to  bind  the  base.  Expensive 
stone  and  expensive  stone  screenings  for  a 
macadam  base  are  rarely  justifiable. 

Many  road  specifications  require  inordinate 
quantities  of  asphaltic  oil.  We  called  attention 
to  this  economic  mistake  in  our  issue  of  Feb. 
28,  li>12,  where  it  was  pointed  out  that  the 
best  engineering  design  now  limits  the  use  of 
asphaltic  oil  to  the  wearing  coat,  and  does  not 
permit  its  use  in  the  base.  Any  oil  in  excess 
of  about  1  gal.  per  square  yard  is  wasted,  and 
often  worse  than  wasted,  in  that  it  lubricates 
the  stone. 
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The  Relation  of  Increase  of  Street  Rail- 
way Traffic  to  Increase  of 
Population. 

The  following  study  of  the  relation  of  the 
increase  of  street  railway  traffic  to  increase  of 
population  has  been  made  by  Mr.  George  P. 
Watkins,  one  of  the  statisticians  of  the  Public 
Service  Commission  of  the  first  district  of  the 
state  of  New  York.  We  extract  the  portions 
printed  below  from  the  reports  of  the  Com- 
mission for  the  year  1910. 

It  has  been  suggested  by  a  German  student 
of  the  growth  of  street-railway  traffic*  that, 
within  certain  limits  and  rather  roughly,  the 
relation  of  a  city's  traffic  to  its  population  con- 
forms to  a  definite  principle  which  is  suscept- 
ible to  mathematical  expression.  This  princi- 
ple is:  Traffic  varies  as  the  square  of  popu- 
lation. The  same  (juadratic  formula  was  ap- 
plied at  an  earlier  date  to  estimate  the  prospec- 
tive traffic  of  steam  roads. t  Whether  it  ap- 
plies to  New  York  or  not,  and,  more  generally, 
what  simple  mathematical  formula  may  be  ap- 
propriate to  this  city,  are  the  questions'  consid- 
ered  below. 

POPULATION    .\Nn   TR.AFFIC  OF   NEW    YORK    CITY   BY 
DECENNIAL   YEARS. 

Table  I  shows  population,  square  of 
population,  and  traffic  for  New  York  City 
(present    area)    for    si.x    successive    decennial 

•Mattei'sdorff — Stiidtische  Verkehrsfragen,  Un- 
tersuchung  dei-  den  stiidtischen  Verkehi-  bestim- 
menden  Einflusse  und  Nutznwendung  der  Ergeb- 
nisse  bei  Verkphrsschiitzungen — Berlin.  1907.  An 
article  in  the  Street  Ilailway  Journal  of  June  2, 
1906 — Influences  determining  street  railway  traf- 
fic in  German  cities — expresses  the  same  ideas. 

In  the  pamphlet  Mattersdorff  says:  ".\ccording 
to  diagrams  1  and  2,  the  number"  of  passengers 
per  year  increases  in  the  proportion  of  the 
square  of  population  up  to  500,000  Inhabitants, 
from  there  on  in  direct  proportion  to  population, 
(Nach  Abb.  1  und  2  wachst  die  -Anzahl  der  jiihr- 
lich  beforderten  Personen  bis  etwa  14  Million 
Einwohner  quadratisch  zur  Einwohnerzahl,  von 
da  ab  linear  proportional  zu  derselben)."'  But 
after  including  local  river  traffic  for  Hamburg 
and  elevated  and  underground  passengers  for 
Berlin,  he  omits  the  qualification,  and  says: 
"Even  in  the  case  of  cities  of  more  than  half  a 
million,  the  number  of  passengers  Increases  in 
a  quadratic  relation  to  the  number  of  inhabit- 
ants. (Die  .\nzahl  der  beforderten  Personen 
auch  bei  hoheren  Einwohnerzahlen  als  "A  Million 
unveriindert  in  Quadratischer  Al^hiingigKelt  von 
der  Einwohnerzahl  zunimmt)." 

tWellington,  Railway  Location,  6th  edition, 
1908. 


T.\BLE  I— POPULATION.  SQUARE  OF  POPULATION,  TRAI'^FIC  AND  DECENNIAL  INCREASES 

Increase  of      Square  of  Increase  Increase 

population     population  of  same                 Traffic  of  traffic 

Population,     by  decades,     (millions).  by  decades.            (fares).  by  decades. 

1860 1.174,779  1.380,623  i-iO.SSO.OOO  

1870 1.478,103             303,324            2,184.484  803,859           '148,583,000  97.753,000 

1880 1,911,698             433,595           3,655,744  1,471.260           1287,501,000  138.918,000 

1890 2,607,414            695,716           6,796,449  3,140,705           '600,414,000  312,913,000 

1900 3,437.202             829,788         11.812.969  5.016.520             846,353.000  245,939.000 

1910 4,766,883         1,329,681         22,724,289  10,911,320         1.531,263,000  684,910,000 

'Ford,   Street  Railway  Journal.  October  a,  1901,  nominally  including  transfers. 
=U.    S.    Census,    Street    Railways.    1902,    p.    24. 


years  from  1860  to  1010.  The  traffic  figures 
were  compiled  by  the  Bureau  of  Statistics  for 
the  latest  two  dates,  and  for  the  others  ob- 
tained  from  the  sources   indicated. 

The  figure  of  traffic  for  1890  may  be  slightly 
too  large,  owing  to  the  inclusion  of  the  traffic 
of  certain  suburban  districts  of  small  impor- 
tance. The  Yonkers  R.  R.  is.  however,  the 
only  one  that  clearly  ought  not  to  be  included. 
On  the  basis  of  receipts  as  reported  to  the 
State  Railroad  Commission  and  the  reported 
rate  of  fare  (5  cts.)  for  1890  (a  troubled 
period  for  the  company),  the  number  of  pas- 
sengers is  estimated  at  421.2(;0,  too  sinall  to  be 
significant  in  a  total  of  600,000,000. 

The  figures  for  1880  and  before  are  nomi- 
nally inclusive  of  transfers,  but  it  may  be  as- 
sumed that  they  do  not  actually  enter  into  con- 
sideration till  a  later  date.  These  same  figures 
do  not  include  Richmond  Borough  (Staten 
Island).  Th^  Staten  Island  Shore  R.  R.  came 
into  existence  between  1860  and  1870.  It  ren- 
dered no  report  of  traffic  for  the  year  1870,  its 
operations  being  disturbed  bv  bankruptcy.  In 
1869  it  carried  121,086  passengers.  In  1880  the 
number  was  21.3,905. 

Mattersdorff  includes  omnibus  traffic,  which 
is  a  small  element  in  New  York  City.  The 
Fifth  .A.venue  Coach  Co.  reports  5,7.55,221  pas- 
sengers at  10  cts.  each  and  549,954  at  5  cts. 
for  the  fiscal  year  1910.  This  business  is  of 
recent  growth.  The  company  carried  3,609,304 
passengers  in  1909. 

It  is  evident  that  none  of  the  above  men- 
tioned deviations  from  e.xact  comparability  in 
the  figures  of  the  table  are  important  enough 
to  affect  their  availability  for  statistical  pur- 
poses. 

The  population  figures  are  of  course  those 
of  the  United  States  census.  But  the  figure 
for  1890  is  increased  by  100,000  to  allow  for 
deficiency    in    enumeration.       No    account     is 


taken  of  the  fact  that  the  enumeration  of  1910 
is  of  date  .April  15,  while  the  other  censuses 
were  taken  as  of  June  1.  Apparently  an  al- 
lowance should  be  made  for  increase  of  pop- 
ulation during  the  46  days  from  .April  15  to 
June  1,  1910.  .Actually  for  an  urban  commu- 
nity, and  particularly  for  New  York  City,  the 
putting  forward  of  the  census  date  means  the 
inclusion  of  many  names  that  would  otherwise 
escape  being  counted  in  the  city  because  of  ab- 
sences from  town  for  the  summer  at  the  later 
date.  Technically  the  count  is  of  persons  res- 
ident in  a  particular  locality,  but  actually  tem- 
porary absence  means  frequent  failure  to  count 
at  home  and  a  tendency  to  count  where  found. 
as,  e.  g.,  in  the  case  of  college  students  dur- 
ing term  time.  Hence  no  attempt  is  made  to 
correct  the  1910  figure  for  the  difference  of 
date.  We  could  only  guess  at  the  amount  in- 
volved, even  supposing  we  knew  definitely  the 
direction  in  which  correction  should  be  made. 

The  relations  between  these  quantities  are 
shown  in  the  curves  of  Diagram  1.  On  inspec- 
tion of  tliese  curves  it  is  evident  that  the  year 
1890  shows  an  unusual  increase  of  traffic  over 
the  preceding  decennial  year,  as  compared  with 
the  increase  of  population.  The  reasons  for 
this  peculiarity  will  be  discussed  later.  The 
movement  of  population  shows  a  remarkable 
degree  of  regularity.  The  rate  of  growth  of 
traffic  was  greater  than  in  proportion  to  the 
square  of  population  during  the  first  thirty 
years,  and  apparently  at  a  somewhat  less  rate 
during  the   last  twenty. 

For  comparing  relative  increases  of  differ- 
ent things,  and  for  different  periods  of  the 
same  thing,  logarithmic  are  to  be  preferred  to 
arithmetic  curves,  since  the  accidents  of  the 
scale  used  and  of  the  position  of  the  curve  or 
its  parts  upon  the  diagram  thus  lose  their 
power  to  disturb  the  effect.  Thus  the  position 
of  the  population  curves  in  Diagram  2  is  de- 
termined with  reference  to  ease  of  comparison. 
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The  logarithmic  quantities  required  are  as  fol- 
lows (Table  II)  : 

TABLE    II.— LOGARITHMS    OF    BASIC    FIG- 
URES OF  TABLE  I. 
Logarithms     Logarithms 


TABLE  III.- 


ni^Tv>^^i,'^^^J^^S^.l^^^^'^''^^'^°^'^'^^^^^'^^^^'    OP    SQUARE    OF    POPULATION.    AND 
OF  TRAFFIC  BY  DECADES;  ALSO  FARES  PER  CAPITA  FOR  DECENNIAL  YEARS. 

Square  of 


of 
Date.  population. 

1860 6.0700 

1870 6.1697 

1880 6.2815 

1890 6.4162 

1900 6.5362 

1910 6.6783 


of  squares  of  Logarithms 
population.       of  traffic. 
6.1402  7.7061 

6.3393  8.1720 

6,5630  8.4586 

6.8323  8.7784 

7.0723  8.9276 

7.3564  9.1850 


1860 
1S70 
1880 
18»0 
1900 
1910 


All  that  is  shown  in  Diagram  1  as  regards 
the  relations  of  the  curves  and  their  parts  to 
each  other  is  more  clearly  shown  in  Diagram 
2.  The  curves  of  population  are  somewhat 
concave,  definitely   showing  a  slightly  increas- 
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ing  rate  of  increase.  .An  exactly  geometrical 
rate  of  increase  would  make  the  logarithmic 
curve  a  straight  line.  This  means  that  the 
population  of  New  York  City  has,  since  the 
Civil  War,  increased  at  a  somewhat  greater 
than  geometrical  rate.  This  appears  also  in 
the  per  cent  increases  elsewhere  given,  which 
run  from  the  decade  1860-1870  on  as  follows: 
2.5.8,  29.3,  .36.4,  31.8.  .38.7  per  cent.  The  un- 
modified census  return  for  1890  would  give 
31.2  in  place  of  36.4  per  cent  and  37.1  in  place 
of  31.8,  thus  showing  an  uninterrupted  increase 
of  the  per  cent  rate  in  each  decade. 

The  curve  of  traffic,  on  the  other  hand,  is 
convex,  though  not  without  irregularities, 
which  appear  in  the  1890  and  the  1910  in- 
creases. The  1890  to  1900  portion  drops  de- 
cidedly below  a  direction  parallel  with  that  of 
the  curve  for  the  square  of  population.  .Aside 
from  this  stretch,  the  course  of  the  curve  is 
quite  regular.  But  the  last  stretch  of  the 
traffic  curve  departs  from  the  parallel  position 
in  the  direction  of  the  horizontal,  while  the 
other  stretches,  except  the  one  for  1890-1900, 
depart  toward  the  vertical.  That  is.  the  rate 
of  increase  of  traffic  was  less  than  in  propor- 
tion to  the  square  of  population  in  the  last 
decade. 


Doubt  has  been  thrown  upon  the  accuracy  of 
the  Federal  Census  of  1890  as  regards  the  enu- 
meration of  New  York  City.  Some  allowance 
is  made  for  this  in  the  1890  figure  used.  But 
there  remain  other  reasons,  relating  to  the 
available  means  of  transit  and  their  develop- 
ment within  the  decade,  which  account  for  the 
irregularity  in  the  character  of  the  relation 
between  population  and  traffic  increases  for 
1890-1900. 

Figures  of  per  cent  increase  corresponding 
to  the  numbers  of  Table  1,  with  an  additional 
column  for  the  ratio  of  passengers  to  popu- 
lation,  are  contained   in   Table   III. 

These  figures  only  show  in  a  different  way 
what  appears  in  the  curves.     The  192  per  cent 


increase  in  traffic  for  the  decade  1860-1870  is  a 
phase  of  the  initial  development  of  transporta- 
tion, where  the  relative  increase  has  not  the 
same  meaning  as  later.  The  smallness  of  the 
base  for  this  per  cent,  i.  e.,  43  rides  per  capita 
per  year,  should  be  kept  in  mind.  The  irregu- 
larity in  the  1890  and  the  1900  increases  is 
again  noticeable.  The  disproportionate  num- 
ber of  per  capita  rides  in  18W  confirms  cer- 
tain suspicions  with  regard  to  the  accuracy  of 
the  figure  for  population,  but  its  peculiarity  is 
not  thus  to  be  entirely  explained  away. 

In  order  to  smooth  out  this  irregularity 
somewhat,  increases  for  20-year  periods  have 
been  computed.  Thcv  are  as  follows ;  Table 
IV.: 


TABLE   n 

Aniuuiu.s. 

'       ISSO.  1900. 

Population     I.SIJ-S?*  J'i?;-:?? 

Square  of  population 3,6n5,  r44  J.l'Slr' '!» 

Traffic                                         287,501.000  846.."..';.'1.0l>0 

1890  1910. 

Population  £.607,414  .1,766.883 

Square  of  population 6.796,449  22.724,289 

Traflic   .....    600,414,000  1,531,263.000 


Increase*, 
20-year 
period. 

1.52.">,504 

S.l. ^',1.225 

554,852.000 

2.1.59.469 

15.927,840 

930,849,000 


Per  cent 

Increase. 

79.80 

223.13 

194.38 

82.82 
234.36 
155.03 
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TABLE  V. 


-TRAFFIC  OF  NEW  TOKK  CITY  SUBDIVIDETD      AS     SURFACE,      ELEVATED     AND        TRAFFIC    AND    POPULATION    IN    THE    MOST   RECENT 
SUBWAY.    AND   CORRESPONDING  PER  CENT  INCREASES. 


Year.  Surface. 

1880    =226,669,173 

1890    1328,702,848 

1900    1595,224,145 

1910    =763,140,739 


Elevated.      Underground.  Total. 

'60,831,757         287,500,930 

2271711014  600,413,862 

=251,128,913         846,353,058 

"456,320,081  311,802,094  1,531,262,914 
Per  Cent  Increase. 


Period. 

1880  to  1890 

1890   to  1900 

1900  to  1910 

^Obtained   by   subtraction. 

'Ford's  figures. 

^These   figures   are  affected   slightly 
vated  and   surface  traffic  in  Brooklyn. 


Surface. 
45.01 
81.08 
28.21 


Elevated. 

346.66 

DT.57 

81.71 


All  rapid 

transit. 

346.66 

D7.57 

205.87 


Total. 

108.84 
40.96 
80.92 


by  the  approximate  character  of  the  division  between  ele- 


DECENNIUM    BY   YEARS. 

Figures  are  available  for  the  study  of  the 
variation  of  traffic  by  years  for  the  last  decade 
or  so.  This  is  the  period  during  which  the 
elevated  roads  have  been  electrified  and  the 
subway  built  and  put  into  operation.  Diagram 
3  shows  the  growth  of  traffic  year  by  year  and 
the  corresponding  population  figures  for  1905 
as  well  as  for  1900  and  1910,  together  with 
certain  curves  for  classes  of  traffic.  It  appears 
that  the  growth  of  traffic  from  1900  to  1905 
conformed  very  closely  to  the  square  of  popu- 
lation,  while   from    l!»'ii5    to   1910    traffic     (c/. 


Here  also  the  rate  of  increase  of  traffic 
shows  a  tendency  to  decline,  while  the  rate  of 
increase  of  population  is  increasing.  To  an 
increasing  degree  traffic  tends  of  late  to  fall 
short  of  keeping  in  proportion  to  the  square  of 
population. 

THE  EFFECT   OF   BETTERMENT   OF    FACILITIES    UPON 
TRAFFIC. 

The  development  of  the  elevated  railway  and 
rapid  transit  may  have  had  something  to  do 
with  the  variation  of  these  traffic  figures.  The 
first  decennial  year  in  which  elevated  traffic 
appears  is  1880.  From  that  date  the  sub-di- 
vided figures  are  as  in  Table  V. 

The  slump  in  elevated  traffic  between  1890 
and  1900  is  even  more  remarkable  than  its  in- 
crease in  the  preceding  decade  or  the  increase 
of  rapid  transit  traffic  in  the  following  period. 
The  explanation  is  not  far  to  seek.  The  sur- 
face roads  were  electrified  in  the  years  be- 
tween 1890  and  1900.  The  elevated  roads,  on 
the  other  hand,  were  operated  by  steam  till 
after  1900.  Surface  electric  traction  was  as 
effective  a  competitor  of  steam  elevated  trains 
as  were  the  latter  of  horse  cars.  .-Vfter  1900, 
however,  the  surface  roads  lost  this  advantage. 
That  they  still  gained  considerably  between 
1900  and  1910  instead  of  losing  absolutely,  as 
did  the  elevated  roads  in  the  preceding  decade, 
may  be  attributed  to  the  fact  that  in  no  place 
are  the  elevated  lines  without  surface  competi- 
tors in  their  immediate  vicinity,  while  many 
surface  lines  are  far  removed  from  effective 
rapid  transit  competition  as  it  has  so  far  de- 
veloped, and  even  from  all  likelihood  of  such 
competition. 

It  is  evident  that  technical  improvements 
have  a  great  deal  to  do  with  the  rate  of  growth 
of  traffic.  An  improved  mode  of  transit  not 
only  takes  away  from  less  satisfactory  facili- 
ties much  of  the  growth  that  would  otherwise 
go  to  them,  but  it  so  stimulates  the  general  use 
of  street  railways  that  much  entirely  new  busi- 
ness is  brought  into  existence  to  swell  the 
total.  Street  railways  are  most  markedly  an 
improvement  over  walking  or  carriages  for  the 
use  of  the  general  public,  hence  the  first  com- 
plete decade  of  their  existence  in  New  York- 
City  showed  a  correspondingly  remarkable  rate 
of  growth.  Between  1870  and  1880  the  pace 
began  to  slacken.  Between  1880  and  1890 
there  is  a  marked  swing  upwards  again,  be- 
cause of  the  growth  of  elevated  roads.  Be- 
tween 1890  and  1900  electric  traction  came  into 
general  use  on  surface  line?  and  put  them  on 
a  level  with  the  elevated  roads,  but  they  were 
not  so  clear  an  advance  over  all  e.xisting  facili- 
ties as  to  prevent  the  rate  of  increase  of  traffic 
from  falling  considerably.  The  last  decade 
shows  another  upward  swing  in  the  rate  of 
increase.  Electricity  on  elevated  lines  made 
them  cleaner  and  a  marked  increase  in  the 
speed  of  rapid-transit  service  was  achieved  by 
the  subway,  which  is  also  more  easily  accessi- 
ble than  the  elevated  to  many  who  object  to 
the  exhausting  exercise  involved  in  so  much 
stair-climbing. 

But  if  technical  improvements  count  for  so 
much,  and  are  indeed  the  decisive  factor  in 
maintaining  a  high  rate  of  increase  in  street 
railway  traffic,  it  is  clear  that  any  mathematical 
formula  for  the  curve  of  this  growth,  which 
fits  the  facts  only  because  of  a  succession  of 
technical  improvements,  is  really  a  formula  for 
the  rate  of  application  of  inventive  faculty  to 
this  particular  problem  of  urban  transporta- 
tion. It  is  rather  too  much  to  expect  that  suc- 
cessful inventions  in  a  narrow  field  will  con- 
form to  anv  mathematical  formula.     But  the 
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data  examined  do  indicate  what  may  be  ex- 
pected if  improvements  in  the  way  of  rapid 
transit  facilities  are  to  be  supplied. 

If  in  the  next  ten  years  subways  are  built 
in  New  York  as  rapidly  as  justifiable  expecta- 
tions indicate  and  means  allow,  it  may  be  as- 
sumed that  the  total  traffic  of  the  city  will  in- 
crease in  something  like  the  proportion  of  the 
square  of  tlie  population.  In  a  later  section 
we  shall  deal  with  the  question  as  to  what 
share  in  this  total  may  be  expected  to  go  to 
rapid  transit   lines. 


Table  VI)  failed  to  maintain  such  a  propor- 
tionate increase.  The  two  factors  causing  con- 
siderable   fluctuations    in    the    course    of    the 


TABLE  VI.— GROWTH  OF  POPULATION  AND 
TRAFFIC,    1900-1905    AND   1905-1910. 
Square  of 
Population,     population.  Traffic. 

19^5 4,000,403         16,000,000         1,130,982,698 

1910 4,766,883         22,724,289         1,531,262,914 

Per  cent  increase. 
1900-1905...  16.39  35.44  33.63 

1905-1910...  19.16  42.03  35.39 


TABLE  VII.—' 


TRAFFIC  OF  NEW  YORK  CITY  BY  YEARS  WITH  AND  WITHOUT   (SINCE  1801) 
THE  DIFFERENT  GRADES  OF  RAPID  TRANSIT  LINES. 
[For  blank  spaces  after  1901.   read  entries  from  preceding  columns.] 


Total  fares. 

1S9S 741,329.885 

1S"<9     773,361.232 

1900      846.353,058 

1901 881,344,801 

1902 938,989.964 

ici03 1,000,767,483 

1904 1.065.984,910 

1905 1,130,982,696 

1906 1,251,841,175 

1907 1,315,381.388 

1908 1.358,000,407 

1909 1,402,417,642 

1910 1,531,262.914 


Less 
Hudson  and 
Manhattan. 


[Hudson   and 

Manhattan 

first 

operated 

in  1908.] 


1,353,636,685 
1,388.225,290 
1,488.422,935 


Less 
subway. 


[Subway  first 
operated 
in   1905.] 


1,058,259,306 
1.113,921,543 
1.149,017,777 
1,153,196,909 
1,149.795,144 
1,219,460,820 


Less 

(since   1901) 

Manhattan 
Elevated. 

[Manhattan 
Elevated 

electrified  in 
1902-1903.] 
723,730,619 
754,180,461 
779,350,715 
791,877,876 
856,124,789 
866,093,504 
870,351,045 
873.544,948 
925,634,540 


Less 

(siBce  1«»1) 

B.  R.  T. 

Elerated 
Division. 
[Brooklyn 
Elevated 
electrified   In 
1902-1904.1 
654, 400,1(1 
673,843,311 
682,341.010 
682,736,965 
730,902.958 
720.150,373 
723,061.028 
725,383.90* 
763,140,78* 
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traffic  curve  are  apparently  general  business 
conditions  and  new  facilities.  Additional  data 
used  in  this  diagram  are  contained  in  Tables 
VI. and  VII.  Fares  per  capita  in  1905  were 
282.72.- 

'Table  VII  shows  the  details  of  traffic  by  in- 
dividual years,  so  far  as  the  data  are  made  use 
of  in  Diagram  3,  the  four  grades  of  rapid 
transit  roads  being  successfully  eliminated. 

The  division  of  the  B.  R.  T.  traffic  into  ele- 
vated and  surface  is  approximate  for  1906  and 
before,  the  elevated  figures  for  these  years  in- 
cluding a  small  proportion  of  tickets  redeemed 
by  surface  companies.  The  data  are  as  fol- 
lows: 1902.  69,330,457:  1903,  80,.337,13''-  1904 
97,009,705:  1905,  109,140,911:  1906  125  221  831- 
1907,  145,943,131;  1908,  147.290,017-  1909  148- 
161,045:  1910,  162,493,801. 

The  character  of  the  curves  of  Diagram  3 
that  show  the  tendency  of  traffic  for  the  older 
sorts  of  transit  facilities,  the  various  grades 
of  rapid-transit  traffic  being  successively  elimi- 
nated, is  worthy  of  particular  notice.  The 
Manhattan  Elevated  and  the  surface  roads 
have  felt  the  effect  of  fluctuations  in  traffic 
most  of  all.  The  surface  roads  have  made  no 
very  considerable  permanent  .gains.  The  sub- 
way has  taken  most  of  the  new  traffic  in  sight 
but  the  elevated  lines  of  Brooklyn,  affording 
the  rather  slow  rapid-transit  of  that  borough, 
made  steady  gains  until  the  recent  extension 
of  the  subway  to  Brooklyn. 

THE  NEED  OF  QUALIFYING  THE  QU.\DRATIC  FORM- 
VLA. 

Traffic  in  New  York  City  shows  a  tendency 
of  late  to  fall  somewhat  short  of  increasing  in 
the  proportion  of  the  square  of  population.  To 
surpass  or  quite  attain  that  rate  seems  a  spas- 
modic and  unstable  achievement.  In  order  to 
judge  the  better  as  to  what  a  regular  increase 
at  this  rate  means,  it  is  well  to  project  the 
present  rate  of  increase  of  population  into  the 
future  and,  on  the  quadratic  assumption,  com- 
pute for  comparison  corresponding  traffic  fig- 
ures. This  is  the  purpose  of  the  figures  of 
Table  VIII. 

It  will  be  noted  that  these  estimates  assume 
that  future  traffic  will  fall  short  of  increasing 
in  the  ratio  of  the  square  of  population  by  as 
much  in  proportion  in  each  decade  as  it  did 
from  1900  to  1910.  The  fi.gures  assumed  for 
future  population  appear  to  be  conservative, 
so  far  as  can  be  the  strict  following  of  a  mere- 
ly mathematical  assumption  into  a  somewhat 
distant  future  whose  conditions  cannot  be 
known.  The  city's  growth  since  the  Civil  War 
has  actually  been  at  a  greater  than  geometrical 
rate.  Yet  the  estimated  results,  best  presented 
to  our  imagination  by  the  per  capita  rides  per 
year,  are  scarcely  credible  even  so  early  as 
1920  or  1930. 

The  above  computations  are  not  especially 
required  to  demonstrate  the  necessity  of  hav- 
ing regard  to  qualifications  and  limitations  in 
making  use  of  the  quadratic  theory.  The  mere 
mathematics  of  the  assumption  are  sufficient 
to  show  this.  If  rides  increase  in  the  propor- 
tion of  the  square  of  population,  the  number 
of  rides  per  capita  must  increase  in  the  same 
proportion  as  the  population.  A  city  of  30,000 
may  have  traffic  amounting  to  100  rides  per 
capita  per  year.  Taking  this  as  a  somewhat 
arbitrary  starting  point  for  our  mathematical 
assumption,  we  may  compute  hypothetical  traf- 
fic  figures   for  any   size  of   urban   center.     A 


city  of  100,000  should,  on  this  basis,  have  333 
ndes  per  capita   and   one  of  a   million  3,333. 
Un  the  other  hand,  if  a  city  of  500,000  has  200 
ndes  per  capita,  one  of  .50,000  should  have  but 
20  and  one  of  5,000,000  should  have  2,000  rides 
per  capita.     Six   rides  a  day   for   every  man, 
woman  and  child  in  the  community  is  a  very 
high  average.     According  to  this,  a  person  in 
the  prime  of  life  would  be  taking  about  twelve 
rides  a  day.     It  would   seem    that    he    could 
scarcely  have  time  to  do  much  else.    The  fact 
IS,  there  must  be  a  saturation  point  for  traffic, 
in  the  neighborhood  of  which  the  number  of 
rides  per  capita  will  increase  very  slowly.    The 
working  man   has  to  go  to  and    from    work 
every  day.     When  every  man  has  to  ride  to 
and   from  work  instead  of  walking,  the  most 
important,  though  doubtless  not  the  most  prof- 
itable, single  sort  of  street-railway  service  has 
about  reached  its  limit.  We  say  "about."   Some 
of   the   workers   may   pay   two    fares    and   be 
counted  as  taking  two  rides.     But  this  raises  a 
question  as  to  the  character  and  constancy  of 
the   unit   of   traffic.     On   the   other   hand,   the 
work  of  some  men  is  by  its  nature  near  home 
or  at  home,  e.  g.,  in  the  case  of  the  janitor  of 
an   apartment    house   or   the   small   maker   or 
other  small  storekeeper.    The  number  of  rides 
of  children,  taken  in  going  to  and  from  school, 
is  also  distinctly  limited.     Even  the  number  of 
rides  per  day  of  the  assiduous  shopper  has  its 
bounds.     The  number  of  errands  of  business 
men  and  their  servitors  in  the  business  center 
and  elsewhere  about  the  city  is  the  most  nearly 
unlimited  of  all,  because  it  is  perhaps  the  busi- 
ness of  such  to  attend  to  as  many  errands  as 
possible  in  a  day  and  each  errand  usually  adds 
one  ride.     As  the  city  grows  also,  on  account 
of  its  distances,  there  will  be  more  and  more 
errands  to  attend   to.     It   is    in    general     the 
change   from  walking  to    riding    (which    the 
growth  of  the  city  necessitates)  that  causes  the 
increase  of  traffic  at  a  greater  rate  than  popu- 
lation.    The   individual   does  not    take    more 
trips   from  his  home  or  his  place  of  business 
when   he  uses  the  street  railw;  y  than   he  did 
when  he  walked.     The  progress  of  invention, 
on  the  contrary,  probably  means  that  he  may 
take  fewer  trips  (or  send  others  on  his  behalf 
less  often).     The  telephone  makes  them  less 
necessary. 

It  is  worthy  of  note  th.it  MattersdorfT  states 
a  rule  for  rides  per  capita  which  is  absolutely 
inconsistent  with  his  theory  of  quadratic  in- 
crease. At  the  conclusion  of  the  article  in  the 
Street  Railway  Journal,  he  says :  "The  num- 
ber of  f'assengers  carried  and  the  car-kilo- 
meters run  increase  as  the  square  of  the  popu- 
lation, while  the  length  of  the  system  and  the 
passenger  density  increase  directly  with  the 
population.  Rides  per  capita  and  car-kilometers 
per  capita,  car  density  or  car-kilometers  per 
kilometer  of  track,  and  income  per  car-kilo- 
meter tend  to  reach  a  point  of  saturation."  So 
long  as  passengers  increase  as  the  square  of 
population,  it  is  mathematically  inevitable  that 
rides  per  capita  increase  in  direct  proportion 
to  the  population.  According  to  the  quadratic 
theory  rides  per  capita  do  not  tend  to  reach 
a  saturation  point. 

The  place  of  technical  improvements  in  the 
growth  of  traffic  from  year  to  year  is  a  matter 
not  ordinarily  sufficiently  taken  into  account. 
In  his  comparisons  of  data  for  different  cities, 
Mattersdorff  recognizes  the  influence  of  differ- 
ence in  the  extent  of  application  of  continually 


TABLE  Vin.— ESTIMATION  OF  KUTURE  TRAFFIC    OF    NEW    YORK    CITY    ON    THE    QUAD- 
RATIC  THEORY. 
Actual  Figures. 

Traffic  Fares 

Square  of  (number  of      per  capita 

,,..  Population.       popul.ation.  of  farefs).  per  year. 

"™    3,437.202  ll,S12.9fi9  S46,:i.';3,05!<  246 

J91"'    4,V66,SS3  22,724,289  1.531,263.000  321 

Increase 1,329.681  10,911,320  684.910,000  75 

Per  cent  Increase 3S.7  92.37  80.92  30.49 

Estimated  Figures. 
On  the  basis  of  38  per  cent  increase  of  population  each  decade  and  an  increase  of  traffic  In  the  ratio 
of   80-92   92-37  X  90.4    (or  .7919)    times  the   traffic  of  the  preceding  decennial  year. 

Increase  of  Esti- 
Per   cent  Traffic  mated   Traffic. 

Square  of        increase        (estimated  as  Fares  per  r~ — ^ 

,o„.  Population,     population,     of  square.  above).         capita.     Percent.        Absolute. 

i-^iX 6.5/8,299  43,270.084  90.4  2,743,870.000  417  79.19         1,212.607,000 

illl 9.07S.053  82,410,084  90.4  4,916,741,000         o42  79.19         2.172,871,000 

i?J2 12.527,713         156,950,784  90.4  8.810,308.000         703  79.19        3,893.567,000 

^'S" 17,288,244         298,874,944  90.4  15,787,191,000         913  79.19         6.976,883.000 


improving  technique  as'S  factor  in  the  ratio  of 
traffic  to  the  population.  It  must  in  the  nature 
of  things  be  rather  more  important  in  compar- 
ing the  ratio  for  the  same  city  or  cities  at  dif- 
ferent dates,  i.  e.,  for  the  relation  of  growth 
of  population  to  growth  of  traffic. 

Increase  or  improvement  of  facilities  is  per- 
haps in  general  chiefly  responsible  for  a  rate 
of  growth  of  traffic  nearly  in  proportion  to  the 
square  of  population,  sometimes  exceeding  and 
sometimes  falling  below  it.  Other  things  equal, 
and  especially  the  kind  and  quality  of  transit 
facilities  remaining  the  same  in  relation  to 
population,  traffic  will,  of  course,  increase  at 
a  greater  rate  than  population :  in  other  words, 
the  number  of  rides  per  capita  will  increase 
as  population  increases.  But  the  rale  of  in- 
crease of  the  number  of  rides  per  capita  may 
be  expected  to  be  less  than  the  rate  of  increase 
of  population,  except  when  better  facilities  are 
being  provided. 

That  the  improvement  of  facilities  can  con- 
tinue indefinitely  at  the  same  relative  rate  is 
quite  incredible.  The  horse-car  line  may  be 
twice  as  efficient  as  walking  (measuring  effi- 
ciency by  speed,  perhaps).  Is  the  electric  sur- 
face-car line  twice  as  efficient  as  the  horse  line, 
and  the  subway  twice  as  efficient  as  the  electric 
surface  line?  Or,  to  put  the  comparison  (as  it 
should  be)  on  the  basis  of  time,  the  steps  in 
improvement  from  the  horse  cars  of  the  '70's 
to  the  steam  elevated  roads  of  the  '80's.  to  the 
electric  surface  lines  of  the  '90's.  to  the  sub- 
ways of  the  first  decade  of  the  20th  century, 
and  to  whatever  improvement  will  come  in 
this  second  decade,  must,  according  to  suppo- 
sition, all  be  equal,  and  it  is  not  sufficient  that 
they  be  of  equal  absolute  importance,  they 
must  be  of  equal  relative  importance. 

CENSUS    DATA    OF    POPUL.\TION    AND     OF     TRAFFIC 

(1902  AND   1907)    FOR  SELECTED  AMERICAN 

CITIES. 

For  the  purpose  of  testing  the  quadratic 
formula  and  another  formula  which  seems,  at 
least  in  some  modification  of  it,  to  fit  the  facts 
better,  data  of  population  and  traffic  for  va- 
rious cities  of  the  United  States,  taken  from 
reports  of  the  Census  Bureau,  are  used  for 
comparison  below.  Before  attempting  to  pro- 
ject into  the  future  the  curve  for  the  growth 
of  the  traffic  of  New  York  City,  it  is  well  to 
obtain  the  benefit  of  such  comparative  statis- 
tical analysis. 

The  cities  for  which  tolerably  satisfactory 
data  of  traffic  are  obtainable  for  1902  and  1907 
(the  dates  of  street-railway  censuses)  are  enu- 
merated in  Table  IX. 

The  greatest  obstacle  to  such  a  comparison 
between  traffic  and  population  lies  in  the  fact 
that  few  companies  serve  only  the  permanent 
and  transient  population  of  the  single  cit>'  to 
which  they  chiefly  pertain.  In  some  cases  con- 
solidations of  street  railway  companies  have 
quite  obliterated  the  connection  of  particular 
railway  corporations  with  particular  cities. 
This  is  notably  true  of  the  cities  of  New  Jer- 
sey and  of  Connecticut.  Such  cities  do  not  ap- 
pear in  the  list.  San  Francisco  is  excluded  for 
a  different  reason,  that  is.  the  marked  abnor- 
mality of  the  returns  for  1907.  the  year  fol- 
lowing the  earthquake.  For  the  rest,  it  is  of 
course  necessary  on  occasion  to  make  allow- 
ance for  the  somewhat  different  basis  of  the 
two  sets  of  figures  compared.  By  grouping 
several  cities  in  the  final  comparison  the  efTect 
of  this  situation  is  largely  ovchcome.  If  urban 
street  railway  systems  often  go  beyond  the  city 
limits,  some  cities,  on  the  other  hand,  have 
annexed  more  territory  and  population  than 
is  or  can  be  properly  considered  urban,  ac- 
cording to  any  reasonable  economic  or  social 
criterion.  .-\s  legally  delimited,  a  city  is 
almost  as  artificial  an  entity  as  is  a  street  rail- 
way company.  But  it  cannot  be  claimed  that 
these  errors  quite  balance  each  other  in  the 
figures  here  used.  But  sufficiently  detailed  fig- 
ures of  population  are  not  yet  available  to 
make  it  possible  to  add  the  population  of  trib- 
utary towns  to  that  of  the  cities  whose  street 
railways  regularly  serve  them.  Only  certain 
rather  large  neighboring  cities  are  so  com- 
bined,   in    the    cases    indicated    in    the    tables. 
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TABLE    IX.— POPULATION    OF    CERTAIN    CITIES  IN  THE  UNITED  STATES  IN  1900  AND  1910 

AND   10-YEAR  INCREASE. 

Increase  Per 

City.  1900                     1910  In  cent 

population,      population.  numbers.  Increase. 

Albany,    Troy    154.802                177,066  22,264  14.4 

Atlanta S9.S72                154,839  64,967  72.3 

Baltimore    508.957                558,485  49,528  97 

Birmingham    38,415                132,685  94,270  245.4 

Boston,  Cambridge  652,778                775,424  122,646  18.8 

Buffalo  352,387                423,715  71.328  20.2 

Cincinnati    325,902                364,463  38,561  11.8 

Chicago    1,698,575  2.185,283  486,708  28.7 

Cleveland  381,768                560,663  178,893  46.9 

Columbus 125,560                181,548  55.988  44.6 

Dayton   85.333                116.577  31,244  36.6 

Denver  133,859                213,381  79,522  59.4 

Detroit    285,704                 465,766  180,062  63.0 

Grand   Rapids    87.565                112.571  25.006  28.6 

Indianapolis  169.164                233.650  64.486  38.1 

Kansas  City  (Missouri  and  Kansas) 215,170                330,712  115,642  53.7 

Los  Angeles   102,479                 319,198  216,719  211.5 

Louisville    204,731                223,928  19,197  9.4 

Memphis    102,320                131,105  2S.78J  28.1 

Milwaukee    285.315                373.857  88,542  31.0 

Minneapolis  and  St.  Paul 365.783                516.152  150.369  41.1 

New  Orleans  287.104                339.075  51. 9n  18.1 

Philadelphia    1,293,697  1,549,008  255,311  19.7 

Pittsburg   (including  Allegheny) 451,612                533,905  82.393  18.2 

Richmond    85,050                127,628  42,578  50.1 

St.   Louis    575,238                 687,029  111,791  19.4 

Scranton    102,026                129.867  27,841  27.3 

Syracuse   108.374                137.249  28.875  26.6 

Toledo   131.822                168.497  36.675  27.8 

Washington   278,718                331.069  52,351  18.8 

Worcester  118,421                145,986  27,565  23.3 

TABLE  X.— STREET  RAILWAY  TRAFFIC  (FAllES)    AND  MILEAGE  FOR  CERTAIN  CITIES  AS 


REPORTED  BY  THE  U. 
CREASE  OF  TRAFFIC. 


S.  CENSUS  BUREAU  FOR    1902    AND    1907,    AND    THE    5-YEAR    IN- 


City  or  group  of 
''  cities. 

Albany,    Troy New   York 

Atlanta    Georgia   

Baltimore    Maryland    

Birmingham    Alabama    

Boston,    Cambridge.  .Massachusetts   .... 

Buffalo     New    York 

Cincinnati    Ohio   

Chicago    Illinois    

Cleveland    Ohio   

Columbus    Ohio   

Dayton     Ohio    

Denver     Colorado  

Detroit     Michigan    

Grand    Rapids Michigan    

Indianapolis    Indiana   

Kansas   City (Mo.  and  Kans.).. 

Los    Angeles California    

Louisville    Kentucky   

Memphis .Tennessee   

Milwaukee    Wisconsin    

Mpls.  and  St.  Paul. .  .Minnesota  

New  Orleans Louisiana 

Philadelphia    Pennsylvania    

Ptsbrg  (incl.  Alghny)  Pennsylvania    

Richmond   Virginia  

St.   Louis Missouri    

Scranton   Pennsylvania   

Syracuse,    etc New  York 

Toledo    Ohio    

Washington   District  Columbia. 

Worcester  Massachusetts  


1902 

1907 

Increase  in 

revenue 
passengers. 

Miles  of 
track 
oper- 

Revenue 

(fare) 
passen- 

Miles of 
track 
oper- 

Revenue 

(fare) 
passen- 

Per' 

ated. 

gers. 

ated. 

gers. 

Number. 

cent. 

78.33 

26,417,076 

91.16 

35.938.376 

9.521.300 

36.04 

153.00 

19,045,312 

162.10 

36.385.400 

17.340.088 

91.05 

365.12 

96,763,878 

413.19 

142.114.995 

45,351,117 

46.87 

110.00 

13,014.354 

133.00 

28.594.557 

15,580,203 

119.72 

404.94 

222,484,811 

457.65 

271.084.815 

48.600.004 

21.34 

323.59 

74,136,881 

366.74 

94.149.110 

20,012,229 

26.99 

212.96 

69.510.122 

219.85 

R9.145.S0S 

19,635.686 

28.25 

1,046.17 

394,730.269 

1,140.45 

573.SS6.,^93 

179,156.324 

45.39 

237.90 

81,370.202 

279.13 

137. -167.2X3 

56.097.OS1 

68.94 

106.43 

26.489.927 

142.13 

48,623.169 

22.133.242 

83.55 

57.15 

14,(iti7.0;i4 

72.99 

25.39S.S90 

10.731.796 

73.17 

143.77 

30,910,210 

172.30 

55.035.097 

24.124.887 

78.05 

381.30 

71,891,137 

398.46 

115,259.177 

43.368.040 

60.32 

55.86 

12,806,329 

61.96 

19.0X1,533 

6.27S.004 

49.02 

109.86 

30,005,026 

136.13 

54,253,168 

24.24S.142 

80.81 

181.24 

57,148.083 

236.82 

99,253,476 

42.105.393 

73.68 

99.71 

21.548.035 

212.93 

69,162,880 

47.614.845 

220.97 

142.00 

33,158.500 

163.11 

50,000,000 

16.841,500 

50.79 

71.88 

16.598,823 

109.59 

31,843.868 

15,245.045 

91.84 

145.50 

46.974.373 

126.95 

74,720,783 

27,746.410 

59.07 

251.02 

63.009.957 

363.87 

117,414,647 

54,404,690 

S6.34 

180.63 

53.184.273 

199.29 

78.S79.204 

25,604,931 

48.31 

491.44 

326.578.154 

635.83 

425.611.885 

99.033.731 

30.32 

410.01 

161.436,822 

534.43 

200.727.036 

39.290.214 

24.34 

51.04 

16.313.560 

76.39 

29.848.064 

13.534.504 

92.96 

397.71 

131.575.360 

4S3.46 

216.788.656 

85.213.296 

64.76 

76.68 

8.331.663 

81.55 

21,178.060 

12.846.397 

154.19 

68.16 

14,234.508 

87.35 

24.816.390 

10,581,882 

74.34 

97.78 

20,104.076 

114.97 

31.743.238 

11.639,162 

57.89 

168.67 

66,162.321 

182.73 

91.569.056 

25,406,735 

38.40 

132.47 

24,522,299 

167.69 

32.757.068 

8,234,769 

33.58 

Table  IX  contains  the  basic  figures  of  popula- 
tion. 

The  fact  that  the  date  of  the  census  of  IfllO 
was  April  1.5  instead  of  June  .30  (that  of  1900) 
is  simply  disregarded  for  the  reason  given 
before.  If  we  were  using  figures  for  the  pop- 
ulation of  rural  as  well  as  urban  districts,  the 
situation  would  call  for  different  treatment. 

Table  X.  following,  contains  the  basic  traffic 
figures.  The  companies  whose  traffic  is  here 
used  may  be  identified  by  reference  to  the  list 
above. 

The  returns  made  by  or  for  the  street  rail- 
ways to  the  Census  Bureau  are  not  always  for 
identical  twelve  months,  the  business  year  of 
the  various  companies  being  sometimes  the 
calendar  year  and  soinetimes  some  other 
earlier  twelve  months.  But  these  variations 
may  be  assumed  not  to  affect  apnreciably  such 
general  averages  as  are  here  used. 

During  the  period  from  1902  to  1907  there 
were  no  important  and  general  changes  in 
street  railway  technique.  Horse  roads  con- 
fined to  recede  towards  the  vanishing  point. 
There  were  doubtless  minor  improvements  in 
electric  traction,  perhaps  such  as  to  favor  more 
traffic.  The  increase  of  traffic  from  1902  to 
1907  ought,  therefore,  to  represent  something 
like  the  "normal"  tendency.  Whether  es- 
pecially favorable  business  conditions  during 
1907  may  not  make  the  figures  of  traffic  for 
that  year  higher  than  would  be  fairly  repre- 
sentative   for    that    date    in    comparison    with 


1902  is  a  question  which  must  remain  merely 
a  question. 

For  the  important  comparative  viewpoint, 
however,  the  growth  of  traffic  in  this  quin- 
quennium was  not  typical.  It  does  not  repre- 
sent merely  the  growth  of  the  traffic  of  cities. 
The  period  is   characterized  by   a   remarkable 


development  of  interurban  electric  railways. 
If  these  were  separate  operating  companies, 
merely  penetrating  the  territory  of  the  older 
city  system  and  connecting  them,  their  devel- 
opment would  make  little  difference,  even 
though  they  served  some  local  traffic.  Eut 
they  are  likely  to  be  absorbed  by  corpora- 
tions which  also  control  the  city  lines.  Such 
combinations  may  bring  under  one  company 
the  systems  of  several  cities  as  well  as  the 
connecting  interurban  roads,  so  that,  with  re- 
gard to  unity  of  economic  interest  as  v.'eil  as 
to  physical  continuity,  the  appropriate  terri- 
torial and  population  aggregate  with  which  to 
compare  the  traffic  of  an  electric  railway  sys- 
tem may  be  a  state  rather  than  a  city.  Where 
this  process  has  gone  thus  far.  of  course  the 
data  for  the  cities  involved  are  eliminated 
from  these  comparisons.  Where  it  has  not 
gone  so  far,  the  interurban  development  is  a 
disturbing  factor  duly  to  be  taken  account  of 
in  other  ways.  Ultimately  the  situation  should 
result  in  the  compilation  of  statistics  of  traffic 
with  the  operating  line  or  route  as  the  unit, 
instead  of  the   street-railway  corporation. 

Figures  of  miles  of  track  operated  are  en- 
tered in  Table  IX.  though  no  further  use  of 
them  is  made  in  the  analysis.  They  serve  to 
some  degree  as  a  check  upon  the  compara- 
bility of  the  traffic  figures  for  the  two  dates. 
An  abnormal  inclusion  or  exclusion  of  any 
considerable  amount  of  trackage  should  attract 
attention  here. 

Tabic  XII  contains  population  of  cities  as 
estimated  for  1902  and  1907.  To  these  data 
are  added  fares  per  capita  and  the  per  cent 
increase  (in  five  years)  of  fares  per  capita, 
according  to  the  data  available. 

Tn  making  these  estimates  of  population,  the 
method  employed  assumes  a  regular  arith- 
metical or  an  equal  absolute  increase  for  each 
of  the  ten  years  between  the  census  dates  for 
which  the  population  is  known.  The  method 
has  the  advantage  of  simplicity,  which  prob- 
ably outweights  some  theoretical  superiority  of 
the  geometrical  assumption,  the  small  differ- 
ence between  the  two  being  probably  in  any 
case  considerably  less  than  fluctuations  in  the 
actual  rate  of  increase  of  the  population  "f 
this  or  that  particular  city  from  year  to  year. 

The  figures  of  per  capita  traffic  in  detail  are 
especially  affected  by  the  lack  of  exact  corn- 
parabilitv  between  the  population  and  terri- 
tory of  the  cities  and  the  population  and  terri- 
tory served  by  the  railway  systems.  In  addi- 
tion to  the  failure  of  a  city  to  expand  its 
corporate  limits  so  as  to  include  the  entire 
urban  economic  entity,  its  attractiveness  to 
going  and  coming  non-residents,  its  irregular 
plan  or  hilly  conformation,  and  perhaps  the 
predominance  of  commercial  over  manufac- 
turing interests,  general  activtity  and  "pro- 
gressiveness,"  or.  on  the  other  hand,  the  op- 
posites  of  any  of  these  characteristics,  suggest 
themeselves  as  possible  explanations  of  a 
higher  rank  in  point  of  per  capita  traffic  than 
of  population,  or,  as  the  case  may  be,  of  the 
opposite. 


TABLE  XI.— CITIES   CLASSIFIED   ACCORDING  TO  MAGNITUDE  OF  POPULATION    (ESTI- 
MATED) IN  1907 


100.000  to 
250.000. 
Albany 
Atlanja 

Birmingham 


Columbus 
Dayton 
Denver 

Grand    Rapids 
Indianapolis 


Louisville 
Memphis 


Richmond 

Scranton 

Syracuse 

Toledo 

Worcester 


250.000    to 
500,000. 


Buffalo 
Cincinnati 


Detroit 


Kansas   City 
Los  Angeles 


Milwaukee 

Minneapolis 
New  Orleans 


Washington 


500,000    to 
1.000.000. 


Baltimore 
Boston 


Cleveland 


Over   1.000.000 
(except  N.  Y.) 


Chicago 


Pittsburgh 
St.    Louis 


Philadelphia 
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T.ABLE  XII.-ESTIMATED  POPUL.^TION  OF  CERTAIN  CITIES  IN  1902  AND  1907  (ARITHMET 
ICAL  METHOD),  FARE  PER  CAPITA,  AND  5-YEAR  PER  CENT  INCREASE  OF  FARES  PER 
CAPITA.  '^".r.a  1-r.K 


City. 


Fares  per  capita. 


Estimated  population. 


Albany,  Troy 

Atlanta    ".'.'.'.'.'. 

Baltimore   !!!!!!' 

Birmingham    !!!!!! 

Boston,  Cambridge 

Buffalo    ;  ■ 

Cincinnati    !...!' 

Chicago    '/      I 

Cleveland    '. . .'.' 

Columbus    

Dayton    '..]'.'/.'.'.'.'.'. 

Denver    '..'.','.'.'.'.' 

Detroit    ........'. 

Grand    Rapids [ 

Indianapolis    [,[ 

Kansas  City  (Missouri  and  Kansas)......'.. 

Los  Angeles 

Louisville    '. '.'.'. '.'.'.'. 

Memphis    

Milwaukee    '.'.'.'.'.*.'.'.". 

Minneapolis  and  St.  Paul 

New   Orleans ' 

Philadelphia .        i 

Pittsburg   (including  Allegheny) ' 

Richmond    

St.   Louis '...*.!'.!!".'. 

Scranton    .".'.".'.'!."! 

Syracuse  

Toledo    '.'.'.'.'.'.'.'.'. 

Washington    

Worcester   '.'.".[' 


1902. 

1907. 

159.254 

170.384 

102,866 

135,351 

518,863 

543,628 

57,269 

104,404 

677,308 

738,633 

366,653 

402,318 

333,014 

352,894 

,795,917 

2,039.272 

417,546 

506,991 

136.758 

164,753 

91,581 

107,201 

149,763 

189,523 

321,716 

4U.746 

92,567 

105,072 

182,062 

214.307 

238.278 

296.048 

145,823 

254,183 

208,571 

218,171 

108,076 

122,466 

303,023 

347,293 

395,857 

471,042 

297,498 

323,483 

,344.759 

1,472.404 

467.990 

509.185 

93,566 

114,866 

597,596 

653,491 

107,594 

121,514 

114.148 

128.583 

139.156 

157,491 

289,188 

31S.363 

123,933 

137.713 

' 

Per 

cent 

1902. 

1907. 

Increase 

165.9 

210.9 

27.12 

185.1 

268.8 

45.22 

186.5 

261.4 

40.16 

273.9 

20.55 

328.0 

367.0 

11.72 

202.2 

234.0 

15.73 

208.4 

252.6 

21.21 

219.8 

281.4 

28.03 

194.9 

271.1 

39.10 

193.7 

295.1 

52.35 

160.2 

236.9 

47.88 

206.4 

290.4 

40.70 

223.5 

279.9 

25.23 

138.3 

181.6 

31.31 

164.8 

253.2 

53.64 

239.8 

335.3 

39.82 

147.8 

272.1 

84.10 

159.0 

229.2 

44.15 

153.6 

260.0 

69.27 

155.0 

215.2 

38.84 

159.2 

249.3 

56.60 

178.8 

243.8 

36.35 

242.9 

289.1 

19.02 

345.0 

394.2 

14.26 

174.4 

259.9 

49.03 

220.2 

331.7 

50.64 

77.4 

174.3 

125.19 

124.7 

193.0 

54.77 

144.5 

201.6 

39.52 

228.8 

295.0 

28.93 

197.9 

237.9 

20.21 

TABLE  XIII.- 


-GROUPS  OF  CITIES  COMPARED     WITH  NEW  YORK  IN  RESPECT  OF  VARIOr,S 
TRAFFIC   MATTERS. 


a 


o 


So 
ao 

P,U5 


2,691,6.50 

3,169,370 

17.75 

523,565,182 

829.554.141 

58.44 

38.65 

40.69 

19.79 

3.29 

299,072 

352.152 

58.173,909 

92,172,680 


140.17 


184.59 


Population   (est.),   1902 1,867  864 

Population   (est.),   1907 2,191,799 

Per  cent  increase li'.34 

Revenue  passengers,  1902 ."     306,618  957 

Revenue  passengers.   1907 525,499,878 

Per  cent  increase 71.39 

Per  cent   increase   of  squares  of  figures 

of  population  37.69 

Points  difference  in  per  cent  Increases- 
fares  and  population 54.05 

Points  difference  in  per  cent  increases- 
fares   and    squared    population 33.70 

How    many    times    traffic    increase    (per 

cent)   is  of  population  increase 4.12 

Average   population.    1902 124,524 

Average   population,    1907 146420 

Average    traffic,    1902 "0  441  "64 

Average    traffic,    1907 35lo33',325 

Per    cent    difference    between    classes    of 
cities    as    regards    average    population, 

1902    

Per    cent    difference    between    classes    of 
cities   as    regards    average    population. 

Per    cent    difference    between    classes    of 
cities    as    regards    average    volume    of 

traffic,    1902 

Per    cent    difference    between    classes    of 
cities    as    regards    average    volume    of 

traffic,   1907 

Logarithms  of  population,   1902 '.'.'  5.0952 

Logarithms  of  population,   1907 5.1647 

Differences  of  same,  1902 0.0000 

Differences  of  same.   1907 0  0695 

Logarithms   of    traffic.    1902 !!  73105 

Logarithms   of   traffic.    1907 7  5444 

Difference    of   same.    1902 0  OOOO 

Differences  of  same.  1907 0  2339 


TABLE    XI\-. 

Hypothetical  population  at  successive  dates,  the  perlot,s  being 
long  enough  to  mean  an  equal  absolute  increase  In  each 
mterval    1 

Traffic,  quadratic  hypothesis,  starting  at  100,000  popuiatiori 
with  20.000.000  fares 20 

Traffic,  twice-per  cent-increase  hypothesis,  starting  at  the 
same   point oq 


TABLE  XV. 

A     Population    at    successive    equl-distant   dates    assuming    con- 

stant  per  cent  rate  of  increase  (or  geometrical  rate) 1 

n     Corresponding    relative    amount    of    traffic    assuming    that    it 

varies  as  the  square  of  population 1 

(-  Corresponding  relative  amount  of  traffic  assuming  that  it 
varies  (increases)  as  twice  the  per  cent  increase  of  popu- 
lation             1 

Logarithms  of  A 0.000000       '  oMioSO         O.'BoVo'e'o         0.903090 

Logarithms  of  B 0. 000000         0.602060         1.204120         1.806180 

Logarithms  of  C 0.000000         0.477121         0.954243         1.431364 


5  = 
si 


2,679,303 

2.951,928 

10.18 

693,631,073 

968,182.785 

39.58 


21.40 


18.18 

3.89 

535,861 

590,386 

138,726,215 

193,636,557 


79.17 


67.65 


•o  > 

a  o 


3,140,676 

3,511,676 

11.81 

721,308,423 

999,498,478 

38.57 

25.01 

26.76 

13.56 

3.27 

1.570,338 

1.755,838 

360,654,212 

499,749,239 


159.98 


3.703,13.S 

4.367.979 

17.95 

938,989,964 

1,315,381,38,S 

40.0s 

39.12 

22.13 

.96 


3, 703,13s 

4,367,979 

938,989,964 

1,315,381.388 


160.36 


163.10 

110.08 

158.09 

163.21 

5.4758 

5.7290 

6.1959 

6.5686 

5.0467 

5.7711 

6.2445 

6.6403 

0.3S06 

0.6338 

1.1007 

1.4734 

0.4515 

0.6759 

1.1493 

1.5451 

7.7647 

8.1421 

8.5570 

8.9727 

7.9646 

8.2869 

8.6987 

9.1180 

0.4542 

0.8316 

1.2465 

1.6622 

0.6541 

0.9764 

1.3882 

1.8084 

2 

3 

4 

5 

6 

7             S 

80 

ISO 

320 

500 

720 

980     1,280 

60 

120 

200 

300 

420 

560        720 

2         4 

8       16 

32           64 

4       16 

64     256 

1,024     4,096 

.■?         9 
1.204120 
2.408240 
1.908485 

27       81 
1.505160 
3.010300 
2.385606 

243         729 
1.806180 
3.612360 
2,86272S 

CENSUS    U.MA     (by    CROLPS    OF   CITIES)    IN    RELA- 
TION    TO    THE    DISCRIMINATION    OF    STATIC 
AND  DYNAMIC   FACTORS  IN  THE  CON- 
NECTION BETWEEN  TRAFFIC  AND 
POPULATION. 

The  curves  employed  by  MattersdorflF  are 
obtained  by  determining  the  place  of  each  citv 
m  relation  to  traffic  and  population  axes  and 
then  drawing  the  regular  curve  that  seems 
most  nearly  to  conform  to  the  location  of  the 
points.  The  method  of  grouping  cities  adopted 
below  avoids  this  element  of  arbitrariness. 
The  use  of  totals  and  averages  for  classes  of 
cities  serves  to  get  rid  of  the  confusion  of 
detail  from  the  comparison  of  so  many  cities 
of  varying  character  and  condition,  as  well 
as  to  eliminate  some  of  the  irregularity  of  the 
data  for  more  thoroughgoing  analysis.  The 
smallness  of  some  of  the  larger  groups  is  not 
in  its  favor.  The  method  also  disregards  the 
changing  arithmetical  relation  between  pop- 
ulation and  traffic  within  each  class.  The  use 
of  geometrical  averages,  however,  is,  for  prac- 
tical purposes,  not  necessary.  The  classifica- 
tion used  is  as  shown  in  Table  XI. 

Table  XIII  shows  population  and  traffic  for 
the  above  groups  of  cities  in  1902  and  l!li)7 
aiid  the  same  for  New  York  City,  together 
with  certain  ratios  and  other  derivative  figures 
for  use  in  diagrammatic  and  other  compari- 
sons. 

The  figures  of  Table  XI\'  lend  themselves 
readily  to  interpretation  by  diagrams.  Dia- 
grams 4  and  o  contain  hypothetical  curves 
(dotted  lines)  which  represent  what  the  in- 
crease of  traffic  would  be  according  to  various 
possible  mathematical  suppositions,  viz. :  (I ) 
traffic  increases  in  the  same  ratio  as  popula- 
tion, (2)  traffic  varies  as  the  square  of  popu- 
lation, and  (3)  (an  assumption  intermediate 
between  the  other  two)  the  per  cent  increase 
of  traffic  is  twice  the  per  cent  increase  of 
population.  This  last  formula  has  a  potential 
flexibility  not  possessed  by  the  other  two. 
since  the  multiplier  might,  on  occasion,  be 
made  greater  or  less  than  2.  The  starting 
point  of  these  hypothetical  curves  of  traffic 
increase  supposes  lOn.oOO  population  to  mean 
20,000,000  revenue  passengers  per  year.  This 
corresponds  roughly,  but  of  course  riot  exactly, 
to  the  figures  of  Table  XIII.  For  our  purposes 
it  is  not  necessary  that  there  be  any  such 
mathematical  equivalence  of  the  absolute 
quantities.  Differences  in  the  physical  and 
social  conditions  of  cities,  and  of  race  and 
custom  as  re.gards  their  inhabitants,  would 
doubtless  affect  the  equivalence  of  these  two 
terms.  They  might  do  so  and  still  not  affect 
in  the  least  a  mathematical  formula  which 
compares  only  tales  of  incn'asc.  not  absolute 
quantities.  But  no  one  would  claim  that  any 
of  these  formulas  are  more  than  rough  work- 
ing approximations.  .Along  with  the  dotted, 
hypothetical  curves  are  full-line  curves  repre- 
senting the  actual  quantitative  relations  be- 
tween traffic  and  population,  according  to  the 
data  of  Table  XIII.  Diagram  4  plots  the 
quantities  according  to  arithmetic  scales.  Dia- 
iiram  .">  utilizes  logarithms  to  show  their  re- 
lations. 

Xumerical  data  corresponding  to  the  hvpo- 
thetical  curves  of  the  arithmetical  diagram 
are  as  in  Table  XIV. 

Similar  hypothetical  numerical  data  for  the 
dotted  logarithmic  curves,  showing  possible 
relations  between  population  and  traffic  and 
their  increases,  are  given  below.  The  figures 
most  conveniently  used  are  naturally  some- 
what different  from  those  above,  owing  to  the 
differences  between  the  logarithmic  and  the 
arithmetical  scale.  Since  only  relative  quan- 
tities are  directly  shown  on  a  logarithmic  scale, 
it  is  of  no  si.gnificance  whether  a  traffic  unit 
here  represents  20  million  or  any  other  num- 
ber of  fares.  The  data  for  the  hypothetical 
curves  of  Diagram  ."i  are  given  in  Table  X\'. 
The  reader  may  for  the  most  part  take  his 
choice  as  between  the  arithmetical  and  the 
logarithmic  curves,  though  it  is  almost  neces- 
sary to  refer  to  the  latter  in  relation  to  cer- 
tain facts  that  do  not  present  themselves  in  a 
way  effectively  to  appeal  to  the  eye  except  in 
the  purely  relative  diagram.  The  range  of  the 
diagrams,  also,  does  not  permit  of  the  in- 
clusion of  the  data  for  N'ew   lork  Citv  in  the 
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first  form.  In  the  second  diagram,  moreover, 
the  fact  that  all  the  relations  in  question  are 
represen'ied  by  straight  lines  is  taken  ad- 
vantage of  to  prolong  them  in  some  cases 
beyond  the  controlling  points  so  that  the  eje 
may  more  easily  determine  how  far  they 
diverge  from  being  parallel.  The  significance 
of  any  of  these  logarithmic  curves,  or  parts 
of  curves,  is  expressed  entirely  by  their 
slant. 

In  both  diagrams  lines  are  dravirn  between 
the  controlling  points  fixed  by  actual  trafiic  to 
connect  the  points  for  1902  (and  similarly 
those  of  1907)  with  each  other.  Other  lines 
are  drawn  to  connect  the  1902  and  1907  points 
for  the  same  class  of  cities.  These  two  sorts 
of  lines  form  connected  quadrilaterals.  They 
provide  for  two  distinct  ways  of  looking  at 
the  relation  between  trafiic.  and  population 
The  outer  lines  represent  what  may  be  called 
the  static  relation  between  urban  population 
and  street  railway  traffic,  the  upper  set  relat- 
ing to  figures  for  1907,  the  lower  to  those  for 


II  Si.! 


The  dynamic  curves  show  a  markedly  higher 
rate  of  increase  of  traffic.  Both  sets  of  curves, 
but  more  especially  the  dynamic,  apparently 
show  some  tendencj'  to  a  falling  ofif  in  the 
rate  of  increase  as  the  size  of  cities  becomes 
greater :  or  rather,  the  smaller  cities  show  a 
more  rapid  development  of  traffic  relatively 
to  population  than  the  larger.  The  indication 
with  regard  to  the  largest  cities  is  not  so 
clear,  nor,  because  of  the  fewness  of  their 
numbers,  so  conclusive. 

The  extraordinarily  rapid  growth  of  the 
traffic  of  the  smaller  cities,  as  it  appears  in 
the  dynamic  curves,  suggests  an  important 
weakness  of  the  statistics..  The  interurban 
development  in  the  five  years  from  1902  to 
1907  must  have  affected  the  smaller  cities 
more,  relatively,  than  the  larger  cities,  hence 
their  dynamic  curves  inay  be  artificially  steep- 
ened and  incidentally  the  slant  of  the  lower 
portion  of  the  static  curves  artificially  reduced. 
It  would  be  possible  to  correct  some  of  this 
deflection,  if  more  detailed  statistics  of  popu- 
lation  were    as    yet    available,     by    including 
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tive  rate  of  increase  of  traffic  for  four  out 
of  the  five  classes  of  cities  is  clearly  greater 
than  in  proportion  to  the  square  of  popula- 
tion. By  reference  to  the  per  cents  of  Table 
XII  it  is  seen  that  this  is  also  true,  though 
barely  so,  of  the  fifth  class,  which  compri:3S 
Kew  York  City.  This  may  be  partly  due  to 
1907  being  an  especially  .good  year  for  traflSc. 
For  the  1900-1910  comparison,  as  shown  in 
the  early  portion  of  this  discussion,  the  quad- 
ratic formula  does  not  hold  for  New  York 
City.  The  effect  of  the  interurban  develop- 
ment must  also  be  allowed  to  qualify  the  gen- 
eral result.  It  does  not  affect  the  curves  for 
New  York  City.  The  probability  of  a  lowered 
rate  for  the  largest  cities  must  also  be  con- 
sidered. But  it  is  evidently,  on  the  whole, 
conservative  to  assume  that  traffic  will  in- 
crease at  a  rate  only  twice  the  per  cent  rate 
of  increase  of  population.  This  gives  a  con- 
siderable place  to  dynamic  influences.  But,  in 
a  very  dynamic  period — conspicuous,  for  ex- 
ample, for  an  unusual  development  oi  rapid 
transit  facilities — it  is  not  at  all  unlikely  that 
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1902.  The  lines  between  the  successive  quad- 
rilaterals express  the  influence  of  dynamic  fac- 
tors upon  this  relation.  For  convenience  we 
may  therefore  call  the  former  static  curves, 
and  the  latter  dynamic.  The  static  curves 
represent  the  relation  of  population  to  traffic 
for  cities  of  different  sizes  at  the  same  date 
and  therefore  of  substantially  the  same  tech- 
nical development  and  the  same  habits.  For 
this  purpose  the  differences  between  the 
groups  of  cities  may  be  regarded  as  if  in- 
creases. The  dynamic  curves  connect  points 
for  the  same  group  of  cities  and  its  traffic  at 
different  dates  and  thus  show  actual  increases 
of  population  and  of  corresponding  traffic  in 
relation  to  each  other.  If  any  merely  math- 
ematical theory  of  the  relations  between  the 
two  sets  of  absolute  quantities  held  good,  the 
two  kinds  of  curve  would  coincide. 

The  marked  divergence  of  the  static  and  dy- 
namic curves  and  the  general  uniformity  of 
their  difference  is  highly  signficant.  The 
static  curves  show  a  variation  of  traffic  at  a 
rate  not  much  higher  than  that  of  population. 


neighboring  towns  with  the  cities  upon  which 
they  are  economically  dependent.  This  cor- 
rection is  not  now  practicable.  But  the  worst 
cases  of  incomparability  as  between  traffic  and 
population  are  eliminated  from  the  statistics 
used  above.  Of  the  total  street  railway  traflSc 
of  1907,  moreover,  interurban  lines  could 
scarcely  have  had  as  much  as  one-tenth,  and 
a  considerable  portion  of  what  they  had  was 
city  service,  as  distinguished  from  service  be- 
tween cities. 

In  estimating  the  future  increase  of  the 
traffic  of  a  city  the  dynamic  curves  are  most 
significant,  even  though  some  of  the  dynamic 
factors  are  in  their  nature  somewhat  irregular 
and  unpredictable.  These  curves  represent  the 
actual  increases.  The  uniformity  of  their 
tendency  is  remarkable.  The  extremely  high 
relative  increase  of  traffic  is  convincing  evi- 
dence of  the  substantial  truth  of  something 
not  unlike  the  quadratic  formula,  that  is,  for 
the  actual  development  of  a  city's  traffic  be- 
tween different  dates. 

According  to  logarithmic  diagram  the  rela- 


the  traffic  of  even  so  large  a  city  as  New  York 
may  be  found  to  increase  at  a  rate  greater 
even  than  in  proportion  to  the  square  of  popu- 
lation. 

Among  the  dynamic  factors,  a  very  impor- 
tant on  is  the  habituation  of  the  public  to  the 
use  of  street  railways.  This  factor  operates 
with  entire  regularity  in  its  effect  upon  in- 
creases and  there  seems  to  be  no  prospect  of 
its  exhausting  itself  in  any  period  which  needs 
to  be  taken  account  of  here,  though  its  effect 
may  be  expected  to  become  less  considerable. 
In  smoothing  out  the  effect  of  increased  or 
bettered  facilities,  also,  it  is  an  important  ele- 
ment in  making  the  future  of  traffic  pre- 
dictable. We  have  not  yet  completed  the 
stage  of  development  through  which  we  are 
passing  to  a  condition  where  practically  every 
man  will  e.xpect  to  ride  to  and  from  his  work. 
We  are  also  only  beginning  to  become  habit- 
uated to  making  neighborly  calls  by  car.  These 
influences  help  to  make  regular  and  uniform, 
statistically  speaking,  what  is  evidently  not 
a  statement  of  a  fixed  mathematical  relation. 
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THE    DEGREE    OF    TKUTH    IN    THE    QUADRATIC    FOR- 

UUhA      DEPENDS      UPON      DYNAMIC      FACTORS 

WHICH    ARE  NOT  AME.VAELE   TO  THE 

THEORY    UNDERLYING    IT. 

We  may  -well  consider  at  this  point  just 
what  the  quadratic  formula  for  the  rate  of 
increase  of  traffic  requires  of  our  thought. 
Mattersdorff  seems  to  treat  a  mathematical 
formula  as  the  last  word  instead  of  merely  as 
one  of  the  means  to  an  understanding  of  the 
facts.  Wellington,  on  the  other  hand,  who 
uses  the  same  quadratic  formula.*  gives 
others  besides  merely  empirical  reasons  for  it. 

Wellington's  general  proposition  is  that. 
other  things  equal  "productive  traffic  varies  as 
the  square  of  the  number  of  tributary  sources 


ersed  mstead  of  the  number  of  passengers  He 
connects  th.s  with  the  previous  propSn  by 

finS^.  t1^'"""''""°"  '°  the'individua'i 
Unstead  of  the  population  and  traffic  center") 
as  the  potential  traffic  unit.  "We  mav  regard 
each  md.vidual  person  as  the  traffic  unit,  and 
while  It  will  be  by  no  means  literally  true  that 
he  will  have  actual  traffic  relations  with  all 
those  for  whom  the  facilities  exist,  but  only 
with  every  tenth,  hundredth,  thousandth,  or  mil- 
lionth person,  according  to  his  character  and 
occupation,  yet  practically  the  result  is  the 
san^e.  His  aggregate  contributions  to  railwav 
traffic  will  vary  in  close  accordance  with  the 
tota  population  connected  with  him  by  traffic 
facilities,  and  his  payments  to  any  particular 
line  will  be  m  direct  proportion  to  that  frac- 
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of  traffic"  (p.  713).  This  is  dependent  upon 
the  alleged  fact  that  the  bringing  of  two  cen- 
ters of  traffic  nearer  together  would  mean  such 
an  increase  in  the  volume  of  their  interchange 
that  the  earnings  from  the  traffic  would  be  as 
great  as  before.  This  rule  is  applied  to  de- 
termine the  effect  of  the  interpolation  on  a 
given  line  of  new,  and  of  course  nearer,  traffic 
points.  The  number  of  points  interpolated  is 
then  assumed  to  be  equal  to  n,  and,  by  an  ap- 
plication of  the  algebra  of  progression,  the 
quadratic  formula  is  obtained.  For  city  travel 
also.  Wellington  says  that  "traffic  tends  to  in- 
crease about  as  the  square  of  the  population 
or  sources  of  traffic  invited  by  convenient 
means  of  locomotion"  (p.  71.5),  though  he 
seems  here  to  have  in  mind  the  distance  trav- 
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tion  of  the  total  of  the  whole  population  con- 
nected with  him  by  traffic  facilities  which  is 
leached  by  him  over  that  particular  line"  (p. 
716).  .\s  facilities  are  provided,  the_  traffic 
potentialities  of  these  individuals  in  their  rela- 
tions with  each  other  tend  to  become  actual, 
and  this  "about  in  proportion  to  the  square  of 
the  facilities  afforded  and  the  population 
served"  (p.  716).  This  use  of  the  individual 
as  a  unit,  as  the  author  says,  really  a  more 
correct  way  of  arriving  at  additional  sources 
of  traffic  than  the  first  method  (p.  717).  .As 
inductive  evidence  of  the  proposition,  he  cites 
the  figures  of  New  York  City  traffic  from  the 
beginning  (1853)  down  to  1890  (Table  on  pp. 
714-")),  His  conclusion  is  cautious:  That  the 
"increase  [is]  in  very  much  more  than  direct 
ratio  [to  population]  is  beyond  question." 
It  is  significant  that  Wellington  has  in  mind 


chiefly  steam-railroad  freight  trafl^c.  His  con- 
ception assumes  that  the  older  residents  are  to 
be  stirred  to  more  riding  by  every  extension 
of  hues  into  new  districts,  and  that  the  new 
connection  brings  an  equal  exchange.  As  re- 
gards freight,  this  is  very  likely  true.  As  re- 
gards passengers— and  this  is  the  street-rail- 
way problem— that  is  not  the  most  plausible 
assumption.  The  bulk  of  the  residents  of  the 
older  established  parts  of  the  city  will  re- 
main, in  all  of  their  social  relations,  self-suffi- 
cient. The  inhabitants  of  Jonesville,  or  Smith- 
ville,  will  make  full  use  of  easy  access  to 
town,  and  the  population  of  such  places  will  be 
increased  by  migration.  But  the  personal  rela- 
tion between  Jonesville  and  the  metropolis  is 
likely  to  be  on  the  whole  a  very  one-sided 
affair.  The  older  residents  will  be  glad  to 
extend  the  market  for  their  products,  but  not 
the  circle  of  their  other  interests,  to  Jones- 
ville. Much  the  same  thing  applies  for  newly 
developed  suburbs,  despite  their  presumable 
initial  advantage  of  a  more  select  and  seduc- 
tive cognomen.  Wellington's  formula,  too, 
does  not,  in  his  own  conception  of  its  grounds, 
take  account  of  the  tendency,  in  the  case  of 
a  very  large  city,  towards  a  decentralization  of 
the  business  center,  to  the  extent  at  least  of  de- 
veloping important  subordinate  business  dis- 
tricts. 

The  formula  which  assumes  that  traffic  will 
increase  at  a  per  cent  rate  about  twice  that  of 
the  increase  of  population  has  at  least  some 
conceptual  advantage  over  the  quadratic  the- 
ory. It  may  be  pictured  to  the  mind  as  mean- 
ing that  additions  to  the  population  of  a  city 
are  twice  as  exigent  of  street  railwav  service 
in  proportion  to  their  number  as  are  the  older 
residents.  This  would  seem  to  be  fairlv  rep- 
resentative of  the  actual  situation.  Biit  this 
conception  does  not  seem  to  take  account  of 
the  dynamic  influence  of  habit,  nor  quite  ade- 
quately of  that  of  increase  of  facilities.  But 
the  quadratic  theory  does  not  on  the  face  of  it 
(or  conceptually)  provide  even  so  well  for  the 
dynamic  factors.  Habit  is  not  counted  at  all. 
As  reagrds  facilities,  also,  a  slight  modification 
of  the  static  curves,  with  reference  to  the 
backwardness  or  forwardness  of  particular 
-American  cities  (  a  matter  which  would  not 
appreciably  affect  the  average),  ought  to  make 
them  conform  to  the  quadratic  assumption. 
which  in  fact  they  fall  far  short  of.  .Any 
formula,  however  rough  a  fit,  if  it  is  clearly 
{accepted  as  conditional,  has  a  distinct  ad- 
vantage over  the  absence  of  quantative  ideas 
wherever  the  relations  dwelt  with  call  for 
quantification.  But  for  street-railwav  traffic 
the  tlynamic  factors  are  so  important  that  a 
mathematical  theory  which  seems  to  fit 
(mathematical  conceptions  being  in  their  verv 
nature  static),  but  which  is  not  based  upon 
dynamic  considerations,  is  crudely  empirical. 
I  Mattersdorff  arrives  at  his  curves  bv  wav  of 
static  comparisons.  The  fact  that  he  is  never- 
tlieless  led  to  quadratic  formula  is  the  more 
notable.  Perhaps  it  is  due  to  the  relative 
liackwardness  of  the  smaller  Germ.in  cities 
in  the  use  of  urban  transportation  facilities. 

:NEW   YORK  CITY  A\Ta!.\GE  RATES  COMPARED   WITH 
QUADR,\TIC  ANg  DOUBLED-PER  CENT  RULES. 

Since  the  projective  rate  of  increase  for 
New  York  is  of-'*tbe  greatest  significance,  it  is 
worth  while  to  compare  actual  results  with  the 
quadratic  and  multiple  formulas  more  in  de- 
tail. The  following  table  (numbered  XVII  at- 
tempts to  smooth  out  the  fluctuations  in  the 
figures  of  traffic  so  as  to  get  a  typical  annu.'.l 
per  cent  increase  for  comparison  with  the 
corresponding  per  cent  for  population. 

The  increase  of  population  for  the  decade 
IDOO  to  1910  was  38.68  per  cent;  for  the  first 
five  years  16.39,  and  for  the  second,  19.16  per 
cent.  The  arithmetical  averages  on  these 
three  bases  per  single  year  arc,  3.S7.  3.28  and 
3.83,  respectively.  The  geometrical  average 
would  evidently  be  more  correct.  For  the  10- 
year  period  it  is  3.3.  Twice  3.3  is  6.6.  (The 
corresponding  quadratic  percentage  is  6.7.') 
Two  of  the  eight  percentages  arc  above  6.(< 
and  six  below.  The  avcr.a.gc  of  the  eight  is 
6.38.  or  96.7  per  cent  of  6.6.  But  the  figures 
justify  the  supposition  of  some  progressive 
tendency  to  a  decline  in  the  size  of  the  relative 
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TABLE     XVI.— ANNUAL    INCREASES     OF     .- 
TEAR   AVERAGES. 

Average  Per  cent 

Period.  annual  traffic.  Increase.    Increase. 

1898-1902 836,273,788  

1899-1903 888,161.308  51,887,520         6.20 

1900-1904 946,688,043  58,526.735  6.59 

1901-1905 1,003,613,971  56,925,928         6.01 

1902-1906 1,077,713,246  74,099,275         7.38 

1903-1907 1,152.991,530  75,278,284         6.99 

1904-1908 1,224,438,113  71,446,583         6.20 

1905-1909 1,291,724,662  67,286,549         5.50 

1906-1910 1,371,780,705  80,056,043         6.20 


difference  between  the  per  cent  increase  of 
population  and  that  of  traffic,  not  so  much  be- 
cause of  the  appearance  of  the  series  of  per 
cent  increases  of  traffic,  which  might  be  con- 
sidered to  exhibit  no  progressive  change  either 
way,  as  because  the  population  figures  seem  to 
indicate  a  greater  per  cent  increase  for  the 
later  than  for  the  earlier  portion  of  the 
decade.  One  might  conclude  that  the  multiplier 
which  expresses  the  relation  between  the  per 
cent  increase  of  poulation  and  that  of  traffic 
is  2  (or  even  considerably  larger  for  small 
cities)  but  that  it  tends  to  become  somewhat 
smaller  than  2  for  very  large  cities.  Only  a 
slight  modification  of  the  "multiplier-two" 
formula  is,  in  any  case,  requisite  for  applica- 
tion to  the  prediction  of  future  traffic  in  New 
York  City. 


Tensile  Tests  of  Splices  of  Reinforcing 

Bars,    Used    in    Washington 

Street  Tunnel,  Chicago. 

In  constructing  the  walls  of  the  Washington 
Street  tunnel  in  Chicago,  which  work  was 
described  in  our  issue  of  .^pril  20,  1910,  the 
method  of  drifting  by  successive  levels  necessi- 
tated the  introduction  of  vertical  reinforcing 
rods  of  short  lengths,  cut  according  to  the 
height  of  the  drift.     The  walls  were  built  un- 


Board  of   Supervising  Engineers  from  which 
we  abstract  this  information. 

Methods  of  testing.  The  tests  were  made 
with  one,  tw-o  and  three  clamps  as  follows : 

(1)  Single  clamp  8  ins.  overlap. 

(2)  Two  clamps  fastened  on  opposite 
sides.     (See  Fig.  1.) 

(3)  Three  clamps,  two  fastened  on  one 
side  and  one  from  the  opposite  side. 

The  result  showed' that  in  general  the  two- 
clamp  type  was  the  best  to  use  in  construction 
work.  This  type,  when  the  clamp  was  tight- 
ened enough — slightly  enough  to  bend  the 
plate — showed  a  resistance  of  6,400  lbs.  with 
%    in.   slip.     When     put     under   further   load 


entirely  loose  so  that  no  further  load  could  be 
applied.     See  Fig.  2. 

In  general  the  tendency  of  this  type  of  lap 
splice  is  to  offer  a  fairly  uniform  resistance 
to  tensile  stress  up  to  a  point  where  the 
clamps  become  dislocated  and  lose  their  grip, 
when  complete  failure  occurs.  The  effect  of 
tension  on  the  unconcreted  joint  also  appears 
to  hasten  the  dislocation  of  the  clamps  and 
consequently  decreases  the  apparent  strength 
of  the  plain  joint. 

The  working  stress  used  in  all  concrete 
designs  provided  for  16,000  lbs.  per  square 
inch  tension  in  the  steel.  In  these  tests  the 
resistance  w'as  about  7,0U0  lbs.  up  to  the  first 
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de^'ground   and   in    sections   si.x   or   eight    feet 
high. 

.'\s  it  was  not  deemed  prudent  to  rely  en- 
tirely on  the  bonding  strength  of  the  concrete 
to  transmit  stress  from  one  rod  to  another, 
tests  were  made  under  the  direction  of  the 
Board  of  Supervising  Engineers  on  1-in. 
twisted  steel  rods  soliced  with  one  or  more 
simple  V  clamps.  These  were  placed  in  ten- 
sion and  the  loatl  applied  at  the  rate  of  l,(IOn 
lbs.  per  minute.  As  the  keys  left  in  the  con- 
crete face  of  each  drift  allowed  a  minimum 
of  8  ins.  overlap,  this  length  of  splice  was 
used  in  all  tests.  K  description  of  the  tests  is 
given   in   the   Third      .^nnual     Report   of   the 


there  was  no  movement  until  the  load  reached 
13,6!tO  lbs.  when  a  sudden  slip  occurred  of 
3/16  in.  in  the  strap  of  one  of  the  clamps  arxl 
%  in.  slip  in  the  rods.  The  rocks  then  began 
to  pull  apart  at  this  or  a  lower  stress. 

The  single  clamp  allowed  the  bars  to  twist 
practically  as  soon  as  any  stress  was  applied 
and  showed  a  slip  of  %  in.  at  4.000  lbs.  stress, 
increasing  to  %   in.  slip  at  .5,6(iO  lbs. 

With  three  clamps  a  slip  of  %  in.  occurred 
in  the  bars  with  a  stress  of  6,760  lbs.  The 
strap  started  at  10.730  lbs.,  ll,6i)0  lbs.  and 
18,330  lbs.,  respectively,  with  a  total  slip  at 
this  time  of  %  in.  At  25,580  lbs.,  there  was  a 
sudden  slip  of  the  bars  and  one  clamp  became 


slip.  This  resistance,  however,  would  be  much 
greater  when  the  rods  w-ere  embedded  in  con- 
crete, so  it  was  decided  to  use  a  splice  of  the 
type  with  two  clamps  and  rely  on  the  bonding 
stress  of  the  concrete  to  supply  the  deficiency 
between  the  resistance  of  the  splice  and  the 
stress  in  the  steel. 

In  estimating  this  additional  strength  two 
forces  w-ere  relied  on:  First,  a  surface  ad- 
liesion  taken  conservatively  at  100  lbs.  per  sq. 
in.,  which  directly  augments  the  net  tensile 
strength  of  the  splice ;  second,  a  bonding  effect 
which  prevents  the  bars  from  twisting  and 
consequently  defers  the  displacement  of  the 
clamps.     By   this     method     the     full     tensile 
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strength  of  the  bar  (16,000  lbs.)  could  be  re- 
alized. 

In  various  drift  levels  the  key  was  about  1- 
ins.  in  depth,  which  always  provided  at  least 
8  ins.  overlap  as  previously  stated.  This  made 
it  fairly  easy  to  apply  the  clamps  in  position. 

A  second  series  of  tests  as  indicated  on  Fig. 
2  were  made  as  follows: 

(1)  With  a  two  U-clamp  splice  with  %-in. 
plate  and  no  concrete. 

(2)  Two  U-clamp  splices  embedded  in  a 
concrete  block  and  tested  when  the  concrete 
block   was   7   days   old.      (Two   tests.) 

(3)  Two  U-clamp  splices  as  above  except 
with  concrete  28  days  old. 

The  first  test  on  the  plain  joint  was  in  the 
nature  of  a  check  on  the  previous  tests  and  a 
maximum  of  27.000  lbs.  was  reached  with  the 
first  slip  at  8,810  lbs.  and  a  total  slip  of  2V4  ins. 
The  mixture  of  the  concrete  was  1  :2  :4  with 
Portland  cement,  sand  and  Vk  to  %  in.  crushed 
limestone.  The  blocks  were  each  12-in.  cubes, 
thus  embedding  the  8-in,  lap  splice  2  ins.  at 
each  end,  and  in  this  respect  the  test  could  not 
hope  to  reveal  the  full  bonding  strength  of  a 
continuous  concrete  monolith. 

The  points  of  measurement  of  slippage  be- 
tween bars  was  necessarily  outside  the  cube 
so  that  the  combined  effect  of  unrestricted 
torsion  and  stretch  in  these  outer  sections  of 
the  bars  undoubtedly  decreased  the  ultimate 
strength  of  the  joint  as  put  under  test,  so  that 
the  results  here  recorded  may  be  regarded  in 
€very  respect  as  conservative. 

The  first  seven-day  cube  took  a  slowly  in- 
creasing load  up  to  2-'?,080  lbs.,  when  a  move- 
ment of  Vs  in.  occurred  and  the  concrete 
cracked  on  four  sides.  No  further  load  could 
be  applied  until  the  total  slip  increased  to  Vt 
in.,  from  which  the  load  was;  carried  up  to  a 
maximum  of  :^1,220  lbs.  with  continual  slip- 
ping and  a  total  displacement  of  1.29  ins.  The 
second  seven-day  cube  failed  practically  the 
same  as  the  first  except  that  the  first  slip  oc- 
curred at  19,400  lbs.  and  a  maximum  of  34,120 
lbs.  was  carried  with  a  gradual  slipping  of  1.33 
ins. 

The  test  on  28-day  concrete  showed  a  slight 
movement  at  13,.5o0  lbs.,  holding  to  21,000  lbs. 
and  then  a  gradual  stretch  up  to  a  maximum 
of  30,480  lbs.  with  .3/32  in.  total  slip.  In  Fig. 
2  a  vertical  movement  represents  stress  with- 
out slip  and  conversely,  inclination  represents 
a  continuous  pulling  apart  with  increasing 
load. 

Coiiclusious. — (1)  In  all  cases  the  strength 
of  the  splicing  seems  to  be  dependent  upon  the 
strength  of  the  concrete  and  there  is  compara- 
tively little  margin  between  the  first  evidence 
■of  distress  and  complete  failure. 

(2)  The  28-day  concrete  specimen  took 
about  50  per  cent  more  stress  at  complete 
failure  than  the  average  of  the  two  seven-day 
specimens. 

(3)  When  such  splices  are  used,  the  con- 
crete would  fail  before  the  solice. 

(4)  This  method  of  splicing  reinforcing 
bars  is  safe  for  a  working  stress  of  approxi- 
mately 16,1100  lbs.  per  square  inch  in  the  steel. 

Figure  2  shows  the  curious  fact  that  the 
three-clamp  splice  without  concrete  has  less 
strength  than  the  two  damns  at  lower  loids, 
but  as  higher  loads  are  applied  the  tliird  clamp 
becomes  effective.  This  anomaly  is  undoubt- 
edly due  to  the  difficulty  of  securing  an  equal 
bearing  between  bars  and  clamps  until  suffi- 
cient load  has  been  applied  to  start  abrasive 
action. 

Object  of  Whitening  Windows  in  Build- 
ings Under  Construction. — The  reason  that 
window  panes  are  whitened  in  a  building 
not  yet  completed,  is  explained  bv  a  budd- 
ing contractor  as  reported  in  the  New  York 
Times.  "We  don't  plaster  them  over  with 
chalk  to  prevent  the  public  from  seein.g  the 
unfinished  condition  of  the  interior,  but  to 
keep  the  workmen  from  battering  out  the 
glass.  Transparent  glass  looks  just  about 
as  transparent  as  air  to  the  man  who  is 
moving  a  wooden  or  iron  beam  in  a  hurry, 
and  he  is  likely  to  ram  the  end  of  it  through 
an  expensive  window,  but  when  the  .glass  is 
coated  with  white  it  becomes  visible,  and 
the  workmen  hand  their  material  in  through 
the   door." 


A  Handy  Portable  Derrick. 

The  accompanying  illustration  shows  a  der- 
"«  of  2,500  lbs.  capacity  and  weighing  only 
350  lbs.  The  height  is  8  ft.  and  the  full  circle 
swmg  IS  10  ft.  The  derrick  is  shown  equipped 
for  operation  by  hand,  but  is  also  made  to  be 
operated  by  power.  The  boom  is  trussed  and 
is  well  balanced  on  the  mast  about  which  it 
revolves.  The  fittings  are  all  crucible  steel 
and  malleable  including  the  geared  winch.  The 
derrick  is  also  made  with  the  geared  winch 
located  in  front  of  the  mast  on  the  inclined 
bottom  chord  of  the  truss.  One  of  this  type 
is  in  use  at  the  South  Shore  Country  C\uh  in 
Chicago    for    raising   launches   and   sail   boats 


places,  and  for  that  reason  I  have  always  been 
fearful  that  in  asphalts  made  from  petroleum 
oil  we  would  not  get  a  uniform  product.  How- 
ever, I  have  had  tested  a  number  of  artificial 
asphalts  and  found  them  to  fill  the  following 
specifications   very   easily. 

Material:  (a)  Asphalt  shall  be  used  which  Is 
of  the  beat  srade,  free  from  coal  tar  or  any  of 
'ts  products,  and  which  will  not  volatilize  more 
than  14  of  1  per  cent  under  a  temperature  of 
313  F.  for  seven  hours,  (b)  It  must  not  be 
affecfed  by  a  20  per  cent  solution  of  ammonia  a 
.■:  per  cent  solution  of  sulphuric  acid,  a  35  per 
cent  solution  of  hydrochloric  acid,  nor  by  a 
saturated  .solution  of  sodium  chloride      It  should 


Light    Portable    Derrick    fo  •    Contract    and    Building   Woi  k. 


from  the  water  to  the  pier.  It  can  be  operat- 
ed by  one  or  two  men.  These  derricks  are 
designed  particularly  for  building  work,  their 
light  weight  and  compact  arrangement  adapt- 
ing themselves  for  easy  shifting  from  story 
to  story.  They  are  manufactured  by  Sasgeii 
Bros.,  2055  Racine  Ave.,   Chicago,   111. 


Some    Notes    of    Practice    in    Water- 
proofing   Engineering   Structures 
Using  Bituminous  Membranes. 

In  a  paper  before  the  Western  Society  of 
Engineers  Mr.  W.  H.  Finley,  Assistant  Chief 
Engineer,  Chicago  &  Northwestern  Ry.,  relates 
his  experience  in  waterproofing  masonry  struc- 
tures with  bituminous  compounds.  Following 
this  paper  there  was  a  discussion  by  .Mr.  Clif- 
ford Richardson,  which  gave  information  of- 
the  charr'cfer  required  of  bitumens  for 
waterproofing.  This  paper  and  discussion  are 
in   "•'rt   reprinted   here   as   follows: 

".Vl-en  I  first  took  up  the  question  of  a  suit- 
•'"  mater--'!  for  waterproofing  engineering 
str::':tures,  I  investigated  the  respective  merits 
of  asphalt  and  coal-tar  pitch.  The  only  in- 
stnnce  of  the  use  of  the  latter  with  which  I 
was  familiar  had  not  proved  very  satisfactory, 
and  I  decided  to  use  asphalt.  .At  that  time 
there  were  few,  if  any,  artificial  asphalts  on 
the  market,  and  I  necessarily  used  a  natural 
asphalt.  The  structures  then  waterproofed 
are  still  in  good  condition.  Since  that  time 
there  has  been  extensive  development  of  arti- 
ficial asphalts  from  petroleum  oils.  In  nearly 
all  cases  it  is  claimed  that  the  artificial  asphalts 
offered  for  waterproofing  purposes  have  a 
Gilsonite  base.  The  total  production  of  Gil- 
sonite  last  year  was  in  the  neighborhood  of 
30,000  tons  and  the  previous  vear  somewhat 
less.  I  am  afraid  that  the  Gilsonite  base  of 
our  artificial  waterproofing  asphalt  is  a  very 
thin  one.  Petroleum  oil  is  not  :i  uniform 
product,     varying    considerably     at     different 


show  no  h>drolytic  decomposition  when  subject. 
for  a  period  of  ten  hours,  to  hourly  Immersions 
in  water  with  alternate  rapid  drying  by  warm 
air  currents. 

Range  of  Temperature:  (a)  For  metallic  struc- 
tures, exposed  to  the  direct  rays  of  the  sun,  the 
asphalt  must  not  (low  under  212°  F.  nor  become 
brittle  at  0°  F.  when  spread  thin  on  glass,  (b) 
For  structures  underground,  such  as  masonry 
arches,  abutments,  retaining  walls,  foundation 
walls  of  buildings,  subways,  etc.,  a  flow  point  of 
185°  F.  and  a  brittle  point  of  0°  F.  will  be  re- 
quired, (c)  A  mastic  made  from  either  gTado 
of  a.sphalt  by  mixing  it  with  sand  in  the  pro- 
portion of  one  of  asphalt  to  four  of  sand,  must 
not  perceptibly  indent,  when  at  a  temperature  of 
l,'iO°  F.  under  a  load  of  20  lbs.  per  square  Inch. 
It  must  also  remain  pliable  at  a  temperature  of 
0°   F. 

In  asphalting  a  metal  surface  it  is  impera- 
tive that  the  metal  be  cleaned  of  all  rust,  loose 
scale  and  dirt,  and  if  previously  coated  with 
oil  this  must  be  burned  off  with  benzine  or  by 
other  suitable  means.  The  metal  surface  must 
be  warm  to  enable  the  asphalt  to  adhere  to  it, 
and  the  warming  is  best  accomplished  by  cov- 
ering it  with  heated  sand  which  should  be 
swept  back  as  the  hot  asphalt  is  applied.  When 
waterproofing  concrete  structures  it  is  very 
necessary  that  the  surface  be  thoroughly 
brushed  with  wire  brushes  to  remove  all  loose 
particles  and  get  rid.  as  far  as  possible,  of 
what  the  French  engineers  call  "laitance."  It 
should  then  be  coated  with  a  liquid  .asphalt 
primer,  and  I  believe  that  better  results  will 
be  obtained  if.  just  ahead  of  the  application  of 
this  primer  coat,  the  surface  is  swabbed  with 
gasoline.  Asphalt  has  no  affinity  for  water, 
and  all  surfaces  that  are  to  he  coated  with 
asphalt  should  be  as  dry  and  dean  as  possible. 
I  am  not  an  advocate  of  felts  or  burlaps  for 
ordinary  waterproohng.  I  believe  that  an 
ordinary  concrete  surface,  whether  in  a  slab 
bridge  or  an  arch,  needs  nothing  hut  an  ap- 
plication of  a  primer  coat  of  asphalt  and  then 
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a  coat  of  liquid  asphalt,  after  which  a  hot  sand 
mastic,  composed  of  one  part  asphalt  to  four 
of  sand,  can  be  applied  with  hot  smoothing 
irons.  On  top  of  this  it  has  been  my  practice 
to  put  on  a  swabbing  coat  of  hot  asphalt  and 
then  to  cover  the  whole  surface  with  washed 
gravel,  particularly  where  rock  ballast  was  to 
be  used.  Over  joints  and  ends  of  bridges  it 
may  be  necessary  to  use  burlap  for  the  added 


There  is  a  wide  difference  between  the  re- 
quirements for  waterproofing  to  take  care  of 
ordinary  rain  water,  or  waterproofing  where 
it  is  necessary  to  take  care  of  the  hydrostatic 
pressure  of  a  head  of  water.  In  the  latter 
case  felt  and  burlap  mat  properly  reinforced 
with  concrete  may  be  necessary. 

A  bridge  over  Turtle  Creek,  near  Shopiere, 
Wis.,    on    the    Chicago   &    Northwestern    Ry., 


the  principal  street  in  Rockford.  I  attribute 
this  largely  to  the  fact  that  the  water  is 
drained  from  each  floor  trough  into  drainage 
troughs  and  carried  by  pipes  through  the 
abutment  and  outside  of  the  dump.  This  is 
one  instance  of  getting  rid  of  water  as  directly 
and  as  quickly  as  possible.  It  avoids  the 
trouble  that  is  usually  experienced  at  the  end 
of   the  bridge  where   the  drainage   is   carried 


Fig.   1 — Section  of  Bridge  Over  Main   St.,   Rockford,   111.,  Showing   Waterproofing  and   Drainage. 


-I'-si 


strength  they  give  the  asphalt  in  taking  care 
of  any  slight  movement.  However,  in  cases 
of  expansion  joints,  where  any  defined  amount 
of  movement  is  to  take  place,  I  believe  that 
special  means,  such  as  copper  flash  joints, 
should  be  used.  Burlap  is  a  vegetable  fiber 
and  if  used  should  be  thoroughly  saturated  in 
a  bath  of  hot  asphalt  of  such  temperature  that 
it  will  not  char  or  destroy  the  fiber.  To  apply 
asphalt  to  raw  burlap  in  the  field  I  think  is 
wrong.  If  the  asphalt  is  hot  enough  to  pene- 
trate the  fiber,  it  is  likely  to  be  so  hot  that  it 
will  char  or  destroy  it,  and  if  the  asphalt  is  not 
hot  enough  one  gets  only  a  surface  coat 

I  would  like  to  repeat  what  I  have  pre- 
viously said  about  the  necessity  for  so  design- 
ing the  structure  that  the  water  can  be  dis- 
posed of  as  directly  as  possible.  If  more  care 
is  taken  in  designing,  elaborate  or  expensive 
forms  of  waterproofing  would  be  unnecessary. 

The  methods  I  have  used  in  preparing  the 
asphalts  are  as  follows: 

The  asphalt  should  be  heated  in  a  suitable 
kettle  to  a  temperature  not  exceeding  450°  F. 
If  this  is  exceeded  it  may  result  in  "pitching" 
the  asphalt.  Before  the  "pitching"  point  is 
reached  the  vapor  from  the  kettle  is  of  a 
bluish  tinge  which  changes  to  a  yellowish 
tinge  after  the  danger  point  is  passed.  If 
this  occurs,  the  material  should  be  tempered 
by  the  addition  of  fresh  asphalt.    The  asphalt 


consists  of  five  50-ft.  arches  and  was  built  in 
1869  of  Joliet  and  local  Hmestones.  The  seep- 
age of  water  through  the  ring  and  parapet 
walls  reached  such  a  stage  that  it  seriously 
threatened  the  life  of  the  structure.  In  1887 
this  arch  was  uncovered,  and  the  top  thor- 
oughly waterproofed  with  California  asphalt. 
Three  years  ago  I  removed  the  filling  and 
took  up  some  of  this  natural  asphalt,  and 
found  it  in  first-class  condition.  The  water- 
proofing of  the  arch  at  this  time  prevented  any 
further  leakage,  and  unquestionably  prolonged 
the  life  of  the  structure.  I  have  waterproofed 
a  number  of  old  stone  arches  that  were  show- 
ing signs  of  disintegration  due  to  the  lack  of 
drainage.  In  1896  a  couple  of  30- ft.  arches 
over  streets  in  the  town  of  Jancsvillc,  Wis., 
were  in  such  condition  that  it  was  a  question 
w^hether  they  should  be  rebuilt  or  not.  These 
arches  had  been  built  in  1864  of  limestone 
with  lime  mortar.  Inasmuch  as  the  double- 
tracking  of  this  portion  of  the  road  was  con- 
templated some  time  in  the  near  future,  it 
■w-as  desirable  to  carry  these  arches  as  long  as 
possible.  They  were  uncovered  and  thoroughly 
waterproofed  with  asphalt.  This  prevented 
any  further  deterioration  from  the  seepage  of 
water,  and  in  lOflli.  over  ten  years-  after  the 
waterproofing  was  applied,  when  these  arches 
were  replaced  hy  double-track  concrete  arches,  • 
the  asphalt  was  found  tn  be  in  excellent  condi-' 


from  the  center  to  each  end.  The  only  trouble 
experienced  with  these  troughs  is  from  birds 
building  their  nests  in  them  during  extended 
dry  spells.  These  drainage  troughs  have  been 
renewed  once  since  they  were  first  installed. 
In  later  work,  troughs  for  a  similar  purpose 
were  made  of  much  heavier  material.  The 
locomotive  stands  on  this  bridge  while  dis- 
charging and  taking  on  passengers  at  the 
Rockford  station,  and  1  have  seen  locomotives 
with  their  waste  water  cocks  open  pouring 
large  quantities  of  water  on  this  floor,  which 
was  carried  off  directly  and  quickly  without 
any  trouble. 

Figure  2  illustrates  a  ballasted,  very  shallow 
floor  bridge  over  Vine  Ave.,  Highland  Park, 
111.,  built  in  1902.  It  was  necessary  to  provide 
a  water-tight  floor  at  this  point,  and  this  type 
of  floor  was  adopted.  It  has  drainage  troughs, 
and  instead  of  carrying  any  of  the  water  back 
of  the  abutments  it  is  actually  carried  down 
in  front  of  the  abutment  through  troughs  and 
down  spouts.  These  troughs  can  be  so  ar- 
ranged that  it  would  be  impossible  for  any 
trouble  to  occur  from  birds  building  their 
nests  and  stopping  the  troughs. 

Figure  3  is  a  view  of  a  "subway  on  what  is 
called  the  Kinzie  St.  track  elevation  in  Chi- 
cago. You  will  note  in  this  case  the  water  is 
carried  from  the  center  of  the  subway  to  each 
end.     A    somewhat    different    method    than    I 
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Fig.    2 — Ballasted    Shallow    Floor    Bridge,    Highland     Park,   III.,  Showing  Waterproofing. 


has  been  cooked  sufficiently  when  a  piece  of 
wood  can  be  put  in  and  withdrawn  without 
the  asphalt  clinging  to  it.  Care  should  always 
be  taken  not  to  prolong  the  heat  to  such  an 
extent  as  to  pitch  the  asphalt.  Should  it  be- 
come necessary  to  hold  the  kettle  for  any 
length  of  time,  bank  or  draw  the  fire,  and 
introduce  into  the  kettle  a  quantity  of  fresh 
asphalt  to  reduce  the  temperature. 


tion  and  a  part  of  it  was  used  in  waterproofing 
the  new  arches. 

Figure  1  is  a  view  of  the  three-track  bridge 
over  Main  St.,  Rockford,  111.  This  bridge  was 
built  in  1893,  and  waterproofed  with  Cali- 
fornia natural  asphalt.  During  the  eighteen 
years  it  has  been  in  place  there  has  been  no 
complaint  regarding  the  dripping  of  water  or 
leakage   from   the  bridge,  although  it  is  over 


usually  employ  was  used  in  waterproofing  this 
bridge.  The  asphalt  is  imported  mastic  fluxed 
with  Trinidad  and  Bermuda,  and  the  asphalt 
mastic  is  covered  by  a  layer  of  reinforced  con- 
crete. This  work  was  done  in  1905,  and  has 
proved  very  satisfactory,  with  the  exception 
that  there  is  some  seepage  of  water  at  the 
ends  of  the  bridge  over  the  abutments.  The 
method  employed  in  sealing,  as  shown  in  this 
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view,  did  not  seem  to  be  completely  satisfac- 
tory, for  the  ends. 

i^igure  4  is  a  view  of  a  proposed  treatment 
of  the  ends  of  city  subways  to  prevent  the 
possibility  of  water  getting  through  and  flow- 
ing down  the  face  of  the  abutment.  This  is 
an  attempt  to  seal  completely,  by  the  use  of 
burlap  mat  instead  of  the  usual  bent  plate 
method  that  we  have  previously  used. 

The  bridge  over  Wauwautosa  Ave.  in  the 
town  of  West  AUis,  Wis.,  is  similar  in  con- 
struction to  the  Vine  Ave.  structure.  Last 
fall  it  was  necessary  to  remove  the  bridge  to 
make  way  for  improvements  at  that  point, 
and  I  was  much  gratified  to  see  how  thor- 
oughly the  iron  had  been  protected  by  the 
asphalt  mastic.  A  bridge  of  this  type  with 
such  a  shallow  floor  is  subject  to  more  or  less 
vibration  and  deflection  that  would,  under 
ordinary  conditions,  make  it  difficult  to  water- 
proof. However,  in  this  case,  when  the  bridge 
was  taken  apart  and  the  asphalt  removed 
there  was  no  indication  of  any  rust  or  seepage 
of  water  through  or  under  the  asphalt. 
Discussion  by  Clifford  Rich.\rdson. 

Mr.  Finley,  in  the  first  part  of  his  paper, 
states  that  "the  first  requisite  in  the  design  of 
any  structure  that  must  be  water-tight  is  to 
provide  means  for  getting  rid  of  the  water  as 
directly  and  quickly  as  possible."  There  is 
nothing   truer   than   this   and    it    is   something 


peratures,  at  least  if  continued  for  any  length 
of  time.  For  these  reasons  the  preparation 
of  a  well-saturated  burlap  requires  that  it 
shall  remain  in  the  bituminous  saturating  ma- 
terial until  all  the  moisture  is  removed,  and 
that  the  temperature  of  the  saturating  mate- 
rial shall  not  be  so  high  as  to  injure  the  fiber, 
although  at  the  same  time  it  is  sufficiently 
liquid  to  penetrate  the  latter.  .A,ll  bituminous 
materials  are  not,  therefore,  suitable  for  sat- 
urating purposes.  Those  of  a  very  high  melt- 
ing point,  such  as  the  blown-oil  products,  are 
unsuitable  since  they  have  too  high  a  melting 
point  to  be  safe  and  are  too  viscous,  even 
when  melted,  to  give  a  satisfactory  penetra- 
tion. On  the  other  hand,  materials  which  are 
too  oily  are  unstable  and  undesirable.  It  is 
evident,  therefore,  that  a  desirable  burlap  can 
only  be  obtained  from  producers  possessing 
not   only   the    necessary    skill,   experience   and 


in  his  opinion,  they  call  for  a  material  of 
much  too  high  a  melting  point,  and  on  this 
account,  necessaril)',  a  very  short  material  and 
one  lacking  in  ductility  and  adhesiveness.  A 
material  of  a  lower  melting  point  and  one 
that  is  more  adhesive  possesses  much  greater 
self-healing  properties;  that  is  to  say,  of 
uniting  if  a  crack  forms  in  the  concrete  over 
which  it  is  placed  and,  by  any  chance,  fractures 
the  waterproofing  coating.  It  would  consist 
of  a  fluxed  native  solid  bitumen  and  would 
meet  the  following  specifications: 

1.  Asphaltum:  In  order  to  demonstrate  that 
the  asphaltum  is  free  from  coal  tar.  Its  distillate, 
obtained  upon  destructive  distillation,  must  be 
completely  insoluble  in  dimethyl  sulphate. 

In  order  to  demonstrate  that  the  asphaltum 
is  essentially  a  genuine  natural  asphaltum  and 
not  largely  a  petroleum  residue,  it  shall  have  a 
specific   gravity,   at    77°    F..    greater   than    unity. 
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Fig.  3 — Section   of   Bridge   Over   Kinzie   St.,  Chicago. 
Showing    Waterproofing. 


-ig.    A — Proposed    Manner    of    Waterproofing    Over 
Ends  of  Street  Bridges. 


that  is  too  often  neglected,  whether  the  struct- 
ure is  to  be  waterproofed  or  not.  Only  re- 
cently, where  no  provision  was  made  for  the 
removal  of  water  collecting  behind  the  con- 
crete lining  of  a  railroad  tunnel  in  the  east, 
which  was  not  waterproofed,  the  water  has 
forced  itself  through  the  more  or  less  porous 
concrete,  has  saturated  it,  and  freezing  in 
winter  has  disintegrated  it  to  an  alarming 
extent.  From  years  of  experience  it  appears 
that  the  only  way  to  prevent  this  is  the  im- 
mediate removal  of  the  water  before  sufficient 
pressure  can  arise  to  force  it  into  or  through 
the  structure.  Such  a  provision  at  points  over 
supports  where  cracks  generally  are  found 
will  be  an  assistance  in  the  prevention  of 
leaks.  This  can  be  accomplished  by  flashing, 
as  suggested  by  Mr.  Finley,  or  a  weeper,  to 
the  exterior  of  the  structure,  providing  im- 
mediate relief.  The  strain  on  the  water- 
proofing will  thus  be  reduced. 

If  a  membrane  is  used  as  an  auxiliary  it 
should  be  a  saturated  fabric  and  not  a  felt, 
for  several  reasons.  A  fabric  can  be  fitted 
closer  to  the  surface  to  which  it  is  applied 
than  a  felt,  owing  to  its  greater  pliability  and 
because  it  is  less  liable  to  tear.  It  is  very 
necessary,  however,  that  the  fabric  should  be 
carefully  prepared.  Many  of  those  on  the 
market  are  quite  unsuitable  for  the  purpose, 
owing  to  unsatisfactory  methods  of  manu- 
facture. The  defects  in  such  fabrics  lie  in  two 
directions:  First,  burlap  is  a  highly  hygro- 
scopic material  and  the  water  which  it  holds 
is  removed  only  slowly  on  heating,  especially 
if  it  is  immersed  in  a  thick  and  viscous  bitu- 
nwnous  material.  Second,  the  fiber  of  wliich  it 
is   composed   is   readily   injured   by  high   tem- 


plant  for  the  purpose,  but  also  using  the  most 
suitable  and  stable  saturating  materials. 
Whether  a  burlap  is  a  satisfactory  one,  can  be 
determined  readily  in  the  laboratory  by  exam- 
ination as  to  whether  it  contains  moisture, 
and  the  percentage  and  character  of  the  fiber, 
after  the  removal  of  the  bitumen  with  solvents. 
Burlaps  should  be  of  open  texture  and  not  too 
thick.  Experience  has  shown  that  a  seven- 
ounce  fabric  is  more  flexible  and  much  supe- 
rior to  the  heavier  grades.  .All  that  has  been 
said  of  burlaps  applies  equally  well  to  felts. 

The  author  brings  out  a  very  important 
point  in  his  paper— the  necessity  of  carefully 
cleansing  the  surface  of  concrete  or  metal 
before  the  application  of  waterproofing  and 
of  having  it  dry  and  warm,  when  possible. 
With  cold  surfaces  the  application  of  a_  coat 
of  gasoline,  before  the  use  of  the  bituminous 
paint,  may  be  a  desirable  precaution  with 
bituminous  material  of  a  certain  character,  but 
is  not  always  necessary.  In  no  case  can  the 
paint  course  be  omitted  with  safety. 

In  regard  to  the  use  of  Gilsonite  in  water- 
proofing materials,  the  author's  statement  that 
the  amount  that  any  one  of  them  contams  is 
very  small,  is  correct,  as  far  as  it  is  a  com- 
ponent of  anv  of  the  bituminous  substances 
of  this  kind  which  have  as  a  basis  blown-oil 
products.  Where  it  is  combined  with  a  heavy 
asphaltic  flux,  from  30  per  cent  to  -10  per  cent 
is  used,  and  a  more  desirable  product  ob- 
tained, of  entirely  different  character  from 
the  blown-oil  materials,  with  which  not  more 
than  5  jier  cent  to  10  per  cent  of  Gilsonite  can 
be  combined. 

Referring  to  the  author  s  specifications  as 
given  in  the  paper,  the  writer  would  say  that, 


and  shall  not  contain  over  1.0  per  cent  parafCne 
scale  as  determined  b.v  the  Holde  method. 

2.  Purity:  In  order  to  demonstrate  the  per- 
centage of  bitumen  in  the  asphaltum  and  to  reg- 
ulate the  uniformity  of  the  material,  it  shall  be 
soluble  to  the  extent  of  at  least  95.0  per  cent 
in    carbon  disiilphide. 

3.  Consistency:  In  order  to  demonstrate  that 
the  asphaltum  is  of  the  proper  degree  of  con- 
sistency it  must,  when  tested  tor  .t  sec,'  at  7"* 
F.  with  a  No.  2  needle  weighted  with  100  grams. 
have  a  penetration  of  at  least  7.3  mm.  and  not 
more  than  10.0  mm. 

4.  Viscosity:  In  order  to  demonstrate  that 
the  a.-sphaltum  has  a  sufBclently  low  melting 
point  and  a  degree  of  fluidity  to  be  conveniently 
melted  for  use,  and  possesses  suitable  flowing 
and  self-healing  properties,  it  shall  have  a  vis- 
cosity of  not  more  than  10  minutes  at  l.'^O"  F,, 
as  determined  by  the  float  test  apparatus  manu- 
factured by  Howard  &  Morse,  Brooklyn,  N.  T. 

."..  Cementltiousness:  In  oi'der  to  demonstrate 
the  cementitlous  or  adhesive  character  of  the 
asphaltum  and  to  preserve  the  proper  balance 
between  its  adhesive  and  cohesive  qualities,  such 
asphaltum  shall  have  a  ductility  between  25  and 
100  cm.  at  77°  F.,  according  to  the  District  ot 
Colombia  standard. 

G.  Stability:  In  order  to  demonstrate  that  the 
asphaltum  Is  of  a  sufllclcnt  stability  to  insure 
against  loss  of  consistency  upon  being  sub.iccted 
to  working  heat.  It  shall  meet  the  following 
teste 

When  50  grams  of  the  asphaltum  arc  heated 
In  a  dish  '2\i  Ins.  In  diameter  for  7  hours  at  325* 
F..  the  loss  shall  not  exceed  3  per  cent  and  the 
penetration  of  the  residue  shall  not  be  reduced 
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more    than    50    per    cent    from    its    original    con- 
sistency. 

7.  Durability:  In  order  to  demonstrate  that 
the  asphaltum  is  unaffected  by  water,  a  thin  film 
of  such  asphaltum.  when  coated  on  glass  and 
immersed  in  fresh  or  salt  water  at  atmospheric 
temperatures  for  an  indefinite  period  of  time, 
must  not  disintegrate. 

8.  Safety:  In  order  to  Insure  safety  of  opera- 
tion the  asphaltum  must  not  flash  below  350*"  F. 
when  tested  in  the  Cleveland  cup. 

9.  Standard;  Any  asphaltum  to  be  eligible  for 
use  under  these  specifications  must  be  in  all  re- 
spects equal  in  quality  to  refined  Bermudez  lake 
asphalt,  but  whether  the  asphaltum  is  manufac- 
tured of  refined  Bermudez  lake  asphalt  or 
otherwise,  it  shall  not  be  considered  as  comply- 
ing with  these  specifications  unless  it  complies 
with  each  and  all  of  the  tests  herein  above 
specified. 

This  material  is  characterized  by  greater 
ductility  and  adhesiveness  than  are  called  for 
by  Mr.  Finley.  It  is,  in  the  light  of  the  writer's 
experience  with  such  materials,  much  superior 
to  any  of  the  blown-oil  or  coal-tar  prepara- 
tions. There  is  no  doubt  that  coal-tar  is  too 
brittle  at  low  temperatures,  too  liquid  at  high 
temperatures,  and  too  liable  to  change,  and 
that  the  blown  materials  go  to  the  other  ex- 
treme, being  too  viscous,  at  high  temperatures, 
and  lacking  in  adhesion  at  all  temperatures. 

The  asphaltic  cement  of  the  type  called  for 
in  the  specification  given,  is  a  happy  medium. 
It  is  oily,  cementitious,  possesses  self-healing 
properties,  is  readily  melted  and  applied,  and  is 
not  as  brittle  as  coal-tar  at  low  temperatures, 
nor  as  susceptible  to  high  temperatures. 

As  an  interest  is  expressed  in  the  paper  as 
to  the  character  of  the  various  bituminous 
materials  which  are  used  in  waterproofing. 
:and  as  explaining  some  of  the  previous  state- 
jnents  of  the  writer,  the  following  may  be 
found  to  cover  the  demand  for  such  informa- 
,tion. 

Waterproofing  materials  of  a  bituminous  na- 
•ture  include  bitumen  and  coa!  tar.  Coal  tar  is 
the  by-product  of  various  industrial  opera- 
tions, such  as  the  manufacture  of  illuminating 
;gas  and  the  operation  of  coke  ovens.  It  is  not 
bitumen  in  the  acceptation  of  the  word  as  it 
■was  originally  used  by  the  Latin  writer.  Coal 
•tar  is  a  bitummnus  substance  merely  from  its 
■resemblance  to  bitumen.  It  is  an  extremely 
variable  material,  depending  upon  the  charac- 
ter of  the  process  by  which  it  is  produced  and 
upon  the  uniformity  with  which  the  several 
-processes  are  in  themselves  conducted.  The 
one  great  advantage  is  that  it  is  an  extremely 
adhesive  material,  but  this  is  more  than  coun- 
terbalanced by  its  lack  of  uniformity,  the  read- 
iness with  which  it  changes  its  consistency  on 
heating,  and  by  the  fact  that  it  hardens  and 
'  becomes  very  brittle  with  age,  especially  on 
exposure  to  the  atmosphere. 

Bitumen  is  a  native  material,  that  is  to  say, 
it  is  found  in  nature.  It  is  a  mixture  of  hy- 
drocarbons and  their  derivatives  and  may  be 


gaseous,  liquid,  a  very  vicous  liquid,  sometimes 
called  a  maltha,  or  a  solid.  The  value  of  any 
bitumen  or  combination  of  bitumens  for  water- 
proofing purposes  depends  on  the  series  of 
hydrocarbons  and  their  derivatives,  more  par- 
ticularly the  sulphur  compounds  of  which  it 
is  composed.  The  consistency  of  a  bitumen, 
which  is,  of  course,  an  important  characteristic 
for  use  as  a  waterproofing  material,  is  de- 
pendent on  the  relative  proportions  of  the 
liquid  and  solid  components  of  which  it  is 
composed,  which  can  be  regulated  by  the  com- 
bination of  various  classes  of  materials.  The 
softer  hydrocarbons  and  their  derivatives  are 
soluble  in  naphtha  and,  as  a  class,  have  been 
dominated  petrolenes,  while  those  which  are 
insoluble  have  been  called  asphaltenes.  What- 
ever value  a  bitumen  may  have  as  a  water- 
proofing material,  is  due  to  the  character  and 
relative  proportions  of  these  two  classes  of 
components.  The  asphaltenes  in  themselves 
have  no  binding  power,  but  by  solution  in  or 
mixture  with  petrolenes,  which  are  adhesive, 
give  them   stability  and  body. 

The  value  of  bitumen  as  a  waterproofing 
material  will  further  depend  upon  the  char- 
acter of  the  petrolenes  of  which  it  is  made 
up.  If  they  are  of  a  sticky  nature,  the  ma- 
terial will  be  adhesive  and  cementitious.  where- 
as if  the  petrolenes  are  merely  oily  and  not 
sticky  the  material  will  be  wanting  in  this  di- 
rection. The  asphaltenes  impart  cohesiveness 
as  distinguished  from  adhesiveness  and  supply 
body  or  stability,  as  has  been  said,  to  the  wat- 
erproofing material. 

The  heavy  residuum  left  on  the  distillation 
of  paraffine  petroleums  in  the  preparation  of 
burning  and  lubricating  oils,  consists  almost 
entirely  of  petrolenes  which  are  oily  and  not 
sticky  and  adhesive.  The  same  is  true  of  any 
waterproofing  preparations  which  are  made  of 
such  residuum  except  where  they  are  used  to 
a  moderate  degree  for  softening  a  solid  native 
bitumen.  The  petrolenes  derived  from  asphalt 
and  from  asphaltic  petrolenes,  on  the  contrary, 
are  sticky  in  character  and.  when  reduced  to 
a  proper  consistency  as  a  component  of  water- 
proofing material,  are  particularly  desirable 
when  used  to  soften  solid  and  hard  bitumens, 
which  possess  great  cohesiveness  but  are  want- 
ing in  cementing  properties.  .Alone,  they  are 
too  susceptible  to  extremes  of  temperature  to 
be  used  for  this  purpose.  The  relative  pro- 
portion of  sticky  petrolenes  and  cohesive  as- 
phaltenes is  one  of  the  most  important  ele- 
ments to  be  considered  in  regulating  the  con- 
sistency and  character  of  waterproofing  mate- 
rials. However,  even  with  the  proper  propor- 
tion of  petrolenes  and  asphaltenes,  a  bitumen 
may  still  be  of  little  value  as  a  waterproofing 
material  if  the  petrolenes  are  oily.  The  char- 
acteristics of  a  waterproofing  material  may  be 
summarized  as  follows : 

(1)  General  Characteristies. — The  series  of 
hydrocarbons  of  which  the  bitumen  is  com- 
posed should  be  stated,  for  the  purpose  of 
comparing  it  with  those  in  standard  materials. 


(2)  Purity. — The  amount  of  bitumen  must 
be  fixed,  apart  from  the  mineral  or  other  mat- 
ter with  which  it  may  be  contaminated,  to  reg- 
ulate the  uniformity  of  the  material. 

(3)  Adliesiveness. — This  is  arrived  at  from 
a  determination  of  the  specific  gravity  of  the 
bitumen,  its  solubility  in  naphtha,  the  amount 
of  paraffine  scale  which  it  contains,  this  being 
evidence  of  the  fact  that  paraffine  petroleums 
are  present  in  the  material  or  absent,  and  its 
ductility  or  extent  to  which  a  small  test  piece 
can  be  elongated  under  tension  without  frac- 
ture. 

(4)  Cohesh'eness. — This  is  determined  by 
the  percentage  of  asphaltenes  which  the  ma- 
terial contains,  and  by  the  residual  coke  re- 
maining after  ignition  of  the  material  in  ab- 
sence of  air,  which  bears  a  close  relation  to 
the  percentages  of  asphaltenes  present. 

(5)  Consistency. — This  is  determined  by  the 
depth  to  which  a  weighted  needle  will  pene- 
trate into  the  material,  under  a  definite  weight, 
at  a  definite  temperature,  during  a  definite 
period  of  time. 

(G)  I'iscosUy. — This  is  determined  by  the 
rate  at  which  the  material  will  flow  through 
an  aperture  of  definite  size,  at  a  definite  tem- 
perature, in  a  definite  period  of  time. 

(7)  Capacity  to  Resist  Temperature  at 
Which  It  Becomes  Sufficiently  Liquid  to  Be 
Used  in  Actual  Construction. — This  is  deter- 
mined by  the  volatilization  of  the  material 
when  exposed  for  a  definite  length  of  time  in 
a  definite  amount,  to  the  high  temperature  at 
which  the  materials  would  be  used. 

v8)  Safety. — This  is  determined  by  the  tem- 
perature at  which  the  vapor  arising  from  the 
material  at  high  temperatures,  such  as  those 
used  in  manipulating  it,  will  flash  or  take  fire. 

The  blown  oils  and  the  combination  of  them 
with  Gilsonite  are  all  too  viscous  at  high  tem- 
l)eratures  and  all  lack  ductility,  which  means 
that  they  are  not  adhesive,  and  are  not  self- 
healing  when  fractured.  On  the  other  hand, 
they  are  claimed  to  be  more  desirable  because 
they  harden, less  at  low  temperatures,  but  it  is 
a  question,  in  the  opinion  of  the  writer,  whether 
this  small  advantage  makes  p  for  their  defi- 
ciency in  other  directions.  The  petrolenes  of 
which  they  arc  composed  are  of  a  very  oily 
nature  and  the  materi.ils  cannot  be  made  to 
adhere  as  satisfactorily  to  metal  or  concrete  as 
the  products  of  the  native  solid  bitumens,  in 
which  there  is  a  fair  balance  of  cohesive  and 
adhesive  properties.  The  latter  are  suitable 
both    for  mastic  and   for   waterproofing  coat- 

The  fallibility  of  human  nature  will  always 
prevent  perfect  design  of  engineering  struc- 
tures, and  the  use  of  an  improper  character  of 
bituminous  agent  for  waterproofing  such  struc- 
tures will  add  to  the  imperfections  of  this  de- 
sign. Without  resort  to  excessively  fluid  bitu- 
minous materials  such  as  tar,  or  to  the  short 
blown-oil  products,  a  cement  of  good  balance, 
as  far  as  cohesion  and  adhesion  are  concerned, 
should  be  employed  if  satisfactory  results  are 
to  be  obtained. 
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A  Specially  Designed  Concrete  Lining 

for  a  Tunnel  in  Swelling  Rock — 

Methods    and    Costs   of 

Construction. 

The  Snake  Creek  drainage  and  mining  tun- 
nel in  Utah  was  started  in  the  spring  of  1910. 
and  shortly  thereafter  swelling  ground  was 
encountered,  necessitating  the  use  of  temporary 
timbersets,  followed  closely  by  the  specially 
designed,  egg-shaped  reinforced  concrete  lin- 
ing. The  work  was  carried  out  under  the  su- 
pervision of  Mr.  Oscar  N.  Friendly,  engineer, 
from  whose  article  in  the  Engineering  and 
Mining  Journal  the  following  description  is 
taken  : 

The  tunnel  is  to  be  the  main  artery  for  a 
r  development  in  the  Snake  Creek  di.strict.    The 


drawing  of  this  adit  will  permit  mining  on  a 
large  scale  on  an  economical  basis. 

The  lines  of  the  tunnel  were  run  in  the 
autumn  of  1909  and  ground  was  broken  the 
following  spring  under  contract  with  Free  & 
Taylor  for  driving  the  first  l.'-i,.3.5l)  ft.  The  con- 
tract calls  for  a  minimum  monthly  advance  of 
300  lin.  ft.  The  dimensions  of  the  bore  are 
as  follows :  Height,  6  ft. ;  arch  above  rail  6% 
ft. ;  width,  9  ft.  4  in.  On  the  right  hand  side 
a  concave  water  channel  is  cut.  4  ft.  in  width 
and  4  ft.  2  in.  in  depth  below  the  top  of  the 
rail. 

The  ties  are  -S.xT  Oregon  fir,  with  3  ft. 
centers.  On  the  right  hand  side  is  a  16-in. 
No.  16  gage  galvanized  iron  ventilator  pipe 
laid  on  the  ties.  On  the  left  hand  side  a  4-in. 
air  main  is  carried.  The  grade  of  the  tunnel 
is  3  in.  to  100  ft.  The  width  of  the  tunnel 
is  designed  to  permit  room  for  a  double  track 


ditch  will  accommodate  the  ingoing  or  empty        I 
trains    and   the   left    hand    side,   the    outgoing 
loaded  trains. 

The  first  3,000  ft.  of  the  tunnel-  were  cut 
through  ground  of  good  standing  quality.  At 
this  point,  however,  serious  difficulties  were 
met  with. 

'1  lie  formation  changed  from  a  limestone  to 
a  highly  decomposed  black  limeshale  with 
pronounced  swelling  qualities.  This  was  first 
timbered  with  lO.xlO  Oregon  fir  by  the  con- 
tractors. Swelling  of  the  ground  caused  im- 
mediate trouble.  .Mthough  constant  work  was 
done  on  the  timbering  at  the  end  of  four 
months  conditions  were  so  serious  that  the 
company  found  it  imperative  to  reline  this 
portion  of  the  tunnel  for  a  distance  of  .305  ft. 
The  formation  as  before  mentioned  was  a  de- 
composed  black   lime   shale,   almost   jet   black 
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in  color.  The  harder  portions  were  composed 
of  masses  containing  innumerable  fractures 
and  slips,  which  disintegrated  rapidly  when  ex- 
posed to  the  air.  The  softer  portions  were  a 
black  sticky  mud,  looking  and  feeling  not  un- 
like the  ordinary  paste  shoe  blacking,  and  con- 
taining large  boulders  (nigger  heads)  of  hard 
limestone.  These  latter  made  spiling  difficult 
and  in  many  cases  required  blasting. 

One  of  the  difficult  features  of  the  work  dur- 
ing the  placing  of  the  concrete  was  the  hand- 
ling of  the  large  flow  of  water  in  a  manner 
which  would  insure  safety  from  flooding  the 
fresh  cement.  This  was  made  doubly  difficult 
by  unavoidable  caves,  due  to  the  fact  that  the 
tunnel  was  being  enlarged  and  re-timbered  at 
the  same  time  that  the  new  lining  was  being 
placed-  This  phase  of  the  work  is  in  a  large 
measure  responsible  for  the  high  cost  of  the 
temporary  lining.  An  18-in.  steel  riveted  pipe 
was  finally  procured  to  carry  this  flow  which 
amounted  to  5  second  feet.  This  pipe  gave 
good  satisfaction. 

A  series  of  concrete  bulkheads  was  con- 
structed to  a  height  of  2  ft.  above  the  rail 
on  each  side  of  the  portion  of  the  ground 
to  be  concreted,  and  the  water  transferred 
through  the  pipe,  which  was  laid  on  ties,  from 


against  a  concentrated  load  at  the  center  of  the 
arch,  as  will  be  described  later. 

Throughout  the  work,  precautions  were 
taken  to  leave  no  open  spaces  outside  the  con- 
crete to  endanger  the  structure,  after  comple- 
tion, from  sudden  falls  of  rock.  Open  spaces 
above  the  spring  of  the  arch  were  filled  with 
aspen-pole  lagguig,  bntli  above  and  below  the 
tnnberuig.  This  affords  a  cushion  and  pro- 
vides against  impact.  The  accompanying  half- 
tone showing  a  section  of  lining  at  a  point 
near  start  of  work,  before  spiling  became  nec- 
essary, illustrates  the  manner  in  which  this 
was  done. 

The  dimensions  inside  the  temporary  lining 
were:  Height,  bottom  of  cap  to  bottom  of 
ditch,  13  ft. ;  width  between  posts  at  tie  grade, 
!■':!  ft. ;  batter  of  posts,  I  in  7.  The  original 
tunnel,  6V4  ft.  above  the  rail  and  ditch.  4  ft. 
2  in.  below  rail,  had,  through  a  large  portion, 
deceased  in  height  2  ft.  and  the  ditch  bottom 
rose  a  like  amount,  due  to  swelling.  All  rock 
removed  was  trammed  by  horses  3,000  ft.  to 
the  portal.  None  of  it  was  of  a  nature  to  per- 
mit its  being  used  as  filling  or  aggregate. 

Before  entering  into  the  details  of  the  form 
of  construction  adopted,  a  few  words  as  to  the 
direction  and  nature  of  the  pressures  may  be 
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bulkhead  to  bulkhead.  A  simpler  solution 
would  have  been  to  seal  the  tunnel  entirely, 
but  this  was  impracticable.  The  fractured  na- 
ture of  the  ground  permitted  too  much  seep- 
age. Holding  the  water  back  under  even  a 
3  ft.  head  required  the  presence  of  two  pumps 
and  a  number  of  bulkheads  to  handle  this  flow 
through  the  crevices,  and  keep  the  water  below 
the  bottom  of  the  concrete. 

The  plan  adopted  for  placing  the  temporary 
lining  was  to  retimber,  with  regulation  tunnel 
sets,  the  portion  of  the  tunnel  directly  in  front 
of  the  advancing  concrete  forms.  Special  ef- 
fort was  made  to  keep  the  new  lining  as  close 
to  the  retirabered  portion  as  the  work  would 
permit.  Notwithstanding  this,  however,  great 
trouble  was  e.xperienced  in  lioldin.g  the  ground 
for  this  short  length  of  time.  The  soft-bog 
bottom  permitted  the  posts  to  sink.  Two 
caves  carried  away  portions  of  the  new  timber- 
ing on  different  occasions,  one  of  which  closed 
the  tunnel  completely,  causing  a  delay  of  two 
weeks  in  regaining  the  lost  ground,  hi  points, 
the  height  of  the  unbroken  back  above  the  caps 
approximated  40  feet. 

In  the  heaviest  part  of  the  ground  the  caps 
were  six  8x8  Oregon  fir  timbers  to  the  set, 
whioh  were  placed  on  4-ft.  centers — three  side 
by  side  and  two  deep,  making  the  cap  of  each 
set  24x16  in.  Spiling  and  breastbo.irding  was 
of  5x7-in.  Oregon  fir.  In  this  part  of  the  work 
the  cans  would  show  flexure  within  24  hours 
after  being  placed  in  position,  using  all  the 
clearance  and  requiring  cutting  to  allow  room 
for  the  concrete  lining.  In  this  part  the  strength 
of  the  lining  was  increased,  and  provision  made 


of  interest.  The  maximum  pressure  was  not 
from  the  top  but  from  each  side,  near  the  top 
of  the  posts  and  parallel  to  the  bedding  planes ; 
the  force  exerted  being  in  the  nature  of  a 
squeeze,  due  to  swelling  from  air  slack.  A 
second  line  of  pressure  is  in  the  ditch  where 
the  ground  exerts  an  upward  force,  which  acts 
quickly  when  the  surface  is  exposed  to  water. 
In  the  worst  portions  there  is  no  solid  bottom, 
though  occasional  hard  ribs  are  present. 

Methods  of  Reinforcing. — In  the  straight- 
roof  and  batter-wall  system  of  reinforced  con- 
crete lining  commonly  met  with,  the  concrete 
is  permitted  to  take  stresses  for  which  it  is  not 
adapted.  The  inside  (tunnel)  face  along  the 
battered  wall  is  subjected  to  extreme  tension, 
due  to  the  bending  movement  caused  bv  the 
pressure  from  along  the  sides.  This  ap|)lies 
both  longitudinally  and  transversely.  Where 
tl.e  top  has  no  curvature,  the  center  or  weakest 
portion  is  subjeeted  likewise  to  the  same  ob- 
jectional  tension.  In  the  case  of  the  arched 
roof,  with  straight  batter  wall,  when  load  is 
on  center  of  arch,  the  upper  corners  on  the 
outside  (rock)  face  will  mset  with  the  same 
tensile  force  and  in  a  place  difficult  to  over- 
come. Engineers  have,  in  a  measure,  at- 
tempted to  reinforce  the  concrete  by  the  use 
of  various  types  of  iron  bars,  but  for  tunnel 
work,  this  method  leaves  much  to  be  desired. 

Another  popular  m-thod  has  been  to  use  a 
steel  set  of  /,  H,  or  built-up  beams  bedded 
in  the  concrete.  This  system  unquestionably 
gives  a  strong  structure,  but  tends  to  place  the 
steel  and  concrete  indiscriminately  in  places 
of  tension  and  compression.     Of  necessity,  a 


portion  of  the  metal  lies  along  the  neutral 
axes,  and  does  no  work.  An  additional  ob- 
jection lies  in  the  fact  that  the  straight  wall 
and  roof  must  be  adhered  to  in  this  form  ol 
constructioti,  and  even  though  expensive  seg- 
ment sets  be  used,  all  the  advantage  gained 
by  arch  or  circular  construction  is  lost. 

Roughly  speaking,  for  the  same  sectional 
area,  tlie  compressive  strength  of  steel  is  30 
times  that  of  concrete,  and  the  tensile  strength 
300  times  as  great,  with  a  cost  of  50  times  as 
much  per  unit  column.  For  tensile  forces, 
steel  is  but  1/0  the  cost  of  concrete,  while  for 
compressive  forces,  concrete  is  but  (i-10  the 
cost  of  steel.  Manifestly  the  most  perfect 
reinforced-concrete  structure,  from  an  engi- 
neering standpoint,  is  the  one  which  gives  the 
maximum  strength  for  the  least  expenditure 
of  materials  and  labor;  or  the  one  which 
most  nearly  approaches  the  condition  where 
all  the  compressive  stresses  are  taken  up  by 
the  concrete  and  all  the  tensile  stresses  by  the 
steel ;  and  also  takes  advantage  of  the  flexi- 
bility of  the  materials  of  construction,  to 
permit  the  use  of  the  best  load-sustaining 
shapes.  It  was  with  this  idea  in  mind  that 
I   designed  the  structure  here  described. 

The  structure,  as  can  be  seen  by  reference 
to  the  accompanying  transverse  section,  in 
egg-shaped,  point  down,  of  proper  size  to  ac- 
commodate a  double-track,  electric-haulage 
system  with  a  water  channel  4  ft.  2  in.  below 
the  rail.  On  4-ft.  centers  are  placed  oval 
forms  of  mild-steel  52-lb.  rails,  spliced  at  bot- 
tom, and  two  feet  from  center  of  arch  at  top. 
The  lower  splice  is  made  by  the  regulation 
four-holed  railroad  fishplate.  The  upper  splice 
was  specially  made  and  was  designed  to  have 
a  slightly  greater  strength  than  the  rail  itself. 
The  splice  was  so  placed  as  to  enable  the 
complete  use  of  all  the  metal  in  a  3u-ft.  rail; 
circumference  of  form.  34  ft. ;  length  of  seg- 
ments, 19  and  1.5  ft.;  length  of  crown  rail.  11 
ft.  This  oval  steel  was  placed  1%  in.  from 
the  inner  (tunnel)  face  of  the  concrete,  on  4- 
ft.  centers.  The  11-ft.  or  crown  rail  was 
placed  on  4-ft.  centers  also,  but  staggered  2 
ft.  with  reference  to  the  ovals.  This  crown 
rail  is  placed  1%  in,  from  the  outside  (rock) 
surface  of  the  concrete. 

Wrapped  about  and  extending  between  the 
oval  rails  throughout  the  complete  oval,  is  a 
heavy  triangular-mesh,  mild-steel  netting, 
weight  100  lb.  per  100  sq.  ft.  This  netting  has 
a  width  of  M  in.,  allowing  a  3-in.  lap  over  each 
rail,  and  covers  the  interior  portion  of  all, 
the  lining.  It  is  allowed  to  sag  to  within  1% 
in.  of  the  inside  face  at  a  point  midway  be- 
tween the  forms.  The  ties  on  which  the  tracks 
are  laid  are  8x8  Oregon  fir.  and  are  firmly 
sealed  in  the  concrete  walls.  The  thickness  of 
the  concrete  is  12  in.  on  top  and  bottom,  with 
walls  of  14  and  15  in.  thickness.  This  is  the 
minimum  thickness  used,  and  it  was  exceeded 
on  an  average  of  42  per  cent.  Reference  to  the 
sections  will  make  the  form  of  construction 
clear. 

Ihe  reasons  for  using  this  method  of  plac- 
ing the  reinforcements  arc  these:  .-Vs  said  be- 
fore, the  ma.ximum  stresses  act  from  the  two 
upper  corners.  This  would  cause  a  compres- 
sive stress  on  the  outside  (rock)  face  at  the 
point  of  application,  and  a  tensile  stress  at  a 
point  directly  within.  This  compressive  force 
is  carried  by  the  concrete :  the  tensile  force 
by  the  steel  in  the  inner  rail.  .\t  the  same 
time  this  force  will  exert  a  tensile  force  on  tke 
outside  (rock)  face  at  a  point  neaf  the  cen- 
ter of  the  arch.  The  crown  rail  is  here  to 
take  this  tension  and  together  with  the  weight 
of  the  ground  on  tlie  cap  above,  prevents  any 
upward  movement.  The  corresponding  com- 
pressive stress  directly  below  on  the  inner 
face  is  carried  by  the  inside  form  and  the  con- 
crete. The  crown  rail  also  will  help  distrib- 
ute and  take  care  of  any  stress  caused  by 
impact  from  falling  ground  above.  .'\t  the  same 
time  these  forces  from  the  corners  exert  a 
similar  series  of  forces,  compressive  inside 
and  tensile  outside,  at  a  point  near  the  spring 
of  t-lie  arch.  M  this  point  the  concrete  is 
sealed  tightly  again.st  the  posts  and  wall, 
which  will  prevent  any  outward  displacement. 
The  oval  rail,  at  this  point,  acts  against  com- 
pression. The  concrete  here  is,  in  places.  30 
in.  thick.     .\X  this  point  it  must  also  take  up 
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the  horizontal  thrust  from  the  weight  on  the 
arch,  but  being  sealed  tightly  against  the  wall, 
no  outward   movement   is  possible. 

Below,  in  the  ditch,  the  sweUing  ground 
exerts  a  constant  pressure.  The  tensile  forces 
on  the  inside  (tunnel)  face  are  taken  care  of 
by  the  oval  rail.  The  tensile  forces  on  the 
outside  meet  with  no  resistance  from  steel, 
but  are  provided  for  by  the  high  curvature  of 
the  point  and  the  upward  pressure  of  the 
ground  at  this  place.  The  8.k8  ties  sealed 
in  the  concrete,  in  addition  to  furnishing  the 
necessary  foundation  for  the  tracks,  tend  to 
prevent  the  egg  from  collapsing  along  its  long 
axes  and  to  add  stiffness  to  the  structure. 

In  addition  there  will  be  a  longitudinal 
stress  between  the  steel  forms  tending  to  force 
the  walls  inward.  For  this  reason,  the  netting 
was  placed  as  shown.  This  force  will  sub- 
ject the  entire  inner  face,  where  not  other- 
wise acted  upon  by  the  stronger  forces  de- 
scribed above,  to  a  tensile  force.  The  wire 
was  therefore  made  to  sag  as  near  the  inner 
surface  as  practicable.  The  netting,  in  ad- 
dition to  taking  care  of  this  tensile  force,  acts 
as  a  bond,  and  takes  up  internal  stresses  due 
to  the  natural  contraction  of  the  concrete  in 
setting.  All  steel  was  placed  at  least  1%  in. 
from  the  surface  to  protect  it  against  oxida- 
tion. 

In  the  heavier  portions  of  the  ground,  spe- 
cial precautions  were  taken  to  prevent  a  con- 
centrated load  from  the  bending  of  the  caps 
from  being  applied  at  the  center  of  the  arch. 
The  method  here  used  was  to  concrete  tightly 
against  the  caps  along  the  side,  allowing  a 
small  clearance  between  them  and  the  top  of 
the  concrete  in  the  center.  In  addition,  5-ft., 
20-lb.  rails  were  placed  longitudinally  along 
the  arch  and  resting  on  the  forms.  However, 
this  was  only  done  in  one  place  where  the 
failing  caps  made  it  probable  tliat  the  concrete 
would  take  weight  before  setting. 

The  aggregate  used  was  dump  material 
composed  of  hard,  cherty  limestone.  The  nat- 
ural fines  in  it  were  used  in  place  of  sand. 
While  it  was  not  an  ideal  aggregate,  the  ab- 
sence of  sand  in  the  proximity  of  the  tunnel 
made  its  use  necessary.  No  sand  was  used  ex- 
cept in  the  plastering  of  the  water  channel. 
The  cement  was  all  Portland.  The  mixture, 
1 :7  at  first  was  later  changed  to  1  :6. 

Tests  showed  the  aggregate  to  set  to  a 
strength  of  10  per  cent  under  the  requirements 
of  the  standard  specifications,  which  was  con- 
sidered  satisfactory   under   the   circumstances. 

The  cost  of  the  work  is  somewhat  higher 
than  in  most  places,  owing  to  the  higher  wage 
scale— $3.25  to  $4.00  per  day— and  to  the  high 
cost  of  freight  and  haulage  over  mountain 
roads.  The  accompanying  cost  tables  are  self 
explanatory.  The  high  cost  of  preparing  the 
tunnel  has  no  relation  to  the  method  of  lining 
used-     The  same  work  would  have  been  nec- 


COST  OF  SNAKE  CREEK  TUNNEL.  CON- 
STRUCTION. 

Opening  Tunnel. 
Supplies: 

Timber   $  1,653.16 

Powder   98.35 

Supplies    •- 721.25 

Tramming  (feed)   226.10 

Power    541.74 

Cement    bulkheads 28.00 

Total  supplies    $  3,268.60 

Labor: 

Supervision    $  2,032.50 

Timbering    4,163. 5o 

Mucking    2,872.07 

Tramming    1,173.25 

Compressorman    1,010.00 

Outside  general   258.00 

Aspen   filling    173.90 

Blacksmith    344.75 

Insurance    155.00 

Total  labor  $12,183.02 

Reinforced    Concrete    Lining. 
Supplies: 

Cement    *  2.603.32 

Steel    1,761.85 

Gravel  and  sand 30.00 

Total  supplies %  4,395.17 

La.bor: 

Placing  concrete  and  reinforcement..}  1.797.51 

Gravel,  sand  and  water 1,648.15 

Fitting  reinforcement   214.26 

Plastering   ditch    173.66 

Total  labor   $  3,833.58 

Grand   total    $23,680.37 

Per  foot. 
Total  footage  costs: 

Cement  and  steel,  f.  o.  b.  Salt  Lake t  9. 66 

Haulage  and  freight  on  above  to  tunnel 4.75 

Labor   in   placing  lining 12.36 

Total   cost  of  lining $26.97 

Cost  of  opening  tunnel  and  temporary  lin- 
ing     50.66 

Total   cost   of   work $77.63 


essary  had  any  other  kind  of  permanent  lining 
been  adopted. 

The  rails  were  old  but  in  first  class  condi- 
tion of  which  a  supply  is  available  at  1  ct. 
per  lb.  The  cost  of  each  set  of  three  rails, 
two  segments  and  crown,  bent  hot,  splices 
made  and  ready  to  be  set  in  place  was  $19.05 
f.  o.  b.  Salt  Lake  City.  The  weight  per  set 
was  800  lbs. 

One  of  the  chief  advantages  claimed  for  the 
system  of  reinforcement  used  is  the  low  cost 
of  material  and  construction  as  compared 
with  the  high  cost  of  an  H  beam  set  where  all 
material  must  be  new.  The  disadvantages  of 
the  beam  set  construction  seem  to  be :  The 
high  cost  of  making;  greater  cost  of  erec- 
tion, together  with  the  impossibility  of  plac- 
ing the  metal  where  it  serves  best  its  purpose. 
The  time  of  erecting  and  setting  one  rail  form 
in  the  tunnel  by  4  men  varied  from  2©  to  30 
minutes. 

In  conclusion  it  is  interesting  to  note  that 
the  concrete  has  now  stood  three  months  with- 
out showing  any  effect  from  the  weight  it  is 
supporting.      Accurate     instrument     measure- 


ments show  that  there  has  been  no  settlement 
or  movement  in  any  direction. 


Cost  of  Dredging  and  Hydraulic  Exca- 
vation in  Australia. 

The  annual  report  of  the  Bureau  of  Mines 
of  .\ustralia  contains  the  cost  of  dredging  and 
hydraulicking  gravel  areas  for  the  purpose  of 
extracting  gold.  Four  classes  of  excavations 
are  used,  there  being  54  busket  or  ladder 
dredges,  34  pump  hydraulic  sluicing  pl.mts,  7 
jet  elevator  plants  and  8  plants  working  by 
gravitation  hydraulic  sluicing. 

The  34  bucket  dredges  worked  for  an  aggre- 
gate period  of  2,179%  weeks  and  handled  16,- 
345,  713  cu.  yds.  at  the  following  costs: 

Cts.  per 
Totals,    cu.  yd. 
Cu.    yds.    excavated   per   week..  7,500 

Average  depth  of  ground,  ft 17.2 

Total   men   employed 764 

Total    cost   of  plants $1,386,036       2.1 

Wages     437,589       2.6 

Fuel    and    water 165,590      1.0 

Maintenance   and    repairs 161,290      1.0 

Total  cost   $2,150,505       «.7 

The  34  pump  hydraulic  sluicing  plants 
worked  for  a  time  aggregating  608  weeks,  and 
dealt  with  2,952,721  cu.  yds.  of  material  at  the 
following    costs : 

Cts.  per 
Totals,    cu.  yd. 

Cu.  yds.   per  week 4,856 

Average  depth  of  ground,   ft 17.6     .. 

Number  of  men  employed 1,391 

Total    cost    of    plants $464,846       3.1 

Wages    211,670       7.1 

Fuel  and  water 85.288       2.8 

Maintenance  and  repairs 36,452      1.2 

Total  .$798,256    14.2 

Seven  jet  elevators  worked  an  aggregating 
time  of  132  weeks  and  put  through  444,901  cu. 
yds.  at  the  following  costs : 

Cts.  per 
Totals,    cu.  yd. 

Cu.   yds.   per  week 3,370 

Average   depth    worked 15.2 

Number  men   employed 59 

Cost  or   plants $6,118      0.3. 

Wages     24,369       5.5 

Maintenance  and   repairs 3,278      0.8 

Total     $32,765       6.6 

There  were  8  plants  working  by  gravitation 
hydraulic  sluicing.  The  aggregate  number  of 
weeks  worked  was  113,  and  the  quantity  of 
material  handled  was  401.012  cu.  yds.  at  the 
following  costs : 

Cts.  per 
Totals,    cu.  yd. 

Cu.   yds.  per  week 3.549 

Average  depth,  ft 18.9 

Number  men  employed 76 

Cost   of  plants $118,166      7.3 

Wages    44,448     11.8 

Fuel  and  water 97      0.0 

Maintenance  and   repairs 2,571      0.6 

Total    $165,282     19.7 

In  the  unit  costs  in  the  above  table  the  cost 
per  cubic  yard  per  plant  is  assumed  at  %  the 
cost  of  the  plant  for  that  year  divided  by  the 
yardage,  thus  assuming  a  plant  life  of  4  years. 


ROADS      AND      STREETS      SECTION 


Concrete     Pavements  —  History     and 
Summary  of  Practice. 

A  brief  history  of  the  earlier  concrete  pave- 
ments and  a  summary  of  the  practice  in  this 
type  of  construction  are  given  in  the  following 
paper  which  was  presented  by  Mr.  K.  H.  Tal- 
bot at  the  last  annual  meeting  of  the  Iowa 
Engineering  Society. 

The  first  true  concrete  pavement,  that  is,  a 
pavement  with  a  concrete  wearing  course,  was 
laid  in  Bellefontaine,  O.,  in  1893-94.  Previous 
to  that  time,  wide  gutters  had  been  placed  at 
the  sides  of  the  streets  and  were  subjected  to 
the  traffic  due  to  teams  driving  up  to  the  curb. 
These  proved  so  satisfactory  that  it  was  de- 
cided to  experiment  with  concrete  pavement. 

The  pavement  consists  of  a  4-in.  Portland 
cement  concrete  ba.-,e,  and  a  2-in.  wearing  sur- 
face, the  base  being  a  1-2-4  machine  mixed 
gravel  concrete,  and  the  top  a  one  to  one  mix- 


ture of  cement  and  bank  sand.  The  concrete 
for  the  base  and  wearing  surface  was  mixed 
quite  dry,  and  thoroughly  tamped  into  place; 
the  men  laying  the  top  following  closely  be- 
hind those  laying  the  base.  Starting  at  one 
curb,  the  concrete  was  laid  in  strips  5  ft.  wide, 
extending  the  full  width  of  the  area  paved ; 
which  were  afterwards  cut  into  blocks  5  ft. 
square,  i.  e..  the  pavement  was  really  con- 
structed in  blocks  w-ith  well  defined  joints  5 
ft.  apart,  running  at  right  angles  and  parallel 
to  the  axis  of  the  street.  No  expansion  joints 
were  used.  After  thoroughly  tamping  the  top, 
it  was  sprinkled  with  water  and  was  given  a 
smooth  finish  with  a  steel  trowel.  To  afford 
foot-hold  for  the  horses,  the  surface  of  two 
narrow  streets  were  marked  by  V-shaped 
grooves  about  Vz  in.  deep  and  %  in.  wide.  On 
the  other  streets  the  surface  was  pitted  with  a 
tooth  roller  giving  it  very  much  the  appear- 
ance of  a  Nelson  paving  block.  This  pave- 
ment was  laid  bv  contract  at  a  cost  to  the  citv 


of  $2.25  per  sq.  yd.  including  grading,  curbing 
and  drains. 

In  190^'.  the  population  of  Bellefontaine  was 
6,550.  and  in  1910.  8.2.'!8.  which  gives  some  idea 
of  the  amount  of  traffic  to  which  this  pave- 
inent  has  been  subjected,  .'\fter  18  years' 
service,  the  pavements  are,  as  a  whole,  in  re- 
markably good  condition,  and  with  the  excep- 
tion of  the  w'ear  along  the  longitudinal  joints, 
the  surface  shows  but  little  effect  of  traffic. 
Had  these  longitudinal  joints  been  eliminated, 
the  work  today  would  be  in  first-class  condi- 
tion, as  the  joints  at  right  angles  to  the  curbs 
show  no  appreciable  wear.  The  surface  mark- 
ings have  been  erased  in  places,  but  with  this 
exception,  the  general  surface  is  today  as  good 
as  the  day  it  was  placed.  The  cost  of  main- 
taining these  pavements  for  the  last  three  years 
has  been  $G3.03.  This  included  the  patching  of 
some  of  the  longitudinal  joints.  The  Belle- 
fontaine pavements  were  probably  the  first  to 
be  laid  in  this  country  and  serve  as  an  index  of 
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what  may  be  expected  as  to  wear  from  this 
type  of  pavement.  The  one  objection  to  this 
pavement  is  that  it  is  a  little  slippery  in  wet 
weather,  due  no  doubt,  to  the  method  of  finish- 
ing and  to  the  fact  that  an  exceptionally  rich 
mixture  of  cement  and  ordinary  sand  was 
used. 

With  the  exception  of  the  Bellefontaine 
pavement  and  a  small  yardage  laid  in  other 
localities,  very  little  concrete  pavement,  ex- 
cept for  private  driveways,  was  laid  before 
1904.  but  since  then  the  amount  of  concrete 
surfaced  pavements  laid  each  year  has  been 
steadily  increasing. 

During  the  time  when  concrete  pavements 
were  passing  through  the  experimental  stage, 
every  conceivable  specification,  method  of  con- 
struction, and  character  of  material  was  given 
a  trial.  The  thickness  of  the  pavement  shows 
wide  variations.  Practically  every  mixture 
from  a  1-3-7  to  a  1-2-4  hand  or  machine  mixed 
has  been  used.  Pavements  have  been  laid  in 
sections  from  5  ft.  square  up  to  sections  cov- 
ering the  full  width  of  the  highway  100  ft. 
long.  In  some  cases,  expansion  joints  have 
been  placed  across  the  street  down  the  center 
and  at  the  curbs,  while  in  others,  no  expan- 
sion joints  were  used.  Transverse  joints  have 
been  placed  from  20  to  100  ft.  apart.  Wood, 
tar  paper,  felt,  coal  tar  pitch,  and  specially  pre- 
pared asphaltic  compounds  have  been  used  for 
filling  the  joints. 

The  greatest  variation  is  to  be  found  in  the 
construction  of  the  wearing  surfaces.  Pave- 
ments have  been  laid  with  no  special  wearing 
surfaces,  with  wearing  surfaces  of  small  con- 
crete cubes,  of  bitumen  and  sand,  and  with 
from  1  in.  to  4  ins.  of  every  mixture  from 
a  one  to  one  mortar  with  different  sand  and 
stone  screenings,  to  a  1-2-4  concrete.  The  sur- 
face has  been  given  a  smooth  trowel  finish  or  a 
brush  finish,  or  marked  with  grooves  of  va- 
rious shapes,  widths  and  depths,  these  mark- 
ings being  perpendicular,  parallel,  or  diagonal 
to  the  axis  of  the  street. 

Due  to  the  great  variation  of  methods  and 
details  of  construction,  it  is  not  surprising  that 
concrete  roadways  have  proved  sucessful  in 
some  localities  and  failures  in  others.  Road- 
ways that  would  not  stand  up  under  sidewalk 
traffic  have  been  constructed  and  expected  to 
stand  the  abuse  of  heavy  teaming. 

There  are  at  present  five  general  types  of 
concrete  construction  being  used  in  this  coun- 
tr\-.  A  patented  type  known  as  the  Hassam 
Compressed  Concrete  Pavement  has  been  laid 
during  the  past  few  years  in  the  states  border- 
ing the  Atlantic  coast.  This  pavement  is  con- 
structed of  broken  stone  of  sizes  passing 
through  rings  from  1  in.  to  2%  ins.  in  diam- 
eter, upon  a  well  rolled  and  packed  sub-grade. 
The  stone  is  thoroughly  packed  by  h«avv 
rollers,  thus  reducing  the  voids  to  the  mini- 
mum. After  the  base  has  been  brought  to 
the  profile  of  the  finished  pavement,  it  is 
grouted  with  a  grout  consisting  of  one  part 
cement  to  two  parts  sand.  This  is  continued 
until  the  grout  flushes  the  surface,  when  it  is 
again  rolled  in  order  to  make  a  solid,  compact 
pavement.  Upon  the  top  of  this  pavement  is 
placed  a  2-in.  layer  of  pea  stone  which  is 
thoroughly  spread  and  rolled  before  the  grout 
has  taken  its  initial  set,  and  this  finished  with 
a  thick  grout  of  one  part  cement,  one  part 
sand  and  one  part  pea  size  trap  rock  brushed 
on. 

Approximately  1%  miles  of  country  road 
with  a  wearing  surface  of  2-in.  concrete  cubes 
have  been  paved  during  the  last  three  years  in 
Monroe  county,  New  York,  under  the  direc- 
tion of  Mr.  J.  Y.  McCIintock.  The  rapid 
wearing  away  of  the  top  of  the  macadam  made 
some  more  durable  wearing  surface  necessary. 
In  order  to  make  a  satisfactory  foundation  for 
the  cubes,  a  thin  layer  of  screened  gravel  was 
spread  on  the  old  road  and  compacted  with  a 
steam  roller,  and  the  wearing  surface  was 
placed  on  this  foundation.  Additional  fine 
sand  was  spread  and  brushed  in,  after  which 
the  surface  was  given  a  final  rolling  and 
opened  for  traffic.  The  concrete  roadway  in 
this  case  was  14  or  15  ft.  in  width,  the  sides 
being  held  in  place  by  a  2-in.  plank  or  a  coarse 
gravel  berm.     As     an     experiment,     a     short 


stretch    of    pavement    was    finished   by    filling 
with  a  cement  grout. 

The  cubes  for  this  work  were  made  in  a 
machine  or  cast  in  special  molds.  With  the 
machines  making  68  cubes  at  one  operation, 
seven  men  and  a  foreman  could  turn  out  about 
26,000  cubes  a  day.  Experience  pointed  to  the 
fact  that  it  was  necessary  to  mix  the  con- 
crete just  wet  enough  to  allow  the  forms  to  be 
removed  without  the  falling  apart  of  the  cubes, 
and  that  a  %-in.  gravel  gave  a  concrete  that 
could  be  handled  to  the  best  advantage  in  the 
machine.  For  the  cubes  made  in  molds,  a 
wetter  concrete  was  used.  The  cost  per  sn. 
yd.  in  place  on  the  road  of  these  cubes  was 
from  52  to  57  cts.  To  this  must  be  added  23 
cts.  per  sq.  yd,  for  the  cost  of  construction 
of  the  shoulders  and  foundations,  bringing  the 
total  cost  for  a  22-ft.  roadway  with  4-ft.  shoul- 
ders on  each  side,  to  about  $1.00  to  $1.10  per 
lin.  ft,  or  between  $5,000  to  $6,000  per  mile. 

It  is  not  to  be  expected  that  this  type  of  con- 
crete pavement  will  prove  as  durable  or  as 
satisfactory  as  a  smoother  pavement  with  a 
solid  foundation.  However,  this  class  of  con- 
struction has  a  considerable  field  in  the  sur- 
facing of  unsatisfactory/macadam  roadway. 

A  third  type  of  construction  consisting  of  a 
properly  laid  concrete  base  and  a  thin  wearing 
surface  of  bitumen  and  sand  has  been  exten- 
sively used  on  the  main  streets  of  Ann  .^rbor. 
Mich.,  and  to  a  somewhat  more  limited  ex- 
tent in  a  few  other  towns  and  cities.  This  type 
of  pavement  has  been  developed  by  E.  W. 
Groves,  City  Engineer  of  Ann  Arbor.  About 
four  years  ago.  in  order  to  prolong  the  life  of 
the  asphalt  block  pavement,  which  at  that  time 
showed  considerable  wear,  Mr.  Groves,  as  an 
experiment,  tried  covering  the  surface  of  the 
pavement  with  a  thin  coating  of  coal  tar  and 
sand.  After  being  subjected  to  various  condi- 
tions of  traffic  for  two  years,  this  wearing  sur- 
face proved  to  be  so  satisfactory  that  it  was 
decided  to  try  it  for  new  construction  work  on 
a  concrete  base.  During  the  summer  of  1909, 
one  block  of  a  residence  street  was  paved  with 
concrete  having  a  coal  tar  and  sand  wearing 
surface.  In  1910,  approximately  18,000  sq.  yds. 
of  this  pavement  were  laid,  the  same  type  of 
construction  having  been  adopted  for  an  addi- 
tional 63,000  sq.  yds.  on  nine  main  streets  and 
alleys  to  be  laid  at  a  later  date.  During  the 
past  year,  in  the  neighborhood  of  100.000  sq. 
yds.  of  this  type  of  pavement  has  been  laid 
at  Ann  Arbor :  petitions  having  been  received 
asking  for  a  greater  yardage  than  was  possible 
for  them  to  construct. 

The  pavements  as  constructed  are  composed 
of  a  4%-in.  concrete  base  and  a  %-in,  wearing 
surface  mixed  about  one  part  cement  and  two 
parts  clean,  coarse  sand.  On  side  streets  hav- 
ing no  street  car  tracks,  the  concrete  was  laid 
in  strips  one-half  the  width  of  the  street  and 
25  ft.  long,  an  expansion  joint  from  %  to  1  in. 
in  width  being  placed  25  ft.  apart  across  the 
street  perpendicular  to  the  axis  of  the  street 
and  at  each  curb.  The  surface  of  the  concrete 
was  given  a  wood  float  finish  and  roughened 
slightly  by  brushing  with  an  ordinary  street 
broom.  After  finishing  the  surface  as  de-' 
scribed,  the  form  at  the  center  or  crown  of  the 
street  was  removed,  and  the  concrete  for  the 
other  half  of  the  pavement  laid.  The  new  con- 
crete being  deposited  against  that  which  had 
been  previously  placed  so  that  while  there  is  a 
joint  at  the  crown  of  the  street,  it  is  hardly 
perceptible.  This  joint  is  not  objectionable  as 
it  is  protected  by  the  wearing  surface  of 
biiumen  and  sand  that  is  later  applied. 

After  the  concrete  has  hardened,  the  sur- 
face is  covered  with  hot  bitumen  applied  with 
a  sprinkler  wagon  designed  for  the  purpose, 
having  a  fire  box  under  the  tank  to  heat  the 
materials.  The  bitumen  is  immediately  evenly 
distributed  «ver  the  surface  of  the  concrete  by 
brushing  with  an  ordinary  street  sweeper 
broom  and  the  surface  then  covered  with  sand. 
From  Va  to  Vz  gal.  of  bitumen  per  sq.  yd.  is  re- 
quired. A  cubic  yard  of  sand  will  cover  in 
the  neighborhood  of  £30  sq.  yds.,  making  the 
wearing  surface  from  %  to  %  in.  in  thickness. 
For  the  first  pavement  laid.  Mr.  Groves  used 
ordinary  coal  tar  obtained  from  the  local  gas 
works,  and  later  tried  distilled  tar.     Me  con- 


siders the  latter  to  be  more  satisfactory  than 
the  crude  product.  He  has  experimented  with 
Tarvia  and  with  asphalt,  but  is  now  using  a 
special  bitumen  obtained  from  the  Barrett 
Manufacturing  Co.,  which  he  considers  to  be 
the  best  material  on  the  market  for  this  char- 
acter of  work. 

The  work  at  Ann  Arbor  is  done  by  the  city, 
which  has  its  own  equipment,  ourchases  the 
materials  and  hires  the  labor.  In  1910,  at  a 
cost  of  $1.75  to  $2.00  per  barrel  for  cement 
and  jrom  $1.07  to  $1.30  per  cu.  yd.  for  sa^d 
and  75  cts.  per  cu.  yd.  for  gravel  delivered  on 
the  street,  the  cost  of  a  concrete  pavement 
with  a  6-in.  base  and  a  wearing  surface  of 
bitumen  and  sand  was  70  to  88  cts.  per  sq.  yd. 
The  total  cost,  including  drainage,  grading 
and  a  6  by  8  by  14-in.  concrete  curb  on  each 
side  of  the  street,  varied  from  94  cts.  to  $1.16 
per  sq.  yd.  of  pavement  on  streets  30  and  34 
ft.  wide.  With  bitumen  at  8  cts.  a  gal.  and 
sand  at  75  cts.  per  cu.  yd,  the  cost  of  material 
and  labor  for  the  wearing  surface  has  been  ap- 
proximately 5  cts.  per  sq.  yd. 

The  types  of  pavement  which  have  been  de- 
scribed above  constitute  by  far  the  lesser  part 
of  the  concrete  pavements  which  have  been 
laid  in  the  United  States. 

The  remaining  pavements  may  be  divided 
into  one-course  and  two-course  work.  For  a 
number  of  years,  two-course  work  was  more 
usual,  but  at  the  present  time,  the  one-course 
work  is  gaining  in  popularity.  The  choice  be- 
tween the  two  types  should  be  governed  by 
the  material  available  for  the  work.  Where 
hard  stone,  such  as  granite,  which  is  most  ac- 
ceptable for  work  of  this  character,  is  more 
expensive  than  other  aggregate,  the  cost  of 
construction  will  be  lessened  if  the  expensive 
materials  are  used  in  the  wearing  surface  only, 
but  where  the  common  grade  of  aggregate  is 
used,  one-course  work  will  probably  give  the 
best  satisfaction,  as  it  can  be  laid  at  less  cost, 
the  danger  from  a  loose  top  will  be  eliminated, 
and  a  pavement  of  the  same  character  through- 
out its  entire  thickness  will  be  insured. 

A  description  of  the  methods  employed  in 
Fond  du  Lac.  Wis.,  give  an  idea  of  the  way 
two-course  work  is  handled.  Since  IflOS  they 
have  paved  8%  miles  of  their  principal  streets 
and  alleys  with  a  pavement  consisting  of  a 
5-in.  l-2%-5  concrete  base  and  a  1%-in.  wear- 
ing surface  composed  of  one  part  cement,  one 
part  sand  and  one  part  granite  screenings. 
Expansion  joints  %-in.  wide  are  placed  across 
the  street  every  50  ft.  and  along  the  sides  be- 
tween the  pavement  proper  and  the  curb  or 
gutter.  The  surface  of  these  pavements  was 
not  corrugated,  but  after  floating  and  finishing 
with  a  steel  trowel,  was  roughened  by  lightly 
brushing  with  an  ordinary  street  broom  drawn 
over  the  surface  perpendicular  to  the  axis  of 
the  street.  Teamsters  using  these  concrete 
pavements  assert  that  they  find  them  less  slip- 
pery than  brick.  The  citizens  are  well  pleased 
with  their  concrete  pavements  and  are  insist- 
ing upon  having  this  type  for  new  work,  as 
the  cost  is  less  than  for  any  other  suitable 
pavement. 

In  1909,  as  an  experiment,  a  small  amount  of 
concrete  pavement  was  laid  in  Mason  City,  la. 
The  work  proved  to  be  so  satisfactory  that 
during  1912,  26,000  sq.  yds.  of  pavement  are 
to  be  laid.  A  pavement  there  consists  of  a 
5-in.  l-2%-5  concrete  base  and  a  2-in.  wearing 
surface  of  a  one  to  two  mixture  of  cement 
and  sand.  .\  1-in.  expansion  joint  is  left  next 
to  the  curb  on  each  side  of  the  street,  and 
%-in.  expansion  joints  placed  25  ft.  apart 
across  the  street.  The  surface  is  marked  off 
into  rectangular  blocks  of  about  4"^  by  P  ins. 
by  corrugations  %  in,  deep  running  in  both 
directions  diagonally  across  the  street. 

A  small  amount  of  rcinfor'cing  metal  has 
been  found  to  be  very  effective  in  preventing 
concrete  pavements  from  cracking.  During 
the  past  two  years  reinforced  concrete  pave- 
ments have  been  laid  in  Fond  du  Lac.  Ply- 
mouth, and  Sheboy.gan.  Wis.,  and  at  Highland 
Park  and  Hanitramck,  suburbs  of  Detroit. 
Mich.  The  Wisconsin  pavements  have  all  been 
reinforced  with  trian.gle  mesh  woven  wire  re- 
inforcement manufactured  by  the  American 
Slee!  &  Wire  Co.  The  reinforcing  fabric, 
which  may  be  obtained  in  various  widths,  is 
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cut  into  strips  of  the  required  length.  These 
strips  are  laid  upon  and  slightly  pressed  into 
the  concrete  base  as  soon  as  it  is  laid,  and 
after  placing  the  reinforcing,  the  base  is  im- 
mediately covered  with  the  wearing  surface. 
At  Fond  du  Lac,  on  streets  30  ft.  wide,  the 
fabric  is  placed  over  the  center  18  ft.  of  the 
pavement  with  the  heavy  or  carving  wires  per- 
pendicular to  the  axis  of  the  street,  while  at 
Plymouth  and  Sheboygan  the  fabric  extends 
over  the  entire  width  of  the  pavement.  At 
Detroit,  the  pavement  is  reinforced  with  %-in. 
round  bars  placed  perpendicular  and  parallel 
to  the  axis  of  the  street.  2  ft.  center  to  center, 
and  IVz  ins.  from  the  finished  surface  of  the 
pavement.  In  addition,  %-in.  round  bars  are 
also  placed  directly  beneath  the  %-in.  rods, 
but  4  ft.  apart  and  5  ins.  from  the  surface  of 
the  pavement.  Both  systems  of  bars  are  well 
clamped  together  at  their  intersections  and  are 
supported  and  held  ip  place  by  steel  fasteners. 
This  system  of  reinforcing  was  designed  by 
the  Thomas  Steel  Reinforcement  Co.  of  De- 
troit, Mich.,  who  sell  the  material  all  fabricated 
ready  to  be  placed  in  position  on  the  street. 
All  this  reinforced  concrete  pavement  is  today 
in  first-class  condition  and  is  entirely  free 
from  objectionable  cracks  of  any  character. 

The  largest  amount  of  one-course  work  to 
be  done  in  one  locality  has  been  carried  on  by 
the  commissioners  of  Wayne  county,  Michigan. 
In  their  5th  annual  report,  covering  the  time 
from  October  1,  1910,  to  Sept.  30,  1911,  they 
state:  "We  are  pleased  to  report  that  our  de- 
cision to  adopt  the  concrete  road  as  a  standard 
of  construction  for  Wayne  county  has  been 
amply  ju.stified  by  the  results.  Woodward  and 
Grand  River  roads,  built  in  concrete  and  now 
in  their  third  year,  are  wearing  remarkably 
well ;  in  fact  our  concrete  construction  has  cost 
practically  nothing  for  maintenance.  We  find 
further  justification  for  our  policy  in  the  wear 
and  tear  of  the  macadam  type  of  road  pre- 
viously built  by  us.  The  main  roads  on  which 
macadam  construction  was  adopted,  when  we 
began  road  building  in  the  county,  have  prac- 
tically needed  resurfacing  this  summer  at  a 
considerable  expense.  We  have  devised  im- 
provements in  our  methods  of  construction 
and  in  our  specifications  which  we  believe  will 
add  materially  to  the  life  of  our  concrete  road- 
ways, and  to  the  enjoyment  of  those  who  use 
them."  Among  the  more  important  changes 
have  been : 

1.  The  increase  in  the  amount  of  cement 
used  in  the  mix.  changing  from  a  1-2-4  to  a 
l-l%-3. 

2.  A  more  stringent  specification  as  to  qual- 
ity of  stone  and  sand,  especially  with  relation 
to  its  freedom  from  clay,  loam  and  other  for- 
eign substances. 

3.  An  increase  in  the  depth  of  the  work 
from  6  and  (3%  ins.  to  not  less  than  7  ins. 

4.  .A  protecting  plate  at  tke  expansion  joints. 

The  Wayne  county  commissioners  early  de- 
cided to  use  one-course  work.  The  concrete 
is  mixed  of  a  consistency  sufficiently  wet  to  al- 
low the  water  to  flush  to  the  surface  on  being 
tamped.  Wherever  feasible  to  do  away  with 
the  use  of  horses  or  hand  labor,  this  has  been 
done.  Their  material  is  hauled  by  steam 
tractors  in  wagon  trains  of  six  wagons  con- 
taining about  seven  tons  each.  Stock  piles 
have  been  established  along  the  road  in  order 
to  allow  the  commissioners  to  buy  their  mate- 
rials under  the  most  favorable  market  condi- 
tions. The  cement  has  been  contracted  for 
the  whole  year,  delivered  as  needed.  Before 
accepting  the  cement  which  is  to  be  used  dur- 
ing this  year,  the  commission  bought  at  ran- 
dom, in  towns  surrounding  Detroit,  bags  of 
the  different  brands  and  tested  them  in  order 
to  make  sure  that  the  cement  ran  uniformly 
and  gave  satisfactory  results. 

Tlie  crown  of  the  road,  which  varies  accord- 
ing to  the  width,  is  considerably  less  than  is 
usually  used  for  street  pavements,  being  about 
Vs  in.  to  the  foot.  This  crown  is  obtained  by 
the  use  of  a  templet  which  carries  a  walking 
board  from  which  the  men  work  in  bringing 
the  top  to  a  true  surface.  The  top  is  finished 
with  a  wood  float,  but  is  not  corrugated. 

The  question  of  expansion  joints  has  been 
solved  by  placing  a  transverse  joint  every  20 


ft.  throughout  the  length  of  the  road  and  pro- 
tecting them  with  strips  of  iron  which  have 
web  plates  projecting  into  the  concrete.  These 
strips  are  tacked  onto  the  board  which  forms 
the  expansion  joint.  All  expansion  joints  are 
afterwards  filled  with  an  asphaltic  preparation. 
Before  deciding  on  this  type  of  construction, 
the  Wayne  county  commissioners  laid  up  a 
number  of  experimental  blocks  divided  by  dif- 
ferent types  of  expansion  joints;  some  were 
unprotected,  others  filled  with  wood,  tar,  or 
asphalt,  while  others  were  protected  by  angle 
irons  laid  with  their  horizontal  legs  flush  with 
the  surface  of  the  concrete.  The  angle  iron 
construction  proved  so  satisfactory  that  this 
protection  of  the  joints  was  adopted.  By  the 
use  of  this  device,  the  commissioners  believe 
that  they  have  materially  strenerthened  the 
weakest  part  of  their  concrete  roads,  as  it 
largely  removes  the  possibility  of  wear  at  the 
joints,  resulting  in  an  even,  uniform  surface. 
Although  it  increases  the  cost  of  a  road,  it  is 
believed  to  be  a  good  investment  and  provides 
for  ultimate   economy. 

Expansion  joints  are  necessary  in  a  concrete 
pavement  and  as  concrete's  weakest  point  is 
ravelling  from  the  edge,  it  is  necessary  to  pro- 
tect them  from  the  traffic.  .Assuming  .OiKlOO.").') 
as  the  coefiicient  expansion  of  concrete,  there 


than  1.5  per  cent  unless  there  are  special  prob- 
lems to  be  met. 

The  cost  in  Fond  du  Lac  may  be  taken  as 
representative  of  two-course  work.  In  1908, 
the  contract  price  for  pavements  varied  from 
$1.10  to  $1.32  per  sq.  yd,  on  streets  27  to  .50  ft. 
wide.  In  1910  reinforced  concrete  pavement 
was  laid  at  a  cost  of  $1.20  to  $1.27  per  sq.  yd., 
while  pavement  laid  that  year  without  rein- 
forcement cost  $1.09  per  sq.  yd.  During  the 
past  year  the  contract  price  for  reinforced  con- 
crete pavement  was  $1,25  per  sq.  yd.  With 
combination  curb  and  cutter  at  4fi  cts.  per  lin. 
ft.,  this  brought  the  total  assessment  to  $2.31 
per  foot  on  street  3(f  ft.  wide.  If  the  same  rate 
were  considered  for  country  roads,  the  cost 
would  be  $13,200  per  mile,  not  including  drain- 
age or  grading. 

In  Wayne  County,  Michigan,  the  cost,  in- 
cluding grading,  drainage,  bridges,  and  4-ft. 
gravel  berms  on  each  side  of  the  roadway  for 
one-course  work,  has  ranged  from  $10,000  to 
$17,000  per  mile  for  roads  with  14,  1(1  and  18 
ft.  of  concrete. 

Where  the  soil  is  a  heavy  loam,  it  must  be 
expected  that  a  considerable  amount  of  mud 
will  be  carried  onto  the  pavement  from  side 
roads,  barnyards,  etc.  It  has  long  been  an  ar- 
gument against  hard  roads  that  they  would 
sink  out  of  sight  in  the  mud  of  an   Iowa  or 
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provements  '     concrete  are  to  have  sand  expansion  joints 

at   least   every  48  ft.,   the   joints   to  be   %    in. 
thick  and   to  extend   through   the  concrete  to 

will  be  required  an  expansion  joint  of  1/6  in.  the  foundation.     The  surface  of  the  concrete 

for   each  25   ft.   of   pavement,  allowing   for   a  is    to   be   floated   mortar   finish   and    is   to   be 

rise  of  temperature  of  100°.     Probably  a  %-in.  brought    to   a    rough    surface   by   means   of   a 

joint  50  ft.  apart  will  be  found  to  be  satisfac-  rake.     The  total  length  of  the  proposed  road 

tory  for  pavements  up  to  30  ft.  in  width,  but  is  5.6  miles. 

for  pavements  wider  than  this,  these  joints  Concrete  Pavement  at  Boise,  Idaho. — 
should  be  25  ft.  apart.  'rhe  city  of  Boise  has  84,409  sq.  yds.  of  con- 
In  country  road  construction  wdiere  the  crcte  pavement,  all  of  which  has  been  con- 
edges  of  the  road  are  protected  by  gravel  structed  during  the  last  three  years.  An  in- 
berm,  no  longitudinal  expansion  joints  are  teresting  summary  of  the  data  regarding  these 
necessary  or  advisable,  as  an  expansion  joint  pavements  has  been  compiled  in  the  City  En- 
in  the  direction  of  the  traffic  form  a  line  gineer's  office.  .All  of  this  pavement  is  one- 
which  traffic  tends  to  follow  and  as  soon  as  course  work,  the  surface  finish  in  all  cases 
this  joint  begins  to  break  down,  the  life  of  the  being  wood  float.  The  pavement  in  all  cases 
pavement  becomes  materially  shortened.  How-  has  been  made  on  an  earth  sub-grade  which 
ever,  in  the  case  of  city  streets  and  roads,  has  been  prepared  by  rolling  with  a  15-ton 
where  there  is  a  curb  and  gutter  along  the  road  roller.  The  surface  drainage  is  taken 
side  of  the  pavement,  it  will  he  found  advisable  care  of  by  means  of  cross  gutters  and  val- 
to  place  a  Vz-'va.  joint  along  the  curb.  This  leys.  The  first  pavement  of  this  type  was 
joint  should  be  protected  in  the  same  way  as  constructed  on  Front  St.  and  16th  St.,  the 
has  Keen  adopted  by  the  Wayne  county  com-  contract  being  let  Sept.  7,  1909.  and  the  pave- 
missioners.  Probably  as  satisfactory  a  way  to  ment  being  accepted  Aug.  1,  1910-  The  next 
form  this  joint  as  any  other  is  by  the  use  of  section  was  for  alley  paving  and  the  con- 
three  tapered  boards,  the  two  outside  ones  set  tract  was  let  June  1.  1910,  and  the  work  ac- 
wlth  the  wide  edge  doy^'ii  and  the  middle  one  cepted  Nov.  14,  1910.  The  third  contract  for 
with  the  wide  edge  up.  concrete  pavement  was  let  on  July  2.5,  1910. 
The  concrete  pavement  is  the  cheapest  sat-  the  work  being  located  on  Grove  St.  and 
isfactory  pavement  on"tlac  market  today.  The  Fairview  Ave,  On  .•\ug.  4,  1910,  another  con- 
excessive  cost  for  the  wearing  surface  of  tract  was  let,  the  work  in  this  case  being  on 
brick,  granite  or  wood  block  pavements  is  not  6th,  7th.  8th,  9th  and  Front  Sts.  On  Sept. 
found  in  concrete  for  a  cheap,  durable  top  of  2,  1911,  the  contract  was  let  for  paving  Broad- 
the  same  material  as  the  base  is  available.  way.  This  work  was  accepted  on  Feb.  6, 
The  cost  of  construction  will  depend  lijion  1912.  The  Front  St.  and  16th  St.  pavement 
local'  conditions,  cost  of  material,  labor  and  is  8  ins.  thick  and  the  remainder  of  the  pave- 
superintendence.  However,  the  cost  for  the  ment  is  6  ins.  thick.  In  all  cases  except  the 
same  class  of  construction  will  not  vary  more  last,    the    mixture    was    1    cement,    3    sand,    7 
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TABLE  I— COST  OF  CONVICT  LABOR  ROAD  CONSTRUCTION  IN  LOUISIANA. 


Parish. 

•Natchitoches 
tDeSoto   


tOuachlta    

Rapides    

IIEast  Baton  Rouge.... 

Orleans    

City  of  Baton  Rouge. 
St.   John  the   Baptist. 


General 
character. 

Mileage. 

Cost 

Average 

cost  per 

mile. 

Earth 

37. 2J 

%  29,021.01 

%    779.51 

Sand-clay 

50.39 

43.797.59 

869.17 

4'/4    miles      1 

graveled,  13    p 
miles   earth    J 

17.25 

25,089.10 

1.454.44 

Earth 

3.57 

3,273.50 

916.94 

Earth 

22.22 

23.400.53 

1,053.13 

Earth 

15.50 

16.110.11 

1.039.36 

Wide   graveled 

.82 

5.023.08 

6.125.71 

Earth 

.50 

450.00 

900.00 

147.48 

$146,164.92 

•3  miles  sand-clay. 
t5  miles  natural  gravel. 
t  f  i  Ave  rage  cost  4ii  miles  graveled  road.  $3. 196. .58. 
LJAverage  cost  13  miles  earth  road.  $884.90. 
IIThis   item    includes   the   cost  of   1.1   miles   of  drainage   canal,   costing  approximately  $3,092.70. 


TABLE  II. 


-AVERAGE  PRICE  OF  BRICK  PAVEMENT  IN  IOWA  CITIES. 

Cost  of 


City.  Yardage. 

Burlington    3.7,">7 

Cedar  Rapids   5,868 

Centerville   4.912 

Chariton    18.200 

Corning   12,438 

Council    Bluffs 67,0jl 

Davenport    11.887 


Dubuque    5,595 

Fort   Madison 1,100 

Hampton     5,406 

Iowa   City 2,100 

Keokuls    5.000 

Mason    City 2,508 

Mt.  Pleasant 11,019 

Ottumwa     3,025 

Sioux   City 6,600 

Villisca    16,600 

Webster   City 30,200 

•Per  sq.   yd. 

'Per   2.700   lbs.      =Per  2.600   lbs.  '.Also   sand   at 
•Also  $2.45  along  car  track.     ■S0c-$1.00,  $1.65-1.75. 


Per 
sq.  yd. 
$1.80 
1.64 
2.12 
2.02 
1.80 
2.09 
»1.83 
1.90 
1.37 
1.93 
1.64 
1.79 
2.15 
2.08 
1.77 
3.35 
1.82 
2.05 


Concrete  Base 


thick- 
ness. 
4 
4 
5 
6 
4 
5 
5 
5 


pro- 
portions. 
1-2-5 


Cost  of 

sand 

per 

cu.  yd. 


stone 

per 

cu.  yd. 


Cost  of 
brick 
per  M. 


1-3-6 
-3Vi-7 
1-3-4 


$1.50 
n.20 
1.40 


$1.63 
2.03 
'2.05 

2.50 


$  ^.92 
15.50 


1-3-6 


1-3-6 
1-3-5 
1-3-5 


1-3-4 


.40 
1.50 
1.00 

.60 

1.25 

.70 

'  '".'so 

1.05 
1.40 


.90 
1.50 
1.41 

'  l.ii) 
1.60 
1.35 

n.65 

2.00 

2.50 


•.93 
15.60 
19.00 


19.65 
19.00 


15.00 


$1.63.      'Brick    foundation.      "Macadam    foundation. 
»Also  sand  at$1.50.     '$1.97  on  4-in.  concrete  base. 


gravel.  In  the  Broadway  pavement,  the  mix- 
ture viras  1  cement.  3  sand.  5  gravel  The  re- 
quirements for  the  cement  were  those  of  the 
American  Society  of  Testing  Materials.  The 
requirements  for  the  sand  was  30  per  cent 
voids  and  for  the  gravel  V*  in.  to  2%  ins- 
in  size.  The  price  of  the  cement,  sand  and 
gravel  were  the  same  for  all  live  contracts. 
The  cement  cost  $2.10  per  barrel,  sand  $1  per 
cu.  yd.,  gravel  $1  per  cu.  yd.  The  Front  St. 
and  16th  St.  pavement  was  provided  with 
longitudinal  joints  along  the  curb  and  trans- 
verse joints  every  25  ft.,  a  pitch  filler  being 
used.  In  the  alley  paving  there  are  no  longi- 
tudinal joints,  but  there  is  a  transverse  joint 
every  50  ft. ;  asphalt  was  used  for  filler.  The 
Grove  St.  and  Fairview  Ave.  pavements  have 
longitudinal  joints  along  the  curbs  and  trans- 
verse joints  every  50  ft.,  the  filler  used  be- 
ing asphaltic  oil.  The  other  two  pavements 
have  similar  joints,  but  the  filler  in  the  case 
of  6th  and  other  streets  was  pitcli  and  asphalt 
oil  and  in  the  case  of  Broadway  was  asphalt. 
In  all  the  contracts  the  concrete  was  sprinkled 
7  days  and  covered  28  days  with  earth.  Table 
III  shows  additional  details  of  the  concrete 
pavement  at  Boise.  We  are  indebted  to  W. 
J.  Stolle  of  the  City  Engineer's  office,  for 
the  above  information. 

Cost  of  Road  Construction  by  Convict 
Labor  in  Louisiana. — Table  I.  taken  from 
the  report  of  the  Board  of  State  Engineers 
of  Louisiana  for  the  two  years,  April  20,  1910, 
to  April  20,  1912,  shows  the  mileage  of  roads 
constructed  during  that  period  by  convict  la- 
bor. When  the  State  Highway  Department 
was  organized  in  1911,  the  state,  through  this 
department,  assumed  entire  control  of  the  en- 
gineering features  and  supei^ision  of  con- 
struction, while,  through  its  Board  of  Con- 
trol   of    the    State    Penitentiary,    it    furnishes 


convicts  for  all  the  labor  necessar>'.  No 
charge  is  made  for  the  services  of  either  the 
Highway  Department  or  the  convict  forces- 
The  parish  thus  aided  by  the  state  is  required, 
however,  to  furnish  an  outfit  of  mules,  ma- 
chinery, tools  and  equipment;  and  to  pay  all 
the  expenses  of  guarding,  transporting,  feed- 
ing, working  and  caring  for  the  men  and  out- 
fit ;  also  to  supply  all  bridge,  culvert  and  other 
road  material  utilized.  The  report  states  that 
improved  earth  roads  constructed  under  this 
form  of  state  aid  are  found  to  cost  the  parishes 
employing  it  practically  the  same  per  mile  of 
road  constructed,  as  similar  work  let  out  by 
contract,  and  where  the  state  pays  half  the 
cost. 

Average  Prices  for  Brick  Pavements  in 
Iowa  Cities  in  1911. — .'According  to  the  re- 
port of  the  Committee  on  Roads  and  Pave- 
ments of  the  Iowa  Engineering  Society,  pre- 
senting at  the  last  annual  meeting  of  the  so- 
ciety, a  total  of  243,688  sq.  yds.  of  brick 
pavement  w-as  laid  in  1911  in  27  Iowa  cities. 
The  average  prices  paid  for  the  pavement 
in  some  of  these  cities  is  shown  in  Tal)le  II. 

Cost  of  Sheet  Asphalt  Repairs  in  New 
York  City.— On  Jan.  1,  1910,  the  total  area 
of  sheet  asphalt  pavement,  out  of  guarantee 
to  be  maintained  by  the  Borough  of  Manhat- 
tan, city  of  New  York,  was  2.1.56,165  sq.  yds. 
There  expired  from  guarantee  during  the  year 
419.145  sq.  yds.,  making  a  total  of  2,575,310 
sq.  yds.  There  were  resurfaced  in  1910.  115,- 
221  sq.  yds.,  so  that  on  Jan.  1.  1911,  there  were 
out  of  guarantee  2,460,089  sq.  yds.  As 
the  pavements  expiring  during  the  year 
were  not  maintained  for  the  full  twelve 
months,  the  average  amount  maintained 
for  the  year  was  not  equal  to  the 
amount  out  of  guarantee  on  Jan.  1.  1911. 
Making  allowance  for  the  time  the  guarantees 


expired  and  for  the  streets  resurfaced,  the 
average  amount  maintained  for  the  year  1910 
was  2,270,111  sq.  yds.  On  account  of  a  lack 
of  appropriation  in  the  early  part  of  the  sea- 
son, the  contract  was  not  made  in  sufficient 
amount  to  maintain  the  streets  during  the 
year,  and  three  separate  contracts  were  en- 
tered into— the  first  as  a  unit  price  of  82  cts. 
per  sq.  yd.,  and  the  two  following  for  77  cts. 
per  sq.  yd.  Under  these  separate  contracts, 
320,043  sq.  yds.  were  actually  laid  in  main- 
taining the  above  average  area,  or  14.1  per 
cent  of  the  whole.  This  cost  on  an  average 
11.3  cts.  per  sq.  yd.  In  1909  the  cost  was  11.7 
cts.  per  sq.  yd.,  and  only  12  per  cent  of  the 
entire  surface  wag  relaid.  The  reduced  cost 
in  1910  was  due  to  the  low  unit  price.  The 
annual  report  of  the  President  of  the  Borough 
of  Manhattan,  from  which  this  matter  has 
been  taken,  states  that  it  is  extremely  doubtful 
if  in  the  future  the  cost  of  maintaining  the  as- 
phalt pavements  in  this  borough  can  be  re- 
duced materially  below  the  figures  of  the  last 
two  years,  as  the  unit  prices  have  been  low  in 
both  cases.  If,  however,  care  be  taken  in  se- 
lecting the  streets  for  resurfacing  and  also  a 
study  be  made  to  see  if  some  of  the  asphalt 
streets  cannot  be  relaid  with  a  different  and 
less  expensive  material  to  maintain,  this  may 
be  done ;  but  it  will  require  great  care  in  the 
selection  of  the  streets  to  be  repaved,  as  well 
as  the  materials  to  be  used.  The  fact  that 
in  1910  three  separate  contracts  were  made 
for  repairs  undoubtedly  increased  the  amount 
of  work  to  be  done  somewhat,  as  lapses  be- 
tween contracts  always  allows  the  pavement 
to  get  in  bad  condition,  consequently  requiring 
an  abnormal  amount  of  repairs  to  be  made. 
The  following  table  gives  the  percentage  re- 
laid  and  the  cost  per  sq.  yd.  of  maintenance 
for  the  last  five  years ; 

Cost  per 

Percentage     sq.  yds. 

relaid.      In  cents. 

1906 23  34 

1907 IS  20 

1908 li  17.7 

1909 ;...  12  11.7 

1910 14  U.3 


Irrigation  in  Turkey. — Large  scale  irri- 
gation projects  in  the  Konia  and  Cilician 
Plains  and  in  Mesopotamia  have  been  ceded  to 
German  and  British  contractors.  The  French 
Regie  Generale  secured  the  concession  for  the 
regulation  of  the  course  of  the  Drin.  Kiri  and 
Boyana  Rivers  in  the  region  of  Scutaria.  It 
is  intended  to  make  the  Boyana  navigable. 
Big  irrigation  projects  are  on  foot  in  connec- 
tion with  the  N'ardar  River  in  the  Province  of 
Saloniki.  the  Maritza  River  in  the  Province 
of  Adrianople.  the  Meander  River  near  Smyr- 
na, and  the  River  Jordan.  The  engineering 
opportunities  for  irrigation  and  reclamation 
schemes  in  Turkey  are  numerous  and  attrac- 
tive. 


New  Steam  Shovel  Record. 

Steam  shovel  No.  257  working  in  the  west 
borrow  pit  of  the  Gatun  dam  .it  Panama  ex- 
cavated 84.519  cu.  yds.  of  material  during  26 
working  days  of  May  or  an  average  of  3.250 
cu.  yds.  of  material  per  day.  Of  the  material 
excavated.  42.2.59  cu.  yds.  were  classified  as 
earth  and  42.260  cu.  yds.  were  classified  as 
rock.  Mr.  S.  I.  Lyons  is  the  engineer  and 
E.  E.  .Austin  is  fireman  on  the  shovel.  This 
is  the  highest  record  for  a  month  made  by 
any  steam  shovel  on  the  Isthmus  since  the 
beginning  of  operations. 


Length  of 
pavement. 
Location.  Ft. 

Front  St.  and  16th  St 2,880 

Alley  paving   3.600 

Grove  St.  and  Fairview  Ave..     4.850 

6th,  7th,  8th,  9th  &  Front  Sts.     3,045 

Broadway 607 


TABLE  in.— CONCRETE  PAVEMENTS  AT  BOISE,  IDAHO, 

Amount  of 
Crown.  Contract        traffic. 

Width  of 
pavement. 
5^4  blocks.  60  ft. 

3^4  blocks.  40  ft. 

16  ft. 

8th  St..  50  ft. 

Fairview  Ave..  61  Vi  ft. 
Grove  St..  40  ft. 

0th  St..  40  ft. 

50  ft. 


Square 
yards. 

Straight 
slopes. 

price 
per  sq.  yd. 

■S 

\ 

hours, 
ehlcles 

20.184 

;-ln.    to   9-ln. 

$1,155 

445 

6.87S 

3-ln..   etc.,   dip 

1.10 

27.847 

C-in.    to   9-ln. 

1.09 

401 

27.018 

6-ln.    to   9-ln. 

1.15 

221 

3.4.S: 

6-ln.    to   9-ln. 

1.04 

163 

Cost  of 
Nature  of  maintenance  to 

traiHc.  June  21.  1912. 

25%  2-horse  loaded 


oO%  2-horse  enipt.v 
2.1%  2-hor8e  loaded 
;).■•%  2-horse  empty 


10%  2-horse  loaded 
'.y''%  2-horse  empty 


$10.00 
None 
None 

None 

None 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Ice  Troubles  at  the  Intakes  of  the  Buf- 
falo  Water   Works — Methods 
of  Removal. 

The  city  of  Buffalo,  New  York,  takes  its 
water  supply  from  the  Niagara  River  and  Lake 
Erie  and  pumps  direct  to  the  city  mains.  Con- 
siderable trouble  with  ice  has  been  experi- 
enced at  the  intakes,  in  past  winters.  The 
nature  of  these  troubles,  and  the  methods  em- 
ployed in  overcoming  it,  were  described  in  a 
paper  bv  Henrv  L.  Lyons,  Deputy  Commis- 
sioner of  Public  Works,  in  Buffalo,  before  the 
recent  convention  of  the  American  Water 
Works   Association. 

The  source  of  supply  is  unlimited,  it  is  only 
a  question  of  being  able  to  get  it  to  the  con- 
sumers on  time.  The  reservoir  holds  116,000,- 
000  gals.,  but  is  not  at  a  sufficient  elevation  to 
supply  more  than  half  the  city  and  would  not 
supply  that  part  satisfactorily  for  more  than  a 
few  hours.  The  dailv  average  consumption  of 
the  city  is  13-5,O0O,06O  gals.,  and  at  times  it 
runs  up  to  200,000.000  gals.  The  reservoir  on 
the  low  service  and  the  water  tower  on  the 
high  service  act  more  as  balance  wheels  in  reg- 
ulating the  pressure.  The  old  Intake  Pier  is 
situated  about  the  middle  of  Niagara  River 
and  1,000  ft.  from  the  pumping  station,  which 
is  situated  on  the  bank  of  the  river.  The  In- 
take is  built  in  the  narrowest  part  of  the  river 
about  one  mile  from  the  head  of  the  river  and 
the  foot  of  Lake  Erie.  The  current  is  from 
7  to  15  miles  per  hour.  The  pier  is  connected 
to  the  suction  canals,  or  wells,  in  the  station 
by  two  .tunnels  under  the  river.  One  is  6  ft. 
iti  diameter,  the  other,  0  by  12  ft.  in  cross  sec- 
tion. The  ports  to  admit  the  water  are  about 
4  ft.  above  the  bottom  of  the  river  and  on 
both  sides  of  the  pier.  The  river  at  this  point 
is  16  ft.  deep,  the  bottom  being  a  smooth  lime- 
stone rock,  with  scattered  boulders. 

On  the  sides  of  the  pier  are  ice  shields  of 
steel  extending  to  2  ft.  above  the  bottom  of  the 
river,  so  that  the  water  must  come  under  the 
shields  and  deliver  the  water  from  the  bottom 
of  the  river,  not  the  surface.  On  the  sides  of 
the  shields  are  gates  that  can  be  opened  and 
closed  so  that  surface  water  may  be  taken  if 
ice  troubles  close  the  lower  levels.  When  ice 
is  running  down  the  river  the  current  turns  it 
over  and  over  and  churns  it  up,  forcing  large 
quantities  to  the  lower  levels,  so  the  river  is  a 
floating  mass  of  ice  its  whole  depth.  When  the 
lake  becomes  frozen  over  a  certain  phase  of 
the  ice  trouble  is  over  for  the  winter  and  does 
not  bother  again  until  the  break-up  in  the 
spring.  The  location  of  the  pier,  however, 
with  a  swift  running  river  for  a  mile  above,  so 
it  cannot  freeze  over,  makes  an  ideal  situation 
for  frazil,  anchor,  or  ground  and  slush  ice. 

Water  will  freeze  and  turn  to  ice  if  its  tem- 
perature falls  below  32°  even  a  fraction  of  a 
degree.  The  swift  current  prevents  a  surface 
ice  from  forming.  The  frozen  ice  surface  in 
the  lake  protects  the  water  underneath,  as  the 
cold  air  will  penetrate  water  better  than  ice. 
When  the  water  flows  from  the  lake  ice  the 
colder  air  will  cause  frazil  and  anchor  ice  to 
form.  A  heavy  snow  storm  will  not  melt  read- 
ily when  it  falls  into  the  cold  water,  but  be- 
comes  water-logged   and   forms   slush. 

When  we  speak  of  surface  ice,  anchor  ice. 
ground  ice,  frazil  ice,  pebble  ice,  slush  ice,  or 
anv  other  kind  of  ice,  there  seems^  to  be  no 
fixed  names  to  separate  them  and  in  a  great 
many  cases  it  is  impossible  to  tell  them  apart 
after  they  have  changed  their  original  position 
or  formation  and  become  broken  up  or  mixed. 
They  then  become  simply  slush  ice.  I  will  try 
in  describing  them  to  take  the  names  that 
seem  to  be  the  more  general  names  given  to 
them.  Surface  ice  is  the  form  we  generally 
see  on  the  surface  of  lakes  and  ponds,  when 
their  surface  is  frozen  over.  It  forms  first  on 
the  surface,  as  the  cold  air  penetrates  the  ice 
and  reduces  the  water  directly  under  the  sur- 
face ice  to  a  lower  degree,  it  turns  into  ice,  at- 
taches to  the  upper  ice  and  thus  increases  the 
thickness  of  the  ice.     .\nchor,  or  ground   ice, 


will  only  form  in  a  running  stream  on  a  clear 
night,  the  air  temperature  being  very  near  or 
below  zero.     It  never  forms  under  surface  ice 
or  in  cloudv  weather.     It  forms  near  the  bot- 
tom of  the"  river  and  attaches  itself  to  rocks 
or  other   hard   substances,   preferably  a   dark 
substance.     It   loosens   itself     from    the    sub- 
stance to  which  it  is  attached,  when  the  sun 
rises   or  the  weather   moderates.     It   is   very 
buovant  and  if  stones  or  other  things  are  im- 
bedded  in   it  will   raise   them   and   float   them 
down    stream.      Frazil   ice   is   only   formed   in 
swift  running  streams,  where  surface  ice  can- 
not form  and  then  only  in  very  cold  weather. 
Tt   forms  best  on  a  dark  windy    day,     or     a 
clear,  cold,  windy  night,   when    the    wind    is 
blowing  against  the  current.    It  is  in  fine  crys- 
tals,  sometimes  very  hard   and  floats  readily. 
When  it,  as  well  as  anchor  ice,  is  forced  un- 
der surface  ice  and  attaches  to  it  and  to  its 
own  particles,  it  will  often  fill  up  the  whole 
bed   of   the   stream   and    cause    floods.     The 
anchor  ice  will  form  on  the  ports  of  the  in- 
take pier,  so  as  to  completely  close  them.    The 
small  particles  seem  to  rise  out  of  the  water, 
like  bubbles  out  of  champagne,  and  attach  to 
the  sides  of  the  openings,  then  to  each  other 
in  lightning  rapidity,  until  the  whole  opening 
is  closed  and  cannot  be  broken  by  pike-poles. 
We  then  resort  to  small  charges  of  dynamite. 
Runs  of  ice  of  all  the  varieties,  sometimes 
separately,  more  often  all  of  them  mixed  into 
slush,  get  into  the  intake,  pass  down  through 
the  shafts  and  tunnels  and  then  into  the  suc- 
tion canals,  or  wells,  in  such  quantities  that  it 
clogs  the  pumps.     At  times  the  mixture  is  so 
solid  that  water  will  not  pass  through  it  to  the 
pumps,   and   the  pumps   must  be   stopped   en- 
tirelv.    If  the  ice  is  formed  at  a  very  low  tem- 
perature it  is  very  hard  and  difficult  to  melt. 
We  have  revolving  screens  in  the  canals  with 
which   we  can   raise  large  bodies  of    the    ice 
above   the   water   and   then   melt   it   with   hot 
water  and  steam.    We  also  at  times  will  have 
ino   or   more  men   dipping   the   mixture   onto 
shelves  or  racks  in  the  wells,  above  the  water, 
with  long  handled   scoops,  like  minnow  nets. 
but  made  of  heavy  wire.    We  then  melt  it  with 
hot  water  and  steam.     Niagara  River   for  its 
full  length,  8.T  to  40  miles,  is  too  swift  for  sur- 
face ice  to  form,  so  that  anchor  and  frazil  ice 
form  readily.     It  is  this  ice  mostly  that  runs 
over  Niagara  Falls  in  such  quantities  that  it 
banks  up  below  the   Falls  and   forms  the   ice 
bridge  every  winter,  that  becomes  so  solid  that 
people  walk  over  the   river  just   a  short   dis- 
tance from  and  in  plain  view  of  the  Falls.     It 
was   this   same  kind   of   ice   that   dammed   up 
the   mouth   of   the    river   and   caused   the   big 
floods  there  a  few  years  ago.    And  it  was  the 
same-  kind  of  ice  that  has  caused  the  floods  at 
Montreal  in  the  middle  of  winter  when  there 
had   been  no  rains   or  any  warm   weather   to 
melt   the   snow,   but   the   floating   anchor   and 
frazil  ice  had  been  carried  under  the  surface 
ice  in  such  quantities  as  to  completely  fill  the 
bed   of  the   St.    Lawrence     River,     and     thus 
formed  a  dam  over  which  the  whole  overflow 
of  the  Great  Lakes  must  pass.     Our  new  in- 
take pier  is  built  at  the  head  of  the  river  and 
the  foot  of  Lake  Erie  in  water  24  ft.  in  depth. 
The   current   at  this  point   is  only  about  two 
miles  per  hour.     The  lake  freezes  over  up  to 
and  around  the  pier.     We  believe  we  are  in  a 
location   where   anchor   and    frazil   ice   cannot 
form,  the  surface  ice  will  only  form  1.")  ins.  in 
thickness  and  our  ice  troubles  are  probably  a 
thing  of  the  past. 

Conclusions  Based  on  Laboratory  Ex- 
periments on  the  Electrolytic  Cor- 
rosion of  Water  Pipes. 

The  electrolytic  corrosion  of  iron,  when  ex- 
posed to  an  electric  current  leaving  the  iron 
in  damp  soil,  has  already  received  a  great  deal 
of  attention  and  is  a  matter  of  great  practical 
importance.  The  result  of  some  laboratory 
experiments,  made  to  determine  the  amount  of 
iron   destroyed   under   the   conditions   existing 


on    underground    metallic    structures,    are    de- 
scribed in  a  paper  by   Prof.   .Mbert   F.   Ganz,  J 
presented    before    the    American    Institute    of  ^ 
Electrical  Engineers.    The  following  data  and 
conclusions  are  abstracted  from  that  paper: 

There  has  been  some  question  as  to  whether 
or  not  the  weight  of  iron  oxidized  or  destroyed 
under  the  conditions  existing  on  underground 
structures  is  equal  to  that  calculated  from 
Faraday's  law,  on  the  basis  of  1.044  grams 
of  iron  destroyed  by  one  ampere-hour,  and 
whether  various  kinds  of  iron  are  corroded 
to  the  same  extent  with  the  same  amount  of 
current  leaving  the  iron  to  pass  to  damp  soil : 
and  certain  classes  of  iron  have  been  claimed 
to  resist  electrolytic  corrosion.  Some  have 
also  believed  that 'with  very  low  current  densi- 
ties the  amount  of  corrosion  produced  is  less 
than  the  theoretical  amount. 

It  has  been  shown  that  under  some  labora- 
tory conditions  iron  assumes  a  passive  state 
where  the  actual  amount  of  corrosion  produced 
is  less  than  that  calculated  by  Faraday's  Uw, 
but  it  has  not  been  shown  that  such  condi- 
tions exist  in  the  case  of  underground  struc- 
tures buried  in  street  soils.  The  subject  of 
electrolytic  corrosion  of  iron  is  however  so 
large  and  there  are  so  many  possible  variations 
that  a  complete  investigation  covering  every 
possible  phase  of  the  subject  is  impracticable 
in  any  one  series  of  tests. 

The  experiments  described  in  the  present 
paper  were  particularly  designed  to  determine 
the  relative  rates  of  corrosion  of  varioiis 
kinds  of  iron  in  two  typical  kindsof  street  soil, 
when  subjected  to  such  low  current  densities 
as  are  ordinarily  found  in  practice  on  under- 
ground structures.  Four  sets  of  tests  were 
made,  each  extending  throughout  47  days  to 
determine  the  rate  of  corrosion  of  commercial 
steel,  commercial  wrought  iron,  ingot  iron,  and 
cast  iron,  and  to  compare  the  actual  amount  of 
corrosion  with  that  calculated  by  Faraday's 
law.  It  was  attempted  in  these  tests  to  ap- 
proach practical  conditions  as  nearly  as  possi- 
ble. The  tests  were  conducted  in  the  electrical 
laboratorv  of  Stevens  Institute  of  Technology. 
Two  kinds  of  soil  were  used  in  the  tests, 
which  were  obtained  from  street  excavations 
near  gas  mains  in  Long  Island  City.  One  of 
these  excavations  was  chosen  where  the  soil 
appeared  to  be  largely  light  sand  mixed  with 
some  clay,  and  the  second  was  chosen  where 
the  soil  was  heavy  and  dark  and  appeared 
to  be  a  mixture  of  clay  and  loam.  Several 
barrels  of  soil  from  each  excavation  were  ob- 
tained for  these  tests.  To  assure  uniformity 
of  soil  conditions  all  of  the  soil  of  each  kind 
was  passed  through  a  fine  mesh  sieve  and  then 
thoroughly  mixed  in  a  large  wooden  box  be- 
fore being  used  in  the  tests. 

For  the  samples  of  iron,  standard  1%-in. 
pipes  were  chosen  such  as  are  used  ordinarily 
for  service  pipes,  and  these  pipes  were  of 
commercial  steel,  commercial  wrought  iron 
and  ingot  iron,  each  test  pipe  being  about  18 
in.  long  .  The  first  two  .were  conducted 
with  these  three  kinds  oif  iron  pipe.  For  the 
third  and  fourth  tests  cast  iron  pipes  of  the 
same  size  were  added. 

The  four  sample  pipes  of  each  kind  of  iron 
used  for  the  tests  were  placed  in  suitable  test 
boxes.  Each  pipe  was  marked  in  the  metal  at 
one  end  with  identifying  numbers,  and  a  hole 
was  drilled  and  tapped  at  these  ends  for  con- 
venient electrical  connections.  Two  pipes  of 
each  kind  were  placed  in  clay  and  loam  soil, 
and  two  pipes  of  each  kind  in  clay  and  sand 
soil;  one  set  of  pipes  was  subjected  to  damp 
soil  onlv,  and  the  other  set  of  pipes  was  sub- 
iected  to  damp  soil  and  to  an  externally  ap- 
plied electric  current. 

Before  the  tests  were  begun  each  pipe  was 
thoroughly  cleaned  and  was  then  weighed  by 
two  independent  observers  on  a  physical  bal- 
ance which  responds  to  10  milligrams.  At  the 
end  of  each  test  each  pipe  was  similarly 
cleaned  and  again  weighed  on  the  same  bal- 
ance by  two  observers.  From  the  difference 
in  the  weighings  before  and  after  the  test  the 
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loss  of  weight  was  determined.  The  difference 
■between  the  loss  of  weight  of  any  one  pipe 
subjected  to  damp  soil  with  external  electric 
current  and  the  loss  of  weight  of  the  corre- 
sponding pipe  subjected  to  the  action  of  the 
same  kind  of  soil  but  without  external  electric 
current  was  taken  as  the  loss  of  weight  due 
to  electrolysis. 

In  the  case  of  the  pipes  which  were  sub- 
jected to  external  electric  current,  the  strength 
of  this  current  was  determined  in  every  case 
both  by  means  of  copper  voltameters  placed 
in  series  with  the  pipes,  and  by  means  of  a 
current-time  curve  plotted  from  indicating 
meter  readings  taken  every  few  days  through- 
out the  test.  In  general  the  results  obtained 
from  the  voltameters  and  from  the  current- 
time  curves  agreed  quite  well,  and  the  aver- 
age of  the  two  values  was  taken  as  the  total 
quantity   of   electricity   passed. 

Four  separate  tests  each  of  47  days'  duration 
were  made.  In  the  first  and  second  tests  all 
of  the  pipes  which  were  to  be  subjected  to 
external  electric  current  were  connected  in 
parallel  to  a  constant-voltage  supply,  while  in 
the  third  and  fourth  tests  the  pipes  were  con- 
nected in  series,  thus  producing  the  same  cur- 
rent flow  from  each  pipe  to  the  surrounding 
soil.  During  all  tests  the  test  boxes  were 
kept  in  one  of  the  laboratory  rooms. 

CONCLUSIONS. 

The  duration  of  these  tests  were  not  suffi- 
ciently long  to  warrant  positive  conclusions 
to  be  drawn  regarding  the  relative  corrosion 
of  the  four  kinds  of  iron  tested,  when  subject- 
ed only  to  the  action  of  damp  soil.  The  fol- 
lowing conclusions  appear,  however,  to  be 
warranted  : 

The  corrosion  of  iron  by  electrolysis  in  the 
two  kinds  of  street  soil  tested  is  independent 
of  the  value  of  the  applied  voltage,  except  in 
so  far  as  this  determines  the  amount  of  cur- 
rent produced,  and  less  than  one  volt  can  pro- 
duce corrosion  by  electrolysis. 

For  the  two  kinds  of  street  soils  tested,  and 
with  current  densities  ranging  from  1.7  mil- 
liamperes  per  sq.  ft.  to  54  milliamperes  sq.  ft., 
the  loss  of  weight  of  iron  by  electrolysis  is  at 
least  equal  to  that  calculated  by  Faraday's 
law,  and  is  in  general  greater  than  the  theo- 
retical loss.  In  all  cases  electrolysis  tends  to 
cause  localized  corrosion  and  decided  pitting. 
Surface  scale  appears  to  accelerate  corrosion 
from  electrolysis  with  all  irons  except  cast 
iron ;  this  was  especially  pronounced  in  the 
case  of  the  steel  pipes  tested.  When  the  sur- 
face scale  was  removed  there  was  practically 
no  difference  in  the  amount  of  corrosion  pro- 
duced by  a  given  current  leaving  iron  for  damp 
soil  between  commercial  steel,  commercial 
wrought  iron,  ingot  iron  and  cast  iron. 

It  should  be  pointed  out  that  the  electrical 
resistance  of  cast  iron  is  about  ten  times  as 
great  as  that  of  wrought  iron,  steel,  or  ingot 
iron,  and  the  usual  lead  joints  in  cast  iron 
pipes  also  have  a  resistance  which  is  manv 
times  greater  than  the  screw  coupling  joints 
usual  with  wrought  iron  and  steel  pipes.  For 
these  reasons  a  given  voltage  drop  through 
ground  will  cause  a  much  smaller  current  to 
flow  on  a  cast  iron  pipe  than  on  a  wrought 
iron  or  a  steel  pipe,  thus  practicallv  making 
cast  iron  pipes  much  less  subiect  to  electrolysis 
than  wrought  iron  or  steel  pipes.  It  must  also 
be  noted  that  when  a  cast  iron  pipe  is  cor- 
roded by  electrolysis,  the  iron  is  oxidized  but 
remains  in  place  as  a  graphitic  mass  having 
little  mechanical  strength,  but  possessing  the 
ability  to  maintain  the  pipe  gas-ti,ght  and  some- 
tmies  even  water-tight  for  considerable  peri- 
ods, while  with  wrought  iron  or  steel  pipes 
this  does  not  occur  so  that  holes  and  conse- 
quent leaks  are  more  quickly  produced.  Fre- 
quently where  cast  iron  pipes  appear  to  be  im- 
mune from  electrolysis  because  no  evidences 
of  leakage  have  developed,  an  examination  of 
the  pipes  would  reveal  that  a  great  deal  of  cor- 
rosion has  actually  taken  place  and  that  the 
pipes  have  been  very  greatly  weakened. 

The  tests  described  in  this  paper  are  bv  no 
means  considered  comolete.  There  are  in"  fact 
so  many  possible  variables,  such  as  different 
kinds  of  soil,  different  degrees  of  wetting  the 
so'l,  different  kinds  of  iron,  different  voltages, 


different  current  densities,  etc.,  that  it  would 
be  extremely  laborious  to  make  a  complete  set 
of  tests.  The  writer  expects  however  to  con- 
tinue the  experiments  along  the  line  outlined 
in  this  paper. 


The  Successful  Use  of  a  Wood  Stave 

Force  Main,  Laid  in  Salt  Marsh, 

at  Atlantic  City,  N.  J. 

An  interesting  application  of  the  use  wood 
stave  pipe,  for  salt  marsh  service,  is  that  of 
the  new  force  main  of  the  Atlantic  City,  N.  J. 
water  works.  The  present  condition  of  this 
pipe  line,  and  also  that  of  its  metallic  predeces- 
sors, was  described  by  L.  Van  Gilder,  Chief 
Engineer  and  Superintendent  of  Water  Worka 
at  Atlantic  City,  in  a  paper  before  the  Ameri- 
can Water  Works  Association.  An  abstract 
of  the  paper  follows : 

In  1882,  the  original  franchis.e  holders,  head- 
ed by  R.  D.  Wood  &  Co.,  erected  a  pumping 
station  on  the  main  land  and  laid  a  12-in.  cast 
iron  main  to  connect  with  the  city,  a  distance 
of  approximately  26,U0U  ft.,  of  which  about 
2,000  ft.  were  laid  in  sand;  the  balance,  across 
salt  marsh.  In  1888  a  20-in.  cast  iron  main 
was  laid  parallel  to  the  first,  to  provide  for 
the  city's  growing  demands.  In  1895  the  city 
purchased  the  property  and  franchise,  togeth- 
er with  a  small  artesian  well  plant  within  the 
city  limits,  operated  by  an  independent  com- 
pany, and  since  that  time  the  water  depart- 
ment has  been  owned  and  operated  by  the 
municipality. 

In  lyOl  the  city  had  outgrown  the  economic 
capacity  of  the  old  mains,  and  a  30-in.  riveted 
steel  main  was  laid  parallel  to  the  other  two. 
After  careful  investigation,  the  board  of  wa- 
ter commissioners  and  Supt.  W.  C.  Hawley, 
now  of  Wilkinsburg,  Pa.,  had  recommended 
building  a  continuous  type  wood  stave  main, 
but  the  city  council  overruled  the  recommenda- 
tion and  adopted  steel.  Within  two  years  pit 
holes  began  to  appear  in  this  pipe,  and  it  is 
now,  after  eleven  years  of  service,  in  such 
condition  that  extensive  repairs  must  soon  be 
made  or  it  must  be  abandoned. 

In  1906  the  first  steps  were  taken  toward 
building  a  new  and  larger  force  main,  both 
as  a  precautionary  measure  and  to  lower  the 
peak  load  friction  head.'  The  cast  "iron  mains 
were  materially  weakened  by  softening  on 
the  outside,  and  the-  steel  main  was  rapidly 
nearing  the  end  of  its  Usefulness ;  therefore, 
the  department,  now  wholly  under  the  control 
of  the  board  of  water  commissioners,  decided 
to  lay  a  48-in.  wood  stave  main  as  being  the 
most  economical,  easiest  to  repair,  least  flow 
friction,  and  having  the  least  effect  on  the 
water  carried. 

As  to  the  durability  of  the  wood,  there  could 
be  no  question,  years  of  experience  with  piling, 
telegraph  poles,  etc,  having  shown  that  every 
variety  of  wood  embedded  in  salt  marsh  was 
preserved  indefinitely.  The  bands  and  sad- 
dles were  the  doubtful  parts,  but  since  there 
was  every  reason  to  believe  that  they  would 
have  an  average  life  of  from  10  to  12  years  and 
could  be  replaced  if  taken  in  time  without 
putting  the  main  out  of  commission,  it  was 
decided  that  a  wood  stave  main  should  bo 
built. 

Of  the  two  types  of  wood  pipe  in  general 
use,  the  spiral-wound,  factory-made  was  not 
considered  advantageous  for  the  three  follow- 
ing reasons:  (1)  Because  the  thin,  flat  bands 
present  a  much  .greater  ratio  of  surface  to  net 
section  than  round  rods,  hence  more  rapid  cor- 
rosin.  (2)  The  failure  of  a  band  in  one  place 
would  endanger  a  whole  section.  (3)  Because 
of  the  difficulty  of  satisfactory  rcbanding  with 
the  pipe  in  service. 

As  general  experience  with  structural 
wrought  iron  and  steel  has  shown  the  former 
to  be  much  the  more  durable  when  exposed  to 
the  weather  or  to  salt  water,  no  consideration  • 
was  given  to  the  latter,  although  its  adoption 
would  have  effected  a  material  saving  in  con- 
tract price. 

The  saddles  were  malleable  castings  weigh- 
ing about  2  lbs.  each,  one  saddle  for  each 
band.  The  bands  were  %-in.  round  wrought 
iron  of  from  45,000  to  52,000  lbs.  per  sq.  in., 
ultimate    tensile   strength,   and    spaced   2    ins. 


on  centers  at  the  intake  end  for  a  minimum 
working  pressure  of  65  lbs.  per  sq.  in. 

To  provide  for  uniform  strength  of  band 
throughout,  the  threaded  end  was  upset  for  a 
standard  %-in.  nut,  and  numerous  tensile 
tests  showed  no  weakness  incident  to  thread- 
ing. The  bands  and  saddles  were  heated  and 
dipped  at  the  mill  and  foundry  in  hot  as- 
phaltum,  dipped  again  in  the  same  material  be- 
fore assembling  and  were  hand-painted  with 
cold  asphaltum  paint  after  coopering  and 
cinching.  The  wood  selected  was  Washing- 
ton fir,  although  bids  were  invited  and  received 
on  California  redwood,  long  leaf  yellow  pine 
and  white  cedar. 

The  staves  were  run  from  2x6-in.  rough 
stock  and  were  finished  1%-ins.  thick  with 
straight  radial  edges,  29  staves  to  the  circle. 
No  two  adjacent  staves  were  butted  in  the 
same  transverse  plane,  and  all  butt  joints  were 
sealed  by  inserting  %xl%-in.  galvanized  iron 
tongues  in  tight-fitting  kerfs  sawed  in  the 
stave  ends.  These  tongues  were  somewhat 
longer  than  the  kerfs,  in  order  that  they  would 
be  slightly  embedded  in  the  edges  of  the  ad- 
joining staves. 

Manholes  were  inserted  at  intervals  of  about 
1.000  ft.,  and  each  manhole  was  made  up  of 
one  48xl6-in.  flanged  tee,  one  16-in.  blank 
flange  and  two  48-in.  flange  and  bell  pieces. 
The  staves  were  entered  in  the  bells  and 
were  jointed  with  jute  and  lead.  With  care 
taken  to  pour  the  joints  full  and  solid,  no 
trouble  has  been  experienced  with  them,  al- 
though for  extra  security  the  bells  were  ca^t 
6  ms.  deep.  All  flange  joints  were  made  with 
lead  gaskets  and  bronze  bolts,  the  latter  being 
especially  desirable  to  resist  the  action  of  salt 
water. 

The  right-of-way  chosen  involved  crossing 
three  navigable  streams  besides  as  many  draw- 
bridges, and  while  the  War  Department  per- 
mitted us  to  lay  the  pipe  on  trestle  work  from 
shore  to  channel,  we  are  compelled  to  leave 
open  water  the  entire  length  of  the  draw  span 
and  the  full  depth  of  the  channel,  the  maxi- 
mum being  about  105  ft  wide  and  13  ft.  deep 
at  mean  low  tide. 

These  channel  crossings  were  made  by  end- 
ing the  wood  pipe  in  a  manifold  at  each  side 
of  the  draw  and  laying  four  24-in.  inverted 
siphons  across  the  channel,  the  manifolds  and 
siphons  being  supported  by  piling.  Each  mani- 
fold was  made  up  with  one  48x48x48x24-in. 
cross,  three  flanges,  one  bell,  three  48.\48x24- 
m.  flange  tees  and  two  48-in.  blank  flanges. 
all  of  standard  patterns.  A  valve  was  bolted 
to  each  24-in.  manifold  flange,  and  the  siphons 
were  made  up-tof  24-in.  flanged  pipe  and  quar- 
ter bends. 

By  this  arrangement, a  leaking  siphon  can  be 
put  oiit  of  service  and  be  repaired  at  pleas- 
ure without  seriously  impairing  the  efficiency 
of  the  main.  The  only  diflicult  feature  of  this 
construction  was  to  nrovide  sufficient  resist- 
ance to  prevent  blowing  the  manifolds  off  the 
pipe  at  the  bells.  This  difficultv  was  over- 
come by  providing  sectional  cast  iron  clamp 
collars,  one  behind  each  bell  shoulder  and 
two  on  the  pipe,  at  short  distances  apart,  the 
frictional  resistance  of  the  two  pipe  collars 
when  transmitted  to  the  bell  bv  tension  rods 
being  suflicient  to  balance  the  thrust.  As  an 
extra  precaution,  concrete  anchor  blocks  and 
tie  rods  were  also  provided. 

The  weight  of  the  pipe  as  built  was  about 
185  lbs.  per  lineal  foot,  and  the  onlv  founda- 
tion required  was  a  line  of  lxI2-i'n.  boards 
doubled,  break-joint  fashion,  each  side  of  the  " 
trench  with  light  cross-timbers  at  about  8-ft. 
intervals.  This  also  provided  a  convenient 
footway  for  the  workmen  through  the  soft 
bottom. 

It  is  interesting 'to  note' that  the  wei.ght  of 
this  pipe  when  full  is  approximately  970  lbs. 
per  lineal  foot,  whereas  the  weight  of  a  4S- 
in.  cast  iron  main,  class  B,  .American  Water- 
Works  .Association  specifications,  is  about  1,- 
565  lbs.  per  foot,  filled. 

AU  manhole  castings  are  carried  on  pile 
foundations,  and.  as  the  piling  and  caps  are 
below  water  level,  their  preservation  is  as- 
sured. 
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The  contract  price  of  the  wood  stave  portion 
of  the  main,  including  trenching  not  less  than 
30  ins.  deep  across  the  marsh,  and  backrilling, 
not  includmg  extra  embankment,  was  $5.28 
per  lineal  foot.  All  manhole  castings  were 
provided  and  set  for  $458.51  each,  and  the 
cost  of  oach  thoroughfare  (navigable  channel) 
crossing,  including  about  400  ft.  of  creosoted 
pine  trestle  work  to  carry  the  pipe  to  the 
manifolds,  was  $25,857.25. 

Work  was  begun  on  this  main  March  15, 
1910.  It  was  put  in  service  July  10,  1911,  and 
has  been  in  constant  service  since.  No  trouble 
has  been  experienced  with  the  wooden  struc- 
ture, and  the  leakage  has  been  practically  nil. 
The  thoroughfare  crossing  have  given  some 
trouble,  but  we  believe  the  weak  points  have 
been  overcome. 

After  two  years  of  exposure  the  bands  and 
saddles  do  not  show  serious  corrosion ;  and, 
while  it  is  too  soon  to  make  any  reasonable 
prediction  as  to  their  durability,  their  present 


condition  appears  to  justify  the  original  as- 
sumption that  extensive  rebanding  would  not 
be  required  under  ten  years. 


A  Concrete  Plant  on  Filtration  Plant 

Work. 

In  the  construction  of  a  filtration  plant  for 
the  West  Virginia  Pulp  &  Paper  Co.,  Me- 
chanicsville,  N.  Y.,  the  Barrows-Stewart  Co., 
of  Boston,  will  use  a  compact  concrete  plant 
designed  by  the  Ransome  Concrete  Machinery 
Co.  The  filter  beds  will  cover  an  area  of 
about  300  by  290  ft.  with  walls  20  ft.  high.  At 
one  corner  of  the  plant  a  one-story  building 
will  be  erected.  The  concrete  plant  is  very 
similar  to  one  shown  in  our  issue  of  July  3 
and  described  as  a  plant  suitable  for  buildings 
where  about  ln.OOO  cu.  yds.  of  concrete  are  to 
be  placed.  The  present  plant,  however,  dif- 
fers from  the  one  mentioned  previously  in 
that  it  is  arranged  for  depositing  the  con- 
crete by   means   of   chutes   suspended   from   a 


cable  running  in  any  desired  direction  from 
the  top  of  the  tower. 

The  sand  and  stone  are  dumped  from 
wagons  onto  the  platform  and  raised  by  a 
bucket  conveyor  to  the  sand  and  stone  bins  at 
the  top.  The  stone  bin  has  a  capacity  of 
about  48  cu.  yds.  while  the  sand  bin  holds 
about  20  cu.  yds.  From  this  point  the  aggre- 
gates fall  by  gravity  into  a  proportioning  hoo- 
per, being  dumped  through  gates. 

Below  this  is  the  fixed  batch  hopper  of  a 
Ransome  mixer  with  capacity  of  24  cu.  ft.  of 
loose  material.  The  cement  is  piled  in  bags 
alongside  of  the  mixer's  hopper,  and  water  is 
turned  into  the  hopper  from  a  pipe  leading 
from  a  marked  water  barrel. 

The  concrete  is  discharged  into  a  30  cu.  ft. 
Ransome  hoist  bucket  and  is  raised  135  ft.  to 
a  40  cu.  ft.  concrete  hopper.  From  this  point 
it  reaches  the  distributing  chute.  The  tower 
is  made  of  wood  and  simply  constructed,  so 
that  it  can  be  easily  taken  down  and  set  up  on 
another  job. 
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Some   Notes   on   the   Cost   of   Electric 
Pumping  for  Irrigation. 

The  use  of  small  individual  pumping  plants 
by  farmers  for  irrigation  is  advocated  by  Mr. 
E.  H.  Williams  in  a  paper  read  at  the  Seattle 
Convention  of  the  N.  E.  L.  A.  We  take  the 
following  data  from  this  paper: 

In  pumping  work,  the  rating  of  a  pump  is 
used,  based  on  the  number  of  gallons  deliv- 
ered in  a  minute  of  time,  and  amounts  of  wa- 
ter are  often  given  in  acre-feet,  which  means 
the  area  of  one  acre  covered  with  water  1  ft. 
deep,  or  43,.5C0  cu.  ft.  One  cubic  foot  per 
second  flowing  for  24  hours  steadily  will  de- 
liver practically  2  acre-feet.  An  acre-foot  of 
water  raised  through  the  distance  of  1  ft. 
requires  theoretically  1%  h.  p.-hrs.,  and  as  50 
per  cent  is  the  ultimate  efficiency  of  an  aver- 
age motor-driven  pumping  plant  under  heads 
of  from  15  to  -50  ft.,  a  rough  figure  for  calcu- 
lating the  energy  required  is  2  k.  w.-hrs.,  con- 
sumption per  foot-acre-foot,  or  per  acre-foot 
of  water  lifted  1  ft.  high. 

The  quantity  of  water  required  varies  with 
different  crops,  and  in  planning  a  pumping 
plant  it  is  necessary  to  know  the  quantity  of 
water  required  by  all  the  crops  which  may 
be  raised,  as  it  has  been  found  to  be  of  great 
advantage  to  rotate  crops ;  that  is,  to  change 
the  crop  from  year  to  year  and  to  follow  cer- 
tain rules  wherein  one  crop  follows  another 
to  advantage,  .'\uthorities  differ  somewhat  as 
to  the  amount  of  water  different  crops  re- 
quire. John  H.  Gordon,  who  has  charge  of 
the  Government  Experimental  Farm  at  Chey- 
enne, Wyoming,  and  who  is  recognized  as  an 
authority  and  a  practical  farmer,  says  that 
from  %  to  1  acre-foot  of  water  in  excess  of 
the  14  ins.  rainfall  there  received,  if  properly 
applied,  is  ample  for  a  bumper  crop  of  al- 
falfa, grain  or  beets,  and  he  refers  to  irri- 
gation at  an  elevation  of  over  6,000  ft.,  and 
where  abnormally  high  winds  prevail ;  and  he 
proves  his  statements  by  producing  bumper 
crops. 

The  cost  of  the  typical  pumping  plant  com- 
plete for  which  the  farmer  makes  an  invest- 
ment for  supplying  water  to  a  160-acre  tract, 
is  as  follows : 

Excavation  of  well-pit  12  ft.  deep,  12  ft. 
diameter  and  excavation  for  two  suc- 
tions 25  ft.  from  center  of  the  well....$      B.'i.OO 

Three   12-Inch   slotted    casings   of  No    16 

eaiiE".   eaoh   50  ft.  length,   installed....       ISO. 00 

Concrete    linings    42.00 

No     7   horizontal   ''entrifuKal   pump   with 

capacity  of  1,200  eallons  per  minute..       225.00 

Ifj-hp.  motor,  2300-volt.  60-cycle,  3- 
phase,  1200  r.p.m.,  installed 325.00 

Wiring,      switchboard      panel,      including 

switching  and  protective  devices 52.00 

Piping,  three  suctions,  discharge  gate 
valve,  priming  pump,  discharge  piping      137  oo 

Housing  built  of  concrete  complete 115.00 

Incidentals    25.00 

Total  Investment   SLloCOl 

Investment  for  completed  plant  per  acre  7.23 


lo  show  an  absolute  comparison  between 
the  cost  of  water  pumped  and  water  served 
by  a  gravity  system,  figures  are  taken  from 
Northern  Colorado,  where  old-established 
ditches  are  serving  large  acreages  of  lands 
and  electric  motor-driven  pumping  plants  are 
lifting   irrigation   water    for   20,000   acres. 

The  market  values  of  Ditch   and   Reservoir 
Rights    as    of    the    spring   of    1912    are    given 
by  the  officers  of  the  companies  as  follows : 
NO.  2,  OR  OLJ3  COLONY  DITCH. 

Cost  of  ditch  water  for  160  acres $7,000.00 

Cost  of  reservoir  water  for  160  acres....   2.000.0U 

$9,000.00 
L.ARIMKR  AND  WELD,   OK  EATON  DITCH. 

Cost  of  ditch  water  for  160  acres.. $4,400.00 

Cost  of  reservoir  water  for  160  acres....   2.800.00 

..       $7,200.00 
WATER  SrPPLY  AND  STORAGE  DITCH. 

Cost  of  ditch  water  for  160  acres 

Ditch  and  reservoir  water  construction.. 

$6,400.00 

These  rights  as  quoted  are  on  the  basis  of 
water  for  1(50  acres,  and  the  farmer  pays  out- 
right an  average  of  $7,533.33  for  his  perpet- 
ual rights  to  this  amount  of  water,  and  also 
as  an  expense  for  water  he  must  figure  an 
annual  interest  charge  on  his  investment,  at 
the  prevailing  rate  of  interest  in  his  territory, 
which  is  8  per  cent,  for  he  could  loan  the 
$7,533.33  at  8  per  cent  on  good  farm  lands, 
if  the  money  were  not  invested  in  these  water 
rights. 

The  $7.533..33  per  160-acre  right,  equal  to 
$47.20  per  acre,  is,  however,  not  enough  to 
take  care  of  the  investment  made  by  the  com- 
panies, as  the  ditch  and  reservoir  companies 
have  interest  charges  to  meet  on  very  large 
bond  issues  covering  the  whole  deveolpnient, 
hence  an  assessment  is  made  against  the  share- 
holders to  cover  the  interest  charge,  and  this 
for  the  past  three  years  has  amounted  to  $1.68 
per  acre.  A  further  assessment  or  charge  is 
made  against  the  shareholders  for  the  annual 
upkeep  of  the  property,  this  last  amounting  to 
an  equivalent  of  40  cts.  per  acre. 

The  actual  cost,  then,  to  the  farmer  for  his 
water,  as  compared  with  a  similar  cost  for 
pumping,  is: 

Per  acre. 
S   per   cent    Interest   on    original    investment 

of   $47.20    $3.77 

.Assessment  on  account   bond  Interest,   etc.  .    l.Bfi 
Maintenance  cost   40 

Total  actual  cost  for  water  per  season. . .  .$5.85 

This  assessment  for  the  payment  of  bond  in- 
terest has  been  found  to  be  inadequate  in  many 
cases  to  take  care  of  the  obligations  to  be  met, 
and  in  casting  up  the  prospects  for  the  future 
it  is  .seen  that  this  assessment  will  have  to  be 
materially  increased,  or  else  the  companies  will 
find  a  greatly  enlarged  obligation  at  the  end 
of  a  period  of  years. 

The   total   cost   of  pumping    water   is   much 


less  than  its  cost  from  ditch  and  reservoir. 
For  a  pumping  plant,  the  farmer  also  makes 
an  investment,  and  here  not  only  is  the  in- 
terest figured  in,  but  3  per  cent  is  added  for 
depreciation,  'ihe  average  investment  for 
pumping  plant,  including  cost  of  well,  cost  of 
motor,  pump,  housing,  wiring,  piping  and  the 
plant  complete,  is  $7.23  per  acre,  as  shown  in 
detail  earlier. 

The  average  lift  on  90  pumping  plants  sup- 
plying irrigation  in  the  territory  is  23  ft.  The 
average  efficiency  of  motor  and  pump  is  50  per 
cent.  The  average  amountof  water  supplied 
to  the  field  per  year  is  one  acre- foot. 

The  interest  charge  is  figured  the  same  in 
either  case,  at  8  per  cent,  which,  with  the 
added  fixed  charge  of  3  per  cent  depreciation, 
gives  a  total  of  11  per  cent. 

11  per  cent  on  $7.23  equals  $0.80  per  acre-yr. 
43. 560X2  X  62. 5  X  23.x. 764  X. 03  1.40 

1,980,000                             $2.20  per  acre 
Oil,    waste,      maintenance     and 
attendance    27  per  acre 

Total  cost.  Including  interest, 
depreciation  and  all  operat- 
ing costs    $2.47  per  acre 

as  against  $5.85  from  ditch  and  reservoir. 

The  gravity  water  costs  practically  twice  as 
much  as  the  pumped  water  under  these  condi- 
tions. 

One  manager  of  a  large  sugar  factory  states 
that  he  can  afford  to  incur  an  expense  of  from 
$8  to  $12  per  acre  per  season  for  water  in  rais- 
ing sugar  beets,  and  he  is  now  putting  in  a 
large  number  of  deep  wells  to  irrigate  37,000 
acres  of  beet  land. 

The  actual  amount  of  money  which  can  be 
expended  profitably  for  water  depends  largely 
on  the  value  of  the  crops  which  can  be  raised. 
The  government  has  published  figures  on  the 
cost  of  raising  certain  crops  and  these  have 
been  corrected  to  Colorado  conditions  by  the 
best  posted  men  in  Colorado. 

SUGAR    BEETS. 
Revenue  based  on  a  yield     of     13.5 

tons  per  acre  at  $5.50  per  ton....  $74.25 

.Ml  expenses:  Per  acre. 

Plowing  9-lns.  deep   $  2.00 

Preparing  seed   bed 1.50 

Planting    50 

Seed,   15  lbs.  at  10  cents  per  lb l.iiO 

Rolling     50 

Cultivating  4  or  5  times 2.50 

Bunching  and   thinning 7.00 

Hoeing  2   or  3   times 2.00 

Plowing    out    beets 3.O0 

Topping  and   piling 9.00 

Siloing  25  per  cent  of  crop 1.70 

Depreciation  on  machinery 1.00 

Hauling   3    miles 8.30 

Interest    on     investment 16.00 

56.70 

Balance  which  could  be  paid  for  water.  .$17.55 
POTATOES    IN    GREELEY    DISTRICT. 
Revenue  based  on  yield  of  100  sacks 

at    $0,725    $72.50 

Expenses: 

Plowing     $  2.00 

Harrowing    .50 

Planting    1.50 
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Seeding    9,00 

Cultivating     1.50 

Sacl<s    7.50 

Harvesting     S.OO 

Marlieting   6.00 

Interest,  S  per  cent  on  $200 16.00 

52.00 

Balance   which    could    be    paid    for 
water,   per  acre   $20.50 

From  the  viewpoint  of  the  farmer,  the  in- 
troduction of  electricity  into  farm  method.s 
reduces  the  cost  of  production  of  farm  prod- 
ucts. The  chief  saving  is  in  labor  and  the 
ability  to  apply  scientific  and  systematic  meth- 
ods to  the  industry.  From  the  central  station 
viewpoint,  it  means  an  oflF-peak  load,  a  high 
kilowatt-hour  current  consumption  and  a  sat- 
isfied   customer. 

Some  Examples  of  Tidal  Marsh  Land 
Reclamation;  Structures 
and  Cost. 

(STAFF    ARTICLE.) 

Tidal  marsh  land  reclamation  presents  cer- 
tain advantages  particularly  its  own.  These 
are  its  e.xemption  from  prolonged  drought, 
its  general  pro.ximity  to  populous  communi- 
ties, and  the  hygienic  improvement  which 
comes  from  its  drainage.  It  is  also  in  large 
part  inherently  fertile  land.  Tidal  marsh 
reclamation  too  is  being  inquired  into  more 
actively  as  seaboard  population  increases  and 
upland  farms  become  more  occupied.  This 
journal  has  published  within  the  last  tw^elve 
months  several  articles  on  tidal  marsh  recla- 
mation and  in  this  issue  it  continues  a  series 
of  half  a  dozen  descriptions  of  specific  works 
based  on  studies  made  by  U.  S.  Government 
engineers.  These  works  are  not  presented  as 
ideal  examples  of  practice,  in  fact  most  of 
them  are  open  to  severe  criticism,  but  as 
studies,  the  data  from  which  are  generally 
useful. 

MARSH    LAND    NEAR   MAURICETOWN.   CUMBERLAND 

COUNTY,    N.    J. 

HISTORY   AND   DESCRIPTION. 

The  lands  of  this  companv  are  situated  on 
the  westerly  side  of  the  Mau'rice  River,  north- 
erly from  Mauricetown.  Commercial  Town- 
ship, Cumberland  County,  N.  J.  (See  Fig.  1.) 
They  were  first  embanked  about  100  years  ago, 
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Fig.  2 — Typical   Levee  Section. 


about  two-thirds  of  the  material  over  the 
whole  length  of  the  levee,  about  three  miles. 
1  he  work  was  finished  with  a  three-fourths- 
yard  dredge  of  the  same  type. 
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Fig.  1 — Map  of  Tidal   Marsh   Drainage   Near 
Mauricetown,    N.    J. 


The  contributing  drainage  area  contains 
about  3,6.35  acres,  of  which  4.59  acres  constitute 
the  marsh  proper.  The  drainage  from  about 
2,000  acres,  collected  in  Steep  Run,  so  called. 
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Fig.  3 — Section  of   Levee   at  Sluice   1. 


nishes  the  discharge  for  seven  sluices;  or  these, 
sluice  7  is  the  only  one  which  receives  directly 
any  considerable  amount  of  upland  drainage. 
Collectively,  5  sluices  receive,  through  crooked 
and  obstructed  natural  watercourses,  the  drain- 
age from  an  old  cedar  swamp  of  about  170 
acres. 

Immediately  within  the  levee  the  marsh  is 
generally  from  3.5  to  4  ft.  above  datum.  The 
lowest  area  is  adjacent  to  the  bluff,  where  the 
ground  ranges  from  2  to  3  ft.  al)ove  datum. 
I  he  bluff  marking  the  western  limit  of  the 
marsh  is  10  to  15  ft.  in  height,  and  beyond  the 
drainage  area  rises  to  heights  of  .50  ft.  or  more 
above  mean  low  water.  The  rise  and  fall  of 
the  tide  is  about  5.2  ft. 

Levee. — The  levee  was  built  by  dredge  oper- 
ating from  the  river  side.  A  typical  section 
is  shown  in  Fig.  2,  and  cross  sections  at  sluices 
1  and  7  are  shown  in  Figs.  3  and  4. 

The  channel  cut  by  the  dredge  is  about  31 
ft.  wide  and  4.5  to  5  ft.  in  depth,  and  was 
made  in  the  foreshore  at  that  point,  which  is 
about  half-tide  level.  There  is  a  9-ft.  berm 
between  the  channel  and  the  levee.  The  levee 
IS  about  28  ft.  wide  at  the  base,  5  ft.  at  the 
top,  and  5  ft.  high.  The  top  is  generally  about 
9  ft.  above  mean  low  water;  this  is  about  3% 
ft.  above  mean  high  water  and  1%  ft.  above 
extreme  high  water.  The  bank  protection 
which  covers  about  tw^o-thirds  of  the  3 1/9 
niiles  of  levee,  consists  of  a  double  row  of  4- 
inch  oak  piles,  spaced  about  2%  ft.  logtitudi- 
nally  and  1%  ft.  transversely,  the  intervening 
space  being  filled   with  brush. 

SLUICES. 

Ten  sluices  vent  the  interior  waters.  The 
size,  length,  grade,  and  appro-ximate  tributary 
drainage  area  of  these  sluices  are  shown  in 
Table  I. 

The  foundation  of  each  sluice  consists  of 
five  rows  of  sheet  piling  2  ins.  thick  and  4  ft. 
long,  .'\bout  18  ins.  from  both  ends  of  the 
suice  and  parallel  with  the  levee,  6-ft.  rows 
of  piling  are  driven;  the  distance  between 
these  two  lines  is  approximately  quadrisected 
by  the  other  three  rows.  The  tops,  bottoms, 
and  doors  are  2-in.  Jersey  pine,  costing  $20  per 
thousand.  The  sides  are  Georgia  hard  pine 
about  3  ins.  in  thickness,  costing  $30  per 
thousand. 
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Fig.  4 — Section  of  Levee  at  Sluice  7. 


but   some   .32   years   ago.    after   the   levee   had  is  discharged  through  sluices  8  and  9  into  the 

become  breached  in  a  number  of  places,  were  river.     The  drainage  from  822  acres,  collected 

practically    abandoned    until    .-^pril,    1906.      .^.t  bv   a    brook   just   northerlv   of   the   village   of 

the    latter   date   embanking  was   again   under-  Mauricetown,   is  dscharged  bv  sluice   1.     The 

taken.     .\  1-cu.  yd.  orange-peel  dredge  placed  remainder  of  the  drainage  area,  813  acres,  fur- 

T.\BLE   I.— SIZE,    LENGTH.   GRADE,    AND   APPROXIM.A.TE  TRIBUTARY  DRAINAGE  AREA  OF 
10    SLUICES    AT    MAURICETOWN,    N.    J. 

Approxi- 
mate 
drain-  ■ 
age  area. 
Acres. 
822 
130 
110 
45 
65 
80 
250 


Length 

Ft. 
39.8 
37.4 
45.0 
39.1 
41.0 
39.0 
42.0 
31.8 
39.8 
41.2 


Elevation 
— -river  end.- 


.   Crown. 

Ft. 

0.99 

.78 

.42 

.49 

.53 

.57 

—  .42 

1.23 

1.70 

.91 


Floor. 

Ft. 
—0.20 
05 

—  'm 

—  .51 

—  .49 

—  .48 
—1.47 

—  .07 

— 'lii 


Crown. 

Ft. 

1.36 

.82 

.27 

.53 

.16 

.58 

.06 

.97 

1.44 

.60 


Elevation 
land  end.- 


Clear 
opening. 

Sluice.  Sq.  ft. 

1 2.97 

2 2.05 

3 2.06 

4 ^02 

5 3^06 

6 1.21 

7 2.07 

S 4.45 

9 6.32 

10 2.11 

TABLE   II.— SLUICE   DATA    FOR    THE   MARSH   LANDS  NEAR  MAURICETOWX, 

Elevati 


T^   .  Num- 

Date.  ber  of 

1909-  sluice. 

Dec.    7 1 

Dec.     8 2 

Dec.    9 3 

Dec.    n 5 

Dec.    ]- ;         7 

Dec.     15 )j 

Dec.     15 1 


Time 

of  plav. 

Hrs.  Min. 

3       07 

2       14 

2  17 

3  39 
2       50 

4  46 
4       46 


Discharge 
to  river. 
Cu.  ft. 

4,648 
11.175 

6,905 
ll.SiiS 
66,504 
62,977 
67.7.S2 


.Aver- 
age co- 
effl'Cient 
of  dis- 
charge. 
0.20 

.32 

.20 

.17 

.46 

.45 

.45 


aitch  w 
When 
gate 
opened. 

Ft. 
2.07 

.80 

.29 
1.15 

.96 
2.66 
2.66 


Floor. 

Ft. 
—0.17 

—  .21 

—  .75 

—  .47 

—  .86 

—  .47 

—  .99 

—  .33  I 

—  .26) 

—  .42 

N.   J. 
on  of 


ater.- 

When 

gate 

closed. 

Ft. 

1.01 

.40 

-  .34 

—  .47 
.05 
.45 
.45 


2,000 
133 


Fall. 

Ft. 

1.06 
.40 
..53 

1.62 
.91 

2.21 

2.21 


Uie  suices  were  built  complete  at  the  edge 
of  the  hard  land,  floated  to  the  several  loca- 
tions, and  at  low  tide  set  upon  the  founda- 
tions previously  prepared.  For  various  rea- 
sons few  of  these  sluices  are  doing  the  work 
they  should.  The  ditches  at  the  sluice  en- 
trances are  too  often  narrow,  shallow,  or  ob- 
structed, and  the  small  submerges  of  the  gates, 
combined  with  their  weight,  gives  low  co- 
efficients of  discharge.  The  time  of  play,  dis- 
charge to  river,  average  coefficient  of  dis- 
charge, elevation  of  ditch  water  at  opening 
and  closing  of  gates,  and  fall  in  feet,  on  the 
dates  and  for  the  sluices  given,  appear  in 
Table  II. 

Co.s/.-— The  actual  cost  of  this  reclamation 
as  furnished  by  M.  E.  L.  Gandy,  manager  of 
the  company,  is  as  follows : 

COST   OF   RECUVMATION. 

Levee,    16,434  lln.   ft $9,701.08 

Sluice  1 $36.30 

Sluice  2 81. R2 

Sluice  3 34.92 

Sluice  4 33.18 

Sluice  5 38.40 

Sluice  6 B5.72 

Sluice  7 SS.66 

Sluice  8 33.00 

Sluice  9 .56.40 

Sluice  10 34.48 

387.64 

Levee  protection,  nliout  10.000  lln    ft...     1,400.00 
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Dredging    Steep      Run      (25    ft.    wide), 

about  2,200  lin.    ft 475.00 

Interior  ditches    200. Ou 

Salaries    of   commissioners,     surveying, 

and    staking    lots    3S0.40 


Fee  of  attorney  70.00 

Incidental  expenses 200.00 

Total    $12,814.12 


To    this    should    be    added    about   $600    for 
ditches    which    have    been    dug   by    individual 


BRIDGES      AND      BUILDINGS      SECTION 


The    Practical    Design    of    Reinforced 
Concrete  Flat  Slabs. 

Discussions  of  flat  slabs  on  girderless  floors 
of  reinforced  concrete  have  been  numerous 
during  the  last  year  or  two.  In  the  following 
paper  by  Mr.  Sanford  E.  Thompson  before 
the  National  Association  of  Cement  Users  the 
practical  design  of  flat  slab  floors  is  discussed. 
The  purpose  of  this  paper  is  to  present  ma- 
terial covering  the  practical  task  of  designing 
flat  slab  floors  for  reinforced  concrete  struc- 
tures. The  requisite  thickness  of  slab,  amount 
of  reinforcement,  and. size  of  column  head,  for 
different  loadings  and  different  spans,  are  given 
in  a  table ;  and  the  theories  and  assumptions 
involved  in  the  computation  are  briefly  dis- 
cussed. Values  not  included  in  the  table  may 
be  worked  out  from  the  formula,  finding  the 
desired  values  of  Cs  and  Cc  from  the  diagrams. 
Curves  are  given  also  for  the  constants  used 
in  the  design  of  members  with  steel  in  top 
and  bottom,  and  apply  not  only  to  flat  slabs, 
but  to  any  beam  or  slab  reinforced  both  in 
compression  and  tension. 

For  reinforced  concrete  buildings,  the  flat 
slab,  or  girderless  floor — as  it  is  sometimes 
called — is  as  cheap,  and  frequently  cheaper, 
than  beam  and  girder  construction.  The 
smooth  ceilings  with  no  intersecting  beams  al- 
low better  distribution  of  the  light.  The  ex- 
pense and  complication  of  installing  sprinkler 
systems  are  lessened.  The  clear  headroom  for 
the  same  story  height  i.s  increased,  or  else  on  the 
other  hand,  the  story  height  may  be  made  less 
without  reducing  the  effective  headroom.  This 
last  consideration  alone  is  often  important 
enough  to  dict.ite  flat  slab  floors. 

With  flat  slab  floors  the  entire  .load  is  sup- 
ported directly  on  the  columns,  which  are  usu- 
ally spaced  aliout  equally  in  both  directions. 
The  column  heads  are  enlarged  so  as  to  give 
increased  resistance  in  shear  and  bending  at 
the  points  where  this  is  most  needed.  The 
reinforcing  bars  run  through  the  slabs  over  the 
column  heads  in  four  directions,  two  rectangu- 
lar and  two  diagonal. 

The  simplest  way  of  considering  the  flat  slab 
is  to  assume  that  a  portion  of  the  slab  extend- 
ing a  certain  distance  out  from  the  column  is 
a  flat,  circular  plate,  similar  to  a  Japanese  par- 
asol, but  with  no  slope  to  its  surface.  This 
plate  is  fixed  to  the  column  and  is  assumed 
to  extend  out  from  it  on  all  sides  like  a  c«nti- 
lever  as  far  as  the  line  of  inflection  of  the  slab, 
which  line— ^as  in  other  forms  of  monolithic 
construction — is  about  one-tifth  of  the  net  span 
away  from  the  support.  The  rest  of  the  slab 
may  be  considered  as  entirely  separate  from 
the  flat  circular  plates  but  simply  supported 
from  their  outer  edges  or  circumferences. 

This  IS  no  new  theory  but  is  somewhat  simi- 
lar in  effect  to  that  of  a  uniformly  loaded, 
fixed  or  continuous  beam.  To  illustrate  this 
in  practical  fashion,  we  will  take  an  ordinnry 
beam  uniformly  loaded  and  fixed  at  both  ends. 
This  illustration  does  not  in  any  way  show  the 
methods  of  determining  a  bending  moment  in 
the  flat  slab,  since,  as  stated  below,  the  actual 
bending  moment  is  dependent  upon  the  elastic 
theory.  It  does,  however,  show  quite  clearly 
that  we  are  justified  in  assuming  the  slab  to 
be  cut  through  on  the  line  of  inflection. 

We  know  from  simple  mechanics  that  the 
moment  at  the  support  of  an  ordinary  uni- 
formlv  loaded,  fixed  or  continuous  beam  is 
JVl/12*  and.  at  the  center,  i  s  JF//24.  Now, 
suppose  at  the  points  of  inflection,  which  also 
by  mechanics  we  know  to  be  located  at  a  dis- 
tance 0.2113/  from  each  support,  we  cut  the 
beam  completely  through  so  as  to  have  a  can- 
tilever at   each   end   with   a   simply  supported 


beam  between.  The  bending  moment  of  the 
cantilever  at  its  support  due  to  the  load  upon 
it,  is  0.2113(-i^X0.21,13//2,  and  the  moment  at 
its  support,  due  to  the  load  on  the  supported 

[1—2(0.2113)] 

beam   between   cantilevers    is    

2 
WX0.2113/.  The  sum  of  these  two  moments 
is  0.0223Wl+OM10W!=-OM33lVl  or  m/12. 
In  other  words,  while  this  analysis  is  not  that 
which  can  be  used  for  a  flat  slab,  because  of 
the  extra  strength  of  the  flat  slab  due  to  the 
multiple  reinforcement,  the  division  into  sec- 
tions corresponds  to  our  assumption  in  the  flat 
slab  theory.  In  the  same  way  we  might  show 
that  the  center  moment  of  the  simple  beam 
supported  by  the  two  ordinary  cantilever 
beams  is  H''//24. 

Tests  of  the  flat  slab  construction  at  Minne- 
oplis*  indicate  that  the  line  of  inflection  of  a 
flat  slab  floor  is  substantially  the  same  as  in  a 
fixed  beam,  or  about  Vs  the  net  distance  be- 
tween supports,  although,  as  would  be  expect- 
ed, the  bending  moment  is  entirely  different. 

Problem  of  Design. — The  problem  of  the  de- 
sign of  the  flat  slab,  then,  resolves  itself  into 
(1)  a  determination  of  the  proper  thickness 
and  reinforcement  required  at  the  support  for 
the  cantilever  circular  plate  supporting  its  own 
load  and  also  the  load  of  the  rest  of  the  slab, 
and  (2)  a  determination  of  the  thickness  and 
reinforcement  at  the  center  of  the  span  re- 
quired for  the  simply  supported  section  lying 
between  the  circular  plates. 

I'arious  Methods  of  Design  of  Slab. — Va- 
rious methods  have  been  advanced  for  the  de- 
sign of  the  flat  slab.  Some  are  based  merely 
on  deflection  tests,  which  give  no  true  basis  for 
computations;   others  compute  the  steel  care- 

•See  paper  on  "A  Test  of  a  Flat  Slab  Floor  in 
a  Reinforced  Concrete  Building."  by  Arthur  R. 
Lord,  Proceedings  National  Association  of  Ce- 
ment Users,  Vol.  VII,  page  156. 


fully  at  the  center  of  the  slab,  which  is  not  the 
critical  part;  others  consider  the  construction 
to  consist  of  beams  between  columns  with  a 
slab  between,  thus  obtaining  ultra-conservative 
results ;  while  a  plan  still  more  common  is  to 
take  the  moment  at  the  supports  arbitrarily 
without  regard  to  the  size  of  the  column  head. 
The  shear  or  diagonal  tension  near  the  column 
head  is  frequently  disregarded  altogether. 

Shear  at  the  Support. — The  direct  shear  at 
the  support,  as  in  any  mechanical  construction, 
is  equivalent  to  the  total  load  supported  by  the 
column.  This  shear  is  readily  borne  by  the 
concrete  and  steel.  The  diagonal  tension,  how- 
ever, which,  as  in  a  beam,  may  be  considered 
as  measured  by  direct  shear,  must  be  carefully 
considered.  To  reduce  the  diagonal  tension 
and  also  to  increase  the  resistance  to  bend- 
ing of  the  slab,  the  column  head  is  enlarged. 
To  still  further  increase  the  resistance,  a  part 
of  the  bars  in  the  top  of  the  slab  over  the  sup- 
ports may  be  bent  down  just  outside  of  the 
supports  and  then  carried  along  in  the  bottom 
of  the  slab. 

In  either  case,  the  shearing  stress  should  be 
limited  to  definite  units,  although  it  seems  per- 
missible to  use  a  somewhat  higher  stress  in  a 
beam. 

The  diameter  of  the  enlarged  column  head, 
which  is  the  actual  support  of  the  slab,  should 
be  governed  by  the  shearing  stress  either  at 
its  circumference  or  at  a  short  distance  outside 
of  it. 

Bending  Moment  at  Support. — The  theory 
of  flat  plates,  which  must  be  used  in  designing 
a  circular  plate,  is  not  yet  clearly  established. 
By  the  use  of  what  is  termed,  in  mechanics, 
the  elastic  theory,  we  have  a  fairly  good  work- 
ing hypothesis.  The  analysis  solved  by  Prof. 
H.  T.  Eddy*  oflters,  in  the  writer's  judgment. 
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TABLE   I.— DESIGN   OF   FLAT   SLABS. 
Thickness  of  Slab,   Areas  of  Steel  and  Sizes  of   Column  Head  are  Given   for  Different  Spans  and 
*        Percentages   of  Steel. 

Load  100  Lbs. 


c  o 


Huo 


Live 


2    S 


u 
0) 

IIS 

1 

^  c  ^ 

0 

91^ 

O  _  41 

o'" 

cC 

S-o 

O  V 

C  3 

O  W  iJ 

0  ^  ...  r- 
-  X       — 

=3         i  C 

to" 

jS  O  K  K 

X 

OttM 

(p) 

(P') 

(d) 

ft. 

in. 

12 

0.014 

0.007 

4V4 

12 

0.017 

0.017 

334 

12 

0.022 

0.033 

8V4 

14 

0.014 

0.007 

5 

14 

0.017 

0.017 

4V. 

14 

0.022 

0.033 

4 

16 

0.014 

0.007 

(5 

16 

0.017 

0.017 

5V, 

16 

0.022 

0.033 

4% 

IS 

0.014 

0.067 

<\% 

18 

0.017 

0.017 

fi 

18 

0.022 

0.033 

5   . 

20 

0.014 

0.007 

7^1 

20 

0.017 

0.017 

«% 

20 

0.022 

0.633 

5% 

22 

0.014 

0.007 

sv. 

22 

0.017 

0.017 

7V. 

22 

0.022 

0.033 

6% 

^  — 


(t) 

In. 

5V4 

5 

4?i 

eVi 

5?i 
SVi 

T% 

S^i 
"v, 
6H 

9% 

8Vi 


10V4 
9 


Per  Sq. 

Ft. 

c 

£ 

0 

0    . 

3 

0 

<^  c 

0 

u 

fc.® 

a 

<u  n 

>    . 

>  CO 

0  c 

0  ^ 

0 

0 

0  (B 

a*C 

a  0 

cB 


5-= 

ft. 
2.00 
2.00 

2.50 

2.25 
2.75 
3.00 

3.00 
3.25 
3.75 

3.50 
3.75 
4.50 

4.00 

4.50 
5.00 

4.50 
5.00 
5.75 


<  3 


sq.  in. 
4.50 
4.81 
7.2G 

5.94 
7.93 
9.96 

9.51 
10.95 
14.01 

12.48 
14.42 
18.67 

16.36 

19.47 
23.89 

29.21 
24.05 
31.05 


m. 


sq 
2.25 
4.81 

10.90 

2.97 

7.93 

14.95 

4.76 
10.95 
21.05 

6.24 
14.42 
28.00 

8.18 
19.47 
35.80 

10.11 
24.05 
46.60 


c  ? 

H   i    Q   C 


sq.  in. 
0.16 
0.17 
0.18 

0.19 
0.20 
0.21 

0.22 
0.23 

0.24 

0.26 
0.27 
0.28 

0.30 
0.31 
0.32 

0.34 
0.34 
0.35 


—  t,  I 

C  oj  o 

i;  p.* 


sq.  in. 
0.09 
0.09 
0.09 

0.11 
0.11 
0.11 

0.12 
0.12 
0.12 

0.14 
0.14 

0.14 

0.16 
0.16 
0.15 

0.18 
0.17 
0.16 


24  0.014  0.007 

24  0.017  0.017 

24  0.022  0.033 

•Area  of  steel  over  column   head 


9% 


•W  =  totnl   live    plus    dead    load. 
In  feet  between  support*. 


1  =  distance 


IIH  5.00  25.10  12.55  0.38  0.20 

10  i;.75  30.41  30.41  0.39  0.20 

SM  6.50  37.80  56.70  0.40  0.19 

circumference  of  column  head  in  inches  X  d  X  p  or  p* 
depending  upon  whether  the  steel  is  in  tension  or  compression.  This  steel  is  assumed  as  dis- 
tributed over  the  entile  widths  of  the  bands.  Thus  if  a  band  of  steel  has  2  sq.  In.  steel  in  sec- 
tion,   the   area,    effective,    for   two   bands   will   be    S  sq.  ins.     (See  example.) 
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the  most  rational  solution  of  the  problem  yet 
advanced. 

In  the  design  of  the  flat  slab,  therefore,  the 
authort  has  started  with  Prof.  Eddy's  analy- 


.N\^iMtw^,r/z^r.^ 


mathematics  other  formulas  applying  to  circu- 
lar plates  free  on  their  edges  and  clamped 
around  the  columns.  In  a  flat  slab  thus  sup- 
ported there  are  horizontal  stresses  at  right 
augles  to  each  other.  The  effect  of  these  lat- 
eral stresses  has  been  taken  into  account,  this 
being  expressed  by  Poisson's  ratio,  which  is 
the  ratio  of  the  lateral  deformation  to  the 
deformation  in  the  direction  of  the  stress.    The 


in  the  circular  plate  surrounding  the  column. 

The  four  moments  are  as  follows : 

Ml  =  moment  produced  by  the  loading  that  is 
uniformly  distributed  ov£r  the  circu- 
lar plate  and  causes  circumferential 
fibre  stress.  . 

.Wa  =  moment  produced  by  this  same  loading 
but  which  causes  radial  fibre  stress. 

.W.  =  moment  produced  by  the  loading   from 


^ 


W  In  pounds  per  square  foot 

!    1   I  1  I  1  1  1  1  M  i  i!  1  1  1  1  i  1  !  I  1  1  I 


If 


^-raiagonal  steel  in  two  layers 

■■•      ■**'-■■-« »  ,m..  m A • ■ ■ • 


a/  y\\/^ 

,\\ 

Assumed  line  of 
'  ma'x  iiiiant  beiiUiiig     i 
t  /  moment  ' 

'/  ^ 

,  I'    Theoretical  line   \ 

Column  head  / '      of  inflection        \ 
y    I       ^Assumed  line      ^. 

^^    of  inflection  ^ 

Fig.  1  — Plan  of  Flat  Slab. 

sis  of  stresses  in  a  homogeneous  circular  plate, 
and  from  his  general  formulas  has  deduced  by 

tThe  author  is  indebted  to  Mr.  Edward  Smul- 
ski  for  the  computations  involving  intricate 
analyses  by  higher  mathematics;  also  to  Mr. 
John  Ayer  for  further  studies  in  the  practical 
design. 


q  la  pounds  per  linear  foot 


rectangular  steel  in 
tttio  layers 


Fig.   2 — Section   of    Flat   Slab. 


value  of  this  ratio  is  taken  as  0.1,  which  has 
been  shown  by  experiments  to  be  a  fair  value 
for  concrete  of  1:2:4  proportions. 

It  has  been  found  possible  to  reduce  the 
complicated  formulas  derived  by  the  Eddy  an- 
alysis into  four  formulas  which  are  compara- 
tively simple,  although  still  rather  complicated 
for  practical  use.  These  formulas  are  for  four 
bending  moments  and  can  be  applied  not  mere- 
ly to  the  slab  at  the  support,  Ijut  to  any  point 


the  rest  of  the  slab  that  is  distributed 
along  the  outer    edge    of    plate,    and 
causes  circumferential  fibre  stress. 
'  .'l/b-=  moment  produced  by  the   latter  loading 
but  which  causes  radial  fibre  stress. 
A  study  of  the  analysis,  however,  shows  that 
the  two  circumferential  moments  are  a  mini- 
mum at  the  support  and  may  t>e  safely  disre- 
garded.    The  two  formulas  for  the  radial  mo- 
ment may   be  combined  and  still   further   re- 


1.2 


1.3        1.4       1.5       1.6 
Value3   of  ^ 


1.7 


1.8       1.9       2fl 


Values   of-^ 


Fig.  3 — Diagram  Giving  Values  of  C5  in   Formula. 

Mr  =  w  lo-  Cs  +  q  ro  Ce 
To  =  radius  in  feet  to  line  of  maximum  bnding  moment. 
Ti  =  outer  radius  of  assumed  plate  in  feet. 

r  =  any   radius   in  feet  where   moment   is  to   be    computed:   for  critical 
section,  r  is  radius  of  column  head. 


Fig.  -1 — Diagram  Giving  Values  of  C.  In  Formula. 

Mr  —  w  r,r  Cs  -i-  q  ro  Ce 
ro  =  rridlus  in  feet  to  line  of  niii.vlnuim  bndlns  moment, 
r,  =  outer  radius  of  assumed   plate  In  feet. 

r  =  any  radius  In   feet  where   moment   Is  to   be    computed;  for  critical 
sectlpn,  r  Is  radius  of  column  head. 
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duced  to  the  following  simple  form  which  can  With  q  expressed  in    pounds     per     foot     of  and  the  thickness  of  the  slab  may  be  worked 

be  used   for  a  circle  of  any  radius,  r,  within  length,  w  in  pounds  per  square  foot,  and  r<,  in  out  as  for  an  ordinary  beam, 

the  circular  plate.     The  meaning  of  the  sym-  feet,  the  moments  are  in  foot-pounds  per  foot  The  curves  in  Figs.  •")  and  8  inclusive  will  be 

bols   is   made   clearer   by  reference  to  Figs.   1  or  inch-pounds  per  inch,  found  of  assistance  in  working  out  the  design. 


2  a020 

0  O.0IS 
0.010 


0.10  0.15    0.Z0     a25  030    035    040    045    0.50    055  060 
Value's    of  Cons+ant     Ct 
a  =  0.10 


010   0.15    0.2O    025    030    0.35    040   04-5    0.50   055  0j60 
Values      of    Conatairt     Ce 
a' 0.15 


Fig.   5 — Diagram    Giving    Values   of   Constants    in    Forrrula. 
M 
fc  =  — ■ for   a  =  0.10   and   a  =  0.15 


Cc  bd-' 
Depth  of  Steel  in  Compression, 

Depth  of  Steel  in  Tension. 


Area  of  Steel  In  Tension. 


Area  of  Concrete  above  Steel. 


and  2,  which  show  the  plan  and  the  section  of 

a  flat  slab. 
Let 

q  =  uniformly  distributed  load  around  the 
outer  edge  of  the  plate  in  pounds  per 
foot  of  length. 

w  =  uniformly  distributed  load  on  surface  of 
plate  in  pounds  per  sq.  ft. 

fo  =  radius  in  feet  to  line  of  ma.ximum  bend- 
ing moment  (which  is  within  the  col- 
umn head). 

n  =  outer  radius  of  assumed  plate  in  feet. 

r  =  any  radius  in  feet  where  moment  is  to  be 
computed,  for  critical  section,  r  is  ra- 
dius of  colunm  head. 


Position  of  Maximum  Bending  Moment  and 
of  Maximum  Stress. — .\s  commonly  construct- 
ed, the  column  head  flares  at  the  top  and  is 
therefore  more  or  less  flexililc.  For  this  rea- 
son the  line  of  maximum  bending  moment  will 
be  located,  not  at  the  extreme  edge  of  the  col- 
umn head,  but  a  little  within  it.  The  maxi- 
mum stress,  on  the  other  hand,  will  not  be  on 
the  line  of  the  maximum  l)ending  moment  be- 
cause the  strength  there  (since  it  is  within  the 
head)  is  increased  due  to  the  greater  depth  o* 
concrete.  It  is  fair  to  assume,  therefore,  that 
the  maximum  stress  is  at  the  edge  of  the  col- 
umn head,  and  we  may  assume  the  "critical 
section"  as  on  this  line.     The  exact  location  of 


asm 


Steel  in  Column  Head* — The  slab  at  the 
column  head  might  be  designed  with  the  steel 
all  in  the  top  of  the  slab  running  in  four  di- 
rections provided  the  slab  is  thick  enough  so 
that  the  concrete  will  not  be  overstressed  in 
compression.  In  order  to  reduce  the  thickness 
of  the  slab  and  therefore  save  the  additional 
cost  and  weight  of  concrete  over  the  entire 
floor,  it  is  economical  to  place  steel  in  the  bot- 
tom of  the  slab  as  well  as  the  top,  and  figure 
it  as  assisting  the  concrete  to  take  compres- 
sion. .Since  a  portion  of  the  bars  need  to  ex- 
tend only  far  enough  beyond  the  column  head 
to  furnish  suitable  bond,  the  cost  of  this  addi- 
tional steel  will  be  much  less  than  the  cost  of 


wao2o 

.g) 
D  0.015 

0.010 


0.10  0.15    0.20     0.25   030    0.35    0.40    0/45    050    055  060 
Values    of  Cons+ant     Cc 
a-0.20 


0.10    0.15    0.20    025   030    0.35  Q40   045    0.50   055  0.60 
Values      of    Cons+anf    Cc 
a  =  0.a5 


Fig.   6 — Diagram    Giving   Values   of   Constants    in     Formula. 
M 

fc  =  for  a  =  0.20  and   a  =  0.25 

Ccbd= 
Depth  of  Steel  in  Compression.  Area   of  Steel  in   Tension. 

p  = 

Depth  of  Steel  In  Tension. 


.Area  of  Concrete  above  Steel. 


Cu,  C"c  =  constants  given  in   Figs  3  and  4. 
Mr  =^  total  radial  bending  moment  to  be  used 

ordinarily. 
1,    =  distance  in   feet  between   lines  of  inflec- 
tion. 
Then   total   radial   moment  at  any   point   of 
plate  is 

Mr^wr'oC^+qreC- 
For  convenience   in   computation,   values   of 
the  constants  Cn  and  C*,  for  various  values  of 
the    ratios   r,/rt   and   r/ro  are   plottef.'     iv    the 
curves  given  in  Figs.  .3  and  4. 


the  line  of  maximum  moment  is  indeterminate. 
Under  ordinary  conditions  it  appears  fair  to 
assume  its  location  as  within  the  column  head, 
a  distance  equal  to  the  thickness  of  the  slab. 
Therefore,  Mr  is  figured  for  a  value  of 
r^ra+t.  In  figuring  this  moment,  values  of 
the  constants  C  s  and  C*  should  be  taken  from 
the  curves  in  Figs.  3  and  4.  As  in  ordinary 
fixed  beam,  this  bending  moment  is  negative, 
so  that  the  upper  side  of  the  slab  is  in  tension 
and  the  lower  in  compression.  Having  found 
the  moment,  the  design  of  the  reinforcement 


an   additional   thickness   of  concrete   over   the 
entire  slab. 

To  make  it  easy  to  place  the  concrete  and 
also  to  bring  the  center  of  gravity  of  the  steel 
as  near  to  the  surfaces  of  the  slab  as  possible 
in  order  to  give  the  longest  moment  arm.  and 
thus  a  thinner  slab,  two  layers  of  steel  may  be 
placed  m  the  top  of  the  slab  and  two  layers 
in   the  bottom.     The  relation  of   the  quantity 

•Certain  features  of  flat  slab  reinforcement  are 
covered  by  letters  patent  No.  1,003,384  of  C.  A. 
P.   Turner, 


July  10,  1912. 
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in  the  top  and  bottom  must  he  determined  by 
the  design.  If  a  thin  slab  is  desired,  even 
more  steel  may  be  placed  in  the  bottom  than 
in  the  top.  In  the  tables,  three  ratios  of  steel 
are  given  and  the  percentages  selected  are 
those  that  will  give  the  required  working 
stresses   in   the  concrete  and  the   steel. 


than  the  results  of  tests  would  show  to  be 
necessary.  Consequentlv.  instead  of  consider- 
mg  this  from  a  theoretical  standpoint  alone 
safe  values  for  the  bending  moments  may  be 
selected,  based  on  general  principles  of  me- 
chanics and  qualified  liy  actual  tests. 

Let  /,  =  distance  between  lines  of  inflection. 


theory  and  test,  a  value  of  M=wl,'/2i  is  con- 
servative to  use  for  the  steel  in  each  direction. 
Cross  Steel  Between  Columns. — In  flat  slab 
floors,  cracks  are  apt  to  occur  between  col- 
umns on  rectangular  lines,  because,  since  the 
span  is  shorter,  the  deflection  is  less  than  in 
the  center  of    the     slab.     To     prevent     these 


0.10  0.15    020     0.25   (L30    0.35   040    045    0.50   055  0.60 
Values    of  Cons+an+     C^ 

Fig.   7 — Diagram    Giving    Values   of   Constants    in    Formula. 

M 
fc  = for  a  =  0.30 


Ccbd2 
Depth  of  Steel  in  Compression. 

Depth  of  Steel  in  Tension. 


Area  of  Steel   in   Tension. 
Area  of  Concrete  above  Steel. 


0.000     0.0OS    O.0I0     aoi5     0.020    ao25    ao3o    o.oss  ao^o 

Values     gf  Cons+anf     C, 

Fig.    8 — Diagram    Giving    Values    of  Constants    in    Formula. 

M 

fs  = 

Csbbd= 
Depth  of  Steel  in  Compression. 

Depth  of  Steel  in  Tension. 


Area  of  Steel  in  Tension. 


Area  of  Concrete  above  Steel. 


The  Minneapolis  test  already  referred  to 
shows  that  not  only  the  steel  directly  over  the 
column  head,  but  the  steel  for  a  considerable 
distance  each  side,  takes  tension.  In  view  of 
this  test  and  of  the  tests  made  at  the  Univer- 
sity of  Illinois*,  it  is  safe  to  assume  that  the 
steel  may  be  spaced  over  a  distance  at  least 
equal  to  the  diameter  of  the  column  head  plus 
three  times  the  thickness  of  the  slab. 

The  determination  as  to  whether  the  diago- 
nal or  rectangular  steel  should  be  placed  at  the 
top  is  governed  by  the  relative  quantities  of 
each.  More  steel  is  required  for  the  diagonal 
direction  through  the  slab,  hence  the  layers 
which  are  largest  in  section  may  be  run  diag- 
onally. 

Agreement  with  Minneapolis  Tests. — By  our 
theory  it  is  possible  to  compute  the  stresses  not 
only  next  to  the  column  head  but  at  any  point 
in  the  slab.  In  several  cases,  knowing  the 
e.xact  location  of  the  points  where  the  deform- 
ations w^ere  measured  in  the  Minneapolis  tests, 
we  have  computed  the  stresses  at  these  points. 
Using  .5.0  in.  as  the  moment  arm.  and  includ- 
ing the  radial  bars  as  assisting  to  take  tension, 
we  figure  the  maximum  stress  in  the  steel  over 
the  edge  of  the  column  as  2o,(l00  lbs.  per  sq.  in. 
under  the  normal  load  of  22.'j  lbs.  per  sq.  ft. 
as  compared  with  20,700  lbs.  per  sq.  in.  given 
by  Mr,  Lord  as  the  actual  maximum  stress  in 
the  floor.  This  is  no  greater  difi^erence  than 
there  ought  to  be  between  design  and  test  and 
shows  our  method  to  be  slightly  more  con- 
servative than  the  actual  test. 

The  compression  in  the  concrete  is  more 
difficult  to  check  since  the  e.xact  locations  of 
the  test  points  are  not  given.  Computations, 
however,  show  unquestionably  that  our  meth- 
ods are  conservative  enough  to  allow  for  the 
irregularities  in  concrete  mixtures,  and  the 
danger  of  not  having  perfect  concrete  at  the 
critical  section. 

Moment  at  Center  of  Slab. — It  is  possible 
to  adapt  the  Eddy  theory  to  the  design  of  the 
center  of  the  slab  as  well  as  to  the  supports. 
In  practical  design,  however,  as  has  been  indi- 
cated, the  thickness  of  the  slab  is  determined 
by  the  thickness  at  the  support,  which  is  al- 
ways the  greater.  But,  in  order  to  avoid  too 
■wide  spacing  of  the  bars  and  to  adapt  the  cen- 
ter reinforcement  to  that  over  the  supports, 
more   steel  is  generally  run   through   the   slab 

•See  paper  on  "A  Test  of  a  Flat  Slab  Floor 
in  a  Reinforced  Concrete  Building,"  by  Arthur 
R,    Lord,     Proceedings    National    Association    of 

Cement  Users,  Vol.  VII,  page  182. 


This  distance  will  be  about  %  of  the  net  span 
between   column   heads. 

For  the  rectangular  reinforcement,  if  the 
slabs  between  the  points  of  inflection  were 
simply  supported,  we  should  have  a  moment 
of  wh'/i.  However,  the  bending  moment  in 
the  Minneapolis  tests,  based  on  the  maximum 
stresses  under  uniform  working  load,  is  about 
zt'/iV33.  It  would  appear  amply  safe,  there- 
fore, to  adopt  a  value  of  M=zt'/i"/12. 

For  the  diagonal  reinforcement,  the  steel 
runs  in  two   directions,   and  considering  both 


cracks,  it  is  advisable  to  place  cross  reinforce- 
ment of  small  bars  in  the  top  of  the  slab. 

Tables  for  Design  of  5/abi.— The  accom- 
panying tables  give  thicknesses  of  slab,  rein- 
forcement, and  size  of  column  head,  for  va- 
rious column  spacings  and  loads. 

Three  arrangements  for  steel  over  the  col- 
umn head  are  chosen :  The  first  where  the 
area  of  steel  in  the  top  is  twice  the  area  of 
steel  in  the  bottom ;  the  second  where  the  two 
are  equal ;  and  the  third  where  the  area  of 
steel   in   the  bottom   is  one   and  a  half   times 


TABLE  II.— DESIGN  OF  FLAT  SLABS. 
Thickness  of  Slab.  Areas  of  Steel  and  Sizes  of  Column    Head    are    Given 

Percentages   of   Steel. 
Live   Load    150    Lbs.    per  Sq  Ft. 
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The  values  printed  In  black  type  are  Hgured  for 
thickness   of  the  slab  if-    increased   to  withstand    th 

Wd'eVthe'l^el  are"s  "re  "^^^  ^i^Wrdiy\^  give  the  .lesired  .strength 
•Area    >(  steel   ovCTCoIunin    head  =  circumference    of    column    head    in      .,„.,„,  ^   ^  - 
depenlSn^  t.'pon:whe_ther  t_he,.stee.  ;s,  in  tension  or^,co-7-'S^',rj  of  It'^'j".  t^^t: 

Ins.     (See  example.) 


tributed   over  the   entire   widths   of   the   bands 
tion   the  area,   effective,  for  two  bands  will  be   8   sq 
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TABLE  III.— DESIGN  OF  FLAT   SLABS. 
Steel  and  Sizes   of   Column  Head  are  Given 
Percentages   of   Steel. 
Live  Load  200  Lbs.   Per  Sq.  Ft. 
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The  values  printed  in  black  type  are  figured  for  a  column  head  7  ft.  in  diameter  and  the 
thickness  of  the  slab  is  increased  to  withstand  the  shear.  If  the  reinforcing  rods  are  so  bent  that 
more  than  60  pounds  in  shear  can  be  allowed  on  the  concrete  the  thickness  of  the  slab  may  be 
decreased  provided   the  steel  areas  are   increased   sufficiently  to  give  the  desired  strength. 

•Area  of  steel  over  column  head  =  circumference  of  column  head  in  Inches  X  d  X  p  or  p' 
depending  upon  whether  the  steel  is  in  tension  or  compression.  This  steel  is  assumed  as  dis- 
tributed over  the  entire  widths  of  the  bands.  Thus  If  a  band  of  steel  has  2  sq.  ins.  steel  In  »«c- 
tlon,   the   area,   effective,   for  two  bands   will   be    8  sq.  ins.     (See  example.) 


TABLE    IV.— DESIGN    OF    FLAT 
Thickness  of  Slab.   Areas  of  Steel  and   Sizes  of   Column   Head 

Percentages  of  Steel. 
Live  Load  300  Lbs.   Per  Sq. 
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column    head    7    ft.    in    diameter    and    the 
shear.      If    the    reinforcing    rods    are    so    bent 


The  values  printed  in  black  t^'pe  are  figured    for 
thickness  of  the  slab  is  increasaa  to  withstand   the 

that  more  than  60  pounds  in  shear  can  be  allowed  on  the  concrete  the  thickness  of  the  slab  may 
be  decreased  provided  the  steel  areas  are  increased  sufficiently  to  give  the  desired  strength. 

•Area  of  steel  over  column  head  =  circumference  of  column  head  in  inches  X  d  X  p  or  p' 
depending  upon  whether  the  steel  is  in  tension  or  compression.  This  steel  is  assumed  as  dis- 
tributed over  the  entire  widths  of  the  bands.  Thus  if  a  band  of  steel  has  2  sq.  ins.  steel  in  sec- 
tion, the  area,  effective,  for  the  two  bands  will  be   S  sq,  ins.     (See  example.) 


that  in  the  top.  This  gives  the  designer  a  va- 
riety of  thicknesses  of  slaB.  The  percentages 
of  steel  selected  are  those  which  produce,  with 
the  given  conditions,  a  compressive  stress  of 
800  lbs.  per  sq.  in.  in  the  concrete  and  16,000 
lbs.  in  the  steel.  In  order  to  allow  800  lbs.  in 
the  concrete,  it  should  be  mixed  in  proportions 
as  rich  as  1  part  cement  to  2  parts  fine  aggre- 
gate to  4  parts  coarse  aggregate.  Poisson's 
ratio  is  assumed  as  0.1,  which  from  recent 
tests  appears  to  be  a  fair  value. 
The  size  of  column  head  has  been  figured 


for  a  shear  of  60  lbs.  per  sq.  in.  on  a  circle  a 
distance,  t  f thickness  of  slab),  outside  of  the 
column  head.  This  shear  is  used  simply  as  a 
measure  of  the  diagonal  tension.  The  value 
is  somewhat  larger  than  is  permitted  in  beam 
design  but  appears  to  be  warranted  in  the  case 
of  flat  slabs. 

The  steel  in  the  center  of  the  slabs  has  been 
figured  for  a  stress  of  16.000  lbs 

Diagrams  for  Designing  Slabs. — To  provide 
for  cases  not  covered  by  the  table,  curves  for 
values   of   Cs  and   C»  are  given   so    that    the 


moment  under  various  conditions  can  be  read- 
ily figured  frorn  the  formula  for  the  bending 
moment  given  in  a  preceding  paragraph. 

Diagrams  for  Determining  Steel  in  Top  and 
Bottom  of  Beams  or  Slabs. — In  Figs.  5  to  8, 
curves  are  plotted  for  finding  the  values  of  the 
constants  C'  and  C«  in  the  formulas  for  the 
steel  and  concrete  stresses  in  beams  or  slabs 
with  steel  in  top  and  bottom.  The  curves  are 
drawn  for  different  values  of  a,  the  ratio  of 
distance  of  steel  in  compression  from  compres- 
sion surface  to  distance  of  steel  io  tension 
from  compression  surface,  and  for  different 
values  of  />'//>,  where  p  =  ratio  of  cross-sec- 
tion of  steel  in  tension  to  concrete  above  it,* 
and  />'  ^  ratio  of  cross-section  of  steel  in  com- 
pression to  this  same  area  of  concrete. 

Example. — For  a  ^warehouse  floor  with  a  live 
load  of  150  lbs.  per  sq.  ft.  and  a  column  spac- 
ing of  20  ft.  each  way,  what  is  the  necessary 
thickness  of  slab,  size  of  column  head,  and 
amount  of  steel? 

Solution. — From  Table  2  the  thickness  of 
slab  is  given  as  8%  in.,  the  size  of  the  column 
head  as  5..5  ft.,  and  the  area  of  steel  as  24.7 
so.  in.  at  top  of  slab  and  same  amount  at  bot- 
tom of  slab  over  column,  using  ratio  of  area 
of  steel  in  tension  to  area  of  concrete  below 
steel  as  0.017.  Dividing  these  values  by  4,  as 
each  end  of  the  bands  is  effective,  we  have 
24.7/4  =  6.2  sq.  in.  as  the  area  of  steel  in  each 
band.  For  this  may  be  used  twenty  %-in. 
round  bars  spaced  .5/5  in.  center  to  center  for 
both  tension  and  compression  steel. 

The  amount  of  steel  required  at  center  of 
rectangular  band  is  0.17  sq.  in.  per  ft.  of  width. 
Placing  a  %-in.  round  bar  every  10/10  in.  gives 
more  than  the  necessar'-  area,  but  ease  in  plac- 
ing the  steel  makes  up  for  the  extra  amount. 
The  amount  of  steel  required  at  center  of  di- 
agonal band  is  0.35  sq.  in.  per  ft.  of  width. 
%-in.  round  bars  every  10/10  in.  will  thus  give 
necessary  amount  of  steel. 


•Where  the  tension  steel  is  at  the  top,  as  over 
the  support  of  a  flat  slab  or  beam,  the  concrete 
area  is  taken  below  the  tension  steel. 


Austria  Improves   Its  Water  Systems. — 

The  Austrian  Government,  according  to  a  de- 
cision of  the  ministers  made  public,  con- 
templates increasing  the  sum  to  be  devoted 
to  waterway  construction  by  applying  the 
further  sum  of  $7,000,000  to  the  $70,000,000 
provided  in  the  bill  brought  before  parlia- 
ment in  December  last.  The  exact  disposi- 
tion of  this  fund  is  not  yet  determined,  but 
:t  is  in  general  decided  to  employ  it  in  Bo- 
hemia, Lower  Austria  and  the  Alpine  sec- 
tions of  the  country.  In  Bohemia  there  is 
a  demand  for  new  dams  and  for  regulation 
of  the  Elbe.  There  is  a  conflict  of  views  as 
to  the  work  to  be  done  in  Lower  Austria. 
In  the  Alpine  sections  it  is  proposed  to  con- 
struct aqueducts  and  drinking  water  con- 
duits and  to  pay  for  some  work  already 
done. 

The  Austrian  government  contemplates 
spending  $78,155,000  in  various  ways  for 
canalization,  water  supply,  etc.,  during  the 
period  1913-1927.  It  is  impossible,  however, 
at  this  time  to  state  exactly  when  and  where 
the  work  will  be  done  or  to  indicate  to 
.•\merican  manufacturers  how  they  may  of- 
fer machinery  therefor.  It  might  be  advis- 
able for  American  engineers  and  contractors 
to  watch  the  development  of  the  govern- 
ment's plans  through  the  public  press  or 
through  local  representatives.  It  is  prob- 
able that  large  contracts  when  given  will 
provide  for  preference  for  local  contractors, 
though  the  specification  of  foreign  machin- 
ery will  probably  be  allowed. — Daily  Consu- 
lar Report. 


Economy  of  Concrete  Grain  Elevators.— ^ 

The  Universal  Portland  Cement  Co.  has 
issued  a  pamphlet  on  concrete  in  grain  ele- 
vators. The  conclusion  states  that  in  a 
period  of  from  four  years  as  a  minimum 
to  eight  years  as  a  maximum,  the  concrete 
construction  has  paid  for  the  difference  in 
cost;  at  the  end  of  that  period  the  money 
that  would  each  year  be  sunk  in  a  depre- 
ciation and  insurance,  the  dealer  then  puts 
on  the  credit  sheet. 
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Nothing    particularlv     in- 
The  Doines     teresting    has    developed    in 
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of 


the  railroad  construction 
field  during  the  past  few 
the  Week.  days.  The  Chicago,  Mil- 
waukee &  St  Paul  Ry.  has 
awarded  a  couple  of  fair 
sized  double  track  contracts,  and  has  taken 
bids  for  new  double  track  line  between  Coon 
Rapids  and  Manilla,  la.  This  contract  will 
not  be  let  until  the  latter  part  of  the  week. 
The  Wichita  Union  Terminal  Ry.  Co.  opened 
bids  yesterday  for  the  excavation  and  con- 
crete for  its  track  elevation  work  in  Wich- 
ita, Kans.  Another  interesting  development 
is  a  report  that  the  El  Paso  &  Southwestern 
system  would  take  bids  next  month  on  the 
extension  of  its  line  from  Tucson  to  Globe, 
Ariz.,  110  miles.  Among  the  contracts  award- 
ed recentlv  are  the  following :  A.  B.  Cook  & 
Co.,  557  Gimilan  Bldg.,  St.  Paul,  Minn.,  for 
grading  about  20  miles  of  new  double  track 
line  between  Hopkins  and  Cologne,  Minn., 
for  the  Chicago,  Milwaukee  &  St.  Paul  Ry. ; 
F.  Rolandi,  San  Francisco,  Cal.,  at  $210,000 
for  constructing  a  reinforced  concrete  build- 
ing at  the  northwest  corner  of  Geary  St.  and 
Presidio  Ave.,  San  Francisco,  to  be  used  as  a 
car  house,  office  and  sub-station  for  the  Geary 
Street  Municipal  Railway;  W.  M.  Kefauver 
Co..  Baltimore,  Md.,  70,000  cu.  yds.  mostly 
rock  excavation  and  2,500  cu.  yds.  concrete 
masonry  at  Garrett,  Pa.,  for  the  Baltimore  & 
Ohio  R.  R. ;  John  Marsch.  Borland  Bldg., 
Chicago,  111.,  for  grading  about  15  miles  of 
new  double  track  line,  Twin  Brooks  to  Sum- 
mit, S.  Dak.,  for  the  Chicago,  Milwaukee  & 
St.  Paul  Rv. ;  Jahn  Contracting  Co.,  Railroad 
Ave.,  Seattle,  Wash.,  at  $149,000  for  con- 
structing a  section  of  the  municipal  electric 
railway  for  the  city  of  Seattle,  Wash.;  the 
Baltimore  &  Ohio  R.  R.  has  awarded  con- 
tracts for  third  track  work  between  Green 
Springs  and  Okonoko,  W.  Va.,  as  follows: 
The  Jas.  F.  McCabe  Co.,  Baltimore,  Md., 
110,000  vds.  excavation;  Eyre-Shoeraaker  Co., 
Inc.,  Philadelphia,  Pa.,  50,000  yds.  excavation; 
Smith  &  McCormick,  Easton,  Pa.,  concrete 
masonry  amounting  to  several  thousand  yards ; 
Northeastern  Construction  Co.,  New  York 
city,  at  $408,883,  for  the  construction  of  the 
underground  connection  between  the  Brooklyn 
Bridge  and  the  Center  St.  subway  loop  in 
New  York  city;  the  J.  W.  Yarborough  Con- 
struction Co.,  San  Antonio,  Tex.,  for  about 
2  500  ft.  of  trestle  work  for  the  San  Antonio, 
Uvalde  &  Gulf  R.  R. ;  Henry  P:  Burgard  Co., 
Buffalo,  N.  Y.,  for  relaying  track  and  repay- 
ing at  Lockport,  N.  Y.,  for  the  International 
Traction  Co. 

A  court  decision  of  much  importance  as 
affecting  highway  improvement  in  Missouri 
has  just  been  rendered  by  the  Supreme  Court 
of  that  state.  This  decision  sustains  the  act 
authorizing  the  raising  of  funds  by  special 
road  districts  for  building  improved  high- 
ways. There  are  some  75  special  districts 
no\v  formed  or  in  process  of  formation,  and 
bonds  to  the  extent  of  about  $1,600,000  have 
either  been  voted  or  a  vote  is  being  held  in 
abeyance  awaiting  this  favorable  ruling.  The 
California  State  Highway  Commission  has 
awarded  the  contracts  for  the  first  four  high- 
ways to  be  built  under  the  $18,000,000  bond  is- 
sue, and  for  which  bids  were  opened  June  24. 


The  contracts,  all  of  which  were  large,  were 
let  as  follows  :  The  General  Construction  Corp., 
San  Francisco,  Cal.,  for  a  road  in  Mendocino 
County,  between  the  Sonoma  County  line  and 
Hopland ;  F.  R.  Ritchie  &  Co.,  San  Francisco, 
for  a  road  in  San  Mateo  County  between 
South  Francisco  and  Burlingame :  Ransome 
Crumway  Co.,  Oakland,  Cal.,  road  in  ^Madera 
County  between  Madera  and  Califa;  F.  E. 
Frey,  Sacramento,  Cal.,  road  in  Yuba  County 
between  Morrison's  Crossing  and  Marysville. 
A  good  sized  gravel  road  contract  at  Brook- 
haven,  Miss.,  has  just  been  awarded  to  the 
Worthington  Construction  Co.  of  Brookhaven. 
This  contract  calls  for  grading,  bridges,  cul- 
verts and  graveling  24  miles  of  road  and  five 
miles  of  streets,  and  amounts  to  $85,000. 

A  number  of  good  sized  drainage  jobs  have 
come  up  for  bids  in  the  last  few  days.  The 
Matagorda  Drainage  District  No.  2  will  open 
bids  at  Bay  City,  Tex.,  on  Aug.  12  for  drain- 
age work  estimated  to  cost  $275,000 ;  bids 
will  be  opened  July  26  by  the  Commissioners 
of  the  Big  Lake  Drainage  &  Levee  District  at 
Rushville,  111.,  for  905,804  cu.  yds.  of  earth 
work.  Another  large  contract  on  which  bids 
will  be  opened  July  15  calls  for  the  construc- 
tion of  100  miles  of  main  ditch  and  laterals 
for  Drainage  District  No.  5  of  La  Porte,  Tex. 

The  New  York  State  Superintendent^  of 
Public  Works  has  just  awarded  a  good  sized 
barge  canal  contract.  This  contract  (No.  8- 
A)  calls  for  the  construction  of  Lock  No.  8 
and  the  substructure  of  Dam  No.  4  in  the 
Mohawk  River  at  Scotia,  N.  Y.  It  amounts 
to  $799,399  and  was  secured  by  The  Founda- 
tion Co.,  115  Broadway,  New  York  city.  Bids 
are  now  being  asked  on  another  large  barge 
canal  job.  This  work  calls  for  constructing 
the  canal  through  Onondaga  Outlet,  and  cov- 
ers a  length  of  85  miles.  Bids  are  to  be 
opened  July  30. 

About  100  architects  have  entered  the  pre- 
liminary competition  for  the  design  of  the 
new  State  Capitol  of  Missouri.  Some  of  the 
most  noted  architects  in  the  country  are 
competing  and  from  this  list  the  architectural 
jury  to  be  appointed  will  select  the  ten  best 
plans  and  their  author*  will  then  compete  for 
the  design.  The  first  stage  of  the  competi- 
tion will  be  held  on  July  10. 

In  the  way  of  bridge  work  apparently  the 
best  p''ece  of  work  that  has  come  up  since 
our  last  isstie,  is  for  the  construction  of  re- 
inforced concrete  structures  for  the  city  of 
Calgary,  Alberta.  This  city  is  callinc  for 
bids  for  the  constructon  of  three  remforced 
concrete  bridges,  aggregating  some  25  spans, 
over  the  Bow  and  Elbow  River. 


The   first   six   months   of 
1912  have  more    than    ful- 

<?ix  Months     fi"'^'^    expectations     as     re- 
&1X  iviomns.     g^^jg     construction     work. 

of  1912.  Railway  contractors  have 
been  particularly  fortunate 
and  there  probably  are  at 
present  fewer  idle  outfits  in  this  field  of  con- 
tracting than  at  any  other  tmie  in  the  last  five 
years.  From  the  very  beginning  of  the  year 
there  has  scarcely  been  a  day  that  has  not 
seen  the  letting  of  one  or  more  important  rail- 
road construction  jobs.     One  feature  of  this 
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period  has  been  the  large  number  of  better- 
ment or  double  track  contracts    which    have 
been  let.    Some  of  them,  such  as  the  Delaware, 
Lackawanna  &  Western  cut-oflt  in  Pennsylva- 
nia  and  the  double   track  work  of   the   Erie 
and  St.  Paul,  have  been  among  the  most  im- 
portant contracts  of  the  year.    A  considerable 
mileage  of  new  line  has  also  been  placed  under 
contract,   much    of   which    is   in   mountainous 
country  and  consequently  involves  a  great  deal 
of  heavy  work.     The  railroad  work  has  been 
distributed  widely  and  there  is  hardly  a  state 
in  which  several  large  contracts  are  not  under 
way;  even  in  New  England  there  are  100  miles 
of  new  line  now  under  construction.     .An  indi- 
cation of  the  improved  business  conditions  dur- 
ing the  first  six  months  is  shown  by  the  ease 
with  which  railroads  disposed  of  bond  issues. 
The  Chicago  &  Northwestern  Ry.  sold  $15,000,- 
000   of  bonds   on   its    Milwaukee,    Sparta    & 
Northwestern  Rv. ;  the  St.  Paul  sold  a  $35,000.- 
000  bond  issue,  the  Norfolk  &  Western  $14,- 
000,000,  the  Virginia  Ry.  $25,000,000,  the  New 
York  Central  Lines  $30,000,000  and  the  Rock 
Island  $20,000,000.   This  new  financing  has  en- 
abled  the   railroads   to   undertake   much   con- 
struction work  and  makes  possible  a  good  deal 
of  work  for  the  coming  months.     Contractors 
engaging  in  lines  other  than  railroad  building 
have  found  an  abundance  of  work.    The  dis- 
astrous fiood  in  the  Mississippi  Valley,  while 
causing  some  of  the  railroads  in  the  south  to 
postpone   temporarily   a    considerable   amount 
of  construction,  have  necessitated  an  unusual 
amount  of   levee   work.     In   addition,  and  of 
much  more  importance,  they  have  made  plain 
that  the  control  of  the  Mississippi  was  a  na- 
tional rather  than  a  local  problem.    .\s  a  result 
the  platforms  of  both  the  Democratic  and  Re- 
publican parties  contain  planks  pledging  gov- 
ernment aid  for  levee  work.    In  the  construc- 
tion of  improved    highways     probably     more 
contracts  haTe  been  let  in  the  past  six  months 
than  in  any  similar  period  in  the  history  of  the 
country.     In  New  York  state  alone  contracts 
amounting  to  something  like  $20,000,000  have 
been  let.      In  California  contracts  were  let  late 
in  June  for  four  roads  to  be  built  under  the 
$18,000,000    bond    issue.      In    other    state    aid 
states,  notably     Pennsylvania,     Ohio,     Rhode 
Island  and  Massachusetts,  many  contracts  were 
let     While  the  amount  of  construction  work 
undertaken  since  January  has  been  remarkable, 
especially  for  a  presidential  election  year,  there 
is   every   indication   that   the    succeeding    six 
months' will  see  continued  activity  in  this  line. 
The  crop  outlook  is  good  and  there  are  ex- 
cellent  prospects   for   abundant   yields   of    all 
farm  products.    The  underlying  business  con- 
ditions have  steadily  shown  improvement  dur- 
ing the  past  six  months.     This  improvement 
is  particularlv  marked  in  the  steel,  iron  and 
.applied  industries,  and  as  a  result  the  first  six 
months  of  1912  have  been  far  more  successful 
with  the  .\merican  steel  foundaries  than  the 
corresponding  period  in  1911.    This  actual  im- 
provement in  a  few  industries  has  had  a  real 
influence  on  others  and  as  a  consequence  the 
leading   industrials   show   a    steady    improve- 
ment in  earnings  for  the  first  half  of  the  cur- 
rent vear. 
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Hand  Forging  and  Wrought  Iron  Orna- 
mental Work — By  Thomas  F.  Googerty. 
Popular  Mechanics  Co.,  Chicago.  Cloth.  5%x 
8^/4  ins.     192  pp.  Illustrated.  $1. 

This  book  is  the  result  of  a  demand  for  an 
inexpensive  te.xt  book  for  those  interested  in 
handicraft  dealing  with  ornamental  iron.  It  is 
written  for  the  amateur  or  those  dealing  with 
the  work  in  a  small  way.  The  book  is  divided 
into  twelve  chapters :  History,  Equipment, 
Working  at  the  Forge.  Forms  of  VVeldmg, 
Twisting  Scrollwork.  Box  Forging.  Emboss- 
ing. Drawer  Pulls,  Doorplates  and  Lamps. 
Each  is  treated  in  an  instructive  manner  with 
illustrations  and  drawings  to  make  the  text 
Liear. 

Cornice  Work  Manual — Sidney  P.  John- 
ston. The  American  Artisan  Press,  Chicago. 
Cloth.  6x8y2  ins.;  234  pp.  Illustrated;  $3.o0. 

The  sheet  metal  worker  and  all  interested 
in  the  use  of  metal  ornamentation  for  build- 
ings will  find  this  book  useful  hs  an  aid  in 
describing  the  methods  of  making,  and  esti- 
mating such  work.  As  far  as  we  are  aware, 
there  is  no  other  book  published  which  deals 
with  the  subject.  The  book  is  divided  into 
22  chapters,  taking  up  the  subject  in  the  form 
of  articles  under  the  following  heads:  The 
Cutters'  Bench.  Cutters'  Tools,  Drawing  Tools 
and  Angles.  The  Entablature.  Reading  of 
Drawings,  Measurement  of  Cornices,  Estima- 
ting, Right  .Angle  Miter  Pattern,  Bracket 
Pattern,  Patterns  for  Panel  Sections.  Pat- 
terns of  a  Pediment  and  Their  Development, 
Right  Angle  Return  Miter  Patterns,  Patterns 
for  a  Segmental  Section  of  a  Pediment,  De- 
tails and  Patterns  for  a  Finial,  Bracings  and 
Fastenings  of  Cornices  to  Buildings,  Staging 
for  Cornice  Work,  Stamping  Machine,  Man- 
agement of  Hoisting  Tackle,  Details  of  a  Ga- 
ble and  Horizontal  Cornice.  Details  of  Slating 
and  Slaters'  Tools,  Details  for  Horizontal  and 
Raking  Miter  Patterns,  and  Development  of 
Details  and  Patterns  of  Turrits. 

Official  Good  Roads  'Year  Book  of  the 
United  States. — American  .'Xssociation  for 
Highwav  Improvement,  Washington.  D.  C, 
cloth  ;  tixit  ins. ;  406  pp. ;  $1. 

The  progress  in  the  last  few  years  in  road 
improvement,  and  in  road  legisl?tion  and  ad- 
ministration has  created  a  real  demand  for  a 
year  book  dealing  with  these  subjects.  This 
demand  has  been  met  in  excellent  manner 
by  the  Good  Roads  Year  Book,  issued  recently 
by  the  American  .Association  for  Highway 
Improvement.  This  book  is  not  only  of  great 
value  for  reference  purposes,  but  it  also  con- 
tains much  information  on  various  features 
of  highway  work  which  public  officials  will 
find  useful.  Concise  summaries  of  road  legis- 
lation in  the  various  states  and  statements 
of  the  funds  available  for  work  in  1912  are 
given.  Among  the  other  more  important  sec- 
tions are  those  on  convict  labor  in  highway 
construction,  a  list  of  patents  pertaining  to 
roads  issued  by  the  U.  S.  Patent  Office  in 
1911,  lists  of  road  officials,  road  contractors, 
societies  interested  in  road  improvement  and 
manufacturers  of  road  materials  and  road 
machinery,  and  a  bibliography  on  road  and 
bridge  construction  and  maintenance.  In  ad- 
dition there  is  concise  description  of  the 
various  types  of  roads,  and  a  short  history  of 
road  building- 
History  of  Bridge  Engineering  —  By 
Henrv  Grattan  Tvrrell.  Published  bv  the  au- 
thor,'  Chicago.  Cloth;  6V2x9%  ins.;  480 
pp.  $4. 

A  knowdedge  of  the  work  of  those  who  have 
gone  before  is  the  basis  of  the  ideas  set  forth 
in  the  designs  of  modern  bridges.  This  is  the 
reason  for  a  book  which  shows  the  designs 
of  bridges  from  ancient  times  to  the  present 
and  illustrates  the  progress  made  in  bridge 
engineering.  The  book  is  in  no  way  a  tech- 
nical treatise,  but  is  chiefly  descriptive  and  is 
prepared  as  the  historical  part  of  a  compre- 
hensive work  on  bridge  engineering  and  everj'- 
thing  of  a  historical  nature  is  given  here. 
The  book  is   divided   into   17   chapters   and 


covers  the  history  of  bridges  in  the  following 
order :  Egyptian,  Babylonian  and  Persian,  Ro- 
man, Medieval,  Renaissance,  Modern  Stone, 
Pontoon,  Aqueduct,  Wooden,  Cast  Iron,  Sim- 
ple Truss,  Tubular  and  Plate  Girder,  Suspen- 
sion, Cantilever,  Wrought  Iron  and  Steel  Arch, 
Trestles  and  Viaducts,  Solid  Concrete,  and  Re- 
inforced Concrete   Bridges. 

About  three-quarters  of  the  book  is  devoted 
to  the  last  century  or  since  the  advent  of 
metal  as  a  structural  material.  Movable 
bridges,  however,  are  excluded  from  consid- 
eration, as  the  author  has  endeavored  to  con- 
dense his  work  into  a  book  comparing  in  size 
with  the  average  text,  book  and  believes  that 
such  bridges  might  better  be  classed  as  ma- 
chines with  parts  proportional  for  service  as 
found  desirable  from  observation  and  experi- 
ence. The  book  should  be  a  valuable  and  in- 
teresting work  for  designers  and  students. 

Practical  Methods  of  Sewage  Disposal 
for  Residences,  Hotels  and  Institutions. — 
By  Henry  N.  Ogden  and  H.  Burdett  Cleve- 
land. John  Wiley  &  Sons,  Xew  York  City. 
Cloth,  6x9  ins.;  132  pp.;  illustrated;  $1.50. 

The  authors  of  this  book  have  sensed 
the  demand  on  the  part  of  the  average  san- 
itary engineer  for  a  concise,  practical 
treatise  on  the  design  of  sewage  disposal 
plants  for  residences,  hotels  and  institu- 
tions. The  scope  of  the  book  is  limited  in 
a  manner  entirely  consistent  with  its  title, 
as  is  evidenced  by  the  fact  that  such  general 
considerations  as  the  problem  of  sewage 
disposal,  the  composition  and  character  of 
sewage,  the  action  of  bacteria,  soils  and 
their  value  for  sewage  treatment,  the  three 
essential  conditions  for  effective  sewage 
purification,  rates  of  operation,  preliminary 
and  final  treatment  are  summed  up  briefly 
in  the  first  13  pages  of  the  book. 

The  titles  of  the  remaining  six  chapters 
are:  The  Settling  Tank;  Valves.  Siphons 
and  Siphon  Chambers;  Sub-Surface  Irri- 
gation; Sewage  Filters;  Broad  Irrigation, 
and    Estimates  of  Cost. 

The  book  contains  several  tables  to  aid 
the  <lesigner  in  proportioning  the  parts  of 
a  disposal  plant  for  the  various  types  of 
works.  Many  illustrations  of  actual  instal- 
lations and  details  of  design  are  given.  Con- 
struction methods  are  slightly,  and  opera- 
tion methods  are  very  fully,  described.  The 
concluding  chapter,  on  Estimates  of  Cost, 
contains  some  valuable  suggestions  as  to 
procedure  in  this  important  matter.  The 
influence  of  local  conditions,  such  as  cost 
of  material  and  labor,  is  emphasized  clearly. 
The  methods  of  cost  analysis  given  are 
sound,  and  if  followed  intelligently,  should 
give  dependable  estimates  of  cost,  even  in 
the  hands  of  the  experienced  estimator. 

The  book  covers  an  important  division 
of  the  sewage  disposal  problem  and  covers 
it  w^ell.  There  has  been  a  real  demand  for 
such  a  work  and  its  appearance  is  timely. 
It  will  be  a  great  help  to  city  engineers  in 
small  towns  and  to  others  who  are  oc- 
casionally asked  to  prepare  plans  for  these 
small  installations. 


PERSONAL 


Ex-Mayor  Swift  of  Giicago,  a  well  known 
building  contractor,  died  very  suddenly  at 
his    home    last    week. 

Mr.  Bruno  L.  Durst  has  been  appointed  Cit>' 
Engineer  of  Port  .Arthur,  Tex.,  vice  D.  L. 
Dunwoodie,   resigned. 

Mr.  B.  .\.  Aikens  has  been  appointed  Pur- 
chasing -Agent  of  the  Michigan  Central  Rail- 
way, succeeding  Mr.  J.  F.  Farrell,  resigned. 

Mr.  M.  Cabrera  has  been  appointed  to  suc- 
ceed Mr.  H.  L.  Cummings  as  Chief  Engi- 
neer of  the  Tehuantepec  National  Ry.  ot 
Mexico. 

Mr.  Cecil  B.  Smith,  a  noted  hydraulic  engi- 
neer of  Canada,  died  in  Toronto  on  June  30. 
He  was  a  member  of  the  Canadian  Society 
of   Civil   Engineers   and   was   at   one  time   its 


President.  He  was  also  a  member  of  the 
Institute  of  the  American  Society  of  Engi- 
neers and  was  President  of  the  Engineers' 
Club  of  Toronto.  He  was  born  at  W'inona, 
Ont.,  and  was  educated  in  Hamilton  and  at 
McGill    University.     He   was   48  years   old. 

Mr.  Herrick  Truxel,  of  Dayton,  O.,  has 
been  appointed  Ihird  Assistant  Superinten- 
dent of  Sewers,  succeeding  Mr.  James  Keys, 
whose  resignation  was  noted  in  a  recent  is- 
sue. 

Mr.  John  A.  Pettigrew,  a  well-known  park 
expert  of  Boston,  died  in  that  city  on  July  3 
at  the  age  of  68  years.  He  was  Superin- 
tendent of  Franklin  Park,  in  Boston,  for 
many  years  and  had  also  been  Superinten- 
dent of  Parks  in  Chicago,  Milwaukee  and 
Brooklyn. 

Mr.  Harry  I".  Douglas,  Jr.,  has  severed  his 
connection  as  Chief  Engineer  of  the  Whit- 
ing &  Lake  Erie  R.  R.  and  has  been  appointed 
Chief  Engineer  of  the  Chicago  &  Alton  R.  R. 
by  Mr.  B.  A.  Worthington,  the  new  President 
of  the  .Alton.  Mr.  Douglas'  future  headquart- 
ers will  be  in  Chicago. 

Mr.  G.  C.  White,  Industrial  Agent  of  the 
West  Coast  Route  of  Mexico,  has  been  named 
Vice-General  .Agent  of  Freight  and  Passenger 
Traffic,  succeeding  Mr.  E.  E.  Partridge,  who 
has  resigned  to  give  his  attention  to  other 
business.  Mr.  White's  headquarters  are  at 
Guaymas,    Sonera,   Mexico. 

Mr.  Merwyn  J.  K.  Allen,  whose  appoint- 
ment as  City  Engineer  of  Regina,  Sask.,  was 
noted  in  this  column  recently,  has  decided 
to  accept  and  will  take  up  the  new  work 
very  shortly.  He  succeeds  Mr.  W.  A.  Thorn- 
ton, who  was  recently  appointed  Commis- 
sioner  of    Works   for   Regina. 

Mr.  Wm.  B.  Collins,  of  Gloversville,  N.  Y., 
has  been  elected  President  of  the  Street 
Railway  Association  of  the  State  of  New 
York;  Mr.  J.  C.  Calisch,  P'irst  Vice  Presi- 
dent, Buff'alo;  Mr.  Frank  Hedlcy,  Second 
Vice  President,  New  York;  Mr.  Chas.  C. 
Dietz,  Secretary.  Albany,  and  Mr.  H.  M. 
Beardslcy,    Treasurer,    Elmira. 

Messrs.  Ford,  Bacon  &  Davis,  of  the  firm 
of  that  name  at  115  Broadway,  New  York 
City,  announce  that  Messrs.  Chas.  F.  Uebel- 
acker,  Chas.  N.  Black  and  Wm.  von  Phul 
were  admitted  as  members  of  the  firm  on 
July  1.  Mr.  Uebelackcr  is  a  graduate  of 
Princeton,  of  the  class  of  1889,  as  Electri- 
cal Engineer,  and,  after  ten  years  in  elec- 
tric railway  work,  became  connected  with  the 
present  firm,  having  in  charge  for  them  the 
operation  of  the  Elmira  Water,  Light  &  Rail- 
road Company  as  Vice  President  and  Gen- 
eral Manager.  Mr.  Black  was  graduated 
at  Princeton  as  Electrical  Engineer  in  1890 
and  in  1899  became  connected  with  the  firm 
and  until  1902  was  its  Chief  Engineer,  be- 
coming later  Vice  President  and  General 
Manager  of  the  Kansas  City  Railway  &  Light 
Company  and  still  later  \'ice  President  and 
General  Manager  of  the  United  Railways  in 
San  Francisco.  Mr.  Wm.  von  Phul  was 
graduated  from  Tulane  University  in  1891  as 
Mechanical  Engineer  and  until  190.')  was  con- 
nected with  electrical  companies  of  New  Or- 
leans and  then  joined  the  engineering  de- 
partment of  Ford,  Bacon  &  Davis,  of  New 
Orleans. 


civil.    SERVICE    EX.\MINATI0NS. 

The  United  States  Civil  Service  Commis- 
sion announces  an  examination  to  secure  el- 
igibles  for  a  steel  bridge  designer  in  the  Phil- 
ippine Islands  at  a  salary  of  $2,000  to  $2,.i(K) 
per  annum.  The  examination  will  be  held 
July  29.  Further  information  may  be  secured 
from    the   commission   at   Washington. 

An  examination  is  also  announced  by  the 
above  Commission  for  a  concrete  building  de- 
signer for  Philippine  service  at  a  salary  of 
$2,000  to  $2,.5O0  per  annum.  The  date  for  ex- 
amination is  July  29, 
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sent   free   to   all   who   write   Eureka   Stone  & 
Ore   Crusher  Co.,  490  B  Ave.  Cedar  Rapids, 


Because  of  its  resistance  to  corrosion  Monel 
metal  is  now  being  used  in  the  manufacture 
of  tanks  for  developing  moving  picture  films. 

Barrows-Stewart  Co.,  Industrial  Construc- 
tion, have  moved  their  New  York  office  from 
the  Townsend  BIdg.,  1123  Broadway,  to  the 
Whitehall  Bldg.,  17  Battery  PI. 

Lockwood.  Greene  &  Co.,  architects  and 
engineers  for  industrial  plants,  93  Federal  St.. 
Boston,  will  occupy  the  seventh,  eighth  and 
ninth  floors  of  the  First  National  Bank  Build- 
ing. 60  Federal  St.,  Boston,  Mass.,  as  soon 
as  the  building  is  completed.  The  new  quar- 
ters have  been  made  necessary  by  their  in- 
creased volume  of  business  and  the  need  of 
more  commodious  arrangement  of  depart- 
ments. 

The  U.  S.  Metal  &  Manufacturing  Co..  Ii3-") 
Broadway,  New  York  City,  announce  that  on 
July  1.  1912.  they  discontinued  the  agency  for 
axles  inanufactured  by  the  Carbon  Steel  Co. 
On  this  date  they  took  over  the  account  of 
the  Pollak  Steel  Co.  of  Cincinnati,  who  are 
manufacturers  of  high  grade  heat  treated 
traction  a.xles,  tender  and  driving  axles,  crank 
pins,  side  and  driving  rods,  equalizers  and,  in 
fact,  all  classes  of  forgings  in  both  iron  and 
steel. 

The  following  nine  new  cement  plants  re- 
ported their  first  commercial  output  in  1911 : 
Golden  State  Portland  Cement  Co..  Oro 
Grande,  Cal.,  Piedmont  Portland  Cement  Co., 
Portland,  Ga.,  Lehigh  Portland  Cement  Co.. 
Mason  City.  Iowa ;  Chanute  Cement  Co.. 
Chanute.  Kans. ;  Tidewater  Portland  Cement 
Co..  Union  Bridge,  Md. ;  Michigan  Portland 
Cement  Co..  Chelsea,  Mich, ;  Knickerbocker 
Portland  Cement  Co..  Hudson.  N.  Y. :  Clinch- 
field  Portland  Cement  Corporation.  Kingsport, 
Tenn..  and  Inland  Portland  Cement  Co..  Meta- 
line  Falls,  Wash. 

"Steam  Machinery,"  a  monthly  magazine  of 
rnen.  machinery  and  methods,  intended  espe- 
cially for  the  lumberman,  the  contractor,  the 
railroad  builder  and  the  excavator,  will  com- 
mence publication  before  the  end  of  this  year. 
The  magazine  will  contain  departments  de- 
voted exclusively  to  each  of  the  above,  and 
will  publish  therein  articles  of  interest  to  those 
engaged  in_  these  various  lines.  Contributions 
of  a  technical  or  amusing  nature  are  invited 
on  anything  pertaining  to  the  above.  All  arti- 
cles submitted  must  be  in  typescript,  and  ac- 
companied by  a  stamped  addressed  envelope 
for  return  in  case  of  non-acceptance.  All 
articles  submitted  will  be  accepted  or  reject- 
ed within  a  month  from  the  date  of  receipt. 
Accepted  articles  will  be  paid  for  immediate- 
ly after  publication,  not  at  a  word  rate,  but 
at  a  rate  determined  by  their  interest  and 
value  and  by  the  originality  of  the  thought 
contained  in  them.  The  magazine  will  be 
edited,  for  the  Clyde  Iron  Works  of  Duluth, 
Mmn..  by  Charles  H.  Mackintosh  ,to  whom 
all  articles  should  be  submitted. 

The  stone  and  ore  crusher  made  by  the  Eu- 
reka Stone  &  Ore  Crusher  Co..  of  Cedar  Rap- 
ids, formerly  called  '"The  Mitchell"  or  "The 
Eureka-Mitchell"  will  hereafter  be  called  "The 
Eureka."  Experience  proved  that  calling  the 
product  by  a  name  entirely  different  from  the 
firm-name  proved  confusing  to  many  people, 
hence  the  name  of  the  product  and  the  firm 
name  will  now  be  in  harmonv.  The  Eureka 
crusher  (formerly  the  Mitchell),  has  gained 
wide  popularity  because  of  its  many  superior 
features  and  the  manufacturers  are  now  plan- 
ning to  broaden  their  distribution  and  estab- 
lish selling  agencies  in  everv  locality.  Among 
the  advantages  claimed  for  "The  Eureka"  are 
its  economy  of  power  and  the  doing  away  with 
screens.  Rock  may  be  crushed  to  any  size 
from  2^/2  ins.  down  to  the  fineness  of  sand  at 
one  operation.  The  combined  crushing  and 
grinding  motion  of  the  movable  jaw  gives  a 
product  that  is  60  per  cent  uniform  in  size. 
A  6()-page  catalog,  showing  the  15  different 
sizes,    both    portable    and    stationary,    will    be 


Radialaxe.— Paper,  6.\9  ins.;  20  pp.  In- 
gersoll-Rand  Co.,  Broadway,  New  York 
City. 

Bulletin  Form  No.  5003  describes  air- 
driven  coal  cutters. 

Wire  Glass.— Paper,  4x9  ins.;  12  pp  Penn- 
sylvania Wire  Glass  Co.,  Pennsylvania 
Bldg.,   Philadelphia,   Pa. 

This  booklet  illustrates  and  describes  a 
number  of  wire  glass  products. 

Lehigh  Cement.— Paper,  9x12  ins.;  12  pp 
Lehigh  Portland  Cement  Co.,  Peoples  Gas 
Bldg.,  Chicago,  111. 

Illustrations  show  a  number  of  struc- 
tures which  have  been  built  with  Lehigh 
Cement  and  Asbestos  Century  Shingles. 

Castings.— Paper,  3%x6  ins.;  20  pp.  Ches- 
ter Steel  Castings  Co.,  407  Sansome  St., 
Philadelphia.  Pa. 

This  booklet  illustrates  a  number  of 
heavy  gear  castings  made  by  the  above 
company    for    pumps,    dredges,    etc. 

Motor  Car  Illustrations.— Paper.  9x4 
ins.:  48  pp  Chicago  Pneumatic  Tool  Co.. 
1010  Fisher  Bldg..  Chicago,  111. 

This  is  an  interesting  illustrated  hand- 
book for  operators  of  gasolene  motor 
trucks  in  general  and  the  Little  Giant  Com- 
mercial Car  in  particular. 

Barrett  Specification  Roofs.— Paper.  10% 
x8  ins.;  8  pp.  Barrett  Manufacturing  Co.. 
17   Battery   Place,   New   York   City. 

This  booklet  contains  a  large  illustration 
of  the  Bush  Terminal,  New  York,  the  181 
buildings  of  which  are  covered  with  Bar- 
rett   Specification   roofs. 

Fire  Proofing  Service. — Paper.  5V2x73,i 
ins.;  24  pp.  National  Fire  Proofing  Co., 
Chicago,  111. 

This  booklet  is  well  illustrated,  showing 
a  number  of  structures  in  which  building 
tile  and  reinforced  concrete  are  used.  Views 
of  the  testing  laboratories  with  materials 
under  test  are  shown. 

Rickard's  Buckets. — Paper.  314x6  ins.;  12 
pp.  Industrial  Supply  &  Ecjuipment  Co., 
Philadelphia,  Pa. 

This  catalog  illustrates  and  describes  a 
cast  steel  orange  peel  bucket.  Tables  of 
sizes,  capacities  and  dimensions  of  diam- 
eter of  height  when  open  and  closed,  are 
given,  and  illustrated  by  line  drawings. 

Weed  Killer. — Paper,  3%x6  ins.;  6  pp. 
Horticultural  Chemical  Co.,  662  Bullitt 
Bldg,.   Philadelphia,   Pa. 

The  "target  brand"  weed  killer  is  for  the 
purpose  of  keeping  road-ways  and  paths, 
gutters,  sidewalks,  brick  pavements,  etc., 
free  from  weeds.  It  is  a  chemical  for 
sprinkling  the  surface,  and  one  gallon  di- 
luted is  sufficient  to  cover  100  to  ISO  sq. 
yds.,  one  application  being  sufficient  for  a 
season. 

Safe  Drinking  Water. — Paper.  6x9  ins.; 
80  pp.  The  Forbes  Company,  1234  Callow- 
hill  Ave.,   Philadelphia.   Pa. 

This  catalog  discusses  the  methods  of 
water  sterilization.  Illustrations  of  many 
plants,  hospitals,  buildings,  etc..  are  given 
where  installations  of  Forbes  Waaler  Ster- 
ilizers are  placed. 

Pile  Driving  Machinery. — Paper,  10x7->4 
in.;  64  pp.  Union  Iron  Works,  Hoboken, 
N.  J. 

The  1912  pile  driving  machinery  catalog 
of  the  Union  Iron  Works  will  be  of  value 
to  engineers  and  contractors,  as  it  eon- 
tains  a  complete  line  standardized  machines 
to  meet  all  requirements  from  the  12-ton 
hammer    for    driving    the    largest    concrete 


piles  to  the  little  38S-lb.  Midget  for  driving 
the  lightest  material.  Complete  descrip- 
tions, illustrations,  tables  of  dimensions, 
sizes,  etc.,  are  given.  Views  of  construc- 
tion work  showing  the  application  of  pile 
hammers,  with  brief  description  of  the 
work,  are  given.     This  is  catalog  No.  4. 

Expanded  Metal.— Paper,  6x9  ins.;  12  pp. 
Northwestern  Expancd  Metal  Co.,  37  W. 
Van    lUiren    St.,   Chicago,    111. 

This  bulletin  entitled  "Expanded  Metal 
Construction"  is  the  July  number  issued  by 
this  company  showing  views,  with  brief 
descriptions,  of  a  number  of  structures  in 
which   expanded   metal   has   been   used. 

Acme  Buckets.— Paper,  6x9  ins.;  20  pp. 
Acme      Equipment      &      Engineering      Co., 

Cleveland.   Ohio. 

This  catalog  contains  illustrations  and 
descriptions  and  letters  of  recommenda- 
tion of  the  Doud  '.\cme"  Center-Dump 
Bucket.  Tables  of  sizes,  capacities,  prices, 
etc..  are  given. 

Tackle  Blocks.— Paper,  10x7  in.;  58  pp. 
W.  H.  McMillan's  Sons,  153  South  St.,  New 
York  City. 

This  is  catalog  No.  28  and  gives  illustra- 
tions and  tal)les  of  sizes  and  prices  of 
tackle  blocks,  shackles,  sheaves,  bushings, 
etc.  .An  enclosed  folder,  6x9  ins.,  4  pp.,  il- 
lustrates and  describes  a  useful  clamp  for 
hanging  and  automatically  releasing  fire 
hose  from  a  ceiling. 

Blowers.— Paper,  7x10  ins.;  8  pp.  The 
Emerson   Electric  Mfg.  Co.,  St.  Louis,   Mo. 

This  is  Bulletin  No.  3312.  which  illus- 
trates and  describes  electrically  operated 
blowers  for  hot-air  furnaces  for  residence 
use. 

Bulletin  No.  3321  illustrates  and  describes 
bipolar  ventilated  motors.  Bulletin  No.  3912 
illustrates  and  describes  factory  sewing 
machine  motors  with  power  transmitters. 

Electrical     Machinery. — General     Electric 

Co..    Schenectady.    N.   Y. 

Bulletin  No.  4949,  paper,  8xl0j4  ins.,  8 
pp..  is  devoted  to  direct  current  portable 
instruments  for  laboratory  and  general  test- 
ing purposes.  Bulletin  4910.  8xl0'4  ins..  12 
pp.,  is  devoted  to  oil  break  switches  for  600, 
4,500  and  7.500  volt  alternating  current  cir- 
cuits. The  bulletin  enters  into  the  details 
of  construction  and  contains  dimensions 
and  connecting  diagrams.  Bulletin  4938, 
8x10%  ins.,  16  pp..  is  devoted  to  type  "H" 
transformers,  superseding  the  previous 
bulletin   on  the   same  subject. 

Cable  Excavator. — Paper.  10,r<ix7'4  ins.; 
16  pp.  Calile  Excavator  Co..  Arcade  Bldg., 
Philadelphia.    Pa. 

This  catalog  illustrates  and  describes  the 
Hadsel  and  Lon.gnaker  Patented  Slack  Ca- 
ble Excavator  for  such  work  as  canals, 
railway  improvements,  quarry  stripping, 
sand  and  gravel  washing,  screening  and 
loading.  The  cable  excavator  is  adapted 
for  sewer  work  and  other  narrow  trenches. 
Complete  illustrated  descriptions  are  given, 
including  line  drawings  and  half-tones,  also 
tables  giving  sizes  and  capacities  of  buck- 
ets and  engines,  cables,  etc.,  and  the  hauling 
capacity  in  tons  for  the  various  types  of 
machines. 

Smooth-On  Iron  Cement. — Paper.  4Hx 
6%  ins.;  74  pp.  Smooth-On  Manufacturing 
Co.,  572  Communipaw  .\ve.,  Jersey  City, 
N.  J. 

This  illustrates  and  describes  the  uses 
as  a  water-proofing  for  leaky  concrete  walls 
and  floors.  Detailed  illustrations  and  de- 
scriptions show  methods  of  application  and 
results  of  various  structures. 

.Another  book  called  Smooth-On  Con- 
struction Book  No.  10.  4%x6!4  ins..  96  pp., 
contains  a  lar.ge  amount  of  useful  informa- 
tion and  instructions  for  the  application  of 
this  water-proofing  material  to  leaky  pipe 
seams,  cracked  ca<tini:s  and  leaks  in  iron, 
steel  or  lead  pipe- 
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Alabama. 

Business  men  of  Montgomery,  Ala.,  will 
solicit  subscriptions,  amounting  to  $80,000,  for 
the  Montgomery  &  Chattanooga  Railroad  m 
an  effort  to  have  the  roads  built  from  Mont- 
gomery to  Central  instead  of  from  Alexander 
City  to  Central,  M.  C.  Stokes  is  promoter 
of  the  project. 

We  are  advised  that  there  is  no  truth  m  the 
report  that  the  Central  of  Georgia  Ry.  is  con- 
templating the  extension  of  its  line  from  -An- 
dalusia, Ala.,  to  Pensacola,  Fla. 

The  Dorthan,  Marianna  &  Gulf  R.  R.  is  pro- 
jecting a  100  mile  line,  from  Dortham,  A\a., 
through  Cottonwood,  Ala.,  Malone,  Fla., 
Greenwood,  Fla.,  and  Marianna,  Fla..  to  the 
Gulf.  About  $100,000  capital  has  been  se- 
cured for  construction  purposes.  The  chief 
engineer  was  to  be  selected  last  week  and 
surveys  were  to  be  started  then.  J.  D.  Smith, 
Marianna,   Fla.,   is   vice  president. 

Incorporation  papers  have  been  filed  with 
the  Probate  Judge  at  Carr-ollton  for  the  con- 
struction and"  operation  of  the  Memphis,  Co- 
lumbus &  Gulf  R.  R.  This  road  is  to  be  built 
from  Okolona,  Miss,,  passing  through  Colum- 
bus, down  the  Tombigbee  river  by  Pickensyille 
and  Aliceville,  this  county,  with  its  terminus 
at  Demopolis,  .Ma. 

Arizona. 

The  Copper  Queen  Co.  has  completed  two 
surveys  for  the  construction  of  a  railroad 
from  Tucson,  Ariz.,  to  the  Geeseman-Leather- 
wood  mine.  One  route  is  via  Oracle  and 
the  other  up  Canada  del  Oro.  It  is  probable 
that  active  construction  work  will  be  started 
shortlv. 

It  is  rumored  that  the  Santa  Fe  Co.  is 
planning  to  extend  the  Bradshaw  Mountain 
Railroad  from  its  present  terminus  at  Crown 
King  across  to  Wickenburg,  southwest  of  that 
poiiit  on  the  Santa  Fe,  Prescott  &  Phoenix 
R.  R.,  a  distance  of  25  miles.  W-  A.  Drake, 
Prescott,  Ariz.,  is  Vice  President  and  General 
Manager  of  the  Santa  Fe,  Prescott  &  Phoenix 
R    R 

The  Board  of  Directors  of  the  El  Paso  & 
Southwestern  System.  H.  J.  Simmons,  Gen- 
eral Manager.  El  Paso.  Tex.,  are  understood 
to  have  approved  the  surveys  for  an  exten- 
sion from  Tucson  Sc  Globe,  via  Oracle,  Mam- 
moth and  Camp  .\pache.  The  route  will  be 
about  110  miles  long  and  the  cost  of  con- 
struction will  probably  be  less  than  the  67- 
mile  extension  from  Fairbank  to  Tucson,  which 
is  now  being  completed.  It  is  possible  that 
the  bids  for  the  Globe  extension  will  be  t.iken 
next  month. 

Arkansas. 
The  Kansas  City  &  Memphis  Ry.,  M.  Hays, 
Chief  Engineer,  Rogers.  .\rk..  will  soon  com- 
mence work  on  its  extension  toward  Fayette- 
ville.   Ark. 

It  may  be  stated  on  good  authority  that 
there  is  nothing  to  the  rumor  that  the  St. 
Louis  &  San  Francisco,  proposes  to  double 
track  from  Jonesboro  to  Bridge  Junction.  The 
company,  however,  has  had  under  considera- 
tion for  a  number  of  years,  the  double  track- 
ing of  its  line  between  Marion,  Ark.,  and 
Yale,  Tenn.,  which  are  just  north  and  south 
of  Memphis,  and  the  second  track  is  to  be 
constructed  for  the  purpose  of  connecting  the 
two  yards.  At  the  present  time,  however, 
there  is  no  intention  to  authorize  this  ex- 
penditure in  the  very  near  future. 

California. 

®The  Public  Works  Commissioners  of  San 
Francisco  have  awarded  the  contract  for  con- 
structing a  reinforced  concrete  building  at  the 
northwe'st  corner  of  Geary  St.  and  Presidio 
Ave.,  to  be  used  as  a  car  house,  office  and  sub- 
station for  the  Gearv  Street  Municipal  Rail- 
way, to  F.  Rolandi,  for  $210,000. 

Steps   are   being   taken   to   secure   the   con 


struction  of  a  branch  railroad  from  Corcoran 
to  Alpaugh.  It  is  stated  that  if.  the  Santa  te 
cannot  be  induced  to  build  the  line  it  will  be 
built  bv  a  private  stock  company.  Frank  A. 
Cleveland.  Corcoran,  Cal.,  is  interested. 

The  officers  of  the  Southern  Pacific  are 
understood  to  have  issued  orders  for  the  con- 
struction of  the  Magnesite  spur  of  the  Porter- 
ville  Northwestern.  The  road  leaves  the 
main  line  of  the  Porterville-Northwestern 
near  the  Wilcox  place  and  runs  in  an  easterly 
and  southerly  direction  to  the  mines  of  the 
Tulare  County  Power  Co.  It  will  be  2% 
miles  in  length  and  will  cost  approximately 
$40,000.  „    ,         ,       , 

The  San  Diego,  Riverside  &  Los  Angeles 
Ry..  projecting  an  electric  line  between  the 
places  named,  is  reported  to  have  disposed  of 
an  $8,000,000  bond  issue  for  construction  and 
equipment  purposes.  .-Xs  projected,  the  line  is 
to  be  built  from  San  Diego  to  Los  .Angeles 
by  way  of  Escondido,  San  Jacinto  and  River- 
si'de.  The  power  is  to  be  developed  in  the 
San  Jacinto  mountains.  G.  W.  Pursell,  709 
Timken  Bldg.,  San  Diego,  Cal.,  is  General 
Manager. 

The  Diamond  Match  Co.,  F.  A.  Compton, 
Chief  Engineer,  Stirling  City,  is  making  sur- 
veys for  logging  roads  by  which  the  logs  from 
several  belts  of  timber  can  be  hauled  to  the 
mill  at  Lyonsville. 

Colorado. 
Ditspatches  quote  W.  B.  Scott,  Vice  Presi- 
dent and  General  Manager  of  the  Union  Paci- 
fic, as  stating  that  if  the  harvest  of  the  crops  in 
the  fall  proved  up  to  present  expectations,  the 
Union  Pacific  will  probably  begin  the  construc- 
tion of  the  Fort  Morgan  cutoff,  which  will 
cost  between  $2,000,000  and  $3,000,000  and  will 
reduce  the  distance  between  Denver  and  Fort 
Morgan  25  miles. 

Florida. 

Clearing  and  grubbing  work  for  the  pro- 
jected line  of  the  Atlantic.  Okeechobee  & 
Gulf  Ry.  has  been  started  at  a  point  about  six 
miles  from  Tampa.  The  right-of-way  will  be 
cleared  first  to  Ruskin.  20  miles  southeast,  and 
grading  work  will  follow  the  clearing.  From 
Ruskin  the  work  will  be  extended  on  to  Fort 
Meade,  Arcadia,  thence  across  to  Fort  Lauder- 
dale on  the  East  Coast.  Hiram  McElroy, 
Tampa.  Fla.,  is  Chief  Engineer. 

Georgia. 

4»The  Georgia  Coast  &  Piedmont  R.  R..  A. 
de  Sola  Mendes.  Darien,  Ga.,will  award  con- 
tracts on  Julv  15  for  structures  in  connection 
with  its  proposed  new  15  mile  hue  from 
Darien  to  Brunswick,  Ga.,  and  its  40  mile 
line  to  Vidalia,  Ga. 

®John  F.  Lamb,  Thomasville,  Ga.,  has  been 
awarded  the  contract  for  the  completion  of 
the  work  on  the  Flint  River  &  Northeastern 
R.  R.  The  work  will  include  track  laying  be- 
tween Bridgeboro  and  Pelham  and  will  cost 
about  $20,000.  The  road  will  be  in  operation 
by  .August  15. 

The  Shearwood  Ry.  Co.  mentioned  in  our 
June  19  issue  is  projecting  a  42-mile  north 
and  south  line.  J.  S.  Baxter,  Garnett,  S.  C,  is 
Chief  Engineer  and  J.  N.  Shearhouse,  Brook- 
let,   Ga.,    is    President. 

The  Elberton  &  Eastern  Ry.  has  made  sur- 
veys for  a  projected  23-mile  line  for  Tignall. 
Ga..  to  Lincolnton,  Ga.  Construction  contracts 
will  be  let  this  year.  .Alex.  Wilson,  Elberton, 
Ga..  is  Chief  Engineer. 

It  is  reported  at  Atlanta,  Ga.,  that  the 
Southern  Ry.  will  shortly  take  up  the  mat- 
ter of  double-tracking  the  line  from  that 
place  to  Gainesville.  W.  H.  Wells,  Washing- 
ton,  D.    C,    is   Chief   Engineer. 

The  Georgia  &  Florida  Railroad  has  a  corps 
of  Civil  Engineers  making  a  survey  for  the 
proposed  line  from  St-  Claire  to  Augusta, 
Ga.,  passing  near  Story's  Mill,  across  Ridge, 
and   on   to   Augusta   between    the    Central   of 


Georgia  and  the  Augusta  Southern  Railroads. 
W.  B.  Denham,  Augusta,  Ga.,  is  General 
Manager, 

Illinois. 
®The  Porter,  McCully  Construction  Co., 
.Mackinaw,  111.,  has  been  awarded  the  con- 
tract for  the  grading  and  concrete  bridge  and 
culvert  work  for  OM:  miles  of  line  from  St. 
David  to  Lewiston,  for  the  Illinois  Central 
Electric  Ry.  Co.  of  Canton,  111.  This  is  an 
extension  in  a  south  direction.  Construction 
work  is  already  begun  at  the  northern  end  ef  . 

the  work.     Geo.  W.  Cliandler,  230  E.   Chest-        I 
nut    St.,   Canton,   111.,   is    the   engiecer.  1 

The  city  of  Macomb,  111.,  has  subscribed  for 
$120,000  of  bonds  for  the  construction  of  the 
proposed  St.  Louis,  Macomb  &  Northern  R.  R. 
which  is  projected  to  run  from  a  point  on 
the  Santa  Fe  in  Henderson  County  to  Ma- 
comb and  connect  with  the  old  Macomb  & 
Western.  „    r,    . 

The  Chicago  Great  Western  R.  R.  is  plan- 
ning the  construction  of  a  spur  track  between 
Rice  and  Aiken,  111.,  to  the  Great  Western 
Lead  Company's  mine,  a  distance  of  1  mile. 
W.  .A.  Christian,  Chicago,  111.,  is  Assistant 
Engineer. 

the  Chicago,  Milwaukee  &  St.  Paul  Ry.  has 
made  some  surveys  for  third  track  between 
Savanna  and  .Ashdale  to  reduce  present  grades 
east  from  Savanna,  but  nothing  further  than 
this  has  been  done.  The  company  is  not  con- 
templating a  third  track  from  Chicago  to 
Savanna. 

Final    steps    are    being    taken    toward    ac- 
quiring the  site  for  the  proposed  freight  ter- 
minal  of  the   Minneapolis,   St,   Paul   &    Sault 
Ste.    Marie   Ry.,   at   Chicago.     A   verdict   has 
just   been   recorded   in   Judge   Gibbons    Court 
whereby  twelve  owners  of  property  which  the 
company  sought  to  acquire  have  been  awarded 
a  total  of  $137,238.    The  verdict  was  rendered 
in    a   condemnation    suit   lasting   three    weeks. 
Nine  parcels  of  property  were  involved.     The 
property  is  located  in  the  territory  bounded  by 
12th  PI.  W.   15th  St.  and  Canal  and  Clmton 
Sts..   which    was   chosen    several    months   ago 
as  the  location  for  the  terminal  buildings  and 
tracks.      The    nine    parcels    condemned    were 
part  of  the  56  parcels  of  property  which  the 
company  began  to  acquire  some  time  ago.  The 
new    terminal   will   cost    $5,000,000.    and    it    is 
hoped  to  complete  it  within  the  next  year. 
Indiana. 
The  Board  of  Public  Works  of  Fort  Wayne, 
Ind.,   has   opened  bids    for   the   city's   portion 
of    the  track  elevation  at   Union  and  College 
Sts.      The    Brooks    Construction     Co.,     Fort 
Wayne,  was  the  low   bidder. 
Iowa. 
The  city  of  Centerville,   la.,  will  vote  July 
18  on   granting  the   Southern    Iowa   Traction 
Co.    a   franchise  to   extend   its   tracks   to   the        | 
public  square  of  the  city  and  construct  a  pow- 
er plant  to  supply  current  for  interurban  cars. 
This  is  the  line  that  runs  from  Albia  to  Cen- 
terville.  which   is   now   owned   by    Dr.   J.    L. 
Sawyers  of  Centerville.  and  W.  .A.  Boland  of 
New  York.     They  contemplate  putting  on  an 
interurban  service  between  the  two  cities  and 
establishing  a  park  on  the  Chariton  river  four 
miles    north    of    Centerville.      An    option    has 
been  taken  on  twenty-eight  acres  of  land  for 
that  purpose.  ^  t,     ■  i 

According  to  advices  from  Cedar  Rapids, 
la..  General  Right  of  Way  Agent  Sutherland 
of  the  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
is  taking  final  steps  toward  the  consumma- 
tion of  the  purchase  of  a  strip  of  Cedar  Lake 
at  Cedar  Rapids,  la.,  for  the  purpose  of 
straightening  its  tracks  and  enlarging  its  gen- 
eral facilities  in  Cedar  Rapids. 
Kansas. 
The  Wichita  Union  Terminal  Ry.  Co.,  C.  J. 
Skinner,  Engineer.  Wichita,  opened  bids  yes- 
terday   (July  9)    for  the   concrete   work   and 


•I- indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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excavation  work  for  its  track  elevation  in 
Wichita.  The  concrete  work  includes  the  re- 
taining walls  and  subway  construction,  extend- 
ing from  Central  Ave.  south.  These  walls  at 
Central  Ave.  will  be  3  ft.  high  and  at  Douglas 
Ave.  14  ft.  high.  The  grading  work  con- 
templates the  handling  of  260,000  cu.  yds.  of 
earth,  which  will  have  to  be  brought  into  the 
city  for  the  purpose  of  raising  the  track  grade. 

The  Arkansas  Valley  Interurban  Ry.  Co., 
O.  A.  Boyle,  General  Manager,  Wichita,  Kan., 
is  still  working  on  securing  the  right  of  way 
of  its  projected  extension  from  Halstead  to 
Ktitchison,  and  it  will  probably  be  some  time 
before  the  work  of  extending  the  line  can  be 
started. 

Officials  of  the  Santa  Fe  system  have  de- 
cided upon  the  expenditure  of  about  $57,000 
for  the  construction  of  a  new  depot  at  Harper, 
Kan.,  and  also  for  the  extension  of  the  yard 
facilities. 

Engineers  surveying  the  proposed  line  of 
the  Newton,  Kansas  &  Nebraska  R.  R.  have 
reached  Abilene,  Kan.,  crossing  the  Kansas 
River   about   2   miles   north   of   the   city. 

Kentucky. 

The  Knox  Creek  R.  R.  Co.  incorporated 
last  week  with  a  nominal  capital  stock  of  $50,- 
000,  propose  to  construct  a  line  nine  miles 
long  from  the  Kentucky  and  Virginia  line, 
near  the  mouth  of  Knox  Creek  valley.  The 
incorporators  are  W.  M.  Ritter,  James  L. 
Hammill,  C.  B.  Weakley,  J.  J.  Divine,  H.  P. 
Moore,  O.  Burlingame  and  J.  W.  Mayhew,  all 
of  Columbus,  O. 

Officials  of  the  Chicago,  Memphis  &  Gulf 
Ry.  are  making  arrangements  to  proceed  with 
the  construction  of  the  line  on  from  Hick- 
man, the  present  Kentucky  terminus.  Good 
progress  is  being  made  by  the  right  of  way 
agent,  and  it  is  believed  that  actual  work  will 
be  commenced  shortly.- 

Minnesota. 

®A.  B.  Cook  &  Co.,  557  Gilfillan  Bldg.,  St. 
Paul,  Minn.,  has  been  awarded  a  contract  for 
grading  about  20  miles  of  new  double  track 
line  between  Hopkins  and  Cologne,  Minn.,  for 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. 

Residents  of  Beniidji  have  subscribed  $6,300 
toward  the  construction  of  the  proposed  street 
railway  in  that  city.  It  is  planned  to  build  a 
3-mile  line  at  first,  and  the  cost  of  this  is 
estimated  at  about  $40,000.  Mayor  Malzaten 
is  interested. 

Mississippi. 

®The  contract  for  the  construction  of  the 
Meridian  &  Memphis  R.  R.,  35  miles  from 
Meridian  to  Union,  Miss.,  has  been  let  to  J. 
A.  Perdue  &  Co.,  Pine  Bluff,  Ark.  The  con- 
tractors are  able  to  use  100  or  more  station 
men,  also  several  small  team  outfits.  Head- 
quarters are  at  Meridian,  Miss. 

The  Business  League  of  Columbus,  Miss., 
lias  endorsed  the  application  of  the  promoters 
of  the  Memphis,  Columbus  &  Gulf  R.  R.  (for- 
merly the  Columbus  &  Tombigbee  Valley 
R.  R.)  to  have  the  City  Council  call  an  elec- 
tion to  submit  to  the  voters  the  proposition 
of  donating  a  bonus  of  $50,000  to  the  project. 
The  headquarters  of  the  company  are  at  Oko- 
lona.  Miss.,  which  city  recently  voted  $30,000 
toward  the  new  line. 

Missouri. 

A  project  is  under  consideration  for  the 
construction  of  an  interurban  line  from  Leb- 
anon to  Nevada,  Mo.,  passing  through  Buffalo, 
Bolivar,  Fair  Play,  Stockton  and  Jerico 
Springs.  Thompson  Brothers  of  Kansas  City, 
are  the  promoters. 

The  Iron  County  Central  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $60,000, 
and  proposes  to  build  a  6-mile  line  from  Bix- 
by,  Mo.,  to  some  timberlands.  L.  T.  Carroll, 
D.  A.  Bi.xby  and  A.  B.  Brigham,  St.  Louis. 
Mo-,   are  incorporators. 

The  Mi.'!sissippi  River  &  Bonne  Terrc  Ry., 
R.  R.  S.  Parsons,  Vice  President,  Bonne  Ter- 
re.  Mo.,  has  purchased  the  St.  Francois  Coun- 
ty R.  R.  The  St.  Francois  County  R.  R.  is  an 
electric   line   running   from   Flat   River   in   the 


lead  belt  via  Esther  and  Farniington  to  De- 
lassus,  a  distance  of  about  12  miles. 

The  St.  Joseph  Railway,  Light,  Heat  & 
Power  Co.,  J.  H.  Van  Brunt,  (jeneral  Man- 
ager, 424  Edmond  St.,  St.  Joseph,  has  made 
surveys  and  has  secured  practically  all  right 
of  way  for  an  extension  of  its  22d  St.  car  line 
to  a  point  near   Mount  Olivet  Cemetery. 

Montana. 

©Winston  Bros.  Co.,  Minneapolis,  Minn., 
has  awarded  the  following  sub-contracts  on 
the  construction  of  tlie  (ireat  Falls  extension 
of    the    Chicago,    Milwaukee    &    Puget    Sound 

The  20  miles  in  the  vicinity  of  .Arrow  Creek, 
or  the  east  of  the  Winston  contract,  has  been 
let  to  John  O'Neil  &  Sons  who  are  now  en- 
gaged in  work  on  the  Moccasin  line  of  the 
Great  Northern.  This  contract  is  for  all 
team  work,  no  steam  shovel  work  being  re- 
quired on  that  division.  Walker  &  Stickler, 
secured  the  second  20  miles,  which  is  all 
team   work. 

The  mile  of  heavy  work  in  the  immediate 
vicinity  of  Belt  Creek  which  involves  a  tun- 
nel of  something  more  than  650  ft.  was 
awarded   to   Poupere  &  McVay. 

The  next  3,500  ft.  of  work  just  east  of  Red 
coulee,  which  is  some  very  heavy  rock  work, 
will  be  done  by  Nelson  &  Johnson  of  Min- 
neapolis. E.  S.  Hill  of  St.  Paul  secured  the 
next  mile  and  a  little  over,  the  work  requir- 
ing steam  shovel  equipment.  Mr.  Hill  is 
just  completing  a  large  contract  at  Tacoma, 
Wash.,  and  will  have  his  outtit  on  the  way 
here  in  a   few  days. 

From  the  end  of  the  strip  of  work  to  be 
done  by  Mr.  Hill  to  the  city  line,  the  work  has 
been  cut  into  two  sections.  All  steam  shovel 
work  on  both  sections  will  be  done  bj'  Win- 
ston Bros.,  with  their  own  outfits  and  the 
eighth  section  will  be  completed  by  their  out- 
fits. The  ninth  section  requires  considerable 
team  work  and  all  team  work  in  the  ninth 
section  which  comes  up  to  the  city  limits 
will  be  done  by  H.  M.  Parker  of  Minneapolis. 

It  is  reported  to  have  been  announced  by 
Carl  Gray,  President  of  the  Great  Northern 
Ry.,  that  the  company  will  start  track  laying 
at  once  on  the  new  branch  under  construc- 
tion between  Great  Falls  and  Augusta,  a  dis- 
tance of  about  50  miles. 

The  Chicago,  Milwaukee  &  Puget  Sound, 
according  to  reports  from  Tacoma,  Wash., 
will  next  take  up  the  matter  of  extending  its 
line  300  miles  from  Missoula  via  Flathead 
Valley  and  Kalispell  to  Fernie,  B.  C,  and  to 
Devote,  Mont.  The  new  line  will  open  up 
the  Flathead  country  and  the  hard  coal  fields 
of  Crow's   Nest   Pass  district. 

Nebraska.  gf- 

The  L^nion  Pacific,  according  to  advices 
from  Omaha,  Neb.,  has  completed  the  survey 
of  the  proposed  line  from  Rock  Springs  into 
the  Jackson  Hole  country,  a  distance  of  100 
miles  northeast.  R.  L.  Huntley,  Omaha,  Neb., 
is  Chief  Engineer  and  Assistant  General 
Manager. 

Nevada. 

Palmer,  McBryed  &  Quale,  who  have  a  con- 
tract for  four  miles  of  the  Fcnley-Wads- 
worth  branch  of  the  Southern  Pacific,  have 
taken  a  contract  for  double-tracking  3  miles 
of  the  line  from  Ware,  Nev.,  eastward,  and 
work  will  be  started  innnediately.  C.  L.  Ed- 
wards is  superintendent  of  the  construction 
company. 

New  York. 

®The  contract  for  the  beginning  of  the  new 
Manhattan  Station  of  the  Brooklyn  Bridge 
has  been  awarded  by  Bridge  Conunissioner 
O'Keefe,  New  York  City,  to  the  Northeastern 
Construction  Co.,  at  $408,000.  The  contract 
covers  principally  the  work  of  connecting  the 
tracks  of  the  subway  under  the  new  Munici- 
pal Building  with  the  Brooklyn  Rapid  Transit 
tracks.  The  next  step  will  probably  be  the 
contract   for  the   superstructure. 

®Thc  International  Tniction  Co..  Buffalo, 
N.  Y.,  has  awarded  a  contract  to  the  Henry 
P.  Burgard  Co.,  Buffalo,  for  relaying  its  Lo- 


cust St  .track  at  Lockport  and  for  rcpaviiig  the 
street. 

Board  of  Aldermen  of  Troy,  N.  Y.,  will 
probably  pass  the  ordinance  giving  the  United 
Traction  Co.  of  .Albany,  permission  to  extend 
its  Mill  St.  line  in  South  Troy  through  what 
is  known  as  the  new  village. 

The  Public  Service  Commission,  First  Dis- 
trict, New  York  City,  will  probably  let  con- 
tracts this  month  for  the  extension  of  the  4th 
Ave.  subway  from  43d  St.  to  80th  St.,  Brook- 
lyn. 

The  State  Court  of  Appeals  has  upheld  the 
so-called  preferential  clauses  in  the  pending 
New  York  City  subway  contracts  calling  for 
an  expenditure  of  $290,000,000  by  the  Inter- 
borough  and  Brooklyn  Rapid  Transit  Com- 
panies and  New  York  City. 

The  Public  Service  Commission  of  the 
First  Di.strict,  New  York  city,  has  adopted 
a  resolution  laying  out  a  route  for  a  moving 
platform  subway  under  34th  St.,  Manhattan, 
from  the  westerly  side  of  3rd  Ave.  to  a  point 
between  8th  and  9th  Avcs.  The  laying  out 
of  this  route  was  not  acted  upon  as  a  part  of 
the  so-called  dual  system  of  rapid  transit  ex- 
tension, but  came  as  a  result  of  the  proposals 
of  the  Continuous  Transit  Securities  Co.,  of 
which  Max  E.  Schmidt  is  President  and  in 
which  Stuyvesant  Fish  and  otliers  have  been 
actively  interested.  The  route,  as  laid  out, 
calls  for  two  loops  in  addition  to  the  line 
under  34th  St.  The  first  loop  will  begin  at 
34th  St.  and  3rd  Ave.  and  extends  under  34th 
St.,  2d  Ave.,  35th  St.  and  3d  Ave.  to  the 
point  of  beginning.  The  second  loop  will  ex- 
tend from  a  point  in  34th  .St.  between  8tli  and 
llth  .\ves.,  under  34th  St.,  9th  .Xve.  and  pri- 
vate property  to  the  point  of  beginning.  The 
provisions  as  to  the  general  mode  of  opera- 
tion are  that  the  route  may  be  operated  either 
by  moving  platforms  or  by  separate  cars  or 
trains  or  by  any  other  device  or  means  in  the 
construction  of  which  stationary  means  for 
guiding  a  conveyance  in  a  definite  path  and 
means  for  propelling  such  conveyance  arc 
necessarj'  elements.  TIic  provision  was  thus 
made  broad  enough  so  that  if  it  was  deemed 
advisable  to  abandon  the  moving  platform 
method  of  operation,  the  route  could  be  oper- 
ated by  separate  cars  or  trains. 
North  Dakota. 

The  City  Council  of  Fargo,  X.  Dak.,  has 
granted  a  25-year  franchise  to  the  Fargo  & 
Moorhead  Street  Ry.  Co.,  Fargo,  N.  Dak., 
on  condition  that  they  build  an  extension 
from  Moorhead  to  Dilworth,  Minn.,  within 
a  period  of  six  months.  Construction  work 
will  probably  be  started  in  the  near  future. 

Ohio. 

®The  Cleveland  Ry.  Co.,  Cleveland.  O-,  has 
awarded  a  $139,750  contract  to  the  Westing- 
house  Electric  &  Manufacturing  Co..  for  new 
machinery  to  be  installed  in  four  Cleveland 
railway  power  houses  and  to  be  used  in  con- 
nection with  the  power  to  be  furnished  the 
street  railroad  by  the  Cleveland  Electric  Il- 
luminating Co. 

The  Columbus  Urhana  &  Western  Electric 
Ry.  Co..  100  W.  Gay  St.,  Columbus,  C,  h.is 
petitioned  the  Common  Pleas  court  to  permit 
the  issue  of  $286,000  receiver's  certificates,  to  be 
made  a  lien  on  the  property  so  that  the  road 
may  be  etxended  to  Dublin  and  thence  to  the 
Girls'  Industrial  school  near  Delaware,  It 
now  extends  only  to  Fishinger's  dam.  It  is 
also  asked  that  condemnation  proccdings.  to 
secure  the  necessary  rights-of-way  may  be  be- 
gun at  once.  The  legislature  appropriated  in 
1911.  $25,000  for  the  extension  of  an  iloctric 
line  to  the  industrial  .school,  which  tlie  C.  U, 
&  W.  will  seek  if  the  court  permits  the  pro- 
posed extension  of  11,1  miles. 

The  Cleveland.  Painesville  &  Eastern  R.  R. 
now  operating  a  traction  line  from  Cleveland 
to  Ashtabula,  is  planning  to  continue  its  ser- 
vice on  through  to  Erie  and  later  ,on  to 
Buffalo. 

The  General  Gas  &  Electric  Co.  organized 
reccnilv  under  the  laws  of  Maine  with  an  au- 
thorized capital  of  $10,000,000  common,  $10.- 
000,000  preferred  stock  and  $20,000,000  first 
lien   convertible  S   per  cent  bonds,   will   take 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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over  the  Vermont  Power,  Railway  &  Light 
Co.  and  the  Northwestern  Ohio  Railway  & 
Power  Co.  The  Vermont  Company  operates 
the  Rutland  Railway,  Light  &  Power  Co.  and 
the  Fair  Haven  Electric  Co.  The  North- 
western Ohio  Railway  &  Power  Co.  is  a  re- 
organization of  the  Toledo,  Port  Clinton  & 
Lakeside  Ry.  Co.  It  has  applied  to  the  Ohio 
public  service  board  for  permisison  to  issue 
$1,100,000  5  per  cent  bonds,  $r)00.000  preferred 
stock  and  $800,000  common  stock,  to  be  used 
for  the  acauisition  of  the  Toledo,  Port  Clin- 
ton &  Lakeside. 

Following  a  meeting  of  stockholders  and 
bondholders  of  the  Akron  &  Alliance  Short 
Line  Ry.  Co.  at  Alliance,  O.,  it  has  been  an- 
nounced that  work  will  be  started  at  once 
and  continued  to  completion.  The  capital 
stock  of  the  company  has  been  increased  from 
$800,000  to  $1,000,000. 

Oklahoma. 

It  has  been  announced  by  the  recently  in- 
corporated Dunlap,  Northern  &  Pacific  Ry.  Co. 
that  active  construction  work  will  be  started 
on  the  proposed  line  from  Dunlap,  Harper 
County,  Okla.,  northward  to  Ellis,  Kan.,  a 
distance  of  150  miles,  by  August  1.  The  new- 
road  will  connect  at  Dunlap  with  the  Wichita 
Falls  &  Northwestern  and  at  Ellis  with  the 
Union  Pacific  Ry. 

The  Missouri.  Oklahoma  &  Gulf  Ry.  will 
build  shops  and  terminals  at  Henryetta,  Okla., 
costing   about   $.300.00(1. 

Oregon. 

The  Portland,  Eugene  &  Eastern  has  part- 
ly surveyed  the  route  for  the  construction 
of  the  proposed  branch  line  from  a  point  at 
or  near  Molalla,  thence  southwest  through  or 
near  Silvcrton  to  a  point  near  Salem,  Ore. 

Pennsylvania, 

®Thc  Haltimore  &  Ohio  R.  R.  has  award- 
ed 70.000  yds.  mostly  rock  excavation,  and 
2,500  yds.  concrete  masonry  to  \V.  M.  Ke- 
fauver  Co.,  of  Baltimore,  Md.  The  work  is 
located  at  Garrett,  Pa. 

A.  E.  Anderson,  President  of  the  Subway 
Co.,  has  filed  with  the  City  Council  of  Pitts- 
burg, plans  for  the  proposed  lines  imder  the 
city.  .'Xn  acceptance  of  the  ordinance  granting 
the  construction  of  the  underground  railroad 
was  also  filed.  The  subway  company  plans 
to  carry  its  lines  through  the  South  Hills  to 
connect  with  surface  lines  running  to  Free- 
port,  Pa..  Youngstown  and  Steubenville,  O.. 
and    Fairmont.   \V.   Va. 

It  is  rumored  that  the  officials  of  the  Buf- 
falo, Rochester  &  Pittsburgh  R.  R.  have  under 
consideration  the  improvement  of  the  Indiana 
(Pa.)  branch  of  the  road  from  Josephine  to 
Punxsutawney,  Pa.  The  work  contemplated 
includes,  it  is  said,  double-tracking,  construc- 
tion of  fills,  etc.  E.  F.  Robinson,  Rochester, 
N.    y.,   is    Chief   Engineer    of   the    road. 

South  Dakota. 

®John  Marsch,  Borland  Bldg.,  Chicago.  111., 
has  been  awarded  a  contract  for  grading  about 
15  miles  of  new  double  track  line.  Twin 
Brooks  to  Summit,  S.  Dak.,  for  the  Chicago, 
Milwaukee  &  St.  Paul  Ry. 

Tennessee. 

The  Nashvillc-Gallatin  Interurban  Ry.  will 
probably  be  completed  about  Sept.  1,  and  it 
is  likely  that  a  proposition  will  then  be  sub- 
mitted to  Bowling  Green  and  Franklin,  Ky., 
and  intermediate  points,  with  a  view  of  extend- 
ing the  line  to  the  former  place.  It  is  prob- 
able that  citizens  residing  at  points  between 
Bowding  Green  and  Gallatin  will  be  asked  to 
sub.scribe  $200,000  to  the  capital  stock  of  the 
interurban  company  and  if  the  proper  encour- 
agement is  given  the  company,  the  new  inter- 
urban line  from  Nashville  to  Bowling  Green 
can  be  completed  and  put  in  operation  within 
the  next  18  months.  H.  H.  Mayberry,  Nash- 
ville, Tenn.,  is  President. 

The  Tennessee  Western  R.  R.  Co.  of  David- 
son County  has  been  chartered  with  a  capital 
stock  of  $10,000  and  proposes  to  build  and 
opTate  a  railroad  from  Iron  City,  in  Law- 
rcr.ce   ccimty',   through   Wayne  county   and   to 


Olive  Hill,  iu  Hardin  county.  The  incorpora- 
tors are  C.  N.  Brady,  R.  D.  Baker,  W.  W. 
Collier.  J.  P.  Pendleton  and  John  H.  De  Witt. 

Texas. 

®The  contract  has  been  let  by  the  San 
.Antonio,  Uvalde  &  Gulf  R.  R.  to  the  J.  W. 
Yarbrough  Construction  Co.,  San  Antonio, 
Tex.,  for  the  construction  of  about  2,500  ft. 
of  trestle,  thus  greatly  facilitating  the  track 
Laying  on  the  line  betswcen  the  Medina  River 
and  Jourdanton  or   Hindes. 

©Walter  H.  Denison,  Wagoner,  Okla.,  and 
Lubbock,  Te.x.,  is  now  placing  sub-contracts  on 
his  general  contract  for  constructing  the  Pecos 
&  North  Texas  (Santa  Fe  Line)  frorn  Lub- 
bock, Te.x.,  to  Texico,  Tex.,  and  New  Mex- 
ico. The  general  contract  includes  about  250. 
000  cu.  yds.  earth  excavation,  5,000  cu.  yds. 
rock  excavation,  1,000,000  cu.  yds.  of  embank- 
ment and  about  10,000  lin.  ft.  of  wood  trestle. 
Mr.  Denison  plans  to  sublet  the  entire  con- 
tract between  July  4  and  July  15. 

An  agreement  has  been  reached  by  directors 
of  the  Chamber  of  Commerce  of  San  An- 
tonio with  representatives  of  the  San  Antonio, 
Rockport  &  Mexican  R.  R.  Co.,  whereby  the 
original  contract  entered  into  Feb.  2  was 
modified  to  the  extent  that  no  part  of  the 
bonus  to  be  subscribed  by  San  Antonio  will 
be  payable  until  the  company  has  built  in  the 
city  a  passenger  station  and  administrative 
office  building  to  cost  approximately  $125,000 
and  has  the  road  completed  and  in  operation 
to  Crowther.  In  addition  to  this  it  is  specified 
in  the  modified  contract  that  a  freight  depot 
sufficient  for  its  needs  shall  be  completed  and 
a  contract  made  with  the  Chamber  of  Com- 
merce to  maintain  its  shops,  roundhouses  and 
terminals  at  a  point  near  the  city  limit  of 
San  Antonio  before  the  first  payment  of  25 
per  cent  of  the  bonus  will  be  due.  In  making 
this  concession  the  railroad  company  lias  re- 
quested the  bonus  be  subscribed  by  July  15. 
The  company  is  understood  to  have  everything 
in  readiness  to  begin  construction  work  all 
along  the  line  immediately  on  the  announce- 
ment the  bonus  has  been  raised. 

The  City  Council  of  Beaumont,  Tex.,  is 
considering  an  ordinance  extending  for  25 
years  a  franchise  now  owned  by  the  Beau- 
mont Electric  Light  &  Power  Co.,  a  subsidiary 
of  the  Stone  &  Webster  Engineering  Corp.  of 
Boston.  It  is  understood  that  if  the  franchise 
is  extended,  Stone  &  Webster  will  imme- 
diately proceed  to  carry  out  plans  for  con- 
struction of  an  interurban  electric  railway  be- 
tween Beaumont  and  Port  Arthur,  about  25 
miles. 

It  is  now  stated  that  the  Union  Terminal 
Co.,  organized  recently  by  the  railroad  enter- 
ing Dallas,  will  erect  a  main  station  at  Dal- 
las and  will  also  install  large  shops,  round- 
house, electric  power  and  light  plant  and  ex- 
tensive terminal  facilities.  The  officers  of  the 
company  are:  F.  G.  Pettilione.  of  the  Gulf 
Colorado  &  Santa  Fc  Ry.,  Galveston,  Tex., 
president :  Thornwell  Fay  and  W.  A.  Webb, 
vice  presidents ;  Murrell  L.  Buckner.  treas- 
urer ;  R.  P.  Roack,  W.  C.  Conner,  J.  W.  Rob- 
bins,  C.  W.  Jones,  J.  W.  Everman  and  F.  G. 
Pettibone,  members  of  the  executive  commit- 
tee. It  is  understood  that  the  present  plans  of 
the  company  do  not  involve  the  construction 
of  a  belt  line  around  the  city.  The  site  of  the 
proposed  union  station  has  not  yet  been  defin- 
itely determined. 

The  San  Benito  &  Rio  Grande  Valley  Inter- 
urban Ry.  Co.,  chartered  two  weeks  ago,  is  to 
take  over  the  holdings  of  the  San  Benito  & 
Rio  Grande  R.  R.  Co.,  whicli  has  already  con- 
structed about  60  miles  of  track  radiating  out 
of  San  Benito.  The  new  company  is  said  to 
be  controlled  by  Frisco  interests.  The  charter 
provides  for  the  construction  of  approximately 
200  rriiles  of  track  in  addition  to  the  CO  miles 
now  in  operation.  The  new  lines  arc  as  fol- 
lows :  From  San  Benito  to  Boulevard  Junc- 
tion, 3  miles :  thence  to  Ohio  Station,  4  miles ; 
thence  through  Santa  Maria  to  a  point  2  miles 
north  of  Hidalgo,  a  total  distance  of  45  miles; 
Boulevard  Junction  via  Hicks  to  the  beadgate 
of  the  canal  of  the  San  Benito  Land  and  Wa- 
ter Company.  9  luiles ;  Hicks  to  Villa  Nueva. 


14  miles ;  San  Benito  to  Hull  Junction,  12 
miles;  San  Benito  to  Point  Isabel  on  the  Gulf 
of  Mexico,  27  miles ;  from  a  point  on  the  last 
named  line  6  miles  from  San  Benito  to  .Alta 
Junction,  14  miles,  thence  through  Hull  Junc- 
tion and  Cowles  to  Alton,  48  miles ;  from  a 
point  27  miles  west  of  Combes  to  Mestenas, 
20  miles;  from  a  point  2  miles  east  of  the  old 
Spanish  mission  buildings  on  the  Rio  Grande, 
north  through  Mission  to  Monte  Cristo,  22 
miles.  The  incorporators  are :  S.  A.  Robert- 
son. Samuel  Spears,  W.  G.  B.  Morrison,  L. 
O'Bryan,  all  of  San  Benito;  D.  C.  Dunn,  J. 
S.  Rice,  J.  W.  Link,  A.  M.  Levy,  R.  H.  Kelly 
and  R.  C.  FuUbright.  all  of  Houston.  The 
capital  stock  is  $500,000  and  the  general  of- 
fices are  at  San  Benito. 

The  Houston  &  Texas  Central  R.  R.  award- 
ed the  contract  last  week  for  .grading  the 
one-mile  section  in  Giddings  for  the  Stone 
City  extension.  Grading  work  on  the  other 
sections  of  this  extension  are  well  along.  The 
Morey-Faulhaber  Construction  Co.  of  St. 
Louis  has  the  contract  for  the  5  miles  next  to 
the  Brazos  River,  in  this  county,  while  P.  M. 
Johnson  &  Son,  20  Binz  Bldg.,  Houston,  have 
the  contract  for  grading  the  section  next  to 
Giddings,  and  Joe  Bowers  of  Fort  Worth  also 
has  one  section  of  the  grading  on  the  end 
ne.xt  to  Giddings. 

Judge  E.  R.  Meek  and  Judge  Pollock,  both 
of  the  Federal  Court,  have,  according  to  ad- 
vices from  San  Angelo,  Tex.,  permitted  the 
issuance  of  receivers'  certificates,  amounting 
to  $1,200,000,  for  the  extension  of  the  Kansas 
City,  Mexico  &  Orient  R.  R.  from  Orient  to 
.Mpine,  Tex.  Work  will  be  started  at  once, 
it  is  said.  C.  H.  Webster,  Sweetwater,  Tex., 
is   Cliief   Engineer. 

A  number  of  capitalists  of  Corsicana,  Tex., 
are  promoting  the  construction  of  a  steam 
railroad  line  connecting  that  city  with  Pales- 
tine, and  the  latter  city  is  asked  a  donation 
of  $100,000,  right  of  way,  terminals,  etc. 

The  Bryan  &  Brazos  River  R.  R.  Co.,  with 
a  capital  stock  of  $50,000,  has  filed  its  charter 
with  the   Secretary  of  State,  at  Austin,  Tex. 
Five  per  cent,  of  the  stock  is  already  paid  in, 
and    the    company    proposes    building    a    rail- 
road from  Bryan,  in  Brazos,  to  a  point  west     t 
of  the   Brazos   River   in   Burleson    County,   a     ' 
distance  of  about  25  miles.     The  incorporat 
ors  and  directors  arc:     H.  T.  Lawlcr,  H.    T 
Lawler,  Jr.,  Jordon  T.   Lawler,  J.  W.   Dorc- 
mus,   O.    E.    Sanders.   W.    E.    Saunders,   John 
K.   Parker,  E.   H.   Austin,   H.   Crenshaw   and 
J.  E.   Butler,  all  of  Brazos  County.  ] 

Virginia. 

©John  B.  Pettyjohn  &  Co.,  Lynchburg,  Va 
are  reported  to  have  been  awarded  contracts 
for  erecting  roundliouses  for  the  Norfolk  and 
Western  and  the  Virginian  Railways;  the  for- 
mer at  Lambert's  Point,  and  the  latter  at  Se- 
wall's   Point. 

Location  has  been  made  for  an  extension  of 
Virginia-Carolina      Ry.      Co.'s    line    from    the 
mouth  of  Green  Cove  Creek,  in  Washington 
County,   Virginia,   through    Ashe   Countv,    N. 
C,   to  Elk  Cross  Roads   (Post  Ofl^ce,  Todd). 
N.   C,  and  a  corps   is  about  to  be  started  l^ 
extend   this   location    from    Elk    Cross    Road 
to  Boone,  the  county  seat  of  Watauga  Count 
P.  W.   Early,  Chief  Engineer,  .\bington,  \'a 
is  revising  this  location,  and  expects  to  haM- 
specifications  ready  for  contractors  within  tin- 
next  few  weeks. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  con- 
structing a  portion  of  the  Municipal  railway, 
for  which  bids  were  opened  Jan.  12,  to  the 
Jahn  Contracting  Co..  Railroad  .\ve.,  Seattle, 
at  $149,000. 

It  looks  now  as  though  surveys  for  the  ex- 
tension of  the  Ore.gon-Washington  R.  R.  & 
Navigation  line  from  North  Yakima  to  Pugct 
Sound,  will  be  completed  in  time  to  allow  the 
beginning  of  construction  work  before  the  end 
of  this  year.  The  line  surveyed  last  fall  runs 
up  Nachez  River  to  Nachez  Pass  from  North 
Yakima  and  down  the  Green  and  White  Riv- 
ers to  Sumner,  11  miles  east  of  Tacoma.  Over 
the   highest  part   of   the   range  the  road   will 
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probably  be  electrified  for  9  miles,  where 
grades  are  heaviest.  Whether  power  will  be 
developed  by  water  or  steam  has  not  been 
determined.  The  length  of  the  tunnel,  whether 
three,  eight  or  ten  miles,  is  also  undetermined. 

The  Washington-Oregon  Corp.,  Vancouver, 
Wash.,  proposes  to  extend  its  electric  railway 
from  Sifton  to  Hochinson,  a  distance  of  six 
miles.  About  $8,000  bonus  has  been  already 
promised  and  it  is  likely  that  the  extension 
will  be  built  this  summer. 

The  City  Council,  Seattle,  Wash.,  passed  a 
bill  vacating  portions  of  a  number  of  streets 
and  alleys  between  Interbay  and  the  city  lim- 
its north  of  Ballard  on  the  petition  of  the 
Great  Northern  Ry.  Co.,  which  proposes  to 
construct  a  new  line  between  the  points  at 
a  higher  elevation,  crossing  the  government 
canal  at  34th  Ave.  West. 

Reports  from  North  Yakima  state  that  engi- 
neers are  to  be  sent  out  at  once  over  the  sur- 
veys for  the  Cowiche  line  of  the  North  Yak- 
ima &  Valley  R.  R.  (Northern  Pacific  line), 
with  a  view  to  having  construction  work  com- 
mence this  summer. 

West  Virginia. 

®The  Baltimore  &  Ohio  R.  R.  has  awarded 
contracts  for  third  track  work  betw-een  Green 
Springs  and  Okonoko,  W.  Va.,  as  follows : 
The  Jas.  F.  McCabe  Co.,  Baltimore,  Md.,  110,- 
000  yds.  excavation;  Eyre-Shoemaker  Co., 
Inc.,  Philadelphia.  Pa.,  50,000  yds.  e.xcavation ; 
Smith  &  McCormick,  Easton,  Pa.,  concrete 
masonrv  amounting  to  several  thousand  vards. 

The  Morgantown  &  Dunkard  Valley  R.  R., 
G.  B.  Hartley,  Chief  Engineer,  Morgantown, 
W.  Va.,  has  received  bids  for  constructing  15 
miles  of  line  from  Cassville  to  Blacksville. 
The  work  includes  a  number  of  bridges. 


Canada. 

•^Thc  Department  of  Railways  and  Canals, 
L.  K.  Jones,  Secretary,  Ottawa,  Ont.,  as  pre- 
viously noted  in  these  columns,  is  now  call- 
ing for  bids  for  constructing  a  section  of  the 
Hudson  Bay  Ry.  This  section  is  about  (J8 
miles  long,  extending  from  Thicket  Portage 
to  Split  Lake  Junction.  The  bids  arc  to  be 
in  by  4  p.  m.,  Aug.  1.  Plans,  specifications 
and  form  of  contract  can  be  seen  at  the  office 
of  the  Chief  Engineer  of  the  Department  of 
Railways  and  Canals,  Ottawa,  and  at  the  of- 
fice of  the  Chief  Engineer  of  the  Hudson 
Bay   Railway,   Winnipeg. 

The  ratepayers  of  Brantford,  Ont.,  have 
voted  to  acquire  bonds  to  the  value  of  $125,- 
000  in  the  Lake  Erie  &  Northern  R.  R., 
formed  to  build  a  line  from  Gait  to  Port 
Dover  via  Paris  and  Brantford.  It  is  stated 
that  the  line  will  be  built  this  year.  It  would 
benefit  Paris  and  Brantford  to  a  very  large  ex- 
tent as  it  will  connect  these  towns  with  the 
lakes  and  the  Canadian  Pacific  Ry.  system. 

The  Winnipeg  Electric  Ry.  Co.,  Winnipeg, 
Man.,  will,  this  year,  build  double  car  tracks 
on  Broadway  from  Osborne  to  Sherbrooke 
and  on  Academy  Road  from  Godfrey  to  Ash, 
at  Winnipeg. 

The  Canadian  Government  is  reported  to 
have  decided  upon  Fort  Nelson  as  the  ter- 
minus for  the  Hudson  Bay  R.  R.  from  Le  Pas, 
and  it  is  stated  that  work  will  be  actively  car- 
ried on  in  that  direction.  While  this  road  is 
being  built  another  road  will  be  constructed 
from  Montreal  to  Nottawa,  on  James  Bay, 
which  will  probably  be  ready  about  the  same 
time,  and  with  a  700-mile  water  run  on  Hud- 
son Bay  will  make  a  close  and  economic  con- 
nection between  ^klontreal  and  the  wheat  fields 


of  Alberta  and  Saskatchewan.  This  road 
will  be  built  by  the  Northern  Ry.  Co.  of  Can- 
ada, formed  by  a  number  of  Montreal  capital- 
ists, with  a  capital  of  $10,000,000.  It  is  stated 
that  the  company  has  been  promised  a  Do- 
minion subsidy  of  $3,200,000  for  the  road, 
which  will  comprise  about  500  miles,  crossing 
the  I'ranscontinental  at  Bell  River.  It  is  also 
stated  that  the  Provincial  Government  will 
give  a  subsidy  of  4,000  acres  a  mile  for  that 
part  north  of  the  Transcontinetal.  and  that 
the  5,000  acres  a  mile  for  the  240  miles  south 
of  the  Bell  River  may  later  be  increased  to 
10,000  acres  a  mile.  It  is  understood  that  the 
Northern  Ry.  Co.'s  project  has  already  been 
tinanccd,  while  120  miles  north  of  the  Trans- 
contmenta!  has  been  surveyed,  and  the  survey 
work  between  Bell  River  and  Nottawa  will 
be  completed  by  this  fall.  Work  at  the  four 
square  points  will  start  in  the  spring.  Five 
different  survey  parties  are  now  in  the  James 
Bay  country,  two  from  Ottawa,  two  from  Que- 
bec, and  one  from  the  Northern  Ry.  Co.  These 
will  not  only  look  into  the  railwav  location, 
hut  plan  for  the  construction  of  an  extensive 
elevator  .system  at  Fort  Nelson  and  Nottawa. 
It  is  figured  that  the  railway  from  Montreal 
will  cost  about  $50,000  a  mile,  the  road  to  be 
eq\ial  in  grades  to  the  National  Transconti- 
nental. F.  H.  Clerque,  Sault  Ste.  Marie,  Ont., 
is  interested  in  the  Northern  Ry.  of  Canada. 

It  was  recently  announced  by  W.  J.  Leon- 
ard. General  Manager  of  the  Canadian  Pa- 
cific, before  the  Board  of  Railway  Commis- 
sioners, Ottawa,  Ont.,  that  the  company's  di- 
rectors have  authorized  the  expenditure  of 
$1,950,000  for  double-tracking  and  lowering 
.grades  on  the  Lake  Superior  section  between 
Chalk  River  and  Fort  Williams,  Ont..  and 
that  work  will  be  commenced  shortlv. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

^Bids  will  be  received  until  8  p.  m.,  July 
19,  by  Mayor,  Athens,  ."Ma.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  8,000  sq.  yds.  of  cement  sidewalk; 
725  sq.  yds.  of  vitrified  crosswalk  ;  650  sq.  yds. 
of  crushed  lime  stone  screening  sidewalk. 
Lifford  Cole  is  City  Clerk. 

®The  Commissioners  of  Pickens  County, 
CarroUton,  Ala.,  have  let  a  contract  to  A.  T. 
Newell  &  Bros.,  of  Birmingham,  Ala.,  for  the 
construction  of  a  section  of  the  state-aid  road 
between  CarroUton  and  Pickensville.  The 
work  will  cost  about  $8,000. 

Arkansas. 

The  Commissioners  of  the  Chester  St.  Im- 
provement District,  Little  Rock,  .-Krk.,  have 
decided  to  resurface  that  street.  The  district 
includes  Chester  St.,  from  Wright  to  Capitol 
.•\ve.     Macadam  will  be  used. 

California. 

®Tbe  California  Highway  Commission,  For- 
um Bldg.,  Sacramento.  Cal.,  Wilson  R.  Ellis, 
Secy.,  has  awarded  the  contracts  for  state 
highway  work  for  which  bids  were  opened  on 
June  24.  as  follows  :  Mendocino  County,  be- 
tween the  Sonoma  County  line  and  Hopland. 
to  the  General  Contracting  Corporation  of 
San  Francisco.  San  Mateo  County,  between 
South  San  Francisco  and  Burlingame,  to  F. 
R.  Ritchie  &  Co.,  of  San  Francisco.  Madera 
County,  between  Madera  and  Califa.  to  Ran- 
some  Crummey  Co.,  of  Oakland,  Cal.,  and 
Yuba  County,  between  Morrison's  Crossin,t!- 
and  Marysville,  to  F.  E  Frcv  of  Sacramento, 
Cal. 

Colorado. 

The  City  Council  of  Pueblo,  Colo.,  has  ap- 
proved plans  and  specifications  as  prepared  by 
City  Engineer  D.  P.  Gaynion,  for  the  sewers, 
curbing,  guttering  and  paving  of  the  court 
house  paving  and  sewer  districts.  J.  M.  Jack- 
son  is   City   Clerk. 


District  of  Columbia. 

•{•Bids  will  be  received  uiUil  2  p.  m..  July 
12.  b\-  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  paving  various 
streets  and  avenues  with  sheet  asphalt  and 
liituminous  macadam  during   191:'!. 

Illinois. 

•J-Bids  will  be  received  until  July  12  by 
the  Board,  Peoria,  111.,  for  paving  Stanley  St. 
from  Adams  to  Krause. 

•{•Bids  will  be  received  l)y  L.  E.  McGann, 
Conniiissioner  of  Public  Works.  Chicago,  111.. 
until  11  a.  m.,  July  18,  for  furnishing  and 
delivering  f.  o.  b.  cars  at  Roseland  pumping 
station,  104th  St.  and  Chicago  &  Western  In- 
diana R.  R.,  approximately  170.00(1  paving 
brick  known  as  repressed  vitrified  paving 
brick,  thoroughly  annealed,  tough,  dura1)k'  and 
regular  in  size;  and  725  sq.  yds.  of  creosoted 
wood  blocks  to  be  treated  according  to  speci- 
fications on  file  at  the  office  of  the  Connnis- 
sioner  of  Public  Works. 

•{•Bids  will  be  received  until  7  :45  p.  m..  July 
16,  by  Commissioners  of  Highways,  Road 
District  No.  7,  Alexander  County,  Cairo,  111., 
for  the  following  described  road  work :  For 
furnishing  200  yds.  more  or  less  gravel  for 
repair  work  on  the  Cairo  and  Mound  City 
Road,  Chica.go  Mill  to  Country  Club.  For 
furnishing  300  yds.,  more  or  less  gravel  for 
repair  work  on  the  Cairo  and  Mound  City 
Road,  Country  Club  to  Half  Way  House.  For 
furnishing  250  yds.,  more  or  less  gravel  for 
repair  work  on  the  Cairo  and  Mound  City 
Road,  Half  Way  House  to  Cache  Levee.  For 
furnishing  300  yds.,  more  or  less  gravel  for 
repair  work  on  road  running  west  from  Coun- 
try Club  to  Connant's  Farm.  For  furnishing 
150  yds.,  more  or  less  gravel  for  repair  work 
on  road  running  north  Connant's  Farm  to 
Cache  Town.  For  furnishing  200  yds.,  more 
or  less  gravel  for  repair  work  on  road  run- 
ning north  Cache  Town  lo  Lake  Creek  Bridge 
For  furnishing  300  yds.,  more  or  le^^s  gravel 
for  repair  work  on  road  running  west  M.  & 


O.  R.  R.  to  Mississippi  river  road.  For  fur- 
nishing and  placing  700  yds.,  more  or  less 
gravel,  new  work  on  road  running  north  from 
present  gravel  to  Hodges   Park. 

4*Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  imtil  11 
a.  m.,  July  17,  for  furnishing  labor,  materials, 
etc.,  necessary  to  construct  pavements  in  the 
following  streets  and  alleys :  W.  59th  St., 
6,150  lin.  ft.  sandstone  curbing.  12,530  sq.  yds. 
brick;  E.  53rd  St..  2.150  lin.  ft.  granite  con- 
crete curb  and  gutter.  3,800  sq.  yds.  asphalt ; 
Winona  Ave..  1,750  lin.  ft.  granite  concrete 
curb  and  gutter.  2,7.50  sq.  yds.  asphalt ;  N. 
43rd  Ct.,  2,500  lin.  ft.  concrete  curb  and  gut- 
ter. 3,800  sq.  yds.  asphalt:  Elizabeth  St.. 
Throop  St..  Ada  St.,  80th  St..  U\m)  lin.  ft. 
.granite  concrete  combined  curb  and  gutter. 
15,<il0  sq.  yds.  asphalt;  Schubert  .\vc..  3.(li>0 
lin.  ft.  concrete  curb  and  gutter,  .5.700  sq.  yds. 
as]ihalt ;  Paulina  St.,  4.500  lin.  ft.  concrete 
curb  and  gutter.  7.400  sq.  yds.  asphalt ;  W. 
Clybourn  PI..  2.000  lin.  ft.  limestone  curbing. 
4,800  sq.  yds.  granite  block ;  Schubert  .\vc.. 
3.030  lin.  ft.  concrete  curb  and  gutter.  5.700 
sq.  yds.  asphalt ;  W.  _18th  St..  2.300  lin.  ft. 
sandstone  curbing,  9.750  sq.  yds.  brick ;  S. 
Center  .^ve.,  100  lin.  ft.  sandstone  curbing. 
2.400  sq.  yds.  granite  block ;  S.  Carpenter  St.. 
2,600  lin.  ft.  concrete  curb  and  gutter.  4.250 
sq.  yds.  asphalt;  E.  Ii7th  St..  3.820  lin.  ft. 
concrete  curb  and  gutter.  5.930  sq.  yds.  brick ; 
Loomis  St..  2.(ilO  Hn.  ft.  concrete  curb  and 
gutter.  3,970  sq.  yds.  asphalt ;  Belle  Plaine 
.■\vc..  620  lin.  ft.  concrete  curb  and  gutter 
(12x8-in.).  830  sq.  yds.  asphalt;  Balmoral 
Ave,  2.400  lin.  ft.  sandstone  curbing.  ."{.400 
sq.  yds.  brick;  N.  Hamilton  .-Kve..  1.300  lin. 
ft.  concrete  curb  and  gntler.  2,050  sq.  yds.  as- 
phalt; .Krgyle  St..  1.360  lin.  ft.  concrete  curb 
and  gutter,"  2,150  sq.  yds.  asphalt;  Lill  .Ave. 
1.320  lin,  ft.  concrete  curb  and  gutter.  2.0.50 
S(i.  yds.  asphalt;  .\r.gyle  St..  1,000  lin.  ft.  con- 
crete curb  and  gutter.  2,00i)  sq.  yds.  creosoted 
wood  l)lock ;  allev.  Oakdale  Ave.,  Sheftield 
Ave.,   etc.,   1,420   lin.    ft.   concrete  curb,    1,130 
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sq.  ydi.  brick ;  ali<.y,  Racine  Ave.,  Roscoe  St., 
etc.,'  760  lin.  ft.  concrete  curb,  600  sq.  yds. 
brick:  alley,  Damon  St.,  Aberdeen  St.,  9.50 
lin.  ft.  concrete  curbing,  720  sq.  yds.  brick ; 
alley,  Flournoy  St..  Ogden  Ave.,  etc.,  1,600  lin. 
ft.  concrete  curbing,  1,300  sq.  vds.  brick:  al- 
ley, Park  Ave.,  Lincoln  St.,  1,200  lin.  ft.  con- 
crete curbing,  1,100  s(|.  yds.  brick:  the  work 
includes  6-in.  concrete  foundation,  sidewalk 
construction,  sewer,  manhole  and  catcbbasin 
construction  and  adjustment.  Plans  and 
specifications  on  file  with  John  B.  Hayes. 
Chief  Clerk  of  paving  divison. 

®The  Board  of  Local  Improvements  of  Ur- 
liana.  111.,  has  awarded  tlie  contract  for 
paving  West  Clark  and  South  Race  Sts.,  to 
John  W.  Stipes  of  Champaign  at  $24,000. 
Danville  brick  will  be  used. 

®John  McAHster  has  been  awarded  the  con- 
tract by  the  Board  of  Local  Improvements  of 
Peoria,  111'.,  for  the  paving  of  California  Ave., 
from  Ravine  to  Nebraska,  at  $4,408. 

The  Board  of  Local  Improvements  of_  De- 
catur, 111.,  has  passed  a  resolution  providing 
for  tlie  paving  of  West  Decatur  St.,  from 
South  Main  to  Grenewood  Ave.,  and  the  pav- 
ing of  Greenwood  Ave.,  from  West  Decatur 
St.,  south  to  the  entrance  to  Greenwood  ceme- 
tery. The  pavement  is  to  be  28  ft.  in  width 
and   will   cost   about  $0,705. 

®The  Board  of  Local  Improvements  of 
Normal,  111.,  has  let  the  contract  for  the  pave- 
ment on  Hovey  Ave.,  from  Fell  Ave.,  to 
Franklin  Ave.,  to  Frank  Williams,  at  $7,048. 
®I.  D.  Lain  of  Bloomin.!;ton.  111.,  has  been 
awarded  the  contract  by  the  city  of  Molinc, 
111..  Lyle  Patton.  City  itngineer,  for  the  pav- 
ing of' 23rd  .'Xvc.,  ir)th  to  '27th  Sts..  with  brick, 
at  $3.".,676.  The  work  includes  14,320  sq.  yds. 
of  brick  pavement  and  8,300  ft.  of  concrete 
curb.      Bids   were    opened    ^une   20. 

®Pronger  &  Fletcher  of  Blue  Island,  111., 
have  been  awarded  the  contract  by  the  Vil- 
lage Council  of  Odell,  111.,  Theo.  Trecker, 
Village  Clerk,  at  $31,340,  to_  construct  sewers 
and  pavements  in  the  following  streets :  Ver- 
million Av«.,  Hamilton  St.,  Wolf  St.,  Wau- 
ponsie  St.,  Front  St.,  etc.  Quantities  as 
enumerated  on  proposal  sheet  arc  as  follows : 
.3,250  cu.  yds.  earth  excavation,  1,365  lin.  ft, 
15-in.  tile  pipe,  joints  filled  with  Portland  cem- 
ent mortar,  1,570  lin.  ft.  12-in.  tile  pipe  sewers, 
350  lin.  ft.  fl-in.  tile  pipe  sewer,  10  manholes 
complete  including  iron  covers,  21  catchbasins 
including  cover.  6,600  lin.  ft.  Portland  cem- 
ent gravel  concrete  curb.  550  lin.  ft.  4x24-in. 
sandstone  curb  for  headers,  12.800  sq.  yds. 
repressed  vitrified  brick  paving  blocks  on  2 
ins.  of  sand  and  5  ins.  Portland  cement  con- 
crete, joints  filled  with  Portland  cement  grout. 
Aetna  Engineering  Co.,  Chicago,  111.,  Engi- 
neers.    Bids  were  opened  Julv  1. 

Following  arc  the  lowest  bids  subnn'tted  to 
the  Board  of  Local  Improvements,  Chicago, 
HI.,  Ed.  J.  Glackin,  Secretary,  July  1,  for  fur- 
nishing labor,  materials,  etc.,  necessary  to  con- 
struct pavements  in  the  following  streets  and 
alleys:  Costello  Ave.,  1.240  lin.  ft.  granite 
concrete  curb  and  .gutter,  $.65;  1,500  sq.  yds. 
asphalt,  $2.06,  total,  $4,444:  Cornelia  A"ve., 
2.300  lin.  ft.  granite  concrete  curb  and  gut- 
ter $.70,  .3,700  "sq.  yds.  asiibalt.  $1.07,  total  $8,- 
017:  American  Asiibalt  Paving  Co.,  133  W. 
Wa.shington  St.  W.  43rd  St..  4,470  lin.  ft. 
sandstone  curb,  $.65,  0,570  sq.  vds.  No.  2  gran- 
ite block,  $3.07,  total  $33,035":  Ready  &  Cal- 
lahan Co.,  133  W.  Washington  St.  Houston 
.'\ve.,  2,510  lin.  ft.  granite  concrete  curb  and 
gutter.  $.60,  6,280  sq.  yds.  brick,  $2.16,  total 
$15,004:  The  Ryan  Co.,  10  S.  La  Salle  St. 
Jefferson  Ave..  1,310  granite  concrete  curb 
and  gutter,  $.70,  2,030  sq.  yds.  asphalt,  $1.03, 
total,  $5.803 :  American  Asphalt  Paving  Co. 
Alarshfield  Ave..  2.400  lin.  ft.  concrete  curb 
and  gutter,  $.50.  3,750  sq.  yds.  asphalt.  $1.90. 
tiital  $0,704:  American  .\sphalt  Paving  Co. 
Alilwankee  Ave.,  12.830  lin.  ft.  sandstone  curb- 
ing, $.60.  10,000  sq.  vds.  creosoted  wood  blocks, 
$3':i8.  total.  $83,002;  Citizens  Construction  Co., 
133  W.  Washington  St.  E.  91st  St.,  1,200  lin. 
ft.  concrete  curb.  $.45,  11.060  sq.  yds.  brick, 
$2.15,  total,  $26,695;  The  Ryan  Co.  E.  Pear- 
son   St.,   2,000   lin.    ft.   granite   concrete   curb 


and  gutter,  5,000  sq.  yds.  asphalt,  $1.92,  total, 
$13,459;  American  Asphalt  Paving  Co.  San- 
gamon St.,  3,250  lin.  ft.  sandstone  curbing, 
$.68,  5,100  sq.  yds.  creosoted  wood  block.  $3.39, 
total,  $20,106;  Jas.  A.  Sacklev  Co.,  133  W. 
Washington  St.  N.  Talman  Ave.,  2.3^80  hn. 
ft.  concrete  curb  and  gutter,  $60,  3,720  sq. 
yds.  asphalt,  $2.00,  total  $9,406;  H.  P.  Strei- 
cher,  Memphis,  Tenn.  N.  Talman  Ave.,  5,500 
lin.  ft  concrete  curb  and  gutter,  $.60,  8,600 
sq.  yds.  asphalt,  $2.00,  total,  $21,564;  H.  P. 
Streicher,  Memphis,  Tenn.  W.  35th  St.,  3,890 
lin.  ft.  sandstone  curbing,  $.65.  6.830  sq.  yds. 
Ijrick,  $2,17,  total,  $18,9.38;  Readv  &  Callahan 
Co.  E.  Walton  PI.,  2,600  lin.  ft.  concrete 
curb  and  gutter,  $.70,  4,400  sq.  yds.  asphalt, 
$1.04,  total,  $13,282;  American  Asphalt  Pav- 
ing Co.  Allev,  Pine  Grove  Ave.,  Evanston 
Ave.,  etc.,  1,190  lin.  ft.  concrete  curb,  $.15,  940 
sq.  yds.  brick,  $2.39;  Central  Paving  Co.,  179 
W.  Washington  St.  Alley,  Francisco  Ave., 
Sacramento  Ave.,  1,250  lin.  ft.  concrete  curb- 
ing, $.20,  980  sq.  yds.  brick,  $2.27,  total.  $2,754  ; 
J.  .\.  Sacklev  Co.  Allev  Harrison  St..  Clark 
St.,  etc.,  1,600  lin.  ft.  concrete  curb.  $.15,  1,101 
st|.  vds.  No.  1  granite  blocks,  $4.,35 ;  Central 
Paving  Co.,  total,  $5,025.  Tooker  PI.,  660  lin. 
ft.  concrete  curb,  $.12,  650  sq.  vds.  brick,  $2.60, 
total.  $1,789;  Jno  A.  McGarry  Co.,  189  W. 
Madison  St.  Alley,  Belmont  Ave.,  School 
St..  1,210  lin.  ft.  concrete  curb.  $.20,  950  sq. 
vds.  brick,  $2.44,  total,  $2,812;  J.  A.  Sackley 
Co.  Alley,  Clifton  Ave.,  Seminary  Ave.,  1,210 
lin.  ft.  concrete  curb,  $.20,  950  sq.  vds.  brick, 
$2.46,  total,  $2,759;  J.  A.  Sacklev  Co.  Alley, 
School  St.,  Roscoe  St.,  1,370  lin.  ft.  concrete 
curb.  $.20,  1,080  sq.  vds.  brick,  $2.40,  total, 
$3,163;  J.  A.  Sackley  Co.  .\lley,  Wellington 
St.,  Barry  Ave.,  1,420  lin.  ft.  concrete  curb, 
$.12,  1,040  sq.  yds.  brick,  $2.68,  total,  $3,197; 
Jno.  A.  McGarry  Co.  Alley,  Wellington  St.. 
Seminary  Ave.,  etc.,  1,420  lin.  ft.  concrete 
curb.  $.20,  1,120  sq.  vds.  brick,  $2.47,  total, 
$.3,375;  P.  J.  O'Brien,  9  S.  La  Salle  St.  Al- 
ley, Sheffield  Ave.,  Osgood  St.,  etc.,  1,430  lin. 
ft.  concrete  curb,  $.20,  1.130  sq.  yds.  brick, 
$2.4.5.  total,  $3,347;  P.  J.  O'Brien.  The  work 
includes  6-in.  Portland  cement  concrete  foun- 
dation, combined  curb  and  gutter,  sidewalk 
construction,  sewer,  manhole  and  catchbasin 
construction  and  adjustment.  The  contracts 
have  not  been  awarded. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  July 
15,  by  City  of  Mishawaka.  Ind.,  for  paving 
with  brick,  asphalt,  asphaltic  concrete,  bituli- 
thic  or  creosoted  wooden  block,  8,000  sq.  yds. 
of  oHmewood,  Washington.  Merrifield  and 
Niles  .^ve.     J.  W.  Haverly  is   City   Engineer. 

4*Bids  will  be  recived  until  10  a.  m.,  July 
2.").  by  Board  of  Carroll  County  Commission- 
ers, Delphi,  Ind.,  for  the  grading,  draining, 
graveling  and  all  work  necessary  to  construct 
and  complete  the  C.  F.  Gee.  et  al.  Gravel 
roads.  M.  G.  Haun  is  County  Auditor  and 
S.  S.  Doty  is  Engineer. 

^Bids  will  be  received  until  1  p.  m.,  July 
15,  by  Board  of  Bartholomew  and  Jackson 
County  Commissioners,  Columbus,  Ind.,  for 
the  construction  of  a  free  gravel  road  on  the 
line  between  Wayne  Township  in  Bartholo- 
mew County  and  Reddin.g  Township,  Jackson 
County.  Tile  proposed  road  will  be  7,416  ft. 
long. 

•{•Bids  will  be  received  until  August  6,  by 
Board  of  Dearborn  County  Commissioners, 
Lawrenceburg,  Ind.,  for  the  construction  of 
the  G.  W.  Sawdon  et  al  road  in  Washington 
Township.     W.  S.  Facaly  is  County  Auditor. 

^Bids  will  be  received  until  1  p.  m,.  July 
25.  by  Commissioners  of  Wabash  and  Hunt- 
ington Counties,  Wabash.  Ind.,  for  the  con- 
struction of  a  gravel  or  macadam  road  on  the 
county  line.     D.  Showalter  is  County  Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  July 
25.  by  Board  of  Commissioners  of  Carroll  and 
Tippecanoe  Counties  at  Delphi.  Ind.,  for  the 
construction  of  a  .gravel  road.  M.  G.  Haun  is 
Auditor  of  Carroll   County. 

4"Bids  will  be  received  until  1  p.  m..  July 
15,  by  Board  of  Decatur  County  Commission- 
ers,   Greensburg,    Ind..    for    the    construction 


of  macadam  roads  in  Jackson  and  Washington 
Townships.  Linton  W.  Sands  is  County  Aud- 
itor. 

®The  Putnam  County  Commissioners, 
Greencastle,  Ind.,  C.  L.  Airhart,  Auditor,  have 
awarded  the  contract  for  the  roads  in  Wash- 
ington, Greencastle  and  Jackson  Townships, 
as  follows:  Michael  Mahonev,  R.  G.  Evans 
road,  $4,733;  Allen  Hurst  &  Sweet,  E.  E. 
Black  road,  and  D.  II.  Barker  road,  $1.5,90.5. 
and  Lisby  &  Masten,  the  Ellis  J.  Wright 
Road,  $12,100. 

®Beal  &  Bell  of  Logansport,  Ind.,  have  been 
awarded  tlie  contract  by  the  Board  of  Hunt- 
ington County  Commissioners,  Huntington, 
Ind,,  for  the  con,struction  of  a  highway  in 
Huntington  Township,  of  concrete,  at  $12,700. 
Bids   were  opened  July  2. 

®Garrett,  Gordon  &  Brinneman  of  Bluff- 
ton,  Ind.,  have  been  awarded  the  contract  by 
the  Huntington  County  Commissioners,  Hunt- 
ington, Ind,,  for  the  construction  of  a  high- 
way in  Huntington,  Lancaster,  Union  and 
Rock  Creek  Townships,  at  $.9,865.  Bids  were 
opened  July  2. 

®John  Hafner  of  Zionsville,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Boone 
County  Commissioners.  Lebanon,  Ind.,  for  the 
construction  of  a  gravel  road,  at  $.5,445.  Bids 
were  opened  July  2  by  D.  M.  Clark,  County 
Auditor. 

®The  County  Commissioners  of  Lake  and 
Porter  Counties,  at  Crown  Point,  Ind,,  award- 
ed the  contract  for  the  construction  of  the 
Harrison  gravel  road  on  the  Porter  County 
line  in  Hobart  and  Portage  Townships,  to 
Sela  Smith  of  Hobart  at  $7,600.  The  road  is 
a  little  over  two  miles  in  length. 

®The  City  Council  of  Newcastle,  Ind.,  has 
awarded  the  contract  to  McGrath  &  Clinton 
for  the  construction  of  a  pavement  on  Broad 
St.,  between  17th  St,,  and  the  east  line  of  St. 
.\nn'  Catholic  church  property.  The  contract 
calls  for  Brazil  brick. 

®C.  J.  Clammy  of  Hartford  City.  Ind..  has 
been  awarded  the  contract  by  the  Blackford 
County  Commissioners,  Hartford  City,  for  the 
construction  of  Water  St,  road,  in  that  city, 
of  concrete.  Bids  were  opened  July  I  by  J. 
Cronin,  Jr..  Countv  Auditor. 

®S.  H.  Colter  &  Son  of  Milroy,  Ind.,  have 
been  awarded  the  contract  by  Decatur  & 
Rush  Counties'  Commissioners,  Greensburg, 
Ind.,  for  the  construction  of  a  gravel  road  on 
the  line  between  the  counties  at  $10,450.  Bids 
were  opened  June  28  by  L.  W.  Sands,  Greens- 
burg, Auditor  of  Decatur  County. 

©The  Board  of  Porter  County  Commission- 
ers, Valparaiso,  Ind.,  has  awarded  the  con- 
tract for  the  construction  of  a  gravel  road  in 
Westchester  Township  to  Ray  Demass  of 
Chesterton,  at  $13,890,  and  for  a  gravel  road 
in  Morgan  Township  to  the  Crown  Point 
Construction  Co.,  Crown  Point,  Ind.,  at 
$•1,678.     Bids  were  opened  July  2. 

®McCormick  &  Rogers  of  Smithville,  Ind., 
have  been  awarded  the  contract  by  the  Board 
of  Randolph  County  Commissioners,  Bloom- 
ington,  Ind.,  Horace  Blakely,  Auditor,  for  the 
construction  of  1%  miles  of  macadam  road  at 
$4,678.     Bids  were  opened  July  2. 

®Following  have  been  awarded  contracts 
by  the  Montgomery  County  Commissioners, 
Crawfordsville,  Ind  ,  for  the  construction  of 
7  roads,  for  which  bids  were  opened  July  2 : 
Snyder  &  Barnett.  Frankfort,  Ind. ;  Law- 
rence Jenkins,  Frankfort,  Ind.;  Nelson  F. 
Scribner.  Russellville,  Ind.,  and  Joshua  Davis, 
Ladoga,  Ind. 

The  citizens  of  Jackson  and  Lafayette 
Townships,  Allen  County,  Ind.,  at  a  recent 
election  voted  the  issuanc  of  bonds  for  the 
construction  of  stone  roads.  Fort  Wayne  is 
the  county  seat. 

The  Board  of  Rush  County  Commissioners, 
Rushville,  Ind.,  declared  no  letting  on  the 
work  of  constructing  a  macadam  road  on  line 
between  Ripley  and  Posey  Townships,  for 
which  bids  were  opened  July  2.  Jesse  M. 
Stone   is   County   Auditor. 

No  bids  were  received  on  July  1  by  the 
Board  of  Jennings  County  Commissioners, 
Vernon,   Ind.,   for  the  construction   of  a  pike 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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road  in  Vernon  Township.     M.  W.  Brogan  is 
Comity  Auditor. 

Iowa. 

©According  to  advices  from  Cedar  Raoids, 
la.,  the  Mound  Farm  Land  Co.,  has  let  the 
contract  for  the  construction  of  two  miles  of 
cement  paving  through  its  new  addition  to  F. 
K.  Hahn.  The  pavement  is  to  start  at  '27th 
St.,  and  the  boulevard,  running  to  Danields 
Park. 

The  City  Council  of  Perry,  la.,  has  adopted 
the  resolution  of  necessity  providing  for  the 
pavin.ir  on  Otiey  Ave.,  from  Second  St.,  to 
I'Jtli.  Bids  will  be  received  on  the  following 
kinds  of  pavement:  Concrete  with  top  dress- 
ing ;  concrete  with  a  bituminous  dressing ; 
asphalt ;   asphaltic  macadam   and  bitulithic. 

Plans  and  specifications  have  recently  been 
completed  for  28  blocks  of  paving  and  12 
blocks  of  curbing  for  the  city  of  Athintic,  la. 
The  city  clerk  will  advertise  for  bids  in  the 
near  future.  J.  H.  Mayne,  235  Merriam  Block, 
Council   Bluffs.   la.,  is  Engineer. 

The  City  Council  of  Des  Moines,  la.,  has 
authorized  the  laying  of  bitulithic  paving  on 
L'niversity  Ave.,  from  the  west  line  of  37th 
St.,   to   Glendale  cemetery. 

The  Board  of  Local  Improvements  of 
Davenport,  la.,  has  passed  a  number  of  rec- 
ommendations for  improvements  in  the  city, 
as  follows :  20th  St.,  from  First  to  Second 
Ave.,  asphalt ;  20th  St.,  from  Second  to 
Fourth  Ave.,  brick :  44th  St.,  from  Seventh 
to  14th  Ave.,  brick:  43th  St..  from  Fifth  to 
Seventh  Ave.,  asphalt :  24th  St.,  from  Third 
to  Fifth  Ave.,  brick;  23rd  St.,  from  Second  to 
Fourth  .Ave.,  brick,  and  19th  St.,  from  Second 
to  Third  Ave.,  brick. 

The  City  Council  of  Sioux  City,  Ta.,  has 
adopted  resolutions  ordering  the  paving  with 
concrete  of  14th  St.,  from  Pearl  St.  to  Sum- 
mit Ave.,  and  Summit  Ave.,  from  14th  St. 
to   l(5th  St. 

Kansas. 

The  City  Commissioners  of  Wichita,  Kans., 
have  been  petitioned  for  a  new  No.  1  vitrified 
brick  block  pavement  between  the  east  line  of 
Main  St.,  and  the  west  line  of  the  Santa  Fe 
.\ve.,  on  East  Douglas  Ave. 

Kentucky. 

•J-Bids  will  be  received  until  G  p.  m.,  July 
-•"p,  I)y  City  Engineer,  Pikeville,  Ky.,  for  the 
construction  of  about  15,000  sq.  yds.  of  brick 
pavement  on  concrete  base ;  also  combined 
curb  and  gutter  with  necessary  drainage.  Bids 
must  be  accompanied  by  a  certified  check  for 
$1,000,  payable  to  the  street  improvement  fund. 
Plans  and  specifications  are  on  file  with  the 
City  Engineer.  Amick  &  Haynes,  Engineers, 
r      Pikeville,   Ky. 

Bids  have  been  submitted  to  the  City  Coun- 
cil of  Louisville,  Ky.,  for  the  construction  of 
about  six  miles  of  new  streets,  embracing  sec- 
tions of  about  20  thoroughfares.  The  ma- 
terial on  which  bids  were  invited  were  asphalt, 
asphalt  binder,  brick  and  granite  block,  and 
mere  submitted  from  the  following  con- 
tractors :  Anderson  .Asphalt  Pavin.g  Co., 
Hamilton,  O. ;  Asphalt  Block  Paving  Co.,  To- 
ledo. O. :  F.  T.  Justice  &  Co.,  Lexington; 
Daniels,  Lyst  &  Douglas,  .Anderson,  Ind. ; 
Kelly  Bros.,  Portsmouth,  O. ;  Carey,  Reed 
Co..  Philadelphia ;  Louisville  Asphalt  Co., 
Louisville,  and  the  Southern  Bitulithic  Co., 
Nashville. 

The  City  Council  of  Hickman,  Ky.,  has  de- 
cided to  put  gravel  on  all  the  streets  of  the 
town  and  pave  the  Main  business  street.  The 
estimated  cost  of  the  work  is  $14,000. 

Maryland. 

^•Bids  will  be  received  until  noon,  July  18, 
by  Highway  Commission.  Baltimore  County, 
Towson,  Md.,  for  road  improvement  as  fol- 
lows: No.  1.  Improving  a  section  of  Gar- 
rison .^ve..  Third  District,  about  700  ft.  No. 
2.^  Iinproving  a  section  of  North  Ave.,  Mt. 
Washington,  Third  District,  with  combination 
curb  and  gutter  and  macadam,  bein.g  about 
700  ft.  Each  and  all  bids  must  be  accom- 
panied by  a  certified  check  for  .$200.  W.  G. 
Snow   is   Roads   Engineer. 


Massachusetts. 
•Hiids  will  be  received  until  11  a.  m.,  July 
n  '  ,oy  Committee  on  Repaving  Elm  St.,  and 
^^A  ?J'"="''='  J-  ^^-  ^Oan,  Chairman,  West- 
held,  Mass.,  for  laying  prranite  block  pave- 
ments on  North  Elm  St.  and  Sibley  Ave.  The 
work  includes  the  recutting  and  laving  on 
concrete  foundation  of  about  2,840  sq.'  yds  of 
old  granite  blocks  and  the  laying  of  about 
2,850  sq.  yds.  of  new  blocks,  setting  ,ibout 
8(0  iin.  ft.  of  curbing  and  200  lin.  ft.  of 
bulkhead  stone.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $1,000.  Plans  may  be 
seen  and  blank  form  of  proposal  obtained  at 
the  office  of  the  Town  Engineer.  John  L. 
Hyde,  Town  Engineer. 

Michigan. 

•^Bids  will  be  received  until  7 :30  p  m.,  July 
12.  by  Board  of  Public  Work.s,  Saginaw, 
Mich.,  for  improving  by  paving  and  repaving 
the  following  streets  and  alleys  in  said  city: 
Niagara  St.,  Court  St.  to  Am'es  St.  Niagara 
St.,  Ames  St.  to  Madison  St.  (repaving) 
Niagara  St.,  Madison  St.  to  Clinton  St.  Allev 
in  Block  13,  north  of  Cass,  Michigan  Ave  to 
Hamilton  St.  Alley  in  Block  !),  Dembois 
sub-division.  Janes  Ave.  to  Thompson  St. 
Proposals  will  be  received  for  the  following 
materials:  Sheet  asphalt  or  concrete  founda- 
tion. Bitulithic  or  bituminous  macadam. 
Brick  on  a  concrete  foundation.  Concrete  on 
tar  macadam.  W.  F.  lahnke,  Citv  Clerk  and 
Clerk  of  the  Board. 

®The  Board  of  Public  Works  of  Grand 
Rapids.  Mich.,  has  awarded  the  contract  for 
the  paving  of  Eastern  Ave.,  to  Carpenter  & 
-Anderson  of  that  citv;  also  for  the  paving  of 
Fountain  St.,  at  $7,343. 

®The  City  Council  of  St.  Johns,  Mich.,  has 
let  the  contract  for  the  construction  of  several 
blocks  of  concrete  pavement  to  James  A.  Mc- 
Kay. 

©Ernest  Reibel  of  Royal  Oak,  Mich.,  has  se- 
cured the  contract  in  that  village  for  the  con- 
struction of  concrete  sidewalks  during  the 
year  at  $0.08  per  sq.  ft. 

The  Common  Council  of  Battle  Creek, 
Mich.,  has  decided  to  make  an  experiment  in 
resurfacing  one  block  of  brick  paved  streets 
with  asphalt.  If  proved  satisfactory  the  work 
will  be  carried  on  to  a  greater  extent. . 

City  Engineer  H.  E.  Terry  of  Flint,  Mich., 
has  submitted  plans  to  the  Common  Council 
for  pavements  on  Kearslev  St..  from  East  to 
Forest  St.,  .Avenue  C  from  Williams  to  De- 
troit St.,  and  Williams  St.,  from  Saginaw  to 
Detroit  St. 

The  citizens  of  Ludington,  Mich.,  on  June 
27,  it  is  reported  voted  the  issuance  of  bonds 
in  the  sum  of  $50,000  for  street  improvements 
and  a  general  sewer  system. 

The  Ottawa  County  Board  of  Supervisors, 
Grand  Haven.  Mich.,  has  sold  bonds  in  the 
sum  of  $100,000  for  road  work  to  a  Chicago 
firm. 

Minnesota. 

•I"Bids  will  be  received  until  5  p.  m.,  July 
1(1,  by  the  City  of  St.  Paul,  Minn.,  for  one 
%-yd.  batch  concrete  mixer,  one  10-ton  3- 
wheel  road  roller,  one  oil  sprinkling  tank 
wagon.  Oscar  Claussen,  Commissioner  of 
Public  Works. 

Preliminary  work  for  the  paving  of  the 
business  section  of  Red  Win.g,  Minn.,  with  a 
concrete  foundation,  has  been  ordered  started 
by  the  City   Council. 

The  Winona  County  Board  of  Commission- 
ers, Winona,  Minn.,  have  decided  to  change 
tlie  type  of  construction  to  be  used  in  the 
proposed  road  improvement  of  Ifi  miles  of 
highway  in  that  county  from  macadam  to 
concrete  and  will  probably  call  for  bids  about 
.^ug.   1.     O.   B.   Leland,  Winona,  is  Engineer. 

Mississippi. 

•J«Bids  will  be  received  until  2  p.  m.,  .\ug.  7, 
by  Road  Commissioners,  District  3,  Noxubee 
County.  Miss.,  at  the  court  house,  Macon, 
Miss.,  for  the  construction  of  appro.ximatcly 
24.5  miles  of  sand  clay  road,  including  ap- 
proximately 38,000  yds.  of  earth  excavation 
and   hauling,   placing   and    spreading  of  sand 


clay  required  for  surfacing  the  roads.  Wheel- 
ock  Engineering  Co.,  Woodward  BIdg.,  Bir- 
mingham, Ala.,  are  Engineers.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug.  7, 
by  Road  Commissioners,  District  3,  Noxubee 
County,  Macon,  Miss.,  for  building  approxi- 
mately 16  miles  of  gravel  road  including  about 
39,000  yds.  of  earth  excavation  and  the  haul- 
ing, spreading  and  rolling  of  the  chert  or 
gravel  required  for  surfacing  the  roads. 
Wheelock  Engineering  Co.,  Woodward  Bldg., 
Birmingham,  Ala.,  are  Engineers.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

®The  Worthington  Construction  Co..  Brook- 
haven,  Miss.,  has  been  awarded  the  contract 
by  the  Lincoln  County  Highway  Commission, 
Brookhaven,  Miss.,  F.  T.  Myers,  Engineer. 
for  the  construction  of  24  miles  of  roads  and 
5  miles  of  streets  at  $85,000.  The  work  in- 
cludes grading,  bridging,  culverts  and  grav- 
eling.    Bids  were  opened  July  ]. 

®J.  W.  Prescott  of  Tupelo,  Miss.,  has  been 
awarded  the  contract  by  the  Commissioners 
of  the  First  Supervisors'  District,  Lee  Countv, 
Tupelo.  Miss.,  for  grading  and  macadamizing 
approximately  9%  miles  of  road,  including 
40,000  cu.  yds.  of  grading,  60,000  sq.  vds.  of 
macadam,  880  lin.  ft.  of  terra  cotta  pipe,  and 
75  cu.  yds.  of  concrete.  The  contract  price 
is  $44,975.     Bids  were  opened  Julv  1. 

The  Board  of  Supervisors  of  .Adams  Coun- 
tv. Natchez.  Miss.,  has  adopted  a  resolution  to 
issue  bonds  in  the  amount  of  $150,000  for 
road  work.  It  is  proposed  to  petition  the  fed- 
eral department  of  good  roads  to  send  an 
engineer  to  examine  the  public  roads  and 
make  specific  recommendations.  Between  60 
and  70  miles  of  public  roads  will  be  improved. 

Missouri. 

The  citizens  of  the  West  Plains  special 
road  district.  West  Plains,  Mo.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $.30,000  for  building  rock  roads  in  that 
district. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  been  petitioned  to  resurface  24th  St., 
Frederick  Ave.,  to  Clay,  with  mineral  rubber 
asphalt. 

Residents  of  Harrisonvillc,  Mo.,  and  its 
vicinity  have  raised  $48,000  for  the  construc- 
tion of  20  miles  of  the  Kansas  City-.Arkansas 
highway,  and  it  is  expected  to  raise  an  addi- 
tional $12,000. 

Nevada. 

®The  Buffalo  Steam  Roller  Co.,  Buflfalo, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Board  of  Washoe  County  Commissioners".  Re- 
no. Nev..  W.  A.  Flag.?,  Clerk,  for  furnishing 
one  10-lon  steam  road  roller.  Bids  were 
opened  June  24.    Contract  awarded  July  1. 

New  Hampshire. 

4»Bids  will  he  received  until  July  12,  bv 
State  Highway  Department,  S.  P.  Hooker, 
Supt.,  Concord,  N.  H.,  for  the  construction 
of  a  native  stone  road  in  Salem.  N.  H. ;  esti- 
mated to  cost  about  $7,000;  also  a  trap  rock 
road  in  Bow  estimated  to  cost  $3,600. 

New  Jersey. 

•J"Bids  will  he  received  until  2  p.  m.,  July 
15,  by  Hoard  of  Street  and  Water  Commis- 
sioners, iCty  Hall,  Jersey  City,  N.  J.,  for 
the  improvement  of  Seaview  .'\vc.,  from 
Ocean  .\ve.  to  Hudson  Boulevard  with  Bel- 
gian pavement.  Plans  and  specifications  are 
on  file  with  the  Chief  Engineer  of  the  Board. 
John   Prout  is  Chairman  of  the  Board. 

New  York. 

Following  low  bids  were  received  by  the 
Board  of  Contr.nct  &  Supply  of  Troy,  N.  Y., 
June  21,  for  the  regulation,  grading,  curbing 
and  paving  of  First  St.,  North  End.  from  Sec- 
ond .*\ve.  .to  Seventh  .\vc. :  Sheet  asphalt — 
John  H.  Gleason,  $8,862.  Wood  block— John 
H.  GUmsoii,  $7,118.  Vitrified  brick— John  H. 
Gleason.  $.0,107.  Granite  block— Edward 
Walsh,  $11,987. 


4« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Ohio. 

^Bids  will  be  received  until  11  a.  m.,  July 
27,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  6.,  for  the  improvement 
of  Lake  Shore  Boulevard  No.  3  from  Coit 
Ave.  to  the  East  Limits  of  Bratenahl  Village 
in  accordance  with  the  plans  on  file  with  F. 
R.  Lander,  County  Surveyor.  J.  F.  Golden- 
bogen  is  Clerk. 

•I-Bids  will  be  received  until  11  a.  m.,  July 
11,  by  Commissioners  of  Road  District  com- 
posed' of  Tuscarawas,  Franklin,  Jackson  and 
Keen  Townships,  Coshocton  County,  Cosh- 
octon, O.,  at  the  office  of  F.  E.  Mowrey,  Coun- 
ty .Auditor,  for  the  improvement  of  the  fol- 
lowing described  highways :  Extension  of 
Highway  No.  4  being  that  portion  of  the 
Cambridge  road  in  Tuscarawas  Township  ly- 
ing between  the  citv  line  and  the  foot  of 
Flint  Hill,  2,077  ft.'  in  length,  paving  with 
brick.  E.xtension  of  Highway  No.  5  being 
that  portion  of  the  Coshocton  and  Newark 
road  in  Jackson  Township  lying  immediately 
south  of  the  present  brick  paved  road  and 
locally  known  as  the  "Infidel  Hill,"  1,S70  ft. 
in  length,  paving  with  brick.  Extension  of 
Highway  No.  2  being  that  part  of  the  Coshoc- 
ton and  Millersburg  road  in  Tuscarawas 
Tow^iship  Iving  between  the  west  approach  to 
the  Coshocton  bridge  over  the  Tuscarawas 
river  and  the  Canal  Basin  bridge,  length 
3,832  ft.,  paving  with  either  brick  or  concrete, 
according  to  the  plans  and  specifications  on  file 
at  the  County  .'Auditor's  office  and  at  the  of- 
fice of  J.  A.  'Hanlon,  Engineer. 

4«Bids  will  be  received  until  10  a.  m.,  July 
13,  by  Road  Commissioners  of  District  No.  1, 
Lorain  County,  O.,  addressed  to  Frank  R. 
Fauver,  Secy.,  415  Masonic  Temple,  Elyria, 
O.,  for  the  necessary  labor  and  material  for 
the  improvement  of  the  Butternut  Ridge 
Road  in  Carlisle  and  Eaton  Townships  from 
the  intersection  with  the  Elyria-Grafton  Road 
thence  about  .8  miles. 

•I-Bids  will  be  received  until  noon,  July  17. 
by  Board  of  Franklin  County  Commissioners, 
Columbus.  O.,  for  the  necessary  labor  and 
material  for  the  following  work:  Engineer's 
Estimate  No.  317:  Improving  the  Lincoln 
Road,  located  in  Sharon  Township.  Engineer's 
Estimate  No.  3(14:  Improving  the  Morse 
Road,  located  on  the  line  between  Clinton 
and  Sharon  Townships.  The  plans,  profiles, 
specifications  and  estimates  of  quantities  for 
doing  this  work,  as  per  county  plans,  are  on 
file  in  the  office  of  the  County  Surveyor. 

•J-Bids  will  be  received  until  noon,  July  13, 
bv  Village  Council,  of  Woodfield,  O.,  at  the 
o'ffice  of  George  P.  Dorr,  Clerk,  for  furnishing 
the  necessary  labor,  and  material  for  grading, 
ditching  and  curbing  and  paving  Eastern  Row 
St.  with  hard  burned  vitrified  brick  from  the 
present  terminus  of  the  paved  street  thereon 
to  the  east  corporation  line,  according  to  plans 
and  specifications  on  file  in  said  office.  A 
certified  check  for  $1,000  must  be  filed  with 
each  bid. 

4"Bids  will  be  received  until  noon,  July  16, 
by  S.  A.  Kinnear,  Director  of  Public  Service, 
Columbus,  O.,  for  the  following  improvements 
in  accordance  with  plans  and  specifications  on 
file  at  the  office  of  the  Department :  Bank 
St.,  from  College  St  .to  the  south  line  of 
Hayden  Place  .\ddition,  by  grading,  draining, 
curtiing,  paving  the  roadway  with  brick  and 
laving  water  service  pipe.  Capital  St.,  from 
Front  St.  to  Scioto  St.,  by  grading,  draining, 
curbing  and  paving  the  roadway  with  brick. 
Jenkins  Ave.,  from  High  St.  to  Parsons  .'Vve., 
by  grading,  draining,  curbing,  paving  the  road- 
v/ay  with"  asphalt  or  brick  and  laying  water 
service  pipe.  Lake  .'\lley,  from  Sherman  .^ve. 
to  Linwood  Ave.,  by  grading,  draining,  paving 
the  roadway  full  width  with  brick  and  laying 
water  service  pipe.  Moler  St.,  from  High  St. 
to  Front  St.,  by  grading,  draining,  curbing, 
paving  the  roadway  with  asphalt  or  brick,  and 
laying  water  service  pipe.  Naghten  St.,  from 
Fifth  St.  to  Cleveland  Ave.,  by  grading,  drain- 
ing, curbing  and  paving  the  roadway  between 
Fifth  street  and  Neilston  St.  with  brick,  and 
between  Neilston  St.  and  Cleveland  .\vo.  with 
asphalt,  and  laying  water  service  pipe.     Sixth 

•J*  indicates  w 


St.,  from  Broad  St.  to  Town  St.,  by  resurfac- 
ing the  roadway  with  asphalt.  Spring  St., 
from  Ninth  St.  to  JefTerson  Ave.,  by  grading, 
draining,  curbing,  paving  the  roadway  with 
asphalt  or  brick  and  laying  water  service  pipe. 
The  alley  west  of  Wilson  Ave.,  from  Capital 
St.  to  Lake  Alley,  by  grading,  draining  and 
paving  the  roadway  full  width  with  brick. 
Wood  .i^ve.,  from  Fourth  St.  to  Parsons  Ave., 
by  grading,  draining,  curbing,  paving  the  road- 
way with  asphalt  or  brick,  and  laying  water 
service  pipe.  For  200,000  old  style  paving 
block. 

^Bids  will  be  received  until  noon,  July  25, 
by  City  Council,  Bryan,  O.,  for  the  improve- 
ment of  South  Main,  East  and  West  Wilson 
and  East  High  Sts.  Plans  and  specifications 
are  on  file  at  the  office  of  Clerk  John  A. 
Neill. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Richland  Countv,  at  Mans- 
field, Ohio,  until  1  o'clock  p.  m.,  July  10,  1912, 
for  grading  and  paving  with  a  waterbound 
macadam,  the  Sec.  No.  2  Leesville  road.  State 
Highvvav  'F'  pet.  No.  387  in  Sanduskv  Twp., 
said  Coiinty.  Length  10,800  ft.or  2.0'4  miles. 
Width  of  pavement,  12  ft.  Estimated  cost  of 
construction.  $12,851.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  rcquirad  to 
give  bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Oct.  1,  1912. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  Marker,  Columbus, 
O.,  is   State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Lorain  County,  at  Elyria, 
Ohio,  until  10  a.  m.,  July  19,  1912,  for  grading 
and  paving  with  a  waterbound  slag  macadam, 
the  Brownhclm-.^mherst  road.  State  High- 
way 'B'  pet.  No.  437  in  Brownhelm  &  Am- 
herst Twps.,  said  County.  Length,  4,750  ft. 
or  0.90  mile.  Width  of  p'avement.  12  ft.  Esti- 
mated cost  of  construction,  $(1,128.  A  draft 
or  certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
rofiuired  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion. 
Oct.  1,  1912.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway 
Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Washington  County,  at 
Marietta,  Ohio,  until  1  o'clock  p.  m.,  July  16, 
1912,  for  grading  and  paving  with  a  bitumin- 
ated  concrete,  the  New  Matamoras  road. 
State  Highwav  'E'  pet.  No.  4G4  in  Grandview 
Twp.,  said  County.  Length  5,280  ft.  or  1.00 
mile.  Width  of  pavement,  16  ft.  Estimated 
cost  of  construction,  $12,209.  .Mternative  bids 
will  also  be  considered  for  grading  and  pav- 
ing the  above  road  with  brick  for  medium 
traffic.  Estimated  cost  of  construction,  $16,- 
727.  A  draft  or  certified  check  for  p>00 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Sept.  15,  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus,  O., 
is   State  Highway  Commissioner. 

4»Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Mahoning  County,  at 
Youngstown,  Ohio,  until  10  a.  m.,  July  18, 
1912,  for  grading  and  paving  with  a  water- 
bound  macadam,  the  Youngstown-New  Bed- 
ford road.  State  Highway  T  pet.  No.  412 
in  Coitsville  Twp.,  said  County.  Length 
6,600  ft.  or  1.25  mile.  Width  of  pavement,  14 
ft.  Estimated  cost  of  construction,  $10,64(5. 
.Mternative  bids  will  also  be  considered  for 
grading  and  paving,  the  above  road  with 
bituminatcd  concrete.  Estimated  cost  of  con- 
struction, $16,546.     A  draft  or  certified  check 


for  $300  shall  be  deposited  with  each  bid. 
The  successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Oct.  1,  1912. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  .State  High- 
way Commissioner  reserves  the  right  to  re- 
ject any  and  all  bids. — James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Noble  County,  at  Caldwell. 
Ohio,  until  noon,  July  17,  1912,  for  grading 
and  paving  with  brick  for  medium  traffic  the 
Caldwell-Carlisle  road.  State  Highway  'C 
pet.  No.  531  in  Olive  Twp.,  said  Countv. 
Length  5,302  ft.  or  1.00  mile.  Width  of  pave- 
ment, 14  ft.  Estimated  cost  of  construction. 
$17,615.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion.  Sept.  15,  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  St;ite 
Highway  Department.  The  State  Highway 
Commissioner  reesrves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,  is  State  Highway  Commissioner. 

^•Bids  will  be  received  at  the  office  of 
the  Commissioners  of  Mercer  Countv,  at 
Celina,  Ohio,  until  1  p.  m.,  July  12,  1912,  for 
grading  and  paving  with  concrete  the  Reser- 
voir road.  State  Highway  'A'  pet.  No.  566 
in  Jefferson  Twp.,  said  County.  Length  8,456 
ft.  or  1.60  mile.  Width  of  pavement.  14  ft. 
Estimated  cost  of  construction.  $14,493. 
.-Mternative  bids  will  also  be  considered  for 
paving  the  above  road  with  a  waterbound 
macadam.  Estimated  cost  of  construction. 
$12,12.5.  A  draft  or  certified  check  for  $:?00.0ri 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price 
Dale  set  for  completion,  Sept.  15,  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O..  is  State  Highway  Commissioner. 

®The  Department  of  Public  Service  of 
Cleveland,  O.,  Thos.  J.  Clifford.  Contract 
Clerk,  has  awarded  the  following  Cleveland 
firms  contracts  for  the  paving  of  a  number  of 
streets,  as  follows:  John  R.  Bentley,  St. 
Clair  .\ve.,  $19,607:  Rielev  Bros.,  East  40th 
St.,  $8,156:  Rielev  Bros.,  Payne  Ave..  $4,6.56: 
Rielev  Bros.,  Hough  Ave.,  $2,236:  Cleveland 
Trinidad  Paving  Co..  Superior  Ave.,  $26,8.55. 
Bids  were   opened   June  27. 

®The  Board  of  Control  of  Cincinnati,  O., 
has  awarded  the  contract  for  paving  Mozart 
.*\ve..  from  Boudinot  .\ve.  .to  the  western 
terminus,  to  the  Kirschner  Construction  Co.. 
of  that  city,  at  $11,710.     Brick  will  be  used. 

®Kissner  &  Riddle,  it  is  reported,  have  been 
awarded  the  contract  by  the  city  of  Delaware. 
O.,  George  Irwin,  City  Engineer,  for  the  pav- 
ing of  North  Washington  St.,  with  Hocking 
block  at  $21,479.  Other  bidders  were:  Yoiint 
&  Jackson,  Davton.  O.,  Townshend  and 
Wassel  block,  $21,'614  :  McHugh  Bros.,  Athens 
block.  $21,860:  Lambert  Bros.,  and  Wirt. 
Hocking  and  Townshend  block.  $21,610. 

®The  Perry  County  Commissioners,  New 
Lexington,  0.,  have  awarded  the  con- 
tract for  the  construction  of  the  one  mile  of 
tar-bound  macadam  road  to  Petrie  &  Lnns- 
ford  of  Logan,  O..  at  $11,400.  Other  bidders 
were-  W  R.  Wilson,  .Athens,  $11,494,  and 
E.  N.  Turner.  Logan.  $11,798. 

©Isaac  Greist  of  Wooster,  O.,  has  been 
awarded  the  contract  by  the  officials  of  that 
city,  for  the  improvement  of  the  streets  in 
the  Board  of  Trade  allotment  at  $10,179.  The 
streets  to  be  improved  are  Lincoln,  Stibbs, 
Palmer,  University  and  Washington,  and  Mc- 
Kinley  and  Nold  Aves. 

®The  Hamilton  County  Commissioners, 
Cincinnati,  O..  on  July  2  awarded  the  follow- 
ing contracts  for  road  improvement  aggregat- 
ing several  thousand  dollars :     William   Har- 
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rell  &  Co.,  improvement  of  Cleves  road  from 
Cooner  Ave.  to  Stone  Bridge  hollow,  $7,865 ; 
John  Fagaly,  $176,  repair  Mullen  road  near 
Seigert's  place;  Lewisburg  Stone  Co.,  $1,100, 
to  furnish  crushed  stone  for  repair  of  Plain- 
held  pike ;  H.  F.  Nagel,  $22"),  repair  of  retain- 
ing wall  on  road  leading  from  Newton  to 
Clough  pike :  William  Nickoson,  $583,  repair 
of  retaining  wall  and  culvert  on  Dry  Creek 
Run  road  ;  William  Nickoson,  $1,248,  concrete 
culvert  on  Reading  road  north  of  N.  &  W. 
railway;  William  Nickoson,  $1,768,  concrete 
culvert  on  Reading  road  near  Carthage ;  James 
L.  Radabaugh,  $390,  widening  of  Rose  Hill 
road  ner  Geaks  and  McCafferty  farm ;  Citi- 
zens Road  Preserving  Co.,  $480,  oiling  of 
Springfield  pike,  Oak  Ave.  to  Butler  County 
line ;  Citizens  Road  Preserving  Co.,  $307,  oil- 
ing Hamilton  pike,  Mount  Healthy  to  the 
West  Fork  millcreek ;  Henry  Westerman's  bid 
of  $355.50  for  repair  of  slip  at  Cashbaum 
bridge. 

®J.  E.  Conley  &  Co.,  have  been  awarded 
the  contract  by  the  Board  of  Control  of  Day- 
ton, O.,  for  the  paving  of  Hawthorne  St., 
between  Fifth  St.,  and  Germantown  St.,  at 
$7,876,  and  for  the  paving  of  Dunbar  Ave., 
from  Fifth  St.,  to  Germantown  St.,  at  $6,819. 

®Wm.  Harrell  &  Co..  of  Clevis,  O.,  have 
been  awarded  the  contract  by  the  Hamilton 
County  Commissioners,  Cincinnati,  O.,  for  the 
improvement  of  the  Clevis  road  from  Cooper 
Ave.,  to  Stone  Bridge  Hollow  in  Miami 
Township,  at  $7,865.  Bids  were  opened  June 
28. 

®Fred  Gandert  &  Son  of  Mansfield,  O.,  have 
been  awarded  the  contract  by  the  Department 
of  Public  Service,  Galion,  O.,  E.  C.  Kochem, 
Clerk,  for  the  paving  of  Boston  St.,  with 
brick  on  concrete  base  and  tar  filler.  Bids 
were   opened  June   12. 

The  Department  of  Public  Service  of  Day- 
ton, O.,  received  the  lowest  bid  for  the  pav- 
ing of  Forest  Ave.,  from  Rung  to  Main  St., 
from  J.  O.  Shoup  &  Co.,  at  $2.39  per  sq.  yd., 
on  a  20-Ib.  creosoted  wood  block.  David 
Beard  submitted  the  lowest  bid  on  the  part 
extending  from  Lehman  St.,  to  Rung  St.,  at 
$2.42  per  sq.  yd.  The  total  amount  involved 
in  the  contract  is  about  .t;37,000. 

The  City  Council  of  FoUansbee,  O.,  plans 
to  improve  Neville  and  Jefferson  Sts.,  by  pav- 
ing. 

The  Stark  County  Commissioners,  Canton, 
O.,  have  rejected  all  bids  received  for  the 
paving  of  the  Canton-Massillon  highway  for  a 
distance  of  a  half  mile  between  the  Canton 
corporation  limits  and  Perry  Towiiship.  All 
bids  were  in  excess  of  $22,400,  the  surveyor's 
estimate  of  the  probable  cost. 

The  Holmes  County  Commissioners,  Mil- 
lersburg,  O.,  have  not  awarded  the  contract 
for  grading  and  paving  with  a  bitnminated 
concrete  pavement.  Sec.  No.  3.  Millersburg 
and  eBrlin  road,  in  Hardy  Township,  for 
which  bids  were  opened  T^lv  2.  The  road 
is  1,795.5  is  $5,225.  James  R. 'Marker,  Colum- 
bus, O.,  is  State  Highway  Commissioner.  S. 
V.  Mast  is  County  Auditor. 

The  Stark  County  Commissioners,  Canton, 
O.,  have  rejected  all  bids  received  June  28 
for  the  construction  of  the  Canton  Massillon 
road  improvement  in  Caneton  Township,  as 
being  above  the  estimate.  Following  are  the 
estimated  quantities  of  material  and  labor, 
viz. :  32,379  cu.  yds.  of  excavation,  60  lin. 
ft.  of  stone  circular  curb :  3,9.52  lin.  ft.  of 
stone  raised  curb,  5x18;  3,952  lin.  ft.  of  stone 
flush  curb,  4x15 ;  19  lin,  ft.  of  concrete  mar- 
ginal curb,  8x14;  7,904  sq.  yds.  paving;  7,904 
S(|.  yds.  concrete  base,  30  lin.  ft.  12-in.  pipe 
relaid  ;  2  catchbasins ;  20  trees  removed,  J. 
H.   McConnell  is   County  Auditor. 

Oklahoma. 

Washington  County  Engineer  J.  E.  Hickey, 
Bartlesville,  Okla.,  has  completed  an  estimate 
of  the  cost  of  road  it  is  proposed  to  build 
through  the  Caney  river  bottom  from  Bartles- 
ville to  Dewey.  The  cost  is  fixed  at  about 
$15,000.  This  provides  for  a  ]4-ft.  macadam 
road  through  the  bottom  of  the  Santa  Fe 
crossing. 


Oregon. 

®The  street  committee  of  the  City  Council, 
Portland,  Ore.,  has  awarded  the  contract  for 
the  fill  on  Weidler  St.,  from  East  First  to 
Wheeler   to   the   Crawford-Kennedy   Co..   for 

$16,477. 

Pennsylvania. 

4"Bids  will  be  received  until  7  p.  m.,  July 
16,  by  Coal  Township  Commissioner.s,  Thomas 
Howells,  Secretary,  Sagon,  Pa.,  for  the  con- 
struction of  a  dirt  road  and  necessary  em- 
bankments in  the  Township. 

^■Bids  will  be  received  until  8  p.   m.,  July 

15,  by  C.  Howard  Casey,  Chairman,  Street 
Committee,  Marcus  Hook,  Pa.,  for  grading 
and  furnishing  necessary  labor  and  material 
for  10,789  sq.  yds.  of  bituminous  pavement. 

^Bids  will  be  received  until  noon,  July  12, 
by  Bureau  of  Highways,  Department  of  Pub- 
lic Works,  Philadelphia,  Pa.,  M.  L.  Cooke, 
Director,  for  Schedule  "A" — Resurfacing 
Macadam  Roads.  Schedule  "B" — Resurfacing 
Asphalt  Streets.  Schedule  "C" — 1  5-passenger 
.Automobile,  5  2-passcnger  Runabouts.  All 
of  the  above  completely  equipped.  Specifica- 
tions and  blank  forms  upon  which  bids  must 
be  made  can  be  obtained  upon  application  at 
the  office  of  the  Bureau  of  Highways,  Room 
232,  City  Hall. 

^Bids  will  be  received  until  10  a.  m.,  July 

16,  by  Board  of  .AUegheney  County  Commis- 
sioners, Pittsburgh,  Pa.,  for  the  improvement 
of  the  following  roads:  Bakerstown  and 
Cuhnerville  Road — From  a  point  on  the  But- 
ler plank  road,  near  Bakerstown,  thence  ex- 
tending in  an  easterly  direction  to  the  inter- 
seceion  with  improved  roads  leading  to 
Dorseyville  and  Tarentum  in  the  village  of 
Culmerville ;  situate  in  Richland  and  West 
Deer  Townships,  a  distance  of  six  (6)  miles, 
more  or  less.  West  Run  Road — From  point 
of  intersection  with  Eighth  Ave..  Home- 
stead Borough,  thence  extending  in  a  south- 
westerely  direction  to  Lincoln  Place,  situate 
in  Mifflin  Township,  a  distance  of  four  and 
one-tenth  (4.1)  miles,  more  or  less.  Spring 
Run  Road — From  point  of  intersection  with 
the  Stoops  Ferry  and  Shousetown  improved 
road,  extending  in  a  southwesterly  direction 
to  intersection  with  Broadliead  road,  situate 
in  Crescent  Township ;  a  distance  of  one  and 
six-tenths  (1.6)  miles,  more  or  less.  Centre 
Road  and  Extension — From  end  of  pavement. 
Second  street,  Elizabeth  Borough,  thence  ex- 
tending in  a  southwesterly  direction  to  inter- 
section with  improved  Monongahela  City  and 
Elizabeth  road,  at  line  of  Forward  Township; 
also  short  stretch  from  point  at  bridge  cross- 
ing Fallen  Timber  Run,  extending  in  an  east- 
erly direction  to  beginning  of  the  Lovcdale 
extension  road,  both  pieces  being  in  Elizabeth 
Borough,  a  total  distance  of  seven-tenths 
(0.7)  of  a  mile,  more  or  less.  Plans,  profiles, 
estimates,  etc.,  of  the  above  are  on  file  in  the 
office  of  the  Country  Road  Commissioner, 
Room  306,  Court  House,  and  are  open  for 
the  examination  of  all  persons  interested.  R. 
J.   Cunningham   is   Countv   Controller. 

The  City  Council  of  Millsville,  Pa.,  has  de- 
cided to  lay  two  squares  of  crushed  rock 
street  paving. 

The  chief  of  the  Bureau  of  Highways  of 
Philadelphia,  Pa.,  has  recommended  that  all 
bids  received  recently  for  the  work  of  re- 
surfacing and  repairing  macadam  roads  be  re- 
jected as  being  too  high.  There  is  about 
$250,000  available  for  the  work. 

Following  bids  were  received  by  the  City 
Commission  of  Sioux  Falls,  S.  Dak.,  for  the 
paving  of  four  blocks  on  Phillips  .\vc.,  the 
foot  of  Ninth  St.,  and  the  north  and  south 
alley  between  Eighth  and  Ninth  Sts.,  with 
concrete:  W.  R.  White,  Sioux  Falls,  $1.35  per 
sq.  yd.,  and  $0.35  per  cu.  vd.  for  excavation  or 
fills;  Joe  .Sampson,  Sioux  Falls,  Phillips  Ave., 
$l,19y2  per  sq.  yd.;  foot  of  Ninth  St.,  $1.37V^  ; 
allev,  $1.44;  excavations,  $0.60  per  cu.  yd. 
Sioiix  Falls  Construction  Co.,  on  entire  job, 
$112  per  sq.  vd.,  and  $0.60  for  excavations; 
also,  Phillips  .A.ve.,  $1.03  per  .sq.  yd.,  and  $0.85 
for  excavations;  allev,  $1.08  and  $0.85  for 
excavations;  Ninth  St.,  $1.36  and  $0,75  for 
excavations,     Odney  Bros.  &  Stadium,  Sioux 


Falls,  on  alley,  $1.40  and  $0.50  for  excavations. 
J.  M.  O'Neal,  Sioux  Falls,  on  alley  $1.83  and 
$0..50  for  excavations ;  J.  A.  Ward,  Sioux 
Falls,  on  alley  $1.75  for  entire  job. 

South  Dakota. 

The  Aurora  County  Commissioners,  Plank- 
inton,  S.  Dak.,  have  taken  action  which  will 
result  in  that  County  securing  a  fund  of  about 
$5,000  for  the  construction  of  the  Aurora 
County  section  of  the  automobile  highway 
which  is  to  be  constructed  across  the  state 
from    Sioux    Falls   to   Rapid    City. 

Utah. 

•J*Bids  will  be  received  until  10  a.  m.,  Julye 
30,  by  Noble  Warrum,  City  Recorder,  Salt 
Lake  City,  Utah,  for  constructing  cement  curb 
and  gutter  and  laying  50,000  yds.  of  bitulithic 
pavement.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Texas. 

•J«Bids  will  be  received  until  10:30  a.  m., 
July  12,  by  H.  R.  Wallace,  Grayson  County 
.Auditor,  Sherman,  Texas,  for  the  entire  con- 
struction and  completion  of  a  system  of  high- 
ways, including  bridges,  culverts,  etc.,  for 
road  district  No.  2,  Grayson  CounU-,  Texas. 
No  bid  will  be  considered  unless  accompanied 
by  a  check  certified  by  some  bank  in  Sher- 
man, Tex.,  and  made  payable  to  the  County 
Judge  of  Grayson  County,  Texas,  in  amount 
of  $15,000.  Plans  and  specifications  are  on 
file   with   County   Commissioners. 

^Bids  are  being  received  by  the  City  of 
San  Angelo,  Texas,  for  the  construction  of 
about  23,000  sq.  yds.  creosoted  pine  block 
pavement  on  the  city  streets.  J.  J.  Goodfel- 
low  is   City  Engineer. 

^Bids  will  be  received  until  noon,  July  16, 
by  Board  of  Leon  County  Commissioners, 
Centerville.  Texas,  for  the  construction  of 
public  roads  in  Marquez  road  district  No.  4, 
Leon  County,  Texas,  to  be  built  from  the 
proceeds  of  the  30,000  dollar  bond  issue  re- 
cently voted  for  that  purpose.  All  work  to 
be  done  in  accordance  with  plans  and  specifica- 
tions now  on  file  in  the  office  of  W.  D.  Lacey, 
County  Judge  of  Leon  County.  Copies  of 
plans  and  specifications  will  be  furnished  on 
request.  .AH  proposals  submitted  must  be  ac- 
companied by  a  certified  check  of  the  amount 
of  $-500  payable  to  W.  D.  Lacey,  County  Judge 
of  Leon  County. 

Petitions  have  been  filed  with  the  City 
Commission  of  Waco,  Tex.,  for  the  permanent 
paving  of  North  Fifth  St.,  from  Washington 
to  Herring  Ave.  P.  A.  Gorman  is  Street 
Commissioner. 

The  .Attorney-General  at  .Austin,  Tex.,  has 
approved  the  $100,000  bond  issue  of  Commis- 
sioners' Precinct  2,  Bastrop  County,  for  the 
construction  of  good  roads  in  Justice  Pre- 
cinct 1,  which  includes  the  citv  of  Bastrop. 

The  business  men  and  citizens  of  Hemp- 
stead, Tex.,  have  decided  to  co-operate  with 
the  County  Commissioners'  Court  in  grading 
and  claying  the  remaining  10  or  12  miles  of 
roadway  between  Hempstead  and  the  Harris 
County  line,  connecting  at  that  end  with  a 
shell  road  of  the  latter. 

■Virginia. 

^Bids  will  be  received  until  12 :30  p.  ni., 
July  18,  by  Board  of  Contml,  Norfolk.  Vn., 
for  paving  a  number  of  streets  and  avenues, 
with  sheet  asphalt  on  concrete  foundation, 
Warren's  bitulithic  on  a  concrete  foun<lation, 
bituminous  concrete  on  concrete  foundation, 
or  bituminous  macadam  on  concrete  founda- 
tion.    W.  T.  Brooke  is  City  Engineer. 

G.  R.  Wallace.  Attorney  of  Commonwealth, 
.Stafford  County,  Fredericksburg,  Va.,  h.is  re- 
jected all  bids  received  July  2,  for  grading 
and  graveling  of  the  Warrcnton  ro.id.  a  dis- 
tance of  6  miles :  the  Garrisonvillc  road,  a 
distance  of  14  miles;  the  River  road,  a  dis- 
tance of  5  miles,  anil  the  Brooke  road,  a 
distance  of  8  miles.  Bids  were  considered  too 
high. 

®The  Tinsley  Construction  Co..  of  Roan- 
oke, Va.,  has  been  awarded  the  contr.act  hv 
the  City  of  Clarksville.  Va.,  R.  II.  F^ley. 
Mayor,  for  the  construction  of  froui  1,000  lo 
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K.^OO  yds.  of  granolithic  sidewalks.     Bids  were 
opened  Jnly  1. 

Washington. 

^Bids  will  lie  received  until  2  p.  m.,  July 
23,  by  hoard  of  King  County  Commissioners, 
Seattle,  Wash.,  for  furnishing  all  material  and 
labor  (Jap  or  Chinese  labor  not  allowed)  nec- 
essary for  the  construction  of  the  improve- 
ment mentioned  below,  said  work  to  be  done 
strictly  in  accordance  with  the  plans  and 
specifications  approved  and  now  on  file  in  the 
County  Engineer's  office.  The  work  consists 
of  the  construction  of  clearing  right-of-way 
CO  feet  wide,  grubbing  and  constructing  24-ft. 
roadway   with   necessary  culverts. 

®The  Kcasal  Construction  Co.,  2.312  A  St., 
Seattle.  Wash.,  has  been  awarded  the  con- 
tract for  paving  S,  M,  56th  and  54th  Sts., 
with  asphalt,  in  the  city  of  Tacoma,  Wash., 
at  $71,:!4.3. 

®Tlie  Pierce  County  Commissioners,  Taco- 
ma, Wash.,  have  awarded  the  contract  for  the 
construction  of  three  miles  of  the  Kapowsin- 
Lake  Head  road  to  the  Keasel-McDowell 
Logging  Co.,  at  $7,200,  with  the  understanding 
that  the  company  obtain  the  right-of-way 
where  it  is  not  already  secured. 

Frank  McHugh  has  submitted  the  lowest 
liid  to  the  Pierce  County  Commissioners,  Ta- 
coma, Wash.,  for  the  grading  of  several  miles 
of  the  Tacoma-Puyallup  road,  from  the  Ta- 
coma city  limits  to  the  Clarks  Creek  crossing, 
a  distance  of  about  five  miles.  The  bid  was 
$21,736.  Other  bidders  were:  Keasel  Con- 
struction Co.,  $23,900:  Stoll  &  Holz,  $24,000, 
and  E.  M.  More,  $24,500. 

The  City  Council  of  Ellensburg,  Wash.,  has 
granted  the  petition  of  property  owners  to 
pave  Tliird  St.,  from  Ruby  St.,  east  to  the  city 
limits  at  an  estimated  cost  of  $.37,.'!.54. 

Commissioner  of  Public  Works  D.  C.  Coates 
of  Spokane,  Wash.,  has  presented  plans  for 
the  paving  of  Main  Ave.,  from  the  Northern 
Pacific  tracks  west  to  Division  St.  The  cost, 
covering  every  kind  of  material  used  in   the 


city,  is  estimated  at  from  $9,210  for  bitumass 
to  $14,308  for  wood  block. 

The  following  bid  was  received  by  the  City 
of  Seattle,  Wash.,  for  paving  on  Whatcom 
Ave.  (1)  bid  on  brick,  (2)  bid  on  bitulithic, 
(3)  bid  on  granite:  Holt  &  Jeffery,  (1) 
$267,449,  (2)  $227,591,  (3)  $334,453:  Independ- 
ent Asphalt  Paving  Co.,  (1)  $279,449,  (2) 
$254,711,  (3)  $361,680;  Barber  Asphalt  Pav- 
ing Co.,  (2)  $227,980;  Sparger  Concrete  Co., 
(1)  $2.39,821,  (3)  $337,836;  Warren  Const. 
Co.,  (2)  $230,882;  F.  M.  McLellan,  (1)  $265,- 
161,  (2)  $241,210,  (3)  $330,975;  T.  Ryan,  (1) 
$261,987,  (2)  264,071,  (3)  318,747;  P.  J.  Mc- 
Hugh,  (1)  $264,369. 

Wisconsin. 

•{•Bids  will  be  received  until  10  a.  m.,  Julv 
11,  by  County  Highway  Commissioner  H.  J. 
Kuelling,  Pereles  Bldg.,  Milwaukee.  Wis.,  for 
paving  the  following  roads  in  Milwaukee 
County :  Watertown  plank  road  in  the  town 
of  Wauwatosa,  from  Milwaukee  city  linits  to 
Wauwatosa  city  limits,  wth  concrete  18  ft.  in 
width  for  one  mile  and  with  lirick  or  concrete 
24  ft.  in  width  for  2,000  ft. ;  the  Mnkwonago 
road,  in  the  town  of  (ircenlield,  from  West 
.'\llis  city  limits  to  Oklahoma  .^ve..  with  con- 
crete 15  ft.  in  width  for  two  miles,  in  accord- 
ance with  plans  and  specifications  on  file  at 
the  office  of  county  highway  commissioner  of 
Milwaukee  County. 

®T.  W.  Quinn  of  Madison,  Wis.,  has  been 
awarded  the  contract  by  the  Streets  and  Side- 
walks Committee,  City  Council,  Monroe,  Wis., 
for  the  paving  of  the  public  square,  including 
al)out  18.000  sq.  yds.,  at  $2.38  per  sq.  yd.  Bids 
were  opened  June  4. 

®The  City  Council  of  Oshkosh,  Wis.,  has 
awarded  the  contract  for  the  construction  of 
a  macadam  roadway  with  combined  cement 
curb  and  gutter  on  Powers  .\ve.,  between  Irv- 
ing and  Sterling  Sts.,  to  Louis  A.  Larsen,  at 
$0.44%  per  lin.  ft.,  for  curb  and  gutter  and 
$0.87%  a  sq.  yd.  for  macadam. 


©Milwaukee    County    Commissioner    H.    J. 

Kuelling  and  County  Board  Committees,  Mil- 
waukee, Wis.,  have  awarded  the  following 
contracts  for  the  paving  of  more  than  eight 
miles  of  County  highways:  D.  M.  Snedden 
Co.,  Milwaukee,  paving  the  Chicago  road  from 
the  city  limits  to  the  flag  station  near  Cudahy ; 
concrete  paving  for  9  ft.  each  side  of  the 
railroad  tracks  is  specified.  The  McGugan 
Co.,  Milwaukee,  secured  the  work  on  the  Kil- 
bourn  road  from  the  city  limits  to  the  inter- 
section of  the  Loomis  road  ;  18  ft.  width  with 
concrete  macadam  is  specified. 

In  addition  to  those  contracts  just  awarded 
for  County  highway  paving  by  the  Milwaukee 
County  Highway  Commissioners,  Milwaukee, 
Wis.,  the  Commissioners  plan  to  let  contracts 
for  the  North  Fond  du  Lac  road  from  the 
city  limits  to  Lake  road  ;  tlie  Green  Bay  road 
from  the  city  limits  to  Hampton  road ;  the 
Janesville  road  from  the  city  limits  to  Hawlcy 
road,  and  Kilbourn  road  to  Layton  Ave. 

The  City  Council  of  Rice  Lake.  Wis.,  has 
been  petitioned  by  property  owners  on  Main 
St.,  asking  that  that  thoroughfare  from  Sev- 
enth St.  to  13th  be  paved  with  concrete.  The 
width  of  the  pavement  to  he  32   ft. 

Canada. 

^Bids  will  be  received  until  5  p.  m.,  July 
16,  by  Secretary,  Swift  Current,  Sask.,  for  t!ie 
construction  of  5.503  lin.  ft.  of  cement  con- 
crete curbing;  63.285  sq.  ft.  of  cement  side- 
walk ;  12,544  sq.  ft.  of  cement  concrete  cross- 
ings.    G.  D.  Mackie  is  Town  Engineer. 

The  City  Council  of  Fort  Garry,  Man.,  on 
July  2  received  seven  bids  for  the  paving  of 
Pembina  highway  from  the  .'\gricultural  col- 
lege grounds  to  the  southerly  limit  of  the 
municipality.  Bids  were  submitted  by  Guil- 
liault  &  Co.,  National  Paving  &  Contracting 
Co.,  .•Mex  Young,  Rigby  &  Andrus,  Paul 
Grand,  George  Foley  &  Sons,  and  Joseph 
Plouffe.  The  estimated  cost  of  the  work  is 
$80,000. 
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Arkansas. 

^Rids  will  be  received  until  11  a.  m.,  July 
22.  by  John  M.  Quarles,  Road  Commissioner, 
Court  House,  Helena,  Ark.,  for  the  construc- 
tion of  three  steel  and  concrete  bridges,  one 
structure  40-ft.  span  with  reinforced  concrete 
abutments  over  Johnson  Canal,  4  miles  from 
Hugo,  on  the  M.  H.  &  L.  R.  R. ;  two  bridges, 
one  135-ft.  and  the  other  40-ft.  bridge,  % 
mile  from  Popuar  Grove  on  the  Arkansas 
Midland  R.  R.,  Phillips  County,  Ark. 

A  contract  is  to  be  let  shortly  by  the  Com- 
missioners of  Grant  County,  Sheridan,  .Vrk., 
for  the  construction  of  a  new  steel  bridge 
over  the  Sahne  River  at  Jenkins'  Ferry-  It 
is  hoped  to  have  the  work  completed  by  the 
first  of   September. 

California. 

Plans  and  specifications  have  been  completed 
for  tlie  construction  of  a  new  bridge  over 
Lindo  Channel  at  a  cost  of  $12,000.  As  pro- 
posed, the  new  structure  will  1)c  a  6-pier  re- 
inforced-concrete  bridge,  replacing  what  is 
known  as  the  Sandy  Gulch  bridge  in  Butte 
County,  Cal.  Martin  Polk  is  County  Sur- 
veyor,  Oroville,   Cal. 

Colorado. 

©Board  of  El  Paso  County  Commission- 
ers. Colorado  Springs,  Colo.,  has  awarded  the 
contract  for  the  construction  of  the  bridge 
near  Wigwam  to  tlie  Pueblo  Bridge  Co.,  at 
$1,.380. 

Delaware. 

Providing  the  City  Council  of  Wilmington, 
Del.,  grants  the  franchise  asked  by  the  Wil- 
min}2ton,  New  Castle  &  Delaware  City  Ry.. 
the  CI  n-'iany,  among  other  improvements,  must 
liuild  a  modern  bridge  across  the  dyke. 


District  of  Columbia. 

District  Engineer  of  Bridges,  T.  C.  J.  Baily, 
according  to  reports  from  Washington,  D.  C, 
has  announced  that  the  construction  of  the 
new  bridge  across  Rock  Creek  at  Q  St.  will 
be  commenced  about  October.  The  cost  of 
the   work  is  estimated   at   about   $250,000. 

Florida. 

•{•Bids  will  be  received  until  1  p.  m.,  July  11, 
by  Sholtz  &  Atkinson,  at  the  office  of  D.  D. 
and  C.  M.  Rogers,  Engineers,  Dayton,  Fla.,  for 
the  construction  of  a  4-pile  bent  reinforced 
concrete  bridge  30  ft.  wide  and  about  1.800  ft. 
long.  Plans  and  specifications  are  on  file  with 
the  engineers. 

®The  Beach  Improvement  Co.,  of  which 
J.  C.  Collins,  Morristown,  N.  J.,  is  Presi- 
dent, has  awarded  the  contract  for  the  con- 
struction of  a  bridge  across  Biscayne  Bay 
to  the  J.  C.  Cook  Co.,  Miami,  Fla.  The 
bridge  will  leave  the  mainland  a  short  dis- 
tance north  of  the  city  limits  and  will  be  2Vi 
miles  in  length.  It  will  be  largely  built  of 
concrete,  with  lumber  planking.  It  will  be  18 
ft.  wide,  which  will  give  ample  room  for  au- 
tomobiles, carriages,  bicycles  and  foot  pas- 
.sengers  to  pass.  The  draw,  which  will  be 
located  over  the  channel  running  north,  will 
be  60  ft.  in  the  clear,  leaving  a  clear  pas- 
sage for  any  vessel  which  may  ply  the  inside 
route.  The  eastern  approach  of  the  bridge  will 
be  on  the  Collins  tract,  where  several  dif- 
ferent boulevards  will  be  constructed,  leading 
north    and    south    on    the    ocean    beach. 

Georgia. 

^Bids  will  be  received  until  July  15.  it  is 
reported,  by  the  Geor,gian  Coast  &  Piedmont 
R.  R..  J.  H.  Cranberry,  Chief  Engineer,  Da- 
ricn.  Ga.,  for  the  construction  of  13  66-ft.  deck 
girder  approaches. 


Illinois. 

•{•Bids  will  be  received  up  to  10  A.  M.. 
July  15,  1912,  at  the  City  Hall,  Mascoutah. 
111.,  for  the  construction  of  one  reinforced- 
concrete  bridge,  to  be  built  in  Shiloh  Valley 
Township,  St.  Clair  County.  Charles  Stock 
is  Town  Clerk,  Mascoutah,  III:  Bridge  No.  2 
—Span,  30  ft. ;  roadway,  18  ft. ;  height,  12  ft. ; 
estimated  amount  of  concrete,  93.2  cu.  yds. ; 
reinforcing  steel,  12,119  lbs.;  nearest  railroad 
station,  Mascoutah,  1V4  miles;  no  local  con- 
crete materials  available ;  present  bridge  wood. 
20-ft.  span;  low-water  flow,  dry;  high  water, 
about  6  feet  deep ;  excavation  to  be  carried 
about  3  ft.  below  stream  bed  through  clay 
to  clay;  piles  will  prol)ably  be  necessary;  work 
to  be  completed  on  or  before  September  15. 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, wliich  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing  from  the  Illinois  Highway 
Commission,    Springfield,    III. 

^•Notice  is  hereby  given  that  a  letting  will 
be  held  at  the  Court  House,  Jcrseyville,  III., 
on  July  13.  1912,  for  the  Ryan  Branch  and 
John  Barnes  bridges  in  Ruyle  Township,  Jer- 
sey County.  S.  H.  Ruyle  is  Town  Clerk, 
Medora,  III.  At  the  previous  letting  of  these 
bridges,  held  on  June  8,  1912.  all  bids  were 
rejected  on  account  of  lack  of  competition. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commis- 
sion, which  may  be  seen  at  the  Town  Clerk's 
office  or  may  be  obtained  upon  application  in 
writing  from  the  Illinois  Highway  Commis- 
sion.   Springfield,   III. 

4«Rids  will  be  received  up  to  1  P.  M., 
July    16,    1912,    at    the    Court    House,    Win- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Chester,  111.,  for  the  construction  of  three 
reinforced-concrete  bridges,  to  be  built  in  Al- 
sey  Township,  and  one  reinforced-concrete 
abutment,  to  be  built  in  North  Winchester 
Township,  Scott  County.  Robert  O.  Renner, 
Chairman,     Winchester,     111. :     Bell     Bridge — 


bridges  and  road  improvements  throughout 
the  county :  Keene  Township,  new  bridge  be- 
tween Keene  and  Honey  Creek  Townships, 
near  Theo.  Dougherty's  home,  one-half  cost 
to  county,  $400;  Ursa  Township,  repairing, 
widening,    raising   and   graveling    Bear    Creek 


Span,  8  ft. ;  roadway,  20  ft. ;  height,  6  ft.  8  fill  on  Warsaw  Road,  north  of  Marceline, 
in. ;  estimated  amount  of  concrete,  27.2  cu.  entire  cost,  $675 ;  Houston  Township,  new 
yds.;     reinforcing    steel,    3.010     lbs.;     nearest       '      '  .      ,     .       .    _ 

railroad  station,  Manchester,  about  5  miles ; 
gravel  free  in  creek  bed,  within  about  %-mile 
from    bridge    site ;    gravel    will    require    care- 


ful selection  and  probably  will  have  to  be 
washed ;  no  present  bridge ;  excavation  to  be 
carried  about  6  ins.  below  stream  bed  to 
rock ;  low-water  flow,  dry ;  high  water  about 
4  ft.  deep.  Savage  Bridge — Span.  24  ft. ; 
roadway,  16  ft. ;  height,  13  ft. ;  estimated  con- 
crete, 73.7  cu.  yds. ;  reinforcing  steel,  6,895 
lbs. ;  nearest  railroad  station,  Alsey,  about  3 
miles ;  gravel  may  be  obtained  free  in  creek 
bed,  within  about  %-mile  of  bridge  site;  will 
require  careful  selection  and  may  require 
washing ;  no  present  bridge ;  low-water  flow, 
trace ;  high  water,  6  ft.  deep ;  excavation  to  be 
carried  about  3  ft,  below  stream  bed,  through 
clay  and  gravel  to  clay.  Jones  Bridge — Span,  25 
ft.;  roadway,  16  ft.;  height,  11  ft.;  estimated 
amount  of  concrete,  76.7  cu.  yds. ;  reinforcing 
steel,  5,762  lbs. :  nearest  railroad  station,  Man- 
chester, about  5  miles ;  gravel  free  in  creek 
bed,  within  %-mile  of  bridge  site;  will  re- 
quire careful  selection  and  may  require  wash- 
ing; no  present  bridge;  low-water  flow,  trace; 
high-water  flow,  about  4  ft.  deep ;  excava- 
tion to  be  carried  about  3  ft.  below  stream 
bed,  through  gravel  to  clay  or  shale.  Knapp 
Abutment — 50-ft.  steel  bridge,  to  be  supported, 
legs  to  be  cut  off^  and  new  abutment  to  be 
built  at  one  end ;  height,  22V^  ft. ;  wings,  18 
and  26  ft.;  estimated  total  concrete,  102.1  cu. 
yds.;  reinforcing  steel,  6,340  lbs.;  nearest  rail- 
road station,  Winchester,  2  miles ;  good  gravel 
may  be  obtained  at  Exiter  pit,  about  6  miles 
from  bridge  site,  at  25  cts.  per  cu.  yd. ;  low- 
water  flow,  about  10  ft-  deep;  excavation  to 
be  carried  about  4  ft.  below  stream  bed, 
through  clay  and  shale  to  shale ;  work  to  be 
completed  on  or  before  October  1,  1912.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  plans  and  specifications,  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  of- 
fice or  may  be  obtained  upon  application  in 
writing  from  the  Illinois  Highway  Commis- 
sion,  Springfield,  III. 

4"Bids  will  be  received  up  to  2  P.  M., 
July  13,  1912,  at  the  Court  House,  Morris, 
111.,  for  the  construction  of  a  reinforced-con- 
crete pier  protection,  to  be  built  in  Goose  Lake 
Township.  Grundv  Countv.  Claude  Rogers  is 
Town  Clerk.  Morris,  111.:  Pine  Blufi'  Bridge 
Pier — The  work  to  be  done  consists  of  build- 
ing a  reinforced-concrete  jacket  around  a 
stone  masonry  pier.  Approximate  estimate  of 
concrete,  113.5  cu.  yds. ;  reinforcing  steel,  4,- 
485  lbs.     The  above  estimate  of  113.5  cu.  yds- 

does  not  take  into  account  that  portion  of  Commissioners,  Granite  Falls,  Minn.,  for  the 
the  upstream  end  of  the  pier  which  was  torn  construction  of  Bridge  No.  566  in  Florida 
out  by  ice,  or  which  it  may  be  necessary  to  Township:  Between  Sections  11  and  12-114- 
remove  in  building  the  new  work.  Nearest  45,  40  ft.  clear  span  concrete  through  girder 
railroad  station,  Morris,  about  4  miles ;  gravel  type  on  reinforced  inverted  "T"  concrete  abut- 
may  be  obtained  from  Holderman's  pit,  about  ments,  15  ft.  high,  roadway  16  ft.  S.  O. 
%-mile  from  bridge  site,  at  about  15  cts.  per  Tjosvold  is  County  Auditor, 
load;  quality  not  known ;  low-water  flow  about  4*Bids    will    be    received    until    3    P.     M., 

6  ft. ;  high-water  flow  about  25  ft.  deep ;  pier       July  13,  by  Board  of  Yellow  Medicine  County 
founded   on   rock;    work   to  be   completed   on       Commissioners,  Granite  Falls,   Minn.,   for  the 


bridge  over  north  fork  of  Bear  Creek  be- 
tw-een  Golden  and  Big  Neck,  entire  cost,  $611; 
Lima  Township,  new  bridge  between  Lima 
and  Meyer,  entire  cost,  $420;  Mendon  Town- 
ship, new  bridge  over  Ursa  Creek  on  road 
leading  south  from  the  Star  school  house, 
entire   cost,   $1,064. 

Indiana. 

4*Bids  will  be  received  until  10  A.  M., 
Jiily^  16,  by  Board  of  Marion  County  Com- 
missioners, Indianapolis,  Ind.,  for  the  con- 
struction of  the  following  culverts  and 
bridges :  Culvert  between  Sections  7  and  18, 
T.  15  N.,  R.  3  E.,  200  ft.  east  of  the  south- 
west corner  of  Section  7,  Wayne  Township ; 
two  culverts  and  retaining  walls  at  outlet 
of  Shannon's  Lake,  on  the  north  line  of  the 
southeast  quarter  of  Section  20,  T.  14  N., 
R.  3  E.,  in  Perry  Township ;  steel  superstruc- 
ture for  bridge  over  Fishback  Creek  on  the 
south  line  of  Section  20,  T.  17  N..  R.  2  E., 
in  Pike  Township,  all  in  Marion  County,  Ind., 
according  to  plans  and  specifications  on  file 
in  the  office  of  the  Auditor  of  Marion  County. 
W.   T.    Patten  is   County  Auditor. 

The  Board  of  Public  Works,  Indianapolis, 
Ind.,  has  approved  plans  for  the  construction 
of  a  reinforced-concrete  arch  bridge  over 
Pleasant  Run  at  Harlan  St.,  and  the  City 
Council  will  probably  make  an  appropriation 
of  $10,300  for  the  work.  The  structure,  as 
planned,  will  be  90  ft.  long,  including  a  70- 
ft.  arch.     W.  H.  Klausmann  is  City  Engineer. 

Iowa. 

At  a  recent  meeting  of  the  citizens  of  South 
Des  Moines,  la.,  it  was  decided  to  interview 
J.  I.  Myerly,  of  the  City  Council,  in  an 
effort  to  have  a  new  bridge  over  the  river 
at  7th  St. 

Louisiana. 

According  to  the  report  of  the  City  Engi- 
neers, the  cost  of  repairing  and  improving 
the  Claiborne  and  Magnolia  bridges  over  New 
Basin,  New  Orleans,  La.,  will  be  about  $9,000. 

Michigan. 

It  has  been  recommended  by  the  Board  of 
Public  Works,  Saginaw,  Mich.,  that  the  con- 
tract for  the  substructure  of  the  Johnson  St. 
bridge  be  awarded  to  W.  N.  Sager,  at  $28,- 
478,  and  that  the  contract  for  the  superstruc- 
ture complete  be  awarded  to  the  Detroit 
Bridge  &  Steel  Co.,  River  Rouge,  Mich.,  at 
$44,200. 

Minnesota. 

•J»Bids  will  be  received  until  5  P.  M.,  July 
13,    by    Board    of    Yellow    Medicine    County 


or  before  September  1,  1912.  More  detailed 
information  may  be  had  by  an  examination 
of  the  plans  and  specifications  prepared  by 
the  Illinois  Highway  Commission,  which  may 
be  seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing  from  the 
Illinois  Highway  Commission.  Springfield,  111 

Articles  of  incorporation  have  been  filed 
with  the  County  Recorder.  Peoria,  111.,  by 
the  Eldred  Development  Co.,  capitalized  at 
$60,000,  and  proposing  the  construction  of 
bridges,  tracks,  houses,  etc.  O.  G.  Lcadi, 
C.  C.  Orange  and  R.  D.  Clark  are  incor 
porators,  and  the  headquarters  of  the  com- 
pany   are    at    Peoria,    111. 

"The   Adam    County    Board    of    Supervisors, 
Quincy,     111.,     has     made     appropriations     for 


construction  of  Bridge  No.  529,  in  Florida 
T'ovvnship :  At  the  northwest  corner  of  Sec- 
tion 23-114-45.  40  ft.  clear  span  concrete 
tlirough  girder  skew  with  center  line  of  road- 
way 76  degrees,  on  concrete  abutments,  14  ft. 
high,  roadway  16  ft.  S.  O.  Tjosvold  is  Coun- 
ty  Auditor. 

•J"Bids  will  be  received  until  1  P.  M..  July 
13,  by  Board  of  Yellow  Medicine  County 
Commissioners,  Granite  Falls,  Minn.,  for  the 
construction  of  Bridge  No.  567 :  Between 
Sections  28  and  29-114-45,  40  ft.  clear  span 
concrete  through  girder  type  on  concrete  abut- 
ments. 16  ft.  high,  road  16  ft.  S.  O.  Tjosvold 
is   County  Auditor. 

•}»Bids  will  be  received  until  9  A.  M.,  July 
1.3,    bv    Board    of    Yellow    Medicine    County 


Commissioners,  Granite  Falls,  Minn.,  for  the 
construction  of  Bridge  No.  531,  in  Florida 
Township:  Northwest  corner  Section  13-115- 
46,  30  ft.  clear  beam  span,  I-beam  abutments, 
with  15  ft.  concrete  backing,  16  ft.  roadway 
and  concrete  floor.  S.  O.  Tjosvold  is  Coun- 
ty Auditor. 

^Bids  will  be  received  until  5  P.  M.,  July 
12,  by  Board  of  Yellow  Medicine  County 
Commissioners,  Granite  Falls,  Minn.,  for  the 
construction  of  Bridge  No.  532,  in  Oshkosh 
Township:  Southwest  corner  Section  28-115- 
44,  30  ft.  clear  beam  span,  I-beam  abutments 
with  12Mt  ft.  concrete  backing,  16  ft.  roadway 
and  concrete  floor.  S.  O.  Tjosvold  is  County 
.'\uditor. 

4"Bids  will  be  received  until  3  P.  M.,  July 
12,  by  Board  of  Yellow  Medicine  County  Com- 
missioners, Granite  Falls,  Minn.,  for  the  con- 
struction of  Bridge  No.  568:  Between  Sec- 
tions 34  and  35-114-14,  15  ft.  clear  beam  span, 
I-beam  abutments,  with  about  10%  ft.  con- 
crete backing,  16  ft.  roadway  and  concrete 
floor.      S.   O.    Tjosvold   is   County   Auditor. 

•J«Bids  will  be  received  until  1  P.  M.,  July 
12,  by  Board  of  Yellow  Medicine  County 
Commissioners,  Granite  Falls,  Minn.,  for  the 
construction  of  Bridge  No.  536,  in  Wergeland 
Township:  Between  Sections  20  and  21-114- 
44.  30  ft.  clear  beam  span,  I-beam  abutments, 
with  12  ft.  concrete  backing,  16  ft.  roadway 
and  concrete  floor.  S.  O.  Tjosvold  is  County 
Auditor. 

^•Bids  will  be  received  until  9  A.  M.,  July 

12,  by  Board  of  Yellow  Medicine  County 
Commissioners,  Granite  Falls,  Minn.,  for  the 
construction  of  Bridge  No.  537  in  Canby  over 
Lac  qui  Parle  River  in  Section  3-114-45,  60 
ft.  low  riveted  Warren  truss  on  I-beam  abut- 
ments, with  13  ft.  concrete  backing.  20  ft. 
roadway  and  concrete  floor.  S.  O.  "Tjosvold 
is  County  Auditor, 

•J»Bids  will  be  received  until  11  A.  M.,  July 
10,  by  W.  H.  Holz,  County  .Auditor,  Nicol- 
let County,  St.  Peter,  Minn.,  for  the  con- 
struction of  a  combination  concrete  and  steel 
bridge  with  30-ft.  span. 

^Bids  will  be  received  until  3  P.  M..  July 

13,  by  Crow  Wing  County  .Auditor,  Brainerd, 
Minn.,  for  the  construction  of  a  bridge  on 
highway  across  Crow  'VVing  River  between 
Sections  32  and  33,  Township  i:33  North, 
Range  29  West,  in  the  counties  of  Cass  and 
Morrison,  State  of  Minnesota.  Such  bridge 
is  to  be  283  ft.  long,  3-span,  16-ft.  roadway 
clear,  floor  of  bridge  20  ft.  above  river  bed 
at  center,  foundation  constructed  of  concrete 
abutments  and  tubular  steel  piers,  according 
to  plans  and  specifications  now  on  file  with 
the  said  County  Auditor  of  Crow  Wing 
County. 

®The  Minneapolis  Steel  &  Machinery  Co., 
Minneapolis.  Minn.,  has  been  awarded  the 
contract  for  the  construction  of  5  bridges  over 
dhches  in  Hennepin  County,  at  a  bid  of 
$5,117.  A.  P.  Erickson  is  County  .Auditor. 
Bids  were  opened  June  20. 

Missouri. 

-\s  the  result  of  a  recent  conference  by  the 
Mayor  of  St.  Joseph,  Mo.,  and  officials  of 
the  Stock  Yards  Company,  it  has  been  de- 
cided to  construct  a  viaduct  over  the  Illinois 
Ave.    railroad   crossing   in    South    St.   Joseph. 

The  East  Joplin  Improvement  .\ssociation, 
Joplin,  Mo.,  will  bring  up  before  the  City 
Council  the  matter  of  a  viaduct  over  the  Kan- 
sas City  Southern  tracks  on  Broadway. 

Advices  from  Boonville,  Mo.,  state  that  the 
committee  of  business  men  appointed  to  raise 
$250,000  for  the  construction  of  a  wagon 
bridge  over  the  Missouri  River  at  Boonville 
has  been  very  successful.  The  structure,  as 
proposed,  will  connect  the  Santa  Fe  trail, 
Howard   and   Cooper  Counties. 

Montana. 
•{•Bids  will  be  received  until  2  P.  M..  July 
24,  by  Board  of  Cascade  County  Commission- 
ers. Great  Falls,  Mont.,  for  the  construction 
of  a  steel  bridge,  252  ft.  long,  over  the  Sun 
River,  between  Cascade  and  Teton  Counties. 
At  the  same  time  and  place  tenders  will  be 
received  for  the  construction  of  4  I-beam  steel 
bridges,  12,  15,  20  and  25  ft.  long,  respectivc- 


4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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ly.  Plans  and  specifications  can  be  seen  at 
the  County  Surveyor's  office.  Lee  Dennis  is 
County   Clerk. 

At  a  recent  meeting  of  the  Bridge  Commit- 
tee of  the  Levviston,  Mont.,  Commercial  Club, 
a  petition  was  drawn  up  to  be  presented  to 
the  City  Council,  asking  for  a  bond  issue  for 
the  construction  of  a  steel  bridge  across  the 
Clearwater  at  Lewiston,  estimated  to  cost 
about  $50,000.  John  T.  Ray  is  Chairman  of 
the   Cominittee. 

According  to  advices  from  Libby,  Mont., 
Lincoln  County  may,  according  to  the  deci- 
sion of  the  Supreme  Court,  proceed  imme- 
diately with  an  expenditure  of  $125,000  on 
bridges  and  roads. 

New   York. 

^Bids  will  be  received  until  noon,  July  30. 
by  Duncan  W.  Peck,  Superintendent  State 
Board  of  Public  Works,  Albany,  N.  Y.,  for 
Contract  No.  2'2-A,  Erie  Canal,  Section  7,  for 
constructing  a  new  substructure,  approach 
spans  and  approaches  for  a  bridge  over  the 
Erie  Canal  at  Weedsport.  Station  4819-60. 
Sheets  1  to  4,  inclusive ;  also  for  Contract  No. 
101,  Erie  Canal,  Section  (i,  for  the  construc- 
tion of  a  highway  bridge  over  the  Erie  Canal 
at  Three  Rivers,  Station  :t2!i:l-4:!.  Sheets  1  to 
7,  inclusive.  Plans  and  specifications  may  be 
obtained  of  State  Engineer  and  Surveyor.  Al- 
bany. K.  Y. 

^Bids  will  be  received  by  L.  E.  McGann, 
Conuiiissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m.,  July  17,  for  furnishing  and  de- 
livering to  yard  at  ]\Iadison  St.  bridge,  elec- 
tric materials  as  follows:  4.5(iO  lin.  ft.  4-0  lead 
covered  copper  cable,  800  lin.  ft.  2-(l  rubber 
wound  cable  wire.  2.(lil(l  lin.  ft.  2-in.  galvanized 
iron  pipe,  80l(  ft.  l'.^-in.  Shereaduct  conduit, 
switches,  fuses,  lightning  arresters,  etc. 

•{•Bids  will  be  received  mitil  1  p.  m.,  July  13. 
by  Board  of  .Supervisors  and  Commissioners 
of  Highways.  Middlefork  Townshi]).  Vermil- 
ion County,  at  the  court  house.  Danville,  III., 
for  furnishing  all  labor,  materials  and  tools 
for  constructing  a  bridge  and  approaches 
therto  in  the  town  of  Middlefork  across  a 
stream  known  as  Bluegrass  Creek,  at  the 
place  where  the  highway  along  the  line  be- 
tween sections  17  and  20  in  township  22  north, 
range  13  west  of  the  second  P.  M.  in  Ver- 
milion County,  Illinois,  crosses  said  stream. 
The  amount  and  kind  of  work  to  be  done  is 
as  follows :  Furnishing  all  labor,  materials 
and  tools  for  constructing  one  70-ft.  span 
steel  bridge,  complete,  with  superstructure  and 
approaches :  the  work  to  be  completed  bv  the 
fifteenth  day  of  October,  A.  D.  1012.  Plans 
and  specifications  are  on  tile  in  the  office  of 
Payne  &  Barr.  Engineers,  at  Danville.  111.:  also 
in  the  office  of  the  Town  Clerk  at  Potomac. 
111. 

®lt  has  been  announced  that  .\rtbur  J. 
O'Keefe,  Commissioner  of  Bridges.  New 
York  City,  has  awarded  the  contract  for  the 
construction  of  the  imderground  connection 
between  the  Brooklyn  Bridge  and  the  Centre 
St.  Loop  to  the  Northenstern  Construction 
Co.,  at  a  bid  of  $408,883.  Other  bids  for 
the  work  were  as  follows:  The  Snare  & 
Triest  Co.,  $434,780.00:  James  H.  Holmes, 
$461.833  85:  Coooer  &  Evans  Co..  $467,282.00; 
Patrick  Ryan.  $509,022.75:  Frederick  L.  Cran- 
ford.  ?54li.."i88  50 :  the  Degnon  Contracting  Co., 
$628.7.55.00:  Holton  D.  Robinson.  $647,824.00; 
Bradlev  Contracting  Co.,  $689,422.00;  William 
Home'  Co.,  $748,608.00. 

The  Board  of  Street  Commissioners,  Can- 
andaigua,  N.  Y.,  has  requested  the  New  York 
Central  R.  R.  to  take  inmiediate  action 
toward  the  construction  of  a  new  and  modern 
bridge  on  the  Batavia  branch  over  Greig  Ter- 
race, to  replace  the  oresent  structure. 

No  bids  were  received  July  2  bv  Duncan  W. 
Peck,  State  Superintendent  of  Puljlic  Works. 
Albany.  N.  Y..  for  Contract  No.  103 — con- 
structing a  bridge  over  the  Oswego  River  nnd 
Oswego  Canal  at  Lock  St.,  Phoenix.  N.  Y. 

Proposed  plans  have  been  filed  by  Chief 
P.rids'e  Designer  Davis  with  the  State  Canal 
Boar'1.  Albiny.  N.  Y..  for  the  extension  of 
the  Big  Bridge  eastward  at   Lockport,   N.   Y. 


North  Carolina. 

•J«Bids  will  be  received  until  noon,  .\ugust 
6,  by  E.  W.  Patton,  Chairman  Board  of  Bun- 
combe County  Commissioners,  .-\shevil!e,  N.  C, 
for  the  construction  of  a  steel  bridge  over  Big 
Ivy  Creek,  with  a  single  span  of  90  ft.  and 
approaches  of  20  and  34  ft.  J.  C.  M.  N'alen- 
tine,  Asheville,  N.  C,  is  County  Engineer. 

Ohio. 

•J-Bids  will  be  received  until  2  P.  M.,  July 
22,  by  Board  of  County  Commissioners,  at 
the  office  of  J.  S.  Clark,  County  .Auditor, 
Gallipolis,  O.,  for  the  construction  of  the  fol- 
lowing bridges :  One  steel  panel  bridge  with 
concrete  floor,  to  be  erected  at  Bailey  Creek, 
south  of  Yellowtown ;  one  steel  panel  bridge 
with  creodone  floor,  to  be  erected  at  Rac- 
coon Creek  on  Chambersburg  Turnpike ;  also 
one  floor  for  bridge  across  Chickamauga 
Creek  on  Portsmouth  Turnpike,  160  ft.  x  20 
ft.,  to  be  constructed  of  Creolite  hexagonal 
block,  also  all  lumber  used  in  said  floor  to  be 
treated  in  same  manner  and  of  same  mate- 
rial. Plans  and  specifications  arc  on  file  at 
the  office  of  County  Auditor,  Gallipolis,  O- 
A  certified  check  equal  to  50  per  cent  of  the 
amount    bid    must   accompany    each   bid. 

^•Bids  will  be  received  until  11  .\.  M.,  July 
27,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction 
of  bridge  work  per  Report  No.  2940,  con- 
crete bridge,  Cady  Road,  Royalton  Town- 
ship ;  Report  No.  2967.  Gutter  pavement. 
Ridge  Road.  Parma  Township.  Plans  and 
specifications  may  be  obtained  of  F.  R.  Land- 
er, Countv  Surveyor.  J.  F.  Goldenbogen  is 
Clerk  of  the   Board. 

^Bids  will  be  received  until  noon,  July  24, 
by  Commissioners  of  Ashland  County,  .Ash- 
land, O.,  for  furnishing  the  necessary  labor 
.md  material  for  bridge  in  Mohican  Town- 
ship :  First,  for  the  furnishing  of  all  the 
necessary  tools,  labor  and  materials  for  the 
construction  of  the  substructure,  consisting  of 
concrete  abutments,  complete  in  place,  includ- 
ing a  backfill;  second,  for  the  furnishing  of 
all  the  necessary  tools,  labor  and  materials  for 
the  construction  of  the  steel  superstructure, 
consisting  of  a  I32-ft.  solid  riveted  steel  truss, 
with  concrete  floor,  complete  in  place.  L. 
Westover  is   Clerk  of  the   Board. 

®The  City  Board  of  Control.  Columbus,  O., 
has  awarded  the  contract  for  the  erection  of 
the  viaduct  over  luka  Ave.  on  Sumiuit  St. 
to   John    M.    Hina,   Columbus,   O.,   at   $34,500. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  has  awarded  the  con- 
tract for  the  construction  of  a  concrete  cul- 
vert on  Reading  Road.  1.500  ft.  south  of  Car- 
thage Ave.,  in  Mill  Creek  Township,  to  Wil- 
liam  Nickeson.   Delhi,   O. 

Oregon. 

®The  Bridge  Committee  of  the  City  Ex- 
ecutive Board,  Portland.  Ore.,  has  awarded 
the  contract  for  furnishing  the  street  car  rails 
for  the  Broadway  bridge  to  the  Pennsylvania 
Steel  Co.,  Stcelton,  Pa.,  at  $12,023. 

®Beebe  &  Stevenson,  Salem,  Ore.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  bridge  over  the  Willamette  River  at 
Corvallis,   Ore. 

Pennsylvania. 

®The  Commissioners  of  .-Mlegheny  and 
Westmoreland  Counties  have  awarded  the 
contract  for  the  repair  of  the  floor  of  the 
bridge  over  the  Youghiogheny  River  at  Suter- 
ville  to  the  Farris  Bridge  Co.,  of  Pittsburgh, 
Pa.,   at  $7,184. 

The  Commissioners  of  York  County,  York, 
Pa.,  have  under  consideration  the  improve- 
ment of  the  Market  St.  bridge  over  the  Co- 
dorns  Creek.  The  work  will  probably  in- 
clude  the   repaying   of  the   structure. 

The  city  of  Philadelphia.  Pa.,  has  under 
consideration  the  con,struction  of  a  draw- 
bridge at  South  St.,  estimated  to  cost  $325.- 
000.  Plans  for  the  work  have  not  been 
made  as  yet.  C.  S.  Webster,  412  City  Hall, 
Philadelphia,  is  Chief  Engineer. 

The    Pennsylvania    Railroad    has    approved 


plans,  and  the  Municipal  .Art  Jury  of  Phila- 
delphia, Pa.,  has  passed  an  ordinance  permit- 
ting the  construction  of  a  new  ornamental  con- 
crete bridge  over  Broad  St.  to  replace  the 
present  structure. 

Bonds  are  to  be  issued  by  the  city  of 
Johnstown,  Pa.,  for  the  construction  of  the 
proposed  Haynes  St.  bridge,  and  it  is  esti- 
mated that  bids  for  the  work  will  be  taken 
in   about  2  months. 

Other  bids  received  for  the  construction  of 
the  new  bridge  at  8th  St.,  AUentown,  Pa., 
for  which  the  contract  was  let  to  Mc.\rthur 
Bros.,  of  New  York  City,  are  as  follows : 
McNichol  Paving  Company,  Philadelphia, 
$.339,070;  Evre,  Shoemaker  &  Co..  Philadel- 
phia, $344,000,  and  Cramp  &  Co.,  Philadelphia, 
$300,500.  The  bridge  is  to  be  completed  by 
November  1,  1913.  It  will  be  of  concrete  and 
will  be  one  of  the  largest  structures  of  the 
kind  in  the  United  States,  being  2,600  ft.  long 
and  46  ft.   wide. 

Texas. 

®The  Yarbrough  Construction  Co..  San 
.'\ntonio,  Tex.,  has  been  awarded  the  con- 
tract for  the  construction  of  about  2.500  lin. 
ft.  of  trestle  work  for  the  San  .\ntonio, 
Uvalde  &  Gulf  R.  R. 

It  is  reported  that  the  Paris  &  Mt.  Pleas- 
ant Ry.  will  construct  a  5,000-ft.  trestle  and 
a  150-ft.  steel  span  bridge  at  Sulphur  Snrings, 
Tex.  H.  P.  Mobberly,  Paris,  Tex.,  is  Chief 
Engineer. 

Virginia. 

The  Sub-Committee  of  the  Streets  Commit- 
tee, Richmond,  Va-,  to  which  has  been  re- 
ferred the  matter  of  building  a  bridge  over 
the  river  from  the  foot  of  Ninth  St.,  will  hold 
a  meeting  at  once.  The  city  also  has  under 
consideration  the  construction  of  another 
bridge  connecting  the  north  and  south  sides 
of  the  city. 

The  Sub-Committee  of  the  City  Council, 
Richmond.  Va.,  having  under  consideration 
the  construction  of  the  proposed  James  River 
bridge,  has  recommended  that  the  City  Engi- 
neer furnish  plans  and  profiles  for  the  struc- 
ture. 

Wisconsin. 

The  City  Commissioners  of  Superior,  Wis., 
and  the  State  Railroad  Commission  are  en- 
deavoring to  reach  an  agreement  in  regard 
to  the  construction  of  the  Belknap  St.  via- 
duct. 

The  Wisconsin  Railroad  Commission, 
Madison,  Wis.,  has  instructed  the  Wisconsin 
&  Northern  Ry.  Co.  to  build,  in  connection 
with  the  extension  from  the  Western  Siding 
to  Antigo  and  from  Shawano  to  Menasha.  an 
overhead  crossing  at  Appleton.  Wis.,  where 
the  line  crosses  the  Chicago  and  Northwest- 
ern R.  R. 

Canada. 

•{•Bids  will  be  received  imtil  July  31  bv 
J.  M.  Miller.  City  Clerk.  Calgary.  .\lta.,  for 
the  construction  of  3  rcinforced-concrete 
bridges,  aggregating  some  25  spans,  over  the 
Bow  and  Elbow  Rivers,  within  the  city  limits. 
Plans  and  specifications  may  be  had  from  the 
City  Engineer  on  payment  of  $5.00. 

•{•Bids  will  be  received  imtil  July  20  by  A.  B. 
Manson,  City  Engineer.  Stratford,  Out.,  for 
the  construction  of  6,488  lin.  ft.  of  concrete 
arch  creek  covering  over  Romeo  Creek.  A 
certified  check  for  $1,0(M|,  payable  to  the  City 
Treasurer,  must  be  filed  with  each  bid. 

•{•Bids  will  be  received  until  6  p.  m.,  July 
15,  by  John  Wilson,  .Architect,  Collingwood, 
Ont.,  for  the  construction  of  the  following  re- 
inforced concrete  bridges:  1.  One  on  Nine- 
teen and  Twenty  Sideroad  over  Parkinson's 
Creek,  in  the  Township  of  Collingwood.  12-ft. 
snan.  2.  One  on  the  Gricrsville  Road,  over 
Ferguson's  Creek  in  the  Township  of  Colling- 
wood. 15-ft.  snan.  3.  Ouc  on  the  Sixth  Line 
over  the  Indinn  River,  in  the  Township  of 
Collin?wood.  20-ft.  soan.  4.  One  on  Twenty- 
seven-Twenty-eight  Sideroad.  over  the  Indian 
River,  in  the  Township  of  Collingwood.  45-ft. 
span. 


•{•indicates  work  now  open  for  bids.     ® indicates  a  contract  let  recently. 
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Arkansas. 

Bids  were  opened  July  2  by  X.  D.  Har- 
rel.  Lewisville,  Ark.,  Secretary  Red  River 
Levee  District  No.  1,  Lafayette  Ciuinty,  for 
the  enlargement  of  about  10  miles  of  levee. 
The  bids  were  considered  too  high  and 
were  rejected,  and  the  work  will  be  done 
by  force  account. 

Illinois. 

•|«Bid5  will  be  received  until  July  26,  by 
the  Commissioners  of  the  Big  Lake  Drain- 
age and  Levee  District,  Warren  R.  Leach, 
Secy..  Rushville.  111.,  for  905,804  cu.  yds.  of 
earth   work. 

Indiana. 

Frank  A.  Kattman,  C.  E..  Brazil,  Ind.,  is 
preparing  plans  and  specifications  for  the  Res- 
ervoir Improvement  Co.  for  the  drainage  of 
about  -5,000  acres  of  low  land  in  Clay  and  Vigo 
Counties,  Indiana.  There  will  be  about  300,- 
000  cu.  yds.  of  dredge  work,  also  the  con- 
struction of  a  pumping  station  consisting  of 
two  24-in.  centrifugal  pumps  and  power  plant 
to  operate  same.  It  is  expected  to  receive 
bids  on  same  the  first  part  of  August. 

lowa. 

^Bids  will  be  received  until  July  2-5,  by  J. 
S.  Blow,  Auditor  of  Dickinson  County,  Spirit 
Lake,  la.,  for  the  necessary  labor  and  mater- 
ial for  furnishing  tile  and  constructing  Joint 
Drainage  District  Xo.  61,  Clay,  Dickinson  and 
Emmet  Counties.  The  work  will  include  412,- 
679  cu.  yds.  of  open  ditch  work :  four  40-yd. 
concrete  dams  and  two  .30-vd.  concrete  dams. 
There  will  be  410,711  ft.  of  6  to  28-in.  tile. 
Further  information  may  be  obtained  of  Wal- 
ter Barber,  Spencer,  la.,  Engineer. 

®Bids  were  opened  June  20  by  J.  L.  Hanra- 
han.  County  Auditor,  Fort  Dodge,  la.,  for  the 
construction  of  Humboldt-Webster  Joint 
Ditch  X'o.  1U2-5,  the  contract  being  let  to 
Ewing  &  Brockenbrough.  Lafayette.  Ind-.  at 
6.93  cts.  per  cu.  yd.  The  main  ditch  will  be 
21,300  ft.  long  and  0  and  10  ft.  wide  at  the 
bottom,  3  to  15  ft.  deep,  slopes  1  to  1,  requir- 
ing excavation  of  156.1100  cu.  yds.  The  follow- 
ing tile  will  be  required:  1,200  ft.  of  8-in.,  av. 
depth  5  ft. :  825  ft.  of  10-in.,  av.  depth  5.5  ft. ; 
3.900  ft.  of  12-in..  av.  depth  6  ft.;  1,500  ft.  of 
6-in.,  av.  depth  6  ft.;  2,000  ft.  of  18-in.,  av. 
depth  10  ft.;  1,200  ft.  of  22-in.,  av.  depth  6.5 
ft.  The  nearest  railroad  station  is  Vincent, 
Iowa,  two  miles  from  starting  point  of  the 
work. 

Minnesota. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
25,  by  J.  H.  Kaisersatt,  County  Auditor,  Le 
Sueur  Center,  Minn.,  for  the  construction  of 
public  ditch  No.  38  including  appro.ximately 
159,831  cu.  vds.  of  earth.  The  job  is  estimat- 
ed to  cost  $14,911. 

^Bids  will  be  recievd  until  July  25,  by  C. 
B.  Howard,  Freeborn,  Minn.,  for  the  construc- 
tion of  Freeborn  Township  Ditch  No.  1,  re- 
quiring the  following  salt  glazed  drain  tile: 
717  ft.  of  6-in.,  average  deptli  6.4;  247  ft.  of 
7-in.,  average  depth  5.5  ft. :  2.869  ft.  of  8-in., 
average  depth  5.5  ft.:  2.862  ft.  of  10-in.,  av- 
erage depth  6.5  ft.  :  1.800  ft.  of  r2-in.,  average 
depth,  5.5  ft.:  1,047  ft.  of  15-in.,  average 
depth  4.6  ft.;  2,900  ft  .of  16-in.,  aver'-e  depth 
6  ft. ;  7,000  ft.  of  22-in.,  average  depth  8  ft. : 
2,070  ft.  of  24-in.,  average  depth  7.1  ft.:  1,520 
ft.  of  26-in.,  average  depth  5.7  ft. ;  maximum 
depth  9.3  ft.  Estimated  cost,  $14,133.  Work 
to  be  completed  by  June  1st,  191.3.  E.  V.  H. 
Brown,    Albert    Lea.    Minn.,    is   the   Engineer. 

New  York. 

^Bids  will  be  received  until  noon,  Julv  30, 
by  D.  W.  Peck,  State  Supt.  of  Public  Works. 
Albany,  N.  Y.,  for  the  following  Canal  Im- 
provements :     Contract  No.  22-.^ — Erie  Canal 


—Section  7,  For  constructiing  a  new  substruc- 
ture, approach  spans  and  approaches,  for  a 
bridge  over  the  Erie  Canal  at  Weedsport,  Sta- 
tion 4819  X  60.  Sheets  1  to  4  inclusive  Con- 
tract No.  57— Erie  Canal— Section  6.  For 
constructing  the  canal  through  Onondaga 
Lake  Outlet.  Length,  85  miles.  Sheets  1  to  4 
inclusive-  Contract  No.  9il-..\_Oswego  Canal 
—Section  1.  Power  Plants.  Substation  and 
Equipment  necessary  to  complete  installations 
at  Locks  Xos.  1,  2,  7  and  8,  Oswego  Canal. 
Sheets  1  to  23  inclusive.  Contract  No.  101— 
Erie  Canal — Section  6.  For  the  construction 
of  a  highway  bridge  over  the  Erie  Canal  at 
Three  Rivers,  Station  3293  X  43.     Sheets  1  to 

7  inclusive.  Plans  may  be  seen  and  detailed 
specifications,  engineer's  estimate  of  quanti- 
ties, proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for 
proposers  may  be  had  at  the  office  of  the 
Superintendent  of  Public  Works  at  .\lbany, 
N.  Y.,  at  the  office  of  the  .\ssistant  Superin- 
tendent of  Public  Works  for  the  Middle  Di- 
vision at  Syracuse,  N.  Y. ;  at  the  office  of  the 
.Assistant  Superintendent  of  Public  Works  for 
the  Western  Division  at  Rochester,  X.  Y.,  and 
at  the  canal  office,  Spaulding's  Exchange,  Buf- 
falo, N.  Y.  Copies  of  detailed  plans  or  draw- 
ings may  be  obtained  from  the  State  Engineer 
and  Surveyor  at  Albany,  N.  Y.,  upon  payment 
to  him  of  the  cost  of  producing  them. 

®The  Foundation  Co.,  115  Broadway, 
New  York  City,  has  been  awarded  the  con- 
tract at  $799,399  for  work  on  the  New  York 
State  Barge  Canal,  for  which  bids  were 
opened  July  2.  This  work  is  Contract  8-.\ 
and  includes  the  construction  of  Lock  No. 

8  and  substructure  of  Dam  Xo.  4  in  the 
Mohawk  River  at  Scotia. 

OBarrows-Stewart  Co.,  40  Central  St.. 
Boston.  ]\Ia5s..  has  been  awarded  the  gen- 
eral contract  on  a  commission  basis  for  a 
hollow  reinforced  concrete  dam  300  ft.  long 
by  22  ft.  high,  with  reinforced  concrete 
valve  chambers  and  gate  equioment,  to  be 
built  for  the  American  Wood  Board  Co., 
for  storage  and  power  purposes  at  their 
Trionda  mil!  on  the  Battenkill  River. 
Schuvleri'ille.  N.  Y.  The  .-\mbursen  Hy- 
draulic Construction  Co.  are  the  designing 
engineers;  H.  S.  Ferguson,  New  York,  is 
consulting  en.ffineer  for  the  owner.  Work 
is  to  be  completed  before  Jan.   1. 

North  Carolina. 

•{•Bids  will  be  received  until  2  p.  m..  July 
23,  by  Board  of  Commissioners.  Camden 
Run  Drainage  District,  at  the  office  of  Dr. 
Samuel  W.  Gregory.  Elizabeth  City,  N,  C. 
for  the  construction  of  about  16  miles  of 
drainase  canals  for  said  drainage  district, 
according  to  plans  and  specifications  now 
on  file  in  the  ofiice  of  the  Clerk  of  the  Su- 
nerior  Court  of  Camden  County.  N,  C. 
Said  canals  vary  from  6  to  about  11  ft.  in 
deoth.  from  14  to  30  ft.  in  bottom  width, 
with  bank  slope  of  one-half  to  one.  The 
engineer's  estimate  of  the  cost  of  the  work 
is  :  Clearing  15.7  miles  right  of  way.  $200 
per  mile:  excavating  538.132  cu.  _vds.  of 
earth  at  8c.:  building  bridges,  $225;  total. 
J.46  415.56.  Said  work  must  begin  not  later 
lh;,n  Oct.  1,  1912.  and  shall  be  completed 
within  16  months  from  that  time.  Each 
l)id  must  be  accompanied  with  a  certified 
checq  for  $500.  payable  to  the  order  of  the 
above   Board  of  Cmmissioners. 

®Bids  were  opened  June  26  by  the  Back 
Swamp  and  Jacob  Swamp  Drainage  District. 
F.  F.  Wetmore,  Engineer,  Lumbcrton,  N.  C, 
for  the  construction  of  drainage  canals,  the 
contract  being  awarded  to  the  Brett  Engi- 
neering &  Contract-ng  Co..  Wilson,  N.  C. 
The  canals  will  be  about  52  miles  in  length, 
and  the  approximate  vardage  to  he  excavated 
is  1,240,000. 


Ohio. 

The  City  River  arid  Harbor  Commission  is 
reported  to  have  recommended  a  plan  to  the 
City  Council  of  Cleveland  to  dig  a  mile 
of  entirely  new  channel  for  the  Cuya- 
hoga river  from  a  point  near  the  plant 
of  the  Cleveland  Furnace  Co.  to  the 
Denison-Harvard  bridge.  The  plan  of  the 
commission  contemplates  cutting  the  new 
river  channel  without  cost  to  the  city  either 
for  the  new  right  of  way  or  for  the  initial 
dredging.  The  plan  is  to  exchange  the  pres- 
ent winding  river  bed  for  property  needed  for 
the  new  'cut.  The  digging  will  be  done  by 
sand-suckers.  The  work  will  be  preliminary 
to  the  development  of  the  upper  valley  as 
far  as  Harvard  .\ve.  S.  E.  Robert  Hoffmann 
is  City  Engineer. 

Oregon. 

•fBids  will  be  received  until  2  p.  m  .  .Aug. 
20,  by  U.  S.  Reclamation  Service.  Klamath 
Falls,  Ore.,  for  the  construction  of  laterals 
to  be  located  from  10  to  20  miles  southeast 
of  Klamath  Falls..  Ore.  The  work  involves 
the  excavation  of  about  300.000  cu.  yds.  of 
^-arth.  F.  H.  Newell,  Washington,  D.  C, 
is  Director.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Tennessee. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
20,  by  Maj.  Clarke  S.  Smith.  U.  S.  Engineer, 
Custom  House,  Memphis.  Tenn..  for  the  con- 
struction of  about  535,000  cu.  yds.  of  earth 
work  in  the  Upper  and  Lower  St.  Francis 
Levee  districts. 

Texas. 

•{•Bids  will  be  received  until  .\ug.  12. 
by  A.  M.  -Anderson.  Chairman  Board  of 
Commissioners.  Matagorda  County  Drain- 
age District  Xo.  2.  at  the  Court  House, 
Bay  City,  Texas,  for  the  construction  of 
Matagorda  County  Drainage  District  No. 
2  of  Matagorda  County.  Texas,  the  work 
to  be  done  as  set  out  in  the  report  of  the 
engineer  of  said  district,  filed  in  the  office 
of  the  Clerk  of  the  County  Court  of  Mata- 
gorda County.  Texas,  a  copy  of  which  re- 
port, with  all  necessary  plans,  pri^files  and 
specificatfons  will  be  furnished  the  re- 
spective bidders  by  H.  Black.  Engineer  in 
charge  of  said  district.  Markham.  Tex. 
.And  it  is  required  that  the  bidders  on  the 
construction  work  of  said  district  must  fur- 
nish a  bond  buyer  to  purchase  bonds  of 
this  district  at  par  and  accrued  interest. 
It  is  also  required  that  a  certified  check  to 
the  amount  of  5  per  cent  of  the  amount  of 
the  contract  price,  the  same  being  S234,- 
990.13.  must  be  deposited  with  the  Chair- 
man of  the  Board  of  Commissioners  of  said 
district. 

•{•Bids  will  be  received  until  noon.  July 
15.  bv  O.  Harrison.  Chairman  Drainage 
District  Xo.  5.  LaPorte.  Tex.,  for  the  con- 
struction of  a  drainage  system  consisting 
of  10(1  miles  of  main  ditch  and  laterals.  N. 
G.  Kolb.  South  Houston.  Tex.,  is  Engineer. 

The  Mutual  Reservoir  Co..  of  Grand  Falls, 
has  been  chartered  with  a  capital  stock  of 
$100,000  and  proposes  the  operation  of  reser- 
voirs, etc..  for  irrigation,  water-works  and 
stock  raising.  The  incorporators  are:  M.  T. 
Kudaly,  A.  J.  Adcock.  H.  W.  Jones  and  J.  L. 
Farley. 

Washington. 

<?0.   S.  Brown   has   been   awarded  the  con- 
tract at  $31,705  for  constnicting  an  irrigation 
system   for   the   city  of   Prosser.   Wash. 
Wisconsin. 

Plans  are  abiuit  completed  lor  repairing 
the  government  levees  in  the  vicinity  of 
Portage,  for  which  the  State  has  appro- 
priated $20,000.  Prof.  L.  S.  Smith.  Madi- 
son. Wis.,  is  interested. 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recentlv. 
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WATER  -WORKS 


Alabama. 

®The  City  Council  of  Gadsden.  Ala.,  has 
awarded  the  contracts  for  furnishing  500 
water  meters  to  the  Thompson  dieter  Co., 
and  the  Hersey  Mfg.  Co..  at  $6.10.  The 
former  company  will  supply  200  meters 
and  the  latter  280  meters.  Bids  were 
opened  July   1. 

California. 

The  City  Council  of  Fruitvale,  Cal.,  has 
ordered  the  Peoples'  Water  Co.  to  extend  its 
mains  to  the  Rhoda  tract. 

The  Board  of  Trustees  of  Tulare,  Cal..  has 
asked  the  citizens  to  vote  on  the  proposition 
of  municipal  ownership  of  the  waterworks. 
Plans  were  prepared  by  Consulting  Engineer 
Sloan  &  Robson  of  San  Francisco.  New 
specifications  will  be  prepared  for  a  system  to 
cost  $100,000. 

The  Supervisors'  Fire  Committee  of  San 
Francisco,  Cal.,  has  recommended  to  the  fi- 
nance committee  that  the  request  of  the 
Board  of  Works  for  $90,000  for  laying  mains 
of  the  auxiUary  water  system  for  fire  pro- 
tection be  granted  and  also  that  $15,000  be  set 
aside  for  plans  and  specifications  for  the  high 
pressure  system. 

The  City  Trustees  of  Redlands,  Cal.,  have 
taken  action  toward  the  issuance  of  the  $600,- 
000  bonds,  recently  voted  for  a  municipal 
waterworks  system. 

Delaware. 

The  Water  Co.,  of  Tonopah,  Wilmington, 
Del.,  has  been  incorporated  with  a  capital 
stock  $1,000,000,  to  acquire,  construct,  own 
and  operate  waterworks  and  to  supply  the 
same  to  villages,  etc.  The  incorporators  are : 
Isaac  Fogg,  George  D.  Hopkins,  and  George 
D.  Dillman. 

Georgia. 

The  citizens  of  Columbus,  Ga.,  will  vote  in 
August  on  the  issuance  of  bonds  to  the 
amount  of  $.500,000  for  constructing  a  muni- 
cipal system  of  waterworks. 

Nothing  definite  will  be  done  toward  in- 
stalling a  waterworks  system  in  Coolidge, 
Ga.,  for  a  few  months.  H.  B.  Neswith  is 
Town  Clerk. 

Idaho. 

®W.  C.  Dickey,  Jr.,  of  Burley,  Ida.,  has 
been  awarded  the  contract  by  the  city  of 
Burley,  for  the  construction  of  a  water 
works  system,  at  $34,106.  Other  bidders 
were:  James  Kennedv  Construction  Co., 
Salt  Lake  City,  Utah.  $42,961;  Lundstrom 
&  Oren,  Billings,  Mont.,  $43,940;  Peter 
O'Brien  Construction  Co.,  Denver.  Colo., 
$44,087;  Chicago  Bridge  &  Iron  Works, 
Chicago,  111.,  $4,358  and  $5,528  respectivelv 
on  tank  and  tower  of  60,000  and  100,000 
gals;  Des  Moines  Bridge  &  Iron  Works. 
Des  Moines.  la.,  $4,900  and  $6,000  respect- 
ively on  tank  and  tower  of  60,000  and  100,- 
000  gals,  capacity.  Louis  C.  Kelsey,  Port- 
land,  Ore.,  is   Consulting  Engineer. 

Illinois. 

4"Bids  will  be  received  until  8  p.  m.,  July 
10,  by  City  of  Greenville,  111.,  for  furnishing 
approximately  3  miles  of  4-in.  cast  iron  water 
mains,  fitting,  hydrants,  valves,  valve  boxes, 
and  all  material  and  labor  necessary  to  con- 
struction work.  H.  N.  Baumberger,  Green- 
ville,  City  Engineer. 

Indiana. 

®The  Roberts  Filter  Mfg.  Co.,  .  of  Darby, 
Pa.,  has  been  awarded  the  contract  by  the 
city  of  Columbus,  Ind.,  for  furnishing  labor 
and  material  for  the  construction  of  a  4,000,- 
000-gal.  water  purification  plant  of  the  nie- 
chbnical  type,  at  $.58,844.  The  plant  is  to  be 
of  reinforced  concrete  construction.  Burgess 
&  Long  of  Columbus,  O.,  are  Engineers.  Bids 
were  opened  July  2. 


The    Finance     Committee     of     the     City 
■  Council.    New    Albany.    Ind..    contemplates 
purchasing  a  street  flusher.    The  water  com- 
pany has  agreed  to  furnish  the  city  30,000 
gals,  of  water  daily  for  street  flushing. 

The  Board  of  Public  Works  of  Indianap- 
olis, Ind.,  has  ordered  the  Water  Co.  to  lay 
water  mains  on  Emerson  Ave.,  from  Michigan 
St.  to  a  point  450  ft.  north  and  in  St.  Clair 
St.,  from  Sherman  drive  to  the  Belt  railroad 
tracks. 

Iowa. 

The  City  Council  of  Fort  Dodge.  la.,  has 
accepted  the  report  of  City  Engineer  C.  H. 
Reynolds,  upon  the  feasibility  of  constructing 
a  concrete  dam  across  the  Des  Moines  river, 
with  the  purpose  of  securing  a  sufficient  and 
reserve  water  supply  for  the  city.  The  esti- 
mated cost  is  $26,800. 

Kansas. 

•J«Bids  will  be  received  until  July  11.  by 
G.  H.  Krienhagen.  City  Clerk.  Independ- 
ence. Kan.   (readvertisement),  for  hydrants. 

^Bids  will  be  received  until  July  18  (re- 
advertisement).  Independence,  Kan.,  for 
the  construction  of  a  reinforced  concrete 
settling  basin  50  ft.  in  diameter  and  60  ft. 
deep.     G.   H.   Drienhagen   is   City   Clerk. 

H.  P.  Miller,  Commissioner  of  Water,  and 
Jesse  Shaw,  Supt.  of  the  Water  Department, 
Topeka,  Kans.,  are  preparing  plans  and  speci- 
fications for  the  erection  of  an  addition  to  the 
present  pumping  station  west  of  town.  The 
addition  will  be  used  to  house  the  new  $20,- 
000  pump,  which  the  Commission  has  author- 
ized  Mr.   Miller  to  purchase. 

Louisiana. 

Mayor  J.  H.  Eastham  and  the  City  Com- 
missioners of  Shreveport,  La.,  are  conferring 
with  President  A.  M.  Lynn  of  the  Shreveport 
Waterworks  Co.,  relative  to  a  proposition  by 
which  the  city  hopes  to  acquire  the  property 
of  the  company. 

Acting  Mayor  Sercy  of  Jackson,  La.,  has 
asked  the  City  Council  to  secure  filtered  water 
for  the  city,  and  urge  the  abandonment  of  the 
plan  to  e-xperiment  with  surface  wells  in 
Rankin  County. 

Michigan. 

4*Bids  will  be  received  until  7:30  p.  m., 
July  16,  by  Common  Council,  Morenci,  Mich., 
for  the  installation  of  a  system  of  water- 
works. Plans  and  specifications  are  on  file 
with  W.  J.  Bauman,  Village  Clerk,  and 
George  Champe,  610  Nasby  Bldg.,  Toledo,  O., 
Engineer. 

The  City  Council  of  Kalamazoo,  Mich.,  has 
decided  to  submit  the  question  of  purchasing 
$10,000  water  pipe  to  the  voters  at  a  special 
election   to  be  held  the  latter  part  of  July. 

The  City  Council  of  Hancock,  Mich.,  has 
decided  to  purchase  from  the  Carroll  Foun- 
dry of  Houghton,  a  supplementary  pump  for 
the  waterworks.  The  new  pump  will  cost 
$1,.500,  and  the  installation  will  cost  about 
$1,100. 

The  citizens  of  Morenci,  Mich.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
construction  of  a  waterworks  system.  Bids 
are  now  bein.g  asked. 

The  village  of  Royal  Oak,  Mich.,  has  voted 
to  issue  bonds  to  the  amount  of  $.38,000  for 
the  construction   of   a   waterworks  system. 

Missouri. 

The  City  Council  of  Joplin,  Mo.,  has  passed 
an  ordinance  calling  a  special  election  to  sub- 
mit a  proposition  to  issue  $20,000  in  bonds  to 
build  a  municipal  waterworks  plant  in  Villa 
Heights. 

The  officials  of  Rosedale,  Mo.,  have  sold 
bonds  for  the  purpose  of  extending  the  pres- 
ent water  svstem  into  outlying  districts,  to  the 
extent  of  $20,000.     Bids  will  be  asked  soon. 


Nebraska. 

^Bids  will  be  received  until  5  p.  m.,  July 
16,  by  City  of  North  Platte,  Nebr.,  for  a 
two  and  three  million  gal.  pumping  engine. 
Bidders  must  submit  plans  and  specifica- 
tions. Hershey  S.  Welch  is  Water  Com- 
missioner.    P.  G.  Meyer  is   Engineer. 

The  City  Council  of  Broken  Bow,  Nebr., 
has  decided  to  improve  the  waterworks  plant 
by  purchasing  a  new  engine  and  pump.  The 
engine  will  be  a  50-H.P.  oil  burner  and  to- 
gether with  the  pump  will  cost  $-3,116. 

New  York. 

•{•Bids  will  be  received  until  8  p.  m.,  July  22, 
by  Board  of  Water  Commissioners.  White 
Plains,  N.  Y.,  for  the  furnishing  and  erection 
of  a  compressor  at  the  Orchard  St.  pumping 
station. 

The  Brockport  Holley  Water  Co.,  Brock- 
port,  N.  Y.,  has  asked  the  Village  Board  of 
Trustees  to  make  the  company  an  offer  for 
its  plant. 

The  business  men  of  Deposit,  N.  Y.,  have 
had  a  survey  and  plan  of  a  new  water  system 
made  with  a  view  to  putting  in  an  entirely 
new  plant.  The  engineer  reports  in  favor  of 
putting  down  wells  and  pumping  the  water 
to  a  reservoir  on  some  hill  to  give  the  neces- 
sary pressure.  The  citizens  will  shortly  be 
asked  to  vote  on  the  proposition. 

North  Carolina. 

4*Bids  will  be  received  until  2  p.  m..  July 
16.  by  Board  of  Town  Commissioners,  Car- 
thage. N.  C,  for  the  construction  of  a  sys- 
tem of  water  works  and  sewerage.  W.  G. 
Jennings   is   Secretary. 

•J-Bids  will  be  received  until  2  p.  m.,  July 
31.  by  Board  of  Aldermen,  Smitbfield,  N.  C, 
for  the  construction  of  a  water  works  and 
electric  lighting  and  sewerage  system.  The 
water  worUs  and  electric  light  system  will 
be  combined  in  one  power  plant  The  work 
will  embrace  fireproof  building,  return  tubular 
boilers,  generator  and  engine  and  lighting  sys- 
tem, steam  and  electric  pumps,  mechanical 
filter,  coagulating  and  clear  water  basins,  pole 
lines,  and  about  3%  miles  of  6  and  8-in.  cast 
iron  water  pipe,  laying  with  hydrants  and 
valves.  The  sewerage  will  consist  of  about  4 
miles  of  pipe  sewers,  8  ins.  to  12  ins.  diameter, 
and  appurtenances.  Plans  and  specifications 
will  be  on  file  at  the  office  of  the  Mayor  at 
Smitbfield,  N.  C.,  and  at  the  office  of  the 
Engineers  at  Charlotte,  N.  C.  Copies  of  speci- 
fications, form  of  proposal,  etc.,  may  be  ob- 
tained from  Gilbert  C.  White,  Engineers  at 
Charlotte,  N.  C.  A  full  set  of  blueprints  will 
be  furnished  by  the  Engineer  on  payment  of 
$5.00 ;   single  prints,  25  cts.  each. 

North  Dakota. 

^•Bids  will  be  received  until  July  29,  by 
City  of  Minot,  N.  Dak.,  for  the  construction 
of  three  miles  of  watermains.  E.  J.  Thomas, 
City  Engineer. 

Ohio. 

•J»Bids  will  be  received  until  noon,  July 
18.  by  J.  M.  Williams.  Director  of  Service, 
Portsmouth,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  improve- 
ment of  the  water  works  system.  Witmer 
&  Brown.  Chapin  Block,  BuflFalo,  N.  Y.,  are 
Engineers. 

^Bids  will  be  received  until  noon,  July  19, 
by  W.  P.  Vest,  Clerk,  Worthington,  O.,  for 
furnishing  the  materials  and  constructing  a 
system  of  water  works  for  said  vilbage.  There 
will  be  required  the  furnishing  and  laying  of 
about  2-35  tons  of  cast  iron  pipe ;  about  5  tons 
of  special  castings:  22  fire  hydrants;  28 
valves  and  boxes :  a  concrete  and  brick  pump- 
ing station ;  a  concrete  storage  well ;  one  deep 
well  pump  of  a  capacity  of  one  hundred  gal- 
lons per  minute  and  driven  by  a  .gas  engine; 
one  high  service  pump  of  a  capacity  of  two 
hundred  gallons  per  minute  and  driven  by  a 


•I* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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gas  engine ;  and  a  steel  water  tower  and  tank 
of  50,000  gals,  capacity,  the  bottom  to  be  one 
hundred  100  feet  above  the  ground.  Bids 
will  be  received  for  furnishing  any  of  the 
materials  above  or  for  constructing  the  work 
complete. 

The  Waterworks  Department  of  Cleveland, 
O.,  has  not  as  yet  completed  its  revision  of 
the  specifications  for  the  proposed  water  tun- 
nel from  the  Division  pumping  station  on  the 
West  Side.  Bids  received  on  this  work  on 
two  different  occasions  were  rejected. 

An  ordinance  authorizing  the  expendi- 
ture of  funds  for  the  construction  of  a  20.- 
OOO.OUO  gal.  reservoir  has  been  introduced 
in  the  City  Council  of  Cleveland.  O.  The 
reservoir  will  be  erected  by  the  water 
works  department  on  the  city  farm  at 
Warrensville. 

Pennsylvania. 

The  City  Councils  of  Philadelphia,  Pa.,  on 
July  1  passed  the  permissive  water  meter  or- 
dinance. 

Following  bids  were  received  by  the  Water 
Committee  of  the  Borough  of  Phoeni.xville, 
Pa.,  for  a  3,000,000-gal.  fifter  plant  and  a  low 
service  pumping  engine,  complete.  (1)  stands 
for  filter  plant  complete;  (2)  for  extra  rock 
excavation  per  cu.  yd. ;  (3)  for  engine  erected 
complete,  and  (4)  name  of  pump  in  item  ('3), 
Chester  &  Fleming,  Pittsburgh,  Pa.,  are  En- 
gineers: Epping-Carpenter,  Pittsburgh,  (3) 
$4,2-20,  (4)  E.-C.  Co.,  0x0x16x1(1x16'^  Pitts- 
burgh Filter  Mfg.  Co.,  Pittsburgh,  (1)  $40,- 
725,  (2)  $2.25,  (3)  $4,431,  (4)  Epping-Car- 
penter Co.,  6x9x16x10x16;  H.  R.  Worthing- 
ton,  Pittsburgh,  (3)  $4,600,  (4)  H.  R.  W. 
6x9x16x10x15;  Wilson-Snyder  Mfg.  Co.,  Pitts- 
burgh. (3)  $4,000.  (4)  W.-S.  Co.,  5x8xl4xl5x 
24;  New  York  Continental  Jewell  Filter  Co., 
New  York  Citv,  (1)  $46,728,  (2)  $4,  (3) 
$4,500,  (4)  H.  R.  W.,  6x9x16x19x15;  .Amer- 
ican Water  Softener  Co.,  Philadelphia,  (1) 
$47,400,  (2)  $2;  Roberts  Filter  Mfg.  Co., 
Darbv,  Pa.,  (1)  $38,533,  (2)  $1.75,  (3)^$4,860, 
(4)  H.  R.  W..  6x9x16x19x15;  Pitt  Construc- 
tion Co.,  Pittsburgh,  (1)  $35,500,  (2)  $2. 

South  Carolina. 

^Bids  will  be  received  by  the  Mayor  and 
City  Council  of  the  City  of  Columbia,  S.  C, 
until  10  a.  m.,  Tuesday,  July  30,  1912,  for  con- 
structing a  coagulating  basin  at  the  water 
works  plant  in  the  City  of  Columbia,  S.  C. 
The  work  will  embrace  a  concrete  basin  70x 
160  ft.,  divided  longitudinally,  and  12  ft.  deep, 
a  head  house  20x70  ft.  of  brick,  and  concrete 
tanks,  piping,  valves,  equipment,  etc.  Plans 
and  specifications  will  be  on  file,  and  may  be 
seen  at  the  office  of  the  Engineer-Superin- 
tendent of  Water  Works,  and  copies  of  speci- 
fications, forms  of  proposals,  etc.,  may  be  ob- 
tained from  the  En.gineer  after  July  8,  1912, 
by  the  payment  of  $3.00  to  cover  cost.  The 
right  is  reserved  to  reject  any  or  all  bids. 
F.  C.  Wyse,  Engineer-Superintendent ;  W.  F. 
Stieglitz,    Council    Superintendent. 

©Edward  Hawes.  Jr.,   Consulting  and  Con- 


tractmg  Engmeer,  Orangeburg,  S.  C,  has 
been  awarded  the  contract  for  constructing 
two  miles  of  water  mains  for  the  town  of 
Belton,  S.  C. 

Consulting  and  Contracting  Engineer  Ed- 
ward Hawes,  Jr.,  Orangeburg,  S.  C,  has  been 
retamed  by  the  City  of  Barnwell,  S.  C,  to 
design  and  construct  waterworks  and  electric 
light   plants. 

Tennessee. 

The  officials  of  Johnson  City,  Tenn.,  have 
received  the  $212,628  from  the  sale  of  bonds, 
the  money  to  be  used  in  building  a  pipe  line 
and  reservoir  for  the  water  system.  The  con- 
tracts for  this  work  were  let  three  months  ago 
as  follows:  For  digging  the  ditch  and  lay- 
mg  pipe,  F.  R.  Stone,  of  Lima,  O. ;  for  fur- 
nishing the  pipe.  The  U.  S.  Cast  Iron  Pipe 
Co.,  Chattanooga,  Tenn.,  and  for  constructing 
the  reservoir,  which  will  be  located  on 
Tucker's  Ridge  south  of  the  State  Normal, 
Oliver  &  Hill.  Maryville.  Work  will  begin 
at  once. 

Contracts  will  be  let  within  30  days  in 
the  city  of  Coal  Creek,  Tenn.,  for  the  con- 
struction of  a  privately  owned  water  works 
system,  estimated  to  cost  $10,000.  Water 
will  be  secured  from  springs  by  gravity. 
The  work  includes  building  reservoir,  lay- 
ing mains  and  laterals  and  placing  hy- 
drants. No  plans  have  been  prepared. 
Geo.  W.  Wendling  of  Coal  Creek  is  in 
charge. 

Texas. 

The  Howard  Water  &  Li,ght  Co.,  Howard, 
Ellis  County,  Tex.,  has  been  incorporated  with 
a  capital  stock  of  $5,000.  The  incorporators 
are  J.  T.  Murphey,  W.  R.  Woods.  J.  S.  Robin- 
son and  others. 

Virginia. 

The  city  of  Bridgewater.  Ysl..  plans  the 
construction  of  a  new  water  system  and 
sewer  system  at  an  estimated  cost  of  $25,- 
000.  Date  of  letting  contract  has  not  been 
decided  upon.  Engineer  is  wanted.  L.  V. 
I\liller,  Box  77.  Brid,gewater,  is  Chairman 
of  the  Water  Committee. 

The  finance  committee  of  the  City  Council, 
Norfolk,  Va..  has  recommended  the  sale  of  a 
$600,000  bond  issue  to  provide  the  municipal 
waterworks  it  is  planned   to  erect. 

West  Virginia. 

•J«Bids  will  be  received  until  8  p.  m.,  July 
29.  by  City  Council.  Grafton.  W.  Va..  for 
furnishing  the  necessary  labor  and  material 
for  constructing  the  proposed  Municipal 
Water  and  Light  plant.  W.  C.  Hanway  is 
City  Clerk.  Oflicial  advertisement  will  be 
found  elsewhere  in   this  issue. 

Wisconsin. 

The  city  of  La  Crosse,  Wis.,  has  entered 
into  a  contract  with  Consulting  Engineers 
Alvord  &  Burdick  of  Chicago,  111.,  to  furnish 
plans  and  specifications  for  a  well  system. 

Commissioner  of  Public  Works  James  T. 
Day  of  La  Crosse,  Wis.,  advocates  the  instal- 


lation of  water  meters  in  every  building  in  the 
city  connected  with  the  city  distribution  sys- 
tem. 

The  City  of  Prescott,  Wis.,  has  sold  water- 
works bonds  to  the  H.  T.  Holtz  Co..  of  Chi- 
cago. 111.,  and  work  on  the  new  system  will 
commence  within  a   few  weeks. 

Wyoming. 

®J.  S.  Schwartz  of  Colorado  Springs,  Colo., 
has  been  awarded  the  contract  by  the  town 
of  Torrington.  Wye,  C.  D.  Brubaker,  Town 
Clerk,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  waterworks 
system,  at  $18,901.  The  work  includes  50,000- 
gal.  steel  tank,  two  20-h.  p.  gasoline  engines, 
2,400  ft.  of  8-in.  cast  iron  pipe,  8,600  ft.  of 
4-in.  cast  iron  pipe,  1,550  ft.  of  2-in.  galvanized 
pipe,  14  fire  hydrants,  four  8-in.  gate  valves, 
14  4-in.  gate  valves,  and  two  2-in.  gate  valves. 
Shepperd  Engineering  Co.,  726  Majestic  Bldg., 
Denver,  Colo.,  Engineers.  Bids  were  openea 
June  29. 

Canada. 

•i^Rids  will  be  received  until  July  18.  by 
J.  B.  Jennings,  Chairman  Light  &  Water 
Commission,  Penetanguishene.  Ont..  for  a 
250,000  gal.  concrete  reservoir  or  steel 
standpipe.  Bowman  &  Connor,  Berlin, 
Ont.,  are  Engineers. 

•^Bids  will  be  received  until  8  p.  m..  July 
22.  by  George  E.  Mack.  Secretary  and 
Treasurer.  High  River.  Alta..  for  the  fol- 
lowing works:  Contract  "B,"  pump  house; 
contract  '"G,"  pumping  machinery;  contract 
"I."  pump  well;  contract  "P."  ejector  sta- 
tion; contract  "X,"  sewage  disposal  works. 
Plans  and  specifications  may  be  seen  at 
High  River  or  at  the  offices  of  Chioman  & 
Power,   Engineers.  Toronto  and  Winnipeg. 

•J»Bids  will  be  received  until  noon.  July 
20.  bv  T.  N.  Colgan.  Commissioner  of  Pub- 
lice  Works.  North  Bay,  Ont..  for  laying 
approximately  12,000  ft.  of  10-in.  wooden 
water  pipe;  12.000  ft.  of  12-in.  wooden  wa- 
ter pipe;  6.000  ft.  of  14-in.  %vooden  water 
pipe;, 200  ft.  of  14-in.  wooden  intake  pipe  at 
Four  Mile  Lake.  The  above  pipe  to  be  laid 
between  Four  Mile  Lake  and  the  town 
reservxoir. 

^Bids  w-ill  be  received  until  6  p.  m..  July 
20.  by  T.  N.  Colgan.  Commissioner  of  Pub- 
lic VVorks,  North  Bay.  Ont..  for  furnishing 
about  600  ft.  of  10-in.  wire-wound  wooden 
stave  water  pipe,  for  50  ft.  head;  11.450  ft. 
of  10-in.  wire-wound  wooden  stave  water 
pipe,  for  75  ft.  head;  1.000  ft.  of  12-in.  wire- 
wound  wooden  stave  water  pipe,  for  50  ft. 
head;  8.300  ft.  of  12-in.  wire-wound  wooden 
stave  water  pipe,  for  75  ft.  head;  2.800  ft. 
of  12-in.  wire-wound  wooden  stave  water 
pine,  for  100  ft.  head:  6.200  ft.  of  14-in. 
wire-wound  wooden  stave  water  pipe,  for 
50  ft.  head. 

4*Bids  will  be  received  until  noon.  July 
15.  by  City  Commissioners.  Moose  Jaw. 
,Sask..  for  the  erection  of  high  pressure 
pumps  and  equipment  for  the  city. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Arkansas. 

®The  Commissioners  of  Sewer  District 
No.  2,  Van  Buren,  Ark.,  have  awarded  to 
the  Oklahoma  Construction  Co.,  of  Oklahoma 
City,  the  contract  for  the  construction  of  a 
sewer  system,  at  $10,.")90.  The  contract  calls 
for  25,000   ft.   of   sewer. 

California. 

The  City  Trustees  of  Hanford,  Cal.,  have 
ordered  the  construction  of  the  sewer  sys- 
tem for  which  plans  and  specifications  were 
prepared  by  Consulting  Engineers  Sloan  & 
Robson,  of  San  Francisco.  The  citizens  will 
shortly  be  asked  to  vote  bonds  in  the  sum 
of   $80,000    for   the    improvement. 

The  City  Council  of  Pomona.  Cal.,  has 
agreed   to  an   appropriation   of   about  $375   as 


its  part  toward  the  expenses  of  investigating 
the  plan  for  the  proposed  outfall  sewer  sys- 
te.n  which  is  now  being  agitated  by  18  towns 
and  cities  of  Pomona  and  San  Gabriel  valleys. 

The  City  Council  of  Wilmington,  Cal..  has 
adopted  the  plans  as  proposed  by  the  Board  of 
Public  Works  for  the  installation  of  a  sewer 
system. 

Idaho. 

®C.  H.  Mull  of  Twin  Falls,  Ida.,  has  been 
awarded  the  contract  by  the  city  of  Burley, 
Ida.,  for  the  construction  of  a  sewerage  sys- 
tem at  $21,924.  Other  bidders  were :  James 
Kennedy  Construction  Co.,  Salt  Lake  City, 
Utah,  $21,782;  Lundstrom  &  Orcn,  Billings, 
Mont.,  $23,267;  Peter  O'Brien  Construction 
Co.,  Denver,  Colo.,  $22,200,  and  Barsden  & 
Co.,  Pocatello,  Ida.,  $22,324.    Louis  C.  Kelsey. 


Portland,  Ore.,  is  Consulting  Engineer. 

The  City  Council  of  Ontario,  Idaho,  has 
decided  to  call  a  special  election  to  amend  the 
charter  to  vote  the  necessary  bonds  for  put- 
ting in  a  complete  trunk  sanitary  sewer  and 
drainage   system    for   the   entire   city. 

The  City  Council  of  Lcwistown,  Idaho,  has 
again  advertised  for  bids  for  the  construc- 
tion of  the  east  side  sewer  system,  estimated 
to  cost  about  $48,000.  Bids  recently  received 
were    rejected    as    being    too    higli. 

Illinois. 

The  Board  of  Public  Improvements  of 
White  Hall.  111.,  has  adopted  the  plans  and 
estimates  of  the  City  Engineer  providing  for 
a  sewerage  district,  comprising  all  the  ter- 
ritory in  the  corporate  limits  of  the  city  west 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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of  the  C.  &  A.  Railroad.  The  estimated  cost 
of   the  system   is  $30,000. 

A  mass  meeting  of  citizens  was  recently 
held  in  Fulton,  III,  for  the  purpose  of  de- 
ciding on  the  installation  of  the  proposed 
sewer  system.  It  is  probable  that  a  bond 
election  will  be  called  shortly  to  secure  funds 
for   the  improvement. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements.  Chicago, 
111.,  Edward  J.  Glackin.  Secretary,  for  furnish- 
ing and  delivering  labor,  materials,  etc.,  neces- 
sary to  construct  sewers  in  various  streets ; 
N.  Central  Ave.,  (ilO  lin  ft.  18-in.  double 
strength  pipe,  $2.17;  630  lin.  ft.  lo-in.,  $1..")8, 
Carmmi  Roberts,  1227  W.  Gilpin  PI.  East 
End  Ave.,  470  lin.  ft.  12-in.,  $1.90,  Al.  Scnllv, 
711  W.  Tavlor  St..  Geo.  Ponotorelli,  904  For- 
quer  St.  (tie)  ;  total.  $893.  N.  40th  .\ve.,  24ii 
lin.  ft.  9-in.,  70  cts.,  Geo.  Pontorelli.  W.  ^M 
St.,  525  lin.  ft.  15-in.,  $1.34;  total,  $703.  S. 
Ryan,  2927  Congress  St.  Alley  E.  of  Wabash 
Ave.,  035  lin.  ft.  9-in.,  82  cts.;  E.  53d  St..  170 
lin.  ft.  12-in.,  $1.12;  total  $711;  Mai.  Murphy, 
5315  Wabash  Ave.  Milwaukee  Ave.,  930  lin. 
ft.  12-in.,  $1.10;  total.  $1,023;  .\ug.  Santncci, 
708  Ewing  St.  Kingston  Ave..  580  lin.  ft. 
15-in.,  $1.98;  total,  $1,148;  Mich.  Pontorelli, 
4817  W.  Dakin  St.;  S.  Peoria  St.,  710  lin.  ft. 
12-in.,  $1.25;  wing  sewers  80  lin.  ft.  r2-in., 
$1.24;  total,  987;  S.  Ryan.  W.  side  Railroad 
Ave.,  2.50  lin.  ft.,  $1.55;  total,  $387;  'I'hos. 
Burke,  4648  McLean  Ave.  Springlield  Ave., 
670  lin.  ft.  15-in.,  $1.46;  270  lin.  ft.  12-in.,  $1.26; 
total,  $1,318;  .-Km.  Santncci.  X.  Central  Park 
Ave..  2.50  lin.  ft.  15-in.,  $1.43;  Eddy  St.,  4.50 
lin.  ft.  12-in..  $1.25;  Drake  Ave.,  330  lin.  ft. 
12-in.;  total,  $1,316;  Mich.  Pontorelli.  N.  36th 
Ave.,  2,640  lin.  ft.  2-ft.  double  ring  brick, 
$2.13;  De  Vito,  Passarelli  &  Tirtelli,  627  W. 
Tavlor  St..  $5,623.  W.  73d  St..  670  lin.  ft. 
18-in.  double  strength,  $2.0n ;  67ll  line,  ft-  15-in. 
$1.36;  420  lin.  ft.  12-in.,  $1.25;  wing  sewers, 
240  lin.  ft.  12-in.,  $1.24;  total,  $3,il74;  Mai. 
Murphv.  N.  54th  .\ve..  3.35  lin.  ft.  2-ft.  doublt 
ring  brick,  $2.48;  335  lin.  ft.  18-in.  double 
strength,  $2.00(1;  .360  lin.  ft.  15-in..  $1.43; 
Windsor  Ave.,  997  lin.  ft.  12-in.,  $1.20 ;,  total, 
$3,212;  Mich.  Pontorelli.  Granville  .^ve.,  720 
lin.  ft.  2-ft.  double  ring  brick,  $4.20 ;  X.  Win- 
chester Ave..  870  lin.  ft.  15-in..  $1.75;  470  lin. 
ft.  12-in.,  $1.35;  440  lin.  ft.  15-in..  $1.75;  N. 
Robev  St.,  870  lin.  ft.  15-in..  $1.75;  470  lin.  ft. 
12-in.',  $1.35;  total.  $8,108;  Castello  Ave.,  670 
lin.  ft.  15-iu.,  $1.37;  N.  19th  Ave..  340  lin.  ft. 
12-in..  $1.23;  680  lin.  ft.  12-in..  $1.22;  340 
lin.  ft.  15-in..  $1.33;  total,  $2,618;  X.  .54th  Ave., 
2,630  lin.  ft.  24-in.  double  strength,  $2.50;  Da- 
kin  St.,  330  lin.  ft.  12-in..  $1.10;  Byron  St.. 
3.30  lin.  ft.  12-in..  $1.10;  Berenice  Ave..  1,000 
lin.  ft.  12-in..  $l.lll;  Grace  St..  1.000  lin.  ft. 
12-in..  $1.10;  Warwick  .\ve..  1.000  lin.  ft.  12-in.. 
$1.10;  Wavcland  Ave,,  670  lin.  ft.  12-in.,  $1.10; 
Patterson  Ave..  67(t  lin.  ft.  12-in..  $1.10;  total. 
$12,075.  De  Veto  Passareli  &  TirtcUi.  The 
work  includes  manholes  and  catchbasins. 

Indiana. 

^Bids  will  be  received  until  In  .\.  M.. 
Julv  15.  by  the  Board  of  Public  Works.  In- 
dianapolis, Ind.,  for  the  construction  of  the 
main  sewers  in  and  along  Washington  St., 
from  Harding  St.  to  Belmont  Ave. 

The  City  Council  and  Mayor  James  E. 
Burke'  of  Jefifersonville.  Ind.,  have  rejected 
the  bid  of  $155,000  submitted  by  J.  T.  Moor- 
man and  J.  P.  Goodrich  for  the  construction 
of  a  system  of  sewers  and  will  at  once  take 
up  the  question  with   other  firms. 

The  Board  of  Public  Works  of  Gary.  Ind.. 
has  passed  a  confirmator>-  resolution  for  the 
construction  of  District  Sewer  No.  6.  The 
sewer  will  drain  all  of  the  Ridge  Road  ter- 
ritory south  of  the  Little  Calumet  River  and 
property  for  an  area  of  about  a  mile  square 
will  be  taxed  for  the  construction  of  the 
drain.  The  estimated  cost  is  $229,000.  The 
Board  has  ordered  that  bids  on  the  work  be 
secured  at  an  early  date.  C.  -A.  Williston 
is   City  Engineer. 

Iowa. 

•J«Bids  will  be  received  until  8  P.  M.,  Julv 
18.  by  J.  F.  Golden,  City  Clerk.  Creston,  la!, 
for  the  construction  of  appro.ximately  6.50   ft. 


of  8-in.  sewer,  40  6-in.  Ys  and  870  ft.  of  6-in. 
sewer.  All  bids  must  be  accompanied  by  a 
certified  check  for  $300.  Theodore  S.  De- 
Lay  is  City  Engineer. 

®The  National  Sewer  Pipe  &  Tile  Co.,  of 
Webster  City,  la.,  has  let  a  contract  to  the 
Murray  Iron  Works  of  Burlington,  la.,  for 
$lii,OliO  worth  of  machinery,  including  an 
engine  larger  than  that  in  use  at  the  city 
power  and  light  plant,  a  OOH-H.P.  heater  and 
purifier  with  pump  attachments  and  a  water 
feed  boiler.  Additional  machinery  will  be 
purchased    later. 

®Fred  W.  Guenther  of  Burlington,  la.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Burlington,  H.  G.  Vollmer,  City  Engi- 
neer, for  the  construction  of  a  sewer  in  Vine 
St.,  and  alley  No.  5.  at  $1.38  per  ft.,  complete. 
Bids  were  opened  June  27- 

Kansas. 

4«Bids  will  be  received  until  8  P.  M-.  July 
12.  by  Milton  Hawkinson,  City  Clerk,  Mc- 
Pherson,  Kan.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
system  of  sewers,  in  accordance  with  plans 
and  specifications  on  file  with  H.  .\.  Rowland. 
Engineer,   McPherson,  Kan. 

City  Clerk  Ed.  Metz  of  Hutchinson,  Kan., 
has  advertised  for  bids  on  all  sewer  work  that 
has  been  ordered  in  by  the  City  Commis- 
sioners and  is  not  yet  under  construction. 

The  City  Commission  of  W'ichita,  Kan.,  has 
approved  plans  and  specifications  for  a  large 
central  sanitary  sewer  from  21st  St.  to  the 
.\rkansas  River.  The  estimate  furnished  by 
City  Engineer  Bert  C.  Wells  makes  provi- 
sion for  either  brick  or  cement.  The  esti- 
mated  cost   is   $1.50,000. 

The  City  Commission  of  Hutchinson,  Kan., 
has  been  petitioned  to  create  a  lateral  sewer 
district    on    Severance   St.   East. 

The  Kansas  State  Board  of  Health  has 
approved  of  the  site  for  the  placing  of  the 
septic  tank  south  of  Circle  Lake  by  the  city 
of  McPherson,  Kan.  The  City  Council  will 
at  once  order  the  construction  of  the  sew'er 
for  which  plans  were  prepared  by  County 
Engineer    H.    A.    Rowland. 

Kentucky. 

^Bids  will  ba  received  until  noon,  July  18, 
by  City  Council.  Louisa,  Ky.,  for  the  construc- 
tion of  about  1,000  ft.  of  .30  to  .36-in.  single 
ring  brick  sewer  and  about  8,400  ft.  of  tile 
sewer ;  also  about  23.000  lin.  ft.  of  combined 
concrete  curb  and  gutter.  John  McDyer  & 
Sons.   Catlettsburg.   K>  .   are   Engineers. 

Louisiana. 

®The  contract  for  the  construction  of  the 
sewerage  system  for  the  First  Drainage  Dis- 
trict of  Opelousas,  La.,  was  awarded  to  the 
-Southern  Asphalt  &  Construction  Co.,  of 
Birniinghain,  Ala.,  at  a  total  cost  of  $-53,000. 

Surveys  have  been  made  in  the  town  of 
Ocilla.  I^.,  for  the  installation  of  a  sewer- 
age system  and  tank,  at  an  estimated  cost 
of  $16,000.  .\n  election  will  be  ordered  to 
vote  a  bond  issue  for  the  improvement.  D.  W. 
Raulk  is  City  Clerk. 

Massachusetts. 

®The  tow-n  of  Brookline,  Mass.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  and  surface  water  drain  on  Eliot 
St.   to  T.  J.   Kelly  at  $4,174. 

The  Sewer  Commissioners  of  Dedham. 
Mass..  have  not  awarded  the  contract  for  the 
construction  of  about  1.145  ft.  of  8-in.  sewer 
in  Reed  St.,  and  about  470  ft.  of  8-in.  sewer 
in  Eleanor  St.,  for  which  bids  were  opened 
Jun  28. 

The  Town  Board  of  Easthampton,  Mass., 
on  July  1  voted  to  construct  a  sewer,  4-50  ft. 
long,  from  Holyoke  St.  to  Nashawannuck  St., 
at   an   estimated  cost   of  $3,100. 

The  city  of  Amesbury,  Mass.,  it  is  report- 
ed, sold  bonds  June  27,  in  the  sum  of  $75,- 
000,   for  sewer  work. 

The  Sewer  Commissioners  of  Dedham, 
Mass.,  H.  R.  Alexander,  Chairman,  have  re- 
jected all  bids  received  Jime  14  for  the  con- 
struction  of   about   1.700   ft.   nf  8-in.   sewer. 


Michigan. 

^Bids  will  be  received  until  7 :30  P.  M., 
Jidy  1-5.  by  H.  J.  Taylor,  Village  Clerk.  Low- 
ell, Mich.,  for  the  construction  of  a  6-block 
sewer,  including  l(i  manholes  and  catchbasins. 

The  citizens  of  Howell,  Mich.,  at  a  recent 
election  voted  the  issuance  of  l)onds.  in  the 
sum  of  $48,000,  for  the  construction  of  sewers. 
Bids  are  now  being  asked  by  City  Clerk 
John  A.  Hagman.  W.  J.  Sherman  Co.,  613 
The  Xasby.    Toledo.  O..  are  the  Engineers. 

The  Village  Council  of  Jonesville.  Mich., 
Harry  Godfrey,  Clerk,  has  passed  a  resolu- 
tion declaring  its  intention  to  construct  a 
sewer  running  f.rom  the  south  end  of  Mau- 
mee  St.  and  East  St..  thence  north  to  the 
trunk  sewer  on  Chicago  St..  at  a  total  cost 
not   to   exceed   $3,876. 

The  Common  Council  of  Flint,  Mich.,  has 
taken  action  to  provide  relief  for  the  people 
of  Parkland  in  the  wav  of  storm  water  drain- 
a.se.  City  Engineer  H.  E.  Terry  is  prepar- 
ing plans  for  the  improvement  as  well  as  for 
a  sewer  commencing  at  the  intersection  of 
Leith  St.  and  Industrial  .\ve..  running  east 
to  the  end  of  the  pavement,  thence  to  the 
water  course  that  crosses  State  St.,  between 
St.  John  St.  and  the  river.  .-^  5-ft.  sewer  is 
planned- 
Minnesota. 

©Following  bids  were  received  July  3  by  the 
city  of  -Albert  Lea,  Minn.,  for  the  construction 
of  sewers;  .\-  L.  Jones.  Sioux  Falls.  S.  Dak., 
$34..30O ;  Green  Bros..  Albert  Lea.  Minn..  $23,- 
■532 1_  Illstrup  &  Olson,  Minneapolis.  Minn., 
.'520.716.  aw-arded  contract,  and  Tliill-Manning- 
Whalcn  Co..  La  Crosse.  Wis..  $24,983.  Wm. 
Bameek  is  City  Engineer. 

Mississippi. 

.\t  a  recent  mass  nueling  of  the  citizens  ot 
Senntobia.  Mi.ss..  it  was  decided  to  have  sur- 
veys made  at  once  for  the  installation  of  a 
sewer  system. 

Missouri. 

4*Bids  will  be  received  until  noon.  July  IG, 
by  Board  of  Public  Improvements,  St.  Louis, 
.Mo.,  for  letting  No.  106.30,  for  the  construc- 
tion of  sewers  in  Gratiot  Sewer  District  No.  1, 
as  authorized  by  Ordinance  Xo.  2(i(i77,  em- 
bracing sewers  of  the  materials,  lengths  and 
sizes,  as  follows,  to-wit :  Brick  and  Portland 
cement  mortar  sewers— 4.34  ft.  of  30-inx45-in. 
inside  dimensions ;  .5.30  ft.  of  28-in.x42-in.  in- 
side dimensions ;  -580  ft.  of  26-in.x39-in.  inside 
dimensions.  Vitrified  clay  pipe  sewers — 590  ft. 
of  18-in.  inside  diameter;  954  ft.  of  15-in.  in- 
side diameter;  2,6.32  ft.  of  12-in.  inside  diame- 
ter. With  sewer  inlets,  maidioles  and  all  other 
appurtenances.  Deposit  required.  $555.00. 
Proposals  must  be  made  for  said  letting  on 
a  blank  form  furnished  by  the  Board  of  Pub- 
lic Improvements.     W.  T.  Findly,  Secretary. 

The  town  of  Rosedale.  Mo.,  has  sold  bonds 
in  the  sum  of  $80,000  for  municinal  improve- 
ments, as  follows:  $40,000  for  a  sanitary 
sewer,  $2ii.tl(iO  for  a  new  city  hall,  and  $20,000 
to  extend  the  present  water  system  into  out- 
lying districts.     Bids   will   be  asked   soon. 

Sewer  Commissioner  Moreno  of  St.  Louis, 
Mo.,  advocates  two  large  sewers,  one  running 
under  Chestnut  St..  from  20th  St.  to  the 
river,  and  the  other  under  Lucas  .\ve..  from 
13th  St.  to  the  river,  in  order  to  relieve  the 
congestion  in  the  downtown  district. 

Nebraska. 

City  Engineer  .\.  Dobson  of  Lincoln.  Nebr., 
has  prepared  an  estimate  for  an  extension  of 
the  N  St.  sanitary  sewer  from  Sixth  St.  to 
Salt    Creek.      A   20-in.    sewer    for    the     seven 

blocks,  it  is  estimated,  would  cost  $3,500. 

New  Jersey. 

®'rhe  Donlon  Contracting  Co..  of  Brooklyn, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Passaic  Valley  Sewerage  Commissioners,  Es- 
sex Bldg.,  Clinton  St.,  Newark.  N.  J.,  for  the 
construction  of  Section  15  of  the  Main  Inter- 
cepting Sewer  in  the  City  of  Pas.saic  and  .^c- 
quackanonk,  at  $278,170.  Bids  were  opened 
June  25.  A  list  of  the  itemized  bids  received 
was  published  in  our  last  issue. 


•{•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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The  town  of  Westmont.  N-  J.,  is  about  to 
commence  the  construction  of  a  surface  drain- 
age sewer  system  to  empty  into  Cooper's  River. 
Following  this  improvement  the  town  proposes 
to  lay  brick  gutters  and  macadam  streets. 

New  York. 

•J*Bids  will  be  received  until  2  p.  ni..  July  10, 
by  George  Mc.-\neny,  President  of  the  Bor- 
ough of  Manhattan,  New  York  City,  for  four 
sewer  contracts,  the  largest  being  No.  4,  for 
furnishing  all  the  labor  and  materials  re- 
quired for  the  construction  of  sewer  and  ap- 
purtenances in  Hillside  Ave.,  between  Nagle 
Ave.  and  Broadway.  The  engineer's  estimate 
of  the  quantity  and  quality  of  the  material  and 
the  nature  and  extent,  as  near  as  possible,  of 
the  work  required  is  as  follows :  164  hn.  ft.  of 
18-in.  pipe  sewer,  complete ;  1,066  lin.  ft.  of 
15-in.  pipe  sewer,  compete ;  1,086  lin.  ft.  of 
12-in.  pipe  sewer,  complete;  110  lin.  ft.  of  12-in. 
pipe  culvert ;  358  spurs  for  house  connections, 
over  and  above  the  cost  per  foot  of  sewer : 
24  manholes,  complete :  6  receiving  basins,  with 
bluestone  heads,  complete;  10,000  ft.  ( B.  M.) 
of  timber  and  planking",  for  bracing  and  sheet- 
ing. The  time  allowance  to  complete  the 
whole  work  is  one  hundred  and  fifty  (loO) 
working  davs.  The  amount  of  securitv  re- 
quired will  be  Si.x  Thousand  Dollars  ($6,000). 

®Frank  George  &  Arthur  Shaw  of  Batavia, 
N.  Y.,  have  been  awarded  the  contract  by  the 
Board  of  Contract  &  Supply  of  Schenectady, 
N.  Y..  for  the  construction  of  sanitary  and  sur- 
face water  sewers  in  the  Second  Ward,  at 
$44,.S41.     Bids  were  opened  July  3. 

Citizens  of  School  District  No.  1.  Greece, 
N.  Y.,  recently  held  a  meeting  for  the  pur- 
pose of  considering  the  feasibility  of  laying  a 
sewer  from  the  river  to  the  New  York  Cen- 
tral tracks,  to  drain  the  property  immediately 
north   of  the   Ridge  road. 

The  citizens  of  .\kron,  N.  Y.,  have  voted 
the  sum  of  $850  to  secure  plans  and  a  map  for 
the  installation  of  a  sewer  system  with  disposal 
plant. 

Sanitary  Engineer  Clyde  Potts  of  New  York 
City  is  preparing  plans  for  the  installation  ol 
a  sewage  disposal  plant  in  Hornell,  N.  Y. 

The  citizens  of  Avon,  N.  Y..  at  a  recent 
election  voted  to  build  a  sewage  disposal  plant 
near  the  Genesee  River,  at  a  cost  of  $5,000. 
and  in  addition  voted  to  extend  the  village 
sewer  system  to  High  St..  North  .^ve..  Lacy 
St.,  Clinton  St.,  and  to  the  lower  end  of  West 
Main  St.,  at  a  cost  of  $5,000. 

North  Carolina. 

•{•Bids  will  be  received  until  2  p.  m.,  July 
10,  by  Board  of  Town  Commissioners.  Car- 
thage, N.  C,  for  the  construction  of  a  system 
of  sewerage  and  water  works.  W.  G.  Jen- 
nings is  Secretary. 

^Bids  will  be  received  until  2  p.  m.,  July 
31,  by  Board  of  Aldermen.  Smithfield,  N.  C, 
for  the  construction  of  a  sewerage  system  in- 
cluding about  4  miles  of  pipe  sewers  8  to  12 
ins.  in  diameter.  Gilbert  C.  White,  Charlotte, 
N.  C,  is  Engineer. 

North  Dakota. 

•J*Bids  will  be  received  until  July  20  by  City 
of  Minot,  N.  Dak.,  for  the  construction  of  four 
miles  of  sewer  and  three  miles  of  water  mains 
estimated  to  cost  $7lf,000.  E.  J.  Thomas  is  City 
Engineer. 

Ohio. 

•|»Bids  will  be  received  until  noon,  July  12. 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati.  O.,  for  the  construction  of  main 
and  lateral  sewers  and  drains  with  appur- 
tenances in  Clark  St.  from  Freeman  Ave.  to 
Dalton  Ave.  and  Dalton  .\ve.  from  Clark  St. 
to  Hopkins  St.  Plans  and  specifications  are 
on  file  at  the  office  of  the  department.  M.  J. 
Keefe  is  Clerk. 

®The  Lewisburg  Stone  Co.,  of  Cincinnati, 
O-,  has  been  awarded  the  contract  by  the 
Board  of  County  Connnissioners,  Cincinnati, 
for  furnishing  stone  f.  o.  b.  cars  Blue  .Ash  and 
Mnslow  Park,  at  $1,1911.  Bids  were  opened 
June  28. 

The  village  of  Celina,  O.,  plans  the  installa- 
tion of  a  new  sewerage  system  to  cost  between 
$80,000  and  $100,000.     Plans  have  not   as  yet 


been    prepared. 
Clerk. 


James    K.    Carlin    is    V'illage 


Oklahoma. 

®The  City  Council  of  Muskogee.  Okla.,  has 
let  the  contract  for  the  laving  of  the  sanitary 
sewer  in  District  79  to  Wells-Franklin  Con- 
struction Co.,  at  $12,300.  Work  must  be  com- 
pleted within  60  days. 

The  contract  for  the  construction  of  a  sani- 
tary sewer  for  which  bids  were  opened  June 
28  by  the  city  of  Coalgate,  Okla.,  E.  T.  Brown, 
City  Engineer,  will  not  be  awarded  until 
August.  The  work  includes  the  following: 
1,583  ft.  of  10-in.  pipe;  2,.570  ft.  of  6-in.  pipe; 
6  manholes ;  4  lampholes.  Storm  sewer  as 
follows :  1,420  ft.  of  18-in.  pipe ;  272  ft.  of  12-in. 
pipe  ;  8  catch  basins. 

Oregon 

Following  bids  were  received  July  1  by  the 
City  Council  of  Portland,  Ore.,  for  the  St. 
Johns  road  extension  of  the  Riverside  sewer 
svstem  :  Vitrified  pipe— Bechill  Bros.,  $14,258  ; 
E.  W,  Riner.  $14.74i>;  William  Lind,  $14,108; 
Jeffery  &  Button,  $14,945;  John  Keating,  $15,- 
291  :  Dennis  &  Christiansen,  $15,906 ;  Jahn 
Contract  Co.,  $14,911:  Giebisch  &  Joplin,  $14,- 
882;  Municipal  Contract  Co.,  $13,840;  George 
Gordon,  $17,726;  Jacobsen-Bade,  $13,8.36. 
Cement  pipe — Peterson  Bros.,  $12,3.53. 

Following  bids  were  received  July  1  by  the 
City  Council  of  Portland,  Ore.,  for  the  con- 
struction of  the  Tollman  St.  branch  of  the 
Eastmoreland  district  sewer:  Lock-joint  pipe 
— Jahn  Contracting  Co.,  $29.724 ;  James  Ken- 
nedy Construction  Co.,  $31.8.56;  Consolidated 
Contract  Co.,  $28,038 ;  Pacific  Bridge  Co.,  $;W,- 
079;  William  Lind.  $29,693.  Reinforced  con- 
crete— Jahn  Contractin.g  Co.,  $29,729.  Mono- 
lithic— Municipal  Contract  Co.,  $^^1,729;  Pacific 
Bridge  Co.,  $30,298:  Jeffery  &  Bufton,  $28,434. 

Pennsylvania. 

®D.  W.  Wliite  &  Co.,  of  McKeesport,  Pa., 
have  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  construction  of  a 
sewer  on  13th  St.,  and  also  for  the  pavin.g  of 
that  street  from  Jenny  Lind  St.,  and  Walnut 
St.,  with  discarded  Belgian  blocks  taken  from 
Walnut  St. 

The  City  Council  of  Philadelphia,  Pa.,  has 
authorized  the  construction  of  new  main  and 
branch  sewers  at  a  cost  of  $^325,000,  as  follows  : 
Adams  St.,  from  Wyoming  Ave.  to  Ramona 
St. ;  Cobb's  Creek  intersecting  sewer  extension 
in  Cobb's  Creek  Park,  from  the  present  termi- 
nus at  Baltimore  .^ve.  to  Spruce  St. ;  Cobb's 
Creek  intersecting  sewer  extension  in  Cobb's 
Creek  Park,  from  300  ft.  north  of  Market  St. 
northwestardly  to  69th  St. :  Cottman  St.,  from 
State  Road  to  Tulip  St.,  in  Tulip  St.,  from 
Cottman  St.  to  Bleigh  St.  and  in  Bleigh  St.. 
from  Tulip  St.  to  Torresdale  Ave. ;  57th  St-, 
from  the  present  sewer  160  ft.  south  of  Leban- 
on Ave.  to  the  present  sewer,  20  ft.  north  of 
Lebanon  Ave.,  and  from  the  north  line  of 
Susquehanna  Ave.  south  to  the  present  sewer : 
Frankword  intercepting  sewer  extension  in 
Valley  St.,  frotn  Margaret  to  Harrison  Sts : 
Gunners'  Run  relief  section  extension  in  In- 
diana .Ave.,  from  present  terminus  at  Mutter 
St.  to  Fourth  St.;  Hartwell  lane,  from  the 
present  terminus  southwest  of  Huron  St.  to 
St.  :\lartin's  lane :  Lincoln  Ave.,  from  present 
terminus  at  Navajo  St.  to  Hartwell  lane;  Rit- 
tenhouse  St.,  from  Wissahickon  Drive  to  Ores 
St.,  Rock  Run  sewer  in  Fisher  .-\vc.  from 
S9  ft.  east  of  Sixth  St.  to  139  ft.  east  of  Sixth 
St.;  70th  St.,  from  Cobb's  Creek  to  Kingses- 
sing  .Ave.,  in  Kingsessing  .-Xve..  from  7(ith  St. 
to  iiOth  St..  and  from  Kingsessing  .Ave.  to  Up- 
land St.;  Shunk  St..  fnmi  Fifth  St.  to  Broad 
St. ;  Wissahickon  hi.gh  level  cut-off  intersect- 
ing sewer  extension  in  Stokley  St.,  from 
present  terminus  northwest  of  Crawford  St. 
to  and  under  the  private  property  of  former 
line  Stokley  St.  to  Bowman  St. 

The  City  Council  of  Glenolden.  Pa.,  re- 
cently passed  an  ordinance  for  a  $30,000  loan 
for  street  and  sewer  improvements,  and  on 
June  29.  it  is  reported,  the  citizens  voted  in 
favor  of  the  loan. 

It  is  reported  the  citizens  of  .Mtoona,  Pa.. 
on  June  25  voted  the  issuance  of  bonds  in  the 
sum  of  $100,000.  to  be  used  in  extending  the 


city's  sewer  system  and  to  build  a  sewage  dis- 
posal plant  for  the  eastern  half  of  the  city. 

The  American  Product  Co.,  of  Philadelphia, 
Pa.,  submitted  the  lowest  bid  to  the  Depart- 
ment of  Public  Works  of  that  city  on  July  1, 
for  the  removal  of  garbage  during  the  next 
year,  at  a  bid  of  $229,300.  Other  bids  re- 
ceived were:  Penn  Reduction  Co.,  $266,604, 
and  the  General  Mfg.  Co.,  $248.00(1 

Plans  have  been  prepared  by  Consulting  En- 
gineers Boyle  &  Howe  of  Kingston,  Pa.,  for 
the  installation  of  a  sewer'  system  in  Swoyers- 
ville.  Pa.,  at  an  estimated  cost  of  $0,U<W.  The 
work  includes  2. loo  lin.  ft.  of  30-in.  terra  cotta 
pipe,  4  brick  manholes  and  4  brick  catch  basins. 
The  letting  of  contract  is  still  under  considera- 
tion. 

South  Dakota. 

The  contract  for  the  construction  of  a  sewer 
branch  for  which  bids  were  opened  by  County 
Auditor  C.  H,  Drew,  Highmorc,  S.  Dak.,  on 
May  13.  has  not  been  awarded.  The  esti- 
mated cost  of  the  work  was  $12,000.  The  prop- 
osition has  been  defeated. 

Texas. 

4«Bids  will  be  received  until  July  10  by  City 
of  Sweetwater,  Tex.,  for  furnishing  all  the 
sewer  pipe  required  for  the  construction  of  the 
sewer  system  in  and  for  the  city  of  Sweet- 
water, Tex-,  being  approximately  15,870  ft. 
6-in.  salt-glazed  vitrified  pipe,  9,000  ft.  8-in. 
salt-glazed  vitrified  pipe.  6,9.50  ft.  10-in.  salt- 
glazed  vitrified  pipe,  7,7.50  ft.  12-in.  salt-glazed 
vitrified  pipe,  7.50  ft.  1.5-in.  salt-glazed  vitrified 
pipe,  450  ft.  18-in.  salt-glazed  vitrified  pipe ; 
total,  40,740  ft.  Bidder  will  also  furnish  with 
bids  complete  specifications  and  blue  print 
fully  describing  all  items  bid  upon.  The  state- 
ments, plans  and  specifications  will  be  made  a 
part  of  the  purchase  contract  if  the  bid  is  ac- 
cepted. Bids  must  be  addres.sed  to  L.  S.  Polk, 
City  Secretary,  Sweetwater,  Tex. 

®Horton  &  Gage  have  been  awarded  the 
contract  by  the  city  of  Beaumont,  Tex..  J.  G. 
Sutton.  Secy.,  for  the  construction  of  storm 
and  sanitary  sewers  in  various  parts  of  the 
city,  consisting  of  main  sewers,  extensions  and 
laterals  of  vitrified  pipe  and  concrete  ranging 
from  8  ins.  to  7%  ins.  in  diameter.  Bids  were 
opened  July  2. 

Civil  engineers  are  surveying  the  town  of 
Bartlett,  Tex.,  for  the  building  of  the  sewer 
system  which  will  begin  as  soon  as  possible. 
.\11  stock  has  been  subscribed. 

The  town  of  Kingsville.  Tex.,  will  ask  the 
next  legislature  to  authorize  the  installation  of 
a  sewer  system. 

■Virginia. 

The  city  of  Bridgewater.  Va..  plans  the  in- 
stallation of  a  new  sewer  system  and  water 
system  at  an  estimated  cost  of  $25,000.  Date 
of  letting  contract  has  not  been  decided  upon. 
Engineer  is  wanted.  L.  V.  Miller,  Box  77, 
Bridgewater,  is  Chairman  of  the  Water  Com- 
mittee. 

Washington. 

•{•Bids  will  be  received  until  1  p.  m.,  July  15. 
by  City  Clerk  J.  A.  Crimp.  Ellei>sburg,  Wash., 
for  the  construction  of  a  sewer  system  involv- 
ing about  1,0;16  ft.  of  15-in,  pipe:  2  35$  ft.  of 
8-in. ;  manholes,  lampposts,  etc. 

Commissioner  of  Public  Works  D.  C.  Coatcs 
of  Sookane,  Wash.,  has  submitted  plans  and 
specifications  to  the  Citv  Council  for  twonew 
improvements,  proposed  to  cost  over  $25,t'HV). 
for  approval.  One  is  for  the  construction  of  a 
sub-trunk  sewer  in  Union  Park,  at  a  cost  of 
$17,784.  The  other  is  for  the  paving  of  Main 
.•\ve..  from  Division  St.  east  to  the  Nortbeni 
Pacific  right  of  way.  at  a  cost  of  from  $9,300 
to  $14,000,  according  to  the  kind  of  pavement 
used. 

The  City  Council  of  Cathlaniet.  Wash.,  has 
r'ecidcd  to  lay  sewers  in  the  district  embraced 
by  a  nortion  of  Main  St.,  heginninsr  at  the 
no.stoPice  and  extending  south  to  River  St., 
including  several  hundred  feet  of  the  latter. 
Wisconsin. 

®Fred  Hildebraiul.  1-'>15  l-'oresi  Home  .Ave., 
Cudahy,  Wis.,  has  been  awarded  the  contract 
for  the  construction  of  the  following  sewers, 
for  which  bids  were  opened  Tune  24  bv  J.  C- 
Dretzk.i,  City  Clerk:     1.970  ft.  of  18-in.  vitri- 


•5- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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fied  pipe  sewer,  25  to  38  ft-  deep;  2,800  ft.  of 
36-in.  concrete  sewer,  from  16  to  48  ft.  deep ; 
2,600  ft.  of  48-in.  concrete  sewer  from  10  to  20 
ft.  deep. 

The  city  of  New  London,  Wis.,  C.  J. 
Thompson,  City  Clerk,  has  rejected  all  bids 
.  received  July  1  for  the  construction  of  sewers 
along  McKinley  and  Division  Sts.  New  bids 
will  be  received  about  Aug.  10  and  the  con- 
tract let  about  Sept.  1. 


Wyoming. 

®J.  S.  Schwartz  of  Colorado  Springs,  Colo., 
has  been  awarded  the  contract  by  the  City 
Council  of  Torrington,  Wyo.,  for  furnishing 
all  material  and  constructing  a  sewer  svstem, 
at  $7,600.  The  work  includes  6,300  ft.  of  6-in. 
sewer  pipe,  3,880  ft.  of  8-in.  sewer  pipe,  3,340 
ft.  of  10-in.  sewer  pipe,  6  flush  tanks  and  40 
manholes.  Bids  were  opened  June  29  by  Town 
Clerk    Charles    D.    Brubaker.      The    Sheppard 


Engineering  Co.,  726  Majestic  Bldg.,  Denver, 
Colo.,  is  Engineer. 

Canada. 

^Bids  will  be  received  until  8  p.  m.,  July  29, 
by  George  Elliott,  Town  Clerk,  Sudbury,  Ont., 
for  construction  of  sewage  disposal  works. 
The  contract  must  furnish  labor  and  material. 
Chipman  &  Power,  Toronto  and  Winnipeg,  are 
Engineers. 


BUILDINGS.  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama.  of  the  U.  S.  postoffice  at  Franklin,  La.   Offi-          4*Bids    will    be    received    until   July    15   by 

^                             ,         n    1      •  cial  advertisement  will  be  found  elsewhere       Fred   S.   Martin,  Secy.,   Chenango   Hotel   Co., 

Construction    work    will    begin    as    soon   as  .^^    ^^^^   .^^^^                                                                    Greene,    N.    Y.,    for    the    construction    of    a 

practicable    on    a    l/-story    office   building   on  R^ij-nt,  .f  Mandeville    La     are  consider-       hotel   building   at   Greene,   N.   Y.     Plans  and 

the  old  Wilson  property,  northwest  corner  of  .    i^esioents  oi  ivianaeviiie,  i.a.,  are  consiuci          ^r,pr\<\ratinn<i%>rf    nn    filp    with     Wnltpr     H 

?Ut   St    and    SprniiH    Ave     Rirminsrham    Ala  mg  the  construction  of  a  seawall  in  front  of       specifications    are    on    hie    witli     Water     n. 

^ist   bt.   and   becond  Ave.,   Birmingnam,  Ala.  b                                  Selassie  is  interested              Whitlock,    Secuntv    Mutual    Bldg.,    Bnigham- 

The   ground    floor   of   the   new   buildmg   will  the  to^vn.     J.  P.  J.   begass.e        interesteo.            ^^^^  ^   ^    ^^  ^^  ^  ^^   Martin's  Store,  Greene, 

be  occupied  by  the  Jefferson  County  Bank  as  TVra<=<:a^ViiiQ*"tt<i                                   N    V 

a  home  with  office  space  in  the  stories  above.  iviassacnusetis.                              iv.   i.                Pennsvlvania 

The   entire   structure   will   cost   appro.ximately  Orhn    Abfrtliaw    rnn^tmrtinn    Co     Boston 

$700,000.     E.  F.  Enslen,  president  of  the  Jef-  haJ  b     n^'awatd  d  theToracrfor";,  8°st°^       ,5*^,fv't,;;o,  "B^oa^'d"  w1k,n"sblirr°p"a  ^f^^ 

ferson    County    Savings    Bank,    Birmingham,  ,,,3rehouse,   182   by  82    ft.,  for  the   Lawrence       ]=■  ''>'S<^''°°'  Board    VVilkmsburg,  Pa     for 

Ala.,  IS  interested.  Leather   Co.,   Peabody,   Mkss.     This   building,       f"r"'«h,ng  the  scientific   department  of  the 

California.  which  is  being  designed  for  heavy  floor  loads,       "'gh   Schoo    Chemical,  chemical   and  phy- 

■II  1  .       .  J  d  .    1  t,  „..<.tom     Tv,^       sical     apparatus.      Dr.     r.    K.    btotler,    oil 

The  jury  of  award  appointed  to  pass  upon  will  be  constructed  on  a  flat-s  ab  system.    The       p^^^   ^^}       Wilkinsburg,   Pa.,   is   Chairman 

the   plans    submitted    for   the    new    City   Hall  architect  is  A.  E.  Bump,  Boston.                               ^^  ^^^  Board, 

for  the   city  of   San   Francisco,   consisting  of  Charles    T.    Main,    Mill    Engineer,    Boston,                                        Texas. 

Walter  Cook,  of  New  York,  president  of  the  Mass.,  has  completed  plans  and  specifications           ,  „.  ,        .„  ,             ■      ,  '    ^-i              t  t     oq 

National   Institute   of   Architects:   John    Reid,  for  two  mills  and  accessory  buildings  for  the       ,    +Bids  will  be  received  until  noon,  Ju  y  29, 

Jr.;    John    Galen    Howard    and    Frederick    H.  Tyer  Rubber  Co.,  Andover,  Mass.     The  No.  1       ^y  Dan  C.  Smith   Jr.,  City  Controller  and  City 

Meyer,  of  the  Board  of  Consulting  Architects;  Mill    will   be   .304    ft.    10    ins.    long   by   64    ft.       Secretary    Houston    Texas,  for  the  construc- 

Supervisor    Paul    Bancroft.    Commissioner   of  wide    while  the  No.  2  Mill  will  be  approxi-       tion  of  the  Si.xth  Ward  school  house  located 

Works  D.  G.  Eraser  and  Mayor  James  Rolph,  mate'lv  the  same  length  and  54  ft.  wide.    Both       ^t  the  corner  of  Kane  and  Silver  Sts     C    H. 

Jr.,   have   selected   th'e   design   of   Bakewell   &  will  be  three  stories  and  basement  in  height.        Page    &    Bro.,    Union    National    Bank    Pldg., 

Brown,    of   San   Francisco,   as   being  the   best  the  construction  being  steel,  timber  and  brick.       Houston,   lexas,  are  Architects, 

of  the   73   oflFered   in   competition.     With    the  The  engine  room  will  be  50  ft.  x  112  ft.  2  ins.,       ^  +Bids  will  be  received  imtil  noon,  July  15. 

award  goes  a  prize  of  $25,000  ofl^ered  for  the  while  the  boiler  room  will  be  78  ft.  4  ins.  x  71       hy  Dan  C.  Smith,  Jr.,  City  Comptroller,  Hous- 

best  plans.  ft.    4    ins.    with    pump    house    adjoining,    47       ton,   Texas,    for  the  construction   and   setting 

Connecticut.  ft.  x  27  ft.     A  reinforced-concrete  coal  pocket       of  two  steel  oil  tanks  according  to  plans  and 

The    Locomobile    Co     of   America     Bridge  's   also   planned,   the   dimensions   being   93   ft.       specifications  on  file  at  the  office  of  the  Ci  y 

Dort    Conn    Ts  having  nlans  aiTdsnecificIttns  10   ins.    x   94   ft-   10   ins.     This   company   will       Engineer.     A  certified  check  for  $100  payable 

port,  conn.,  is  having  p  ans  and  specifications  ^.„,,f^..,„„  ,;,.„^                                                        to  H.  B.  Rice,  Mayor,  must  be  filed  with  each 

for  a  truck  assembling  building  drawn   up   by  manuiaciure   iiri-b.                                                               ^^.^ 

Lockwood,  Greene  &  Co.,  Boston,  Mass.    The  jj         york                                        ^ids  will  be  received  until  noon,  July  15, 

new  construction  will  be  an  extension  to  the  •                                     ),y  Da„  q    Smith,  Jr.,  Citv  Comptroller,  Hous- 

present  blacksmith   shop.  4*Bids  will  be  received   until  8  p.   m.,  July       ton,    Texas,    for   the   construction    of    a   rein- 

Illinois.  29,  by  Common  Council,  Lackawanna,  N.  Y.,       forced   concrete   oil   tank    vault   according   to 

4.Bids  will  he  rereived  hv  I     F    \rrr,ann  ^°''  ^^^  erection  of  a  city  hall  in  accordance       plans  and  specifications  on  file  at  the  office  of 

fBids  will  be  received  by  L.  L.  .McOann.  .^^.jj,     ,.,,,5  ^^  specifications  on  file  with  Com-       the  City  Engineer.     A  certified  check  for  $300 

Firu";\irTra.i.,^"iy  ^t^^^^is  ~z,^i  Ty  'Ti-  ^S'.^^  '^4''i\h  ^  ^''''-  '''^^^°^'  "^-^^  '^ '''' 

■     ■   ,.                i      .1       ,^-.         I    r~<  ■  Lackawanna,    IN.    1.     J.   J.    .Monghan    is    Uity       with  each  bid 

and    delivering    to    the    City    of    Chicago    a  Q^rk                                 j     .;             »                     .»        »iui  cicn  um. 

complete    diamond    drill    outfit    for    use    in  Canada. 

Lake  Michigan.    The  outfit  will  be  operated  ®Bids  were  opened  June^  4  by  the  Board  of           .J.Bids  will  be  received  until  1  p.  m.,  July  20, 

by  steam  or  gasoline  and  equal   in  type  to  Water    Supply   of    New    York    City   on    Con-       by  Minister  of  Public  Works,  Yorkton,  Sask., 

the    "Badger"    as    quoted    by    the    Sullivan  tract    101 — furnishing   and    erecting    fences   at       for  the  construction  of  the  court  house.  Each 

Machinery  Co.    The  machine  is  to  be  small.  reservoirs  and  at  various  localities   along  the       bid  must  be  accompanied  by  a  certified  check 

compact    and    easily    operated    from    scow.  Catskill   aqueducts,   the  contract   for   Districts       payable  to  the  Minister   for  $3,.500. 

tug  or  platform.     Specifications  require  bid-  1,  2,  3,  5  and  6  being  awarded  to  The  Degnon           i^Bids  will   be  received  until   noon.   Aug. 

der    to   furnish   full    set   of   diamonds,   rods.  Contracting  Co.,  60  Wall  St.,  New  York  City,       7,    by    Fred    Marr,    Secy.-Treas.    Board    of 

casings,   connections,   etc.,   delivery   14  days  at   $294,174.   and    the   contract    for    District   4       Education,     Barrie,    Ont.,     for    the    several 

after  award   of  contract.  to   Abner   M.   Harper,   Inc.,   Newburg.   N.   Y.,       works   required   for  the   erection   of  a   new 

^Bids    will    be    received    by    the    City    of  at  $65,402.     The  itemized  bids  of  the  Degnon       collegiate    institute,    Barrie,    Ont.      Stewart 

Chicago.   L.   E.   McGann,    Commissioner   of  Contracting  Co.  on  District  6  and  the  bid  of       &  Witton,  Architects,  Hamilton,  Ont. 

Public   Works,    for   furnishing   and   deliver-       .\bner  M.  Harper,  Inc.,  on  District  4  were  as       

ing  at   N.  40th   Ave.   and   N.   branch   of  the  follows: 

Chicago    River,    one    batch    concrete    mixer  District  No.  6.               District  No.  4. 

of    Ys   yd.   capacity,   according   to   plans   and  Quantity.        Price.       Quantity.        Price. 

specifications   on   file   at   office   of  the   Com-        Earth  excavation  and  refilling,  tu.  yds 3„S00  $     1.00  5,000        i      .74 

mJccioriAr     RiHc  nnpneH   Tiilv  1.9  Roclv  excavation  and  refilling,  cu.  yds 600  3.00  1,000  3.60 

missioner     iiids  opened  J  ul>    1«.  Portland  cement,   bbls 1,300  l.SO  2,200  1.55 

Tn/li-an-i  Concrete    masonry,    cu.    yds 100  15.00  60  6.50 

inuidnd.  Steel  for  reinforcing  and  for  metal  posts,   lbs 56,000  .07         162,000  .04 

T  o(-Vwnnfl     Hrppne    Rr    Cn      A  rcViitprtc     Rn^-  MisccUan.    steel,  wrought,   malleable  and  cast  iron.   lbs..          143,000                    .11           80,000                .14 

l^ockwood,    Ureene   6.    CO.     Arcnitects,    COS         Reinforced  concrete  posts,  Type  A 10  1.35  180  3.00 

ton,     Mass.,    have    completed    the    plans    and  Rgj,,    conc'te  posts,  Type  B,  and  steel-core  posts.  Type  C                20                 1.40            1,480              2.00 

specifications   for  a   reinforced-concrete  manu-        Reinforced  concrete  posts,  Type  D 1,200  1.20  2,030  .95 

r,..,,.:„„  hnilHincr   for  the    Prp'it-O-T  itp    Com-  Steel-core  con.  posts,  Type  E,  rein.  con.  posts  Type  F. ..                100                    .80           10,250                 .84 

lacturing  Duilding  tor  the   rrest  u  i^ite   i„om  Rein.  con.  posts.  Type  G,  and  steel-core  posts.  Type  H..            6,600                   .30               550               .84 

pany,  Indianapolis,   Ind.      i  his  building,  which        steel  posts,  Type  J 2,800  1.05  1,400  .84 

will    be    L-shaped,    is    one    story    high    for    a        Reinforced  coficrete  posts,  Type  K 720  1.50  420  2.20 

cprtifin   97^    ft    hv  OOO   ft       Thp   nthpr  winir   i<;        Reinforced  concrete  posts.  Type  L 300  1.80  240  3.00 

!nn  ?    V     on  i:  ^    J  1  he   Other  w  ihg  IS       Wire  fencing,  woven  in  field,  wide  spacing.  Ibs 18,000  .09  50.000  .068 

422  ft.  by  80  ft.  and  two  stories  high,   except-        y^r^j.^  fencing,  wiven  in  field,  close  spacing,  lbs 46,000  .0925      32,000  .08 

ing  the   last   five   bays,   where   it   is   one   storv.        Wire  fencing,  weven  in  factory,  lbs 80,000  .07        151,000  .042 

Stone  boundary  walls,   lin.  ft 4,000  .90  1,000  .80 

Louisiana  wooden  fence,  Un.   ft 1,000  .30  15,000  .3,i 

Dry  rubble  masonry  and  paving,  cu.  yds 200  4.00  60  2.50 

^Bids  will  be  received  until  3  p.  m.,  .Aug.       Rubble  masonry  and  paring  in  mortar,  cu.  fds 50  5.00  40  2.50 

Ifi     hv    T      ^     Wptmnrp      ^ctincr    Sunervisino-        Timber  and  lumber,  M  ft.,  B.  M 5  80.00  5  40.00 

A      I  ■.     :  "t^  K^'        t  .    ^v     1  ■  Wooden  posts.  Type  N 150  .CO  2,000  .30 

.Architect.  Treasury   Department,  Washing-  ^  ^"^  . 

ton,    D.    C.,    for    the    construction    complete  Totals $57,661  $65,402 

•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Some     Interesting     Statistics     on    the 
Present  Employment  and  Earn- 
ings of  Engineering  Grad- 
uates. 

Some  interesting  statistics  on  the  present 
incomes  of  the  engineer  graduates  of  the 
Iowa  State  College  are  published  in  the  re- 
cently issued  directory  of  the  graduates  of  the 
Division  of  Engineering  of  that  college.  The 
division,  as  organized  at  present,  offers  full 
courses  of  study  in  mechanical,  civil,  electrical 
and  mining  engineering.  The  two  courses 
first  named  were  introduced  in  1868,  the  year 
in  which  the  college  opened.  The  courses  in 
electrical  and  mining  engineering  were  intro- 
duced in  1891  and  1892,  respectively.  The  fol- 
lowing figures  are  taken  from  tabular  matter 
published  in  the  directory  and  are  here  pre- 
sented to  show  the  relative  earning  capacities 
of  the  graduates  of  the  several  courses  as  in- 
dicated by  the  replies  received  from  approx- 
imately 55  per  cent  of  all  graduates  of  the 
division.     The  tabulations   follow  : 

MECHANICAL  ENGINEERS. 

Av.  present  No.       No. 
yearly         in  reporting 
Class.  income,     class,  salary. 

1879 3  0 

1SS2 9,000  1  1 

1885 3.000  4  1 

18S7 5,000  2  1 

1888 4,400  3  2 

1889 2,250  4  2 

1890 4.000  2  2 

1891 7,750  6  4 

1892 6,700  3  2 

1893 4.250  6  2 

1894 1,925  8  4 

1895 2.970  18  7 

1896 3,634  7  3 

1897 2,338  9  4 

1898 2.267  7  3 

1899 1,650  5  3 

1902 2,966  6  4 

1903 2.000  11  4 

1904 1,450  18  7 

1905 1.655  21  14 

1906 1.175  19  11 

1907 1.397  12  10 

1908 1,255  22  20 

1909 871  25  11 

1910 996  24         _8 

Totals   for   mech,    engr.         246         130 


CmL  ENGINEERS. 

Av.  present  No.  No. 

yearly  in  reporting 

Class.                          income,  class,  salary. 

1S7S 2.500  6  1 

1879 5,650  3  2 

ISSO 0  0 

1881 5.000  4  2 

1882 1  0 

1SS3 4.150  4  2 

1884 2.200  10  1 

IS.SS 4.800  6  2 

1886 1.500  4  1 

1887 3.750  6  2 

ISSS 3  0 

1S.S9 3,400  5  2 

1.S90 12,000  1  1 

1891 12,080  8  5 

1892 2,400  9  4 

1893 2.750  6  2 

1894 2,454  8  3 

1895 1,635  8  4 

1S96 2.000  6  1 

1897 3.117  6  6 

1898 2,200  6  3 

1899 2,380  4  5 

1901 2,400  4  3 

1902 2,145  0  4 

1903    2,268  14  10 

1904 2.182  19  12 

190.T 2.100  31  22 

1906 1.775  27  18 

1907 1,690  35  29 

1908 1.438  32  26 

1909 1.200  55  30 

1910 1.072  50  32 

Totals    for    civil    engr.  387  235 
ELECTRICAL    ENGINEERS. 

Av.  present  No.  No. 

yearly  in  reporting 

Class.                         income,  class,  salary. 

1S92                                 ....  1  0 

ihs'.'.'.'.'.'.'.'.'.'.'...      2,100  4  2 

1894    2,900  5  5 

1895 1  S 

1  S9fi                              0  U 

ISO?:::::::::.:..   1.950  3  2 

1898 1,920  S  4 

1899 3.200  20  ^ 

1901              4  0 

1902: 2.300  6  5 

1903          1,730  IS  10 

1904               2:105  27  13 

1905::: i.eeo  21  9 

]q06     1.467  20  9 

Jw     ::: 1.300  29  21 

iq08     1.140  31  13 

1969::: 928  36  21 

1910 968  J3  JB 

Totals    for    elec.    engr.  257  i;!6 
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MINING   ENGINEERS. 
Av.  present  No. 


No. 


yearly 

in 

reporting 

Class. 

income. 

class 

.  salary. 

1897 

1 

0 

1902 

1 

0 

1903 

1.810 

9 

1904 

2.227 

3 

3 

1905 

2.933 

3 

3 

1906 

3,525 

8 

4 

1907 

1 

0 

1908   

1 
9 

0 

1909 

1.400 

4 

15 


1910 1,500 

Totals     for     mg.     engr.  33  IS 

The  following  tabulation  shows  the  classifi- 
cation  of  engineering  graduates  by  positions, 

with  average  salaries : 

Number  Average 

reporting    annual 

Position.  salaries,     income. 

Presidents,  secretaries.  treas- 
urers, owners  of  manufactur- 
ing, operating  and  producing 
companies,    mines,    etc 1»         JS.eLO 

Consulting  and  Insurance  engi- 
neers            6  4.S3ft 

General  managers,  sales  man- 
agers,   etc JJ  4464 

Non-technical    21  3,4o0 

Contractors  and   contracting   en-  ,  -.« 

gineers    16  3..b0 

Chief  engineers,  chief  electri- 
cians, master  mechanics,  dis- 
trict engineers,  etc 1;  3,U5 

Architects     1  3,000 

Commissioned  officers  in  army 
and     navy 5  2.6S0 

Educational—  o  o  j7r 

Professors  in  charge |  --"b 

Others     '^  ^■— " 

Assistant  general  managers,  gen-  ^ 

eral    superintendents,    etc »  -.•">• 

General  englnoers  for  corpora- 
tions engineers  of  maintenance 
of    way,     highway,     englnoers.  ^ 

etc      ^**  ...I'^u 

Municipal  engineers.  Including 
city  engineers,  assistant  city 
engineers,    departmental    engl- 


1.956 


neers.  commissioners  of  pul)llc 
works,     etc 

Superintendents    of    construction. 

Installation,  erection,  etc IS  1.S4. 

Structural.  mcchanlCiU  and  elec- 
trical engineers,  olllce  engl- 
neers,  chief  draftsmen,.. 30  1.83. 

G.nenil    engineering    practice....     32  I.616 

Superintendents     22  1.600 


58 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  3. 


Assistant  division  engineers,  road 
masters,  field  engineers,  as- 
sistant   engineers,    etc Tl  1.540 

Chemical  engineers,  geologists, 
statistical  engineers,  testing 
engineers,     etc 7  1,413 

Miscellaneous,  including  receiv- 
ers ot  engineering  or  operating 
companies,  owners  of  automo- 
bile garages  and  repair  shops, 
etc 13  1,325 

Estimators,  structural  designers, 
mechanical  designers,  instru- 
mentmen     41  1,291 

Operating     engineers,     shop     and 

construction    foremen,    etc 21  1.160 

Draftsmen,     inspectors,     linemen, 

switchboard     men 49  951 

Technical  apprentices,  rodmen. 
laboratory  assistants,  machin- 
ists,   clerks,    etc 3S  762 

The  grand  average  income  of  all  graduates, 
including  the  class  of  1910,  was  $4,221  for  the 
year  1910.  It  is  not  thought  by  the  compilers 
of  the  information  here  given  that  the  salaries 
reported  are  always  the  high  ones  received 
by  the  members  of  the  various  classes.  On 
the  other  hand,  many  of  the  most  successful 


men  are  among  those  who  did  not  report 
their  salaries. 

The  tabulation  last  given  above  serves  well 
to  illustrate  a  fact  which  is  becoming  widely 
appreciated,  namely,  that  the  most  lucrative 
positions  open  to  the  engineer  graduate  are 
along  lines  closely  allied  to  engineering,  rather 
than  in  the  practice  of  the  profession  of  en- 
gineering. It  is  gratifying  to  note  that  even 
the  undergraduates  now  realize  that  their 
technical  training  prepares  them  for  a  great 
number  of  business  activities  other  than  the 
designing  and  building  of  engineering  works. 

The  subject  of  engineers'  earnings  is  one 
which  has  brought  out  many  interesting 
studies,  codes  of  ethics,  and  letters  to  the  edi- 
tors of  technical  journals.  Last  year  the 
writer  traveled  from  St.  Louis  to  Boston  and 
from  Milwaukee  to  the  city  of  Washington 
and  interviewed  many  engineers,  of  all  ages 
and  grades,  relative  to  the  salary  question. 
To  a  man  these  engineers  agreed  that  en- 
gineers, as  a  profession,  are  underpaid.  Al- 
most  every  man  suggested   a   different   cause 


and  proposed  a  different  remedy  for  the  uni- 
versally recognized  condition.  There  seems 
httlc  hope  of  improving  salaries  since  there 
is  such  complete  disagreement  among  those 
most  interested  as  to  the  course  which  should 
be  followed  in  bringing  about  better  times  for 
the  salaried  engineer.  .At  this  point  we  wish 
again  to  refer  to  the  last  tabulation  above 
given.  It  will  be  noted  that,  on  the  whole, 
the  best  salaries  are  not  paid  to  those  who 
are  engaged  in  engineering,  as  the  term  was 
understood  a  generation  ago. 

The  graduate  of  a  state  college  is  educated 
largely  by  the  taxpayers  of  the  state.  When 
the  engineer  graduate  of  such  an  institution 
spends  his  mature  years  in  the  minor  positions 
on  the  "outskirts"  of  true  engineering  a  direct 
economic  loss  results  to  the  state  as  well 
as  to  the  individual  engineer.  These  minor 
positions  should  be  held  by  men  who  have 
not  had  educational  advantages  above  those 
offered  by  the  technical  high  school.  The 
graduate  engineer  is  in  line  for  many  of  the 
higher  positions  of  a  widelv  varying  charac- 
ter. 


GENERAL    ARTICLES 


Development  Cost  or  Going  Value  of 
Public  Service  Companies. 

Sirs:  The  article  appearing  in  the  issue  of 
Engineering  &  Contracting  June  26,  1912, 
entitled  "Development  Cost  or  Going  Value 
of  Public  Service  Companies"  by  Mr.  Halbert 
P.  Gillette  is  of  great  interest,  and  should  be 
read  by  all  engineers  and  economists  having 
to  deal  with  these  questions.  Personally  it 
would  seem  that  the  argument  he  presents 
and  the  process  for  determining  facts  are 
worthy  of  a  very  serious  consideration.  It 
would  have  been  a  pleasure  had  Mr.  Gillette 
made  a  little  more  comprehensive  the  para- 
graph headed  "Objections  to  Deficit  Method 
of  Calculating  Development  Cost,"  to  set  out 
the  comparative  treatment  for  valuation  of  a 
property  which  has  from  its  inception  never 
been  troubled  with  deficits  versus  a  property 
so  afflicted  for,  say,  a  period  of  fifteen  years, 
but  the  last  five  has  returned  a  properly 
earned  dividend. 

Respectfully  yours, 

E.  C.  HURD, 
Engineer  Nebraska  State  Railway 
Commission. 

[Mr.  Hurd  raises  an  interesting  question. 
It  is  essentially  this :  Shall  a  company  that 
has  suffered  continuous  deficits  in  fair  re- 
turn be  regarded  as  having  a  greater  "going 
value"  than  a  company  that  has  never  had 
any  deficits  in  fair  return  at  all? 

If  "going  value"  were  determined  by  the 
ordinary  commercial  standards,  that  is,  if  a 
public  service  company  were  subject  to  no 
other  regulation  than  that  secured  under  the 
law  of  supply  and  demand,  then  there  could 
be  no  question  that  the  past  financial  history 
would  have  little  or  no  bearing  upon  the  mat- 
ter of  "going  value,"  In  that  case,  the  cap- 
italized net  profits  of  the  present,  and  the 
present  value  of  probable  increments  in  future 
profits,  would  be  the  only  means  to  be  used 
in  ascertaining  "going  value." 

.A.  relatively  new  theory — or  at  least  a  re- 
vivification of  an  old  theory — has  recently 
been  adopted  by  the  public  in  regulating  the 
profits  of  public  service  companies.  The  theo- 
ry is  this :  A  public  service  company  is  en- 
titled to  a  fair  return-on  the  capital  reasonably 
invested  in  the  plant  used  for  public  service 
purposes. 

This  theory  precludes  capitalizing  profits  to 
ascertain  "going  value,"  but  since  it  prohibits 
a  return  that  is  more  than  fair,  it  must,  as 
far  as  possible,  insure  that  the  return  shall 
be  fair.  How  can  this  insurance  be  given? 
Obviously  by  providing  that  all  reasonable 
deficits  incurred  in  developing  the  business 
shall  be  recoverable,  either  in  the  form  of  a 
fair  return  on  those  deficits  (the  development 


cost),  ur  111  the  form  of  rates  sufficiently 
above  a  fair  return  to  amortize  the  deficits. 

The  logic  of  this  conclusion  is  inexoriblc, 
and  the  only  reason  that  such  a  conclusion 
seems  incongruous  to  some  is  because  they  are 
unable  to  free  their  minds  from  the  old  com- 
mercial test  of  "going  value,"  namely,  capital- 
izing net  profits.  Under  the  new  theory  of 
fair  return,  the  old  theory  of  capitalized  prof- 
its finds  no  place  at  all.  Yet  the  results  of 
the  new  theory  are  continually  being  put  to  a 
test  that  can  logically  be  applied  only  under 
the  old  theory.  Hence  the  repeated  protests 
that  a  company  that  has  always  lost  money 
should  not  be  given  as  great  a  value  as  a 
company  that  has  always  made  money. 

Under  the  new  theory — the  fair  return  theo- 
ry— all  reasonable  deficits  in  fair  return  nuist 
be  recouped.  If  they  have  already  been  re- 
covered by  a  company  that  has  had  either 
good  fortune  or  a  sufficient  length  of  time, 
then  that  company  cannot  logically  ask  for 
any  "going  value,"  unless  it  shall  lie  held  bv 
the  courts  that  "latches"  estops  the  public 
from  now  claiming  that  the  "going  value" 
has   been    amortized. 

This  last  point  has  not  been  decided,  and 
is  the  only  important  part  of  the  fair  return 
theory  that  needs  further  legal  light.  It 
seems  that  this  is  the  particular  point  on 
which    Mr.    Hurd    desires    further    discussion. 

If  it  shall  be  held  by  the  courts  that  "going 
value"  is  not  the  full  development  cost,  but 
only  the  residual  development  cost,  then  it 
follows  that  "going  value"  will  be  non-existent 
in  companies  whose  surpluses  above  a  fair 
return  have  sufficed  to  wipe  out  the  previous 
deficits.  This  is  the  position  taken  by  the 
Wisconsin    Railroad    Commission. 

That  the  courts  will  permit  carrying  the 
tlicory  of  fair  return  still  further,  so  that 
there  may  be  a  minus  going  value  that  will 
wipe  out  physical  property  values,  we  do  not 
believe.  This  extreme  view  of  the  fair  return 
theory  was,  in  fact,  advanced,  in  a  modified 
form,  in  the  Spokane  rate  case  before  the  In- 
terstate Commerce  Commission,  and  was  re- 
jected by  the  Commission  as  being  untenable. 
— Editors.] 


Suspended  Centering  for  Arch  Bridges. 

Sirs:  Referring  to  Mr.  H  ,G,  Tyrrell's  ar- 
ticle, "The  .'Advantages  of  Suspended  Center- 
ing for, Arch  Construction"  (Eng.-Contg.,  April 
24,  1912),  and  his  reply  to  my  comments 
thereon  (Eng.-Contg.,  June  5,  1912),  it  would 
seem  that  Mr.  Tyrrell  is  not  fully  familiar 
with  this  subject  or  else  he  is  not  entirely 
frank  in  his  treatment  of  facts.  The  writer, 
therefore,  is  compelled  to  correct  certain  of 
his  statements  which  otherwise  would  mislead. 
Mr.  Tyrrell  states  that  his  article  does  not 
attribute  the   writer's   inventions   to   Mr.   Tel- 


ford and  his  contemporaries.  Let  his  own 
language  refute  this,  viz : 

•  •  •  the  greatest  economy  will  doubtles.s 
result  from  the  use  of  suspended  centering  as 
advocated  by  Thos.  Telford  and  his  contempo- 
raries from  ISIO  to  1823.  By  this  method  cen- 
ters can  be  supported  from  overhead  cable.     •     • 

•  they  (cables)  may  be  raised  and  used  as  a 
cableway  for  the  delivery  of  material  •  •  •. 
or  they  may  be  lowerd  to  form  a  foot-bridge  or 
working  platform  benath.  The  raising  or  lower- 
ing of  the  cables  can  be  accomplished  by  means 
of  turn-buckels     •     •     on  vertical  suspenders.     • 

•  •  one  rib  (of  arch)  can  first  be  built  and  the 
supports  then  shifted  over  for  the  other  one.  * 
Foundations: 

"This  method"  (of  Telford  and  others)  did 
not  and  could  not  cover  such  features  as 
these.  Tile  methods  proposed  by  "Telford  and 
his  contemporaries"  involved  solely  "back- 
stays," "guy-ropes,"  "guy-rods,"  and  "can- 
tilevers." Their  records  and  drawings  as  pub- 
lished in  their  "Lives"  by  their  biographers 
and  by  themselves  firmly  establish  this.  It  is 
further  established  by  Mr.  Tyrrell  himself,  in 
his  "History  of  Bridge  Engineering,"  pages 
15.5,  1.58,  159,  197,  2(i0,  313  and  341. 

How,  then,  could  Telford  and  Stephenson 
support  centers  from  overhead  cables  with 
their  "guy-ropes"  and  "cantilevers"?  Or,  how 
could  Brunei  or  John  Isaac  Hawkins  have 
used  their  "back-stays''  and  "guy-rods"  as  a 
cable-way  for  the  delivery  of  materials ;  or 
how  did  they  lower  them  to  form  a  foot- 
bridge or  working  platform  beneath? 

Mr.  Tyrrell  was  requested  to  mention  one 
structure  ever  built  without  falsework  by 
means  of  suspended  centers  or  voussoirs  sup- 
ported on  longitudinal  overhead  cables  prior 
to  the  writer's  structure  at  Richmond  or 
Portsmouth,  Va.  This  he  has  failed  to  do.  On 
the  contrary,  he  mentions  in  reply  the  Belvi- 
dere  bridge,  a  structure  which  he  states  in 
his  ''History  of  Bridge  Engineering"  (page 
433)  was  built  by  a  method  "somewhat  similar 
to  that  proposed  by  Thos.  Telford  about 
1824;"  also  stating  that  the  "concrete-steel 
forms  for  the  two  arch  ribs  were  supported 
by  guy-ropes  from  temporary  towers  and 
abutments  *  *  *"  and  "voussoirs  placed  with 
a  wood-lraveller  on  a  temporary  wood-bridge." 
Further  along  (page  435)  he  says  "the  Belvi- 
dere  bridge,  previously  described,  was  erected 
by  cantilever  methods." 

No  back-stays,  guy-ropes,  cantilevers,  trav- 
ellers or  temporary  wood-bridges  are  involved 
or  considered  in  the  writer's  methods  of 
erection.    (Eng.-Contg.,  June  21,  1911.) 

The  writer's  experiments,  patent  applica- 
tions, etc.,  and  letters  patent  preceded  the 
publication  of  a  proposed  method  of  crossing 
the  St.  Lawrence  at  Quebec  a  long  time,  as 
estal)lished  bv  their  dates. 


Tulv   17,   1912. 
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As  to  "credits"  and  ''priority  of  design," 
brought  up  by  Mr.  T.vrrell :  Iii  no  way  can 
prior  art  affect  or  involve  the  writer's  inven- 
tions, and  there  has  been  no  source  of  "con- 
tention'' except  from  Mr.  Tyrrell. 

The  writer  has  been  credited  with  the  nov- 
elty and  utility  of  his  work  by  editorial  com- 
ment in  the  foremost  technical  publications. 
The  Patent  Office  of  this  and  many  foreign 
countries,  including  England,  where '"Telford 
and  his  contemporaries"  lived,  worked,  and 
died,  failed  to  find  anything  approaching  the 
idea — although  the  writer's  applications  were 
subjected  to  the  closest  scrutiny — under  every 
reference  involving  guy-ropes,  cantilevers,  etc", 
etc.,  known. 

That  the  writer's  arch-bridges  are  the  first 
built  without  falsework,  ,guy-ropes.  cantilevers, 
travelers,  trusses,  etc.,  etc.,  has  not  and  cannot 
be  refuted.  Philip  Aylett. 

4001  Connecticut  St..  St.  Louis,  Mo.  Tune 
22    1912 


A      Uniform      Timekeeping      System 

Which  Will  Eliminate  Pay-Day 

Disputes. 

Contributed  by  R.  O.  McDill,  Ft.  Worth,  Texas. 
Every  contractor,  and,  in  fact,  every  engi- 
neer who  has  had  to  have  the  labor  force  of 
any  construction  work  under  his  supervision, 
has  had  trouble  on  pay  day.  Pav-day  dis- 
putes are  dreaded  by  everybody  from  the 
timekeeper  to  the  chief  engineer,  "for  the  lat- 
ter is  often  looked  upon  as  the  mediator  when 
these  disputes  arise.  They  also  often  result 
in  quarrels  and  ill  feeling  among  the  men  and 
the  office  force,  the  former  thinking  that 
they  are  being  made  a  source  of  gain  by  the 


Week  Ending  4-IS  S  S  M  T|W|  T  Fl  T  R   Amt  T.  Chk 


James  Hartsoy 

Fred  Jones 

Albert  Croll .... 

Harry  Smith  .. 

James  Wright 
606Theo.  Wills.. 

607  John  Blum 

6ns  Leo  Williams.... 
609Henry  Wills 
610\Sam  Evans... 


10 


1065  6  S 


1210 
10... 
10    S 
10  10  10 
10  10  10 
101010 


101010 

WW 

WW 

92  7 S  so 


10  30 


ISfiO 
10,00 
13160 

lom 


17i\  s\75 
17i  10,50 


17i. 
10 
17i 
17% 


0 
600 

5  25 
5125 
SQl 


Fig.  1 — Timekeepers  Record  Card. 

latter.  This  is  very  rarely  the  case.  The 
chief  reason  for  these  disputes  arises  from 
the  workman's  inability  to  remember  the  exact 
amount  of  time  that  he  has  worked  during  the 
preceding  week  or  month,  and  an  error  on  the 
part  of  the  timekeeper  in  not  crediting  the 
actual  hours   worked. 

Many  contractors  use  a  card  system.  "  1  he 
timekeeper  gives  each  workman  a  card  ar- 
ranged so  that  it  can  be  punched  with  a  con- 
ductor's punch,  the  number  of  hours  worked 
by  the  man  the  previous  day.  This  is  a  pains- 
taking system.  It  takes  a  considerable  length 
of  time  for  a  timekeeper  to  check  up  a  gang 
for   the    following   reasons:      (1)    The   work- 
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:     No... 

.88.... 

.    Date June  10. 

;        You  worked 

.  .  .10 .  .  .  .hours 

:     If  not 
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lowed. 
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or    no 

.June  8,  1912 

adjustment  must  be  made 
additional   time  will  be  al- 
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(3)  cards  become  soiled  with  grease  perspira- 
tion, are  torn  and  in  many  wavs  become  illegi- 
ble, and  m  themselves  become  a  reason  for 
dispute. 


cent,   whereas   the   pay-roll   is   figured  to  the 
nearest   five  cents. 

The  timekeeper  at  the  beginning  of  the  week 
furnishes  the   foremen  with  duplicates  of  his 
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Class 

...Team .... 
Linemen 

...Lab 

...Lab 

...Team .... 
Linemen 

...Lab 

...Lab 

...Lab 


Hours 


....  3 

....20 

■-22^  .... 

....30 

....  7 

....30 

....10 

...SO 

-.27i  .... 


Rate 


....35 

....35 

...20 

■  ■..17i  .... 

....35 

....35 

....22J 
....i7J  .... 
...20 


Description 


..Hauling  malertal 

..Erecting    T.   S.  426..... 
..Digging  holes 

..Hauling  material 
..Erecting   T.   S.   f27l.". 
..Finishing  base  ... 


...Digging  holes  T."S~'iz7". 


Location 


..Tran.  Sup.  426. 


.••.._#27_ 


.-s- Foreman  must  furnish  Timekeeper  with  distribution 
tor  all  labor  each  day,  and  make  note  upon  back  of 
this  lorm  of  any  men  working  short  time  or  overtime 


..H   L  Smith 


Foreman 


Fig.  3 — Foreman's   Daily   Report. 


Other  systems  of  timekeeping  are  used 
which  do  not  give  the  workman  a  chance  to 
ascertain  the  number  of  hours  with  which 
he  has  been  credited  for  the  previous  day. 
These  systems  are  radically  wrong  where 
large  gangs  of  men  are  working  by  the  hour. 
Every  man  should  have  a  receipt  for  his  last 
day's  work  even  if  it  be  a  verbal  one. 

The  following  system  of  labor  costkeep- 
ing  is  used  by  the  Cleveland  Construction 
Co.,  on  the  new  central  station  plant  for  the 
Fort  Worth  Power  &  Light  Co.,  of  Fort 
Worth,  Tex.  The  pay  roll  carries  from  150 
to  .300  names  each  week.  The  timekeeper's 
work  is  done  by  one  man  who  checks  the 
time  from  twice  to  three  times  each  day  and 
makes  up  the  cost  charges  of  the  Iabo"r  dis- 
tribution. The  following  gangs  have  to  be 
'-hecked  in  the  above  manner  each  day: 

2  underground  gangs   (conduit  work)... 30  to     70 
1  gang  erecting  transformer  supports. .  .10  to     20 

1  pole  gang,  overhead  work 30  to     50 

1  gang   shaving   poles la  to     25 

1  carpenter  gang  at  power  house 10  to     30 

1  labor  gang  at  power  house 50  to  100 

The  timekeeper's  records  are  in  the  forms 
of  cards  as  shown  by  Fig.  1.  Every  man 
whose  wages  are  paid  by  the  hour  is  given  a 
number  and  the  number  is  set  opposite  his 
name  on  the  time  card.  The  names  of  men 
receiving  35,  25  and  22%  cts.  per  hour  are 
kept  on  one  card,  the  men  receiving  '20  cts. 
on  another,  and  the  laborers  receiving  17% 
cts.   per  hour  on   another. 

This  arrangement  facilitates  the  work  of 
figuring  the  amount  of  money  expended  each 
day  by  adding  up  the  hours  at  each  respective 
rate  and  figuring  the  amount.  The  total  num- 
ber of  hours  are  added  and  the  amount  of 
money  represented  is  placed  on  the  reverse 
side  of  the  card  and  onposite  the  date.  This 
is  also  used  in  checking  the  number  of  hours 


time  cards  to  facilitate  the  making  up  of  the 
daily  reports.  On  the  reverse  side  of  these 
daily  reports  the  foremen  make  notations  of 
any  men  working  short  time  or  over  time, 
and  the  number  of  hours  worked  over  or  less 
than  a  full  day. 

.•Vs  to  the  need  of  a  timekeeper  on  a  job 
where  the  foremen  have  to  have  time  books 
also,  the  following  reasons  are  found  to  be 
substantial  ones:  (1)  Good  foremen  are  not 
always  good  timekeepers ;  although  they  may 
be  the  most  accurate  and  careful  men  about 
mechanics  and  the  best  judges  of  labor  effi- 
ciency of  men  they  object  to  the  details  of 
keeping  any  kind  of  books.  (2)  When  the 
foreman  knows  that  the  company  has  a  per- 
sonal representative  on  the  job  to  check  up 
his  labor  expenditures  he  is  inclined  to  be 
more  careful  in  allowing  unnecessary  over- 
time and  time  during  rainy  weather  and  acci- 
dents. .\lso  taking  the  honesty  of  both  the 
timekeeper  and  foreman  into  consideration 
there  is  less  likelihood  of  "dead  one"  on  the 
time  books  than  when  one  man  alone  is  re- 
sponsible. (3)  When  costs  of  any  work  are 
to  be  taken  into  consideration  a  foreman  is  a 
poor  accountant.  These  costs  and  their  ac- 
counting will  be  taken  up  in  the  latter  part  of 
this  i-rticle. 

One  of  the  most  important  features  of  this 
system  is  the  little  time  slip  as  shown  by  Fig. 
'2.  One  of  these  is  given  to  each  man  every 
day  showing  the  number  of  hours  worked  the 
previous  day.  The  date  in  the  right  hand 
corner  is  the  date  that  the  slip  is  given  out ; 
on  the  left  hand  corner  is  the  man's  number, 
and  the  date  across  the  center  is  the  date 
that  the  man  worked  the  number  of  hours 
shown  above.  These  slips  are  dated  before- 
hand, and  all  that  is  necessary  to  write 
down  on  the  slip  when  giving  it  out,  is  the 
man's  number  an<l  the  hours  worked  the  dav 
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..Smith's  Gang.. 


...  Fort  Worth.  Texas April  15 191  . 


Location Sth  St.  bet 

.  Main  and  Houston 
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Acct.  No. 
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No. 
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....Erecting  transformer  support  §26.... 

3 

23 
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50 
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..T.  B.  Christy Timekeeper 


Total  Amount 


...S52.50 


Fig.  2 — Workman's  Time  Receipt. 


Fig.  4 — Timekeepers   Daily   Report. 


man's  card  may  be  in  his  coat,  which  is  not 
in  the  immediate  vicinity  of  the  place  where 
he  is  working  and  time  is  lost  in  seeking  it ; 
<2)  cards  become  lost  and  are  a  source  of 
additional    labor    in    making    up    a    duplicate ; 


on  the  foremen's  reports  and  the  grand  total, 

as  an  additional  check  to  the  pay-rnll.  I  lie 
pay-roll  does  not  always  agree  with  the  time 
cards  within  a  dollar  or  so  for  ihe  rc:isiiii 
that  the  time  cards  are  figured  to  the  nearest 


heiorc.     \\  ith   very  little  practice  this  can  be 
done  very  quickly. 

It  is  not  necessary  that  these  slips  be  kept 
until  pay-day  unless  the  workmen  see  fit  to 
do   so.     Furthermore    it   is   not    necessary   to 
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have  these  sHps  to  receive  the  wages  from 
the  paymaster,  but  it  is  necessary  should  the 
workman  protest  on  pay-day  for  him  to  pro- 
duce his  shps  in  order  to  rectify  any  mistake. 

Another  feature,  and  probably  the  most  im- 
portant one  in  rectifying  pay-day  disputes  by 
the  use  of  these  receipts,  for  example,  is  as 
follows :  Number  82  is  given  a  slip  on  April 
15,  for  eight  hours  work  on  April  14.  He 
immediately  protests  and  claims  a  half-hour 
overtime.  The  timekeeper  then  calls  the  fore- 
man and  the  difference  is  adjusted  at  once, 
whereas  should  the  matter  be  allowed  to  run 
on  until  pay-day  neither  the  foreman  nor  the 
timekeeper  could  affirm  or  dispute  the  work- 
man's contention  imless  his  memory  be  quite 
above  the  ordinary. 

Figures  3  and  4  are  the  form  of  the  fore- 
men's daily  report  and  also  the  timekeeper's 
daily  report.  Each  foreman  every  day  fills 
out  his  report  and  hands  it  to  the  timekeeper 
who  figures  the  cost  of  the  work  performed 
and  the  proper  account  to  which  the  work 
may  be  charged.    The  reports  are  then  turned 


condition  and,  after  removing  gate  and  riser, 
the  part  was  placed  in  the  engine  without 
further  machining  and  was  so  used  with  best 
of  I  esults. 

The  second  instance  in  which  this  method 
of  repair  was  made  use  of  in  the  repair  of 
one  of  the  propeller  shafts  of  the  seagoing 
hopper  dredge  "Galveston."  This  was  hardly 
a  weld  in  the  common  acceptance  of  the  term, 
ar;  there  was  no  uniting  of  severed  parts,  but 
it  served  as  an  illustration  of  the  varied  uses 
to  which  this  method  can  be  put.  While  at 
work  at  the  mouth  of  Galveston  Harbor  a 
wire  cable  became  entangled  about  one  of  the 
shafts  in  such  a  way  as  to  wear  a  groove 
in  it  about  1%  ins.  deep  and  4  ins.  wide. 
This  weakening  of  the  10-in.  shaft  neces- 
sitated its  removal,  a  spare  part  being  sub- 
stituted. The  local  shops  did  not  afford  a 
lathe  of  sufficient  size  to  handle  the  removed 
shaft,  and  other  methods  of  repair  other  than 
the  conventional  ones  had  to  be  resorted  to. 

Two  processes  suggested  themselves,  the 
oxy-acetylene     process     autogenous     welding 
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Name Arthur  Williams ; 

Nature  of  Work Laborer • 

Hours * ; 

Rate /7i : 
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Deductions. . 
Balance  Due. 


,  Moore  . 


.G.C.  Moore ■  g 

Foreman      :  u 


TIME  CHECK  No.. 550.. 

THE  CLEVELAND  CONSTRUCTION  CO. 

Branch  Office.  Fort  Worth.  Texas.  .Apr.  IS 191  2 

Name Arthur  Williams. . . .    No..  .64. . 

Nature  of  Work Laborer 


.  .  .  .8 .  .  .  .hours  . . .  .17\ per  hour 

Deductions Advanced  G.  C.  Moore 

Approved  Balance  Due 

Received  Payment 
G.C.  Moore . 


40.. 
50.. 
90.. 


Foreman 


..Arthur  U'f//iaws. 


Fig.   5 — Workman's   Time   Check. 


in  to  the  Superintendent  of  Construction  who 
can  tell  just  what  each  gang  is  doing. 

Figure  5  is  the  form  of  time  chtck  used 
when  a  man  is  discharged,  the  stub  being  kept 
in  the  foreman's  book.  "The  foreman  fills  in 
the  date,  workman's  name,  class  of  work,  num- 
ber of  hours  worked,  the  day  of  his  discharge, 
and  any  deductions  that  might  have  accrued 
such  as  the  loss  of  a  tool.  This  is  signed 
and  taken  to  the  timekeeper,  who  fills  in  the 
total  number  of  hours  and  countersigns  it. 
This  time  check  is  then  payable  by  the  pay- 
master. The  timekeeper  then  records  on  the 
time  cards  the  total  number  of  hours  and  the 
amount  and  the  next  time  that  he  meets  the 
foreman  he  fills  in  the  stub. 

The  above  system  has  proven  satisfactory 
from  the  fact  that  it  is  inexpensive,  safe  and 
accurate. 


Methods  and  Cost  of  Repairing  Dredge 

Parts  in  the  Field  by  Thermit 

and  Oxy-Acetylene  Welding. 

The  first  repair  to  a  dredge  by  the  Thermit 
process  made  by  U.  S.  Engineers  was  in  the 
rtwelding  of  the  low  pressure  connecting  rod 
of  the  550-h.p.  triple  expansion  engine  directly 
connected  to  the  dredging  pump  of  the  U.  S. 
pipe  line  dredge  "Col.  A.  M.  Miller."  This 
work  and  several  other  repairs  more  recently 
made  are  described  by  Mr.  S.  E.  Lawrence, 
Junior  Mechanical  Engineer,  in  "Profes- 
sional Memoirs." 

In  the  case  above  referred  to  the  fracture 
was  an  example  of  the  sudden  development 
of  an  invisible  flaw  made  in  the  original  forg- 
ing of  the  part.  This  engine  had  been  in  con- 
stant operation  for  several  years  and  no  pre- 
caution had  been  thought  necessary  to  keep 
an  e.xtra  rod  en  hand. 

As  it  would  delay  the  dredge  for  an  in- 
definite time  to  secure  a  new  part  from  the 
factory,  and  also  several  days  at  least  to 
machine  one  in  a  local  shop,  it  was  deter- 
mined to  try  and  reweld  the  broken  fork. 
Only  fair  results  were  obtained,  and  it  was 
not  thought  advisable  to  use  the  rod.  Then 
it  was  that  the  Thermit  process  was  resorted 
to.  About  1  in.  of  metal  was  removed  and 
the  parts  fastened  to  a  bed  plate  in  as  perfect 
alinement   as  possible. 

The    weld    came  out   of   the    sand    in    good 


and  the  Goldschmidt  Thermit  process,  and 
representatives  of  both  methods  were  asked 
to  submit  proposals  for  the  filling  of  the 
groove  cut  by  the  entangled  cable.  To  fa- 
cilitate matters  the  shaft  was  raised  on  con- 
crete piers,  the  top  of  the  piers  forming  a 
socket  in  which  to  turn  the  shaft  more  easily. 
This  turning  was  accomplished  by  means  of  a 
tackle  and  rail. 

Upon  receipt  of  the  proposals,  the  oxy-acety- 
lene bid  proved  the  lower  and  a  contract  was 
awarded  for  the  filling  in  of  the  cut  with  new 
metal  by  this  method.  The  apparatus  was 
put  in  place  and  the  shaft  preheated  with 
charcoal  and  covered  with  asbestos  to  retain 
the  heat  as  much  as  possible.  The  work  was 
done  under  extreme  physical  conditions,  the 
great  heat  requiring  frequent  relays  and  chang- 
ing of  men,  it  being  almost  impossible  for  a 
man  to  stand  close  enough  to  the  cut  to  op- 
erate the  burner  for  very  long  at  a  time. 

When  the  circle  was  at  last  complete  and 
inspected,  the  ring  of  metal  melted  into  the 
cut  was  found  to  be  separated  from  the  metal 
of  the  shaft  in  places,  the  bond  was  insufficient 
to  strengthen  the  weakened  place,  and  the 
material  so  placed  was  easily  removed.  The 
failure  was  due  mainly  to  the  large  radiation 
and  conducting  of  the  heat  from  the  particular 
part  where  a  bond  of  metal  was  desired,  and 
to  the  severe  physical  strain.  Smaller  parts 
have  been  successfully  handled  here. 

The  Thermit  exponents  were  then  given  a 
chance  to  fill  in  the  worn  place.  The  groove 
was  carefully  filled  with  wax  and  an  adjusta- 
ble flask  placed  around  the  worn  part  and  the 
mold  made.  Air  was  supplied  from  a  derrick 
car,  the  derrick  also  being  utilized  to  suspend 
the  crucible  containing  the  charge.  The  pre- 
heating was  accomplished  by  gasoline  blow 
torches  and  the  wa.x  was  carefully  removed 
and  the  mold  cleaned  by  compressed  air. 

The  reaction  was  perfect,  and  the  result 
was  a  complete  welding  of  the  new  metal 
into  the  groove.  Precautions  had  been  taken 
to  provide  a  large  riser  and  gate  to  cover 
the  shrinkage  and  to  insure  solid  metal  in 
the  worn  part,  as  the  top  metal  may  be  in 
some  cases  more  or  less  porous. 

When  the  mold  was  removed,  very  satis- 
factory results  were  found.  The  removal  of 
the  extremely  tough  surplus  metal  was  the 
most    difficult    part    of   the    work.      The   gate 


and  riser  were  finally  removed,  and  outside 
of  a  few  marks  the  weld  was  unnoticeable. 
Some  concern  was  felt  about  the  chances  of 
warping  shaft  when  such  an  intense  heat  was 
suddenly  applied  in  a  comparatively  short 
length,  but  such  fears  were  dispelled  when 
no  appreciable  change  in  the  linement  was 
evident. 

No  machine  finishing  was  necessary  in  this 
cr.se,  as  the  portion  of  the  shaft  affected  did 
not  come  upon  any  bearing  surface.  Herein 
consisted  the  efficiency  of  this  particular  meth- 
od, as  there  was  no  machine  of  sufficient  size 
to  handle  this  length  of  shafting  available  in 
this  immediate  locality,  which  would  have 
barred  the  ordinary  schemes  of  repair. 

The  third  incident  of  interest  in  this  dis- 
trict was  the  repair  of  the  crank  shaft  of  the 
main  engine  of  the  United  States  Engineers 
pipe  line  suction  dredge  "Captain  C.  W. 
Howell." 

The  crank  shaft  of  this  12x22xl4-in.  com- 
pound engine  directly  connected  to  a  r2-in. 
dredging  pump  was  5%  ins.  in  diameter.  .A 
crack  was  discovered  in  the  low-pressure 
crank-pin.  and  a  careful  investigation  showed 
that  instead  of  the  characteristic  fracture  the 
crack  ran  into  the  web  and  back  again  around 
the  pin.  This  precluded  all  the  ordinary 
schemes  of  replacing  the  broken  pin  by  shrink- 
ing in  a  new  one,  as  the  web  did  not  have 
sufficient  remaining  metal  to  make  such  a 
repair  safe. 

The  dredge  was  operated  until  arrange- 
ments could  be  made  for  a  Thermit  weld,  and 
on  the  repair  day  the  plant  was  shut  down 
and  shaft  removed  to  a  shop.  It  was  found 
to  be  entirely  broken  off.  Part  of  the  pin 
was  machined  off,  leaving  about  an  inch  of 
space  between  the  web  and  pin  when  the  parts 
were   alined   and   fastened   to  a  bed  plate. 

The  mold  was  prepared  in  the  usual  way, 
and  the  ends  to  be  united  heated  to  as  high 
a  temperature  as  was  safe.  There  was  no 
hitch  in  the  pouring  of  the  crucible  and,  after 
cooling  over  night,  the  mold  was  removed 
in  sections  to  prevent  uneven  contraction. 
When  the  gates  were  removed  and  the  com- 
plete shaft  placed  in  a  lathe  the  nice  allow- 
ances for  shrinkage,  etc.,  was  evidenced  by 
the  fact  that  scarcely  any  refinishing  was  nec- 
essary on  the  thrust  collars  of  the  shaft.  The 
pin  was  turned  up  and  the  surplus  metal  re- 
moved and  web  reshaped  to  original  dimen- 
sions without  changing  the  balance  of  the 
shaft. 

A  total  of  four  days  was  lost  by  the  plant 
because  of  this  repair,  most  of  the  delay  be- 
ing due  to  the  distance  of  the  dredge  from 
the  shop.  This  shaft  continued  in  constant 
use  without  any  evidence  of  the  repair  what- 
ever, and  was  in  use  when  this  dredge  was 
lost  a  year  after  on  the  Texas  coast. 

An  idea  of  the  saving  effected  in  this  in- 
stance ma)'  be  obtained  from  the  fact  that  a 
new  shaft  ordered  rushed  at  once  from  the 
factory  at  a  cost  of  $4Co  was  not  ready  for 
shipment  90  days  after  receipt  of  the  order, 
as  compared  with  a  charge  of  $150  and  a  de- 
lay of  four  days. 

The  necessity  of  skilled  handling  and  plac- 
ing of  parts  to  be  welded  cannot  be  too  forc- 
ibly emphasized,  as  the  chances  for  ruining  a 
part  are  greater  from  mishandling  than  from 
failure  of  the  weld,  and  much  unnecessary 
finishing  work  is  prevented  by  careful  at- 
tention to  the  mold  conforming  exactly  to  the 
desired  shape  of  the  part  to  be  repaired. 

The  hard  driven  machinery  of  dredging 
plants,  with  their  inter-dependent  individual 
machines,  offer  an  excellent  field  for  econo- 
mic employment  of  this  method,  and  it  will 
very  likely  play  an  important  part  in  cutting 
down  long  delays  brought  about  by  extraor- 
dinary accidents. 


Examination  for  Concrete  Building  De- 
signer.— .\n  examination  has.  been  an- 
nounced by  the  United  States  Civil  Service 
Commission  for  the  purpose  of  securing  eli- 
gibles  to  fill  two  vacancies  in  the  position  of 
concrete  building  designer  in  the  Philippine 
service,  at  salaries  ranging  from  $2,000  to  $2.- 
500  per  year,  according  to  the  age  and  experi- 
ence of  the  applicant. 
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Cost,  Life,  and  Repairs  of  Barges,  Tow- 

Boats,  and  Other  Floating  Plant 

Used  in  the  United  States 

Improvement  of  the  Upper 

Mississippi    River, 

1881-1911. 

In  our  issue  of  April  "J4,  iyi2,  two  articles 
were  published  on  the  subjects  of  wood  and 
steel  barges  on  the  Mississippi  River,  show- 
ing the  comparative  cost  ot  the  treated  and 
untreated  wooden  barges  and  the  cost  of  steel 
barges  recently  constructed.  In  this  article 
which  is  abstracted  from  an  article  by  Mr.  C. 
W.  Durham,  published  in  Professional  Mem- 
oirs, a  record  is  shown  of  the  life  and  origmal 
cost,  and  cost  of  repairs  of  various  classes 
of  floating  plant  used  on  the  upper  Mississippi 
for  the  past  30  years. 

During  this  period  of  thirty  years,  this  im- 
provement has  owned  and  employed  ji82 
barges  (scow),  V2  barges  (.model),  90  quarter- 
boats,  office-boats  and  store-boats,  3  steam 
drill-boats,  4  dipper  dredges.  5  hydraulic 
dredges,  7  pile  drivers,  23  dump  boats,  3  snag- 
boats,  l6  tow-boats  of  various  sizes,  and  a 
very  large  number  of  small  steam  and  gaso- 
line launches,  motor  and  ordinary  skiffs,  pon- 
toons, and  other  small  pieces. 

It  will  not  be  practicable  within  reasonable 
limits  to  follow  the  destinies  of  so  many 
pieces,  and  therefore  certain  characteristic 
groups  of  various  kinds  are  taken,  from  the 
experience  of  which  conclusions  may  be 
draw'n.  Pieces  built  within  the  last  few  years 
are  not  considered.  I  would  say  that  none  of 
the  pieces  up  to  1908  had  any  kind  of  wood 
preserver  except,  occasionally.  Carbolineum 
Avenarius  laid  on  with  a  brush,  but  during 
the  past  three  years  80  barges,  4  dumps.  3 
dredges.  33  pontons,  and  3  quarter-boats  have 
been  built,  of  which  most  of  the  lumber  in 
the  hulls  has  been  treated  with  creosote  by  the 
open  tank  or  dipping  process.  Sufficient  time 
has  not  elapsed  to  show  the  value  of  this 
treatment. 

In  1911  we  treated  lumber  in  barge  con- 
struction by  a  pressure  process. 

Scois.'  Barges. — A  small  scale  drawing  of  a 
barge  100x20x4y2  ft.  is  shown,  the  same  being 
the  standard  applicable  to  all  100-ft.  barges 
hereafter  mentioned.  This  district  also  uses 
a  standard  barge,  110x24x5  ft.,  of  practically 
the  same  construction  as  the  100-ft.  barge, 
and  for  the  purposes  of  this  article  the  same 
design  applies  to  all  barges  and  to  quarter- 
boat  and  drill-boat  hulls,  except  the  model 
barges  and  those  bottom  planked  fore  and 
after. 

The  barges  used  in  the  earliest  years  of  this 
improvement  for  carrying  rock  and  brush, 
were  mostly  of  smaller  size  than  those  at 
present  employed,  where  built  of  white  pine, 
and  with  caulking  and  nominal  repairs,  gave 
good  service  for  periods  ranging  from  eight 
to  eleven  years. 

Model  Barges. — Early  in  the  improvement 
six  oak  model  barges.  135x26x5%  ft.,  were 
built  on  the  Ohio  River,  three  by  Howard,  of 
Jeffersonville.  Ind..  and  three  by  Cutting,  of 
Metropolis.  111.  These  barges,  numbered  60- 
62  and  88-90.  were  built  in  1882  at  $3,500  each, 
and  were  not  condemned  until  1901,  but  for 
five  or  six  years  previous  the  repairs  were 
very  heavy.  These  barges  were  in  use  eighteer 
years. 

Quarter-Boats. — The  quarter-boats  used  in 
this  improvement,  in  which  category  may  be 
included  office-boats  and  inspection  boats, 
have  been  very  numerous  and  always  long 
lived,  because  it  has  been  advisable  to  rebuild 
hulls  or  provide  new  ones  on  account  of  the 
cabins,  which  do  not  decay  or  wear  out.  The 
dimensions  and  design  of  these  boats  have 
varied — in  fact,  it  is  believed  tliat  there  are 
hardly  any  two  alike. 

Building  boats  have  not  been  standardized, 
although  those   recently  built   are   quite   sinu- 


lar.  Many  of  these  boats  were  adapted  from 
ordinary  barges.  They  are  used  in  building 
dams,  being  suspended  along  the  line  of  the 
dam;  the  brush  and  rock  barges  are  handled 
with  their  power. 

Toiv-Boats. — There  are  three  sizes  of  tow- 
boats  used  which  we  designate  as  large,  me- 
dium and  small.  Of  the  boats  mentioned  in 
the  following  tables,  the  Coal  BlufT.  Furv. 
Henry  Bosse  and  Alert  are  in  the  first  class; 
the  Ruth.  Mac  and  Grace  in  the  second ;  and 
the  Lucia.  Louise.  Elsie,  Emily  and  Ada  in 
the   third.     The   Elsie  was  built  with  a   steel 


hull,  and  the  wooden  hull  of  the  Louise  was 
changed  to  steel  in  1905. 

The  Fury  and  Henry  Bosse  (formerly  the 
Vi.xen)  were  built  under  contract  at  Dubuque, 
Iowa.  Their  hulls  are  of  oak,  100  ft.  x  19  ft. 
6  ins.  X  3  ft.  10  ins. ;  cylinders,  10%  ins.  x 
4  ft. ;  one  boiler,  22  ft.  x  42  ins.,  with  ten  0-in. 
flues.  Both  of  these  boats  have  been  rebuilt 
with  somewhat  different  dimensions.  On  De- 
cember 31,  1910,  they  were  classed  as  fair, 
which  means  that  extensive  repairs  were 
needed. 

The   Alert   was   bought   second-hind :   hull. 


TABLE    I.— SMALL   BaRGES   USED  E*Rt  v    in    t.),,-  '^ipRQVEMENT.  .\LL  BflLT  OF  WHITE 

PINE   UNTREATED. 
Size.  Longevity. 

No.  Ft.  Builder.         Where  built.    Year.       Cost.       Years.  Remarks. 

t-8  80x16x4         Wilson    Prescott...     1881         $560  9     With    one    exception,     and     that 

due  to  accident,  these  barges 
gave  good  service  for  9  years, 
and  several  were  used  for  car- 
rying brush  a  few  years  longer. 
10-12         65x16x4         Eclihardt    ...Davenport        1S81  720  11    Save   good   service    for    11    years 

and  brush  service   for  several 
more. 
20-24         81x16x4         Hired    labor,  Clinton  and     1881  ...  9  Do. 

36-39  U.    S.  Davenport 

47 
25-35         66x16x4         Eckhardt    ...Davenport..     18S1  548         8-10  Do. 

65-72         80x16x4  Do Do 1882  685  9  Do. 

76-85         80x16x4         Diamond   Jo.  Dubuque    . .     1882         '660  8  Do. 

TABLE  2.— GROUP  I. 
Built  by  Isherwood,  Davenport.  1891;  100  by  20  by  4  feet.  White  Pine.    Cost  J770  each. 

f . Repairc. > 

No.                                 1892.      1893.       1894.       1895.       1896.       1897.        1S9S,     1899.     1900.           1901.  Total 

15 $48         $51         $170         $278         $58         $52           $21         $3         Bad     Condemned  $681 

19 0            0           104              8           58           169              2       Bad        Do.             Do.  341 

37 48          51           152             26           60          lo2            16        Do.        Do.             Do.  505 

44 0           14            32              0           60            63            91        Do.        Do.             Do.  260 

78 0            0              0              0           59            46        Bad        Do.        Do.             Do.  105 

96 0            0            32             0          59             0             0       Do.        Do.            Do.  91 

114 48           23          220              0           60           149              0          3          Do.             Do.  503 

117 0           29           185              0           58           131            49           0          Do.             Do.  452 

With  one  exception  (78)  the  good  life  of  this  group  of  barges  was  seven  years.     The  large  re- 
pairs on  four  barges  were  due  to  accidents,  collisions,  snags,  etc. 

TABLE  3.— GROUP  II. 
Built  by  Whitney,  Rock  Island,  1891;  100  by  20  by  4  feet.  White  Pine.     Cost,  $770  each. 

, . Repairs. , 

No  1892.      1S93.       1894.       1895.       1896.       1S97.       1898,     1899.     1900.  1901,  Total. 

1  $48         $51         $192  $29  $58         $167  ^16       Bad       Bad     Condemned     $561 

2 'o  0  78  0  0  56  0  »  Do.  Do.  134 

18 0  23  60  0  0  40  62  0  Do.  Do.  ISa 

39 ...'.'.'."      48  32  144  0  60  80  11  0  Do.  Do.  375 

43     ■  ■  17  33  0  60  31  0       Bad      Bad       Do.  Do.  141 

so 92     0     29      0      0     145      0     0    Do.     Do.      266 

115 48    25     74      5     58     149      0    0    Do.     Do.      359 

fig";;      ;;;.;.;;     o       o        3        0       fi       '7       91    Bad     do.        do.        i9i 

With  one  exception  (43)  the  good  life  of  this  group  was  seven  years. 

--.arsisss  TABLE  4. 

Built  by  Kahlke,   Rock  Island.   1S92;   100  by  20   b,\   4  feet,  Douglas  Fir.     Cost.  $806  each. 

— . Repairs  to  Barges. v 

No    1893189418951896.  1897.  1898.  1S99.  1900.  1901.    1902.  1903.  1904.  1905.  190G.  1907.  190S.  1909.  Total. 

14?              $     7                                    $     2     $115     $  66     $     8    $406     ...      $160     $,^2     $44     $93     $9:;       •  $1,026 

144    ••■     *50       ■"               $42         34       139       215       ...      170     .. .         99         30         74      19       144       •  1.016 

■  4B    ••■         24      ..         37       124      200           8      144     ...       122         19         47      98       116       •  939 

46    ■  ■;       100     :'.:      ...       1G       155       220       us       ...      300     $16       m         30         78       •         1.173 

Mg                108                  ..          8         90       160       155        ...       215      ...        151         90       126       •          1.103 

49  ■•■          87     $i5                    6         82         40         64        ...      276      ...            8         50         ••       •          62S 

50  "■       107     *                    15       101       134         S3         30      430     •••       900 

151  '■■  78       '8  20       140       137       188        ...      279       41       189       174         10       •  1.284 

152  ■"       100  24         70        55       190       150      489     ...         50       170         25       •         1.323 

Longevity  fifteen  and  sixteen  years,  with  deck  repairs     and     partial     rebuilding.      •Condemned. 

♦•Bad.     •••Wrecked. 

TABLE  5. 
Built  by  Batchelder.  Stillwater.  1894;  100  by  20  by  4  feet.  Douglas  Fir.     Cost,  $800  each. 

.^ Repairs  to  Barges. — — -\ 

No.'l894.  1895.  1896.  1897.  1898.  1S99.  1900.  1901.  1902.     1903.  1904.  1905.  1906.^1907.  W^OS.  1909.  mO.  Total. 

Y'^     ij.;      '            91  8      326  ;;:         si       16       26        90        37      $12        35         730 

"9     *,7        28  14         85  ...       387       25       26         93       205      ...        ••         881 

1'?     35        23  18       109  ...       350       23         4         70         74         •        ...         706 

}!}     ^^        93        if  51       385  $10         .53       .55       25       ...         10        72        34         7S4 

]:.%     55        30  ...       234  76         52       16      18       ...         12        57        36        664 

y}-l     ■■■      ■■•      •?!         •       34        10      112  188       115  ...         84       56      36       107       192        •        ...         958 

l}ii     ^^       ji         -i          ."      las  30         89       15       2.51       38       19       102       •••      661 

IIJS     "      10      110      204  ...         75      ...       422       14       21        •          856 

^       !«;.;■   ifis'  lfiVl7^and  173  were  partlv  rebuilt  In  1902;   170  and  171  in  1904.     All  of  these    except 

Nos.  168,   lb9.  l'^,^"f'/'-<iiii   in  f^ir  condition  All  of  these  went  eg  it  vears  with  nioroly  nom- 

171  and  173  are  n^ow  (Ju  y    19U)   in  mir  con^^^^^^^^  .Condemned.      ••Fair.      •••Bad.      tBulIt 

l7V:^^lTnl"MU^lnTls"'l^■.  ifolV'oVyTtlT  Fir.     cost.  $806  each.     Good  life;   twelve  years. 
with  nominal  repairs  and  calking. 

TABLE  6. 
Built  by  Whitney.  Rock  Island,  1895;  100  by  M^  by^4^  feet:    Fir    gunwhales.    remainder   White    Pine. 

No.         1896.     1897.     1898.     1899.     1900.     1901.    1902.  IDoj,    1904.    1905.   1906.   1907.   1908.   1909.  »10.  Total 

18'^--    *i?       iiA        •••        *in?  17         18  73  .  47       63     326       $225     $44S     tl64       1.511 

186....      24       $10        ...  102  11  1»  i^        ■  5j       jgj       jj     ^^^         ,5;       ,,9         ,3       ,7,,,, 

1S7...-      18        ■■■       iiJ.  i'i'  rJ  381  .      ...  70       61     107         104         S7       t56       1.042 

^*t'=Falr      .\  good  life,  but  repafr's  In  later  years  large  and  perhaps  unjustlflable.     Three  of  these 

still    In    use,    19ll.      •Cond.-mv-M 
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TABLE    7. 
Built  by  United  States.  Fountain  City,  1895-1896;   100  by  20  by  4%  feet;  Douglas  Fir.  Cost,  $768  each. 


No. 

1896.   1897.   1898. 

1899. 

1900.   1901. 

ivei 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908.    1909. 

1910.  Total. 

192... 

$35       $41 

$68 

....       $15 

$88 

$174 

$114 

$  55 

$  49 

$395 

$145     $220 

$276t  $1,675 

193... 

272 

69 

169 

26 

100 

205 

50 

314 

68       145 

259t     1,677 

194... 

69 

134 

48 

36 

357 

49 

442 

284       105 

259t     1,783 

196... 

56 

233 

26 

242 

5 

49 

150 

59            • 

820 

197. .. 

87 

28 

27      .... 

207 

77 

170 

55 

85 

• 

736 

198... 

24 

181 

45 

51 

259 

107 

188 

39            • 

894 

199. .. 

66 

106 

46 

243 

128 

50 

• 

639 

200... 

42 

64 

15 

159 

26 

38 

5 

•  • 

• 

349 

201... 

25 

24      .... 

56 

21 

169 

102 

49 

400 

216            • 

1,062 

A  g( 

JOd  life,  but  repair 

s  towi 

ird  the  end 

too  la 

rge. 

Three 

still 

in  use 

,  1911 

•Condem 

ned.     "Bad. 

TABLE    8. 
Built  by  Brown,  Quincy,  1892-1893;   100  by  24  by  4'A  feet;  Douglas  Fir.    Cost,  $1,600  each. 

. Repairs  to    Barges. 

No  1893    1894.  1895.  1896.  1897.   1898.   1899.   1900.    1901.   1902.   1903.   1904.  1905.  1906.  1907.  1908. 

153'. $31     $50       $7     $10     $  61     $162     $312    ....      $230      ...      $  86     $  54     $33     $  97       •• 

154 33         3         4         8       124         23       165    $153       101     $78       400       165     ...       •••     ... 

|ee  1C  2  92  *  •  •  

lo7"; '.       IS       35  '25         8       121     "23  'isi  '144  "  70  "78  '400  165  35  60  ••• 

158              ....        70         2  3       49       156         18  150  147  78  78  397  290  9  7  ••• 

169 34         2  4        14       156         23  168  192  51  78  400  231  5  ....  ••• 

160 34         2  10       14       153         23  159  126  76  78  397  200  5  26  ••• 

161 18         8  ...       14         63       160  317  . . . .  182  .. .  96  69  41  118  ••• 

162 17     159      74       144  380     211  ..  .  104  73  57  124  ••• 

•Wrecked.     ••Rebuilt.  •••Condemned. 

Several  of  these  barges  were  partly  rebuilt  and  all    had    new   decks.      No.    153  rebuilt   and    I 
1911. 


TABLE  9. 
Built    by    United    States   at   Keokuk,    1894;    110    by  24  by  5   feet;  Douglas  Fir. 

, Repairs    to    Barges. 

No  1895.  1896.  1897.  1898.  1899.  1900.  1901.  1902.    1903.    1904.    1905.    1906. 

4  .    .         $20     $88      ...      $  2     $17  ^$327      ...      $  74      ...      $173     $  33     $  35 

7         33       72       169     $3     '200     ...       178         39         19 

70  24   49  '337  $41   250   ...    99 

179"       .  .;.    1   $2   ...   44    21   13   •362   41   250    90   100 

ISo!.!! 1         2       22         5         16       42     ^375       41         50       127  86 

181 1         2       22         5         33       49      •325       41        250         98       104 

•New   deck    and    partly    rebuilt.      ••Rebuilt.      •••Ba<i.      ••••Condemned. 


Total. 

$1,133 

1,257 


1,333 
1.454 

1,358 
1,294 
1,086 
1.343 


Cost,   $1,400   ei 

ich. 

1907.    1908.  1909. 

Total. 

$79         ••     .... 

$    848 

89         ••     .... 

802 

116       •••      

916 

97       $47     •••• 

1,068 

87     ••••     .... 

851 

19         10       ••• 

999 

TABLE    10.— RKCAriTUL.VTION.      SCOW      BARGES. 

No.       Dimensions.  Cost  Yrs.  .-n  service.  , -Repairs. , 

Group   barges.       Ft.  Material,     each.  .Max.  Min.  Av.     Max.     Min.         Av. 

1         S         100x20x4       White    plne..$    V70       8         6       7%  $    681     $      91     $    367 

II         S         100x20x4       White    pine..      770       8         6       7%        561  134  277 

in         8  100x20x4       Fir    806     16       13     14Vi     1.323  628       1.U44 

IV         6         100x20x4       Fir    800     17       15     16%        881  564  719 

A^         3         100x20x4       Fir   806     14       12     13  958  693  825 

VI         6         100x20x4       Fir  and  pine.      790     1.'.       11     14         1.789  517       1,316 


VII         9         100x20x41.4  Fir     768     1.".         9     12%     1.783  349       l.OTl 

Vlll         S         110x24x4%  Fir    l.GOO     15       14     15         1,454       1.086       1,282 

IX         6         110x24x5       Fir   1.400     14       13     13'A     l.OfiS  802  913 


X         6         120x20x5       Pine  with  oak  1..300     22       15     21         2,871  443       2,098 

bottom. 


Remarks. 

Light  loads  for  the 
last  year  or  two. 
Do. 

Wrecked  barge 
omitted.  Barges 
show  great  vital- 
ity. Principal  re- 
pairs, new  decks 
and  calking. 

Great  longevity, 

small  repairs,  all 
but  two  in  fair 
condition.  1911. 

Not  so  satisfactory 
as  III  and  IV. 

Very  large  and  ap- 
parently unjustifi- 
able repairs  in  tht^ 
last  four  years. 
Three  still  in  use 
and  in  fair  condi- 
tion. 

Built  ir.  S.  Three 
in  fair  condition. 
1911;  large  repairs. 

Wrecked  barge 
omitted;  long  life 
with  moderate  re- 
pairs. 

Two  of  this  group 
rebuilt  in  190s. 
Built  r.  S.;  goo.l 
life,   small  repairs. 

AW  but  one  rebuilt. 


oak,  11.5x19x3  ft.;  cylinders,  10  ins.  x  5  ft.; 
one  boiler,  16  ft.  x  43  ins. ;  rebuilt  in  1884  and 
partially  rebuilt  several  times.  December  31, 
1910,  i.i  bad  condition. 

The  Coal  Bluff  was  bought  second-hand, 
3  years  old ;  hull,  oak,  120  ft.  x  22  ft.  x  4  ft. 
6  ins. ;  cylinders,  lb  ins.  x  5  ft. ;  three  boilers, 
25  ft.  x  36  ins. ;  hull  twice  rebuilt  and  also 
very  large  repairs ;  condition,  bad. 

The  Mac  was  bought  nearly  new ;  oak  hull, 
73x16x3  ft.;  cylinders,  7  ins.  x  3  ft.  2  ins.; 
one  boiler,  14  ft.  x  36  ins. ;  hull  has  never 
been  entirely  rebuilt,  although  large  reparrs 
were  made  in  1894,  1902,  and  1910;  condition, 
good. 

The  Ruth  was  built  by  the  United  States; 
hull,  oak,  75  ft.  x  17  ft.  x  3  ft.  3  ins. ;  cylin- 
ders, 7  ins.  X  4  ft. ;  two  boilers,  10  ft.  x  30 
ins.;  hull  has  not  been  entirely  rebuilt,  but 
received  large  repairs  in  1!)01  and  1909;  con- 
dition, good. 

The  Grace  was  built  by  the  United  States; 
hull,  oak,  79x17  ft.;  cylinders,  7  ft.  6  iris,  x  4 
ft.  1  in.;  two  boilers',  10  ft.  x  30  ins.;  hull 
has  not  been  rebuilt  or  received  large  re- 
pairs;  condition,  good. 

Small  Tozv-Boals. — The  Lucia  was  built  by 
the  United  States  at  Keokuk ;  hull,  oak,  68  ft. 
X  12  ft.  8  ins.  X  3  ft.;  cylinders,  6  ins.  x  2 
ft.  6  ins. :  boiler,  10  ft.  x  .38  ins.  She  had 
large  repairs  in  1892  and  1904,  and  her  hull 
was  rebuilt  in  1895  and  1909-1910;  condition, 
December  31,   1910,   good. 

The  Louise  was  built  by  the  United  States 
at  Keokuk;  hull,  oak,  61x12x3  ft.;  cylinders, 
6  ins.  X  2  ft.  C  ins.;  boiler,  10  ft.  x  34  ins.; 
hull  rebuilt  in  1894;  steel  hull  in  1905;  mod- 
erate repairs  each  year;  condition,  good. 

The  Klsie  has  a  steel  hull  and  was  built 
by  contract  at  JefTersonville,  Ind. ;  hull,  67x 
1.3x3  ft. ;  cylinders,  6  ins.  x  2  ft.  6  ins. ;  boiler, 
10  ft.  X  34  ins.  The  Elsie  appears  to  have 
cost  as  much  money  as  the  wooden  hull  .^da 
for  the  same  period  of  time. 

The  Emily  was  built  by  the  United  States 
at  Keokuk;  hull,  oak,  67x12x3  ft.;  cylinders, 
6  ins,  x  2  ft.  4  ins.;  boiler  10  ft.  x  34  ins.; 
condition,  good ;  new  bulls  in  1902  and  1909- 
1910. 

The  Ada  was  built  by  the  United  States  at 
Keokuk;  hull,  oak,  68x11x3  ft.;  cylinders,  6 
ins.  X  2  ft.  6  ins.;  boiler,  10  ft.  x  34  ins.; 
condition,  good;   hull   rebuilt   1903-1904. 

These  small  tow-boats  are  of  great  value 
with  light  tows  and  in  working  around  the 
dams. 

Dredges. — The  statement  includes  three  dip- 
per dredges,  .■\jax,  Vulcan  and  Phoenix,  and 
two  pipe-line  dredges,  Geysen  and  Hecla.  As 
will  be  noted,  the  care  and  upkeep  of  dredges 
are  very  expensive,  and  in  the  case  of  suc- 
tion dredges  the  pontons  and  catamarans  also 
require  iruch   repair. 

The  Ajax  has  hull  dimensions  70.x26x6  ft. ; 
she   was   rebuilt  in   1894   and,   with   large  an- 


T.-VBLE    11. 

Built   by  United  States  at  Le  Claire   (C.  W.   D.).    1885;    120  by  20  by  5   feet.     White  pine  with  oak    bottom,   planked    fore  and  aft.      Cost.   $1,300  each. 

, Repairs    to    Barges. \ 

No                                                      1885-1890.     1891.   1892.   1893.       1894.   1895.   1896.   1897.   1898.    1899.   1900.     1901.   1902.   1903.   1904.   1905.    1906.   1907.   1908.  Total. 

97      $90     $159       $47     '$1,229     $172      $101      ....      $100       $29     $308       $80     $391     $105       $49      ....          ••  $2,860 

98                     132        16         10     '901     $106       210          5       160     225         27         18         95         ••  1,911 

99.; 64     64          •949         IS     34       114       355     206           9     ....         31         18       115         ••  1,977 

100 S3     ....       222              54     $14         70     ••     443 

101         171      159         31       *1.082     '394     30           6         74         46     . . . .       217         82       365       165         49     ....         ••  2.871 

102 139      159         31       •1,034     210           6           2         34     218         79       384       178         49     ••  2,523 

•Rebuilt;  life  21  years,  once  rebuilt.     ••Condemned. 

These  were  the  best  barges  used  in  this  improvement.     Cost  of  repairs  and  rebuilding  large,  but  justifiable. 


When 

No 

built. 

1 

issr, 

iss.-, 

1  ss.'-. 

4 

1SS5 

r 

1885 

6 

1SS5 

7 

1S96 

8 

1S96 

9 

lS9r, 

10 

1896 

11 

1896 

12 

1896 

t 

Rebuilt 

90b 

seems 

TABLE  12.— DUMP  SCOWS. 
Dimensions.  73  hy  IS  feet;  eight  pockets.     Nos.  1  to  6,  oak;  Nos.  7  to  12.  mostly  fir. 

, Repairs. — 

Cost.        To  1891.       1892.       1S93.       1894.       1895.       1896.        1897.  189S.       1899.       1900.       1901. 

$1,637  $690         $317  $9S        Bad        Bad     Cond 

1,637  690  428  32  52        Bad     Cond 

1.637  590  93  4  109        Bad     Cond 

1.637  98  545  35  104        Bad     Cond 

1.637  111  578  31  77     •1,359      138      Cond. 

1,637  555  149  30        Bad        Bad     Cond 

1897.        1898.        1899.        1900.        1901.        1902.        1903.  1904.        1905.        1906,        1907.        1908.        1909. 

1.192  30  8  27  115  220  150         'GST  2  43  7  116  209  388 

1,187  30  19  52  63  217  171     Cond 

1.62.T  4  9  49  115  79  150     Cond 

1.651  3  6  36  79  215  152  102  171  110        Bad     Cond 

1.651  2  28  338        ^625  388  65        Bad     Cond 

1.636  28  329         •664  401  107        Bad       Cond 

The   rebuilding  of  No.    5   was   not    good    policy.      Nos.    7   and    S   used   old   irons.      So   tniuh   money  for  repairs  on 
injudicious.     The  dump  scows  are  of  the  usual  side  pocket  tjT)e. 


Total 
repairs 

Good 
life. 

^ 

$1,105 

8 

1.202 

8 

796 

8 

78! 

8 

2.294 

9 

734 

8 

1910. 

Cond. 

2,102 

6 

.-,52 

6 

406 

6 

874 

9 

1.446 

9 

1.529 

9 

Nos.   11 

and  12. 

1902   to 

July   17,  1912. 
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TABLE  13.— TOW-BOATS  (Large  and  lledium),  OAK  HULLS. 


- 

o 

'33 

«  = 

— 

_          ' 

B 

m 

S^ 

•5S 

3 

2 

>. 

*J*J 

*" 

^rH 

. 

3 

0)00 

is 

3 

ss 

b 

tE2 

<  t_ 

oS 

S.5 

,~ 

$11,976.00 

$11,976.00 

$  6,000.00 

$  8,000.00 

$  2,500.00 

$  6,426.47 

$8,616.37 

6,292.71 

10,432.01 
t2,032.26 
588.95 
375.52 
749.85 
•5,050.51 
272.45 

•14,202.00 
133.32 
409.31 
tl,586.61 
n,770.12 
559. OS 
590.88 

•25,769.09 

$3,187.09 

426.35 

t3, 628.02 

t2,236.53 

1,283.67 

702.83 

215.86 

1,973.82 

653.06 

tl,379.93 

362.34 

539.22 

255.93 

13,364.32 

2.90 

99.44 

463.70 

232.30 

tl,93S.49 

1,028.62 

430.38 

159.28 

497.46 

200.42 

tl. 034.95 

72.72 

571.35 

231.57 

•5.247.28 

224.16 

tl,  064.78 

•9.122.30 

400.07 

289.95 

147.19 

tl. 744.01 

191.28 

602.44 

434.25 

397.82 

38.91 

231.22 

223  05 

tl, 112.67 
275.00 

998.34 

629.31 

304.47 

1,175.51 

tl,862.03 

495.76 

460.44 

tl, 619.06 

277.86 

237.65 

338.59 

461.53 

523.90 

476.68 

021.19 

195.54 

799.11 

583.63 

t3,375.25 

692.31 

1,612.76 

874.04 

220.38 

119.33 

1.209.11 

61.12 

tl, 208.05 

858.65 

210.01 

643. 9S 

28.86 

t3, 026.34 

87.41 

tl, 804.35 

t3, 204.10 

457.66 

492.41 

225.79 

337.25 

497.52 

tl,574.92 

t3,226.92 

631.64 

661.29 

35.65 

719.70 

695.27 

tl,680.45 

280.74 

606.00 

t2,881.30 

266.00 

1,178.67 

1,210.28 

$2,720.89 

tl,686.93 

tl.927.61 

766.30 

157.67 

Year. 


Original    cost 

Repairs    to 1890 

Repairs 1891 

Repairs 1892 

Repairs 1893 

Repairs 1894 

Repairs 1895 

Repairs 1896 

Repairs 1897 

Repairs 189S 

Repairs 1899 

Repairs 1900 

Repairs 1901 

Repairs 1902 

Repairs 1903 

Repairs 1904 

Repairs 1905 

Repairs 1906 

Repairs 1907 

Repairs 1908 

Repairs 1909 

Repairs 1910 

Totals    $42,883.89    $41,650.76    $41,562.00    $65,829.79    $14,414.87    $15,795.56    $9,449.67 

•New  hull.     tNew  boilers.     tVery  large  repairs  to  hull. 

The  total  cost  of  each  of  the  first  three  boats  mentioned  in  this  table  appears  very  small  for 
thirty  years'  service,  and  while  considering  the  greatly  increased  cost  of  lumber,  it  may  now  be 
advisable  to  build  of  steel  or  iron,  it  is  manifest  that  wooden  hulls  in  the  past  were  cheaper  than 
metal  would  have  been. 


TABLE    14.— TOW-BOATS   (Small). 


Year. 

Original  cost    

Repairs   to   and   including 1890 

Repairs 1891 

Repairs 1892 

Repairs 1893 

Repairs 1894 

Repairs 1895 

Repairs 1896 

Repairs 1897 

Repairs 1S9S 

Repairs 1899 

Repairs 1900 

Repairs 1901 

Repairs 1902 

Repairs 1903 

Repairs 1904 

Repairs 1905 

Repairs 1906 

Repairs 1907 

Repairs 1908 

Repairs 1909 

Repairs 1910 

Totals    

•New   hull   built.      aLarge   repairs.      bNew   hull    built.     Steel. 

All  of  these  boats,  except  the  Elsie,  had  wooden  3,^  hulls  when  built.  The  Elsie's  hull  Is  steel  and 
the  Louise  has  also  a  steel  hull  since  1905.  The  Elsie,  Emily  and  Ada  were  built  in  the  same  year, 
and  the  cost  of  the  two  latter  compares  favorably   with  the  former. 


Lucia. 

Louise, 

Elsie. 

Emily, 

Ada. 

built 

built 

built 

built 

built 

1885. 

1884. 

1889. 

1889. 

1889. 

t   1. 000.00 

$  3.538.00 

$  5,110.00 

$  4,034.00 

$   4,000.00 

l,DfiO.C2 

761.25 

194.89 

175.28 

112.70 

27.79 

221.47 

200.58 

17.57 

37.29 

al  ISl  67 

21  91 

350  55 

16.55 
593. IS 

152.45 

527.41 

519.80 

60.82 

296.10 

•3,010.99 

3S7.87 

154.74 

791.11 

•2,286.84 

399.93 

619.02 

328.06 

730.04 

331.57 

333.86 

102.63 

48.25 

262.94 

137.51 

84.67 

227.11 

854.42 

475.93 

58.11 

96.22 

534.62 

55.54 

557.22 

142.25 

60.10 

112.64 

86.74 

142.20 

78.64 

565.27 

35.52 

166.64 

47.15 

87.73 

1.26 
319.63 

156.02 

323.20 

•2,908.74 

394.54 

75.07 

349.21 

87.42 

12.10 

•1.045.64 

al, 086.20 

259.12 

751.60 

103.56 

•1,583.06 

44.51 

b2,991.17 

266.49 

205.28 

50.60 

80.52 

326.60 

194.43 

82.49 

136.75 

453.22 

368.42 

583.86 

410.16 

328.19 

186.60 

212.91 

807.72 

447.80 

127.21 

•1,107.44 

62.47 

331.29 

•850.31 

364.00 

•3,044.29 

541.18 

1.150.08 

•3,123.56 

454.30 

(15,485.15 

$15,033.48 

$12,560.37 

$14,476.61 

$12,250.60 

TABLE    15.— DREDGES. 


Year. 


§5 


o 


~.  S" 


Original   cost   

Repairs   to   and   including 1890 

Repairs 1891 

Repairs 1892 

Repairs 1893 

Repairs 1894 

rlepairs 1895 

Repairs 1986 

Repairs 1897 

Repairs 1898 

Repairs 1899 

Repairs 1900 

Repairs 1901 

Repairs 1902 

Repairs 1903 

Repairs 1904 

Repairs 1905 

Repairs 1906 

Repairs 1907 

Repairs 1908 

Repairs 1909 

Repairs 1910 


$11,300.00 


$19,525.00 

2,848.27 

199.28 

797.78 

766.71 

391.34 

•1,582.93 

•3.033.18 

806.32 

1,166.02 

1,123.26 

1,360.17 

931.50 

889.86 

306.70 

999.13 

903.92 

1,396.3S 

1,818.27 

t7.S59.91 

til, 721. 3S 

1,674.71 

Totals  to  date $48,102.20         $57,116.36         $62,101.97 

•New  hull,   etc.     tRepairs  to  Dec.  31.   1892.     tBurnt  and  rebuilt. 


tn,539.60 

536.03 

•5,801.75 

1,494.86 

713.00 

1,177.85 

423.26 

1,079.07 

1,029.55 

490.69 

747.92 

1,425.36 

449.03 

709.33 

2,646.86 

1.709.79 

1,210.24 

1,829.54 

1.788.47 


$19,450.00 
2,840.82 

•i, 52 5. 61 

•3,373.06 

27.92 

1,337.78 

1,904.42 

903.49 

•2,256.89 

•3,887.66 

614.45 

349.59 

822.36 

1,530.67 

2,223.93 

1,955.35 

2,546.13 

1,745.82 

2,837.16 

2,9R6.S4 

1,996.41 


$  4,704.44         $27,708.66 


2,032.36 
1,661.20 
639.33 
1,299.48 
1.462.74 
1.344.31 
1.646.45 
1,177.04 
1.266.11 
1,905.00 
1,040.71 
2,793.23 
2,171.35 
1,960.88 
."..512.48 
2.713.74 
2.S97.12 


1,081.41 

3. 10.). 0:1 
3.395. 7S 
3.650.21 
1.677.00 
2.681.56 
1.044.20 
2,692.51 
1,421.50 


$36,227.97         $48,758.04 


nual  miscellaneous  repairs,  has  been  kept  in 
good  condition. 

The  Vulcan,  oak  hull,  80x30x8  ft. ;  nominal 
repairs  to  1890;  hull  rebuilt  in  l.S92-l;<y3  and 
1898-1909;  condition  now  good,  although  an- 
nual repairs  have  been  large  for  the  past  eight 
years. 

The    Phoenix,   oak   hull,  80x8    ft.;   nominal 

repairs    to    1890;    hull    rebuilt    in    1895-1896- 

burned    and    entirely    rebuilt    using   a    portion 

f  lift  o'5'-,'"achinery  in   1908-1909,  at  a  cost 

°  Tu    '  '   "°^^  '"  ^°°''  condition. 

The  Geyser,  with  eleven  pontons,  was  built 
by  the  Lnited  States  at  small  cost,  using  an 
old  boiler  and  pump;  hull,  pine  100x20x4  ft  • 
pump  12-in.  suction ;  large  expenditures  each 
year  for  pump,  pipe  pontons,  etc.,  in  addition 
to  hull  repairs ;  condition,  bad. 

The  Hecla.  15-in.  suction  dredge,  with  eleven 
pontons,  built  by  United  States;  large  repairs 
every  year;  hull,  rir  and  oak;  1-20x20x5  ft  ■ 
rebuilt  1909-1910;  good  conditoin. 

Cost     of     Moving     Earth     by     Dump 

Wagons  Loaded  Through  a  Trap 

by  Fresno  Scrapers. 

Contributed    by   W    A.    Gillette,    Pacific   Electric 
Bldg.,  Los  Angeles.  Cal. 

I  have  taken  the  following  data  from  my 
daily  reports  on  an  earth  job  running  for  four 
months  and  involving  the  moving  of  2utj,M(X) 
cu.  yds.  of  earth  on  a  section  of  the  main  canal 
on  the  Vuma  reclamation  work.  The  work 
consisted  in  building  a  canal  84  ft.  wide  at  the 
bottom,  1-24  ft.  on  the  top.  lo  ft.  deep,  top  of 
embankment  "20  ft.  wide,  inside  slopes  -'  to  1 
outside  slope  3  to  1.    The  cuts  averaged  about 

0  ft.     However,  we  had  one  hillside  cut  32  ft 
and  much  of  the  work  was  hillside  cut  12  ft.  to 
16  ft.,  the  deepest  through  cut  being  about  12 
ft.;  average  haul  was  about  150  ft.,  extreme 
haul  about  500  ft. 

Tne  material  was  largely  sand  and  gravel, 
although  some  was  so-called  volcanic  ash  a 
light  yellow  soil.  Very  little  plowing  was 
necessary,  most  of  it  being  done  with  a  farm 
plow  and  two  mules.  A  small  amount  required 
four  mules  and  some  required  six  mules. 

The  cost  per  yard  was  nearly  18  cts.,  -nclud- 
ing  the  entire  cost  of  moving  on  to  the  work 
and  away,  which  was  about  2,500;  brushing  and 
clearing  cost  about  $800. 

In  California,  we  are  much  in  favor  of  the 
fresnos  for  hauls  up  to  200  ft.,  although  I  be- 
lieve 150  ft.  is  their  economic  limit.  Many 
contractors  contend  that  a  fresno  is  good  up  to 
400  ft.,  and  some  contractors  hold  that  a 
fresno  will  beat  a  wheeler  at  any  distance.  I 
proved  to  my  satisfaction  on  this  work  that  a 
wheeler,  even  with  a  drop  front  gate,  is  prac- 
tically no  good  at  all,  and  this  in  spite  of  my 
previous  preference  for  wheelers.  I  do  not 
mean  to  condemn  the  self-loading  wheelers 
with  the  tongue  arranged  so  as  to  take  the 
weight  off  the  neck  of  the  mules  because  I 
have  never  used  them. 

I  can't  say  that  in  this  work  the  elevating 
grader  tried  had  a  fair  chance,  because  the 
soil  was  so  sandy  it  would  hardly  elevate,  and 
most  of  it  would  not  elevate  at  all,  besides  it 
was  impossible  to  maintain  or  form  a  firm 
road  for  the  dump  wagons  to  travel  over, 
though  three  mules  were  used  on  a  2-cu.  yd. 
dump  wagon. 

Upon  the  economic  failure  of  grader  and 
wagons  for  hauls  of  200  ft.  and  over,  I  tried 
wheelers  up  to  400-ft.  haul.  1  soon  found  that 
it  was  costing  as  high  as  28  cts.  a  cu.  yd.;  and. 
as  the  bidding  price  was  2P4  cts..  I  knew  that 

1  must  try  some  other  method.  I  tried  the 
fresnos  on  these  long  hauls  up  to  400  ft.,  and 
that  was  worse,  costing  as  high  as  33  cts.  a 
cu.  yd.  Loading  in  wagons  by  hand  was  out 
of  the  question,  so  finally  I  decided  to  try  load- 
ing wagons  through  a  trap,  using  the  fresnos 
to  load  through  the  trap.  The  cut  was  about 
12  ft.  in  which  there  were  about  30.000  cu.  yds. 

The  first  move  was  to  make  a  trench  wide 
enough  to  drive  a  wagon  through  and  under 
the  trap  and  deep  enough  to  place  the  top 
of  the  trap  4  ft.  above  the  finished  canal  bot- 
tom. See  Fig.  1.  This  was  done  so  as  not  to 
be  compelled  to  lower  the  trap  or  raise  the 
bottom  dirt  over  4  ft.  to  the  top  of  the  trap. 
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TABLE    16.— QUARTER- BO.^TS. 


Cost       Mate- 
When  , — Dimensions — ^  with  rial 
No.  built.  Hull,  ft.   Cabin,  ft.  outfit,    of  hull. 


HULL,    PINE      OK  FIR. 
Remarks. 


CABINS,   PINE. 
Repairs 

and  out-  Condi- 
fit  to      tion, 
Dec.  31,  Dec.  31, 
1910.       1910. 


Life. 
Yrs. 
To     1882     75x20x3  'UO     t$  7U0     Pine    1SS2-1S91  no  repairs;  hull  rebuilt  1894 

and     1907 ;    laige    repairs    1898    and 

1909.  $4,319       Fair       28 

lis     1891     70x20x3  '55       1,414     Pine     Large    repairs    1897,    1899,    1902,    190.5, 

1907;   new  hull  1910,   fir.  3,205     Good        19 

47     1894     75x20x3         60x19       1,561     Pine     Nominal    repairs    to    1908    when    hull 

was  rebuilt.  1,628     Good       16 

71     1894     75x20x3         60x19       1,138     Pine     Nominal    repairs    to    1904;    large    re- 
pairs 1905-1907;    hull   rebuilt   1909.  2,763     Good        16 

183  1895  100x20x3  SO       2,698     Pine     Nominal    repairs    to    1909,    when    hull 

was  rebuilt.  3,199     Good        lo 

184  1895     00x18x3  45  871     Pine     Nominal    repairs    to    1910,    when    hull 

was   rebuilt.  1,558     Good       15 

!02     1895     70x20x3  55       1,328     Pine     Nominal    repairs    to    1907.    when    hull 

was  rebuilt.  2,269     Fair        15 

11     1893     75x20x3         60x19       1,648     Pine     Nominal    repairs    to    1910,    when    hull 

was  rebuilt.  2.206     Good       IG 

65     1893     40x16x2         30xlG  41G     Pine     Nominal    repairs    to    1907,    when    hull 

was   rebuilt.  698     Good        16 

94     1884     00x16x3         250     Pine     Small  repairs  to  1902,  when  hull  wa.s 

rebuilt;    new    bull   in    1910.  1.429     Fair        26 

91     1884     60x16x3         452     Pine     Small  repairs  to  1S95,  when  hull  wa.s 

rebuilt;   new  hull  in  1905.  1.400     Fair         26 

121  1892     52xl6x2H     40x12  430     Pine     Small  repairs  to  1903,  when  hull  was 

rebuilt;    new   hull   in    1910.  1.197     Good        28 

122  1892     52x16x2%     40x12  430     Pine     Small  repairs  to  1903.  when  hull  was 

rebuilt;   new  hull   in  1910.  1.198     Good       28 

123  1892     £.2x16x2%     40x12  430     Pine    Small  repairs  to  1903.  when  hull  was 

rebuilt:  new  hull  in  1908.  848     Fair        28 

124  1892     52x16x2%     40x12  430     Pine     Small  repairs  to   1903,  when  hull  was 

rebuilt;  new  hull  in  1908.  1,027     Good       28 

"0     1897     64x18x3         50x18       1,452     Fir       Small  repairs  to  1905,  when  hull  was 

rebuilt.  982     Good        13 

67     1893     66x18x3         46x18       1,727     Pine     Small  repairs  to  1907,  when  hull   was 

rebuilt.  2,831     Good        17 

69     1893     50x16  38x16  G07     Pine     Hull  partly  rebuilt  in  1904;  small  re- 

pairs in  other  years.  994     Good        17 

•A  good  part  of  the  expense  attached  to  these  boats  is  in  the  renewal  of  outfit. 
tThe  cost  of  No.  75  seems  small,   but  it  does  not   include  outfit. 


TABLE  17.— BUILDING  BOATS. 
Nos,    36    and    38,    hand-power    capstans;    No.    64,    steam  power. 
When  Dimensions  Material  Con-     Total  re-  Good 

No.     built,  of  hull,  ft.     of  hull.     Cost.  Remarks.  demned.      pairs.       life. 

36       1893       120x18x3       Pine       $1,385     .Vominal  repairs  to  hull  and  machinery 

to  1907    1908         $    975         14 

38       1893       120x18x3       Pine         1,385     Nominal  repairs  to  hull  and  machinery 

to  1902.     Bad  from  1903  to  1908 190S  .'.86  9 

64       1895       160x26x4       Fir  3,786     Nominal   repairs   for   four  years;   large 

repairs   1902  to  1908 1908  2,709         13 

HuUs   of   building  boats    were    not    rebuilt,    the   capstans,    etc.,   being   transferred  to  new  and   Im- 
pro\Vd  hulls. 


The  trap  floor,  which  rested  on  (ix(!-in.  posts, 
eight  on  each  side,  was  24  ft.  wide,  with  a  hole 
24x30  ins.  in  the  center,  through  which  the 
dirt  was  dumped.  On  each  side  of  the  hole 
was  bohcd  a  2x4-in.  cleat,  same  Icnsth  as  the 
hole  (30  ins.),  on  which  the  fresno  blade  would 
strike  to  assist  in  dumping  it.  Much  of  the 
time  the  fresno  crossed  the  trap,  which  was 
in  the  center  of  the  pit,  from  both  directions. 


fresno  loaders  at  $2.00,  $4,00 ;  one  dumper, 
$2.00;  or  a  total  of  $42.7.5  a  day.  We  loaded 
on  the  average  one  wagon  about  every  70 
seconds  with  an  estimated  average  of  1%  cu. 
yds.,  which  checked  closely  with  the  monthly 
estimates,  or  730  cu.  yds.  in  eight  hours,  or 
14(1  cu.  yds.  per  fresno.  which  is  about  oVi  cts. 
a  cu.  yd.  for  loading  by  trap. 

With  an  elevating  grader  we  have  the  fol- 


Fig.    1 — View    of   Trap   for   Loading    Dump    Wagons    by    Fresnos. 


I  used  five  .^-ft.  fresnos,  four  mules  each  and 
driver,  two  fresno  loaders,  one  dumper,  one 
"two-up"  plow,  and  iive  "three-up"  wagons, 
2  cu.  yds.,  most  of  the  time.  On  the  extreme 
haul  si.\  wagons  were  used. 

The  fixed  cost  for  loading  was  22  mules, 
$22.00;  five  fresno  drivers  at  $2,00,  $10.00;  sub- 
foreman.   $2.50;    one   plow   driver,  $2.25;    two 


lowing  itemized  cost  of  operation  :  lli  mules, 
$16.00;  elevator  man,  $4,00;  conveyor  man, 
$2.50 ;  lead  driver,  $3.00 ;  push  driver,  $2.50  ;  or 
total  $28.00 ;  and,  based  on  the  same  amount 
loaded,  which  would  also  be  a  fair  average,  730 
cu.  yds.  in  eight  hours,  we  have  a  loading  cost 
of  4  cts.  a  cu.  yd.  Therefore  where  there  is 
room  for  a  grader,  and  the  material  is  favor- 


able, the  grader  has  an  advantage  of  1?^  cts. 
a  cu.  yd. 

It  can  be  seen  that  in  sand  or  loose  gravel, 
or  where  the  lay  of  the  ground  is  unfavorable, 
or  the  quantity  of  excavation  is  not  sufficient 
to  warrant  the  purchase  cf  an  elevating  grader, 
the  trap  method  is  ideal. 

The  hauling  cost  was  as  follows :  Five 
"three-up"  wagons,  15  mules,  $15,00 ;  5  wagon 
drivers  at  $2.00,  $10.00;  1  dump  man,  $2.50, 
or  $2i'.5o  per  day,  or  a  total  of  $70.25  per  day 
of  »  hrs. ;  about  8V2  cts.  per  cu.  yd. 

1  found  that  my  average  overhead  cost 
chargeable  to  the  trap  gang  was  $14.00  per 
day,  and  this  included  supterintendent,  time- 
keeper, blacksmith  and  helper,  camp  and  stable 
help,  waterboy,  camp  stock  working,  and  camp 
stock  idle,  etc.  Adding  this  overhead  item 
made  $84.25  to  move  730  cu.  yds.,  or  II Vi  cts. 
a  cu.  yd. 

The  haul  increased  as  the  embankment  was 
built  out,  so  that,  at  the  last,  six  wagons  were 
used.  From  the  trap  to  the  beginning  of  the 
embankment  w^as  about  125  ft.,  and  the  dump 
extended  out  about  3o0  ft.  further. 

I  find  that  we  were  able  to  load  as  high  as 
1,000  cu.  yds.  many  days  with  the  five  loading 
fresnos,  or  200  cu.  yds.  per  fresno,  and  on 
some  days  more.  This  only  occurred  when  the 
dirt  w-as  bucked  down  hill  to  the  trap. 

1  think  the  reason  why  the  average  output 
per  day  per  fresno  was  only  140  cu.  yds.  was 
due  to  a  shortage  of  wafons  under  the  trap 
more  than  to  inability  of  the  loading  outfit. 

This  low  cost  of  moving  dirt  by  trap  and 
wapon  brings  out  another  interesting  point, 
namely  the  amount  of  earth  which  can  be 
moved  by  fresnos  on  short  hauls.  This  pit 
was,  on  an  average,  104  ft.  w-idc.  The  extreme 
distance  from  the  trap  hole  to  end  of  pit  was 
about  lOO  ft.,  showing  that  a  fresno  will  move 
200  cu.  yds.  in  eight  hours  on  a  down  hill  pull. 


A  Method  of  Timbering  Construction 
Shafts. 

Where  it  is  necessary  to  sink  and  timber 
small  temporary  shafts  the  methods  described 
below  should  be  useful  and  economical,  as  it 
shows  a  saving  in  material  and  labor  for  erec- 
tion over  the  square  set  method  commonly 
employed  in  mining  work.  The  feature  of 
the  method  lies  in  the  use  of  plate  joints  and 
only  four  posts  instead  of  eight,  as  would  be 
the  case  in  a  three  compartment  shaft,  if 
timbered  by  the  ordinary  methods.  The 
scheme  was  devised  by  Mr.  John  T.  Fuller,  for 
use  in  a  temporary  shaft  .'iUO  ft.  deep  and  his 
description  of  the  method  is  given  below  as 
abstracted    from   "Mines    and    Minerals." 

The  work  of  cutting  and  framing  these  tim- 
bers, steel  plates,  etc..  was  done  in  the  shops. 
The  bill  of  material  for  the  360  ft.  shaft 
shown  in  Fig.  1  is  as  follows : 

No. 
pieces.        Size.  Description. 

120        9"x3"X10'      \\  all  plates,  cut  as  shown. 
240        9"X3"X5' 3"  Studdles,    plain. 
120        9"X3"X5' 4"  Kividers,  plain. 
120        9"X3"X5'4"  lOnd  plates,   plain. 
162    sq.  ft.  2"  Flooring.   X  or  L.   W. 

72        9"X3"X3'2"  'oi.sts,   X  or  L.  W. 
1.890  sq.ft.  1"  Lagging. 

IS  24'  Ladders. 

52        4%"X3"X30'  Guides,   square  ends. 

18"X9"X%"    Studdle  plates.  S  or  W.  I. 
18"X9"X%"   Divider  and  end  plates,  S 

or  W.  I. 
4%"X3"X4'    Guide  joints. 
Timber  to  be   wedged   at  corners   and   behind 
dividers. 

100  %X6"  bolts,  guide  joints. 
50  V>X8"  bolts,  guide  joints. 
1,440  %X4"  bolts,  studdle  plates. 
3. 840  %X4"  bolts,  end  and  divider  plates. 

The  work  of  placing  the  timbering  for  the 
shaft  was  accomplished  in  33  shifts  or  11  days, 
including  the  complete  equipment.  The  con- 
ditions governing  the  design  were  the  strong 
rock  sides  of  the  shaft,  the  high  cost  of  tim- 
ber in  the  locality,  and  urgency  of  getting  the 
shaft  into  operation  in  the  shortest  possible 
time. 

All  timbers  were  made  of  3x9-in.  material 
and  all  plates  of  %-in.  wrought  iron  or  steel 
and  all  bolts  %  in.  in  diameter,  with  square 
heads. 

The  wall  plates  are  10  ft.  long,  with  %-in. 
checks  cut  in  each  end  to  receive  the  end 
plates,  and  with  similar  checks  to  receive  the 
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two  dividers.  These  four  checks  in  each  wall 
plate  are  the  only  actual  framing  in  the  whole 
system,  and  were  provided  simply  to  preserve 
alignment.  The  end  plates  and  dividers  are 
5  ft.  4  ins.  long  and  absolutely  plain  with 
the  exception  of  holes  bored  to  receive  the 
bolts. 

The  posts  or  studdles  are  5  ft.  3  ins.  long. 
All  joints  are  practically  plain  butt  joints,  the 
stability  and  necessary  rigidity  being  provided 
by  steel  plates. 

The  plates  both  for  the  "posts"  and  cor- 
ners, cut  from  V4-in.  material,  are  9.k18  ins. 
over  all,  drilled  to  receive  %-in.  bolts,  as 
shown. 

The  pump  and  ladder  compartment  is  di- 
vided off  from  the  cage  compartments  by  1-in. 
plank  nailed  to  the  dividers.  The  ladders  used 
are  24  ft.  long  with  steel  rungs  in  wooden 
frames.  The  line  of  ladders  is  broken  every 
18   ft.   by  platforms   as   shown. 

Tlie  method  lends  itself  equally  well  to  tim- 
bering from  the  bottom  upward  or  from  the 
top  down.  The  method  used  in  the  shaft 
described  was  to  place  the  "collar  set"  and 
hang  one  set  below  it.  These  sets  were 
used  as  guide  sets  from  which  plumb  lines 
were  hung.  The  timbering  was  then  started 
from  the  bottom  of  the  shaft  by  first  placing 
6x9-in.  timbers  secured  by  hitches  cut  in  the 
sides  of  the  shaft  just  below  the  360  ft.  level. 
This  set  was  carefully  adjusted  to  line  and 
securely  blocked  to  position.     The  main  tim- 


bermg  of  the  shaft  was  then  built  up  rapidly, 
much  hke  the  erection  of  steel  for  a  building. 
The  men  worked  on  temporary  platforms  of 
2-in.  plank  slung  across  the  completed  sets, 
which  were  easily  shifted  up  from  set  to  set 
as  the  work  progressed. 

The  "end  plates,"  "posts"  and  "dividers"  of 
a  set  were  sent  down  in  the  bucket  first.  Then 
the  two  "wall  plates,"  with  the  steel  plates 
already  bolted  in  place,  were  lowered  and 
quickly  bolted  in  place  on  top  of  the  "posts," 
which  had  in  the  meantime  been  bolted  to  the 
set  next  below.  .\s  quickly  as  three  succes- 
sive sets  had  been  thus  connected,  they  were 
carefully  tested  with  the  lines  and  blocked  in 
place. 

The  cage  guide  and  ladderway  were  car- 
ried  up   simultaneously  with  the   timbering. 

In  the  shaft  in  question,  washers  were  used 
behind  each  bolt;  but  if  greater  strength  and 
stability  are  required  two  plates  may  be  used 
as  indicated  at  A',  Fig.  1. 

While  the  timbering  as  described  is  more 
particularly  adapted  for  small  shafts  with  good 
sides,  it  can  be  used  successfully  for  larger 
shafts  with  fairly  bad  sides  by  cutting  down 
the  distance  between  sets,  or  lagging  behind 
the  sets,  or  both. 

The  plate  method  can  be  used  with  larger 
timbers  than  9x3  ins.  by  increasing  the  size 
and  weight  of  the  plates  and  bolts  propor- 
tionally. 

In    shafts    much    larger    than    the    one    de- 
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scribed,  however,  it  would  hardly  be  advisable 
to  use  timbers  as  light  as  9x3  ins.,  even  with 
good  strong  sides,  owing  to  the  liability  of 
distortion. 

In  shafts  from  10x7  ft.  down,  however, 
where  the  timbering  is  required  to  do  prac- 
tically nothing  but  act  as  a  support  for  the 
guides  pump  and  ladderways.  this  light  tim- 
bering is  economical  and  amply  strong.  In 
the  shaft  described  very  little  of  the  weight  of 
the  4-in.  column  pipe  came  directly  on  the 
timbering,  as  it  was  supported  by  a  pedestal 
block  at  the  bottom  and  a  special  clamp  at 
the   top. 


A     Manganese     Steel     Steam     Shovel 

Dipper. 

A  new  steam  shovel  dipper  known  as  the 
"Missabe"  is  shown  in  the  accompanying  il- 
lustration. Three  of  these  dippers  were  put 
in  service  at  Panama  about  one  year  ago  and 
have  borne  out  the  builders'  claims  of  dura- 
bility and  efficiency.     Every  part  of  the  dip- 


Fig.    1— Design   of   Timbering   for  a   Small    Temporary    Shaft. 


Manganese  Cast  Steel  Steam  Shovel  Dipper. 

per,  including  the  back,  is  of  cast  manganese 
steel.  This  insures  durability  and  a  minimum 
cost  in  repairs,  owing  to  the  toughness  and 
wearing  quality  of  this  metal. 

The  dipper  body  is  composed  of  only  two 
castings — the  front  and  back  -halves,  this 
giving  great  rigidity  and  eliminating  the  work- 
ing and  straining  of  the  part.^  which,  in  the 
dipper  built  up  of  plates,  tends  to  cause  loosen- 
ing of  rivets.  The  bail  brackets  are  set  at  an 
angle  conforming  to  the  line  of  pull  on  the 
bail,  and  by  putting  them  against  projecting 
shoulders  cast  on  the  sides  of  the  front  cast- 
ing the  shearing  strain  is  relieved  from  the 
bail  bracket  rivets- 

Another  feature  is  the  placing  of  the  joint, 
between  the  front  and  back  casting,  behind 
the  tjail  bracket  so  that  the  digging  strain 
does  not  tend  to  pull  the  dipper  apart.  The 
teeth  are  riveted  on  as  usual,  but  arc  held  un- 
usually rigid  by  means  of  notches  in  the  lip 
and  siielf  or  offset  on  the  outside  of  the  lip, 
upon  which  rests  that  portion  of  the  tooth 
which  is  on  the  outside  of  the  lip. 

When  extra  protection  for  the  front  of  the 
dipper  is  desired,  a  renewable  bottom  band 
as  well  as  runners  or  shoes  can  be  furnished 
when  desired,  or  they  may  be  cast  integr.illy 
with  the  dipper  front.  .Ml  pin  holes  in  bails. 
hinge  brackets  and  dipper  stick  brackets  are 
provided  with   renewable  bushings. 

This  dipper  is  built  in  all  sizes  for  the  var- 
ious makes  of  steam  shovels  and  dipper 
dredges,  and  is  claimed  by  the  manufacturers 
to  have  a  life  of  three  or  four  times  that 
of  the  built-up  type.  It  is  manufactured  by 
the  Edgar  .Mien  American  Manganese  Steel 
Q(^.  Chicago,  III. 

Instructor  in  Machine  Shop,  Foundry. 
Etc. — The  I'.  S.  Civil  Service  Coiiimission 
will  hold  an  exnmination  on  .July  24,  1''12. 
to  secure  cligibles  for  instructor  in  ma- 
chine, pattern,  forge  shop,  and  foundry,  at 
$1,20(1   per  antnim. 
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Costs  of  Drilling  in  Alaskan  Mines. 

The  accompanying  table  gives  the  drilling 
records  for  four  mines  in  Alaska  for  the  year 
1911.  The  records  are  taken  from  the  annual 
reports  of  the  companies  as  published  in  the 
Engineering  &  Mining  Journal.  Wages  were 
$3. .50  for  machine  drillers  and  $3.25  for  help- 


TABLE    OF   DRILLING   RECORDS   FOR   FOUR  ALASKAN   MINES. 


Examination  for  Steel  Bridge  Designer. — 

An  examination  has  been  announced  by  the 
United  States  Civil  Service  Commission  for 
the  purpose  of  securing  eligibles  to  fill  two 
vacancies  in  the  position  of  steel  bridge  de- 
signer in  the  Philippine  Island  service.  Only 
male  applicants  will  be  admitted  to  the  exam- 
ination. The  salaries  paid  will  range  from 
$2,0i»(i  to  $2.-500  per  annum,  according  to  the 
ability  and  experience  of  the  successful  appli- 
cants. .Applicants  other  than  the  two  receiv- 
ing highest  rank  in  the  examination,  will  be 
carried  on  a  list  of  eligibles  for  similar  posi- 
tions in  the  Philippine  service  when  vacancies 
occur.  Applicants  must  be  between  2'>  and  40 
years  old  at  the  time  of  the  examination.  .Ap- 
plicants should  apply  to  the  United  States 
Civil  Service  Commission.  Washington,  D.  C., 
for  form  B.  I.  A.  2. 


Bullion 
Claim. 

Footage    drilled    during    year 266,172 

Tonnage  broken    252.701 

Footage  drilled  per  ton  broken 0.95 

Average  machine  shifts  per  day  in  ore 10.24 

Average  machine  shifts  per  day  in  waste 1.05 

Average  machine  shifts  per  day,  total 11.29 

Average  tons  broken  per  machine  shift 32.5 

Average  footag:e  drilled  per  machine  shift Zi.2 

Cost  per  machine  shift: 

Labor    $8.59 

Explosives     2.88 

Supplies,   power,   repairs,   etc 5. 38 

Totai  cost  per  machine  shift $16.85 

Rate  of  drilling  per  machine  shift,  feet: 

Stoplng    32.71 

Cutting   out    34.91 

Development    35.57 

Average  tons  broken  per  machine  shift: 

Stopmg    57.70 

Cutting    out    16.94 

Development   S.64 

Tonna.ge  broken  per  foot  drilled: 

Sloping    1.7IM 

Cutting    out    0.485 

Development  0.242 

-Average  number  of  machines  employed: 

Stoping    4.85 

Cutting    out    3.66 

Development   2.78 

•Approximately. 


,— Alaska  Unlted.- 
Ready 


700-ft. 

Claim. 

249,622 

210,350 
0.82 
10.49 
0.06 
10.55 
27.4 
33.2 

$  7.36 
2.68 
0.85 


Alaska 
Mexican. 
367,712 
340,536 
0.93 
14.65 
2.20 
16.S5 
27.8 
30.1 

$  7.55 
2.34 
4.62 


Alaska 

Treadwell. 

920,J45 

1,021.765 

0.90 

39.28 

4.59 

43.87 

32.74 

29.42 

$  6.86 
2.62 
4.02 


$15.89 

$14.51 

$13.50 

2S.58 
33.90 
41.26 

28.58 
31.32 
34.78 

31.05» 
38.45* 
32.92* 

40.67 

15.94 

7.04 

36.25 

13.95 

8.01 

39.04* 
16.30* 

s.yu* 

1.42 
0.47 
0.17 

1.2G 
0.45 
0.23 

5.92 
1.54 
3.09 

11.28 
2.54 
3.03 

ROADS      AND      STREETS      SECTION 


Cost  of  Repairing  Sheet  Asphalt  Pave- 
ment in  Brooklyn,  N.  Y. 

The  maintenance  and  repairs  of  all  sheet 
asphalt  pavements  in  the  Borough  of  Brook- 
lyn. N.  Y..  which  are  out  of  contract  guaran- 
tee arc  cared  for  by  a  municipal  asphalt  re- 
pair plant.  This  plant  was  placed  in  opera- 
tion in  June,  1!I07,  and  was  described  in  the 
May  27,  1908,  issue  of  Encineerinc;  &  Con- 
tracting. The  plant  is  operated  as  one  of 
the  divisions  of  the  office  of  the  Chief  Engi- 
neer of  the  Bureau  of  Highways  of  the 
Borough.  The  superintendent  of  the  plant  is 
in  charge  of  details  in  connection  with  its 
operation,  and  reports  directly  to  the  Chief 
Engineer  of  the  Bureau. 


1911  in  connection  with  the  work  of  the  plant 
was  as  follows : 

Foremen    8 

Engineers     y 

Sto^e^s     

Asphalt   workers    13s 

Laborers    i' 

Trucks    21 

Total    IS  I 

The  organization  consisted  of  one  plant 
gang,  composed  of  one  foreman,  one  engineer, 
two  stokers,  19  asphalt  workers  and  one  la- 
borer ;  and  eight  street  gangs.  Seven  of  these 
street  gangs  were  each  made  up  of  one  fore- 
man, one  engineer,  15  asphalt  workers  and 
three  trucks.  The  remaining  gang  included 
one  engineer,  15  asphalt  workers,  one  laborer 
and  three   trucks.     The  maximum  number  of 
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City. 


During  1911  the  municipal  plant  cared  for 
200.36  miles,  or  4,638,256  sq.  yds.  of  asphalt 
pavement.  The  following  data  on  the  opera- 
tion of  the  pl.int  in  this  year  are  tiken  from 
a  report  of  Mr.  H.  H.  Schmidt,  Chief  Engi- 
neer   Bureau   of   Hi.shways. 

The   average   number   of   men   employed   in 


street  gangs  employed  was  eight,  of  which  at 
least  two  were  required  at  all  times  to  restore 
paxements   over   openings. 

Experience  in  Brooklyn  has  shown  that  it 
is  not  practical  to  have  a  maintenance  gang 
restore  the  pavement  over  these  openings  ex- 
cept  in   cases   where   such   an   opening   comes 


directly  within  its  path.  Therefore,  the  ma- 
jority of  the  work  of  the  restoration  of  pave- 
ment over  openings  or  cuts  is  done  by  the 
two  before-mentioned  gangs. 

For  the  purpose  of  maintenance  the  borough 
is  divided  into  10  districts,  in  each  one  of 
which  is  located  a  district  inspector,  who 
covers  all  the  paved  streets  in  his  district 
once  a  month,  and  reports  all  defects  found. 
The  maintenance  defects  are  taken  from  his 
report  and  turned  over  to  the  foremen  of  the 
asphalt  gangs  by  districts,  an  entire  district 
being  cleaned  up  by  a  gang  before  it  is  shifted 
to  another  district. 

This  district  organization  is  strictly  ad- 
hered to  until  some  time  in  July.  By  that 
time  the  defects  which  accumulate  during  the 
winter  months  are  pretty  well  taken  care  of, 
and  after  that  the  gangs  are  sent  to  specific 
locations  reported  by  the  district  inspectors, 
or  placed  on  larger  jobs  which  take  some 
time  to   complete. 

The  two  gangs  on  restoration  of  cuts,  how- 
ever, are  obliged  to  continue  their  work  dur- 
ing the  entire  season,  and  it  is  often  neces- 
sary to  put  a  third  or  even  a  fourth  gang  on 
this  work.  These  gangs  would  not,  of  course, 
pass  by  a  wear  hole  if  it  came  directly  under 
their  observation,  but  they  would  not  repair 
any  except  those  coming  directly  within  the 
line  of  their  operations. 

During  1911  it  was  found  in  the  latter  part 
of  .August  that  there  was  not  sufficient  work 
to  warrant  operating  the  plant,  and  the  same 
was  shut  down  for  three  weeks.  An  allowance 
of  one  week's  pay,  in  accordance  with  the 
law.  was  made  to  the  men  during  this  period. 
Late  in  the  season  the  gangs  arc  again  as- 
signed to  districts,  and  an  endeavor  is  made 
to  clean  up  all  defects  before  winter  sets  in. 

For  at  least  ten  years  it  has  been  customary 
in  this  borough  to  show  the  unit  cost  per  cu. 
ft.  of  material  laid  in  the  street  on  mainte- 
nance repairs.  This  method  w^as  continued 
after  the  asphalt  plant  began  its  operations, 
and  is  the  method  at  present  in  use.  In  ex- 
planation of  this  method  the  report  states : 

The  thickness  of  the  wearing  surface  on  vari- 
ous asphalt  paved  streets  in  this  borough  when 
liid  has  always  been  2  ins.,  but  this  varies 
greatly  after  the  pavement  has  been  down  .a 
few  years.  We  maintain  pavements  varying  In 
thickness  from  less  than  1  in.  to  2  ins.  If, 
therefore,,  we  were  to  charge  against  the  vari- 
ous thicknesses  merely  the  cost  per  square  yard 
of  repairs,  we  would  charge  as  much  per  square 
yard  against  the  street  where  the  pavement  is 
1  in.  thick  as  where  It  is  2  Ins.  thick.  It  would 
be  possible,  of  course,  to  have  the  foreman 
measure    the    thickness   of   each    patch    and    b.v 


July  17,  1912. 


ENGINEERING    &     CONTRACTING 


67 


TABLE   I.— AMOUNT   OF   WOUK    PERFORMED  IN  CONNECTION   WITH   MAINTENANCE  RE- 
PAIRS   TO    PAVEMENTS    AND    RESTORING    OPENINGS. 


Wearing  surface. 
Class  o(  work.  Boxes.  Cu.  ft. 

Maintenance    25,056         233,020.8 

Restoring   7,326  68.131. S 

Totals     32,382         301,152.6 


Boxes. 
5,913.3 
2,449.5 


-Binder.- 


Cu.  ft. 

57.705.37 
23.S82.G3 


Concrete. 

Sq.  yds. 

1,065.42 

11,245.16 


;,36S.O         81,588.00         12.310.58 


using  this  measurement  calculate  the  exact 
amount  of  material  required  to  malve  a  certain 
repair.  This  would,  however,  complicate  mat- 
ters very  much  and  would,  after  all.  be  getting 
back  to  the  cubical  measurement  and,  therefore, 
the  rational  thing  to  do  is  to  use  the  cubic  foot 
in  the  first  place,  thus  eliminating  the  neces- 
sity for  the  measurement  of  thickness  by  the 
foreman,  and  also  the  additional  calculation  re- 
quired to  convert  the  square  yards  laid  back  to 
cubical  measurement,   or  vice  versa. 

The  accompanying  tables  show  in  detail  all 
expenditures  at  the  asphalt  plant  during  the 
year  1911,  as  well  as  the  cost  of  the  work. 
These  costs  do  not  include  overhead  charges. 
by  which  is  meant  the  salaries  of  those  who 
compile  these  data,  also  the  office  work  on 
payrolls,  and  the  proportionate  share  of  the 
salary  of  certain  others  who  are  in  a  measure 
connected  with  the  asphalt  plant.  In  almost 
each  case  only  a  very  small  share  of  the 
salaries  of  those  above-mentioned  could  be 
charged  to  the  cost  of  operating  the  asphalt 
plant,  and  in  every  case  their  time  is  so  much 
divided  among  the  various  kinds  of  work 
which  they  are  doing  that  it  is  a  difficult  mat- 
ter  to    obtain    an    accurate    statement    of   the 


TABLE  II.— EXPENDITURES  FOR  THE 

YEAR. 

Superintendent  asphalt  repairs,  salary.$  2,500.00 

Superintendent's  automoljile,  operation  2,264.97 

Plant   labor,   including  foremen 17,250.17 

Street   labor,    including   foremen 82,369.89 

Trucking     27,052.95 

Repairs   to  plant   5,676.59 

Repairs   to  tools  and  equipment 4,783.71 

Hire   of   Lutz   surface   heater 1,490.00 

Arranging   paving    districts 197.50 

Cleaning    yards    123.80 

Removing   snow   from   yard 2j.75 

Dumping  privilege,  6,737  loads  at  60c..  4.042.20 

Dumping  privilege,  123%  loads  at  76c..  93.86 

Dumping  privilege,  200  loads  at  25c...  50.00 
Refined    asphalt,     2,001.887       tons.       at 

$21,558    (average)    43,156.68 

Binder  stone,    784. 78   cu.   yds.,   at   $1.25 

(average)    980.98 

Binder  stone,  2,625  cu.  vds..  at  $1.04...  2,730.00 

Binder  stone,  226  cu.   yds.,  at  $1.15 259.90 

Binder  stone,   labor  unloading,    etc....  180.69 

Broken  stone,  4  cu.   yds.,   at  $1.65 6.60 

Broken  stone,  S  cu.  vds.,  at  $1.70 13.60 

Broken  stone,  780.5  cu.  yds.,  at  $1 780.50 

Brick,    common.    200,    at    $8 1.60 

Brick,    fire.   2.075.   at   $35 72.63 

Cement,    104.25  bbls.,  at  $1.17 121.97 

Cement,   672.25  bbls..   at   $1.18 793.25 

Cement,   35.25  bbls.,  at  $1.20 42.30 

Cement,   9.75  bbls.,  at  $1.22 11.90 

Cement,  172  bbls.,  at  $1.30 223.60 

Cement,  206.75  bbls.,  at  $1.36 281.18 

Coal,  egg.,  33.05  tons  at  $5.78 191.03 

Coal,  egg,  242.44  M  wt..  at  $2.525 612.16 

Coal,  pea,  167  tons  at  $4.05 676.35 

Coal,   pea,   1,361.45  M  wt.,  at  $1.92 2,613.98 

Fire  clav,  2  bbls..  at  $2 4.00 

Fuel  oil,   8,466  gals.,  at  $0.35 296.31 

Fuel   oil,   1,212  gals.,  at  $0.0375 45.45 

Hardwood,  138.01  cords,  at  $7.80 1,076.4? 

Hardwood,   50  cords,  .at  $10 500.00 

Hardwood,    47.25    cords,    at    $8.40 396.90 

Labor    handling   and    hauling 78.72 

Lumber,    1,183    ft.    B.    M..    at   various..  33.26 

Nails    5.52 

Oil.  cylinder.  320  gals.,  at  various 103.56 

Oil,   kerosene,    4,606  gals.,   at  various. .  31S.45 

Oil,   machine,   9S7  gals.,   at  various. . .  .  167.15 

Residium  oil.  15,923  gals,  at  $0.07i4 1.154.42 

Labor   handling    14.06 

Sand.  278  cu.  vds.,  at  $0.50 139.00 

Sand,    79  cu.  yds.,  at  $0.64 50.56 

Sand,   12.5   cu.   vds..   at   $0.90 11.25 

Sand,  ]  cu.  vd.,  at  $0.95 .9.t 

Sand,  77.5  cu.  vds.,  at  $1.10 85.25 

Sand,    4.03S  cu.   vds.,   at  $0.61 2,463.18 

Sand,   6S4  cu.  yds.,  at  $0.51% 362.26 

Sand,    10,479    cu.    yds.,      at    $0.53,      less 

1.63914   cu.  yds.  grit,   at  $1 3,914.62 

Stone  dust.  1,809.2  tons,  at  $3.15 5,698,98 

Labor   unloading  and    handling 604.88 

Misc.,    supplies,    babbit    metal,    waste. 

pick   handles,    hardware,    etc 365.19 

Grease  and  paints,  axle  grease,  Albany 

Grease,  turpentine,  white  lead,  etc.  .  293,57 

Total  expenditures  $219,846.26 

Total  fixed  charges 7.798,56 

Grand   total    $227,644.82 


amount  chargeable  against  the  work  of  the 
asphalt  plant.  About  2  cts.  per  cu.  ft.  should 
be  added  to  the  cost  shown,  to  cover  that 
portion  of  the  salaries  of  those  above-men- 
tioned, chargeable  against  the  work  of  the 
asphalt  plant. 

The  unit  cost  per  sq,  yd.  of  concrete  shown 
in  the  tables  includes  in  every  case  the  break- 
ing down  and  removal  of  the  old  pavement 
and  concrete. 

The  total  plant  product  in  1911  was  40,750 
boxes,  or  382,140.6  cu-  ft.  This  total  was 
made  up  of  82,.382  boxes  (301,152.6  cu.  ft.) 
of  wearing  surface  mixture,  and  8,368  boxes 
(81,588  cu.  ft.)  of  binder  mixture.  Table  I 
shows  the  amount  of  work  performed  in  con- 
nection with  maintenance  repairs  to  pavements 
and  restoring  openings.  The  plant  value  on 
Jan.  1,  1911,  was  $41,923.39  and  the  better- 
ments during  the  year  included  three  surface 
heaters,  $387.01;  3,.306  lbs.  canvas  covers, 
$322.34 :  and  miscellaneous  tools  and  gang 
equipment,  $8(31.49,  making  the  grand  total 
value  $43,494.23.  The  fixed  charges  were  as 
follows : 
Depreciation    on    plant    for    1      year     on 

$41,923.39,    at    10  per  cent $4,192.32 

Depreciation    on    betterments 46.72 

Interest  on  plant  values  at  5  per  cent...  2,096.11i 
Interest  on  payments  on  betterments...  23.36 
Rent  of  plant  grounds 1.440.00 


Total     $7,798.56 


TABLE   III.— SUMMARY  OF  EXPENDITURES. 


General    supervision 
Fixer    charges    


2,500.00 
7,798.56 


General  expenses — 

Supplies — 

Coal     

Wood    

Oil,   grease,   hardware,    etc. 

Superintendent's    automobile 
(oper.ation)     

Dumping    privilege    

Repairs  to  plant 

Repairs   to    tools   and    equip- 
ment     


Special  costs — 

Hire  of  Lutz  heater $ 

Arranging  oaving  districts. . 

Cleaning   yards    

Removing  snow   trom  yards. 


Asphalt   Materials — 
2,382  boxes  wearing  surface 
mixture.    1,832.861    tons   re- 
fined   asphalt    $  39,512.82 


$     4,093.52 
2.052.10 
1,706.69 

2.264.97 
4,186.06 
5,676.59 

4  783. 

$      1.490.00 

197.50 

123. SO 

25.75 

$  10,298.56 


24.763.64 


1,837.05 


14,579   gals,   residium  oil. 

1.S09.2    tons   stone   dust 

15,201  cu.   yds.  asphalt  sand. 

8,368  boxes  binder  mixture, 
169.026  tons  refined  as- 
phalt     

1.344  gals,    residium   oil 

3,635.78  cu.  yds.  binder  stone 

Concrete   materials — 

792.5  cu.  yds  stone i 

448  cu.   yds.  sand 

1,200.25    bbls.    cement 


1,069.83 
6,303.86 
6,730.06 

$     3,643.86 

98.65 

4.151.57 

800.70 

287.01 

1,474.20 


Plant  labor — 
Foremen,  438.84  days,  at  $4.50.$  1,974.77 
Engineers,      289.93    days,      at 

$4.50    1,304.68 

Stokers,    649.16    days,    at    $3.       1,947.47 
Asphalt    workers.      109   days, 

at    $3    327.00 

Asphalt  workers,  4.330  days. 

at   $2.50    10,82,5.04 

Laborers,   348.4S  days  at  $2,50        871.21 


53,616.; 


-,894. OS 


2,561.91 


Street   labor — 
Foremen.  978.11  days,    at  $4.50  $  4,401.50 
Foremen,  1,056.69  days,  at  $4       4,226,78 
Engineers,   1,865.44  days,     at 

$4.50    

Asphalt   workers,     107   days, 

at    $3    

Asphalt      workers,      25,895,46 

days,  at  $2.50 

Laborers,    115   days, 

Trucking— 
Teams    and    trucks 
days,   at 


—     17.250.17 


at   $2.. 50 


8.394.46 
321.00 


64.738.65 
287.50 


4„508,82 

$6 S  27,052.95 


82,369.89 


27.052,95 


TABLE  IV.— ANALYSIS  OK  MAINTENANCE 
COSTS. 

Wearing  Con- 
surface.  Binder.      crete. 

General  and            Per      Per  Per  Per     Per 

special  costs.           box.  cu.  ft.  box.  cu.  ft.  sq.yd. 

Superintendence    »0.056  $0,006  $0,056  $0,006  $0,019 

Supt.'s    auto Ool       .005  .051  .005      .017 

liepalrs   to  plant       .128       .014  .128  .013 

Repairs   to   tools       .108       .011  .108  .011        077 

Dumping  privilege     .094       .010  .094  .010       .030 

Coal    092       .010  .092  .009 

Wood     046       .005  .046  .005       .." 

Misc.  supplies, 

etc 038      .006  >038  .004      .058 

Hire  of  Lutz 

heater 095       .006       

Depreciation 095       .010  .095  .019       .031 

Interest    047       .005  .047  .005      .016 

Rent     033       .004  .033  .003       .010 

Total    $0,861     $0,092  $0,788  $0,081  $0,258 

Wearing:  Con- 

surface.         Binder.      cret". 
Material  Per      Per     Per      Per     Per 

costs.  box.  cu.  ft.    box.  cu.  ft.  sq.yd. 

Asphalt    $0,220  $0,131  $0,435  $0,043 

Residium  oil 033       .004       .012       .001 

Stone  dust 195       .021       .: '.'. 

.\sphalt    sand    ..       .208       .022       

Binder  stone 496       .051       

Broken  stone $0,065 

Concrete  sand 02i 

Cement 120 

Total    $1,606  $0,178  $0,943  $0,097  $0,208 

Wearing  Con- 
surface.  Binder.       crete 
Labor  and                 Per      Per  Per      Per      Per 
trucking  costs.         box.  cu.  ft.  box.  cu.  ft..sq.yd. 

Plant   labor    $0,423  $0,046  $0,423  $0,043       

Street    labor    ...     1.694       .182  1.694       .174  $0,625 

Trucking 556       .060  .556       .057       .284 

Total    $2,673  $0,288  $2,673  $0,274  $0,909 

Wearing  Con- 
surface.  Binder.      crete. 
Per      Per  Per      Per      Per 
Total  costs.              box.  cu.  ft.    box.  cu.  ft.  Sq.vd. 
General    costs    . .  $0,861  $0,092  $0,788  $0,081  $0,258 
Material  costs  ..     1.656       .178  .943       .097      .208 
Labor  and  truck- 
ing costs    2.673       .288  2.673       .274       .909 

Total     $5,190  $0,558  $4,404  $0,452  $1,375 

The  cost   per  sq.   yd.   for  wearing  surface  on 

the  basis   that  1  cu.   ft.   makes  5/9  sq.   yd.  of  2 

in.  surface  would  be  about  $1.00. 


Grand  total  of  costs. 


.$227,644.82 


TABLE    V— ANALYSIS   OF  RESTORING 
COSTS. 

Wearing  Con- 
surface.  Binder.      crete. 
General  and            Per      Per  Per      Per     Per 
special  costs.           box.  cu.  ft.    box.  cu.  ft.  sq.j^. 
Superintendence    $0,056  $0,006  $0,036  $0,006  $0,017 

Supt.'s  auto 051       .005  .051       .005       .015 

Repairs   to   plant       .128       .014       .128       .013       

Repairs  to  tools.       .108       .011  .108       .011       .071 

Dumping  privilege    .094       .010  .094       .010       .02* 

Coal     092       .010       .092       .009       

Wood 046       .005  .046       .OK,      ... 

Misc.  supplies. 

etc 038       .004  .038       .004       .054 

Depreciation     . . .       .095       .010  .095       .010      .029 

Interest    047       .003  .047       .005       .011 

Rent     033       .004  .033       .003       .010 

Totals    $0,788  $0,084  $0,788  $0,081  $0.2S8 

Wearing  Con- 

surface.  Binder.    ■  crete. 

Material  Per      Per      Per      Per      Per 

costs.  box.  cu.  ft.    box.  cu.  ft.  sq.yd. 

Asphalt     $1,220  $0,131  $0,435  $0.04S       

Rpsidlum    oil    ...       .033       .004       .012       .001 

Stone  dust 195       .021       

Asphalt  sand  ...       .208       .022       

Binder  stone 496       .031       

Broken  stone $0.OS3 

Concrete  sand 02.1 

Cement 110 

Totals    $1,636  $0,178  $0,943  $0,097  $0.20S 

Wearing  Con- 
surface.  Binder.  crete. 
Labor  and                 Per      Per  Per      Per  Per 
trucking  costs.         box    cu.  ft.    box.  cu.  ft.  sq.yd. 
Plant    labor    ....   $0,423  $0,046  $0,423  $0,043  .... 

Street  labor   1.976       .213  1.976       .203  $0.64'< 

Trucking 746       .080  .746       .076  .194 

Totals    $S.14J  $0,339  $3,145  $0,322  $0.S42 

■Wearing  Con- 
surface.  PInder.       crete. 
Per      Per  Per      Per      Per 
Total  cost.i.              box.  cu.  ft.    box.  cu.  ft.  sq.yd. 
General    costs    . .   $0,788  $0,084  $0,788  $0.0«1  $0,238 
Material  costs  ..     1.6R6       .178  .943       .097       .208 
Labor  and  truck- 
ing costs    3.141:       .339  S.145       .322       .842 

Totals    T5.5,89  $0,601  $4  876  $0,500  $1.2SS 

On  the  basis  that   1   cu.   fl.  will  make  .'  9  so. 

yd.  of  2-In.  wearing  surface,  the  cost  per  s<|.  yd. 

would  bo  about  $1.0S. 
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Cost  per 

sq.  yd. 

$0,034 

065 


Tear. 

guarantee. 

sq.  yd. 

1902 

698.566 

$0.0579 

1903 

1,227,034 

.0732 

1904 

1,275,088 

.0422 

1905 

1,324,236 

.0345 

1906 

1,424,579 

.03.i0 

1907 

1,738,436 

.0557 

1908 

2,515,160 

.0384 

1909 

3,227,929 

.028 

1910 

4,232,839 

.028 

1911 

4,638,256 

.034 

Yardage.  Total  cost. 

All   streets    4,638,256     $157,270.32 

Railroad    streets    . .     614,815         40.100.02 
Non-railroad     sts.     4,023.441       117,170.30  .029 

TABLE  VIII. 
yards  pave-  Cost  of  mainte- 
ment  out  of    nance  per 

Alaintained  by 
Contract. 
Contract. 
Contract. 
Contract. 
Contract. 

Contract  and  Bu- 
reau of  Highways 
Bur.  of  Highways. 
Bur  of  Highways. 
Bur.  of  Highways. 
Bur.    of    Highways. 


Table  II  shows  the  expenditures  for  the 
year  and  inchides  the  fixed  charges,  super- 
vision, labor,  material  and  supplies.  Table  111 
is  summary  of  the  figures  given  in  Table 
II.  Table  IV  is  an  analysis  of  the  main- 
tenance repair  costs  and  Table  V  is  an  an- 
alysis of  the  costs  of  restoring  openings. 
Table  VI  shows  the  comparative  unit  costs 
of  asphalt  repairs  since  the  plant  has  been 
in  operation.  Table  VII  is  a  summary  of  the 
cost  of  maintenance  for  1911  of  all  sheet 
asphalt  pavements,  out  of  guarantee  in  the 
borough,  and  Table  VIII  shows  the  cost  of 
maintenance  of  asphalt  pavements  out  of 
guarantee  from  1902  to  1911. 
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The  New  Specifications  of  the  Board  of 

Local   Improvements   of   Chicago. 

111.,  for  Creosote  Wood  Block 

Pavement. 

The  Board  of  Local  Improvements  of  Chi- 
cago, 111.,  has  lately  gotten  out  new  specifica- 
tions for  the  construction  of  creosoted  wood 
block  pavements  in  that  city.  The  new  speci- 
fications differ  from  the  old  ones  in  a  number 
of  the  requirements.  The  method  of  treating 
the  timber  is  specified  more  fully  and  provi- 
sion is  made  for  the  use  of  oil  which  shall  be 
a  distillate  obtained  w'hoUy  from  coal  tar.  In 
addition  the  new  specifications  provide  that  an 
asphaltic  filler  may  be  used.  The  following 
is  an  extract  of  the  specifications  as  far  as 
they  relate  to  the  creosoted  wood  block  wear- 
ing surface : 

Blocks. — The  blocks  shall  be  cut  from  south- 
ern       yellow  pine,   tamarack  or 

southern  black  gum  timber.  Only  one  kind  of 
wood,  however,  shall  be  used  on  the  work.  The 
blocks  shall  be  not  less  than  5  ins.  In  length, 
nor  more  than  10  ins.  In  length,  but  shall 
average  6  ins.  in  length.  The  depth  shall  be  . . . 
ins.,  and  the  width  shall  be  3%   ins. 

All  blocks  shall  be  made  of  sound  timber  and 
shall  he  free  from  any  defects  which  will  be 
detrimental  to  the  life  of  the  block  or  Interfere 
with  the  proper  laying  of  the  same.  Each 
block  shall  have  at  le.-ist  66  per  cent  of  heart 
wood. 

The  blocks  shall  be  carefully  protected  from 
the  effect  of  the  sun  and  we.ather  before  and 
after  treatment  and  until  laid. 

Timber. — The  timber  shall  be  that  known  to 
the  trade  as  "prime"  timber  and  of  a  texture 
permitting  satisfactory  treatment  as  herein- 
after specified,  and  shall  be  subject  to  inspection 
at  the  works  in  the  stick  or  at  any  time  during 
the  process  of  preparation  or  thereafter.  The 
timber  shall  be  sound,  square-edged,  free  from 
bark,  shakes,  large  or  loose  or  rotten  knots, 
red  heart,  worm  or  knot  holes,  or  any  other 
defects  which  will  be  detrimental  to  its  strength 
or  durability.  No  second  growtli  timber  or  lob- 
lolly pine  will  be  accepted. 

With  southern  yellow  pine  tim- 
ber, the  annual  rings  in  the  3  ins.  measured 
radially  from  the  center  of  the  heart  shall 
average  not  less  than  8  to  the  inch. 

When  the  timber  for  the  blocks  is  only 
partially  seasoned,  the  Board  of  Local  Improve- 
ments may  require  the  same  to  be  piled  in  such 
a  manner  and  tor  such  a  length  of  time  as  will 
prepare  it  for  the  treatment  herein  specified. 

The  Board  of  Local  Improvements  may  at 
any  time  reject  in  bulk  all  timber  that  does 
not    fulfill    the    above    requirements,    and    order 


same  removed  and  properly  culled  before  being 
returned  to  the  mill. 

Treatment. — The  blocks  shall  be  placed  in  an 
air-tight  cylinder  where,  by  means  of  steam  and 
the  vacuum  pump  the  sap  in  the  blocks  will  be 
vaporized  and  the  moisture  in  them  removed. 
During  the  process  of  steaming  a  ven  shall  be 
kept  open  in  the  cylinder  to  permit  the  escape  of 
water,  air  and  condensed  steam  in  the  cylinder. 
After  the  heating  or  steaming  period,  the  drain 
or  vent  In  the  bottom  of  the  cylinder  shall  be 
opened  and  all  moisture  removed  from  the  cyl- 
inder. During  the  vacuum  period  the  tempera- 
ture in  the  cylinder  must  be  above  the  boiling 
point  of  water  under  existing  vacuum. 

When  the  cylinder  is  thoroughly  drained  a 
vacuum  of  not  less  than  20  ins.  (Hg.)  shall  be 
maintained. 

When  the  blocks  are  thoroughly  dry  the  cyl- 
inder shall  be  filled  with  oil  destroying  a 
vacuum  of  not  less  than  20  ins.  (Hg.)  and 
pressure  shall  then  be  .applied  and  increased 
gradually  to  not  more  than  200  lbs.   per  sq.   in. 

and  maintained  until  pounds  of 

oil  have  been  forced  into  and  retained  in  each 
cubic  foot  of  timber  and  imtil  the  oil  has 
impregnated  the  blocks  to  the  satisfaction  of  the 
Board  of  Local  Improvements.  The  pressure 
period  on  the  oil  shall  be  continuous  and  of  a 
duration  of  not  less  than  3  hours.  After  the 
surrounding  oil  has  been  removed,  the  blocks 
shall  remain  in  the  closed  cylinder  for  a  period 
of  30  minutes  to  allow  the  excess  oil  on  the 
surface  of  the  blocks  to  drain  off.  The  oil  thus 
dniined  off  shall  be  forced  back  into  the  treating 
tank  in  order  to  determine  the  amount  of 
impregnation.  In  the  process  of  treating  the 
blocks,  a  correction  must  be  made  for  any  water 
contained  in  the  cylinder.  Compensation  shall 
also  be  made  for  le.aks  and  other  wastes  of  oil 
that    may  occur  during   treatment. 

If.  In  the  treatment  of  the  blocks,  more  oil  Is 
injected  per  cubic  foot  of  timber  than  is  called 
for  in  the  specifications,  such  excess  oil  must  not 
be  removed.  The  temperature  of  the  oil  after 
entering  the  cylinder  shall  not  be  lower  than 
165°  F.  The  cylinder  shall  be  provided  with 
.sufflclent  steam  coils  to  fully  maintain  this  tem- 
per.ature  throughout  injection. 

The  oil  tanks  and  cylinder  in  which  the  blocks 
are  treated  shall  be  equipped  with  the  neces- 
sary gauges,  thermometers  and  draw-cocks  In 
order  to  facilitate  a  thorough  Inspection  of  the 
materials  and  treatments.  The  cylinder  shall  be 
equipped  with  the  proper  connections  and  ap- 
paratus for  artificially  seasoning  timber  before 
the  impregnation  with   the  creosote  oil. 

The  plant  shall  be  provided  with  proper 
means  for  obtaining  the  absolute  measurement 
and  weight  of  all  oils  entering  the  cylinder  and 
the  amount  of  oil  absorbed  by  the  blocks. 

Oil.— 1.  The  oil  shall  be  distillate  obtained 
wholly  from  coal  tar. 

2.  It  is  required  by  this  specification  that  the 
oil  used  shall  be  wholly  a  distillate  oil  obtained 
only  by  distillation  from  coal  tar.  No  other 
material,  of  any  kind,  shall  be  mixed  with  it. 

3.  The  oil  shall  contain  not  more  than  1  per 
cent  of  matter  insoluble  in  hot  benzol  and 
chloroform. 

4.  Its  specific  grravlty  at  25°  C.  shall  be  not 
less  than  1.08  and  not  more  than  1.12. 

5.  The  oil  shall  be  subject  to  a  distilling  test 
as  follows: 

The  apparatus  for  distilling  the  creosote  must 
consist  of  a  stoppered  gl.ass  retort  having  a 
capacity  as  nearly  as  can  be  obtained,  of  8  ozs. 
up  to  the  bend  of  the  neck,  when  the  bottom  of 
the  retort  and  the  mouth  of  the  off-take  are  In 
the  same  plane.  The  bulb  of  the  thermometer 
shall  be  placed  %  in.  above  the  liquid  in  the 
retort  at  the  beginning  of  the  distillation,  and 
this  position  must  be  maintained  throughout  the 
operation.  The  condensing  tube  shall  be  at- 
tached to  the  retort  by  a  tight  cork  joint.  The 
distance  between  the  thermometer  and  the  end 
of  the  condensing  tube  shall  be  22  Ins.,  and 
during  the  process  of  the  distillation  the  tube 
may  be  heated  to  prevent  the  congealing  of  the 
distillates.  The  bulb  of  the  retort  and  at  least  2 
ins.  of  the  neck  must  be  covered  with  a  shield 
of  heavy  asbestos  paper  during  the  entire 
process  of  distillation,  so  as  to  prevent  heat 
radiation,  and  between  the  bottom  of  the  retort 
and  the  flame  of  the  lamp  or  burner  two  sheets 
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of  wire  gauze  each  20  mesh  fine  and  at  least  6 
ins.  square  must  be  placed.  The  flame  must  be 
protected  against  air  currents. 

The  distillation  shall  be  continuous  and  uni- 
form, the  heat  being  applied  gradually.  It  shall 
be  at  a  rate  approximately  one  drop  per  second, 
and  shall  take  from  30  to  40  minutes  after  the 
first  drop  of  distillate  passes  into  the  receiving 
vessel.  The  distillates  shall  be  collected  in 
weighed  bottles  and  all  percentages  determined 
by  weight  in  comparison  with  dry  oil.  When 
100  grams  of  the  oil  are  placed  in  the  retort  and 
subjected  to  the  above  test,  the  amount  of  dis- 
tillate shall   not  exceed  the  following: 

Up    to    150°    S..      2    per    cent. 

Up  to   210°   C,    10  per  cent. 

Up  to  235°   C,    20   per  cent. 

Up  to  315°   C,   40  per  cent. 

The  distillation  of  the  oil  shall  be  carried  to 
355°  C.  The  residue  thus  obtained  when  cooled 
to  15°  C.  shall  not  be  brittle,  but  shall  be  of  a 
soft  waxylike  nature  so  that  it  can  be  readily 
indented  with  the  finger.  When  a  small  portion 
of  this  residue  is  placed  on  white  filter  paper 
and  warmed,  the  oil  spot  produced,  when  viewed 
by  transmitted  light,  shall  appear  of  an  amber 
color. 

The  contractor  shall  deliver  to  the  Board  of 
Local  Improvements  an  affidavit  from  the  in- 
dividual manufacturing  the  blocks  (if  manu- 
factured by  an  individual),  from  the  managing 
officer  of  the  corporation  manufacturing  the 
blocks  (if  manufactured  by  a  corporation)  and 
by  an  active  memt:)er  of  the  firm  manufactur- 
ing the  blocks  (it  manufactured  by  a  firm), 
setting  foilh  that  all  oil  used  for  treating  the 
blocks  for  this  contract  Is  a  distillate  oil  obtained 
wholly  and  entirely  by  distillation  from  coal 
tar  and  that  it  is  free  from  any  adulteration. 

Oil. — The  oil  shall  be  a  pure  coal  tar  product, 
free  from  any  adulteration.  It  must  not  contain 
any  petroleum  oil  or  any  product  obtained  from 
petroleum,  and  shall  contain  not  more  than  5 
per  cent  of  matter  insoluble  in  hot  benzol  and 
chloroform.  No  oil  obtained  wholly  or  in  part 
from  water   gas  tar  or  oil   tar  will   be  accepted. 

The  specific  gravity  of  the  oil  shall  not  be  less 
than  1.10  nor  more  than  1.13  at  25°  C. 

This  oil  is  subjected  to  a  distilling  test  similar 
to  that  for  the  first  mentioned  oil. — Editors. 

Laying. — The  blocks  shall  be  laid  in  parallel 
courses    across    the    roadway    at    an    angle    of 

approximately     degrees    from    the 

center  line  thereof,  except  at  the  intersections  of 
all  alleys,  where  they  shall  be  laid  at  right 
angles  with  the  center  lines  thereof.  On  inter- 
sections and  junctions  of  lateral  streets,  the 
blocks  shall  be  laid  at  an  auj-rle  of  4  5°  with  the 
line  of  the  street,  unless  otherwise  ordered  by 
the  Engineer.  The  blocks  shall  be  laid  with 
the  fiber  of  the  wood  running  in  the  direction  of 
the  depth.  Gutters  shall  be  constructed  as 
directed  by  the  Engineer.  The  courses  shall 
break  joints  alternately  by  a  lap  of  not  less 
than  2  ins.  and  the  blocks  shall  be  driven  to- 
gether except  where  joints  for  expansion  are 
constructed  as  follows :  On  each  side  of  the 
roadway  a  longitudinal  joint  shall  be  formed  by 
placing  a  l^/^  in.  board  on  edge  against  the  curb. 
The  blocks  shall  be  firmly  laid  against  said 
boards.  The  boards  shall  remain  in  place  until 
tlie  blocks  are  rolled,  and  immediately  preceding 
the  application  of  the  filler  as  hereinafter  speci- 
fied, they  shall  be  carefully  removed  without  dis- 
turbing the  adjacent  blocks. 

The  blocks,  when  set.  shall  be  rolled  with  a 
steam  roller  weighing  not  less  than  five  tons, 
until  firmly  bedded  and  brought  to  a  uniformly 
even  surface.  After  rolling,  all  imperfect  blocks 
shall  be  removed  and  replaced  by  perfect  blocks. 
Broken  blocks  shall  not  be  used  except  to  bre^k 
joints  in  starting  courses  and  in  making  closures. 
If  the  blocks  that  have  been  laid  should  become 
wet  before  the  filler  is  applied,  they  must  be 
taken  up  and  reset  at  the  contractor's  expense, 
if  the  Engineer  so  directs.  In  no  case  will  teams 
be  allowed  on  the  work  before  the  wearing 
surface   is  completed. 

Asphaltic  Filler. — After  rolling,  the  surface  of 
the  pavement  shall  be  swept  clean  and  the  joints 
between  the  blocks  and  expansion  joints  shall 
be  filled  with  an  asphaltic  filler  which  shall  be 
free  from  water,  coal  tar  pitch,  or  any  product 
of  coal  or  water  gas  tar.  It  shall  adhere  firmly 
to  the  blocks,  be  pliable  at  all  climatic  conditions 


to  wlii._h  it  will  be  subjected,  and  conform  to  the 
following  requirements: 

It  shall  have  a  specific  gravity  of  not  less 
than  0.965  at  77°  F. 

It  shall  have  a  melting  point  of  not  less  than 
110  and  not  more  than  100°  F. 

It  shall  have  a  penetration  of  not  less  than 
20  nor  more  than  50. 

The  bitumen  of  the  asphaltic  filler  shall  be 
soluble  in  carbon  tetra  chloride  to  the  extent 
of  at  least  98^4  per  cent. 

The  asphaltic  filler  shall  be  heated  to  a 
temperature  of  not  less  than  280°  nor  more  than 
350°  F.,  and  shall  be  applied  in  such  a  manner 
that  all  spaces  between  the  blocks  will  be  com- 
pletely filled,  the  temperature  of  heating  to  be 
varied  within  these  limits  according  to  the 
nature  of  the  asphaltic  filler  used  and  at  the 
discretion  of  the  Board  of  Local  Improvements. 
In  applying  the  asphaltic  filler  care  must  be 
taken  to  use  the  least  amount  necessary  to 
properly  fill  the  joints  and  hold  the  top  dressing. 
The  blocks  must  be  dry  at  the  time  of  the 
application  of  the  filler. 

The  contractor  shall  provide  the  Board  of 
Local  Improvements  with  a  duplicate  delivery 
ticket  for  each  and  every  consignment  of  as- 
phaltic filled  delivered  on  the  work.  This  ticket 
must  be  signed  by  the  consignor  and  be  of  a  form 
approved  by   the   Board  of  Local  Improvements. 

Pitch  Filler. — After  rolling,  the  surface  of 
the  pavement  shall  be  cleaned  and  the  joints  be- 
tween the  blocks  and  expansion  joints  shall  be 
filled  with  a  "straight  run"  paving  pitch  obtained 
from  gas  house  tar.  No  pitch  from  coke  oven  tar 
shall  be  used.  It  shall  be  of  such  quality  and 
consistency  as  will  be  approved  by  the  Board  of 
Local  Improvements.  The  pitch  shall  contain 
not  less  than  28  per  cent  nor  more  than  35  per 
cent  of  free  carbon,  and  shall  have  a  melting 
point  at  a  temperature  of  not  less  than  14  5° 
and  not  more  than  155°  F.  The  pitch  must  be 
used  at  a  temperature  of  not  less  than  300° 
and  not  more  than  350°  F.  In  applying  the 
pitch,  care  must  be  taken  to  use  the  least 
amount  necessary  to  properly  fill  the  joints  and 
hold  the  top  dressing. 

The  contractor  shall  provide  the  Board  of 
Local  Improvements  with  a  duplicate  delivery 
ticket  for  each  and  every  load  or  tank  of 
paving  pitch  delivered  on  the  work.  This  ticket 
must  be  signed  by  the  consignor  and  be  of  a 
form  approved  by  the  Board  of  Local  Improve- 
ments. 

Cement  Grout  Filler. — After  rolling,  the  sur- 
face of  the  pavement  shall  be  swept  clean  and 
tlie  joints,  except  as  hereinafter  provided,  be- 
tween the  blocks  shall  be  filled  with  a  cement 
grout  filler  composed  of  equal  parts  by  volume 
of  clean,  sharp,  dry  sand  and  Portland  cement, 
the  same  to  be  thoroughly  mixed  dry,  after  which 
water  shall  be  added,  forming  a  liquid  of  the 
consistency  of  thin  cream.  From  the  time  the 
water  is  added  until  the  grout  is  floated  Into 
the  joints  of  the  pavement,  the  mixture  must  be 
Itept  in  constant  motion,  and  immediately  after 
applying  to  the  pavement  it  shall  be  thoroughly 
swept  into  all  the  joints.  The  grout  or  filler  shall 
be  applied  in  two  or  more  courses.  The  first 
course  shall  fill  the  interstices  between  the  blocks 
to  within  2%  ins.  of  the  top.  the  .same  to  be  left 
undisturbed  and  sufiicient  time  allowed  to  elapse 
for  the  first  application  to  stiffen.  The  follow- 
ing courses  or  applications  shall  be  mixed  in 
like  manner,  except  that  the  mixture  shall  be 
slightly  thicker  than  that  of  the  first  course. 
To  avoid  a  possibility  of  the  grout  thickening  at 
any  point,  water  shall  be  applied  ahead  of  the 
sweeping   by   spraying. 

The  expansion  joints  and  joints  between  the 
blocks  in  a  space  of  2  ft.  In  width  adjacent  to 
the  gutters  and  around  all  covers  to  sub-surface 
improvements,  shall  be  filled  with  a  "straight 
run"  paving  pitch  obtained  from  gas  hou.se  tar. 
No  pitch  from  coke  oven  tar  shall  be  used.  It 
shall  be  of  such  quality  and  consistency  as  will 
be  approved  by  the  Board  of  Local  Improve- 
ments. The  pitch  must  be  used  at  a  temperature 
of  not  less  than  300°  and  not  more  than  350°  F. 
The  pitch  shall  contain  not  less  than  28  per  cent 
nor  more  than  35  per  c  nt  of  free  carbon,  and 
shall  have  a  melting  point  at  a  tcmticralurc  of 
not  less  than  145°  an.-l  not  more  tlian  ir>.-)"  !•'. 

Sand  Filler. — After  rolling,  the  surface  of  the 
pavem.ent    shall    be    swept   rn^--     •■■'    the   Joints, 


except  as  hereinafter  provided,  between  the 
blocks  shall  be  filled  with  clean,  warm,  fine 
sand,  which  shall  be  swept  Into  the  Joints  until 
the  same  are  completely  filled. 

The  expansion  joints  and  joints  between  the 
blocks  In  a  space  of  2  ft.  in  width  with  adjacent 
to  the  gutters  and  around  all  covers  to  sub- 
surface improvements  shall  be  filled  with  a 
"straight  run"  paving  pitch  obtained  from  gas 
house  tar.  No  pitch  from  coke  oven  tar  shall  be 
used.  It  shall  be  of  such  quality  and  con- 
sistency as  will  be  approved  by  the  Board  of 
Local  Improvements.  The  pitch  must  be  used  at 
a  temperature  of  not  less  than  300°  and  not  more 
than  350°  F.  The  pitch  shall  contain  not  less 
than  28  per  cent  nor  more  than  35  per  cent  of 
free  carbon  and  shall  have  a  melting  point  at  a 
temperature  of  not  less  than  145°  and  not  more 
than    155°   F. 

Sand  Filler. — After  rolling,  the  surface  of  the 
pavement  shall  be  swept  clean  and  the  joints, 
except  as  hereinafter  provided,  between  the 
blocks  shall  be  filled  with  clean,  warm,  fine  sand. 
which  shall  be  swept  into  the  joints  until  the 
same  are  completely  filled. 

The  expansion  joints  and  the  joints  between 
the  blocks  in  a  space  4  ft.  wide  in  the  middle  of 
the  roadway  shall  be  filled  with  a  "straight  run" 
paving  pitch  obtained  from  gas  house  tar.  No 
pitch  from  coke  oven  tar  shall  be  used.  It  shall 
be  of  such  quality  and  consistency  as  will  be 
approved  by  the  Board  of  Local  Improvements. 
The  pitch  must  be  used  at  a  temperature  of  not 
less  than  300°  and  not  more  than  350°  F.  The 
pitch  shall  contain  not  less  than  28  per  cent  nor 
more  than  35  per  cent  of  free  carbon,  and  shall 
have  a  melting  point  at  a  temperature  of  not 
less  than  145°  and  not  more  than  155°  F. 

Top  Dressing. — Immediately  after  the  filling  of 
the  joints,  the  surface  of  the  pavement  shall  be 
covered  to  a  depth  of  V4  in.  with  screened,  hot, 
torpedo  sand. 


Road  Surfacings  for  Highways  in  Cali- 
fornia.— In  a  paper  read  at  the  annual  con- 
vention of  the  Supervisors  of  California 
counties,  Mr.  Austin  B.  Fletcher,  Chief  En- 
gineer California  Highway  Commission, 
outlined  the  type  of  road  surfacings  which 
probably  would  he  used  by  the  Commis- 
sion. He  stated  that  on  many  miles  of 
road  in  the  mountainous  districts  the  only 
work  would  probably  be  to  lessen  the 
grades,  widen  the  roadbeds,  increase  the 
radii  of  the  curves  and  provide  proper 
drainage.  He  stated  that  in  other  less  se- 
cluded localities  and  where  the  travel  is 
greater,  a  higher  type  of  roadway  should 
be  constructed.  There  the  gravels  may  be 
used,  and  if  there  is  no  great  amount  of 
motor  traffic  the  water-bound  macadam  may 
suffice.  Where  the  automobiles  are  more 
plentiful,  but  still  not  very  numerous,  the 
type  of  road  known  as  "oil  macadam"  may 
well  be  employed.  Such  a  road  should  cost 
but  little  more  in  this  state  than  its  parent, 
the  water-bound  macadam,  when  it  is  built, 
with  but  a  small  amount  of  oil  rich  in  as- 
phaltic content,  in  the  upper  course  of 
stone,  near  the  surface,  and  on  the  surface 
itself  where  it  acts  as  a  protecting  carpet  to 
the  road  proiier.  .\.gain.  when  the  traffic  is 
heavier,  and  on  the  main  routes  between 
large  centers  of  population,  it  will  be  whol- 
ly reasonable  to  construct  a  pavement  with 
a  thin  base  of  cement  concrete  and  to  place 
on  it  a  thin  wearing  coat,  half  an  inch  or 
less  in  thickness,  composed  of  a  .ijood  as- 
phaltic cement  and  stone  screenings  or 
coarse  sand,  or  a  combination  of  the  screen- 
ings and  sand.  Experience  in  other  states 
also  indicates  that  the  heavy  asphaltic  oil 
may  be  used  in  place  of  the  more  expensive 
asphaltic  cement.  Such  a  coat  will,  of 
course,  wear  off  in  two  or  three  years,  but 
the  cost  of  renewing  it  is  almost  negligible 
when  compared  with  the  cost  of  mainte- 
nance of  some  other  kinds  of  pavement. 
When  properly  made  the  concrete  base 
should  be  long  lived.  In  some  places,  where 
the  traffic  is  extremely  heavy,  it  will  doubt- 
less be  necessary  to  employ  a  thicker  wear- 
ing coat  on  the  concrete  base,  composed  of 
the  well  known  a.'^phalt  mixture  so  much 
used  for  city  pavements. 
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WATER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The   Design  and  Specifications  of  the 

Sacramento  Water  Supply  Wood 

Pipe  Line  of  the  El  Paso  & 

Southwestern  Ry.  Co.,  in 

New  Mexico. 

Plans  and  specilications  have  been  prepared 
by  the  Engineering  Department  of  the  El 
Paso  &  Southwestern  Ry.  Co.  for  a  wood 
pipe  line  to  deliver  water  from  the  Sacra- 
mento Mountains  to  the  railroad,  in  New  Mex- 
ico. The  length  of  the  proposed  pipe  line  is 
30  miles.  It  drops  from  an  elevation  of  8,300 
ft.  on  Sacramento  Creek  in  the  mountains  to 
an  elevation  of  4,000  ft.  at  the  railroad  on 
the  plain  below.  The  pipe  line  is  designed 
to  carry  3,000,000  gals,  per  24  hours. 

The  slopes  of  the  various  segments  of  the 
hydraulic  grade  line,  beginning  at  Station  0 
on  the  Sacramento  Creek,  and  the  correspond- 
ing lengths  and  diameters  of  the  pipe  line,  as 
taken  from  a  condensed  map  and  profile  of 
the  line,  are  given  in  the  following  tabula- 
tion : 

Slope  of  hydraulic 

grade  line  in  Length  of  line.    Diam.  of  pipe, 

ft.  per  1.000  ft.  Ft.  Ins. 

16  l.SOO  6% 

30  10.800  6 
35  2,000  6% 
40  2,000  TA 
2S.4  12.500  9 

7.8  15,000  12 

15  5,300  10% 

45  19,700                          SV4 

80  2.900                          7% 

31  2S,000                          9 
7.8  50,000  12 

The  diameters  of  the  pipes  in  relation  to 
the  various  hydraulic  grade  lines  above  in- 
dicated, and  the  specifications  for  the  manu- 
facture of  the  pipe,  are  based  upon  the  e.\- 
piricnce  of  the  engineers  with  110  milcs_  of 
wood  pipe  in  a  pipe  line  system  of  135  miles 
in  length  for  the  Bonito  water  supply,  of 
the  same  railroad,  which  was  constructed  a 
few  years  ago.  A  description  of  the  Bonito 
pipe  line  was  published  in  Engineering  and 
Contracting  of  April  13,  1910.  The  only 
exception  to  the  precedent  above  cited  is  in 
tlie  matter  of  cast  iron  collars  called  for  in 
the  specifications  here  given.  These  collars 
were  adopted  for  the<c  specifications  after 
satisfactory  tests  of  their  efficiency  on  test 
pipe  experiments  conducted  under  the  direc- 
tion of  the  engineers  in  El  Paso. 

Mr.  J.  L.  Campbell,  Engineer  of  Mainte- 
nance of  Way,  sent  us  the  accompanying 
specifications  at  our  request.  Mr.  Campbell 
states  that  the  specifications  here  given  em- 
body the  results  of  the  experiments,  knowl- 
edge, and  conclusions  of  the  engineering  de- 
partment to  date,  relative  to  wood  pipe.  We 
quote  as  follows   from  Mr.  Campbell's  letter : 

In  our  Bonito  water  supply  mentioned,  a 
wood  and  tenon  joint  is  used,  and  some  of  it  is 
under  a  maximum  pressure  of  130  lbs.  per  sq. 
in.  Our  experience  and  experiments  indicate 
that  the  cast  iron  collar  will  make  a  stronger 
and  a  tighter  joint  for  high  pressures,  although 
such  trouble  as  we  have  had  from  leakage 
through  the  all  wood  Joints  under  high  pressure 
appears  to  be  from  lack  of  thoroughness  and 
cfliciency  in  the  manufacture  of  portions  of  the 
pipe.  Much  of  the  old  line  under  the  maximum 
pressure  of  130  lbs.  per  sq.  in.  has  given  no 
trouble  from  leakage.  On  the  upper  section  of 
the  Bonito  pipe  line.  16  ins.  in  diameter,  extend- 
ing from  Bonito  Creek  to  our  Nogal  reservoir, 
a  distance  of  about  11  miles,  some  of  which 
pipe  is  under  a  pressure  of  130  lbs.  per  sq.  in., 
the  weir  measurements  at  the  intake  of  the  pipe 
line  and  at  the  discharge  at  the  lake  habitually 
check  within  a  few  thousand  gallons,  and  there 
does  not  appear  to  be  any  appreciable  loss 
from  leakage. 

We  have  concluded  that  the  round  band  is 
preferable  to  the  flat  band,  especially  in  the 
efficiency   of   the   fastenings   at    the   ends   of   the 


sf'iral  winding,  and  in  the  smaller  surface  of 
tlie   round   band   exposed   to   corrosion. 

We  believe  that  a  wood  pipe  line,  properly 
designed,  constructed  and  laid,  for  a  specified 
working  pressure,  and  in  conformity  with  the 
general  requirements  of  the  specifications 
herewith,  will  give  about  as  good  a  wood  pipe 
line  of  the  kind  specified  as  can  be  constructed, 
and  that  such  a  pipe  line,  kept  constantly  full 
of  water  under  pressure,  will  prove  to  be 
durable    and    satisfactory    in    service. 

Of  course,  the  detailed  dimensions  and  figures 
given  in  these  specifications  are  applicable  only 
to  our  Sacramento  water  supply  for  the  desired 
qu.antity  of  water  and  the  conditions  under 
which    it   is   to  be   obtained. 

High  pressure  and  the  crushing  strength  of 
the  wood  staves  will  control  the  diameter  and 
spacing  of  the  bands,  rather  than  an  economical 
stress  in  the  band.  In  order  to  approximate  an 
economical  stress  in  the  latter  when  the  pres- 
sure is  high,  a  small  band  and  a  close  spacing 
are  required  rather  than  a  larger  band  and 
wider  spacing. 

The  specifications  for  the  wood  pipe  line 
of  the  Sacramento  w'ater  supply,  for  a  pres- 
sure of  SO  lbs.  per  sq.  in.  follow : 

Character. — This  pipe  shall  be  machine  made 
spiral  banded  wood  stave  pipe. 

Staves. — The  staves  shall  be  made  of  live, 
clear,  straight  grained  and  sound  pine.  fir. 
cypress,  cedar  or  redwood,  thoroughly  seasoned, 
out  of  wind  and  free  of  knots,  checks,  shakes, 
pitch  pockets  or  streaks  and  worm,  insect  or 
bird  eaten  or  bored  wood.  They  shall  be  ac- 
curately milled  and  planed  to  perfect  line  and 
surface  on  all  sides  and  edges  and  shall  have  a 
finished  thickness  of  Hi  ins.  The  Interior  and 
the  exterior  faces  of  the  staves  shall  be  finished 
to  true  circles  concentric  with  the  longitudinal 
center  axis  of  the  pipe.  The  edges  of  staves 
shall  be  cut  on  lines  radial  from  the  center  of 
the  pipe.  A  semi-circular  or  ^''-shaped  groove 
.ibout  %  in.  wide  and  deep  shall  be  cut  longi- 
tudinally the  full  length  of  the  stave  on  the 
midline  of  one  edge.  On  the  other  edge,  a  bead 
of  corresponding  location,  size  and  shape  to 
completely  fill  the  groove  shall  be  cut. 

Bands. — The  pipe  bands  shall  be  round  and 
they  shall  be  made  of  pure   iron  containing  of: 

Sulphur,  not  more  than  .020  per  cent. 

Carbon,    not   more  than   .020   per  cent. 

Phosphorus,  not  more  than  .005  per  cent. 

Manganese,  not  more  than  .000  per  cent. 

Silicon,  not  more  than  .000  per  cent. 

When  drawn,  these  bands  shall  have  a  tensile 
strength  not  less  han  48.000  lbs.  per  sq.  In.: 
an  elastic  limit  not  less  than  32.000  lbs.  per 
sq.  in.:  an  elongation  not  less  than  35  per  cent; 
and  a  ductility  that  will  permit  the  bands  to  be 
spliced  by  twisting  into  st.andard  telegraph  wire 
splices  without  sign  of  fracture  in  the  metal 
which  shall  be  homogeneous  In  composition, 
structure,   ductility  and  strength. 

Staples  and  Lugs. — All  staples  and  lugs  used 
to  fasten  the  bands  on  the  pipe  shall  be  made 
of  the  quality  of  iron  above  specified  for  bands. 

Gage. — Five  sizes  of  band  shall  be  used  as 
follows: 

No.   1  diameter  .285  in. 

No.   2  diameter  .265  in. 

No.  3  diameter  .245  In. 

No.   4  diameter  .225  in. 

No.  5  diameter  .205  in. 

Staples  shall  be  1  in.  long  and  shall  be  made 
of  No.  8  wire. 

Lugs  shall  be  made  of  3-lG  in.  iron  with  two 
spikes  on  the  bottom  1  in.  long  and  two  side 
ears  projecting  %  in.  above  the  scat.  The  width 
of  the  lug  seat  shall  be  equal  to  3  diameters  of 
the  band.  The  points  of  the  staples  and  spikes 
shall  be  turned  to  cut  across  the  grain  of  the 
wood  to  avoid  splitting  the  staves.  Lugs  shall 
be  cut  and  stamped  to  required  form. 

Galvanizing. — All  bands,  staples  and  lugs  shall 
be  galvanized  by  pure  zinc  thoroughly  applied 
in  a.  uniform  and  adhesive  coat  weighing  2  ozs. 
per  sq.  ft.  of  covered  surf.ace.  The  iron  shall  be 
free    of   dirt,    grease,    rust,    scale    and    all    other 


foreign  matter.  Acids  used  in  the  cleaning  and 
preparatory  process  shall  be  neutralized  so  as 
to  prevent  corrosion  by  them  under  the  zinc. 
The  entire  process  of  galvanizing  shall  be 
faithfully  and  completely  executed  under  the 
supervision  of  a  chemist  experienced  in  gal- 
vanizing. 

If  a  galvanized  sample  shows  removal  of  zinc 
or  a  copper  colored  deposit  after  four  1-minute 
immersions  In  copper  sulphate,  each  followed 
by  washing  In  water,  the  lot  of  galvanized  wire 
from  which  the  s.ample  was  cut  sh.all  be  rejected. 
The  copper  sulphate  solution  shall  consist  of 
34.5  parts  of  copper  sulphate  in  100  parts  of 
water  and  it  shall  have  a  specific  gravity  of 
1.185  at  70°  F.  When  used  for  testing,  the 
solution  shall  have  a  temperature  between  60" 
and  70°   F. 

Winding. — The  band  shall  be  spirally  wound 
with  uniform  pitch  on  the  pfpe  from  end  to 
end.  spigots  excluded,  by  a  winding  machine 
.and  under  tension  great  enough  to  slightly 
embed  the  band  into  the  wood;  produce  perfect 
contact  between  the  band  and  the  staves:  and 
draw  the  joints  between  all  staves  to  a  close 
and  watertight  contact  throughout.  Loose  wind- 
ing or  deep  crushing  of  the  wood  shall  cause 
the  rejection  of  pipe  so  wound. 

The  first  two  turns  of  the  band  shall  He 
against  each  other  In  planes  perpendicular  to 
the  longitudinal  axis  of  the  pipe,  the  first  turn 
being  uniformly  3^4  ins.  from  the  end  of  the  pipe. 
The  beginning  of  the  third  turn  shall  be  the 
beginning  of  the  spiral  winding.  The  latter  shall 
terminate  In  two  parallel  turns  having  the 
same  relation  and  position  to  each  other  and 
to  the  tiTminal  end  of  the  pipe  that  the  first  two 
parallel  turns  have  to  the  initial  end  of  the 
pipe   as   above    described. 

The  gage  of  the  band  and  the  pitch  of  the 
winding  shall  be  as  follows: 

On  G-ln.  pipe,  gage  No.  5.  pitch  m  ins.  or  9 
turns  per  lln  ft. 

On  6% -in.  pipe,  gage  No.  5.  pitch  1  1-5  ins. 
or   10  turns  per  lin.   ft. 

On  Tii-in.  pipe,  gage  No.  4.  pitch  IVa  Ins.  or  9 
turns  per  lln.  ft. 

On  8^4-in.  pipe,  gage  No.  4,  pitch  1  1-5  Ins.  or 
10   turns  per  lin.   ft. 

On  9-in.  pipe,  gage  No.  3,  pitch  1%  Ins.  or  9 
turns  per  lln.  ft. 

lOH-in.  pipe,  gage  No.  2.  pitch  H4  ins.  or  9 
turns  per  lin.   ft. 

On  12-ln.  pipe,  gage  No.  1.  pitch  1%  ins.  or 
9  turns  per  lln.  ft. 

Fastenings. — The  initial  end  of  the  band  shall 
be  bent  short  90°.  the  end  being  long  enough  to 
lap  under  the  first  three  turns  of  the  winding. 
The  end  shall  be  hammered  down  to  a  full  bed 
in  the  wood  and  be  held  by  two  staples. 

The  terminal  end  of  the  winding  shall  be  held 
by  .a  lug.  The  latter  shall  be  driven  down  and 
seated  on  the  stave  where  the  spiral  winding 
terminates.  The  band  shall  pass  three  times 
over  the  seat  of  the  lug.  The  ears  of  the  latter 
shall  be  hammered  down  over  the  band.  The 
end  of  the-  latter  shall  be  bent  back  and  be 
hammered  down  over  the  ears  of  the  lug  and  be 
held  by  a  staple.  The  parallel  winding  at 
each  end  shall  also  be  held  by  staples  driven 
at  points  diametrically  opposite  the  fastenings 
above    described. 

Spices.— The  banding  shall  be  in  lengths  as 
long  as  are  obtainable  and  practicable.  When 
splices  are  unavoidable,  they  shall  be  the 
standard  twisted  telegraph  wire  splice,  or  equiv- 
alent, developing  100  per  cent  of  the  strength 
of  the  band. 

Joints. — Joints  in  the  pipe  shall  be  made  by 
driving  the  turned  spigot  ends  of  the  pipe  into 
cast  iron  sleeves. 

Spigots. — Three  inches  of  each  end  of  each 
section  of  pipe  shall  be  accurately  turned  on  the 
exterior  diameter  of  the  staves  to  a  true  circle 
and  perfect  surface  having  a  diameter  throigh- 
out  2  ins.  greater  than  the  nominal  diam.et'-r 
of  the  pipe,  thereby  making  the  spigot  1  in. 
thick  with   a  shoulder  at  the  base   uniformly   'i 
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in.    high   all   around.     Both    edges   of  the   end   of 
each   spigot  shall  be  chamfered  3-lG   in. 

The    exterior    diameters    of    spigots    shall    be 
precisely  as  follows: 
On  6-in.  pipe.   S  ins. 
On  6%-in.  pipe.  S%  ins. 
On  7%-in.  pipe,  9%  ins. 
On  SV4-in.  pipe,   10%   ins. 

On  9-in.  pipe,   11  ins. 

On  lOi^-in.  pipe,  12i^  ins. 

•On  12-in.  pipe,  14  ins. 

To  maintain  proper  relation  to  the  internal 
diameters  of  the  cast  iron  slee\'es,  no  variation 
from  the  above  dimensions  shall  be  allowed. 

Cast  Iron  Sleeves. — The  cast  iron  sleeves  shall 
lie  made  from  first  class  gray  iron.  Test  bars 
1  in.  thick,  2  ins.  wide  and  26  ins.  long  shall 
be  cast  as  required,  and,  when  laid  flatwise  on 
supports  2-1  ins.  in  the  clear,  each  bar  shall 
break  under  a  concentrated  center  load  not  less 
than  1,S00  lbs,,  and  shall  show  a  deflection  not 
less  than  0.30  in.  before  breaking. 

All  sleeves  shall  be  uniformly  sound  and  shall 
Tiave  clean,  true^  and  smooth  surfaces.  They 
shall  be   cleaned  of  burrs  and  foreign   matter. 

Each  sleeve  shall  be  6  ins.  long  with  a  shell 
%  in.  thick.  The  inside  edges  of  the  ends  of  the 
sleeves  shall  be  rounded  on  a  radius  of  Ve  in. 
The  entire  interior  surfaces  shall  conform 
throughout  exactly  to  true  circles  ha\'ing  the 
following   diameters: 

For  6-in.  pipe,  the  interior  diameter  of  sleeve 
shall  be  7%   ins. 

For  6% -in.  pipe,  tlie  interior  diameter  of  sleeve 
shall  be  S%   ins. 

For  71/^ -in.  pipe,  the  interior  iliameter  of  sleeve 
shall  be  9%  ins. 

For  S%-in.  pipe,  the  interior  c^iameter  of  sleeve 
shall  be  10%  ins. 

For  9-in.  pipe,  the  interior  diameter  of  sleeve 
shall  be  lOyg    ins. 

For    10% -in.     pipe,    the    interior    diameter    of 

•  sleeve  shall  be   12%   ins. 

For  12-in.  pipe,  the  interior  diameter  of  sleeve 
shall  be  13%   ins. 

A  variation  of  3-16  in.  from  the  interior 
diameters  above  specified  shall  cause  the  rejec- 
tion of  the  sleeve.  Each  sleeve  shall  be  checked 
by  a  template  tor  correctness  and  uniformity  of 
interior  diameter. 

Lengths. — The  minimum  length  of  any  pipe 
section  shall  be  not  less  than  S  ft.  The  average 
length  of  all  sections  shall  be  not  less  than 
12  ft. 

Coating. — All  pipe  and  all  cast  iron  sleeves 
shall    be   coated   by   refined   asplialt    or   coal    tar. 

The  pipe  shall  be  turned  on  asphalt  rolls 
until  it  has  taken  all  the  coating  that  it  will 
carry,  spigots  excepted.  It  shall  then  be  rolled 
on  a  saw  dust  table  until  the  coating  has  be- 
come covered  with  a  solid  covering  of  saw  dust. 
The  flow  point  and  the  temperature  of  the  as- 
phalt or  tar  shall  be  regulated  to  secure  a 
heavy,  uniform  and  tenacious  covering  which, 
when  hardened,  will  not  flow  under  prevailing 
temperatures  during  manufacture  and  shipment. 
The  spigots  and  the  interior  of  the  pipe  shall  be 
kept  free  of  this  coating. 

The  cast  iron  sleeves,  when  clean,  shall  be 
heated  to  300°  F.  and  shall  be  immersed  not 
less  than  one  minute  in  asphalt  or  tar  having 
that   temperature. 

\\'orkmansliip. — All  workmanship  shall  be  first 
class  and  the  manufacture  of  the  pipe,  spigots 
and  sleeves,  including  all  material  and  processes, 
shall  be  thorough,  exact  and  complete. 

Pipe  Surface. — Any  roughness,  break,  or  cut 
in  the  interior  surface  of  any  pipe  section  shall 
cause  the  rejection  of  such  defei-tive  section.  All 
pipe  surfaces  shall  be  as  smootli,  unbroken  and 
true  as  first  class  milling,  turning  and  planing 
can   make  them. 

'vVatertightness. — When  properly  laid  and  tlu' 
wood  fully  saturated,  this  wood  pipe  shall  lii' 
watertight  under  100  lbs.  static  water  pressure, 
ordinary  filtration  of  water  through  tlie  staves 
excepted.  If  the  pipe  is  not  watertight  due  to 
defective  material  or  workmanship  fui'niahed 
by  the  manufacturer,  he  shall  replace  such  de- 
fective pipe  without  cost  to  the  buyer. 

Inspection. — All  material  and  workmanship 
going  into   this  pipe  shall    he  subject   to   the   in- 

•  spection  and  to  the  approval  or  rejection  of  the 


buyer's  inspector  in  accordance  with  the  terms 
of  these  specifications.  Wherein  the  latter  are 
not  complied  with,  the  pipe  shall  be  rejected 
at  the  cost  of  the  manufacturer. 

Any  error  or  oversight  of  the  Inspector  either 
in  approving  or  rejecting  material  and  work- 
manship shall  not  relieve  the  manufacturer  from 
his  obligation  to  produce  and  deliver  water  pipe 
of  the  kind  and  quality  hereinliefore  specified. 

Testing. — The  buyer  shall  have  the  right  to 
make  or  have  made  all  nece.s.sary  tests  to 
determine  the  quality  of  the  material  and  work- 
manship of  this  pipe  and  the  manufacturer  shall 
give  the  buyer  or  his  Inspector  all  reasonable 
facilities  and  assistance  tor  such  tests  at  tlie 
mills  and  factories. 

Loading. — The  manufacturer  shall  be  respon- 
sible without  cost  to  the  buyer  for  the  proper 
loading  of  all  pipe  into  suitable  cars  in  such  a 
manner  as  will  secure  the  pipe  against  all  d.-im- 
age  in  transit  from  the  factory  to  destination 
insofar  as  the  kind  of  cars  and  the  nature  of  the 
loading  affect  the  pipe.  Any  pipe  rendered 
unsuitable  for  use  through  damage  due  to  un- 
suitable cars  or  defective  loading  shall  be  re- 
jected at  destination  at  the  cost  of  the  manu- 
facturer. 


36-in. 


Trenching    by    Machine    for    a 

Brick  Sewer. 

An  interesting  example  of  machine  trench- 
iiig  under  favorable  conditions  of  soil  is  liir- 
nished  by  the  sewerage  of  an  area  of 
about  30  square  blocks  south  of  .SOth  St.  and 
east  of  Aberdeen  St.,  in  Chicago,  111.  The 
sewers  to  be  built  comprise  about  665  ft.  of 
36-in.  brick  sewer,  about  2,200  ft.  of  30-in. 
brick  sewer  and  some  17,000  ft.  of  lo  and 
18-iu,  pipe  sewer.     The  depth  of  these  sewers 


work  up  to  30  men.  The  invert  brick  are  laid 
to  the  templet  cut  trench  bottom.  To  under- 
cut the  arch  Hat  iron  circles  in  two  parts  con- 
nected by  bolts  are  set  6  ft.  apart  on  the  com- 
pleted inverts  and  2x4  in.  lagging  is  laid  on 
them  to  form  the  arch  center.  The  rings  are 
collapsed    by    removing   the    connecting   bolts. 

Trench  excavation  was  begun  June  3  and  al 
the  time  the  work  was  visited  July  8,  1.600  ft. 
had  been  excavated.  This,  however,  is  no  in- 
dication of  the  speed  of  the  excavator,  for 
it_  is  worked  only  fast  enough  to  keep  some 
15  ft.  ahead  of  the  invert  masonrv.  On  two 
favorable  days,  181  ft.  and  170  ft.  of  sewer 
were  built,  but  the  average  advance  has  been 
much  less.  The  contractor  stated  that  the 
machine  had  not  worked  over  half  the  time. 

-An  estimate  of  the  cost  of  operatiiig  the 
excavator  based  partly  on  assumed  progress, 
is  as   follows: 

Engineer    $  5.00 

Fi  reman    2o0 

Coal    '...'.'...  4  00 

Oil  and  waste ■. 50 

Repairs    i;oo 

I  >epreciation    2.73 

interest  at  S  per  cent 1.37 

Total  cost  per  working  day tlV.lO 

The  machine  will  use  about  %  ton  of  coal 
per  day.  To  be  conservative  we  have  as- 
sumed one  ton  at  $4.00.  The  repairs  were 
also  estimated  at  $1.00,  which  is  considered 
liberal.  The  depreciation  is  taken  at  .300  days' 
work  per  year  for  ten  years,  and  altnough  it 
is  assumed  that  the  owner  of  such  a  machine 
will  be  able  to  sell  it  at  the  end  of  that  time 
no  allowance  for  salvage  value  is  made  here. 

Assuming  that  the  brick  sewer  may  follow 
the  machine  at  a  rate  of  170  ft.  per  day,  the 
cost  per  foot  of  trench  excavation  is  10  cts.. 
or  5  cts.  per  cu.  yd.     If  the  contractor  could 


•rFig.  1 — View  of  Austin  No.  1  Trench  Machine    Digging  a  15-ft.  Trench  42  Inches  Wide. 


below  natural  ground  surface  is  an  average 
of  14  ft.  The  soil  consists  of  black  loam 
overlying  yellow  and  blue  clay,  the  clay  be- 
ing stiff  enough  to  stand  well  with  only  oc- 
casional sheeting  planks.  Altogether  the  soil 
conditions  are  well  fitted  to  trenching  by  ma- 
chine and  all  trenching  is  planned  to  be  done 
by  machine.  The  accompanying  view  shows 
the  machine  used  which  is  a  No.  1  .Austin 
Trench  Excavator  fitted  with  bucket^  cut- 
ting to  a  width  of  42  ins. 

The  work  at  present  is  on  the  3(i-in.  circular 
sewer,  which  consists  of  a  two-ring  invert  and 
a  single  ring  arch.  Follow-ing  the  machiue_ 
the  trench  bottom  is  troughed  to  templets  of 
the  sewer  inverts.  For  this  larger  sewer  the 
trench  sides  were  to  be  undercut  at  the  bot- 
tom, since  the  excavator  cuts  only  42  ins. 
wide,  but  with  the  smaller  sewers  there  will 
not  be  this  extra  work.  Three  men  pick  the 
bottom  and  undercut  the  sides  behind  the 
excavator,  which  is  kept  about  15  ft.  ahead 
of  the  invert  masons.  Vertical  plank  spaced 
about  2  ft.  apart  and  bound  with  pipe  and 
iron  bands  are  sufficient  to  keep  the  trench 
sides  safe. 

Three  bricklayers  work  on  the  inverts  and 
two  work  on  the  crown  which  f'lliows  from 
.30  to  50  ft.  behind.  Brick  iiaiidlers,  mortar 
men    and    helpers    liring    the    force    on    brick 


increase  the  rate  of  the  brick  construction  he 
could  then  reduce  the  excavation  cost  by'  one- 
half,  as  he  states  that  the  machine  is  used 
about  50  per  cent  of  the  time.  Other  items 
enter  into  the  increase  in  speed  of  brick  sewer 
construction  which  might  increase  the  cost  of 
that  part  of  the  work  more  than  the  reduc- 
tion in  cost  of  the  excavation.  The  decrease 
in  cost  of  excavation  on  the  3,000  ft.  of  brick 
sewer  if  built  at  twice  the  rate  of  speed 
would  be  3.000  X  5  cts..  or  $150.  which  is 
hardly  enough  to  warrant  the  risk  of  in- 
creasing the  cost  of  the  brick  work.  Later  on, 
however,  the  contractor  will  start  about  1,700 
ft.  of  pipe  work  which  should  be  laid  as  fast 
as  the  m.ichine  can  excavate.  We  hope  to 
be  able  to  present  these  figures  when  they  be- 
come   available. 


Increase  in  Suez  Canal  Traffic. — .\s  a  re- 
sult of  the  agitation  which  has  been  carried 
on  by  shipowners  the  Suez  Canal  dues  have 
been  decreased  20  per  cent  in  the  last  three 
years.  The  first  two  reductions  were  fol- 
iowcd.  respectively,  by  gains  of  $2,000,000 
and  SS(X1,(X10  in  receipts.  The  total  receipts 
in  1011  were  $27,(i(X1.000  and  the  total  ex- 
penses $0.0x1.000.  After  deductions  for  re- 
serve $18,000,000  remains   for  dividend. 
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Another  Emergency  Hypochlorite 

Plant. 
In  order  to  provide  the  citizens  of  Indiana 
with  means  whereby  sudden  epidemics  of  water 


EnGAContG. 


Reaulaiing  Box 


The    Emergency    Hypochlorite    Plant   of    the 
Indiana   State   Board  of   Health. 

borne  diseases  due  to  infected  water  supplies 
may  be  promptly  checked,  the  State  Board  of 
Health  has  built  an  emergency  hypochlorite 
plant.    This  plant,  while  simple  in  construction. 


Fig.    1 — View    of    Type    A-1    of     tlie     Hydro- 
Chronograph. 


is  complete,  and  by  its  use  the  water  supply 
of  towns  and  cities  of  moderate  size  can  be 
rendered  sterile  on  short  notice. 

The  accompanying  cut,  from  a  recent  buUe- 


tion  of  the  board,  shows  quite  clearly  the  sim- 
ple construction  of   the  outfit. 

Three  barrels  are  arranged  as  shown,  one 
for  mixing  and  two  for  storing  the  solution. 
In  the  mixing  barrel  the  hand-operated  mix- 
ing device  aids  in  dissolving  the  chemical. 
.•Vfter  a  thorough  mixing  the  solution  is  al- 
lowed to  settle  and  clarify  and  is  then  run  into 
one  of  the  storage  barrels.  The  second  stor- 
age barrel  is  provided  to  avoid  any  interrup- 
tion of  the  treatment. 

The  flow  of  the  solution  is  controlled  by 
the  regulating  box  which  is  equipped  with  a 
hard  rubber  float  which  maintains  a  constant 
head  over  a  slot  and  in  this  way  a  uniform 
feed  is  obtained.  The  solution  is  preferably 
fed  into  the  suction  well  or  if  this  is  not  feasi- 
ble it  can  be  injected  into  the  suction  pipe  of 
the  high  pressure  pumps. 

This  outfit  is  available  for  use  whenever  the 
potability  of  a  water  is  questioned,  and  will  be 
installed  at  any  water  supply  at  no  cost  to  the 
nnmicipalities  or  corporations  save  the  actual 
expense  of  transportation  and  operation. 
Health  officers  are  urged  to  make  use  of  this 
outfit  whenever  occasions  arise  which  demand 
prompt  attention  in  order  to  protect  their  con- 
stituents from  typhoid  fever  or  other  water- 
borne  diseases. 


panics  and  municipal  water  works  officials  as 
it  enables  the  superintendent  or  chief  engi- 
neer   to    have    this    instrument,    in    his    office, 


An  Improved  Recording  Water  Level 
Gage. 

The  Hydro-Chronograph  was  designed  to 
meet  the  need  for  an  accurate  and  reliable 
water  level  recording  gage.  This  device  cm- 
bodies  some  new  ideas  in  the  construction  of 
gages  of  this  character,  for  example,  the  use 
of  an  extremely  large  recording  drum  set  in 
a  vertical  position.  The  drum  is  balanced 
perfectly  and  will  revolve  at  a  touch.  The 
drums  on  all  instruments,  except  on  two 
types,  are  24  ins.  in  circumference  and  15% 
ins.  high.  Rectangular  charts  are  used,  so 
the  divisions  are  regular  for  all  heights  of 
water  and  periods  of  time.  This  allows  the 
use  of  the  planimeter  when  desired.  Figure 
1  is  an  illustration  of  Type  A-1  of  this  in- 
strument. \  sample  record  card  is  shown  in 
Fig.  2. 

The  drum  of  the  instrument  is  rotated  by 
clockwork.  The  recording  mechanism  is  op- 
erated by  a  float  and  counterweight.  With 
the  exception  of  a  few  parts  of  the  clock  the 
instrument  is  made  of  brass.  The  only  part 
exposed  to  water  is  the  float  and  that  is  made 
of  copper. 

The  application  of  this  instrument  in  hydro- 
electric plant  operation  is  interesting.  The 
combination  of  a  duplex  instrument  with  a 
gale  recorder,  enables  the  operator  of  a  water 
power  plant  accurately  to  tabulate  the  head 
elevation,  tail  elevation,  effective  head,  per- 
centage of  gate  opening,  and  exact  amount 
of  power  used  at  any  given  time.  The  aver- 
ages for  any  period  of  time  may  be  deter- 
mined from  the  record  cards  by  means  of  a 
planimeter. 

One  feature  of  the  apparatus  which  makes 
it  higlily  desirable  for  outlying  work  is  the 
fact  that  it  can  be  made  to  give  a  30-day 
record,  which  at  points,  especially  in  the 
West,  is  one  of  great  advantage,  as  in  the 
work  of  the  U.  S.  Geological  Survey  it  is 
often  extremely  inconvenient  to  send  an  in- 
spector to  a  station  oftener  than  once  a  month. 
For  other  work  the  instrument  is  built  to 
give  a  seven-day  record. 

The  Hydro  Manufacturing  Co.,  Bullitt 
Building,  Philadelphia,  who  manufacture  this 
instrument,  make  it  up  in  20  different  types 
to  meet  almost  any  condition  varying  from 
the  weir  gage  type — which  shows  the  actual 
variation  through  2  ft.  without  any  reduction 
on  the  card — through  various  types  to  the  31- 
day,  30-ft.  instrument,  which  is  designed  for 
western  rivers. 

This  company  has  also  just  perfected  a  long 
distance  transmission  system  by  which  it  is 
possible  to  locate  the  instrument  at  any  de- 
sired point  and  record  the  variations  at  a 
point  several  miles  distant.  This  feature  is 
attracting  attention  among  manufacturing  com- 


Fig.    2 — Sample    Record    Card     from     Hydro- 
Chronograph. 

which  not  only  tells  him  at  a  glance  the  condi- 
tions at  the  remote  point,  but  gives  him  an 
automatic  record  at  the  same  time. 


The   Plans  and   Specifications  for  the 
Construction  of  Sewer  Catch  Basins 
in     Pittsburgh,     Pa. — Specifica- 
tions for  Concrete  and  Brick 
Masonry  in  Sewers  and 
Appurtenances. 

Extensive  changes  have  been  made  in  the 
street  and  sewer  standards  by  the  Department 
of  Public  Works  of  Pittsburgh,  Pa.  Careful 
studies  were  made  before  the  new  types  of 
construction  were  adopted.  Important  changes 
have  been  made  in  bringing  the  old  plans  and 
specifications  up  to  date.  .\lso  several  im- 
portant additions  have  been  made  to  the  stand- 
ard types  of  street  and  sewer  construction. 
Standards  for  new  types  of  pavements  have 
been  added,  changes  have  been  made  in  sewer 
manhole  and  catch  basin  designs,  and  the  plans 
for  standard  sewer  castings  have  been  revised 
and  redrawn.     The   new  standards  also  show 
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the  method  of  payment  and  lines  of  required 
excavation    for   sewer   trenches. 

The  present  article  relates  entirely  to  the 
standard  plans  and  specifications  now  in  force 
for  the  construction  of  sewer  catch  basins,  and 


assembling   the  various  materials  In  the  correct 
proportions. 

Change  In  Ratio  of  Sand  and  Stone. — The  Di- 
rector reserves  the  right  to  change  at  any  time 
the  relative  amounts  of  sand  and  gravel,  or 
broken  stone,  provided  the  ratio  of  the  sum  of 
the    two    amounts    to    the    cement    remains      the 


At  the  beginning  of  each  day'.s  work  and  when 
ordered  by  the  Director  the  contractor  shall  be 
required  to  test  the  accuracy  of  the  proportion 
belnj?  used  on  the  work  by  measuring  the  ma- 
terials In  the  boxes  hereinbefore  provided  and 
mixing  a  test  batch. 

When  the  concrete  is  mixed   by   hand  it  shall 
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Fig.  1 — Section  Plan  of  Class  B  Basins  With  Straight    and  Curved  Curbs. 


the   specifications   for  concrete  and   brick   ma- 
sonry required  in  street  and  sewer  work. 

The   accompanying   illustrations.   Figs.    1    to 
16   inclusive,  show  the  details  of  catch  basins 


same;  and  the  contractor  hereby  agrees  that 
such  change  can  be  made  without  extra  com- 
pensation. 

Mixing. — The    concrete    may    be    mixed    either 
by  hand  or  by  machine  as  the  contractor  elects. 


be  done  on  a  large  water-tight  platform  and' 
great  care  shall  be  exercised  to  prevent  the  loss- 
ot  grout.  The  mixing  shall  be  thorough  andi 
continued  until  every  particle  of  gravel  or  broken 
stone  is  covered  with  the  mortar,  and  the  meth- 


Fig   2 — Vertical    Section   on    A-B    of    Fig.    1,   and    Pe^  spective    View    of    Finished    Class    B     Basin. 


of  the  class  B,  D,  E  and  F,  and  I  and  J 
types.  Supplementary  details  of  the  class  B 
type,  for  use  on  congested  thoroughfares  where 
room  is  limited,  are  shown ;  also  types  A  and 
C,  not  here  shown,  are  similar  to  type  B. 
Types  G  and  H  not  shown,  are  similar  to 
types  E  and  F  which  are  shown.  The  follow- 
ing specifications  are  aljstracted  from  the  90- 
page  pamphlet  containing  the  form  of  con- 
tracts and  specifications  for  the  construction 
of  sewers: 

MI.XING    AND    PLACING    CONCRETE    MASONRY. 

Proportions. — The  materials  used  in  mixing 
concrete  shall  be  proportioned  by  volumes  in 
the  following  manner:  100  lbs.  of  cement  shall 
be  considered  a  cubic  foot,  regardless  of  the 
actual  volume  occupied.  The  sand  or  gravel,  or 
broken  stone,  will  be  measured  when  loosely 
placed  in  suitable  measuring  boxes,  as  herein- 
after specified.  The  concrete  mixer  must  be  of 
an  approved  type,  capable  of  satisfactory  work 
and  both  the  operation  of  the  machine  and  its 
product,  subject  at  all  times  to  the  approval  of 
the  Director. 

Measuring  Boxes. — When  concrete  is  being 
mixed  either  by  hand  or  machine  the  contractor 
shall  provide  at  his  expense  and  have  upon  the 
work  suitable  and  approved  measuring  boxes  for 
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Fig.  3 — Vertical  Section  of  Class  B  Basin  With   Rear    Cutlet. 
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ods  used  shall  be  subject  to  the  approval  of  the 
Director. 

Required  Consistency. — Water  in  sufficient 
quantities  shall  be  added  to  produce  a  concrete 
of  the  required  consistency.  The  consistency 
required  will  vary  from  very  wet  or  mushy  con- 
crete to  dry  concrete  that  will  flush  water  only 
on  ramming.  In  all  cases  the  consistency  of  the 
concrete  will  depend  upon  the  character  of  the 
worli  and  shall  at  all  times  be  subject  to  the 
approval   of  the  Director. 

Transportation.— Concrete  shall  be  transported 
at  once    from    the   place  of   mixing   to   the   work 
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and  it  shall  be  in  place  and  rammed  before  the 
initial  set  commences.  No  re-tempering  shall 
be  allowed  under  any  conditions  and  rejected 
concrete    shall    be    removed    from    the    work    at 

Placing  and  Ramming.— All  concrete,  except 
where  very  wet  or  mushv  concrete  is  specified 
or  required  bv  the  Director,  shall  be  placed  in 
layers  not  to  exceed  6  ins.  in  thickness,  and  each 
layer  shall  be  thoroughly  rammed  to  the  satis- 
faction of  the  Director  with  heavy  rammers  of 
approved   weight  and  pattern. 

Very  wet  concrete  shall  be  so  deposited  as  to 
maintain  the  top  surface  level  and  avoid  flowing 
along  the  forms.  It  shall  be  continuously  and 
sufflcieutlv  \vi>rked  and  joggled  to  expel  air. 

Throwing  and  Dropping  Concrete.- The  in- 
gredients of  tlie  concrete  shall  not  become  sep- 
arated during  the  process  of  transporting  from 
the  place  of  mixture,  or  of  placing  in  the  work. 


to  remove  all  form  marks  and  other  irregular- 
ities so  as  to  leave  a  uniform  sandy  finish  over 
the  whole  surface.  If  required  l^y  the  Director, 
exposed  surfaces  shall  receive  a  w-ash  of  thin 
neat  cement  grout  well  rubbed  into  the  surface 
of  the  concrete  with  suitable  appliances.  No 
plastering  shall  be  done  except  with  the  ex- 
pressed   permission    of    the    Director. 

Bonding  Concrete.— Bonding  joints,  or  grooves 
shall  he  made  between  different  sections  or  por- 
tions of  the  concrete  masonry,  and  between  old 
and  new  concrete  when  such  joints  are  called 
for  on  the  plans  or  are  ordered  by  the  direc- 
tor. All  such  joints  shall  be  thoroughly  cleaned, 
wet  and  then  brushed  with  cement  grout  before 
placing  new  concrete.  When  placing  concrete 
m  la\'ers  the  old  concrete  surface  shall  be  thor- 
oughly cleaned  of  all  dirt,  scum  or  iaitance.  and 
then  "thoroughly  wet  before  placing  new  con- 
crete. 

Defective  Work.— All  concrete  masonry  shall 
be  completed  in  a  manner  satisfactory  to  tlie 
Director  and  any  concrete  that  fails  to  set  up 
properly  and  becomes  damaged  before  the  final 
acceptance  of  the  work  shall  be  repaired  in  ac- 
cordance with  the  instructions  of  the  Director, 
even  to  the  extent  of  removing  and  replacing 
the  concrete. 

Protection   of  Work The  contractor  shall  not 

permit  teaming,  walking  or  working  over  or 
upon  the  concrete  until  it  has  set  for  such 
length  of  time  as  may  be  hereinafter  provided. 
When  required,  all  exposed  surfaces  of  finished 
or  unfinished  work  shall  be  protected  for  such 
periods  as  the  Director  may  oi'der. 

Forms. — The  contractor  shall  provide  all  forms 
and  centers  for  shaping  the  concrete.  Forms 
shall  be  water-tight,  true  to  required  lines  ana 
grades  and  of  the  required  shapes  and  sizes, 
•j'hev  shall  be  so  strongly  built  as  to  withstano 
the  ramming  of  the  concrete,  and  all  operations 
incidental  to  placing  the  concrete  without  being 
deformed  or  displaced.  In  order  to  make  the 
forni.x  water-tight,  the  Director  may  require 
caulking  with  oakum  or  other  suitable  material, 
for  which  the  contractor  shall  provide  suitable 
tools  and  materials.  The  faces  of  all  forms 
against  wiiich  the  concrete  is  to  be  placed,  shall 
be  smooth,  clean  and  uniform  and  smeared  with 
soap,  oil.  or  other  suitable  substances,  to  pre- 
vent  the   adhesion  of   the  concrete. 

For  the  construction  of  concrete  sewers  the 
contractor  may  use  either  wooden  or  steei 
forms.  If  wooden  forms  are  used,  they  shall  be 
made  with  finished  surfaces  so  as  to  give  a 
smooth  surface  to  the  inside  of  the  sewer.  All 
parts  of  the  forms  shall  be  so  made  as  to  ghv 
a  continuous  surface  on  the  inside  of  the  sewei 
without    projections    or    other    irregularities. 

The  use  of  small  rods  to  hold  the  forms  will 
be  allowed,  provided  the  proper  means  be  used 
to  take  out  a  portion  of  each  of  the  rods  near- 
est the  surface  to  a  depth  of  at  least  2  ins. 
.Ml  holes  left  after  the  removal  of  the  rods  shall 
be  immediately  and  completely  filled  with  ce- 
ment mortar,  and  the  surface  left  true  and  In 
good   condition. 

Forms  Reused. — Forms  and  centers  used  more 
than  once  shall  be  subject  to  all  the  require- 
ments specified.  If  reused  they  shall  be  thor- 
oughly cleaned  and  all  particles  of  cement  or 
other  foreign  matter  adhering  to  the  surfaces 
exposed  to  the  concrete  removed  to  the  satis- 
faction of  the  Director.  The  use  of  forms  that 
have  become  distorted  or  are  otherwise  con- 
sidered unsatisfactory  by  the  Director  shall  not 
be  permitted,  and  if  condemned  by  him  shall  be 
imniedi.ately    remo\'ed    from    the    work. 

Removal  and  Rejection  of  Forms. — No  forms 
or  centers  shall  be  removed  or  struck  without 
the   expressed   consent  of  the  Director,   and   the 


Forms  not  conforming  to  the  specifications 
shall  not  be  used  and  when  rejected  shall  be 
immediately  remoN'ed  fiom  the  work. 

Work  In  Freezing  Weather. — Concrete  ma- 
sonry shall  not  be  placed  in  freezing  weather 
except  by  special  permission  of  the  Director. 
When  so  permitted  the  contractor  shall  provide 
suitable  means  for  heating  the  materials  and 
protecting  the  work. 
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Placing  Concrete  Under  Water. — Concrete 
shall  not  be  placed  under  water  except  by 
special  permission  from  the  Director.  When  per- 
mitted the  concrete  shall  not  be  loosely  thrown 
from  shovels  into  the  water,  but  shall  be  de- 
posited by  means  of  chutes  or  other  acceptable 
apparatus. 

The  specifications  for  Ijriok  and  brick  ma- 
sonry as  employed  in  manliolcs,  catch  basins 
and  sewers,  are  here  given  in  full : 

ORDINARY   BRICK. 

Where  Used. — Vnless  otherwise  required  upon 
the  contract  plans  or  ordered  liy  the  Director, 
ordinar\-  l>rick  shall  be  used  in  the  construc- 
tion  of  all  brick    masonry. 

Quality    of    Brick. — Ordinary    brick    for    sewer 
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Fig.   6 — Section    Plan   of  Class   D   Basin   on    Line   E-F    of  Fig.  7,  and  Section  on  CD. 


It  shall  not  be  dropped  from  too  great  a  lieight 
or  thrown  too  great  a  distance,  and  suitable 
methods  shall  be  used  by  the  contractor  for 
placing  it  in  a  satisfactory  manner  acceptable 
to  the  Director. 

Surfaces. — In  placing  concrete,  care  shall  be 
taken  to  avoid  stone  pockets  or  porous  concrete. 
The  exposed  surfaces  shall  be  accurately  brought 
to  the  required  lines  and  grades.  All  surfaces 
adjoining  the  forms  shall  be  carefully  spaded 
while  the  concrete  is  being  placed.  Immediately 
after  the  removal  of  the  forms  the  exposed 
surfaces  shall  be  rubbed  with  suitabl.?  appliances 


removal  of  the  forms  shall  be  done  with  great 
care  so  as  to  avoid  injury  to  the  concrete.  No 
forms  or  centers  used  for  the  construction  of 
concrete  sewers  shall  be  struck  or  removed  until 
the  back  filling  has  been  carried  to  a  height  of 
at  least  2  ft.  above  the  top  of  the  arch  ring 
except  as  may  be  expressly  ordered  by  the  Di- 
rector. Centers  shall  not  be  struck  until  the 
concrete  lias  sufficiently  set  and  they  sliall  not 
be  struck  or  removed  without  the  permission 
of  the  Director,  and  in  no  case  shall  they  be 
struck  until  4S  hours  have  elapsed  after  the 
completion  of  the  concreting. 


construction  shall  be  good  new  material  of 
standard  size  and  shape  and  of  uniform  quality. 
They  shall  be  true  to  form,  with  straight,  sharp 
edges  and  flat  surfaces,  tough  and  strong,  of 
compact,  even  texture,  burned  hard  clear 
through,  free  from  injurious  cracks  and  flaws 
and  shall  produce  a  clear  ringing  sound  when 
struck  together. 

Requirements. — After  being  broken  In  half  and 
dried  at  a  temperature  of  300°  F.  for  24  hours, 
they  shall  not  absorb  more  than  10  per  cent  of 
their  weight  of  water  when  immersed  In  water 
for  24   hours. 
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INVERT    SEWER    BRICK. 

Where  Used.— Invert  sewer  brick  shall  be 
used  for  lining  tVie  inverts  of  brick  sewers  and 
in  other  places  where  shown  upon  the  contract 
plans. 


Abrasion  Test. — The  maximum  loss  on  each 
test  shall  not  e.\ceed  24  per  cent  of  the  original 
dry  weight. 

Composition  of  Brick. — The  composition  of  the 
l)rick  must  be  homogeneous,  uniform,  free  from 
laniinations.    cracks   and   voids.      Only   very    fine 


BRICK    CATCH    BASINS. 

Mortar  Plaster.  The  bottom  and  side  walls  of 
all  catch  basins  up  to  the  top  of  the  stench  plate 
shall  receive  a  coat  of  Portland  cement  mortar 
H    in.    in   thickness,   which  shall   be   applied   Im- 
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Fig.  7 — Vertical   Section  on  A-B  of  Fig.  6,    and   Plan    Showing  Arrangement  of  Shute   Inlets    and  Basin. 


Manufacture. — All  brick  shall  be  of  the  best 
quality  of  vitrified  repressed  brick,  manufac- 
tured from  shale  and  specially  burned  for  thi«! 
purpose.  It  shall  conform  to  the  requirements 
hereinafter  specified. 

Samples. — The  contractor  shall  at  the  time  of 
submitting  his  bid  deposit  with  the  Director 
two  samples  of  the  invert  brick  which  he  pro- 
poses to  furnish.  The  samples  submitted  shall 
be  plainly  labeled  with  the  name  of  the  bidder, 
the  name  of  the  manufacturer  and  the  place  of 
manufacture. 

Physical  Test. — Before  beginning  the  work  the 
contractor  shall  notify  the  Director  of  the  de- 
livery and  place  of  storage  of  the  brick  he  pro- 
poses to  use.  The  brick  shall  be  tested  when 
required  by  the  Director  before  its  use  is  per- 
mitted in  the  sewer  and  at  such  subsequent 
times  as  the  Director  may  require  during  the 
progress  of  the  work.  The  brick  for  the  tests 
shall    be    furnished    by    the    contractor,    properly 


Fig.  8 — Details   of  Shute    Inlets. 


boxed  and  delivered  to  the  testing  laboratory. 
For  each  test,  twelve  bricks  will  be  selected  by 
the  Director  from  the  car  or  from  the  line  of 
the  work.  All  tests  shall  be  made  in  accordance 
with  the  methods  adopted  by  the  National  Pav- 
ing Brick  Makers'  Association,  and  shall  con- 
form to  the  requirements  as  hereinafter  speci- 
fied. 


fire  cracks  will  be  allowed.  The  material  shall 
be  thoroughly  annealed,  fused  and  vitrified  to 
toughness   without    excessive    brittleness. 

Dimensions.— The  dimensions  of  the  bricks 
shall  not  exceed  3V4  ins.  x  4  ins.  x  9  ins.,  and 
shall  be  not  less  than  2^^  ins.  x  4  ins.  x  Si^  ins., 
but  the  dimensions  of  the  brick  used  upon  each 
contract  shall  not  vary  more  than  3/16  of  an 
inch. 

Shape. — The  shape  of  the  brick  shall  be  uni- 
form and  regular  and  must  not  be  warped  more 
than  1  16  of  an  inch  from  the  straight  edge  laid 
in  any  direction.  The  brick  shall  be  made  with- 
out lugs  or  grooves  and  the  edges  shall  be  sharp 
and   straight. 

Brand. — Each  brick  shall  be  plainly  branded 
or  marked  with  the  name  of  the  manufacturer 
or  brand  mark;  no  blank  brick  will  be  permitted 
in  the  work. 

CONSTRLXTIOX    OF    BRICK     MASONRY. 

Mortar. — All  brick  masonry  shall  be  laid  in 
Portland  cement  mortar.  The  materials  for  the 
mortar  shall  be  furnished  and  the  mortar  shall 
be  mixed  in  conformance  with  the  requirements 
of  the  specifications  for  Concrete  Masonry  and 
Portland   Cement  Mortar. 

General  Requirements. — The  brick  shall  be 
culled  on  the  ground  by  the  contractor  and  all 
condemned  bricks  immediately  removed  from 
the  work.  Bats  shall  not  be  used  in  the  work 
except  where  necessary  for  making  a  closure 
The  contractor  will  be  required  to  handle  the 
brick  in  such  a  manner  as  to  prevent  breaking 
and  spalling  of  the  edges.  Bricks  that  are 
chipped  or  spalled  shall  not  be  permitted  in  the 
work. 

Joints  in  Finished  Brick  Work. — Each  bride 
shall  be  bedded  in  full  joints  of  Portland  cement 
mortar  on  both  its  bed.  ends  and  sides.  The 
joints  shall  not  exceed  y^  in.  in  thickness  and 
special  care  shall  be  taken  to  make  the  face  of 
the  brick  work  smooth.  All  exposed  surfaces 
shall  be  neatly  struck  with  a  trowel  or  pointed 
to   the   satisfaction   of  the  Director. 

Laying.^-\11  brick  shall  be  thoroughly  we* 
before  being  laid  and  all  surfaces  of  old  masonry 
or  of  completed  work  upon  which  brick  are  to 
be  laid  shall  be  thoroughly  cleaned  and  wet  be- 
fore the  bricks  are  laid.  Brick  masonry,  except 
as  is  hereinafter  required  under  the  specifica- 
tions for  the  various  classes  of  work,  shall  be 
laid  in  horizontal  courses,  properly  bonded  to- 
gether and  all  edges  and  surfaces  shall  be  true 
to  the  required  lines  shown  upon  the  contract 
plans  or  ordered  by  the  Director. 

Work  In  Freezing  Weather. — Brick  masonry 
shall  not  be  constructed  in  freezing  weather  ex- 
cept by  special  permission  of  the  Director. 
When  so  permitted  the  contractor  shall  provide 
suitable  means  for  heating  the  materials  and 
protecting  the  work. 

Protection  of  Work. — During  the  progress  of 
the  work  the  contractor  shall  provide  suitable 
platforms  and  scaffolding  so  as  to  protect  the 
work  during  the  progress  of  its  construction  and 
to   prevent    damage   to   the   same. 

Protection  from  Water. — Water  shall  not  be 
permitted  to  flow  over  brick  masonry  during  its 
construction  or  at  any  time  until  the  mortar 
has  finally  set. 


mediately  after  the  completion  of  the  brick 
work. 

Castings.  All  castings  shall  be  furnished  by 
the  city  and  shall  be  delivered  on  the  site  of 
the  work  free  of  cost  to  the  contractor.  The 
contractor  shall  place  all  castings  on  the  brick 
work  in  full  beds  of  mortar  and  shall  adjust  the 
same  to  the  established  grade  of  the  street. 
The  catch  basin  covers,  when  required,  shall  be 
filled  with  concrete  and  finished  with  a  mortar 
coating  I/2  in.  in  thickness.  The  gravel  used  in 
this  concrete  shall  not  exceed  \^  in.  on  the 
greatest  dimensions.  The  surface  of  the  fin- 
ished work  shall  be  finished  so  as  to  conform 
to  the  surface  of  adjoining  sidewalks. 

Adjustment  of  Adjacent  Curb  and  Pavement- 
Where  catch  basins  are  to  be  constructed  on: 
improved  streets,  and  where  prices  are  not  es- 
lablished  in  this  contract,  the  contractor  shaJI 
remove  such  portions  of  the  existing  curb  and 
sidewalks  and  street  paving  as  may  be  neces- 
sary or  required  to  properly  construct  the  catch. 
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Fig.  9 — Details  of  Shute   Inlets. 
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price  bid   per  catch  basin  unless  unit  prices  for 
doing  the  worlt  are  required  in  the  proposal. 

Compensation.  The  price  bid  for  catch  basins 
shall  be  a  lump  sum  price  per  catch  basin  and 
the   unit   price    bid   shall   include    building   catch 


There  are  some  water  works  men  who  do 
not  believe  it  necessary  to  flush  hydrants,  ex- 
cept on  rare  occasions,  on  account  of  the 
large  amount  of  water  necessary  for  this  pur- 


received,  the  fire  department  is  notified  at  once 
and  arrangements  are  made  without  delay  for 
the  necessary  repairs. 
Our  plan  of  flushing  is  to  begin  at  the  pump- 
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Fig.   10 — Sectional    Plan   of   Class    E   Basin   on    Line    C-D   of    Fig.   11,   and    Plan   of   Class    F    Basin. 


basins  of  all  classes  required  on  the  contract 
plans;  the  compensation  per  catch  basin  shall 
include  the  cost  of  furnishing  all  materials,  tools 
and  labor  for  the  proper  examination  and  com- 
pletion of  the  work  in  accordance  with  the  con- 


pose.  We  believe  that  it  is  necessary  to  flush 
the  hydrants  at  least  twice  a  year;  that  in  or- 
der to  furnish  satisfactory  water  at  all  times, 

the   velocity   in   the  mains   should  In-   increased 


ing  station  and  work  out  on  a  line  of  pipe  to 
the  outskirts,  then  to  come  back  to  the  start- 
ing point,  or  force  main,  and  follow  out  an- 
other  line   to   the   end.     Bv   this   method,   the 


Fig.   11 — Section   of  Class   E   Basin  on    Line   A-B   of    Fig.   10,  and  Section  of  Class   F   Basin     on   Line   E-F  of   Fig.   10. 


tract  plans,   the  foregoing  specifications  and  th*- 
contract. 


Methods  of  Keeping  Records  of  Exam- 
ination and  Flushing  of  Fire 
Hydrants. 

The  methods  now  in  use  for  keeping  a  rec- 
ord of  the  examination  and  flushing  of  fire 
hydrants  in  Terre  Haute,  Indiana,  and  Peoria, 
Illinois,  were  described,  respectively,  by  Dow 
R.  Gwinn  and  Dabney  H.  Maury,  in  a  paper 
and  discussion  before  the  Illinois  Water  Sun- 
ply   Association.     Mr.   Gwinn's  paper  and  the 


Fig.    12 — Section    on    Line    G-H    of    Fig.    10. 

discussion  by  Mr.  Maury,  as  published  in  the 
Proceedings,  of  the  Association  for  1912,  fol- 
low : 


occasionally  in  order  to  remove  any  loose  in- 
crustation or  sediment.  Therefore,  in  the 
spring  and  fall  of  each  year,  corresponding 
to  the  regular  house  cleaning  periods,  we  ar- 
range to  flush  and  examine  all  public  fire  hy- 
drants. 

Ordinarily,  it  takes  from  six  to  eight  men 
to  do  this  work.  Most  of  them  are  occupied 
in  opening  fire  hydrants,  while  one  or  two 
follow  with  a  wagonload  of  gravel,  which  is 
used  to  fill  up  any  small  holes  that  may  be 
washed  in  the  street.  Each  man  is  provided 
with  a  note  book  to  keep  a  record  of  the  con- 
dition of  the  fire  hydrants.  We  endeavor  to 
have  from  two  to  five  fire  hydrants  open  while 
the  flushing  is  being  done.  Our  hydrants  have 
two  2%  in.  openings,  hence  the  velocity  of 
water  is  very  much  greater  than  under  ordi- 
nary conditions.  During  the  flushing,  the  rate 
of  pumping  per  24  hours  is  increased  very 
materially,  the  maximum  increase  being  about 
9.000.000  gals,  per  24  hours.  In  order  to  con- 
trol tlie  streams  from  the  fire  hydrants  and 
prevent  undue  washing  of  the  streets,  we  use 
for  each  nozzle  a  standard  hose  coupling  into 
which  is  screwed  a  2Vi-in.  nipple  with  a  loose 
45°  elbow ;  this  enables  the  men  to  change  the 
direction  of  the  stream  by  moving  the  4.5° 
elbow. 

Ordinarily,  the  men  do  not  report  to  the  of- 
fice until  tlie  close  of  the  day's  work,  but  if 
a  hydrant  should  be  found  in  bad  order;  that 
is,  in  such  condition  that  it  could  not  be  used 
bv  the  fire  department,  the  office  is  notified 
by  telephone.     .As  soon  as  this  information  is 


district    disturbed    by    the    flushers    is    not    so 
great  as  it  would  be  if  done  otherwise. 

During  the  flushing  and  examination  in 
October,  1911,  there  were  eight  men  engaged 
in  the  work;  an  average  of  lOti  fire  hydrants 
were  flushed  per  day ;  the  total  cost  for  labor 
and  street  car  tickets  was  $113;  the  average 
cost  per  hydrant,  a  fraction  over  11  cts. ;  the 
approximate  number  of  gallons  used  was  8,- 
(100,000,  an  average  of  8,,574  gals,  per  hydrant. 


'i  I'l  I'l  I'l  I'l  I 


Fig.  13 — Perspective  View  of  Finished  Class 
E   Basin. 

The  principal  hydrants  reported  on  by  the  men 
were  as  follows :  50  were  hard  to  operate,  10 
stuflfing  boxes  leaked,  7  did  not  drain,  7  drip 
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or  waste  valves  were  out  of  order,  1  needed  ported  frozen  or  out  of  order,  we  notify  the  one  substituted  to  show  that  the  hydrant  was 
new  cap,  2  revolving  nuts  were  badly  worn,  fire  department  at  once  and  also  advise  the  affain  in  good  order.  We  are  well  pleased 
1  was  broken.  chief  when  the  hydrant  is  put  in  good  condi-       with  the  system. 


■r-J^ 


Fig.    1<1 — Sectional    Plan    of   Class    I    Basin   on    Line     C-D   of   Fig.    15,   and    Plan    of    Class   J     Basir 


We  keep  duplicate  hydrants,  of  the  various       tion.     We   keep   in  close   touch   with   the   fire  peoria  system. 

sizes   and   patterns,   in   the   shop   and   when   a       department  at  all  times.  With   regard  to  the   inspection  of  hydrants 

hydrant    is    reported    out   of   order,    we    make  Out   of   1,058  hydrants   examined   in   Febru-       in  Peoria.  Mr.  Maury  stated  that  it  had  been 
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Fig.    15 — Section   of   Class    I    Basin    on    Line    A-B   of    Fig.   14,  and   Section  of  Class  J   Basin     on   Line   E-F  of  Fig.   14. 


substitution.  In  addition  to  the  regular  flush- 
ings, we  flush  dead  ends  whenever  it  is  nec- 
essary. 

When  hydrants  are  used  by  the  fire  de- 
partment, one  of  our  men  makes  an  examina- 
tion in  order  to  determine  if  each  hydrant  has 
properly  drained  and  has  been  left  in  good 
working  order.  When  the  city  needs  water 
for  flushing  sewers,  they  notify  us  and  we  put 
on  a  2%-in.  controlling  valve  and  open  the 
hydrant.  No  charge  is  made  either  for  the 
water  or  for  the  service.  When  the  city  is 
through  with  the  use  of  the  water,  we  close 
the  hydrant  and  remove  the  controlling  valve. 

In  addition  to  the  examination  of  the  fire 
hydrants  at  the  time  they  are  flushed,  we  make 
several  examinations  during  the  winter.  We 
made  examinations  in  November,  December, 
January,  and  February  in  the  past  winter. 
This  examination  consists  in  dropping  a 
weighted  cord  into  the  hydrant  to  determine 
if  there  is  either  water  or  ice  in  it. 

We  have  lately  adopted  a  new  plan  of  keep- 
ing a  record  of  the  examination  or  flushing  of 
the_  fire  hydrants.  We  have  blue  prints  of  our 
mains  showing  all  the  fire  hydrants.  When 
the  men  report  on  the  condition  of  the  hy- 
drants, tacks  with  colored  heads  are  used  to 
designate  the  condition  of  each  as  shown  in 
Fig.  1.  For  instance,  if  a  hydrant  is  report- 
ed in  goo*  rrder,  a  blue  headed  tack  is  stuck 
into  the  bf^  print  at  the  point  where  the  hy- 
drant is  shovrn.  If  the  hydrant  contains  wa- 
ter, a  black  headed  tack  is  used.  If  a  hy- 
drant is  frozen  or  out  of  order,  a  red  headed 
tack  is  used.     As  soon  as  a  fire  hydrant  is  re- 


ary,  there  were  five  that  were  frozen,  or  about 
%  of  1  per  cent.  As  soon  as  a  report  was 
made  showing  water  in  any  of  the  hydrants, 
a  man  was  sent  out  at  once  with  a  pump  to 
remove    the    water.      During   the    last    inspec- 


carried   on    for   some   time,   very   much   along 
the  line  Mr.  Gwinn  described,  only  in  Peoria, 
this  work  is  done  in  conjunction  with  the  fire 
department. 
Some  years  ago  it  was  foimd  that  the  fire- 

C/f,5r//fa  jy^'3  ^corerj 


Fig.  16 — Perspective  View  of  Finished  Class     I    Basin. 


tion.  there  were  14  hydrants  that  contained  1 
to  2  ft.  of  water.  As  soon  as  one  of  the 
frozen  hydrants  was  in  good  working  order 
again  and  the  fire  department  notified  to  that 
effect,  the  red  tack  was  taken  out  and  a  white 


men,  in  their  haste  at  fires,  handled  hytlrints 
very  badly.  Quite  often  they  would  open  ihe 
hydrant  fully;  and  where  the  hydrant  was 
equipped  with  nozzle  valves  they  almost  in- 
variably  broke   the   stems   off   all    the   nozzle 
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valves  except  the  first  one  to  which  they  at- 
tached the  hose.  With  a  view  to  stopping 
that,  and  with  a  view  to  famiharizing  firemen 
with   use   of  hydrants  we   started   inspections, 


to  be  investigated  and  reported  upon.  T  he 
blanks  are  turned  in  at  the  close  of  the  day. 
signed  by  the  water  company  inspector,  and 
by  the  member  of  the  fire  department  whom 
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Characters   ore  here  used  to  designafe  different 

colored  tocks    as  fo/loivs 
Blue  w      Hydrani-O.K 
ffed  5<  "     .  Frozen 

Black<^      Contains  l/Vafer 
Whiter     p'estorec/ to  good  order 

^      Fi're  Hi/dranfj 
^aferMa/ns 

Fig.    i_Terre    Haute    Method    of    Keeping    Records    of  Hydrant   Examination. 
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spring  and  fall,  and  we  also  started  a  school 
of  instruction  for  firemen  in  the  use  of  hy- 
drants. In  these  inspections,  blanks  similar  to 
the  (me  here  shown  as  Fig.  2.  are  furnished, 
and  each  hydrant  is  tested  jointly  by  an  em- 
ploye of  the  water  company  and  by  a  fireman. 
The  blanks  are  so  prepared  that  all  of  the 
difficulties  that  fire  hydrants  are  heir  to  have 


he  had  out  on  the  inspection.  It  is  our  prac- 
tice to  send  new  firemen  each  day  on  these 
tours  of  inspection  .so  that  each  member  of  the 
fire  department  may  have  a  chance  to  become 
familiar  with  the  hydrants  and  to  learn  how 
to  ur.e  them.  We  have  established  a  rule  now 
that  each  captain  shall,  immediately  after  a 
fire,  report  by  phone  to  the  office,  stating  which 


hydrants  have  been  used  by  his  company.  An 
inspector  is   sent  out  to  inspect   the   hydrants 


Peoria  Water  Works  Company. 

FIRE     HYDRANT    TEST. 

Date    

Location  of  Hydrant 

Kind  of  Hydrant 

Number  and  Size  of  Nozzles 

Condition  of  Top  Nut 

Condition  of   Drip 

Condition   of   Nozzle  Valves 

Condition  of  Valve     

Is  hydrant  ready  for  use? 

Remarks:    

City  Inspector. 
Co.    Inspector 


Fig.    2 — Form    Used    in    Peoria,    Illinois,    for 

Reporting   the   Condition    of    Fire 

Hydrants. 

used,  and  to  repair  them  if  repairs  are  neces- 
sary. This,  in  spite  of  all  of  our  precautions, 
is  still  very  frequently  the  case. 
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Method   and   Cost    of    Constructing  a 

Concrete  and  Steel  Ore  Dock  for 

the  Duluth  &  Iron  Range  R.  R. 

Contributed   by   Leland   Clapper,    Assistant 
Engineer. 

During  the  past  year,  a  concrete  steel  ore 
dock  has  been  constructed  by  the  Duluth  S; 
Iron  Range  R.  R.  at  Two  Harbors,  Minn.  In 
addition  to  this  new  dock,  which  was  erected 
on  the  site  of  the  old  timber  dock  No.  1,  there 
are,  at  this  port,  four  timber  docks  and  one 
steel  dock,  all  of  which  are  used  in  the  hand- 
ling of  iron  ore  from  the  mines  of  northern 
Minnesota  to  boats  for  lower  lake  ports. 

The  old  timber  dock,  which  was  built  in 
1898,  was  about  1,900  ft.  long  (including  ap- 
proach), 52  ft.  wide,  60  ft.  from  mean  water 
level  to  base  of  rail,  and  contained  (5,500,000  ft. 
B.M.  of  timber.  In  the  wrecking  of  this  dock. 
a  traveling  derrick  was  used  on  the  top  to 
tear  out  the  pocket  fronts,  bottoms,  partitions 
and  the  main  deck,  the  material  being  lowered, 
in  as  large  sections  as  the  derrick  coiild  handle, 
onto  two  flat  scows,  one  on  each  side  of  the 
dock.  These  scows,  w'hen  loaded,  were  moved 
to  the  rear  where  two  derricks,  also  on  top 
of  the  dock,  hoisted,  dismantled,  cleaned,  sort- 
ed and  loaded  the  material  onto  flat  cars. 
The  two-story  bents  supporting  the  pockets, 
the  lower  bracing,  and  the  fenders  were 
wrecked  and  the  material  cleaned,  sorted  and 
loaded  on  cars  at  *he  merchandise  dock  by 
the  derrick  scow. 

The  pile  caps,  the  top  of  which  were  about 
1%  ft.  above  mean  water  level,  were  not  re- 
moved at  this  time,  but  were  left  for  support- 
ing the  pile  drivers  and  as  a  means  of  holding 
to  line.  About  1,200  of  the  old  fender  piles 
were  pulled  by  means  of  a  scow  pile  puller, 
capable  of  placing  a  strain  of  110  tons  on  a 
pile.  The  fender  piles  on  the  north  side  of 
the  dock  were  tested  by  placing  a  strain  of 
35  tons  on  them  and  if  at  the  end  of  a  minute 


there  was  no  movement  they  were_  used  for 
bearing  piles  in  the  new  foundation.  The 
bearing  piles  of  the  old  foundation  were  test- 
ed by  dropping  a  •1,000-lb.  hammer  30  ft.  (or 
its  equivalent)  with  an  allowable  penetration 
of  5  ins.  in  two  blows. 

The  concrete  steel  dock,  erected  on  the  site 
of  the  former  one  of  timber,  is  made  up  of  a 
timber  approach  220  ft.  long,  a  steel  approach 
.329  ft.  long,  the  dock  proper  1,,344  ft.  long, 
and  an  end  tower  of  32-ft.  span.  The  timber 
approach  has  three-pile  bents  and  twelve-tres- 
tle bents  of  lo-ft.  centers,  with  a  10-ft.  span 
joining  onto  the  steel  approach.  The  steel 
approach  has  four  32-ft.  towers  with  three 
spans  of  63-ft.  deck  plate  girders  joining  thein 
and  a  12-ft.  span  joining  the  last  tower  to  the 
dock  proper.  In  the  dock  proper,  there  are 
112  spans  12  ft.  long,  each  span  supporting 
an  ore  pocket  on  each  side  of  the  dock.  The 
dock  proper  and  end  span  are  level,  the  steel 
approach  is  on  a  0.304  per  cent  grade,  the 
timber  approach  on  a  0.20  per  cent  grade  and 
tlie  ore  yard  on  a  0.51  per  cent  grade,  all  being 
down  grade  away   from   the  dock. 

FfliDiciations. — The  entire  area  to  be  covered 
by  the  foundation  of  the  dock  proper  was  en- 
closed by  sheet  pumg.  The  two  side  walls  of 
sheet  piling  were  55  ft.  inside  to  inside,  while 
the  end  walls  were  about  1,404  ft.,  making 
the  total  area  enclosed  about  1.8  acres.  The 
sheet  piles,  of  which  2,350  were  required,  were 
made  of  12xl2-in.  fir  32  and  34  ft.  long,  by 
spiking  to  these,  with  %x8-in.  boat  spikes,  3x 
4-in.  strips  flatwise,  to  form  tongues  and 
grooves.  The  points  were  made  by  sawing 
them  on  a  long  bevel  of  about  2  to  1  sloping 
up  from  the  groove  side  to  the  tongue.  .-Vny 
side  beveling,  necessary  to  hold  the  pile  to 
line,  was  done  at  the  drivers. 

The  sheet  piles  were  handled  from  the  fram- 
ing yard  to  the  drivers  by  a  derrick  scow.  Two 
roller  drivers  were  used,  one  on  each  side  of 
the  dock,  each  having  a  2,800-lb.  hammer  and 
35-ft.  leads. 


The  lake  bed,  at  this  point,  is  red  clay,  so 
that  jetting  was  impossible.  However,  little 
difficulty  was  experienced  in  driving.  An  oc- 
casional wedge  was  used  to  keep  the  piles 
plumb.  These  were  made  by  ripping  the  12x 
12-in.  timber  diagonally  and  then  nailing  on 
the  tongue  and  groove.  .\  sliding  block,  made 
with  a  groove  to  fit  over  the  tongue  of  the 
pile  being  driven,  and  with  a  line  passed 
around  it  to  the  engine,  held  the  pile  firmly 
to  place  during  the  driving.  A  hand  winch 
was  used  to  hold  the  tops  of  the  piles  tight 
after  they  were  driven.  A  temporary  inside 
waling  or  guide  timber  was  bolted  to  the  ends 
of  the  pile  caps  of  the  old  foundation  and  to 
this  about  every  fifth  sheet  pile  was  bolted  to 
hold  it  in  place  and  to  maintain  a  true  line 
until  the  temporary  outside  waling  timbers 
could  be  placed.  These  temporary  outside 
waling  timbers  were  14x14  in.  second-hand 
fir  and  were  placed  11  ins.  below  the  sheet 
pile  cut-ofT,  which  was  G  ins.  below  mean 
water  level.  The  two  walls  were  then  tied  to- 
gether through  these  timbers  with  l-in.x.59-ft. 
rods,  spaced  6  ft.  centers,  and  using  a  center 
turnbuckle.  The  final  anchoring  of  the  sheet 
piling  was  by  placing  a  1-in.  bolt  4  ft.  8  ins. 
long  through  each  pile  at  a  point  8  ins.  below 
the  cut-off. 

Following  the  sheet  pile  driving,  a  swing 
driver  having  a  4,200-lb.  hammer  and  65-ft. 
leads,  drove  the  bearing  piles,  varying  from  30- 
ft.  to  60  ft.  in  length,  in  the  main  foundation. 
These  piles  were  unloaded  from  cars  at  a 
point  where  they  could  be  easily  pointed,  sort- 
ed, and  rolled  into  the  water  for  rafting.  The 
piles  were  cut  off  by  hand  at  a  point  1  ft.  3 
ins.  below  mean  lake  level.  The  rows  of  new 
bearing  piles  are  spaced  6  ft  centers  with  a 
row  of  the  old  timbe"  dock  bearing  piles  half 
way  betw-een.  In  eacti  row  on  each  half  of  the 
dock,  there  are  seven  piles  spaced  2V2  ft.  cen- 
ters, the  first  being  1%  ft.  from  inner  edge  of 
the  sheet  piling.  The  pile  driving  specifica- 
tions  called   for   a   penetration   of  not   over  6 


July   17,  191. 


ENGINEERING     &     CONTRACTING 


79 


ins.  in  six  blows  under  a  40-ft.   drop  of  a  3,- 
000-lb.  hammer,  or  its  equivalent. 

After  the  pile  caps  of  the  old  foundation  and 


in  the  end  form  at  each  joint  so  that  there 
could  be  no  transverse  movement  of  sections. 
As  soon  as  the  outside  and  center  core  forms 


ft.  wide.  The  tops  of  the  parapets  and  slabs 
were  given  a  slope  of  %  in.  to  the  foot  to- 
ward the  center  of  the  dock  to  insure  drain- 


ENG.^CnA/ri. 


Fig.    1.      Side    View   of   Ore    Dock    No.    1,    Duluth   &    Iron 
Range    R.    R. 


Fig.   3 — View  of  Traveler  for   Unloading   Structural    Steel. 


the  pile  heads  had  been  removed,  the  placing 
of  gravel  filling  began.  The  gravel  was  han- 
dled by  scows  from  a  beach  near  by  and  was 
used  for  filling  the  space  enclosed  by  the  sheet 
pilinc  to  a  point  IV'i  ft.  below  mean  water, 
which  was  the  bottom  of  the  concrete. 

The  forms  for  all  concrete  work  were  made 
of  2-in.  matched  lumber  and  were  set,  re- 
moved and  carried  ahead  by  a  small  derrick 
scow.  The  outside  forms,  of  which  19  sec- 
tions  24   ft.    long  were  used  on   each   side  of 


had  been  set,  the  reinforcing  rods  were  bent 
and  placed.  In  each  72-ft.  section  about  12,100 
lin.  ft.  of  1-in.  smooth  circular  rods  and  900 
lin.  ft.  of  IVs-in.  rods  were  used.  The  main 
slabs  are  19  ft.  4  ins.  wide,  with  an  opening  of 
19  ft.  between  them  and  are  o^h  ft.  thick, 
extending  from  2%  ft.  below  mean  water 
to  3  ft.  above  the  same.  These  sb^bs 
are  tied  together  every  24  ft.  by  3.x4-ft.  con- 
crete tie  wall  reinforced  with  four  l%-in..x 
36-ft.    rods.      Raising   from   the   main   slab   by 


age.  The  center  line  of  the  piers,  which  are 
4  ft.  9  ins.  square  on  top  with  batters  of  1  in. 
to  4  ins.,  is  18%  ft.  from  the  center  line  of 
the  dock.  These  piers  are  tied  to  the  main 
slab  by  four  l-',-;-in.x9-ft.  reinforcing  rods. 

Two  scow  mixers  were  used  on  this  work, 
one  on  each  side  of  the  dock.  The  one  was  a 
%-cu.-yd.  Smith  mixer  with  chain  conveyors 
carrying  materials  from  hoppers  on  main  deck 
to  a  measuring  hopper  which  fed  into  the 
mixer  about  15   ft.  above  the  main  deck.     A 
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the  dock,  rested  on  the  temporarv  waling  tim-  three  8-in.   steps  and  extending  from  its  out-  derrick  scow  supplied  sand  and  gravel  to  the 

ber   4   ins.    outside    the    sheet   piling.     An    ex-  side  edge  to  its  center,  is  a  parapet  slab  2  ft.  hoppers.      1  he    ^-cu.-yd.   mixer    mixed    two- 

pansion    joint    above    mean    water    level    was  thick.     On  the  main  parapet  and  at  its   outer  thirds    of    the    total    yardage.     Its    scow    was 

used  everv  72  ft.    A  kev  6  ins.x3  ft.  was  made  edge   is   a   parapet   walk   9  ins.   thick  and  2%  about   80  ft.   long  and   Ic  ft.  wide.     A  three- 
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story  tower  about  16  ft.  square  was  erected 
in  the  center  of  the  scow.  On  the  lower  floor 
of  the  tower  were  the  boiler,  pumps  and  con- 
veyor engines.  On  the  second  floor  were  the 
mixer,  mixer  engine  and  the  gate  controlhng 
the  measuring  hopper.  And  on  the  third  floor 
were  the  measuring  hopper  and  the  levers  con- 
trolling the  conveyors.  On  the  deck  of  the 
scow  and  6  ft.  from  the  edge  of  the  tower 
toward  the  one  end  was  the  sand  hopper,  and 
toward  the  other  end  was  the  crravel  hopper. 
Behind  the  sand  hopper  on  the  end  of  the 
scow  was  a  small  cement  shed  holding  aoout 
200  bbls. 

Conveyors  handled  the  cement  in  sacks  from 


of  the  main  slab,  including  the  tie  walls. 
Forms  were  then  set  and  filled  for  the  para- 
pets in  these  sections.  As  soon  as  these  para- 
pets had  set,  the  end  forms  were  removed  and 
the  sections  between  filled.  These  end  walls 
were  painted  with  tar  before  filling  the  sec- 
tion between,  the  tar  destroying  the  bond  of 
the  concrete  and  making  a  good  e.xpansion 
joint. 

The  forms  for  the  piers  were  set  and  filled 
about  half  full  of  concrete,  which  was  allowed 
to  set,  before  anchor  bolts  were  placed.  The 
anchor  bolts  were  then  set  in  templets  and 
wired  plumb,  after  which  the  piers  were  filled 
to  within  1  in.  of  elevation.     Triangular  strips. 


beams  at  115  lbs.)  about  40  ft.  long,  eight  par- 
tition posts,  two  outside  channel  posts,  twelve 
longitudinal  channels  11  ft.  10  ins.  long,  two 
chutes,  four  chute  posts,  eight  track  stringers 
20-in.-I  beams  at  65  lbs),  and  all  bracing,  hand- 
railing,  ladders  and  machinery  platforms.  The 
mooring  posts  were  cast  a  part  of  the  main 
bases,  there  being  a  post  on  every  second 
casting.  The  8O-II3.  rails  are  fastened  to  the 
tops  of  the  track  stringers  by  %-in.  hook  bolts 
spaced  12-in.  centers. 

The  steel  for  the  dock  proper  was  shipped 
by  boat  and  was  unloaded  and  sorted  on  the 
completed  foundation.  A  traveler  (see  Fig. 
3)  was  set  up  on  foundation  between  the  piers 


5l-B%'ctoc  of  rociq  Girders 
5/-SM.tobk,ofyerj  channels 


[LampfbstT 

'':^'ti)i.  s-ii^^i-ir  ^  5-5-  .  fir  .  s-jJi'l  s-j&-_^fir_^s-s:  ^-f'i/]^s^j 


£iw— 


j'S  fSpaflm  roisea  oosition 


VFIotWirerope 


rront    Elevation 


Front  Wolki  R^iroved 


Section  thro  poet" 
Sec  B- 


'■,UeanMler  Level 


of  •.okeSuperior 


Ttfpicoi  Section  or porfitior  Section  ttiw  Center  of poOtet  CHCifUMfb 

Fig.  4.       Details  of  Superstructure,  Bins  and    Chutes    for    Duluth    &    Iron    Range    R.    R.   Ore    Dock. 


the  deck  to  the  third  story  and  gravel  and 
sand  from  the  hoppers  on  the  main  deck  (hold- 
ing material  for  about  30  cu.  yds.)  to  the 
measuring  hopper. 

The  mixer  required  for  running,  an  engi- 
neer, a  fireman,  two  laborers  handUng  cement 
to  the  conveyor,  one  man  at  the  mixer,  and 
three  men  on  the  top  floor  dumping  cement 
and  operating  the  conveyors.  The  maximum 
day's  run  for  this  mixer  was  280  cu.  yds. 

The  second  scow  had  two  %-cu.-yd.  Smith 
mixers  mounted  about  20  ft.  above  water  level. 
Here  tlie  material  was  shoveled  into  a  bucket 
on  the  deck  of  the  scow,  hoisted  and  dumped 
into  a  hopper  which  discharged  into  the  mixer. 
With  either  scow,  the  mixers  would  dump  to 
any  part  of  the  section  by  the  use  of  spouts. 
Cement  was  supplied  to  each  mixer  by  a  small 
cement  scow.  The  maximum  day's  run  for 
both  mi.xers  was  438  cu.  yds.,  while  the  aver- 
age day's  run  was  245  cu.  yds. 

The  materials  used  for  concrete  were  lake 
gravel  and  sand  in  proportions  so  that  when 
mixed  with  five  sacks  of  Universal  Portland 
cement  per  yard  it  would  give  the  densest 
concrete. 

In  placing  the  concrete,  every  other  72-ft. 
section,  for  five  sections,  was  filled  to  the  top 


so  beveled  that  the  tops  were  horizontal  when 
placed,  were  nailed  to  exact  devalion.  The 
tops  of  the  piers  were  leveled  from  these 
strips  with  a  steel-faced  straight  edge  bw 
using  1  to  3  mortar.  Castings  were  set  with- 
out grout. 

A  fender  of  two  timbers  was  used.  The 
top  timber,  which  was  a  14xl6-in.  recessed 
4  ins.,  was  placed  with  its  edge  1  in.  below  the 
parapet  walk  and  bolted  through  pipe  through 
this  walk.  The  lower  timber  was  a  12xl2-in. 
recessed  2  ins.  and  fastened  by  1-in.  upset 
bolts  threaded  at  both  ends  and  placed  in  pipe 
in   the   main   slab  before   concreting, 

Su[>crstructure. — The  total  height  of  the  steel 
superstructure  is  74  ft.  above  mean  water 
level  to  base  of  rail.  The  two  lines  of  columns 
are  spaced  37-ft.  centers.  The  width  at  the 
top  is  51  ft.  8%  ins.  without  the  machinery 
patforms,  which  are  7  ft.  IVi  ins.  each.  Trans- 
verse bracing  is  the  same  in  all  bents,  but 
longitudinal  bracing  is  only  used  in  every 
second  12-ft.  span.  The  total  weight  of  steel 
in  an  average  pocket  length  is  about  65%  tons, 
made  up  of  two  cast  bases,  two  columns  28 
ft.  1%  ins.  long,  two  plate  girders  72  ins.xll 
ft.  11%  ins.,  two  main  bin  girders  about  40 
ft  long,  four  intermediate  bin  girders   (24-in.-I 


and  blocked  up  so  that  there  was  a  clear  open- 
ing about  6  ft.  high  and  27  ft.  wide,  which 
was  used  for  storing  material  while  allowing 
the  traveler  to  run  over  it.  This  traveler  un- 
loaded the  boats,  placing  the  heavy  members 
so  that  they  would  need  no  further  distribut- 
ing, and  piling  the  lighter  material,  partly  sort- 
ed, beyond  the  distance  that  a  boat  load  of 
steel  would  take  up.  The  lighter  members 
were  later  handled  to  the  point  of  erection  by 
a  derrick  scow  on  one  side  and  a  flat  scow 
with  the  traveler  on  the  other. 

A  top  traveler  with  two  70-ft.  steel  booms 
was  used  for  erection.  This  traveler  erected 
all  of  the  heavier  members  and  sufficient 
bracing  to  allow  it  to  proceed.  A  portion  of 
the  lighter  bracing  and  the  platforms  were 
placed  by  a  derrick  car.  The  riveting  was  all 
done  by  compressed  air,  furnished  by  the  rail- 
road company  from  its  permanent  compressors. 
Riveting  followed  erection  .is  closely  as  con- 
venient, usually  with  about  six  hammers  work- 
ing and  driving  2.500  rivets  daily. 

For  the  painting,  Illinois  Steel  Co.'s  black 
graphite  paint  was  used,  two  coats  being  ap- 
plied except  that  surfaces  which  come  in  con- 
tact with  iron  ore  or  concrete  were  not 
painted. 
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The  framing  of  the  timber  approach  and  of 
the  decking  of  the  steel  approach  was  done  by 
hand  with  no  features  of  importance.  The 
raihng  for  the  steel  approach  was  made  from 
2%-in.  scrap  flues,  using  2-in.  flues  6  ins.  long 
for  joints.  This  raihng  was  fastened  to  posts 
of  3x3-in.  angles  by  using  "U"  bolts. 

Resting  on  the  steel  bin  girders  are  the  6- 
in..xl2-in.xll-ft.  fir  planks  forming  the  first 
course  of  the  pocket  bottoins.  These  bottoms 
slope  at  an  angle  of  48°  with  the  horizontal  to 
a  point  4  ft.  from  the  front  wall,  where  the 
slope  changes,  by  using  timber  wedees,  to 
45°,  which  is  the  slope  of  the  chutes.  The  bot- 
toms were  placed  by  hand  before  the  concrete 
partitions  between  the  bins. 

These  concrete  partitions  extend  from  a 
point  8  ins.  into  the  main  bin  girders  to  the 
track  stringers,  are  12  ins.  thick  and  contain 
17  cu.  yds.  per  partition  on  each  half  of  the 
dock.     The  forms  for  these  were  made  of  2-in. 


ft.  6  ms.  centers  and  between  these  runs  a 
6xl2-m.  deck  the  full  length  of  the  dock  The 
two  tracks  on  either  half  of  the  dock  are  10 
ft.  4  ms.  centers  and  outside  of  the  outside 
track  IS  a  6xl2-m.  deck  6  ft.  wide  running  the 
full  length.  Over  the  partitions  on  each  half 
of  the  dock  is  a  6xl2-in.  walk  2  ft.  wide. 

One  of  the  marked  improvements  over  other 
docks  at  this  port  is  in  the  hoisting  machinery. 
Heretofore  hand  power  machinery  with  coun- 
terweights and  winches  has  been  'used,  but  on 
this  dock  electric  power  will  handle  the  spouts 
(see  Fig.  1),  which  are  34  ft.  long,  5  ft.  4  ins 

^oan  .t"*^  iY"^  ^^-  ''^^P'  «3'=h  weighing  about 
b.dUU  lbs.    The  motors,  hoists,  controllers,  and 


of  April  and  of  the  dock  proper  the  latter 
part  of  May.  The  erection  of  the  entire  dock, 
mcluding  riveting,  was  completed  the  last  of 
October.  The  placing  of  the  timber  and  con- 
crete work  in  the  superstructure  began  in 
August,  1911,  but  was  closed  down  in  Novem- 
ber on  account  of  bad  weather.  The  work  was 
resumed  April  1st,  1912,  and  the  dock  was 
completed  and  placed  in  operation  May  13 
1912.  ^ 

The  following  tabTes  give  the  time  of  the 
various  classes  of  labor  and  of  the  outfits 
used  in  carrying  out  different  parts  of  the 
work.  The  time  allowed  for  outfit  includes 
only  the  time  while  actually  in  use.    A  40-h.p. 


Fig.  5.     View  of  Top  of  Ore   Dock  Showing  Tracks   and    Line 
Shaft   for  Operating   Ore     Chutes. 


Fig.    6.      Interior   View   of   Completed    Ore 
Pocket. 


lumber  and  in  sections  lapping  on  the  parti- 
tion posts.  The  lower  ends  of  these  sections 
were  cut  on  a  bevel  to  fit  the  fir  bottom.  Six- 
teen sets  of  forms  were  used.  Two  adjacent 
walls  were  set  and  struts  of  4-in.x6-in.  timber 
were  wedged  between  the  walls  to  hold  the 
forms  during  concreting.  Two  small  derrick 
cars  were  used  on  this  work,  the  one  took 
out  the  forms  and  loaded  them  on  cars  while 
the  other  set  them.  Forms  were  cleaned  and 
oiled  at  each  move. 

A  %-cu.-yd.  Ransome  mixer,  mounted  on 
trucks  so  that  the  discharge  was  along  the 
center  line  of  the  dock,  was  used  for  this 
work.  A  hopper  car,  traveling  on  a  raised 
track  about  50  ft.  long  and  on  the  center  deck- 
ing, conveyed  materials  from  the  cars  to  the 
mixer.  A  car  of  gravel  was  set  on  one  side 
of  the  raised  hopper  car  track  and  one  of  sand 
and  cement  on  the  other  side.  Materials  were 
shoveled  directly  from  these  cars  into  the 
hopper  car,  which  was  also  used  as  a  measur- 
ing hopper.  The  entire  outfit  was  moved  from 
one  pocket  to  the  next  by  one  of  the  derrick 
cars.  The  mixer  discharged  into  spouts  with 
an  opening  for  each  of  the  five  sections  to 
be  filled. 

After  the  partitions  were  placed,  a  3-in. 
maple  lining  was  spiked  to  the  fir  bottoms. 
This  lining  serves  for  wearing  surface  and 
makes  a  very  smooth  surface  for  ore  to  slide 
on.  In  connection  with  bottoms,  a  hopper  cor- 
ner is  used — one  on  each  side  of  the  door — 
to  divert  the  flow  of  ore  from  the  sides  of  the 
pockets  to  the  door  and  to  prevent  ore  lodg- 
ing in  the  corners,  the  door  being  only  5  ft. 
wide  while  the  pocket  is  11  ft.  The  last  de- 
sign of  corners  used  here  has  a  triangular 
plane  surface  with  the  top  edge  8y2  ft.  long 
and  level,  resting  on  the  concrete  partition. 
The  front  edge  runs  from  the  partition  to  the 
edge  of  the  door,  is  d.Vk  ft.  long  and  has  a 
slope  of  about  70°  in  planes  parallel  to  the 
front.  The  pocket  fronts  are  3-in.  fir  plank 
spiked  to  nailing  strips,  which,  in  turn,  are 
bolted  to  the  longitudinal  channels.  These 
were  placed  by  hand,  as  were  also  the  door 
walk,  intermediate  walk,  machinery  platform 
walks,   and   the   top   decking. 

There  are  four  tracks  on  top  of  the  dock. 
(bee  Fife.  5).     The  two  center  tracks  are  15 


their  connections  are  located  on  the  machinery 
platform   (see  Fig.  5). 

A  25-h.p.  motor  drives  a  line  shaft,  which 
controls  ten  hoists.  However,  each  hoist, 
which  is  connected  to  its  spout  by  a  %x5-in. 
flat  wire  cable,  is  operated  independent  of 
others.  An  automatic  hand  brake,  after  the 
dog  is  released,  will  hold  the  spout  in  any 
position  and  can  be  used  in  lowering  the 
spout.  A  disc  clutch  is  used  in  raising  the 
spout  and  the  same  can  be  used  in  lowering. 
The  hoist  is  so  geared  that  it  takes  about  25 
seconds  to  raise  a  spout  through  an  arc  of 
130°  which  requires  the  entire  length  of  the 
cable.  Each  motor  is  capable  of  raising  two 
spouts  at  once.  A  %-in.  cable,  arranged  on 
sheaves  and  extending  the  length  of  the  line 
shaft  (over  10  pockets),  allows  the  motor  to 
be  stopped  or  started  from  any  point.  The 
doors  to  the  pockets,  giving  a  clear  opening 
5  ft.  wide  and  4  ft.  high,  are  made  by  bolt- 
ing 2%-in.xlO-in.  oak  plank  4  ft.  long  to  a 
bottom  cleat  3x6  ins.xS  ft.  long  and  at  top  cleat 
4.x8  ins.x5  ft.  long. 

The  interior  of  an  ore  pocket  (see  Fig.  6) 
has  a  vertical  front  and  side  wall  and  the  bot- 
tom sloping  as  previously  noted.  The  pocket 
is  11  ft.  wide  except  for  the  hopperings,  about 
29  ft.  deep  at  front  below  bottom  of  track 
stringers  and  1  ft.  on  the  center  line  of  the 
dock.  Each  pocket  will  hold  from  225  to 
300  tons  of  ore,  depending  on  the  grade. 
There  will  be  208  pockets  completed  at  the 
present  time,  and  16  in  the  north  side  of  the 
dock  at  the  shore  end  will  be  completed  when- 
ever the  slip  is  extended.  The  dock  is  ca- 
pable of  storing  ore  for  and  loading  at  one 
time,  the  four  largest  boats  on  the  Great 
Lakes.  No  loading  records  have  been  tried 
from  this  dock  as  yet,  but  it  is  probable  that 
the  average  time  actually  used  in  loading  will 
be  much   reduced. 

The  wrecking  of  the  old  timber  dock  be- 
gan Jan.  2,  1911,  and  was  completed  the  lat- 
ter part  of  February,  1911.  Sheet  pile  driving 
commenced  in  February  and  round  pile  driv- 
ing in  March,  1911.  The  first  concrete  in  the 
main  foundation  was  placed  on  April  30,  1911, 
and  the  foundation,  including  fenders,  was 
completed  about  July  15,  1911.  The  erection 
of   the   steel    approach   began    the    latter   part 


gasoline  boat  did  most  of  the  towing  and  the 
time  of  its  engineer  is  included  in  the  tables. 
In  Table  I  for  sheet  piling,  the  item  "pre- 
paring and  handling"  includes  spiking  on  the 
tongues  and  grooves,  using  about  50  %.x8-in. 
spikes  per  pile,  also  sharpening,  loading  by 
derrick  from  skidway  to  scow,  and  unloading 
at  the  drives.  The  item  "waling  and  tying" 
covers  the  placing  of  the  temporary  inside 
guide  timbers,  the  temporary  outside  waling 
timbers  and  all  temporary  and  permanent  bolts 
and  anchors. 

TABLE  I.— TIME  COST   OF  SHEET   PILING 
(2,350    PILES). 

Hours 
per  100 

Preparing  and  Handling:         Hours,     sheet  piles. 

Foreman    370  15.58 

Carpenters    520  21.89 

Sl<illed  labor   1,630  70.73 

Common  labor  4.950  208.40 

Engineer    340  14.31 

Tug  and  crew 40  1.68 

Derrick  scow  250  10.53 

Driving: 

Foreman    590  24.84 

Skilled  labor  1.890  79.57 

Common  labor   2,160  90  94 

Engineer    830  34.94 

Drivers    570  24.00 

Cutting  Off: 

Common  labor   1,700  71.57 

Waling  and  Tieing: 

Foreman    760  32.00 

Carpenters    2.380  100.20 

Skilled   labor   6,330  L'66.49 

Common  labor  13,370  562  ss 

Engineer  1,960  82.52 

Tug  and  crew 40  1.6S 

Derrick  scow   1.040  43  78 

Drivers    570  24.00 

Table  II  for  round  poles  includes  only  those 
piles  in  the  dock  proper.  The  item  "pointing 
and  handling"  includes  sorting,  pointing,  raft- 
ing and  delivering  to  drives.  The  cutting  in- 
cludes the  removing  of  the  old  pile  heads. 

TABLE  11. —TIME  COST  OF  ROUND  PILE 
WORK  (163,500  PILES). 

„  ,     ,  Hours  per 

Pointing  and  Handling:  Hours.  100  lln.  ft 

Foreman    20  0122 

Engineer   350  .2135 

Skilled  iabo:  ..  2.330  14213 

Common  labor  2.390  1.4579 

Derrick  scow 130  0793 

^Tearn   350  :21SB 

Driving: 

Foreman   670  .4087 

Engineer 670  4087 

Skilled  labor   2,670  16287 

Common  labor  2,690  16409 

Pile  driver  660  .4026 
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Cutting  Off  Piles:- 

Foreman    130  -0793 

Skilled  labor   600  -3660 

Common   labor    3,180  1.9J9S 

In  Table  III  the  item  for  handling  and 
placing  new  concrete  includes  unloadnig  cars ; 
loading  on  and  unloading  from  scows, 
and  fastening  the  reinforcing  in  place 
with  wire.  The  item  "forms"  includes  the 
making,  placing,  bracing  and  removing  of  all 
forms.  1  he  item  "anchor  bolts"  includes  mak- 
ing and  placing  templets  and  setting  bolts.  The 
item  "mi.xing  and  placing"  covers  the  hand- 
ling to  the  mixers  of  the  sand  and  gravel 
from  a  stock  pile  on  the  old  foundation,  or 
a  portion  of  the  finished  new  foundation ;  of 
handling  cement  from  cars  and  all  mi.xing, 
placing  and  finishing  of  the  concrete. 
TABLE  III.— TIME  COST  OF  H.^NDLING  AND 
PLACING   CONCRETE. 

(15,040  cu.  vds.  concrete,  746.000  lbs.  reinforcing.) 

Hours  per 

Bending  Reinforcing:  Hours.  cu.  yd. 

Foreman    -00  .0132 

Skilled  labor    6S0  .0149 

Handling    and    Placing    Rein- 
forcement: „„„ 

Foreman    560  .0370 

Skilled  labor   3,260  .2152 

Common  labor   4,750  -sl.o 

Flat  scows   520  .0343 

Forms:  „ 

Foreman    1,510  .0997 

Carpenters    9,340  .611,4 

Engineers    315  .01 1 6 

Skilled  labor   5,770  .3808 

Common   labor    6,300  .4158 

Derrick    scows    320  .0211 

Anchor    Bolts: 

Carpenters    1,135  .0749 

Common   labor    950  .0627 

Mixing  and   Placing: 

Foreman    1,680  .1109 

Engineer     2,250  .1485 

Skilled  labor    6,770  .4668 

Common   labor    9,990  .6593 

Derrick  scows   620  .0409 

Flat  Bcows   640  .0422 

Scow    mixers    1,120  .0739 

The  time  shown  in  the  above  tables  does 
not  include  the  time  required  to  get  outfits  to 
the  work  and  in  shape  to   run. 

Whitney  Bros.  &  Hill  of  Superior,  Wis., 
had  the  contract  for  wrecking  the  timber  dock 
and  for  placing  the  new  foundation  complete ; 
the  American  Bridge  Co.,  for  fabricating  and 
erecting  the  steel ;  the  Lucius  Engineering  Co. 
of  Pittsburgh  for  painting ;  Whitney  Bros.  Co. 
of  Superior,  Wis.,  for  placing  timber  and  con- 
crete in  the  superstructure;  and  the  Whiting 
Foundry  &  Equipment  Co.,  Harvey,  111.,  for 
furnishing  and  installing  the  hoisting  ma- 
chinery. 

Baltimore    Water    Filtration    Plant. — The 

estimated  construction  cost  of  the  mechan- 
ical filter  which  the  Baltimore  Water  Board 
plans  to  install  at  Loch  Raven,  is  $1,633,000. 
The  estimated  annual  cost  of  operation  is 
$193,450.  At  4  per  cent  per  annum  this 
would  be  the  interest  on  $4,836,250.  George 
W.  Fuller,  the  engineer  consulted,  gave  the 
corresponding  costs  of  $2,369,000  for  con- 
struction and  $225,000  for  annual  operation 
of  a  slow  sand  filter.  Mr.  Fuller  considers 
that  the  installation  of  the  mechanical  filter 
would  give  better  general  satisfaction. 

Monel  Metal's  Resistance  to  Corrosive 
Action. — Recent  experiments  made  at  the 
laboratory  of  the  Board  of  Water  Supply. 
New  York  city,  indicate  that  monel  metal 
possesses  about  the  same  resistance  to  cor- 
rosive action  as  the  better  known  bronzes, 
while  it  has  the  additional  advantage  that  it 
presented  the  least  change  in  appearance  as 
, result  of  the  corrosive  action.  Specimens 
of  several  bronzes,  monel  metal  and  steel  were 
weighed  and  embedded  in  rich  earth  which 
was  kept  wet  for  six  months  by  periodical  ad- 
ditions of  very  dilute  solutions  of  corrosive 
salts.  At  the  end  of  the  test  period  all  of 
the  specimens  were  taken  out,  scrubbed,  dried 
and  weighed  to  ascertain  the  comparative  loss 
from  corrosion.     The  results  were  as  follows  ; 

Per  cent  loss. 

Phosphor    bronze    O.09 

Tobin  bronze    0.11 

Monel  metal    0.12 

Parsons'    manganese    bronze O.IZ 

Muntz'   metal   0.33 

Steel    lO* 

Another  test  of  the  same  kind  under  some- 
what dilTerent  conditions  but  the  same  period, 
gave  about  the  same  relative  results. 


Cost  of  Power  for  Electric  Heaters  for 
Street  Railway  Cars. 

The  following  data  are  the  results  of  tests 
made  in  Cleveland  in  April,  1912,  to  show  the 
relative  merits  of  various  systems  of  heat- 
ing trailer  cars  which  are  used  for  rush  hour 
service  on  the  Cleveland  street  railways. 
Three  types  of  heaters  were  tested,  two  be- 
ing electric  heaters  and  one  a  forced  venti- 
lation coal  heater. 

The  tests  show  that  in  order  to  maintam 
the  temperature  within  the  car  41.9°  F.  above 
the  surrounding  air  it  is  necessary  to  expend 
about  10,900  watts,  or  2(j7  watts  for  each  de- 
gree rise  of  temperature. 

The  contract  rate  at  which  the  railways 
purchase  power  was  used  in  determining  the 
cost  of  heating.    The  results  follow : 

Maximum  demand  at  car  from  test  (500 

volts>     11.00  kw. 

Maximum   demand  at   d.c.   bus   substa- 
tion   (90   per  cent   efficiency  of  distri- 

bution)    •  •  12.23  kw. 

Maximum  demand  at  generator  bus  (89 
per    cent   efficiency     of     transmission 

and  conversion)    13.76  KW. 

12.23  kw.  for  2Vi  hours  requires  8.16  kw.  of  sub- 
station capacity,  50  per  cent  overload  allowed. 
Investment   in  substation,   8.16  X  $25  =  $204.00. 

($25  per  kw.  of  capacity  installed.) 
Fixed   charges  on   substation   equipment,    $204  X 
in  per  cent  =  $20.40. 

(Includes    5    per   cent    interest,    2.52    per    cent 
amortization,    1.36  per   cent   taxes  =  9.88  per 
cent  or  10  per  cent  used.) 
Investment     in     distributing      system       Is 

$41.70  per  kw.  of  maximum  demand. 
Investment  in  distributing  system  per  car, 

$41.70    X    $12.23 JolO.OO 

Fixed   charges   per   car   per  year,    $510    X 

10  per  cent »100 

Maintenance    of    distributing    system    per 

kw.  of  maximum  demand  per  year 2.00 

Maintenance    of    distributing    system    per 

car    24.46 

Consolidated  car  heaters  require  4661 
kw.-hr.  at  car  or  at  generator  bus,  4661 

-=-  .80   =  5830  at  $0.0038 22.15 

Substation    operation    and     maintenance, 

5190    X    $0.0(5O3 ;...       1.56 

Peter  Smith  forced  draft  heater  required 
4172  kw.-hr.  at  car,  or  4172  -^  .80  — 
5220   kw.-hr.    at    generator   bus,    5220    X 

$0.003S    19.80 

Substation    operations    and    maintenance, 

4640     X     $0.0003 1.39 

SUMMARY  OF  POWER  COST. 

Consoll-     Peter 
dated       Smith 
electric     electric 
heater,     heater. 
Demand    charge    for   power,    13.76 

kw.   for  6  months $  82. aO     $  82.50 

Energv  charge    22.15         19.80 

Substation    operation    and    main- 
tenance           1.56  1.39 

Fixed  charge  on  substation 20.40        20.40 

Fixed  charge  on  distributing  sys- 
tem         51.00         51.00 

Maintenance   of   distributing   sys- 
tem         24.46         24.46 

Totals    $202.07     $199.55 

Peter  Smith   Coal  Heater: 

Fixed   charge,    .182   kw.   at   $16.22 $2.95 

Substation      operation      and      maintenance. 

14S-kw.-hr.  at  $0.0003 0.04 

Energy  charge,   166  kw.-hr.  at  $0.0038 0.63 

Total     ...$3.62 

In  building  the  fire  in  the  coal  heater,  the 
following  material  was  used:  Kindling.  1.76 
lbs.;  ash  wood,  4.2.5  lbs.;  kerosene  oil,  0.312 
lb. ;  shavings,  0.004  lb. ;  coal.  3.5.29  lbs. 

In  the  general  summary,  each  heater  w-as 
charged  with  interest  at  5  per  cent,  taxes  at 
1.3G  per  cent  and  repairs  and  maintenance  at 
1  ct.  a  day.  Depreciation  was  charged  at  7 
per  cent  in  the  case  of  electric  heaters  and 
10  per  cent  in  the  case  of  coal  heater.  The 
latter  was  also  charged  with  the  following 
special  costs  per  vear: 

Coal    ...." $21.00 

Fuel  and  labor  of  kindling  fire  thirty  times.   4.09 

Labor   of   attendance 8.76 

Removing  and  reinstalling  heater  each  sea- 
son          1.00 

Transportation  and  storage  in  summer 0.,i0 

Value  of  space  occupied   by  heater 11.16 

The  final  figures  show  the  Peter  Smith  coal 
heater  to  be  far  more  economical  than  either 
electric  heater. 

The  weights  of  the  various  heaters  installed 
complete  are  as  follows:  Consolidated,  457 
lbs. ;  Peter  Smith  electric,  350  lbs. ;  Peter 
Smith   coal  heater,  544   lbs. 

The  cost  of  power  for  hauling  the  equip- 
ment for  this  trailer  service  amounts  to  2.18 
cts.  per  pound  per  year.  The  Consolidated 
electric  heating  equipment  is  carried  through- 


out the  year,  while  with  the  Peter  Smith 
forced  ventilation  heating  ecjuipments  the 
heating  duct  alone  is  carried  throughout  the 
year,  the  heater  being  removed  and  stored 
during  the  summer  season. 

Either  of  the  electric  heaters  installed  in  a 
car  would  be  placed  under  the  seats,  while 
the  coal  heater  during  six  months  of  the  year 
occupies  the  space  of  one  seat  in  the  car ; 
the  value  of  this  space  is  chargeable  against 
this  heater.  In  order  to  obtain  this  value  it 
was  assumed  that  the  standing  capacity  of  the 
car  is  one-half  as  valuable  as  the  seating  ca- 
pacity. Thus  in  this  car,  seating  60  passenger^ 
and  providing  standing  room  for  60  more,  the 
value  of  one  seat  space  is  one-ninetieth  of  the 
value  of  the  car  space.  On  a  basis  of  38 
miles  per  day  for  a  trailer  156  days  per  year, 
the  mileage  per  heating  season  is  5,920,  which 
at  17  cts.  per  car  mile  operating  gross  amounts 
to  $1,006.40.  Therefore  $11.16  is  the  value 
of  the  space  occupied  by  the  coal  heater  dur- 
ing the  winter  season. 

Coiulusions.— The  electric  heaters  afford 
the  advantage  of  cleanliness,  convenience  and 
ready  means  of  obtaining  automatic  regula- 
tion of  the  car  temperature.  The  Peter  Smith 
electric  heater  has  the  important  .-ulditional 
advantage  of  providing  a  forced  ventilation  of 
about  12,000  cu.  ft.  of  fresh  warm  air  per 
hour.  Both  of  the  electric  heaters  have  the 
disadvantage  of  being  unable  to  heat  the  car 
properly  in  extreme  weather.  In  zero  weath- 
er it  would  be  impossible  to  maintain  a  tem- 
perature of  more  than  40°  F.  inside  the  car. 
With  the  coal  heater  a  rise  of  over  48°  was 
obtained  easily  without  any  attempt  at  crowd- 
ing the  heater.  The  exceptionally  high  cost 
of  power  for  heating  the  tripper  cars  elec- 
trically at  rush-hour  periods  of  the  day  for 
the  climatic  conditions  existing  in  Cleveland 
renders  the  operation  of  electrical  heaters 
extremely  uneconomical   if  not  prohibitive. 


The    New   Terminal   of   the    Canadian 
Pacific  Railway  at  Van- 
couver, B.  C. 

The  accompanying  drawing  shows  the  gen- 
eral layout  of  the  new  passenger  terminal  of 
the  Canadian  Pacific  Ry.  at  Vancouver,  B.  C. 
The   work   of   improving   the   old   terminal   is       j 
now   under   way.     Tlie   Westinghouse   Church       I 
Kerr   &   Co.   of    Montreal    have   prepared   the        ■ 
plans  in  co-operation  with  the  officials  of  the 
railway,   and   the   construction   work   is   being 
carried  out  by  the  same  organization. 

The  present  passenger  station  of  the  Cana- 
dian Pacific  Ry.  at  Vancouver  is  located  at  the 
foot  of  Granville  St.,  near  the  shore  line  of 
Burrard  Inlet.  The  station  was  built  about 
14  years  ago,  and  except  for  minor  alterations, 
is  unchanged  from  its  original  plan.  The  gen- 
eral waiting  room  and  ticket  offices  are  at  the 
street  level,  and  the  baggage  room  is  on  the 
track  level,  which  is  about  30  ft.  below  the 
street. 

.Along  the  water  front  across  the  local 
freight  yard  tracks  are  located  the  steamship 
wharves.  There  are  two  large  sheds  on  a 
jetty  pier  of  recent  construction  used  by  the 
Trans-Pacific  steamship  lines;  also  five  sheds 
adjoining  the  longitudinal  wharves  used  by 
the  Seattle,  Victoria,  Alaska,  and  otlier  steam- 
ship lines  of  the  Canadian  Pacific  Ry. 

Between  the  wharf  sheds  and  the  passenger 
tracks  adjoining  the  passenger  station  certain 
of  the  freight  tracks  serve  the  several  sheds. 
and  other  tracks  are  used  for  drilling  and 
storage.  The  yard  tracks  extend  along  the 
harbor  front  about  1%  miles. 

The  general  scheme  embraces  a  passenger 
station  and  office  building  suitably  located  on 
available  land  immediately  east  of  the  present 
passenger  station.  There  will  be  four  pas- 
senger tracks  with  provisions  for  more  when 
required,  separated  by  wide  platforms,  between 
the  station  and  the  present  freight  yard.  The 
passenger  tracks  are  to  be  raised  about  5  ft- 
above  the  present  track  level  to  reduce  the 
difference  in  level  between  the  street  and  the 
tracks  to  about  25  feet. 

In  order  to  avoid  an  inconvenient  grade 
crossing  and  debiys  to  traffic  between  the  city 
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and  steamship  wharf  a  bridge  on  the  line  of 
Granville  St.  extended,  is  to  pass  over  the 
passenger  and  freight  tracks  to  the  steamship 
pier  and  connect  directly  with  passenger  ac- 
commodations on  the  pier.  An  incline  is  also 
to  be  built  leading  from  the  west  side  of  this 
bridge  to  the  wharf  giving  access  to  the  lower 
deck  of  the  pier  and  freight  sheds,  and  the 
water  front. 

Another  viaduct  over  the  tracks  is  to  be 
built  on  the  line  of  Burrard  St.  extended 
northerly  with  an  incline  givmg  access  to  the 
present  Trans-Pacific  pier  and  other  portion^ 
of  the  water  front. 

The  main  entrance  of  the  passenger  station 
will  be  on  Cordova  St.  with  the  main  waiting 
room  located  centrally  in  the  station  on  the 
street  level.  Ticket  offices  serving  the  sev- 
eral classes  of  railway  and  steamship  passen- 
gers are  located  at  one  end  of  the  waiting 
room,  and  the  baggage  checking  room,  lunch 
and  dining  room,  parcel  room,  women's  wait- 
ing room,  men's  smoking  room,  news  booth, 
information  booth,  and  other  facilities  are  all 
placed  immediately  adjoining  the  main  waiting 
room. 

On  the  lower  floors  of  the  station  are  lo- 
cated the  baggage  rooms,  express  companies' 
space,  immigrant  rooms,  supply  rooms,  and 
other  station  facilities  not  directly  used  by 
passengers.  Stairways  and  lifts  connect  the 
two  levels  of  the  station,  and  also  afford  com- 
munication with  the  office  floors  above.  A 
separate  footbridge  is  carried  over  the  pas- 
senger tracks  directly  connected  with  the 
waiting  room  at  one  end  and  with  stairways 
leading  to  the  track  level,  giving  access  to 
platforms  without  crossing  tracks  at  grade. 

The  track  platforms  are  1,000  ft.  in  length 
and  are  to  be  covered  with  shelter  sheds  of 
the  umbrella  type.  The  platform  adjoining 
the  station  will  be  used  only  for  baggage,  ex- 
press and  supplies. 

Above  the  public  rooms  of  the  station  build- 
ing the  space  will  be  devoted  to  the  general 
oftices  of  the  railway  company.  The  interior 
arrangement  of  the  office  space  will  be  adapted 
for  a  unit  system  of  subdivision;  that  is,  each 
panel  will  have  heating  and  lighting  facilities 
so  that  partitions  may  be  placed  or  removed 
at  will  in  order  to  provide  for  changes  in  ar- 
rangement of  office  accommodations  which 
may  be  desired  from  time  to  time. 

The  proposed  steamship  station  on  the  pier 
is  a  two-level  building,  the  upper  floor  being 
devoted  to  the  passenger  business  and  offices, 
and  the  lower  floor  to  freight,  baggage  and 
express.  There  will  be  double-level  gangways 
on  the  west  side  of  the  pier,  which  w'ill  be 
used  for  the  'Victoria  and  Seattle  service,  the 
lower  gangway  being  used  for  freight,  and 
the  upper  for  passengers ;  these  gangways  to 
be  supported  on  floating  pontoons  to  main- 
tain the  landing  at  a  constant  level  with  re- 
spect to  the  boats. 

On  the  passenger,  or  upper  level  of  the 
pier  are  provided  waiting  rooms,  ticket  offices, 
baggage  checking  room,  customs  office,  and 
other  conveniences.  Separate  rooms  are  pro- 
vided for  outgoing  and  incoming  passengers. 
Two  tracks  will  be  placed  on  the  surface  of 
the  pier  within  the  shed,  and  one  track  on 
the  outside,  of  the  building  for  the  direct 
handling  of  freight  between  cars  and  steamers. 
The  essence  of  the  general  design  has  been 
to  secure  easy  lines  of  communication  be- 
tween the  railway  trains,  steamers  and  the 
city.  The  traffic  conditions  at  'Vancouver  are 
unusual  as  compared  with  other  large  termi- 
nals on  account  of  the  absence  of  suburban 
business.  The  aggregate  number  of  trains  is 
not  large,  but  they  are  long  and  frequently 
are  run  in  several  sections  and  contain  a 
number   of   classes   of   traflSc. 


presented   to   the   Engineering 
the  South.     An  abstract  of  the 
sented  here  as  follows : 
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(A)  The  water  must  not  freeze. 

(B)  The  barrels  must  not  leak. 

<C)  The    water    must    not    evaporate 
drunk  by  <attle. 


be 


Concrete   'Water   Barrels    for    Use    on 

Railway  Trestles — Design  and  \ 

Cost.  \ 

The  investigation  of  the  cost  of  maintaining  \ 
water  barrels  on  timber  trestles  bv  the  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.  has  led 
to  experiments  with  concrete  water  barrels, 
which  Mr.  Hunter  McDonald,  Chief  Engineer 
of  the  road,  has  recently  discussed  in  a  paper 


1 

To  be  efficient  water  barrels  must  bo  kept 
full  of  water  and  be  easily  accessible,  which 
entails   the   following  requirements: 


(D)  Frequent  Inspections  must  be  made. 

(E)  The  barrels  must   be  filled  when  Inscalled 
and    frequently    refilled. 

(F)  They  should  be  provided  with  small  cans 
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or   vessels,    in   which    the   water   can    be    carried 
to  the  point  where  it  is  needed. 

The  above  matters  will  be  hereafter  dis- 
cussed in  the  order  named. 

(A)  The  writer  has  had  no  experience  in 
a  very  cold  climate.  In  that  of  Tennessee  and 
Kentucky  the  water  in  the  barrels  sometimes 
freezes  solid.  This,  however,  is  rare.  The 
loss  of  a  span  of  combination  bridge  is  re- 
called which  might  have  been  saved  if  the 
water  in  the  barrels  had  not  been  frozen.  The 
principal  damage,  other  than  fire  risk,  caused 
by  the  freezing,  is  that  it  makes  the  barrels 
leak.  This  can  be  prevented  to  some  extent 
by  fastening  in  the  barrel  a  stick  running  in 
a  slanting  direction  from  near  the  top  to  the 
bottom.  The  addition  of  salt  will,  of  course, 
lower  the  freezing  point,  but  will  not  prevent 
freezing.  The  only  consolation  to  be  derived 
from  frozen  water  barrels  is  the  fact  that 
fires  in  bridges  are  not  likely  to  occur  in 
freezing  weather. 

(B)  Where  water  barrels  are  completely 
buried  in  the  earth  at  the  ends  of  the  trestles, 
they  seldom  leak  until  the  wooden  staves  be- 
come rotten,  which  occurs  in  about  four 
years.  The  small  boy  or  idle  man  amuses 
himself  with  filling  the  barrel  so  situated 
with   the   ballast   taken   from   the   roadbed,  or 


Fig.  1 — Design  of  Concrete  Water  Barrel  for 
Railway  Trestles. 

anything  else  that  happens  to  be  at  hand-  It 
wooden  barrels  are  not  buried,  they  require 
frequent  refilling.  If  carefully  covered  to 
prevent  evaporation,  the  interval  of  filling  is 
lengthened.  Should  the  water  in  the  barrel 
get  low  from  any  cause,  the  barrel  is  usually 
permanently  injured  by  having  the  tops  of 
the  staves  dry  out — a  condition  very  difficult 
to  remedy.  A.  prolific  cause  of  leaky  barrels 
is  the  tendency  of  the  idle  man  or  boy  with 
a  gun  to  use  them  for  targets.     The  spurting 


of  the  water  from  the  perforated  side  ap- 
pears to  be  as  e.xhilarating  to  this  species  as 
that  of  the  blood  from  the  stag  to  the  true 
sportsman.  Axes  and  hammers  are  some- 
times used  as  a  means  of  destruction. 

(C)  Barrels  must  be  substantially  covered 
to  prevent  evaporation.  When  tight  barrels 
are  buried  at  the  end  of  the  trestle  and  well 
covered,  refilling  is  seldom  needed  more  than 
once  a  year.  Covering  is  also  necessary  on 
account  of  the  tendency  of  cattle  in  the  dry 
seasons  to  drink  the  water  up.  It  seems  im- 
possible to  cover  them  so  tightly  as  to  pre- 
vent large  crops  of  mosquitoes  from  being 
raised.  Barrel  covers  which  sink  below  the 
outer  rim  of  the  barrel  are  very  advanta- 
geous, as  they  catch  all  rainfall  and  allow  it  to 
run  into  the  barrel.  Where  no  leaks  occur, 
this  is  sufficient  in  many  climates  to  keep 
the  barrels  full. 

(D)  Unless  inspections  of  the  barrels  are 
made  at  frequent  intervals  by  a  responsible 
officer,  they  are  likely  to  go  to  pieces  early 
and  be  absent  or  empty  at  the  time  most 
needed.  It  is  not  sufficient  for  the  inspector 
merely  to  call  attention  to  the  defects,  but 
each  one  should  be  followed  up  immediately 
and  remedied. 

(E)  When  barrels  are  first  installed,  they 
should  be  rilled  by  the  party  installing  them ; 
after  this,  they  should  be  given  over  to  the 
section  foreman,  whose  duty  it  should  be  to 
keep   them   properly   filled. 

(F)  Water  barrels  can  be  effective  only  in 
the  incipicncy  of  a  fire.  More  effective  means 
must  be  had  when  the  fire  has  assumed  some 
headway.  How  to  get  the  water  out  of  the 
barrel  and  put  it  on  the  fire  is  a  question. 
On  some  divisions,  oyster  and  tomato  cans 
are  sunk  to  the  bottom  of  the  barrel  or  fast- 
ened to  the  under  side  of  the  top  by  a  wire- 
Sometimes  an  old  paint  bucket  is  used  and 
sometimes  a  box  made  of  heavy  plank.  The 
object  is  to  use  something  that  nobody  wants 
to  take  away.  It  is  almost  impossible  to  main- 
tain such  vessels  in  the  barrels,  and  the  best 
way  is  to  assume  that  the  person  who  dis- 
covers the  fire  will  use  his  hat,  shoe  or  some- 
thing else  until  organized  help  arrives.  At 
any  rate,  he  is  by  no  means  certain  to  find 
a  vessel  in  the  barrel. 

The  writer  and  those  under  him  have 
studied  this  water  barrel  question  along  with 
other  problems  equally  as  troublesome.  Of 
course,  the  concrete  barrel  has  come  in  for 
its  share  of  discussion.  Figures  1  and  2,  re- 
spectively, show  the  forms  and  finished  prod- 
uct for  an  experimental  barrel  made  two 
years  ago.  It  has  the  self-feeding  top — that 
is,  the  top  is  depressed  so  as  to  catch  the 
rain  water.  A  similar  barrel  was  made  and 
placed  on  a  nearby  trestle  at  the  same  time. 
Neither  has  required  refilling.  Both  have 
proved  themselves  to  be  proof  against  bullets 
fired  from  a  38-caliber  revolver.  Below  is 
a  table  of  the  estimated  cost  of  making  these 
barrels : 

Covers — 

Galvanized  iron.  5  sq.  ft.  at  3  cts $0.15 

Hinge,   bolts,   rivets  and  wire,   5  cts..  0.05 

Cost  of  making,  one  man  one  hour, .  0.20 — JO. 40 

Barrel — 
17    sq.    ft.    expanded    metal    (0.6    lbs., 

4  ft.)  at  3  cts J0.51 

10  cu.  vds.  1:2:4  concrete  at  $2.40 0.24 

Cost   of   forms    (assuming   25   bbls.   to 

one  set)    0.10 

Cost   of   labor   for   making   barrels   at 

15    cts 0.30— $1.15 

$1.55 
Add  10   per  cent  for  engineering  and 

incidentals    15 

Total  cost   $1.70 

Another  experiment  has  been  tried,  con- 
sisting of  a  concrete  box  let  into  the  ground 
_j  but  about  1  ft.,  and  this  upper  part  used 
as  a  means  of  carrying  the  figures  for  the 
number  of  the  trestle. 

Other  experiments  have  been  made,  using 
a  less  tapered  form  of  barrel  than  that  illus- 
trated above,  galvanized  iron  forms,  and  poul- 
try netting  reinforcement.  Plastering  the  mor- 
tar on  has  not  resulted  in  tight  barrels,  but 
1  :2 :4  concrete  cast  and  rammed  into  forms 
has  given   good   results. 

It  is  believed  that  good  concrete  water  bar- 
rels,  with   metal  tops,  can  be  made  for  $1.30 


each  when  made  in  large  quantities.  The 
wooden  barrel  is  the  most  expensive  of  the 
two.  considering  its  capitalized  cost  on  a  basis 
of  six  years'  life,  which  is  reasonable,  leaving 
out  all  consideration  of  increased  cost  of 
maintenance. 

Experiment  is  also  being  made  with  joints 
of  24-in.  clay  pipe  with  concrete  bottom,  with 
the  bell  set  upward  and  buried  in  the  ground. 

The  ballasted  deck  trestle  is  rapidly  becom- 


Pig.    2 Forms    for    Concrete    Water    Barrel. 

ing  the  standard  on  most  roads,  and  it  is 
thought  that  in  the  future  the  water  barrel  will 
seldom  be  needed.  This  consideration  has 
been  the  cause  of  these  barrels  not  being  gen- 
erally made  of  concrete  on  the  lines  with 
which   the  writer  is  connected. 

With  the  ballasted  deck,  fire  can  be  com- 
municated to  trestles  only  along  the  ground 
surface.  Careful  removal  of  combustible  mat- 
ter is  the  only  preventive  for  this ;  and,  if 
properly  looked  after,  the  water  barrel  is  not 
needed.'  On  roads  having  through  bridges  par- 
tially or  entirely  of  wood  the  barrels  are 
needed  at  frequent  intervals. 

The  Rayograph. — .\n  instrument  called 
the  rayograph  has  been  invented  by  S.  H. 
Harrington  of  New  York.  This  device  is 
an  adjunct  to  wireless  and  constitutes  a 
safety  signal  for  small  craft.  The  rayo- 
graph's  signal  is  a  beam  of  light  1%  ft. 
wide  and  1,500  ft.  high.  This  is  to  glow 
continuously  at   night. 
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A     decided     improvement 

„,  '"      railroad       constructiop. 

Ine  Uoings     prospects  is  indicated  by  the 

of  the  number   of  contracts  let   in 

Week  ^^^   P^^'     f^^'     '^ays.     Con- 

tracts for  a  number  of  big 
jobs  have  been  placed,  and 
a  great  deal  of  other  work  is  being  shaped  up 
preparatory  to  taking  bids.    One  feature  of  the 
week  has  been  the  large  amount  of  new  rail- 
road hnancing.     Chief  of  this  is  the  authori?- 
ing  ot  a  $200,000,000  bond  issue  bv  the  stock- 
holders   of   the   St.    Louis,    Iron     Mountain   & 
Southern,  and  the  authorizing  of  an  fi^ilOoO- 
Olio  bond  issue  by  the  directors  of  the  Central 
of  Georgia  Ry.     The   New   York   Connecting 
K.  K.  IS  calling  for  proposals  on  an  expensive 
piece  of  work  in  Long  Island  Citv    N    Y     the 
job  callmg  for  1.34  miles  of  masonrv  and'em- 
bankment       Another    good    sized    contract    in 
New  \ork  City  on  which  bids  are  now  being 
taken  is  the  construction  of  Section  l-\  of  the 
Lexington  .\ve.  Rapid  Transit  R.  R.     Bids  on 
the  hrst-mentioned  work  are  to  be  opened  Jiilv 
^1  ;  bids  on  the  subwav  will  be  opened  Julv  31 
In  the  %yay  of  contracts  let  one  of  the  largest 
IS   for  the  Chicago.   Milwaukee    &     St      Paul 
double   track   line   between    Coon    Rapids   and 
Manila,   la.     The     Walsh     Construction     Co 
Uavenport,    la.,    secured    two    sections     T     a" 
Kearns   &   Co.,    Chicago,   III.,   one   section   and 
Samuel   M.   Green,   Milwaukee.   Wis.,  one  sec- 
tion.     Ihe   remaining  sections  will   be   let  be- 
fore this  issue  appears.     Another  big  contract 
IS  that   for  the  construction   of  the  S'i.oOO  000 
Soo   terminal   in    Chicago,    III.     The   Leonard 
Construction    Co.,   .3.32   South    Michigan    Ave 
Chicago,  111.,  has  this  work.     Among  the  other 
contracts  let  recently  are  the  following :    Xew- 
kirk  &  Powers,  Joliet,  III.,  for  the  construction 
of  shops   at  East  Joliet,   111.,   for     the    Elgin, 
Johet  &  Eastern   Ry.  :    M.     C.     Burke,     Fort 
^nllth,  Ark     tor  constructing  the  Fort  Smith, 
Arkona   &   Wilburton   Ry.,  a  new   steam    line 
which   IS   to   furnish   the   Missouri.   Kansas  & 
1  exas  a  route   to    transport     Oklahoma     coal 
through  Fort_  Smith:  the    Utah    Construction 
Cn..  Ogden,  L  tab,  and  San  Francisco,  Cal     for 
constructing   the    final    43    miles    of    the     San 
FranciSL-o-Eureka    line    of    the     Northwestern 
Pacific   Ry.:   Kilpatrick   Bros..   Beatrice,   Neb 
and  Denver,  Colo.,  for  7%  miles  of  main  line 
track  benveen   Castle  Gate  and  Kvune,   Utah 
for  the  Denver  &  Rio  Grande.        ' 

In  the  fine  of  highway  construction  a  consid- 
erable number  cf  good  sized  contracts  have 
•come  up  for  bids  since  our  last  issue. 
Ihe  Penns.ylvania  State  Highway  Depart- 
ment is  calbng  for  bids  until  Julv  30 
on  11  new  contracts  for  the  improve- 
ment of  roads.  This  department  ako  let  the 
contracts  for  13  pieces  of  work  as  will  be  seen 
elsewhere  m  this  Issue.  A  number  of  good- 
sized  contracts  under  plans  of  the  State  High- 
way Commissioner  of  Ohio  are  likewise  noted 

Anli^  u^'^'-  5"""'=  ^'^d  Pavement  section. 
Another  big  contract  is  that  of  the  Robertson 

T^nn -'■  T,  •  '"^  Commission  of  Springfield, 
lenn.  This  work  cnlls  for  -radine,  ditching 
and  macadamizing  IW)  miles  of  public  roads  in 
Rober  son  County,  Tenn.  Bids  are  to  be 
opened  July  26. 

.Probably  at  no  time  in  the  historv  of 
Ml  sissippi  Rn-er  le^'ees  has  so  much  con- 
struction   work    been    offered    for    letting  in 


Irrigation,   Drainage,   Levees  and   Canals 

Water   Works    

Sewerage   and   Garbage   Disposal... ioA 

Buildings,  Docks,  Dredging,  Supplies,  Etc.'.'.eOC 


so  short  a  time  as  has  come  up  in  the  last 
few  weeks  Bids  on  1,600.000  cu.  yds.  of  earth- 
work in  the  Third  District  were  opened  at 
Vicksburg,  Miss.,  on  July  II.  Bids  on  .535,000  cu 
.yds  in  the  Upper  and  Lower  St.  Francis  Levee 
Districts  will  be  opened  July  20  at  Memphis, 
lenii.  Bids  on  a  big  river  improvement  job 
at  Dayton,  O.,  involving  1,200,000  cu  yds  of 
tevee  construction  were  opened  Julv  8  T  C 
Garland  &  Co.,  of  Toledo,  O.,  at  $.594,.501,  was 
the  only  bidder.     This  bid  was  rejected 

In  the  way  of  drainage  work  the  largest 
contract  of  the  week  appears  to  be  the  one 
awarded  the  Northern  Construction  Co.  of 
^^'''''fi',-^,",'^-  ^^''  -^""tract  amounted  to 
abou  $2,2  400  and  called  for  the  construction 
of  ditches  for  the  Inlet  Swamp  Drainage  Com- 
missioners of  Dixon,  III.  =  ^u  ., 
Such  progress  has' been  made  with  the  plans 
for  the  terminals  of  the  New  York  State 
Barge  Canal  that  bids  are  now  being  asked 
on  three  contracts.  These  are  Contract  1,  con- 
structing terminal  at  Ithaca,  N.  Y.,  Contract 
2  terminal  at  Little  Falls,  N.  Y.,  and  Contract 
No.  3,  terminal  at  Mechanicsville  N  Y  Bids 
are  to  be  opened  Ang.  6,  at  Albany,  N  Y  bv 
Duncan  \\.  Peck,  State  Superintendent  of 
rublic  Works. 

Among   the    big   construction    contracts    let 
recently      may      be      noted      the      following- 

l?i"rJ-  ,  ^"^^y  '^°-  Pittsburgh.  Pa.,  at 
¥>l'^.iibl,  for  constructing  the  Cabbage  Hill 
reservoir  for  the  city  of  Pittsburgh,  Pa  •  Mes- 
mer  6:  Rice,  Los  Angeles,  Cal.,  at"$.584,6i3  for 
constructing  pier  and  bulkhead  for  the  city  of 
Los  Angeles.  Cal.:  Wells  Bros.  Co.,  I60  Fifth 
Ave.,  New  York  City,  at  $710,000,  for  the 
construction  of  the  new  city  hall  annex  for  the 
city  of  Boston,  Mass. 

Plans  and  specifications  are  being  prepared 
tor  the  Muskogee  Water  Power  Co  for  ex- 
tensi\-e  hydro-electric  development  on  the 
Grand  .ind  Illinois     Rivers,     near     Muskogee, 

^^iL  u  '^  P'"°J'^.'''  '=^"5  tof  2  maximum  of 
-0,000  h.  p.  capacity,  which  will  include  three 
separate  developments. 

Bids  as  follow  were  received  Julv  1  bv  the 
Supervising  Architect.  Treasury  Department, 
Washington,  D.  C,  for  the  construction  com- 
plete of  the  U.  .S.  Public  Building  at  Newark 
U.:  James  Corse.  Racine.  Wis.,  $168,000:  d' 
D  ^^iS-^l^'T'  ■'l-^  Walnut  St.,  Philadelphia, 
P3-'  *V"*-''^1"'  J^™^^  Devault,  Canton,  O., 
»ti4.,»lJ:  Westchester  Engineering  Co  103 
Park  Ave.,  New  York  Citv,  $186,900:'  Ed 
Henry.  Ironton,  O.,  $188..-i00:  lohn  G.  Unke- 
fer  &  Co  Almerva,  O.,  $191..3.5.5:  Interurban 
General  Contracting  Co.,  7  E.  42d  St..  New 
York  City  $210.78.5:  Moore  &  Danner,  Koko- 
mo,  Ind..  $208,600:  Geo.  W.  Stiles  Construc- 
lion  f  o.  Rookery  Bldg.,  Chicago,  III  $''04  - 
4.30:  Conners  Bros.  Lrwell.  Mass.,  $201.250'- 
Chas.  H.  Perk--.rti,,  031  Hudson  St.,  New 
lork  City.  $192,920. 


hshment  in  Galveston  a  little  more  than  10 
years  ago.  Professor  Munroe  called  attention 
to  the  tact  that  out  of  200  cities  which  have 
adopted  the  commission  plan  more  than  one- 
halt  are  of  less  than  5,000  population;  that  of 
■M  American  cities  of- more  than  100,000  only 
six  have  adopted  the  plan :  and  of  25  cities  of 
more  than  200,000  but  one.  The  new  sche-ne 
of  local  government  made  its  appearance  he 
said,  at  the  moment  to  take  advantage  of '  the 
vyave  of  political  reforms  that  has  passed  over 
t  le  countr.v.  Commission  government  adjusts 
Itself  nicel.y,  he  explained,  to  direct  legislation 
nomination  reforms  and  the  short  ballot  hi 
man.y  cities  the  mere  form  of  government  has 

v.°L  'i\r  °r'T',''"?  "'"^t  significant  inno- 
xation.  Much  of  the  improvement  had  been 
due  to  general  civic  awakening.  Some  of  the 
shortcomings  of  the  commission  plan  were 
pointed  out.  Commission  charters  did  not  al- 
ways la.y  sufficient  stress  on  the  merit  system 
of  appointment,  the  speaker  said,  and  they 
rarely  gave  sufficient  attention  to  the  business 
provisions.  On  the  whole,  though,  the  new 
type  had  met  most  of  the  claims  of  its  sup- 
porters. ^ 


Dynamite   has   been   used 

o-j     TT-„        "'"^    ^°°'^    success    in    the 

t)lde   Hill        construction      of      drainage 

Road  ditches.     Another    use    for 

Construction     4>'"3mite   in  earth    excava- 

•   tion  h-ns  been  found  at  Ne- 

■;,Yi,i  c,  /  -J  ,  ■.y^'^^  •-''>"•  C^s'-  At  this  place 
2.000  ft.  of  side  hill  road  has  been  constructed 
with  dynamite  as  the  main  agent.  The  work 
was  carried  on  by  a  crew  of  eight  men,  using 
40  per  cent  d.vnamite.  Vertical  holes  5  ft 
deep  were  driven  along  the  upper  side  and  so 
charged  as  to  move  the  earth  as  much  as  possi- 
ble toward  the  down-hill  side.  In  this  wav 
picking  was  eliminated  and  shovelino-  wa's 
largely  reduced.  Fallen  trees  were  «plit  with 
dynamite  and  used  for  building  an  8-ft  cor- 
duroy road  across  a  considerable  stretch  of 
swamp  land.  The  work  required  eight  days 
to  complete,  .and  on  completion  a  6,000-Ib  load 
vyas  hauled  over  it  without  difficulty,  andsince 
then  it  has  been  used  steadily.     The    cost    of 

l°l  ,"''''!  .fJ^r  ^"1  °f  material  $64,  making 
a  total  of  $264,  or  about  10  cts.  per  lin  ft  for 
an  8-tt.  road.  '      ' 


"Ten   Years   of   Commis- 
Commission     sion   Government"   was   the 
Government    ^;''''^'^'  "^  %"    ^''^f'^ss    by 
fnr  r-iV.-^  ''^'"  ^-   Munroe.  assi.st- 

lor  v^ities.        nnt   profes.sor    in    Harvard 
University,  before   the   Na- 
tional Municipal  League  at 
Its   meeting   last  week   at   Los    An.geles"    Cal 
After   speaking  of  the   remarkable   spread   of 
commission  government  since   its   first    estah- 
30 


The       vacuum       cleaning 

process  has  been  applied  to 

Mew   Use        many  uses,  but  for  novelty 

for  'Vacuum     ""'"^  " '  them  will  comnare 

Cleaners         "'"','  "^'"^  "se  that  has  been 

made  of  it  in  California.   In 

f-  ,  .   the    vicinity     of     Newman. 

Lai      an    energetic   young    man    who    believed 

that  vacuum  carpet  cleaners  could  be  sold  in 

for  TJ'^P'  fu  '7"  ■''■f,-"'  "^^  '''y  '^  '■^sponsible 
for  the  dea  h  of  millions  of  grasshoppers  in 
that  city  and  many  alfalfa  ranches  whose  par- 
lor floors  boast  no  carpets,  have  become  his 
patrons.  Noticing  the  desperate  expedients 
made  to  rid  .gardens  of  grasshoppers  he 
mounted  a  cleaner  on  a  light  slerl  and  pushed 
It  before  him  on  the  alfalfa.  The  hoppers 
jumped  before  it  as  it  reached  them  and  were 
drawn  b.y  the  suction  into  the  machine  The 
farmers  have  added  to  the  economic  advan- 
tages of  the  s.vstem  by  drying  the  hoppers  and 
facking  them  for  chicken  feed 
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\i,     \    (      knmht    a  draftsman  in  the  City 
Fn'«ine.Vs'De^^n-nt.   Baltimore,    has    been 

"M^irrxandcr  of  Los  .Xngeles  is  to  ap- 
,i!r  a  new'h^rbor  advisory  board  the  rcs^na- 
••  „f  tlio  fnrmer  commissioners,  iMauM. 
r.,ards"^d  cXon.  having  been  accepted. 

Mr   R   Keith  Compton,  Paving  Engineer  of 

?|^an^1r!T^^;li.t.^^rP.f 

Painted  from  {"nspecors  to  assistant  engineers. 

Mr    E    M    Capps.  Harbor  Engineer  at  ban 

nielo    C.iif     has  announced  the  appo.ntmen 

of   Mr     IB    Cornell   as   Chief   Inspector  of 

harbor  work.     Mr.  Cornell  has  been  inspector 

of  street  and  sewer  work.  .     ■  ,  „, 

Mr    \Vm    Clark  of   Wcldon,  Pa.,  Assistant 

Hichwav  Engineer  of    .\bingdon     Township, 

diS  on>lv  9"   a  result  of  injuries  sustained 

n  a  collision  between  his  motorcycle  and  an 

Lutomobile.     He  was  38  years  of  age. 

Mr  Geo.  Singleton  of  Clevis,  N.  M.  w  " 
tike  charge  of  construction  work  on  he  Santa 
Vcs  new^Colmar  cut-oflf.  Mr.  Sing  eton  has 
been  in  the  emplov  of  the  Santa  Fe  for  thirty 
"rs  He  will  superintend  construction  on 
ihe  track  now  building,  about  100  miles  south- 
west of  Dodge  City.  ,  r~u-  ( 
Mr  H  K  Faust  has  been  appointed  Cmet 
Engineer  of  the  Street  Department  of  Balti- 
more. Md..  to  succeed  Mr.  \Vm.  C.  Sucre,  who 
was  appointed  Roads  Engineer  of  Baltimore 
Co  Md  Mr.  Faust  has  been  acting  as  assist- 
ant'to  Mr.  Sucro  and  has  been  with  the  de- 
Iiartnient  for  four  years. 

Mr  J  Ralph  Van  Duyne  has  been  appointed 
DiVision  Engineer  of  the  Passaic  Valley  Sew- 
erage Commission.  Mr.  Alfred  K.  Stark- 
weather will  be  his  assistant  and  Mr.  Herbert 
\  Marsden  will  be  a  general  assistant  for  the 
commission.  Mr.  James  C.  Smith  has  been 
named  as  inspector  of  Section  Li. 

Mr  D  D  Colvin,  Engineer  of  Maintenance 
of'Wav  of  the  National  Railways  of  Mexico, 
was  drowned  near  Irahuato  on  the  line  be- 
tween Guadalajara  and  Irapuato  on  July  i. 
The  line  on  the  Guadulaiara  division  is  very- 
low  and  nearlv  all  traffic  has  been  stopped 
on  account  of  serious  washouts.  Several  01 
the  bridges  are  submerged. 

Mr  Harrv  A.  Storrs  has  associated  himself 
with  tlie  Edmund  T.  Perkins  Engineering  Co., 
irri'-'alion  and  agricultural  engineers.  1110  1st 
Nali..nal    Bank    BIdg .    Chicago.      Mr.     Storrs 


was  graduated  from  OAuu^^^C^^^^I^^^ 
several  years  was  professor  ot  e^^«  ^'^^  -j„ 
ncering  in  the  L-niversi ty  "^  J^^, '^^"".'overs 
practical  engineering,  h  s  ^^j  ^^'^^'colorado 
commercial  >nstanat,on    in  \  ermon  ,  ^ 

and   California    as  ^f^J'^^^,,,   and  in 

^'''f  rst^^es  Recentlf,  as  consulting  engi- 
western  states.     ivci.ciii..j.,  pffnrts  were 

„eer  with  offices  at  Denver    his  ettorts  we 

enterprises  


INDUSTRIAL 

of  Texas  with  offices  at  410  South  Lamar  St. 
Dallas  Gr.ham  Stearns,  who  has  been  general 
went  n  Texas  for  a  number  of  years  for  the 
■•We  tern"  and  known  to  all  the  contractors, 
and  Fred  C.  Crane,  formerly  of  Aurora,  111., 
an  old  employe  of  the  "Western,"  a^ /wo  of 
the  directors.  The  new  company  will  attend 
to  the  needs  of  the  contractors  in  1  exas. 

The  Kevstone  Driller  Co.  has  established  a 
southern  branch  office  at  lfi29  Cand  er  Bldg 
/Vt  anta,  Ga.  The  office  is  m  charge  ot 
Mr  McCartbv,  who  will  look  after  the  sale 
of  Keystone  well  drilling  machmery  and 
Downie  deep  well  pumps  in  the  southern  states 
This  action  of  the  company  is  the  evidence  of 
its  confidence  in  the  future  of  the  South,  and 
it  expects  to  receive  from  this  office  business 
equal  to  that  received  from  any  of  its  other 
branch  offices 


CATALOGUES 


Cement  News.— Paper,  6x9  ins.,  i2  pp 
Universal  Portland  Cement  Co.,  /i  W. 
Ad.ims   St.,   Chicago,   111. 

The  July  number  of  Farm  Cement  Aews 
contains  a  number  of  interestin.g  articles 
describing  the  construction  of  silos,  with 
their  costs,  and  various  other  cement  con- 
struction about  the  farm. 

Milburn  Oxygen-Acetylene  Apparatus.— 
Paper,  6x9  ins..  24  pp.  The  .Alexander  ilil- 
burn  Co..  Baltimore,  Md. 

This  is  a  very  interesting  illustrated  cata- 
!oa  describing  the  Milburn  Oxygen-Acety- 
iciie  welding  and  cutting  apparatus  for  re- 
pairing breaks  in  metal  and  for  cutting  met- 
al,   cspeciallv   in    difficult    locations.      Com- 


„v,   ^c   hrnken  valve   chest  01  a   mchii>   ,- 
t-n'e.  'An  8-page  price  sheet  is  enclosed. 
'  Canton  Culverts.-Paper,  3^4x9  ins^,  8  pp. 
The    Canton   Culvert.  Co.,   Can  on,   © 

This    folder    contains    an    lUuhtritea    ue 
scni    on  of  Dure  corrugated  -eta^/-^-7. 
culvert  pipe  and  contains  a  table  of  diame 
ters  and  gages.  7  o   ;„c 

Medusa  Waterproofing.-Paper    /x9  ins., 
.^2  pp     Sandusky  Portland  Cement  Co.,  San- 

■^"Me'duVa  waterproofing,  a  dry  powder  to 
be  mixed  thorotfghly  dry  with  dry  cement 
before  cement  and  water  are  added,  thus 
becoming  an  inseparable  part  of  the  con- 
crete, is  described  in  this  catalog  It.  meth- 
ods of  "se  are  set  forth  and  abstracts  of 
articles  from  engineering  journals  are  giv- 
en Also  a  number  of  letters  describing  its 
use  in  various  parts  of  the  country. 

Valve  World.— Paper,  6)4x9-)4  ins.,  32  pp. 
The   Crane   Co.,  Chicago,  111. 

The  July  number  of  the  Valve  World, 
issued  by  the  Crane  Company,  contains  a 
number  of  articles  of  interest  to  users  of 
pressure  pipe  and  valves. 

The  Machinery  List.— Paper,  4x6y4  ins.. 
64  pp.    A.  H.  Hitchcock,  1220  Ca.xton  Bldg., 

Chicago,  111  ,.       f        1  ,  f 

A  monthlv  reference  list  for  buyers,  of 
saw  mill  and  woodworking  machinery. 

Electric  and  Ice  Machinery.— Paper,  6Mx 
9.'-4  ins,  16  pp.  Triumph  Electric  Co.,  Cin- 
cinnati, O.  ,    .    .  ..„ 

This  book  contains  general  information 
rcaarding  ice  machinery. 

Venturi  Meters.— Paper,  6x9  ins..  32  pp. 
Builders'  Iron  Foundry,  Providence,  K.  l._ 

Bulletin  Xo.  75  contains  an  illustrated  dis- 
cussion of  the  discovery  of  the  Venturi 
principle,  its  invention,  application,  accu- 
racy durability,  etc.,  with  some  illustrations 
of  recording  instruments,  etc.  1  ables  of 
sizes  and  measuring  capacity  for  1  minute 
and  for  24  hours  are  given;  also  tables  of 
sizes  of  flanges. 

Water  Works  Specialties.— Paper,  8x10% 
ins..  40  pp.  Water  Works  Equipment  Co., 
5U  Church  St.,  New  York  City. 

This  catalog  contains  illustrations  and 
descriptions  of  tools  and  supplies  for  water 
works  plans.  Tables  of  sizes  of  sleeves  and 
branches  are  given.  Aside  from  the  regular 
water  works  equipment  is  shown  and  de- 
scribed trench  pipes,  wire  pipe  locator, 
thawing  machines  and   detectorphone. 


RAILWAYS,    STEAM    AND     ELECTRIC 


Alabama. 

he   Birmingbam   Railwav,  Light  &  Power 

T    R.   H.   Daniels,  Chief   Engineer,   Bir- 

Mimgham.   -Ma.,   will   expend   about  $1.01)0,000 

for    improvements    at    Birmingham.     Of   this 

SUIT-   ^'"■- has  been  appropriated  to  cover 

th,  f   laving  wires  underground  in 

th,  "f  the  city;    lOO.OOO   ft.  of  con- 

iliiu.s  iiaa  been  ordered  for  this  work. 
W'.Tk    is   under   way  between    Central   and 
.  Ala.,  clearing  the  right  of  way  pre- 
tn  the  construction  of  the  proposed 
liM.    -i  .iic  Montgomery  and  Chattanooga  R.  R. 
Arizona. 
The    El    Paso   &    Southwestern    System,   in 
addition  to  constructing  a  new  line  from  Tuc- 
son to   Globe,  as  noted   in  our  last  issue,   i.s 
reported  also  to  have  taken  over  the  right  of 
way  and  other  holdings  of  the  company  that 
was  to  build  a  railroad  from  Tucson  to  Port 
i^bos.  on  the  Gulf  of  California  in  Mexico. 
It    is    stated    in    connection    with    this    latter 
transaction  that  the  line  into  Port  Lobos  will 
be  constructed  tor  the  purpose  of  giving  the 


El  Paso  &  Southwestern  a  tidewater  outlet. 
This  will  be  of  special  importance  to  the  ex- 
tensive mining  interests  of  the  Phelps-Dodge 
syndicate. 

Arkansas. 

®M.  C.  Burke.  Fort  Smitli,  .\rk..  has  been 
awarded  the  contract  for  constructing  the 
Fort  Smith.  Arkona  &  Wilburton  Ry.,  a  new 
steam  line  which  is  to  furnish  the  Missouri, 
Kansas  &  Texas  a  route  to  transport  Okla- 
homa coal  through  Fort  Smith. 

Right  of  way  is  being  secured  for  the  ex- 
tension of  the  Crosscll,  Monticello  &  North- 
ern Ry.,  E.  W.  Gates,  Vice  President,  Cros- 
sett.  .\rk.,  from  Fountain  Hill  to  Monticello. 
The  State  Board  of  Railway  Incorporation 
has  granted  the  Arkansas,  Louisiana  &  Gulf 
Ry.  Co.  a  two  years'  extension  of  its  charter 
for  the  completion  of  its  line.  The  charter. 
as  originally  granted,  provided  for  a  road 
from  Pine  Bluff  to  the  Louisiana  line  and 
the  road  has  already  been  built  from  Monroe. 
La.,  to  Hamburg.  Ark.,  with  a  branch  from 
Rolfe  Junction  to  Crossett. 


Receivers  of  the  Missouri  &  North  .Arkansas 
Railroad  recently  conferred  with  the  officials 
of  Helena,  Ark.,  in  regard  to  the  erection  of 
the  new  terminal  at  that  place.  E.  M.  Wise, 
Eureka  Springs,  Ark.,  is  General  Manager  of 
the    road. 

California. 

The  United  Railroads  of  San  F'rancisco. 
Chas.  N.  Black.  General  Manager,  85  Second 
St.,  San  Francisco,  is  planning  to  have  work 
started  before  Oct.  1  on  rebuilding  its  Bryant 
St.  line  between  2Cth  and  Mariposa. 

The    Board   of    Supervisors   of    San    Fran- 
cisco   has    declared    its    intention    to    proceed, 
with    the    extension    westerly    of    the    Geary 
Street   Municipal   R.   R.   just   as   soon   as   the- 
streets  are  properly  graded.     A  resolution  has 
been   adopted   directing   the   Board   of    Public 
Works  to  prepare  plans  and  estimates  of  the- 
cost  of  extending  the  road  from  oSd  Ave.  to 
Ocean  Beach,  along  the  route  outlined  in  the 
report  of  Expert  Bion  J.  Arnold.     Plans  and 
estimates    of    the    cost     of     constructing    the- 
Geary   St.    road    from   Kearnv   to    Sutt^-r    St.. 


•J« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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there  to  connect  with  the  outer  rails  in  Mar- 
ket St.,  from  Sutter  St.  to  the  ferry  landing 
were  also  called  for.  ' 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
and  San  Francisco,  has  been  awarded  the 
contract  for  the  construction  of  the  final  43 
miles  of  the  San  Francisco-Eureka  line  of 
the  Northwestern  Pacific.  The  work  will 
amount  to  about  $2,000,000. 

Colorado. 

Steps  are  being  taken  to  incorporate  the 
\ampa  Valley  R.  R.  Co.,  which  proposes  to 
build  a^  line  from  Steamboat  Springs  to 
Craig,  Colo.,  as  mentioned  previously  in  these 
columns.  It  is  stated  that  the  company  is  be- 
mg  organized  by  the  owners  of  coal  and  irri- 
gation companies  and  farmers  in  the  Yampa 
valley  who  want  railroad  transportation  to 
connect  their  various  projects  with  the  mar- 
kets. Among  those  interested  are  J.  J.  Argo, 
C.  E.,  Laramie,  Wyo.,  and  J.  B.  Orman  and 
P.  F.  Reinhart,  Railroad  Contractors. 

The  Manitou  &  Stratton  Park  Scenic  Rail- 
way Co.,  has  been  organized  for  the  purpose 
of  constructing  a  steam  railway  line  from 
Manitou  to  Stratton  Park,  Colo.,  a  distance 
of  9  mile?  The  cost  of  the  project  is  esti- 
mated at  about  $100,000.  F.  L.  Dana,  Colorado 
Springs,  Colo.,  is  interested.  As  proposed  the 
road  will  leave  Manitou  at  an  elevation  some- 
what higher  up  the  mountain  than  the  Midland 
road  and  will  wind  about  the  foothills  through 
Wild  Cat  gulch  and  Red  Rock  canon,  nito 
Bear  Creek  canon,  wliere  it  will  pass  under 
the  Short  Line  bridge.  At  its  entrance  to 
Bear  Creek  canon  it  will  be  on  an  elevation 
oO  ft.  higher  than  the  Short  Line  tracks.  Near 
the  Manitou  end  it  will  pass  through  five  tun- 
nels and  a  number  of  very  high  trestles  will 
have  to  be  built  across  the  various  gulches. 

The  directors  of  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn,  Chief  Engineer.  Denver, 
Colo.,  have  authorized  the  broadgaging  of  the 
narrow  gage  line  between  Salida  and  Mont- 
rose over  Marshall  Pass.  This  will  give  the 
company  substantially  a  double  track  stand- 
ard gage  line  across  the  entire  state  of  Col- 
orado. This  is  one  of  the  most  important  im- 
provements to  be  authorized  from  the  pro- 
ceeds of  the  adjustment  income  bonds  recently 
sold.  The  distance  to  be  standard  gaged  in- 
cludes 136.57  miles  of  main  line  and  2V  miles 
of  branch  line,  the  work  to  be  finished  in  six 
or  eight  months.  The  board  also  authorized 
the  expenditure  of  about  $100,000  for  ballast- 
ing and  $150,000  for  additional  side  and  yard 
tracks.  Other  improvements  of  various  kinds 
authorized  will  cost  in  the  neighborhood  of 
$350,000. 

Georgia. 

The  directors  of  the  Central  of  Georgia  Ry., 
C.  K.  Lawrence,  Chief  Engineer,  Savannah, 
Ga.,  have  authorized  an  $80,000,000  issue  of 
bonds  for  refunding  purposes  and  for  the 
general  corporation  purposes  of  the  company, 
intended  to  cover  a  long  time  in  the  future. 
Of  these  bonds  the  directors  were  authorized 
to  make  an  early  sale  of  such  amount  as  they 
might  deem  best,  not  exceeding  $5,000,000, 
for  the  immediate  purposes  of  the  company,  to 
be  used  in  improvement  and  betterment  of  the 
property.  The  mortgage,  however,  which  se- 
cures these  bonds  will  cover  a  total  possible 
issue  of  $80,000,000.  This  provides  for  the 
future  refunding  of  all  outstanding  securities 
of  the  company  whenever  it  shall  be  practica- 
ble to  do  so,  aggregating  about  $40,000,000. 
and  for  all  the  general  corporate  purposes  of 
the  property,  including  additions  and  better- 
ments. 

The  City  of  Washington,  Ga..  has  oflfered  a 
boiuis  of  $100,000  as  an  inducement  to  the 
Brinson  Ry.,  for  the  construction  of  an  exten- 
sion to  that  place.  G.  M.  Brinson,  Springlleld. 
Ga.,  is  President  and  General  Superintendent. 

A  special  meeting  of  the  stockholders  of 
the  Atlanta  &  Macon  Ry.  Co.,  H.  N.  Ran- 
dolph, Secretary,  Room  210  Brown-Randolph 
Bldg..  Atlanta,  was  held  Julv  16  to  vote  on 
increasing  the  capital  stock  of  the  company 
to  $3,600,000.  This  companv  was  incorporated 
on  May  27  last,  with  a  capital  stock  of  $100.- 


000,  for  the  purpose  of  constructing,  equip- 
pin.g,  maintaining  and  operating  an  interurban 
electric  railroad  from  the  city  of  Atlanta  in 
a  southeasterly  direction  for  a  distance  ot 
about  Oo  miles,  in  the  state  of  Georgia,  to 
the  city  of  Macon,  m  the  county  of  Bibb.  Ken- 
"^"  Co\van,   Chicago,  111.,  is   President 

The  Ocilla  Southern  R.  R.,  J.  A,  J.  Hender- 
son, President,  Ocilla,  Ga.,  at  last  reports,  had 
completed  the  first  10-mile  link  of  its  exten- 
sion on  the  northern  end,  from  Fitzgerald  to 
a  point  beyond  Abba.  The  grade  work  has 
been  completed  to  a  point  five  miles  from 
Kochelle  and  contracts  have  been  closed  for  a 
continuation  of  the  work  to  Unadilla. 

Illinois. 

©Newkirk  &  Powers,  General  Contractors, 
Joliet.  111.,  have  been  awarded  the  contract  for 
the  construction  of  the  Elgin,  Joliet  &  Eastern 
Ky.  shops  at  East  Joliet,  Joliet,  111.  The  im- 
provements will  necessitate  the  expenditure  of 
approximately  $300,000.  Arthur  Montzheimer 
^°k^\  ^"■'  '=  Chief  Engineer  of  the  railroad. 
^,-C  Leonard  Construction  Co.,  .332  South 
Michigan  Ave.,  Chicago,  111.,  is  reported  to 
have  been  awarded  the  contract  for  construct- 
ing the  terminal  in  Chicago,  111.,  for  the  Chi- 
cago Terminal  Ry.,  a  subsidiarv  of  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  .Marie  Ry. 

City  Council  of  Belleville,  III.,  is  consider- 
mg  the  application  of  the  .Alton  &  .Mississippi 
River  Belt  Traction  Co.  for  a  franchise  to  en- 
ter Belleville  on  certain  streets.  The  com- 
pany proposes  to  cross  the  Rock  road  at  what 
IS  known  as  Priester's  Park,  four  miles  west 
of  Belleville's  original  city  limits,  bv  tunnel- 
ing under  the  road.  Tht 
to   construct 


company  proposes 
a  belt  railwav  from  .Alton  to  a 
point  on  the  Mississippi  River,  south  of  East 
St.  Louis. 


Indiana. 


®The 


e  Brooks  Construction  Co.,  Fort 
Wayne,  Ind.,  has  been  awarded  the  contract 
for  constructing  the  College  and  Union  Sts. 
subways  for  the  citv  of  Fort  Wayne.  The 
work  includes  7,000  cu.  yds.  earth  excavation, 
600  cu.  yds.  concrete  masonry,  sidewalks  and 
brick  paving. 

The  Public  Service  Board  of  the  Century 
Club  of  Elkhart,  Ind.,  has  taken  steps  to  re'- 
vive  the  project  for  the  construction  of  an 
electric  railwa\-  to  connect  Elkhart,  Wakarusa 
and  Nappanee.  The  distance  from  the  south 
limits  of  Elkhart  city  to  Nappanee  is  18  miles. 
.As  formerly  projected  the  road,  starting  from 
Lusher  Ave.  would  run  nine  miles  south  in 
the  Oakland  .Ave.  road,  thence  two  miles 
west  to  Wakarusa,  then  iVz  miles  south  to 
Locke,  thence  1  east  and  IV2  miles  south  of 
Nappanee. 

The  Public  Utilities  Co.  of  Evansville,  which 
IS  a  merger  of  the  Evansville  &  Southern  In- 
diana Traction  Co.,  the  Evansville  Gas  & 
Electric  Light  Co.  and  the  Evansville  Public 
Service  Co.,  representing  a  capital  of  $13,- 
000,000,  announces  the  following  new  officers: 
President,  Henry  W.  Marshall  of  Lafayette, 
Ind.;  first  vice-president,  B.  C.  Cobb  of  New 
York;  second  vice-president,  William  H.  Bart- 
hold  of  New  York ;  secretary  and  general 
manager,  A.  C.  Blinn  of  Evansville;  treasurer, 
Frank  J.  Haas.  The  new  companv  announces 
that  between  $100,000  and  $150,000  will  be 
spen;  in  improving  the  Evansville  street  car 
lines. 

The  Vermilion  Traction  Co.  has  not  as  yet 
made  surveys  for  its  projected  30-mile  line 
from  Clinton,  Ind.,  to  Ridge  Farm.  The  cap- 
ital for  construction,  however,  has  been  se- 
cured, and  it  is  intended  to  let  construction 
contract  in  September.  T.  A.  Graves,  In- 
dianapolis, Ind:,  is  Chief  Engineer ;  Jos.  A. 
Davidson,  Indianapolis,  is  Secretary-Treas- 
urer. 

.A  trust  deed  for  $10,000,000  to  secure  a  bond 
issue  for  the  construction  of  the  Indianapolis, 
Chicago  &  Meridian  Railroad  has  been  filed  at 
the  office  of  the  Coimtv  Recorder,  Hammond, 
Ind. 

Iowa. 

®The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
late  last  week  awarded  contracts   for  four  nf 


the  five  sections  of  its  double  track  work  be- 
tween Manilla  and  Coon  Rapids,  la.  The 
Walsh  Construction  Co.,  Davenport,  la.,  se- 
cured two  sections;  T.  A.  Kearns  Co.,  .343  S. 
Dearborn  St.,  Chicago,  III.,  one  section  and 
Samuel  M.  Green,  Milwaukee,  Wis.,  one  sec- 
tion. The  remaining  sectitm  wdll  be  let  before 
this  issue  appears.  This  work  involves  some 
3,500,000  cu.  yds.  of  excavation. 

It  is  rumored  that  surveys  are  now  under 
way  in  Iowa  and  .Minnesota  to  the  proposed 
line  of  the  -Mexican,  Gulf  &  .Manitoba  Rv., 
which,  it  IS  said,  will  pass  through  the  wheat 
belt  of  Manitoba  and  Minnesota,  the  corn  belt 
of  low^a  and  Missouri,  the  rice  belt  of  .Arkan- 
sas and  the  cane  belt  of  Louisiana.  Entering 
Iowa  at  a  point  near  Hardv,  it  is  projected 
to  pass  through  Newark,  Des  .Arc,  De\'alls 
Blufif,  Stuttgart  and  on  southward  to  Baton 
Rouge,  La. 

A  proposition  has  been  submitted  bv  the 
promoters  of  the  Farley  &  Iowa  Northern  to 
the  City  of  Cascade,  la.,  offering  to  build  a 
line  to  that  city  from  Farley  for  a  stipulated 
bonus.  Two  routes  are  under  consideration. 
S.  G.  Durant,  Dyersville,  la.,  is  the  promoter. 
Kansas. 
The  Missouri  &  Kansas  Interurban  Ry.  Co , 
\\  .  B.  Strong,  President,  Overland  Park,  Kan., 
IS  reported  to  have  completed  financial  ar- 
rangements for  extending  its  line  from  Olathe 
to  fopeka,  70  miles.  The  companv  will  apply 
to  the  State  Public  Utilities  Commission  for 
permission  to  issue  $2,000,000  in  bonds  for 
building  this  extension. 

Bids  have  been  opened  bv  E.  S.  Mudge,  Di- 
vision Engineer,  .Atchison^  Topeka  ^^  Santa 
Fe  Ry.,  Wellington,  Kan.,  for  lowering  the 
Wichita  &  Western  Railway  grade  west  of  the 
Arkansas  River. 

Ransom  &  Cook,  Ottawa,  Kan.,  and  sub- 
contractors have  nearlv  completed  the  Dodge 
City  extension  of  the  S'anta  Fe  and  it  is  hoped 
to  have  the  stretch  of  new  track  open  for 
operation  early  in  .August. 

The  Santa  Fe,  it  is  rumored,  is  planning 
to  extend  the  Englewood  branch,  which  is  now 
being  reballasted,  for  a  distance  of  20  miles 
connecting  with  the  Dodge  Citv  branch.  No 
definite  information  is.  as  vet,  available. 

The  Shelbyville  &  Frankfort  Realtv  Co.  of 
Shelbyville,  which  is  promoting  a  traction  line 
between  Shelbyville  and  Frankfort,  Ky.,  is 
said  to  be  planning  to  take  immediate  steps 
to  push  the  project  to  completion.  The  com- 
pany has  procured  a  right  of  way  through 
Shelby  county  from  the  fiscal  court.  The 
company  has  elected  officers  and  a  committee 
has  been  appointed  to  confer  with  the  Louis- 
ville R.v.  Co.  in  regard  to  extending  its  line 
from  Shelbyville  to  Frankfort  when  "the  right 
of  ways   have  been   secured. 

Maryland. 
Congressman  Parran  of  Maryland  has  in- 
troduced a  bdl  in  Congress  calling  for  an 
appropriation  of  $10,000,  which  the  Secretarv 
of  the  Navy  shall  use  to  make  survevs,  lo- 
cate rights  of  way  and  make  other  investiga- 
tions looking  to  the  construction  of  a  single- 
track  electric  line  from  Washington  to  In- 
dian  Head,   Md.,   the  naval   proving  grounds. 

Massachusetts. 
1  he  Boston  &  Eastern  Electric  Ry.  Co , 
planning  a  new  electric  line  from  Boston' 
Mass.,  which  will  cost  about  $12,000,ti00.  is 
understood  to  be  about  readv  to  file  its  in- 
corporation papers.  .All  of  'the  engineering 
work  and  right  of  wav  matters  have  been 
cleared  up,  and  it  is  reported  that  the  company 
IS  about  ready  to  begin  construction.  John 
H.  Bickford,  110  State  St..  Boston,  Mass., 
IS  the  Engineer. 

Michigan. 

I  he  U.  S.  Court  ha.-  authorized  George  B. 
Johnson,  Detroit.  Mich.,  receiver  of  the  De- 
troit. Toledo  &  Ironton  Rv..  to  issue  receivers' 
certificates  to  the  amount'  of  $4.-)0,n00  for  the 
payment  of  debts,  completion  of  contracts 
and   in   making  repairs. 

The  receivers  of  the  Pere  Marquette  R.  R., 
J.  Iv  Dcimling,  Chief  Engineer,  Detroit,  Mich., 


•J*  indicates  work  now  open  for  bids.    S  indicates  a  contract  let  recently. 
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have  ordered  the  coi.siructioii  of  a  $50,000 
coal  chute  at  SaginaNv;  '■^""»"'°"?,'-:^.>^'  ^  ,,: 
ii.Klon  and  Port  Huron,  tu  cost  M.OOO  each. 
„c?;v  .lafons  at  Port  Huron,  and  bt.  Joseph 
at  $.Jt'.0(Mi  each,  and  the  purchase  of  o.OUU  tons 
of  Mccl  rails  nnniediately.  ^  _  ,  ,  „  xt„,,i. 
Parties  interested  in  the  Au  Sable  f  ^ortli" 
we>tern  Ry..  E.  F.  Loud.  General  Manager, 
Au  Sable.  Mich.,  arc  reported  to  be  planning 
to  make  a  survey  for  an  extension  from  Lur- 

ran. 

Minnesota. 

®M  W  Barnard  and  James  Barnard,  Min- 
neanoiis,  Minn.,  who  have  the  grading  contract 
..n  the  Cuvuna  Northern  Ry.  (Northern  I  a- 
cilic)  exteiision  from  Deerwood  to  the  Luvuna 
Millc  Lacs  mine,  have  started  work  at  Uecr- 
wood.  The  right  of  way  is  also  being  cleared 
at  Crosbv   Bc.ich. 

The  Commercial  Club  of  Bcmidji,  Mmn., 
and  farmers  are  back  of  a  movement  to  se- 
cure the  construction  of  an  air  line  railroad 
from  Nehish.  Minn.,  to  Birchdale.  "''?.  pro- 
posed road  will  pass  through  Torrence,  Elond, 
Shotlev.  Battle  River.  Carmount,  Quiring  and 
O'Brien.  Peter  Krogseng  is  Pi-esident  of  t he 
companv  which  has  been  organized  to  make 
the  survev.  and  J.  J.  Opsahl  Secretary. 

It  is  understood  that  steps  have  been  taken 
to  incorporate  the  company  which  is  to  build 
the  branch  line  of  the  Minneapolis  &  St.  Louis 
R  R.  (R.  G.  Kenly.  Chief  Engineer.  INIin- 
neapolis.  Minn.)  to  the  Canadian  border 
This  branch  is  to  be  about  300  miles  long  and 
will  have  a  southern  terminal  at  W  atertown, 
N    Dak. 

Duluth  and  Vicinity. 

BY   PETER  E.    MEAGHER. 

®The  citv  of  Duluth  this  week  awarded  to 
P  McDonald.  Duluth.  a  contract  for  paving 
East  Fourth  St.  The  job  amounts  to  about 
ii'i.OOrt.  There  were  a  great  many  bidders  oii 
this  work  and  some  of  them  put  up  a  hard 
fight  for  their  different  classes  of  material. 
but  Paddy  came  away  with  the  goods  and  he 
ccrtainlv  is  to  be  congratulated.  He  will 
start  this  work  immediately  and  rush  it  to 
completion  as   fast  as  possible. 

®\Varren  Brothers  Co..  paving  contractors 
of  Boston,  were  awarded  a  very  nice  contract 
by  the  citv  of  Virginia  last  week.  It  is  for 
paving  and  involves  about  $100,000.  They 
will  start  on  this  work  immediately. 

James  llardeen,  representing  Broderick  & 
Bascom,  wire  rope  manufacturers,  was  a  call- 
er on  us  a  few  days  ago.  Jim  states  that 
business  is  rushing  in  his  line  and  we  are  glad 
to  hear  it. 

■•I>usly"  Rhodes,  representing  the  Western 
Wheeled  Scraper  Company,  is  here  at  the 
present  time  and  there  is  not  any  car  business 
getting  away   from  Dusty,  either. 

.•\ndrew  Perrin,  Contractor,  drops  in  to  see 
us  occasionally.  Me  is  looking  for  some  rail- 
road work,  but  I  guess  Andy  is  hard  to  sat- 
isfy as  he  has  not  t.iken  anything  yet.  He  has 
a  nice  car  outfit  and  is  in  shape  to  take  any 
size  job.  as  he  states,  providing  the  price  is 
right.  He  can  be  addressed  care  of  this  of- 
fice. 

Foley.  Welch  &  Stewart,  who  have  a  con- 
tract i"T  the  construction  of  the  Duluth.  Win- 
nipeg &  Pacific  R.  R.  into  Duluth.  have  stated 
that  they  expect  to  have  this  line  entirely  com- 
pleted and  the  track  laid  into  this  citv  by 
July  -.'nth.  The  W.ilsh  Hogan  and  t.  j. 
WaUli  Construction  Co,  is  ballasting  and 
track  laying  on  this  work  at  the  present  time. 
I-",  fi.  Cutter,  representing  the  Warren 
Brothers  Co..  Paving  Contractors.  Boston, 
Mass..  is  in  the  city  at  the  present  time.  His 
people  are  bidding  on  several  paving  contracts 
coming  up  in  this  vicinity. 

Frank  Van  Patten,  with  the  Walsh  Hogan 
Constructiin   Co..   was  a  caller   last  week. 

Guy  Bcrgan,  rcprcsentinc  the  Taylor  Iron 
&  Steel  Co..  was  a  visitor  here  with  us  for  a 
few  days      He  left  for  a  trip  to  Michigan. 

Greer  Thompson.  General  Superintendent 
for  the  Dr.^kc  &  Stralton  Co.,  came  into  see 
ii«  a  few  days  ago.  They  are  not  doing  any- 
'I.ing  at  the  present  time  but  arc  figuring  on 


some    work    which    will    be    let    in    the    near 

^"p'g.  Pastoret.  of  the  Pastoret  Lawrence 
Co.,  who  is  in  charge  of  their  sewer  contract 
in  St.  Paul,  was  a  caller  and  stated  that  lis 
work  was  progressing  very  nicely  ;i"d  f  >:pe"- 
ed   to   have   the   same   completed   about    bept. 

^there  are  two  very  nice  stripping  jobs  in 
the  Iron  Region  to  be  let  in  the  next  few 
days  One  is  for  about  3.000,000  yds.,  and.the 
other  for  about  500,000  yds.  There  are  eight 
or  ten  bidders  on  this  work.  These  are  both 
verv  nice  contracts  and  the  contractors  that 
are' bidding  are  very  an.xious  to  secure  them. 
We  will  be  able  to  announce  the  lucky  bicltler 
in  our  next  letter.  ,    ,,     . 

Libbv  &  Nelson  Co..  General  Contractors, 
are  engaged  at  the  present  time  m  doing 
some  concrete  work  for  the  Great  Northern 
R.  R.  in  Minnesota.  ,,.,,,,-       r 

B  M  Concklin  of  A.  A.  Mitchell  Co.,  Con- 
tractors, was  a  caller  a  few  days  ago.  They 
are  busily  engaged  in  doing  some  county  road 
work  in  this  state,  and  this  week  was  awarded 
a  contract  for  concrete  sidewalks  amounting 
to  about  $lL'.0"n  by  the  village  of  Marble, 
Minnesota. 

H  .\.  Johann,  Western  Sales  Manager  tor 
the  Taylor  Iron  &  Steel  Co.,  Chicago,  111., 
.spent  a  couple  of  davs  with  us  last  week  and 
left  for  home  via  the  lakes.  The  night  he 
left  there  was  quite  a  storm  on  Lake  Superior 
and  we  have  a  hunch  that  Joe  did  not  sleep 
verv  well, 

John  Butler  of  Butler  Brothers.  General 
Contractors,  is  in  the  city  at  the  present  time. 
They  have  about  6,000,000  cu.  yds.  of  stripping 
on  the  Range  at  the  present  time  and,  Hke  the 
rest  of  the"  Irish  contractors  of  course,  are 
lookin.g   for  more. 

We  are  glad  to  report  that  Captain  Harry 
Roberts  of  the  Roberts,  Kingston  Contract- 
ing Co,,  who  has  been  very  ill  at  his  summer 
home,  is  improving.  He  was  in  pretty  bad 
shape  for  a  while  but  is  goin.g  to  pull  out  all 
right.  At  the  present  time  he  is  resting  up, 
doing  a  little  fishing  and  taking  life  easy.  We 
expect  to  see  him  back  on  the  job  very  soon. 
The  labor  situation  at  Duluth  and  vicinity 
is  in  a  very  serious  condition  at  the  present 
time.  The  writer  has  never  seen  men  so 
scarce  or  so  independent.  The  average  wages 
offered  for  common  laborers  is  $2,25  per  day 
and  there  is  not  one-tenth  enough  men  to  go 
around,  I  do  not  think  the  situation  will  be 
relieved  any  because  this  state  of  affairs 
seems  to  be  general  all  through  our  territory 
and  all  branches  of  industry  are  askin.g  for 
men.  Putting  it  conservatively,  I  should 
state  that  this  territory  could  use  10,000  men 
if  it  could  .get  them. 

Contractors  and  others  in  the  construction 
or  railroad  line  are  invited  to  make  the  of- 
fices of  Peter  E.  Meagher,  409  W.  Michigan 
St.,  Duluth,  Minn.,  their  headquarters  while 
in   the  city. 

Mississippi. 

I.  C.  Elson,  Jr.,  and  W.  B,  W;Uker,  of  Chi- 
cago, 111,,  arc  reported  to  have  purchased  the 
properties  of  the  Vicksburg  Railway  &  Light- 
ing Co.,  of  Vicksburg,  Miss.  It  is  said  that 
extensive  improvements  are  planned  by  the 
new  owners. 

The  City  of  .Aberdeen,  Miss.,  voted  to  issue 
bonds  amounting  to  $30,0(1(1  for  the  construc- 
tmn  of  the  Memphis.  Columbus  &  Gulf  R.  R. 
Grading  between  Okolona  and  .Aberdeen  has 
already  been  completed,  A  free  right  of  way 
has  been  offered  by  Hamilton  providing  the 
road  is  built  thrcmgh  that  town. 

Missouri. 

The  capital  stock  of  the  St.  Francois  Coun- 
ty .R.  R.  Co.,  operating  a  12-mile  electric  line, 
has  been  increased  from  $250,000  to  $300.00o! 
The  company  was  purchased  recently  by'  the 
Mississippi  River  &  Bonne  Tcrre  '  Ry.,  as 
noted  in  our  last  issue.  R.  R.  S.  Parsons 
Bonne  Tcrre,   Mo.,   is   President. 

W.  H.  Smith,  Forbes,  Mo.,  has  20  teams 
that  will  soon  be  idle  and  would  like  to  hear 
from  contractors  having  good  work  to  let. 


®John 


St.  Louis  Items. 

BY    A.    B.    KOENIG. 

Marsch,  Boland  Bldg..  Chicago.   111,. 


secured  1.000,000  vds.  of  work  on  the  Milwau- 
kee R  R  between  Twenbrooks  and  Summit, 
S  D  He  has  sublet  the  team  w^ork  on  this 
line  to  Pete  Shugart,  Marsch  'i='^,  "''""^  '';•- 
000  yds,  of  nice  machine  work  on  the  Wabash 
R  R  between  Worth  and  Orland,  III.,  to  sub- 
let at  good  prices.  Free  transportation  on 
Wabash  R.  R.  for  labor  and  outfits. 

®J  F  Duncan  of  Springfield,  1(1.,  was 
awarded  the  contract  to  build  the  new  sheep 
and  swine  pavilions  at  the  State  Fair  Grounds 
by  the  Construction  Committee  of  the  btate 
Board  of  Agriculture.  The  contract  price  was 
$123  680  Work  was  commenced  within  three 
hour's  after  the  contract  was  let.  Duncans 
contract  provides  for  the  construction  of  all 
of  the  buildings  but  the  roof.  The  National 
Roofing  Materials  Company  of  Edwardsyille 
received  the  roofing  contract.  The  buildings 
are  to  be  completed  within  three  months, 

®The  managers  of  the  Fulton  St.ate  Hos- 
pital let  contracts  that  will  practically  mean 
the  rehabilitation  of  the  water  plant  at  the 
institution  and  will  entail  an  outlay  of  about 
$25,00(1,  The  improvements  will  include  a  new- 
deep  well,  steel  tank,  compressor  and  pump. 
The  contract  goes  to  Thomas  Peters  of  St, 
Louis  who  will  let  some  of  the  w-ork.  The 
hospital  has  been  having  trouble  with  its  wa- 
ter system  and  it  is  lielieved  the  improve- 
ments  will   eradicate  this, 

Costello  Bros,  have  finished  their  work  at 
Taylorville,  111,,  and  moved  their  steam  shovel 
outfit  on  to  another  piece  of  Wabash  R.  R. 
work  at  Carpenter. 

.\  special  meeting  of  the  stockholders  of 
the  St.  Louis,  Iron  Mountain  and  Southern 
Ry.  was  held  at  headquarters  of  the  company 
in  this  city  July  9tli  to  vote  on  the  proposi- 
tion recommended  by  the  Board  of  Directors 
that  the  companv  issue  $200,000,000  worth  of 
bonds  to  retire  the  underlying  mortgage  bonds 
and  all  outstanding  notes  and  equipment  and 
other  obligations,  and  also  to  provide  funds 
for  improvements,  betterments  and  equipment, 
and  for  extension  and  purchase  of  new  roads, 
if  desired.  The  majority  of  the  stock  voted 
was  in  favor  of  the  proposed  bond  issue. 
The  Iron  Mountain  road  has  $1.32.000,000  of 
outstanding  obligations,  so  that  the  new  bond 
issue  will  leave  a  surplus  of  some  sixty-odd 
millions  for  improvements,  extensions,  etc. 
The  Board  of  Directors  will  be  called  to- 
gether in  a  few  days  to  ratify  the  action  taken 
by  the  stockholders.  Re.?arding  the  reports 
that  the  St.  Louis,  Iron  Mountain  &  South- 
ern from  St,  Louis  south  to  Texarkana,  494 
miles,  is  to  be  double-tracked,  it  may  be 
stated  that  the  management  does  not  con- 
template at  present  carrying  out  this  work 
but  will  double-track  the  part  of  the  line 
where  the  traffic  is  the  heaviest.  Double 
track  is  being  put  in  betw^een  Bald  Knob.  Ark.. 
and  McAlmond,  nine  miles:  100-pound  rail 
IS  being  used.  When  the  work  now  under 
way  IS  completed,  the  Iron  Mountain  will 
have  19iy2  miles  of  double  track.  The  com- 
pany does  not  contemplate  at  the  present 
time  the  construction  of  an  extension  to  New 
Orleans  La  Work  on  the  extension  from 
\\est  Memohis,  Ark.,  southwest  to  Marianna 
is  partly  completed.  This  work  has  been  seri- 
ously interfered  with  by  high  water  from  the 
Mi.ssissippi  and  the  St.  Francis  rivers.  That 
entire  division  has  been  under  water  for  two 
months  and  the  management  was  onlv  recent- 
ly able  to  resume  work  on  the  track.  The  line 
will  probably  be  competed  and  nut  In  opera- 
tion m  three  months 

Hutchinson    &    Oakford    will    finish     their 
work  a    Kemper.  III.,  about  the  first  of  Aug- 

iine  w-orl?'  "'''   '"  '"'"''''■'    ^""^  '°"=  ^"^ 

T„dLNv'"p  "I'r  "n"'""'  '''=^'  Tuesday  bv 
.Titdge  W.  E  Iladlev  „,  the  Madison  CountV 
Cour     at   Edwardsville,   111.,   Frank   L    Butler 

&  p^eo?;;'  rr' ''" "";  ■''.''^"-  ^^^^^ 

e\    feoria   K.   R...   was   authori.vod   to  issue   re- 

Godf'rev' to 't""''  '■;,  ^"'"?'^*'^  tl'e  road  from 
Godfrey   to   Jerseyville.     Jiulge    Iladle 


•  .   J.  ,  -  .--"..i,,,    iiduievs    or- 

•I- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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der  also  provides  that  tlie  certificates  will  be 
first  liens  on  tlie  property  and  must  not  ex- 
ceed $150,000.  The  decision  was  on  a  petition 
of  bondholders  wlio  seek  funds  to  complete 
the  road  to  Jerseyville  as  soon  as  possible.  A 
large  amount  of  rails,  ties,  poles  and  wire 
will  be  used  up  before  the  certificates  are 
issued.  The  distance  between  the  two  points 
is  22  miles.  About  three-fourths  of  this  has 
been  tracked  and  the  overhead  construction 
is  finished  over  half  the  distance. 

Johnston  &  Grommett  opened  an  office  in 
Moberly,  Mo.  They  have  some  nice  team 
work  to  let  on  the  Wabash  R.  R.  between 
Clark  and  Iluntsville.  also  between  Salisbury 
and  Brunswick,  Mo. 

W.  F.  Metz  of  St.  Elmo  has  taken  five 
miles  of  the  Wabash  work  out  of  Brunswick. 
Mo.,  from  Johnston  &  Grommett. 

C.  A.  Samuelson  came  in  from  his  Wabash 
work  at  Ft.  Wayne,  Ind.,  to  ,s;et  a  lot  of 
skinners   and   supplies.     He  went  back  happy. 

F.  J.  Trusty  reports  his  work  on  the  Wa- 
bash R.  R.  at  Ft.  Wayne,  Ind.,  getting  along 
fine. 

J.  W.  McMurray  of  Kansas  City  was  with 
us  a  day.     Nothin.g  new. 

W.  C.  Nuttal  representing  M.  C.  Connors 
&  Co.  at  14  S.  Canal  St.,  Chicago,  was  in 
town  a  couple  of  times  since  last  issue.  They 
can  use  several  small  team  outfits. 

The  Denver  &  Rio  Grande  R.  R.  manage- 
ment has  awarded  a  contract  for  16  Mallet 
and  14  Mikado  locomotives  for  handling 
freight.  The  Mallet  locomotives  are  to  be 
used  on  Soldier  Summit  and  other  steep 
grades  on  the  line.  The  Mikado  en.gines  are 
to  be  used  on  regular  freight  runs.  This  con- 
tract involves  an  outlay  of  about  a  million 
dollars.  The  Denver  &  Rio  Grande  directors 
decided  a  short  time  ago  to  arrange  to  raise 
several  millions  for  President  Bush  to  spend 
on  the  system  after  he  had  made  his  report 
of  requirements.  Quite  a  niunber  of  improve- 
ments have  already  been  made  on  the  track. 
Mr.  Bush  expects  by  reducing  grades  and 
keeping  the  track  in  shape  and  by  the  use 
of  pow-erful  engines  and  equipment  he  can 
greatly  reduce  the  cost  of  operation.  The 
American  Locomotive  Works  received  the 
contract  for  the  Mallet  engines  and  the  Mika- 
dos  were  awarded  to  the  Baldwin  Works. 
Minley  J.  Shepard,  assistant  to  President 
Bush,  is  still  in  Colorado  looking  after  the 
improvement  work. 

Cherokee  Indians  in  the  Spavinaw  Country, 
through  which  the  Missouri.  Oklahoma  & 
Gulf  Ry.  is  buildin.g  an  extension,  have  served 
notice  on  the  contractors  that  they  must  take 
the  ne.groes  off  the  construction  camps  or 
there  will  be  trouble.  The  full-blood  Chero- 
kees  have  never  permitted  ne.groes  in  that 
section  and  say  they  do  not  intend  to  do  so 
now.  Mass  meetings  have  been  held  and  the 
Indians  threaten  to  run  the  negroes  out.  The 
contractors  are  standin.p-  for  the  negroes  and 
trouble  is   expected. 

H.  H.  Brown,  Superintendent  of  the  Fort 
Smith  Division  of  the  Frisco  lines,  has  re- 
signed to  become  superintendent  of  the  ter- 
minals of  that  road  with  headquarters  in  St. 
Louis. 

E.  L.  House  has  opened  an  office  at  St. 
Louis   at  518    Central    National   Bank   Bld.g. 

Maj.  Clarke  S.  Smith,  United  States  Engi- 
neer at  Memphis,  has  received  orders  from 
the  War  Department  to  report  at  St.  Louis  to 
relieve  Lieut.-Col.  Charles  L.  Potter,  in  charge 
of  the  dredging  operations  in  the  ^Mississippi 
River,  from  Cairo  to  the  Gulf  of  Mexico. 
In  addition  to  assuming  direction  of  the 
dredging  work,  Maj.  Smith  will  become  Sec- 
retary of  the  Mississippi  River  Commission, 
which  office  has  been  held  by  Col.  Potter, 
who  was  stationed  in  Memphis  for  four  years 
on  river  work  before  being  assigned  to  St. 
Louis.  Maj.  Smith  will  be  succeeded  in  Mem- 
phis by  Maj.  E.  H.  Markham  of  Washing- 
ton, D.  C.  Maj.  Markham  is  expected  to  take 
charge  of  the  Mempliis  office  about  Sept.  1, 
while  Maj.  Smith  will  assume  his  duties  at  St. 
Louis  on  Aug.  1.  Col.  Potter  has  been  trans- 
ferred   to    St.    Paul.      In    addition    to    taking 


charge  of  the  dred.ging  work  and  becoming 
Secretary  of  the  Mississippi  River  Commis- 
sion, Maj.  Smith  will  also  be  disbursing  of- 
ficer at  the  headquarter.s'  office  of  the  River 
Commission.  Maj.  Smith  will  be  in  Mem- 
phis from  time  to  time,  as  the  dredging  fleet 
will  be  maintained  at  West  Memphis,  tliis  be- 
ing the  only  dredge  fleet  station  on  the  river. 
The  operations  of  the  fleet,  are,  however,  di- 
rected from  the  headquarters  at  St.  Louis. 
Maj.  Smith  has  been  stationed  in  Memphis 
the  past  year  and  a  half,  and  was  transferred 
there  from  Vicksburg  where  he  spent  two 
and  a  half  years.  Thus  he  has  been  connected 
with  the  river  work  for  about  four  vears.  In 
that  time  he  has  expended  $6,000,000  in  car- 
rying out  the  government  work. 

Because  of  the  failure  of  representatives  of 
different  railroads  entering  East  St.  Louis 
and  officials  of  the  East  St.  Louis  Commer- 
cial Club  to  agree  on  plans  for  the  erection 
of  a  passenger  station,  the  Railroad  and 
Warehouse  Commission  will  be  appealed  to 
to  settle  the  controversy.  The  railroad  rep- 
resentatives are  said  to  have  ofl^ered  the  sub- 
way plan,  which  the  Commercial  Club  reject- 
ed. .\nother  meeting  between  officials  of  the 
railroads  and  of  the  Commercial  Club  will 
be  held  in  September. 

L.  C.  Haynes,  Vice  President  and  General 
Manager  of  the  East  St.  Louis  &  Suburban 
Ry..  has  announced  that  A.  J.  Purinton,  for- 
mer General  Superintendent  of  the  St.  Joseph 
Electric  Ry.,  .had  been  appointed  General  Su- 
perintendent of  the  East  St.  Louis  &  Suburban 
Ry.  lines.  Mr.  Purinton  succeeds  C,  F.  Hew- 
itt, who  resigned  June  1  to  accept  a  position 
as  Vice  President  and  General  Manager  of 
the  street  railway  in  Des  Moines,  la.  Hew- 
itt was  Purinton's  predecessor  at  St,  Joseph, 
as  he  was  at  East  St.  Louis.  Both  St.  Joseph 
and  East  St.  Louis  lines  are  controlled  by 
the  Clark  Bros,  of  Philadelphia.  Pa.  Mr. 
Purinton  arrived  in  East  St.  Louis  yesterday 
afternoon. 

The  Commissioners  of  the  Nutwood  Drain- 
a.ge  &  Levee  District  have  filed  a  petition  to 
have  the  levee  raised  for  a  distance  of  six 
miles.  Xo  serious  seepage  resulted  from  the 
flood  of  last  spring,  yet  the  levee  is  not  high 
enough  to  protect  from  water  exceeding  the 
flood  of  1903.  When  the  levee  was  built  there 
was  a  shortage  in  the  money  and  the  levee 
was  never  built  as  high  as  the  original  plans 
specified.  It  is  proposed  now  to  raise  the 
levee  to  the  height  of  the  original  plans  of  the 
district.  The  petition  further  asks  for  the 
extension  of  one  mile  of  interior  drainage 
ditch ;  the  dred.gin.g  of  the  main  draina.ge 
ditch  to  clear  it  of  lo.gs  and  sediment  and 
reduce  it  to  the  original  grade  line ;  the 
construction  of  settling  basins  to  clear  the 
water  which  pours  into  the  main  ditch  from 
three  branches  from  the  hills  on  the  north- 
ea.st  side  of  the  district,  and  the  erection  of  a 
dwelling  house  for  the  engineer.  The  Nut- 
wood District  is  one  of  the  richest  in  the 
state  and  comprises  over  15,000  acres.  The 
Commissioners  are  S.  M.  Reddish,  George  \V. 
Edwards  and  James  Devening. 

A.  B.  Koeni.g,  the  Labor  Agent,  will  re- 
move his  office  in  Kansas  City  from  507  Rluflf 
St.  to  503  W.  5th  St.  on  or  before  Aug.  20th. 
Koenig  will  have  one  of  the  most  up  to  date 
contractors'  reading  rooms  in  connection 
with  this  office  that  there  is  in  the  country. 
Contractors  are  invited  to  make  tliis  their 
home  when  in  Kansas  City. 

The  report  of  the  receivers  of  the  Wabash 
for  May  was  filed  in  the  Federal  Court  on 
July  10th,  giving  the  road's  balance  sheet  for 
that  period.  The  total  receipts  were  $10,485,- 
285.20,  and  the  total  disbursements,  $5,252,- 
72(1.52.  The  receivers  had  a  cash  balance  of 
$3,291,420.75  on  April  30,  which  increased  to 
$5,232,558.68  May  31.  The  principal  items  of 
receipts  during  May  were :  From  collection 
of  assets  accruing  prior  to  December  26,  when 
the  receivers  took  charge,  $201,687.34;  from 
current  operation,  including  $2,688,131  on  the 
freight  and  passenger  traffic  account,  $3,458,- 
010.44  ;  from  the  sale  of  receiver's  certificates, 
$3,-534, 1 66.64.      The    chief    disbursement    items 


are :  On  account  of  liabilities  accruing  to  the 
appointment  of  the  receivers.  $338,637.83 :  paid 
to  other  railroads  on  account  of  current  ex- 
penses, $1,.362,973.80:  for  current  operating 
expenses,  including  $1,117,025.54  for  salaries 
and  pay  roll,  $1,413,927.23;  for  track  and 
bridge  rentals.  $46,770.94 ;  for  supplies  and 
materials,  $944,920.72;  for  additions  and  bet- 
terments, $84,383.50;  for  bond  interest  and 
bond  payments,  $1,061,122.50.  The  receivers 
report  the  making  of  contracts  for  grading 
and  bridging  for  second-track  work,  with 
cost  estimated,  as  follows:  Moberlv  to  Clark, 
Mo.,  11.3  miles,  $158,000;  Moberlv' to  Hunts- 
ville.  Mo.,  6  miles,  $82,000;  Brunswick  to 
Salisbury,  Mo.,  18  miles,  $346,000;  Bement  to 
Lodge,  111.,  13  miles.  $269,000;  Bement  to  To- 
lono.  111.,   13  miles,  $229,400. 

W.  T.  Tyler  General  Manager  of  the  Fris- 
co, announces  the  following  appointments,  ef- 
fective July  15:  Supt.  W.  G.  Koch  of  the 
Southw-estern  Division  is  appointed  Superin- 
tendent of  the  Central  Division ;  Assistant 
Superintendent  E.  L.  Magers  of  the  Northern 
Division  is  appointed  Superintendent  of  the 
Southwestern  Division :  A.  S.  Johnson,  for 
seven  years  with  the  Sunset  Central,  is  ap- 
pointed .\ssistant  Superintendent  at  Sapulpa ; 
-Assistant  Superintendent  F.  G.  Faulkner  of 
the  Southwestern  Division  is  transferred  to 
Birmingharn,  and  Assistant  Superintendent  J. 
F.  Liston  is  transferred  from  Birmingham, 
Ala.,  to  Fort  Scott,  Kan.,  to  take  the  place 
made  vacant  by  the  promotion  of  E.  L. 
Magers. 

Assistant  General  Manager  J.  W.  Walton 
of  the  Missouri,  Kansas  &  Texas  Ry.  of 
Texas  announced  that,  effective  at  once,  .A. 
N.  Williams  is  appointed  Superintendent  of 
the  Trinity  Division,  vice  W.  P.  Danforth, 
who  is  appointed  Superintendent  of  the 
Shreveport  and  Mineola  Divisions  and  Mc- 
Kinney  branch,  vice  Mr.  C.  M.  Bryant,  as- 
signed  to   other   duties. 

Nebraska. 

®The  Bethany  Traction  Co.  has  awarded 
contract  for  grading  for  its  street  car  line 
from  Bethany  to  the  State  Farm  to  W.  E. 
Sharp.  Lincoln,  Neb.,  president  of  the  Lin- 
coln  Traction   Co. 

New  York. 

4"Bids  will  be  received  until  noon.  July  27, 
by  Samuel  Rea,  President,  New  York  Con- 
necting Railroad  Co.,  Broad  St.  Station.  Phila- 
delphia, Pa.,  for  the  construction  of  the  ma- 
sonry and  embankment  of  a  portion  of  Section 
2  of  the  New  York  Connecting  R.  R..  extend- 
ing from  Woodside  Ave.  to  Stemler  St.,  Long 
Island  City,  a  distance  of  1.34  miles.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  Principal  .Assistant  Engineer,  613  Broad 
St.  Station.  Philadelphia,  or  at  the  office- of  the 
Assistant  Engineer,  60  Worthington  St..  Win- 
field,  Long  Island.  J.  U.  Crawford  is  Engi- 
neer. 

•J«Bids  will  be  received  until  July  31.  by  the 
Public  Service  Commission.  1,54  Nassau  St., 
New  York  City,  for  the  construction  of  Sec- 
tion l-\  of  the  Lexington  .\ve.  Rapid  Transit 
Railroad  of  New  York  City.  The  work  will 
include  a  2-track  subway  in  Church  St.,  Vesey 
St.  and  Broadway,  from  Church  and  Dav  Sts. 
to  Broadway  and  Park  Place.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  State  Public  Service  Commission  has 
granted  a  certificate  of  public  convenience 
and  necessity  to  the  Little  Falls  &  Johnstown 
R.  R.  Co.,  which  proposes  to  build  a  double 
track  electric  railroad  in  Johnstown  via  St. 
Johnsville  to  the  citv  of  Little  Falls,  with  a 
lirancb  from  the  village  of  St.  Johnsville 
ihrough  Xelliston  and  Fort  Plain  to  Cana- 
joharie.  The  route  of  the  main  line  is  about 
28  miles  and  of  the  branch  about  eight  miles. 
The  estimated  cost  is  $1,773,970,  including 
equipment. 

The  Catskill  Traction  Co.,  of  Catskill.  N. 
Y..  has  increased  its  capital  stock  from  $200.- 
000  to  $300,000. 

On  account  of  the  anticipated  adjournment 
of  the  Board  of  Estininte  and  .Annortionment 
of  the  City  of  New  York,  the  Commission  has 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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addressed  to  that  body  of  the  city  government 
a  letter  urging  immediate  action  for  the  ap- 
pr.>va!  of  thecontracts  and  the  appropriation 
of  the  necessary  funds  in  order  that  construc- 
tion work  may  be  commenced  wiiliout  delay 
on  Sections  i-A  and  U  of  the  Broadway-Lcx- 
iiiKtnn  Avenue  Subway.  Thv;  contract  for  Sec- 
ti.Mi  J-A  was  awar<lcd  bv  the  Commission  on 
March  30.  Htl2.  to  the  ORourke  Engineering 
c  .11-1  ruction  Co.,  New  York  City,  the  lowest 
l.!.|.lir:  and  the  contract  for  Section  14  was 
awarded  bv  the  Commission  on  May  14,  1912, 
to  Arthur  McMuUen,  New  York  City,  the 
lowest  bidder.  It  is  thought  that  if  these  con- 
tracts are  not  passed  upon  by  the  Board  of 
Estimate  and  .\pportionmcnt  before  it  ad- 
journs for  the  summer,  the  Commission  will 
have  to  issue  orders  to  suspend  work  on  Sec- 
tions 2  and  3.  which  adjoin  2- .A,  as  some  slia;ht 
changes  have  been  made  in  the  plans  for  2-.\ 
and  these  changes  will,  more  or  less,  interfere 
with  the  construction  of  these  sections  unless 
work  can  be  commenced  in  the  near  future. 

The  State  Public  Service  Commission  has 
ordered  the  elimination  of  the  Washington 
Ave.  crossing  of  the  Ulster  &  Delaware  R.  R. 
and  the  New  York,  Ontario  &  Western  Ry. 
in  Kingston.  The  street  is  to  be  carried  over 
the  tracks  of  the  railroads  on  a  viaduct,  ap- 
ir.  \imatcly  on  the  .same  location  as  it  now 
.'  -IS  the  railroad.  The  headroom  over  the 
lr...ks  of  the  railroad  is  not  to  be  less  than 
21  It.  and  the  roadway  not  less  than  20  ft., 
and  a  sidewalk  of  5  ft.  is  to  be  provided  for. 
The  viaduct  is  to  be  composed  of  an  earth 
embankment  retained  by  masonry  walls  and 
steel  encased  in  concrete.  J.  H.  NucUe,  Mid- 
dkiown.  X.  Y.,  is  Resident  Engineer,  N.  Y.. 
O.  S:   W.   Ry 

North   Carolina. 

.At  a  meeting  of  the  stockholders  of  the  re- 
cently incorporated  Greensboro,  Roxboro  & 
Norfolk  Ry.  recently  the  following  directors 
were  chosen:  J.  W.  Frv,  R.  C.  Hood,  A.  L. 
Brooks,  C.  IJ.  Benbow,  A.  B.  Kimball,  A.  W. 
Mc Mister,  E.  J.  Justice,  Garland  Daniels,  John 
J.  Phoenix,  all  of  Greensboro,  and  T.  O.  Troy 
of  Randolph  County.  The  directors  elected 
the  following  officers :  T.  O.  Troy.  President ; 
J.  W.  Fry.  \'ice  President  and  Treasurer ;  W. 
H.  Thompson,  Secretary.  The  proposed  rail- 
road has  been  fostered  by  a  committee  from 
the  Greensboro,  N.  C,  Chamber  of  Commerce 
and  already  considerable  preliminary  work 
has  been  done.  The  offices  of  the  company 
have  been  located  in  the  McAdoo  Building, 
r.rrensboro.  N.  C.  It  is  the  purpose  of  the 
company  to  push  a  line  thorugh  into  .-Ma- 
niance,  Chatham  and  Lee  counties  to  a  con- 
nection with  the  Seaboard  and  the  Norfolk 
Southern. 

,A<lvices  from  Wilkesboro,  N.  C,  state  that 
engineers  making  the  survev  for  the  proposed 
line  of  the  Yadkin  River  Railroad  have  been 
workimr  on  the  tunnel  to  be  constructed  a 
sl'cirt  distance  above  flo  lien.  N.  C. 

North  Dakota. 

Tr     '  '  iias  been  completed  on  the  Far- 

go-N  .rd-Minot    Line   of   the   Great 

^■■'■'  1    of    Esmond,    N.    Dak.,    from 

1  as  far  as  Page,  where  a  con- 

•  le    with    the    Cassclton-Devils 

Lake  Line,  a  total  distance  of  175  miles. 

Ohio. 

1  be   State   Public   Service   Commission  has 
aulbori/ed   the   Columbus,   Newark  &  Zanes- 
ville    lilcctric   Ry.   Co.,   Newark,   O.,   to   issue 
IkimiKs    in   the   sum   of   $2.50,000   for   the   pur- 
(■•■<•  of  making  improvements  and  to  extend 
■'i     street  car  line  in  Newark  to  Granville  St. 
1  he    Cleveland,    Cincinnati,    Chicago    &    St. 
Louis  Ry.,  George  P.  Smith,  Chief  Engineer, 
Cincitinati,  O.,  is  planning  the  immediate  con- 
"v.-iion  of   improvements  involving  the  ex- 
liturc  of  about  $20.5,000.     These  improve- 
:     nts   will   include   a   $.50,000   10-stall    round- 
>e  at  Hillsboro.  Ill ,  .-i  10-stall  brick  round- 
!;■',:>■•    at    the    yards     of     the    company   near 
Tcrrc    Haute.    Ind..   which    will   cost   i50.000. 
At   Bcllcfontaine.   O.  a   15-staIl  addition   will 
be  built  to  the  rounrlbouse  there.     This  addi- 
tion will  cost  $-V).OWi     .^t  Carey,  O ,  the  com- 


pany will  construct  a  o-stall  roundhouse  at  a 
cost  of  $20,000.  The  contract  for  the  Terre 
Haute  roundhouse  has  been  let.  In  additioii 
the  company  w^ill  build  this  summer  a  coal 
dock  and  the  necessary  tracks  for  the  same 
at  Bellefontaine,  O.  This  nnprovement  will 
cost  $35,000.  The  contract  has  been  let  and 
work  will  be  begun  at  once. 

Attorney  Samuel  Hoskins,  Wapakoneta,  U., 
acting  for  Ohio  capitalists,  has  applied  to 
the  State  Public  Utilities  Commission  for  per- 
mission to  issue  $1,385,000  in  bonds  for  the 
building  of  an  electric  railroad  from  Columbus 
to  Toledo.  It  is  planned  to  extend  the  Co- 
lumbus &  Magnetic  Springs  Traction  line  to 
Toledo  by  way  of  Delaware,  Kenton,  Wapa- 
koneta and  Fostoria.  The  Columbus  &  Mag- 
nectic  Springs  road  now  extends  from  Dela- 
ware to  Magnetic  Springs.  Should  the  new 
line  be  constructed  it  would  be  known  as  the 
Columbus,  Kenton  &  Toledo  Traction  Co. 
Its  construction  would  require  the  building  of 
80  miles  of  new  roadbed  between  Delaware 
and  Fostoria.  Connections  would  be  made 
from  Delaware  to  Columbus  and  from  Fos- 
toria to  Toledo  over  existing  roads. 
Oklahoma. 
The  Clinton  &  Oklahoma  Western  Ry., 
T.  J.  Nance,  General  Manager,  Clinton,  Okla., 
has  filed  an  amendment  to  its  charter  increas- 
ing its  capital  stock  from  $500,000  to  $750,000. 
It  is  now  stated  that  the  beginning  of  con- 
struction work  on  the  new  interurban  line  for 
Lawton  is  only  waiting  for  approval  by  the 
Government  of  the  plats  for  the  route  of  the 
line  over  the  military  reservation  at  Lawton. 
Acceptances  of  the  street  railway  and  electric 
lighting  franchises  recently  granted  by  the  city 
commissioners  of  Lawton  have  been  filed  by 
B.  R.  Stephens  of  McAlester,  president  of  the 
company  formed  recently  to  take  over  the 
properties  of  the  defunct  Lawton  &  Fort  Sill 
Electric  Ry.  and  the  Comanche  Light  &  Power 
Co.,  which  will  build  the  interurban. 

The  promoters  of  the  Oklahoma  Pacific 
Electric  Ry.  Co.,  projecting  a  228-mile  inter- 
urban line  from  Oklahoma  City  to  Canadian, 
Tex.,  have  made  a  proposition  to  the  citizens 
of  Hobart,  Okla.,  for  building  the  line  through 
that  place.  G.  U.  Hohl,  Hobart,  Okla.,  is 
Chief  Engineer. 

The  Missouri,  Oklahoma  &  Gulf  R.  R.  will 
soon  start  construction  for  new  railway  shop 
buildings  to  be  located  at  Muskogee,  Okla. 
They  will  be  constructed  of  concrete,  brick 
and  steel.  The  equipment,  to  be  electricallv 
driven,  will  cost  about  $400,000.  The  W.  H. 
Rosecrans  Engineering  Co.,  Chicago  Stock 
Exchange  Bldg.,  Chicago,  111.,  is  the  Con- 
sulting Engineer,  and  is  now  preparing  plans 
and  specifications  for  the  work,  which  is  in- 
tended to  be  completed  this  year. 

It  is  rumored  that  the  Fort  Smith  &  Western 
Railroad  will  soon  undertake  tlie  construction 
of  two  extensions.  The  first  of  these  project- 
ed lines  is  an  extension  of  the  main  road  from 
the  El  Reno  terminus  to  Elk  City,  a  distance 
of  140  miles,  and  traversing  the  fertile  farm- 
ing counties  of  Canadian,  Caddo,  Washita  and 
Beckham.  Another  line  is  projected  which 
begins  at  Clinton  and  terminates  at  .\lva.  a 
distance  of  1.30  miles,  and  traversing  the  rich 
farming  counties  of  Custer,  Dewey,  Major 
and  Woods.  These  extensions  will'  add  270 
miles  to  the  system  and  it  is  believed  will  al- 
most double  the  tonnage.  W".  M.  Bushnell, 
Fort  Smith,  Ark.,  is  General  Manager. 

It  is  rumored  that  the  Missouri  Pacific  is 
contemplating  the  construction  of  an  extension 
from  Hardtncr  to  Alva,  Okla.  No  definite 
information  has  been  obtained  in  regard  to  the 
proposition. 

Representatives  of  the  Rock  Island  Rail- 
road and  Miller  Bros.,  Bliss,  Okla,  recently 
held  a  conference  in  regard  to  the  construc- 
tion of  a  branch  line  from  Billings  to  Bliss. 
.'\  square  of  land  is  offered  the  company  for  a 
depot  and  terminals. 

Oregon. 
The    Southern    Pacific   is   understood    to  be 
ready  to  proceed  with  the  electrification  of  340 
iniles  of  road  in  the  Williamette  valley  involv- 
ing immediate  expenditure  of  $^^,'10(1,000.    This 


means  the  building  of  numerous  connecting 
and  branch  lines  in  the  valley,  makmg  a  com- 
plete network  of  electric  lines. 

Twohy  Bros.,  Spokane,  Wash.,  who  have 
the  contract  for  the  first  23  miles  of  the 
Southern  Pacific  line  to  Coos  Bav,  have  estab; 
li.-hed  camp  at  the  western  end  of  the  Noti 
tunnel  and  have  begun  clearing  the  ground 
preparatory  to  beginning  the  bore  from  that 
end.  Work  has  progressed  nearly  700  ft. 
from  the  eastern  portal.  The  completed  tun- 
nel will  be  2,380  ft.  long, 
burg. 

Pennsylvania. 

®The  Chester  &  Philadelphia  Ry.  Co.  has 
awarded  the  contract  for  double  tracking  the 
trolley  line  through  Eddystone  to  William  P. 
Mahoney,  Philadelphia,  Pa. 

®The  Pennsylvania  Steel  Co.,  Steelton,  Pa., 
has  been  awarded  the  contract  by  the  Phila- 
delphia &  Reading  Ry.  for  the  construction 
and  erection  of  two  steel  viaducts  and  four 
overhead  steel  bridges  in  connection  with  the 
widening  of  tracks  on  9th  St.,  from  Green  St. 
to  Callowhill  St.,  at  Philadelphia.  The  bridge 
across  Spring  Garden  St.  was  not  included  in 
the  contract  because  the  kind  of  structure  to 
be  erected  at  that  point  is  still  under  consid- 
eration. 

®Eyre-Shoemaker  Co.,  Philadelphia,  Pa.,  has 
been  awarded  the  contract  for  the  excavation 
of  the  roadbed  for  the  second  track  on  the 
Somerset  &  Cambria  Division,  between  Gar- 
rett and  Somerset. 

Reports  state  that  construction  work  has 
been  resurfied  on  the  Pittsburgh,  Shawmut  & 
Northern  R.  R.  between  Freeport,  Pa.,  and 
Mosgrove  and  will  be  rushed  to  completion. 
Work  was  suspended  last  fall. 

The  Pennsylvania  R.  R.,  Alex  C.  Shand, 
Chief  Engineer,  Philadelphia,  Pa.,  has  plans 
underway  for  the  construction  of  a  spur  line 
from  the  main  line  at  Lancaster  through 
Berks,  Northampton,  Lehigh  and  Schuylkill 
counties.  The  line  will  enter  Hellertown  and 
reach  the  coke  plant  of  the  north  side.  It 
will  eventually  be  extended  to  Freemansburg, 
where  the  Lehigh  River  will  be  bridged  and 
the  line  then  extended  to  the  rich  cement  and 
slate  regions.  The  line  will  be  known  as  the 
Schuylkill  &  Lancaster  R.  R. 

The  Fairchange  &  Smithfield  Traction  Co. 
has  opened  bids  for  the  grading  and  bridge 
work  for  a  4,000  ft.  extension  near  York  Run. 
Pa.  H.  B.  Gans,  Second  National  Bank  Bldg.. 
L'niontown,  Pa.,  is  the  Engineer. 

A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  for  the 
Borough  of  Kane.  The  plan  proposes  the 
connection  of  that  place  with  Mt.  Jcwctt.  J. 
C.  Ball  and  T.  S.  Lane  of  Jamestown,  N.  Y., 
are  interested. 

Surveys  have  been  completed  for  a  new- 
railroad  route,  connecting  Peach  Bottom,  York 
county,  with  Brandtsville.  on  the  Reading 
Railway,  which  connects  Carlisle  and  Gettys- 

South  Dakota. 

The  citizens  of  Mitchell,  S.  Dak.,  have  sub- 
scribed $50,000  toward  the  construction  of  the 
proposed  railroad  from  Sioux  Citv  to  Pierre. 
via  Mitchell.  Farmers  along  the  proposed 
right  of  way  are  subscribing  as  follows  :  With- 
in three  miles  of  the  railway,  $200  and  a  con- 
tract drawing  fi  per  cent ;  over  three  miles  and 
less  than  eight  miles  away,  $100  a  tpiarter  sec- 
tion. All  the  contracts  provide  that  the  rail- 
way shall  be  constructed  before  the  end  of 
1914.  The  survey  has  alreadv  been  made  in 
several  sections. 

The  Chicago  St.  Paul,  Minneapolis  &  Oma- 
ha Kv.  (Northwestern  Line)  has  engineers 
surveying  the  proposed  route  for  entering  the 
city  of  Sioux  Falls,  S.  Dak.,  from  the  south. 

Tennessee. 

The  Morristown  Interurban  Rv.  Co.  and 
the  Morristown  Power  &  Development  Co. 
of  Morristown,  Tenn..  have  been  chartered 
Ihe  former  proposes  to  build  .and  operate  a 
number  of  interurban  railway  lines  out  of 
Mornstown,  while  the  power  company  will 
furnish  the  necessarv  power      Each 
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is  capitalized  at  $5,000  and  each  is  controlled 
by   different    stockholders. 

A.  Stoneking  has  moved  his  ontfit  from 
Newport,  Ky,,  to  Clarksville.  Tenn.,  for  work 
on  the  industrial  tracks  which  the  Louisville 
&  Nashville  R.  R.  is  building  into  that  city, 
Texas. 
The  Cotton  Belt  (St.  Louis  Southwestern 
Ry.),  C.  D.  Purdon,  Chief  Engineer,  Tvler. 
I'e.x.,  is  reported  to  be  well  along  with"  its 
plans  for  beginning  work  on  its  freight  ter- 
minals at  Fort  Worth. 

The  Rockport  &  Harbor  Island  Dock  & 
Terminal  Ry.  Co.  of  Rockport,  which  filed  its 
charter  on  July  5,  is  to  provide  terminal 
facilities  for  the  proposed  San  .Antonio,  Rock- 
port &  Mexican  Ry.  Co.  The  charter  calls 
for  a  line  of  railroad  from  Rockport  to 
Harbor  Island,  Nueces  County,  a  distance  of 
12  miles  over  the  following  route :  Com- 
mencing at  or  near  an  intersection  of  Bronte 
St.  with  Market  St.,  in  Rockport,  thence 
southerly  along  Bronte  St.  to  Traylor  Ave., 
thence  southeasterly  along  Traylor  Ave.  to 
Aransas  Bay,  thence  in  a  southerly  direction 
along  the  shore  line  of  Aransas  Bay,  follow- 
ing the  chain  of  islands  lying  between  the 
mainland  and  Shell  Bank  Island;  thence 
through  SJiell  Bank  Island  to  and  across  Mor- 
ris and  Cummings  channel  or  cut  near  where 
the  channel  passes  between  Shell  Bank  Island 
and  Harbor  Island  on  to  Harbor  Island,  and 
thence  in  a  southerly  direction  through  Har- 
bor Island  to  a  point  one  mile  beyond  Survey 
660  as  officially  surveyed  for  the  San  .Anto- 
nio, Rockport  &  Mexican  Ry.  Co.  The  in- 
corporators are:  E.  Cowper-Thwaite,  Lon- 
don, England;  S.  A-  Hopkins,  Boston;  Charles 
G.  Johnson,  Rockport ;  R.  R.  Russell,  Nat  M. 
Washer,  R.  L.  Ball,  H.  E.  Hildebrand,  W.  A. 
Lowe,  J.  H.  Haile  and  J.  Frank  Davis  of 
San   Antonio. 

It  is  generally  believed  in  Texas  railroad  cir- 
cles that  the  Missouri,  Kansas  &  Texas  will 
announce,  shortly,  its  intention  to  extend  the 
line  from  Waco  to  Beaumont,  Texas. 

E.  C.  Gordon,  .Amarillo,  Texas,  has  submit- 
ted a  proposition  to  the  citizens  of  Hereford. 
Dimmitt,  Plainview  and  Crosbyton,  Texas,  and 
farmers  along  the  proposed  line  to  take  over 
the  grade  of  the  old  Panhandle  Short  Line 
and  complete  and  extend  the  line  northeast  of 
Hereford  to  a  connection  with  the  Rock  Island 
and  Missouri  Pacific  lines  in  Kansas  and 
southeast  from  Hereford  through  Dimmitt  and 
Plainview  to  Crosbyton  and  Benjamin.  The 
promoter  asks  that  a  bonus  of  $1  an  acre  on 
all  lands  near  which  the  road  runs  be  raised. 
J.  P.  Splaton,  Hereford,  Te.xas,  is  interested. 

Utah. 

®KiIpatrick  Bros.,  Beatrice,  Neb.,  and  Den- 
ver, Colo.,  are  reported  to  have  been  awarded 
a  contract  for  7%  miles  of  main  line  track 
between  Castle  Gate  and  Kyune,  L'tah,  for 
the   Denver   &   Rio   Grande. 

Vermont. 

The  Western  Vermont  Power  &  Light  Co. 
of  Rutland,  Vt.,  organized  recently  with  a 
capital  stock  of  $2,300,000,  proposes  to  extend 
the  trollev  lines  and  power  plants  of  the  Rut- 
land Railway,  Light  &  Power  Co.  The  in- 
corporators are:  A.  Livingston  Norman  of 
New  York,  Thomas  W.  Moloney,  W.  H.  Law- 
son,  Myrick  L.  Arthur,  Albert  S.  Reed  and 
Charles  H.  West,  of  Rutland,  Vt.  The  last 
named  is  Secretary  and  Treasurer  of  the  Rut- 
land  Railway,   Light  &   Power  Co. 

Virginia. 

®The  Fidelity  Construction  Co.,  Baltimore, 
Md.,  has  been  awarded  the  contract  for  im- 
provements to  the  plant  of  the  Newport  News 
&  Old  Point  Railway  &  Electric  Co.  at  Hamp- 
ton, Va.  The  improvements  will  consist  of  an 
additional  building,  new  concrete  strainer 
boxes,  circulating  water  tunnels  and  more 
machinery.     The   work  wmII   cost  $50,000. 

Stockholders  of  the  Norfolk  Southern  R.  R. 
according  to  information  received,  met  re- 
cently at  Norfolk,  Va.,  and  authorized  a  bond 
issue  of  $5,456,000  to  acquire  and  extend  the 
line  of  the  Raleigh,  Charlotte  &  Southern  Ry. 


frniii  Raleigh  to  Charlotte,  N.  C  E  T 
Lamb,  Norfolk,  Va.,  is  President  and  General 
-Manager  of  the  Norfolk  Southern. 

West  Virginia. 

The  Morgantown  &  Star  City  Ry.  Co.  of 
Morgantown,  W.  Va.,  has  been  incorporated 
with  a  capital  stock  of  $10,000,  and  propose 
to  construct  a  railroad  between  Morgantown 
and  Star  City.  The  incorporators  are  R.  B 
Reid  \\.  K.  Hoffman,  D.  C.  Hoffman  and  G. 
B.   Hartle-    Morgantown,   \V.   Va 

The  West  Virginia  Traction  &  Electric  Co., 
chartered  last  week  with  a  capital  stock  of 
$4,000,000  and  offices  at  12th  and  Chanline 
Sts.,  Wheehng,  W.  Va.,  proposes  to  connect 
Morgantown  and  Wheeling  by  a  traction  line. 
The  incorporators  are  James  Imrie,  A.  Lud- 
low Kramer,  Elmer  E.  Holmes,  George  A  K 
Sutton  and  William  M.  Inibrie,  all  of  New 
York  City. 

Wisconsin. 

Articles  of  incorporation  have  been  filed  at 
Madison,  Wis.,  by  the  Wisconsin  Central  Ry  , 
Milwaukee,  Wis.,  with  a  capital  stock  of  $2S,- 
000.  The  incorporators  are  C.  M.  Rosencrant?, 
James  D.  Shaw  and  Carl  Muskat. 

-An  ordinance  has  been  introduced  into  the 
City  Council  of  Milwaukee,  Wis,,  providing 
that  a  franchise  be  granted  the  Chicago,  MiL 
waukee  &  St.  Paul  to  construct  and  operate  a 
spur  track  in  the  Fifth  Ward. 

Canada. 

The    Saskatchewan   .government   has   agreed 
to  guarantee  bonds   for   Grand  Trunk  P'acihc 
terminals   in   Regina,   Saskatoon,   Moose  Jaw, 
Prince  .Albert  and  Swift  Current.     The  off'er 
has    been    accepted    on    behalf    of    the    Grand 
Trunk  Pacific  by  President  E.  J.  Chamberlin. 
Engineers  of  the  Canadian   Pacific   Ry.  are 
reported    to    have   inet   with   good    success    in 
securing   a   better   grade   through   the   Selkirk 
Mountains  for  the  proposed  double  track  line. 
It  is   stated   that  surveys  show  that  by  driv- 
ing of  a   tunnel   for  a  distance  of  five  miles 
through  the   Selkirks,  starting  at  Bear  Creek 
and  emerging  below  Glacier,  a  new  grade  that 
will_  be   less   than   1   per  cent  against   western 
traffic    will    be    available.     By    a    diversion    at 
Notch  Hill,  just  east  of  Kamloops,  the  grade 
there  could  be  cut  down  to  the  same,  which 
would   make   1   per  cent   the   maximum   from 
Calgary   to    the   coast.      It   is   stated   that   the 
company  will  proceed  with  this  work  of  double 
tracking    in    order    to    have    the    easy    grades 
available  for  the  handling  of  wheat  crops  by 
the  time  of  the  opening  of  the  Panama  canal. 
The  Provincial  Government  of  Alberta,  ac- 
cording to  statistics  compiled  by  the  Minister 
of    Railways,    has    guaranteed   3,081    miles    of 
railroads,     amounting      to     $45,489,000.       The 
.guaraiMee    per    mile    ranges    from    $13,000    to 
$20,000,  the  last-named  figures  being  for  lines 
through  difficult  country.     .A  total  of  964  miles 
of   railways   have   been   built    in   the   province 
of  Alberta  since  June  30,  1910,  on  which  date 
there  were  958  miles  in  operation.     The  aver- 
age  rate  of  construction   has  been   two   miles 
a  day  throughout  the  two  years.     The  accom- 
panying   summary    shows    the    various    lines, 
with    the    mileage    guaranteed,    the   guarantee 
per  mile  and   the  total  guarantee:     Canadian 
Northern    Ry- — Edmonton    via    Camrosc    and 
Calgary    to  'Lethbridge,     355     miles;    $13,000 
guarantee  per  mile;  total  guarantee,  $4,615,000. 
Canirose  to   Vcgrcville,  50  miles;  $13,000  per 
mile ;  total,  $650,000.     From  crossing  on  last- 
named   line  and  the  Little   Bow  River  south, 
via  McLeod  to  the  international  boundary,  110 
miles ;  $13,000  per  mile ;  total,  $1,430,000.  From 
near     McLeod    to    the   western   boundary,   65 
miles,  $13,000  per  mile;   total,  815,000.    b>oni 
near    Cardstcn    to   the   western    boundarv,    35 
miles;  $13,000  per  mile;   total,  $455,000.' Cal- 
gary via  Cochrane  to  the  eastern  boundary  of 
the  Rocky   Mountai.i   Park,  50  miles;   $13,000 
per  mile;   total,  $650,000.    From  near   Moriii- 
ville,  easterly,  40  miles;  $13,000  per  mile;  to- 
tal, $520,000;   Morinvillc   to  .Athaba.sca   I^and- 
ing,   72   miles;   $13,000  per  mile;   total,  $9.36.- 
000.     From  mileage  175  of  the  company's  Sas- 
katoon-Calgary line  to  junction  with  the  Veg- 
reville   line,    130    miles;   $13,000   per   mil.':    in- 
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tal,  $1,690,000.  Grand  Irunk  Pacific— From 
Bickerdike.  southwesterly  58  miles;  $20,000 
per  mile;  total,  $1,160,000.  Tofield  to  Calgary 
to  Coutts,  451  miles;  $13,000  per  mile;  total, 
$5,863,000.  From  near  Lethbridge  to  Mc- 
Leod, 40  miles ;  $13,000  per  mile ;  total,  $520,- 
000.  Edmonton,  Dunvegan  &  B.  C.  Ry.— Ed- 
monton, via  Dunvegan,  to  the  western  bound- 
ary, 350  miles;  $20,000  per  mile;  total,  $7,000,- 
000.  Canada  North  Western  Ry. — .Athabasca 
Landing  to  Fort  McMurrav,  17.5  miles ;  $15,- 
000  per  mile ;  total,  $2,625,000.  From  the  fore- 
going line  east  to  Lac  la  Biche.  40  miles ;  $15,- 
000  per  mile ;  total,  $600,000.  .Athabasca  Land- 
ing north  to  Lesser  Slave  Lake,  to  Peace 
River  Landing,  100  miles ;  $15,000  per  mile ; 
total,  $1,500,000.  Onoway  northwest  to  Pine 
River  pass,  250  miles;  $20,000  per  mile;  total. 
$5,000,000.  Oliver  northwest  to  St.  Paul  de 
Metis,  100  miles;  $1.3,000  per  mile;  total,  $1,- 
300,000.  Bruderheim  via  Vermillion,  Wain- 
right  and  Medicine  Hat  to  the  international 
boundary,  with  a  branch  northwest  of  Ver- 
million to  the  eastern  boundary.  200  miles; 
$13,000  per  mile;  total,  $2,600,000.  Calgary 
northeast  to  the  companv's  Brazeau  line.  lOii 
miles;  $13,000  per  mile;  total,  $1,300,000.  Cam- 
rose  to  Alsack,  80  miles;  $13,000  per  mile; 
total  $1,040,000.  Edmonton  southwest,  via 
crossing  of  Medicine  River,  and  the  company's 
Brazeau  line,  and  Cochrane  to  Pincher  Creek. 
100  miles;  $15,000  per  mile:  total,  $1,500,000. 
From  near  Blackfalds  east  and  south  to  the 
Saskatoon-Calgar>-  line.  1.30  miles;  $13,000  per 
mile;   total,  $l,690,i«iii, 

Mexico. 

The  Ferrocarriles  Internacionales  de  Centro 
America  has  been  organized  by  Dunn,  Fisher 
&  Co.,  London,  England,  as  a  holding  com- 
pany for  the  consolidation  of  railroads  on 
the  west  coast  of  the  Central  .American  states, 
with  a  view  to  controlling  a  large  part  of  the 
trade  that  is  to  materialize  with  the  opening 
of  the  Panama  Canal,  .Among  the  roads  that 
have  been  merged  are  the  pan-.American  prop- 
erties, the  Ferrocaril  de  Ocos,  the  Guatemala 
Railroad  and  the  Salvadorean  lines.  Bonds 
aggregating  $30,ilo0,000  .gold  have  been  auth- 
orized to  build  the  connecting  lines  that  will 
link  together  the  roads  already  in  operation. 
Luis  Garcia  and  Francisco  Contreras.  engi- 
neers of  Hermosillo.  Mexico,  have  obtained  a 
concession  from  the  federal  government  for 
the  construction  of  a  railroad  from  Hermosil- 
lo to  Agua  Prieta,  a  distance  of  about  150 
miles.  It  is  stated  that  they  are  acting  as 
the  representatives  of  a  syndicate  of  European 
capitalists  in  securing  the  concession. 

The  National  Railways  of  Mexico,  H.  M. 
Taylor,  Director  of  Construction,  City  of 
Mexico,  has  at  the  present  time  a  total  of 
about  2.100  miles  of  extension  under  way  or 
planned.  This  construction  work  includes  the 
following:  Branch  line  from  .Allende,  State 
of  Coahuila,  on  the  Mexican  International  di- 
vision to  L;is  Vacas,  on  the  bank  of  the  Rio 
Grande,  opposite  Del  Rio,  Tex.  This  line 
will  be  74  miles  long.  The  contract  for  grad- 
ing and  masonry  for  the  first  50  miles  from 
-Allende  to  San  Carlos  has  been  let  and  con- 
struction was  started  in  May  of  this  year. 
Short  line  to  connect  Tampico  with  Vera 
Cruz.  This  road  will  be  approximately  310 
miles  long.  The  contract  has  been  let  for 
construction  of  about  100  miles  of  grading 
and  masonry  from  the  Tampico  end.  The 
work  was  started  in  M.ay  of  this  year.  This 
road  will  cross  the  Pan'uco  River"  at  Tamos 
on  a  steel  bridge  at  a  point  six  miles  west  of 
Tampico.  .A  road  will  be  built  from  a  junc- 
tion with  this  line  to  a  connection  with  the 
Honey  branch  of  the  old  Mexican  Central 
Railroad  on  the  tableland.  This  branch  will 
bo  approximately  75  miles  long.  In  the  con- 
struction of  the  m:iin  and  branch  lines  75-lb. 
steel  will  be  used  and  permanent  bridges 
erected.  Line  between  Tampico  and  Mata- 
rnoros  across  the  Rio  Grande  from  Browns- 
ville, Tex.  This  road  will  leave  the  Tampico- 
Monterey  branch  of  the  National  Railw.iys 
of  Mexico  about  15  miles  north  of  Tampico. 
It  will  be  about  264  miles  long.     Branch  line 
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from  Rives  Slalion  on  the  Vera  Cruz  and 
Isthmus  division.  LM  miles  south  of  Vera 
Criu,  to  San  Andres  Tuslla.  State  of  Vera 
Cruz,  a  distance  of  -l.'i  miles,  of  which  Xi  miles 
of  grailiuK  and  masonry  are  completed  except 
three  hridges.  The  balance  of  the  road  is 
alK)ut  85  per  cent  finishod.  .-Vbout  30  miles  of 
track  arc  laid.  All  are  permanent  structures 
except  a  few  trestles  helwoen  Rives  and  the 
l.Vmile  |H-ist.  which  are  creosoted  piles.  The 
rails  are  ">ti-lb.  This  line  will  be  finished  by 
Nov.  1  of  this  year.  Line  from  Penjamo.  on 
the  Guadalajara  branch  of  the  old  Mexican 
Central,  .'tl  miles  west  of  Irapuato  to  .Ajuana, 
on  the  .\lurelia  division  of  the  National  Rail- 


ways, a  distance  of  81  miles,  with  a  branch 
line  to  Cahtabira,  three  miles,  a  total  of  87 
miles.  Of  the  main  line  the  grading  and  ma- 
sonry is  finished  on  55  miles  on  the  Penja- 
mo and  three  miles  of  the  branch.  The  bal- 
ance of  the  work  is  about  two-thirds  finished. 
Structures  are  of  a  permanent  nature  and  the 
steel  is  75-lb.  The  road  will  lie  finished  by 
Nov.  1  of  this  year.  Line  from  Durango  to 
Llano  Grande  in  the  State  of  Durango,  63 
miles.  The  grading  and  masonry  work  is  fin- 
ished and  3i  miles  of  track  laid.  Structures 
are  permanent  in  their  character  and  7.5-lb. 
steel  is  used.  The  road  will  be  finished  by 
Oct.   1  of  this  year.     Line  from  Durango  to 


Canitas,  a  station  on  the  main  line  of  the- 
old  Mexican  Central  in  the  State  of  Zacatecas, 
67  miles  north  of  the  City  of  Zacatecas.  This 
main  line  will  be  166  miles  long  and  there  will 
be  a  branch  running  to  Sombrerete,  six  miles. 
a  total  of  172  miles.  The  first  S)7  miles  of 
grade  running  east  from  Durango  is  finished 
and  64  miles  of  track  laid.  The  contract  has 
been  let  for  the  grading  and  masonry  work 
on  the  other  69  miles  of  main  line  from  Can- 
itas west  and  for  the  six  miles  of  the  Som- 
brerete branch.  Work  on  this  latter  contract 
began  in  May  of  this  year.  The  structures 
are  of  a  permanent  nature  and  75-lb.  steel  is 
used. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 
A  total  of  :{.'?  counties  of  .Mabama  to  date 
have  applied  for  state  aid  for  the  year  lf)|2. 
Under  the  law  the  state  appropriates  each 
county  $2,000  for  highway  improvement,  pro- 
vided the  county  puts  up  a  like  amount.  W. 
S.  Keller.  Montgomery,  is  State  Highway  En- 
gineer. 

Arkansas. 

The  City  Council  of  Fort  Smith,  .Ark.,  has 
been  petitioned  to  create  a  paving  district  for 
North  Sixth  St. 

The  City  Council  of  Jonesboro,  Ark.,  has 
been  petitioned  to  create  an  improvement  dis- 
trict for  Matthews  .Ave.  It  has  been  decided 
to  include  in  that  district  that  part  of  Union 
and  South  Main  Sts.,  between  Matthews  Ave., 
and  Jacksi  :•  St 

California. 
The  streets  anil  boulevard  committee  of  the 
City   Council.   Los   Angeles.   Cal.,   has   recom- 
mended the  paving  of  Los  .Angeles  St..  from 
Eighth  to  23rd  Sts 

Connecticut. 

+P.ids  for  the  construction  of  about  6,415 
Im.  ft.  of  macadam  road  under  the  formula 
of  the  Stale  Highway  Department  will  be  re- 
ceived at  the  office  of  the  State  Highway 
Commissioner,  Room  27,  State  Capitol  Hart'- 
ford.  Conn.,  until  Thursday,  July  18,  l!ll-2 
No  plans  or  specifications  can  be  sent  to  any 
contractor  but  they  may  be  examined  at  the 
Selectman's  office,  Norwalk,  Conn.,  or  at  the 
office  of  James  H.  Mac  Donald,  State  Highway 
Commissioner. 

The  Colusa  County  Supervisors.  Colusa 
Cal..  have  accepted  the  report  of  the  viewers 
for  the  new  road  connecting  Gridley  and 
Colusa  and  the  road  will  be  established  as 
recommended. 

District  of  Columbia. 

'  "  be  received  until  2  p.  m..  July 

■ners  of  the  District  of  Colum- 

II.    D.    C.    for    furnishing   and 

road  oils,  tars  and  asphaltic  binder 

■n^  may  he  obtained  of  the  Purchas- 

Georgia. 

■minittee  has  recommended  to 
,  '   "'   Atlanta,  Ga.,  a  $2.0011(100 

"    improve  the  streets  of  the  city 
'he   streets   included   niuler   the   pro- 
I  J<--,?'-f-       West     Pe.achtree,    Spring 

c   •    .''    ^\;.^'"""'  -'^^c.  Georgia  Ave     Fair 
St     WcM   Mitchell  St.,  and  others 

Tl.c  lulton  County  Hoard  of  Commissioners 

of    K..;,.|<,    and    Revenues,    Atlanta,    Ga.,    ha^ 

..live  Habersham  road  for  aliout  half 

I  he    (.onion    fri.m    Weslev    Ave     to 

1-erry  road  will  be  improved. 

Idaho. 

•!•'  ill  be  received  until  2  p    m     Aug 

r  ,in,l  Cilv  Council.  Weiser.  idaho' 
instruction  of  27.00O  sti  yds  of 
Mr.  ■:  p,-,y,nK  with  necessary  storm  '^ewers 
■■•;  1  basins,  etc  Strc  t  cr:.ding.  m,m,  cu' 
vds.  Cement  sidc«,-,Iks.  i,(.M,u,„i  «.  f,  ^„_- 
crctc    curbs,    IWh'Oo    i,,,.    ,-,      riffioinl   ^.l.,"" 
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tisement    will     be     found    '.'Isewhere     in      this 
issue. 

Illinois. 

4»Bids  will  be  received  until  2  p.  ni.,  July  26, 
by  City  of  Lawrenceville,  III.,  for  paving  parts 
of  three  streets,  comprising  approximately  10,- 
420  sq.  vds.  of  brick  pavement  on  a  concrete 
foundation.     J.    0.   Martin   is   City   Attorney. 

^•Bids  will  be  received  until  2  p.  m.,  July 
2H  (readvertisemein),  by  City  of  Quincv.  III., 
for  the  construction  of  9.171  sq.  vds.  of  cre- 
osoted  wood  block  paving.  W.  P.  Bushnell  is 
City   Engineer. 

•{•Bids  will  be  received  July  2.3,  1912,  at  7  :.30 
p.  m..  at  Village  Council  Rooms,  Winnetka, 
111.,  for  the  paving  of  Cedar  and  Spruce 
streets.  .Approximate  quantities,  6.200  sq.  yds. 
of  paving  with  6  in.  concrete  base  and  2  in 
asphalt  top.  6,140  ft.  of  concrete  curb  and 
gutter,  3,700  cu.  yds.  of  excavation,  2,620  ft  of 
4  in.  drain.  1,9.30  ft.  of  0  in.  drain,  16  catch 
basins.  Windes  &  Marsh,  Engineers,  598  Birch 
St.,  Winnetka.  III.,  or  112  N.  LaSalle  St 
Chicago,    III. 

©Following  bids  were  received  by  the  city  of 
Oumcy.  III.,  July  11,  Web  P.  Bushnell.  City 
Fngmeer,  for  the  construction  of  16,116.8  sq. 
yds.  on  5  in.  concrete  base,  of  brick  pave- 
ment: J.  W.  Turner  Improvement  Co..  Des 
Moines  la.,  $1.94  per  sq.  yd.;  total  $31,266- 
A  D.  Thomoson  Co.,  Peoria.  111..  Edwards- 
ville  brick,  $1.83  per  sq.  vd..  total  $29  494 
(awarded  contract):  A.  D.  Thompson  Co 
lurington  or  Moberlv  brick,  $188  per  so' 
yd.,  total  $.30,300:  Henry  Rees,  $182  per  sq 
vd.,  total  $29..379:  Ford  paving  Co  Cedar 
Rapids,  la.,  $1.98  per  sq.  yd.,  total  $31,911    and 

s"<l'm      *  ^°"'  ^'-^^  P"  •'''■  yd-  't°'='i 

®\Viiliam  Tunney  of  Jnliet.  Ill,,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city,  for  the  paving  of  Second  Ave  with 
bituminous  concrete  at  $0.85  per  sq  yd  The 
.1  ■'^VtS^"'''?^  9°-  °f  Chicago,  bid  $0.90  and 
the  McCar  by  Improvement  Co.,  of  Daven- 
port,  la.,  bi<l  $0.98  on  the  work 

©Connor  &  Van  Duesen  of  Greenville  and 
Newton,  III.,  have  been  awarded  the  contract 
for  the  laying  of  concrete  pavement  on  a 
street  in  Newton,  at  $13,07,3. 

®W.  S,  Mathews  of  Car'bondale.  Ill  has 
been  aw.yded  the  contract  by  the  town  of 
Carbondale,  Allen  Williams,  Clerk  for  the 
construction  of  one  section  of  the  seven 
■nacad^im  roads  for  which  bids  were  opened 
on  liily  (,  The  contract  price  is  $5,.W) 
S-.n?'Tii  ^  ^^'^^"'■'"■■^^'    Neustadt    Bldg.,    La 

Om   city  ■  f'S  "'"   7'='"'^V)   '^'  '•'^"'"'^t  ^■ 
that   cit>.    K    Byrne.    City    blngineer.    for   the 

paving   ot    Goading    St.,    from    Fifth   to    llth 

Sts    w.tbjirick  on  a  concrete  base.    The  wo 

die"  "500  ';:  '"f  •"'%"'  P^"^^-"'""''  -i'h-n' 
Mller,  .....00  ft    of  sandstone  curbing.  18  catch 

W.sms   and    782    [in.    ft.    of   8-in,    sover   pine 

Bids  were  opened  July  3  '  - 

City  Engineer  M.  J."  Douthitt  of  Wauk— ui 

III.,   has   prepared   plans   for   the\-nn't  iP;'  n 

-f   mm  sq.  yds.   of  asphaltic  concrete  l,':;;. 

77,1  ?:■:?"■      !?''=  ,"'°'''5    ^'"    '-'Iso    include 
'  '""   ft.   of  combined  curb  and  gutter  and  3- 

ei.-ates  work  now  open  for  bid.,    ©indicates  a  cc:,tract 


800  cu.  yds.  of  excavation.     Contracts  will  be 
let  shortly. 

The  City  Council  of  Evanston,  III.,  has 
passed  an  ordinance  providing  for  the  paving- 
of  West  Railroad  .Ave.,  with  brick  from 
Emerson  St.,  to  Harrison  St.  The  entire  cost 
of  the  work  is  estimated  at  $100,000. 

The  Board  of  Local  Improvements  of  De- 
catur, III.,  has  passed  on  the  iiropositioii  to 
pave  Forest  Ave.,  from  Oakland  Ave.,  west 
to  the  Wabash  railroad.  The  estimate  of  the 
cost  is  $.5,166. 

The  Board  of  Local  Improvements  of 
Joliet,  111.,  has  adopted  resolutions  providing 
for  the  paving  of  Bluff  and  Railroad  Sts.,  and 
Buell  Ave.  Bluff  and  Railroad  Sts.  will  he 
paved  with  brick  and  the  latter  with  bitumin- 
ous concrete. 

The  Board  of  Local  Improvements  of  Har- 
vard, III.,  has  voted  to  reccmmend  Dolarwav 
pavement  for  the  proposed  improvement  of 
16  blocks  of  residence  streets  and  in  addition 
the  balance  of  Brainard,  all  of  Church,  a  part 
of  Garfield  and  that  part  of  North  Hart  lying 
north  of  Church  street.,  the  remaining  part 
of  North  Aver  St.,  unpaved.  A  imblic  hcar- 
in.g  was  held   July   12. 

The  Board  of  Local  Improvements  of  loliet 
111.,  has  decided  to  pave  Bluff  and  Railroad" 
Sts.,  from  West  Jefferson  St.,  to  the  south 
city  limits  with  brick.  The  estimated  cost  of 
the  improvement  is  $G2,0(in.  H.  \  Stevens  is 
City    Engineer. 

The     Board     of     Local     Improvements     of 
Champaign,  III,  has  decided  to  pave  Fifth  St 
from   one  extremity  to   the  other      It   is   ex- 
pected  that   East   Healey   St.   will   be   ordered 
paved  in  the  near  future. 

The  City  Council  of  Bloomington.  Ill  has 
passed  an  ordinance  providing  for  the  paving 
of  Clinton  St.,  between  Jefferson  and  Chest- 
nut  Sts. 

The  Board  of  Local  Improvements  of  Mon- 
mouth, 111.,  IS  considering  the  formation  of  D 
St.  Pavmg  District,  covering  the  street  of 
that    name    between    Broadway    and    Fourth 

and'rrsts  ''°"''  '^''^-  ''''"'^^"   ^ 

The  Paric  Board  of  East  St.  Louis,  111     has 

completed   the  plans   for  a  park  bouievanl   iit 

tast  bt.  Louis  two  miles  and  420  ft    Ion?  at 

l-'ettin.   at   CasevNile   Ave.,  m   Lansdowne    and 
yvill  run  along  30th  St.,  to  the  lake  at      -ms 
downe  Park.    The  plans  call  for  a  :«-f     ro  d." 
xyay  to  be  paved  with  asphalt.     In  certain  sec 
t.ons  the  driveway  will  be  100  ft.  wi," 

Indiana. 

^^Bids   will  be   received  until  2  p    m      Tulv 
Ru'lnille""';,,!'  tf  ,?""'^  Com^ni^sionS 

townships.      J     M     Sto,„       .    r^  '^"''  ^"^^^ 

+Bids  will  be  recei  •    1     ntd^lf?'-'   -'^""^['r 

27.  by  Board  of  John  o     r"m   ,   ^^,  "V  -^"'y 

ers,    Franklin,    Ind      for  Vb.     '    *-"'""l'ssion- 

8r.-n-el  roads  in  Pl^a.  m.''NeeX?7r"  .°^ 
and  Ninevah  township.  ''^^"™"-  'lensley 
County  Auditor.  '  '    '^"°-'^    "S 

+Bids  will  be   receive.!  i.ntn  1,1  , 
^',  l>y  Board  of  Allen  C 'unt;^'^^;:^;-,^^ 
let  recently. 
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Fort  Wayne,  Ind.,  for  the  construction  of 
gravel  roads  in  Madison  and  Monroe  town- 
ships.    C.  H.  Brown  is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Ai:g. 
1,  by  Board  of  Vanderburg  County  Corrm-- 
sioners,  Evansville,  Ind.,  for  the  con-*ruction 
of  roads  in  Knight  township.  C.  P.  Beard  is 
Countv  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
5.  by  Board  of  Clark  County  Commissioners. 
Jeffersonville,  Ind.,  for  the  construction  of 
three  gravel  roads.  George  W.  Stoner  is 
County  .\uditor. 

•J-Bids  will  be  received  until  2  p.  m.,  Aug. 
5,  by  Board  of  New-ton  County  Commission- 
ers, Kentland,  Ind..  for  the  construction  of 
two  macadam  roads  in  Iroquois  township.  E.' 
R.  Bringham  is  County  .\uditor. 

^Bids  will  be  received  until  2  p.  m..  Aug. 
5,  by  Board  of  Jasper  County  Comtnissioners, 
Rensselaer,  Ind..  for  the  construction  of  a 
stone  road  in  Carpenter  township.  J.  P.  Ham- 
mond is  County  Auditor. 

•{•Bids  will  be  received  until  noon,  Aug.  5, 
by  Board  of  Franklin  County  Commissioners, 
Brookville,  Ind.,  for  the  construction  of  a 
road  in  White  River  township.  C.  G.  Reifel 
is  County  Auditor. 

^Bids  w'ill  he  received  until  1  p.  m.  Aug.  5, 
hv  Beard  of  Warren  County  Commissioners, 
Williamsport,  Ind.,  for  the  construction  of 
roads  in  Liberty  and  Jordan  townships.  D. 
H.   Moffitt  is  County  Auditor. 

^Bids  will  be  received  until  3  p.  m  ,  .\ug.  o, 
by  Board  of  Jasper  County  Commissioners. 
Rensselaer,  Ind.,  for  the  construction  of 
macadam  roads  in  Keener  townsliip.  J.  P. 
Hammond  is  County  .\uditor. 

•'•Bi^'s  will  be  i-eceived   unf''    10  a.  m..   .\ug. 

5,  by  Board  of  Huntington  County  Commis- 
si.Tners,  HuntingtO''.  ]vrr,  for  the  construction 
of  two  reads.  Harold  Guthrie  is  County 
Auditor. 

^Bids  will  be  received  until  10  a.  m..  .\ug. 
•"),  by  Board  of  Clark  County  Commissioners, 
JeiTersonville.  Ind.,  for  the  construction  by 
grading,  draining  and  paving  with  crushed 
stone,  the  Charlestow-n  and  Xew  Albany  road 
in  Charlestown  township.  G.  W.  Stoner  is 
County   Auditor. 

4^Bids  will  be  received  until  10  a.  m.,  .\ug. 
•"i,  bv  the  Board  of  Hendricks  County  Com- 
missioners, Danville,  Ind.,  for  the  construc- 
tion of  a  road  known  as  the  J.  R.  Hull  et  al.. 
public  highway  in  Brown  township.  Lewis 
Borders  is  County  Auditor. 

4«Bids  will  be  received  until  10  a.  m.,  Aug. 

6,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  si-x 
macadam  roads.  J.  E.  Wallace  is  County 
.\uditor. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
Ck  by  Board  of  Grant  County  Commissioners, 
Marion,  Ind.,  for  the  construction  of  four 
stone  and  gravel  roads.  E.  H.  Kimball  is 
Countv  Auditor. 

•{•Bids  will  be  received  until  2  o.  m..  Aug. 
fi,  by  Board  of  Monroe  County  Commission- 
ers, Bloomington,  Ind..  for  the  construction 
of  a  stone  road  in  Bloomington  township. 
Horace   Blakelv   is   County   .Auditor. 

•{•Rids  will  be  received  until  noon,  Aug.  0, 
by  Board  of  Dearborn  Countv  Commission- 
ers, Lawrerceburg.  Ind.,  for  the  construction 
of  roads  in  Washington  and  Caesar  creek 
townships.     W.   S.   Faglev  is  County  .\uditor. 

•{•Bids  w-ill  be  received  until  10  a.  m.,  .^ug. 
a,  by  Board  of  Adams  County  Commis.sioners, 
Decatur,  Ind.,  for  the  construction  of  ma- 
cadamized roads  in  Prebel  township,  known 
as  the  Wm.  Bisck  macadam  road;  also  for 
macadamized  road  known  as  Avg.  Conrad 
road  in  same  township.  H.  S.  Michaud  is 
Countv  Auditor. 

•{'Bids  will  be  received  until  2  p.  m..  .-Vug. 
0.  by  Board  of  Knox  County  Commissioners, 
Vincennes,  Ind.,  for  the  construction  of  a 
gravel  road  in  Widner  township.  John  T. 
Scott    is    County   Auditor. 

^Bids  will  be  received  until  10  a.  m.,  .Vug. 
fi.    bv    Board    of    Mont.goniery    County    Com- 
missioners, Crawfordsville,   Ind.,   for  the  con- 
struction of  seven  gravel  roads,     B.  R.  F.ngle  ' 
is   County  Auditor. 


4=Rids  will  be  received  until  .-Kug.  (1,  by 
Board  of  Harrison  County  Commissioners, 
Corydon,  Ind.,  for  the  construction  of  three 
gravel  roads  in  Harrison  township  and  one 
m  Heth  township.  W.  Taylor  is  Countv 
-Auditor. 

•|«Bids  will  be  received  until  noon.  .\ug. 
T,  by  Board  of  Cass  and  Carroll  County  Com- 
rnissioners.  Logansport,  Ind.,  for  the  construc- 
tion of  a  gravel  road  on  line  between  said 
counties.  J.  E.  Wallace  is  .A.uditor  Cass  Coun- 
ty. M.  G.  Haun  is  Carroll  Countv  .\uditor. 
_  ^Bids  will  be  received  until  10  a.  m..  Aug. 
7,  by  Board  of  Shelby  County  Commissioners, 
Shelbyville,  Ind.,  for  the  construction  of  a 
highway  in  Union  township.  F.  W.  Fagel 
is    County    .A.uditor. 

4*Bids  will  be  received  until  4  p.  m.,  Julv 
24,  by  Roy  Hirst,  City  Clerk,  Angola,  Ind'.. 
for  the  construction  of  about  11,600  sq.  yds. 
of  pavement. 

©Henry  Eigelman  of  Rockport,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Dubois  County  Commissioners,  Jasper,  Ind.. 
for  the  making  of  extensions  to  the  James 
Singer  rock  road  and  the  Ruetopholer  rock 
road  in  Patoka  towmship,  at  $0,150  and  $4.2oo, 
respectively. 

®The  County  Commissioners  at  Vincennes, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  three  miles  of  gravel  roads  in 
Busseron  township  to  Dr.  H.  F.  Jones  at 
$3,702. 

©Contracts  have  been  let  as  follows  by 
the  Commissioners  of  Huntington  county : 
George  S.  Fahl,  road  to  Beal  &  Bell  of 
Logansport,  for  $12,700;  John  W.  Morrow- 
road  to  Garrett.  Gordon  &  Brinneman  of 
Bluffton  for  $9,865. 

©Contracts  have  been  let  by  the  Commis- 
sioners of  Jefferson  county  for  the  construc- 
tion of  roads  in  Madison  township  as  follows : 
Jos.  Stanley  &  Co.,  Madison,  Ind.,  for  $5,200; 
Jas.   E.   Miles,  Madison.   Ind..   for  $113. 

©McCormick  &  Rogers.  Smithville.  Ind.. 
have  been  awarded  the  contract  at  $4,678  for 
constructing  a  stone  road  in  Perry  township, 
Monroe   county. 

©The  Commissioners  of  Porter  county  have 
awarded  the  following  contracts:  Westches- 
ter tow-nshio  gravel  road  to  Ray  Demass. 
Chestertowni  for  $13,890;  the  Morgan  town- 
ship gravel  road  to  Crown  Point  Construc- 
tion Co.,  of  Crown  Point,  for  $4,825. 

©Contracts  have  been  let  as  follow'S  by  the 
Commissioners  of  Tipton  county:  Cor  and 
J.  W.  Renie  gravel  roads  to  E.  L.  Hoffman 
for  $1,695  and  $745.  respectively;  Wm.  Pratt 
gravel  road  to  W.  H.  Jarrett  for  $1,664. 

©0.  F.  Peterson,  Kokomo,  Ind.,  has  been 
aw-arded  the  contract  at  $1,717  for  the  con- 
struction of  the  gravel  road  on  line  between 
Taylor  and  Howard  townships  in  Howard 
county. 

©Contracts  have  been  let  as  follows  by  the 
Commissioners  of  Daviess  county :  The  Mc- 
Cracken  road,  Worthington  township,  to  L. 
S.  Hoirell  of  Washington,  Ind.,  $9,.536 ;  Rags- 
dale  road,  Washington  township,  to  E.  .Allen 
of  Washington  for  $3,300;  the  Fornwald  and 
Scholl  roads  to  .Andrew -Reister  of  Washing- 
ton  for  $8,420. 

©Vincennes  Bridge  Co..  Vincennes,  Ind., 
has  been  awarded  the  coirtract  of  constructing 
25   steel  bridges   for   Spencer  county. 

©Commissioners  of. » Harrison  countj-  have 
awarded  the  contract,  for  the  construction  of 
steel  bridges  at  Milltown  to  the  Vincennes 
Bridge  Co.,  Vincennes,  Ind.,  at  $2,998. 

©John  Haffur,  Zionsville,  Ind.,  has  been 
awarded  the  contract  at  $15,445  for  construct- 
ing a  gravel  road  for  Boone  county. 

©The  Board  of  Vermillion  County  Com- 
missioners, Newport,  Ind.,  has  awarded  the 
following  contracts  for  the  construction  of 
three  gravel  roads  for  which  bids  were 
opened  July  1:  Ingram  S:  Co.,  Hillsdale,  Ind.. 
road  in  Helt  Township.  $7,947;  Peter  Ails- 
man,  Dana,  Ind.,  road  in  Clinton  Township, 
$7,965,  and  Jester  &  Jester.  Perrysville.  Ind., 
road    in    Highland    Township,   $4,180. 

©The  Huntington  County  Commissioners, 
Ilu.ntinglon,  Ind.,  awarded  the  following  con- 
tracts to  Garrett  &  Gordon  of  Liberty  Center, 


Ind.,  for  the  construction  of  three  highways 
for  which  bids  were  opened  July  X.  as  fol- 
lows: John  H.  Hawkins  et  al.  road,  $1,400; 
Robt.  H.  Fisher  et  al.  road.  $5,400,  and  Elam 
Boyd  et  al.  road.  $\.iS'.l. 

The  Board  of  Works  oi  Gary.  Ind..  has 
been  petitioned  to  complete  the  paving  the  full 
width  of  Broadway  from  38'.h  .Ave.,  to  the 
city  limits  at  43rd   .Ave. 

The  City  Council  of  Brazil.  Ind..  has  or- 
dered City  Engineer  F.  Kattman  to  prepare 
plans  for  the  paving  with  vitrified  brick.  East 
Cole  St.,  between  Forest  .Ave.,  and  Lambert 
St.,  and  McDonald  St.,  between  Forest  .Ave., 
and   Washington   St. 

No  bids  were  received  on  July  8  by  the 
Commissioners  of  Benton  and  Newton  Coun- 
ties, at  Fowler,  Ind.,  Lemuel  Shipman,  .Audi- 
tor of  Benton  County,  for  the  construction 
of  the  Mathew  Moran  free  stone  road,  7,900 
ft.   long  and   estimated   to  cost  $5,150. 

The  Commissioners  of  Benton  and  New- 
ton Counties,  at  Fowler,  Ind..  Lemuel  Ship- 
man,  .Auditor  of  Benton  County,  received  no 
bids  on  July  8,  for  the  construction  of  a  free 
stone  road  on  the  county  line. 

Iowa. 

^Bids  w^ill  be  received  until  10  a.  m..  July 
19,  by  City  of  Fairfield,  la.,  for  the  construc- 
tion of  4,000  ft.  of  curbing  and  5,500  sq.  yds. 
of  wood  block,  brick,  asphalt  or  asohaltic 
concrete  pavement.  Hall  &  .Adams.  Center- 
ville,  la.,  are  Engineers. 

©The  Bryan'  .Asuhalt  Co..  of  Cedar  Falls, 
la.,  has  been  awarded  the  contract  bv  the  city 
of  Cedar  Falls,  it  is  reported,  for  the  laying 
of  about  .3(1,000  sq.  vds.  of  asphalt  on  Clav  and 
12th  Sts. 

©The  City  Council  of  Iowa  Falls,  la.,  has 
awarded  the  contract  to  William  Horrabin  of 
that  city  for  the  paving  of  about  12  blocks  of 
streets  and  alleys  with  concrete  at  $0.99  per 
sq.  vd.,  totaling  $5,260. 

©The  City  Council  of  Davenport.  la.,  has 
awarded  the  contract  for  the  paving  of  East 
River  St..  to  the  McCarthy  Improvement  Co.. 
of  that  city. 

©The  City  Council  of  Des  Moines.  la.,  on 
July  3  awarded  the  following  contracts  for 
paving  and  curbing,  as  follow^s :  Paving  Grand 
.Ave.  brid.ge  with  creosote  wood  blocks.  O.  P. 
Herrick.  $4.75  per  sq.  yd. ;  curbing  .32d  St., 
University  to  Carpenter  .Ave..  J.  L.  Hansman, 
$0  31  per  ft.,  grading  $0.4i>  per  vd. ;  curbing 
West  11th  St.,  Enos  to  School  St.,' J.  L.  Hans- 
man,  $0.30  9/10  per  ft.,  grading  $0.40  per  sq. 
vd. ;  curbing  West  37th  St.,  Ingersoll  to  Wood- 
land .Aves.,  J.  L.  Hansman,  $0.31  per  ft., 
grading  $0.40  per  sq.  yd. ;  asphalt  paving. 
Country  Club  Blvd.,  Des  Moines  .Asphalt  Co.. 
$1.8(i  per  sq.  yd.;  brick  paving,  allev  between 
■34th  and  25th  Sts..  University  to  Carpenter. 
Frank    Hunt.   $1.97    per    sq.   yd. 

©City  Council  of  Boone.  la.,  has  awarded  a 
contract  to  the  Des  Moines  .Asphalt  Co.,  Des 
Moines,  for  six  blocks  of  asphalt  paving  at 
$1.85  per  sq.  yd.  The  streets  to  be  paved 
are  the  two  main  streets  of  the  city.  On 
l-'ighth  St.  the  material  used  between  the 
track  of  the  street  railway  company  will  be 
vitrified  brick  with   asphalt  tiller. 

©The  City  Council  of  Cedar  Falls,  la.,  W. 
H.  Merner,  Mayor,  has  awarded  the  contract 
for  the  construction  of  Ki.lliO  sq.  yds.  of 
asphalt  to  the  Bryant  .Asphalt  Co..  Des 
Moines.  la.,  at  $1.60  per  sq.  yd.,  and  to  Wm. 
Horrabin,  of  Iowa  City,  la.,  for  the  construc- 
tion of  3,290  sq.  yds.  of  concrete  pavement, 
at  $1.16  per  sq.  yd.  Bids  were  opened  lulv  8. 
The  Board  of  Local  Improvements  of  Da- 
venport, la.,  has  adopted  recommendations  for 
the  paving  of  Third  .Ave.,  between  15th  and 
24th  Sts..  and  between  Third  and  Fourth 
Aves.,  on  18th  St.,  and  for  the  pa\nng  of  38tli 
St.,  from  Seventh  to  18th  .Aves.,  with  brick 
on  a  concrete  foundation.  The  estimated  cost 
of  the   improvements  is  $94,000. 

The  City  Council  of  Dubuque.  Ta..  intends 
to  pave  Eagle  Point  .Ave.,  from  Windsor  .Ave., 
to  the  easterly  rail  of  the  Chicago  Great 
Western  Railway  tracks  w-itli  brick  block. 
The  estimated  amount  of  work  is  as  follows: 
3,.553    sq.    yds.    of    brick    block    paving    on    a 


^-indicat-is  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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macadam  foundation;  334  lin.  ft.  of  curb  re- 
set, and  17  lin.  ft  of  new  curb.  J.  J.  Shea  is 
Citv  Recorder. 

tbe  city  of  Cherokee.  la.,  will  pave  the 
principal  alleys  of  the  city  at  once.  No  pro- 
vision has  been  made  for  street  paving  until 
1913. 

Kansas. 

®ThaKmartin  &  Gardiner  of  Fort  Scott, 
Kans.,  have  been  awarded  the  contract  by 
the  city  of  Pittsburg,  Kans.,  O.  T.  Jones, 
City  Clerk,  for  the  paving  of  Euclid  .■^ve.. 
with  brick  blocks  on  4-in.  concrete  at  $1.50, 
and  for  the  paving  of  Olive  .Ave.,  with  1)rick 
blocks  on  .">-in.  concrete  base  at  $l..'i8;  also 
for  curb  and  gutter  on  South  Broadway  at 
$(i..iil.  and  Kast  Fourth,  and  concrete  pave- 
ment on  West  Fluclid  at  $0.08.  H.  R.  Xesch 
of  Pittsburc,  secured  two  contracts  for  two- 
course  brick  pavement  on  South  Broadwav 
and  East  Fourth  St.,  at  $1.28  and  $1.30.  Bids 
were  opened  July   10. 

Kentucky. 

4«B"ds  will  be  received  until  7  An  p.  m., 
July  -2?.  by  W.  A.  Samuels,  Mt.  Sterling,  Ky., 
for  4,70ii  sq.  yds.  of  brick  paving,  also  curb 
and  gutter  work. 

Louisiana. 

®The  Chatham  Construction  Co.  has  been 
awarded  the  contract  in  New  Iberia,  La.,  for 
the  paving  of  i).'20ii  ft.  in  East  Main  St.,  with 
sanil  and  gravel,  at  $Ifi.3.S."i. 

Maine. 

The  Maine  Highway  Department.  Portland, 
Me.,  has  received  the  following  bids  for  the 
construction  of  .3.092  sq.  yd.s.  of  concrete  road, 
extending  from  Gould  St.,  along  Washington 
.\vc..  a  distance  of  about  2,700  ft. ;  Shawmut 
Contractii'g  Co.,  Boston.  Mass.,  $11,8.50;  John 
W.  fiulliver.  Portland.  $12,ni2 ;  Murphy  Bros., 
$lI.84-2:  Forgione  Romano  Co..  Portland, 
$14,218,  and  the  Hassam  Paving  Co.,  Worces- 
ter. Mass..  $11,7.34  P.  L.  Hardison  is  State 
Highway  Commissioner. 

Maryland. 

®The  Elder  Pavini;  Co.,  of  Baltimore,  Md., 
has  been  awarded  the  contract  by  the  City 
Council  of  Easton,  Md.,  Martin  M  Higgins, 
Mayor,  for  the  construction  of  lO-in.  curb 
and  gutter  at  $0.4-5  for  straight  and  $0.47  for 
curved,  being  G-in.  thick.  Bids  were  opened 
June  29. 

The  City  Council  of  Cumberland,  Md.,  has 
decided  to  pave  Baltimore  St.,  with  asphalt 
concrete. 

Massachusetts. 

Town  of  Warren.  Ma.-is.,  has  voted  $.5,500 
for  building  a  new  highway. 

Michigan. 

OKneal  &  Ryan  of  Lansing,  Mich.,  have 
been  awarded  the  contract  by  the  City  Com- 
mission of  Pontiac.  Mich.,  for  the  paving  of 
four  streets,  as  follows;  Orchard  Ave.,  $6,699; 
Pcrrv  St..  $8,890;  Huron  St.,  $6,221,  and  Wa- 
ter St.,  $2,0-17. 

Minnesota. 

•{•Kids   will   111-   receiveij   until    Aug.   .5.   by   J. 
P     WiiHvewski,    County      Auditor,      Winona, 
Minn,,    for   cnnstructing    1(1   miles   of   concreN; 
-    rKvay.     Official  advertisement  will  be  found 
vhere  in  this  issue, 
r  The     Hennepin     County     Commissioners. 
Minneapolis,    Minn.,    have   awarded    the   con- 
tract  for  one  mile  of  concrete  paving  on   Su- 
perior Blvd.,  beginning  at  the  Wavzata  village 
lino  an.l  coming  east,  to  the  f.enend  Contract- 
it   $9,4llO.     Other  bidders   were   tbe 
'balker   &    Prinz   Co..   $10,771;    (he 
.    i;ro>;.    Pavirg    Co.    $10,102,    and    the 
"1   Fork,  Construction  Cn ,  $9,73.5. 
•  i  he- City  Council  of  Virginia.  Minn.,  has 
let   the  rrintracts   for  extensive   street   paving 
y,    Warren    Bros.,    at    $2  45    per    sq.    yd.,    for 
Tlie     streets     to     be    paved'   are 
.Ave.,    from    Walnut   to   Oak;   also 
M,.i  ^  irom  Maple  to  Larch.  Mesaha  .Ave., 
tr   III    Oak    to    Balsam.    Virginia    .\ve.,    from' 
M   lie  tn  Cook,  Locust  from  Vircini:,  to  Rriil 


road,  Beech  from  Cleveland  to  Virgniia  and 
Mesaha  from  Sage  to  Larch.  The  entire  con- 
tract will  amount  to  about  $100,000. 

®The  Nashwauk  Board  of  Supervisors, 
Nashwauk,  Minn.,  has  let  the  contract  for  the 
construction  of  6  miles  of  road  running  north 
o£  Nashwauk  to  Archie  McWillianis  at  $3,- 
600.  The  road  is  to  be  a  clearance  of  30  ft., 
with  an  18-ft.  crown. 

No  bids  were  received  on  July  8  by  the 
Supervisors  of  Bird  Island  Township,  Bird 
Island,  Minn.,  for  the  grading  of  the  road 
between  Sections  20  and  21.  M.  Jungers  is 
Chairman. 

Mississippi. 

•{•Bids  will  be  received  until  about  Sept.  1 
by  J.  H.  Crawford,  City  Clerk,  Laurel,  Miss., 
for  the  construction  of  about  60.000  sq.  yds. 
of  pavement  and  other  street  improvements 
estimated  to  require  a  total  expenditure  of 
about  $180,000.  Bids  will  be  taken  on  brick 
and  creosoted  wood  blocks.  T.  G.  McCal- 
lum  and  F.  C.  Wisner  are  members  of  the 
special  committee.  Charles  P.  Chase,  Iowa 
Engineering  Co.,  Clinton,  la.,  is  Engineer. 

4'Bids  will  be  received  until  noon,  .\ug.  fi. 
by  Mayor  and  Board  of  Aldermen,  Green- 
wood. Miss.,  for  furnishing  all  material  and 
completing  the  following  work :  25.182  sq. 
yds.  of  street  paving,  as  follows:  Vitrilied 
brick.  Eitulitbic  or  creosoted  wood  blocks ; 
10,500  lin.  ft.  of  concrete  curb  gutter;  2.000 
lin.  ft.  of  granite  header;  2.000  cu.  yds.  of  ex- 
cavation. Plans  and  specifications  may  be 
obtained  from  City  Clerk  or  J.  S.  .\llen.  City 
En.gincer.     R.   H.   Hicks   is  City  Clerk. 

^Rids  will  be  received  until  .Aug.  5.  bv 
R.  C.  Fiifton,  Clerk.  De  Soto  Coimty.  Her- 
nando, Miss.,  for  about  $500,000  worth  of 
grading. 

The  Third  Road  District  has  organized  at 
Pascagoula.  Miss.,  with  F.  IT.  Lew^is  Presi- 
dent, and  has  asked  the  County  Supervisors 
to  issue  $25,000  of  road  bonds  for  the 
district. 

Missouri. 

®The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  awarded  the  following  con- 
tracts for  street  improvements  and  recon- 
struction: .•\spbalt:  Murrav  Construction  Co., 
23rd  St.,  from  Washington  to  O'Fallon,  $24,- 
985;  Osceola,  between  Broadwav  and  Vir- 
ginia, $22,463;  Utah,  between  Michigan  and 
Louisiana.  $8.8-58;  North  ^Market,  between 
Goodfellow  and  Hamilton,  $8.8.52.  Brick: 
Kimberly,  between  Greer  and  .Ashland,  to 
Banibrick  Bros.  Construction  Co..  $2.0il;i 

The  City  Council  of  Springfield,  Mo.,  has 
passed  a  resolution  to  pave  Tarran  St.,  with 
concrete  between  Grand  .Ave.,  and  South  citv 
limits,  and  has  ordered  the  engineer  to  pre- 
pare specifications  for  the  same. 
Montana. 

®The  Ravalli  County  Commissioners,  Ham- 
ilton. Mont.,  have  awarded  the  contract  for 
the  building  of  the  approach  and  fill  of  the 
Stevensvillc  brid,ge  to  Lord  &  Walbridge.  at 
$-3,500. 

Nebraska. 
®The  City  Council  of  Falls  Citv.  Nebr  has 
awarded  the  contract  for  the  construction  of 
a  considerable  amount  of  pavement  to  P  A 
Johnson.  Bids  on  the  work  were  received  as 
follows : 

Curbing    Concrete 

P.  A.  Johnson  $0  27  ' 

Natl.    Construction    Co.     .3.5 
E.   U.  Blng   

Ford   Paving  Co 

Parlis-I.efler  &  Co 

Monarcli  Engineering  Co 

Abel   &   Roberts   

Halsey  &  Rice   

MeXlaken  &  Son   


.34 

.31 
.33 

.33  Ml 
.3.-. 
.35 
.31 


J8..5n 

T.OO 
fi..50 

7.00 

8.2.5 
,S.0O 
7.00 

I!. on 

6.50 


Paving 
per  yd. 
$1.93 

2.14 

2.03 

2.12 

2.03 

2.1H4 

2.02% 

2.30 

2.09 

2.134 


Property  owners  on  Fan-am  Si  from  I  Ub 
to  48th.  city  of  Omaha,  Ncbr.,  Ivivi-  i-rcubited 
a  petition  to  pave  those  fi  ur  \:lcV<  before 
the  end  of  the  summer.  A  distric  vill  be 
created   for  the  improvement. 

The  City  Council  of  Fremont.  Nchr  has 
created  Pavirg  District  No.  17,  being  "•?n:t  =  r- 
\vc.,    from    Broad   to   Platte   Sis.  '   '  ' 

•!- indicates  work  now  open  for  bids,    ©indicates  a  contract 


New  Hampshire. 

®Walter  Cressy  of  Gloucester.  Mass.,  has 
been  awarded  the  contract  by  the  New  Hamp- 
shire State  Highway  Commission,  S.  Perry 
Hooker,  Supt,  for  the  improvement  of  a 
gravel  road  in  Canada,  1,000  ft.,  in  length,  at 
$2,017.  Bids  were  opened  June  2S. 
New  Jersey. 

•J«Bids  will  be  received  until  8  p.  m.,  July 
29.  by  Township  Committee,  Moorestown,  N. 
J.,  for  the  construction  of  a  macadam  road 
on  Maple  Ave.  Herman  Conrow  is  Town- 
ship  Engineer. 

®The  Morris  County  Board  of  Freeholders, 
Morristown,  N.  J.,  has  let  contracts  for  road 
repairs  as  follows ;  Denville  and  Pine  Brook 
road  to  Charles  T.  Eastbourne,  at  $8,096; 
James  St.,  to  New  Vernon,  to  Frederick 
Smith,  at  $-5,860;  Main  St.,  Butler,  to  Charles 
T.  Eastbourne,  at  $5,849 ;  Mendham  and  Ber- 
nardsville  road  to  countv  line  to  the  Headley 
Good  Roads  Co.,  at  $3,851,  and  the  Green 
Village  road  in  Morris  and  Passaic  town- 
ships to  the  Headlev  Good  Roads  Co.,  at 
$5,439. 

New  York. 

4»Bids  will  be  received  until  11  a.  m.,  Julv 

18.  by  Department  of  Public  Works,  F.  C. 
Ward,  Commissioner,  BuiTalo,  N.  Y.,  for  the 
paving  and  repaving  of  portions  of  a  number 
of  streets  and  avenues. 

^Bids  will  be   received  until  8  p.   m.,  July 

19,  by  Board  of  Public  Works  at  the  office 
of  E.  W.  Sayles.  City  Engineer,  Watcrtown, 
N,  Y.,  for  the  construction  of  about  4,700  sq. 
yds.  of  pavement  in  Stone  street  from  .Arcade 
street  to  Massey  street,  together  with  the 
necessary_  curbing,  grading,  culverts,  sewers, 
catch  basins,  and  all  other  work  in  connec- 
tion therewith  for  the  proper  completion  of 
the  pavement.  Bids  will  be  received  for  the 
following  kind  of  pavement:  Concrete  pave- 
ment with  one-fourth  inch  bituminous  surface. 

•{•Bids  will  be  received  until  8  p.  m.,  July 
10,  by  Board  of  Public  Works,  at  the  office  of 
the  City  Engineer,  Watertown,  N.  Y.,  for  the 
construction  of  about  4.700  sq.  yds.  of  pave- 
ment in  Franklin  St.,  from  Gooddale  St.  to 
-Academy  St.,  together  with  the  neccssarv 
curbing,  grading,  culverts,  sewers,  catch 
basins,  and  all  other  work  in  connection  there- 
with for  the  proper  completion  of  the  pave- 
ment. Bids  will  be  received  for  the  following 
kind  of  pavement:  Concrete  pavement  with 
one-fourth  inch  bituminous  surface.  Samples 
of  materials  to  be  used  in  the  pavement  must 
be  deposited  with  the  City  Engineer  at  or  be- 
fore the  time  of  opening  of  the  bids.  E.  W. 
Sayles  is   City  Engineer. 

^•Bids  will  be  received  until  8  p.  m..  July 
19,  by  Board  of  Public  Works,  Watertown, 
N.  Y.,  for  the  construction  of  about  7,100  sq' 
yds.  of  pavement  in  State  St.,  from  Pleasant 
St.  to  Colorado  Ave.,  together  with  the  neces- 
sary curbing,  grading,  culverts,  sewers,  catch 
basins,  and  all  other  work  in  connection  there- 
with for  the  proper  completion  of  the  pave- 
ment. Bids  will  be  received  for  each  of  the 
following  kinds  of  pavement:  Sheet  asphalt 
pavement  on  concrete  base;  creosoted  wood 
block  pavement  on  concrete  case;  vitrified 
block  pavement  on  concrete  base;' bitulithic 
pavement  on  concrete  base :  concrete  pavement 
with  bituminous  surface 

®Tlie   Common   Council   of   Bnflfalo    N    Y 
has  awarded  the  contract  for  the  repaving  of 
the  lower  Terrace  from  Church  to  Court  St 
and   for  the  repaving  of    i-:imwood    Ave     be-^ 
tween   Amiierst   St.,   and   Ilertel    Ave     to  the 
^^?.",^tV  ^°'^^  ■''asphalt  &  Cement  Co  ' 

WMcReon  &  Richards  of  Chappaqua  N  Y 
r '■^x^'"t",  =!  V'^,''  "«^  contract  by  that  town! 
G.  W.  Haight,  Jr.,  Newcastle  tow-n  Clerk, 
f  thf^Permanent  improvement  of  Greelev 
Ave.,  Pleasantville  Road,  Douglas  Road, 
Cross  Road  and  Hardscrabble  Road,  having  a 
total  distance  of  2.89  miles.  The  contract 
price  IS  $30,307.  The  work  is  to  consfst  of 
grading,  widening,  building  culverts,  drains 
and  a-uard  rails,  and  laying  a  bituminous 
ivpcadam  surface  and  furnishing  all  materials 
labor    and    appliances   therefor.      Multf    Engi- 

let  recently. 
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neering    Co.,     National     Bank    Bldg.,    Tarry- 
town,   N.  Y.,  are  Engineers. 

The  City  Council  of  Watervliet,  N.  Y.,  re- 
ceived a  bid  of  $16,706  from  King  &  Besch 
of  that  city,  for  tlie  construction  of  the  new 
sanitary  storm  sewer  for  tlie  first  w-ard.  The 
hid  was  referred  to  the  Commissioner  of 
Public  Works  and   the   City  Engineer. 

Ohio. 

^Bids  will  be  received  until  noon,  July  18, 
by  Board  of  Wyandot  County  Connnission- 
ers.  Upper  Sandusky,  O.,  for  furnisliing  the 
necessary  labor  and  material  for  coustructine- 
the  Gottfried  concrete  retaining  wall  in 
Salem  township.  Peter  Frank,  Jr.,  is  Cnuntv 
Auditor. 

^Bids  will  he  received  until  1  p.  m.,  July 
29,  by  Board  of  Lorain  County  Commission- 
ers, Lorain,  O.,  for  the  necessary  labor  and 
material  for  the  grading,  draining  and  ma- 
cadamizing of  the  North  Ridge  Road  from 
the  East  Line  of  Lorain  County  thence  in  a 
westerly  direction  to  the  center  of  the  road 
running  North  to  .\von  Center  in  Avon  town- 
ship.    F.  L.  Ellenberger  is  Clerk. 

•{•Bids  will  be  received  until  noon,  July  22, 
by  Board  of  Trustees,  Ohio  State  University, 
Columbus,  O.,  for  the  construction  of  brick 
sidewalks  on  High  St..  and  11th  .\ve.  Brick 
will  be  laid  on  concrete  foundation.  C.  E. 
Steel)  is   Secretary. 

^Bids  will  be  received  until  noon,  July  23, 
by  S.  A.  Kinnear,  Director  of  Public  Service, 
Columbus,  O.,  for  the  construction  of  side- 
walks on  a  number  of  streets  and  avenues  in 
that  city.     P.  B.  Kemper  is  Clerk. 

^Eids  will  be  received  until  noon,  Aug.  2, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati.  O.,  for  improving  under 
Specifications  No.  370,  Round  Bottom  Road 
from  Batavia  Pike  to  within  1,200  ft.  of  the 
county  line  in  .Anderson  township.  ."Ml  bids 
must  be  accompanied  by  a  bond  for  $2,000. 
Albert   Reinhardt  is   Clerk. 

^Bids  will  be  received  until  noon,  July  26, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  treating,  under  Specifi- 
cations No.  30.5,  Blue  Rock  Pike  and  New 
Haven  Road  from  Colerain  Pike  with  oil  in 
Colerain,  Crosby  and  Harrison  townships. 
Each  bid  must  be  accompanied  bv  a  bond  of 
$oOO.     .Albert  Reinhardt  is  Clerk.' 

•{•Bids  will  be  received  until  noon,  Tulv  30, 
by  Village  Council,  Dillonvale,  O.,  C.  W.  Mer- 
cer, Clerk,  for  furnishing  the  necessary  labor 
and  material  for  improving  Smitbfield  St.  in 
said  village  from  a  point  near  the  Mt.  Pleas- 
ant and  Smitbfield  township  line  to  the  Piney 
Fork  Creek  bridge,  by  paving  the  same  with 
vitrified  hard  burnt  paving  block  or  brick  set 
on  edge,  according  to  fhe  plans  and  specifica- 
tions of  the  Village  Engineer  on  file  in  the 
office   of   the  Village  Clerk. 

•{•Bids  will  be  received  until  noon,  Aug.  2, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O..  for  the  improvement,  under 
Specifications  No.  372,  of  Killiy  Road  from 
Cilley's  corner  in  Whitewater  township  to 
Harrison  pike  in  Harrison  township.  .A.  bond 
for  $2,000  must  accompany  each  bid.  Albert 
Reinhardt  is  Clerk  of  the  Board. 

^Eids  will  be  received  until  noon,  ."Vug.  2. 
by  Board  of  Hamilton  County  Commission- 
ers, Cleveland,  O.,  for  improving  under  Speci- 
fications No.  370,  Round  Bottom  road  from 
Batavia  pike  to  within  1,200  ft.  of  .\nderson 
township.  Each  bid  must  be  accompanied  by 
a  bond  for  $2,000.  Albert  Reinhardt  is 
Clerk. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O,,  for  improving  under  Specifica- 
tions No.  360,  Delhi  pjke  from  the  corpora- 
tion line  of  Cincinnati  to  Hillside  Ave.  in 
Delhi  township.  A  bond  for  $3,000  must  he 
filed  with  each  bid.  .Albert  Reinhardt  is 
Clerk. 

•{•Bids  will  be  received  until  1 1  a.  m.,  Aug. 
3,  by  Board  of  Cuyahoga  County  Commission- 
ers, Cleveland,  O.,  for  improvement  of  Green 
Road  from  North  Woodlawn  Road  to  Ander- 
son Road.  Plans  and  specifications  are  on 
file    at    the    office    of    F,    R.    Lauder,    County 


Surveyor.  A  certified  check  for  $1,000  must 
be  hied  with  each  bid.  J.  F.  Goldenbogen  is 
Clerk. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Wayne  Countv,  at  Wooster 
Ohio,  until  10  a,  m..  July  25,  1912,  for  grading 
and  paving  with  brick  for  medium  traffic 
the  Dalton  Ext.  road.  State  Highwav  'F'  pet. 
No.  446  in  Sugar  Creek  township,  said  county. 
Length,  5,632.2  ft.,  or  1.07  mile.  Width  of 
pavement,  10  ft.  Estimated  cost  of  construc- 
tion, $14,641.  A  draft  or  certified  check  for 
$300  shall  he  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Oct.  15,  1912. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commission  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  Marker,  Colum- 
bus,   O.,   is   State   Highw^ay   Commissioner. 

^•Bids  will  be  received  until  noon,  July  29, 
by  Newton  township  Trustees,  J.  B.  Beard. 
Clerk,  Newton  Falls,  O.,'  for  furnishing  the 
necessary  labor  and  materials  for  grading, 
macadamizing  or  graveling,  draining,  cul- 
verting  or  bridging,  the  following  named 
roads :  1st.  The  Kale  Creek  road  to  the  dis- 
tance of  5,315  ft.  from  the  corporation  line; 
2nd.  The  West  River  road  to  the  distance 
of  6,314  ft.  from  the  corporation  line:  3rd. 
The  East  River  road  to  the  distance  of  16,593 
ft.  from  the  corporation  line.  The  foregoing 
to  be  done  according  to  plans  and  specifica- 
tions on  file  in  the  office  of  the  Township 
Clerk  of  said  Newton  Township,  and  office  ' 
of  H.  S.  McKibben  in  the  Court  FTouse,  War- 
ren.  Ohio. 

^Jjids  will  be  received  until  noon,  July  22, 
by  Village  Council,  Newton  Falls,  O.,  Henry 
Herbert,  Gerk,  for  furnishing  the  necessary 
labor  and  material  for  the  improvement  of 
Center  street  from  the  north  line  of  the 
public  square  to  the  north  line  of  Bridge 
street,  and  Bridge  street  from  Center  street 
to  the  west  rail  of  the  Lake  Erie,  Alliance 
and  Wheeling  Railroad,  by  grading,  curbing 
and  paving  with  brick  blocks  according  to 
plans   and    specifications    on    file. 

•{•Bids  will  be  received  until  noon,  July  17, 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  following  work: 
Engineer's  Estimate  No.  317:  Improving  the 
Lincoln  Road,  located  in  Sharon  Township. 
Engineer's  Estimate  No.  364:  Improving  the 
Morse  Road,  located  on  the  line  between  Clin- 
ton and  Sharon  Townships.  The  plans,  pro- 
files, specifications  and  estimates  of  quanti- 
ties for  doing  this  work,  as  per  county  plans, 
are  on  file  in  the  office  of  the  county  sur- 
veyor.    John   Scott  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Miami  County,  at  Troy, 
Ohio,  until  noon,  July  26.  1012.  for  grading 
and  paving  with  a  bituminated  concrete,  the 
Sec.  No.  3  Piqua  &  Troy  road.  State  High- 
way '.A'  pet.  No.  519.  in  Washington  &  Con- 
cord tow-nships,  said  county.  Length,  21.909 
ft.,  or  4.15  mile.  Width  of  pavement,  16  ft. 
Estimated  cost  of  construction,  $43,203.  A 
draft  or  certified  check  for  $300  shall  be  de- 
posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price.  Date  set  for 
completion,  Oct.  15,  1912,  Plans  and  specifi- 
cations are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  rciect  any  and  all  bids, 
lames  R.  Marker,  Columbus,  O.,  is  State 
Highway  Commissioner. 

•}"Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Holmes  County,  at  Millers- 
burg,  Ohio,  until  1  p.  m.,  July  24.  1912,  for 
grading  and  paving  with  a  bituminated  con- 
crete, the  Sec.  No.  3,  Millersburg  &  Berlin 
road.  State  Highway  'B'  pet.  No.  481.  in 
Hardy  township,  said  county.  Length,  1,795.5 
ft.,  or  0.34  mile.  Width  of  pavenient,^16  ft. 
Estimated  cost  of  construction,  $5,593..52.  .A 
draft  or  certified  check  for  $30ii  <h>]\  1.,-  de- 


posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price.  Date  set  for  com- 
pletion, Oct.  15,  1912.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  Columbus,  O.,  is  State 
Highway   Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Holmes  Countv,  at  Millers- 
burg. Ohio,  until  1  p.  m.,  July  24,  1912,  for 
grading  and  paving  with  brick  for  medium 
traffic  the  Sec.  No.  2,  Millersburg  &  Nash- 
ville Ext.  road.  State  Highway  'A'  pet.  No. 
483  in  Hardy  township,  said  county.  Length, 
4,817.6  ft.,  or  0.92  mile.  Width  of  pavement, 
10  ft.  Estimated  cost  of  construction,  $14,- 
310.  Alternative  bids  will  also  be  considered 
for  grading  and  paving  with  a  bituminated 
concrete.  Estimated  cost  of  construction  $10.- 
616.  .\  draft  or  certified  check  for  $.300  shall 
be  deposited  with  each  bid.  The  successful 
bidder  will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion,  Oct.  15,  1912.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  Highway 
Department.  The  State  Highway  Commis- 
sioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker.  Columbus,  O.,  is 
State    Highway   Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Lake  County,  at  Painsville, 
Ohio,  until  10  a.  m.,  July  30,  1912.  for  grading 
and  paving  with  a  bituminated  concrete,  the 
Weeds  Corner  Ext.  road  State  Highway  'E' 
net.  No.  372  in  Lerov  township,  said  county. 
Length,  11,686  ft.  or  2.21  mile.  Width  of 
pavement,  12  ft.  Estimated  cost  of  construc- 
tion. $21,358.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Oct.  15,  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O..  is  State  Highway  Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Muskingum  Countv.  at 
Zanesville,  Ohio,  until  10  a.  m.,  July  27,"  1912. 
for  grading  and  paving  with  brick  for  heavy 
traffic  the  Maysville  road.  State  Highway 
'F'  pet.  No.  377  in  Springfield  township,  said 
county.  Length,  3.787  ft.,  or  0.72  mile.  Width 
of  pavement,  16  ft.  Estimated  cost  of  con- 
struction, $11,525.  .-\  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  he  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Oct.  15,  1912.  Plan.5 
and  specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  Highway 
Department.  The  State  Highway  Commis- 
sioner reserves  the  right  to  reject  any  and  all 
bids.  James  R.  Marker.  Columbus,  O..  is 
State   Highway   Commissioner. 

•{•Bids  will  he  received  at  the  office  of  the 
Commissioners  of  Greene  County,  at  Xenia, 
Ohio,  until  10  a.  m.,  July  31.  1912,  for  grading 
and  pa\ing  with  a  gravel  macadam  the 
Wilmington  road.  State  Highway  'F'  pet.  No. 
524  in  Caesar  Creek  township,  said  county. 
Length,  4.357  ft.,  or  0.83  mile.  Wiilth  of  pave- 
ment, 14  ft.  Estimated  cost  of  construction. 
$3,645.  .\  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Oct.  1.5.  1912.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  ri,ght  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,  is   State   Hi.nhway  Commissioner. 

^•Bids  will  ho  received  at  the  office  of  the 
Commissioners  of  Greene  Countv.  at  Xenia, 
Obi,>.  until  10  a.  m..  July  31.  1912,'  for  grading 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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:iinl  paving  with  a  gravel  macailaiii  the  Uay- 
t.in  &•  SprinufieUl  road.  State  Highway  t. 
net  No  .V'!i  in  Bath  townsliip.  said  county. 
I  ength  l"  (ii;:t  ft.,  or  -.'.Oi  mile.  Width  of 
pavement.  II  II.  Estimated  cost  of  construc- 
tion, $4.71:?.  Alternative  hids  will  also  be  oon- 
sidcred  for  grading  and  paving  with  a  sulfite 
iKiiiid  treated  gravel  inacadani.  Estimated 
cost  of  construction,  $l,lii8.  A  draft  or  ccrti- 
tied  check  for  $'JiMi  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  liond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Oct  15  1012.  Plans  and  spccilications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  K. 
Marker.  Columbus,  O..  is  State  Highway 
Commissioner. 

®The  .-Xndrews  .\sphalt  Paving  Co.  of  Day- 
ton O..  has  been  awarded  the  contract  by  the 
Board  of  Control  of  that  city,  for  the  repair 
of  the  asphalt  streets,  at  the  following  bid: 
Overhaul  for  one-half  mile.  $0.0.5  per  sq.  yd.: 
Trinidad  Pitch  Lake  sheet  asphalt  material. 
per  sq  yd.,  S2  for  ■'i.OOO  yds.,  as  a  maximum, 
and  from  .i,000  yds.,  to  10,000  yds..  $1.7.">  per 
yd.:  from  Ii'.OOO  to  1.5.U00  yds..  $1  .()•");  from 
1.5,f">0  to  20,CKJ0  or  more.  $l.-5.5._  The  bid  on 
the  concrete  per  sq.  yd.,  was  $5. 

®Galadini  &  Mango  of  Girard.  0..  have  been 
awarded  the  contract  by  the  Mahoning  County 
Commissioners.  Youngstown.  C.  for  the 
building  of  two  and  a  quarter  miles  of  the 
macadam  road  at  the  picnic  grounds  north  to 
the  end  of  the  brick  road  at  New  Middle- 
town.  Work  is  to  be  completed  by  Oct.  I'l. 
®.\.  F.  Wendling  has  been  awarded  the 
'  contract  bv  the  Board  of  Control  of  Massillon, 
O..  for  the  paving  of  South  Erie  St.,  al 
$4,394.  Other  bids  were  received  from  William 
H.  Vogt  &  Sons,  and  Philip  Diefenbacher  & 
Sons. 

©Peters  &  Palmer,  Marietta,  O..  have  been 
awarded  the  contract  by  the  Commissioners 
of  Cuyahoga  County,  for  grading  and  paving 
with  brick  for  medium  traffic  the  No.  2  Fish- 
er Road  State  Highway  "C"  pet.  No.  .S7:!  in 
Bedford  Township.  Length,  2.7.")9  ft.,  or  052 
mile.  Width  of  p.ivement,  14  ft.  Bids  were 
opened  June  27,  the  estimated  cost  of  con- 
struction being  $14,300. 

®Lec  &  Griegs  secured  the  contract  from 
the  city  of  Millersburg.  O.,  Sam  Franks,  Clerk, 
for  the  paving  of  S.  Washington  St..  and  S. 
Monroe  St.,  and  Shannon  &  Wildeson.  Orr- 
ville.  O..  were  awarded  the  contract  for  the 
paving  of  E.  Jackson  St.  Bids  were  opened 
July  S. 

Plans  for  new  street  improvements  to  cost 
approximately  $60*1.000  have  been  completed 
by  City  Engineer  Phil  H.  Weber  of  Canton. 
O.  The  improvements  include  0  additional 
miles  of  paving.  Some  of  the  largest  pieces 
will  be  on  Fulton  St.,  about  one  mile;  Ault- 
man  .\ve..  half  a  mile;  Broadway,  one  mile; 
East  Lake  St..  one  mile;  Cassilly  St..  two- 
thirds  of  a  mile;  Belden  Ave.,  half  a  mile; 
West  Eighth  St.,  half  a  mile;  Ninth  and 
Lynch  Sts.,  half  a  mile;  North  Market  St., 
third  of  a  mile;  North  Dewalt  St.,  one-fourth 
of  a  mile;  and  East  South  St.,  one-fourth 
of  a  mile;  .Allen  St..  one  mile,  and  Duebcr 
,\vc..  one  mile.  In  addition  several  miles  of 
grading,  curbing  and  flagging  are  planned. 

The  Miami  County  Commissioners,  Piqua, 
C,  have  pas.sed  a  resolution  to  pave  the  sec- 
ond section  of  the  Troy-Piqua  pike,  4,149 
miles  in  length,  18,113  ft.,  being  in  Concord 
township  and  3.790  ft.  in  Washington 
township. 

Oklahoma. 
®Rooks  &  \mmons  of  Mc.Mester,  Okla., 
have  been  awarded  the  conlr.ict  by  that  city. 
]  " '  '^'lannaw.iy.  City  Clerk,  for  the  con- 
stri  •  11  of  2.7"3ri3  sq.  yds.  of  li-in.  concrete 
paving.  1.823  12  lin.  ft  of  curb  and  gutters, 
etc.,  at  $4..508.  The  work  includes  240  cu. 
yds.  of  excavation,  fiOfi.S  cu.  yds.  of  embank- 
ment, paving,  curbinc  and  gutter  as  above. 
Bids  were  opened  July  5. 

The  city  of  Cnalgatc.  Okla.,  R.  T.  Brown, 
City   Engineer,  will   let   a  contract    S'-ric-'ime 
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iollowing    work    in 

25,281    .sq.    yds.    of 

of  excavation ;  2,350 


during  August  for  the 
Paving  Di.strict  No.  1  ; 
pavement,  9,210  cu.  yds 
ft.  of   curbing. 

Oregon. 

®The  Street  Committee  of  the  City  Council 
Portland.  Ore.,  on  July  5.  awarded  the  Iol- 
lowing contracts  for  street  imprtnxmcnts 
amounting  to  $122,017,  as  f  ollow'S :  On  Um- 
atilla Ave.,  from  Grand  Ave.,  to  East  19th 
St.,  concrete  pavement,  to  Kibbe-\V  elton  Co 
$25  483;  Schuyler  St.,  from  East  28th  to  East 
3(ith  Sts  gravel  bitulithic  pavement,  Facitic 
Bridg^  Co.,  $15,419;  East  Couch  St.,  and  other 
streets  to  Cochran,  Nuttmg  &  Co.,  $18,UW. 

®Bi(Kvell,  Havden  &  Co.,  of  Portland,  Ore., 
liave  been  awarded  the  contract  for  macad- 
amizing 10  blocks  of  streets  in  Silverton,  Ore., 
at  $43!5G5. 

©Contracts  were  awarded  on  July  7  by  the 
City  Council  of  Portland,  Ore.,  for  street  im- 
provements, as  follows:     East  Couch  St.  dis- 
trict   grading  and   concrete  curbs  and   walks, 
Cochran   &   Nutting.   $18,102;   East   22nd    St. 
from    .Mberta   to   Killingsworth,   grading  and 
concrete  curbs  and  walks.  Cochran  &  Nutting, 
$2,720;  East  17th  St.  from  Ainsworth  to  Hol- 
man    grading  and   concrete  curbs  and   walks, 
Cochran  &  Nutting,  $1,092;  East  14th  St.  from 
Killingsworth  to  Holman,  Cochran  &  Nutting, 
$.5,44(j:  East  13th  St.  from  Henry  to  Martins, 
Grading  and   concrete   curbs   and   walks,   Be- 
chill    Bros.,   $3,4.52;   East   71st   St.    from   East 
Stark   to   East   Tavlor,   grading  and   concrete 
curbs   and   walks.   Bechill   Bros..  $2.2.58;   East 
43rd  St.  from  Division  to  East  Lincoln,  grad- 
ing and  concrete  curbs  and  walks,  O.  M.  Pat- 
ton,  $1.()3C;  Oak  St.  from  West  Park  to  10th 
Sts     bithulithic   pavement,   Warren   Construc- 
tion Co.,  $3,263;  East  30th  St.  from  Division 
to    Clinton    Sts.,    asphalt    concrete    pavement, 
Harry    Howard,   $2,179;    Crompton    St.    from 
Milwaukee  to  Laven  Sts.,  concrete  pavement, 
Kibbe-Welton  Co.,  $1,295;  East  31st  St.  from 
Broadway     to     Hancock,     asphalt     concrete, 
Harry    Howard,   $2,172;    Crompton    St.    from 
9th    to    East    1.5th     Sts.,     concrete    pavement, 
Kibbe-Welton    Co.,    $9,109;    Woodward    Ave. 
from  Simon's. Addition  to  East  26th  St.,  gravel 
bitulithic.    Warren    Construction    Co.,    $4,639; 
I'niatilla  Ave.  from  Grand  to  East  17th  Sts., 
cimcrcte  pavement,  Kibbe-Welton  Co.,  $25,482; 
East  .33rd   St.   from  Block  18,  Laurelhurst  to 
Sandy  Road,  gravel  bitulithic.   Pacific  Bridge 
Co.,   $9,357 ;    East   48th    St.    from   Hawthorne 
-Ave.   to   Newport  Addition,   gravel   bitulithic, 
Pacific  Bridge  Co.,  $5,208;  Schuyler  St.  from 
East  28th  and  East  36th  Sts.,  gravel  bitulithic. 
Pacific  Bridge  Co.,  $1.5,418;  Maiden  .Ave.  from 
F.ast    13th   to   Milwaukee,   concrete   pavement, 
Kibbe-Welton   Co.,  $8,127;   East  10th   St.  dis- 
trict.    Hassam     pavement,     Oregon     Hassam 
Paving  Co.,  $30,9.5.5. 

The  city  of  North  Bend,  Ore.,  contemplates 
expending  about  $100,000  for  street  improve- 
ments this  year. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  Aug.  1, 
by  Borough  of  Newport,  Perry  County,  Pa., 
Peter  Hertz,  Secy.,  for  the  grading  and  paving 
of  1,430  yds.  on  Second  St.  with  vitrifiecl 
brick  on  concrete  base.  Also,  the  building 
of  800  lin.  ft.  of  concrete  curb  on  same  street. 
Specifications  and  Proposal  Blanks  may  be 
secured  from  the  Secretary  or  C.  .-\.  Bingham, 
Engineer,  Carlisle,  Pa. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
30,  by  State  Highway  Department,  Harris- 
burg,  Pa.,  for  the  reconstruction  of  1,790  lin. 
ft.  of  asphaltic-bituminous  macadam  road 
(penetration  method),  16  ft.  wide,  situated  as 
fnlhjw.s :  Beginning  at  the  Woodland  Road 
and  extending  in  an  easterly  direction  to  the 
township  line  of  Sewickley  Hei.slits.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harri.slinrg- 
1001  Chestnut  St.,  Philadelphia:  and  2117 
I-"armers'  Bank  Building,  Pittslnirgli,  I'a.  Each 
bid  must  be  made  upon  a  blank  furnished  bv 
the  State  Highway  Department,  accompriuied 
by  a  certified  check  in  the  sum  of  $500.  E. 
M.   Bigelo'v  is  State  Highway  Comnli^sioncr. 


^  will  be  received  until  M  a.  m..  July 
;l,i,  by  State  Highway  Department,  Harris- 
burg  Pa.,  for  the  reconstruction  of  i,400  lin. 
ft  of  telford-macadam  road.  16  ft.  wide  sit- 
uated as  follows :  From  the  property  ot  h  b. 
Case  through  the  village  of  Sbirksville  to  the 
property  of  Reuben  Young,  station  ,4-t-OO. 
Plans  and  specifications  can  be  seen  at  the 
office  of  the  State  Highway  Department,  liar- 
nsburg:  2117  Farmers'  Bank  Building.  1  itts- 
burgh :  and  1001  Chestnut  St..  Philadelphia., 
Pa  Each  bid  must  be  made  upon  a  blank 
furnished  bv  the  State  Highway  Department, 
accompanied  by  a  certified  check  in  the  sum 
of  $1,500.  E.  M.  Bigelow  is  State  Highway 
Commissioner. 

^.Bids  will  be  received  until  10  a.  m..  July 
30.  by  State  Highway  Department,  Harns- 
burg.  Pa.,  for  the  reconstruction  of  O.-yli  lin. 
ft  of  asphaltic-bituminous  macadam  road 
(penetration  method),  16  ft.  wide,  situated  as 
follows:  Extending  from  the  improved  road 
at  Warrendale,  near  Brush  Creek,  in  a  norther- 
ly direction  to  the  Butler  County  line.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harrisburg; 
1001  Chestnut  St.,  Philadelphia;  and  2117 
Farmers'  Bank  Building,  Pittsburgh,  Pa.  Each 
bid  must  be  made  upon  a  blank  furnished  by 
the  State  Highway  Department,  accompanied 
by  a  certified  check  in  the  sum  of  $2,000.  E. 
M.  Bigelow  is  State  Highway  Commissioner. 
•{•Bids  will  be  received  until  10  a.  m..  July 
30  by  the  State  Highway  Department.  Harris- 
burg! Pa.,  for  the  reconstruction  of  8,077  lin. 
ft.  of  brick  block  pavement,  14  ft.  wide,  situ- 
ated as  follows:  From  end  of  present  im- 
proved road,  station  1412x33.  near  the  prop- 
erty of  George  Runyon,  and  extending  in  a 
northwesterly  direction  through  Conneaut 
township  to  station  1493x10,  near  the  property 
of  George  Kenidy.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  State  Highway 
Department,  Harrisburg;  2177  Farmers'  Bank 
Building,  Pittsburgh;  1001  Chestnut  St.,  Phila- 
delphia :  and  at  Warren,  Pa.  Each  bid  must 
be  made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $2,000.  E.  M.  Bige- 
low is  State  Highway  Commissioner. 

^Bids  will  be  received  until  10  a.  m..  July 
30,  by  State  Highway  Department.  Harrisburg, 
Pa.,  for  the  reconstruction  of  5,988  lin.  ft.  of 
asphaltic-bituminous  macadam  road  (penetra- 
tion method).  16  ft.  wide,  situated  as  fol- 
lows :  From  the  borough  line  of  Edgeworth 
and  extending  in  an  easterly  direction  to  the 
Backbone  Road,  near  the  property  of  the 
Allegheny  Country  Club.  Plans  and  specifi- 
cations can  be  seen  at  the  office  of  the  State 
Highway  Department,  Harrisburg;  1001  Chest- 
nut St.,  Philadelphia;  and  2117  Farmers'  Bank 
Building.  Pittsburgh,  Pa.  Each  bid  must'  be 
made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a 
certified  check  in  the  sum  of  $1..500.  E.  M. 
Bigelow  is  .State  Hi,ghway  Commissioner. 

^•Bids  will  be  received  until  10  a.  m.,  July 
.30,  by  the  State  Highway  Department.  Harris- 
burg. Pa.,  for  the  reconstruction  of  26,624  lin. 
ft.  of  asphaltic-bituminous  macadam  road 
(penetration  method),  16  ft.  wide,  situated  as 
follows :  Extending  from  the  north  city  line 
of  Altoona,  station  374x99.6,  to  the  Blair- 
Cambria  County  line,  station  641x44.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harrisburg; 
2117  Farmers'  Bank  Building,  Pittsburgh; 
1001  Chestnut  St.,  Philadelphia:  and  Holli- 
day.'burg.  Pa.  Each  bid  must  be  made  upon  a 
blank  furnished  by  the  State  Highw.ay  De- 
Iiartment.  accompanied  bv  a  certified  check  in 
the  sum  of  $4,000.  E.  M.  Bigelow  is  State 
Highway   Commissioner. 

4"Bids  will  be  received  until  10  a.  m.,  July 
30,  by  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  3,510  lin. 
ft.  of  brick  block  pavement,  16  ft.  wide,  situ- 
ated as  follows:  From  Fifth  Ave.  extension 
to  State  St.,  on  Pennsylvania  Ave.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  1001 
Chestnut  St.,  Philadelphia;  and  2117  F'armers' 
Bank  Building,  Pittsburgh,  Pa. 


Each  bid  must 
-!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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be  made  upon  a  blank  furnislied  bv  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $1,500.  E.  M.  Bige- 
low  is  State  Highway  Commissioner. 

4«Bids  will  be  received  until  10  a.  m.,  July 
30.  by  the  State  Highway  Department.  Harris- 
burg,  Pa.,  for  the  reconstruction  of  740  lin.  ft. 
of  asphaltic-bituminous  macadam  road  (pene- 
tration method),  14  ft.  wide,  situated  as  fol- 
lows :  From  Pinecreek  township  line  at  sta- 
tion 92x42,  to  Pinecreek  township  line  at  sta- 
tion 99x82.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg;  lOOl  Chestnut  St.,  Phil- 
adelphia; 2117  Farmers'  Bank  Building,  Pitts- 
burgh; and  at  Clearfield,  Pa.  Fach  liid  must 
be  made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $D0O.  E.  M.  Bigelow 
is    State    Highway    Commissioner. 

•J«Bids  will  be  received  until  10  a.  m.,  July 
30,  by  State  Highway  Department.  Harrisburg, 
Pa.,  for  the  reconstruction  of  lO.OOd  lin.  ft.  of 
asphaltic-bituminous  macadam  road  ( penetra- 
tion method),  14  ft.  wide,  situated  as  fol- 
lows :  From  the  village  of  Woolrich.  station 
0x00,  to  Dunnstable  township  line,  station  92x 
42;  and  from  Pine  Creek  township  line,  sta- 
tion 99x82,  to  River  Road  at  station  117x36  on 
Route  No.  23.  Plans  and  specifications  can 
be  seen  at  the  office  of  the  State  Highway  De- 
partment. Harrisburg;  2117  Farmers'  Bank 
Building,  Pittsburgh  ;  1001  Chestnut  St.,  Phil- 
adelphia;  and  Clearfield,  Pa.  Fach  liid  must 
be  made  upon  a  blank  furnished  by  the  State 
Highwav  Department,  accompanied  bv  a  certi- 
fied check  in  the  sum  of  $1,500.  F.  M.  Bige- 
low is  State  Highway  Commissioner. 

^Bids  will  be  received  until  10  a.  m..  July 
30.  by  State  Highway  Department,  Harrisburg, 
Pa.,  for  the  reconstruction  of  5.833  lin.  ft.  of 
brick  block  pavement,  16  ft.  wide,  situated  as 
follows  ;  From  the  east  line  of  .\ll)ion  borough 
and  connecting  with  the  State  Highway  in 
Conneaut  township.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  State  Highway 
Department.  Harrisburg;  2117  Farmers'  Bank 
Building.  Pittsburg;  lOol  Chestnut  St..  Phila- 
delphia ;  and  at  Warren  Pa.  Eacli  bid  must  be 
made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $l,5o0.  E.  M.  Bige- 
low  is   State   Highway   Commissioner. 

^Bids  will  be  received  until  10  a.  m.,  July 
30.  by  State  Highway  Department.  Harrisburg. 
Pa.,  for  the  reconstruction  of  12,104  lin.  ft.  of 
asphaltic-macadam  road,  14  ft  wide,  situated 
as  follows:  From  station  1576x57.35,  on 
Route  123,  near  the  property  of  D.  D.  Schriver, 
and  extending  in  a  southeasterly  direction  to 
the  cross  roads  beyond  the  village  of  Hunters- 
town.  Plans  and  specifications  can  be  seen  at 
the  office  of  the  State  Highway  Department. 
Harrisburg;  2117  Farmers'  Bank  Building. 
Pittsburgh;  1001  Chestnut  St..  Philadelphia; 
and  54  Hartman  Building.  York,  Pa.  Each 
hid  must  be  made  upon  a  blank  furnished  by 
the  State  Highway  Department,  accompanied 
bv  a  certified  check  in  the  sum  of  $2,000.  E. 
Bigelow  is  State  Higliway  Commissioner. 

4«Bids  will  be  received  until  4  p.  m.,  July 
20.  by  Frease  &  Sperling,  Borough  Engineers. 
Carl  Eldg.,  Wilkinsburg.  Pa.,  for  the  grading 
curbing  and  paving  of  Morrow  St.  from  Craft 
St.  to  the  easterly  line  of  the  Laveen  Place 
plan  of  lots,  and  for  the  grading,  curbing  and 
paving  of  Johnston  St.  from  Ross  Ave.  to 
Franklin  Ave.  Approximately  4,500  s(|.  yds. 
Also  for  the  construction  of  sewers,  as  fol- 
lows :  Mulberry  St.  from  Wallace  Ave.  to 
North  Ave. ;  Superior  St.  from  Penn  Ave. 
southwardly  180  ft.;  Lulu  Ave.  from  Wesley 
to  Weinman  St. ;  Wesley  St.  from  Glenn  Ave. 
to  Lulu  Ave. ;  Approximately  738  ft.  of  8"  pipe 
sewer,  approximately  316  ft.  of  12"  pipe 
sewer,  also  approximately  474  lin.  ft.  of  con- 
crete retaining  wall  on  Morrow  St.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
Borough  Engineers,  Wilkinsburg,  Pa.  A 
i-Ttified  check  for  $50  must  accompany  each 
bid. 

•I«Bids  will  be  received  until  7  p.  m.,  July 
19,  by  City  Council,  West  Brownsville,  Pa., 
for    paving    as    mentioned    under    Sewers    & 


Garbage   Disposal    cnhuuns   in   this   issue.      E. 
V.   Kaufman  is  Secretary  of  the  Council. 

SThc  City  Council  of  McKeesport,  Pa.,  has 
awarded  the  contract  for  repaving  Fawcett 
.\ve.,  from  Fifth  Ave.,  to  Fayette  Ave.,  to 
Daniel    Stratton. 

©Following  bids  were  received  bv  the 
Pennsylvania  State  Highway  Commission, 
Edward  M.  Bigelow.  Commissioner,  Harris- 
burg, for  the  furnishing  of  1.000  sign  plates 
and  sign  posts,  for  stale  highways.  The  con- 
tract being  awarded  to  Calvin  Gilbert,  Gettvs- 
burg.  Pa.:  Champion  Iron  Co.,  Canton,  "O., 
$16,355;  Nicholls  Sign  Co.,  Clyde,  Ohio,  $17,- 
!I00 ;  Calvin  Gilbert,  Gettysburg,  Pa.,  plates, 
$2.40,  posts,  $6.95 ;  E.  N.  Cooper  &  Co.,  Harris- 
burg, Pa.,  plates,  $3.00.  posts,  $9.25;  Brilliant 
Ma^nufacturing  Co.,  Philadelphia  Pa.,  plates, 
$4.75.  posts.  $9.30 ;  Lancaster  Foundry  Co., 
Lancaster,  Pa.,  plates,  $3.00,  posts.  $lli.71  ; 
Bowler  Foundry  Co.,  Cleveland,  Ohio,  plates, 
$1.70,  posts,  $6.15;  Love  Manufacturing  Co., 
Corry,  Pa.,  plates,  $4.50.  posts,  $11.50;  Wayne 
Iron  Works,  Philadelphia.  Pa.,  plates,  $3,00, 
posts,  $10.65;  Diamond  Steel  Pole  Co.,  Philal 
dephia,   Pa.,  plates,  $2.00,  posts.  $10.90. 

®FieId,  Barker  &  Underwood,  .\rcade 
BIdg..  Philadelphia.  Pa.,  have  been  awarded 
the  contract  by  Commissioner  of  Pul)lic 
Works  H.  E.  Blake  of  North  Adams.  Mass., 
for  the  construction  of  about  1.800  sq.  yds. 
of  concrete  paving,  and  about  10,200  sq.  yds. 
of  brick  paving,  at  $2,639  and  $28,887  re- 
spectively. Bids  were  opened  June  27.  Con- 
tract awarded  July  8. 

®The  Hallom  Construction  Co.,  Washing- 
ton, Pa.,  has  been  awarded  the  contract  by 
the  Borough  Council  of  Greensburg,  Pa.,  for 
the  improvement  of  Hamilton  St.,  from  West 
Otterman  St.,  to  the  Pennsylvania  Railroad, 
and  Brown  Ave.,  from  Brushton  .\ve.,  to  the 
property  of  the  Westmoreland  Realty  Co.; 
the  first  of  which  streets  contains  1.277  cu. 
yds.  of  grading,  1,780  lin.  ft.  of  curbing  and 
2,243  sq.  yds.  of  paving,  and  the  second  con- 
taining 275  cu.  yds.  of  grading,  1,034  lin.  ft.  of 
curbing  and  1,384  sq.  yds.  of  paving.  The 
contract  price  is  $6,000.'  D.  R.  Walkinshavv. 
Greensburg,  is  Engineer.  Bids  were  opened 
July  1. 

®Bids  were  received  by  the  Pennsylvania 
State  Highway  Department.  Edward  M.  Bige- 
low. Harrisburg.  Commissioner,  on  July  9,  for 
road  work,  as  follows :  Route  No.  57,  Clear- 
field county,  Decatur  township,  10,756  ft.  as- 
phaltic-bituminous macadam  (penetration 
method).— Fogel  &  Co.,  Hollidaysburg,  $40,- 
855;  H.  G.  Hinkle  &  Co..  Inc..  Altoona.  $50.- 
469;  Baker-Owen  Construction  Co..  Johns- 
town, $40,791  (awarded  contract).  Route  No. 
163.  Lehigh  county.  North  Whitehall  town- 
ship, 1(1,300  ft.  asplialtic-concrete. — Geo.  H. 
Hardner,  .\llentown.  $63,440;  NefT  &  Horn. 
Slatington,  $54,993  (awarded  contract);  The 
Juni-ita  Co.,  Philadelphia,  $63,456.  Berks  coun- 
ty, Hereford  township,  8,354  ft.  asphaltic-bi- 
tuminous macadam  (penetration  method). — 
Netif  &  Horn.  Slatin.gton.  $29,874  (awarded 
contract)  ;  The  Juniata  Co.,  Philadeliihia,  $34.- 
889.  Bucks  county.  Bristol  township,  8,048  ft. 
asphaltic-macadam. —  Monroe  Paving  Co., 
Langhorne,  $24,291 ;  Union  Paving  Co.,  Phila- 
delphia. $31,400;  Mack  Paving  &  Construction 
Co..  Philadelphia.  $37,373;  J.  F.  Shanley  Co.. 
Philadelphia,  $21,576  (awarded  contract). 
Bucks  county.  Falls  townsliip.  _  10,115  ft.  as- 
phaltaic-macadam. — Monroe  Paving  Co..  Lang- 
horne. $-30,784;  Mack  Pavin^  &  Construction 
Co.,  Philadeliihia,  $17,775;  Union  Paving  Co.. 
Philadelphia.  $40,185;  J.  F.  Shanley  Co..  Phila- 
delphia, $'27,331  (awarded  contract);  The 
Juniata  Co.,  Philadelphia,  $37,929.  Route  No. 
118.  Washington  county.  Charleroi  borough. 
3,760  ft.  brick  and  block  paving. — Thomas 
.Arrigo,  Charleroi,  $18,019;  The  Hallani  Con- 
struction C<i.,  Washington,  $20,823;  Ridge 
Bros.  Co.,  Pittsbur.gli.  $19,343;  Hastings  & 
Piper,  Charleroi  $17,907  (awarded  contract). 
Blair  county.  Frankstown  township,  49,394  ft. 
telford-macadam  (repair  work).— H.  G. 
Hinkle  &  Co.,  Inc.,  Altoona,  Pa.,  $34,472 
(awarded  contract)  ;  Fogle  &  Co.,  Hollidays- 
burg. Pa.,  $35,358.     Mercer  county.  East  Lack- 


awannock  township,  9,632  ft.  asphaltic-bitum- 
inous macadam  (penetration  method). — Ridge 
Bros.  Co.,  Pittsburgh,  Pa.,  $-11,398;  South 
Shore  Const.  Co.,  Erie,  Pa.,  $40,031;  Foley 
Contracting  Co.,  Pittsburgh,  Pa.,  $40,882; 
Northwestern  Construction  Co.,  Franklin,  Pa., 
$35,817  (awarded  contract).  Route  No.  74, 
Mercer  county.  East  Lackawannock  township, 
14,807  ft.  asphaltic-bituminous  macadam  (pen- 
etration method). — Ridge  Bros.  Co.,  Pitts- 
burgh, Pa.,  $63,944;  South  Shore  Const.  Co.. 
Erie,  Pa.,  $.50,140  (awarded  contract)  ;  North- 
western Const.  Co.,  Franklin  Pa.,  $57,039; 
Foley  Contracting  Co.,  Pittsburgh,  Pa.,  $60,- 
615.  Route  No.  6-3,  Jefiferson  county,  Voung 
township,  13,735  ft.  asphaltic-bituminous  ma- 
cadam (penetration  method). — M.  Bennett  & 
Sons.  Indiana,  Pa.,  $60,815;  Blaisdell  &  Shel- 
don, Punxsutawney,  Pa..  $.55,4-58;  South  Shore 
Const-  Co-,  Erie,  Pa.,  $-53,116  (awarded  con- 
tract) ;  W.  C.  Simpson,  Punxsutawnev.  Pa.. 
$56,944.  Route  No.  161,  Northumberland 
county,  40,143  ft.  asphaltic  macadam. — D.  J. 
Jones  &  Fred  F.  Kumer.  Shamokin,  Pa.,  $162,- 
837;  M.  Bennett  &  Sons.  Indiana  Pa.,  $163,2.><9; 
Neff  &  Horn,  Slatington,  Pa.,  $1-59,897;  11.  G 
Hinkle  &  Co.,  Inc.,  .Mtoona,  Pa.,  $191,-548; 
Monroe  Paving  Co.,  Langhorne,  Pa.,  $142,573 
(awarded  contract);  Fiss  &  Christiana.  Sha- 
mokin Dam,  Pa.,  $177,043.  Route  131,  Dela- 
ware county,  18,8-43  ft.  asphaltic-bituminous 
macadam  (penetration  method). — Thos.  E. 
McManus,  Lancaster,  Pa.,  $69.437 ;  Monroe 
Paving  Co.,  Langhorne,  Pa.,  $70,6.3o ;  G.  Ralph 
March,  Philadelphia.  Pa.,  $67,032  (awarded 
contract)  ;  Union  Paving  (To.,  Philadelphia. 
Pa.,  $99,4(;3;  Field,  Barker  &  Underwood,  Inc., 
Philadelphia,  Pa.,  $84,043;  John  B.  Cummings, 
Philadelphia,  Pa.,  $74,389;  Mack  Paving  & 
Const.  Co.,  Philadelphia.  Pa.,  $93,913;  J.  F. 
Shanley  Co.,  Philadelphia,  Pa.,  $83,087;  The 
Juniata  Co.,  Philadelphia,  Pa..  $68,695; 
William  C.  Evans,  Ambler,  Pa.,  $74,882;  B.  B. 
Gonder,   Strasburg,   Pa..  $76,362. 

The  City  Council  of  Erie.  Pa.,  has  rejected 
all  bids  received  July  1  for  the  paving  of  East 
Fifth   St.,  to  East  Ave. 

The  City  Councils  of  Erie.  Pa.,  have  agreed 
to  pass  a  bond  issue  ordinance  for  $79..5O0  to 
take  care  of  improvements  in  every  section 
of  the  city,  also  to  provide  for  repairs  to 
asphalt  pavements. 

The  Town  Council  of  Pottstown,  Pa.,  has 
passed  an  ordinance  for  the  paving  of  Queen 
St..  between  Keim  and  Price  Sts. 

South  Dakota. 

®Tellif  Ihompson.  Pid<wana,  S.  Dak.,  has 
been  awarded  the  contract  for  grading  roads 
by  the  Board  of  L^nion  Township  Supervis- 
ors, at  the  office  of  V.  Fousek,  Town  Clerk, 
Vega.  S.  Dak.,  at  $0.12  per  cu.  yd.,  and  Jos- 
eph Piskule.  Vega,  secured  the  contract  for 
filling  roads,  at  $0.17  per  cu.  yd.  Bids  were 
oiiened  July  9. 

Tennessee. 

^Bids  will  be  receixed  until  7  ji.  m..  -\ug. 
1.  by  P.  P.  McDonald,  Commissioner,  Johnson 
City.  Tcnn..  for  constructing  street  paving  with 
brick,  asphalt,  bitulithic,  wood  block,  grani- 
toid, asphaltic  concrete,  concrete  or  tarvia  for 
Improvement  Districts  Nos.  11.  12  and  1.'^.  ac- 
cording to  plans  and  specifications  in  the  of- 
fice of  the  City  Engineer.  The  city  reserves 
the  right  to  accept  bids  as  a  whole  or  for  any 
of  the  following  items:  (.Approximate  quanti- 
ties) District  No.  II.  Buffalo  St.;  5oo  yds 
street  car  paving;  6.440  yds.  paving  including 
grading;  2.640  lin.  ft.  curb  and  gutter;  1.80O 
lin.  ft.  6-in.  sewer  connections;  715  lin.  ft.  8- 
in.  vitrified  sewer;  2  manholes;  730  lin.  ft.  "21- 
in.  vitrified  sewer;  370  lin.  ft.  18-in.  vitrified 
sewer;  7  catch  basins;  1.50  lin.  ft.  12-in.  vitri- 
fied sewer.  District  No.  12  East  Walnut  St. — 
2,.'?30  yds.  paving  including  grading;  1,900  lin. 
ft.  curb  and  gutter.  District  No.  18  W.  Walnut 
St.— 1,580  yds.  iiavin.g  street  car  track;  5,53i> 
yds.  paving  including  grading,  3,000  lin.  ft 
curb  and  gutter;  4.400  lin.  ft.  0-in.  sewer  con- 
nections: 1,926  lin.  ft.  8-in.  vitrified  sewer;  6 
manholes.  Each  bid  must  be  accompanied  b\ 
a  certified  check   equal    to    ten    per    cent    of 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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faith  of  the  bidder.  pavement    1,429.98  sq.  yds. ;  total  resurfacing, 

4.Bids  will  l,c  recetved  imt.l  noon,  July  20.  f  ^^        -     '^  ^,  -^^ji^ated  cost,  $11,605. 

by      Robertson      County     Pike     Commission,  .-"'-o     =4   J-       ■  ^^^       ^2) 

Springfield.   Tcnn.,   for   the   grading,  ditching  ^     ^    Heman S1-S5    $l  S3 

and  m.icadamizing  about   109  miles  of  public  Resurfacing •  ■  ■        --.g 

road   in  Robertson  Coimty.  Tcnn.     The  work  Blr<l-M^;;'iejhaU    Co 1-S9      ^j.. 

will  be  let  in  sections  of  7  to  20  miles.    E,  S.  p /"'^'ilJ.t.^'n"^ .  .•.•.•.•.•.■.■.•.•.•.•.•. 2.20      2.20 

Eckles    is    Secretary.      Oflici.il    advertisement         Resurfacing  1-6?      J™ 

will  be   found  elsewhere  in  this  issue.  '"Sesurf ^inf"  .•;:;.::  ' ^6?      i:72 

The    Highway    Commissioner    of    Cumber-  ..\.  C.  Clark  Co f-^^      2.5.3 

land  County.  Crossville,  Tcnn..  has  postponed  R^'^y,;;^;^''],"?,^-,-  co 2M      IaI 

indehnitelv    the    letting    of    contract    for    the  ^S^Vlaofng       .=. . ^.^ 1.72      1.7r, 

construction  of  about  3-5  miles  of  road  in  that  strange  &  McGuire 2.4-2      f.55 

countv.     forming    part    of     the     Mcmphis-to-  Resurfacing     1-'^      !■»■' 

Bristol  Highway,  for  which  bids  \ycre  to  have  Extension  78— Third     West     St..     between 

been  opened  July  10.     The  work  includes  the  Jliird   South   and    Si.xth   South.     Total   Engi- 

following  approximate  quantities:     75,000  cu.  „eer's  estimated  cost,    $45,407.     Total    asphalt 

yds.  excavation;  1.2i"l  cu.  yds.  rubble  mason-  pavement,  14,878  sq.  yds. 

"ry:    100  cu.  yds.  concrete  masonry;   1.800  lin.  q    j^    neman Jl.Si    51-89 

ft    corrugated   pipe;  4.000  lin.   ft.  D.   S.   vitri-  a.  A.  Clark   Co.... l.M      2.00 

fied  pipe      Plans  '.ind  specifications  are  on  file  Bn-d-Mende^nha.l    Co 1-59      1-99 

at  office  of  Engineer  O.  \V.   Monroe,  Cross-  g^\^^   Bros.' ■.■.'.. .'.' 2.16      2.19 

vilU  Stranue-McGuire  2.21       2. 28 

^""-  Texas  Campbell   Bldg.    Co 2.32      2.3.--, 

Extension  79— West  Temple  St.,  from  Ninth 

4>Bids  will  be  received  until  0  a.  m.,  .*\ug.  9,  ,„   Tenth   South    Sts.    Engineer's   estimate   of 

bv  Thomas  B.   Dunn.  City  Secretary.  Corpus  ,otal  cost  $49,98.5.     The  asphalt  pavement  10,- 

Christi.  Texas,   for  approximately   LiO.OOO  sq.  884..55   sq.  yds.; 

yds.  of  paving,  together  with  all  grading  con-  q    ^    Heman $1.SS    $1.89 

nected  therewith,  and  approximately  22.000  Im.  Bird-llendenhall     1.99      l.M 

ft.  of  concrete  curbs  and  gutter  construction.  P^  J^  Moran 2.00      2.00 

as  per  plans  and  specifications  on  file  in  the  ^    ^    ciai-k'. 2.0.5      2.10 

office  of  the  City  Engineer.     .Ml  bids  shall  be  strange   &    McGuire 2.20      2.27 

made  upon  printed  blanks,  and  special  enve-  Campbell   Building  Co 2.32      2.3o 

lopes  to  be  furnished  by  the  City  Engineer  of  Extension  80— Ninth  South  St.,  from  Fifth 

the  City  of  Corpus  Christi,  Texas.     Each  bid  East  to  Sixth  East  St.  Engineer's  estimate  of 

must   be  accompanied   by   a     certified     check  total  cost  $20,895.     Total  asphalt  pavement  4,- 

made  payable  to   Clark   Pease,  Mayor,  in  the  385.34  sq.  yds. : 

amount   hi  5  per  cent   of   the  bid,  or  $25,000.  q     a.    Heman $1.S.')    $1.S9 

Complete   set   of   maps,   profiles  and   spccifica-  Bird-Mendenhall     1.9'J      1.99 

tions  will  be   furnished  by  the  City  Engineer  ?■  J^  M",™"^- 2-«."      .2-JO 

for  $2<X  postpaid.     .-Xrthur  Philbrick  is  acting  smi'tli  Bros.  '.V.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  2.16      2^19 

City  Engineer  Strange  &  McGuire 2.26      2.33 

J^,         ..        ■      ,_  r-  r-        .       -r  Campbell  Bldg.  Co 2.36      2.39 

The  citizens  of  Tom   Green   County,    lex.. 
have  voted  the  issuance  of  bonds  in  the  sum  of  Extension  81— Fourth   South   St.,   from  Rio 

$70,000    for    the    construction    of    roads    and  Grande  Ave.  to  West  Temple   St.,  and   from 

bridges.     San  Angelo  is  the  county  seat.  Second  East  to  Fifth  East  St.  Engineer's  esti- 

The  citizens  of  Taylor,  Tex.,  have  author-  "'''^^    °f    q^.'^I-oo'*    ^"I''*^!-      '^o'''''    ^^P''«" 

ized  the  issuance  of  municipal  bonds  for  the  Pavement  30,.52,.82  sq.  yds.; 

purpose  of  paving  the  main  business  streets.  G.  A.  Heman $1.85    $1.89 

Tu        r~  ■     ■  •     n       .      ^^'        i      i-  Bird-Mendenhall    1.99      1.99 

The     Commissioners      Court,     waxahacnie,  p.   .t.   Moran 2.O0      2.00 

Tex.,  has  called  an  election  for  Aug.   10,  for  A-  ■\.  Clark 2.05      2.lo 

the  purpose  of  voting  on  the  issuance  of  .^r.-anV^rMeduire: ! i :::::::::::;: ii:  lio   1:27 

l>onds    in    the    sum   of   $100,000    for    the    con-  Campbell   Building   Co 2.32      2.35 

struction  of  good  roads  in  the  Ferris  district. 

The  citizens  of  Marshall,  Tex.,  at  a  recent  Vermont, 

election   voted   a  4-cent  tax   for  the   purpose  ^p„,,,  ^.j,,  |.,^  received  shortly  bv  the  Side- 

of  issuing  bonds  for  street  improvements.  The  „..,,k  Commission  of  Brattleboro,  Vt..  for  the 

Commissioners  have  authorized  a  sale  of  $28,-  ,onstruction  of  six  miles  of  cement  sidewalks. 

m  in  bonds   for  the  improvements.  j   p-    m,„^„^  Brattleboro,  is  in  charge 

The  bonds  recently  voted  in  the  commission- 
'■'■  '  ■■•••■'-inct,  Smithville.  Tex.,  to  the  amount  Washington. 

"lO,  will  be  sold  July  2.5.    J.  B.  Price 
■:ty  Judge.  ®The   Board   of    Public   Works   of    Seattle, 

Tarrant     County.     Fort    Worth,    Tex.,   has  Wash     has  awarded  the  contract  for  the  pav- 

turncd    over    a   $-500,000   installment   of    road  '"S  "f   the  west  one-half  of  Whatcom   Ave.. 

bonds   to  the   Road   Commission.   An   install-  ''ctweeii   Washington   St.   and  West   Hanford 

ment  of  $.5.50,000  was  delivered  on  April   10.  ^f-  •'"i"  ^^^l^t  Hanford  St..  between  Whatcom 

tions  are  now  under  way  for  expend-  •\^'^-  a"d  First  Ave.  South,  covering  a  district 

money   for  improving  the  roads  and  °'    approximately    15   blocks,   to   the    Spargur 

„.  .  Concrete  Co.,  at  $245,107,  on  brick  pavement. 

Utah  '^'^'•'  '''^'  ^'•'^'^  ^'-^-^^  I'*""  sq-  vd.    Holt  &  leffrev 

submitted  the  lowest  bid  on  bitulithic    the  bid 

OThe    officials    of    Salt    Lake    City,    Utah.  onTr.ni^bWWs'^"""*''^    '^^'"    '"''   ^•^■''"■"^'' 

have    awarded    the    following    contracts    for  on  granite  blocks. 

paving      extensions,     for     which     bids     were  I'ollowmg  bids  were  received  Julv  5  by  the 

opened  July  2.  Noble  Warrum.  Recorder-  G  ^'"■'"■"  ?'  P»''''c  Works  of  Seattle.  Wash.,  for 

\     !'--ii;m.   St.   Louis.   Mo.— Xo.  78    $45-107-  ^"■'='^.'   improvement     work:      Nickerson     St.. 

'.       :      Mfi.fiHr.;   Xo    80,  S-208;c.    and   Xo    81  grading— D.  H.  Traphagen,  $2,969;   T.  A.  Zin- 

Bird    Meiuk-nhnll— No.   74,   $11  00.5'  «"•  $'-2."98;  Rowan  &  Anderson,  $3,200;  W.  F 

Aeber   County  Commissioners.  Ogden.'  0  rT^^B^^arter^^^^O-il  ^^'''i?"r.^~T-,'n^?'rl'^'- 

,-  r.,I., „.,.,!  a  resolution  providing  foi^  ,1    '    „  I  ^^^}"'  $2.991 ;  J.  Ruthe.  $3,001.  East 

..  IV.  . luii,  I    piuiKjiMK  lor  llowell  St..  et  a.,  pavine— Nura  K-  r-is^    t'^fi 

■■■.   .choul  house.  r^  ■«^«---M    «    1^  ■  K*  ,   ,    ^  ^-'^'■■""^""-C"'- 

.  •  ,  -      I   T   ■     „■       .  Lo..  S28.i.i4:  Barber  .\sphalt  Pavmc  Co    $-^0. 

ving  bids  were  received     nly  2  by  the  395 ;  DeFlong  &  Helthorg,  $26,676  -^  Dace  Ter- 

■nmission  of  Salt  I  -.ke  City.  Utah,  for  race.  paving-Niel  Kopta    $7,005  •  DcFlont  & 

ng  extensions;   (1)   Standmg  for  bid  Heltborg.   $6..577 ;    D.    H.    Traphagei,    $7^1^ 

•"'^  ";'-,vf-r"  ""''->'^"  guaranteed  pavement,  Macquaid  &  Moore.  $6,996-  J    Rutlie   Ic^lhl- 

and  (21  bid  per  sq.  yd.  on  ..-year  guaranteed  Fenn   &  Brennan.  $6,754;   Ferguson-6,;t   c'V, 

4* indicates  work  now  open  for  bids,    ©indicates  a  contract 
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$7  432  East  Alder  St.,  et  al..  concrete  walks— 
d'  H  Traphagen,  $6,894;  Fenn  &  Brennan, 
$7  621;  Erickson  Bros.,  $7,561;  Elliott  Con- 
struction Co.,  $6,901;  Alfred  Johnson,  $6,945; 
DeFlong  &  Heltborg,  $7,0-52;  L.  R.  Ellis,  $7,- 
044;   Carl  Isador  &•  Co.,  $7,225. 

West  Virginia. 

•I«Bids  will  be  received  until  noon  (East- 
ern time)  July  22,  by  Commissioners,  Hunt- 
ington, W.  Va.,  for  grading,  curbing  and 
paving  with  vitrified  brick  the  following 
streets,  alleys  and  avenues ;  4th  street  from 
6th  to  7th  aves. ;  5th  street  from  6th  to  7th 
aves. ;  alley  between  2nd  and  third  aves.  frohi 
12th  to  16th  and  from  19th  to  20th  streets; 
alley  between  3rd  and  4th  aves.  from  14th  to 
16th  streets;  alley  between  4th  and  5th  aves. 
from  3rd  to  7th  streets  and  from  13th  to  16th 
streets ;  alley  between  5th  and  6th  aves.  from 
1.3th  to  16th  streets:  alley  between  6th  and 
7th  aves.  from  8th  to  16th  streets;  Eighth 
ave.  from  7th  to  8th  streets;  alley  between 
3rd  and  4th  aves.  from  3rd  to  4th  streets. 
Work  to  be  done  according  to  plans  and 
specifications  on  file  in  the  City  Engineer's 
office  and  payment  made  by  certificates  against 
abutting  property.  A  certified  check  for  $500 
must  accompany  each  bid.  L.  A.  Pollock, 
Commissioner  of  Streets.  .A.  B.  Maupin,  City 
Engineer. 

Wisconsin. 

®The  City  Council  of  Monroe,  Wis.,  has 
voted  to  pave  the  square  with  creosoted  blocks 
and  has  awarded  the  contract  for  the  same  to 
T.  W.  Quinn  of  Madison.  Wis.  The  work 
will  inlcude  12,000  sq.  yds.,  at  $2.30  per  sq.  yd. 
The  curbing  and  new  posts  will  bring  the  total 
up  to  $28,000. 

®The  City  Council  of  Marinette.  Wis.,  has 
let  the  contract  for  the  bulk  of  the  street  pav- 
ing work  in  the  city  to  Magnuson  &  Lundin 
at  $9,681.  Pavement  will  be  laid  on  Hattie  St., 
Maple  Ave.,  Grant  St..  and  Lewis  St.  John 
StriWer  secured  the  contract  for  paving  Stark- 
weather St..  and  putting  in  a  sewer  on  Sixth 
St.,  at  $4,155  and$4,501,  respectively. 

®James  Cape  &  Sons  Co.,  of  Racine,  Wis., 
has  been  awarded  the  contract  by  the  city  of 
South  Milwaukee.  Wis.,  for  the  paving  of  two 
of  the  main  streets  at  $2,5.000. 

®Geo.  Fittor  of  Black  Earth.  Wis.,  has 
been  aw-arded  the  contract  by  J.  C.  Shampnor, 
County  Highway  Commissioner,  at  the  Hotel 
National,  Mount  Horeb,  Wis.,  for  grading 
two  pieces  of  road  and  building  two  cul- 
verts at  $1,023,  located  in  the  town  of  Spring- 
dale.     Bids  were  opened  June  20. 

®Steve  Maden  of  Edgerton,  Wis.,  has  been 
awarded  the  contract  by  J.  C.  Shampnor. 
County  Highway  Commissioner,  at  the  Hotel 
National,  Mount  Horeb,  Wis.,  for  the  grad- 
ing of  two  pieces  of  road  and  culvert  in  the 
town  of  Springdale.  including  ],,560  yds.,  at 
$828.     Bids  were  opened  June  20. 

The  City  Commission  of  Superior,  Wis.,  has 
been  petitioned  by  property  owners  on  Iowa 
Ave.  for  a  concrete  oavement  from  Belknap 
St.  to  21st  St.,  to  be  24  ft.  wide.  J.  S.  Konkel 
is  Mayor. 

The  city  of  Wausau,  Wis.,  is  contemplating 
n.ivim?  several  streets  this  summer  and  fall. 
The  Citv  Council  has  taken  action  to  secure 
the  permanency  of  the  improvement. 

The  Board  of  Public  Works  of  Superior 
Wis.,  has  reported  the  estimated  cost  of  the 
proposed  paving  work  to  the  Citv  Commission 
The  estimated  cost  of  the  paving  for  Catlin 
.•\ve.  is  $2,214.  for  North  Eighth  St  1;IS13'' 
and  North  19th  St.,  $8,763. 

Canada. 

■fBids  will  he  received  until  7  p  m  Tulv 
29,  by  W.  H.  Mnnro.  Mayor,  Sault  Ste  AlRrie 
Ont  for  paving  including  6.300  sq  yds  of 
brick  on  concrete  base,  39.000  sq.  vds  'asphaltic 

^oaa"""''^  °J  '^>*"''""'  ""  =°""«e  base,  and 
(,^00  sq.  yds.  of  rocmac  or  macadam.  Official 
Julvertisement  will  be  found  elsewhere  in  this 
!?st!e. 
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Arkansas. 

^•Bids  will  be  received  until  1 :30  p.  m., 
July  31,  by  Golden  Lake  Drainage  District 
Xo.  11,  Mississippi  County,  Osceola,  Ark.,  for 
the  construction  of  11  bridges  to  be  of  wood 
or  steel.  Each  bid  must  be  accompanied  by  a 
certilied  check  or  cash  amounting  to  5  per 
cent  the  amount  bid.  J.  T.  Coston,  Osceola, 
.Ark.,  is  .Attorney.  W.  E.  Ayres,  Randolph 
Bldg.,  Memphis,  Tenn.,  is  Engineer. 

Citizens  of  Lepanto,  Ark.,  are  advocating 
the  construction  of  a  brige  across  Little  River 
in  that  town  and  efforts  will  be  made  to  se- 
cure the  co-operation  of  the  County  officials 
at  Harrisburg,  .Ark.  The  cost  of  the  structure 
proposed  would  probably  be  about  $1,600. 

It  is  reported  that  a  contract  will  be  let 
shortly  for  the  construction  of  a  steel  bridge 
over  the  Salina  River  at  Jenkins'  Ferry  near 
Leola,  Grant  County,  Ark.  It  is  hoped  to 
have  the  structure  completed  by  Sept.  1. 

California. 

®The  contract  for  the  construction  of  the 
bridge  over  the  Ventura  River  at  Ventura. 
Calif.,  has  been  awarded  by  the  Board  of 
County  Supervisors  to  the  Portland  Concrete 
Pile  Co.,  at  a  bid  of  $411,(52(1  This  bridge  is 
to  be  the  County's  part  towards  the  building 
of  the  Rincon  Beach  Boulevard.  It  will 
have  eight  arches,  each  120  ft.  in  length,  and 
have  a  roadway  of  20  ft.  It  will  be  all  of  con- 
crete and  reinforced  by  steel.  Work  will  be- 
gin  upon  it  immediately. 

©Board  of  Supervisors,  San  Joaquin  Coun- 
ty, Stockton,  Calif.,  has  awarded  the  contract 
for  the  construction  of  the  new  steel  bridge 
at  Bellota  to  M.  B.  White  at  a  bid  of  $8,938. 

The  City  Engineer  of  San  Diego,  Calif.,  has 
been  instructed  to  prepare  plans  for  the  con- 
struction of  bridges  at  22nd  and  Beardsley 
Sts.,  Oldtown  and  National  City  dike.  The 
Old  Town's  structure  may  be  of  concrete 
costing  about  $22,000.  It  is  also  proposed  by 
the  City  Council  to  complete  the  fill  under 
the  brige  at  Twenty-eighth  and  B :  to  con- 
struct a  bulkhead  under  the  .Adams  .Ave. 
bridge ;  to  repair  the  R  street  bridge  at  Thir- 
tv-?econd,  and  to  construct  a  ford  across  the 
river  north  of  the  County  Hospital.  .All  the 
improvements  are  expected  to  cost  $5"),()00. 

The  .Alameda  County  Board  of  Supervisors, 
Oakland,  Calif.,  has  authorized  the  construction 
of  the  Niles  bridge.  .According  to  the  resolu- 
tions adopted,  the  bridge  will  be  built  as 
planned  by  the  State  Highway  Commission, 
being  re-enforced  concrete,  having  a  road- 
way 24  ft.  in  width  and  five  spans  in  length, 
the  distance  between  the  arches  being  512  ft. 
Owing  to  the  project  having  been  declared 
of  an  emergency  nature,  little  tirne  will  be 
taken  to  consider  bids,  and  work  Will  com- 
mence within  a  short  time.  The  ma.ximum 
cost  of  the  bridge  has  been  estimated  at  $fio,- 
000,  but  it  is  believed  that  the  structure  can 
be  erected   for  $60,000. 

.An  election  will  be  held  at  Huntmgton 
Beach,  Calif.,  July  20,  by  Board  of  Super- 
visors, to  vote  on  the  proposition  to  issue 
bonds  amounting  to  $160,000  of  which  $100,000 
will    be   used    for  bridge   construction. 

Florida. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
6.  by  Board  of  Public  Works.  Tampa,  Fla.,  for 
constructing  reinforced  concrete  retaining 
walls  and  bulkhead  at  the  east  approach  to  the 
Fortune  St.  Bridge.    .Allen  Thomas  is  Clerk. 

Georgia. 

The   Finance   Committee,   .Augusta.   Ga.,   re- 
cently held  a  meeting  to  take  un  for  discussion 
the   matter  of  building  a  concrete  brige  over 
the  first  level  of  the  canal  at  Fifteenth  St. 
Illinois. 

4»Bids  will  be  received  at   A.   B.   Mueller's 

July 


bridge  to  be  built  in  Helvetia  Township,  Madi- 
son County.  Louis  Lory,  Jr.,  Town  Clerk, 
Highland,  Illinois.  Wirth  Bridge;  Span,  8 
ft.;  total  length,  26  ft.  Estimated  amount 
of  concrete,  56.2  cu.  yds. ;  reinforcing  steel, 
3,821  lbs.  Xearest  railroad  station.  Highland, 
about  3  miles.  $1.20  per  ton.  Present  bridge. 
Hall,  Highland,  Illinois,  up  to  1  p.  ni.,  July 
about  3  miles.  Washed  gravel  may  be  laid 
down  at  bridge  site  for  about  $1.2()  per  ton. 
Present  bridge,  6  foot,  wood  span.  Low  water 
flow,  dry ;  high  water  flow,  about  4%  ft.  deep. 
Excavation  in  clay.  Work  to  be  completed  on  or 
before  October  1,  1912.  More  detailed  infor- 
mation may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission  which  may  be  seen 
at  The  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway    Commission,    Springfield,    Illinois. 

•{•Notice  is  hereby  given  that  at  the  letting 
held  at  Ohio,  Illinois,  July  9,  1912,  for  the 
construction  of  three  bridges  to  be  built  in 
Ohio  Township,  Bureau  County,  all  bids  were 
rejected.  .A  reletting  will  be  held  for  this 
work  on  July  23,  1912,  at  2:00  o'clock  p.  m., 
at  the  Town  Clerk's  office,  Ohio,  Illinois. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,   Illinois. 

®H.  P.  Ratzlow  &  Co.,  have  been  awarded 
the  contract  for  the  construction  of  four  re- 
inforced concrete  bridges  in  Wvsox  Township, 
Carroll  Count v.  111.,  at  a  bid  of  $5,452.  J.  E. 
Miller,  Milledgeville,  111.,  is  Town  Clerk.  Bids 
were  opened   for  the  work  June  20. 

®The  contract  for  the  construction  of  the 
Klingeman  culvert  and  Sedlaech  bridge  in 
Edwardsville  Township,  Madison  County,  for 
whicli  bids  were  received  June  29,  has  been 
let  to  Lewy  Wenberg,  Edwardsville,  111.,  at 
$3,036.  Other  bids  received  for  the  structures 
were:  G  R.  Hvten,  Edwardsville.  Ill,  $3,562; 
Tonv  Hlad.  Edwardsville.  111.,  $3,612;  Joseph 
Klein,  Freeburg,  111.,  SSMO. 

At  a  recent  election,  according  to  advices 
from  Pekin,  111.,  the  Township  of  Tremont 
voted  for  the  construction  of  a  bridge  to  be 
placed  over  the  Mackinaw  River  at  BoUiger's 
ford.  . 

Indiana. 

•J«Bids  w-ill  be  received  until  2  p.  m..  Aug. 
5,  by  Board  of  Jasper  County  Commissioners, 
Rensselaer,  Ind.,  for  the  construction  of 
bridge  in  Kankakee  Township,  one  bridge  in 
Union  Township,  one  bridge  in  Walker  Town- 
ship and  three  bridges  in  Barkley  Township. 
J.  P.  Hammond  is  County  Auditor. 

®The  contract  for  the  construction  of  21 
bridges  in  Spencer  County,  Ind.,  has  been  let 
by  the  Board  of  Commissioners,  Rockport, 
Ind.,  to  the  Vincennes  Bridge  Co.,  Vincennes, 
Ind.  J.  T.  Stevens  is  County  .Auditor.  Bids 
were  opened  July  1. 

Iowa. 

4'Bids  will  be  received  until  i'  a.  m.,  July 
IT,  by  Horace  Susong,  City  Clerk.  Des 
Moines,  la.,  for  furnishing  and  erecting  tubu- 
lar pier  and  construction  of  two  ice  breakers 
at  South  East  Nintli  street  bridge.  Work 
to  begin  on  or  before  the  29th  dav  of  July, 
1912,  and  to  be  completed  on  or  before  the 
15th  day  of  September,  1912. 

®F.  W.  Leedham,  County  Auditor,  Clinton, 
Ta.,  has  let  the  contr.ict  for  the  construction 
of  sixteen  bridges  for  which  bids  were  re- 
ceived June  29.  as  follows :  Group  .A  and  C. 
including  9  reinforced  concrete  bridges,  in- 
volving 1.000  vds.  of  excavation,  850  yds.  of 
reinforced  concrete,  38,000  lbs.  of  steel  and 
1.000  ft.  of  1%-in.  pipe  railinir,  has  been  let 
to  Clinton  Bridge  &  Iron  Works,  Clinton,  la., 


Hall.   Highland,   Illinois,   up   to   1   p. 

20,  1912,  for  the  construction  of  one  reinforced 

.*- indicates  work  now  open  for  bids,    ©indicates  a  contract 


at  $10,(X)0;  Contract  B  including  7  reinforced 
concrete  bridges  involving  847  yds.  of  excava- 
tion, 740  cu.  yds.  of  concrete,  800  ft.  of  1%-in. 
pipe  railing,  and  41,600  lbs.  of  steel  to  J.  R. 
Kane,   Charlotte,  la.,  at  $10,000. 

®The  contract  for  removing  the  old  pier 
and  building  a  new  tubular  steel  pier  for  the 
bridge  over  the  Wapsie  River  connecting 
Scott  and  Clinton  Counties.  la.,  has  been 
awarded  to  the  Clinton  Bridge  &  Iron  Works, 
Clinton,  la.,  at  $2,180. 

®The  Cedar  Rapids  &  Iowa  City  Railway 
&  Light  Co.,  Cedar  Rapids,  la.,  has  let  the  con- 
tracts for  the  construction  of  three  large 
bridges  for  the  projected  Cedar  Rapids-Mt. 
Vernon  line  as  follows :  Bridge  over  Indi- 
ana Creek  and  one  over  Big  Creek  to  the 
Modern  Steel  Construction  Co.,  Waukesha, 
Wis. ;  bridge  over  Squaw  Creek  to  the  Blod- 
get  Construction  Co.,  Kansas  City,  Mo. 

The  plans  for  the  construction  of  the  pro- 
posed bridge  over  the  Raccoon  River  at  7th 
St..  Des  Moines,  la.,  will  be  completed  by  the 
Engineering  department  of  the  city  by  the 
first  meeting  in  August. 

Louisiana. 

•J"Bids  will  be  received  until  Sept.  4,  by  Po- 
lice Jury,  W.  H.  Harve.v,  Secretary,  Tallulah. 
La.,  for  the  construction  of  the  following 
bridges;  First — Over  Willow  Bayou  on  the 
road  leading  north  from  Tallulah,  80- ft.  span. 
Second — Over  Panther  Lake  on  the  road 
leading  north  from  Waverly,  64-ft.  span. 
Third — Over  Sut  Bayous  south  of  Waverly. 
120-ft.  span.  Fourth — Over  Little  Fork  soutf. 
of  Waverly.  Said  bridges  to  have  concrete 
abutments  and  capable  of  sustaining  the 
weight  of  a  20-ton  traction  engine.  Roadwav, 
12  ft. 

Michigan. 

^Bids  will  be  received  until  noon.  .Aug.  10. 
by  City  Commission.  Port  Huron.  Mich.,  for 
the  construction  of  a  bascule  lift  bridge  over 
the  Black  River  at  Port  Huron.  Plans  and 
specifications  are  on  file  with  the  City  Clerk, 
Gordon  Ross,  or  with  the  O.sborn  Engineering 
Co.,  740  Engineers'  Bldg..  Cleveland,  O. 

Plans  of  the  new  overhead  bridge  which 
the  Michigan  Central  Railroad  proposes  to 
construct  at  London  St.  to  replace  the  pres- 
ent W'ooden  structure,  have  been  presented  to 
the  City  Council  of  Windsor,  Mich.  .As  pro- 
posed the  bridge  will  be  of  steel  and  concrete 
and  will  be  56  ft.  in  width. 

The  Board  of  Marquette  County  Supervis- 
ors. Marquette,  Mich.,  has  been  petitioned  for 
the  construction  of  bridges  over  the  Little 
Dead  River  and  Boiscs  Creek,  7  and  10  miles 
north  of  the  city. 

Minnesota. 

.All  bids  received  July  8  for  the  construction 
of  a  50-ft.  steel  and  concrete  bridge  over  the 
Clearwater  River  at  Buzzic,  Minn.,  have  been 
rejected  by  J.  L.  George,  Beltrami  County 
.Auditor,   Bemidji.   Minn, 

Mississippi. 

4»Bids  will  be  received  until  .Aug.  .5,  by 
Board  of  County  Supervisors,  Batesville, 
Miss.,  for  the  con.struction  of  a  steel  bridge 
across  Hotopka  Creek  and  a  concrete  bridee 
over  Jones  ditch.  R.  W.  Draper  is  Clerk. 
®The  Board  of  Counlv  Supervisor<i,\"icksburg, 
Miss.,  has  awarded  the  contracts  for  the  con- 
struction of  the  Hagan's  place  bridge,  bridge 
near  Bovina  and  bridge  near  Folkes  Place  to 
the  Vicksburg  Boiler  &  Iron  Works.  The 
bids  received  were  as  follows :  For  building 
the  steel  bridge  near  H.igan's  place:  \'icks- 
burg  Boiler  &  Iron  Works,  concrete  and  with 
trough  plate,  $2,370:  \'icksburg  Boiler  &  Iron 
Works,  concrete  without  trough  plate,  $1,631  : 
Dutton  &  Jones  Foundrv  &•  Machine  Works, 
concrete  and  with  trough  plates.  $2,480;  Dut- 
ton &  Jones  Foundrv  &•  Machine  \\'orks,  con- 
crete  without   plate.     $1,810;      W.    T.    A'oung 
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Hri(!i;e  Co..  concrete  with  trough  plates, 
$.'.'il". :  W.  T.  Young  Bridge  Co..  woo.l  floor, 
jil.Tli;  lor  building  tlie  steel  bridge  near 
Bovma:  \V.  T.  Young  Bridge  Co.,  concrete 
with  trough  plates.  ?-Vi4.'i:  \V.  T.  Young 
Bridge  Co.,  wood  Hoor.  $1,745:  Vickslnirg 
Boiler  &  Iron  Works,  concrete  with  trough 
pi.  .  ,~ .  .7,,.  Vickshurg  Boiler  &  Iron  Works, 
■hout  trough  plates.  $l.ii.)l  ;  Dutton 
\  .  iMidry  &  .Slacliine  Work.s,  concrete 

with  trough  plates.  $2.4i;i';  Dutton  &  Jones 
Foundry  &  Machine  Works,  concrete  without 
trough  plates,  $I,"iiii:  Dutton  &  Jones  Foundry 
it  \iacliine  Works,  wooden  floor,  $l,(jtili:  for 
building  the  steel  bridge  near  Folkes  place; 
W,  T.  Young  Bridge  Co.,  concrete.  $1,721: 
W.  T.  Young  Bridge  Co.,  wood.  $1.39.'>:  Vicks- 
hurg Boiler  &  Iron  Works,  concrete.  $1,244; 
Dutton  &  Jones  Foundry  &  Machine  Works, 
concrete,  $1..)4-t:  Dutton  &  Jones  Foundry  & 
Machine  Works,  wood  floor,  $1,250. 

Missouri. 

Commissioners  01  Greene  Couiily.  Mo.. 
Springticld.  Mo.,  have  granted  the  petition  of 
llic  property  owners  in  the  vicinity  of  .\sh 
Grove  for  the  construction  of  a  steel  bridge. 
The  cost  of  the  improvement  is  esimated  at 
about  $2,000. 

Montana. 
®The  Board  of  Beaverhead  County  Com- 
missioners. Dillon.  Mont,  awarded  the  con- 
tr.ict  for  the  construction  of  the  i)li-ft.  bridge 
2t  Daly's  in  accordance  with  the  company's 
plans,  to  the  Midland  Bridge  Co.,  Kansas  Citv, 
Mo.,  at  $:?.487.  J.  S.  Baker  is  County  Clerk. 
Other  bids  received  on  the  work  according 
to  the  same  plans  were  as  follows :  Perhani 
&  Harris.  St.  .Anthony.  Idaho,  $3.7.50;  James 
J.  Burke  &  Co..  Salt  Lake  Citv,  Utah.  $:\Cm ; 
Charles  G.  Sheeley.  Denver.  Colorado.  $3.518 ; 
Rocky  Mountain  Bridge  Companv,  of  Living- 
ston, Montana,  $i.985;  Securitv  Bridge  Com- 
pany, of  Minneapolis,  Minn.,  $3,005;  O.  E. 
Peppard.  of  Missoula.  Montana,  $.3.(i00 ;  Mid- 
land Bridge  Companv.  of  Kansas  Citv.  Mo . 
$3,487..r.O. 

New  Hampshire. 
®The  City  Council  of  Dover.  X.  H..  at  a 
special  meeting  decided  to  let  the  contract  for 
the  reconstruction  of  the  Central  Ave.  bridge 
over  the  Cocheco  River  to  the  United  Con- 
struction Co..  .,f  Allanv,  \.  V  at  a  hid  of 
$23,434. 

New  York. 

It  was  voted  at  a  recent  meeting  of  the 
Common  Council,  .\ulnirn.  N.  Y..  to  secure  an 
engineer  to  devise  ineans  to  repair  the  "re«»in 
State  St.  bridge.  It  has  been  recommended 
•hat  the  structure  be  reinforced  and  tl-nt  a 
wood  block  pavement  be  laid  on  the  roadway. 

A  resolution  has  been  introduced  into  tlie 
Poyd  of  Supervisors.  Rochester,  N.  Y.,  pro- 
viding for  the  appointment  of  a  special  com- 
mittee to  investigate  the  practicabilitv.  neces- 
sity and  cost  of  building  the  proposed  bridge 
nvpr  the  river  at  Charlotte. 

Steps  are  being  taken  toward  the  repair  of 
'■■■■  ^  ""''  '''  '  '  "^t  bri'Iee  over  the  Chnconut 
'  '■;■  -'■  "f  Lestershire.  \".  Y.  The 

'!''.','  ■  -  ■  ^-'"■'■'  Railroad  will  probablv 
divide  the  expense 

North  Dakota. 

+Eids  will  be  received  until  10  a.  m..  July 
20.  by  Board  of  Countv  Cotnmissioners  .at  the 
office  of  M  H.  .Aaen.  County  .Auditor,  Willis- 
Inn.  V  r>nl.-..  for  the  constructinn  of  tl,c  fni. 
'  ■  ^;    One  steel  bridge,  2.5-ft.  span, 

poaches  Ki  11    long  .across  Beaver 
I  "e   Mofflund  postoflBce.   bridge   to 

e  the  prcseMt  water  level.     One 
■■■■  ■■'"    1^  miles  northwest  of  ilie 

' '  where  the  Beaver  Creek  in- 

u    line   tietween    sections   3 
I  "i..    l-'A,    Range  Ofi   W.,  with   20-ft 
•ipan  and  two  lii-ft.  approarhcs.   14   ft.  above 
•  -   '  vcl.     One  steel  bridge  across  Beaver 
■here   it    intersects   ihe   township   line 
1  .  I  an.l    l.i5.  R.-,nge  Uii  W..  20- ft    span 

(•■prr  tr   abutments    14    ft.   above   water   level 


tti  , 
and 


intersects  tlie  range  line  between  Ranges  V-i 
and  Ot),  20-ft.  span  and  concrete  abutments. 
One  steel  bridge  where  the  Painted  Woods 
Creek  intersects  the  section  line  between  sec- 
tions ()  and  7.  Twp.  154.  Range  101  W.,  to  be 
30-ft.  span  with  two  20-ft.  approaches,  14  ft. 
above  water  level.  One  steel  bridge  at  the 
point  where  the  Little  Muddy  Creek  intersects 
the  section  line  between  sections  18  and  10, 
Twp.  15(i,  Range  100  W.,  to  be  30-ft.  span  with 
20-ft.  approaches,  14  ft.  above  water  level. 
Bidders  to  furnish  plans  and  specifications 
with  their  tender  and  all  bids  to  be  accom- 
panied by  a  certified  check  in  an  amount 
equal  of  at  least  20  per  cent  of  their  bid. 

4«Bids  will  be  received  until  10  a.  m.,  July 
20,  by  -M.  H.  Aaen,  County  Auditor.  Willis- 
ton,  X.  Dak.,  for  furnishing  the  following  for 
bridge  construction :  6  pieces,  30-ft.,  1.5-in. 
I  beams;  2  pieces,  30-ft..  15-in.  channels;  8 
rail  posts.  l%xl%  L  4%  ft.  high;  4  hand  and 
guard  rails  32  ft.  long  l%xl%  Ls ;  Channels, 
rail  posts  and  rails  to  be  drilled  for  bolting, 
and  bolts  furnished  for  same;  12  pieces,  20-ft.. 
10-in.  Ls ;  4  pieces,  20-ft..  10-in.  channels ;  IG 
rail  posts  same  as  above,  with  8  guard  and 
hand  rails  22  ft.  long.  All  channels  and  guard 
rails  and  rail-posts  drilled  for  bolting  and 
bolts  for  same.  Price  to  be  F.  O.  B.  Willis- 
ton.  X.  D.  A  certified  check  in  the  amount  of 
$100  to  accompany  bids. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
20,  by  Board  of  Auglaize  County  Commission- 
ers, Wapakoneta,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
in  .accordance  with  plans  and  specifications  of 
the  concrete  bridge  abutment  for  the  Settlage 
bridge  over  Muddy  Creek  Ditch  in  Wash- 
ington Township.  A.  E.  Schafler  is  County 
.Auditor. 

^•Bids  will  be  received  until  1  p.  m.,  July 
20,  by  Board  of  Tuscarawas  Countv  Commis- 
sioners, Xew  Philadelphia,  O.,  for  the  con- 
struction of  creosote  block  floor  and  neces- 
sary steel  stringers  for  Trenton  .Ave.  bridge. 
Uhrichsville.  Each  bid  must  be  accompanied 
bv  a  cash  deposit  of  $-'>0.  W.  C.  Shott  is 
County  Auditor. 

^Bids  will  be  received  until  1  p.  m.,  July 
22,  by  Board  of  Lorain  County  Commission- 
ers, Lorain,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  new  stone 
abutment  for  Freeman  Bridge  in  LaGrange 
Township  on  the  Central  Road.  E.  L.  Ellen- 
bcrger  is  Clerk. 

•{•Bids  will  be  received  until  10  a.  in.,  Jul\- 
24,  by  Arthur  J.  Hatch,  Lucas  Countv  Sur- 
veyor, Toledo.  O.,  for  furnishing  the' neces- 
sary labor  and  material  for  the  construction 
of  concrete  abutments  on  Countv  Road  Xo 
481  over  Cedar  Creek.  A  certified  check  or 
c^fh  ;.niounting  to  $100  must  be  filed  with 
each  bid. 

•?«Bids  will  be  received  until  II  a.  ni.  Aua 
3.  by  Board  of  Cuyahoga  Countv  Commission- 
ers Cleveland.  O.,  for  the  construction  of 
I'ridee  work  per  report  No.  201->  culvert 
Euclid  Heights  Blvd..  Cleveland  '  Heiohts 
Township :  report  No.  2035.  abutments.  Canal 
road  over  Tinkers  Creek,  Newburgh  Town- 
ship, in  accordance  with  the  foriii  of  con- 
tract and  specifications  to  l,e  furnished  bv 
t'rank  K.  Lander.  Countv  Survevor  J  p 
Goldenbogen   is  Clerk.      '  ■      ■     j- 

^•Bids  will  be  received  until  11  a  m  A.u" 
3.  b>.  Baird  of  Cuyahoga  Countv  Commis- 
sioners Cleveand,  O..  for  the  construction 
of  bridge  w-ork  per  Report  No.  2012.  culvert 
Euclid  Heights  Blvd.,  Cleveland  Heights 
rownship  F.  R.  Lander  is  Countv  Surveyor 
J.   1-.  Goldenbogen  is  Clerk 

+Bids  will  be  received  until  noon.  Julv  « 
by  Director  of  Public  Service,  Cincinnati,  o' 
for  the  construction  of  a  reinforced  concrete 
bridge  over  the  West  Fork  Creek  on  Reekman 


St.,    and    miscellaneous    work    m    connection 

therewith.     Plans,  specifications  and  bl 

P-"'?'/  ,?"".  '"^   obtained   at   the   oliice   of   the 


d  blank  pre- 


nml  t..  a  depth  to  secure  good  footing      One 
steel  bridge  across  Dry  Fork  Creek  wliere  it 


Chief   Engineer.     Each   proposal  mn>ct   be  ac 
companied  by  a  bond  in  the  sum  of  $3  00,.   L 
.J   certified   check   on   a   solvent   bank   '      ' 
Keefe  is  Clerk. 


®Tlie  Board  of  Franklin  County  Commis- 
sioners, Columbus,  O.,  has  awarded  the  con- 
tract for  the  construction  complete,  excepting 
approaches,  of  a  reinforced  concrete  arch 
bridge  over  the  Olentangv  River,  to  C. 
El  ford,  E.  Broad,  Columbus,  O.,  at  $48,998. 
John  Scott  is  Clerk.  Bids  were  opened  July 
6. 

®The  William  Kupper  Construction  Co., 
Cleveland,  O..  has  been  awarded  the  contract 
for  the  construction  of  a  reinforced  concrete 
bridge  over  Doan  Brook,  in  Cleveland,  at  $3,- 
2;33.     Bids  were  opened  June  27. 

®The  contract  for  the  construction  of  a  20- 
ft.  span  bridge  in  Carbondale  has  been  award- 
ed by  the  Board  of  County  Commissioners, 
Athens.  O.,  to  Mills  &  Cass',  at  $4.25  per  cu. 
yd.  for  abutments  and  $0.50  per  cu.  yd.  of 
superstructure. 

A  committee  from  the  East  End  Improve- 
ment Club  recently  held  a  meeting  with  the 
Board  of  Control.  Youiigstown.  O..  and  the 
matter  of  the  proposed  bridge  in  that  section 
of  the  city  was  taken  up  for  discussion.  Own- 
ers of  property  which  is  likely  to  be  damaged 
by  the  improvement  will  he  interviewed. 

Representatives  of  the  Lake  Shore  &  Michi- 
gan Southern  (New  York  Central  Lines)  and 
Service  Director  Cow-ell.  Toledo.  O.,  recently 
held  a  conference  in  regard  to  the  details  for 
the  proposed  Fearing  St.  subway  which  is  to 
be  built,  it  is  said,  at  the  .Air  Line  Junction 
in  connection  with  the  company's  yards  and 
shop  extension. 

Commissioners  of  Delaware  County.  Dela- 
ware. O..  have  announced  their  intention  to 
build  a  new  bridge  over  Bokes  Creek  on  the 
River  road  on  the  west  side  of  Scioto  River  in 
Scioto  Township.  W.  H.  Bodurtha  is  County 
Auditor. 

The  East  Side  Improvement  Club,  Youngs- 
lown.  p.,  has  adopted  the  Oak  St.  bridge  plan 
providing  for  an  overhead  structure  from 
Hine  St..  in  Oak  St.,  to  Rayen  .Ave.  with  a 
43-ft.  street  leading  from  Rayen  to  Summit 
Ave.  The  cost  of  the  imrovement  is  esti- 
mated  at   about  $100,000. 

Oregon. 

®The  Lincoln  County  Court.  Toledo.  Ore., 
has  awarded  the  contract  for  the  construction 
of  a  UiO-ft.  steel  bridge  over  the  Siletz  River 
one-half  mile  south  of  Siletz  .Agency  to  R 
E.  :\Iieth,  Portland.  Ore.,  at  $9.7.50.  It  is 
planned  to  have  the  structure  completed  by 
N'oveniber  15. 

Pennsylvania. 

^•Bids  will  be  received  until  1  :30  p  m  Julv 
2..1.  by  Armm  Schotte,  Engineer  of  the  Com'- 
mission  for  the  Improvement  of  the  State 
Canal  Basms,  Port  of  Erie.  Erie.  Pa  for' fur- 
nishing all  labor  and  material  for  the  construc- 

",°"  f  nan'r""?^^"""  °*'  ''^='  ^'^''^  ^nd  bridges. 
about  000  ft.  long,  and  dredging  for  purposes 
of  oeepei.mg  the  canal  basins,  and  will  include 
all  excavations,  concrete,  timber  and  steel 
necessarv   for   the   purpose 

\v,u-     p       ■   Hendershot,   County   Controller, 

H^i'Vn  ""'"•,  ^t'  ^°'  "'^'  construction  of 
the  fol  owing  bridges:  In  Bear  Creek  Town- 
slnp,  No.  3.  reinforced  concrete  bridge  over 
Buttermilk  Falls  Creek  on  road  .lead  |f  f^'n^ 

im  Tn' P  I?  ^x"'"  ^•^^•^^"-  Appropriatfon 
^nn  V  ,  1  ■.^"*"'  T°^"sh'I>,  No.  2,  Reinforced 
concrete  bridge  over  Long  Ru„  „ear  the  r^^i 

m^'  No  ^1^"'  P-""/-"".  Ap^r^priadon 
sSOOO.  No.  3,  reinforced  concrete  bridee  over 
Long  Run  near  the  residence  of  'ChaHes 
Shellhammer,   on   road   leadin      '  ^"^i^'es 

Barre    to    Freeland 


M.   J. 


•fr indicates  work  now  open  for  bids,    ©indicates 


„    from   Wilkes- 

Q„       1      j:    -t ■,'■.■      -Appropriation    $700     Jn 

Sugarloaf  Township,  No.  1.  reinforced  con" 
Crete  bridge  over  Hofifman's  Run.  crossbg 
road  leading  from  Johnson's  Milf  to  Tank? 
Appronri.ition  $.550  No  ''  r^infor  ii 
Crete  bridge  over  Little'  SuVr  "a  '"c;'ek"o"n 
road  from  Conyngham  to  Nescopecl  An 
propnation  $1,200  Plans  ind  <^,  •.-'  •  "' 
can  be  seen  It  the  offi  ^of  t  e  SyTZ" 
"®Th';  P',  ?r/i""^f-'  Wilkelka  r  \^a 

Scti^^^n;;o^-j-,!'---ion^^^ 


a  contract  kt  recently. 


four  over- 
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head  street  bridges  to  be  erected  along  Ninth 
St.  from  Green  to  Callowhill  in  connection 
with  the  widening  of  the  tracks  to  Philadel- 
phia. 

®  The  County  Commissioners,  Mercer,  Pa., 
have  awarded  the  contract  for  the  construction 
of  the  superstructure  of  the  Lincohi  Ave. 
bridge.  Grove  Citv,  Pa.,  to  the  Canton  Bridge 
Co.,  Canton,  O.,  at  $6,227. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  over  Elk  Creek  on 
North  Broad  St.,  Ridgway,  Pa.,  has  been  let 
to  William  Dickinson,  Ridgway,  Pa.  G.  F. 
Greiner  is   Secy.,  Town   Council. 

The  Commissioners  of  Westmoreland  Coun- 
ty, Greensburg,  Pa.,  have  decided  to  let  a 
contract  for  the  construction  of  improvements 
to  the  Fo.xtown  bridge.  The  work  will  in- 
clude   the    reflooring   of   the   structure. 

Information  from  Washington,  Pa.,  states 
that  the  County  Court  has  decided  that  the 
new  bridge  at  West  Brownsville  be  constructed 
on  the  site  of  the  old  wooden  structure.  Ac- 
cording to  plans  prepared  by  Chaney  &  Arm- 
strong, Washington,  Pa.,  the  bridge  will  be 
678  ft.  long  with  a  24-ft.  roadway  and  6-ft. 
walk. 

Commissioners  of  Lycoming  County,  Wil- 
liamsport.  Pa.,  have  completed  plans  for  the 
erection  of  eight  new  bridges  throughout  the 
County  during  the  summer.  Thev  are  located 
as  follows :  Zimmermann's  Run  in  Pine 
Township:  Enelish  Run  at  English  Center; 
Wolf  Run  in  Wolf  Townshio ;  Sugar  Run  in 
Penn  Township :  Beaver  Run  in  Franklin 
Township;  Murray's  Run  in  Gamble  Town- 
ship :  Oak  Run  in  Muncy  Township  and  Mill 
Run  in  Gamble  Township.  Two  of  the  struc- 
tures will  be  of  iron  having  a  span  of  60  ft. 
All  bridges  possible  will  be  built  of  concrete. 

The  Shingiss-Haberman  Bridge  &  Tunnel 
Association,  Henry  H.  Hanna,  Vice  Chairman, 
Pittsburgh,  Pa.,  as  a  co-ordinate  plan  to  the 
proposed  tunnel,  is  at  work  on  a  project  to 
unite  the  various  populous  sections  of  the 
South  Hills  by  a  system  of  five  bridges  span- 
ning the  Sawmill  Run  Valley.  The  plan  is 
expected  to  give  South  Hills  residents  com- 
mon cause  in  their  campaign  for  a  tunnel  that 
will  give  them  a  short  cut  into  the   heart  of 


the  city.  The  proposition  has  been  definitely 
formulated  and  is  about  to  be  presented  to  the 
interested  residents  of  the  South  Hills.  As  two 
of  the  bridges  in  the  proposed  system  are  out- 
side of  the  city  limits,  both  the  county  and 
city  governments  will  be  called  upon  to  fi- 
nance the  plan. 

The  County  Commissioners  at  Easton,  Pa., 
have  taken  under  consideration  the  matter  of 
building  a  bridge  to  replace  the  old  wooden 
structure  between  Bethlehem  and  South  Beth- 
lehem. A  meeting  will  lie  held  to  discuss  the 
proposition  with  the  Lehigli  County  officials. 
South  Carolina. 

Plans  have  been  completed  by  M.  Goode 
Home,  University  of  South  Carolina  and  ac- 
cepted by  the  Board  of  County  Commission- 
ers, Columbia,  S.  C,  for  the  construction  of 
a  bridge  over  Hampton  Creek  on  the  Garner's 
Ferry  road.  The  structure  will  be  64  ft. 
long,  having  two  28  %-ft.  spans  witli  16-ft. 
roadway.  The  cost  of  the  improvement  is  es- 
timated at  $2,131. 

Tennessee. 

The  Cocke  County  Court,  Newport,  Tenn., 
at  a  recent  meeting  made  an  appropriation  of 
$4,817  for  the  construction  of  a  bridge  across 
the  Pigeon  River  at  the  Foreman  Ford  near 
the  property  of  Ed.  Burnett.  Citizens  in  the 
vicinity  of  the  structure  subscritaed  $1,400  for 
the  improvement. 

The  Henry  County  Court,  Paris.  Tenn.,  has 
made  an  appropriation  for  the  reconstruction 
of  bridges,  levees,  etc.,  destroyed  and  dam- 
aged  by  the  highwater  this  spring. 

Virginia. 

The  Finance  Conmiittee  has  reported  to  the 
City  Council  of  Richmond,  Va.,  a  resolution 
providing  for  the  construction  of  a  new  re- 
inforced concrete  bridge  over  the  tracks  of  the 
Fredericksburg  &  Potomac  at  the  entrance 
of  the  fair  grounds. 

Washington. 

It  has  been  definitely  decided  to  construct 
either  a  steel  or  concrete  viaduct  over  the 
Inland  Empire  System's  Coeur  d'Alene  line 
and  the  Spokane  &  International  tracks  at  the 


Northern  Pacific  R.  R.  subway  station  on  the 
Trent  Road,  Spokane,  Wash.  The  cost  of 
the  proposed  structure  is  estimated  at  about 
$20,000. 

Surveys  have  been  made  for  the  construc- 
tion of  the  proposed  bridge  at  Vancouver. 
Wash.,  and  a  meeting  was  recently  held  at  the 
rooms  of  the  Commercial  Club  to  proceed  with 
the  proposition.    A.  W.  Shaw  is  interested. 

Wisconsin. 

©According  to  information  received  from 
New  London.  Wis.,  the  contract  for  the  con- 
struction of  the  new  bridge  over  the  Wolf 
River  has  been  awarded  to  the  Worden-Allen 
Co.,  Milwaukee,  Wis. 

Advices  from  MadLson,  Wis.,  state  that  the 
Railroad  Commission  has  modified  its  former 
order  regarding  the  construction  of  the  West 
Algoma  St.  bridge  at  Oshkosh  by  providing 
that  the  double  leaf  bascule  type  be  adopted 
for  the  brid.ge,  the  draw  span  being  arranged 
for  one  man  operation.  The  Commission 
fixed  Sept.  5  as  the  date  when  complete  plans 
must  be  submitted,  and  decided  that  sixty 
days  after  their  approval  construction  must 
be  started.  The  roadway  for  the  bridge  shall 
be  28  ft.  wide  with  a  six-ft.  plank  sidewalk 
on  each  side.  The  street  car  company  must 
pay  $12,000  as  its  part  of  the  cost  of  construc- 
tion. 

Wyoming. 

All  bids  received  July  2,  by  Board  of 
Weston  County  Commissioners,  Newcastle. 
Wyo.,  for  the  construction  of  a  bridge  over 
Big  Beaver  Creek  have  been  rejected.  W.  O. 
Carlton  is  Clerk. 

Canada. 

^Bids  will  be  received  until  4  n.  m.,  July 
19,  by  Frank  Ness,  Secretary-Treasurer,  Kirk- 
field  P.irk,  P.  O.,  Man.,  for  the  construction- 
of  a  reinforced  concrete  bridge  across  Stur- 
geon Creek  on  Portage  Road.  Plans  and 
specifications  may  be  seen  at  the  Municipal 
Hall,  St.  Charles. 

City  of  Winnipeg,  has  plans  prepared  for 
the  erection  of  a  bridge  over  the  .\ssinibo;ne 
River  between  Arlington  and  Mitchell  Sts- 
T.   A.   Hunt  is  Citv  Solicitor. 


IRRIGATION,  DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

4»Bids  will  be  received  until  1  :30  p.  m.,  July 
31,  by  Golden  Lake  Drainage  District  No.  11, 
Mississippi  County,  Osceola,  Ark.,  for  the  con- 
struction of  42  miles  of  drainage  ditches, 
ranging  in  size  from  12  to  40  ft.  bottom,  re- 
quiring approximately  1.087..500  cu.  vds.  of 
excavation.  The  work  will  first  be  offered  in 
sections  and  then  as  a  whole.  The  contract 
will  be  awarded  to  the  bidder  or  bidders  most 
advantageous  to  the  drainage  district.  Bid- 
ders will  be  required  to  deposit  with  the  chair- 
man of  the  board  of  comtnissioners  cash  or 
certified  check  for  the  sum  of  $5,000,  or  bond 
to  be  approved  by  the  attorney  for  the  district 
At  the  same  time  and  place  said  commission- 
ers will  let  the  contract  for  the  construction 
of  11  bridges.  Bids  will  be  received  for  both 
wooden  and  steel  bridges  on  plans  and  speci- 
fications to  be  furnished  by  the  contractor 
himself.  Each  bid  must  be  accompanied  by 
certified  check,  cash,  or  bidder's  bond  to  be 
approved  by  the  attorney  for  the  district,  for 
5  per  cent  of  the  amount  of  the  bid.  This  is 
a  fine  proposition  from  a  contractor's  stand- 
point. The  ditch  touches  the  main  line  of 
the  St.  Louis  &  San  Francisco  R.  R.  in  three 
places,  and  the  work  is  therefore  very  accessi- 
ble. Maps,  profiles,  plans  and  specifications 
are  on  file  with  the  county  clerk  and  at  the 
office  of  J.  T.  Coston.  attorney,  Osceola,  Ark., 
but  bidders  are  specially  requested  to  corre- 
spond with  Willis  E.  Ayres,  Engineer,  Ran- 
dolph Bldg.,  Memphis.  Tenn. 

•{•Bids  will   be   received   until  2  p.  m.,  July 


for  the  construction  of  a  30-ft.  earth  dam,  500 
ft.  long,  core  wall,  spillway,  gate  house,  out- 
let pipe  and  bulk  head.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  H.  C.  Craw- 
ford, Cooperstown,  Pa.,  or  with  Hall  & 
Adams,  Engineers  Centerville,  la.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

California. 

A  committee  of  which  Stuart  F.  Hawley, 
Oakland,  Cal.,  is  a  member,  has  been  ap- 
pointed to  devise  a  plan  for  the  reclamation 
of  land  in  Northern  Yolo  and  Southern 
Colusa  counties  and  the  prevention  of  over- 
flow, by  the  cutting  of  a  canal  through  the 
Knight's  Landing  ridge. 

Idaho 

Commissioners  of  .^da  County,  Stephen 
Utter.  Clerk,  Boise,  Idaho,  will  hold  a  hear- 
ing July  23  on  the  petition  for  the  organiza- 
tion of  an  irrigation  district  to  be  known  as 
the  Boise  Citv  irrigation  di.strict.  which  pro- 
poses the  reclamation  and  irrigation  of  ap- 
proximately 25,000  acres  in  townships  1,  2 
and  3  north,  ranges  1  and  2  east,  B.  M. 

Illinois. 

^•Bids  will  be  rccci\cd  until  I  n.  m.,  July  22, 
bv  Commissioners  ot  Draittago  District  No.  2, 
Wallace  township,  LaSalle  County,  111.,  for 
deepening  and  cleaning  of  the  main  and 
branches.  The  work  will  include  a  total  yard- 
age of  about  25.303  cu.  vds.  of  earth.  W.  H. 
Irwin,  Ottawa^  111.,  is  ICncineer.  F.  O'Don- 
nell   is   President  of  the   Commisisoners.   Of- 


m. 
26,   by   Homer   C.   Crawford,   Centerville,    la., 

4. indicates  work  now  open  for  bids,    ©indicates  a  contract 


ficial  advertisement  will  be  found  elsewhere 
in  this  issue. 

•{•Bids  will  be  received  until  July  30,  at  the 
office  County  Clerk,  Oquawka,  111.,  by  the 
Commissioners  of  Henderson  County  Drain- 
age District  No.  2,  for  ditch  and  levee  work- 
involving  about  434,000  cu.  yds.  Haraian  En- 
gineering  Co.,    Peoria,   111.,   are   Engineers. 

®The  Northern  Construction  Co.,  Elkhart. 
Ind.,  has  been  awarded  the  contract,  at  $272,- 
400,  by  the  Inlet  Swamp  Drain.age  Commis- 
sioners, Dixon,  111.,  for  excavation  work  for 
its  ditch  system. 

Plans  have  been  prepared  for  the  drain- 
age by  tile  of  1,000  acres  of  land  in  Ridge- 
way  Township,  Gallatin  County,  for  the  Ten- 
nessee Drainage  District.  The  work  will  re- 
quire about  15,000  ft.  of  IS-in.  and  3.O00  ft.  of 
14-in.  tile.  W.  W.  Stokes.  Carmi,  111.,  is  the 
engineer. 

Iowa. 

4*Bids  will  be  received  until  0  a.  m..  Tulv 
23,  bv  W.  L.  Tang,  City  Clerk,  Fort  Dodge, 
la.,  for  furnisliing  the  necessary  labor  and 
material  for  the  construction  of  a  reinforced 
concrete  dam  at  a  point  north  of  the  upper 
River  bridge  and  not  more  than  50  ft.  north 
of  the  bridge  in  Fort  Dodge,  la.  .Ml  bidders 
will  be  required  to  furnish  complete  descrip- 
tion of  improvement,  detailed  drawings  show- 
ing plan  and  design  of  dam  in  finished  condi- 
tion, ready  for  installation  of  wheels,  tur- 
bines, and  all  other  equipment  necessary  for 
developing  power  from  nower  dam,  such  as 
gates  and  spillway  also  fishwNiy.  Design  must 
provide   for  a  cast   iron   service  pipe,  20  ins. 

let  recently. 
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•  r.   to   be   built    into    the     masonry 

t  least  30  ft.    above     or     up     the 

2(1     ft.     below      or      down      the 

river.     Design   nnist  also   be  accompanied  by 

oomplrfe  epccitications  for  material  to  be  used 

.■I  ■  of   the   work.     Work  to  ne 

:.r  than   Dec.  1st,  1!»1-.'.   Hids 

!.Mi-      ,    i,  .iMi    ..M  the  Dam  proper  with  pipe 

n-urrid  to  above  in  place  and  completed  dam 

rcaily    for  the   installation  of  the  proper  and 

necessary   machinery    for   utilizing  the   power 

which  may  be  developed  from  the  Dam.      .MI 

''■'  ■  fcct  to  the  approval  of  city  council 

r  or  enRineer  selected  by  the  city 

c  ...  .11    i'i    that   purpose. 

•J"|{ids  will  be  received  until  1  p.  m.,  July 
2.'),  it  is  said,  by  J.  R.  Martin,  County  Audi- 
tor, Emnietsburg.  la.,  for  the  construction  of 
improvements  in  Drainage  District  No.  .50. 
The  work  will  aggregate  about  1.5,000  ft,  of 
tile  ditch. 

+Bids  will  be  received  until  1 :30  p.  m.. 
.Aug.  I],  by  County  .\uditor,  Fort  Dodge,  la., 
acciiriling  to  reports,  for  the  construction  of 
overtliiw  drains  in  Webster-Wright  Drainage 
District  \o.  00-40  including  about  1,100  ft.  of 
drain 

Louisiana. 

'SThe  Lafourche  Levee  Board  has  awarded 
the  contract  for  closing  the  Hvmetia  crevasse 
to  Doulet  &  Williams,  Xew  '  Orleans.  The 
contract  was  awarded  on  the  basis  of  actual 
cost  plus  2.5  per  cent.  The  work  calls  for 
the  construction  of  a  piling  dam  across  the 
channel  1.0.50  ft.  long.  It  will  be  across  the 
balture  about  1,200  ft.  back  from  the  river 
following,  the  road  near  the  path  of  the  old 
levee  at  that  point.  The  water  through  the 
channel  is  from  1.5  to  2.5  ft.  deep  where  the 
work  nuist  be  done.  The  estimated  cost  is 
about  $23.fM)0. 

The  Board  of  Commissioners  of  the  Coulee 
De  Jon  Drainage  District.  .X.  M.  Smith,  Sec- 
retary-, Kaplan,  La.,  will  oncn  bids  on  Julv  If), 
for  the  purchase  of  a  drainage  bond  issue 
amounting  to  $.15,000. 

Property  owners  in  the  "Horseshoe"  neigh- 
borhood, west  of  .\lexandria.  La.,  have  de- 
cided to  form  a  drainage  district  comprising 
•5.*>00  acres  of  farming  lands.  Fund  has  been 
subscribed  to  have  a  preliminarv  survey  of  the 
lands  made  previous  to  applying  to  the  Rap- 
ides Parish  Police  Jurv  to  allow  the  forma- 
tion of  the  district.  Besides  draining  lands 
already  under  cultivation,  a  quantity  of  swamp 
land  will  be  reclaimed. 

The  Red  River,  .-Xtchafalaya  and  Bavou 
Boluf  Uvee  Board,  E.  J.  Richard,  President. 

■,r^Tj"''-  ^?-  ''*'  ^^^  P'3"S  made  for 
ILiNHi.iMHi  cu.  yds.  of  levee  reconstruction  work 
Ihe  work  calls  for  the  reconstruction  of  the 
Icvccs  from  Lon.-  Bridge  to  Coco  Point  and 
from  RordelonviIIe  to  Hamburg  on  Bayou 
from  KIba  to  Mellville  on  the 
from  Davenport  to  Egg  Bend 
and  the  construction  of  a  new 
IS  on  Bavou  Crevasse.  Frank 
Orleans.  L.n.,  is  State  Engineer 
Michigan. 


Des   Glaizcs 
.\fchafalava 

on  '^    •   •■■ 


Till" 
siriiv  I 


"be  received,  it  is  reported,  until 
..-il'er  R.  Carven,   County   Drain 


^tason 


■     .      „,      .     ^''cl>..    for    the    con- 
■11  oi   the  Woodworth   Drain  in  Leslie 

ti>wn-bip. 


,..*^,       ,-'""  '"■  '■'^ceivcd  until  10  a.  m     ruK- 

H     '■^    rnuntv    Drain    Commissioner    at    the 

•   W  ill  Boatman.  Hamlin  township 

Mich.,   for  the  construction  of 

,,^  ^       .  Hram.   l.Tlfi   ft.   long  requiring 

•J-l'   '-  will  be  received  until  Tulv  10    bv  T 

7cr     County      Drain      Cnmmissi.VncV 

.Mich.,  at  the  store  of  W    M    Mcr- 

nr-      >•     '"' f =""i'f"-  "ioutheast  of  Montgom- 

r  :,  ■•  J""'   dffPci'ng  and   tiling   a   por- 

.I'c  Rowe  drain. 

Minnesota. 

-^f■^f  ■  M  t,c  received  until  2  p.  m.,  .\ug 
rge.  .\,,ditnr  of  Beltrami  Gnin- 
hnn..    for   the   construction    of 

"^r.     •  '°'i'^"^'^  '"  Towns   1,59 

'.  .  -^l-  t«?  miles  fron  R.  R.,  Bel- 

•■    «<^"'-'lmg   to     t!,.    ,,ian,     ..,„,, 


specilkatioiis  of  the  engineer  now  on  hie  in 
the  office  of  the  clerk  of  court.  Said  ditch 
as  surveyed  by  the  engineer  is  about  twelve 
miles  long,  and  the  estimated  number  of  yards 
of  dirt  to  be  excavated  is  about  103,766  cu. 
yds. :  total  estimated  cost  of  the  construction 
of  said  ditch  being  about  $17,000,  including 
highway.  Maximum  cut  7.S  ft.,  average  cut 
•5.0  feet.  Bids  will  be  received  for  the  work 
as  one  job  or  for  one  or  more  sections  of  said 
work.  Each  bid  must  be  accompanied  by  a 
certified  check  on  a  national  bank  or  trust 
company  for  not  less  than  10  per  cent  of 
the  bid. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
I.  by  J.  L.  George.  Auditor  Beltrami  County, 
Beniidji.  Minn.,  for  the  construction  of  Ju- 
dicial ditch  No,  10,  located  in  Towns  1-52  and 
1.5.3.  Range  30,  four  miles  from  R.  R.,  Bel- 
trami County,  with  good  roads  to  almost  any 
part  of  the  ditch,  according  to  the  plans  and 
specifications  of  the  engineer.  Can  be  ban- 
died cither  as  a  floater  or  dry  land  job.  Said 
ditch  as  surveyed  by  the  engineer  is  about 
27  miles  long,  and  the  estimated  numlier  of 
yards  of  dirt  to  be  excavated  is  about  316,000 
cu.  yds.;  total  estimated  cost  of  the  construc- 
tion of  said  ditch  being  about  $43,000  includ- 
ing highway.  Maximum  clut  10.03  ft.,  average 
cut  -5.34  ft.  Bids  will  be  received  for  the 
work  as  one  job  or  for  one  or  more  sections 
of  said  work.  Each  bid  must  be  accnn:- 
panied  by  a  certified  check  on  a  natinnal  linnk 
or  trust  company  for  not  less  than  In  per  cent 
of  the  bid. 

Mississippi. 

®The  Board  of  Levee  Coniinissioners  tor 
the  Yazoo  Mississippi  Delta  at  a  meeting  at 
Clarkesdale,  Miss.,  awarded  the  contract  for 
building  an  extension  of  the  Star  Landing 
levee  to  Martin  Jennings,  Memphis,  Tenii. 
The  new  levee  will  be  of  increased  size  and 
proportions  above  the  present  high  standard 
of  the  levees  of  this  district,  and  when  com- 
pleted will  be  approximately  -5  ft.  above  the 
floods  of  the  present  year  with  an  increased 
crown  and  a  banquette  40  ft.  in  width 

®R.  H.  &  G.  A.  McWilliams,  Memphis, 
Tenn.,  and  Chicago,  III.  have  been  awarded 
the  contract  for  clearing  right  of  way  and 
excavating  about  13  miles  of  canal  for  tlie 
Topashaw  Swamn  Land  District  of  Calhoun 
County,  Miss.  The  work  calls  for  .529,426  cu. 
yds.  of  earth  excavation,  the  contract  nrice 
being  7  cts.  Bids  were  opened  Julv  3  at  Slate 
Sprinss.  Miss, 

Bids  were  opened  Julv  11  bv  the  U  S  Enoj- 
neer,  Mississippi  River  Commission,  Third  dTs- 

I'pftn  nYA''''''™''V  ^^'?^-  ^"^  '■■instructing  about 
1  600,000  cu.  yds.  of  earthworks  in  the  Third 

Vn"S'-,    ^^r-^^"  '°'''«'"  Yazoo  Levee  District 
at  Beulah.  Miss..  Stations  20.50-220.5   bids  were 
taken   on  7  scction.s.     Roach.   Stansell  &  Co 
Meniphis.  Tenn..  bid  33.00  cts.  on  Sections  1 
ind  2  of  100,000  cu.  yds.  each,  offering  to  take 
bo  h  .sections  or  none:  Allen  &  Stac^,  Green- 
VI  e,  Miss.,  bid  33%  cts.  on  Section  .3  of  100- 
L'V  '•  f."''  Eatherly  &  Richards,  Green- 
\ille.  Miss.,  bid  34  cts.  for  Section  4  (100,000 
noooooV         \  s   were  received  on  Section  .5 
(100,000  cu.  yds.)    and   Section   7    (90  000  cu 
On   Section   6   Roach.   Stansell  &  Co 
No  bids  were  received   on   the 
section   m   the    Upper    Tenses 
Levee  District  at  Lake  Jefferson.' Ark      Fo 

tk^'w  t";''^'  if\"'  ^'  P«"'her  Forest, 
•Ark.,  w.  T.  &  E.  M.  Lowrance  &  Co..  Mem- 
phis., Tenn.,  bid  .51.0  cts.  on   the 


vds.L 

bid  33.0  cts. 

60.000   cu.   vd 


Linnan  Bros;..  Lake^r^^idV;;;:;:!:'    "!''"   ^ 

iss.,  and 
Vicksburg. 


>.idofR.T.cipkj&a,::x«;^;-ij<2)fo 

(3)    for  bid   of  Helgason    B 
-Mis.s. : 


Section 
Section 
Section 
.Section 


■I... 


(]) 

.     .3K 
■      .370 

.     .■■:<<:) 


(2) 
so.sc.-; 


•J»ind'.:-5-«5 


Montana. 

•{•Bids  will  be  received  until 
by    Lnited    States    Reclamation    Se- 


?0.aso 

.400 

.-ISO 
.:;!>0 


work  now  open  for  bids.    ®  indie 


P;  ni.,  .vug,  .'?, 
Na- 


tional Bank  of  Montana  Bldg..  Helena,  Moiit., 
for  furnishing  steel  head,gates  and  accessories 
for  canals  and  laterals  in  the  Northern  Di- 
vision. A.  P.  Davis  is  Acting  Director.  Of- 
ficial advertisements  will  be  found  elsewhere 
in  this  issue. 

•J-Bids  will  be  received  until  2  p.  m.,  .\ug.  9, 
by  U.  S.  Reclamation  Service,  Savage,  Mont., 
for  earthwork  and  structures  on  the  extension 
of  the  Main  Canal  and  lateral  systems.  Lower 
Yellowstone  project.  The  work  involves  ap- 
proximately 145,000  cu.  yds.  of  excavation,  200 
cu,  yds,  of  excavation.  200  cu,  yds,  of  rein- 
forced concrete,  and  the  placing  in  structures 
of  .35,000  ft.  B,  M.  lumber.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

New  York. 

•{•Bids  will  be  received  until  noon,  .Vug.  C), 
by  Duncan  W,  Peck,  Superintendent  of  Pub- 
lic Works,  State  of  New  York,  ,\Ibany,  N. 
Y.,  for  the  construction  of  Barge  canal  ter- 
minals pursuant  to  the  provisions  of  Chapter 
746,  Laws  of  1911.  as  follows:  1.  Terminal 
Contract  No,  1.  For  constructing  a  terminal 
at  Ithaca.  Tompkins  county,  2,  Terminal 
Contract  No.  3.  For  constructing  a  terminal 
at  Little  Falls,  Herkimer  county,  3,  Termi- 
nal Contract  No,  5.  For  constructing  a  ter- 
minal at  Mechanicsville,  Saratoga  county. 
Plans  may  be  seen  and  detailed  specifications, 
engineer's  estimate  of  quantities,  proposal 
blanks,  form  of  contract  and  bonds  required 
and  other  information  for  proposers  inay  be 
had  at  the  office  of  the  Superintendent  of 
Public  Works  at  .Albany,  N,  Y„  at  the  office  of 
the  .Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division  at  Syracuse,  N.  Y. : 
at  the  office  of  the  Assistant  Superintendent  of 
Public  Works  for  the  Western  Division  at 
Rochester,  N.  Y, ;  and  at  the  canal  office, 
Spaulding's  Exchange,  Buffalo,  N.  Y.  Copies 
of  detailed  plans  or  drawings  may  be  obtained 
from  the  State  Engineer  and  Surveyor  at 
•Albany,  N.  Y„  upon  payment  to  him  of  the 
cost  of  producing  them. 

Ohio. 

Bids  were  opened  Julv  8  by  the  Department 
of  Public  Service,  C.  J.  Gross,  Secretary,  Day- 
ton,   0„    for    the   improvement   of    the    Great 


ates  a  contract 


Miami  River,  J,  C,  Garland  &  Co,  of  Toledo, 
0„  submitted  a  bid  of  $.594,501,  This  being 
the  only  bid  submitted  and  being  in  excess  of 
the  Engineer's  estimate  and  the  amount  of 
money  provided  for  this  improvement,  it  was 
rejected.  This  contract  calls  for  1,200,000  cu. 
yds.,  levee  construction,  including  concrete  re- 
taining walls,  sewers,  riprap,  1.50  ft  steel 
truss  bridge,  piling  and  other  work, 

Tennessee. 

.^o*l,^"lf/•''U'^'■'^''''''■'^■'^  ""''I  '1  a,  ni„  July 
20,  by  Maj.  Clark  S.  Smith,  U,  S,   Engineer. 

wrfSn  "■  ^^"T-  ^"/  ^'^  construction  of  about 
o3.j,000  cu,  yds,  of  earthwork  in  the  Upper 
and  Lower  St.  Francis  Levee  Districts  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

Memphis,  Tenn.,  and  Vicinity. 

(REGUL.^R    CORRESPOXnENTE, ") 

•^Levee  lettings  are  coming  th^ck  and  fast 
these  days.  Never  in  the  history  of  the  levee 
system  has  so  much  work  been  offered  in  one 
season  and  perhaps  never  again  wiU  such  a 
condition  prevail.  The  latest  bidd  ng  to  be 
announced  is   that   of   Maj     Clarke   SmiVv,  It 

vLTr   i;%rLrrJT^'  '"  '^'  Lowfer  and 

time' wo'rk,'^?tTeSc;ed- that  'T^  '>'' 
necMnimber  of  U^!^^A^\^i^ 

Ark,,  crevass,  the  work,  comprisinr'gO  000  cu 

tors   cared   t'o   tackle  th^^  ■■^''  co"trac- 

thoufht  tha  a  ?er  the  n,?™P°''*'°"-  I*  is 
and  Harbor  bill  Roch  11  faft^n  will'  ^''T 
?n-en  the  White  River  ^york^';,'  V^^'^^ 
let  recently. 
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were  the  low  bidders  July  1st,  Maj.  Smith  at 
the  time  deciding  to  hold  the  bids  up  tempo- 
rarily. In  this  White  River  job  there  are  over 
700,000  cu.  .yds. 

®0n  July  11,  Maj.  J.  A.  Woodruiif  opened 
bids  at  Vicksburg  for  the  building  of  1,600,000 
cu.  yds.  of  new  levee,  but  deemed  the  prices 
too  high  and  rejected  the  w-hole  lot.  The  work 
comprised  the  building  of  new  loops  at  Bueh- 
lah.  Miss.,  Panther  Forrest,  Ark.,  and  Salem. 
La.,  all  previously  mentioned  in  these  columns 
and  fully  described  at  the  time  of  the  first  let- 
ting, the  bidding  on  the  11th  being  the  second 
offering  of  the  work.  However,  the  Lousinana 
State  Levee  Board  agreed  that  if  Maj.  Wood- 
ruff w-ould  award  Salem  break,  they  would  be 
willin  gto  pay  '7V2  cts.  on  the  contract,  so 
Helgason,  Clarke  &  Co.  of  Vicksburg  were 
given  this  contract  at  37%  cts.  per  yard,  the 
United  States  paying  30  cts.  for  its  part.  On 
Buehlah,  Roach  &  Stansell  bid  34  cts.  and  the 
low  figure  on  Panther  Forrest  was  51.9  cts., 
all  three  being  higher  than  the  figures  submit- 
ted at  the  first  letting. 

With  the  fine  prospects  of  money  making 
in  the  dirt  moving  line,  there  seems  to  be  a 
wild  scramble  on  the  part  of  old  timers  to 
get  back  in  the  "swim."  Gene  Richards,  who 
has  been  operating  for  Roach  &  Stansell  at 
their  big  shovel  plant,  announces  that  he  has 
secured  the  backing  of  Dr.  Fatherly  and  in- 
tends to  make  up  an  outfit  and  take  a  rake 
at  some  of  the  juicy  pickings.  Gene  is  a  hum- 
mer at  this  game  and  will  pay  his  outfit  out 
in  a  short  while.  Bill  Stephenson,  who  is 
also  with  Roach  &  Stansell.  says  that  he  in- 
tends opening  up  shop  for  himself,  and  there 
are  dozens  of  others,  some  of  \vhom  had  an- 
nounced their  intention  of  giving  the  river 
work  a  wide  berth,  who  are  now  breaking 
their  necks  .getting  back  on  the  big  stream. 
In  fact,  no  one  would  be  a  bit  surprised  to 
see  Dan  Jacks.  Ed  Mosely,  and  all  the  rest 
of  the  gang  who  hit  it  West,  turn  up  any 
dav-  and  hustle  up  a  job.  With  the  high  prices 
now  prevailing,  no  one  can  hardly  help  from 
making  money,  even  with  the  high  cost  of 
feed,  and  the  rise  in  live  stock  values.  To 
quote  an  example.  The  Ferguson  loop,  which 
was  offered  by  Major  Clarke  S.  Smith  on 
July  1st,  was  let  several  years  ago  for  a  trifle 
over  13  cents  per  yard.  At  this  last  letting, 
the  lowest  bid  received  on  this  contract  was 
28.41  cents,  and  it  is  a  foregone  conclusion 
that  there  must  he  some  money  in  it  at  this 
rate,  over  twice  the  old  time  prices. 

Mr.  George  W.  Fuller.  Consulting  Engineer 
of  New  York,  spent  a  few  days  in  Memphis 
recently,  making  up  a  report  on  the  flood  sit- 
uation in  North  ^Iemphis.  Mr,  Fuller  advo- 
cates the  construction  of  a  levee  down  the 
■northern  part  of  Front  Street  and  the  divert- 
ing of  Bayou  Gayosa  to  the  river  in  the  south- 
ern part  of  the  city.  City  officials  say  they 
are  ready  to  furnish  the  necessary  funds  as 
soon  as  some  method  is  arrived  at.  and  Mr. 
Fuller's  plans  will  be  given  every  considera- 
tion. 

The  City  Fathers  have  said  that  the  Illinois 
Centra!  road  must  begin  immediate  work  on 
the  viaduct  over  its  McLemore  Avenue  cross- 
ings. Judge  A.  D.  Miner.  Assistant  General 
Counsel  for  the  road,  asked  that  an  extension 
of  time  be  made  on  the  thirty  days  given 
by  the  city  and  stated  that  if  this  could  be 
granted  the  matter  would  be  taken  under  con- 
sideration at  once. 

Major  Clarke  S.  Smith.  LTnited  States  En- 
fiineer  at  this  point,  is  in  receipt  of  a  copy 
of  the  resolutions  adopted  at  the  last  meet- 
ing of  the  St.  Francis  Levee  Board,  in  which 
the  Board  extended  to  Major  Smith  and  his 
assistants,  Messrs.  Kerr  and  Gardner,  hearty 
thanks  for  the  assistance  rendered  during  the 
overflow  period. 

Within  the  near  future.  Tate  County,  Mis- 
sissippi, will  have  a  nice  lot  of  road  work  to 
construct,  which,  with  the  roads  now  down, 
will  give  the  territory  adjoining  Coldwater. 
Miss.,  a  splendid  highway  system. 

Again  the  question  of  what  to  do  about  the 
levee  through  Hatchie  bottoms,  along  which 
runs  the  Memphis-Cuba  road,  has  bobbed  up. 
The  contractors  on  this  line  say  that  it  is  ab- 


solutely impossible  to  build  a  levee  that  will 
stand,  as  the  only  dirt  available  is  not  suitable 
for  levee  construction.  St.  George  Richardson 
has  tried  every  scheme  known  to  the  profes- 
sion, but  the  levee  keeps  sloughing  off  with 
each  rise  of  the  river.  Bob  Cheshire  and 
Carey  Brothers  are  on  this  contract,  and  all 
tliese  boys  are  .\  1  at  levee  building,  and  when 
they  cannot  make  a  levee  hold,  it  looks  as  if 
no  one  can. 

Residents  in  Mississippi,  near  the  Horn  Lake 
Road,  are  asking  for  a  bridge  over  Horn  Lake 
Creek,  which,  in  connection  with  the  fine 
gravel  road  now  under  construction  in  Desota 
County,  will  give  them  a  good  wagon  road 
into  Memphis.  Nothing  has  been  decided  as 
yet   in  the  matter. 

Memphis  officials  have  withdrawn  from  the 
effort  to  push  the  condemnation  suit  for  pos- 
session of  the  Old  Southern  R.  R.  yards, 
which  the  Park  Commissioners  desire  to  con- 
vert into  a  park.  Col.  Galloway,  however, 
states  that  the  Park  Commission  will  push 
ri.ght  along  in  the  fight,  and  will  endeavor  to 
get  some  decision  within  the  very  near  future. 
This  matter  has  now  been  hanging  fire  for 
some  two  years,  since  the  legislature  author- 
ized the  payment  of  about  half  a  million  for 
this  site. 

The  Lake  View  Traction  Co.  has  been  re- 
organized imder  the  control  of  a  new  syndi- 
cate, and  those  interested  state  that  the  orig- 
inal plan  of  extension  and  improvement  will 
be  carried  out.  and  the  line  extended  through 
Memphis  towards  Collierville.  .\mong  those 
present  at  the  reorganizers'  meeting  were  Sen- 
ator Percy,  Benjamin  Hirsch.  Walter  Good- 
man, James  Robinson  and  J.  E.  McCaddan. 
who  is  representing  the  interests  of  the  estate 
of  the  late  Ed.  Manigan.  Senator  Percy  and 
Attorne\-  Hirsch  have  only  recentl.v  returned 
to  the  city  from  a  trip  to  St.  Louis  for  the 
purpose  of  conference  with  Festus  J.  Wade, 
President  of  the  Mercantile  Trust  Co.  Defi- 
nite announcements  are  looked  for  soon. 

On  July  1st  Major  Clarke  S.  Smith  received 
bids  on  levee  work  amounting  to  approximate- 
ly 1.000,000  vds.,  but.  owing  to  the  total  bid 
being  more  than  the  appropriation  on  hand,  no 
award  was  made.  !Major  Smith,  however,  has 
asked  for  an  additional  amount,  and  expects 
to  be  in  position  to  make  award  later.  The 
following  tabulation  of  bids  will  show  the 
prices  asked  for  this  work : 


Vaccine  treatment,  as  the  only  means  of  pre- 
venting this  plague  is  vaccination,  for  once  it 
gets  hold,  there  is  no  cure.  The  state  has 
placed  a  penalty  on  the  failure  to  immediately 
cremate  carcasses  of  animals  killed  by  the  dis- 
ease. Mr.  Ranck  states  that  any  one  needing 
information  or  help  can  obtain  same  by  taking 
up  the  matter  with  his  office. 

At  the  meeting  of  the  Mississippi  Levee 
Board,  held  at  Greenville  on  July  8th,  the  fol- 
lowing officers  were  elected :  C.  R.  Smith  of 
Cleveland,  Bolivcr  County,  was  elected  presi- 
dent by  a  unanimous  vote ;  L.  P.  Smith  was 
elected  secretary  and  treasurer ;  the  Hon.  Wal- 
ton Shields  was  elected  attorney  for  his  second 
term,  and  Chief  Engineer  W.  J.  Schackleford 
and  Chief  Assistant  Engineer  Robert  Sonier- 
ville  were  re-elected.  Mr.  Smith  says  that  the 
board  will  have  practically  all  levees  in  shape 
to  stand  the  next  rise.  -\s  directors,  the  fol- 
lowing gentlemen,  all  prominent  figures  in  the 
levee  line,  were  appointed.  C.  R.  Smith  and 
Dr.  J.  C.  Brooks  of  Boliver  County,  G.  M. 
Baggett  of  Sharkey  County,  J.  W.  Boyd  of  Is- 
saquena, Dr.  J.  T.  Atturbury  and  Dr.  J.  D. 
Smythe  of  Washington  County. 

Maj,  Clarke  S.  Smith,  who  for  many  years 
has  been  in  charge  of  the  levee  system  on  the 
Mississippi  River,  first  at  Vicksburg  and  for 
the  past  two  years  in  Memphis,  has  been  pri- 
moted  to  the  position  of  Secretary  of  the  Mis- 
sissippi Commission,  with  headquarters  at  St. 
Louis,  succeeding  Col.  Potter,  who  has  been 
given  an  enviable  position  with  the  government 
at  St.  Paul.  Major  Smith  in  turn  is  succeeded 
at  Memphis  by  Major  Markham.  engineer  of 
the  District  of  Columbia.  Major  Smith  on  his 
departure  in  September,  when  the  change  is 
made  effective,  will  carry  with  him  the  highest 
esteem  of  all  the  levee  builders  with  whom  he 
had  business  dealings,  and  while  all  regret  his 
departure  from  this  field,  a  feeling  of  genuine 
gladness  is  in  the  hearts  of  all  the  boys  at  his 
extreme  good  fortune.  Major  Smith  knew  the 
levee  game  from  start  to  finish.  He  was  above 
all  things  eminently  fair  in  his  every  dealing 
and  his  decisions  on  all  questions  were  always 
accepted  as  being  just  and  final. 

Those  people  who  may  expect  protection 
from  the  next  flood  in  counties  near  Panther 
Forrest  and  Buehlah  breaks  have  very  slim 
chances  of  their  expectations  coming  true,  ac- 


Geo.   n.  Lacy  &  Co..  Arkansas  City 

John  G.  Sessions,  Jlemphis  

A.   E.   Parlier,  Garland  City.  Ark 

Roach.  Stansell  &  Co.,  Memphis 


Station  Numbers. 
22/33        47/45         48/37        49/29        61/44 

to  to  to  to  to 

23/22        48/37        49/29        50/21       61/50 

277.000     205,000     205.000     205,000     25,000       

cu.  yds.  cu.  yds.  cu.  yds.  cu.  yds.  cu.  yds.  cu.  yds.  cu.  yds. 

2570    .2570    .2290 

2594    .2894    .JS94    .2894 

.2390 

2840         ,2840         .2840        .24 


65/21 

72/34 

to 

to 

65/23 

73/4 

15,000 

59,000 

Stations  22/33  to  23/22,  known  as  the  Yellow 
Bank  Loop,  went  begging,  not  a  single  bid 
being  received  on  same.  Major  Smith  re- 
advertised  this  section  and  received  bids  on 
it  July  10.  Roach,  Stansell  &  Co.  appear  to 
be  low  on  about  605,000  yds.,  known  as  the 
Ferguson  Loop,  at  a  price  of  $0.2840.  having 
bid  on  this  section  all  or  none.  Old  timers 
will  recall  this  contract  as  one  taken  by  Jim 
Austin  a  few  years  ago  at  about  13%  cts. 
Lacv  Bros,  are  low  on  two  small  portions  of 
work.  Contractors  seem  to  be  in  no  hurry 
to  rush  after  work  as  shown  by  the  four  bids 
received  on  this  work,  and  the  prevailing 
prices  are  high.  The  Yellow  Banks  portion 
is  said  to  be  nice  work,  running  through  a 
deadening,  with  the  levee  about  22%  ft.  high. 
Major  Clarke  S.  Smith  says  that  this  is  a 
nice  come-off,  having  a  nice  piece  of  work 
like  this  left  on  his  hands  when  he  expected 
contractors  to  step  ri.ght  up  and  take  it.  He 
also  expressed  surprise  at  the  prices  asked. 
It  has  come  to  a  case  now  of  bid  high  or 
go  broke  with  contractors,  and  if  they  don't 
bid  high  cnou.gh  to  buy  grub  for  old  Ned, 
why  old  Ned  will  starve  to  death, 

Mr.  E.  M.  Ranck.  State  Veterinarian  of 
Mississippi,  has  issued  a  bulletin  announcing 
the  spread  of  Anthrax  among  cattle,  and  ad- 
vises every  one  owning  live  stock  of  any  kind 
to  waste  no  time  in  administering  the  .Anthrax 


cording  to  some  of  the  largest  and  best  known 
levee  builders.  In  fact,  some  contend  that 
Maj.  Woodruff  will  have  a  difficult  time  in 
closing  Salem  break  in  time  and  one  and  all 
are  at  a  loss  to  understand  why  he  rejected 
bids  on  the  two  other  important  breaks,  for  he 
cannot  expect  cheaper  prices  now  when  all  of 
the  choice  sub-contractors  have  been  gobbled 
up  by  the  men  who  secured  the  work  in  Maj. 
Smith's  territory,  leaving  but  a  very  limited 
number  of  teams  to  take  care  of  the  work 
near  Vick.sburg. 

Texas. 

®C.  C.  Rush,  Winnie.  Tex.,  has  been  award- 
ed the  contract  for  work  in  Drainage  District 
No.  1  of  Chambers  County,  for  which  bids 
were  opened  June  29.  The  contract  for  the 
Oyster  Bayou  Ditch.  3.500  cu.  yds.,  went  at 
18  cts.  per  cu.  yd.  The  contract  for  machine 
ditches  went  at  an  average  of  70  cts.  per  lin. 
rod.  There  are  to  be  five  of  the  tatter,  their 
total  length  being  26  miles. 

Business  men  of  San  .-Vntonio,  Tex.,  are 
advocatin.g  a  bond  issue  of  $100,00  for  beau- 
tifying the  San  Antonio  River.  It  is  proposed 
to  dredge  the  river  and  otherwise  improve  it. 

The  New  Castle  Reservoir  Co.  of  New  Cas- 
tle. Young  County,  has  been  chartered  with 
a    capital   stock   of   $6,600.   the    incorporators 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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includins  J.  J.  Perkins.  Wichita  Falls,  and  T. 
R.  Coflield,  Fred  Nance,  New  Castle. 

.\n  election  was  held  in  the  Ansleton  Drain- 
afie  District,  AnRleton,  Tex.,  on  July  10  to 
determine  if  the  bonds  that  were  issued  for 
the  Anfileton  drainacc  district  and  not  used 
in  the  lirst  contract  may  be  used  to  extend 
some  of  the  drains  and  enlarge  others. 


Utah. 

4.Bids  will  be  called  for  next  month  by 
the  Ogden  River  Reservoir  Co.,  Wm.  Glas- 
mann,  President,  Ogden,  Utah,  for  the  con- 
struction of  a  rock  filled  concrete  core  wall 
dam  with   a  steel   face. 


Wisconsin. 

^Bids  will  be  received  until  noon,  July  27, 
by  State  Levee  Commission,  W.  C.  Gault, 
Chairman,  Portage,  Wis.,  for  .strengthening 
SVa  miles  of  levee,  the  work  includmg  mov- 
ing 37,000  cu.  vds.  of  earth  and  driving  3,600 
lin.  ft.  of  piling.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 


WATER-WORKS 


Alabama. 

.\t  a  recent  mass  meeting  of  the  citizens  of 
Alabama  City,  .Ma.,  it  was  decided  to  hold  an 
election  July  1.5  for  the  purpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $.50,000  for 
city  hall,  waterworks  and  sewerage  system. 

Arkansas. 

A  petition  is  being  circulated  in  the  town  of 
Springdale,  .Ark.,  to  secure  a  waterworks  sys- 
tem. 

Arrangements  have  been  made  for  the  estab- 
lishment of  a  waterworks  sewer  system  at 
Guion.  .Ark.  .V  large  tank  will  be  built  on  an 
elevation  above  the  town  and  water  will  be 
pumped  from  the  creek. 

California. 

®The  Board  uf  Public  Works  of  San  Fran- 
cisco, Cal..  has  awarded  the  contract  for  con- 
structing a  truck  and  engine  house  for  tlie  fire 
department  on  12th  .\ve.,  between  Geary  and 
Anza  Sts..  to  Wold  &  Kohn  at  $3-5,247. 

The  Board  of  Public  Works  of  San  Francis- 
co, has  received  the  following  bids  for  the 
laying  of  high-pressure  mains  for  the  auxiliary 
water  system  for  fire  protection  in  the  district 
bounded  by  Market,  11th,  Division  and  Berry 
Sts.,  and  the  bay  and  also  in  Kansas  St.,  be- 
tween Division  and  1.5th  Sts. :  Contra  Costa 
Construction  Co.,  Berkelev,  Cal.,  $1.59,063,  and 
the  State  Construction  Co.,  $176,232. 

A  resolution  has  been  introduced  before  the 
Board  of  Supervisors  of  San  Francisco,  Cal., 
asking  that  there  be  set  aside  $10,000  from 
funds  now  on  hand,  derived  from  the  sale  of 
water  bonds,  to  begin  the  construction  of  the 
distributing  system  of  the  Hetch  Hetchy 
water  supply,  and  that  the  first  construction  of 
the  system  shall  extend  from  the  mains  of  the 
County  Line  Water  Co.,  to  the  Universitv 
Heights  Homestead  tract. 

The  city  engineer's  department  of  San 
Francisco,  Cal.,  has  recommended  to  the  Board 
of  Public  Works  that  the  plans  for  the  laying 
of  high-pressure  mains  in  the  district  bounded 
by  Powell  and  Market  Sts.,  and  the  bay  be 
changed  so  as  to  omit  the  mains  and  appur- 
tenances which  were  to  have  been  placed  in 
the  Embarcadero  from  Market  St.,  to  the  foot 
of  Grant  .Ave. 

The  citizens  of  Pasadena,  Cal.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
purchase  of  the  three  waterworks  plants  now 
supplying  water  to   Pasadena. 

Connecticut. 
®C.  W.  BlakesUe  &•  Sons,  New  Haven, 
Conn.,  have  been  awarded  the  contract  by  the 
New  Haven  Water  Co..  New  Haven,  Conn 
for  the  cortstruction  of  a  700.000.000-gal.  reser- 
voir. The  dam  will  be  of  earth  with  a  con- 
crete core  wall  and  spillway,  and  will  be  1  .500 
ft.  long. 

Delaware. 
The  City  Light  &  Water  Co.,  of  Dover,  Del., 
nas  been  irranted  a  permit  tn  do  business  in  'he 
state  of  Texas.  The  capital  siock  is  $12.5  000 
The  pnncipal  office  will  be  located  at  Ama- 
nllo,   Tex. 

Florida. 
The   Citv  Council   of   Dade   Citv.   Fla.,   has 
been   asked   to  c-rant  a   franchise  to  a   water 
company. 

Georgia. 
+Bids  will  be  received  until  2  p    ni 
2,5,  by  Mayor  and  Board  of  .Md.rnien 


.  July 
Clax- 


ton,  Ga.,  for  furnishing  material  required  for 
the  proposed  City  Water  Works  and  Electric 
System  at  Cla.Kton,  Ga.,  as  per  plans  and 
specifications  adopted  by  them,  as  follows : 
For  furnishing:  .Approximately  130  tons  of 
8  and  6-inch  cast-iron  pipe  and  approximately 
4  tons  of  special  castings;  IG  fire  hydrants.  15 
valves  and  11  valve  boxes ;  1  tower  and  tank, 
erected ;  2  horizontal  tubular  boilers ;  1  feed- 
water  heater  and  pump;  2  94 -million  gallon 
pumps;  2  air  compressors  and  receiver;  1  60 
K.  W.  A.  C.  generator  with  three-panel 
switchboard;  1  high-speed  automatic  engine; 
steam,  air  and  hydraulic  connections  in  plant ; 
Tungsten  street  light  regulator,  lamps  and  line 
construction  material,  including  transformers. 
Bids  will  be  received  for  the  whole  or  any 
part  of  the  above,  and  each  bid  must  be  ac- 
companied by  a  certified  check  for  not  less 
than  10  per  cent  of  the  amount  of  the  bid. 
Plans  and  specifications  can  be  seen  at  the 
ofiices  of  the  Engineers  or  the  offices  of  the 
City  Clerk,  and  specifications  can  be  obtained 
bv  writing  the  Engineers  at  Box  582,  Savan- 
nah, Ga.  C.  M.  Rushing,  Sr..  Clerk.  H.  S. 
Jaudon  Engineering  Co.,  Engineers,  Atlanta, 
Ga.,   and    Savannah,   Ga. 

A  movement  has  been  started  at  Zebulon, 
Ga.,  to  submit  the  question  of  issuing  bonds  to 
the  voters  of  the  town,  the  proceeds  to  be 
used  for  the  construction  of  a  waterworks. 
The  J.  B.  McCrary  Co.,  Atlanta,  Ga.,  has  pre- 
pared plans  and  estimates. 

The  City  of  Augusta,  Ga.,  will  soon  let  a  con- 
tract for  the  enlargement  of  the  filter  plant. 
It  has  been  decided  to  add  at  least  four  new 
filter  units,  and  repair  all  of  the  present  units. 
The  estimated  cost  of  this  work  is  $16,000. 
Specifications  are  being  drawn  for  the  new 
water   main  contract. 

.An  election  is  to  be  held  in  Columbus,  Ga., 
on  Aug.  10  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $500,000,  to 
build  and  equip  a  waterworks  plant  north  of 
the  city  on  the  Chattahoochee  River  banks. 

The  Commissioners  of  Macon,  Ga.,  have  de- 
cided to  install  about  4,000  water  meters  at  the 
city's  expense.  An  outlay  of  $50,000  will  be 
required. 

Idaho. 


p.  m.,  .Aug. 
Weiser,  Idaho, 
of  4  to  16-in. 


•J«Bids  will  be  received  until 
9,  by  Mayor  and  City  Council, 
for  constructing  45,000  lin.  ft, 
cast  iron  water  main,  including  special 
valves,  hydrants,  etc.,  concrete  reservoir,  500,- 
000  gals.,  and  enlarging  filtration  gallery'  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue. 

Illinois. 


+Bids 
July    24, 


will   be   received   until    11 :30   a    m 

M  <■  Tn^r'^"^r'  °^  '-"'^''*'  Improvements! 
Mohne,  111.,  for  the  laying  of  water  mains  in 
The  Twenty-seventh  St.  Water  Main  District 
A  certified  check  for  10  per  cent,  the  amount 
payable  to  iV  .  R.  Carlson,  I'resident  of  the 
Board,  must  be  filed.  The  following  approx- 
imnte  quantities,-  according  to  estimate  of 
Lyle_  Payton,  C.ty_  Engineer,  are  included: 
l,n.i.)  It.  4-in.  cast  iron  water  pipe,  11,.507  ft 
6-m.  cast  iron  water  pipe,  337  ft.  fi-in.  cast  iron 
water  pipe  to  be  removed  and  relaid  4  .560  ft 
-in.  cast  iron  water  pipe,  12  .»x8x6-;n  '•"'=  qi 
6.v:6xG-in.  T's,  2  6x6x4-in.  T's,  2  4x4x.l-i'',  T's 
«  8x8x6x6-111.  Crosses,  3  6x6x6.x-6-in.  Cross-s' 
1,.".'";  ''n"!''?  8:ate  valves,  19  6-in.  double  g^te 


valves. 


4-in.   double   gate   valve.s,   2,5 


•^ indicates  work  now  open  for  bids,    ©indicates 


ick 
a  contrac 


valve  boxes  and  covers,  37  2-way  fire  hydrants, 
22  dead  end  plugs.    Estimated  cost,  $18,913. 

®The  village  of  Morton  Grove,  III.,  M.  J. 
Lochner,  Clerk,  has  awarded  the  following 
contracts  for  the  installation  of  a  w'ater- 
works  system,  for  which  bids  were  opened 
July  2:  Chicago  Bridge  &  Iron  Works,  Chi- 
cago, 111.,  constructing  steel  tower  and  tank, 
$4,84.5;  M.  T.  Wagner,  building  engine  house, 
$1,600;  F.  M.  Gray,  drilling  of  well,  $1.95 
per  ft.,  and  Tuitwieler  Pumping  Engine  Co., 
furnishin.g  engines,  $2,769. 

The  citizens  of  Ashton,  111.,  on  July  11  voted 
on  the  question  of  installing  a  waterworks  sys- 
tem.   The  proposition  carried. 

The  City  Council  of  Nashville,  111.,  will 
shortly  ask  for  bids  for  installation  of  the 
proposed  water  and  sewer  systems  for  which 
plans  and  soecifications  were  prepared  some 
time  ago  by  Consulting  Engineer  .Arthur  M. 
Morgan  of  Chicago.  111.  The  estimated  cost 
of  the  work  is  $60.00O. 

Kansas. 

©The  Water  and  Light  Department  of  Cof- 
feyville,  Kan.,  C.  E.  Stromquist.  Supt.,  has 
awarded  the  contract  for  the  construction  of 
the  filtration  plant  and  settling  basins  in  con- 
nection with  the  waterworks  improvement,  to 
F.  W.  Yale  of  that  city,  at  $33,606,  and  the 
contract  for  the  laving  of  the  pipe  line  to 
McGuire  &  Stanton  of  that  city,  at  $14,355. 
Tlie  improvements  planned  are  '  as  follows: 
One  300  k.  v.  a.  turbo-alternator  with  con- 
denser and  auxiliaries ;  two  3,000  g.  p.  ni.  low 
service  centrifugal  pumps  direct  connected  to 
75  h.  p.  slip  ring  induction  motors;  one  3,000 
g.  p.  m.  high  pressure  centrifugal  pump  direct 
connected  to  a  200  k.  v.  a.  Svnchronus 
motor;  two  25  k.  v.  a.,  two  126  k.  v  a  and 
two  17.5  k.  v.  a.  11,000  volt  transformers, 
poles,  wire,  and  line  material;  6-million  gallon 
filtration  plant  with  mechanical  equipment  for 
four  million  .gallons  installed;  two  million 
gallons  settling  basin;  one-fourth  million  gal- 
lons clear  water  basin,  dam  and  intake  crib- 
approximately  8  miles  cast  iron  pipe  of  vari- 
ous sizes  from  4  to  16  ins. ;  approximately  100 
rate  valves  and  10  fire  bvrdants  Carl  E 
Worlev  &  Black,  Reliance  Bldg.,  Kansas  City! 
Mo.,  Engineers.  Bids  were  opened  July  9. 
Louisiana. 

^•Bids  WMll  be  received- until  noon,  Aug.  24, 
■/,^r'-  Sliields,  Secy..  Board  of  Sewerage 
and  Water  New  Orleans,  La.,  for  the  con! 
struc  ,on  of  a  reinforced  concrete  siphon  un- 
der the  new  basin  navigation  canal  at  Broad 
\  ,  r  ''="0"'"  as  Contract  54-D  A  certified 
check  for  $1  000  must  be  filed  with  each  bid 

Following  bids  were  received  bv  the  Sewer- 
age &  Water  Board  of  New  Orle-ins  T  =  ^. 
.Tuly  8,  for  the  installation'of  twr/b^ice  g'ates 
.It  pumping  station  No.  1  :  Cofiin  V.alve  Co 
Boston,  Mass.,  $1.,57,5  each-  Vr,«  <;,  i, 
Mf.g.  Co..  DetroiVMich."$4':050  t'tliftwo"' 
Chapman   Valve   Co.,   Indian  Orchard 


$2,000  each. 


Mass., 


•^Bid 


Maine. 


s  win  be  received  until  10 


and 
with 
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h    c 
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mated  quantities  cannot  be  determined  until 
the  plans  have  been  finished.  The  approximate 
amount  of  work  is  estimated,  however,  as  fol- 
lows :  Stripping.  25  acres ;  earth  excavation, 
15,000  cu.  yds. :  rock  excavation,  800  cu.  yds. : 
embankment,  80,000  cu.  yds. ;  slope  paving, 
2,000  sq.  yds. :  gatehouse  and  appurtenances, 
masonry  lined  spillway,  etc. ;  Portland  Rubble 
Masonry,  say  400  cu.  yds. ;  core  wall  (  ?)  ;  pipe 
laying,  14,000  ft.  12  ins. :  river  crossing,  400 
ft. ;  sundry  cross  connections,  etc.  Proposals 
for  doing  the  work  must  be  made  upon  the 
form  furnished  for  the  purpose  and  must  be 
accompanied  by  a  certified  check  in  the  sum  of 
$1,000,  made  payable  to  the  "Trustees  of  the 
Rumford  and  Mexico  Water  District."  A  bond 
in  the  sum  of  $20,000  acceptable  to  the  Trus- 
tees of  the  Rumford  &  Mexico  Water  Dis- 
trict, will  be  required.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Michigan. 

©Following  bids  were  received  at  Grand 
Haven,  Mich.,  for  the  laying  of  cast  iron  pipe 
in  connection  with  the  waterworks  system,  for 
which  plans  were  prepared  by  Consulting 
Engineer  Gardner  S.  Williams,  Ann  Arbor, 
Mich.  (1)  Standin,g  for  bid  of  J.  S.  Haines, 
Dowagiac.  Mich.:  (2)  J.  B.  Hov.  Grand  Rapids, 
Mich.:  (3)  Verhev  &  Kloet,  Grand  Rapids: 
(4)  J.  S.  Darrow,  Morgan  Park,  111.;  (5)  A. 
M.  Cpsgrove,  Grand  Haven:  (6)  O.  F.  Mulvi- 
hill.  Grand  Rapids:  (7)  John  Powers,  Grand 
Rapids:  (8)  E.  W.  Krueger,  Muskegon, 
Mich.:  (9)  Keating  Bros.,  Detroit,  and  (10) 
Manistee  Iron  Works,  Manistee,  Mich. 

(li  (2)  (S) 

Trenching,   per  lin.   ft.   of  trencb— 

10-in f  0.15  $0.30  $0.15 

8-in 15  .25  .14 

6-in 14  .20  .13 

4-in 14  .20 

Backfilling,   per  lin.   ft.   of  trench — 

10-in 03  .in  .OS 

8-in 09  .10  .07 

6-in OS  .10  .06 

4-in OS  .10 

Layins:  pipe,  per  lin.  ft.  of  pipe — 

10-in 20  .10  .19 

8-in 15  .10  .16 

6-in 12  .05  .13 

4-in 10  .05 

Connections  to  existing  n'nms.   each — 

10-in -0.00  8.00  30.00 

S-in S.OO  6.00  30.00 

6-in 7. no  5.00  30.00 

4-in 6.00  5.00  SO.OO 

Setting-  gates,  tees  and  crosses — 

10-in 4.00  6.00  3.50 

S-in 3.00  4.50  3.75 

6-in 2.00  3.50  3.00 

4-in 2.00  3.00  

Wet  trench,  extra  per  lin.  ft. 

10-in 10  .10  .12 

8-in ..  .11 

6-in 10 

4-in 

Setting  hydrants,  each — 

10-in COO        S.OO 

8-in 7.50 

6-in 7.0U 

4-in .  -  ■  ■ 

Removing       pavement,       per 

lin.  ft 15  .25  .10 

Removing   4-in.    pipe,    per   ft. 

of  pipe    07  .10  07 

Removing   6-in.   pipe,   per  ft. 

of  pipe    10  .10  .08 

♦Awarded  contract. 
t$0.60  per  sq.  yd. 


®The  City  of  Grand  Haven,  Mich.,  has  let 
the  contract  for  furnishing  hydrants  in  con- 
nection with  the  waterworks  system,  to  the 
Kennedv  Valve  Mfe.  Co.,  Western  Union 
Bldg.,  Chicago,  at  $21.75.  The  contract  for 
furnishing  gates  was  awarded  the  J.  J.  How- 
den  Co.,  Muskegon.   Mich. 

A  special  election  will  be  held  July  29  for 
the  purpose  of  authorizing  the  purchase  of 
$10,000  worth  of  pipe  to  be  used  by  the  water 
extension  department  of  Kalamazoo,  Mich. 

Mississippi. 

The  City  Council  of  Jackson,  Miss.,  has  been 
asked  to  rescind  a  former  order  instructing  the 
superintendent  of  the  water  plant  to  make 
an  experiment  for  water  from  surface  wells 
in  Rankin  County,  and  secure  the  enactment 
of  an  ordinance  inviting  bids  on  the  establish- 


Nebraska. 

The  Hersey  Meter  Co.,  has  submitted  the 
lowest  bid  to  the  Water  Board  of  Omaha, 
Neb.,  for  the  furnishing  of  %-in.  water 
meters,  at  $5.55.  It  is  planned  to  install 
about  100  meters  eacli  day  until  all  patrons 
are  supplied.  Other  bidders  were:  American 
Valve  &  Meter  Co.,  Crane  &  Co.,  Gamon  Meter 
Co.,  Neptune  Meter  Co.,  Badger  Meter  Co., 
Pittsburgh  Meter  Co.,  and  the  National  Meter 
Co. 

New  Hampshire. 

®The  Board  of  Selectmen  of  Wolfeboro,  N. 
H.,  has  awarded  the  contract  for  furnishing 
11,000  ft.  of  cast  iron  pipe  and  fittings  to  S.  A. 
Woods  Co.,  of  that  city.  The  contract  for 
laying  the  pipe  was  awarded  L.  E.  Scruton  of 
Portsmouth,  N.  H.  Bids  were  opened  July  1. 

New  Jersey. 

•I«Bids  will  be  received  until  8  p.  m.,  July 
22,  by  Village  Board  of  Trustees,  South  Or- 
ange, N.  J.,  for  all  materials  and  labor  neces- 
sary for  the  complete  construction  of  the 
building  and  foundations  of  pumping  station. 
Plans  and  specifications  can  be  obtained  at 
the  Village  Hall  or  at  the  office  of  John  J. 
Boyd,  Consulting  Engineer,  No.  11  Broadway, 
New  York,  by  the  payment  of  $10.00,  the  same 
to  be  refunded  if  the  plans  and  specifications 
are  returned  within  20  days  in  good  condi- 
tion. Each  bid  must  be  accompanied  by  a  cer- 
tified check  to  an  amount  of  $1,000.  M.  A. 
Fitzsimmons  is  Village  Clerk. 


(4)« 

(5) 

(6) 

(7) 

(S) 

(9) 

(10) 

$0.14 

$0.15 

$0.58 

$0.15 

$0.20 

$0.25 

$0.28 

.14 

.15 

.41 

.15 

.28 

.14 

.15 

.34 

.121/2 

.25 

.10 

.12 

.27 

.12% 

.03 

.10 

.05 

.05 

.03 

.03 

.10 

.05 

.03 

.10 

.05 

.03 

.08 

.05 

.175 

.20 

.19 

.15 

.12 

.42 

.135 

.15 

.16 

.13 

.10 

.30 

.11 

.10 

.11 

.10 

.08 

.28 

.09 

.OS 

.08 

.05 

.08 

1.00 

12. on 

15.00 

5.00 

25.00 

10.00 

56.00 

1.00 

10. on 

5.00 

23.00 

8.00 

56.00 

1.00 

s.nn 

3.00 

20.00 

6.00 

1.09 

5.00 

2.00 

20.00 

6.00 

3.00 

3.50 

2.00 

4.50 

4.00 

5.00 

2.30 

4.00 

3.00 

2.00 

4.00 

2.00 

i..;o 

4.00 

2.00 

.04 

.10 

.05 

.15 

.10 

.20 

.25 

.03 

.03 

.03 

7.00 

6.00 
5.50 
5.00 
5.00 

12.00 

3.00 

14.00 
13.00 
13.00 
13.00 

S.OO 
8.00 
7.00 
7.00 

29.00 

.03 

.20 

.30 

.50? 

.03 

.10 

.05 

.05 

.15 

.46 

.04 

.10 

.05 

.05 

.15 

.50 

4«Bids  will  be  received  until  8  p.  m.,  July 
22,  by  Village  Board  of  Trustees,  South 
Orange,  N.  J.,  for  Laying  water  mains.  Pro- 
posals are  to  cover  materials  and  labor  neces- 
sary for  the  laving  of  water  mains,  includ- 
ing hauling  from  the  railroad  station,  distri- 
bution of  pipes,  trenching,  laying,  calkins',  test- 
ing, back-filling,  etc.  Specifications  can  be  ob- 
tained at  the  office  of  John  J.  Boyd,  Consult- 
ing Engineer,  No.  11  Broadway,  New  York. 
Each  bid  must  be  accompanied  by  a  certified 
cheque  for  $250.00.  M.  A.  Fitzsimmons  is 
Village  Clerk. 

The  New  Jersey  State  Water  Supply  Com- 
mission, Trenton,  has  been  asked  to  grant 
permission  to  the  .Apshawa  Co.,  to  rebuild  its 
dam  near  Butler.  Chief  Engineer  Morris  R. 
Sherrerd  of  the  Commission  will  inspect  the 
dam. 


tnent  of  a  filtration  system. 

^indicates  work  now  open  for  bids,    ©indicates  a  contract 


New  York. 

4«Bids  will  be  received  until  11  a.  m.,  Aug. 
6,  by  Board  of  Water  Supply,  165  Broadway, 
New  York  City,  for  Contract  79,  for  the  con- 
struction of  blow-ofTs  from  the  Elmsford  and 
Bryn  Mawr  steel-pipe  siphons  of  the  Catskill 
aqueduct.  The  Elmsford  Blow-off  includes 
about  2,400  ft.  of  concrete  conduit  2V^  by  3% 
ft.  inside  diameter,  and  about  1,200  ft.  of  18 
and  24-inch  vitrified  pipe.  The  Bryn  Mawr 
Blow-off  includes  about  5,400  ft.  of  open 
channel  lined  with  concrete,  and  a  subsurface 
headworks  structure.  The  work  is  located 
in  the  town  of  Greenburg  and  the  City  of 
Yonkers,  Westchester  Countj-,  New  York.  J. 
P.   Morrissey   is   Secretary. 

®W.  E.  Sexton  of  Mineola,  N.  Y.,  has  been 
awarded  the  contract  by  the  City  of  East  Will- 
iston,  N.  Y.,  for  the  laying  of  water  pipes, 
hydrants,  etc.,  at  $10,079.  Bids  \vere  opened 
June  24. 

Consulting  Engineer  W.  G.  Stone  of  Utica, 
N.  Y.,  who  has  supervised  the  general  recon- 
struction of  the  Seneca  Falls,  N.  Y.,  Water- 
works Co.'s  system,  is  now  planning  a  filtration 
plant  to  be  placed  at  the  pumping  station  at 
Bridgeport.  The  estimated  cost  of  the  plant 
is  $-30,000.    Herman  A.  Cramer  is  Local  Supt. 

The  citizens  of  Chatham,  N.  Y.,  on  July 
10  voted  in  favor  of  municipal  ownership  of 
the  waterworks  svstem.  The  citizens  voted  to 
pay  $60,000  for  the  plant.  It  is  probable  that 
three  engineers  will  be  chosen  to  appraise  the 
plant. 

Preliminary  plans  have  been  prepared  for 
the  town  of  Fort  .\nn,  N.  Y.,  for  the  installa- 
tion of  a  waterworks  sytem,  estimated  to  cost 
about  $35,000. 

North  Dakota. 

•{•Bids  will  be  received  until  8  p.  m.,  July  29, 
by  L.  J.  Thompson,  City  Auditor,  Minot,  N. 
Dak.,  for  the  construction  of  a  water  works 
system,  includinc  14,406  ft.  of  6-in.  water 
nriains,  1,898  ft.  of  8-in.  water  mains,  36  hy- 
drants, 44  gates.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

®The  Hopeman  Construction  Co.,  of  Moor- 
head,  Minn.,  has  been  awarded  a  contract  by 
the  City  of  Wahpeton,  N.  Dak.,  for  the  build- 
ing of  a  reservoir  for  the  waterworks  system, 
at  $11,473.  The  reservoir  is  to  be  constructed 
of  reinforced  concrete,  two  chambers,  oO.xlOO 
ft.,  16  ft.  deep  and  it  is  to  be  used  as  a  stor- 
age and  settling  basin  with  a  total  capacity  of 
600,000  gals.  Other  bidders  were:  James 
Kennedy,  Fargo,  N.  Dak.,  $13,700 :  Lowell  Co., 
Minneapolis,  Minn.,  $14.896 ;  Steve  Birch,  Far- 
go, $13,738,  and  Gil  Haggart,  Fargo,  $15,800. 

Ohio. 

^Bids  will  be  received  until  noon,  July  19, 
by  Fred  Feuchter.  Clerk,  Board  of  Trustees 
of  Public  .\fFairs,  Rockport,  O.,  for  construct- 
ing water  mains  on  Berca  Road  and  Leland 
Ave.,  in  accordance  with  the  form  of  con- 
tract, plans  and  specifications  on  file  at  the 
office  of  the  Clerk,  and  at  the  office  of  The 
Wm.  H.  Evers  Engineering  Company,  332-334 
The  .Arcade.  Cleveland,  Ohio.  Each  bid  must 
be  accomnanied  by  a  certified  check  in  the 
sum  of  $200. 

4"Bids  will  be  received  until  noon.  .Vu.g.  1, 
by  Village  Council,  Payne,  O.,  for  furnishing 
n'laterial  and  labor  for  19,000  ft.  4-in.,  6-in. 
and  8-in.  mains,  50.000-gal.  tower  and  tank, 
pumping  machinery  and  buildin.g.  Bids  must 
be  accompanied  with  a  certified  check  of  10 
per  cent  of  amount  of  bid.  The  right  is  re- 
served to  reject  any  or  all  bids.  Plans  and 
specifications  can  be  procured  from  the  City 
Clerk,  or  Chas.  Brossmann.  Union  Trust 
Building,  Indianapolis.  Ind.  Edward  Wahl  is 
Clerk. 

4«Bids  will  be  received  until  noon,  July  18, 
bv  Director  of  Public  Service,  Henry  Becker, 
Clerk.  Portsmouth.  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  excava- 
tion and  concrete  work,  terrazzo  finish  on 
floors,  stone  and  tcrra-cotta  work,  brick  work, 
structural  steel  work,  carpenter  work  includ- 
ing hardware  and  .glass,  tile  roofin.g,  painting, 
plumbing,  intake  and  cast  iron  work,  manhole 
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work,  constructing  filtration  plant,  installnig 
piping  and  appliances  and  heating  plant  and 
pumpini?  machnierv,  lor  constructing  nuprove- 
mcnt.<  \o  and  enlarging  the  present  Water 
Works  Svstcm  of  the  City  of  Portsmoiith, 
bv  constructing  a  new  brick  pumping 
station,  chimnev,  pump-well  and  intake,  put- 
ting in  a  new  force  main  from  the  pumping 
station  to  the  distributing  reservoir,  construct- 
ing a  concrete  distributing  reservoir  and  a 
complete  filtration  plant  and  by  installing  a 
new  pumping  plant,  according  to  the  plans, 
descriptions,  estimates  and  specifications  by 
Witmer  and  Brown,  Water  Works  Engineers. 
of  Buffalo,  N.  Y.,  now  on  file  in  the  office  of 
the   Director  of   Public   Service. 

•J-Bids  will  be  received  until  noon,  July  yi. 
by  S.  .\.  Kinnear,  Director  of  Public  Service. 
Columbus,  O.,  for  furnishing  one  vertical. 
four-cvlinder,  four-cycle,  water-cooled  gaso- 
line motor  which  the  waterworks  department 
intends  to  couple  direct  to  a  110  volt,  direct 
current  .30  K.  W.  generator  for  use  in  thaw- 
ing frozen  water  pipes,  in  accordance  with 
the  plans  and  specifications  on  file  in  the  of- 
fice of  said  Director,  in  the  custody  of  Jerry 
O'Shaughnessv.  Superintendent  of  the  Water- 
works, City  Hall,  and  from  whom  copies  may 
be  obtained.     P.  B.  Kemper  is  Clerk. 

4«Bids  will  be  received  until  noon,  July  W. 
bv  Village  Council,  Worthington,  O.,  W.  P. 
Vest.  Clerk,  for  furnishing  the  materials  and 
constructing  a  system  of  waterworks  for  said 
village.  There  will  be  required  the  furnish- 
ing and  Laying  of  about  23."i  tons  of  cast  iron 
pipe :  about  -5  tons  of  special  castings,  ■-'_'  fire 
hydrants,  2f  valves  and  bo.xes.  a  concrete  and 
brick  pumping  station,  a  c(mcrete  storage  well, 
one  deep  well  pump  of  a  capacity  of  one 
hundred  gallons  per  minute  and  driven  by  a 
gas  engine,  one  high  service  pump  of  a  ca- 
pacity of  two  hundred  gallons  per  minute 
and  driven  by  a  gas  engine,  and  a  steel  water 
tower  and  tank  of  ."lO.OOO  gallons  capacitv.  the 
bottom  to  he  lu"  ft.  above  the  ground.  Plans. 
specifications  and  blank  forms  of  proposal 
may  be  seen  at  the  office  of  the  Village  Clerk, 
Worthington.  Ohio,  or  at  the  office  of  the 
Engineers,  Burgess  &  Long,  827  Columbus 
Savings  &  Trust  Building,  Columbus,  Ohio. 
Waterworks  Supt.  Baldwin  of  Cincinnati. 
C,  has  made  a  report  and  estimate  to  Mayor 
Hunt  showing  that  the  installation  of  a  high- 
pressure  water  main  svsteni  for  fire  protection 
would  cost  about  $<)-iO.000  for  the  downtown 
business  and    factorv  district. 


Oklahoma. 

®The  Wcstinghouse  Electric  &  Mfg-  Co., 
East  Pittsburgh,  Pa.,  has  been  awarded  the 
contract  bv  the  City  Commissioners  ot  King- 
fisher Okia.,  for  the  furnishing  of  electrica 
machinerv  for  the  electric  light  plant  ami 
water  w6rks,  at  $4,280.  The  work  includes 
two  belt-driven  100  k.  v.  a.,  3  phase  (iO  cycle 
■'300  V  GOO  r.  p.  ill.  machines;  two  k.  w.  ex- 
citers: one  20  H.  P.,  2,300  v.  ind.  motor,  i 
panel  s.  b.  complete  with  all  mstrunients,  in- 
cluding voltage  regulator.  Other  bids  for 
boilers,  feed  water  heater,  triplex  pump,  etc.. 
were  accepted  and  contracts  let.  The  Benham 
Engineering  Co.,  American  Nat.  Bank  BIdg.. 
Oklahoma  City,  Okla.,  are  Engineers.  Bids 
were  opened   July   10. 

Pennsylvania, 
^Bids  w^ill  be  received  until  noon.  July  23. 
bv  George  D.  Porter,  Director,  Department  of 
Public  Safetv,  Philadelphia,  Pa.,  for  Contract 
No.  .3b,  the  completion  of  the  High  Pressure 
Fire  Main  System  in  the  ]MiIl  District.  Speci- 
fications, drawings  and  blank  forms  upon 
which  bids  must  be  submitted  may  be  obtained 
at  the  oflice  of  the  Chief  of  the  Bureau  of 
Water.  Room  790,  City  Hall.  Contractors  to 
guarantee  the  employment  of  none  but  coni- 
petent  and  first-class  workmen,  who  are  citi- 
zens of  the  United  States,  no  workmen  to  be 
considered  as  competent  and  first  class  who 
are  not  duly  skilled  in  their  respective 
branches  of  labor,  and  who  shall  be  paid  such 
rates  of  wages  and  for  such  hours  of  work  as 
shall  be  the  established  and  current  rates  of 
wages  paid  for  such  hours  by  employers  of 
organized  labor  in  the  doing  of  similar  work, 
as  provided  by  ordinance  of  Councils,  ap- 
jiroved   December  10.  1001. 

®Mayor  Magee  of  Pittsburgh.  Pa.,  has 
awarded  the  contract  for  the  construction  of 
the  Calibage  Hill  reservoir  on  the  Xorthside 
to  the  John  F.  Casey  Co.,  at  $01.-,,08I.  Other 
bidders  were :  James  H.  McOuade  Co..  $."i8(i,- 
021:  M.  O'Herron  Co.,  $ri20.!)2f:i :  Booth  & 
Flinn,  $G(ifi,933 ;  Duquesne  Contracting  Co.. 
$fi84,.510:  T.  A.  Gillespie  Co..  $fi41.7S2:  Samuel 
Gamble,  $621,8.51. 

Texas. 

The  Water  Commissioners  of  Waco.  Tex., 
have  had  plans  prepared  for  the  new  filtration 
plant  and  other  improvements  to  be  made  to 
the  city  waterworks  svstem.  Bids  for  machin- 
erv for  the  plant  wdl  be  asked  shortlv. 

The  New  Castle  Reservoir  Co..  New  Castle. 


Tex  has  been  incorporated  with  a  capital 
stock  of  $6,600.  The  incorporators  are :  J.  J. 
Perkins,  Wichita  Falls,  Tex.;  T.  R.  Cofliield, 
Fred  Nance,   New  Castle,   and  others.      _ 

The  City  Commission  of  Port  Arthur,  lex., 
has  called  an  election  for  July  17  to  vote  on 
citv  budget.  The  dififerent  bond  issiies  to  be 
voted  on  aggregate  near  $600,000,  including 
$440  000  for  purchase  of  water  and  sewer 
plant  and  bringing  a  water  sujiply  from  the 
Port  Neches  wells. 

Vermont. 

The  Citv  of  St.  Albans.  Vt..  has  rejected 
all  bids  received  Julv  1  for  the  construction 
of  the  Silver  Lake  reservoir  and  pipe  line. 
Tlie  work  will  be  re-advertised.  Bids  re- 
ceived on  July  1  were  as  follows:  E.  L. 
Grimes  &  Co.,  Trov,  N.  Y.,  $26,980 :  Crandall 
Enginering  Co.,  Boston,  Mass.,  $2.5,0(9;  F, 
Plunkett,  Argvle,  N.  Y.,  $27,865 :  Gerguson  & 
Kelly,  Boston,  Mass.,  $27,776:  Ricci  Construc- 
tion Co..  Rutland.  Vt..  $37,006:  Mason,  Hilton 
&  Co..  New  York  City,  $32,765;  IT.  P.  Cum- 
mings  Construction  Co..  Ware,  Mass.,  $40,- 
422.  The  engineers'  estimate  was  $24,124.  D, 
F.  McCarthy  is  City  Engineer. 
West  Virginia. 

All  bids  received  Julv  5  by  George  Henry, 
Citv  Clerk  of  Elkins.  W.  Va.,  for  reinforcing 
of  "concrete  walls,  relaying  of  floor  and  re- 
liairing  exterior  of  city  water  works  reservoir, 
have  been  rejected.  The  work  w-ill  be  done 
liv  day  labor.  A.  Middlem;is.  Elkins,  is  Ar- 
chitect. 

Canada. 

The  Water  Board  of  Niagara  Falls.  Ont., 
has  received  plans  from  Engineer  Kennedy 
for  the  proposed  improvements  to  the  water- 
works svstem.  The  estimated  cost  will  be  in 
the  neighborhood  of  $250,000. 

The  McManus  Construction  Co.,  has  been 
awarded  the  contract  bv  the  City  of  North 
liattleford,  Sask..  H.  W.  Dixon.  Secretary- 
Treasurer,  for  the  sinking  of  a  pump  well,  at 
$6,900.  Bids  were  opened  Tuly  3.  Chipman  & 
Powers.  Toronto,  are  Engineers. 

The  citizens  of  Bolton.  Ont..  will  shortly 
\ote  on  the  issuance  of  debentures  to  the 
amount  of  $25,000  for  the  installation  of  a 
waterworks  system,  F.  W.  Farncomb,  Consult- 
ing Engineer.  Ont.,  has  prepared  plans  and 
estimates. 

The  citizens  of  Nelson.  B.  C.  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $15,000  for  waterworks  and  sewer.  G. 
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Alabama. 
®The  Southern  .\sphaU  &  Construction  Co., 
Birmingham,  .-Ma.,  has  been  awarded  the  con- 
tract  for   the  installation  of  a  sewerage  sys- 
tem in  Opclousas.  La.,  at  $.5.5,000. 

Arkansas. 
4»Bids  will  be  received  until  4  p.  m.,  July 
18,  by  Commissioners  of  Sewer  District   No. 
I,   Russellvillc.   .Xrk..   for   furnishing  the   ma- 
terial   and    labor    for    the    construction    of    a 
sewerage    system.      E.    A.    Kingslcy    is    Engi- 
neer.     H.    W.    Patrick,    RusscUville,   .^rk.,    is 
■  iry-. 
U.  S.  Senate  has  amended  the  sundry 
'   -Tssed  by  the  House,  by  appropriat- 
for  the  survey-  of  a  sewer  system 
:'rings.    abutting    the    Hot    Springs 
reservation  in  .Arkansas,  with  an  estimate  of 
the  cost  of  increasing  the  present  storm  drain- 
age, as  well  as  the  present  sanitary  sewer  sys- 
tem of  the  city  of  Hot  SprinHs. 

California. 

•{•Bids  will  hi-  nceivid  initil  .\ug.  0,  by 
City  Trustees.  Santa  .Maria.  Calif.,  for  the 
construction  of  13,7!io  ft.  of  ]  l-in.  and  ]fi-in. 
\itrificd  sewer  outfall  and  reinforced  con- 
crete Iinlioff  scwajjc  tank  with  sludge  beds 
■■■"I    nppurtenanccs.      Pl:ms   and    specifications 


are  on  file  at  the  office  of  W.  S.  Jones.  City 
Clerk,  or  with  Haviland  &  Tibbetts,  Engi- 
neers, Alaska  Commercial  Bldg..  San  Fran- 
cisco, Calif.  N.  p.  Baker  is  Resident  Engi- 
neer for  the  Engineers. 

®The  Board  of  Town  Trustees,  Mayfield, 
Cal.,  has  awarded  the  contract  for  the  con- 
struction of  the  .sewer  system  to  Casley  & 
Henwood  of  Santa  Clara,  Calif.,  at  $8.50. 
Other  bidders  were :  Josei)h  Birkett.  $1,100; 
Sonnickson   &   Hughes,  $l,:t'!l. 

Town  Engineer  Frank  A.  Xikirk  of  Los 
Gatos.  Cal.,  has  submitted  a  preliminary  re- 
port to  the  Board  of  Town  Trustees  outlin- 
ing the  plans  for  improving  the  sewage  sys- 
tem of  the  municipality,  proposed  to  be  under- 
taken by  means  of  a  bond  issue.  The  esti- 
mated cost  of  the  improvement  is  $11,890. 

Idaho. 

^•Rids  will  be  received  until  2  p.  m.,  .^ug. 
9,  by  Mayor  .and  Council,  Weiser,  Idaho,  for 
the  construction  of  48,.500  lin.  ft.  of  sanitary 
sew^ers  from  6  to  24-in.  in  diameter  with  nec- 
essary manholes,  fiush  tanks,  etc.  R.  J.  Wood 
is  City  Engineer.  Official  advertisement  v.ill 
be   found  elsewhere  in  this  issue. 

®R.  M.  Bardsen  &  Co.,  Pocatello,  Idaho, 
have  been  awarded  the  contract  bv  the  City 
Council    of    Lewiston,    Ida..    F.    P.    Marshall. 


+  indicates  work  now  open  for  bids,    ©indicates  a 


Clerk,  for  the  construction  of  two  miles  of 
sewer,  including  the  furnishing  of  material, 
at  $47,781.  Bids  were  opened  July  1.  Swear- 
ingen  S:  McCulloch  are  Engineers. 

Illinois. 

•{•Bids  will  be  received  until  2  i).  m.,  July 
23,  by  Board  of  Local  Improvements,  Rock- 
ford,  111.,  for  the  construction  of  public  sew- 
ers in  several  streets.  W.  W.  Bennett  is 
President  of  the  Board. 

•{•Bids  will  be  received  until  11:30  a.  m., 
July  24,  by  Board  of  Local  Improvements, 
Moline,  111.,  for  laying  sewers  in  the  Twenty- 
seventh  Street  Sewer  District.  A  certified 
check  for  10  per  cent  of  the  amount  bid,  pay- 
able to  M.  R.  Carlson,  President  of  the  Board, 
must  accompany  each  bid.  The  work  will  in- 
clude the  following  approximate  quantities, 
according  to  the  estimate  of  Lvle  Pavton 
City  Engineer:  2,940  ft.  of  12-in.  sewer  aver- 
age depth  9.5  ft.,  including  92  Y's  •  2  100  ft 
of  10-in.  sewer,  average  depth  12  ft.,  'includ- 
ing 65  Y's;  5,175  ft.  of  8-in.  sewer,  average 
depth   8.6   ft.,   including  220  Y's;  6.400   ft    %{ 

?oT•v'^'^fA^  ?y*o"-^^  "^^P*^  ^-5  ft.,  including 
194  Y's;  400  ft.  8-in.  sewer,  average  depth  178 
ft:  18  risers;  2.  lamp  holes:  19  manholes; 
■iO   cu.   yds.   of    l-3-(    concrete   foundation    in 


contract  let  recently. 
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trench ;  77  sq.  yds  asph:ilt  pavement  to  be 
replaced.     Estimated  cost  $13,5"2'2.o0. 

®Henry  Nelch  &  Sons  of  Springfield,  111., 
have  been  awarded  the  contract  in  that  city 
for  the  laying  an  18-in.  sewer  in  South  Sec- 
ond St.,  from  Laurel  to  Ash  Sts.,  and  in 
Union  St.,  from  Second  to  Third  Sts.  The 
contract  price  for  the  work  in  Second  St.  was 
$0.7.")  per  ft.,  for  the  sewer,  $0.3.5  for  inlets, 
and  $23  for  each  manhole.  In  Union  St.,  $0..")."i 
per  ft.  for  the  sewer,  $0.38  for  inlets,  and 
$23  for  each  manhole. 

®The  Board  of  Local  Improvements  of 
Danville,  111.,  has  awarded  the  contract  for 
constructing  the  east  end  sewer,  to  E.  R. 
Harding  &  Co.  of  Racine.  Wis.,  at  $.58,000. 
The  total  length  of  the  sewer  is  about  three 
miles.  At  the  mouth,  where  it  will  empty  in- 
to the  river  south  of  the  city,  it  will  be  a  54-in. 
brick  circle,  which  will  extend  northward 
for  .5,700  ft.  The  balance  of  it  will  be  made 
of   18-in.  vitrified   sewer  pipe. 

The  Board  of  Local  Improvements  of  Earl- 
ville.  111.,  has  approved  the  plans  of  W.  H. 
Zimmerman  Co.,  First  Nat.  Bank  Bldg.,  Chi- 
cago, 111.,  for  the  installation  of  the  proposed 
sewer  system.  A  public  hearing  will  be  held 
July   19.'    The  total   cstiinated  cost  is  $-3.5,000. 

The  Board  of  Local  Improvements  of 
Quincy,  111.,  has  decided  to  start  work  at 
once  on  the  construction  of  the  South  Side 
sewer.  C.  Lawrence  Wells  is  Supt.  of 
Streets.     Web.   P.   Bushnell  is   City   Engineer. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  contemplates  the  installation  of 
a  comprehensive  sewer  system  to  take  care  of 
the  Second  Ward. 

The  City  Council  of  Decatur,  III,  has  or- 
dered the  consulting  engineer  to  locate  the 
most  feasible  route  for  an  intercepting  sewer 
from  the  waterworks  to  the  Wabash  shops. 
This  sewer  is  to  be  in  two  sections.  The  first 
section  is  from  the  filter  plant  to  the  county 
bridge  and  the  other  from  the  county  bridge 
to   the  shops.     W.   G.   Clark  is  the   Engineer. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  July 
23,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind..  for  (5-50  ft.  of  24-in, 
vitrified  sewer  tile,  delivered  f.  o.  b.  Xora, 
Ind.,  for  use  in  free  gravel  road  districts  Nos. 
2  and  3.     W.  T.  Patten  is  County  Auditor. 

©George  T.  Miller  of  Lebanon,  Ind.,  has 
been  awarded  the  contract  by  the  city  of 
Thorntown,  Ind.,  E.  P.  Rose,  Clerk,  for  the 
construction  of  the  following  sewers,  at 
$4.11.50:  3,2ti7  lin.  ft.  of  10-in.  straight  pipe; 
2,007  lin.  ft.  of  8-in.  straight  pipe:  .381  lin,  ft. 
of  10-in.  straight  Y  junctions;  207  lin.  ft.  of 
8-in.  Y  junctions:  32  manholes,  3  flush  tanks, 
and  0-in  syphon.     Bids  were  opened  July  8. 

The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  has  asked  City  Engineer  H.  W. 
Klausmann  to  prepare  plans  for  a  sewer  for 
that  part  of  Irvington  which  lies  south  of  the 
Pennsylvania  Railroad  tracks  as  a  means  of 
providin.g  better  drainage  facilities. 

-\n  ordinance  has  been  introduced  in  the 
City  Council  of  Indianapolis,  Ind..  to  appro- 
priate $10,000  for  an  experimental  sewage 
disposal  station.  H.  W.  Klausman  is  City 
Engineer. 

Io\va. 

•J'Bids  will  be  received  until  10  a.  m..  July 
18.  by  E.  A.  Rosecrans,  Clerk,  Primghar,  la., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  approximately 
1,800  ft.  of  8-in.  sewer.  M.  Tschirgi  &  Sons, 
402  Bank  &  Insurance  Bldg.,  Dubuque.  la., 
are  Engineers. 

®The  Lytle  Construction  Co.  of  Sioux  City, 
la.,  has  been  awarded  the  contract  bythe  city 
of  LeMars,  I.,  D.  S.  Struble,  City  Clerk,  for 
the  construction  of  3,659  ft.  of  8-in.  sewer, 
17-5  ft.  of  10-in.  sewer,  7  manholes  and  4  flush 
tanks,  at  $2,431.     Bids  were  opened  June   28. 

®The  Blackhawk  Construction  Co.,  Water- 
loo, la.,  has  been  awarded  the  contract  by  the 
city  of  Cedar  Falls,  la..  W.  H.  Merner,  Mayor, 
for  the  construction  of  4,.3.50  ft.  of  8-in.  sani- 
tary sewer,  at  $:1396.  Bids  were  opened  July  8. 

®The    City    Council    of    Galva,    la.,    has    let 


the  contract  for  the  construction  of  the  sewer  masonry ;  3,.50M  cu.  yds.  concrete  masonry ; 
system  to  H.  Cathroe  Co.,  of  Omaha,  Nebr.,  3-50  M.  ft.  B.  M.,  timber  left  in  trench;  2,500 
at  $6,.515.  The  work  calls  for  10,500  ft.  of  lin.  ft.  vitrified  and  cast-iron  pipe  house  con- 
ditch,  manholes  and  flush  tanks.  nections. 

®The   City   Council   of   Sioux  City,  la.,  has  Following  bids  were  received  by  the  Board 

let    the    contract    for   the    laying    of    sanitary  „f    \wards    of    Baltimore,    Md.,     Calvin      W. 

sewers  on  West  Sixth  St.,  and  on  West  20th,  Hendrick,    Chief    Engineer    of    the    Sewerage 

Ross  and  West  Sts.,  to  E.  C.   .'Xrmstrong,  as  Commission,  on  Julv  8,  for  Sanitary  Contract 

follows;     West  Sixth  St.,  $0.48  per  ft.;  West  Xo    01,   building   roadway  at  sewage  disposal 

20th    St.,   $0.48%.     Concrete  manholes,   $37..50  plant,    Back    River,     Baltimore;    Carrossa      & 

'^^^^  Lavezza,   Eager  and  Concord   Sts.,   Baltimore, 

®The  City  Council  of  Des  Moines,  la.,  has  $3,549;    Davis    N     Andrew     Co.,    Mt.   Vernon 

let    the    contract    for    the    construction    of    a  \ve     and    26th    St.,    Baltimore,    $3,731;    Geo. 

sewer  in  Third  and  Short  Sts..  to  T.  J.  Cas-  Long  Cont.   Co.,   1st  Ave.  and   1st   St.,   Balti- 

tleberry,  at  $1.22  per  ft.,  and  for  a   sewer  in  more    $4  '^90 

Riverview_   St.,  and  University  Ave.,  to  M.  F.  Fol'lowTng'bids   were  received  by  the  Board 

Cook  at  $1.8.3  per  ft.  ^^    Awards    of    Baltimore,    Md.,     Calvin     W. 

Kentucky.  Hendricks,    Chief    Engineer,    Sewerage    Com- 

T-,      ^.^     ,-         •,     J  c        '      ^    T^       1        ■  mission,   for  Sanitarv  Contract   Xo.  93,  house 

The  City  Counci    of  Somerset,  ky.    has  in-  ,.on„ections  across   footways.   Districts  2fi  and 

structed    the    County    Attorney,    W.    B.    Mor-  3,,.   ^y,^,    McCarthy  &  Co.,  203  S.    Bond    St.. 

row,  to  draw  up  an  ordinance  to  bond  the  city  Baltimore,  $265,249;    Jas.    Ferry   &   Sons,   111 

for  the  purpose  of  installing  a  sewerage  sys-  ^i^dison   Ave.,    Baltimore.  $71,165;     Ryan    & 

tem,  the  proposition  to  be  voted  on  at  the  No-  j^-„^.     Baltimore,    Md.,    $72,729;      Gallagher, 

vember  election  this   fall.  3^^.,^   ^  j^^^^^^^^   5.2,5   g    Hanover    St..   Balti- 

Louisiana.  more.  $73,240;  B.  F.  Sweeten  &  Son,  Carolina 

©Following  bids  were   received  June  20  by  'ind  -Madison  Sts.,  Baltimore.  $-55,776. 
the  Sewerage  and  Water  Board  of  New  Or-  Following  bids  were  received  by  the  Board 

leans.   La.,  F.   S.   Shields,   Secy.,   for  the  con-  of    .\w^irds    of    Baltimore,     Md.,    on     Storni- 

struction    of   the    Metairie    Relief   and    Broad  water   Contract   Xo.  21  :     C   B.  Clark  &  Co., 

St.    canals,    known    as    Contract    "44-D,"    (1)  1318     Greenmount     Ave.,    $103,316;      Ryan    & 

standing  for  bid  of  Hercules  Co.,  Ltd.,  Hiber-  Reillv,   Union    Trust    Bldg.,    Baltimore,   $103.- 

nia  Bldg.,   New  Orleans,  La.,   (2)   A.  L.   Pat-  772;   Win.   McCarthy   &   Co.,   Baltimore,   Md.. 

terson   &   Co.,    Xapoleon   .\ve..   New   Orleans,  $104,457;   B.   F.  Sweeten  &  Son,  Carolina  and 

and    (3)    Hampton   Reynolds,   7823   Birch    St.,  Madison   Sts.,  Baltimore,  $115,.363. 

Xew    Orleans    (awarded    contract)  : 

Items    and    Approximate    Quantities. 

Kxcavation  delivered  not  over  150  ft.  from  center  line  of  canal,  34."i,uOi)  (1)  (2)  (3) 

cu.    yds      $0,486  $0.60  JO.oO 

Overhaul 'per  100  feet  in  excess  of  150  feet,  500,000  cu.  yds 0.02  0.0.5  0.02 

Rehandling  of  excavated  material,  40,000  cu.  yds 0.22d  0.4o  0.2o 

12-in.    round   vellow   pine   piling,    driven,    497,000   lin.    ft 0.305  0.2o  0.19 

Cfposoted   12-in.   round  vellow  pine  piling,   driven.   2,200  lin.   ft 0.475  0.54  0.40 

Yellow  pine  capping,  including  iron  fastenings,  1,112,000  ft.  B.  M 51.35  50.00  32.00 

Dressed  c\i)ress  planking,  including  iron  fastenings,  701.000  ft.  B.  M. ..  35.94  45.00  2o.00 

Creosoted    vellow  pine  lumber,    1,400.000   ft.    B.   M 69.22  75.00  4i.0O 

Yellow  pine  lumber  in  bridges,  40,000  ft.  B.  M 60.71  50.00  40.00 

Concrete.   l-:3-6,  in  place,  ISO  cu.  yds 10.00  10  50  9.00 

Steel  rods  placed  in  concrete,  10,000  lbs .03  .04o  .04 

Cast    iron.    .37.000    lbs «■«"  •«22o  .03 

10-in.  vitrified  clay  pipe  in  place,  .550  lin.  ft .30  .3a  .40 

15-in.  vitriHed  clav  pipe  in  place,  350  lin.  ft .i»  •'»  -60 

IS-in.  vitrified  clay  pipe  in  place,  350  lin.  ft l.UO  1.20  .»0 

21-in.  vitrifiea  clay  pipe  in  place.  150  lin.  ft 1.10  l.oO  1.00 

Brickwork,    l:iO    cu.    yds 10-00  lo-OO  SM 

Tijtal     S531.fl.56     $580,306     $416,199 


®The  Sewerage  and  Water  Board  of  New- 
Orleans,  La..  F.  S.  Shields,  Secy.,  has  award- 
ed the  contract  for  the  construction  of  Pow- 
er House  No.  2,  known  as  Contract  "40-D," 
to  R.  McCarthy,  Jr.,  206  Perrin  Bldg.,  New- 
Orleans,  at  $61,308. 

®Thc  Sewerage  &  Water  Board  of  New 
Orleans.  La.,  F.  S.  Shields,  Secy.,  has  award- 
ed the  contract  for  Contract  41-D,  sluice  gates 
for  drainage  system,  to  the  Coffin  Valve  Co.. 
of  Ncponset,  Boston,  Mass.,  at  $3,150,  being 
two  sluice  gates  of  8  ft.  x  9  ft.,  complete  with 
seats  and  cylinders.  Bide  were  opened  July  8. 

Maryland. 

^Bids  will  be  received  until  11  a.  m..  July 
24,  bv  Board  of  Awards,  Baltimore,  Md.,  for 
constructing  Section  6  of  the  High  Level  In- 
terceptor, as  shown  on  plans  on  lile  in  the 
oftice  of  Mr.  Calvin  W.  Hendrick,  Chief  Eri- 
gineer  of  the  Sewerage  Commission.  Speci- 
fications and  plans  can  be  obtained  upon  ap- 
plication at  the  oflice  of  the  Sewerage  Com- 
mission, Room  904,  .\nicrican  Building,  Bal- 
tiuKM-c,  Md.  .\  charge  of  $5  will  be  made  for 
each  specification  and  blue  print,  which  charge 
will  be  refunded  upon  the  return,  on  or  be- 
fore July  24,  1912,  of  the  unused  specifications 
and  plans  in  good  condition,  or  upon  the 
return  of  the  General  Specifications  and  plans, 
in  case  a  bid  is  submitted.  A  certified  check 
of  the  bidder,  for  $-^,000,  on  a  Clearing  House 
Bank,  made  payable  to  the  order  of  the 
Mayor  and  City  Council  of  Baltimore,  will  be 
required  to  bo  "deposited  with  each  bid.  .\p- 
proximate  quantities :  4,325  lin.  ft.  brick  and 
concrete  sewer,  55  in.  to  89  in.  in  diameter; 
15,000  cu.  vds.  excavation  in  trench;  1.4.50  lin. 
ft.   excavation    in    tunnel;    410   cu.    yds.    brick 


Michigan. 

The  City  Council  ot  Iron  Mountain.  Mich., 
has  approved  the  resolution  offered  by  the 
Board  of  Public  Works  asking  for  the  build- 
ing of  four  new  sew-ers  which  called  for  an 
expenditure  of  $10,-500.  One  is  4-ft.  rein- 
forced concrete  sewer,  to  run  on  Kimberly 
Ave.,  from  D  St.  to  Hughitt,  estimated  to 
cost  $7,000.  .-Knother  24-in.  tile  sew-er  on 
Foster  St.,  from  C  to  Mud  Lake,  to  cost  $781. 
Two  other  24-in.  tile  sewers  on  .\  St.,  from 
Kimberly  Ave.  to  Carpenter  St.,  and  on 
Hughitt  St.,  from  Kimlierlv  Ave.  to  Foster, 
to  cost  $1,780  and  $918. 

Minnesota. 

•J'Bids  will  be  received  until  8  p.  m.,  .-Vugust 
5,  by  City  Council,  Brainerd.  Minn.,  for  the 
construction  of  Lateral  Sewer  B.  1,  in  Sewer 
District  X'o.  4.  Each  bidder  must  give  the 
price  per  lin.  ft.,  measured  through  manholes, 
price  per  manhole  complete,  price  per  flush 
basin,  as  per  sketches  furnished  by  the  con- 
tractor, and  price  per  lamp-hole  complcie. 
Each  bid  must  bo  accompanied  by  a  cash 
deposit  or  a  duly  certified  check,  payable  to 
the  City  Treasurer,  for  at  least  15  per  cent 
of  the  amount  of  the  bid.  V.  N.  Roderick  is 
City   Clerk. 

Missouri. 

®Dr.  Frank  L.  Hall  has  been  awarded  a 
sewer  contract  at  Hannibal,  Mo.,  at  $24,4 19. 
It  is  stated  that  there  arc  enough  private  con- 
tracts along  the  line  to  make  the  job  total 
something  like  $40,000. 

The  sewer  committee  of  the  City  Council, 
Webb  City,  Mo.,  has  requested  City  Engi- 
neer .\.  J.   McKenzie  to  estimate  the  cost  of 


4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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connectinc    the    sewer    at    the   south    side   of      concrete  pipe,  $42,307 ;  concrete  block   $48 142 
ChTrd,  sl  lo  the  north  side  of  the  street  at       It  is  probable  that  the  sewer  will  be  bu.ltof 


Tom  St.,  and  the  cost  of  putting  an  outlet 
sewir  cast  from  that  point  to  Walker  St., 
through  the  Coyne  lumber  yard. 

The  City  Council  of  Cartcrvillc,  Mo.,  has 
passed  a  bill  providing  for  the  extension  of 
the  sewer  district,  as  planned  by  the  City  En- 
gineer. 

Montana. 

®The  City  Council  of  Lcwiston,  Mont.,  has 
awarded  the  contract  for  the  construction  of 
the  east  side  sewer  to  R.  M.  Barsden  of 
Butte,  Mont.,  at  $47,8.31.  Other  bidders  were: 
Lin^itrum  &  Orcn,  Butte,  $5.1,87.5;  Frasier  & 
Uanforth,  St.  Paul,  Minn.,  $54,405;  W.  D. 
LovcU,  Minneapolis,  Minn..  $5o,.375 :  L.  W. 
Schruth,  Fargo.  X,  Dak.,  $48,.5(;0:  N.  J.  Lit- 
tlejohn,  Lcwiston,  $.55 ,98 7  ;  Hayden  Bros., 
Portland,  Ore.,  $o3.fi42;  Nash  &  Nuttingham, 
Missoula,  Mont.,  $5tJ,475. 

The  City  Council  of  Conrad,  Mont.,  has  ad- 
vertised for  bids  for  the  construction  of  a 
sewer  for  the  western  part  of  town.  Prob- 
ably 10  or  12  blocks  of  sewer  will  be  put  in. 

New  Jersey. 

The  Town  Council  ot  Westlield,  X.  J., 
failed  to  pass  the  ordinance  to  build  a  storm 
sewer  in  First  and  Osborn  .\ves.,  at  a  cost 
of  $3,500. 

New  York. 

©Pratt  &  Reed  of  .Massena,  X.  Y.,  have 
Iwen  awarded  the  contract  by  the  city  of  Wa- 
tertown,  X.  Y.,  E.  \V.  Sayles,  City  Engineer, 
for  the  construction  of  the  north  side  sani- 
tary trunk  sewer,  at  $.5(>,481.  The  work  in- 
cludes the  laying  of  45.  .3(i,  30  and  24-in.  re- 
inforced concrete  pine,  and  18,  15  and  12-in. 
vitrified  tile  pipe.     Bids  were  opened  July  5. 

®The  Board  of  Contract  &  Supply  of 
Schenectady,  X.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  Second  Ward 
sewer  to  Frank  George  and  .Arthur  J.  Shaw 
of  Rat,nvia.  X.  Y..  at  $44,341.  Other  bids 
were :  Charles  Ippolito,  Orange,  X.  J..  $44,- 
!)r.);  Union  Paving  Co.,  Schenectady,  $18,439; 
DeXallo  &  Klingsberg,  Schenectady,  $53,411; 
John  .Mien,  $53,512,  and  the  Henry  Spinach 
Contracting  Co.,  Waterbury,  Conn.,  $00,91.3. 

®The  Board  of  Contract  &  Supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  seventh  section  of 
the  sewage  disposal  system  to  Ripton  &  Mur- 
phy at  $-57,09.5.  This  contract  calls  for  cast 
iron  pipes  that  carry  the  sewer  across  the 
lower  river. 

®The  Common  Council  of  -Auburn,  N.  Y., 
has  let  a  contract  for  a  sanitary  sewer  in  Lake 
Ave.  and  Swift  St.,  as  far  as  Burt  Ave.,  to 
Jesse  D.  Tullcr  at  $5,073.  A  contract  for  a 
storm  water  sewer  in  Chase  St.  was  awarded 
to  Michael  H.  O'Hora  at  $1,687. 

®The    Board      of    Contract    &     Supply    of 


double  strength  vitrified  tile  for  tlie  distance 
where  it  runs  from  12  to  l8-ins.  in  diameter, 
and  of  reinforced  concrete  pipe  for  the  re- 
mainder of  the  distance. 

North  Dakota. 
•{•Bids  will  be  received  until  8  p.  m.,  July 
29,  by  L.  J.  Thompson,  City  Auditor,  Mmot. 
N.  Dak.,  for  the  construction  of  extension  to 
the  sewer  svstem,  including  1-5,781  ft.  of  lO-iii. 
sewers:  3,948  ft.  of  r2-in.  sewers,  46  man- 
holes, 2  concrete  river  crossings.  Official  ad- 
vrtisement  will  be  found  elsewhere  in  this 
issue. 

Oklahoma. 

The  City  Commission  of  Tulsa,  Okla.,  has 
decided  to  advertise  for  bids  on  a  sewer 
cleaning  machine.  The  estimated  cost  is 
$1,500. 

Ohio. 

•{•Bids  will  be  received  until  noon,  .-\uaust 
5,  by  William  F.  Klopmeyer,  Clerk.  Reading, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  nf  sanitary  sew- 
ers in  the  village  of  Reading,  O.,  according  to 
the  plans  and  specifications  on  file  in  said 
Clerk's  office,  and  in  the  office  of  Daniel  S. 
Hasbrook,  Village  Engineer,  Pickering  Bldg., 
Cincinnati,  O.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $1,000. 

^Bids  will  be  received  until  nnon,  July  20, 
by  Samuel  Franks,  Jr.,  Clerk,  Alillersburg,  O., 
for  the  construction  of  the  Crawford  St. 
sewer  with  branches  and   laterals. 

The  city  of  St.  Bernard.  O.,  Henry  A.  Nun- 
list,  1112  Traction  Bldg.,  City  Engineer,  re- 
jected all  bids  received  July  8  for  the  con- 
struction of  a  concrete  storm  water  sewer  in 
ravine  at  Burnet  Ave. 

The  City  Council  of  Cuyahoga  Falls,  O., 
contemplates  the  installation  of  a  garbage 
disposal  plant. 

Consulting  Engineer  R.  Winthrop  Pratt  of 
Cleveland,  O.,  has  engaged  Carl  S.  Donald- 
.son  of  Beaver  Falls,  Pa.,  to  make  the  prelim- 
inary surveys  for  the  sewage  disposal  plant 
for  the  boroughs  in  Beaver  Valley.  Surveys 
will  be  made  at  once  from  the  outlet  of  the 
Beaver  Falls  sanitary  sewerage  svstem  to 
probable  locations  for  disposal  plant  in  the 
vicinity   of  Junction   Park. 

The  Village  Council  of  Celina,  O.,  has  re- 
tamed  the  W.  J.  Sherman  Co.,  Consulting 
Engineer.  The  Na.sby,  Toledo,  O.,  to  prepare 
plans  and  specifications  for  the  installation  of 
the  proposed  sewer  system,  including  a  sew- 
age disposal  plant.  The  preliminary  estimate 
places  the  cost  between  $80,000  and  $100  000 
James  K.  Carlin  is  Village  Clerk. 

The  sewer  committee  of  the  City  Council, 
Norwalk,  O.,  has  instructed  Engineer  Laylin 
to  secure  an  estimate  of  the  cost  of  a  30-in 
storm  water  sewer  to  take  care  of  the  over- 


Rochester,  N.  \ ..  has  awarded  the  contract  flow  on  Benedict  Ave.,  from  the  south  oart 
for  the  construction  of  the  Jay  St  sewer  to  of  the  city.  The  State  Board  of  Health  has 
'''■rf,?%TjSJZr  ^xVii'-',  ?•,...      ..      -«^d_"-  -'^  °f  P-Pare  for  the  instaUation 


City  Engineer  W.  Thomas  Wooley  of 
Schenectady,  .X.  Y.,  is  planning  the  construc- 
tion of  a  large  intercepting  sewer  which  will 
be  constructed  in  connection  with  the  pro- 
posed sewage  disposal  plant. 

The  sewer  committee  of  the  Binghamton, 
N.  Y.,  Council  and  the  Lestershire,  X.  Y., 
Trustees  recently  held  a  meeting  to  arrange 
for  the  construction  of  the  Lestershire- 
Downsvillc  sewer.  It  is  stated  that  bids  on 
the  work  will  shortly  be  asked. 

The  Sewer  Commission  of  Glen  Cove,  L. 
I  1  ,.  r.-rr-ivcd  bids  for  the  construction  of 
''  "d   sewer     system.     The   Seaboard 

'.      .  '"    Co..   375    Fulton    St.,   Brooklyn, 

N.  'i ..  dt  $126.3-50,  submitted  the  lowest  bid 
on  the  work.  The  Town  Board  will  first  sell 
the  bonds  necessary  for  (he  construction  of 
the  system  before  letting  the  contract. 

Pratt  &■  Reed  of  Massena.  X.  Y.,  have  sub- 


of  a  sewerage  system. 

City   Engineer   Phil  Weber   of   Canton,   O 
has   made   plans    for   more   than    4    miles   of 
storm  water  and  16  miles  of  sanitary  sewers. 

Oklahoma. 

©The  city  of  McAlcster.  Okla.,  on  July  5 
awarded  the  contract  for  the  construction  of 
District  Sewer  No.  :%,  943..5  ft.,  of  0-in  vitri- 
fied sewer,  to  Jas.  A.  Morgan  &  Co.,  at  $700 
Other  district  sewers   recently  let  were:   No' 

v'  '?i^io^:;r'^'f^'^^-   l'2---5  ft-  at  $625,  and 
No.  32,  1,314.5  ft.,  to  J.  A.  ^^organ,  at  $1,0,50. 

Pennsylvania. 

+B'ds  will  he  received  until  7  p.  m  Tulv  19 
by  City  Council,  West  Brownsville.'  Pa  for 
the  following  work:  For  the  construction  of 
a  sanitary  sewer  on  Railroad  St 


the   construction   of   the   Xorth     Side     trunk       O^   Fnr  t),      „     T     !■   ^"" ,"■   of    '"i-   pipe. 

5ewer,   at    the    following   bid:     Vitrified   "ile       on   ^Wdle   S^  .[.^''T  .?^  ^  ''"''^•-   ^<=^^''^^ 
$.1.3  1ft-2-   s«7mpnt,i   i.i„.-i,    e.i-niT.   _  ".  r .    "  .■      ?"   M'ddle   M.,  with   all  the  necessary  house 

etc.,   rcquir- 
s  s  contra: 


$53,182:   se.n,en.al  block,  $,7.0,7:   rem/o,;:^      ^.^^^^  ^sZZol^ 

•t indicates  work  aow  open  for  bids,    ©indicate 


ing  about  1,010  ft.  of  8-in.  sewer  pipe  and 
about  500  ft.  of  4-in.  sewer  pipe.  (3)  For  the 
grading,  curbing  and  paving  of  Middle  St^  re- 
quiring: 3,500  cu.  yds.  of  excavation;  2,300 
sq  yds  of  paving,  cement  filler;  $6,700  sq.  yds. 
of  paving,  sand  filler :  8,300  lin.  ft.  stone  curb- 
ing: 50  cu.  yds.  of  reinforced  concrete.  A 
certified  check  in  the  sum  of  $200  must 
accompanv  each  bid  for  sew-ering,  and  a  cer- 
tified check  in  the  sum  of  $1,000  must  ac- 
company each  bid  for  paving.  Proposal 
blanks,  plans  and  specifications  are  on  file  at 
the  residence  of  E.  V.  Kaufmann,  Secretary 
of  the  Council,  and  will  be  furnished  on  ap- 
plication. 

©Joseph  McCormick  &  Bro.  have  been 
awarded  the  contracts  by  the  City  Council 
of  Erie,  Pa.,  for  the  construction  of  a  9-in. 
sewer  in  22nd  St.,  Wallace  and  23rd  Sts.,  and 
a  9-in.  sewer  in  Laurel  St.,  from  29th  St. 
south  840  ft.,  as  follows :  22nd  St.— $0.80  per 
ft  for  9-in.  pipe  and  laving;  $0.40  for  6-in. 
pipe:  $0.80  for  Y  and  t  br.-inches,  and  $40 
for  manholes.  Laurel  St.— $0.90  for  9-in. 
pipe,  $0.45  for  6-in.  pipe,  $1.15  for  branches 
and  $40   for  manholes. 

Pennsylvania. 

©Owens  &  Baker  Construction  Co.  has  been 
awarded  the  contract  by  the  Borough  Council 
of  Hastings,  Pa.,  C.  S.  Hovt,  Clerk,  for  the 
layirg  of  14,000  lin.  ft.  of  sewer,  at  $0,149. 
C.  E.  Fletcher,  Spangler,  a.,  is  Engineer.  Bids 
were  opened  July   11. 

Bids  will  be  received  until  4  p.  ni..  July  20, 
by  Frease  &  Sperling,  Borough  Engineers, 
Wilkinsburg,  Pa.,  for  the  construction  of 
about  738  ft.  of  8-in.  pipe  sewer;  316  ft.  of 
r2-in.  pipe  sewer :  474  lin.  ft.  of  concrete  re- 
taining wall.  Noted  also  under  Roads  & 
Streets  in  this  issue. 

South  Carolina. 

©The  City  Council  of  .\ndcrson,  S.  C,  has 
let  a  contract  to  Robert  L.  Kay  to  construct 
a  sewer  main  from  Anderson  college  to 
Rocky  River,  a  distance  of  O.ono  ft.,  at  $.3,100. 

South  Dakota. 

City  .Auditor  Raymond  of  Aberdeen,  S. 
Dak.,  has  been  instructed  by  the  City  Coun- 
cil to  take  the  necessary  steps  for  the  con- 
struction of  a  sewer  on  Sixth  Ave.,  south- 
cast  from  the  intersection  of  State  St.  to  the 
center  of  block  96,  Hagerty  and  Lloyd's  ad- 
dition. 

Tennessee. 

Bids  have  been  received  bv  the  City  Com- 
mission of  Chattanooga.  Term.,  for  the  con- 
struction of  a  sewer  on  Boyce,  Cowart  and 
Union  Sts.,  from  I.  C.  Mishler,  Noll  Con- 
struction Co.,  Smallwood  Constructing  Co. 
and  the  Bauml  Construction  Co.  The  speci- 
fications call  for  a  two-ring,  oval-shaped  brick 
sewer,  35  ins.  by  52V2  ins.  The  estimated 
cost  is  $35,000.  The  contract  has  not  as  yet 
been  awarded. 

Texas. 

^Bids  will  be  received  until  8  p.  m  Aug 
14,  by  Mayor  H.  W.  Spreckles  and  Councill 
La  Grange,  Texas,  for  furnishing  the  neces- 
sary labor  and  material  for  constructing  a 
system  of  sanitary  sewers  in  the  city  of  La 
Grange,  Texas.  The  work  will  consist  of 
approximately  2,170  ft.  10-in..  3  8.30  ft  8-in 
22,960  ft.  6-in.  diameter  vitrified  pipe  sewers! 
with  o  manholes,  74  lamp  holes  and  72  ft  6-in 
diameter  iron  pipe.  Form  of  proposal  may  be 
oblamed  from  the  City  Secretarv  of  La 
Grange.  Plans,  specifications,  profiles  form 
ot  contract  and  instructions  to  bidders  may  be 
seen  at  the  office  of  said  Secretarv  or  ob- 
tained upon  payment  of  cost  of  same  Each 
hid  must  be  accompanied  by  a  certified  bank 
check  for  not  less  than  2  per  cent  of  the 
amount  bid,  made  payable  to  the  Citv  Secre 
tary.  N..  Werenskiold,  Engineer'  Dalus  Tex" 
Following  bids  were  received  bv  the  Citv 
Commission  of  Galveston,  Tex  fulv  5  fnr 
the  construction  of  a  vitrified  pipe  sewer  ex 
tension  on  10th  St.,  from  Avenue  A  to  th; 
alley  between  Avenues  J  and  K.  The  de! 
tads  of  the  bids  were  as  follows:  (1)  Con- 
t  let  recently. 
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structing  complete,  1,500  liii.  ft.  of  18-in.  pipe 
sewer;   (2)   1,720  lin.  ft.  of  lo-in.  pipe  sewer; 

(3)  removing  510  lin.  ft.  of  30-in.  pipe  sewer; 

(4)  removin.g  990  lin.  ft.  of  27-in.  pipe  sewer; 
(.5)  removing  990  lin.  ft.  of  24-in.  pipe  sewer; 
(G)  removing  730  lin.  ft.  of  18-in.  pipe  sewer; 
(7)  constructing  about  10  manholes  for  30-in. 
sewer;  (8)  constructing  about  9  manholes  for 
18-in.  sewer;  (9)  constructing  about  9  man- 
holes for  15-in.  sewer :  Galveston  Gas  Fit- 
ting and  Plumbing  Co.— (1)  $2.80;  (2)  $2.60; 
<3)  $1.75;  (4)  $1.75;  (5)  $1.75;  (0)  $1.75; 
(7)  $36;  (8)  $36;  (9)  $36.  A.  C.  Falligant— 
<1)    $2.59;    (2)    $2.31;    (3)   $1.45:    (4)   $1.45; 

(5)  $1.45;  (G)  $1.25;  (7)  $42;  (8)  $;37 ;  (9) 
$37.  Kelso  &  Vautrin— (1)  $2.73;  (2)  $2.37; 
(3)  $1.75;  (4)  $1.75;  (5)  $1.50;  (6)  $1.50; 
<7)  $39.50;  (8)  $39.50;  (9)  $39.50. 

The  City  Council  of  Calvert,  Tex.,  has 
passed  an  ordinance  authorizing  the  issuance 
of  $25,000  in  sewerage  bonds.  As  soon  as 
the  bonds  have  'been  approved  by  the  Attor- 
ney-General work  will  begin  constructing  the 
sewer  svstem. 


The  Jefferson  Sanitary  Sewer  Co.,  Jeffer- 
son. Marion  County,  Tex.,  has  been  incor- 
porated with  a  capital  stock  of  $9,000.  The 
incorporators  are  George  S.  Neidermeier,  M. 
J.  Whelan,  Fred  Meisenheimer,  all  of  Jeffer- 
son,  and   others. 

The  citizens  of  Sweetwater,  Tex.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
$35,000  for  the  installation  of  a  sewerage  sys- 
tem. 

The  City  Council  of  Denison,  Tex.,  has 
voted  to  gradually  extend  the  sewerage  sys- 
tem  of  the  city. 

Washington. 

®The  city  of  Toppenish,  Wash.,  has  award- 
ed the  contract  for  the  construction  of  five 
sewer  laterals  for  the  city  to  Alphin  &  Tay- 
lor of  Toppenish.  at  a  cost  of  over  $12,500. 
These  laterals  will  connect  up  with  the  main 
trunk  line  recently  finished. 

Wisconsin. 


^Bir: 


be    received   until 


July 


18,  by  Board  of  Public  Works,  Antigo,  Wis., 
for  the  construction  of  sewers  in  District 
\o.  1.  The  approximate  estimate  of  the  work 
by  which  the  bids  will  be  compared  is  as  fol- 
lows :  638  ft.  of  8-in.  vitrified  pipe  sewer  on 
Clermont  St.;  418  ft.  of  8-in.  vitrified  pipe 
sewer  on  Artie  St.  Plans  and  specifications 
for  said  work  are  now  on  file  in  the  office 
of  the  City  Clerk  of  Antigo.  A  certified 
check,  payable  to  the  City  Clerk,  of  10  per 
cent,  must  accompany  bids. 

The  Common  Council  of  Beloit,  Wis.,  has 
ordered  a  sanitary  sewer  laid  in  District  C 
on  Eighth  St.,  north  foom  St.  Lawrence  Ave. 
to  Portland  Ave. 

Canada 

•{•Bids  will  be  received  until  4  p.  m.,  .^ug.  8, 
liy  Frank  Ness,  Secretary-Treasurer,  Kirk- 
ficld  Park,  Man.,  for  the  erection  of  an  in- 
cinerator in  Ward  5  of  the  Municipality,  ad- 
joinin.g  the  westerly  limits  of  the  city  of 
Winnipeg.  Further  information  may  be  ob- 
tained   of   the    Municipal    Engineer. 


BUILDINGS,  DOCKS,  DREDGING.  SUPPLIES,  ETC. 


California. 

®The  Standard  American  Dredging  Co.  has 
been  awarded  the  contract  at  $89,852,  by  the 
Board  of  Public  Works  of  Los  Angeles,  for 
the  fillin.g  of  the  streets  in  Wilmington  west 
of  the  present  fill.  The  company  will  not  only 
fill  the  streets  but  also  will  fill  tlie  entire  area 
between  D  and  J  streets.  First  and  Fifth 
streets,  the  area  involving  20  .blocks. 

The  Common  Council  of  San  Diego,  Cal, 
has  adopted  a  resolution  instructing  the  City 
.^.ttorney  to  prepare  papers  awarding  the  con- 
tract for  harbor  improvements  to  Mesmer  & 
Rice,  Los  An.geles,  Cal.  Bids  for  this  work 
were  opened  June  24,  Mesmer  &  Rice  offer- 
ing to  construct  the  pier  and  bulkhead  com- 
plete for  $584,613. 

Connecticut. 

^•Bids  will  be  received  until  3  p.  m.,  July 
29,  by  Capt.  A.  E.  Waldron,  U.  S.  Engineer. 
New  London,  Conn.,  for  dredging  in  Thames 
River,  Conn. 

Delaware. 

^Bids  will  be  received  until  11  a.  m.,  .^ug. 
1,  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
Wilmington,  Del.,  for  dredging  St.  Jones 
River,  Del. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10:30  a.  m., 
July  24.  by  Maj.  F.  C.  Hoggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington.  D.  C,  for  furnishing  under 
Canal  Circular  719.  galvanized  sheet  iron  or 
steel,  bronze  bars,  bronze  wire  cloth,  babbitt 
metal,  lead  washers,  lead  pipe,  pipe  fittings, 
curb  boxes,  sliower  heads,  valves,  cable  clips, 
copper  tacks,  anchor,  pipe  cutters,  ratchet 
braces,  chain  and  snatch  blocks,  hoes,  rakes, 
extension  ladders,  clothes  hampers,  hose,  pack- 
ing oakum,  magnesia  pipe  covering,  fire  brick, 
thumb  tacks,  twine,  copying  books,  scratch 
pads,  chipped  soap,  neatsfoot  oil,  ivory  drop 
black,  umber,  ochre,  aluminum  paint,  yellow 
pine  and  cypress  lumber. 

4*Bids  will  be  received  until  2 :30  p.  m., 
July  10,  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  the  fol- 
lowing untreated  piles :  500  40-ft.  long,  150  15- 
ft.,  .50  50-ft..  350  •55-ft.  and  200  50-ft. 

Florida. 

®The  trustees  of  the  Internal  Improvement 


Indiana. 

4«Bids  will  be  received  until  10  a.  m.,  July 
31  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  erection  of  ward  building  for  new 
city  hospital,  also  for  plumbing,  sewerage, 
ventilating,  electric  wiring,  etc. 

^•Bids  will  be  received  until  2  p.  m.,  July 
29  by  Board  of  Clay  County  Commissioners, 
Brazil,  Ind.,  for  the  construction  of  a  new 
court  house  and  heating  plant  for  the  county 
jail.     E.  A.  Staggs  is  County  .Auditor. 

■{•Bids  will  be  received  until  2  p.  m.,  July 
20.  by  the  Board  of  School  Trustees,  Rensse- 
laer, Rensselaer,  Ind.,  for  the  construction  of  a 
new  heating  plant  for  the  new  high  school 
building.  R.  A.  Parkinson  is  one  of  the 
trustees. 

Kentucky. 

•{•Bids  will  be  received  until  noon  (central 
time),  July  31,  by  Lt.  Col.  Henry  Jervey,  U. 
S.  Engineer,  Louisville,  Ky.,  for  the  con- 
struction of  a  new  steel  hull  and  cabins  for 
stern  wheel  tow  boat  Cherokee. 

Brown  &  Clarkson,  Engineers,  Southern 
Bldg.,  Washington,  D.  C,  have  been  engaged 
to  make  the  preliminary  surveys  for  a  hydro- 
electric power  development  on  Dix  River  for 
the  Dix  River  Power  Co.  of  Richmond,  Ky. 
The  engineers  have  two  field  parties  at  work 
making  a  detailed  topographic  survey  of  the 
area  to  be  covered  by  the  reservoir  which  will 
be  approximately  36  miles  long. 
Massachusetts. 

^Bids  will  be  received  until  2  p.  m.,  July 

19,  by  Board  of  Harbor  and  Land  Commis- 
sioners, Boston,  Mass.,  for  dredging  a  chan- 
nel and  anchorage  basin  in  Mill  River,  Glou- 
cester. The  work  to  be  done  is  the  dredging 
of  about  .57,000  cu.  yards  of  material  to  pro- 
vide a  channel  60  ft.  wide  and  about  3,400  ft. 
long,  and  an  anchora.ge  basin  about  34,500  sq. 
ft.  in  area.  All  dredging  to  be  the  depth  of 
6  ft.  at  mean  low  water. 

•{•Bids  will  be  received  until   1    p.   m.,  July 

20,  by  Richard  D.  Kimball  Co.,  Engineers,  6 
Beacon  St.,  Boston,  Mass.,  for  the  construc- 
tion of  an  electrical  wiring  system  at  the  In- 
dustrial School  for  Girls,  Lancaster.  Mass. 

•{•Bids  will  be  received  until  11  a.  m..  .A.ug. 
12.  by  the  Commanding  Oflicer,  Watertown 
.'\rsenal,  Watertown,  Mass.,  for  the  construc- 
tion and  equipment  of  a  power  plant. 

Wells  Bros.  Co.,  160  Fifth  Ave..  New  York 


Fund,  J.  O.  Wright.  Chief  Drainage  Engineer.      City,  are  reported  to  have  been  awarded  the 
Tallahassee.   Fla..   have   awarded   the  contract      contract,  at  $716,010.   for  the  construction  of 

the  new  city  hall  annex  for  the  city  of  Bos- 
ton. Mass.  The  other  bids  received  on  the 
work  were  as   follows:     C.   A.     Fuller     Co 


for  constructing  three  concrete  locks  and  wing 
dams  near  the  south  shore  of  Lake  Okeecho- 
bee to  the  Heard  Concrete  Construction  Co., 
Tampa.  Fla.,  at  $72,5.54.  Bids  were  opened 
July   10. 


$781,000;    Woodburv    &    Leighton.    $781,055; 
Conners    Bros..     $791,045;      Norcross     Bros. 


$794,700;  Hedon  Construction  Co.,  $801,710; 
Whiton  &  Havnes  Co.,  $802,000;  H.  P.  Con- 
verse Co.,  $814,000;  W.  H.  Keyes  &  Co.,  $816,- 
4.39;  McNeil  Bros.,  $845,000. 

Michigan. 

^•Bids  will  be  received  until  3  p.  m.,  Aug. 
8,  by  Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
Detroit,  Mich.,  for  furnishing  about  1,900  tons 
of  rock  for  piers  at  .-Mpena,  Mich. 

The  bid  of  the  .-Mberger  Pump  Co.,  New 
York  City,  at  $44,475,  for  a  pumping  plant  for 
the  new  lock  at  St.  Mary's  Falls  Canal,  Sault 
Ste.  Marie,  Mich.,  has  been  recommended  for 
acceptance  by  the  U.  S.  Engineer  at  Detroit, 
Mich. 

Missouri. 

The  Board  of  Education  of  St.  Louis,  Mo., 
has  approved  the  plans  and  specifications  and 
will  take  bids  shortly  for  the  proposed  $725,- 
000  hi.gh  school  to  be  erected  on  Osceola  St., 
between  Grand  and  Vir.ginia  .-Vves.,  St.  Louis. 

Montana. 

Bids  as  follow  were  received  July  3  by  the 
Supervising  Architect,  Treasury  Department, 
Washington.  D.  C,  for  the  construction  com- 
plete, including  plumbing,  gas  pipin.g.  heating 
apparatus,  electric  conduits  and  wiring  and 
lighting  fixtures,  of  the  L'.  S.  post  otlice  at 
Billings.  Mont.:  (1)  being  bid  on  limestone 
and  (2)  bid  on  sandstone:  Wurster  Con- 
struction Co.,  Wichita,  Kan..  (1)  $108,000. 
(2)  $106,000;  Hiram  Lloyd  Building  and  Con- 
struction Co..  Odd  Fellows  Bldg.,  St.  Louis, 
Mo.,  (n  $109,750,  (2)  $111,750;  Dieter  & 
Wenzel  Construction  Co..  Wichita,  Kan..  (1) 
$114,272.  (2)  $115,972:  J.  H.  Wiese.  Omaha. 
Neb.,  (1)  $114,790,  (2)  $124,790;  George  \V. 
Stiles  Construction  Co.,  Rookerv  Bldg.,  Chi- 
ca.go.  111.,  (n  $127,680;  John  Lauritzen,  Fer- 
gus Falls.  Minn.,  (1)  $127,t)00:  Grant  Fee, 
San  Francisco,  Cal.,  (1)  $121,000.  (2)  S12.5,- 
000 :  Sound  Construction  &  Engineering  Co.. 
Seattle,  Wash..  (!>  $125.67.5,  (2)  $125,675; 
OLson  &  Johnson,  Missoula,  Mont..  (1")  $118.- 
500.  (-2)  $122,500:  George  Hinchliff  Co..  Chi- 
cago. Ill,  (n  $125,900,  (2")  $125,500:  Eugene 
Schuler.  Wahpeton.  N.  Dak.,  (H  $120,000. 
(2)  $129,000;  B.  J.  Jobst.  Omaha,  Neb.,  (O 
$141,517:  G.ngnon  &  Co..  Billings.  Mont.,  (1) 
$127,.303.  (2)  $129,668:  Whitcwav-Lee  Con- 
struction Co..  Boise.  Idaho.  (H  $121,000:  T. 
W.  Miller.  St.  Paul,  Minn..  (H  $140,116,  (2) 
$140,116:  Northern  Construction  Co.,  Milwau- 
kee. Wis..  (1)   $129,787.   (2)  $134,197. 

Special  election  will  be  held  on  July  22  at 
Great  Falls,  Mont.,  to  decide  on  the  issuance 
of  bonds  for  erection  of  $150,000  cit\-  hall. 

New  Jersey. 

®The  Barrows-Stewart  Co.,  17  Battery  PI. 
New  York  City,  has  been  awarded  the  general 


4. indicates  v/ork  now  open  for  bids,    ©indicates  a  contract  let  recently. 


(tOU 
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contract  for  a  liollow  reinforced  concrete 
clam,  with  reinforced  concrete  Rate-house,  to 
be  used  for  imponn(hnR  water  for  the  tssex 
Mill  of  the  American  Felt  Co.  at  Picton,  N.  J. 
The  .\mbursen.  Hvdraulic  Construction  Ca, 
Boston.  Mass.,  is  the  dcsignmR  engineer:  H. 
H.  Fales  is  Chief  EnKineer  for  the  owners. 
Work  will  be  commenced  at  once. 
New   York. 

4.Bids  will  he  received  until  noon,  July  25, 
bv  Col  W.  M.  Black.  U.  S.  Engineer,  710 
\rniv  Bldg.,  New  York  City,  for  construct- 
ins  rnbble  mound  in  front  of  breakwater, 
Plattsburg  Harbor.  N.  Y. 

®Thc  C.  S.  War  Department  has  approved 
the  contract  for  removing  the  wreck  of  the 
steamer  C  Richardson,  which  foundered  oti 
Waverlv  Shoal,  near  Buffalo  breakwater,  on 
Dec  !•.  l!hi!'.  The  job  was  let  to  the  wreck- 
ing firm  of  Hincklev  &  Sampson  of  Oswego, 
\.  Y.,  who  offered  to  remove  the  hull  for 
$10,000. 

Bids  were  opened  July  I  by  Col.  J.  G.  War- 
ren. U.  S.  Engineer.  Buffalo.  N.  Y.,  for  con- 
struction of  concrete  superstructure,  outer 
breakwater,  Oswego  Harbor,  N.  Y.,  the  In- 
land Watcrw.iys  Co..  Ashtabula,  O.,  at  $ib,- 
155  being  the  probable  successful  bidder.  The 
work  includes  removing  about  600  ft.  of  old 
timber,  stone-filled  superstructure  and  156  ft. 
of  old  rubble-stone  superstructure,  and  con- 
structing about  800  lin.  ft.  concrete  superstruc- 
ture. 

Oklahoma. 

The  Muskogee  Water  Power  Co.  has  plans 
under  way  for  extensive  hydro-electric  devel- 
opment on  the  Grand  and  Illinois  Rivers,  near 
Muskogee.  Okla,.  with  a  maximum  of  20.000 
h.  p.  capacity,  which  will  include  three  separ- 
ate developments.  The  W.  H.  Rosecrans  En- 
gineering Co..  Chicago  Stock  Exchange  Bldg., 
Chicago.  Ills.,  is  the  Cunsulting  Engineer,  and 
has  made  extensive  surveys  and  reports  for 
this  work  and  is  now  preparing  the  plans  and 
specifications  for  same. 

Ohio. 

•{•Bids  will  be  received  until  noon.  .'Kug.  3. 
by  Board  of  Education.  Euclid  Village  School 
District,  at  the  office  of  Louis  Harms,  Clerk, 
Euclid.  O..  for  furnishing  necessary  labor  and 
materials  for  the  erection  of  a  school  house  to 
be  built  for  said  district,  according  to  plans. 
descriptions,  bills  and  specifications  prepared 
by  Franz  C.  Warner.  .Architect.  Hippodrome 
Bldg..  Cleveland.  Ohio,  which  are  on  file  at  the 
office  of  the  clerk  of  said  board,  and  are  there 
open  to  public  inspection  at  all  reasonable 
hours. 

^•Bids  will  be  received  until  noon.  July  22, 
by  Board  of  Hospital  Trustees,  Springfield.  O.. 
for   furnishing  the   materials  and  performing 
the  labor  neccs.sary  for  the  .\dditions  to  and 
the    Remodeling   of    the    Main    Building,    the 
Rear  Wing  of  the  Main  Building  and  the  Top 
Floor  of  Nurses'  Home  at  the  City  Hospital, 
in  accordance  to  the  plans  and  specifications 
now  on  file  at  the  office  of  Clerk  of  the  Board, 
and  at  the  office  of  Robert  C.  Gotwald.  archi- 
tect, where  they  can  he  seen  at  all  reasonable 
hours.      Proposals   are   desired   separately   on 
the  Plumbing  and  the  Heating.     Proposals  on 
the  li.Tlaiiro  may  be  for  the  complete  work  or 
•  ral   parts  but  each   proposal  must 
hat  part  or  parts  it  includes.     Each 
ist  be  accompanied  by  a  bond  or  a 
■ck  on   some  solvent  bank  in   the 
■    per    --rr    .,f    th<     :imount    ol    the 
pr'>p<"j:ial. 

I". 

-;■  ■  iM  be  received  until  noon,  July  2."). 

Norris.    Director,    Department    of 

CN   Docks  and     Ferries,     o.'io     Bourse 

Philadelphia.    Pa.,    for    Contract    104— 

roviding  additional   water  and   fire  ser- 

:iic>    at    .Municipal    Pier    No.    ]i)    North. 

'     River    Contract  111  — For  furnishing 

iiiR  gravel  or  pcblile  filling  and  rip- 

Ir.s  at   Dock  St.   Pier.  Plans,  speci- 

id    blank    forms    upon   which    bid.s 

i.ule.  can   be  obtained   at  the  office 

.'  I    riiciuioned. 


4.Bids  will  be  received  until  noon.  August 
6  by  Oscar  J.  Denny,  Borough  Secretary, 
Sharon,  Pa.,  for  the  purchase  of  an  automo- 
bile fire  engine.  Manufacturers  submit  speci- 
fications. ^,  ,       „,.,■,,• 

Cramp  &  Co.,  Denckla  Bldg.,  Philadelphia, 
Pa.,  was  low  bidder  July  2,  at  $10G,620  for 
erection  of  a  new  school  house  at  88tli  St. 
and  Tinicum  Ave.  for  the  city  of  Pluladelphia. 

Tennessee. 

Plans  have  been  accepted  for  a  new  Masonic 
Temple  to  be  erected  at  Court  Ave.  and  4th 
St.,  Memphis,  Tenn.,  at  a  cost  of  $200,000. 
Jones  &  Farbinger.  Porter  Bldg.,  Memphis, 
Tenn,  are  the  Architects.  John  \\ .  Bailey. 
Memphis,  is   Chairman   of  Building   Commit- 

tCC- 

The  following  bids  were  received  July  1  by 
Hanker  &  Cairnes,  Architects,  Scimitar  Bldg.. 
Memphis,  for  the  construction  of  the  Bank  of 
Commerce  &  Trust  Co.'s  new  building  on 
Main  St.,  Memphis:  The  Noel  Construction 
Co  of  Baltimore,  Md.,  $357,000,  minus  the 
mech.inical  equipment,  or  $420,000  complete; 
the  James  Alexander  Construction  Co.,  of 
Memphis,  $450,000  for  the  complete  work; 
Fuller  Construction  Co.,  New  York.  $455,000 ; 
Selden-Breck  Construction  Co.,  St.  Louis. 
$466,000,  and  the  E.  &  M.  Construction  Co., 
Nashville,  $486,000. 

Texas. 

•J«Bids  will  be  received  until  .\ug.  12.  by 
Board  of  Harris  County  Commissioners, 
Houston,  Texas,  for  the  repairing  of  the  coun- 
ty jail.  The  plans  and  specifications  call  for 
tiie  installation  of  a  new  heating  and  ventilat- 
ing system,  new  plumbing,  new  concrete  floor- 
ing, new  arrangement  of  sanitary  fixtures  sucli 
as  toilets  and  shower  baths,  and  a  remodeling 
of  the  former  criminal  court  quarters  so  as  to 
provide  cells,  hospital  wards  and  detention 
rooms  for  female  and  juvenile  prisoners. 

Chamber  of  Commerce  of  Dallas,  Tex.,  has 
accepted  the  designs  of  Lang  &  Witchell, 
.Architects,  Wilson  Bldg.,  Dallas,  for  a  new 
Chmaber  of  Commerce  building.  The  design 
contemplates  the  erection  of  a  10-story  office 
building.  75x100  ft.,  with  a  roof  garden  above 
the  tenth  story.  This  building  will  face  on 
Commerce  and  Poydras  Sts.  Adjoining  the 
office  building  will  be  a  two-storv  auditorium, 
capable  of  seating  2,000  people,  occupying  the 
75.xl00  ft.  on  Jackson  and  Poydras  Sts.  The 
total  estimated  cost  of  the  structure  is  $450,- 
000. 

Bids  as  follow  were  received  June  20  by 
the  Supervising  Architect.  Treasury  Depart- 
ment, Washington,  D.  C,  for  the  construction, 
complete,  of  the  U.  S.  Public  Buildine  at 
.Austin.  Tex..  (1)  standing  for  bid  on  lime- 
stone and  (2)  for  bid  on  sandstone :  Dieter 
&  Wenzel  Construction  Co..  Wichita.  Kan., 
(n  $147,456.  m  $149.8.50;  James  Corse.  Ra- 
cine. Wis.,  en  $1.54.275;  J  E.  &  A.  L.  Pen- 
nock.  Philadelphia.  Pa..  (1)  $172,800.  (-2) 
$170,200;  Geo.  W.  Stiles  Construction  Co. 
Rookery  Bids..  Chicago.  III.  (1)  $164,885; 
Interurban  General  Contracting  Co.,  7  E 
42d  St.,  New  York  City,  (1)  $181,000.  C2) 
$188.8-57 ;  Hiram  Llovd  Buildinsj  &  Construc- 
tion Co..  St.  Louis,  Mo..  (1)' $181  418  (9) 
$184,418;  Fell  &  .-Mnsworth,  Waco,  Tex.  (\) 
$177,750,  (2)  $182,800;  John  Bardon,  Fort 
Worth,  Tex..  (1)  $171,100;  Chas.  H,  Peck- 
worth.  631  Hudson  St..  New  York  Citv  (I) 
$164,.332,  (2)  $171,230;  Ed.  Henrv,  Ironton 
0„  (n  $Uv),612.  (2)  $170,612;  P.  T  Shields' 
San  .Xntonio,  Tex..  (1)  $198,740. 

Wisconsin. 

Bids  as  follows  were  received  June  26 
by  the  Board  of  Public  Works  of  Two 
Rivers,  Wis.,  for  building  612  ft.  of  stand- 
ard dock:  J.  H.  Kieth  &  Co..  Manitowoc 
Wis.,  $1,190  per  lin.  ft.:  Pellett  &  McMul- 
len,  Manitowoc.  $15.85;  the  Wisconsin 
Dredce  &  Dock  Co..  Sheboyaa'i.  $16.7.'? 
and  Greiling  Bros..  Green  Bay.  $17.,S("I. 

Proposition  is  before  the  Ci'tv  Council  of 
Kenosha.  Wis-,  to  construct  a  bnakn-.M^r  to 
protect  Lake  Ave.  Plans  have  been  made  by 
the  City  Engineer  which  call  for  about  1,.1.5'0 


ft    of    breakwater,    at    an    estimated    cost    of 
$20,000.  ,         ,,,.       , 

Common  Council  of  Milwaukee,  Wis.,  has 
authorized  the  issuance  of  $110,000  of  harbor 
bonds,  of  which  $80,000  will  be  expended  for 
widening  the  Kinnickinnic,  River  and  the  re- 
mainder for  enlarging  docks. 
Canada. 

Citv  Council  of  Moose  Jaw.  Sask.,  has  de- 
cided" that  plans  be  advertised  for  under  the 
regulations  of  the  Roval  Architectural  Asso- 
ciation for  a  citv  hall,  to  cost  $2-50,000.  It  w-as 
decided  to  offer  $3,000  for  the  most  suitable 
plans,  the  first  prize  being  $1,500,  A.  W. 
Mayberrv  is  Chairman  City  Commissioners. 

The  Citv  Council  of  Toronto,  Ont.,  has  in- 
structed the  Citv  Architect  to  prepare  plans 
and  specifications  for  the  erection  of  a  munic- 
ipal abattoir  and  cooling  plant.  An  expen- 
diture of  $300,000  is  proposed. 

Ratepayers  of  Winnipeg.  Man.,  will  vote 
on  a  by-law  to  provide  $750,000  for  exten- 
sions to  the  power  and  light  distribution  sys- 
tem of  the  city.  H.  X.  Ruttan  is  City  Engi- 
neer. 


The  Essence 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL.B., 
M.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,  6x9  ins.,  510  page*. 
Postpaid  $4.00. 


The  Myron  C.  Clark  Pub.  Co. 

608  S.  Dearborn  St..  Chicago 


•f  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


17,  vni. 
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r  d  e 


Method  of  placing  reinforcement  of  North  Western  Expanded  Mcta 
in  Girder  Bridge  at  Stotesbury,  Mo. 


"^^'^PoRCX^ 


ECOXO  STEEL  REIXFUKCIXG  is 
probably  the  most  widely  used  form  of  re- 
inforcement for  the  class  of  work  shown, 
one  reason  being  that  because  of  the  nature 
of  its  structure,  concentrated  live  loads  are 
most  evenly  distributed.  The  metal  is  a 
solid  network  of  steel,  because  the  sheet  is 
not  cut  at  intersection  of  meshes;  the  orig- 
inal sheet  is  cut  and  expanded  at  one 
operation. 

The  use  of  this  fabric  saves  labor  because 
it  is  shipped  in  flat  sheets  ready  to  place  in 
forms  without  any  tying  or  spacing. 

Considering  the  cost  of  forms  for  concrete 
arch    bridges   as  compared   to  the  cost  of 


farms  for  laying  reinforced  concrete  floors 
on  girder  bridges,  we  believe  that  you  will 
find  the  latter  type  of  construction  with 
ECONO  STEEL  REINFORCING  more 
economical  for  short  spans,  or  from  1" 
to  25  feet. 

Send  for  our  "Designing  Data"  booklet 
2-A,  which  gives  detail  description  of 
methods  of  reinforcing  concrete  bridges 
with  expanded  metal.  We  manufacture 
this  fabric  in  weights  ranging  from  0.2  of 
a  pound  to  1.36  pounds  per  squaie  foot. 
Your  inquiries  will  receive  our  prompt  and 
careful  attention. 


North  Western  Expanded  Metal  Co. 

930-950  Old  Colony  Building,  Chicago,  111. 


62 


ENGINEERING     &     CONTRACTING         Vol.  XXXVIII.     No.  3. 


CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


FULTON     SPECIAL    ROAD    DIS- 
TRICT.   HIGHWAY    IM- 
PROVEMENTS. 

Sealed  proposals,  or  bids,  will  be  re- 
ceived by  the  Commissioners  of  the  Fulton 
Special  Road  District  at  the  office  of  the 
Chief  Engineer.  Fuiton,  Callaway  County. 
Missouri,  until  3  p.  m..  Monday.  July  22. 
1912.  Will  be  publicly  opened  and  contract 
for  the  work  awarded  if  any  bid  be 
acceptable  to  the  Commissioners. 

The  right  to  accept  any  or  reject  any 
or  all  bids  being  reserved  by  the  Com- 
missioners. 

A  cerUflcd  check  for  10  per  cent  of  the 
amount  should  accompany  each  proposal 
or  bid.  Proposal  blanks  can  be  had  at  the 
offlce  of  the  engineer. 

The  proposed  work  includes  approxi- 
mately  the  following; 

Moving  125,000  cu.  yds.  dirt. 

Laying  1,000  lin.  ft.  6-'in.  drain  tile. 

Placing  2,500  lin.  ft.  sewer  pipe  for 
drainage.     Sizes,  10,  15,  IS,  21  and  24-in. 

Sub-delivery  of  all  materials 

Plans,  specifications  and  profiles  may  be 
seen  at  the  ofBce  of  the  Chief  Engineer, 
Fulton.  Mo.  Personal  investigation  advis- 
able. Good  work  and  favorable  conditions. 
Monthly  estimates  and  payments  in  cash. 

COM.MISSIONERS    FULTON   SPECLYL 
ROAD  DISTRICT. 

W.  R.  Heagler.  Chief  Engineer. 

Fulton,  Mo. 

MUNICIPAL  WATER  AND 
LIGHT  PLANT. 
Sealtd  proposals  addressed  to  the  City 
Clerk  and  endorsed  "Proposals  for  the 
Municipal  Water  and  Light  Plant,"  will 
be  received  by  the  City  Council  of  Graf- 
ton, W.  Va.,  until  8  o'clock  p.  m.  of  July 
29.  1912.  and  then  and  there  publicly 
opened  and  read  by  the  Clerk,  for  fur- 
nishing the  necessary  tools,  labor,  ma- 
terial and  equipment  and  constructing  the 
proposed  municipal  water  and  light  plant 
according  to  the  plans  and  specifications 
therefor  on  file  in  the  office  of  the  City 
Clerk. 

Each  bid  must  be  accompanied  by  a 
cash  deposit  or  a  certified  check  on  some 
solvent  bank,  payable  to  the  order  of  the 
City  Clerk,  for  an  amount  equal  to  ten 
(10)  per  cent  of  the  aggregate  amount  of 
the  proposal,  as  a  guaranty  that  if  the 
proposal  Is  accepted  a  contract  will  be  en- 
tered Into  and  the  renuired  bond  will  be 
furnished  for  the  faithful  performance  of 
the  said  work. 

Plans  and  specifications  can  be  seen  and 
form  of  bid  can  be  obtained  either  at  the 
offlce  of  the  City  Clerk,  or  the  Engineers, 
The  RIggs  &  Sherman  Company  Toledo 
Ohio.  ■ 

The  Council  reserves  the  right  to  re- 
ject any  or  all  bids. 

By  order  of  the  Council. 

(Signed)         W.  C.  HANWAY, 

n     „        „,    ,  "^"y  Clerk. 

Grafton,  W.  Va.,  July  1.  1912. 


24.5     MILES     SAND-CLAY     ROAD 
IMPROVEMENT. 

Sealed  proposals  will  be  received  by  the 
Road  Commissioners  of  District  Three, 
Noxubee  County,  Mississippi,  at  their  of- 
fice in  the  Court  House  at  Macon,  Miss., 
until  2  p.  m.  of  August  7,  1912,  for  the 
building  of  approximately  24.5  miles  of 
sand-clay  road  in  said  District  Three  and 
then  and  there  publicly  opened.  Tlie  work 
will  include  approximately  3S,000  yards  of 
earth  e.xcavation  and  the  hauling,  placing 
and  spreading  of  the  sand-clay  required 
for  surfacing  these  roads.  Eacli  proposal 
shall  be  accompanied  by  a  certified  checlv 
tor  three  (3)  per  cent  of  the  total  amount 
of  the  bid.  The  Commissioners  reserve 
the  right  to  reject  any  and  all  bids.  Plans 
and  specifications  may  be  seen  at  the  of- 
fice of  the  Commissioners  at  Macon, 
Miss.,  and  at  the  office  of  the  engineers 
at  923  Woodward  Bldg.,  Birmingham,  Ala. 
N.  SCALES, 
L.  F.  HOLBERG, 
S.  M.  THOMAS, 

Commissioners. 
WHEELOCK  ENG'G  CO.,  INC., 

Woodward  Bldg.,  Birmingham,  Ala. 


16  MILES  GRAVEL  ROAD  IM- 
PROVEMENT. 

Sealed  proposals  will  be  received  by  the 
Road  Commissioners  of  District  Three, 
Noxubee  County,  Mississippi,  at  their  of- 
fice in  the  Court  House  at  Macon,  Miss., 
until  2  p.  m.  of  August  7,  1912,  for  the 
building  of  approximately  16  miles  of 
gravel  road  in  said  District  Three,  and 
then  and  there  publicly  opened.  The  work 
will  include  approximately  39,000  yards  of 
earth  excavation  and  the  hauling,  spread- 
ing and  rolling  of  the  chert  or  gravel  re- 
quired tor  surfacing  these  roads.  Alternate 
proposals  will  be  asked  upon  (a)  Nova- 
culite  and  (b)  clay-gravel.  Each  proposal 
shall  be  accompanied  by  a  certified  check 
for  three  (3)  per  cent  of  the  total  amount 
of  the  bid.  The  Commissioners  reserve  the 
right  to  reject  any  and  all  bids.  Plans 
and  specifications  may  be  seen  at  the  of- 
flce of  the  Commissioners  at  Macon,  Miss., 
and  at  the  offlce  of  the  engineers  at  923 
Woodward  Bldg.,  Birmingham,  Ala. 
N.  SCALES, 
L.  P.  HOLBERG, 
S.  M.  THOMAS, 

Commissioners. 
WHEELOCK  ENG'G  CO.,  IXC, 
Woodward  Bldg.,  Birmingham,  Ala. 


Ky  ■  JulfT'?;?."''^'^^^^-  Lou'svllle. 
™".  .',  '•  '»'•!— Sealed  proposals  for 
constructing  a  new  steel  hull  and  cabins 
for  stern  wheel  towbont  Cherok..,.  vi:mi  k„ 
received  at  this  ofHce  until  1"  r,L„        ^® 


STREET    IMPROVEMENT. 

Bids  for  the  improvement  u(  approxi- 
mately two  and  three-quarter  miles  of 
streets,  by  grading  and  constructing  ce- 
ment curb  and  gutter  and  laying  50,000 
yards  of  bitulithic  pavement  will  be 
received  by  the  City  Recorder  of  Salt 
Lake  City,  Utah,  until  10  o'clock  a.  m. 
July  30.   1912.  ' 

Plans  and  specifications  can  be  =een  at 
the  Office  of  the  City  Engineer,  cr"  copies 
may  be  obtained  upon  payment  of  a  de- 
posit of  $5.00. 

Zy  order  of  the  Board  of  Commission- 
ers. "' 

NOBLE  WARP,UM, 
City    Rtcorder. 


Announcement 


The  Board  of  Public  Works  of  the 
City  of  Los  Angeles,  realizing  that 
active  construction  on  the  Los  Angeles 
Aqueduct  is  nearing  completion,  has 
authorized  the  organization  of  a  Sales 
Department  for  the  purpose  of  dispos- 
ing of  all  excess  mater'al  and  equip- 
ment. While  laige  quantities  will  not 
be  available  until  the  work  is  over, 
varying  amounts  will  be  released  ftoin 
time  to  time  and  either  sold  at  nearest 
railroad  siding  or  at  Receiving  Yard, 
corner  Slauson  and  Cotnpton  avenues. 

Material  to  be  sold  includes 
steam  and  electric  power  shovels, 
mules,  horses,  wagons  of  all  kinds 
and  sizes,  electrical  equipment, 
drills,  drill  steel  and  sharpeners, 
compressors,  air  receivers,  pumps, 
boilers,  locomotives,  both  steam 
and  electric,  rail  of  all  sizes,  rivet- 
ed pipe,  casing,  black  pipe,  forges, 
blowers,  gas  engines,  hoists,  tun- 
nel and  dirt  cars,  concrete  mixers 
and  buggies,  lathes,  drill  presses, 
steam  hammers,  machine  shop 
equipment,  etc.,  besides  quantities 
of  small  tools  of  every  size  and 
description. 

Correspondence  or  personal  visits  in- 
vited regarding  any  or  all  items  in 
quantity  or  otherwise.  .  If  articles 
wanted  are  not  yet  available,  record 
will  be  kept  and  notification  made  as 
soon  as  same  are  released. 

All    communications 
should  be  addressed  to  E.  W. 
Bannister,    Sales     Engineer 
1108  Central  Building. 


DEPARTMENT  OF  THE  INTERIOR 
UNITED  STATES  RECLAMATION 
SERVICE,  Washington,  D.  C..  July  3, 
1912.  Sealed  proposals  will  be  received 
at  the  office  of  the  United  States  Recla- 
mation Service,  Klamath  Falls,  Oregon 
until  2  o'clock  p.  m.,  August  20,'  1912  for 
the  construction  of  laterals  to  be  located 
from  ten  to  twenty  miles  southeast  of 
Klamath  Falls,  Oregon.  The  work  In- 
volves the  e.xcavation  of  about  300  000  cu 
bic  yards  of  earth. 

For  particulars  address  the  t;  s  Rec- 
lamation Service,  Klamath  Falls  Oreeon 
or  Washington,  D.  C. 

F.  H.  Newell,  Director. 


Cu^sto'm  ^^S^^^i^ouls^/nf^^l'.^"?"!  ^^^• 
1912,  Sealed  proposals  "or  ?rtv!li^i^  ^ 
leasing  from  United  States  certify  i,n°i 
and  surplus  water  for  vMvL^f,  '"  '^"<* 
Grand    Rapids    Dim    on"waba^h'^°|f«  at 

1912  and  th^n'puhuciv  opened  Infn^.^' 
V?:V"LT'=5Sf,Tn"grt^»'"'"^"-    h'j™R= 


July  17,  19i: 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


CONTRACTORS. 

Bids    Opened    July   31,    1912. 
For   the   construction  of  Section    l-.\   of 
the    Lexington      Avenue      Rapid      Transit 
Railroad  of  New  York  City. 

Two-track  subway  In  Church  street, 
Vesey  street  and  Broadway,  from  Church 
and  Day  streets  to  Broadway  and  Park 
Place. 

Write  or  call  concerning  form  or  con- 
tract,   plans    and    specifications. 

PUBLIC   SERVICE   COMMISSION, 

For  the  First  District, 
154    Nassau    St.,   New   York  City. 


ROAD   IMPROVEMENT. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Robertson  County  Pike  Com- 
mission at  Springfield,  Tenn.,  up  to  noon, 
Friday.  July  26,  1912,  tor  grading,  ditch- 
ing and  macadamizing  about  109  miles  of 
public  road  in  Robertson  County,  Ten- 
nessee. Bids  w-ill  be  received  on  the  work 
in  sections  of  7  to  20  miles,  and  as  a 
whole. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  Engineer  after  Monday. 
July  15,   1912. 

The  right  to  reject  any  and  all  bids  is 
reserved. 

J.    E.    WASHINGTON. 

Chairman. 

ED.    S.    ECKLES, 

Secretary. 


MUNICIPAL        IMPROVEMENTS 

FOR  THE  CITY  OF  WEISER, 

IDAHO. 

July   2,    1912. 

Sealed  proposals  will  be  received  by 
the  Mayor  and  Council  of  the  City  of 
Weiser,  Idaho,  until  2  o'clock  p.  m.  of 
the  9th  day  of  August.  1912,  for  con- 
structing 45,000  lineal  feet  of  cast  iron 
water  mains  from  4-in.  to  16-in.  in  diam- 
eter with  necessary  specials,  valves,  hy- 
drants, etc. ;  building  concrete  reservoir 
of  500,000  gals,  capacity  and  enlarging  in- 
filtration gallery.  Constructing  4S,50U 
lineal  feet  of  sanitary  sewers  from  6-in. 
to  24-in.  in  diameter  with  necessary 
manholes,  flush  tanks,  etc.  Paving  27,000 
sq.  yds.  of  streets  with  necessary  storm 
sewers,  catch  basins,  etc.  Street  grading, 
100,000  cu.  yds.  Cement  sidewalks,  600,- 
000  sq.  ft.  Concrete  curbs,  100,000  lineal 
feet. 

Plans,  specifications  and  forms  of  pro- 
posal may  be  obtained  of  R.  J.  Wood, 
City  Engineer,  upon  receipt  of  J5.00  as  a 
deposit  for  the  safe  return  of  same.  No 
bid  will  be  considered  unless  accompanied 
by  certified  check  for  not  less  than  5  per 
cent  of   the  amount   bid. 

STEWART  H.   TRAVIS, 

City   Clerk. 


CONCRETE  ROADWAY. 

The  County  Auditor  of  Winona  County, 
Winona,  Minn.,  will  receive  bids  for  the 
construction  of  16  miles  of  concrete  road- 
way, opening  same  August  5,  1912.  For 
information  address 

J.   H.   P.   WINCZEWSKI, 
County  Auditor  Winona  County, 

Winona,  Minn. 


WATER  WORKS. 

Sealed  proposals,  indorsed  "Rumford  & 
Mexico  Water  District,"  tor  building  an 
earth  dam  on  Zircon  Mountain  Brook,  and 
laying  cast  iron  pipe  to  connect  it  with 
the  Rumford  pipe  system,  for  the  Trus- 
tees of  the  Rumford  and  Mexico  Water 
District,  will  be  received  at  the  office  of 
their  consulting  engineer,  Metcalf  &  Ed- 
dy, 14  Beacon  street,  Boston,  Mass.,  up 
to  Thursday  morning.  July  25,  at  10  a. 
m.,  and  will  be  opened  there  in  public. 

As  the  detailed  plans  have  not  yet  been 
completed,  the  estimated  quantities  can- 
not be  determined  until  plans  have  been 
finished.  The  approximate  amount  of 
work  is  estimated,   however,  £s  follows: 

Stripping   25    acres. 

Earth  excavation,  15,000  cu.  yds. 

Rock  excavation.  SOO  cu.  yds. 

Embankment,    80,000    cu.    yds. 

Slope  paving,  2,000  sq.  yds. 

Gatehouse  and  appurtenances,  mason- 
ry lined  spillway,  etc. 

Portland  rubble  masonry,  say  400  cu. 
yds.     Core  wall  (7). 

Pipe  laying,  14,000  ft.  12-in.  River  cross- 
ing,   400    ft. 

Sundry  cross  connections,  etc. 

Proposals  for  doing  the  work  must  be 
made  upon  the  form  furnished  for  the 
purpose  and  must  be  accompanied  by  a 
certified  check  in  the  sum  of  one  thou- 
sand dollars  (§1.000),  made  payable  tot 
the  "Trustees  of  the  Rumford  and  Mexico 
Water  District." 

A  bond  in  the  S"am  of  twenty  tliousand 
dollars  ($20,000),  acceptable  to  the  Trus- 
tees of  the  Rumford  and  Mexico  Water 
District,  will  be  required  for  the  faithful 
performance  of  the  contract. 

Detailed  plans  of  the  work  may  be  seen 
and  form  of  contract  and  specifications 
may  be  obtained  at  the  office  of  the  Trus- 
tees or   their  Engineers  about  July  16. 

The  right  is  reserved  to  the  Trustees 
of  tile  Water  District  to  reject  any  or  all 
proposals,  or  accept  the  one  deemed  for 
the   best  interests   of  the  district. 

CHARLES    M.     BISBEE, 
CLEON    S.    OSGOOD. 
ARTHUR  GAUTHIER, 
Trustees  of  the   Rumford  and   Mexico 
Water  District,   Maine. 
METCALF  &   EDDY, 

Consulting    Engineers. 

TENDERS    FOR    STREET    PAVE- 
MENTS. 

City   of   Sault   Ste.    Marie.    Ont. 

Sealed  tenders  fully  endorsed  and 
marked  "Tender  for  Street  Pavements." 
addressed  to  W.  H.  Munro,  Mayor,  Sault 
Ste.  Marie,  Ont..  will  be  received  by  the 
City  Clerk  up  to  7  o'clock  p.  m.  on  Mon- 
day, July  29.  for  the  construction,  includ- 
ing all  grading,  of  approximately  G.SOO  sq. 
yds.  of  vitrified  brick  pavement  on  a  con- 
crete base,  and  39.000  sq.  yds.  of  asphaltic 
concrete  or  bitulithic  pavement  on  a  con- 
crete base.  7,200  sq.  yds.  of  Rocmae  or 
macadam  pavem-^nt,  together  with  ajl 
necessary  concrete  curb  and  gutter. 

Specifications  and  plans  may  be  seen 
and  all  information  and  forms  of  tender 
obtained  at  the  ofllce  of  the  City  Engi- 
neer, Sault  Ste.  Marie,  Ont. 

The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

C.    J.    PIM, 
City  Clerk. 


25,393   CUBIC   YARDS   DRAINAGE 
DITCH  WORK. 

Sealed  bids  will  be  receiv'-'d  by  the 
Commissioners  of  Drainage  District  No. 
2,  Wallace  Township,  La  Salle  County, 
Illinois,  until  1  p.  m.,  July  22.  1912,  for  the 
deepening  and  cleaning  of  the  main  and 
branch  ditches  in  said  district.  The  length 
of  the  main  ditch  is  four  and  eight-tenths 
(4.S)  miles,  of  the  branch  ditch  nine- 
tenths  (9/10)  of  a  mile.  The  approximate 
total  yardage  is  25,393  cubic  yards  of 
earth. 

A  certified  check  for  $500  endorsed  to 
the  President  of  the  Board  of  Commis- 
sioners must  accompany  each  bid  as  a 
guaranty  of  good  faith  on  the  part  of  the 
bidder.  The  Commissioners  reserve  the 
right  to  reject  any  and  all  bids. 

Bids   can   be   left  with   or  sent   by   mail 
to  W.  H.  Irwin,  Engineer,  Ottawa,  111. 
P.  O'DONNELL, 

President. 
N.   L.  FULLERTON. 

Commissioner. 
N.  E.   PILLION, 

Commissioner. 


30-FOOT   EARTH   DAM. 

Sealed  proposals  will  be  received  by 
Homer  C.  Crawford  at  his  office  in  the 
City  of  Centerville,  Iowa,  up  to  2  o'clock 
p.  m.  on  the  26th  day  of  July,  1D12.  for 
the  construction  of  a  30-foot  earth  dam. 
500  feet  long,  core  wall,  spillway,  gate 
house,   outlet  pipe,  and  bulkhead. 

Also  for  laying  5.S43  feet  of  12-inch 
force  main  and  5.400  feet  laterals. 

Certified,  check  for  $1,000,00  will  be  re- 
quired with  bid,  made  payable  to  the  or- 
der of  Homer  C.  Crawford. 

Plans  and  specifications  are  on  file 
with  Homer  C.  Crawford,  Cooperstown, 
Pa.,  and  with  Hall  &  Adams.  Engineers, 
Centerville.   Iowa. 

Plans  may  be  had  on  application  from 
the  said  engineers  if  accompanied  with  a 
check  for  $2.50  to  cover  cost  of  preparing 
same. 

Bidding  blanks  may  be  had  on  applica- 
tion from  the  engineers.  Hall  &  Adams. 
Centerville,   Iowa. 

The  right  is  reserved  to  reject  any  or 
all  oids  and  also  to  let  the  contract  for 
laying  the  pipe  separate  from  the  balance 
of  the  work. 


LEVEE  CONSTRUCTION. 

Sealed  proposals  are  in\ited  and  will  be 
received  at  the  otlice  of  the  State  Levee 
Commission,  Portage.  Wis.,  for  strength- 
ening 2^^  miles  of  government  levee  near 
that  city.  The  work  proposed  includes 
the  moving  of  37.000  yards  of  earth  and 
the  driving  of  about  3,600  lineal  feet  of 
oak    piling:    also   other   work. 

Bids  for  this  work  must  be  accompanied 
by  a  certified  check  on  a  national  bank, 
equal  to  10  per  cent  of  the  amount  of  the 
bid.  Plans  and  specifications  of  this 
work  can  be  seen  in  the  Engineer's  of- 
fice at  the  City  Hall,   Portage,  Wis. 

Said  proposals  or  bids  will  be  opened 
and  declared  at  a  meeting  of  the  Com- 
mission to  be  held  In  the  City  Hall  at  12 
m..  July  27,   1912. 

The  right  to  reject  any  and  all  bids  Is 
reserved. 

ST.VTE ,  LEVEE    COMMISSION. 

W.    C.    Qault,    Chairman. 
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PROPOSALS 


WATERWORKS   AND   SEWERS. 
.Minot.  N.  DaU. 

rieiiled  bids  will  be  received  by  the  Cit.v 
.\udltor  of  the  ("Ity  of  MInot,  N.  Dak.,  up 
to  8  o'clock  p.  m..  July  -».  1912.  for  the 
extension  of  the  waterworks  system  .ind 
newer  system  of  the  City  of  Minot. 

The  engineer's  approximate  estimate  of 
the  amount  of  work  to  be  done  is  as  fol- 
lows: 

H.406  feet  of  6-ln.  water  mains. 

1,89S  feet  of  S-ln.  water  mains. 

36    hydrants. 

44  Rates. 

lu.TSl   feet  of  10-ln.  sewers. 

3.918  feet  of  12-ln.  sewers. 

16  manholes. 

2  concrete  river  crossings. 

PMans.  specincatlons.  estimates  aii<l 
blank  forms  of  proposal  may  be  obtained 
at  the  office  of  the  City  Engineer  of 
.Minot.  N.  Dak.  The  City  ITngineer's  esti- 
mate of  the  cost  of  said  extensions  in 
accordance  with  said  plans  and  specifica- 
tions Is  $69,210.21. 

The  Board  of  City  Commissioners  re- 
serves the  right  to  reject  any  ami  all 
bids. 

L.   .T.   THOMPSON. 
City  -Vuditor 

July   11.   1912. 


SCRAPER  AND  STEAM  SHOVEL 
WORK  TO  SUBLET. 

250.000  cubic  yards  of  clay,  sand  and 
gravel  in  sloping  banks  on  Barge  Canal 
work  near  Brewerton,  N.  Y.,  to  be  sublet 
quickly.  Ideal  for  scrapers  and  a  light 
steam  shovel.  Address  J.\MES  STEW- 
ART &  CO..  30  Church  Street.  New  York 
City,  or  Baldwinsville,  N.  Y. 


DEPARTMENT  OF  THE  INTERIOR. 
I.'nited  States  Reclamation  Service. 
Washington,  D.  C.  July  12,  1912.  Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice, Savage,  Mont.,  until  2  o'clock  p.  nr. 
Aucrust  9,  1D12,  for  earthwork  and  struc- 
tures on  the  extension  of  the  Main  Canal 
and  lateral  systems,  Lower  Yellonstoni' 
Project.  The  work  Involves  approximate- 
ly 145,000  cu.  yds.  of  excavation,  200  cu. 
yds.  of  reinforced  concrete,  and  the  plac- 
ing In  structures  of  35,000  feet  B.  M.  of 
lumber.  For  particulars  address  the  U.  S. 
Reclamation  Service.  Helena,  Mont.: 
Savage,  Mont.,  or  Washington,  D.  C.  .\. 
P.    DAVIS,   Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR. 
Inlted  States  Reclamation  Service. 
Washington.  D.  C.  July  12,  1912.  Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice. National  Bank  of  Montana  building. 
Helena.  Mont.,  until  2  o'clock  p.  m.,  Aug- 
ust 8,  1912,  for  furnishing  steel  headgatcs 
and  accessories  for  canals  and  laterals  in 
the  Northern  Division.  For  paitlcului-s 
•iddress  the  U.  S.  ReclamatUm  Service 
Helena.  Mont.,  or  Washington,  D.  C  -V 
r>AVlS.   AcUng  Director. 


.J'[%T?^^PPl     RIVER      OOMMSSION, 

.?     ..nl   .1   ni.Rtrlcts    U.   S.    Engineer  Of- 

'OUKK.  Memphis.  Tenn.,  July 

■  propiisals  for  construetlng 

,  ,  ,        ■  -■''"■  of  earthwork  In  th" 

iJi'J-','        '•',',     '  '^'"■'•r  yt.  Francis  Luvce  Dls- 

rlcfs  wl  I  be  received  at  this  office  until 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.    SECOND  EDITION. 

By  Halbert  P.  Gillette.  M.  Am.  Soc.  C.  E..  Managing  Editor  of 
•■Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains nearly  1.900  pages.     Postpaid,   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  tor  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  1514  inches;  104 
pages.    Postpaid.  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Both  Conduits  and  Pole  Lines.) 
The  title  of  this  book,   by  Clarence  Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost."  which  is  somewhat  a  misnomer  In 
that    it   does   not   indicate   its  wide   scope.      It   is   6  X  9    ins.-    300 
pages.     Postpaid,  $4.00. 

Engineers'   Pocketbook  of   Reinforced   Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  News,  Jan.  14,  1909.  Leather;  i'A  XS%  ins.:  374 
pages.     Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook, 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4^4  X  6^i  ins.-  216 
pages.     Postpaid,   $4.00. 

Concrete   Bridges  and   Culverts. 

(Both  Railway  and  Highway.) 
5^  .      ■.:>'^!;?U?"    Tyrrell.      Leather;      4%  X  6%    ins.;    272    pages. 

Tables  for  Structural   Engineers. 

^^'-.i^t?'?A'^   Godfrey.      Leather;     4  X  6V4    ins.;    218   pages.      Post- 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 

Graphic  Static? "^         ""  '    *  ^  ^  '"^■'  ^^^  P^ges.    Postpaid.  $5.00. 

By  Cliarles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
■.?  ,^X  '^  large  number  of  engineering  colleges.  Cloth-  6X9 
ms.;   330  pages.     Postpaid,  $3.00 

Cost    Keeping    and    Management    Engineering. 
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Theory  and  Design  of  Reinforced  Concrete  Arches. 

Ck>th-"fi  V  l''\■n7'^^%  ^^'^^   Of   Bridge   Dept.,    City  of   Spokane, 
B=.,i,.„,i   I  .;    6X9   ins.;    132  pages.     Postpaid,   $2.00. 
Railroad   Location  Surveys  and   Estimates. 

Po^stpaid';^$3'(i0.^-    ^'"^    ^°'-    <=■    ^-      ^'°'^:    «X^    '"^-^    270    pages. 
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•  .^^.  ■'a  Kindelan.     Cloth;  5M  X  "i^  ins 
Practical  Switchwork.  /-i -^  • /2  "■»., 

,     By  D.  H.  Lovell.    Cloth;  414  X  6 1^  ins 
Maintenance  of  Way   Standards 
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Railway  Curves.  ^.i  ^  '  n 

Standa^'^  ^ur1,ou'tr'-     <=""h^  *><«'/*  '-- 

paSd.^'sfon'    McCullougn.      Cloth;  "ex  9    Ins.;    510    pages.      Post- 
^  ""'"'induTtriaf  Sfnfs"  ^"^  <^°"=t^"<=tion  of  Mill  Buildings  and  Other 

MSiSBI^^  ?l^,!^l?;^t??/^^^^nd1S^' 

Practical  Cement  Testing. 

^         !/otJ;-  6^^'9^Tns'';^^3'^0'- pal^s^  "'^oUtlTll^o^'"''  °"  '""^  ^"''^-^ 
Concrete  Construction-Methods  and  Cost.        * 

Cements,  Mortars  and  Concretes. 

nferrfrom  %Mh-  fi-*-\"Tn™''''5'.?'  *^'''*^  ^'"^  conclusions  derived 
Surveyor's  Handbook.     ■    ^ '"  ^  '"^■'  ^^*  P^^es.     Postpaid,   $2.50. 

tUi  \elf^Tr^-i^Tf]nl  -°3o?'^"  ^"^'S^^^P"?.  University  of 
'^'"'"b*^  fa?;rS^i¥--*^^to'^lt?Sft?on.  ^°'''"''^'  ^-•°«- 

?n   ?oT?ete''-  "c loth^^r^'g^inl'"- #o?^-„?-,E.     T^  \?i'e<^'^  "ook 

Postpaid.  $5  00  '    ^°^    Pages;    715    illustrations. 

Bricklaying  System. 

By  Frank  B.  Gilbreth,  M    Am    Soc    M    V      rtcth     c -^  „  ■ 
„.   ,     pages.     Postpaid,   $3.00  '     ^^°^^'   6X9  ms.;  330 

Field  System. 

|u^ida;;fe^f^-hg'V''o7e',^en'\n':rs'l,n°e'ri'nt^n=H^"?  instruction  for  the 
by  the  contractor  ^To  ma  Lthf"n„".?^",'^  on  contract  work, 
tract"  famous.  LeaUu.?-  "S.  y  7*^^,  .Coft-plus-a-fixed-sum  con- 
Rock  Excavation-Methods  and  Cos^  '  "  ^^^^^-  Postpaid,  $3.00. 
paV'ts'.o'o;'  ^'  *^"''^"''-  Cloth;  51A  X  7  ins.;  3S4  pages.  Post- 
Backbone  of  Perspective 

T^a^s.  "cioU,'''°4y.'?"ffn's°-"".-°/n^'J'i  Engineering.  University  of 
Engineering  Law-fheL^woVcinirac?^"'-     ^°^'P^''''   "-"O- 

f?id^^and''KaiVw\^jr^Eni^Ve^erin^"^?i;  1°-='.  S',  ^-  ^^^^^-r  of 
Concre^e^L's'-^eitt^:,''^^'^^-     P-tra^i^j.^o-  ^^"^  ""-rsUy.     Cloth; 

Postpaid  $^l-.0?."''  ^-^^    '^'°"':  ■'^-  X  6  ins.     186  pages;  illustrated 
Reinforced    Concrete— A   Manual  nf  ar->,«i. 

?^l  IZ%  ^IfiS^»  ?S?Pln--     Cloth;  5  X  7^  Ins.; 


350  pages.     Postpaid,  $1.50 
174  pages.    Postpaid,  $1.06. 

600  pages.    Postpaid,  $1.50. 

50  pages.     Postpaid.  $1.00. 


THE  MYRON  C.  CLARK  PUli 


CO.,    «»"c'?5'c'^»S.„e. 


l^ 


Engfineerin^  &  Contracting 

Devoted    to   the   Economics    of    Civil    Engineering    Design 
and    to    Methods   and    Cost  of    Construction 

Published  every  Wednesday  by  The  Myron  C.  Clark  Pubhshing  Company,  608  S.  Dearborn  St.,  Chicago,  III. 

EDITORS:     H.  P.  Gillette,    C.  S.  Hill,    C.  T.  Murray,    H.  B.  Kirkland,    S.  C.  Hadden.         MANAGER:     F.  P.  Burt. 

^"BSCIUPTION    RATES  iPa^able  in  Adva^^^^^^  issues)  in  United  States.  Cuba.  Mexico.  Alaska.  Hawaii.  Guam.  Porta  Rico.  Philippine  Island,.  KepublU 

of  Panama.  Canal  Zone  and  Island  of  Tutuila.  SS.OO  a  year  (SS  issues)  to  Dominion  of  Canada.    *4.00  a  year  (««  isfues)  to  all  other  countries. 


XXXVIII.  Volume  No.  4. 


CONTENTS 


July  24,  1912. 


EDITORIAL   SECTION: 

The  Educator's  Widening  Conception  of  the 
Function  of  An  Engineering  College S5 

What  Quantity  of  Water  is  Required  for 
Lawn   Sprinkling?   85 

GENERAL  ARTICLES: 

Dimensions  for  Canals  of  Heavy  Traffic; 
A  Summary  of  Practice  in  Leading  Coun- 
tries          86 

Methods  of  River  Improvement  by  Regula- 
tion and  Dredging — Possibilities  of  Reser- 
voirs        91 

EARTH    AND    ROCK  SECTION: 

A  Method  of  Keeping  Cost  of  Earthwork  So 
As  to  Show  the  Daily  Unit  Cost  for  Each 
Gang  95 

Methods  of  Making  a  3oO,000-Cu.  Yd.  Blast 
at  Piedra,  Calif 96 

-A  Method  of  Tempering  Drill  Bits 97 

ROADS  AND  STREETS  SECTION: 
The    Experimental    Pavements    on    Hillside 

Ave..  Queens  Borough.  New  York  City....   97 
Notes  on  Road  and   Street  Work 98 


Some  English  Directions  for  Surfacing  An 
Existing  Road  With  Steam  Rolled  Water- 
Bound  Macadam   100 

WATER  SUPPLY,  SEWERAGE  AND  SANI- 
TATION  SECTION: 

Methods  and  Cost  of  Constructing  a  Pump- 
ing and  Lighting  Station  at  Kilbourn, 
Wis 101 

Estimated  Comparative  Costs  of  Sprinkling 
Filter  Beds  With  Fixed  Sprays  and  Re- 
volving   Sprinklers    104 

BRIDGES  AND   BUILDINGS  SECTION: 
An  Economic  Comparison  of  Bridges.  Ferry 
Bridges  and  Tunnels  as  Crossings  of  Nav- 
igable Waterways   105 

Method  of  Lengthening  a  Masonry  Pier  in 
Widening  a  Bridge  Over  the  River  Seine 
at   Paris,   France 106 

STEAM     AND    ELECTRIC    RAILWAY    SEC- 
TION: 
Tests    of    Holding    Power    of    Track    Spikes 
and  Indentation  by  Tie  Plates  in  Various 
Kinds  of  Timber 107 


Results  Qf  Experience  With  the  Chicago 
and  the  Cleveland  Street  Railway  Fran- 
chise  Settlements    108 

Methods  Used  in  Four-Tracking  on  the  New 
York  Central  &  Hudson  River  R.  R Ill 

Determinations  of  Locomotive  Haulage  Ca- 
pacity for  Industrial  Equipment 112 

CONSTRUCTION     MATERIAL     INDEX: 

CEMENT  PRODUCTS:  Concrete  Pave- 
ment. 97 — Combined  Concrete  Curb  and 
Walk.  98— Concrete  Curb,  98— Concrete 
Guttei-.     99 — Coricrete    Bridge     103 

M.A,CHINERY:  Excavation  Machinery,  91-*- 
Steam  .Shovel,  96 — Tempering  Drill  Bits, 
97— Road  Rollers,  9S-100— Concrete  Mix- 
ers, 98 — Pneumatic  Pavement  Cutter.  99 
-Scarifier,  100— Duplex  Pump,  101 — Elec- 
tric Generators.  101— Well  Driller,  102— 
Air  Compressor,  102 — Revolving  Sprin- 
klers, 104 — Sprinkler  Nozzles,  104 — Track 
Spreader     112 

BITUMINOUS  PRODUCTS:  Pavements, 
9S— Asphalt   Pavements    99 

FOUNDRY  PRODUCTS:  Cast  Iron  Water 
Mains 103 


Entered  as  second-class  matter,  .\pril  17,  1907,  at  the  Post  Oflice  at  Chicago.  Illinois,  under  act  of  March  3d,  1879.     Copyright.  1912,  hy    the    Myron    C. 

Clark   Publishing  Co. 


The  Educator's  Widening  Conception 
of  the  Function  of  an  Engineer- 
ing College. 

For  several  years  we  have  been  inter- 
ested observers  of  the  educator's  w'idening 
conception  of  the  function  of  an  engineer- 
ing college.  The  present  attitude  of  the 
progressive  engineering  teacher  relative  to 
the  purpose  back  of  the  course  of  study  m 
engineering  is  well  illustrated  by  the 
thought  expressed  in  a  letter  by  Dean  Mars- 
ton,  of  the  Iowa  State  College,  in  a  recent 
letter  to  the  editors  of  this  journal.  We 
quote  the  portion  of  the  letter  bearing  on 
this  point: 

"I  have  been  interested  in  tlie  various  dis- 
cussions as  to  the  opportunities  along  engineer- 
ing lines  in  engineering  journals.  From  our 
standpoint,  engineering  is  a  broad  subject.  We 
include  in  it  all  manufacturing  and  business  en- 
terprises for  which  an  engineering  training  fur- 
nishes the  best  preparation.  We  are  using 
special  effort  just  now  to  interest  our  grad- 
uates in  such  lines  of  work,  and  recognize  that 
engineering  schools  should  endeavor  to  prepare 
men  along  business,   as  well  as  technical  lines. 

"For  instance,  in  Iowa,  a  study  of  the  eco- 
nomic situation  indicates  quite  clearly  that  there 
is  to  be  a  large  manufacturing  development  in 
the  Immediate  future.  We  want  our  graduates 
to  take  part  in  this  manufacturing  development 
in  an  effective  way,  and  prefer  that  they  should 
he  managers,  ow-ners,  and  promoters  of  manu- 
facturing enterprises,  rather  than  draftsmen,  or 
even  designing  engineers  or  superintendents  of 
shops.  'Engineering  is  the  art  of  directing  the 
great  sources  of  power  in  nature  for  the  use 
and  benefit  of  man."  and  cannot  properly  be 
considered  restricted  merely  to  salaried  posi- 
tions and   professional  practices. 

Many  of  our  readers  will  see  in  the 
thought  above  expressed  a  much  broader 
conception  of  the  purpose  of  the  engineer- 
ing  college   than    that   entertained   by   pro- 


fessors of  engineering  a  very  few  years 
ago.  Such  readers  doubtless  will  join  the 
editors  in  an  expression  of  approval  of  the 
present  effort  of  educators  to  encourage 
engineering  graduates  to  seek  positions 
higher  than  those  held  by  "draftsmen,  or 
even  designing  engineers  or  superintend- 
ents of  shops."  To  this,  of  course,  we 
must  add  that  the  student  of  today  is 
taught  to  consider  many  positions  other 
than  those  to  which  the  ones  named  are 
stepping  stones.  No  one  who  ever  heard 
the  old-time  professor  lecture  would  con- 
demn him  for  failing  to  teach  his  students  to 
aim  high  enough.  The  great  trouble  was 
that  he  taught  too  many  of  them  to  aim 
at  the  same  place,  in  much  the  same  way 
as  the  distinct  school  directors  once  urged 
every  boy  in  school  to  become  President 
of  the  United  States.  The  overcrowding 
in  the  engineering  profession  has  been  the 
result  of  this  narrow  conception  of  the 
classes  of  positions  available  to  technical 
graduates. 

In  discussing  the  salary  question  engi- 
neers often  remark  that  the  colleges  are 
to  blame  for  the  low^  salaries  received  by 
engineers.  They  say  that  the  colleges  keep 
on  turning  out  men  in  ever  increasing 
numbers  and  that  the  fundamental  econo- 
mic law  of  supply  and  demand  is  thus 
brought  into  operation.  Such  engineers 
sav  that  the  colleges  should  quit  taking  so 
many  students  or,  at  least,  stop  advertising 
for  more. 

The  real  trouble  in  past  years  has  been 
that  the  number  of  positions  considered 
available  or  desirable  for  engineering  grad- 
uates was  too  small.  This  has  caused  the 
overcrowding  and  not  the  number  of  grad- 
uates. We  do  not  agree  that  the  colleges 
are  turning  out  too  many  men.  but  we 
believe  that  they  must  emphasize  the 
thought  expressed  in  Dean  Marston's  let- 
ter. This  is  as  important  for  the  public 
good  as  it  is  to  the  wclf:ire  of  the  indi- 
vidual  engineer. 
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What  Quantity  of  Water  is  Required 
for  Lawn  Sprinkling? 

When  one  observes  the  lavish  use  of 
water  for  lawn  sprinkling  he  is  likely  to 
conclude  either  that  ordinary  lawn  grass 
has  an  unquenchable  thirst,  or  that  it  pos- 
sesses remarkable  aiiuatic  attributes  for  a 
land  plant.  .As  we  have  pointed  out  before 
lawn  sprinkling  is  practiced  by  many  fam- 
ilies in  all  cities  as  an  outdoor  pastime. 
It  is  hardly  likely  that  the  ordinary  house- 
holder considers  it  necessary  to  flood  his 
lawn  once  or  twice  a  day  in  order  to  keep 
the  grass  from  being  killed  by  the  drouth. 
We  are  inclined  to  believe  that  the  good 
of  the  lawn  is  not  always  the  first  consid- 
eration when  the  hose  is  handled'  in  turn 
by  various  members  of  the  family. 

However,  it  is  very  likely  that  the  aver- 
age citizen  makes  an  extravagant  estimate 
of  the  amount  of  water  really  required  to 
keep  his  lawn  in  good  condition.  The 
water  meter  is  the  best  educator  in  this 
connection,  but  in  cities  where  the  flat  rate 
is  in  vogue  some  saving  in  the  misuse  of 
water  for  this  purpose  doubtless  would  ■ 
follow  educational  work  on  the  part  of 
the   water   department. 

The  Department  of  Public  Utilities  of 
the  city  of  Spokane  has  issued  a  booklet  on 
the  water  code  of  that  city,  in  which  some 
suggestions  are  made  to  the  hc>useholder 
on  lawn  sprinkling.  It  is  pointed  out  that 
a  lawn  cannot  be  produced  by  water 
alone,  and  a  depth  of  soil  of  12  ins.  is 
recommended.  Bone  meal,  wood  ashes, 
and  manure  are  recommended  as  suitable 
fertilizers.  A  tliorough  watering  twice 
each  week  is  considered  sufficient  for  cli- 
matic   conditions    in    Spokane. 

The  cost  of  making  a  study  of  the 
amount  of  water  required  for  lawn  sprink- 
ling in  a  given  city,  and  of  printing  a  cir- 
cular containing  sug.gestions  to  consumers 
on  lawn  sprinkling,  would  he  more  than 
offset  by  a  curtailment  of  the  present  lav- 
ish use  of  water  for  that  purpose. 
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Dimensions  for  Canals  of  Heavy  Traf- 
fic ;   A   Sunimary  of  Practice  in 
Leading  Countries. 

A  ii.'t.iiile  portion  of  shippers  in  the  United 
States  believe  that  advantage  would  result 
from  a  comprehensive  development  of  canals 
and  canalized  rivers.  Generally  these  ship- 
pers stand  for  waterways  of  heavy  traffic 
only;  that  is,  for  ship  or  barge  canals.  The 
boat  canal  has  few  advocates.  During  ihc 
sessions  of  the  recent  International  Congress 
of  Navigation  seven  reports  were  presented 
outlining  practice  and  experience  in  as  many 
countries  in  respect  to  the  most  advantageous 
dimensions  to  be  given  to  such  canals  of  heavy 
traffic.  .\  summary  of  these  reports  ie  in- 
teresting and  gives  many  data  that  may  be 
consulted  by  those  interested  in  artificial 
waterway  development,  and  such  a  summary 
has  been  made  by  Mr.  Alfred  Noble,  Consult- 
ing Civil  Hngineer.  of  New  York  city,  and  is 
abstracted  as  follows: 

GERMANY. 

Xhe  reporter,  Mr.  W.  Gcrmelmaim,  first 
alludes  to  trials  made,  before  the  canal  system 
now  approaching  completion  was  undertaken, 
to  determine  the  most  suitable  sizes  and  forms 
of  boats  with  the  result  that  so-called  600-ton 
boats.  65  m.  {-213:20  ft.)  in  length,  8  m.  (20.2.5 
ft.)  in  breadth,  and  drawing,  loaded,  1.7,5  m. 
(5.74  ft.),  or  at  least  so-called  lOO-ton  boats, 
.55  m.  (180. -14  ft.)  long,  with  the  same  breadth 
and  draft  as  the  (iOO-ton  boats,  w-cre  adopted 
as  most  advantageous. 

Trials  were  made  on  the  Dortmund-Ems 
Canal,  with  barges  of  diflFerent  models  pro- 
pelled at  two  different  speeds  to  determine 
traction  resistance.  These  were  supplemented 
by  experiments  with  models  of  different  forms 
in  different  model  canal  sections  with  close 
agreement  between  the  traction  resistances 
calculated  from  the  models  and  those  obtained 
on  the  Dortmund-Ems  Canal.  Two  general 
results  are  noted,  viz.,  first,  spoon  bows  and 
stem  bows  gave  practically  the  same  resist- 
ances, and,  second,  the  form  of  can,il  section, 
whether  basin-like  or  trapezium-like,  was  im- 
material if  the  clearance  between  the  bottom 
of  the  barge  and  the  bottom  of  the  canal  was 
more  than  1.2  ni.  (3.94  ft.)  so  long  as  the 
area  of  cross-section  of  the  canal  was  not 
changed. 

In  order  to  ascertain  the  influence  of  the 
magnitude  of  the  cross-section  of  the  canal  on 
traction  resistance  and  injury  to  canal  banks 
anil  beds,  trials  were  made  with  a  so-calleff 
I^Ki-ton  barge,  having  a  beam  of  8  m.  (26.25 
ft. )  and  draft  of  1.75  m.  (5.74  ft.)  in  canals 
having  wet  cross-sections  respectively  4.25, 
'<  ■^'■'  and  7.8-1  times  the  wet  cross-section  of 
•'  '  irge  at  _speeds  of  4.5  kilo.  (2.8  miles) 
Kiln.  (3.73  miles)  per  hour,  showing  that 
lie  traction  resistance  and  injury  to  the 
banks  and  bed  of  the  canal  diminished  with 
increase  of  water  section,  but  that  increase  of 
flcpth  was  more  beneficial  than  increase  of 
breadth. 

.■\  study  was  then  made  of  the  cost  of  trans- 
porting freight  in  600-ton  boats  at  speeds  of  4 
kilos  (2.40_  miles),  5  kilos  (3.11  miles)  and 
6  kilos  (-3.73  miles)  per  hour  in  canals  having 
the  wet  cross-.secllons  above  mentioned,  as- 
suming full  loads  for  the  boats  in  one  direc- 
tion and  one-fifth  loails  in  the  opposite  di<. 
rcction,  and  a  service  of  270  days  per  year. 
Taking  in  account  first  only  the  cost  of  trans- 
porting, excluding  cost  of  construction  and 
cost  of  maintenance,  it  was  found  that  the 
lowest  cost  for  transporting  would  be  given 
by  boats  moving  at  5  kilos  fS.lI  miles)  per 
hour  through  the  largest  cross-section.  A 
comparison  is  then  made  with  interest  on  cost 
of  con.struction  included,  the  cost  of  mainte- 
nance being  assumed  to  be  the  same  for  the 
several  cross-sections.  The  interest  rate  is 
taken  at  3.5  per  cent.  The  annual  traffic  is 
assumed  at  2,000,000  tons;  the  average  length 


of  trip,  300  tariff  kilometers  (18i3.4  tarifi" 
miles)  ;  the  outward  bound  load,  C67  tons;  the 
inward  bound  load,  one-hfth  as  much;  the 
service  270  days  per  year,  with  12-hour  days. 
The  cost  of  the  excavation  for  increasing  the 
cro'ss-section  was  estimated.  With  these  as- 
sumptions the  lowest  cost  for  transportation, 
including  interest  on  construction  expenditure, 
is  given  by  the  smallest  cross-section,  and 
speed  of  .5  kilos  (3.11  miles)  per  hour.  With 
a  larger  traffic  the  calculations  showed  more 
favorable  results  for  the  larger  cross-sections ; 
a  canal  of  wet  cross-section  5.39  times  the 
wet  cross-section  of  the  boat  would  be  the 
most  advantageous  for  a  traffic  of  4,000,000 
tons  annually,  the  most  advantageous  speed 
for  this  traffic  being  5  kilos  (3.11  miles)  per 
hour,  as  before. 

Following  the  results  of  these  investigations 
the  canals  recently  constructed  in  Germany 
have  wet  cross-sections  varying  in  area  from 
59.15  sq.  m.  (6.36.7  sq.  ft.)  to  91.6  sq.  m.  (980 
sq.  ft.),  or  4.22  to  6.54  times  the  wet  cross- 
section  of  the  typical  boat,  and  width  from 
about  21  m.  (68.9  ft.)  upwards,  at  a  depth 
equal  to  the  draft  of  the  boat,  permitting  two 
boats  to  pass  each  other. 

In  order  to  obtain  as  clear  a  view  as  pos- 
sible in  the  canal,  curves  having  radii  of  less 
than  1,000  m.  (3,281  ft.)  are  only  used  in  ex- 
ceptional cases ;  for  the  same  reason  the 
bridges  span  the  entire  canal  section  includ- 
ing the  tow  path.  The  clear  height  under  the 
bridges  is  i  m.  (13.12  ft.)  or  more. 

The  author  describes  an  investigation  made 
to  determine  the  most  suitable  traction  meth- 
ods for  operating  the  canals.  This  investiga- 
tion included  : 

(1)  Self  propelled  barges  :  (al  With  steam 
power;  (b)  with  suction-gas  engines,  and  (c) 
with  electric  motors  and  storage  batteries. 

(2)  Train  of  two  barges  with  a  steam  tug. 

(3)  Train  of  two  barges  with  electric 
traction  from  tow  path. 

The  cost  of  transporting  freight,  exclusive 
of  canal  dues  or  tolls,  was  estimated  for  each 
method. 

As  a  basis  for  calculation  a  canal  length  of 
280  tariff  kilometers  (174  tariff  miles)  was 
taken,  including  an  allowance  of  3.5  kilos  (2.17 
miles)  for  delays  at  each  of  three  locks;  the 
locks  are  assumed  to  be  long  enough  to  receive 
two  barges.  The  barge  (600  tons  carrying 
capacity)  is  assumed  to  be  fully  loaded  on  the 
outward-bound  journey  and  one-fifth  loaded 
on  the  inward-bound  journey.  The  speed  as- 
sumed is  5  kilos  (3.11  miles)  per  hour,  which 
was  previously  shown  to  be  most  favorable. 
Allowances  for  interruptions  result  in  an  es- 
timated movemenut  of  tow-trains  (two  barges 
and  a  tug)  of  60  kilos  (37.3  miles)  in  a 
working  day  of  13  hours,  or  an  average  of 
4.62  kilos  (2.87  miles)  per  hour;  and  100 
kilos  (62.1  miles)  if  the  movement  is  con- 
tinued day  and  night,  or  an  average  of 
4.17  kilos  (2..59  miles)  per  hour.  A  round- 
trip  will  therefore  require,  in  addition  to  time 
required  for  loading,  unloading,  etc.,  9-1/3 
days  of  13  hours  or  5.6  days  of  24  hours. 
Barges  worked  with  electric  storage  batteries 
are  assumed  to  be  delayed  three  hours  after 
running  ten  hours,  to  charge  the  batteries 
thus  reducing  the  daily  performance  to  50 
kilos  (31.1  miles)  in  a  day  of  13  hours  or  90 
kilos  (.55.9  miles)  in  a  day  of  24  hours  re- 
quiring respectively  11.2  and  6.2  davs  for  mov- 
ing during  the  round-trip.  Two  cases  are  as- 
sumed with  reference  to  waiting  time  (time 
required  for  loading,  unloading,  etc  )  as  fol- 
lows : 

Case  I.  Waiting  time  for  bar.ges,  16  davs- 
for  tug,  2  days.  '  ' 

Case  II.  VVaiting  time  for  barges,  5  davs  • 
for  tug,  0  days.  ' 

Results  are  also  given  for  a  .speed  of  7 
kdometers  (4.35  miles)  per  hour,  in  order  to 
show  the  effect  of  increased  speed  on  cost  of 
transportation.  The  investigation  led  to  the 
following  conclusions : 


( 1 )  Under  the  assumed  conditions  the  cost 
of  transportation  is  greater  by  self-propelled 
barges  than  by  barges  towed  in  trains,  this 
being  more  marked  the  less  fully  the  barges 
are  worked. 

(2)  A  small  traffic  is  unfavorable  for  elec- 
tric traction  on  account  of  the  large  cost  of 
installation.  Continuous  operation  during  24 
hours  daily  is  more  favorable  for  steam  tow- 
age than  daylight  work  only ;  long  port  de- 
lays are  unfavorable  for  steam  towage.  Un- 
der the  assumed  conditions  the  lowest  cost 
is  given  by  steam  towage  working  day  and" 
night,  this  being  most  marked  in  Case  II,  with 
minimum  waiting  delays.  With  a  traffic  ex- 
ceeding, say,  7,000,000  tons  annually  and  day 
service  only,  the  lowest  cost  would  be  given 
by  electric  traction,  but  with  day  and  night 
service,  steam  towage  is  the  cheaper.  Electric 
traction  has  other  advantages  in  conducing  to 
the  use  of  electric  freight  handling  appliances; 
and,  by  sale  of  surplus  current,  to  the  de- 
velopment of  agriculture  and  other  industries. 

(3)  Cost  of  transportation  diminishes  very 
considerably  when  the  cargo  boats  arc  worked 
more  nearly  up  to  their  full  capacity.  The 
costs  in  Case  II  are  on  the  average  only  about 
60  per  cent  of  the  costs  in  Case  I,  not  differ- 
ing greatly  from  the  ratio  of  time  consumed 
in  a  round  trip.  This  shows  the  importance 
of  suitable  freight-handling  facilities  and  of 
arrangements  for  the  most  rapid  handling  of 
the  barges  en  route.  The  latter  is  most  ef- 
fectively attained  by  a  towage  monopoly  under 
a  single  management. 

(4)  The  higher  rate  of  speed,  7  kilos  (4.35 
miles)  per  hour,  gives  considerable  higher 
costs  in  all  cases  than  the  recommended  speed 
of  5  kilos  (3.11  miles)  per  hour. 

The  same  method  of  investigation  was  ap- 
plied to  a  stretch  of  270  kilos  (168  miles)  on 
the  Dortmund-Ems  Canal  in  which  there  are 
eleven  tow-train  locks  and  ten  of  single  boat 
length  with  results  agreeing  substantially  with 
those  already  given ;  but  somewhat  more  fav- 
orable for  self-propelled  barges  on  account  of 
the  single  locks  which  entail  the  breaking  up 
of  trains.  The  application  of  the  same  method 
to  the  costs  of  brick  transportation  from 
Zehdenick  to  Berlin,  over  a  canal  length  of 
72.3  kilos  (44.9  miles),  with  four  single  and 
three  double  locks  gave  results  favorable  to 
self-propelled  boats.  In  this  case  the  car- 
rying capacity  of  the  boats  is  200  tons  and 
when  moved  in  trains  four  boats  are  towed 
in  one  train. 

The  author  proceeds  with  estimates  of  the 
cost  of  floating  equipments  for  the  Rhine- 
Weser  Canal,  to  be  (a)  steam-towed,  (b) 
hauled  by  electric  traction  from  the  tow-path, 
(c)  self-propelling  steamers,  (d)  self-propel- 
ling suction-gas  barges,  and  (e)  self-propel- 
ling electric  power  barges,  each  class  to  be 
subjected  to  the  port  delavs  already  men- 
tioned as  Cases  I  and  II.  With  the  o'rdinary 
port  delays,  represented  by  Case  I,  the  most 
favorable  results  are  given  for  steam  towage, 
but  if  the  shorter  delays  as.sumed  for  Case  II 
could  be  realized,  almost  e<iually  favorable 
results  w-ould  be  given  by  self-propelled  boats. 
In  all  the  comparisons  the  cost  of  electric 
equipment  is  greater  than  steam  or  gas  equip- 
ment. Notwithstanding  this,  the  author  con- 
siders electric  traction  from  the  tow  path 
worthy  of  special  attention,  bv  reason  of 
greater  regu  arity  in  operation  and  the  other 
advantages  already  mentioned.  On  the  Rhine- 
Weser  Canal  however,  on  account  of  the 
numerous  docks  and  other  transport  facilities, 
It  is  particularly  desirable  to  leave  both  banks 
ZT^  1  'fi'  ^r  d.seharging  and  loading 
boats,  and,  therefore,  a  tug  service  with  trains 
ot  two  boats  IS  proposed 

■,s■^"^v^P°'/'D"  ?-^  ,9"many  broadly  defined 
^f.nc  •  k/  ?"'l^\  *h«  '"cks  have  dimen- 
sions suitable  for  600-ton  boats,  65  m  (213  25 
ft.)  m  lcn,gth  and  8  m.  (26.26  ft  1  in  beam 
fo^r  ,:,'^'^,,  "^-""-Stettin'  Canal, '-ihichco": 
forms    to   the    above    standard,    canals    "East 
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of  Berlin"  have  locks  suitable  for  4()0-ton 
boats  which  differ  from  the  000-ton  boats  in 
length,  but  not  in  beam,  being  oo  m.  (180.44 
ft.)  long.  The  author  gives,  in  a  table,  de- 
tails of  lock  dimensions  and  equipment  for 
(iOO-ton  boats ;  the  dimensions  now  favored 
appear  to  be : 

Feet. 

Length,   for  single  lockages,  67  meters 219.82 

Length,  for  tow- train  lockages,  165  meters. 541. 35 

Width,   10  meters 32.81 

Depth  of  water  on  sills,  2.5  to  4.5  meters.. 

S.2  to  14.76 

The  locks  ars  usually  in  duplicate. 

Where  the  lift  does  not  exceed  2.5  m. 
(8.2  ft.)  and  the  water  supply  is  ample,  the 
lock  chambers  have  sloping  walls  correspond- 
ing approximately  with  the  natural  slope  of 
the  ground,  and  are  filled  and  discharged  at 
the  ends.  With  higher  lifts  one  wall  is  made 
vertical  or  nearly  so,  and  the  chamber  is 
filled  and  discharged  from  the  vertical  side. 

The  tendency  is  toward  higher  lifts  and 
"locks  are  now  being  or  to  be  constructed  in 
Germany  with  lifts  ranging  up  to  20  m." 
(65.62  ft.)  and  are  preferred  to  the  mechan- 
ical hoists  for  overcoming  great  lifts.  Locks 
with  high  lifts  are  generally  provided  with 
side  ponds,  which  reduce  the  consumption  of 
water  for  lockage  by  amounts  ranging  up  to 
60  per  cent.  Electric  tractors  are  used  to 
some  extent  to  haul  boats  into  and  out  of 
locks.  Gates  are  of  several  types,  mitering, 
drop  and  lifting,  and  in  some  cases  are  op- 
erated by  electric  power.  .A.t  the  Teltow  Canal 
siphons  are  used  in  the  filling  and  discharging 
sluices. 

On  the  principal  canals  boats  are  usually 
moved  by  power,  either  self-contained  or  by 
tug  boats  with  private  ownership  and  opera- 
tion. On  the  Teltow  Canal  a  monopoly  service 
has  been  instituted  by  the  administration  and 
boats  are  moved,  usually  in  trains  of  two 
boats,  by  electric  locomotives  running  on  the 
tow  path.  The  electric  operation  is  extremely 
satisfactory  except  from  a  financial  stand- 
point, but  it  is  anticipated  that  with  the 
greater  traffic  expected  within  a  few  years  the 
operation  will  be  remunerative. 

The  author  refers  to  the  great  development 
of  traffic  on  the  principal  canals,  and  gives 
the  estimated  traffic  capacity  of  the  Rhine- 
Weser  Canal,  now  under  construction,  as  17,- 
000,000  tons  annually. 

BELGIUM. 

Mr.  P.  Glaudot,  the  reporter,  states  at  the 
outset  that  the  canal  dimensions  adopted  in 
1879  in  France  providing  for  the  use  of  300- 
ton  boats  are  too  small ;  that  a  new  waterway 
of  these  dimensions  would  not  be  useful,  and 
that  inland  navigation  can  only  continue  as 
a  great  factor  of  the  economic  future  of  a 
country  provided  goods  can  be  transported 
by  it  at  a  lower  cost  than  by  other  means  of 
transport.  In  order  to  achieve  this  the  canals 
must  be  constructed  or  reconstructed  for  nav- 
igation by  boats  of  large  carrying  capacity. 
The  mission  of  inland  navigation  is  defined 
as  "the  transport  of  heavy  goods  resulting 
from  or  required  for  centers  of  industry  or 
important  inhabited  centers."  Rather  than  to 
construct  a  canal  for  300-ton  boats  it  would 
be  better  to  build  new  lines  of  railways,  which, 
besides  lower  freights  would  give  quicker 
transport. 

The  question  then  arises,  what  are  the  di- 
mensions required  for  new  canals?  In  a  new 
country  the  questions  appears  easy  to  solve ; 
but  where  a  network  of  waterways,  natural 
and  artificial,  already  exists,  serving  long-es- 
tablished industries,  the  problem  is  more  com- 
plicated and  the  dimensions  may  vary  in  each 
particular  case. 

The  author  notes  conditions  affecting  cost, 
such  as  topography,  location  of  important 
centers,  and  sources  of  water  supply;  also  the 
desirability  of  estimating  the  future  traffic  of 
the  new  waterway  in  relation  to  the  probable 
expenditure  which  will  indicate  whether  a  re- 
munerative interest  will  be  returned  on  the 
capital  expended.  The  results  will  show 
whether  the  canal  should  provide  for  boats 
at  600,  1,000.  2,000  or  even  more  tons.  In 
making  traffic  estimates  due  consideration 
should  be  given  to  the  impetus  which  indus- 
tries will  receive  from  cheap  transportation. 


Stating  that  in  all  industrial  countries  the 
necessity  of  increasing  the  cross-section  of 
the  waterways  has  been  appreciated,  the  au- 
thor passes  to  the  conclusions  reached  and 
action  taken  in  various  countries.  In  Ger- 
many, the  author  says  provision  is  made  in 
the  most  recent  works  for  1,000-ton  boats. 
In  France,  on  account  of  the  great  develop- 
ment of  canals  conforming  to  the  requirements 
of  the  law  of  1879,  providing  for  300-ton  boats, 
a  new  reconstruction  with  larger  dimensions 
has  not  been  definitely  adopted,  but  whenever 
possible,  larger  dimensions  are  adopted,  and 
accordingly,  the  locks  of  the  Canal  du  Nord 
and  of  the  Canal  du  Nord  Est  are  to  have 
locks  large,  enough  to  pass  600-ton  boats'. 
In  the  United  States  the  Barge  Canal  provides 
for  boats  having  a  carrying  capacity  of  2,000 
tons. 

The  author  follows  this  general  discussion 
by  references  to  canal  constructions  or  en- 
largements in  progress  in  Belgium,  beginning 
with  the  canal  from  Charleroi  to  Brussels, 
which  is  to  provide  for  300-ton  boats  in  the 
upper  portion  from  Charleroi  to  Clabecq,  and 
for  1,000-ton  boats  between  Clabecq  and  Brus- 
sels. The  upper  portion  is  to  have  a  bottom 
width  of  10.5  m.  (84.45  ft.)  and  depth  of  2.4 
m.  (7.87  ft.).  The  locks  providing  for  the 
passage  of  300-ton  boats  singly,  have  side 
ponds  permitting  44  per  cent  of  the  water  to 
be  saved.  The  free  headway  under  bridges  is 
4  m.  (13.12  ft.).  In  the  portion  between  Cla- 
becq and  Brussels  the  bottom  width  will  be 
18  m.  (59.115  ft.)  and  depth  2.5  m.  (8.2  ft) 
Free  headwav  under  bridges  is  4.5  m.  (14.76 
ft.).  The  locks  on  this  section,  81.0  m. 
(267.72  ft.)  in  useful  length  and  10.5  m. 
(34.45  ft.)  in  width,  will  also  have  saving 
ponds,  and  will  permit  the  passage  singly  of 
1,000-ton  Rhine  boats  or  of  a  train  of  three 
300-ton  boats  with  a  tug. 

The  canal  from  Ghent  to  Bruges  is  to  have 
a  cross-section  suitable  for  a  Rhine  boat  of  a 
larger  type,  100  m.  (328.1  ft.)  in  length,  12 
m.  (39.37  ft.)  in  breadth,  and  draft  of  2.5 
m.  (8.2  ft.)  The  bottom  width  of  the  canal 
is  to  be  18  m.  (59.05  ft.)  and  the  depth  3  m. 
(9.84  ft.).  A  Rhine  boat  and  a  350-ton  boat 
can  pass  each  other  anywhere,  and  passing 
places  2.5  to  3  kilos  (1.55  to  1.86  miles)  apart 
are  to  be  provided  for  the  meeting  of  Rhine 
boats.  Details  of  cross-section  to  meet  special 
conditions  are  given,  including  the  widening 
on  curves. 

The  author  next  takes  up  the  projects  for 
the  enlargement  of  the  canals  from  Liege  to 
Antwerp  and  a  connection  between  these  Hues 
and  the  Rhine,  via  Bocholt  and  Bois-le-Duc. 
The  existing  canals  provide  for  300  to  350-ton 
boats. 

The  enlargements  of  the  several  links  in  this 
system  are  intended  to  provide  for  the  jneet- 
ing  anywhere  of  boats  of  8  m.  (20.25  ft.) 
beam,  giving  a  bottom  width  of  canal  of  18 
m.  (59.05  ft.),  but  in  the  portion  between 
Antwerp  and  Bocholt  boats  of  10  m.  (.32.81 
ft.)  beam  are  to  be  able  to  meet  anywhere, 
giving  a  bottom  width  of  22  m.  (72.18  ft.). 
Passing  places  will  permit  the  use  of  larger 
boats.  The  depth  is  to  be  3  m.  (9.84  ft.) 
when  the  project  is  fully  completed,  but  only 
2.5  m.  (8.2  ft.)  at  first.  The  existing  locks 
are  to  be  paralleled  bv  locks  115  m.  (377.31 
ft.)  long.  12.6  m.  (41.34  ft.)  wide,  with  3.5 
m.    (11.48   ft.)    of  water  over  the  sills. 

Passing  to  questions  relating  to  operating 
the  author  refers  to  two  factors  on  which 
economical  operation  depends,  viz.,  provision 
for  the  use  of  larger  boats,  and  efficient  or- 
ganization for  the  operation  of  the  waterway. 
The  use  of  300-ton  boats,  however,  is  not 
likely  to  cease  in  the  near  future. 

The  cost  of  transporting  freight  may  be  re- 
duced by  increasing  the  lunnber  of  trips  per 
year,  and  the  author  d-scribcs  how  this  may 
be  effected.  There  should  be,  for  each  naviga- 
ble waterway,  an  association  of  boat  owners 
to  supply  information  at  all  times  in  regard 
to  calls   for  empty  boats,  the  saving  time  to 

"iNote  by  the  General  Reporter.  It  Is  stated  by 
Mr.  BourgouKnon  that  the  locks  on  these  cana^.s 
are  to  permit  the  looking  of  a  train  of  two  300- 
ton  boats,  a  proposal  to  provide  for  600-ton  boats 
having  been  decided  adversely. 


the  boat  owner  in  looking  up  business,  and 
putting  him,  quickly  and  directly,  in  communi- 
cation with  shippers.  The  use  of  large  boats 
will  make  mechanical  haulage  necessary,  and 
this  should  be,  on  each  waterway,  a  private 
monopoly  under  State  control,  and  all  boats 
should  be  required  to  use  it  except  those  hav- 
ing their  own  motive  power.  The  higher 
speed  and  the  more  regular  movements  of 
boats  under  such  a  monopoly  would  save 
much  time  and  thus  reduce  cost  of  transpor- 
tation. The  300-ton  boats  should  be  moved 
in  trains  and  not  otherwise,  and  their  de- 
parture from  any  point  of  origin  should  be 
arranged  to  take  place  at  fixed  times.  The 
locks  should  be  large  enough  to  receive  a 
train  of  three  or  four  boats  with  their  tug. 
It  may  prove  advantageous,  ultimately,  to 
further  enlarge  the  locks  to  permit  the  simul- 
taneous lockage  of  several  large  boats.  Finally, 
the  author  mentions,  as  of  great  importance, 
suitable  ports  and  freight  handling  appliances, 
so  that  the  time  permitted  the  consignee  for 
unloading  now  established  by  custom  at  15 
days  for  300-ton  boats  may  be  greatly  re- 
duced, and  the  author  states  that  with  fa- 
cilities now  available  such  a  boat  may  be  un- 
loaded in  less  than  five  days.  A  similar  re- 
duction of  time  unloading  should  be  effected 
for  large  boats.  By  these  several  improve- 
ments the  author  believes  the  effectiveness 
of  the  boat  should  be  increased  more  than 
50  per  cent.  .Attention  is  also  called  to  the 
importance  of  railway  connections  at  the  prin- 
cipal ports. 

The  author  is  of  the  opinion  that  tolls 
should  be  collected  sufficient  to  pay  the  cost 
of  maintenance  and  interest  on  cost  of  con- 
struction. They  may  be  rates  insufficient  at 
first  to  meet  these  expenses,  thus  imposing 
for  a  time  a  burden  on  the  state,  to  be  fully 
relieved  as  traffic  increases. 

The  author  suggests  arrangements  of  lock 
to  facilitate  fleet  lockages  and  favors  the  use 
of  mitering  gates. 

UNITED    STATES. 

The  reporter.  Colonel  H.  F.  Hodges,  points 
out  that  few  canals  are  now  in  use  in  the 
United  States  which  can  be  said  to  serve  a 
heavy  traffic.  The  most  striking  examples  of 
these  are  the  St.  Mary's  Falls  Canal  and  the 
St.  Clair  Flats  Canal,  the  former  at  the  falls 
or  rapids  on  the  St.  Mary's  River,  so-called, 
which  connects  Lake  Superior  and  Lake  Hu- 
ron, the  latter  forming  part  of  the  navigated 
channel  between  Lake  Huron  and  Lake  Erie. 

The  author  then  gives  a  history  of  the  St. 
Mary's  Falls  Canal,  which,  from  a  modern 
point  of  view  began  in  18.5.3,  and  traces  the 
successive  enlargements  of  the  original  canal, 
the  construction  of  a  separate  canal  on  the 
opposite  (Canadian)  side  of  the  river  ,and 
finally  the  project  for  a  third  canal,  now 
building  by  the  United  States  Goveriiment. 
With  this  completed  the  system  will  com- 
prise :  * 

(a)  The  original  canal,  widened  to  about 
270  ft.  and  deepened  to  25  ft.  Near  the  down- 
stream end  are  two  independent  locks  for 
passing  into  the  pool  below,  one  having,  under 
present  conditions,  about  14  ft.  of  water  over 
the  sill  at  mean  stage  of  the  pool ;  the  other 
having  about  19  ft.  at  the  same  stage  of  water. 
The  original  canal,  built  by  the  State  of  Mich- 
igan, was  transferred  to  the  L'nited  States 
Government  in  1880. 

(b)  The  Canadian  canal  with  a  single  lock 
also  having  about  19  ft.  of  water  over  the  sill. 

(c)  The  new  canal  being  built  by  the  United 
States,  to  have  24%  ft.  of  water  over  the  sills 
of  the  single  lock.  This  canal  is  given  suffi- 
cient width  to  permit  the  construction  of  an 
independent  lock  at  some  future  time  if  it 
should  become  necessary. 

The  author's  mention  that  the  Foe  lock  was 
planned  for  locking  a  fleet  of  four  vessels  may 
be  supplemented  by  the  statement  that  each 
of  the  earlier  locks  was  adapted,  in  its  time, 
for  four-vessels  lockages.  While  the  old  State 
locks,  350x70  ft.,  were  probably  designed  pri- 
marily for  the  passage  of  large  side-wheel 
steamers,  they  served  for  about  20  years  for 
fleet  lockages.  The  dimensions  of  lake  ves- 
sels then  increased  so  rapidly  that  the  Weitzel 
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lock,  the  next  one  built,  served  its  purpose 
for  similar  lockages  for  a  much  shorter  period. 
With  the  broader  vessels  now  in  use,  and  the 
still  broader  ones  in  prospect,  it  becomes  in- 
judicious, if  not  impracticable,  to  give  the 
locks  sufficient  width  to  contain  two  ships 
abreast.  While  the  lock  in  the  new  canal  will 
pass  only  two  large  ships  at  one  lockage,  the 
tonnage '  will  exceed  that  of  the  four  for 
which  the  Poe  lock  was  designed,  and  from 
this,  as  well  as  from  the  saving  of  time  from 
handling  two  ships  instead  of  four,  the  traffic 
capacity  of  the  new  lock  will  be  considerably 
greater. 

The  St.  Clair  Flats  Canal,  the  author  states,  ■ 
presents  a  historv  of  development  akin  to  that 
of  the  St.  Mary's  Falls  Canal.  This  follows 
naturally  from  the  fact  that  the  greater  part 
of  the  traffic  through  the  two  canals  is  iden- 
tical, both  being  links  in  the  line  of  communi- 
cation between  Lake  Superior  and  Lake  Erie 
on  which  are  located  the  principal  ports  for 
the  lake  traffic.  The  various  steps  in  its  devel- 
opment are  clearly  outlined  by  the  author,  in- 
cluding the  last  one  of  duplicating  the  chan- 
nel, by  which  the  traffic  is  doubly-tracked,  so 
to  speak,  one  channel  being  used  for  upward 
bound  ships,  the  other  downward-bound.  It 
may  be  added  that  the  same  provision  is  found 
at  two  other  links  of  the  communication  be- 
tween Lake  Superior  and  Lake  Erie.  At  one 
of  them  the  width  and  depth  of  channel  are 
about  the  same  as  in  the  St.  Clair  Flats  Can.il, 
while  the  width  is  considerably  greater  in 
the  other. 

The  author  refers  briefly  to  the  N'ew  York 
State  Barge  Canal  system  now  under  con- 
struction.. These  barge  canals  are  to  replace 
the  present  Erie  Canal,  the  Champlain  Canal 
and  two  branches  of  the  Erie.  The  main 
line  of  the  Eric  Canal,  extending  from  Buf- 
falo at  the  east  end  of  Lake  Erie  to  tide 
water  in  the  Hudson  at  Troy,  has  a  length 
of  about  :M0  miles,  and  the  portion  of  the 
barge  canal  system  which  is  to  replace  it,  di- 
verging in  places  from  the  route  of  the  Erie, 
will  have. about  the  same  length.  .As  this  is 
the  most  important  canal  of  any  consider- 
able length  in  the  United  States,  it  may  be 
permissible  to  add  a  few  data  to  those  given 
by  the  author. 

The  bottom  width  of  the  canal  is  To  ft.  in 
earth  sections,  with  side  slopes  of  1  on  2, 
and  depth  of  12  ft.,  giving  a  cross-section  of 
1,188  sq.  ft.  In  rock  the  bottom  width  is  94 
ft.,  with  vertical  sides,  giving  a  cross-sec- 
tion of  1,128  sq.  ft.  The  locks  were  first 
planned  to  have  a  useful  length  of  310  ft., 
a  width  of  28  ft.,  with  11  ft.  of  water  on 
the  sills,  to  permit  the  passage  in  tandem  of 
two  barges,  each  of  about  1,000  tons  displace- 
ment. The  wet  cross-section  of  canal  would 
be  about  4.6  times  the  wet  cross-section  of 
the  barge.  Subsequently  the  width  and  depth 
of  locks  were  changed  to  4-5  ft.  and  12  ft., 
respectively,  as  given  by  the  author,  without 
increasing  the  cross-section  of  the  canal,  so 
that  the  ratio  of  wet  cross-sections  may  be 
reduced  to  2..5  if  barges  are  given  the  full 
beam  permitted  by  the  locks. 

The  author  concludes  that  "it  is  too  early 
to  speak  with  certainty  as  to  the  suitability  of 
the  dimensions  of  the  canal  to  the  traffic 
which  it  will  have  to  carry,  inasmuch  as  it 
has  not  yet  been  opened.  It  is  plain,  however, 
that  it  will  not  admit  vessels  which  carry  the 
freight  from  different  ports  of  the  Great 
Lakes  to  Buffalo,  and  the  carriers  will  have 
to  break  bulk  there.  Freight  originating  at 
points  of  the  line  of  traffic  can  doubtless  be 
carried  economically  on  12-ft.  draft;  it  re- 
mains for  experience  to  ^h'-  what  part  of  the 
freiglit  shipped  in  large  vessels  to  Buffalo 
will  transship  there  to  the  barge  canal  and 
seek  the  water  route  to  tlie  high  seas.  Per- 
haps the  outcome  will  be  influenced  as  much 
by  the  termin,Tl  and  handliiii;  facilities  of  the 
canal  as  compared  to  these  of  the  railroads, 
as  by  any  other  single  cause." 

There  is  no  doubt  that  water  transportation 
has  been  seriously  handicapped  in  the  United 
St.it.^  by  want  of  suitable  port--  and  handling 
facil-.iics.  It  is  understood  tliat  these  arc  to 
be  provided  for  tlie  barge  canal  system.  The 
provision    of    these    facilities,    no'.    •:s;!;il    for 


canals  in  the  United  States,  as  well  as  the 
immense  cost  of  the  entire  project,  not  tar 
from  $12.5,000,000.  including  ports,  make  the 
outcome  one  of  unusual  interest. 

The  author  states  the  principal  dimensions 
of  the  Panama  Canal,  the  bottom  width  vary- 
ing from  a  minimum  of  300  ft.  to  a  maximum 
of  1,000  ft.  The  depth  is  to  be  40  ft.  or  i"?^e 
except  in  the  sea-level  section  on  the  Pacific 
side,  where  it  will  be  a  few  feet  less  at  low 
tide,  but  about  5  ft.  more  at  mean  tide;  the 
depth  of  water  on  the  sills  of  the  locks  will 
be  at  least  40  ft.  under  all  conditions,  i  he 
locks  will  permit  the  passage  of  vessels  up  to 
1,000  ft.  in  length  and  110  ft.  in  beam. 

The  author  then  takes  up  the  subjects  of 
"Principles  of  Operation"  and  "Dimensions 
and  Equipment  of  Locks,"  and  deals  particu- 
larly with  the  safety  devices  being  provided 
at  the  Panama  Canal.  It  is  noted  as  almost 
universal  practice  in  the  United  States  that 
vessels  furnished  with  steam  power  enter 
and  leave  the  locks  under  their  own  power; 
it  may  be  added  that  all  the  canals  and  locks 
now  'in  use  for  a  large  traffic  are  operated 
under  the  direction  of  the  War  Department 
of  the  United  States  Government  and  that 
all  are  free  from  tolls.  It  is  expected  that 
the  New  York  State  Barge  Canal  will  also 
be  free  from  tolls. 

Data  are  given  as  to  dimensions  of  locks  and 
their  equipment,  some  of  which  have  been 
quoted  in  this  review.  Gates  are  in  most 
cases  operated  by  steam,  hydraulic  or  electric 
machinery,  and  in  some  cases  the  water  sup- 
ply is  also  controlled  by  power.  .At  the  Pan- 
ama Canal  all  the  operating  machinery  is  to 
be  electric  and  electric  locomotives  are  to  be 
used  to  move  ships  into  and  out  of  the  locks 
instead  of  permitting  the  use  of  the  ships'  en- 
gines. The  author  believes  the  use  of  these 
locomotives  will  contribute  in  a  great  de- 
gree to  the  safety  of  operation  of  the  locks. 
The  author  mentions  the  provisions  of  power 
capstans  placed  on  the  side  walls  of  the  locks 
of  the  Cascades  and  St.  Mary's  Falls  Canals 
for  the  purpose  of  winding  vessels  into  the 
locks,  and  notes  that  they  are  little  used. 
The  same  provision  on  locks  now  building 
by  the  United  States  Government  is  also  men- 
tioned. 

The  author  discusses  other  means  than  elec- 
tric locomotives  for  stopping  a  ship  when 
under  motion.  The  simplest  and  in  most 
general  use  are  bollards,  snubbing-posts,  etc.. 
placed  at  intervals  along  a  canal  and  lock  by 
which  the  movement  of  the  ship  can  be 
checked  or  stopped  by  its  own  lines ;  otiier 
devices  are  duplicate  gates,  provided  at  the 
Poe  lock  in  the  St.  Mary's  Falls  Canal,  and 
to  be  provided  at  the  Panama  Canal,  one  of 
which  may  be  destroyed  by  a  ship  without 
opening  the  summit  level ;  buffer  beams  to 
be  placed  in  front  of  the  gate  to  be  protected ; 
and  at  Panama,  chains  under  hydraulic  con- 
trol to  be  stretched  across  the  lock  near  the 
water  line  when  a  ship  is  approaching,  and 
lowered  into  a  groove  in  the  lock  floor  when 
not  in  use. 

The  author  then  deals  with  means  for  clos- 
ing the  channel  if  all  the  safety  devices  above 
inenticmcd  should  fail.  A  movable  dam  car- 
ried by  a  swing  bridge  has  been  provided  for 
many  years  in  each  of  the  St.  Mary's  Falls 
Canals,  and  in  June,  1909,  was  used'  for  the 
first  time  when  a  ship  ran  through  the  lower 
gates  of  the  Canadian  lock.  The  author  con- 
siders that  the  movable  dam  justified  its  ex- 
istence at  that  time.  A  dam  of  a  somewhat 
similar  type  is  to  be  installed  above  the  locks 
at  each  of  the  lifts  of  the  Panama  Canal;  a 
description  of  it  is  given  in  soine  detail  and 
is  followed  by  details  of  the  locks,  gates  and 
operating  machinery. 

FR.\XCE. 

Mr.  J.  Bourgougnon  describes  concisely  the 
development  and  systemization  of  the  canals 
of  France.  .About  40  years  ago  it  had  be- 
come apparent  that  the  canals,  which  then  ac- 
commodated boats  usually  carrying  .^bout  100 
tons,  should  be  enlarged  and  improved  and 
the  traffic  relieved  from  the  burden  r.f  tolls. 
B>^  acts  of  the  Government  of  France  from 
1ST4  to  1879.  dimensions  of  locks  were  adopt- 


ed suitable  for  boats  drawing  1.8  meters 
(5  9  ft.)  of  water,  carrying  300  tons  of  cargo, 
and  tolls  were  abandoned.  The  resulting  lock 
dimensions  were;  ,„„„„ 

Useful  length 3S.5  meters  =  126.31  ft. 

Width    0.2  meters  -    1  <  .06  ft. 

Depth  of  water 2  meters  _    6.o6  ft. 

These  dimensions  are  still  standard,  although 
in  some  recent  work  the  dimensions  of  the 
locks  are  increased  to  40.5  m.xt!  in.x2.5  m. 
(1.32.8T  ft.xl9.08  ft.x8.20  ft.)  to  permit  more 
rapid  lockage,  without  increasing  the  capacity 
of  the  boat.  .  ^ 

The  latest  development  in  dimensions  ot 
canal  locks  is  represented  by  the  Nord  Canal 
now  under  construction.  In  the  district  to 
be  served  bv  this  canal  there  are  already 
numerous  canals  built  to  accommodate  the 
standard  300-ton  boats,  and  attention  was 
cfiven  when  designing  the  new  canal  to  the 
question  of  affording  facilities  for  larger 
boats.  An  association  comprising  the  most 
important  shippers,  after  inquiring  into  the  de- 
sirability of  building  the  locks  to  accomriio- 
date  boats  carrying  500  to  600  tons,  concluded 
it  would  be  better  to  retain  the  standard  -im- 
ton  boats,  handled  in  pairs  at  the  locks.^  which 
are  therefore  given  the  dimensions,  85  m.xO 
m.x2.5  m.  (278.87  ft.xl9.G8  ft.x8.20  ft.),  per- 
mitting a  train  of  two  barges  to  be  passed 
through  at  once,  in  tandem. 

The  advantages  of  these  locks  of  double 
length  are  compared  with  those  of  twin  locks, 
each  for  locking  boats  singly;  the  locks  of 
double  length  are  also  compared  with  locks 
of  double  width  but  single  length,  the  type 
adopted  appearing  to  be  the  best. 

The  author  then  discusses  the  admissible 
charges  for  transportation  on  waterways. 
Quoting  a  railway  rate  of  about  0.02  fr.  per 
ton-kilometer  (0.63  c.  per  ton-mile)  for  coke 
in  250-ton  lots  put  into  effect  about  10  years 
ago,  he  compares  this  with  the  rate  which 
would  be  in  force  on  any  competing  canal  of 
the  dimensions  specified  in  the  Act  of  1879, 
this  canal  rate  being  25  per  cent  less  than  the 
railway  rate  above  quoted.  The  author  re- 
marks "it  is  now  generally  admitted  in,  France 
that  so  long  as  water-borne  traffic  can  not 
show  a  greater  economy  in  freights  than  25 
per  cent  of  the  rail  freights,  preference  should 
be  given  to  railways."  On  the  Xord  Canal  a 
small  toll  is  to  be  collected,  averaging  0.002 
fr.  per  ton-kilometer  (O.OG  cts.  per  ton-mile) 
from  the  collieries  to  Paris,  and  including  this 
it  is  estimated  that  when  the  traffic  capacity 
of  the  canal  is  nearly  approached,  the  cost  of 
freight  will  be  about  0.012  fr.  per  ton-kilo- 
meter (0.38  cts.  per  ton-mile).  The  tolls  are 
to  cover  only  a  small  portion  of  the  construc- 
tion cost,  so  it  appears  that  in  order  to  make 
canal  transportation  available  when  in  com- 
petition with  railways,  the  shipper  must_  be 
relieved  from  some  or  all  of  the  construction, 
operating  and  maintenance  costs  by  transfer  to 
the  public  at  large. 

The  author  gives  the  cross-section  dimen- 
sions of  the  standard  type  of  canal  .3UO-ton 
boats;  the  depth  is  2.5  m.  (8.2  ft.)  and  the 
width  2  m.  (6.56  ft.)  below  the  water  sur- 
face is  12  m.  (39.37  ft.).  A  diagram  is  given 
showing  a  cross-section  of  the  Nord  Canal, 
conforming  to  the  above,  with  side  slopes  of 
1  on  2,  giving  a  bottom  width  of  10  in.  (32.81 
ft.)  and  a  wet  section  a  little  greater  than 
4  times  the  wet  section  of  the  boat. 

The  Nord  Canal  is  expected  to  carry  a 
large  traffic,  its  estimated  traffic  capacity  be- 
ing about  7,000,000  tons  annually. 

The  author  mentions  the  Nord-Est  Canal, 
of  dimensions  similar  to  those  of  the  Nord 
Canal,  and  then  proceeds  to  describe  one 
much  larger. 

The  cross-section  of  the  canal  from  Mar- 
seilles to  the  Rhone  was  designed  especially 
for  the  Rhone  barges  which  are  60  m.  (196.85 
ft.)  long  by  8  m.  (26.25  ft.)  beam  and  draw 
1.8  m.  (5.9  ft.).  The  minimum  depth  of  the 
canal  in  open  cut  is  2.5  m.  (8.20  ft.)  at  ex- 
treme low  stage,  and  the  width  2  m.  (6.56  ft.) 
below  the  water  surface  at  the  same  stage  is 
25  m.  (82.02  ft.).  A  diagram  is  given  show- 
ing a  typical  cross-section  conforming  with 
these  dimensions,  having  side  slopes  of  1  on 
2,  giving  a  bottom  width  of  23  m.   (75  48  ft  ) 
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and  a  wet  section  more  than  four  times  the 
wet  section  of  the  Rhone  barge.  The  dimen- 
sions of  the  locks  are  160  m.xlG  m.x3  m. 
(524.92  ft.x52.47  ft.x9.84  ft.),  providing  for 
boats  and  trains  of  various  dimensions,  and 
it  is  estimated  that  such  a  canal  would  have 
a  traffic  capacity  of  15,000,000  tons  per  3'ear, 
although  the  actual  traffic  is  not  expected  to 
exceed  1,500,000  tons.  It  is  expected  that  the 
cost  of  transport,  excluding  tolls,  will  not  ex- 
ceed 0.010  fr.  per  ton-kilometer  (0.32  cts.  per 
ton-mile). 

While  smaller  dimensions  tlian  those  de- 
scribed as  standard  are  still  used  for  lines 
with  small  traffic,  it  appears  that  canals  for 
large  traffic  now  in  course  of  construction  are 
of  two  distinct  types,  one  conforming  mainly 
to  the  provisions  of  the  Act  of  1879,  provid- 
ing for  navigation  by  boats  of  300  tons  carry- 
ing capacity  with  locks  of  double  length;  the 
other  type  embracing  canals  which  follow  the 
course  of  large  valleys  with  gentle  slopes, 
have  much  larger  dimensions,  varying  accord- 
ing to  circumstances.  Such  canals  are  prac- 
ticable in  only  a  small  number  of  valleys  in 
France,  and  in  fact  only  one  other  canal  of 
this  type  has  been  attempted.  The  authorities 
have  recently  refused  to  sanction  the  construc- 
tion of  a  large  lateral  canal  to  the  Rhone 
on  the  score  of  its  great  cost.  "It  was  esti- 
mated that  this  undertaking  would  burden 
the  state  'to  an  exient  of  five  times  as  much 
as  the  economy  which  would  accrue  to  the 
users  of  the  canal.'  "  "It  was  concluded  that 
the  cost  of  construction  of  the  canal  'would 
be  out  of  proportion  to  the  advantages  it 
might  offer.'"  The  author  suggests  that  in 
many  cases,  where  the  conditions  are  not 
wholly  favorable  for  canals  the  best  solution 
of  the  problem  of  achieving  reduction  of  the 
cost  of  transporting  heavy  goods  would  be 
to  have  recourse  "to  the  construction  of  an 
industrial  railway  which  would  be  compelled 
under  the  terms  of  its  concessions,  to  carry 
fuel  and  other  heavy  goods  at  satisfactory 
rates  for  the  traders  and  manufacturers  in 
the  region."  The  author  notes  also  the  re- 
jection of  a  project  for  a  lateral  canal  to  the 
Loire  and  of  schemes  for  buildin.g  canals  suit- 
able for  sea-going  vessels  in  the  valleys  of  the 
Seine  and  the  Garonne. 

The  author  states  that  "the  idea  of  long 
w-aterways  for  inland  navigation  is  being  aban- 
doned in  France."  Referring  to  the  projects 
for  waterways  from  Havre  to  Marseilles  he 
notes  the  unfavorable  conformation  of  the 
ground  for  such  a  waterway  and  the  favor- 
able coast  line  for  sea  traffic.  Transportation 
by  canal  could  not  cost  less,  and,  moreover, 
would  require  more  time. 

The  canals  are  generally  free  for  all  classes 
of  traffic  and  any  craft  may  navigate  them 
free  of  tolls  or  other  charges,  but  recently  a 
few  exceptions  have  been  made  to  enable  mu- 
nicipalities to  recoup  themselves  for  aid  ren- 
dered to  the  construction  of  certain  canals, 
but  these  conditions  are  to  be  temporary.  It 
has  been  proposed  recently  to  create  monop- 
olies for  haulage  on  canals  with  large  traffic, 
with  a  view  to  the  adoption  of  mechanical 
haulage.  Reference  is  also  made  to  the  proj- 
ects for  suitably  equipped  ports,  which  are 
believed  to  be  essential  for  the  further  re- 
duction of  rates. 

In  addition  to  what  has  been  quoted  as  to 
dimensions  of  locks,  the  greater  lift  in  new 
works  is  noted;  on  the  Nord  Canal  the  lift  at 
most  of  the  locks  is  21.3  ft.  to  22.3  -ft.;  on 
the  larger  canal  from  Marseilles  to  the  Rhone 
the  lift  is  -23  ft.  The  locks  are  filled  and 
emptied  through  side  culverts.  On  the  locks 
of  the  Nord  Canal  (19.88  ft.  wide)  the  gates 
have  a  single  leaf,  pivoted;  in  the  wider  locks 
of  the  Marseilles-Rhone  Canal  (52.48  ft. 
wide)   the  gates  are  of  the  mitcring  type 

ITALY. 

I\Ir.  Edmond  Sanjust  di  Teulada  points  out 
that  Italy  has  no  modern  network  of  water- 
ways for  heavy  traffic :  in  Italy  canals  must 
follow  the  general  course  of  the  river  basins, 
and  the  topography  makes  it  inconvenient  to 
coiniect  adjacent  basins.  He  specifies  three 
lines,  or  rither  three  networks  proposed  for 
heavy   traffic,   in   the  valleys   of   the   Po,   the 


Arno  and  the  Tiber,  respectively.  The  ques- 
tion as  to  the  dimensions  or  carrying  ca- 
pacity of  the  boat  most  suitable  for  these  sys- 
tems has  been  much  discussed,  some  authori- 
ties favoring  a  boat  of  300  tons  capacity,  as 
provided  for  by  the  French  .'\ct  of  1879, 
others  advocating  the  adoption  of  a  type  of 
1)00  tons  capacity ;  a  ministerial  commission 
has  given  approval  to  the  larger  type. 

The  author  outlines  the  network  of  navi- 
gable waterways  proposed  for  the  valley  of 
the  Po,  comprising  both  river  and  canal  navi- 
gation, and  the  dimensions  recommended  by 
the  Government  Civil  Engineering  Service  at 
Milan,  under  the  author's  direction,  for  one 
of  the   links  of   the  network  as   follows: 

Bottom  width  ot  canal 59      ft. 

Normal  depth  of  water SVi  ft. 

rseful  length  of  lock  chamber 23.'i'^  ft. 

\Vidth  33      ft. 

Depth  of  water  on  lock  sills S>4  ft. 

In  regard  to  the  "Principles  of  Operating," 
the  author  quotes  from  the  report  of  the  Navi- 
gable Waterways  Commission  appointed  by 
the  Government  of  France  in  1908;  the  com- 
mission compares  the  management  of  water- 
w^ays  with  that  of  railways,  and  makes  the 
following  recommendation :  "What  is  required 
for  each  large  navigable  waterway  is  a  cen- 
tral working  organization,  analogous  to  the 
department  concerned  with  tracing  the  move- 
ments of  the  rolling  stock  on  railways  and 
exactly  informed  at  all  times  as  to  the  num- 
ber of  empties  required  and  available  in  each 
of  the  loading  centers,  as  well  as  being  armed 
with  the  requisite  authority  for  using  these 
resources  to  satisfy  the  demand  in  such  a  way 
as  to  avoid  delays  and  to  utilize  the  boat 
stock  to  the  fullest  extent."  The  author, 
without  directly  endorsing  this  recommenda- 
tion, "emphasizes  the  absolute  necessity  for 
uniting  the  services  of  internal  navigation 
under  a  single  management  by  placing  the 
service  of  traction  and  port  management  under 
the  control  of  the  state,  or  granting  them 
direct  to  a  concessionaire,  under  definite  con- 
ditions calculated  to  interest  him  in  increasing 
the  traffic." 

Reference  is  made  to  a  paper  presented  re- 
cently to  the  National  Internal  Navigation 
Congress  in  Lyons  by  Mr.  Jaquinot,  Chief 
Engineer  of  the  Roads  and  Bridges  Depart- 
ment of  France,  on  the  Marne-Saone  Canal, 
"which  was  constructed  several  years  ago  at 
a  cost  of  over  100,000,000  francs,  but  offers 
no  practical  advantages  to  traffic.  Mr.  Jaqui- 
not gives  a  complete  analysis  of  the  case  and 
shows  that  the  lack  of  traffic  "is  due  to  three 
main  causes:  defective  organization  of  the 
traction  service,  low  draft  of  water  and  in- 
sufficient dimensions,  and  finally,  the  absence 
of   suitably  arranged  and  equipped  ports." 

The  author  discusses  the  Italian  law  of 
Jan.  2,  1910 ;  excepting  those  canals  construct- 
ed primarily  for  military  purposes,  a  portion 
of  the  cost  of  canals  intended  for  large  traffic 
is  to  be  borne  by  the  provinces  and  communi- 
ties interested.  The  law  provides  for  naviga- 
tion taxes  on  adjacent  lands,  canal  dues  for 
the  use  of  the  various  facilities,  and  also  pro- 
vides for  granting  concessions  for  operation 
and  maintenance  with  the  exclusive  right  to 
levy  certain  dues.  The  concessions  are  to 
be  granted  for  periods  varying  from  50  to 
75  years. 

The  author  expresses  his  conclusions  as  fol- 
lows : 

(1)  The  Itahan  canals  for  heavy  traffic 
should  have  a  minimum  depth  of  8'/4  ft.  and 
a  width  of  59  ft.,  measured  at  the  bottom  of 
tlie  channel. 

(2)  The  locks  should  have  a  depth  of  8V4 
ft.  of  water  on  the  sill,  a  free  width  of  33  ft. 
between  the  side  walls  and  a  useful  length 
of  233%   ft. 

(3)  Since  the  Italian  Law  No.  9  of  Jan 
2,  1910,  permits  the  establishment  of  large 
internal  navigation  companies  on  the  pat- 
tern of  the  railway  companies,  it  must  there- 
fore be  insisted  that  the  working  of  the  lines 
of  navigation  and  the  ports  (which  latter  may 
be  regarded  as  stations  for  the  navigation 
service)  should  be  carried  on  in  accordaiic- 
with  the  same  principles  as  those  goveniin- 
the  working  of  railways." 


KUSSIA. 

Mr.  Nestor  Pouzyrevsky  remarks  upon  the 
difficulty  of  estimating,  in  advance  of  con- 
struction, the  traffic  a  waterway  may  be  re- 
quired to  carry,  the  early  estimates  being 
usually  too  prudent,  and  illustrates  this  by 
the  Trans-Siberian  Railway,  on  which  within 
a  few  years  after  completion  the  traffic  great- 
ly exceeded  the  estimates.  The  annual  in- 
crease on  a  navigable  highway  in  Russia  is 
placed  at  0V2  per  cent.  The  size  of  boats 
should  also  increase  with  time,  and  locks 
should  therefore  be  given  a  large  excess  of 
dimensions  over  current  requirements.  The 
value  of  the  freight  has  an  influence  on  the 
size  of  boats,  as,  for  example,  on  the  Volga 
where  boats  transporting  naptha  carry  2,000 
tons ;  grain  vessels,  1,000  tons,  while  those 
transporting  fish  usually  carry  only  250  tons. 
Bulk  cargoes  of  small  value  require  boats  of 
the  largest  size  navigation  will  allow.  These 
considerations  are  suited  to  open  rivers  on 
which  the  length  and  beam  of  the  boats  may 
be  increased  indefinitely. 

A  navigable  highway  for  through  traffic 
should  provide  for  a  large  movement  of 
freight  mainly  of  goods  of  small  value.  With 
a  large  traffic  the  charge  per  ton  of  freight 
to  meet  interest  on  cost  of  construction,  amor- 
tization and  maintenance  becomes  small  and 
less  than  the  cost  of  transportation  proper. 
It  is  important  to  join  all  the  main  navigable 
highways  of  a  country  in  a  single  system 
adapted  to  the  circulation  of  boats  of  uniform 
size. 

Countries  of  large  area  and  long  transpor- 
tation routes  may  require  larger  boats  than 
those  of  less  area.  In  Germany  and  France 
000-ton  boats  are  considered  satisfactory  for 
inland  navigation,  but  this  would  not  be  suit- 
able for  Russia,  and  the  case  of  the  Volga 
shows  that  goods  of  small  value  should  be 
carried  in  that  country  in  boats  of  not  less 
than   1,700  tons. 

Referring  to  river  navigation,  the  author 
considers  it  more  rational  to  obtain  boats  of 
greater  tonnage  capacity  by  increasing  the 
length  and  breadth  rather  than  the  depth  be- 
cause a  deep  river  channel  requires  either 
much  excavation  under  water  or  high  dams 
involving  submergence  of  adjacent  lands,  to 
the  detriment  of  agriculture.  In  Russia  the 
draft  of  water  may  be  taken  at  1.8  to  2.0  m. 
(5.90  to  6.5G  ft),  and  the  greatest  length  and 
breadth  of  boats  at  110  and  16  m.  (301  and 
52.5  ft.),  respectively.  A  boat  of  this  length 
and  breadth  and  a  draught  of  1.8  m.  (5.9  ft.) 
will  carry  about  1,700  tons. 

Reference  is  made  to  observations  of  the 
effect  on  the  canal  banks  of  towing  boats 
through  the  Lake  Ladoga  Canals.  The  bot- 
tom width  of  these  canals  is  28.6  m.  (93.84 
ft),  the  depth  at  low-  water,  2.13  m.  (6.95 
ft.),  at  highest  water  2.64  m.  (8.66  ft.).  .  Area 
of  wetted  cross-section  is  about  five  times  the 
immersed  cross-section  of  the  boat,  and  about 
ten  times  the  immersed  cross-section  of  the 
tug.  The  conclusion  was  reached  that  a  speed 
of  4.8  kilos  (2.98  miles)  per  hour  could  be 
permitted,  but  there  should  be  plenty  of  water 
under  the  keel  of  the  tug.  In  the  Lake  La- 
doga Canals  this  was  as  much  as  1  m.  (3."28 
ft,).  The  injuries  to  the  bottom  and  shores 
of  the  canal  caused  by  the  tugs  imdcr  these 
conditions  are  small  as  compared  with  the 
eft'ect  of  wind. 

The  author  considers  that  the  side  slopes  of 
the  canal,  in  sand  or  clay,  should  be  made  as 
flat  as  1  on  6  to  avoid  flattening  at  expense 
of  depth,  unless  the  sides  are  protected;  and 
that,  in  order  to  maintain  slopes  of  1  on  2  or 
1  on  3,  they  should  be  revetted  from  the 
bottom  of  the  canal  to  the  water  surface.  In 
the  cross-sections  accepted  for  the  canal  from 
the  Don  to  the  Volga  there  is  a  vertical  wall 
extending  down  to  1  m.  (3.'28  ft.)  below  wa- 
ter, below  which  the  slope  to  normal  canal 
bottom  is  1  on  6.  It  is  stated  that  tests  made 
on  the  Dortmund-Ems  Canal  show  that  the 
lowest  point  of  the  waves  was  0.35  m.  (1.15 
ft.)  below  the  surface  of  the  water,  but  for 
the  Don-Volga  Canal  it  was  estimated  that 
the  destructive  action  of  the  waves  might  ex- 
tend  1  ni.   (3.'28  ft.)   below  the  normal  water 
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levol.  The  bottom  width  of  this  canal  is  given 
as  r.'.i;  ni.  (139.7t;  ft.),  which  is  sufficient  to 
let  boats  pass. 

The  author  favors  the  construction  for 
through  lines  of  navigation,  of  locks  large 
enough  to  take  several  boats;  if  boat  dimen- 
sions should  increase  in  time,  such  locks  ma\ 
still  be  able  to  receive  a  number  of  boats  lor 
a  lockage.  1-irge  locks  already  exist  in  Rus- 
sia: on  the  Cheksna.  1,000  ft.x42  ft. ;  on  the 
Moskow.  ti72.ti  ft.x5o.78  ft.,  an_d_  on  the  Oka, 
under  construction,  872.7  ft.xoo.r8  ft.  1  ne 
author  believes  that  the  latter  width  is  very 
near  the  practicable  limit  for  mitering  gates 
and  describes  a  plan  for  a  gate  turning  about 
a  horizontal  axis  at  the  lock  floor,  and  sup- 
ported not  onlv  at  the  ends,  but  at  several  in- 
termediate points,  this  being  applicable  to  very 
wide  locks;  with  this  type  of  gate  the  height 
of  lift  mav  also  be  increased  and  hits  ot  6.4 
m.  (21  ft.)  are  already  proposed. 

The  author  contends  that  navigable  high- 
ways should  consist  mainly  of  rivers  and  the 
fewest  canals  possible.  The  canals  should  be 
accessible  bv  the  boats  circulating  on  the  riv- 
ers rivers  and  canals  forming  a  single  sys- 
tem of  through  navigation.  It  is  therefore 
desirable  that  the  canals  should  pass  without 
trouble  the  river  traffic,  but  such  canals  iiiay 
be  too  expensive  to  build  and  the  deficiency 
must  be  made  up,  as  far  as  practicable,  by 
verv  strict  regulation  of  the  traffic,  placing 
the'  movement  of  boats  under  a  single  head 
appointed  bv  the  Government  or  by  the  com- 
panv  having  control.  The  necessity  of  such 
control  is  illustrated  by  experience  on  the 
Marie  Svstem,  where  there  is  no  control  ot 
the  movement  of  boats,  great  delays  result- 
ing, and  a  month  being  required,  on  the  aver- 
age, to  pass  through  the  1,000  kilos  (G21 
miles)  of  the  system. 

In  laving  out  the  canal  from  the  Don  to 
the  Volga  the  locks  on  each  slope  are  grouped 
together  as  much  as  possible  for  convenience 
in  operating.  Traction  by  cable  between  the 
locks  was  adopted  in  preference  to  electric 
traction  on  account  of  first  cost.  Boats  are 
to  be  passed  through  each  chain  of  locks  in 
trains  of  three.  The  boats  are  to  be  towed 
in  the  summit  level,  which  will  be  o5  kilos 
(34.2  miles)   long. 

(A  reference  is  made  to  a  special  feature 
of  the  locks  which  is  very  advantageous  for 
operating,  but  can  not  be  abstracted  on  ac- 
count of  an  omission  in  the  translation). 

The  author  closes  with  the  following  con- 
clusions : 

(1)  Canals  forming  a  part  of  a  through 
system  of  navigable  highways  should  be  built 
with  a  view  to  the  circulation  of  the  largest 
boats  running  on  the  rivers  which  make  up 
this  system. 

(2)  Towing  is  one  of  the  most  advantage- 
ous modes  of  traction  for  canals,  seeing  that 
it  requires  no  plant  along  the  sides  thereof. 
The  ratio  between  the  wetted  section  of  the 
canal  and  the  immersed  section  of  the  barges 
at  the  midship  frame  should  be  3  or  4  to  1, 
to  allow  for  proper  towage  at  a  speed  of  4 
.ir  ."•  kilos   (1.22  or  1..52  miles)  an  hour;  but, 

rder  to  preserve  the  unprotected  side 
-  of  a  canal,  the  immersed  section  of 
;iig  at  the  midship  frame  should  be  only 
•.nth  or  one-eighth  of  the  wetted  section 
•  :    tl'.e  canal. 

(3)  When  the  banks  of  a  canal  are  not 
strengthened  it  is  well  that  they  should  be 
made  with  a  very  gentle  slope  and  that  a  berm 
should  be  placed  at  a  certain  depth  lielow  the 
surface  of  the  water. 

(4)  If  the  lay  of  the  land  allow,  it  is 
favorable  for  traction  to  group  the  locks  to- 
gether. 

"If  the  best  service  is  to  be  had,  the  state 
should  regulate  traction  on  the  canals." 

SWEUEN. 

In  the  report  respecting  the  canals  of 
Sweden.  Colonel  Frederick  V.  Hansen  de- 
scribes the  methods  pursued  in  a  study  of  the 
most  suitable  dimensions  of  canal  for  a  given 
traffic.  The  author  begins  with  the  state- 
ment that  even  in  the  same  country  the  factors 


affecting  these  dimensions  vary  so  greatly  ni 
dffferen^  sections  that  they  "'^^"^"f  ^ '^'^^.^  ^ 
plovnient  of  different  types,  even  if  the  ques 
don  is  limited  to  canals  of  heavy  traffic  and 
then  lays  down  the  principle  that  from  a  busi- 
ness point  of  view  the  traffic  l'''f'J'°;l^_ 
canal  should  provide  for  costs  of  construe 
tion  maintenance,  operation  and  amortization 
If  tiic  dimensions  of  the  canal  are  too  great 
the  canal  dues  levied  to  meet  these  costs  ^^■M 
be  so  heavy  that  traffic  will  be  repelled  al- 
though the  charges  for  freightage  may  be  a 
minimum;  on  the  other  hand  if  the  dimen- 
sions are  too  small,  the  freight  charges  w  11 
be  higher  and  may  be  no  less  effective  in 
restricting  traffic. 

The  author  outlines  the  principal  canal  sys- 
tems of  Sweden,  of  which  the  most  important 
are  those  connecting  Lakes  Malaren  and  Van- 
em  with  the  sea.  The  latter  connection,  the 
Trollhdttan  Canal,  is  the  subject  of  the  special 
study  described  in  the  report.  Ihis  water- 
way, which  has  its  outlet  at  the  important  sea- 
port of  Gothenburg,  serves  for  the  transpor- 
tation from  Lake  Vanern  of  the  products  ot 
iron  works  and  of  the  forests,  and  also  for 
the  transportation  to  the  lake  of  ores  and 
coal  required  at  the  various  works ;  the  trattic 
amounts  at  the  present  time  to  a  1,250,000  tons 
per  vear,  but  the  canal  has  been  for  a  long 
time'  unequal  to  the  demands  of  the  trattic. 
Lake  Vanern  has  an  area  of  5,5fa8  sq.  kilos 
(2,150  sq.  miles)  and  lies  44  m.  (144  ft.)  above 
the  sea  The  connecting  waterway,  part  canal 
and  part  river,  has  locks  35.62  m.  (116.86  ft.) 
long.  7.43  m.  (24.38  ft.)  wide,  and  a  depth 
of  2.97  m.   (9.74  ft.)   over  the  sills. 

The  canal,  which  had  been  constructed  by 
a  chartered  company,  was  opened  in  1844  and 
was  taken  over  by  the  Government  of  Sweden 
in  1904.  The  Royal  Board  of  Directors  then 
took  up  the  plan  of  reconstruction,  and  the 
author  outlines  the  method  of  investigation 
used  in  developing  this  plan ;  it  comprised : 

(1)  An  estimate  of  the  traffic  in  1915, 
when  it  was  expected  the  improved  waterway 
would  be  completed,  and  of  the  annual  in- 
crease of  3.0  per  cent  for  the  next  ensuing 
period  of  40  years,  ending  in  1955. 

(2)  Dimensions  assumed  for  typical  ves- 
sels of  3  m.  (9.84  ft.)  draft,  of  4  m.  (13.12 
ft.)  and  so  on  by  steps  of  1  m.  each  to  7 
m  (22.97  ft.),  and  the  estimated  carrying  ca- 
pacity of  each.  The  depth  ot  the  existing 
canal  being  nearly  3  m.,  it  appeared  obvious 
that  no  less  draft  need  be  considered. 

(3)  The  relations  between  dimensions  of 
typical  vessels  and  cross-sections  of  canal  and 
dimensions  of  locks  suitable  for  their  accom- 
modation. 

(4)  The  estimated  traffic  capacity  of  each 
of  the  typical  canals. 

(6)  The  canal  dues  required  to  furnish  a 
revenue  sufficient  for,  (a)  interest  charges  on 
cost  of  constrviction  and  amortization  on  40 
years,  (b)  maintenance,  and  (c)  working  ex- 
penses for  each  of  the  typical  canals.  These 
dues  would  increase  with  dimensions,  from 
15  cents  per  ton  for  a  canal  suitable  for  ves- 
sels drawing  3  m.  to  -54  cts.  per  ton  for  a  ca- 
nal suitable  for  vessels  drawing  7  m. 

(0)  From  statistics  of  the  dimensions  of 
vessels  entering  the  harbor  of  Gothenburg,  an 
estimate  was  made  of  the  number  of  vessels- 
of  each  class,  0  to  3  m.  draft,  3  to  4  m.,  etc., 
which  would  use  the  canal.  A  second  scale  of 
canal  dues  was  then  calculated,  increasing 
with  draft  of  vessels,  "on  the  supposition  that 
each  size-class  of  vessel  shall  not  pay  more 
than  what  corresponds  to  the  cost  of  con- 
struction of  canals  of  the  depth  demanded 
by  the  vessel."  The  canal  dues  by  the  scale 
increased  rapidly  with  depth,  from  15  cts.  per 
ton  for  vessels  drawing  3  m.  (9.84  ft.)  or 
less  to  $2.13  per  ton  for  vessels  drawing  6  to 
7  m.   (19.68  to  22.97  ft). 

(7)  Estimates  of  freight  charges  for  each 
class  of  vessel ;  it  is  assumed  that  for  a  3  m. 
canal  (a  canal  suitable  for  vessels  of  3  m. 
draft)  all  freight  must  be  transferred  from  or 
to  ship  at  Gothenburg.  The  result  indicated 
that  a  canal  deeper  than  4  or  5  m.   (13.12  or 


16  40  ft.)  would  not  give  as  low  freight  r^tes, 
canal  dues  included,  as  a  3-m.  canal 

Besides  the  investigation  above  outUned1.he 
trade  routes  of  seagoing  vessels  trading  with 
Gothenburg  were  noted,  and  the  conclusion 
reached  that  vessels  drawing  about  4  rn.  we^e 
better  adapted  for  trade  within  a  zone  em 
bracing  Norway,  Denmark.  F'"!^"',  Russia 
and  Germany  than  larger  ones,  and  that  with 
5  m.  draft  the  zone  could  be  extended  as  far 
as   Brest  in  France. 

As  a  result  of  these  investigations  a  Royal 
Commission  recommended  that  thf, 'T''!.';^^^- 
ticn  of  the  Trollhattan  Canal  should  be  adapt- 
Tiol  ve'ssels  of  4  m  (13.12  ft.)  draft  and 
the  locks  for  vessels  of  a  m.  (16.4  ft.)  dra  , 
and  the  recommendation  is  being  carried  out. 
The  rules  adopted  by  the  board  for  deter- 
mining the  dimensions  of  waterways  and 
locks   are   as   follows: 

In  rivers,  the  least  wet  cross-section  of  the 
channel  should  be  about  six  times  the  wet 
cross-section  of  the  largest  vessel.  The  depth 
of  the  channel  should  be  at  least  20  per  cent 
greater  than  the  greatest  draft  of  the  vessel 
In  slack-water  canals :  In  rock,  for  a  canal 
in  which  vessels  can  pass  each  other  at  any 
point  the  wet  section  should  be  about  three 
times  the  wet  section  of  the  vessel,  with  a 
clearance  under  the  largest  vessel  of  at  least 
10  per  cent  of  its  greatest  draft  In  earth, 
the  bottom  width  of  the  channel  should  be 
the  same  as  in  the  rock ;  the  depth  should  be 
10  per  cent  to  20  per  cent  greater  than  the 
greatest  draft  of  vessel  and  the  wet  section 
should  be  4  to  4.5  times  the  wet  section  of  the 
largest  vessel. 

The  least  width  of  locks  should  be  10  per 
cent  greater  than  the  greatest  breadth  of  ves- 
sel;  the  depth  of  water  on  the  sdl  should  be 
10  per  cent  greater  than  the  greatest  draft 
of  vessel. 

A  similar  study  was  made  for  another  route 
from  Lake  Vanern  to  the  sea,  considerably 
shorter,  but  more  costly,  and  the  same  con- 
clusion was  reached  in  this  case. 

Consideration  was  given  by  a  commission 
appointed  by  the  Government  to  a  project  for 
a  canal  of  dimensions  sufficient  for  large  sea- 
going vessels,  including  those  of  the  Swedish 
navv,  extending  from  the  Cattegat  to  the 
Baltic,  following  the  route  of  the  Trollhat- 
tan Canal  from  Gothenburg  to  I^ke  Vanern, 
and  the  conclusion  was  reached  that  the  con- 
struction of  such  a  canal  was  justifiable 
neither  from  an  economical  nor  from  a  mili- 
tary point  of  view. 

The  author  then  takes  up  other  waterways 
in  Sweden  where  a  large  traffic  exists  or  is 
expected,  and  gives  reasons  for  somewhat 
different   dimensions   in  these  cases. 

In  regard  to  operating,  the  author  considers 
it  best  that  the  principal  lines  of  canal  should 
be  owned  and  operated  by  the  state,  but  that 
part  of  the  cost  of  construction  should  be 
contributed  in  some  form  by  adjacent  land- 
holders, and  favors,  as  wortliy  of  considera- 
tion, "the  method,  adopted  of  late  years  in 
Germany,  of  the  state  appropriating  the  land 
in  the  immediate  neighborhood  of  a  new  canal, 
in  order  to  enjoy  a  part  of  the  increased  value 
of  the  land  w-hich  arises  through  the  con- 
struction of  the  waterway." 

The  author  considers  it  hardly  possible  to 
fix  general  rules  for  lock  dimensions.  In  case 
of  heavy  barge  traffic,  for  example,  it  is  often 
necessary  to  provide  for  the  sirhultaneous 
lockage  of  a  train  of  barges  with  a  tug.  Since- 
the  locks  are  expensive  constructions,  they 
should  be  planned  with  reference  to  increasing 
traffic  and  larger  vessels.  These  considera- 
tions are  illustrated  in  the  recommendation  of 
the  Royal  Board  of  Directors  for  the  Troll- 
hiittan  Canal  for  locks  suitable  for  vessels  of 
5  m.  draft,  while  the  canal  is  to  be  excavated 
at  this  time  only  to  the  depth  required  for 
vessels  drawing  4  m.    (13.12   ft.). 

The  author  concludes  his  paper  with  ju- 
dicious observations  on  the  use  of  machinery 
for  operating  locks,  the  desirability  of  avoid- 
ing too  complicated  devices,  the  use  of  locks 
in  flight,  mechanical  lifts  and  other  points  of , 
great  importance  in  the  design  of  canals. 
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Methods    of    River    Improvement    by 
Regulation   and    Dredging — Possi- 
bilities of  Reservoirs. 

One  of  the  questions  for  discussion  before 
the  Internaticnal  Congress  of  Navigation  was 
the  improvement  of  rivers  by  regulation  and 
•dredging  and,  if  needs  be,  by  reservoirs  and 
the  determination  of  the  case  in  which  it  is 
preferable  to  resort  to  such  works  rather  than 
to  canahzation  on  the  construction  of  a  lateral 
canal.  One  of  the  papers  suljniitted  in  dis- 
cussion was  by  Major  \Vm.  \V.  Harts,  Corps 
of  Engineers,  U.  S.  A.,  which  gives  a  more 
than  usually  good  review  of  American  prac- 
tice, and  we  publish  this  paper  in  abstract 
here : 

In  undertaking  any  river  improvement  for 
the  benefit  of  navigation  many  considerations 
necessarily  enter  into  the  determination  of 
the  methods  to  be  followed.  It  sometimes  oc- 
curs that  the  solution  is  so  obvious  as  to 
be  self-determining,  as  at  the  Cascades  of 
the  Columbia  River,  where  the  advantages 
of  a  short  lateral  canal  across  a  convex  bank 
were  so  plain  as  to  practically  exclude  other 
methods  from  consideration,  but  in  the  usual 
case  there  is  a  choice  among  several  methods 
and  usually  considerable  study  is  required  to 
select  the  most  suitable.  This  selection  often 
depends  more  on  the  character  of  the  river 
than  it  does  on  the  nature  of  the  use  to  which 
the  work  will  be  put. 

For  example,  at  Rock  Island  Rapids  in  the 
Mississippi  River,  where  the  channel  has  been 
successfully  used  for  many  years  as  the  result 
of  open  river  regulation,  it  was  at  first  thought 
that  a  lateral  canal  would  be  necessary  and 
such  an  improvement  was  proposed,  even  for 
the  depth  of  4%  ft.  then  needed.  But  a  fuller 
study  of  the  problem  showed  that  the  char- 
acter of  the  river  was  such  that  the  needs 
of  navigation,  as  then  existing,  could  be  ade- 
quately met  in  an  artificial  open  waterway 
supplemented  by  dikes  and  other  contraction 
works. 

The  influences  affecting  the  choice  of  a 
method  of  river  improvement  are  changing, 
being  constantly  modified  by  later  experience 
and  by  newer  and  better  mechanical  appli- 
ances. From  present  tendencies  there  seems 
small  doubt  but  that  in  many  instances  lateral 
canals  would  probably  no  longer  be  so  freely 
chosen  at  the  present  day  as  formerly,  but 
that  some  type  of  canalization  would  be 
adopted  instead  if  the  project  were  up  for 
determination  anew. 

The  reasons  which  may  incline  the  engineer 
to  the  selection  of  any  particular  type  of  im- 
provement may  be  analyzed  with  advantage. 
The  marked  advance  in  recent  years  in  the 
efliciency  of  machinery  for  excavation  is  one 
of  these  reasons  which  has  more  or  less 
clianged  the  economy  of  channel  building  and 
has  had  its  effect  on  the  choice  of  methods 
to  be  followed.  Manv  harbor  channels  that 
originally  could  not  be  deepened  owing  to 
the  high  cost  of  effective  improvement  are 
now  being  dredged  to  depths  suitable  for 
deeper  draft  vessels.  In  New  York  harbor 
the  .\mbrose  Channel,  seven  miles  long,  2,000 
ft.  wide,  and  40  ft.  deep,  is  being  dredged 
with  sea-going  hydraulic  suction  machines  at 
the  surprisingly  low  total  cost  of  5.4  to  5.7 
cts.  per  cubic  yard.  (Professional  Memoirs, 
Engineer  Bureau,  U.  S.  Army,  January-March, 
1909,  pp.  61-G2).  Some  years  ago  it  was  be- 
lieved by  many  engineers  that  an  effective 
entrance  channel  to  this  harbor  could  only  be 
secured  permanently  by  the  adoption  of  pro- 
tecting jetties  of  rip  rap.  The  high  cost  of 
such  work  and  its  physical  difficulties  deterred 
engineers  from  undertaking  it  for  a  long 
time,  and  only  within  recent  years  has  the 
construction  of  the  entrance  channel  been 
considered  economically  possible.  inainly 
through  the  greater  perfection  of  dredging 
machinery. 

This  same  tendency  is  felt  to  a  certain  de- 
gree on  our  rivers,  and  our  ideas  of  improve- 
ment are  likewise  undergoing  some  readjust- 
ment, both  as  to  nracticability  and  as  to  choice 
of  methods.  Although  this  choice  is  often 
not  as  free  as  might  be  liked,  since  local  con- 
ditions  sometimes    place    narrow   limits    upon 


It,  stdl,  whenever  one  of  several  plans  is  to 
selected  for  adoption  the  changing  circum- 
stances must  be  borne  in  mind. 

For  example,  soft  digging  with  a  dipper 
dredge  was  done  on  the  lower  Tennessee 
River  in  1910  for  3.(j  cts.  per  vd.,  place  meas- 
ure, including  all  current  field  expenses,  but 
excluding  extensive  repairs,  plant  cost 
and  overhead  charges.  At  Muscle  Shoals  Ca- 
nal a  record  of  19  years  shows  that  sediment 
has  been  removed  from  the  canal  at  the  same 
average  cost  with  a  ladder  or  continuous 
bucket  dredge.  Including  all  charges  the  cost 
has  been  5.16  cts.  per  yard  at  the  latter  place. 
In  excavating  through  rock  ledges  exception- 
ally reasonable  work  has  been  done  at  Aliens 
Bar,  near  Hobbs  Island,  where  the  entire 
cost,  including  blasting,  dredging,  loading  on 
barges  and  dumping  in  dikes  amounted  to 
only  28.1  cts.  per  yard,  including  all  current 
field  expenses.  These  low  prices  are  un- 
doubtedly largely  due  to  careful  management, 
but  improved  machinery  is  nevertheless  the 
important  factor. 

Before  discussing  the  methods  of  river  im- 
provement, it  may  be  desirable  to  enumerate 
the  various  classes  of  work  used.  The  four 
principal  divisions  of  river  improvement 
methods  are  as  follows : 

(1)  Contraction,  including  the  use  of  spurs, 
sills,  training  walls  and  bank  protection. 

(2)  Excavation,  including  dredging. 

(3)  Canalization,  including  "locks  and 
dams ;  and 

(4)  Lateral  canals. 

These  methods  are  all  well  recognized  and 
are  in  e.xtensive  practical  use  today.  To  these 
is  sometimes  added  a  fifth — reservoirs. 

Engineers  are  ordinarily  largely  guided  by 
their  preferences  for  certain  classes  of  work, 
usually  those  met  with  in  their  own  experi- 
ence, and  are  often  inclined  to  look  with  some 
disfavor  on  methods  with  which  they  are  less 
familiar.  But  it  would  undoubtedly  be  best 
to  recognize  at  once  the  good  points  of  each 
tried  method  and  combinations  of  two  or  more 
of  them  whenever  found  by  experience  to  be 
advantageous.  Untried  theories  and  purely 
experimental  modes  of  improvement  will 
usually  not  receive  extensive  application  at 
the   hands   of  practical   men. 

On  one  point,  however,  most  engineers  will 
doubtless  be  agreed,  i.  e.,  that  the  navigable 
part  of  the  river  must  be  studied  as  a  unit 
rather  than  piecemeal,  and  work  must  be 
done  with  some  definite  co-ordination  so  that 
a  logical,  systematic  and  connected  improve- 
ment will  result. 

No  two  rivers  are  just  alike  in  slope,  dis- 
charge, character  of  bed  and  banks,  nature 
and  size  of  drainage  basin,  or  kind  and 
amount  of  sediment  carried,  but  in  general 
it  is  observed  that  they  are  alike  in  some 
particulars ;  that  they  all  have  a  more  or  less 
winding  course  with  a  constantly  varying  hy- 
draulic radius,  and  consist  of  a  succession  of 
pools  where  depths  are  greater  than  the  aver- 
age, separated  by  bars  where  depths  are  less 
than  the  average.  The  fact  is  now  no  longer 
overlooked  that  these  bars  are  like  submerged 
weirs  and  have  a  decided  effect  on  the  eleva- 
tion of  the  water  surface.  The  danger  of  the 
early  methods  of  improving  the  Rhone  by 
deepening  shoals  separately,  and  rutting 
through  bars  independently  of  their  relation- 
ship to  the  remainder  of  the  river,  has  been 
repeatedly  dwelt  on  by  engineers.  Unless  con- 
tracted artificially,  this  invariably  facilitates 
the  outflow  of  the  water  of  the  pool  above  tlie 
site  of  the  work,  with  a  consequent  lowering 
of  the  surface,  and  often  causes  an  ultimate 
decrease  instead  of  an  increase  of  depths.  On 
the  Rhone  at  La  Mulatiere  the  level  of  the 
low  water  surface  was  reduced  4.6C  ft.  in 
17  years  by  a  deepening  of  the  channels  on 
the  shoals  below. 

It  seems  plain  that  each  separate  work  in 
a  river  should  bear  a  similar  relationship  to 
the  others  as  do  the  links  of  a  chain.  Tlii^ 
need  not  prevent  the  gradual  application  of 
the  methods  selected,  but  would  require  that 
each  work  should  form  a  part  of  a  definite, 
comprehensive  scheme. 

The  use  of  contraction  works  seems  more 
particularly  adapted  to  the  portions  of  rivers 


where  ample  discharge,  considerable  width, 
small  slope  and  gentle  flow  are  met  with.  The 
Rhine  below  Strassburg.  the  Elbe  from  its 
entrance  into  Germany,  the  Niemen  through 
Prussia,  the  Rhone  below  Lyons,  are  foreign 
examples  of  rivers  that  have  been  improved 
by  these  means.  In  this  country  the  Mississip- 
pi above  the  mouth  of  the  Missouri  is  an  ex- 
cellent example  of  this  class  of  work,  and  in- 
stances of  its  successful  application  are  found 
in  the  Columbia,  Missouri  and  Tennessee  Riv- 
ers, and  on  the  French  Broad  and  Hiawassec, 
tributaries  of  the  Tennessee. 

The  amount  of  depth  attainable  by  this 
method  is  ordinarily  very  limited.  If  the 
contraction  is  overdone,  in  rivers  with  mov- 
able beds  an  excess  of  scour  may  result,  ac- 
companied by  a  lowering  of  the  water  surface 
and  perhaps  a  flattening  of  the  slope  in  the 
lower  reaches;  or,  if  the  beds  are  formed  of 
resisting  material,  an  excess  of  velocitv  may 
be  occasioned. 

It  is  an  elementary  principle  that  movable 
river  beds  must  ordinarily  be  protected  wher- 
ever contraction  works  are  used,  for  other- 
wise the  effect  is  sure  to  be  largely  local  and 
the  material  scoured  out  by  the  currents  is 
likely  to  be  deposited  elsewhere.  ■  frequently 
on  other  bars  where  depths  were  ample  be- 
fore. The  protection  of  the  banks  in  such 
cases  is  usually  far  from  simple,  but  the  bot- 
tom protection  is  often  much  more  diflicult 
and  costly.  Sometimes  this  arises  from  the 
lack  of  suitable  materials,  sometimes  from  the 
width  of  river,  sometimes  from  the  character 
of  the  material  of  the  bed  and  banks,  but 
oftenest  from  the  soft  and  shifting  nature  of 
the  bottom.  For  these  reasons  the  regulation  of 
the  Ohio  by  spurs  and  training  works  has 
been  abandoned.  Until  sills  for  the  protection 
of  the  river  bed  were  adopted  on  the  Rhone 
in  1882  the  full  benefit  of  the  many  years  of 
regulation  was  not  obtained. 

It  is  doubtful  whether  more  than  a  very 
few  feet  can  be  secured  bv  this  means  in  the 
average  case  without  overdoing  the  amount  of 
contraction.  It  has  been  stated  by  Prof.  H. 
Engels,  a  well  known  writer  on  this  subject, 
that ; 

(1)  Only  rivers  or  long  reaches  of  rivers  in 
which  natural  erosion  is  fully  developed  are 
adapted  to  regulation.  The  navigability  of  un- 
finished rivers  yet  in  a  state  of  erosion  can  be 
improved  with  permanent  results  only  by  canal- 
ization. 

(2)  The  most  that  can  be  accomplished  by 
regulation  is  the  desired  adjustment  of  the  slope 
of  the  low  water  line,  and  this  only  on  reaches 
of  uniform  regimen  and  uniform  characteristics. 

(3)  This  feasible  adjustment  of  the  slope  to  be 
accomplished  when  the  conditions  are  most  fav- 
orable can  only  be  established  and  brought  about 
by  constructive  measures  after  the  formation 
of  that  part  of  the  channel  which  rises  above  low 
water  is  completed:  after  the  conditions  of  the 
bed  have  adapted  themselves  to  the  change  of 
energy  caused  by  the  formation  of  the  mean  and 
high  water  bed;  in  other  words,  after  the  erosion 
caused  by  this  formation  has  come  to  rest. 

(4)  To  secure  the  establishment  and  perma- 
nent preservation  of  the  adjustment  of  slope, 
the  irregularities  of  the  bed  in  the  longitudinal 
and  transverse  profiles  are  to  be  adjusted  after 
reinforcing  the  low  water  shore,  and  the  bed  is 
to  be  strengthened  where  attacked  by  the  water 
on  account  of  the  ground  plan  of  the  channel 
Restriction  of  width  alone  will  not  bring  about 
that  degree  of  navigability  which  may  be  at- 
tained. 

He  also  states  that  the  depth   attainable  is 

expressed  in   the    formula    d  =  I  — ~=  I    in 

\wk  V »'  / 

which  (/  is  the  depth;  Q.  the  measured  dis- 
charge ;  tv.  normal  low  water  width :  i.  the 
adjusted  slope,  and  k  a  constant  corresponding 
to  the  constant  of  Chezv's  formula.  (Trans. 
.■\m.  Soc.  C.  E.,  Vol.  xxix.  p.  220.) 

If  these  views  seem  rather  extreme  as  far 
as  they  bear  on  "unfinished"  streams,  the  as- 
sumption that  the  gain  is  measured  by  the 
practicable  amount  of  adjustment  of  the  low 
water  slope  is  open  to  much  less  question. 

Dredging  as  an  exclusive  method  of  original 


92 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  4. 


improvement   is   seldom   practiced  on   interior 
rivers    of    the    United    States,    except   where 
the  banks  are  comparatively  low  and  unstable, 
the  flow  very  Kcntle,  and  the  discharge  large. 
Navigable   depths  of  9   ft.  in  the   Mississippi 
River  below  the  month  of  the  Ohio  are  now 
being    supplemented    bv   bank   protection,   the 
design   being  ultimately  to  protect  the  banks 
from  caving  bv  the  use  of  brush  mats  and  a 
rip-rap  stone,  and  thus  finally  limit  the  bank- 
full    channels    to   a    predetermined    width    in 
order  to  accelerate  the  carrying  velocity  and 
insure  regularity  of  regimen.     This  will  also 
aid  in  maintaining  depths  and,  perhaps,  hnaliv 
render    much    of    the    dredging    unnecessary. 
Ten    suction    dredges    of    great    capacity    are 
employed  in  this  work.     It  has  been  estiniateil 
from  the  surveys  of  1908  that  there  were  (49 
miles  of  caving  bank  along  the  length  o'   '-" 
miles   of    river   between    Cairo   and    the    Red 
River,  almost  equivalent   to  one  entire  bank, 
and  observations  in   1892  indicated  that   100,- 
000  cu.  vds.  per  mile   fell  into  the  river  an- 
nually between  Cairo  and  Donaldsville,  La.    It 
seems  plain  that  until  the  banks  can  be  pro- 
tected nothing  permanent  or  satisfactory  can 
be  expected.    A  recent  plan  for  increasing  this 
9-ft.   depth   to   H    ft.   proposes   regulation   of 
the  low  water  slope  by  tlie  addition  of  trans- 
verse   sills    combined    with    a    contraction    of 
the    banks.      Above   the    mouth   of   the   Ohio 
and   up   to   the   mouth   of   the   Missouri   8-ft. 
depths  at  low  water  are  maintained  by  dredg- 
ing   supplemented    by    the    use    of   permeable 
dikes  to  restrict  the  river  width  at  the  bank- 
full  stage  to  •2,.in0  ft.     These  permeable  dikes 
encourage  the  deposit  of  silt  and  the  growth 
of  new  banks. 

Open  river  regulation  is  usually  the  first 
method  studied  for  new  projects.  If  the  depths 
required  for  boats  are  not  too  great,  if  the 
river  is  wide  and  dams  for  canalization  ex- 
pensive, if  the  banks  are  low,  requiring  too 
many  low-lift  locks,  and  especially  if  funds 
are  not  sufficient  for  any  other  more  radical 
improvement,  resort  is  usually  had  to  this 
kind  of  work.  After  a  general  scheme  has 
been  adopted  work  can  be  carried  on  at  the 
difficult  places  first  and  in  this  way  the  most 
urgent  needs  of  navigation  met  in  order  of 
importance. 

Contraction  works  leave  the  greater  part  of 
the  river  open  for  boats,  thus  avoiding  the  de- 
lays at  locks,  are  generally  moderate  in  cost, 
can  be  changed  if  not  entirely  successful  upon 
the  first  trial,  may  be  applied  gradually,  do 
not  flood  the  banks  nor  interfere  much  with 
high  water  flow,  and  ordinarily  indicate  the 
channel  to  pilots  at  low  water.  On  the  other 
hand,  they  require  careful  study  for  correct 
location,  are  not  invariably  successful,  re- 
quire considerable  maintenance,  and  are  usual- 
ly limited  in  effect  to  a  very  few  feet.  They 
are  not  adapted  to  rivers  of  small  discharge 
and  steep  slope. 

Following  European  practice,  the  efforts  to 
obtain  fi  ft.  navigation  on  the  Ohio  River 
above  Cincinnati  were  directed  during  the 
early  '80s  toward  improvement  by  dikes  and 
training  walls,  of  which  many  were  built  at 
the  various  shoals.  In  plan  they  left  the  bank 
in  a  long  curve  and  followed  down  stream 
parallel  tn  the  channel,  contracting  the  wa- 
terway without  protecting  the  river  bed.  They 
were  built  to  a  height  of  -l  ft.  above  low  wa- 
ter and  their  completion  caused  a  disturbance 
in  the  equilibrium  theretofore  existing  and 
was  usually  followed  by  a  local  increase  of 
depths,  sometimes  at  the  expense  of  decreased 
depths  on  bars  lower  down  stream  \vhere 
the  dislixigcd  material  was  occasionally 
brought  to  rest.  This  method  was  only  partly 
successful  in  the  upper  t>ortions  where  the 
low  water  discharge  was  small  and  shoals  fre- 
quent. When  the  ti-ft.  project  was  abandoned 
and  the  9-ft.  project  adopted  for  this  river, 
the  morf  radical  method  of  locks  and  mov- 
able dani=  was  selected  and  the  use  of  train- 
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special  engineering  difficulties.  When  well  lo 
cated  they  are  often  fairly  permanent  i  tlie 
siioal  is  caused  by  a  deposit  of  sediment  it 
will  sometimes  reform,  unless  prevented  by 
contraction  works  so  designed  as  to  remove 
the  causes  of  the  original  deposit.  On  the 
Mississippi  redredging  each  year  is  still  neces 
sary  on  some  shoals,  but  in  hard  river  beds 
elsewhere  the  channels  are  often  reasonab  j 
permanent.  It  is  frequently  the  P^^c  ce  o 
use  the  excavated  material  m  construe  nig 
dikes  or  training  walls  for  a  compensating 
contraction  of  the  river  m  the  neighborhood 
of  the  dredged  cuts  wherever  the  niaterial  is 
suitable,  as  is  done  on  the  lower  Tennessee 
with  good  results.  . 

If  either  dredging  or  contraction  should  De 
followed  in  river  improvement  to  the  exclu- 
sion of  the  other  a  considerable  advantage 
would  be  lost,  for  it  is  by  the  combination  ot 
these  two  methods  that  the  best  open  chan- 
nels have  been  obtained   in  river  work. 

Regulation  by  spurs,  sills  and  training  walls, 
supplemented  bv  dredging,  merges  without  any 
sharp  dividing  line  into  dredging  supplement- 
ed bv  contraction  works,  and  the  predomi- 
nance of  one  method  over  the  other  will  de- 
pend invariably  on  the  character  of  the  stream 
and  the  results  to  be  achieved. 

As  a  tvpe  of  work  where  the  contraction 
feature  is  the  more  predominant,  the  upper 
Tennessee  is  a  fair  example.  There  the  pres- 
ent project  is  to  obtain  a  3- ft.  deptli  at  low 
water  bv  open  channel  work.  The  methods 
followed  today  represent  the  outcome  of  many 
years'  experience  with  dikes,  bank  protection, 
spurs  and  channel  excavation  and  will  be 
briefly  described.  The  river  has  a  normal 
width  of  about  600  ft.,  a  discharge  of  about 
2,500  second  feet  at  low  water,  and  395,000 
second  feet  at  extreme  high  water.  The  bot- 
tom on  nearly  all  shoals  is  either  rock  or 
hard  gravel  overlying  rock  at  varying  depths. 
The  variation  in  bed  and  banks  is  so  small 
from  year  to  year  that  it  may  be  justly  de- 
scribed as  of  "fixed  regimen." 

The  preliminary  step  is  always  a  careful, 
detailed  survey  showing  the  depths,  nature  of 
the  bottom,  low-water  slope,  and  velocities  at 
various  places.  A  study  of  the  physics  of  the 
locality  is  made  and  the  action  of  the  currents 
at  varying  stages  observed. 

The  main  steps  in  the  work  arc  then  as 
follows : 

First,  the  secondary  channels  back  of 
islands  are  usually  closed  and  the  best  loca- 
tion for  the  navigation  channel  selected.  This 
location  is  almost  invariably  along  one  bank, 
the  reasons  for  which  are  numerous,  the  fol- 
lowing being  the  principal  ones:  It  is  more 
easily  navigated,  especially  at  night,  more 
easily  found  by  pilots,  and  more  easily  main- 
tained, as  it  usually  follows  the  convex  bank 
where  the  tendency  to  re-fill  is  least.  It  is 
cheaper  to  construct,  as  the  bank  can  be  pro- 
tected at  less  cost  than  a  dike  can  be  built ; 
quicker,  as  the  first  cut  of  the  dredge  can  be 
placed  on  the  bank  without  using  scows  or 
liarges  for  removing  the  excavated  material ; 
and  better,  as  the  channel  can  be  straightened 
if  needed  and  the  minor  irregularities  in  the 
bank  corrected.  Furthermore,  spurs  or  train- 
ing walls  on  both  banks  on  opposite  sides  to 
contract  the  channel  have  been  found  diffi- 
cult to  navigate  at  intermediate  stages  of  the 
river  and  often  dangerous  from  the  "draw" 
over  them  when  submerged. 

Second,  the  normal  profile  low-water  width 
is  calculated  by  the  usual  formulas  involving 
the  width,  depth  and  character  of  bed,  the 
discharge  and  slope  of  the  river,  and  when  ob- 
tained, is  checked  with  actual  conditions  in 
normal  reaches  nearby.  Formulas  are  never 
entirely  reliable  as  no  mathematical  expres- 
sion is  equally  applicable  to  the  many  varying 
cases  met  with,  but  they  serve  as  a  guide  and 
when  compared  with  the  natural  conditions 
arc   often   useful. 

Third,  a  combined  system  of  bank  protec- 
tion, spurs  and  training  walls,  and  sometimes 
sills  when  needed,  are  applied,  so  arranged 
as  to  hold  up  the  water  surface  after  the  ex- 
cavation is  made,  and  so  designed  as  to 
smooth  out  the  inequalities  in  the  low--waler 
slope   and   distribute  the    fall   over   a   longer 


stretch  of  river  than  before  in  order  to  reduce 
the  extreme  velocities.  .  ,  .„  ,  ,  ,..,,„,, 
Fourth,  the  bottom  is  drilled  and  blasted, 
if  necessary,  the  material  is  dredged  out  and 
placed  in  the  dikes,  and  after  completion  the 
shoal  is  re-surveyed  to  see  whether  further 
changes  are  necessary  in  adapting  theory  to 
the  problem.  Gages  arc  placed  before  com- 
mencement along  the  site  of  the  shoals,  at  the 
head  and  foot,  and  about  a  half  mile  above 
and  a  similar  distance  below,  to  ascertain  the 
effect  of  the  dikes.  These  gages  are  read 
daily  When  finished,  a  survey  of  the  work 
is  made  and  the  new  slopes  and  velocities 
plotted  It  sometimes  happens  that  this  sur- 
vey  will    indicate   that   some    dikes    must    be 


prolonged,  or  the  channel  narrowed,  or  pre- 
haps  a  dike  lowered  in  height  to  obtain  the 
best  results. 

A  very  satisfactory  example  of  this  kind 
of  work  on  the  Tennessee  River  is  at  Little 
River  Shoals.  The  maximum  slope  was  ori- 
•finally  9.5  ft.  per  mile  at  low  water  and  is 
Sow  about  5.3  ft.  The  low  water  discharge 
is  about  2,.500  cu.  ft.  per  second  and  high 
water  discharge  395,000  cu.  ft.  per  second. 
The  maximum  velocity  at  low-  water  was  over 
8  ft.  per  second,  and  this  has  been  so  reduced 
that  "warping"  in  passing  up  is  no  longer 
necessary. 

On  this  work  the  rock  excavation  cost  $1.92 
per  cu.  yd.,  made  up  of  drilling  and  blasting 
at  $1.71  per  cu.  yd.  and  rock  dredging  at  $0.21 
per  cu.  yd.  Gravel  cost  $0.10  per  cu.  yd.  to 
excavate.  The  dikes  cost  $1.74  per  lin.  ft.,  or 
$2.55  per  cu.  yd.  Dikes  were  largely  con- 
structed of  niaterial  excavated  from  the  chan- 
nel. 

On  the  other  hand,  there  are  exainples  of 
a  diflferent  kind  of  combination  of  jT-edging 
and  contraction  in  the  lower  reach  of  the 
Tennessee  River  where  the  excavation  is  the 
predominating  part  and  the  contracting  works 
are  mainly  for  the  purpose  of  compensating 
for  the  increased  cross  sectional  area  of  the 
river,  due  to  the  newdy  dredged  channel.  In 
this  section  the  distance  from  Riverton  to 
Paducah  is  26G  miles;  the  total  fall  at  low 
water  77  ft.,  or  an  average  of  0.34  ft.  per  mile 
at  low  water.  The  low  water  discharge  is 
about  10,000  cu,  ft,  per  second.  The  project 
provides  for  a  channel  150  ft.  wide  and  5  ft. 
deep  at  low  water  over  all  the  shoals.  Dredg- 
ing has  been  very  successful  on  this  section, 
and  the  dredged  cuts  remain  open  in  most 
cases  without  any  later  work.  This  is  believed 
to  be  largely  due  to  the  contraction  of  the 
river  opposite  each  cut  by  dikes  wdiich  are 
composed  of  the  dredged  gravel  and  so  placed 
as  to  hold  the  water  surface  without  material 
change.  It  has  not  been  found  practicable  to 
raise  this  surface  to  any  important  degree  by 
these  dikes,  but  their  apparent  usefulness  in 
pereventing  any  decrease  of  depth  warrants 
some  additional  cost  for  construction. 

The  various  combinations  of  these  two  kinds 
of  work,  viz.,  contraction  and  dredging,  rep- 
resent one  important  mctliod  of  improvement 
that  has  been  extensively  applied  in  cases 
where  the  river  characteristics  and  required 
navigable  depths  permit,  but  their  usefulness  is 
by  no  means  universal. 

Canalization  must  be  resorted  to  whenever 
the  discharge  of  the  stream  is  too  small  for 
open  river  work,  or  the  slope  too  steep,  or 
the  depths  attainable  thereby  insufficient,  and 
will  usually  be  considered  when  it  has  been 
found  that  the  simpler  and  cheaper  means 
before  described  are  not  applicable.  Canali- 
zation costs  more  per  mile,  its  maintenance  is 
higher,  and  its  delays  to  down-stream  traffic 
are  usually  greater.  But  its  results  are  posi- 
tive and  immediate ;  it  renders  up-stream  navi- 
gation easier  than  before,  and  aflfords  greater 
safety  to  vessels  than  the  other  methods. 
Where  down-stream  navigation  is  of  great 
importance  during  high  water  stages,  as  on 
the  Ohio,  movable  dams  must  be  used,  so 
that  when  dropped  the  river  tnav  be  practical- 
ly unobstructed  at  such  stages!  Such  dams 
have  greatly  widened  the  applicability  of  canal- 
ization. A  comparison  of  the  cost  of  regula- 
tion and  canalization  is  given  in  Tables  I, 
II  and  III. 
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TABLE   I. —COST   OF    REGULATION. 

River.  Depth, 

feet.  Miles.  Cost. 

In   tlie   UNITED   STATES    (Western  Soc.   C.    E.,   Feb.,  1909). 
Upper   Mississippi,    St.    Paul   to  Missouri 

River     4.5  632  $10,252,653.66 

Hlwassee 2.5  19  74,726.06 

FRANCE    (British   Waterways   Commission)." 

Rhone  (Lyons  to  Sea) 4.1  205  $13,445,000 

(about) 
GERMANY   (British  W'aterways   Commission).* 

Rhine    4—10  214  $13,182,000 

3—4.1 

Weser    (near  mouth) 5 — 10  210  2,316,500 

3 . 6—4 . 6 

Elbe    (near   mouth) 6 — 10  252  10,239,500 

2.6—4.25 

Oder   (near  mouth) 5— S.7  337  6,148,000 

Worthe   3.3 — 4.0  215  2,509,000 

3.3—5.0 

Vistula    5—23  176  24,729,000 

Pregel     7S  599,000 

Memel   .■).2.5— 6.6  69  2,902.500 

Average.  Germany 

•£  =  $5.00. 


Av.  cost 
per  mile. 

Av.  fall 

per  mile 

in  feet. 

$16,222 
3,933 

0.44 
0.93 

$65,000 

2.5 

$61,000 

1.14 

11,050 

1.65 

40,650 

0.98 

18,250 
11,675 

1.29 
0.81 

140,500 

7,700 

42,100 

$41,690 

0.84 
6.48 

From  Tables  I,  II  and  III  it  is  seen  that 
canalization  is  usually  much  more  expensive 
to  install  than  regulation,  and  if  we  add  to 
its  first  cost  the  amount  which  represents  the 
capitalized  maintenance  charges,  the  disparity 
will  really  be  greater.  But  it  is  much  less 
limited  in  its  application  than  regulation,  af- 
fords greater  facilities  for  navigation,  and  is 
indispensable  in  certain  cases.  Its  range  of 
usefulness  practically  commences  where  that 
of  open  river  work  ends,  leaving  a  compara- 
tively small  debatable  ground  between. 

But  with  lateral  canals  the  case  is  somewhat 
different.  By  means  of  a  lateral  canal  with 
one  or  more  locks,  the  obstruction  in  the 
river  at  any  particular  locality  may  often  be 
obviated,  and  some  years  ago  this  method  of 
river  improvement  was  wideh-  advocated. 
Brindley,  an  English  canal  enginer,  is  said  to 
have  stated  that  "rivers  were  created  for  the 
purpose  of  feeding  canals,"  and  apparently 
acted  on  this  belief. 

Lateral  canals  are  expensive  to  build  and 
maintain,  frequently  cause  undue  delay  to 
vessels  in  passing  each  other  or  in  grounding, 
are  easily  blockaded  through  accident,  and 
require  constant  expensive  attention.  They 
form  pools  of  still  water  where  sediment  col- 
lects, requiring  constant  dredging.  At  Des 
Moines  Canal  on  the  Mississippi  River  there 
had  been  removed  from  the  canal  between 
1878  and  1906,  2,181,743  cu.  yds.  of  sediment, 
a  volume  larger  than  the  original  excavation. 

At  Cascades  Canal,  Columbia  River,  pe- 
riodical dredging  is  necessary  to  keep  the 
upper  and  lower  entrances  clear,  and  at  the 
!NIuscle  Shoals  Canal,  Tennessee  River,  one 
dredge  is  kept  constantly  busy  through  a  large 
part  of  the  year  removing  sediment  brought 
in  by  the  drainage  of  side  creeks  and  the  in- 
flow at  the  head  during  times  when  the  river 
carries  silt.  Since  opening  the  canal  (1892) 
over  1,300,000  cu.  yds.  have  been  removed. 

The  costs  of  various  lateral  canals  in  this 
country  and  abroad  are  given  in  Table  IV. 

The  high  first  cost  and  later  charges  for 
maintenance  make  this  method  of  improve- 
ment such  a  costly  one  that  it  would  probably 
today  be  often  supplanted  by  canalization. 
High  sped  cannot  be  allowed  in  canals  owing 


Length 

River.                 tanaiized  No.  of 

part.  locks. 

Saone    232  30 

Seine.      Montereau      to 

Paris    61  12 

Seine.    Paris  to  Rouen.     14'>  9 

Seine,    new  works 14"  !l 

Yonne    67  26 

Marne    113.5  1» 

Aisne    35.5  " 

Scarpe    '<  2 

Avei'age,  France. 


Depth, 

feet. 

8.2 
10.5 


to  the  wash  caused  along  the  banks,  but  in 
canalized  rivers  no  such  limiting  condition  ex- 
ists. Colonel  Wm.  E.  Merrill,  Corps  of  En- 
gineers, an  eminent  river  engineer,  stated  in 
1887,  while  commenting  on  the  Muskingum 
River,  as  follows : 

"The  greatest  obstruction  to  successful  navi- 
gation on  the  I^Iuskingum  is  caused  by  the  lat- 
eral canals ;  they  are  expensive  to  keep  up  on 
account  of  the  guard  gates,  the  numerous 
draw-bridges,  and  the  necessity  of  periodical 
dredging.  Even  when  in  perfect  condition 
they  must  be  navigated  slowly,  and  it  is  with 
difficulty  that  boats  can  pass  each  other." 

At  Colbert  Shoals  on  the  Tennessee  River 
the  lateral  canal  now  nearly  completed  pro- 
vides a  lift  of  26  feet,  which  is  overcome  by 
a  single  lock.  Before  undertaking  its  con- 
struction it  was  several  times  proposed  to 
build  one  or  more  dams  across  the  river  and 
canalize  these  shoals,  but  the  possible  use  of 
the  river  at  high  stages,  when  fixed  dams 
might  interfere  with  boats,  decided  the  engi- 
ners  to  adhere  to  their  first  selection  of  a  lat- 
eral canal. 

At  the  Des  Moines  Canal  a  project  is  now 
on  foot  to  build  a  power  dam  in  the  Missis- 
sippi which  will  "drown  out"  the  present  canal. 
Locks  will  be  used  in  passing  vessels  from 
one  pool  to  the  other,  but  the  old  canal  will 
have  to  be  abandoned  should  this  plan  be  put 
into  execution. 

Similar  plans  for  the  Muscle  Shoals  Canal 
on  the  Tennessee  River  have  been  proposed, 
but  no  satisfactory  agreement  has  ever  been 
made  between  the  power  corporation  having 
the  work  in  view  and  the  government  as  to 
the  proportionate  share  each  should  pay  to- 
ward the  project.  As  a  consequence,  nothing 
has  yet  been  accomplished. 

These  instances  are  mentioned  to  show  that 
the  conditions  affecting  the  selection  of  this 
type  of  work  are  changing  and  today  lateral 
canals  would  probably  not  be  selected  in  some 
of  these  instances. 

In  general  applicability  canalization  is  easily 
first  among  methods  and  is  now  being  used 
more  than  all  the  others  combined.  But  little 
new  work  of  regulation  is  being  undertaken 
anywhere  and  no  new  lateral  canals  are  now 


being  commenced  in  this  country.  Except  the 
Rhone  and  Loire,  nearly  all  the  improved 
rivers  of  France  are  canalized,  about  970  miles 
in  all ;  and  in  Germany,  where  there  are  nearly 
five  times  as  many  miles  of  open  as  canalized 
rivers  and  regulation  finds  its  warmest  advo- 
cates, but  little  new  regulation  work  of  im- 
portance has  been  done  since  187.5.  In  Bel- 
gium there  are  four  times  as  many  miles  of 
canalized  rivers  as  open  rivers.  (Royal  Com- 
mission, Waterways  and  Canals — Lindley.) 

A  fair  conclusion  is  that  the  present  ten- 
dency is  toward  the  selection  of  canalization 
whenever  a  new  system  is  to  be  chosen,  par- 
ticularly if  the  examination  of  the  natural 
and  economic  conditions  shows  regulation  to 
be  inapplicable.  It  also  seems  that  lateral 
canals  are  not  now  being  regarded  favorably 
unless  the  local  conditions  unequivocally  indi- 
cate the  necessity  of  their  adoption. 

The  theory  of  the  use  of  reservoirs  as  an 
exclusive  mode  of  improving  rivers  for  navi- 
gation is  an  old  one  practically  abandoned  now 
in  this  country  by  river  engineers  but  revived 
from  time  to  time  by  its  advocates  and  some- 
times made  the  subject  of  an  academic  dis- 
cusion  of  considerable  seriousness.  At  first 
glance  the  theory  is  very  engaging,  but  ex- 
perience in  its  application  has  been  in  the  main 
unsatisfactory  and  its  applicability  depends  on 
many  assumptions  which  are  themselves  of 
doubtful  tenability. 

The  possibility  of  conserving  the  high  water 
flow  of  rivers,  thus  reducing  injurious  floods 
and  later  using  the  stored  supply  during  the 
low  stages  for  the  benefit  of  navigation,  is 
fascinating  alike  to  layman  and  theorist  and 
offers  a  wide  field  for  speculation.  But  the 
attempt  at  practical  application  usually  intro- 
duces virtually   insurmountable   difficulties. 

The  theory  takes  it  for  granted  that  sites 
for  reservoirs,  ample  in  number  and  capacity, 
can  be  obtained  without  greater  injury  to  rail- 
roads, factories,  towns  and  valuable  private 
possessions  than  the  benefits  to  be  obtained 
for  the  public ;  that  enough  high  dams  can  be 
safely  built  at  reasonable  cost  free  from  dan- 
ger of  a  breach,  operated  intelligently  and 
efficiently  in  order  to  create  the  necessary 
storage  space  for  regulating  the  discharge.  It 
assumes  further  that  these  reservoirs  are  not 
likely  to  be  soon  filled  with  silt  but  are  prac- 
tically of  permanent  usefulness.  It  assumes 
that  increased  discharge  in  the  rivers  means 
increased  depths,  and  that  precipitation  may 
be  foretold  with  sufficient  accuracy  to  permit 
successful  regulation.  .-Ml  of  these  assumptions 
are  more  or  less  debatable  and  some  of  them 
are  plainly  of  doubtful  reliability. 

The  reservoir  theory  has  never  been  prac- 
tically applied  on  a  large  scale  as  an  aid  to 
navigation  except  in  two  cases,  and  the  results 
there  have  not  been  encouraging.  It  was 
early  adopted  on  the  headwaters  of  the  Msta 
and  Vol.ga  rivers  in  Russia,  where  its  use 
was  the  outgrowth  of  very  favorable  natural 
conditions.  These  rivers,  flowing  in  opposite 
directions,  take  their  source  in  a  lake  and 
swamp  region  at  an  elevation  of  665  feet  above 
sea  level  where  land  was  cheap  and  unfit  for 
agriculture.  Here  the  construction  of  low, 
cheap  dams  was  an  easy  task,  resulting  in  in- 


TABLE   II.— COST   OF  CANALIZATION. 

Average 
Total  Cost  length         Cost  per 

cost.  per  mile.        of  pool.  reach. 

FRANCE    (British   Waterways    Commission). 

$  8.765.000  $  37,750  7.7  $    292,000 


Operation 


Cost. 


and    Maintenance. 

Cost  Cost 

per  per 

mile.  lock. 


$  60.500 


4,953,000 

17.500.000 

12.G73.000 

5.590,000 

5,235,000 

970,000 

77.5,000 


81.500 
121,000 
90,500 
83,500 
46,250 
27,350 
155.000 


5.1 
16.6 
15.5 
2.6 
6.0 
5.1 
2.5 


4)3.000 
1.045.000 
1,410.000 
215.000 
275.000 
13S..-i00 
387,500 


54,3.iO 
92.250 

33,650 

39,900 

10.6.i0 

5.000 


$80,355  $    634.500 

GERMANY    (British    Waterways    Commission). 


Saar   

Main     

Fulda  . 

19..'> 

23.5 

17.0 

6 

1.5 
12 
14 

Germany 

4.25-   7.9 
5.9  -  8.9 

6.0  -n.9 

Sal'e    

89.5 

4.4   -  8.8 

Unstrut    

Oder     

40.5 

53.2 

2.5  -  8.5 

Average. 

1.772.000 
2.241.000 

7S5.000 
1.917.000 

528.000 
G.059.000 


$  90..S50 
95.350 
46,200 
21,400 
13,000 
113,900 

$  63,350 


3.2 
4.7 
2.4 
6.0 
3.4 
3.8 


$  29."..  300 
448.200 
112.150 
127.800 
44.000 
432. .SOO 

$  243.375 


$  42.329 


%  32,050 
40,0.50 
21,925 
45,400 
14.200 
217.100 

$  61.787 


$  261 

891 
636 

502 

352 

300 

1.000 

i    563 


$1.6.50 

1,700 

1,300 

,500 

3,^0 

4,075 

$1,596 


$  2,017 


4,528 
10,250 


1,294 
2.100 
1.521 
2.500 

$  3.459 


$  5.350 
S.OOO 
3.125 
3.025 
1.175 
17.000 


FaU 

per  mile 

in  feet. 

0.S5 


I  0.85 


2.43 
1.16 


2.15 
1.40 
3.30 
1.27 
1.72 
1.90 


$  6.: 


•Over  10.5  feet  up  to  Paris. 
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OF  CANALIZATION  IN  THE  UNITED  STATES. 
Inland  Waterways  Commission,   190S.)       ^^^^^^.^^  ^^ 


River. 


LenK'h 

canal-  No. 
Ized      of  D'p  h 
part,  locks,  ft. 


Black 
Coowi 


Warrior. 


1......      .,  .i..iwha. .. 

Great     Kanawha... 

Uie    Sandy 

Ktmtuuky     

Grcon   and    Barren. 

Cumberland     131.4 

Hllnols     ia4 


. .  91 
. .  25 
. .  25 
..131 
..  84 
..  48 
. .  90 
..  27 
..226 
.190 


3 

3 
15 
10 

5 
10 

3 
11 


Average  In   United   States 


•Annual  Report  Chief  of  Engineers,  U.  S.  A-.  1910. 
'Repairs    only.      K)perating    cost    only.      'InclMdes    operation. 
glnla.     "About. 


'Office    records.      '^In    West    Vir- 


crcasing  the  reservoir  effect  very  greatly  with- 
out the  necessity  of  obtaining  new  storage 
sites  or  going  to  much  expense  for  dams  and 
regulating  works.  A  natural  reservoir  system 
was  in  fact  already  in  operation,  needini^  only 
a  little  artiticial  regulation.  The  capacity  of 
this  system  is  35,000  million  cubic  feet  with 
dams  only  17.5  feet  high.  (Reservoir  sites  in 
Wyoming'  and  Colorado. — Chittenden.)  It  is 
usually  considered  a  fairly  efficient  work  in 
lengthening  the  season  of  navigability  of  the 
two  streams. 

The  same  favorable  natural  conditions  were 
found  on  the  upper  Mississippi  River  and 
similar  reservoirs  were  built  by  the  govern- 
ment for  improving  navigation  in  the  '70's. 
By  constructing  low  dams  across  the  outlet  of 
an  extensive  lake  area,  a  storage  of  93,400 
million  cubic  feet  was  accomplished  at  a  total 
cost  of  only  $078,300.  (Reservoir  Sites  in 
Wyoming  and  Colorado. — Chittenden.) 

Although  the  Russian  reservoir  system  was 
in  a  measure  successful,  the  effect  of  these 
reservoirs  upon  the  Mississippi  River  at  St. 
Paul,  357  miles  below  the  dams,  was  slight, 
being  from  12  to  14  inches  on  an  average,  and 
51  miles  further  down  all  trace  of  it  disap- 
peared altogether.  But  the  dams  were  so 
beneficial  for  the  production  of  power  that 
when  their  abandonment  by  the  government 
was  being  considered  some  years  later  such  a 
course  was  vigorously  opposed  by  the  milling 
companies  and  other  similar  interests  bene- 
fited, although  they  contributed  practically 
nothing  toward  the  expense  of  the  work. 

The  system  has  never  been  extended  in  the 
United  States  although  often  studied.  The 
slight  assistance  to  navigation  and  the  high 
comparative  cost  of  construction  and  mainte- 
nance were  reasons  given  for  not  applying 
this  method  of  improvement  to  the  St.  Croix, 
Chippewa  and  Wisconsin  rivers,  which  were 
examined  several  times  a  few  years  later  by 
engineers'  boards.  (Annual  Report,  Chief  of 
Engineers.   1.S87,  page   lliil2.) 

It  is  staled  that  early  in  the  last  century  the 
plan  was  adopted  to  some  extent  in  France 
for  the  control  of  floods,  and  in  1856,  after  a 
flood  of  unusual  destructiveness,  it  was  thor- 
oughly studied,  more  particularly  with  refer- 
ence to  its  applicability  to  the  Rhone,  Seine, 
Garonne  and  Loire.  .Xs  a  result  of  this  in- 
vestigation it  was  decided  not  to  construct 
the  reservoirs  proposed  for  these  streams  ow- 
ing to  the  "uncertainty  and  doubtful  efficacy 
of  their  action."  In  1881  this  sy.stem  was  defi- 
nitely abandoned  by  ihe  Corps  de  Fonts  et 
Cbaussces  and  its  use  for  the  control  of  rivers 
cnndcmncd  in  France,  (.-\nnales  des  Pouts  et 
Chaussees.  6  scm..  vol.  ii.  1881.) 

The  plan  was  proposed  for  the  improve- 
ment of  the  Ohio  in  1873  but  was  not  favor- 
ably   considered    after    careful    investigation. 


The  board  in  whose  hands  this  investigation 
was  placed  stated  that  "The  first  of  these 
plans  (viz.,  storage  reservoirs)  the  board 
deems  impracticable  on  account  of  the  diffi- 
culty, if  not  impossibility,  of  finding  locations 
for  the  necessary  reservoirs,  the  immense  cost 
of  the  system,  its  interference  with  navigation 
of  the  tributaries  on  which  the  dams  are  lo- 
cated, its  injury  to  agricultural,  mining  and 
railroad  interest's  in  the  valleys  of  these  rivers, 
the  difficulty  of  regulating  the  supply  from  the 
reservoirs,  and  the  terrible  effects  that  could 
be  caused  by  accidents."  (Annual  Report, 
Chief  of  Enginers,  1873,  p.  541.) 

In  1909  the  plan  was  again  suggested  to  a 
board  of  engineers  having  in  their  charge  the 
project  for  the  improvement  of  the  Mississippi 
River,  and  again  the  plan  was  abandoned  for 
lack  of  sufficient  reservoir  sites,  high  cost,  and 
uncertainty  of  action.  The  board  stated  in 
its  report  that  "In  order  to  use  this  reservoir 
system  for  the  benefit  of  the  improvement  of 
the  river  below  St.  Louis  it  would  be  neces- 
sary to  commence  the  discharge  at  the  reser- 
voirs at  least  two  months  before  it  was  needed 
at  St.  Louis,  and  a  still  greater  interim  would 
be  necessary  for  the  benefit  of  the  improve- 
ment of  the  river  below  Cairo.  Experience 
does  not  justify  such  long  forecasts,  and  the 
service  of  the  reservoirs  would  necessarily 
have  to  be  based  on  general  annual  averages, 
an  unreliable  and  unsatisfactory  basis."  The 
board  also  stated  that  "There  is  no  instance 
on  record  where  this  system  has  been  applied 
with  benefit  commensurate  with  the  expense." 
(House  Ex.  Doc.  50,  61st  Congress,  1st  Ses- 
sion, p.  17.) 

More  recently  while  a  project  for  the  im- 
provement of  the  Ohio  River  was  being  con- 
sidered by  a  board  of  river  engineers,  a  res- 
ervoir plan  was  brought  forward  by  some  of- 
ficials of  the  U.  S.  Geological  Survey  who 
urged  its  adoption.  Their  preliminary  esti- 
mate of  cost  of  the  reservoir  project  was  given 
as  $l'2o.21!1,000.  which  was  later  admitted  to 
be  much  too  small.  It  was  found  on  more 
detailed  examination  that  the  cost  would  like- 
ly be  nearer  ten  times  this  amount.  The  enor- 
mous cost  of  the  reservoir  plan  and  the  un- 
certainty as  to  its  successful  operation,  com- 
bined with  its  unsuitability  to  the  topography 
of  the  Oliio  River  vallev,  were  reasons  for 
its  rejection  and  for  the  selection  of  the 
cheaper  and  more  certain  method  of  improve- 
ment bv  canalization,  using  movable  dams. 
The  estimated  cost  of  the  adopted  plan  for  9- 
foot  depth  by  locks  and  movable  dams  is  about 
G3%    million   dollars. 

The  general  impression  among  river  en- 
gineers in  America  seems  to  be  that  storage 
dams  for  the  benefit  of  navigation  alone  will 
never  be  warranted.  Similar  dams  have  been 
constructed  in  many  places  for  industrial  pur- 


poses, such  as  power  development  and  ir- 
rigation; but  these  purposes  are  not  always  in 
harmony  with  channel  improvement,  and  the 
incidental  benefits  likely  to  be  received  on 
navigable  streams  from  dams  built  for  several 
combined  purposes  cannot  always  be  deter- 
mined in  advance  nor  their  value  accurately 
estimated.  ,      .       .  ,  „  , 

If  an  added  flow  at  low  water  be  lurnished 
from  such  dams,  the  valuable  scouring  effect 
of  low  water  may  not  be  obtained  without  a 
supplemental  series  of  contraction  works  at 
further  additional  cost,  and  the  increased  dis- 
chart'C  mav  not  mean  increased  depths  on 
many  sediment-bearing  streams.  For  example, 
on  the  Mississippi,  where  much  material  is 
rolled  along  the  bottom,  bars  often  rise  and 
fall  with  the  gage  heights,  the  low  water  be- 
ing largely  relied  on  to  restore  the  channels 
in  such  cases. 

Then,  too,  the  location  of  the  dams  on  the 
tributaries  would  usually  be  such  as  to  in- 
tercept much  of  the  flow  of  silt  in  suspension 
in  the  portion  of  the  stream  wdiere  the  scour 
is  greatest.  In  no  other  way  could  the  water 
be  "clarified.  This  clarification  is  an  assumed 
advantage  of  the  reservoir  system  that  has 
often  been  mentioned.- 

There  is  no  known  way  of  safely  and  easily 
removing  silt  from  behind  storage  dams,  more 
particularly  if  it  is  expected  to  do  so  without 
much  injury  to  the  river  channels  below.  .-K 
constant  diminution  in  storage  capacity  would 
be  one  of  the  inevitable  results  of  the  system, 
or  an  injurious  deposit  in  the  lower  channels 
it  is  intended  to  benefit. 

Notwithstanding  these  disadvantages,  there 
may  occur  special  cases  where  some  incidental 
benefit  mav  be  derived,  but  experience  seems 
to  point  out  that  such  benelit  will  hardly  ever 
be  sufficient  to  very  strongly  influence  the 
location  of  any  storage  dams  or  warrant  any 
considerable  portion  of  the  cost  being  borne 
by  the  navigation  interests. 

As  a  summary  of  this  discussion,  the  follow- 
ing conclusions  are  briefly  stated : 

1.  Regulation  in  some  suitable  combination 
with  channel  excavation  should  always  be 
first  studied  as  a  method  of  river  improve- 
ment and  adopted  in  all  cases  where  economic- 
ally applicable.  It  will  be  oftenest  used  wher- 
ever the  funds  available  are  small  in  amount, 
the  increase  of  depth  needed  not  great,  the 
river  flow  compartively  large,  the  banks  low 
and  the  width  of  the  river  considerable,  veloci- 
ties low  and  regimen  more  or  less  fixed. 

2.  Canalization  with  movable  or  fixed  dams 
will  be  adopted  wherever  regulation  with  chan- 
nel excavation  Is  insufficient  or  unsuitable.  It 
will  usually  be  applied  where  the  slope  is  steep, 
discharge  small,  and  depths  obtainable  by  reg- 
ulation insufficient. 

3.  Lateral  canals  should  never  be  selected 
for  use  unless  imperatively  demanded  by  the 
local  conditions. 

4.  Reservoirs  are  too  uncertain,  too  unsafe 
and  too  expensive  for  exclusive  use  in  river 
improvement.  They  will  seldom  be  relied  on, 
except  in  special  cases  in  connection  with 
other  enterprises  where  their  use  for  indus- 
trial purposes  warrants  the  cost  and  the  water 
flow  can  be  sufficiently  controlled  to  operate 
beneficially  on  the  channels. 


lABLE   IV.- 
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Ixtcatlon.                            miles.  Locks. 

I«lrc.   niRlon  to  Brlnre,     121.7  37 

Garonne    1 20  nH 

St.    Marvs   Falls 1.1  2 

Pe.s   Molnp.**   Rapldp S  ?, 

Miisrlp    ShoalK n  11 

Colherl    Shoalg ■!  i 

Cagoades   Canal H  2 


COST  OF  LATERAL  CANALS. 


Cost 
Cost.  per  mile. 

FRANCE. 

jio.a.is.nno       t     s.=;.oftO 

l?«n.000  103.500 

UNITED  STATES. 


."<.0S7.252 
1,.iS3.n4G 
3.1S1.72B 
2,207,941 
3,820,323 


$7,.'!24,77.-. 

197. SSO 

177,318 

275,993 

7.640,650 


Cost 
per  reach. 

$    2,<!0,000 
235,000 

$S,057.252 

791,523 

290.157 

2,207.941 

1.910.1C2 


Operation 
Cost. 

$  31.650 
37,500 

J10:t,09r, 
38,772 
51.420 


14,379 


and  Care. 

Cost 
per  mile. 


$      312.50 

$9:!,723.0n 
4. 846.00 
2,856.00 

2S,'758.b6 


Water  at  $S  Per  Ton. — A  note  in  the  an- 
nual report  of  Mr.  Monahan,  the  British 
consul  at  Jeddah,  indicates  clearly  the 
scarcity  of  water  in  that  place.  .The  water 
condenser  in  the  town  is  irregular  in  op- 
eration and  its  output  has  a  bad  smell  and 
taste.  The  water  is  drawn  from  a  foul  parr 
of  the  harbor  and  is  condensed  at  the  rate 
of  30  tons  per  day.  The  price  at  the  con- 
denser is  about  $2.13  per  ton.  Double  this 
amount  must  be  paid  for  water  delivered  in 
small  quantities.  The  price  of  good  drink- 
ing water  from  the  wells  ranges  downward 
to  about  $2.50  per  ton,  delivered.  It  is  now 
at  the  unusually  high  rate  of  $5  per  ton. 
This  is  equivalent  to  2.08  cents  per  gallon. 
The  price  of  rain  water  from  cistern,  when 
there  is  any.  is  usually  about  $4.50  per  ton 
delivered.  There  has  been  but  little  rain- 
water in  the  past  two  yenrs. 


Tuiv  24,  vnz. 
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EARTH       AND        ROCK        SECTION 


A  Method  of  Keeping  Cost  of  Earth- 
work so  as  to  Show  the  Daily 
Unit  Cost  for  Each  Gang. 

Contributed   by   W.    A.    Gillette,    PaciHc    lOleutric 
Building,    Los   Angeles. 

Every  dirt  moving  contractor  knows  the  dif- 
ficulty of  ascertaining  the  unit  cost  of  excava- 
tion during  its  progress,  that  is,  before  he  se- 


FRESNO    EXCAVATION. 
DAILY    REPORT. 
Date    

Job   No 

Gang 

No 

1 

Occupation. 

No. 
1 

Rate. 

$3.10 
1.00 
2.00 
2.00 
2.00 
1.00 

'  2.25 
2.00 
2.00 

Amt. 

$  3.10 

36.00 

18.00 

4.00 

4.00 

6.O0 

■■2;25 

2.00 

2.00 

14.40 

Fresno  Stock  4-up. . . 

..      36 
9 

Fresno     Loaders 

Fresno     Dumpers.... 
Plow    Stock    6-up.... 
Plow    Stock        up..,. 
Plow    Stock        up. . . . 
Pile    Drivers 

..        2 

2 
6 

. .     i 

Plow    Holders 

1 

1 

%    Overhead   Cost   :;0 

Men    .  . 

Totals Stock    . 

..      17 
..      42 

$91,75 

Sta.  Under  Construct! 
Sta    Completed 

Cu,  Yds.  Moved,  2S0. 

Length  of  Haul 

Kind  of  Dirt 

Cost,  32.7  cts.  cu.  yd 

300  ft. 

Sand  and  Gravel 

Timek 

»eper- 

Fig.    1. 

cures  his  monthly  estimate.  I  venture  to  say 
that  not  one  contractor  in  fifty  knows  closely 
the  cost  per  cubic  yard  of  the  earth  he  moved 
yesterday  or  last  week,  unless  it  was  moved  in 
cars  or  wagons.  Even  then  few  contractors 
have  adequate  records  of  daily  output. 

I  need  scarcely  say  that  where  daily  records 
nf  unit  cost  can  be  secured,  much  money  can 
be  saved,  particularly  if  the  daily  records  show 
the  output  of  each  gang  or  string  of  teams. 
The  difficulty  lies  in  estimating  the  yardage 
moved  daily.  Usually  it  is  impracticable  to 
have  engineers  cross-section  the  work  daily  or 


Date    

.Job  No.. 
Foreman 


GRADER     EXCAVATION. 
DAILY    REPORT. 


Gang  No. 


Occupation. 


No. 


Sub-Foreman 

E.xcavator   Stock   16-up.  16 

Lead    Drivers 1 

l-'*iish    Drivers 1 

Machine   Men 1 

Ele\ator    Men 1 

Wagon  Stock  3-up 15 

Dump    Men 1 

%    Overhead   Cost  IS 


Rate. 


$1.00 
3.00 
2.50 
4.00 
2.50 
1,00 
2.50 


Men   . 
Totals Stock 


31 


Amt 

$16.00 
3.00 
2.50 
4,00 
2,50 
15,00 
2.50 
8.70 

$59,20 


.Sta.  Under  Construction 

Sta.  Completed 

Cu.  Yds.  Moved,  ;9j.  Cost,  10  cts.  cu.  yd. 

Length  of  Haul 300  ft. 

Kind  of  Dirt Sand  and  Gravel 

Remarks    


Timekeeper. 


forenoon  and  for  an  equal  period  in  the  after- 
noon. Upon  these  two  relatively  short-time 
records,  I  determined  to  base  an  estimate  of 
the  full  day's  work  of  each  gang  and  to  test 
the  accuracy  of  this  method  by  comparison 
with  the  monthly  estimates  based  on  the  engi- 
neers' cross-sections,  I  was  astonished  at  the 
accuracy  of  my  estimates  of  yardage.  The  first 
month  I  moved  about  70,000  cu.  yds.,  and  my 


TRAP    EXCAVATION. 
DAILY    REPORT. 
Date    - .  - 

Job  No 

Gang 

No 

Occupation. 
Sub-Foreman    ...    . 

No. 
1 

Rate. 

$2.50 
1.00 
2.00 
2.00 
2.00 
1.0O 
2.00 
1.00 

'2,50 
2,25 

Amt. 

$  2.50 

20.00 

10.00 

4.00 

2.00 

15.00 

10.00 

2.00 

"2^6 
2.25 

'12.45 

Fresno  Stock  4-up... 
Fresno    Drivers 

..      20 
5 

Fresno     Loaders 

Fresno    Dumpers 

Wagon    Stock    3-up.. 

..        2 
1 

..      15 
5 

Plow    Stock    2-up 

Plow    Stock        up 

Trap    Men 

Dump    Men . . 

..        2 

Plow    Drivers 

Plow     Holders 

%    Overhead   Cost  25 

Men    .. 

Totals Stock   . 

..      16 
..     37 

$82.70 

Sta,  Under  Construction 

Sta.  Completed - - -  - 

Cu.  Yds.  Moved,  730. 

Length  of  Haul 

Kind  of  Dirt 

Cost,  11.3  cts. 
.Sand  and 

cu.  yd. 
.300  ti. 
Gravel 

Timekeeper. 

Fig.  3. 

estimate  was  about  5  per  cent  higher  than  the 
engineers'  estimate.  The  next  month  I  was 
about  an  equal  amount  too  low,  so  that  I 
checked  almost  exactly  with  the  engineers  on 
the  total  yardage  of  the  two  months. 

The  timekeeper  was  given  a  statement  of  the 
estimated  size  of  load  of  each  kind  of  scraper 
and  wagon.    Thus,  a  No.  '2V2  wheeler  was  esti- 


Date    

.lob  No . . 
Foreman 


WHEELER     EXCAVATION. 
DAILY    KLPOr.T. 


Gang  No. 


Occupation. 

Sub-Foreman    

Wheeler  Stock  2-up. 
Wheeler  Drivers.... 
AX'iieeler  Loaders.... 
Wheeler  Dumpers... 
Snap    Teams    3-up... 

Snap  '  Drivers 

Plow  Stock  4-up 

Plow  Stock      up 

Plow  Stock      up 

Plow    Drivers 

Plow   Holders. 


%    Overhead  Cost  2S. 


No. 
1 
20 
10 
4 
2 
6 
2 
4 


Rate. 

$3.10 
1.00 
2.00 
2.50 
2.50 
1.00 
2.50 
1.00 


2.00 
2.00 


Men    21 


Totals Stock   


30 


Amt, 

$  3.10 

20.00 

20.00 

10.00 

5.00 

6.00 

5.00 

4.00 


2.00 
2.00 
13.90 

$91.00 


Sta.  Under  Construction 

.Sta.  Completed 

Cu.  Yds.  Moved.  37S.  Cost,  24  cts.  cu.  yd. 

Length  of  Haul 300  ft. 

Kind  of  Dirt Sand  and  Gravel 

Remariss    


Timekeeper. 


Fig.  2. 


Fig.    \. 


estimate  according  as  the  haul  is  short  or  long. 
The  important  new  feature  of  this  method 
of  cost  keeping  is  the  practice  of  counting  the 
loads  hauled  by  everv  gang  during  at  least  two 
periods  of  the  day.  One  timekeeper  can  cover 
a  lot  of  ground  if  he  is  provided  with  a  saddle 
horse;  and  thus  can  report  the  output  of  a 
great  many  separate  gangs.  His  report  is 
made   out   daily   for   each   gang,   and   he   also 


SUMMARY    OF     DAILY    COSTS. 

Date    

Job.  No 

Foreman    


Method  of  Constr. 
Fresno  Excavation... 
Fresno  Excavation... 
Fresno  Excavation... 
Wheeler  Excavation. 
Wheeler  Excavation. 
Wheeler    Excavation. 

Grader     

Grader    

Grader    

Trap    Excavation 

Trap   Excavation 

Trap   Excavation 

I"tollers    

Rollers    

Oil    Wagons 

Oil    Wagons 

Brushing    

Totals    


Area  Cu.  yds.  Cost  Total 
eov.  moved,  per    amt. 


.Average  Length  of   Haul. 

Average    Cost    Per 

.Average    Cost    Per 

Iteman- s    


Time    eeper. 


Fig.  5. 

makes  a  summarized  total  daily  cost  report  for 
all  the  gangs. 

By  following  this  plan  I  was  able  quickly  to 
discover  that  my  wheeler  work  was  costing 
more  than  my  fresno  work.  I  also  saw  at  once 
that  for  hauls  of  more  than  about  1.50  ft.,  the 


Date    

Job.  No.. 
Foreman 


OVERHEAD  COSTS. 
D.\ILY    REPORT. 


Occupation. 

Superintendents    

Timekeepers    

HlacksTniths    

Blaiksniith's    Helpers.. 

.Stablemen    

Stablemen's   Helpers... 

W.iter    Boys 

I 'amp   Laborers 

Camp    

Camp    

Camp    Stock   'W^orklng. 
Camp  Stock  Drivers... 

I  ':iinp    Stock 

Stock  Idle 

Driving    Stock 

Riding    Stock 

Sick  or  Idle   Men 

Sub-Foreman    Brushing 
.Men    Brushing 


Men   . 
Totals Stock 


No. 
1 
1 
1 
2 
1 
2 
1 
2 


2 

1 
1 
5 

20 


Kate. 

$5.75 
2.75 
4.00 
2.00 
2.40 
2.40 
1.75 
2.00 


1.00 
2.00 

'  i'.oo 
voo 

2.00 
3.00 
2.O0 


.\mt. 
$  5.75 
2.75 
4.00 
4.00 
2.40 
4.80 
1.75 
4.00 


6.00 
4.00 

"loo 

"2.66 

2.00 

3.00 

10.00 

$49.45 


Remarks 


Tiitiekeeppr. 


Fig.  6. 


even  weekly.    How,  then,  can  a  contractor  esti- 
mate the  daily  yardage  moved? 

Some  time  ago  I  conceived  the  idea  that  I 
would  have  my  timekeepers  "keep  tabs"  on 
the  number  of  loads  hauled  by  each  gang  dur- 
ing a  period  of  about  20  minutes  during  tlic 


mated  to  hold  one-third  cubic  yard,  measured 
in  place,  A  threc-up  dump  wagon  was  esti- 
mated to  average  1%  cu,  yds.  Fresnos  were 
estimated  at  different  capacities,  according  as 
the  pull  was  up  hill,  or  down  hill,  or  level ;  and, 
in  some  cases,  it  might  be  desirable  to  vary  the 


cheapest  method  was  to  load  wagons  with 
fresnos  through  a  trap,  as  described  in  Engi- 
N'KF.RiNC   .wn  CoNTR.\CTi>ro,  Julv   17.   lfll'2, 

I  give  herewith  the  forms  of  my  daily  cost 
reports,  which  are  filled  out  to  show  the 
method  of  reporting. 
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Methods  of  Making  a  350,000  Cu.  Yd. 
Blast  at  Piedra,  California. 
Earlv  111  Mav  of  this  year  a  large  blast  was 
made  'for  The  Sharp  &  Fellows  Contracting 


The  overlmrdeii  at  the  breast  of  each  tun- 
nel was:  pggt. 


No.  1 
No.  2 
No.  a 


70 
85 
93 


and  11,400  lbs.  of  Hercules  60  per  cent.  Nitro- 
glycerin Dynamite,  a  total  of  125,400  lbs.  of 
explosives.  This  charge  was  distributed  in  the 
cross  cuts  as   follows : 

Pounds 


Location. 


A 
B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

X 


Hercules 
60%  N.  G. 

600 

650 

250 

250 

700 

700 

250 

250 

700 

700 

250 

250 

700 

700 

250 

250 

700 

700 

250 

250 

700 

800 

250 

30O 


Pounds 
Judson 
K.  R.  P. 
6,000 
6.500 
2.500 
2.500 
7.000 
7.000 
2.500 
2,500 
7.000 
7,000 
2.500 
2.500 
7,000 
7,000 
2.500 
2.600 
7.000 
7,000 
2.500 
2.500 
7,000 
S.OOO 
2.500 
3.000 


i 


Fig.  i_view  Showing  Quarry  Before  Blast. 

(LoLaticn  of  Tiuint-ls  is  shown  by  tlie  Light  Waste  Dumps.) 


Co..  at  Piedra.  California,  by  A.  II.  Crane 
and  H.  F.  Smith,  representatives  of  the  E.  1. 
Du  Pont  dc  Nemours  Powder  Co.,  of  Wil- 
mington, Delaware.  .Ml  the  rock  which  is 
used  for  ballast,  concrete  rock  and  building 
purposes  generally,  is  handled  by  a  steam 
shovel,  and  to  facilitate  handling,  it  was  de- 
cided that  the  maximum  quantity  of  rock  be 
broke  in  sizes  that  could  be  handled  without 
subsequent  bulldozing  or  mudcapping.  Figure 
1,  taken  before  the  blast,  shows  the  quarry 
floor,  which  was  100  ft.  wide  at  this  point, 
and  1.20(1  ft.  long.  This  view  also  show^s,  by 
the  light  waste  dumps,  the  location  of  the 
tunnels  which  were  driven  to  contain  the 
various  charges  of   explosives. 

The  results  shown  by  Fig.  2  indicate  how  ac- 
curately these  charges  were  estimated  and 
placed  and  also  show  the  large  proportion  of 
tine  rock,  85  to  9*)  per  cent.,  and  that  practi- 
callv  all  of  the  broken  rock  remained  on  the 
quarry  floor.  Only  one  rock  of  any  size  was 
thrown  over  the  edge. 

The  tunnels,  shown  in  the  plan,  Fig.  M,  were 
driven  level  with  the  quarry  floor  and  at  right 
angles  to  the  face.  Four  cross  cuts,  two  in 
each  direction  and  parallel  to  the  face,  were 
driven  from  each  tunnel  to  contain  the  ex- 
plosive charge.  At  the  end  of  each  cross  cut 
a  sump  or  pit  about  0  ft.  deep  w-as  excavated. 
This  was  done  to  give  maximum  amount  of 
breakage   and   reduce  to  a  minimum  project- 


9S 

104 

100 

This    was 

an 

average 

overburden 

nf    ill     ft.. 

Tunnel  1  bad  the  least  overburden  and  it 
was  undesirable  to  obtain  very  much  over- 
break  to  the  left,  because  a  quantity  of  rock 
at  this  side  w^as  too  hard  for  the  crusher  to 
handle,  and  it  was  desired  to  leave  this  rock 
in  place  to  be  blasted  out  later  and  wasted  on 
the  dump.  The  blast  swept  around  this  rock 
leaving  it  practically  undisturbed.  Tunnel  0 
had  a  very  heavy  overburden,  and  maximum 
overbreak  was  desired  so  the  two  cross  cuts 
driven    to    the    right    from    this    tunnel    were 


li 


•   Outside  Edae  of  Quarry  Floor 


Fig.   3 — Sketch    Plan    Showing    Location   of   Tunnels. 


over  the  back  powder  charges,  and  an  average 
overburden  of  68  ft.  for  the  entire  area. 
The  charge,  estimated   to  produce  a  maxi- 


loaded 
not    removed 


Fig.  2.— View   Showing    Results  of    Blast. 


ing  pinnacles  i»f  rock  to  the  quarry  floor, 
which  would  delay  the  steam  shovel  while 
they  were  being  blasted  out 


mum  amount  of  fine  material,  :>nd  at  the 
same  time  waste  no  material  into  the  King's 
River,   was   114,000  lbs.   of   Judson   R    R     p 


made   5    ft.      longer     and    they   were 
heavier  than  the  others. 

The  Hercules  dynamite  was 
from  the  cases,  but  all  Judson  R.  R.  P.  was 
removed  and  taken  into  the  tunnel  in  the 
original  bags,  200  lbs.  at  a  time.  This  was 
stowed  snugly  in  the  pits  at  the  ends  of  the 
cross  cuts,  being  tamped  down  by  tramping  on 
the  charge. 

Tunnels  2,  3  and  4  were  wet,  considerable 
water  dripping  from  the  walls.  All  the  pits 
in  these  tunnels  were  tilled  to  a  depth  of  18 
ins.,  with  large  rock  and  the  chamber  w-as 
entirely  lined  with  many  thicknesses  of  par- 
afiine  paper  from  the  Judson  R.  R.  P.  cases 
to  keep  the  powder  dry.  It  was  calculated  by 
actual  observation  and  measurement  that  the 
water  seepage  would  about  fill  the  interstices 
between  the  large  rocks  in  the  bottoms  of 
these  pits  shortly  after  the  loading  and  tamp- 
ing was  completed. 

One  Victor  No.  6  electric  fuze  was  used  in 
each  charge,  all  being  connected  in  simple  se- 
ries of  24.  The  connecting  wire  in  each  tun- 
nel was  trailed  along  at  the  junction  of  the 
floor  and  wall  and  covered  with  several  inches 
of  fine  muck  for  protection  while  loading  and 
tamping.  All  cross  cuts  were  entirely  tilled, 
as  well  as  the  tunnels,  to  within  10  ft.'  of  the 
portals  with  muck  from  the  tunnel  floors.  This 
material  was  well  sto\vcd  awrsy  from  the  top 
of  the  tunnels  to  eliminate  air  space  as  much 
as  possible. 


July  24,  1912. 
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All  wiring  was  tested  every  two  hours  with 
a  galvanometer  during  the  entire  time  of  load- 
ing and  tamping,  which  took  seven  days,  work- 
ing day  and  night. 

A  No.  4  pull-up  blasting  machine  was  used 
to  furnish  electric  current  to  detonate  the 
fuzes.  This  battery  was  first  tested  with  a 
rheostat  showing  a  capacity  of  55  fuzes,  so 
there  was   plenty  of  excess  current   available. 

The  total  breakage  was  estimated  to  be  at 
least  350,000  cu.  yds.,  at  a  cost  for  explosives 
of  not  over  2.6  cts.  per  cu.  yd.,  even  though 
this  shot  was  heavily  loaded  in  order  to  get 
as  fine  breakage  as  possible.  This  heavy 
loading  saved  a  good  proportion  of  the  added 
cost  of  mudcapping  and  resulting  delay  to 
steam  shovel  work. 


A    Method    of   Tempering    Drill    Bits. 

In  the  Joplin  mining  district  in  Missouri  a 
method  of  tempering  drill  steel  is  used  which 
IS  a  modification  of  the  plunging  method  and 
which,  while  it  retains  all  the  advantages  of 
the  plunging  method,  sems  to  avoid  also  the 
trouble  from  temper  checking  and  few  bits 
break  off  at  the  sliank.  The  method  as  de- 
scribed in  a  recent  issue  of  the  "F^ngineering 
and  Mining  Journal"  is  as  follows: 

An  old  and  worn-out  jig-grate  is  used  to 
form   a   shelf   within   a   box    12   ins.   deep,    1;^ 


ins.  w-ide  and  4  ft.  long.  This  shelf  is  ar- 
ranged so  that  there  is  from  %  to  1%  ins  of 
water  on  top  of  the  grates.  In  a  few  in- 
stances more  than  this  depth  of  water  is  used 
over  the  grates,  but  that  is  not  good  practice 
as  It  IS  apt  to  result  in  breaking  off  of  the 
steel  at  the  water  line.  The  shelf  must  be 
made  of  iron,  for  if  wood  were  used,  the  hot 
drills  woiild  burn  into  the  wood  enough  so 
that  the  bit  would  not  be  properly  cooled  and 
a  soft  drill  would  result.  A  greater  depth  of 
water  is  used  over  the  grates  with  machine 
tempering  than  with  hand  work  owing  to  the 
fact  that  It  IS  dilficult  to  keep  the  water  as 
cool  with  the  faster  sharpening  done  with  the 
machines,  as  when  the  work  is  done  by  hand. 
There  is  a  continuous  feed  of  water  going 
to  the  tank,  and  the  amount  is  regulated  so 
that  by  the  time  a  drill  has  been  put  into  the 
tank  the  temperature  of  the  water  is  approxi- 
mately at  the  temperature  of  the  inflowing 
water.  Of  course  the  depth  of  the  water  on 
the  grates  is  regulated  by  the  overflow,  w^hich 
IS  generally  a  l-m.  pipe  that  takes  the  water 
clear  out  of  the  blacksmith  shop  before  it 
discharges  it. 

By  this  method  the  tempering  can  be  done 
in  one  heat  just  as  in  barrel  plunging  and 
there  is  no  necesity  of  bathing  the^steel  up 
and  down  in  the  water  to  prevent  the  sudden 


coohng  of  the  steel  at  the  water  line  and  the 
breaking  of  the  drills  that  would  result  from 
that.  The  reason  for  this  is  that  the  drill  bit 
IS  covered  with  such  a  shallow  depth  of  water 
that  the  steam  generated  bv  the  hot  steel 
causes  the  water  line  to  play  up  and  down  on 
the  metal  and  does  the  bathing  automaticallv. 
An  accompanying  drawing  shows  the  troug'h 
used  in  this  method  of  tempering  steel.  All 
the  tool  sharpener  does  is  to  hold  his  steel 
for  the  right  temperature,  which  is  approxi- 
mately that  at  which  he  finishes  the  sharpen- 
ing operation,  and  to  st^nd  the  drill  on  the 
grate  m  the  tempering  box.  Once  he  has  the 
water  regulated  properly,  he  has  to  pav  no 
more  attention  to  it. 

Bull  bits  are  used,  with  a  blunt  angle.  In 
some  of  the  mines  cross  bits  are  used,  and 
these  are  also  tempered  by  this  modified  plung- 
ing method.  Some  blacksmiths  in  the  district 
say  that  they  have  been  able  to  get  as  good 
results  by  this  method  as  bv  draw  tempering. 
Draw  tempering  is  generally  used  on  the  hand 
steel,  although  some  hand  steel  is  also  tem- 
pered by  this  plunging  method.  The  machine 
steel  chiefly  used  in  the  Joplin  district  is  of 
the  lower  carbon  grades  not  containing  more 
than  O.GO  per  cent  carbon.  The  brands  prin- 
cipally used  are  Howe-Brown,  Harbord.  Red 
Star,  Black  Diamond,  Midvale  hammered  and 
unhammered,  and  Sisco  Acorn. 


ROAD S      AND      STREETS      SECTION 


The  Experimental  Pavements  on  Hill- 
side Ave.,  Queens  Borough, 
Newr  York   City. 

In  September,  1910,  a  committee  was  ap- 
pointed by  the  President  of  the  Borough  of 
Queens  to  take  charge  of  the  laying  of  some 
experimental  pavements  on  Hillside  Ave.  Ow- 
ing to  the  lateness  of  the  season  the  work 
was  postponed  until  1911,  actual  construction 
being  started  on  .Aug.  7  of  that  year,  and  the 
work  completed  on  Oct.  2.  The  committee 
was  assisted  in  the  formulation  of  definite 
plans  for  carrying  out  the  work  and  in  the 
preparation  of  specifications  therefor  bv  Pro- 
fessor .\rthur  H.  Blanchard  and  Mr.  Prevost 
Hubbard,  both  of  whom  were  connected  with 
the  Office  of  Public  Roads  of  the  Depart- 
ment of  Agriculture,  and  Mr.  E.  H.  Thomes, 
of  the  Bureau  of  Highways  of  the  Borough  of 
Queens.  The  actual  work  of  construc- 
tion was  under  the  constant  supervision 
of  Mr.  E.  H.  Thomes.  of  the  Bureau 
of  Highways  of  the  Borough  of  Queens, 
and  Mr.  James  T.  Voshell.  who  was 
specially  delegated  to  this  work  by  the  Office 
of  Public  Roads  of  the  Department  of  Agri- 
culture. The  official  report  of  the  committee 
on  these  experimental  pavements  has  just  been 
issued  and  from  it  we  have  taken  the  matter 
in  this  article. 

The  work  consisted  of  the  resurfacing  of 
a  section  of  Hillside  Ave.  2,000  ft.  in  length 
extending  from  the  tracks  of  the  New  York 
&  Queens  County  Street  Rv.  near  Flushing 
-Ave.  to  the  Soldiers'  Monument  at  Bergen 
Ave.  In  1805  this  section  of  Hillside  Ave. 
was  surfaced  to  a  width  of  18  ft.  with  water- 
bound  trap  rock  macadam  fi  ins.  thick,  outside 
of  which  to  a  width  of  17  ft.  on  each  side 
the  road  was  surfaced  with  gravel  and  with 
brick  gutters  4  ft.  in  widtli  on  each  side  ol 
the  street.  About  this  time  pipe  sewers  were 
also  laid  along  the  center  of  the  street.  In 
1905  this  section  of  Hillside  Ave.  was  scarified 
and  resurfaced  with  a  water-bound  macadam 
and  a  strip  .3.5  ft.  wide  was  added  to  each 
side  of  the  former  macadam,  making  its  total 
width  25  ft.  The  surfacing  consisted  of  2.5- 
in.jrap  rock  laid  to  a  depth  of  5  ins.  loose 
mensurement.  Sand  was  used  to  partially  fill 
the  voids  and  trap  rock  screenings  were  used 
as  a  binder. 


When  the  experimental  work  was  begun  in 
August.  1911,  the  center  of  the  road  had  worn 
down  so  that  the  surface  was  nearly  flat. 
There  were  also  a  number  of  pot  holes,  some 
due  to  street  openings  which  had  been  made 
from  time  to  time,  and  others  due  to  the  wear 
and  tear  of  traffic.  The  amount  of  traffic 
which  this  street  sustains  is  shown  bv  obser- 
vations taken  for  the  four  days  from'  Nov.  5 
to  Nov.  8,  1910,  for  the  seven  days  from 
Oct.  1.3  to  Oct.  19,  1911,  and  for  the  seven 
days  from  Oct.  29  to  Nov.  4,  1911.  The  re- 
sults of  the  observations  for  this  last  men- 
tioned period  are  shown  in  Table  I.  These 
traffic  statistics  do  not  indicate  the  enormous 
volume  of  traffic  which  is  concentrated  upon 
this  street  at  certain  hours  of  the  day  under 
special  conditions,  such  as  during  aviation 
meets  or  the  Mineola  Fair. 

The  work  done  comprised  nine  e.xperimental 
sections:  One  oil  cement  concrete  pavement, 
four  bituminous  macadam  pavements,  and 
four  bituminous  concrete  pavements.  By  bit- 
umnous  concrete  is  meant  pavements  which 
are  laid  by  the  mixing  method,  and  by  bitumi- 
nous macadam  those  which  are  laid  under  the 
penetration  method. 

The  entire  road  was  scarified  to  a  depth  of 
about  3  ins.,  brought  to  a  crown  of  about  % 
in.  per  foot  with  a  road  grader,  and  properly 
shaped  by  hand  labor.  Except  in  Section  No. 
1,  a  course  of  1%-in.  stone,  about  IVi  ins. 
deep,  was  then  spread  over  the  entire  road 
and  the  whole  tlioroughly  rolled.  Brick  and 
granite  block  headers  were  placed  along  the 
sides  of  the  oil-cement-concretc  section,  and 
a  single  course  of  cobble  stones  3  ins.  to  5  ins. 
in  diameter  was  set  by  hand  to  form  a  shoul- 
der for  the  greater  part  of  the  bituminous 
pavements. 


OIL-CEMENT-CO.N'CRETE   SECTION. 

In  this  section  the  first  12^2  ft.  was  laid  as 
specified  below.  For  the  remainder  of  the 
section  a  mortar  composed  of  two  bags  of 
cement,  2%  cu.  ft.  of  sand,  7%  cu.  ft.  of 
screenings  and  8  quarts  of  oil  were  spread 
over  the  tamped  concrete  base  to  a  depth  of 
aboiit  M;  in.  instead  of  using  a  drv  grout.  The 
specifications  for  the  oil-cement-concrete  sec- 
tion were  as  follows : 

Foundation.— The  surface  of  the  present  ma- 
cadam, after  being  cleaned  of  all  loose  dirt  and 
foreign  matter,  shall  be  scarified  to  a  depth  of 
3  ins.  The  loosened  surface  shall  be  harrowed 
and  reshaped  to  the  proper  crown  by  the  use  of 
a  road  machine  or  rakes.  .At  the  sides  shall  be 
formed  shoulders  of  well-rolled  macadam  or 
gravel  3  ft.  in  width,  extending  about  6  ins.  into 
the  road  bed.  cut  back  to  the  proper  lines  to 
form  a  firm  square  shoulder  4  ins.  deep  for  the 
oil-cement-concrete.  Granite  block  or  wood 
block  may  be  employed  at  discretion  in  the  con- 
struction of  the  shoulders.  The  full  width  of 
the  roadway  shall  be  brought  to  the  proper 
grade  line  and  cross  sections  as  indicate<l  on  the 
plans,  by  excavating,  filling  and  thoroughly  roll- 
ing. The  course  of  oil-cement-concrete  shall 
have  a  crown  of  %-\n.  per  foot  from  crown  to 
side,  and  the  shoulders  shall  have  a  cross  slope 
of  »i  in.  per  foot.  The  crown  shall  be  deter- 
mined from  grade  stakes  set  ,S0  ft.  apart,  and 
opposite  each  other  along  the  sides  of  the  road- 
way. 

Wearing  Surface.— Cement.— OnUv  Portland 
cement  shall  be  used,  which  shall  comply  with 
the  standard  specifications  for  Portland  cement 
adopted  by  the  -American  Society  for  Testing 
Materials. 

Sand. — The  sand  shall  be  clean,  sharp,  river 
or   pit    sand,    containing   both   fine   and     coarse 


TABLE   I.— RECORD   OF  VOLUME   AND   CHARACTER  OF  TRAFFIC, 

Oct. 29.  Oct. 30.  Oet.31.  Nov.l.  Nov.2.  Nov  3. 

.Automobiles     5,.i44  5,80S  1,524  79S  695  IMS 

Auto-trucks     8!)  12  4S  .iO  4S  :M 

Wagons    94  15G  276  S51  386  264 

Motorcycles    139  242  4S  IS  S  1 

Coaches    10  132  IS  48  51  29 

Totals     5,876         6,350         1,914         1,265        7^188        ~,W 

Oct.  29 — Automobile  traffic  very  heavy:  aero  meet   Belmont    Park. 
Oct.  30 — Automobile  traflic  ver.v  heavy:  aero  meet   Belmont   Park. 
Oct.  31 — Automobile  traflic  very  heavy:  aero  meet    Belmont   Park, 
Nov.  I — Fair  weather  and  normal  travel. 
Nov.   2 — Fair  weather  and  normal  travel. 

Nov.   3 — Continuous  heavy  rain  from  S  a.  m.  to  12  m.     Ti.ivhI  nvi.h  i,.i..w  n.^-mal. 
Nov.   4 — Rained  all  day,  and  travel  below  normal. 
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grains,  but  free  from  sewage,  mud.  clay,  mica 
^per.  leaves  and  other  forel^  "'''T\Z\Z 
showlnc  when  shaken  with  water  and  after  sub- 
sidence more  than  5  per  cent  of  volume  of  si  t 

Stone— The  .stone  shall  be  clean,  hard  trap 
rock,  screened  Into  two  sizes,  one  ranging  from 
^  in.  maximum  to  U  In.  minimum  diameter. 
the  other  from  V*  In.  diameter  to  and  Including 
the  dust  of  fracture. 

OU.-The  oil  Shan  conform  with  Specincatlons 
A  or  X.     (See  below.)  u  n     hp 

Concrete.— The  concrete  aggregate  shall  oe 
made  up  of  one  part  by  volume  of  cement,  two 
parts  sand  and  four  parts  of  the  larger  sized 
.tone,  oil  being  added  to  the  amount  of  10  per 
cent  by  weight  of  the  cement.  The  materials 
«baU  be  mixed  In  a  mechanical  concrete  mixer. 
All  the  materials  shall  be  measured  carefully 
and  dumped  direct  into  the  mixer  in  the  follow- 
ing manner: 

The  cement  and  sand  shall  be  placed  m  thn 
mixer  and  enough  water  added  to  maite  a  stiff 
mortar  after  which  the  oil  shall  be  added  ana 
mixed,  and  the  stone,  which  should  be  previous- 
ly wetted,  placed  in  the  mixer,  together  with 
BUfflcient  water  to  form  a  wet  concrete.  The 
thoroughly  mixed  oil  concrete  shall  be  dumped 
into  wheelbarrows  and  Immediately  taken  to  the 
place  to  be  deposited  and  dumped.  The  con- 
crete must  be  In  place  within  30  minutes  after 
the  mixture  has  been  made.  It  shall  be  place.l 
to  a  depth  of  4  Ins.  uncompacted  in  a  single 
uniform  layer  across  the  entire  width  of  and 
at  right  angle  to  the  center  line  of  the  road. 

The  surface  shall  then  be  tampe<l  with  con- 
crete tampers  until  It  is  thoroughly  compacted 
and  water  flushes  to  the  surface. 

Any  uneven  places  In  the  surface  which  de- 
velop shall  be  filled  with  the  smaller  sized  stone. 
well  tamped,  and  a  thin  coating  not  over  Vi  in. 
In  thickness  of  the  smaller  sized  stone  shall  be 
spread  over  the  entire  surface  while  wet. 

This  surface  shall  be  kept  damp  by  sprinkling 
with  water  for  a  period  of  at  least  seven  days. 
No  traffic  under  any  circumstances  shall  be  per- 
mitted over  any  section  of  the  surface  until 
after  the  concrete  has  been  in  place  for  28  days. 
Width  of  Concrete  Course.- The  course  of  oil- 
cement-concrete  shall  be  25  ft.  In  width  tor  the 
first  100  ft.,  beginning  at  Station  O.  The  re- 
maining SO  ft.  at  the  intersection  of  Flushing 
Ave.  shall  be  constructed  as  wide  as  prac- 
ticable without  entirely  closing  the  intersection 
to  traffic. 

The  general  specifications  for  all  bituminous 
sections  were  as  follows: 

MATERIALS. 
stone. — The  crushed  or  broken  stone  used  in 
these  experiments  shall  be  Hudson  River  quar- 
ried trap  rock  or  rock  equal  thereto  in  the  opin- 
ion of  the  Office  of  Public  Roads,  newly  broken. 
of  uniform  quality  throughout,  and  free  from 
tailings,  alaty  and  flat  fragments,  soft  or  disin- 
tegrated stone,  dirt  or  other  objectionable  mat- 
ter. 

The  product  of  the  rock  crusher  shall  be  sep- 
arated Into  four  grades  or  sizes  by  means  of  a 
revolving  stone  screen  having  circular  openings 
of  the  following,  diameters  %  or  %  in.,  H4  in.  or 
Hi  Ins..  2'4  ins.  and  r,Vi  Ins.  These  grades  are 
hereinafter  designated  as  screenings,  %-ln. 
iitone,  l'«-in.  stone  and  2'A-in.  stone,  as  follows: 
Screenings. — That  product  of  the  ordinary  run 
of  the  crucher  p:i8slng  a  \4-ln.  or  %-in.  circular 
opening,  including  the  dust  of  fracture. 

Three-fourths  In.  Stone. — Crushed  rock  pass- 
ing the  l'«-ln.  or  1%-ln.  opening,  hut  relalneci 
on  the  %-ln.  or  %-ln.  opening. 

One  and  One-half  In.  Stone— Crushed  rock 
passing  the  2^4-ln.  opening,  but  retained  on  th<.' 
m-ln.  or  H4-ln.  opening. 

Two  and  One-half  In.  Stone— Crushed  rock 
passing  the  3Vi-ln.  opening,  but  retained  on  the 
2^4-ln.   opening. 

Screening?  which  are  screened  to  removo 
practically  nil  stone  dust  by  passing  over  a  ^- 
!n.  or  ^-In.  screen  are  hereinafter  designated  as 
^i-ln.    ?tonc. 

EQnr-.MF.NT. 
Kettles— The  minimum  capacity  of  kettles 
shall  be  10(1  gUTs.  If  kettles  are  of  100  gals 
rapacity  at  least  four  shall  he  required:  if  of 
200  gals,  rnp.iclty  three  kettles  shall  be  suf- 
ficient.   All  keltlea  must  be  provided  nilh  water- 


tight  covers.     Kettles  shall  be  of  a  make  sat.s- 
factorv  to  the  engineer  or  inspector 

Kettle  Thermometers.-Kettle  thermometers 
shall  be  of  an  approved  type  which  «"ll  '"^'^^'f^ 
the  temperature  of  the  bituminous  matenal  as 
llllrly  and  accurately  as  the  special  thermom- 
eter manufactured  by  the  Precision  Thermora 
eter  Co.    1021  Ridge  Ave..  Philadelphia.  Pa. 

Can%as  Covers.-A  number  of  covers  of  can- 
vas or  some  other  material  capable  of  shedding 
water  shall  be  provided  for  covering  the  stone 
piles  at  night  and  during  showers.  These  cov- 
ers shall  be  at  least  12  ft.  by  12  ft.  The  number 
of  covers  required  will  depend  upon  the  method 
of  delivering  the  stone. 

Mixing  Machine.— All  mixing  shall  be  done  by 
means  of  un  approved  type  of  mechanical  mixer 
equipped  with  a  device  for  drying  the  stone  and 
the  mixing  apparatus. 

Dumping  Boards.— As  approved  by  the  com- 
mittee. 

Storing  platforms,  shovels,  brooms,  rakes, 
wheelbarrows,  pouring  pots,  chains  and  locks, 
and  other  details  of  equipment,  instead  of  being 
precisely  defined,  to  be  as  approved  by  the  com- 
mittee. 

GENERAL  METHODS. 
Plicing  the   Stone.- The  depth  of  loose   stone 
shall  in  all  cases  be  fixed  by  means  of  longitud- 
inal grade  lines,   the  stone  being  spread  evenly 
conform    thereto.      The    stone    must    not    be 


to 


but 


dumped    from    wagons    directly    into    place, 
must  be  spread  from  a  dumping  board. 

Rolling.— All  rolling  shall  be  done  with  an  ap- 
proved road  roller,  weighing  10  tons,  by  first 
rolling  along  the  sides  and  then  gradually  mov- 
ing toward  the  crown.  Improper  material  shall 
be  replaced,  and  any  irregularity  or  depression 
that  may  develop  in  any  course  shall  be  imme- 
diately corrected  with  material  ot  the  same  size 
and  quality  as  has  been  used  in  that  particular 
course  and  rerolled  to  the  satisfaction  of  the  en- 
gineer.  Sand,  screenings,  water  or  other  suit- 
able material  may  be  used  to  obtain  proper  con- 
solidation in  the  bottom  course.  Special  atten- 
tion shall  be  paid  to  consolidating  old  street 
openings  and  depressions.  At  first  rolling  of  the 
upper  stone  course,  the  driver  wheel  shall  cover 
equal  parts  of  stone  and  shoulder  to  bind  them 
firmly  together.  The  roller  shall  be  provided 
with  an  ash  pan.  No  fire  or  ashes  shall  be 
dumped  upon  the  road.  Care  shall  be  taken  not 
to  leave  the  roller  standing  for  any  great  length 
of  time  on  that  part  ot  the  road  that  has  been 
finished  for  less  than  one  week.  If  the  roller 
tends  to  pick  up  the  bitumen  coated  stone  of  the 
wearing  surface,  the  wheels  shall  be  thoroughly 
cleaned  and  then  frequently  oiled  or  kept  wet 
with  water  until  such  tendency  ceases.  All  roll- 
ing shall  be  done  as  directed  by  the  engineer  or 
inspector. 

Cleaning  and  Preparing  Subgrade  and  Shoul- 
ders.— The  surface  of  the  present  macadam, 
after  being  cleaned  of  all  loose  dirt  and  foreign 
matter,  shall  be  scarified  to  a  depth  of  3  ins. 
The  loosened  surface  shall  be  harron^ed  and  re- 
shaped to  the  proper  crown  by  the  use  of  a  road 
machine  or  rakes.  At  the  sides  shall  be  formed 
shoulders  of  well  rolled  macadam  or  gravel  3 
ft.  In  width,  extending  about  6  ins,  into  the 
roadbed,  cut  back  to  the  proper  lines  to  form  a 
firm  square  shoulder  tor  the  stone.  The  full 
width  of  the  roadway  shall  be  brought  to  the 
proper  grade  line  and  cross-sections  as  indicated 
on  the  plans,  by  excavating,  filling  and  thor- 
oughly ^rolling  the  shoulders,  but  not  the  sub- 
grade.  The  courses  of  the  bituminous  macadam 
shall  have  a  crown  of  %  in.  per  foot  from  crown 
to  side,  and  the  shoulders  shall  have  a  cross 
slope  of  %-in.  per  foot.  The  crown  shall  be  de- 
termined from  grade  stakes  set  .lO  ft.  apart  and 
opposite  each  other  along  the  sides  of  the  road- 
way. 

Bottom  Course.— A  one  stone  layer  of  new  114- 
in.  stone,  or  sufficient  stone  to  bring  the  bottom 
course  to  grade,  shall  be  spread  over  the  pre- 
pared subgrade  and  rolled  to  the  sati.-ifaction  of 
the  engineer.  The  prepared  subgrade  and  bot- 
tom course  are  hereinafter  designated  as  the 
foundation.  This  foundation  shall  be  l"."j  ft  in 
width. 

Traffic  Restriction  During  Constru'-tion.— Dur- 
ing construction  each  experimental  section  shau 
be  completely  closed  to  traffic. 
Prevention  of   Roadside   Dust.— The  shouldors 


in   soluble   in    86° 


nor  more 


5liall  be  kept  dustless  by  watering,  from  the  be- 
ginning until  the  end  of  construction. 

OIL   FOR    OIL-CEMENT-CONXRF.TE   SECTION. 

The  specifications  for  the  fluid  residue 
petroleum  for  the  oil-cement-concrete  section 
were  as  follows : 

SPECIFICATION    A 

(1)  The  oil  shall  have  a  specific  gravity  of  not 
less  than  .930  nor  greater  than  .940  at  a  tem- 
perature of  25  degrees  C. 

(2i  It  shall  be  soluble  in  carbon  disulphide  at 
air  temperature  to  at  least  99.9  per  cent. 

(3)  It  shall  contain  not  less  than  1.5  nor  more 
than   2.5   per   cent   of  bitumen 
B.  paraffin  naphtha. 

(4)  It   shall   yield   not    less   than 
than  4  per  cent  of  residual  coke. 

(f.)  When  240  c.c.  of  the  material  is  heated  in 
an  Engler  viscosimeter  to  50°  C.  and  maintained 
at  that  temperature  for  at  least  3  minutes,  the 
first  100  c.c.  which  flows  out  shall  show  a  spe- 
cific viscosity  of  not  less  than  40  nor  more  than 

45. 

(6)  When  20  grams  of  the  material  is  heated 
for  five  hours  in  a  cylindrical  tin  dish  2^4  ins.  in 
diameter  by  1  in.  in  height,  at  a  constant  tem- 
perature ot  163°  C.  the  loss  in  weight  shall  not 
exceed  2  per  cent. 

SPECIFICATION. 

(1)  The  oil  shall  have  a  specific  gravity  of  not 
less  than  .922  nor  greater  than  .932  at  a  tem- 
perature of  25°  C. 

(2)  It  shall  be  soluble  in  carbon  disulphide  at 
air  temperature  to  at  least  99.9  per  cent. 

(3)  It  shall  contain  not  less  than  3.5  nor  more 
than  5.0  per  cent  of  bitumen  insoluble  in  86°  li 
paraffin   naphtha, 

(4)  It  shall  yield  not  less  than  2.5  nor  more 
than  4  per  cent  ot  residual  coke, 

(5)  When  240  c,c.  of  the  material  Is  heated 
in  an  Engler  viscosimeter  to  50°  C.  and  main- 
tained at  that  temperature  for  at  least  3  min- 
utes, the  first  100  c.c.  which  Hows  out  shall  show 
a  specific  viscosity  of  not  less  than  15  nor  more 
than  20. 

(G)  When  20  grams  of  the  material  is  heated 
for  5  hours  in  a  cylindrical  tin  dish  2»^  Ins.  in 
diameter  by  1  in.  in  height,  at  a  constant  tem- 
perature of  163°  C,  the  loss  in  weight  shall  not 
exceed  4  per  cent. 


Notes  on  Road  and  Street  Work. 

Combined  Concrete  Walk  and  Curb. — The 

accompanying  sketch  shows  a  method  of  build- 
ing combined  concrete  walk  and  curb  which 
is  employed  by  Mr.  H.  E.  Blake,  Commis- 
sioner of  Public  Work  of  North  .\dams, 
Mass.  It  is  stated  that  the  construction  is 
cheaper  than  where  the  curb  and  w'alk  are 
built  separately.  In  this  method  the  curb  may 
be  built  12  ins.  deep,  instead  of  18  ins.,  and 
still  be  in  no  danger  of  tip()iiig  over. 

Concrete  Curb  for  Street  Stub  End. — .'\n  in- 
teresting use  of  concrete  curb  in  Chicago 
in  solving  the  dead  end  stub  problem  where 
streets  end  at  the  lake  front  is  described  in 
the  July  Universal  Bulletin.  The  accompany- 
ing illustration  shows  the  method  of  handling 
the  problem  at  the  end  of  Fargo  Ave.,  Chi- 
cago. The  elliptical  end  is  constructed  slight- 
ly wider  than  the  street,  a  combined  concrete 
curb  and  gutter  forming  the  ellipse.  Within 
the  loop  is  a  second  smaller  ellipse  formed  by 
a  vertical  7x24-in.  concrete  curb,  the  space 
within  being  filled  with  shrubbery. 

Rolling  Sub-Grade. — The  new  specifications 
of  the  Department  of  Public  Works  of  Bing- 
hamton,  N.  Y.,  for  paving  with  vitrified  blocks 
provide  that  the  sub-grade  shall  be  rolled  with 
a  roller  weighing  not  less  than  10  tons,  and 
that  the  roller  must  pass  over  every  portion  of 
the  sub-grade  not  less  than  10  times.  Special 
pains  must  also  be  taken  to  thoroughly  con- 
solidate the  back  filling  of  trenches  recently 
made.  If  the  roller  sinks  into  the  earth  or 
causes  waves  to  such  extent  as  to  prevent 
thorough  consolidation  the  contractor  must 
excavate  to  such  additional  depth  as  mav  be 
necessary,  and  spread  dry  sand,  furnace 'cin- 
ders or  other  suitable  material  on  the  street 
to  a  depth  that  will  allow  the  rolling  of  the 
sub-grade  to  a  hard  and  unyielding  surface. 
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Shade  Tree  Planting  in  a  Prussian  City.— 

The  principal  streets  and  highways  of  Frank- 
fort in  Prussia  are  planted  with'  shade  trees. 
The  planting  is  carried  on  under  the  supervi- 
sion of  the  "Stadt-Gaertnerei,"  an  office  hav- 
ing charge  of  public  parks,  etc.     The  follow- 


Combined    Concrete    Walk   and    Curb. 


ing  varieties  are  used  in  the  center  of  town  : 
Platanus  orientalis,  Robinia  pseudacacia  Bes- 
soniana,  Robinia  pseudacacia  monophvlla.  Tilia 
alba,  Acer  pseudoplatanus,  Aesculus  'hippocas- 
tanum  flore  plena,  Sophora  japonica.  In  addi- 
tion to  the  above  the  following  varieties  are 
used  in  the  outer  districts  and  on  highways : 
."Xcer  plantanoides  Schwedleri,  Acer  negundo, 
Acer  dasycarpum,  Tilia  platyphyllos,  Til'ia  vul- 
garis (intermedia),  Populus  nigra  fastigiata, 
Ulmus  montana,  Ulmus  vegeta,  Fra.xinus  exel- 
sior.  The  trees  are  generally  planted  at  in- 
tervals of  8  meters  {26  ft.).  Trees  with 
spreading  crowns  are  set  a  little  farther  apart, 
while  those  which  do  not  spread  are  planted 
nearer  together.  Trees  are  planted  with  great 
care.  The  ground  is  prepared  by  digging  a 
hole  about  6  ft.  square  and  3  ft.  deep,  which 
is  filled  with  the  earth  in  which  tlie  particular 
tree  prospers.  In  case  of  drought  trees  are 
thoroughly  watered  once  a  week  or  once  in 
tvvo  weeks.  The  branches  are  trimmed  in 
winter. 

Concrete  Gutter  for  Continuous  Crosswalk. 
— The  accompanying  ilustration  shows  a  pat- 
ented design  for  a  crosswalk  which  is  now 
being  used  to  a  considerable  extent  in  Chicago 
and  vicinity.  It  consists  of  an  outer  curb  or 
header  laid  parallel  to  and  6  ins.  to  9  ins.  from 
the  curb  proper  and  a  slab  spanning  the  gutter 
opening,  resting  in  recesses  provided  in  both 
citrb  and  header.  The  pavement  is  laid  flush 
with  the  header.  The  opening  nearest  the 
sewer  inlet  is  deeper  and  wider  than  the  op- 
posite end  and  may  range  in  depth  from  4  ins. 
to  9  ms.     For  the  ordinary  span  a  plain  con- 


templet  together  with  two  steel  dividing  plates 
similar  to  those  used  for  concrete  curbs  are 
required  for  the  construction  of  both  header 
and  slab.  The  cost  is  stated  to  average  little 
more  than  the  paving  it  displaces,  although 
when  used  outside  of  Chicago  a  small  royalty 
charge  is  made  by  the  owners  of  the  patent 
According  to  the  Universal  Bulletin,  70  of 
these  crossings  were  constructed  on  the  north 
side  of  Chicago  in  the  last  year  and  are  giving 
excellent  satisfaction.  The  rights  outside  of 
Chicago  are  controlled  by  Siewart-Callsen  Co 
aSf!-")  Milwaukee  Ave.,  Chicago,  III. 

Cutting  Pavements  With  Pneumatic  Ma- 
Chine. — Trials  were  made  at  Los  Angeles 
this  spring  by  the  Los  Angeles  Ry.  Co.  in 
cutting  street  pavements  with  a  pnematic  ma- 
chine. The  company  used  a  truck  equipped 
by  the  Rix  Compressed  Air  &  Drill  Co.  with 
a  gasoline  engine  and  compressors  and  by  the 
Hardsocg  Wonder  Drill  Co.,  Ottumwa,  la., 
with  a  pneumatic  machine.  The  experiment 
was  described  by  Mr.  A.  S.  E.  Beall  in  West- 
ern Engineering.  After  a  number  of  trials 
with  different  cutting  devices  on  the  asphalt 
and   concrete   a   chisel   tool,   4   ins.    wide,   and 


phalt  pavement  cut  had  been  laid  under  the 
latest  specifications.  The  results  of  the  ex- 
periment were  as  follows: 

One  Hardsocg  machine,  with  two  men  at 
15  cts.  each  per  hour,  cut  40  lin.  ft.  of  trench 
in  asphalt  per  hour,  the  cost  per  lin.  ft.  being 
.6ct. ;  one  Hardsocg  machine,  with  three  men 
at  15  cts.  each  per  hour,  cut  45  ft.  of  trench 
in  the  concrete  per  hour,  at  a  cost  of  1  ct. 
per  lin.  ft.  The  cost  of  the  plant  to  operate 
the  three  Hardsocg  machines  was  $1,600,  and 
the  three  machines  cost  $225,  making  a  total 
of  $1,825.  Interest  on  this  investment  at  G 
per  cent,  and  allowing  depreciation  at  10  per 
cent,  makes  $292  per  year.  On  the  basis  of 
300  working  days  in  the  year  interest  and  de- 
preciation would  amount  to  97  cts.  per  day  or 
12  cts.  per  hour  for  an  8-hour  day.  The  op- 
erating expenses  of  the  plant  were: 

__    .  ,^  Per  hour. 

5mgineer.   per  hour $0  30 

Feed  and  lubrication *      .35 

Total     Jo'ei 

Adding  the  12  cts.  per  hour  for  interest  and 
depreciation   brings   the   cost   to    77    cts.    per 


Concrete   Gutter  for   Continuous   Crosswalk. 


gads  of  l'/4-in.  steel,  18  ins.  long,  with  shanks 
on  each  to  fit  the  machines  were  used.  In 
removing  grouting  or  pavement  laid  under 
older  specifications,  the  minimum  figures  of 
actual  cost,  with  hand  labor,  per  lineal  foot  of 
trench  was  17  cts.  In  removing  pavement 
laid   under   the   latest   specifications   and   con- 


hour.  The  average  execution  per  hour  for 
one  machine  was  45%  ft.,  and  the  cost  of 
operating  the  plant  (77  cts.)  divided  by  three 
(the  number  of  machines  working)  gives  a 
cost  of  .56  ct.  per  lin.  ft.  of  trench  for 
plant   operation.     Summarizing  we  have : 

„   ...  ,    ,  Per  lin.  ft. 

Cutting  asphalt,    2   men    at    15   cts $0.0060 

Cutting  cement,  3  men  at  15  cts 0100 

Engineer    q()2'> 

Fuel  and  lubrication 00'4 

Interest  and   depreciation '.        '.ooiO 

Total     "ioioilS 

In  the  experiments  it  was  noticeable  that  sev- 
eral improvements  could  be  made  to  benefit 
the  operating  materially.  For  instance,  the 
men  used  for  this  work  were  Mexicans  from 
the  track  gang.  They  were  pick  and  shovel 
men  only ;  better  labor  would  give  better  re- 
sults. A  slight  rearrangement  could  be  made 
that  would  facilitate  the  work  bv  utilizing  the 
weight  of  the  men,  which  w^oiild  make  the 
work  very  light  and  assist  the  machine  ma- 
terially. When  the  work  was  being  finished,  a 
run  was  made  with  the  asphalt  cutters  in  con- 
crete, insteal  of  using  the  gads,  and  it  was 
found  that  they  worked  much  faster  and  bet- 
ter. No  doubt  a  number  of  such  improve- 
ments could  be  made  that  would  exoedite  the 
work  and  so  lower  the  cost. 


Concrete  Curb  for  Street  Stub  End. 


Crete  slab  of  4%-in.  thickness  is  used  or  a 
thinner  reinforced  slab  may  be  substituted 
where  the  opening  exceeds  1  ft.  This  con- 
struction is  practically  self-cleaning.  The 
slab  is  not  readily  displaced,  is  not  slippery 
and  is  easily  constructed  at  low  cost.     .-V  wood 


sisting  of  5  ins.  hydraulic  concrete  base,  1  in. 
asphalt  binder  and  2  ins.  asphalt  wearing  sur- 
face, the  actual  cost  per  lineal  foot  of  trench 
bv  hand  labor  was  20  cts.  These  figures  are 
based  on  a  trench  18  ins.  wide.  In  the  ex- 
periments of  the  Los  Angeles  Ry.  Co.  the  as- 


The  principal  cities  of  Rhineland  and  West- 
phalia are  to  hold  a  Congress  of  Municipal 
Methods  at  Dusseldorf,  Germany,  Sept.  23  to 
28.  The  object  of  this  congress  will  be  a  gen- 
eral exchange  of  opinions  and  the  discussion 
of  all  subjects  relating  to  methods  by  which 
the  greatest  deigree  of  perfection  in  city  build- 
ing and  management  may  be  attained.  ' 
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Some  English  Directions  for  Surfacing 

An  Existing  Road  With  Steam 

Rolled  Water-Bound 

Macadam. 

The  following  general  directions  w^r^  P''^": 
oared  for  the  Road  Hoard  of  Great  Br"f'"_^^> 
^sAdvisoo-  Engineering  Committee  and  we^e 
issued  bv  he  Board  m  the  form  of  a  pam 
phle  last  Decen,ber.  The  -l-ecfons  were  n 
iended  for  u..e  in  cases  where  a  "[>;/ "y^" 
coating  is  to  be  laid  with  steam  rolled  water 

bound  macadam  on  =>">• /°»<'/^V  Vacate 
proper    foundation    or    subcrust    of    adequate 

'^•■^aore  laying  the  new  surface  the jWckness 
of  the  old  crust  mcluding  the  tounaaiion 
should  be  ascertained  bv  opening  tr.atrenche. 
at  intervals  averaging  about   loO  ^-'/^s  apart. 

be   kept   with   plans   and   sections    for    futur>- 

"IfTpropcr  foundation  or. sub-crust  of  ade^ 
quate  thickness  does  not  exist,  or  if  the  roacl 
Tweak  at  the  haunches,  the  following  btcps 

^'7n''!hrc;te"of  heavily  tramcked  roads  the 
haunches  should  be  strengthened  ^"d  '^e  crus 
thickened  cither  with  stone  of  any  kind  suita 
lli  for  bottoming  work,  broken  to  a  gage  of 
from  .1  ins.  to  4  ins.,  or  with  hard  core,  chn- 
kers  or  other  suitable  materials,  according  to 
the  nature  of  the  subsoil.  In  some  cases, 
where  the  surface  of  the  broken  stone  after 
being  steam-rolled  is  sufficiently  smooth  for 
the  purpose  of  traffic,  it  may  be  possible  to 
allow'  the  bottoming  material  to  be  used  as 
the  wearing  surface  of  the  road  or  a  short 
period  not  exceeding  12  months,  if  it  is  im- 
portant for  financial  reasons  to  postpone  for 
Ihat  period  the  laying  down  of  the  final  sur- 
face coating  in  accordance  with  the  other 
provisions   contained   in   these   general   direc- 

*"Evcn  when  there  exists  a  good  natural  foun- 
dation, the  total  thickness  of  the  road-crust, 
including  the  old  and  the  new  m.icadam  a  ter 
consolidation   by   rolling,   should   not  be   less 
than  4  ins.     In  the  case  of  well-drained  sub- 
soil   which  cannot  be  materially  softened  by 
the '  infiltration    of    surface    water     the    total 
thickness,  including  the  new  consolidated  sur- 
face coating  as  well  as  the  sub-crust  and  foun- 
dations   (if   any)    should   not   under   ordinary 
circumstances  be  less  than  .i  ins.     In  the  case 
of   fairly  hard  clav  or  other  yielding  sub-soils 
the     total     thickness,    including     foundations. 
should  not  be  less  than  9  ins.     In  the  case  of 
soft  wet  clav  or  t)Og  or  marshy  siih-soil,  foun- 
dations of  a  special  character  may  be  required. 
The  thickness  of   the  new   surface  coating 
of    macadam    when    consolidated    by    rolling 
should  be  from  2  ins.  to  ^  ins.,  according  to 
the  traffic  requirements.     If  it  is  desired  that 
the  new  coating  should  have  a  greater  thick- 
ness than  3  ins.  when  consolidated  the  stone 
should  be  applied  in  two  coatings  separately 
rolled. 

The  finished  surface  should  have  a  cross- 
fall  of  I  in  24,  or  %  in.  to  the  foot.  If  the 
old  crust  is  not  sufficiently  thick  at  the  crown 
to  enable  this  cross-fall  to  be  obtained  when 
a  new  coating  of  the  thickness  above  men- 
tioned is  super-added,  the  old  surface  should 
he  left  intact  and  unscarificd.  and  the  thick- 
ness nf  the  new  coating  of  macadam  should 
be  increased  as  far  as  may  lit  necessary.  If 
the  crust  is  of  ample  thickms^,  but  the  cross- 
fall  excessive,  it  should  be  reduced  by  scari- 
fving  the  surface  and  removing  material  from 
the  crown  to  the  sides  orcvious  to  the  appli- 
cation of  the  new  coatine  The  material  so 
loosened  by  scarifying  should  he  screened, 
and  all  m.atcrial  finer  than  %  in.  should  be 
put  on  one  side  to  be  used  for  top  dressing 
during  rolling  operations. 

The  road  stone  for  the  new  surface  coating 
should  be  stone  of  approved  quality,  broken  as 
cubicilly  as  possible,  and  should  contain  about 
70  ner  cent  of  stone  which  will  pass  through 
a  2V4-in.  ring,  but  •.vhioli  will  not  pass  through 


.    1%-in    ring,   about  20  per  cent   which  will 
pass   through^'a   1%-in.   ring,  bttt  which  wU 

brr^T^^'^ti;inS^r.;:iSthfr^idue 

^'°-  f'^hf  % V^r'^d  Tc'r'L'n!  ^     ulf  be^S 
::p\rate':nJ^used"as  l"top '  dressmg  during 

'"^^!  sTn"  mus^t  be  spread  by  careful  men 
selected  for  their  knowledge  and  experience 
of  such  work,  as  the  durability  and  evenn  ss 
of  vvcar  of  he  surface  obtained  by  .tean  - 
rolled  coatings,  greatly  depend  on  judic  o 
uniform  spreading.  The  )^hole  of  the  stone 
should  be  turned  over  m  the  Pr°«\^,.°^. 
spreading.  Care  must  be  taken  not  to  allow 
he  ton!  to  be  tipped  upon  the  road  close  to 
he  point  of  spreading,  as  this  Prevents  a 
t  orough  turning  over  of  the  material  in  the 
a  rol'spreadinl.  When  stones  are  trans- 
ported by  rail  or  by  road  over  '""S  '''f'^""^. 
[he  different  sizes  of  .stone  are  .able  to  sep 
arate  themselves,  and  it  is  important  that  dur 
ing  the  act  of  spreading  they  shou  d  be  well 
mfxed  so  as  to  obviate  the  possibility  of  hav- 
ing larger  stones  on  some  parts  ot  the  roac, 
and  smaller  stones  on  other  parts. 

1  ton  to  cover  8  to  9  sq.  yds.  may  be  taken 
as  an  average  quantity  required  to  give  a 
consolidated  thickness  of  •'^.ins 

When  stones  are  spread  m  thick  coatings  so 
that  1  ton  covers  less  than  8  yds.,  there  is  a 
greater  liability  to  unequal  consolidation,  in- 
asmuch as  stones  are  pushed  in  front  of  the 
roller  until  the  roller  surmounts  them  and  thus 
a  corrugated  or  wavv  surface  is  formed. 

The    rolling    should    be    carried    out    by    a 
roller   of   a   weight   of   about    10   tons.     This 
must  be  in  charge  of  a  skilled  driver  who  has 
been   speciallv  trained   for  the  purpose.      Ihe 
macadam   should  be   consolidated  by   starting 
the  work  at  the  sides  and  gradually  working 
towards    the    center.      No    water    or    binding 
should  be  applied  until  dry  rolhng  has  been 
carried   out  to   a  sufficient   extent  to   form   a 
smooth    hard  surface  with  the  correct  cross- 
fall,  with   the   stones   well   knit   together   and 
showing    their    faces    on    the    surface.      The 
cross    section    of    the    newly    rolled    surface 
should  be  frequently  checked  by  the  use  of  a 
long  straight-edge  and  level  to  insure  that  the 
cross-fall    of    1    in   24    is    correctly    obtained. 
Xo  spreading  or  rolling  is  to  he  carried  out 
in  frosty  weather.     When  the  road  cannot  be 
entirely' dosed  to  traffic  care  should  be  taken 
to    minimize    inconvenience    to    the    traveling 
public   during   the   progress   of   the   work   by 
coating   one-half   of   the   width   at   one   time. 
Xo  unrolled  stone  should  be  left  on  the  road 
over  night.    Care  should  be  taken  not  to  leave 
a  vertical  or  steep  edge  of  the  new  coating,  but 
the  edge  should  be  thinned  out  so  as  to  afford 
an  easy  passage  from  the  new  coating  to  the 
old  surface.     Notice  boards  warning  the  pub- 
He    that   steam    rolling    work    is    in    progress 
should  be  placed  at  reasonable  distances  from 
each  end  of  the  work. 

The    binding    material    should    be    the    best 
reasonably  obtainable.     It  should  be  either  of 
the  same  material  as  the  new  coating,  or  of 
granite,  limestone,  or  slag  chippings  or  failing 
these  suitable  pit  gravel,  and  the  largest  stone 
in  it  should  not  exceed  %  in.  in  its  greatest 
•dimension.     The  binding  material  is  not  to  be 
applied    until    the    stones    have    been    tightly 
rolled  as  above  described.     It  should  then  be 
spread,  watered  and   swept  over  the  surface 
during  the  final  rolling  operations,  working  it 
from  the  channels  towards  the  center   so   as 
to    fill    the    interstices    or    voids   between    the 
rolled  stones.    Care  should  be  taken  not  to  use 
more  binding  material  or  water  than  is  abso- 
lutely necessary  to  insure  proper  consolidation. 
The  success  of  water-bound  steam  rolling  so 
greatly   depends   on   the   quality   and   quantity 
of    the    binding    material    used    that    extreme 
care  should  be  taken  in  its  selection  and  ap- 
plication. 

In  some  cases  it  is  advisable  that  a  steam- 
rolled  w-ater-bound  macadam  surface  should 
be  lightly  w-atered  and  re-rolled  from  a  week 
to  a  fortnight  after  the  first  rollinjr. 

A  careful  daily  record  should  be  kept  of  all 
particulars  of  the  work,  the  number  of  men 
employed,  the  time  occupied,  the  quantity  of 


material  used,  the  area  of  new  coating  finished 
^,j  also  of  the  state  of  the  weather  and  other 

"^In  oreparing  for  the  reconstruction  of  roads 
which  re'^uire%  preliminary  examination  and 
^e  forma^i^n  of  contour  before  a  steam-ro  led 
macadam  surface  can  be  satisfactorily  applied 
^o  them  attention  should  be  given  to  the  fo  - 
lowing  points  and  careful  records  kept  for  fu- 

"¥he1dat"v:  levels  of  the  intended  road  sur- 
face  and  that  of  the  adjoining  lands. 

The  means  of  disposing  of  surface  water  by 
drainage. 

The  nature  of  the  fences. 

The  width  of  the  carriageway  and  the  lull 
width  between  fences 

The  gradients  of  the  road 

ihe  character  and  condition  "^ /ll^^^^'^'" 
ing  carriageway  and  indications  of  any  spe- 
cial features  of  weakness  or  wear. 

The   cross-section   of    road    from    fence   to 

*The  material  previously  used  for  surfacing 
work  and  most  readily  obtainable  for  road 
construction  and  the  cost  thereof. 

The  requirements  as  to  foundations. 

The  points  at  which  on  account  of.  soft  wet 
clay  or  bog  or  marshy  sub-soil  special  means 
are  to  be  adopted.  Good  resuks  can  be  ob- 
tained in  some  cases  by  supporting  the  road 
crust  on  a  layer  of  dry  ashes  or  clayey  gravel 
or  by  spreading  heather  or  f^'gg"'^-  'j  ^/.  " 
each  case  local  circumstances  and  conditions 
must  determine  the  means  to  be  adopted. 

Whether  it  is  desired  to  have  foot-paths 
on  one  or  both  sides  of  the  road. 


Brick  Paving  in  Holland.— The  following 
notes  on  brick   paving  in   Holland  have   been 
laken  from  a  book  issued  by  the  Netherlands 
\ssociation    of     Brick     Manufacturers;      The 
method  in  use  in  the  Netherlands  for  paving 
with  brick  is  very  simple.     A  casing  is  made 
to  such  a  depth  as  to  bring  the  street  to  the 
required  level,   after  which  a  bed  of   sand   is 
laid   of    from   10   to  20   centimeters    in   thick- 
ness   and  upon  this  the  bricks  are  placed.   1  he 
arch'  should  not  be  more  than  one-hftieth  or 
one-sixtieth  of  the  width  of  the  street.      Ihe 
net  cost  of  paving  with  bricks  on  a  foundation 
of  sand,  on  a  superficies  of  one  metre  square, 
is    according  to  thickness  of  the  bed  of  sand. 
tlie   condition   of   the   subsoil,   the  location   of 
the  brickyard,  from  1.60  to  2  florins   (a  florin 
is  about  40  cents).     A  skillful  paver  can  pave 
about  seven  metres  an  hour  if  he  has  a  helper 
to  pass  the  bricks  to  him.    The  prices  of  bricks 
themselves  vary  according  to  their  dimensions 
and  the  place  where  they  are  made.     The  fol- 
lowing are  approximate  figures:     Bricks  from 
the  Waal,  .5y2xll-x22  centimetres,  Ui  florins  a 
thousand,  8.5  pieces  to  the  square  metre :  bricks 
from  the  Rhine,  4y2x9xl8,  11  florins  a  thou- 
sand, 120  pieces  to  the  square  metre :  bricks  of 
the  Yssel  (these  are  all  rivers  in  The  Nether- 
lands),   4x7xl(i,    7    florins    a    thousand,     1-50 
pieces  to  the  square  metre. 


Swedish  Experiments  with  Peat   Fuel.y- 

Experiments  have  been  made  lately  in 
Sweden  with  peat  from  bogs  in  the  north- 
ern part  of  the  country.  The  peat  was 
permitted  to  dry  one  summer  and  was  then 
crushed  to  a  fine  powder.  This  is  further 
dried  in  ovens  containing  several  sections, 
the  hottest  section  being  on  top.  Heating 
requires  20  minutes,  which  makes  the  pul- 
verized peat  black  and  reduces  the  water 
content  to  15  per  cent.  The  ovens  have 
a  capacity  of  25  tons  daily,  and  are  fired 
with  the  powder,  which  sells  at  the  factory 
for  $2.27  per  ton.  It  may  also  be  used  for 
boilers,  and  the  state  railway  authorities 
are   experimenting  with   it. 


Venezuela  has  adopted  the  metric  as  the 
official  system  of  weights  and  measures, 
and  has  made  its  use  obligatory  in  the 
courts  and  other  public  offices.  An  excep- 
tion is  made  in  the  case  of  documents  orig- 
inating in  a  foriegn  country,  where  the 
money,  weight  and  measure  of  the  country 
of  origin  may  be  expressed. 
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Methods  and   Cost  of   Construtcing   a 

Pumping  and  Lighting  Station 

at  Kilbourn,  Wis. 

Contributed  by  R.  G.  Walter,  Resident  Engineer 

Wisconsin    River   Power  Co., 

Prairie  du  Sac,  Wis. 

The  village  of  Kilborun,  Wis.,  with  a  popu- 
lation of  about  1,100,  is  situated  on  the  Wis- 
consin River  in  the  midst  of  the  famous  Dells. 
The  early  supply  of  water  was  obtained  from 
a  small  plant  located  in  the  heart  of  the  vil- 


Power  Co.  was  put  in  operation  .\ugust  2, 
1909,  but  unavoidable  delays  prevented  start- 
ing construction  of  the  new  lighting  and 
pumping  station  until  November,  1909.  It 
was  therefore  necessary  that  the  old  plant 
be  continued  in  operation  until  such  time  as 
the  new  plant  could  be  completed,  and  several 
temporary   expedients   were   employed. 

The  old  plant  consisted  of  a  one-story  brick 
building  and  the  following  machinery;  one 
Fairbanks  Morse  12x7xr2-in.  duplex 'pump ; 
one  Smith  Vale  9xl4x8%xl2-in.  compound  du- 
plex pimip :  two  covered  wells  20  ft.  in  diam- 


'n^iCmij 


Fig.   1 — Plan  Showing   Location  of  Old  and    New   Plants. 


lage.  with  the  river  as  its  source.  As  the  con- 
sumption increased  the  plant  proved  inade- 
quate for  the  demand  and  the  pokition  of  the 
river  water  by  sewage  from  above  rendered 
it  not  entirely  satisfactory,  and  about  1902  a 
second  pumping  station  combined  with  a  new 
lighting  plant  was  constructed  on  the  bank 
of  the  river. 

During  the  years  1907  to  1909  the  South- 
ern Wisconsin  Power  Co.,  constructed  its  hy- 
dro-electric plant  one-half  mile  below  the  site 
of  the  pumping  station.  The  municipal  light- 
ing and  pumping  plant  was  located  on  com- 
paratively low  ground  and  during  the  high 
water  of  1905  the  station  was  inundated  for 
several  days.  The  increased  height  of  the  wa- 
ter due  to  the  backing  up  by  the  dam  con- 
structed by  the  Southern  Wisconsin  Power 
Co.  would  cause  the  plant  to  be  entirely  sur- 
rounded by  water  at  all  times. 

Conferences  between  the  Southern  Wiscon- 
sin Power  Co.'s  officials  and  the  village  board 
and  its  engineer  were  held  to  adopt  some' 
scheme  for  safeguarding  the  water  supply  of 
the  community.  Tvi-o  plans  were  discussed  to 
accomplish  this  purpose;  one  was  to  protect 
the  present  supply  by  encasing  the  upper  part 
of  the  wells  with  concrete  walls.  The  sand 
stone  in  this  vicinity  is  covered  with  only  a 
few  feet  of  earth  and  in  this  plan  it  was  the 
intention  to  start  the  concrete  walls  on  the 
rock  and  carry  them  above  any  anticipated 
high  water.  The  entire  site  was  to  be  filled 
with  sand  a  sufficient  height  to  bring  it  above 
flood  waters.  It  was  expected  that  this  pro- 
tection would  efifectuaHy  shut  out  all  river  wa- 
ter and  preserve  the  purity  of  the  supply. 
Popular  prejudice  against  this  plan  made  it 
necessary  to  abandon  the  idea  and  build  an 
entirely  new  plant  located  on  higher  ground. 
The  accompanying  plan.  Fig.  1  shows  the  lo- 
cation of  the  old  and  new  sites. 

TEMP0R.^RY    PLANT    USED    DURING    CONSTRUCTION. 

The  power  plant  of  the  Southern  Wisconsin 


eter  and  2.5  ft.  deep  with  a  6-in,  well  in  the 
center  drilled  to  a  depth  of  100  ft.;  one  125 
hp.  boiler;  one  50  hp.  boiler;  one  National 
Electric  .JU  kw.  generator;  one  National  Elec- 
tric 3  kw.  e.xciter,  and  a  75  hp.  Erie  City  Iron 
Works  engine. 


operated  in  this  manner  until  October,  when 
the  lighting  engine  became  seriously  dainaged. 
The  electric  plant  of  the  Southern  Wisconsin 
Power  Co.  being  in  operation  it  was  decided 
to  install  a  75  hp.  motor  which  would  be  used 
ultimately  in  the  new  plant,  to  operate  the 
generator. 

Unusually  heavy  rains  in  November  and  De- 
cember caused  the  river  to  rise  about  5  ft., 
putting  the  water  over  the  grates  of  the  old 
boilers  and  the  cold  weather  following  pre- 
vented the  use  of  the  long  steam  connecting 
the  100  hp.  boiler  and  pumps.  A  considerable 
reduction  in  head  and  consequent  loss  of  pow- 
er in  the  Southern  Wisconsin  Power  Co.'s 
plant  would  result  if  the  gates  in  the  dam 
were  lowered  so  as  to  make  the  operation  c» 
the  old  plant  nossible,  and  it  was  necessary 
that  a  boiler  be  supplied  in  order  to  maintain 
the  water  supply.  The  earthen  embankment 
having  been  previously  placed,  offered  a  loca- 
tion for  a  boiler  near  the  pumps.  VV^ork  was 
started  at  7  a.  m.,  tearing  down  the  shed  cov- 
ering the  100  hp.  boiler  placed  at  the  tem- 
porary lighting  plant  and  other  men  were  run- 
ning a  steam  line  out  to  a  point  selected  for 
the  boiler  on  Illinois  avenue.  At  10  a.  m.,  a 
traction  engine  was  attached  to  the  boiler, 
which  was  mounted  on  skids,  and  in  the  course 
of  three  hours  the  boiler  had  been  moved  in- 
to position  a  distance  of  825  ft.  The  60-ft. 
stack  was  erected  and  the  steam  connections 
made  and  by  4  p.  m.  a  fire  had  been  started 
under  the  boiler. 

CONSTRUCTION    OF    NEW    PLANT. 

The  plans  as  adopted  for  the  new  plant 
called  for  a  new  location  on  higher  ground, 
which  would  put  the  station  above  the  river 
at  all  times.  New  wells  were  to  be  drilled  and 
electrically  operated  pumps  were  to  be  pro- 
vided in  duplicate,  while  the  old  50  kw.  gen- 
erator was  to  be  driven  by  a  75  hp.  motor. 

Wells. — A  contract  was  entered  into  on 
Sept.  11,  1909,  for  the  drilling  of  the  two  new 
wells  with  the  following  prices ;  the  first  150 
ft.  of  each  well  to  be  12  ins.  in  diameter  at 
$1.85  per  foot,  the  next  250  ft.  to  be  8  ins.  in 
diameter  at  $1.50  per  foot,  and  the  next  200 
ft.  of  8-in.  hole  at  $1.75  per  foot  if  it  was 
found  necessary  to  go  that  deep  in  order  to 
furnish  the  required  amount  of  water,  namely 
375  gals,  per  minute  from  each  well.    The  con- 
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The  floor  of  the  boiler  and  engine  room  was 
slightly  above  the  normal  level  of  the  river 
with  the  dam  constructed,  while  the  pumps 
were  located  in  a  pit  about  10  ft.  lower,  so 
that  they  would  always  be  submerged.  .\  slight 
raise  in  the  water  would  cover  the  floor  of  the 
boiler  and  engine  room.  The  engine  and  gen- 
erator were  therefore  moved  to  a  temporary 
plant,  indicated  on  the  plan,  about  -100  ft.  from 
the  old  site.  Both  pumps  were  placed  on 
temporary  foundations  about  5  ft.  above  the 
normal  level  of  the  water.  A  100  hp.  boiler 
was  installed  in  the  temporary  lighting  plant 
and  a  steam  line  suspended  from  a  cable  was 
carried  from  the  boiler  to  the  pumps  located 
in  the  old  plant.  The  old  boilers  were  undis- 
turbed and  it  was  the  intention  to  use  them  in 
supplying  steam  to  the  pumps  at  such  times 
as  the  water  was  low  enough  to  permit,  and 
the  100  hp.  boiler  installed  was  used  to  sup- 
ply steam  for  the  lifhting  engine  and  in  case 
of  high  wafer  it  would  furnish  steam  for  the 
pumps.  The  walls  of  the  covered  wells  were 
raised  with  brick  work  and  plastered  on  the 
outside  to  prevent  the  river  water  from  en- 
tering during  freshets. 

All  of  this  work  was  done  during  the  sum- 
mer of   1909   and   the   plant   was  successfully 
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Fig.   2— Air   Lift   Installation   for  Well   Test- 
ing. 

tract  called  for  drilling  the  first  well  to  a  depth 
of  about  400  ft.  and  then  allowing  time  for 
a  test  to  be  made  on  the  yield  and  in  case  of 
an  insufficient  supplv  the  well  was  to  be 
drilled  an  additional  200  ft. 
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The  first  well  was  drilled  to  a  depth  of  3(8 
ft.  by  Oct.  20.  1909.  Allowing  for  the  time  it 
took  to  get  the  machine  in  place  and  rigged 


foot  consisted  of  very  compact  sand  verging 
on  a  soft  stone  making  an  exceptionally  good 
fonndation  for  the  floor  of  the  reservoir.  Ihe 
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Fig.  3— Results  of   Capacity   Test  of   Wells. 


up  it  took  25  days  of  drilling  to  reach  this 
depth  or  an  average  of  15.1  ft.  per  day.  The 
labor  charges  amounted  to  $-3.75  per  day  when 
drilling. 

I'reparations  were  being  made  for  testing 
the  yield  of  the  well  while  the  drilling  was 
progressing.  .A  9%-in.  Wcstinghouse  loco- 
motive type  air  compressor  was  placed  near 
the  well  and  a  30  hp.  vertical  boiler  was  in- 
stalled to  furnish  the  steam.  Forty  feet  of  6- 
in.  spiral  riveted  pipe  was  lowered  into  the 
well  and  an  1%-in.  air  pipe  was  connected 
into  it.  The  6-in.  pipe  discharged  into  a  weir 
box  provided  with  a  hook  gage  for  reading 
the  head  of  water  on  the  weir.  The  reduction 
in  the  water  level  was  measured  by  means  ot 
air  pressure  and  a  gage  which  had  been  pre- 
viously tested.  A  %-in.  pipe  of  known  length 
was  lowered  into  the  well  and  connected  at 
the  top  to  hand  air  pump  and  gage,  as  shown 
on  the  drawing,  Fig.  2. 

The  pressure  was  raised  sufficiently  to  force 
all  the  water  out  of  the  lower  end  of  the  pipe 
and  noting  the  gage  reading  the  height  of  the 
water  above  the  lower  end  of  the  pipe  could 
be  calculated.  \  reading  was  taken  of  the 
water  level  before  pumping  and  then  the  com- 
pressor was  started  and  allowc<l  to  run  at 
about  one-half  capacity  for  three  hours  and 
the  water  levels  were  read  at  frequent  inter- 
vals. .As  soon  as  the  water  remained  at  a 
constant  level  for  some  time  it  was  noted  and 
the  pump  shut  down,  .\fter  allowing  the  wa- 
ter to  reach  its  normal  level  the  compressor 
was  started  at  full  capacity  and  readings  on 
the  water  level  were  repeated.  During  both 
runs  a  record  was  kept  of  the  hook  gage  read- 
ings and  the  flow  of  water  subsequently  com- 
puted. 

The  results  of  this  test  were  platted  to  de- 
termine the  water  level  when  pumping  the  re- 
quired amount  of  .375  gals,  per  miiuite.  A  re- 
dir-tj.n  of  30  per  cent  was  assumed  when 
'  ii  .'..lis  were  being  pumped  and  the-  results 
.11.  imlicatcd  on  the  diagram.  Fig.  3.  The 
tests  showed  that  the  yield  of  the  wells  at  this 
depth  would  be  sufficient  for  the  guarantee. 
During  the  time  that  the  computations  wero 
being  made  the  well  had  been  carried  to  a 
depth  of  390  ft.,  and  as  snon  as  the  results 
were  known  work  was  started  on  the  second 
well  and  this  was  drilled  to  a  depth  of  384 
ft.  at  about  the  same  rate  as  the  first  well. 

Resen-nir. — Work  was  started  on  the  exca- 
vation of  the  reservoir.  Fig,  t.  on  Nov.  I.  No 
frost  was  in  the  ground  and  the  work  was 
pushed  as  rapidly  as  possible  to  escape  cold 
weather.  Two  teams  with  slip  scrapers  and 
an  extra  man  were  used  for  all  the  excavation 
except  the  trimming  which  was  done  by  hand 
All  the  excavation  except  the  last  foot  was 
made  in  loose  sand  ea.Mly  handled.     The  last 


excavation  was  completed  on  Nov.  5  and  the 
concrete  floor  was  placed  immediately  there- 
after. 

On  account  of  the  small  amount  of  concrete 
to  be  placed  it  was  essential  that  the  form  cost 


be  kept  as  low  as  possible  and  for  this  rea- 
son it  w-as  decided  to  build  one-half  of  the  res- 
ervoir full  height  at  first  and  then  with  the 
same  lumber  build  the  other  half.  One  inch 
sheeting  bent  to  the  circle,  was  used  with  ver- 
tical posts  spaced  24  ins.  centers,  and  suitable 
bond  boxes  were  placed  at  each  end.  The 
sheetirg  was  later  used  as  roofing  for  the  res- 
ervoir. 

K  considerable  portion  of  the  concrete  was 
placed  during  cold  weather  necessitating  heat- 
ing the  material  and  consequently  increasing 
the  cost.  The  gravel  used  was  a  local  prod- 
uct and  this  w^as  mi.xed  with  crushed  lime- 
stone. The  gravel  and  stone  were  placed 
around  a  large  pipe  in  which  a  fire  was  built 
to  heat  them. 

The  following  is  a  subdivision  of  the  cost 
of  excavating  for  and  constructing  the  reser- 
voir ; 

Excavation: 

Loose  sand,  no  frost. 
Distance    moved,    100    ft..    252    cu.    yds.    at 

$0,154     ,;•»   »»•'' 

Concrete;    (Floor   20.7    cu.    yds.,    walls 
35.1  cu.  yds.,  total  75.8  cu.  yds.): 

Building  and  removing  forms »  »S'Ji 

Labor  mixing  and  placing  concrete 130.62 

Gravel,  4S  yds.  delivered  at  $1.40 67.20 

Crushed  rock,   3S  yds.   at  $1.25 47.60 

Cement.  90  bbls.  at  $1.20 108.00 

Hauling  90   bbls.    cement   1   mile 6.30 

Hauling    form    lumber 8.60 

Hauling  and  weighing  38   yds.   rock 27.28 

Nails  and  hardware  for  forms....' 8.60 

Coal    for  pumping  water  and   heating 4.00 

New  lumber  for  forms 30.00 

Old  lumber   30.00 

Total     ;. $538.04 

Price  per  cu.    yd 7.10 

Roof  of  Reservoir; 
Truss  timbers    $  12.84 


Plan  of  Reservoir  and  Power  House. 
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Lumber   for    roof 64.60 

Paroid  rooflng  11  squares  at  $3 33.00 

Anchor    bolts    and    nails 8.25 

Blacksmith  work  and  coal 12.50 

Carpenter  work    65.27 

Haulins    material    70 

Total    $195. 1« 


3  25    hp.    Allis-Chaliners    motors.    2,200 

volts     1,959.00 

11  oil  switches.  Type  F,  Form  K,  14  G.  E. 
1  75     hp.     AUls-Chalmers    motor,     2,200 

volts,  and  compensator  with  switch      680.00 

Suction  and  discharge  piping 475.00 

Installing  suction  and  discharge  piping.        64.96 
Installing  four  pumps 109.00 


.j„jww«^: 
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future  River  Connection.;. 
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(,  ^Fig.  5 — Section  Through  Power  House  and    Reservoir. 


Power  House. — Work  was  started  on  the 
power  house,  Fig.  4,  during  the  latter  part  of 
November  and  continued  on  such  days  as  the 
weather  would  permit,  until  completion.  The 
concrete  was  handled  in  the  same  manner  as 
the  reservoir  and  all  material  was  heated  for 
the  brick  work.  The  interruptions  due  to  cold 
weather  and  stormy  days  added  considerably 
to  the  cost  of  the  work.  The  subdivision  of 
the  cost  of  constructing  the  power  house  is 
given   below : 

Earth  Work:  .     o  ia 

Excavating  for  foundation,   12   cu.   yds »     S.IU 

Filling  under   Hoor.   62  cu.   yds • 13.b9 

Total     »  21-79 

Concrete: 
Building    and    removing    forms    for    foun- 

dation    • »  12.27 

Labor  placing   concrete.   29   cu.    yds b9.bu 

Gravel,  16  cu.  yds.  at  $1.40 2-.40 

Crushed  rock,   12   cu.   yds.  at  $1.2o 15.00 

Hauling   and    weighing    rock »-64 

Cement,  31  bbls.  delivered  at  $1.27 39.3^ 

Total    '^^I'l! 

Cost  per  cu.  yd 5.  .6 

Brick  Work:    ..  .„„„„- 

Laying    27.000    brick $222.92 

Hauling  27,000    brick   one  mile 83. ib 

Lime,    53    bushels    at    S0.30 15.90 

Hauling  sand   (or   mortar 7.00 

Scaffold     „  6.16 

Brick,    27,000   at   $9 243,00 

Coko  for   heating ■       o'^ 

Total     »536.0S 

Cost   per    thousand   in   place 19. 8a 

Roof  of  Power  House: 

Trues  timber   '.JaJI 

Lumber    for    roof 1  „  „„ 

Paroid  roofing.  23  squares  at  $3.00 69.00 

Blacksmith  work  and  coal 1    „X 

Hardware    moin 

Carpenter  work    2?  ,2 

Placing  roofing    21.18 

Total     $413.66 

Windows  and  Doors; 
7    double    windows,     1     double    door.     1 

single  door. 

Windows,   doors  and  frames $  96.00 

Sash    weights    4.90 

Sash   cord    1-30 

Sash   lifts   and   locks -60 

Bolts,   locks  and  butts  for  doors 3.65 

Carpenter    work     13.42 

Total     $119.87 

Gutters  and  down  spouts  erected 33.00 

Machinery. — The  pumping  machinery  was 
installed  in  duplicate  and  was  purchased  new. 
The  switchboard  and  .50  kw.  generator  used 
in  the  old  plant  was  placed  in  the  new  build- 
ing and  the  75  hp.  motor  above  referred  to, 
was  used  to  operate  the  generator. 

Alternating  current  is  used,  25  cycles.  2,200 
volts  and  each  motor  is  equipped  with  two 
oil  switches,  one  for  starting  and  one  for  run- 
ning. For  starting  the  voltage  is  reduced 
by  a  single  compensator  connected  to  buss  bars 
serving  all  the  starting  switches. 

Cost  of  Machinery  and  Equipment: 

2  deep  wells  and  casings $1,460.00 

2  Advance    Steam    Co.    duplex    pumps,  _ 

geared  71^x10  in..  385  gals,  per  min.  1,20. .60 
2  Keystone   deep   well   pumps  and   cas- 
ing pipe.  110  ft.  long  each,  9x18  in.   2,700.00 
2  50    hp.    Allis-Chalmers    motors,    2.200 
volts     


Installing  motors    21.48 

Installing  switches,  busses  and  supports  162.62 

Installing  switchboard  and  connections.  148.50 

Cost  of  meters  and  accessories 114.89 

One  panel   switchboard 25.00 

Wire    and    fittings 145.56 

Total     $9,279.51 

Eight-Inch  Water  Main. — To  connect  the 
new  plant  with  the  existing  main  it  was  nec- 
essary to  lay  about  1,300  ft.  of  8-in.  cast  iron 
water  pipe.  The  greater  portion  of  the  pipe 
was  laid  along  Illinois  Ave.  in  a  sand  fill  made 
the  previous  summer.  The  sand  was  quite 
fine  and  caved  badly  but  as  all  the  pipe  laying 
was  done  after  Dec.  1,  there  was  about  18 
ins.  of  frost  in  the  ground.  At  night,  fires 
were  built  on  the  ground  12  ft.  apart.  This 
took  out  the  frost  and  a  hole  6  ft.  long  and  3 
ft.  wide  was  easily  dug  to  within  a  foot  of 
the  required  depth.  The  balance  of  the  dis- 
tance was  tunnelled  and  it  was  found  that  the 
frozen  earth  prevented  caving.  Only  enough 
trench  was  excavated  for  each  day's  work  and 
back  fill  followed  closely  behind  the  calking. 
One  man  dug  out  the  last  foot  just  ahead  of 
the  pipe  laying.  To  protect  the  calker  and 
prevent  small  caves  two  planks  were  placed  on 
each  side  of  the  tiench  and  securely  braced.  In 
this  manner  no  trouble  was  experienced  with 
the  material  caving. 

The  pipe  line  was  carried  across  a  concrete 
bridge  and  protected  in  a  manner  indica'ed 
by  Fig.  0.  The  pipe  line  is  on  the  main  to  the 
water  tower  and  as  pumping  occurs  only  about 
four  hours  during  the  day  the  water  remains 
stationary   for   some   time.     Temperatures   as 


ing  made.  Sunday  was  selected  for  this  work 
and  the  trench  had  been  previously  excavated 
and  at  7  a.  m.  the  water  tower  being  full, 
the  valve  was  closed  between  the  point  of  con- 
nection and  the  tower.  A  valve  was  opened 
in  the  old  station  draining  the  pipe  where  it 
was  to  be  disconnected.  A  fire  was  built  un- 
der one  of  the  old  joints  and  a  section  of  pipe 
removed  by  cutting  ofif  one  end  with  a  cold 
cutter.  The  T  and  sleeve  were  inserted  and 
six  joints  poured  and  calked.  At  11:30  the 
same  morning  all  the  connections  had  been 
made  and  the  pressure  was  turned  on  and  no 
leaks  were  found  in  any  of  the  pipe.  The  cost 
of  laying  the  8-in.  main  was  as  follows : 

Pipe  laid.  107  pieces;  1  valve,  four  90°  ells, 
four  45"  ells,  joints  poured,  116. 

Jute.  60  lbs $        2.85 

Lead,    1,550    lbs 84.05 

8-ln.    valve   and   box 23.15 

110  lengths  pipe  and  four  90°  ells 947.62 

Four    45°    ells 17.60 

1    tee    8.32 

Freight    on    above 141.S9 

Total  coat  of  material $1,225.17 

Labor  laying  pipe,  trenching  and  back- 
fill     $    332.70 

Hauling  and  unloading 35.00 

Shovel  and  hardware 6.83 

Total  cost  of  laying $    374.53 

Cost  per  foot $        .286 

Connecting  to   old   main $      22.15 

Material  and  freight $1,225.17 

Labor  laying,   etc 374.53 

Connecting  to  old   main 22.15 

Total  cost  of  main $1,621.85 

Cost   per  foot $        1.24 

No  allowance  is  made  in  any  of  the  cost 
data  for  superintendence,  and  labor  was  fig- 
ured on  the  following  basis,  common  labor 
20  cts.,  brick  layers  50  cts.,  team  and  driver 
4i'i  cts.  and  foreman  30  cts.  per  hour. 

All  of  the  work  except  the  drilling  of  the 
wells  was  done  by  force  account  by  the  Sou**-  • 
ern  Wisconsin  Power  Co.  and  plans  and  speci- 
fications were  prepared  in  the  office  of  Daniel 
W.  Mead,  Madison,  Wis.,  Chief  Engineer, 
Southern  Wisconsin  Power  Co.  The  writer 
was   in  charge  of  the  construction  work. 

Estimated  Comparative  Costs  of  Sprin- 

ling    Filter    Beds    With    Fixed 

Sprays   and   Revolving 

Sprinklers. 

Although  sprinkling  filter  bacteria  beds  fed 
by  revolving  sprinklers  have  had  only  an 
experimental  application  in  the  United  States 
they  have  been  installed  at  several  points  in 
Canada,  namely,  Regina,  Lethbridge  and  Cal- 
gary, and  they  are  being  e.xtensively  used  in 
England.  In  England  there  is  a  difference  ot 
opinion  between  engineers  as  to  the  relative 
merits  of  the  fixed  spray  and  traveling  dis- 
tributor types  of  feed.  The  question  of  com- 
parative cost   is  often  the  deciding   factor  in 
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Pig.  6 — Pipe   Line   Insulation   and    Bridge    Crossing. 


low  as  35°  below  zero  have  been  reported  and 
no  bad  results  have  occurred. 

The  pipe  laying  was  completed  with  the 
exception  of  connecting  to  the  old  main  by  the 
last  of  January.  .-Vhout  the  first  of  March 
after  the  new  pumps  had  been  thoroughly 
tested  the  connection  was  made  to  the  old 
main.  To  do  this  it  was  necessary  to  depend 
upon  the  water  tower  supplying  the  required 
water  during  the  time  the  connection  was  be- 


choosing  between  the  two  types.  When  placed 
on  a  fairly  comparable  basis  of  design  there 
seems  to  be  little  difVerence  in  cost,  as  indi- 
cated in  a  paper  by  Reginald  Brown,  .Assoc. 
M.  Inst.  C.  E.,  before  the  .Association  of  Man- 
agers of  Sewage  Disposal  Works,  as  reported 
in  "The  Surveyor."  The  costs  given  are,  of 
course,  based  on  the  current  average  prices 
for  labor  and  material  in  England.  The  de- 
signs, as  described,  are  not  intended  to  gov- 
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cm  an  actual  construction  in  some  matters  of 
minor  detail,  but  arc  drawn  up  for  the  pur- 
pose of  makmg  a  fair  comparison  between  the 
estimated  costs  of  the  two  types.  Round 
numbers  were  used  in  converting  the  cost 
figures  to  the  United  States  units.  The  gen- 
eral design  is  fairly  representative  of  present- 
day  English  practice.     The  paper  follows : 

It  is  not  the  intention  of  the  author  in 
writing  these  notes  to  enter  into  a  lengthy  dis- 
course on  the  merits  and  demerits  of  these 
types  of  distributor  for  sewage,  but  simply  to 
bring  before  the  members  of  the  association 
a  few  facts  on  the  comparative  costs  of  each 
system.  The  author  has  often  heard  it  stated 
that  fixed  sprays  can  be  constructed  very 
much  cheaper  than  revolving  sprinklers,  and 
as  he  is  not  biased  in  favor  of  one  or  the 
other,  he  decided  to  work  the  question  out  for 
himself,  and  give  the  results  to  the  association. 
Conslructioii  of  a  Comparative  Inslallation. 
— The  author  decided  to  adopt  a  unit  for  com- 
parison of  eight  80-ft.  diameter  percolating 
filters,  on  which  special  revolving  sprinklers 
were  to  be  used,  and  an  equal  area  of  rectan- 
gular filters,  on  which  "h.xed  sprays"  were  to 
be  used,  and  to  consider  each  installation  to 
be  working  under  the  same  conditions. 

Conditions  of  Working. — One  of  the  great 
advantages  attaching  to  the  use  of  fixed 
sprays,  and  one  which  the  author  has  always 
advocated,  is  the  complete  breaking  up  and 
aeration  of  the  liquid  before  it  reaches  the 
surface  of  the  bed,  which,  without  going  into 
the  chemical  point  of  view,  must  be  advan- 
tageous not  only  to  the  ultimate  purification, 
but  also  to  the  life  and  work  of  the  bed  it- 
self: hence,  if  revolving  sprinklers  are  to  be 
compared  with  fi.xed  sprays  they  must  be  so 
arranged  as  to  give  the  same  efTect — i.  e..  they 
must  be  subjected  to  a  sufficient  head  and 
provided  with  a  type  of  jet  which  will  break 
up  the  liquid  into  a  fine  spray. 

Head  Sccessary. — It  is,  of  course,  certain 
that  the  greater  the  head  on  the  distributor 
the  greater  the  distribution  area  per  jet,  but 
for  comparative  purposes  the  author  has 
adopted  a  head  of  4  ft.  at  the  point  of  distribu- 
tioti.  In  many  cases  this  would  necessitate  the 
lifting  of  the  effluent  water  in  the  fi.xed  spray 
type,  but  as  this  would  also  be  the  case  in  the 
revolving  sprinkler  type,  it  is  fair  to  assume 
that,  in  both  cases,  sufficient  head  is  obtained 
without  pumping. 

Control  of  Units. — To  give  correct  compar- 
ative results  as  to  cost,  each  system  of  dis- 
tribution should  be  provided  with  means  of 
control  into  the  same  number  of  units — for 
the  case  under  review  this  number  would  be 
eight. 

CONSTRUCTION     OF     COMP.MtATIVE     SYSTEMS — RE- 
VOLVING  SPRINKLERS. 

The  unit  under  discussion  is  eight  80-ft. 
circular  beds.  The  ground  is  assumed  to  be 
level  with  the  top  of  the  carrier  surrounding 
the  beds.  It  has  therefore  been  considered 
necessary  that  fi  ins.  of  ground  must  be  ex- 
cavated over  the  whole  area  of  the  beds  them- 
selves, and  12  ins.  under  the  carrier.  The 
base  of  the  bed  is  constructed  of  cement  con- 
crete (6  to  1)  6  ins.  thick  at  the  periphery 
and  J>  ins.  in  the  center,  thus  allowing  a  fail 
from  center  to  sides  of  1  in  160;  the  carrier 
has  walls  and  bottom  of  cement  concrete  (i 
ins.  thick,  the  depth  of  the  carrier  at  the  weir 
being  t>  ins.  while  the  depth  at  the  opposite 
side  of  the  circle  is  .'^  ins.,  thus  allowing  a 
fall  of  3  ins.,  or  1  in  501.  The  surface  of  the 
concrete  over  site  is  plastered  with  Portland 
cement  and  sand  in  the  proportion  of  1  to  .3, 
except  for  a  width  of  \Vi  ins.  round  the 
periphery,  which  is  plastered  with  Portland 
cement  and  '^-in  granite  chippings  in  like 
proportion.  Similar  plastering  is  also  carried 
out  to  the  vertical  sides  and  bottom  of  the 
carrier,  the  top  of  the  outer  wall,  and  for  1^ 
ins.  down  the  exterior  face  of  such  wall. 

The  beds  are  provided  with  l'2xl2-in.  stone- 
ware aeration  and  driinapc-  tiles  arranged  as 
follows:  .\  ring  of  tiles  is  placed  all  around 
the  outer  edge  of  the  circle,  another  and  con- 
centric ring  is  placed  2ii  ft.  from  the  center. 
while  a  third  concentri'?  rine  is  placed  at  2 
ft.  6  ins.   from  the  cent-r.     The  outer  circle 


is  divided  into  3-ft.  spaces,  and  at  every  fourth 
space  lines  of  tiles  are  run  to  the  inner  circle, 
while  at  the  intermediate  spaces  tiles  are  laid 
to  the  intermediate  circle  only. 

The  total  number  of  tiles  required  by  this 
arrangement   is    19,200   for   the   whole   instal- 
lation, and   as  the  total   area  of   the  beds   is 
4,4()-l  sq.  yds.,  the  number  of  tiles  per  square 
yard    is   4.3.     The    filtering    medium    is    hard 
and  well-burnt  clinker,  the  outer  walls  being 
constructed  of  large  lumps  of  clinker  carefully 
bonded  together  and  tied  in  to  the  filling.    The 
filling  material  is  as  follows:    Over  the  drain- 
age tiles  a  layer  of  large  broken  material   is 
placed  to  a  depth  of  0  ins.  (.not  including  that 
between  the  tiles),  and  the  remainder  for  the 
whole  height  is  filled  with  graded  clinker  and 
finished   with   a   3-in.   layer   of   finer  material 
over   the   whole   surface.     The   depth    of   the 
bed  is  5  ft.    The  following  is  a  description  of 
the   distributing  system :     .-^n   18-in.  cast-iron 
pipe  commences  at  the  boundary  of  the  land 
occupied  by  the  beds,  and  is  carried  to  a  brick 
control  chamber  constructed  at  the  center  of 
the  area.     In  this  control  chamber  there  are 
nine    (i-in.    valves    connected    with    the    18-in. 
main.     From  each  of  these  valves  6-in.  cast- 
iron  pipes  are  carried  under  the  beds,  respec- 
tively controlled  by  such  valves,  and  brought 
up  through  the  concrete  base  by  means  of  easy 
bends.     It  will  be  noticed  that  one  e.xtra  0-in. 
valve   is   provided   in   the  control   chamber,  a 
6-in.  cast  iron  pipe  is  carried  from  this  valve 
outside  the  area  covered  by  the  beds  for  the 
purpose     of     emptying     all     the     mains     and 
branches,   should  such  a  procedure  be  neces- 
sary at  any  time. 

Each  distributor  is  bolted  to  a  concrete  block 
2  ft.  square  and  12  ins.  thick.  The  distributor 
consists  of  a  central  standard,  with  foot-bend, 
a  sealed  top  to  utilize  the  full  pressure  due  to 
the  head,  and  to  prevent  overflow  the  well- 
known  mercury  seal  has  been  adopted.  The 
distributing  arms,  four  in  number,  are  sup- 
porter by  means  of  strained  guy  ropes  at- 
tached to  a  central  tube  carried  up  from  and 
connected  with  the  central  standard,  the  top 
of  the  tube  being  pierced  to  allow  for  the  es- 
cape of  air.  Each  arm  is  pierced  with  35 
holes,  spaced  so  as  to  give  equal  distribution, 
and,  to  permit  of  the  breaking  up  of  the  liquid 
into  a  fine  sprav,  each  hole  is  provided  with 
a  screw  plug,  pierced  with  two  small  holes 
inclined  outwardly  toward  each  other,  so  that 
two  fine  jets  of  water  are  discharged  from 
each  hole,  and  which  meet  a  short  distance 
from  exit,  thus  giving  the  result  aimed  at— 
that  is  to  say,  a  fine  spray. 

COST  or   SPRINKLER  BEDS. 

The  figures  below  give,  of  course,  only 
comparative  costs,  but  are  shown  in  detail,  so 
that  a  fair  comparison  may  be  made : 

1.012      cu.      yds.      of      excavation      and 

spreading  at  24  cts %      -'42  SS 

5,014    SI],    yds.    ram    foundation      at      2 

CtS 1  QQ    Og 

942  cu.   yds.   cement  concrete  at  isieo..     3  39120 
-'!■>    sq.    yds.    use    and    waste    on    tim- 

rier  at   18   cts 45  90 

4,41:!    s(|.      yds.      horizontal      plastei'i'nE 

_  (cement  and   sand),   at  42   cts 1  85S  46 

iS4    sq.      yds.      horizontal        plastering      '  '    ' 

(cement    and    granite    ehippings).    at 

^O     cts 9''fi  "l? 

314    sq.    yds.    do.,    but    vertical."  "at'  S4 

8  weirs". "  &t  i'i.ii ' ." ." .' ." ." ." .' .' ." ." ."  .".";.■:.■.' ^ll'll 

7,440  c».  yds.  filtering  media  at  $1.20.  8  9'S  00 
l.ns    sq.    yds.    extra   on      for     building      '  "  ' 

walls   at    24    cts ocs  ^•) 

19.200  drainage  tiles  al  ^  cVs.'.'.V. i  f^Jnfi 

8  revolving  sprinklers  and  G-ln    sunniv       •'-'-'"' 
tl^alJ^°^  center  to  edge  of  bed  at 

Fixing  8  sprinklers  at  »4.S5.  ...V. "  U"so 

".,"t,".'n"    ^^"'"-    ''■   '•   P'P«   and    laying  ■'" 

til    51. oU    inncft 

1  Ifjng-  «P««'al  pipe  with  9  d-i'n."  "/uiic- 

9  (i-ln.  vaivcs"a"t'  "$"l"6'.95! ! '.'.'.'. ^\l'V^ 

'"It'jl.o""   ""'"■    "'    '•   "'"*  =>"<'"'aVing  •_" 

8  special"" bends'  and  'fi'iiiig  at'  's'4'.83 .' : ' " "  ^|si» 

1    control    chamber    ....                   .Z'fl 

48.50 

■^<'""  Tmiili^ 

The  area  of  land  required  is  fi.iR-,..^/o  ^q 
yds.,  which  at  12  cts.  per  yard  is  $784  ^  The 
actual  area  covered  by  the  eight  beds  i-  "044 
sq.  yds.  The  total  external  area  of  walls  ex- 
posed to  the  air  is  1.118  sq.  vds 
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To  give  a  fair  comparison,  the  area  of  the 
rectangular   bed   should   be  exactly   similar  to 
that  of  the  eight  circular  beds,  and,   further, 
the  means  of  distribution   should   be  such   as 
to  control  one-eighth  of  the  whole  area  as  a 
separate  unit.     The  "clinker"  area  of  the  eight 
80-ft.  circular  beds  being  4,4tU  sq.  yds.,  a  square 
of  200-ft.  sides  has  been  selected,  ancl  a  chan- 
nel 3  ft.  wide  is  constructed  around  the  whole 
square.     (In  the  case  of  the  circular  beds  the 
surrounding   channel   is   only   2   ft.    wide,   but 
each  bed  discharges  into  a  3-ft.  channel  con- 
structed between  the  two  lines  of  beds.)     As 
in  the  case  of  the  circular  beds,  the  ground  is 
assumed  to  be  level  with  the  top  of  the  car- 
rier.    It  has  therefore  been  considered  neces- 
sary that  0  ins.  of  ground  must  be  excavated 
over  the  whole  area  of  the  bed,  and,  to  give 
about  the  same  cross-fall  to  the  concrete,  the 
thickness  of  concrete  at  the  center  will  be  12 
ins.    (this    really    gives   a    cross-fall    of    1    in 
200).     The  carrier  is,  as  before  mentioned,  3 
ft.  wide  inside,  and  its  highest  point  is  on  the 
side  opposite  the  outlet ;  this  length  is  400  ft., 
and  to  give  the  same   fall  as  in   the  circular 
channels,  commencing  at  a  depth  of  3  ins.  at 
the  highest  point,  the  depth  of  the  carrier  at 
the  outlet  will  be,  say.   12   ins.    (this  actually 
give  a   fall   of   1   in  533)  :   thus   the   depth   of 
excavation  for  the  carrier  will  be  1  ft.  (J  ins. 
The  carrier  has  walls  and  bottom  of  cement 
concrete,  and  the  whole  is  plastered  as  in  the 
circular  beds.     The  bed  is  covered  with  drain- 
age   tiles,    as    previously    described,    arranged 
with   a   complete   course   around   the   exterior 
edge  of  the  square,  and  straight  lines  of  tiles 
are  taken  from  this  outer  course  towarcis  the 
diagonals,  draw^n  from  each  corner  of  the  bed. 
The  number  of  tiles  per  square  yard  is  taken 
to  be  the  same  as  in  the  circular  beds — that  is 
to  say,  4.3 — and  tlie  filtering  media  and  exter- 
nal walls  arc  also  similar.    The  following  is  a 
description    of    the   distributing    system:'     An 
18-in.  cast-iron  pipe  commences  at  the  boun- 
dary area,  and  at  the  center  of  one  of  the  sides 
of  the  square  a  brick  control  chamber  is  con- 
structed, as   for  the  circular  beds,  containing 
nine  6-in.  valves,  one  used   for  emptying  the 
whole  system :  6-in.  cast-iron  pipes  are  taken 
from  this  control  chamber  to  a  point  opposite 
to    the   center    of   each   unit,    into   which    the 
whole  bed   is  divided,  and  are  continued   up- 
wards  and   over   tlie   drainage   carrier,   on   to 
the  edge  of  the  lied;  at  the  point  where  the 
vertical  pipe  turns  into  a  horizontal   position 
it  is  supported   by  means   of  a  brick   pier.   '.> 
ins.   square.     This   6-in.   pipe,   when    reaching 
the    bed,    bifurcates    into    6-in.    branches,    to 
which   are  attached  3-in.   cast-iron   pipes   laid 
along  the  whole  length  of  the  bed.  and   pro- 
vided with  spraying  nozzles  fixed  8  ft.  apart. 
The   bed    is    thus    divided    into    eight    units — 
seven  being  24   ft.  wide  and  one  being  32  ft. 
w-ide. 

COST   OF   FIXED-SPR.W    SYSTEM. 

The  figures  given  below  are,  of  course,  onlv 
comparative,  but  are  shown  in  detail,  so  that  a 
fair  comparison  may  be  made : 

913    cu.    yds.    excavation    ad    spreading 

at    24    cts I      •>19  12 

1.216  cu.  yds.  of  concrete  at  $3.66."!.".".'."     4.377.60 
142    sq.    yds.,    use    and    waste    of    tim- 
ber,   at    IS    cts 25  56 

15S    sq.    yds.    plaster    in    granite    chip- 
pings    and    cement — vertically     at    54 

cts 85  3'> 

33S    sq.    yds.,    ail    as      last      but      hori- 
zontal,   at    48    cts 162  24 

4,422    sq.    yds.,    ali    as    last,    but    in"  "ce- 
ment and  sand,   at  42   cts 1857  24 

■1,761    sq.    yds,,    ram    bottom,    at    2    cts        '  9';"2'' 

1    weir    ■  <(M 

7  440  cu.   yds.   clinker  at  $1.20....:.":::;     8,92S"oJ 
44;.    s.].    yds.    extra      on      for      building 

walls   at    24    cts u"«iint, 

19  200  drainage  tiles  at  6  cts. ! ! ." ! ." ." ! ! " "     1  152OO 

»V  Ji"«n'''  ^^-'"-  "■  '•  pip*  and  laying      ' 

at    $i.bo    i  oft 

1   control  chamber   tVtt^ 

9   6-in.  valves  at  $16.95. ...'.'.'."  i.' ,,2^5 

\  qPfn'^'l-lt'"--  P'P?  ^""h  9  junctions:."  72:75 

I,',  i?-  *'"'^^  .P'*""^  '"  cement  at  $2.40.  19  20 

"^t"96Tts'.-,'".".  ^"  '■  ''^P-  '-<^  -  ''eds  "J" 

''v;^^iJS5V,'a,  ^'oP^"  f^^undVai^d  "- 

ffi V7;> ^""'^•"r*' i^  ">•  at"i8i:26:::::;;:    * "^ 

16   fi-in.   c.   1.    bends  at  52.40...    .  ici}; 

W^c^v.-  ^^'''^K '■•""^  at  84  ots     :::"•■     f^f, 

■■^nt""-    ""k".,  ^"'"-    "■   '■    pipe''  ana  lay:  "•" 

ing  on  beds  at   24   cts I.ln2.0» 
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25  3-ln.   blank   ends  at  36  cts 9.00 

625  Jets  lor  fixed  sprays)  at  60  cts 375.00 

Total     »19,511.77 

The  area  of  land  required  is  4,922  sq.  yds. 
which,  at  12  cts.  per  yard,  is  $590.64.  The 
total  e.xternal  area  of  walls  exposed  to  the  air 
is  445  sq.  yds. 

ANNUAL    COST. 

The  total  annual  cost  is  made  up  of  repay- 
ment of  principal  and  interest  on  land  and 
constructional  works,  and  cost  of  labor  and 
maintenance.  For  the  land,  in  both  cases,  it 
may  be  assumed  that  a  loan  would  be  granted 
for  60  years,  and  for  the  constructional  works 
30  years,  but  for  the  revolving  sprinklers — as 
machinery — the  loan  would  be  for  15  years 
only.  For  calculation  these  periods  are  taken, 
and  the  interest  to  be  paid  is  3Vz  per  cent. 
The  annual  costs  are  shown  in  the  summary 
at  the  end  of  the  article. 

EFFECT    OF    SPRAY. 

In  an  80-ft.  revolving  sprinkler  the  author 
has  found  that  with  a  head  of  4  ft.  there  is 
a  travel — at  the  periphery  of  the  circle — of 
8.5  ft.  per  second;  there  is,  therefore,  an  in- 
tervening period  of  7%  seconds  before  any 
parts  of  the  circumference  of  the  circle  re- 
ceives a  second  dose  of  liquid.  With  the 
"fi.xed  sprays,"  however,  the  whole  area  of 
the  bed  is  not,  theoretically,  covered  by  the 
spray,  which  takes  a  circular  form.  The  area 
covered,  however,  depends  upon  the  spacing 
of   the  jets — i.   e.,   whether  they  are  spaced  8 


ft.  apart  vertically  and  horizontally  (on  plan), 
or  whether  they  are  spaced  with  the  centers 
in  the  form  of  an  equilateral  triangle,  each 
side  of  the  triangle  being  8  ft.  In  both  cases, 
with  a  head  of  4  ft.  at  the  nozzle,  the  maxi- 
mum diameter  of  the  circle  covered  by  the 
spray  may  be  taken  to  be  8  ft.,  and  the  area 
of  such  a  circle  would  be  5..58  sq.  yds.  H  the 
sprays  were  spaced  8  ft.  centers  horizontally 
and  vertically  (on  plan),  the  total  area  per 
nozzle  would  be  7.11  sq.  yds.;  hence  an  area 
of  1.53  sq.  yds.  is  not  covered.  If  spaced  in 
the  form  of  a  triangle,  the  total  area  per 
nozzle^would  be  6.15  sq.  yds. ;  hence  an  area 
of  0.57  sq.  yds.  would  not  be  covered.  .As- 
suming the  number  of  nozzles  to  be  625 — ar- 
ranged on  the  latter  principle — the  actual  area 
covered  by  the  nozzle  would  be  3.487y2  sq. 
yds.,  and  as  the  area  of  the  bed  is  4,4(i4  sq. 
yds.,  the  area  not  actually  covered  is  976^/4 
sq.  yds.,  or  about  22  per  cent.  If  spaced  in 
triangular  form,  the  actual  number  of  sprays 
which  could  be  fixed  on  the  bed  is  726,  and 
the  area  not  covered  by  the  spray  would  be 
reduced  to  10  per  cent  of  the  whole  area,  hit 
the  cost  of  construction  would  be  increased 
by  $61.20  for  nozzles  only. 

The  author  thinks  from  the  figures  given 
that  the  members  of  the  association  will  be 
able  to  judge  for  themselves  the  comparative 
values — all  things  being  equal — of  both  sys- 
tems, and  includes  his  paper  with  an  abstract 
showing  at  a  glance  the  various  statements 
made  therein : 


Revolving      Fixed 
sprinklers,     sprays. 

}Iead    at    nozzle,    ft 4  4 

Area  of  beds.   sq.   yds 4,464  4,464 

Depth    of   beds,    ft 5  B 

Area  of  land  required,  sq.  yds.        6,535  5/9     4,922 
Number   of   aerating    tiles    per 

sq.    yd 4.3  4.3 

Cost    of   land    $    7S4.27     t    590.64 

Area     of     external     walls     ex- 
posed to  air  in  sq.  yds 1,118  445 

Capital     cost     of     construction 

and     distribution     $19,819.66  $19,511.77 

Cost  per  annum,   including  re- 
payment    of     principal     and 

interest     $1,516.74     $1,398.30 

Capital    cost    per   unit    C.S),    in- 
cluding   land     $2,575.49     $2,512.80 

.^nnual    cost    per    unit $    189.59     $    174.79 

Number  of  jets  or  sprays 1,120  625 

From  these  figures  it  will  be  seen  that  a 
difference  only  of  $118.44  per  annum  is  in 
favor  of  the  "fixed-spray"  principle,  but  it 
must  be  borne  in  mind  that  this  is  obtained  by 
the  sacrifice  of  22  per  cent  area  of  bed  not 
covered  by  sprays,  no  rest  being  given  to  the 
actual  space  covered  by  jet  (if  continually  at 
work),  and  a  very  large  reduction  in  area  ex- 
posed to  the  air. 

The  chief  reason  for  the  excess  of  cost, 
.•ilthough  slight,  of  the  revolving  sprinklers 
over  the  cost  of  fi.xed  sprays  is  due  to  the  loan 
for  the  former  being  granted  for  15  years 
only.  If  the  loan  was  for  3u  years — as  in  the 
case  of  the  fixed  sprays — then  the  excess 
would  be  reduced  to  the  small  sum  of  $27.99 
per  annum.  It  will  be  seen  that  the  unit  of 
area  selected  is  almost  1  acre. 


BRIDGES      AND      BUILDINGS      SECTION 


An  Economic  Comparison  of  Bridges, 

Ferry   Bridges   and  Tunnels  as 

Crossings   of   Navigable 

Waterways. 

The  choice  from  the  viewpoint  of  econo- 
mics of  structures  to  carry  traffic  across  navi- 
gable waterways  is  discussed  in  a  report  by 
Mr.  A.  Forti  engineer,  Milan  Italy  to  the 
International  Congress  of  Navigation  of  1912. 
The  report  defines  the  factors  having  part  in 
the  device  as  follows : 

(a)  The  width  of  the  waterway  to  be 
traversed  and  the  possibility  of  a  chance  soon 
in  this  width  ; 

(b)  The  kind  and  intensity  of  the  traffic 
along  the  navigable  highway  together  with 
the  types  of  vessels  and  their  draft  of  water; 

(c)  The  kind  and  intensity  of  the  traffic 
across  the  navigable  highway  for  which  the 
means  of  communication  are  to  be  provided  ; 

(d)  The  geological  formation  of  the  neigh- 
borhood and  the  rate  at  which  transverse  ero- 
sion is  going  on  at  the  point  at  which  the 
crossing  is  to  be  made ; 

(e)  The  space  available  on  the  shores  for 
approaches  for  connection  with  e.xisting  roads, 
etc. ; 

(f)  Special  local  reasons  of  the  hydraulic 
regimen,  or  strategic  and  esthetic  reasons. 

Considering  the  extent  of  the  problem,  it  is 
necessary,  in  order  to  have  a  point  of  de- 
parture, to  restrict  it  by  taking  up  the  exami- 
nation of  a  particular  case,  such,  for  exam- 
ple as  the  following:  The  width  of  the  water- 
way to  be  crossed  is  250  metres.  The  traffic 
along  this  line  includes  large  ships,  for  which 
a  depth  of  12  metres  is  necessary,  as  well 
as  a  clear  height  of  50  metres  above  the  sea. 
The  crossing  of  the  navigable  highway  is  an- 
ticipated for:  (a)  Pedestrians  and  carriages  ; 
rise  of  the  approaches.  50  per  M.  (h)  Nor- 
mal railway  travel  and  eventually  pedestrians 
and  carriages ;  rise  of  the  approaches.  33  per 
M.  The  land  on  either  side  of  the  navigable 
highwav  is  supposed  to  be  level,  at  reference 
(3:00).'and  much  incumbered  by  the  estab- 
lishments required  for  the  operations  of  the 
port.  Land  is  very  expensive.  Finally,  the 
nature  of  the  ground  both  in  its  geoio.Etic  for- 
mation and  in  firmness,  is  favorable  for  driv- 
ing  piles   and    for   piercing   tunnels. 


.\  brief  examination  of  the  scheme  sketched 
out  allows  the  characteristics  of  the  three  sys- 
tems under  comparison  to  be  recognized  and  a 
few  general  conclusions  to  be  drawn. 

Bridge. — Up  to  a  certain  width  of  the  navi- 
gable highway,  say  500  m.,  the  bridge  may 
be  so  planned  that  the  clear  span  shall  be 
free  of  any  parts  which  might  hinder  naviga- 
tion. There  will  be  in  this  case  nothing  to 
prevent  a  future  deepening  of  the  channel  or 
an  increase  in  the  intensity  of  the  maritime 
movement.  If  the  bridge  be  of  the  cantilever 
type,  the  construction  can  be  carried  on,  with- 
out scaffolding,  from  the  shores  to  the  middle 
and  no  impediment  to  navigation  will  appear. 

.As  to  the  traffic  between  the  two  shores  to 
be  connected,  the  bridge  can  be  a  perfect 
means  of  communication,  if  favorable  ap- 
proaches as  well  as  good  connections  with  ex- 
isting lines  are  to  be  had. 

The  necessity  of  creating  approaches  re- 
quires, for  example  in  the  case  in  question,  a 
total  length  of  3,100  or  2,130  m.  for  the  de- 
velopment of  the  work ;  and  as  it  has  been 
assumed  that  the  ground  occupied  by  the  work 


it  is  a  question  of  building  a  very  high  bridge 
and  shows,  consequently,  that  the  cost  of  a 
work  of  the  sort  is  determined  not  by  the 
width  of  the  pass  to  be  crossed  but  by  the 
height  at  which  the  channel  span  should  be 
above  the  surface  of  the  water. 

Ferry  Bridges. — In  this  case,  the  waterway, 
while  perfectly  free  from  any  permanent 
structure,  is  crossed  a  certain  number  of 
times  per  hour  by  the  car,  of  which  the  speed 
is  generally  from  2  m.  to  2.5(1  m.  per  second. 

It  is  evident  that  the  operation  of  a  ferry 
bridge  should  be  subordinate  to  the  condition 
of  causing  no  interference  with  the  continuity 
of  navigation  along  the  navigable  highway. 
It  follows  from  this  that,  beyond  a  certain  in- 
tensity of  maritime  traffic,  the  operation  of 
the  ferry  bridge  may  be  infiuenced  to  the 
point  of  making  it  impossible. 

Communications  across  the  waterway. 
brought  about  by  the  ferry  bridge,  are  limited 
by  the  intermittent  character  of  this  work 
and  by  its  relative  and  absolute  e.tficiency. 

The   iiicuiiibrance   of    the    waterway    during 


Fixed  Briage 


— I Transporter  dridge 

-—» Tunnel 
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Sketch   Comparing    Three  Types  of  Crossings  of   Navigable   Waterways. 


is  very  expensive,  the  approaches  should  be 
made  of  long  metallic  bays  which  allow  the 
traffic  on  the  water  and  on  the  shore  to  go 
on,  without  interruption,  underneath  these  ap- 
proaches. 

This  quite  general  case  proves  the  prepon- 
derating importance  of   the  approaches   when 


the  construction  of  a  ferry  bridge  amounts 
practically  to  nothing,  as  with  both  the  .'\r- 
nodin  type  and  with  that  of  Ceretti  and  Tan- 
fani,  with  a  completely  suspended  channel 
span,-  the  work  can  be  put  up  without  inter- 
rupting the  circulation  on  the  water  for  more 
than  six  hours  at  most.     The  entire  carrying 
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out  of  ihe  work,  moreover,  requires  but  very 
little  time. 

The  advantages  of  the  ferry  bridge,  espe- 
cially in  ports,  are  very  great  by  reason  of 
the  small  space  taken  up  on  the  shores,  of  the 
constant  hciKht  of  the  car  which  is  independ- 
ent of  the  tides,  of  the  ease  with  which  it  is 


i»m 


K 


^ 


tf;>^ii't-"l 


Fig.    1 — Sketch   Showing    Method   of   Length- 
ening a  Bridge  Pier. 

connected  to  existing  roads  and  railways  bv 
avoiding  round-about  lines  and  shifting  "man- 
euvers. 

On  the  other  hand  the  ferry  bridge  rep- 
resents a  means  of  communication  which  lias 
a  dctcrmineil  maximum  efficiency  and  of  which 
the  operation  is  sul)orilinate  to  the  intensity 
of  the  maritime  movement  along  the  naviga- 
ble highway. 

Finally,  it  is  interesting  to  note  that  the 
ferry  bridge  may  also  be  used  merely  to  start 
a  current  of  traffic  at  a  given  point,  by  econo- 
mizing temporarily  the  large  sums  which 
would  be  ncce.'isary  for  constructing  a  bridge 
or  a  tunnel  at  a  point  where  the  immobilizing 
of  large  sums  of  money  would  not  at  first 
appear  favorable. 

The  cost  of  the  ferry  bridge  will  not  alwavs 
be  completely  lost  in  this  case,  if  the  work 
i.in  be  moved  elsewhere,  as  was  done  with 
tlu-  l.nl^^c  of  Bizerta.  taken  to  the  navy  yard 
^it   lir.-t. 

I  ur.itr! — This  means  of  communication  for 

'r->iiiL:    waterways  leaves  the  water  surface 

■■ri.    il,   clear  at  all  times,  while  it  gives  se- 

iiri:      •  ,r  a  continuous  traffic,  be  its  amount 

i.-iy.     From  these  points  of  view  ot 

t   interest,  the   submarine  or  subflu- 

y  represents,  consequently,  the  ideal 

:   ■    •         i   communication. 

1  hi  .r.  tically,  this  solution  implies  a  limit 
to  the  deepening  of  the  channel  only,  hut  as. 
in  most  cases,  the  construction  of  a  gallery 
.  in  be  so  planned  as  to  foresee  the  ni.iximurn 
l>  -sihlc  depth  to  be  given  to  the  channel  in 
the  future,  the  above  limit  will  have  no  prac- 
tical consequences. 

On  the  other  hand,  the  tunnel  may  give  rise 
during  its  construction  to  a  temporary  and 
even  extensive  occupation  of  the  water  sur- 
face, if  circumstances  require  the  adoption  ot 
a  system  of  construction  which  starts  at  the 
level  of  the  water;  dredgint:,  laying  pipes, 
compressed  air  caissons,  etc. 

One  char.nctcristic  of  the  tunnel  is  this- 
Its  cost  increases  but  little  with  tlu'  width  of 


the  navigable  highway  to  be  crossed,  seemg 
that  the  length  of  the  approaches  for  a  given 
depth  remains  always  the  same. 

Thus,  for  example,  in  the  case  considered, 
the  tunnel  would  have  to  have  a  total  length 
of  1,774  m.  or  1,250  m.  for  2-50  m.  width 
of  pass;  for  a  pass  twice  as  wide,  the  cost 
of  construction  would  be  increased,  approxi- 
mately, by  only  about  20  per  cent. 

Technical  and  Economiail  Companson.—ln 
order  to  make  a  general  comparison  between 
the  three  systems  under  consideration,  in  the 
matters  of  first  cost  and  of  operation,  let 
there  be  assumed:  Rate  of  interest  on  the 
capital  invested,  .5  per  cent;  sinking  fund;  4 
per  cent,  granting  l-j  years  as  the  life  of  a 
lerrv  bridge,  40  years  as  that  of  an  ordinary 
bridge,  and  90  years  as  that  of  a  tunnel. 

The  estimates  are  made  for_  a  roadway 
with  a  normal  railway  and  two  sidewalks  for 
pedestrians,  on  the  basis  of  Italian  prices. 
In  the  example  under  consideration,  the  chan- 
nel is  2-50  metres  wide. 

First   Cost. 

Bridge     ,  „  „  , 

Ferry    bridge    .1/10  A 

Tunnel     "/l^l  A 

Annual  Operating   Expenses. 

Bridge    .,/,„§ 

Ferry    bridge    ^CJ„  S 

Tunnel     -I/IO  B 

The  value  of  B  being  about  1/10  to  1/12  of  A. 

If  the  width  of  the  channel  approaches  100 
in.,  while  keeping  the  girders  of  the  bridges 
at  .50  m.  above  the  surface  of  the  water,,  the 
balance  is  displaced  in  favor  of  the  ferry 
liridge,  supposing  always  that  the  intensity  of 
the  movement  remain  within  the  limits  al- 
lowed therefor. 

In  this  case,  the  following  may  be  taken, 
for  this  width,  as  the  first  cost : 

Bridge     „„  4' 

Ferry    bridge     1/20  Ai 

Tunnel    l')/20  A^ 

If,  on  the  contrary,  the  width  of  the  pass 
be  increased  to  500  ni.,  the  comparison  will 
stand  thus ; 

Bridge     Aa 

Ferry   bridge    3/20  A^ 

Tunnel    ll,/20  A. 

It  follows  from  this  that,  for  widths  greater 
than  2.50  m.,  the  advantage  of  the  ferry  bridge 
over  the  tunnel  diminishes  rapidly  and  that, 
beyond  500  m.,  the  superiority  of  the  tunnel 
over  the  bridge  also  diminishes. 

Competition  between  the  bridge  and  the 
tunnel  only  becomes  serious,  in  the  case  con- 
sidered, at  about  2,000  m.,  but  it  begins  much 
before  this  if  the  clear  height  above  the  water, 
to  be  allowed  for  navigation,  be  reduced. 

Effect   of   Water   Meters   on   Revenue. — 

Speaking  on  this  subject  before  the  Illinois 
Water  Supply  .Association,  Dow  G.  Gwinn. 
President  of  the  Terre  Haute  Water  Com- 
pany, said: 

We  have  750  domestic  consumers  supplied 
by  meter,  including  194  boarding,  rooming,  and 
apartment  house.s.  On  the  flat  rate  basis,  the 
entire  lot  would  have  paid  about  $15,339.  while 
on  the  meter  basis,  the  amount  paid  for  the 
year  1911  was  $12,052,  a  saving  of  approxi- 
mately $3,287,  or  an  average  of  about  $4,38  tor 
each   customer. 

Some  might  consider  this  an  argument  against 
the  use  of  meters  from  the  Water  Department 
or  Water  Company  standpoint,  but  we  do  not 
look  at  it  In  that  way.  In  view  of  the  large  cost 
of  purifying  water  and  turnishing  it  under  high 
pressure,  it  is  absolutely  necessary  to  keep  the 
waste  down  to  the  minimum.  Wp  do  not  know 
of  any  method  quite  so  effective  in  reducing  the 
waste  as  the  installation  of  meters  under  cer- 
tain conditions.  We  do  not  consider  the  loss  of 
revenue  to  be  a  very  pcrious  matter,  for  while 
we  did  get  less  money  from  this  class  of  cus- 
tomers, we  also  saved  a  great  deal  of  water 
During  mil.  our  cost  of  coagulants  for  i.urify- 
Ing  the  water  was  50  per  cent  greater  tlian  tile 
cost  of  fuel.  Every  gallon  of  water  whkh  we 
deliver  to  our  customers  must  be  treated  Mith 
a  coagulant,  sulphate  of  aluminium  heinu  used 
and  In  addition  to  the  coagulant,  we  ar.'  u^in^ 
hypo.  Whenever  the  water  in  the  li-.e.-  is 
muddy.  It  must  be  pumped  the  second  tl'ne  -,> 
that  by  the  time  it  reaches  the  oustoriur  it 
may  be  considered  as  a  manufactured  product 


Method    of    Lengthening    a    Masonry 

Pier  in  Widening  a  Bridge  Over 

the  River  Seine  at  Paris, 

France. 

In  widening  recently  two  of  the  bridges 
crossing  the  River  Seme  at  Paris,  France,  a 
method  of  some  novelty  was  followed  in 
lengthening  the  main  piers  to  take  the  wider 
superstructure.  Built  bridges  were  double 
arch  span  structures  each  having  two  abut- 
ments and  a  center  pier.  The  piers  were 
founded  on  piles  capped  with  concrete  as 
shown  by  Fig.  1.  Above  the  footing  the 
inasonry  was  stone.  The  work  to  be  per- 
formed was  to  build  a  foundation  for  the  ex- 
tension of  the  pier  and  cut  away  the  nose  of 
the  old  pier  and  extend  the  stone  masonry. 
The  method  followed  is  described  by  Mr.  Gal- 
daques  in  "Annales  des  Ponts  et  Chaussees." 

Close  to  and  in  line  with  the  end  of  the 
pier  to  be  added  to,  a  steel  caisson  was  sunk 
as  indicated  by  Fig.  1.  This  caisson  was  lo- 
cated to  clear  the  old  pier  by  about  1  m.  (3.28 
ft.)  and  was  guided  by  staging  and  lowered 
by  screws  as  the  excavation  progressed  under 
compressed  air.  This  work  called  for  nothing 
but  ordinary  processes  and  care.  The  more 
important  task  was  to  connect  the  new  foun- 
dation to  the  old  one  so  as  to  carry  the  ma- 
sonry above,  and  to  provide  for  laying  that 
portion  of  the  pier  masonry  below  water  level. 
.•K  cofferdam  enclosing  the  space  between  the 
steel  caisson  and  the  old  pier  masonry  was  the 
solution. 

Just  back  of  the  line  where  the  nose  of  the 
old  pier  had  to  be  cut  off  two  diaphragms  of 
timbers  were  bolted  edgewise  to  the  sides  of 
the  pier  as  shown  by  Fig.  2.  The  sides  of 
these  diaphragms  facing  the  caisson  were  pro- 
vided w'ith  slots  formed  by  angles  and  on  the 
opposing  face  of  the  caisson  were  similar  slots. 
Horizontal  timbers  were  placed,  w^th  their 
ends  in  the  slots,  spanning  the  opening  be- 
tween diaphragms  and  caisson.  This  com- 
pleted the  body  of  a  cofferdam  whose  bottom 
rested  on  the  old  footing  and  there  remained 
only  the  wedge  shaped  space  to  be  closed  be- 
tween the  edge  of  the  old  footing  and  the 
caisson.  The  caisson  plates  opposite  this  space 
were  removed  leaving  the  concrete  bare.     Rip- 


Fig.     2— Details     of     Cofferdam      Used 
Lengthening   Bridge   Pier. 


rap  was  placed  in  the  bottom  of  the  wed-e- 
shaped  space  and  filled  above  with,  concrete  de- 
nnde'l'?ft  /'•'^™'^,  .The. cofferdam  was   then 
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Tests    of    Holding    Power    of    Track 

Spikes  and  Indentation  by  Tie 

Plates  in  Various  Kinds  of 

Timber. 

The  Board  of  Supervising  Engineers  of  the 
City  of  Chicago  have  made  a  report  on  a 
series  of  tests  conducted  in  the  physical  lab- 
oratory of  the  Armour  Institute  of  Technol- 


Previous  spike  pulling  tests  had  been  made 
by  the  Board  and  in  comparing  the  results  of 
these  tests  with  the  present  tests  it  is  of  in- 
terest that  in  all  cases  the  preliminary  data 
were  independently  confirmed  and  were  shown 
to  be  very  conservative. 

Methods  of  Testing. — Three  spikes  of  each 
kind  were  driven  into  each  timber  for  the 
spike  pulling  test  and  a  templet  was  used  so 
that    all    samples    would    be    set    to    the   same 
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Fig.    1 — Relative    Strength    of    the    Various 


15      Si 
irr.  bers. 


ogy  under  the  supervision  of  the  Board's  en- 
gineers for  the  purpose  of  ascertaining  the 
comparative  strength  and  resistance  of  various 
tie  timbers  used  in  the  construction  of  the 
street  railway  tracks  in  the  city  of  Chicago. 
The  special  object  of  these  tests  was  to  de- 
termine the  comparative  holding  power  of  the 
standard  track  spike  and  the  screw  spike  de- 
veloped by  the  Board  in  various  timbers. 
The  results  of  these  tests,  as  presented  in 
the  accompanying  table,  and  illustrations  of 
the  curves  may  be  summarized  as  in  the  fol- 
lowing paragraphs. 

(1)  Although  the  holding  power  of  the 
screw  spike  is  approximately  three  times  that 
of  the  standard  0%x9y2-in.  track  spike  in  any 
good  timber,  the  relative  holding  nower  in  the 
different  timbers  is  such  as  lo  make  the  screw 
spike  in  treated  pine  timbers  fully  equivalent 
to  the  standard  track  spike  in  good  white  oak. 

(2)  In  reference  to  the  resistance  of  the 
fiber  of  the  wood  to  the  indentation  of  the 
tie  plate,  the  ratio  of  this  resistance  for  a 
flat  bottom  plate  to  that  for  a  corrugated  bot- 
tom plate  is  decidedly  greater  than  the  ratio 
of  the  bearing  area  of  the  flat  bottom  plate 
to  that  of  the  corrugated  bottom  plate,  or,  in 
other  words,  for  the  same  unit  load  per  square 
inch  of  actual  surface  contact,  the  indentation 
with  the  corrugated  plate  is  considerably 
greater  than  with  the  flat  bottom  plate.  In 
most  cases  the  deformation  is  twice  as  great. 
This  is  true  for  all  timbers,  whether  treated 
or  untreated. 

(3)  The  chloride  of  zinc  treatment  which 
is  used  for  preservation  of  the  timbers,  on 
the  lobolly  and  short-leaf  yellow  pine  ties,  has 
the  additional  feature  of  increasing  the  fiber 
strength  of  these  timbers  to  such  an  extent  as 
to  make  them  compare  favorably  with  the 
long-leaf  yellow  pine  ties  in  resisting  the  in- 
dentation of  a  tie  plate. 

(i)  The  adoption  of  the  flat  tie  plate  which 
is  shown  in  Fig.  7,  as  a  remedy  for  track  de- 
flection, was  fully  warranted  by _  the  results 
of  the  investigation  on  account  of  its  increased 
bearing  area. 


depth  as  would  occur  in  normal  field  construc- 
tion. These  snikes  were  then  withdrawn  at 
right  angles  to  the  face  of  the  tie  by  means 
of  a  special  holder  and  at  a  speed  of  1/16  in. 
per  minute.  The  load  was  measured  on  a 
60-000-lb.  Olsen  testing  machine  and  applied 
as  a  direct  vertical  pull  along  the  axis  of  the 
spike  shank.     In  the  case  of  the  screw  spikes, 


construction.  A  steel  casting  of  face  equal 
to  that  of  the  base  of  the  railroad  rail  (6  ins.) 
was  mounted  on  the  plate  and  loads  were 
then  applied  at  riglit  angles  to  the  tie  plate, 
directly  from  the  compression  head  of  the 
testing  machine,  at  a  speed  of  l/IO  in.  per 
minute.  An  initial  load  of  500  lbs.  was  used 
in  all  tests,  to  which  load  frequent  returns 
were  made  from  the  higher  loads.  ,\11  in- 
dentations were  measured  by  a  dcflectometer 
reading  to  1/1000  in.  fastened  under  the  com- 
pression head  of  the  testing  machine.  Thfc 
materials  used  in  the  tests  ai^d  results  are- 
shown  in  Table  I.  All  lies  were  well  sea- 
soned and  dry.  The  screw  spike  is  shown  in. 
Fig.  8.  The  track  spike  is  the  Standard  Rail- 
way 5%xSVl*J-in.  The  tie  plate  B  of  the 
Board  of  Supervising  Engineers  is  0x9%  ins. 
and  the  tie  plate  C  is  of  the  same  dimensions- 
with   a   corrugated   bottom. 

Figure  1  shows  by  direct  comparison  the 
relative  strength  of  the  various  timbers  with 
reference  to  the  tests  of  the  screw  spike.  The 
lower  curve  indicates  relatively  less  holding 
power  of  the  standard  spike  observed  in  all 
cases.  With  a  few  exceptions  this  relative 
proportion  holds  throughout  the  tests.  It  is- 
apparent  from  the  curves  that  the  softer 
woods  have  not  much  over  V4  the  strength  of 
the  harder  woods,  or  of  the  long-leaf  yellow 
pine,   mostly  heart. 

Figures  2-6  show  the  results  of  the  inden- 
tation tests.  These  results  are  shown  in  two 
forms.  Figures  2  and  3  summarize  the  re- 
sults on  typical  timber  samples  with  two  or 
three  applications  of  maximum  pressure.  Fig- 
ure 5  may  be  regarded  as  deterioration  tests, 
indicating  the  permanent  deformation  of  fiber 
and  cumulative  injury  under  successive  maxi- 
mum loads.  Figure  6  represents  the  typical 
deterioration  tests  on  various  timbers  show- 
ing, in  addition,  the  fatigue  curves  resulting 
from  the  use  of  corrugated  tie  plate  as  com- 
pnred  to  the  flat  tie  plate.  This  so-called 
fntigue  manifests  itself  in  the  fact  that  with 
the  successive  applications  of  the  same  pres- 
sure tlie  fibers  do  not  show  complete  recov- 
ery. Gradual  assent  of  the  fatigue  curve 
therefore  indicates  permanent  deformation  of 
the  wood  fibers,  and  in  all  cases  that  of  the 
corrugated    tie    plate    is    considerably    greater 


Fg.  2 — Summary   of   Results  on  Typical   Timber   Samples. 


an  entrance  hole  such  as  is  used  in  the  reg- 
ular track  construction,  was  bored  into  the 
tic  to  receive  the  spike. 

For  hard  woods  this  hole  was  made  '/4  in. 
in  diameter  and  for  soft  woods  it  was  made 
7/16  in.  in  diameter.  For  the  indentation  tests 
tie  plates  were  placed  on  the  tie  as  in  field 


ihaii  iho  flat,  owing  to  the  small  bearing  area. 

During  none  of  these  indentation  tests  was 
the  load  entirely  removed,  as  the  resulting  pos- 
sible change  in  tie  plate  contact  might  have 
entirely  vitiated  the  results  indicating  abnor- 
mal  recovery-  at  minimum   loads. 

With   the  pine  timbers  it  appears  that  the 
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Tio 
*for  - 

Spikes 
3 

'1 

•» 

Average 

1 

2600 

2750 

3200 

2850 

1700 

2600 

2G0U 

2300 

6 

2910 

2750 

3000 

2SS6 

4250 

4300 

4600 

43S3 

8 

2600 

2250 

2870 

2573 

2100 

1850 

1975 

10 

24  6U 

2760 

3000 

2740 

11 

2400 

2200 

2500 

2366 

12 

3700 

3900 

4000 

3866 

13 

3400 

3100 

2o50 

3016 

11 

310O 

3000 

3800 

3300 

15 

2SU0 

2600 

2600 

2666 

16 

2700 

3350 

3950 

3333 

17 

1900 

2100 

2900 

2300 

IS 

2800 

3100 

2600 

2833 

19 

2650 

2700 

2800 

2716 

20 

54S0 

5100 

1850 

5150 

;1 

2500 

3100 

2800 

23 

1320 

1850 

1700 

1623 

!4 

5000 

3100 

3300 

3800 

Hi 

4500 

400U 

3500 

4000 

average  permanent  indentation  under  normal 
car  loads  is  almost  negligible — .025  ins.  The 
Tamarack  sample  Xo.  21  shows  unusually 
good  results  with  complete  recovery  up  to 
load  of  30.0tKl  lbs.  equal  to  white  oak.  On 
the  other  hand  another  Tamarack  sample,  No. 
13.  shows  equally  poor  results,  indicating  the 
possibility  of  a  considerable  range  of  values 
in  the  poorer  limbers  and  the  danger  of 
drawing  conclusions  from  one  sample.  These 
tests  do.  however,  indicate  that  the  normal  car 
loading  is  well  below  the  limit  of  strength,  es- 
pecially with  the  increased  bearing  area  of  the 
flat  tie  plates. 

Pctirnoralion  of  Scrmv  Spikes. — Examina- 
tion of  track  built  in  previous  years  shows 
that  where  screw  spikes  had  been  inserted  in 
ties  treated  with  zinc  chloride  a  deterioration 
of  the  spike  resulted.  This  is  shown  in  Fig. 
8.  The  reason  for  the  damage  is  believed  to 
be  local  chemical  and  galvanic  action  in  the 
bored  spike  hole  which  usually  contains 
water;  each  spike  hole  forming  a  single  cell 
containing  a  strong  solution  of  zinc  chloride 
in  which  the  screw  spike  is  immersed.  While 
there  seems  to  be  no  immediate  remedy  at 
hand  which  might  be  applied  to  stop  or  par- 
tially stop  the  deterioration,  the  Board  has 
decided  uoon  the  abandonment  of  zinc  treated 
ties  for  ties  treated  with  creosote. 


Results   of   Experience  With  the   Chi- 
cago and  the  Cleveland  Street  Rail- 
way Franchise  Settlements. 

There  are  many  types  of  street  railway  fran- 
chises in  operation  in  the  United  States,  but 
the  only  two  cities  which  have  thus  far  worked 
out  general  street  railway  settlements  of  na- 
tional importance  .mil  rational  interest  are 
Cliicago  and  Cleveland. 

These  settlenicn-.s  are  described  ;.nd  their 
operation  in  practice  are  discussed  in  a  paper 
before  the  National  Municipal  League  by  Mr. 
Delos  V.  Wilcox  as  follows : 

Chicago  has  an  area  of  about  190  square 
miles  and  a  population  of  2.185.000.  according 
to  the  last  census,  or  nearly  seven  times  the 
population  of  Los  .Angeles.  Cleveland  is  a 
much  smaller  city,  having  only  a  little  over  -10 
square  miles  of  area  and  a  population  of  -560,- 
000  in  1010.  The  two  cities  may  be  compared 
from  a  street  railway  standpoint  by  stating  that 
the  total  number  of  passengers  carried  on  the 
surface  street  car  lines  in  Chicago  is  almost 
iKiii.iMKiiHM)  a  year,  while  in  Cleveland  the  num- 
ber IS  a  little  more  than  200,(100,000.  The  larger 
number  of  riders  in  Cleveland  in  proportion 
to  population  is  accounted  for  partlv  by  the 
fact  that  the  elevated  roads  in  Chicago  handle 
a  large  part  of  the  local  passenger  traffic,  and 
partly  by  the  fact  that  in  Cleveland  tralfic  has 
been  stimulated  by  the  lower  fares.  The  rela- 
tive magnitude  of  the  two  cities  from  the 
street  railway  standpoint  may  also  be  seen 
from  the  fact  that  the  recgnized  capital  value 
of  the  Chicago  systems  un  rdi.  1.  I!(12.  was 
about  $127..')iro.OO0.  as  against  about  $24,.500,- 
000  for  the  Cleveland  property  as  of  Feb  20 
1912. 

The  Chicago  settlement  ordinances  have 
been  in  operation  for  a  little  more  than  live 
years  and  the  Cleveland  ordinance  for  a  little 
more  than  two  years.  The  practical  administra- 
tion of  the  Chicago  ordinances  h.-,i  hctn  mi- 
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Spikes. - 

2 

3 

Average. 

GlOO 

5600 

6200 

5996 

.<vlOU 

4400 

4000 

4200 

.■)430 

5090 

4550 

5023 

7420 

7320 

7250 

7330 

6980 

6450 

6870 

6766 

4I>DU 

4500 

4100 

4400 

.'>.S0O 

6900 

6250 

6316 

7700 

7700 

8600 

8000 

;:!40 

C900 

SlOO 

7446 

5700 

5500 

6000 

.i733 

9800 

9850 

9900 

9SiO 

4600 

5700 

4450 

4916 

7600 

7550 

8000 

7716 

9000 

6200 

7100 

7433 

5950 

6100 

6800 

62j;3 

5900 

6050 

6800 

6250 

9850 

8900 

9800 

9516 

6200 

5400 

6750 

6116 

2900 

3750 

3550 

3400 

7100 

7800 

7450 

6900 

7100 

7400 

7133 

Kind  of  Timber. 

1.  Short  leaf  yellow  pine  (untreated). 

2.  Sliort  leaf  yellow  pine  (untreated). 

6.  Hemloclv    (untreated). 

7.  Blacti    gum    (treated). 
S.  Loblolly    pine    (treated). 
9.  Spruce    (untreated). 

10.  Loblolly  pine  (treated). 

11.  Oregon   fir   (untreated). 

12.  Black  gum  (treated). 

13.  Tamarack    (untreated). 

14.  Long    leaf   yellow    pine 
35.  Hemlock    (untreated). 

16.  Short  leaf   yellow   pine,    . .,    = ,- 

17  Long  leaf  yellow   pine,   halt  sap   (treated). 

18.  Long  leaf  yellow  pine  (untreated). 

19.  Short  leaf  yellow   pine,    early  growth    (treated) 

20.  White  oak    (untreated). 

21.  Tamarack   (untreated). 

23.  Spruce    (untreated). 

24.  Red  gum  (unutreated). 
26.  Red  oak  (untreated). 


(heart)    (untreated), 
early  growth    (treated). 


der  the  direct  supervision  of  Bion  J.  Arnold, 
who,  aside  from  Mr.  Walter  L.  Fisher,  was 
the  chief  factor  in  the  original  negotiations. 
The  administration  of  the  Cleveland  ordinance 
was  for  the  first  two  years  in  the  hands  of  a 
stranger.  Both  Tom  L.  Johnson  and  Judge 
Robert  W.  Taylor,  the  two  men  most  re- 
sponsible for  the  Cleveland  settlement,  died 
soon  after  the  ordinance  went  into  effect. 
Since  Jan.  1,  1912.  however,  the  administra- 
tion of  the  ordinance  has  been  in  the  hands 
of  Newton  D.  Baker,  now  Mayor  of  Cleve- 
lantl.  and  Peter  Witt.  City  Street  Railroad 
Commissioner,  both  of  whom  were  trusted 
lieutenants  of  Tom  Johnson. 

The  Chicago  ordinances  were  the  outgrowth 
of  many  years  of  financial  exploitation,  polit- 
ical corruption,  intolerable  service,  stubbornly 
contested  litigation  and  prolonged  public  agi- 
tation almost  unparalleled  in  the  history  of 
.American  cities.  During  the  preliminary  period 
the  people  of  Chicago  became  converted  to 
the  principle  of  municipal  ownership,  but  . 
found  themselves  so  entangled  in  constitu- 
tional and  statutory  restrictions,  so  lost  in  ad- 
ministrative chaos,  and  so  handicapped  by  the 
fag  ends  of  unexpired  privileges,  that  the 
great,  rich  city  of  Chicago  could  not,  abso- 
lutely could  not.  buy  up  the  antiquated  junk 
which  passed  for  a  street  railway  system,  and 
itself  undertake  to  rehabilitate  and  build  up 
a  transportation  utility  worthy  of  a  progres- 


were  expiring  and  in  a  notable  decision  the 
United  States  Supreme  Court  definitely  denied 
the  companies'  most  important  claims.  Yet 
the  companies  were  in  possession  of  the 
streets,  and  the  railways,  wretched  as  they 
were,  had  to  keep  going.  .\  great  city  of  two 
million  people  clamored  angrily  and  persistent- 
ly to  be  carried  in  decent  cars  at  a  reasonable 
speed.  The  great  issue  was  better  service,  and 
municipal  ownership  as  a  means  to  get  it.  The 
deadlock  could  not  continue.  Out  of  these 
impossible  conditions  strong  men  fashioned  a 
compromise  and  drove  it  through.  The  city 
was  unable  legally  and  financially  to  get  Im- 
mediate Municipal  Ownership,  but  it  could  not 
postpone  any  longer  the  Immediate  Rehabilta- 
tion  of  the  System  and  the  Service.  The  sur- 
face street  railways  of  Chicago,  barring  cer- 
tain comparatively  unimportant  outlying  lines, 
were  operated  by  two  companies,  which  served 
separate  districts,  but  had  access  in  common 
to  the  business  heart  of  the  city.  The  settle- 
ment ordinances  applied  to  both  companies. 

To  smooth  the  way  for  municipal  owner- 
ship, the  existing  properties  were  appraised 
and  the  value  was  written  down  in  a  book  at 
the  round  figure  of  $.50,000,000,  twenty-nine 
millions  for  one  system  and  twenty-one  mil- 
lions for  another.  It  was  agreed  that  the  new 
capital  required  for  the  reconstruction,  re- 
equipment  and  extension  of  the  lines  should 
also  be  written  down  in  the  book  from  time 
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Fig.   3— Summary    of   Results  on  Typical   Timber  Samples. 


sive  city.  The  city  had  statutory  authority  to 
acquire  and  operate  street  railways,  but  as 
finally  interpreted  by  the  Supreme  Court  of 
Illinois,  this  authority  was  subject  to  ."'lan-ial 
conditions  which  the  city  could  not  i  ossih'y 
tulfill.  In  other  words,  one  law  gave  the  city 
powers  which  other  laws  prevented  it  from 
exercising.     On  the  other  side  the   franchises 


to  time  and  added  to  the  original  valuation. 
Ihe  sum  as  shown  was  to  be  the  purchase 
price,  and  the  city  would  have  the  option  at 
the  end  of  any  period  of  six  months  to  walk 
up  to  the  counter,  lay  down  the  price,  and 
walk  ofT  with  the  goods.  .\\\  the  uncertain- 
ties of  future  appraisals,  litigation,  corporate 
resistance   and   complex  dispute    were    wiped 


July  24,  1912. 


ENGINEERING     &     CONTRACTING 


109 


out.  The  purchase  price  was  fixed.  City 
money,  whenever  it  was  forthcoming,  would 
talk.  This  particular  option,  however,  would 
not  be  effective  during  the  first  period  of 
twenty  years,  except  for  municipal  opera- 
tion, although  if  the  city  itself  could  not  take 


newals,  accident  revenue  and  taxes.  Specific 
percentages  of  revenues,  subject  to  niodiiica- 
tion  by  the  Board  of  Supervising  Engineers, 
were  to  be  set  aside  to  insure  the  upkeep  of 
the  property  to  the  highest  practicable  stand- 
ard of  efficiencv. 
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over  the  property  for  municipal  operation,  it 
could  organize  a  license  company  limited  to  a 
5  per  cent  profit,  and  the  latter  could  take 
over  the  street  railways  to  operate  them  as 
trustee  for  the  city's  benefit,  by  paying  the 
same  purchase  price.  Moreover  the  city  could 
designate  as  its  licensee  any  properly  author- 
ized new  company,  not  limited  as  to  profits, 
and  in  that  case  the  licensee  could  take  over 
the  property  by  paying  the  purchase  price  plus 
a  bonus  of  20  per  cent.  After  twenty  years 
this  bonus  would  not  be  required.  In  the 
meantime,  the  roads  were  to  be  rebuilt  and  re- 
equipped  and  not  less  than  a  specified  minimum 
mileage  of  extensions  was  to  be  added  each 
year.  A  Board  of  Supervising  Engineers,  con- 
sisting of  Mr.  .Arnold  as  chief  engineer  and 
chairman,  a  representative  of  the  city,  and  a 
representative  of  the  .company  in  each  case, 
was  established,  principally  for  the  purpose  of 
supervising  the  work  of  rehabilitation,  certify- 
ing additions  to  capital,  and  determining 
what  expenditures  should  be  charged  to 
the  various  accounts.  On  the  companies' 
actual  expenditures  for  capital  account. 
they  were  to  be  allowed  certain  addi- 
tional amounts — 10  per  cent  for  contractors' 
profit  and  5  per  cent  for  brokerage.  More- 
over, for  the  three-year  period  fixed  as  the 
period  of  "Immediate  Rehabilitation"  TO  per 
cent  of  gross  receipts  was  arbitrarily  set  aside 
for  operating  expenses  and  it  was  provided 
that  anything  spent  for  renewals  during  this 
three-year  period  in  excess  of  what  might  be 
available  for  that  purpose  out  of  this  70  per 
cent  should  be  added  to  capital.  Street  rail- 
way fares  were  fixed  at  5  cts.  for  adults  and 
3  cts.  for  children  between  seven  and  twelve 
years  of  age.  Children  under  seven  properly 
attended  were  to  be  carried  free.  Except  in 
the  downtown  business  district,  comprising  an 
area  of  about  two-thirds  of  a  square  mile,  free 
transfers  were  to  be  given  that  would  enable  a 
passenger  to  ride  from  any  point  on  either 
system  to  any  other  point  on  either  system,  not 
involving  a  return  trip.  Through  routes  were 
to  be  operated  over  both  systems  as  listed  ni 
the  ordinance.  The  companies  were  to  be 
allowed  five  per  cent  interest  on  the  recognized 
capital  value  or  purchase  price  as  written  down 
in  the  book.  This  allowance  was  to  come  after 
operating  expenses,  including  maintenance,  re- 


After  the  companies  had  withdrawn  their  5 
per  cent  return  on  capital,  the  net  profits  were 
to  be  divided  in  the  ratio  of  .55  per  cent  to 
the  city  and  45  per  cent  to  the  companies.  It 
was  stipulated  that  the  ciy's  share  of  tlir 
profits  should  be  placed  in  a  fund  for  the  pur- 
chase and  construction  of  street  railways.  The 
expenses  of  the  Board  of  Supervising  Engineers 
were  to  be  charged  to  capital  account  during 


during  the  period  of  reconstruction.  In  case 
the  companies  failed  to  comply  with  the  pro- 
visions of  the  ordinances  for  a  period  of  three 
months  exclusive  of  time  during  which,  with- 
out their  connivance,  they  were  delayed  or  in- 
terfered with  by  unavoidable  accidents,  labor 
strikes  or  court  orders,  iheir  rights  under  ihe 
ordinances  nnght  be  forfeited,  but  in  any  such 
case  the  rights  of  mcirtgagce  to  recover  by  fore- 
closure up  to  the  full  value  of  the  propertv  as 
reflected  ni  the  purchase  price,  were  not  to  be 
affected.  In  other  words,  forfeiture  was  run 
against  the  operating  companies,  but  not 
against  their  bond  holders  unless  and  to  the 
extent  that  bonds  had  been  issued  in  excess 
of  the  value  of  the  property. 

How  has  this  scheme  worked?  Chicago  has 
got  a  physically  reconstructed,  high-gvaJe 
street  railway  system.  Practically  all  the 
small  outlying  lines  have  been  brought  into 
the  scheme  and  are  now  being  operated  by 
one  or  the  other  of  the  two  companies,  fhis 
means  a  universal  five-cent  fare  for  adults  and 
free  transfers  throughout  the  city,  except 
in  the  downtown  business  district.  This  lim- 
itation of  the  transfer  privilege  was  designed 
to  prevent  abuses.  It  operated  tO'  the  incon- 
venience of  a  number  of  people  who  have  to 
walk  from  a  block  or  two  to  perhaps  a  third 
of  a  mile  to  reach  their  downtown  destina- 
tion, or  else  pay  a  second  fare.  The  through 
route  provisions  of  the  ordinances  have  not  yet 
been  worked  out  satisfactorily,  largely  as  a 
result  of  the  jealousies  and  conflicts  of  inter- 
est of  the  two  companies.  Only  !)  per  cent 
of  the  cars  entering  the  business  district  are 
through  routed,  with  the  result  that  a  pas- 
senger desiring  to  pass  through  the  heart  of 
the  city  must  submit  to  considerable  delay  in 
waiting  for  a  through  car  or  in  making  a 
detour  by  transfer  around  the  business  dis- 
trict, or  must  change  companies  and  pay  a  sec- 
ond fare.  Downtown  traffic  is  badly  congested, 
partly  by  reason  of  the  fact  that  91  per  cent 
of  the  cars  switch  back  or  go  around  short 
single  track  loops,  crossing  and  recrossing 
each  other's  routes  with  resultant  confusion 
and  delay.  Service  is  generally  good  so  far 
as  physical  equipment  is  concerned,  but  there 
are  serious  complaints  uf  overcrowding  during 
the  rush  hours.     No  trailers  are  used. 

The   original   purchase   price,   including    the 
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the  three-year  period  of  Immediate  Rehabiita- 
tion,  and  thereafter  to  operating  expenses.  Mr. 
.Arnold's  salary  as  chairman  of  the  Board  was 
fixed  at  $10,000.00  a  year,  and  he  was  allowed 
$1,5,000.00  a  year  additional  as  Chief  Engineer 


smaller  properties  since  brought  under  the 
ordinances,  was  $.55,775,000.  On  Feb.  1.  1!)12, 
after  fwQ  years,  their  aggregate  purcliase  price 
was  $r.'7,492,3ii8.37,  an  increase  of  128  per 
cent.     During  the  five  years  period  the  com- 
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panics   had   received   about  $-2,000,000   as   in-  tell  from  the  figures  available  if '  '^'^^^  ■i"''^|5 

feres,    on    their    investment,    $.i.432, 18^.00     as  of  the  present  purchase  pr.ce  of  the  Chicago 

their  45   oer  cent   of  net   profits,    and    about  street   railways   represents   bona    pae    pres*: m. 

^UmWoTs   their  percent'ages   of   profits   on  value   of   tangible   P^P^^'^^^ /„ ^'^Irp^^/ce't 

Rehabilitation,  a   total   of   approximately  $37,-  ever    that  at  least  20  f^'^/"'^'-;^^^^^  \Zt 

.JOO.OOO.OO   or   the   equivalent   of  8.5    per  cent  of  the  purchase  price  represents  elements 
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per  annum  on  their  nnestnuiu  as  siiown  by 
the  purchase  price.  During  this  same  period 
ta.xes  paid  to  the  city  and  other  public  bodies 
amounted  to  about  $4,800,000.00  and  the  city's 
share  of  profits  amounted  to  $7,804,000.00. 

The  Chicago  Settlement  Ordinances  are  a 
great  constructive  work  of  municipal  states- 
manship. They  are  the  practical  outcome  of 
the  first  battle  in  this  country  to  recover  for  a 
great  city  the  control  of  its  streets.  In  the 
light  of  Chicago's  experience,  many  other  bat- 
tles will  be  fought  before  the  cities  of  .\mer- 
cia  have  attained  the  complete  ownership  and 
control  of  their  highways,  which  is,  in  my 
opinion,  a  prerequisite  to  the  full  realization 
of  civic  democracy — the  assumption  by  the  city 
of  the  self  control  necessary  to  transform  the 
cities  in  which  a  few  of  us  now  grow  rich  and 
many  of  us  now  grow  poor  into  cities  in  which 
we  all  may  live  a  full  and  free  life. 

Certain  serious  mistakes  in  Chicago's  policy 
have  been  revealed  as  the  result  of  \'i\v  years' 
experience.  The  possibility  of  municipaliza- 
tion was  intended  as  a  check  upon  the  com- 
panies. In  fact  these  ordinances  were  repre- 
sented as  giving  them  one  last  chance  to  make 
good  as  servants  of  the  people,  the  sword  of 
municipal  ownership  being  suspended  at  all 
times  above  their  bowed  necks  by  a  .slender 
thread.  In  five  years'  time  that  slender  thread 
has  grown  mighty  stout,  until  timid  ca|)ital  all 
over  the  country  is  clamoring  for  a  chance  to 
bend  its  neck  under  a  sword  suspended  by  that 
kind  of  a  string.  While  the  city  has  been 
accumulating  a  purchase  fund  of  about  $8,000,- 
000,  the  purchase  price  of  the  property  has  iii- 
c  reused  nearly  $80,000,000,  and  the  companies 
have  been  making  (<  per  cent  on  that  price. 
.■\t  this  rate,  Chicago  will  not  be  likely  to  con- 
tinue long  to  regard  as  of  great  practical  value 
the  simple  announcement  of  its  famous  con- 
tracts :  "Just  walk  up  with  the  money  and 
you  can  walk  off  with  the  street  railways." 

The  mistakes  of  the  Chicago  ordinances  are 
■nainly  three: 

1.  They  permanently  capitalize  many  mil- 
■ns  of  dollars  of  franchise  values,  super- 
seded properties,  city  pavements  and  construc- 
tion profits,  which  never  should  be  capitalized 
at  all  except  as  a  last  resort,  and  in  that  case 
should  be  amortized  out  of  earnings  as  a  first 
charge  after  the  payment  of  hare  interest 
rates  on  the  investment.     It  is  impossible  to 


never  should  be  permanently  capitalize.  In 
fact,  it  is  fairly  certain  that  in  the  process  of 
rehabilitation  more  dead  capital  has  been 
added  to  the  account  than  the  entire  accumula- 
tions of  the  city's  purchase  fund. 

2.  The  second  mistake  in  the  Chicago  or- 
dinances is  their  failure  to  provide  for  the  in- 
vestment of  the  city's  purchase  fund  in  the 
securities  of  the  street  railway  system.  While 
the  companies  are  pouring  new  millions  of 
capital  into  car  lines  and  getting  5  per  cent 
brokerage  and  5  per  cent  a  year  as  a  minimum 
return,  the  improvident  city  puts  its  money  in 
the  bank  and  gets  2%  per  cent  interest  on  it. 

I!.  The  third  serious  mistake  of  the  Chi- 
cago plan  is  the  indefinite  and  inadequate  pro- 
vision for  the  permanent  supervision  of  serv- 
ice by  the  Board  of  Supervising  Engineers 
after  the  expiration  of  the  reconstruction 
period.  The  ordinances  are  not  very  clear  on 
this  point,  but  the  Board  is  unquestionably 
very  limited  in  its  initiatory  jurisdiction  over 
service  matters. 

Turning  to  Cleveland,  we  find  a  franchise 
settlement  of  another  type.  There,  as  in  Chi- 
cago, the  ordinance  finally  adopted  was  the 
outgrowth  of  years  of  litigation  and  political 
struggle.  But  in  Cleveland  the  service  had 
not  been  so  badly  neglected  and  the  corrupting 
activities  of  the  street  railway  interests  had 
not  been  so  bold  and  brutal.  The  main  strug- 
gle in  Cleveland  was  for  lower  fares,  with 
municipal  ownership  as  soon  as  conservative 
Ohio  would  permit  it.  Tom  Johnson,  as  a 
practical  railway  man  and  a  radical  civic  states- 
man combined,  asserted  the  practicability  of 
:i  cent  fares,  and  pending  the  working  out  of 
the  municipal  ownership  program,  demanded 
Iiolitically  that  the  street  railway  company  of 
Cleveland  slumld  be  deprived  of  its  monopoly 
profits.  Unable  to  attain  his  purpose  by  nego- 
tiation, he  did  not  hesitate  to  establish  a  com- 
peting line  under  franchises  practically  .granted 
by  hinisclf  to  himself  as  trustee  for  the  pnliUc. 
My  time  does  not  permit  of  a  review  of  John- 
son's lone  fight.  The  settlement  known  as  the 
Taylor  ordinance  was  finally  put  through  in  the 
face  of  Mr.  Johnson's  personal  opposition  and 
went  into  effect  March  1,  1910.  Under  this 
settlement  the  value  of  the  property  was 
agreed  upon,  as  in  Chicago,  and  provision  was 
made  for  additions  to  capital  account  from 
time  to  time,  subject  to  the  city's  approval.  As 


yet  Cleveland  does  not  enjoy  even  the  theoreti- 
cal right  to  own  and  operate  street  railways, 
but  looking  to  the  future,  the  ordinance  ije- 
serves  to  the  city  the  right  when  it  is  legally 
competent,  to  take  over  the  property  at  the 
recognized  capital  value  plus  a  bonus  of  10 
per  cent  on  the  portion  of  that  value  not  repre- 
sented bv  bonds. 

The  city  is  also  authorized  to  designate  a 
licensee  companv  which  will  be  permitted  to 
acquire  the  property  at  the  same  price  on  con- 
dition that  it  will  agree  to  accept  a  smaller 
return  by  at  least  Vi  of  1  per  cent  on  the  pot;- 
tion  of  the  capital  value  represented  by  capi-  . 
tal  stock  than  the  original  company  is  at  the 
time  entitled  to  receive.  But  the  original  com- 
pany must  be  allowed  to  submit  a  bid  before 
a  licensee  is  designated,  and  no  licensee  triay 
be  designated  unless  it  underbids  the  original 
company.  At  the  expiration  of  the  franchise 
or  any  renewal  of  it,  the  bonus  will  not  be 
required  as  a  part  of  the  purchase  price. 

.Aside  from  the  provisions  for  purchase,  the 
main  idea  of  this  ordinance  is  that  the  com- 
pany shall  receive  a  fixed  rate  of  return  upon 
its  investment,  and  all  surplus  profits  shall  be 
prevented  by  an  automatic  readjustment  of 
fares  in  accordance  with  a  detailed  schedule 
in  the  ordinance  itself,  which  provides  for  a 
range  between  a  maximum  rate  of  4  cts.  cash 
fare,  seven  tickets  for  a  quarter,  and  one  cent 
for  a  transfer,  without  rebate,  to  a  minimum 
rate  of  2  cts.  cash  fare,  one  cent  for  a  transfer 
and  one  cent  rebate  when  the  transfer  is  used. 
Between  these  extremes  are  eight  intermediate 
variations  in  the  rates.  When  the  ordinance 
went  into  effect,  the  rate  was  to  be  3  cts.  cash 
fare,  one  cent  for  a  transfer  and  no  rebate. 
.A  certain  fund  was  established  to  operate  as 
the  financial  pulse  of  the  street  railway  sys- 
tem. This  fund  was  started  off  at  $500,000 
and  it  was  provided  that  whenever  the  fund 
increased  beyond  $700,000,  the  fares  should 
automatically  be  lowered,  and  whenever  the 
fund  went  below  $300,000,  the  fares  shoiild 
be  raised.  In  case  of  dispute  between  the  city 
and  the  company  about  the  necessity  of  a 
change  of  fare  other  than  by  this  automatic 
arrangement  the  matter  was  to  be  submitted  to 
arbitration.  But  in  case  the  city  ever  let  the 
franchise  come  within  fifteen  years  of  expira- 
tion, the  company  would  be  entitled  to  charge 
the  ma.ximum  rate  provided  for  in  the  sched- 
ule, and  apply  all  surplus  profits  to  a  reduction 
of  capital,  which  would,  in  case  of  subsequent 
purchase  by  the  city,  go  to  reduce  the  purchase 
price.      The   company    was    allowed     a     fixed 
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Fig.    7— Flat    Tie    Plate    Adopted. 

amount  llVa  cts.  per  active  car  mile  of  motor 
cars  and  60  per  cent  as  much  per  car  mile  of 
traders,  for  operating  expense,  and  also  a 
hxed  amount  per  car  mile  for  maintenance  re- 
newals and  depreciation.  This  latter  allow- 
ance vanes  with  the  season,  but  averages  about 
o  cts.  per  car  mile.  These  allowances  mav  be 
changed  by  agreement  or  by  arbitration  The 
company    is   allowed    to    withdraw   each   year 
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from  the  interest  fund  a  sum  equal  to  six  per 
cent  on  its  authorized  capital  stock  and  actual 
interest  charges  not  exceeding  six  per  cent  on 
its  bonds.  New  stocks  and  bonds  may  be  is- 
sued, but  unless  approved  by  the  city,  they 
do  not  become  a  part  of  capital  value. 

The  city  appoints  a  street  railroad  com- 
rriissioner  whose  offices  and  supplies  are  fur- 
nished and  whose  expenses  and  salary  are  paid 
by  the  company  as  an  operating  expense.  The 
amount  of  the  commissioner's  salary  is  lim- 
ited to  $12,000  a  year.  The  present  commis- 
sioner gets  $7,500,  the  same  as  the  heads   of 


notch  to  3  cts.  with  penny-for-a-transfer  and 
a  penny-rebate.  That  is  practically  3  cts 
straight,  as  the  thrifty  Clevelanders  do  not  buy 
transfers  unless  they  are  sure  of  using  them 
m  which  case  they  get  their  money  hack  A 
passenger  may  buy  five  tickets  for  fifteen  cents 
liut  unless  he  does  liuy  tickets,  he  must  present 
the  exact  change,  three  pennies  for  one  ride 
or  six  cents  for  two,  or  the  company  will  keep 
his  nickel.  In  practice  a  little  more  than  one 
per  cent  of  the  rides  are  at  the  nickel  rate 
From  June  1,  1911,  to  the  present  time,  the 
three  cent  fare  has  been  maintained.     Tliis  is 


Fig.    8 — Screvir    Spike. 


other  city  departments.  The  expenditures  for 
salaries  of  the  commissioner  and  his  assistants 
are  limited  to  one  per  cent  of  the  company's 
"operatnig"  allowance  in  any  one  month,  ex- 
cept that  in  checking  construction  accounts, 
the  commissioner  may  spend  not  exceeding 
1  per  cent  of  the  estimated  cost  of  the  pro- 
posed additions,  extensions  and  betterments. 
The  commissioner  is  the  technical  adviser  of 
the  City  Council.  He  has  very  little  uhimatc 
authority  of  his  own  except  in  the  way  of  ex- 
amination into  the  companv's  accounts  and 
practices.  Backed  by  the  City  Council,  how- 
ever, he  has  absolute  control  of  car  schedules 
and  service.  Nearly  every  other  question  of 
dispute  between  the  city  and  the  company  may 
be  referred  to  arbitration. 

On  March  1,  1910,  the  new  plan  started  off 
with  3  cent  cash  fares  and  a  penny  for  a 
transfer  with  no  rebate.  The  company  has 
spent  more  than  the  ordinance  allowance  both 
for  operation  and  for  renewals.  Rut  the  over- 
drafts in  the  funds,  until  authorized  by  tin- 
city  or  by  arbitrators,  do  not  affect  the  in- 
terest fund,  which  determines  the  fare.  On 
June  1,  1911,  the  interest  fund  having  passed 
the  $700,000  mark,  the  fare  was  reduced  one 


in  spite  of  a  deficit  in  the  operating  and  re- 
newal funds.  For  a  period  of  eight  months 
in  1911  the  city  allowed  the  company  an  extra 
cent  per  car  mile  for  operation.  Otherwise 
the  allowances  have  been  as  set  forth  in  the 
ordinance.  During  the  first  year  the  com- 
pany spent  and  took  about  $199,000  more  than 
the  gross  receipts  and  during  the  second  year 
about  $302,000,  making  the  gross  deficit  for  the 
two  years  about  $501, (MJO.  That  is  practically 
equivalent  to  the  penny-for-a-transfer  charge 
for  one  year.  It  should  also  be  noted  that  the 
city  fare  is  maintained  to  the  suburb  of  East 
Cleveland  under  an  old  franchise  requirement 
at  a  heavy  annual  loss,  estimated  by  the  city  at 
not  less  than  $300,000.  In  Cleveland,  when 
tracks,  cars,  etc.,  are  replaced,  their  full 
original  cost  is  charged  to  maintenance,  while 
in  Chicago  only  thv  original  appraised  value 
is  so  charged. 

Cleveland  is  getting  fair  service  at  a  three 
cent  rate.  It  mav  be  that  the  increase  in  traffic 
will  overcome  the  deficits  thus  far  accrued. 
The  City  Street  Railroad  Commissioner  has 
ordered  100  new  55  ft.  inside  measurement 
trailer  cars  to  cut  down  operating  expenses 
and   relieve   the  rush  hour  traffic.     Gross  re- 


ceipts in  .\pril.  1912,  were  about  $4,000  greater 
than  in  .\pril.  1911,  in  spite  of  the  lower  rate 
of  fare  which  represented  a  loss  of  approx- 
imately $.^11,00(1  revenue.  In  Cleveland,  the  city 
has  the  right  to  designate  and  order  improve- 
ments to  the  amount  of  $2,500,000,  which  are 
to  be  made  this  year  and  next.  Extensions, 
betterments  and  improvements  generally  may 
be  ordered  by  the  citv.  and  the  company  must 
make  them,  if  it  can,  acting  in  good  faith, 
secure  the  funds,  unless  it  claims  that  the  pro- 
posed expenditures  will  impair  the  future  abil- 
ity of  the  property  to  earn  the  stipulated  return 
on  investment.  In  that  case  the  matter  goes 
to  arbitration.  The  city  cannot,  however,  pro- 
pose any  improvements  after  it  has  let  the 
franchise  come  within  fifteen  years  of  expira- 
tion. Improvements  proposed  by  the  company 
may  be  made  if  approved  by  the  city. 

Cleveland  has  made  the  same  mistake  as  Chi- 
cago in  permanently  capitalizing  franchise  and 
pavement  value,  and  making  no  provision  for 
reduction  of  capital,  except  during  the  fifteen 
year  period  prior  to  the  expiration  of  the  fran- 
chise. The  people  are  being  saved  a  lot  of 
money.  The  company's  motive  for  economy 
is  destro\ed,  but  thus  far  expenditures  are 
being  pretty  well  held  in  check  by  the  arbi- 
trary provisions  of  the  ordinance  and  the 
supervising  alertness  of  the  City  Commissioner 
and  the  City  Council.  It  is  reasonably  certain 
that  in  spite  of  its  low  fare  and  no  profits, 
Cleveland  will  not  have  any  harder  time  than 
Chicago  in  buying  out  the  local  street  railway 
system. 

The  experience  of  the  two  cities  points  to 
one  conclusion,  namely,  that  if  municipalization 
is  to  be  either  actual  or  potential,  all  franchise 
values  and  superseded  and  imaginary  prop- 
erty must  be  wiped  out  of  the  permanent  capi- 
tal account.  If  this  is  done  and  a  city  wishes 
to  municipalize,  it  can  do  so  by  requiring  the 
property  to  pay  for  itself  out  of  earnings.  The 
increased  safety  of  the  investment  will  alone 
pretty  nearly  supply  the  amortization  fund 
without  any  higher  fares.  This  seems  to  be 
the  only  practicable  plan  of  municipalization 
that  does  not  involve  the  assumption  by  the 
city  of  enormous  additional  debts. 


Methods  Used  in  Four  Tracking  on  the 

New  York  Central  &  Hudson 

River  R.  R. 

On  the  Hudson  Division  of  the  New  "i'ork 
Central  &  Hudson  River  R.  R.,  where  con- 
siderable double  tracking  work  is  in  progress, 
the  Walsh-Kahl  Construction  Co.  are  using  a 
dump  car  train  and  Jordan  spreaders  to  widen 
out  shoulders  sufficiently  to  lay  a  construction 
track  so  as  to  clear  the  present  main  line 
tracks.  With  a  good  locomotive  and  crew  a 
train  load  of  150  to  200  cu.  yds.  of  ordinary 
material  can  be  leveled  so  as  to  clear  passing 
trains  in  8  minutes  and  can  be  leveled  down 
to  2  ft.  below  top  of  rail  in  from  10  to  15 
minutes. 

Owing  to  the  high  rock  bluflfs  along  the 
Hudson  river  running  close  to  the  river  bank, 
the  new  main  tracks  are  generally  located  on 
the  river  side,  unless  the  shore  water  is  quite 
deep,  and  any  new  embankment  would  be  on 
a  shelving  rock  as  is  the  case  sometimes 
which  necessitates  cutting  into  the  rock  cliffs 
for  the  additional  tracks. 

The  old  and  new  embankments  are  pro- 
tected on  the  river  side  against  wave  wash, 
ice  and  tides,  which  ordinarily  have  a  range 
of  about  4%  ft.,  by  a  heavy  course  of  rip-rap 
laid  up  near  subgrade  with  a  face  slope  of 
1%  to  1 ;  consequently  the  most  practicable 
method  of  getting  in  a  construction  track  is 
using  material  taken  from  excavation,  which 
is  mostly  blasted  rock,  hauled  on  standard 
gage  12-yd.  dump  cars  and  unloaded  from 
main  tracks. 

The  spreader  is  usually  coupled  next  to  the 
locomotive  in  the  train,  and  after  cars  are 
dumped  and  small  wing  and  plow  is  used  by 
placing  between  end  of  small  wing  and  for- 
ward end  of  large  wing  a  wooden  bloc'-  -'•  lut 
15  ins.  long,  suspended  from  side  of  sp:-ci  ler 
hy  a  short  chain  to  prevent  block  from  fall- 
ing out. 

"The  purpose  of  the  block  is  to  hold  the  end 
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of  small  wing  out  from  the  side  of  car  so 
that  in  passing  cars  and  spreader  through 
the  dumped  material  the  material  will  be 
pushed  back  from  rail,  and  to  a  level  with 
top  of  ties,  sufficiemly  to  clear  steps  of  pass- 
ing trains.  Once  thVuugh  is  generally  suf- 
ficient, though  where  enough  time  is  not  avail- 
able to  use  the  large  wing,  which  often  is  the 
case  on  acci'Unt  of  the  many  freight  and 
passenger  trains  on  this  division,  a  second 
pass  is  sometimes  necessary  to  insure  good 
clearance.  The  dumped  material  is  then  spread 
at  a  later  time  when  there  is  a  chance  to  use 
the  main  tracks.  This  procedure  does  not 
require  the  use  of  the  large  wing  and  can  be 
accomplished  in  six  lo  eight  minutes. 

Should  there  be  sufticient  working  time,  that 
is,  twelve  to  fifteen  minutes,  the  spreader  is 
uncoupled  from  train  after  being  moved  ahead 


air  valves,  the  air  being  taken  from  a  reser- 
voir on  the  machine  which  is  supplied  by  the 
air  pump  from  the  train  line. 

The  Jordan  spreader  is  adapted  to  success- 
fullv  handle  all  kinds  of  materials,  from  loose 
earth  to  large  bowlders  and  blasted  rock.  In 
handling  material  of  the  latter  class  some  care 
is  necessary  in  operating  the  spreader  to 
avoid  damage  in  bending  the  large  wings  or 
the  l)races  supporting  same.  Freciuently  large 
pieces  become  imbedded  in  the  fill  in  such 
a  wav  tliat  the  wing  will  raise  and  slide  over 
them'  without  moving  them  over  the  embank- 
ment. In  such  cases  a  few  dump  men  with 
shovels  and  bars  can  raise  these  pieces  to  the 
surface  where  the  spreader  can  readily  dis- 
pose of  them  without  further  trouble. 

One  man  is  sufficient  to  eontrol  all  neces- 
sary  movements   of  the   spreader,   though   on 


Jordan    Spreader   in    Use   on    Four   Tracking. 


of  dumped  material,  and  the  dump  is  spread 
to  the  full  working  depth  of  spreader  below 
top  of  rail.  The  locomotive  and  spreader  are 
again  coupled  to  train  and  proceed  for  an- 
other load.  Owing  to  the  frequent  trains  no 
more  material  is  unloade<l  from  main  tracks 
than  .ibsolutely  necessary  to  make  room  for 
a  dump  track. 

The  expense  of  a  separate  locomotive  and 
crew  lo  operate  spreader  would  not  be  justi- 
field  under  the  working  eonditions. 

There  have  been  different  kinds  of  these 
machines  used,  fr.>m  the  cru<Ie  types  gotten 
out  by  numerous  railroad  shops  throughout 
the  country,  and  which  were  very  slow  and 
uncertain  in  their  operation,  to  the  modern 
all-steel  Jordan  spreader  operated  entirely  by 
air,  in  which  all  movements  of  the  w'ings 
whether  vertical  or  horizontal  are  accom- 
plished by  means  of  large  air  cylinder  with 
suitable  piston  and  lever  connections. 

Briefly  the  spreailer  consists  of  two  large 
horizontal  wings,  one  on  either  side,  hinged 
to  a  perpendicular  post  carried  between  two 
guide  posts  securely  fastened  to  the  side 
frames  of  an  urdinary  flat  car  body,  and  ar- 
ranged so  wing  can  be  raised  or  lowered  to 
suit  work  to  be  done. 

.As  the  inner  end  of  large  wing  in  working 
position  clears  ends  if  ties  about  ten  inches, 
there  is  placed  just  ahead  anrj  on  cither  side 
a  small  wing  hinged  to  an  apr.^n-bkc  frame 
or  plow  enclosing  the  forward  end  of  car.  the 
purpose  of  which  is  to  move  any  material  on 
the  track  out  lo  a  point  where  the  large  wing 
ran  carry  it  on  and  outward  over  the  cm- 
ba'ikn^'  Mt. 

T:  -  ipron  or  plow  bas  a  rancie  of  opera- 
tion from  a  few  inche.',  a'l. .<f  top  of  rail  to 
the  top  of  tics  while  Ibt-  ]:,ru.r  wines  can  be 
adjusted  to  work  from  a!.. .nt  17  ins  above 
rail  to  2  ft.  beliw.  nr,I  l.'.'-i  ft  ti.  J.'  ft.  from 
rail  to  edge  of  eml>;\nkmeit. 

The  movement  of  the  wings  is  rend'ly  lon- 
trolled  by  the  opcralT  hy  nuan;   of   v.-itaMe 


main  line  work  where  quick  work  is  required, 
a   helper   is  advisable. 

The  output  on  an  earth  handling  job  is 
more  often  determined  by  the  methods  and 
capacity  for  disposing  of  material  taken  from 
a  steam  shovel  than  by  the  digging  capacity 
of  the  shovel. 

Where  such  are  tlie  conditions  and  mate- 
rial is  to  be  unloaded  from  main  tracks  or 
dump  tracks  or  high  fills,  or  where  the  exca- 
vated material  is  of  such  nature  that  dump 
tracks  cannot  be  kept  safely  near  edge  of 
lills.  the  spreader  is  almost  indispensable. 

The  cost  per  day  of  a  spreader  may  be  es- 
timated as  follows,  assuming  all  items  lib- 
erally to  insure  their  covering  the  cost  in 
;iny  case ; 

depreciation  on  .$o.000  machine  at   ir,   years 

life,    2.t0  day.s  per  year ' fL.'iS 

Interest   at  5    per  cent i  oo 

Repairs   at    S.'iO   per   year ." '   o ''0 

I.al)or.    1    operator    '   97)0 

Oil,    waste,    etc [[[   o!lO 

Total     j"i^ 

This  will  indicate  what  mav  l.c  the  cost 
of  using  a  spreader.     If  the  machine  is  taken 


care  of  it  should  be  sold  at  the  end  of  lo 
years  for  a  reasonable  price  but  no  account 
is  taken  of  the  scrap  value  in  this  estimate. 
The  machine  can  easily  handle  all  material 
which  can  be  supplied  by  trains  which  might 
be  anvwhere  from  1,000  to  20,000  yards  per 
day.  the  cost  per  yard  for  spreading  is  there- 
fore almost  negligible,  whereas  by  any  other 
method  it  would  be  a  serious  item. 


Determinations   of   Locomotive    Haul- 
age Capacity  for  Industrial 

Equipment. 

In  a  recent  issue  of  the  "Engineering  and 
Mining  Journal,"  Mr.  A.  F.  Elliott,  Chief 
Electrician  of  the  Mining  Department  of  the 
Tennessee  Copper,  Iron  &  Railroad  Co.,  gives 
some  tables  and  rules  for  determining  the 
haulage  capacity  and  efficiency  of  electric 
mine  locomotives.  The  rules  and  tables  which 
are  given  below  should  be  of  equal  value  to 
users  of  locomotives  in  tunnel  work. 

In  Tables  I  and  II  are  given  tlic  loads  that 
different  locomotives  can  haul  under  average 
mine  conditions,  also  the  size  of  fuse  wire  to 
use.  The  rule  for  calculating  the  horse- 
power of  electric  motors  is  as  follows : 

Miles  per  hour  X  drawbar  pull 
Horsepou'er   = 

To  calculate  the  draw-bar  pull  a  certain  co- 
clticient  of  friction  must  be  assumed.  This 
is  usually  taken  as  l/.'j  to  1/7  of  the  weight 
on  the  drivers  but  depends  on  whether  steel- 
tired  or  chilled  cast-iron  wheels  are  used,  and 
also  on  the  condition  of  the  wdieels  and  tracks. 
Worn  wheels  will  pull  more  than  new  ones 
and  they  will  pull  more  on  a  large  rain  than 
on   a  small  one. 

The  weight  of  trips  a  locomotive  w'ill  haul 
depends  on  the  grade  and  frictional  resistance. 
This  latter  is  variable  and  depends  on  the  con- 
dition of  tires  and  track.  It  may  be  as  low 
as  20  lb.  per  ton  on  the  level  or  it  may  go 
much  higher,  60  or  7.5  lbs.  per  ton.  Under 
average  conditions  around  well  equipped  mines 
it  is  usually  30  or  3.5  lbs.  per  ton  on  level 
track.  For  each  1  per  cent  grade  add  20  lbs. 
per  ton. 

Therefore,  to  calculate  the  weight  of  trip 
divide  the  rated  drawbar  pull  of  the  locomo- 
tive by  the  frictional  resistance  per  ton,  the 
quotient  indicating  the  gross  weight  of  the 
trip  it  will  haul.  It  should  be  remembered, 
however,  that  the  locomotive  will  not  have  as 
great  a  drawbar  pull  on  a  grade  as  it  has  on 
the  level,  as  it  has  its  own  weight  to  haul  up 
the  grade.  The  drawbar  pull  developed  on  a 
grade  may  be  calculated  as  follows:  Multiply 
the  weight  of  the  locomotive  in  pounds  by 
the  per  cent  of  grade  used  as  a  decimal  and 
subtract  the  amount  from  the  rated  drawbar 
pull. 

The  actual  horsepower  developed  can  be 
calculated  from  the  electrical  input.  Take 
frequent  readings  of  the  volts  and  amperes 
wdiilc  hauling  a  trip  and  get  the  average  of 
each. 

Horsepower  = 
Volts  X  amperes  X  efficiency  (say  90  per  cent) 

746 
III  all  the  foregoing  it  is  assumed  that  the 
locomotive  has   motors  in   it  large   enough  to 
do  the  work  without  overheating.    This  is  not 
alvvavs  the  case. 
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.\  considerable  number  of 
The  Doings      railroad    construction    con- 
°       tracts  have  been   let  in   the 


of 


past  few  days,  and  a  lot  of 


the  Week.  new  prospects  have  made 
their  appearance.  Of  this 
latter  chief  in  importance 
is  the  new  300-mile  line  of  the  Minneapolis  & 
St.  Louis  R.  R.  from  the  vicinity  of  Water- 
town,  S.  Dak.,  to  the  Canadian  border.  The 
line  will  be  built  under  the  name  of  the  Min- 
neapolis, St.  Louis  &  Canadian  Ry..  and  it  is 
announced  that  construction  work  will  prob- 
ably be  started  this  fall.  Another  item  of  in- 
terest which  has  developed  since  our  last  issue 
is  the  report  that  the  Chicago,  Milwaukee  & 
Gary  R.  R.  would  commence  work  in  the  near 
future  on  extensions  from  Rockford,  111.,  to 
Milwaukee,  and  from  Momence  to  Gary,  Ind. 
There  is  also  a  probability  of  the  Denver  & 
Rio  Grande  R.  R.  undertaking  in  the  near 
future  the  work  of  changing  the  line  over 
"Marshall  Pass  in  Colorado  from  narrow  to 
broad  gage.  It  is  likewise  understood  that 
the  Chicago  &  Alton  R.  R.  is  about  ready  to 
begin  its  extensive  betterment  work  planned 
for  this  year.  About  $0,000,000  is  to  be  ex- 
pended by  this  road.  The  Wichita  Union  Ter- 
minal Ry.  Co.  of  Wichita,  Kan.,  has  awarded 
the  contract  for  the  construction  of  the  re- 
taining walls,  subways  and  other  concrete 
work  in  connection  with  the  Wichita  Track 
Elevation  to  the  Texas  Building  Co.  of  Ft. 
Worth,  Tex.  Bids  for  the  depot  were  received 
yesterday  (July  '23d).  Among  the  other  con- 
tracts let  recently  are  the  following:  John 
Marsch,  Chicago,  111.,  for  double  track  work 
between  Clark  Junction  and  Gary,  Ind.,  for 
the  Wabash  R.  R. ;  Ware  Construction  Co.. 
St.  Louis,  Mo.,  for  work,  Excelsior  Springs 
Junction  to  Birmingham  for  the  Wabash ; 
E.  S.  Johnson  &  Co.,  for  second  track  work 
between  Manilla  and  Coon  Rapids.  la.,  for 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. ;  Ran- 
som &  Cook,  Ottawa,  Kan.,  for  widening  em- 
bankments and  regrading  and  leveling  road- 
bed between  Osawatomie  and  Council  Grove 
for  the  Missouri  Pacific :  Utah  Construction 
Co.,  Ogden,  Utah,  for  15  miles  of  second  track 
on  the  Southern  Pacific  line  connecting 
Truckee,  Cal..  and  Reno,  Nev. ;  James  F. 
O'Neill  Co.,  for  constructing  a  single  track 
18-mile  gas  traction  line  from  Minneapolis  to 
Anoka,  5linn.,  for  the  Minneapolis  &  North- 
ern Ry. :  Utah  Construction  Co.,  Ogden,  Utah, 
for  building  a  second  main  line  track  from 
Tucker.  Utah,  to  Thistle  Junction,  ITM;  miles 
from  the  Denver  &  Rio  Grande  R.  R. 

Road  construction  prospects  are  better  than 
ever.  The  New  York  State  Highway  Com- 
mission will  receive  bids  ne.xt  month  on  con- 
tracts for  about  $6,000,000  of  road  improve- 
ment. This  letting  will  exhaust  the  $.'>0.000.- 
000  appropriation,  but  at  the  election  this  fall 
the  New  York  people  will  vote  on  a  prop"- 
sition  to  expend  an  additional  $50,000,000  for 
the  completion  of  the  system.  The  people  of 
Dhio,  bv  the  way,  will  vote  on  Sept.  3  on  ex- 
pending $.50,000,000  for  highway  construction 
in  that  state.  In  the  way  of  road  contracts  let 
about  the  largest  appears  to  be  one  secured  by 
R.  N.  Cunningham  &  Sons,  Turtle  Creek,  Pa. 
This  contract  amounts  to  $143,381  and  calls 
for  the  construction  of  (i.l  miles  of  asphaltic 
concrete  road  for  .Allegheny  County,  Pa. 


In  the  way  of  drainage  one  of  the  largest 
pieces  of  work  of  the  past  week  was  the  con- 
struction of  19.3  miles  of  ditch  for  the  River- 
side Drainage  District  in  Washington  County, 
Mississippi.  Bids  on  this  work  were  opened 
July  1.5  at  Greenville,  Miss.,  the  Central 
Dredging  Co.,  at  $173,588,  being  the  low  bid- 
der. The  work  includes  2,004,600  cu.  yds.  of 
dredging. 

The  v.  S.  Senate  has  passed  the  River  and 
Harbor  appropriation  bill,  carrying  about  $33,- 
000,000,  of  which  $6,000,000  is  for  Mississippi 
River  Improvements. 

Bids  are  now  being  asked  by  the  New  York 
.State  Superintendent  of  Public  Works  on 
three  additional  barge  canal  terminal  con- 
tracts. These  contracts  call  for  constructing 
a  harbor  and  dock  wall  at  Albany,  N.  Y.,  for 
constructing  a  waU  at  Fort  Edward,  and  for 
dredging  a  harbor  and  a  connecting  channel 
at  Fort  Edward. 

J.  G.  White  &  Co.,  New  York  City,  have 
been  awarded  the  contract  for  a  large  hydro- 
electric development  in  Georgia,  which  will 
cost  about  $2,500,000.  The  development  will 
be  at  Stevens  Creek,  on  the  Savannah  River, 
about  nine  miles  northwest  of  Atlanta,  Ga. 
The  power  house  will  be  at  the  Georgia  end 
of  the  dam,  and  for  the  ultimate  installment 
its  length  will  be  about  300  ft.  The  length  of 
the  dam  will  be  2.300  ft.,  the  spillway  section 
of  which  will  be  about  2.000  ft.  long.  A  lock 
about  30  ft.  by  150  ft.  in  the  clear  will  be 
constructed  for  pole  boat  navigation.  In  the 
overflow  section  of  the  dam  adjacent  to  the 
power  line  will  be  five  waste  gates  about  8  ft. 
square.  The  average  height  of  the  dam  will 
be  34  ft.  Flash  boards  3  or  4  ft.  high  are  to 
be  provided.  The  ultimate  installation  will  be 
18,000  k.  w.  in  ten  main  units,  with  two  200- 
k.  vv.  water  wheel  driven  exciter  units  and  one 
200-k.  w.  motor-driven  exciter.  The  avera.ge 
head  will  be  27.3  ft.,  witli  extremes  of  16  and 
32  ft.  The  present  installment  will  include 
five  main  and  two  exciter  units. 

The  people  of  Minnesota  will  vote  in  the 
near  future  on  the  proposed  one-mill  road 
tax  amendment  to  the  present  law.  If  the 
proposition  is  voted  upon  favorably  approx- 
imately $27,000,000  will  be  available  for  good 
roads. 


There   has  been      consid- 
erable discussion  in  France 
Tar  anri         and   England  regarding  the 
idr  diiu         ^^^^^    ^j    j.^,j^,    tarring    on 

Vegetation,  vegetation.  This  discussion 
had  particular  reference  to 
surface  applications.  If 
the  following  item  from  the  London  Globe  is 
to  be  believed  tar  applied  by  the  mixing  proc- 
ess has  little  effect  on  at  least  one  kind  of 
vegetation. 

A  tar  macadam  pavement  stretching  irom  the 
school  of  gunnery  at  Shocburyness  to  the  sea  Is 
at  present  in  a  state  of  violent  if  silent  eruption. 
About  a  fortnight  ago  the  surface  became  cov- 
ered with  what  may  he  called  "blisters,"  raised 
a  little  above  the  common  level,  which  attracted 
much  wondering  attention.  From  each  of  these, 
in  a  few  days,  a  series  of  cracks  appeared,  ex- 
tending themselves  In  rays  from  a  center.  Final- 
ly came  up  a  broad,  soft  shoot,  looking  ex- 
tremely well  pleased  with  Itself  and  its  work, 
which    proved    to    be   so   old    and    well    known    a 
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friend  as  the  thistle.  At  this  moment  there  are 
hundreds  of  those  bold  intruders  showing  de- 
fiantly through  the  pavement,  affording  a  most 
interesting  illustration  of  the  power  of  vegetable 
gi-owth. 

Seemingly  the  tar  in  the  roads  at  Shoebury 
ness  was  not  even  a  discourager  of  the 
thistles. 


A     new     type     of     steam 

New  Type      '"°"^'''    "^^'^^h    is    said    to 

_  _      -"^         give    very    efficient    results, 

ot   bteam        y^^^    ],gg„    discovered    by    a 

Roller.  chemist.        The      following 

description,     which     should 

prove   of    much   interest,   is 

taken    from    The    Percolator — the   Bulletin   of 

the  Chemical  Qub  of  New  York  City. 

Analysis  of  sample  of  a  preparation  called 
"Steam  Roller"  proves  it  to  be  made  as  follows: 
Some  leaves  of  mint  are  crushed  in  the  bottom 
of  a  large  glass  container  and  the  same  brought 
to  a  low  temperature  by  means  of  small  pieces 
of  ice  which  completely  cover  the  mint  leaves. 
Certain  aromatic  oils  of  the  mint  are  extracted 
by  pouring  about  two  fingers  of  good,  dry  gin 
upon  it,  and  while  the  extraction  is  in  progress 
a  bottle  of  commercial  ginger  ale  is  added  and 
a  number  of  sprays  of  fragrant  mint  are 
placed,  stems  downward,  into  the  container, 
which  is,  by  this  time,  about  filled  to  the  top. 
In  this  form  it  constitutes  what  is  called  a 
"Steam  Roller,"  and  it  is  said  to  be  employed 
as  a  beverage. 


The     operation     of     rail- 
roads    in     Mexico     at     the 
Railroading     present  time,  judging  from 
^      .      °     press   dispatches,  is   not  all 
in  IVlexico.       Q„g  ]Q,.,g  g^^eet  dream.     In 
one  item  we  read  that  Gen- 
eral    Marcelo    Caraveo,     in 
charge  of  wrecking  the  Mexican  Central  R.  R.. 
today  finished  the  first  50  miles  of  destruction, 
and  that  Gen.  Huerta,  in  charge  of  reconstruc- 
tion, is  bringing  all  the  material  necessary  for 
rebuilding   the    road.      In    another    item    it    is 
stated  that 

General  Pasqual  Orozco.  Jr.,  within  the  last 
24  hours,  ordered  the  Mexican  Northwestern 
R.  R.  destroyed  between  Pearson  and  Madera, 
207  miles  southwest  of  Juarez,  but  the  order 
was  mysteriou.sly  rescinded  soon  after  it  was 
given. 


.A    North    Carolina    town 
has    an    interesting   method 
Securing         ^'^^   selecting   workmen   for 
J   ,    °         repairing   its   roads,   and  at 
a  JOD.  ,],g    same    time    ridding    it 

of  undesirable  citizens. 
When  tramps  hit  the  burg 
they  arc  gathered  in  by  the  town  marshal  and 
placed  in  the  lockup  until  there  are  a  sufficient 
number.  They  are  then  taken  out  and  lined 
up  in  front  of  the  town  hall  at  one  end  of  a 
half-mile  stretch  of  straight  road.  .\t  the 
other  end  a  constable  is  stationed.  At  a  pistol 
shot  the  tramps  start  running  and  the  last 
man  to  reach  the  end  of  the  half-mile  section 
secures  a  job  repairing  the  roads  for  his  board 
and  lodging.  The  remaining  tramps  are  al- 
lowed to  keep  on  running  as  long  as  they  keep 
heailed  away    from   the  town. 
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PERSONAL 


Mr.  Frank  \V.  Solon,  who  has  been  Acting 
Superintendent  of  Streets  for  the  City  of  Chi- 
cago, has  been  appointed  permanently  to  the 
position. 

Mr.  J.  W.  Briggs  of  Johnson  &  Briggs, 
one  of  the  contractors  for  the  new  road  being 
built  from  Winchester  to  Irvine,  recently 
dropped  dead  at  his  home  in  Richmond,  Va. 

Mr.  Ernest  McCuUough.  M.  Am.  Soc.  C.  E., 
has  been  engaged  by  the  University  of  Kansas 
to  give  instruction  in  practical  mining  at  a 
summer  school  to  be  held  for  six  weeks,  com- 
mencing July  22d,  in  Weir  City,  Kan. 

Mr.  Holly  Hatcher  has  resigned  as  Super- 
intendent of  the  Georgia  Southern  &  Florida 
Rv.  to  accept  a  partnership  in  a  New  York 
firm  of  consulting  engineers.  He  was  prev- 
iously employed  by  the  Southern  Ry.  at  Col- 
umbus, Miss. 

Mr.  James  .-X.  Paige,  for  17  years  Assist- 
ant Engineer  of  Baltimore,  Md..  was  dropped 
from  the  service  recently.  The  Baltimore 
papers  state  that  he  was  released  for  political 
reasons  and  for  "too  carefully  guarding  the 
interests  of  the  taxpayers." 

Mr.  Sam  S.  HofiF,  formerly  General  Man- 
ager of  the  Wilmington  City  Railway  Com- 
pany, has  entered  upon  his  duties  as  Chief 
Engineer  of  the  Wopsononock  Ry.  Co.  at  Al- 
toona.  Pa.  He  will  at  once  begin  the  work  of 
changing  the  line  into  a  standard  gage  elec- 
tric railway.  It  is  a  narrow  gage  line  12'/2 
miles  long. 

Lieut. -Col.  Francis  R.  Shunk  of  the  U.  S. 
Engineer  Office  in  St.  Paul  has  been  trans- 
ferred to  the  office  in  Pittsburgh.  The  change 
will  occur  Aug.  5.  He  will  be  succeeded  in 
St.  Paul  by  Lieut.-Col.  Charles  L.  Potter  of 
St.  Louis,  now  engineer  for  the  Western 
Division  and  Secretary  of  the  Mississippi 
River  Commission. 

Mr.  Dabney  H.  Maury,  Consulting  Engineer 
of  Peoria,  111.,  announces  that  his  offices  will 
be  at  1137-1138  Monadnock  Block,  Chicago, 
after  Aug.  1.  Mr.  Douglas  A.  Graham  will 
be  his  Principal  Assistant  Engineer  in  the  new 
office.  Mr.  Maury  makes  a  specialty  of  works 
for  water  supply  and  purification,  sewerage, 
lighting  and  power  plants  and  of  appraisal 
and  aJiustiTunt  of  rates  of  public  utilities. 


CATALOGUES 


Electrical.— I't.  Wayne  Electric  Works, 
It.   Wayne,   Ind.,  and   Madison,  Wis. 

The  following  catalogs  are  received  from 
the  Fort  Wayne  Electric  Works  of  the 
General   Electric   Company; 

Ventilating  Fans.— Paper,  3'/:x6Vi  ins.,  6 
v\i  Illustrates  and  describes  briefly  ven- 
tilating fans  for  engine  rooms,  shops  and 
offices.  Tables  of  sizes,  horse-power,  revo- 
lutions, cu.  ft.  of  air  per  minute  and 
weights  of  fans  are  given. 

Pumping.— Paper,  4x7  ins..  10  pp.  This 
folder  illustrates  and  describes  briefly  the 
Paul  Suction  Pressure,  Paul  Deep  Well 
Pressure  and  Hall  Pneumatic  Displacement 
Systems  of  obtaining  water  direct  from  the 
well.  Illustrations  and  diagrams  with  orief 
descriptions  are  given  of  the  various  pumps 
and  accessories. 

How  to  Mix  Concrete  for  Five  Cents. — 
Paper,  6x9  ins.,  32  pp.  Xims  Concrete  Ma- 
chinery Co.,  Philadeli>hia,  Jefferson  Coun- 
ty, K.  Y. 

Catalog  No.  7  is  entitled  "How  to  Mix 
and  Place  Concrete  for  5  cts.  per  Cu.  Yd." 
The  catalog  illustrates  and  describes  batch 
mixers  for  concrete  and  mortar;  measur- 
ing and  charging  machines  for  use  on  any 
type  of  mixer;  concrete  harrows  and  carts 
and  all  kinds  of  concrete  machinery.  Sev- 
eral jobs  are  described  showing  this  mixer 
plant    at    work    where    concrete    has    been 


mixed  and  placed  for  less  than  5  cts.  per 
cu.  yd.  . 

A.  C.  Generators  and  Belted  Exciters.— 
Paper,  4vix63i  ins.,  20  pp.  This  is  Instruc- 
tion Book  No.  3053,  superseding  No.  3029, 
which  gives  instructions  for  construction 
of  foundations,  assembling  of  machinery 
and  connections  and  care  of  operation.  A 
number  of  useful  diagrams  are  included. 

Belt  Driven  Revolving  Field  Alternators. 
—Paper,  8xlOV<  ins.,  12  pp.  Bulletin  No. 
1137  illustrates  and  describes  quite  fu.ly 
these  alternators. 

Single  Phase  Repulsion  Induction  Mo- 
tors.—Paper.  8x10^  ins..  12  pp.  Bulletin 
No.  1140  gives  a  complete  illustrated  de- 
scription  of   these   motors. 

Direct  Connected  D.  C.  Generators.— 
Paper,  SxlOVa  ins.,  12  pp.  Bulletin  No.  1136 
gives  a  complete  illustrated  description  of 
these  generators. 

Motor  Drives — Paper,  8x10^4  ins.,  52  pp. 
Bulletin  No.  1139,  superseding  Bulletin  1111 
is  a  book  of  pictures  showing  some  of  the 
many  applications  of  Ft.  Wayne  motors  to 
various  machines  used  in  several  indus- 
tries. These  photographs  indicate  the 
large  scope  of  the  Fort  Wayne  line. 

Chain  Belt. — Paper,  6x9  ins.,  8  pp.  The 
Chain   Belt   Co.,   Milwaukee,  Wis. 

This  is  the  July  issue  of  the  "Chain 
Belt,"  issued  by  the  Chain  Belt  Company, 
which  contains  illustrations  and  descrip- 
tions of  interesting  work  which  is  being 
carried   on   in   concrete  construction. 

Hunt  Industrial  Railway. — Paper,  9j4x 
6->^  ins.,  SO  pp.  C.  W.  Hunt  Co.,  W.  New 
Brighton,  N.  Y. 

This  is  the  Industrial  Railway  catalog 
No.  12-1  and  deals  with  industrial  cars, 
switches,  curves,  locomotives,  rails  and 
memoranda  for  architects  and  engineers. 
The  catalog  is  very  complete  and  contains 
illustrations  and  descriptions  in  great  de- 
tail. 

Hydro-Electric  Development. — Paper.  8'- 
xll  ins..  12  pp.  J.  G.  White  &  Co.,  New 
York  City. 

The  Power  of  Ocoee  is  an  illustrated 
description  of  a  hydro-electric  development 
on  the  Ocoee  Rver  at  Parksville,  Tenn., 
built  by  the  J.  G.  White  Co.,  for  the  East- 
ern Tennessee  Power  Co. 

I.  H.  C.  Gasoline  Tractors.— Paper.  9-54 
x/Jj  ins.,  24  pp.  International  Harvester 
Co..  Chicago,  111. 

This  catalog  illustrates  and  describes  I. 
H.  C.  two-speed  gasoline  tractors,  types  A, 
and  B.  The  catalog  contains  interesting 
data  as  to  the  operation  of  gasoline  trac- 
tors and  road  rollers.  Descriptions  of  the 
construction  of  the  machines  are  given  in 
detail. 

Pneumatic  Tools. — Paper,  6x9  ins.,  8  pp. 
Thos.  H.  Dallett  Co.,  York  and  23rd  Sts., 
Philadelphia,  Pa. 

This  catalog  illustrates  and  describes 
pneumatic  wood  carving  tools.  This  is 
bulletin  304.  The  tools  are  a  new  de- 
parture for  stone  cutting  and  wood  work- 
ing, and  if  adopted  generally  would  have 
considerable   effect  in  these  industries. 

Standard  Pumping  Engines. — Paper.  8x 
11%  ins..  38  pp.  The  Standard  Pump  & 
Engine    Co.,    Cleveland,   O. 

This  catalog  illustrates  and  describes 
designs  adapted  to  shallow  wells,  cisterns, 
lakes,  etc.,  operating  with  gas  or  gasoline 
engines,  electric  motor  or  hand  power  for 
isolated  institutions,  farms,  etc.  This  is 
catalog  No.  12. 

Key  Brand  Weed  Killer.— Paper,  4i/x 
6^  ins.,  4  pp.  Interstate  Chemical  Co  "4 
Bayview   Ave.,  Jersey   City.   N.  J. 

This  booklet  describes  a  permanent  weed 
killer  which  is  applied  by  sprinkling  and 
does  not  stain  the  ground  nor  injure  metal, 
stone  or  woodwork.  A  gallon  will  cover 
about  25  sq.  ft.  of  ground.  Prices  are 
given. 


INDUSTRIAL 


The  Ohio  Concrete  Machinery  Co.,  Colum- 
bus Savings  &  Trust  Bldg.,  Columbus,  O  ,  and 
W  B  Troy,  Jr.,  Memphis  Trust  Bldg..  Mem- 
phis, Tenn.,  have  taken  the  agency  for  the 
Chain  Belt  concrete  mixers  and  also  concrete 
equipment  in  their  respective  territories. 

The  Taylor  Iron  &  Steel  Co.  of  High 
Bridge  N  J.,  has  opened  an  oflice  in  Pitts- 
burgh.'Pa„  at  301  Oliver  Bldg..  Phone  2192 
Grant.  This  office  is  opened  as  a  result  of 
the  increasing  demand  for  Tisco  manganese 
steel  castings  in  Pittsburgh  and  vicinity.  The 
office  is  in  charge  of  Mr.  James  S.  Morrison. 
In  order  to  handle  matters  most  expeditiously, 
it  is  requested  that  all  inquiries  and  orders  for 
Tisco  manganese  steel  castings  be  sent  through 
the  Pittsburgh  office. 

Mr.  R.  L.  Sites,  formerly  assistant  to  Pres- 
ident of  the  Wm.  J.  Oliver  Manufacturing 
Co.,  and  who  has  represented  this  company 
in  the  New  York  territory  for  the  last  18 
months,  has  been  given  an  exclusive  agency 
in  this  territory  bv  the  Oliver  Co.  for  the  sale 
of  the  well  known  "Oliver"  dump  cars, 
spreaders,  industrial  cars,  marble  mill  and 
mining  equipment.  Mr.  Sites  will  retain  his 
present  suite  of  offices  in  .'30  Church  St.,  New 
York  Citv.  and  will  handle,  in  addition  to  the 
above  line,  two  or  three  other  high  classed 
lines  of  contractors'  equipment.  It  is  his  in- 
tention to  maintain  a  high  class  manufac- 
turers' agency  in  connection  with  the  Lines- 
Flynn  Co.  of  50  Church  St.  Mr.  J.  H.  Flynn, 
of"  the  Lines-Flynn  Co.,  was  formerly  Me- 
chanical Engineer  of  the  Isthmian  Canal  Com- 
mission. 

Members  of  the  General  Contractors'  Asso- 
ciation of  New  York  City,  and  their  guests 
enjoyed  an  excursion  tendered  by  the  Good- 
win Sand  &  Gravel  Co.,  on  July  17,  on  the 
powerful  tug  boat  "Goodwin  No.  14,"  which 
conveyed  the  party  to  Eaton's  Point,  where 
the  gravel  plant  is  located,  and  to  the  Cow 
Bay  Sand  properties.  At  Eaton's  Point  the 
company  has  a  practically  inexhaustil)le  sup- 
ply; the  gravel  beds  extending  to  a  depth  of 
600  ft.  below  tide  level,  and  as  yet  not  over 
30  ft.  has  been  dredged  out.  The  gravel  is 
handled  by  a  dredge  similar  in  every  respect 
to  those  used  in  gold  dredging.  The  heavy 
ladder  buckets  are  capable  of  dredging  to  a 
depth  of  100  ft.  The  material  is  dumped  front 
the  buckets  onto  a  washing  platform  and 
thence  into  cylinder  screens  which  separate 
the  gravel  into  five  commercial  sizes,  drop  it 
into  conveyor  belts  which  run  to  the  scows 
lying  underneath.  Thus  in  one  continuous 
operation  the  gravel  is  dredged,  washed, 
screened  and  loaded,  five  scows  at  a  time  car- 
rying respectively  sand,  grit,  roofing  gravel, 
paving  gravel  and  concrete  gravel.  The  ca- 
pacity of  the  plant  is  2,000  cu.  yds.  per  day 
and  the  output  is  shipped  to  all  parts  of  the 
country.  At  Cow  Bay  the  property  of  the 
Goodvi-in  Co.  covers  some  100  acres.  The 
sand  is  excavated  by  Bucyrus  steam  shovels, 
the  face  of  the  cuts  averaging  over  60  ft.  in 
height,  loaded  in  trains  of  Continental  dump 
cars,  carried  to  the  screening  plant  where  the 
train  runs  onto  an  overhead  track,  underneath 
which  are  the  hoppers  into  which  the  sand 
is  dumped;  then  lifted  by  a  series  of  bucket 
elevators  to  the  screens  which  deposit  it  in 
hoppers  above  the  lower  level  track  from 
where  it  is  loaded  into  trains  of  cars  and  con- 
veyed to  trestles  extending  some  200  ft.  be- 
yond the  shore,  under  which  scows  are 
berthed  for  final  loading.  The  dailv  capacity 
of  the  Cow  Bay  plant  is  5,000  cu.  yds.  The 
output  of  the  gravel  and  sand  plants  is  han- 
dled by  a  fleet  of  five  tugs  and  112  scows,  all 
over  500  cu.  yds.  capacity,  owned  by  the  Good- 
win Co.  James  C.  Ewing,  Vice  President  and 
General  Manager,  was  the  host  of  the  occa- 
sion, which  was  the  third  outing  given  to 
members  of  the  Association  of  "which  the 
Goodwin  Sand  &  Gravel  Co.  is  a  member. 
Lunch  and  dinner  were  served  on  the  boat 
and  a  colored  quartet  added  to  the  jollity  of 
the  outing. 
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Alabama. 

It  is  believed  that  the  Alabama  &  Mississippi 
R.  R.,  N.  E.  Turner.  President,  Vinegar  Bend. 
Ala.,  will  soon  start  work  on  its  e.xtension 
to  Evanston,  Miss. 

Alaska. 

The  White  Pass  &  Yukon  R.  R.,  O.  L. 
Dickeson,  President,  Vancouver,  B.  C,  has 
engineers  in  the  field  for  a  r20-mile  extension 
from  White  Horse  to  Tantalus,  or  Yukon 
Crossing,  tapping  the  great  Tantalus  or  Brit- 
ish Yukon  coal  field. 

Arkansas. 

Business  men  of  Texarkana  are  interested 
in  a  project  for  the  construction  of  an  inter- 
urban  railway  line  between  Texarkana  and 
Clarksville,  Tex.,  about  70  miles.  Among 
those  behind  the  movement  are  F.  W.  Offen- 
hauser.  former  Mayor  A.  C.  Stuart  and  Ben 
M.   Foreman  of  Texarkana. 

The  List  &  Gififord  Construction  Co.  has 
shipped  its  outfit  to  Hulbert  to  begin  work  on 
that  end  of  the  Marianna-Memphis  branch  of 
the  St.  Louis.  Iron  Mountain  &  Southern  Ry. 
The  work  from  Marianna  to  the  St.  Francis 
River  has  been  completed. 

Stockholders  and  others  interested  in  the 
Batesville  &  Northeastern  Ry.  Co.  have  held 
a  meeting  at  Batesville  to  raise  the  subscrip- 
tion to  the  stock  in  the  railroad  company  to 
$120,000,  the  necessary  amount  to  charter  the 
road  from  Batesville  to  the  Frisco  at  Black 
Rock.  About  $90,000  had  been  raised  pre- 
vious to  the   meeting. 

California. 

®The  LTtah  Constructir.n  Co.,  Ogden.  Utah, 
has  been  awarded  a  contract  by  the  Southern 
Pacific  for  the  construction  of  L5  miles  of 
second  track  on  the  Southern  Pacific  connect- 
ing the  towns  of  Truckee,  Calif.,  and  Reno. 
Nev.  This  is  the  latest  part  of  the  construc- 
tion of  a  second  track  on  the  Harriman  lines, 
between  Omaha  and  San  Francisco,  .\lready 
hundreds  of  men  are  employed  in  clearing 
away  underbrush  along  this  stretch.  A  large 
part  of  the  proposed  double  tracking  has  al- 
ready been  completed.  Between  Sacramento 
and  Colfax  the  second  track  is  already  in  ope- 
ration. The  laying  of  the  second  track  from 
Benicia  to  Sacramento,  a  distance  of  fifty- 
eight  miles,  is  completed,  with  the  exception  of 
eight  miles,  between  Webster  and  Washin.gton. 
This  stretch  of  eight  miles  involves  the  raising 
of  the  roadbed  across  the  Y'olo  Basin  and  the 
rebuilding  of  approximately  two  miles  of 
bridges.  It  will  probably  be  completed  about 
the  1st  of  October,  and'  there  will  then  be  a 
double  track  the  entire  distance  between  Oak- 
land Pier  and  Colfax. 

The  Sacramento  &  Woodland  Rv..  Vallejo. 
Cal.,  has  applied  to  the  State  Railroad  Com- 
mission for  permission  to  build  a  spur  track 
across  Main  St.  in  the  citv  of  Woodland  to 
the  lumber  yards  of  the  Diamond  Match  Co. 
in  the  same  citv. 

The  Pacific  Electric  Rv.  Co.,  Geo.  E.  Pills- 
bury,  Chief  Engineer,  Pacific  Electric  Bldg., 
Los  .\ngeles.  is  planning  to  expend  $150,000 
for  laying  a  double-track  line  on  Lincoln  .-Vve. 
in  Pasadena. 

Colorado. 

The  Colorado  Midland  Ry.,  H.  C.  Wagner. 
Chief  Engineer.  Colorado  Springs.  Colo.,  will 
spend  about  $350,000  in  the  purchase  of  new 
rolling  ^tock  and  for  betterment  work. 

The  directors  of  the  Santa  Fe  system  have 
made  an  appropriation  of  $50,000  to  cover  the 
cost  of  improvements  contemplated  at  Trini- 
dad, Colo.  The  work  will  include  theerection 
of  a  new  freight  depot  and  office  building,  new 
coal  chute  and  the  relaying  of  tracks  in  the 
yards. 

It  is  rumored  that  the  Great  Northern  Rail- 


a  line  from  Yankton,  S.  Dak.,  to  Denver,  Colo. 
The  Denver  Chamber  of  Commerce  and  the 
Sioux  Falls,  S.  Dak.,  Commercial  Club  will 
unite  in  an  effort  to  secure  the  extension.  The 
construction  of  such  a  line  would  place  Denver 
within  750  miles  of  Duluth  and  water  trans- 
portation of  the  Great  Lakes,  instead  of  1,000 
miles  between  Denver  and  Chicago. 

There  is  a  probability  of  the  Denver  &  Rio 
Grande  R.  R.  undertaking  in  the  near  future 
the  work  of  changing  the  line  over  Marshall 
Pass  from  narrow  to  broad  gauge.  The  plans, 
however,  for  the  work  are  as  yet  indefinite. 

Delaware. 

The  City  Council  of  New  Castle.  Del.,  has 
finally  granted  a  franchise  to  the  Wilmington, 
New  Castle  &  Delaware  City  R.  R.  Co.  Rob- 
ert H.  Richards,  Wilmington,  Del.,  is  counsel 
for  the  company,  which  was  chartered  early  in 
June. 

Georgia. 

A  meeting  of  the  stockholders  of  the  .\mer- 
icus.  Tifton  &  Atlantic  Ry.  recently  held  a 
meeting  at  Tifton,  Ga..  for  the  purpose  of 
electing  directors  and  making  preparations  for 
commencing  work  on  the  survey  and  construc- 
tion of  the  proposed  line  from  .\mericus  to 
some  point  on  the  Atlantic  seaboard.  George 
Ellis,  President  of  the  .A.mericus  Board  of 
Trade,  and  W.  C.  Crook,  Americus,  Ga.,  are 
interested  in  the  project. 

The  Valdosta.  Fort  Gaines  &  Montgomery 
Railroad  Co.  has  purchased  a  franchise  for  a 
line  between  Montgomery  and  Fort  Gaines, 
Ga..  of  the  Montgomery  Eastern  R.  R.  Co., 
and  will  operate  the  road  in  connection  with 
a  42-mile  line  connecting  Valdosta  and  Fort 
Gaines. 

Idaho. 

Right  of  way  contracts  were  recently  closed, 
and  according  to  advices  from  Lewistown, 
Idaho,  construction  work  on  the  line  of  the 
Nez  Perce  &  Idaho  R.  R.  from  IIo  to  Forest 
will  be  commenced  at  once.  The  survey  for 
the  road  was  completed  some  time  ago  by 
Engineer  Fred  Warren  and  during  the  past 
few  weeks  the  matter  of  securing  the  right  of 
way  has  been  receiving  the  attention  of  the 
company's  representatives.  The  line  to  be  con- 
structed at  this  time  is  about  15  miles  in 
length  and  will  serve  a  productive  and  exten- 
sive section  now  isolated  from  transportation. 

Betz  Bros.,  railroad  graders,  are  construct- 
ing a  track  from  the  upper  to  the  lower  yards 
of  the  Sioux  City  Paving  Bridge  Co.,  at  North 
Riverside,  la.  The  new  track  will  parallel  the 
Milwaukee  tracks. 

Illinois. 

®The  Rock  Island  Southern  Ry.  (electric), 
W.  W.  McCullough,  General  Manager,  Mon- 
mouth, 111.,  is  reported  to  have  decided  to  ex- 
tend its  line  to  Galesburg.  Peterson  Bros., 
Davenport,  la.,  are  stated  to  have  the  grading 
contract  for  the  first  section  of  the  extension. 

The  Aurora,  Mendota  &  Western  Ry.  Co.. 
which  proposes  the  construction  of  an  electric 
railway  from  Yorkville  to  Mendota.  has  ap- 
plied to  the  City  Council  of  Sandwich  for  a 
franchise  through  that  place.  C.  A.  Darnell, 
Piano,  is  interested. 

The  Chicago  &  .Vlton  R.  R.,  H.  T.  Douglas, 
Chief  Engineer,  Chicago,  111.,  is  understood  to 
be  about  ready  to  begin  its  extensive  better- 
ment work  planned  for  this  year.  About  $0,- 
000.000  is  to  be  expended  for  this  work,  which 
will  probably  include  the  improvement  of  the 
terminals  at  Chicago,  Kansas  City  and  St. 
Louis,  the  enlargement  of  lesser  terminals  and 
a  considerable  amount  of  double-track  work. 

The  Paris  Citv  street  railway  lines  have 
been  bought  by  Marshall  Sampsell  of  Chicago, 
III.,  and  it  is  reported  that  a  line  will  be  built 
north  to  Chrisman  to  which  point  the  McKin- 
ley  syndicate  is  to  build  south  from  Rulgc 
Farm. 
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The  -Milwaukee  Electric  Railway  &  Light 
Co.,  Public  Service  Bldg.,  Milwaukee,  Wis., 
owner  of  the  Milwaukee,  Racine  &  Kenosha 
Electric  Ry.,  which  has  its  southern  terminus 
in  Kenosha,  will  take  steps  to  extend  the  in- 
terurban  line  south  as  far  as  Waukegan,  with 
the  ultimate  view  of  building  to  Chicago. 

The  Chicago,  Milwaukee  &  Gary  Ry.,  I.  W. 
Troxel,  Chief  Engineer,  Rockford.  111.,  is  re- 
ported to  have  disposed  of  securities  to  a 
French  syndicate  for  an  extension  from  Rock- 
ford  to  Milwaukee  and  from  •Momence  to 
Gary,  Ind.,  thus  completing  another  belt  line 
around  Chicago.  It  is  said  that  work  will 
be  commenced  at  once  by  the  Kenefick  Con- 
struction Co.  of  Kansas  City,  Mo. 

The  Southern  Traction  Co.,  Wm.  E.  Traut- 
mann,  President,  20  N.  Main  St.,  East  St. 
Louis,  111.,  has  purchased  land  in  East  St. 
Louis  on  which  to  erect  shops  and  offices. 
This  company  proposes  a  line  from  East  St. 
Louis  to  Duquoin,  111.,  and  it  is  stated  that 
construction  work  will  be  started  shortly  a*: 
the  latter  place. 

City  Council  of  Harrisburg,  111.,  has  granted 
a  franchise  to  the  Southern  Illinois  Ry.  Co.  to 
construct  an  electric  line  through  the  city. 
This  completes  the  right-of-way  and  fran- 
chises for  the  line  from  Carrier  Mills  to  Eldo- 
rado, and  the  building  of  the  road  is  said  to 
be  assured.  It  will  pass  through  Ledford, 
Dorrisville,   Harrisburg,  Muddy  and  Wasson. 

Officials  of  the  Chicago  Great  Western  R.  R. 
have  been  in  conference  with  committees  of 
business  men  of  Freeport,  111.,  to  consider  a 
proposition  for  building  a  7-mile  spur  to 
that  city. 

Indiana. 

®The  Wabash  R.  R.  has  awarded  the  con- 
tract for  double  track  work  between  Clark 
Junction  &  Gary.  Ind.,  to  John  Marsch,  105 
La  Salle  St.,  New  York  City,  and  the  contract 
for  work  between  E.xcelsior  Springs  Junction 
and  Birmingham  to  the  Ware  Construction 
Co.,   St.   Louis,  Mo. 

The  Cincinnati.  Bluffton  &  Chicago  R.  R..  S. 
H.  Bracey,  President,  1606  Tribune  Bldg.,  Chi- 
cago, 111.,  has  begun  surveys  south  from 
Salem,  Ind.,  for  the  proposed  extension  to 
Hamilton,  O. 

Iowa. 

®E.  S.  Johnson  &  Co.  have  been  awarded 
the  remaining  contract  for  work  on  the  Chi- 
cago. Milwaukee  &  St.  Paul  double  track  line 
between  Coon  Rapids  and  Manila,  la. 

®The  contract  awarded  the  T.  A.  Kevins 
Co.,  .343  Dearborn  St..  Chicago.  111.,  for  dou- 
ble track  work  between  Manning  and  .-Vspin- 
wall.  la.,  37  miles,  for  the  Chicago.  Milwau- 
kee &  St.  Paul  Ry.,  mentioned  in  our  last 
issue,  includes  about  403.100  cu.  yds.  of  earth 
excavation.  None  of  the  work  is  to  be  sub- 
let. 

The  Mason  City  &  Osage  Ry.  Co.  has  filed 
its  articles  of  incorporation.  The  capital  stock 
is  $25,000,  and  the  incorporators  are  F.  .\. 
O'Connor,  J.  J.  Lanin  and  W.  A.  Smith,  all 
of  New  Hampton,  la. 

Kansas. 

®The  Wichita  L^nion  Terminal  Ry.  Co.,  C. 
J.  Skinner,  Engineer,  Wichita,  Kan.,  has 
awarded  the  contract  for  the  grading  and  con- 
crete work,  for  which  bids  were  opened  July 
9,  as  mentioned  in  our  July  10  issue,  to  the 
Texas  Building  Co.,  Fort  Worth,  Tex.,  at 
about  $200,000.  Bids  on  the  main  contract  for 
the  depot  were  opened  yesterday.  July  23.  C.  F. 
W.  Felt,  Chief  Engineer  of  the  Santa  Fe.  is 
Chairman,  Board  of  Engineers.  Wichita  Union 
Terminal  R.  R.  Co.,  Wichita,  Kan. 

®Ransom  &  Cook,  Ottawa,  Kan.,  have  been 
awarded  a  contract  by  the  Missouri  Pacific 
for  widening  embankments  and  regrading  and 
leveling  roadbed  between  Osawatomie  and 
Cottage  Grove. 
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Kentucky. 

It  has  been  announced  at  Carlisle,  Ky.,  that 
representatives  of  the  Cincinnati,  Licking  Val- 
lev  &  N'irginia  R.  R.  have  commenced  securing 
right  of  wav  for  the  proposed  line  extendmg 
from  Newport  to  Salt  Lick  in  Bath  County, 
connecting  with  branch  lines  extending  into 
the  rich  coal  belt  of  Kentucky  and  Tennessee. 
T.  G.  Stewart,  Winchester,  Ky.,  is  interested 
in  the  company,  the  incorporation  of  which 
was  mentioned  in  our  May  29  issue. 
Louisiana. 

The  St.  Louis  &  San  Francisco  R.  R.,  F.  G. 
Jonah.  Chief  Engineer  of  Construction,  St. 
Louis,  Mo.,  has  plans  well  along  for  its  wharf 
and  terminal  improvements  in  the  Third  Dis- 
trict at  New  Orleans.  An  appropriation  has 
been  made  for  the  improvements  and  it  is 
hoped  to  have  construction  work  under  way 
shortlv. 

Ordinances  will  be  submitted  shortly  to  the 
Citv  Council  of  .New  Orleans  permitting  the 
Texas  &  Pacilic  Rv.,  C.  H.  Chamberlin.  Chief 
Engineer,  Dallas,  Tex.,  to  begin  construction 
work  on  its  terminals  and  other  improvements 
at  New  Orleans.  The  terminal  work  has  been 
financed  and  will  be  put  under  way  probably 
this  fall.  The  present  tenants  in  the  property 
purchased  by  the  Texas  &  Pacific  Ry.  from 
Thalia  to  Race,  and  from  .Annunciation  to  the 
river,  have  been  notified  to  leave  by  Sept. 
20.  and  when  all  the  buildings  arc  vacated  the 
structures,  such  as  cotton  presses  that  are  to 
be  used  as  warehouses,  will  be  repaired  and 
made  as  modern  as  possible,  and  the  other 
places  will  be  torn  down  to  make  way  for 
new  buildings. 

The  Shrevcport  Traction  Co.,  509  Marshall 
St.,  Shreveport,  is  reported  to  be  considering 
constructing  a  new  car  line  from  the  city 
limits  to  the  Cedar  Grove  factory  addition 
southwest  of  the  city. 

The  New  Orleans  Southern  &  Grand  Isle 
Ry..  C.  E.  A.  Carr,  General  Manager,  Algiers, 
La.,  is  to  start  work  at  once  on  the  construc- 
tion of  the  Grctna-Waggaman  branch  of  the 
.Mgicrs-Gretna  electric  railway.  The  steel  rails 
alrea<ly  are  on  the  ground  and  the  construction 
of  the  track  will  be  completed  as  far  as  the 
Barataria  road  before  the  end  of  this  year,  in 
order  to  comply  with  the  franchise.  The  rails 
arc  of  80-11).  steel,  and  the  line  will  be  built 
for  fast  service.  The  company  also  will  build 
an  electric  line  from  .'\lgiers  to  the  proposed 
immigrant  station,  a  distance  of  about  4,.500  ft. 

Maine. 

The  .Argentine  Ry.  Co.  has  been  organized 
at  Portland,  Me.,  with  an  authorized  capital 
stock  of  &I2,.500.000.  The  purposes  set  forth  in 
the  certificate  give  no  clue  to  the  probable  field 
of  operation. 

Michigan. 

The  Detroit  &  Highland  Park  R.  R.  has 
been  incorporated  with  a  capital  stock  of 
$.';(i,000  and  will  construct  a  2%-mile  electric 
railwav  from  Greenfield  Township  to  Hamil- 
ton Blvd..  just  outside  the  city  of  Detroit. 
The  primary  purpose  of  the  line  is  to  open 
up  a  new  subdivision.  Robert  Oakman,  De- 
troit, Mich.,  of  the  Detroit  United  Rys.,  is 
interested. 

Minnesota. 

®The  Minneapolis  &  Northern  Ry.  Co.,  E. 
G  Pottrr.  President.  Minneapolis,  ?ilinn.,  has 
..         '    '    '  ;itract  to  James  F.  O'Neill  Co. 

'  a  single-track  line  from  Min- 

"<■■•!■ ...  .ka.  IM  miles.    The  road  will  be 

operated  tiy  gasoline  motors. 

The  Minneapolis,  St.  bmi^  &  Canadian  R. 
R.  is  the  name  of  the  companv  under  which 
the  new  line  of  the  Minneapolis  &  St.  Louis 
R.  R  ,  fntn  a  point  near  Watertown,  S.  Dak., 
to  the  <  .nadian  hfjrder,  will  be  constructed. 
T'"'  line  will  he  about  riOii  miles  long  and 
ruction  work  will  i)robablv  be  started 
■  :•  this  fall.  W.  G.  Bierd. 'Minneapolis, 
Minn..  IS  Vice-President  and  General  Mana- 
ger of  the  Minncapoli?  it  St    Ij^uis  R.  R. 

An  ariiiropriation  of  $.'iiM'p,OflO  has  been  made 
princif  il}  for  track  in\|irovement?  and  other 
work  al.-ng  the  line  of  tlie  Minneapolis  &  St. 


Louis   R.   R.     R.    G.   Kenly,  Chief    Engineer, 
Minneapolis,  Minn.  .        , 

Farmers  of  Quiring,  Minn.,  have  appointea 
C  J  Carlson  and  George  Tenyck,  of  Quiring, 
as  a  committee  to  collect  funds  for  a  survey 
for  a  railroad  extension  from  White  i-isli 
Junction. 

Mississippi. 

The  Pascagoula-Moss  Point  Northern  R. 
R.,  J.  L.  Dantzler,  President,  Moss  Pomt, 
Miss.,  is  reported  to  have  engineers  in  the  field 
surveying  for  an  extension  north  from  Evans- 
ton  through  Greene  County  to  Laurel. 

The  New  Orleans  Great  Northern  R.  R.,  C. 
R.  Howard,  Chief  Engineer,  Bogalusa.  La- 
is reported  to  be  considering  a  plan  for  build- 
ing a  branch  to  tidewater  at  Gulfport,  Miss., 
either  from  Bogalusa  or  Columbia. 

Missouri. 

®W.  H.  Smith  &  Co.,  Westton,  Mo.,  has  se- 
cured 10,000  cu.  yds.  of  long  haul  work  on  the 
Chicago.  Burlington  &  Quincy  at  Weston. 

The  Boone  County  Court  has  granted  the 
Columbia  Interurban  Electric  Ry.  Co.  of  Co- 
lumbia, Mo.,  right-of-way  over  county  roads 
between  Columbia  and  Prathersville.  The 
road  will  connect  with  Columbia.  .All  the 
stock  is  owned  in  Columbia. 

It  has  been  announced  at  Chillicothe,  by 
Fred  Morck.  ]\lt.  Moriah,  Mo.,  promoter  of 
the  proposed  railroad  from  Chillicothe  to 
Cainsville.  that  plans  for  financing  the  road 
have  been  completed  and  all  that  remains  to  be 
done  is  to  secure  detached  pieces  of  right  of 
way. 

Montana. 

The  Elk  Creek  Coal,  Coke  &  Ry.  Co.  of 
Great  Falls,  Mont.,  which  filed  its  articles  of 
incorporation  two  weeks  ago,  proposes  the  de- 
velopment of  the  coal  fields  in  the  Hound 
Creek  section.  The  company  has  made  pre- 
liminary surveys  for  a  40-mile  railroad  which 
is  to  start  from  Ulm  and  extend  in  a  south- 
erly direction  through  the  Smith  River  valley 
to  a  point  to  the  northeast  of  Adel  and  thence 
passing  to  the  southwest  to  the  coal  fields 
which  it  is  proposed  to  develop.  H.  H.  Pigott, 
Helena,  Mont.,  and  Albert  Kunkel,  Great  Falls, 
Mont.,  are  interested.  J.  R.  Viltars  is  the 
engineer. 

The  Roundup  Interurban  Ry.  Co.  of  Round- 
up, Mont.,  has  been  granted  a  franchise  for 
the  use  of  the  streets  of  that  city  for  street 
railway  purposes.  The  line  will  be  built  from 
Roundup  to  several  coal  camps  and  into  the 
agricultural  section  north  and  west  of  the 
city. 

The  Great  Falls  Terminal  Ry.  Co.  has  been 
organized  at  Great  Falls,  Mont.,  for  the  pur- 
pose of  constructing  several  short  lines  in 
the  city  and  vicinity.  The  Milw-aukee  is  back 
of  the  company. 

Winston  Bros.,  who  have  the  contract  for 
the  Great  Falls,  Mont.,  end  of  the  Great  Falls- 
Lewistown  extension  of  the  Chicago,  Milwau- 
kee &  Puget  Sound,  have  opened  offices  in  the 
Ford  Block,  Great  Falls.  Mont. 

New  Jersey. 

Negotiations  are  under  way  for  the  con- 
struction of  an  electric  railway  from  Paterson, 
N.  J.,  to  New  York  citv,  at' a  cost  of  about 
$18,000,000.  As  projecte'd  the  terminal  will  be 
at  Church  and  Market  Sts.,  Paterson.  and 
the  line  w^ill  run  overhead  and  underground, 
following  the  line  of  the  Erie  R.  R.  through 
Passaic,  Rutherford  and  across  the  meadows, 
and  connecting  with  the  Hudson  River  tun- 
nels at  Jersey  City.  New  York  capitalists, 
headed  by  Thomas  P.  McKenna,  HI  Broad- 
way, New  York  City,  are  interested  and  have 
purchased  the  rights-of-wav  of  the  New  York 
&  North  Jersey  Rapid  Transit  Co.  in  Paterson. 

New  York. 

®The  Rome  &  Oneida  Electric  Ry  Co  in- 
corporated in  190.5.  is  reported  to  have  com- 
pleted all  financial  arrangements  for  construct- 
ing a  line  from  Rome  to  Oneida.  .Applica- 
tion for  permission  to  build  the  line  will  be 
asked  shortly  of  the  State  Public  Scrvict 
Commission.    James  Stewart  &•  Co..  30  Church 


->inH;rates  work  now  open  for  bids,    ©indicates  a  contract 


St.,  New  York  City,  are  reported  to  have  the 
construction  contract.  Thomas  E.  O'Shea, 
New  York  Citv,  is  President  of  the  railway. 

The  Boston's  Maine  R.  R.,  E.  H.  McHenry, 
Vice-President,  Boston,  Mass.,  is  understood 
to  be  considering  the  construction  of  a  hump 
yard  at  Mechanicville,  N.  Y.,  and  "ther  im- 
provements at  an  estimated  cost  of  about  $750,- 
000.  It  is  reported  that  the  company  plans  to 
construct  between  Mechanicville  and  Crescent 
a  four-track  svstem  to  be  operated  by  the  Bos- 
ton &  Maine  and  Delaware  &  Hudson.  The 
hump  vard,  it  is  said,  will  extend  from  the 
lower  end  of  the  present  yard  west  and  above 
the  Devoe  farm  at  Willow  Glen  and  its  ca- 
pacitv  will  be  twice  that  of  the  present  one. 

The  State  Public  Service  Commission  has 
granted  permission  to  the  Utica  &  Mohawk 
Valley  Ry.  Co.  (electric),  Utica,  N.  Y.,  to 
exercise  franchise  granted  by  the  village  of 
Y'orkville,  Oneida  county,  to  construct  and 
operate  an  extension  of  its  second  track  be- 
ginning on  Whitesboro  St.  at  the  westerly 
line  of  the  citv  of  Utica  extending  westerly 
along  Whitesboro  St.  to  the  intersection  of 
Whitesboro  St.  and  the  private  right-of-way 
of  the  Utica  &  Mohawk  Valley  R.  R.  The 
order  also  provides  that  the  Utica  &  Mohawk 
Valley  Ry.  Co.  is  authorized  to  assign  the 
franchise  to  the  Utica,  Clinton  &  Binghanitou 
R.  R.  Co.,  the  original  lessor  of  the  existing 
street  railroad  upon  Whitesboro  St.  in  York- 
ville  upon  condition  that  the  franchise  be  in- 
cluded in  the  lease  bv  the  Utica,  Clinton  & 
Binghamton  R.  R.  Co.  to  the  Utica  Belt  Line 
Street  R.  R.  Co.,  one  of  the  predecessors  of 
the  Utica  &  Mohawk  Valley  Ry.   Co. 

Preliminary  surveys  have  been  completed 
and  location  is  nnderw'ay  for  a  first-class  log- 
ging railroad,  12  miles  long,  intended  to  de- 
velop a  timber  tract  of  22,000  acres  in  the 
northern  part  of  Herkimer  County,  N.  Y. 
Bids  will  be  asked  in  a  few  days.  A.  H.  Ful- 
ler, Salisbury  Center,  N.  Y.,  is  Manager. 

North  Carolina. 

The  Piedmont  &  Eastern  Ry.  Co.  of  Bur- 
lington, N.  C,  incorporated  early  this  month 
w^ith  a  capital  stock  of  $12.5,000,  of  which 
$9,000  had  been  subscribed,  proposes  to  build, 
operate  and  maintain  lines  of  street  and  in- 
terurban railway  extending  from  Winston- 
Salem  via  Greensboro,  Burlington,  Graham 
and  Chapel  Hill  to  Durham.  The  termini  of 
the  road  will  be  points  less  than  .50  miles  from 
Burlington.  J.  W.  Murray.  John  M.  Cook, 
J.  H.  Harden  and  .A.  L.  Davis,  of  Burlington ; 
Chas.  A.  Scott,  of  Graham,  and  J.  R.  Paschall, 
James  Mullen,  Warner  Moore  and  C.  Boice, 
of  Richmond,  Va.,  are  interested. 

Good  progress  is  being  made  with  the  con- 
struction of  the  railroad  from  Broadway  to 
Lillington,  16  miles,  and  it  is  expected  that 
the  road  will  be  in  operation  into  the  latter 
place  by  Oct.  1.  Financial  arrangements  are 
lieing  perfected  for  continuing  the  line  from 
Lillington  to  Goldsboro,  a  distance  of  40  miles. 
W.  J.  Edwards,  Lillington,  is  interested. 

North  Dakota. 

The  Great  Northern  Ry.  has  begun  making 
arrangements  to  purchase  riglit-of-way  in  Mc- 
Kenzie  county.  It  is  stated  that  if  no  difficulty 
is  experienced  in  securing  the  land,  construc- 
tion w-ork  will  be  started  at  an  early  date. 

Ohio. 

®The  Baltimore  &  Ohio  R.  R.  has  aw^arded 
a  contract  to  Heller  Bros.,  Youngstown,  O.. 
for  the  construction  of  inbound  and  outbound 
freight  houses,  transfer  platforms,  paved 
driveways  and  teain  tracks.  The  inbound 
freight  house  will  be  of  reinforced  concrete, 
237  ft.  long  by  3.5  ft.  wide,  with  a  platform 
IJO  ft.  by  8  ft.  .At  one  end  of  this  structure 
will  be  located  a  two-story  office  building  with 
basement,  so  desigiie<l  that  it  can  be  increased 
in  height  to  eight  stories  to  provide  storage 
warehouse  space,  should  the  commercial  ac- 
tivities of  Youngstown  require  additional 
transportation  facilities.  The  outbound  freight 
house  w'lll  be  190  ft.  long  l,y  22  ft.  wide,  with 
a  transfer  platform  190  ft.  bv  16  ft.  The 
cost    of    this    improvement   will    approximate 

let  recently. 


July  24,  1912. 


ENGINEERING     &     CONTRACTING 


39 


$100,000,  and  work  on  the  construction  of  the 
new    freight  terminal   will   be  begun   at  once. 

It  is  reported  that  contracts  have  already 
been  let  for  the  reconstruction  of  the  Ashland 
&  Western  Ry.  between  Custaloga  and  Ash- 
land, O..  and  extending  the  line  to  Lorain. 
Work  will  be  started  within  a  few  weeks  and 
when  completed  will  provide  a  through  hne 
from  Norfolk.  Va.,  to  Lorain,  O.,  on  Lake 
Erie.  J.  Ramsey  Jr.,  Ashland,  O.,  is  Presi- 
dent and  N.  P.  Ramsey,  Ashland,  O.,  is  Vice 
President  and  General   Manager. 

At  the  annual  meeting  of  the  stockholders 
of  the  Dayton,  Lebanon  &  Cincinnati  Ry.  Co., 
the  following  officers  were  elected :  Presi- 
dent, Eugene  Zimmerman,  Cincinnati ;  First 
Vice  President  and  Treasurer,  Frank  Bran- 
don, Lebanon ;  Second  Vice  President,  S.  E. 
Sternberger,  Wellston ;  Secretary,  H,  S.  Wil- 
lard,  Wellston ;  Assistant  Secretary,  Howard 
W.  Ivins,  Lebanon.  Through  trains  will  be 
run  between  Dayton  and  Cincinnati  by  way 
of   Lebanon   soon. 

A  deal  is  reported  to  be  pending  between 
Cincinnati  brokers  acting  for  the  stockholders 
for  the  various  interurban  traction  lines  en- 
tering Cincinnati  and  practically  all  the  inter- 
urban lines  in  Ohio  and  an  Eastern  syndicate, 
which  is  seeking  to  acquire  these  properties. 
The  sum  total  involved  in  the  deal  is  $12",- 
000,000. 

L.  P.  Stevens,  100  W.  Gay  St.,  Cleveland, 
O.,  receiver  for  the  Columbus,  Urbana  & 
Western  Electric  Ry.,  has  been  granted  au- 
thority by  the  common  pleas  court  of  Frank- 
lin county.  O.,  to  issue  $286,000  receivers'  cer- 
tificates. This  money  will  be  used  in  extend- 
ing the  line  twelve  miles  to  Dublin,  O.  En- 
gineers will  be  set  to  work  at  once  making  a 
survey  of  the  route  for  the  proposed  ex- 
tension. 

The  Zanesville,  Fairview  &  Wheeling  Inter- 
urban R.  R.  &  Power  Co.  has  been  incor- 
porated with  $;WO,000  capital  stock,  the  incor- 
porators being  W.  H.  Young.  S.  M.  Johnson, 
J.  E.  Pafenbach,  Oliver  Kies  and  J.  M. 
Howick.  The  last  four  named  are  clerks  in 
the  Secretary  of  State's  office.  The  proposed 
road  will  run  from  Zanesville,  through  Fair- 
view  to  Wheeling,  joining  with  the  Southeast- 
ern &  Ohio  Electric  lines  at  this  point. 

Oklahoma. 

A  number  of  business  men  of  Cheyenne, 
Okla..  are  organizing  a  company  to  construct 
a  6-mile  railroad  from  that  city  to  Strong 
City,  the  present  terminus  of  the  Clinton  & 
Oklahoma  Western.  A.  D.  Cox,  J.  W.  Cooper, 
E.  L.  Mitchell.  W.  A.  Beatty  and  R.  D.  Alex- 
ander,  Cheyenne,   Okla.,   are   interested. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
reported  to  be  planning  the  extension  of  its 
Enid-Billings  line  eastward  through  the  101 
Ranch  to  Bliss,  where  a  connection  will  be 
made  with  the  main  line  of  the  Santa  Fe, 
south.  The  road  was  completed  to  Billings 
several  years  ago,  a  .30-mile  spur,  and  the  ex- 
tension to  Bliss  will  cover  an  additional  30 
miles. 

The  Santa  Fe  has  had  surveys  made  for  a 
spur  from  Ardmore  to  Oil  City  and  Wheeler, 
where  the  main  oil  and  eas  wells  of  the  Ard- 
more or  Arbuckle  Mountain  field  are  located. 

The  proposition  to  extend  the  Santa  Fe's 
Eastern  Oklahoma  line  from  Gushing  east  to 
Sapulpa  or  Tulsa  has  been  revived.  This 
would  give  a  direct  line  eastward  from  Guth- 
rie to  the  Tulsa  oil  belt.  The  extension  would 
be  but  about  50  miles  in  length.  Such  con- 
struction has  been  contemplated  by  the  Santa 
Fe  for  several  years. 

Oregon. 

Owners  of  the  copper  mines  in  the  Bhie 
Ledge  Mining  District  are  back  of  a  project 
to  construct  a  52-mile  railroad  from  Grant's 
Pass.  Ore.,  up  tlie  Applegate  River,  at  a  cost 
of  $1,000,000.  The  contract  for  the  steel  is  re- 
ported to  have  been  closed  and  the  final  sur- 
vey of  the  route  is  to  be  made  at  once.  F. 
M.  Chester  is  representing  the  promoters. 

Advices  from  Ontario,  Ore.,  state  tliat 
track-laying  on  the  Oregon  Eastern  from  Vale 
to  the  Malheur  Canyon  has  been  commenced 


and  will  be  completed  to  the  mouth  of  the 
first  tunnel,  a  distance  of  40  miles,  by  Au- 
gust 15, 

Location  surveys  have  been  made  and  the 
capital  secured  for  the  construction  of  tJie 
projected  34-mile  line  of  the  Wamic  Railway, 
Land  &  Power  Co.  Construction  contracts 
will  be  let  during  the  present  year.  The  route 
is  from  Tuskan  up  White  River  and  north- 
west to  Mt.  Hood.  Volney  C.  Driver,  Wamic, 
Ore.,  is  President  and  Chief  Engineer. 

Pennsylvania. 

^•Bids  will  be  received  until  li  p.  m..  July  20. 
by  H.  N.  Herr.  Engineer  of  the  Lebanon  & 
Campbelltown  Street  Ry.  Co..  at  the  Hershey 
Trust  Co.  Bldg.,  Hershey,  Pa.,  for  the  over- 
head construction,  including  trolley  wire  and 
feeder  wires,  and  accessories  of  approximately 
10  miles  of  railway,  extending  from  Campbell- 
town  to  Cumberland  Street,  Lebanon,  Pa.  All 
material  is  to  be  furnished  by  the  railway 
company. 

®The  Fairchance  &  Smithfield  Traction  Co., 
H.  B.  Gans.  First  National  Bank  Bldg..  Union- 
town.  Pa.,  has  awarded  a  contract  to  James  A. 
Walters,  Fairchance,  Pa.,  for  grading  and 
bridgework  on  a  4,000  ft.  e-xtension  from 
York  Run,   Pa. 

The  Wopsononock  Ry.  Co.  is  planning  to 
start  work  immediately  changing  the  present 
narrow  gage  line  from  Altoona  into  the 
Wopsononock  regions,  a  distance  of  12% 
miles  to  a  standard  gage  electric  line.  Samuel 
S.  Hoff.  Altoona,  Pa.,  is  Chief  Engineer  and 
General    Superintendent. 

It  is  reported  that  the  first  line  to  be  elec- 
trified by  the  Pennsylvania  R.  R.,  Alex  Shand. 
Chief  Engineer.  Philadelphia,  will  be  the  27 
miles  of  road  running  from  Broad  St.  station 
to  West  Chester.  Nothing  will  probably  be 
done  until  the  board  of  directors  meet  in  the 
fall. 

The  Duquesne  &  Dravosburg  Street  Ry.  Co., 
Duquesne,  Pa.,  is  completing  its  new  line  to 
Dravosburg,  and  it  is  possible  that  cars  may 
be  in  operation  by  Aug.  15.  The  company 
recently  obtained  a  charter  permitting  it  to 
enter  Pittsburg  by  way  of  the  south  side. 
This  route  into  the  city  leaves  the  present  line 
at  the  western  end  of  Duquesne  annex.  From 
there  it  runs  by  way  of  Lincoln  Place,  to  reach 
which  it  will  be  necessary  to  cross  the  Thomp- 
son run  road  by  a  viaduct.  From  Lincoln 
Place  the  road  runs  to  a  point  near  Hays 
station,  and  from  there  to  Carrick.  It  will 
then  follow  the  Sawmill  Run  hollow.  The 
charter  calls  for  a  road  through  the  new 
Haberman  tunnel  in  case  it  is  built.  If  this 
tunnel  is  not  built  the  road  will  probablv  en- 
ter Pittsburg  through  the  Wabash  tunnel.  In 
case  the  Wabash  right-of-way  is  found  neces- 
sary, the  third  rail  system  will  likely  be  used 
through  the  tunnel. 

South  Carolina. 

Work  on  the  Orangdiurg-North  Ry..  from 
Orangeburg  to  North,  is  now,  according  to 
advices  from  Orangeburg.  S.  C.  in  its  last 
stages,  all  grading  being  practically  finished 
and  rails  laid.  The  Seaboard  Air  Line  Ry. 
Co.  has  placed  its  connecting  track  with  the 
Orangeburg  Ry.  and  by  winter  the  entire 
railroad  is  expected  to  he  reconstructed  and 
readv  for  operation.  William  C.  Wolfe  of 
Orangeburg  is  President  of  the  railroad. 
South  Dakota. 

The  electric  railwav  at  Lead,  S.  Dak.,  con- 
trolled by  the  Chicago,  Burlington  &  Quincy 
Ry.,  W.  M.  Weidenhamer,  Superintendent,  M- 
lian'ce,  Neb.,  is  to  extend  its  line  from  its 
present  terminus  on  ]\lain  St.  to  the  city  park 
south  of  town.  The  extension  is  about  one 
mile  and  grading  is  to  be  started  at  once. 
Texas. 

It  has  been  announced  at  Mineral  Wells, 
Tex,  by  P.  E.  Bock,  t.eneral  Superintendent 
of  the  Gulf,  Texas  &  Western  Ry.,  that  grayl- 
ing has  been  completed  for  a  distance  of  more 
than  15  miles  between  Jacksboro  and  Salls- 
ville.  . 

Surveyors  arc  reported  to  be  worknig  out 
of  Texhoma  on  the  proposed  Texas,   Kansas 


&  Omaha  R.  R.,  to  run  from  Amarillo,  Tex., 
to   Hastings,   Nebr. 

Tommie  &  Sons,  Lumber  Manufacturers, 
Gist,  Tex.,  have  commenced  work  on  the  con- 
struction of  a  3-milc  standard  gage  line  from 
the  mill  to  the  timber. 

The  contract  between  the  Missouri,  Kansas 
&  Texas  and  the  International  &  Great  North- 
ern, whereby  the  Katy  is  permitted  to  use  the 
International  tracks  between  .'\ustin  and  San 
Marcos,  has  been  renew'ed  for  a  term  of  two 
years  and  with  a  20-year  option.  This  con- 
tract was  to  have  expired  Sept.  1.  It  is  be- 
lieved that  the  renewal  of  the  contract  is  for 
the  specific  purpose  of  giving  the  Katy  time 
to  build  its  own  line  southward  from  Austin 
to  a  connection  with  its  main  line  at  or  near 
Lockhart. 

The  San  Antonio  &  .-Aransas  Pass  Ry.,  J.  S. 
Peter,  General  Manager,  San  Antonio,  has 
purchased  a  tract  of  land  adjoining  the  present 
right-of-way  of  the  road  at  Port  Aransas  and 
will  use  this  new  property  acquisition  for  ter- 
minals and  enlargement  of  yards.  The  com- 
pany is  reported  to  have  an  extensive  plan 
for  a  terminal  system  at  that  point  which  will 
be  worked  out  in  conjunction  with  the  Aran- 
sas Harbor  Terminal  Ry.  Co.  The  property 
purchased  for  terminal  purposes  is  608  ft.  wide 
by  4,200  ft.  long,  which  is  capable  of  accom- 
modating 35  tracks. 

Surveys  are  now  being  made  for  the  exten- 
sion of  the  Dallas-Sherman  line  of  the  Texas 
Traction  Co..  Dallas,  from  Dcnison  to  Okla- 
homa City.  Okla.  It  is  believed  that  the  con- 
tract for  the  construction  work  will  soon  be 
let.  One  of  the  most  important  features  of 
the  line  will  be  the  construction  of  a  bridge 
across  the  Red  River  north  of  Denison. 

The  Kansas  City,  Mexico  &  Orient  Ry.,  C. 
H.  Webster,  Chief  Engineer.  Sweetwater, 
Te.x..  will  let  contracts  in  a  few  days  for  the 
remaining  40  miles  of  grading  work  between 
Fort  Stockton  and  Alpine.  Tex.  The  com- 
panv  will  do  the  tracklaying  itself. 

The  New  Orleans,  Texas  &  Mexico  R.  R..  a 
Frisco  line,  is  understood  to  be  planning  the 
expenditure  of  about  $2,000,000  for  improve- 
ments and  additional  equipment.  The  stock- 
holders of  this  line  recentiv  met  in  New  Or- 
leans and  raised  the  capitalization  of  the  road 
from  $3,000,000  to  $5,000,000.  It  is  said  the 
capita!  stock  was  increased  so  that  additional 
bonds  to  the  same  amount  can  be  issued.  The 
money  raised  in  this  way.  it  is  said,  will  be 
used  in  making  general  improvements  along 
the  line  between  Houston  and  New  Orleans, 
repairing  the  track  through  the  flood  district 
and  purchasing  additional  rolling  stock.  J. 
H.  Elliott.  Houston.  Tex.,  is  General  Manager. 

Dr.  F.  S.  Pearson,  owner  of  the  Mexico 
Northwestern  Rv.,  B.  H.  Bryant.  Chief  En- 
gineer. Ciudad  Juarez.  Chih,  Mex..  is  con- 
sidering building  a  line  east  from  El  Paso 
to  Quanah  or  some  other  point  in  the  Pan- 
handle, where  a  direct  eastern  connection  can 
be  made  with  the  railroads  of  the  Panhandle. 

The  Texas,  Gulf  &  Northern  Ry.  Co,  is  re- 
ported to  have  started  location  surveys  for 
the  first  section  of  its  projected  line  from  Tu- 
cumcari.  N.  Mex..  to  San  .Xntonio.  W.  N. 
Sadler.  .Amarillo.  is  Vice-President. 

Utah. 

®.\  contract  has  been  let  by  the  Denver  & 
Rio  Grande  Railroad  Co.  to  the  Utah  Con- 
struction Co.,  Ogden.  Utah,  for  building  a 
second  main  line  track  from  Tucker.  LUah,  to 
Thistle  Junction.  17%  miles.  This  contract 
and  the  one  awarded  July  1  to  Kilpatrick 
Bros.,  mentioned  in  our  last  issue,  will  cost 
about  $1,000,000.  The  first  contract  was  made 
for  a  road  7%  miles  long,  from  Castle  Gate. 
Utah,  to  Kyune.  Roth  contracts  call  for  com- 
pletion of  the  work  by  Dec.  1.  When  this  is 
completed,  the  Rio  Grande  will  have  double 
track  from  Helper  to  Thistle  Junction.  50 
miles.  The  track  is  to  be  laid  with  85-pound 
steel  rails  and  the  roadbed  is  to  have  gravel 
ballast.  J.  G.  Gwyn.  Denver.  Colo.,  is  Chief 
Engineer,  Denver  &  Rio  Grande  Ry. 

Surveys  have  been  commenced  by  H.  H. 
Letter.  Vancouver,  Wash.,  former  city  engi- 
neer,   for   the   proposed   line    from    Sifton   to 
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Hofkinson.  Providing  riRht  of  way  is  fur- 
nished the  company  an  agreement  will  be 
made  to  complete  the  road  l)y  January  1,  1!'1H. 

Work  has  been  started  on  the  construction 
of  the  Toppenish.  Fort  Simcoe  &  XVestern  R. 
R..  from  Toppenish  on  the  main  line  of  the 
Northern  Pacilic.  southwest  across  the  Yaki- 
ma Indian  Reservation,  eventually  joining 
the  North  Bank  R,  R.  in  Klickitat  County. 

.•\dvices  from  Spokane,  Wash.,  state  that  the 
Oregon  Short  Line  Ry.  started  active  con- 
struction work  about  July  9  on  the  Tieton 
Hasin  branch  from  .Asliton,  Idaho,  southeast 
to  Driggs,  37^6  miles. 

Prcliminan,-  surveys  have  been  made  for  a 
ITV^-mile  extension  of  the  railway  in  Carbon 
and  Emery  counties,  and  application  filings 
have  been  made  by  the  Milner  Estate  of  Salt 
Lake  City,  covering  the  proposed  right-of-way 
to  Price.  The  road  will  probably  be  built  by 
U.  S.  Smelting  &  Mining  Co.,  Salt  Lake,  and 
other  concerns  interested  in  the  development 
of  the  section  around  the  Willow  Creek  as 
far  as  Price.   This  will  be  a  coal  road. 

Virginia. 

©Subcontracts  for  work  on  the  :i5-milc 
extcnsion  of  the  Carolina,  Clinchficld  &  Ohio 
Ry.,  from  Dante,  Va..  to  Elkhorn  City,  have 
been  let  to  the  following  by  Rinehart  &  Dennis 
Co.,  the  general  contractors:  W.  B.  Taylor 
&  Co.,  Esscrville,  Va. ;  Perkins,  Falconer  & 
Co.,  Willard.  Va. ;  W.  L  Steele  &  Sons.  Mart, 
Va. ;  Harris  Phipps,  Bristol,  Va. ;  Eunn  &  Co., 
Big  Stone  Gap,  Va. ;  A.  E,  Ward,  Coeburn. 
Va.;  Childurs  &  Taylor,  Clintwood,  Va. ;  W. 
H.  H.  Allen  Construction  Co..  Washington, 
D.  C. :  M.  F.  Keefe  &  Son,  Yonkers,  N.  Y. : 
Board  &  Reed,  Charleston,  W.  Va. :  Lang- 
horne  &  Langhorne,  Praise,  Ky.,  and  J.  C. 
Zobrist  &  Co.,  Praise. 


Wisconsin. 

The  Chicago  &  Wisconsin  Valley  Ry.  is 
reported  to  have  completed  negotiations  for 
the  sale  of  bonds  and  construction  work  will 
be  started  shortly  on  the  projected  traction 
line  from  Madison  to  Portage.  George  b. 
Foster,  Madison,  Wis.,  is  Chief  Engineer. 

Commercial  associates  of  Waiisau.  Merrill 
and  Stevens  Point,  W'is.,  will  unite  in  an  ef- 
fort to  secure  the  construction  of  a  new  rail- 
road through  the  Wisconsin  Valley.  The 
Minneapolis,  St.  Paul  and  Saulte  Ste.  Mane 
(Soo  Road)  will  probably  be  asked  to  con- 
struct a  line  from  Prentice  to  Stevens  Point 
via   Wausau   to   Merrill. 

West  Virginia. 

•J«The  Morgantown  &  Dunkard  Valley  R.  R. 
has  rcadvertised  the  work  of  constructing  1.5 
miles  of  line  between  Cassville  and  Blackville, 
W.  Va.  Bids  will  be  received  on  July  2.5  on 
L'On.nOO  cu.  yds.  of  excavation,  seven  bridges 
40  to  130-ft.  span,  and  2,000  cu.  yds.  of  con- 
crete. G.  B.  Hartley,  Morgantown,  W.  Va., 
is  Chief  Engineer. 

The  Morgantown  &  Star  City  R.  R.  Co., 
projecting  a  4%-niile  line  via  Monongah-Pres- 
ton  fair  grounds,  has  completed  surveys.  The 
capital  for  construction  has  not  been  secured 
as  yet.  G.  B.  Hartley,  Morgantown,  W.  Va., 
is  Chief  Engineer. 

The  Greenbrier,  Cheat  &  Elk  R.  R.  has  lo- 
cation work  now  under  w^ay  for  an  extension 
from  Spruce  to  a  point  near  Bemis.  The  cap- 
ital for  construction  has  been  secured  but 
date  of  aw'arding  contracts  is  indefinite.  John 
G.  Luke.  200  Fifth  Ave.,  New  York  City,  is 
President  and  A.  Alexis  Raphel,  Wildell,  W. 
Va..  is  Locatin.g  Engineer. 

The  White  Sulphur  &  Huiitersville  Railroad 
Co.,  of  White  Sulphur  Springs,  W.  Va.,  has 


been  incorporated  in  West  Virginia  for  the 
purpose  of  building  a  railroad  from  White 
Sulphur  Springs,  Greenbrier  County,  to  Hunt- 
ersville,  Pacahontas  County.  The  capital 
stock  is  $30,000  and  the  incorporators  are 
Frank  AT  Hauck  of  Ronceerte,  Frank  J.  Hoen, 
Joseph  T.  England.  William  R.  Hudgins  and 
Warren  B.  Bunting  of  Baltimore,  Md. 
Wyoming. 

A  plan  is  under  consideration  for  the  ex- 
tension of  the  lumber  road  of  the  McLaugh- 
lin Tie  &  Timber  Co.,  from  its  present  ter- 
minus at  the  Wvoming-South  Dakota  line,  on 
to  Sundance,  Wvo.  The  estimated  cost  of 
this  project  is  $L18L000.  H.  W.  Trask,  Ke- 
kanee,  111.,  is  interested. 

Canada. 

©Decks  &  Hinds,  Toronto,  Ont.,  who  have 
the  contract  for  double-tracking  the  first  100 
miles  of  the  Canadian  Pacific  Ry.  line  around 
the  shore  of  Lake  Superior  have  let  subcon- 
tracts to  the  following:  McCaflfry  &  McCaf- 
fry,  W.  T.  S.  Tonilinson,  A.  and  A.  Zebron, 
Michael  McCormick  and  Welsh  Brothers. 

Surveys  are  to  be  started  at  once  for  the 
projected  line  of  the  Northern  Territorial  Ry. 
This  company  is  capitalized  at  $40,000,000  and 
it  is  understood  to  have  been  financed  by 
British  capitalists.  Its  charter  gives  it  the 
right  to  construct  1,800  miles  of  line  with 
Fort  Churchill  on  the  east,  and  Port  Essington 
on  the  west  as  terminals,  connecting  Edmon- 
ton with  Lac  la  Biche,  Fort  McMurray  and 
Lake  Athabasca.  It  is  stated  that  in  the  very 
near  future  a  number  of  survey  parties  are  to 
be  put  in  the  field,  and  will  be  engaged  on  pre- 
liminary survey  of  the  line  from  Edmonton 
to  tidal  water  on  Hudson  Bay.  H.  G.  H. 
Neville,  Goodrich  Block,  Edmonton,  Alberta, 
is  Chief  Engineer. 
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Alabama. 

•J«Bids  will  be  received  until  noon,  Aug. 
12,  by  Commissioners  of  Russell  County. 
Scale.  .Ma.,  for  the  construction  of  a  90-ft. 
c<mcrete  arch  bridge  over  Little  Uchee 
Creek.  S.  J.  Cumming  is  County  Engi- 
neer. Montgomery.  .Ala..  W'.  S.  Keller  is 
State  Highway  Engineer.  Montgomery, 
.Ala. 

California. 

SWilliam  Stephens,  Redding,  Shasta  Coun- 
ty, Calif.,  has  been  awarded  the  contract  by 
the  Board  of  Supervisors,  for  the  construc- 
tion of  a  bridge  across  Olney  Creek,  at  a  cost 
of  $.5,100  by  the  board  of  supervisors.  The 
bridge  will  be  on  the  road  from  .Anderson 
to  Redding.  which_  is  expected  to  beci'ime  a 
link  in  the  state  highway  through  the  north- 
ern part  of  California.  The  building  of  this 
bridge  will  shorten  the  distance  betw-een  Red- 
dine  and  .Anderson  one  mile. 

®The  Board  of  County  Supervisors,  Los 
-Angeles,  Calif.,  has  awarded  the  contract  for 
the  construction  of  the  bridge  over  the  Los 
.Xngeles  River  in  the  Lankershim  district,  tn 
the  Mcrcercau  Bridge  &  Construction  Co. 

Efforts  arc  being  made  to  have  the  Citv 
Council  of  Oakland.  Calif.,  include  an  item  of 
$.Vi,0MO  in  the  budget  for  the  fiscal  year  for 
the  construction  of  a  steel  and  concrete  bridge 
over  the  creek  through  which  the  tide  waters 
ebb   from   Lake   Merritt  at  Eighth   St. 

.\  hearing  was  recently  lield  at  San  Fran- 
ci.sco.  Calif.,  by  Maj.  S.  .A.  Cheney.  U.  S.  En- 
gineer, in  regard  to  the  construction  of  the 
proposed  bridge  over  tin-  Suisun  bav  at  Chipps 
Point  by  the  Cjakland,  .Antioch  '&  Eastern 
R.  R. 

The  City  Road  Commissioner  of  FuUerlon. 
Calif.,  has  commissioned  Engineer  C.  .\.  Fisk! 
Los  .Angeles,  Calif.,  to  prepare  plans  and 
specifications  for  the  construction  uf  several 
concrete  bridges,  ami  bids  for  the  work  will 
be  called  within  a  few  weeks. 


Florida. 

®The  Board  of  Osceola  County,  Kissim- 
inee,  Fla..  has  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  Canoe 
Creek  to  the  Champion  Bridge  Co.,  Wilming- 
ton. N.  C,  at  $1,2.50.  R.  G.  Johnston  is  Clerk, 
Bids  were  opened  July  1. 

Idaho. 

®The  contract  for  the  construction  of  a 
steel  bridge  over  Cotton  Wood  Creek  near 
Stites,  Idaho,  has  been  awarded  to  the  Se- 
curity Bridge  Co.,  Lewiston,  Idaho,  at  $.3,.300. 
The  work  will  include  the  substructure  and 
superstructure.  Bids  were  opened  by  the 
Board  of  Count v  Commissioners,  Grangeville, 
Idaho.  July  fl. 

Preliminary  to  the  submission  of  a  bond 
issue  to  a  vote^  of  the  city  electors,  the  City 
Council  of  Lewiston,  Idaho,  has  instructed  the 
engineer  to  make  soundings  and  prepare  data 
showing  the  approximate  cost  of  constructing 
a  free  bridge  over  the  Clearwater  River.  It 
is  believed  that  the  w-ork  would  necessitate  an 
expenditure  of  about  $.50,000. 

Illinois. 

•J"Bids  will  be  received  up  to  1 
3.  1012,  at  the  Town  Clerk's  office, 
for  the  construction  of  three 
concrete  culverts  to  be  built  in  Hamel  Town- 
ship, Madison  County.  L.  F.  Stcinman,  Town 
Clerk,  .Alhambra,  III.  The  culverts  arc  named 
as  follows:  Tom  Lamb.  Fruit  and  Buchta; 
spans,  7,  (i  and  .5  ft. ;  length,  23,  24  and  3(3  ft 


p.  ill.,  .Aug. 

Hamel,  III'.. 

reinforced 


The  Lamb  and  Fruit  have  but  1  ft.  of  fill,  over 
top  of  finished  concrete.  The  Buchta  is  in  a 
gully,  about  10  ft.  deep,  and  will  have  about 
4/3  ft.  of  fill  on  top  of  finished  concrete.  Es- 
timated total  concrete  about  77.1  cu  yds  •  re- 
inforcing steel,  about  8,620  lbs.  Nearest  'rail- 
road stations.  Fruit.  .500  ft.  and  Carpenter  two 
miles  _  Present  bridge,  wood.  Low  water  flow, 
dry.  No  local  concrete  materials  available  En- 
Wineer's  estimate,  $1,17.5.$$  Work  to  be  complet- 

4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


ed  on  or  before  Nov.  1.  1912.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the  Ill- 
inois Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing  from 
the  Illinois  Highway  Commission,  Springfield, 
111. 

^Bids  will  be  received  up  to  10  a.  m.,  July 
29,  1912,  at  the  Town  Clerk's  office.  Farmer 
City,  III,  for  the  construction  of  seven  rein- 
forced concrete  culverts  to  be  built  in  Santa 
Anna  Township,  DeWitt  County.  R.  S.  Mc- 
Bride,  Town  Clerk,  Farmer  City,  111.  There 
are  three  2-ft.  spans,  one  6-ft.  span,  one  10-ft. 
span  and  two  12-ft.  spans.  Present  bridges 
are  either  wood  or  tile  pipe.  The  greatest 
depth  from  finished  roadway  to  bed  of  stream 
is_  5%  ft.  Low  water  flow  in  all  cases,  dry. 
No  local  concrete  materials  available.  New 
strtictures  are  all  paved  culverts;  the  exca- 
vation for  the  barrel  to  be  carried  but  a  few 
inches  below  stream  bed  and  end  walls,  about 
3  ft.  below  stream  bed.  Estimated  amount  of 
total  concrete  in  the  seven  culverts,  1()7.7  cu. 
yds.;  reinforcing  steel,  2.5,242  lbs.  Engineer's 
estimate,  $1,900.  Work  to  be  completed  on  or 
before  Nov.  1,  1912.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  bv  the  Illinois 
Highway  Commission,  which  may  be  seen  at 
the  Town  Clerk's  office  or  mav'  be  obtained 
upon  application  in  wTiting,  from  the  Illinois 
Highway  Commission.  Springfield,  111, 

^Bids  will  be  received  up"  to  9  a.  m  July 
2.5,  1912,  at  the  Town  Clerk's  office,  113  Van- 
dalia  St.,  Edwardsville,  111.,  for  the  construc- 
tion of  one  reinforced  concrete  bridge  and  two 
reinforced  concrete  culverts,  to  be  built  in 
Edwardsville  Township,  Madison  County 
Peter  Dresch,  Town  Clerk.  Edwardsville,  III. 
bchvvartz  bridge— Span,  1.5  ft.;  roadwav,  16 
ft  ;  height,  about  13  ft.  Present  bridge  wood, 
1.5-ft.  span.  Low  water  flow,  drv ;  high  water 
about    7    ft.    deep;    excavation   to   be   carried 
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about  4  ft.  below  stream  bed  in  clay.  Sed- 
laecli  Culvert — Span,  4  ft. ;  roadway,  20  ft. ; 
lieight.  about  10%  ft. ;  present  bridge,  wood, 
•j-ft.  span;  low  water  flow,  dry;  high  water, 
about  3  ft.  deep;  excavation  to  be  carried 
about  a  foot  below  stream  bed  for  the  bar- 
rel and  about  3  ft.  for  the  end  walls ;  stream 
bed,  clay.  Wheeler  No.  2— Span,  10  ft. ;  road- 
way. 28  ft. ;  height,  about  13%  ft. ;  present 
bridge,  3  ft. ;  steel  tube,  with  concrete  and 
brick  end  walls ;  low  water  flow,  dry ;  high 
water,  about  4  ft.  deep.  Total  concrete  in 
three  bridges,  153  cu.  yds.;  reinforcing  steel, 
13,634  lbs.  No  local  concrete  materials  avail- 
able. Engineer's  estimate  for  the  three 
bridges,  $2,225.  Work  to  be  completed  on  or 
before  Oct.  10,  1912.  More  detailed  informa- 
tion may  be  had  by  an  e.xamination  of  the 
plans  and  specifications  prepared  by  the  Ill- 
inois Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield,  111. 

•{•Bids  will  be  received  up  to  5  p.  m.,  Julv 
30,  1912,  at  the  Town  Hall  in  Hadley,  III. 
for  the  construction  of  one  reinforced  con- 
crete bridge  to  be  built  in  Hadley  Township, 
Pike  County.  Nelson  Higdon.  Town  Clerk, 
Hadley,  111.  Huntley  Ford  Bridge— One  50- 
ft.  clear  span,  16-ft.  roadway,  height  over  all, 
13  ft. ;  estimated  amount  of  concrete,  124.9 
cu.  \'ds. ;  reinforcing  steel,  20,697  lbs.;  near- 
est railroad  station.  Hadley,  about  two  miles ; 
gravel  available  within  %  mile  of  site:  qual- 
ity uncertain  ;  saw  mill  %  mile  from  bridge ; 
bridge  to  be  built  on  site  of  old  ford,  no 
present  bridge ;  low  water  flow,  6  ins.  deep 
and  5  ft.  wide ;  high  water  flow,  7%  ft.  deep ; 
excavation,  3  ft.  below  stream  bed  in  gravel 
to  probable  rock;  engineer's  estimate,  $1,000; 
work  to  be  completed  on  or  before  Oct.  1, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  the  Illinois  High- 
way Commission,  Springfield,  111. 

^Bids  will  be  received  up  to  9  a.  m.,  July 
30,  1912,  at  the  Court  House,  Clinton,  111.,  for 
the  construction  of  one  reinforced  concrete 
bridge,  to  be  built  in  Santa  Anna  Township, 
De  Witt  County.  R.  S.  McBride,  Town 
Clerk,  Farmer  City,  111.  Red  Wood  Bridge- 
Two  spans,  each  50  ft.  in  the  clear;  16-ft. 
roadway ;  total  height,  13  ft. ;  estimated 
amount  of  concrete,  234.8  cu.  yds. ;  rein- 
forcing steel,  41,110  lbs.;  nearest  railroad  sta- 
tion. Farmer  City,  about  %  mile.  It  is  re- 
ported that  no  local  concrete  materials  are 
available ;  present  bridge  consists  of  five  40- 
ft.  spans  on  pile  bents ;  low  water  flow,  about 
1  ft.  deep  and  30  ft.  wide;  high  water  flow, 
about  6  ft.  deep;  excavation  in  soft  silt  and 
sand,  to  be  carried  about  3  ft.  below  stream 
bed.  Piles  will  probably  be  necessary ;  engi- 
neer's estimate.  $3,500 ;  work  to  be  completed 
on  or  before  Nov.  1,  1912.  More  datailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission,  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Springfield, 
Illinois. 

"I'Bids  will  be  received  until  11  a.  m.,  July 
24,  by  County  Clerk,  Urbana.  111.,  for  the 
substructure  and  superstructure  of  a  bridge 
across  the  Sangamon  River,  1%  miles  from 
the  Big  Four  R.  R.  station  in  Mahomet,  111. 
The  structure  will  consist  of  two  spans  123 
ft.  long,  with  18-ft.  roadway. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  in  Shiloh  Valley 
Township,  St.  Clair  County,  III.,  bas  been 
awarded  to  Gass  Bros..  Belleville,  111.,  at  $1,- 
400.  The  structure  will  be  30  ft.  long,  12  ft. 
high  and  will  have  an  18-ft.  roadway.  Bids 
were  opened  July  15  by  Charles  Stock,  Town 
Clerk.  Mascoutah,  111. 

®The  contract  for  repairing  the  Erie  bridge 
at   Erie,   111.,   has   been   awarded   to  the   Chn- 
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of  $8,000.  The  contract  for  the  work  con- 
sists in  the  rebuilding  of  the  150  ft.  of  ap- 
proach with  two  concrete  abutments,  the  re- 
flooring  of  the  main  bridge,  which  consists  of 
three  spans  of  225  ft.  each;  the  painting  of 
the  bridge  proper  and  the  approach,  all  to  be 
given  two  coats.  Half  of  the  expense  is 
borne  by  the  county,  while  the  other  half  will 
be  paid  by  the  town  of  Erie. 

®The  Committee  from  the  Board  of  Super- 
visors and  the  Commissioners  of  Highways  of 
Liverpool  Township,  Fulton  County,  111.,  have 
awarded  the  contract  for  the  construction  of 
a  45-ft.  span  steel  bridge  over  Little  Sister 
Creek,  to  E.  E.  Buck,  Springfield,  111.,  at  $940. 

®The  contract  for  the  construction  of  a 
new  steel  bridge  over  Cedar  Creek,  on  N.  r2lh 
St.,  according  to  information  from  Quincy, 
111.,  has  been  let  to  the  Michelman  Construc- 
tion Co.,  at  $1,170.  The  work  must  be  com- 
pleted by   Sept.   1. 

®The  Board  of  Supervisors  of  Knox  Coun- 
ty, Galesburg,  111.,  has  awarded  the  contract 
for  the  construction  of  two  bridges  in  Cop- 
ley Township,  to  the  Decatur  Bridge  Co.,  De- 
catur, Jll.,  at  $1,559;  also  for  a  structure  in 
Orange  Township,  at  $1,.367. 

®The  contract  for  the  construction  of  five 
reinforced  concrete  bridges  in  Alsey  and 
North  Winchester  Townships,  Scott  County, 
111.,  has  been  let  to  the  Illinois  Steel  Bridge 
Co.,  Jacksonville,  111.,  at  $3,725.  Bids  were 
opened  Julv  16  at  the  Court  House,  Winches- 
ter,  111. 

®The  contract  for  the  construction  of  con- 
crete pier  protection  on  the  Pine  Bluff  bridge. 
Goose  Lake  Township,  Grundy  County,  has 
been  awarded  to  Alex.  Bell,  Morris,  111.,  at 
$1,464.  E.  L.  Woodward,  Ottawa,  111.,  bid 
$1,850   for  the  work.     Bids  were  opened  July 

13,  at  Court  House,  Morris.  111. 

The  State  Hi.ghway  Commissioner  has  rec- 
ommended that  the  Stephenson  St.  and  Cedar- 
ville  bridges  be  replaced  by  new  structures. 
The  matter  will  be  taken  up  by  the  City  Coun- 
cil of  Freeport,  111. 

A  special  election  was  held  July  22  at  the 
city  of  Lacon,  111.,  for  the  purpose  of  voting 
on  the  proposition  to  issue  $70,000  of  bonds 
for  the  construction  of  a  bridge  over  the 
Illinois  River  at  that  place.  Edward  Schmidt 
is  Citv  Clerk. 

Advices  from  Paducah,  Ky.,  state  that  as 
soon  as  litigation  between  the  Chicago,  Bur- 
lington &  Quincy  R.  R.  and  the  Salem  Box 
Co.  for  the  right  of  way  for  the  railroad 
bridge  at  Metropolis,  111.,  is  settled,  that  work 
will  be  started  on  the  bridge  proper. 
Indiana. 

•{•Bids  will  be  received  until  1  p.  m..  Aug. 
5,  by  Board  of  Jackson  County  Commission- 
ers, Brownstown,  Ind.,  for  the  construction 
of  repairs  to  the  Cavanaugh  bridge  across 
INIuscatatuck  River,  in  Driftwood  Township. 
H.  W.  Wacker  is  County  Auditor. 

•{•Bids  will  be  received  until  noon,  Aug.  6, 
by  Board  of  Lake  County  Commissioners. 
Crown  Point,  Ind.,  for  the  construction  of 
three  bridges,  two  in  Ross  and  one  in  Cedar 
Creek  Township.  C.  A.  Johnson  is  County 
Auditor. 

^•Bids  will  be  received  until  Aug.  6,  by 
Commissioners  of  Pulaski  County,  Winamac. 
Ind.,  for  the  construction  of  six  bridges,  de- 
scribed as  follows,  in  accordance  with  specifi- 
cations on  file  at  the  office  of  the  Auditor  of 
said  Pulaski  County:  Bridge  No.  11,  over  the 
Weltzine  ditch,  between  sections  10  and  21, 
township  29.  range  3.  Bridge  No.  12,  over 
tlie  Herps  ditch,  south  line  section  32,  town- 
ship 29,  range  3  west.  Bridge  No.  13,  over  the 
Mosier  ditch,  between  sections  19  and  30. 
township  29  north,  range  4  west.    Bridge  No. 

14,  over  the  Budd  and  Fisher  ditch,  east  line 
section  12,  township  29  north,  range  3  west. 
Bridge  No.  15,  over  the  Dressier  ditch,  be- 
tween sections  27  and  28,  township  31  north, 
range  3  west.  Bridge  No.  16,  over  the  J.  H. 
Barker  ditch,  on  east  and  west  road,  near  the 
center  of  section  14,  township  31  north;  range 
4  west.  .,     „  , 

4.Bids  will  be  received  until  10  a.  m.,  .'Vug. 
7    bv  Board   of   Huntington  County  Commis- 


ton  Bridge  &  Iron  Co.,  Clinton.  la.,  at  a 
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sioners,  Huntington,  Ind.,  for  the  construc- 
tion of  the  following  bridges:  (1)  Rein- 
forced concrete  bridge  over  Little  River  on 
Broadway  at  Huntington.  (2)  Clark  St. 
bridge,  over  Wabash  River,  at  Markle.  (3) 
Funderburg  bridge,  over  the  Wabash  River, 
on  the  township  line  road,  between  Hunting- 
ton and  Union  Townships.  Plans  and  specifi- 
cations for  said  work  have  heretofore  been 
approved  by  the  Board  of  Commissioners  of 
said  county  and  are  now  on  file  in  the  office 
of  the  County  Auditor.  Harold  Guthrie  is 
County  Auditor. 

©Contracts  for  the  construction  of  the  re- 
maining 22  bridges  of  the  55  to  be  built  in 
White  County,  Ind.,  have  been  let  by  the 
Board  of  Commissioners,  Monticello,  Ind.,  as 
follows :  Frank  Gallagher  of  Chalmers — Abut- 
ments 47,  48,  49,  50,  51,  at  $5  per  cu.  yd. 
George  Price,  Buffalo — .Abutments  35,  3G,  38 
and  .39,  at  $4.05  to  $.3.25  per  cu.  yd.  John  H. 
Day — .\butment  34,  at  $5.25,  abutment  .52  at 
$5.50,  and  bridges  40,  41.  42  and  43,  at  $29it 
and  $300.  Herman  S.  Fox— Bridges  49  and 
50,  at  $413  each.  Attica  Bridge  Co.— Bridges 
38  and  39,  at  $300  each;  47,  at  $450:  48,  at 
$460;  .52,  at  $610;  54,  at  $673.  Jas.  F.  Peirce— 
.Abutments  37,  40,  41.  42,  43  and  54.  at  prices 
ranging  from  $6  to  $7.25  per  cu.  yd.  Central 
States  Bridge  Co..  Indianapolis — Bridge  53. 
$850.  Lafayette  Engineering  Co. — Bridge  34. 
at  $600.  bridge  51,  at  $450.  Geo.  A.  Weber. 
Morocco — .\butments  40.  41,  42  and  53,  at 
$6.25.  except  the  last  at  $7.25. 

®The  Board  of  Delaware  County  Commis- 
sioners, Muncie,  Ind.,  awarded  the  contracts 
for  the  construction  of  new  bridges  in  Dela- 
ware County  to  the  Indiana  Bridge  Co.,  Mun- 
cie, Ind.,  and  Stanley  Russey.  Muncie,  Ind. 
F.  M.  Williams  is  County  Auditor. 

All  bids  received  by  the  Board  of  Noble 
County  Commissioners.  Albion.  Ind..  for  the 
construction  of  a  bridge  at  Ligonier,  Ind.. 
have  been  rejected  and  the  work  will  prob- 
ably be  readvertised  next  January. 

Iowa. 

G.    D.    Dobson,    former    City    Engineer    of 
Des   Moines,   la.,   and   C.   L.   Chambers,    New 
Hampton,   la.,  have   formed   a  partnership  to 
engage  in  the  construction  of  bridges. 
Kansas. 

^Bids  will  be  received  up  to  noon,  July  24. 
1912.  at  the  office  of  the  County  Clerk,  in  the 
Court  House  at  Atchison.  Kans..  for  the  con- 
struction of  four  bridges  in  .Atchison  County. 
.A  deposit  of  $50  must  accompany  each  bid. 
Bridge  No.  340 — Reinforced  concrete  4  ft.  x 
4  ft.,  box  about  54  ft.  long;  estimated  quanti- 
ties, approximately  21.9  cu.  yds.  reinforced 
concrete  and  1,400  lbs.  steel  reinforcement ;  ex- 
cavations will  be  in  clay.  Sand  and  crushed 
rock  must  be  shipped  in.  Prices  from  local 
dealers  at  Effingham  July  15 :  Crushed  rock, 
$1.60  per  ton;  Kaw  River  sand,  $1.25  per  ton; 
cement,  $1.20  net.  All  prices  for  materials 
f.  o.  b.  Effingham ;  nearest  railroad  station. 
Effingham,  VA  miles.  Bridge  No.  109— Rivet- 
ed steel  truss,  60-ft.  span,  16-ft.  roadway,  con- 
crete floor  and  abutments ;  estimated  quan- 
tities, approximately  258.4  cu.  yds.  concrete 
in  abutments;  excavations  will  be  in  clay: 
foundations  to  be  carried  4  ft.  below  stream 
bed  and  about  20  piles,  each  about  15  ft.  long, 
will  be  required  under  each  abutment.  Sand 
and  crushed  rock  must  be  shipped  in ;  near- 
est station.  Muscotah.  %  mile.  Bridge  No. 
21.3 — Pin-connected  steel  truss  1.50-ft.  span. 
10- ft.  roadway,  concrete  floor  and  stone  ma- 
sonry abutments ;  estimated  quantities,  ap- 
proximately 700  cu.  yds.  stone  masonry  in 
foundations ;  excavations  will  be  in  loam  and 
gravel ;  foundations  will  be  carried  to  rock : 
sand  must  be  shipped  in ;  gravel  can  be  had  in 
stream  bed,  but  would  require  washing;  build- 
ing stone  can  be  obtained  about  300  ft.  from 
bridge  site ;  nearest  railroad  station,  Potter, 
%  mile.  Bridge  No.  325 — Reinforced  con- 
crete 5  ft.  X  6  ft.,  about  40  ft.  long ;  estimated 
quantities,  approximately  30  cu.  yds.  concrete 
and  2.000  lbs.  steel  reinforcement;  excavations 
will  be  in  cl.iy ;  sand  and  crushed  rock  must 
be   shipped   in :    nearest   railroad   station,   Ef- 
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fingham.  3%  miles.  Plans  and  specifications 
are  on  file  with  the  County  Clerk  and  copies 
of  the  same  may  be  obtained  by  mailing  one 
dollar  ($1.00)  to  the  State  Engineer,  Man- 
hattan, Kans. 

A  conference  has  been  held  by  City  Com- 
missioners of  Kansas  City,  Kan.,  county  oft- 
cials,  Kaw  Valley  Drainage  Board  and  repre- 
sentatives of  a  number  of  railroads,  on  the 
matter  of  rebuilding  the  East  Kansas  A\i. 
bridge  over  the  Kaw  River,  making  it  a  part 
of  the  23d  St.  irafficway.  The  improvement, 
it  is  believed,  will  necessitate  an  expenditure 
of  $150,000. 

Louisiana. 

+Bids  will  be  received  until  Sept.  4  by 
Police  Jury  of  Madison  Parish,  W.  H.  Har- 
vey, Secy.,  Tallulah,  I.a.,  for  the  construc- 
tion of  the  following  bridges:  First— over 
Willow  Bavou  on  the  road  leading  north 
from  Tallulah.  80-ft.  span;  second— over 
Panther  Lake  on  the  road  leading  nortli 
from  Waverly.  64-ft.  span:  third— over  Sut 
Bayous  south  of  Waverly,  120-ft.  span: 
fourth— over  Little  Fork  south  of  Waverly. 
Said  bridges  to  have  concrete  abutments 
and  capable  of  sustaining  the  weight  of  a 
20-ton  traction  engine.  Roadway,  12  ft. 
Right  reserved  to  accept  or  reject  any  bid. 
Engineers  to  furnish  their  own  plans,  one 
of  which  to  be  selected  by  the  board. 

Maryland. 
Commissioners  of  Washington  County, 
Hagcrstown,  Md.,  have  decided  to  erect  a  re- 
inforced concrete  bridge  to  replace  the  old 
wooden  structure  over  the  Little  Conoco- 
cheague  on  the  Willianisport-Clcarspring  road. 

Massachusetts. 

4«Bids  will  be  received  until  8  p.  m.,  July  27, 
by  Selectmen,  Norfolk,  Mass.,  for  the  con- 
struction of  a  reinforced  concrete  bridge  and 
retaining  wall.  Plans  and  specifications  are 
on  file  with  A.  Schuyler,  Engineer,  Norfolk, 
Mass. 

.As  the  result  of  a  recent  inspection  of  the 
bridge  over  the  river  in  Chicopee  Falls,  Mass., 
it  has  been  recommended  by  the  Mayor  that 
bonds  amounting  to  $5,000  be  issued  for  re- 
pairing the  structure.  It  was  found  that  the 
underpinning  of  the  structure  was  badly  rotted 
and  that  the  bridge  sagged  noticeably. 

Michigan. 

Cs>The  Iron  County  Road  Commission,  A.  L. 
Burridgc,  Engineer,  Crystal  Falls,  Mich.,  has 
awarded  the  Illinois  Bridge  Co.,  Chicago,  111., 
the  contract  for  building  one  10-ft.  concrete 
arch,  one  •lO-ft.  reinforced  concrete  bridge 
and  one  GO-ft.  reinforced  concrete  bridge  on 
the  Iron  River  Birchwood  Road,  at  a  cost  of 
$4,000.  The  Wausau  Iron  Works,  Wausau, 
Wis.,  has  been  awarded  the  contract  for  the 
construction  of  one  150-ft.  span  steel  truss 
with  concrete  abutments  and  floor  on  the 
Crystal  Falls-Florence  road,  at  $4,892. 

Application  for  permission  to  build  a  bridge 
across  the  River  Rouge  in  Ecorse  Township, 
together  with  proposed  plans  and  specifica- 
tions, have  been  filed  by  the  Michigan  Central 
R.  R.  with  the  County  Commissioners  at  De- 
troit, Mich.  This  improvement  will  be  in  con- 
nection with  the  double  track  connection  be- 
tween the  River  Rouge  yards  in  Ecorse  and  a 
point  on  tlie  main  line,  mentioned  under  Rail- 
roads, Steam  and  Electric,  in  our  June  20 
issue. 

Minnesota. 

®The  contract  for  the  construction  of  a  con- 
crete and  steel  bridge  has  been  let  by  W.  IL 
Holz,  County  .Auditor,  St.  Peter,  Minn.,  to 
Geerge  Reiser,  New  Ulm,  Minn.,  at  $L2G3. 
Bids  were  opened  July  10. 

®Thc  contract  for  the  construction  of  a 
bridge  over  Crow  Wing  River,  in  Crow  Wing 
County,  Minn.,  has  been  awarded  to  P.  G. 
Fogclslrom,  Brainerd.  Minn.,  at  $3,880.  Bids 
were  opened  July  13,  by  J.  I'.  Smart,  County 
Auditor,  Brainerd.  Minn. 

The  Auditor  of  St.  Louis  County,  Duluth, 
Minn.,  has  been  instructed  by  the  Board  to 
advertise   for  bids   for  the  construction  of  a 


bridge  over  Kccne's  Creek,  on  the  new  Get- 
chcll  road. 

Mississippi. 

4.Bids  will  be  received  until  4  p.  m..  .^ag. 
S  by  Board  of  Lawrence  County  Super- 
visors Monticello.  Minn.,  for  the  construc- 
tion of  a  steel  bridge  across  Bahala  Creek 
on  Monticello-Rockport  River  road.  J.  ti- 
Teunisson  is  Clerk. 

*Bids  will  be  received  until  Aug.  b  by 
Board  of  Harrison  County  Supervisors, 
Gulfport.  Miss.,  for  the  construction  of  a 
bridge  over  the  Big  Biloxi  River  to  be 
known  as  the  Lizana  bridge.  F.  S.  Hewes 
is  Clerk. 

^•Bids  will  be  received  until   noon,  Aug. 

5,  by  Chancery  Clerk,  Jones  County.  Ellis- 
ville,  Miss.,  for  the  construction  of  bridge 
over  Leaf  River. 

Missouri. 

Representatives  of  the  Kansas  City  Term- 
inal Ry.  Co.  have  asked  the  Board  of  Public 
Works,  Kansas  City,  Mo.,  to  approve  the 
plans  for  the  construction  of  the  yiaduct 
over   Southwest   Blvd.  at   Summit   St. 

City  Council  has  adopted  plans  and  specifi- 
cations for  the  construction  of  a  concrete 
culvert  on  Martin  St.,  from  Fulton  Ave.  to 
.•\nn  St.,  Hannibal,  Mo. 

Montana. 

®The  Commissioners  of  Yellowstone  Coun- 
ty, Billings,  Mont.,  have  awarded  the  con- 
tract for  the  construction  of  four  bridges  to 
the  Security  Bridge  Co.,  Minneapolis,  Minn. 
The  contract  calls  for  the  building  of  two 
32-ft.  structures  across  .Arrow  Creek,  near 
Worden,  one  10-ft.  bridge  near  Osborn  and 
one  25-ft.  bridge  across  a  coulee  near  Waco. 

James  Bonner,  County  Surveyor,  Missoula, 
Mont.,  has  completed  work  for  preparing 
specifications  for  the  road  from  Taft  to  the 
Idaho  State  line,  includin.g  the  construction 
of  20  bridges. 

Nebraska. 

®The  contract  for  the  construction  of  a 
steel  bridge  over  the  Lupe  River,  near  Genoa, 
Nance  County,  Nebr.,  has  been  awarded  to 
the  Massillon  Bridge  &  Structural  Co.,  Mas- 
silon,  O.,  at  $20,390.  Bids  were  opened  July 
16.  F.  M.  Jones,  FuUerton,  Nebr.,  is  County 
Clerk. 

y  Nevada. 

The  Southern  Pacific,  according  to  reports, 
will  take  up  for  construction  about  the  first 
of  October  the  stretch  of  second  track  be- 
tween Webster  and  Washington,  a  distance 
of  eight  miles,  including  approximately  two 
miles  of  bridges.  William  hood  is  Chief  En- 
gineer. 

New  Jersey. 

Camden  County  Board  of  Freeholders,  Cam- 
den, N.  J.,  has  decided  to  erect  a  movable 
bridge  over  Newton  Creek,  where  Broadway 
crosses  that  stream. 

New  York. 

4»Bids  will   be  received  until  noon,  Aug. 

6,  by  Board  of  Water  Supply,  165  Broad- 
way, New  York  City,  for  the  construction 
of  two  reinforced  concrete  single-arch 
highway  bridges  of  175-ft.  span  and  25-ft. 
rise,  and  one  plain  concrete  single-arch 
highway  bridge  30-ft.  span  and  12-ft.  rise. 
All  bridges  will  have  roadways  22  ft.  wide. 
The  work  is  located  near  Brown's  Station, 
in  the  towns  of  Olive  and  Marbletown, 
Ulster  county,  New  York,  about  13  miles 
west  of  the  city  of  Kingston. 

.A  special  village  and  town  election  will  be 
held  at  Salamanca,  N.  Y.,  .Aug.  5,  to  submit  to 
the  voters  the  proposition  of  giving  authority 
to  erect  a  temporary  bridge  across  the  Al'- 
leghany  River  at  the  cost  of  $1,100. 

It  has  been  voted  by  the  towns  of  Geneseo 
and  York.  N.  Y.,  to  issue  bonds  amounting  to 
$10,200  and  $G,800,  respectively,  for  rcpainns> 
the  bridge  over  the  Genesee  River,  between 
the  towns.  The  work  will  include  the  crec- 
tion_  of  a  new  pier  at  the  west  end  and  re- 
placing that   portion   of   the   apronwav   taken 
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out   by    floods.     Bids    for    the    work    will    be 
advertised  for  soon. 

Plans  have  been  adopted  by  Borough  Pres- 
ident Connolly,  Long  Island  City,  and  ap- 
proved by  the  Municipal  Art  Commission,  for 
the  bridge  of  the  Long  Island  Railroad  over 
Thomson  Ave.,  carrying  the  main  line  tracks 
above  grade.  This  bridge  will  be  constructed 
in  connection  with  the  Woodside-Winfield 
cut-off,  which  is  to  extend  from  the  old  Wood- 
side  station,  cutting  across  on  higher  ground 
and  rejoining  the  present  tracks  at  Winfield. 
The  new  boulevard  is  to  be  200  ft.  in  width, 
and  as  the  line  of  the  railroad  is  to  cross  it 
at  an  angle  of  nearly  45  degrees,  an  unusually 
long  bridge  is  required.  Instead  of  a  single 
span  structure,  300  ft.  long,  one  has  been  de- 
signed with  three  spans  supported  by  two  in- 
termediate ornamental  masonry  piers  and  the 
superstructure,  while  of  steel  of  the  usual 
form  of  construction,  will  be  encased  in 
mask  of  ornamental  design.  The  piers  are 
to  be  so  constructed,  however,  that  their  in- 
terior spaces  can  be  used  for  a  public  com- 
fort station  when  required  in  the  future  or 
for  a  police  sub-station  or  shelter.  The  rail- 
road also  contemplates  similar  bridges  at  the 
other  two  crossings  of  the  Queens  Blvd.  fur- 
ther east,  one  of  which  will  carry  the  North 
Shore  tracks,  and  the  other  the  New  York 
connecting  railway  tracks. 

North  Dakota. 

®The  contracts  for  the  construction  of  a 
82-ft.  pile  bridge  over  Pipcstem  Creek  and 
a  20-ft.  pile  bridge  near  the  town  of  Bordulac, 
have  been  awarded  by  C.  W.  Burnham,  Coun- 
tv  Auditor,  Carrington,  N.  Dak.,  to  the  Fargo 
Bridge  &  Iron  Co.,  Fargo,  N.  Dak.,  at  $1,008. 
Bids  were  opened  July  13. 

Ohio. 

^•Bids  will  be  received  until  11  a.  m.,  .Aug. 
21,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  of 
bridge  work  per  Report  No.  2980,  terra  cotta 
balustrade,  for  concrete  bridge  over  9-Mile 
Creek,  Lake  Shore  Blvd.,  E.  Cleveland  Twp., 
in  accordance  with  the  form  of  contract  and 
specifications  to  be  furnished  by  Frank  R. 
Lander,  County  Surveyor.  J.  F.  Goldenbogen 
is  Clerk  of  the  Board. 

4*Bids  will  be  received  until  noon,  July  24, 
by  Board  of  .Ashland  County  Commissioners, 
Ashland,  O.,  for  furnishing  the  necessary  la- 
bor and  materials  for  the  construction  of  the 
W_m.  Noggle  bridge,  located  in  Mohican  Town- 
ship, .Ashland  County,  Ohio,  as  follows:  First 
— For  the  furnishing  of  all  tlie  necessary 
tools,  labor  and  materials  for  the  construc- 
tion of  the  substructure,  consisting  of  stone 
abutments  on  concrete  footers,  or  all  concrete 
abutments  complete  in  place,  including  back- 
fill. Second— For  the  furnishing  of  all  the 
necessary  tools,  labor  and  materials  for  the 
construction  of  the  superstructure,  consisting 
of  a  60-ft.  solid  riveted  Warren  truss,  with 
concrete  floor,  complete  in  place.  Lotta  West- 
over  is  Clerk  of  the  Board. 

•J*Bids  will  be  received  until  noon, 
July  24,  by  Board  of  Ashland  County 
Commissioners,  Ashland,  Ohio,  for  fur- 
nishing the  necessary  labor  and  material 
for  the  construction  of  the  Isaac  Gar- 
man  bridge,  located  in  Montgomery  Township, 
Ashland  County,  O.,  as  follows:  First— For 
the  furnishing  of  all  the  necessary  tools,  labor 
and  materials  for  the  construction  of  the  sub- 
structure, consisting  of  concrete  abutments, 
complete  in  place,  including  backfill.  Second 
—For  the  furnishing  of  all  the  necessary  tools, 
labor  and  materials  for  the  construction  of  the 
steel  superstructure,  consisting  of  a  100-ft. 
solid  riveted  truss  or  plate  girder,  with  con- 
crete floor,  complete  in  place.  Lotta  West- 
over  is  Clerk  of  the  Board. 

•J-Bids  will  be  received  until  noon,  Aug.  9, 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  re- 
inforced concrete  arched  bridge  over  Black 
Lick  Creek,  on  E.  Broad  St.,  Jefferson  Town- 
ship. Plans  and  specifications  are  on  file  at 
the   oflice   of   F.   M.   Sayre,   County   Auditor. 
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Each  bid  must  be  accompanied  liy  a  certified 
check   for  $500. 

•J«Bids  will  be  received  until  noon,  July  29, 
by  Board  of  Delaware  County  Commission- 
ers, Delaware,  O.,  for  the  superstructure  of 
a  bridge  over  Bokes  Creek,  on  the  River  Road, 
on  west  side  of  Scioto  River,  in  Scioto  Town- 
ship. Plans  and  specifications  are  on  file  at 
the  office  of  W.  H.  Bodurtha,  County  Auditor. 

4"Bids  will  be  received  until  1  p.  m.,  Aug. 
12,  by  Board  of  Tuscarawas  County  Commis- 
sioners, New  Philadelphia,  O.,  for  the  con- 
crete substructure  and  steel  superstructure  for 
a  bridge  over  the  Tuscarawas  River,  near  "52" 
cut  of  the  P.  C.  C.  &  St.  L.  Ry.,  in  Warwick 
Township,  near  the  village  of  Tuscarawas, 
Tuscarawas  County,  Ohio;  superstructure  to 
be  three  spans  of  118  ft.  each,  and  clear  road- 
way of  20  ft.  Separate  bids  must  be  filed  for 
superstructure  and  substructure,  according  to 
plans  and  estimates  on  file  in  the  County 
Auditor's  office.  All  bids  must  be  on  file  at 
the  time  specified,  and  will  be  opened  and 
publicly  read.  Each  bid  must  be  accompanied 
by  a  cash  deposit  of  $500  each  bid.  or  certified 
check  payable  to  W.  C.  Shott,  .\uditor  of  said 
county. 

®The  contract  for  the  construction  of  a 
140-ft.  steel  bridge  with  concrete  approaches 
at  Pequea,  O.,  has  been  awarded  by  the  Board 
of  Lancaster  County  Commissioners  to  Nel- 
son-Merydith  Co.,  Chambersburg,  Pa.,  at  $10,- 
917.     Bids  for  the  work  were  opened  June  18. 

Commissioners  of  Cuyahoga  County,  Cleve- 
land, O.,  held  a  meeting  July  18  to  approve 
plans  for  the  Superior  .'\ve.,  N.  W.,  new  high 
level  bridge.  Immediately  after  the  approval 
of  the  plans  bids  for  the  work  were  to  be 
advertised.  Most  of  the  land  necessary  for 
the  improvement  has  been  acquired. 

The  City  of  Cleveland,  O.,  has  derived 
$725,000  from  bonds  authorized  at  a  special 
election,  1910,  and  is  now  ready  to  proceed 
with  eliminating  12  Nickel  Plate  grade  cross- 
ings from  Detroit  Ave.,  N.  W.,  to  Fulton 
Road,  S.  W.  The  total  cost  of  the  improve- 
ment is  $2,900,000.  The  ordinance  authorizing 
the  service  department  to  proceed  with  prelim- 
inary arrangements  was  passed  by  Council. 
This  leaves  about  $175,000  in  the  $2,000,000 
grade  crossing  fund.  Most  of  it  will  be  used 
to  eliminate  Union  av.,  S.  E.,  grade  crossings. 
City  Engineer  Robert  Hoffman  said  that  any 
money  tlien  remaining  could  not  be  used  for 
the  E.  105th  St.  crossing  of  the  Lake  Shore, 
because  it  was  not  mentioned  in  the  bond 
ordinance. 

Engineers  representing  the  Lake  Shore,  Erie 
and  P.  &  L.  E.  Railroads  recently  met  with 
the  city  officials  of  Youngstown,  O.,  to  con- 
sider mean  for  eliminating  the  Himrod  Ave. 
and  the  Oak  St.  Grade  crossings.  The  plans 
for  the  Oak  St.  bridge  provide  for  a  structure 
54  ft.  wide  and  extending  from  Penn  Ave.  to 
East  Rayen.  Provision  is  made  for  a  drive- 
way 30  ft.  wide  from  Rayen  Ave.  and  also 
for  a  new  street  from  the  Rayen  Ave.  ap- 
proach to  Summit  Ave.  It  is  said  many  prop- 
erty owners  have  waived  a  claim  for  dam- 
ages and  that  the  entire  cost  of  the  bridge 
will  be  about  $150,000.  The  bridge  proper 
will  cost  about  $91,000.  Several  plans  were 
submitted  for  the  Himrod  Ave.  or  E.  Fed- 
eral St.  bridge.  One  set  calls  for  a  straight 
bridge  from  E.  Federal  St.  to  Shehy  St.,  an- 
other is  for  a  straight  bridge  from  E.  Fed- 
eral and  Himrod  to  Himrod  and  Wilson,  with 
E.  Federal  raised  as  far  west  as  Basin  St. 
The  plans  which  found  the  most  favor  with 
the  engineers  of  the  railroad  and  the  city  offi- 
cials provides  for  another  "Y"  structure,  at  the 
same  location  as  the  present  bridge.  This 
bridge  would  be  60  ft.  wide,  with  a  38-ft. 
roadway  and  two  10-ft.  sidewalks.  It  would 
be  an  entirely  new  structure  from  E.  Federal 
St.  to  the  Lake  Shore  station  and  from  that 
point  to  Wilson  Ave.  and  Himrod.  The  Cedar 
St.  span  of  the  present  bridge  would  be  left 
standing,  as  it  is  said  to  be  perfectly  safe  and 
adequate  for  all  present  needs.  The  new  part 
would  be  of  the  same  style  as  the  Market 
street  viaduct. 


Oklahoma. 

^Bids  will  be  received  until  noon,  Aug.  5, 
by  Board  of  Tillman  County  Commissioners, 
Frederick,  Okla.,  for  the  construction  of  two 
bridges,  one  40-ft.  span  and  the  other  30-ft. 
I  beam  bridge.  John  Darden  is  County  Clerk. 
Oregon. 

Commissioners  of  Marion  County,  Salem, 
Ore.,  and  Board  of  Yamhill  County  Commis- 
sioners, recently  held  a  conference  at  which 
it  was  decided  to  build  a  bridge  over  the 
Willamette  River  at  Newberg  and  to  com- 
mence the  actual  construction  work  at  once. 
Marion  County  will  levy  a  1-mill  ta.x  for  the 
improvement  and  Yamhill  County  will  appro- 
priate one-half  the  cost,  which  is  $90,000. 
Pennsylvania. 

®The  Board  of  Washington  County  Com- 
missioners, Washington,  Pa.,  has  awarded  the 
contract  for  repairing  the  river  bridge  at 
Speers  to  the  Capitol  Construction  Co.,  Co- 
lumbus, O.,  at  $31,071.  The  improvements 
to  be  made  on  the  bridge  by  the  two  counties 
consist  of  complete  new  steel  stringers  and 
creosoted  wood  floor,  on  three  trusses,  each 
of  which  is  305  ft.  long,  with  an  18-ft.  drive- 
way and  1-ft.  wide  sidewalk.  Also  complete 
new  approaches  at  each  end  of  the  bridge, 
consisting  of  new  abutments,  plate  girder 
and  viaduct  spans  with  concrete  and  brick 
floor  and  concrete  sidewalks ;  the  approach  on 
the  Fayette  County  end  being  IGO  ft.  long 
and  on  the  Washington  County  end  142  ft. 
long.  The  other  bidders  and  their  bids  were 
as  follows :  Nelson-Merydith  Co.,  Chambers- 
burg, $38,597 ;  Rogers  Bros.  Co.,  Smithport, 
$36,092;  Farris  Bridge  Co..  Pittsburg,  $32,936; 
Fort  Pitt  Bridge  Co.,  Pittsburgh,  $48,094; 
Pittsburgh  Construction  Co.,  Pittsburgh,  $36,- 
864;  Penn  Bridge  Co.,  Beaver  Falls,  34,057, 
and  C.  M.  Driver,  Pittsburgh,  $40,654.  The 
contractor  has  sublet  part  of  the  work  to 
Reed,  Liggett  &  Britt,  a  young  contracting 
firm  of  Washington.  This  firm  has  the  con- 
tract for  all  of  the  masonry  work,  concrete 
work,  paving,  flooring,  building  the  abutments, 
the  piers  and  making  the  fills  to  the  ap- 
proaches. The  contract  will  total  nearly  $12,- 
000. 

®G.  W.  Ensign,  Camp  Hill,  Pa.,  has  been 
awarded  the  contract  for  the  construction  of 
a  county  bridge  over  the  Tacony  Creek,  in 
Cheltenham  Township,  at  a  bid  of  $11,768. 

®.-\dain  Laidlow  &  Co.  has  been  awarded 
the  contract  at  $7,390,  for  repairing  the  south 
shore  pier  of  the  10th  St.  bridge  at  Pitts- 
burgh, Pa. 

A  petition  to  be  submitted  to  the  Westmore- 
land County  Commissioners  for  the  construc- 
tion of  a  bridge  over  the  Allegheny  River  at 
Natrona,  Allegheny  County,  and  Braeburn, 
Westmoreland  County,  Pa.,  is  being  circulated 
in  the  territory  directly   interested. 

The  Roxborough  Board  of  Trade  has  passed 
resolutions  urging  the  Council  of  Philadel- 
phia, Pa.,  to  construct  bridges  across  the  Wis- 
sahickon  Creek  and  the  Schuylkill  River  on 
the  line  of  the  proposed  l)0ulcvard  from 
Chestnut  Hill  to  Bryn  Mawr. 

Texas. 

^Bids  will  be  received  until  11  a.  m.,  July 
27  (readvertisement),  by  Commissioners' 
Court,  Dallas,  Texas,  for  the  construction  of 
a  concrete  bridge  on  each  of  the  following 
roads :  Richardson,  across  White  Rock 
Creek ;  Seagovillc,  across  Prairie  Creek ;  Mil- 
ler's Ferry,  across  Rollin's  Branch.  Plans  and 
specifications  on  file  in  office  of  County  Engi- 
neer. Certified  check  for  a  sum  equal  to  10 
per  cent  of  amount  of  bid  must  accompany 
each  proposal.  George  L.  Fearn,  County  Au- 
ditor. 

^Bids  will  be  received  until  noon,  July  25, 
by  John  B.  Ashe,  County  Auditor,  Houston. 
Texas,  for  the  construction  of  a  bridge  at 
Taliaferro  St.,  in  accordance  with  plans  and 
specifications  on  file  with  Howe  &  Wise, 
County  Engineers,  Houston.  Texas. 

At  the  recent  election  held  at  Houston, 
Texas,  it  was  voted  to  issue  bonds  amounting 
to  $200,000  for  the  construction  of  bridges. 


Information  received  from  Waco,  Texas,  is 
to  the  efTect  that  the  Southern  Traction  Co. 
will  shortly  let  a  contract  for  the  construe-' 
tion  of  a  bridge  over  the  Brazos  River  for  the 
Waco-Dallas-Corsicana  line  at  Waco. 

Virginia. 

•J»Bids  will  be  received  until  noon,  July  29, 
by  Fluvanna  County  Court,  Palmyra,  Va.',  for 
the  construction  of  a  steel  highway  bridge 
over  the  Hardware  River  in  Fluvanna  Coun- 
ty, five  miles  from  Scottsville,  on  the  Chesa- 
peake &  Ohio  Ry.  The  structure  will  be  135 
ft.  10',4  ins.  in  length,  with  a  12-ft.  roadway. 
The  substructure  will  be  built  by  the  county. 
Plans  and  specifications  may  be  secured  at  a 
cost  of  $0.55  of  the  Clerk  of  Circuit  Court, 
Fluvanna  County,  Palmyra,  Va.  P.  St.  J. 
Wilson  is  State  Highway  Commissioner,  Rich- 
mond, Va. 

•{•Bids  will  be  received  until  noon,  .^ug. 
3,  by  Spotsylvania  County  Board,  Spotsyl- 
vania, Va.,  for  the  construction  of  a  69-ft. 
steel-beam  bridge  with  12-ft.  roadway,  over 
the  Po  River  in  Spotsylvania  County  14 
miles  from  Fredericksburg,  on  the  R.  R.  & 
P.  Ry.  The  substructure  will  be  of  con- 
crete and  sand  and  stone  can  be  obtained 
at  the  site.  Plans  and  specifications  may 
be  seen  at  the  office  of  Clerk  of  Circuit 
Court,  Spotsylvania,  Va.,  and  can  be  se- 
cured of  Childrey-Sunday  Co..  Richmond, 
Va.  P.  St.  J.  Wilson  is  State  Highway 
Commissioner. 

4*Bids  will  be  received  until  noon.  .\ug. 
3,  by  Board  of  Spotsylvania  County  Super- 
visors, Spotsylvania,  Va.,  for  the  construc- 
tion of  a  122-ft.  steel  beam  bridge  with  12- 
ft.  roadway  over  the  North  Fork  North 
Anna  River,  9  miles  from  Mineral  and  6 
miles  from  Sulphur  Mines,  on  the  Chesa- 
peake &  Ohio  Ry.  The  substructure  will 
be  of  concrete  and  sand  and  stone  can  be 
obtained  at  the  site.  A  certified  check  for 
$250  must  be  filed  with  each  bid.  Plans 
and  specifications  may  be  seen  at  the  of- 
fice of  the  Clerk  of  Circuit  Court.  Spotsyl- 
vania, Va.,  or  can  be  secured  of  Childrey- 
Sunday  Co..  Richrnond.  P.  St.  J.  Wilson 
is  State  Highway  Commissioner,  Rich- 
mond,   Va. 

Washington. 

The  City  Attorney  of  Snohomish,  Wash., 
has  been  instructed  to  draw  up  resolutions 
for  the  iniprovement  of  First  St..  between 
the  west  side  of  Union  Ave.  and  the  west 
side  of  Cedar.  The  improvement  will  include 
the  construction  of  a  steel  bridge  across  the 
gulch,  estimated  to  cost  about  $9,569. 

West   Virginia. 

®The  contract  for  the  construction  of  a 
bridge  to  span  Tygart  Valley  River  at  Mill 
(  reck  has  been  awarded  by  the  Countv  Clerk. 
Klkins,  W.  Va.,  to  the  Roanoke  Bridge  Co.. 
Roanoke.  Va.  The  structure  will  have  a  108- 
ft.  superstructure  and  the  abutments  will  in- 
clude about  160  yds.  of  concrete.  Bids  were 
opened  July  11. 

Wisconsin. 

®The  Modern  Construction  Co.,  Waukesha, 
Wis.,  has  been  awarded  a  contract  by  tlie 
Huron  County  Commissioners,  Norwalk,  O.. 
for  the  construction  of  a  reinforced  concrete 
bridge  on  E.  Main  St.,  New  London,  O.,  at 
$2,977.  The  new  structure  will  replace  the 
old  bridge  washed  out  by  Spring  freshets. 
There  were  three  bidders  for  the  work.  Rilev 
Pardo  of  Norwalk  bid  $3,299;. I.  M.  Kooken 
of  Norwalk  bid  $3,378.70.  The  contract  calis 
for  the  completion  of  the  bridge  in  60  davs. 

®The  contract  for  the  construction  of  a 
16-ft.  concrete  bridge  at  Springdale,  Wis.,  has 
been  awarded  by  J.  C.  Shampnor.  Countv 
Highway  Commissioner,  Mount  Horeb,  Wis!, 
to  the  Frecport  Bridge  Co.,  at  $700. 

City  Bridge  Superintendent  David  Mc- 
Keith,  Milwaukee,  Wis.,  has  submitted  a  re- 
port to  the  Council  Committee  on  Public 
Buildings  .and  Grounds  that  the  Holton  St. 
viaduct  is  in  need  of  repairs  necessitating  the 
expenditure   nf  about  $20,000. 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Wyoming. 


The  Slieridaii  County  Clerk,  Sheridan,  Wyo.. 
fias  been  instructed  to  advertise  for  bids  for 
the  construction  of  the  following  steel  bridges 
according  to  plans  and  specifications  now  on 
tile  in  his  office:  One  4.%ft.  bridge  near  the 
mouth  of  Lower  Pr.iirie  Dog  Creek,  about 
\tj  miles  from  Sheridan,  and  one  80-ft.  steel 
bridge,  about  one-half  mile  from  the  depot 
on  .Jlvoci  Ave.  This  bridge  is  to  be  com- 
pleted in  detail  not  later  than  Oct.  l-">,  1912. 


Canada. 

®The  Algoma  Steel  Bridge  Co.,  Winnipeg. 
Man.,  has  been  awarded  the  contract,  at  $4,- 
,58fi  for  the  construction  of  a  steel  bridge 
with  concrete  abutments  over  the  Grassy  River 
by  M.  E.  Boughton,  Secretary  and  Treasurer. 
I.ansdowne,  Arden,  Man. 

®Waddell  &  Harrington,  Consulting  En- 
gineer. Winch  Bldg.,  Vancouver,  B.  C. 
have    a\varde<l   the    following   contracts    for 


the  Canadian  Northern  Ry.,  in  connection 
with  10  bridges  in  British  Columbia,  Do- 
minion Bridge  Co.,  Lachine,  Quebec,  steel 
superstructure  on  bridges  1,  2,  3.  5.  9.  10; 
Canadian  Bridge  Co..  Walkerville,  Ont., 
steel  superstructure  on  4.  6,  7,  8;  Arm- 
strong, Morrison  &  Co.,  453  Granville  St., 
Vancouver,  concrete  sub-structure  on 
bridges  1.  2,  4,  5.  6,  7,  10;  John  Gault  En- 
gineering Co.,  Winnipeg,  concrete  sub- 
structure  on   No.  3. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

•l"Bids  will  be  received  until  noon,  Aug.  6, 
bv  Board  of  Elmore  County  Commissioners, 
\Vctumpka,  .Ma.,  for  grading  and  surfacing 
with  gravel  8  miles  of  road.  D.  K.  Caldwell, 
Jr.,   Wetnmpka,  .\la.,  is  County   Engineer. 

•|«Bids  will  be  received  until  2  p.  m.,  .\ug 
12,  by  Board  of  Perry  County  Commissioners, 
Marion,  .-Ma.,  for  clearing,  grubbing,  grading. 
draining  and  surfacing  with  gravel  approxi- 
mately 4%  miles  of  Uniontown  end  of  the 
Marion-Uniontown  Road.  .V  certified  check 
for  $-iOu  must  be  filed  with  each  bid.  G.  C 
Scales  is  County  Highway  Engineer.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®\V.  H.  Holcomb  of  Mobile,  .Ma.,  has  been 
awarded  the  contract  by  the  County  Board 
of  Revenue.  Mobile,  Ala.,  for  constructing 
10  miles  of  Cedar  Point  road,  at  $2tl,0i)l.  The 
work  includes  clearing  and  grubbing,  grading 
and  surfacing  with  chert  and  gravel.  C.  L. 
Strange  is  County  Highway  Engineer.  Bids 
were  opened  July  11. 

®The  Franklin  County  Board  of  Revenue, 
Russellville,  .Ala.,  has  awarded  a  contract  to 
build  a  model  public  road  eastward  from  the 
incorporation  line  to  Lawler,  Vinson  &  Co.. 
at  $f>.19,';  per  cu.  yd.  for  the  excavation  of 
dirt,  and  $0.(59%  per  yd.,  for  gravel. 

®The  Board  of  Road  and  Revenue  Com- 
missioners, Mobile.  -Ala.,  has  awarded  the  con- 
tract for  constructing  10  miles  of  roadway  on 
the  Cedar  Point  road,  beginning  just  south 
of  Old  Arlington,  and  extending  to  3  miles 
beyond  Dog  River  Ijridge.  to  W.  H.  Holcomb. 
The  Jett  Bros.  Contracting  Co.  was  the 
other  bidder  on  the  work. 

®The  Commissioners  of  Shelby  and  Elmore 
Counties  and  State  Highway  Engineer  W.  S. 
Keller  have  awarded  contracts  for  the  con- 
struction of  roads  to  A.  T.  Newell  &  Bros, 
of  Birmingham,  Ala.,  and  J.  G.  Brown  of 
\i  "tgomcry,  .Ala.  Both  counties  will  spend 
I  each  on  the  model  roads,  under  the 
r vision  of  Mr.  Keller.  Construction  in 
.-^hcRiy  county  will  be  on  the  road  from  Ca- 
kra  to  Pelham,  while  the  work  in  Elmore  will 
be   from  Wetumpka  toward  the  river. 

The  citizens  of  Talladega.  Ala.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $2-5,- 
iii'iO  for  paving  work.  The  public  square, 
East  St.,  and  a  portion  of  North  and  Court 
Sts.  will  be  paved. 

Arkansas. 

®The  Board  of  Public  .Affairs  of  .Xrgenta. 
Ark.,  has  awarded  the  contract  for  the  paving 
of  the  block  on  Maple  St.,  between  Washing- 
ton Ave.  and  Second  St.,  to  C.  F.  Turkis  of 
Little  Rock.  .Vrk.  Concrete  will  be  used. 
California. 

The  committee  of  15,  rleating  to  the  bond- 
ing of  the  town  of  I^)s  Gatos,  Cal.,  for  the 
purpose  of  paving  many  of  the  streets,  has 
reported  to  the  Board  of  Trustees  and  recom- 
•  :  led  a  blanket  bond  issue  of  $100,000.  City 
i  :)ccr  Frank  A.  Nikirk  gave  an  informal 
Ti,  rt  on  the  probable  cost  of  paving  cer- 
tain of  the  streets.  .Mlowing  an  average  cost 
r.f  $0  16%  per  sq.  ft.  he  thought  that  about 
"-  "'I  sq.  ft.  of  pavement  should  cost  $70.- 
.\n  additional  i.SOO  lin.  ft.  of  the  Santa 
Lruz    road    that    lies    within    the    citv    limits 


would  require  $10,000  to  pave  in  a  manner 
uniform   with   the   state    highway. 

Plans  and  specifications  are  being  prepared 
bv  the  County  Surveyor  of  Santa  Cruz  for 
the  improvement  of  about  2  miles  of  roadbed 
between  the  citv  of  Santa  Cruz  and  the  town 
of  Soquel,  Santa  Cruz  County,  Cal.  This  im- 
provement includes  building  about  1,000  ft. 
new  roadbed,  resurfacing  750  ft.  existing  mac- 
adam and  laying  about  8,000  ft.  water  bond 
macadam  1-5  ft.  wide.  Arnold  M.  Baldwin, 
County   Surveyor. 

Colorado. 

®Mayor  -Arnold  of  Denver,  Colo.,  upon  the 
recommendation  of  the  Board  of  Public 
Works,  awarded  the  contract  for  the  con- 
struction of  sidewalks  between  West  32nd 
and  38th  .Aves.  and  Zuni  St.,  and  Boulevard 
F  to  C.  S.  Lambie  &  Co.,  at  $8,!)fi0. 
District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  July 

29,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  grading  and 
improvin.g  suburban  streets  and  avenues  in 
the  District. 

Florida. 

4*Bids  w'ill  be  received  until  noon,  .Aug.  1, 
liy  H.  E.  Heitman,  Fort  Myers,  Fla.,  for 
clearing,  grading  and  constructing  10  miles 
of  water  bound  macadam  road  between  Whis- 
key Creek  and  Punta  Rassa,  Lee  County,  Fla. 
The  work  will  consist  approximately  of  sixty 
acres  of  clearing,  .50,000  cu.  yds.  of  earth  ex- 
cavation, 185  cu.  yds.  of  concrete  culvert  work 
and  420  ft.  of  vitrified  pipe.  Profiles  and 
specifications  may  be  had  on  application.  Bids 
must  be  accompanied  by  certified  check  for 
$1,000. 

Georgia. 

•|"Bids  will  be  received  until  :)  p.  m.,  .Vug. 
2;  by  Mayor  and  General  Council,  .Atlanta. 
Ga.,  for  paving  the  following  streets  with 
chert  and  macadam:  Cornelia  St.,  from  De- 
catur St.  to  Edgewood  Ave. ;  Arnold  St.,  from 
.Angier  .Ave.  to  Wabash  Ave. ;  .Angler  PI.,  from 
.Angier  Ave.  to  Wabash  Ave.;  Vedado  Way, 
from  Greenwood  .Ave.  to  near  Jackson  St'; 
South  Gordon  St.,  from  Gordon  St,  to  On- 
tario Ave. ;  Ontario  .Ave.,  from  S,  Gordon  St. 
to  Stokes  Ave. ;  E.  Ontario  Ave.,  from  Stokes 
.Ave.  to  Gordon  St.  Each  street  will  be  let 
separately  on  its  own  merits.  The  right  is 
reserved  to  reject  any  or  all  bids.  Specifica- 
tions can  be  obtained  upon  application  to  R. 
M.  Clayton,  Chief  of  Construction. 

The  citizens  of  Valdosta,  Ga.,  on  July  23 
voted  on  the  issuance  of  bonds  in  the  sum  of 
$25,000  for  street  paving. 

The  Coweta  County  Commissioners,  New- 
nan,  Ga.,  have  ordered  an  election  for  .Aug 
21  to  permit  the  voters  to  pass  upon  tlie 
question  of  issuing  bonds  to  the  amount  of 
$300.(100  for  the  purpose  of  building  and  im- 
proving the  public  roads  of  the  county. 
Illinois. 

4'Bids  will  be  received  until  10  a,  m.,  July 

30,  by  Commissioners  of  Highways,  Danville, 
111.,  for  the  paving  of  the  south  lialf  of  Maiii 
St.  along  and  in  front  of  the  Soldiers'  Home 
accordmg  to  the  plans  and  specifications  pre- 
pared by  W.  H.  Martin,  engineer,  and  duly  ap- 
proved by  said  commissioners.     .AH  bids  must 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


be  accompanied  by  a  certified  check  for  10  per 
cent  of  the  amount  of  the  bid. 

^Bids  will  be  received  until  July  29,  by 
Board  of  Local  Improvement,  Pontiac,  HI., 
for  the  construction  of  2(3,181  sq.  yds.  of 
brick  pavement.  S.  -A.  Rathbun  is  Mayor  and 
Chairman  of  the  Board.  P.  C.  Knight  is  City 
Engineer.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  Edward 
J.  Glackin,  until  11  a.  m.,  July  30th,  for  fur- 
nishing and  delivering  materials,  labor,  etc., 
necessary  to  construct  pavements  in  the  fol- 
lowing streets :  Ave.  M,  4,200  sq.  yds.  asphalt ; 
Delaware  PI.,  5,()50  sq.  yds.  asphalt;  88th  St., 
1,.580  sq.  yds.  asphalt :  Edgewater  Ter.,  2,570 
sq.  yds.  granite  aspbaltic  macadam,  11. 080  sq. 
vds.  asphaltic  macadam :  Erie  Ave.,  Fuller  St., 
4,900  sq.  yds.  asphalt;  56th  St.,  l,2t)0  sq.  yds. 
brick;  Grand  Ave.,  12,800  sq.  yds.  brick;  Irv- 
ing Park  Blvd.,  5,550  sq.  yds.  creosoted  wood 
block ;  Jefferson  Ave.,  2,030  sq.  yds.  asphalt ; 
Morgan  St.,  1,910  sq.  yds.  granite  macadam ; 
E.  96th  St.,  2,190  sq.  yds.  granite  top  mac- 
adam ;  O'Brien  .Ave.,  2,400  sq.  yds.  macadam ; 
Perry  St.,  10,700  sq.  yds.  asphaltic  macadam  ; 
67th  St.,  5,930  sq.  yds.  brick;  Wood  St.,  8,300 
sq.  yds.  asphalt:  Syracuse  Ave.  system,  21,400 
sq.  yds.  asphaltic  macadam ;  alleys  Randolph 
St.,  May  St.,  1,000  sq.  yds.  brick  pavement;  al- 
leys, E.  41st  St.,  Vincennes  Ave.,  1,460  sq.  yds. 
brick;  alleys,  Wolfram  St.,  Seminary  Ave., 
etc.,  1,120  sq.  yds.  brick ;  alley,  32nd  St.,  South 
Park  Ave.,  1,150  sq.  yds.  brick.  The  work  in- 
cludes curb  and  gutter,  6  in.  Portland  cement, 
concrete  foundation,  sewer,  manhole  and  catch 
liasin  construction  and  adjustment. 

®Hoeffken  Bros,  have  been  awarded  the 
contract  by  the  city  of  Belleville,  111.,  for  the 
construction  of  brick  pavement  on  Fourth  St., 
at  $29,024.  Other  bidders  were :  R.  A.  Brown 
&  Co.,  East  St.  Louis,  111.,  $29,070,  and  Reeb 
Bros..  $29,201.  Reeb  Bros,  secured  the  Fifth 
St.  brick  pavement  at  $16,569. 

®Lodge  Bros.,  of  Monticello,  III.,  have  been 
awarded  the  contract  by  the  Board  of  High- 
way Commissioners,  Monticello  Township, 
Piatt  County,  III.,  for  the  construction  of  5,59-.' 
sq.  yds.  of  vitrified  brick  pavement  with  curb 
and  gutter  and  three  concrete  culverts,  at 
$15,671.  Bids  were  opened  July  13.  W.  J. 
Day,  Bement,  111.,  is  Engineer.  William  Brit- 
ton  is  Clerk. 

®The    following   contracts   for   constructing 
concrete  sidewalks  have  been  awarded  by  the 
Board   of   Local   Improvements,   Chicago"   111 
Edward  J.   Glackin,  Secretary,  at  unit  prices! 

?.L'1't°'t"  i-  .f"*-  '^■'  15  '^/lOO  cts,  A.  Grafif, 
his  N.  LaSalle  St.;  Birchwood  Ave  13  89/100 
cts.,  Jas.J.  Ferry,  323  Sigel  St. ;' Exchange 
.•\ve.,    14..D   cts.,   Hanson  &  Undine;    51st    St., 

?fo'"'  ^;-HV''-  ^^  ^-  Cl=>'-k  St.;  .52nd  Ave.. 
11.49  cts.,  G.  M.  Hayes,  5-547  Higgins  Ave  ; 
Hermitage  Ave.,  10.7  cts.,  Skafgard  Concrete 
Construction  Co.,  4024  W.  North  Ave  ■  Hoyne 
c/'^'oJt  '''^■'  ^5''*  Cement  Paving  Co.;  91st 
^*-  ^.-^-'.i  '\\f'  General  Cement  Construction 
^i^h^^^'^^r  Washington  St.;  Quincy  St., 
40.13.i9,  /V  Graff;  Sangamon  St.,  $0.!4..5,  Lake 
Cement  Paving  Co..;  74th  St.,  50  117  D 
Ryan;  Stewart  Ave.,  $0.10.7,  J  C  Jensen  & 
Co. ;  S.  Chicago  Ave.,  $0..30.'25,  General  Cement 
Construction    Co.;    22nd    St.,    S0.14,    General 

let  recently. 
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Cement  Construction  Co. ;  2Jth  St  $0  1.5  4 
Demling  &  Wendt,  118  N.  LaSalle  St.;  Weed 
St.,  $0.12.3,  Skafgard  Concrete  Construction 
Co. ;  Wood  St.,  $0.37.5,  Jensen  Jensen  Co.,  13:3 
W.  Washmgton  St.;  Western  Ave.,  $0.15.7, 
Demling  &  Wendt;  49th  PI.  system,  $0.4.4^ 
Skafgard  Construction  Co.;  39th  St.  system! 
$0.12.4,  General  Cement  Construction  Co  ■ 
Chapin  St.,  $0.19.4,  H.  P.  Larsen,  9  S.  LaSalle 
St.;  W.  61st  St.  $0.11.7,  D.  Ryan;  Bross  Ave., 
$0.15.4,  Skafgard  Concrete  Construction  Co. ; 
Flournoy  system,  $0.13.6,  H.  P.  Larsen;  Grand 
.■\ve.  system,  $0.11.4,  Demling  &  Wendt  •  E 
75th  St.  system,  $0.11.6,  D.  Ryan;  Grace  St.. 
$0.12.3,  Sievert  Callsen  Co.,  3865  Milwaukee 
Ave. 

®The  following  contracts  for  paving  streets 
have  been  awarded  by  the  Board  of  Local  Im- 
provements, Chicago,  111.,  Edward  J.  Glackin, 
Secretary:  Costello  Ave.,  asphalt,  $4,444, 
American  Asphalt  Paving  Co.,  133  W.  Wash- 
ington St.;  Cornelia  Ave.,  asphalt.  $8,917, 
Ainerican  Asphalt  Paving  Co. ;  W  43rd  St 
No.  2  granite  blocks,  $.33,035,  Ready  &  Calla- 
han Co.;  Houston  Ave.,  brick,  $15,904,  The 
Ryan  Co.,  10  S.  LaSalle  St.;  Marshfield  Ave., 
asphalt,  $9,704.  American  Asphalt  Paving  Co  • 
E.  91st  St.,  brick,  $26,695,  The  Ryan  Co.;  E. 
Pearson  St.,  asphalt,  American  Asphalt  Pav- 
ing Co. ;  N.  Talman  Ave.,  asphalt,  $9,406,  H.  P. 
Streicher,  Memphis,  Tenn. ;  N.  Talman  Ave 
asphalt,  $21,564,  H.  P.  Streicher.  Memphis. 
Tenn. ;  E.  Walton  PI.,  asphalt.  $13,282,  Amer- 
ican Asphalt  Paving  Co.;  alley,  Pine  Grove 
Ave.,  Evanston  Ave.,  brick.  Centra!  Paving 
Co.,  179  W.  Washington  St. ;  alley.  Francisco 
Ave.,  Sacramento  Ave.,  etc..  brick,  total  $2,- 
754,  J.  A.  Sackley  Co.,  133  W.  Washington 
St.;  Tooker  PI.,  brick,  $1,789,  Jno.  A.  Mc- 
Garry  Co.,  189  W.  Madison  St.:  alley,  Bel- 
mont Ave.,  School  St.,  brick,  $2,812,  Jas.  A. 
Sackley  Co. ;  alley,  Clifton  Ave.,  Seminary 
Ave.,  brick,  $2,759,  J.  A.  Sackley  Co.;  alley, 
School  St.,  Roscoe  St..  brick.  $3,163,  J.  A. 
Sackley  &  Co.;  alley,  Wellington  St.,  Barry 
Ave.,  brick,  $3,197,  Jno.  A.  McGarry  &  Co.; 
alley.  Wellington  St.,  Seminary  Ave.,  brick. 
$3..375,  P.  J.  O'Brien,  9  S.  La  Salle  St. :  alley, 
Sheffield  Ave.,  Osgood  St.,  brick,  $3,347,  P.  J. 
O'Brien. 

®The  following  contracts  for  constructing 
sewers  have  been  awarded  by  the  Board  of 
Local  Improvements,  Chicago.  111. :  N.  Cen- 
tral Ave.,  C.  Roberts,  1227  Gelpin  PI.;  East 
End  Ave..  Thos.  Burke,  4648  McLean  Ave. ; 
N.  40th  Ave.,  Geo.  Pontorelli,  904  Forquer 
St.;  W.  53rd  St.,  S.  Ryan,  2927  W.  Congress 
St.;  E.  53rd  St.,  M.  Murphy,  5315  Wabash 
Ave.;  Malvern  Ave.,  A.  Santucci,  708  Ewing 
St. ;  S.  Peoria  St.,  S.  Ryan ;  Railroad  Ave., 
Thos.  Burke;  N.  Springfield  Ave.,  A.  Santuc- 
ci ;  N.  Central  Park  Ave.  system,  Geo.  Pon- 
torelli;  N.  56th  Ave.,  DeVito,  Passacelli  & 
Tirtilli;  W.  73rd  St.,  Mai.  Murphy;  Costello 
Ave.,  S.  Ryan;  N.  54th  Ave.,  DeVito,  Pas- 
sacelli &  Tirtilli. 

Following  are  the  lowest  bids  submitted 
to  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  and  de- 
livering 3.345  sq.  yds.  of  brick  pavement  and 
725  sq.^  yds.  creosoted  wood  blocks,  according 
to  specifications  of  the  City  of  Chicago :  Brick. 
$21  per  M.,  McLaughlin  Bldg.  Material  Co., 
9  S.  LaSalle  St.;  wood  blocks.  $1.43  per  sq. 
yd.,  Chicago  Tie  &  Timber  Preserving  Co., 
332  S.  Michigan  Ave.  The  bids  opened  July  18. 
The  City  Council  of  LTrbana,  111.,  has  pro- 
vided for  $50,000  worth  of  paving.  This  in- 
cludes pavements  on  Lincoln  Ave.,  from  the 
end  of  the  present  pavement  at  the  southeast 
corner  of  the  tract  of  land  which  contains 
Mt.  Hope  cemetery ;  Orchard  St..  from  Wash- 
ington Blvd.  to  Michigan  St..  and  Michigan 
St..   from  Lincoln   Ave.  to  Race   St. 

The  Board  of  Local  Improvements  of  Rock 
Island.  111.,  has  passed  resolutions  recom- 
mending the  paving  of  19th  St.,  from  Second 
to  Third  Ave.,  with  brick.  Wallace  Treich- 
ler  is  City  Engineer. 

The  Citv  Council  of  Pontiac.  III.,  has  passed 
an  ordinance  providing  for  the  paving  of 
North  Plum  St..  from  Livingston  St.  to  Water 
St.,   and   Howard   St.,   from   Plum   St.  to  the 


C  hicago  and  Alton  railway.  The  pavement  is 
to  be  of  single  course  brick,  with  concrete  and 
sandstone  curb.  The  width  will  be  26  ft., 
with  the  exception  of  two  blocks  on  Plum  St., 
from  Howard  to  Washington,  which  will  be 
t%  337  '^"^^'  "^^^  *°'^'  estimated  cost  is 
Indiana. 
^Bids  will  be  received  until  8  p.  m.,  Aug  6, 
by  Board  of  Trustees,  Beech  Grove,  Ind.,  for 
the  improvement  of  Third  and  Second  Ave  in 
the  town.     M.  H.  Johnson  is  Town  Clerk. 

^Bids  will  be  received  until  10  a.  m.,  July 
29.  by  Board  of  Public  Works,  Indianapolis, 
lud.,  for  the  following  street  improvement 
contracts:  For  the  improvement  of  Ohmer 
Ave.,  north  side,  from  south  curb  line  Uni- 
versity Ave.  to  west  curb  line  Downey  Ave., 
by  grading  and  paving  the  sidewalks ;  for  the 
improvement  of  College  Ave.,  east  side,  from 
south  property  line  40th  St.  to  south  property 
line  42d  St.,  by  grading  and  paving  the  side- 
walks; for  the  improvement  of  Brightwood 
Ave.,  east  side,  from  southeast  curb  line  of 
Massachusetts  Ave.  to  noith  curb  line  of  28th 
south,  by  grading  and  paving  sidewalks:  for 
the  improvement  of  Audubon  Rd.,  west  side, 
from  north  property  line  Lowell  Ave.,  to  south 
property  line  Michigan  St.,  by  grading  and 
paving  sidewalks;  for  the  improvement  of 
Dearborn  St.,  from  north  sidewalk  Washing- 
ton St.  to  south  curb  line  New  York  St.  liy 
grading  and  paving  sidewalks;  for  the 
improvement  of  Pine  St.,  west  side,  from 
north  sidewalk  St.  Clair  St.  to  southeast  curb 
line  Davidson  St.,  by  grading  and  paving 
sidewalks ;  for  the  improvement  of  Dearborn 
St.,  from  north  property  line  Washington  St. 
to  south  curb  line  New  York  St.,  by  grading, 
graveling  and   rolling  the  roadway. 

^•Bids  will  be  received  until  lO'  a.  ni.,  July 
26,  by  Board  of  Public  Works,'  Indianapolis, 
Ind.,'  for  the  improvement  of  Beville  Ave., 
from  the  north  property  line  Michigan  St  to 
the  south  property  line  of  Tenth  St.,  by  grad- 
ing and  paving  the  roadway. 

•I'Bids  will  be  received  unil  1  p.  m.,  Aug.  6, 
by  Board  of  Lawrence  County  Commission- 
ers, Bedford.  Ind..  for  the  construction  of 
gravel  roads  known  as  Old  Meridian  Rd.  in 
Marion  Township,  and  Woods  Ferry  Rd.  in 
Indian  Creek  Township.  E.  W.  Edwards  is 
County   Auditor. 

•{•Bids  will  be  received  until  noon,  Aug.  6, 
by  Board  of  Lake  County  Commissioners. 
Crown  Point,  Ind..  for  the  construction  of 
gravel  roads  in  Cedar.  Hanover  and  Hobart, 
Center,  St.  John  and  Calumet  Townships.  C. 
A.  Johnson  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  July 
26,  'oy  Board  of  Public  Works.  Indianapolis, 
Ind.,  for  the  improvement  of  Ray  St.,  from 
West  St.  to  Dakota  St..  excepting  crossings 
or  railroad  switch  by  grading  and  paving  the 
roadway. 

•J*Bids  will  be  received  until  10  a.  m.,  Aug. 
12.  by  Board  of  Delaware  County  Commis- 
sioners. Muncie.  Ind.,  for  the  construction  of 
a  read  in  Harrison  Township.  F.  M.  Wil- 
liams is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m..  Aug. 
6,  by  Board  of  Orange  County  Commission- 
ers, Paoli,  Ind.,  for  the  construction  of  a 
gravel  road  in  Paoli  Township.  A.  B.  Ham  is 
County  .•\uditor. 

^Bids  will  be  received  until  noon.  .Vug.  0, 
by  Board  of  Pulaski  County  Commissioners, 
Winamac,  Ind.,  for  the  construction  of  a 
gravel  road.  W.  E.  Mnnchenburg  is  County 
Auditor. 

^Bids  will  be  received  until  2  p.  m.,  .'Xug.  6, 
by  Board  of  .L?lTcrson  County  Commissioners, 
Madison.  Ind.,  for  the  construction  of  mac- 
adamized roads.  A.  M.  Taff  is  County 
Auditor. 

^•Bids  will  he  received  until  2  p.  ni.,  Aug. 
li.  by  Board  of  Grant  and  Huntington  Coun- 
ties, Marion,  Ind.,  for  the  construction  of  -i 
stone  road  on  the  line  between  said  coun- 
ties. E.  H.  Kimb.sll  is  County  .^uditor,  Cirant 
County. 

•J»Bids  will  be  ro.-cived  until  1  p.  m..  .\ug.  fi, 
by  Board  of  Wells  County  Commissioners, 
BIufTton,    Ind.,    for   the    consrtucion    of    three 


gravel  and  stone  roads.     L.  A.  Williamson  is 
County  Auditor. 

•I'Bids  will  be  received  until  11:30  a.  m., 
Aug.  6,  by  Board  of  Clay  County  Commis- 
sioners, Brazil,  Ind.,  for  the  construction  of 
a  macadamized  road  known  as  J.  P.  Acree 
et  al.  road  in  Brazil  Township,  Clay  Coj-.Uy. 
E.  A.  Staggs  is  County  Auditor. 

•I'Bids  will  be  received  until  2  p.  m.,  Aug.  5, 
by  Board  of  Posey  County  Commissioners, 
Mt.  Vernon,  Ind.,  for  the  construction  of  a 
gravel  road  in  Black  Township.  J.  R.  Haines 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
5,  by  Board  of  Fayette  County  Commission- 
ers. Connersville,  Ind.,  for  the  construction  of 
a  macadam  road  in  Connersville  township 
known  as  W.  M.  Gregg  et  al.,  free  stone  Road. 
J.  L.  Kennedy  is  County  Auditor. 

•I'Bids  will  be  receivcil  until  1 :30  D.  m.,  Aug. 
5,  by  Board  of  JacksoT  County  Connnission- 
ers,  Brownstown,  Ind.,  for  the  ronstruction 
of  K  gravel  road  in  Carr  Township.  K.  W. 
Wacker   is   County   Auditor. 

•I'Bids  will  be  received  until  1  :.30  p.  in., 
Aug.  5,  by  Board  of  Jackson  County  Com- 
missioners, Brownstown,  Ind.,  for  the  con- 
struction of  a  gravel  road  known  as  the 
Shields  Rd.,  between  Jackson  and  Redding 
Townships. 

4"Bids  will  be  received  t:ntil  11  a.  m.,  .\ug. 
12,  by  Board  of  Benton  and  Newton  County 
Commissioners,  Fowler.  Ind.,  for  the  construc- 
tion of  a  stone  road  on  line  between  said 
counties.  Lemuel  Shipman  is  Benton  crountv 
Auditor. 

4«Bids  will  be  received  until  10  .1.  m.,  July 
26,  by  Board  of  Laportc  County  Commission- 
ers, Laporte.  Ind..  for  the  construction  of 
three  macadamized  roads  in  Center  Town- 
ship and  one  in  Cool  Spring  Township.  F.  A. 
Hausheer  is   County  Auditor. 

Sine  Board  of  Public  Works  of  Indianapo- 
lis. Ind.,  has  awarded  the  co'itract  for  the 
paving  of  Park  Ave.,  between  Fall  Creek 
Blvd.  and  34th  St.  to  the  Murr.iy  Construc- 
tion Co. 

J'The  Sullivan  County  Commissioners,  Sul- 
livan.   Ind.,    have    awarded    the   contract    for 
the  Construction  of  the  Frank  M    Nead  rock 
-system  in  Jackson  Township  to  Toh'i  II.  Pitt 
man  at  $17,960. 

®Ke!leher.  Miller  &  Hain  of  Anderson,  Ind., 
have  been  awarded  the  contract  bv  the  Com- 
missioners of  Elkhart  County,  Goshen,  Ind.. 
for  the_  construction  of  a  road  in  Concord 
Township  of  macadam  with  standard  binder. 
Bids  were  opened  July  15  by  John  W.  Brown, 
Auditor. 

The  Town  Board  of  Rochester.  Ind.,  has 
passed  a  resolution  granting  a  petition  to  pave 
the  two  main  thoroughfares,  exterdin!.-  from 
the  crossing  where  Main  and  Mishawaka  Sts., 
cross  to  a  point  east  and  west  and  north  and 
south  to  first  alley ;  nho  for  the  extension  of 
the  pavement  on  Mishawaka  St.  to  the  cor- 
poration line  on  the  north. 

Bids  will  be  received  until  10  a.  ni..  Aug.  5. 
by  Board  of  Fayette  County  Commissioners. 
Connersville.  Ind..  for  the  construction  of  a 
macadam  road  in  Orange  Townslup  l:.nown  as 
Lewis  Mathev.  et  al..  free  stone  ro.ii!.  I.  L. 
Kennedy  is  County  Avuiltor. 

Iowa. 

®The  Ford  Paving  Co..  Cedar  Rapids.  In., 
has  been  awarded  the  contract  hv  the  city  of 
Waverly.  la..  F.  A.  Wee.  Citv  Clerk,  for  the 
construction  of  33.600  sq.  vds.  of  paving  at 
$1.65  per  sq.  yd.  Russel  Bros.,  of  Waverly. 
secured  the  contract  to  construct  15.600  liii. 
ft.  of  curbing  in  connection  with  the  paving. 
Rids  were  opened  July  15.  R.  B.  Slippy.  Wa- 
terloo, la.,  is  Fnginoor. 

®The  City  Council  of  Sioux  City.  la.,  has 
awarded  the  contract  for  concrete  p.iving  1  lih 
St..  from  Pearl  St.  to  Summit  .\vc,.  and  '^um- 
mit  .\ve..  from  Mth  St.  to  16lh  St.,  to  Af  L 
Flinn  Paving  Co.,  at  $1.12  a  sq.  vd.  The 
council  also  awarded  a  contract  to  Julius 
Ovcrson  for  curb  and  gutter  on  1 1th  St..  be- 
tween Summit  .\vc..  and  Market  St.,  at  $0.00 
per  ft. 

Resident?    of    upper    Nebraska    St..    Sioux 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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City.  la.,  have  circulated  a  petition  to  the  .:ily 
tc  order  that  street  paved  between  SUh  and 
31st  Sts. 

Kansas. 

+Bids  will  be  received  until  7  -.30  p.  m., 
July  31,  by  G.  E.  Strauchon.  City  Clerk,  Otta- 
wa.' Kan.,  for  grading,  curbing,  gutternig  and 
macadamizing  with  asphalt  binder  four  blocks 
on  W.  2nd  St.  from  Locust  St.  to  Ash  St.. 
two  blocks  on  E.  10th  St.  from  Mam  St.  to 
Cedar  St  and  one  block  on  S.  Hickory  St. 
from  10th  St.  to  lllli  St.  This  work  will 
amount  to  approximately  3.500  cu.  yds.  of 
excavation,  .5.!I70  lin.  ft.  of  combined  curb  and 
gutter  and  10.220  sq.  yds.  of  macadam  9  ins. 
thick ;  also  for  grading,  curbing,  guttering  and 
paving  two  blocks  on  S.  Oak  St.  from  1st  St. 
to  3rd  St.  This  work  will  amount  to  approxi- 
mately 51)0  cu.  yds.  of  excavation,  2.100  lin. 
ft.  of  combined  curb  and  gutter  and  3.150  sq. 
yds.  of  brick  paving  on  a  cement  concrete 
base  4  ins.  thick  with  1%  in.  sand  cushion  and 
sand  filler.  Specifications  and  proposal  blanks 
may  be  had  at  the  offices  of  the  City  Clerk  or 
City  Engineer.  Each  proposal  must  be  ac- 
companied with  a  certified  check  for  $500  on 
some  local  bank,  payable  to  the  order  of  the 
Citv  Clerk. 

®McGuire  &  Stanton  of  Leavenworth.  Kans., 
have  been  awarded  the  contract  by  the  city  of 
Marion,  Kans..  for  the  construction  of  about 
seven  blocks  of  brick  pavement  with  asphalt 
filler,  including  curbs  and  gutters,  at  $1.82  per 
sq.  vd.  II.  .\.  Rowland.  McPherson,  Kans..  is 
Engineer.  Bids  were  opened  July  8.  Mildred 
Williams  is   City   Clerk. 

Kansas. 

®Bids  were  received  July  10  by  the  city  of 
Pittsburg.  Kans..  L.  E.  Curfman.  City  En- 
gineer, for  paving  work,  as  shown  in  tlie  fol- 
lowing table,  ( 1 )  standing  for  engineer's  es- 
timate; (2)  for  bid  of  J.  \V.  Cooley,  Pitts- 
burg; (3).  Halsey  &  Rice,  St.  Joseph.  Mo.; 
(4),  Mousnev  Lum.  &  Cem.  Co.,  Pittsburg: 
(5).  Gooch  &  .Armstrong.  Vinita.  Okla. ;  (G). 
Johnson  &  Hyatt.  Sedalia.  Mo.;  (7),  Shogniar- 
tin  &  Gardner.  Eort  Scott.  Kans.;  (8),  Mc- 
Guirc  &  Stanton,  Leavenworth.  Kans.;  (9), 
Reliance  Construction  Co..  Kansas  Citv.  Mo. ; 
(10).  Young  Bros..  St.  Joseph,  Mo.;  (II)  V. 
E.  Koch.  Joplin.  Mo.;  (12).  Williams  &  Mc- 
Kenzie.  Joplin.  Mo.,  and  (13),  H.  R.  Ncsch, 
Pittsburg : 

Items.  Qua 

South  Broadway: 

Pnvlng.   2   course  brick,  sand   flUer 8.9S9 

Concrete  combined  curb  and  gutter 5,719 

Extra  excavation,   curb  and  gutter 

Excavation   to  subgrade    3,656 

Total     

Kurlld    .We.: 
Pavlnp.   vlt.   blocks,   4-ln.    concrete   base. 

asphalt  filler   ?, 

Excavation   to  subgrade   2, 


by  the  engineer.  Bids  must  be  accompanied 
by  certified  check  for  $1,000  on  some  solvent 
bank,  made  payable  to  the  street  improvement 
fund,  as  a  guarantee  that  the  contract  wil  be 
entered  into  if  the  proposal  be  accepted,  llans 
and  specifications  may  be  examined  at  the 
office  of  the  City  Engineers. 
Louisiana. 

The  East  Baton  Rouge  Parish  Police  Jury, 
Baton  Rouge.  La.,  has  passed  a  resolution 
asking  the  police  juries  of  Livingston,  Tangi- 
pahoa and  St.  Tammany  to  appoint  a  com- 
mittee of  five  to  meet  a  similar  committee  of 
theirs',  who  with  the  Senators  and  Repre- 
sentatives from  the  four  parishes,  the  Board 
of  State  Engineers  and  Highway  Commis- 
sioners, and  Governor  Hall,  will  be  asked  to 
meet  at  some  point  along  the  proposed  road 
and  discuss  the  plans  for  the  Baton  Rouge- 
Covington  model  road. 

Maryland. 

•{•Bids  will  be  received  until  noon,  July  29, 
by  State  Roads  Commission,  534  North  How- 
ard St.,  Baltimore,  Md.,  for  building  a  section 
of  State  Highway  about  2  miles  in  length 
along  the  National  Pike,  beginning  at  Han- 
cock and  extending  westerly  for  a  distance  of 
about  2  miles  (pitched  macadam),  in  the 
county  of  Washington.  William  L.  Marcy  is 
Secretary. 

®The  Elder  Paving  Co.  has  been  awarded 
the  contract  by  the  Highway  Commission  of 
Baltimore  County,  Towson.  Md..  for  the  pav- 
ing of  Garrison  Ave.  with  bitulithic,  at  $6,212. 
Bids  were  opened  July  18. 

®The  following  contract  has  been  awarded 
by  the  Board  of  .Awards  of  Baltimore,  Md., 
upon  the  recommendation  of  the  Paving  Com- 
mission, R.  Keith  Compton,  Chairman ;  Sheet 
Asphalt  Contract  No.  20 — Filbert  Paving  & 
Construction-  Co.,  Fidelity  Bldg..  Baltimore. 
Md..  approximate  bid  $25,643,  Lutz  heater 
method;  Vitrified  Block  Contract  No.  24— P. 
F.  Reddington,  321  St.  Paul  St..  Baltimore. 
Md.,  approximate  bid  $7,596;  Granite  Block 
Contract  No.  25— John  E.  Quinn.  712  St.  Paul 
St.,  Baltimore.  Md.,  approximate  bid  $18,885; 
Vitrified  Block  Contract  No.  26— Martin  J. 
Beach,  809  American  Bldg.,  Baltimore,  Md., 
approximate  bid  $83,472;  Granite  Block  (Ton- 
tract  No.  27— John  E.  Quinn,  712  St.  Paul  St., 


Nc  33— Consolidated  Engineering  Co.,  Emer- 
son Tower  Bldg.,  Baltimore,  Md.,  approximate 
bid  $24,597.  Contract  No.  28  was  a  small 
experimental  contract.  Contracts  Nos.  31  and 
32  will  be  awarded  in  the  near  future. 

Plans  for  the  improvement  of  a  number  ol 
streets,  in  addition  to  those  already  under 
contract,  were  submitted  to  the  Paving  Com- 
mission, Baltimore,  Md.,  by  Chairman  Comp- 
ton and  approved.  In  one  contract,  to  be 
known  as  No.  34,  granite  blocks  are  to  be 
placed  in  competition  with  the  Hassan  granite 
block,  following  out  the  commission's  system 
of  alternative  bidding.  The  streets  to  be  im- 
proved under  this  contract  are :  Exeter  St., 
from  Baltimore  to  Lombard ;  Exeter  St.,  from 
Fayette  to  Low;  Exeter  St.,  from  Gay  to 
Front ;  Monument  St.,  from  the  Fallsway  to 
Ensor  St.  The  following  streets,  to  be  in- 
cluded in  Contract  No.  35,  are  to  be  paved 
with  vitrified  brick,  because  of  the  condition 
of  traffic:  Colcin  St.,  from  Gay  to  Front; 
Buren  St.,  from  Madison  to  Truxton ;  Trux- 
ton  St..  from  Buren  to  Warden ;  Warden  St.. 
from  Truxton  to  Eager. 

Michigan. 

The  City  Council  of  Muskegon  Heights, 
Mich.,  has  called  an  election  for  July  29  to 
vote  on  the  issuance  of  bonds  to  the  amount 
of  $10,000  for  the  paving  of  Peck  St. 

A  special  election  is  to  be  held  in  the  dis- 
trict No.  1  schoolhouse  in  Buckeye  Town- 
ship, Gladwin  County.  Mich.,  on  July  27,  to 
vote  on  borrowing  $2,.500  for  better  construc- 
tion, improvement  and  care  of  the  highways 
in  that  township.  Clarence  W.  Busch  is  Clerk 
of  the  Township. 

The  Itasca  County  Commissioners,  Grand 
Rapids.  Mich.,  have  granted  a  petition  for  the 
improvement  of  the  Deer  River-Cohasset  Rd. 
The  Commissioners  also  appropriated  the  sum 
of  $3,000  for  the  judicial  road  on  the  line 
between  Itasca  and  St.  Louis  counties. 

The  Common  Council  of  Lansing.  Mich., 
has  directed  the  committee  on  supplies  to  pur- 
chase 3  street  sprinkling  machines  for  the 
public  works  department. 

Bids  were  received  by  the  Board  of  Public 
Works  of  Saginaw,  Mich.,  on  July  13  for 
street  paving,  as  follows:  Z.  &  J.  Lalonde, 
$1.46  for  brick  and  W.  N.  Sager.  $1.47  for 
brick;   S.  S.  Saxton,  $1.33  for  sheet  asphalt. 


ntities. 

sq.  yds. 
Iln.  ft. 

cu.  yds. 


(1) 

$1.35 
.50 
.35 
.35 


(2) 


$o.sn 

.35 


(3) 

$1.45 
.4S 
.30 
.30 


$16,274     $4,575  $16,876 


950  sq.  yds. 
342  cu.  yds. 


$1.57 
.35 


Total    

Euclid  Ave.: 
Paving.  2  layer,  6-ln.  concrete  pavement.), 

Kxravatlon  to  subgrade  

Tile  drain  complete,  connectetd  to  sewer. 2, 

Total    

KucUd  Ave.: 
Paving,  single  layer,  6-ln.  concrete  pave- 
ment     4 

Excavation  to  anbgr.ide  

Tile  drain,  complete,  connected  to  sewer. 2, 

Total   

'lUve  St.: 
Vlt.    blocks.    5-ln.    concrete   base,    asphalt 

filler  3, 

Excavation  to  subgrade  

Total    

Fourth  St.: 

Pnvlng.  2  course  brick,  sand  filler 

Combined  curb  and  gutter,   concrete. 
Excavation  to  subgrade  


$14,871 


750  sq.  yds. 
928  cu.  yds. 
,600  lin.  ft. 


$1.00 
.3.1 
.10 


$1.50 
.40 
.08 


$1.74 
.30 

$16,276 

$1.10 
.30 
.10 


(4) 

(5) 

$i:66 

$1.54 
.50 
.3.> 
.35 

$5,719 

$17,982 

$1.58 
.35 

$14,961 

$l.fiO 
.35 
.20 

.$o.8r, 

.35 
.12 

(6) 

$1.46 
.52 
.30 
.28 


(7) 

$1.38 
.50 
.30 
.30 


(8) 

$1.50 
.50 
.20 


(9) 


$0.57 
.45 


(10) 

$1.70 
.65 
.40 
.40 


(11)         (12)        (13) 


$0.54 
.35 


$1.30 


.30 


$17,122  $16,361  $17,623     $3,260  $20,461     $3,088       $12,782 


$1.74 
.28 


$1.50 
.35 


$1.57 
.35 


$1.70 
.35 


$1.70 
.24 


$1.60 
.35 


^16.227  $14,245  $14,871       $17,942  $16,035  $15,777  $15,140 


$1.09 
.28 
.07 


$0.98       $0.98 
.30  .35 

.06  .15 


1.86 
.45 
.10 


$5,335     $7,704     $5,526     $8,445     $4,074       J5.610     $.5,089     $5,370     $4,763 


750  sq.  yds. 
928  cu.  vds. 
600  lin.  ft. 


$1.00 
.35 
.10 


$1.20 
.40 
.08 


$1.0.i 
..■!0 
.10 


$1.60 
.35 
.20 


).8.-, 
.35 
.12 


$1.09        $0.98 
.28  .30 

.07  .06 


$O.ES 
.35 
.15 


$1.20 
.40 
.35 

$6,9S1 


$1.20 
.40 
.35 


$5,335     $6,279     $5,526     $8,445     $4,674       $5,619     $5,089     $5,370 


155  sq.  yds.     $1.67 
762  cu.  yds.        .35 


$5,536 


i.234  sq.  yds.     $1.34 
,700  lin.  ft.  .50 

:,117  cu.  yds.         .35 


$0.80 


$1.74 
.30 

$5,718 

$1.45 
.48 
.30 


$1.68 
.35 


$1.5,S 
.35 


$1.67 
35 


$5,567       $5,798     $5,252     $5,536 


Total    

•Bidder  reserved  right   to  refuse  if  not 


$10,445     $2,160  $10,970 
awarded  more  than  one  contract. 


1.54 
.50 
.35 


$1.46        $1.33 
.52  .50 

.28  .30 


$1.50 
.50 
.34 


$0.86 
.45 
.10 


$4,703     $6,981 


$1.98 
.40 

$6,552 

$1.68 
.6.i 
.40 


$0.56 


$11,691      $11,098  $10,276  $11,421     $1,512  $13,075 


$1.17 
.35 
.12 

$1.01 
.30 
.10 

$6,194 

$5,336 

$1.17 
.35 
.12 

$1.01 
.30 
.10 

$6,194 

$5,336 

$1.70 
.30 

$1.85 
.24 

$1.65 
.35 

$5,592 

$6,020 

$5,472 

$1.28 

.35 

$8,720 

Kentucky. 

^•Rids  will  be  received  until  6  p.  m..  July 
2-''.  by  .^mick  &  Haynes.  City  Engineers.  Pike- 
vdlc,  Ky.,  for  about  15.000  s(|.  yds.  brick  pave- 
ment on  concrete  base.  .Also  combined  con- 
crete curb  and  gutter  with  necessary  drainage. 
Bids  must  be  submitted  on  blanks   furnished 


Baltimore.  Md.,  approximate  bid  $56,517;  Vit- 
rified Block  Contract  No.  29— Cuniiiii'ghani 
Paying  &  Construction  Co..  1315  Arcir  St., 
Philadelphia,  Pa.,  approximate  bid  $17,711: 
Granite  Block  Contract  No  3n^p  K  Red- 
dington, 321  St.  Paul  St.,  Baltimore,  Md  ap- 
proximate bid  $4,585;  Vitrified  I'.lock  Contract 


+  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently 


Minnesota. 

The  St.  Louis  County  Board,  Dnhith,  Minn  . 
has  appropriated  $20,000  for  the  building  of 
1913 ''  """"'-^  ''"'"  ''™'''  '''"■'"•?  the  year 

The  Winona  County  Board.  Winona,  Minn., 
has  approved  the  plans   for   the  construction 


July  24,  1912. 
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of  16  miles  of  concrete  highways  under  the 
new  Elwell  law,  to  cost  approximately  $120,- 
000.  The  roads  will  be  16  ft.  wide,  with  a 
center  of  concrete  8  ft.  wide  and  on  either 
side  4  ft.  shoulders  of  rock  surfaced  road. 
Contracts  will  be  let  about  Aug.  1. 

Missouri. 

•J«Bids  will  be  received  until  7  :.30  p.  m., 
Aug.  15,  by  City  Council,  Fulton,  Mo.,  for  the 
construction  of  3,630  sq.  yds.  of  brick  pave- 
ment on  5-in.  concrete  base,  1,5-50  ft.  6x18  in. 


curb  and  gutter  and  15  lin.  ft.  of  concrete  cul- 
vert. A.  W.  Vars  is  Town  Engineer.  Bids 
were  opened  July  15. 

®The  Board  of  Public  Works  of  Newark, 
N.  J.,  has  awarded  the  contracts  to  the  Stand- 
ard Bitulithic  Co.  for  the  paving  of  the  fol- 
lowing streets  with  bitulithic  :  Richelieu  Ter., 
from  South  Orange  Ave.  to  Helen  PI.,  $8,899; 
Smith  St.,  from  South  Orange  Ave.  to  Sil- 
ver St.,  $8,719;  Isabella  Ave.,  from  South 
Orange   Ave.   to   Plymouth   St.,  $7,999;   South 


curb    and    l,-200    yds.    of    excavation.      P."   D.       i?oV^''/H°'?S°"th  Orange  Ave.  to  city  line^ 
Thurmond   is   City   Engineer.     Official   adver-       ^l^-"^' aj^d  St.  Paul  Ave.,  from  South  Orange 


tisement  will  be  found  elsewhere  in  this  issue. 
Resolution  is  before  property  owners  of 
Fulton,  Mo.,  to  macadamize  about  5,600  sq. 
yds.  on  10th  St.  Proposition  is  also  consider- 
ation for  constructing  3,600  sq.  vds.  of  con- 
crete pavement  on  Bluff  St.  P.  D.  Thurmond 
is  Cit}'  Engineer. 

Montana. 

County  Surveyor  Jas.  Bonner,  Missoula. 
Mont.,  has  complete  work  for  preparing  speci- 
fications for  the  road  from  Taft  to  the  Idaho 
state  line.  There  will  be  20  bridges  along  the 
route. 

Nebraska. 

®Thomas  Brinegar  of  Salem.  Nebr.,  has 
been  awarded  the  contract  by  the  village  of 
Barada,  Nebr.,  B.  C.  Duerfeldt,  Chairman 
Village  Board,  for  furnishing  the  necessary 
labor  and  material  for  constructing  cement 
sidewalks  and  crossings  for  the  year  1912. 
Bids  were  opened  July  10. 

New  Hampshire. 

Neither  of  the  contracts  for  the  construc- 
tion of  a  native  stone  road  in  Salem.  N.  H.. 
estimated  to  cost  $7,000,  and  a  trap  rock  road 
in  Bow,  estimated  to  cost  $3,600,  were  awarded 
bv  the  State  Highway  Department,  Concord, 
N.  H.,  for  which  bids  were  opened  on  July  12. 
S.  P.  Hooker  is  Superintendent. 

New  Jersey. 

^•Bids  will  be  received  until  2  p.  m.,  Aug.  1, 
by  Board  of  Commissioners,  Ocean  City,  N. 
J.,  for  furnishing  all  labor,  tools  and  materials 
for  and  constructing  vitrified  brick  gutters, 
wood  block  and  bituminous  macadam  paving 
and  for  culverts  and  drainage  adjustments  on 
the  line  of  the  work  to  an  amount  approxi- 
mately $65,000  in  the  city  of  Ocean  City,  N.  J. 
All  bids  must  be  made  on  the  blank  forms 
provided  for  that  purpose,  cover  all  items  con- 
tained therein  and  be  accompanied  by  certified 
check  payable  to  the  City  Treasurer  of  Ocean 
City,  N.  J.,  without  condition,  in  the  sum  of 
$1,000.  A  surety  company  bond  in  the  sum 
of  $20,000  will  be  required  of  the  successful 
bidder.  The  work  to  be  completed  on  or  be- 
fore the  1st  day  of  December,  A.  D.  1912. 
Plans  can  be  seen  at  the  office  of  the  City 
Surveyor.  Specifications  and  bidding  forms 
can  be  obtained  of  John  Marts.  Director  of 
Streets  and  Public  Works,  and  of  the  City 
Surveyor  by  depositing  $10  therefor.  Ralph 
L.  Goff  is  City  Surveyor. 

®The  street  committee  of  the  Camden,  N. 
J.,  City  Council  has  awarded  the  contract  to 
Aaron  Ward  for  repaving  S.  2nd  St.  from 
Federal  to  Mechanics  Sts.  with  Belgian  blocks 
on  a  concrete  foundation,  at  $2.55  per  sq.  yd. 
The  approximate  cost  of  the  job  is  $60,000. 

®Jos.  Murphy  &  Son  of  West  Hoboken.N. 
J.,  have  been  awarded  the  contract  for  paving 
Smith  St.,  from  West  St.  to  Railroad  Ave.,  in 
that  city,  3,570  sq.  yds.  Mack  vitrified  block 
will  be  used. 

®Nolan  &  Hornung  Construction  Co.,  West 
Hoboken,  N.  J.,  has  been  awarded  the  con- 
tracts for  paving  Central  Ave.,  from  Patter- 
son plank  road  to  Union  St.,  in  that  city,  16,450 
sq.  yds.     Mack  vitrified  block  will  be  used. 

®James  C.  Park,  Cranford,  N.  J.,  has  been 
awarded  the  contract  bv  the  town  of  West- 
field,  N.  J.,  Charles  Ckrk,  Town  Clerk,  for 
the  improvement  of  certain  streets  at  $14,381. 
The  work  includes  12,800  sq.  yds.  of  6-in. 
water-bound  macadam,  2,200  sq.  yds.  of  4-in. 
water-bound  macadam,  600  sq.  yds.  of  mac- 
adam   resurfaced,    6.000    lin.    ft.    of    concrete 


Jrange 
Ave.  to  500  ft.  south  of  Cliflf  St.,  $8,438,  and 
Fabyan  PI.,  from  Clinton  Ave.  to  Nye  Ave., 
for  $6,355;  High  St.,  from  Clinton  Ave.  to 
Market  St.  and  Market  St.  to  Springfield 
Ave.,  for  $35,650. 

New  York. 

^•Bids  will  be  received  until  noon,  July  30, 
by  Park  Commissioners,  Buffalo,  N.  Y.,  for 
paving  the  southeasterly  roadway  of  Bidwell 
parkway  with  regular  macadam,  asphalt,  or 
bituminous  macadam  pavement,  according  to 
plans  and  specifications  on  file  in  the  office 
of  the  Park  Commissioners,  No.  13  City  and 
County  Hall.  A  certified  check  for  $2,000 
must  accompany  bid.  George  H.  Selkirk, 
Secretary. 

^Bids  will  be  received  until  2  p.  m.,  July 
25,  by  Park  Board,  Department  of  Parks, 
Arsenal  Bldg..  Borough  of  Manhattan,  New 
York,  for  resurfacing  with  asphalt  pavement 
on  a  concrete  foundation  the  roadway  of  Pit- 
kin Ave.,  from  Stone  Ave.  to  Eastern  Park- 
way extension,  together  with  all  work  in- 
cidental thereto.  The  time  allowed  for  the 
completion  of  this  contract  will  be  30  days. 
The  amount  of  security  required  is  $8,000. 

^•Bids  will  be  received  until  10 :80  a.  m., 
July  29,  by  Cyrus  C.  Miller,  President  of  the 
Borough  of  The  Bronx,  Municipal  Bldg., 
Crotona  Park,  177th  St.  and  3rd  Ave.,  for  fur- 
nishing and  delivering  1.50,000  gals,  of  asphalt 
road  oil ;  also  for  furnishing  and  delivering 
50,000  gals,  of  emulsifying  road  sprinkling  oil. 

^Bids  will  be  received  until  8  p.  m..  Aug.  7, 
by  L.  F.  Goodson,  City  Clerk.  Glen  Falls,  N. 
Y.,  for  laying  approximately  12.098  sq.  yds.  of 
asphaltic  concrete,  sheet  asphalt,  Hassam  or 
vitrified  brick  pavement  on  a  Portland  cement 
concrete  foundation  in  Warren  St.,  from  Has- 
kell Ave.  to  the  city  limits,  and  in  Lawrence 
St.,  from  the  intersection  of  Lawrence  and 
Ridge  Sts.  to  the  tracks  of  the  Delaware  & 
Hudson  Co.,  on  said  Lawrence  St. 

®The  H.  P.  Burgard  Co.  of  Buffalo,  N.  Y., 
has  been  awarded  the  contract  by  the  Com- 
mon Council  of  Lockport,  N.  Y.,  for  the  new 
asphalt  pavement  on  Washburn  St.  The  Bar- 
ber Asphalt  Co.  and  the  German  Rock  As- 
phalt &  Cement  Co.  also  bid  on  the  work. 

City  Engineer  James  W.  Brennan  of  Gen- 
eva, N.  Y.,  has  prepared  an  estimate  of  the 
cost  of  paving  the  roadway  on  the  north  and 
east  sides  of  Genesee  Park  with  an  all-con- 
crete pavement.  The  specifications  provide  for 
a  concrete  curbing,  and  8-in.  concrete  roadway 
surface,  longitudinal  expansion  joints  outside 
the  concrete  gutter,  and  transverse  expansion 
joints  every  24  ft.  The  entire  surface  will 
be  treated  with  asphalt  and  a  layer  of  sand. 

An  agitation  has  been  started  in  the  town  of 
Gouverneur,  N.  Y..  for  the  purchase  of  a  road 
roller  for  use  on  the  public  highways. 

Ohio. 

•|«Bids  will  be  received  until  noon,  .\ug.  6, 
by  Oscar  Kosche,  Clerk.  Village  of  Oakley,  O., 
for  furnishing  the  necessary  labor  and  nia- 
terials  for  the  construction  of  a  cement  side- 
walk 4  ft.  in  width  on  the  south  side  of 
Brotherton  Rd.,  from  Columbia  Rd.  to  a  point 
720  ft.  east  thereof,  according  to  the  plans 
and  specifications  therefor  on  file  in  the  office 
of  said  clerk.  Each  bid  must  contain  the  full 
name  of  every  person  interested  therein  and 
be  accompanied  with  a  bond  in  the  sum  of 
$100  or  a  certified  check  on  a  solvent  bank  as 
a  guaranty. 

^•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Carroll  County,  at  Car- 
rollton,  O.,  until   11  a.  m.,  July  26,  1912,   for 


furnishing  the  labor  for  grading  and  paving 
with  brick  for  light  traffic,  the  Steubenville- 
Canton  road,  State  Highway  "C,"  petition  No. 
414,  in  Center  Township,  said  County.  Length 
7,025  ft.  or  1.33  mile.  Width  of  pavement,  14 
ft.  Estimated  cost  of  furnishing  labor.  $4.-57. 
A  draft  or  certified  check  for  $300  shall  be 
deposited  with  each  bid.  The  successful  bid- 
der will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker,  Columbus,  O., 
State  Highway   Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Carroll  County,  at  Car- 
rollton,  O.,  until  11  a.  m.,  July  26,  1912,  for 
furnishing  the  labor  for  grading  and  paving 
with  brick  for  light  traffic  the  Petersburg 
road.  State  Highway  "B,"  petition  No.  413, 
in  Center  and  LInion  Townships,  said  County. 
Length  5,500  ft.,  or  1.04  mile.  Width  of  pave- 
ment, 14  ft.  Estimated  cost  of  furnishing 
labor,  $3.62.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  Marker,  Colum- 
bus, O..  is  State  Highway  Commissioner. 

•I«Bids  will  be  received  until  .Aug.  6,  by 
city  of  West  Mansfield.  O.,  for  the  construc- 
tion of  approximately  10,300  sq.  yds.  of  brick 
pavement.  J.  C.  Kennery,  Marysville,  O.,  is 
Engineer. 

^Bids  will  be  received  until  1  p.  m.,  .Aug. 
5,  by  Wood  County  Auditor,  C.  E.  Stine- 
baugh.  Bowling  Green,  O.,  for  the  grading, 
draining  and  macadamizing  and  also  applying 
tar  binder  and  constructing  earth  road  here 
provided  for  in  the  specifications  of  the  fol- 
lowing  public  highways  petitioned   for  by  A. 

B.  Shanower  et  al.,   F.  E.  Smith,  et  al.,  Wm. 

C.  Rideout  et  al.,  and  C.  F.  Rider  et  al..  E.  F. 
Metzger,  Bowling  Green,  O.,  is  County  Sur- 
veyor. 

^Bids  will  be  received  until  10  a.  m..  Aug. 
3,  by  Mercer  County  .Auditor,  Celina,  O.,  for 
the  grading,  graveling  or  macadamizing  of 
the  S.  Decker  Joint  Pike.  The  route  of  said 
road  is  as  follows :  Commencing  at  the 
northeast  corner  of  Section  One,  Town  Four 
south.  Range  Two  east,  on  the  county  line 
between  Mercer  and  Van  Wert  Counties,  O. ; 
thence  west  along  said  county  line  to  the 
northwest  corner  of  Section  Six,  Town  Four 
south.  Range  Two  east,  and  there  terminate, 
a  distance  of  6.16  miles.  The  work  must  be 
completed  on  or  before  the  first  day  of 
November,   1912.     D.  R.  Snialley  is  Engineer. 

•J«Bids  will  be  received  until  noon,  July  27, 
by  J.  P.  Mahoney,  Village  Clerk,  Ehnwood 
PI.,  0..  for  the  improvement  of  Chestnut  St. 
from  Maple  .Ave.  to  the  southern  terminus  of 
Chestnut  St.,  according  to  the  plans,  general 
and  supplementary  specifications,  profiles  and 
detail  drawings  of  the  same  as  they  appear  on 
file  in  the  office  of  the  clerk.  .A  certified  check 
for  $250  must  be  filled  with  each  bid. 

•J«Bids  will  be  received  until  noon,  July  27, 
by  J.  P.  Mahoney,  Village  Clerk,  Ehnwood 
PI.,  O..  for  the  improvement  of  Prosser  .Ave.. 
from  Township  .\ve.  to  the  south  corporation 
line,  according  to  the  plans,  general  and  sup- 
plementary, specifications,  profiles  and  detail 
drawings  of  the  same  as  they  appear  on  file 
in  the  office  of  the  clerk.  .\  certified  check 
for  $250  must  be  filed  with  each  bid. 

^Bids  will  be  received  until  noon,  July  27, 
by  J.  P.  Mahoney,  Clerk,  Elmwood  Place,  O., 
for  the  improvement  of  Township  .Ave.  and 
Center  Hill  .Ave.,  from  the  east  line  of  Cedar 
St.  to  the  Cincinnati,  Hamilton  and  Dayton 
R.  R.  as  one  improvement  according  to  plans, 
general  and  supplementary  specifications,  pro- 
files and  detail  drawings  of  the  same  as  they 
appear  on  file  in  the  office  of  the  clerk. 

4*Bids  will  be  received  until  noon.  July  27, 
by  J.   P.    Mahoney,   Clerk,   Village,   Elmwood 


•J« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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PI  O.,  for  the  improvement  of  Highland  .•^ve., 
from  Township  A\e.  to  the  north  corporation 
line  01  the  X'illage  according  to  the  plans, 
general  and  supplementary  specifications,  pro- 
files and  detail  drawings  of  the  same  as  they 
appear  on  file  in  the  office  of  the  clerk.  .\ 
certiliod  check  for  $250  must  be  filed  with 
each  bid. 

+Bids  will  be  received  until  noon,  July  25. 
by  Director  of  Public  Service  S.  .'\.  Kinncar. 
Cdnmbus.  O.,  for  furnishing  approximately 
1.').i»Mp  gals,  flux  for  use  of  the  Asphalt  Repair 
Plant,  in  accordance  with  the  specifications 
therefor  on  file  in  the  office  of  the  chief  en- 
gineer. With  the  proposal  shall  be  submit- 
ted an  analysis  and  sample  of  the  tlu.x  bid 
upon. 

^•Bids  will  be  received  until  1  p.  m.,  .^ug. 
">,  by  Board  of  Lorain  County  Commissioners, 
Lorain,  O.,  for  furnishing  material  and  per- 
forming the  necessary  labor  for  grading,  drain- 
ing and  macadamizing  of  the  North  Ridge 
Road  from  the  east  line  of  Lorain  County 
thence  in  a  westerly  direction  to  the  center  of 
the  road  running  north  of  Avon  Center  in 
Avon  Township,  and  in  all  about  2%  miles, 
in  accordance  with  the  forms  of  contract  and 
specifications  to  be  furnished  by  the  County 
Surveyor.  A  certified  check  for  $2,000  must 
accompany  each  bid.  F.  L.  Ellenberger  is 
Clerk. 

•{•Bids  will  be  received  until  noon,  July  26, 
by  Peter  Frank.  Jr.,  Wyandot  County  Auditor, 
Upper  Sandusky,  O.,  for  grading,  stoning 
water  bound  macadam  road.  A  certified  check 
for  $200  must  be  filed  with  each  bid. 

•{•Bids  will  be  received  until  noon.  July  30, 
by  Director  of  Public  Service,  Columbus,  O., 
S.  A.  Kinnear,  for  the  following  improve- 
ments, in  accordance  with  the  plans,  profiles, 
specifications  and  estimates  of  cost  therefor, 
on  file  in  said  department,  and  made  on  blanks 
to  be  procured  from  the  chief  engineer,  towit: 
Fourth  St.,  from  Innis  Ave.  to  Merritt  St., 
hy  grading,  draining,  curbing  and  paving  the 
roadway  with  brick;  Fifth  St.,  from  Broad 
St.  to  Long  St.,  by  repaving  the  roadway  with 
asphalt  and  laying  water  service  pipe ;  Lin- 
wood  Ave.,  from  Livingston  Ave.  to  Schiller 
St.,  by  grading,  draining,  curbing  and  repav- 
ing the  roadway  with  asphalt  or  brick;  Moler 
St..  from  High  St.  to  Front  St.,  by  grading, 
draining,  curbing,  paving  the  roadway  with 
asphalt  or  brick,  and  laying  water  service 
pipe ;  Ninth  .\ve.,  from  High  St.  to  Summit 
St.  by  grading,  draining,  curbing,  paving  the 
roadway  with  asphalt  or  brick  and  laying 
■water  service  pipe :  Worlhington  St.,  from 
Tenth  Ave.  to  llth  Ave.,  by  grading,  drain- 
ing, curbing  and  paving  the  roadway  with 
brick.  Each  bid  shall  be  accompanied  by  a 
certified  check  on  a  solvent  bank  of  Colum- 
bus. O.,  and  made  payable  to  the  order  of 
Paul  B.  Kemper,  clerk  of  the  department  of 
public  service,  or  bond  in  the  sum  of  $.500 
to  be  given  in  favor  of  the  city  of  Colum- 
bus. O. 

•{•Bids  will  be  received  until  noon,  July  24, 
by   Department  of    Public   Service,   Hamilton, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial   for    the    improvement    of    Kahn    Ave., 
from  Cornell  Ave.  to  Edison  .\ve.,  by  grad- 
iiu'   traveling,  curbing  and  guttering  and  pav- 
sidewalks  with  cement,  in  accordance 
ans    for   said   improvement   heretofore 
1  by  Council,  and  now  on  file  in  the 
!    the   City   Engineer.     A.  J.   Pater   is 
v.  icrK 

•{•Bids  will  be  received  until  noon,  Aug.  Ifi, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O..  for  the  following  county 
work:  Under  Specification  No.  .37fj — For  im- 
provement r.f  the  Riddle  Rd.,  west  from 
Springfield  pike  -a.SOO  ft.  in  Springfield  Town- 
ship, the  work  to  be  done  according  to  the 
plans  and  specifications  now  on  file  in  the 
office  of  the  Board  of  County  Commission- 
ers. All  bids  must  he  accompanied  bv  a  bond 
in  the  sum  of  $.500.  .Mhert  Reinhardt  is 
Clerk  of  the  Board. 

•{•Bids  will  lie  received  at  the  office  of  the 
Commissioners  of  FainieUl  County,  at  Lan- 
caster. O.,  until  11  a.  ni  ,  July  :'>\.  \U\->,  for 
furnishing  the  labor   for  grading  and   paving 


with  a  waterbound  macadam  the  Lancaster 
and  Newark  Rd.,  State  Highway  "A,"  petition 
No  449  in  Walnut  Township,  said  County. 
Length  22,610.5  ft.  or  4.28  miles.  Width  of 
pavement  12  ft.  Estimated  cost  of  furnish- 
ing labor  $3,630.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Nov.  1,  1912.  Plans 
and  specifications  are  on  file  in  the  oiBce  of 
the  Countv  Commissioners  and  the  State  High- 
wav  Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker,  Columbus,  O.,  is 
State  Highway  Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Columbiana  County,  at  Lis- 
bon, O..  until  10  a.  m.,  Aug.  2,  1912,  for  grad- 
ing and  paving  with  brick  for  heavy  traffic 
the  Salem  and  Ellsworth  Rd.,  State  Highway 
"G,"  petition  No.  379,  in  Perry  Township, 
said  county.  Length  .5.280  ft.  or  1  mile.  Width 
of  pavement,  10  and  14  ft.  Estimated  cost  of 
construction,  $14,623.  A  draft  or  certified 
cheek  for  $.300  shall  be  deposited  with  each 
bid.  The  successful  bidder  shall  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion  Nov.  1, 
1912.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State  ■ 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

•{•Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Cuyahoga  Countv,  at  Cleve- 
land, O.,  until  10  a.  m.,  Aug.  14,  1912,  for 
grading  and  paving  with  brick  for  heavy 
traffic  the  No.  7  Improvement  State  Rd..  State 
Highway  "E,"  petition  No.  634,  in  Brooklyn 
and  Parma  Townships,  said  county.  Length 
15,516  ft.  or  2.94  miles.  Width  of  pavement, 
14  ft.  Estimated  cost  of  construction  $73.- 
497.  A  draft  or  certified  check  for  $300  shall 
be  deposited  with  each  bid.  The  successful 
bidder  will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
().,  is   State  Highway  Commissioner. 

^Bids  will  be  received  until  noon,  ,'\ug.  9. 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  368,  of  bridges  and  culverts 
on  the  Batavia  Pike,  from  the  Ohio  Pike  to 
the  county  line,  in  Anderson  Township.  The 
work  to  be  done  according  to  the  plans  and 
specifications  now  on  file  in  the  office  of  the 
Board  of  County  Commissioners.  All  bids 
must  be  made  on  blank  forms,  to  he  had  at  the 
office  of  the  Board  of  County  Commissioners, 
and  be  accompanied  bv  a  bond  in  the  sum  of 
$1,000.     .Albert    Reinhardt   is   Clerk. 

City  Engineer  G.  A.  Crayton  of  Lima.  O.. 
is  working  out  estimates  and  designs  for  the 
contemplated  paving  of  several  sections  of 
the  city  streets,  as  follows:  North  Charles 
St.,  from  North  to  Wayne,  with  asphalt;  Mc- 
Donel  St.,  from  McKibben  to  Grand,  with 
brick,  and  Harrison  St.,  from  the  first  alley 
south  of  Linden  to  Kibby  St.,  with  brick. 

®The  Ohio  Engineering  Co.  of  Elyria.  O., 
has  been  awarded  the  contract  by  the  Depart- 
ment of  Public  Service  of  Lorain,  O.,  for  the 
repaving  of  Broadway  between  the  Loop  and 
21st  St.  The  company's  bid  was  as  follows: 
Vitrified  brick,  including  Metropolitan,  Cleve- 
land, Deckman-Dutv  or  Dunn  Wire-Cut  brick 
$'i0,768;  sheet  asphalt  (Texico),  $70,716' 
Obispo,  $67,407;  wood  block  (3-in.  block  con- 
taining 15  lbs.  of  creosote  to  the  cu.  ft.)  $94,- 
99.5.  Other  bidders  were  the  Elyria  Construc- 
tion Co.,  W.  S.  Pace,  Chica.go,  111.,  and  the 
Asphalt   Block  Paving  Co.,  Toledo,  O 

®Rimelspach  &  Thoma  of  Fremont,  O.,  have 
been  awarded  the  contract  by  the  Department 
of  Public  Service  of  that  city  for  the  pavin.tr 
of  Birchard  .\ve.  and  Jefferson  St.  with  cither 
the   crushed   stone   or   concrete    foundation    at 


the  following  bid:  Paving  with  crushed 
stone  foundation,  Bessemer  brick,  $8,dlJ; 
medal  brick,  $8,312;  Wassel  brick,  $8,228 ;  pay- 
ing with  cement  foundation,  Bessemer  brick, 
$8,438 ;  Medal  brick,  $8,438,  and  Wassel  brick, 
$8  312  Other  bidders  were:  Modern  Con- 
struction Co.,  Fremont;  Yount  &  Jackson, 
Dayton,  O.,  and  George  Kinney.  Fremont. 

©William  H.  Vogt  &  Sons  of  Massillon,  O., 
have  been  awarded  the  contract  by  that  city 
for  the  repaving  of  W.  Main  St.,  between 
Clay  and  Mill  Sts.,  with  vitrified  brick  block 
on  a  concrete  base  with  asphalt  and  cement 
filler,  at  $11,131.  The  work  also  includes  new 
curbing.  Other  bidders  were :  Philip  Diefen- 
bacher  &  Sons,  $11,843;  A.  F.  Wendhng,  $12,- 
190,  and  Urban  &  Clementz,  $12,201. 

®The  Board  of  Control  of  Cincinnati,  0., 
has  awarded  contracts  to  the  Kirchner  Con- 
struction Co.,  221  W.  9th  St.,  Cincinnati,  as 
follows:  Paving  Ravine  St.,  from  Warner 
St  to  the  north  terminus,  with  bituminous 
macadam,  $28,000 ;  Belldare  Ave.,  from  Tower 
to  Vine  St.   with  brick,  $82,052. 

®Asa  Goddard,  2110  E.  83d  St.,  Clevelaiid, 
O.,  secured  the  contract  from  the  Commis- 
sioners of  Road  District  No.  1,  Mahoning 
County,  Youngstown,  O.,  for  the  improvement 
of  the  Youngstown  and  Austintown  road. 
Sections  1  and  2,  being  6,168.5  ft.,  and  5,953.3 
ft.  long,  respectively.  The  improvement  is  to 
he  of  either  brick  or  macadam.  G.  W.  Rip- 
ple of  W.  Austintown,  O.,  was  awarded  the 
contract  to  improve  the  Bronstetter  road  from 
the  intersection  of  the  center  line  of  Austin- 
town  and  Jackson  roads  to  Station  No.  20,  a 
distance  of  2,000  ft.  E.  S.  Smith,  Court 
House,  Youngstown,  is  Engineer.  Bids  were 
opened  July  8. 

®L.  R.  Andrews  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Athens, 
O.,  Geo.  A.  Coe,  Auditor,  for  the  paving  of 
1.400  ft.  of  road  between  Gloucester  and 
Trimble,  with  brick,  at  $2,094.  Bids  were 
opened  July   19. 

®CisIer  &  Morse  have  been  awarded  the 
contract  by  the  Washington  County  Commis- 
sioners, Marietta,  O.,  for  grading  and  paving 
with  bituminated  concrete,  the  New  Mata- 
moras  road,  in  Grandview  Township,  at  $12,- 
12.5.  The  road  is  5.280  ft.  long  and  16  ft. 
wide.     Bids  were  opened  July  16. 

®Thos.  Burton  &  Son  of  WeUington,  C, 
have  been  awarded  the  contract  by  the  Lorain 
County  Commissioners,  Elyria,  c5.,  F.  L.  El- 
lenberger, Clerk,  for  paving  with  a  water- 
bound  slag  macadam,  the  Bro\vnhelm-Am- 
herst  road  in  Brownhelm  and  Amherst  Town- 
ships, at  $5,944.  The  road  is  4,7-50  ft.  long 
and  12  ft.  wide.     Bids  were  opened  July  19 

®Geo.  Hefifner  &  Son,  E.  Market  St.,  Celina, 
O.,  have  been  awarded  the  contract  by  the 
Mercer  County  Commissioners,  Celina.  for 
grading  and  paving  with  concrete  the  Reser- 
voir road  in  Jefferson  Township,  1,6  miles 
long,  at  $12,881.     Bids  were  opened  July  12. 

®James  McCarron  of  Youngstown,  0.,  has 
been  awarded  the  contract  by  the  Commis- 
sioners of  Mahoning  County,  Youngstown, 
for  the  construction  of  the  Youngstown-New 
Bedford  state  highway  with  bituminated  con- 
crete, at  $15,645.     Bids  were  opened  July  18. 

®The  Director  of  Public  Service  of  Cincin- 
nati. 0,,  has  awarded  contracts  for  grading, 
draining,  paving  and  curbing  with  brick  and 
laying  water  service  pipe,  for  which  bids  were 
opened  July  16,  as  follows:  Jenkins  Ave., 
Geigele.  Games  &  Co.;  Wood  .\ve.. " Geigele', 
Games  &  Co. ;  Naghtcn  St.,  A.  G.  Pugh ;  Lake 
alley,  S.  T.  Knight;  6th  St.,  Andrews  Asphalt 
Paving  Co.;  Capital  St.,  S,  T.  Knight;  Spring 
St.,  A.  G.  Pugh, 

The  citizens  of  Ashley,  O..  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  in  the  sum 
of  $9,500  for  the  paving  of  W.  High  St.,  from 
a  lot  to  the  west  corporation  line  of  the  vil- 
lage.    At    the    same    time    the   citizens    voted 

2?^nA*.'"^,'^^"^"'=^  °f  ''°"'ls  in  the  sum  of 
$5,000  for  the  paving  of  Grove  St. 
_  The  low  bids  for  the  17  contracts  for  street 
improvement  work  in  Youngstown,  O ,  for 
which  bids  were  opened  recently  by  the  De- 
partment of  Public  Service,  as  follows 


...  — ,  —  .v.,.v^,ks:    Brick 

+  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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paving,  Fruit  St.,  Youiigstown  Construction 
Co.,  $3,427 ;  brick  paving,  Lakeview  Ave.,  Tur- 
ner &  Olson,  $5,114;  brick  paving,  Portland 
Ave.,  Turner  &  Olson.  $6.2--'l ;  brick  paving. 
Woodland  Ave.,  Charles  H.-irris,  $5,531;  pav- 
ing Penn  Ave.,  A.  Serafino,  $<S,310 ;  grading 
State  St.,  James  Cumisky,  $(.i32;'  grading 
Oneta  St.,  James  Cumisky,  $1,954;  grading 
Greenwood  Ave.,  James  Cumiskv,  $300;  grad- 
ing Euclid  Ave.,  James  Cumisky,  $497;'  grad- 
ing Brittain  St.,  Charles  Harris,  $5,600;  brick 
pavmg,  Prospect  St.,  James  McCarron,  $7,892 ; 
brick  paving,  Engle  and  Caldwell  Sts.,  James 
McCarron,  $5,981 ;  brick  paving.  West  Chal- 
mers Ave.,  Charles  Harris,  $0,671. 
Oregon. 

The  City  Council  of  ]\Iilwaukee,  Ore.,  has 
passed  the  ordinance  for  paving  the  Foster 
road,  connecting  with  Alain  St.,  to  the  city 
limits,  a  distance  of  about  12  blocks.  This 
will  consist  of  a  hard-surface  roadway  in  the 
center  of  the  street  and  crushed  rock  on  the 
balance  of  the  space.  The  estimated  cost  is 
$18,000.     Bids  will  shortly  be  asked. 

Pennsylvania. 

^Bids  will  be  received  until  11  a.  m.,  Aug. 
1,  by  J.  S.  Sell,  County  Controller,  Greens- 
burg,  Pa.,  for  the  construction  of  the  follow- 
ing roads  or  highways  in  Westmoreland  Coun- 
ty :  The  Greensburg  and  Mutual  Rd.,  leaving 
the  end  of  Unity  St.,  Greensburg,  Pa.,  and  ex- 
tending 21,000  ft.  to  the  property  of  John  S. 
Truxal,  in  Unity  Township ;  the  Jeanette- 
Harrison  City  Rd.,  leaving  Jeanette  at  Third 
St.  extension,  and  extending  15,200  ft.  to  Wal- 
nut St.,  in  Harrison  City.  Said  road  improve- 
ment to  be  constructed  in  accordance  with  the 
plans,  profiles  and  specifications  on  file  in  the 
office  of  the  county  road  engineer  of  West- 
moreland County,  Pa.,  where  they  can  be 
seen.  A  certified  check  for  $2,000  must  be 
filed  with  each  bid. 

4"Bids  will  be  received  until  July  25,  by 
William  C.  Holbrook,  Ercildoun, '  Chester 
County,  Pa.,  Secretary  Board  of  Supervisors 
of  East  Fallowfield  Township,  for  grading  and 
macadamizing  the  public  road  leading  "from 
Coatesville  to  Ercildoun,  a  distance  of  11,807 
ft.  Proposals  will  also  be  received  for  grad- 
ing and  macadamiz'ng  a  portion  of  the  Creek 
road,  beginning  at  Mortonville  Hotel  and  end- 
ing at  Peters'  blacksmith  shop,  a  distance  of 
4,500  ft.  Bond  will  be  required  for  50  per 
cent  of  the  amount  of  contract.  Specifica- 
tions and  blue  prints  can  be  seen  at  Wm.  C. 
Holbrook's,  Ercildoun ;  Hugh  Moore's,  Mor- 
tonville, Pa.,  and  N,  R.  Rambo's  office.  West 
Chester,   Pa, 

^B;ds  will  be  received  until  7  p.  m.,  July 
29,  by  F.  M.  Newcomer,  Secretary  of  Council, 
Scottdale,  Pa.,  for  the  grading  of  the  follow- 
ing streets  in  Scottsdale.  Pa.:  George  St., 
from  the  west  side  of  Chestnut  St.  to  west 
side  of  Hickory  St. ;  Walnut  .\ve.,  from  west 
side  of  Chestnut  St.  to  west  side  of  Grant  St.; 
Hickory  St.,  from  north  side  of  George  St. 
to  south  side  of  alley  between  Market  St.  and 
Walnut  Ave. ;  Loucks  Ave.,  from  end  of  pave- 
ing  to  west  side  of  B  St.,  approximately  8,000 
cu.  yds.  of  grading.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  South  Penn 
Engineering  Company,  Second  National  Bank 
Bldg.,  Connellsville,  and  F.  M.  Newcomer, 
Secretary,  Scottdale,  Pa.  A  certified  check 
for  $250  is  to  accompany  each  bid. 

4*Bids  will  be  received  until  8  p.  m.,  July 
29,  by^City  Council,  Hollidaysburg,  Pa.,  for 
about  7,500  sq.  yds.  of  brick  street  paving  on 
concrete  foundation  and  2,035  lin.  ft.  of  stone 
and  concrete  curb.  R.  W.  Smith  is  Secretary 
of  the  Council.  J.  L.  Henry  is  Borough  En- 
gineer. 

•J-Bids  will  be  received  until  8  p.  m.,  Aug.  5, 
by  Thomas  Ganey,  Borough  Secretary,  South 
Bethlehem,  Pa.,  for  paving  with  Amiesite 
portion  of  2nd  St.,  Northampton  Ave.,  New 
St.  Elm  St.,  4th  St.,  and  3d  St.,  including 
18,000  sq.  yds. ;  and  1,000  sq.  yds.  of  brick  pave- 
ment on  New  St.  R.  E.  Neumeyer  is  Bor- 
ough Engineer. 

®The  City  Council  of  Wilkes-Barre,  Pa., 
has  awarded  the  contract  for  paving  Conyng- 
ham  Ave.  to  John   E.  James  of  that  city,  at 


$2.23  per  sq.  yd.,  and  $0.74  per  lin.  ft.  on 
Metropolitan  brick  and  White  Haven  red  stone 
curbing,  respectively,  or  $2.06  per  sq.  yd.  on 
Scranton  brick.  Mr.  James  also  secured  the 
contract  for  paving  Bennet  St.  at  $2.09  per 
sq.  yd.  for  C.  C.  W.  brick  and  $0.74  per  lin. 
ft.  for  curbing. 

©Contracts,  for  which  bids  were  opened  Julv 
6,  have  been  awarded  by  Mayor  William  A'. 
Magee  and  Director  of  Public  Works  Joseph 
G.  .Armstrong  of  Pittsburgh,  Pa.,  as  follows : 
Gradmg,  curbing  and  paving  with  asphalt 
Grotto  St.,  to  Booth  &  Flinn  at  $24,848; 
Thomas  Blvd.,  to  Barber  Asphalt  Paving  Co. 
at  $9,395;  Hobart  St.,  to  Booth  &  Flinn  at 
$47,149;  Devon  Rd.,  to  Booth  &  Flinn  at 
$4,074.  Grading,  curbing  and  paving  with 
blockstone,  Grant  Blvd.,  to  Booth  &  Flinn  at 
$16,808;  Hampshire  Ave.,  to  Nick  Diulius  at 
$9,715.  Repaving  with  blockstone.  South  25th 
St..  to  the  Thomas  Cronin  Co.  at  $1,586-  S. 
18th  St.,  to  Booth  &  Flinn  at  $1,692;  Colwell 
St.,  to  Evan  Jones  Sons  Co.  at  $7,144.  Repav- 
mg  with  brick,  Locust  St.,  to  Booth  &  Flinn  at 
$6,260;  Elm  St.,  to  the  J.  B.  Sheets  Co.  at 
$2,176. 

®The  City  Councils  of  Harrisburg,  Pa.,  on 
July  15  awarded  the  contracts  for  paving  the 
following  streets  to  the  Central  Construction 
&  Supply  Co.  of  that  citv  at  bids  ranging  from 
$1.79  to  $1.94  per  sq.  yd'  for  asphalt  and  $0.80 
and  $0.85  for  curbing:  Boas,  17th,  Forster, 
Berryhill,  Albert  allev.  Holly,  Front,  Elm, 
.A.pricot,  Liberty,  Miller,  Howard,  Peffer, 
Ella  alley  and  Brensinger. 

®The  Highway  Committee  of  the  Borough 
Council,  Steelton,  Pa.,  has  awarded  the  con- 
tract for  the  paving  of  Harrisburg  St.,  from 
Lincoln  St.  to  the  borough  limits,  above 
Bessemer  St.,  and  of  Pine  St.,  from  Front  to 
Reading  Sts.,  to  the  Delaware  Contracting  & 
Construction  Co.  of  Chester,  Pa.,  at  $1.87  per 
sq.  yd.  for  paving,  and  $0.35  per  ft.  for  curb- 
ing. The  contract  calls  for  .'Amiesite  paving 
and  steel  bound  granolithic  curbing,  there 
being  6,500  sq.  yds.  of  paving  and  more  than 
1,000  ft.  of  curbing. 

Following  low  bids  were  received  by  the 
Department  of  Public  Works  of  Philadelphia, 
Pa.,  on  July  12,  for  the  resurfacing  of  coun- 
try roads  and  repairs  to  city  streets :  Greene 
St.,  Germantown— David  McMahon,  $1.08  per 
sq.  yd.  for  "Amiesite ;"  The  LInion  Paving 
Co..  $1.35  per  sq.  yd.  on  "Topeka."  Chestnut 
Hill  Ave.— The  Union  Paving  Co.,  $0.95  per 
sq.  yd.  Castor  Rd.— R.  P.  Bennis,  $0.81  per 
sq.  yd.  The  Union  Paving  Co.  also  submit- 
ted the  lowest  bids  for  the  resurfacing  with 
asphalt  of  80  city  streets  at  $1.25  per  sq.  yd. 
The  sum  of  $254,000  is  available  for  the  re- 
surfacing of  country  roads  and  $500,000  for 
the   resurfacing   of   citv   streets. 

®M.  J.  Malloy  of  Sugar  Notch,  Pa.,  has 
been  awarded  a  contract  for  the  paving  of 
Main  St.,  from  Hanover  Township  line  to 
Chestnut  St.,  in  that  borough,  appro.ximately 
10,500  sq.  yds.  Mack  vitrified  brick  will  be 
used.  Harrison  &  Butts,  Wilkes-Barre,  Pa., 
are  Engineers. 

®The  Department  of  Public  Works  of 
Pittsburgh,  Pa.,  on  July  11  awarded  the  fol- 
lowing contracts  for  various  street  work,  for 
which  bids  were  opened  Julv  6:  Grant  Blvd., 
Booth  &  Flinn,  Ltd.,  Pittsburgh,  $16,808; 
Grotto  St..  Booth  &  Flinn,  Ltd.,  $24,848;  Ho- 
bart St.,  Booth  &  Flinn,  Ltd..  $47,149;  Ham- 
shire  .-^ve.,  Nick  Diulus,  $9,715 ;  Devore  Road, 
Booth  &  Flinn,  Ltd..  $4,075;  Thomas  Blvd., 
The  Barber  Asphalt  Paving  Co..  $9,395. 

®The  Department  of  Public  Works  of 
Pittsburgh,  Pa.,  Jos.  G.  .'\rnistrong.  Director, 
on  July  11  awarded  the  following  contracts 
for  street  work,  for  which  bids  were  opened 
July  6:  Locust  St.,  Booth  &  Flinn,  Ltd., 
Pittsburgh,  $6,260;  Elm  St.,  The  J.  B,  Sheets 
Co..  $2,176;  So.  18th  St.,  Booth  &  Flinn,  Ltd., 
$1,692;  S.  25th  St..  Thomas  Cronin  Co.,  $1,- 
686;  repairs  S.  Pier  S.  10th  St.  bridge,  .\dam 
Laid  low  &  Co.,  $7,390. 

®R.  H.  Cunningham  &  Sons  of  Turtle 
Creek,  Pa.,  have  been  awarded  the  contract  by 
the  Allegheny  County  Road  Commissioners, 
Pittsburgh,  Pa.,  John  S.  Gillespie,  Commis- 
sioner,   for   the    construction    of   the    l\ikers- 

4* indicates  work  now  open  for  bids,    ©indicates  a  contract 


town-Culmerville  road,  at  $143,381.  The  work 
includes  grading,  draining,  building  of  I  beam 
bridges,  concrete  foundation  and  asphaltic 
concrete  wearing  surface.  The  road  is  6  I/IO' 
miles  in  length,  situated  in  Allegheny  County. 
Bids  were  opened  July  16. 

The  citizens  of  Greenville,  Pa.,  on  July  13. 
voted  the  issuance  of  bonds  in  the  sum  of 
$100,000  for  paving  work. 

South  Dakota. 

Engineer  E.  K.  Mather  of  .\urora  County, 
S.  Dak.,  is  making  the  plat  for  a  roadway  to- 
be  built  through  the  county.  The  roadway  is 
to  be  about  26  ft.  wide.  The  county  has  ap- 
propriated $5,000  toward  its  construction. 
Plankinton  is  the  county  seat. 

Tennessee. 

At  the  regular  quarterly  session  of  the  Car- 
roll County  Court,  Huntingdon,  Tenn.,  steps, 
were  taken  to  improve  the  road  system  in  the 
county.  .\  committee  was  appointed  by  the 
court  to  make  investigations  of  the  road  laws 
and  formulate  a  plan  to  work  the  roads  and 
make  a  report  at  the  next  quarterly  session  of 
the  court.  The  committee  will  begin  its  ses- 
sions at  Huntingdon  on  Aug.  15  and  will  hold 
open  meetings  for  those  having  good  roads 
suggestions  to  make. 

Texas. 

^Bids  will  be  received  until  8  p.  m.,  .\ug. 
13,  by  City  Council,  Temple,  Tex.,  for  the 
paving  of  Central  Ave.,  from  the  east  line 
of  Second  St.  to  the  west  line  of  the  M.,  K. 
&  T.  Ry.  with  brick  or  creosoted  blocks,  ap- 
pro.ximately 4,000  sq.  vds.  for  the  city  of  Tem- 
ple, 2,600  sq.  yds.  for  the  M.,  K.  &  T.  Ry. 
Co.,  and  5,200  sq.  yds.  for  citizens  on  said 
street.  The  City  Council  reserves  the  right 
to  reject  any  or  all  bids.  .A.  certified  check 
for  $500.  made  payable  to  the  order  of  the 
Mayor  of  the  city  of  Temple,  must  accom- 
pany each  bid.  Plans  and  specifications  on  file 
in  office  of  the  City  Engineer,  City  Hall,  Tem- 
ple, Te.x.  Blanks  will  be  furnished  by  the 
City  Engineer  for  use  of  bidders.  All  bids 
to  be  sealed  and  sent  to  the  City  Secretary, 
City  Hall,  Temple,  Tex.  M.  O.  Woodward, 
City  Secretary ;  W.  E.  Dozier,  City  Engineer. 
®W.  T.  Montgomery  of  Taylor,  Tex.,  has 
been  awarded  the  contract  by  County  Judge 
W.  D.  Lacey,  for  the  construction  of  30  miles 
of  sand  clay  roads  in  District  No.  4  of  Leon 
County,  Tex.,  at  $35,349.  Bids  were  opened" 
July  16.    Centerville  is  the  county  seat. 

®M.  A.  Moon,  421  W.  Concho  .\vc.,  San 
Angelo,  Tex.,  has  been  awarded  the  contract 
by  that  city,  J.  J.  Goodfellow,  City  Engineer. 
for  the  construction  of  23,000  sq.  yds.  of  creo- 
soted pine  block  pavement  at  $2.56  per  sq.  yd. 
The  work  also  includes  about  900  sq.  yds.  of 
concrete  gutters.  Bids  were  opened  July  15. 
The  Bastrop  County  Commissioners,  Bas- 
trop, Tex.,  have  had  the  recent  issue  of  $100,- 
000  in  bonds  approved  and  w-ork  on  the  good 
roads  in  the  district  including  Smithville  will 
shortlv  begin.  The  bonds  are  offered  for  sale 
for  July  25. 

The  citizens  of  Houston,  Tex.,  on  July  9- 
voted  the  issuance  of  bonds  in  the  sum  of 
$300,000  for  the  construction  of  street  pave- 
ment. 

Washington. 
•J"Bids  will  be  received  until  2  p.  m.,  .\ug. 
6,  by  Board  of  County  Commissioners,  Otto 
Case,  Clerk,  Seattle.  Wash.,  for  the  clearing, 
grading  and  constructing  of  the  C.  B.  How- 
ard Rd.  in  King  County. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
6,  by  Board  of  Kin.g  County  Commissioners,^ 
Seattle,  Wash.,  for  the  furnishing  all  material 
and  labor  (Jap  or  Chinese  labor  not  allowed) 
necessary  for  the  construction  of  the  improve- 
ment mentioned  below,  said  work  to  be  done 
strictly  in  accordance  with  the  plans  and  spec- 
ifications approved  and  now  on  file  in  the 
County  Engineer's  Office,  Bids  must  be  ad- 
dressed "Board  of  County  Commissioners  of 
King  County,''  and  the  envelope  marked  "Bids 
for  the  construction  of  C,  B.  Howard  Road.'^ 
The  work  consists  of  the  construction  of  clear- 
ing right  of  way,  grubbing  and  constructing 
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24  ft.  roadwav  as  per  plans  and  specifications 
now  on  file  in  the  County  Engineer's  Office, 
Seattle.  Wash.  Otto  Case  is  Clerk  of  the 
Board. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  on  July  12  awarded  the  contract  for 
the  construction  of  brick  pavement  on  What- 
com Ave.  to  the  Sparger  Construction  Co.,  at 
$23!>.822. 

®P.  J.  McHugh  has  been  awarded  the  con- 
tract bv  the  Board  of  Public  Works  of  Seat- 
tle, Wash.,  for  the  paving  of  24th  Ave.  and 
24th  .-^ve.  N.  et  al..  at  $53,295. 

Business  men  of  Tacoma,  Wash.,  have  de- 
termined to  form  a  permanent  racing  organ- 
ization and  to  utilize  profits  of  this  year's  meet 
as  a  nucleus  for  greater  subscriptions  for  con- 
struction of  a  permanent  brick  track  on  land 
to  be  leased  near  the  present  temporary  track. 
Arthur  G.   Prichard   is  interested. 

The  city  of  Montesano,  Wash.,  has  decided 
to  construct  curbs,  gutters  and  sidewalks  on 
State  St.,  at  an  estimated  cost  of  $2,500.  ."Mso 
curb,  gutters  and  sidewalks  on  Pioneer  St.,  at 
an  estimated  cost  of  $10,000. 
Wisconsin. 

•{•Rids  will  be  received  until  2  p.  m.,  July 
26.  by  City  Clerk,  Wausau,  Wis.,  for  recon- 
structing the  stone  wall  on  the  west  side  of 
S.  Fourth  St.  in  said  city.  Bids  will  be  for 
all  the  labor  and  material  necessary  for  taking 
down   and   rebuilding  said   wall   on   the   same 


place  with  the  stone  on  hand  to  be  laid  in 
lime  mortar  as  directed,  to  be  2  ft.  thick. 
Bids  will  also  be  received  for  the  repair  ot  the 
wall  on  the  east  side  of  said  S.  Fourth  St. 
either  to  furnish  all  labor  and  material  or  for 
the  labor  separately. 

•{•Bids  will  be  received  until  8  p.  m.,  July 
30,  by  C.  W.  Jackson,  City  Clerk,  Plymouth, 
Wis.,  for  laying  4,500  sq.  yds.  of  concrete, 
brick  or  asphalt  macadam  on  a  concrete  base, 
and  2,000  lin.  ft.  of  curb  and  gutter.  W.  G. 
Kirchoffer,  31  Vroman  Bldg.,  Madison,  Wis., 
is  Engineer. 

®The  Milwaukee  County  Highway  Commis- 
sion. H.  J.  Kuelling,  Milwaukee,  Wis.,  Com- 
missioner, has  awarded  the  contract  for  the 
construction  of  the  Watertown  plank  road  to 
J.  Rasmussen  &  Sons  Co.,  Oshkosh,  Wis.,  at 
$9,796,  on  grading,  concrete  and  sandstone. 
The  work  includes  1,000  cu.  yds,  of  grading. 
5,333  sq.  yds.  of  brick  or  sandstone  and  12,600 
sq.  yds.  of  concrete.  Bids  were  opened  July  11. 

SiThe  Milwaukee  County  Highway  Commis- 
sion, H.  J.  Kuelling,  Commissioner,  has 
awarded  the  contract  for  the  construction  of 
the  Mukwonago  road  to  E.  C.  Blake,  Madison, 
Wis.,  at  $6,833.  The  work  includes  3,000  cu. 
yds.  of  grading  and  17,000  sq.  yds.  of  con- 
crete paving.     Bids  were  opened  July  11. 

The  City  Council  of  Janesville,  Wis.,  has 
made  provision  for  the  grading  and  paving 
with   brick   of    North    Division    St..    from    E. 


Milwaukee  St.  to  N.  First   St. 

The  City  Commission  of  Superior,  Wis.,  has 
ordered  City  Engineer  E.  B.  Banks  to  prepare 
plans  and  specifications  for  the  improvement 
of  Becker  and  Nettleton  Ave.,  at  the  east  end, 
with  concrete  pavement,  20  ft.  wide.  Becker 
Ave.  will  be  improved  from  Bay  St.  to  W. 
Fifth  St.  and  Nettleton  from  W.  Fifth  to 
W.  Ninth  Sts. 

Wyoming. 

Louis  W.  Hill  of  the  Great  Northern  Rail- 
way has  secured  permission  from  the  U.  S. 
Government  to  complete  the  scenic  highway 
linking  the  Glacier  and  Yellowstone  National 
Parks  by  building  through  40  miles  of  Glacier 
Park  to  the  Two  Medicine  and  St.  Mary's 
Lakes.  The  estimated  cost  is  $50,000. 
Canada. 

^Bids  will  be  received  until  7  p.  ra.,  July 
29,  by  W.  H.  Monro,  Mayor,  Sault  Ste.  Marie, 
Ont.,  for  the  construction,  including  all  grad- 
ing, of  approximately :  6,300  sq.  yds.  of  vitri- 
fied brick  pavement  on  a  concrete  base;  39,01)0 
sq.  yds.  of  asphaltic  concrete  or  bitulithic 
pavement  on  a  concrete  base ;  7,200  sq.  yds  of 
Rocmac  or  macadam  pavement ;  together  with 
all  necessary  concrete  curb  and  gutter.  Speci- 
fications and  plans  may  be  seen  and  all  infor- 
mation and  forms  of  tender  obtained  at  the 
office  of  the  City  Engineer,  Sault  Ste.  Marie, 
Ontario.     C.  J.  Pim  is  City  Qerk. 
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California. 

+Bids  will  be  received  until  Aug.  2  by 
United  States  Reclamation  Service.  Federal 
Bldg.,  Los  .-Vngeles,  Calif.,  for  furnishing 
four  direct-connected  pumping  units,  four 
direct  pumping  units,  except  that  motors 
shall  be  wound  for  2,200  volts  instead  of 
440  volts  for  4-in.  check  valves  and  four 
4-in.  flanged  low  pressure  gate  valves.  De- 
liveries to  be  made  f.  o.  b.  shipping  point. 
For  further  information  address  O.  H.  En- 
sign, Consulting  Engineer. 

The  Siskiyou  Irrigation  Association,  T.  J. 
Nolton,  Secretary,  Montague,  Cal.,  is  to  have 
surveys  and  estimates  made  for  its  proposed 
canals  and  laterals. 

The  directors  of  Reclamation  Board  No.  70 
at  a  meeting  at  Meridian,  Cal.,  decided  to  call 
for  bids  for  reclamation  work  on  Butte 
Slough. 

Colorado. 

The  City  Council  of  Denver,  Colo.,  has 
passed  a  resolution  appointing  a  committee  to 
investigate  the  feasibility  of  a  plan  for  chang- 
ing the  course  of  Cherry  Creek  so  that  the 
main  body  of  the  creek  will  enter  the  South 
Platte  River  south  of  the  city  limits.  J.  B. 
Hunter  is  City  Engineer  of  Denver,  Colo. 

Illinois. 

+B'ds  will  be  received  until  10  a.  m.,  July 

27,    by    Commissioners    of    Drainage    District 

No.  2.  Ross.  111.,  for  the  following  labor  and 

materials:     First— 3,000  ft.  of  27-in.  standard 

shale   tile.   3,700   ft.   of  24-in.   standard    shale 

"I-    '  Vki  ft.  of  22-in.  standard  shale  tile,  1,- 

•    of  20-in.  standard  shale  tile,  4,200  ft. 

-  in.  standard  shale  tile,  delivered  f.  o.  b 

car.s.  Rnvsville.  111.  Second— Cutting  the  neces- 

s.irv  fliirtifc.  laying  the  tile  therein,  connect- 

■•  'ing  tile  and  back  filling  the  ditch. 

iructing     the     open     ditch     with 

.•    .;,  there  being  approximately  30,000 

^    of  excavation.     Fourth— Hauling  tile 

Rossville    and    distributing     the     same 

•he  line  of    the    ditches.     Fifth— Con- 

ig   catch    basins    aoproximately   20   cu. 

■   concrete  of  I.  2%  and  5  mix.    Plans, 

;  and  specifications  mav  be  seen  at  the 

.-    c.    n..^.   J.   s,,v:,!iow,   Danville.   111., 

of  the  Tnwn  Clerk  at  Ross- 

',  ill  be  received  on  all  or  part 

f  said  work,  and  each  bid  must  he  accom- 


panied   by    a    certified    check    to   the    amount 
equal  to  10  per  cent  of  the  bid. 

Indiana. 

•J-Bids  will  be  received  until  2  p.  m.,  Aug.  2, 
by  Drainage  Commissioner,  at  the  office  of 
the  County  Surveyor,  Court  House,  Hart- 
ford City,  Ind.,  for  the  construction  of  the 
Finley  Geiger  ditch  in  Wells  and  Blackford 
Counties.  The  ditch  will  be  about  13,760  ft. 
long.     William  Harley  is  Commissioner. 

4*Bids  will  be  received  until  July  27,  by  J. 
S.  Shannon,  County  Surveyor,  and  Superin- 
tendent of  Construction,  Noblesville,  Ind.,  for 
the  construction  of  the  Asa  Wiles  ditch,  in 
Jackson  Township.     The  job  will  include  tile. 

©Redman  &  Carithers,  Princeton,  Ind.,  have 
been  awarded  the  contract  at  $4,625  for  the 
construction  of  Adam  H.  Obert  et  al.  drain- 
age ditch  in  Barton  and  Union  townships. 
The  drain  follows  the  Snake  Run  creek  and 
is  about  2%  miles  in  length,  with  laterals  of 
%  mile. 

Louisiana. 

•J»Bids  will  be  received  until  noon,  July  24, 
by  Board  of  Commissioners.  Atchafalava'  Ba- 
sin Levee  District,  at  the  office  of  the  Board 
of  State  Engineers,  New  Orleans  Court  Bldg., 
New  Orleans,  La.,  for  the  construction  of  the 
following  work  on  the  left  bank  of  the  At- 
chafalava River:  McCracken  Bayou  Levee, 
Pointe  Coupee  Parish,  La. ;  new  levee,  includ- 
ing approximatelv  90,000  c4i.  yds.  A  certified 
check  for  $300  must  be  filed  with  each  bid. 
T.  G.  Erwin  is  Secretary  of  the  Board. 

®The  Ward-Mcllhennv  Co.,  according  to  ad- 
vices from  .Abbeville,  La.,  has  awarded  an- 
other contract  to  Captain  John  .A.ndersen  to 
dred.ge  eight  more  miles  of  canals  across  the 
marshes  in  the  lower  Vermilion.  This  work 
will  e-xtend  from  Belle  Isle  Bayou,  the  termi- 
nation point  of  the  first  contract,  to  Fresh- 
water Bavou  and  the  gulf  near  Mulberrv."^  In 
all  20  miles  of  navigation  canal  will  be' built. 
Michigan. 
4iDrain  No.  105,  located  in  Seville  town- 
ship, will  be  sold  at  public  auction  at  th" 
residence  of  F.  E.  French,  2%  nriles  north 
and  1%  miles  west  of  Elwcll,  on  July  ,31 
s.ile  beginning  at  9  a.  m.  This  drain  wiirbe 
8.8  miles  in  length,  1.94  miles  of  10-ft  bot- 
tom largely  cleaning  out,  averaging  about 
2!4  ft.  cut  below  present  bottom;  2.25  miles 

•^ indicates  work  now  open  for  bids,    ©indicates  a  contract 


of  6-ft.  bottom,  also  largely  cleaning  out 
old  drain,  and  4.6  miles  of  4-ft.  bottom,  a 
part  of  which  is  cleaning  out.  E.  W.  Red- 
man, Ithaca,  Mich.,  is  Drain  Commissioner 
of  Gratiot  County. 

Mississippi. 
®E.  Golson,  Calhoun  City,  Miss.,  has  been 
awarded  the  contract  at  7%  cts.  per  cu.  yd. 
for  constructing  six  miles  of  ditch  in  the 
Sabougla  Swamp  for  the  Sabougia  Swamp 
Land  District  No.  2.     Bids  were  opened  July 

®The  Levee  Board  at  Greenville,  Miss.,  has 
awarded  a  contract  to  W.  B.  Swain  for  con- 
structing sections  five  and  seven  of  the  new 
loop  closing  Lake  Beulah  break,  at  34  and  42 
cts.  per  cu.  yd.,  respectively.  The  other  five  sec- 
tions are  to  be  let  by  Major  Woodruff,  gov- 
ernment engineer  at  Vicksburg,  the  local 
Levee  Board  paying  the  amount  of  the  bids 
above  30  cts.  per  cu.  yd. 

The  Mississippi  River  Commission  has  de- 
cided to  recommend  the  plan  of  the  govern- 
ment paying  the  largest  share  of  the  expense 
of  closing  crevases  and  the  state  levee  boards 
paying  a  part  of  the  cost.  The  matter  will 
now  be  taken  up  by  the  secretary  of  war  and 
Chief  Engineer  Bixby  for  approval,  and  if 
approved  the  work  of  closing  crevasses  at 
Salem,  Beulah,  Panther  Forest  and  Lake  Jef- 
ferson soon  will  be  under  way. 

Bids  as  follows  were  received  July  15  by 
Board  of  Drainage  Commissioners  of  Wash- 
ington County,  B.  B.  Gordon,  Engineer,  for 
the  construction  of  the  main  drain  for  the 
Riverside  Drainage  District— consisting  of  the 
dredging  of  19-3/10  miles  of  new  ditch,  and 
the  clearing  of  two  streams,  aggregating  17- 
5/10  miles,  (1)  being  bid  per  mile  for  clear- 
ing 17%  miles  of  stream,  (2)  bid  per  cu  yd 
for  2,004,600  cu.  yds.  dredging,  and  (i)  total  • 

(1)  f2) 

,,,     „  Per  mile.     Cts.  (3) 

W.    B.    Carter Jl,525        9."  J211  111 

Middle  States  Dredging  l-iil.lli 

Co lAf:0        S  33  192  358* 

Ewin    &   Brol<enbrough.  1,000         s  G")  ani''?^!! 

„Hams     1.4ti0  .<!  4  193  <)3B« 

T.   P.   Reyr.olds 1.4S0t  9  32  '11978 

N.  C.  McGinnis  &  Co..   1,49.5  s  71  'OOTB? 

C.  H.  Sternberg  &  Sone  l..'-i32t  S  94t  '06'o°S 

Hummer    Const't'n    Co.  2,220t  S  45t  20s'35' 

Canal    Construction   Co.  l..=l-10t  S  47  19R'T4ii 

Central  Dredging  Co...  1,500  7.35  ITS.SSg' 

•HeUJ^until  July  25  for  final  consideration, 
let  recently. 
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Montana. 

•f»Bids  will  be  received  until  2  p.  m.,  Aug. 
1,  by  United  States  Reclamation  Service, 
Malta.  Wont.,  for  the  construction  of  an 
extension  to  Upper  Peoples  Creek  dike. 
The  work  involves  the  excavation  of  about 
27,000  cu.  yds.  of  earth  work  and  is  located 
in  the  Fort  Belknap  Indian  reservation 
■about  five  miles  southwest  of  Dodson, 
Mont.  For  particulars  address  the  United' 
States  Reclamation  Service,  Helena.  Mont 
or  Malta,  Mont.  H.  N.  Savage,  Supervising' 
Engineer. 

Nebraska. 

^•Bids   will   be   received   until   noon,  July 
-30,  by  Board  of  Directors  of  the  Platte  Val- 
ley   Irrigation    District   of    Hershey,    Nebr., 
for  the  construction  of  one  concrete  head- 
gate,   one   sluice   gate,   about  660  lin.   ft.    of 
■concrete    dam   and    about    1.800    lin.    ft.    of 
earth  dam  in  the  North  Platte  River.     Bids 
will  be  received  for  the  concrete  work  and 
embankment    separately.      Plans   and   speci- 
fications may  be  seen  at  the  office  of  W.  H. 
Jenkins.    Secretary.    Hershey,    Nebr.:    Adna 
Dobson.      Consulting     Engineer.      Lincoln 
Nebr.;   Robt.    H.   Willis,    Engineer,   Bridge- 
port,    Nebr.      Bonds     satisfactory     to     the 
Board    in   amount   and   sureties   will   be   re- 
quired of  those  to  whom  contracts  may  be 
awarded.     Surety   company   bonds   are   pre- 
ferred.    A  certified  check  made  payable  to 
the  order  of  the  secretary  of  the  Platte  Val- 
ley   Irrigation    District    to    the    amount    of 
$1,000  must  be  deposited  by  the  bidder. 
New  York. 
^■Bids  will  be  received  until  noon,  Aug. 
13.    by    Duncan     W.      Peck,      Supt.      Public 
Works.  Albany,  N.  Y..  for  the  construction 
of   barge    canal    terminals    pursuant    to    the 
provisions  of  Chapter  746,  Laws  of  1911,  as 
follows:     1.   Terminal   Contract   No.   2,   for 
constructing  a   harbor  and   dock  wall,   situ- 
ated  on   the   Hudson     River     near     North 
Ferry    St.,   Albany.      2.    Terminal    Contract 
No.  7,  for  constructing  a  dock  wall  on  the 
north   bank  of  the   Hudson   River  near  the 
foot  of  Eddy  St.,  Fort  Edward.     3.  Termi- 
nal  Contract  No.   7-A.  for  dredging  a  har- 
tor  near  the  foot  of  Eddy  St.,  Fort  Edward, 
and  a  connecting  channel  to  the  barge  cana! 
near  Lock  No.  7.     Plans  may  be  seen  and 
detailed    specifications,    engineer's    estimate 
of  quantities,  proposal  blanks,  form  of  con- 
tract and  bonds  required  and  other  informa- 
tion for  proposers  may  be  had  at  the  office 
of  the   Superintendent   of  Public   Works  at 
Albany.  N.  Y.,  at  the  office  of  the  Assistant 
Superintendent   of    Public    Works     for    the 
Middle  Division  at  Syracuse.  N.  Y.:  at  the 
office    of    the    Assistant    Superintendent    of 
Public  Works  for  the  Western  Division   it 
Rochester.   N.    Y. :   and   at   the   canal   office. 
Spaiilding's       Exchange.      Buffalo.      N.      Y. 
Copies   of  detailed   plans   or   drawings   may 
be   obtained   from   the    State    Engineer   and 
Surveyor  at  Albany,   N.   Y„  upon  payment 
to  him  of  the  cost  of  producing  them. 

Oregon. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
20,  by  U.  S.  Reclamation  Service,  Klamath 
Falls,  Ore.,  for  the  construction  of  laterals 
to  be  located  from  10  to  20  miles  southeast 
of  Klamath  Falls,  Ore.  The  work  involves 
the  excavation  of  about  300,000  cu.  yds.  of 
earth.  For  particulars  address  the  United 
States  Reclamation  Service,  Klamath  Falls, 
■Ore.,  or  Washington,  D.  C.  F.  H.  Neweli, 
Washington,  D.   C,  is  director. 

Pennsylvania. 

Select  Council  of  Harrisburg,  Pa.,  has 
passed  a  measure  authorizing  the  Board  of 
Public  Works  to  straighten  the  line  of  Pax- 
ton  Creek  from  Reily  to  Maclay  Sts.  so  that 
the  city  may  acquire  a  tract  of  land  along  the 
■creek  for  parkway  purposes.  M.  B.  Cowden 
is  Citj-  Engineer. 

Tennessee. 

The  v.  S.  Senate  has  passed  the  rivers  and 
harbors  appropriation  bill,  carrying  about  $-33,- 


000,000,    mcluding   $6,000,000    for    Mississippi 

nn^*AAr""Pr°\'="'^"*^-  I'  's  l^el'eved  that  $1,- 
UUU.OOO  of  the  appropriation  for  Mississippi 
river  improvements  will  be  used  to  stop  the 
washing  away  of  Riverside  park,  Memphis. 
Considerable  money  will  be  spent  between  Cai- 
ro, 111.,  and  Hickman,  Ky..  sinking  mats  to 
prevent  the  river  from  washing  land  away  in 
Missouri,  opposite  that  town.  A  dyke  will  be 
built  at  Caruthersville,  Mo.,  and  the  work 
c  PJ°'^''."S  Birds'  Point,  opposite  the  mouth 
of  the  Ohio,  will  be  resumed  immediately. 

Memphis,  Tenn.,  and  Vicinity. 

(regul.vr  correspondence.) 
Jack  Goddard,  well  known  Memphis  con- 
crete_  man,  has  entered  into  partnership  with 
the  firm  of  Lindsley  &  Co.,  and  this  company 
IS  now  Lindsley  &  Goddard.  Jack  says  they 
are  ready  for  any  sort  of  concrete  work. 

S.  H.  McCrory,  who  has  been  in  charge  of 
drainage  investigation  in  Mississippi,  has  re- 
cently been  appointed  by  the  Department  of 
Agriculture  as  Engineer  of  Drainage  Investi- 
gation for  the  entire  United  States.  Mr.  Mc- 
Crory is  a  well-known  drainage  expert,  and 
has  investigated  conditions  in  several  sections 
of  the  country,  and  is  undoubtedlv  qualified 
for  the  position  to  which  he  has'  been  ap- 
pointed. 

O.  N.  Killough,  President  of  the  Interstate 
Levee  Association,  has  issued  a  call  for  the 
levee  convention  to  be  held  here  on  Sept.  24, 
25  and  26.  Delegates  from  the  entire  Missis-^ 
sippi  Valley  are  expected  to  be  present,  and 
plans  for  coming  operations  will  be  discussed. 
The  Rivers  and  Harbors  bill,  which  passed 
several  days  ago,  appropriating  $6,000,000  for 
improvement  of  the  Mississipp''i  River,  carries 
provision  for  the  protection  of  Riverside  Park 
at  Memphis.  Those  in  authority  say  that  steps 
will  be  taken  immediately  to  this  end. 

Vice-President  R.  H.  Howard,  of  the  New 
Orleans  Great  Northern  R.  R.,  says  that  his 
road  contemplates  the  construction  of  their 
line  to  the  coast  near  the  Mississippi.  Mr. 
Howard  says  that  the  Southern  terminal  will 
be  probably  either  Gulfport.  Pascagoula,  or 
Biloxi,  although  no  definite  city  has  been  fixed 
upon  as  yet.  This  road  will  give  outlet  from 
Bogalusa  to  the  extensive  manufacturing  and 
lumber  plants  there.  There  is  now  under 
construction  at  Bogalusa  a  lumber  creosoting 
plant  and  a  paper  pulp  mill,  which  will  no 
doubt  ship  their  product  over  the  line  of  the 
Ne\v  Orleans  Great  Northern  when  the  ex- 
tension  is   completed. 

Active  work  has  been  commenced  by  the 
Government  fleet  in  protecting  Hopefield 
Point.  Two  huge  shore  mats  will  be  put  in 
at  this  point ;  in  fact,  one  mat  has  already 
been  placed  at  this  present  writing.  There 
will  also  be  placed  on  the  east  side  of  the 
river  another  mat,  approximately  900  feet 
long.  These  mats  will  serve  two  purposes. 
They  will  keep  the  point  from  being  entirely 
washed  away,  and  will  also  serve  to  keep  the 
Memphis  Harbor  from  filling  up,  as  the  cur- 
rent deposits  the  earth  from  the  Point  directly 
in  the  line  of  the  harbor  in  the  form  of  silt, 
and  all  along  the  wharf  the  river  bed  was 
gradually  rising.  Had  the  washin,g  of  the 
point  been  allowed  to  go  on,  there  would  have 
been  a  permanent  eddy  up  stream  on  the 
Memphis  side,  and  the  harbor  would  have 
soon  been  filled  to  such  an  extent  that  only 
constant  dredging  would  have  availed  to  allow 
navigation. 

The  levee  boys  think  that  when  it  comes  to 
telling  a  piece  of  mule  flesh  of  value,  Tom 
Bruce,  the  well-known  Southern  dealer  in  the 
Missouri  product,  is  O.  K,  At  least  Roach 
&  Stansell  thought  his  judgment  good,  for  last 
week  they  tucked  a  neat  bank  roll  under 
Tom's  belt  and  told  him  to  .get  them  120  of 
the  best  mules  on  the  market.  Tom  at  once 
hied  himself  to  National  Stock  Yards,  III., 
where  he  picked  out  the  bi.ggest  and  best  levee 
mules  he  could  find  and  sent  120  of  the  long 
ears  on  the  first  boat  to  Memphis.  Those 
who  have  seen  the  animals  state  that  they  arc 
the  best  ever  shipped  into  Memphis.  Mike 
Roach   intends   to   distribute   tliem   amoiic  tlic 


many  pieces  of  levee  work  which  his  firm  has 
recently  secured,  especially  on  the  Modoc 
Loop  contract,  which  Major  Smith  considers 
his  most  important  piece  and  desires  rushed 
to  an  early  completion. 

McClavey  Brothers  have  taken  the  St.  Qair 
job  which  Bob  Leonard  recently  secured  and 
the  boys  have  an  outfit  already  on  the  ground 
hard  at  work.  Jim  came  to  town  last  week 
to  buy  some  supplies  and  seemed  to  be  in  a 
happy  mood  over  the  new  contract. 

Martin  Jennings,  who  secured  the  Star 
Landing  levee  contract,  is  shaping  up  ends  to 
make  a  flying  dig  at  the  work.  Martin  has 
a  large  capacitj-  for  work  and  knows  the  se- 
cret of  placing  outfits  to  the  best  possible  ad- 
vantage. He  is  also  busily  engaged  on  his  old 
.■\therton  Loop  work,  which  will  be  finished  in 
a  short  time. 

E.  C.  Cook  &  Sons,  who  for  many  years 
have  been  engaged  on  Y.  &  M.  V.  work,  are 
now  back  in  the  levee  game.  EUwood  Cook 
saw  a  piece  of  the  Roach  &  Stansell  work  at 
Wyanoke  which  seemed  to  suit  his  taste  ex- 
actly, so  bidding  a  fond  farewell  to  the  rail- 
road, he  moved  his  outfit  to  Wyanoke  and  is 
piling  up  dirt  to  beat  the  band.  Long  years 
ago  Ellwood  was  one  of  the  foremost  levee 
builders,  but  low  prices  drove  him  to  railroad- 
ing. However,  the  results  he  has  already  ac- 
complished on  his  late  levee  contract  show 
that  none  of  his  aptitude  in  this  respect  has 
been  sacrificed  and  he  bids  fair  to  make  all 
the  boys  sit  up  and  take  notice. 

Roadmaster  Cherry  of  the  Memphis  divi- 
sion of  the  Iron  Mountain  was  in  town  not 
long  ago  hunting  for  teams.  He  wanted  all 
he  could  get.  but  as  his  road  would  only  allow 
him  to  pay  $4.-50  per  day  for  team  and  driver, 
needless  to  say  his  efforts  were  in  vain. 

Texas. 

The  Consolidated  Reservoir  Co.  of  Grand 
Falls,  Tex.,  has  been  chartered  with  a  capital 
stock  of  $1,000,000,  to  conduct  a  general  ir- 
rigating enterprise  in  the  counties  of  Ward, 
Pecos,  Crane  and  Reeves,  also  to  construct 
canals,  dams,  etc..  for  supplying  water  for 
power  and  general  consumption.  The  new 
corporation  has  absorbed  the  Big  Vallev  Irri- 
gation Co.  and  the  Grand  Falls  Lake  &  Reser- 
voir Co.  The  principal  stockholders  are  Earl 
A.  Kiefer  of  Chicago  and  Henrv  Lepp  and 
J.  L.  Farley  of  De  Soto,  Mo. 

Plans  are  under  consideration  for  the  ir- 
rigation of  from  50,000  to  100,000  acres  in 
Bexar,  Kendall  and  Comal  Counties.  Fil- 
ings have  been  placed  on  record  for  the 
construction  of  two  dams,  one  across  the 
Cibola  Creek  and  one  across  the  drv  Comal 
River.  The  dam  across  the  Cibolo'  will  be 
located  three  miles  north  of  Bracken  and 
15  miles  northwest  of  San  Antonio.  The 
dam  will  be  of  reinforced  concrete  and  100 
ft.  high.  It  will  form  a  reservoir  covering 
800  acres  and  will  impound  2,000,000,000  cu. 
ft.  of  water.  Frank  S.  Rockefeller  of  Russell. 
Kan..  Adolph  Holtz  of  New  Braunfels  and 
Paul  Knittel  of  San  Antonio  are  interested. 
Wisconsin. 

•J-Bids  will  be  received  until  noon,  July 
27,  by  State  Levee  Commission,  W.  C. 
Gault.  Chairman,  Portage,  Wis.,  for 
strengthening  2'/,  miles  of  government 
levee  near  that  city.  The  work  proposed 
includes  the  moving  of  37.000  vds.  of  earth 
and  the  driving  of  about  3.600  lin.  ft.  of  oak 
piling:  also  other  work.  Bids  for  this  work 
must  be  accompanied  by  a  certified  check 
on  a  national  bank,  equal  to  10  per  cent  of 
the  amount  of  the  bid.  Plans  and  specifica- 
tions of  this  work  can  be  seen  in  the  engi- 
neer's office  at  the  City  Hall,  Portage,  Wis. 
Washington. 

•{•Bids  will  be  received  until  Aug.  15,  by 
Drainage  District  No.  11.  E.  .\.  Moritz, 
Engineer,  North  Yakima,  Wash.,  for  the 
construction  of  7  miles  of  drainage  ditches 
and  4  miles  of  concrete  or  vitrified  clay  tile 
drains.  The  work  will  include  app'roxi- 
mately  l.SO.OOO  cu.  yds.  of  excavation,  and 
10  to  20-in.  tile.  Official  advertisement  will 
be  fouml  elsewhere  in  this  issue. 


I 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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WATER-WORKS 


Alabama. 

The  citizens  of  Alabama  City,  -Ala.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
$5",H00  for  municipal  improvements.  Of  this 
amount  $2t!,5i>0  will  be  used  for  a  water  sys- 
tem. $18,500  for  a  sewerage  system  and  $5,- 

000  for  a  city  hall. 

Arkansas. 

Engineer  \V.  H.  Schreiber  of  Springfield, 
Mo.,  has  completed  plans  and  specifications 
for  the  installation  of  a  waterworks  system 
in  Bcrryville,  .Ark.,  estimated  to  cost  $20,000. 
The  contract  has  already  been  let. 

Plans  are  being  prepared  by  Dickinson  & 
VVatkins,  State  Bank  BIdg.,  Little  Rock,  .Ark., 
for  the  construction  of  a  new  system  of  water- 
works at  Heber  Springs.  .Ark.,  estimated  to 
cost  ?-2.5,(K»0.  The  work  will  include  22,000  ft. 
of  cast  iron  pipe  4-in.  to  8-in.,  22  fire  hydrants, 
pressure  filter,  pumps  and  steel  tanks.  The 
water  will  be  secured  from  Little  Red  River 

California. 

Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City.  Mo.,  are  making 
a  valuation  of  the  three  privately  owned 
water  works  plants  at  Riverside,  Cal.,  and  a 
bond  issue  of  appro.ximately  $1,000,000  will  be 
made  covering  the  purchase  and  improvement 
of  the  works.  Plans  for  the  improvements  are 
now  in  progress,  which  will  consist  of  addi- 
tional pipe  lines,  reservoirs  and  pumping  plant. 
District  of  Columbia. 

®The  Camden  Iron  Works,  Camden.  X.  J., 
has  been  awarded  the  contract  to  furnish  the 
District  of  Columbia  government  with  2,745 
tons  of  cast  iron  water  pipe.  Bids  were  op- 
ened June  27. 

Georgia. 

•{•Bids  will  be  received  until  1  p.  m.,  .Aug. 
2,  by  Commissioner  of  Public  Works.  Nisbet 
Wingfield,  .Augusta,  Ga.,  for  the  construction 
of  an  addition  to  the  filter  plant.  The  bids 
will  be  for  four  additional  units  of  15  ft  in 
diameter  and  8  ft.  high.  The  bids  will  be 
received  separately  on  foundation,  filter  tanks 
and  niter  apparatus,  A  bond  of  S4,00U  will  be 
required  of  the  successful  bidder,  and  a  cer- 
tified check  for  $100  will  have  to  accompany 
each  bid.  The  specifications  for  the  filter 
"""s  have  been  prepared  and  can  be  seen  at 
the  office  of  the  commissioner  of  public 
works, 

Idaho. 

An  election  is  to  be  held  in  Plummer,  Ida. 

the  latter  part  of  this  month  for  the  purpose 

of   deciding  on   the   installation   of   a  $15  000 

waterworks  system. 

Illinois. 

•^Bids  will  be  received  bv  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago  III 
until  II  a.  m.,  July  30,  for  furnishing,  deliver- 
ing and  installing  water-measuring  devices  on 
■liharge  pipes  from  pumping  engines  as  fol- 
;•"■'.  ^S^'?°  •''^^■^-  station,  3,  3G-in,  pipe; 
1  >  '  .^t.,  li.  30-in.  and  48-in.  pipe;  Harrison  St 
in  pipe:  Central  Park  .\ve.,  3, 36-in.  pipe  J 
Springfield  .Ave.,  .5.  36-in.  42-in.,  30-in.  pipes. 

1  he  device  shall  consist  of  a  pitometer  or  sim- 
ilar instrument,  with  necessary  drains,  valves 
httings,  etc, ;  all  instruments  adopted  shall  be 
subject  to  test  of  City  Engineers  and  must  in- 
dicate correctly  within  2  i.cr  cent  on  a  range 
of  \clocities  between  1  foot  and  lu  feet  per 
second.  "^ 

•^Bids  will  be  received  bv  the  Board  of 
Local  Improvements.  Qiicago,  111.,  until  11 
a    ni..  July  30,  for  furnishing  labor,  materials, 

?I'','."''f  n'"-'  '"  '^""^"•"<:'  water  service  pipes 
in  the  oUowing  streets :  S,  Ada  St.,  Berteau 
A%c  Byron  St.,  N.  California  Ave.,  N.  Cen- 
tral Ave.,  Drake  Ave.,  N.  ol.st  Ave..  S.  Lincoln 
St    Montrose  Ave,  and  S.  Winchester  .Ave 

.hftn  ^  ft  "'^  '?'""'  '"''*  submitted  to 
the   Board   of   Local   Improvements   Chicac 


III,,  Edward  J.  Glackin.  Secretary  for  con- 
structine  water  supply  pipes  in  the  following 
streets:"  .Avers  .Ave,,  342  lin.  ft,  (i-in,,  $332: 
Simon  Rvan,  2027  W.  Congress  St.,  Belmont 
Ave,,  2,000  lin.  ft.  12-in„  $1,GG,  $3,300;  S,  Rvan, 
Carpenter  St„  648  lin,  ft,  8-in,,  $782:  Central 
Ave,,  1.300  lin.  ft..  12-in,.  $1.77,  $2,.331 :  S. 
Rvan.  Cornlia  .Ave.,  2,235  lin,  ft,  8-in,,  $1,11, 
$2,541;  S.  Rvan,  Division  St„  2,G50  lin,  ft. 
12-in.,  $1.64;  S,  Ryan,  Fairfield  Ave.,  2.660 
lin.  ft.  8-in,,  $1.1.5,  $3,149:  Mai.  Murphy,  .5315 
Wabash  Ave.,  49th  Ct.,  960  lin.  ft,  8-in.,  $1,17. 
$1,1.52:  Ed.  Connors,  24-32  Cortland  St.,  May 
St,,  667  lin,  ft,  S-in,.  $1.14.  $790;  M.  Murphv, 
Mav  St..  667  lin,  ft,  6-in  92  cts„  $646;  M. 
Murphv,  Talman  Ave,,  2,685  lin.  ft.  8-in.,  $1.15, 
$3,208;  M.  Murphv,  Washtenaw  .Ave,,  2.660 
lin.  ft.  8-in.,  $1.1.5,  $3,149;  M.  Murphv,  Win- 
chester Ave.,  670  lin,  ft,  8-in,,  $1,17,  $814;  M. 
Murphy,  S.  Ryan,  Irvins;  Park  Boul.,  4,3.50 
lin.  ft.  8-in„  $1,15.  $3,149;  M.  Murphv,  Win- 
total,  $8,372;  S.  Rvan,  East  End  Ave,,  1.317 
lin.  ft,  8-in„  $1,10,  $1,.5.58,  Total  bids  includes 
cost  of  constructing  valve  basins. 

The  Village  Board  of  Crete,  111,,  has  adopt- 
ed an  ordinance  providing  for  the  issue  of 
bonds  to  the  amount  of  $9,000  for  extensions 
of  the  water  system  and  it  will  be  submitted 
to  a  vote  of  the  people  .Aug.  10  for  their  ap- 
proval. 

The  Village  Council  of  Hinckley.  Ill,,  has 
passed  an  ordinance  providing  for  the  holding 
of  a  special  election  for  the  purpose  of  voting 
on  the  issuance  of  bonds  in  the  sum  of  $8,000 
to  purchase  the  well  at  the  tile  factorv,  erect 
an  elevated  tank,  and  put  in  a  system  of  water- 
works. 

Consulting  Engineer  Dabney  H.  Maury  of 
Peoria,  111,,  has  made  preliminary  arrange- 
ments to  start  work  immediately  in  the  im- 
provements proposed  at  the  waterworks  by 
the  city  of  Moline,  111,  A  special  election  was 
held  in  that  city  on  July  23  for  the  purpose  of 
voting  bonds  to  the  amount  of  $164,000  for 
the  work. 

An  election  is  to  be  held  in  Georgetown, 
III.,  on  July  26  for  the  purpose  of  voting  on 
the  proposition  of  installing  a  waterworks  sys- 
tem. 

Iowa. 

•^Bids  will  be  received  until  8  p,  m  July 
29,  by  Town  Council  of  Kimballton  la  for 
the  construction  of  a  water  works  svstem 
Haus  Madsen  is  Clerk,  C,  D.  Forsbeck,  613 
Black  Hawk  BIdg.,  Waterloo,  la  is  En- 
gineer. ' 

The  Water  Department  of  Siou.x  Citv    la 
G.    B.    Healy,   Superintendent,  plans   the  con- 
struction  of  an  elevation  to  the  reservoir  of 

oflnOOO  ^''"  '""  ""  ^'PP'-o-^'^^te  cost 

Kansas. 

®E.  J.  Merkle  &  Co.  of  Kansas  City,  Mo 
has  been  awarded  the  contract  by  the  citv  of 
Independence,  Kans,,  G,   H,  Krienhagen    Citv 
,n?l   ^  i"'  f"";'shnig  15  steamer  fire  hydrants 
ZeAX' If ''"''■  ""'  ^«'^-     Bids  were  op- 

®The  National  Supply  Co,  of  Independence 
Kans     has  been  awarded  the  contract  bv  that 

•  l'-       o^-   Krienhagen.   City  Clerk,   for  fur- 
nishing 2  and  2K-in,  galvanized  irin  pipe  f, 

WE.  J.  Merkle  &  Co.  of  Kansas  City,  Mo 
have  been   awarded  the   contract   by  the   citv 
of  Independence.  Kans.,  for  furnishing   f   o 
Independence,     valves.     Bids     were  °' opened 

saf  CitV\"?o"'b"  S.^''  ^'°"  ^'^^  Co,  of  Kan- 
Iw  ,h  ^'  ■}  ■  f^^'  ^""  awarded  the  contract 
by  the  city  of  Independence,  Kans,,  G  H 
Krienhagen  City  Clerk,  for  furnishing  4,  6 
opened  Vne  27"'"-  "'''  "'"  ''''■  ^i^'  were 
®The  Allis-Chalmers  Co,,  Milv.aul.ee  Wis 
has  been  awarded  the  contract  bvtle  ctv 
of  Independence.  Kans.,  G  -H  Krie -h- .^i/ 
City  Clerk,  for  construction   delheryan^K^'c.' 


tion  of  a  horizontal,  cross  compound,  crank 
and  fly  wheel,  condensing  pumping  engine  upon 
foundations  for  the  city  water  department,  at 
$14,000.     Bids  were  opened  July  18. 

Louisiana. 

^•Bids  will  be  received  until  2  p.  m.,  Aug. 
14,  by  M.  D.  Shannon,  Mayor,  Morgan  City, 
La.,  for  the  furnishing  of  all  material  and 
labor  for  a  complete  water  works,  sewerage 
and  water  purification  system  in  accordance 
with  plans  and  specifications  on  file  in  the 
office  of  the  Mayor,  Copies  of  the  specifica- 
tions will  be  furnished  without  charge  on  ap- 
plication to  Xavier  A.  Kramer,  Consulting  En- 
gineer, Magnolia,  Miss.  Plans  will  be  fur- 
nished upon  deposit  of  certified  check  for  $25 
to  guarantee  their  safe  return.  A.  B.  O'Brien 
is  Secretary. 

The  oflicials  of  Morgan  City,  La.,  will  call 
for  bids  during  August  for  furnishing  ma- 
terial for  the  building  of  the  $80,000  water- 
works and  sewerage  system. 

Massachusetts. 

The  citizens  of  the  town  of  West  Brook- 
field,  Mass.,  recently  held  a  meeting  for  the 
purpose  of  seeing  if  the  town  will  authorize 
the  Water  Commissioners  to  issue  bonds  not 
to  exceed  $45,000  for  the  installation  of  a 
water  supply  system. 

A  town  meeting  was  held  in  Longmeadow, 
Mass.,  on  July  17  to  see  what  arrangements 
could  be  made  with  the  city  of  Springfield 
toward  obtaining  an  emergency  connection 
with   Springfield's  water  supply. 

Minnesota. 

•{•Bids  will  be  received  until  3:30  p  m.,. 
-^."§■■2,  by  J,  J,  Johnson,  Village  Recorder, 
Kerkhoven,  Minn,,  for  the  construction  of  a 
complete  water  works  svstem.  The  approxi- 
mate quantities  are:  490  ft.  of  8-in.  pipe; 
2,103  ft.  of  6-in.  pipe;  .5,295  ft.  of  4-in  pipe; 
4,300  pounds  of  specials :  3  8-in.  valves ;  5  6-in 
valves ;  8  4-in.  valves ;  13  hvdrants.  Plans  and 
s^cifications  may  be  seen  at  the  Recorder's 
office,  or  at  the  Builders'  Exchange,  Minneap- 
olis. All  proposals  must  be  made  out  on  blanks 
furnished  by  the  village,  A  certified  check  for 
0  per  cent  of  the  bid,  made  pavable  to  the  Vil- 
lage Treasurer,  must  accompanv  each  bid 


Mississippi. 


.  mdicates  work  now  open  for  bids.    ®  indicates  a  contract 


The  City  Council  and  the  Public  Service 
Commission  of  Yazoo  City,  Miss,,  recently 
held  a  meeting  to  consider  the  proposed  plan- 
of  installing  water  meters  and  making  im- 
provements at  the  water  plant 

The  city  officials  of  Biloxi,  Miss,,  have  de- 
cided to  have  a  steam  pumping  station,  and 
will  advertise  for  bids  on  it  in  the  near  future. 

Missouri. 

of^i?it'vf,''''"iv'?^  received  until  Aug.  2,  by  City 
of  Bethany  Mo.  for  water  works  improve- 
ments and  extensions  including  filtration  plant 
at  an  estimated  cost  of  $25,000  Bu?ns  &  Mc^ 
Engineers  '"  ^"^■'  ^^"^  ^ity.  Mo.,  are 
Engineer  Black  of  the  firm  of  Worley  & 
Black,    Kansas    City,    Mo.,   has   made    a   pre- 

mTinsTn'T'^-  °'  the  location  of  the  w^  er 
mams    in   the    city   of    Mountain    Grove     Mo 

Jbrick  nr^c°r''  7'"  ^'^^^'^  '^'  contracis  fo^ 
000  l.i.      "^?."'  powerhouse,  a  tank  of  75,- 

Z'^naffZV''  '■"'''-''  '""-^'^  ^  '^^^ 

Montana. 
sn*^^"!?  "''"be  received  until  11  a    m     July 
i  Wa  h^in^^n  Vc'T  ""?''  Q"arte'r,ias^ 

awate/S"gr'a?th^--cte''Vat?letrVa^ 
tional  Cemetery,  Crow  Agency.  Mont 

of'e'xtensTonf  to^it'f"'  ,^'^°"^-    P'-" So  miles 

estimatTd'°co:t'o°f'?60000"""^'"  '''''""  ^*  - 

wn^t"^-  ^^""^  ''^^"  completed  for  new  water- 
works improvements  for  Billings,  Mont    Val 

let  recently. 


July  24,   1912. 


ENGINEERING     &     CONTRACTING 


53 


uation  placed  on  the  property  of  the  Billings 
water  plant  $256,000;  estimated  cost  of  im- 
provements $190,000.  Plans  have  been  com- 
pleted for  complete  new  municipal  plant  at  an 
estimated  cost  of  $700,000.  Bond  election  will 
be  called   within  the  next   few  weeks. 

Nebraska. 

The  City  Commissioners  and  Water  Com- 
missioners of  Omaha,  Nebr.,  have  decided  to 
lay  the  proposed  Florence  water  mains  along 
2Tth  or  28th  Ave.,  from  Miller  Park  to  Lake 
St. 

New  Jersey. 

©Contracts  for  the  construction  of  a  con- 
crete reservoir,  with  a  capacity  of  2,000,000 
gals.,  and  the  purchase  and  laying  of  pipe, 
valves  and  other  necessary  adjuncts  to  com- 
plete the  South  Orange,  N.  J.,  municipal  water 
plant  have  been  awarded  by  the  Board  of 
Trustees  of  South  Orange  to  the  Deitz  En- 
gineering Co.  of  New  York  City  at  $24,900. 
The  reservoir  will  be  located  on  the  mountain- 
side, on  South  Orange  Ave.,  opposite  West 
End  road. 

New  York. 

•I«Bids  will  be  received  until  2  p.  ni.,  July  29, 
by  H.  S.  Thompson.  Commissioner,  Water 
Supply,  Gas  and  Electricity.  Park  Row  Bldg., 
New  York  City,  for  furnishing,  delivering  and 
laying  water  mains  in  1st,  -Jth  and  Park  .A.ves., 
in  E.  23d,  E.  24th,  E.  25th.  E.  29th,  E.  84th, 
E.  93d  and  Exterior  Sts.,  Borough  of  Man- 
hattan. The  time  allowed  for  doing  and  com- 
pleting the  entire  work  is  200  consecutive 
■working  days.  The  security  renuired  is  $50,000. 

The  commission  of  engineering  experts  en- 
gaged by  the  city  of  Buffalo.  N.  Y.,  to  inspect 
the  ruins  of  the  pumping  station  at  the  foot 
of  Porter  Ave.  and  to  make  recommendations 
for  rebuilding  it  has  submitted  its  report  to 
the  corporation,  council. 

An  election  is  to  be  held  in  Batavia,  N.  Y., 
shortly  for  the  purpose  of  voting  the  neces- 
sary funds  for  the  purchase  of  a  pump,  erect- 
ing a  foundation  for  the  pump,  piping  and  for 
building  a  station. 

The  city  officials  of  Fulton,  N.  Y.,  contem- 
plate connecting  Keller  Springs,  the  city's 
present  water  supply,  with  Johnson  Springs. 
City  Engineer  Clayton  Hill  has  estimated  the 
■cost  of  connecting  the  two  springs  at  $50,000. 
John  E.  Boland  is  Mayor. 

North  Dakota. 

Frank  E.  Corson  of  Fargo,  X.  Dak.,  repre- 
senting a  utility  company,  has  been  granted 
a  30-year  franchise  by  "the  town  of  Devils 
Lake,  N.  Dak.,  for  operating  a  light,  telephone 
and  waterworks  plant  in  that  town.  The 
Devils  Lake  Improvement  Co.'s  plant  will  be 
taken  over. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Aug.  2, 
by  J.  C.  Steincke,  Clerk,  Village  of  Notting- 
ham. O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  water 
mains  in  Ashley  Ave.,  from  Gardner  Rd.  to 
Milton  St. :  Clyde  Ave.,  from  Gardner  Rd.  to 
Cut  Rd. ;  Esmond  Ave.,  from  Gardner  Rd.  to 
Cut  Rd. ;  Dillewood  PI.,  from  Dille  Rd.  to 
North  End ;  Gien  St.,  from  Gardner  Rd.  to 
Powers  St. ;  Hilton  Ave.,  from  Gardner  Rd. 
to  Cut  Rd. ;  Hill  St.,  from  Gardner  Rd.  to 
Glen  St. ;  Miller  Ave.,  from  Gardner  Rd.  to 
Cut  Rd. ;  Milton  St.,  from  Ashley  .A.ve.  to  Ros- 
well  Ave. ;  Nelson  Ave.,  from  Gardner  Rd. 
to  Cut  Rd. ;  Ormond  Ave.,  from  Gardner  Rd. 
to  Cut  Rd. ;  Powers  St.,  from  Gardner  Rd. 
to  Glen  St. ;  Preston  Ave.,  from  Gardner  Rd. 
to  Cut  Rd. ;  Roswell  Ave.,  from  Gardner  Rd. 
to  Milton  St. :  Wood  St.,  from  Gardner  Rd.  to 
■Glen  St.,  in  accordance  with  the  form  of  con- 
tract, plans  and  specifications  on  file  at  the 
office  of  the  undersigned,  and  at  the  office  of 
J.  B.  Davis  &  Son,  engineers,  207  The  Arcade, 
•Cleveland,   O. 

Oregon. 

®The  Water  Board  of  Portland,  Ore., 
Frank  T.  Dodge,  Superintendent,  on  July  12, 
awarded  the  contract  for  furnishing  GO.OOO 
lbs.  of  pig  lead  for  the  sum  of  $3,090  to  Crane 
Co.,    and    the    contract    for    constructing    the 


concrete  reservoir  on  Mt.  Tabor  to  Giebisch 
&  Joplin  at  $7,101.  The  Hesse-Martin  Co.  se- 
cured the  contract  for  furnishing  the  depart- 
ment with  500  cast  iron  gate  boxes  for  $1,300. 
Plans  have  been  formulated  in  Bend,  Ore., 
for  the  construction  of  a  waterworks  system 
at  an   estimated  cost  of  $300,000. 

Pennsylvania. 

^Bids  will  be  received  until  2  p.  m.,  July 
30,  by  Dr.  S.  G.  Dixon,  Commissioner  of 
Health,  Pennsylvania  Department  of  plealth. 
Harrisburg,  Pa.,  for  the  construction  of  two 
steel  water  tanks.  One  tank,  85,000  gals,  ca- 
pacity, will  be  located  near  Cresson,  Cambria 
County,  Pa, ;  the  other,  300,000  gals,  capacity, 
will  be  located  near  Mont  Alto,  Franklin 
County,  Pa.  Proposals  may  be  submitted  upon 
either  or  both  tanks.  Plans  and  specifications 
may  be  obtained  at  the  Philadelphia  office  of 
the  Department  of  Health,  1900  Race  St.,  or 
the  Harrisburg  office  by  depositing  $25.00, 
which  will  be  returned  upon  receipt  of  same 
in  good  condition. 

®The  Mercer  Water  Co.,  Mercer,  Pa.,  has 
awarded  the  contract  to  the  New  York  Water 
Main  Cleaning  Co.,  for  cleaning  its  mains 
from  the  pumping  station  to  the  bottom  of  the 
reservoir,  about  700  ft.  in  all. 

The  City  Council  of  Johnson,  Pa.,  is  re- 
ported to  be  formulating  plans  for  the  pur- 
chase of  the  present  waterworks  system. 

An  ordinance  has  been  introduced  in  the 
Common  Council  of  Reading,  Pa.,  to  meter 
all  properties  where  there  is  an  unnecessary 
waste  of  water,  also  an  ordinance  providing 
that  the  water  fire  service  in  all  properties  be 
controlled  by  meters. 

It  is  probable  that  the  question  of  installing 
a  municipal  light  and  water  plant  in  the  town 
of  Camp  Hill,  Pa.,  will  be  submitted  to  the 
voters  of  the  town  at  the  November  election 
for  their  decision. 

South  Dakota. 

The  Kadoka  Water  Supply  &  Ice  Co.,  Ka- 
doka,  S,  Dak.,  has  been  incorporated  with  a 
capital  stock  of  $'25,000,  with  the  purpose  of 
supplying  that  town  with  a  water  system. 

Tennessee. 

Percy  Galbreath  of  Memphis,  Tenn.,  who 
recently  purchased  100  acres  of  deeply  wooded 
land  on  Poplar  pike,  half  way  between  Mem- 
phis and  Collierville,  plans  the  construction  of 
a  small  waterworks  plant  near  the  center  of 
the  pronerty.     An  engineer  has  been  employed. 

Texas. 

The  citizens  of  Winnsboro,  Te.x.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $'23,000  for  the  installation  of  a 
waterworks  system. 

The  City  Commission  of  Sulphur  Springs, 
Tex.,  will  install  a  modern  pumping  station 
on  White  Oak  Creek  two  miles  north  of  the 
city,  where,  under  direction  of  engineers,  a 
system  of  locks  and  dams  will  be  built  suf- 
ficient to  impound  from  15,000,000  to  20,000,000 
gals,  of  water  at  that  point.  From  there  it 
will  be  carried  through  an  8-in.  main  to  Lake 
Coleman,  in  the  city  limits.  Bonds  to  the 
amount  of  $80,000  were  recently  issued  for 
the   work. 

The  Commercial  Club  and  City  Council  of 
Pecos,  Tex.,  recently  held  a  joint  meeting  to 
discuss  plans  for  a  new  water  system.  The 
citizens   are   in   favor  of  its   installation. 

The  City  Commission  of  Dallas.  Tex.,  has 
granted  Commissioner  Nelms  authority  to 
purchase  600  water  meters  for  immediate  use 
The  meters  arc  to  be  used  for  installation 
between  the  time  of  their  arrival  and  the  pur- 
chase of  other  meters  from  the  fund  of  $;i5,llOi) 
set  aside  for  buying  meters  by  this  year's 
budget. 

The  Sunset  Hci.ghts  Water,  Light  &  Power 
Co.,  Sunset  Heights,  Harris  County,  Tex.,  has 
been  incorporated  with  a  capital  stock  of  $20.- 
000.  The  incorporator  are:  Richard  Rodg- 
ers,  B.  R.  Hardin  and   C.  G.  Daugherthy. 

Vermont. 

The  City  Council  of  St.  .-Mbans,  Vt.,  D.  F. 
McCarthy,  City  Engineer,  rejected  all  bids  re- 
ceived  July    1    for   the    construction     of     an 


earthen  dam  and  reservoir  and  laying  about 
three  miles  of  12  and  15-in.  water  pipe.  The 
work  also  included  two  smaller  dams,  gate 
house  and  appurtenances,  6,500  ft.  of  15-in. 
tile  pipe  and  11,500  ft.  of  12-in.  cast  iron  pipe. 
The  lowest  bid  was  $25,079,  submitted  by  the 
Crandall  Engineering  Co.,  of  Boston,  Mass. 
New  bids  will  shortly  be  asked. 

Virginia. 

®The  Newport  Construction  &  Engineering 
Co.,  Newport  News,  Va.,  has  been  awarded  the 
contract  by  the  Board  of  Town  Commission- 
ers, Carthage,  N.  C,  for  the  construction  of  a 
complete  system  of  waterworks  and  a  system 
of  sewerage  in  Carthage,  at  $31,224.  Bids  were 
opened  July  16  by  W.  G.  Jennings,  Secy. 

The  local  board  of  the  Seventh  Ward,  Nor- 
folk, Va.,  has  taken  up  plans  to  extend  the 
city's  water  mains  through  that  ward,  at  a  cost 
of  about  $20,000.  In  addition  it  is  proposed 
to  spend  about  $40,000  in  extending  the  sew- 
erage system  and  building  sidewalks. 

The  finance  committee  of  the  City  Council, 
Portsmouth,  Va.,  has  reported  favorably  the 
issuing  of  the  $600,000  worth  of  bonds  for  the 
erection  and  installation  of  the  municipal 
water  system. 

Washington. 

The  Industrial  Development  Co.,  Harry  J. 
Neely,  President,  plans  the  installation  of  21 
miles  of  water  pipe  in  the  town  of  Irvin, 
Wash.,  P.  O.,  Trent,  Wash.  The  water  is  to 
be  used  for  irrigation  and  domestic  purposes. 
The  water  will  be  piped  over  the  entire  951 
acres  that  have  been  plotted  in  Millwood. 

Wm.  D.  Perkins,  Alaska  Bldg.,  Seattle. 
Wash.,  has  been  granted  a  franchise  for  a 
period  of  25  years  by  the  Board  of  King  Coun- 
ty Commissioners  for  the  construction  and 
operation  of  a  water  system  in  the  Richland 
Highland  and  vicinity. 

West  Virginia. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
8,  by  City  Council,  Parkersburg,  \\'.  Va.,  for 
the  furnishing  of  the  specified  material  and 
the  performance  of  labor  in  the  construction 
of  a  6,000,000-gallon  reinforced  concrete  circu- 
lar reservoir  located  on  Boreman  Hill,  near 
said  city,  in  accordance  with  the  plans  and 
specifications  therefor,  which  may  be  seen  at 
the  office  of  the  City  Clerk  in  Parkersburg, 
W.  Va.,  and  also  at  the  office  of  L.  E.  Chapin, 
Engineer,  101"  Frick  Building,  Pittsburgh,  Pa. 
Copies  of  the  specifications  and  plans  may  be 
had  by  prospective  bidders  on  application  to 
the  Engineer,  encIosin.g  a  money  order  in  the 
sum  of  $5,  which  sum  will  be  refunded  on  the 
return  of  the  specifications  and  plans  to  the 
Engineer  on  or  before  the  15th  day  of  .'August, 
1912.  Each  proposal  shall  be  accompanied  by 
a  certified  check  on  a  Parkersburg  bank,  pay- 
able to  the  order  of  Frank  Good,  Citv  Clerk, 
in  the  sum  of  $1,000. 

Wisconsin. 

A  special  election  is  to  be  held  in  White, 
Wis.,  on  July  30  for  the  purpose  of  voting 
on  the  question  of  purchasing  the  waterworks 
system. 

®The  Board  of  Water  Commissioners  of 
Kenosha,  Wis.,  has  let  the  contract  for  the 
building  of  the  proposed  concrete  settlin.g  well 
to  Charles  Payne  of  Waukegan,  III,  at  $6,569. 
The  contract  also  includes  the  furnishing  of 
all  equipment  for  the  well. 

The  citizens  of  Iron  River,  Wis.,  on  July 
22  voted  on  the  proposition  to  bond  for  $15,- 
000  to  extend  the  waterworks  system. 

Wyoming. 

The  City  Trustees  of  Rawlins,  Wye,  at  a 
meeting  on  July  8  passed  a  resolution  to  ask 
for  a  bond  issue  of  $30,000  to  pay  for  exten- 
sions and  betterments  of  their  water  system. 
The  work  to  be  done  is  as  follows :  4,900  ft. 
of  10-in.  cast  iron  pipe;  4.200  ft.  of  (i-in.  cast 
iron  pipe ;  5  10-in.  gate  valves ;  3  6-in.  gate 
valves,  and  one  steel  reservoir  of  500,000  gals, 
capacity.  Plans  and  specifications  are  being 
drawn  by  City  Engineer  J.  R.  E.  Turpin  and 
bids  will  be  asked  for  immediately  after  the 
election  which  takes  place  Aug.  6. 


•J« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Canada. 
4*Bids  are  liciiig  received  by  City  Commis- 
sioners, Moose  Jaw,  Sask.,  for  the  drilling  of 
a  3,000-ft.  gas  well  in  the  cit)-  of  Moose  Jaw. 
and  also  alternative  tenders  for  the  comple- 


tion  of   a  well   which   is  at  the  present  time 
drilled  to  a  depth  of  approximately  1,100  feet, 
and  which  it  is  desired  to  complete  to  a  depth 
of  3,000  feet. 
The  Board  of  Control  of  Toronto,  Ont.,  has 


asked  Premier  James  Whitney  to  consent  to 
the  city  issuing  debentures  to  the  amount  of 
$230,000  for  a  new  36-in.  water  main  from 
College  St.  to  the  reservoir.  R.  C.  Harris  is 
Commissioner  of   Public   Works. 


SEWERAGE    AND     GARBAGE    DISPOSAL 


Alabama.  ■\\'-'    '"  A-h  St.;  Miller  St.,  from   ith  to  12th 

T,,       ...  r  ,,  u         ,-'•.      « 1      u  I  St.;   Pool  St.,  from  N.  Grand  Ave.  to  Yates 

The  cu.zens  of  .\Iabama  O ty,  .^\la.,  have  vot-  g^    ^^^,    extending  to   Walnut   St.;    11th    St., 

ed  the  issuance  of  bonds  in  the  sum  of  $-.0,000  ^^^^    Division    to    Enterprise    St.;    New    St., 

«?s  -nn  "'T?    ""P;i°y«"'^"*^-     Of  this  amount  ^^^^  ^ates  to  Maple  St. ;  Maple  St.,  from  New 

moOO  will  be  used  for  sewerage  system,  $26-  ^^  g^^^  g       g^/^  g^     from  Maple  St.  to  N. 

500   for  water  system  and  $.:,,000  for  a  city  (.^^^„^,  ^^^  .  (-^„^g^  g^^  ^^^^^  ^,lg„  ^^  Vine 

"^"-  .    ,  St.;   Jefferson  St.,   from   13th  to  19th   St. 

Arkansas.  •f'Bids  will  be  received  until  11  a.  m.,  July 

®The    Tonkawa    Con.'^truction    Co.,    Ton-  30,    by    the    Board    of    Local    Improvements, 

kawa.    Okla..    has    been    awarded    the    con-  Chicago.   111.,    Ed.   J.   Glackin,    Secretary,    for 

tract  by  the  Sewer  District  Commissioners,  furnishing  and  delivering  labor  and  materials 

Riissellvillc,    .Ark..    E.    A.    Kingsley.    Little  necessary  to  construct  sewers  in  the  following 

Rock.  .Ark.,   Engineer,  for  the  construction  streets: 
of  a  complete  system  of  sewers,  at  $22,000.  Street.  Leiigth.      Depth.      Size. 

Bids  were  opened  July  2.  W.  l.^th  pi 440  9.5  1% 

r'alifnrnia  Bittersweet   pi 290  6.0  1.0 

«..duiormd.  Carpenter  St 640  10.0  1^ 

The  City  Council  of  Hemet,  Cal.,  has  called  5.  53rd  ave 670  lO.o  114 

an  election  for  .Aug.  3  for  the  purpose  of  vot-  J^;  f/th  ave.V.V.V.: ! ! ! ! ! ! !     670  ui  ly! 

ing  on  the  issuance  of  bonds  to  the  amount  of  N.  54th  ave 670  10.5  1.0 

$40,000  for  sewer  construction.     If  the  bonds  JJ-  5^''^  '^^ ^'^  ""  1% 

carry  work  wmII  begin  early  in   September.  Fairflefd  ave! ' ! '. ! ! ! !: ! ! : ! !     696  lO.i  lii 

The    Citv    Council    of    Pasadena.    Cal..    has  Fairfield  ave 660  9.0  l.o 

started   proceedings   for  the  East   Side  storm  gairfleld  ave 660  9.0  1.0 

water   conduit.     It   will   be   some   time,   how-  Rockwell^sr' .!:  i! ! ! ! : !  i! '     690  110  ly 

ever,    before    the    contract    will    be    awarded.  Rockwell  st!   [.'.'.'.'.'.'.'.'.'.'.[    660  s.'s  1.0 

Heman    Dyer    is    Citv    Clerk  Rockwell  £t 660  9.0  1.0 

The  Hanford.  cai;  Board  of  Trustees  will  ^?')^ ^.:::::::::::::.^^      Hi      r^j 

call  a  bond  election  for  the  purpose  of  raising  W.  63rd  st 670  155  •>  5 

$SOfiM  for  a  sewer  system.     Plans  were  pre-  "^z  ^^^^  ^t 670  15.0  2.0 

pared   some  time  ago  by   Engineers  Sloan  &■  ^;  1^  ^[[-[[[[--[Ifl^  lU  U 

Kobson   of    San   Francisco.  California  ave 690  10  0  IH 

_,    ,  ,  California  ave 660  S.5  1  .'0 

Colorado.  California   ave 660  9.0  10 

■nr-ii-         p     <-  o    ^  r  T^  „  California  ave 670  110  1^4 

WiMiam   S.   Sweet  &:  C.x,  of  Denver,   Colo..  TV'ashtenaw  ave 690  110  l2 

nave    purchased    the    $12.5,000    bond    issue    of  Washtenaw  ave 660  9.0  l.o 

the  city  of  Grand  Junction.  Colo.,   for  sewer  ^■iS^H'i^lZ  lit  ! '  i ! ! :  i ; '    III  iH  [i! 

work,  subject  to  the  ratification  of  the  voters  X.  4lst  ct 740  70  lo 

of  the  city.  N  41st  ct 6OO  .q  5  in 

Connecticut  Selwyn  ave 620  7.0  1.0 

v^uiiiiccilLUt.  India  St 670  8  0  10 

®The  Camden   Iron   W.irks    Camden    N    T  T^araday  ave. 640  S.o  llo 

1    ,  ,  J    J    ,  "^».  <.,<iimien,   i\.  j..  L  nnamed  street 300  S 'i  iv. 

has  been  awarded  the  contract  by  the  Board  of  N.  42nd  ave ! !    260  70  10 

Contract    &    Supply   of    Hartford,    Conn      To-  Tajman  ave 690  gio  114 

seph  Buths,  Secy.,  for  furnishing  and  erecting  ?|  j^lS  tve 66O  U  J'S 

pumping  equipment  for  the  East  Side  Sewage  Talmin  He.  :::::: 670  u'"  iv 

pumping   station,   at   $.32,SO0.     The   work    in-  "^'^  =' '..1,350  m's  i* 

dudes    four    centrifugal    pumps    and    electric  Campbellave  6?o  li  ^ 

yi°,^I*      .     acces.sories,  combined  capacity  of  Maplewood  ave.' ■.■.■.'.::  i!'     670  90  in 

.53.000    gals,    per   minute.      Bids    were    opened  Rockwell  st 670  9.5  lio 

II,'''   •»«  u-  ^^^r.^  ,    '^^^    '^°^^    includes    manholes    and    eatch- 

John    Monnachio.   at   $6,296,   submitted    the  basins. 

iTH^nrt^nnV^""'',"^  ?"'"''  ^  Supply  Indiana, 

of    Hartford,   Conn.,    for  the  construction   of  jumA         n  1 

the    sexvers    m    Kilbourn,    Front   and    Temple  ^n  V  P   ''"'i'  'f  J'^'^'^'^"!  """'  2  p.  m.,  July 
Sts.,  a  distance  of  about  'OOO  ft  ■     -    '^°^'"'^  "^  Trustees,  Knox,  Ind..  for  the 

.  ■  ■  construction  of  a  sewer  in  the  town,  estimated 

Illinois.  to   require   an   expenditure   of   $20  700 

+Bids  will  be   received  by  the  Board   of  p®Pt   P°u"'    °^    ^,"''''''    ^°'^^'  °f    South 
Local     ImDrovcmcnts.     Chicago      111       Ed-  ■  ■  awarded  the  contract  for  the 

ward   J.   Glackin,  Secretary,  until   11  'a    m  ™"st/"c'ion  of  a  trunk  sewer  on  South  Main 

July    30,    for    furnishing    labor.    materiaTs,'  ^Vh°  t"^""^  P'JT'  ^\^^/^-^- 

etc.     necessary    to    construct    house    drains  „  !,    r"  "^  Ho^jart.  Ind.,  is  having  plans 

in  the  following  streets:     La  Fayette  Ave  P'^'^P^^a    ft"-    the    installation     of     a     $60,000 

Laurence  Ave.,  Leland  Ave.,  Saginaw   Ave'  '"-f^f  o ''^T'  . 
an. I  .10th  St.                                  :5aginav\   A^e.  The  Board  of  Public  Works  of  South  Bend 

-•■T:,,-    Board    of    Loc.il    Improvements    of  iT"  ^^^^  .■;""«■•";«'  f  '■solution  asking  that  a 

Ncrn-..-d.  Ill    has  awarded  the  contract  for  the  m! '„  'p         ^     'A""H     l'^^""'    ''<=    instructed 

sewer  on  Mam  St..  which  is  to  extend   from  Z:^^    Bowman    Creek    from    the   Sample    St. 

Mulberry  St.  to  Willow  St.,  to  Roy  L    Wil-  °"/'&?,to  the  western  extremity  of  the  creek 

''ams.  City   Engineer  Wm.   S.   Moore  has  estimated 

Sewers  are  to  be  placed  in  Springfield    111  '"t,"^"*'  °f  ^^^  sewer  at  $1.'-)0,000. 

this    .urnmer.    as    follows:      Vine    St.,    from  T,,'.    %     p    w"Vk  ^A""f''  ,  "^     Shelbyville, 
Henrietta   lo  Walnut   St.;    Pasfield   St     from  :         ^-   ^{^'''''   ^lerk,   failed  to  let   the 

Canedy  to  Scarritt  St. ;  Hth  St..  from  Ridgebl  TTT   °"  J"'^'^'  ^"'^  '''<=   ^""^truction 

to  Easttnan  Ave.:  2d  St..  from  Laurel  to  Ash  °:L     f^^"..P"'"P'ng    station    and    installa- 

St.:   Lnion  St..   from  2d  to  3d  St  ;   16th   St  u  machinery,  and  new  plans,  etc     will 

from  Unurel   St    to  S.  Grand    Ave-   14th  St  Prepared   at   once. 

froin   Laurel    St^  to   S    Grand   Ave.:   Middle  lowa 

+  .nd.cates  work  now  open  for  bids,    ©indicates  a  contract 


for  the  construction  of  sanitary  sewers  in 
the  following  streets  and  sewers :  District  No. 
1 — From  the  intersection  of  M.  St.  and  Ave. 
B,  West  Fort  Dodge,  west  to  K  St.,  on  K  St. 
to  a  point  50  ft.  from  Ave.  C.  District  No. 
2— From  1st  Ave.  S.  and  19th  St.  E.  on  1st 
Ave.  to  a  point  200  ft.  east  of  21st  St.  Dis- 
trict No.  .3— From  5th  Ave.  S.  and  16th  St. 
south  on  16th  St.  to  6th  Ave.  S.  District  No. 
4— From  6th  Ave.  S.  and  loth  St.  .south  195 
ft.  District  No.  5— From  20th  St.  and  3d 
Ave.  S.  east  to  a  point  150  ft.  east  of  the 
east  line  of  21st  St. 

®The  City  Council  of  Cedar  Falls,  la.,  has 
awarded  the  contract  for  4,.3-50  ft.  of  sanitary 
sewer  to  the  Black  Hawk  Construction  Co.,  of 
Waterloo,  la.,  at  $3,396. 

®E.  C.  Armstrong  has  been  awarded  the 
contracts  for  laying  sanitary  sewers  on  W. 
6th  St.  and  on  W.  20th,  Ross  and  West  St.. 
in  Sioux  City,  la.,  at  $0.48  and  $0.48V4  per 
ft.,  respectively.  Concrete  manholes  will  cost 
$37.50. 

Kansas. 

®The  Concrete  Construction  &  Engineer- 
ing Co.,  lola,  Kans.,  has  been  awarded  the 
contract  by  the  city  of  Independence, 
Kans.,  for  the  construction  of  settling  ba- 
.■^in  No.  1,  SO  ft.  in  diameter  and  60  ft.  in 
height,   at   $9,600.     Bids  were   opened   July 

®McEIvain  &  Ramsey,  McPherson, 
Kans..  were  awarded  the  contract  for  con- 
structing sewers  in  District  No  2  Mc- 
Pherson, Kans.,  July  IS,  as  follows:  2,890 
ft.  IS-in.  pipe,  vitrified,  $0..36  laid  with  Y's: 
.3.300  ft.  12-in.  pipe,  vitrified,  $0.28  laid  with 
Y's;   1.140  ft.   10-in.  pipe,  vitrified,  $0.21   laid 

^".•"c,/,'-.  ^^.•^^*^  f*-  S-'"-  pipe-  vitrified. 
$0,151/'  laid  with  Y's;  16  flush  tanks  (a>  $55 
each;  68  manholes  @  $27..S0  each;  8  lamp- 
holes  (5}_  $6  each;  7  cu.  yds.  concrete  @  $8 

fifr  •''''■<^ooo°^  ''";  ^*-  <^^"vation  and  back- 
filling $0.08  per  ft..  0-4  ft.  deeo;  S,600  lin. 
ft  excavation  and  backfilling,  $0.12  per  ft 
4-6  ft^  deep;  4J70  lin.  ft.  excavating  and 
backfilling,  $0.17  per  ft.,  6-8  ft.  deeo;'  7  510 
\["-  o-,.f ''/''"'?*'""  =>"''  backfilling,  $0.25  per 
•/K'^r*,r''"1-JF9"  ''"■  f'-  excavation 
■■!oco''r'''''5"'"°'  5°-^-^  P'^''  f*-  10-12  ft.  deep: 
4.UbU  lin.  ft.  excavation  and  backfilling,  $0.45 
per  ft  12-14  ft.  deep;  4,10S  lin.  ft  34-in. 
wrought  iron   galvanized  pipe  laid   in   place 

In'J  r  ,]^"'^^^°""^'^*'""^'  per  ft-  S0.13: 
60  ft.   of  16-m.  C.  I.  pipe  in  place  $2  ner  ft 

Tot.-,l.  $19,191.  Totals  of  other  bids*^ were 
nn'  «'-.'^'V.,J""t''^'^='  Construction  Co.. 
K.I.-  l4-lnA-.o'  ^7°"  &  Peterson,  Salina 
Kans..  $23.S04,40-  Marshall  Bros  Los  Ani- 
mas, Co!.,  $31,692.80:  Chas.  T  Derr  Ok"a- 
homa  City,  Okla.,  $20,655.95;'  McGuire  & 
Manton.    Leavenworth,    Kansas.    $22.302  60- 

^9o''q1,'1'o°'-^^°"-   ^°u'   ^^''"'^^   City.   Kans. 
$29,962.80;    E.    M.    Eby.   Wcllinirton.    Kans.. 

J.    McKinzie.    Webb     City. 

H.   A.    Rowland.    City   Engi- 


$19,962.80:     A 
Mo.,  $22,900. 
neer. 


Kentucky. 


ten^c-^"""f  ?;  '*"?'  ,'"°'^'"«  ^^  >'i<^  further  ex- 
taken  at  a  recent  meetine  of  the  Board  of 
Directors  of  the.  Louisville,  Kv  Board  of 
make  a  "i  •^°'""1'«?^  ^^s  been  "appointed  ?o 
make  a  thorough  investigation.  George  L 
Danforth  ,s  President  of  the  Board        ^ 

Ihe    Soiith    Glasgow    Sewerage    Co      Glas- 
gow, Ky.,  has  been  incorporated  wiTh'a  cani 

W  Tefw^''^-  ^'^  "--P-a^rs  a^re'^L 
\V.  Gee,  W.  H.  Honneycut  and  P.  W.  Holman. 

let  recently. 
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Louisiana. 

The  officials  of  ^Morgan  City,  La.,  will  call 
for  bids  during  August  for  furnishing  of 
material  for  the  building  of  the  $80,000  sew- 
erage system  and  water  works  system. 

Maryland. 

A  delegation  of  Rockville,  Md.,  citizens, 
headed  by  William  T.  S.  Curtis,  chairman,  re- 
cently appeared  before  the  County  Commis- 
sioners, Rockville,  and  gave  formal  notice  of 
the  organization  of  a  sewerage  commission, 
with  representatives  from  Prince  Georges  and 
Montgomery  counties,  to  co-operate  with  the 
U.  S.  Government  in  providing  adequate  sew-- 
erage  facilities  for  the  sections  of  the  two 
counties  adjacent  to  the  District  of  Columbia. 

Massachusetts. 

®The  officials  of  the  town  of  Brookline, 
Boston,  Mass.,  have  let  the  contracts  for  the 
construction  of  sewer  and  surface  water  drain 
in  Lee  St.,  to  T,  J.  Kelley  for  both  sections 
1  and  2;  section  1  for  $12,250,  and  section  2 
for  $14,0-59. 

®Bruno  &  Petitti,  18  Tremont  St.,  Bos- 
ton, r^Iass.,  have  been  awarded  the  con- 
tract by  the  Board  of  Sew'age  Disposal 
Commissioners,  3S2  Main  St.,  Fitchburg. 
Mass.,  for  the  Construction  of  Section  4 
of  the  main  intercepting  sewer,  being  3.245 
ft.  of  36-in.  cement-concrete  sewer,  at  $28.- 
546.  Bids  were  opened  July  11.  Contract 
was  awarded  July  18.  David  A.  Hartwell 
is    Chief   Engineer. 

Michigan. 

•{•Bids  will  be  received  until  9  a.  m.,  Aug. 
3,  by  Sol.  Beauparlant,  City  Clerk,  Iron 
Mountain,  Mich.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construc- 
tion of  sewers.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

®James  A.  McKay  of  Clare.  Mich.,  has 
been  awarded  the  contract  by  the  village  of 
Lowell.  Atich.,  H.  J.  Taylor,  Mayor,  for 
the  construction  of  six  blocks  of  sewers  at 
$2,479.     Bids  were  opened  July  15. 

®The  Citv  Council  of  Ann  Arbor,  Mich., 
lias  awarded  the  contract  for  the  construction 
of  a  sanitary  sewer  on  Church  St.,  to  Hoch- 
rein    &   Reimold,    at   $2,699.     The   sewer   will 

The  city  of  Marshall,  Mich.,  is  considering 
a  system  of  storm  sewers,  at  an  estimated 
cost  of  $25,000.  The  matter  of  raising  the 
necessary  funds  will  doubtless  be  referred  to 
the  taxpayers. 

extend    from    Roosevelt    .-\ve.    to    East    Uni- 
versity .^ve. 

The  City  Council  of  Kalamazoo,  Mich.,  has 
appropriated  $200  for  a  survey  of  Portage 
Creek  and  the  preparation  of  a  profile  under 
the  direction  of  the  city  engineer  for  the  con- 
struction of  an  intercepting  sewer  to  carry 
sewage  below  the  city  before  emptying  into 
the  river. 

The  city  of  Flint,  Mich.,  will  endeavor  to 
tuild  the  Parkland  storm  sewer  this  year. 
Plans  are  now  being  prepared  by  City  Engi- 
neer  H.    E.   Terry. 

Minnesota. 

®E.  T  Webster,  437  Beacon  .A.ve.,  St. 
Paul,  Minn.,  has  been  awarded  the  con- 
tract by  the  city  of  Thief  River  Falls, 
Minn.,  W.  H.  Quist,  City  Clerk,  for  the 
construction  of  sewers,  at  $14,986.  The 
approximate  amount  of  work  to  be  done  is 
as  follows:  6.100  cu.  yds.  of  earth  excava- 
tion: 2.560  lin.  ft.  of  12-in.  sewer  pipe  in 
sand;  60  lin.  ft.  of  4-in.  sewer  pipe  in  sand; 
4.290  lin.  ft.  of  8-in.  sewer  pipe  in  sand: 
20  4-in.  slants.  4-in.  bends  and  plugs,  16 
manholes,  1  septic  tank,  and  5  lampholes. 
Bids  were  opened  July  16. 

Engineer  Stillman  has  presented  plans  and 
specifications  to  the  City  Council  of  Hibbing, 
Minn.,  for  the  sewer  diversion  and  outlet 
together  with  an  estimate  of  the  cost,  at 
■$52,062. 

Missouri. 


and  the  extensions  of  the  main  sewers  of  the 
city  shortly.  Plans  and  specifications  for  the 
work  were  prepared  by  I^nginecr  W.  H. 
Schreiber  of  Springfield.  The  w-ork  will  cost 
approximately  $70,000.  Alexander  Potter  of 
New  York  City  will  supervise  the  engineering 
work. 

Nebraska. 

The  Mayor  and  City  Council  of  Tecumsch, 
Nebr.,  have  decided  upon  a  proposed  sewerage 
district,  in  which  it  is  expected  to  proceed  in 
the  laying  of  laterals  and  making  connec- 
tions with  sewer  mains.  The  proposed  dis- 
trict comprises  a  considerable  part  of  the 
city,  including  the  square,  business  portion, 
and  extending  nortli  for  several  blocks,  taking 
in  the  school  buildings,  etc. 

New  Jersey. 

®The  Board  of  Public  \\'orks  of  Newark, 
N.  J.,  has  awarded  the  contract  for  the  con- 
struction of  two  sections  of  the  Vailsburgh 
storm  sewer  to  O'Gara  &  Maguire,  at  $81,790 
for  the  first  section  and  $-55,270  for  the  sec- 
ond  section. 

The  New  Jersey  State  Board  of  Health  on 
July  23  inspected  the  proposed  site  of  the 
Imhoflf  sewage  disposal  plant  for  Orange, 
East  Orange  and   Montclair. 

New  York. 

®The  Board  of  Contract  &  Supply  of  Al- 
bany, N.  Y.,  has  awarded  the  contract  for  the 
construction  of  a  santary  sewer  on  Third 
St.,  from  the  D.  &  H.  tracks  to  the  Hudson 
river,  to  William  King  &  Co.,  at  $16,000. 

®The  Common  Council  of  Auburn,  N.  Y., 
has  let  a  contract  for  a  sanitary  sewer  in  Lake 
Ave.  and  Swift  St.,  as  far  as  Burt  Ave.,  to 
Jesse  D.  Tuller,  at  $5,073.  A  contract  for  a 
storm  water  sewer  in  Chase  St.  was  awarded 
to  Michael  H.  O'Hora  at  $1,687. 

®The  Schroeder-Hicks  Contracting  Co.  has 
been  awarded  the  contract  by  the  Board  of 
Contract  &  Supply  of  Rochester,  N.  Y.,  for 
the  completion  of  Contract  No.  6  of  the  sew- 
age disposal  system.  The  original  contract 
amounted  to  about  $123,778. 

The  Village  Trustees  of  Albion,  N.  Y., 
recently  held  a  meeting  to  take  action  on  the 
request  of  the  Albion  Sewer  Commissioners 
to  put  to  a  vote  of  the  taxpayers  the  proposi- 
tion to  bond  the  village  for  a  sum  not  to 
exceed  $170,000  or  not  less  than  $1.30.000  for 
a  municipal  sewer  system  for  the  village. 

The  Borough  Council  of  Montrose,  N.  Y., 
has  decided  to  build  disposal  plants  at  the  out- 
lets of  the  sewers.  Engineer  Barry  Searle 
has  been  engaged  to  draw  plans  for  two 
tanks,  the  larger  one  having  a  capacity  of 
180,000  gals.,  with  three  compartments,  op- 
erating the  siphon  system. 

Commissioner  of  Public  Works  Wallace 
Greenlach  of  Albany,  N.  Y.,  has  purchased  75 
acres  of  land  on  Westerlo  Island  as  a  site 
for  the  sewage  disposal  plant,  which  will  be 
the  terminal  of  the  proposed  intercepting 
'sewer.  An  appropriation  of  $300,000  has 
been  made  for  the  sewer  and  land. 
North  Carolina. 
®G.  Jaeger,  Rich  Hill,  Mo.,  has  been 
awarded  the  contract  bv  the  city  of  Mon- 
roe, N.  C,  P.  H.  Johnson,  City  Clerk,  for 
the  construction  of  a  complete  sewer  sys- 
tem, at  $24,000.  In  addition  to  the  above 
'he  city  let  additional  work  wdiich  will 
make  the  price  about  $28,000.  Bids  were 
opened  July  15. 

Ohio. 
4«Bids  will  be  received  until  noon.  July  24, 
by  Director  of  Public  Service,  Bucyrus,  O., 
for  the  construction  of  a  tile  sewer  with  nec- 
essary appurtenances,  catch  basins,  manholes, 
etc.,  in  Gay  St.  F.  L.  Niederheiser  is  City 
Engineer. 

^•Bids  will  be  received  until  noon,  Aug.  14, 
by  Ohio  State  Board  of  .Agriculture,  .-\.  P. 
Sandles,  Secy.,  Columbus,  O.,  for  furnislimg 
all  material  and  the  performance  of  all  labor 
necessary  to  construct  a  sewerage  system  and 
appurtenances,  and  a  sewage  disposal  plant 
at  the  State  Serum  Farm,  in  l,icking  County, 
13  miles  from  Columbus,  Ohio,  in  accordance 


The  City  Council  of  Springfield,  Mo.,  plans 
to  start  definite  plans  for  beginning  the  work 
■of  constructing  the  two  sewage  disposal  plants 

^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently 


with  plans  and  specifications  prepared  by  A. 
Elliott  Kimberly,  Sanitary  Engineer,  8  East 
Long  St.,  Columbus,  Ohio,  and  on  file  at  the 
offices  of  the  .-Xuditor  of  State. 

4«Bids  will  be  received  until  noon,  July  24, 
by  Director  of  Public  Service,  Bucyrus,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  improving  a  certain  portion  of  the 
Sandusky  .\ve.,  Emerson  St.,  Maple  St.  and 
the  alley  between  Dudley  and  Park  Sts.  by 
constructing  thereon  a  tile  sewer,  together  with 
the  necessary  manholes,  catch  basins  and  house 
pieces.     F.  L.  Niederheiser  is  City  Engineer. 

•|«Bids  will  be  received  until  noon,  July  25, 
by  Director  of  Public  Service.  Cleveland,  O., 
for  Sewage  Testing  Station  Contract  No.  2, 
for  the  construction  of  five  frame  buildings 
and  appurtenances.  W.  H.  Kirby  is  Secre- 
tary. 

®Thomas  J.  Scully,  411  Main  St.,  Cincin- 
nati, O..  has  been  awarded  the  contract  by 
the  Public  Service  Department  of  that  city, 
for  the  construction  of  a  sewer  in  Clark  St. 
and  Dalton  .'\ve.,  with  Y  branches,  inlets 
and  manholes,  at  $5,026.  Bids  were  opened 
July  12. 

®Thomas  G.  Chapman  of  Lorain,  O.,  has 
been  awarded  the  contract  by  the  city  of  Can- 
ton, O.,  for  the  construction  of  the  extension 
of  the  Liberty  St.  storm  sewer,  at  $28.98-3. 
Other  bidders  were ;  Wise,  Smith  &  Krabill, 
$30,170;  Downs  Construction  Co.,  $-30,068,  and 
L.   Burd,  $31,572. 

.\uditor  of  State  Fullington,  State  Secretary 
of  Charities  H.  H.  Shirer,  .Architect  George 
H.  Mills  of  Toledo,  H.  W.  Pratt,  Sanitary 
Engineer  of  Cleveland,  and  Engineer  Burke 
of  the  New-  York  Central  Lines,  recently 
visited  the  city  of  Marysville,  O..  for  the  pur- 
pose of  considering  the  installation  of  a  new 
sanitary  sewerage  system  and  locating  the 
switch  for  the  new  women's  reformatory 
building,  which  will  be  erected  in  Marvsville 
at  a  cost  of  $3-50,000. 

Oregon. 

The  citizens  of  Bend,  Ore.,  on  July  20  voted 
the  proposition  of  bonding  the  city  to  the 
amount  of  $6-5,000  for  the  installation  of  a 
sewer  system.  The  cost  of  the  part  of  the 
system  to  be  installed  at  first  is  about  $80,000, 
the  business  district  being  covered.  The  cost 
of  a  system  for  the  entire  town,  which  will 
not  be  needed  for  some  vears,  is  estimated  at 
$278,680. 

Pennsylvania. 

®The  City  Council  of  Erie,  Pa.,  has  awarded 
the  contract  for  constructing  a  12-in.  sewer  in 
15th  St.,  Peach  to  Sassafras  St..  to  Ed.  Dris- 
coll,  at  $1.20  per  ft.  John  McCormick  bid 
$1.25  on  the  work. 

®The  Central  Construction  &  Supply  Co.,  of 
Harrisburg,  Pa.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  that  city,  for  the 
construction  of  sewers  in  the  following  streets : 
Forster,  18th,  Briggs,  Summit,  Mt.  Pleasant, 
Honey  &  Prune. 

®The  City  Council  of  Franklin,  Pa.,  has 
awarded  the  contract  for  the  construction  of 
the  proposed  sewers  on  .■\tlantic  .\ve.  and  1st 
St.,  to  Burns  Bros.,  of  New  Castle,  Pa.,  at 
$1,627  and  $2,-350,  respectively.  Burns  Bros, 
were  also  low  bidders  on  the  Grant  St.  sewer, 
at  $4,294,  but  the  contract  was  not  awarded. 

®Thc  contract  for  the  construction  of  a 
sewerage  system  for  a  part  of  Nazareth,  Pa., 
has  been  awarded  by  the  Borough  Council  to 
John  W.  Heller  of  Newark,  N.  J.,  at  about 
$19,000. 

The  25th  Ward  Board  of  Trade,  Manayunk, 
Pa.,  recently  held  a  meeting  to  consider  meas- 
ures for  the  improvement  of  that  section  of 
the  city  of  Philadelphia.  They  decided  to 
urge  the  Council  to  construct  an  intercepting 
sewer  from  the  Walnut  lane  bridge  along 
Wissahickon  Creek  to  the  city  line.  William 
F.   Dixon    is   President  of  the   Board. 

Borough  Engineer  C.  F.  Hirst  of  Connell- 
ville.  Pa.,  has  placed  a  corps  of  engineers  at 
work  to  survey  for  a  new  storm  sewer  in 
Gibson    and    Francis    .\ves. 

The  voters  of  Collingdale,  Pa.,  have  passed 
the  $40,000  loan  bill  for  improvements  in  the 
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borough.  The  work  will  include  the  installa- 
tion and  construction  oi  a  sewerage  system, 
macadamizing  the  streets  and  other  necessary 
work. 

Tennessee. 

4*Bids  will  be  received  until  2:30  p.  m., 
.'Vug.  7,  by  Board  of  Commissioners,  Tulla- 
homa.  Tenn.,  for  the  construction  of  a 
crmiplete  system  of  sanitary  sewers  based 
upon  the  followinsj  approximate  quantities: 
For  14,U)0  ft.  of  6-in.  sanitary  sewers;  17,- 
850  ft.  of  8-in.  sanitary  sewers:  6,400  ft.  of 
10-in.  sanitary  sewers;  6.650  ft.  of  12-in. 
sanitary  sewers;  25  flush  tanks.  43  standard 
manholes,  2  drop  manholes,  3  septic  tanks. 
The  above  work  will  be  completed  in  ac- 
cordance with  plans  and  si)ecifications  on 
file  after  July  25  in  the  office  of  the  Board 
of  Commissioners,  in  the  city  of  Tulla- 
homa.  Tennessee,  and  also  in  the  office  of 
the  Consiiltin(»  Engineer.  R.  C.  Huston,  Ex- 


change Building,  Mcmiihis,  Tennessee. 
Each  proposal  must  be  accompanied  by  a 
certified  check  in  the  sum  of  $1,000.  made 
payable  to  the  Secretary  of  the  Board  of 
Commissioners. 

Wisconsin. 
•{•Bids  will  be  received  until  4  p.  m.,  Aug.  2, 
by  City  Clerk,  Kaukauna.  Wis.,  for  the  con- 
struction of  the  following  Sewer  Districts : 
On  Metoxen  Ave.,  from  10th  St.  148  ft.  north, 
to  be  rebuilt,  .^.nd  a  sewer  from  the  inter- 
section of  Metoxen  Ave.  and  10th  St.,  north- 
erly on  what  is  known  as  Spring  St.  to  the 
alley  on  8th  and  Spring  St.,  thence  north 
through  said  alley  to  connect  with  the  Tth  St. 
sewer,  according  to  plans  and  specifications  on 
file  in  the  ofiice  of  the  City  Clerk.  All  bids 
must  specify  the  price  per  lineal  foot  for  the 
different  size  pipe,  Y  branches  included.  All 
bids  must  be  accompanied  bv  a  certified  check 
of  $100. 


®The  Board  of  Public  Works  of  Janesville, 
Wis.,  has  awarded  the  contract  for  the  con- 
struction of  a  number  of  small  sewer  exten- 
sions to  Olaf  Swennes,  at  $15,365.  Sewers 
will  be  constructed  on  West  Ave.,  from  Jack- 
son to  Travis  St. ;  on  Farnam,  from  8th  St. 
to  West  Ave. ;  on  Denton,  from  9th  to  loth 
St. ;  on  Green  Bay,  from  9th  St.  to  West  Ave. ; 
on  2d,  from  Main  to  State  St.,  and  on 
11th,  from  King  to  Cass  St. 
Canada. 

©Campbell,  Lattimore  &  McMlister,  15 
King  St.,  W.,  Toronto,  Ont.,  have  been 
awarded  the  contract  by  the  Municipal 
Council,  Weston,  Ont.,  for  the  construction 
of  abou.t  9  miles  of  storm  water  sewers, 
4.300  ft.  of  36-in.  concrete  sewer,  at  $74,482. 
J.  H.  Taylor  is  Clerk.  Bids  were  opened 
July  9. 


BUILDINGS.  DOCKS.  DREDGING,  SUPPLIES.  ETC. 


paint  brushes, 
blocks,  vises, 
life  preservers, 
hose,    packing. 


Connecticut. 
•{•Bids  will  be  received  until  3  p.  m., 
Aug.  12,  by  Capt.  A.  E.  Waldron.  U.  S. 
Engineer.  New  London,  Conn.,  for  improv- 
ing Connecticut  River  below  Hartford. 
Conn.,  by  bank  protection  permeable  dikes, 
etc. 

District  of  Columbia. 

^•Bids  will  be  received  until  10:30  a.  m.. 
Sept.  2.  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer.  Isthmian  Canal  Commis- 
sion. Washington.  D.  C,  for  furnishing 
cement   under   Circular  721'. 

•{•Bids  will  be  received  until  10:30  a.  m., 
July    29.    by    Maj.    F.    C.    Boggs.    General 
Purchasing    Officer.    Isthmian    Canal    Com- 
mission. Washington.  D.  C.  for  furnishing 
under  Canal   Circular  720,  testing  machine, 
locomotive    tires,    steel    cable,    chain,    gal- 
vanized  sheet   steel    or   iron,   yellow   metal, 
mule    shoes,    iron   and    steel    washers,    boat 
spikes,  nails,  screws,  tacks,  cotters,  chisels, 
bits,     hammers,     wrenches,     wrench     parts, 
files     butts,     grease     cups, 
machettes,      pliers,     tackle 
forges,      grindstones,    oars, 
steel    tapes,    emery    cloth, 
gaskets,  mop  heads,  asbestos  cement,   sul 
phate    of    copper,    calcium     carbide,    card- 
board, and  bond  paper. 

^•nids  will  be  received  until  11:30  a.  m.. 
July  30.  by  Chief  Signal  Officer.  Washing- 
ton. D.  C.  for  furnishing  about  20,000  ft. 
cable  for  installation  in  the  artillery  dis- 
trict of  Pensacola  and  10,000  ft.  for  the 
installation  of  the  artillery  district  of 
Charleston. 

Georgia. 

^•Bids  will  he  received  until  noon,  .^ug.  1. 
by  Tift  County  Commissioners,  Tifton,  Ga., 
for  the  construction  of  a  court  house  build- 
ing. E.ich  bid  must  be  accompanied  bv  a  cer- 
tified check  for  $3,000.  W.  A.  Edwards,  623 
Candler  BIdg.,  .Atlanta,  Ga.,  is  Architect. 

Illinois. 

•^Bids  will  be  received  by  Ray  Palmer. 
City  Electrician.  Chicago.  111.,  until  11  a. 
m..  July  29th  for  furni'^hing  labor,  tools, 
etc..  necessary  to  construct,  deliver  and 
erect  at  various  locations  on  the  streets 
of  the  city,  street  signs,  brackets  and  posts 
as  follows:  6.000  street  signs,  5.000  street 
sign  brackets.  1,000  street  sign  posts  (quan- 
tities approximate),  according  to  plans  and 
specifications  on  file  at  his  office.  Cash  or 
certified  check  for  5  per  cent  of  proposal 
mu-t  accompany  bid. 

•^^ids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Piiblio  Works.  Chicago! 
III.,  until  1!  a.  m.,  July  30th.  for  furnishing 
labor,  materials,  etc.,  necessary  to  repaint 
and  clean  lirick  walls,  stone  trim,  etc.,  of 
the  14tli  St.  pumping  st.ition.  14th  St.  and 
Indiana   .Ave.,  the  meter  shops  public  bath. 


etc..    according    to    plans    and    specifications 
nn   file  at  his  office. 

Maine. 

•{■Bids  will  be  received  until  6  p.  m..  Julv 
29,  by  A.  O.  Marcille,  Mayor,  Biddeford,  Me', 
for  the  construction  of  a  brick  school  build- 
ing at  that  place.  Plans  and  specifications 
may  be  seen  and  all  information  obtained  at 
the  office  of  Miller  &  Mayo,  Architects,  Fidel- 
ity Bldg.,  Portland,  Me. 

Massachusetts. 

^•Bids  will  be  received  until  11  a.  m., 
Aug.  12,  by  Commanding  Officer,  Water- 
town  Arsenal,  Watertown.  Mass.,  for  the 
construction  and  equipment  of  a  pow-er 
plant. 

Missouri. 

^Bids  will  be  received  until  Aug.  9,  by  F. 
C.  Bonsack,  Pierce  Bldg.,  St.  Louis,  Mo.,  for 
the  erection  of  a  brick  or  concrete  wall  at  the 
Missouri  School  for  the  Blind. 

Nebraska. 

•I-Bids  will  be  received  until  3  p.  m., 
Aug.  28,  by  Oscar  Wenderoth,  Supervising 
Architect.  Treasury  Department,  Washing- 
ton, D.  C.  for  the  construction  of  new 
footings,  miscellaneous  repairs,  etc.,  at  the 
U.  _  S.  Post  Oflice  at  Plattsmouth.  Nebr. 
Ofticial_  advertisement  will  be  found  else- 
where in  this  issue. 

New  Jersey. 

^•Bids    will    be    received    until    11    a     m 
Aug.    8.    by    Maj.    R.    R.    Raymond,    U.    S. 
Engmeer,   Wilmington,    Del.,   for   removing 
wreck  of  deck  scow  J.  E.  King,  lying  sunk 
in  the  Salem  River,  N.  J. 

New  York. 

^Bids  will  be  received  until  3  p.  m.. 
Aug.  30,  by  Oscar  Wenderoth.  Supervis- 
ing Architect,  Treasury  Department, 
Washington.  D.  C,  for  the  construction, 
including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  and 
interior  lighting  fixtures  of  the  LT.  S  Post 
Office  at  North  Tonawanda.  N.  Y.  Official 
advertisement  will  be  found  elsewhere  in 
this   issue. 

^Bids  will  be  received  until  10:30  a.  ni  , 
July  30,  by  Joseph  Johnson,  Fire  Commis- 
sioner, 157  E.  67th  St.,  Borough  of  Man- 
hattan, the  City  of  New  York,  for  furnish- 
ing and  delivering  motor-driven  combina- 
tion chemical  and  hose  wagons. 

Pennsylvania. 

^•Bids    will    be    received    until    11    a     m 
Aug.   15.  by  Col.  J.  G.  Warren,  U.  S    Engi- 
neer.  KufTalo,    N.    Y.,   for   the   con<;truction 
of   concrete   superstructure   on   North   Pier 
Eric  Harbor,  Pa. 

^•Bids  will  be  received  until  S  p  ,>,  (Past- 
ern time),  July  29,  by  School  Board.  Canons- 

4« indicates  work  now  open  for  bids,    ©indicates  a  contract 


burg.  Pa.,  for  the  erection  of  a  high  school 
building ;  also  for  plumbing.  G.  G.  McMil- 
len  is  Secy. 

Texas. 

^Bids  will  be  received  until  noon,  Aug.  5, 
by  Dan  C.  Smith,  Jr.,  City  Controller,  Hous- 
ton, Texas,  for  the  construction  of  the  First 
W'ard  School  House,  located  on  Crockett  St. 
Plans  and  specifications  are  on  file  with 
Staats  &  Barnes,  Architects,  First  National 
Bank  Bldg.,  Houston. 

^Bids  will  be  received  until  noon,  Aug.  12, 
John  B.  Ashe,  County  Auditor,  Houston,  Tex- 
as, for  remodeling  the  3-story  and  basement 
jail  building  for  Harris  County,  Texas.  The 
work  on  this  building  to  be  let  in  four  sep- 
arate and  distinct  parts :  General  work,  plumb- 
ing, sewering  and  gas  fitting,  steam  blast  heat- 
ing and  ventilating  system  and  cell  work.  All 
bids  to  be  submitted  on  blank  form  as  at- 
tached to  the  specifications  and  alternate  bids 
to  be  submitted  on  using  part  toolproof  and 
part  Bessemer  steel  as  per  specifications,  and 
also  on  using  all  Bessemer  steel  in  the  con- 
struction of  the  cells.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  county  clerk  or 
at  the  office  of  the  architect. 

®The  allied  interests  of  Texas  City,  in- 
cluding the  <5il  companies,  have  awarded  a 
contract  to  James  Stewart  &  Co.,  30 
Church  St.,  New  York  City,  for  the  con- 
struction of  extensive  docking  facilities  at 
Texas    City, 

Virginia. 

®R,  C.  Hoffman  &  Co.  have  been  award- 
ed the  contract  for  the  construction  of  the 
steel  superstructure  for  the  new  coal  pier 
at  Newport  News.  Va..  for  the  Chesapeake 
&  Ohio  R.  R. 

Canada. 

•{•Bids  will  be  received  until  noon,  Aug.  1, 
by  City  Commissioners,  Moose  Jaw,  Sask  ,  for 
furnishing  and  delivering  f.  o.  b.,  cars  Moose 
Jaw,  the  following  supplies:  IGO  6.6  ampere 
series  metallic  flame  lamps,  150  automatic  cut- 
out hangers,  mercurv  rectifier  and  other  sta- 
tion equipment  for  200  6.0  ampere  lamps. 
Specifications  and  all  information  may  be  ob- 
tained on  application  to  J.  D.  Peters,  Electrical 
Superintendent,  Moose  Jaw. 
,  'H'?''^L^'''i ''^  received  until  noon!  Au,g.  5, 
by  H.  M.  Sutherland,  Sccretarv-Treasurer, 
Laiiora,  Sask.,  for  delivering  and  erecting  the 
followmg  machinery  and  apparatus:  Section 
.'\— One  crude  oil  engine  and  auxiliary.  Sec- 
tion _B— One  electric  generator  and  equipment. 
Section  C,  etc.— Material  for  pole  line  dis- 
tributing system.  A  marked  check  for  5  per 
cent  of  the  amount  of  the  tender  shall  accom- 
pany each  bid.  Tenders  are  invited  for  each 
section  separatelJ^  Specifications  mav  be  ob- 
tained from  the  Secretary  Treasurer'or  from 
So  ^^"\Tk  Bmvring  &  l.ogan.  Engineers, 
822  Donald  St.,  Winnipeg,  Man. 

let  recently. 


July  24,  1912. 
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Greatest  Economy  In  Narrowest  Quarters 


"LAKEWOOD"  MIXER  AT  WORK  ON  .■EOLIAN  BLDG.,  NEW  YORK  CITY 

That's  the  Proved   Quality  of   the    Lakewood   Mixer 


It  is  not  alone  the  economy  of 
use  in  ordinary  conditions  but  its 
ability  to  prove  most  economical  in 
narrotvest  quarters  and  in  difficult 
conditions  which  makes  the  "Lake- 
wood"    pre-eminent  ,  ,  , 


The  secret  is  its 
compact  form  and 
sturdy  construction. 

The  accompanying 
photograph  is  a  dem- 
onstration of  this 
economy,  and  it  is 
just  one  of  the  many 
locations    where    its 


compact  design  means  larger  prof- 
its to  the  contractors. 

Note  that  this  motor  -  driven 
Lakewood  is  between  the  car  track 
and  sidewalk  on  one  of  New  York's 
most  crowded  streets 
and  that  the  concrete 
goes  from  the  mixer 
to  the  forms  without 
delaying  traffic  on  the 
sidewalk. 

Lower  cost,  quick- 
er work  and  better 
results  are  attributes 
of  the  Lakewood 
Mixer. 


Your  copy  of  the  Lakewood  catalog  is  awaiting  your  request  for  it. 

THE   OHIO   CERAMIC   ENGINEERING   COMPANY 


.LAKEWOOD  LINE 


CLEVELAND,  OHIO 
PITTSBURGH  CINCINNATI  CHICAGO 

1202  Fulton  BuiWing  Highland  &  Kinsey  Sts.  5.55  W.  (Juincy  Street 

W  .  Van  R.  Whitall,  Inc.,  General  Uas(ern  Agcnl,  10.5  Park  Ave..  New  York  City 

BR^^CH  OFFICnS: 


BUILT 

TO 

LAST 


w 


BALTIMORE — Eastern  Railway  Supply  Co.. 
Amerii  an  BIdg. 

BOSTON— Maurice  C.  Tompkins.  201  Devon- 
shire St. 

■CLEVELAND— W.  M.  Pattlson  Supply  Co.,  St. 
ClaU-.^ve. 

ST.  LOUIS— Granville  Supply  Co.,  Syndicate 
Press  Bldg.  _  ^^ 

CHATTANOOG.4— Mills  &  Lupton,  320  Carter 
St. 


ST.  P.\UL— PaulJ.  Kalman  Co.,  Pioneer  Presa 
BklB. 

KA.VSAS  CITY— Builders'  Material  Supply  Co., 
301  ScarrlU  Hldit. 

PACIKIt;  i;OAST— K.  P.  Jamison  Co.,  Port- 
land. Seattle.  Spokane.  Tacoma,  San  Francisco. 
F.  F.  Foster.  Fernando  HUlK..  Los  Angeles,  Cal. 

PHILADELPHIA— L.  R.  Wilson,  1404  Real 
Estate  Trust  BldK. 

QUEBEC— .4.  D.  ^I.1S9on,  30  St .  .N'lehnlas  3t 


KLAKEWOOD  LINE, 


BUILT    , 

■        TO  '' 

^     LAST  ■■> 


D 


Dl 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


TENDERS    FOR    STREET    PAVE- 
MENTS. 

City  of  Sault  Ste.   Marie,   Ont. 

Sealed  tenders  fully  endorsed  and 
marked  "Tender  for  Street  Pavements." 
addressed  to  W.  H.  Munro,  Mayor,  Sault 
Ste.  Marie,  Ont.,  will  be  received  by  the 
City  Clerk  up  to  7  o'clock  p.  m.  on  Mon- 
day, July  29,  for  the  construction,  includ- 
ing all  grading,  of  appro.\imately  6,300  sq. 
yds.  of  vitrified  brick  pavement  on  a  con- 
crete base,  and  39,000  sq.  yds.  of  asphaltic 
concrete  or  bitullthic  pavement  on  a  con- 
crete Imse.  7,200  sq.  yds.  of  Rocmac  or 
macadam  pavement,  together  with  ajl 
necessary  concrete  curb  and  gutter. 

Specifications  and  plans  may  be  seen 
and  all  information  and  forms  of  tender 
obtained  at  the  office  of  the  City  Engi- 
neer. Sault  Ste.  Marie,  Ont. 

The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

C.    J.    PIM, 
City  Clerk. 

CONCRETE  ROADWAY. 

The  County  Auditor  of  Winona  County, 
\Ylnona,  Minn.,  will  receive  bids  for  the 
construction  of  16  miles  of  concrete  road- 
way, opening  same  August  5,  1912.  For 
Information  address 

J.  H.  P.  WINCZEWSKI, 
County  Auditor  Winona  County. 
Winona,   Minn. 

MUNICIPAL  WATER   AND 
LIGHT    PLANT. 

Sealed  proposals  addressed  to  the  City 
Clerk  and  endorsed  "Proposals  for  the 
Municipal  Water  and  Light  Plant,"  will 
be  received  by  the  City  Council  of  Graf- 
ton, W.  Va..  until  8  o'clock  p.  m.  of  July 
29,  1912,  and  then  and  there  publicly 
opened  and  read  by  the  Clerk,  for  fur- 
nishing the  necessary  tools,  labor,  ma- 
terial and  equipment  and  constructing  the 
proposed  municipal  water  and  light  plant 
according  to  the  plans  and  specifications 
therefor  on  file  in  the  office  of  the  City 
Clerk. 

Each  bid  must  be  accompanied  by  a 
cash  deposit  or  a  certified  check  on  some 
solvent  bank,  payable  to  the  order  of  the 
City  Clerk,  for  an  amount  equal  to  ten 
(10)  per  cent  of  the  aggregate  amount  of 
the  proposal,  as  a  guaranty  that  if  the 
proposal  Is  accepted  a  contract  will  be  en- 
tered into  and  the  required  bond  will  be 
furnished  for  the  faithful  performance  of 
the  said  work. 

Plaiis  and  specifications  can  be  seen  and 
form  of  bid  can  be  obtained  either  at  the 
office  of  the  City  Clerk,  or  the  Engineers. 
The  Riggs  &  Sherman  Company,  Toledo 
Ohio. 

The  Council  reserves  the  right  to  re- 
ject any  or  all  bids. 

By  order  of  the  Council. 

(Signed)         W.  C.  HANWAY, 

„     ,  City  Clerk. 

Grafton.  W.  Va..  July  1,  1912. 


24.5  MILES  SAND-CLAY  ROAD 
IMPROVEMENT. 
Sealed  proposals  will  be  received  by  the 
Road  Commissioners  of  District  .Three, 
Noxubee  County,  Mississippi,  at  their  of- 
fice in  the  Court  House  at  Macon.  Miss., 
until  2  p.  m,  of  August  7,  1912,  for  the 
building  of  appro.ximately  24.5  miles  of 
sand-clay  road  in  said  District  Three  and 
then  and  there  publicly  opened.  The  work 
will  include  approximately  3S,000  yards  of 
earth  excavation  and  the  hauling,  placing 
and  spreading  of  the  sand-clay  required 
for  surfacing  these  roads.  Each  proposal 
shall  be  accompanied  by  a  certified  check 
for  three  (3)  per  cent  of  the  total  amount 
of  the  bid.  The  Commissioners  reserve 
the  right  to  reject  any  and  all  bids.  Plans 
and  specifications  may  be  seen  at  the  of- 
fice of  the  Commissioners  at  .Macon, 
Miss.,  and  at  the  office  of  the  engineers 
at  923  Woodward  Bidg.,  Birmingham,  Ala. 
X.  SCALES, 
L.  F.  HOLBERG. 
S.  M.  THOMAS, 

Commissioners. 
■miEELOCK  ENG'G  CO.,  INC., 

Woodward  Bidg.,  Birmingham,  Ala. 


16    MILES    GRAVEL    ROAD    IM- 
PROVEMENT. 

Sealed  proposals  will  be  received  by  the 
Road  Commissioners  of  District  Three. 
Noxubee  County,  Mississippi,  at  their  of- 
fice in  the  Court  House  at  Macon,  Miss., 
until  2  p.  m.  of  August  7,  1912,  for  the 
building  of  approximately  IS  miles  of 
gravel  road  in  said  District  Three,  and 
then  and  there  publicly  opened.  The  work 
will  include  approximately  39.000  yards  of 
earth  excavation  and  the  hauling,  spread- 
ing and  rolling  of  the  chert  or  gravel  re- 
quired for  surfacing  these  roads.  Alternate 
proposals  will  be  asked  upon  (a)  Nova- 
cuiite  and  (b)  clay-gravel.  Each  proposal 
shall  be  accompanied  by  a  certified  check 
for  three  (3)  per  cent  of  the  total  amount 
of  the  bid.  The  Commissioners  reserve  the 
right  to  reject  any  and  all  bids.  Plans 
and  specifications  may  be  seen  at  the  of- 
fice of  the  Commissioners  at  Macon,  Miss., 
and  at  the  office  of  the  engineers  at  923 
Woodw^ard  Bidg.,  Birmingham.  Ala. 
N.  SCALES, 
L.  F.  HOLBERG, 
S.  M.  THOMAS, 

Commissioners. 
WHEELOCK  ENG'G  CO.,  INC., 
Woodward  Bidg.,  Birmingham.  Ala. 


Ky'-  July*T^t9!^'='*c°^''JCE.  Louisville. 
rv>..  juij  1.  iJij. — Sealed  oroDoaalq  for 
con.-tn.ctlng  a  new  steel  hull  and  clbiSs 
for  stern  w^ecl  towboat  Cherokee  wfll  hi 

f™r'tin!e"V"^n§?2r^i^!iVij;f'^S 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service' 
Washington,  D.  C,  July  12,  1912.  Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice, Savage,  Mont.,  until  2  o'clock  p  m 
August  9,  1912,  tor  earthwork  and  struc- 
tures on  the  e-xtension  of  the  Main  Canal 
and  lateral  systems,  Lower  -yellowstone 
Project,  The  work  involves  approximate- 
ly i4o,000  cu.  yds.  of  excavation,  200  cu 
yds.  of  reinforced  concrete,  and  the  plac- 
ing in  structures  of  35,000  feet  B  M  of 
lumber.  For  particulars  address  the  U  S 
Reclamation  Service,  Helena.  Mont  •' 
Savage,  Mont.,  or  Washington  D  c  \' 
P.   DAVIS,  Acting  Director. 


WATERWORKS  AND   SEWERS. 
Minot,  N.  Dak. 

Sealed  bids  will  be  received  by  the  City 
Auditor  of  the  City  of  Minot,  N.  Dak.,  up 
to  S  o'clock  p.  m.,  July  29,  1912,  for  the 
extension  of  the  waterworks  system  and 
sewer  system  of  the  City  of  Minot. 

The  engineer's  approximate  estimate  of 
tile  amount  of  work  to  be  done  is  as  fol- 
lows : 

14,406  feet  of  6-in.  water  mains. 

1,S9S  feet  of  S-in.  water  mains. 

36    hydrants. 

44  gates. 

15,781   feet  of  10-in.   sewers. 

3,948  feet  of  12-in.  sewers. 

46  manholes. 

2  concrete  river  crossings. 

Plans,  specifications,  estimates  and 
blank  forms  of  proposal  may  be  obtained 
at  the  office  of  the  City  Engineer  of 
Minot,  N.  Dak.  The  City  Engineer's  esti- 
mate of  the  cost  of  said  extensions  In 
accordance  with  said  plans  and  specifica- 
tions is  $69,210.21. 

Tlie  Board  of  City  Commissioners  re- 
serves the  right  to  reject  any  and  all 
bids. 

L.   J.    THOMPSON, 
City  Auditor. 

July   11,    1912. 


CONTRACTORS. 

Bids    Opened    July   31,    1912, 
For   the  construction  of  Section   1-A  of 
the    Lexington     Avenue     Rapid     Transit 
Railroad  of  New  Torli  City. 

Two-track  subway  in  Church  street, 
Vesey  street  and  Broadway,  from  Church 
and  Day  streets  to  Broadway  and  Park 
Place. 

Write  or  call  concerning  form  or  con- 
tract,  plans   and   specifications. 

PUBLIC   SERVICE  COMMISSION, 
For  the  First  District, 
154   Nassau  St.,  New  York  City. 


DEPARTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service. 
Washington,  D.  C.  July  12,  1912.  Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice, National  Bank  of  Montana  building, 
Helena,  Mont.,  until  2  o'clock  p.  m.,  Aug- 
ust 8,  1912,  for  furnishing  steel  hea'dgates 
and  accessories  for  canals  and  laterals  in 
the  Northern  Division.  For  particulars 
address  the  U.  S.  Reclamation  Service. 
Helena,  Mont.,  or  Washington,  D.  C.  A.' 
P.    DAVIS,    Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR 
UNITED  STATES  RECLAMATIO>f 
SERVICE,  Washington,  D.  C,  July  .3, 
1912.  Sealed  proposals  will  be  received 
at  the  office  of  the  United  States  Recla- 
mation Service,  Klamath  Fails,  Oregon 
until  2  o'clock  p.  m.,  August  20,  lOl")  for 
the  construction  of  laterals  to  be  located 
from  ten  to  twenty  miles  southeast  of 
Klamath  Falls,  Oregon.  The  work  In- 
volves the  excavation  of  about  300,000  cu- 
bic yards  of  earth. 

For  particulars  address  the  U  S  Rec- 
lamation Service.  Klamath  Falls  Oregon 
or  Washington,  D.  C.  ' 

F.  H.  Newell,  Director. 


July  24,  1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


REINFORCED    CONCRETE 
SEWER. 

Sealed  bids  for  the  construction  of — 

1,370  feet  of  48-in.  reinforced  concrete 
sewer  on  Kimberly  Ave.  from  manhole  on 
"D"  St.  to  Hiighitt  St.,  with  manholes 
and  300  feet  of  6-in.  laterals. 

400  feet  of  24-in.  tile  sewer  on  Foster 
St.  from  the  center  of  "C"  St.  to  Mud 
liake. 

480  feet  of  24-in.  tile  sewer  on  Hughitt 
St.  from  manhole  on  Kimberly  Ave.  to 
Foster  St. 

9S0  feet  of  24-in.  tile  sewer  on  "A" 
St.  from  manhole  on  Kimberly  Ave.  to 
manhole    on    Carpenter   Ave. 

Together  with  necessary  manholes, 
catch  basins  and  650  feet  of  6-in.  laterals, 
according  to  the  plans  and  specifications 
therefor  prepared  by  the  City  Engineer 
and  now  on  file  in  the  office  of  the  City 
Clerk,  and  for  the  furnishing  of  all  labor 
and  material  necessary  therefor,  will  be 
received  by  the  Board  of  Public  Works 
of  the  City  of  Iron  Mountain,  Mich.,  up 
to  the  third  day  of  August  next  at  9  a.  m. 

All  bids  on  concrete  sewer  must  in- 
clude a  bid  by  the  foot  for  an  extension 
at  the  north  end  not  exceeding  350  feet 
in  length,  together  with  130  feet  of  6-in. 
laterals  and  two  manholes  and  must  be 
accompanied  by  a  certified  check  for  $400, 
and  bidders  must  furnish  specifications 
and  drawings  showing  kind  of  pipe  to  be 
used. 

Bids  on  the  tile  sewer  must  include  all 
three  sewers  in  one  lump  sum  and  must 
be  accompanied  by  a  certified  check  for 
$250.00. 

All  bids  shall  be  addressed  to  City 
Clerk,  Iron  Mountain,  Mich.,  and  shall  be 
endorsed  "Concrete  Sewer  Bid"  and  "Tile 
Sewer  Bid,"  respectively. 

The  Board  reserves  the  right  to  reject 
any  and  all   bids. 

By  order  of  the  Board  of  Public  Works. 
SOL.   BBAUPARLANT, 

City  Clerk. 

Dated  July  17,   1912. 


COUNTY  ROAD. 

Bids  will  be  received  by  the  Court  of 
County  Commissioners,  Perry  County,  at 
the  Court  House  at  Marion,  Ala.,  until  2 
o'clock  p.  m.,  August  12,  1912,  for  clearing 
and  grubbing,  grading,  draining  and  sur- 
facing w'ith  gravel  approximately  four 
and  one-half  miles  of  the  Uniontown  end 
of    the    Marion-Uniontown    Road. 

Certified  check  for  $500  in  a  separate 
envelope   required  with  each  bid. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

Profiles  and  specifications  are  on  file 
in  the  office  of  the  Judge  of  Probate. 
Marion,  Ala.,  and  office  of  the  Engineer 
at    Marion.    Ala. 

GEO.    C.    SCALES, 
County  Highway  Engineer. 


U.  S.  ENGINEER'S  OFFICE,  Room  425, 
Custom  House,  Louisville.  Ky.,  July  3, 
1912.  Sealed  proposals  for  privilege  of 
leasing  from  United  States  certain  land 
and  surplus  water  for  power  purposes  at 
Grand  Rapids  Dam  on  Wabash  River, 
near  Mt.  Carmel,  111.,  will  be  received  here 
until  10  a.  m.,  standard  time,  August  3, 
'1912,  and  then  publicly  opened.  Informa- 
tion furnished  upon  application.  H.  JER- 
VET,   Lt.   Col.,   Engrs. 


Salvage  Sale 

Anything  And  Everything  In 

Contractors  Equipment 

The  completion  of  construction  on  the 

Los  Angeles  Aqueduct 

during  the  coming  fall  will  afford,  to  those  contemplating 
construction  work  of  practically  any  description,  an 
opportunity  to  provide  themselves  with  necessary  equip- 
ment for  approximately 

One  Half  Original  Price 

List  includes  steam  and  electric  power  shovels  and  loco- 
motives— dredges — traction  engines  and  trucks — com- 
pressors— livestock  and  wagons — concrete  mixers — motors 
— generators — pumps— wire — rail — pipe — etc.,  etc.  De- 
tails and  prices  on  application  to 

E.  W.  Bannister,  Sales  Engr. 

1108  Central  Bldg. 
Los  Angeles,  Cal. 


DRAINAGE. 

North  Yakima.  Wash. 
Sealed  proposals  will  be  received  until 
August  15,  1912,  for  the  construction  of 
about  seven  (7)  miles  of  drainage  district 
and  about  four  (4)  miles  of  concrete  or 
vitrified  clay  tile  drains.  Estimated  ex- 
cavation 150,000  cu.  yds.  Tile  from  10-in. 
to  20-in.  diameter.  Plans  and  specifica- 
tions will  be  mailed  on  receipt  of  deposit 
of  $10.00,  which  will  be  returned  upon  the 
return  of  plans  and  specifications. 

E.  A.  MORITZ, 
Engineer. 
Drainage  District  No.   11. 
Yakima  County,  Wash. 


PAVEMENT. 
The  Board  of  Liocal  Improvement  of  the 
City  of  Pontlac,  111.,  on  July  29,  1912,  will 
receive  bids  for  constructing  26,181  sq. 
yds.  of  brick  pavement.  Bids  to  be  sent 
to  S.  A.  Rathbun,  Mayor.  Chairman  Board 
of  Local  Improvement. 


BRICK    PAVEMENT. 

Sealed  bids  will  bo  received  by  the 
Council  of  the  City  of  Fulton,  Mo.,  until 
7:30  o'clock.  Thursday,  August  15,  1912, 
for  3,630  sq.  yds.  brick  paving  on  a  5-in. 
concrete  base,  1.550  ft.  6  by  IS-in.  con- 
crete curb  and  1,200  yds.  excavation. 
Work  to  be  paid  for  in  special  tax  bills. 
Plans  and  specifications  and  other  infor- 
mation may  be  had  from  P.  D.  Thurmond. 
City  Engineer.    Other  work  In  prospect. 


TREASURY  DEPARTMENT,  Offlce  of 
the  Supervising  Architect,  Washington, 
D.  C,  July  17,  1912.— Sealed  proposals  will 
be  received  at  this  office  until  3  o'clock  p. 
m.,  on  the  2Sth  day  of  August.  1912,  and 
then  opened,  for  the  construction  of  new 
footings,  miscellaneous  repairs,  etc.,  at 
the  U.  S.  Post  Offlce  at  Plattsmouth. 
Nebr.,  In  accordance  with  drawings  and 
specifications,  copies  of  which  may  be  ob- 
tained from  this  offlce,  or  from  the  Cus- 
todian, U.  S.  Post  Offlce.  Plattsmouth, 
Nebr..  at  the  discretion  of  the  Supervising; 
Architect. 

OSCAR  WENDEROTH. 
Supervising  Architect. 
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PROPOSAL^ 


ge   ric'e'lvld   at    this  ^mce /..til   3   oeloek 

thP   site  at   North   Tonawanda.    N.    )■■   °l 
T  this    Since    at    the    dif creUon    of    the 
.lupervlslnK  Architect      J.^Ml^S  A.  WEI 
MORE.  Acting  Supervising  Architect. 

ioADlMPROVEMENT. 

S^^o'sr«^eftfo'?«t?:"fe^ 

messee      Bids  will  be  received  on  the  worK 
Tn   lections   of   7    to   20   miles,   and   as   a 

"pi'^s  and  specifications  may  be  seen  at 
thence  of  the  Engineer  after  Monday, 

^"The°Hght^to  reject  any  and  all  bids  is 
reserved.  ^     ^     WASHINGTON, 

Chairman. 

ED.    S.   ECKLES, 

Secretary. 


LEVEE  CONSTRUCTION. 

Sealed  proposals  are  invited  and  will  be 
received  at  the  office  of  the  State  Levee 
commission.  Portage.  Wis.,  for  strength- 
ening iV,  miles  of  government  levee  near 
that  citv  The  work  proposed  mcludes 
the  moving  of  37,000  yards  of  earth  and 
the  driving  of  about  3,600  lineal  feet  of 
oak   piling:   also  other  work. 

Bids  for  this  work  must  be  accompanied 
by  a  certified  check  on  a  national  bank, 
equal  to  10  per  cent  of  the  amount  of  the 
bid.  Plans  and  specifications  of  this 
work  can  be  seen  in  the  Engineer's  of- 
fice at  the  City  Hall,  Portage,  Wis. 

Said  proposals  or  bids  will  be  opened 
and  declared  at  a  meeting  of  the  Com- 
mission to  be  held  in  the  City  Hall  at  1- 
m.,   July  27.    1912. 

The  right  to  reject  any  and  all  bids  is 
reserved. 

STATE  LEVEE    COMMISSION, 
W.    C.    Gault,    Chairman. 


PLACE  YOUR 

CALLS  FOR  BIDS 

for  construction  work  in 
the  advertising  pages  ot 

ENGINEERING   & 
CONTRACTING 

52%  of  our  subscribers  are  contractors 
and  these  include  three-tourths  of  the 
leading  contractors  of  the  United 
States  and  Canada. 

Our  advertising  columns  offer  the  best 
possible  means  of  reaching  the  great- 
est number  of  those  interested  in  bid- 
ding on  construction  work. 

Rule  for  Propo»l  Advertising  $2.40  an  inch. 

Copy  received  until  Monday  noon 

preceding  Publication  Day. 


SCRAPER  AND  STEAM  SHOVEL 
WORK  TO  SUBLET. 

250,000  cubic  yards  of  clay,  sand  and 
.gravel  In  sloping  banks  on  Barge  Canal 
■work  near  Brewerton.  N.  Y..  to  be  sublet 
■quickly.  Ideal  for  scrapers  and  a  light 
steam  shovel.  Address  JAMES  STEW- 
AUT  &  CO.,  30  Church  Street,  New  Tork 
'City,  or  BaldwlnsvlUe.   N.  Y. 


STREET    IMPROVEMENT. 

Bids    for    the    improvement   of   approxi- 
mately   two    and    three-quarter    miles    of 
streets,   by  grading  and   constructing  ce- 
tient    curb   and   gutter   and    laying   50,000 
:  ards     of    bitulithic     pavement,     will      be 
bceived    by    the    City    Recorder    ot    Salt 
like   City,   Utah,    until   10  o'clock   a.   m.. 
Illy  30,   1912. 

Plans  and  spscifications  can  be  seen  at 
Hie  oflice  of  tl  9  City  Engineer,  or  copies 
r!'ay  be  obtaii  d  upon  payment  of  a  de- 
p-)sit  of  $5.00. 

Zy  order  of  .ie  Board  of  Commission- 
t  's. 

NOBLE  WAREUM, 

City    Recorder. 


ROCK  EXCAVATION, 
TUNNELINGandQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  costs  given 
in  Gillette's  "Rock  E.xcavation— Methods  and 
Cost  "  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  ot  the 
author's  suggestions  were  adopted  and  after  the>' 
were  put  into  practice,  giving  an  increase  ot  7«7o 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  Us  pnce  is  $3.00  net, 
postpaid. 

THE   MYRON   C.  CLARK   PUBLISHING   CO. 

608  So.  Dearborn  Street,  Chicago 


The  "AURORA  BOREALIS"  is  LIGHT— without  strength— 
The  "AURORA"  DUMP  WAGON  is  also  LIGHT,  but  with  the  Strength  of  Oj 


:k! 


It  is  built  for  low,  easy  loading. 

It  is  coupled  short  £or  lightest  draft. 

Has  only  a  7  foot  4  inch  wheel  base. 

Chains  entirely  outside  of  bed. 

Direct  pull  of  chain  on  doors,  and  length  of  chain  adjustable. 

Slotted    hinges   on  doors,  give   vertical   movement,    which 

prevents  stalling  team  on  diunp. 

Request   a   Catalog — and    learn 
about  the  W/q  saving  in  weight. 

WESTERN  WHEELED  SCRAPER  CO.,  Aurora,  111.,  U.S.A. 


-RAII_S-  RAI 


We  have  in  stock  and  can  make  prompt 
shipment  of  all  weights  of  No.  1  relaying  rails 
and   angle   bars.      Subject   to   inspection. 


THE   HYMAN- MICHAELS  CO.,    Chicago,  ill. 

Successors  to  BLOCK-POLLAK  IRON  CO.,  Chicago         « 

Telepbc'ue.  Crniral  .1799 


En2[ineerin^  &  Contracting^ 

Devoted    to   the   Economics   of    Civil    Engineering    Design 
and   to   Methods   and    Cost  of   Construction 

EDrTORf't' 'pT^  "^''""''^  '"  ""''  My-- C.  Clark  Publishing  Company.  608  S.  Dearborn  St..  Chicago.  111. 
EDITORS:    H.  P.  G.Ilette,    C.  S.  Hill.    C.  T.  Murray.    H.  B.  Kirkland.    S.  C.  Hadden.        MANAGER      F    P    Burt 
SUBSCRIPTION   RATES  (Payable  in  Advance',— Xinn^-..^    r^o  ■         .-,,..  ^  ii^'-'i^iv.     r.   i.  ourt. 

./  Panama.  Canal  Zone  a.,  Utand  of  ■t.I.JJVoI  'i%t  (2/^.^^)?;'S^i„';«t-  ^Ta^J^'-tto^TyVar  "l^'^.^'lj^^o^^'!!:^'-^  -^ 


XXXVIII.  Volume  No.  5. 


CONTENTS 


July  31,   1912 


EDITORIAL   SECTION: 

Hott-  Jlanufaotureis  May  Help  to  Hasten 
the  Interest  of  Contractors  in  Motor 
Truck     Haulage 113 

GENERAL    ARTICLES: 

The  Preservation  ot  Reinforced  Concrete 
in    Sea    Water 11! 

Comment  on  the  Earnings  of  Engineer- 
ing   Graduates 11-, 

The  Use  of  Light  Weight  Locomotives 
for  Conveying  Concrete  Over  Portable 
Trade     llij 

Surety   Bonds  on   Public  Work IIG 

Experiments  in  Waterproofing  Concrete 
Using  Potash  Soap  Instead  of  Mixing 
Water     lir, 

The  Advantages  and  Disadvantages  of 
Structures  of  Various  Types  for  Cross- 
ing   Navigable    Waterways 117 

Test  Showing  Economy  of  Using  Reheat- 
er  in  Compressed  Air  Line 119 

Diagrams  Showing  Operating  Costs  and 
Costs   of  Worli  of  Motor  Trucks 119 

The  Rupture  of  Masonry  Walks  by  Move- 
ments Produced  by  Changes  of  Tem- 
perature        120 


ROADS    AND    STREETS    SECTION: 

The  Value  of  City  Street  Sweepings  as  a 
fertilizer     lo^ 

Methods  of  Paying  for  City  Planning' im- 
provements            i').-> 

Two  Specific  Examples  of  the' Valiie  "of 
Motor   Trucks   in    Road    Construction i:-l 

WATER     SUPPLY,     SEWERAGE     AND     SANU 
TATION    SECTION: 

Some  Notes  on  the  Hypochlorite  Treat- 
ment   ot    Water i2,'i 

The  Economic  Advantage  of  Combining 
Pumping  and  Lighting  Stations  in 
Small     Cities i26 

The  Maintenance  and  Operation  of  High 
Pressure    Fire    Systems 12G 

An  Economic  Study  of  Water  Pipe  Line 
Materials  Available  for  the  Proposed 
Conduit  at  Port  Arthur.  Texas 12; 

Notes  on  Water  Supply,  Sewerage  and 
Sanitation     130 

DRAINAGE    AND    IRRIGATION    SECTION: 

Methods  Used  in  Effecting  the  Prelim- 
inary Organization  of  a  -ISO.OOO-Acre 
Drainage  and  Levee  Project  in  South- 
eastern   Missouri 131 


Method  and  Cost  of  a  Topographical  Sur- 
vey of  the  Preston  Beck,  Jr.,  Grant  in 
New     Mexico 133 

Methods  and  Costs  of  Making  the  United 
States  Improvements  at  Coon  Slough 
on   the   Upper  Mississippi    River 135 

STEAM  AND  ELECTRIC  RAILWAY  SECTION: 

The  Organization  for  and  Methods  and 
Results  of  Physical  Valuation  in 
Nebraska     135 

CONSTRUCTION     MATERIAL    INDEX: 

CEMENT  PRODUCTS.  Waterproofing 
Concrete,  116 — Reinforced  Concrete  Wa- 
ter   Pipe    127 

CLA\-  PRODUCTS:  Vitrified  Clay  Pipe 
for   Water   Lines 127 

MACHINEItY:  Motor  Trucks,  113,  119, 
124— Industrial  Locomotives.  116— Com- 
pressed  Air  Reheater,    119— Dredges 13G 

FOUNDRY  PRODUCTS:  Cast  Iron  Pipe. 
1-7— Steel  Pipe,    127 13* 

TIMBER:  Machine  Made  Wood  Water 
Pipe,    127— Continuous  Stave  Wood   Pipe  127 


Entered  as  second-class  matter.  April  17,  1907,  at  the  Post  Ottice  at  Chicago.  Illinois,  under  act  of  March  3d.  1S79.     Copyright,  1912,  by    the    Myron    C. 

Clark   Publishing  Co. 


How     Manufacturers     May     Help    to 

Hasten  the  Interest  of  Contractors 

in  Motor  Truck  Haulage. 

One  great  obstacle  to  the  progress  of  the 
motor  truck  in  construction  service  is  the 
lack  of  a  clear  understanding  between  motor 
truck  manufacturers  and  contractors  of  each 
other's  requirements.  This  is  an  obstacle 
which  is  certain  to  be  removed  in  time,  and  it 
must  be  removed  before  the  motor  truck  can 
make  the  greatest  advance  as  a  contractor's 
tool. 

It  is  not  unnatural  that  the  truck  manufac- 
turer and  the  contractor  should  fail  of  mutual 
understanding.  The  motor  vehicle  of  any  type 
is  not  an  old  device  by  the  measure  of  general 
utilization,  and  the  motor  truck  is  the  youngest 
of  the  types.  Also,  motor  truck  e.xploitation, 
so  far  as  it  has  gone,  has  been  in  the  field  of 
established  concentrated  traffic,  such  as  mer- 
chandise delivery  by  large  dealers,  or  freight 
transfer  by  city  trucking  concerns.  Now,  in 
the  first  place,  and  because  of  its  comparative 
youth,  the  motor  truck  as  a  mechanism  appeals 
differently  to  the  contractor  and  to  the  manu- 
facturer. Of  necessity,  the  manufacturer 
knows  the  vehicle  completely  as  a  mechanism; 
it  holds  no  mystery  for  him;  its  limitations  of 
strength  and  endurance  and  ability  to  perform 
work  are  understood.  The  contractor  does  not 
possess  this  familiarity.  The  things  that  are 
axiomatic  to  the  manufacturer  arc  subject  to 
question  by  the  contractor.  Here  there  is  one 
reason  why  the  contractor  and  the  manufac- 
turer are  not  on  a  basis  of  mutual  under- 
standing. 

Turning  now  to  the  field  of  the  chief  ex- 
ploitation of  the  motor  truck,  we  find  a  second 
opportunity  for  mutual  inisunderstanding.  The 
contractor  knows  that  conditions,  as  they  exist, 
of  haulage  in  construction  work  are,  as  a 
whole,  widely  different  from  the  conditions^of 
merchandise  delivery  in  city  trucking.  The 
manufacturer  knows  that,  unless  a  certain  con- 
centration of  traffic  such  as  exists  in  merchan- 
dise delivery  is  possible,  the  economy  of  motor 


truck  haulage  is  assailable.  It  is  obvious  that 
there  must  be  mutual  understanding  here  if 
the  manufacturer  and  the  contractor  are  to 
serve  each  other.  The  conditions  of  con- 
tractors' haulage  cannot  be  much  the  same  as 
the  conditions  of  merchandise  delivery;  on  the 
other  hand,  the  condition  of  possible  large 
ton  mileage  of  merchandise  delivery  cannot 
be  given  up  if  the  motor  truck  is  to  prove  its 
ability  in  contractors'  haulage. 

We  do  not  propose  to  discuss  here  what 
readjustments  and  mutual  concessions  between 
contractor  and  motor  truck  manufacturer  are 
possible  or  necessary.  Our  purpose  is  merely 
to  display  the  problem.  This  has  not  been 
effectively  done  in  the  talk  which  we  have 
heard  so  far  concerning  the  ability  of  the 
motor  truck  in  contract  work.  We  do  not 
hope,  either,  that  it  can  be  done  effectively  in 
this  short  space,  but  we  may  hope  to  aid  in 
doing  it. 

The  contractor  needs  to  know  more  of  the 
motor  truck  as  a  mechanism.  The  knowledge 
he  needs  is  not  the  kind  needed  by  the  mechan- 
ical engineer  who  is  designing  and  building 
motor  trucks.  The  knowledge  which  tlie  con- 
tractor needs  of  the  motor  truck  as  a  mechan- 
ism is  the  same  in  kind  that  he  has,  say,  of  a 
hoisting  engine.  He  needs  to  know  its  main 
structural  features;  its  capacity  for  work;  its 
possibilities  in  the  way  of  overload;  its  relia- 
bility, durability  and  endurance  under  work- 
ing conditions;  what  provision  of  tools  and 
labor  must  be  provided  for  upkeep;  what  skill 
of  operation  is  required;  wliat  housing  and 
precaution  against  weather  damage  are  nec- 
essary, etc.  These  are,  of  course,  not  a  com- 
plete list  of  information  required,  but  they 
indicate  the  point  that  we  wish  to  make.  Now. 
contractors  contend  that  the  manufacturer  docs 
not  give  them  this  information,  and  tliey  are 
very  largely  correct.  General  assertions  they 
can  find  in  any  amount,  but  specific  statements 
are  not  to  be  had. 

The  contractor  needs  to  know  how  great 
an  influence  on  profitabiG  operation  the  keep- 
ing of  a  motor  truck  busy  under  load  i\orts. 
Manufacturers  have  already  done  much  i'  il- 

113 


luminate  this  question,  but  the  facts  need  to 
be  particularly  emphasized  to  the  contractor. 
His  experience  with  animal  haulage  leads  him 
to  give  less  weight  to  time  lost  by  obstructions, 
to  speed  and  waits  for  loads,  than  their  im- 
portance in  motor  truck  haulage  demands. 
Traffic  economics  is  a  subject  of  vital  impor- 
tance in  motor  truck  management,  and  the 
contractor  needs  to  be  informed. 

The  contractor  needs  to  know  the  operating 
ability  of  motor  trucks.  What  grades  under 
capacity  loads  will  a  truck  negotiate?  What 
effect  will  a  thin  coat  of  mud,  such,  say,  as 
follows  a  shower,  have  on  hauling  capacity? 
Will  the  truck  hold  truck  capacity  load  going 
down  a  grade  as  steep  as  it  will  climb?  \Vhat 
is  the  effect  of  soft  roadbed?  For  example, 
in.  say,  roadwork,  contractors  are  compelled 
to  haul  onto  or  off  a  short  stretch  of  plowed 
or  unrolled  roadbed,  or  a  layer  of  unrolled 
broken  stone.  What  can  they  count  on  a 
truck  doing  in  such  a  case?  These  are  only 
a  few  of  a  number  of  questions  that  the  con- 
tractor is  asking,  and  manufacturers'  litera- 
ture gives  him  very  inadequate  answers,  or 
none  at  all. 

The  lack  of  scientific  information  of  the 
sort  most  desired  by  the  contractor  concern- 
ing motor  truck  haulage,  which  we  have  par- 
tially indicated  above,  deserves  recognition  by 
motor  truck  manufacturers.  By  supplying  the 
lack  they  can  do  much  to  hasten  the  use  of 
motor  trucks  by  contractors.  Believing  in  the 
possibilities  of  the  motor  truck  for  confractors' 
nsc.  this  journal  urges  that  manufacturers 
shall  set  themselves  to  the  task. 


Grade   Crossing   Gates   in   Venezuela. — .V 

circular  has  been  issued  from  the  Ministry 
of  Interior  Relations  of  Venezuela,  ad- 
dressed to  the  governors  of  the  various 
states  recommending  that  they  consider  the 
advisability  of  requiring  the  various  rail- 
ways either  to  station  guards  at  places 
wlicre  these  lines  cross  public  roads  at 
grade  or  to  install  hand-operated  or  auto- 
matic gates  which  will  close  the  roads  at 
the  approach  of  trains. 
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The   Preservation  of  Reinforced  Con- 
crete in   Sea  Water. 

.\  particularly  sane  review  and  summary  of 
the  teachings  of  e.xperience  with  concrete  in 
sea  water  is  given  by  Lieut.  Edward  Burr,  En- 
gineer Corps,  U.  S.  A.,  in  a  report  to  the 
International  Congress  of  Navigation.  The 
e.xtract  follows: 

There  still  remains  much  donbt  in  the  minds 
of  engineers  as  to  the  reliability  and  per- 
manence of  reinforced  concrete  immersed  in 
sea  water  or  exposed  to  its  eflcts.  This  doubt 
arises  primarily  from  uncertainty  regarding  the 
effect  of  sea  water  upon  the  Portland  cement 
or  other  binder  employed  in  the  mortar  of  the 
concrete,  since,  if  the  concrete  is  properly 
proportioned  and  put  into  place,  and  if  it  con- 
tinues sound  and  intact,  little  remains  to  be 
done  for  the  preservation  of  the  steel.  The 
problem,  therefore,  in  its  essential  features,  re- 
solves itself  into  the  employment  of  a  cement 
or  mortar  unaffected  by  sea  water,  and  its 
utilization  in  such  a  manner  as  will  prevent 
access  of  sea  water  to  the  interior  of  the  con- 
crete and  to  the  steel,  with  such  additional 
precautions  as  experience  may  show  to  be 
efficacious.  This  short  statement  of  the  case 
is  simple  in  terms,  but  its  solution  rests  upon 
the  determination  of  the  most  suitable  cement 
and  mortar  to  produce  permanent  results 
when  used  in  concrete  placed  in  sea  water, 
which  question  has  for  years  been  before  en- 
gineers for  solutions  and  now  has  increased 
importance  through  the  advent  of  reinforced 
concrete.  In  one  respect,  however,  the  prob- 
lem is  less  difficult  than  would  otherwise  be 
the  case,  since  it  is  only  in  rare  instances  that 
reinforced  concrete  cannot  be  seasoned  before 
being  exposed  to  sea  water,  and  methods  for 
its  preservation  can  be  employed  under  these 
circumstances  that  are  not  available  for  sub- 
aqueous work,  with  its  attendant  difficulties 
and  possible  defects. 

The  above  concise  analysis  represents  your 
general  reporter's  view  of  the  problem  in- 
volved in  the  determination  of  the  best  means 
for  insuring  the  preservation  of  reinforced 
concrete  in  sea  water.  If  it  is  correct  in  its 
general  terms,  the  relatively  long  experience 
already  had  with  plain  concrete  in  sea  water 
is  available  as  a  basis  for  drawing  conclusions 
as  to  the  reliability  of  reinforced  concrete  in 
maritime  works,  and  we  are  not  dependent 
alone  on  our  short  experience  with  reinforced 
concrete  for  the  formulation  of  opinions  and 
conclusions  thereon. 

The  hydraulic  mortars  of  lime  and  poz- 
zuolana  used  by  the  Romans  have  through 
the  centuries  proved  their  worth  for  the  con- 
ditions under  which  they  were  used  in  the 
Mediterranean.  Portland  cement  is,  through 
Its  universal  availability,  the  material  upon 
which  modern  engineers  generally  rely  for 
hydraulic  construction.  While  coinparatively 
a  modern  product  and  subject  to  much  sus- 
picion in  Its  earlier  applications,  it  has  been 
developed  and  perfected  until  it  is  now  ac- 
cepted by  the  profession  as  reliable  for  all 
purposes  when  selected  and  used  with  good 
judgment,  and  to  this  fact  must  be  credited 
many  of  the  most  noted  accomplishments  in 
maritime  works.  In  its  application  to  such 
works,  some  failures  have  resulted,  particu- 
larly in  the  earlier  structures,  but  the  failures 
chargeable  to  the  material,  in  contradistinction 
to  those  due  to  other  causes,  have  become 
notably  less.  Many  successes  with  it  have 
been  had  for  decades,  and  of  this  fact  no 
other  evidence  is  needed  than  that  supplied  by 
Its  continued  wide  application  to  maritime 
work.s^  The  question,  therefore,  is  not  whe- 
ther Portland  cement  mortar  and  concrete  are 
reliable  in  such  works,  but  is  merely  the  de- 
termination of  the  conditions  necessary  to  its 
most  successful  utilization.  The  coiiditions 
necessary  to  success  ap^eiir  .o  have  been  at- 
tained most  generally  when  the  concrete  has 
lor    various    reasons,    been    seasoned    in    air 


to  a  greater  or  less  extent  before  being  placed 
in  the  work,  and  this  is  almost  invariably  the 
practice  in  reinforced  concrete  structures. 
Such  success  as  has  been  secured  with  good 
examples  of  plain  concrete,  seasoned  before 
placing  in  sea  water,  may  therefore  be  ex- 
pected with  reinforced  concrete,  provided  the 
precautions  leading  to  that  success  are  fol- 
lowed, together  with  such  others  as  are  pecu- 
liarly necessary  to  reinforced  concrete  con- 
struction, by  reason  of  its  design.  The  de- 
teriorating effect  of  sea  water  on  mortar  and 
concrete  is  due  to  two  general  causes,  physical 
and  chemical.  Physical  effects  result  especially 
from  the  action  of  frost  in  the  severe  climates 
of  northern  latitudes  and  are  largely  localized 
to  the  areas  between  low  and  high-tide  planes, 
where  alternate  freezing  and  thawing  occur 
with  each  tidal  oscillation.  Effects  of  this 
class  are  to  be  found  en  the  northern  Atlan- 
tic coast  of  the  United  States,  and  require 
for  their  avoidance  the  application  of  methods 
that  are  not  practicable  in  the  general  case, 
when  the  concrete  is  placed  in  the  green  or 
plastic  state. 

Chemical  effects  resulting  from  the  action 
of  sea  salts  on  Portland  cement  are  well 
known  in  their  peneral  aspects,  and  the  gen- 
eral reporter  will  not  enter  in  detail  on  this 
part  of  the  subject,  deeming  it  to  be  outside 
of  the  scope  of  this  report.  It  may  be  stated, 
however,  that  while  engineers  and  chemists 
are,  as  a  rule,  agreed  as  to  the  general  prin- 
ciples involved,  there  still  exist  some  differ- 
ences of  opinion  in  regard  to  the  desirability 
of  having  in  the  cement  or  mortar  an  excess 
of  free  lime,  alumina  or  iron  o.xide. 

It  may  be  well  at  this  point  to  refer  to  the 
opinions  held  by  some  engineers  that  mortars 
are  inevitably  destroyed  in  time  by  immer- 
sion in  sea  water.  Such  views  were  advanced 
at  the  St.  Petersburg  Congress  in  1908  by 
some  reporters  and  general  reporters  upon 
the  questions  of  the  application  of  reinforced 
concrete  to  hydraulic  and  maritime  works,  but 
were  not  sustained  by  the  congress,  w^hich 
found  sufficient  grounds  for  believing  that 
first  results  were  encouraging  if  certain  pre- 
cautions were  observed.  Your  general  re- 
porter concurs  in  that  action  and  is  of  the 
opinion  that  further  experience  confirms  it. 
He  bases  his  opinion  more  broadly,  however, 
upon  the  longer  experience  with  plain  con- 
crete in  sea  water,  and  numerous  specific  in- 
stances may  Be  cited  where  concrete  has  con- 
tinued sound  and  unaffected  after  immersion 
from  twenty  to  forty  years  or  longer,  in  lati- 
tudes extending  from  the  tropics  to  the  severe 
climate  of  the  north  Atlantic.  With  these 
facts  before  us  we  can  only  confirm  the 
opinions  expressed  sixty  years  ago  that  labora- 
tory experiments  are  not  conclusive  in  this 
matter,  and  only  by  immersion  in  the  sea  in 
the  locality  where  it  is  to  be  used  can  the 
reliability  of  a  cement  for  maritime  works 
be  absolutely  determined.  Long  experience 
has  shown  that  with  sound  cement,  and  prop- 
erly proportioned  mortar  and  concrete  excel- 
lent results  may  be  had  if  the  materials  are 
mi.xed  and  placed  in  position  with  all  the  care 
and  precautions  demanded  by  good  workman- 
ship in  maritime  works.  Concrete,  when  used 
intelligently,  has  proved  itself  to  l)e  the  best 
of  mandmaidens  to  the  modern  engineer  but 
in  the  hands  of  engineers  or  workmen'  un- 
skilled in  Its  application,  manufacture  and 
placing.  It  has,  by  its  failure,  often  exhibited 
their  inefficiency.  The  failure  of  concrete  in 
some  maritime  vvorks  cannot  be  held  to  prove 
It  to  be  unsuited  for  such  works,  hm  i„  yiew 
ot  Its  many  successful  applications,  merely 
shows  that  some  of  the  conditions  necessary 
to  success  have  not  been  met.  It  is  believe. 
therefore,  as  a  result  of  past  experience  Ir  t 
good  Portland  cement  concrete  rr-vV.;! 
cepted  as  a  reliable  materia!  for  ■maritime" 
works  under  suitable  conditions.  ai:d  m:.v  be 
expected  to  be  reasonably  permanem 
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sea  water  on  mortar  and  concrete  result  from 
their  porosity,  and  if  percolation  can  be  pre- 
vented, these  effects  can  be  avoided  or  re- 
tarded through  the  deniaJ  of  access  by  sea 
water  to  the  constituents  subject  to  its  action, 
if  such  there  be  in  the  concrete.  A  dense 
compact  mortar  is  therefore  essential  to  suc- 
cess, and  is  obtainable  throughout  the  entire 
mass  of  reinforced  concrete.  While  engineers 
are  agreed  upon  this  point,  there  are  differ- 
ences of  opinion  as  to  details  in  regard  to 
materials,  proportions  of  mixtures  and  other 
factors. 

A  sound,  finely-ground  cement,  with  limited 
percentages  of  sulphates  and  magnesia,  is  the 
first  requisite.  A  minimum  of  free  lime  is 
generally  agreed  to,  but  opinions  differ  on  this 
point  and  in  regard  to  iron  oxide  and  alum- 
ina. A  rich  mi.xture  is  necessary.  It  should 
not  be  leaner  than  1-2-4,  and  some  engineers 
recommend  1-2-3  or  1-1-1%.  Opinions  differ 
between  fine  and  coarse  sand,  but,  to  the 
writer,  this  matter  resolves  itself  merely  into 
the  question  of  a  sand  so  graded  as  to  have 
the  minimum  of  voids,  bearing  in  mind  that  a 
very  fine  sand  makes,  as  a  rule,  a  weak  mor- 
tar. The  gravel  of  broken  stone  should  be 
small  and  well  graded  to  secure  a  minimum  of 
voids.  The  addition  of  pozzuolana  or  trass  is 
strongly  advocated  by  some,  who  hold  that  it 
combines  chemically  with  the  free  lime  of 
the  cement,  but  this  is  denied  by  others,  who 
maintain  it  to  be  an  inert  material,  and  opin- 
ions dilTer  as  to  whether  it  strengthens  the 
mortar.  Others  advocate  the  addition  of 
anhydrous  colloidal  clay,  or  similar  materials, 
finely  ground  and  intimately  mixed  with  the 
cement  at  the  factory.  Numerous  proprietary 
compounds  for  improving  the  impermeability 
of  mortar  and  concrete  are  in  the  market  and 
are  recommended  by  some  for  maritime  works, 
but  they  should  be  used  with  great  caution 
until  their  stability  in  sea  water  is  established. 

The  consensus  of  opinion  is  favorable  to 
the  use  of  salt  water  in  gauging,  but,  since 
there  remains  some  doubt  on  the  subject,  it 
is  believed  that  fresh  water  is  safer  and  should 
be  used  if  reasonably  available.  The  general 
tendency  in  modern  practice  is  toward  the 
use  of  a  wet  mixture  for  concrete  either  in 
mass  or  reinforced.  The  writer's  practice  goes 
back  to  the  period  when  dry  mixtures,  in  ac- 
cordance with  the  theory  of  the  times,  were 
almost  universally  recommended,  but  experi- 
ence has  demonstrated  to  his  satisfaction  that 
the  practical  conditions  of  actual  work  can 
only  be  met  by  wet  mixtures  if  the  best  re- 
sults are  to  be  secured  with  a  minimum  of 
defects.  He  also  has  a  preference  for  small 
gravel  or  pebbles  m  lieu  of  broken  stone,  since 
sufficient  adhesion  for  all  practical  purposes 
IS  found  between  the  gravel  and  mortar,  and 
since  tne  gravel,  through  the  shape  of  its  par- 
ticles, better  lends  itself  to  compacting  in  the 
mold,  particularly  in  small  work. 

Under  the  conditions  just  given  a  dense 
compact  concrete  is  obtainable,  if  it  is  manipu- 
ated  and  placed  with  care.  Precautions  par- 
ticularly should  be  taken  to  secure  a  dense  sur- 
tace  and  to  compact  the  concrete  thoroughly 
about  the  steel  bars,  through  care  in  selection 
and  manipulation.  It  has  been  the  writer's 
practice,  also,  to  finish  the  surface  of  the  con- 

'"'T 1  ""'"t  i"^?  '=°^^'  of  "'^^t  cement  wash. 
well  brushed,  in  order  to  reduce  still  furthe^ 
the  surface  permeability,  and  concrete  struc- 
ture-s  l.uilt  and  hmshed  as  described  have  re- 
sted excellently  well  the  severe  climate  of 
the.  northern  United  States.  Other  water- 
resisting  materials  similarly  applied  arrrec- 
ommended    by    some    reporters    an<l    may    be 

mdied'altn'-"''   '''■'''J""^'  P'-'-'-'a^tionYf  so 
applied  as  to  secure  intimate  contact  with  the 


concrete,    but    doubts 


may   exist   as   to   their 


permanence  in  sea  water 

A  good  sound  cement  mortar  appears  in  it- 
^.cl  to  be  a  sufficient  protection  ?;  the  im- 
bedded steel-so  long,  at  least,  as  the  mortar 
remains  sound.    The  general  repo  ter  is™  the 
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opinion  that  a  well-applied  coat  of  cement  or 
cement  mortar  is  one  of  the  best  of  preserva- 
tive coatings  for  steel  or  iron,  even  when  ex- 
posed to  continual  or  intermittent  immersion 
in  water,  and  instances  can  be  cited  in  sup- 
port of  this  opinion.  Some  fifteen  years  ago 
a  composite  water  main  made  of  thin  sheet 
iron,  coated  inside  and  outside  with  cement 
mortar,  was  removed  from  the  streets  of  the 
city  of  Washington,  where  it  had  been  buried 
and  in  service  for  nearly  forty  years.  The 
mortar  coating  was  about  three-quarters  of 
an  inch  thick  and  the  sheet  iron  was  abso- 
lutely in  as  good  condition  as  when  the  pipe 
was  made.  It  is  recognized  that  such  exam- 
ples hold  only  so  far  as  concerns  exposure 
to  fresh  water,  but  they  contirm  the  opinion 
as  to  the  protective  value  of  sound  mortar, 
and  numerous  cases  may,  no  doubt,  be  found 
of  similar  protection  when  the  exposure  was 
to  salt  W'ater.  A  case  is  cited  (')  where 
reinforcing  chains  in  a  concrete-in-situ  sea 
wall  at  Bridlington  showed  no  signs  of  corro- 
sion after  being  twenty-five  years  in  place, 
although  at  points  they  were  but  one  inch 
from  the  face  of  the  wall,  of  which  the  lower 
half  was  covered  by  the  sea  at  each  tide. 
Further  arguments  and  citations  of  facts  ap- 
pear unnecessary,  since  if  protection  can  be 
and  has  been  shown  to  have  been  secured  in 
specific  instances,  it  merely  remains  for  en- 
gineers to  reproduce  in  their  own  works  the 
conditions  necessary  to  secure  like  protection. 

In  this  connection  it  may  be  added  that 
short-time  experiments  in  the  United  States 
of  concrete  exposed  to  sea  water  indicate  the 
desirability  of  coating  the  steel  bars  with  neat 
cement,  well  brushed  on,  before  imbedding 
them  in  the  concrete,  and  Mr.  Luiggi,  in  his 
report  upon  this  communication,  recommends 
such  a  coating  to  be  applied  immediately,  be- 
fore the  concrete  is  placed.  The  general  re- 
porter has  prescribed  this  practice  in  all  re- 
inforced concrete  work  under  his  charge  in 
recent  years.  To  secure  the  best  adhesion 
between  the  steel  and  the  mortar  for  the  de- 
velopment of  the  full  strength  of  the  work 
and  for  the  protection  of  the  steel  from  cor- 
rosion, the  bars  should  be  thoroughly  cleansed 
of  all  oil,  grease,  rust  and  mill  scale  before 
the  cement  coating  is  applied. 

While  doubt  remains  in  the  minds  of  some 
engineers  as  to  reliability  of  cement  mortar 
immersed  in  sea  water,  and  while  other  en- 
gineers maintain  that  it  will  be  destroyed  in 
a  relatively  short  time,  there  is  no  difference 
of  opinion  in  regard  to  the  desirability  of  per- 
mitting concrete  to  harden  or  season  in  air 
or  in  sand  for  as  long  a  time  as  the  circum- 
stances of  the  work  will  permit,  before  ex- 
posing it  to  the  sea.  Like  views  are  held  in 
regard  to  protecting  concrete  in  place  from 
the  action  of  sea  water,  when  the  necessities 
of  the  case  expose  it  to  such  action  before  it 
has  fully  hardened.  Concrete  that  has  thor- 
oughly hardened  in  air  before  exposure  to 
the  action  of  sea  water  has  fully  established 
its  greater  reliability  than  concrete  placed  in 
sea  water  in  a  plastic  state,  and  the  subject 
requires  no  further  comment  here. 

Earlier  in  this  report  a  passing  reference 
has  been  made  to  the  excellent  results  ob- 
tained w-ith  concrete  in  the  hands  of  skilled 
engineers  and  workmen.  Every  engineer  is 
familiar  with  failures,  more  or  less  complete, 
of  concrete  when  misused  in  incompetent 
hands.  Even  in  skilled  hands,  care  and  watch- 
fulness, from  the  selection  of  the  cement  to 
the  final  completion  of  the  work,  are  neces- 
sary to  the  best  results.  This  is  true  of 
.  works  in  the  open,  and  is  all  the  more  true  for 
maritime  works,  where  added  adverse  condi- 
tions prevail,  and  where  the  sea  will  inexorably 
prove  the  quality  of  the  work  in  time.  Tlicrc- 
fore,  a  requisite  to  success  is  the  unremitting 
exercise  of  every  precaution  needed  to  secure 
good  workmanship  at  all  stages  of  the  work. 

Mr.  Voisin  reports  that  the  works  described 
by  him  have  generally  behaved  well,  and  the 
oldest  of  them  (piles  and  sheet  piling  on  the 
sands  of  Olonne)  were  nearly  thirteen  years 
old  in  1911.     He  recommends  a  rich  mixture 

'Page  17,  Reinforced  Concrete  Construction. 
by  Adams  and  Mathews;  Longmans,  Green  & 
Co.,   1911. 


for  submerged  work,  a  brush  finish  of  cement 
on  the  outside  mortar  surface  and  one  or  two 
coatings  of  coal  tar,  and  a  minimum  protec- 
tive coating  of  from  0.02.5  to  0.03  metres  (1.0 
to  1.2  inches)  over  the  steel  bars.  He  refers 
to  the  promising  use  of  ceresite  in  mortars, 
and  sums  up  by  expressing  his  opinion  that 
the  conclusions  reached  by  the  l'Jo8  congress 
have  been  confirmed  and  can  now  be  more 
precisely  stated. 

Mr.  Luiggi  advocates  the  use  of  certain  pro- 
portions ot  pozzuolana  or  trass  to  counteract 
the  effect  of  any  free  lime  in  the  cement,  and 
refers  to  the  lime-pozzuolana  mortars  that 
have  continued  sound  in  the  maritime  works 
of  the  Romans.  In  addition  he  sets  forth  four 
conditions  necessary  to  success  that  may  be 
summarized  as  follows:  (1)  A  sound,  finely- 
ground  cement  containing  the  minimum  of 
sulphuric  anhydride,  magnesia  and,  especially, 
of  free  lime;  {2)  a  rich  mixture  with  a  lib- 
eral excess  of  cement  and  mortar  above  that 
necessary  to  fill  voids;  (3)  great  care  in  the 
manipulation  and  placing  of  the  concrete  and 
the  coating  of  the  reinforcing  bars  with  ce- 
ment; (4)  plenty  of  time  for  the  concrete  to 
harden  in  air.  If  his  instructions  are  fol- 
lowed, Mr.  Luiggi  is  of  the  opinion  that  "there 
will  be  obtained  a  practically  impermeable  con- 
crete, and  one,  so  to  speak,  unchangeable  in 
sea  water,  in  the  interior  of  which  the  com- 
pletely protected  iron  will  last  under  good 
conditions    for  centuries. 

"The  reinforced  concrete  used  with  the 
precautions  stated  above  will  give  excellent  re- 
sults when  used  for  works  in  salt  water,  and 
may  be  adopted,  therefore,  with  full  confi- 
dence." 

Mr.  van  KufTeler  is  of  the  opinion  that  the 
covering  over  the  steel  bars  should  be  not  less 
than  0.02  metres  (0.8  inch).  He  cites  instances 
of  the  better  performance  of  air-hardened  con- 
crete in  comparison  with  concrete  placed  in 
sea  water  in  a  plastic  state,  and  recommends 
a  richer  mixture  under  the  latter  conditions. 
Little  objection  is  seen  to  the  use  of  sea 
water  in  gauging,  but  a  watertight  concrete  is 
considered  a  necessity.  He  advocates  the  use 
of  trass  or  pozzuolana  with  the  cement  to  in- 
crease the  density  and  strength  of  the  concrete, 
and  refers  to  the  tests  of  German  special  com- 
mittee. Mr.  van  KufTeler's  conclusions,  briefiy 
stated,  are:  (1)  Use  only  slow-setting  Port- 
land cements  of  the  best  quality;  (2)  mix 
thoroughly  and  place  carefully  the  concrete  in 
watertight  forms;  (3)  the  addition  of  trass  or 
pozzuolana  is  desirable;  (4)  use  a  watertight 
concrete  having  1  of  cement  and  IV2  of  trass 
to  3  of  sand,  or  1  of  cement  to  1%  of  sand; 
(5)  harden  in  the  air  if  possible,  and  otherwise 
use  a  richer  mi.xture. 

Your  general  reporter  is  of  the  opinion  that 
in  good,  sound  concrete,  plain  or  reinforced, 
the  engineer  has  a  most  valuable  device  adapt- 
able to  meet  any  conditions  in  maritime  works ; 
that  if  designed  with  good  judgment  and  ap- 
plied with  discretion,  it  will  permit  of  the 
execution  of  works  that  might  otherwise  he 
financially  or  physically  impracticable,  and  will 
ordinarily  permit  of  economy  in  permanent 
works ;  that  it  is  reasonably  permanent  in  sea 
water  if  applied  with  all  the  precautions  that 
experience  to  the  present  time  has  suggested, 
and  that  further  experience  may  provide  addi- 
tional means  for  increasing  its  reliability;  but 
that  no  precaution  should  be  omitted  in  its  ap- 
plication. He  would  not,  however,  be  consid- 
ered as  advocating  the  use  of  concrete  under 
any  and  all  conditions,  and  recognizes  that  in 
some  situations  other  materials,  alone  or  com- 
bined with  concrete,  give  belter  or  more  eco- 
nomical or  more  permanent  results. 

It  is  evident  from  the  reports  before  the 
congress,  and  more  especially  from  the  cur- 
rent literature  upon  this  subject,  that  ex- 
perience with  reinforced  concrete  in  sea  w'ater 
lias  not  to  the  present  time  covered  a  period 
sufficiently  long  to  permit  of  laying  down  con- 
clusions in  detail  as  to  the  best  methods  to  be 
followed  for  its  preservation.  With  ion.ger 
experience,  such  conclusions  might  be  so  for- 
mulated as  to  meet  the  approval  of  the  Con- 
gress and  some  of  them  might  be  put  forward 
at  this  time.  It  would  seem,  however,  to  be 
wise  merely  to  refer  to  the  experience  hereto- 


fore gained  in  the  matter  of  such  details,  as 
contained  in  the  reports  before  the  congress 
or  as  found  elsewhere,  and  to  defer  action  by 
the  congress  on  such  matters  until  conclusions 
thereon  may  be  supported  by  such  further  ex- 
perience as  will  enable  the  congress  to  adopt 
them  with  greater  assurance  as  to  their  effi- 
ciency. 

Onlv  the  following  general  conclusions  are 
therefore  submitted  for  the  action  of  the  con- 
gress : 

1.  Further  experience  tends  to  confirm  the 
conclusion  of  the  congress  of  I'MS  that  the 
earlier  results  of  the  application  of  reinforced 
concrete  to  hydraulic  and  maritime  works  are 
encouraging,  and  to  indicate  that  reinforced 
concrete  may  be  expected  to  be  reasonably 
permanent  in  sea  water  if  the  precautions  nec- 
essary to  secure  that  end  are  intelligently  and 
unremittingly  exercised  m  accordance  with  the 
best  experience  in  such  works. 

2.  In  view  of  the  comparative  novelty  of 
this  type  of  construction,  its  increasingly  wide 
application,  and  the  rapidly  growing  experi- 
ence in  its  use,  this  subject  should  again  be 
made  a  question  for  consideration  at  the  next 
congress. 


Comment   on   the    Earnings   of    Engi- 
neering Graduates. 

Sirs:  The  number  of  your  paper  for  July 
Ij  has  just  reached  me.  The  article  on  the 
Employment  and  Earnings  of  Engineering 
Graduates,  published  on  the  first  page,  is  ot 
interest  to  me,  as  it  probably  is  to  every  en- 
gineer. It  looks  to  me,  though,  that  these  fig- 
ures as  given  make  a  false  impression.  So 
many  statistics  have  been  published  showing 
engineering  graduates  having  average  salaries 
of  three  to  four  thousand  dollars,  when  every 
person  connected  with  the  engineering  busi- 
ness knows  that  the  vast  majority  are  getting 
kss  than  $2,000.  Taking  these  figures  as  giv- 
en, while  the  average  is  $4,221,  we  find  that 
out  of  519  reporting  salaries,  385,  or  74  per 
cent,  report  under  $2,000.  That  means  that  a 
few  men  having  very  large  incomes  raise  the 
average  so  that  it  does  not  make  a  fair  rep- 
resentation. The  second  consideration  is  that 
the  largest  salaries  are  very  frequently  drawn 
by  men  who  have  taken  engineering  courses 
becatise  they  expected  to  fit  tlicmselves  for 
certain  positions,  rather  than  that  they  hold 
the  positoins  because  they  have  taken  engi- 
neering courses.  By  that  I  mean  that  they 
are  the  sons  of,  or  in  some  way  represent, 
persons  who  own  these  properties  and  who 
train  them  to  take  charge  of  their  work.  I 
know  several  engineering  graduates  who  arc 
making  very  large  incomes,  but  they  are  men 
who  were  trained  in  that  kind  of  work  from 
early  boyhood  and  have  succeeded  to  posi- 
tions held  by  their  fathers  or  other  close  rela- 
tives, or  have  taken  charge  of  properties 
owned  by  persons  interested  in  them.  It  goes 
without  saying  that  such  positions  would  prac- 
tically be  entirely  out  of  reach  of  the  ordinary 
graduate. 

If  a  word  be  allowed  in  regard  to  the  ref- 
erence m.idc  in  the  latter  part  of  that  edi- 
torial about  the  low  pay  of  engineers,  it  has 
often  seemed  to  me  that  the  engineers  them- 
selves are  at  least  partially  to  biame  for  this, 
insomuch  as  so  many  of  them  are  willing  to 
undertake  any  kind  of  work  for  almost  any 
pay  that  can  be  gotten  out  of  it:  that  is,  that 
they  are  afraid  that  their  community  will  think 
that  they  do  not  know  all  about  engineering 
and,  consequently,  they  will  undertake  to  exe- 
cute conditions  in  lines  of  work  in  which  they 
know  very  little.  The  result  is  that  thev  do 
not  very  long  deceive  anyone  and  their  clients 
come  to  recognize  the  fact  that  they  arc  doing 
something  for  which  even  the  small  pay  tliey 
may  be  getting  is  ample,  with  the  result  th.it 
they  get  the  idia  that  all  engineering  kiunvl- 
edgc  is  on  the  same  basis  and  the  engineer  is 
noi  able  to  get  any  better  p,ay  for  work  for 
which  he  is  eouipped  than  for  work  for  w-hich 
he  is  not  equipped. 

Very   truly  yours. 

Frank  H.   CUitz. 

Chambersburg,  Pa.,  July  18,  1912. 


116 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  5. 


The    Use   of    Light    Weight    Locomo- 
tives     for      Conveying      Concrete 
Over  Portable  Track. 

Conlilbutt-d  by  Henry  Uoljiczek. 

In  the  elimination  of  the  grade  crossings  of 
the  Pennsylvania  Railway  at  Rahway,  New 
Jersey,  it  was  necessary  in  elevating  the  tracks 
to  build  concrete  retaining  walls  and  abut- 
ments 25  ft.  high. 


the  Orenstein-Arthur  Koppel  Company  ot 
Pittsburgh,  Pa.,  is  especially  designed  for  use 
in  connection  with  portable  track  ot  -4-in 
gage,  made  of  16  or  ■20-lb.  rails,  and  has  solved 
the  problem,  as  proven  in  actual  service  tests. 
This  engine,  as  illustrated  in  Figs.  1  and  .., 
has  the  advantage  that  its  water  tank  is  located 
between  the  wheels  of  the  engine,  with  the 
idea  of  keeping  the  center  of  gravity  very  low, 
so  that  the  engine  can  run  quietly,  even  on  this 
portable  track  simply  laid  on  the  ground,  with- 


Surety  Bonds  on  Public  Work. 

Sirs-  Your  editorial  on  "Some  Economics 
of  Specifications  with  Particular  Reference  to 
Road  Work"  in  the  issue  of  July  10,  19r.i,  is 
verv  much  to  the  point.  u-  i,    r 

There  is  one  point,  however,  in  which  1 
think  vou  err,  and  that  is  in  regard  to  the 
amount  of  bond.  You  say  "A  bond  on  pub- 
lic work  should  not  be  greater  than  to  cover 
the  loss  to  the  public  in  case  the  contractor 
throws  up  the  job"  and  "as  a  rule  a  bond  of 
15  per  cent  would  serve  every  purpose.  In 
the  West,  at  least,  the  bonding  companies 
charge  the  same  premium  for  a  bond  for  15 
per  cent  of  the  amount  of  the  contract  as  for 
a  bond  equal  to  the  total  amount  of  the  con- 
tract. In  some  recent  paving  specifications 
we  required  a  bond  of  2-5  per  cent  of  the  total 
amount  of  the  contract,  but  it  saved  the  con- 
tractor nothing  while  it  helped  the  bonding 
company  75  per  cent.  The  bonding  agent  told 
me  the  reason  was  that  they  could  not  tell 
which  25  per  cent  of  the  work  they  were  re- 
sponsible for.  Again,  your  15  per  cent  would 
just  about  pay  the  attorney's  fee  in  case  of 
suit,  and  such  cases  usually  get  into  court,  so 
where  does  the  taxpayer  get  off? 
Very  truly  yours, 

J.  B.  Marcellus. 

Boise,  Idaho,  July  18,  1912. 


Fig.  1.- 


-View  of  5-Ton  Steam  Locomotive  and    Locomotive    Crane    Used    in    Concreting    on 
Track    Elevation    at    Rahwav,    N.   J. 


In  order  to  avoid  bringing  the  concrete  cars 
from  the  mi.xer  to  the  point  of  delivery  up 
to  such  a  height,  the  tracks  were  laid  along 
the  base  of  the  forms,  as  shown  in  Fig.  1. 
The  concrete  was  dumped  from  the  mi.xer  into 
IVj-cu.  yd.  buckets,  as  shown  in  Fig.  2,  which 
■were  conveyed  to  the  point  of  delivery  upon 
wooden  platforms  built  upon  Koppel  standard 
36-in.x24-in.  cradle  cars,  the  regular  body  hav- 
ing been  removed.  The  uprights  of  the  cradle 
cars  served  as  guides  for  the  buckets.  Six  of 
these  trucks,  each  carrying  one  bucket,  made 
up  a  train.  This  train  was  pulled  by  the  Kop- 
pel locomotive,  shown  in  Figs.  1  and  2,  over  a 
distance  of  about  1,.500  ft.  Each  locomotive 
made  a  round  trip  within  about  8  to  10  min- 
utes, exclusive  of  time  required  to  load  and 
dump  the  buckets,  thereby  totaling  from  700 
to  7.50  cu.  yds.  of  concrete  in  one  day.  When 
they  reached  the  wall  under  construction  the 
buckets  were  picked  up  by  a  locomotive  crane 
and  raised  to  the  top  of  the  forms,  where  the 
concrete  was  placed. 

The  special  feature  of  the  work  that  this 
locomotive  was  doing  on  this  job  was  this : 
In  order  to  receive  the  charge  from  the  con- 
crete mixer,  which  sets  rather  low,  the  con- 
tractor had  to  depress  the  tracks  under  the 
mixer,  and  the  locomotive  thus  was  required  to 
pull  the  loaded  trains  out  of  this  dug-out,  on 
a  grade  of  from  4  to  5  per  cent,  from  a  stand- 
still. 

The  work  done  by  this  locomotive  has  been 
of  .great  interest  to  the  contractors  who  have 
seen  it  in  actual  service.  ?"or  some  time  a 
need  has  been  felt  by  contractors  for  an 
economical  method  of  replacing  hand  and 
anini.il  (lower  for  conveying  light  cars  used  in 
connection  with  portable  track  for  contracting 
work,  construction  of  roads  and  other  light 
work. 

Trials  have  been  made  with  small  gasoline 
engines,  which  have  given  satisfaction  in 
some  cases.  They  have  failed  to  give  satis- 
faction in  other  cases  where  the  expense  of 
up-kccp.  repairs,  and  the  depreciation  neces- 
sary on  .icount  of  the  short  life  of  the  en- 
gine, [ir.ived  to  be  too  great. 

The  small  steam  engine  of  five  tons  weight, 
which   lias  lately  been  put  on  thf-   tTirket   bv 


out  any  danger  of  derailment  or  falling  over 
when  the  engine  runs  at  a  high  rate  of  speed. 
.'\nother  special  feature  of  the  construction  is 
that  the  engine  is  provided  with  a  firebox 
made  of  solid  copper,  and  seamless  drawn 
steel  tubes,  allowing  the  engine  to  be  treated 
roughly,  as  is  often  necessary  in  contracting 
work,  without  making  repairs  necessary. 
The  concreting  here  described  was  handled 


Experiments    in    Waterproofing    Con- 
crete Using  Potash  Soap  Instead 
of  Mixing  Water. 

By  the  use  of  an  8  per  cent  solution  instead 
of  water  in  mixing,  Mr.  Albert  Grittner, 
Budapest,  Hungary,  states  that  concrete  can 
be  made  practically  impermeable.  This  asser- 
tion is  based  on  laboratory  tests  and  upon 
experience  with  actual  structures  which  are 
cited  in  a  report  to  the  International  Asso- 
ciation for  Testing  Materials.  An  abstract 
of  this  report  follows : 

The  test  specimens  comprised  hollow  7-cm. 
cubes  with  1-cm.  walls;  prisms  5x5  cm.  and 
21  cm.  high ;  and  disks  9  cm.  in  diameter  and 
1  cm.  or  .3  cm.  thick.  The  prisms  and  cubes 
were  used  to  determine  the  suction  rise  of 
water  when  immersed  in  water  4  cm.  deep,  and 
the  disks  were  subjected  to  pressure  of  a 
water  column.  The  potash-soap  experiments 
were    started    on    the    instigation    of    Dr.    C. 


Fig.  2.— View  of  Concrete  Mixing   Plant  and    Industrial    Train  for   Conveying   Concrete. 


by  the  Kcyslnne  State  Construction  Companv 
of   Philadelphia,   Pa. 


In  concreting  a  largs  reservoir,  21  ft.  deep 
and  45  ft.  in  diaineter,  at  Vir.ginia,  .Minn.,  the 
concrete  was  protected  from  ireezin.?  by  cov- 
ering its  exposed  areas  with  a  layer  oi"  clay, 
a  layer  of  cinders,  and  a  second  layer  of  clay! 
The  total  thickness  of  the  proleci'ive  ccatinV 
was  18  ins. 


Zielinszky,  Professor  at  the  Technical  High 
School  of  Budapest,  who  had  obtained  good 
results  when  using  potash  soap  on  a  concrete 
building. 

The  Portland  cement  used  in  these  experi- 
ments showed  after  28  days  a  tensile  strength 
of  .31.8  kgs.,  crushing  strength  440  kgs. 

The  river  sand  used  was  fine  grained,  94 
per  cent  being  less  than  3  mm.  in  size.  The 
density  of  the  sand  was  1.52.    The  gage  liquid 
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consisted  of  a  soap  solution  containing  8  kgs. 
of  potash  soap  in  100  liters  of  water.  It 
should  be  emphasized  that  the  soap  must  be 
completely  dissolved,  which  is  best  secured 
by  taking  care  to  use  warm  water  and  to 
filter  subsequently  through  some  loose  fabric. 

The  density  of  the  specimens  was  "2.'22. 
After  being  kept  damp  for  28  days,  the  speci- 
men was  placed  on  a  hot  stove  and  complete- 
ly dried.  When  the  tests  were  finished,  the 
specimens  were  once  more  dried  at  120°  C. 
and  once  more  tested  in  order  to  ascertain 
whether  the  capacity  for  keeping  the  water 
out  had  not  altered.  The  results  were  the 
same  in  the  first  and  in  the  second  instances. 
The  results  of  the  tests  are  given  in  Table  I. 

It  was  striking  and  indeed  surprising  to  find 
in  the  case  of  these  soft  soap  test  specimens, 
not  only  that  the  hollow  cubes  and  the  prisms 
were  completely  waterproof,  but  also  that  the 
dies,  1  cm.  in  thickness,  could  maintain  a 
water  column  of  8-5  cms.  which  liad  not  sunk 
after  8  days.  Still  more  striking  is  the  ex- 
periment, in  which  the  disc  of  -3  cm.  thickness 
withstood  the  pressure  of  2.1  atmosphere  with- 
out showing  any  permeation  of  moisture  after 
24  hours.  This  experiment  demonstrates  in  a 
brilliant  fashion,  that  a  dense  concrete  which 
has  been  prepared  with  soft  soap  will  be  com- 
pletely impermeable  to  water. 

It  is  not  only  this  experiment  which  proves 
the  correctness  of  the  facts  that  have  been 
ascertained.  Practical  experience  confirms  this 
experiment.  The  tank  of  the  water  tower 
on  Margaret  Isle  in  Budapest,  600  cu.  m.  in 
capacity,  was  prepared  with  potash  soap,  after 
these  preliminary  experiments  with  hollow 
cubes  had  proved  the  concrete  which  was  used 
to  be  completely  impermeable  to  water.  The 
preparation  of  such  concrete  with  the  potash 
soap  is  not  expensive.  The  cubic  metre  of 
concrete  would  at  the  highest  be  more  ex- 
pensive by  10  Kronen  (8s  6d). 

It  is  true,  that  a  firm  and  quite  dense  con- 
crete, free  of  voids,  which  has  been  most 
carefully  prepared  and  faced  with  cenvnt, 
will  also  be  waterproof;  but  this  object  can 
be  attained  by  the  aid  of  potash  soap  with 
much  less  trouble  and  care  at  much  smaller 
e.xpense. 

One  important  question  remained  to  be  in- 
quired into.  It  must  be  admitted  that  a  con- 
siderable saving  might  be  effected,  if  the  same 
object  could  be  obtained  by  using  much 
smaller  quantities  of  cement.  The  question 
was:  Is  it  really  absolutely  necessary  that 
the  cubic  metre  of  concrete  should  contain 
500  kgs.  of  cement?  Might  not  the  aim  be 
secured  with  -300  kgs.  of  cement? 

Some  experiments  were  therefore  conducted 
in  which  the  cubic  metre  of  finished  concrete 
contained  only  300  kgs.  of  cement.     For  these 


tests  hollow  cubes  of  20  cm.  of  edge,  the  wall 
thickness  being  4  cm.,  were  secured.  The 
specimens  were  made  with  Portland  cement 
which  after  2  days  yielded:  Tensile  strength, 
34.2  kgs.,  crushing  strength,  337  kgs. 

The  Danube  sand  -used  for  these  experi- 
ments had  a  density  of  1.62,  and  the  volume 
of  the  pores  amounted  to  3.5  per  cent.  The 
coarse  additions  consisted  of  Danube  pebbles 
of  2  cm.  diameter  at  the  highest,  a  density  ol 
1.59  and  a  pore  volume  of  39  per  cent.  The 
concrete  was  made  with  71.5  per  cent  of  water 
and  8  per  cent  of  soap  solution  (calculated 
for  the  cement  applied)  and  was  kept  damp 
for  three  weeks  before  being  submitted  to 
the  test.  We  also  made  from  this  concrete 
prisms  of  21  cms.  edge  length  and  5x5  cms. 
cross  section.  These  were  were  likewise  kept 
in  the  damp  for  three  weeks  and  afterward 
dried  in  the  stove  at  100°  C.  and  then  placed 
in  10  cms.  of  water  in  order  to  determine  the 
amount   of   w'ater   taken   up  by   the   specimen. 

The  results  are  given  in  Table  II.  We 
should  add  that  we  also  prepared  cubes  of 
20  cms.  edge  for  the  pressure  test,  and  that 
the  resulting  strengths  tabulated  are  means 
of  three  experiments. 

These  experiments  demonstrate  that  a  wa- 
terproof concrete  can  also  be  obtained  by  the 
aid  of  a  potash  soap,  if  1  cu.  cm.  of  concrete 
does  not  contain  inore  than  .300  kgs.  of  Port- 
land cement.  Just  like  the  previous  tests  with 
500  kgs.  of  cement  these  tests  demonstrated 
that  the  discs.  3  cms.  in  thickness,  when  ex- 
posed to  a  water  pressure  of  2.1  atmospheres 
for  six  hours,  did  not  permit  the  sniallest 
quantity  of  water  to  permeate ;  they  did  not 
even  turn  damp  when  potash  soap  had  been 
used  in  their  preparation.  The  same  discs 
were  completely  wetted  through  in  one  hour 
when  they  had  been  prepared  with  water. 

When  a  waterproof  concrete  is  to  be  made 
with  potash  soap,  the  chief  condition  to  be 
observed  is  that  the  concrete  should  be  per- 
fectly dense,  that  is  to  say,  free  of  voids.  The 
pores  between  the  sand  particles  should  be  en- 
tirely filled  with  ceinent;  but  since  this  would 
require  a  great  deal  of  cement,  it  is  impor- 
tant to  know  that  the  mortar  may  be  mixed 
with  pebbles  and  crushed  stones,  such  that 
part  of  the  volume  of  the  pores  is  filled  by 
this  material,  which  is  imbedded  in  the  mortar. 

A  commission  selected  by  the  Russian 
government  to  devise  a  plan  for  coverm.g 
many  sections  of  Russia  with  a  network  of 
railways  during  the  next  five  years  has  re- 
ported, and  the  project,  worked  out  by  its 
members,  will  be  presented  soon  to  the 
Council  of  Ministers  for  its  in.spection  and 
possible    ratification^ 
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The  Advantages  and  Disadvantages  of 

Structures  of  Various  Types  for 

Crossing  Navigable  Waterways. 

Within  a  decade  the  problem  of  designing 
structures  for  carrying  land  traffic  across  navi- 
gable waterways  has  assumed  great  impor- 
tance. One  of  the  subjects  for  the  last  In- 
ternational Congress  of  Navigation  was  the 
economic  and  technical  study  of  such  cross- 
ings. Among  the  papers  presented  was  one 
by  Messrs.  Babin,  Cablentz  and  Tartrat,  engi- 
neers, Ponts  et  Chaussees,  of  Rouen,  France, 
which  summarizes  the  comparative  merits  of 
various  types  of  crossings  so  particularly  well 
that  we  abstract  it  here : 

ADVANTAGES    AND    PISADVANTACES    OF    THE    VAR- 
IOUS    METHODS    OF    CROSSING    FROM    THE 
POI.NT    OF    VIEW    OF    NAVIGATIOX. 

Classification. — The  crossing  of  a  maritirne 
channel  can,  like  the  railroads,  be  effected  in 
three  main  ways  (1)  Crossing  underground 
by  means  of  a  tunnel;  (2)  crossing  above 
ground  by  viaduct,  and  (3)  crossing  on  the 
level  by  movable  bridges ;  swing  bridges,  bas- 
cule bridges  and  lift  brid.ges,  traveling  bridges, 
transporter  bridges,  ferries  on  the  river  or 
sea  bottom. 

Floating  bridges  and  ferries  also  belong  to 
this  latter  category;  but  the  level  of  their 
roadway  is  subject  to  the  variation  of  the 
level  of  the  water  and  thus  they  do  not  come 
within  the  scope  of  this  report. 

The  diverse  systems  of  movable  bridges  may 
be  themselves  subdivided  into  two  classes  ac- 
cording to  whether  they  affect  the  sea  way  or 
the  land  route  chiefly.  In  the  one  class  the 
swing  bridges,  bascule  or  roller  bridges  are  in- 
cluded, in  the  other  the  transporter  bridges. 

The  lift  bridges,  the  roadway  of  which  can- 
not be  carried  to  a  level  above  the  mast  tops, 
except  at  the  cost  of  unacceptable  loss  of 
time  must  be  at  once  eliminated. 

Szfiiig  Bridges.— The^  w'orks  of  the  first 
class  besides  the  disadvantage  of  habitually 
barring  the  navigation  route  have  a  second 
disadvantage  in  that  they  only  permit  a  rela- 
tively limited  span  in  consequence  of  the  can- 
tilever construction  by  means  of  which  they 
effect  the  crossing  and  of  the  necessity  of 
balancing  these  arms  by  a  tail  piece  or  an- 
other arm  in  such  a  manner  that  they  are 
sustained  under  loading. 

These  bridges  are  thus  only  permissible  over 
channels  and  maritime  canals  with  no.  or  prac- 
tically no  current,  where  vessels  can  reduce 
their  speed  sufficiently  to  be  still  under  con- 
trol. Their  use  should  be  prohibited  both 
for  maritime  channels  and  for  those  of  rivers 
flowing  into  a  sea  with  a  wide  amplitude  of 
tide  or  carrying  a  large  flow  of  upland  water. 
Vessels  are  only  sure  of  their  navigability 
under  the  condition  of  being  able  to  keep  up 
a  proper  speed,  and  under  these  conditions, 
danger  would  arise  even  during  calm  and  clear 
weather,  requiring  them  to  stop  and  cast  an- 
chor in  front  of  a  closed  bridge  against  which 
they  would  be  thrust  by  the  current,  wind, 
storm,  and  especially  fog,  which  would  hide 
the  construction,  would  render  navigation  still 
more  dangerous. 

Even  within  river  harbors  where  the 
strongest  current  is  that  of  the  ebb  tide,  ves- 
sels have  a  greater  sense  of  security  on  the 
down-stream  than  on  the  up-stream  side  of 
one  of  the  bridges  under  consideration,  and 
there  is  a  reluctance  in  passing  it,  because 
on  the  down-stream  side  they  can  let  run.  in 
order  to  make  good  a  false  maneuver,  which 
on  the  up-stream  side  might  have  caused  them 
to  collide  with  the  bridge. 

On  the  other  hand,  this  method  of  crossing 
has  the  advantage  of  allowing  the  channel  to 
be  perfectly  free  to  the  full  height  as  well  as 
the  full  depth  if  there  is  no  sill,  whereas  all 
other  systems  require  a  limit  either  in  the 
draught  of  water  or  in  the  heigh.t  of  the  mass 
of  the  vessels;  this,  too,  is  the  case  of  trans- 
porter bridges. 

Transporter  Bridges. — These  latter  construc- 
tions only  interrupt  the  navig.ible  channel  mo- 
mentarily, during  the  passage  of  the  moving 
car.  Nevertheless,  certain  risks  of  collision 
exist  between  vessels  and  this  car  which  trav- 
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els  at  the  height  of  their  hulls,  especially  if 
it  has  dimensions  of  Rrcat  magnitude  perpen- 
dicular to  the  flow  of  the  river  for  the  pur- 
pose of  carrying  a  railway  across  it.  such 
collisions  appear  avoidahlc,  however,  by  the 
use  of  appropriate  optical  or  phonic  signals. 
The  limitation  required  by  this  type  of 
bridge  as  in  the  case  of  tunnels  or  viaducts 
with  regard  to  the  draught  or  the  height  of 
the  ships'  masts,  is  a  more  serious  matter. 

If.  strictly  speaking,  a  certain  hmitation  is 
permissible  'when  the  structure  is  in  the  mid- 
dle of  a  harbor  and  leaves  a  section  free  for 
the  largest  vessels,  the  contrary  is  the  case 
when  it  effects  the  access  channel  itself  and  it 
may  bring  with  it  the  most  disastrous  conse- 
quences bv  throwing  discredit  on  the  harbor 
and  causing  the  exclusion  of  regular  lines. 
Therefore  it  is  desirable  in  this  case  to  pro- 
vide wide  play  room  either  below  the  keel  or 
above  the  top'  of  the  mast  of  the  largest  ves- 
sels that  might  use  the  harbor. 

In  this  respect  transporter  bridges  and  tun- 
nels form  from  the  point  of  view  of  naviga- 
tion a  more  preferable  solution  for  the  cross- 
ing of  the  maritime  sections  of  rivers  than 
viaduct  construction. 

In  the  case  of  transporter  bridges,  in  fact, 
a  super-elevation  of  their  top  girder  work  has 
no  influence  whatever  on  their  accessibility 
and  has  as  a  sole  consequence  the  necessary 
raising  of  the  side  towers,  a  modification  rel- 
atively less  costly  if  it  is  carried  out  at  once 
when' being  constructed.  It  is  therefore  easy 
to  build  these  structures  in  such  a  manner  that 
they  provide  amply  for  the  future  as  regards 
the  heights  of  masts.  Moreover,  by  carrying 
the  traveling  track  of  the  transporter  like  a 
suspension  bridge  with  cable  if  such  a  means 
is  adopted  it  is  then  possible  to  attain  con- 
siderable spans  economically  to  avoid  piers  in 
the  river,  and  fmally  to  obtain  over  the  whole 
width  and  notably  over  the  middle  the  desired 
clear  headway   for  the  passage  of  vessels. 

I'inally,  in  case  of  a  premeditated  or  acci- 
dental fall,  the  maritime  waterway  might  be 
without  doubt  obstructed  but  with  cables  ov 
parts  of  small  dimensions  which  would  be  dis- 
located there  would  only  form  slight  projec- 
tions on  the  river  bottom.  To  cause  a  serious 
obstruction  it  would  be  required  that,  at  the 
same  time  as  the  over  heading  traveling  stag- 
ing, the  pier  structures  should  fall  into  the 
river. 

Tunnels. — .^s  regards  tunnels,  they  are  gen- 
erally carried  out  by  a  longitudinal  excava- 
tion in  strata  permitting  undermining  and  on 
this  account  it  is  necessary  to  construct  them 
at  a  sufficiently  great  depth  below  the  bed  of 
the  river  in  order  that  there  may  be  no  fear 
that  the  soffit  of  the  tunnel  could  be  one  day 
struck  by  the  keels  of  passing  vessels. 

In  the  case  that  they  are  constructed  by  a 
method  such  as  vertically  sunk  caissons  placed 
side  by  side  allowing  the  soffit  of  the  tunnel 
to  be  laid  at  a  higher  level,  the  clearance  to 
be  allowed  must  not  only  provide  for  the  in- 
crease in  the  draft  of  vessels  but  also  the 
possible  lowering  of  the  water  level  at  low 
tides  resulting  from  works  of  river  improve- 
ment. Nevertheless,  even  largely  conceived, 
they  will  always  be  relatively  of  a  moderate 
character  because  on  the  one  hand  the  drafts 
of  vessels  increase  sensibly  less  quickly  than 
the  other  dimension  of  vessels  and  on  the 
other  hand  the  lowering  of  the  low  water 
levels  to  be  provided  for  is  usually  of  small 
importance.  Lastly,  it  must  equally  be  said 
to  the  .idvantage  of  suh-phivial  tunnels  that 
the  accidents  which  might  follow  in  their  train 
cither  during  their  construction  or  during 
thtir  use  would  have  no  after  effect  in  the 
navigable  waterw.iy. 

X'iaiiucls. — The  crossing  bv  means  of  via- 
duct makes  it  much  more  difficult  to  realize 
these  various  desiderata. 

.\  super-elevation  of  a  few  meters  may 
have  except  when  it  is  a  case  of  a  water 
course  confined  between  high  banks,  a  very  se- 
rious influence  on  the  construction  of  the  ap- 
proaclus.  Moreover,  for  a  structure,  the  total 
length  of  which,  including  the  contiguous  via- 
duct, may  often  attain  several  kilometers,  hesi- 
t.ition  wotdd  arise  as  rccards  the  erection  of 
a  suspension  type  of  bridge.     The  rigid  tvpe 


with  cantilever  arms,  the  lower  arms  of  wh  ch 
are  inclined  towards  the  piers  so  tl'^t .  «^ 
maximum  clear  headway  will  only  be  attained 
in  the  center  of  the  span  would  be  more  like- 
ly to  be  adopted.  Furthermore,  it  vyould  be 
attempted  to  hit  on  a  solution  acceptable  trorn 
the  financial  point  of  view  to  reduce  as  mucli 
as  possible  this  height  and  at  the  same  time 
to  increase  the  number  of  piers.  1  bus,  tnese 
latter  being  verv  wide  and  often  double  might 
besides  the  obstruction  that  they  cause  to  ves- 
sels, influence  the  hvdrological  nature  of  the 
river  in  consequence  of  the  discontinuity  m 
width  and  cross  section  which  they  give  rise 
to,  and  finally  of  causing  locally  on  the  river 
bottom,  if  it  is  of  a  shifting  character,  trouble 
by  provoking  the  formation  of  banks  more  or 
less  along  the  navigable  channel. 

Finally,  in  such  structures  the  risk  ot  col- 
lapse during  construction  or  in  the  event  of  a 
war  must  be  specially  taken  into  considera- 
tion. The  river  might  then  become  "bottled 
up"  for  a  long  period;  because  in  order  to 
free  it,  it  would  be  necessary  to  dismantle  the 
fragments  of  heavy  sections  more  or  less 
twisted  and  entangled  one  with  another  by 
means  of  explosives  and  to  fish  them  out  by 
means  of   powerful   machinery. 

For  these  various  reasons  the  presence  of  a 
viaduct  over  an  access  channel  will  very  often 
be  of  harm  to  an  inland  harbor. 

Ferries  Running  on  the  River  Bottom.— As 
to  ferries  running  on  the  river  bottom,  they 
only  form  a  possible  solution  in  quite  excep- 
tional cases;  for  on  the  one  hand  it  cannot  be 
thought  of  in  case  of  rivers  with  a  shifting 
bed  where  the  track  would  be  constantly  ex- 
posed to  silt  and  on  the  other  hand  even  when 
the  bottom  is  relatively  stable,  there  are  al- 
ways fears  that  the  track  might  be  mudded 
up  or  blocked  by  other  materials  carried  dow-n 
by  the  river,  and  therefore  it  is  necessary  to 
niake  the  track  elevated  above  the  bottom 
which  would  reduce  the  draft  of  vessels. 

There  is  only  one  example  of  a  work  of  this 
kind  in  France,  namely,  that  of  the  roller 
ferry  bridge  of  St.  Malo,  6x7  metres,  the  roll- 
er path  of  which  is  constructed  in  a  rocky 
bottom  which  is  frequently  uncovered  at  low 
tides. 

Data  on  the  Draft  of  Vessels  and  the 
Height  of  Masts. — It  may  perhaps  be  useful 
at  the  end  of  this  section  of  the  report  to 
give  some  data  on  the  dimensions  of  draft 
and  height  actually  occurring  on  the  largest 
vessels. 

The  greatest  draft  is  according  to  our 
knowledge  that  of  the  two  last  liners  of  the 
White  Star  Line,  the  Olympic  and  the  Titanic, 
the  one  now  in  service  and  the  other  launched 
in  1911.  It  is  10..50  m.  and  exceeds  by  0.30  m. 
that  of  the  Lusitania  or  Mauretania  of  the 
Cunard  Company   (1907). 

In  Germany  the  liners  "Deutschland"  (1910), 
"Kaiser  Wilhelm  11"  (1903)  and  "Kron- 
prinzessin  Cecilie"  (1907)  of  the  North  Ger- 
man Lloyd  have  a  draft  sensibly  less ;  8.83 
m.  in  the  first  two  cases  and  9.20  m.  in  the 
latter.  They  have,  however,  been  exceeded  in 
this  respect  by  the  "George  Washington"  of 
the  same  company  (1910)  which  has  attained 
10  m. 

"La  France"  is  still  more  behindhand  with 
the  8.4.5  m.  of  the  "Provence"  and  the  9.fi0  m. 
of  the  "France"  (1911)  not  yet  on  service,  all 
being  lines  of  the  Cie  Generale  Transatlan- 
tique. 

Further  it  should  be  remarked  that  the 
"Oceanic"  of  the  White  Star  Line  which  pre- 
ceded already  the  "Olympic"  by  -12  years  at- 
tained the  figure  of  9.90  m.,  or  only  0.60  m. 
less  than  the  draft  of  the  latter  vessel,  which 
confirms  the  preceding  observation  that  the 
draft  of  vessels  increases  sensibly  slower  than 
that  of  the  other  dimensions. 

As  regards  the  heights  of  masts,  the  largest 
sailing  vessels  with  1  and  5  masts  have  "the 
highest  masts.  In  France  the  four  master 
"Guervilly"  fitted  with  auxiliary  E)iesel  engines 
belonging  to  the  port  of  Rouni  lias  a  height 
of  .57  m.  al  light  load  and  ii.s  owners  are  act- 
ually constructing  a  five  master  "France"  fit- 
ted with  engines  of  the  same  tvpe,  the  height 
of  which  will  exceed  01  m.  at  light  load,  the 
steamer  "Chicago"  of  the  Cie  Generale  Trans- 


atlantique    with    its    installation    of    wireless 
telegraphy  already   exceeds  60  m. 

In  foreign  countries,  there  are  also  vessels 
with   high   masts,   especially   in   Germany    the 
sailing  vessels  "Pamir"  57  m.,  "Herzogin  Ceci- 
lie" 61  m.,  "Potosi"  04  m.,  "R.  C.  Rickmers 
60  m. 

It  is  necessary  to  add  that  the  large  saihnp 
vessels  with  auxiliary  Diesel  engines  appear 
to  have  a  brilliant  future;  in  any  case  there 
are  several  in  design  or  on  the  slips  in  France 
and  Germany  and  it  might  bring  with  it  a 
new  progress  in  the  height  of  masts  besides 
with  the  development  of  wireless  telegraphy. 

Finally,  the  masts  constructed  of  steel  are 
often  in  one  piece  and  do  not  properly  speak- 
ing carry  any  top  masts  which  can  be  stowed 
on"  passing  bridges  so  that  it  is  necessary  to 
reckon  with  their  total  height  in  fixing  the 
levels  of  the  top  girders. 

ADVANTAGES     AND     DISADVANTAGES     OF     VARIOUS 

CROSSINGS    FROM    POINT    OF    VIEW    OF 

THE    LAND    TRAFFIC. 

The  regions  crossed  by  maritime  navigable 
ways  are  usually  low-lying  and  flat.  It  is 
therefore  level  crossings  which  will  be  gen- 
erally most  advantageous  for  land  traffic,  thus 
avoiding  to  have  to  overcome  great  heights  or 
great  hollows  by  means  of  approach  embank- 
ments or  lifts.  This  category  of  structures 
would  not  however  be  suited  to  serve  a  very 
intense  traffic,  and  particularly  a  railway  of 
great  traffic  importance  especially  if  the  navi- 
gation itself  is  active,  since  the  passages  would 
have  to  be  alternately  afforded  to  either  one 
or  the  other  routes  and  it  would  be  necessary 
to  take  the  time  required  for  these  operations 
into  account. 

Traveling  Bridges,  Swing  Bridges  and  Bas- 
eule  Bridges. — If  it  is  a  case  of  moderate 
traffic,  preference  will  be  given  to  bridges  with 
moving  spans  in  every  case  when  this  type 
suits  the  requirements  of  the  navigation  and 
particularly  in  the  case  of  crossing  channels 
or  maritime  canals.  They  will  moreover  near- 
ly always  be  the  most  economical  solution  as 
the  cost  of  construction  and  the  working  ex- 
penses are  very  low  in  proportion  to  those 
which  lifts  or  the  traction  over  approach  em- 
bankments of  viaducts  or  tunnels  would  re- 
quire. 

-A.mong  these  bridges,  ba.scule  bridges,  of 
which  there  is  at  present  no  example  in  France 
but  which  have  given  very  ingenious  solutions 
already  in  .'\merica,  will  enjoy  a  far  greater 
favoritism,  it  seems,  in  the  future,  in  conse- 
quence of  their  small  horizontal  encumbrance 
and  their  simplicity  in  working,  simplicity  due 
to  the  single  motion  consisting  of  a  simple 
rotation  about  a  vertical  plane. 

Swing  bridges  already  require  more  com- 
plicated operations  since  in  addition  to  those 
of  locking  of  the  ends  and  of  rotation  tRere 
must  more  often  be  added  a  motion  of  bascule 
character  or  a  lifting  motion  in  order  to  re- 
set the  platform  on  its  pivot  and  rollers  for 
rotation.  Furthermore,  they  necessitate  for 
their  construction  a  considerable  space  both  on 
the  banks  as  over  the  channel  itself  which  on 
the  one  hand  is  not  always  compatible  with 
the  site  and  may  on  the  other  hand  increase 
the  risks  of  collision  with  vessels. 

This  is  the  type  of  bridge  for  the  crossings 
now  under  consideration  which  is  most  usually 
adopted  in  France. 

-^s  far  as  it  is  feasible  every  channel  should 
be  crossed  by  a  single  arm  which  "can  be  best 
locked  in  its  closed  position  bv  having  its 
support  on  both  hanks,  and  thus  affords  the 
greatest  safety  for  the  traffic.  The  single- 
armed  bridges  are  worked  easier  and  require 
a  smaller  staff,  as  all  appliances  are  concen- 
trated on  one  and  the  same  bank  of  the  river. 
On  the  other  hand,  the  open  bridge  requires  a 
certain  space  which  may  often  not  be  a  great 
disadvantage  and  in  accordance  as  its  span  is 
greater,  the  construction  becomes  more  com- 
plicated. 

But  the  width  of  the  channels  constantly  in- 
creasing in  the  maritime  harbors,  the  bridges 
with  two  arms  spanning  the  same  channel 
will  enforce  their  use  more  and  more  in  the 
future.  Thus  at  Havre  a  swing  bridge  of  this 
type  has  been   foreseen   for  crossing  the  ac- 
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cess  channel  of  the  new  tidal  basin  now  being 
■constructed  and  which  will  have  a  span  open- 
ing of  80  m.  at  the  crown. 

Traveling  bridges  require  still  more  com- 
plicated operations  since  before  working  their 
withdrawal,  it  is  necessary  to  raise  them  in 
order  to  lift  .them  from  their  recesses  and 
to  place  them  on  a  level  witli  the  ground  on 
which  the  roller  tracks  are  laid.  The  system 
further  complicates  the  masonry  work  on  ac- 
count of  the  extent  which  the  bridge  recesses 
and  roller  track  occupy  over  and  beyond  the 
retaining  walls ;  finally  it  is  more  difficult  to 
construct  and  the  working  is  more  delicate 
than  a  swing  bridge.  Therefore,  it  gives  rise 
to  higher  costs  of  construction  and  exploita- 
tion and  is  far  less  rapid  in  working.  It  is 
therefore  desirable  to  have  only  recourse  to 
this  system  when  the  local  conditions  enforce 
it  principally  when  it  is  a  case  of  a  channel 
or  lock  where  depth  of  land  is  wanting  in  di- 
rection of  their  axis. 

Transporter  Bridges.— As  has  been  previous- 
ly said,  bridges  with  movable  bays  are  not 
admissible  over  channels  where  rather  strong 
•currents  flow.  The  transporter  bridges  form 
thus  the  most  economic  ones  to  be  used  in  a 
flat  country  for  the  land  routes  with  moderate 
traffic  even  if  there  is  added  to  cost  of  con- 
struction the  capital  representing  the  expenses 
of  exploitation  which  accrue  from  the  trav- 
•eling  of  the  car,  the  uncoupling  of  trains,  etc. 
This  type  of  structure  is  a  recent  invention ; 
it  was  invented  by  M.  Arnodin,  a  French  con- 
structional engineer,  who  made  the  first  ap- 
plication of  this  system  in  1893  at  the  mouth 
of  the  Nervion  near  Bilbao  (Spain). 

The  car,  suspended  from  a  trolley  running 
on  rails  fixed  on  an  elevated  girder  structure, 
■crosses  the  maritime  channel  at  a  speed  of 
6  to  10  kilometers  per  hour  at  the  level  of  the 
banks.  The  interval  between  the  two  con- 
secutive crossings  may  be  no  longer  than  the 
interruption  of  the  traffic  caused  by  the  open- 
ing of  one  of  the  previously  quoted  type  of 
bridges.  The  delay  which  the  traffic  suffers  is 
furhermore  compensated  for  by  the  advantage 
of  being  carried  from  one  bank  to  tlie  other. 
Therefore,  the  public  appreciates  this  method 
of  crossing  and  used  it  even  if  a  toll  is  levied, 
since  it  offers  them  a  certain  economy  of 
travel  when  compared  with  the  neighboring 
bridges  free  of  tolls. 

It  is  the  case  at  Rouen  where  the  tolls  are 
0.05  centime  per  person  and  it  has  been  noted 
that  the  foot  passengers  utilize  the  trans- 
porter bridge  since  it  is  a  saving  in  distance 
of  400  metres.  Loaded  vehicles,  too.  use  the 
passage  of  this  bridge  because  it  lets  the 
horses  rest  during  the  crossing,  and  it  allows 
the  vehicles  to  carry  an  additional  load  of 
500  kilogrammes  per  horse  and  this  compen- 
sates to  a  great  degree  the  toll  of  an  average 
of  0.40  centimes  per  horse-drawn  vehicle. 

But  if  it  is  the  case  of  a  railway,  the  advan- 
tages will  be  less  marked,  in  consequence  of 
the  necesity  of  making  up  the  trains  into  sec- 
tions and  having  to  make  several  crossings, 
unless  quite  unacceptable  dimensions  were 
given  to  the  car.  A  too  long  a  car  constructed 
at  right  angles  to  the  a.xis  of  the  channel 
would  have  some  of  the  disadvantages  of 
moving  spans.  It  would  on  the  other  hand 
complicate  the  structure  in  a  singular  manner 
and  would  so  enhance  the  cost  requiring  the 
placing  the  car  parallel  to  the  axis  of  the 
maritime  channel. 

The  type  of  structure  allows  a  really  con- 
siderable traffic  to  be  handled,  since  with  a 
car  of  100  m.  in  length,  10  wagons  of  two 
axles  loaded  to  20  tons  could  be  accommo- 
dated on  each  crossing  and  it  would  be  pos- 
sible to  handle  daily  300  to  400  wagons  m 
each  direction  over  a  river  of  500  m.  in  width. 

Tunnels  and  I 'iadiicts.— For  railways  which 
carry  a  still  more  intense  traffic,  recourse  must 
be  had  to  tunnels  or  viaducts.  The  tunnel  is 
suited  for  flat  districts  and  the  viaduct  for 
enclosed  valleys.  But  often  a  choice  l)Ctvveen_ 
the  two  methods  is  open  when  the  site  ot 
the  crossing  can  be  varied  between  wide  linnts. 

The  tunnel  has  the  advantage  of  only  re- 
quiring the  lowering  of  the  railway  track  to 
at  least  half  that  which  the  raising  of  a  via- 
duct would  demand. 


In  order  that  this  latter  type  may  aff'ord  a 
clear  headway  of  65  metres  above  high  tide 
level  it  is  necessary,  in  fact,  to  raise  the  rails 
about  the  same  height  from  the  bottom  of  the 
unflooded  valley  whereas  the  designing  for  a 
draft  of  12  metres  below  low  tide  level  and 
assuming  the  variations  of  level  attains  the  al- 
ready high  figure  of  8  metres,  it  suffices  to 
place  the  soffit  of  the  tunnel  some  20  metres 
and  the  rail  some  30  metres  below  the  un- 
flooded valley  level. 

On  the  other  hand,  the  approach  should  be 
less  steep  in  the  case  of  a  tunnel  than  of  a  via- 
duct. In  the  case  of  a  line  of  very  heavy 
traffic,  it  is  desirable  in  the  first  instance  not 
to  exceed  10  millimetres  per  metre  whereas  in 
the  second  instance  12  and  even  15  milli- 
metres are  admissible.  Thus  tunnels  must 
have  approaches  of  a  length  of  nearly  2.5 
kilometres  on  each  bank.  As  regards,  a  via- 
duct, its  development  will  attain  4  kilometres 
on  either  side,  if  it  is  not  possible  to  benefit  by 
neighboring  hills  for  the  construction  of  ap- 
proach embankments. 

The  choice  between  the  two  methods  of 
crossing  will  depend  therefore  in  each  case  on 
the  configuration  of  the  ground  on  the  two 
sides  of  the  maritime  channel,  taking  into  ac- 
count that  the  tunnel  is  the  more  preferable 
solution  in  regard  to  navigation  than  the  via- 
duct and  that  it  permits  of  an  easier  longi- 
tudinal section  for  the  track.  It  ought  there- 
fore to  be  adopted  even  when  it  entails  a  cer- 
tain enhancement  of  cost  which  has  to  be  al- 
lowed for  the  cost  of  ventilation  and  drainage. 

Certain  applications  have  been  made  abroad 
even  for  the  purposes  of  simple  urban  traffic 
at  those  sites  where  a  bridge  above  ground 
would  have  entailed  the  construction  of  ap- 
proach embankments  impossible  of  erection  in 
the  center  of  a  town. 

The  transporter  bridge,  however,  forms  a 
solution  usually  sufficient  and  preferable  in 
this  case.  It  avoids  for  the  public  the  descent 
of  approaches,  stairs  or  lifts  as  well  as  a  pas- 
sage under  the  river  which  often  carries  with 
it  certain  apprehensions.  It  may  be  advanced 
that,  if  there  were  placed  at  one  and  the 
same  point  of  navigable  channel  a  ferry  or 
tunnel,  a  high  level  fixed  bridge  and  a  trans- 
porter bridge,  the  nublic  would  show  a  prefer- 
ence for  the  car  of  the  latter  structure  because 
they  have  access  to  it  on  a  level  and  would  be 
carried  across  without  fatigue  in  the  open  air 
by  the  shortest  route. 

Test  Showing  Economy  of  Using  Re- 
heater  in  Compressed  Air  Line. 

The  following  data  give  tlie  result  of  a 
test  made  in  the  shops  of  the  Hansell  Elcock 
Co..  Chicago,  in  driving  1,608  %-in.  rivets. 
Half  of  these  rivets  were  driven  using  an 
ordinary  air  line,  and  half  were  driven  us- 
ing heated  air  from  a  Sterling  Heater.  This 
heater  was  described  and  illustrated  in  our 
issue   of   Nov.   22.    1911. 

.\  plain  toggle  portable  yoke  riveter  was 
used.  The  compresser  cylinder  was  10  ins.  in 
diameter  and  9%  ins.  stroke. 

.•\n  Excelsior  .\irometer  was  put  in  the 
line,  at  which  point  line  pressures  and  line 
temperatures  were  read.  Twenty  feet  of  1-in. 
rubber  hose  was  used  between  the  airometer 
and  the  Sterling  heater.  On  the  discharge 
side  of  the  heater  a  gage  and  thermometer 
were  inserted  for  reading  the  temperature  and 
pressure  of  the  heated  air.  lietween  tlic  heater 
and  the  riveter  27%  ft.  of  1-in.  insulated  flex- 
ililc  hose  was  used.     The  following  shows  the 

■''^'""'^                                          Without  With 

heater.  heater. 

Number   ot   rivets    S04  804 

.We.    temi).   of  line  air 3i..o  OU.u 

Average    pressure.    lbs , ,  „5?  s  Si 

Total   ou.    ft.   air   used 14.Si4  ^•%'A, 

Ave.   temp,   ot  heated  air......       ...  •'?S  ro 

Cu.  ft.  of  all-  used  per  rivet..        1S.5  l«.o!> 

This  difTerence  in  air  used  per  rivet  eqiials 
7.92  cu.  ft.  or  an  increase  in  volume  of  74.7 
per  cent.  This  increase  equals  an  actual  sav- 
ing in  air  used  of  42.7  per  cent. 

.Assuming  1.500  rivets  per  day,  the  actual 
air  saving  equals  11,880  cu.  ft.  .\t  8  cts.  iior 
1,000   cu.    ft.    this    saving   equals    95   cts.,    the 


cost  of  operating  the  heater  equals  1  gal.  oil 
at  10  cts.  plus  8  cts.  for  ignition  current  equals 
18  cts.,  total,  a  net  saving  of  77  cts.  per  day. 
This  saving  six  days  per  week  would  pay  for 
the  heater  in  one  year  and  leave  a  profit  of 
$156.00. 

The  cubic  feet  of  air  given  were  actual 
airometer  readings.  On  account  of  the  inter- 
mittent service  the  heated  air  temperatures 
are  not  quite  high  enough.  The  actual  tem- 
perature of  the  air  supplied  to  the  riveter 
was  about  15  per  cent  in  excess  to  the  heated 
air   temperatures   shown   in   the   table. 

The  reheater  is  made  by  the  Sterling  Equip- 
ment Co.,  Peoples  Gas  building,  Chicago,  ill., 
to  whom  we  are  indebted  for  the  dates  given 
above. 


Diagrams    Showing    Operating    Costs 

and  Costs  of  Work  of  Motor 

Trucks. 

.\  graphical  method  of  computing  costs  of 
operation  and  haulage  by  motor  trucks  is 
presented  by  Mr.  Louis  Ruprecht  in  a  paper 
read  before  the  Society  of  .\utomobile  En- 
gineers. The  author  states  that  his  charts  are 
merely  a  tabulation,  for  convenient  reference 
and  study,  of  trucking  economy  under  varying 
conditions  of  loads  and  mileage.  They  are 
intended  more  as  a  comparative  study  than  a 
discussion  of  specific  costs,  but  it  is  never- 
theless in  order  to  review  the  detailed  figures 
used  in  arriving  at  the  total  costs  for  plotting 
curves. 

Depreciation  is  figured  at  from  10  to  15 
per  cent,  varying  according  to  mileage  and 
the  size  of  the  units,  the  tire  value  being  de- 
ducted from  the  cost  of  the  complete  vehicles. 
One  of  the  highest  priced  types  of  truck_  is 
assumed  in  each  case.  The  depreciation  fig- 
ures are  based  on  experience  with  hundreds 
of  this  type  of  truck  in  use  over  a  long 
period  of  years,  in  many  instances  longer  than 
ten  years.  It  is  only  fair  to  say  that  the  de- 
preciation of  the  newer,  more  flexible  models 
will  be  less  than  that  of  the  older  ones. 

Driver's  Wages  on  1,000-lb.  delivery  wagons 
are  taken  at  $2.75  per  day,  and  on  trucks  $3 
to  $4  per  day,  according  to  size  and  length 
of  day's  work.  Helper  on  trailer  $1  per  day. 
These  figures  in  the  case  of  a  very  large  day's 
work  might  conservatively  be  figured  a  trifle 
higher. 

Garage  charges  include  only  washing  and 
storing  of  the  vehicle;  $240  to  $300  per  year, 
according  to  size. 

Tire  cost  is  based  on  prices  to  user  and 
8,000  miles  life  as  guaranteed  by  makers.  The 
size  figured  are  all  in  accordance  with  the 
makers'  specifications  based  on  weights  of  ve- 
hicles and  loads,  and  therefore  this  large  item 
of   expense   is  figured  conservatively. 

Gasoline  cost  is  taken  at  11  cts.  per  gallon. 
The  price  at  this  writing  is  a  little  higher,  but 
onlv  3  to  6Vi  miles  per  gallon  is  assumed 
as  the  performance,  according  to  the  size  of 
vehicle. 

Oil  cost  is  taken  at  30  cts.  per  gallon ;  50  to 
125  miles  per  gallon,  according  to  size  of  ve- 
hicle. 

Insurance:  $100  to  $250  per  year,  according 
to  size. 

Repairs  and  Replacements  have  been  figured 
up  to  3  cts.  per  mile  in  the  case  of  heavy 
trucks.    This  is  based  on  extensive  records. 

Operating  Days  per  year  have  been  taken 
uniformly  at  300.  This  figure  is  a  trifle  high, 
particularly  in  cases  where  large  daily  mile- 
ages are  made,  although  it  leaves  65  working 
days  and  holidays  for  the  upkeep  of  th^  equip- 
ment. 

.\ttention  is  now  called  to  the  first  set  of 
curves.  Fig.  1  showing  the  actual  costs  of 
hauling,  expressed  in  dollars  per  year,  for  dif- 
ferent sizes  of  units  for  varying  average  daily 
mileage.  The  ordinates  indicate  the  average 
daily  mileage  from  10  to  100,  and  the  absciss.-e 
the  total  cost  per  300  day  year,  all  charges 
included.  It  so  happens  that  on  the  basis  of 
my  figures  the  plotted  costs  are  straight  lines 
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in  every  case.  This  indicates  that  the  total 
costs  iiicrcase  in  conslaiil  ralia  with  the  daily 
mitea<ie.  These  straight  lines  if  continued  to 
zero  miles  should  indicate  theoretically  there- 
fore the  fi.xed  and  other  charges  against  the 
equipments    when    idle,    and,    in    fact,   this   is 


capacity  load  the  full  distance.  If  th^y  caro 
more  than  this  the  costs  per  on-inile  would 
be  correspondingly  reduced  below  the  hgures 
of  the  curves.  For  instance,  with  the  full 
load  the  entire  distance,  the  cost  per  ""'^  °;. 
work  would  be  reduced  almost  one-half,  i  say 
"almost"  because  depreciation,  repairs  and  re- 
newals and  fuel  per  loaded  mile  are  somewhat 
greater  than  per  dead  mile. 

A  study  of  these  curves  reveals  the  large 
reduction  in  cost  per  unit  of  zvork  by  xncreas- 
iiig  daily  performance  as  in  Table  1. 


The  proper  routing  of  heavy  transfer  uiiits 
and  of  lighter  distributing  units,  the  adoption 
of  correct  sizes  of  units  for  such  service,  or 
for  pure  straight  haul  service,  the  proper  load 
handling  facilities,  are  all  problems  which  fre- 
quently require  careful  study,  always  with  an 


Increasing 
Dally  Mileage. 


TABLE  I. 

-  Reduction  in  Cost,  Per^Cent^ 


From 
10 
20 
30 
40 
50 
60 
70 
40 


To— 

20 

30 

40 

50 

60 

70 
100 
100 


3-ton. 
44 

17 
14 
10 
7 
12 
3S 


Ti-ton. 

44 
20 
17 
14 

S 

6 

S 
32 


7-ton. 
44 
21 
12 
10 

S 

4 
11 
30 


train. 
44 
20 
11 
10 
9 
5 
10 
30 


imO    eXO    3100   4000    iOOO    bOOO    7C00  stoo 
Csit  per  Ycai  Dotlan 

Fig.   1— Actual   Costs  of   Hauling  for  Differ- 
ent   Sizes    of    Units   for   Varying 
Average  Daily  Mileage. 

approximately  the  case;  for  it  will  be  found 
that  costs  thus  indicated  at  zero  miles  are 
practically  the  sum  total  of  depreciation,  in- 
terest, part  time  wages,  dead  storage,  insur- 
ance, tire  depreciation,  etc.,  actually  charge- 
able against  a  vehicle  temporarily  out  of  com- 
mission. 

This  situation  has  suggested  to  me  a  con- 
venient thumb  rule  for  figuring  costs  of  op- 
eration, making  necessary  the  use  of  this 
chart,   as   follows: 

Fixed 
charges. 
$5.07 
5.33 
5.G0 
6.00 
6.15 
7.40 
"fixed    charges' 
day  X  dally  Increment  in  cost). 

For  example,  the  cost  of  operating  a  six- 
ton  truck,  all  charges  included.  4.5  miles  per 
dar,  will  be  $C+(  .1.540X4.5)=$12.93. 

Costs  per  ton-mile  can.  of  course,  be  de- 
rived  similarly   without  reference  to  the  sec- 


Sl/.e. 
l.O'io-lb. 
3-ton 
o-toa 
6-ton 
7-ton 
12M!-ton   train 

Cost   per  day  : 


Increment 
per  mile. 
$0.06S6 
.0S60 
.1253 
.1540 
.1718 
.2070 
-f  (miles    per 


In  other  words,  increasing  the  daily  work 
from  10  miles  daily  average  to  20  reduces  the 
cost  per  ton-mile,  or  per  unit  of  work,  44  per 
cent  in  all  cases.  Then  increasing  the  daily 
work  to  30  miles  another  reduction  of  20  to 
25  per  cent  in  cost  per  unit  of  work  is  ef- 
fected. And  increasing  from  30  to  40  miles 
per  day  11  to  17  per  cent  reduction  in  cost 
is  effected.  Substai.tial  gains  in  econoniy  are 
made  by  further  increase  in  daily  mileage; 
increasing  from  40  to  100  miles  per  day,  for 
instance,  effects  a  reduction  of  30  to  38  per 
cent  in  cost  per  unit  of  work. 

These  curves  are  impressive  as  indicating 
the  economies  to  be  effected  by  proper  rout- 
ing of  vehicles  for  maximum  daily  work.  The 
costs,  as  above  mentioned  (being  based  on 
loads  one  way  only),  can  be  very  materially 
reduced  if  merchandise  or  material  can  also 
be  carried  over  some  of  the  "dead  mileage" 
assumed  in  these  computations. 

The  approximate  parallelism  of  the  curves 
indicates  that  whether  light  trucks,  heavy 
trucks  and  trailers  are  employed,  econoniy  in- 
creases with  increased  daily  mileage  at  about 
the  same  rate  with  all  these  sizes  of  units. 

These  curves  are  also  of  interest  and  as- 
sistance in  studying  the  question  of  sizes  of 
units  to  be  used  for  any  particular  class  of 
work.  They  show,  for  instance,  that  a  12V4- 
ton  train  (7-ton  truck  with  hVz-Xcm  trailer), 
operating  70  miles  per  day  and  loaded  only 
one  way,  will  carry  one  ton  of  load  one  mile 
for  5  cents,  whereas  the  same  one  ton  carried 
one  mile  in  smaller  units  operating  70  miles 
per  day  would  cost  10%  cts.  on  3-ton.  8  cts, 
on  5-ton  and  7%  cts.  on  7-ton  units ;  thus 
indicating  the  tremendous  advantage  of  using 
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Fig.  2 — Secondary  Curves  Derived  from  Fig.  1. 


ond  set  of  curves  in  Fig.  2.  which  1  present 
herewith;  for  these  costs  have  been  derived 
from  the  first  set  of  curves. 

In  computing  costs  per  ton-mile,  it  is  as- 
sumed that  vehicles  are  fully  loaded  half  the 
total  daily  distance  traveled,  or,  what  is 
equivalent,  that  \ chicles  carry  half  their  rated 


large    capacity    units    and    frequently    trailers 
wherever   large  tonnage  is  avaiUible. 

They  show  also,  for  instance,  that  the  same 
economy,  viz.,  10  cts.  per  toii-niilc  is  obtained 
by  operating  a  3-ton  truck  84  miles,  a  5-ton 
truck  44  miles,  a  7-t6n  truck  35  miles,  or  a 
12%-ton   train  only   18  miles  per  day. 


Fig.    1— Revertment    Wall    Along    the    River 

Ourthe. 

eye  to  the  practical  conditions  of  each  par- 
ticular service,  to  obtain  maximum  efficiency 
and  economy.  Many  an  installation  in  the 
past  might  have  been  saved  from  economic 
and  mechanical  failure  with  more  careful 
study  of  these  conditions. 


The    Rupture    of    Masonry    Walls    by 

Movements  Produced  by  Changes 

of  Temperature. 

The  majority  of  studies  of  rupture  of  ma- 
sonry by  temperature  changes  have  had  re- 
lation to  the  prevention  of  contraction  cracks. 
In  a  paper  contributed  to  "Annales  des  Tra- 
vau.x  Publics  de  Belgique"  for  April,  1912, 
which  is  reviewed  in  "Le  Genie  Civil"  for 
July  G,  1912,  Mr.  G.  Denil,  Principal  Engineer, 
Fonts  et  Chausses,  Belgium,  presents  a  discus- 
sion of  the  rupture  of  masonry  by  compres- 
sion due  to  expansion.  Except  by  inference 
these  studies  do  not  relate  to  concrete  but  only 
to  stone  and  other  masonry  laid  in  mortar. 
It  has  been  said  by  one  .\merican  authority 
that  masonry  construction  in  the  United  States 
has  become  virtually  concrete  construction,  but 
there  is  still  some  stone  and  brick  work  in 
engineering  to  make  the  investigations  of  Mr. 
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Fig.   2— Dike   Wall   at   Geraing,   and    Cracks 
Due   to    Temperature   Changes. 

Denil  of  interest  and  we  shall  summarize 
some  parts  of  them  here.  Incidentally  we 
may  mention  that  the  journal  which  contains 
Mr.  Denil's  paper  also  contains  a  companion 
paper  by  Mr.  Thonet  on  the  Propagation  of 
Heat  in  Walls  which  rour,di*{st' What  appears. 
to  be  an  exceptionally  elaborate  studv  of  the 
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subject    of    temperature    actions    and    effects 
on  masonry. 

Assuming  a  daily  variation  of  temperature  of 
30°  and  an  annual  variation  of  50°  from 
+  35°  to  —15°,  Mr.  Denil  finds  that  for  a 
wall  0.5  m.  (1.64  ft.)  the  mean  annual  tem- 
perature will  vary  from  +  39°  to  — 19°  and 
that  the  daily  variation  is  only  11°,  which  is 
•decreased  to  4°  for  a  wall  1.5  m.  (4.92  ft.) 
thick.  It  appears  then  that  the  thicker  the 
wall  the  less  are  the  chances  of  rupture  by 
temperature  action.  It  is  also  noted  that  a 
wall  having  an^  earth  bank  against  one  side 
shows  less  variation  in  the  temperature  of 
the  masonry  than  one  which  is  more  com- 
pletely exposed.  Also  when  the  wall  is  con- 
structed during  low  temperatures  it  is  in  in- 
creased danger  of  rupture  by  expansion. 

These  findings  are  exactly  those  that  rea- 
soning would  lead  us  to  expect,  except  in  re- 
spect to  the  statement  of  a  greater  variation 
of  mean  annual  temperature  of  the  masonry 
than  of  the  surrounding  atmosphere.  No  ex- 
planation is  given  in  the  review  by  "Le  Genie 
Civil"  of  this  last  phenomenon,  except  the 
note  that  Mr.  Denil  bases  his  findings  on  the 
studies  of  the  propagation  of  heat  in  masonry 
presented  by  Mr.  Monet  as  referred  to  above. 
The  more  interesting  feature  of  Mr.  Denil's 
studies,  however,  is  his  presentation  of  a  defi- 
nite comparison  of  the  relative  rupturing  en- 
ergy of  heat  changes  upon  masonry  of  various 
kinds.     The  argument  is  as  follows : 

Taking  the  product  of  the  three  factors: 
coefficient  of  expansion  d,  modulus  of  elastic- 
ity E,  and  variation  of  temperature,  one  ob- 
tains the  thrust  per  unit  of  surface  which  a 
masonry  wall  exerts  against  its  supports  sup- 
posing it  is  held  rigidly  at  its  two  extremities. 
Using  figures  for  coefficients  of  expansion  and 
modulii  of  elasticity  based  on  the  studies  of 
Bouniceau  and  Durand-Claye  one  obtains  for 
E  X  d  the  following  appro.ximate  "coefficients 
of  thermic  work"  in  kilograms  per  square  cen- 
timeter per  degree  of  temperature: 

Masonry.  E  X  d 

Portland   cement   mortar 1.14 

Brick    in    cement   mortar 0.2-) 

Cement    concrete    3.0(1 

Carboniferous  limestone    (Belgian) 6.O0 

Granite     4.80 

From  these  coefficients  it  may  readily  be  seen 
mow  greatly,  other  things  being  equal,  the 
abutment  tlirust  of  walls  of  certain  kinds  of 
masonry  may  exceed  or  fall  below  that  of 
other  kinds.  For  example  a  wall  0.75  m. 
(2.46  ft.)  thick  constructed  at  +  10°  mean 
temperature  and  subjected  to  temperatures 
ranging  from  — 20°  to  +40°,  that  is,  to  a 
change   of  30°   above   or  below  the   construc- 


tion temperature,  takes  compression  during  the 
summer  and  tension  during  the  winter 
amounting  to  30  X  0.24  =  7.2  kgs.  per  square 
centimeter  if  it  is  a  brick  wall,  and  to  30  X 
6  =  180  kgs.  per  square  centimeter  if  it  is  a 
wall  of  limestone  masonry.  These  stresses 
correspond  to  102  lbs.  per  square  inch  and 
2,556  lbs.  per  square  inch,  respectively.  The 
result  would  be  that  rupture  would  doubtless 
occur  in  the  limestone  wall  and  since  its 
strength  in  tension  is  much  less  than  in  com- 
pression this  rupture  would  probably  occur  in 
winter  in  the  form  of  contraction  cracks 
which  would  close  up  during  the  summer. 

In  actual  construction  masonry  walls  are 
not  rigidly  restrained  at  the  ends  and  free  to 
move  between  ends,  but  they  are  fixed  suffi- 
ciently by  their  abutments,  by  friction  on 
foundations,  backing,  etc.,  to  approach  the 
assumed  condition  near  enough  often  to  have 
rupturing  stresses  due  to  temperature  changes. 
This  condition  is  intensified  when  two  walls 
or  portions  of  a  wall  of  different  character 
or  constructed  at  different  temperatures,  are 
united.  Consider  for  example  a  wall  con- 
structed in  summer  and  crowned  with  a  lime- 
stone coping:  placed  in  winter.  It  is  evident 
that  the  coping  during  the  following  summer 
would  be  subjected  to  heavy  compression  both 
from  its  own  expansion  and  from  the  expan- 
sion of  the  wall  itself.  Air.  Denil  computes 
the  rupturing  effects  as  follows : 

If  w  is  the  transverse  section  of  the  coping 
and  W  is  the  transverse  section  of  the  wall 
below  for  a  length  L,  and  if  we  suppose  that 
the  coping  is  detached  from  the  wall  below 
for  a  length  /  less  than  L  (assuming  that  the 
modulii  of  elasticity  of  the  coping  and  the 
wall  are  the  same  and  that  the  rise  of  tem- 
perature in  both  is  identical),  then  for  a 
rise  ;  in  temperature  above  the  temperature 
of  construction  the  detached  coping  sustains 
a  stress  equal  to 

E  W  L  d  t 
Ewdt  + 


/ 

in  which  the  first  term  represents  the  thermic 
force  proper  of  the  compressed  coping  and 
the  second  term  represents  the  force  transmit- 
ted by  the  adhering  coping  upon  the  detached 
coping.  Since  the  section  IV  is  generally 
tenfold  the  section  w,  if  /  is  one-third  or  one- 
fourth  L,  we  arrive  at  the  conclusion  that  the 
indirect  thermic  force  reaches  thirty  to  forty 
times  the  direct  thermic  force,  or,  what 
amounts  to  the  same  thing,  that  the  coping 
will  be  ruptured  by  a  rise  of  temperature  of 
the  wall  masonrv  of  only  one-thirtieth  or  one- 


fortieth  of  the  rise  required  to  produce  rup- 
ture between  immovable  abutments. 

In  confirmation  of  the  accuracy  of  his  theo- 
retical reasoning  Mr.  Denil  cites  numerous 
examples  of  rupture  of  masonry  walls  due 
to  temperature  changes.  One  example  is  the 
revetment  wall,  Fig.  1,  along  the  River  Ourthe. 
This  wall  consists  of  silicious  pebbles,  sand- 
stone and  cut  limestone  in  cement  mortar. 
The  coping  was  placed  in  winter  and  in  one 
place  some  21  ni.  (68  ft.)  were  destroyed  by 
compression.  Another  example  is  furnished 
by  the  dike  wall  of  Geraing,  near  Liege,  Fig. 
2.  This  wall  is  constructed  of  dressed  lime- 
stone and  the  coping  is  granite  for  part  of 
the  length  and  of  limestone  for  the  remainder. 
The  masonry  was  laid  with  great  care,  using 
slag  cement,  to  insure  tightness.  Mr.  Denil 
points  out  that  these  walls  present  theoretical- 
ly the  best  of  conditions  for  damage  by  tem- 
perature changes.  They  are  of  great  length 
and  comparatively  thin ;  they  are  largely  ex- 
posed on  both  faces ;  they  consist  largely  of 
calcareous  materials,  etc.  E.xperience  lully 
confirms  the  theory;  the  walls  are  cracked 
and  spalled  throughout  their  length  in  the 
manner  indicated  by  the  small  sections  of 
Fig,  2. 

1  he  lesson  to  be  drawn  from  the  theory 
and  experience  cited  in  avoiding  trouble  from 
expansion  and  contraction  in  masonry  work 
are  the  following : 

The  first  step  should  be  to  determine  the 
thermal  receptivity  of  the  work,  that  is,  its 
facility  for  gaining  and  losing  temperature 
under  exterior  influences.  This  depends  up- 
on a  number  of  factors  of  which  the  most  im- 
portant are  the  nature  of  the  mediums  in  con- 
tact with  the  work ;  its  exposure  to  sources 
of  heat  or  cold,  and  the  extent  of  exposed 
surface  in  proportion  to  the  mass  of  the  work. 
In  brief,  consideration  should  be  taken  of 
the  liability  of  the  work  to  be  affected  by 
tiiermic  conditions. 

The  most  efficacious  preventive  lies  in 
choosing  refractory  materials  for  the  mason- 
ry. By  refractory  materials  is  meant  mate- 
rials which  have  small  "coefficients  of  thermic 
work."  Since  the  volume  of  mortar  in  ma- 
sonry often  reaches  a  third  of  the  total  vol- 
ume it  is  particularly  important  to  secure  a 
refractory  mortar.  iMr.  Denil  states  that  in 
this  respect  lime  mortar  is  superior  to  cement 
mortar,  and  that  mortars  of  mixtures  of  lime, 
trus?  and  crushed  tiles  are  particularly  re- 
fractory. 

.'\  third  precauitnn  against  damage  of  ma- 
sonry by  temperature  movements  is  the  pro- 
vision of  expansion  joints.  This  is  generally 
the  only  precaution   which   engineers  take. 


The  Value  of  City  Street  Sweepings  as 
a  Fertilizer. 

In  many  cities  street  sweepings  are  sold 
to  nearby  gardeners,  truckers  and  farmers  for 
nse  as  fertilizer.  An  investigation  of  the 
"value  of  these  sweepings  as  fertilizing  ma- 
terial has  been  made  by  the  Bureau  of  Soil* 
of  the  United  States  Department  of  .Agricul- 
ture, and  a  circular  prepared  by  Mr.  J.  J 
Skinner  and  J.  H.  Beattie,  scientists,  in  Soil 
Fertility  Investigations,  has  been  issued  re- 
cently, giving  the  results  of  the  study.  The 
;■  following  matter  has  been  taken  from  this 
circular:    . 

There  is  some  variation  in  the  character  of 
the  material  collected  from  the  streets  of  dif- 
ferent cities,  depending  on  the  nature  of  the 
industries,  the  kind  of  paving  material  used, 
and  the  character  of  traflSc  on  their  streets, 
yet  on  the  whole  the  collections  from  sweep- 
ings are  very  similar  and  consist  chiefly  of 
animal  manure,  leaves,  dirt  and  trash,  such 
as  paper,  fruit  skins,  particles  of  coal,  etc. 
The  sweepings  may  contain  also  finer  particles 
of  the  paving  substance  and  some  oily  ma- 
terial dropped  from  vehicles.  This  is  espe- 
cially true  at  the  present  time,  when  the  use 


of  power  vehicles  for  pleasure  and  business 
is  so  extensive.  The  cfVect  of  the  sweepings 
on  crops,  especially  when  used  continually 
year  after  year  on  the  same  field,  is  a  sub- 
ject of  much  interest  and  has  caused  consid- 
erable  speculation. 

This  article  deals  with  an  investigation  of 
the  street  sweepings  of  one  of  the  larger  cities. 
The  material  was  studied  from  the  point  of 
view  of  its  organic  and  inorganic  constituents, 
and  through  cultural  tests,  by  means  of  which 
its  effect  on  plant  growth  was  observed. 

Chcmiciil  Examination  for  Mineral  Salts. — 
Three  samples  of  the  sweepings  were  ex- 
amined. Sample  No.  1  C9nsisted  of  the  debris 
secui-ed  by  hand  sweeping  with  a  brush,  sam- 
ple No.  2  was  that  secured  by  sweeping  with 
a  machine,  and  sample  No.  3  was  the  decom- 
posed debris  from  a  dump  pile  which  had 
been  accumulating  for  some  length  of  time. 
There  was  no  apparent  physical  difference  be- 
tween sample  No.  1  and  sample  No.  2,  both 
being  composed  mostly  of  the  raw  horse  ma- 
nure. Sample  No.  3  consisted  principally  of 
well-decomposed  horse  manure. 

The  chemical  analysis  of  the  three  samples 
is  given  in  Table  I,  the  results  being  stated 
in  percentage  of  dry  material.     The  analyses 


were  made  by  Mr.  J.  G.  Smith,  of  the  Labora- 
tory of  Physical  and  Chemical  Investigations. 

TABLE     I.— AN.4L,YSES     OF     STREET 
SWEEPINGS.* 

Nitro-  Phos- 

Sample  gen      Potash  phate 

No.        Description.  (N).     (KjO).  tPjO,). 

1  Hand    sweepings l'..'54        0.71        1.03 

2  Machine    sweepings..       .86  .55  .55 
S    Decomposed   sweep'gs      .60          .56  .60 

•A  more  extended  table  of  the  analvses  of 
such  street  sweepings  made  In  l.'!9S  is  found  In 
Bulletin  3.",,  Division  of  Cheniistrv.  U.  S.  De- 
partment of  -Vgriculture.  The  results,  stated 
in  pciientages  of  the  original  moist  material, 
varied  in  the  dirferent  samples  from  0.17  to  1  18 
for  N.  0.01  to  0.16  for  PjO,.  0.08  to  0.50  for  K,0 
and  6.;  to  52.3  for  moisture. 

Table  I  show-s  each  of  the  samples  to  con- 
tain anpreciable  amounts  of  nitrogen,  potash 
and  phosphate,  sample  No.  1  being  somewhat 
higher  in  each  of  these  fertilizing  constituents. 
Stable  manure,  as  determined  from  an  aver- 
age of  a  large  number  of  samples,  contains 
about  1.6  per  cent  of  nitrogen,  1.5  per  cent 
of  potash,  and  about  1  per  cent  of  phosphoric 
acid,  the  figures  being  based  on  dry  material. 
Comparing  these  amounts  with  those  con- 
tained  in   ordinary  horse   manure,   it   will   be 
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seen  that  the  content  of  nitrogen,  potash  and 
phosphate  is  higher  in  the  latter.  The  lower 
result  might  be  expected,  as  the  sweepings 
are  not  all  horse  manure,  but  contain  consid- 
erable foreign  material,  aside  from  the  tact 
that  they  are  frequently  subjected  to  leaching 
bv  rain. 

Effect  on  Growth.— The  efficiency  of  street 
sweepings  and  other  manures  of  this  nature 
as  fertilizing  material  should  not  be  judged 
merely  by  the  percentage  of  mineral  salts 
which  they  contain.  The  organic  material 
itself  has  an  important  bearing  on  the  ques- 
tion, as  it  may  be  of  such  a  nature  or  con- 
tain such  constituents  as  to  cause  it  to  have 
cither  a  beneficial  or  a  harmful  effect  on  soils. 

Experiments  were  undertaken  to  test  the 
effect  of  sweepings  on  crops,  by  growing 
plants  in  soil  to  which  the  sweepings  had  been 
added.  In  these  experiments  a  specially  con- 
structed paraffine  wire  pot,  possessing  certain 
advantages  over  the  ordinary  clay  pot,  was 
used. 

To  test  the  effect  of  sweepings  on  soil. 
wheat  was  grown  in  the  paraffine  wire  pots 
for  one  month.  The  soil  used  in  the  test  was 
a  clay  loam.  The  soil  was  divided  into  four 
portions.  To  three  of  these  was  added  a  sam- 
ple of  one  of  the  three  types  of  sweepings, 
while  to  the  fourth  good  stable  manure  was 
added,  in  order  that  a  comparison  might  be 
made.  These  cultures  were  checkad  against 
the  growth  in  untreated  soil.  The  sweepings 
.md  manure  were  used  at  the  rate  of  5  tons 
per  acre.  The  tests  were  conducted  in  a 
greenhouse,  where  the  conditions  of  tempera- 
ture and  moisture  could  be  controlled.  When 
the  plants  had  grown  for  :!0  days  they  were 
cut  and  the  green  weight  recorded.  Three 
pots  were  used  for  each  treatment,  si.x  plants 
in  each  pot. 

TABLE    II.— GROWTH    OF    WHE.^T    IN    SOIL. 

TREATED  WITH  STREET  SWEEPINGS 

AND  STABLE  MANURE. 

Green      Inc. 

weight.      Per 

Treatment.  Grams,     cent. 

Soil   untreated    1.708 

Soil  -r  liand      sweepings      (sample 

No.    1)    2.240        31 

Soil  +  mactilnc     sweepings     (sam- 
ple No.   2)    l.SSO         10 

Soil  +  decomposed     sweepings 

(sample  No.  3)   1.800  5 

Soil  +  stable  manure   2.500        46 

The  figures  in  Table  II  show  the  sweep- 
ings to  be  beneficial,  especially  sample  No, 
1.  In  this  case  the  growth  was  improved  31 
per  cent.  In  sample  No.  2  there  was  a  gain 
of  10  per  cent,  and  in  sample  No.  3  a  gain 
of  5  per  cent  in  growth.  The  beneficial  ef- 
fect of  stable  manure  was,  however,  much 
greater  than  that  of  any  of  the  three  sweep- 
ings :  the  growth  in  this  case  was  increased 
•ir.  per  cent,  which  seems  to  indicate  that  while 
the  sweepings  arc  beneficial  they  are  not  as 
efficient  as  good  stable   manure. 

Another  test  was  made  in  which  corn  was 
grown  in  the  soil  treated  with  street  sweep- 
ings and  stable  manure,  the  manurial  treat- 
ments and  general  methods  being  the  same 
as  in  the  first  experiment.  Results  which  sub- 
stantiate those  obtained  in  the  latter  were 
secured.     The  green  weight  is  given  in  Table 

TABLE    III.— GROWTH     OF    CORN     IN     SOIL 

TREATED  WITH   STREET  SWEEPINGS 

AND  STABLE  MANURE. 

Green      Inc. 

T,,  „, .  wciBht.      Per 

Treatment.  Grams,     cent. 

Soil   untreated   3  7qq 

Soil -)- hand      sweepings      (saiiipie 

No.   1)    7        4 -jQ        „- 

Soil  -H  machine    sweepings    (sam- 
ple No.  2)    .)  J50        J., 

Soil  -f-  decomposed     sweepings 

(sample  No.  3)    3  449    o 

Soil  +  stable  manure  .'..'.    4^900        34 

There  was  an  increased  growth  with  sam- 
ples No.  1  and  No.  2,  but  a  decrease  where 
sample  No.  '.i  was  used.  Again  the  stable 
manure  had  a  more  beneficial  efl^ect  than  the 
nest  r.t  the  sweepings 

v/^?!*!"/""'.-'';^  test  was  made,  using  a 
,  T  ,1  *■■  i^^^'5*"  as  the  plant  on  which  to 
lest  the  effect  of  the  street  debris.  In  this 
test  pot   1  was  filled  with  the  untreated  soi' 


pot  2  was  treated  with  the  machine  sweep- 
ings (sample  No.  2.),  pot  3  was  treated  with 
the  hand  sweepings  (sample  No.  1),  pot  4 
was  treated  with  the  decomposed  sweepings 
(sample  No.  3),  and  pot  5  with  stable  manure. 
The  sweepings  were  again  beneficial,  the  plants 
in  pots  2,  3,  and  4  being  larger  than  in  the 
untreated  pot  1.  Pot  4,  which  contained  the 
soil  treated  with  decomposed  sweepings,  had 
smaller  plants  than  any  other  except  the 
check.  It  will  be  recalled  that  this  treatment 
showed  the  least  effect  also  in  the  case  of 
wheat  and  corn.  Pot  .5,  which  was  treated 
wilh  stable  manure,  produced  the  largest 
.growth,  which  again  shows  that  the  sweep- 
ings are  not  as  helpful  as  good  stable  manure. 

Examination  for  Mineral  Oi7.— The  sweep- 
ings, as  was  pointed  out,  are  apt  to  contain 
lubricating  oils  and  fine  particles  from  the 
decay  of  the  paving  materials,  which  may  be 
a  factor  in  determining  their  usefulness  as 
a  fertilizer  material.  In  order  to  study  this 
point  the  three  samples  were  repeatedly  ex- 
tracted in  an  extraction  apparatus  with  pe- 
troleum ether  until  the  solvent  was  no  longer 
colored.  The  fatty  material  was  saponified 
with  alcoholic  potash  and  the  amount  of  min- 
eral oil  extracted  by  petroleum  ether  deter- 
mined. Sample  No.  1  contained  1.7  per  cent, 
sample  No.  2  contained  2  per  cent,  and  sam- 
ple No.  3  contained  2  per  cent  of  the  crude 
mineral  oil.  This  high  content  of  mineral 
oil  suggests  the  possibility  of  the  recovery  of 
low-grade  lubricating  oil  from  city  street 
sweepings,  especially  in  those  cities  which 
have  considerable  automobile  traffic. 

Effect  of  the  Oil  on  Growth. — The  effect 
of  the  oil  extracted  from  the  sweepings  on 
growth  was  tested  with  wheat  plants.  The 
young  wheat  seedlings  were  grown  in  distilled 
water  and  nutrient  solution  cultures.  Fifty 
milligrams  of  oil  from  each  sample  was  put 
in  the  culture  bottles  containing  250  cc.  of  so- 
lution. The  oils  from  all  of  the  samples  were 
harmful  to  growth,  the  roots  as  well  as  the 
tops  being  affected.  Oils  from  samples  No. 
1  and  No.  2  reduced  the  growth  of  wheat 
10  per  cent  in  the  case  of  the  distilled  water 
cultures,  and  the  oil  from  sample  No.  3  re- 
duced the  growth  20  per  cent.  In  a  solution 
containing  the  nutrient  salts  the  oils  used  in 
the  same  amount  from  sample  No.  1  reduced 
growth  6  per  cent;  from  sample  No.  2,  7 
per  cent ;  and  from  sample  No.  3,  11  per  cent. 

Test  of  Sweepings  After  Oil  Was  E.rtract- 
cd.— The  sweepings  from  which  the  oil  had 
been  extracted  were  next  tested  as  to  their 
effect  on  growth.  The  petroleum  ether  was 
evaporated  completely  from  the  manure  by 
allowing  it  to  stand  in  the  open  for  a  week 
or  more.  The  same  kind  of  soil  was  used 
as  m  the  previous  experiments  and  the  ex- 
tracted sweepings  were  added  to  portions  of 
the  soil  at  the  rate  of  5  tons  per  acre.  Treat- 
ments with  stable  manure,  extracted  with 
petroleum  ether  and  also  in  its  natural  con- 
dition, were  included  in  the  test  as  a  means 
of  comparison  with  the  samples  of  sweepings 
The  plants  were  grown  in  the  paraffin  pots  for 
30  days,  then  the  green  weights  were  taken 
Three  pots  were  used  for  each  treatment  The 
growth  is  given  in  Table  IV. 

Green  weight  of— 
Ti-r.-itm/>r,t  Wheat.  Radish. 

soil '':,'nnZ"ek  «'f Sl^o-  G^t-^, 

Soil  +  liand    sweepings,    extracted 

(sample   No.    i)    «  „-„ 

Soil  +  machine      sweepings.      ex- 

tracted   (.sample  No.   2) 2.270        5  700 

Soil  4- decomposed  sweepings    ex- 

tracted   (sample  No.   3) '.     '        ">  ion         r  «nn 

Roll  +  stable  manure,   extracted::     i:260        flZ 
.Soil -i- stable  manure,   natural....     2:270        5:700 

shows 'ririr'tf'""  "^  •'*''•■  '^""'■^^  ■"  the  table 
sliows  that  he  sweepings  and  stable  manure 
had  about  the  same  efficiency  in  causing,,! 
creased  growth.  This  is  true  with  both  the 
grain  and  the  vegetable  crop 
.  T  he  oil  was  also  extracted  from  the  sweco- 
mgs  by  using  ether  as  the  solvent,  a,  d  the 
sweepings  afterwards  tested  in  so  Is  Th  s 
est  also  showed  that  the  sweepings  were  nrai 
tically  as  good  as  the  stable  nianure 

It  w,ll  be  recalled  that  the  effect  of  the 
unex^tracte<l  sweepings  was  not  nearly  so  good 
as  the  eflfect  produced  by  the  stable  manure 


In  other  words,  after  the  oil  was  removed 
from  the  street  sweepings  their  action  was 
practically  the  same  as  that  of  the  stable  ma- 
nure. That  the  oil  is  the  deleterious  con- 
stituent of  the  sweepings  is  also  borne  out 
by  the  fact  that  the  oil  itself  when  added  to 
.  culture  solutions  in  which  plants  were  grow- 
ing markedly  reduced  their  growth. 

The  application  of  street  sweepings  to  soils 
will  undoubtedly  have  a  beneficial  effect  and 
be  a  factor  in  building  up  the  land.  The  pos- 
sible danger  of  a  harmful  effect  from  the  oily 
substance  which  it  contains  must,  however,  be 
considered.  If  the  oil  could  be  economically 
extracted  this  danger  would  be  averted.  The 
oil  in  the  debris  for  the  first  year  or  two 
may  not  have  any  effect,  but  a  continuous 
application  to  a  field  year  after  year  may 
eventually  impair  its  productiveness,  unless 
through  drainage  or  other  natural  agencies 
the  oily  material  is  drained  off  or  changed 
In  some  localities  this  is  probably  the  case, 
as  the  use  of  such  material  is  still  said  to 
be  effective,  although  it  has  been  applied  for 
a  number  of  years.  No  very  definite  field 
information  on  this  point  is,  however,  at  hand. 
In  this  connection  attention  must  be  called 
to  the  fact  that  the  presence  of  an  unusual 
amount  of  oil  in  such  street  sweepings  has 
been  the  result  of  automobile  traffic,  and 
hence  appears  only  in  recent  years  as  an  ap- 
preciable factor  in  the  use  of  street  sweep- 
ings as  fertilized,  and  it  is  not  improbable 
that  the  amount  of  oil  will  even  further  in- 
crease in  the  next  few  years. 

Aside  from  the  physiological  action  of  the 
oily  material  here  mentioned,  there  are  prob- 
ably other  more  strictly  physical  cflfects,  due 
to  the  coating  of  soil  particles  and  consequent 
interference  with  normal  moisture  movement 
and_  solubility  of  the  mineral  soil  constituents. 

Vegetable  or  animal  oils  undergo  changes  in 
soils  under  the  influence  of  soil  organisms, 
but  so  little  is  known  concerning  the  action 
of  organisms  on  the  strictly  hyd-pcarbon  oils 
that  no  statement  concerning  the  possible  dis- 
appearance or  change  of  this  oil  in  street 
sweepings  can  be  made. 


Methods  of  Paying  for  City  Planning 
Improvements. 

In  any  discussion  of  citv  planning  the  ques- 
tion of  how  the  bills  are  to  be  paid  is  not  only 
a  pertinent  hut  a  necessarv  one.  This  ques- 
tion is  handled  in  a  very  interesting  manner 
by  Mr.  Nelson  P.  Lewis,  Chief  Engineer  of 
the  Board  of  Estimate  and  Apportionment  of 
New  York  City,  in  a  paper  presented  at  the 
4tli  National  Conference  on  City  Planning 
May  28-29,  1912.  In  his  paper  Mr.  Lewfs 
summarizes  as  follows  the  general  principles 
which,  in  his  opinion,  should  govern  the  dis- 
tribution of  the  cost  of  city  improvements : 

Where  there  is  local  benefit,  there  should 
always  be  local  assessment. 

i,^^ij  t"''""^  "'y  "'^  "'^'  metropolitan  district 
should  bear  no  part  of  the  expense,  unless  the 
nnprovement  is  in  some  degree  of  metropolitan 
importance  and  benefit. 

-Assesments  should  not  be  confined  to  the 
cos  of  acquiring  and  improving  streets,  but 
should  extend  to  any  improvement  which  will 
ZTT  M  r'"'  °^  ^^^  "''ighboring  property, 
and  should  be  apportioned  as  nearlv  as  pos^ 
sible  according  to  the  probable  benefit 

H,;fX^-'""PK"  "•=  discussed  more 'fully  in 
the  following  abstract  of  the  paper  • 

llie  class  of  improvements  which  are  com- 
monly considered  city  planning  projects  aTe 
not  self-sustaining.  They  consist  for  ?he 
rl'orVa"J''  r"^"'""  "°"e?ect/°due'to 
fected  hv^  t^^  planning.  The  property  af- 
assestd^n  T  ''^'  P'-esumably  been  already 
of  street    „h    1    ^""i"'"^^''"  '""1  iniprovement 

adecitme   for   >    V:  "'  '^'  '™«  considered 
adequate   for   its   local   needs.     The   widening 

Hons  w11Th='™'"'  °^  ^'^«'^  "'  buik-up  sec^ 

c°e"L^'ll;trT;d'7^p;Vrf''ll°r  •■'"''  '"- 

beSd"^"lfth^'  '^  •""  ""P-  ^^  P-P-y 
bemg   developed,    the  propert'y  will    not  '^ave 
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been  assessed  for  improvements,  and  conse- 
quently the  cost  of  the  acquisition  and  con- 
struction of  new  streets  can  properly  be  as- 
sessed upon  the  adjoining  property  according 
to  benefit,  such  benefit  representing  the  entire 
cost  in  the  case  of  local  streets  and  a  portion 
of  the  cost  in  the  case  of  thoroughfares  of 
metropolitan  importance. 

One  principle  should  be  invariably  recog- 
nized, namely,  where  there  is  local  benefit 
there  should  be  local  assessment.  There  can 
be  no  improvement  which  has  been  intelli- 
gently planned  and  executed  without  some  lo- 
cal benefit,  and  it  follows  that  there  should 
always  be  some  local  assessment.  No  im- 
provement, however  small  or  however  large, 
will  be  of  equal  benefit  to  the  entire  city,  and 
to  distribute  the  burden  of  paying  for  it  over 
the  whole  city  according  to  taxable  values  is 
unfair,  in  that  it  is  not  placed  according  to 
benefit.  The  owners  of  property  in  the  imme- 
diate vicinity  are  frequently  enriched  at  the 
expense  of  those  whose  holdings  are  entirely 
outside  the  district  directly  afifected.  Perhaps 
this  statement  should  be  so  qualified  as  to  ex- 
clude certain  great  improvements  such  as  pub- 
lic buildings,  bridges,  docks  and  rapid  transit 
lines,  and  yet  there  is  doubtless  a  local  benefit 
resulting  from  these.  It  may  be  urged  that 
such  things  are  not  included  in  what  is  com- 
monly called  city  planning.  If  so,  the  defini- 
tion of  city  planning  needs  revision,  for  they 
are  certainly  most  essential  parts  of  any  city 
plan. 

It  needs  no  extended  argument  to  prove  the 
equity  and  wisdom  of  local  assessment  wher- 
ever there  is  local  benefit.  That  it  has  been 
done  to  such  a  limited  extent  in  the  past  is 
no  reason  why  it  should  not  be  more  generally 
done  in  the  future.  That  certain  property 
owners  have  heretofore  been  treated  with 
prodigal  liberality  is  no  good  reason  why 
others  should  fatten  through  a  continuation  of 
an  irrational  and  essentially  unfair  policy.  To 
the  degree  that  the  assessment  plan  is  adopted, 
to  that  same  degree  will  the  city  place  itself 
upon  a  cash  rather  than  upon  a  credit  basis. 

It  may  be  urged  that  the  adoption  of  such 
a  policy  would  discourage  the  agitation  for 
and  execution  of  many  desirable  city  planning 
projects,  that  .'American  cities  have  been  slow 
to  appreciate  the  advantages  of  intelligent  city 
planning,  and  now  that  there  has  been  a 
marked  awakening  it  would  be  unwise  to  sug- 
gest the  adoption  of  a  policy  which  might 
dampen  this  new-born  enthusiasm.  A  desire 
for  something  which  involves  no  direct  cost 
is  not  a  sign  of  intelligent  interest.  We  are 
learning  that  the  improvement  of  our  cities 
pays.  That  is  a  hopeful  sign.  If  we  have 
simply  reached  the  stage  where  we  want  better 
conditions  only  if  someone  else  is  to  pay  the 
bills,  the  hope  has  not  a  very  substantial  basis. 
If  we  want  them  badly  enough  to  pay  for 
them  ourselves  in  proportion  to  the  benefit  we 
feel  sure  will  follow,  we  are  making  real 
progress. 

Assuming  that  a  case  has  been  made  in  fa- 
vor of  assessing  the  cost  of  all  improvements 
in  accordance  with  the  prospective  benefit,  we 
are  still  confronted  with  a  very  difficult  prob- 
lem. The  direct  and  indirect  benefit  must  be 
estimated  in  advance.  We  cannot  first  carry 
out  our  city  planning  schemes  and  aftei  wards 
determine  how  the  cost  is  to  be  met.  Further- 
more, we  must  determine  to  what  extent  the 
benefit  will  be  strictly  local ;  in  what  degree 
it  will  extend  to  a  larger  tributary  area ;  and, 
again,  how  much  it  will  mean  to  the  entire 
city  or  metropolitan  district. 

In  the  case  of  residential  streets,  the  pur- 
pose of  which  is  to  give  light,  air  and  access 
to  the  dwellings  located  upon  them,  the  benefit 
will  be  entirely  local,  and  the  entire  cost  can 
properly  be  imposed  upon  the  abutting  prop- 
erty. When  a  highway  is  given  a  more  gen- 
erous width  in  the  expectation  that  it  will  be 
called  upon  to  accommodate  a  certain  amount 
of  through  traffic,  the  benefit  is  more  extended, 
and  the  assessment  in  such  a  case  may  be  pro- 
longed to  a  line  midway  between  it  and  the 
next  street  of  more  tlian  residential  width. 
The  major  part  of  the  cost  should,  however. 


be  confined  to  the  abutting  property,  so  that 
the  cost  to  it  shall  be  somewhat  more  than 
that  of  the  narrower  street. 

In  the  case  of  arterial  thoroughfares,  or  in 
that  of  the  first  street  to  be  opened  through 
ati  undeveloped  territory,  the  effect  of  which 
will  be  to  give  access  to  and  stimulate  the  de- 
velopment of  a  large  area,  the  district  of  bene- 
fit will  be  correspondingly  enlarged.  Again,  in 
the  case  of  thoroughfares  of  exceptional 
width,  which  it  is  proposed  to  treat  as  boule- 
vards, the  entire  city  or  metropolitan  district 
wdl  be  substantially  benefited,  and  should  bear 
a  proportion  of  the  expense.  In  fact,  the  state 
itself  may  derive  an  advantage  which  would 
justify  its  assumption  of  a  portion  of  the  cost, 
but  the  disposition  to  recognize  such  an  obli- 
gation on  the  part  of  the  commonweath  is 
exceedingly  rare,  even  though  a  great  city 
within  its  limits  may,  through  its  large  taxable 
values,  contribute  the  larger  part  of  the  state's 
revenues  by  which  its  rural  highway  system 
is  maintained. 

In  the  case  of  parks,  this  same  principle 
might  be  applied.  Some  small  parks  are  of 
strictly  local  benefit,  and  their  cost  could 
properly  be  placed  upon  the  district  in  which 
they  are  located.  Every  park,  whether  small 
or  large,  is  of  some  local  benefit,  even  if  such 
benefit  were  deemed  to  consist  solely  in  un- 
obstructed light  and  air  to  the  property  on  the 
surrounding  streets. 

In  the  case  of  street  widenings  or  the  cut- 
ting through  of  new  streets,  the  local  advan- 
tage is  less  marked,  though  it  will  always 
follow.  The  mere  fact  that  a  widening  or  ex- 
tension is  required  to  accommodate  traffic  is 
conclusive  evidence  that  the  street  has  as- 
sumed more  than  local  importance.  The  width 
of  the  roadway  as  widened  is  not  an  index  of 
its  local  or  general  importance.  There  tnay 
be  cases  where  the  opening  up  of  a  new 
street  of  a  width  commonly  given  to  local 
streets  and  extending  for  a  very  short  dis- 
tance would,  on  account  of  its  strategic  po- 
sition, be  of  very  great  general  and  of  little 
local  benefit. 

It  is  quite  apparent  that  the  relative  local, 
district  or  general  benefit  of  any  street  or 
other  improvement  can  be  determined  neither 
bv  its  dimensions  nor  its  cost.  An  improve- 
ment involving  an  expenditure  of  $1,000,000  in 
one  part  of  the  city  may  be  more  distinctly 
local  in  its  beneficial  effect  than  one  costing 
$50,000  in  another  section.  No  fixed  rule  can 
be  established  to  govern  the  distribution  of  the 
expense.  It  must  be  determined  in  each  case 
after  a  painstaking  investigation.  Such  inves- 
tigation should  not  be  entrusted  to  a  different 
individual,  hoard  or  commission  in  each  case. 
There  should  be  a  permanent  body  which 
should  act  in  all  cases.  This  body  should  not 
be  large  and  should  be  so  constituted  that  its 
entire  personnel  could  not  be  changed  at  once, 
thus  insuring  continuity  and  consistency  of  pol- 
icy. They  should  be  broad  men  whose  training 
should  have  fitted  them  for  their  difficult  and 
delicate  duties.  The  misleading  evidence  com- 
monly called  expert  testimony  as  to  e.xisting 
and  prospective  values  will  be  of  little  value 
to  them.  They  should  be  capable  by  experi- 
ence and  intelligence  of  forming  their  own 
conclusions. 

While  no  definite  rule  can  be  adopted  to 
govern  the  distribution  of  assessments  rep- 
resenting the  district  and  general  benefit,  it 
should  be  possible  to  prescribe  a  method  of 
determining  the  amount  and  extent  of  local 
benefit,  particularly  in  the  case  of  new  streets. 
boulevards  and  parks.  Let  us  assume  that  GO 
ft.  is  the  normal  width  required  for  a  local 
street :  then  the  entire  cost  of  acquiring  and 
improving  all  streets  (50  ft.  or  less  in  width 
may  properly  be  placed  upon  the  property 
within  a  half  block  on  either  side  of  the  street. 
In  the  case  of  wider  streets,  that  proportion 
of  the  cost  represented  by  the  ratio  which  60 
ft.  plus  25  per  cent  of  the  excess  over  (iO  ft. 
bears  to  the  width  of  the  street  would  prob- 
ably be  an  equitable  proportion  to  assess  upon 
the  local  district.  Inasmuch  as  property  front- 
ing a  wide  street  is  more  valuable,  it  would 
be   manifestly   unfair   to   adopt   a   rule   which 


would  result  in  making  the  cost  of  a  70  or  80- 
ft.  street  less  to  the  abutting  owner  than 
would  have  been  the  cost  of  a  street  (iO  ft. 
wide.  On  the  other  hand,  after  a  street 
reaches  certain  proportions,  additional  width 
will  not  involve  additional  benefit.  It  may  be 
assumed  that  a  share  of  the  expense  which 
would  be  equivalent  to  paying  for  a  street  80 
ft.  wide  should  represent  the  limit  of  local 
assessment.  This  limit  would  be  reached  un- 
der the  rule  proposed  when  the  street  becomes 
140  ft.  wide.  The  percentage  of  cost  which 
would  be  locally  assessed  would,  therefore,  be 
as  follows  for  various  street  widths : 

Width,  ft.  Per  cent. 

60     100 

'0     89.3 

80     81.25 

90     75 

100     70 

120     62.5 

HO     57.1 

150 53.3 

200     40 

In  the  case  of  parks  the  problem  is  more 
difficult,  the  amount  of  local  assessment  and 
the  extent  of  the  area  of  local  benefit  being 
determined  by  the  size  and  shape  of  the  park 
and  facility  of  access  to  it  from  other  parts 
of  the  city.  In  any  case,  no  rule  should  be 
adopted  until  it  has  been  carefully  tested  and 
it  has  been  demonstrated  that  the  assessments 
levied  in  accordance  with  it  will  constantly  de- 
crease with  the  distance  from  the  improve- 
ment. This  decrease  should  not  be  directlv  in 
proportion  to  the  distance,  but  in  a  geornet- 
rical  ratio.  A  curve  to  determine  the  distri- 
bution of  the  assessment  after  the  limits  of  the 
district  have  been  decided  has  been  proposed 
by  Mr.  Arthur  S.  Tuttle.  Assistant  Chief  En- 
gineer of  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City,  in  accordance 
with  which  about  32.5  per  cent  of  the  assess- 
ment would  be  placed  upon  the  first  10  per 
cent  of  the  distance  to  the  outer  limit  of  the 
area  of  benefit.  55  per  cent  upon  the  first  25 
per  cent  and  80  per  cent  upon  the  district  ex- 
tending half  way  to  the  boundary  of  the  as- 
sessment area. 

In  the  case  of  street  widenings  involving 
the  destruction  of  buildings,  it  is  suggested 
that  the  same  general  principles  be  adopted 
as  in  the  case  of  new  streets,  but  that  they 
be  applied  to  the  land  values  only.  If  the 
street  were  less  than  60  ft.  wide,  the  propor- 
tion of  the  expense  for  additional  land  in 
order  to  make  it  60  ft.  would  be  assessed  up- 
on the  half  block  on  each  side,  while  for  all 
excess  over  60  ft.  the  same  rule  already  pro- 
posed could  be  adopted.  For  instance,  if  a 
street  50  ft.  wide  were  to  be  widened  to  80 
ft.,  involving  the  acquisition  of  30  ft.  of  addi- 
tional property,  the  first  10  ft.  required  to 
make  it  60  ft.  and  25  per  cent  of  the  20  ft. 
over  60  ft.— a  total  of  15  ft.,  or  one-half  of 
the  cost  of  the  additional  land  to  be  taken — 
might  be  assessed  locally;  the  expense  in- 
volved in  damage  to  buildings  being  included 
in  the  district  assessment,  or  in  the  general 
assessment  if  the  improvement  were  of  suffi- 
cient importance  to  involve  general  benefit.  If 
the  same  street  were  to  be  widened  to  100  ft  , 
the  local  assessment  under  the  same  rule  would 
he  for  20  of  the  50  ft.  to  be  acquired,  or  40 
per  cent  of  the  total  land  damage,  the  damage 
to  buildings,  as  before,  being  included  in  the 
district  or  general  assessment. 

Special  cases  will  undoubtedly  arise  which 
would  require  special  treatment,  but  it  is  prob- 
able that  in  the  great  majority  of  improve- 
ments the  method  proposed  would  result  in 
an  equitable  distribution  of  the  burden.  Those 
who  are  to  pay  the  bills  have  a  right  to  know- 
in  advance  how  the  costs  are  to  be  appor- 
tioned, and  the  formulation  of  a  policy  which 
can  be  consistently  followed  is  not.  only  de- 
sirable but  necessarj-. 

The  problem  of  determining  whether  or  not 
there  is  general  benefit,  and  the  proportion  of 
the  cost  representing  such  benefit,  will  be  dif- 
ficult. .\  typical  case  is  that  of  a  new  boule- 
vard recently  laid  out  in  the  city  of  New  York 
and  now  being  acquired.  It  has  been  siven  a 
width  of  200  ft.  and  extends  from  one  of  the 
great    bridges    over    the    East    River   directly 
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across  the  Borough  of  Queens  to  Jamaica, 
and  it  is  expected  that  it  will  ultimately  be 
carried  to  the  ocean  front.  It  will  afford  ready 
access,  not  onlv  to  the  highway  system  ot  the 
Borough  ..1  Queens,  but  to  all  of  Long  Island. 
It  includes  within  its  lines  an  existing  highway 
about  m  ft.  in  width.  Owing  to  its  strategic 
position  this  boulevard  will  be  of  more  than 
local  benefit.  It  was  thought  proper  i"  t"'S 
case  to  assess  upon  an  area  extending  800  ft. 
on  each  side  that  proportion  of  the  cost  ol 
acquiring  title  represented  by  increasing  the 
existing  highway  from  80  to  100  ft.  Ot  the 
remaining  lOn  ft.  it  was  decided  to  impose 
three-eighths  upon  the  Borough  of  Queens  and 
five-eighths  upon  the  city  at  large.  This  divi- 
sion would  have  placed  upon  the  local  area. 
the  borough  and  the  city,  10.7  per  cent,  31.2 
per  cent  and  ."«2.1  per  cent,  respectively,  but 
these  were  rounded  off  to  20  per  cent,  30  per 
cent  and  50  per  cent.  In  the  improvement  of 
this  highwav  it  is  proposed  to  construct  one 
centraf  driveway  44  ft.  wide,  with  parking 
spaces  30  ft.  wide  on  each  side,  and  outside 
of  these,  side  roadways  28  ft.  and  sidewalks  20 
ft.  in  width,  the  side  roadways  and  walks  to 
be  treated  strictly  as  local  improvements  and 
assessed  directly  upon  the  abutting  property, 
and  the  central  driveway  and  parking  spaces 
to  be  treated  as  a  part  of  the  park  system  and 
to  be  built  at  the  expense  of  the  entire  city. 
It  is  believed  that  such  a  distribution  of 
the  expense  is  just,  but  there  has  been  a  dis- 
position to  consider  it  a  precedent  for  similar 
treatment  in  the  case  of  other  streets  where 
the  general  public  benefit  would  be  far  less. 
Demands  for  the  apportionment  of  the  ex- 
pense ol  local  streets  as  though  they  were  then 
oughfarcs  of  metropolitan  importance  must  be 
consistently  denied,  however  powerful  may  be 
the  influence  exerted  to  induce  epecial  treat- 
ment in  certain  cases,  A  policy  which  is  mani- 
festly just  will  ultimately  win  popular  favor. 
To  hastily  adopt  a  plan  for  the  distribution  of 
costs  which  afterwards  proves  unworkable, 
and  which  must,  therefore,  be  modified,  will 
involve  some  injustice  as  between  those  who 
may  have  been  assessed  by  one  plan  and  those 
whose  burdens  may  be  determined  by  a  re- 
vised plan.  The  policy  should  therefore  be 
carefully  studied  and  thoroughly  tested  before 
its  adoption,  after  which  it  should  be  consis- 
tently adhered  to.  It  follows  that  such  a  pol- 
icy   should    be   confined   to    principles,    rather 


at  least  in  part— namely,  through  recoupment 
by  the  exercise  of  the  right  of  excess  con- 
demnation where  this  right  exists. 

Where  the  financial  condition  of  the  city 
will  permit,  the  burdens  of  the  property  owner 
can  be  considerably  lightened  by  the  recogni- 
tion of  deferred  benefit  and  a  correspondingly 
deferred    assessment.      In   this   case    the    city 


Two  Specific  Examples  of  the  Value 
of  Motor  Trucks  in  Road  Con- 


struction. 
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Pelham,   N.   Y. 
The  accompanying  illustrations,  Figs.  1  and 
illustrate  the  use  of  the  Mack  7-ton  truck 


Fig.  2. — Motor  Truck  Dumping  and  Spreading   Crushed   Stone   in    Road   Construction. 


would  carry  the  amount  until  the  benefit  re- 
sulting from  the  improvement  should  have 
been  fully  realized,  or,  in  other  words,  should 
have  been  reflected  in  actual  increase  in  values. 
Similar  relief  could  be  given  by  permitting  the 
payment  of  assessments  in  installments  carry- 
ing a  moderate  rate  of  interest.  Either  plan 
would  require  larger  capital  to  finance  such 
improvements,  and  would  to  that  extent  im- 
pair the  city's  borrowing  capacity  for  other 
purposes.  These,  however,  are  matters  of  de- 
tail and  have  to  do  with  the  manner  ot  col- 


Fig.   1.— Motor  Truck   Loading   Crushed    Stone  for  Road  Constru 


ih.Tii  lie  expressed  in  percentages,   for  special 
will   inevitably  occur  where  a  principle 
applied,   while  a   rigid   rule   involving 
l..\ea   pcrccpt.-.gcs   wi-uld   entail   serious  hard- 
ship. 

There  is  one  mhcr  mrth' il  hv  which  th--  ex- 
pense of  city  Planning  prr.j.xts  could   be  met. 


ction. 

lection  of  the  assessments  rather  than  the  dis- 
tribution of  the  expense. 


The  water  works  system  of  gt/'T-.ouis    Mo 
is  being  inventoried.     A  chahge  in  water  rates 
may  result  from  the  valuation  report. 


Ijy  the  Joseph  Murphy  Sons  Co.,  for  hauliny. 
crushed  stone  for  road  construction.  Fig. 
1  shows  the  truck  receiving  its  K>ad  from  the 
quarry  bins  in  Eagle  Rock  Mountain,  New- 
Jersey.  The  interesting  feature  of  this  truck 
is  that  the  quarry  is  located  about  three- 
quarters  of  the  way  up  the  mountain  by  the 
Eagle  Rock  road,  which  has  grades  of  from 
15  to  17  per  cent,  and  the  truck  must  hai-dle 
loads  both  up  and  down  these  grades.  This 
it  does  satisfactorily. 

The  view,  Fig.  2,  shows  the  truck  deliver- 
ing its  load  of  stones  in  the  new  road.  The 
interesting  feature  of  its  performance  of  this 
trick  is  the  uniform  manner  in  which  the 
stone   is  spread  in  dumping. 

The  owners  of  this  Mack  truck  are  John 
Murphy  &  Son,  Inc.,  of  Hoboken,  N.  J.,  and 
it  is  operated  by  them  under  contract  with  the 
Eagle  Rock  Quarry.  During  the  summer  of 
l!-tll,  the  truck  averaged  55  miles  and  nine 
trips  a  day.  hauling  63  tons,  or  more  than 
five  times  the  work  possible  with  a  team  of 
horses,  making  four  trips,  carrying  3  tons  per 
trip   or   12  tons  in   the  same   time. 

The  second  example  of  motor  truck  use  in 
road  building  is  furnished  by  McMahon  Bros.,. 
Mt.  Washington,  Md.,  who  are  using  a  5-ton 
and  a  4-ton  Mack  truck.  In  order  to  de- 
termine the  economy  of  motor  trucks  the 
engineer  of  this  company  ran  a  week's  test 
with  a  5-ton  Mack  truck  with  automatic 
dumping  body  in  compctitinp,  with  a  four-mule 
team  wagon,  hauling  broken  stone  for  road 
building  from  their  Dickevville  .quarry  with 
the  results  given  below.  The  truck  had  to 
make  10  miles  to  a  round  trip,  as  against  9 
for  the  team,  on  account  ot  having  to  go  a 
mile  out  of  the  way  on  the  trip  from"  the 
quarry  in  order  to  avoid  a  bridge  which  was 
too  weak  to  carry  it  loaded.  One  mile  of  tiic 
trip  loaded  was  up  a  14  per  cent  grade.  The 
average  amount  of  gasoline  consumed  was 
21  gals,  and  the  avera.ge  amount  of  oil  con- 
sumed  was  2  gals.  The  average  working 
hours  was  10  ;  average  time  loading  8  minutes  • 
average  time  unloading  10  minutes-  'ota! 
load  carried  was  60.000  lbs,;  number  of 
trips,  0,  and  total  mileage,  60  miles.  There 
were  three  rainy  days  during  the  test  so 
that  most  of  the  time  the  roads  were  'sof» 
and  in  bad  condition. 
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The   results   of   the   comparative   tests   v.erc  as   follows: 


tons    per    day    CO 


00 


,         ,     .  ,,•.,,.  ,  5-ton    dump    truck    hauling 

4-mule  team   haulmg  4%   tons  per  day  27  miles.  miles 

FIRST  COST. 

4   mules  at  $325   each ?1,300.00       Truck    .  .  S",  300 

Harness     75.00  «u,ovv. 

Wagon     250.00 

$1,625.00 
FIXED    CHARGES. 

4S.75       Interest  on  one-half  investment  at  6%..$    159. 
Insurance    on    truck    2^4%    on    80%    of 

one-half  value 53 

Depreciation    on    truck    (not    including 
tires)     4S0 


Interest  on  one-half  investment  at  6' 

Insurance  on   team   

Depreciation    20 '^     


32.50 
325.00 


Fixed   charges  per  year {    692 

Fixed   charges  per  day 3. 


Fixed   charges  per  day 1.85 

OPERATING  EXPENSES.   ASSUMING  225  WORKING  DAYS  PER  YEAR 

Wages   per   day    $  1.S4 

Feeding,  at  60  cts.  per  head 2.40 

Stable    man    25 

Veterinary's    service     20 

•Shoeing     30 

"'140  days'  feeding  at  40  cts.  per  head,  $224       .99 


Wages    per    day $  2. 

Maintenance,   4%    cts.    per   mile 2. 

Tires,   6   cts.    per  mile 3, 

Gasoline,    4    cts 2 

Oil     


Total   daily  operating    cost $  6.1g 

Fixed  charges  per  day 1.85 


Total   daily  operating  cost $11.80 

Fixed  charges  per  day 3.07 

Total  charges   per  day $14.87 


Total   charges  per  day $  s.03 

Four-mule    team    hauls    13%  X  4%  =  57.37    ton  miles  per  day  =  13.9  cts.  per  ton  mile. 
5-ton   truck    hauls   5  X  30  =  160   ton   miles   per  day  =  9.9   cts.   per  ton  mile. 
The  saving  is  4  cts.  per  ton-mile  or  $6  per     day. 


•Due  to   the   mules   not   working,    quarry   being  shut  down  owing  to  cold  weather. 


Strawberry  Tunnel.  —  The  Strawberry 
Tunnel  being  constructc<l  in  connection 
with  the  U.  S.  Reclamation  project  on  the 
Strawberry  river,  in  the  Colorado  River 
Drainage  Basin  in  Utah,  was  "holed 
through"  on  July  20.  This  work  was  de- 
scribed in  "Engineering  and  Contracting" 
May  11,  1911.  The  work  was  begun  late 
in  1906.  The  tunnel  pierces  the  Wasatch 
range  at  7.500  feet  above  sea  level.  It  has 
a  section  9x10%  feet  reduced  to  7x8%  feet, 
when  lined,  and  a  carrying  capacity  of 
300  second  feet.  Progress  in  excavation  and 
placing  of  concrete  lining  was  greatly  im- 
peded by  the  flow  of  water  from  the  head- 
ing, which,  during  the  greater  part  of  the 
work,  amounted  to  about  seven  second  feet. 
About  three  and  a  half  miles  of  the  tun- 
nel wcTC  driven  from  the  west  or  down- 
stream portal.  .^.11  power  used  for  driving 
the  tunnel,  lighting  the  camps  and  operat- 
ing the  machineri',  cars,  etc.,  has  been  fur- 
nished from  the  government  plant  at  Span- 
ish Fork.  The  lining  of  the  tunnel  with 
concrete  has  closely  followed  the  work  of 
excavation  and  will  soon  be  completed. 
The  total  cost  will  approximate  $1,000,000 
which  is  well  within  the  estimate,  and  very 
satisfactory  considering  the  conditions. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Some     Notes     on     the     Hypochlorite 
Treatment  of  Water. 

Since  1908,  when  the  continuous  use  of  hy- 
pochlorites for  the  treatment  of  public  water 
supplies  was  first  attempted,  there  has  taken 
place  in  this  country  a  remarkable  develop- 
ment of  the  process,  and  at  the  present  time 
the  treatment  is  used  in  about  100  places  in 
America.  These  include  some  of  the  largest 
cities  of  the  continent,  among  which  may  be 
mentioned  Milwaukee,  Minneapolis,  Omaha, 
Council  Bluffs,  Indianapolis,  Nashville,  Cin- 
cinnati, Columbus,  Pittsburgh,  Harrisburg,  Phil- 
adelphia, Erie,  Montreal  and  Toronto,  Can- 
ada, and  recently  as  a  temporary  expedient  at 
Cleveland.  The  present  status  of  the  hypo- 
chlorite treatment  was  discussed  in  an  article 
in  the  Bulletin  of  the  Oliio  State  Board  of 
Health,  for  June,  by  W.  H.  Dittoe,  Chief  Engi- 
neer of  the  Board,  from  which  the  matter  here 
given  is  abstracted. 

Chemistry  of  Process. — In  the  treatment  the 
chemical  commonly  used  is  a  high  grade  of 
bleaching  powder  which  consists  of  a  mixture 
of  approximately  equal  parts  of  calcium  chlo- 
ride and  calcium  hypochlorite,  the  latter  of 
which  is  the  active  constituent.  Sodium  hypo- 
chlorite produced  by  electrolysis  of  common 
salt  has  also  been  used  to  a  limited  extent. 
Bleaching  powder  is  completely  soluble  in 
water  and  upon  dissolving  it  the  calcium  chlo- 
ride goes  into  solution  and  remains  inert  and 
stable.  The  calcium  hypochlorite,  however,  in 
the  presence  of  free  or  half  boimd  carbon 
dioxide,  which  is  contained  in  most  waters,  is 
changed  in  solution  to  form  hypochlorous  acid 
and  calcium  carbonate  is  precipitated.  The 
hypochlorous  acid  is  unstable  and  is  an  active 
oxidizing  agent.  In  the  presence  of  oxidizable 
organic  matter,  which  all  waters  contain,  it  is 
broken  down  forming  hydrochloric  acid  and 
nascent  oxygen.  The  hydrochloric  acid  imme- 
diately reacts  with  carbonates  in  the  water 
forming  soluble  chlorides.  The  oxygen  result- 
ing from  the  breaking  down  of  the  hypo- 
chlorous acid  is  in  an  atomic  and,  therefore, 
most  active  state.  Immediately  after  it  is  lib- 
erated it  reacts  upon  the  organic  matter  and 
bacterial  life,  destroying  the  latter  by  oxidiza- 
tion. 

It  will  be  seen  that  the  chemical  reactions 
which  take  place  depend  for  their  completion 
upon  the  presence  of  free  or  half  bound  car- 
bon dioxide  and  oxidizable  organic  matter. 
If  the  reactions  are  completed  before  the 
treated  water  reaches  the  consumer  there  will 
be  no  noticeable  etifect  of  the  treatment.  If, 
however,    the    reaction    is   not   completed   and 


the  hypochlorous  acid  is  not  entirely  broken 
down  objectionable  tastes  and  odors  will  man- 
ifest themselves. 

Quantity. — A  word  as  to  the  quantity  of  dis- 
infectant used.  The  commercial  grade  of 
bleach  generally  used  in  water  disinfection 
contains  35  per  cent  "available  chlorine"  as 
expressed  by  the  analyst.  It  is  in  these  terms 
that  the  rate  of  treatment  is  also  indicated.  In 
disinfecting  water  supplies,  it  is  customary  to 
use  a  quantity  of  the  bleach  to  secure  the 
application  of  0.5  part  per  1,000,000  more  or 
less  available  chlorine.  For  instance,  at  Boon- 
ton  0.35  part  per  1,000,000  have  been  found 
sufficient  to  secure  almost  complete  steriliza- 
tion. At  Erie,  Pa.,  an  average  of  0.32  part 
per  1,000,000  are  used,  at  Cleveland,  Ohio,  dur- 
ing the  first  few  months  of  the  treatment, 
about  0.7  part  per  1,000,000  were  applied,  it 
being  claimed  that  this  excessive  amount  was 
necessary  to  secure  bacterial  efficiency.  At  the' 
present  time  about  0.5  part  per  1,000,000  is 
used.  At  Columbus,  Ohio,  where  the  treat- 
ment is  an  adjunct  to  filtration,  0.3  to  0.35 
parts  per  1,000,000  are  used. 

Application. — In  applying  the  bleaching 
powder  it  is  mixed  with  water  to  the  consist- 
ency of  a  paste  and  then  dissolved  to  make  a 
solution  with  a  strength  of  one-half  per  cent 
more  or  less.  This  solution  is  continuously 
applied  through  an  orifice,  or  other  mechan- 
ically suitable  contrivance,  to  the  water  supply. 
Owing  to  the  minute  quantities  of  bleach  ap- 
plied, it  is  obviously  necessary  to  secure  good 
mixture  or  distribution  of  the  chemical  in  the 
water,  if  complete  treatment  is  to  be  secured. 
Storage  after  treatment  is  also  of  value  in 
securing  a  completion  of  the  reactions.  In  the 
absence  of  both  good  mixture  and  storage  it 
Is  difficult  to  secure  satisfactory  results  from 
the  treatment. 

Effects  of  Treatment. — The  action  of  hypo- 
chlorites upon  water  consists  primarily  in  an 
almost  complete  destruction  of  the  bacterial 
life  contained.  The  non-spore  bearing  forms 
of  organisms  are  particularly  susceptible  to 
the  treatment  and  these  are  destroyed  with 
great  facility.  The  spore  bearers  are,  how- 
ever, somewhat  more  lesistant  and  their  ex- 
tinction is  not  so  readily  accomplished.  For- 
tunately those  species  of  bacteria  which  in- 
habit the  intestines  of  man  and  domestic  ani- 
mals are  of  the  non-spore  bearing  class  and 
are,  therefore,  quickly  killed.  In  this  way  or- 
ganisms which  produce  typhoid  fever,  cholera, 
and  other  intestinal  diseases  are  destroyed. 

Recently  evidence  has  been  presented  show- 
ing a  somewhat  unusual  and  entirely  unex- 
pected effect  of  the  treatment,  namely,  a  ma- 


terial increase  in  the  total  numbers  of  bacteria 
in  the  water,  due  to  an  after-growth  occurring, 
a  number  of  hours  after  the  treatment.  At 
the  present  time  not  much  reliable  information 
is  available  as  regards  this  effect.  The  exact 
species  of  bacteria  causing  the  so-called  after- 
growth has  not  been  determined,  but  it  is 
claimed  that  they  are  of  the  harmless  variety. 
The  rapidity  and  e.xtent  of  the  increase  remain 
also  to  be  learned,  as  well  as  the  inffuence  of 
varying  amounts  of  chlorine  used. 

The  effect  upon  the  chemical  composition  of 
the  water  treated  is  so  slight  as  to  escape  de- 
tection by  ordinary  laboratory  methods  of  an- 
alysis. The  general  result  is  an  oxidation  of 
organic  matter  and  a  slight  increase  in  total 
hardness.  The  effect  upon  the  physical  char- 
acteristics of  the  water  is  not  ordinarily  no- 
ticeable. Usually  there  occurs  a  decrejise  of 
organic  color  proportionate  to  the  quantity  of 
bleach  used,  but  no  effect  is  shown  on  turbid- 
ity, or  inorganic  color,  and  as  a  rule  the  water 
has  the  same  appearance  after  as  before  the 
treatment.  When  excessive  quantities  of 
bleach  are  used  objectionable  tastes  and  odors 
are  produced  in  the  treated  water.  The  source 
of  these  tastes  and  odors  is  a  debatable  point, 
some  authorities  attributing  them  to  undecom- 
posed  hypochlorous  acid,  and  others'  to  com- 
pounds resulting  from  the  reaction  upon  the 
organic  content  of  the  water.  Recognition 
should  be  given  to  the  possibility  of  producing: 
a  corrosive  effect  upon  metals  by  overtreat- 
ment  of  the  water  supply  with  hypochlorites. 
It  has  been  claimed  that  this  effect  has  Be- 
sulted  in  a  number  of  instances,  although  no 
reliable  data  are  available  to  substantiate  such 
claims. 

It  will  be  recognized  that  while  the  method 
has  experienced  remarkable  development  dur- 
ing the  past  few  years,  there  still  remain  to  be 
learned  by  thorough  and  extensive  study  sev- 
eral features  of  the  effect  of  the  treatment  of 
which  we  have  at  present  insufficient  knowl- 
edge. 

In  the  present  stage  of  development  and 
knowledge  of  the  process,  it  is  unwise  to  de- 
fine the  province  of  its  proper  use,  although 
it  may  be  stated  that  this  province  is  limited 
and  that  the  treatment  is  not  a  universal  rem- 
edy for  all  polluted  water  supplies.  While 
the  advanta.ges  of  the  process  are  great,  there 
are  also  to  be  considered  important  disadvan- 
tages, which  may  in  some  cases  outweigh  the 
advantages. 

In  any  case  the  treatment  should  not  be 
used  without  the  advice  and  superintendence 
of  an  expert  having  a  sound  working  knowl- 
edge of  the  principles  of  the  process. 
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The  Economic  Advantage  of  Combin- 
ing Pumping  and  Lighting  Sta- 
tions in  Small  Cities. 
The  economy  to  a  city  resulting  from  com- 
bining the  pumping  and  Hghting  stations  was 
discussed  l.y  K.  Macdonald,  .^"P^-"''"^"'',^"    °e 
the   Lincohi,  111.,   Water  &   Light  Lo.,  before 
the   Illinois   Water   Supply   Association.      lUc 
text  of  his  remarks  is  published  in  the  pro- 
ceedings of  the  association,  and  is  abstracted 
herewith :  .   , 

Last  year  I  undertook  to  get  some  informa- 
tion about  the  cost  of  pumping  water  by  steam 
in   the   average   town   in   Illinois.      \\  ith   that 
object  in  view,  1  sent  to  a  good  many  cities  a 
letter  of  inquirv,  with  a  list  of  questions.  Ihe 
only  cost  question   included   was  the  cost  ot 
fuel     and      station     labor    required    to    pump 
I  tMti.wO  gals,  of  water.     When    the    answers 
were    received    1    began    to    wish    1    had    not 
started       Ihe  results  were   amazing,   the  city 
reporting   the   highest   cost   being   more   than 
1-iOO  per  cent  higher  than  the  one   reporting 
the  lowest  cost  on  those  two  items.     A  good 
many  of   the  results  were  not  used,   as   tney 
were  not  complete,  but   there  were  about  io 
replies  which  were  very  intelligible,  and  Irom 
them    I    assumed    an    average    town.      1    '"<^" 
undertook    to    compare    these   costs    with    the 
cost  of  pumping  by  electricity  in  a  plant  like 
the  one  at   Lincoln.     The   result  w;as  this    (,1 
will  not  attempt  to  give  very  exact  ligures)  :  It 
proved  that  if  the  electric  lighting  plant  were 
put  with  the  water  plant  in  such  an  average 
town,  the   price   which   it  is  now  costing   the 
water  company  to  pump  with  steam— that  is, 
the  cost  of   fuel  and  station  labor— if  paid  to 
the  lighting  company,  would  amount  to  more 
than  o  cents  per  kilowatt  hour  for  the  current. 
It  is  a  well-known  fact  that  lighting  companies 
are  on  the  lookout  for  power,  and  they  will 
sell  current  off  their  peak  load  at  a  much  lower 
price   than   they   would   demand    for  lighting; 
that  is,  provided  the  power  load  is  kept  off  of 
what  is  to  them  their  lighting  peak  load.     It 
is  true  the  lighting  company  will  make  a  price 
for  such  power  uses  considerably  below  .5  cents 
in  many  instances  with  good  profit.    The  ques- 
tion immediately  arose,  could  the  lighting  com- 
pany make  such  a  contract   with  water  com- 
panies.    No.     Because  the  water  company  is 
also  liable  to   a   peak  load  which   is  entirely 
difierent  from  the  peak  load  of  a  lighting  com- 
pany.     For   this   reason,   a   lighting   company 
peak  load  can  be  estimated  very  closely  and 
the  time  of  its  occurrence  can  be  told  in  ad- 
vance  almost   to   the   minute.     The   pumping 
station  peak  load  no  man  can  estimate  or  tell 
when  it  may  occur;  how^  great  it  may  be  or 
how  long  it  may  last.     In  fact,  it  may  never 
come,  but  the  pumping  station  must  be  pre- 
pared  for  it.     That  peak  load  occurs  when  a 
dangerous  fire  breaks  out.    So  the  water  com- 
pany could  not  expect  to  obtain  from  the  light- 
ing company  the  same  price  per  kilowatt  hour 
given  to  manufacturers  or  other  people,  who 
will  contract  to  keep  off  the  peak  load.     In 
that  case,  the  water  company  would  probably 
realize  no   economy,   for   they  would   still   be 
required  to  keep  the  pumping  station  in  good 
condition  and  have  at  least  one  man  in  attend- 
ance in  case  of  tire  during  the  evening  hours. 
( )n  the  other  hand,  supposing  the  lighting  com- 
pany had  an  excess  of  power  and  were  willing 
to  assume  the  liability  of  a  double  peak  load, 
even  then  there  would  probably  be  no  great 
saving,  for  the  water  company  could  not  safely 
abandon   its  steam  pumps  as  there  would  be 
danger  of   an  electric  breakdown   in  time  of 
tire,    which    would    pr.ovc    disastrous.      So    it 
seems  that  the  only  really  economical  method 
of  pumping  water  by  electricity,  which  would 
show  a  considerable  saving  over  the  cost  of 
pumping  by  steam  in  the  average  town,  would 
be   tn   combine   the    lighting   station   and   the 
pumping  station. 

The  location  of  the  pumping  station  is  gen- 
erally lixed  by  the  source  of  water  supply,  but 
electricity  can  be  manufactured  in  the  valley 
as  well  as  on  the  hilltop.  Therefore,  the  logic- 
al way  would  be  to  mive  the  electric  lighting 
station  into  the  pumping  house.  The  only 
extra  equipment  necessary  would  be  to  have  a 
power   pump;    there   would   be  a  gain   in   the 


boiler  capacity,  and  all  the  i"vestinent  in  one 
station   building   may   be   saved.     If   this   ar 
rancement   were   properlv   carried   out,    it   can 
bevxrTreadily  figured  that  it  won't  cost  any- 
thing to  pump  the  water.     Some  smile  at  this 
l?atlment'  buf  wlien  you.  come  to  consider  th 
saving  in  all  ways,  that  is  a  fact.    In  the  hrst 
place   it  is  true  that  modern  lighting  companies 
can  produce  power  cheaper  tnan  the  average 
pumping  station.     This   is  due.       suppose    to 
'the  fact  that  the  lighting  companies  have  been 
subjected  to  very  sharp  competition  with  gas 
gasoline  and  acetylene  for  lighting,  and  with 
fteam,  gas  and  gasoline  for  power.     Lighting 
companies   have   been   compelled   by   force   ot 
arcumstances  to  abandon  all  their  old  machin- 
ery, so  that  today  we  can  hardly  hnd  a  plan 
in  the  countrv  but  has  been  completely  rebuilt 
during  the  past  few  years.     Pumping  stations 
that   have   no  competition  are   still   using  tne 
same  machinery  they  have  used   for  the   last 
1,5  or  20  years.     Another  reason  why  electric 
companies  can   furnish  the  power  needed   tor 
pumping  cheaper  is  that  the  pumping  station 
labor  mav  be  entirely  eliminated. 

The  following  data  were  given  by  Mr.  Uab- 
ney    H     Maurv    in    discussing    the    foregomg 
paper ;     It  would  probably  come  as  something 
of  a  shock  to  the  average  waterworks  man  to 
know    that   he   could   turn   over   his   pumping 
to  an  electric  company  at  5  cts.  per  kilowatt 
hour   and    save    money   by   doing   so.      But    i 
have  no  doubt  that  Mr.  Macdonald  s  statistics 
will    prove    the    conditions    to    be    as   he    has 
stated  them.     One  does  find  exceedingly  poor 
economy  in  the  average  pumping  station.     It 
ought  not   to  be   so.     The   fact  that  there  is 
no  competition  ought  not  to  result  in  that  bad 
condition,  because  the  difference  between  loss 
and  profit  should  be  a  sufficient  incentive  to 
work   for   better    results   than   are   shown   by 
Mr.  Macdonald's  statement.     It  is  a  fact  that 
an  electric  lighting  plant,  well  equipped,  could 
do  pumping  at  a  considerable  profit  at  .5  cts. 
per  kilowatt  hour,  especially  on  a  load  more 
or   less  uniformly   distributed  throughout  the 
24  hours.     I  personally  know  it  to  be  the  case, 
because  I  have  an  instance  in  mind  where  a 
contract  will  soon  be  signed  for  pumping  wa- 
ter bv  electricity  at  various  plants  distributed 
from' 3%  to  SVa  miles  from  the  electric  power 
station,   with   an   aggregate   use   of   power   of 
about   100  kilowatts,  and  where  the  rate  will 
not   exceed   2  cts.   per  kilowatt   in   December, 
and  there  is  reason  to  believe  that  the  rate  at 
all   other  times   will   not   exceed   iVi   cts.   per 
kilowatt  hour.     The  small  size  of  the  units. in 
the  average  pumping  station,  as  compared  with 
the  large  units  in  electric  power  plants,  mili- 
tate a.gainst  good  economy,  but  Mr.  Macdon- 
ald's   figures,    as    he    states,    are    based    upon 
inquiries  made  of  large  plants  as  well  as  small 
ones,  and  the  size  of  the  pumping  engines  in 
the  larger  plants  ought  to  be  at  least  of  such 
size  as  would  give  far  better  economies  than 
those  he  has  stated. 
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The     Maintenance    and    Operation    of 

High-Pressure  Fire  Systems. 

The  auxiliary  high-pressure  water  system 
for  fire  protection  is  now  generally  considered 
an  important  part  of  the  fire  fighting  equip- 
ment and  as  an  absolute  necessity  for  the  safe- 
guarding of  property  in  highly  congested  dis- 
tricts of  large  cities.  Installations  of  this  class 
are  rapidly  growing,  especially  in  the  larger 
cities.  The  length  of  such  systems  varies  from 
a  maximum  of  1)4  miles  in  service  in  the  Bor- 
ough of  Manhattan  of  New  York  City,  to  a 
minimum  length  of  10,000  ft.,  into  which  water 
is  pumped  from  fireboats,  in  some  of  the 
smaller  installations.  Now  that  the  justifica- 
tion for  the  construction  of  high-pressure  .sys- 
tems is  so  well  appreciated,  interest  naturally 
turns  to  the  problems  of  maintaining  and  op- 
erating systems  of  this  character.  These  points 
were  made  the  subject  of  a  committee  report 
at  the  recent  annual  convention  of  the  Na- 
tional Fire  Protection  .'\ssociation.  The  in- 
formation here  given  is  based  on  that  report. 

Practically  all  of  the  larger  systems  have 
merely  nominal  pressure  maintained  in  the 
mains,  with  the  pressure  applied  from  spe- 
cially constructed  pumping  stations  on  receipt 


of  alarm.  San  Francisco  is  an  exception  to 
this,  as  pressures  ranging  from  80  to  140  lbs. 
will  normally  be  maintained  (with  the  po^ibil- 
itv  of  increase  if  necessary),  and  New  York. 
on  the  completion  of  the  Catskill  aqueduct, 
will  be  able  to  supply  approximately  100  lbs. 
constantly  on  the  mains.  That  means  that  for 
practically  every  fire  or  alarm  of  fire  in  the 
district  covered,  the  pressure  is  raised  over 
many  miles  of  mains,  often  exposed  m  exca- 
ations  in  the  streets  with  the  consequent  dan- 
of  blowing  out  joints,  breaking  or  stretch- 
,ng  of  tie  rods  and  many  other  sources  of  ac- 
cident This  source  of  weakness  can  be  reme- 
died and  such  accidents  provided  against  in 
the  three  following  ways :  . 

1  Bv  periodical  pressure  tests,  say  twice 
a  day,  with  the  pressure  raised  to  200  lbs.  and 
held  there  for  some  time.  This  will  tend  to 
show  up  the  weak  points  at  a  time  when  a 
force  is  available  for  prompt  repair,  and  not 
when  the  pressure  is  being  raised  for  a  lire. 

2  By  separation  of  the  district  protected 
into  two  or  more  divisions,  where  such  di- 
vision is  possible,  with  all  connecting  valves 
normally  closed.  These  valves  are  opened 
when  a  large  fire  renders  it  necessary,  by  men 
assigned  to  the  work.  This  reduces  the  num- 
ber of  times  each  section  is  under  pressure 
in  proportion  to  the  number  of  subdivisions 
into  which  the  distribution  system  is  divided. 
The  earlier  sections  of  the  New  York  system 
are  about  to  be  so  subdivided. 

.3  By  a  complete  installation  on  the  duplex 
plan,  in  which  independent  systems,  capable 
of  delivering  the  desired  amount  of  water  at 
the  desired  pressure,  are  placed  in  alternate 
streets  and  jointed  at  two  or  more  points  on 
the  larger  mains  through  electrically  operated 
valves  controlled  at  the  pumping  station.  'With 
this  system  the  danger  of  a  complete  break- 
down is  most  remote,  as  should  an  accident 
happen  to  one  part  of  the  system  it  would 
show  at  once  on  the  meters  at  the  pumping 
station,  and  the  engineer,  by  throwing  the 
switch  controlling  the  operation  oi  the  motor- 
operated  valves  separating  the  two  systems, 
would  cause  pumping  to  be  continued  into  that 
part  which  is  intact.  The  latest  two  extensions 
made  to  the  New  York  system  and  the  pro- 
posed installation  at  Boston  are  of  this  type. 
This  plan  adds  about  10  per  cent  to  the  orig- 
inal cost  of  the  distribution  system. 

REGULAR   FIRE   DEPARTMENT   APPARATUS    AS   AUX- 
ILIARY. 

No  municipality  in  which  an  auxiliary  high- 
pressure  system  has  been  installed  should  con- 
sider that  its  work  is  complete  by  thus  cover- 
ing the  territory  of  the  maximum  hazard,  but 
every  effort  should  be  made  to  modernize  and 
maintain  at  its  highest  efficiency  the  regular 
fire  department  force  and  portable  apparatus, 
so  that  should  there  be  a  sudden  failure  of  the 
high-pressure  system,  due  to  breakage  in  a 
main,  there  would  be  available  at  instant  notice 
sufficient  of  the  regular  equipment  properly  to 
carry  on  the  work  of  the  firemen  pending  the 
restoration  of  pressure  to  the  high-pressure 
mains. 

The  fire  at  Elizabeth  and  Grand  streets.  New 
York,  in  the  early  part  ot  December,  1908,  less 
than  six  months  after  the  system  had  been 
placed  in  regular  service,  may  be  cited  as  an 
illustration.  Shortly  after  the  pressure  had 
been  raised,  the  firemen  at  the  fire  and  the  en- 
gineer at  the  pumping  station  were  horrified 
to  see  the  pressure  drop  to  practically  zero, 
although  additional  pumps  were  started  in  an 
endeavor  to  hold  the  pressure  at  the  12.5  lbs. 
called  for.  A  few  moments'  pumping  showed 
that  a  large  main  had  broken  somewhere  in 
the  system,  with  all  the  water  evidently  going 
out  through  the  break  and  not  through  the 
hydrants,  so  the  inlets  to  the  system  were 
closed  and  it  was  completely  out  of  service. 

The  regular  fire  engines  were  immediately 
called  into  service  to  cope  with  the  fire,  and 
the  leak  or  break  sought  for.  .After  nearly 
an  hour's  search  a  night  watchman  reported  a 
large  quantity  of  water  in  a  subway  excava- 
tion near  Broome  and  Center  streets,  and 
further  investigation  show-ed  that  there  had 
been  a  break  in  a  20-in.  main  at  this  location. 
The  broken  section  was  immediately  shut  out 
and  the    system     restored     to     service.     The 
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trouble  was  caused  by  insufficient  bracing  of 
the  main  where  it  crossed  a  subway  excava- 
tion, a  piece  of  work  over  which  neither  the 
water  nor  fire  departments  had  any  control, 
and  as  all  the  excavation  was  planked  over 
to  carry  traffic,  no  sign  of  the  break  showed 
on  the  street  surface.  The  hour  being  early 
in  the  morning,  no  men  were  working,  so  there 
was  no  one  to  give  notice  of  the  trouble. 

This  condition  of  suspended  and  inadequate- 
ly braced  mains  is  not  an  isolated  one,  but  one 
of  frequent  occurrence,  due  to  the  constant 
digging  up  of  our  streets  for  various  purposes. 
In  the  particular  instance  above  noted,  while 
it  occurred  within  three  city  blocks  of  the 
fire,  the  firemen  did  not  know  the  source  of  the 
trouble  nor  how  near  it  was;  while  the  water 
department  force,  ready  to  immediately  pro- 
ceed to  the  break  and  make  the  necessary  shut- 
down of  the  broken  section,  stood  idlyin  the 
repair  company  headquarters,  waiting  for  a  re- 
port as  to  where,  on  the  52  miles  then  in  serv- 
ice, they  should  proceed.  It  should  be  added, 
however,  that  the  case  cited  is  the  only  one 
in  which  the  New  York  high-pressure  system 
has  failed  in  service  from  any  cause. 

No  effort  should  be  spared  to  employ  only 
the  best  grade  of   men  available  for  the  op- 
eration of  the  stations  and  to  have  them  kept 
up  to  the  highest  efficiency,  both  bv  constant 
supervision   of  the  stations   and   bv  so  laying 
out  the  routinework  that  no  part  of  the  equip- 
ment  can    be    overlooked.      Thus,    should    the 
system  not  be  called  into  service  during  any 
r2-hour  period,  it  is  advisable  to  run  a  20  to 
30-minute  test  at  slightly  above  usual  working 
pressure.     During  the  test  the  pumps  should 
each   be   operated   in   turn,   giving  each   pump 
and   motor   a   chance   to   be   examined    under 
service  conditions.    This  also  places  the  mains, 
valves  and  hydrants  under  pressure,   and   the 
test  can  be  arranged  to  take  place  at  such  a 
time  as  the  repair  force  is  at  its  headquarters 
ready  to  make  immediate  repair  of  any  defect. 
The   motor-operated   valves   should    be    op- 
erated   daily,   being   opened    and    closed   com- 
pletely  before   returning   to   their   normal   po- 
sition in  order  to  test  the  signal  lights  which 
indicate  whether  the  valve  is  opened  or  closed. 
Pressure    gages,    both    on    suction    and    dis- 
charge,   should   be    of   the   recording  type,   as 
should    be   the   Ventur   meters    indicating  the 
quantity  of  water  pumped,  and  the  fire  alarm, 
which  should  be  recorded  on  the  station  blot- 
ter as  well  by  a  recording  instrument. 

SYSTEM    OF    INSPECTION. 

A  hose  and  meter  testing  force  should  be 
constantly  working  over  the  system,  closing 
out  individual  blocks  and  feeding  water  across 
the  closure  through  a  meter  and  hose  by  con- 
necting a  hydrant  outside  with  a  hydrant  in- 
side the  closed  section.  Should  any  large 
quantity  appear  to  be  leaking  away,  the  leak 
should  be  located  and  repaired  immediately. 
Should  the  leakage  be  small,  the  amount  need 
simply  be  recorded  for  future  reference.  A 
regular  patrol  should  also  be  provided  to  cover 
the  entire  district,  to  safeguard  against  exca- 
vations being  made  in  too  close  proximity  to 
the  mains. 

An  individual  record  of  each  valve  should 
be  kept,  beginning  with  its  date  of  installa- 
tion. For  this  purpose  each  valve  should  be 
given  an  individual  number.  The  placing  of 
a  number  plate  in  the  valve  vault  is  conve- 
nient, and  assures  accuracy  as  to  location.  No 
valve  should  be  touched  without  a  proper  re- 
port being  forwarded  covering  the  work  done, 
so  that  the  office  record  will  show  that  Fore- 
man   or  Machinist closed 


in.   valve  on 


stuffing  box,  and  that 


(date)   to  repair  the 
(date)  Foreman 


reports  repair  complete,  valve 
opened  and  in  good  condition.  The  valve 
vault  covers  should  be  of  a  design  different 
from  the  regular  water  department  cover,  so 
that  by  no  mistake  would  the  valves  be  op- 
erated except  by  the  repair  company  specially 
assigned  to  the  high-pressure  work. 

In  order  to  keep  the  hydrants  at  all  times 
in  proper  condition,  an  inspection  should  be 
made  of  each  hydrant  immediately  after  it  has 
been  in  service  at  a  fire.  The  fire  department 
should,  therefore,  immediately  notify  the  re- 
pair company  or  the  official  responsible  for  the 


condition  of  the  high-pressure  system  of  each 
hydrant  that  has  been  in  service.  On  receipt 
of  the  notice  a  competent  man  should  be  dis- 
patched to  make  the  necessary  examination, 
i^e  should  be  capable  of  making  at  once  all 
minor  repairs  and  should  report  that  he  had 
examined  the  hydrant  and  left  it  in  good  con- 
dition This  fixes  definitely  the  responsibility 
for  the  condition  of  the  hvdrant  and  makes 
the  men  most  careful.  Should  the  repair  need- 
ed be  more  extensive  than  one  man  can  make, 
he  should  attach  some  sign  to  the  hydrant  in- 
dicating that  it  is  out  of  service  to  warn  a 
fire  company  from  attempting  to  operate  it  be- 
fore repair  has  been  made,  and  then  notify  the 
nearest  fire  company  verbally  that  the  hydrant 
is  out  of  service  for  repairs.  Fire  department 
headquarters  should  be  similarly  notified  in 
writing,  through  the  main  office.  On  the  com- 
pletion of  the  repairs,  the  sign  should  be  re- 
moved and  the  fire  department  notified  as  be- 
fore. 

REGUL.\R   EX.WIINATIONS. 

Independent  of  these  special  examinations, 
periodic  and  regular  annual  examinations  of 
all  hydrants  and  valves  should  be  made,  in 
which  all  moving  parts  are  carefullv  cleaned, 
oiled  and  operated. 

All  of  the  above  routine  should  be  a  matter 
of  record  in  the  supervising  engineer's  office, 
so  that  at  any  time  the  condition  of  each  hy- 
drant or  valve  can  be  known — when  it  was 
used  and  how  repaired,  with  the  name  of  the 
man  who  last  reported  it  "in  good  condition." 
Then,  on  the  properly  mounted  wall  map,  by 
means  of  pins  with  colored  heads,  each  valve 
or  hydrant  closed  down  or  out  of  service  is 
shown,  thus  keeping  constantly  before  the  eye 
of  the  supervisor  a  record  of  that  part  of  the 
system  out  of  service.  Should  the  above  out- 
lined procedure  be  carried  out  with  such 
changes  as  local  conditions  may  require,  we 
can  feel  assured  that  our  high-pressure  sys- 
tems will  respond  at  all  times  to  all  legitimate 
demands  for  both  pressure  and  volume  of 
water. 


An  Economic  Study    of    Water    Pipe 

Line     Materials     Available     for 

the  Proposed  Conduit  at  Port 

Arthur,  Texas. 

The  present  water  supply  of  Port  Arthur. 
Texas,  was  characterized  as  "always  a  men- 
ace and  at  times  inconceivably  bad"  in  a  re- 
port recently  issued  by  the  Utilities  Commis- 
sion of  that  cil>.  In  searching  for  suitable 
wells  in  the  vicinity  of  Port  .A.rthur  more  than 
30  holes  were  put  down  to  depths  ranging 
from  200  ft.  to  2,000  ft.  These  test  wells, 
which  failed  of  their  purpose,  cost  in  the 
neighborhood  of  $40,000.  Finally  two  wells 
were  put  down  in  the  vicinity  of  Port  Neches. 
These  wells  are  12  ins.  in  diameter  and  are 
about  700  ft.  apart.  Water  of  excellent  qual- 
ity flows  freely  from  these  wells  with  suf- 
ficient pressure  to  rise  considerably  above  the 
ground  level.  The  wells  have  a  depth  of  G2i) 
ft.,  of  which  the  last  180  ft.  is  artesian  water- 
bearing sand. 

Mr.  C.  C.  Crew,  M.  Am.  Soc.  C.  E.,  was 
employed  to  make  a  report  on  and  recom- 
mendations for  a  conduit  to  convey  the  water 
from  the  wells  to  the  present  reservoir  in  Port 
Arthur.  In  his  report  Mr.  Crew  made  a  com- 
parative economic  study  of  the  various  ma- 
terials available  for  the  proposed  conduit,  with 
due  regard  to  the  local  conditions.  It  is  in- 
teresting to  follow  the  study  made  but  the 
reader  should  bear  in  mind  that  the  specific 
recommendation  made  as  to  the  material  con- 
sidered best  suited  for  use  in  this  case  is  based 
on  the  conditions  of  soil  and  pressure  exist- 
ing at  Port  Arthur.  The  water  in  the  sub-soil 
in  this  vicinity  is  at  times  extremely  salty.  The 
officials  of  the  Texas  Company  state  that  they 
have  tried  every  known  preservative,  but  are 
unable  to  obtain  a  life  of  steel  pipe  of  more 
tKan  five  years  in  the  locality  of  Port  Arthur. 
The  materials  considered  for  the  conduit 
are  as  follows :  Concrete,  vitrified  clay  pipe, 
machine  made  wood  pipe,  continuous  stave 
wood  pipe,  steel  pipe,  and  cast  iron  pipe.  From 
the   local   standpoint   the   relative    advantages 


and  disadvantages  of  the  several  types  of  pipe 
are  here  presented  in  substance  as  reviewed  by 
Mr.  Crew. 

Concrete  Pipe  for  Pressure  Conduits.— Con- 
crete pipe  varies  greatly  in  the  method  of  man- 
uiacture  and  materials  used,  and  the  price  and 
utility  are  affected  by  these  differences,  so  that 
It  IS  difficult  to  discuss  concrete  pipe  as  a  class 
in  comparison  with  pipe  of  other  material  with- 
out having  a  definite  understanding  of  the 
particular  style  and  character  of  concrete  pipe 
referred  to.  There  is  pipe  cast  in  place  of"  a 
monolithic  character,  both  reinforced  and  plair., 
and  of  an  infinite  \ariety  of  mixtures  ranging 
;  rom  neat  cement  to  mixtures  so  lean  as  to  be 
too  weak  to  bear  the  external  pressure.  Where 
sand  and  gravel  of  a  good  quality  are  plentiful 
locally,  in  the  country  traversed,  and  there  is 
no  pressure  head,  monolithic  concrete  pipe  is 
economical  and  if  a  good  quality  of  cement  is 
used  in  the  proper  proportions  and  a  sufficient 
thickness  of  shell  adopted  and  adhered  to,  the 
resulting  pipe  line  may  have  certain  points 
of  merit. 

Both  plain  and  reinforced  concrete  pipes  are 
also  made  in  sections  in  a  yard  or  factory. 
This  method  has  the  advantage  of  greater  uni- 
forrnity  in  the  mix  and  proportion  and  of  per- 
mitting inspection  after  seasoning.  There  are 
several  patented  systems  relating  to  the  form 
of  reinforcement  and  method  of  manufacture, 
which  are 'enthusiastically  recommended  by 
their  inventors  and  by  some  users.  These  un- 
doubtedly have  a  field  of  usefulness. 

For  our  particular  purpose,  however,  some 
of  the  general  objections  common  to  all  kinds 
of  cement  pipe  would  apply  to  these  patented 
processes  with  equal  force.  In  the  firse  place, 
the  principal  claims  made  for  concrete  pipe 
are  low  cost  and  durability,  but  as  already  in- 
dicated, the  cost  depends  largely  upon  the 
local  prevalence  of  the  aggregates  and  as 
neither  sand  nor  gravel  is  found  in  the  vicinity 
of  Port  Neches  pipe  line,  the  cost  of  concrete 
here  would  be  relatively  high. 

Moreover,  the  experience  of  some  neighbor- 
ing cities  in  attempting  to  use  concrete  pipe 
for  conveying  water  under  even  very  slight 
pressure  would  argue  strongly  against  such  in- 
stallation. Meridian,  Miss.,  installed  a  line  of 
some  8,000  ft.  of  30-in.  factory-made  concrete 
pipe  of  one  of  the  best  known  reinforcement 
-systems.  The  maximum  static  head  was  18 
ft. ;  the  pipe  was  well  manufactured  of  first- 
class  material  and  apparently  carefully  laid; 
but  after  a  prolonged  effort  (more  than  a 
year)  to  stop  the  leaks  the  line  was  abandoned. 
This  caused  a  heavy  financial  loss  to  the  con- 
tractor and  great  damage  and  inconvenience  to 
the  city  by  reason  of  being  deprived  for  a  year 
of  the  water  this  line  should  have  afforded. 
At  Florence,  Colo.,  a  line  of  one  mile  of 
concrete  pipe,  made  in  sections  2  ft.  long,  laid 
on  a  uniform  grade  and  carrying  w^ater  under 
gravity  flow  for  irrigation  purposes,  was  aban- 
doned in  tv.o  years  on  account  of  frequent 
breaks.  Nearer  home,  the  city  of  Dallas  is 
reported  to  have  had  some  very  disastrous  ex- 
perience with  monolithic  concrete  pipe. 

Aside  from  these  indications  that  the  claims 
for  durability  of  cement  pipe  are  not  always 
well  founded,  it  is  common  knowledge  that 
cement  pipe  has  very  little  flexibility  and  that 
its  co-efficient  of  expansion  under  varying 
temperatures  is  relatively  high.  For  these 
reasons,  provision  for  expansion  is  a  difficult 
matter  ancl  the  source  of  much  trouble.  .\lso 
the  lack  of  flexibility  renders  it  especially  sub- 
ject to  injury  if  the  soil  through  which  it  is 
laid  is  soft  or  yielding,  so  that  settlement  will 
be  uneven.  This  condition  prevails  through- 
out the  country  traversed  by  the  Port  Neches 
line. 

Moreover,  while  a  direct  line  from  the  wells 
to  the  reservoir  is  only  about  six  miles,  it  is 
found  that  to  follow  a  grade  contour  (which  is 
the  only  condition  under  which  concrete  pipe 
could  be  recommended)  would  increase  the 
distance  to  not  less  than  eight  miles,  so  that 
for  30-in.  concrete  pipe,  taking  $2  per  lineal 
foot  as  a  fair  estimate  of  the  cost,  would  be 
increased  by  one-third  (the  ratio  of  increased 
length)  in  comparing  the  cost  with  material 
which  could  be  laid  on  a  direct  line  such  as 
iron,  steel  or  wood.    This  cost  would  be  suf- 
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tkient  to  cause  the  rejection  ol  concrete  pipe 
<ven  it  there  were  no  physical  objections  or 
uncertainties  to  render  its  use  hazardous. 

In  a  recent  letter  to  the  editors  of  this  jour- 
nal relative  to  his  comments,  in  the  report  on 
concrete  pipe  for  water  works  service.  Mr. 
Crew  said : 

My  report  on  concrete  pipe  will  be  assailed  by 
many  manufacturers  of  that  commodity,  es- 
pecially with  reference  to  Its  inability  to  carry 
pressures and  perhaps  properly  so  as  a  gen- 
eral proposition.  In  fact  several  n"'""f''<='";^«''^ 
offer  to  give  a  guarantee  backed  by  a  bond  that 
their  pipe  will  stand  heads  of  100  ft.  or  upwards. 
But  the  case  I  mention  at  Meridian.  Miss.,  was 
also  backed  by  a  bond,  and  while  this  safe- 
guarded the  city  from  direct  nnanclal  loss,  it 
did  not  relieve  it  from  the  inconvenience  of  a 
water  shortage  for  more  than  a  year.  Moreovei\ 
from  a  personal  examination  1  am  convinced 
that  at  least  a  portion  of  the  trouble  at  Merid- 
ian was  due  to  the  yielding  of  the  soil  and  un- 
gual settlement  which  the  material  had  not 
sufficient  elasticity  to  endure,  and  the  soil  here 
Is  even  more  treacherous  In  this  respect  than 
at   Meridian. 

ntrificd  Cla\  Pipe  for  Water  Supply  Uses. 
— Vitriticd  clay  pipe  has  been  used  for  some 
important  water  supply  pipe  lines  with  ex- 
cellent success.  Noteworthy  among  such  in- 
stallation is  that  at  Lead.  S.  D..  where  the 
~upplv  for  the  Homestake  Mining  Co.  as  well 
ns  the  citv  of  Lead,  is  conducted  through  10 
miles  of  -i^-in.  and  3u-in.  vitrified  pipe.  This 
pipe  is  reported  to  be  giving  excellent  service 
after  twelve  years  with  but  slight  maintenance 
expense.  It  is  laid  to  true  hydraulic  grade  so 
that  the  pipe  is  not  under  pressure  and  per- 
haps seldom  runs  full. 

Vitrified  pipe  is  clean  and  sanitary,  unaf- 
fected bv  anv  common  acids  or  alkalis,  or  by 
heat  or  moisture.  No  pipe  material  is  more 
durable  so  far  as  resisting  the  forces  of  nature 
is  concerned  and  it  imparts  no  color,  taste, 
odor,  nor  contamination  to  the  liquid  con- 
veyed. But  it  is  made  in  short  sections,  2  to 
2V4  ft.  and  the  joints  are  usually  formed  with 
cement  mortar  which  is  of  course  subject  to 
all  the  objections  to  cement  pipe,  only  in  lesser 
degree.  Like  concrete,  it  can  only  be  recom- 
mended where  the  grade  is  uniform  and  the 
pressure  zero,  which  would  necessitate  the 
same  increased  distance  as  already  mentioned 
for  concrete  pipe.  It  has  the  same  objection 
of  brittlcness,  and  unequal  settling  will  cause 
cracks  at  the  joints,  or  in  extreme  cases  rup- 
ture of  the  pipe  itself.  There  is  always  a 
possibility  of  heavy  loss  from  breakage  in 
hauling  and  handling,  and  while  the  manufac- 
turers state,  no  doubt  correctly,  that  the  break- 
age in  transit  is  usually  trivial  and  rarely  ex- 
ceeds 2  per  cent,  they  are  reluctant  to  assume 
the  risk  themselves. 

The  price  of  30-in.  vitrified  pipe  f.  o.  b.  Port 
Arthur  was  recently  quoted  as  $2.50  per 
foot,  with  prospects  of  an  early  advance.  This 
price,  as  in  the  case  of  concrete  pipe,  must  be 
increased  by  one-third  for  comparison  with 
stronger  or  more  flexible  materials.  It  should 
be  remembered  also  that  this  increased  dis- 
tance increases  the  friction  and  decreases  the 
rate  of  slope  so  that  the  capacity  of  the  pipe 
line  under  the  action  of  gravity  alone  is  ma- 
terially reduced.  Also  since  it  is  probable  that 
during  the  life  of  the  contemplated  pipe  line, 
the  demand  for  water  will  be  so  increased 
that  it  will  be  necessary  to  force  water  through 
the  '  '  "  pressure,  it  would  seem  to  be 

ill,  ..I'.m  to  adopt  a  material  which 

iliis  increased  duty  if  the  oc- 
r  than    one    which  would 
renewal.    For  this  reason, 
vitrif.cd  cluy   ii  not  suitable   for  the  line  in 
question. 

."/..;  '^ipe. — Steel  pipe  in  large  sizes  is  man- 
tr.:i  •  •  1  by  a  variety  of  methods,  including 
M'"^  '  '■  '  straight  rivctc-1.  Inp-wcldcd,  and 
''    '■  It;  if  the  advniiingts  ard  defects 

■Tr.-  ^  all  classes  nf  steel  pipe,  while 

others   arc    applicable   only   to   certain   pipes. 
Thti».  tb"  riv<t..H  pipes  have  the  objection  nf 
reducing  the  capacity,  an 
■,ld  not  apply  t"  the  lock- 
ua:     ■,    i  forms. 
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.1    ,„H     k  used       present  prices  of  cast  iron  pipe,  24-in.  class  A 
Steel  Pipe_  has_great  streng^  f^^.^J't       costs  A  and  30-in.  $3i^  P"  It-,  -ndicating 


hich  is      pire. 


for   steam,   water   and   oil   ^"}<=\.'l"^'''\^„,. 
very   highest   pressures.     It   is   light   in   uom 
;a  ison  with  cast  iron  and  theretore  less  ex- 
pensive to  haul  and  easier  to  lay.    The  length 
are  longer  and  therefore  there  are  fewer  joints 
per  mile,   which   further   ■"educes  the  cost  o 
laying.     But   for  some  reason  difficult  to  ac 
count  for,  steel  is  found  by  experience  to  be 
-less  durable  under  ground  than  either  cast  or 
wrought  iron.     This  phenomenon  >.s  the  more 
strange  since  steel  occupies  a  position  chem- 
ically midway  between  wrought  iron,  w^ich    s 
very   low   in   carbon,   and   cast  iron,  which   is 

"^^Nilmerous  cases  are  reported  of  failiire  by 
corrosion  of  even  the  heaviest  steel  pipe  in 
this  climate  and  soil  in  five  or  six  years.  Hut 
•it  is  proper  to  state  that  the  shorter  life  ot 
steel  than  of  iron  pipe  does  not  necessarily 
-indicate  that  the  steel  corrodes  more  rapidly, 
but  rather  that  an  equal  amount  of  corrosion 
weakens  the  steel  pipe  to  a  greater  extent  on 
account  of  being  thinner.  In  some  soils  steel 
appears  to  be  equal  or  superior  to  iron. 

At  the  Riverside  Iron  Works,  Wheeling, 
W  Va.,  experiments  were  made  on  the  com- 
parative liability  to  rust  of  iron  and  soft  Bes- 
semer steel.  Similar  pieces  of  iron  plate  and 
of  steel,  both  clean  and  bright,  were  placed  in 
a  mixture  of  loam  and  sand,  with  which  had 
been  thoroughly  incorporated  some  carbonate 
of  soda,  nitrate  of  soda,  ammonium  chloride, 
and  chloride  of  magnesium.  This  mixture  was 
kept  moist  and  at  the  end  of  33  days  the  sani- 
ples  were  taken  out,  cleaned,  and  weighed. 
The  iron  was  found  to  have  lost  0.84  per  cent 
and  the  steel  0.72  per  cent.  The  test  was  then 
continued  for  28  days  more,  when  the  iron 
was  found  to  have  lost  2.06  per  cent  of  its 
original  weight,  and  the  steel  L79  per  cent. 

But  30-in.  cast  iron  pipe  class  A  has  a  thick- 
ness of  .88  in.,  while  the  heaviest  steel  svig- 
gested  by  the  manufacturers  is  3/16  or  0.19  in., 
so  that  while  corrosion  to  a  depth  of  0.1  in. 
would  reduce  the  strength  of  steel  pipe  by 
about  53  per  cent,  the  same  depth  of  corrosion 
in  cast  iron  pipe  would  only  reduce  the 
strength  about  11  per  cent.  In  other  words,  if 
corrosion  of  iron  and  steel  proceed  at  equal 
rates,  cast  iron  pipe  will  last  four  or  five  times 
as  long  as  steel. 

The  steel  pipe  manufacturers  recognize  the 
tendency  of  their  products  to  corrode  under 
most  conditions  when  placed  under  ground  and 
attempt  to  overcome  this  by  the  use  of  pre- 
servative coatings.  Many  of  these  are  un- 
doubtedly beneficial  and  increase  the  life  of 
the  pipe  very  materially  if  the  coating  remains 
intact  while  the  pipe  is  being  installed. 

The  latest  improvement  in  this  line  is  prob- 
ably that  devised  by  the  National  Tube  Co. 
within  the  last  few  months  and  called'f'Ia- 
tional  Coating.  The  coating  consists  of  a 
fabric  saturated  in  an  asphaltic  preservative 
and  wrapped  spirally  about  the  pipe  while 
both  pipe  and  coating  compound  are  at  a  high 
temperature.  The  National  company  recom- 
mends for  underground  use  the  Matheson 
joint,  which  resembles  closely  the  bell  and 
spigot  joint  of  cast  iron  pipe,  with  which  all 
are  familiar  and  which  depends  for  its  ef- 
ficiency upon  a  ring  of  lead  calked  in  between 
the  interior  of  the  bell  and  the  end  of  the 
spigot.  The  joint  is  protected  by  a  strip  of 
fabric  saturated  in  the  preservative,  applied 
by  hand  in  the  field  after  the  joint  is  made. 
This  mehod  of  preservation,  if  great  care  is 
exercised,  and  any  injury  received  by  the  coat- 
ing in  transit  is  repaired  before  the  pipe  is 
laid,  and  the  joints  sufficiently  protected  after- 
ward, will  very  likely  prove  of  great  value, 
although  at  present  this  form  is  in  an  early 
experimental  stage  and  actual  results  can  only 
be  learned  after  the  lapse  of  years. 

The  difficulty  of  handling,  transporting  and 
laying,  especially  large  units,  without  injuring 
the  preservtive  coating,  is  so  great  as  to  form 
an  element  of  considcralde  hazard.  Moreover. 
if  the  thickness  of  steel  used  is  stiflicient  to 
guarantee  a  long  term  of  service,  the  price 
will  approach  or  pass  that  of  cast  iron.  For 
example,  nianutacturcrs  of  lock-bar  steel  pipe 
recommend  for  our  purpose  a  thirkness  of 
3/1 1?  in.  and  quote  on  same  $3.15  per  ft.  for 
-    ii     and    $3.70    per    ft.    for    30-in.      \t    the 


that  the  steel  would  be  more  e-xpensive  up  to 
a  size  of  about  27-in.,  and  slightly  less  than 
iron  for  larger  sizes.  Of  course  these  prices 
are  for  pipe  only  f.  o.  b.  Port  Arthur,  and  the 
additional  lead  and  expense  of  hauling  and 
handling  would  increase  the  cost  of  iron  more 
than  of  steel  if  the  completed  line  were  being 
considered.  But  :t  is  doubtful  if  this  saving 
in  cost  of  steel  would  be  sufficient  to  over- 
come other  advantages  in  the  use  of  cast  iron 


Cast  Iron  Pipe.— There  are  several  types 
of  cast  iron  pipe  on  the  market,  the  difference 
for  the  most  part  being  in  the  method  ot  coii- 
necting  the  sections.  One  common  method  is 
by  providing  each  end  of  a  section  with  a 
flange  These  flanges  are  faced  and  drilled 
and  the  sections  bolted  together,  usually  with 
a  gasket  of  some  sort  inserted  in  the  joint. 
This  makes  one  of  the  strongest  joints  and  for 
extremely  high  pressure  or  where  longtitiidinal 
strength  is  required,  gives  greatest  satislac- 
tion.  But  its  rigidity  is  objectionable  in  many 
installations  since  to  provide  for  changes  in 
length  due  to  temperature,  special  expansion 
joints  must  be  introduced,  and  all  changes  ;n 
direction,  however  slight,  require  special  fit- 
tings. To  overcome  these  objections,  another 
form  of  bolted  joint  has  been  devised  and  is 
being  quite  widely  used,  known  as  the  Uni- 
versal joint.  In  this,  as  in  the  former,  the 
joint  is  an  integral  jwrt  of  the  pipe  but  in- 
stead of  being  a  flat-faced  flange,  the  Univer- 
sal has  a  hollow  spherical  boss  on  one  end  and 
a  socket  on  the  other.  These  are  machine 
turned  to  accurate  curves,  forming  a  sort  of 
ball  and  socket  joint,  so  that  when  drawn  up 
tight,  there  is  perfect  contact  all  around,  even 
when  deflected  lo  a  considerable  angle.  The 
lugs  through  winch  the  connecting  bolts  pass 
art  cast  far  enough  back  to  permit  this  de- 
flection without  impingement.  This  joint 
avoids  the  objection  of  extreme  ligidity  and 
does  not  require  lead  or  gaskets  to  form  the 
joint.  But  it  is  limited  in  practical  operation 
to  relatively  small  sizes,  since  to  permit  a 
reasonable  deflection  with  the  larger  sizes 
would  require  the  machining  of  such  large 
areas   as   to   render   the   cost  excessive. 

The  best  known  and  perhaps  most  satisfac- 
tory connection  for  all  around  use,  especially 
for  distributing  mains  in  water  works  systems, 
is  the  old-fashioned  bell  and  spigot  type  fa- 
miliar to  all.  For  low  pressure  work,  cement 
is  sometimes  used  as  the  calking  material  and 
one  or  two  patented  joint  compounds  supposed 
to  be  composed  largely  of  sulphur  are  on  the 
market,  but  for  important  city  work,  nothing 
is  more  satisfactory  than  the  standard  oakum 
and  lead  joint.  This  is  sufficiently  elastic  to 
take  up  expansion  and  contraction  due  to  tem- 
perature changes  and  aHow  for  slight  dis- 
placement by  unequal  settlement. 

About  the  only  argument  which  can  be  suc- 
cessfully urged  against  cast  iron  is  the  high 
cost  not  only  of  the  pipe  itself  but  of  the  in- 
stallation. The  great  weight  makes  it  expen- 
sive to  handle,  besides  the  large  quantities  of 
high  priced  materials  required  for  calking  the 
joints.  This  cost  of  installation  increases  with 
the  size  of  the  pipe  and  is  dependent  largely 
upon  local  conditions.  Take  the  matter  of  haul- 
ing for  example :  in  a  city  on  graded  and  paved 
streets,  hauling  6  or  8-in.  pipe  in  which  each 
length  weighs  from  400  to  60(i  lbs.  is  a  simple 
matter,  but  hauling  30-in.  pipe,  each  -section  of 
which  weighs  4,000  lbs.,  through  soft  muddy 
cultivated  fields  is  likely  to  involve  not  only 
a  prolific  flow  of  strong  language  on  the  part 
of  the  teamster  but  material  delays  and  ex- 
cessive expense  on  the  part  of  the  financial 
interest  involved.  Hence  while  bell  and  spigot 
cast  iron  pipe  is  to  be  recommended  in  the 
strongest  terms  for  strictly  city  work,  for  long 
supply  lines  of  large  diameter  the  high  cost 
of  cast  iron  pipe  renders  it  advisable  to  study 
the  local  conditions  thorou.ghly  to  see  if  some 
less  expensive  material  will  not  meet  the  re- 
quirements. 

Wood  Pipe. — ^Wood  pipe  is  divided  into  two 
general  classes  with  references  to  the  method 
of  manufacture;  viz,  machine  made  and  con- 
tinuous. Each  of  these  classes  is  subject  to 
considerable    differentiation    in    detail    besides 
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the  different  varieties  of  wood  used,  so  that 
like  the  concrete  pipe,  complete  specifications 
are  necessary  before  an  exact  price  can  be 
secured.  The  general  charactristics  of  the 
machine  made  pipe  are  that  the  rough  lumber 
is  first  dressed  into  staves  having  the  proper 
outside  and  inside  curve  and  radial  angle  and 
usually  some  sort  of  tongue  and  groove  match- 
ing at  the  edges.  These  are  assembled  into 
lengths  of  3  ft.  to  16  ft.  and  wound  spirally 
in  a  special  machine  for  the  purpose,  using 
either  a  flat  band  or  a  wire,  the  gauge  and 
spacing  of  the  metal  bands  depending  upon 
the  pressure  for  which  the  pipe  is  designed. 
Provision  is  then  made  for  connecting  the 
various  sections.  Some  makers  use  the  "in- 
serted joint"  in  which  one  end  of  the  pipe  is 
reamed  out  for  the  depth  of  about  4  ins.  and 
the  other  turned  down  to  fit  it.  Other  makers 
recommend  collars  of  wood,  steel,  or  iron, 
adapting  the  style  of  joint  to  the  condition  to 
be  met.  Finally  a  preservative  coating  of  some 
sort  is  applied,  primarily  for  the  purpose  of 
protecting  the  metal  band  or  wire  from  cor- 
rosion. Machine  banded  pipe  is  found  most 
economical  for  sizes  up  to  24-in.  interior 
diameter  and  has  some  advantages  in  ease  of 
installation,  etc.,  which  under  certain  condi- 
tions favor  its  use  for  even  larger  sizes. 

Continuous  stave  pipe  is  built  in  place,  the 
staves  being  dressed  as  for  the  other  type  ex- 
cept that  they  are  end  matched  or  provided 
with  saw  kerfs  for  the  introduction  of  metal 
or  wooden  tongues  by  means  of  which  they  are 
joined  together  end  to  end,  breaking  joint 
between  adjacent  staves  so  as  to  make  the  pipe 
continuous  as  the  name  implies.  The  bands 
are  independent  adjustable  iron  clamps,  usually 
of  round  iron,  previously  dipped  into  a  pre- 
servative coating.  A  malleable  iron  shoe  or  lug, 
through  which  the  threaded  end  protrudes, 
permits  the  band  to  be  tightened- to  the  neces- 
sary degree  by  means  of  a  washer  and  nut. 

Continuous  pipe  is  used  generally  for  sizes 
of  30  ins.  and  upward,  although  under  certain 
conditions  for  high  freight  rates  or  difficult 
haul,  it  may  be  used  for  smaller  sizes.  The 
woods  commonly  used  are  white  pine.  Oregon 
fir,  redwood,  hemlock,  maple,  cypress  and  gum. 
The  variety  of  wood  selected  should  be  gov- 
erned by  the  local  conditions  and  the  purpose 
of  the  installation.  For  instance,  for  hydraulic 
dredging  or  flushing  sand  or  culm,  for  filling 
abandoned  mines  or  other  depressions,  maple 
or  gum  should  be  used  on  account  of  their  re- 
sistance to  abrasion.  But  for  conveying  water 
supply,  the  wood  selected  should  be  durable 
and  should  impart  to  the  water  no  color,  taste, 
nor  odor.  Of  the  woods  fulfilling  this  require- 
ment perhaps  no  other  is  ?qual  to  our  southern 
red  cypress  which  has  the  additional  advan- 
tage of  being  produced  in  the  vicinity  and 
therefore  obtainable  without  excessive  freight 
charges. 

The  principal  objections  urged  against  wood 
pipe  are  lack  of  strength,  longitudinally,  and 
lower  limit  of  pressure  resistance  than  with 
iron  pipe.  To  overcome  the  first  objection, 
careful  bracing  and  horizontal  or  vertical 
curves  are  necessary  to  prevent  "blow-outs' 
with  machine  banded  pipe.  The  second  objec- 
tion does  not  affect  our  considerations  since 
the  limiting  pressure  is  several  times  as  much 
as  we  ever  expect  to  carry,  and  the  first  ob- 
jection does  not  apply  to  continuous  pipe. 

Among  the  advantages  of  wood  pipe  are  du- 
rability, carrying  capacity  and  economy.  In 
early  days  wood  pipe  was  made  by  boring  out 
solid  logs,  and  some  such  pipes  are  still  in 
use  after  ilo  or  7o  years  of  service.  Three 
sections  of  old,  bored  pipe  were  shown  as  ex- 
amples of  the  durabilitv  of  this  class  of  pipe 
as  follows  :  A  section  of  6-in.  cypress  pipe  from 
New  Orleans,  La.,  more  than  100  years  old ;  a 
long  leaf  yellow  pine  2  ins.  in  diameter  (part 
of  IV2  miles).  To  years  old,  from  Castile  Plan- 
tation, near  Boyce,  La. ;  and  a  white  pine  S  ins. 
in  diameter,  60  vears  old.  from  Elmira,  N.  \. 
Several  miles  of  the  latter  are  still  in  service. 
None  of  these  show  any  signs  of  decay  except 
the  last  mentioned  where  it  is  very  slight  and 
probably  occurred  after  the  section  was  re- 
moved,'as  it  laid  in  a  field  two  years  before 
being  brought  in  as  a  sample. 

At  Bay  City,  Mich.,  several  sections  of  ma- 
chine banded  pipe   were  removed  on  account 


of  leaks  appearing  after  18  years  of  service. 
The  line  was  under  high  pressure  for  fire  pro- 
tection and  the  water  pumped  in  direct  from 
the  river,  at  times  carrying  considerable  sand 
and  silt.  It  was  found  that  at  some  joints 
sand  or  small  pebbles  had  evidently  acquired  a 
circular  or  rotary  motion  following  the  slight 
crease  at  the  joint  and  this  scouring  action 
had  cut  deep  grooves  in  the  wood,  undermin- 
ing the  inserted  end  of  the  next  secticm  and 
impairing  the  joint.  Had  the  water  been 
properly  clarified  this  difficulty  woiild  no  doubt 
have  been  avoided,  although  the  users  were 
entirely  satisfied  with  the  life  of  the  pipe  as  it 
was. 

While  it  is  generally  recognized  that  the 
metal  portion  of  the  line  will  be  first  to  fail 
under  favorable  conditions  for  the  preservation 
of  the  wood,  viz.,  constant  saturation,  it  is  ad- 
visable to  select  the  most  durable  wood  avail- 
able, especially  for  continuous  pipe,  since  with 
pipe  of  this  type  renewal  of  bands  here  and 
there  is  a  very  simple  matter  and  need  not  in- 
terrupt the  use  of  the  line. 

The  following  comparative  study  of  the  cost 
of  the  water  conduit,  for  the  various  materials 
of  construction  above  discussed,  is  also  taken 
from  Mr.  Crew's  report  to  the  Utilities  Com- 
mission of  Port  Arthur: 

LOCATION    OF    CONDUIT. 

The  location  of  the  pipe  line  has  an  impor- 
tant bearing  on  the  cost  and  is  affected  to  some 
extent  by  the  material  selected.  Other  things 
being  equal,  of  course,  the  most  direct  line  is 
the  best  and  most  economical,  not  only  on  ac- 
count of  shorter  distance,  but  because  curves 
retard  the  flow  of  water  and  it  is  advisable 
that  they  be  kept  as  low  as  possible  in  number, 
extent  and  degree. 

However,  actual  preliminary  surveys  dis- 
close the  fact  that  while  the  elevation  of  the 
ground  at  the  well  is  19!/  ft.  (above  sea  level), 
and  that  at  the  reservoir  near  the  city  of  Port 
Arthur  is  about  7  ft.,  considerable  of  the  in- 
tervening territory  on  a  direct  line  is  4  ft.  or 
lower.  Thus  a  small  pressure  head  would  be 
present  under  the  action  of  gravity  alone. 
This  would  preclude  the  use  of  materials  un- 
suitable for  carrying  pressure  on  such  a  loca- 
tion. An  inspection  of  existing  contour  maps 
indicates  that  a  line  could  be  secured  follow- 
ing a  uniform  grade,  probably  necessitating 
the  introduction  of  a  few  trestles  and  syphons. 
This  line  would  make  a  wide  detour  and  have 
a  length  of  eight  miles  or  more.  But  for 
reasons  already  given,  it  is  hardly  worth  while 
to  follow  the  investigation  along  this  line  fur- 
ther, as  it  has  already  been  decided  that  these 
fragile  materials  are  not  suited  to  our  require- 
ments. 

While  the  use  of  iron,  steel  or  wood  pipe 
would  permit  a  location  along  a  direct  line, 
other  matters  must  be  considered,  such  as 
right-of-way,  accessibility,  and  damage  to  ad- 


jacent property.  Since  it  happens  that  a  direct 
line  passes  through  or  very  near  many  of  the 
permanent  improvements  intervening,  it  is 
likely  that  the  cost  of  right-of-way  and  dam- 
age to  property  would  exceed  the  cost  of  con- 
struction for  the  additional  distance  if  a  rea- 
sonable departure  from  this  straight  line  were 
made.  Also,  since  accessibility  both  during 
construction  and  subsequently,  are  very  impor- 
tant considerations,  and  since  the  track  of  the 
Kansas  City  Southern  Railway  is  for  a  con- 
siderable distance  in  the  general  direction  and 
vicinity  the  pipe  line  will  occupy,  it  would 
seem  that  the  most  accessible  location  would 
be  on  or  adjacent  to  the  railway  right-of-way. 
This  location  will  have  the  additional  advan- 
tage of  doing  minimum  damage  to  abutting 
property,  whereas  a  direct  line  would  cross  the 
fields  diagonally,  which  is  apt  to  be  objection- 
able, especially  if  it  should  become  necessary 
to  erect  a  pole  line  for  conveying  electric  cur- 
rent for  pumping  purposes. 

In  calculating  the  length,  cost  and  capacity 
of  pipe  lines,  I  have  assumed  a  location  be- 
ginning at  Well  No.  2,  running  south  for  about 
9,000  ft.,  where  a  slight  curve  to  the  left  will 
cause  the  line  to  intersect  the  railroad  at  about 
its  junction  with  the  Port  Neches  spur.  From 
this  point  the  line  parallels  the  track  until  the 
boundary  line  between  Ranges  H  and  I  is 
crossed,  from  which  point  it  runs  directly  to 
the  intake  of  the  pump  at  the  present  reser- 
voir. This  route  is  one  which  is  perfectly  rea- 
sonable to  use  for  preliminary  purposes,  and 
it  is  somewhat  doubtful  whether  same  can  be 
greatly  improved  on  final  location.  Assuming 
an  average  depth  of  trench  of  5  ft.,  an  item- 
ized preliminary  estimate  of  the  relative  cost 
of  pipe  per  foot,  of  various  materials,  is  given 
in  Table  I. 

The  computations  for  carrying  capacity  of 
the  various  pipes  are  based  upon  Kutter's 
formula  adapted  to  American  units.  The  co- 
efficients and  constants  are  from  tables  in 
Trautwine's  pocket  book.  The  following  co- 
efficients of  roughness  were  adopted : 

"n"  equals  .012  for  cast  iron  and  steel  pipe. 

"n"  equals  .010  for  wood  pipe. 

"n"  equals  .013  for  vitrified  and  concrete 
pipe. 

These  values  are  sanctioned  by  the  best  prac- 
tice and  give  flows  under  various  conditions 
as  shown  in  Table  II. 

The  total  lengths  and  costs  of  the  various 
alternate  pipe  lines  from  the  Port  Neches 
wells  to  the  reservoir  near  Port  Arthur  are 
given  in  Table   III. 

The  relative  values  of  the  different  lines 
being  functions  of  the  carrying  capacity  rather 
than  the  diameter  or  length,  it  is  only  neces- 
sary to  divide  the  total  cost  in  each  instance 
by  "the  number  of  gallons  per  day  conveyed  un- 
der the  various  pressiu-e  heads  to  determine 
these  relative  values.   .  Taking  1,000  gals,  per 


TABLE   I. 


-COMP.A.RATIVE    COST    PER    FOOT    OF 

STALLED. 


PIPE      OF      VARIOUS      MATERIALS      IN- 


Material. 


m 


24 
■10 
24 
30 
24 
30 


COilcrete    

Concrete    

Vitrified    clay 

Vitrified    clay 

Machine    made    wood. 

Machine    made    wood ^ 

Continuous    wood 24 

Continuous   wood 30 

Steel    , -'■• 

Steel f. 

Cast    iron ^* 

Cast    iron -iO 


TABLE  II. 


ft 
$1.50 
1.80 
1.55 
2.69 
1.67 
2.6S 
1.78 
2.35 
3.15 
3.70 
3.21 
4.58 


$0.07 
0.11 
0.07 
0.11 
0.00 
0.00 
0.00 
0.00 
0.12 
0.18 
O.IS 
0.32 


I  a  >i 
uo 
><cs 
B.Q 

$0.28 
0.30 
0.34 
0,40 
0.3(1 
0.33 
0.30 
0.33 
0.30 
0.34 
0.32 
0.36 


$0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 


E 
$0.07 
0.10 
O.OG 
0.09 
0.02 
0.05 
0.02 
0.03 
0.02 
0.03 
0.07 
0.16 


% 
$0.12 
0.15 
0.12 
0.15 
0.10 
0.05 
0.10 
0.05 
0.01 
0.01 
0.02 
0.03 


$0.08 
0.15 
0.08 
0.15 
0.06 
0.07 
0.24 
0.35 
0.07 
0.09 
0.10 
0.14 


$2.14 
2.63 
2.24 
3.61 
2.17 
3.18 
2.46 
3.13 
3.6!) 
4.37 
3.92 
5.55 


-CAPACITY  OF  PIPE  LINES.  FOR  VARIOUS  HEADS.  IN  GALLONS  PER  DA* 


Material. 

Concrete     

Vitrified     clay. 

Wood    

Steel     

Cast   iron 

Concrete    

Vitrified  clay.. 

Wood    

Steel    

Cast  iron 


Size, 
ins. 
24 
24 
24 
24 
24 
30 
30 
30 
30 
30 


4  Ft. 

1, 313, 978 
1,343,978 
1,962.814 
1,570,580 
1,570,580 
2.547.118 
2.547.118 
3,611.104 
2.901,780 
2,901.780 


2  Ft. 

293.S93 

293,393 

595,050 

913.230 

913,230 

417,164 

417,154 

641,852 

384.414 

384,414 


Head. 


50  Ft. 


7,644.644 
6,136.375 
6,136,375 


14,057,512 
11,381,425 
11,381,425 


116  Ft. 


11,570,272 
9.297.540 
9.297,640 


21,215,236 
17,249.470 
17.249,470 
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TABL,E   in.— LENGTH   AND  COSTS 
LINES. 

Length 

Size.    Cost  of  line 

Material.  Ins.    per  ft.  in  feet. 

Concrete    24      »2.14  40.000 

Vltrltiod    clay....  24        2.24  40,000 

Wood  24         2.17  34,600 

Steel    24         3.69  31,600 

Cast  Iron 24        3.9:;  34,600 

Concrete    30        2.63  40,000 

Vitrified  clay 30        3.61  40,000 

Wood  30        3.13  34,600 

Steel    30        4.37  34,600 

Cast  Iron 30        5.55  34,600 
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OF  PIPE 


Total 

cost. 
%  85,600.00 

89,600.00 

75,082.00 
128,674.00 
135,632.00 
105.200.00 
144,400.00 
108,298.00 
151,202.00 
192.030.00 


day  as  the  unit  of  capacity,  the  relative  values 
are  as  given  in  Table  IV. 

Since  the  average  gravity  head  between  the 
wells  and  the  Port  .'\rthur  reservoir  will  be 
about  12  ft.,  that  column  would  be  best  for 
comparison.  The  4-ft.  head  would  apply  when 
the  Port  .\rthur  reservoirs  were  full.  The 
50-ft.  and  n6-ft.  heads  are  taken  arbitrarily 
to  indicate  the  ratio  in  which  the  flow  may 
be  increased  by  producing  an  artificial  head  at 
the  wells  should  this  become  necessary. 

It  should  be  noted  that  the  above  estimates 
of  cost  take  no  account  of  those  general  ex- 
penses which  are  independent  of  the  material 
or  location  of  the  pipe  lines,  such  as  receiving 
reservoirs,  or  settling  tanks,  valves,  by-passes, 
cost  of  right  of  way,  etc. 

In  the  column  for  12-ft.  heads,  it  will  be  ob- 
served that  the  pipe  line  cost  per  1,000  gals. 
per  day  is  less  for  30-in.  than  for  24-in.  pipe 
of  every  material,  showing  that  capacity  in- 
creases more  rapidly  than  cost  with  increase 
in  diameter;  also  cost  varies  greatly  with  dif- 
ferent materials ;  thus,  while  every  1,000  gals. 
per  day  requires  an  investment  of  $46.70  if 
24-in.  cast  iron  pipe  is  used,  this  cost  is  re- 
duced to  $16.31  for  30-in.  wood  pipe.  Also, 
while  30-in.  concrete  pipe  costs  considerably 
less  per  foot  than  30-in.  wood  pipe,  the  cost 
per  1,000  gals,  conveyed  is  32  per  cent  less  for 
wood  than  for  concrete. 

In  order  to  further  investigate  the  relation 
between  diameter  and  flow  through  a  wider 
range  of  differences,  the  friction  heads  for 
various  diameters  of  cast  iron  pipe  lines  34,600 
ft.  long  have  been  computed  for  discharges 
from  1,000,000  to  6,000,000  gals,  per  day  as 
shown  by  Table  V. 

This  means  that  in  order  to  force  the  quan- 
tity of  water  indicated  in  each  column  of 
Table  V  through  a  pipe  line  from  the  Port 
Neches  wells  to  the  Port  Arthur  reservoirs, 
the  water  would  have  to  be  pumped  to  a  height 
equivalent  to  that  shown  in  table. 

It  is  readily  seen  that  increase  in  diameter 


of  pipe  materially  reduces  this  lift,  thereby 
reducing  power  necessary  for  operation,  tour 
cents  per  K.  W.  hour  is  a  fair  average  price 
for  power.  On  this  basis,  the  cost  per  H.  P. 
year  is  $262.80,  which  sum  represents  interest 
at  6  per  cent  on  $4.380 ;  in  other  words,  $4,380 
represents  the  sum  which  may  be  expended 
with  equivalent  economy  to  save  or  avoid  one 
MP 

Reducing  these  friction  heads  to  H.  P.  and 
tabulating  same  in  a  similar  manner,  we  have 
Table  VI. 

Since,  as  shown  in  Table  VI,  a  fair  cost  of 
1  H.  P.  per  annum  is  $262.80,  reducing  H.  P. 
to  dollars,  the  table  becomes  as  shown  in 
Table  VII. 

It  should  be  understood  that  the  figures  of 
Table  VII  make  no  allowance  for  loss  of 
power  in  pumps  or  other  machinery,  nor  for 
lifting  water  to  the  surface  of  the  ground,  but 
are  simply  the  friction  losses  in  the  pipe  line. 

The   approximate   actual   cost   of   cast   iron 

pipe   of   the  various   sizes   is   given   in  Table 

VIII. 

TABLE  VIII. 

Size  Price  Total  cost  6  per  cent 

Ins.  per  ft.  34.600  ft.  interest 

16 S2.20  5  76,120.00  $  4,567.20 

18     ..      .      2.80  96,880.00  5,812.80 

20.'    ....      3.20  110,720.00  6,643.20. 

22 3.60  124,560.00  7,573.60 

•M     3.95  -145,670.00  8,740.20 

27     4.80  166,080.00  9,964.80 

30 5.50  190,300.00  11,418.00 

But  for  any  given  discharge  the  most  eco- 
nomical diameter  is  that  for  which  the  annual 
operating  cost  plus  interest  on  investment  is 
a  minumum.  Bv  combining  and  comparing 
Tables  VI  and  VII  it  is  found  that  for  1,000,- 
000  gals,  daily  16-in.  pipe  meets  this  require- 
ment; for  2.000,000,  20-in.  pipe;  3,000,000, 
24-in.;  4,000,000,  27-in.,  and  5,000,000,  30-in. 
pipe. 

While  it  is  true  that  this  calculation  is  based 
on  cast  iron  pipe,  the  conclusions  reached 
would  be  appro.ximately  true  for  other  mate- 
rials. However,  for  more  expensive  materials 
the  relative  economical  diameters  would  be 
less,  and  vice  versa. 

Mr.  Crew's  conclusion,  in  the  report,  is  that 
a  careful  study  of  the  merits  of  and  objections 
to  each  of  the  varieties  of  pipe  heretofore 
considered,  and  of  the  tabulated  costs  and  ca- 
pacities given,  leads  to  the  belief  that  for  this 
particular  installation  30-in.  wood  stave  pipe 
would  give  the  best  returns  for  the  investment, 
allows  great  latitude  for  increased  capacity,  and 
should  be  adopted  for  this  particular  installa- 
tion.    In   deciding  that   one   class   of   pipe   is 


Material. 
Concrete     . . . . 
Vitrified  clay 

Wood     

Steel   

Cast  Iron   

Concrete   

Vitrified   clay 

Wood    

Steel    

Cast  Iron   


Size. 
Ins. 

24 

24 

24 

24 

24 

30 

30 

30 

30 

30 


TABLE  IV. 
4-ft. 

head. 

$63.69 
66.66 
3S.26 
81.93 
86.37 
41.30 
56.69 
30.08 
52.14 
66.21 


12-ft. 

head. 

$37.32 

39.12 

;;o.S6 

44.17 
46.76 
23.82 
32.80 
16.31 
28.06 
35.66 


50-ft. 
head. 


$  9.82 
20.97 
22.10 


116-ft. 
head. 


$  6.48 
13.84 
14.58 


7.74 
13.27 
16.87 


5.11 

8.76 

11.13 


DIam. 
16   Ins. 


TABLE  v.— FRICTION  HEADS. 
Gallons  Per  Day. 


18 
20 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


1,000.000 
15  ft. 
7.3 

5.2 


2,000,000 
49  ft. 
28 
17 
12 


3-000.000 
104  ft. 
59.5 
35 
25 
17 
9.5 


4.000.000 
182  ft. 
104 
62 
41 
29 
16 
10 


,j, 000,000 
287  ft. 
158 
93 
60 
41 
23 
15 


TABLE  VI.— HORSEPOWER. 


DIam. 


16 
IS 
20 
22 
24 
27 
30 


I. 000.000 


Gallons  Per  Day. 


Ins 2.6  hp. 


Ins 
Ins 
Ins 
Ins 
Ins 
Ins 


2.000.000 

17  hp. 

10 

6 

1 

3 


3.000.000 
34  hp. 
31 
IS 
13 
9 


4.000.000 
128  hp. 
72 
43 


TABLE  VII. 


DIam. 

16  Ins 

18  ins 

JO  Ins 

22  ins 

21  Ina 

27  Ina 

30  Ins 


1.3 
0.9 

.0 

.0 

.0 

.0 

-RELATIVE  ANNUAL  OPERATING  COSTS. 
Gallons  Per  Day. 


20 
11 


5.000.000 
250  hp. 
138 

SI 

36 
20 
13 


6,000,000 

398  ft. 

226 

134 

84 

32 

■n 


6,000. 0(lu 
415  hp. 
236 
140 


l.OOO.OOO 

$6S2.2S 

341.64 

236.52 


2.000,000 

$4,467.60 

2.628.00 

1.576.80 

1,051.20 

788.40 


3.000.000 
$14,191.20 
8,140..SO 
4.730.40 
3,416.40 
2,365.20 
1,314.00 
788.40 


4.000,000 

$33,638.40 

18,921.60 

11,300.00 

7,358.40 

.1,256.00 

2,890.80 

1,839.60 


s.ooo.MOo 

$65,700.00 
36,166.111 
21.2Sn.S:0 
13,675.60 
9. 460. SO 
5,256.011 
3,416.40 


59 
33 


C.OUO.OOO 

$iO',i.iin2.on 

62,020,80 
36,792.00 
23.126:40 
14.50S.20 
8.672.40 
5,718.6(1 


preferable  to  another  for  the  local  conditions 
at  Port  Arthur,  Mr.  Crew  recognizes  that  by 
varying  the  surroundings  it  is  not  difficult  to 
imagine  circumstances  under  which  each  of  the 
others  in  turn  should  be  recommended. 


Notes  on  Water  Supply,  Sewerage  and 
Sanitation. 

Stones  in  Water  Mains.— While  fighting 
a  fire  at  Passaic,  N.  J.,  recently,  there  was 
a  steady  stream  of  stones  into  the  hose.  The 
nozzles  were  plugged  from  this  cause  and 
had  to  be  changed  four  times.  The  fire  was 
in  a  shed  adjoining  a  factory  and  it  progressed 
every  time  the  firemen  had  to  change  the 
hose  nozzles.  The  fire  was  finally  extin- 
guished before  it  had  spread  to  other  build- 
ings. 

Employees  of  the  water  company  opened 
several  hydrants  in  the  vicinity  to  flush  the 
debris  out  of  the  mains.  New  mains  were 
installed  shortly  before  the  fire  and  the  stones. 
which  proved  so  troublesome  to  the  fire  de- 
partment, got  into  the  mains  at  that  time. 
The  importance  of  flushing  out  all  newly  Uid 
mains  as  soon  as  possible  again  is  indicated 
hv  this  incident  at  Passaic. 
"Durability  of  Steel  Water  Mains.— The 
East  Jersey  Water  Company,  of  Paterson, 
New  Jersey,  has  had  considerable  experience 
in  the  use  of  steel  pipe  for  water  mains  in 
that  locality.  Mr.  A.  W.  Cuddeback,  engi- 
neer and  superintendent  of  that  company, 
gives  the  following  detailed  statement  relative 
to  the  steel  lines  laid  by  the  companies  with 
which  he  is  connected : 

Size  of  Lenirth 

main.                                                     Tear  in 

Ins.        Laid  by —                              laid.  miles. 

48       East   Jersey  Water  Co.*.  .1890-91  22 

48  &  42  East   Jersey  Water  Co.*.. 1896  22 

42       Kearney    Water   Co 1896  2 

42       Passaic    Water   Co 1897  4% 

51       East   Jersey  Water  Co 1897  9 

72       Jersey  City  Water  Supp.y 

Co 1902-3  19 

48  &  42  Passaic    Water   Co 1906  2 

30       Acquackanonk  Water  Co.  .1908  3 

•Laid  tor  the  city  of  Newark,   N.  J. 

Mr.  Cuddeback  reports  that  the  Newark 
lines,  w-hich  have  been  in  use  over  20  years, 
are  still  in  first-class  condition,  and  show 
promise  of  a  life  approaching  that  of  cast 
iron  pipe.  All  of  the  lines  mentioned  are  in 
good   condition. 

A  Legal  Decision  Limiting  Right  of  a 
City  to  Remove  Wastes. — The  Court  of 
Common  Pleas  of  Cuyahoga  county,  in  de- 
ciding a  case  in  which  the  city  of  Cleveland 
was  a  party,  attempted  to  draw  the  line  be- 
tween the  classes  of  wastes,  the  collection  of 
which  can  be  controlled  by  a  municipality,  and 
those  that  remain  the  property  of  the  producer 
and.  therefore,  are  subject  to  sale  to  a  person 
engaged  in  the  business  of  collecting  such 
wastes.  The  substance  of  the  decision  is  given 
in  the  Bulletin  of  the  Ohio  State  Board  of 
Health. 

In  substance  the  court  holds  that  the  mu- 
nicipality is  interfering  with  the  rights  of  the 
individual  in  preventing  the  collection  by  him 
of  dead  animals,  and  the  class  of  wastes 
known  as  slaughter-house  offal,  but  that  the 
municipality  can  control  the  collection  of  gar- 
bage and  that  class  of  waste  that  is  of  small 
or  no  value  to  the  householder  and  including 
wastes  from  hotels,  restaurants,-  etc.  In  this 
class  of  wastes  the  municipality  would  have 
the  exclusive  right  to  dispose  of  such  matter. 

In  this  case  nothing  is  said  of  the  authority 
of  a  municipality  to  regulate  the  manner  in 
\yhich  dead  animals,  offal,  etc.,  is  conveyed 
over  the  streets,  but  there  is  no  doubt  as  to 
the  authority  of  a  municipal  council  o.'  a 
board  of  heahh  to  adopt  reasonable  rules  gov- 
erning the  matter. 

^  Sezver  Records.— In  sanitary  sewer  work, 
m  Hamilton,  Ohio,  after  the  sewer  is  built, 
and  before  the  assessing  ordinance  is  pre- 
pared, a  plat  IS  made  showing  the  size  of  the 
sewer,  its  gradient,  depth,  location  of  all  Ys 
and  house  connections,  the  names  of  the  own- 
ers of  the  abutting  property,  the  lot  numbers, 
and  the  dirriensions  of  the  lots 
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DRAINAGE    AND     IRRIGATION    SECTION 


Methods   Used    in    Effecting   the   Pre- 
liminary Organization  of  a  450,000- 
Acre    Drainage   and    Levee 
Project  in  Southeast- 
ern Missouri. 

Contributed  by  L.  T.    Berthe,  C.   E.,  Charleston, 
Missouri. 

Frequently  projects  involving  expensive  pub- 
lic improvements,  and  which  are  favored  by  a 
majority  of  the  parties  who  will  be  affected 
by  them,  fail  because  of  wrong  methods  used 
in  attempting  to  eft'ect  the  preliminary  organi- 
zation. This  is  perhaps  oftener  true  of  drain- 
age projects  than  any  other  class  of  public 
improvement  owing  to  the  fact  that  the  great 
majority  of  the  parties  interested  are  farmers 
who  are  in  many  cases  not  familiar  with  meth- 
ods of  promotion  of  large  engineering  proj- 
ects. The  preliminary  organization  of  a  large 
district  in  southeast  Missouri  has  just  been 
accomplished  through  methods  somewhat  dif- 
ferent to  those  heretofore  used  in  promoting 
improvements  of  that  character  in  this  terri- 
tory and  the  conditions  and  methods  which 
brought  about  the  desired  result  are  herein 
outlined. 

Twenty-five  years  ago  students  in  physical 
geography  were  taught  that  the  swamp  lands 
of  southeast  Missouri  were  waste  lands,  con- 
tinually overflowed  by  the  Mississippi  River, 
useless  for  agriculture,  and  uninhabitable  be- 
cause of  malaria  and  various  forms  of  swamp 
fevers.  While  this  was  not  altogether  true, 
conditions  were  certainly  not  inviting  to  the 
prospective  resident.  These  lands  were  for 
the  most  part  heavily  timbered  with  cypress, 
gum  and  other  swamp  timbers  and,  with  the 
e-xception  of  a  few  thousand  acres  along  the 
river  front  which  were  in  cuhivation,  the  rtiost 
of  these  lands  could  be  purchased  at  prices 
ranging  from  $1.25  to  $4  per  acre. 

About  twenty  years  ago  the  possibilities  of 
reclaiming  thes  lands  by  drainage  began  to 
be  first  recognized,  and  several  small  ditches 
were  constructed  mainly  by  co-operative  effort 
by  landowners  of  contiguous  bodies  of  land. 
Some  levee  protection  from  overflow  by  the 
Mississippi  River  had  been  afforded  by  private 
levee  construction  and  the  few  thousand  acres 
thus  reclaimed  by  levees  and  drainage  were 
found  to  be  equal  in  productiveness  to  any 
lands  in  the  Mississippi  valley  and  health  con- 
ditions very  materially  improved.  About  fif- 
teen years  ago  the  state  began  to  enact  laws 
pertaining  to  land  reclamation  by  levees  and 
drainage  and  permitting  and  authorizing  the 
organization  of  districts  for  such  purposes. 
Under  the  law  permitting  districts  for  levees 
and  drainage  to  be  organized  under  the  coun- 
ty courts,  practically  all  of  the  drainage  and 
levee  construction  heretofore  completed  in  this 
section  of  the  state  has  been  done. 

Through  difficulties  encountered  in  the  or- 
ganization of  joint  districts,  embracing  lands 
in  more  than  one  county,  under  this  law,  the 
drainage  was  largely  local  in  character  and 
not  so  designed  as  to  permit  of  the  comple- 
tion of  the  levee  system  and  the  eventual  rec- 
lamation of  the  entire  territory.  This  led  to 
the  passing  of  what  is  known  as  the  circuit 
court  law.  authorizing  the  incorporation  of 
such  districts  in  the  circuit  courts  and  brought 
about  a  new  era  in  land  reclamation  in  south- 
east Missouri.  The  Little  River  District,  com- 
prising several  hundred  thousand  acres  of 
land  and  involving  improvements  to  cost  sev- 
eral million  dollars  was  incorporated  some  five 
years  ago  under  this  law  and  was  the  first 
district  in  southeast  Missouri  so  incorporated. 
This  district  after  several  years  of  delay  and 
litigation,  due  largely  to  the  fact  that  it  was 
incorporated  under  a  new  law  which  had  not 
yet  been  interpreted  by  the  courts,  is  now 
ready  to  begin  construction.  The  law  has  been 
revised  and  amended  until   it   fully  meets  the 


requirements   of   the  reclamation   work  to   be 
done. 

Lying  east  of  the  Sikeston  Ridge,  which  is 
the  eastern  boundary  of  the  Little  River  Dis- 
trict, are  some  450,000  acres  of  lands  in  Scott, 
Mississippi   and   New   Madrid   counties   which 


This  entire  territory  is  comprised  of  what  are 
known  as  "made  lands"  or  alluvial  deposit 
from  the  overflow  of  the  Mississippi  River, 
are  very  fertile  and  productive  when  drained, 
and  have  a  general  surface  slope  to  the  south 
of  from  1  to  2  ft.  to  the  mile.     No  hill  runof? 
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Fig.    1 Preliminary    Map    of   450,000-Acre   Drainage  and   Levee  Project. 


have  been  partially  reclaimed  by  drainage  and 
levee  systems  constructed  imder  the  county 
court  law.  Appro.xiniately  $500,000  has  been 
expended  in  this  territorv  on  Icvce  construc- 
tion, and  about  $1,000,000  in  drainage  ditches 
already  completed  or  now  under  construction. 


comes  into  this  district  as  the  water  from  the 
Scott  county  hills  all  drains  into  the  Little 
River  District.  .^  numlier  of  sand  ridges  a 
few  feet  above  the  lower  or  swamp  lands  ex- 
tends north  and  south  separating  the  upper 
portion    of   the   district   into   several   different 
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drainage  basins.  These  basins  have  been  in 
many  cases  drained  by  the  construction  of 
dredge  ditches  leading  into  several  different 
outlets  at  the  southern  end  of  the  district. 
The  accompanying  map  shows  the  amount  of 
this  drainage.  Owing  to  the  existence  of  these 
different  outlets  practically  no  levee  construc- 
tion has  been  done  at  the  southern  end  of  the 
district,  which  is  subject  to  overflow  almost 
annually  by  the  Mississippi  River,  and  few 
of  the  lands  in  this  portion  of  the  territory 
can  now  be  cultivated  to  any  advantage. 

A  few  years  since  it  was  realized  that  the 
different  drainage  outlets  might  be  diverted 
into  a  common  outlet  through  the  St.  Johns 
Bayou  and  the  levee  system  completed  along 
the  southern  boundary  of  the  territory.  Some 
effort  was  made  to  effect  the  orgariization  of 
the  southern  part  of  the  territory  for  that 
purpose  but  was  not  successful.  This  year 
the  levees  at  the  northern  end  of  the  district, 
which  had  not  yet  been  brought  up  to  standard 
grade,  were  in  many  cases  overtopped  by  the 
overtlow  of  the  Mississippi  River  and  fully 
three-fourths  of  the  entire  territory  was  inun- 
dated by  the  overflow.  The  writer  believed 
that  the  situation  demanded  the  consolidation 
of  the  entire  territory  into  one  district  for 
the  purpose  of  furnishing  adequate  levee  pro- 
tection and  efficient  drainage  outlet,  thus  in- 
suring the  complete  reclamation  of  the  entire 
territory.  There  was  some  sectional  feeling 
through  failure  to  co-operate  heretofore 
through  the  county  districts,  and  the  observ- 
ance of  artificial  boundaries  such  as  county 
lines  had  caused  expensive  and  undesirable 
construction  in  some  cases.  The  earlier  en- 
gineering work  had  been  done  largely  by  land 
surveyors  who  were  not  engineers  and,  al- 
though in  general  the  results  were  beneficial,  a 
great  deal  of  money  was  wasted  through  the 
construction  of  ditches  that  were  too  small, 
and  inefficient  or  undesirable  outlets. 

In  order  to  invite  the  attention  of  the  land 
owners  in  the  territory  interested  to  this  con- 
dition of  affairs  and  to  the  necessity  of  con- 
solidation into  one  district  and  the  benefits  to 
be  derived  therefrom,  the  writer  caused  to  be 
published  a  general  article  taking  up  the 
matter  in  detail,  which  was  printed  in  all  the 
newspapers  in  the  proposed  district  and  of 
which  several  hundred  reprints  were  made 
and  distributed  through  the  Charleston  Com- 
mercial Club,  which  took  up  the  promotion 
of  the  project  as  soon  as  the  article  came 
to  its  attention.  A  prospectus  or  descrip- 
tive outline  (See  Circular  No.  1)  of  the  dis- 
trict, together  with  a  preliminary  map.  Fig. 
1.  was  then  prepared  and  circulated  among 
the  larger  land  owners  in  the  territory  inter- 
ested. 

Difficulties  arose  owing  to  the  existence  of 
a  small  district  of  some  70,000  acres,  which 
had  recently  been  incorporated  in  New 
Madrid  county,  containing  lands  adjacent  to 
the  outlet.  Two  land  owners'  meetings  were 
held  to  discuss  the  proposed  organization  in 
all  of  its  phases  and  to  arrange  if  possible 
satisfactory  methods  of  consolidation  with  the 
70,000-acre  district  mentioned.  This  being 
found  impossible,  at  a  final  meeting  held  at 
Charleston  on  July  12,  definite  action  was 
taken  in  the  form  of  a  resolution  (See  Reso- 
lution and  Contract),  which  is  also  in  itself  a 
contract,  creating  and  empowering  a  prelim- 
inary board  of  supervisors  to  proceed  with 
the  organization  of  the  district,  and  obligating 
the  signers  of  said  resolution  or  contract  to 
prn\i.ie  funds  for  this  purpose  by  assessment 
on  an  acreage  basis.  Sufficient  signatures 
were  obtained  to  insure  the  success  of  the 
project  and  this  article  is  submitted  to  show 
the  nature  and  amount  of  the  preliminary 
work  or  c-impaign  of  education  necessary  to 
start  a  project  of  this  extent  and  character. 

Insofar  as  the  writer  has  been  able  to  ascer- 
tain this  is  the  first  project  of  this  nature  in 
this  section  in  which  a  prospectus  or  outline 
of  this  nature  has  been  used  to  bring  the 
project  to  the  attention  of  the  individual  land- 
owner. Only  such  meetings  were  held  as 
were  necessary  to  take  definite  action  and 
uscles.s  meetings  which  Jo  more  to  harm  a 
project    than    they    benefit   it    were    avoided 


Through  the  methods  used  in  this  project  and 
herein  described,  more  has  been  accomplished 
in  three  months  through  the  educational  plan 
than  had  been  accomplished  in  three  years 
through  mass  meetings.  The  total  cost  in- 
cluding circulars,  prospectus,  maps,  publica- 
tions, etc.,  has  not  exceeded  $150,  which  was 
paid  out  by  the  Commercial  Club  to  cover 
incidental  expenses.  Considering  that  this  is 
a  2,.")00,000  project,  this  is  remarkably  small 
for  the  expense  prior  to  the  effecting  of  the 
preliminary  organization.  No  charge  was 
made  in  the  preliminary  work  for  profes- 
sional services  of  attorneys  and  engineer, 
which  would  have  made  the  cost  about  $400. 
The  lands  in  this  district  now  vary  in  price 
from  $1.5  to  $125  per  acre.  None  of  these 
lands  will  be  purchasable  at  less  than  $60 
per  acre  when  these  improvements  are  com- 
pleted, and  all  of  the  lands  will  have  a  ma- 
terially increased  valuation. 


(Of  the  various  documents  referred  to  in 
the  above  article  we  reprint  in  full  only  Cir- 
cular No.  1.  which  describes  the  district,  and 
the  conclusion  of  the  resolution  which  de- 
scribes the  machinery  for  organization.  In 
brief  Circular  No.  2  was  a  letter  to  land- 
owners reaffirming  the  importance  of  the 
work  and  urging  them  again  to  be  present 
personally  or  by  attorney  at  the  meeting  to 
provide  for  preliminary  organization  of  the 
district.  Calls  for  the  first  and  second  meet- 
ings were  simply  letters  stating  the  dates  of 
meetings  and  urging  the  land-owner  addressed 
to  be  present.  As  indicated  in  the  article 
above  the  general  article  first  published  was 
merely  to  arouse  interest  and  argue  the  merits 
of  the  proposed  work. — Editors.) 


OUTLINE       OF       PROPOSED       TRI-COUNTT 

DRAINAGE    AND    LEVEE    DISTRICT. 

Descriptive  Circular  No.  1. 

Location  and  Scope. — Tiie  district  will  em- 
brace all  of  the  lands  in  Scott,  Mississippi  and 
New  Madrid  counties  which  lie  east  of  the  so- 
called  Sikeston  Ridge,  except  such  lands  as  lie 
outside  of  the  existing-  levee  system,  and  will 
contain   approximately   425.000   acres. 

Reasons  for  Org-anization. — The  recent  over- 
flow has  demonstrated  as  never  before  the 
necessity  of  an  adequate  drainage  and  levee 
system  to  protect  and  reclaim  this  country  from 
water  troubles.  This  district  is  being  organized 
to  effect  such  reclamation.  The  topography  of 
this  country  makes  this  a  natural  district  and 
enables  us  to  construct  a  safe  and  continuous 
levee  system  from  the  hills  at  Commerce  to 
the  high  lands  of  New  Madrid  by  providing 
suitable  drainage  outlet  at  New  Madrid. 
Through  diversion  of  the  Lee-Rowe  Ditch  and 
James  Bayou  into  the  St.  Johns  Bayou  basin, 
all  of  the  land  in  the  district,  with  the  exception 
of  a  few  thousand  acres  in  the  Big  Lake,  and 
possibly  the  Brewers  Lake  basin,  will  have  a 
common  outlet  and  openings  in  the  levee  system 
be  eliminated. 

Effects  of  Consolidation. — There  are  now 
several  levee  and  drainage  districts  in  this 
territory  none  of  which  constitute  complete 
projects.  This  organization  will  take  over  and 
complete  all  of  the  work  now  under  construc- 
tion or  ready  for  construction  in  such  existing 
districts  and  will  assume  the  liabilities  of  said 
districts.  The  payment  for  such  work  will  be 
made  on  the  same  basis  and  in  the  same  man- 
ner as  provided  for  by  the  district  thus  taken 
over.  The  consolidation  of  these  into  one  dis- 
trict under  one  management  means  a  maximum 
of  efficiency  at  a  minimum  of  cost.  This  pro- 
posed district  is  big  enough  and  important 
enough  to  command  the  respect  of  the  Missis- 
sippi River  Commission  and  secure  government 
aid  in  the  construction  of  the  levee  systems 
where  smaller  organizations  fail.  .and.  if  neces- 
sary, to  secure  special  legislation  in  order  to 
complete  the  reclamation   work. 

Purpose.— This  district  is  being  organized  for 
the  following  speciflo  purposes: 

First:  To  ensure  the  construction  of  a  com- 
plete and  adequate  levee  system  frr.m  the  bluffs 
at  Commerce  to  the  high  lands  of  New  Madrid" 
the  grade  of  which  shall  be  e.mivalent  to  a 
stase  of  not  less  than  60  feet  on  the  Cairo  gage 


or  six  feet  higher  than  the  crest  of  this  year's 
overflow. 

Second:  The  diversion  of  all  drainage,  except 
that  of  the  Big  Lake,  and  possibly  the  Brewers 
Lake  basin,  into  a  common  outlet  through  the 
St.    Johns   Bayou   basin. 

Third:  The  provision  and  construction  of  such 
floodgates,  sluiceways,  pumping  stations,  stor- 
age basins  and  interior  levee  systems  as  may 
be  necessary  to  complete  the  drainage  outlet 
system  and  protect  the  lands  adjacent  to  the 
outlet  from  overflow  or  damage  by  the  waters 
from    the    lands   above   them. 

Fourth:  The  enlargement  of  existing  lateral 
drainage  systems  where  necessary  and  the  con- 
struction of  such  additional  ditches  as  may  oe 
necessary  to  complete  the  drainage  system  and 
effect  the  reclamation  of  the  entire  district. 

Fifth:  To  secure  a  just  and  equitable  dis- 
tribution of  drainage  and  levee  cost,  and  to 
provide  a  means  of  maintaining  the  ditches  ajid 
levees  when  constructed. 

Sixth:  To  secure  all  government  aid  possible 
in  the  construction  and  repair  of  the  levee 
system. 

Conditions  Under  Present  Arrangement  of 
Districts. — Incomplete  drainage  and  insufficient 
outlet  for  existing  ditches,  as  well  as  indefinite 
delay  in  securing  needed  local  drainage  through 
inability    to    secure    outlet. 

Incomplete  and  inadequate  levees  with  no  as- 
surance of  the  construction  of  a  safe  and  com- 
plete levee   system. 

This  year's  flood  loss  in  the  district  probably 
$1,000,000.00. 

The  Tri-County  District  Will  Ensure. — Ade- 
quate levee  protection.  Complete  and  efficient 
drainage  system.  Maintenance  of  drainage  and 
levee  system  when  constructed.  More  govern- 
ment aid.  Just  and  equitable  distribution  of 
tax.  Bigger  land  values.  More  levees  and  better 
levees  and  more  drainage  and  better  drainage 
for  less  money. 

Government  Aid. — The  Mississippi  River  Com- 
mission let  it  be  understood  th.at  this  district 
would  be  much  more  satisfactory  for  the  pur- 
pose of  co-operation  than  the  present  arrange- 
ment of  numerous  small  districts  under  different 
management.  The  Commission  has  expended 
$482,000.00  during  the  past  few  years  on  the 
levee  systems  in  the  Upper  St.  Francis  Dis- 
trict, of  which  approximately  $435,000.00  was 
expanded  in  the  territory  included  in  this  pro- 
posed district  or  $3.00  or  $4.00  to  $1.00  that  the 
local  levee  boards  have  expended.  With  a  com- 
plete project  on  hand  under  one  management, 
and  which  meets  with  the  approval  of  the  Com- 
mission, there  is  but  little  doubt  that  they  will 
pay  at  least  $1,000,000.00  towards  the  completion 
of  the  exterior  levee  system. 

Organization  and  Management. — This  district 
will  be  organized  and  incorporated  under  the 
circuit  court  law  requiring  a  majority  of  acre- 
age on  the  petition.  The  Board  of  Supervisors 
or  Directors  will  consist  of  five  men  owning 
land  in  the  district  and  residing  in  the  district 
or  an  adjoining  county,  who  will  be  chosen  by 
the  land  owners  in  the  district  at  an  election  to 
be  held  for  that  purpose.  The  board  will  have 
control  over  the  administration  of  the  business 
of  the  district  and  have  the  power  to  call  in 
consulting  engineers  whenever  they  deem  It 
necessary  in  order  to  correct  or  prevent  the 
making  of  errors  in  the  planning  and  con- 
struction of  the  drainage  system  through  preju- 
dice or  lack  of  judgment  on  the  part  of  the 
district  engineer. 

Map. — The  accompanying  map  is  merely  a 
preliminary  plat  to  show  as  nearly  as  may  be 
the  boundary  of  the  proposed  district,  the  loca- 
tion of  the  existing  levees  which  arc  to  be 
enlarged,  the  proportion  and  approximate  loca- 
tion of  the  levee  system  which  will  have  to  be 
built  new,  the  drainage  ditches  already  con- 
structed or  now  under  construction,  and  the 
probable  new  drainage  construction.  While  this 
map  is  very  preliminary  in  character  and  not 
intended  in  any  way  to  be  presented  as  a  final 
or  definite  plan,  nevertheless  it  should  enable 
one  to  grasp  more  fully  the  scope  and  intent 
of  the  district  and  was  prepared  with  that  end 
in  view. 

Estimated  Cost.— A  prelimin,ary  approximation 
of  the  cost  of  the  entire  improvement  is  as 
follows: 
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Levee    construction $1,500,000.00 

Drainage  outlet   system..  300,000.00 

130  miles  ditch  enlarge- 
ment  work    260,000.00 

80       miles      new      lateral 

drainage    240,000.00 

Bridging    50.000.00 

Total    $2,350,000.00  2,350,000.00 

10  per  cent  administration,  legal  and 
engineering  expense    235,000.00 

Grand  total    $2,585,000.00 

Deduct  amount  that  will  probably  be 
expended  by  government  on  the 
levee  system,   estimated  minimum.   1,000,000.00 

Probable  total  expense  of  district. .$1,585,000.00 

Average    per    acre,    approx $3.75 

Average    per    acre    for    outlet    and    levees 

only,    approx 2.30 

Average  per  acre  for  outlet  and  levees  only 
if  the  district  did  not  receive  any  gov- 
ernment   aid,    approx 4.65 

Cost  of  lateral  drainage  should  not  be  includ- 
ed in  the  average  per  acre  as  it  benefits  a  local 
territory  only  and  is  paid  for  by  tliat  territory. 
Lands  already  provided  with  sufficient  lateral 
drainage  will  have  none  of  that  cost  to  pay. 
The  cost  of  pumping  plants  is  not  included  in 
the  above  estimate  as  the  advisability  of  same 
is  not  yet  clearly  established.  Neither  is  the 
cost  of  the  drainage  of  the  proposed  Big  Lake 
district  included  therein,  as  it  is  probable  same 
will  have  a  separate  outlet. 
Average  per  acre  for  outlet  cost  alone,  est. 
approx $0.80 

What  the  Tri-County  District  Means  to  the 
Land  Owner. — More  protection  at  less  cost  than 
he  can  possibly  get  in  any  other  way.  He  does 
not  pay  to  build  the  other  fellow's  levee  or  dig 
the  other  fellow's  ditch  but  can  only  be  assessed 
in  proportion  to  the  benefits  which  he  receives 
and  cannot  be  assessed  for  such  improvements 
as  are  not  of  benefit  to  his  land.  The  only  uni- 
form tax  will  be  the  outlet  tax  of  from  75c  to 
SOc  per  acre  and  twenty  years  or  more  to  pay 
it  in.  The  new  lateral  drainage  and  the  en- 
largement work  will  be  paid  for  by  the  land 
which  it  benefits,  which  must  be  done  in  any 
case  whether  it  is  done  by  this  organization  or 
a  smaller  district.  The  advantage  as  to  lateral 
drainage  construction  under  this  district  is  that 
you  are  assured  an  adequate  outlet,  the  bonds 
can  be  sold  to  better  advantage  and  the  work 
let   cheaper. 

Petition. — Tou  will  be  presented  with  a  peti- 
tion asking  for  the  incorporation  of  this  district. 
We  want  your  signature  on  that  petition.  Let 
us  settle  the  drainage  and  levee  problem  right 
while  we  are  about  it,  and  let  us  do  it  now. 

RESOLUTION  AND  CONTRACT  FORMING 
PRELIMINARY  ORGANIZATION. 
Now,  therefore,  be  it  resolved  by  the  under- 
signed owners  of  land  in  New  Madrid,  Missis- 
sippi, and  Scott  Counties,  in  meeting  assembled 
at  Charleston.  Mo.,  this  12th  day  of  July,  1912, 
as  follows: 

The  following  Board  of  Seven  be  and  is  liereby 
appointed  to  take  cliarge  of  said  preliminary 
organization. 

Said  Board  shall  be  designated  as  the  "Pre- 
liminary Board  of  Supervisors." 
— 3— 

This  Board  shall,  as  soon  as  possible,  proceed 
to   organize   by   the   election   of  such   officers   as 
it  deems  necessary.    Its  internal  organization  is 
left  entirely   to  its  own  judgment. 
— 4— 

Said  Board  shall,  as  soon  as  possible,  proceed 
with  the  organization  of  said  lands  into  a 
drainage  and  levee  district  in  the  Circuit  Court 
of  one  of  the  said  Counties,  under  Chapter  41. 
Revised  Statutes  of  Missouri,  1909.  and  amend- 
ments  tliereof. 

— 5— 

It  may.  whenever  it  deems  it  necessary  and 
proper,  employ  an  Attorney  or  .\ttorneys.  an 
Engineer  or  Engineers,  or  other  officers,  agents, 
or  employes  necessary  and  proper  in  its  ,iudg- 
ment,  to  effect  the  purpose  of  its  organization. 
— 6— 

It   may   pay  such   amounts   for  clerical    work 
and    to    attorneys,    engineers,    agents,    etc.,   and 
for  its  own   expense  as  may  seem  to  it  proper. 
— 7— 

For  the  purpose  of  defraying  the  expenses 
incurred  by  said  board,  it  may,  wlienever  it 
deems  it  necessary  and  proper,  make  an  acre- 
age assessment,  not  to  exceed  in  the  aggregate 
twenty-five  (25)  cents  per  acre,  upon  the  lands 
of   the  undersigned,   and   said   board   shall  have 


the  power  to  call  such  assessment  or  any  part 
thereof,  at  such  time  and  in  such  amounts  as 
it  may  deem  necessary  and  proper. 

The    undersigned   agree   to   pay   such   assess- 
ments  within   ten  days  of  the  call   thereof. 
— 8— 
Said   board   shall   have   charge   of   the   organ- 
ization of  said  levee  and  drainage  district,   and 
shall     continue    in    full    and    complete    charge 
thereof  until  the  proceedings  shall  have  reached 
that  stage  at  which   it   is  provided  by  law  for 
the   election  of  a  board  of  supervisors,   and   so 
soon  as   that  stage   is  reached  then   a  board   of 
supervisors  shall  be  elected  in  accordance  with 
the  laws  of  Missouri,  and  this  board  so  elected 
shall   then   supercede   this   preliminary  board   of 
supervisors,  and  the  work  shall  then  be  carried 
forward  as  provided  for  by  the  said  laws. 
— 9— 
The    undersigned    have    hereon    indicated    ap- 
proximately the  number  of  acres  owned  or  con- 
trolled by  them,  which  will  be  in  said  district. 

Tills  is  done  especially  for  the  purpose  of 
enabling  said  preliminary  board  to  make  a  pre- 
liminary acreage  assessment  upon  the  under- 
signed for  the  purposes  hereof,  and  they  may  so 
make  such  assessment  upon  the  basis  of  the 
number  of  acres  herein  indicated  by  each  sub- 
scribing land   owner. 

—1  fl- 
it is  the  intent  and  purpose  of  this  resolution, 
to  vest  tills  board  with  absolute  power  and 
authority  to  effect  said  organization,  and  to  do 
any  and  all  things  necessary  for  this  purpose, 
and  to  bind  the  subscribers  hereto  by  their  acts 
in  the  premises. 

—li- 
lt may  spend  such  sums  in  effecting,  or  in  an 
effort  to  effect  such  organization,  as  to  them 
seems  necessary  and  proper,  and  should  the 
organization  fail,  such  amount  so  expended 
shall  be  charged  to  the  undersigned  on  an 
acreage   basis. 

—12— 
Should    the    organization    be    successful,    then 
said  preliminary  expenses  are  to  be  taken  care 
of   by   the   organization   in  accordance   with   the 
laws  of  the  State  of  Missouri. 
—13— 
Said    preliminary   board   shall,    as    speedily   as 
possible,    circulate    this    resolution    among   other 
land     owners     interested,     for     the     purpose    of 
securing  their  signature. 

However,  said  board  shall  begin  their  work 
at  once  and  shall  not  be  delayed  through  such 
circulation  of  this  resolution  for  other  signa- 
tures. 


Method  and  Cost  of  a    Topographical 

Survey  of  the  Preston  Beck,  Jr., 

Grant  in  New  Mexico. 

Contributed  by  Vincent  K.  Jones.  Hydraulic 
Engineer.  E.  Las  Vegas.  N.  M. 

This  survey  formed  the  basis  of  a  preHm- 
inary  design  and  report  on  an  irrigation 
project  for  the  reclamation  of  the  Preston 
Beck,  Jr.,  grant  and  such  other  lands  as  nat- 
urally fail  under  the  system.  The  survey  was 
made  during  the  period  from  September  14, 
1910,  to   May  6,   1911. 

Owing  to  the  broken  character  of  the  coun- 
try and  the  many  ridges  over  which  the  water 
in  the  canals  must  pass  a  topographical  map 
was  necessary'  to  determine  the  controlling 
points  of  the  canal  system  and  to  enable  a 
sufficiently  close  preliminary  design  and  esti- 
mate of  cost  to  be  made.  For  this  purpose 
extreme  accuracy  is  not  essential  and  the 
extra  work  necessary  to  obtain  a  high  degree 
of  accuracy  would  be  wasted.  The  results 
proved  to  be  sufficiently  accurate,  the  errors 
of  traverse  by  stadia  varying  from  1  in  400 
to  I  in  GOO  and  the  errors  in  elevation  when 
carried  by  transit-stadia  about  1  ft.  in  6  miles 
of  horizontal  distance.  Fig.  1  shows  the  area 
covered  and  the  general  lay-out  of  the  base 
lines  and  secondary  traverses. 

The  general  location  of  the  main  canal  was 
first  obtained  by  running  several  rough  level 
"fly-lines."  These  showed  the  only  practical 
line  for  a  main  canal  to  lie  somewhere  in  a 
strip  of  land  whose  outer  limits  were  con- 
tours approximately  100  ft.  apart  vertically. 
Starting  at  one  of  the  controlling  points   of 


the  main  canal  known  as  El  Paso  Gap  a  line 
of  topography  was  carried  towards  the  Pecos 
River  covering  a  strip  lying  approximately 
between  the  5,i!00  and  5,300  ft.  contours.  About 
2  ft.  per  mile  of  line  were  allowed  for  the  rise 
of  the  canal  as  the  line  approached  the  river. 
This  line,  afterward  used  as  a  base  line  on 
which  the  topography  of  the  land  under  the 
canal  was  hung,  was  run  as  a  stadia  traverse 
with  elevations  carried  by  an  18-in.  wye  level 
and  checked  by  taking  vertical  angles  with 
the  transit. 

The  base  line  was  tied  in  several  places  and 
any  errors  in  closure  were  assumed  to  be 
due  to  the  stadia  and  distributed  according 
to  the  proportionate  lengths  of  shots  between 
stations.  In  all  stadia  shots  between  stations 
both  fore  and  back  sights  were  taken  and  the 
mean  readings  used  in  the  calculations.  The 
azimuth  was  checked  at  every  set-up  by  the 
compass  bearing  and  further  checked  at  each 
time  made  to  the  township  lines.  This  was 
done  in  order  to  prevent  mistakes  of  10  de- 
grees, etc.,  being  made  and  carried  forward. 
From  this  base  line  the  topography  of  the 
strip  of  land  mentioned  above  was  taken,  suf- 
ficient side  shots  being  made  to  enable  5-ft. 
contours  to  be  interpolated  on  a  scale  of  600 
ft:  to  the  inch.  The  shots  between  stations 
varied  from  200  ft.  to  1,800  ft.  in  length  and 
the  nufnber  of  side  shots  from  each  station 
from  2  to  200,  depending  on  the  roughness 
of  the  country  covered  and  the  position  of 
the  instrument  station.  The  length  of  this 
line  was  41   miles. 

When  the  Pecos  River  was  reached  a  stadia 
traverse  was  carried  up  the  river  for  12  miles 
to  form  a  connecting  link  between  the  canal 
topography  and  the  survey  of  a  reservoir  sit- 
uated near  the  town  of  El  Cerrito.  The  river 
runs  in  precipitous  box  canon  between  the 
reser\'oir  and  the  point  of  diversion  near  Te- 
colotito,  which  required  2^  days  to  traverse. 
Side  shots  were  taken  along  the  sides  of  the 
canon  to  determine  the  width  and  general 
topography  of  the  river  bed.  Elevations 
throughout  the  base  line  and  river  traverse 
were  carried  by  the  wye  level. 

The  same  general  methods  were  followed 
in  the  survey  of  the  reservoir,  the  topography 
being  hung  on  closed  stadia  traverses  and  ele- 
vations being  by  level.  The  high  water  line 
of  the  reservoir  covers  401  acres,  but  the  to- 
pography covered  20  acres.  This  job  re- 
quired 3V2  days  and  the  topography  was  taken 
sufficiently  close  to  enable  1  ft.  contours  to  be 
plotted  on  a  scale  of  200  ft.  to  the  inch. 

The  "Borrow  Pit"  method  of  reservoir  sur- 
veying is  in  general  use  in  Southern  Colorado, 
but  the  results  obtained  by  the  method  de- 
scribed above,  especially  in  broken  country, 
proved  to  be  as  accurate  and  much  better  from 
an  economical  standpoint. 

The  cost  of  the  41  miles  of  stadia  base  line, 
topography,  12  miles  of  river  traverse  and  the 
survey  of  the  reservoir  is  as  follows : 

General  expense   $      18.33 

Salaries    1,107.60 

Board    (Including   cook's   wages) 467.75 

Team  feed  and  shoeing 51.53 

Depreciation  of  equipment  and  horses..        47.65 
Office  supplies 42.35 

Total     $1,735.21 

The  salaries  paid  and  method  of  charging 
depreciation   were  as   follows: 

1  Engineer  and  draftsman $150.00 

1  Transltman  and  chief  of  party 90.00 

1  Levelman  and  recorder 60.00 

1  Level    rodman    and      li^ad      topography 

rodman    45.00 

1  Topoffraphy   rodman    43.00 

1  Topography  rodman    35.00 

1  Cook    43.00 

1  Teamster  and  camp  man 30.00 

Board  was  in  each  case  included  in  addi- 
tion to  the  above  salaries.  Interest  and  de- 
preciation were  charged  on  live  stock  at  a 
rate  of  1^  per  cent  of  value  at  start  of  sur- 
vey per  month.  On  the  other  camp  equipment 
and  instruments,  interest  and  depreciation 
charged  at  a  rate  of  3  per  cent  per  month. 
These  percenta.gcs  were  figured  to  pay  10  per 
cent  interest  per  annum  on  the  outlay  for 
equipment  and  to  pay  for  the  equipment  in 
the  probable  active  life  of  the  outfit  as  a 
whole. 

In  the  above  no  overhead  expense  has  been 
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charged  to  the  work.  Overhead  charges  vary 
so  greatly  on  different  projects  that  this  ex- 
pense should  not  have  a  place  in  cost  data  for 
engineer's  use.  These  costs  must  be  estimated 
according  to  the  size  of  the  project,  office  or- 


up    they    could    be    corrected    before    moving 


camp. 


The  notes  were  plotted  to  a  scale  of  1  m. — 
600  ft  on  detail  paper  in  the  camp.  Ihe 
sheets   were   not   traced.     The  base   hne   was 


Fig.  1 — Plat  of  Topographical  Survey   Reference    Lines. 


ganization,  and  intricacies  of  the  general  or- 
ganization and  are  generally  beyond  the  con- 
trol of  the  engineer. 

The  work  was  carried  on  at  a  distance  of 
from  2o  to  50  miles  from  the  base  of  sup- 
plies and  shipping  point  on  the  railroad  and 
therefore  a  great  deal  of  hauling  was  neces- 
sary which  would  not  be  if  operations  were 
carried  on  near  the  base  of  supplies.  Two 
teams  and  one  saddle  horse  were  used.  The 
teams  were  driven  alternately  in  the  field  ex- 
cept when  one  team  was  hauling  supplies  or 
moving  camp. 

.After  sur\-cying  the  reservoir  the  topography 
of  all  of  the  tillable  land  lying  between  the 
first  strip  of  topography  and  the  Pecos  River 
was  taken,  together  with  all  untillable  land 
which  is  surrounded  by  tillable  land. 

The  instrument  stations  and  level  bench 
marks  established  on  the  topographical  sur- 
vey of  the  main  canal  line  were  used  as  a 
base  on  which  the  western  portion  of  the 
irrigable  land  topograhy  was  hung.  Starting 
at  one  of  the  base  line  stations  a  stadia  tra- 
verse was  carried  south  along  as  straight  a 
line  as  was  practicable  to  the  Pecos  River 
or  to  the  rough  country  along  the  river, 
thence  east  approximately  one-half  mile,  and 
then  north  to  the  base  line,  where  the  tra- 
verse was  closed.  Any  errors  in  elevation 
or  traverse,  if  under  the  maximum  allow- 
ance, were  distributed  in  proportion  to  the 
length  of  the  shots  between  instrument  sta- 
tions. The  topography  of  the  land  covered 
was  taken  from  these  secondary  traverses 
coincident  with  the  survey  of  the  traverses. 
No  level  was  used  on  the  secondary  base 
lines,  as  the  ties  to  the  original  base  line 
determined  the  error  of  elevation  which  was 
distributed  over  the  traverse.  Errors  of  ele- 
vation determined  by  stadia  are  generally  ac- 
cumulative to  the  actual  errors  of  elevation 
when  the  error  of  closure  was  distributed 
were  small  and  of  no  consequence  in  a  sur- 
vey for  the  purpose  intended. 

With  three  stadia  rodnien  and  a  recorder 
who  drove  the  team  and  also  acted  as  rear 
flagman,  the  work  progressed  rapidly.  Six  to 
eight  miles  of  traverse  line  with  all  side  shots 
were  frequently  made  when  in  fairly  open 
country.  When  in  the  breaks  near  the  river 
or  in  close  proximity  to  the  large  mesas,  2  to 
4  miles  of  traverse  was  the  general  average. 
As  the  traverse  lines  were  generally  a  half 
mile  apart  the  area  covered  varied  from  640 
acres  m  rough  country  to  2,560  acres  per  dav 
m  open  prairie. 

The  stadia-transit  notes  were  worked  up 
m  cainp  every  night  and  generally  plotted  the 
next  day,  so  that  if  any  errors  were  picked 


plotted  by  co-ordinates  so  as  to  permit  the 
matching  of  the  numerous  sheets  without 
error. 

Fig.  2  is  reproduction  of  the  8-in.  paper 
protractor  used  in  the  plotting.  The  protractor 
was  oriented  over  the  different  stations  by 
means  of  a  needle  stuck  through  the  celluloid 
center  and  into  the  drawing  board. 

It  was  necessary  to  camp  where  water  was 
available.  The  moves  between  water  holes  or 
springs  averaged  about  eiglit  miles.  The  dis- 
tance from  the  camp  to  the  work  was  fre- 
quently as  far  as  10  miles,  which  made  the 
job  cost  more  than  it  would  if  more  camps 
could  have  been  found. 

-A.  good  method  of  land  classification  was 
used  which  will  bear  explanation.  The  rod- 
men,  who  were  picked  up  among  the  dry 
farmers  of  the  country,  would  determine  the 
limits  of  tillable  land  and  would  give  a  line 
of  shots  along  the  dividing  line  between 
tillable  and  untillable  land.  These  shots 
served  to  determine  the  contours  as  well  as 
to  form  a  basis  of  classification  of  the  land. 
When  holding  the  rod  for  such  a  shot  the 
rodman  would  signal  the  transit  man  and 
the  shot  would  be  marked  "RI,"  together  with 


land  was  in  a  westerly  or  easterly  direction 
from  the  shot.  When  the  shots  were  plotted 
these  "RI"  shots  were  connected  by  a  line 
which  then  marked  the  boundary  of  the  tilla- 
ble land.  Enough  ties  were  made  to  the 
tow^nship  lines  to  enable  section  lines  to  be 
projected  on  the  plats  so  that  the  areas  of 
tillable  and  untillable  land  in  each  section 
could  be  obtained  by  means  of  a  planimeter. 

The  areas  obtained  in  this  way  were  tab- 
ulated, and  formed  the  basis  of  the  land  clas- 
sification. Inasmuch  as  the  classification  was 
thus  left  to  the  rodmen  who  were,  generally, 
farmers,  the  personal  equation  was  greatly 
eliminated  and  it  was  not  necessarj'  for  a 
draftsman  to  sit  on  a  high  hill  and  guess 
from  the  topography  where  the  dividing  line 
between  good  and  poor  land  w^^s  situated. 
This  work  took  very  little  extra  time  and 
served  to  obtain  some  of  the  most  valuable 
information    taken    from    the    topography. 

When  the  survey  reached  a  point  east  of 
El  Poso  Gap,  where  the  original  base  line 
originated,  the  tract  widened  so  much  that 
the  traverses  could  not  be  tied  in  every  day 
or  two,  so  a  set  of  three  east  and  west  base 
lines  were  necessary.  The  northern  and  cen- 
tral base  lines  were  carried  eastward  about 
five  miles  at  a  time  and  the  topograhy  in 
the  block  between  them  filled  in.  Elevations 
were  carried  on  these  base  lines  by  level  and 
as  the  central  base  line  closely  followed  the 
township  line  between  townships  10  and  11,  a 
great  many  ties  were  made  to  section  comers 
along  the  township  line.  Several  ties  were 
also  made  along  the  northern  base  line. 

This  strip  of  topograhy  was  carried  to  the 
eastern  limits  of  the  Preston  Beck,  Jr.,  grant, 
where  the  two  base  lines  were  tied  in  and  the 
southern  base  line  started.  This  base  fol- 
lowed the  southern  boundary  of  the  grant  and 
was  tied  to  all  of  the  boundary  monuments 
which  could  be  found.  The  crew  then  worked 
back  westward,  filling  in  the  topography  be- 
tween the  central  and  southern  base  lines.  The 
secondary  traverses  w^ere  initiated  on  one 
base  line  and  tied  in  for  closure  on  the  other, 
the  two  base  lines  being  used  alternately  for 
a  starting  point. 

The  total  area  covered  by  topography  was 
approximately  200,000  acres.'  of  which  145,000 
acres  were  classed  as  tillable  land  and  55,000 
acres  classed  as  rough.  The  topography  of 
the  rough  land  'was  not  taken  as  closely  as 
that  of  the  tillable  land  except  in  places  where 
a  canal  will  be  built  or  in  a  prospective  reser- 
voir site.  The  total  length  of  traverses  av- 
eraged one  mile  for  each  300  acres. 

The  cost  of  the  work,  exclusive  of  the 
first  base  line,  river  traverse,  and  Pecos  Reser- 
voir survey,  the  cost  of  which  was  given 
above,  was  as  follows : 
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any  other  note  which  was  necessary  The 
mark  'RI  was  an  arbitrary  marking  to  in- 
dicate that  the  shot  was  on  the  dividing  line 
between    rough    and    irrigable     land.     When 

L'"ri\?"'"^Tf''"'^  ^T  /"'"^r  designated 
as    KIW,      RIE,    etc.,  to  show  that  the  rough 
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The  total  cost  figured  on  a  unit  basis  is 
$.0311  per  acre,  $9-33  per  mile  of  traverse 
line,  including  maps  and  the  classification  of 
the  land,  but  not  including  overhead  charges. 

The  cost  of  team  feed  and  shoeing  aver- 
aged $0,214  per  head  per  day.  The  cost  of 
board,    including    cook's    wages,    but    not    in- 


pectation  was  not  realized,  although  in  1895, 
after  14  years,  it  had  widened  and  deepened 
to  some  extent.  In  1881  the  towhead  was  par- 
tially removed  and  a  cut  40  ft.  wide  by  900  ft. 
long  was  made  across  the  point,  but  in  both 
cases  the  grade  of  excavation  was  not  suffi- 
ciently  deep.     Subsequently   the   towhead   was 


The  total  cost  of  the  Big  Bend  improvement 
was  $25,291,  and  today,  as  shown  in  Fig.  2 
(one-half  the  scale  of  Fig.  1).  there  is  a  suffi- 
ciently broad,  deep  and  straight  channel,  elim- 
inating entirely  the  bends,  which  were  formerly 
so  destructive. 

Head  of  Coon  Slough. — The  river  at  this  lo- 


Fig.    1 — Sketch    Showing    Condition     of     Big 
Bend    in    Coon    Slough    Before    Improvement. 


Fig.   2 — Sketch    Showing    Big    Bend 
Improvement   at   the    Present    Time. 


eluding  cartage  of  supplies,  averaged  $0,247 
per  meal.  This  cost  varied  from  18  cts.  in  the 
winter,  when  fresh  beef  could  be  kept  in  camp, 
to  32  cts.  in  summer. 

Tlie  low  cost  of  this  work  is  due  to  a  large 
extent  to  the  excessive  energy  of  Mr.  V.  H. 
Littlefield,  who  was  in  direct  charge  of  field 
work  under  the  writer's  supervision. 


Methods    and    Costs    of    Making    the 

United    States    Improvements    at 

Coon    Slough    on    the    Upper 

Mississippi  River. 

Contributed    by    Charles    W.    Durham,    Principal 
Assistant   Engineer  Upper   Missis- 
sippi   Improvement. 

In  the  early  days  navigation  on  the  Mis- 
sissippi River  met  with  its  two  worst  obstruc- 
tions, in  entering  Coon  Slough  at  its  head  and 
in  passing  the  Big  Bend,  about  4  miles  below 
the   head. 

The  Big  Bend  in  Coon  Slough. — There  is 
shown  in  Fig.  1  the  condition  at  Big  Bend  in 
1878,  and  in  Fig.  2  its  condition  today  after 
improvement. 

The  very  abrupt  turns  made  the  passage 
very  difficult  for  boats  and  rafts.  The  water 
way,  although  sufficiently  deep,  was  very  nar- 
row, and  at  low  stages  when  the  river  was  too 
low  for  rafts  to  use  Raft  Channel,  although 
they  were  obliged  to  split  longitudinally  and 
run  in  halves,  they  generally  received  more 
or  less  damage  by  coming  in  contact  with  the 
right  bank,  and  frequently  were  entirely  broken 
up. 

By  looking  at  the  sketch,  one  can  readily  see 
the  difficulty  a  raft  600  ft.  long  by  128  ft.  wide, 
with  a  boat  100  ft.  long  pushing,  would  have 
in  a  swift  current  in  getting  safely  around  the 
bends.  The  right  bank  was  kept  clear  of  snaes 
and  stumps  to  afford  rafts  an  opportunity  of 
sliding  along  it,  and  this  precaution  often 
greatly  mitigated  the  damage.  There  were  two 
channels,  as  shown  in  the  sketch,  but  the  left- 
hand  channel  was  possible  to  boats  only,  the 
rafts  being  drawn  by  the  current  into  the  right- 
hand  channel.  Running  rafts  in  halves  neces- 
sitated a  double  trip  of  5  to  10  miles  v^ith 
each  raft.  In  dotted  lines  is  shown  the  project 
for  improvement,  which,  although  begun  in 
1881,  was  not  fully  completed  until  1897. 

It  was  decided  in  1881  to  remove  the  tow- 
head  at  the  lower  bend  by  dredging,  and  to 
dredge  a  cut-off  across  the  peninsula  at  the 
upper  bend.  Only  a  narrow  cut  was  made  in 
1881,  as  it  was  expected  that  the  current  would 
in  a  short  time  widen  the  cut  sufficiently  for 
the  passage  of  boats  and  rafts ;  but  this  ex- 


washed  away  by  the  current.  The  above  men- 
tioned work  resulted  in  the  removal  of  15,000 
cu.  yds.  of  earth,  at  a  cost  of  about  $4,400. 

In  1895  the  original  cut  was  greatly  widened 
and  deepened,  and  a  closing  dam  was  built 
across  the  bend.  This  dam  contained  1,873  cu. 
yds.  of  rock  and  9,406  cu.  yds.  of  brush,  and 
cost  $5,635.  The  dredging  resulted  in  a  cut 
800  ft.  long,  400  ft.  wide  at  head,  and  250  ft. 
at  lower  end.  There  were  removed  about  60,- 
000  cu.  yds.  of  material,  a  small  part  of  which 
was  done  by  scrapers,  at  a  cost  of  about  $7,000. 

In  1896,  the  cut  was  increased  by  dredging 
to  400  ft.  in  width  and  given  an  available  depth 
of  iV2  ft.  at  low  water.    There  were  excavated 


cality,  which  is  about  10  miles  below  La  Crosse' 
and  a  short  distance  below  Brownsville,  is  di- 
vided into  two  channels.  Coon  Slough  on  the 
east  and  Raft  Channel  on  the  west.  These 
channels  meet  at  Genoa,  8  miles  below.  Coon 
Slough  is  deep,  but  until  the  Big  Bend  was 
eliminated,  was  very  difficult  to  navigate,  while 
Raft  Channel,  being  very  shoal  although, 
straighter,  could  only  be  navigated  at  high 
stages. 

.A.bove  Island  No.  120  was  a  very  large  dry 
sand  bar  and  two  small  towheads.  The  water 
running  along  the  north  side  of  this  bar  went 
into  Coon  Slough,  while  that  on  the  west  side 


Wisconsin 


Fig.    3 — Sketches    Showing    Head     of     Coon   Slough     Before    and    After    Improvement. 


and  removed  in  this  year  37,000  cu,  yds.  of  ma- 
terial, at  a  cost  of  $-1,440. 

In  1897,  the  lower  side  of  the  cut  was  pro- 
tected with  riprap,  1,450  ft.  in  length,  and  con- 
taining 3,508  cu.  yds.  of  rock  and  6,033  cU.  yds, 
of  brush,  at  a  cost  of  $3,816. 


divided,  a  part  rumiing  across  the  head  or 
Island  120  into  Coon  Slough,  and  the  re- 
mainder down  Raft  Channel.  During  highi 
stages  of  the  river,  boats  and  rafts  made  use 
of  Raft  Channel,  it  bein,g  shorter  and  straighter 
than  Coon  Slough ;  but  at  low    and    medium 
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stages  all  navigation  was  through  Coon  Slough, 
which  had  a  good  navigable  depth  but  was 
crooked  and  extremely  difficult  to  run,  espe- 
cially at  the  head,  where  there  were  two  abrupt 
turns  through  which  it  was  almost  impossible 
to  guide  a  rait  without  its  coming  into  col- 
lision with  the  banks  .and  sustaining  consid- 
erable damage. 

As  above  described,  trouble  was  also  experi- 
enced at  Hig  Bend,  Large  steamboats  also  had 
considerable  trouble  at  both  of  these  localities. 
Owing  to  the  considerable  expense  involved 
in  the  improvement  of  this  part  of  the  river, 
the  work  was  postponed  from  year  to  year 
in  the  hope  that  the  river  would  regulate  itseJf 
and  do  away  with  the  necessity  of  extensive 
operations;  but  instead  of  getting  better,  the 
channel  became  narrower  and  more  crooked 
each  successive  year,  until  during  the  low 
water  season  of  1894,  it  was  well  nigh  impas- 
sible for  rafts  to  enter  Coon  Slough  at  its 
head  without  breaking  up  or  getting  aground. 
It  was  the  most  difficult  part  of  the  river  to 
navie.ite. 


Several  plans  for  improvement  were  consid- 
ered, all   of  which    involved     the     movement 
downstream  of  considerable  bodies    of    sand, 
which   would  cause   trouble  below,   but  finally 
it  was  decided  to  cut  vhrough  the  bar  and  one 
of  the  towheads,  and  make  a  direct  crossing 
from    the    Minnesota    shore    over    into    Coon 
Slough.    The  cut  was  begun  with  scrapers,  and 
then  a  dredge  worked  through  the  cut,  casting 
the  sand  to  one  side.     This  dredging  opened 
the  cut  sufficiently  to  start  a  current  through, 
which  quickly  widened  and  deepened  it.    When 
the  cut  had  widened  sufficiently  to  permit  the 
passage  of  boats  and  rafts,  the  old  channel  was 
closed  and  all  the  water  was  forced,  by  means 
of  wings  from  both  sides  of  the  river,  through 
the  new  channel.    All  of  the  above-mentioned 
work  was  performed  in  1895,  and  at  the  close 
of  the  season  there  was  a  straight,  permanent 
channel,  400  ft.  wide  and  at  least  6  ft.  deep  at 
low   water,   above  and   at   the   head   of   Coon 
Slough.    It  is  estimated  that  the  current,  aided 
by  the  scrapers  and  dredges,  moved  1,170,000 
c'u.   vds.   of   sand. 


Fig.  3  shows  conditions  before  and  after 
improvement. 

The  dredging  resulted  in  the  removal  of  135,- 
521  cu.  yds.  of  material,  at  a  cost  of  $18,808. 

From  the  Wisconsin  side,  6  wing  dams  were 
built  and  3  from  the  Minnesota  side,  and  Raft 
Channel  was  closed  by  a  dam  (not  shown  in 
sketch).  The  aggregate  length  of  these  dams 
is  10,000  ft. ;  the  material  used  18,093  cu.  yds. 
of  rock  and  65,533  cu.  yds.  of  brush,  and  their 
cost  $41,813.  Their  elevation  is  4  ft.  above 
L.  W. 

There  were  also  constructed,  in  connection 
with  above  work,  shore  nrotections  on  east 
side  of  Island  No.  118,  opposite  head  of  Island 
No.  120,  and  on  head  and  east  side  of  Island 
No.  120,  aggregating  13,060  ft.  in  length.  The 
cost  of  this  shore  protection  was  $20,173,  and 
the  total  cost  of  improvement  at  head  of  Coon 
Slough  $80,794. 

The  chief  credit  for  the  successful  work  in 
vicinity  of  Coon  Slough  is  due  to  Assistant 
Engineer  W.  A.  Thompson,  who  prepared  the 
projects  and  was  in  local  charge  of  operations. 


STEAM    AND    ELECTRIC    RAILWAY    SECTION 


The  Organization  for  and  Methods  and 

Results  of  Physical  Valuation 

in  Nebraska. 

Contributed  by  E.  C.  Hurd,  Engineer  Valuation 
Nebraska    State   Railway   Commission. 

Embracing  the  two  items,  right  of  way  and 
station   grounds  and   real   estate  as   one,   that 
of    lands,    reference    to    two    further   matters 
relating  thereto  may  be  of  interest.     The  oc- 
cupation or   probable  occupation"  by  buiiilings 
upon  a  reproduction  theory  was  treated  more 
specihcallv  than  generally.    It  may  be  said  that 
generally  the  rural   right  of  way  was  consid- 
ered   stripped    of    improvements,   but   an    ele- 
ment  of    improvement    value   was   considered 
within  ajunicipaliUes,  and  it  would  seem  out 
of    the    question    to    treat    with    high    values 
brought  about  by  improvements  unless  it  was 
admitted  that  improvements  were  considered. 
Within  municipalities  where  the  markets  values 
of   lots  and   blocks   were  to  be   obtained,  the 
so-called    spread   theory    was   utilized   on   the 
part  of  the  department  makine  up  the  records. 
In  making  up  a  value  thus  of  lots  and  blocks 
occupied    as    station    and    terminal    lands    by 
railroad  trackage,  the  same  was  arrived  at  by 
determining   first    the   market    value    for   any 
purpose   of   the  surrounding  lots  and   blocks 
and  applying  to  the  railroad  properties     From 
this  plan  It  would  be  seen  at  once  that  the  values 
thus    obtained    were    derived    from    the    same 
class   of   units    and  if  a  lot  and  block  value 
should   be  utilized  into  an   acreage   tract   not 
having  streets,  the  concentrated  value  should 
be  expanded  to  cover  the  proper  apportionment 
of  public  ways,  or  vice  versa.     From  this  plan 
It   wil   be  seen   that   little   difference,  if   any 
wouhl  be  reached,  whether  streets  and  alleys 
were  considered   or  not,   and  that   where  the 
concentrated    value    was    applied    to   the   con- 
centraiteu    property,    no    value    should    be    in- 
cluded for  the  public  ways  occupied  bv  track- 
age.     Some   of   the   railroads   contended    and 
reported    that   additional    to   the   concentrated 
value  thus  obtained,  a  similar  value  should  be 
entered   tor  the  adjoining  street  or  allev  oc- 
cupied, considering  the  area,  which  would  add 
materially   to   the   amount   of   value  thus   ob- 
tained.     I  his    contention    was    presented    for 
he    reason    that   parts    of   streets   have   been 
legally  %acated  and  sold  for  value  approachine 
and  Moc^kr"'^'  ^■^""'^  ^'   '"^  adjo^^inf  l'o"tf 

tjo^r^v^yTt^^rt^-iinui^rt; 

the  im.t  co>t.   which   were  verv  largely^use 
for  reproduction     Many  exceptions,  of  course 
were  made  to  these  costs,  having  Special  rcf 
ZTV  ^'^«.'^»"''  .''"Mings.    The  unit  cos  s 
or   all   materia    arriving    from   the   east   in- 
!udes  commercial  ireight  charges  to  the  M^- 


souri  River  gatewavs.  The  western  products, 
naniely  that  of  lumber,  were  delivered  to  any 
point  of  the  state  on  a  flat  commercial  rate, 
while  rail  material  from  Colorado  is  estimated 
delivery  at  Denver  commercial  rates.  Mention 
vvill  be  made  later  of  the  allowance  for  local 
distribution. 

The  Nebraska  timber  and  soil  conditions  to 
be   met   in    railroad   construction   admit   of   a 
nearly   uniform   treatment    for   the    150   miles 
m  the  cast  part  of  the  state,  while  some  vari- 
ance is  found  in  the  westerly  portion.    Within 
the    easterly    portion    certain    allowance    was 
made    necessary    for    clearing    and    grubbing 
whereas  m  the  westerly  section  no  allowance 
was    made.      The   soil   conditions    are   similar 
throughout,   when   cost  of  excavation   is  con- 
sidered,  and   only  in   the   westerly   portion   is 
there  any  rock  of  consequence.     The  findings 
ot  the  department  and  the  several  respondents 
very  closely  agreed,  as  a  whole,  on  the  roadway 
items  of   grading,   tunnels,  bridges,  ties    rails 
trogs  and  switches,  track  fastenings,  ana  bal- 
last,   while   some   diflference    was    reported   in 
the   amounts   for  track  laymg  and   surfacing, 
the  respondent  s  figures  in  some  instances  ex- 
ceeding the  department's  fully  50  per  cent   The 
present   conditions   of   labor,   it   may  be   said 
mav  account  for  a  continual   increase  in   the 
cost    of   this    Item,    which,   no   doubt,    will    be 
reflected  m  later  appraisals,  and  again,  a  verv 
arge  portion  ot  the  track  laying  costs  may  be 
influenced  by  the  experience  with  heavier  con- 
struction  than  the  average  of  that  treated  in 
this  appraisal. 

Inasmuch  as  the  state  is  now  proceeding  to 
a  physical  valuation  of  all  of  the  telegraph  and 

elephone  property  within  its  borders,  and  as 
this  IS  quite  intimately  related  to  the  property 
of  this  nature  owned  bv  the  railroad  conn- 
panies,  only  mere  mention  here  will  be  made 

o  say  that  the  substitution  of  telephone  for 
telegraph  caused  a  combination  of  proneru' 
difhcult  to  list.  Too.  because  of  thenar 
way  11,  which  the  replacement  of  the  teleSi 
and  additions  thereto  is  being  made  itUe  , 
any  accurate  data  is  obtainable  with  reference 
to  actual  costs,  although  the  work  of  replace- 
ment has  been  quite  recent.  "epiace 

In   order  to  apnraise   the  larger,   more  im- 
portant  and   special    buildings   owi  erby   the 
railroads,   a   special   building  expert's   sSvlrll 
vyere  required,  who  made  a  personal  exani  a 
t.on  both  of  the  structures  and  of  the  n  ans 
and  whose  work  became  an  essential  part  of 
the   compilation.      No   considerable   difTerence 
exists  between  these  figures  of  the  department 
and    hose  of  the  respondents,  as  in  ma  n  case 
the    latter   accepted    these   figures    ITiorre! 
For   such   buildings   no   average   un-t   of   co.t' 
seemed  to  apply  and  none  was  used     Only  t°ie 

tm.r''H^'''"°"   '^■'"""'^^   structures    ve  e   e  - 
tmiated  from  average  cost  units  and  then  the 


several  types  represented  in  the  several  prop- 
erties were  considered. 

The  Union  Pacific  R.  R.  Co.  and  the  Chi- 
cago, Burlington  &  Quincv  R.  R.  Co.  possess 
within   this   state   large    shop   plants.      To    in- 
ventory such  property  a  great  deal  of  labor 
was  involved  because  no  cost  units  to  any  ex- 
tent   could    be    applied    because    of    the    great 
variety  of  machinery  and  apparatus.     It  will 
be  noted,  therefore,  that  no  cost  units  of  any 
considerable   nature   are   embraced    within   the 
tabulation,    but    the    department    possesses    an 
imtnense   amount   of    data    with    reference   to 
such  which  would  seem  sufficient  to  cover  any 
plant.    The  estimates  placed  by  the  department 
were  not  greatly   difiFerent  than   those   repre- 
sented in  the  respondents'  statements. 
.  For   the   item   of   adaptation   and   solidifica- 
tion of  roadway,  which  some  contend  has  an 
uncertain   standing,   this   department   took   the 
position  that  an  actual  value  was  in  evidence 
even  if  the  same  should  have  been   provided 
tor   out   of   operating   expenditures,   and   that 
such  value  may  be  desirable  for  the  considera- 
tion   of    some   administrative    body   or    court 
i>uch    an   Item   was   therefore   entered    in    the 
appraisal    but,   however,    entirely   independent 
ot   all   other   items   or  conclusions,   and   could 
be    included    or    excluded    at    pleasure.      The 
interpretation  placed  thereon  provides  a  solidi- 
fied roadway  adapted  for  its  purpose,  as  found 
m  a  seasoned  condition  and  suitable  for  traf- 

.  rliff.^  *'°''  kK  '■''^'''^'  >  '°  ^"^  determined  as 
a  difference  between  the  normal  maintenance 
expense  on  a  seasoned  roadway  and  that  ex- 

erZ?T'^  .°"  1 '"  /""^'^'y  "'''  ^°a<lvvay  just 
erected  and  placed  in  operation.  A  consider- 
able of  research  for  actual  information  on 
this  subject  made  available  only  the  experience 
of  less  than  100  miles  of  roadway  A  deter- 
mination  was    reached   that   this   expenditure 

tracrdld'nT  '"  ^.'^'''^'^  °"  ^"  Sefof 
track  did  not  exceed  a  period  of  three  vears 

and  the  method  of  appraisal  considered  s^ch 

ength  of  time,  although  some  instances  would 

show  much  greater  length  of  time.    A  nues°i"on 

might  arise  as  to  the  inclusion  of  this  i"em  n^ 

adaptation  and  solidification  in  a  co  urn,   g  ving 

the   reproduction   cost  new,   but   that   it   morf 

preTem-wor^h"^^^'^   ""^^"   "^<=   headinro 

^r^f  a  f^l^'th™:::::  ;i;^.  rj^o 
r  cL^u^X.^'^  rsi£  s 

for  operation.     Already  some  ,  f      V  „ i  • 

entering  into  the  compfe.tTpro^'er' v  a're  mo"  e' 
or  less  aged  when  the  operating  per  od  has 
arrived,  and,  necessarily,  solidifintin  ,„?        a 

-ay  has  progressed  to  a'«rlatn  degr  'elut^has" 
not  become  perfected  anH  ,..;:i    ,^='^'='.""t  "as 

duce  this  Item,  all  that  is  necessary  is  to'^es- 
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Only    Including   Freight    to   Gateways. 
GRADING: 
Earthwork,  ordinary,  per  cu.  yd. . .  .24  and  26  cts. 

Overhaul   COO   feet,    per  cu.    yd 1%  cts. 

Earthwork,     terminal,    yards,    etc., 

no    overhaul    .30  to  47%  cts. 

Loose   rock    65  cts. 

Solid    rock    $1.00 

Rip    rap,    rough   or  dumped    stone 

in    place    $  l.&O  to  $  2.20 

Rip  rap,  laid  up   (dry) 4.30 

Retaining    walls,     coursed     rubble, 

per  cu.    yd 6.00  to    11.00 

Retaining  walls,    concrete,   per   cu. 

yd 7.75  to      9.00 

Retaining  walls,   brick,  per  cu.  yd.     8.00 
Dykes,    pile,    brush    or    stone,    per 

lin.    ft 10.00  to    13.00 

Dykes,    earth,   per  cu.   yd 40 

Clearing,   per  acre 20.00 

Grubbing,    per  acre 50.00 

Drain  for  wet  cuts,  per  lin.  ft 43 

Indemnity   insurance   on    rock   and 

extra   hazardous    6%  of  labor 

TUNNELS: 
Average  basic  cost  per  lin.   ft.  unlined. ..  .$125.00 

Rock   excavation,   per  cu.   yd 4.50 

Earth    (Brule    clay),    per    cu.    yd 3.50 

Shaft  excavation,  per  cu.  yd.  (additional)  3.00 
Timber  lining,  per  M.  B,  M.  in  place....  45.00 
Indemnity    insurance 9%  of  labor 

Note. — But  one  tunnel  owned  by  the  Burling- 
ton Railroad  and  located  at  Belmont  lies  within 
the  state,  excavated  almost  entirely  through 
Brule  clay,   length  being   694  feet. 

BRIDGING: 
Piling,  ordinary'  foundation  and  trestle,  per 

lin.    ft.    In    place $     .45 

Piling,   34   feet   and   longer,    per  lin.   ft.    in 

place    65  and  .70 

Piling,   sheet,   3-in.  plank,  per  lin.  ft OS 

Timber,  Douglas  fir,  per  M.  B.  M.  in  place  3S.oO 
Timber    in    Howe    truss,    per   M.    B.    M.    in 

place     $43.50-48.00 

Timber  in  piers,  per  M.  B.  M.  in  place....  41.00 
Timber,  creosoted,  per  M.  B.  M.  in  place. .   45.00 
MASONRY: 


Stone,  Ashlar,   per  cu.  yd:  in  place $12, 

Stone,  coursed  rubble,  per  cu.   yd.   in  place  10 

Stone,   broken,   per  cu.   yd.   in  place. 8 

Stone,  dry,  per  cu.  yd.  in  place 6, 

Stone,  Missouri  River  bridge,  per  cu.  yd.  in 

place    25 

Stone,  arch  culverts,  per  cu.  yd.  in  place.  12 
Concrete,  includes    forms, .  foundations   and 

substructures    9, 

Concrete,  reinforced,    foundation    and    sub- 
structures        11 

Concrete,    Missouri    River    bridge,    founda- 
tion  and  substructures    27 

Concrete,  culvert  end  walls,  per  cu.  yd....     7 

Concrete,   arch  culverts,   per  cu.   yd 12 

Foundation    excavation,    per   cu.    yd 1 

Steel  girders,   per   net  ton   in   place 75, 

I  beams,   per  net  ton  in  place 68, 

Truss  towers  or  bents,  per  net  ton  in  place  80, 
Railroad  viaducts,  per  net  ton  in  place....  90, 
Missouri    River    bridges,     per    net     ton    in 

place    115 

Wooden   bridge   hardware,    per  lb 

Reinforcing    bars,    per   lb 

False   work,    ordinary,    per   lin.    ft 10, 

Vitrified    clay    pipe,    size    6x3G-in.,    per    lin. 

ft.    in   place 37  to    4, 

Wooden  Howe  truss,   excluding  foundation, 

72-ft.  spans  in  place,  per  ft 25. 

Wooden  Howe  truss,  excluding  foundation, 

116-ft.    spans   in   place,   per  ft 36. 

Wooden  Ho\\"e  ti'uss,  excluding  foundation, 

160-ft.  spans  in  place,  per  ft.,  covered....  52. 
Inside  guard  rails,  two  ends,  com- 
plete      $35.00  to  $40. 

Cast    Iron    Pipe    Culverts,       without      end 
walls,   cost  per  net  ton — 

Sizes,    in   place $36. 

18-in.  diameter,  per  lin.  ft.  in  place. .....     3. 

24-in.  diameter,  per  lin.  ft.  in  place 4. 

36-in.  diameter,  per  lin.  ft.  in  place S. 

4S-in.  diameter,  per  lin.  ft.  in  place 13. 

Cast  Iron  Pipe  Syphons,  concrete  ends — 

18-in.  diam.,  per  lin.  ft.  in  place. $  5.75  to  $  6, 
24-in.  diam.,  per  lin.  ft.  in  place.     7.00  to      7. 
36-in.  diam..  per  lin.  ft.  in  place.  12.00  to    12. 
Concrete  and  Stone  Arch  Culverts  (semi- 
circular)   complete,    including   excava- 
tion,   foundation   piling,   wings,    forms, 
etc. — 

4  ft.  wide  at  spring  line,  per  lin.  ft.  of 
barrel    $  42. 

6  ft.  wide  at  spring  line,  per  lin.   ft.  of 
barrel    50. 

5  ft.  wide  at  spring  line,  per  lin.  ft.  of 
barrel    60. 

10  ft.  wide  at  spring  line,  per  lin.  ft.  of 

barrel    80. 

16  ft.  wide  at  spring  line,  per  lin.  ft.  of 

barrel    140. 

20  ft.  wide  at  spring  line,   per  lin.  ft.  of 

barrel    180. 

Timber  Box   Culverts    (12xl2-in.    with  2-in. 

floor) — 
IxiVs-ft.,   per  lin.   ft ?  3 


.00 
.00 
.00 
.00 

.00 
.00 

.00 

.00 

.00 
.50 
.on 
.00 

,00 
,011 

,00 
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.00 
,03 
.03 

,00 

.00 
,00 
CO 
,00 
,00 


per  lin.  ft ^■ 

per  lin.  ft ^> 

per  lin.  ft 6 

per  lin.  ft 6, 

per  lin.  ft 7. 

per  lin.  ft 


2x2 -rt 

2x3-ft.. 

3x3 -ft., 

3x4-ft., 

4x4-ft., 

4x5-ft.. 
TIES 
Missouri  white  oak,  standard,  each... 

Missouri   oak,   mixed,    each Cihi  and  .' 

Northern  white  oak   (6x8x8),  each 


Northern  w'hite   oak    (7x9x8),   each 1.00 

Northern    cedar,    each 74 

Southern    cedar,    each 70 

Southern  pine,   each SO 

Southern  pine,  treated,  each 90  and  .95 

Black  Hills  and  AVyoming  pine,  each 50 

Black   Hills    and    Wyoming    pine,    treated, 

each    6,5 

Douglas  fir,   sawed,  7x9x8,   each 1.05 

Douglas  fir,  sawed,  7x9x8,  treated,  each 1.20 

Hemlock,   each 61 

Hemlock,    treated,    each 76 


31.00 
28.00 


30.00 


70 

75 

85 

lbs. 

lbs. 

lbs. 

;103.00 

$111.50 

$117.00 

107.00 

113.00 

120.50 

109.00 

116.00 

122.00 

109,50 

117.00 

125.00 

114.50 

122.00 

130.50 

Switch   ties,   oak,   per  M,   B.   M. 

Swith  ties,  fir  or  pine,  per  M.  B.  M 

Switch  ties,  fir  or  pine,   treated,   per  M.  B. 

M 

Bridge  ties,   fir,  per  M.   B.  M 26.00 

Bridge  ties,   oak,   per  M.    B.    M 32.00 

Labor  framing  and  placing  bridge  ties,  per 

M.  B.  M 16.00 

RAIL: 

At  eastern  gateways,  per  gross  ton 30.75 

At   Denver  gateway,    per  gross    ton 29.00 

Relayers.  f.  o.  b.  Omaha,  per  gross  ton 25.00 

Scrap  rail,  per  gross  ton 10.00  to  14.00 

FROGS   AND  SWITCHES: 

Rigid    frogs,    material    only,    per    cwt 2.75 

Spring   frogs,   material   only,    per  cwt 2.95 

Switch    points    (15'),    material      oinly,      per 

cwt 4.28 

Crossing  frogs,  material  only,  per  cwt 3.75 

Derails,    each    12.50 

Average  cost  per  complete  turnout  in  place: 
60 

Weight  of  Rail.       lbs 

No.   7  frog $  94 

No.   9  frog 100 

No.   10  frog 101 

No.   12  frog 

No.   14  frog 

Crossings  placed  at  an  average  of  $65.00  each. 

TRACK     FASTENINGS     AND     OTHER 
MATERIAL: 

Angle  bars  and  base  plates,   per  cwt $  1.96 

Continuous  Joints  ($1.30  to  $1.90  per  pair), 

per   cwt 2.125 

Track   bolts,   per  keg,    200  lbs 5.05 

Tie  plates,   ordinary  rigged  or  corrugated, 

per  cwt 125 

Tie  plates,  heavy  flat,  per  cwt 

Average  cost,  first  mention,  7%c;  second 
mention,  l2c  each. 

Nut   locks,    34-in.,    per   1,000 6.00 

Nut   locks,    %-in.,    per   1,000 6.25 

Rail  braces,  rolled,  each 10  to  .12 

Rail   braces,   cast,   each 12  to  .14 

Spikes,  standard,  per  keg,  200  lbs 3.75 

Screw  spikes,  per  cwt 2.93 

Bumping  posts,  for  freight  yards,   each....   55.00 
Bumping  posts,   for  passenger  yards,    each  80.00 

BALLAST: 
Gravel,  Sherman    Hill,    Wyoming,    f.    o.    b. 

pit,    per   cu.   yd $0.11 

Gravel,  Atkinson  and  Eureka,  Neb.,  f.  o.  b. 

pit,    per   cu.    yd 15 

Gravel.   Chillicothe,   111.,   f.   o.   b.   pit,  per  cu. 

yd 

Gravel,   Oral,   S.  D..   f.   o.   b.   pit,  per  cu.   yd. 
Gravel,  Grand  Junction,  la.,  f.  o.  b.  pit,  per 

cu.  yd 

Gravel,     Cheyenne     River     and     Guernsey, 

Wyo..   f.   o.   b.   pit,   per  cu.   yd 12 

Crushed    stone.    Louisville      and      Meadow, 

Neb.,    also    Blue    Springs,    Neb,,    f.    o.    b, 

quarry,  per  cu.  yd 

Stone  quarry  screnings.  f.  o.  b.  pit,  per  cu. 


.12 
.16 


15 


.65 


yd. 


.20% 

Slag.  f.  o.  b.  Omaha,  per  cu.   yd 20 

Cinders,  t.  o.  b.  any  division  point,   per  cu. 

yd 22 

Sand,   f.  o.  b.   any  pit,  per  cu.  yd 12 

Burnt  clay,  f.  o.   b.   pit.  per  cu.   yd 48 

Average  weight  of  ballast  material  per  cu.  yd.: 

Gravel,   Sherman  Hill,  lbs.  per  cu.  yd 2,930 

Gravel,  all  otheis,   lbs.   per  cu.  yd 3.200 

Crushed  stone,  Ihs.  per  cu.  yd 2,400 

Cinders,   lbs.  per  cu.   yd 1,680 

Burnt    clay.    lbs.   per  cu.   yd 1,700 

Slag.  Ihs.  per  cu.  yd ^•''^2 

Sand,    lbs.    per   cu.   yd 3,300 

TRACK  DATING   AND   SURFACING: 
Laying    track    on    main    line,    70    to   90-lb. 

rail,    including   sidings,    per   mile $375.00 

Leaving  track  on  branch  lines,  52  to  70-lb. 

rail,    including   sidings,    per   mile 310.00 

Placing   additional   switches,      main      line, 

each    20.00 

Placing   additional    switches,    branch   line, 

each    15.06 

Above  price  in  track  laying  contemplates  aver- 
age 'A  switch  per  mile. 

Indemnity  insurance,  3';4  per  cent  of  labor. 

Based  on  avg. 
Per  5-ln.    ballast 

Surfacing.  tr.Tck    mile.  under  tie. 

Main    I,,ine.         Branch    Line. 

Earth    $335  $300 

Cinders  &  grav'l  380  345 

Burnt    clay 553  0I6 

Crushed    stone..  620  590 


Additional  to  above  allowance  on 
up-keep  of  track  during  con- 
struction,   per    mile $90.00  to  120.00 

ROADWAY  TOOLS: 

Average   allowance   per  section   gang   per 
set $120.00 

Average    allowance    per    extra    gang    per 
set 600.00 

Average   allowance    per   bridge   gang   per 


Average    allowance    per    roadmaster's    In- 
spection   car,    etc..    each 125.00 

Average   allowance   per   bridge   supervisor 

car,    etc.,    each 125.00 

Average   allowance   per   signal   supervisor 

car,    etc.,    each 125.00 

Average  allowance   per  signal  malntainer 

car,    etc.,    each 150.00 

FENCING— RIGHT  OF  WAY: 
4  barbed  wires,  32-ft.  panels,  wood  or  wire 

sag  lath,    per   fence   mile 128.00 

4  barbed  wires,  16-ft.  panels,  wood  or  wire 

sag,  per  fence  mile 160.00 

For  each  additional  wire  to  above  add 12.50 

Cattle  guards,  single,   wood  strips,  each..     15.40 

Cattle  guards,  single,  iron  strips,  each 17.50 

Farm   gates,    wire,    each 2.50 

Farm  gates,   wood,    each 4.30 

Farm  gates.  Iron,  each 7.00 

CROSSINGS  AND  SIGNS: 
Oak  crossing  planks  in  place,  per  M.  B.  M.     34.00 

Walks,  board,  per  sq.  ft 10  to  .25 

Walks,  cinder,  per  sq.   ft 06^ 

Walks,  cinder  with  curb,  per  sq.  ft 125 

Walks,  concrete,  per  sq.  ft.... 12  to  .14 

Walks,    brick,    per   sq.    ft 125 

W'ood  curbing,  per  lin.  ft 16% 

Crossing  alarms  (electric  automatic),   per 

crossing,     each     $200.00  to  325.00 

Crossing  gates,  per  crossing,   each 255.00 

Gate  towers,  per  crossing,  each 250.00 

Highway   crossing  signs    (post  and   2 

crossboards),    each    4.50  to  7.00 

Bridge,    railroad    crossing    or    station 

1   mile  signs,   each 2.40  to  3.75 

Yard  Limit,   Slow,   etc..  each 3.50 

Post  signs,  ordinary,  each 1.50  to  1.90 

Bridge    warning,    each 19.00 

Bridge  and  culvert  numbers,  each 50  to  1.75 

INTERLOCKING  AND  OTHER  SIGNALS: 

This   item    is    too   varied    to    undertake    to   ex- 
press  an  average,    but  some  of  the   costs  here- 
with are  typical: 
Interlocking    plant,    single    track,    wood 

tower,    16    lever,    mechanical $4,800.00 

Crossing  gate,  with  signals  and  torpedo 

attachment    650.00 

Electrical    block    signals,    single    track, 

per  mile   1,150.00 

Electrical    block    signals,    double    track, 

per  mile   1,500.00 

Electric-gas    signals,    single    track,    per 

mile    1.210.00 

Interlocking  outlying  switches  with  home 

and  distance  signals,  per  switch,  each      500.00 

Train   order  signal,   high   mast,   each 120.00 

Train    order    signal,    box   and    board    on 

depot    building,    each 35.00  to  60.00 

TELEGRAPH  AND  TELEPHONE  LINES: 

Only  a  few  of  the  simpler  telegraph  lines  will 
here  be   mentioned   as  signified  above. 
6-in.   30-ft.   poles.   30   per  mile,   with   cross 

arms,.   4   No.   10  wires $194.00 

6-in.   30-ft.    poles,   30  per  mile,  with   cross 

arms,   6  No.   10  wires 240.00 

6-in.   30-ft.   poles,   30  per  mile,  with  cross 

arms,  S  No.  10  wires 292.00 

Station  sets,  ordinary,   each 25.00  to  35,00 

Station  sets,  complete  quads,  each 135.00 

STATION  BUILDINGS  AND  FIXTURES: 
Depots,  one  story,  frame,  averages, 

per   sq.    ft $1.37^4  to  1.90 

In    typical    buildings,    16x40  ft $    880  to  1,000 

In   typical   buildings,    18x56  ft 1,500  to  1.700 

In    typical    buildinus,    20x40  ft 1.100  to  1,350 

In    typical    buildings.    20x56  ft 1,500  to  1,770 

In    typical    buildings,    20x80  ft 2,240  to  2.700 

In    typical    buildings.    24x60  ft 2.100  to  2.500 

In    typical    buildings.    24x80  ft 2.800  to  3.500 

In   typical   buildings,    24x100    ft 3,090  to  3.S50 

Depots,   two  story,   frame,  averages 

per  sq.   ft $2.20  to  2.63 

In --      -     - 

In 
In 
In 
In 
In 


typical  buildings, 

t>pical  buildings, 

typical  buildings, 

typical  buildings, 

typical  buildings, 

typical  buihllngs. 


ft 1,600  to  1,900 

ft 2,500  to  3,300 

ft 3,800  to  4,S00 

ft 2,800  to  3,200 

ft 3,100  to  3,800 

ft 4.400  to  5.400 


set 


600.00 


20x40 

22x56 

22x80 

24x56 

24x70 

24x90 
Depot  Furniture  and  Fixtures — 

Small   stations    $100  to  140 

Medium   stations    250  to  350 

Larger  stations    400  to  600 

Section  Dwelling  Houses — 

1  story,    frame,    per   sq.    ft $1.00  to  1.375 

1^4  story,  frame,  per  sq.  ft 1.25  to  1.50 

2  story,    frame,   per  sq.   ft 1. To  to  2.25 

Water  closets,  coal  houses,  etc.,  per 

sq.   ft 1.25 

Section  tool  houses,  per  sq.   ft 52  to    .75 

Freight  houses,  frame,  averages  per 

sq.    ft 1.25  to  1.50 

In   typical   liulldinKS,    22x64    ft $1,600 

In    typical    buildings.    24x50   ft 1,800 

In    typical    buildings.    24x100   ft 3,000 

In    tvplcal   buildings    (brick),   40x80 

ft $S.O0O  to  8.800 

SHOPS.     ENGINE     HOUSES     AND     TURN- 
TABLES: 

Shop    buildings    for   ordinary    division    points 
containing  3,000   to    8.000    sq,    ft. 

Brick  and    frame,  per  sq.   ft $2.10  to  3.60 

Brick  and  steel,  per  sq.  ft 2.50  to  4.50 

Shop  buildings  for  terminals  containing  30.000 
to  60.000  sq.  ft. 

Brick  and  frame,  per  sq.  ft $        2.0.'> 

Brick  and  steel,  per  sq.  ft 2.5() 

Engine    house,    wood,    65    to    70    ft.    long, 

1  stall   2,200.00 

Engine    house,    wood,    65    to    70    ft.    long, 

2  stalls  3.100.00 
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4,250.00 


Engine   house,    wood,    65    to    TO    ft.   long, 

3  stalls  •,'■■,' 

Knslne    tiouse,    wood,    65    to    70   ft.    long,  ^  ^^^  ^^ 

Ensine   hoiisp,   wood,    brick   lined — 

65  to  70  ft.     SO  to  90  ft. 
.•    _._ii  S  2,SO0.00         

i  "Sis"':::::::::::::,  sisoo.oo    $  4.700.0a 

■^   staJLs  4,330.00         

I    sJ^^te    ....     8600.00  11,700.00 

8  imiis  ;;::::::::::.::..  13,200.00     17,000.00 

^^^'sTairs""**'-  '""."!'.T. 12,600.00  15.000.00 

10   SiaUs    19  600.00  24,100.00 

iX   g!^,3    ....   44  300.00  48,500.00 

30  Itaiil  ::::::: 65,400.00     78,500.00 

Turntables,  wood.   Gallows  type,  length 

50  ft.,   each    •  ■»  1.2a0.00 

TiirnUibles.  steel,  permanent  center,  60 

ft.,    each    ;■     3,950.00 

Turntaliles,  steel,  permanent  center,    lO 

ft.,    each    •■     o,i60.00 

Turntables,  steel,  permanent  center,  SO 

ft.,    each    6.950.00 

WATER  STATIONS:  Average  Cost  Found. 

32.000-Bal.  tank,  wooden  tub  and  tower,       _ 
In  place   *  l.oOO.OO 

SO.OOci-Kal.  tank,  wooden  tub  and  tower. 

In  place   1,800.00 

«5,00u-Bal.  tank,  steel  tub  and  tower,  m 


place 


3.730.00 


Water  crane.  10  and  12  in.,  with  piping 

and  pit  in  place,  each lOO.OO 

Pumping   plant,    machinery  and   house, 

in  place,  each  59o.oa 

Windmills,     ::0-ft.     wheel,     50-ft.  . 

tower,  in  place,  each   $400  to        ooO.OO 

Windmills.     :;0-ft.     wheel,     70-tt. 

tower,   in  place,  each   6o0  to         i  lO.OO 

Typical  plant.   .SO.OOO-gal.   wood  tank.   1 


track  outlet,  ordinary  steani  or  saso 
line  pumping  plant,  well  and  Pipmg.  •     4,-UU.uu 
Typical   plant,    65,000-sal.   steel  tank,^ 
slandpipes,  steam  or  gasoline  pump- 

ing  plant,  well  and  piping b.auu.uj 

FUEL  STATIONS:     Average  Cost  Found. 
Wooden    coal    shed,    hand    derrick    and 
buckets,  in  place,  each.  .......•■•■■  •■»  i.'^""' 

Coal    chute    (Williams.    White,    Clifton, 
Kerr,   etc.).  ^  ..,,         ,  o,.n  no 

5  to  10  pockets,  40  to  50-ton  capacity. .     ^.SMJ.ut 

10  pockets,  SO-ton  capacity i5'«nnno 

20  pockets,  100  to  200-ton  capacity  ....   IJ.bOU.uu 
Conveyor,       bucket       type,       single,      ^ 

pockets,  100-ton  capacity •      i.bau.uj 

Conveyor,      bucket      type.      double,      *,,„„„„„ 

pockets.  200-ton  capacity   .- .  ■   ll.s*"-™ 

Link   belt  type  with   scale  hopper,   sin- 
gle.   2  pockets,  100-ton  capacity......   ll.^»»-"-^ 

Tipple  car  type.  35  to  50-ton  capacity..     9.130.00 

Tipple  car  tvpe.  150-ton  capacity 10,680.00 

Cable  hoist  type,  4  pockets,  200-ton  ca-  ^^  ^^^  ^^ 

p3,city I 

MISCELL.\NEOUS  STRUCTURES: 
Stock  yards,  average  prices  found  in  place—    _ 

Fence,  per  lin.  ft »    0-™ 

Gates,    each    '■^■"", 

Shelter  sheds,   per  sq.   ft .^^ 

Hog  sprinklers,   each "Snn 

Feed  troughs,  each no-, 

Chutes,   single,   each Honn 

Chutes,   double,    each •■■.  MS.OO 

Scale  and  rack,  4-ton  capacity,  each...  JoO.oo 
Scale  and  rack,  6-ton  capacity,  each...  190.0V 
Scale  and  rack.  10-ton  capacity,  each...  240.00 
Windmills,  small  tank  and  pipe..$o00to  7o0.U0 
Typical  stock  yard,  2  pens,  1  chute,  each  400.00 

Additional  pens,    each    125.00 

Snow  fence,  portable,  12-ft.  panels,  each..       7.50 
Snow  fence,  fixed,  5  ft.  high,  10-ft.  panels, 
per  lin.    ft 24o 


Snow  fence,  fixed,  7  ft.  high,  10-ft.  panels,        ^^^ 

snow  "ftnc"; '  'feedV  '  n  '  it.  '  hi'sli; '  'lo'-fV.       ' 
panels,  per  lin.  ft .........  •••■••■       ""^ 

Mail    cranes.    Barker    and    similar    types,     ^^ 
each,    in   place , --.u« 

Park    fence,    2   and   3    flues,    m   place,    per 

lin.  ft **•''-  *°         •*" 

.ADAPTATION    AND     SOLIDIFICATION    OF 
ROADWAY: 

Method  of  determining  cost  of  this  ''«"}—  ,^^ 

a.  Cost  of  labor  spread  over  a  period  of  three 
years. 

For  Main  Lines —  .      ,    , 

First    Class— Single  line   roadway,    includ- 
ing all  appertaining  tracks,  per  roadway       ^ 

mile  per  annum oinnn 

Second  Class— Ditto  as  above 240.00 

For  Branch  Lines —  „ 

First  Class— Ditto  as  above iVnnn 

Second  Class— Ditto  as  above ,••.■•,••    l'"-"" 

b.  Cost  of  material  account  of  shrinkage  and 
subsidence. 

For  Main  Lines —  ,  .    o„, 

1st  Class^Add  to  the  cost  of  grading..  3  to  8% 
2d  Class— Add  to  the  cost  of  grading. .  .2V4  to  6% 

For  Branch  Lines —  -  .     »_, 

1st  Class— Add  to  the  cost  of  grading. .  3  to  6% 
2d  Class— Add  to  the  cost  of  grading. . .     2  to  4% 

For  two  or  more  main  line  tracks  and  for 
each  track  additional  to  the  first  track  75  per 
cent  of  the  first  track. 

ENGINEERING  AND  SUPERINTENDENCE: 

Entire  as  found  within  the  state,  per 
roadway  mile    $1,034.67 

Entire    as    found    within    the    state,    per 

track   mile    SlO.la 

Per  cent  of  total  value,  roadway,  equip- 
ment,   etc 2.16% 


pecially  set  out  an  extended  construction  pe- 
riod, with  the  conclusion  that  such  is  entirely 
proper  to  include  within  a  reproduction  cost. 
This  worth  also  cannot  be  said  to  deteriorate 
either  as  a  present  value. 

The  department's  estimate  for  engineering 
and  superintendence  excluded  cost  for  prelim- 
inary surveys  for  financing  and  other  purposes. 
Proper  amounts  were  entered  for  location  sur- 
vey, together  with  usually  'iVa  per  cent  of  all 
roadwa)-  items,  excepting  lands  and  adaptation 
and  solidification  heretofore  mentioned.  To 
provide  for  the  acquirement  of  right  of  way 
and  other  lands  and  the  special  engineering 
to  be  allocated  thereto,  a  considerable  of  re- 
search of  actual  costs  resulted  in  the  adding 
to  the  market  value  thereto  6  per  cent.  Rail- 
road reports  did  not  treat  these  matters  sep- 
arately, but  added  a  per  cent  to  all  roadway 
items  for  engineering  and  superintendence, 
which,  it  was  claimed,  included  this  acquire- 
ment cost.  Four  and  4%  per  cent  were  thus 
indicated  in  these  reports  covering  the  multiple 
on  lands  also.  However,  in  proper  comparison 
the  figures  wrought  by  the  department  and 
those  suggested  by  the  property  owners  did 
not  disagree  materially. 

From  a  study  for  further  appraisal  of  this 
class  of  property,  with  a  contemplated  revision 
for  1911,  very  little  modification  in  prices  of 
labor  and  material  arc  apparent,  except  in 
few  instances,  for  tliis  locality. 

Rolling  stock  and  equipment  is  a  class  of 
property,  when  to  be  considered  for  an  ap- 
praisal, somewhat  different  than  the  elements 
composing  a  roadway,  in  that  the  former  is 
of  permanent  location,  whereas  the  latter  is 
quite  the  opposite.  No  attempt  was  made  to 
undertake  an  extensive  field  investigation  of 
this  class  of  property,  but  rather,  the  com- 
pany's records  were  almost  exclusively  relied 
upon,  as  this  seemed  by  far  the  most  accurate 
information  respecting  all  phases  of  the  prob- 
lem encountered.  To  undertake  to  treat  with 
the  various  classes  of  equipment,  it  became 
manifestly  impossible  for  a  state  department 
to  carefully  analyze  and  check  over  specifica- 
tions fur  each  item,  even  if  such  speciHcations 
were  available,  and  it  was  early  determined 
to  adopt  a  system  of  averages  and  undertaking 
to  exercise  great  care  in  the  preparation  and 
utilizatinn  of  such  averages.  Two  main  sources 
of  intonnation  was  made  use  of  to  find  the 
avcraRc  and  determine  proper  cost  units,  the 
railroad  companies'  historical  records,  contract 
files,  etc..  and  estimates  and  costs  furnished  by 
the  manufacturers.  It  seems  hut  proper  here 
to  nienlion  in  courteous  terms  the  assistance 
rcndercil  by  the  managing  officers  of  the  sev- 
eral railroads  in  obtaining  the  desired  informa- 
tion, as  well  as  the  helpful  data  supplied  by 
many    manufacturers    over    the    country,    and 


without  whose  assistance  this  work  would  have 
been  difficult. 

Net  ton  units  were  adopted  for  locomotives 
considering  the  weight  of   the   engine   loaded 
and  the  tender  light.     This  plan  was  adopted 
primarily  for  the  reason  that  the  information 
could  in  that   form  be  most  readily  obtained 
from  the  railroad  companies'  records.    As  the 
appraisal    progressed,    a    further    convenience 
developed   in   finding   that   the   engine   loaded 
increases  in  a  very  direct  proportion  to  its  net 
weight.     In   assembling  the   locomotive  costs, 
further    development    indicated    three    general 
classes  by  weight,  the  first  those  exceeding  100 
tons,  the  second   those   from   60  to   100  tons, 
and  the  third  all  those  under  GO  tons.     Draw- 
ing finer  lines,  further  subdivisions  have  been 
found  of   service  and  utilized  in  some  cases. 
Tables   were   prepared   showing   in   detail   the 
methods  used  in  arriving  at  the  cost  per  ton, 
and  which  were  adopted  in  the  appraisal.    One 
table  shows  the  average  cost  per  ton  for  each 
of   the   three   classes    and    for    each   year,   in 
which  these  classes  of  locomotives  were  built. 
In  some  cases,  however,  not  sufficient  data  was 
olitainable  to  give  a  true  average.    In  the  year 
1909,  $2,000,000  actual   expenditures   for  loco- 
motives was  deemed  sufficient  for  determining 
an    average,    and    the    result    was    a    cost    oi 
$11.5.81  per  ton   for  engines  over  100  tons  in 
weight.     For  those  GO  to  100  tons  in  weight 
only   about  2.5  instances  were   found,  the   re- 
sultant costs  represented  thereby  being  $122.70 
per  ton,  but  after  careful  perusal  this  was  not 
adopted  as  an  accurate  average.     A  seemingly 
more  perfect  average  was  reached  by  consid- 
ering a  much  larger  survey  for  engines  in  the 
first  and  second  mentioned  classes  for  five-year 
periods,  ending  1903  and  1909.    From  this"  the 
average   cost   of   the   second   mentioned   class 
of   engines   was   determined  to  be   1.038.5   per 
cent  of  that  of  the  first  class,  or  a  unit  cost 
of  $120.2(i  per  ton,  as  being  proper.     Practic- 
ally the  same  method  was  followed  in  obtain- 
ing the  average  costs  for  the  third  mentioned 
class  of  locomotives.     Actual  data  was  avail- 
able on  these  engines  as  late  only  as  1893,  and 
that  for  the  second  class  of  locomotives  not 
being   found    prior   to    1888,   it  did   not   seem 
proper   to   attempt   the   five-year   period   plan, 
but  instead  tliercof,  utilized  the  yearly  averages 
into  progressive  comparison.     From  this  com- 
parison a  ratio  of  1.047179  was  established  be- 
tween   the    second    and    third    classes,    which 
placed   the  cost   of   locomotives   of   this   class 
at  $12.5.93  per  ton.     In  this  method  was  rep- 
resented   a    reproduction    cost    derived    from 
actual  original  costs,  and  later  tabulations  of 
actual    costs    of     something    like    $1.5,000,000 
worth    of    locomotives    has    practically   corro- 
borated the  correctness  of  the  units.     Should 
a  cycle  of  years  have  been  permitted  to  calcu- 


late therefrom  averages,  some  different  results 
would  have  been  in  evidence.  The  type  of  loco- 
motive, whether  for  passenger,  freight  or 
switching,  seems  to  evidence  little  difference 
in  the  results  of  cost  per  ton.  Commercial 
freight  rates  were  allowed  from  the  eastern 
manufacturers  to  the  Missouri  River,  but  not 
within  the  state,  and  the  freight  cast  of  the 
river  was  added  in  addition  to  the  units.  The 
first  outfit  of  tools  was  a  further  charge  in 
addition  to  the  units,  but  extra  tools  and  ap- 
paratus not  embraced  under  the  classification 
was  excluded. 

For  passenger  cars  the  units  adopted  pro- 
vided for  the  general  items  of  construction 
and  equipment.  Type  and  size  of  the  car  gave 
no  correct  results  when  the  finish  and  equip- 
ment for  the  vehicle  influenced  the  cost  to  a 
very  large  extent.  The  main  items  on  which 
unit  costs  were  based  are  as  follows : 

(1)  Car  bodies,  not  including  trucks,  air 
brakes  and  signals;  heating  and  lighting,  seats, 
vestibules,  mail  racks,  dining  car  equipment, 
oak  finish  for  passenger  cars,  painted  for  hag- 
gage  and  mail  or  express.  These  were  divided 
into  different  types,  such  as  baggage,  postal, 
combination,  passenger,  dining,  etc.,  and  costs 
were  ascertained  on  the  different  lengths  of 
each  class  and  type  of  construction. 

(2)  Trucks,  four  and  six-wheel,  with  cast 
and  steel-tired  wheels,  and  for  each  three 
main  sizes  of  journals. 

(3)  Automatic  air  signal  and  brake  appa- 
ratus per  car,  with  12-inch,  14-inch  and  16- 
inch  cylinders. 

(4)  Vestibules,  extra  per  end  for  wide  or 
dummy  vestibule  over  open  platform. 

(5)  Heating  apparatus,  cost  per  car,  with 
various  types  of  equipment. 

(())  Lighting,  cost  per  car  for  various  types, 
and  cost  each  for  the  various  kinds  of  oil, 
gas  and  electric  light  fixtures. 

(71    Seating,  cost  with  various  tvpes  used. 

(8)  Mail  racks,  cost  each  for  various  types, 
in  1.5,  20.  30  and  GO-foot  apartments. 

(9)  Smoking  apartment,  cost  where  such  is 
installed. 

(10)  Dining  car  equipment,  average  cost  per 
car,  including  stoves,  ranges,  refrigerators, 
china,  glassware,  linen,  etc. 

(11)  Finish,  including  extra  for  mahogany 
over  oak. 

(12)  Steel  under  frame,  extra  over  wood 
under  frame,  for  various  lengths  of  cars. 

.'\dditional  to  the  above  percentages  were 
obtained,  showing  the  average  cost  of  observa- 
tion-parlor and  parlor  cars  over  coaches  of  the 
same  description. 

For  freight  cars  the  'thnught  at  first  was 
to  make  use  of  various  units,  such  as  cubic 
feet,  square  feet  and  length  as  related  to 
capacity  and  type.     This  plan  presented  some 
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TABLE    II.— UNIT    PRICES    ON    PASSENGER 
CARS  AND  EQUIPMENT. 
Car  bodies  exclusive  of  truclis,  air  bral<es,  sig- 
nals, lights,  heating  and  seats,  but  having  moni- 
tor roofs,    canvas  covered  and   painted  Pullman, 
wood  construction  except  as  specified. 
Baggage  Cars.    Postal  Cars. 
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$1,103 
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1,204 
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1,300 

2,020 

171.00 
230.00 
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Other  sizes   relatively  in   proportion. 
Truck  Per  Car — Composite  Wood-Plated  Frames. 
33-in.  Cast  37-in  Steel 

r-  Iron  Wheels  -~,     ,—  Tired  Wheels  -~, 
6-wheel       4-wheel      6-wheel 
trucks. 
$1,226 
1,373 
1,457 
High   Speed   Automatic   Air  Brake   and   Signal — 

Complete  Per  Car. 

12-inch    cylinder    $81.00 

14-inch   cylinder    90.00 

16-inch   cylinder    108.09 

Vestibules   Extra,    Per   End. 

Wide  Pullman    $333.00 

Dummy   54.00 

Heating  Arrangement. 

Direct  steam  heat  equipment  only $149,0(1 

Steam  heat  with  Baker  heater 360.00 

Passenger  car  wood  or  coal  stove,  each...     41. On 

Passenger  car   stove,    each 18.00 

Lighting  Apparatus. 

Oil  center  lamps,   each $  32.00 

Acetylene  gas  light  equipment,  per  car...   360.00 

Acetylene  gas  center  lamp,  each 32.00 

Acetylene  gas  bracket  lamp,    each 2.50 

Pintsch  gas  equipment,  1  tank 167.00 

Pintsch  gas,    each   additional   tank 81.00 

Pintsch  co.ach  center  lamps,  each 36.00 

Pintsch  baggage  car  center  lamps,  each..     32.00 

Pintsch  bracket  lamps,   each 4.50 

Electric  wiring  only,  with  axle  light  sys- 
tem,  per   baggage  car 

Electric  wiring  only,   with  axle  light  sys- 
tem,   per  coach    

Electric  wiring  only,   with  axle  light  sys- 
tem,   per  dining  car   : . 

Head    end    dynamo,    train    line    in    conduit 
and  train  connection — 

Per  baggage    car    306.0'' 

Per  coach     365.00 

Per  dining    car    405.00 

Axle  light  system  and  batteries 1,325.00 

Single  pendants,   fixtures,    each,    up 1-10 

Combination      gas      and      electric      center 

lamps,  over  1  gas  lamp,   each 16.00 

Elaborate  designs  for  parlor  and  cafe  cars     63.00 

Seating. 
Low  back  reversible  coach  seat,  rattan.:. 3 
Low  back  stationary  coach  seat,  rattan.. 
Low  back  reversible  coach  seat,  plush.... 
Low  back  stationary  coach  seat,  plush.... 
High  back  reversible  coach  seat,  plush... 
High  back  stationary  coach  seat,  plush... 

High  back  reclining  chairs,  per  pair 

Harrison  Mail  Racks. 

compartment    $  68.50 

compartment    100.00. 

compartment    135.00 

compartment    293.00 

Smoking  Compartment. 
To  seat  nine,   leather  upholstered,  extra.  .$257.00 

Dining   Car   Equipment. 
Includes     refrigerators,     ranges,     chairs, 
tables,    china,    silver,    glassware,    linen 
and  kitchen  utensils,  average  per  car. $3,047.00 
Finish.    Extra    for   Mahogany   Over  OaV, 

For  dining  car,   add $225.00 

For  60-ft.  coach,  add 144.00 

Steel    Underframe    Over   Wood    Underframe. 

60-ft.  car.  extra  per  car $787.00 

70-ft.  car.  extra  per  car 845.00 

Observation  Parlor  Cars. 

Extra  above  all  steel  coaches 12% 

Parlor  Cars. 
Extra  above  all  steel  coaches 1"% 


20.00 
12.60 
22.50 
14.40 
26.10 
16.20 
38.25 


For  15-ft 
For  20-ft 
For  30-ft 
For  60-ft, 


undesirable  features,  and  a  set  of  units  was 
adopted,  worked  up  in  a  very  similar  manner 
to  that  for  passenger  cars. 

For  work  equipment  onlj-  special  treatment 
seemed  to  be  in  accord  with  the  circum'stances, 
and  such  plan  was  adopted  as  covering.' steam 
shovels,  pile  drivers,  cranes,  snow  plows,  un- 
loaders,  etc.  For  the  rebuilt  equipment  a  care- 
ful analysis  of  the  type  of  cars  converted  and 
of  the  average  age  of  such  cars  was  made, 
developing  data  from  which  the  average  de- 
preciated value  of  the  article  at  the  time  of 
rebuilding  was  made,  and  added  to  this  was 
the  average  cost  of  such  rebuilding. 

Herewith  will  be  found  a  table  (Table  II) 
setting  out  the  costs  of  the  reproduction  of 
passenger  cars  used  for  the  1909  appraisal, 
although  circumstances  demanded  in  various 
instances  specific  treatment: 

Additional  to  the  above  averages  there  was 
allowed  commercial  freight  to  the  state,  to- 
gether with  proper  amount   for  incidentals. 

In  reaching  a  reproduction  cost  for  freight 
cars  for  a  period  of  years  extending  back 
from  the  date  of  this  appraisal,  the  follow- 
ing tabulation  (Table  III)  of  the  ratio  of 
the  average  cost  by  years,  determined  from 
the  method  already  described,  it  is  thought  will 
be  interesting: 

Inasmuch  as  the  tabulation  for  passenger 
cars  is  a  composite  average  developed  from  a 
study  of  all  sucli  equipment  entering  the  state, 
it  may  be  well  to  say  that  each  property  in 
some  measure  possesses  equipment  peculiar  to 
itself,  and  it  may  be  more  interesting  to  here- 
with (Table  IV)  submit  that  having  reference 
to  freight  equipment  used  and  determined  for 
one  of  the  principal  properties  operating  within 
the  state.  However,  such  equipment  cannot 
vary  greatly  from  all  other  of  a  similar  nature, 
and  herewith   is  mentioned : 

Rebuilt  work  equipment,  as  heretofore  men- 
tioned as  an  average  for  all  properties,  was 
determined  as  follows: 

Box,    bunk    and    outfit    cars,    depreciated 

value  per  car   $    106.25 

For   re-building    160.00 


Cinder     cars,     self     dumping,     converted 
from   old   flats   or  stock,   depreciated 


$    266.25 


value  per  car 
For   re-building 


89.00 
280.00 


$    369.00 
Wooden    pile   drivers,    built   on  old   flats, 

depreciated   value  per  car $    287.00 

For  re-building    3,713.00 


$4,000.00 


TABLE  III. 


Ratio, 
Year.  %. 

1909 100 

1908 99.2 

1907 121.99 

1906 110.78 

1905 104.18 

1904 94.36 

1903 119.98 

1902 104.29 

1901 95.42 

1900 101.94 

1899 94.44 

1898 


Ratio, 
Year.  %. 

1897 

1896 105.11 

1895 

1894 91.19 

1893 103.51 

1892 100.92 

1891 

1890 102.11 

1889 108.32 

ISSS :...  97.39 

1S87 110.12 

1886 101.42 


On  one  of  the  principal  lines,  as  a  fair  ex- 
ample, the  statement  (Table  V),  showing  the 
value  of  tools  and  special  equipment,  was  de- 
termined for  the  various  kinds  of  rolling  stock 
and  allowed  in  addition  to  the  units  heretofore 
mentioned : 

For  the  expenditure  of  inspection  and  pur- 


TABLE   IV.— C.    &  N.  W.   RY.   CO.'S  FREIGHT 
CARS. 

Date    Reproduc- 

Class.                 Size.                       built,  tlon  cost. 

Box     36'x  80  Cap.  1907-1903  $693 

Box     40'x  80  Cap.  1909-1908  668 

Furniture     ...   40'x  60  Cap.  1905  717 

Furniture     . . .   50'x  60  Cap.  1905  747 

Flats    40'x  SO  Cap.  1907-1905  520 

Flats    40'xlOU  Cap.  1901  700 

Flats    4u'x  70  Cap.  1902  427 

Gondola    .   35'x  80  Cap.  1907-1902  623 

Gondola    40'xl00  Cap.  1909  908 

Stock     36'x  60  Cap.  1907-1905  638 

Ore     22'x  80  Cap.  1907  659 

Ore     21'x  SO  Cap.  1902-1903  659 

Ore     21'x  80  Cap.  1909  80S 

Ballast    36'x  80  Cap.  1907  927 

Ballast    38'x  SO  Cap.  1905  626 

Refrigerator. .   34'x  60  Cap.  1904  871 

Refrigerator. .    34'x  60  Cap.  1905  90O 

Caboose,   standard  1904-1901  834 

Caboose  1909-1905  834 

Caboose,  drovers  1909-1901  l,28l» 


chase  of  equipment  there  was  added  to  each 
class  1  per  cent  of  the  cost  in  total,  not  in- 
cluding the  freight  charges.  This  amount  was 
fixed  after  having  made  considerable  investiga- 
tion as  to  the  proper  measure  to  be  allowed, 
and  was  based  upon  a  number  of  instances  of 
actual  experience. 

This  method  of  determining  reproduction 
cost  of  the  several  items  of  rolling  stock  and 
equipment  contemplates  at  a  glance  the  deter- 
mination of  worth  of  the  entire  property  of 
this  class  owned  by  the  several  railroads  oper- 
ating within  the  state.  Whatever  may  be  said 
with  reference  to  the  movement  now  advanced 
to  co-operate  with  other  states  interested  in 
this  same  question,  the  matter  of  apportion- 
ment of  equipment  values  to  the  state  of 
Nebraska  had  to  be  determined.  Two  methods 
for  distribution  in  values  have  been  attempted, 
viz.,  to  assign  that  part  of  an  equipment  actu- 
ally used  within  a  state,  which  precludes  the 
necessity  of  appraising  the  entire  equipment 
of  a  property;  the  other  to  apportion  the  value 
in  accordance  with  the  per  cent  of  mileage 
made  by  the  class  of  equipment  within  the 
state  to  the  total  mileage.  .-Mthough  some 
of  the  respondents  reported  value  in  accord- 
ance with  the  first  plan,  it  did  not  seem  to 
the  department  as  proper  or  accurate  as  that 
secondly  mentioned,  for  the  reason  that  no 
records  reflected  perfectly  the  assignment  of 
cars  and  locomotives  run  interstate.  It  was 
not  contended,  however,  this  was  inaccurate 
where  an  entire  division,  comprising  only 
property  within  the  state,  could  be  treated  in 
the  first  mentioned  manner.  Such  cases,  how- 
ever, were  exceptional,  and  in  a  few  in- 
stances apportionments  were  made  along  the 
line  suggested  bv  the  first  mentioned  plan,  but 
the  second  method  was  pretty  generally  adopt- 
ed and  followed.  An  ideal  application  of  this 
second  method  for  locomotives  and  passenger 
car  values  would  be  to  obtain  the  exact  mile- 
age made  by  each  class  of  locomotive  or  pas- 
senger car  in  the  state  and  on  the  system,  and 
distribute  in  accordance  with  the  proportion  of 
mileage.  Such  information,  however,  was  not 
obtainable,  and  in  this  appraisal  in  the  applica- 
tion of  the  second  mentioned  method  the  value 
of  all  locomotives  for  the  system  was  deter- 
mined and  distributed  in  proportion  to  the  en- 
tire locomotive  mileage,  with  such  considera- 
tion for  weight  and  size  as  could  be  procured. 
The  same  rules  were  made  to  apply  to  passen- 
ger cars  and  freight  cars. 

For  work  equipment  a  different  problem  was 
presented,  and  several  plans  for  apportionment 
already  exist,  such  as  appraise  only  that  found 
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TABLE  V. 

Furnished 
Item.  b.v  builder. 

573  road   locomotives,    each $24.31 

87  switch  locomotives,   each 9.19 

268  cabooses,    each    47.77 

10  business  cars,  first  class,  each 

6  business  cars,  second  class,  each 

9  observation  electric  lighted  cars,   each 55.09 

30  diners,    each    26.61 

33  postal,    wood,    each    36.10 

14  postal,   steel,   each   j5''- 

49  chair,    each    ^i?' 

112  coach,    each    li.84 

66  baggage,  each    3>i'9 

36  baggage  and  mail,  each    , -'  ''„ 

19  baggage  and  passenger,  each  , 2.09 

4  baggage,   mall  and    passenger,  each 29.49 

5  mall  and  passenger,   each   

7  composite,   each    

17  motor  cars,   each   


Furnished 

Liy  company. 

Totar. 

$       62.96 

$      87.-:7 

44.48 

53.67 

220..il 

268.28 

1,094.29 

1,094.29 

656.57 

656.57 

42.24 

97.3!C 

1.600.37 

1,626.9& 

170.91 

207.01 

171.70 

225.32 

13.92 

41.7fi 

13.92 

41.76 

95.81 

98.50 

109.06 

138.55 

96.29 

98.98 

109.54 

139.03 

114.12 

114.12 

51.78 

5I.7.<; 

141.69 

141.69 

140 
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within  the  borders  of  the  state;  value  all  on 
the  system  and  distribute  in  proportion  to 
track  miles,  or  to  value  all  on  the  system  and 
distribute  in  proportion  to  tlie  combined  loco- 
motive, passenger  and  freight  car  mileage.  It 
was  determined  that  a  verv  equitable  plan  for 
distribution  existed  in  a  combination  of  the 
two  latter  suggestions,  for  the  reason  that  the 
extent  of  the  track  is  a  factor  to  be  reckoned 
with  in  conjunction  with  the  service  passing 
over  the  track,  altogether  making  certain  re- 
quirements more  or  less  shaded  in  amount  for 
work  equipment.  In  the  report  of  Wisconsin 
Railway  Commission  in  the  case  of  Buell  vs. 
C,  M.  &  St.  P.  R.  R.  Co.,  pages  97  to  99,  in- 
clusive, the  statement  is  made  and  statistics 
given  to  prove  that  on  the  railroad  referred 
to,  the  cost  of  maintenance  of  way  and  struc- 
tures was  divided  83.:^  per  cent  to  natural  de- 
preciation and  16.7  per  cent  to  train  mileage. 
To  get  this  result,  it  is  agreed  that  all  of  the 
rails,  one-third  of  the  tics,  and  10  per  cent 
of  roadway  track  and  briuges,  constitute  that 
part  of  the  maintenance  of  way  and  structures 
which  should  be  charged  against  the  train  mile- 
age. Considering  this  and  from  further  study, 
it  was  thought  that  such  part  of  this  equipment 
as  is  used  for  maintenance  of  way,  83.3  per 
cent,  should  be  divided  in  direct  proportion  to 
the  number  of  miles  of  track,  and  the  balance 
16.7  per  cent  in  proportion  to  tram  mileage.  In 
the  place  of  train  mileage  it  would  be  more  ac- 
curate to  use  the  total  of  car  and  locomotive 
mileage.  Other  of  the  work  equipment  than 
that  used  for  maintenance  of  way,  consisting 
of  steam  wreckers,  snowplows,  etc.,  should  be 
apportioned  on  a  total  car  and  locomotive  mile- 
age basis,  since  this  class  of  equipment,  and 
which  might  be  designated  protective,  would 
find  its  greatest  use  where  the  traffic  is  most 
dense.  From  records  examined  it  was  found 
that  the  work  equipment  used  for  maintenance 
appro.ximated  80  per  cent  of  the  total  value 
of  such  property.  From  these  figures  there 
was  deduced  this  basis,  83.3  per  cent  of  80 
per  cent  or  66.64  per  cent,  or  practically  two- 
thirds  of  the  entire  amount  of  work  equip- 
ment, is  used  in  matters  directly  attributable 
to  natural  causes  and  hence  subject  to  equal 
division,  mile  for  mile,  considering  the  weight 
of  the  roadway  over  an  entire  line.  Likewise, 
the  one-third  remaining  is  for  use  affected  by 
density  of  traffic,  and  hence  should  be  divided 
in  proportiorf  to  the  combined  mileage  of 
locomotives  and  cars.  Some  further  question 
as  to  ballast  cars,  for  the  reason  that  the  same 
are  used  a  portion  of  the  time  as  work  equip- 
ment and  the  remaining  period  as  freight  equip- 
ment arose,  and  based  on  a  considerable  of 
information  in  hand,  the  distribution  of  value 
of  such  was  determined  in  relation  to  the 
service.  Considering  a  year  period,  seven 
months  was  found  proper  to  assign  for  com- 
pany or  work  service,  nnd  the  five  months  re- 
mainng  for  commercial  use,  which  deter- 
mined .58  per  cent  of  value  for  work  equip- 
ment and  42  per  cent  for  freight  equipment. 
Cinder  cars  seemed  to  show  a  different  condi- 
tion of  affairs,  and  wxre  entirely  embraced  as 
work  equipment,  and  apportionment  of  value 
was  made  in  direct  relation  to  locomotive 
mileage. 

In  a  revaluation  of  equipment  for  1911,  now 
well  advanced,  and  wliich  has  covered  a  very 
extended  field  of  observation,  it  may  be  in- 
teresting to  mention  that  locomotive  material 
has  not  considerably  increased  in  price,  but 
the  erection  labor  cost  has  advanced  so'  that 
the  finished  article  appears  from  6  to  12  per 
cent  over  that  for  19i«.  Very  little  increase 
in  passenger  cars  is  apparent  for  19U,  indicat- 
ing only  about  2  per  cent  for  the  finished 
\-ehicIe.  For  freight  cars  for  the  same  period 
the  conditions  very  closely  parallel  that  for 
passenger  cars.  The  marked  increase  in  the 
utilization  of  steel  for  car  construction  will 
add  features  in  considerable  degree  not  ap- 
parent in  the  1909  appraisal.  Some  items  of 
work  equipment  show  a  decided  advance  com- 
paring closely  to  the  locom.^tive  figures,' while 
others  have  remained  about  stationary. 

The  measures  of  expenditures  allowed  for 
rent  and  repairs  of  equipment  during  construc- 
tion, based  on  authentic  statistics,  and  consid- 
ering that  the  properties  owne.i  the  equipment 


thereby  only  considering  repairs  and  upkeep 
for  locomotives  $7.50  per  day,  for  ballast  cars 
$4.80  per  day,  for  all  other  cars  ?J  cents  per 
day.  Some  "of  the  respondents'  reports  ex- 
ceeded these  figures  fully  100  per  cent,  con- 
tending for  rental  charge  in  addition  to  re- 
pairs. This  matter  will  be  discussed  further 
under  depreciation. 

The  costs  of  transportation  for  men  and 
material  was  pretty  generally  allocated  to  the 
several  respective  accounts  where  consistent 
and  allowed  by  the  department  in  the  follow- 
ing terms:  to  all  labor  accounts  and  pro- 
vide for  the  expense  of  transportation  of  men 
beyond  the  working  section  under  treatment 
there  was  added  0.4  per  cent,  and  it  was  con- 
sidered the  miscellaneous  train  service  within 
the  working  section  would  care  for  the  re- 
maining cost.  A  team  haul  expense  was  al- 
lowed for  all  outfits,  all  bridge  material,  ex- 
cept steel,  and  all  culvert  material  from  a 
point  three  miles  bevond  the  initial  of  each 
working  section  of  50  cts.  per  ton.  The  cost 
of  rail  transportation  within  the  state  borders, 
where  such  could  be  made  over  the  company's 
own  lines  and  including  the  handling  of  the 
material,  was  placed  at  7  mills  per  ton  per 
mile,  the  same  being  considered  ample  to  cover 
the  cost  based  on  various  statistics  covering 
experience  in  this  locality.  No  consideration 
was  given  to  transportation  of  commercial 
articles  during  construction.  Already,  men- 
tion has  been  made  that  commercial  freight 
was  allowed  in  all  instances  to  the  borders  of 
the  state  from  point  of  origin,  and  for  western 
lumber  products  a  flat  rate  obtained  over  the 
entire  state.  The  application  of  the  7  mills 
per  ton  per  mile  expense  was  made  to  cover 
all  material  and  transport  the  same  to  the  cen- 
ter of  each  working  section  provided.  Addi- 
tional to  these  charges  there  was  allowed  the 
sum  of  $247.25  per  roadway  mile,  or  $193.59 
per  track  mile,  as  an  average  on  all  properties 
for  miscellaneous  train  service  to  provide  for 
transportation  of  men  and  tools  and  e-xtras, 
this  entirely  apart  from  all  train  service  con- 
nected with  track  laying.  Soine  of  the  re- 
spondents have  contended  for  a  considerable 
larger  sum  than  that  allowed  by  the  depart- 
ment for  transportation  expenditures.  One  of 
the  principal  properties  has  reported  the  com- 
mercial freight  rate  cost  within  the  entire 
state,  and  some  a  considerable  larger  amount 
for  the  miscellaneous  work  train  expenditure. 

In  all  cases  except  one  the  respondents'  re- 
ports covering  stores  and  supplies  were  ac- 
cepted as  correct.  The  one  case  mentioned 
where  only  a  small  amount  was  entered  and 
what  seemed  inconsistent  as  covering  approxi- 
mately 300  miles  of  roadway  was  treated  by 
allowing  an  average,  worked  up  for  such  class 
of^  property.  The  distribution  for  worth  of 
this  character  was  made  with  little  exception 
on  the  total  equipment  miles  versus  the  mileage 
within  the  state.  A  considerable  of  discussion 
has  arisen  from  time  to  time  with  reference 
to  this  item  and  manner  of  checking  the  same 
from  the  reports  of  the  resDondents.  Although 
this  account  has  been  placed  in  the  classifica- 
tion subject  to  physical  appraisal,  it  is  really 
a  part  of  the  working  capital  of  the  property 
thus  invested,  and  it  would  seem  a  determina- 
tion as  to  the  amount  of  working  capital  in 
an  appraisal  extended  bevond  the  physical 
would  be  proper  to  reach  the  desired  conclu- 
sions. Very  great  difference  is  shown  between 
some  of  the  properties  with  reference  to  the 
amount  of  stores  and  supplies  on  hand  when 
compared  on  any  basis  whatever. 

General  expenditures  was  allowed  w-ith  li^tle 
exception  for  organization  and  legal  expenses 
1  per  cent  of  all  items,  except  adaptation  and 
soliditicatKin,  and  stores  and  supplies-  for  sta- 
tionery, printing,  etc.,  $3  to  $10  per  mile  of 
«?nnA*''^''  ^°^  insurance  on  property,  $5  per 
$1,000  per  annum  for  owe-half  tlie  construc- 
tion period  allowed  and  did  not  cover  wooden 
bridges  in  place  or  rolling  stock;  for  taxes 
computed  according  to  law  on  a  one-fifth 
basis,  $30  per  $1,000  for  one-half  the  con-^truc- 
tion  period,  and  for  interest  on  money  durin" 
construction  computed  at  6  per  cent  per  annum 
for  one-half  the  construction  period,  both  on 
all  accoiints  except  adaptation  and  solidifica- 
tion, and   stores   and   supplies;   and    for   con- 


tingencies as  allowance  for  incomplete  inven- 
tory. 4  per  cent  was  computed  on  all  items, 
except  the  two  immediately  above  referred  to. 

Little  can  be  said  as  to  the  various  allow- 
ances thus  indicated,  except  to  mention  that 
the  same  was  based  on  all  evidence  possible 
to  gather  together  with  prestige.  Some  of  the 
respondents'  reports  indicated  twice  the  per- 
centage used  by  the  department  for  organiza- 
tion and  legal  expenses,  but  this  was  inter- 
pretend  to  also  cover  some  acquirement  expense 
for  lands.  Also,  some  of  the  ow^ners'  reports 
included  insurance  on  bridges  in  place  and  also 
on  rolling  stock,  and  some  bore  a  rate  for 
taxes  nearly  double  that  allowed  by  the  depart- 
ment. The  latter  was  contended  for  on  the 
basis  of  total  amount  now  paid  on  the  com- 
pleted property  for  one-half  the  construction 
period.  On  the  part  of  the  department  this 
seemed  somewhat  inaccurate,  for  the  reason 
that  during  the  early  stages  of  actual  railroad 
construction,  nothing  but  local  taxation  is  made 
and  very  light  taxes  are  actually  paid  until 
near  tne  completion  of  the  property.  The 
property  owners'  reports  pretty  generally  in- 
cluded an  item  also  for  discount  on  bonds 
and  securities  and  brokers'  commissions, 
amounting  usually  to  12%  per  cent  of  all  items. 
An  allowance  for  this  expenditure  was  not 
included  in  the  report  of  the  department,  for 
the  reason  that  such  was  not  considered  an 
item  for  physical  appraisal.  Little  difference 
existed  as  between  the  property  owners',  re- 
ports and  that  found  by  the  department  with 
reference  to  interest  during  construction,  ex- 
cept as  to  the  time  allowed  for  construction, 
which,  in  some  instances,  was  very  much 
greater  in  the  said  reports  than  determined 
by  the  department.  The  property  owners'  re- 
ports included  for  contingencies  as  low  as 
5  per  cent  and  as  higli  as  10  per  cent  of  all 
preceding  items,  which,  it  will  be  noted,  was 
somewhat  in  excess  of  that  allowed  by  the  de- 
partment. 

In  establishing  construction  periods  to  be 
utilized  into  the  appraisal  the  following  plan 
was  adopted:  After  having,  for  sake  of  con- 
venience, separated  the  larger  properties  into 
working  sections  for  treatment,  an  approxi- 
mate average  of  mileage  and  total  investment 
was  developed  from  a  careful  study  of  each 
section,  endeavoring  therefrom  to  reach  an 
equated  time  for  the  entire  property.  This  can 
be  illustrated  in  the  case  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad,  comprising  2,850 
miles  of  main  line  roadway  within  the  state, 
which  was  divided  into  42  working  sections 
having  trackage,  the  shortest  approximating 
4  miles  in  length,  while  the  longest  extended 
a  distance  of  237  miles.  The  term  of  con- 
struction for  the  first  mentioned  was  fixed  at 
six  months,  while  that  for  the  longer  was 
made  five  years,  and  in  the  same  manner  each 
working  section  was  given  a  reasonable  time 
for  placement.  It  will  be  seen,  only  consider- 
ing the  element  of  length  of  roadway,  that 
the  average  for  all  sections  approximated  68 
miles.  Considering  length,  together  with 
weight  or  amount  of  construction,  there  was 
established  as  an  average  for  all  of  the  sec- 
tions, three  years'  construction  period  for  each, 
and  upon  which  basis  of  time  the  interest  on 
rnoney  and  other  dependent  matters  were  es- 
timated. It  was  considered  also,  as  each  sec- 
tion was  thus  completed,  that  the  same  was 
turned  over  for  operation  and  had  passed  be- 
yond matters  relating  to  a  physical  appraisal. 
Much  longer  construction  periods  contended 
for  by  some  of  the  respondents,  seemed  to  em- 
brace elements  of  development  expenditures 
which  were  not  included  in  the  work  of  the  de- 
partment. 


Progress  in  Culebra  Cut.— Cross  sections 

'  f  S"ion!r^vf "'  '"dicate  that  to  the  balance 
of  7,400,000  cu.  yds.  carried  forward  as 
remaining  to  be  excavated   at   the  close  of 

f  i'^j  /rnn""^^^"  J"'y  30.  there  should 
be  added  4,600,000  en.  yds.  to  cover  slides 
silting,  and  material  yet  to  be  moved  to 
lessen  the  load  on  the  tops  of  banks  The 
total  estimated  amount  of  material  to  be 
removed  from  the  Cut.  from  the  bcein- 
mng  of  July  1912,  in  order  to  co.npfe?e 
the  Canal  is  thus  12,000,000  cu.  yds 
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Railroad    construction 
The    DoiriES     ^^'°'''^'    from   the   standpoint 
J.       °       of    contracts    let,    has    been 
^^  rather  quiet  during  the  past 

the  Week.  week.  Hardly  any  con- 
tracts of  any  size  appear  to 
have  been  let,  and  few  new 
prospects  made  their  appearance.  Of  the  new 
work  coming  up  since  our  last  issue  the  most 
interesting  is  the  project  of  the  New  York, 
New  Haven  &  Hartford  R.  R.  for  electrifying 
and  four-tracking  its  Boston  &  Providence 
line.  Reports  from  Boston,  Mass.,  state  that 
a  definite  decision  to  undertake  this  work  has 
been  reached,  and  that  construction  may  be 
started  this  fall.  The  improvement  will  cost 
between  $C.oOO,oOO  and  $7,000,000.  The  Union 
Pacific  R.  R.  has  taken  out  articles  of  incor- 
poration for  a  30-mile  line  from  Hastings, 
Neb.,  to  Gibbon,  and  it  is  understood  that 
grading  work  will  be  started  at  once.  In  the 
South  the  Norfolk  Southern  R.  R.  is  reported 
to  be  planning  to  let  contracts  in  a  few  days 
on  a  section  of  its  extension  toward  Charlotte, 
N.  C.  The  Public  Service  Commission  of  the 
First  District,  New  York  City,  which  has  been 
asking  bids  for  the  construction  of  Section 
1-A  of  the  Lexington  Ave.  Rapid  Transit  R. 
R.,  in  New  York  City,  has  withdrawn  the  call 
and  will  issue  another  invitation  for  such 
bids  to  be  received  later.  This  letting  was  to 
have  been  held  on  July  31.  In  the  way  of  con- 
struction contracts  let  recently  the  following 
may  be  noted:  H.  L.  Miles.  Wichita.  Kan.,  for 
lowering  grades  on  Wichita  &  Western  Ry. 
for  the  Atchison,  Topeka  &  Santa  Fe  Ry. ; 
Utah  Construction  Co.,  Ogden,  Utah,  for 
grade  reduction  work  on  the  Western  Pacific 
at  Arnolds  Loop,  just  west  of  Proctor,  Nev. : 
J.  Thomas  Bennett,  Charlotte,  N.  C,  for  12 
miles  of  grading  for  the  interurban  line  of 
the  Greensville,  Spartansburg  &  .\nderson  R. 
R.,  the  work  covering  about  500.000  cu.  yds. 
of  excavation  and  extending  from  Spartan- 
burg to  a  point  near  Tucapaw ;  Mac.-\rthur 
Bros.  Co.,  Fisher  Bldg.,  Chicago,  111.,  for  con- 
structing the  Fort  Huachaca  Branch  of  the 
El  Paso  &  Southwestern  R.  R.,  extending  from 
Lewis  Springs,  Ariz.,  to  Fort  Huachaca,  the 
■work  including  150,000  cu.  yds.  of  excavation. 
In  the  way  of  drainage  work  one  of  the 
larger  contracts  which  has  come  up  recently 
for  letting  is  that  of  the  Mattaniuskut  District, 
Swanquarter,  N.  C.  This  work  calls  for  the 
excavation  of  83  miles  of  drainage  canals, 
calling  for  the  moving  of  3,100,000  cu.  yds. 
of  earth  excavation.  The  Central  Dredging 
Co.,  Cleveland,  O.,  on  July  25  was  awarded  a 
large  contract  for  work  for  the  Riverside 
Drainage  District  of  Washington  County, 
Miss.  The  work  calls  for  dredging  10.3  miles 
of  new  ditch,  aggregating  over  2,000,000  cu. 
yds.,  and  the  clearing  of  tw-o  streams,  aggre- 
gating 17%  miles. 

A  considerable  amount  of  harbor  improve- 
ment work  for  California  cities  is  now  proj- 
ected or  under  way.  The  City  of  San  Diego 
has  opened  bids  for  constructing  a  pier  and 
a  bulkhead.  Messmer  &  Rice,  Los  Angeles, 
Cal.,  at  $347,000,  was  low  bidder  on  the  pier, 
and  R.  P.  Shields.  San  Diego,  at  $329,780,  was 
low  on  the  bulkhead.  In  Los  Angeles  plans 
and  specifications  for  the  outer  liarbor  im- 
provements for  the  city  have  been  sub- 
mitted     to     the     Harbor     Advisory     Board, 


and  it  is  possible  that  about  $1,000,000 
worth  of  contracts  on  this  work  will  be 
awarded  this  year. 

The  city  of  Calgary,  Alberta,  has  changed 
the  date  for  receiving  bids  for  its  large  bridge 
contracts  from  July  31  to  Aug.  31.  This  work 
calls  for  the  construction  of  three  reinforced 
concrete  bridges  aggregating  some  25  spans, 
across  the  Bow  and  Elbow  Rivers.  Another 
good  sized  Canadian  contract  on  which  bids 
are  to  be  opened  Aug.  28,  calls  for  the  con- 
struction of  a  36-in.  pipe  line,  88.440  ft.  long, 
for  the  city  of  Winnipeg,  Man. 

A  large  hydro-electric  development  contract 
has  been  awarded  to  the  T.  A.  Gillespie  Co., 
Westingliouse  Bldg.,  Pittsburgh,  Pa.  This  con- 
tract calls  for  building  a  dam  and  powerhouse 
on  the  Cheat  River  in  West  Virginia,  near  the 
Pennsylvania  line,  for  the  West  Penn  Elec- 
tric &  Traction  Co.,  which  is  owned  by  J.  S. 
and  W.  S.  Kuhn,  Pittsburgh.  The  operation 
will  cost  $1,000,000. 

The  city  of  Winnipeg.  Man.,  is  taking  steps 
for  the  erection  of  a  new  city  hall  to  cost 
about  $3,000,000.  The  Board  of  Control  has 
invited  architects  or  firms  of  architects  who 
are  British  subjects  and  resident  in  Canada 
for  at  least  one  year  to  submit  designs  from 
which  a  selection  may  be  made  of  a  plan  for 
the  building. 

A  proposition  is  to  be  submitted  to  the  next 
Idaho  legislature  providing  for  the  issuance 
of  $2,000,000  worth  of  state  bonds  for  the  con- 
struction of  a  main  trunk  line  for  automobiles 
across  the  state  and  important  feeder  branches. 


The  only  instance  on  rec- 
ord where  a  city  day  labor 
They  gang  refused  to  stop  work 

Wouldn't       ^^'"^  "'■''"^^   '°  ,^y  "'''','■ 
_.    .  foreman  occurred  last  week 

V^*"--  in    an     Indiana    city.     The 

men  while  cleaning  out  a 
clogged  sewer  struck  "pay  dirt"  and  refused  to 
quit  until  they  had  worked  the  "streak"  to  its 
limit.  This  "pay  dirt"  consisted  of  about  $lt), 
mostly  in  quarters  and  halves ;  rings,  vvatch 
chains,  gold  necklaces  and  similar  trinkets. 
The  work  was  started  late  in  the  afternoon 
and  the  first  strike  was  made  just  before  time 
to  knock  ofif  for  the  day  After  this  the  gang 
worked  with  redoubled  vigor,  despite  the  en- 
treaties of  the  alarmed  foreman  and  the  orders 
of  the  Superintendent  of  Streets,  who  had 
been  summoned,  probably  to  witness  the  un- 
usual phenomenon  of  a  city  gang  working 
overtime. 


Such   rapid   progress   has 
been   made   by   the   various 
Eight-Hour     states      in      adopting      the 
Dav  8-hour    working    day    prin- 

_      ^  ciplc   that    it    seems   prob- 

l^aw.  ;i],ie  that  it  will  be  only  a 

question  of  a  short  time  be- 
fore all  contracts  for  state  or  municipal  work 
will  be  carried  out  on  the  8-hour  basis.  As 
examples  of  new  legislation  by  the  states  on 
the  8-hour  question  during  IIUI,  alTecting 
only  state  or  municipal  work  I  he  following 
mav  be  noted :  New  Jersey  cnactcil  a  law  re- 
qtu'ring  that  all  employes  of  the  state  or  men 
employed  on  behalf  of  the  state  for  any  of 
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its  municipalities  or  by  contractors  or  sub-con- 
tractors shall  not  work  more  than  eight  hours 
unless  in  emergency,  in  which  case  extra  pay 
is  to  be  allowed  for  overtime.  In  Massachu- 
setts the  law  was  amended  so  that  the  8-hour 
day  is  optional  with  municipalities,  but  at  the 
same  time  it  directs  the  limitation  upon  hours 
by  contractors  and  others  doing  work  for  the 
state  or  for  any  municii)ality  that  has  adopted 
the  8-hour  principle.  In  Wisconsin  the  statute 
was  amended  by  requiring  that  contracts  must 
stipulate  the  8-hour  day  for  workmen  em- 
ployed thereunder.  The  amended  statute  re- 
stricts "extraordinary  emergency"  to  the  pro- 
tection of  property  or  life  from  the  public 
enemy,  fire,  flood  or  storm. 


The  Line-o-Type  man  of 

the  Chicago  Tribune  claims 

He    Would     that     the     following     letter 

gp   _  was   received   by  the  immi- 


Contractor. 


gration    agent    of    the    Chi- 


cago, Milwaukee  &  St.  Paul 
Ry. :  however   "it  seems  to 

be  too  good  to  be  true" : 

Gentlemen — I  write  you  a  few  lines  to  say  that 
I  resieved  litture  from  an  agent  of  the  new  rail- 
way and  i  find  buy  reading  just  what  is  wanting 
so  i  answer  to  the  w-ants  one  is  to  build  roads 
to  the  mines  in  alaska  so  1  take  up  the  subject 
so  i  say  that  you  can  vote  me  in  as  a  contractor 
if  you  wish  to  do  so  i  will  except  the  invatation 
and  use  my  best  nolledge  on  the  subject  if  you 
please  get  out  the  papers  and  send  me  and  i  will 
except  them  and  go  to  work  to  raise  the  money 
i  dont  use  tobaco  nor  strongn  drink  in  any  shape 
or  maner  i  dont  use  tea  or  coffee  i  never  use 
■any  profane  language  of  any  kind  I  am  solid 
temprance  in  every  respect  always  in  good  umer 
good  day 

good  morning  ladies  and  Gentlemen  i  bid  you 
all  good  luck  and  happiness  to  all  now  and  for 
ever 

good  day  all  please  send  me  the  2  Books  the 
.smith  River  valley  three  forks  country  Books 
and  a  little  more  about  alaska  If  you  ple^ise. 


A  few  months  ago  one  of 
Business  '^^  larger  cities  of  the 
^/r  South  created  the  new  mu- 

man  as  nicipal  office    of    Chief   of 

Engineer.  Construction.  This  office 
took  over  the  engineering 
and  construction  work  of 
the  city,  superceding  the  City  Engineer.  The 
latter,  a  man  of  many  years'  experience,  was 
elected  to  the  new  office.  The  plan  has 
been  in  operation  some  months,  during 
which  time  several  million  dollars'  worth 
of  construction  work  has  been  under- 
taken. Now  comes  a  member  of  the  City 
Council  with  the  bright  idea  that  the  Chief  of 
Construction  should  not  be  an  engineer;  in- 
stead he  should  be  a  business  man.  This  coun- 
cilman would  put  the  engineering  work  of  a 
city  in  charge  of  a  man  whose  only  qualifica- 
tion was  that  he  had  made  a  success  running 
a  shoe  emporium  or  had  gotten  rich  selling 
butter  and  eggs.  C»ne  significant  feature  of 
the  suggestion  is  that  it  is  proposed  to  raise 
the  salary  of  the  position  from  $3,tX10  to  $(),000. 
The  former  figure,  in  the  opinion  of  the  Coun- 
cilman, was  enough  for  an  engineer,  but  a 
business  man  comes  higher. 
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Mr.  .Jindrcw  Weiss.  Project  Engineer,  North 
Platte  Project,  was  in  Washington  on  otficial 
business  during  the  latter  half  of  June. 

-Mr.  Henry  W.  E.  Rabe  has  qualified  and 
been  appointed  Superintendent  of  the  Water 
Works  and  Sewerage  Department  of  the  City 
of  Galveston,  Tex. 

Mr.  J.  K.  Waite,  Chief  Engineer  of  the  Na- 
tional Railways  of  Me.xico,  and  Mr.  M.  F. 
McNab,  Terminal  Engineer  for  the  same  com- 
pany, at  Tanipico.  have  left  their  positions  m 
Mexico  on  account  of  the  revolution,  and  have 
returned  to  the  United  States. 

Mr.  W.  H.  Fisk,  who  has  been  connected 
with  the  Mackenzie-Mann  interests  in  Mexico 
for  the  past  five  years,  is  reported  to  be  ap- 
pointed as  Chief  Engineer  of  the  Toronto 
Power  Co.,  the  Electric  Development  Co.  and 
the  Toronto  Ry.  Co.,  succeeding  Mr.  W.  P. 
Boyd. 

Mr.  Frank  Connery,  a  graduate  of  the  Uni- 
versity of  Toronto,  has  been  appointed  Engi- 
neer in  Charge  of  Construction  of  the  new 
power  transmission  line  from  Niagara  to  To- 
ronto. Mr.  Connery  was  formerly  with  the 
Ontario  Hydro-Electric  Pow-er  Commission 
and  the  Toronto  Hydro-Electric  Commission. 

Mr.  William  R.  Davis  has  resigned  as  Chief 
Bridge  Designer  in  the  New  York  State  Engi- 
neer's office,  to  take  effect  Sept.  1.  Since  his 
appointment  in  189!)  Mr.  Davis  has  had  charge 
of  the  preparation  of  plans,  specifications  and 
estimates  of  cost  for  all  the  various  types  of 
bridges  and  for  other  steel  work  required  for 
the  Barge  Canal. 

Mr.  Fred  C.  Dunlap,  Chief  of  the  Water 
Bureau  of  Philadelphia,  has  handed  his  resig- 
nation to  Director  Cooke  to  take  effect  in 
September.  His  resignation  is  due  to  ill  health 
and  was  expected,  although  it  has  come  about 
earlier  than  was  looked  for.  Mr.  Dunlap  has 
held  the  position  since  May,  1907,  when  he 
succeeded  Major  Cassius  E.  Gillette. 

Mr.  R.  S.  Lea  has  recently  removed  his  office 
from  40.3  Dorchester  St.  West  to  Room  »20 
New  Birks  Bldg.,  Montreal.  Besides  conduct- 
ing a  consulting  practice  of  his  own,  Mr.  Lea 
is  associated  with  H.  G.  Ferguson,  200  5th 
Ave.,  New  York  City,  under  the  name  of  Lea 
&  Ferguson,  Consulting  F!ngineers,  for  paper 
and  pulp  mill  equipment  and  hydraulic  devel- 
opments. Mr.  Lea  is  a  member  of  the  Can. 
Soc.  of  Engrs.  and  the  Am.  Soc.  of  C.  E. 

Mr.  Carlton  E.  Davis  has  been  named  Chief 
of  the  Water  Bureau  of  Philadelphia  at  a  sal- 
ary of  $10,000  per  annum.  He  was  formerly 
Department  Engineer  of  the  New  York  Board 
of  Water  Supply.  Mr.  Davis  was  graduated 
from  the  Massachusetts  Institute  ofTechnol- 
ogy  in  18!i:j  and  has  been  in  charge  of  water 
works  construction  in  various  New  England 
and  New  Jersey  cities  and  also  on  the  Isthmus 
of  Panama  under  the  U.  S.  Government.  In 
his  last  position  for  the  Board  of  Water  Sup- 
ply, he  has  had  charge  of  the  construction 
work  at  the  Ashokan  Dam  at  the  head  of  the 
Catskill  .'\queduct. 

Mr.  Alexander  Leslie  Black  has  rccentlv 
joined  the  organization  of  the  lirm  of  Ford, 
Bacon  &  Davis  as  Engineer  in  Charge  of 
Southern  Properties.  Mr.  Black  was  born  in 
New  Orleans  in  1871.  He  graduated  from 
School  of  Mines,  Columbia  College,  in  1800, 
and  was  engaged  in  mining  work  in  the  West 
and  Mexico  for  three  years,  and  was  emploved 
for  a  few  months  as  assistant  engineer  on  the 
Topographical  Survey  of  New  Orleans.  In 
181M-.5  he  had  charge  of  the  reconstruction  for 
electric  operation  of  the  St.  Charles  St.  R.  R. 
Co.  in  New  Orleans,  remaining  with  the  com- 
pany supervising  operations  and  constructing 
extensions  for  this  comiianv  and  other  local 
companies  until  I'm.  when 'the  New  Orleans 
properties  were  consolidated,  since  which  time 
he  has  been  the  Engineer  for  the  New  Orleans 
Railway  &  Light  Co.  and  its  predecessors  con- 
trolhng  the  New  Orleans  str'jct  railroads  and 
lighting  companies. 


INDUSTRIAL 


Davton  Hedges.  Patchogue,  L.  I.,  has  pur- 
chased a  second  portable  drying  and  mixing 
outfit  for  road  work  from  the  Ruggles-Coles 
Engineering  Co.,  .50  Church  St.,  New  York. 

The  Boston  Cold  Storage  &  Terminal  Co, 
Boston,  Mass.,  is  having  built  at  the  Robb 
Engineering  Co.,  Ltd..  boiler  works,  Soutli 
Franiingham,  Mass.,  a'  steel  stack  14  ins.  in 
diameter  and  100  ft.  high. 

Mr.  William  B.  Ruggles,  President  of  the 
Ruggles-Coles  Engineering  Co.,  50  Church  St., 
New  York  City,  has  just  returned  from  En- 
gland and  advises  that  the  Electro-Metals  Co.. 
Ltd.,  London,  have  been  appointed  sole  agents 
for  the  Ruggles-Coles  Co.  for  all  Europe,  ex- 
cepting Norway  and  Sweden.  The  Electro- 
Metals  Co.,  Ltd.,  will  appoint  sub-agents  on 
the  continent. 

The  recent  cyclone  at  Regina,  Canada,  has 
brought  out  a  new  advantage  of  reinforced 
cement  construction.  Regina  College,  a  Kahn 
system  building,  was  practically  in  the  heart  of 
the  storm.  The  partitions  of  this  building 
were  entirely  removed,  but  the  reinforced  con- 
crete skeleton  remained  exactly  in  place.  The 
representative  of  Brown  &  Vallance,  Montreal, 
has  written  to  his  head  office  explaining  this. 
He  is  particularly  impressed  with  the  fact  that 
the  Kahn  system  has  given  them  a  building 
which,  in  addition  to  being  fireproof,  is  also 
cyclone-proof. 

The  Vulcan  Engineering  Sales  Co.  of  Chi- 
cago announces  that  it  has  taken  the  selling 
agency  for  the  line  of  structural  and  plate 
working  machinery,  punches,  shears,  rolls, 
bulldozers,  etc.,  manufactured  by  the  Rock 
River  Machine  Co.  of  Janesville,  Wis.  This  is 
in  addition  to  the  lines  now  controlled  by  the 
Vulcan  Engineering  Sales  Co.,  which  include 
the  product  of  the  Hanna  Molding  Machine 
Works,  making  pneumatic  riveters;  Mumford 
Molding  Machine  Co.,  molding  machines  and 
foundry  equipment;  Q.  M.  S.  Co.,  metal  saw- 
ing machinery  and  shop  equipment.  The  Vul- 
can Engineering  Sales  Co.  makes  a  specialty 
of  machinery  for  structural  and  boiler  shops 
and  foundries. 

The  Blaw  Steel  Centering  Co..  with  general 
offices  in  the  Westinghouse  Bldg..  Pittsburgh, 
and  operating  a  plant  at  Reynoldsville,  Pa., 
on  the  Buffalo,  Rochester  &  Pittsburgh  and 
Allegheny  Valley  railroads,  has  bought  10 
acres  of  land  at  Hoboken,  Pa.,  on  the  West 
Penn  R.  R.,  about  10  miles  from  Pittsburgh. 
On  this  site  the  company  will  build  a  new- 
plant  for  making  its  present  line  of  steel  cen- 
ters for  all  kinds  of  concrete  work  and  will 
also  do  a  steel  fabricating  business  in  struc- 
tural work,  making  a  specialty  of  building  gal- 
vanized steel  towers  for  carrying  high  tension 
transmission  lines,  also  power  houses  and  steel 
buildings,  besides  making  specialties  for  other 
concerns  that  do  not  have  manufacturing  fa- 
cilities. A  few  months  ago,  F.  M.  Bowman. 
Wayne  Rawley  and  Alexander  H.  Bovard 
formerly  with  the  Riter-Conley  Mfg.  Co.,  con- 
nected themselves  with  the  Blaw  Steel  Cen- 
tering Co.,  and  the  company  decided  to  en- 
large its  lines  of  product  by  including  struc- 
tural steel  work.  The  main  building  at  the 
new  plant  will  be  120x000  ft.  and  the  yards 
will  be  e(|uipped  with  three  runwavs,  one  .50x 
100  ft,  one  70xU)0  ft.,  and  one' 70x300  ft. 
There  will  be  a  2o-ton  electric  crane,  a  20-ton, 
a  10-ton  and  other  smaller  cranes.  The  com- 
pany will  have  a  capacity  for  fabricating  2  500 
tons  of  steel  per  month.  The  Blaw  Steel  Cen- 
tering Co.  was  the  original  manufacturer  of 
steel  forms  for  concrete  work.  It  first  con- 
fined its  output  to  steel  centers  for  sewers  and 
then  extended  to  all  classes  of  concrete  work 
It  has  filled  very  large  contracts  for  its  prod- 
ucts in  the  United  States,  Canada,  Mexico  and 
Great  Britain  in  the  last  five  vears.  Notable 
contracts  for  concrete  work  for  which  the 
comr>any  furnished  steel  centering  include  the 
Baltimore  sewerage  system,  the  Boston  sub- 
ways, Louisville  sewerage  system.  New  York 
subway,   New   York    Catskill   aqueduct    Balti- 


more &  Ohio  tunnel  systems  and  the  Virginia 
Railway  tunnel  systems. 

Manufacturers  of  road  materials  and  ma- 
chinery will  have  an  opportunity  to  display 
their  models  before  the  very  men  they  are 
most  desirous  of  reaching  at  the  American 
Road  Congress,  which  is  to  be  held,  on  the 
Million  Dollar  Pier  in  Atlantic  City,  Sept.  30 
to  Oct.  5.  All  the  leading  highway  engineers 
of  the  states,  counties  and  cities  have  sent 
word  that  they  will  participate  in  the  congress 
and  many  of  the  states  are  making  arrange- 
ments to  have  special  booths  at  which  lull 
information  may  be  obtained  as  to  the  devel- 
opment and  the  needs  of  each  state.  Every 
type  of  road  will  receive  thorough  attention 
ill  the  papers  and  discussions  beginning  with 
the  earth  road  and  going  through  all  the  stand- 
ard forms  of  construction,  including  the  mod- 
ern bituminous  roads,  bricK  roads,  concrete 
roads  and  all  the  forms  of  construction  that 
are  now  in  use.  Contractors  who  attend  the 
congress  will  have  an  opportunity  to  see  the 
exhibits  of  all  manufacturers  with  whom  they 
wish  to  do  business  and  to  mingle  with  the 
public  officials  to  whom  they  will  look  for  con- 
tracts. They  will  hear  some  practical  papers 
read'  by  prominent  contractors.  The  Govern- 
ment exhibit,  according  to  an  announcement 
just  made  by  Logan  Waller  Page,  Director  of 
the  United  States  Office  of  Public  Roads  and 
active  President  of  the  American  Road  Con- 
gress, will  have  a  complete  exhibit  on  the  Mil- 
lion Dollar  Pier  which  will  contain  models  of 
all  the  various  types  of  roads.  The  highway 
departments  of  all  the  states  in  the  Union  will 
be  represented  at  the  congress  and  there  will 
be  a  comparative  analysis  of  the  contract  and 
force  account  system  in  road  construction. 
Papers  will  also  be  read  on  the  relation  of  the 
contractor  to  the  public  official.  The  site 
chosen  for  the  American  Road  Congress, 
which  marks  the  consolidation  of  the  conven- 
tion interests  of  the  .-Kmerican  .\ssociation  for 
Highw-ay  Improvement,  with  all  its  allied  or- 
ganizations ;  the  American  Automobile  Asso- 
ciation, with  all  its  affiliated  clubs  and  asso- 
ciations; and  the  National  Association  of  Ma- 
chinery and  Material  Manufacturers,  will  un- 
doubtedly make  a  special  appeal  to  the  more 
than  100.000  officials  employed  throughout  the 
country  in  supervising  construction  or  main- 
tenance of  public  highways.  Many  have  writ- 
ten to  the  headquarters  of  the  American  Road 
Congress  in  the  Colorado  Bldg.  at  Washing- 
ton, to  say  that  they  intend  to  combine  busi- 
ness with  vacation  by  spending  the  week  be- 
ginning Sept.  30  at  the  sessions  of  the  con- 
gress. Automobile  tours  arc  being  arranged 
by  the  American  Automobile  Association  from 
all  sections  of  the  country  and  many  of  the 
legislators  and  other  officials  of  the  various 
states  intend  to  be  present.  The  principal  ad- 
dresses will  be  made  by  President  Taft  and 
Gov.  Woodrow  Wilson  of  New  Jersey. 


CATALOGUES 


Mathews  Gravity  Carriers  and  Auto- 
matic Elevators.— Paper,  10x7  ins.,  31  pp. 
Mathews  Gravity  Carrier  Co.,  Ellwood,  Pa. 

This  is  catalog  No.  6  devoted  to  box  and 
shingle  carriers,  roller  carriers,  double 
roller  barrel-  carriers,  double  roller  lumber 
carriers,  spiral  shoots,  automatic  inclinable 
elevators,  automatic  straight  lift  elevators 
and  friction  shoots.  Complete  illustrations, 
line  drawings  and  half-tones  are  given 

Catalog  No.  5,  7x10  ins.,  32  pp.  deals 
with  brick  carriers.  These  catalogs  are 
particularly   interesting   and   instructive. 

Electrical   Machinery.— Paper,   8xlOj4  ins. 

General   Electric  Co.,  Schenectadv    N    Y 

Bulletin  No.  4959,  28  pp.,  is  entitled  "The 
E  ectrical  Operation  of  Railroad  Shops." 
Ihe  bulletin  is  profusely  illustrated,  shows 
the  advantages  of  individual  drive  over 
group  drive,  and  illustrates  and  describes 
electrical  installations  in  some  of  the  im- 
portant railroad  shops  in  the  country 
Bulletin  No.  4960,  8  pp..  is  entitled 
Lightning    Arresters      for    Electric      Rail- 
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ways."  The  arresters  described  are  of  two 
types;  the  magnetic  blowout  and  the  alum- 
inum arrester.  The  type  to  be  used  de- 
pends upon  the  conditions  to  be  met,  and 
this   point  is   discussed   in   the  bulletin. 

Bulletin  No.  4953,  16  pp.,  is  entitled 
"Power  Transformers."  It  contains  infor- 
mation intended  to  assist  the  prospective 
customer  in  determining  the  type  of  trans- 
former best  suited   to   his   needs. 

Bulletin  No.  4963,  16  pp.,  is  entitled 
"Small  Direct  and  .Alternating  Current  Mo- 


tors Drawn  Shell  Type."  The  distinguish- 
ing feature  of  these  motors  is  the  field  con- 
struction, avoiding  the  use  of  the  usual  cast 
frame  work  outside  the  active  magnetic  mate- 
rial. These  motors  are  unusually  compact  and 
are  especially  designed  for  application  to 
various  small  machines  which  may  be  driv- 
en by  electric  power. 

Bulletin  No.  4966,  40  pp.,  is  entitled  "Hy- 
dro-Electric Power  Development."  Fol- 
lowing a  brief  description,  various  import- 
ant developments  of  this  nature  are  given — 


some  of  them  in  considerable  detail,  and 
the  bulletin  contains  numerous  illustrations 
of  both  station  and  line  construction. 

Bulletin  No.  4962,  24  pp.,  is  entitled 
"Electric  Power  in  the  Lumber  Industry." 
The  bulletin  contains  illustrations  of  in- 
stallations of  motors  used  in  connection 
with  various  branches  of  the  industry,  dis- 
cusses alternating  current  vs.  direct  cur- 
rent in  this  connection,  and  contains  de- 
scriptions of  several  important  electrical  in- 
stallations of  this  nature. 
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Alabama. 

The  Birminghatri  &  Southeastern  Ry.,  W. 
M.  Blount,  president.  Union  Springs,  Ala., 
is  reported  to  be  planning  to  let  additional 
grading  contracts  for  work  between  Eclectric 
and  Equality. 

The  City  Commissioners  of  Huntsville,  Ala., 
have  granted  a  new  franchise  to  the  Hunts- 
ville Railway,  Light  &  Power  Co.  to  extend 
for  a  period  of  30  years.  The  new  franchise 
was  granted  on  request  of  agents  of  the  .Ala- 
bama Power  &  Development  Co.,  which  is 
negotiating  for  the  purchase  of  the  Hunts- 
ville  Railway,   Light  &   Power   Co. 

The  City  Commissioners  of  Tuscaloosa, 
Ala.,  are  taking  steps  to  secure  the  construc- 
tion of  a  street  car  line  at  that  city.  The 
Tuscaloosa  Ice  &  Light  Co.  is  reported  to  be 
considering  building  such  a  line. 

The  Maryland  Coal  &  Coke  Co.,  Milton  H. 
Pies,  Secretary,  Birmingham,  Ala.,  is  to  de- 
velop 1,415  acres  of  coal  land  in  Walker 
county.  The  St.  Louis  &  San  Francisco  R.  R 
early  next  month  will  begin  the  construction 
of   a   li-mile   spur   to   the   property. 

Arizona. 

®MacArthur  Bros.  Co.,  Fisher  Bldg.,  Chi- 
cago, 111.,  has  been  awarded  the  contract 
for  constructing  the  Fort  Huachaca  Branch 
of  the  El  Paso  &  Southwestern  R.  R,  This 
branch  is  to  extend  from  Lewis  Springs,  Ariz., 
to  Fort  Huachaca,  Ariz.  The  contract  in- 
cludes 150,000  cu.  yds.  of  unclassified  e.vca- 
vation.  K.  E.  Deyo,  Lewis  Springs,  .Ariz- 
has  l^een  awarded  a  sub-contract  on  this  work. 

Arkansas. 

Judge  Jesse  McDonald,  St.  Louis,  Mo.; 
George  L.  Sands,  Eureka  Springs,  Ark. ;  W.  S. 
Holt,  Little  Rock,  .Ark.,  receivers,  and  E.  M. 
Wise,  Eureka  Springs,  Ark.,  general  manager 
of  the  Missouri  &  North  Arkansas  R.  R.,  have 
under  consideration  Harrison,  Leslie  and  He- 
ber  Springs  as  sites  for  the  proposed  new 
shops. 

The  interests  of  the  McIntyre-]Mann  Timber 
Land  Co.  in  the  Pine  Bluff.  Sheridan  & 
Southern  R.  R.  have  been  purchased  by  E.  S. 
McCarty,  New  Madrid,  Mo.,  president  of  the 
St.  Louis  &  Missouri  Southern  R.  R.  ihe 
Pine  Bluff,  Sheridan  &  Southern  R.  R..  as 
projected,  is  to  e-xtend  from  Sheridan  to  Mon- 
ville,  15  miles,  and  work  has  been  started. 
The  new  owners  will  complete  the  road. 

It  is  believed  that  announcement  will  be 
made  shortly  of  the  sale  of  the  Fort  Smith, 
Subiaco  &  Eastern  R.  R.  to  the  Rock  Island. 
Negotiations  which  have  been  pending  for 
several  weeks  are  understood  to  have  reached 
such  a  stage  as  to  insure  their  consummation. 
The  Subiaco  road  runs  from  Paris  to  Sub.aco 
via  Scranton.  Recently  both  the  Subiaco  and 
Rock  Island  made  surveys  to  Dardanelle  to 
connect  with  the  Rock  island  at  that_  place. 
It  is  probable  that  as  soon  as  the  road  is  sold 
the  extension  to  Dardenelle  will  be  built  by 
the  Rock  Island  which  will  enter  Fort  Smith 
over  the  Arkansas  Central  tracks  connecting 
at  Paris. 

A  mass  meeting  has  been  held  at  fort 
Smith,  Ark.,  to  take  steps  to  induce  the  St. 
Louis   &    Iron    Mountain   R.    R.   to    build    its 


projected      extension      from      Greenwood     to 
Gurdon. 

California. 

The  Atchison,  Topeka  &  Santa  Fe  System 
has  completed  surveys  for  the  cut  off  on  top 
of  the  San  Bernardino  mountains  and  the 
construction  work  will  commence  shortly.  The 
new  line  is  between  Cajon  and  Summit  sta- 
tions in  Cajon  pass  and  will  be  eight  miles 
in  length.  Two  tunnels  must  be  built  on  the 
new  line.  The  line  will  be  double  tracked. 
The  double  track  line  from  San  Bernardino 
to  Keenebrook,  a  distance  of  twelve  miles, 
has  been   completed. 

The  Modesto-Empire  Traction  Co.,  T.  K. 
Beard,  President,  Modesto,  is  considering  ex- 
tending its  line  to  Ceres. 

Colorado. 

Surveys  are  about  completed  for  the  proj- 
ected 9-mile  line  of  the  Manitou  &  Stratton 
Park  Ry.,  and  negotiations  are  in  progress  for 
securing  the  capital  for  construction.  This 
is  to  be  a  scenic  line  its  route  running  along 
the  mountain  side.  Construction  contracts  are 
to  be  let  in  October.  A.  O.  Maltby,  Manitou, 
Colo.,  is  Chief  Engineer;  F.  L.  Dana,  Colo- 
rado Springs,  Colo.,  is  President. 

It  is  reported  that  the  Denver,  Northwest- 
ern &  Pacific  Ry.  will  soon  pass  into  the 
control  of  Newman  Erb,  head  of  the  Hawlcy 
system  of  railroads,  and  his  eastern  asso- 
ciates. It  is  probable  that  if  these  men  acquire 
the  road,  the  long  projected  extension  to  Salt 
Lake  City  will  be  built  at  once. 

Minor  improvements  to  cost  about  $l,0<iit,- 
000  have  been  authorized  for  the  Denver  & 
Rio  Grande  R.  R.,  J.  G.  Gwyn,  Chief  Engineer, 
Denver.  These  will  consist  principally  in  the 
substitution  of  steel  and  concrete  bridges  for 
wooden  structures;  concrete  arches  in  place 
of  culverts;  filling  up  of  high  trestles  on 
branch  lines,  ballasting  the  desert  portion  of 
the  main  line  between  Westwater  and  Cisco, 
Utah ;  improving  and  making  the  necessary 
grade  rectifications  between  Riverside  and 
Malta  on  the  Second  division  in  Colorado ; 
the  construction  of  a  number  of  new  passing 
tracks  in  Colorado  and  LUah ;  installation  of 
new  track  scales  and  coal  chutes  at  a  num- 
ber of  places;  purchase  of  new  shop  tools  for 
the  shops  at  Denver,  Pueblo,  Grand  Junction, 
Salt  Lake  City  and  other  division  points. 

Florida. 

.A  citizen's  committee  has  been  appointed 
at  Hilliard,  Fla.,  to  consider  a  project  for  con- 
structing an  electric  railway  from  Waycross. 
Ga.,  through  Folkston,  Hilliard,  Callahan  and 
into   Jacksonville. 

Georgia. 

The  executive  committee  of  the  Chamber  of 
Commerce  of  .Atlanta,  Ga.,  has  adopted  resolu- 
tions indorsing  the  proposition  of  the  .Atlantic, 
Waycross  and  St.  Mary's  R.  R.  to  extend  the 
line  through  the  heart  of  Georgia  into  .Atlanta. 
It  is  proposed  to  build  to  Waycross,  then  to 
Fort  Valley,  and  subsequently  into  .Atlanta, 
thus  giving  a  direct  and  short  line  route  to 
southeast  Georgia  and  Florida,  and  to  the 
fruit  countrv.  Right  of  way  has  actually  been 
secured  as  far  as  Fort  Valley,  and  it  is  hoped 
that  work  can  begin  before  many  months  have 


elapsed.  The  Atlantic,  Waycross  &  Northern 
R.  R.  at  present  operates  an  11  mile  line  from 
St.  Mary's.  L.  Johnson,  St.  Mary's,  Ga.,  is 
President,  and  D.  C.  Edwards,  Waycross,  Ga., 
is  Chief   Engineer. 

Illinois. 

Surveyors  for  the  proposed  railway  from 
Metropolis,  111.,  to  Hickman,  Ky.,  have  com- 
pleted preliminary  lines  over  the  entire  route. 
The  locating  party  started  at  Clinton,  Ky..  and 
is  coming  toward  Hickman.  It  is  rumored 
that  the  Chicago,  Burlington  &  Quincy  is  in- 
terested in  the  movement. 

The  General  Railroad  Construction  Co., 
Rock  Island,  111.,  has  filed  articles  of  incor- 
poration with  the  Secretary  of  State,  Spring- 
field, III.,  with  a  capital  stock  of  $20,000.  The 
incorporators  are  P.  T.  Walsh,  Davenport,  la. ; 
H.  C.  Kahl  and  M.  E.  Fitzgerald. 

Construction  work  is  reported  underway  on 
a  20-mile  railroad  from  Hardin  to  Eldred,  111., 
for  Robert  Clark  of  Peoria,  111. 

There  are  some  prospects  that  the  St.  Louis 
&  St.  Libory  R.  R.  project  may  be  revived 
and  the  road  completed.  A  considerable 
amount  of  grading  work  on  this  line  was  done 
several  years  ago.  It  is  now  reported  that 
.Attorney  M.  W.  Borders,  200  S.  La  Salle  St., 
Chicago,  111.,  who  is  associated  with  other  Chi- 
cago parties  in  the  ownership  of  thousands  of 
acres  of  coal  along  the  projected  route,  has 
obtained  an  option  on  the  right  of  way  so  far 
purchased  for  the  railroad,  and  if  he  is  suc- 
cessful in  his  plans  he  will  build  the  proposed 
line. 

Surveys  are  underway  for  securing  an  out- 
let from  Macomb  for  the  proposed  St.  Louis, 
Macomb  &  Northern  R.  R..  of  which  E.  L. 
Tobie,  j\Iacomb,  is  the  promoter. 

Receiver  Frank  L.  Butler,  305  Belle  St., 
Alton,  111.,  has  been  granted  permission  to 
issue  $150,000  of  receiver's  certificates  for  the 
completion  of  the  interurban  line  of  the  .Alton, 
Jacksonville  &  Peoria  Ry.  It  is  reported  that 
contracts  have  already  been  let. 

Indiana. 

®The  Co-Operative  Construction  Q\^.,  Ma- 
jestic Bldg.,  Chicago,  111,,  has  the  contract  for 
constructing  the  proposed  line  of  the  Gary  & 
Interurban  Ry.  from  Gary  to  Indiana  Harbor, 
Hammond  and   East  Chicago. 

The  Pennsylvania  R.  R.  has  been  planning 
a  number  of  improvements  at  Marion,  Ind. 
It  is  possible  that  work  may  be  started  next 
month  on  the  construction  of  an  underpass 
across  the  double  tracks  from  the  Marion 
station. 

Iowa. 

®SaniueI  M.  Green,  1225  Wells  Bldg,.  Mil- 
waukee, Wis.,  has  about  230,000  cu.  yds.  of 
work  on  his  C,  M.  &  St.  P.  Ry.  contract 
which  he  will  sublet  to  a  good  party  with 
first-class  steam  shovel  outfit.  Mr.  Green's 
contract  is  located  betvieen  Dedhain  and 
Templcton,  la.,  and  includes  fiOO.OOO  CU,  yds. 
of  earth  excavation. 

The  Mason  City  &  Osage  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000 
and  proposes  to  build  a  line  from  Mason  City 
through  Cerro  Gordo,  Worth  and  Mitchell 
Counties,  in  a  northeasterly  direction.  Frank 
O'Connor,  New   Hamptim.   la,,  is  president. 


4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Kansas. 

®H.  L.  Miles,  Wichita,  Kan.,  has  been 
awarded  a  contract  by  the  .\tchison,  Topeka  & 
Santa  Fc  Ry.  for  lowering  grade  on  the  W  ich- 
ita  &  Western  Division.  .  c-     . 

It  IS  rumored  that  the  Rock  Island  System 
is  about  to  revive  the  old  Gulf  &  Northwestern 
project  and  build  a  branch  Ime  from  Liberal, 
Kan.,  northwest  through  Hugoton.  However, 
nothing  definite  has  been  heard  up  to  date. 
Kentucky. 

Business  men  of  Wluttcy  City  and  Stearns 
are  considering  organizing  a  company  to  con- 
struct a  trolley  line  between  these  two  towns. 
The  Stearns  Coal  Co.  already  operates  a  large 
electric  plant  at  Stearns,  which  supplies  power 
for  tram  cars  in  their  different  mines,  and  it 
is  estimated  that  this  plant  is  sufficient  for  the 
needs  of  the  proposed  electric  line. 
Louisiana. 

It  is  now  stated  that  the  Lake  Arthur,  Jen- 
nings &  Northern  R.  R..  which  has  been  com- 
pleted between  New  Iberia  and  Jeanette,  will 
be  operated  bv  electrical  power,  furnished  by 
a  central  plant  to  be  located  in  Jennings  at  a 
cost  of  $-'50,000.  Sol  Wexler.  vice  president 
of  the  Whitney-Central  Bank,  of  New  Or- 
leans,   La.,   is    interested. 

Plans  are  being  perfected  for  passenger  sta- 
tions at  New  Iberia,  Jeanerette  and  Franklin, 
La.,  bv  the  Iberia,  St.  Mary  &  Eastern  R.  R. 
The  buildings  will  be  of  concrete  and  stucco 
construction,  with  tile  roofs.  Henry  J.  Cox, 
New  Iberia,  La.,  is  Principal  Assistant  En- 
gineer. 

The  Trans-Mississippi  Terminal  Co.  has 
been  organized  for  the  purpose  of  building 
the  projected  terminal  in  New  Orleans  for 
the  Te.xas  &  Pacific  Ry.  The  directors  of 
the  terminal  company  include  T.  J.  Freeman, 
Dallas,  Tex.,  vice-president  of  the  Texas  & 
Pacific;  N.  G.  Pearsall,  New  Orleans,  divi- 
sion superintendent  of  the  T.  &  P.  Ry. 

Maine. 
The  Uruguay  Railroad  Co.  has  been  incor- 
porated at  Portland,  Me.,  with  a  capital  stock 
of  $-2o,000,000  for  the  construction,  mainte- 
nance and  operation  of  railroads  in  South 
.-Vmerica.  A.  F.  Jones  is  President;  A.  A. 
Richards,  Portland.  Me.,  is  Treasurer. 

Massachusetts. 

The  Berkshire  Street  Ry.  Co.,  Pittsfield, 
Mass.,  has  filed  a  petition  with  the  State  Rail- 
road Commission  asking  for  an  extension  till 
Jan.  1,  1914,  of  the  time  for  the  completion  of 
the  construction  of  the  new  lines  required  by 
the  act  of  UUO. 

.A  report  from  Boston  states  that  a  definite 
decision  has  been  reached  by  the  New  York, 
New  Haven  &  Hartford  R.  R.,  to  electrify  and 
four  track  its  Boston  &  Providence  line.  It 
is  stated  that  work  is  to  be  started  this  fall 
and  that  the  improvements  will  cost  between 
$6,.50(i,000  and  $7,000,000.  This  will  be  the 
first  actual  piece  of  electrification  of  a  steam 
railroad  out  of  Boston,  and  will  involve  some 
42  miles  of  the  main  line  of  the  New  Haven 
road,  which,  on  the  other  end,  is  now  being 
electrified  between  New  Haven  and  New 
York.  At  present  the  only  substantial  four- 
tracked  stretches  on  the  Providence  division 
are  between  Boston  and  Readville  and  in  At- 
tleboro.  Besides  the  laying  of  two  additional 
tracks  and  the  abolition  of  remaining  grade 
crossings  throughout  the  division,  another  im- 
provement likely  to  be  effected  will  be  a  reduc- 
tion of  the  Sharon  Hill  grade.  This  two- 
mile  incline  exceeds  .3  per  cent.  Electrification 
will  W  with  overhead  trolley  and  single-phase 
riltrrii..tnig  current.  corre>pr,nding  tn  the  type 
emi'l-.MiI  on  the  New  York  end.  The  Boston 
&  Providence  Corporation  itself  has  no  coal- 
handling  facilities  on  ihe  Boston  waterfront, 
and  in  view  of  the  fact  that  it  has  been  de- 
termined to  be  practicable  to  operate  with  a 
single  generating  plant,  none  will  be  erected 
at  this  end  and  one  great  pr wcr  house  to  sup- 
ply the  current  fr,r  running  both  .'^outh-bouiid 
and  north-bound  trains  will  be  put  up  at 
Providence.     W.    S.    .Murr.-iv,     New     Haven 


Conn.,  is  Electrical  Engineer  of  the  New  York, 
New  Haven  &  Hartford  R.  R.;  Edw.  Gagel, 
New  Haven,  is  Chief  Engineer. 
Michigan. 
Receivers  of  the  Wabash  Ry.-have  author- 
ized the  erection  of  a  round  house  at  Uelray, 
Mich.,  to  replace  the  present  structure.  Ihe 
new  building  will  have  20  stalls  and  all  appur- 
tenances of  a  modern  locomotive  house,  f. 
A.  DeLano,  Western  Union  Bldg.,  Chicago, 
ili..  is  one  of  the  receivers. 

Surveys  have  been  started  in  Alpena  tor 
the  terminal  for  the  Boyne  City,  Gaylord  & 
Alpena  R.  R.,  which  is  to  be  extended  to  that 
place  from  Gaylord.  The  projected  route  is 
from  Alpena  southwest  to  Beaver  Lake,  thence 
northwest  to  Atlanta,  the  county  seat  of  Mont- 
morency, and  west  to  Gaylord.  W.  H.  White, 
Boyne,  Mich.,  is  President. 
Minnesota. 
OMorris,  Sheppard  &  Dougherty,  801  Globe 
Bldg.,  St.  Paul,  Minn.,  have  been  awarded  a 
contract  bv  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.  for  12  miles  of  double  track  work  west 
of  Montevideo,  Minn. 

Mississippi. 
Work  is  well  along  and  it  is  now  expected 
that  the  C-mile  extension  of  the  Liberty- White 
R.  R..  from  Harveytown,  Miss.,  to  Tylertown, 
will  be  completed  by  Sept.  15. 

The  Alabama  &  Vicksburg  Ry.  (Queen  & 
Crescent  Route,  C.  Dougherty,  Chief  Engi- 
neer, Cincinnati,  O.)  is  acquiring  right-of-way 
for  the  purpose  of  double-tracking  its  road 
through  the  city  of  Jackson.  Similar  activity, 
it  is  stated,  is  under  way  at  Vicksburg,  and 
the  ultimate  plan  of  the  company  is  to  have  a 
double-track  from  Meridian  to  Vicksburg, 
work  on  this  improvement  to  be  started  with- 
in the  ne.xt  year. 

Missouri. 
The  St.  Louis  &  Western  Traction  Co.  has 
filed  its  articles  of  incorporation  and  pro- 
poses to  build  an  electric  railroad  through 
St.  Louis  County  from  the  southwest  corner 
of  Forest  Park,  almost  directly  west  through 
the  county  to  a  point  on  the  Missouri  River 
opposite  Weldon  Springs,  in  St.  Charles 
County,  a  distance  of  25  miles.  The  route 
runs  westward  through  West  End  Heights 
and  Brentwood,  north  of  Webster  Groves, 
Glendale,  Kirkwood,  Avondale  and  Des  Peres 
to  V^alley  Park,  to  Manchester,  Ballwin  and 
Ellisville,  and  then  in  a  northwesterly  direc- 
tion to  the  Missouri  River,  opposite  Weldon 
Springs.  The  company  is  understood  to  have 
acquired  all  right  of  way  and  property  of  the 
St.  Louis,  Webster  &  Valley  R.  R.,  which  has 
been  graded  as  far  as  Kirkwood.  The  capital 
stock  of  the  St.  Louis  &  Western  Traction 
Co.  is  $.300,000.  J.  D.  Houseman,  St.  Louis, 
Mo.,  is  the  promoter.  The  other  incorporators 
are  Powell  Johnson,  Richard  K.  Papin,  John 
Brennan,  Jr.,  Matthew  T.  Chestnut,  W'illiam 
R.  Harrison  and  Charles  F.  Redman. 

Harvey  O.  Garst,  City  Engineer,  Cainsville, 
Mo.:  Cecil  Watkins,  ex-County  Surveyor;  V. 
O.  Hobbs  and  Lester  Kackley  have  completed 
surveys  for  the  construction  of  the  proposed 
new  railroad  from  Cainsville  to  Chillicothe, 
Mo.,  mentioned  in  our  last  issue. 

Montana. 

The  Great  Northern  Ry.  is  reported  to  be 
contemplating  the  immediate  construction  of 
a  spur  line  from  Stanford  into  the  Everson 
country.  The  work  would  be  light  as  a  water 
grade  could  be  followed  for  almost  the  entire 
distance. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
hjs  opened  camps  for  the  commencement  of 
work  on  the  bridges  and  concrete  culverts  for 
the  new  Great  Falls-Lcwiston  line.  F.  J. 
Herlihy,  Lewistown,  Mont..  .■\ssist;int  Engi- 
neer, is  in  charge  of  all  the  concrete  work 
for  the  new  line. 

The  Chicago,  Milwaukee  &  St.  Paul  has 
ordered  that  24  miles  of  track  from  Lewistown 
eastward  on  the  Grass  Range  route  be  com- 
pleted at  once.  This  piece  of  road  wm  graded 
some  time  ago. 


Nebraska. 
The  Hastings  &  Northwestern  R.  R.  Co. 
has  filed  its  articles  of  incorporation  and  will 
construct  a  30-mile  line  from  Hastings,  Neb.,. 
to  Gibbon,  and  connecting  the  St.  Joseph  & 
Grand  Island  R.  R.  with  the  main  line  of 
the  Union  Pacific.  This  is  a  Union  Pacific- 
project,  and  the  new  road  is  intended  as  a 
cut-off  from  St.  Louis  and  Kansas  City  to- 
the  Pacific.  It  is  understood  that  work  will 
begin  at  once.  R.  L.  Huntley,  Omaha,  Neb.,, 
is  chief  engineer  of  the  Union  Pacific. 
Nevada. 
®The  Utah  Construction  Co.,  Ogden,  Utah,, 
has  been  awarded  the  contract  for  grade  re- 
duction work  on  the  Western  Pacific  at  .-Ar- 
nolds Loop  just  west  of  Proctor,  Nev. 

The  W'innemucca  Northern  Railroad  Co. 
has  been  incorporated  to  construct  a  railroad 
from  Winnemucca,  Nev.,  along  the  Little 
Humboldt  to  Paradise  Valley,  through  the 
Quinn  River  country  to  McDermitt.  Thomas- 
Nelson  is  President;  C.  E.  Haviland,  Vice 
President;  Edward  Reinhart,  Treasurer;  H. 
Warren,  Attorney;  E.  R.  Place,  General 
Manager. 

New  York. 
The  Svracuse,  Lake  Shore  &  Northern  R. 
R,  (electric)  500  O.  C.  S.  Bank  Bldg.,  Syra- 
cuse, N  Y.  has  been  authorized  to  increase 
its  capital  stock  from  $1,000,000  to  $1,500,000. 
The  Public  Service  Commission  for  the  First 
District,  New  York  City,  during  the  last  week 
executed  two  contracts  for  the  construction. 
of  additional  sections  of  the  Lexington  .Ave- 
nue Subway.  These  contracts  were  for  Sec- 
tion 2-A  and  Section  14.  Section  2-.\  em- 
braces the  Canal  St.  station  on  the  Broadway 
part  of  the  Lexington  Ave.  route,  and  Section 
14  consists  almost  entirely  of  the  tunnels  un- 
der the  Hudson  River  to  carry  the  new  sub- 
way from  Manhattan  into  The  Bronx.  These 
tunnels  will  be  four  steel  tubes  laid  in  con- 
crete. The  contractor  for  Section  2-A  is  the 
O'Rourke  Engineering  Construction  Co.,  345 
5th  Ave.,  New  York  City,  whose  bid  was 
$912,351.  The  contractors  for  Section  14  are 
Arthur  McMullen,  New  York  City,  and  Olaf 
Hoff,  whose  bid  was  $3,775.  There  are  now  12 
of  the  16  sections  of  the  Lexington  .Avenue 
Subway  under  contract,  or  8  miles  of  4-track 
underground  railroad  out  of  the  12  miles 
planned.  The  total  of  all  sections  is  $;35,.521,- 
291.19,  and  3,280  men  are  employed.  Contrac- 
tors on  the  Fourth  Avenue  Subway  in  Brook- 
lyn and  the  Centre  Street  Loop  in  Manhattan 
are  rushing  those  subways  toward  completion. 
With  these  two  subways  the  total  amount  of 
subway  work  now  under  contract  for  the  new 
system  is  $61,000,000.  Bids  on  Section  2-A 
were  opened  last  March  and  bids  on  Section 
14  were  opened  in  May. 

The  Manhattan  Bridge  Three  Cent  Line,  a 
company  organized  to  build  a  trolley  railroad 
from  Flatbush  and  Atlantic  Ave.,  Brooklyn, 
over  the  Manhattan  Bridge  and  through  the 
Borough  of  Manhattan  to  the  Hudson  River, 
has  applied  to  the  Public  Service  Commission 
for  permission  to  increase  its  capital  stock 
from  $-50,000  to  $1,000,000,  and  for  the  imme- 
diate issuance  of  $200,000  of  the  increased  cap- 
ital, to  be  used  in  assembling  the  road,  plant 
and  equipment.  The  Commission  W'ill  give  a 
hearing  on  the  application  on  Aug.  2.  The 
same  company  has  also  applied  for  the  Com- 
mission's approval  of  its  franchise,  granted' 
bv  the  Board  of  Estimate  and  Apportionment 
July  10,  1912.  A  hearing  on  this  application 
was  held  July  30. 

North  Carolina. 

®J.  Thomas  Bennett,  Charlotte,  N.  C,  has. 
been  aw-arded  the  contract  for  13  miles  of 
grading  for  the  interurban  line  of  the  Green- 
ville, Spartanburg  &  .Anderson  R.  R.,  a  sub- 
sidiary company  of  the  Piedmont  &  Northern 
lines  of  which  W^  S.  Lee,  Charlotte,  N.  C,  is 
Chief  Engineer.  The  contract  covers  about 
500,000  cu.  yds.  of  excavation  and  extends 
from  Spartanburg  to  a  point  near  Tucapaw. 
Contracts  are  to  be  let  for  21  miles  addi- 
tional. 


vindicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


July  31,  1912. 


ENGINEERING    &     CONTRACTING 


39 


The  Norfolk  Southern  R.  R.,  F.  L.  Nichol- 
son, Chief  Engineer,  Norfolk,  Va.,  is  reported 
to  be  planning  to  let  contracts  in  a  few  clays 
on  the  extension  toward  Charlotte.  The  con- 
tracts will  cover  the  section  of  line  beyond 
Troy. 

The  Greensboro,  Northern  &  Atlantic  Ry. 
Co.  has  been  organized  at  Greensboro.  It  is 
understood  that  the  company  is  a  combination 
of  the  plans  of  the  Greensboro,  Roxboro  & 
Norfolk  Ry.  Co.  and  the  Lynchburg,  Danville 
&  Carolina  Ry.  Co.,  the  first  of  which  pro- 
posed to  build  northeast  from  Greensboro  to 
Roxboro,  N.  C,  about  50  miles  and  the  latter 
from  Lynchburg  via  Danville,  Va.,  to  Burling- 
ton and  other  points  in  North  Carolina.  The 
plans  are  said  to  call  for  the  immediate  build- 
ing of  a  line  from  Greensboro  along  Haw- 
River  through  Guilford,  Alamance,  Chatham 
and  Lee  counties  to  a  connection  with  the  Sea- 
board Air  Line  and  the  Norfolk  Southern 
railroads.  .After  that  is  constructed  it  is  in- 
tended to  extend  to  Ro.xboro  and  Oxford, 
N.  C,  and  also  to  Danville  and  Lynchburg. 
Troy,  Amberst,  Va.,  is  President  and 
Fry,  Greensboro,   N.  C,  is  Vice  Presi- 
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contract  for  the  construction  of  the  Eugene- 
Coos  Bay  line  of  the  Southern  Pacific,  and  a 
force  of  men  is  already  clearing  the  right  of 
way  in  the  vicinity  of  North  Bend,  Ore.  C.  C. 
Tinkler,  General  Manager  of  the  contracting 
company,  will  have  headquarters  at  North 
Bend,  Ore. 

The  Southern  Pacific  Co.  has  commenced 
the  plans  for  the  complete  segregation  of  its 
electric  railroad  lines  in  Oregon  from  its 
steam  lines.  The  electric  lines  will  be  oper- 
ated under  the  name  of  the  Portland,  Eugene 
&  Eastern  system  with  Robert  Strahorn, 
Wells-Fargo  Bldg.,  Portland,  Ore.,  as  Man- 
ager. Mr.  Strahorn  will  have  direct  charge 
of  the  details  attending  the  electrification  of 
approximately  200  miles  of  existing  steam 
roads  and  the  construction  of  probably  100 
miles  of  additional  electric  road. 

Porter  Bros.,  Spokane,  Wash.,  have  begun 
the  establishment  of  construction  camps  be- 
tween Neoti  tunnel,  23  miles  west  of  Eugene, 
and  Acme  on  the  coast,  for  work  on  the  Noti- 
Gardiner  section  of  the  Eugene-Coos  Bay  line. 
Construction  material  is  to  be  taken  in  my  way 
of    Siuslaw   and   also   overland   from   Eugene. 

Construction  work  is  to  be  started  at  once 
on  the  Eugene-Monroe  section  of  the  Port- 
land, Eugene  &  Eastern  Ry.,  Robert  Strahorn, 
General  Manager,  Wells-Fargo  Bldg.,  Port- 
land. It  is  expected  that  with  favorable  con- 
ditions cars  will  be  running  from  Eugene  to 
Corvallis  within  60  days.  The  Portland,  Eu- 
gene &  Eastern's  original  survey  will  be  fol- 
lowed. 

Pennsylvania. 

The  Schuylkill  &  Lancaster  R.  R.  mentioned 
in  our  July  IT  issue,  is  not  a  Pennsylvania 
R.  R.  project.  It  is  to  be  an  entirely  inde- 
pendent venture.  .As  yet  the  names  of  the 
parties  backing  it  have  not  been  made  public. 
The  line  will  extend  from  a  connection  with 
the  Pennsylvania  at  Lancaster  to  South  Beth- 
lehem, a  distance  of  124  miles,  traversing  the 
counties  of  Berks,  Lancaster,  Northampton, 
Lehigh  and  Schuylkill.  The  road  will  have 
connections  with  the  Lehigh  &  New  England 
for  which  it  will  be  a  valuable  feeder,  the 
Pennsylvania  and  the   Lackawanna. 

The  Valley  Ry.  Co.  has  filed  an  application 
for  a  charter  and  will,  it  is  expected,  take 
over  the  Valley  Traction  Co.,  with  lines  be- 
tween Harrisburg  and  Carlisle  and  other 
towns  in  the  Cumberland  Valley.  Senator 
William  C.  Sproul  of  Chester  is  said  to  be 
back  of  the  new  company.  The  directors  are 
William  I.  Schaffer,  Chester;  FeUon  Bent, 
Havorford;  E.  Pusey  Passmore.  Philadelphia, 
and  John  B.  Hannam,  Jr.,  and  John  J.  Stet- 
ser,  Chester.  The  charter  gives  the  company 
permission  to  operate  its  lines  in  Cumber- 
land and  Dauphin   Counties. 

South   Dakota. 

The  Chicag<i,  Milwaukee  &  Puget  Sound 
Ry.,  which  is  double  tracking  its  line  between 
.Aberdeen  and  the  Twin  Cities,  will  early  next 
spring,  it  is  said,  take  up  th<.'  double  tracking 
of  the  road  from  Aberdeer  to  Mohridge,  S. 
Dak.  No  official  information  has  as  yet  been 
received  in  regard  to  the  rumor. 

Texas. 

It  has  been  announced  by  Julni  G.  Wright, 
who  Iias  the  coiitract  for  piling  work  on  the 
Paris  &  Alt.  Pleasant  Railroad,  that  grading 
contractors  will  be  at  Sulplnir  within  a  short 
time. 

The  Kansas  City,  Mexico  &  Orient  Ry.  will, 
it  is  said,  start  work  at  once  on  the  extension 
of  the  line  from  Granada  to  Fort  Stockton, 
Tex.  Representatives  of  the  company  are  al- 
ready organizing  crews  and  arranging  for  sup- 
plies. N.  J.  O'Brien,  Sweetwater,  Tex.,  is 
General  Manager. 

Tne  engineering  crew  of  the  Quanali.  .Acme 
&  Pacific  (Frisco)  h^s  already  started  location 
surveys  on  the  route  west  of  Paducah,  Tex., 
providing  a  main  line  to  El  Paso  and  the 
Pacific  Coast.  C.  K.  Ensminger,  Quanah,  Tex.. 
is  (iencral  Manager. 

J.  II.  Lyons.  San  Benito,  representing  the 
San  Benito  &  Rio  Grande  Ry..  recently  con- 
ferred with  the  oflicers  of  the  Rio  Grande  City 


North  Dakota. 

®.A.  B.  Cook  &  Co.,  5.j7  Gilfillan  Bldg.,  St. 
Paul,  Minn.,  have  a  contract  from  the  North- 
ern Pacific  R.  R.  for  grading  from  Stanton 
west  34%  miles. 

Ohio. 

The  City  Council  of  Mansfield,  O.,  will  take 
up  for  consideration  at  a  meeting  Aug.  G  the 
proposition  of  the  Pennsylvania  R.  R.  to 
eliminate  the  grade  crossings  in  the  city  by  the 
construction  of  subways.  The  railroad,  ac- 
cording to  preliminary  plans,  estimates  the  cost 
at  about  $147,000,  of  which  they  will  pay  65 
per  cent  and  the  city  and  street  paying  the  re- 
maining 35  per  cent.  E.  A.  Merkel  is  City 
Engineer. 

The  Scioto  Valley  Coal  Co.,  15  North  Cen- 
ter St.,  Springfield,  O.,  incorporated  recently 
with  a  capital  stock  of  $10,OmO,  has  leased  coal 
land  in  Pike  County  and  will  construct  a  spur 
to  connect  with  the  Detroit,  Toledo  &  fronton 
Ry.  T.  V.  Coon  and  H.  C.  Smith  are  inter- 
ested. 

A  project  is  under  consideration  for  the 
construction  of  an  interurban  line  from  Nor- 
wood to  Middletown,  via  Reading,  Sharon, 
West  Chester  and  Monroe.  .About  $5,000  is 
reported  to  have  been  raised  by  people  along 
the  route  for  the  surveys.  Guy  W.  iMallow, 
an  attorney  of  Cincinnati,  O.,  is  interested. 

Oklahoma. 

Engineers  are  at  work  about  10  miles  east 
of  Gushing.  Okla.,  surveying  a  line  eastward, 
and  it  is  believed  that  the  Santa  Fe  is  pre- 
paring to  build  a  connection  with  their  Coffey- 
ville  branch,  using  the  Frisco  bridge  over  the 
.Arkansas  River. 

The  project  for  the  construction  of  an  in- 
terurban line  from  Sulphur  to  Denison,  Tex., 
is  reported  to  have  been  financed.  This  line  is 
to  run  east  from  Sulphur  through  Mill  Creek, 
Tishomingo  and  Madill,  paralleling  the  Frisco 
to  the  crossing  of  Red  River  at  the  old  wagon 
bridge,  and  then  following  state  road  into 
Denison.  The  plans  include  the  construction 
of  a  modern  power  house  at  Tishomingo, 
where  good  water  power  can  be  obtained  by 
dammino-  the  Blue  and  Pennington  Rivers.  J. 
G.  Buchannon,  Ada,  Okla.,  is  the  promoter. 

Oregon. 

Bates  &  Rogers  Construction  Co.,  Old  Col- 
ony Bldg.,  Chicago,  111.,  who  have  the  contract 
for  the  concrete  bridge  work  on  the  Coos  Bay- 
Eugene  line  of  the  Southern  Pacific  Ry.,  have 
started  work  on  the  first  bridge  out  of  Eugene, 
Ore.,  and  established  a  camp  at  Coyote  Creek. 

H.  H.  Skewes,  representative  of  Stanger  & 
Co.,  St.  Louis,  Mo.,  has  submitted  a  proposi- 
tion to  the  city  of  Prinevillc,  Ore,,  offering  to 
construct  a  railroad  to  Motolius  for  a  bonus 
of  $10u,(lOO. 

Camp  No.  1,  7  miles  north  of  North  Bend, 
Ore.,  has  been  established  by  Mc.Arthur  Bros. 
&   Perks   Co.,   New  York  City,  who  have  the 
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Commercial  Club  in  regard  to  right  of  way. 
It  is  understood  that  right  of  way  from  Sam 
Fordyce  to  Rio  Grande  City  has  been  secured 
and  that  construction  work  will  be  started  at 
an  early  date. 

.All  negotiations  are  reported  to  have  been 
completed  by  Texas  Gulf  &  Northern  Ry.  Co. 
for  the  construction  of  the  line  from  Tucum- 
cari,  N.  Mex.,  through  Texas  to  San  .Antonio, 
Tex.  J.  A.  Underwood,  President;  W.  N. 
Sadler,  Amarillo,  Tex.,  Vice  President ;  M.  C. 
Lemaster,  Secretary  anil  General  Manager. 

It  has  been  announced  that  the  "Orphan 
Line"  from  Trinity  to  Colmesneil  of  the  Mis- 
souri, Kansas  &  Texas,  will  be  extended  in 
both  directions.  The  road  will  be  built  from 
Trinity  to  Waco,  connecting  w-ith  the  main 
line,  about  120  miles  and  from  Colmesneil  to 
Beaumont  about  60  miles.  .A.  M.  Acheson, 
Dallas,  Tex.,  is  1-lngincer. 

Texas. 

The  Rio  Grande  Valley  Traction  Co.  has 
been  chartered  with  a  capital  stock  of  $300,000 
and  proposes  to  build  a  line  about  16  miles 
long,  from  El  Paso  to  Socorro.  The  directors 
of  the  company  include  M.  M.  Phinney,  147 
Milk  St.,  Boston,  Mass.,  president  of  the  EI 
Paso  Electric  Co.,  and  David  Daly,  Hoiiston, 
Tex.,  manager  of  the  Houston  Electric  Co. 
The  new  company  is  a  Stone  &  Webster  pro- 
ject. 

Washington. 

Surveys  have  been  completed  for  the  Hock- 
inson-Sifton  extension  of  the  electric  railway 
of  Washington-Oregon  Corporation,  Van- 
couver, Wash.,  and  it  is  expected  that  actual 
construction   work   will  be   started  at  once. 

It  has  been  announced  that  the  Toppenish, 
Fort  Simcoe  &  Western  R.  R.  will  be  ex- 
tended this  year  across  the  entire  irrigated 
portion  of  the  Yakima  Indian  Reservation,  a 
distance  of  11  miles. 

It  is  reported  at  Troutlake,  Wash.,  that 
Porter  Bros.,  railroad  contractors,  Spokane, 
Wash.,  have  engineers  in  the  field  surveying  a 
line  up  the  south  side  of  the  White  Salmon 
River  from  Underwood,  and  that  a  line  will 
probablv  be  built  connecting  with  the  North 
Bank. 

Wisconsin. 

Preliminary  work  has  been  started  by  sur- 
veyors of  the  State  Railroad  Commission. 
which  agreed  to  reopen  the  Rose  St.  viaduct 
matter  upon  petition  of  the  citizens  in  that 
section  of  La  Crosse,  Wis.  The  crew  is  at 
/present  ascertaining  the  possibility  of  ele- 
vating the  railroad  tracks. 

Business  men  of  Superior,  Wis.,  are  taking 
steps  to  secure  a  franchise  for  a  car  line  ex- 
tension from  the  steel  plant  to  South  Superioi: 
and  thence  to  .AUoucz  and  Itasca.  If  tlie 
plan  is  found  to  be  feasible  a  company  may 
be  organized  to  build  the  road. 

Canada. 

oiThe  Canadian  Pacific  Ry.  on  July  1!' 
awarded  a  contract  to  J.  F.  Hewitson,  Port 
Arthur,  Qnt.,  for  the  construction  of  a  !>-mile 
section  of  the  proposed  double  track  line 
around  the  north  shore  of  I^ake  Superior,  con- 
necting its  double  lines  in  the  west  with  those 
in  the  east. 

Plans  arc  still  under  preparation  for  tfte 
new  Canadian  Northern  sliops  at  Port  Mann, 
the  Pacific  terminus.  It  is  said  that  the  orig- 
inal scheme  is  being  extended  and  that  the 
total  cost  of  the  shops  will  be  more  than  a 
million  dollars. 

The  Canadian  Government  has  given  up  the 
idea  of  piercing  a  tunnel  under  Cape  Diamond 
in  order  to  have  a  union  station  in  the  Palace 
Ward,  at  Quebec,  and  has  decided  to  build 
the  Transcontinental  terminals,  elevators  and 
car  ferry  service  on  the  water  front  together 
with  the  station,  on  the  old  site  of  trie  Cham- 
plain  Market.  The  tinnl  negotiations  lor  the 
acquirement  of  all  the  properties  to  he  utilized 
by  such  work  has  just  been  complated.  The 
extension  of  the  railway  from  Wolfe's  Cove 
right  down  to  the  east  end  of  Lampson's  Cove 
will  he  proceeded  with  inmicdiately.  G.  Grant, 
Ottawa,  Out.,  is  Chief  Engineer  of  the  Trans- 
continental Rv. 
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The  Grand  Trunk  Ry.  has  plans  well  along 
lor  n  new  union  station  at  Toronto.  The 
station  will  he  located  on  Front  St.,  between 
Bay  and  York  Sts.  It  will  have  a  frontage 
of  SOU  ft.,  and  a  depth,  including  trackage, 
of  o30  ft.,  giving  a  total  area  of  424,000  sq.  ft. 
There  will  be  ten  through  passenger  tracks, 
six  passenger  platforms,  and  .~ix  baggage  plat- 
forms. There  will  he  accommodation  in  the 
yards  for  300  car.";.  The  estimated  cost  of  the 
new  station  building  is  $"J..jOO,i lOO ;  the  cost  of 
alterations  to  existing  buildings  $.")0.00(i;  and 
the  cost  of  excavation,  track  ballasting,  filling, 
concrete-paving,  steel  work,  etc.,  $7,4-j0,000  : 
or  a  total  estimated  cost,  including  grade  sep- 
aration and  viaducts,  of  $10,000,000.    J.  R.  W. 


Ambrose,  Toronto,  Ont.,  is  Engineer  of  Grade 
Separation,    Grand   Trunk   Ry. 

The  (irand  Trunk  Ry.,  H.  R.  Sai?ord,  chief 
engineer,  Montreal,  Que.,  is  contemplating  the 
immediate  construction  of  its  new  line  from 
Port  Burvvell  to  London.  The  road  will  pass 
through  Calton,  Aylmer,  Belmont,  Mapleton 
and  across  Westminster  townshi])  to  London. 

It  is  likely  that  the  Canadian  Northern  Ry.. 
D.  H.  Hanna,  vice-president.  Toronto,  will 
take  action  in  the  near  future  on  awarding 
contracts  for  the  Toronto- Hamilton  section 
01  its  new  line  to  the  Niagara  frontier.  Route 
maps  are  completed  and  specifications  for 
bridge  work,  fills,  rock  cuts  and  such  like 
are  understood  to  be  complete. 


The  Alberta,  Peace  River  &  Eastern  Ry.  is 
projecting  the  construction  of  a  railroad  from 
Coutts  on  the  American  border  up  the  Porcu- 
pine Valley  to  the  east  end  of  Lesser  Slave 
Lake,  with  a  line  to  Demonlon,  .Mta.,  a  branch 
east  to  Hudson  Bay  and  west  British  Colum- 
bia, to  the  Pacific  Ocean. 

R.  P.  Wilson,  of  the  D.  &  M.  L.  S.,  is  re- 
ported to  be  at  Le  Pas,  Man.,  for  the  purpose 
of  subdividing  tlie  south  half  of  section  'il 
for  J.  D.  Mc.\rthur.  chief  contractor  of  the 
Huason  Bay  Ry.  The  material  yards  will  be 
located  across  the  southeast  quarter.  It  is 
e.xpected  that  200  men  will  be  at  work  in  that 
neighborhood  by  fall  in  the  yards  and  other- 
wise. 


B  R  I  D  GE  S  —  S  T  E  E  L     AND      CONCRETE 


California. 

4«Bids  will  be  received  until  10  a.  m.,  Aug. 
12,  by  Board  of  County  Supervisors,  Stock- 
ton, Cal..  for  the  ccnstruction  of  a  steel  bridge 
over  the  Mokclumne  River  rear  Victor. 

Plars  and  specifications  for  the  reinforced 
concrete  bridge  over  the  Lindo  Creek  at  the 
foot  of  Esplanade  in  Chico  have  been  sub- 
mitted to  the  Butte  Cmmty  Board  of  Super- 
risers,  Orovilli,  Cal.,  by  County  Er;gineer 
Polk.  The  cost  of  the  structure  is  estimated 
at  $17,1 00. 

Martin  Pclk.  Bu'te  Ccunty  surveyor.  Oro- 
ville,  Cal..  recently  held  a  conference  with  the 
sur\cyor  of  Colusa  County  in  regard  to  the 
constructicn  of  the  proposed  bridge  west  of 
Gridley,  ever  the  Butte  Creek. 

Plans  hav8  been  adopted  by  the  Board  of 
Si:pervisors,  Stockton,  Cal.,  for  the  erection 
f^'  1  ;teel  drawbridge  over  the  San  Joaquin 
River  west  of  Lathrop,  connecting  that  town 
with  Roberts   Island. 

Colorado. 

Among  the  improvements  contemplated  in 
the  immediate  future  by  the  Denver  &  Rio 
Grande  Ry..  is  the  substitution  of  steel  and 
concrete  bridges  for  wooden  structures,  con- 
crete arches  for  culverts,  and  fills  for  high 
trestles  on  branch  lines. 

Florida. 

©The  city  of  Tampa,  Fla.,  and  the  Edwards 
Construction  Co.  have  signed  a  contract  for 
the  construction  of  the  Lafavette  St.  bridge. 
the  price  being  $18(1,717.  Under  the  terms  of 
the  contract  the  bridge  must  be  completed  and 
turned  over  to  the  city  within  one  vear.  The 
bridgi   will   be  -lin   ft.   long  and  80  ft.   wide. 

It  was  announced  at  a  recent  meeting  of 
the  Hogan  St.  Improvement  .Association, 
Jacksonville.  Fla.,  that  plans  are  being  pre- 
pared for  the  erection  of  a  handsome  bridge 
over  Hogan's  Creek. 

Illinois. 

•I-Dids  will  be  received  until  2  p.  m.,  .Aug 
3,  by  \vdliam  .Annan,  Town  Clerk,  Union 
Grove.  III.,  for  the  construction  of  a  brick 
roadway  from  the  city  limits  in  Morrison  to 
the   L  nionville   bridge. 

+Bids  will  be  received  up  to  1  p.  m  Aug 
3,  at  the  Town  Hall.  Ilaniel,  111,,  for  the  con- 
struction of  a  reinforced  concrete  culvert  to 
be  built  between  the  towns  of  Hamel  and  I-t 
RussclIMadison  County.  L.  F.  Stciimian. 
Ttjwn  Clerk.  R.  F.  D.  No.  4,  Alhambra  111 
Joint  Iiringe.— Span.  8  ft.;  length  about  21  ft' 
Estimated  concrete,  about  23  7  cu  yds  •  re 
mforcing  steel.  3.nii0  lbs.  Nearest  railroad 
station.  Carpenter,  about  2  miles.  No  local 
concrete  materials  available.  Low  water  flow 
dry;  high  water  about  3  ft.  deep.  Stream 
hcd.  l)iack  loam.  Ivngineer's  estimate.  $:i.-)(i 
inio  [",  "^  completed  on  or  before  Nov  1 
l.»12.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  HighwaV  Com- 
raission,  which  may  be  seen  at  the  Town 
Clerk  s  office  or  may  he  obtained  upon  appli- 


cation  in   writing,    from   the    Illinois   Highway 
Commission,   Springfield,   111. 

^Bids  will  be  received  up  to  2  p.  ni..  Aug. 
12,  at  the  Court  Hou.;e.  .Albion.  111.,  for  the 
construction  of  one  reinforced  concrete  bridge 
to  be  .built  in  Road  District  No.  ti,  Edwards 
County.  .Arch  Smith,  County  Clerk,  Albion, 
111.  Unity  bridge. — Span,  22  ft.;  roadway.  Hi 
ft. ;  height  about  9  ft.  Estimated  concrete, 
i4.2  cu.  yds.;  reinforcing  steel,  4,6li0  lbs.  Near- 
est railroad  station,  Albion,  about  2%  miles. 
No  local  concrete  materials  available.  Pres- 
ent bridge,  wood,  18  ft.  span.  Green  timber 
may  be  cut  near  the  site  for  falsework.  Low 
water  flow  dry;  high  water  about  (i  ft.  deep. 
Excavation  to  be  carried  about  3  ft.  below 
stream  bed  in  clay.  Engineer's  estimate,  $000. 
Work  to  be  completed  on  or  before  Oct.  l."i, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highwav  Com- 
mission, which  may  be  seen  at  the'  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

•J'Bids  will  be  received  up  to  3  p.  m.,  .Aug. 
8,  at  the  Town  Hall,  Bethany,  111.,  for  the 
construction  of  two  reinforced  concrete 
bridges  to  be  built  in  Marrowbone  Township, 
Moultrie  County.  William  Stables.  Town 
Clerk,  Bethany,  111.  Crowder  bridge.— Span, 
111  ft.;  roadway,  20  ft.;  height  about  SI  ft. 
Estimated  concrete,  3-5.3  cu.  yds.;  reinforcing 
steel,  2.020  lbs.  Nearest  railroad  station, 
Bethany,  about  one  mile.  Present  bridge' 
wood,  10-ft.  span.  Low  water  flow  dry  hit^h 
water  about  4  ft.  deep.  Foundations  'to  be 
earned  about  3  ft.  below  stream  bed,  throut^h 
sandy  loam  to  clay.  Fruit  bridge.— Span  10 
ft. ;  roadway,  20  ft. ;  height  about  14  ft.  Esti- 
mated concrete,  00.8  cu.  vds. ;  reinforcing  steel 
o.!)21  lbs.  Nearest  railroad  station.  Bethany' 
about  %  mile.  Present  bridge.  17-ft  span 
wood.  Low  water  flow  dry;  high  water  about 
0  tt.  deep  Foundations  to  be  carried  through 
soft  sandy  loam  about  4%  ft.  to  hard  clay 
No  local  concrete  materials  available  Green 
timber  for  falsework  can  be  cut  near  each 
°;..;J«^  ''■•"Jp  sites.  Engineer's  estimate, 
o '?  t  im'^  ■}?  ^'^  completed  on  or  before 
Oct  1  !l!2.  More  detailed  information  can 
be  had  l;y  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  Hioh- 
way  Commission,  which  may  be  seen  at  the 
Town  Clerks  office  or  may  he  obtained  upon 
application  in  writing,  from  the  Illinois  HiU- 
way  Commission.  Springfield    III 

®The  contract  for  the  construction  of  two 
steel  bridges  with  cement  abutments  and 
floors  in  Ruyle  Township,  Jcrsev  County  has 
heen  let  to  the  Illinois  Steel  Bridge  Co.  ^fack- 
S'll^llorf  fr''  "^'  ^-  '■■  «">-'^'  Town 

HSip:iii:r;:^bLicStrc^ntS^( 

for    the    Wirth    bridge,    Ilelvctia    Tow  's^ 
Madison    County.    III.,    at    $(,;)!)       Bid 
opened  July  30. 

F^^I'!^''"'.■'f'"^"   ^["  ""^'   <^""struction   of   the 
Ernest  Smith,  Lamb  and  Ross  bridges  in  Ohio 


liip, 
were 


Township,  Bureau  County,  111.,  was  awarded 
July  23  to  H.  S.  Wetherell,  Morgan  Park, 
Chicago,  111.,  at  $2,2!.).5.  Other  bids  received 
were:  G.  .A.  Quinlan,  Chicago,  111.,  $2,583; 
Joliet  Bridge  &  Iron  Co.,  Joliet,  111.,  $2,390: 
B.  L.  Brom,  Manlius,  111.,  $2,47.5. 

®The  Illinois  Steel  Bridge  Co.,  Jackson- 
ville, III.,  on  July  10  was  awarded  the  con- 
tract at  $3, 1 2d  for  the  construction  of  the 
Knapp,  Bell,  Savage,  Jones  and  Blair  bridges 
in   Scott   County,  III. 

©Smith  Bros.,  Washington,  111.,  have  been 
awarded  the  contract  by  the  City  Council  for 
the  construction  of  the  concrete  bridge  on 
Peoria  St.,  at  $1,050. 

®The  Highway  Commissioners  of  Kicka- 
poo  Township  have  awarded  the  contract  for 
the  construction  of  a  bridge  over  Hoffman 
Run  in  Kickapoo  Township  to  ICdward 
Cooney,  Tremont,  111.  The  following  bids 
were  received  for  the  work :  Porter  Mc- 
Cully  Construction  Co..  Mackinaw,  111.,  $1,108; 
Burnham  &  Ives  Construction  Co.,  Blooming- 
ton,  111.,  $l,42ti;  Schmitt  Construction  Co., 
Peoria.  111..  $1.2.50;  T  Rail  Bridge  Co.,  Elm- 
wood.  111.,  $1,.524;  Martin  Malone,  Peoria,  111., 
Sl.ino;  Edward  Cooney,  Tremont,  111.,  $1,088; 
James  Andrews,  Peoria.  111.,  $1,570;  George  A. 
Quinland,  Cliicago,  IlL  $1,080;  Canterbury 
Bros.,  Peoria,  111.,  $l,44(i;  Harry  Jacobs, 
Peoria,   111.,  $1,089. 

©Smith  &  Eeall,  Charleston,  111.,  have  been 
awarded  the  contract  for  the  erection  of  seven 
small     reinforced    concrete    arch    bridges     at 

The  damage  suit  filed  by  the  Salem  Box  & 
Basket  Co.  of  Metropolis,  III.,  against  the 
Chicago,  Burlington  &  Quiiicy  R.  R.  has  been 
settled,  and  it  is  expected  that  actual  work 
will  be  taken  up  on  the  proposed  $3,000,000 
bridge   over   the   Ohio   River   at   that    place 

It  IS  believed  that  work  will  be  started  soon 
on  the  construction  of  the  proposed  new  con- 
crete arch  bridge  over  the  Kankakee  River 
at  Wilmmgton,  III.,  by  the  Chicago  &  Alton 
Ry.    H.  T.  Douglas  is  chief  engineer,  Chicago, 

The  Springfield,  Rochester  &  Clear  Lake 
Interuriian  Ry.  has  been  instructed  by  the 
State  Railroad  &  Warehouse  Commission  to 
rebuild  the  bridges  spanning  Sugar  Creek  and 
the  South  Fork  of  the  Sangamon  River  be- 
tween Springfield  and  Clear  Lake  J  E  Mel- 
ick  IS  president  of  the  railroad  and  F  G 
Ewald  m  consulting  engineer  of  the  commis- 

It  was  decided  at  a  conference  held  recently 
by  C.  S.  Harris  president  of  the  People's 
fraction  Co.,  Monmouth,  and  W  McCul- 
lough,  general  manager  of  the  Rock 'island 
Southern  Monmouth,  111.,  that  the  Rock  Isl- 
and Southern  build  a  wooden  bridge  <,ver  the 
P,  1  Co  line  at  the  junction.  This  structure 
will  be  of  temporary  nature,  to  be  replaced  by 
a  permanent  bridge  next  vear  l'""-eu  uj 


a.  m.,  .Aug. 


+  indicates  work  now  open  for  bids,    ©indicates  a  contract 


Indiana. 

tA*^^''!,^  '^''"  ''^  received  until   10 

Bl'uffIon"'^,H°f^f,"^  ^"""'>'  Commissioners, 
Rorf  r  •  f  ^?''  *•'''  "■^P-"''''  "•  '"-icke  across 
Rock  Creek  ditch  one  mile  north  and  50  rods 

let  recently. 


July  31,  1912. 
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cast   of   Lilierty   Center.   L.   A.   Williamson   is 
Cuuntv  Auditor. 

•J«lluls  will  be  received  until  10  a.  ni.,  Aug. 
J<,  by  Board  of  Laporte  County  Commission- 
ers, Laporte,  Ind.,  for  the  reconstruction  of 
the  protection  pier  of  the  Sixth  St.  bridge  in 
Michigan  City.  F.  A.  Hausheer  is  County 
.•\uditor. 

Iowa. 

©Board  of  Carroll  County  Supervisors,  Car- 
roll, la.,  has  awarded  contracts  for  the  con- 
struction of  concrete  bridges  and  culverts  as 
follows:  Standard  Bridge  Co.,  Omaha,  Neb., 
the  following  contracts:  38-ft.  deck  girder^ 
■2^ '2  miles  northeast  of  Manning;  S  by  8  con- 
crete culvert,  4  miles  northeast  of  Manning; 
4  by  ti  concrete  culvert,  4  miles  southeast  of 
Malbur;  12  by  6  box  culvert,  'SV-2  miles  south- 
east of  Halbur;  6  by  ti  culvert,  iy2  miles  west 
of  Arcadia;  G  by  5  culvert,  2  miles  northeast 
of  Manning.  Ward  &  Weighton  of  Audubon 
got  contracts  for  20  by  8  arch  bridge,  near 
Stringtown,  Carroll;  18-ft.  slab  bridge,  2V2 
miles  northeast  of  Coon  Rapids ;  10-ft.  slab 
bridge,  4V:i  miles  northwest  of  Carroll,  and 
two  ijox  culverts.  Truesdell  Bros,  of  Glidden 
got  the  contract  for  building  three  box  cul- 
verts near  Glidden. 

Kansas. 

The  proposition  to  issue  bonds  amounting 
to  $1.")1,UOO  for  the  construction  of  new  con- 
crete bridges  in  Topeka,  Kan.,  has  met  no 
opposition.     A.  R.  Young  is  City  Engineer. 

Louisiana. 

Otficials  of  the  Southern  Pacilic  system 
are  said  to  have  made  an  announcement  at 
New  York  to  the  eiTect  that  the  construction 
of  a  bridge  connecting  Baton  Rouge  with 
Port  Allen,  across  the  Mississippi  River,  had 
been  contemplated  for  a  long  time,  but  that 
the  project  had  not  as  yet  taken  definite  form. 
.\t  present  the  railroad  maintains  a  ferry  at 
Ihat   point. 

Minnesota. 

•I«Bids  will  be  received  until  8  p.  m.,  Aug. 
.-i,  by  A.  H.  Reiher,  Village  Recorder,  Browns- 
ville, Minn.,  for  the  construction  of  a  oO-ft. 
bridge  over  Wildcat  Creek,  on  stone  or  re- 
inforced concrete  abutments.  The  structure 
will  have  a  llj-ft.  roadway  and  will  be  !•  ft. 
high.  .\  certified  check  for  $200,  payable  to 
-A.    H.   Reiher,  must  be  filed  with  each  bid. 

•J«Bids  will  be  received  until  1  p.  m..  -Aug. 
•3d,  by  County  Board  and  Supervisors  of 
Wakefield,  at  the  office  of  Nicholas  Wenner, 
Town  Clerk,  Cold  Spring,  Minn.,  for  the  con- 
struction of  a  steel  bridge  over  the  Sauk 
River,  on  State  Rd.  No.  8,  Sec.  30,  Wakefield, 
Stearns  County,   Minn. 

®Thc  Board  of  Yellow  Medicine  County 
Commissioners,  Granite  Falls,  Minn.,  received 
bids  July  13  and  awarded  the  contracts  to 
M.  A.  Adams  &  Co.,  Minneapolis,  Minn.,  for 
the  construction  of  the  following  bridges : 
Bridge  No.  oOO  at  $2,138;  No.  529  at  $2,210; 
No.  531  at  $091;  No.  567  at  $2,300;  No.  532 
at  $971;  No.  537  at  $2,279.  The  following 
bridges  were  awarded  to  W.  C.  Kierman  & 
Co.,  Aberdeen,  S.  D. :  Bridge  No.  530  at 
$1,900;  No.  568  at  $.595.  S.  O.  Tjosvild  is 
County  Auditor. 

J.  F.  O'Neill  Co.,  which,  as  mentioned  in 
our  last  issue,  was  awarded  the  contract  for 
constructing  a  single-track  railroad  line  from 
Minneapolis  to  Anoka  for  the  Minneapolis  & 
Northern  Ry.,  has  sublet  the  bridging,  culvert 
and  pile  work  to  L.  A.  Bolduc  &  Sons,  Min- 
neapolis,  Minn. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Aug.  2, 
by  Board  of  Public  Improvements,  W.  T. 
I'"in<lly,  secretary,  St.  Louis,  Mo.,  for  furnisn- 
ing  all  materials,  tools  and  labor  necessary  to 
construct  and  erect  in  final  position  on  the 
Kingshighway  viaduct,  70  cast  iron  lamp- 
posts and  4  cast  iron  doors,  all  complete  and 
in  accordance  with  the  plans  and  specifica- 
tions on  file  in  the  offices  of  the  Board  of 
Public  Improvements  and  the  Street  Commis- 
sioner.    Deposit   required.   $;^75. 

®Thc     following     contracts     were     recently 


awarded  by  the  County  Court,  St.  Joseph,  Mo., 
for  the  construction  of  concrete  culverts  and 
bridge  repair  work :  Concrete  culvert  at 
Robertson's  orchard  to  C.  11.  Belcher  at  $260. 
Three  concrete  culverts  south  of  Rushvillc  to 
C.  H.  Belcher  at  $6iJH.  Concrete  culvert  at 
Moore  Schoolhouse  to  Arnold  Bros,  at  $900. 
Concrete  culvert  at  J.  B.  Davis'  to  Arnold 
Bros,  at  $260.  Concrete  culvert  at  Rising  Sun 
Schoolhouse  to  C.  H.  Belcher  at  $308.  Two 
concrete  culverts  at  Bogard  farm  to  T.  H. 
Foster  at  $941.  Concrete  culvert  at  Ashton 
farm  to  Olson  &  Schmidt  at  $362.24.  Con- 
crete culvert  at  Mose  Thomas'  to  C.  11.  Belch- 
er at  $300.  Concrete  culvert  at  Os  Stampers' 
to  C.  H.  Belcher  at  $404.  Concrete  culvert  at 
William  Boyer's  to  Arnold  Bros,  at  $365. 
Concrete  culvert  at  Edward  Grier's  to  H. 
Kerns  at  $490.  Concrete  culvert  at  LafoUette 
farm  to  Dubois  R.  C.  Co.  at  $.325.  Concrete 
culvert  at  J.  H.  Landis'  to  Dubois  R.  C.  Co. 
at  $820.  Concrete  culvert  at  Yates'  farm  to 
C.  H.  Belcher  at  $480.  Concrete  culvert  at 
Ed  Turner's  to  T.  H.  Foster  at  $.329.  Concrete 
culvert  at  Tobe  Pynes'  to  Dubois  R.  C.  Co. 
at  $800.  Concrete  bridge  at  W.  H.  Gilpin's 
to  Dubois  R.  C.  Co.  at  $1,150.  Concrete  cul- 
vert at  Joseph  Freeman's  to  Arnold  Bros,  at 
$300.  Concrete  bridge  at  Vin  Dittemore's  to 
T.  H.  Foster  at  $465.  Repairs  to  bridge  south- 
west of  Faucett  to  T.  H.  Foster  at  $443.  Re- 
pairs to  bridges  on  Long  Rd.  to  Topeka 
Bridge  &  Iron  Co.  at  $900. 

®Ihe  Dildine  Bridge  Co.,  Hannibal,  Mo., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  Salt  River,  at 
$2,000.  The  structure  will  be  90  ft.  long,  with 
two  20-ft.  approaches. 

A  conference  was  recently  held  at  Joplin, 
ivio.,  relative  to  the  construction  of  a  viaduct 
across  the  Kansas  City  bottoms  at  Broadway. 
C.  W.  Kouns,  president  of  the  Joplin  Depot 
Co.,  and  A.  H.  Rogers,  president  of  the  South- 
west Missouri  R.  R.  Co.,  were  present.  Philip 
Arnold,  Joplin,  Mo.,  is  chairman  of  the  spe- 
cial Council  committee. 

An  agreement  to  pay  a  share  of  the  cost  of 
the  proposed  viaduct  for  the  23d  St.  traffic 
way  at  Kansas  City,  Mo.,  has  been  obtained 
from  the  railroads  concerned.  The  St.  Louis 
&  San  Francisco  was  pledged  for  $.3i,),000,  the 
Burlington  for  $10,000,  and  the  Sante  Fe,  $18,- 
000.  The  Stock  Yards  company  will  give  the 
right  of  way.  Clyde  Taylor,  representing  the 
receivers  for  the  Metropolitan  Street  Railway 
Co.,  said  they  would  have  no  money  available 
except  under  direction  of  the  Federal  Court. 
The  allotment  of  $125,000  as  the  street  railway 
share  was  considered  fair.  In  previous  con- 
ferences the  Terminal  Ry.  Co.  had  agreed  to 
pay  $.50,000,  that  being  equal  to  the  amount 
the  company  would  have  to  expend  under  the 
old  plan  of  reconstructing  the  .\Ilen  .\ve.  via- 
duct. 

Nebraska. 

®T1k'  Ciintraot  for  the  construction  of  the 
Genoa  State  .Aid  bridge  has  been  awarded  to 
the  Massillon  Bridge  Co.,  Kansas  City,  Mo., 
at  $20,390.  The  structure  will  consist  "of  fwv 
136-ft.  6-in.  spans  on  ccnicrete  piers  and  abut- 
ments. Other  bids  received  July  l(i  at  Fuller- 
ton,  Neb.,  were  as  follows :  Dcs  Moines 
Bridge  &  Iron  Co.,  Des  Moines,  la.,  $22,696; 
Stupp  Bros.  Bridge  &  Iron  Co.,  St.  Louis, 
I.Io.,  $24,864;  Ward  &  Weighton,  .Audubon, 
la.,  $27,139;  KIkhorn  Construction  Co.,  Fre- 
mont, Neb..  $24,303;  Standard  Bridge  Co., 
Omaha,  Neb.,  $24,(i50;  Illinois  Steel  Bridge 
Co.,  Omaha,  Neb.,  $21,610;  Western  Bridge 
&  Construction  Co.,  Omaha,  Neb..  $23.29.); 
Midland  Bridge  Co.,  Kansas  City.  Mo.,  $24,- 
917;  Omaha  Structural  Steel  Co.,  Omaha, 
Neb.,  $21,495;  Elkhart  Bridge  &  Construction 
Co.,  $25,900;  Beach  Manufacturing  Co.,  Sioux 
City,  la.,  $25,f)99;  11.  T.  Ward  Co.,  Tecumseh, 
Ncl).,  $24,932. 

New  York. 

®The  Town  Boards  of  Genesee  and  York, 
N.  Y.,  awarded  the  contract  for  the  construc- 
tion of  repairs  on  the  bridge  between  the  two 
towns  to  Lawrence  Leonard,  Gcneseo,  N.  Y., 
at  $10,965.  Other  bidders  and  bids  were  as 
follows:     Fuller  ct  McCarthy,  Rochester,  $12,- 


following     contracts     were     rei 
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273,  and  F.  D.  Maiming,  .New  York,  $13,3.50. 
Bonds  will  be  issued  at  once  and  work  will 
begin  immediately. 

®Bids  were  recently  received  by  Duncan  W. 
Peck,  Superintendent  of  Public  Works,  Al- 
bany, N.  Y.,  for  the  construction  of  bridges, 
one  over  the  Erie  Canal  at  Vliet  St..  Cohoes, 
N.  Y.,  and  the  other  over  the  Black  River 
Canal,  E.  Dominick  St.,  Rome,  N.  Y.  No 
contract  w-as  let  for  the  first  structure,  but 
Lupfer  &  Remick,  Buffalo,  N.  Y.,  were  award- 
ed the  contract  for  the  Rome  bridge  at  $19,874. 

Commissioner  Francis  Ward  has  requested 
authority  of  the  City  Council,  Buffalo,  N.  Y., 
to  secure  the  services  of  a  bridge  engineer  to 
make  a  thorough  inspection  of  several  of  the 
viaducts  of  the  city  which  in  his  judgment 
are  either  unsafe  or  under  suspicion.  .Amorg 
the  viaducts  mentioned  in  the  communication 
are  the  following:  One  at  .Main  St.  and  the 
Terrace;  one  which  carries  Washington  St. 
over  the  Central's  tracks,  which  was  coii- 
demnca  and  on  which  temporary  repairs  were 
made ;  viaducts  at  Michigan,  Chicago  and 
Louisiana  Sts.  The  Terrace  viaduct  was  built 
in  1896;  Michigan  St.,  1896;  Chicago  St.,  1896, 
and  the  Louisiana  St.  viaduct  in   19u3. 

Plans  have  been  approved  by  M.  E.  Con- 
nolly, President  Borough  of  Queens,  New 
York  City,  for  the  construction  of  the  Long 
Island  R.  R.  over  Thomson  .Ave.,  Long  IslanS 
City.  This  bridge  will  be  constructed  in  con- 
nection with  the  Woodside-Winfield  cut-off, 
and  carries  out  the  railroad's  plan  to  beautify 
its  properties  as  far  as  possible.  The  railroad 
contemplates  similar  bridges  at  other  crossings 
of  the  Queens  Blvd. 

It  was  decided  at  a  recent  meeting  of  the 
.Aldermanic  Finance  Committee  to  report 
favorably  on  the  recommendation  of  Francis 
Ward,  Commissioner  of  Public  Works,  Buf- 
falo, N.  Y.,  to  issue  bonds  amounting  to  $75,- 
000  for  the  construction  of  a  viaduct  over  the 
ship  canal  at  Hamburg  Turnpike. 

Ihe  Town  Boards  of  German  Flatts  and 
Herkimer,  N.  Y.,  recently  held  a  meeting  to 
discuss  the  matter  of  the  bridge  over  the 
Mohawk  River  at  North  Ilion.  The  present 
plans  are  to  raise  the  bridge  8  ft.  higher,  and 
members  of  the  boards  were  of  opinion  that 
the  incline  from  the  Central  tracks  would 
thereby  be  made  too  steep,  as  the  distance  be- 
tween the  track  and  bridge  is  only  1.50  ft.,  and 
this  would  make  such  a  grade  that  some  teams 
could  not  make  it  from  the  northerly  side. 
The  boards  appointed  a  committee  from  both 
boards  to  see  the  State  Engineer  and  endeavor 
to  obtain  a  lift  or  swing  bridge  to  replace  the 
present  one. 

North  Carolina. 

Commissioners  of  Mecklenburg  and  Lincoln 
Counties  recently  met  at  Cornelius.  N.  C,  in 
regard  to  the  construction  of  a  bridge  over 
Catawba  River,  three  miles  from  Cornelius, 
connecting  the  two  counties.  .A  new  steel 
structure  will  probably  be  erected  at  Sherrill's 
Ford  at  an  early  date. 

North  Dakota. 
®The  Commissioners  of  Hettinger  County, 
Mott,  N.  D.,  have  awarded  the  contract  for 
the  construction  of  the  Bently  bridge  to  the 
Fargo  Bridge  &  Iron  Co.,  Fargo,  N.  D.,  at 
$3,680.  Tlie  structure  will  be  of  steel,  80-ft. 
span,  with  24-ft.  approaches. 

Ohio. 

^•Biils  will  be  received  until  II  a.  m..  .Aug. 
24,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  the  erecting  of 
the  steel  arch  and  shoes  for  the  .591-ft.  span  of 
the  Detroit-Superior  bridge  over  the  Cuyahoga 
River,  in  accordance  with  plans  and  specilica- 
tions  on  file  with  F.  R.  Lauder,  County  Sur- 
veyor. .A  certified  chock  for  $10.0(H>,  payablr 
to  the  board,  must  be  filed  with  each  bid 
J.    F.    Goldenbogen    is   clerk    of   the   board. 

4»Bids  will  be  received  until  11  a.  in..  .Aug 
21,  by  Board  of  Cuyahoga  County  Commis 
siouers,  Cleveland.  O..  for  the  construction, 
per  Report  No.  2980,  of  terra  cotta  baUistrade 
for  concrete  bridge  over  Nine-Mile  Creek, 
Lake   Shore   RIvd..  East  Cleveland   Township. 

let  recently. 
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Plans  and  specifications  are  on  file  with  l\  R. 
Lander,  County  Surveyor.  J.  F.  Goldenbogen 
is  clerk.  .\  certified  check  for  10  per  cent  the 
engineer's  estimate  must  be  filed  with  each 
bid. 

4«Bids  will  be  received  until  noon,  Aug.  14, 
bv  .\shland  County  Commissioners,  Ashland, 
d..  for  furnishing  the  necessary  tools,  labor 
and  materials  for  the  construction  of  the  H. 
Main  St.  bridge  improvement,  located  in  the 
city  of  Ashland,  Montgomery  Township,  Ash- 
'land  County,  O.,  as  follows:  For  furnishing 
all  the  necessary  tools,  labor  and  materials 
for  the  construction  of  the  substructure,  con- 
sisting of  concrete  abutments,  concrete  floor 
and  reinforced  concrete  slab  top,  complete  in 
place,  including  back  fill.  All  proposals  must 
be  made  in  accordance  with  plans  and  speci- 
fications on  file  in  the  County  .Auditor's  office. 
Lotta  Westover  is  clerk  of  the  board. 

•{•Bids  will  be  received  until  noon,  Aug.  10, 
by  R.  D.  .Mexander.  Ross  County  ."Kuditor, 
Chillicothe,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  the 
Bull  Creek  bridge  in  Colerain  Township. 

4»Bids  will  be  received  until  1  p.  m.,  Aug. 
23,  by  Commissioners  of  Hancock  County, 
Findlay,  O.,  for  furnishing  the  necessary  la- 
bor aiid  material  for  the  construction  of  a 
steel  bridge  over  Blanchard  River,  Liberty 
Township,  Hancock  County,  O. 

•J-Bids  will  be  received  until  10  a.  m.,  .\iig. 
7,  by  Board  of  Coshocton  County  Commis- 
sioners, Coshocton,  O.,  for  the  construction 
of  the  Leslie  Cox  culvert.  Crawford  Town- 
ship: rebuilding  abutment  Boyd  bridge,  Keene 
Township:  repairing  abutment  Crawford 
bridge,  Bethlehem  Township;  protection  of 
road  and  bridge  at  E.  Compton's  Jackson 
Township:  repairing  abutment  Reamer  bridge; 
Keene  Township :  rebuilding  abutment  Lyon's 
bridge.  Lafayette  Township.  Ten  per  cent  of 
bid  must  be  deposited.  Frank  Mowrey  is 
County  Auditor. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  has  awarded  tlie  con- 
tract for  the  construction  of  a  concrete  cul- 
vert at  Radcliffe  Bridge,  on  Blue  Rock  Pike, 
in  Colerain  Township,  to  John  Strong,  Cleve- 
land,  O.,  at  ?994. 

■I'he  City  Council  of  Cincinnati,  O.,  will 
take  up  at  their  meeting,  .Vug.  ti,  the  matter 
of  constructing  a  new  bridge  at  Ida  St. 

The  City  Council  of  Cincinnati,  O.,  will  take 
up  at  a  meeting  Aug.  U  the  question  of  a  new- 
bridge  at  Ida  St.,  to  be  built  by  the  traction 
company. 

Plans  arc  being  prepared  by  G.  W.  Tonson, 
City  Engineer,  Toledo,  O.,  for  the  construc- 
tion of  a  steel  bridge  over  Swan  Creek,  at 
Erie  St. 

The  Engineering  Department  of  the  Wheel- 
ing &  Lake  Erie  R.  R.  has  submitted  for  ap- 
proval by  the  City  Engineer  and  Service  De- 
partment of  Toledo,  O.,  plans  for  steel  and 
concrete  bridges  over  the  tracks  at  Lagrange 
and  Elm  Sts.  H.  T.  Douglas,  Jr.,  Cleveland, 
O.,  is  Chief  Engineer. 

Bids  will  be  received  until  10  a.  m.,  Aug.  1, 
by  C.  J.  Ives,  Fulton  County  Auditor,  Wau- 
seon,  O.,  for  the  following  named  bridge  im- 
provements:  Bridge  No.  I'll — Sub  and  super- 
structure 1.3(1  ft.  extreme  length  and  14  ft. 
roadwav  in  the  clear,  in  Gorham  Township, 
north  of  the  residence  of  Marry  Stowell. 

Bids  will  be  received  until  2  p.  m.,  ."^ug.  9, 
by  Howard  .\louser.  Paulding  County  Auditor^ 
Paulding  O.,  for  the  performance  of  ail  the 
labor  anil  furnishing  of  all  materials  required 
in  the  following  bridge  work  in  accordance 
with  the  plans  and  specifications  on  file  in  the 
County  .Auditor's  office:  First  Xo.  118— To 
heighten  the  piers  and  abutments  of  the  Junc- 
tion River  bridge,  located  across  the  Aug- 
laize River  between  sections  Xos.  19  and  DO, 
Auglaize  township,  Paulding  County,  Ohioi 
."i  ft.  aliove  their  constructed  elevation.  Also 
to  elevate  the  three  spans  now  .standing  5  ft 
and  place  at  new  elevation.  Second  No.  120— 
To  heighten  the  piers  and  aluitnients  of  the 
Charles  River  bridge,  located  across  the  .Aug- 
laize  River   in   section    No.   7,   Brown   Town- 


ship, Paulding  County,  Ohio,  4  ft.  above  their 
constructed  elevation.  Also  to  elevate  the 
entire  bridge  4  ft.  and  place  at  new  elevation. 

Oklahoma. 

The  project  to  build  the  proposed  bridge  at 
Newcastle,  11  miles  south  of  Packington,  is 
well  under  way.  Farmers  of  the  vicinity  or- 
ganized the  Newcastle  &  Oklahoma  City 
Bridge  Co.  and  subscribed  $30,000  of  stock, 
and  it  is  planned  to  raise  the  balance  of  the 
$7.5,000  necessary  in  Oklahoma  City,  Okla. 
The  structure  as  planned  will  be  of  steel,  2,194 
ft.  long,  with  concrete  piers. 

The  city  has  called  an  election  to  be  held 
at  Norman,  Okla.,  Aug.  G,  to  vote  on  the  prop- 
osition to  isssue  bonds  amounting  to  $40,000 
for  the  construction  of  a  bridge  across  the 
South  Canadian  River,  southwest  of  town. 

Oregon. 

Bates  &  Rogers  Construction  Co.,  Old  Col- 
ony BIdg.,  Chicago,  III.,  who  have  the  contract 
for  the  construction  of  concrete  bridges  on  the 
Coos-Bay-Eugene  line  of  the  Southern  Pacific, 
have  started  work  on  the  first  bridge  out  of 
Eugene,  Ore.  A  camp  has  been  established  at 
Coyote  Creek. 

Pennsylvania. 

The  following  bids  were  received  by  the 
Bureau  of  Highways,  Philadelphia,  Pa.,  for 
the  construction  of  a  bridge  on  the  line  of 
Marshall  road  over  Cobbs  Creek :  Edward 
Fav  &  Son,  $2,19.5;  H.  &  J.  B.  McHugh,  $1-, 
ti4i);  C.  P.  Grim  &  Co.,  $1,7.S0;  Daniel  J.  Bader, 
$1,700. 

Tennessee. 

®The  County  Court,  Newport,  Tenn.,  has 
awarded  the  contract  for  the  construction  of 
the  proposed  bridge  over  the  Pigeon  River  at 
Ed  Burnetts  to  the  Congress  Bridge  Co., 
Chattanooga,  fenn.,  at  $5,.500.  The  Virginia 
Bridge  Co.  bid  $.5,510  for  the  work.  Accord- 
ing to  the  terms  of  the  contract  work  must  be 
completed  by  October  15. 

Texas. 

•J«Bids  will  be  received  until  noon,  Aug.  12, 
by  John  B.  Ashe,  County  Auditor,  Dallas, 
Tex.,  for  the  erection  of  a  creosoted  wooden 
bridge  over  Taylors  Bayou  on  the  Webster 
and  Seabrook  Road.  Howe  &  Wise  are  Coun- 
ty Engineers. 

®The  Dallas  County  Commissioners,  Dallas, 
Tex.,  on  July  22  awarded  the  contract  for  the 
construction  of  a  100-ft.  steel  bridge  over  Den- 
ton Creek  on  the  Coppell  Road  to  the  Alidland 
Bridge  Co.,  Kansas  City,  Mo.,  at  $2,147.  Con- 
tracts for  three  small  bridges  were  awarded 
to  .Austin  Bros.,  the  spans  to  be  of  steel  and 
built  upon  the  Coppell,  Garland  and  Merriman 
roads,  of  30,  40  and  50  ft.,  respectively. 

©Commissioners       of       Cameron       County, 
Brownsville,  Tex.,  have  awarded  the  contract 
for  the  construction  of  a  bridge  over  an  ar- 
royo  to  F.  H.  .Alsbury  &  Co.,  Houston,  Tex 
at  $4,650. 

Utah. 

It  has  been  announced  that  work  will  be 
started  on  the  viaduct  over  the  tracks  at  4th 
South  and  4th  West  Sts.  by  the  Denver  &  Rio 
Grande  R.  R.  Co.  as  soon  as  plans  for  the 
viaduct  have  been  approved.  D.  H.  Blossom  is 
City  Kngineer  of  Salt  Lake  Citv,  Utah.,  and 
].(-,.  Gwyn,  Denver,  Colo.,  is  Chief  Engineer 
of  the  railroad. 

Virginia. 

^Bids  will  be  received  until  noon,  Aug  10 
by  Culpeper  County  Clerk,  Culpeper,  Va  '  for 
the  construction  of  a  reinforced  concrete 
bridge  over  Cedar  Run,  3  miles  from  Mitchells 
on  the  Southern  Ry.  The  structure  will  be 
o4%  ft.  long  with  12  ft.  roadway.  The  sub- 
structure will  be  of  concrete.  Stone  can  be 
obtained  at  the  site.  Plans  and  specifications 
can  be  seen  at  the  office  of  P.  St.  J.  Wilson, 
^tate  Highway  Commissioner,  Richmond  Va 
or  at  the  office  of  Clerk  of  Circuit  Court'  Cul'- 

P?P?.';-.,Y^-     cP'"'^,  P""'"'  P'ans  may  be  secured 
ot  Childrey-Sunday  Co.,  Richmond,  Va 
•^Buls  will  be  received  until  noon,  Auo-.  10 
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bv  Culpeper  County  Court,  Culpeper,  Va.,  for 
tlie  construction  of  a  reinforced  concrete 
bridge  over  Devils  Run  about  8  miles  from 
Culpeper  on  the  Southern  Ry.  The  structure 
will  be  77  ft.  7%  in.  long  with  12  ft.  roadway. 
The  substructure  is  to  be  of  concrete  and 
stone  may  be  obtained  at  site  and  sand  % 
mile.  A  certified  check  for  $2.50,  payable  to 
the  State  Highway  Commission,  must  accom- 
pany each  bid.  Plans  and  specifications  may 
be  seen  at  the  office  of  P.  St.  J.  Wilson,  State 
Highway  Commissioner,  or  at  the  office  of 
Clerk  Circuit  Court.  Culpeper,  Va.  Childrey- 
Sunday  Co.,  Richmond,  Va.,  have  blue  prints 
of  plans  for  sale. 

•J«Bids  will  be  received  until  noon,  Aug.  10, 
by  County  Court,  Culpeper,  Va.,  for  the  con- 
struction of  a  reinforced  concrete  bridge 
over  Indian  Run,  12  miles  from  Cul- 
peper, on  the  Southern  Ry.  The  structure  is 
to  be  27  ft.  10  in.  in  length  with  a  12-ft.  road- 
way. A  certified  check  for  $250  must  be  filed 
with  each  bid.  The  substructure  must  be  of 
reinforced  concrete.  Stone  can  be  secured  1 
mile  from  site.  Plans  and  specifications  may 
be  seen  at  the  office  of  P.  St.  J.  Wilson,  State 
Highway  Commissioner.  Richmond.  Va..  or  at 
the  office  of  Clerk  of  Circuit  Court,  Culpeper. 
Va.  Blue  prints  of  plans  can  be  purchased  for 
50  cts.  of  Childrey-Sunday  Co.,  Richmond,  Va. 

Washington. 

^Bids  will  he  received  until  2  p.  m..  .Aug. 
13,  by  Board  of  King  County  Commissioners, 
Seattle,  Wash.,  for  furnishing  the  necessary 
labor  and  material  (Chinese  or  Jap  labor  not 
allowed)  for  the  construction  of  the  L.  M 
Nye  No.  2  bridge.  The  work  will  consist  of 
one  70-ft.  span,  one  204-ft.  span  and  -idVi-it. 
approach.  A  certified  check  for  5  per  cent  the 
amount  bid  must  be  filed  w'ith  each  bid. — Otto 
Case  is  Clerk  of  the  Board. 

®C.  F.  Graff,  Crary  Bldg.,  Seattle,  Wash.. 
has  been  awarded  the  contract  for  the  erection 
of  the  concrete  substructures  of  bridges  8  and 
9  for  the  Canadian  Northern  Ry.  at  $;M0,000. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m.,  .Aug.  1, 
by  Supervisors  of  the  town  of  fronton,  VVis., 
Jacob  Pearson,  Clerk,  for  the  construction  of 
two  bridges.  The  town  will  furnish  all 
cement. 

®A  contract  has  been  awarded  for  the  erec- 
tion of  a  bridge  over  the  Sheboygan  River  at 
Forest,  Wis.,  to  Joseph  Mertes,'  Forest,  Wis. 

at  $1,067. 

Preliminary  work  has  been  started  by  sur- 
veyors of  the  State  Railroad  Commission, 
which  agreed  to  reopen  the  Rose  St.  viaduct 
matter  upon  petition  of  the  citizens  of  La 
Crosse,  Wis.  The  crew  is  at  present  work- 
ing in  the  railroad  yards  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  with  a  view  of  ascertain- 
ing the  possibility  of  elevating  the  railroad 
tracks. 

The    Railway    Commission,    Madison,    Wis 
has  instructed  the  Milwaukee,  Sparta  &  North- 
western  to   discontinue  the  use  of   the  grade 
crossing  in  the  town  of   Beaver  Dam  and  to 
construct  a  viaduct  over  the  road. 

The   Railroad    Commission,    Madison     Wis 
has  instructed  the  Milwaukee,  Sparta  &  'North- 
western  R.   R.   Co.  to  discontinue   its  present 
crossing   north   of   Beaver   Dam   and   to   con- 
struct and  mainutain  a  bridge  at  that  point 

The  Manitowoc  Bridge  Committee,  'the 
lown  Board  of  Morrison  and  the  Brown 
County  Commissioners  recently  held  a  meet- 
ing at  the  court  house,  Green  Bay,  Wis  to 
consider  plans  for  the  erection  of  a  new 
bridge  between  the  town  of  Morrison  and 
Cooperstown,  on  the  county  line. 

Canada. 

•J.Bids  will  be  received  until  noon,  .Aug  9 
by  City  Commissioners,  Moose  Jaw,  Sask  for 
the  construction  of  a  highway  bridge  ai'id  a 
concrete  dam  over  the  Moose  Jaw  River  on 
the    line   of    Manitoba    St.    East.      Ppans    and 

S'y  Engh"e'e"''''    '  "^'''"'"^  °^  J'  ^ntonison, 
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•I»Bi(ls  will  be  received  until  noon,  Aug.  31 
(change  of  date  from  July  31),  by  J.  M.  Mil- 
ler, City  Clerk,  Calgary,  Alta,  for  the  con- 
struction of  three  reinforced  concrete  bridges 


aggregating  some  25  spans  across  the  Bow 
and  Elbow  Rivers  within  the  city  limits  of 
Calgary.  Plans  and  all  information  can  be 
obtained  from  the  office  of  the  City  Engineer 


in  Calgary.  A  charge  of  $5.00  will  be  made 
to  parties  securing  plans  and  which  will  be 
returnable  to  party  depositing  same  when  the 
plans  are  returned  to  the  Engineer. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

City  Engineer  Charles  L.  Marsh  of  Gads- 
den, Ala.,  has  submitted  a  report  to  the  City 
Council  in  which  he  recommends  the  exten- 
sion of  the  paving  to  six  more  streets,  as  fol- 
lows:  Forrest  Ave.,  from  Sixth  to  12th; 
Chestnut  from  Sixth  to  12th;  Sixth,  from 
Forrest  Ave.  to  Walnut;  Walnut,  from  Fifth 
to  12th,  and  12th  from  Forrest  Ave.  to  Wal- 
nut. 

California. 

®The  Board  of  Supervisors,  Stockton,  Cal., 
has  awarded  the  contract  for  improving  8  miles 
of  tlie  Waterloo  road  from  the  Harmony 
Grove  school  house  into  Clements  to  Cv  More- 
ing,  Jr.,  at  $40,142.  Other  contracts  were 
awarded  as  follows :  City  Street  Improve- 
ment Co.,  improving  a  strip  of  the  Lower 
Sacramento  road  near  Woodbridge  with  as- 
phaltic  macadam  at  $2.441 ;  A.  B.  Munson, 
sanding  5  miles  of  the  Hogan  road  at  $4.Clfi; 
Frank  C.  Mclntire.  placing  a  rock  top  on  5 
miles  of  the  Maripos  road,  beginning  at  a 
point  3  miles  this  side  of  Escalon  and  extend- 
ing northwest,  at  $10,417. 

The  Granite  Rock  Co.,  of  Watsonville.  Cal., 
recently  awarded  the  contract  by  the  Board 
of  Supervisors,  Hollister,  Cal.,  for  the  con- 
struction of  the  San  Juan  road,  at  $42,559,  has 
started  w-ork  on  the  same. 

Connecticut. 

4"Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  Room  27,  State 
Capitol,     Hartford,     Conn.,     until     2     p.     m., 
Wednesday,   July   31,   1912,   for  the   following 
state   road    work :     Town   of   Windsor,   about 
5,025  lin.  ft.  macadam  telford  road.    Plans  and 
specifications    at    the    Town    Hall,    Windsor, 
Conn.     Town  of  Manchester,  7,300  lin.  ft.  of 
macadam    road.      Plans    and    specifications    at 
the  Selectmen's  ofiice.  Halls  of  Record,  South 
Manchester,  Conn.     Town  of  Middlebury,  two 
sections  of  grading,  about  6,300   ft.,  and  two 
sections   of   grave!    road,   about   5,028    lin.    ft. 
Plans    and    specifications    at    the    Selectmen's 
office,  Middlebury,  Conn.    Town  of  Litchfield, 
about  14,4(i4  lin.  ft.  of  gravel  or  graded  road. 
Plansand  specifications  at  Town  Clerk's  office. 
Litchfield.     Town  of  Winchester,  about  12,425 
lin.  ft.  gravel-macadam  road.     Plans  and  spec- 
ifications   at    Town    Clerk's    office,    Winsted. 
Conn.     Town   of  Woodbury,   1,750  lin.   ft.   of 
graded   road.     Plans  and  specifications  at  the 
house  of  F.  A.  Strong,  1st  Selectman,  Wood- 
bury, Conn.     Town  of  Washington,  14,675  lin. 
ft.  gravel-macadam  road.     Plans  and  specifica- 
tions at  Frank  Hosford's  store.  New  Preston, 
Conn.     Town  of  New  Milford,   four  sections, 
about    22,070    lin.    ft.    gravel-macadam    road. 
Plans  and   specifications  at  Town  Clerk's  of- 
fice,   New   Milford,    Conn.     Town   of    Bethel, 
about  6,024  lin.  ft.  macadam.     Plans  and  spec- 
ifications at  Town  Clerk's  office,  Bethel,  Conn. 
Town  of  Canterbury,  about  11,0.31  lin.  ft.  grad- 
ing.    Plans  and  specifications  at  Town  Clerk's 
office,    Canterbury,    Conn.      Town   of   Middle- 
town,  about  6,415  lin.  ft.  special  macadam  mad. 
Plans  and   specifications   at   Selectmen's  office, 
Middletown,  Conn.  A  common  or  surety  com- 
pany bond   or   certified   check   in   the   sum   of 
one-third  of  the  amount  of  the  bid  must  ac- 
compaiiv   each   proposal,   conditioned   that   the 
successful  bidder  will  sign  the  contract  at  the 
prices    submitted    and    furnish   a    surety   com- 
pany  bond    or   certified   check.      No    plans   or 
specifications   can    be   sent   to   any   contractor, 
but  they  may  lie  examined  at  the  above  men- 
tioned  places,   or  at  office  of   State   Highway 
Commissioner,  James  H.   MacDonald. 


^ 


District  of  Columbia. 

•^Bids  will  be  received  until  2  p.  m.,  .Aug,  5, 
by  Commissioners  of  the  District  of'  Colum- 
bia, Washington,  IJ.  C.,  for  the  furnishing 
and  delivering  f.  o.  b.,  Washington,  D.  C, 
one   steam   road   roller. 

The  engineering  department  of  the  District 
of  Columbia  is  preparing  plans  for  expending 
the  appropriation  of  $129,525  authorized  by 
Congress  for  the  construction  of  suburban 
roads  and  streets  in  every  section  of  the  Dis- 
trict. Bituminous  macadam  is  to  be  used  on 
all  streets  hereafter  to  be  improved  or  paved. 

Florida. 

•J-Bids  will  be  received  until  .\ug.  20,  by 
City  Council,  Ocala,  Fla.,  for  the  paving  with 
vitrified  brick  that  portion  of  Fort  King  ave- 
nue, in  the  city  of  Ocala,  to  wit:  Beginning 
with  the  intersection  of  said  avenue  on  the 
west  side  of  Main  street,  running  thence  east 
3,841  ft.,  containing  approximately  11,950  sq. 
yds.     H.  C.  Sistrunk  is  City  Clerk. 

Idaho. 

The  Mayor  of  Boise,  Ida.,  has  introduced  a 
resolution  in  the  City  Council  providing  for 
the  creation  of  a  paving  district  which  will 
include  the  500  ft.  of  road  on  Fairview  Ave. 
Concrete  pavement  is  favored. 

The  City  Council  of  Moscow,  Ida.,  on  July 
18  passed  the  final  ordinance  preparatory  to 
calling  for  bids  for  the  paving  of  30  blocks  in 
the  business  district  of  the  town,  after  the  en- 
gineering department  shall  have  completed  the 
surveys  and  specifications.  The  estimated  cost, 
made  by  City  Engineer  Harvey  J.  Smith, 
amounts  to  $180,000.  This  includes  the  paving 
of  the  street  intersections  by  the  city,  esti- 
vated  at  $30,000,  and  a  storm  sewer  system 
which  is  estimated  to  cost  $13,000  and  the  re- 
mainder for  paving,  curbing,  cuts  and  fills  in 
the  streets. 

Illinois. 

4"Bids  will  be  received  until  8  p.  m.,  Aug. 
6,  by  H.  C.  Miller,  City  Clerk,  Grafton,  111., 
for  the  construction  of  2,500  sq.  ft.,  more  or 
less,  of  granitoid  sidewalks.  Also  2,000  cu- 
ft.,  more  or  less  of  concrete  wall  in  and  for 
the  said  City  of  Grafton,  plans  for  said  wall 
may  be  seen  at  the  office  of  the  city  clerk. 

4"Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  III.,  Ed.  J. 
Glackin,  Secretary,  until  11  a.  m.,  .Aug.  7,  for 
constructing  pavements  in  the  following 
streets :  Augusta  St.,  250  lin.  ft.  concrete  curb 
and  guttter,  3,940  sq.  yds.  asphalt;  Drake  Ave, 
1,830  lin.  ft.  (12  in  x  8  in.)  concrete  curb 
and  gutter,  2,100  sq.  yds.  asphalt;  Drake  Ave, 
2,600  lin.-  ft.  concrete  curb  and  gutter  (9  in. 
X  10  in.),  3,300  sq.  yds.  asphalt;  51st  Ave., 
2,900  lin.  ft.  concrete  curb  and  gutter,  4,850 
sq.  yds.  asphalt ;  Franklin  Ave.,  4,700  lin.  ft. 
concrete  curb  and  gutter,  7,400  sq.  yds.  as- 
phalt ;  Giddings  St.,  2,420  lin.  ft.  concrete 
curb  and  gutter,  4,150  sq.  yds.  asphalt;  Ked- 
zic  .Ave.,  5,000  lin.  ft.  sand  stone  curbing, 
15,000  sq.  yds.  crcosoted  wood  block;  Kimball 
Ave.,  750  lin.  ft.  concrete  curb  and  gutter, 
1,200  sq-.  yds.  asphalt ;  Leavitt  St.,  2,500  lin.  ft. 
concrete  curb  and  gutter,  4,000  sq.  yds.  as- 
phalt; Luella  Ave.,  2.660  lin.  ft.  concrete  curb- 
ing, 4,300  sq.  yds.  asphaltic  macadam ;  Robey 
St.,  1,170  lin.  ft.  concrete  curb  and  gutter, 
1.900  sq.  yds.  asphalt;  39tli  St.,  5,290  lin,  ft. 
jcoiicretc  curb  and  gutter,  11,000  sq.  yds. 
asphalt;  Washtenaw  Ave.,  3,120  lin.  ft.  con- 
crete curl)  and  gutter,  5,100  sq.  yds.  asphalt; 
Wilmot  Ave,  2,950  lin.  it.  concrete  curb  and 
gutter,  4,820  sq.  yds.  asphalt ;  Wrightwood 
.\vc.,  2,310  lin.   ft.  concrete  curb  and  gutter, 


5,120  sq.  yds.  asphalt;  Wrightwood  .Ave.,  1,000 
lin.  ft.  concrete  curb  and  gutter,  1,900  sq.  yds. 
asphalt ;  Honore  St.  system,  22,540  lin.  ft.  con- 
crete curb  and  gutter,  .30,700  sq.  yds.  asphalt; 
East  Ravenswood  Park,  23,315  lin.  ft.  con- 
crete curb  and  gutter,  :M,200  sq.  vds.  asphalt; 
alley  29th  St.,  South  Park  Ave.,  'l.05o  lin.  ft. 
concrete  curbing,  1,.300  sq.  yds.  brick;  alley 
46th  St.,  'Vincennes  Ave.,  concrete  curbing, 
brick. 

®The  following  contracts  for  paving  were 
awarded  last  week  by  the  Board  of  Local  Im- 
provements, Chicago,  111. :  Milwaukee  Ave., 
19,900  sq.  yds.  creosoted  wood  blocks,  $83,992. 
Citizens  Construction  Co.,  1.33  W.  Washington 
St.;  Sangamon  St.,  5,100  sq.  vds.  crcosoted 
wood  block,  Jas.  A.  Sackley  'Co.,  133  W. 
Washington  St.;  W.  35th  St.,  6,830  sq.  vds 
brick.  Ready  &  Callahan  Co.,  133  W.  Wash- 
ington St.     Bids  opened  July  1. 

®The  following  contracts  for  constructing 
concrete  sidewalks  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  III., 
Edward  J.  Glackin,  Secretary:  Belle  Plainc 
Ave.,  $0.12.24;  Sievert-Callsen  Co..  3865  Mil- 
waukee Ave.;  Cleveland  Ave.,  19.24  cts;  H. 
P.  Larsen,  9  S.  La  Salle  St.;  Cottage  Grove 
Ave.,  16  cts.;  A.  P.  Larson,  11322  Indiana 
Ave.;  Cornelia  St.,  $0.12.24;  Sievert-Callsen 
Co.;  Deming  PI.,  10.5  cts.;  Jas.  J.  Ferrv.  323 
Sigel  St.;  Emerald  .Ave.,  A.  Graff,  l;'{8  N 
La  Salle  St.;  Ellis  .Ave.,  $0.15;  A.  Graff  Fair 
PI.,  $0,139,  H.  P.  Larsen;  Fulton  St..  11  cts.. 
Hoefer  &  Co.;  Gardner  St.,  $0,148,  H  P  Lar- 
sen; Halsted  St.,  $0,148,  H.  P.  Larsen;  Lake 
St..  $0,154,  H.  P.  Larsen;  Marshfield  Ave.. 
$0.1555,  H.  P.  Larsen;  66th  St.,  $0.1374;  H  P 
H.  P.  L:irsen;  92d  St..  $0.14,  F.  K.  Shobe  Pav- 
ing Co.,  .524  W.  03d  St.;  Roscoe  St.,  $0.1224. 
Sievert-Calken  Co.;  Ravenswood  Park 
$0.1.5.55,  H.  P.  Larsen;  66th  St.,  $0.1374,  H  P. 
Larsen:  Western  Ave..  $0.1374,  H.  P.  Larsen; 
Division  St.,  $0.1374,  H.  P.  Larsen;  53d  St.. 
$0.1  II 4,  H.  P.  larsen.  Bids  opened  July  2:^. 
®The  Board  of  Local  Improvements  of'  De- 
catur, 111.,  has  let  the  contracts  for  the  pav- 
ing of  \N'est  Forrest  St.,  from  Fairview  .\vc., 
to  Taylor  .Ave.,  and  McClellan  .\ve..  from 
Forest  te  Taylor  Ave.,  to  Lisle  Hunt  at  $13,- 
687,  and  for  the  paving  of  West  Main  St., 
from  McClellan  .Ave.  to  a  point  101  ft  west 
of  Dennis  .Ave.,  at  $11,134. 

®Tbe  Board  of  Local  Improvements  of  Car- 
linvillc.  III.  has  awarded  the  contract  lor  pav- 
ing North  Broad  St.,  from  Nicholas  St..  north 
to  the  city  limits,  to  the  Herrick  Construc- 
tion Co..  at  $1.28%  per  sq.  yd.,  for  material, 
excavating  and  linishing  pavement,  $0.44  per 
lin.  ft.  for  curbing,  $9  each  for  catchbasins 
and  $0.50  per  ft.  for  1,200  ft.  of  12-in  sewer 
pipe. 

®Ira  Lain  has  been  awarded  the  contract 
by  the  Board  of  I^o;d  Improvements  of 
Bloomington,  111.,  for  the  paving  of  Center 
St.,  from  Miller  to  Stewart.  The  estimated 
cost  of  the  improvement  was  $11,391 

®W.  P.  Whitney  of  Danville,  111.,  has  been 
awarded  the  contract  bv  the  citv  of  I^w- 
renceville.  111.  J.  O.  Martin.  Cit'v  .Attomcv. 
for  paving  parts  of  three  streets,  comprisin'g 
10.420  sq.  yds.  of  brick  pavement  on  a  con- 
crete foundation,  at  $22,690.  Bids  were  opened 
July  26. 

The  City  Council  of  Dixon.  III.,  has  passed 
an  ordinance  providing  for  the  macadamizing 
of  North  Ottawa  .Ave.,  from  Bovd  St..  to  the 
north  city  limits,  and  two  block's  on  McKin- 
ncy  St. 

The  City  Council  of  Rock  Island.  III.,  is 
considering  ordinances  providing  for  the  pav- 
ing with  brick  of  20th  St.,  between  First  and 
Second  .Ave.  with  asphalt  of  2uih  St..  between 


•{•indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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Second  and  Fourth  Ave.    -i'''    --;^';.^°f   ^^.^ 
St.     between    ^co.ul-ul     H -1  ^  Axes,    a^^^^ 

Sr'a nd  t.h's[  tm  TOrd  to  Fourth  Aves. 
The  brick  is  to  be  laid  on  a  co.icrete  founda- 

'*°The    Citv    Council    of    Centralia    HU  has 

cost  of  $47,080. 

The  Board  of  Local  I"iprovemcnts  of  Galcs- 
,„4.  111.,  has  ordered  the  pavnig  of  East  Ma  n 

^;.- leer  rT^:::^x'^^^  ^ 

cement^concrete  "curbing,  $1  47-1 ;  ,';^ '>"  ,  ./^ 
Portland  cement  margnial  >--"V;'"|,V,A  .-i.i 
18.titK'  sq.  yds.  of  brick  pavement.  $.i(.,4o(),  u 
manholes  at  $48. 

The  Board  of  Local  Improvements  of  the 
pleasure  driveway  and  park  district  Sprmg- 
ield  111.,  has  filed  with  the  county  court,  a 
p  ^Vion  and  specifications  of  .the  cost  of  con- 
structing a  new  hard  road  in  South  Grant! 
Ave  The  road  is  to  extend  from  the  east 
fnd  of  Park  Ave.,  to  the  east  line  of  the  county 
road  running  south  of  the  Country  club 
grounds.  . 

Following  are  the  lowest  bids  subm.ttea  to 
the  Board  of  Local  Improvements,  Uiaago. 
111..  Edward  J.  Glackin.  Secretary,  on  July  . 
for  constructing  pavements:  Argyle  St.^l,"W 
lin  ft.  concrete  combined  curb  and  gutter, 
$5^ki;   180  sq.  yds.  brick,  $loO;  2,000  sc,^  y<b 

?reosoted    wood    block,    $:'■'•''„*",'•    f\vp' 
the  RvanCo.,  100(i  Otis  BUlg. ;  Balmoral  Me., 
■i,4(i0'lin.  ft.  sandstone  curbing,  o  m.  ^L  '  '  j"-; 
$i).(^^:  3.4<10  sq.  yds.  brick.  $2.18;  total   $  ;i,41.^. 
The  Ryan  Co.,   Belle   Plame   Ave.,  bf    h"-   «  ; 
concrete  combined  curb  and  p""' f  ■*'';, ^7;'* 
sq    yds.   asphalt,   $1.98;   total,  $2,.W2 ;   Ameri- 
can Asphalt  Paving  Co.,   133  W.  Washington 
St  ;  Carpenter  St.,  2.(i00  lin.  ft.  concrete  com- 
bined curb  and  gutter.  08  cts. ;  4,2o0  sq.  yds. 
asphalt.   $1.8!);    total    $8,032;     A^f"""   -^Z.- 
phalt    Paving   Co.;    Center    Aye..    100   lin.    ft. 
sandstone  curbing,  $0.G0 ;  2^lOp_sq.  yds.  :No.  1 
granite  block,  $:i.li4 :  total,  $!),..(«;  J.  A    Sack- 
Icy   Co.     133   W.    Washington    St.;    Clyl)ourn 
PI     2  000   lin.    ft.   limestone   curbing,  o   m.   x 
30 'in-    4,8ll0    sq.    vds.    No.    1    granite    block, 
S.3  48  •  total,  $18,007  ;  Citizens  Construction  Co., 
i:«  W.  Washington  St.;  18th  St.,  'i.*!!!  l'"-.f'- 
sandstone  curbing,  .5  in.  x,'">  "Vi"-'^',  '" 
sq.   vds.  brick,  $2.17;   total,   $24,729;   Calumc 
Coai  &   Teaming   Co..  2920   E    9,.th  St  ;   43d 
Ct     2-iuO  lin    ft.  concrete  combined  curb  and 
RUt'ter    $ii..")7;   3,800   sq.   yds.    asphalt,     $1.88; 
total  $!l,22ii;   American   .Asphalt    Pavmg  Co.; 
.-|3d  St     2,1-Vl  lin.  ft..  $ti.(iii;  3,800  sq.  yds.  as- 
phalt   $1.92:  total,  $9,282;  K.  F.  Conway  Co., 
\X\  \\    Washington  St. ;  o9th  St.,  (i.150  Im.  ft. 
sandstone  curbing,  $0.04;  12,-530  sci.  yds.  brick, 
$■'11-  total   $:«,-'>->3;  Geo.  Callahan  Coal  Co., 
7:.th  St.  and  Halsted  St. ;  Hamilton  Ave.,  1,300 
lin    ft.  concrete  curb  and  gutter ;  2.0.)0  s(i.  yds. 
asphalt,  $1.88;  .\merican  Asphalt   Paving  Co.; 
Homer    St.,   3,790   lin.    ft.   concrete    com1)med 
curb  and  gutter,  $0.04;  •5,7()0  sq.  yds.  asphalt, 
$178-   total,  $13,037;   Parkcr-Washmgton  Co., 
13:^  W    Washington   St.;  Lill   Ave.,   1,320  hn. 
ft    concrete  curb  and  gutter,  $0..59;  2,OjO  sq. 
yds     asphalt,    $1.88;    total,    $:?,8.54;    American 
Asphalt   Paving  Co.;  Loomis  St.,  2.010  Im.  ft. 
concrete    combined    curb    and     gutter,      $0.08; 
3,97ti  sq.  yds.  asphalt,  $1.89;  total,  $7 ..503;  the 
.American    .Asphalt    Paving   Co. ;    Olive    Ave., 
1  070  lin    ft   concrete  combined  curb  and  gut- 
ter;  2,440  sq.  yds.  asphalt,  $1.94;  total,  $(>,301 ; 
.American    .Asphalt    Paving   Co.;    Paulina    St., 
4,.50o  lin.  ft.  concrete  combined  curb  and  gut- 
ter, $n.(M;  7,400  sq.  yds.  asphalt.  $1.90;   Schu- 
bert .Ave..  3,03n  lin.  ft.  concrete  combined  curb 
and  gutter.  $0.00;  .5,7oo  sq.  yds.  asphalt,  $1.90; 
total.   $13..399;     R.   F.    Conway    Co.,    133  W. 
Washington   St ;   Winona  Ave.,'  1,70.5    lin.    ft. 
concrete    combined    cirrb    and    gutter    $0.0.5; 
2,7.50    sq.    yds.    asphalt,    $1.98;    total,     $0.7110; 
American   .Asphalt   Paving  Co.;   Elizabeth   St 
system,   I0,31lo  lin.  ft.  c<incrcte  comlnned  curb 


St.;  Clifton  Ave.,  etc.,  700  Un.  ^^  ^l'^^^^^^^ 
|?^^:^'^;^'"A'"sa:&eftc!:'^an4--Oa^.e 
;t>l,i4".  jas.  J^-  o<  }  14-J  lin  tt.  concrete 
Ave. ;  Sonimary  Ave.,  etc..  H-.  ''"■  ';>_ .  ^  ^  i 
curbs  $0.1(i;  1,130  sq.  yds  brick,  ^f '-J"}^': 
^•^4-)4-  T  A  McGarry  Co.,  Security  BWg. , 
Ilie;  Flournoy  St..  Polk  S...  ^f^'^-}-J'^'^ 
ceie  curbing,  $0.1-5;  L300.sq.  yds  bnck  $2^41 , 
total,  $33.73;  P.  J-,OB>-ien,  9  La  Sale  b 
alley  Damon  St.,  Aberdeen  St,  ^tc  JOO  '"• 
it.  concrete  curbing.  $0.10;  \^\^^- .y^/'^'^'^^^ 

*r^i;:J*^'sf'P^i^'^ve    ^tc!uo"Iin'a 
^^ii^r^'cu^ng'tl^   i;i;>''   sq.   ^d.   bricl. 

S-'r,.5-  total,  $2,98.5;  Central  Paving  Co.,  lU 
W  Washington  St.;  the  .work  includes  6-m. 
PoVtIand  cement  concrete  {"""Nation  sewe  . 
manhole  and  catchbasm  cons  ruction  and  a 
justment,  sidewalk  construction,  etc. ,  most 
of  the  contracts  have  been   awarded. 


and  gutter,  $0.02;  1.5,l!10  sq.  yds.  asphalt,  $1.90 
total,  $10,-573;  R.  F.  Conway  Co.,  alley  Schoo 


Indiana. 

®The  City  Council  of  New  Castle,  Ind  has 
awarded  the  contract  for  the  pavmg  of  the 
^as'  end  of  Central  Av^.  or  that  part  from 
Main  to  1.5th  St.,  to  McGrath  &  Clinton. 

4-Bids  will  be  received  until  2  p.  m.,  Aug.  d, 
bv  Board  of  Daviess  County  Commissioners, 
Washington,  Ind..  for  the  construction  of  two 
oravel  roads  in  Elmore  township  and  one  m 
Barr  township.  L.  S.  Core  is  County  Auditor. 
ABids  will  be  received  until  1  p.  m..  Aug. 
C  by  Board  of  Lawrence  County  Commission- 
ers Bedford,  Ind.,  for  the  construction  of 
o-ra'vel  roads  known  as  Old  Meridian  road  in 
Marion  township  and  Woods  Ferry  road  in 
Indian  Creek  township.  E.  W.  Edwards  is 
County    Auditor.  .         c 

*Bids  will  be  received  until  noon,  Aug.  tj, 
bv  Board  of  Lake  County  Commissioners 
Crown  Point.  Ind.,  for  the  construction  of 
o-ravel  roads  in  Cedar.  Hanover  and  Hobart, 
Center,  St.  John  and  Calumet  townships.  C.  A. 
Johnson  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  ni.^  Aug. 
7,  by  Board  of  Putnam  and  Hendricks  County 
Commissioners,  Greencastle,  Ind.,  for  the  con- 
struction of  J.  F.  Stevenson  et  al.  and  D.  B. 
Taylor  et  al.  gravel  roads.  C.  L.  Airhart  is 
Putnam    County   Auditor. 

©Rankert  &  Eggleston  of  Mishawaka,  Ind., 
have  been  awarded  the  contract  by  that  city, 
J.  W.Haverly,  City  Engineer,  for  the  pavmg  ot 
Merrifield,  Niles,  Homewood,  and  Washington 
Aves.,  at  $12,87-5.  The  work  includes  grading 
and  paving  the  roadway  w'ith  asphaltic  con- 
crete laid  on  a  .5-in.  gravel  concrete  founda- 
tion.    Bids  were  opened  July  15. 

®The  Decatur  County  Commissioners, 
Greensburg,  Ind.,  Linton  W.  Sands.  Auditor, 
have  awarded  the  contracts  for  the  construc- 
tion of  macadam  roads  in  Jackson  and  Wash- 
ington Townships,  to  Chas.  E.  Redington  of 
Greensburg,  at  $4,740,  and  Grover  W.  Crise  of 
Letts,  Ind.,  at  $14,090.  Bids  were  opened  July 
15. 

The  American  Con.struction  Co.  submitted 
the  lowest  bids  to  the  Board  of  Public  Works 
of  Indianapolis,  Ind.,  for  the  paving  of  Julian 
.Ave.,  from  Hawthorne  Lane  to  Downey  Ave., 
as  follows:  Bituminous  concrete,  $2.70  a  lin. 
ft.,  on  each  side  of  the  street :  asphalt,  $3.10, 
and  brick.  $:i.05. 

Bids  will  be  received  until  1 1  a.  ni..  .Aug.  3, 
by  Board  of  Vigo  County  Commissioners, 
Tcrre  Haute,  Ind.,  for  the  construction  of  a 
macadam  road  and  bituminous  binder  cover- 
ing in  Sugar  Creek  township.  N.  G.  Wallace 
is   County  Auditor. 

Iowa. 

^•Bids  will  be  reccive<!  until  2  p.  ni.,  .Aug.  0, 
by  Chairman,  Board  of  Public  Works,  Daven- 
port, la.,  for  curbing  and  excavating  and  pav- 
ing the  following  described  streets  and  al- 
leys: Colorado  St.,  from  the  east  line  of 
Farnam  St.  to  the  west  line  of  Grand  .\vc., 
including  intersections,  being  about  000  lin. 
ft.,  to  be  curbed  with  Portland  cement  con- 
crete curli  about  1.200  lin.  ft.,  and  excavated 
and  paved  with  concrete  on  a  •5-in.  Portland 
cement  concrete  foundation,  being  about  381 
cu.  yds.  of  excavation,  and  about  1.73.S  sq.  yds. 
of  concrete  paving,  including  the  laying  of  the 


on  or  before  September  20,  lilL. 

©The  Turner  Improvement  Co.,  ot  ues 
Moines  la  has  been  awarded  the  contract  by 
^e  City  Council  of  that  city,  f'-  the  pavmg 
of  Euclid  Ave.  with  brick,  from  Sixth  to  l.tU 

''^^S  ^n^  of  DCS  Moine.  I.    V.s 

F:'t\\^'  cit  "*  for'  tV°e  tJS^  c:^ 

Srive"  from    Ingersoll    to   34th    St     and   41s 
St     from   University   to   Forest,   at  $1.89   per 

^^®¥l.e"S^y  ^cli  of  Burlington,  la... l^ 
awa  ded  the  contract  for  paving  Harrison 
Ave  with  cement,  to  Young  &  Buescher,  at 
$0.48  per  cu.  yd.  for  gradnig.  $<'-«  P'^f  ''"J'' 
for  curbing,  and  $0.00^2  per  sq.  yd.  for  pa  - 
ing.  A  6-in.  concrete  foundation  w  1 1  be  1.  d 
with  1-in.  top  dressing.  he  length  of  he 
paving  is  8  blocks.  Other  bidders  were :  Bur- 
Hnoton  Construction  Co.,  George  Peterson, 
Fred  W.  Guenther.  John  Loftus  „     -  . 

©The  M  Ford  Paving  Co.,  of  Cedar  Kapids. 
la  has  been  awarded  the  contract  by  the 
City  Council  of  Waverly,  la  for  the  con- 
struction of  35,000  sq.  yds.  of  asphalt.c  con- 
crete pavement  at  $1.(>5  per  sq.  yd. 

©The  City  Council  of  Bloomlield,  la.,  has 
let  the  contract  for  paving  for  a  distance  of 
three  miles  with  asphaltic  concrete  to  the 
Brvant  Improvement  Co.,  of  Waterloo,  la.,  at 
$03,040.  Work  will  be  commenced  at  once  and 
must  be  completed  by  Oct.  1. 

©The  City  Council  of  Glenwood,  la.,  has 
nwarded  the  contract  for  naving  Vine  St..  to 
Duiiatran  &  Hamilton  of  Shenandoah,  la.,  at 
$10,000.  Brick  will  be  laid  at  $1.30  per  sq.  yd., 
and  $0.57  per  running  ft.  for  curb,  and  $().7& 
per  vd.   for   extra  concrete  work. 

©Eby  &  Carlson  of  Marshalltown,  la.,  have 
been  awarded  the  contract  by  the  City  Council 
of  that  citv  for  the  construction  of  concrete 
pavement  amounting  to  9.000  sq.  yds.,  at  $1.08 
per  sq.  yd.,  and  $0.30  per  ft.,  for  curbing,  and 
$0  38  per  cu.  vd.  for  excavating.  1  he  streets 
to  be  paved  under  this  contract  arc:  Second 
St.,  Church  to  Boone;  l-'ifth  St..  Jerome  to 
the  end  of  the  present  paving;  Seventh  St., 
Summit  to  Jerome  ;  Park  St.,  Third  to  Fourth  ; 
Linn  St.,  First  to  Second;  Sixth  Ave.,  Main 
to  Church. 

The  Board  of  Local  Improvements  of  Mon- 
mouth, la.,  has  passed  a  resolution  providing 
paving  and  assessment  district  No.  00  consist- 
ing of  South  D  St.,  from  West  Broadway  to 
W°est  Fourth  .Ave. ;  West  First  .Ave.,  and  West 
Second  .Ave.,  each  from  B  St.  to  D  St.  The 
estimated  cost  is  $15,708. 

Louisiana. 
Comptroller     Kennedy     of     New     Orleans. 
La.,  has  begun  the  advertisement  for  bids  for 
the  new  auto  sprinkler  to  be  installed  on  the 
New  Basin  and  Shellroad  to  West  b'nd. 
Maryland. 
•{•Bids  will  be  received  until  noon,  .Aug.   1. 
by  Board  of  Road  Directors,  Uiiper  Mariboi^o. 
Md.,    for   the    improvement   of    about    1    mile 
of  road,  known  as  the  Suitland  Road  in  Spald- 
ings  district  and  for  the  erection  of   live  rein- 
forced  concrete   culverts.     Louis   L.    Dent    is 
Road  Engineer. 

^Bids  will  be  received  until  noon,  Aug.  12, 
by  Commissioners  of  Harford  County,  Belair, 
Md.,  for  the  construction  of  a  section  of 
State  Aid  Highway  along  the  Wesley  Chapel 
road  from  Havre  de  Grace  toward  Wesley 
Chapel  for  a  distance  of  1.21  miles.  Each 
bid  must  be  accompanied  bv  a  certified  check 
for  $200.    W.  A.  Wheeler  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Aug.  12, 
by  Commissioners  of  Harford  County,  Belair, 
Md..  for  the  construction  of  a  section  of  the 
State  Aid  Highway  in  Harford  County, 
along  the  Belcamp  road  lietwecn  Belcamp  Sta- 
tion and  Castilley  corner,  a  distance  of  1.57 
miles.  Each  bid  must  be  accompanied  bv  cer- 
tified check  for  $200.  \V.  A.  Wheeler  is  Clerk. 
•{•Bids  will  be  received  until  noon,  .Aug.  6, 
liy  Commissioners  of  Anne  .\rundel  County, 
S.  O.  Tilghman,  Clerk.  Annapolis,  Md.,  for 
the    construction    of    a    section   of    State   Aid 


a 
•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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liiKlnv.-iy  in  .\nne  Arundel  County  along  Pcn- 
nniKton  .\vc.,  between  Patapsco  Ave  and  Dry 
Branch  for  a  distance  of  1  mile.  Each  hid 
must  he  accompanied  by  a  certified  check  for 

^•nid.s  will  he  received  until  10  a.  m.,  Aug 
7,  hy  Orlando  Harrison,  Mavor,  Berlin'  Mcf 
fur  dranu'ng,  grading,  curbing  and  paving  ap'' 
prnxnuately  Ki.llOd  sq.  yds.  of  street  surface 
with  macadam  or  cement  concrete.  A  certified 
check  for  $50(1  drawn  payable  to  J.  E.  Boston 
Secretary,  must  accompany  each  proposal' 
Specihcations  and  blank  forms  of  i)roposals 
can  be  procured  from  Mavor  Harrison  at  Ber- 
lin or  Herbert  W.  Hatton.  Consulting  En- 
gineer, .jn(i  Erpiitalile  Building,  Wilmington 
Del.  "  ^      * 

The  Baltimore  County  Commissioners 
Towson,  Md.,  have  decided  to  advertise  for 
bids  foj  the  issue  of  $300,000  of  the  road  loan 
of  $1..')00,0()()  for  the  improvement  of  the 
roads  of  the  county.  It  is  planned  to  begin 
eonstrnction    wurk    early    in    the   spring. 

Massachusetts. 

®The  Mayor  of  Boston,  Mass.,  has  aiiproved 
the  contract  with  Coleman  Bros.,  for  resurfac- 
ing roadwav  on  Commonwealth  Ave.,  for 
which  bids  were  opened  on  June  27.  The  con- 
tract price  is  $14,300.  Other  bidders  were  • 
Rowe  Contracting  Co.,  $15,160;  I.  C.  Coleman 
&    Sons    Co,  $18,00."). 

©Daniel  O'Coiinell  &  Sons.  Holvoke.  Mass., 
have  been  awarded  the  contract  by  the  Com- 
mittee on  re-paving  Elm  St.  and  Park  Stpiare, 
J.  H.  Bryan,  Chairman.  Westbeld,  Mass.,  fcir 
the  construction  of  granite  block  paving  on 
No.  Elm  St.  and  Sibley  Ave.,  at  $12,:100.'^  The 
work  includes  concrete  foundation,  cement 
grout,  870  lin.  ft.  of  curbing  and  aliout  200 
of  bulkhead  stone.     Bids  were  opened 


The  Smith  Co 


Hn,   ft 
July  25, 

The  Elm  Street  Improvement  Committee, 
Wcstfield,  Mass.,  rejected  all  bids  received  re- 
cently for  the  repaving  of  North  Elm  St.,  and 
for  paving  Sibley  Ave.,  as  being  above  the 
$15,000  appropriation.  The  lowest  bid  received 
on  the  North  Elm  St.  work  was  $2,000,  and 
on  the  Sibley  .\ve.  work,  $10,000.  Town  Engi- 
neer  T.ilin   L.  Hvde  will  sliortlv  call   for  new 

bills. 

Michigan. 

©The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  has  awarded  the  contract  for 
the  top  dressing  on  Fountain  St.  and  Eastern 
.^ve.,  to  Harry  Vanderveen,  at  $2,78!t  and 
$7,501,   respectivelv. 

The  Portage  Township  Beard,  Port.igc, 
Mich.,  is  reported  to  have  adonted  the  report 
of  Township  Engineer  Fesingon  the  survev 
of  the  new  road  between  Houghton  and  Otter 
Lake.  Bonds  in  the  sum  of  $25,000  were  re- 
cently authorized  for  this  road.  It  is  planned 
to  ask  'foi-  bids  shortly  on  the  construction 
work. 

Minnesota. 

®The  City  Council  of  Dnhitli,  Minn.,  has 
awarded  the  contract  to  pave,4East  Fourth  St., 
between  14th  and  23rd  Aves.,  to  a  width  of 
40  ft ,  with  sheet  asphalt  on  a  concrete  founda- 
tion, sandstone  blocks  between  and  along  the 
street  car  tracks,  and  a  combined  cement  curb 
and  gutter,  to  P.  McDonnell  of  that  citv.  at 
$52.(140. 

The  City  Council  of  Owatonna.  Mini 
awarded  the  contract  for  the  laying  of 
scied  wood  lilocks  on  the  streets'  of  the 
ness  district  to  Fielding  &  Sheplev  of  Si. 
Minn.,    at    a]iproximately   $73,000. 

The    Board    of   Public   Works   of   St. 
Minn.,  plans  to  pave  Snelling  Ave.,  from 
versity   .^ive   to   the   Great   Northern    right   of 
way.  with  creosote  block,  at  an  estimated  cost 
of  $50,000. 

The  Minnesota  State  Highway  Commission. 
St.  Paul,  Geo.  W.  Cooley,  Secv.  and  Engine.-r, 
has  started  surveys  for  a  state  highway  from 
the  city  of  Minneapolis  which  will  eventually 
run   through   to   International    l-'al!^ 

Mississippi. 

The  Board  of  .\danis  County  Supervisors, 
Natchez.  Miss.,  on  .-Kug.  5  will  make  final  order 
for  the  issuing  of  $1.50,000  good  roads  bonds. 


I.,  has 
creo 
busi- 

Paiil, 

Paul, 
Uni 


u  1  ■  u  ,.■  -"".'">'  ''"a""'!  of  Supervisors, 
Kaleigh,  Miss.,  will  sell  bonds  Aug.  5  in  the 
sum  of  $25,000  for  the  purpose  of  improving 
the_  roads   in    District   No.   3. 

The  Harrison  County  Hoard  of  Supervis- 
ors, (uilfport,  Miss.,  on  Aug.  5  will  sell  bonds 
to  the  amount  of  $15,000  for  good  road  work 
m   District   No.  3. 

The  Supervisors  of  Yazoo  County,  Yazoo 
City.  Miss.,  will  sell  bonds  .'\ug.  5  in  the  sum 
of  $25,00o  for  the  construction  of  good  roads 
in  Beat  5. 

The    Supervisors   of   Vazoo 
City,    Miss.,    will    sell    bonds 
amount  of  $12,500   for  road 
Beat  4. 

The  Board  of  Supervisors  of  Yazoo  Coun- 
ty, Yazoo  City,  Miss.,  on  Aug.  5  will  sell 
bonds  to  the  amount  of  $40,000  for  the  con- 
struction of  good  roads  in  Beat  3  of  that 
county. 

The    citizens    of    DeKalb, 
Miss.,    have    voted   the 
the  sum  of  $10,000  for 


County,    Yazoo 

.'\ug.    5    to    the 

improvements  in 


Kemper  County, 
issuance  of  bonds  in 
road  work. 


Missouri. 

^Bids  will  be  received  until  7:30  p.  m.,  '\ug 
7,  by  D.  W.  Puthufif,  City  Clerk,  Bolivar,  Mo., 
for  the  construction  of  8,2o0  sq.  yds.  of  con- 
crete pavement;  852  cu.  yds.  of  excavation; 
115  cu.  yds.  of  till.  T.  S.  Leavitt  is  City  Engi- 
neer. 

•|*Bids  will  be  received  until  noon,  .\ug.  2, 
by  Board  of  Public  Improvements.  St.  Louis, 
Mo.,  for  street  improvements  under  Lcttings 
No.  10(i42  to  10050,  consecutively.  W.  T.  Find- 
ly  is  Secretary. 

©The  Board  of  Public  Works  of  St.  Joseph, 
has  awarded  a  contract  to  the  Du  Bois 


ap- 


Mo., 

Construction  Co.,  for  the  oiling  of  Krug  Park 

place,   Folsom   St.,   from  20th   St.   to   .Ashland 

Ave.,  and   Sr.   Joseph  Ave.,   from   Krug   Park 

place  to  Myrtle  Ave.,  at  $0.07  per  .sq.  yd.,  for 

the  first  oiling,  and  $0.00   for  the  second 

plication. 

©The  Fulton  Special  Road  District  of  Cal- 
laway County,  Mo.,  W.  R.  Heagler,  Fulton. 
Chief  Engineer,  on  July  22  awarded  the  con- 
tract for  the  grading  of  the  several  roads  in 
that  district  to  IMulville  Bros,  of  .Alton,  111.,  at 
$28,700.  The  contract  covers  the  clearing  and 
grubbing  and  grading  of  seven  highways,  123,- 
000  cu.  yds.  of  dirt  to  move.  The  coiitractor 
has  an  office  in  Fulton,  Mo.,  and  will  let  sev- 
eral parts  of  the  work.  There  is  considerable 
good  team  work  and  fine  camp  grounds,  plenty 
of  good  water  and  cheap  feed. 

The  City  Council  of  Poplar  Bluff,  Mo.,  has 
published  the  resolution  of  the  necessity  of 
paving  District  No  1,  with  vitrified  brick,' also 
the  construction  of  concrete  curbs.  Plans  and 
specifications  are  nearly  completed.  The  ap- 
proximate yardage  is  .33.000.  City  Clerk  H. 
H.  Wilcox  will  advertise  for  bids  in  the  near 
future.     Edw.  C.  Thomas  is  City  Engineer. 

Montana. 

^Bids  will  be  received  until  2  p.  m.,  .\ug. 
0.  by  Board  of  County  Commissioners,  Fergus 
County,  at  the  office  of  I'.  R.  Cunningham, 
Clerk,  Lewistown.  Mont.,  for  the  gradin.g  "f 
1,000  ft.  of  highway  on  the  Kendall  road,  two 
miles  north  of  the  City  of  Lewistown,  Moli- 
lalia. The  work  will  include  about  2,000  cu. 
yds.  of  excavation  and  two  small  culverts.  .V 
profile  and  .specifications  are  on  file  in  the 
office  of  the  County  Clerk  at  the  Court  House 
in  Lewistown,  Mont.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  10  per  cent 
of   the  amount  of  the  bid. 

^«Bids  will  be  received  until  5  n.  m..  .Aug. 
7,  by  W.  A.  Willis,  City  Clerk,  Butte,  Mont., 
for  the  macadamizing  with  lime  rock,  curbing 
and  constructing  (he  necessary  catch  basins 
on  Ouartz  St.,  from  Main  St.  to  Montana 
St.,  and  on  .Alaska  St.,  from  Quartz  St.  to 
Co|)pcr  .St.  Plans  are  on  tile  with  the  City 
Engineer. 

©Spencer  &  Pngli  of  Pompey's  Pillar,  Mont., 
have  been  awarded  the  contract  for  buiUling  a 
imblic  road  across  the  Pine  ridge  from  Pom- 
pey's Pillar  lo  Il;irdin.  The  road  is  115  miles 
long. 
©The    Coimt\'    Commissioners   at    Missoula, 


Mont.,  awarded  the  contract  for  the  construc- 
tion of  the  new  road  from  Taft  lo  the  Idaho- 
Montana  divide,  the  road  to  become  a  part 
of  the  interstate  highway  and  to  be  joined  with 
a  road  now  building  from  Mullan,  Ida.,  to  M 
Topliff  of  Wallace,  Mont.,  at  $4,000. 

Nebraska. 

4-Bids  will  be  received  until  3  p.  m.,  Sept.  4, 
by  O.  Wendcroth,  Supervising  .Architect! 
Treasury  Department,  Washington,  D.  C,  for 
ne\y  sidewalks,  grading,  etc..  at  the  U.  S.  Post 
Office  at  Beatrice,  Neb. 

•{•Bids  will  be  received  until  noon,  .Aug.  6, 
by  .Madison  County  Judge.  Madison,  Nebr., 
for  furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  permanent  graded 
and  clayed  road.  .A  certified  check  for  $200, 
payable  to  S.  R.  McFarland.  County  Clerk, 
must  be  filed  with  each  bid. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m..  .Aug. 
•5,  by  R.aymond  F.  Davis,  Town  Clerk,  Bloom- 
held,  N.  J.,  for  the  construction  of  a  combina- 
tion concrete  curb  and  gutter  on  both  sides 
of  Grace  St..  between  Watsessing  .Ave.  and 
Delaware  Ave.  The  following  are  the  ap- 
proximate quantities,  which  are  for  the  pur- 
pose of  comparing  bids  only:  1.400  lin.  ft. 
combination  concrete  curb  and  gutter,  with 
reinforced  gutter  edge;  .50  lin.  ft.  curved  com- 
bmalion  concrete  curb  and  gutter  with  rein- 
forced corner  nosing  and  gutter  edge;  loO  cu. 
yds.  incidental  grading.  Work  must  be  com- 
pleted within  fifteen  consecutive  working  davs 
All  bids  must  be  submitted  upon  bidding 
sheets,  which  may  be  received,  and  plans  and 
specifications  seen  at  the  office  of  Ernest 
Baechlm,  Town  Engineer,  Rloomfield  National 
Bank  building.  Bloomfield,  N.  J.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
.^•100,  drawn  to  the  order  of  the  Town  of 
Bloomfield. 

^'Bi'ls  will  be  received  until  8  p.  m.,  .Aug. 
5,  by  Town  Council.  Irvington.  N.'j..  for  the 
grading,  paving,  curbing  and  flagging  of  Tif- 
fany place,  from  Florence  Ave.'  westerly  to 
the  line  of  the  township  of  South  Orange. 
The  approximate  amount  of  work  to  be  done 
aiul  materials  to  be  furnished  are  as  follows: 
1.720  sq.  yds.  of  10-in.  telford  pavement  fur- 
nished and  laid;  425  so.,  yds.  of  vitrified  brick 
gutters,  on  a  concrete  foundation ;  1.2()3  lin. 
ft.  of  4x10  in.  quarrv-cut  curbing  stone,  set 
m  concrete ;  4.400  sq.  ft.  of  flagging  stone,  fur- 
nished and  laid ;  100  cu.  vds"."  more  or  less. 
of  incidental  grading.  A  certified  check  or 
cash  111  the  sum  of  $;^00,  and  made  payable  to 
the  Town  of  Irvington.  must  accompany  each 
proposal.  The  successful  bidder  will  be  re- 
quired to  furnish  a  bond  in  the  sum  of  the 
total  amount  of  the  contract.  The  work  must 
be  started  witlnn  ten  days  from  the  date  of  the 
award  and  finished  within  forty  working  davs. 
Plans  and  specifications  can  be  seen  at  the 
office  of  the  Town  Clerk,  in  the  Town  Mall,  or 
at  the  office  of  I.  J.  Cascv.  Jr..  1001  Clinton 
.Ave  Irvington,  N.  J.  M.  Stockman,  Town 
Clerk. 

©The  Board  of  Street  &  Water  Commis- 
sioners of  Jersey  City.  N.  J,,  have  awarded  the 
following  contracts  for  the  improvement  of 
Scaview  .Ave,,  from  Ocean  .\ve.  to  Hudson 
Blvd..  with  Belgian  pavement:  \'an  Keuren 
&•  Son.  02  per  cent;  Henry  Bvrne,  05  per  cent 
and  O'Reilly  Bros.,  !)5  per  cent.  Bids  were 
opened  July  15.  John  Pront  is  Chairimm  of 
the  Board. 

New  York. 
4«Bids  will  be  received  until  2  p.  m.,  .Aug.  (i. 
by  Geor.ge  McAiieny,  President  Rorougli"  of 
Manhattan,  City  Hall,  New  York  Citv.  for 
33  contracts  for  paving  work.  One  of  the 
larger  ci  ntracts  calls  for  regulating  and  re- 
paying with  wood  block  pavement  on  a  con- 
crete foundation  the  roadwav  of  Water  St.. 
from  east  side  Burling  Slip  to  west  side  Rut- 
gers Slip;  Market  Slip,  from  South  St  to 
Cherry  St.,  and  Pike  Slip,  from  South  St. 
to  Cherry  St.  En.ginecr's  cstini.ite  of  the 
amount  of  work  to  be  done  is  as  follows: 
18..50O  sq.  yds.  of  wood  block  pavement,  in- 
cluding   sand    cushion, 


^indicates  work  now  open  for  bids. 


except     the     railroad 
©indicates  a  contract  let  recently. 
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area;  80  sq.  vds.  of  wood  block  pavement  in- 
cliulinc  sand  cushion,  in  the  railroad  area  (no 
Ki  rantee)  ■  4.o:^(t  cu.  vds.  of  Portland  cement 
foncre.c :  8:o2o  lin.  ft.'  of  new  5-n.  bluestone 
curbstone,  furnished  and  set;  300  lin.  ft.  ot 
old  bluestone  curbstone,  redressed,  ^^iomtcA 
and  reset;  30  standard  heads  a"?!'^'"'^",  com- 
plete, for  sewer  manholes,  furnished  and  set , 
18  050  sq.  vds.  of  old  stone  blocks  to  be  pur- 
chased and  removed  by  contractor 

Aliids  will  be  received  until  10:.«)  a.  ni-, 
.\Z.  0,  by  Thomas  W.  Whittle.  Acting  Presi- 
dent Bron.x  Borough,  ITTth  St,  and  ,W  .'\ve  , 
New  York  Citv.  for  a  number  of  paving  jobs. 
The  largest  contract  calls  for  rcpavmg  with 
wood  blocks  and  granite  blocks  on  a  con- 
crete foundation  the  roadway  of  boitlicrn 
Boulevard,  from  Barretto  St.  to  the  north  side 
of  Westchester  .^ve.,  and  setting  curb  where 
necessary,  together  with  all  work  mcidental 
thereto.  The  Engineer's  estimate  of  the  work 
is  as  follows:  !1,520  sq.  yds.  of  completed 
wood  block  pavement,  and  keeping  the  same 
in  repair  for  five  years  from  date  of  accept- 
ance •  040  sq  vds.  of  completed  wood  block 
pavement,  and  keeping  the  same  m  repair  for 
five  years  from  date  of  acceptance;  1140  sq. 
vds  of  completed  wood  block  pavement,  not 
to  be  kept  in  repair ;  4,330  sq.  yds.  of  com- 
pleted granite  block  pavement,  laid  with  ce- 
ment grout  joints,  and  keeping  the  same  m 
repair ^f or  one  vear  from  date  of  acceptance; 
'o4,'^.-,  cu  vds  of  class  "B'*  concrete,  including 
mortar  bed.  if  required;  300  li"..ft.  of  new 
curbstone,  furnished  and  set ;  200  lin.  ft.  of  old 
curbstone,  rejointed,  recut  on  top  and  reset. 

®The  Board  of  Public  Works  of  North 
Tonawanda,  N.  Y.,  has  awarded  the  contract 
for  paving  Tremont  St.  with  Polarway  pave- 
ment to  Louis  11.  Gipp  of  lUilTalo,  N.  Y. 

®The  Joseph  H.  Connors  Construction  Co., 
of  Fulton  N.  Y..  which  was  awarded  the  con- 
tract for  'building  the  Sterling-Southwest  Os- 
wego Highwav.  has  sublet  the  work  to  John 
llcnrick  of  Oswego.  K.  Y.  The  cost  of  the 
new  road,  2.71  miles  in  length,  will  be  $.*,- 
(MMt.    A.  E.  Howard  is  County  Supt.  of  High- 

A  petition  was  recently  submitted  to  the 
Board  of  Village  Trustees.  Canastota,  N.  Y., 
asking  for  the  paving,  w-ith  brick,  of  Chapel 
St.,  from  North  Peterboro  St.  and  New  Bos- 
ton St..  from  the  terminus  of  the  Chapel 
St.  pavement  to  Taylor  Ave.  The  estimated 
cost  of  the  work  is  placed  between  $14,000 
and  $1.5,000.  ^^    ,^ 

The  Common  Council  of  Oswego,  N.  Y., 
has  adopted  a  resolution  requesting  the  State 
Highwav  Commission  to  authorize  a  brick 
pavement  in  East  Fourth  St.,  from  Bridge  to 
l^wrcnce  St.,  and  along  Syracuse  .^ve.  to 
Burkle  St. 

Ohio. 

4«l'.ids  will  be  received  until  11  a.  m..  .\ug. 
12,  bv  Commissioners  of  Morrow  County,  at 
the  office  of  Clifton  Sipe.  County  Auditor,  Mt. 
Gilcad,  O..  for  performing  all  labor  for  filling 
the  approaches  to  the  Anchor  Mill  bridge  in 
Gilead    township,    Morrow    County. 

4«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
Ohio,  until  2  p.  m.,  .^ugust  9,  for  grading  and 
paving  with  a  bituminous  treated  waterhound 
macadam.  Sec.  No.  2  the  Leesville  road, 
State  Highway  "F"  pet.  No.  387,  in  Sandusky 
Two.,  Richland  Countv.  Length,  10,8li0  ft.,  or 
2.04  mile ;  width  of  pavement,  12  ft.  Esti- 
mated cost  of  construction,  $13,71.5.  A  draft 
or  certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
required  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Nov.  1,  liM2.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker.  Columbus,  O.,  is  State  Highway  Com- 
missioner. 

4*Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus. 
Ohio,  until  11  a.  m.,  .\ugust  9,  for  grading  and 
paving  with  a  bituminated  concrete.  Sec.  No. 


3  the  MiUersburg  &  Ber  in  road  State  High 
way  "B"  pet.  No.  481  in  Hardy  Townsh  p 
Holmes  County.  Length  l,<9o.o  «'•  "/^"^^ 
mile;  width  of  P.^vemcn  If.  ft.  Es  imated 
cost  of  construction,  $5,940.52.  A  a«tt  or 
cer  ified  check  for  $300  shal  be  depo  ted 
v"t  each  bid.  The  successful  bidder  w,  1  be 
m  uircd  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Nov  1  1912  Plans  and  specifications  are  on 
file'n  the  office  of  the  County  Commissioners 
and  the  State  Highway,  department  The 
.State  Highway  Commissioner  reserves  the 
ri4t  to  reject  any  and  all  bids.  James  R. 
Marker?  Columbus.  O.,  is  State  Highway  Com- 
niissioner.  „ 

*Bids  will  be  received  until  noon,  Aug.  i, 
by  Peter  Frank,  Jr.,  Wyandot  County  Audi- 
tor Upper  Sandusky,  C,  for  grading,  s  omng 
and  tar-binding  a  road  2,600  ft.  m  length.  A 
certified  check  for  $200  must  be  filed  with 
each  bid. 

4.Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Belmont  Coiinty,  at  bt 
Clairsville,  Ohio,  until  11  a.  m  Aug.  6,  hH-. 
for  grading  and  paving  with  brick  for  medium 
traffic  Section  1,  the  Belmont  National  road, 
State -Highway  "H"  P^t.  No.  191  m  Union 
Township,  said  County.  Length,  /,500  ft.  or 
1  4-^  mile ;  width  of  pavement,  13  ft. ;  estimat- 
ed "cost  of  construction,  $18,.378.  A  draft  or 
certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
required  to  give  bond  for  an  amount  equal 
to  the  contract  price.  Date  set  for  completion. 
Nov  1  1912.  Plans  and  specifications  arc  on 
file  in 'the 'office  of  the  County  Commis.sion- 
ers  and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
ri"ht  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. .  ,  c    I, 

•I-Bids  will  be  received  until  noon,  Aug.  5,_by 
F.  A.  Zimmerman,  Director  of  Public  Service, 
Norwood,  O.,  for  furnishing  the  necessary  la- 
bor and  materials  for  improving  Forest  Ave. 
from  north  line  of  Smith  Road  to  the  south 
line  of  Harris  Ave.  by  grading  same,  paving 
roadway  with  granite  and  constructing  con- 
crete curbs  and  gutters,  etc.  Bids  must  be 
made  in  accordance  with  the  plans  and  specifi- 
cations for  said  work  as  prepared  by  Jas.  A. 
Stew-art,  Engineer,  which  plans  and  specifica- 
tions are  now  on  file  at  the  office  of  the  Direc- 
tor of  Public  Service  at  said  city  and  at  the 
office  of  Jas.  A.  Stewart,  No.  1112  Traction 
Building,  Cincinnati,  Ohio. 

4«Bids  will  be  received  until  noon,  .\ng.  6, 
by  Director  of  Public  Service,  Findlay,  O.,  for 
furnishing  the  necessary  labor  and  materials 
for  paving  the  west  side  of  South  Main  St., 
from  the  end  of  the  old  paving  to  the  Findlay, 
Fort  Wayne  and  Western  Railroad,  according 
to  the  plans  and  specifications  on  file  in  said 
office.  Bidders  will  be  required  to  submit  not 
less  than  six  samples  of  block  proposed  to 
be  used  by  tlrem  in  the  construction  of  said 
improvement.     J.  E.  Edie  is  Clerk. 

•J«Bi(ls  will  be  received  until  noon,  .\ug.  5, 
by  Director  of  Public  Service,  Norwood,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rials for  improvement  of  Smith  Road  from 
cast  curb  of  Montgomery  Ave.  to  the  west 
curl)  of  Ashland  Ave.  by  grading  same,  paving 
roadway  with  granite,  constructing  concrete 
curbs  and  gutters,  etc.  Bids  must  be  made 
in  accordance  with  the  plans  and  specifications 
for  said  work  as  prepared  by  Jas.  A.  Stewart, 
Engineer,  which  plans  and  specifications  are 
now  on  file  at  the  office  of  the  Director  of 
Public  Service  at  said  city  and  at  the  office  of 
Jas.  A.  Stewart,  No.  1112  Traction  Building, 
Cincinnati.  Ohio. 

•{•Bids  will  1)C  received  until  noon,  Aug.  19, 
by  '['.  C.  Patterson,  County  .\uditor,  Ports- 
mouth. O,.  for  the  necessary  labor  and  mate- 
rials for  the  grading  and  construction  of  6,000 
ft.  of  l-'allcn  Timber  road  in  Jefferson  and 
Madison  townships. 

•J«Bids  will  be  received  until  noon,  .Yug.  9, 
by  R.  F.  Harbert.  Director  of  Public  Service, 
Canton,  O.,  for  furnishing  the  necessary  labor 
and  materials  for  the  paving  of  Broadway  from 

•J* indicates  work  now  open  for  bids,    ©indicates 


f'rom  Sif  sl°to  Ltwm  Av.. ;  North  Market 
St.,  from  Township  line  to  Corporation  Line 
Ninth  St.,  from  High  St.  to  Lynch  St  and 
Lvnch  St.,  from  Ninth  St.  to  Tuscarawas  St. 
For  the  improvement  of  Camden  Ave.,  froin 
Cedar  St,  to  Navarre  St.;  Scott  and  Aultman 
Ave.  Scott  Ave.,  from  .\nltman  Me  o 
Mever  Ave. ;  Aultman  Ave.,  from  Shorb  St  to 
Arnold  Ave.;  Walter  Ave.,  from  C  cveland 
Ave  to  Corporation  Line,  according  to  plans 
and  specifications  on  file  in  saul  office,  Engi- 
neer's Division.     P.   H.  Weber  is  City  Engi- 

"^"-  .,  A  a 

.J.Bids  will  be  received  until  noon,  Aug._  b, 
bv  A    W.  Burton,  Director  of  Public  Service, 
Piqua,    O.,    for    the    improvement    of    North 
Chestnut,    South    Chestnut    and    South_  Ave.. 
from  High   St.  south  to  Corporation  Line,  by 
grading,    curbing,    guttering,    construction    of 
necessary  culverts,  drains,  and  ret.aimng  walls, 
and  paving   the   roadway   with   brick,   cement, 
macadam,  bituminous  macadam,  asphalt  block, 
asphalt  binder  or  creosote  block,  accordnig  to 
the  plans  and  specifications  on  file  in  said  of- 
fice     Approximated  13,750  sq.  yds.     Also  for 
the   improvement  of  East  High   Street,   from 
Citv  Building  to  west  side  of  Flarrison  St.,  by 
srading,  curbing  and  guttering,  and  paving  the 
roadway   with  "brick,   cement,   macadam,   bitu- 
minous macadam,  asphalt  block,  asphalt  binder, 
or  creosote  block,  according  to  the  plans  and 
specificaticms  on  file  in  said  office.     Approxi- 
mated 3,000  sq.  yds.     W.  B.  Mitchell  is  clerk. 
4-Bids  will  be  received  at  the  office  of  the 
Commissioners    of    Franklin    County,    at    Co- 
lumbus,  Ohio,    until   10   a.    m..    Aug.    9,    1912, 
for  gradim?  and  paving  with  bituminated  con- 
crete.   Section    No.    3,    the    Winchester    road. 
State  Highwav  "D"  Pet.  No.  213.  in  Madison 
Township,    said    County.      Length.    11.320    ft,, 
or  2.14  miles;  width  of  pavement,  14  ft.;  esti- 
mated cost  of  construction.  $22,045.     .Mterna- 
tive  bids  will  also  be  considered   for  grading 
and  paving  with  a  bituminous  treated   water- 
bound  macadam.     Estimated  cost  of  construc- 
tion, $18,191.     A  draft  or  certified  check   for 
$300   shall   be   deposited   with   each   bid.     The 
successful  bidder  will  be  required  to  give  bond 
for    an   amount    equal   to   the   contract    price. 
Date  set  for  completion,  Nov.  1,  1912.     Plans 
and   specifications  are  on  file  in  the  off-cc  of 
the    Countv    Commissioners     and     the     State 
Highway    Department.      The    State    Highway 
Commissioner  reserves  the  right  to  reject  any 
and   all   bids.     James   R.    Marker,    Columbus. 
O.,   is  State  Highway  Commissioner. 

.•f»Bids  will  be  received  at  the  office  of  the 
Commissioners  of  Scioto  County,  at  Ports- 
mouth, O..  until  1  p.  m.,  .Aug,  5,  for  grading 
and  paving  w'ith  brick  for  medium  traffic,  the 
Portsmouth  and  Columbus  Ext.  road.  State 
Highway  "B"  Pet.  No.  492,  in  Clay  Town- 
ship, said  County.  Length,  5,350  ft.,  or  1.02 
mile;  width  of  pavement,  16  f^.  Estimated 
cost  of  construction.  $14,225.  A  draft  or  cer- 
tified check  for»$300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Nov.  1,  1912.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commiss'on- 
ers  and  the  State  Highway  Department.  The 
.State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bid.s.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
24,  by  Board  of  Cuyahoga  County  Board  of 
Commissioners,  Cleveland.  O.,  for  the  furnish- 
ing r)f  Expansion  joints — Station  36  to  Sta- 
tion 145  in  South  Woodland  Road  Lnprove- 
ment  in  Warrensville  Township  in  accordance 
with  the  form  of  contract  and  specifications  to 
be  furnished  by  Frank  R.  Lander,  County 
Surveyor.  A  certified  check  for  $100  must 
be    filed    with    each   bid.     J.    F.    Goldenbogen 


is  Clerk. 

•J«Bids  will  be  received  until  10  a.  m.,  .\ug. 
19,  by  Board  of  Lucas  County  Commission- 
ers. Toledo,  O.,  for  furnishing  the  necessary 
labor  and  material  for  grading,  draining  and 


a  contract  let  recently. 
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macadamizing  Sylvania  Township  Stone  and 
Gravel  road  No.  2:\  Charles  J.  Sanzenbacher 
is  County  .Auditor. 

•J«Bids  vvil!  be  received  until  10  a.  m.,  .\ug. 
Ifi.  by  Board  of  Lucas  County  Commissioners, 
Toledo,  O.,  for  furnishing  the  necessary  labor 
and  material  for  grading,  draining  and 
macadamizing  .\dams,  Sylvania  and  Wash- 
ington Townships  Stone  and  Gravel  road  No. 
2.5.     C.  J.  Sanzenbacher  is  County  Auditor. 

•J*Bids  will  be  received  until  noon.  Aug. 
9.  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  iniprovement 
under  Specifications  No.  373,  of  Symmestown 
road,  from  Brecon  to  Sixteen  Alile  Stand  in 
Sycamore  and  Symmes  townships.  .\lbert 
Reinhardt   is   Clerk. 

•{•Bids  will  be  received  until  noon.  .\ug.  9, 
by  Department  of  Public  Service,  Hamilton, 
O.,  for  furnishing  the  necessary  labor  and 
material  for  the  improvement  of  Walnut  St., 
from  Front  St.  to  East  Ave.,  by  paving  the 
roadway  thereof  with  sheet  asphalt,  bitulithic 
or  bituminous  macadam,  vitrified  brick  or  creo- 
soted  wood  block,  in  accordance  with  plans 
for  said  improvement  heretofore  approved  by 
Council  and  now  on  file  in  the  office  of  the 
City  Engineer.  Each  bid  to  contain  the  full 
name  of  every  person  interested  therein  and 
to  be  accompanied  by  a  bond  or  certified  check 
in  the  sum  of  10  per  cent  of  amount  bid.  .\. 
J.   Pater  is   Clerk, 

•f«Bids  will  be  received  until  noon.  .\ug. 
1.  by  Director  of  Public  Service,  Toledo.  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  repaving  of  a  portion  of  Jack 
son  St.  with  Medina  block,  vitrified  bricks, 
creosoted  wood  blocks,  sheet  asphalt  or  asphalt 
blocks  or  bitulithic  pavement :  also  for  re- 
paving  a  portion  of  Lafayette  St.  with  dressed 
Medina  block,  stone  granite  blocks  or  Ligo- 
nier  blocks  on  concrete  foundation.  F.  G. 
Stockton  is  Secretary. 

•{•Bids  will  be  received  until  noon,  July 
31,  by  J.  A.  Fonts,  Village  Clerk,  Dennison, 
O.,  for  the  necessary  labor  and  material  for 
grading,  curbing  and  paving  Johnson  .^ve., 
Jewett  and   Taylor   Aves. 

^Bids  will  be  received  until  noon.  .^ug.  2, 
bv  T—  ^r.  Starr,  Penfield  Township  Clerk, 
R.  F.  D.,  Wellington,  O..  for  furnishing  the 
necessary  labor  and  material  for  road  im- 
provement. A  certified  check  for  $200  must 
be  filed  with  each  bid. 

•I«Bids  will  be  received,  it  is  reported,  until 
.^ug.  2,  by  Director  of  Public  Service.  Zanes- 
ville.  O.,  for  the  paving  of  Sunset  -\ve. 

•J«Bids  will  be  received,  it  is  reported,  until 
.'\ug.  2o.  by  Director  of  Public  Service.  Zanes- 
ville,   O.,   for  the  pavement  of  four  streets. 

^Bids  will  be  received  until  noon.  .\ug.  2, 
bv  P.  M.  Johnson,  Township  Clerk.  La  Grange 
Township.  La  Grange,  O.,  for  furnishing  of 
the  material  and  labor  for  improving  roads. 
A  certified  check  for  $-500  must  be  fi.^ed  with 
each  bid. 

®Austine  &  Vausky  of  Kenton.  0..  have 
been  awarded  the  contract  by  the  Road  Com- 
missioners of  District  No.  1,  Lorain  County. 
O.,  for  the  improvement  of  the  Butternut 
Ridge  road  in  Carlisle  and  Eaton  Townships 
from  the  intersection  with  the  Elyria-Grafton 
Road,  thence  about  8/10  mile.  Bids  were 
opened  July  13. 

®.A.bner  juniper  of  Nelsonville.  O..  has  been 
awarded  the  contract  by  the  Noble  County 
Commissioners.  Caldwell,  O.,  for  grading  and 
paving  w-ith  brick  for  medium  traffic  the  Cald- 
well-Carlisle road,  at  $16,500.  The  road  is 
one  mile  in  length.    Bids  were  opened  July  17. 

©Thornberry  &  Adams  of  Woodsfield.  O., 
have  been  awarded  the  contract  by  the  Village 
Council  of  Woodsfield,  Geo.  P.  Dorr,  Clerk, 
for  the  paving  of  1,,500  ft.,  from  present  ter- 
minus of  paved  street  to  corporation  line,  at 
$4,356.  The  work  includes  gradin.g,  ditching 
and    paving    complete.  Bids    were    opened 

Julv  24. 

®The  Board  of  Control  of  Cincinnati.  O.. 
has  awarded  the  contract  for  the  paving  of 
Harriet  St..  from  Budd  to  Clark,  with  granite, 
to  Henkel  &  Sullivan,  at  $24,028. 

®The  Board  of  Control  of  Dayton,  O.,  has 


awarded  the  contracts  for  the  paving  of  both 
sections  of  Forest  Ave.,  from  Lehman  to  Rung 
St.,  and  from  Rung  to  Main  St.,  to  David 
Beard,  at  $21,804  and  $21,582,  respectively. 
Compressed  wood  blocks  of  3-in.  width  wili 
be  used. 

®The  .'\thens  County  Commissioners,  .Ath- 
ens, O.,  have  awarded  the  contract  for  the 
paving  of  1,481  ft.  of  the  county  road  be- 
tween Glouster  and  Trimble,  to  L.  R.  .An- 
drews at  $2,094.    Wassal  brick  will  be  used. 

The  City  Council  of  Fremont,  O.,  has  au- 
thorized an  issue  of  bonds  in  the  sum  of  $10.- 
000  for  the  improvement  of  Morrison  St.,  and 
any  other  thoroughfare  in  the  city  which' thev 
might  designate. 

Oregon. 

•J«Bids  will  be  received  until  10  a.  m..  .'\iig. 
2,  by  F.  S.  Shields,  County  Clerk,  Portland, 
Ore.,  for  one  scarifier.  T.  J.  Cleeton  is  County 
Judge. 

®Clarke.  Henry  &  Co..  have  been  awarded 
the  contract  by  the  city  of  Silverton,  Ore.,  for 
paving  31,000  sq.  yds.,  of  asphaltic  concrete 
at  $63,455. 

®The  Potter  Realty  Co.,  of  Portland,  Ore., 
has  awarded  a  contract  to  J.  O.  Hoyt  of  that 
city,  representing  the  Warren  Construction 
Co.,  for  15  iTiiles  of  hard-surfaced  pavement 
at  Bayocean,  which  when  completed  will  rep- 
resent an  outlay  of  $200,000. 

®The  City  Council  of  Portland,  Ore.,  has 
awarded  the  contract  for  the  making  of  fills 
on  Wlieeler  St..  and  Broadwav  at  the  east 
approach  to  the  Broadwav  bridge  to  Jeflt'erv 
&   Bufton   at   $14,781. 

City  Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  has  filed  with  the  City  Auditor  for  pres- 
entation to  the  City  Council,  estimates  for 
street  paving  aggregating  $241,010.  The  esti- 
mates are  upon  three  districts,  one  including 
Wabash  Ave.,  from  Willani'ette  Blvd.  to  Lom- 
bard St. ;  Willamette  Blvd.,  from  Patton  Ave. 
to  Wabash,  and  Patton  .\ve.,  from  Killings- 
worth  to  Emerson.  .Another  is  that  hounded 
by  Front,  Sixth,  Sheridan  and  Hall  Sts.  The 
third  improvement  is  that  of  East  60th  St., 
from  Division  to  Hawthorne  .\ve. 

Following  bids  were  recently  received  by  the 
City  Council  of  Portland,  Ore.,  for  street  im- 
provements, as  follows:  Fremont  St.,  from 
East  Eighth  to  East  •33rd  St. :  .Asphalt  con- 
crete— Pacific  Coast  Paving  Co..  $68.956 ;  Ore- 
gon Independent  Paving  Co.,  $')9,6]0.  .Asphalt 
— Oregon  Independent  Paving  Co.,  $65,201. 
Gravel  bitulithic— Pacific  Bridge  Co.,  $70.473 ; 
Warren  Construction  Co.,  $72,549.  Hassam 
pavement — Oregon  Hassam  Paving  Co.,  $78,- 
415;  Joplin  &  Meeks,  $80,282.  East  13th  St. 
district:  Grading  and  concrete  curbs  and 
walks— Manning  &  Co.,  $14,.")98;  Bechill 
Brothers.  $14,519 :  Oregon  Independent  Pav- 
ing Co..  $18,561  :  Carter  Brothers,  $13,977:  Jop- 
lin &  Meeks.  $15,.338.  William  .\ve.  district: 
Grading  and  concrete  curbs  and  walks — Gie- 
bisch  &  Joplin.  $45,787 ;  Bechill  Brothers,  $44,- 
.522:  Oregon  Independent  Paving  Co.,  $51,774; 
Kibbe-Welton  Co..  $46,211:  Elwood  Wiles, 
$49,1.35:  K.  F.  Sauset,  $46.-596:  Carter  Bro- 
thers, $44,633:  Cochran-Nutting  Co.,  $49,976; 
Joplin  &  Meeks.  $45,663.  Lombard  St..  from 
Wabash  to  Patton  .Aves. :  .Asphalt— Oregon 
Independent  Paving  Co..  $.52,168.  Asphalt 
concrete — Oregon  Independent  Paving  Co., 
$48,342.  Gravel  bitulithic— Pacific  Brid.ge  Co., 
$60,248:  Warren  Construction  Co.,  $63..507. 
Ilassam  pavement — Oregon  Hassam  Paving 
Co.,  $59,460:  Joplin  &  Meeks.  $60,872. 

Pennsylvania. 

^Bids  will  be  received  until  8  p.  ni.,  .Aug.  5. 
by  Thomas  Ganey,  Borough  Secretary.  South 
Bethlehem,  Pa.,  for  paving  with  .Amiesite  por- 
tions of  Second  St..  Northampton  .Ave.,  New 
St..  Elm  St..  Fourth  St.,  and  Third  St.,  com- 
prising about  18,000  sa.  yds.:  also  1.000  yards 
of  brick  on  New  St.  R.  E.  Neumeyer  is  Bor- 
ough  Engineer. 

4"Bids  will  be  received  until  3  p.  m..  -Aug.  2. 
bv  W.  M.  Craine,  President  of  the  Board  of 
Public  Works.  .Altoona,  Pa.,  for  resurfacing 
the  following  highwavs  in  the  citv :  7th  Ave., 
from  2d  to   17fh   St.,"  20.160  sq.  yds.  of  sheet 


asphalt;  9th  St.,  from  11th  to  Howard,  2,100 
sq.  yds.  of  brick  pavement ;  12th  Ave.,  from 
Jlth  to  12th  St.,  1,000  sq.  yds.  of  sheet  asphalt; 
14th  St.,  from  lOlh  to  lUh  .Ave..  8:JU  sq.  yds. 
of  sheet  asphalt;  Chestnut  Ave.,  5th  to  11th 
St.,  3,660  sq.  yds.  of  asphalt  block ;  Union  Ave., 
from  Culvert  to  Broad,  2,080  sq.  yds.  of  brick 
pavement.  Frans  Engstrom  is  City  Engineer. 
•J»Bids  will  be  received  until  8  p.  m..  .Aug. 
5,  by  F.  O.  Rankey,  Chairman  Street  Com- 
mittee, S,  Bethlehem,  Pa.,  for  curbing  and 
paving  and  the  repair  of  curbing  and  paving 
along  in  front  of  properties  in  the  borough 
of   South  Bethlehem. 

^Bids  will  be  received  until  8  p.  m..  Aug.  5, 
by  Borough  of  Derry,  Pa.,  C.  B.  Leitzell,  Bur- 
gess, for  the  grading,  curbing  and  paving  of 
Ligonier  St.  from  First  .Ave.  to  Second  Ave., 
and  of  Second  Ave.  from  Ligonier  St.  to  west 
borough  line.  The  plans  and  specifications 
may  be  seen  at  office  of  borough  clerk.  Each 
bid  must  be  accompanied  bv  certified  check  for 
$500. 

^Bids  will  be  received  until  10:.30  a.  m., 
.Aug.  5,  by  City  Comptroller,  Municipal  Hall, 
Pittsburgh,  Pa.,  for  the  following  street  im- 
provements :  Grading,  curbing  and  paving 
with  blockstone — Rebecca  St.,  from  the  south- 
erly line  of  Black  St.,  to  a  point  600  ft.  north- 
wardly from  the  northerly  line  of  Black  St. ; 
Hargrove  St.,  from  \\'est  Liberty  Ave.  to 
Vvarburton  St.  Grading,  curbing  and  paving 
with  brick — Elm  St..  from  Bedford  .Ave.  to 
a  point  212.18  ft.  northwardly  from  the  north 
curb  line  of  Bedford  .Ave. ;  Tilbury  .Ave.,  from 
Shady  Ave.  to  Nicholson  St. ;  Watt  St..  from 
Wylie  .Ave.  to  Webster  .Ave. ;  Transit  .Alley, 
from  Fifth  .Ave.  to  Torrens  St.  Repaving 
with  brick — .Allen  St.,  from  Warrington  .Ave. 
to  Climax  St. ;  Rose  St..  from  Overhill  St.  to 
Dinwiddle  St. ;  Tustin  St.,  from  Van  Rraam 
St.  to  Marion  St. ;  Watson  St.,  from  Van 
Braam  St.  to  Gist  St. :  .Adelaide  St.,  from 
.Angle  north  of  Camp  St.  to  Milwaukee  St. 
Repaving  with  blockstone — Middle  St.,  from 
North  Ave.  to  Knoll  St. :  Reed  St.,  from  Pride 
St  to  Vine  .St. ;  W^ebster  .Ave.,  from  Lawson 
St.  to  a  point  near  Chauncey  St.,  and  from 
Perrv  St.  to  a  ooint  65  ft.  eastwardlv ;  Muriel 
St..  from  South  12th  St.  to  South'  loth  St. 
Repaving  with  asohalt — Harrison  St.,  from 
48th  St.'^to  15th  St.':  Millvale  Ave.,  from  Cen- 
ter .Ave.  to  bridge ;  Devilliers  St..  from  Cen- 
ter .Ave.  to  Rose  St.  Cement  sidewalks — South 
18th  St.,  opposite  retaining  walls  between  .Ar- 
lington Ave.  and  Josephine  St.  Concrete  re- 
taining wall  and  monument — Larimer  .Ave. 
Bridge  over  Washington  boulevard.  Bronze 
and  granite  lamp  standards  and  tablet — Lari- 
mer .Ave.  Bridge  over  Washington  Boulevard. 
®The  Delaware  Contracting  &  Construction 
Co..  of  Camden.  N.  J.,  has  been  awarded  the 
contract  by  the  City  Council  of  Steelton.  Pa., 
for  grading,  paving  and  curbing  Harrisburg 
St.,  between  Lincoln  St.  and  Norther-n  Bor- 
ough line.     Bids  were  opened  July  8. 

®The  Delaw-are  Contracting  &  Construction 
Co..  of  Camden,  N.  J.,  has  been  awarded  the 
contract  by  the  City  Council  of  Steelton,  Pa.. 
for  the  grading  and  paving  and  curbing  of 
Pine  St.,  from  Front  to  Reading  St.  Chas.  P. 
Feidt  is  Borough  Sccretarv.  Bids  were  opened 
July  8. 

Numerous  citizens  of  Windber.  Pa.,  have 
circulated  a  petition  to  the  Borough  Council 
asking  that  Somerset  .Ave.,  between  18th  and 
I9th  Sts.  and  18th  St..  in  the  Fast  End,  be 
paved  under  the  foot-front  plan.  The  citizens 
will  vote  July  31  on  the  issuance  of  bonds 
to  the  amount  of  $-15,000  for  improvements.  * 
The  Joint  Highway  Committee  of  the  City 
Council,  Williamsport.  Pa,,  has  approved  or- 
dinances for  the  paving  of  Hepburn  St.  and 
West  Edwin  St.,  from  Centre  St.  to  Campbell. 
The  Westmoreland  County  Commissioners. 
Greenslnirg,  Pa.,  arc  receivin.g  bids  for  the 
construction  of  2''6  miles  of  what  is  known  as 
the  Jeannettc-Harrison  City  road  and  frr 
about  3  miles  of  what  is  known  as  the  Mutual 
road. 

The  voters  of  Catawissa.  Pa.,  at  a  recent 
election  voted  to  pave  Main  St.  with  brick 
from    the    river    bridge    to    Fourth    St.,    and 


4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Mill  St.,  with  amesite  from  I"oiirth  St.  to  the 
Paper  Mill  bridge. 

South  Carolina. 
The  city  of  Spartansburg,  S.  C.  will  e.\pend 
$90,000  on  streets  and  sidewalks  as  soon  as  the 
Council  decides  on  the  amount  and  kind  of 
paving.  J.  H.  Shores  is  Superintendent  of 
Streets. 

South  Dakota. 

•J-Bids  will  be  received  until  3  p.  m.,  Aug.  15, 
by  County  .Auditor,  Plankinton,  S.  Dak.,  for 
the  construction  of  35  miles  of  highway.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  County  .\uditor  or  at  the  offices  of  the 
Dakota  Engineering  Co.,  Mitchell,  S.  Dak. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Tennessee. 

Commissioner  of  Streets  and  Sewers  A.  N. 
Sloan  of  Chattanooga,  Tenn.,  has  recom- 
mended to  the  Board  of  Commissioners  that 
favorable  action  be  taken  on  the  construction 
of  new  pavements  on  the  following  streets : 
Harrison,  Palmetto  to  East  End ;  Vine,  Doug- 
lass to  Wiehl;  10th,  Georgia  Ave.  to  King; 
A,  10th  to  East  8th;  East  End.  McCallie  to 
11th:  Palmetto,  9th  to  Vine;  Prospect,  6th 
to  .Vrcade ;  Arcade,  Prospect  to  Cameron ; 
Cameron,  .A.rcade  to  Grand  Drive ;  Main, 
Whiteside  to  College;  Chestnut,  i'th  to  10th, 
e.xtended ;  West  4th,  Market  to  Chestnut ; 
Orchard  Knob,  McCallie  to  Main ;  East  4th. 
Walnut  to  Georgia  Ave. ;  Georgia  .A.ve.,  Vine 
to  East  4th;  1st,  Market  to  Chestnut;  West 
5th.  Cedar  to  Pleasant. 

Texas. 

4«Bids  will  be  received  until  noon,  .fVug.  12, 
by  Dan  C.  Smith,  Jr.,  Controller  and  City 
Secretary',  Houston,  Te.xas,  for  the  grading 
and  paving  of  the  following  streets:  Hous- 
ton .^ve..  from  Washington  Ave.  to  Spring 
St.,  vitrified  brick  on  5  inches  of  concrete, 
removal  of  asphalt  and  suli-base,  grading,  etc. ; 
German  St.,  from  Bering's  mill  to  Buffalo  St., 
vitrified  brick  on  8  ins.  of  gravel,  grading,  etc. ; 
Dallas  .\ve.  and  San  Felipe  St.,  from  Milam 
St.  to  Wilson  .^ve.,  vitrified  brick  on  8  ins. 
of  gravel,  grading,  etc. ;  Webster  .\ve.,  from 
Main  St.  to  Crawford  St.,  vitrified  brick  on  5 
ins.  of  concrete,  grading,  etc.  The  vitrified  brick 
for  all  of  the  above  streets  will  be  furnished 
by  the  city  of  Houston  and  delivered  on  the 
ground.  On  Webster  Ave.  the  city  of  Houston 
will  pay  for  the  whole  cost  of  improving  the 
intersections  of  said  street  with  other  streets 
and  one-third  of  the  remaining  cost  of  said 
improvement  (except  cost  of  curb)  and  prop- 
erty owners  abutting  on  said  street  paying 
the  remaining  two-thirds.  Each  bid  must  be 
accompanied  by  a  certified  check  for  5  per  cent 
of  the  cost  of  each  street,  said  check  being 
made  payable  to  H.  B.  Rice,  mayor  of  the 
city  of  Houston.  Bidders  are  to  bid  on  each 
street  separately,  and  quantities  are  given  in 
specifications,  which  can  be  obtained  upon  ap- 
plication at  the  office  of  F.  L.  Dormant,  Citv 
Engineer. 

4»Bids  will  be  received  until  8  p.  m.,  Aug 
10,  by  City  of  Houston  Heights,  Texas,  for 
the  gradmg  and  ditching  of  5.8  miles  of 
streets,  the  cleaning  and  widening  of  2  miles 
of  ditches  and  the  paving  with  gravel  or  shell 
of  10  miles  of  streets  with  necessarv  culverts 
2nd  bridges.  Bids  by  mail  should  be  sent  to 
D.  Barker,  505  Kiam  building,  Houston,  Texas 
Plans  and  specifications  can  be  seen'  in  the 
office  of  the  engineers.  Howe  &  Wise  722- 
72(i  First  Xatinnal  Bank  building,  Houston 
Texas,  and  m  the  office  of  D.  Barker,  Mayor 
of  Houston  Heights,  .505  Kiam  building,  Hous- 
ton,  Texas. 

4«P.ids  will  be  received  until  8pm  \ug 
!.•<.  by  City  Council,  Temple.  Texas,  for  the 
of  Central  .^vc.,  from  the  east  line  of 
St  to  the  west  line  of  the  Missouri 
i•...:...;^  and  Texas  Railway  with  brick  or  creo- 
sotcd  blocks,  approximating  4.n00  sq  vds  for 
the  city  of  Temple.  2,iV)n  sq.  vds.  for  the  Mis- 
souri, Kansas  &  Texas  Railwav  Co.  and  5  "00 
sq.  yds.  for  citizens  on  said  street  The  citv 
council  reserves  the  right  to  reiec!   :inv  or  all 


bids.  A  certified  check  for  $500  made  pay- 
able to  the  order  of  the  Mayor  of  the  City 
of  Temple  must  accompany  each  bid.  Pl^ns 
and  specifications  on  file  at  office  of  the  City 
Engineer,  City  Hall,  Temple,  Texas.  Blanks 
will  be  furnished  bv  the  Citv  Engineer  for  use 
of  bidders.  All  bids  are  to  be  sealed  and 
sent  to  the  City  Secretary,  City  Hall,  Temple. 
Texas.  M.  O.  Woodward,  City  Secretary; 
W.  E.  Dozier,  City  Engineer. 

+Bids  will  be  received  until  Aug.  9,  by  City 
Council,  Corpus  Christi,  Texas,  for  the  con- 
struction of  about  $600,000  worth  of  pavement. 

The  citizens  of  Taylor,  Texas,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $2-5,000  for  street  paving. 

The  citizens  of  Pi^cinct  No.  5,  Robertson 
County,  Tex.,  Franklin,  county  seat,  on  July 
23  voted  the  issuance  of  bonds  to  the  amount 
of  $100,000  for  the  construction  of  good  roads. 

Consulting  Engineers  Tipps  &  Burchard  of 
Gonzales,  Tex.,  have  been  awarded  the  con- 
tract to  do  the  engineering  work  on  the  pro- 
posed road  construction  work  in  Precinct  No. 
1  of  Gonzales  County.  This  work  will  entail 
the  expenditure  of  $150,000,  for  which  bonds 
have  been  voted. 

The  voters  of  El  Paso  County,  El  Paso, 
Tex.,  on  Aug.  27  will  vote  on  the  question  of 
issuing  bonds  to  the  amount  of  1.50,000  for  the 
purpose  of  building  a  road  from  Fabens  to 
Fort  Quitman,  a  point  making  the  limit  of  the 
eastern  county  line. 

The  City  Commission  of  Fort  Worth,  Tex., 
has  ordered  East  Third  St.,  from  Commerce 
to  the  Denver  tracks,  paved. 

Washington. 

®The  City  Council  of  Bremerton,  Wash., 
has  awarded  to  J.  S.  Kenyon  of  that  city,  a 
contract  to  pave  with  brick  Washington,  Pa- 
cific and  Front  Sts.,  and  two  allevs,  approxi- 
mately 15,600  sq.  yds.,  at  a  cost  of  $37,500.  The 
Council  also  awarded  a  contract  to  the  Inde- 
pendent Asphalt  Co.,  of  Seattle,  to  lay  6,500 
sq.  yds.  of  asphalt  on  Eurwell  St.,  and  various 
alleys  at  a  cost  of  $16,000. 

Wisconsin. 

•J«Bids  will  be  received  until  10  a.  m.,  .•\ug. 
10,  by  City  Clerk,  Racine,  Wis.,  for  the  fur- 
nishing of  all  materials  and  performing  all 
the  labor  for  the  following  public  work :  Pav- 
ing 8th  St.,  from  Center  St.  to  Racine  St., 
approximating  the  following  quantities :  .323 
sq.  yds.  of  paving,  480  lin.  ft.  of  curb  and 
gutter,  587  lin.  ft.  of  curb,  new;  218  lin.  ft. 
of  curb,  reset;  1  manhole,  3  catch  basins,  1 
catch  basin  rebuilt,  new  top.  Said  work  to 
be  completed  on  or  before  the  15th  day  of 
October,  1912.  AH  in  accordance  with  the 
plans  and  specifications  of  the  work  on  file  in 
the  office  of  said  city  clerk.  Bids  to  be  made 
on  the  following  basis:  A  price  per  square 
yard  of  paving,  including  excavation,  man- 
holes and  catch  basins :  a  price  per 
lineal  foot  of  curb  and  gutter,  a  price  per 
lineal  foot  of  new  curb  and  a  price  per  lineal 
foot  of  reset  curb. 

+Bids  will  be  received  until  10  a.  m  ,  Aug 
10,  by  City  Clerk,  Racine,  Wis.,  for  the  fur- 
nishing of  all  materials  and  performing  all  the 
labor  for  the  following  public  work:  Paving 
Park  Ave.,  from  Water  St.  to  Sixth  St.  ap- 
proximating the  following  quantities  :  1  084 
sq.   yds.   of   paving.      Said   work   to  be  com- 

?mo  "a",,"""  '"^^""^  *^  I'^^'i  ^av  of  October. 
1J12.  All  in  accordance  with  the  plans  and 
specifications  of  the  work  on  file  in  the  office 
of  saKl_  City  Clerk.  Bids  to  be  made  out  on  the 
fol  owing  basis  :  A  price  per  sq.  yd.  of  paving 
including  excavation.  Bids  will  be  received 
for  paving  with  brick. 
^Rids  will  be  received  until  10  a  m  Aug 
by  City  Clerk,  Racine,  Wis.,   for  the  fur- 
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nishing  of  all  materials  and  perfo'rm'i'ng  all 
the  labor  for  the  following  public  w^ork-'Pav 
ing  6th  St.,  from  Main  St.  to  Lake  Ave  ap- 
proximating the  following  quantities  •  1  070 
sq._yds.  of  paving  and  480  lin.  ft.  of  curb  reset 
Said  work  to  be  completed  on  or  before  Hie 
loth  day  of  October.  1912,  All  in  accordance 
with  the  plans  and  specifications  of  the  work 
on   file   in   the  office   of   the  said    City   Clerk 


^indicates  work  now  open  for  bids,    ©indicates  a 


contract 


Bids  to  be  made  out  on  the  following  basis: 
A  price  per  sq.  yd.  of  paving,  including  ex- 
cavation, and  a  price  per  lin.  ft.  of  curb  reset. 
Bids  will  be  received  for  paving  with  brick. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
6,  by  Board  of  Public  Works,  at  the  office  of 
the  City  Clerk,  Marinette,  Wis.,  for  the  con- 
struction according  to  plans  and  specifications 
now  on  file  in  said  office  of  the  following  irn- 
provement  in  said  City:  A  sewer  in 
Oregon  St.,  from  Green  Bay  to  Bird  St.,  and 
on  Bayshore  St.,  from  Ogden  St.  to  Chestnut 
St.,  and  on  Chestnut  St.,  from  Bayshore  St. 
to  Coleman  St.,  and  on  Coleman  St.,  from 
Chestnut  St.  to  Ogden  St.,  and  on  Leonard 
St.,  from  Chestnut  St.  to  Ogden  St.  The 
contractor  is  to  furnish  all  tools,  materials  and 
labor  required.  All  bids  shall  be  made  out  on 
a  contract  form  furnished  by  the  City  of  Mari- 
nette, such  contract  to  be  fully  executed  with 
the  exception  of  the  signatures  on  the  part  of 
the  City  of  Marinette,  and  accompanied  bv  a 
bond  with  local  or  surety  company  sureties 
for  the  sum  of  $3,600. 

®The  Common  Council  of  Edgerton,  Wis., 
has  awarded  the  contract  for  paving  Fulton 
and  Henry  Sts.  to  John  F.  Icke  of  Madison. 
Wis.,  at  $13,057. 

©The  Board  of  Public  Works  of  Superior, 
Wis.,  received  the  following  low  bids  for  the 
permanent  paving  of  Winter  St.,  west  from 
Oakes  Ave.,  for  a  distance  of  3,965  ft.,  as 
follows:  Concrete,  S.  \.  Riches,  $16,820; 
asphaltic  concrete,  Ed.  Johnson,  $21,209;  creo- 
soted  blocks,  P.  E.  Bergman  &  Co.,  $28,979; 
brick,  S.  A.  Riches,  $23.066 ;  Kettle  river  sand- 
stone, P.  E.  Bergman  &  Co.,  $28,600  (awarded 
contract). 

©Bids  were  received  July  11  by  the  Mil- 
waukee County  Highway  Department,  H.  J. 
Knelling,  Commissioner,  Milwaukee,  Wis.,  for 
the  construction  of  the  W'atertown  Plank 
Road.  The  work  consists  of  12,600  sq.  yds. 
of  concrete,  18  ft.  wide,  and  5,333  sq.  yds. 
of  sandstone  block  14  ft.  in  width  on  a  6-in. 
concreti  foundation.  The  concrete  pavement 
will  be  of  one  course  7-in.  in  thickness 
throughout  the  entire  width.  In  addition  to 
this  there  is  1,000  cu.  yds.  of  grading.  The 
county  furnishes  all  of  the  material  on  the 
cars  with  the  exception  of  the  cement,  which 
is  delivered  on  the  job.  Water  for  the  con- 
crete is  piped  direct  to  the  work  free  of  charge 
to  the  contractor..  Itemized  bids  on  the  work 
are  given  in  the  following  table.  (1)  Standing 
for  bid  of  J.  Rasmussen  &  Sons  Co.,  (2)  E.  C 
Blake,  (3)  J.  E.  Dean,  (4)  C.  Raulf,  and  (5) 
D.  M.  Sneddon: 

„     ^.  ,     CD*     (2)      (3)     (4)      (5) 

Grading,    per    cu.    yd., 

1,000   cu.    yds $0.49  $0.49  $0.60  $0.97  $0.80 

Concrete,    per   sq.    vd., 

12,600   sq.    yds 40      .37       .40       .49       .43 

Brick,      per     sq.      yd., 

5.:«3    sq.    yds 64       .83       .66       .79       .90 

Sandstone,  per  sq.  yd., 

.5,333    sq.    yds '. . . .     .80       .94       .78       .89     1.00 

♦.^warded  contract  at  $9,796  on  grading,  con- 
crete and  sandstone. 

©Bids  were  received  by  the  Milwaukee 
County  Highway  Department,  on  July  11,  H. 
J.  Knelling,  Commissioner,  Milwaukee,  Wis., 
for  the  construction  of  the  Mukwonago  Road' 
The  work  includes  3,000  cu.  yds.  of  grading 
and  17,000  sq.  yds.  of  concrete  paving  15  ft. 
m  width,  consisting  of  a  one-course  concrete 
pavement,  7  in.  thick  in  the  middle  and  5 
in.  at  the  sides.  The  countv  furnishes  all  of 
the  material  on  the  cars  with  the  exception 
of  the  cement,  which  is  delivered  on  the  job. 
Water  for  the  concrete  is  piped  direct  to  the 
work  free  of  charge  to  the  contractor.  The 
bidders  and  their  itemized  bids  on  the  work 
are  shown  in  the  following  table,  (1)  stand- 
ing for  bid  of  E.  C  Blake,  (2)  J,  Rasmussen 
cV  Sons  Co.,  (3)  Wm.  Gutknecht  (4)  J  E 
Dean,  (5)  Milwaukee  General  Construction 
Co.,  and  (6)   C.  Raulf: 

Grading,    per   cu.  '"*      ^'^     ^'^       ^'^      (5)     (6) 
Pavin^^'^per^'^lq-*"-"  ^"'^^  ^"'^^  ^"'^^  ^.80  $0.89 
_2d^''i7,000   yds.     ..•'19     .43       .:«       .47       .58       .54 
•Awarded  contract  at  $6,S33 
The  Common   Council  of  La   Crosse    Wis 
has  adopted  a  resolution  providing  an  'appro- 
let  recently. 
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priation  of  $5,000  for  the  repair  of  the  La 
Crescent  highway  from  the  wagon  bridge  to 
the  village. 

Following  low  bids  were  received  by  the 
Board  of  Public  Works  of  Superior,  Wis.,  on 
July  16,  for  the  paving  of  portions  of  19th 
St.,  North  Sth  St.  and  Catlin  Ave..  19th  St., 
Ed.  Johnson,  $6,324;  North  Sth  St..  Diffor 
&  Peterson,  $14,835;  Catlin  Ave..  Dififor  & 
Peterson,  $1,743.    All  of  the  above  streets  are 


to   be   paved    with    concrete    for   a    width    of 
24  ft. 

Canada. 

®Clark-  &  Kaiser  of  Swift  Current,  Sask., 
have  been  awarded  the  contract  by  th.-it  city, 
G.  D.  Mackie,  Town  Engineer,  for  the  con- 
struction of  63,285  sq.  ft.  of  concrete  sidewalks, 
5,503  lin.  ft.  of  curbing  and  12,.554  sq.  ft.  of 
concrete  crossings,  at  $17,113.  Bids  were 
opened   July   16. 


The_  Rural  Council  of  Kildonan,  a  suburb 
of  Winnipeg,  Man.,  at  a  recent  meeting  adopt- 
ed a  resolution  that  plans  and  specifications, 
with  an  estimate  of  the  cost,  be  prepared  for 
the  construction  of  a  proposed  asphalt  road- 
way 24  ft.  wide,  along  the  Bird's  Hill  Road, 
Kildonan  east,  along  the  Old  Kildonan  Road, 
on  the  west  side  of  the  river,  each  road  to  be 
the  full  length  of  the  municipality. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

Surveys  will  probably  be  completed  the 
latter  part  of  September  for  the  proposed 
drainage  work  of  the  Chicot  Drainage  Dis- 
trict, previously  mentioned  in  these  columns. 
This  district  includes  some  370,000  acres  and 
proposes  the  construction  of  two  canals. 
Willis  E.  Ayres,  Randolph  Bldg.,  Memphis, 
Tenn.,  is  the  Engineer. 

California. 

A  plan  is  under  consideration  for  irrigating 
a  tract  of  land  near  Di.xon,  Cal.  The  plan 
proposes  bringing  water  from  the  Sacramento 
River  at  Elkhorn  to  a  point  near  Swingle 
station  on  the  main  line  of  the  Southern  Pa- 
cific, and  installing  pumps  at  this  point  to 
lift  the  water  so  that  it  mav  be  brought  by 
gravity  to  the  district.  R.  T.'  Stone,  Oakland, 
Cal.,   is  interested. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  ra.,  Aug. 
3,  by  Drainage  Commissioner,  G.  Wisler,  Han- 
cock County,  Greenfield,  Ind„  for  the  con- 
struction of  tile  drain  in  which  M.  C.  Gil- 
breath  et  al.  are  petitioners. 

Iowa. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
5,  by  E.  M.  Callender,  County  Auditor.  Clar- 
ion, la.,  for  the  improvement  of  County  Open 
Ditch  No.  16.  including  furnishing  and  laying 
tile  under  bottom  of  an  open  ditch  for  1,700 
ft.  at  upper  end  of  same  and  construction  of  a 
cement  bulkhead  of  5  cu.  yds.  at  outlet  of  the 
tile  drain,  and  cleaning  out  and  lowering  bot- 
tom of  open  ditch  from  station  17  to  station 
74.  Section  1,  400  ft.  8-in.  tile,  av.  cut  3.36 
ft.  Section  2,  400  ft.  lO-in.  tile,  av.  cut.  2.46  ft. 
Section  3,  400  ft.  12-in.  tile,  av.  cut  2.30  ft 
Section  4,  500  ft.  14-in.  tile,  av.  cut  .85  ft. 
Section  5.  5,700  ft.,  cleaning  and  lowering  open 
ditch,  average  cut  3.07  ft.  Estimated  excava- 
tion 4,853  cu.  yds.  Tile  portion  to  be  laid  with 
No.  1  salt  glazed  vitrified  farm  drain  tile. 
Bottom  of  open  ditch  to  be  4  ft.  wide.  Slopes 
of  sides  1  to  1.  .\11  excavated  matter  shall  be 
deposited  outside  the  center  of  the  present 
w^aste  bank  and  present  waste  bank  not  to  be 
raised. 

Kansas. 

®The  Munn  &  Reise  Construction  Co.,  Kan- 
sas City,  Mo.,  has  been  awarded  the  contract 
by  the  Delaware  River  Drainage  District  for 
constructing  15  river  cut-ofifs  and  an  overflow 
channel.  Bids  on  this  work  were  opened  at 
Ozawkie.  Kas..  July  15.  The  lengths  of  cut- 
ofifs  range  from  250  to  1,270  ft.;  average 
depths  from  16.5  to  25.5  ft. ;  base  widths  from 
28  to  45  ft.;  side  slopes  1  to  1.  Distance  be- 
tween inside  toe  of  slope  of  waste  banks  to  be 
200  ft.  The  overflow  channel  is  5,300  ft.  long; 
average  depth  12  ft.;  base  widths  12  and  21 
ft. ;  side  slopes  1  to  1.  A  majority  of  the 
waste  materials  is  to  be  placed  on  one  side 
and  60  ft.  beyond  the  center  line  of  channel. 
The  total  estimated  amount  of  excavation  is 
493,000  cu.  yds.  Excavation  will  be  in  earth 
ranging  from  a  loam  to  a  stiff  clay  and  some 
clearing  will  be  required.  The  work  is  suit- 
able for  drag  line  excavators,  or  other  similar 
types  of  dry  land  machines. 

A  resolution  has  been  introduced  in  Con- 
gress by  Representative   Neely  of   Kansas  ap- 


the  feasibility  and  practicability  of  construct- 
ing an  irrigation  reservoir  on  Cimarron  River 
at  or  near  the  intersection  of  Grant,  Haskell, 
Stevens  and  Seward  counties.  It  is  proposed 
to  have  the  work  done  by  the  U.  S.  Reclama- 
tion  service  at  the  earliest  practicable  date. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  Aug.  6, 
by  Board  of  State  Engineers,  213  New  Or- 
leans Court  Bldg.,  New  Orleans,  La.,  for  the 
construction  of  the  following  levee  work  on 
Mississippi  River  right  bank.  Pointe  Coupee 
Parish,  La.;  Buena  Vista  Levee,  New  Levee, 
including  approximately  110,000  cu.  yds.  A  de- 
posit of  $350  required  and  a  bond  of  $5,500; 
Lower  Torras  Levee  new  levee  including  ap- 
proximately 85,000  cu.  yds.  Deposit  of  $300 
and  bond  of  $4,300  required.  T.  G.  Erwin 
is  Secretary  of  the  Board. 

•{•Bids  will  be  received  until  noon,  .•\ug.  7, 
by  Board  of  Commissioners  of  the  Red  River, 
Atchafalaya  &  Bayou  Boeuf  Levee  District, 
.A.lexandria,  La.,  for  the  construction  of  the 
following  levee  work  on  the  right  bank  of 
Bayou  des  Glaizes,  Avoyelles  Parish,  La. ; 
Long  Bridge  to  Coco  Point  Levee.  New  levee 
including  approximately  150,000  cu.  yds.  A  de- 
posit of  $450  and  bond  of  $7,500  is  required. 
R.  S.  Thornton  is  Secretary. 

The  Orleans  Levee  Board,  Sidney  F.  Lewis. 
Chief  Engineer,  Masonic  Temple,  New  Or- 
leans, La.,  has  decided  to  make  the  following 
improvements  at  an  early  date :  The  con- 
struction of  a  new  levee  from  Poland  to 
Egania  St.,  New  Orleans,  some  distance  in  the 
rear  of  the  present  levee ;  the  enlargement  of 
the  levee  from  Andry  St.  to  the  lower  end  of 
Jackson  Barracks,  and  the  construction  of 
a  protection  levee  along  the  lake  shore  from 
Bayou  St.  John  to  the  Orleans  canal,  and  up 
the  east  bank  of  Orleans  canal  to  pumping 
station  No.  7.  An  extension  of  the  protec- 
tion levee  in  the  rear  of  Algiers  to  the  immi- 
gration station  is  under  contemplation. 

Michigan. 

•{•Bids  will  be  received  at  9  p.  m.,  .\ug.  9. 
by  A.  H.  Reid,  County  Drain  Commissioner, 
Flint.  Mich.,  for  constructing  the  Chapman 
Drain  in  Flint  Township.  The  drain  will  be 
870  rods  long  and  will  be  constructed  as  a 
tile  drain  from  Sta.  O  to  Sta.  23  and  as  an 
open  drain  the  rest  of  the  way.  The  work 
will  require  28  rods  of  8-in.  tile  and  64  rods 
of   10-in.  tile. 

^•Bids  will  be  received  until  10  a.  m..  .'\ug. 
2,  by  Fred  Milbourn.  Eaton  County  Drainage 
Commissioner.  Charlotte.  Mich.,  at  the  resi- 
dence of  Asa  Boyer  in  Roxand  township,  for 
the  construction  of  the  Cole  Drain  requiring 
1,584  ft.  of  12-in.  tile;  1,716  ft.  of  8-in.;  1.303 
ft.  of  6-in.,  all  No.  1  vitrified  ilr:iin  ilU-  to  bo 
delivered  at  Mullikeii.  Mich. 

Minnesota. 
Bids  will  be  received  imlil  1  p.  m.,  Aug.  2, 
by  G.  C.  Smith,  Isanti  County,  .Auditor,  Cam- 
bridge, Minn.,  for  the  purchase  of  all  or  any 
part  of  Public  Di.ch  bonds  to  be  issued 
by  the  county  for  defraying  the  expenses  of 
location,  constructin.g  and  establishing  County 
Ditch  No.  10.  The  amoimt  of  bonds  to  be  is- 
sued for  said  ditch  is  *10,000.n0.  All  of  said 
bonds  shall  bear  date  the  1st  day  of  Jidy.  1912, 
and  to  be  due  and  payable  on  July  1st  of  each 


propnating  $15,000  for  a  survey  to  determine 

•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


year,  as  follows ;  $l,00u.0n,  oavable  July  1, 
1913;  $1,000.00,  payable  Julv  1,  1914;  $1,000.00, 
payable  Julv  1,  1915;  $1,000.00,  payable  July 
1,  1916;  $1,000.00,  pavable  Julv  1,  1917;  $1,- 
000.00,  payable  July  1,  1918;  $1,000.00,  payable 
Julv  1,  1919;  $1,000.00  pavable  July  1,  1920; 
$1,000.00,  payable  July  1.  1921;  $1,.000.00, 
payable  July  1,  1922,  .All  of  which  bonds  shall 
bear  interest  at  the  rate  of  five  per  cent  per 
annum,  before  and  after  maturity  until  paid 
and  said  interest  to  be  payable  on  the  1st  day 
of  January  and  the  1st  day  of  July  of  each 
year.  Purchaser  to  furnish  the  blank  bonds 
and  to  pay  accrued  interest  to  deliverv-.  A 
certified  check  for  $500.00,  payable  to'  the 
County  Treasurer,  must  accompany  each  bid. 

Mississippi. 

®The  Central  Dredging  Co.,  Cleveland,  O., 
has  been  awarded  the  contract  at  about  $173,- 
500  for  drainage  work  for  the  Riverside 
Drainage  District.  Bids  on  this  work  were 
opened  July  15,  at  Greenville.  Miss.,  and  were 
given  in  our  last  issue.  The  work  includes 
about  2,004,000  cu.  yds.  of  dredging. 

Missouri. 

•{•Bids  will  be  received  from  9  a.  m.,  until 
5  p.  m.,  Aug.  29,  by  J.  E.  Warner,  Engineer, 
at  the  court  house,  Benton.  Mo.,  for  the  con- 
struction of  drainage  District  No.  10,  in 
Scott  County.  The  work  will  include  the  fol- 
lowing approximate  quantities :  Section  1, 
Main  Drain.  103,131.8  cu.  yds.  of  excavation; 
Section  2,  Main  Drain,  634.278.7  cu.  vds. ;  Lat- 
eral No.  1,  78,923.3  cu.  vds.  Lateral  No.  2.  20,- 
534.2  cu.  yds.;  Lateral  No.  .3.  44.678  cu.  vds.; 
Lateral  4,  32,873.8  cu.  yds.  J.  M.  .Arnoid  is 
Clerk  of  the  Circuit  Co  irt,  Benton.  Mo. 

Montana. 

®The  H.  S.  Lord  Construction  Co.,  Hamil- 
ton, Mont.,  has  been  awarded  the  contract  for 
constructing  an  earth  fill  dam  for  the  Mill 
Creek  Irrigation  District.  The  dam  will  be 
about  30  ft.  high  and  500  ft.  long  and  will 
cost  about  $25,000. 

New  Mexico. 
®The  Traylor  Engineering  Co..  30  Church 
St..  New  York  City,  has  been  awarded  the  con- 
tract for  furnishing  rock  crushing  machinery, 
etc.,  for  sand  cement  plant  for  Rio  Grande 
Proiect.  New  Mexico.  Bids  were  opened 
June  20  by  the   L'.   S.   Reclamation   Service. 

North  Carolina. 

•{•Bids  will  be  received  until  noon.  Aug.  14, 
by   Board   of   Drainage   Commissioners,   Mat- 

tamuskeet,  District.  Swanquarter.  Hyde  Coun- 
ty, N.  C,  for  the  excavation  of  83  miles  of 
drainage  canals.  The  excavation  of  the  drain- 
age canals   requires   the   removal   of  approxi- 

■iiately  3.100.000  cu.  yds.  of  earth  excavation. 

\11  of  the  above  work  to  be  done  in  accord- 
ance with  specifications  furnished  there- 
for and  to  be  completed  within  two 
years  from  date  of  contract.  A  com- 
plete set  of  drawings  and  specifications  can  be 
obtained  from  John  P.  Kerr,  Secretary.  Mid- 
dlctown,  Hyde  County.  N.  C,  on  the  pavment 
of  $2  to  cover  cost  of  same.  Each  proposal 
submitted  must  comply  \yith  all  the  terms  and 
conditions  of  the  specifications  and  be  .iccom- 
panied  with  a  certified  check  for  $1,000.  pay- 
able to  the  order  of  John  P.  Kerr,  Secretary. 

let  recently. 
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Texas. 

The  CoUegeport  Irrigation  Co.,  of  College- 
port,  Tex.,  has  been  cnartered  with  a  capital 
stock  of  $oUU,000,  the  incorporators  being 
Claude  VV.  Jester,  Russell  B.  Hull  and  Lytle 
B.  Hull. 

The  Cibola  &  Comal  Irrigation  Co.  pur- 
pose the  irrigation  of  20,000  to  40,000  acres 
of  land  in  Bexar,  Comal  and  Guadalupe  Coun- 
ties. The  plans  call  for  the  construction  of 
concrete  dams  to  cost  about  $500,000,  and 
ditches,  etc.,  to  cost  $200,000.  Paul  S.  Knitel 
&  Co.,  San  .-Vntonio,  Tex.,  are  the  engmeers. 

•{•Bids  will  be  received  until  noon,  .'^ug.  15, 
by  T.  W.  Carlton,  Secretary  Brazoria  County 
Drainage  District  No.  3,  Alvin,  Tex.,  for  the 
following  work  in  Brazoria  County  Drainage 
District  No.  3:  111,056.39  cu.  yds.  of  dry 
excavation  (open  ditches).  23,000  cu.  yds.  of 
wet  excavation  (improvement  of  sloughs); 
8,9(it)  cu.  yds.  of  drv  e.xcavation  (open  ditches 
in  the  town  of  Alvin);  5,900  ft.  of  storm 
sewer,  together  with  18  catch  basins,  in  the 
town  of  Alvin.  Copies  of  maps,  profiles,  con- 
tracts and  specifications  can  be  seen  in  the 
office  of  T.  W.  Carlton,  Secretary  Board  of 
Drainage  Commissioners  at  Alvin,  Texas.  S. 
K.  Mebane,  F.  R.  Wrins,  T.  W.  Critton, 
Drainage  Commissioners;  A.  R.  Leckic.  Drain- 
age Engineer. 

Memphis  and  Vicinity. 

(KEGIL.VR    CORRESPOXLlt.NLE.) 

•|«0.  H.  Hinton,  Clerk  of  Alcorn  County, 
Corinth,  Miss.,  says  the  Board  of  Supervisors 
will  receive  bids  on  .\ug.  7  for  the  con- 
struction of  about  9  miles  of  petrolithic  road 
in  that  county,  with  the  building  of  several 
bridges. 

Commissioners  of  Memphis  have  asked  for 
bids  on  the  following  work,  to  be  awarded 
during  the  coming  week :  East  Barboro  .Vlley, 
South  Main  St.  to  South  Front  St.,  removing 
old  stone  pavement  and  replacing  with  con- 
crete pavement,  with  steel  bound  concrete 
curb;  South  Center  St.,  from  Gayosa  Ave.  to 
East  Barboro  Alley,  removing  old  stone  pave- 
ment and  replacing  with  concrete ;  Lane  Ave. 
will  be  paved  with  improved  concrete  pave- 
ment, in  addition  to  a  quantity  of  grading; 
Maiden  Lane,  from  East  Joy  Alley  to  Wash- 
ington .\ve.  will  be  paved  with  brick.  This  is 
in  the  immediate  vicinity  of  the  new  police 
station,  and  adjacent  to  the  recently  completed 
engine  house.  In  the  near  future,  there  will 
be  offered  quite  a  lot  of  new  w'ork,  some  of 
which  will  be  asphalt. 

Officials  of  the  Union  Stock  Yards  are  in- 
troducing a  petition  to  have  the  lines  of  the 
Memphis     Street    Railway     extended    to    this 


point.  All  the  boys  there  are  complammg  that 
in  rainy  weather  they  have  to  practically  swim 
to  get  there,  and  even  in  dry  weather  have 
about  half  a  mile  to  walk  from  the  nearest 
car  line.  President  Darnell,  of  the  stock 
yards,  states  that  all  the  stables  would  be  com- 
pleted by  September,  and  ready  to  house  up 
to  8.000  mules.  There  are  in  all  16  huge  brick 
buildings,  covering  about  nine  acres  of  ground, 
modern  in  every  respect,  and  the  mules  sure 
crack  up  that  place  to  be  a  good  boarding 
house. 

It  is  reported  that  capital  has  been  secured 
to  back  the  Lake  View  Traction  Co.  and  that 
construction  will  now  proceed  rapidly  as  first 
outlined.  Since  the  appointment  of  a  re- 
ceiver the  road  has  been  operated  at  a  heavy 
loss,  and  the  chancellor  here  has  ordered  its 
sale.  The  road  will  be  bought  up  by  stock- 
holders, and  capitalists  will  furnish  $300,000 
for  pushing  construction  work  forward.  At 
present  the  nearest  terminus  is  several  miles 
from  the  business  portion  of  Memphis,  and 
until  the  line  is  extended  further  into  the  heart 
of  the  city  it  will  be  a  difficult  proposition  to 
make  the  road  pay.  Those  who  have  their 
money  invested,  nowever,  possess  every  confi- 
dence that  they  will  eventually  make  money 

Bids  were  received  on  July  23  by  the  Board 
of  Commissioners  for  the  construction  of  the 
Barksdale  St.,  Memphis,  subway  under  the 
tracks  of  the  N.  C.  &  St.  L.  and  the  Union 
R.  R.  Co.'s  tracks,  but  the  only  bid  received 
was  that  of  E.  J.  Wetterstrom,  who  offered 
to  do  the  work  for  the  sum  of  69  cts.  per 
cu.  yd.  The  City  Fathers  rejected  his  bid,  and 
will  readvertise  the  work.  This  job  contains 
about  5,000  cu.  yds.  of  excavation.  At  the 
same  meeting,  bids  were  opened  on  the  culvert 
at  Union  Ave.  and  Lumpkin  as  follows :  E.  J. 
Wetterstrom,  $3,750;  F.  D.  Harvey,  $3,070;  J. 
W.  Brownell,  $3,713;  Pouncey  Paving  &  Con- 
struction Co.,  $3,273,  and  T.  A.  Garvin,  $2,- 
93.5.  Old  Tom  Garvin  has  the  science  of  fig- 
uring sewer  and  culvert  jobs  down  to  a  needle 
])oint,  and  when  his  bid  goes  in  on  a  job,  it  is 
generally  the  lowest  bid  that  one  could  make 
any  money  on.  The  contract  will  be  confirmed 
at  the  next  meeting. 

President  Markham  of  the  Illinois  Central, 
W.  L.  Park,  Vice  President,  and  Chief  Engi- 
neer Baldwin  were  in  the  city  recently,  for 
the  purpose  of  a  conference  with  Mayor 
Crump  regarding  the  new  I.  C.  depot.  From 
this  conference  it  appears  that  the  preliminary 
operations  will  begin  in  a  short  while;  in  fact, 
it  has  been  reported  that  the  Illinois  Central 
has  arranged  to  start  work  the  latter  part  of 
next  month.  This  depot,  which  will  cost  over 
$3,000,000,  will,  according  to  the  authorities,  be 


the  last  word  in  the  construction  of  public 
buildings,  and  will  surely  be  a  terminal  of 
which  Memphis  may  be  proud. 

Major  J.  A.  Woodruff,  in  charge  of  the 
Vicksburg  Division,  showed  that  he  is  familiar 
with  every  plant  pertaining  to  the  advantage 
of  the  U.  'S.  Government  by  refusing  to  accept 
bids  received  on  the  Ferguson  Loop,  received 
recently,  at  the  price  oflfered,  33.91  cts.  per 
cu.  yd.,  and  as  a  result  the  Mississippi  Levee 
Board  will  pay  33.9  cts.,  while  the  Government 
will  onlv  have  to  stand  30  cts.  This  work  was 
secured' by  Roach  Stansell  &  Co.  at  33.9  cts. 
per  cu.  yd.  The  contract  has  not  as  yet  been 
confirmed,  but  this  is  expected  to  be  handled 
daily. 

On  bids  received  by  Major  Clarke  S.  Smith 
at  Memphis  on  'July  20.  prices  were  submitted 
as  follows ;  Roach,  Stansell  &  Co.  bid  ranging 
from  26  cts.  to  28  cts.  per  cu.  yd. ;  Bondurant 
&  Calahan  bid,  25.75  cts.  on  portions  of  the 
work,  and  the  bids  of  Calahan  &  Lee,  of  Hick- 
man, ranged  from  24.75  to  31.5  cts  per  yd. 
This  work  is  repairing  breaks  and  building 
loops  in  the  Upper  District,  the  largest  con- 
tracts being  Point  Pleasant  and  Birds  Point, 
Mo.  Owing  to  the  fact  that  on  levee  work 
the  eight-hour  law  will  not  be  taken  into 
account,  and  the  fact  that  these  bids  were 
received  on  an  eight-hour  basis,  no  contracts 
were  awarded,  and  new  propositions  were 
asked  for.  On  the  new  letting,  it  appears  that 
the  Point  Pleasant  work  will  be  awarded  to 
Roach.  Stansell  &  Co.,  who  put  in  a  bid  of 
22.74  cts.,  but  nothing  definite  has  been  given 
out  as  yet. 

These  times  of  good  work  and  decent  prices 
are  bringing  old-timers  back  to  the  river  just 
as  fast  as  they  can  trot.  Kaiser  &  Maloney, 
who  are  at  present  in  Indiana,  announce  that 
they  intend  moving  on  the  river  in  a  very  few 
days,  while  several  others  are  already  on  the 
job.  Price  &  Bryan  are  going  into  levee  work 
actively,  and  are  figuring  on  moving  onto  the 
Modoc  break,  as  are  A.  E.  Parker  and  L.  F. 
Slaughter.  It  has  been  some  time  since  old 
Louis  Slaughter  has  been  s^en  on  the  river, 
as  he  has  been  working  near  Texarkana.  Local 
contractors  are  also  rejoicing  at  the  rumors  of 
cheaper  feed.  New  hay  is  in,  and  new  oats 
will  soon  be  on  the  market.  Every  one  is  pre- 
dicting 35  ct.  oats  and  $15  hay  by  the  middle 
of  fall,  and  it  surely  is  a  prospect  to  cheer  up 
the  poor  contractors  who  have  been  going  hun- 
gry themselves  in  order  to  feed  their  mules. 
P.  McCadden,  the  Shuford  boys  and  E.  Cook 
are  making  things  hum  on  the  Wyanoke  work, 
while  Charlie  Siler  and  Henry  McCarten  are 
already  blazing  away  on  the  Modoc  propo- 
sition. 
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Arkansas. 
The    City   Council   of    Marked   Tree,    Ark., 
has  decided  to  give  a  franchise  to  a  private 
company  for  the  installation  of  a  waterworks 
system. 

California. 

The  City  Council  of  Riverside,  Cal.,  has 
purchased  the  domestic  system  of  the  River- 
side Water  Co.  Extensive  improvements  are 
planned. 

The  city  of  Richmond,  Cal.  is  considering 
the  taking  over  of  the  water  system  in  the  dis- 
trict between  the  Santa  Fc-Oakland  branch 
and  the  inner  harbor  site  by  the  residents 
there. 

Consulting  Engineers  Sloan  &  Robson  of 
San  Francisco,  Cal..  have  submitted  a  report 
to  the  Board  of  Trustees  of  Tulare.  Cal., 
showing  that  the  proposed  $100,000  water  sys- 
tem can  be  made  self-supporting  by  the  pur- 
chase of  the  old  plant. 

The  Funding  Co.,  of  California,  has  ac- 
quired the  People's  Water  Co.,  of  Palms  and 
will  finance  it  hereafter.  It  is  planned  to 
sink  new  wells,  extend  the  mains.  laterals   and 


W.  E.  Sawtelle 


Works     Nisbet 
has     completed 


improve  conditions  in  general, 
is  President. 

Georgia. 
Commissioner     of     Public 

Wingfield    of    Augusta,     Ga.,     ^„..., 

specifications  for  the  new  settling  basin,  also 
the  new  water  mains.  The  basin  will '  have 
a  capacity  of  75.000,000  gals.  Bids  on  the  work 
w-ill  be  asked  shortly. 

Illinois. 

•I-Bids  will  be  received  until  Julv  31  bv 
City  of  Wheaton,  111.,  for  furnishing 'and  lay- 
ing 2.302  ft.  of  6-in.  water  pipe;  two  2-way 
hydrants;  4  valve  boxes;  965  lbs.  specials. 
The  work  is  estimated  to  cost  $2,500. 

•{•Bids  will  be  received  until  10  a.  ni.,  Aug. 
•5,  by  Board  of  Local  Improvements,  W.  S. 
Welch,  Clerk,  Joliet,  111.,  for  the  improvement 
of  Taylor  St.  and  Knox  Place  by  the  con- 
struction therein  of  a  water  main,  etc. 

•{•The  town  of  Wood  River,  111.,  Stowell 
Beach,  Village  President,  will  receive  bids 
Aug.  1  for  tile  installation  of  a  complete  wa- 
ter works  system  and  a  sewerage  system 

•{•Bids  will  be  received  until  ll  a.  m.,  Aug. 

•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


19  by  Bureau  of  Navigation,  Philip  Andrews, 
Chief,  Navy  Department,  Washington,  D.  C, 
for  the  construction  of  a  concrete  sediment 
basin  and  connections  thereto  at  the  U.  S. 
Naval  training  station.  Great  Lakes,  111.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

®The  following  contracts  for  constructing 
water  supply  pipes  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
Edward  J.  Glacken,  Secretary,  N.  40th  av.,  N. 
Central  av.,  Cornelia  av.,  W.  Division  st.,  S. 
Winchester  av.,  and  Irving  Park  blvd.,  Simon 
Ryan,  2927  W.  Congress  St..  S.  Carpenter  st., 
S.  Fairfield  av.,  S.  Washtenaw  av..  East  End 
av.,  Mai  Murphy,  5315  Wabash  av.,  N.  49th 
ct.  Edward  Connor,  2432  Cortland  st. 

®F.  C.  Brooks  &  Son  of  Jackson,  Mich., 
have  been  awarded  the  contract  by  the  city 
of  Greenville,  111.,  H.  N.  Baumlicrger,  City 
I'.ngineer,  for  the  making  of  extensions  to 
the  water  works  system,  at  $7,992.  The  work 
includes  three  miles  of  4  and  6-in.  cast  iron 
water  main,  fittings,  valves,  hydrants,  valve 
boxes,  material  and  labor. 

C.   A.   Burdick   of   the   engineering  firm   of 

let  recently. 
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Alvord  &  Biirdick,  Chicago,  111.,  has  recom- 
mended to  the  City  Council  of  La  Crosse, 
Wis.,  that  the  pump  house  and  receiving  res- 
ervoir of  the  new  water  plant  be  located  on 
that  tract  of  land  immediately  adjoining  the 
Green  Bay  Railroad  right  of  way  and  the 
marsh,  west  of  Myrick  Park  and  north  of  the 
eastern  portion  of  Oak  Grove  cemetery.  The 
engineers  have  finished  the  survey  of  the  site 
designated  for  the  high  pressure  reservoir 
on  Grandad  Bluff.  This  reservoir  will  be  lo- 
cated south  of  the  Bliss  Road,  just  around  the 
first  curve,  at  a  height  of  15  ft,  above  the 
road  and  240  ft.  up  the  bluff. 

Indiana. 

The  City  Council  of  Sullivan,  Iml.,  on  July 
24  sold  the  municipal  waterworks  plant  to  a 
partv  of  Vincennes,  Ind.,  men. 

The  Common  Council  of  Mishawaka,  Ind., 
has  instructed  Attorney  W.  P.  O'Neill  to  enter 
into  negotiations  at  once  with  J.  Chess  Ells- 
worth and  F.  C.  Raff,  of  South  Bend,  Ind.,  for 
the  purchase  of  at  least  five  acres  of  the  land 
known  as  the  Country  Club  property  for  an 
East  Mishawaka  site  for  the  new  water  sta- 
tion. 

Iowa. 

The   City   Council   of    Mason    City,   la.,   has 
issued  bonds  to  the  amount  of  $50,000  for  wa- 
ter improvement  and  extension  of  mains. 
Kansas. 

The  citizens  of  Medicine  Lodge,  Kans..  at  a 
recent  election  voted  the  issuance  of  bonds  to 
the  amount  of  $40,000  for  the  purpose  of  con- 
structing and  extending  the  present  system  of 
waterworks.  The  water  will  be  brought  three 
miles  through  a  concrete  conduit  and  will  fur- 
nish power  and  the  best  water. 

The  City  Commissioners  of  Wellington, 
Kans.,  have  issued  a  call  for  an  election  Sept. 
3,  for  $175,000  for  waterworks  improvements. 
Water  will  be  secured  from  the  .\rkansas 
River   at   Oxford. 

Maine. 

Following  bids  were  received  by  the  Trus- 
tees of  the  Rumford  &  Mexico  Water  Dis- 
trict, Rumford,  Maine,  on  July  25,  for  con- 
structing an  earth  dam  and  pipe  line,  for 
which  Metcalf  &  Eddy,  14  Beacon  St.,  Bos- 
ton, Mass.,  are  Engineers :  Ferguson  &  Kelly. 
Dorchester.  Mass..  $110,410;  International 
Construction  Co.,  Boston,  Mass.,  $120,016; 
Coleman  Bros.,  Boston,  Mass.,  $126,510.  The 
question  of  awarding  the  contract  has  not  been 
definitely    decided. 

Maryland. 

Water  Engineer  Ezra  B.  Whitman  of  Balti- 
more, Md.,  has  announced  that  plans  for  a 
clear-water  reservoir  at  Lake  Montebello,  in 
connection  with  a  filtration  plant,  would  be 
submitted  to  the  Water  Board  early  in  Sep- 
tember by  Filtration  Engineer  Armstrong. 

Water  "Engineer  Ezra  B.  Whitman  of  Bal- 
timore, Md.,  plans  to  have  specifications  ready 
for  the  construction  of  an  aqueduct  from  the 
new  Gunpowder  River  dam  to  the  present  one, 
a  half  mile  down  stream,  so  that  proposals  can 
be  advertised  next  month  and  construction 
work  started  in  the  fall.  It  will  cost  about 
$500,000  and  will  he  constructed  of  steel,  11 
ft.   in   diameter. 

Michigan. 

4*Bids  will  be  received  until  noon,  Aug.  10, 


awarded  the  contract  by  that  village,  W.  J. 
Bauman,  Clerk,  for  the  installation  of  a  sys- 
tem of  waterworks,  at  $4,945.  The  work  in- 
cludes underwriter  fire  pump,  8-in.  pipe,  six 
and  four  hydrants,  Ts  and  boxes,  valves,  etc. 
Bids  were  opened  July  18.  George  Champe, 
010  The  Nasby,  Toledo,  O.,  is  Engineer 

The  Village  Council  of  L'.'Vnse,  Mich,,  has 
accepted  the  plans  and  specifications  of  Engi- 
neer Herman  W.  Fesing  of  Houghton,  Mich., 
for  a  new  water  dam.  Bids  are  now  being 
received  on  the  work. 

Minnesota. 

®The  Water  &  Lisjht  Board  of  Brainerd, 
Minn.,  M.  T,  Dunn,  President,  has  awarded 
the  contract  for  the  laying  of  6-in.  water 
mains  on  Front  and  Ninth  Sts.,  at  $0.22  per 
ft.,  setting  fire  hydrants  at  $4  each,  and  $8 
for  each   connection   of   T's  with  mains. 

The  village  of  Chisholm,  Minn.,  contem- 
plates sinking  another  artesian  well.  Director 
of  the  Geological  Survey  of  the  University  of 
Minnesota  W.  H.  Emmons,  has  been  called 
in  consultation. 

Nebraska. 

The  Village  Board  of  Winnebago,  Nebr., 
has  let  the  contract  for  the  preparation  of 
plans  and  specifications  and  to  appraise  the 
waterworks  on  the  hill,  to  Wm,  Grant  of 
Lincoln,    Nebr. 

The  Almo  Engine  &  Supply  Co.,  of  Omaha, 
Nebr.,  has  been  retained  to  prepare  plans  and 
specifications  for  the  installation  of  a  new 
waterworks  svstem  in  Comstock,  Nebr.,  ;it  an 
estimated  cost  of  $10,000. 


New  York. 

4'Bids  will  be   received   until  8  p. 


Aug 


3,  by  Board  of  Trustees,  G.  P.  Soutluvorth, 
Clerk,  Batavia,  N.  Y.,  for  the  necessary  labor 
and  materials  for  constructing  a  reinforced 
concrete  dam  and  appurtenances  in  the  vd- 
lage  of  Batavia.  A  bond  in  the  sum  of  $5,- 
OCiO  with  satisfactory  securities  will  be  re- 
quired for  the  faithful  performance  of  this 
contract.  Separate  bids  will  be  received  on 
each  item  and  on  all  items  together.  .A.11  bids 
will  be  compared  on  the  basis  of  the  Engi- 
neer's estimate  of  the  work  to  be  done  as  fol- 
lows: 1,  concrete  steel  gravity  dam;  2,  a  16- 
in.  C.  I.  intake  and  fittings;  3,  raw  water  well, 
piping  and  fittings;  4,  connections  to  present 
pipe  line  and  fittings;  5,  additional  earth  ex- 
cavation on  site  of  dam,  10  cubic  yds.;  0,  ad- 
ditional earth  excavation  other  than  item  No. 
5,  10  cu,  yds.;  7,  furnishing  and  placing  addi- 
tional remforcement,  100  lbs.;  8,  additional 
concrete,  10  yds. 

^Bids  will  be  received  until  2  p.  m.,  Aug.  o, 
by  the  Commissioner  of  Water  Supply,  Gas 
and  Electricity,  Room  1903,  13  to  21  Park 
Row.  city  of  New  York,  for  furnishing,  de- 
livering and  installing  a  suction  ash  convey- 
or plant  at  the  Ridgewood,  North  Side,  Pump- 
ing Station,  located  at  Atlantic  Ave.  and  Lo- 
gan St.,  Brooklyn.  The  time  allowed  for  do- 
ing and  completing  the  entire  work  will  be 
150  working  days.  The  security  required  will 
be  $5,000. 

•f»Bids  will  be  received  until  2  p.  m..  .\ug. 
8  bv  the  Commissioner  of  Water  Supply,  Gas 
and'  Electricity,  Room  1903,  13  to  21  Park 
Row,  for  hauling  and  setting  fire  hydrants 
•■md  appurtenances  in  various  streets  in  the 
Borough  of  Brooklyn.     The  time  allowed   for 


gate  valves ;  9  8-in.  gate 
cast  iron  road  boxes  for  gate  valves;  30  hy- 
drants. .Ml  in  accordance  with  specifications 
on  file  in  the  office  of  the  Village  Clerk ; 
copies  of  which  can  be  obtained  upon  applica- 
tion. A  certified  check  payable  to  the  Trus- 
tees of  said  village,  equal  to  5  per  cent  of 
amount  of  each  bid  shall  accompany  each  pro- 
posal, as  surety  for  the  acceptance  of  the  con- 
tract. 

®G.   W.  Gust  of   Morenci,   Mich.,  has  been 


apparatus  at  gate  house  No.  1,  New  Croton 
dam,  in  the  town  of  Cortlandt,  West  Chcslei 
County,  New  York.  The  time  allowed  for 
completing  the  entire  work  will  be  100  consecu- 
tive working  days.  The  security  required  will 
be  $0,000.  ,        . 

^Bids  will  be  received  until  2  p.  m.,  ,*\ug.  t<, 
bv  the  Department  of  Water  Supply,  Gas  and 
Electricity,  Room  1903,  13  to  21  Park  Row, 
citv  of  New  York:   (11   Furnishing  constnict- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contrac 


ing  and  erecting  a  storage  building  at  the 
Coney  Island  high  nressure  pumping  station, 
and  (2)  furnishing  and  constructing  a  super- 
structure over  the  existing  efflux  chamber  at 
Ridgewood  reservoir. 

®The  Board  of  Public  Works  of  Geneva, 
N.  Y.,  has  let  the  contract  for  the  boilers  for 
the  new  water  system  to  the  Robb  Engineer- 
ing Co.,  of  South  Framingham,  Mass.,  at  $2,- 
510. 

The  New  York  State  Conservation  Commis- 
sion granted  a  hearing  in  the  Village  of  Sodus, 
N.  Y.,  on  July  24,  to  the  Commissioners  of 
the  Sodus  Water  District  and  others  interested 
in  the  proposed  construction  of  a  system  of 
waterworks  in  the  village  of  Sodus.  The  pro- 
posed system  will  cost  about  $.30,000. 

The  Rochester  &  Lake  Ontario  Water  Co. 
has  filed  an  application  with  Commisisoner  of 
Public  Works  Herbert  W.  Pierce  of  Roches- 
ter, N.  Y..  for  permission  to  lay  an  8-in.  water 
pipe  in  Culver  Road,  between  Merchants  Road 
and  Clifford  Ave.,  and  in  Woodman  Road 
from  Norton  St.  to  Ridge  Road. 
North  Dakota. 

®The  City  Council  of  Fargo,  N.  Dak.,  has 
awarded  the  contract  for  the  installation  of  a 
water  main  in  Egbert  Court  to  the  Haggart 
Construction  Co.,  at  $1.25  per  lin.  ft.,  with 
hydrants  at  $70  each. 

Ohio. 

4«Bids  will  be  received  until  noon,  .Vug.  7, 
by  J.  -M.  Williams,  Director  of  Public  Service, 
Portsmouth,  O.,  for  furnishing  the  material 
and  labor  in  connection  w^ith  the  following  irn- 
provement  to  the  Water  Works  System :  Di- 
vision 1 — Brick  pumping  station,  chimney, 
pump  well  and  intake.  Division  2 — Force  Main 
from  Dumping  station  to  distributing  reser- 
voir. Division  3 — Concrete  distributing  reser- 
voir. Division  4. — Filtration  plant  complete, 
including  sedimentation  basin.  Division  5^ 
Pumping  machinery.  Bids  for  each  division 
must  include  bids  for  the  appurtenances  per- 
taining thereto.  Each  bid  shall  be  accom- 
panied by  a  bond  subject  to  approval  of  the 
Service  Director  in  the  sum  of  5  per  cent 
of  the  amount  of  the  bid  or  a  certified  check 
for  the  same  amount  on  some  solvent  bank, 
made  payable  to  David  E.  Edwards,  City 
Treasurer,  as  a  guarantee  that  if  the  bid  is  ac- 
cepted a  contract  for  which  a  50  per  cent  bond 
must  be  given  for  its  faithful  performance 
will  be  entered  into  within  10  days  from  the 
acceptance  of  the  bid.  Plans  may  be  seen 
and  specifications  and  blank  forms  of  pro- 
posal, which  must  be  used,  may  be  procured 
at  the  office  of  the  Director  of  Service,  Ports- 
mouth, O.,  or  at  the  office  of  Witmer  & 
&  Brown,  Engineers.  Chapin  Block.  Buffalo, 
N.  Y.  The  Engineers  will  furnish  plans  and 
specifications  upon  the  payment  of  $25.  which 
will  be  refunded  upon  the  return  of  the  plans 
in  good  condition. 

4«Bids  will  be  received  until  noon.  .\ug.  5, 
by  F.  .v.  Zimmerman,  Director  of  Public  Ser- 
vice, Norwood.  O.,  for  furnishing  the  neces- 
sary labor  and  materials  for  laying  of  water 
mains  in  Sprin.u  St.,  from  Montgomery  .-\vc. 
to  Jlound  .-X.ve.  Bids  must  be  made  in  accord- 
ance with  the  plans  and  specifications  for  said 
work  as  prepared  by  Jas.  .^.  Stewart,  Engi- 
neer, which  plans  and  specifications  are  now 
on  file  at  tlio  office  of  the  Director  of  Public 
Service  at  said  city  and  at  the  office  of  Jas. 
.•\.  Stewart,  No.  1112  Traction  building,  Cin- 
cinnati, Ohio. 

®The  Board  of  Control  of  Columbus.  C,  has 
awarded  the  contract  for  the  building  of  the 
new  storage  house  for  chemicals  at  the  water 
nurification  plant  to  James  Westwater  at  $17,- 
(>80. 

Village  Clerk  C.  E.  Goodsmith  o£  New- 
burg  Heights,  O.,  will  sell  bonds  .^ug.  14  to 
the  amount  of  $20,000  for  water  works. 

Mayor  Hunt  of  Cincinnati,  O.,  has  sent  to 
the  Council  a  communication  and  ordinance 
to  authorize  the  expenditure  of  $10,000  for  a 
survey  of  the  proposed  high  pressure  water 
main  service. 

Engineer  Brown  has  submitted  his  estimate 
to  the   City   Council  of  Wooster,   O.,  on   the 

t  let  recently. 
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proposed  cementing  of  the  interior  of  the  res- 
ervoir. The  improvement  will  cost  between 
$12,000  and   $14,000. 

Pennsylvania. 
•^Bids  will  be  received  until' noon,  Aug.  5, 
by  Department  of  Supplies,  312  City  Hall. 
Philadelphia.  Pa.,  for  Class  C,  coal  and  wood; 
class  S,  iron  water  pipes,  etc. ;  class  \,  corpora- 
tion cocks;  also  for  the  followmg  specials: 
Furnishing  coupon  loan  bonds  for  Depart- 
ment of  the  Mayor:  packing  for  the  Bureau 
of  Water:  insulated  cable  for  the  Electrical 
Bure.nu.    Herman  Loeb  is  Director. 

The  Paxtang  Water  Co.  will  shortly  begin 
the  laying  of  water  mains  to  furnish  the  vil- 
lage of  Penbrook,  Pa.,  with  water.  The  esti- 
mated cost  is  $3,000,  of  which  one-half  will 
be  paid  by  the  company  and  the  other  half  by 
t^c  citizens.  ,  ,,  ,  , 

The  Sand  Spring  Water  Co.  of  Meyersdale 
Pa.,  has  acquired  l.iO  acres  of  mountain  land 
near  the  headquarters  of  the  Stumm  Run  in 
Greenville  Township.  It  is  proposed  by  the 
water  company  to  construct  a  storage  reser- 
voir and  it  is  expected  that  work  on  the  dam 
will  be  under  way  in  a  few  weeks.  The  new 
basin  is  to  be  of  modern  construction  with  a 
capacity  of  12,000.000  gals. 

The  Kevstone  State  Construction  Co..  at 
$132,88.3.  submitted  the  lowest  bid  to  the  De- 
partment of  Public  Safety  of  Philadelphia, 
Pa.,  on  Julv  24,  for  the  completion  of  the 
Northeast  high  pressure  fire  main  service.  The 
work  includes  the  necessary  excavation  and 
laying  of  cast-iron  high-pressure  fire  mains 
from  Front  St.,  along  Richmond  St.,  to  Cum- 
berland;  in  York  St..  from  Richmond  to 
Moer  St.,  thence  along  Girard  Ave.  to  Front 
St.  Also  in  Susquehanna  Ave.,  between  Rich- 
mond St.  and  Frankfort  Ave.,  and  short  sec- 
tions in  Adams  St.,  between  Kensington  Ave. 
and  Coral  St.  and  in  York  St.,  between  the 
same  points,  as  well  as  in  Coral  St..  from 
Adams  to  Susquehanna  Ave.  Other  bidders 
were  •  Mack  Paving  &  Construction  Co.,  $149,- 
871 :  M.  &  T.  B.  McHugh,  $158.0in.  and  M.  P. 
Quinn,  $183,630. 

South  Carolina. 
It  is  understood  that  the  city  of  Charleston, 
S.  C,  has  under  consideration  two  plans  for  a 
municipal  plant  of  waterworks,  one  involving 
the  purpose  and  use  of  the  Goose  Creek  plant 
and  the  other  for  a  municipal  plant,  to  be  en- 
tirely independent  of  the  Goose  Creek  works, 
drawing  the  supply  from  Edisto  River  directly. 

South  Dakota. 

®W.  I-.  Bruce  of  Yankton,  S.  Dak.,  has  been 
awarded  the  contract  by  the  town  of  Ethan, 
S.  Dak.,  S.  I.  Nolt,  Clerk,  for  furnishing  ma- 
terial and  constructing  a  water  works  system 
at  $8,700. 

The  citizens  of  Wagner,  S.  Dak.,  on  July 
30  voted  on  the  issuance  of  bonds  to  the 
amount  of  $3,000  for  the  extension  of  the 
city  waterworks  system. 

The  citizens  of  Lake  Andes,  S.  Dak.,  at  a 
recent  special  election  voted  the  issuance  of 
bonds  to  the  amount  of  $8,000  for  the  exten- 
sion of  the  city  waterworks. 

The  City  Council  of  Mitchell,  S.  Dak.,  has 
decided  to  sink  another  artesian  well  for  the 
waterworks  plant. 

Petitions  are  being  circulated  in  White,  S. 
Dak.,  asking  that  a  special  election  be  called 
to  vote  the  necessary  bonds  for  the  installa- 
tion of   a   waterworks  system. 


INEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  5. 


Texas. 

The  Mavor  and  City  Commissioners  of 
Houston,  tex.,  have  announced  the  PTOP0S«1 
construction  of  a  reservoir  at  Cleveland  Park 
in  the  western  part  of  the  city.  The  plans 
contemplated  mean  the  converting  of  Vicks 
Park  lake  into  a  reservoir,  265  by  9.^0  ft.,  from 
25  to  35  ft  in  depth,  to  be  supplemental  to 
the  present  city  waterworks.  The  reservoir 
will  be  supplied  with  artesian  wells.  It  is 
planned  to  wall  the  reservoir  with  brick  ana 
concrete  so  as  to  be  capable  of  conserving 
from  ■Ai.OOn.OOO  to  40,000,000  gals,  of  water. 

The  Consolidated  Reservoir  Co.,  of  Grand 
Falls  Tex.,  has  been  incorporated  with  a  capi- 
tal stock  of  $1,000,000.  The  incorporators  are  ; 
M  T  Eudaly,  Earl  A.  Kiefer,  H.  W.  Jones, 
\  J  \dcock.  J.  L.  Farlev  and  Henry  Lepp. 
'  The  Citv  Council  of  Corpus  Cliristi.  Tex  , 
has  adopted  the  report  of  Engineer  Philbnck 
for  the  immediate  construction  of  a  settling 
water  basin  and  installation  of  pumps.  1  he 
new  basin  will  have  a  capacity  of  141,000  gals., 
and  will  be  supplied  from  the  Nueces  River. 

The  Citv  Commission  of  Port  Arthur.  Tex., 
has  submitted  the  recently  voted  proposition 
of  issuing  bonds  in  the  sum  of  $460,000  for 
the  purchase  of  water  and  sewer  plant  to  the 
Attorney  General  at  Austin,  Tex.,  for  .tp- 
piival.  If  favorable,  immediate  work  will  be 
b.  ■..•un  on  a  conduit  from  the  wells  to  the  city, 
estimated  to  cost  $105,000. 

The  Water  Commissioners  of  Temple,  Tex., 
have  ordered  an  extension  of  6-in.  water  mains 
for  approximately  1,000  ft.  on  South  Sec- 
ond St. 

The  City  Commission  of  Dallas,  Tex.,  has 
authorized'  the  City  Secretary  to  advertise  for 
bids  for  the  necessary  steel  work  at  the  new 
Oak  Cliff  pumping  station. 

City  Commissioner  John  F.  Grant  has 
addressed  a  letter  to  the  City  Comm.ission  of 
Fort  Worth,  Tex.,  in  which  he  recommends 
that  provision  be  made  for  an  increased  water 
supply  in  North  Fort  Worth. 
Virginia. 
©The  Towai  Council  of  Chase  City,  Va.,  has 
let  the  contract  for  waterworks  and  sewerage 
to  the  John  B.  McCrary  Co..  of  Atlanta,  Ga., 
at  $45,000. 

West  Virginia. 
®W.  N.  Miller  has  been  awarded  the  con- 
tract by  the  Provident  Coal  Co.,  according  to 
advices  from  Bridgeport,  W.  Va.,  for  the 
building  of  the  10-acre  reservoir  at  Fairport. 
at  $30,000. 

A  delegation  of  residents  of  the  out-the- 
pike  districts,  headed  by  Mayor  J.  N.  Dow- 
ler,  of  Woodsdale,  appeared  before  the  Board 
of  Control  of  Wheeling,  W.  Va.,  and  asked 
that  the  city  furnish  the  suburbs  with  water. 
The  committee  submitted  a  plan  whereby  a 
12-in.  main  could  be  laid  from  the  city's  main 
at  Glenwood  to  the  Bethany  Pike,  a  meter  to 
be  installed  at  Glenwood.  The  system,  ac- 
cording to  estimates,  would  cost  approximately 
$15,000. 

Wisconsin. 
The  City  Council  of  Appleton,  Wis.,  has  de- 
cided to  erect  the  new  filtration  plant  for  the 
waterworks   system   just  west  of   the   present 
pumping  station. 

Canada. 

•J*I^'ids  will  be  received  until  Aug.  5  by  B. 
R.  Pilcher,  Dothan.  Ala.,  for  new  water  and 
light  plant  to  replace  the  old  one.     The  cost 


of  the  work  is  estimated  at  $80,000^  The 
work  will  include  350  k.w.  generator  directly 
connected  to  cross  compound  condensing  en- 
.^ine,  condensing  equipment,  cooling  tower,  one 
800-ft  motor-driven  air  compressor,  two  6W 
h.p.  W.  T.  boilers.  W.  F.  Thornton,  Birming- 
ham, Ala.,  is  Engineer. 

*Bids  will  be  received  until  11  a.  m.,  .\ug. 
'>S  bv  Chairman,  Board  of  Control,  Winnipeg, 
Man.',  for  the  supply  of  labor  and  materials 
required  in  the  construction  of  a  36-in.  pipe 
line  from  Winnipeg  to  Poplar  Springs  (ap- 
proximatelv  88,440  ft.  long),  .\lternative  bids- 
are  invited'  for  cast  iron,  sheet  steel,  and  wood 
stave  pipe.  Specification  and  form  of  tender 
together  with  conditions  governing  tenders  as 
prescribed  bv  law  mav  be  obtained  at  the  office 
of  the  City  'Engineer,  223  James  .Ave.,  Winni- 
peg.    M.    Peterson  is  Secretary. 

4«Bids  will  be  received  until  Aug.  5,  by  S.  P. 
Smith,  Clerk,  Town  of  Streetsville,  Ont.,  for 
the  following:  (a)  For  excavating,  laying 
and  back  filling  of  4,115  ft.  of  6-in.  water  pipe; 
top  of  pipe  to  be  4%  ft.  from  ground  level, 
the  packing  of  joints,  attaching  hydrants  and 
T.  Tenders  to  state  price  per  running  foot 
for  the  same.  (b")  Twenty  hydrants,  com- 
plete, f.  o.  b.  Streetsville.  Hydrants  to  be 
similar  to  one  in  use  at  present,  (c)  Excavat- 
ing and  back  filling  for  4,115  ft.;  depth  S  ft. 
(d)  Packing  of  joints,  laying  of  pipe,  at- 
taching necessary  hydrants  and  T.  _(e) 
For  4.115  ft.  of  cast-iron  pipe,  6-in.; 
weight  not  less  than  30  lbs.  to  ft.;  also  two- 
Ts,  with  cap,  to  be  tapped  for  4-in.  pipe.  AIT 
f.  o.  b.  Streetsville.  (f)  Tenders  will  also  be 
received  for  the  work  complete. 

®The  contract  for  constructing  a  water  tow- 
er for  the  Public  Markets,  limited,  St.  Boni- 
face, Man.,  has  been  let  to  the  Des  Moines- 
Bridge  &  Iron  Works  of  Des  Moines,  la.  The 
steel  tank  will  contain  150,000  gals,  of  water 
and  the  tower  will  be  100  ft.  high.  The  Ca- 
nadian Rand  Co.  secured  the  contract  for  the 
pumping  machinery.  A  well  12  ins.  in  diameter 
and  370  ft.  deep  will  provide  the  water  supply 
for  the  yards. 

Consulting  Engineer  T.  Aird  Murray  of  To- 
ronto, Ont.,  has  made  his  report  to  the  munici- 
pality of  Port  Arthur,  Ont.,  in  regard  to  the 
future  water  supply  for  that  city.  The  engi- 
neer recommends  a  continuance  in  the  use  of 
lake  water,  also  the  installation  of  a  pumping 
scheme  to  supply  100.000  population  at  an  esti- 
mated cost  of  $-500,000. 

The  citizens  of  Medicine  Hat,  Alta.,  on  Aug. 
18,  will  vote  on  a  by-law  to  expend  $300,000 
on  the  installation  of  a  new  waterworks  plant, 
the  first  unit  of  which  will  have  sufficient  ca- 
pacity for  a  population  of  7,500. 

Dr.  J.  W.  McCulIough,  Provincial  Medical 
Health  Inspector,  has  ordered  the  City  Coun- 
cil of  Ottawa  to  have  plans  prepared  for  a 
new  system  of  water  supply,  to  consist  of  a 
mechanical  sand  filtration  plant  on  Lemieux 
Island  in  the  Ottawa  River,  to  be  connected 
with  the  pumping  station  in  the  city  by  a  tun- 
nel under  the  bed  of  the  river  to  carry  the  in- 
take pipe  .ind  keep  it  free  from  contamination. 
The  estimated  cost  of  the  tunnel  is  $300,000, 
while  the  plant  will  cost  about  $7-50.000. 

The  City  Council  of  Calgary,  .-Mta.,  has 
passed  a  by-law-  providing  for  the  construc- 
tion of  a  filtration  plant  at  a  cost  of  $400,000. 
The  measure  also  provides  for  a  sedimentation 
tank  and  for  cleaning  and  lining  the  reservoir 
at  a  total  cost  of  $405,000. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama. 
^•Bids  will  be  received  until  noon,  .■\ug.  5, 
by  Board  of  Commissioners,  Mobile,  .\la.,  for 
laying  approximately  22,0(i0  lin.  ft.  of  storm 
sewers,  ranging  in  size  from  12-in.  tile  pipe 
to  ■)Vi  by  8-ft.  concrete  culvert,  with  about 
30.M0  ft.  of  6  and  10-in.  laterals:  also  for  lay- 
ing  li'.O'Ki   sq.  yds.  of  creosoted  wood  block. 


16,000  yds.  of  asphalt,  12,700  yds.  vitrified  brick 
on  concrete  foundation,  2,200  yds.  of  gravel ; 
and  approximately  2-5,000  lin.  ft.  of  granite 
curbing.  Plans  and  specifications  are  on  file 
in  the  office  of  the  City  Engineer;  and  can  be 
had  on  application.  The  right  is  reserved  to 
reject  any  or  all  bids.  Wright  Smith  is  City 
Engineer. 


Arkansas. 

Engineer  G.  E.  Otis  has  submitted  to  the 
City  Council  of  Mansfield,  Ark.,  an  estimate 
of  $27,-500  as  the  cost  of  installing  a  sewerage 
system. 

California. 

Percival   E.   Woods,    Superintendent   of   Fi- 
nance   of    the    Common    Council,    San    Diego, 
4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Cal.,  recently  visited  the  crematory  plants  of  Contract  Co.  for  the  laying  of  a  network  Geo.  W.  Auracher.  Bids  were  opened  July  18. 
the  cities  of  Taylor  and  Temple,  Tex.,  with  of  sewers  in  West  Holme  addition.  Sewers  The  City  Council  of  Burlington,  la.,  has 
a  view  to  adoption  of  similar  modeled  plant  will  be  laid  in  every  street  from  Law  Ave.  to  adopted  a  resolution  providing  for  the  con- 
in    San   Diego.  Maryland   St.,  and  also  on  every  street   from  struction  of  a  vitrified  pipe  sewer,  with  man- 

The   Board  of   Public  Works  of  San  Fran-  St.   Joseph   Ave.   to   Lemckc    .A.ve,     The   esti-  holes,    inlets    and    connections,    in    Aetna    St., 

Cisco,  Cal.,  has  recommended  to  the  Board  of  mated  cost  of  the  work  is  $.5,000.  with  a  branch  in  Marshall  St. 

Supervisors   the  laying  of   sewers  and  paving  The     City     Council    of     Indianapolis,     Ind.,  The   town   of    Toledo,    la.,   is   agitating  the 

in    certain    streets.      The    improvements    rec-  held  a  special  meeting  to  take  final  action  on  matter  of  extending  its  sewer  mains  to  cover 

ommended  are  the  laying  of  an  8-in.  sewer  in  the    ordinance    appropriating   $10,000    for    the  the  entire  town. 

35th  Ave.,  between  Taraval  St.,  to  v^ithin  300  use   of   the   City   Engineer  in  erecting  an   ex-  Following   bids   were   received   by   the   City 

ft.    north    of    Ulloa    St.,    and    a    12-in.    sewer  perimental     sewage    disposal     plant.      H.    W.  Council  of  Cedar  Rapids,  la.,  on  July  26  for 

from  there  to  Ulloa  St. ;  laying  an  8-in.  sewer  Klausmann  is  City  Engineer.  the    construction    of    a   concrete    storm    water 

in    Webster    St.,   between    Hermann    and    Du-  Town    Engineer    Walter    Black    of    Hobart,  sewer  in  21st  St.  and  18th  Ave.,  west  to  J  St. 

boce    Ave.,    and    the    construction    of    granite  Ind.,    has    prepared    plans    for    the    proposed  west,   the   work   including   2,900   ft.   of   sewer 

curbs    and    asphalt   paving   and   grading;    and  sewerage     system.      The     plans    provide     for  4%x8  ft.,  9  manholes  and  2  inlets.     (1)  stand- 

the  laying  of  an  8-in.  sewer  in  Elsie  St.,  be-  sewers   which   will  be   fiushed   with   automatic  ing    for    bid    of    Dearborn   &   Jackson,   Cedar 

tween    Esmeralda    and    Coso    Aves. ;   also   the  flush  tanks  and  all  other  auxiliaries  of  a  first-  Rapids;   (2)  Frank  Hahn,  and  (3)  Ford  Pav- 

construction    of    granite    curbs,    culverts    and  class   sewage   system.     The  Town   Board   will  ing  Co. 

the  pavement  of  bituminous  rock  in   Stanyan  probably    order    its    construction    at    an    early  „          ^                       ,,      ^,  .iP-r.    >  i?!iA    .  '■^V a- 

St.,   opposite   the   mtersection   of   Ruali   St.  date.  gftak'es ' '^"''■. ."":       . . .  "oloo    ^looloo    ^lOoi'o 

Colorado  The  Board  of  Public  Works  of  South  Bend,      Manholes   30.00        45.00        40.00 

^                            ,  ,      r   ^      '        ^  ,        ,         ,  Ind.,    has    confirmed    the    resolution     for    the       Extra  concrete   10.00          5.i0          5.25 

®Mayor     Arnold  of   Denver,  Colo.,  has  let  construction  of  the  Bowman  Creek  sewer,  the      %l[\^  'sand           I'oo         lis         Ho 

to    D.    G.    Gordon    the   contract   for   the   con-  „£„  drainage  system  of  the  southeastern  sec-      Extra    manholes    30.00        45.00        40.00 

struction  of  sanitary  sewer  for  $10,015.     The  tion  of  the  city.     Plans  call  for  a  (3-ft.  drain,      Rock  excavation 3.50         6.50         2.90 

sewer  is  to  be  located  in  Part  A,  Subdistrict  and  will  be  prepared  at  once  bv  City  Engineer      ^""'^  ■■<""'•  '"'"=''•  '"^''  '"• ±     ^     ^ 

16,  West  and  South  Side,  between  South  Uni-  Wm.    S.Moore.     The   improvement  will  cost          Total     $.36,620    $41,205    $36,665 

versity  and  South  Madison  and  between  War-  approximately  $150,000.  ^^    ^_„ 

ren  and  .\shbury  Sts.  lS.ansas. 

The  citizens  of  Aurora.  Colo.,  are  planning  Iowa.  Initial   steps   are   being   taken   by    City   En- 

to    commence   work   on   the   installation   of    a  4*Bids  will  be  received  until  9  a.  m.,  Aug.  gineer    G.    L.    McLane    of    Hutchinson,    Kas., 

sewerage  system  as  soon  as  the  electric  light  7,  by  City  Council,  Des  Moines,  la.,   for  fol-  and  necessary  surveys  made  for  the  establish- 

plant,  which  is  being  installed,  is  completed.  lowing  improvements:     A   10-in.   No.   1  vitri-  ment  of  a  sewer  district  in  the  north  part  of 

Georgia.  fi^fl  '^'sy  P'PS  sewer  on  Crocker  St.,  from  the  the  city. 

~,        ..             r   .1      .       '      1-    T     1            r-  sewer  in  place  on  33d  St.  to  the  center  of  31st  Kentucky. 

The   citizens   ot    the  town   ot   Jackson    Ga.,  gj      ^   ^^^_■       ^o.   1  vitrified  clay  pipe  sewer  ,  „•  ,,      ■,,  ,^  ^oceWeA  until  noon    \u^    15 

have    circulated    a    petition    asking   the    Town  „^    q,_j    c*      f^nm    ^    nnint   9^   fp^t   nnrth   of  ^tiids  will  be  received  until  noon,  Aug.  10 

Council  to  call  an  election  to  allow  the  people  °"   ^o 'th^  ne  of  CentefsT  to  a  Doint  °00  fee  (^tension   of    date    from   July    18),   by   City 

to  vote  on   a   bond   issue   for   sewerage      The  '"e  north  line  ot  Center  M   to  a  point  .00  teet  c^^„^;i    Louisa,  Ky.,   lor  the  construction  of 

10  \uie  oil   a   uuiiu   ibsuc   lui    =c»cid„c.      111c  south  ot  the  south  line  of  Kingman  Blvd.    An  ,Kr„,t  1  Ann  <t   r^f  ^tii  to  -^ri  in    dno-lp  rino-  hrirk- 

estimated   cost  ot    a   system   of   sewerage   for  o  ■  ,    vr      ,  ..if^ifipa  ,-Hv  nin^  fpwer  on  ■^rhnnl  ^"°"'  '^'^^^  "■  °*  '^"  '°  db-in   single  ring  Dr  ck 

the  town  is  between  $15,000  and  $20,000.  t    'from  the  ce^iter  of  3lTt  St    to  a  ooint  °5  ''"•'^'  ^^"'^  about  8,400   ft.  of  tile  sewer;  also 

The   citizens   of   Nashville    Ga     at  a   recent  ,  -  "°!"  V    1                ,           c  -ml   c.  ^  a  1!     .  abo"'  '-=^.000    in.  ft.  of  combined  concrete  curb 

ine   citizens    01    iNasnviiie,   w     at   a   recciu  fj_    ^^^^j   ^j   ^j^^   ^^^3^   ,1,.,^   ^f  .29^1^   gj^     About  ,    „,,fL^       t„j,„    MrDver   S-   Sons    Catletts- 

election,   voted     he   issuance    of   bonds   to  the  ojo9  lin.  ft.  of  sewer,  more  or  less.     Work  to  k^'/k       are  EneineeVs 

amount  ot   $12,000   for  the  construction  of   a  ,'    ■                 hpfnre  the  ■'%!  d-iv  of   -Xiip-     IMl-'  "  Jl^'      -  '          E.ngineers 

sewerage  system  ^,^     u         ^elore  the  -M  cla>  ot  Ai^g     lyi.,  f^-^     Attornev   Harlin   has   recommended  to 

sewerage  system.  a„d  to  be  completed  on  or  betore  the  Unh  day  ^^^  ^^-^^  (-^^^^-jl  ^j  gowling  Green,  Ky.,  that 

ot   Sept.,   1J1-.  ^    resolution    be    adopted    that    the    City    and 

®Chas.  H.  Mull  of   Twin   Falls,   Idaho,  has  .J.Bids  will  be  received  until  9  a.  m.,  Aug.  State  Boards  of  Health,  Business  Men's  Pro- 
been   awarded   the  contract  by  the   village  of  9_   by   City   Council,  Des  Moines,   la.,   for  the  tective   Association   and   Housekeeper    League 
Burley,  Idaho,  for  the  installation  of  the  pro-  construction   of  the   following  improvements:  ije    asked    to    send    a    written    communication 
posed  sewerage  system  at  $21,000.  An   8-in.    No.    1    vitrified   clay   pipe   sewer   on  to  the  Council,  giving  their  views  of  a  general 
Illinois  Bowdoin    St.,    from   sewer    in   place   in    Tiffin  sewerage  system  for   Bowling  Green. 

,  „,       „        ,       i    T        1  '  T                      f      „f  --^ve.  to  a  point  40  ft.  south  of  the  south  line  -r  „,,:„:-„_ 

^The    Board    ot    Local    Improvements    of  ^f    q^.j^   ^^,g_     ^j^^ut   585    lin.    ft.   of   sewer.  l^OUlSiana. 

Flora,  111.,  W.  A.  Karr,  President,  will  receive  ^^^^.^  .^^  j^^^     Work  to  begin  on  or  before  the  ^.Bids  will  be  received  until  noon,  Sept.  19, 

bids  until  Aug.  1  for  the  installation  of  a  com-  .2Qtjj  jgy  ,-,f  ^jjg  _   igj.;,  and  to  be  completed  by   Sewerage  &   Water   Board.    Xew   Orleans, 

plete  system  of  sanitary  sewers.     J.  S.  Spiker  ^^    ^^    before    the    28th    day    of    Sept.,    1912.  La.,    F.    S.    Shields,   secretary,    for    furnishing 

is  Engineer.  Horace  Susong  is  City  Clerk.  and  erecting  complete,  ready  for  operation,  the 

City  Engineer  Roy  L.  Adams  of  Herrin,  111..  .{.Bids  will  be  received  until  G  p.  m.,  .\ug.  piping  and  auxiliaries  for  Power  House  No.  2. 

is   preparing   plans   and   specifications   for   the  -^   ^^.   Qty   Clerk    C.   C.   Atchison,   Albia,   la..  Specifications  and  blank  form  of  proposal  can 

installation   of    a   system   of   sewerage   in   the  ^'^^  jbe  necessary  labor  and   material   for  the  be  obtained  on  application  at  the  office  of  the 

city.     It  is   planned  to  dispose  of  the  sewage  construction  of  a  sewerage  disposal  plant,     .-i  board,     A  deposit  of  $10  will  be  required  for 

by  constructing  a  purification  plant  at  a  cost  check  for  5  per  cent  of  the  total  amount  bid  each  set  of  plans  and  specifications  given  out, 

of   between  $5,000  and  $7,000.     It  is  expected  m^s,t   be   filed  with   each   bid.  to  be  refunded  on  their  return  in  good  condi- 

that  the  plans  will  be  completed  by  Sept.  1.  ®The  town  of   Galva,   la.,  has  let  the  con-  tion.      Certified   check   for   $100   must   accom- 

The  Central  Illinois  Public  Service  Co.^  has  tract  for  the  installation  of  a  complete  sewer  pany  each  bid,  and  a  surety  bond  in  the  sum 

purchased  the  holdings  of  the  Light  &  Water  system  to  H.  Cathroe  Co.  of  Omaha,  Neb.,  at  of  25   per  cent  of  gross  amount  of  contract 

Co.    of    Tuscola,    111.,    for    a   consideration    of  «()5l.5.  will    be    required    of    the    successful    bidder. 

$100,000.  ®The    City    Council    of    Creston,    la.,    has  Geo.  G.  Earl,  general  superintendent. 

The  Board-of  Local  Improvements  of  Brad-  a^^arded  the  contract   for  the  construction  of  Mi^Kiio-an 

ley.    111.,    has   adopted   the   plans   ot    Engineer  ^   ^^^.^^  to  George  Auracher  of   that  city,  at  mictiigdn. 

T.    R.    Strowbridge   for   the   installation    of   a  the    following  bid:     $0.45  per   ft.    for  tiOO   ft.  The  city  of   Detroit,  Mich.,  has  rejected  all 

new  sewerage  system  at  an  estimated  cost  of  q£   g_j,.,     sewer;    $0.41   per   ft.    for  320    ft.   of  bids  received  July  10  for  the  construction  of 

$39,616.     The   system  is   to   be  a  combination  q_-^^    sewer;   $0.41    for   12   Y's,  8  by  6;   $0.39  Section  2  of  the  23d   St.  sewer.     The  lowest 

sanitary  and  storm,  and  does  not  include  the  £^j.  'gQ   y's,'  6  by  6,  and  '^2   for  manholes,  to  bid,  $205,950.  was  •submitted  by  Julius  Porath. 

laterals,    which    will    be    connected    up    at    a  j^^  ^7  ft.     '                '  The  work  will  be  readvertised. 

later   date.     C.   A.    Voorheers   is   president  of  ®The    J.    W.    Turner    Construction    Co.    of  Minnesota 

"''''°"'^'                 TnHi.na  Des   Moines,   I^'  hf^l^^^^^"   ^'^^'^'''^.f^ '^e  con-  Boswor.h   has  been   awarded   the 

Indiana.  tract  for  \'fV"^  •'"'t''^"  °f  %n     wL^wm  contract    by    the    Town    Council    of    Morris, 

.J-Bids  will  be  received  until  10  a,  lu.,  Aug.  system  in  Holste  n,  la.   at  $10,.311.     Work  will  ^             for    the    construction    of    a    sewer,    at 

5,   by   Board   of    Public   Works,    Indianapolis,  be  commenced  about  .;\ug.  I.  ^.,  g^^g 

ikd.,    for  the  construction  of  local   sewers  in  ®^^y\\  Smith  of  Indiano  a,   la     has  bee  ,  ^-""^                     Mississippi 

inH   alnn?    Arlin>^ton    Ave     from    lulian   Ave.  awarded  the  contract  by  the  city  of  Iowa  Falls,  mis.MS,s.ippi. 

to  Washincxion  St  la-,    for    the   construction    of  a   new   sanitary  Engineer  Chase  is  preparing  plans   for  the 

4.Bids    will    be    received    until    7-30    p    m  sewer  in  the  west  part  of  the  city,  at  $8,486.  extension  of  the  sewerage  system  in  the  north- 

Ai^.  15,  by  Board  of  Trustees,  Beech  Grove,  Tlie  sewer  will  be  ^'^.""^ '^■?00  f'' '"'f',,     ,,-,.  "■"  P''"'*  ""'  ^^"^  '"■'  "'  ^''""'^'  ^^'"• 

Ind,  fo;  the  construction  of  a  general  sewer-  ®The   City   Cotmci    of   Oskaloosa      a,,   las  Missouri. 

age  'system.     M.  H.  Johnson  is  Town  Clerk.  ^r  mileToTi  el   s.  i  nrvt-w^^^^^^  +Bids  will  be  received  until  noon.  .\ug.  9. 

^Bids  will  be  receved  until  10  a.  m.,  Aug.  fo"'"  "^   '^^  °f  ^«",  'c  t,n-k^  of  6U1       Neb!  bv  Board  of  Public  Improvements,  St.  Louis, 

5,   by   Board  of    Public    Works,   Indianapolis,  ^  t)'  !>'";' ^  '°  "•  J-  ^■'""''"        '^"""*  •  Mo.,   for   the  construction   of   North   Harlem 

Ind.,  for  the  construction  of  local  sewers  111  at  *io,.)-.o           p              ,      ,    ,,-   Qoklen   City  Joint   District   sewer,   second    section,    in   the 

sf  anH°%th"  s't  ""'  "'  '  "^'"  ^''        "  Clfrl    hafa^ard'lTe  contiact  for  the  c'on^  North  Harlem  Joint  Sewer  District. 

'^®¥5:l-Zi^'of    Public    works    of    Evans-  ^tructi<^  of  approximately  650  f.o^  5.  tf  ti^- 'S. -"^^fi   cllv   Cl^ki^k^ 

ville,  Ind.,  has  let  contracts  to  the  West  Side  er,  40  6-in.   \  s  and  N.o   it.  01   u  in.  sewtr  10  .                . 

4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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villc,  Mo.,  for  the  construction  of  a  district 
sewer  in  Sewer  District  No.  71. 

•{•Bids  will  be  received  until  5  p.  m.,  .\ug. 
o.  by  A.  D.  Risdon,  City  Clerk,  Kirksville,  Mo., 
for  the  construction  of  a  district  sewer  in 
Sewer  District  No.  77. 

®John  B.  Turner,  Pierce  Bldg.,  St.  Louis, 
Mo.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Improvements  of  that  city, 
\V.  T.  Findly,  Secy.,  for  Letting  No.  10,630, 
for  the  construction  of  sewers  in  Gratiot  Sew- 
er District  No,  1,  at  $11,939.  The  work  in- 
cludes materials,  lengths  and  sizes,  as  follows : 
Brick  and  Portland  cement  mortar  sewers :  434 
ft.  of  30-in.  -x  4.j-in.  inside  dimensions;  530  ft. 
of  "JS-in.  X  4"2-in.  inside  dimensions ;  580  ft. 
of  26-in.  X  3y-in.  inside  dimensions.  Vitrified 
clay  pipe  sewers — o90  ft.  of  18-in.  inside  diam- 
eter; !t54  ft.  of  1.5-in.  inside  diameter;  2,632  ft. 
of  12-in.  inside  diameter.  With  sewer  inlets, 
manholes  and  all  other  appurtenances.  Bids 
were  opened  July  16. 

The  City  Council  of  Slater,  Mo.,  has  re- 
tained Rollins  &  Westover  of  Kansas  City, 
Mo.,  as  consulting  engineers,  to  prepare  plans 
and  specifications  for  a  complete  system  of 
sewerage  for  Slater.  The  estimated  cost  of 
the  proposed  septic  tank  system  is  $30,000. 

The  City  Council  of  Richmond,  Mo.,  has 
retained  Consulting  Engineers  Worley  & 
Black  of  Kansas  City,  Mo.,  to  make  a  survey 
and  plat  of  the  town  for  the  proposed  sewer- 
age system,  after  which  plans  and  specifica- 
tions will  probably  be  prepared.  It  is  thought 
that  the  system  can  be  installed  for  $20,000. 

Nebraska. 

The  City  Council  of  Tecumseh,  Xeb.,  has 
been  petitioned  to  form  a  sewer  district  for 
connection  with  the  newly  laid  mains  in  the 
city. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m.,  .\ug.  .J, 
by  Sewerage  Commissioners  of  Sewer  District 
No.  1,  Neptune  Township,  Monmouth  County, 
N.  J.,  at  the  offices  of  the  Commissioners,  No. 
96  Corlies  Ave.,  .A.sbury  Park,  .\.  J.,  for  fur- 
nishing all  material  and  doing  all  work  neces- 
sary to  the  construction  of  a  clarification  tank 
and  ocean  outfall  sewer,  with  ocean  outlet,  for 
said  Sewer  District.  Plans,  speciScations  and 
forms  of  proposal  are  on  file  at  the  offices  of 
the  Commissioners,  and  at  the  office  of  Pugh 
&  Hubbard,  Civil  Engineers,  601  Witherspoon 
Bldg.,  Philadelphia,  copies  of  which  may  be 
obtained  by  intending  bidders  upon  payment 
of  $10  for  each  set  to  cover  the  cost,  '$.5  of 
which  will  be  refunded  on  return  of  the  plans 
and  specifications.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $1,000  on  a 
solvent  bank  or  trust  company. 

The  Borough  Council  of  Leonia,  N.  J.,  has 
authorized  a  bond  issue  of  $23,000  to  pur- 
chase three  of  the  privately  owned  sewer 
plants  in  the  town.  The  taxpayers  will  vote 
on  the  proposition  the  last  part  of  .\ugust. 

The  citizens  of  Hightstown,  N.  J.,  on  July 
12,  voted  the  issuance  of  Ixjnds  to  the  amount 
of  $3-5,1100  for  the  installation  of  a  sewer  sys- 
tem and  a  disposal  plant.  Plans  are  to  be 
made  at  once. 

The  managers  of  the  State  Home  for  Woin- 
cn  at  Vineland,  N.  J.,  have  purchased  a  tract 
of  land,  preparatory  to  erecting  a  sewer  plant. 

New  York. 

•{•Bids  will  be  received  until  2:30  p  m 
.•\ug.  7.  by  Board  of  Contract  &  Supply,  Schen- 
ectady, N.  Y..  for  the  construction  of  a  system 
of  surface  water  sewers  in  the  Tenth  Ward. 
The  approximate  estimate  of  the  work  to  be 
done  IS  as  follows :  30.310  cu,  yds.  of  earth 
excavation ;  20  cu.  yds.  of  rock  excavation  •  83 
cu.  yds.  of  1-3-.';  P.  C.  concrete;  100  lin  ft 
of  10-in.  vitrified  tile;  4,8.10  lin.  ft  of  I'-in 
vitrified  tile;  10.493  lin.  ft.  of  1.5-in.  vitrified 
tile;  l,.S.3(i  hn.  ft.  of  18-in.  vitrified  tile;  2,7-50 
Im.  ft.  of  20-in.  vitrified  tile,  double  strength- 
1.4-53  Iin.  ft.  of  24-in.  vitrified  tile,  double 
strength;  4.58  lin.  ft.  of  30-in.  vitrified  tile, 
double  strength ;  1,627  lin,  ft.  of  36-in  vitrified 
tile,  double  strength;  976  lin.  ft.  of  manholes 
vertical  measurement;  122  catch  basins-  96 
hn.  ft.  of  16-in.  cast  iron  pipe;  36  lin.  ft  of  '0- 


in.  cast  iron  pipe;  6,000  board  feet  of  lumber. 
Plans  and  specifications  may  be  obtained  from 
the  office  of  the  City  Engineer,  W.  Thomas 
Wooley,  by  making  a  deposit  of  $10,  which  de- 
posit will  be  refunded  at  such  time  as  the  plans 
and  specifications  shall  be  returned.  Each  bid 
must  be  accompanied  bv  a  draft  or  a  certified 
check  for  $4,000.  Fred  E.  Johnson  is  Secre- 
tary Board  of  Control  &  Supply. 

•J'Bids  will  be  received  until  11  a.  m.,  Aug. 
7,  by  Alfred  E.  Steers,  President  Borough  of 
Brooklyn,  Room  2,  Borough  Hall,  Brooklyn, 
New  York  City,  lor  10  contracts  for  sewer 
construction.  Ihe  largest  contract  calls  for  a 
sewer  in  Blake  Ave.  and  other  streets,  the 
estimated  cost  being  $61,324,  and  the  worK 
including  'nl  lin.  It,  of  54-in.  brick  sewer; 
l,14i  hn.  ft.  of  48-in.  brick  sewer;  571  hn.  ft. 
ot  42-iii.  brick  sewer;  571  lin.  ft.  of  36-in.  brick 
sewer;  l.i'io  lin.  ft.  of  30-in.  brick  sewer. 

•i«Bids  will  be  received  until  4  p.  m.,  .\ug.  7, 
by  Board  of  Contract  &  Supply,  Binghamton, 
and  Village  Board  of  Trustees,  Lestershire, 
N.  Y.,  for  the  following:  Construction  of  a 
joint  trunk  sewer  from  the  intersection  of 
Riverside  Drive  and  interceptor  ".\"  m  tne  Vil- 
lage of  Lestershire  to  the  intersection  of  Glen- 
wood  .A.ve.  and  Lake  Ave.  in  the  City  of  Bing- 
hamton, together  with  the  necessary  man- 
holes, "Y"  connections  and  other  appurcenances 
as  shown  on  plans.  The  length  ot  said  sewer 
is  ll,2o3  ft.,  of  -which  :^',63S  ft.  is  30-in.  pipe 
and  8,645  ft.  is  2i-in.  pipe.  Bids  will  be  re- 
ceived on  vitrified  tile,  sectional  vitrihed  sewer 
blocks  and  concrete  pipe.  Plans  and  specifica- 
tions can  be  obtained  by  addressing  i-ancher 
M.  Hopkins,  City  Clerk,  City  ot  Binghamton, 
and  depositing  check  tor  $10,  wdiich  will  be 
returned  upon  return  ot  plans  and  specifica- 
tions. Proposals  shall  be  accompanied  by  a 
certified  check,  cash  or  New  York  draft  in  the 
sum  of  5  per  cent  of  the  amount  of  the  bid  and 
successful  bidder  will  be  required  lo  give  a 
bond  lor  50  per  cent  of  the  amount  uf  the 
contract. 

(..onsulting  Engineer  Herring  of  Herring  & 
Gregory,  New  York  City,  has  submitted  his 
report  to  Commissioner  ot  Public  Works  Wal- 
lace Greenalch,  Albany,  N.  Y.,  containing  the 
plans,  specifications  and  recommendations  for 
the  city  s  sewage  disposal  plant  on  Westerlo 
Island,  and  also  the  recommendations  for  the 
intercepting  sewer. 

The  Common  Council  of  Syracuse,  N.  Y^., 
has  authorized  the  issuance  of  bonds  to  the 
amount  of  $200,000  for  tlie  completion  of  the 
intercepting  sewer.  The  bonds  will  be  offered 
for  sale  immediately. 

City  Engineer  John  .\,  Giles,  Binghamton, 
N.  Y.,  has  completed  the  plans  and  specifica- 
tions for  the  First  Ward  trunk  sewer,  whicli 
is  to  pass  through  Lestershire,  and  for  the 
construction  of  which  the  taxpayers  recently 
voted  $25,000  worth  of  bonds. 

The  Local  Board  of  Newton,  at  Queens 
Borough  Hall,  Long  Island  City,  N.  Y'.,  re- 
cently initiated  proceedings  for  public  works, 
the  estimated  cost  of  which  is  $305,785,  The 
principal  undertaking  is  the  sewer  main  in 
51st  St.,  from  Waldron  to  Zuni  St.,  a  part 
of  the  so-called  Corona  system,  to  care  for 
over  10,000  acres  of  the  towm  of  Newton,  ex- 
tending from  Glendale  on  the  south  to  Bow- 
ery Bay  on  the  north. 

The  Board  of  Contract  &  Supply  of  Syra- 
cuse, N.  Y.,  received  the  lowest  bid  for  the 
construction  of  the  sewer  in  Maryland  and 
Westminster  Aves,  from  Philip  Thomas  the 
bid  being  $2,022.    Bids  were  opened  July  •>2 

The  Board  of  Public  Works  of  Oneida, 
N.  Y.,  on  July  23  received  a  petition  from  the 
residents  of  Uke  St.  for  the  extension  of  the 
sewer  system  to  include  that  thoroughfare 
from  Almond  to  Verona  Sts.  The  extension 
would  include  1,450  ft. 

The  City  Council  of  Oneida,  N  Y  has 
appointed  Civil  Engineer  Kemper  of  Utica 
N.  Y,,  to  supervise  the  erection  of  the  pro-^ 
posed  city  disposal  plant.  The  plant  will  re- 
ceive the-  refuse  which  empties  into  Oneida 
Creek  Bids  ranging  from  $30,000  to  $50  000 
have  been  received.  The  contract  has 
been  awarded. 

City     Engineer     W.     Thomas 
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Schenectady,  N.  Y.,  has  completed  the  plans 
for  the  new  storm  water  sewer  system  in  the 
Ninth  and  10th  Wards,  to  drain  Guilderland 
Ave.  and  triljutary  streets.  The  system  will 
have  two  outlets,  one  into  Schermerhorn 
Creek  and  the  other  into  Lange  Gatte  Kill, 
at  the  end  of  Broad  St.  One  cut  for  the 
sewers  will  be  at  least  32  ft,  deep,  at  the  foot 
of  Broad  St.,  just  before  Lange  Gatte  Kill  is 
reached.  The  system  will  be  4^2  miles  long, 
and  the  pipes,  of  tile,  will  range  in  size  from 
12  ins.  to  36  ins.  in  diameter.  Bids  will  be 
asked  on  the  work  immediately. 

The  Town  Board  of  Greece,  N.  Y.,  has 
passed  a  resolution  providing  for  a  sewer  dis- 
trict in  the  Britton  tract,  between  the  city 
line  and  the  Ridge  Rd„  and  Dayton  Park  and 
the  New  Y'ork  Central  tracks.  The  estimated 
cost  is  $23,000. 

The  village  trustees  of  .\lbion,  N.  Y'.,  have 
issued  a  call  for  a  special  election,  to  be  held 
Aug.  1,  to  vote  on  a  proposition  to  bond  the 
village  for  no  more  than  $175,000  or  less  than 
$150,000  for  a  municipal  sewer  system  to  pro- 
vide for  the  entire  town. 

The  Schenectady,  N.  Y..  Boat  Club  has  cir- 
culated a  petition  addressed  to  Mayor  George 
R.  Lunn,  asking  that- a  sewage  disposal  plant 
be  established  as  soon  as  possible. 

The  Board  of  Trustees  of  Lestershire,  N. 
Y'„  has  authorized  W.  C.  Lewis  to  advertise 
for  bids  for  the  construction  of  the  joint 
sewer,  to  e.xtend  from  Downsville  through 
Lestershire  to  the  Susquehanna  River,  west 
of  Riverside  Drive,  One  set  of  bids  w-ill  be 
received  on  the  local  section  and  another  set 
on  the  entire  work. 

North  Carolina. 
The  City  Council  of  Wilmington,  N.  C, 
has  adopted  an  ordinance,  comprising  an 
agreement  between  the  city  of  Wilmington 
and  the  Wilmington  Sewerage  Co,,  that  the 
municipality  purchase  from  the  company  the 
existing  sewerage  system  for  $130,000.  Thos. 
D.  Meares  is  City  Clerk. 

North  Dakota. 

•J«Bids  will  be  received  until  5  p.  m.,  Aug.  5, 
by  A.  R,  Watkins,  City  Auditor,  Fargo,  N.  D., 
for  furnishing  all  materials  for  and  the  con- 
struction of  a  12-in.  lateral  sewer  on  College 
St.,  extending  from  7th  to  9th  .-\ves.,  in  Sewer 
District  No.  1  of  said  city,  according  to  the 
plans  and  specifications  therefor  on  file  in  the 
office  of  the  City  .\uditor. 

Ohio. 

^•Bids  will  be  received  until  .\ug.  15,  it  is 
reported,  by  Edward  Schaefer,  Director  of 
Public  Service.  Springfield,  O.,  for  the  con- 
struction of  the  following  sewer  work:  The 
Indian  Run  sewer,  the  estimated  cost  of  which 
is  $161,228.15;  the  Columbia  St.  paving,  esti- 
mated cost,  $9,401,10;  Weldon  ditch,  $63  210  20, 
and  the  Mill  Run  and  Fremont  Ave  and 
Henry  St.  sewers. 

+Bids  will  be  received  until  noon,  .^ug  9 
by  Department  of  Public  Service'  A  J  Pater 
clerk,  Hamilton.  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construc- 
tion of  storm  sewers  on  Woodlawn  \ve 
from  Bennmghofen  .-\.ve.  to  Maple  Ave  and 
on  Maple  Ave.  from  Woodlawn  Ave  north 
to  Schenck  Ave.,  in  accordance  with  plans  for 
said  improvement  heretofore  approved  by 
Council,  and  now  on  file  in  the;  office  of  the 
City  Engineer.  Each  bid  shall  contain  the 
name  of  every  person  interested  therein,  and 
IS  to  be  accompanied  by  a  certified  check  or 
bond  m  the  sum  of  10  per  cent  of  the  amount 
of  bid. 

^Bids  will  he  received  until  noon,  Aug  5, 
by  F  '\.  Zimmerman,  Director  of  Public  Serv- 
ice Norwood.  O,.  for  the  necessarv  labor  and 
materials  for  construction  of  a  storm  water 
sewer  in  Madison  Ave.  from  Lafayette  Ave. 
150  ft.  rnore  or  less  west  and  in  Lafayette  Ave 
frorn  Madison  Ave.  to  Jefferson  Ave.  Bids 
must  be  made  m  accordance  with  the  nlans 
and  specifications  for  said  work  as  prepLe'dW 
,nt-fi  ,^  ''''"■^'  Engineer,  which  plans  and 
specifications  are  now  on  file  at  the  office  of 
the  Director  of  Public  Service  at  said  ckv  and 
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at  the  office  of  Jas.  A.  Stewart,  No.  1112  Trac- 
tion Blag.,  Cincinnati,  O. 

•J«Bids  will  be  received  until  noon,  Aug.  (J, 
by  Director  of  Public  Service  A.  W.  Burton, 
Piqua,  O.,  for  furnishing  the  necessary  labor 
and  material,  for  the  construction  of  a  sani- 
tary sewer  on  North  Chestnut,  South  Chestnut 
and  South  Ave.,  in  said  city,  according  to  the 
plans  and  specifications  on  lilc  in  said  office. 
4,750  lin.  ft.,  with  laterals  to  curb.  \V.  B. 
Mitchell  is  Clerk. 

^Bids  will  be  received  until  noon,  Aug.  5, 
by  W.  F.  Klopineyer,  Village  Clerk,  Reading, 
O.,  for  the  necessary  labor  and  material  for 
the  construction  of  a  sanitary  sewer  system. 
Plans  and  specifications  are  on  file  at  the  office 
of  D.  S.  Hosbrook,  Engineer,  Pickering  Bldg., 
Cincinnati,  O. 

®J.  C.  Hanni  has  been  awarded  the  con- 
tract by  the  city  of  Yomigstown,  O.,  for  the 
construction  of  a  sewer  in  Pyatt,  Simons, 
Canfield  and  Oklahoma  St.,  at  $G,3.J7.  and  E. 
Diorio  secured  the  contract  to  sewer  Hezlep 
and  Young  Sts.,  at  $2,785. 

®J.  C.  Beasley  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Columbus, 
O.,  for  the  Milo  extension  sewer.  The  work 
will  amount  to  between  $30,000  and  $35,000; 
also  for  the  construction  of  the  Markeson 
Ave.  sewer  at  about  $4,000.  J.  F.  Ryerson 
secured  the  contract  to  construct  the  Long  St. 
extension  and  Columbus  St.  sewers  at  $7,000 
and  $1,G00,  respectively. 

Oklahoma. 

4«Bids  will  be  received  until  8  p.  ra.,  .^ug. 
14,  by  T.  B.  McLish,  clerk.  Board  of  Educa- 
tion, Madill,  Okla.,  for  the  installation  of  a 
sewerage  system  in  the  public  High  School 
Bldg.,  Madill,  Okla.,  according  to  specifica- 
tions on  file  with  the  clerk  of  the  Board  of 
Education ;  also  separate  bids  on  about  7,000 
sq.  ft.  of  4-in.  cement  sidewalk  and  basetnent 
floor,  all  bids  to  be  accompanied  by  certified 
check  for  10  per  cent  of  bid. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  has 
awarded  the  contract  for  the  Tollman  Ave. 
district  sewer  to  the  Consolidated  Contract 
Co.,  at  $28,038.  The  lock-joint  and  cement 
type  of  sewer  will  be  laid.  Peterson  Bros, 
secured  the  contract  for  the  St.  Johns  Rd. 
branch  of  the  Riverside  district  sewer  at  $12.- 
453.    This  sewer  is  to  be  of  cement. 

Pennsylvania. 

•I-Bids  will  be  received  until  8  p.  m.,  .\ug. 
12,  by  Perry  Williams,  City  Clerk,  New  Cas- 
tle, Pa.,  for  the  construction  of  a  storm  sewer 
in  Second  Ward,  from  Neshannock  Creek  to 
Highland  Ave.,  with  a  branch  on  Moody  Ave. 
to  Delaware  Ave.  A  certified  check  for  $500 
must  be  filed  with  each  bid. 

•I-Bids  will  be  received  until  10:30  a.  m., 
Aug.  5,  by  City  Controller,  Pittsburgh,  Pa., 
for  the  construction  of  the  following  sewers; 
Relief  sewer.— Butler  St.  and  McCandless  St., 
from  52d  to  Allegheny  River,  24-in.  and  36- 
in.  T.  C.  pipe.  Sewers.— Baltimore  St.,  from 
present  sewer  on  Baltimore  St.,  near  Boustead 
St.,  to  present  sewer  on  the  northwest  side- 
walk of  Baltimore  St.;  8-in.  pipe.  Prospect 
St.  and  Dill  .\lley,  from  a  point  about  90  ft. 
south  of  Bangor  St,  to  present  sewer  on  Dill 
Alley;  r2-in.  pipe.  Gold  Alley,  from  a  point 
about  15  ft.  south  of  Denver  St.  to  present 
sewer  on  Gold  Alley;  15-in.  pipe.  Hargrove 
St.,  from  a  point  about  550  ft.  northwest  of 
West  Liberty  Ave.  to  present  sewer  on  West 
Liberty  Ave.;  8-in.  pipe.  Hargrove  St.  and 
Warburton  St.,  from  a  point  near  the  crown 
on  Hargrove  St.  to  Saw  Mill  run  ;  8-in.  and 
15-in.  pipe.  Hobart  St.,  from  the  present 
sewer  on  Hobart  St.,  near  Murdock_  St.,  to 
the  present  sewer  on  Murray  Ave. ;  15-in.  pipe. 
Unnamed  alley  and  Elora  Alley,  from  a  point 
about  470  ft.  west  of  Elora  Alley  to  present 
sewer  on  Warble  St. ;   15-in.  pipe. 

•I«Bids  will  be  received  until  noon,  Aug.  -, 
by  M  L.  Cooke,  Director  of  Public  Works, 
Philadelphia,  Pa.,  for  Schedule  A,  branch 
s^-wers;  Schedule  B,  main  sewers;  Scliediile 
C,  reconstruction  of  old  sewers ;   Schedule  D. 


inlets,  manholes,  etc.;  Schedule  E,  bridges; 
Schedule  F,  triple-x  pump  and  accessories  for 
Pennypack  Creek  Sewage  Disposal  Works. 
Plans  for  the  above  work  will  be  exhibited 
in  the  office  of  the  Bureau  of  Surveys,  Phil- 
adelphia. Specifications  and  blank  forms 
upon  which  bids  must  be  made  will  be  fur- 
nished upon  application  to  the  Chief  Engineer, 
Room  416,  City  Hall. 

4*Bids  will  be  received  until  noon,  Aug.  14, 
by  Commissioners,  Ardmore,  Pa.,  for  the  con- 
struction of  a  sewage  pumping  station  located 
at  Cynwyd,  Pa.,  electric  driven  centrifugal 
pumps.  R.  A.  Warner,  C.  E.,  Supt.,  Box  708, 
Ardmore,  Pa. 

^Bids  will  be  received  until  3  p.  m.,  Aug.  12, 
by  Borough  of  Lansdale,  Pa.,  for  the  prepara- 
tion of  complete  plans  and  specifications  of  a 
co.nprehensive  sewerage  system  and  sewage 
disposal  works  for  the  borough.  S.  D.  Conver 
is  Borough   Secretary. 

®The  Borough  Council  of  Juniata,  Pa.,  has 
awarded  the  contract  to  G.  W.  Ellis  of  that 
city  for  the  laying  of  2,130  lin.  ft.  of  sewer 
in  the  First  and  Fourth  Wards,  at  $1,869. 
Other  bidders  were  David  Keith,  Hollidays- 
burg,  $;3,385,  and  Contractor  Bumgardner  of 
Altoona,   Pa.,  $3,236. 

®The  City  Council  of  Erie,  Pa.,  has 
awarded  contracts  for  sewer  work,  as  follows : 
Joseph  McCormick  &  Bro.,  15-in.  sewer  in 
East  Ave.,  from  26th  to  28th  St.,  at  $1.47 
per  ft. ;  also  9-in.  sewer  in  Wallace  St.,  from 
23d  to  24th  St.,  $0.75  per  ft.,  and  in  Perry 
St.,  from  23d  St.  southwardly  200  ft.,  at  $0.90 
for  9-in.  pipe  and  $0.40  for  6-in.  pipe.  Edward 
Driscoll,  9-in.  sewer  in  Brandes  St.,  from  26th 
St.  southwardly  210  ft.,  at  $1.10  per  ft. 

The  Board  of  Public  Works  of  Harrisburg, 
Pa.,  contemplates  asking  for  bids  immediately 
for  the  construction  of  the  Paxton  Creek 
sewer.  James  H.  Fuertes  of  New  York  City 
is  Consulting  Engineer. 

The  citizens  of  Beaver  Falls,  Pa.,  will  vote 
July  30  on  the  issuance  of  bonds  in  the  sum 
of  $110,000  for  the  installation  of  a  system 
of  sewerage. 

The  Borough  Council  of  Meyersdale,  Pa,, 
is  discussing  plans  for  a  sewage  disposal  plant 
to  cost  several  thousand  dollars,  plans  for 
which  have  been  submitted  by  L.  E.  Chapin. 

Tennessee. 

City  Engineer  J.  E.  Thompson  of  Knox- 
ville,  Tenn.,  has  completed  maps  and  pro.iles 
for  the  construction  of  the  Third  Creek 
sewer.  Commissioner  John  W.  Flenniken  will 
shortly  call  for  bids  on  the  work. 

Texas. 

Mayor  J.  B'.  Watters  of  Temple,  'Tex., 
is  stated  to  have  announced  that  he  will  scon 
recommend  to  the  City  Council  that  it  take 
up  and  settle  the  acquisition  of  a  municipal 
sewer  plant. 

The  Citv  Council  of  Yoakum,  Tex.,  has 
called  an  election  for  Aug.  15  to  determme 
whether  or  not  $82,000  bonds  shall  be  issued 
for  the  establishment  of  a  sewer  system  in  the 

city-  ,  , 

Engineer  M.  C.  Welborn  plans  to  have 
plans  and  specifications  prepared  by  the  early 
part  of  -August,  so  that  the  city  of  .Austin, 
Tex.,  can  advertise  for  bids  on  the  greater 
part  of  the  new  sewer  system.  The  principal 
n-ains  of  the  svstem  will  cost  between  $100,- 
000  and  $150,000. 

The  citizens  of  Houston  Tex.,  on  July  .< 
voted  the  issuance  of  bonds  in  the  sum  of 
$500  000  for  the  construction  of  samtary 
sewers.  Also  to  the  amount  of  $750,000  for 
the   construction   of   storm   sewers. 

Utah. 

City  Engineer  H.  J.  Craven  of  Ogden,  Utah, 
is  preparing  plans  for  the  building  of  a  sewer 
through  District  No.  113.  The  district  in- 
cludes Childs  Ave.,  between  28th  and  20th 
Sts  •  Porter  Ave.,  between  30th  and  31st  ^ts., 
and '30th  St.,  between  Porter  and  Washington 

'  'commissioner  of  Public'  Works  D.  C, 
Coates  of  Spokane,  Wash.,  has  filed  with  the 
Citv    Council    plans    for    municipal    improve- 


ments, the  estimated  cost  of  which  totals  close 
to  $27,000.  The  improvements  are :  Building 
5th  ward  sewer  No.  18,  in  the  alley  between 
Dakota  and  Cincinnati  Sts.,  from  Jackson  to 
Montgomery  Ave. ;  in  alley  between  Cincin- 
nati and  Hamilton  Sts.,  from  Marietta  to 
Montgomery  Ave.,  and  in  the  alley  between 
Hamilton  and  Nevada  Sts.,  from  Carlyle  Ave. 
to  the  S.  F.  &  N.  Ry.,  estimated  to  cost  $19,- 
200.  Building  sewer  in  the  alley  between  Ne- 
vada and  Columbus  Sts.,  between  Carlyle  and 
Marietta  Avcs.,  estimated  to  cost  $7,480.  Also 
some  paving  work. 

The  City  Council  of  Blaine,  Wash.,  has  ta- 
ken up  the  question  of  constructing  a  sewer 
system  for  a  large  part  of  the  city.  A  hear- 
ing will  be  held  on  Aug.  5. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Jul- 
12  for  the  construction  of  the  15tli  Ave.,  N.  E., 
sewers  :  Clark  &  Colosurdo,  $18,904 ;  C.  Cris- 
tofaro,  $20,667;  Krogh  &  Jessen,  $17,616; 
Dahlstrom  &  Rodal,  $17,-547 ;  Geo.  M.  Walker, 
$21.884 ;  Nicola  Fiorita,  616  26th  Ave.,  Seattle, 
$16,764;  Elliott  Const.  Co.,  $20,574;  Young  & 
Uhrich,  $20,074;  Nelson  &  Carlson,  $20,540; 
Frasco  &  Coluccio,  $17,701;  Dicken  &  Right- 
mire,  $18,730;  Ferguson-Coit  Co.,  $20,146;  Er- 
ickson  Bros.,  $18,144;  Jabber  &  Mislah  Co., 
$18,603;  J.  Ruthe,  $19,998;  Haydon  &  Sons, 
$18,9-37;  J.  N.  Johnson  &  Co.,  $18,179;  J.  L. 
Ritchie,  $20,301;  International  Dredging  Co., 
$20,664. 

Following  bids  were  received  by  the  City 
Board  of  Public  Works,  Seattle,  \\'ash.,  on 
July  12  for  the  construction  of  the  19th  .\\e., 
South,  et  al.,  sewers :  Frasca  &  Coluccio,  $37,- 
602 ;  Donof  rio  &  Raimondo,  2500  Raimer  .\ve., 
Seattle,  $35,170;  Geo.  M.  Walker,  $42,519,  and 
the  International  Dredging  Co.,  $41.1-54. 

Washington. 

®G.  J.  Baillargen  has  been  awarded  the  con- 
tract by  the  City  of  Ellensburg,  \\'ash.,  J.  A. 
Crimp,  City  Clerk,  for  the  construction  of  a 
system  of  sewers  in  the  northwest  part  of  the 
city,  at  $3,361.  The  work  includes  1,036  ft.  of 
15-in.  pipe,  2,3-55  ft.  of  8-in.  pipe,  manholes, 
lamp  posts,  etc.     Bids  were  opened  July  15. 

The  City  Council  of  Colfa.x,  Wash.,  has 
rejected  all  bids  received  for  the  sewer  system 
for  North  Colfax  district  and  will  readvertise. 
John   Miller  is  City  Engineer. 

The  City  Council  of  Spokane,  Wash.,  has 
postponed  action  on  the  First  Ward  subtrunk 
sewer,  No.  23,  until  April  1,  1913.  The  esti- 
mated cost  of  the  proposed  sewer  is  $17,784. 

Wisconsin. 

4«Bids  will  be  received  until  2  p.  m..  Aug.  6, 
by  City  Clerk,  Marinette,  Wis.,  for  the  con- 
struction of  a  sewer  in  the  alley  between 
Hosmer  St.  and  Russell  St.,  from  Waldo  St. 
to  E.  Market  St. 

•{•Bids  will  be  received  until  2  p.  m.,  .Aug. 

15,  by  Board  of  Public  Works,  Janesville, 
Wis.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  sewers  in 
Districts  No.  3,  No.  4,  No.  5,  No.  14  and  No. 

16.  J.  .v.  Fathers  is  chairman  of  the  board. 
®The  City   Council  of  .^ppleton.  Wis.,  has 

let  a  contract  to  Fred  Hoffman  for  the  com- 
pletion of  the  ravine  sewer  at  $2,965.  The 
contract  calls  for  a  45-in.  concrete  sewer,  753 
ft,  long. 

The  ComptrolU'r  of  Superior.  Wis.,  will  sell 
bnnds  .-Xug.  5  to  the  amount  of  $19,000  for 
the  new  sewer  in  the  Ninth  Ward. 

Robert  Nelson  of  Racine,  Wis.,  has  sub- 
mitted the  lowest  bid  to  the  Common  Council 
of  that  city  for  the  proposed  trunk  sewer  on 
North  St.  and  Racine  .'\ve..  at  $64,160.  Other 
bidders  were  N.  F.  Reichcrt.  Racine,  and 
Johnson  &  Thompson  of  Racine.  The  speci- 
fications provide  for  the  building  of  2,()00  ft. 
of  42-in.  sewer.  4,856  ft.  of  .36-in.  sewer,  23 
manholes  and  the  protection  for  the  outlet 
at  the  lake  front.  The  contract  has  not  been 
awarded. 

The  City  Council  of  Eau  Claire,  Wis.,  has 
established  a  new  sewer  district  in  the  Tenth 
Ward  and  has  recommended  the  construction 
of   a   trunk   sewer   in   tl.at   ward,   establishing 


4^ indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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a  district  comprising  certain  portions  of  that 
ward. 

Ordinances  have  been  introduced  in  the 
City  Council  of  Milwaukee,  Wis.,  providing 
for  a  $.50,000  bond  issue  for  the  south  sewage 
district  and  a  $50,000  bond  issue  for  the  west 
sewage  district. 

The  City  Council  of  Eau  Claire,  Wis.,  has 
established   a   new   sewer  district  in   the   10th 


Ward  and  has  recommended  the  construction 
of  a  trunk  sewer  in  that  ward,  establishing  a 
sewer  district,  comprising  certain  portions  of 
the  ward  to  be  benefited. 

A  recommendation  was  recently  submitted 
to  the  City  Council  of  Fond  du  Lac,  Wis.,  to 
accept  the  plans  and  specifications  submitted 
by  the  W.  J.  Shields  Co..  Hartford  bldg.,  Chi- 
cago,  111.,    for  the   remodeling  of   the   sewage 


disposal  plant  and  to  make  that  company  the 
consulting  engineer  for  the  construction  work. 
Frank  J.  Wolff  is  Mayor. 

.  The  Board  of  Public  Works  of  Reedsburg, 
Wis.,  will  consider  objections  July  24  to  the 
plan  of  sewerage  for  the  district  bounded  as 
follows :  On  the  west  by  Pine  St.,  on  the 
north  by  8th  St.,  and  on  the  east  and  soutli 
by  the  city  limits. 


BUILDINGS.  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


California. 


•{•Uids  will  be  received  until  3  p.  m.,  Aug. 
27,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  construction 
(including  plumbing,  heating  apparatus,  gas 
piping,  electric  conduits  and  wiring,  and  light- 
ing fi.\tures)  of  a  two  story  and  b.isement 
building  of  appro.ximately  6,o()0  sq.  ft.  ground 
area ;  stucco,  faced  with  stone  and  terra  cotta 
trimming,  for  the  United  States  post  office  at 
Santa  Barbara,  Cal.,  in  accordance  with  draw- 
ings and  specitications,  copies  of  which  may  be 
obtained  from  the  custodian  of  the  site  at  Santa 
Barbara,  Cal.,  or  at  the  office  of  the  Super- 
vising Architect. 

®City  Trustees  of  Coronado.  Cal.,  have  re- 
warded a  contract  to  C.  W.  Corbaley  Co.,  Los 
Angeles,  Cal.,  for  raising  the  sea  wall.  The 
contract  price  was  $1.87  per  ton  for  rock  fill 
and  30  cts  per  cu.  yd.  tor  back  fill. 

The  City  Council  of  San  Diego,  Cal.,  has 
again  opened  bids  for  its  harbor  improvement 
work,  the  bids  received  on  June  24  being  de- 
clared illegal  because  the  invitation  for  them 
was  advertised  only  five  days  instead  of  lU 
days  as  required  by  law.  The  new  bids  were 
opened  July  1.5,  Mesmer  &  Rice,  Los  Angeles. 
at  $.347,000,  being  low  bidder  for  the  pier  and 
R.  P.  Shield.?,  San  Diego,  at  $329,789  being 
low  bidder  for  the  bulkhead.  The  North 
American  Dredging  Co.,  San  Francisco,  at 
8.39  cts.  per  cu.  yd.  was  low  bidder  on  the 
dredging. 

Plans  and  specifications  for  the  outer  harbor 
improvements  for  the  city  of  Los  Angeles, 
Cal.,  have  been  submitted  to  the  Harbor  Ad- 
visory Board.    It  is  possible  that  about  $1,000,- 

000  worth  of  contracts  on  this  work  will  be 
awarded  this  year.  Homer  Hamlin  is  Harbor 
Engineer  of  Los  .Angeles. 

District  of  Columbia. 
_  •J'Bids  will  be  received  until  11  a.  ni..  Sept. 
7,  by  Bureau  of  Yards  &  Docks,  W  Al 
Smith.  Acting  Chief,  U.  S.  Naw  Department. 
Washmgton,  D.  C,  for  the  construction  of  an 
office  budding  and  laboratory  at  the  U.  S 
Naval  Magazine. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug 
24,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  the  con- 
struction of  a  new  quay  wall,  water  front  im- 
provement. Navy  Yard,  Washington.  D.  C. 
W.  M.  Smith  is  .\cting  Secretary  of  the  Bu- 
reau. 

+Bids   will   be   received   until   10  :.30   a    m 
Aug.  6  by  Maj.  F.  C.  Boggs,  General  Purchas- 
ing    Officer     Isthmian      Canal      Commission. 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular    i22,   substation   equipment,   including 

1  ransformers.  switchboard  and  necessarv  ad- 
juncts, wood  fibre  plaster,  plaster  of  Paris 
Keenes  cement,  white  Portland  cement  and 
hair  for  plaster. 

+Bids  will  be  received  until  2:30  p.  m  Aug 
13  by  Maj  F.  C.  Boggs,  General  Purchasing 
Officer.  Isthmian  Canal  Commission  Wash- 
mgton. IJ.  C,  for  furnishing  under 'schedule 
<2I-A  untreated  piles  as  follows:  65  35  ft 
ong;  4.32,  40  ft.  long;  So,  45  ft.  long;  40  50  ft 


long,  and  8,  55  ft.  long. 

Florida. 

The  city  of  Pensacola,  Fla.,  is  considering 

iw/n'°"  "^  ^  -"unicipal  dock.     It  is  prob^ 

ab  e  that,  in  connection  with  it,  a  belt  rai  road 

will   be    required.     No   plans,   however!  have 

''-indicate: 


been  made  as  yet  for  the  construction  of  the 
railroad.  The  Commercial  Association,  Leland 
J.  Henderson,  Secretary,  Pensacola,  is  inter- 
ested. 

Georgia. 
_®J.  G.  White  &  Co.,  43  Exchange  PI.,  New 
\ork   City,   have   been   retained   as   engineers 
and  contractors  by  the  Georgia-Carolina  Pow- 
er  Company    for   the   hydro-electric   develop- 
ment at  Stevens  Creek,  on  the  Savannah  River 
about  nine  miles  northwest  of  Atlanta,  Geor- 
gia.    The  river  at  this  point  forms  the  boun- 
dary line  between   Georgia  and   South   Caro- 
lina and  is  about  2,700  ft.  wide.    The  Charles- 
ton &  Western  Carolina  Ry.  passes  within  3.7 
miles  of  the  dam  site  and  a  spur  connection 
will  be  made  at  a  point  about  six  miles  from 
.A.ugusta.     The   power    house   will    be   at   the 
Georgia  end  of  the  dam,  and  for  the  ultimate 
installment    its    length    will    be   about   3G0    ft. 
The  length  of  the  dam  will  be  2,300  ft.,  the 
spillway  section  of  which  will  be  about  2,000 
ft.  long.    A  lock  about  30  ft.  by  150  ft.  in  the 
clear  will  be  constructed   for  pole  boat  navi- 
gation.    In  the  overflow   section  of  the  dam 
adjacent  to  the  power  line  will  be  five  waste 
gates  about  8  feet  square.    The  average  height 
of  the  dam  will  be  34  ft.    Flash  boards  3  or 
4   ft.  high  are  to  be  provided.     The  ultimate 
installation   will   be    18,000   k.w.   in   ten    main 
units,  with   two  200-k.w.   water  wheel   driven 
exciter   units   and   one   200-k.w.   motor-driven 
exciter.     The   average   head   will   be  27.3    ft., 
with  extremes  of  16  and  32   ft.    The  present 
installment  will  include  five  main  and  two  ex- 
citer units.     Transmission  lines   will   be   con- 
structed to  Augusta,  Ga.,  10  miles,  and  from 
Augusta  to  Graniteville,  S.  C,  17  miles,  mak- 
ing a  total  of  27  miles,  to  be  operated  at  33.- 
000  volts.     The  generation  voltage  will  be  2^- 
300.     This   work   will   be   completed   early   in 
1914  and  the  cost  will  be  about  $2,500,000. 

Illinois. 

•FBids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago  111 
until  11  a.  m.,  August  8,  for  furnishing  and 
delivering  approximatelv  4,000  bbls  natural 
cement,  according  to  specifications  on  file  at 
lus  office  delivery  to  be  made  as  follows: 
AnTJf  "*  ■^'  •^''"^  ^'■'^-  =»"d  Wabansia  Ave., 
ftalt^'  P'P^  ^'"""^  ^'  2354  S.  Ashland  Ave. 
A  ^t  '..P/P^  ^'"^  C.,  49th   PI  and  Union 

.Ave.,  300  bbls^;  pipe  yard  E,  104th  St.  and 
S  ewart  Ave..  300  bbls.;  tunnel  shaft,  Delevan 
PI.  and  La  Fayette  Ct..  1,000  bbls 
^Bids  will  be  received  bv  L.  E.  McGann 
Commissioner  of  Public  Works,  Chicago  III 
until  11  a  m.,  August  18  for  furnishing  the 
services  of  a  complete  pile  driving  outfit  and 
crew  and  the  material  necessarv  to  erect  a 
boring  p  atform  in  Lake  Michigan  and  for  use 
ot  a  deck  scow  as  shown  on  plans  and  speci- 
fications. SH^>-' 


Iowa. 

•H^ids  will  be  received  until  3  p.  m..  Aug  12 
by   Oscar   Wenderoth,    Supervising  Architect' 

Ireasury  Department,  Washington;  D  C  for 
repairs  to  woodwork,  etc.,  at  the  U.  S  Pos[ 
Office  at  Des  Moines,  la.,  in  accordance  wjth 

he  specification,  copies  of  which  mav  be  ob- 
^ined  from  the  Custodian  of  the  bu  Ming  at 
Oes  Moines,  la.,  or  at  the  discretion  of  the 
Supervising  Architect.  ^ 

sitr^'^'^TV  "^"^'^  '•"'  ''«'="  started  m,  the 
site    of      hydro-electric    development    of      [he 

■-crk  no-.-  cr-n  far  bids.    ® indicates  p  --'-.-, 


Northern  Iowa  Power  Co.  just  north  of  Fort 
Dodge.  .\  30  ft.  dam  will  be  erected  and 
about  $500,000  expended  on  the  development. 
James  Stewart  &  Co.,  .343  S.  Dearborn  St., 
Chicago,  111.,  and  .30  Church  St.,  New  York 
City,  are  the  contractors. 

Louisiana. 

+Bids  will  be  received  until  3  p.  m.,  Aug. 
16,  by  J.  \.  Wetmore,  .Acting  Supervising  Ar- 
chitect, Treasury  Department,  Washington, 
D,  C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  and  interior  light- 
ing fixtures,  of  the  United  States  post  office  at 
Franklin,  La.  The  building  is  two  stories, 
without  a  basement.  It  has  a  ground  area  of 
approximately  3,950  sq.  ft. ;  non-fireproof  con- 
struction:  stone  and  stucco  facing;  wood  cor- 
nice and  composition  roof.  Drawings  and 
specifications  may  be  obtained  from  the  cus- 
todian of  site  at  Franklin,  La.,  or  at  the  dis- 
cretion of  the  Supervising  Architect. 


Maryland. 

•I-Bids  will  be  received  until  3  p.  ni.,  Aug. 
21.  by  J,  A.  Wetmore,  .Acting  Supervising 
Architect.  Treasury  Department,  Washington, 
D.  C,  for  the  construction  complete  (including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  interior  lighting  fix- 
tures, and  approaches),  of  the  United  States 
post  oflice  at  Frostburg,  Md.  The  building 
has  a  ground  area  of  approximatelv  8,100  sq. 
ft.  The  construction  is  non-fireproo'f  through- 
out. The  exterior  face  of  the  building  is  of 
granite  and  brick,  with  stone  trimmings  and 
cornice;  roof  is  of  tin  with  copper  gutter. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Frostburg,  Md , 
or  at  the  discretion  of  the  Supervising  Archi- 
tect. 

^Bids  will  be  received  until  noon,  Aug  6 
hy  Building  Committee,  at  the  office  of  W  P 
Beckwith,  treasurer  of  the  School  Board  of 
Dorchester  Countj-,  Cambridge,  Md  for  the 
erection  and  construction  of  the  new  high 
school  bmld.ng  at  Vienna,  Dorchester  Coun- 
ty. Md.,  including  heating  apparatus,  accord- 
ing to  plans  and  specifications  on  file  at  the 
office   of   the    Builders'    Exchange,    Baltimore, 

Michigan. 

oq*^!?'''^''"'"  \^r  '•^."'^•^d  ""til  3  p.  m.,  Aug. 
^9.  bv  Oscar  \\enderoth.  Supervising  Archi- 
tect Washington,  D.  C.  for  the  extension,  re- 
modeling, etc.  (including  plumbing,  gas  piping 
heatmg  apparatus,  electric  condui  s  and  w"f: 
mg,  interior  lighting  fixtures  and  approaches^ 
of  the  United  States  Post  OfficS  Td  Custom 
House  at  Traverse  City,  Mich,  the  work  con- 
templated  IS   the   construction   of  a   one-storv 

1907s'o  ?"V""  ;"'""'"'!  °^  approximate^^ 
1.900  sq.  ft.  ground  area;  fireproof  construc- 
tion, stone  and  brick  facing  and  thi  ro"  f  and 
certain  remodeling  and  rep::iring  of  tl  e  pr'eseni 
•^"''^■"g-  Drawings  and  specifications  may  be 
obtained  from  the  Custodian  of  site  at  Trav! 
erseC.ty,  Michigan,  or  at  the  office  of  the  Su 
pervising  Architect.  ^"^  ^^i- 

Minnesota. 

^•Bids  will^  be  received   until  2 


20,  Commissioner    of    Fisheries.    Department 


P    m.,  Aug. 
of  G^merceand  Labc^rWaSn^lT^' 

HomSM^^S^i^^^sLS^^--'^^ 
let  r;-— 1- 
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Surveys  have  been  made  of  the  Pike  Rapids 
dam  site  four  miles  south  of  Little  Falls.  The 
site  is  owned  by  Frank  H.  Parsons  of  New 
York  City,  President  of  the  Little  Falls  Power 
Co.,  of  Little  Falls.  It  is  believed  that  an- 
other dam  will  be  constructed  at  the  Pike 
Rapids  site. 

Nebraska. 

^Bids  will  be  received  until  3'  p.  m..  Aug. 
28,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  construction 
of  new  footings,  miscellaneous  repairs,  etc., 
at  the  U.  S.  Post  Office  at  Plattsmouth,  Nebr., 
in  accordance  with  drawings  and  specification, 
copies  of  which  may  be  obtained  from  his 
office,  or  from  the  Custodian,  U.  S.  Post  Oftice, 
Plattsmouth,  Nebr. 

®The  Alamo  Engine  &  Supply  Co.,  Omaha, 
Neb.,  has  been  awarded  the  contract  at  $G,033 
for  building  a  new  electric  light  plant  at  El- 
wood,    Neb. 

New  Jersey. 

^Bids  will  be  received  until  noon,  Aug.  2, 
"by  D.  P.  Smith,  Commissioner,  Freehold.  N.  J., 
for  the  furnishing  of  all  labor,  tools  and  mate- 
rials for  the  reconstruction  of  the  earthen  dam 
and  reinforced  concrete  spilUvay  across  the 
McGillard  Brook,  forming  Lake  Top.-.nemus. 
near  Freehold.  New  Jersey.  Plans,  specifica- 
tions, and  all  information  can  be  obtained  at 
the  office  of  Mr.  W.  B.  Duryee,  38  South 
street.  Freehold,  New  Jersey,  or  at  the  office 
of  H.  M.  Herbert  and  William  H.  Boardman, 
Engineers,  426  Walnut  street.  Philadelphia.  A 
certified  check  drawn  to  the  order  of  The 
Board  of  Commissioners  of  the  Town  of  Free- 
:TioId,  New  Jersey,  in  the  sum  of  $500,  must 
.accompany  each  proposal. 

New  York. 

•|«Bids  will  be  received  until  3  p,  m.,  Aug. 
30,  by  James  A.  Wetmore,  Acting  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  plumbing, 
gas  piping,  heating,  apparatus,  electric  conduits 
.and  wiring,  and  interior  lighting  fixtures  of 
the  United  States  post  office  at  North  Tona- 
wanda,  N.  Y.  The  building  to  be  two  stories 
and  basement,  of  approximately  5,730  sq.  ft. 
ground  area,  brick  faced,  with  stone  trimming 
and  slate  roof.  Copies  of  the  drawings  and 
specifications  may  be  obtained  from  the  office 
of  the  custodian  of  the  site  at  North  Tona- 
wanda,  N.  Y.,  or  at  the  discretion  of  the  Su- 
pervising Architect. 

+Bids  will  be  received  until  2  p.  m.,  Aug.  8, 
by  the  Commissioner  of  Water  Supply,  Gas 
and  Electricity,  Room  1903,  13  to  21  Park 
Row.  City  of  New  York,  for  furnishing  and 
■  erecting  fencing  in  the  Croton  watershed. 
The  time  allowed  for  completing  the  entire 
work  will  be  250  consecutive  working  days. 
The  security  required  will  be  $8,000. 

•J'Bids  will  be  received  until  10 :30  a.  m., 
Aug.  6,  by  the  Board  of  Health  of  the  city  of 


doors  for  comfort  stations  inj  Woodland  Hills, 
Edgewater,  Brookside  and/  Gordon  Parks. 
Each  bid  must  be  made  in  accordance  with 
the  plans  and  specification^  which  may  be 
obtained  at  the  office  of  t|ie  Park  Superin- 
tendent, Room  214,  City  Hall,  or  from  W.  A 
Stinchcomb,  627  B.  of  L.  E.  Bldg.  W.  H. 
Kirby   is   secretary  to  the   director. 

•J'Bids  will  be  received  until  noon,  Aug.  8, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  freight  and  sidewalk  elevators  for  the 
new  West  Side  Market  House.  Each  bid 
must  be  in  accordance  with  the  specifications 
and  plans  which  may  be  seen  at  the  office  of 
the  City  Engineer.  Room  303,  City  Hall,  or  at 
the  office  of  the  architects,  Hubbell  &  Benes, 
Citizens'  Bldg.  W.  H.  Kirby  is  secretary  to 
the  director. 

4"Bids  will  be  received  until  noon,  Aug.  9, 
by  Director  of  Public  Service,  Cleveland.  O.. 
for  copper  wire  for  the  municipal  electric 
light  plant  of  the  city.  Each  bid  must  ue 
made  in  accordance  with  the  specifications, 
which  may  be  obtained  of  the  superintendent 
of  the  Water  Department.  W.  H.  Kirby  is 
secretary  to  the  Director  of  Public  Service. 

4*Bids  will  be  received  until  noon,  Aug.  9, 
by  Director  of  Public  Service  at  the  office  of 
W.  H.  Kirby.  secretary,  Cleveland,  O.,  for 
poles  for  the  municipal  electric  light  plant. 
Each  bid  must  be  made  in  accordance  with 
the  specifications,  which  may  be  obtained  of 
the  superintendent  of  the  Water  Department. 

^Bids  will  be  received  until  noon,  Aug.  9. 
by  Secretary  W.  H.  Kirby  of  the  Director  of 
Public  Service,  Cleveland,  O.,  for  furnishing 
electric  meters  for  the  municipal  electric  light 
plant  of  the  city.  Each  bid  must  be  in  ac- 
cordance with  specifications  obtained  of  the 
superintendent  of  Water  Department. 

•|«Bids  will  be  received  until  noon,  .A.ug.  8, 
by  Director  of  Public  Safety,  109  City  Hall, 
Cleveland,  O.,  for  the  erection  of  one  water 
tube  boiler  and  one  stoker  plant  for  the  Cooley 
Farms,  Colony  Farm  Division,  Warrensville, 
Ohio.  H.  F.  Stillnian  is  secretary  of  the 
director. 

•J'Bids  will  be  received  until  Sept.  IG  by 
Board  of  Control  and  Supplv,  Albany,  N.  Y., 
for  the  construction  of  a  new  school  Duilding 
to  be  constructed  on  Bertha  St.,  in  the  Dela- 
ware Ave.  section.  $100,000  has  been  appro- 
priated for  the  work.  A.  T.  Selkirk  is  the 
architect. 

•{•Bids  will  be  received  until  noon,  Aug.  12, 
by  Director  of  Public  Safety,  H.  F.  Stillman. 
secretary,  Cleveland,  O.,  for  furnishing  and 
delivering  electric  poles  and  weather-proof 
copper  wire  for  the  Correction  Farm,  War- 
rensville, O. 

Oklahoma. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
6,  by  Oscar  Wenderoth,  Supervising  Architect, 
Washington,  D.  C,  for  the  extension,  remod- 
eling,   etc.     (including    plumbing,    gas    piping. 


New    York,    southwest   corner   of   Center  and       heating  apparatus,  electric  conduits  and  wiring. 


'Walker  Sts.,  Borough  of  Manhattan,  City  of 
New  York,  for  furnishing  all  labor  and  mate- 
rial necessary  or  required  to  install,  erect  and 
complete  sewer  lines  and  outside  tanks,  to- 
gether with  all  alterations  and  other  work  inci- 
dental thereto,  at  the  Kingston  Avenue  Hospi- 
tal, Kingston  Avenue  and  Fenimore  Street. 
Borough  of  Brooklyn.  Blank  forms  and 
plans  for  the  above  work  and  further  infor- 
mation may  be  obtained  at  the  office  of  the 
Chief  Clerk  of  the  Department  of  Health, 
southwest  corner  of  Centre  and  Walker  Sts., 
Borough  of  JSIanhattan,  City  of  New  York. 

®The  Turner  Construction  Co.,  11  Broad- 
way, New  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  two 
reinforced  concrete  buildings  as  follows  for 
the  Carborundum  Co.  at  Niagara  Falls,  N.  Y.: 
Kiln   building,   200x160,   3   stories,   and    Paper 

■  Cloth  building.  206x80,  4  stories.  C.  H.  Green- 
wood is  Engineer.  The  work  will  be  under- 
taken at  once. 

Ohio. 
•{•Bids    will    be    received    until    noon.    .-Xug. 
8,   by   Director  of   Public   Service,    Cleveland, 


lighting  fixtures  and  approaches  of  the  United 
States  Post  Office  and  Court  House  at  Guth- 
rie, Okla.  The  extension  will  be  four  stories 
.-■'^d  basement  with  a  ground  area  of  about 
-),800  sq.  ft;  fireproof  construction  except  ceil- 
ing and  roof,  brick  faced  with  stone  and 
terra  cotta  trimmings,  slate  roof.  Drawings 
:ud  specifications  may  be  obtained  from  the 
Custodian  at  Guthrie,  Okla.,  or  at  the  office  of 
Supervising  Architect. 

Pennsylvania. 

^•Bids  will  be  received  until  3  p.  m.,  Aug. 
26,  by  James  A.  Wetmore.  Acting  Supervising 
.\rchitect,  Treasury  Department.  Washington, 
b.  C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  clcc 
trie  conduits  and  wiring,  interior  li.ghtmg  fix- 
tures, and  approaches,  of  the  United  Stated 
post  office  at  Punxsutawney.  Pa.  The  build- 
ing is  of  one  storv  with  a  mezzanine  at  each 
end  and  basement  at  one  end  only,  and  has 
a  ground  area  of  approximately  5,200  sq.  ft. 
First  floor  only  fireproof,  stone  and  brick  fac- 
ing-, slag  roof.  Drawings  and  specifications 
inav  be  obtaineil  from  th'e  custodian  of  site  at 


O.,  for  slate  or  terazzo  partitions  and  interior 

^indicates  work  now  open  for  bids,    ©indicates  a  contract 


Punxsutawney,  Pa.,  or  at  the  discretion  of  the 
Supervising  Architect. 

Rhode  Island. 

^Bids  will  be  received  until  noon,  Aug.  17, 
by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  Newport. 
R.  L,  for  dredging  in  Providence  River  and 
Harbor,   R.   I. 

South  Dakota. 

•{•Bids  will  l)e  received  until  3  p.  m.,  Sept.  5, 
by  Oscar  Wenderoth,  Supervising  .Architect, 
Treasury  Department,  Washington,  D.  C.,  for 
the  construction,  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring,  interior  lighting  fixtures  and  ap- 
proaches of  the  United  States  Post  Office  at 
Rapid  City,  S.  Dak.  The  building  is  two 
stories  and  basement,  and  has  a  ground  area 
of  approximately  5,100  sq.  ft. ;  fireproof  con- 
struction except  the  roof,  granite  and  lime- 
stone facing,  and  tin  roof.  Drawings  and 
specifications  may  be  obtained  from  the  Cus- 
todian of  site  at  Rapid  City,  South  D.akota,  or 
at  the  discretion  of  the  Supervising  .Architect. 

Texas. 

•{•Bids  will  be  received  until  11  a.  in.,  Aug. 

12,  by  J.  M.  Murch,  County  Auditor,  Galves- 
ton, Tex.,  for  the  construction  of  a  new  jail 
building  on  the  site  of  the  present  one  in  Gal- 
veston County,  in  accordance  with  plans  and 
specifications  on  file.  Copies  of  specifications 
can  be  had  on  application  to  the  County 
.\uditor,  and  plans  can  be  had  from  Leo 
Desjardins,  architect.  Galveston,  and  all  ap- 
plications for  such  plans  from  outside  of  Gal- 
veston must  be  accompanied  with  a  bank  draft 
for  $10,  to  be  forfeited  to  the  architect  if 
plans  are  not  returned  on  opening  of  bids. 
.A.11  bids  must  be  made  on  forms  attached  to' 
the  specifications  and  must  be  accompanied 
with  a  certified  check  on  any  bank  in  Galves- 
ton for  the  sum  of  $1,750. 

•{•Bids   will  be   received  until  9  a.  m.,  Aug. 

13,  by  J.  J.  Welder,  Victoria,  Tex.,  for  the 
erection  and  completion  of  a  5-story  office 
building.  Each  contractor  can  figure  either 
on  the  general  contract  or  on  the  plumbing, 
wiring  and  heating  separately.  For  further 
information  and  plans  and  specifications  ap- 
ply to  the  office  of  C.  H.  Page  &  Bro..  archi- 
tects, .Austin  and  Houston,  Te.x.,  or  Hull  & 
Praeger,  associate  architects,  Victoria,  Tex. 

^•Bids  will  be  received  until  noon,  .\ug.  1, 
by  O.  P.  Woodburn,  president  of  the  School 
Board,  Houston  Heights,  Tex.,  at  the  High 
School  Bldg.,  12th  and  Yale  Sts..  Houston 
Heights,  Tex.,  for  remodeling  and  repairing 
a  2-story  and  basement  high  school  building, 
the  work  to  be  let  in  three  separate  and  dis- 
tinct parts,  as  follows :  General  work,  plumb- 
ing, sewering  and  gas  fitting  and  steam  heat- 
ing, and  all  bids  to  be  submitted  on  blank 
form  as  attached  to  the  specifications.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  president  of  the  School  Board,  also  at 
the  office  of  D.  Barker,  Mayor  of  Houston 
Heights.  Tex.  (Kiam  Bldg.,  Houston,  Tex.). 
and  at  the  office  of  the  architect. 

Wisconsin. 

4*Bids  will  be  received  until  noon,  Aug.  8. 
by  Board  of  Trustees.  Public  Museum,  Mil- 
waukee, Wis.,  for  constructing  97  exhibition 
cases  and  installing  same  in  the  museum  build- 
ing. 

Canada. 

®The  Canadian  Government  is  reported  to 
have  let  the  contract  for  the  extension  of  the 
present  pier  at  Port  Colborne,  to  provide 
additional  dockage  facilities  for  steamers  en- 
gaged in  carrying  grain,  to  M.  J.  Hogan,  at 
$21,300.  - 

The  Welland  Dredging  Co.  of  Welland, 
Out.,  recently  incorporated  with  a  capitaliza- 
tion of  $100,000  and  of  which  W.  E.  Hardi- 
son  is  president,  has  purchased  the  Old  Glory 
dredge  and  the  Pauline  Hickler  from  F.  A, 
Sullivan,  Detroit,  and  will  transfer  them  to 
the  Canadian  register.  The  company  has  se- 
cured a  Government  contract  for  work  at 
Kingsville,   tint. 

let  recently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  ifntil  Monday  noon. 


REINFORCED   CONCRETE 

SEWER. 

Sealed  bids  for  the  construction  of — 

1,370   feet   of   -IS-in.    reinforced   concrete 

sewer  on  Kimberly  Ave.  from  manliole  on 

"D"    St.    to    Hughitt    St.,    with    manholes 

and  300  feet  of  G-in.  laterals. 

400  feet  of  24-ln.  tile  sewer  on  Foster 
St.  from  the  center  of  "C"  St.  to  Mud 
Lake. 

4S0  feet  of  24-ln.  tile  sewer  on  Hughitt 
St.  from  manhole  on  Kimberly  Ave.  to 
Foster  St. 

9S0  feet  of  24-in.  tile  sewer  on  "A" 
St.  from  manhole  on  Kimberly  Ave.  to 
manhole  on   Carpenter  Ave. 

Together  with  necessary  manholes, 
catch  basins  and  650  feet  of  6-in.  laterals. 
according  to  the  plans  and  specifications 
therefor  prepared  by  the  City  Engineer 
and  now  on  file  In  the  office  of  the  City 
Cleric,  and  for  the  furnishing  of  all  labor 
and  material  necessary  therefor,  will  be 
received  by  the  Board  of  Public  Works 
of  the  City  of  Iron  Mountain,  Mich.,  up 
to  the  third  day  of  August  next  at  9  a.  m. 
All  bids  on  concrete  sewer  must  in- 
clude a  bid  by  the  foot  for  an  extension 
at  the  north  end  not  exceeding  330  feet 
in  length,  together  with  130  feet  of  6-in. 
laterals  and  two  manholes  and  must  be 
accompanied  by  a  certified  cheek  for  $400. 
and  bidders  must  furnish  specifications 
and  drawings  showing  kind  of  pipe  to  be 
used. 

Bids  on  the  tile  sewer  must  include  all 
three  sewers  in  one  lump  sum  and  must 
be  accompanied  by  a  certified  check  for 
J250.00. 

All  bids  shall  be  addressed  to  City 
Clerk,  Iron  Mountain,  Mich.,  and  shall  be 
endorsed  "Concrete  Sewer  Bid"  and  "Tile 
Sewer  Bid,"  respectively. 

The  Board  reserves  the  right  to  reject 
any  and  all  bids. 

By  order  of  the  Board  of  Public  Works. 
SOL.  BEAUPARLAXT, 
City  Clerk. 
Dated  July  17.   1912. 


COUNTY  ROAD. 

Bids  will  be  received  by  the  Court  of 
County  Commissioners,  Perry  Count.v,  at 
the  Court  House  at  Marlon,  Ala.,  until  2 
o'clock  p.  m.,  August  12,  1912.  for  clearing 
and  grubbing,  grading,  draining  and  sur- 
facing with  gravel  approximately  four 
and  one-half  miles  of  the  Unlontown  end 
of    the    .Marlon-Cnlontown    Road 

Certified  check  for  JdOO  In  a  separate 
envelope  required  with  each  bid. 

The  right  Is  reserved  to  reject  any  and 
all   bids. 

Profiles  and  specifications  are  on  file 
In  the  office  of  the  Judge  of  Probate, 
Marlon,  Ala.,  and  office  of  the  Engineer 
at   Marlon,   Ala. 

GEO.   C.    SCALES. 
County  Highway  Engineer. 


a^ng^??<;^m^  ^'."a%J,7s  'i^E.k 
&"r^nS"CpLri?Tm'°^on''''i'-. ""?"?-  -' 


DRAINAGE. 

North  Yakima,  Wash. 
Sealed  proposals  will  be  received  until 
August  15,  1912.  for  the  construction  of 
about  seven  (7)  miles  of  drainage  district 
and  about  four  (4)  miles  of  concrete  or 
vitrified  clay  tile  drains.  Estimated  ex- 
cavation l.iO.OOO  cu.  yds."  Tile  from  ID-in. 
to  20-in.  diameter.  Plans  and  specifica- 
tions will  be  mailed  on  receipt  of  deposit 
of  $10.00,  which  will  be  returned  upon  the 
return   of  plans  and  specifications. 

E.  A.  MORITZ, 
Engineer. 
Drainage  District  No.  11. 
Yakima  County,  Wash. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. 
Washington.  D.  C,  July  12,  1912.  Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice, National  Bank  of  Montana  building, 
Helena,  Mont.,  until  2  o'clock  p.  m.,  Aug- 
ust S.  1912,  for  furnishing  steel  headgates 
and  accessories  for  canals  and  laterals  in 
the  Northern  Division.  For  particulars 
address  the  U.  S.  Reclamation  Service. 
Helena,  Mont.,  or  Washington,  D,  C.  A. 
P.    DAVIS,    Acting  Director. 


DEPARTMENT  OF  THE  INTERIOR 
UNITED         STATES  RECLAMATION 

SERVICE,  Washington,  D.  C,  July  3, 
1912.  Sealed  proposals  will  be  received 
at  the  office  of  the  United  States  Recla- 
mation Service,  Klamath  Falls.  Oregon, 
until  2  o'clock  p.  m.,  August  20.  1912,  for 
the  construction  of  laterals  to  be  located 
from  ten  to  twenty  miles  southeast  of 
Klamath  Falls,  Oregon.  The  work  in- 
volves the  excavation  of  about  300,000  cu- 
bic yards  of  earth. 

For  particulars  address  the  U.  S  Rec- 
lamation Service,  Klamath  Falls  Oregon 
or  Washington,  D.   C. 

F.  H.  Newell,  Director. 


EARTHWORK. 

Sealed  bids  for  construction  of  35  miles 
of  hiKhway  will  be  received  by  the  Coun- 
ty Auditor  at  Plankinton,  S.  D.,  until  3 
o'clock    p.    m.,    Aug.    15.    1912 

Certified  check  equal  to  lo' per  cent  of 
the  bid  must  accompany  each  proposal 

Payments  will  be  made  in  cash  on 
monthly  estimates. 

Bids  will  be  received  on  anv  or  all  of 
the  sections  into  which  the  work  is 
divided. 

Plans  and  specifications  may  be  seen 
at  the  office  of  the  County  Auditor  in 
Plankinton  or  at  the  offices  of  the  Dakota 
Engineering  Co.,  in  Mitchell,  s  D  or 
may  be  obtained  of  the  latter  firm  upon 
payment  of  JS.OO  to  cover  costs. 


polSf  f^?  S^e§i'4^°„?•^41,^„"?,^-e^,7ro- 
?)-eP.??t;l,U?,'^^';.;:!.t;J„^^NSvigg'i'^„,•^?,- 
o'clock  a.  m.  A uKust  l"»'  Vnio^'  "I"^"  *^ 
;ind  there  pubHcyro'pen'ed,"f<;r  construe" 
Hon  of  a  concrete  sediment  b-i^in«"; 
connections  thereto,  at  Vhe  u  s  N-fv"., 
Training  Station,  Great  L.-ikp^    in     ^'^^^^ 


BRICK   PAVEMENT. 

Sealed  bids  will  be  received  for  im- 
provement of  Court  Street  Paving  Dis- 
trict in  the  City  of  Pekin,  111.,  by 
Charles  Duisdeekee.  President  of  Board 
of  Local  Improvements,  until  2  o'clock 
p.  m.,  Aug.  8.  1912,  consisting  of  about 
30,000  sq.  yds.  brick  pavement  on  a  con- 
crete foundation,  asphajt  flUler,  10,000 
cu.  yds.  excavation.  2.173  lineal  feet  con- 
crete curb,  5,200  lineal  feet  curb  reset, 
550  feet  concrete  protection  curb. 
Plans  and  specifications  furnished  by 
the    City    Engineer. 

JOHN    R.    SEIBERT, 
City   Engineer. 


24.5     MILES     SAND-CLAY    ROAD 
IMPROVEMENT. 

Sealed  proposals  will  be  received  by  the 
Road  Commissioners  of  District  Three, 
Noxubee  County.  Mississippi,  at  their  of- 
fice in  the  Court  House  at  Macon,  Miss., 
until  2  p.  m.  of  August  7,  1912,  for  the 
building  of  approximately  21.5  miles  of 
sand-clay  road  in  said  District  Three  and 
then  and  there  publicly  opened.  The  work 
will  include  approximately  38,000  yards  of 
earth  excavation  and  the  hauling,  placing 
and  spreading  of  the  sand-clay  required 
for  surfacing  these  roads.  Each  proposal 
shall  be  accompanied  by  a  certified  check 
for  three  (3)  per  cent  of  the  total  amount 
of  the  bid.  The  Commissioners  reserve 
the  right  to  reject  any  and  all  bids.  Plans 
and  specifications  may  be  seen  at  the  of- 
fice of  the  Commissioners  at  Macon, 
Miss.,  and  at  the  office  of  the  engineers 
at  923  Woodward  BIdg.,  Birmingham,  Ala. 
N.  SCALES, 
L.  F.  HOLBERG, 
S.  M.  THOMAS, 

Commissioners. 
WHEELOCK  ENG'G  CO..  INC., 

Woodward  Bldg.,  Birmingham,  Ala. 


TREASUR-r  DEPARTMENT,  Oflfice  of 
the  Supervising  Architect.  Washington, 
DC  July  22  1912.  Sealed  proposals 
w.ill  be  received  in  this  ofTice  until  3 
o  clock  p.  m.,  on  the  3th  day  of  Sep- 
tember, 1912.  and  then  opened,  for  the 
construction  (including  plumbing?  iis 
d  ni^^'s.i'f'"'"^  apparatus,  electric  cSn- 
duits  and  wiring,  interior  lighting  fix- 
tures   and    approaches)    of      the      United 

Dako1a^°%h°'"r  f/  ^''P'^  City,  Soufh 
Dakota.  The  building  s  two  stories 
and  basement,  and  has  a  groSnd  arel 
of  approximately  5.100  square  feet-  fire^ 
proof  construction  except  thi  roof 
granite  and  limestone  facing  and  ti^A 
roof.  Drawings  and  specmcations  ma? 
be  obtained  from  the  Custodian  of  ^ite 
^'  Rapid  City,  South  Dakota?  o"  at  this 
f^'^^'^l-''}'^  discretion  of  the  Super%'is? 
mg  Architect.  OSCAR  WENDEROTH 
Supervising    Architect  '■--^i-'J^KUiH. 


TREASUR-T    DEPARTMENT     Office    of 
D.^C.^?u!n7"f91o^l'^s'i'a^^','     ^^--"ng'toS' 

s?#sam— s?"S.^ 

t'oX^n^,  ^°.-S*^£f^{4?r''o  "Yhe^^cS^: 

Xe^^atthedS^lti^the^^-?^^ 

OSCAR  WENDEROTH, 
supervising  Architect. 
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A  New  Method  of  Regulating  Wages 

On    the    Philadelphia    Street    Car 

System,    and    Its    Application 

to    Railways    in    General. 

A  year  ago  the  Philadelphia  Rapid  Transit 
Co.  adopted  a  new  method  of  paying  its  con- 
ductors and  motormen.  In  brief,  the  plan 
consisted  in  setting  aside  a  wage  fund  amount- 
ing to  22  per  cent  of  the  gross  receipts  from 
passenger  transportation  from  which  fund  the 
"platform  men"  were  to  be  paid.  .At  the  time 
this  scheme  of  payment  was  introduced  these 
men  averaged  23  cts.  an  hour,  and  at  the  end 
of  a  year  the  gross  receipts  had  increased  tn 
such  an  e.xtent  that  the  men  averaged  25  cts. 
an  hour — a  gain  of  near  10  per  cent. 

This  income  wage  fund  plan  merits  the  earn- 
est study  of  all  railway  companies,  whether 
urban  or  interurban,  steam  or  electric.  Let  us 
consider  some  of  its  merits. 

In  the  first  place,  the  plan  gives  a  large 
body  of  employees  a  direct  interest  in  the  pros- 
perity of  the  company.  It  is  true  that  they 
should  feel  such  an  interest  even  under  the 
ordinary  wage  system,  but  it  is  a  fact  that  they 
do  not.  There  is  too  remote  a  connection  be- 
tween a  seemingly  fixed  daily  wage  of  the 
employee  and  the  prosperity  of  the  employer. 
Statistics  clearly  show  that  wages  rise  or  fall 
accordingly  as  the  profits  of  employers  rise  or 
fall,  but  employees  do  not  often  study  statis- 
tics. Workmen  are  commonly  led  to  believe 
that  profits  are  a  sort  of  ill  gotten  tribute,  and 
that  the  smaller  the  profit  the  greater  will  be 
the  wage.  No  reasoning  could  be  more  false, 
but  it  is  plausible  enough  to  receive  the  en- 
dorsement not  only  of  individual  workmen  but 
of  some  political  parties  like  the  socialists. 

On  the  other  hand,  if  certain  of  the  em- 
ployees are  assured  of  a  wage  that  is  based  on 
a  given  percentage  of  the  gross  income,  there 
'is  forced  upon  their  attention  the  mutual  in- 
terest of  themselves  and  the  company  they 
lerve.  This  can  never  fail  to  result  in  better 
service  rendered  by  the  emnloyees,  and  it  can 
rarely  fail  to  increase  the  income  of  all  con- 
cerned. 


In  the  case  of  a  street  railway  there  are  sev- 
eral ways  in  which  the  car  emplovres  can  in- 
crease the  gross  income  of  the  company,  some 
of  which  are  as  follows  : 

1.  By  always  stopping  to  take  on  a  pas- 
senger. 

2.  By  courtesy  to  passengers. 

3.  By  alertness  and  honesty  in  collecting 
fares. 

4.  By  willingness  to  give  service  during 
rush  hours  and  on  special  occasions,  regard- 
less of  some  personal  inconveniences. 

In  addition  to  such  aids  in  adding  to  gross 
income,  the  carmen  can  frequently  be  of  great 
assistance  in  preventing  unjust  exactions  on 
the  part  of  an  ill  informed  public.  Thus,  there 
is  scarcely  a  city  where  "strap  hanging  ordi- 
nances" are  not  frequently  proposed  and  oc- 
casionally passed.  The  effect  of  an  ordinance 
requiring  a  street  car  company  to  gi\'e  seats  to 
all  during  rush  hours  would  be  financially  dis- 
astrous. In  many  places  the  present  5  ct.  fare 
is  sufficient  to  pay  operating  expenses  and 
a  very  modest  return  on  the  actual  investment 
in  the  plant.  This  is  due  to  the  steady  increase 
in  the  average  distance  traveled  by  passengers, 
as  well  as  to  the  equally  steady  rise  in  price  of 
materials,  machinery  and  wages. 

If  all  passengers  were  given  seats  at  all 
times,  there  would  necessarily  be  more  cars 
and  more  car  men  in  service.  This  would  in- 
crease the  number  of  employees  to  l>e  paid  out 
of  the  wage  fund,  but  it  woiild  not  increase 
the  wage  fund.  Hence,  if  the  Philadelphia 
wage  fund  plan  were  in  operation,  a  "strap 
hanging  ordinance"  would  be  as  objectionable 
to  the  employees  as  to  the  company  itself. 

A  few  years  ago  tlie  Philadelphia  Rapid 
Transit  Co.  abolished  the  sale  of  six  tickets  for 
25  cts.  This  action  was  roundly  condemned 
by  the  public.  Whethe.  the  action  was  justified 
or  not  in  this  particular  case  we  can  not  say. 
but  it  is  evident  that  it  is  now  in  the  interest 
of  the  employees  whose  wages  are  a  function 
of  the  gross  income. 

Where  average  wages  arc  determined  by 
dividing  a  wage  fund  by  the  number  of  em- 
ployees it  becomes  a  matter  of  great  inipor- 
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tance  to  the  employees  to  keep  down  their 
own  number.  Hence  the  wage  fund  plan  makes 
employees  anxious  to  work  at  such  times  and 
in  such  a  way  as  to  facilitate  the  operation  of 
the  plant  to  its  capacity  with  as  few  men  as 
possible.  This  is  true  economics,  and,  in  the 
long  run,  it  is  the  sort  of  economics  that  spells 
higher  incomes  for  all  workmen  as  well  as 
for  their  employers. 

Enginemen  on  52  eastern  railways  have  de- 
manded a  substantial  increase  in  wages,  and 
the  demand  is  now  being  considered  by  a  board 
of  arbitration.  Would  not  a  satisfactory  award 
consist  in  the  application  of  the  Philadelphia 
wage  fund  plan  ?  Gross  receipts  of  the  rail- 
ways are  rising  and  will  doubtless  continue  to 
rise  rapidly  now  that  the  country  is  recovering 
from  the  financial  depression.  This  would  in- 
cur an  increase  of  trainmen's  wages  ■  were  a 
wage  fund  created  as  in  the  case  of  the  Phila- 
delphia Rapid  Transit  Co. 

The  ultimate  effect  of  such  a  wa.ee  fund  for 
steam  railway  trainmen  would  be  to  enlist  their 
effort^  to  move  trains  as  expeditiously  as  pos- 
sible, and  with  as  small  a  crew  as  could  handle 
the  trains  safely.  Trainmen  would  cease  in- 
troducing "full  crew  bills"  in  state  legislatures. 
More  important  than  this  would  be  the  desire 
of  trainmen  to  cover  a  greater  mileage  daily, 
for  this  would  enable  the  present  force  of 
trainmen  to  handle  much  of  the  increasing 
traffic,  and  thus  secure  their  share  of  the 
added  income. 

The  public  regulation  of  railway  rates  seems 
to  carry  with  it  also  the  regulation  of  wages 
paid  to  railway  employees.  If  so.  it  is  not 
unlikely  that  public  service  commissions  will 
ultimately  require  railways  to  apply  the  wage 
fund  plan  along  the  same  general  lines  that  is 
proving  so  successful  in  the  Philadelphia  street 
railways. 


It  is  said  that  the  importation  of  cement 
into  Bulgaria  has  practically  doubled  dur- 
ing the  past  ten  j-ears,  and  that  it  is  now 
increasing  owing  to  building  activity.  At 
present  the  consumption  is  stated  at  about 
i.rOOfl  tons   iicr   vrar. 
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Horace  Ebenezer  Horton. 

Horace  Ebenezer  Horton,  who  died  on  July 
29  at   his  home   in   Chicago,   was  one   of  the 
pioneer   bridge    engineers   of   America.      This 
statement  is  given  prominence  here  because  for 
many  years  Mr.  Horton  had  so  closely  identi- 
fied himself  with  the  Chicago  Bridge  &  Iron 
Co.,   of  which   he   was  the  owner,   that   very 
few   who   transacted   business   with   him,   and 
indeed,   not   many   of   his   brother   engineers, 
knew  of  his  accomplishments   in   his   profes- 
sion.    To  those  who  knew  the 
man    best    Horace    E.    Horton 
stood  first  as  an  engineer,  and 
it  is  as  an  engineer  of  fine  in- 
tellect,   sound    accomplishment 
and   pleasing   personality    that 
he  will  be  remembered  by  his 
engineer  friends. 

Horace  E.  Horton  was  born 
in  the  little  village  of  Norway, 
Herkimer  county.   New  York, 
on  Dec.  20,  1843.    His  parents 
were    of    Puritan    stock.      His 
father's  people  for  many  gen- 
erations   had    lived    on     Long 
Island,  while  his  mother's  peo- 
ple were  natives  of  Connecti- 
cut.   The  parents  of  Mr.  Hor- 
ton moved  to  Rochester,  Minn., 
when    the    son    was    13    years 
old,  and  here  the  boy  attended 
the  town  schools  until  he  was 
sent  east  to  finish  his  schooling 
at  the  old   Fairfield   Seminary 
in  Herkimer  county,  an  insti- 
tution  which   only   within    the 
last  ten  years  has  ceased  to  ex- 
ist.   Whatever  schooling  in  en- 
gineering    was     had    by    the 
young  man  he  must  have  ob- 
tained in  the  old  seminary  and 
it  must  have  been  small  in  the 
light  of  our  modern  scientific 
school  courses.    .\t  best,  how- 
ever, without  a  great  measure 
of  native     engineering    talent. 
the   young   Horton    could   not 
have  undertaken  and  succeed- 
ed in   his   first  work  of   engi- 
neering construction.   This  was 
a   wooden  arch  bridge  of  186 
ft.  span  and  60  ft.  above  water 
designed    and    constructed    in 
1866  at  Oronoco,  Minn.     This 
was   a   considerable     accomplishment     ;kt    the 
time  for  a  young  man  of  23  without  previous 
experience  and  with  no  outside  aid.     There  is 
this  too  to  be  added,  that  the  Oronoco  arch 
was   an   efficient   design   in  the  light   of   our 
more  advanced  knowledge  of  bridge  construc- 
tion. 

Mr.  Horton's  success  with  his  first  venture  in 
bridge  construction  naturally  escouraged  him 
to  follow  up  this  line  of  work.  The  field  was 
a  promising  one ;  the  new  country  was  being 
rapidly  opened  up  by  roads,  and  bridges  were 
needed.  Mr.  Horton  threw  himself  energet- 
ically into  his  work  and  soon  beconif  known 
not  only  for  his  practical  success  as  a  bridge 
builder,  but  for  his  inventiveness  in  develop- 
ing special  designs  to  suit  varying  conditions. 
Though  his  first  bridges  were  nf  .vf  id,  Mr. 
Horton  was  early  in  tli'e  field  with  combina- 
tion bridges  having  timber  compression  mem- 
bers  and   iron  tension   members,   and   he   de- 


signed and  built  a  number  of  these  structures 
in  the  North  Central  States.  This  alertness 
to  progress  in  his  specialty  of  bridge  work 
was  equally  evident  in  Mr.  Horton's  practice 
when  iron  began  to  be  used  in  place  of  wood 
for  bridge  construction.  He  was  one  of  the 
first  bridge  builders  to  construct  the  camel- 
back  type  of  fixed  truss  in  iron  and  to  adopt 
the  cantilever  type  truss.  Indeed,  an  engineer 
long  associated  with  him  states  that  the  files  of 
designs    in    Mr.    Horton's    oftice   constitute    a 


veritable  history  of  the  development  of  bridge 
building  during  the  last  two  score  years.  Ik 
the  field  of  modern  bridge  construction  Mr. 
Horton  has  to  his  credit  sijifih  notable  struc- 
tures as  the  Mississippi  River  bridges  at 
Winona,  Minn.,  and  between  Fulton,  111.,  and 
Lyons,  HI.,  and  the  eight-track  bascule  bridge 
built  across  the  Chicago  Drainage  Canal. 

In  1889  Mr.  Horton  came  to  Chicago  and 
with  Mr.  George  H.  Wheelock  organized  the 
Chicago  Bridge  &  Iron  Co.  This  step  was 
taken  to  provide  means  of  his  own  for  the 
manufacture  of  the  material  used  in  his  busi- 
ness as  bridge  contractor.  Previously  lie  had 
confined  his  work  to  constructi<in  proper.  Witli 
a  plant  for  manufacturing  stniciur.;!  iron  work 
at  his  command  Mr.  Horton  besan  to  extend 
his  field  of  work  and  par':!:u!ai!y  (o  develop 
the  construction  of  metal  '.v-iter  lan'-cs  and 
towers.  In  1894  he  brought  ijv,t  ihe  now  well 
known   Chicago   Bridge  &   Iron    Co.'s   hemis- 


pherical bottom  steel  tank  for  water  towers. 
This  design  of  tank  was  a  long  step  in  the 
dcA-elopment  of  the  steel  tank  into  a  commer- 
cial possibility.  It  is  told  by  his  associates 
that  Mr.  Horton  worked  out  the  essentials 
of  the  new  design  in  less  than  half  an  hour. 
These  were  the  supporting  column  connection 
on  the  side  of  the  tank  and  the  making  of 
the  tank  bottom  a  hemisphere  instead  of  a 
segment  of  a  sphere.  Except  in  details,  no 
change  in  Mr.  Horton's  original  designs  have 
been  found  necessary  during 
the  18  years  that  these  tanks 
have  been  manufactured.  One 
of  these  tanks,  it  may  be  noted 
here,  that  at  Louisville,  Ky., 
has  a  capacity  of  1,200,000  gals, 
and  is  the  largest  elevated  wa- 
ter tank  in  the  world. 

In  1897  the  plant  of  the  Chi- 
cago Bridge  &  Iron.  Co.  was 
burned,  and  before  it  was  re- 
built Mr.  Horton  bought  out 
his  associates  in  the  business 
and  changed  the  name  to  the 
Chicago  Bridge  &  Iron  Works. 
In  1909  Mr.  Horton  establish- 
ed another  plant  at  Greenville, 
Pa.,  where  his  son  Hiram  T. 
Horton  is  located. 

Mr.  Horton  was  in  his  early 
days  an  architect  of  consider- 
able ability  and  in  late  years  oc- 
;asionaIly  designed  residences 
for  his  friends.  Of  his  com- 
mercial work  mention  may  be 
made  of  the  Hospital  for  the 
Insane  at  Rochester,  Minn., 
and  many  public  school  build- 
ings. He  was  a  contributor  to 
technical  literature,  especially 
to  the  "Journal"  of  the  West- 
ern Society  of  Engineers,  of 
which  he  was  one  of  the  old- 
est members,  and  in  1895,  the 
President.  Among  his  more 
notable  papers  are :  "The 
Wrought  Iron  Compression 
Member  for  Bridge  Trusses" 
and  "Water  Storage  in  Elevat- 
ed Tanks  and  Standpipes." 

Mr.   Horton  was  a   member 
of  the  Union  League  Club  of 
Chicago,  the  New  England  So- 
ciety,  the   Chicago   Engineers' 
Club,  the  Western  Society  of  Engineers  and 
the  .American  Society  of  Civil  Engineers.    He 
is  .survived  by  his  wife  and  five  children. 


Illuminating  Engineering  Society  Meeting. 

— The  sixth  annual  convention  of  the  Illum- 
inating Engineering  Society  will  be  held  at  the 
Hotel  Clifton,  Niagara  Falls,  Ontario,  on  Sept. 
16-19.  1912.  The  program,  announcing  the 
titles  of  20  papers  to  be  presented  before  the 
Society,  is  out.  Preston  S.  Millar,  29  W.  39th 
St..  New  York  City,  is  General  Secretary. 


New  Reservoir  in  Yokohoma. — The  con- 
struction of  the  new  reservoir  for  Yoko- 
homa, Japan,  was  begun  on  June  12.  The 
reservoir  is  to  have  a  capacity  of  9,216,500 
gallons. 


The  last  crib  forming  the  upper  side  of 
the  cofferdam  for  buildins;  the  dam  across 
the  Mississippi  at  Keokuk,  ^vas  placed  in 
position  on  July  24. 
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Standard    Bench    Mark    Construction 
for  the  City  of  Edmonton,  Alberta. 

Contributed  by  C.   C.   Sutherland,   Roadways 
Department,    Edmonton.    Alberta. 

The  first  bench  mark  in  the  city  of  Edmon- 
ton was  chosen  on  top  of  a  stone  ledge  of  the 
Bank  of  Nova  Scotia.  From  this  ledge,  levels 
were  carried  out  and  otiier  bench  marks  es- 
tablished, generally  on  the  rim  of  manhole 
covers  or  on  nails  in  electric  light  or  telephone 
poles.  With  the  improvement  of  streets,  the 
manhole  covers  were  adjusted   and  the   poles 


r/ve  &  Covrii 


1. — Standard    Bench    Mark    with    Wood 
Guard    Box. 


removed,  so  that  it  soon  became  necessary 
to  put  in  some  permanent  bench  mark  system. 

In  1908  a  number  of  brass  bolts,  turned  up 
at  one  end,  were  placed  in  public  buildings 
throughout  the  business  section  of  the  city. 
The  cost  of  the  brass  bolts  was  $1.25  each 
and  when  established  made  bench  marks  cost- 
ing appro.ximately  $3.25  each. 

It  was  intended,  that  as  a  district  developed, 
a  complete  system  of  bench  marks  would  be 
installed  in  this  way,  but  for  some  reason, 
the  heavy  buildings  in  the  city  do  not  stand 
well  on  this  soil  and  hence  do  not  make  good 
bench  mark  supports.  For  example,  we  placed 
a  bench  mark  on  the  new  Government  Post 
Office,  and  found  by  comparing  it  with  old 
established  bench  marks,  that  after  one  year 
it  had  settled  0.1  ft. 

During  the  fall  of  1909.  bench  marks  were 
placed  at  street  intersections  over  a  part  of 
the  city.  These  were  made  by  boring  a  6-in. 
hole  in  the  ground  to  a  depth  of  4  ft.  and 
refilling  with  concrete.  In  the  top  of  the  con- 
crete  was    placed   a    rounded   cast    iron   bolt. 


e  location  of  these  bench  marks  was  kept 
uniform  as  possible,  being  placed  1   ft.  off 
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main  streets,  and  6  ins,  fromlhe  property  line. 
By  this  location  the  mark  came  at  the  inside 
edge  of  the  plank  walk,  and  was  not  dis- 
turbed by  building  operations  except  in  some 
cases  where  the  grade  was  lowered.  The  cost 
when  complete  was  appro.ximately  $5.  In  dry 
well-drained  soil  the  elevations  seem  to  rc- 
rnain  constant,  but  hi  wet  places  it  is  found 
that  the  bench  marks  have  risen,  probably  due 
to  frost. 

In  view  of  these  facts  it  was  thought  ad- 
visable, in  the  spring  of  1911,  to  lay  the  basis 
for  a  complete  new  system,  .^.s  the  city  is 
crossed  and  recrossed  with  railways,  it  was 
decided  to  place  this  system  along  the  right- 
of-way  of  the  different  railways',  the  bench 
marks  being  about  one-half  mile  apart.  Upon 
the  advice  from  the  railway  engineers,  they 
were  located  2  ft.  from  the  boundary  of  the 
right-of-way,  as  the  position  least  'liable  to 
be  disturbed. 

These  bench  marks  were  made  bv  boring  an 
8-m.  hole  7  ft.  6  ins.  below  the  general  ground 
elevation  and  refilling  with  concrete.  The 
last  18  ins.  of  concrete  was  placed  in  a  piece 
of  (j-m.  cast  iron  water  pipe  which  acted  as 
a  casing  and  allowed  the  top  of  the  bench 
mark,  to  be  raised  G  ins.  out  of  the  ground. 
In  the  top  of  the  concrete  was  placed  a  square 
brass  bolt  1x1x8  ins.  and  a  brass  number 
plate  as  shown  on  Fig.  1,  The  bench  mark 
was  then  covered  with  a  wooden  box  made 
with  four  pointed  legs  that  were  driven  down 
over  it. 

In  establishing  the  levels  in  this  main  sys- 
tem, the  original  elevation  was  taken  from 
the  top  of  the  brass  bolt  in  the  corner  of  the 
Bank  of  Nova  Scotia,  this  elevation  being 
transferred  from  the  stone  ledge  above  it. 
whicli  had  been  taken  as  the  first  bench  mark 
in  the  city.  From  there,  levels  were  carried 
to  Bench  Mark  No.  1,  and  thence  around  the 
system. 

In  carrying  the  levels,  two  rods  were  used 
with  each  instrument,  and  by  cross-reading, 
two  turning  points  were  obtained  for  each 
set-up.  The  ground  was  covered  three  times, 
and  an  average  of  the  six  elevations  taken. 
The  closing  error  in  approximately  thirteen 
miles  was  0.06  ft.,  this  error  being  distributed 
proportionately  to  the  distance  from  Bench 
Mark  No.  1.  This  formed  the  outline  of  a 
rectangular  system  having  its  longest  sides 
above  two  miles  apart. 

From  this  main  system  secondary  bench 
marks  are  run  out  to  cover  the  entire  area 
within  the  city  limits. 

The  secondary  bench  marks  are  of  three 
kinds — those  used  in  undeveloped  and  outly- 
ing districts;  those  constructed  in  bonlcvaril 
or  residential  districts  and  those  constructed 
in  business  districts.  In  the  outlying  sections 
of  the  city  it  is  found  that  a  railway  spike 
driven  in  a  telegraph  or  electric  light  pole 
makes  a  good  bench  mark.  The  pole  may 
be  painted  white  underneath  the  spike  and 
the  elevation  painted  on  in  red. 

For  residential  districts  a  bench  mark  simi- 
lar to  the  main  system  is  placed  in  the  park- 
ing of  the  boulevard,  and  is  located  out  from 
the  corner  of  the  block  so  that  it  may  be 
seen  from  different  directions.  In  some  lo- 
calities it  may  be  desirable  to  use  the  cast 
iron  cover  instead  of  the  wooden  box. 

In  business  districts,  where  the  entire  area 
is  covered  with  sidewalks  or  roadway,  we  are 
locating  bench  marks  in  the  sidewalk  area,  at 
a  corner  along  a  pronerty  line,  and  3  ft.  hack 
from  the  curb  face.  The  construction  which 
is  shown  in  Fig.  2.  is  similar  to  that  used  in 
tlie  main  system,  except  that  it  is  fitted  with 
a  cast  iron  cap  that  locks  into  the  iron  casing. 
This  cao  is  brought  flush  with  the  sidewalk 
level.  By  placin?  this  bench  mark  3  ft.  back 
from  the  curb  face,  it  is  out  of  the  way  of 
telephone  or  electric  light  conduits,  and  ni.iy 
be  seen  from  four  ways  on  intersecting  streets. 


Where  posible  those  bench  marks  established 
on  buildings  which  have  had  time  to  settle 
and  those  of  the  earlier  systems  are  used  as 
secondaries. 

We  have  now  a  belt  line  of  bench  marks 
running  two  miles  apart  throughout  the  length 
of  the  city.  The  elevations,  as  shown  by  the 
closing  error,  are  nearly  perfect.  From  this 
belt  line  secondaries  arc  run  out  a  mile  on 
each  side.  This  gives  us  a  system  of  eleva- 
tions distributed  over  the  total  area  of  the 
city,  that  are  as  correct  as  it  is  possible  to 
make  them  with  an  ordinary  engineer's  level. 


The  Advantages   of  Direct   Solar   Ob- 
servations for  Determination 
of  the  Meridian. 

Although  standard  text  books  on  surveying 
give  considerable  space  to  the  use  of  the  solar 
attachments,  comparatively  little  space  is  de- 
voted to  a  study  of  the  merits  of  direct  solar 
observation  for  determining  the  meridian.  In 
a  paper  before  the  Illinois  Society  of  Engi- 
neers and  Surveyors,  published  in  the  Report 
of  the  Society  for  1912,  W.  H.  Burger  dis- 
cusses the  merits  of  this  method  and  contrasts 
its  advantages  with  those  of  other  methods. 
The  paper  follows: 

From  the  standpoint  of  the  field  engineer  it 
would  seem  that  more  information  should  be 
given  in  connection  with  the  direct  method,  as 
this  is  rapidly  replacing  that  of  the  solar. 
This  is  especially  true  in  the  mining  regions  of 
the  West.  The  theory  involved  in  handling 
the  problem  by  the  direct  method  is  not  more 
complex  than  that  by  the  solar  attachment;  if 
anything,  it  is  more  simple.  The  advantages 
to  be  gained  by  the  former  far  exceed  those 
of  the  latter.  The  computations  are  a  little 
longer,  to  be  sure,  but  they  are  simple  and  are 
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Fig.    2. — Standard    Bench     Mark    with     Cast 
Iron   Cover. 

not    beyond    the    ability    of    the    modern    sur- 
veyor. 

No  special  transit  or  special  equipment  other 
than  a  good  transit  with  a  vertical  circle  is 
needed,  unless  it  be  a  prismatic  eye-piece  with 
colored  glass,  to  make  observations  on  the 
sun  easy  and  comfortable.  The  ordinary  sur- 
veyor is  not  always  so  situated,  financially,  as 
to  possess  a  special  transit  and  a  solar  transit 
or  attachment  and,  in  most  cases,  he  has  so 
little  of  this  work  to  do  that  the  expense  of 
such  equipment  is  unwarranted.  The  use  of 
the  solar  leaves  much  to  be  desired.  It  is  ex- 
tremely difficult  to  obtain  a  check  on  the  work 
of  laying  out  a  meridian  line,  for  usually  only 
one    pointing   can    be   obtained   within    a   con- 


144 


ENGINEERING     &     CONTRACTING 


\ol.  XXXNIII.     No.  6. 


venieiit  range  of  time.  Even  if  several  obser- 
vations are  made  thcv  are  so  nearly  alike,  as 
far  as  settings  of  the  circle,  etc.,  are  con- 
cerni'd.  that  thev  practically  amount  to  but  one 
determination,  'if  any  mistake  is  made  ni  the 
setting  of  the  transit  and  solar,  a  correction 
can  be  made  only  with  extreme  difficulty. 

With  the  direct  solar  method  no  prelimi- 
narv  computations  need  be  made.  It  is  sim- 
ply a  question  of  taking  the  transit  to  the 
fie'ld,  mounting  it  and  beginning  observations. 
This  is  a  point  of  extreme  value,  especially 
when  clouds  obscure  the  sun.  Even  if  only  a 
few  moments  of  clear  observations  are  granted 
to  the  surveyor,  several  independent  measures 
are  possible.'  The  transit  does  not  need  to 
be  more  accurately  adjusted  than  when  using 
the  solar;  in  fact,  excellent  results  may  be 
obtained  even  if  the  transit  is  not  in  perfect 
adjustment,  for  the  reversals,  used  in  the  di- 
rect method,  eliminate  nearly  all  of  the  errors 
due  to  imperfect  adjustment.  In  order  to  use 
the  solar  and  obtain  good  results,  both  the 
transit  and  its  attached  solar  must  be  in  almost 
perfect  adjustment.  The  surveyor  using  the 
direct  method  is  able  to  obtain  his  observa- 
tions while  the  solar  transit  is  being  put  in 
adjustment,  thus  often  saving  a  whole  day 
in  case  of  interference  by  cloudy  weather. 
There  seems  to  be  but  little  excuse  now  for 
the  use  of  the  solar  unless  it  is  in  running 
parallels  of  latitude  in  a  timbered  country 
where  many  set-ups  have  to  be  made  on  ac- 
count of  the  short  sights  possible. 

The  method  of  determining  the  meridian  by 
direct  observations  on  the  sun  has  been 
brought  to  a  great  degree  of  perfection  by  the 
U.  S.  Coast  and  Geodetic  Survey  and  is  now 
used  in  nearly  all  of  its  work  in  connection 
with  magnetic  observations.  It  was  while  a 
member  of  this  Survey  that  the  writer  had 
much  experience  with  this  method  of  observ- 
ing for  meridian  determination. 

As  in  using  the  solar  transit  it  is  necessary 
to  have  a  fairly  accurate  value  for  the  latitude 
of  the  place  of  observation,  so  also  is  it  neces- 
sary to  know  the  latitude  in  using  the  direct 
solar  method.  For  the  greater  part  of  the 
United  States  only  approximate  values  of  the 
latitude  can  be  obtained  from  existing  maps. 
Therefore,  it  is  necessary  for  the  observer  to 
have  a  method  at  hand,  which  will  enable  him 
to  determine  his  latitude  with  the  required  de- 
gree of  accuracy.  Of  the  many  methods  avail- 
able the  most  convenient  for  the  ordinary  sur- 
veyor is  the  method  which  involves  the  meas- 
urement of  the  sun's  altitude  at  noon,  by  means 
of  the  vertical  circle. 

Here  is  another  point  in  which  the  solar 
transit  method  is  excelled  by  the  direct.  The 
latitude  must  be  known  in  advance  before  ob- 
servations can  be  commenced  with  the  solar, 
and  since  latitude  observations  can  be  made 
only  on  the  sun  at  noon  or  the  stars  at  night, 
no  morning  observations  are  available  unless 
the  latitude  is  determined  at  noon  of  the  pre- 
ceding d.ay  or  during  the  preceding  night. 
With  the  direct  method  it  is  not  necessary  to 
know  the  latitude  in  advance  of  the  observa- 
tions for  meridian  determination.  .\t  appar- 
ent noon,  when  the  sun  is  on  the  meridian. 
the  latitude  of  the  observer  is  equal  to  the 
declination  of  the  sun  plus  its  zenith  distance, 
both  taken  for  the  time  of  observation.  The 
declination  of  the  sun  is  found  from  the  dec- 
lination tables  in  the  same  way  as  for  solar 
transit  work,  and  the  zenith  distance,  by  sub- 
tracting the  sun's  measured  altitude  from  90°, 
the  altitude  being  corrected  for  refraction  and 
parallax. 

Observations  should  be  made  on  both  the 
upper  and  lower  limbs  of  the  sun  by  using  the 
horizontal  wire  of  the  transit.  The  time  of 
pointing  should  be  noted,  this  time  to  be  used 
in  computing  the  declination.  In  order  to 
eliminate  the  effect  of  errors  of  adjustment  in 
the  transit,  observations  should  be  made  with 
telescope  direct  and  inverted.  It  is  necessary 
that  observations  for  latitude?  be  made  very 
rapidly,  for  it  is  desired  to  obtained  the  eleva- 
tion of  the  sun  at  the  highest  point  of  its  path. 
The  mean  of  the  direct  and  inverted  observa- 
tions on  the  upper  and  lower  limbs  of  the 
suti  will  give  the  clev.ition  of  the  sun's  center. 
It  is  possible  to  observer  directly  on  the  cen- 


ter of  the  sun,  but  it  is  very  difficult,  for  the 
observer  has  trouble  in  iudguig  when  the  sun 
has  reached  its  maximum  height. 

The  observer  for  latitude  should  have  his 
transit  in  good  adjustment  and  mounted  ready 
for  observing  a  short  time  before  the  sun 
reaches  the  highest  point  of  its  path,  and  by 
watching  the  sun,  he  is  able  to  note  wlrai  it 
ceases  to  rise  in  elevation,  at  which  time  ob- 
servations should  be  made.  While  latitude  ob- 
servations on  the  sun  must  be  made  at  noon, 
the  observations  for  meridian  determin:ition 
may  be  made  either  in  the  morning  or  after- 
noon, but  in  order  to  eliminate  small  errors 
due  to  errors  in  latitude,  and  to  have  a  thor- 
ough check  on  the  work,  it  is  usual  to  make 
observations  in  both  the  forenoon  and  after- 
noon. 

As  the  sun  is  continually  changing  its  posi- 
tion in  azimuth  it  is  necessary  to  refer  its  po- 
sition at  the  instant  when  observations  were 
made  to  some  point  on  the  earth.  The  point, 
or  range,  mav  be  a  spire,  gable  of  building, 
pole  or  other  suitable  object,  well  defined  and 
more  than  100  vards  away,  in  order  that  not 
much  change  of  focus  is  necessary  between 
pointings  on  it  and  on  the  sun.  It  is  preferred 
that  the  mark  be  south  of  the  observer,  but 
this  is  only  a  convenience  in  observing  and 
not  a  necessity. 

The  plan  of  observing  by  the  direct  method 
is  essentially  as  follows :  Point  on  the  mark 
and  read  the  horizontal  circle ;  reverse  the  in- 
strument and  again  point  on  the  mark  and 
read.  Without  reversing  the  telescope  point 
im  the  sun,  bringing  the  horizontal  and  ver- 
tical cross-wires  tangent  to  the  sun's  disc.  At 
the  instant  when  both  cross-wires  are  tangent, 
note  the  time  by  a  watch  when  such  tangency 
occurs.  Read  the  horizontal  and  vertical  cir- 
cles. A  second  pointing  is  then  made  on  the 
sun,  using  the  same  limbs  as  before.  The  in- 
strument is  then  reversed  and  two  more  point- 
ings made,  these  being  similar  to  the  other 
two  pointings  on  the  sun.  but  the  cross-wires 
are  brought  tangent  to  the  limbs  on  the  other 
side  of  the  sun's  disc.  This  completes  a  set 
of  observations. 

If  time  permits,  the  observer  should  follow 
this  set  with  another  set,  but  with  the  order 
of  pointing  reversed,  and  bring  the  observa- 
tions to  a  close  by  two  more  pointing  on  the 
mark.  This  second  set  serves  as  a  check  on 
the  first  set  and  also  prevents  the  loss  of  ob- 
servations should  an  error  exist  in  the  first 
set. 

Throughout  the  observations  no  change  is 
made  in  the  position  of  the  circle,  unless  it  is 
found  necessary  to  relevel,  which  may  be 
done  between  the  sets.  The  lower  motion  re- 
mains clamped  and  the  final  readings  on  the 
mark  should  agree  very  closely  with  the  ini- 
tial readings.  If  much  of  a  change  is  appar- 
ent, it  shows  a  disturbance  of  the  instrument, 
in  which  case  the  observations  should  be  re- 
peated. Small  differences  may  be  due  to  an 
error  in  coUimation.  The  total  time  emploved 
in  making  the  two  sets  of  observations,  when 
clouds  do  not  interfere,  is  about  1.5  to  20  min- 
utes for  an  experienced  observer.  This  in- 
cludes 4  pointings  on  the  mark,  8  pointings 
on  the  sun.  and  8  readings  of  the  watch. 

It  is  important  to  test  the  accuracy  of  the 
observations  as  soon  as  they  have  been  com- 
pleted, in  order  that  additional  observations 
may  be  made  if  an  error  is  discovered.  This 
may  be  done  by  examining  the  pointings  on 
the  sun.  If  the  mean  of  the  first  and  fourth 
pointings  of  a  set  agrees  with  the  mean  of 
the  second  and  third  pointings  of  the  same 
set,  within  limits  to  be  determined,  it  tends  to 
prove  that  no  error  exists.  This  method  of 
checking  will  not  discover  a  constant  error, 
such  as  a  misreading  of  ten  degrees  in  all  of 
the  pointings.  Possible  errors  may  be  dis- 
covered by  comparing  the  rate  of  change  in 
the  horizontal  and  vertical  readings,  for  the 
rate  of  motion  of  the  sun  in  azimuth  and  alti- 
tude changes  very  little  during  the  \^>  to  20 
minutes  required  for  the  two  sets  of  observa- 
tions. 

The  method  of  using  the  two  cross-wires 
tangent  to  the  sun's  disc  during  observations 
IS  one  permitting  of  a  greater  accuracy  in 
pointing  than  if  the  sun's  disc  lie  bisected  ver- 


tically and  horizontally  by  the  wires,  but  at 
first  'it  mav  required  a  little  more  time  and 
seem  some'what  more  difficult,  lo  avoid  the 
necessity  of  moving  both  the  horizontal  and 
vertical'tangent  screws  in  making  the  pointings 
en  the  =un,  the  horizontal  and  vertical  circles 
should  be  clamped  so  that  both  wires  are  on 
the  sun's  disc.  Then  use  one  tang\;nt  screw  to 
brin<^  one  of  the  wires  to  tangency  and  keep 
it  thus  until  the  motion  of  the  sun  itself  brings 
the  other  wire  to  tangency. 

In  order  that  the  mean  of  the  observations 
on  the  sun  be  the  value  referred  to  its  center, 
it  is  necessary  to  point  on  opposite  limbs  of 
the  sun  in  the  two  halves  of  a  set.  If  a  mis- 
take is  made,  and  observations  are  made  on 
the  wrong  limb,  the  reading  must  be  corrected 
by  applying  the  angular  value  of  the  sun  s  diam- 
eter This  correction  is  applied  with  full  value 
to  the  altitude,  but  is  divided  by  the  cosine  of 
the  sun's  altitude  for  the  azimuth.  I  he  cor- 
rection for  refraction  is  so  uncertain  and  so 
large  near  the  horizon,  that  observations  of 
the  sun  should  be  avoided  when  its  altitude  is 
less  than  10°  or  1-5°.  Furthermore,  the  move- 
ment of  the  sun  in  altitude  when  it  is  near  the 
meridian,  is  so  slight  that  accurate  results  can- 
not be  had.  Therefore,  observations  should 
not  be  made  when  the  sun  is  less  than  about 
one  hour  distant  from  the  meridian. 

There  are  several  formulas  used  to  compute 
the  azimuth  of  the  sun  from  a  set  of  observa- 
tions. The  one  used  by  the  Coast  and  Geod- 
etic Survey  is  very  convenient  and  lends  itself 
readily  to'  logarithmic  computations.  If  the 
time  of  pointing  is  accurately  observed,  it  may 
also  be  employed  in  finding  the  correction  to 
the  observer's  time-piece.  Cot^  %  A  =  sec  S 
sec  (S-p)  sin  (S-h)  sin  (S-L).  Where  p  is 
the  polar  distance  of  the  sun,  L  is  the  lati- 
tude, h  is  the  altitude.  S  is  one-half  the  sum 
of  the  three,  and  A  is  the  desired  azimuth. 

Before  starting  the  computations,  the  means 
should  be  taken  of  the  two  mark  readings  at 
the  beginning  and  end  of  the  two  sets.  Also 
the  means  should  be  taken  in  both  sets  of  the 
four  watch  readings,  the  four  horizontal  and 
four  vertical  circle  readings.  These  means  are 
the  quantities  used  in  the  computations.  The 
tnean  watch  time  is  used  in  finding  the  declina- 
tion of  the  sun  for  the  mean  time  of  observa- 
tion of  a  set.  Rrom  this  the  polar  distonce  is 
found  by  taking  the  declination  from  90°.  The 
mean  vertical  angle  for  each  set  is  to  be  cor- 
rected for  paralla.x  and  refraction,  these  cor- 
rections being  given,  usually,  in  connection  with 
declination  tables.  It  .should  be  noted  that  the 
refraction  is  always  negative  and  is  applied  to 
the  altitude  of  the  sun,  when  using  the  direct 
solar  method,  whereas  it  is  applied,  in  the  solar 
transit,  in  such  a  manner  as  to  raise  the  line 
of  sight  of  the  solar  transit. 

The  formula  given  enables  the  surveyor  to 
compute  the  azimuth  of  the  sun,  east  or  west 
of  the  meridian.  This  azimuth  is  applied  to 
the  horizontal  circle  reading  for  the  mean  po- 
sition of  the  sun  for  the  set  of  observations, 
in  order  to  find  the  circle  reading  for  the 
meridian.  This  circle  reading  of  the  meridian 
is  applied  to  the  circle  reading  of  the  mark. 
in  order  to  obtain  the  azimuth  of  the  mark. 
WTien  the  azimuth  of  the  mark  is  known,  the 
surveyor  can  easily  find  the  azimuth  of  any 
other  line  desired.  In  all  of  the  work,  it  is 
very  convenient  to  use  the  graduations  of  the 
horizontal  circle  which  run  in  a  clock-wise 
direction,  if  the  circle  has  both  sets  of  gradua- 
tions. If  computations  are  arranged  in  the 
vertical  form,  the  results  from  each  set  may 
be  carried  on  side  by  side,  and  at  the  same 
time,  and  thus  errors  in  computations  may 
often  be  detected. 

With  care  in  observing  and  computing,  the 
results  obtained  from  two  such  sets,  as  de- 
scribed, can  usually  be  made  to  agree  within 
two  minutes  of  angle,  and  the  mean,  therefore, 
of  the  two  sets  give  a  verv  accurate  result, 
.^.s  was  stated,  however,  it  is  usual  to  make  both 
forenoon  and  afternoon  observations,  in  or- 
der to  detect  errors  which  might  otherwise 
escape  the  observer,  for  it  is  possible  to  have 
the  same  constant  error.  This  fact  applies,  al- 
so, but  to  a  greater  degree,  when  the  solar 
transit  is  used. 

It   is   believed   that   the   s„ryeyor   will   have 
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greater  confidence  in  his  determination  of  the 
inendian,  wlien  observations  are  made  by  the 
direct  method,  and  is  able  to  obtain  results  as 
accurate,  if  not  more  so,  and  in  much  less 
time  than  by  the  solar  transit  method.  At  first 
sight  it  would  seem  that  this  method  "is  very 
troublesome,  but  one  or  two  observations  act- 
ually taken  in  the  field  ought  to  convince  the 
surveyor  of  its  rapidity,  convenience  and  sim- 
plicity. If  the  method  be  given  a  fair  test,  it 
is  believed  that  the  surveyor  will  no  longer 
have  thought  or  occasion  "to  purchas'e  or  use 
the  solar  transit,  but  will  remain  satisfied  to 
use  the  direct  method  for  finding  the  me- 
ridian. 

In  the  discussion  which  followed  the  read- 
ing of  the  foregoing  paper  Prof.  L.  S.  Smith 
said :      I    confirm.    Mr.    Burger's    statement    in 


Steam-Operated    Dipper    Trip 
Steam  Shovels. 


for 


The  development  by  the  engineers  at  Pana- 
ma of  improved  dipper  trips  for  steam  shovels 
was  noted  in  our  issue  of  Nov.  29,  1911,  where 
three  different  forms  of  trips  which  had  been 
tested  out  in  actual  service  were  described. 
The  one  of  these  trips  which  was  selected  as 
best  by  the  three  experts  Iiaving  the  tests  at 
Panama  in  charge  has  now  been  put  on  the 
market  by  the  Lines  Flynn  Co.,  of  Xew  York 
City.  An  illustration  of  the  new  device  in 
workmg  position  on  the  shovel  boom  is  given 
here.  Briefly  described  the  dipper  latch  is 
opened  by  the  outward  thrust  of  the  piston  of 
a  steam  cylinder.  The  mechanism  is  fixed 
on  the  boom  of  the  shovel.    .V  drum  is  mount- 
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Section    of  West    Dike,    Port  of    Havre,    France,    Showing    Reinforced    Concrete 

Caissons. 


regard  to  the  applicability  of  the  method  of 
determining  the  meridian,  but  I  found  it  is 
not  necessary  to  have  a  prismatic  eye-piece. 
Yoii  can  get  a  good  result,  and  quite' as  con- 
veniently, if  you  take  a  piece  of  white  paper, 
in  fact  your  note  book,  hold  it  back  of  the 
eye-piece;  first  focus  the  object  glass  so  that 
the  image  of  the  sun  shows  plain  and  distinct ; 
then  focus  the  eye-piece  so  that  the  cross-wires 
look  black  and  distinct,  then  you  can  go 
through  all  the  field  observations  by  simply 
making  the  ends  of  the  sun  tangent  to  the 
black  lines,  as  they  show  on  the  white  piece  of 
paper. 


Construction  of  Dike  Wall  Using  Re- 
inforced Concrete  Caissons  at  the 
Port  of  Havre,  France. 

The  accompanying  drawing  gives  a  section 
of  the  West  Dike  constructed  at  Havre, 
France,  as  part  of  the  present  improvements 
of  that  port.  This  dike  is  1,445  m.  (4,740  ft.) 
long.  The  base  of  the  dike  consists  of  a  rock 
embankment  about  8  m.  (2(j.34  ft)  wide  at 
the  top.  On  the  top  of  this  embankment  at 
the  sea  edge  there  were  placed  blocks  weigh- 
ing 35  metric  tons.  The  caissons  were  25  m. 
(82  ft.)  long,  t]  m.  (19.68  ft.)  wide  and  5.75  m. 
(18.86  ft.)  high,  and  they  were  sunk  end  to 
end  onto  the  rock  embankment  with  intervals 
between  of  0.2  m.  (0.65  ft.).  Each  caisson 
had  one  longitudinal  partition  as  shown  and 
seven  transverse  partitions.  After  sinking  the 
compartments  on  the  sea  side  were  filled  with 
concrete  and  those  on  the  land  side  with  earth. 
The  large  blocks  mentioned  served  to  aline 
the  caissons  and  hold  them  in  place.  The  top 
portion  of  the  wall  was  constructed  on  the 
caisons  as  indicated  by  the  drawing.  The 
caissons  were  built  on  land  and  launched  and 
were  towed  to  positions  for  sinking.  We  are 
indebted  to  "Le  Genie  Civil"  for  June  2!).  ll»12, 
for  the  information  from  which  this  note  has 
been  prepared. 


ed  upon  the  face  of  the  thrusting  gear,  or  ship- 
per shaft,  which  revolves  with  the  shaft,  thus 
winding  or  unwinding  the  tripper  rope,  ac- 
cording as  the  dipper  shaft  moves  up  or  down. 
In  this  way  the  rope  is  kept  taut  at  all  times. 
To  give  the  lengthwise  pull  of  the  cable  a  6- 
in.  diameter  steam  cylinder  is  mounted  below 
the  drum.  The  cylinder  has  a  piston  the 
outer  end  of  which  is  bifurcated  to  receive  a 
sheave,  over  which  the  cable  passes  on  its 
way  to  the  drum.  Steam  is  admitted  to  the 
cylinder  when  it  is  desired  to  trip  the  dipper 
door,  through  a  three-way  cock,  operated  by  a 
lever  at  the  craneman's  seat.  When  the  steam 
exhausts,  the  spring  in  the  cylinder  pulls  the 
piston  back  into  position,  and  the  tripping 
operation  may  then  be  repeated. 


The  Comparative  Economic  and  Tech- 
nical Advantages  of  Bridges,  Ferry 
Bridges    and    Tunnels    for 
Crossing  Navigable 
Waterways. 

This  subject  w;is  discussed  as  follows  by 
Mr.  Wendemuth  of  Hamburg,  Germany,  be- 
fore the  International  Congress  of  Navigation : 

Bridges,  ferry  bridges,  and  tunnels,  these 
three  so  entirely  different  intermediary  instal- 
lations for  the  land  traffic  between  the  two 
hanks  of  a  waterway  for  ocean  navigation  can 
be  compared  with  one  another  and  be  suitably 
rated  only  when,  on  the  basis  of  local  circum- 
stances of  like  nature,  the  designs  and  costs 
of  the  various  buildings  serving  equal  amounts 
of  traffic  in  each  case  -an  be  fairly  compared. 
.Although  the  question  given  for  discussion 
does  not  directly  refer  to  bridges  over  water- 
ways for  ocean  navigation,  only  such  can  here 
come  in  question  ;  for  the  comparison  is  to  be 
made  between  structures  the  main  purpose  of 
which  is  declared  to  be :  The  creation,  be- 
tween two  banks,  of  land  connections  that 
impede  the  ocean  navigation  either  not  at  all 


or  only  to  an  admissible  degree.     If  the  land 
and  ocean  ship  traffics  are  respectively  of  such 
volume  that  neither  of  them  can  suffer  a  tem- 
porary interruption,  and,  as  regards  the   for- 
mer, only  a  connection  of  great  capacity   for 
work   comes  in   question,  only   a   light  bridge 
or  an  under-water  tunnel  can  completely  meet 
the    requirement.      Both    of    these    cross    the 
waterway   without   necessitating  any   interfer- 
ence with  the  ship  traffic,  since  they  lead  the 
land    traffic    from    bank   to   bank   either   at   a 
high  elevation  above  the  vessels  or  at  a  low- 
one  under  the  bed   of  the   river.     The  other 
rneans  of  connection  which  here  come  in  ques- 
tion— movable  bridges  and  ferry  bridges — en- 
tail  the   temporary  interruption   of  either  the 
land  traffic  or  the  water  traffic,  and,  according 
to  the  relative  volumes  of  these  two,  that  in- 
stallation   is    to    be    chosen    which,    with    the 
smallest    first   cost    and   the   greatest    possible 
reliability  in  working,  above  all  things  inter- 
rupts the  main  traffic  in  the  smallest  degree. 
Pontoon   bridges   can,   in   this   investigation, 
be  left  out  of  consideration.     For  the  rest,  the 
various    forms    of    movable   bridges   are   con- 
structed   either    for    conditions    under    which 
the  traffic  by  land  is  greater  and  denser  than 
that  by  water,  for  which  the  bridge  need  then 
seldorn  be  opened,  or  they  serve  the  purposes 
of    railways,   the   regulated   and   not    too    fre- 
quent crossings  of  whose  trains  admit  of  their 
being  closed  only  for  the  passage  of  the  latter. 
For   instance,   in   spite   of   the   circumstance 
that  the  great  maritime  harbors  of  Germany 
lie  at  distances  in  land  ranging  up  to  60  miles 
(100  kms.)    from   the  sea  coast,  their   water- 
ways   for    ocean    navigation    are    not    bridged 
over,   and   the   swing  bridges   in   existence   at 
Hamburg    lead    gnly    over    side-arms    of    the 
river,  subsidiary  harbors  and  canals.     For  this 
reason,  also,  it  lias  here  been  possitsle  to  man- 
age with  installations  of  the  most  varied  de- 
scription,   from    the    little   plate-girder   bridge 
of  small  span  turned  by  hand  to  the  hydraulic 
frame-work  bridge  of  the  eighties  or  nineties, 
although     it    must    be    admitted    that    these 
bridges,   reliable   enough  as   they  are  in  their 
working,  are  costly  to  maintain  and  w^asteful 
of  time  in  their  manipulation.     The  respective 
requirements  of  the  traffics  on  land  and  water, 
however,  are  here  not  so  sharply  opposed  to 
one  another  as  regards  the  times  of  swinging, 
that  recourse  has  to  be  taken  to  replacement 
of  the  present  moving  power  by  electricity  to 
shorten    the    manipulations.      In    the    case    of 


Fig.  1. — View  of  Steam  Dipper  Tripper  for 
Steam   Shovels. 


the  new  second  bridge  over  the  Reiherstieg,  a 
subsidiary  arm  between  the  .\orth  Elbe  and 
the  South  Elbe  which  leads  an  important  line 
of  the  harbor  railways  to  the  newest  docks 
and  to  those  still  under  construction,  and 
which  is  also  arranged  for  the  future  leading 
over  of  a  free  harbor  high-level  railway,  elec- 
tric motive  power  has  been  adopted.  In  order 
to  illustrate  the  water-trafiic  conditons,  it  may 
be  observed,  that  the  two  neighbor  Reiherstieg 
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bridges,  the  new  double-track  railway  bridge, 
and  the  older  one  which  is  now  given  up  to 
the  road  traffic  rquire  to  be  swung  at  most 
100  times  a  month  at  very  various  hours  of 
the  day.  It  is.  further,  worthy  of  note,  that 
the  two-deck  swing  bridge,  over  the  Upper 
Harbor  close  to  the  central  station  serves  the 
purposes  of  a  busy  road  traffic  below  and  of 
a  four-track  main  railway  line  to  Harburg 
above.  What  great  restrictions  are  here  put 
upon  the  navigation,  which  also,  as  regards 
vessels  with  masts  or  high  erections,  is  exceed- 
ingly small,  in  deference  to  the  radway,  is 
shown  by  the  circumstance  that  the  bridge  is 
opened  only  at  night  between  1  and  4  o'clock 
when  special  notice  is  given. 

The  only  sca-shiii  highways  over  which  the 
land  traffic  is  carried  bv  means  of  movable 
bridges  arc  the  Trave,  i.  e.,  the  connection 
between  the  old  Hanse  Town  of  Liibeck  and 
the  Baltic,  and  the  Kaiser  Wilhelm  Canal. 
Instead  of  a  proposed  pontoon  bridge,  Liibeck 
decided  to  build  a  double  swing-bridge  the 
width  between  tlie  piers  of  which  is  such  as 
to  admit  of  a  free  passagew-ay  of  164  ft.  (50 
m.)  and  over  which  leads  the  main  traffic  road 
to  Travemiinde.  Crossing  the  Kaiser  Wilhelm 
Canal  are  five  single-arm  swing-bridges,  the 
styles  of  construction  of  which  differ  in  de- 
tail, but  which  likewise  provide  clear  widths 
of  passage  of  164  ft.  (50  m.).  The  two  road 
bridges  are,  in  general,  closed  and  are  opened 
for  the  pasasge  of  vessels ;  the  three  railway 
bridges  are  swung,  and.  with  the  outer  gii|ird- 
work  of  the  pivot  piers  and  the  land  piers, 
form  the  boundary  of  the  channel ;  they  are 
closed  for  the  passage  of  the  trains. 

How  dangerous  swing-bridges  may  become 
to  the  shipping  traffic  and  how  great  from  the 
financial  and  traffic  engineering  points  of  view. 
the  damages  resulting  from  collision  with  such 
structures  can  be,  has  been  exemplified  or 
both  these  waterways.  In  August.  1906,  a 
steamer  collided  with  a  pivot  pier  of  the  two 
railway  bridges  at  Rendsburg  (Osterronnfeld) 
that  was  well  protected  by  guard  work,  and, 
apart  from  the  cost  of  repair  of  bridge  and 
vessel,  for  the  time  being  entailed  a  recourse 
to  the  difficult  single-Hnc  operation  of  the 
two  railway  lines  on  the  one  bridge.  In  April. 
1909,  a  steamer  which  had  just  left  Liibeck. 
and,  in  contravention  of  the  existing  regula 
tions,  intended  first  to  allow  an  incoming 
steamer  to  pass,  ran  against  the  wing  of  thr 
Herrcn  Bridge,  which  had  been  opened  foi 
her  passage.  This  blow  caused  severe  damagi» 
to  both  the  colliding  structures  and  an  un- 
pleasant disturbance  of  the  land  traffic.  The 
guard  work  here  provided  was,  it  is  true, 
much  less  extensive  than  in  the  former  case. 
One  effect  of  the  works  of  extension  of  the 
Kaiser  Wilhelm  Canal  now  in  progress,  which 
include  a  widening  of  the  bed  of  the  latter,  is 
that  all  the  wing  bridges  over  this  sea-ship 
waterway  except  one  have  to  be  removed. 
One  of  the  two  road  bridges  (at  Rendsburg) 
will  be  replaced  by  a  new  swing-bridge  of 
greater  span,  while,  in  place  of  the  other  one 
(at  Holtenau),  a  high  permanent  bridge  is 
now  under  construction.  By  means  of  diver 
sions  and  increase  of  heights  of  the  railway 
lines,  these  will  in  future  be  made  to  pass  over 
the  canal  at  the  same  height  of  138  ft.  (42 
m.)  above  the  water  level  as  the  old  high 
bridges. 

It  is  in  general  to  be  observed,  that  swing- 
bridges,  as  well  as  other  movable  structures 
of  the  kind,  take  up  a  considerable  amount  of 
room.  If  the  pivot  piers  be  not  placed  in  the 
middle  of  the  channel,  which,  on  account  of 
the  narrowing  nf  the  latter  and  of  the  pre- 
vention of  a  free  view,  in  many  cases  seems 
inadmissible,  the  double-swing  type  with  a 
pivot  pier  at  each  side  of  the  waterway  at 
once  presents  itself.  This  arrangement,  how- 
ever, is  pr.?sihle  only  in  cases  in  which  there 
is  plenty  of  free  space  on  land  for  the  swing 
of  the  landward  cantilever  arm,  the  length 
of  which  has  to  be  reduced  as  much  as  pos- 
sible by  the  use  of  ballast.  A  structure  of  the 
most  recent  date,  which  must  here  be  men- 
tioned, is  the  Kaiser  Wilhelm  Bridge  in  Wil- 
helmshaven,  of  62-'.  ft.  dflfi  m.)  extreme 
length  and  260  ft.  in  ins.  (7P..5  m.)  distance 
between  the  pivot  piers,  which   bv   reason  of 


its  girder  form  gives  almost  the  same  clear 
head-room  under  the  landward  arms  of  the 
two  wings  when  closed,  as  is  available  in  ttie 
central  span. 

In  suitable  cases  lift-bridges  have  lately  been 
installed  instead  of  the  swing  bridges,  to 
which  thcv  are  in  many  respects  stipenor. 
Light-bridges  of  the  one-a;med  and  two- 
armed  types  all  work  with  short  counter- 
weight arms  and  are  difficult  to  build  tor 
widths  of  support  of  more  than  230  to  -60  ft. 
(TO  to  80  m.),  since  they  either  require  large 
chambers  for  the  counter-weight  arms,  or, 
if  on  the  rolling  principle,  become  very  dear 
on  account  of  the  verv  heavy  substructures 
required  for  the  support  of  the  large  back- 
ward and  forward  moving  weight. 

.Mthough.  in  America,  swing  bridges  with 
widths  between  the  supports  ranging  up  to  520 
ft.  (loSVz  m.)  (Omaha  Bridge  near  New- 
London,  Conn.),  and  lift  bridges  up  to  2io 
ft.  6  ins.  (84  m.)  (Terminal  Transfer  Rail- 
way Bridge  in  Chicago)  have  been  built,  the 
assertion  is  nevertheless  'justified,  that  the 
movable  bridges  can  be  applied  only  to  sea- 
ship  highways  of  small  breadth  and  moderate 
traffic  the  importance  of  the  land  traffic  over 
which  is  comparatively  small. 

A  modern  arrangement  is  that  of  the  sus- 
pension ferry.  Although  a  project  for  the 
bridging  over  of  the  eastern  arm  of  the  Hud- 
son in  New  York  was  under  consideration  so 
long  ago  as  1869  and  a  similar  proposal  for 
the  construction  of  a  suspension  ferry  over 
the  Tees  near  Middlesbrough  in  England  was 
made  in  1873,  no  design  of  the  kind  was  car- 
ried into  actual  execution  until  1892.  In  the 
latter  year  the  first  suspension  ferry,  which 
was  built  by  the  French  engineer  Arnndin  over 
the  Nervion,  could  be  opened  for  traffic.  Since 
then  ten  other  suspension  ferries  have  been 
built  over  sea-ship  waterways. 

As  compared  with  the  swing  bridge  in  ah 
its  forms,  the  suspension  ferry  can  in  many 
respects  do  justice  to  much  higher  demands. 
It  has  the  advantage  that  it  can  be  built  for 
widths  of  span  for  which  a  swing  bridge  will 
probably  never  be  built.  What  makes  it  much 
more  suitable  than  the  latter  for  ship  traffic 
is  the  circumstance  that  the  moving  pai;t,  the 
car,  is  an  obstruction  to  navigation  only  dur- 
ing the  short  time  of  its  crossing,  and  then 
only  over  a  small  portion  of  the  breadth  of 
the  channel,  while  the  track-rail  bearers  are 
arranged  at  a  height  such  that  the  largest 
vessels  can  pass  freely  beneath  them.  Of  im- 
portance in  itself  and  favorable  for  tlie  sus- 
pension ferries  is  the  circumstance  that  these 
as  a  rule  require  very  little  ground  area  for 
their  land  structures,  and  no  structures  at  all 
in  the  channel.  This  is  especially  noteworthy 
in  the  comparison  with  swing  bridges,  which 
either  require  piers  in  the  middle  of  the  water- 
way, or  need  a  considerable  amount  of  room 
on  land  for  the  range  of  the  counterweight 
arms.  From  the  point  of  view  of  the  land 
traffic,  the  output  of  the  suspension  ferries  is, 
it  is  true,  somewhat  limited,  since  the  small 
receptive  capacity  of  the  car  and  the  inter- 
ruptions of  the  land  traffic  may  injure  the 
latter   very   seriously. 

The  majority  of  suspension  ferries  hither- 
to constructed  (8  in  number)  have  the  track- 
supporting  girders  arranged  in  suspension 
bridge  fashion,  and  one  of  them  (that  of 
Nantes)  has  an  outrigger  made  up  of  a  central 
lattice-work  frame  and  the  two  lateral  sus- 
pension members,  which  are  anchored  at  their 
ends.  If  the  comparatively  large  sag  be  con- 
sidered admissible,  which  in  the  case  of  a 
chain  bridge  with  a  central  member  is  con- 
siderable in  amount,  but  which  may  be  les- 
sened by  the  removal  of  the  central  member 
and  by  a  suitable  choice  of  the  depth  of  the 
stiffening  girder  and  can  also  be  rendered  stJll 
less  harmful  by  good  design  of  the  traveler 
preference  will,  for  spans  of  about  330  ft! 
(100  m.),  be  given  to  the  suspension  bridge 
with  stiffening  beams  (perhaps  in  combination 
with  the  use  of  a  high-class  material  of  con- 
struction, such  as  nickel-steel)  o:i  account  of 
its  greater  lightness  and  cheapness.  It  will 
then  be  possible  to  erect  the  suspension  bridre 
with  the  distance  to  be  spanned  completely 
free  from  scaffolding. 


Not  less  important  than  the  choice  of  the 
track-bearer  system,  is  the  method  of  suspend- 
ing the  car.  Here  also  the  necessity  for  sav- 
ing weight  points  to  the  use  of  rope  suspen- 
sion. If  this  be  applied  with  crossed  diagonal 
ropes  and  with  the  main  bearing  rope  from 
the  traveler  to  the  lengthwise  and  breadth- 
wise smaller  car,  a  suspension  may  be  attained 
that  is  almost  oscillationless.  and  which  in  case 
of  collision  with  a  vessel,  will  admit  of  a  fairly 
elastic  transmission  of  the  horizontal  thrust  to 
the  track-bearers,  and  will  prevent  any  lifting 
of  the  traveler  from  the  track  and  consequent 
derailment. 

The  motive  power  for  the  traveler  (at  first 
steam,  but  subsequently  exclusively  electricity  1 
is  small  in  amount;  for  the  French  ferries, 
for  instance,  it  is  stated  to  be  from  10  to  15 
hp.,  while  for  the  suspension  railway  in  Kiel, 
which  will  be  referred  to  below  in  greater 
detail,  four  motors,  each  of  15.5  hp.,  are 
made  use  of. 

Owing  to  the  great  height  of  the  track- 
bearers  above  the  level  of  the  water  the  only 
hindrance  to  the  traffic  on  the  waterway  is,  as 
above  observed,  the  car,  which  as  a  rule  moves 
from  one  bank  to  the  other  at  the  height  of 
the  ground  at  each  side,  sometimes  at  a  con- 
siderable rate  of  speed.  In  case  of  moderate 
ship  traffic,  clear  atmosphere,  and  water  free 
from  ice,  the  suspension  ferries  comply  in 
every  respect  with  the  demands  made  upon 
them,  even  when  the  land  traffic  is  fairly  con- 
siderable ;  when,  however,  the  traffic  is  heavy, 
they  form  insufferable  obstacles  to  the  sea- 
ship  waterway  to  be  crossed,  and  they  fail 
entirely  under  the  circumstances  in  wdiich  the 
ship  traffic,  and  especially  the  traffic  with  ferry 
boats  which  would  take  their  place,  are 
stopped,  i.  e.  in  presence  of  fog  and  ice.  Dur- 
ing fog,  the  suspension-ferry  work  must  as  a 
rule  suffer  interruption,  for  the  car  crosses  the 
waterway  in  a  constrained  course  and  is  only 
capable  of  backward  and  forward  motion ; 
for  the  traffic  on  the  waterway,  then,  it  forms 
a  still  greater  danger  than  a  ferry-boat,  which 
is  much  less  bound  to  a  definite  course  and 
must,  on  account  of  reliability  of  approach  to 
and  departure  from  the  quay,  if  for  no  other 
reason,  have  good  steering  qualities  and  be 
equipped  with  powerful  engines. 

The  interesting  story  of  the  creation  of  the 
first  suspension  ferry  at  Portugalete — Las 
Arenas  over  the  Nervion,  the  idea  underlying 
the  design  of  which  was  the  lifting  of  the 
ferry  boat  out  of  the  surging  waters  of  the 
river,  clearly  shows  that  the  original  idea  was 
only  the  replacement  of  the  floating  ferries 
by  suspended  cars. 

In  case  of  ice-drift,  the  suspension-ferry  is 
liable  to  fail,  because,  when  the  water  is 
dammed  back,  a  single  vessel  or  a  tow-train 
held  up  in  the  line  of  the  track  can  stop  the 
land-traffic  for  hours. 

From  this  it  appears  that  the  suspension- 
ferry  fails  just  at  those  times  in  which  the 
ordinary  ferry  steamer,  -which  it  is  to  replace. 
has  to  cease  work.  This  unquestionalble  dis- 
advantage, to  which  the  local  conditions  gave 
special  importance,  very  soon  made  an  end  of 
the  proposal  of  a  suspension-ferry  between 
Hamburg  and  Steinwarder. 

Of  the  11  completed  suspension-ferries  with 
widths  of  span  of  252  to  1,000  ft.  (76  to  305 
m),  the  most  recent  examples,  the  German 
ones  erected  in  Kiel  and  in  Neuhaus  on  the 
Oste  (a  tributary  of  the  Lower  'Elbe)  respec- 
tivelj',  are  representatives  of  the  two  typical 
forms  that  have  hitherto  made  places  for  them- 
selves. The  suspension-ferry  over  the  Oste, 
which,  like  its  American  prototype  in  Duluth, 
is  built  with  lattice-work  girders  of  262  ft.  . . 
ins.  (80  m.)  in  length,  forming  track-bearers, 
and  piers  running  together  to  a  point  and  is 
provided  with  car-suspension  rods,  is  a  repre- 
sentative of  the  rigid  system.  Its  erection  was 
accomplished  by  the  aid  of  a  provisional  scaf- 
folding pier  built  in  the  channel.  The  suspen- 
sion-ferry over  the  302-ft.  ;'!)2-m.)  entrance  to 
the  Imperial  Dockyard  in  Kiel  set  to  work  in 
1910,  which  has,  as  main  bea'-er,  a  suspension- 
bridge  of  387  ft.  (118  m.>  ..vidth  of  span  stif- 
fened by  a  nickel-steel  lattice-work  girder  and 
a  rope-suspension  arrangement  for  the  car, 
thus  corresponding  in  its  main  features  exactly 
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with  the  suspension-ferries  of  Arnodin,  may, 
with  Its  swinging  yoke  arrangement  be  regard- 
ed as  an  example  of  the  non-rigid  principle. 
Its  erection  was  accomplished,  without  any 
fixed  scaffolding,  by  means  of  an  auxiliary 
cable. 

^  As  was  observed  at  the  outset,  the  suspen- 
sion-ferries require  very  little  ground  area  for 
their  shore-works  (pier-foundations,  ferry- 
niches  and  end-anchoring).  The  costs  of 
ground  purchase  are  thus  comparatively  small. 
Special  circumstances,  like  those  in  Nantesi 
may,  when  they  do  not  admit  of  the  inclined 
end-anchoring  of  the  suspension-bridge  chain, 
lead  to  the  use  of  the  makeshifts  of  other 
kinds  (in  this  special  case  to  a  vertical  anchor- 
ing arrangement). 

The  most  expensive  of  the  suspension-fer- 
ries hitherto  constructed  is  that  over  the  Mer- 
sey at  Runcorn,  which,  with  a  width  of  span 
of  1,000  ft.  (305  m.)  cost  £133,500  (2,670,- 
000  marks)  ;  this  is  still  a  price  for  which  no 
single-track  high  road-bridge  with  the  same 
width  of  span,  and  still  less  a  tunnel,  whether 
with  lifts  or  with  ramps,  can  be  built. 

In  order  to  obtain  a  comparison  in  regard 
to  economy  between  two  systems  of  construc- 
tion of  the  main  girder,  it  may  be  mentioned 
that  the  Duluth  Ferry  with  its  lattice-work 
girders  and  rigid  car-suspension  arrangement, 
which  has  a  width  of  span  75  ft.  6  ins.  (23 
m.)  less  than  that  at  Rouen  (393  ft.  8%  ins. 
against  469  ft.  2  ins.,  or  120  m.  against  143 
m.),  but  a  net  lifting  capacity  5  tons  in  ex- 
cess of  the  latter  (57  tons  against  52  tons) 
and  a  total  moving  weight  20  tons  the  greater 
(120  tons  as  against  100  tons),  is  the  dearer 
by  £65,000  (1,300,000  marks),  that  is  to  say, 
it  is  three  times  as  dear  as  the  French  struc- 
ture. This  excess  is  due  entirely  to  the  masses 
of  iron  in  the  lattice-work  girders  and  piers, 
the  strong  construction  of  which  was  neces- 
sary to  enable  them  to  withstand  the  storms 
to  which  the  district  is  subject.  In  the  Ger- 
man suspension  system,  and  especially  in  that 
at  Kiel,  the  costs  of  construction  are  higher 
in  comparison  by  £26,000  (520,000  marks) 
than  in  equivalent  structures  in  France. 

The  output  of  a  suspension   ferry  depends : 

(1)  on  the  weight  which  the  car  can  carry, 

(2)  on  the  length  of  the  path  traversed  by 
the  car,  and 

(3)  on  the  speed  of  advance  of  the  car. 

It  increases  in  direct  proportion  to  the 
amount  which  the  car  can  take  in  and  to  its 
speed,  but  diminishes  as  the  length  of  path 
traversed  increases,  since  an  increase  of  the 
speed  of  advance  beyond  6  ft.  6%  ins.  to  8  ft. 
2%  ins.  (2  to  2.5  m.)  per  second  with  the 
ma-ximum  moving  masses  and  the  length  of 
pulling-up  stretch  depending  upon  these  is  im- 
practicable on  account  of  the  increased  dan- 
ger of  collision.  According  to  the  duration  of 
the  period  of  acceleration  depending  upon  the 
strength  of  the  driving  power  and  to  the 
length  of  the  pulling-up  stretch  at  the  landing 
end.  from  5.9  ft.  to  7.55  ft.  (1.8  to  2.3  m.) 
per  second  may  be  taken  as  the  mean  speed  of 
traveling.  From  this  the  maximum  output,  as 
compared  with  that  of  a  road  bridge  having 
the  same  breadth  as  the  car  and  on  which  a 
rate  of  traveling  of  about  3.28  ft.  (1  m.)  per 
second  is  assumed,  may,  according  to  the 
width  between  the  supports,  be  taken  at  1/10 
for  small  widths  reducing  to  1/30  in  the  case 
of  spans  of  984  ft.  (300  m.).  The  maximum 
output  with  a  car  of  50  tons  carrying  capacity 
making  from  20  to  8  double  journeys  per 
hour,  amounts,  according  to  the  length  of  the 
track,  only  to  from  1,000  down  to  400  tons 
per  hour. 

So  long  as  the  demands  on  it  are  not  too 
great,  however,  a  suspension  ferry  will,  as  is 
shown  by  the  Rouen  traffic  figures,  be  quite 
sufficient.  On  the  average,  this  ferry  deals 
with  4,150  persons  and  83  vehicles  per  day 
with  receipts  of  about  £9.12.0  (240  francs) 
or  about  £3,480  (87,000  francs)  a  year.  With 
this,  a  productiveness  of  the  installation  suf- 
ficient in  degree  appears  to  be  secured,  in 
spite  of  the  circumstance  that  the  fares  of 
about  %d  (5  centimes)  per  pasenger,  about  2d 
(20  centimes)  per  empty  vehicle  and  about  8d 
(80  centimes)  per  loaded  vehicle  appear  rather 
low.     The  price  for  passengers,  for  instance. 


is  lower  than  that  at  Hamburg  which  is  as 
low  as  .6d  (5  Pfennigs)  only  at  the  times 
when  the  traffic  of  the  workmen  is  great,  and 
is  at  other  times  1.2d   (10  Pfennigs;. 

On  account  of  the  shortness  of  the  time 
since  the  two  German  suspension  ferries  be- 
gan work,  no  detailed  statistics  of  their  traf- 
fic are  available. 

From  a  purely  economical  point  of  view, 
the  suspension  ferries  must  be  very  favorably 
regarded,  especially  for  the  reason  that  they 
connect  the  two  banks  at  the  height  of  the 
road  without  any  useless  lift.  However  suita- 
ble such  structures  may,  in  view  of  this,  under 
certain  local  conditions,  appear,  they  yet  share 
with  the  movable  bridges  the  disadvantage  of 
the  intercrossing  of  the  traffics  and  of  the  con- 
sequent greater  danger  of  collision,  so  that, 
in  cases  of  heavy  ship  traffic  that  is  liable  to 
the  posibility  of  frequent  disturbances  from 
ice-drift  or  fog,  the  construction  of  a  sus- 
pension  ferry  is   not  to  be   recommended. 

In  cases  in  which  the  two  banks  of  a  sea- 
ship  waterway  are  to  be  connected  without 
reciprocal  interruption  of  simultaneously 
flowing  streams  of  heavy  land  and  water  traf- 
fic only  the  high  bridge  and  the  under-water 
tunnel  come  in  question. 

The  construction  of  high  bridges  may  at 
once  be  recommended  at  places  at  which  it  is 
a  question  of  connecting  two  elevated  banks 
with  each  other  and  the  long  ramps,  which 
are  necessary  in  the  case  of  flat  low-lying 
ground,  fall  away.  A  second  cogent  reason 
for  the  choice  of  a  high  bridge  even  in  pres- 
ence of  low-lying  banks  presents  itself  in  case 
of  exceptional  depth  of  the  waterway  to  be 
crossed,  as  for  instance  at  the  Firth  of  Forth 
Bridge,  where  it  is  220  ft.  (67  metres).  The 
construction  of  a  tunnel  with  very  long  ramps 
would  then  be  uneconomic,  for  instance,  even 
if  it  could  be  made  in  firm  rock  impervious 
to  water. 

If  a  connection  is  to  be  made  between  two 
low  banks  of  a  waterway  the  depth  of  water 
of  which  is  not  greater  than  the  depths  of 
immersion  of  the  largest  vessels  render  nec- 
essary, only  an  exact  determination  of  all  the 
factors  bearing  upon  the  economics  of  an  in- 
stallation of  the  kind — the  costs  of  construc- 
tion including  land  purchase  and  costs  of 
maintenance  and  operation — and  due  consid- 
eration of  its  probable  life,  can  decide  the 
question  whether  a  tunnel  or  a  high  bridge 
is  to  be  preferred. 

The  method  of  construction  to  be  applied 
to  an  under-water  tunnel  depends  upon  the 
geological  formation  of  the  bottom  of  the 
waterway.  Since  most  of  the  large  sea-ports 
— and  the  investigations  here  being  made  bear 
reference  principally  to  the  waterway  ap- 
proaches to  these — are  built  on  alluvial  ground, 
we  here  for  the  most  part  meet  with  no  build- 
ing ground  that  is  impervious  to  water.  The 
beds  of  the  rivers  almost  always  consist  of 
materials  containing  large  percentages  of 
water,  whether  they  take  the  forms  of  sand, 
ooze,  or  clay,  so  that  the  construction  of  a 
tunnel  in  dry  ground  or  the  keeping  of  it  dry 
by   pumping  is   not  to  be  thought  of. 

The  work  is  carried  out  either  by  the  ap- 
plication of  compressed  air  with  a  shield,  a 
style  of  construction  which  has  liitherto  been 
in  use  in  all  the  underwater  tunnels  in  New 
York  and  London  and  also  in  Hamburg,  or 
on  a  plan  like  that  applied  in  the  under-tun- 
neling of  the  Seine  in  Paris  for  Line  No.  4 
of  the  Metropolitain  by  the  lowering  of  single 
caissons,  a  method  of  tunnel  construction 
which  (except  for  the  subterranean  track- 
triangle  in  Hoboken)  has  found  no  imitators 
Further,  there  may  come  into  consideration 
the  lowering  of  iron  lengths  of  tunnel  to  be 
connected  together  under  water  by  means  of 
a  protecting  mantle  and  concreted  under  water 
as  in  the  case  of  the  Detroit  River  Tunnel. 
At  places  where  they  have  been  applied,  the 
two  last  mentioned  methods  of  tunnel  con- 
struction have  had  the  advantage  over  the 
shield  method,  that  they  require  considerably 
less  thickness  of  roof,  and,  in  consequence, 
shorter  ramps.  They  can  be  applied,  however, 
only  in  cases  where  a  partial  barring  of  the 
waterway  for  a  considerable  length  of  time  is 
admissible — not  when  the  tunnel  is  to  be  con- 


structed without  any  stoppage  of  the  water 
traffic. 

The  lowering  of  single  lengths  of  tunnel  as 
floating  caissons  in  particular,  somewhat  as 
in  the  construction  of  the  Detroit  River  Tun- 
nel, a  method  which  now  appears  to  be  in 
contemplation  for  Sydney  also,  has,  as  com- 
pared with  the  system  by  shield  and  com- 
pressed air,  the  advantage  of  greater  cheap- 
ness, and  it  certainly  also  deserves  considera- 
tion for  the  future  in  cases  in  which  local 
conditions  are  not  such  as  to  compel  the  use 
of  the  shield;  for  the  Detroit  River  Tunnel, 
indeed,  a  saving  reckoned  at  £800,000  (16  mil- 
lion marks)  is  claimed. 

Other  methods,  such  for  instance  as  that  of 
ground  freezing,  which  has  not  yet  been  suc- 
cessfully apphed  to  tunnel  driving,  will  cer- 
tainly be  more  expensive  in  application.  Even 
if  it  should  prove  possible  to  carry  them  out 
successfully,  the  ground  treezmg  plan  could 
enter  into  serious  competition  with  the  shield 
method  only  when  depths  of  considerably 
more  than  82  ft.  (25  m.)  below  the  level  of 
the  water  were  in  question — depths  at  which, 
on  account  of  the  frequency  and  serious  na- 
ture of  the  compressed  air  affections,  long 
continued  working  under  the  very  high  pres- 
sure applied  can  no  longer  be  demanded  from 
the  human  organism. 

In  the  shield  method  of  construction,  fur- 
ther savings  worthy  of  mention  will,  in  view 
of  the  present  advanced  stage  of  the  art, 
probably  not  be  effected.  The  attempt  to  loosen 
and  remove  the  material  in  advance  as  far  as 
possible  by  mechanical  means  will  probably 
be  confined  to  the  cases  in  which  hard  homo- 
geneous clay  is  in  question. 

The  point  which  for  the  future  will  have  to 
be  kept  in  view  will  be  the  attainment  of  a 
long  life  for  the  tunnel  by  its  envelopment  in 
the  most  thorough  manner  possible  in  a  good 
rust-preservative  material.  This  problem  is 
not  yet  satisfactorily  solved  for  all  circum- 
stances, as  for  instance  for  driving  tdrough 
quicksand.  Another  point  in  wdiicii  there  is 
room  for  improvement  is  the  caulking.  Up 
till  now  it  has  not  been  possible  to  make  any 
tunnel  quite  watertight.  The  materials  used — 
iron  for  the  tunnel  lining,  and  caulking  lead, 
wood  or  cement  for  the  packing — either  lead 
to  leakage  by  their  uneven  expansion  under 
variations  of  temperature,  or  are  of  small 
durability.  Caulking  by  means  of  iron  filings 
and  salts  of  ammonia  also  has  in  the  London 
and  New  York  tunnels  failed  to  produce  ab- 
solute watertightness. 

In  a  static  point  of  view  an  improvement 
has  been  effected  in  the  most  recent  of  the 
tunnel  constructions — that  of  the  Elbe  Tunnel 
at  Hamburg — in  the  application  of  rolled  sec- 
tions which  could  be  tightly  and  durably  con- 
nected together  by  rivets,  in  place  of  the  cast 
iron  segments  bolted  together,  that  were  hith- 
erto in  general  use. 

The  construction  of  a  tunnel  on  the  shield 
plan  without  iron  lining,  say  with  concrete 
lining  or  masonry,  is,  above  all  things,  on  ac- 
count of  the  difficulty  of  attaining  a  fair  de- 
gree of  tightness  under  a  considerable  water- 
pressure,  not  to  be  recommended,  especially 
since,  for  large  diameters,  the  saving  in  ex- 
cavation arising  from  the  use  of  iron  lining 
as  compared  with  that  in  the  masonry  system 
of  construction  is  of  fairly  large  amount.  In 
order  to  be  capable  of  resisting  the  bending 
stresses  occurring  in  the  section,  this  latter 
must  be  of  considerable  thickness,  if  resort  is 
not  to  be  taken  to  reinforced  concrete  which 
again  is  expensive  and  the  reliable  construc- 
tion and  inspection  of  which  under  the  difficult 
conditions  of  under-water  work  almost  ceases 
to  be  possible.  Should  it  be  proposed  to  se- 
cure watertightness  in  the  concrete  tunnel  by 
the  fitting  of  an  inner  iron  lining,  this  latter 
would  have  to  be  dimensioned  so  as  to  with- 
stand the  full  water  pressure  and  would  be 
very  little  thinner  than  an  iron  mantle  which 
would  be  able  to  take  botli  earth  pressure  and 
water  presure.  Since,  further,  ordinary  con- 
crete is  less  watertight  and  thereby  offers  less 
protection  against  rust  than  an  injection 
material  consisting  of  cement  and  trass,  an 
inner  iron  mantle  applied  as  a  lining  would 
be  less  durable  than  the  tunnel-rings  forming 
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the  main  supporting  framework,  assummg 
these  to  be  protected  by  the  injection  behind 
them  of  the  material  referred  to. 

In  future,  tlien,  the  system  of  iron  tube-sec- 
tions with  shield  work  will,  in  general,  have 
to  be  maintained  for  the  tunnels. 

In  the  construction  of  high  bridges  of  large 
width  of  span  the  conditions  are  not  every- 
where the  same  as  those  prevailing  at  the 
Firth  of  Forth  Bridge,  which  as  already  ob- 
served, had  to  be  erected  without  considera- 
tion of  a  possible  alternative  in  the  shape  of 
a  tunnel;  in  regard  to  technical  practicability, 
indeed,  tunnel  and  high  bridge  can  generally 
compete  with  one  another.  The  span  to  be 
given  to  the  main  passage  through  the  high 
bridge  generally  depends  on  the  width  nec- 
essary for  the  ship-traffic  opening,  while  the 
clear  head-room  is  given  by  the  greatest 
heights  of  the  vessels.  If  the  newest  ocean 
giants  are  to  be  taken  into  consideration, 
heights  not  hitherto  attained  will  come  in 
question,  the  truck  of  the  largest  vessel  now 
under  construction  reaching  a  height  of  more 
than  137  ft,  (60  m.)  above  the  surface  of 
the  water.  Such  vessels  cannot  pass  under 
any  of  the  high  bridges  that  come  in  question 
here,  for  even  the  most  recently  built  Amer- 
ican bridges  do  not  go  to  greater  heights  than 
about  130  to  150  ft,  (40  to  46  m,).  If  scaf- 
foldings are  inadmissible  by  reason  of  their 
interference  with  the  traffic,  or  are  too  ex- 
pensive, the  method  of  erection  is  thereby  de- 
termined, and  the  choice  of  main  girder  sys- 
tem is  at  the  same  time  narrowed :  for  widths 
of  support  of  656  ft,  (200  m.),  indeed,  only 
suspension  bridges  and  cantilever  bridges  can 
ccme  in  question.  The  former  give  the  best 
solution  in  every  respect,  and  their  outward 
appearance  also  is  satisfactory.  Drawbacks 
to  the  system,  however,  are  the  insufficiency 
of  the  anchoring,  the  want  of  rigidity,  and  the 
small  power  of  resistance  to  wind  and  laterally 
applied  forces,  ."Mthough,  for  street  traffic, 
the  suspension  bridge  is,  from  a  certain  width 
of  span  onwards,  to  be  regarded  as  the  most 
suitable  construction,  for  railway  work  the 
consideration  arises  that,  for  the  large  mov- 
ing loads  here  in  question,  its  want  of  rigidity 
leads  to  detrimental  oscillations  and  deflec- 
tions. It  is  not  until  widths  of  span  of  more 
than  1,970  ft,  (600  m,)  are  reached  that  the 
suspension  bridge  becomes,  by  reason  of  the 
increase  of  the  dead  load  and  the  inertia, 
superior  to  the  cantilever  bridge. 

Cantilever  or  outrigger  bridges  have  also 
rendered  possible  the  spanning  of  the  greatest 
of  distances.  Their  complete  static  determina- 
tion, in  particular  for  these  large  spans,  must 
certainly  be  regarded  as  a  special  advantage ; 
but.  in  large  installations,  their  general  traces 
produce  an  ugly  appearance.  Their  disad- 
vantages he  on  the  domain  of  designing;  by 
reason  of  the  very  great  weight  of  the  struc- 
tures themselves,  the  thrust  forces  are  of  such 
magnitude  that  the  determination  of  the  sec- 
tional dimensions  of  the  compression  rods 
with  the  great  lengths  in  which  they  occur  be- 
comes very  difficult,  and  further  troubles  arise 
in  the  construction  of  the  attachments  at  the 
node  points. 

In  order  to  reduce  the  weight  of  structure 
of  large  bridges,  it  has  become  the  practice  in 
Germany  also,  to  use  high-class  special  steels 
such  as  nickel  steel  with  from  2  to  3'/4  per 
cent  of  nickel  and  chrome-nickel  steel  for 
bridge  building.  These  materials  have 
strength's  of  from  .32  to  44V^  tons  per  sq.  in. 
(50  to  70  kgs.  per  sq.  mm.)  and  elongations 
up  to  20  per  cent.  Since,  with  the  large  di- 
mensions here  in  question,  the  shearing  forces 
due  to  the  weight  of  the  structure  itself  con- 
siderably exceed  those  arising  from  the  traffic 
loads,  it  becomes  possible,  in  spite  of  the  oil 
to  75  per  cent  higher  prices  per  unit  of  the 
high-class  material,  to  produce  a  saving  which 
for  widths  of  support  of  (i.Vl  ft.  (iOO'm.)  al- 
ready much  more  than  outweighs  the  increase 
due  to  higher  price. 

To  enable  an  economic  comparison  to  be 
made  hcfwccn  tunnel  and  high  bridge,  the  two 
constructions  represented  by  the  ramp  tunnel 
arid  the  lift  tunnel  will  have  to  be  compared 
with  one  another.  The  greatest  immersion  of 
seagoing  steamers  is  .'<0  to    |ii   ft.    (li   t,i    12 


m.).  If  from  10  to  14  ft.  (3  to  4  m.),  ac- 
cording to  the  nature  of  the  bottom  at  the 
point  in  question,  be  taken  as  the  minmium 
thicknesses  of  roof  for  the  tunnels  to  be  con- 
structed by  the  shield  method,  we  shall,  tor 
a  single-track  railway  tunnel,  arrive  at  a  top- 
of-rail  depth  below  high-water  level  of  about 
72  ft,  (22  m,),  while  in  street  tunnels,  ac- 
cording as  the  structure  is  arranged  with 
small  diameter  for  traffic  in  one  direction  (sin- 
gle-track") or  with  large  diameter  for  traffic 
in  both  directions  (double-track),  the  differ- 
ence in  height  between  track  and  high-water 
level  remains  within  the  limits  of  about  6l 
ft,  and  75  ft.  6  ins,  (19  and  23  metres). 

For  the  determination  of  the  sectional  di- 
mensions of  the  tunnel,  an  external  diameter 
may  be  assumed  which  gives  an  amount  of 
clear  space  corresponding  with  that  of  the 
German  loading  gage  in  the  case  in  which  a 
track  is  laid  on  a  bed  of  ballast,  i,  e.,  about 
19  ft,  8  ins,  (6  m,).  The  same  diameter  alsO' 
suffices  for  street  tunnels  with  single  carriage 
ways  of  5  ft,  to  10%  ins.  (1.8  m.)  in  width  with 
footways  on  both  sides,  the  clear  height  of 
which  is  14  ft.  9  ins.  (4.5  m.)  and  the  clear 
width  15  ft.  5  ins.  (4.7  m.)  ;  these  are  the  di- 
mensions of  the  Elbe  Tunnel.  The  cost  of 
construction  of  the  tunnel  tubes  with  inner 
lining  but  without  shafts  will,  according  to 
the  sectional  areas  of  the  bars  used  for  the 
iron  rings  and  the  various  local  conditions, 
come  to  from  £225  to  £300  per  running  foot 
(4,500  to  6,000  marks  per  running  metre)  for 
shield  work  under  compressed  air,  and  will, 
within  these  limits,  be  subject  to  fluctuations 
depending  on  the  nature  of  the  ground  to  be 
pierced  and  the  absolute  length  of  the  tunnel, 
over  which  the  costs  of  the  screen  and  the 
whole  installation  for  the  compressed  air  work 
have  to  be  distributed. 

The  inclination  of  1 :40  is  the  greatest  that 
is  allowed  in  Germany  for  first-class  railways 
and  in  the  case  of  ramps  for  vehicle  traffic 
should  not  be  exceded,  for  the  ftason  that 
a  considerable  reduction  of  the  load  carried 
by  vehicles  drawn  by  horses  would  have  to 
be  made. 

According  to  the  breadth  of  the  sea-ship 
highway  which,  in  view  of  the  maximum  depth 
of  immersion  of  the  largest  sea-going  vessels 
above  referred  to,  must  in  general  be  traversed 
horizontally,  the  length  of  the  tunnel  works 
out  at  twice  the  ramp  length  -+-  the  horizon- 
tal middle  piece  under  the  main  channel.  With 
the  maximum  inclination  of  1  ;4U  and  the 
height  difference  of  75  ft.  6  ins,  to  98  ft,  C 
ins,  (23  to  30  m,),  the  length  of  the  ramps 
comes  to  from  3,000  to  3,940  ft.  (920  to  1,200 
m.).  According  to  the  length  of  the  middle 
piece,  the  total  length  of  the  tunnel  mav  be 
taken  at  from  about  6,900  to  8,200  ft.  (2,100 
to  2,.500  m.).  Since  at  least  1/3  of  this  will 
be  able  to  be  made  as  an  open  cutting  at  a 
rate  of  £50  to  £60  per  running  foot  (1,000 
to  1,200  m,  per  running  metre),  the  length  of 
the  tube-tunnel  comes  to  about  4,600  to  5,250 
ft,  (1,400  to  1,600  m.),  so  that  the  cost  of  a 
single-track  tunnel-tube  with  ramps  and  in- 
ternal concrete  lining  will  varv  between  £375,- 
000  and  £550,000  (7.5  and  if  million  marks), 
according  to  the  length  and  the  various  rates 
per  unit. 

If  a  tunnel  with  ramps  be  compared  with 
one  that  has  a  lift  at  each  bank,  the  latter 
in  the  first  place  shows  a  considerable  saving 
in  cost  of  construction.  Thus  the  cost  of  the 
Elbe  Tunnel  in  Hamburg,  constructed  on  the 
principle  of  the  now  abandoned  Glasgow  Har- 
bor Tunnel,  including  the  costs  of  the  lift  in- 
stallation for  both  tunnel  tubes  and  the  shafts 
amounts  to  £490,000  (9,800,000  marks),  the 
distance  between  the  shaft  axes  being  1,471 
ft,  G  ins,  (448,5  m,).  On  the  above  assump- 
tions, a  tunnel  with  ramps  would,  apart  from 
land  purchases,  have  cost  £1,050,000  (21,000,- 
000  marks).  With  a  diameter  of  the  rolled 
bar  section  rings  of  the  two  tunnels  of  19  ft. 
8  ins.  (6  m.),  the  principal  dimensions  of  the 
clear  sections  of  these  arc  14  ft.  9  ins,  (4,5 
m.)  in  the  height  and  15  ft.  5  ins.  (4.7  m.)  in 
the  breadth  (including  the  footways),  and  are 
sufficient  for  the  passage  of  tlie  largest  local 
carts,  one  in  each  direction.  Six  lifts  in  each 
shaft    [two   passenger  lifts   of  2   tons    (2.000 


kg  )  each,  two  goods  lifts  for  weights  up  to 
6y2'tons  (6,500  kg.)  and  two  larger  lifts  for 
loads  up  to  10  tons  (10,000  kg.)]  give  the 
tunnel  installation  a  capacity  for  work,  which, 
though  onlv  half  so  great  as  that  of  a  fully 
worked  ramp-tunnel,  completely  suffices  for 
the  not  inconsiderable  local  requirements.  In 
the  course  of  a  r2-hour  working-day  the  two 
goods  lifts  used  for  traffic  in  one  direction 
can  transmit  480  vehicles.  During  the  time 
of  the  greatest  passenger  traffic  to  and  from 
the  workshops,  all  the  lifts  are  used  for  them 
alone,  the  vehicle  traffic  being  stopped  for  the 
time,  so  that  during  a  space  of  30  minutes 
about  7,000  people  can  then  pass  through  the 
tunnel  in  one  direction  by  the  aid  of  the  lifts. 

The  whole  cost  of  operation,  including 
amortization  of  the  lift  installation  valued  at 
£600,000  (1.2  millions  of  marks),  is  estimated 
at  £7,000  (140,000  marks)  and  is  to  be  cov- 
ered bv  the  tolls  for  the  use  of  the  goods-lifts. 
Even  'if  these  latter  be  capitalized  and  the 
amount  added  to  the  cost  of  construction,  the 
saving  effected  by  the  installation  as  compared 
with  a  ramp-tunnel  is,  bv  this  estimate,  at  least 
£3.50,000  (7,000,000  marks). 

To  this  higher  cost  of  construction  of  the 
ramp-tunnel  comes  the  cost  of  ground  pur- 
chase, which,  with  the  high  building  site  prices 
ruling  in  town  districts,  is  generally  very  con- 
siderable and  represents  a  fairly  high  per- 
centage of  the  costs  of  construction  proper — 
amounting  in  many  cases,  as  for  instance,  in 
those  of  the  two  London  road  tunnels,  even  to 
100  per  cent.  Further,  the  lift-tunnels  have 
the  advantage  that  they  represent  a  direct 
connection  between  the  two  banks,  while  a 
ramp-tunnel  is,  as  a  rule,  available  for  vehicle 
traffic  between  points  at  considerable  dis- 
tances from  these.  Thus  in  every  case  the 
ramps,  in  whatever  way  they  may  be  arranged, 
must,  by  a  part  of  the  traffic,  be  approached 
by  roundabout  ways. 

On  both  technical  and  economical  grounds, 
then,  the  lift-tunnel  is,  for  pure  street  traffic 
.(without  tramways),  as  a  rule  to  be  preferred 
to  the  ramp-tunnel  because 

1.  It  is  cheaper  in  construction  and  opera- 
tion, and 

2.  It  provides  a  direct  connection  from 
bank  to  bank. 

For  a  case  in  which  the  track  of  a  tram- 
way or  of  a  railway  is  to  be  laid  through  a 
tunnel,  the  ramp  type  is  of  course  out  of  the 
question ;  apart  from  a  high  bridge,  only  a 
ramp-tunnel  can  here  provide  the  necessary 
connection. 

We  see  then,  that  the  special  advantage  of 
the  lift-tunnel,  as  regards  cost  also,  lies  in 
the  avoidance  of  the  ramps,  and  for  street 
traffic  it  is,  for  the  same  reason,  superior  to 
the  high  bridge. 

There  only  remains  now  the  comparison  be- 
tween the  ramp-tunnel  and  the  high  bridge. 

In  the  river-mouth  districts,  the  roads  along 
the  banks  in  general  lie  only  slightly  above  the 
storm-flood  water  level.  .\s  already  observed, 
then,  the  ramp-heights  to  be  overcome  must  in 
case  of  tunnels  be  set  at  about  75  ft,  6  ins,  to 
98  ft,  6  ins,  (23  to  30  m.),  in  that  of  high 
bridges  in  accordance  with  practice  hitherto, 
at  about  148  ft,  (45  m,),  and  in  that  of  high 
bridges  that  conform  with  the  latest  require- 
ments, at  about  197  ft,  (60  m,).  .^bout  twice 
the  height,  then,  has  to  be  overcome  for  a 
high  bridge  as  for  a  tunnel,  a  circumstance 
which,  owing  to  the  length  of  the  ramps,  af- 
fects the  construction  unfavorablv.  If  the  dif- 
ference betw^een  the  costs  of  co'nstruction  of 
tunnels  and  bridges  be  in  the  meantime  left 
nut  of  account,  the  lengths  of  the  ramps 
cause  a  considerable  increase  of  the  expense 
in  the  work  of  operation  alone  and  exert  a 
great  and  enduring  influence  on  the  produc- 
tiveness of  the  structure, 

.^s  a  nde,  attention  is  separately  given  to 
this  only  when  construction  and  operation  go 
to  the  same  account,  as  is  generally  the  case 
with  connections  which  are  created  for  rail- 
\vays ;  for  the  operation  is  here  rendered  con- 
siderably more  expensive  bv  a  longer  ramp, 
especially  when  the  stretch  of  track  is  trav- 
ersed by  heavy  trains  and  eitiier  special  train- 
moving  plant  has  to  be  installed  or  auxiliary 
locomotives  have  to  be  cmploved     If    on  the 
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other  hand,  the  installation  is  intended  for 
tramway  traffic,  the  enduring  disadvantages, 
arising  from  the  length  of  the  ramps,  are  dis- 
tributed over  the  large  group  of  those  inter- 
ested in  the  vehicle  traffic,  and  it  becomes  very 
difficult  to  express  them  in  figures ;  they  de- 
pend to  a  considerable  degree  upon  the  vol- 
ume of  the  traffic. 

As  has  already  been  pointed  out  ni  the  com- 
parison between  the  ramp-tunnels  and  the  lift- 
tunnels,  the  costs  of  purchase  of  ground  for 
the  ramps  play  an  important  part  in  town  dis- 
tricts. The  circumstance  that  the  whole  build- 
ing area  left  free  after  the  completion  of  a 
tunnel  can,  with  the  exception  of  the  part  left 
open  for  entrance,  be  made  available  for  other 
structures,  while  really  useful  spaces  under  the 
bridges  are  not  attainable  until  a  height  of 
at  least  tiG  to  82  ft.  (20  to  25  m.)  has  been 
surmounted,  alters  the  relative  amounts  of  the 
costs  of  construction  considerably  to  the  ad- 
vantage of  the  tunnel. 

In  the  case  of  the  Kaiser  Wilhelm  Canal, 
indeed,  only  high  bridges  could  be  taken  into 
consideration.  Comparatively  small  widths 
of  support  of  about  525  ft.  (160  m.),  with 
clear  heights  of  137  ft.  9  ins.  (42  m.)  are 
here  in  question.  The  ramps  have  the  benelit 
of  the  favorable  condition  that  in  one  of  the 
cases — that  of  the  steep  bank  at  Holtenau^ 
they  are  not  required,  while  in  way  of  the 
other  high  bridges  they  are  very  much  cheap- 
ened by  the  circumstance  that  the  ground  for 
the  embanktuent  work  is  obtained  close  at 
hand  from  the  canal  excavations,  and  the 
costs  of  transport  are  comparatively  small. 
The  costs  of  land  purchase,  also,  are  in  these 
country  districts  fairly  low. 

The  unit  price  per  running  yard  (metre)  of 
bridges  is  considerably  more  difficult  to  de- 
termine than  that  of  tunnels.  For  this  rea- 
son, also,  only  a  few  comparative  figures  can- 
be  adduced  from  completed  structures  or  par- 
ticulars be  made  use  of  which  bear  reference 
to  comparisons  between  the  costs  of  construc- 
tion of  a  tumiel  installation  sufficient  for  a 
certain  volume  of  traffic  and  those  of  a  high 


bridge  serving  for  a  like  traffic.  An  earlier 
forerunner  of  the  Elbe  Tunnel  project  like- 
wise took  the  form  of  a  proposal  for  a  high 
bridge,  the  cost  of  which  would  have  amounted 
to  more  than  a  million  pounds  (20  millions  of 
marks).  For  this  reason  and  also  because  the 
length  necessary  for  the  ramps  could  not  be 
obtained,  it  was  rejected.  The  Manhattan 
Bridge  in  New  York  had  at  the  eleventh  hour 
likewise  to  contend  with  a  tunnel  project, 
which  was  only  overcome  by  the  demonstra- 
tion of  the  unsuitable  nature  of  the  sub- 
stratum and  the  impossibility  of  finding  suita- 
ble places  in  the  town  districts  for  the  en- 
trances to  the  end  stations.  As  an  alternative 
for  a  high  bridge  in  Sydney,  for  the  piers  of 
which  very  deep  foundations  would  have  been 
required,  and  which  was  estimated  at  £2,250,- 
000  (45  millions  of  marks),  a  royal  commis- 
sion recently  proposed  the  construction  of 
three  tunnels,  the  ramps  of  which  were  to  be 
cut  in  rocky  ground,  and  the  under-water 
stretch  of  which  for  a  distance  of  1,312  ft. 
(400  m.)  was  to  be  made  by  the  lowering  of 
lengths  of  tube  like  those  of  the  Detroit  River 
Tunnel.  The  tunnel  installation  was  estimated 
to  cost  £1,750,000  (35  million  marks). 

Geological  conditons  can,  it  is  true,  in  com- 
bination with  greater  or  less  depth  of  the 
waterway,  render  the  construction  of  a  tunnel 
dearer  or  cheaper.  Speaking  generally,  how- 
ever, the  tunnel  can  in  most  cases  enter  se- 
riously into  competition  with  the  high  bridge 
because — 

1.  It  almost  always  requires  a  smaller 
height  of  ramp,  owing  to  which  the  operation 
of  the   establishment   is  considerably  cheaper. 

2.  The  costs  of  maintenance,  which,  for  in- 
stance in  the  case  of  the  Brooklyn  Bridge 
amount  to  £14,000  (28,000  marks),  are  con- 
siderably lower  for  tunnel  installations. 

3.  A  longer  life  can  under  all  circumstances 
be  assumed  for  the  tunnel. 

4.  In  the  case  of  the  tunnel  an  increase  of 
the  operating  appliances  has  no  detrimental 
effects,  while  in  that   of  bridges  it   will,  wlien 


at     all     admissible,     entail     very     expensive 
strengthenings. 

The  adoption  uf  high  bridges  may,  then,  at 
once  be  recommended : 

1.  When  the  presence  of  steeply  sloping 
high-lying  banks  renders  the  construction  oi 
long  ramps  unnecessary. 

2.  When  the  depth  of  the  channel  is  so 
great  that  in  water-permeable  ground  the  con- 
struction of  tunnels  would  meet  with  obstacles 
difficult  to  overcome,  or  when,  although  a  rock 
sub-stratum  may  favor  the  construction  of 
the  tunnels  themselves,  the  ramps  would  be 
considerably  longer  than  tliose  of  a  bridge. 

In  every  other  case  in  which  the  qrfestion  is 
offered  for  consideration  whether  a  tunnel 
or  a  high  bridge  is  to  be  preferred,  it  will  be 
advisable  to  pay  attention  to  the  advances 
made  and  to  experience  obtained  within  re- 
cent years  in  the  construction  of  under-water 
tunnels   from  the  above-given  points  of  view. 

The  attempt  was  made  to  conduct  a  com- 
parative investigation  into  the  technical  and 
economic  bases  of  the  installations  in  ques- 
tion with  the  aid  of  the  data  of  completed 
works.  The  great  extent  of  the  question  ren- 
ders it  impossible  to  give  a  thorough  inves- 
tigation, even  of  one  form  of  the  works  here 
compared,  within  the  limits  of  a  report. 

The  density  of  the  traffic  on  the  waterway 
in  the  one  direction  and  on  land  from  bank 
to  bank  in  the  other  is,  in  the  first  place,  the 
deciding  factor  in  the  question  wdiether  one 
of  the  simple  means  for  the  land-connection — 
suspension  ferry  or  movable  bridge — is  suffi- 
cient. For  the  choice  as  between  a  tunnel  and 
a  bridge,  only  an  exact  investigation,  in  which, 
in  addition  to  the  local  conditions  such  as  the 
height  and  nature  of  the  ground,  attention  to 
the  costs  of  operation  and  maintenance  and  to 
the  life-duration  plays  an  important  part,  and 
in  which  exhaustive  comparative  designs  are 
drawn  out,  can  lead  to  a  satisfactory  decision. 

For  the  attainment  of  this  end  the  foregoing 
treatise  is  intended  to  call  attention  to  the 
relative  importance  of  the  main  features  from 
the  technical  and  economic  points  nf  view. 
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Design    and    Cost    of    Constructing    a 
Five-foot  Concrete  Arch  Culvert. 

Contributed   by   E.    W.   Robinson.   Assistant   City 
Engineer,    Webb    City,    Mo. 

The  culvert  described  below  was  construct- 
ed over  a  small  stream  in  an  outlying  addition 
of  the  city  when  the  street,  which  it  carries, 
was  brought  to  grade  and  completely  im- 
proved by  sidewalks,  curbing  and  guttering 
and  paving.  This  part  of  the  city  is  very 
sparsely  populated  at  present,  but  as  it  is  in 
a  very  desirable  location  it  will,  at  sorne  fu- 
ture time,  be  closely  built  up.  Then  this  cul- 
vert together  with  two  others  carrying  streets 
over  the  same  stream  will  be  connected  and 
thus  form  a  trunk  storm  water  sewer.  The 
stream  in  question  is  in  reality  w-hat  would  be 
called  a  "wet  weather"  branch,  that  is  under 
normal  conditions  it  would  be  dry  except  irn- 
mediately  after  a  rain.  However  there  is 
always  some  water  flowing  in  it  due  to  the 
fact  that  it  carries  the  discliarge  from  the 
ground  water  pumps  of  a  few  mines. 

The  drainage  area  for  the  culvert  was  found 
to  be  101.6  acres,  and  the  formula  used  m 
finding  the  area  of  water  way  required  was 
the  one  given  in  Baker's  "Masonry  Con- 
struction," known  as  Myer's  Formula.  It  is 
in  the   form : 


y-!  =  C\/ Drainage  area  in  acres,  in  which 
A  is  the  area  of  waterway  in  square  feet 
and  C  is  a  constant  varying  from  1  for 
rolling  prairie  and  1.5  for  hilly  ground  to  4 
for  mountainous  country.  The  classification 
of  most  of  the  drainage  area  in  this  case 
would  come  under  hilly,  giving  the  value  of 
C  to  use  as  1.5,  but  observations  after  a  heavy 
rain   on   an   existing   culvert   just   two   blocks 


down-stream  seemed  to  point  to  the  fact  that 
this  value  was  slightly  too  low,  and  conse- 
quently the  value  was  chosen  as  2  to  be  on 
the    safe    side.      Substituting   in    the    formula 
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Concrete    Arch     Culverts,     Webb    City,     Mo. 

the  area  of  the  water  way  required  was  found 
to  be  20.1  sq.  ft.,  and  the  culvert  was  designed 
and  built  with  an  area  of  20.7  sq.  ft.  The 
accuracy  of  the  above  assumption  has  been 
demonstrated  by  the  fact  that  in  the  two 
years  since  it  has  been  constructed,  tliere 
have  been  several  very  heavy  r.-iinstorms.  one 
in  particular  almost  reaching  the  magnitude 
nf  a  cloudburst,  and  the  highest  the  water  has 
flowed  through  the  culvert  was  within  3  ins. 
of  the  top   of   the  arch. 


The  City  Engineer's  estimate  of  the  actual 
cost  of  constructing  the  culvert  was  $267.20. 
The  bids  that  were  received  were  considered 
too  high  by  the  City  Council,  and  accordingly 
the  council  authorized  the  construction  of  the 
culvert  by  force  account  under  the  supervi- 
sion of  the  City  Engineer.  A  competent  fore- 
man was  hired  for  $5  per  day,  and  the  fol- 
lowing data  give  the  actual  cost  of  the  cul- 
vert: 

Labor: 

Foreman.   7  days  at   $5.00 %  3,i.O0 

Excavation.   70   hrs.   at  $0.195 13.65 

Mixing      concrete,      invert     and     footings, 

64%   hrs.   at  $0.195 12.63 

Setting  forms,  36  hrs.  at  $0.333 12.00 

Mixinff    concrete,     arch    proper,     112    hrs. 

at    $0.19.^.     •26.74 

Cleaning  up,  3  hrs.  at  $0.195 0.59 

Total    for    labor $100.61 

Per   cubic    yard    $2,012 

Material: 

Cement,    212    sacks   at   $0.41 $86.92 

Gravel,    49   loads  at  $0.50 24.50 

Sand.  5,(100  lbs.  at  $0,093  per  100 4.75 

Water.   8  tanks  at  $0.50 4.00 

Centers,    7    at   $1.UJ 7.00 

Rallingis     9.60 

Reinforcement,  part  new  and  part  scrap.     16.30 
Lumber     20.00 

Total    for   materials $173.07 

Per    cubic    yard $3,461 

Grand  total  for  labor  and  material. .  .$273.68 
Grand  total   per  cubic  yard $6,474 

The  arch  was  60  ft.  long  over  all  and  was 
constructed  in  two  sections  of  30  ft.  each, 
one  head  wall  being  constructed  integral 
with  each  section.  The  headwalls  were  1  ft. 
thick  and  the  top  and  outside  faces  were  cov- 
ered with  %  in.  of  mortar  mixed  in  the  pro- 
portion of  one  part  Portland  cement  to  two 
parts  of  river  sand.    The  concrete  was  mixed 

•Some  overtime  at  Increased   pay. 
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by  hand  in  the  proportion  of  one  part  cement 
to  six  parts  of  mine  tailrngs.  or  gravel  Ihe 
surface  of  the  invert  was  fmished  with  1  in. 
of  mortar.  The  centers  for  the  arch  were 
spaced  5  ft,  apart.  For  lagging  2.x4-in.  tim- 
bers covered  with  tar  roofing  paper  were 
used,  and  gave  a  smooth  finish  to  the  interior 
of  the  arch.  The  reinforcement,  which  was 
used  sparingly  and  only  as  an  extra  precau- 
tion, consisted  of  gas  pipe,  part  of  which  was 
new  and  the  rest  scrap. 

The  culvert  was  designed  by  and  construct- 
ed under  supervision  of  Mr.  A.  J.  McKenzie, 
Assoc.  M.  Am.  Soc.  C.  E.,  City  Engineer, 
Webb  City,  Missouri. 

Notes  on  Road  and  Street  Work. 
Built-Up  Bituminous  Gravel  Roads. — Dur- 
ing the  past   vear  or   two   the   Massachusetts 
Highway  Commission  has  been  constructing  a 
so-called  built-up  gravel  road.     This  type  of 
road   is   used   in   cases   where  the   traffic   will 
permit,  and  where  a  suitable  quality  of  gravei 
is  available.     The  method  of  construction  is  as 
follows :     The  lower  layer  of  gravel  is  spread 
and  thoroughly  rolled,  after  which  a  layer  ot 
asphalt  oil  and  gravel  is  applied.     This  layer 
is  sprinkled  and  rolled  before  the  subsequent 
layer  is  applied.    Three  applications  of  oil  and 
gravel  are  made  giving  a  finished  bituminous 
surface  about  1%  ins.  thick.    About  %  gal  of 
oil  is  used  in  each  layer.     The  finished   sur- 
face is  covered  with   suitable  gravel  until  all 
signs  of  oil  exuding  to  the  surface  have  ceased. 
Road    Construction    on    Wet    Sub-Soil. — 
In  a  discussion  before  the  .American  Society  of 
Engineering   Contractors    Mr.   Leon   F.   Peck, 
Superintendent      of      Highways,      Greenwich, 
Conn.,  stated  that  he  had  used  the  following 
method  with  excellent  results  in  constructing 
roads  on  wet  sub-soil  in  a  climate  where  the 
frost   extends   from    1    ft.   to  4   ft.   deep   each 
year :    A  cut  off  trench  3  ft.  deep  is  excavated 
the   road,   and   in   it    is   laid   a  5-in.   or   6-in. 
open  joint  vitrified  pipe,  the  trench  then  being 
filled  to  the  top  with  broken  stone.     To  pre- 
vent crushing  the  pipe  this  trench  is  generally 
put  under  the  shoulder  just  outside  of  the  line 
of  rolling,  and  toward  the  high  side  if  there 
is  a  cross  slope  to  the  country.     On  the  rolled 
sub-grade  is  laid  a  first-class  10-in.  rolled  Tel- 
ford  foundation    on   which    is    spread   a   4-in. 
loose  layer  of  crushed  trap  rock,  ranging  from 
%-in.   to   1%-in.     This  is  smoothed   out  with 
the   roller   and    from    1.8.5   gals,    to   2.2.5   gals. 
of  bitumen  per  square  yard  applied  by  hand 
in  two  applications  using  nearly  1%  gals,  for 
the    first.     Just  enough    V4-in.    clean    trap    is 
spread  over  the  bitumen  to  fill  the  voids  and 
is  thus  thoroughly  rolled.     This  construction 
is    costing    in    Mr.    Peck's    locality,    including 
grading,  from  $1.3-5  per  sq.  yd.  up.  depending 
on  length  of  hauls,  and  is  successfully  carrying 
about  .500  vehicles  per  day.  of  which  60  to  70 
per  cent  are  motor  cars  during  the  summer. 

A  Device  for  Cutting  Sod. — .\  common 
method  in  sodding  is  to  cut  the  turf  into  pieces 
a  foot  square  and  about  2  or  2%  ins.  thick. 
This  answers  well  upon  small  areas  if  the  sod 
is  cut  to  a  uniform  thickness  and  the  surface 
of  the  ground  is  made  vcrj^  smooth  ;  otherwise 
there  is  more  or  less  difficulty  in  getting  the 
squares  of  sod  adjusted  evenly  so  as  to  pro- 
duce a  smooth  surface.  Considerable  ramming 
or  pounding  is  necessary  in  order  to  establish 
the  desired  smoothness,  unless  great  care  is 
e\ercise<l  in  cutting  the  turf  to  a  uniform 
thickness  and  in  providing  a  smooth  surface  to 
lay  it  upon.  .V  device  for  cutting  the  turf  to 
a  uniform  thickness  is  described  in  a  recently 
issued  Farmers'  Bulletin,  and  is  illustrated  in 
the  accompan>ing  cut.  This  device  is  used 
where  extensive  sodding  operations  are  to  be 
undertaken,  and  its  action  is  similar  to  an  or- 
din.iry  carpenter's  plane.  The  device  is  used 
to  cut  long  strips  of  tiirf.  .■\fter  tlie  strips  of 
turf  have  l>ecn  cut  bv  horsepower  with  the 
implement  illustrated  they  are  rolled  into  rolls 
of  convenient  size  for  handling  and  the  sod- 
ding 's  accomplished  by  unrolling  the  turf 
over  the  area  to  be  grassed,  .\fter  placing  the 
sod  in  position  it  is  thoroughly  rammed  down 
with  a  heavy  wooden  maul  or  pressed  down 
with  a  lawn  roller  in  order  to  produce  a  uni- 
form and  smooth  surface. 


Equipment  of  a  Road  Material  Testmg 
Laboratory.-A  bulletin  on  the  Physical 
testing  of  rock  for  road  building,  issued  re- 
centK  by  the  U.  S.  Office  of  Public  Roads 
gives  the  following  hst  of  apparatus  which 
should  prove  of  service  to  those  contemplating 
the  equipment  of  a  routine  road  material  test- 
ing laboratory.  Three  assistants  and  one  en- 
gineer have  tested  as  high  as  36  samples  per 
week  with  this  apparatus  and  no  trouble  should 
be  experienced  in  maintaining  an  average  ot 
24  samples  per  week. 

1  Deval  abrasion  machine  J>av'"f,  *  ^J™  tSt 
1  Impact  testing  machine   tor  toughness  test. 
1  Dorry  hardness  testing  machme. 
1  cementins-value  impact  testing  machine. 

1  cfmenting-value   briquette-forming  machine 

and  mold. 
1  diamond    core    drill. 

1  diamond  saw. 

2  grinding  laps. 

1  small   jaw    crusher. 
1  small  disk  grinder. 
1  large  drying  oven. 
1  platform  scales  (500  lbs.— "4  lb.). 
1  scale    (5   kilograms— ^4    gram). 
1  chemical   balance   (100  grams— 0.01   gram). 
1  desiccator   for   cooling  cementing-value    bri- 
quettes. ,  ,,„l.l!v.« 

1  dozen    3 -quart    enameled    pans    for    holding 

rock  samples  before  and  after  the  abrasion 

test. 
1  dozen  1-pint  Mason,  jars. 
1  each    of    the    following   graduates:    100,    oOO. 

and  1,000  cc.  ,  ^  .„ 

1  200-ciibic     centimeter     beaker     for    specinc 

gravity. 
1  thermometer   for   oven. 
1  room   thermometer. 
1  15-in.  sieve.  No.  40  mesh. 
1  15-in.   sieve.   1-16-in.    mesh. 


^^gB 


Device  for  Cutting  Sod. 


1  set    of    sieves    for    mechanical    analysis,    in- 
cluding the  following  sizes:  1%  in.,  IVi  in.. 
1  in.,   %  in..   "A  in..  H  in.,  Va  in.,  10.  20,  30, 
40,  50.  SO,   lOO  and  200. 
100  sample  bags    (burlap),    IT    ins.   square   when 

empty. 
500  blank   tags. 

1  50-lb.  anvil. 

1  10-lb.  sledge. 

1  3-lb.  double-face  stone  hammer. 

1  1%-lb.  single-face  stone  hammer. 

1  6-in.   scoop. 

1  bbl.  of  quartz  sand  between  No.  30  and  No. 
40  sieves. 

1  oO-Ib.    bale  of  waste. 

1  galvanized-iron  waste   can. 

1  oil  can  and  motor  oil. 

6  sink  scrub  brushes. 

1  cu.   ft.  measure. 

1  %-cu.    ft.    measure. 

Country  Road  Brick  Paving  Without 
Curbs. — In  discussion  at  the  last  annual 
meeting  of  the  Illinois  Society  of  Engineers 
and  Surveyors  Mr.  W.  T.  Blackburn  stated 
that  brick  paving  without  curbs  had  been  used 
to  a  limited  extent  on  country  roads  in  Ohio 
and  eastern  states.  The  bricks  used  were  of 
special  shape,  sHghtly  narrower  across  the 
middle  than  at  the  ends  (like  a  cement 
briquette),  so  that  when  laid  they  interlocked 
and  the  end  bricks  or  half  bricks  could  not 
pull  apart  from  the  others.  Mr.  Blackburn 
stated  that  this  form  of  construction  was  open 
to  the  following  objections:  (1)  No  provi- 
sion was  made  for  separation  of  the  bricks  to 
provide  for  a  cement  filler;  (2)  the  bricks 
would  have  to  be  perfectly  laid  and  the  joints 
broken  exactly  in  the  middle  of  the  brick  or 
the  lines  would  become  so  irregular  and  the 
spacing  so  imperfect  that  the  plan  would  be 
impracticable.  Mr.  Blackburn  stated  that  coun- 
try roads  at  Mattoon,  111.,  built  10  or  12  years 
ago,  had  two-course  brick  pavini?,  a  thin  gravel 
base,  sand  filler  and  wood  curbs.  The  curb 
has  long  since  gone,  either  having  decayed  or 
been  lifted  and  removed  by  the  frost.  This 
8-ft.  pavement,  however,  is  still  in  excellent 
condition. 


Wood  Pavement  Specifications  of  Chi- 
cago. 

Sirs  :  Kindly  permit  me  to  encroach  on  your 
space  regarding  the  article  in  your  issue  of 
July  17th,  on  Wood  Block  Pavement  Specifica- 
tions of  Chicago.  On  page  68  you  refer  to  the 
first  oil  for  impregnating  the  blocks,  which 
shall  be  a  distillate  and  gravity  shall  not  be 
less  than  1.08.  Then  follows  the  requirement 
that  the  residue  remaining  shall  be  "soft,  wax- 
like nature,  so  that  it  can  be  readily  indented 
with  the  finger,"  and  of  an  "amber  color" 
when  put  on  a  piece  of  filter  paper  in  trans- 
mitted light.  This  is  the  oil  required  in  Chi- 
cago and  is  a  very  high  grade  of  genuine 
creosote  oil,  one  containing  a  large  per  cent 
of  anthracene  oil,  which  is  a  waterproofing 
permanent  oil.  This  and  other  true  creosote 
oils  can  thoroughly  impregnate  wood  blocks. 
The  special  reason  for  writing  you  is  to  say 
that  the  second  oil,  mentioned  on  page  69,  is 
not  allowed  to  be  used  in  Chicago.  The  sec- 
ond oil  is  one  which  shall  be  "a  coal  tar  prod- 
uct" and  therefore  not  necessarily  a  creosote 
oil  nor  a  distillate.  There  is  no  requirement 
with  reference  to  the  quality  of  the  laboratory 
test  distillate  remaining.  This  second  oil.  if 
it  were  permitted  to  be  used,  would  allow  the 
oil  to  contain  heavy,  stiff  coal-tar  pitch  residue 
which  does  not  impregnate  wood  and  which 
causes  blocks  to  bleed,  ooze  and  become  tarry, 
disagreeable  and  objectionable;  as  experience 
in  Chicago  and  other  cities  has  shown,  when 
such  a  coal-tar  product,  instead  of  genuine 
creosote  oils,  has  been  used. 

I  speak  from  a  personal  knowledge  of  Chi- 
cago pavements  for  many  years  and  of  the 
1912  Chicago  specifications  where  I  have  re- 
peatedly served  in  connection  with  improving 
specifications  and  preventing  objectionable  tar 
and  pitch  oils  being  used,  which  do  not  water- 
proof and  preserve  blocks  and  which  produce 
oozing;  besides  being  regarded  as  a  somewhat 
monopolized  or  controlled  oil.  I  also  have  a 
letter  of  July  22nd,  from  the  President  of 
the  Board  of  Local  Improvements  referring 
to  your  article  in  which  he  says ;  "Investiga- 
tion proved  to  us  that  all  the  oil  ordinances 
call  for  a  genuine  creosote  oil,  and  that  the 
tar-oil  which  had  been  used  could  have  been 
ruled  out.  This  knowledge  was  only  discov- 
ered after  both  the  old  and  new  specifications 
were  already  in  print.  I  gave  the  order  some 
time  ago  for  blue  penciling  the  old  specifica- 
tion, so  that  no  further  mistakes  of  this  kind 
would  be  made."  This  means  that  the  second 
oil  which  appears  as  one  of  two  authorized  in 
Chicago  in  your  issue  of  July  17th.  is  not 
permitted  to  be  used  there. 

While  the  quality  of  oil  required  by  the 
specifications  of  Chicago,  the  first  oil  in  your 
paper,  is  an  excellent  creosote  oil  and  can 
be  made  from  coal  tar  by  any  distiller  or  from 
the  common  creosote  oils  of  the  market ;  it 
is  one  of  several,  competing,  other  genuine 
creosote  oils  which  have  long  been  successfully 
used  in  preserving  wood  blocks  in  many  cities 
of  .^merica  and  Europe. 
Sincerely  yours, 

J.  W.  HOW.\RD,  C.  E.,  Road  and 
Pavement  Engineer. 
1   Broadway,  New  York,  July  2.5th,  1912. 


The  California  State  Highway  Commission 
is  now  calling  for  bids  on  some  -58  miles  of 
improved  highways,  which  are  to  be  con- 
structed on  a  concrete  base  :i:k!  v.i'l  have  a 
hituminized  wearing  surfacing. 


A  double  roof  of  reinforced  concrete  is  one 
of  the  features  of  the  ice  palace  recently  built 
in  Hanover,  Germany.  The  barrel  arch  of  this 
roof  which  as  a  span  of  abopt  69  ft.  is  sup- 
ported on  nine  reinforced  concrete  rafters,  and 
the  thrust  is  taken  up  by  the  rods  placed  be- 
neath the  floor  of  the  structure  and  anchored 
to  the  concrete  of  the  haunches.  The  panels 
between  the  rafters  form  a  thin  interior  re- 
inforced concrete  ceiling,  and  being  a  contin- 
uation of  the  compressing  slabs  of  the  barrel 
arch  rafters  they  form  virtually  a  complete 
unit.  The  second  reinforced  concrete  roof 
which  rests  on  the  square  ra.fters  of  the  bar- 
rel arch  is  of  heavier  construction  and  is  cov- 
ered with  a  layer  of  waterproofing  felt.  The 
air  confined  between  the  twT  roofs  acts  as 
an  insulating  material  and  is  said  to  reduce 
largely  the  influence  of  outside  temperature. 
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The   Physical   Properties   of   Rock  for 
Road  Building. 

A  road  building  rock  should  have  three  very 
essential  characteristics:  It  should  be  hard 
and  tough  and  it  should  have  good  cementing 
or  binding  power.  By  the  hardness  of  a  road 
material  is  meant  its  ability  to  resist  the  abra- 
sive action  of  traffic  in  causing  displacement 
of  the  surface  particles  by  friction ;  the  tough- 
ness of  a  rock  is  a  measure  of  its  ability  to 
resist  rupture  due  to  the  impact  of  traffic; 
the  cementing  or  binding  power  of  a  rock  de- 
termines how  firmly  the  individual  stones  will 
be  cemented  together  by  the  rock  powder 
forriTed  through  the  action  of  traffic.  To  de- 
termine the  above  three  characteristics,  as  well 
as  to  investigate  other  minor  physical  features, 
the  following  tests  are  made  at  the  U.  S. 
Office  of  Public  Roads:  (1)  Hardness.  (2) 
toughness,  (3)  resistance  to  wear,  (4)  cement- 
ing value,  (5)  specific  gravity,  and  (6)  absorp- 
tion. A  description  of  these  tests  as  now 
practiced  and  an  interpretation  of  the  results 
of  the  tests  are  given  in  a  bulletin  issued  re- 
cently by   the   U.    S.    Office  of   Public   Roads. 

The  six  tests  mentioned  above  have  been 
conducted  in  the  Government  road  material 
laboratory  since  1902.  Table  I  shows  the 
maximum  and  minimum  values  obtained  in 
this  laboratory  on  all  rock  samples  tested  up 
to  January,   1912. 

An  interpretation  of  the  results  of  tests  on 
rock  samples  is  given  in  the  above  mentioned 
bulletin  as  follows : 

Hardness. — Rocks  having  a  coefficient  of 
hardness  below  14  are  called  soft ;  from  14  to 
17,  medium;  and  above  17,  hard. 

Touglincss. — The  results  of  the  tou,ghness 
test  are  interpreted  so  that  rocks  which  run 
below  13  are  called  low;  from  13  to  19,  me- 
dium ;  and  above  19,  high. 

Resistance  to  JVear. — In  niterpreting  the  re- 
sults of  this  test,  a  French  coefficient  of  wear 
below  8  is  called  low ;  from  8  to  13,  medium ; 
from  14  to  20,  high ;  and  above  20,  very  high. 

Cementing  Value. — Cementing  values  below 
10  are  called  low;  from  10  to  25,  fair;  fr9m 
26  to  75,  good ;  from  7G  to  100,  very  good ; 
and  above  100,  excellent. 

Absorption. — The  absorption  test  is  of  value 
in  judging  the  probable  lasting  qualities  of  the 
rock  under  tlie  action  of  frost.  The  presence 
of  frost  in  the  stones  is  likely  to  be  promotive 
of  weakness  or  disintegration  and.  for  this 
reason,  is  liable  to  cause  rapid  crumbling  of 
the  screenings  and  the  wearing  surface  of  the 
road.  The  higher  the  absorption  the  greater 
the  efi^ect  of  frost.  In  bituminous-bound  work 
some  observations  seem  to  indicate  that  it  is 
of  advantage  to  use  a  rock  of  high  absorption 
rather  than  one  with  low  absorptive  qualities, 
since  the  bituminous  material  is  taken  in  by 
the  porous  rock  and  binds  it  together  more 
efficiently  than  in  the  case  of  rocks  of  low  ab- 
sorption. The  indications  are  that  the  cushion- 
ing  effect   of    the   bituminous   binder   renders 


the  rock  in  a  bituminous-bound  road  more  re- 
sistant to  wear  than  in  a  water-bound  macad- 
am, making  it  possible  to  use  a  softer  rock 
than  in  water-bound  construction  when  sub- 
jected to  the  same  traffic  conditions. 

It  is  manifestly  impossible,  because  of  the 
varying  conditions  of  traffic  and  climate  to 
which  roads  are  subjected,  to  give  rock  sam- 
ples a  numerical  grading  of  excellence  from 
the  results  of  laboratory  investigation.  Never- 
theless a  very  accurate  preliminary  idea  of 
their  value  for  the  purpose  in  hand  may  be  ob- 
tained from  a  consideration  of  tire  laboratory 
results  taken  in  conjunction  with  the  probable 
traffic  and   climatic  condition. 

The  ideal  rock  for  the  construction  of  a 
macadam  road  is  one  which  resists  the  wear 
of  the  traffic  to  which  it  is  subjected  to  such 
an  extent  as  to  supply  just  a  sufficient  amount 
of  binding  material  to  cement  the  road.  If, 
after  the  road  is  constructed,  the  traffic  is  not 
sufficiently  severe  to  wear  off  the  requisite 
amount  of  binder  to  replace  that  carried  away 
by  wind  and  rain,  the  road  "ravels."  Should 
an  excess  amount  of  fine  material  be  worn 
away,  the  road  becomes  muddy  and  dusty. 
In  either  case  the  rock  was  not  suited  for  the 
road  on  which  it  was  used.  A  softer  rock 
should  have  been  used  in  the  first  case  and  a 
harder,  tougher  rock  in  the  last  case. 

In  the  case  of  a  very  lightly-traveled  road 
or  parkway,  the  best  results  could  be  obtained, 
not  with  a  hard,  tough  rock,  but  with  a  softer 
material  with  :l  good  cementing  value.  Un- 
der the  conditions  to  which  this  type  of  road 
is  ordinarily  subjected,  a  hard  tough  rock 
would  build  a  road  likely  to  ravel  because  of 
the  lack  of  binding  material  supplied  by  traf- 
fic, whereas  if  a  softer  material  were  used, 
sufficient  binder  would  result  from  the  wear 
produced  by  traffic. 

For  the  construction  of  heavily-traveled 
roads,  a  very  hard,  tough  rock  with  good  ce- 
menting value  is  necessary. 

The  following  facts  should  be  taken  into 
consideration  before  attempting  to  interpret 
the  results  of  the  laboratory  tests  on  samples 
of  rock  intended  for  use  in  macadam-road  con- 
struction, viz. :  1.  The  character  of  its  traffic 
to  which  the  material  is  liable  to  be  subjected, 
whether  (a)  automobile,  or  (b)  horse-drawn 
— and  if  so,  whether  (1)  heavy,  (2)  medium, 
or  (3)  light.  2.  The  character  of  the  mate- 
rial under  examination,  that  is,  (a)  its  name, 
and  (b)  its  approximate  mineral  composition 
and  structure.  3.  The  behavior  of  material  of 
a  similar  nature  in  actual  service.  A  knowl- 
edge of  these  three  points  is  essential  to  an  in- 
telligent interpretation  of  the  laboratory  tests 
in  any  specific  instance. 

Character  of  TrafUc. — The  following  discus- 
sion will  apply  only  to  materials  which  are  to 
he  subjected  principally  to  horse-drawn  traf- 
fic, as  ordinary  macadam  roads  have  been 
found  impracticable  when  nmch  automobile 
traffic  exists.  Assuming  the  traffic  to  be  prin- 
cipally  horse-drawn,   it  is   necessary  to   know 


whether  it  will  be  heavy,  as  in  the  vicinity  of 
the  large  cities ;  medium,  as  on  the  principal 
country  highways ;  or  light,  as  on  park  or  the 
less  important  country  roads.  It  has  been 
found  by  experience  that  certain  rocks,  such  as 
the  hard,  tough  traps,  are  no  more  suitable 
for  use  on  park  roads  than  are  the  softer  lime- 
stones for  the  main  arteries  of  a  large  city. 

Character  of  Material. — It  is  of  value  to 
know  the  name  and  character  of  the  material 
under  discussion  in  order  that  an  intelligent 
comparison  may  be  made  with  similar  mate- 
rials in  actual  service. 

Behavior  of  Similar  Rock  in  Service. — No 
matter  how  carefully  conducted,  it  is  impossi- 
ble for  laboratory  tests  to  do  more  than  ap- 
proximate the  conditions  of  actual  traffic.  It 
would,  therefore,  be  impossible  to  judge  ac- 
curately the  qualities  of  a  road  material  from 
laboratory  tests  alone,  unless  supplemented  by 
the  experience  obtained  by  observation  of 
similar  material  in  service. 

Experience  has  shown  that,  in  general,  the 
following  table  of  limiting  values  for  labora- 
tory tests  may  be  used  in  determining  a  sam- 
ple's fitness  for  use  on  roads,  if  taken  in  con- 
nection with  the  conclusion  drawn  below  un- 
der each  heading. 

TABLE   n.— LIMITING  VALUES. 
Character         Per  cent  of 

of  traffic.  wear.       Hardness.  Toughness 

Heavy     2.5  or  less     IS  or  over     19  or  over 

Medium    2.5  to  5  14  to  18         14  to  19 

Light     5  to  S  10  to  14         8  to  14 

The  cementing  value  should  in  general  run 
above  25  for  all  classes  of  traffic  except  in 
specific  cases,  as  noted  below. 

Trap. — The  traps,  including  the  usual  varie- 
ties of  diabase,  basalt,  andesite,  gabbro,  etc., 
on  account  of  their  high  resistance  to  wear, 
hardness,  and  toughness  are  particularly  well 
adapted  for  roads  subjected  to  heavy  teaming. 
They  also  bind  well  on  the  road,  provided  the 
traffic  'S  heavy  enough  to  supply  by  wear 
enough  fine  material  to  replace  that  lost  by 
natural  causes.  The  low  cementing  value 
sometimes  found  is  apparently  not  borne  out 
in  practice,  since  these  rocks  hind  well  on  the 
road.  Otherwise,  the  laboratory  tests  appear 
to  agree  quite  closely  with  the  results  in  prac- 
tice, and  Table  II  may  therefore  be  applied  quite 
rigidly  to  this  class  of  material. 

Limestone  and  Dolomite. — Low  resistance  to 
wear  and  a  good  binding  value,  which  are  the 
distinguishing  characteristics  of  the  limestones, 
are  usually  shown  quite  plainly  from  the  re- 
sults of  laboratory  tests.  The  results  of  lab- 
oratory tests  may.  therefore,  be  taken  as  a  very 
fair  indication  of  the  probable  behavior  of  the 
material  in  service,  and  Table  II  may  be  ap- 
plied  with   comparative   closeness. 

Granites. — Lack  of  toughness  and  binding 
power  renders  the  granites,  as  a  class,  unfit 
for  use  in  any  but  the  foundation  courses  of 
macadam  roads.  The  laboratory  test  will 
usually  show  these  defects,  except  in  the  case 


T.JlBLE  I.— maximum  AtiT>  MINIMUM  RESULTS  ON  ROCK  SAMPLES', 


No.  of                                                Specific  gravity 

samples.  Name.                    Max.  Min. 

16     Amphibolite  :!.10  2.70 

63     Andesite    2.95  1.S5 

183     Basalt     3.05  2.30 

52     Chert    3.00  2.00 

9     Conglomerate    2.65  2.00 

217     Diabase    3.20  2.60 

72     Diorite    3.35  2.70 

183     Dolomite   3.00  2.30 

6     Ecloglte     3.65  2.95 

11     Epidosite     .'i.30  2.70 

11     Felsite    2.80  2.50 

91  Fieldstone     

42     Gabbro     3.65  2.75 

152     Gneiss    3.20  2.60 

219     Granite    3.00  2.00 

136     Gravel    

71S     Limestone    2  S'l  2.0O 

37     Marble    2.85  2.65 

9     Marl    

19     Mixed    stone 

5     Peridotite    '..''•i  3.65 

90     Quartzite     '.15  2.35 

42     Rhvolite     vn  2.05 

340     Sandstone     :  ''-  2.00 

136     Schist   ■■."0  ?.65 

9     Shale     2.-0  2..50 

55     Slag     "  "0  2.00 

.19     Slate     '  "  2  «o 

■27     Syenite     3.0.-  "  '' 


Wat 
Weight — pounds    absorbed' 


Av. 
3.09 
2.65 
2.S5 
2.55 
2.62 
2.96 
2.86 
2.73 
3.20 
3.04 
2.65 

2'.  9  7 
2.75 
2.66 

2.66 
2.76 


2.95 
2.67 
2.56 
2.61 
2.94 
2.6.-; 
2.97 
2.7s 
2.65 


per  cubic  foot 


Max. 

193 
184 
190 
1S4 
165 
200 
209 
181 
228 
206 
175 

228 
200 
187 

178 

178 


221 
196 
181 
203 

200 
168 
243 
209 
190 


Min. 
168 
115 
143 
125 
156 
162 
168 
143 
184 
168 
156 

172 
162 
125 

125 
165 


165 
147 
128 
125 
165 
156 
125 
162 
134 


Av. 

187 
165 
178 
159 
163 
185 
179 
170 
200 
190 
165 

185 

172 
166 

166 

17a 


184 
167 
160 
163 
183 
165 
185 
173 
165 


per  cub 

Max. 

1.65 

12.50 

6.40 

11.10 

3.71 

2.73 

1.03 

9.40 

.28 

1.6.i 

3.13 

".97 

1.24 
2.77 

vi.n 

2.19 


1.02 
2.95 
7.15 
11.60 
1.35 
4.84 
4.40 
2.10 
4  ■.'! 


pounds     Per  cent 
ic  foot.     ■   of  wear 
Max.     Min 
10.3 
17.4 
16.6 
29.2 
12.7 
6.3 
12.0 
18.6 


Min. 
0.04 
.05 
.02 
.25 
.26 
.03 
.0.-. 
.07 
.10 
22 
!02 

'.04 
.02 
.04 

'.02 
.10 


.05 
.03 
.02 
.06 
.50 
.04 
.05 
.OS 


7.4 

3.4 

10.3 

5.9 

16.4 

24.6 

.34'.  2 
14.0 

i'o',;i 
5.3 
7.6 
9.7 

41.7 
23.3 
16.2 
13.5 
12.4 
14.4 


1.0 
1.5 
1.3 
2.7 
3.5 
1.1 
1.6 
1.2 
1.8 
2.0 
1.9 
2.1 
1.3 
1.7 
1.1 

r.s 
2.3 

2'.i 

3.0 
1.6 
1.7 
1.0 
1.3 
3.2 
2,5 
1.6 
1.6 


CORRECTED 

French 

coefficient 

of  wear. 

Max.      Min. 


TO  .TAN.  1,  1912. 


41.' 
26.0 
30.4 
14.9 
11.6 
36.4 
25.0 
33.3 
22.7 
19.6 
21.3 
19.0 
30.8 
23.0 
37.0 

21.7 
17.5 

19.1 
13.2 
24.5 
23.0 
40.8 
31.7 
12.6 
15.7 
24.4 
25.6 


3.9 
2.3 
2.4 
1.4 
3.2 
6.4 
3.3 
2  2 

ll'.l 
5.4 

11. S 
3.8 
6.S 
2.4 
1.6 

'l'.2 
2.8 

'3.9 
7.0 
5.3 
4.1 
1.0 
1.7 
2.5 
3.0 
3.2 
2.8 


Hard 
Max. 
19.0 
19.4 
19.3 
19.7 
18.4 
19.4 
19.4 
18.8 
18.7 
19.3 


tU'SS. 

Min. 
13.5 

5.0 

5.7 
12.7 

9.3 
12.3 
16.6 

1.8 
17.4 
10.7 


Toughness. 
Max.    Min. 

40  7 

44  5 

40 

26 

10 

54 

38 


Cement- 
ing value. 
Max.       Min. 


18.8 
19.3 
19.6 

l'9'.i 
17.3 


15.0 
19.7 
19.7 
19.5 
19.0 
17.7 
18.3 
19.7 
19.2 


13.3 

9.0 

13.6 

".0 
7.1 


13.3 

15.3 

15.3 

.0 

.9 

13.9 

10.7 

1.1 

17,3 


31 
23 


33 


25 
23 


12 
30 

42 
60 
44 
12 
21 
56 
34 


10 
4 
4 
3 

14 


235 

500-1- 
500  + 
500-f- 
5004- 
500  + 
14S 
179 
130 
S3 

'i.5 
134 
110 
255  2 

.iOO-f  3 

500  9 

S5  10 

500-(-         96 

'91  i'-. 

45  n 

500+  9 

.iflO+  1 

232  .i 

367  2'i 

500+  1 

.=no_-  1 


11 


5 
9 

10 


1 
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of  highly  altered  iiiatLiiai,  winch  will  invar- 
iably show  a  good  cenieiiting  value  in  the 
laboratory.  Experience  has  shown,  how- 
ever, that  even  such  material  should  not  be 
used  for  surfacing  on  account  of  the  ease 
with  which  it  disintegrates  under  traffic. 

Sandstones. — The  laboratory  tests  do  not 
agree  concerning  sandstones  as  closely  as  they 
should  with  the  results  in  practice.  This  is 
especially  true  in  their  wearing  and  binding 
qualities,  for,  although  these  tests  quite   fre- 


quently run  high  in  the  laboratory,  it  is  un- 
doubtedly true  that,  e.xcept  in  some  instances, 
material  of  this  nature  is  unsuitable  for  use 
except  in  the  foundation  courses.  As  a  rule, 
therefore,  it  is  necessary,  in  judging  this  ma- 
terial, only  to  determine  whether  it  has  suf- 
ficient strength  to  stand  up  under  the  roller. 
Chert. — Chert  is  a  very  hard  material  and 
usually  shows  good  resistance  to  wear  and 
rather  low  cementing  value  in  the  laboratory. 
It  has  been  found,  however,  that  it,  in  general. 


develops   good   binding  qualities  on   the   road. 

Gneiss,  Schist,  and  Slate. — Owing  to  their 
foliated  structure,  gneiss,  schist,  or  slate 
should  never  be  used  in  road  construction 
when  a  better  material  is  available. 

Marble  and  Quartsitc. — Neither  marble  nor 
quartzite  is  of  much  value  to  the  road  builder 
for  the  wearing  courses  of  macadam  roads, 
the  first  on  account  of  the  crystalline  structure 
and  the  second  on  account  of  its  extreme  hard- 
ness and  lack  of  binding  power. 


WATER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Methods      Employed      in      Constnjct- 

ing    the    Beacon    Hill    Resei^oir, 

Seattle,  Wash.,  with  Data 

on  Labor  Required. 

Contributed  by  E.  D.  Alexander,  Superintend- 
ent of  Construction. 

The  Beacon  Hill  Reservoir  of  the  Seattle 
water  system  is  situated  on  a  ridge  lying  to 
the  southeast  of  the  main  business  section  of 
the  city.  The  reservoir  is  a  part  of  the  low- 
service  distributing  system  and  will  supply  an 


in  diameter  and  is  fed  by  a  12-in.  Kalamein 
pipe.  The  12-in.  pipe  is  also  supported  on 
concrete  piers,  spaced  about  10  ft.  apart. 

Two  stairways  were  built  in  each  basin,  one 
leading  to  the  gate  valve  at  the  outlet  and  one 
on  the  east  side.  The  stairs  were  set  into 
and  built  as  an  integral  part  of  the  lining.  The 
gate  house  is  of  reinforced  concrete  with  a 
pressed  brick  and  terra  cotta  superstructure. 
It  is  double,  one  side  for  the  control  of  the 
flow  from  each  basin  so  that  either  basin  can 
be  operated  alone,  or  both  together.  Each  side 
of   the   gate   house    consists   virtually   of    two 


the  half  way  point  provided  for  the  passing  of 
the  cars.  The  greater  part  of  the  track  was 
carried  on  trestle  from  4  to  30  ft.  in  height. 
Sand,  gravel  and  cement  and  also  coal  for  fuel 
were  hauled  in  two  3-cu.  yd.  steel  dimip  cars, 
fastened  to  a  %-in.  wire  cable.  This  was  op- 
erated by  a  55  h.  p.  engine  located  above 
the  mixers.  In  the  gulch  just  west  of  the  res- 
ervoir depression  pulleys  were  used  for  hold- 
ing the  cable  in  place,  \^'hen  the  mixers  were 
being  run  to  full  capacity  it  was  necessary  to 
operate  the  tramway  about  15  hours  per  day. 
About  six  trips  per  hour  were  made.     As  the 
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Fig.  1-Plan  of  Beacon   Hill    Reservoir  and   Profile  of  Tramway    and    Pipe   Lin 


important  manufacturing  and  wholesale  dis- 
trict. 1  he  contract  for  lining  the  reservoir 
with  concrete  was  let  in  August,  1910,  and  in- 
cluded besides  the  luiing,  the  construction  of  a 
gate-house  and  the  laying  of  some  7,000  ft  of 
litecl  and  cast  iron  pipe  lines.  As  shown  on 
the  plan  I- ig.  1,  the  reservoir  is  double,  con- 
sisting of  two  basins,  one  of  6.5,000,000  gals 
capacity,  and  the  other  of  18,000,000  gals     ca- 

^f^^^Xct  ^'"^  P.'^"  ^'''^  ^''°"s  the  location  of 
the  different  pipe  lines  and  together  with  the 
profile,  I-ig.  1,  gives  a  good  idea  of  the  layout 
of  the  contractor  s  plant. 

The  bottom  of  each  basin  slopes  toward 
the  outlet  corner,  which  is  2'.i  ft.  below  the 
other  three  corners.  The  opening  into  the  out- 
let pipe  IS  2V4  It.  above  the  bottom  at  this 
point  so  that  when  the  water  is  drawn  down 
no  sediment  will  pass  into  the  pipe.  To  clean 
the  basin  a  I2-in.  gate  valve  at  the  bottom  of 
the  outlc  casting  is  opened  an.l  the  sediment 
IS  washed  into  the  gate  house  and  thence  into 
the  overflow  line.  Fig.  2.  For  this  purpose  a 
4-in.  Kalamcm  pipe  was  placed  around  the  bot- 
tom about  .dO  ,t.  out  from  the  slope,  with  ^^2- 
in.  those  valves  every  100  ft.  The  Kalamehi 
pipe  IS  supported  4  ins.  above  the  bottom  on 
small  concrete  piers. 

■\  four'^'"  "■a-"'  construrterl  i„  ii,c  center  of 
each  basm.    The  fountain  !,  ,s  .•>  ^^'y^^7v"\nl. 


large  reinforced  concrete  gate  chambers,  be- 
tween which  ,s  a  reinforced  concrete  tank 
or  screen  chamber,  containing  brass  wire 
screens.  From  the  bottom  of  each  tank  a  12- 
m.  cast-iron  drain  pipe  leads  to  the  overflow 
line. 

Construction  Plant.-The  tramway  over 
which  all  concrete  material  was  delivered  on 
the  reservoir  is  shown  paralleling  the  24-in 
and  3b-m.  steel  pipe  lines.  The  engine  for 
operating  the  tramway  was  placed  over  the 
mixing  plant  at  the  northwest  corner  of  the 
reservoir.  The  concrete  was  taken  from  the 
mixer  in  1-cu.  yd.  dump  buckets  to  a  Lidger 

wes°t  to'ciir''   """"'"^'    "''    '''"''''"   ^'°"' 
As  shown  by  Figs.  1  and  2.  the  cement  stor- 
age  sheds   and    the  sand   and   gravel   bunkers 
were  located  at  the  foot  of  the  hill  alXside 
of  a  spur  of  the  Northern  Pacific  R    R      The 
bunkers,  which  were  connected  with  the  rail 
road  by  a  trestle  on   a  6  per  cent  grade    had 
a   capacity  o     250  cu.   yds    each   of^sand  and 
sravel   and  the   sheds   held  (i,000  bbis    of  ce 
•nent.      1  he   .specifications   called   for   30  davs' 
storage  of  all  cement  before  using   thus  m-d' 
.ig^it^advisable  to  have  a  considerable  "uami'^^' 

wiSr2o:K^.^f^ll:;.^-rit^- 


e   to   Railway    Siding. 


tramway  paralleled  most  of  the  steel  pipe  line. 
It  was  used  to  good  advantage  in  distributinK 
the  pipe  along  the  line  of  the  ditch  For  this 
purpose  the  body  of  the  car  was  removed  and 
he  pipe  lashed  to  the  truck.  Figure  5  shows 
the  regular  dump  car  passing  a  truck  carrying 
a  42-in.   steel  pipe.  "* 

At  the  reservoir  the  sand  and  gravel   were 

h^M-"  ,oa'°  '"''■*",  ''"PP"  bottomed  bunkers 
holding  180  cu.  yds.  Beneath  the  bunkers 
and   above   the  mixers   was  a   housed-in   nlat 

IZZr'r^lr.'''  '"'''%  °f  cement  "From'^thL 
platform  the  hoppers  for  measuring  the  sand 
and   gravel   were   charged.     For   the   concrete 

nortini  ■  °*  ^."'■''-      "^^<^^  different  pro- 

work.     For  a  1:4:8  mixture  a  three-sack  batfh 

and%orr-4^-'  '  t^  a  fou'sacfbatch; 
snnH  /ni  a  S'^^-.sack  batch  was  mixed.   The 

For  theh^^'T'  ^'"-^  "^"  '"""'^  i"  each  case 
for  the  batch   of  mortar   7.9  cu.   ft    of   sand 
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The  concrete  was  taken  from  tlie  mixers  in 
1-cu.  yd.  bottom  dumo  buckets,  carried  on 
small  trucks  pulled  by  horses.  The  cars  ran 
on  a  28-in.  gage  double  track  road  along  the 
west  bank  to  the  cablewav. 


10  h.  p.  500-voIt  electric  motor.  The  greater 
portion  of  the  earth,  however,  was  removed  by 
the  cablewav.  In  order  to  accomplish  this 
and  not  interfere  with  the  placing  of  concrete, 
the   cablewav   was   operated    16  hours.      From 


Fig.  2- 


-View  of  Concrete   Mixing   Plant  and   Part  of  Tramway,    Showing    Curved    Slabs 
in    N.   W.   Corner   of    Reservoir. 


The  cableway  was  supported  by  towers  So 
ft.  high,  carried  on  twelve  pairs  of  standard 
R.  R.  wheels.  The  wheels  ran  on  a  five  rail 
track,  6x8-in.  ties  and  56-lb.  rails  were  used. 
The  main  timbers  of  the  tower  were  lOxl'i-ins. 
Wasliington  fir  with  3xl2-in.  bracing.  Iron 
wood  was  used  lor  Dearing  blocks.  The  main 
cable  was  1%  ins.  with  a  span  (on  the  north 
or  larger  basin)  of  770  ft.  Owing  to  the  high- 
er ground  east  of  the  south  basin  it  was  nec- 
essary to  shorten  up  the  cable  for  the  south 
basin.  The  carriage  was  operated  by  a  35  h. 
p.  engine  on  the  west  tower. 

EartJiwoi'k. — The  reservoir  basins  lie  part- 
ly in  excavation  and  partly  in  embankment. 
The  earthwork  was  completed  in  1909.  On  ac- 
count of  being  exposed  to  a  winter's  rains 
some  of  the  slopes  were  considerably  eroded. 
They  were  therefore  redressed  ;  the  worst  ones 
being  cut  back  about  3  ft.  Most  of  the  earth 
cut  from  the  north  slope  of  the  north  basin 
and  from  the  west  slopes  of  both  basins  was 
removed  by  a  chain  conveyor.  The  conveyor 
worked  in  a  rectangular  wooden  trough  12  ins. 
wide  by  6  ins.  deep,  into  wdiich  the  earth  was 
shoveled.  The  earth  was  delivered  into  side 
rump  boxes  of  1  cu.  yd.  canacity.  carried  on 
small  cars.     The  conveyor  was  operated  by  a 


3:30  to  7:30  A.  M.  it  was  used  for  removing 
earth  and  from  8  A.  M.  to  4  :30  P.  M.  it  was 


with  the  cableway.  A  total  of  about  12,000  cu. 
yds.  of  earth  was  removed.  All  places  in  the 
slope  which  were  below  grade  after  redressing, 
were  filled  with  concrete  of  a  1  :4 :8  mixture. 
Concrete. — The  concrete  lining  is  of  a  uni- 
form thickness  of  7  ins.  e.xcept  at  the  toe  of 
the  slopes.  See  Fig.  3.  A  6-ni.  base  of  1:3  :ft 
concrete  was  covered  with  a  1-in.  layer  of 
mortar  of  l:l}/2  mixture.  The  concrete  on 
the  bottom  of  the  reservoir  was  mixed  wet 
enough  to  require  only  a  very  moderate  tamp- 
ing, but  was  not  what  is  ordinarilv  called 
"sloppy.  "  The  mortar  surface  was  placed 
immediately  after  tamping  before  the  concrete 
had  a  chance  to  set  or  dry  out.  A  layer  of 
the  mortar  top  was  well  troweled  into  the  base 
and  covered  with  a  second  layer  which  was 
struck  off  with  a  steel-shod  straight  edge.  The 
surface  was  floated,  trowelled  and  then  given 
a  light  brush  finish.  No  trouble  W'hatever  has 
been  experienced  from  "hollow  "top."  The 
slopes  were  laid  in  the  same  manner  as  the 
bottom,  except  that  the  concrete  was  dry 
enough  to  hold  its  position  on  the  slope  when 
tamned.  The  concrete  was  laid  in  rectangular 
slabs.  On  the  bottom  the  slabs  were  12x32  ft. 
except  along  the  toe  of  the  slopes  where  they 
were  somewhat  shorter.  On  the  slope  the 
upper  slabs  were  12.x20,  and  the  bottom  slab 
varied  in  length,  due  to  the  difference  in  depth 
of  the  reservoir.  The  curved  corners  on  the 
slopes  were  so  divided  as  to  give  slabs  of  ap- 
proximately the  same  area  as  the  straight 
slabs.  The  slabs  join  on  concrete  ribs  4  inj. 
deep  by  8  ins.  wide,  the  joints  being  filled  with 
asphalt.     The    asphalt    was    melted    in    kettles 
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3 — Sketch     Showing     Section    of    Concrete    on  Slopes. 


used  on  concrete, 
earth.      The    sid( 


and  from  5  to 
dump    boxes    r 


y  P.   M.  on 
lentioned    in 


connection   with   the  conveyor  were  also  used 


Fig.  4 — View  of  Concrete  Slab   Construction     Looking   East  from   Cableway   Tower. 
(Shows    ho    wconcrete    was    placed    in   alternate    strips;    trenches    for   <-m'.QveU-   lihs;    ribs    in.    an<l 
farms  placed,  and  bottom  surfaced  ready  for  concrete.) 


holding   about    6    bbls.    and    poured    at    about 
325°  F. 

On  the  curved  corners  and  on  the  north 
and  south  slopes,  the  slopes  parallel  to  the  c«- 
bleway — alternate  slabs  were  laid,  but  on  the 
balance  of  the  slopes  and  on  the  bottom  al- 
ternate rows  were  laid,  a  continuous  strip  be- 
ing placed  entirely  across  the  basin.  The  joints 
between  the  slabs  were  made  by  wedge-shape 
boards  which  were  raised  slightly  by  the  fin- 
ishers. First,  the  three  slabs  on  the  east  slope 
were  placed  starting  with  the  lower,  then  a 
continuous  strip  across  the  bottom,  finishing 
with  the  west  slope.  The  cableway  was  then 
moved  south  24  ft.,  the  width  of  two  rows. 
and  another  strip  placed,  .\fter  the  concrete 
was  hardened  sufficiently  the  cableway  was 
moved  back  and  the  remaining  rows  were 
placed.    See  Fig.  4. 

The  average  crew  used  in  mixing  and  placing 
concrete  was  as  follows : 
Forms — 3  form  setters.  4  helpers. 
Mixers — 1  charging  hoppers.  1  dumping  mixer. 
Cars— 1   man  at  mixer,   2  at  cableway.  4   horses 

and  driver. 
Cableway— 1  engineer,   1  fireman. 
Concrete — 

Base— 1  foreman,   7  shovelers.  2  tampers. 

Ribs— 6  men  part  time  (rest  of  time  on  exca- 
vation). 

Top — 3  rodding,  2  finishing. 

Miscellaneous — Wetting  down  concrete,  2  men; 
cleaning.  2  men;  moving  track,  4  men  part 
of  the  time. 

Below  is  a  record  of  one  month's  run  in 
\ugust  and   September.    1911: 

Labor  Account— Time  in  Hours. 
Forms: 

Carpenters  BOS 

Laborers "04 

Mixers: 
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Labor  920 

Cars: 

Liibor  545 

Horses  and  drivers 732 

Cableway : 

EiiKlncer  and  flreman 17J 

Conirete: 

Foreman  174 

Labor 2.117 

Rodders     512 

Finishers    34S 

Miscellaneous  labor  1,077 

Total  number  of  working  days,  24,  at  8  hrs. 

per  day   192 

Time  tost   (3  different  da.vs)  on  account  of 


consulting  civil  engineers,  of  New  York  City. 
We  herewith  abstract  the  portions  of  the  article 
of  direct  interest  to  engineers. 


sewage  flow  per  person  at  35  gals.  In  order 
to  give  the  tank  bacteria  opportunity  to  do 
their  best  work, 'and  also  to  avoid  the  possi- 
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Fig.  2. — Layout  of  Residential 


Fig.    5 — Cars     on     Tramway     at  Turnout, 

Showing    3-ln.    Dump    Car    and  Car    with 

Body    Removed   Carrying   42-ln.  Lock    Bar 
Pipe. 


rain   18 

Actual  time  on  concrete 174 

Total  number  of  yards  placed  in  24  days. .  .3.022 

Average  per  day,  cu.  yds 125  9 

Average   per  day,   allowing  for  lost   time, 

cu.  yds ]3«.9 

Least  amount  put  in  In  any  one  full  day, 

cu.  yds lO.*! 


In- the  design  of  residential  sewage  disposal 
plants  the  following  points  should  be  consid- 
ered:  The  average  daily  amount  of  sewage 
expected,  the  available  space  for  its  disposal, 
the  character  of  the  soil,  the  proximity  of 
wells,  the  slope  or  fall  of  the  ground,  and  the 
price  of  labor  and  of  materials  such  as  sand, 
tile,  brick  and  cement,  as  well  as  any  peculiar 
local  conditions  that  may  prevail.  In  this 
brief  discussion  we  shall  limit  ourselves  to  a 
short  statement  of  the  general  plans  and  prin- 
ciples that  should  govern  in  the  design  of  a 
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Fig.   1.— Cetails  of  a    lypical   Subsurface   Residential    Sewage    Disposal    Plant 

Section. 


in    Plan    and 


Greatest   amount    put   In    in    any   one    full 
day.  cu.  yds 15, 

'*?n,1'   batches   of   concrete   base   mixed, 

J.OIS    3  018 

No.  of  batches  of  mortar  top  mixed,  1.274.  .1^911 

Total  barrels  cement  used...    .  4  92» 

i„K  "n-"""^*  amount  placed  per  day  for  the  whoU 
i^  •.?™'!.-.^'''/v'",''  a"o«ancc  made  for  lost  tlm. 
on  account  of  bad  weather). 

The  contract  price  for  concrete  was  $9  per 
cu.  yd.  in  place,  including  concrete  ribs,  mor 
L^r  l°'''-  '.°''"'5'  and  asphalt  for  the  joints  To 
fill  the  joints  124  tons  of  asphalt  were  required 
the  work  was  done  by  Kieburtz,  Smith  & 
Kowntree,  General  Contractors.  Seattle,  Wash 
under  (he  supervision  of  the  lingineering  De- 
partment of  the  City  of  Seattle.  Mr  R  H 
Ihomson  was  City  Engineer;  Mr  T  H  Car 
ver.  Assistant  Engineer  in  charge  of  construc- 
tion of  water-works,  and  the  writer  was  Su- 
perintendent of  Construction 


plant  for  a  household  of  not  over  ten  or  twelve 
people  using  modern  plumbing. 

THE  SETTLING  TANK. 

Statistics  indicate  that  the  average  dail>  con- 
sumption of  water  per  capita  in  towns  ranges 
from  50  to  100  gals.  This,  however,  includes 
water  for  street  sprinkling,  sewer  flushintf 
fire  purposes,  etc.  For  strictlv  domestic  pur- 
poses   the    daily    consumption    nsuallv    rano-es 


Sewage    Purification    Plant. 

bility  of  delivering  stale  or  putrescent  sewage 

to  the  soil  bacteria,  the  settling  tank  should 
be  designed  to  contain  not  over  from  18  to  36 
hours'  sewage  flow.  For  ordinary  residences 
these  tanks  are  frequently  built  circular  or  jug- 
shaped,  and  arched  in  at  the  top  to  a  man- 
hole. See  Fig.  1.  This  is  the  easiest  mode  of 
construction,  although  others  are  made  rect- 
angular. The  tank  should  be  constructed  of 
brick  laid  the  8-in.  way  and  set  in  cement 
mortar.  The  wall  should  be  plastered  inside 
arid  out  to  a  few  inches  above  the  flow  line 
with  cement  mortar  to  make  it  water  tight.  To 
prevent  sudden  inrushes  of  sewage  from  stir- 
ring up  the  contents  of  the  tank  it  is  best  to 
have  the  inlet  pipe  bend  down  by  means  of  an 
elbow  just  inside  the  tank  so  that  it  discharges 
the  sewage  about  a  foot  below  the  flow  line. 
It  is  also  desirable  to  place  one  or  more  baffle 
boards  near  the  inlet  to  further  prevent  these 
disturbances.  As  already  explained,  the  tank 
bacteria  work  best  when  the  sewage  is  com- 
paratively quiet.  The  outlrt  or  overflow  from 
the  tank  should  also  dip  below  the  surface,  in 
order  to  avoid  carrying  any  of  the  surface 
scum  or  undissolved  organic  particles  into  the 
flush  tank. 

The  pipe  leading  from  the  house  to  the  tank 
should  be  a  4-in.  vitrified  pipe  laid  with  care- 
fully cemented  joints  and  at  a  uniform  grade 
of  not  less  than  one  per  cent.  A  steeper  grade 
than  one  per  cent  is  more  desirable  if  it  can 
be  obtained. 

Contrary  to  usual  opinion,  it  is  not  necessary 
to  have  the  tank  at  any  considerable  distance 
from  the  house.  They  have  been  located  with- 
in 25  ft.,  and  no  objection  resulted.  Very 
little  odor  is  evolved  from  such  a  tank  par- 
ticularly after  the  first  month  of  its  oper'ation. 
In  fact  there  should  be  no  more  objection  to 
such  a  tank,  if  well  covered,  than  from  a  well 
covered  garbage  can.  Besides,  there  is  little 
danger  from  disease  from  any  gases  or  odors 
which  may  be  evolved,  even  from  large  city 
plants.  The  use  of  flower  beds  or  a  clump 
of  shrubbery  is  the  usual  means  of  hiding 
die  opening  or  manhole  of  such  a  tank,  should 
It  be  found  necessary  to  locate  it  in  an  ex- 
posed place. 


The  Design  of  Residential  Sewage  Dis- 
posal Plants. 

A  study  of  the  design  of  residential  sewage 
punfication    plants,    with    special    reference  fo 

il.-soil  irrigatir.n.  wn,  puMished  in  the  Rulle- 
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ply  retains  the  more  or  less  irregular  dis- 
charges of  sewage  until  it  reaches  a  certain 
depth,  when  it  is  automatically  discharged  by 
a  siphon.  These  siphons  can  be  purchased 
from  a  number  of  manufacturers,  as  Waring, 
Chapman  and  Farquhar  of  New  York,  the 
Pacific  Flush  Tank  Co.  of  Chicago,  or  Merritt 
&   Co.   of  Camden,  N.  J.     It  has  been   found 


years  without  causing  any  trouble,  yet  they 
will  occasionally  become  clogged  and  require 
cleaning.  This  is  rarely  a  big  job,  however, 
as  they  are  never  laid  very  deep. 

While  it  is  not  advisable  to  lay  lines  of  dis- 
posal tile  near  a  well  furnishing  the  domestic 
water  supply,  there  is  no  objection  whatever 
to   having   them   under   the    frcmt    lawn.      Sec 


Fig.  4. — Details  of  a  Typical  Surface  Irrigation    Plant  in   Plan  and   Section. 


rather  difficult  to  keep  these  siphons  always 
working  properly,  as  they  sometimes  become 
clogged  with  scum  or  shidge.  They  should 
be  examined  occasionally  to  see  that  they  are 
working  satisfactorily.  It  has  been  found  that 
if  the  siphon  is  protected  by  baffling  or  if  it 
is  placed  in  a  separate  chamber  it  is  not  so 
likely  to  become  clogged  and  fail  to  work.    See 

Fig.  1. 

The  size  of  the  dosing  tank  should  be  such 
that  it  will  contain  from  12  to  24  hours'  sew- 
age flow.  By  this  means  the  bacteria  in  the 
absorption  field  are  fed  at  frequent  intervals, 
but  not  so  often  that  they  are  drowned.  No 
part  of  the  absorption  field  is  "waterlogged" 
by  this  sudden  intermittent  dosing,  and  the 
bacteria  can  thoroughly  purify  the  applied 
sewage  before  another  dose  is  added. 

THE  ABSORPTION   FIELD. 

From  the  dosing  tank  or  siphon  chamber 
the  sewage  flows  through  the  discharge  pipe 
into  the  disposal  tiles,  which  are  usually  3.  4 
or  5  in.  farm  drain  tiles  laid  in  trenches  at 
a  depth  of  not  ov«r  12  ins.  They  should  be 
very  carefully  laid  with  open  joints  and  to  a 
grade  of  not  over  2  or  3  ins,  to  a  100  ft.  By 
this  means  no  part  of  the  field  is  overdosed. 
The  joints  should  be  loosely  covered  with 
pieces  of  broken  tile,  preferably  of  a  larger 
diameter,  to  prevent  their  filling  up  with  earth. 

The  total  length  of  tile  in  the  absorption 
field  will  depend  upon  the  quantity  of  sewage 
expected  and  upon  the  character  of  the  soil 
In  ordinary  soil  4  in.  disposal  tile  may  be  used, 
while  in  loose,  porous,  sandy  or  gravelly  soil  5 
or  6  in.  tile  will  work  satisfactorily.  In  dense, 
clayey  or  mucky  soil  it  is  better  to  use  3  in. 
tile,  and  it  is  also  advisable  to  back  fill  the 
trenches  even  with  the  top  of  the  tile  with 
sand,  grave!  or  cinders.  Ordinarily  it  is  safe 
to  have  about  1  ft.  or  slightly  more  of  4  in 
disposal  tile  for  each  gallon  of  sewage  expected 
daily.  The  capacity  of  the  dosing  tank  may 
exceed  the  total  volume  of  the  disposal  tile 
bv  from  10  to  50  per  cent,  as  a  large  part 
of  the  sewage  rapidlv  escapes  into  the  soil 
while  the  remainder  is  flowing  from  the  siphon 
chamber. 

The  lines  of  tile  mav  be  as  close  as  i  ft.  in 
porous,  sandy  soil,  but  in  more  dense,  clayey 
soils  the  rows  should  be  not  closer  than  .)  ft. 
Furthermore,  in  dense  soil  it  may  be  neces- 
sarv  to  underdrain  the  absorption  field.  Inis 
is  done  bv  laying  lines  of  underdrain  tile  be- 
tween the  lines  of  disposal  tile,  as  shown  in 
Fig  2  The  underdrains  should  be  laid  at  a 
depth  of  31/2  or  4  ft.,  and  no  direct  connec- 
tion should  in  any  case  be  made  between  the 
disposal  and  the  underdrain  tile.  While  siich 
a  system  of  disposal  tile  frequently  works  tor 


Fig.  3.     E.xcellent  grass  or  vegetables  may  be 
grown  where  these  tiles  are  laid. 

It  is  not  advisable  in  any  kind  of  fine  grain 
sewage  filter  to  work  it  continuously.  It  has 
been  found  far  better  to  have  two  absorption 
fields,  so  that  they  may  work  alternately  for 
periods  of  a  week  or  ten  days,  particularly  dur- 
ing wet  weather.  Filters,  or  the  soil  in  this 
case,  apparently  do  better  work  if  allowed  sev- 
eral days  occasionally  to  thoroughly  aerate 
To  provide  for  this  resting  or  aerating  a 
gate  chamber  or  stop  box  is  placed  in  the  dis- 
charge pipe  to  divert  the  flow  from  one  set  of 
tiles  to  another.  See  Fig.  1.  The  operation 
of  this  gate  is  very  simple,  consisting  merely 
of  placing  the  stop  first  over  one  branch  and 
then  over  the  other. 

In  the  branch  lines  are  arranged  diverting 
pockets,  so  that  as  nearly  as  possible  equal 
amounts  of  sewage  are  diverted  into  each  line 
of  disposal  tile.  By  thus  percolating  through 
the  ground  the  bacteria  in  the  soil  and  the  fil- 
tering process  may  be  depended  upon  to  re- 
move the  impurities  so  that  while  it  may  not 
be  safe  to  drink,  yet  the  effluent  will  never  be 
in  danger  of  creating  a  nuisance,  nor  should 
it  afl'ect  a  stream  into  which  it  is  discharged  for 
the  purpose  of  watering  stock. 

This  svstem  of  sub-surface  disposal,  as  above 
described,  is  suitable  under  all  ordinary  con- 
ditions for  dwellings,  small  institutions,  or 
other  buildings  having  a  daily  flow  of  less  than 
2,000  gals,  of  sewage.  For  greater  quantities 
of  sewagr  it  is  usually  best  to  use  surface  irri- 
gation or  some  form  of  filter  bed. 


sewage  enters  this  tank  it  is  screened  by  means 
of  a  wire  screen  basket  having  about  %  or% 
in.  meshes.  This  more  or  less  effectually  re- 
moves the  coarser  particles  from  the  sewage. 
This  basket  screen  is  occasionally  removed 
and  its  contents  buried  under  a  few  inches  of 
soil. 

To  further  restrain  the  particles  of  organic 
matter  a  finer  screen  is  frequently  placed 
across  the  tank  near  its  middle.  This  screen 
should  have  about  hi,  in.  mesh. 

The  automatic  discharge  of  the  sewage  by 
means  of  a  siphon  if  similar  to  that  in  the 
case  of  the  sub-surface  system.  In  this  case, 
however,  instead  of  having  the  sewage  flow 
into  open-jointed  tiles  in  the  ground  it  is 
spread  over  the  surface  of  the  ground  and 
filters  downward  from  the  surface.  Either  a 
slab  of  stone,  a  bit  of  paving,  or  some  an- 
chored or  weighted  plank  or  platform  is  pro- 
vided at  the  outlet  of  each  distributing  arm. 
By  this  means  the  sewage  is  quietly  and  quick- 
ly spread  over  large  areas.  This  system  is 
best  adapted  to  porous,  sandy  or  gravelly  soils. 
It  is  of  course  not  so  well  adapted  for  use  near 
residences  or  where  it  is  much  exposed  to 
passers-by.  It  may  be  used  to  advantage  for 
residences,  institutions  large  and  small,  and 
even  for  villages  and  towns.  Used  on  a  large 
scale  it  requires  about  one  acre  of  ground  for 
each  200  of  the  population. 

Strong  prejudices  exist  against  this  form  of 
disposal  because  of  the  traditional  notion  that 
sewage  is,  under  all  conditions,  offensive  and 
dangerous,  whereas  if  the  sewage  tank  is  not 
designed  to  contain  much  over  one  day's  flow 
no  trouble  will  arise.  There  is  nothing  in  fresh 
sewage  that  the  upper  soil  and  free  exposure 
to  the  air  will  not  render  harmless  without 
causing  trouble  in   any  way. 

SAND   FILTERS. 

Occasionally  in  the  case  of  large  institutions 
it  may  be  impossible  or  inexpedient  to  purify 
the  sewage  by  surface  or  sub-surface  irriga- 
tion. It  is  therefore  frequently  necessary  to 
use  a  specially  prepared  surface  of  sand,  as 
shown  in  Fig.  5.  When  sand  is  used  almost 
ideal  conditions  are  provided  for  bacterial  ac- 
tion, and  a  high  degree  of  purification  is  usual- 
ly obtained  on  a  very  small  area.  If  the  sand 
filter  is  near  a  residence  it  will  probably  be 
desirable  to  cover  it.  Such  a  covered  sand 
filter  should  be  preceded  by  a  covered  septic 
or  settling  tank  and  flush  tank  similar  to  thaf 
described  for  sub-surface  irrigation.  If,  how- 
ever, the  filter  surface  is  to  be  left  uncovered 
fresh  sewage  may  be  applied  and  a  sewage 
tank  with  screens  will  serve  as  the  preliminary 
treatme::t. 


SEIVER 


Over  89  per  cent  of  the  concrete  for  the 
Panama  locks  is  in  place,  the  amount  at  the 
close  of  work  on  July  2  being  3.842,.543  cu.  yds., 
out  of  a  total  of  approximately  4,302,-563.  A 
total  of  19,294%  cu.  yds.  of  concrete  was  laid 
in  the  locks  during  the  week  ending  July  20, 
1012. 


Fig.    5.— Plan    of    Sewage    Plant    with    Small    Cpen  Sand  Filter  Beds. 


SURFACE  IRRIGATION. 

In  the  case  of  surface  irrigation  it  is  not  so 
essential  to  have  all  the  particles  ot  orgamc 
matter  dissolved  or  liquefied,  so  in  the  place 
of  the  settling  or  septic  tank  there  is  substi- 
tuted a  sewage  storage  tank  or  dosing  tank. 
See  Fig.  4  for  a  typical  lay-out,  plan  arid  sec- 
tion of   a  surface   irrigation   system.     As   the 


The  total  expenditures  on  the  Panama  Canal 
amounted  to  $257,735,190  on  July  1.  The  de- 
partment of  construction  and  engineering  had 
used  $140,590,877  on  that  date,  the  balance  be- 
ing distributed  as  follows:  Department  of 
Civil  Administration.  $5,644,425;  Department 
of  Law,  $23,012;  Sanitation,  $14,672,570;  Gen- 
eral, $86,939,469;  Fortifications,  $864,829. 
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A  Formula  for  Proportioning  the  Parts 

of  an  Air  Lift  Pump  and 

Appurtenances. 

•\  oractical  working  formula  for  propor- 
tioning the  various  parts  and  appurtenances 
of  an  air  lift  pump  installation  frequently  is 
needed  in  assembling  the  equipment  required 
for  making  capacity  tests  of  new  wells.  Such 
a  formula  is  given  and  discussed  by  H.  1. 
Abrams  of  the  Ingersoll-Rand  Co.  m  the 
School  of  Mines  Quarterly  of  Columbia  Uni- 
versity. The  matter  here  given  is  abstracted 
from  Mr.  .^brams'  paper. 

.Mthough  it  is  impossible  to  construct  a  for- 
mula which  can  be  applied  uniformly  to  all 
conditions  met  in  the  application  of  the  air 
lift  system,  we  can  define  the  trend  and  intro- 
duce certain  rules  which  will  permit  any  en- 
gineer to  calculate  the  requirements  for  any 
given  proposition  when  the  exact  data  cover- 
ing the  case  are  known.  The  data  required 
and  the  factors  entering  into  these  calcula- 
tions may  be  reduced  to  the  following: 

;■.  =:  free  air  piston  displacement  required 
to  raise  1  gal.  water. 

h  =  total  vertical  lift  in  feet. 

H  =  submergence  in  feet. 

C  =^  constant  (efficiency  of  the  system). 

In  this,  r.  is  the  free  air  (piston  displace- 
ment of  the  compressor)  required  to  raise  1 
gal.  of  water,  due  allowance  having  been 
made  for  the  ordinary  volumetric  efficiency  of 
the  air  compressor.  If  the  compressors  are  in 
bad  shape  or  poorly  designed,  of  course  more 
displacement  will  be  required  from  such  a 
machine  than  from  a  well  designed  com- 
pressor in  good  working  order.  By  "lift"  is 
meant  the  total  vertical  lift  from  the  pumping 
level  of  the  water  in  the  well  to  point  of  dis- 
charge. "Submergence"  is  the  depth  the  air 
pipe  is  submerged  below  the  pumping  level  of 
the  water  in  the  well,  and  is  an  important 
factor  in  any  installation;  the  percentage  of 
submergence  so  often  heard  of  is  the  per- 
centage of  the  total  length  of  pipe  which  is 
submerged  in  the  solid  water  when  pumping. 
The  necessary  percentage  of  submergence  va- 
ries in  accordance  with  the  lift;  low  lifts  re- 
quire proportionately  more  submergence  than 
high  lifts,  or,  in  other  words,  the  necessary 
submergence  decreases  as  the  lift  increases. 
The    range   of    these   percentages   lies   within 


the  following  limits:  For  a  hft  of  '20  ft.,  00 
per  cent;  for  a  lift  of  500  ft.,  41  per  cent^ 
The  average  best  percentage  in  the  class  ot 
work  usually  encountered  will  he  between  5U 
and  65  per  cent.  Submergence  also  governs 
the  pressure  required,  both  the  starting  pres- 
sure and  the  working  pressure.  The. air  Utt 
differs  from  other  pumps  in  that  the  pressure 
necessarv  to  raise  the  column  of  water  does 
not  depend  upon  the  head,  /i,  bill  upon  the 
submergence,  H,  or,  in  other  words,  li  is  tne 
actual    head    against    which    the    air    pressure 

acts.  .         r    1  ■    1  •    J  ■ 

The  first  step  in  a  calculation  of  this  kind  is 
to  determine  from  the  lift  what  the  proper 
submergence  should  be,  and  knowing  this 
submergence,  the  working  pressure  can  easily 
be  calculated  on  the  basis,  P  =  0.44  H.  The 
following  formula  may  be  used  to  calculate 
the  air  volume  required  (free  air  piston  dis- 
placement) to  raise  one  gallon  of  water.  It 
closelv  approximates  average  practice: 
h 


C  log  ■ 


H  +  U 


34 


The  annexed  table  also  shows  the  value  of 
C  calculated  from  the  efficiency  of  the  system 
under  various  heads,  with  proper  submer- 
gence. 

TABLE  FOR  VALUE  OF  C. 
h  =  Lift  in  Feet.  C  =  Constant 

10    to      iJiJ 245 

61    to    200 233 

201    to    500 216 

501    to    650 185 

651    to    750 136 

Problem. — Given  a  bcre  hole,  well  or  shaft 
250  ft.  deep,  the  water  in  whidi  stands  50  ft. 
below  the  ground  surface,  but  which  falls  25 
ft.  when  being  pumped  at  the  rate  of  200  gals, 
per  minute,  and  it  is  required  to  raise  the 
water  25  ft.  above  the  ground ; 

Feet. 
Standing  water-level  in  well,  measured  from 

surface     50 

Drop    when    pumped 2.') 

Elevation  above  surface  to  raise  water 25 

Total  lift 100 

If  the  best  ratio  of   submergence  for  a  lift 

h  X  0.58 

of  100  ft.  is  58  per  cent,  then  H  = = 

100  —  58 


138  ft.,  and  applying  the  formula  and  further 
introducing  the  value  of  C  from  the  table,  we 
have  K.  =  0.60  cu.  ft.  (piston  displacement) 
per  gallon  of  water;  hence  for  200  gals.,  120 
cu.  ft.  will  be  required. 

The  next  calculation  is  to  find  the  starting 
and  the  working  pressure.  Observe  that  the 
normal  standing  water  level  is  25  ft.  higher 
than  the  working,  which  indicates  a  subnier- 
gence  at  the  beginning  of  operations  equiva- 
lent to  138  -H  25  =  163  ft.  The  starting  pres- 
sure must  be  just  sufficient  to  overcome  that 
due  to  the  height  of  the  water  column  above 
the  foot  piece. 

163  X  0.44  =  72  lbs.  gage,  the  starting  pres- 
sure. 

0.44  W  =  138  X  0.44  =  61  lbs.,  the  working 
pressure. 

The  actual  pumping  level  in  a  well  or  group 
of  wells  can  seldom  be  known  in  advance  of 
a  test.  It  is  customary  to  assume  certain  con- 
ditions of  lift  and  submergence,  basing  such 
conclusions  on  experience,  and  then  proceed 
to  pipe  the  wells  accordingly,  .'\fter  the  pip- 
ing is  installed  and  the  working  conditions 
learned,  the  submergence  is  altered  to  suit  by 
raising  or  lowering  the  pipe  in  the  well  until 
the  best  ratio  is  established. 

The  quantity  of  water  a  well  will  yield  de- 
pends upon  its  diameter  and  the  natural  flow. 
It  is  also  essential  that  the  pipes  both  for  air 
and  water  be  properly  proportioned,  for  the 
reason  that  velocity  of  flow  is  an  important 
factor ;  if  too  large  a  pipe  is  used  the  air  gets 
through  without  doing  all  the  work  it  should, 
and  on  the  other  hand,  if  the  velocity  is  too 
high  there  is  undue  friction  loss,  and  also  in- 
efficient expansion  of  the  air  bubbles.  The 
best  results  are  ordinarily  obtained  by  provid- 
ing for  a  discharge  of  12  to  15  gals,  per 
square  inch  area  of  discharge  pipe.  Tables 
are  available  for  determining  the  friction  loss 
of  air  pipes.  It  is,  of  course,  essential  to 
keep  this  loss  within  reasonable  limits.  The 
flow  should  not  exceed  1,500  ft.  per  minute. 

One  reason  why  the  air  lift  has  been  so 
popular,  aside  from  its  flexibility  and  simplici- 
ty, is  the  fact  that  the  yield  of  a  well  is  fre- 
quently increased  by  its  use.  Wells  can  be 
cleaned  of  sand,  keeping  open  the  water-bear- 
ing seams.  As  there  is  little  apparatus  in  the 
well,  an  unobstructed  flow  is  assured. 
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Loss  of  Water  From  a  Rice  Irrigation 
Canal  by  Seepage  and  Evaporation. 

Th«  first  measurement  ever  made  to  deter- 
mine seepage  losses  from  irrigation  canals  in 
the  Louisiana  rice  country  is  reported  by  Prof. 
W.  B.  Gregory  in  a  paper  before  the  Louisiana 
Engineering  Society  and  printed  in  the  "Jour- 
nal of  the  .Association  of  Engineering  Societies 
for  July,  1912.  The  canal  on  which  the  in- 
vestigations were  conducted  was  the  Ferre 
canal,  supplying  water  to  about  6,500  acres. 

The  surface  soil  through  which  the  canal 
passes  is  -■Vcadia  silt  loam,  according  to  the 
sorl  suncy  of  the  Bureau  of  Soils,  United 
States  Department  of  .Agriculture.  The  sub- 
soil is  in  part  a  very  sticky  yellow  clay.  Where 
the  cmbaskments  are  high,  a  considerable 
amount  of  the  subsoil  was  used  in  their  con- 
struction. Water  is  carried  very  hiph  in  this 
canal,  usually  within  3  or  4  ins.  of  the  top. 

Two  current  meters  were  used.  One  was  a 
Gurley  tail  meter,  the  property  of  the  Tulane 
University  of  Louisiana,  and  the  other,  a  rod 
meter  No.  112.  the  pro[ierty  of  Irrigation  In- 
vestigations. United  States  Department  of  .Ag- 
riculture .After  the  observations  were  com- 
pleted, both  meters  were  carefully  rated  at  the 
filtration  plant  of  the  New  Orleans  Water 
Works. 

The  determination  was  made  on  .August  7, 
1911.  The  method  was  as  follows:  One  ob- 
server was  located  at  a  flume  about  a  half 
mile    from    the   pumping   plant,    v.hi-n    Ls    on 


Bayou  Que  de  Tortue.  This  flume  is  known 
as  the  Benoit  flume.  Another  flume  of  similar 
section  is  located  16,292  ft.  or  3.08  miles  fur- 
ther down  the  canal,  and  is  known  as  the 
Lyons  Point  flume.  Here  a  second  observer 
was  stationed. 

All  gates  and  openings  from  the  canal  were 
carefully  closed,  so  that  the  losses  from  this 
source  were  practically  nil.  The  pumping  plant 
was  carefully  operated  at  uniform  speed,  so 
that  a  constant  flow  was  maintained.  Oh- 
siervations  were  begun  at  9  a.  m.  and  repeated 
at  intervals  of  20  minutes  until  12  m.  .At  3 
p.  m.  they  were  resumed,  but  the  observers 
had  exchanged  positions  but  continued  to  use 
the  same  instruments  each  had  used  in  the 
forenoon. 

Traverses  were  made  at  0.2  and  0.8  depth, 
and  then  the  mean  depth  taken  at  ten  differ- 
ent stations  across  the  flume.  The  results  are 
very  uniform.  Corrections  were  made  for  the 
velocity  with  which  the  meter  was  moved  at 
right  angles  to  the  axis  of  flume. 

The  results  for  the  work  of  the  forenoon 
and  those  obtained  in  the  afternoon  show  a 
remarkable  agreement  so  far  as  losses  are 
concerned.  The  loss  between  the  two  flumes 
averaged  2.45  per  cent,  and  2.45  divided  by 
3.08  gives  a  loss  of  nearly  0.8  per  cont  per  mile. 

It  will  be  of  interest  to  analyze  briefly  these 
results  to  form  some  idea  of'  the  part  prob- 
ably due  to  seepage  and  that  due  to  evapora- 
tion. The  Rice  Experiment  Station  at  Crow- 
.cy.  La.,   IS   located   about   15   miles  northeast 


of  this  canal.  The  weather  conditions  were 
uniform  over  that  part  of  the  state  on  Aug. 
7,  1911.  It  was  a  typical  hot  summer  day,  and 
therefore  observations  taken  at  Crowley  wil'. 
apply  at  the  canal. 

The  following  observations  were  kindly  fur- 
nished by  Mr.  J.  Mitchell  Jenkins,  special  agent, 
Bureau  of  Plant  Industry,  United  States  De- 
partment of  .Agriculture,  Crowley,  La. 

Deg.  F. 

-Mr   temperature,    8:30   a.    m 85 

Maximum    temperature    93.5 

•Minimum   temperature    73.5 

Psychrometer  Readings. 

Wet  Dry        Per  cent. 

Hour.  bulb.  bulb.    Saturation. 

S:30  a.    m.  80  S.".  80 

12    m.  78  89  7S 

5  p.   m.  77  91  77 

Evaporation. 
Evaporation  from  S:30  a.  m.  Aug.  7  to  9'00 

a.    m.    Aug.    8,   1911 0.214 

Temperature  of  water  in  tank  at  8:30  a.  m.  85 
Maximum  temperature  of  water  in  tank...  94 
Minimum   temperature  of  water  in   tank...    80 

It  is  to  be  regretted  that  the  temperature 
of  the  water  in  the  canal  was  not  observed. 
However,  it  could  not  have  been  verv  diflfer- 
ent  from  that  in  the  tanks  at  Crowley!  Under 
similar  conditions  in  other  parts  of  the  rice 
country,  the  writer  has  had  occasion  to  observe 
the  temperature  of  water  pumped  from  rivers 
and  bayous  into  canals,  and  has  usually  found 
it  to  range  from  80°  to  89°  F. 

.Assuming  that  as  great  an  evaporation  took 
place  from  the  canal  as  from  the  evaporation 

•Night  of  August  7,  1911. 


Ausust 


1912. 
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tanks  at  Crowley,  it  is  an  easy  matter  to 
compute  the  amount.  The  average  width  of 
the  four  sections  shown  is  53.25  ft.  This  mul- 
tiplied by  16,29-2  gives  867,550  sq.  ft.  '  If  it 
is  assumed  that  the  rate  of  evaporation  is 
1%  times  as  great  from  9  a.  m.  to  5  p.  m.  as 
for  the  whole  24  hours,  an  estimate  of  evap- 
oration loss  may  be  arrived  at,  as  follows : 


A    Proposed    French    Masonry    Dam 

With  Deep  Foundations. 

Plans  made  for  a  hydro-electric  plant  at 
Genissiat  on  the  French  Rhine  call  for  a 
masonry  dam  of  unusual  dimensions  and  hav- 
mg  notably  deep  foundations.  A  section  of 
this   dam    redrawn    from   ''I.e   Genie   Civil"   is 


Elev  334.00'^ 


9.00  npO  cO.OO  ZOfiO  SfO  II^O  mo  £0,00 
Tranverse  Section  of  Proposed  Masonry  Dam    Across  the  Rhone,   Near  Genissait. 


cu.    ft.   per     second. 


Per 
cent  loss. 

Per 
cent  loss 
per  mile. 

2.45 

o.so 

0.33 

0.11 

2.12 

0.69 

Evaporation  8 :30  a.  m.,  .\ug.  7,  to  9  ;00 
a.  m.,  Aug.  8,  0.214.  This  is  an  hourlv  rate  of 
0.214  0.00873 

=0.00873  in.    X867  550  =  632  cu.  ft. 

24.5  12 

632 
per    hour.     =  0.175 

3600 

0.175X1.5  =  0.263   cu.    ft.   per    second   loss   by 
evaporation,  if  our  assumptions  are  true. 

Cu.  ft. 
Water  measured     per  sec- 
Ui   flume    (av.).    ond,  79.3 
Loss    due    to    seepage 

and    evaporation....   1.95 
Loss    due    to    evapora- 
tion   (as  assumed;..   0.2G 
Loss    due    to    seepage, 
by  difference 1.69 

In  the  annual  report  of  the  office  of  Experi- 
ment Stations  for  1908,  Mr.  R.  P.  Teele,  as- 
sistant chief  of  Irrigation  Investigations,  in  an 
article  entitled  "Ten  Years  of  Irrigation  In- 
vestigations," and  under  the  head  of  "Losses  in 
Transmission,"  gives  the  losses  of  water  from 
rnany  canals  in  the  arid  country.  The  results 
given  by  him  range  in  average  loss  per  mile 
from  51  per  cent  to  a  gain  of  0.13  per  cent, 
with  the  grand  average  of  72  different  cases 
of  5.77  per  cent.  Of  course,  a  gain  means  that 
water  seeps  back  into  a  canal,  and  to  thor- 
oughly understand  the  results,  all  the  details 
must  be  know-n. 

It  is  evident,  however,  that  the  conclusion 
can  be  drawn  that  the  losses  due  to  seepage 
in  the  canals  of  the  rice  country  are  very  small 
as  compared  with  those  of  the' arid  West.  En- 
gineers with  e.xperience  in  the  rice  country 
have  always  known  that  the  seepage  losses 
were  small,  but  so  far  as  the  writer  is  aware, 
this  is  the  first  attempt  to  mieasure  the  losses 
accurately.  The  writer  was  ably  assisted  in 
this  w'ork  by  S.  W.  Elberson,  member  of  this 
Societv. 


American    Road    Builders'    Association. — 

The  Association  will  hold  its  ninth  annual  con- 
vention in  Cincinnati,  O.,  on  Dec.  3  to  6.  In 
connection  with  the  convention,  there  will  be 
held,  an  exhibition  of  machinery,  materials  and 
methods  of  road  construction.  Not  only  will 
the  manufacturers  of  m.aterial  and  machinery 
be  invited  to  be  represented,  but  the  several 
states  will  have  booths  set  aside  for  them  in 
which  they  will  exhibit  models  of  roads,  photo- 
graphs, drawings,  road  materials.  The  Pre.si- 
dent_  of  the  .Association  is  Mr.  Nelson  P. 
Lewis,  chief  engineer  of  the  Board  of  Esti- 
mate and  Apportionment  of  New  York  City; 
First  Vice-President,  Harold  Parker,  ex-chair- 
mban  of  the  Massachusetts  State  Highway 
Commission;  Treasurer,  Major  W.  \V.  Crosby, 
consulting  engineer  of  the  Maryland  State 
Roadway  Commission ;  Secretary,  E.  L.  Pow- 
ers, publisher   of   "Good   Roads," 


shown  by  Fig.  1.  As  will  be  seen,  the  masonry 
IS  100  in.  (328  ft.)  high  and  of  this  height 
about  30  m.  (98.4  ft.)  is  below  low  water 
level.  At  the  level  of  the  stream  base  the  dam 
is  50  m.  (164  ft.)  long  and  at  the  crest  it  is 
200  m.  (656  ft.)  long;  its  volume  is  438,000  cu. 
m.  or  about  570,000  cu.  yds.  A  portion  of  the 
section  shown  is  the  protecting  wall  of  mason- 
ry, the  dam  itself  being  concrete,  "cutting  off 
the  upstream  face  from  contact  with  the  wa- 
ter in  a  way  to  avoid  infiltration"  through  the 
dam.  proper.  No  details  of  this  construction 
are  given. 

To  construct  the  dam  two  tunnels  are  to  be 
carried  around  one  end  through  the  rock  side 
of  the  gorge.  The  entrance  of  one  of  these 
tunnels  is  shown  by  Fig.  1.  .\  dam  will  be 
thrown  across  the  river,  as  showm  by  Fig.  1. 
turning  the  water  through  the  tunnels  and 
leaving  the  dam  site  dry.  Next  two  pneu- 
matic carriers  will  be  sunk  across  stream,  one 
at  the  end  and  one  at  the  head  of  the  dam 
as  shown,  and  down  to  rock  and  between 
them  the  earth  will  be  excavated  in  the  open 
to  provide  space  for  the  masonry.  The  con- 
struction planned  is  admitted  by  the  engineers 
to  be  a  costly  one  but  they  contend  that  it  is 
the  only  construction  that  will  assure  safetv. 


Methods  Used  and  a  Description  of  a 

Rod  Adapted  to  the  Work  of 

Checking  Tile  Drains. 

Contributed  by  Benj.   L.    Parker. 

Never  having  seen  anything  in  print  upon 
the  subject  of  checking  tile,  the  writer  has 
ventured  to  give  a  few  of  the  methods  that 
have  been  tried  by  himself  under  varying  soil 
and  climatic  conditions  with  the  idea  that 
other  engineers,  especially  the  younger  mem- 
bers of  the  profession,  who  are  epgaged  in  a 
similar  line  of  work  might  profit  by  the  read- 
ing. 

Nearly  all  specifications  for  this  class  of 
work  state  that  the  work  shall  be  checked  by 
the  engineer  for  accuracy  in  following  the 
proposed  grade  lines  and  for  the  proper  lay- 
ing of  tile  in  the  ditch.  This  is  made  neces- 
sary for  the  protection  of  the  employer  and 
engineer,  due  to  the  fact  that  the  prices  usual- 
ly paid  for  the  work  do  not  permit  inspectors 
to  be  employed.  It  is  the  purpose  of  the  fol- 
lowing to  consider  the  first  mentioned  portion 
of  the  engineer's  duties,  that  of  checking  the 
grade. 

Where  the  soil  and  weather  conditions  per- 
mit the  banks  to  stand  with  very  little  or  no 
caving,  the  best  method  with  which  the  writer 
is  conversant  is  the  use  of  a  level  and  rod,  the 
rod  being  held  exactly  upon  the  top  of  the 
tile,  and  if  the  reading  is  above  6%  ft.,  to  jam 
the  rod  together  at  the  junction,  a  distance 
equal  to  the  external  diameter  of  the  tile  laid 
in  the  ditch. 
This  requires  of  course  a  different  setting 


for  each  size  of  tile  used,  but  affords  the  ad- 
vantage that  the  elevations  thus  obtained  are 
directly  comparable  with  the  grade  line  shown 
on  the  profiles  for  the  work,  the  differences 
being  the  error  in  following  the  grade  cor- 
rectly, cornbined  with  the  differences  due  to 
the  variations  commonly  found  in  tile  of  a 
nominal  size. 

Where  these  conditions  obtain  this  method 
will  be  found  the  most  satisfactory  and  the 
blinding  of  the  tile  should  not  be  allowed  un- 
til the  tile  has  been  checked  and  pronounced 
satisfactory. 

During  the  past  winter  the  writer  has  been 
engaged  in  work  of  this  class,  and  in  a  soil 
that  caved  badly,  in  some  cases  filling  the 
ditch  nearly  half  full.  Some  of  the  work  was 
rather  deep  and  since  the  banks  caved  in  any- 
way, the  men  were  allowed  to  throw  the  last 
spading  back  on  top  of  the  tile.. 

There  being  a  ereat  deal  of  water  in  the 
ground  the  task  of  shoveling  check  holes  was 
exceedingly  slow  and  laborious.  To  eliminate 
these  objectionable  features,  a  rod  similar  to 
that  shown  in  the  accompanying  sketch  was 
devised  by  the  writer  and  has  been  found  to 
be  satisfactory  in  every  particular. 

To  check  the  work  the  rod  is  held  with  the 
steel  end  down  on  the  top  of  the  tile,  the 
graduations  on  one  side  being  arranged  to 
read  as  if  the  steel  were  graduated.  The  oth- 
er face  is  graduated  in  a  manner  similar  to  an 
ordinary  level  rod  and  may  be  used  as  such  by 
reversing  the  ends  and  faces,  thus  forming  "a 
rod  suitable  for  taking  bench  readings,  setting 
grades,  etc.     Flexible  linen  rods  were  used  in 
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Special    Rod   for   Checking   Tile   Drains. 

the  one  in  question,  and  were  fastened  to  the 
wood  by  means  of  tacks. 

Other  methods  that  have  been  used  make 
use  of  a  round  steel  rod.  similar  to  an  end- 
gate  rod  in  a  wagon,  the  length  of  which  is 
known,  a  level  rod  being  held  on  top  of  this. 
This  method,  aside  from  requiring  the  service 
of  an  extra  man,  is  liable  to  error,  due  to  the 
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fact  that  it  is  often  difficult  to  hold  the  rod 
plumb,  owing  to  the  position  in  which  the 
man  must  get  in  to  hold  them  together. 

Wooden  stakes  of  known  length  have  also 
been  driven  down  on  top  of  the  tile  and  read- 
ings taken  on  their  tops.  Since  the  stakes  are 
driven  by  other  men  than  the  rodman.  there  is 
a  chance  and  great  liability  of  the  readings 
thus  obtained  giving  erroneous  results,  due  to 


Fifi.   1- 

the  leaving  of  the  point  of  the  stake  down  on 
the  side  of  the  tile,  thus  making  the  line  ap- 
pear too  low,  and  on  the  other  hand  leaving  it 
upon  the  top  of  a  bat  that  had  been  placed 
over  a  crack,  making  the  line  appear  higher 
than  it  reallv  is.  This,  aside  from  the  fact 
that  stakes  are  very  troublesome  to  carry 
through  swamps,  condemns  this  method,  al- 
though good  results  can  be  obtained  if  enough 
time  is  taken. 

With  the  rod  used  by  the  writer  it  is  an 
easy  matter  t'l  try  several  positions  close  to- 
gether quicklv  so  as  to  be  sure  that  the  exact 
reading  desired  is  obtained.  It  is  compara- 
tively inexpensive,  the  main  item  being  the 
cost  of  the  two  flexible  rods  required. 

A  Simple  Formula  for  the  Design  of 

Masonry  Reservoir  Dams. 

A  paper  which  dealt  only  with  the  design 
of  the  typical  profile  of  the  mass  gravity  dam 
and  a  critical  discussion  of  the  formulas  pro- 
posed by  Molesworth,  Brightmore  and  Penny- 
cuick  was  presented  before  the  Institution  of 
Municipal  and  County  Engineers,  at  their  re- 
cent annual  meeting  in  London,  by  F.  C.  Uren. 
Mr.  Uren  is  Surveyor  for  the  Alder,shot  Urban 
District  Council  and  is  a  close  student  of  all 
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Fig.   2. 

matters  relating  to  works   for  water   supply. 
The  matter  here  given  is  abstracted  from  the 
very  complete  report  of  the  meeting  published 
in  the  Surveyor. 
The  author  has  chosen  this  subject  more  on 


account  of  its  intrinsic  interest  than  its  nov- 
elt>  for  while  a  good  deal  has  already  been 
written  on  the  subject  and  a  ""'"''"  °%f,i^- 
haustive  and  interesting  papers  have  been  suD- 
mittcd  from  time  to  time,  yet,  as  our  experi- 
ence increases  in  the  design  of  such  structures 
we  find  the  subject  still  retammg  its  absorbing 
hold  alike  upon  the  academical  and  the  prac- 
tical  engineer. 

Every  failure  ?ives  the  mathematician  fresh 
opportunity  for  further  investigation  and  the 
propounding  of  additional  theories.  Ihe  re- 
cent disaster  at  Austin,  Pa.,  is  a  case  in  point, 
and  we  have  as  many  as  four  fresh  brochures 
in  less  than  a  month  as  a  consequence. 

Both  the  theorist  and  the  practical  engineer 
have  their  proper  place  in  the  design  and  exe- 
cution of  these  important  works.  Before  the 
practice  of  the  latter  can,  however,  be  utilized, 
it  is  essential  that  we  should  have  some  frame- 
work to  base  our  design  upon ;  so  that  the 
solution  of  the  problem  must  rest  in  the  nrst 
place  with  the  mathematician.  Ihen  the  work 
of  practical  men  would  indicate  such  altera- 
tions as  previous  experience  and  the  circum- 
stances of  the  case  may  suggest. 

The  result  is  a  typical  design  which  prac- 
tical experience  accommodates  to  any  given  set 
of  variations  from  the  premises  m  the  typical 
case. 

So  far  as  the  mathematical  side  of  the  ques- 
tion is  concerned,  however,  the  author  ven- 
tures to  suggest  that  engineering  is  a  little 
overdone  with  very  complicated  and  elaborate 
formulas,  and  in  the  course  of  this  paper  he 
will  endeavor  to  show  that  intricate  calcula- 
tions for  the  design  of  masonry  dams  are  un- 
necessary. 

To  the  French  engineers.  Messrs.  Sazilly, 
Graeffe  and  Delocre,  is  due  the  honor  of  hav- 
ing first  discovered  the  exact  method  of  de- 
signing the  typical  dam.  Prior  to  their  inves- 
tigations, the  factors  which  influenced  the  di- 
mensions of  large  dams  were  somewhat  im- 
perfectly known,  and  all  those  which  had  been 
built  were  trapezoidal  in  section.  They  had 
been  designed  to  fulfill  the  condition  that  their 
moment  of  resistance  to  overturning  should  be 
two,  three  or  four  times  the  resultant  moment 
of  the  forces,  tending  to  overturn  them.  For 
a  dam  to  overturn,  however,  the  resultant 
pressure  at  the  face  would  have  to  pass  through 
the  edge  of  the  base,  and  long  before  that 
pressure  could  reach  that  point  the  toe  of  the 
dam  would  begin  to  crush ;  and  in  many  cases 
(notably  those  in  Spain)  the  dams  were 
crushed  by  the  enormous  weight  of  masonry 
injudiciously  placed. 

The  theory  of  GraefTe  and  Delocre  was 
merely  the  application  of  mechanical  principles 
to  determine  a  form  of  dam  in  which  the 
crushing  pressure  should  not  exceed  proper 
limits  on  the  downstream  face  when  the  res- 
ervoir was  full,  and  on  the  upstream  face  when 
the  reservoir  was  empty. 

Their  methods  of  calculation,  while  extreme- 
ly laborious  and  involving  incidentally  such 
exercises  as  the  solution  of  equations  of  the 
sixth  degree,  led  to  a  form  of  dam  more 
economical  of  material  than  the  trapezoidal 
form  previously  adopted — that  required,  in- 
deed, but  one-half  the  masonry.  To  prove  that 
they  did  not  merely  deal  with  theory,  they 
erected,  from  the  formulas  they  expounded, 
several  dams  which  quite  startled  the  engineer- 
ing world  by  their  boldness.  Among  them 
were  the  well  known  dams  of  Ban,  Chartrain, 
De  la  Terrasse,  and  the  Furens,  the  latter  of 
which  the  author  saw  in  1909  in  the  G  lufFre 
d'Enfer,  near  St.  Etienno.  Compared  witii  the 
Gileppe  dam,  near  Vervicr,  which  had  a  sec- 
tion two  and  one-half  times  as  large  as  it  need 
have  had,  it  was  remarkably  watertight.  There 
was  no  leakage  on  the  outside,  although  the 
dam  had  to  sustain  a  head  of  water  150  ft. 
high. 

Following  -Sazilly  and  Delocre  came  Sir 
Guildford  Molesworth,  who  undertook  to  de- 
vise some  simpler  formulas  which  would  give 
an  approximation  to  the  results  of  the  French 
engineers.  His  formula,  whic!:  is  of  great 
value,  gives  results  in  accordance  with  that  im- 
portant condition  laid  down  by  eminent  math- 


ematicians and  engineers  as  essential  in  all 
structures  of  this  kind-that  there  should  be 
no  tension  in  the  dam-and  this  law  necessi- 
tates the  resultant  pressure,  reservoir  lull  and 
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empty,  falling  within  the  middle  third  of  the 
section.    The  Molesworth  formulas  are  : 

/      0.05X-' 


and  z 


=(^y 


P  +  (0.03x) 
in  which  the  notation  is  defined  as  follows : 

X  =  anv  depth  below  surface  of  water  in  feet. 

y  =  offset  from  vertical  line  to  outer  face  in 
feet  =  0.6x  as  a  minimum. 

z  =  offset  from  vertical  line  to  inner  face  in 
feet. 

p=:  limit  of  pressure  on  masonry  in  tons  per 

square  foot. 

If  y  as  given  by  the  formula  be  less  than 
0.6x,  it  must  be  increased  to  O.Cx. 

Since  Messrs.  Graeffe  and  Delocre  investi- 
gated the  problem,  at  least  30  high  masonry 
dams  have  been  built,  and  among  those  there 
were  only  two,  as  far  as  the  author  knows, 
in  which  Molesworth's  form  was  widely  de- 
parted from.  The  first  of  these  was  the  Gil- 
eppe dam  already  mentioned,  which  had  a 
section  at  least  two  and  one-half  times  as  large 
as  it  need  have  had ;  the  other  was  the  well 
known  Vyrnwy  dam,  which  also  had  a  sec- 
tion consideralDly  greater  than  a  purely  ra- 
tional  section. 

Another  excellent  formula  that  does  not  in- 
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volve  high  mathematics  which  should  appeal 
to  engineers  is  that  propounded  by  Dr  Bright- 
more  : 

4WV 
where 

b  is  the  breadth  at  a  depth  h  below  the  crest ; 

W  is  the  weight  of  masoary  above  b.  and  of 
the  water  over  the  inner  f:>ce: 

zv   is  the  weight  of  unit  volume  of  water; 
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and  i  is  the  maximum  stress  allowable  in  the 
dam. 

"This  formula  gives  the  breadth  at  any 
deptli  in  terms  of  that  depth,  and  of  W.  At 
first  sight  it  would  appear  that  the  presence 
of  the  latter  factor  would  render  the  formula 
useless ;  but  examination  shows  that  the  term 
containing  W  is  small  compared  with  the  first 
term  in  the  formula ;  in  fact,  it  ranges  from 
one-sixth  to  one-eighth  of  the  whole  expres- 
sion between  the  depths  110  ft.  and  190  ft.; 
so  that  if  W  is  known  even  approximately, 
the  breadth  can  be  readily  and  accurately 
found.  Thus  the  tentative  part  is  thrown  into 
a  factor  of  minor  effect ;  by  considering  suc- 
cessive laminre,  the  breadths  are  simply  cal- 
culated ;  and  by  taking  moments  about  the  in- 
ner third  of  the  breadth,  the  projection  at  the 
inner  face  is  deduced  without  either  finding 
the  center  of  gravity  of  the  dam  or  of  the 
wat«r  over  its  inner  face.  The  method  of  cal- 
culation applies  to  a  dam  up  to  190  ft.  high." 

The  conditions  upon  which  the  above  solu- 
tion is  based  are : 

(o)  A  maximum  compressive  stress  on  any 
plane  not  exceeding  in  intensity  from  6  to  12 
tons  per  square  foot. 

(b)  Absence  of  tension  at  any  point. 

(c)  A  greater  resistance  to  shearing  than 
the  total  horizontal  thrust  of  water. 

When  the  author  first  wrote  upon  this  sub- 
ject (see  "Transactions  Institution  of  Civil  En- 
gineers," Dublin,  vol.  xx.xvi.)  he  was  some- 
what skeptical  about  the  necessity  for  the  re- 
sultant falling  within  the  middle  third,  and  con- 
sequently was  far  from  fixing  the  condition 
that  there  should  be  no  tension  anywhere  at 
the  faces  of  the  dam. 

A.ny  considerable  deviation  of  the  line  of 
pressure,  reservoir  full,  from  the  middle  third 
was  undoubtedly  a  danger,  but  a  slight  de- 
parture, he  thought,  would  not  be  inconsistent 
with  good  practice,  for  Rankme  had  only  said 
"that  the  line  of  resistance  should  be  within 
but  a  small  distance  beyond  the  middle  third 
of  the  wall." 

At  that  time  he  preferred  the  formulas  pre- 
pared by  the  late  Colonel  Pennycuick,  who  de- 
signed and  erected  the  great  Periyar  dam-- 
the  highest  masonry  dam  yet  constructed.  His 
formulas  are  appended. 

In  Fig.   1, 
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x[x'  +  ^,d{x-d)\ 


p  being  the  limit  of  pressure  in  feet  of  water  ;  or 

Ix^x'  +  ldix-d)] 
y=7.67^ p 

p  being  in  pounds  on  the  square  foot. 

X      X 

If  d  be  greater  than — ,  — should  be  substi- 
2     2 
tuted  for  it  in  the  formula,  which  then  becomes 


or 
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y^9.25^lj 


according  as  p  is  in  feet  of  water  or  in  pounds 
on  the  square  foot. 

It  is  not  easy  to  give  a  satisfactory  formula 
for  the  value  of  x:  based  upon  the  limit  of  pres- 
sure to  be  allowed,  as  it  is  not  until  a  depth 
of  120  ft.  that  any  limit  likely  to  be  adopted 
in  practice  comes  into  play  at  all. 

Molesworth's  formula  z  =  1/10  y  gives  an  un- 
necessary amount  of  material  at  depths  of  150 
ft.  and  under.  A  vertical  face  for  the  first  40 
ft.,  a  slope  of  1  in  20  for  the  next  40  ft.,  1  ni 
10  for  the  third,  and  so  on,  increasing  one- 
twentieth  at  every  40  ft,  gives  satisfactory  re- 
sults w'ithin  all  practical  limits. 

Later  experience  and  consideration,  however, 
have  convinced  the  author  that  the  real  danger 
of  failure  in  a  dam  built  of  proper  inatenals 
on  a  suitable  foundation  does  not  lie  in  the 
danger  of  crushing  of  the  materials  (the  re- 
sistance of  which  is  far  greater  than  had  been 
supposed),  but  in  that  of  percolation  or  shear- 
ing, and  that  the  dimensions  sufficient  to  .euard 
against  these  two  dangers  will  ann>ly  suffice 
to  meet  that  of  crushing,  so  that  elaborate  ctI- 


culations   of   the    resistance   to   the   latter   are 
waste  of  labor. 

uren's  rules. 
If  the  following  simple  rules  arc  observed 
by  those  designing  a  masonry  dam  nothing 
more  is  really  needed,  for  they  will  be  found 
to  give  results  so  nearly  accurate  that  they 
may  be  adopted  without  risk  of  error : 

(1)  Under  no  circumstances  whatever  should 
there  be  any  risk  of  tension  on  either  face. 

(2)  That  the  total  area  of  the  section  at  any 

x' 
depth  X  should  not  be  less  than — ;    of  course. 

■?, 
for  convenience  of  construction  and  resistance 
to  shocks,  it  must  not  be  much  more  than  this 
in  the  upper  part. 

(3)  That  V  =  7/10  x  up  to  100  ft.  in  depth 
and  over  100  ft.  y  — 1/15  X  x  3/2. 

(4)  z  to  be  calculated  as  already  mentioned 
— i.   e.,  a  vertical   face   from  0  to  40 ;  1  in  20 

X 

from  40  to  80 ;  1  in  10  from  80  to  120 ;  —  from 

20 
120,  160  and  so  on. 

Comparisons  between  the  results  obtained 
from  the  other  formulas  given  in  the  paper, 
and  the  very  simple  one  advocated  in  rule  3 
above  may  be  seen  upon  reference  to  the  ac- 
companying diagrams,  Figs.  2,  3.  and  4,  for 
dams  160  ft.  in  height. 

Masonry  dams  are,  of  course,  very  costly,  as 
compared  with  earth  embankments — where  the 
latter  would  cost  $100,000,  that  of  a  similar 
dam  in  masonry  would  be  about  $250,000 — but 
they  are  indispensable  where  risk  of  failure 
must  be  avoided  at  all  costs.  Probably  the 
attention  of  engineers  in  designing  dams  in 
cases  where  economy  is  a  matter  of  prime  im- 
portance will  be  more  and  more  directed  to 
those  which  are  curved  in  plan.  Many  such 
have  been  built  of  recent  years,  especially  in 
New  South  Wales,  where  considerable  econ- 
omy of  cross-section  has  been  obtained-  by 
horizontal  curvature.  In  these  cases,  however, 
the  whole  dam  has  been  on  one  curve,  with  its 
abutments  secured  in  the  rocky  sides  of  the 
gorge  or  valley  where  the  water  is  impounded. 
Another  and  very  interesting  form  of  con- 
struction is  that  advocated  and  carried  out 
with  success  by  Captain  A.  H.  Garrett,  and  also 
(independently)  by  M.  Gaudard,  of  Lausanne, 
where  the  dam  consists  of  a  series  of  hori- 
zontal arches  abutting  against  horizontal  piers, 
long  enough  and  strong  enough  to  resist  water 
pressure.  This  form  of  design  may  besaid 
to  represent  the  last  word,  so  far,  that  science 
has  had  to  say  on  the  subject,  though  the  ap- 
plication of  reinforced  concrete  may  possibly 
introduce  still  greater  economy.  Dams  of  this 
nature  have  been  constructed  in  other  coun- 
tries, but  all  the  reinforced  dams  constructed 
up  to  the  present—  of  which  the  highest  the 
author  could  find  was  65  ft.— had  been,  so 
far  as  he  was  aware,  for  power  purposes,  and 
not  for  waterworks. 


Tension  in  Masonry  Dams. 

Sirs:  In  your  article  on  "Masonry  Dam 
Design  and  Construction,"  in  your  issue  of 
May  22,  1912,  p.  590,  you  say : 

When  the  re.sultaiit  pressure  is  nearer  one 
end  of  the  joint  than  one-third  the  length  of  the 
joint,  the  diagram  of  reaction  is  represented  by 
two  triangles  (Fig.  44),  one  of  which,  a.  b,  c, 
represents  a  negative  strain,  1.  e.,  tension. 

It  is  somewhat  diflicult  to  understand  how 
tension  can  occur  in  the  masonry  of  a  dam. 
With  eccentric  loading,  such  as  is  shown  in 
Fig.  44,  the  vertical  resultant  of  all  the  forces 
acting  above  a  given  horizontal  plane  is  sup- 
ported on  part  of  the  joint  (a,  b),  and  the 
tendency  of  the  joint  to  rotate  about  a  point 
near  the  downstream  face  is  partly  prevented 
by  tension  In  the  masonry  along  b,  c. 

I  submit  that  this  is  begging  the  question. 
If  the  joint  in  question  were  an  im.-lginary 
cross-section  in  a  solid  steel  block  (.properly 
represented  by  your  Fig.  44,  reproduced  here- 
with) then  indeed  we  might  say  "the  tendency 
.  .  .  to  rotate  ...  is  partly  prevent- 
ed by  tension  .  .  .  along  b.  c" :  but  in  a 
dry  jcint  or  where  (in  order  to  be  on  the  safe 
side)  we  neglect  the  slight  tensional  resistance 


of  the  mortar  it  is  not  only  "somewhat  diffi- 
cult" but  impossible  "to  understand  how  ten- 
sion can  occur" ;  and  every  thinking  engineer 
must  have  been  mystified  by  the  time-honored 
reference  to  "tensions"  occurring  at  the  up- 
stream side  of  such  a  structure  when  the  re- 
sultant falls  beyond  "the  middle  third." 

While  the  resultant  falls  within  the  middle 
third  (whether  or  not  the  joint  can  exert  ten- 
sion), the  maximum  unit  pressure  (at  the 
edge  nearest  to  the  resultant)  increases  only 
in  direct  proportion  with  the  distance  of  the 
resultant  from  the  center  of  the  joint;  and 
this  proportionality  holds  also  when  the  re- 
sultant falls  beyond  the  middle  third,  pro- 
vided the  joint  is  capable  of  exerting  tension, 
as  in  the  case  of  our  supposed  steel  block,  rep- 
resented by  your  Fig.  44. 

But  if  the  joint  cannot  sustain  tension  then 
when  the  resultant  falls  beyond  the  middle 
third  the  entire  pressure  is  concentrated  upon 
a  surface  of  a  width  less  than  that  of  the 
joint  and  equal  to  only  three  times  the  dis- 
tance of  the  resultant  trom  the  nearest  edge; 
and  the  danger  consists  in  the  fact  that  the 
maximum  unit  pressure  now  increases  more 
rapidly  than  does  the  eccentricity  of  the  re- 
sultant, becoming  theoretically  infinite  when 
the  resultant  reaches  the  edge  of  the  joint, 
but  long  before  this  the  material  near  the  toe 
will  have  yielded  under  the  excessive  unit 
pressure  thereabout,  and  the  joint  will  there- 
fore (by  tipping)  have  opened  at  the  heel,  as 
though  tension  had  been  exerted  there.  (See 
"The  Civil  Engineer's  Pocket  Book,"  18th  and 
19th  editions,  pp.  400-404.) 

It  appears  therefore  that  the  reason  for 
keeping  the  resultant,  in  masonry  joints,  with- 
in the  middle  third  is  not  the  danger  of  ten- 
sion at  the  heel,  but  the  danger  of  excessive 
pressures  at  the  toe. 

JOHN  C.  TRAUTWINE,  JR. 

Philadelphia,  Pa.,  July  2,  1912. 


Irrigation  in  India. — Exceptional  prog- 
ress was  made  in  develooing  irrigation  and 
water  supply  projects  and  undertakings  dur- 
ing the  past  year,  i  ne  extensive  investigations 
into  the  great  Cauvery  River  project,  active 
work  upon  which  has  now  begun,  were  com- 
pleted and  estimates  of  the  cost  of  construc- 
tion submitted.  This  immense  undertaking  in- 
cludes constructio  nof  a  dam  124  ft.  in  height 
to  impound  41,500,000,000  cu.  ft.  of  water,  a 
canal  system  to  irrigate  150,000  acres  of  land, : 
and  providing  additional  force  to  the  extent 
of  5,000  hp.  through  extensions  and  improve- 
ments to  the  Cauvery  power  scheme,  and  in- 
volves an  estimated  expenditure  of  $8,205,633.: 

Among  important  w-ater-supply  works  under 
execution  is  the  Nagavalli  River  project,  de- 
signed to  irrigate  31,200  acres  in  Palkonda  di- 
vision, Vizagapatam  district,  through  construct- 
ing a  regulator  across  the  Nagavalli  River  and 
excavating  a  main  channel  22  miles  long  and 
eight  branch  channels  with  their  offtakes,  mak- 
ing an  aggregate  length  of  about  34%  miles, 
the  estimated  cost  being  $.589,087. 

The  Dwi  pumping  project,  estimated  cost 
$648,018,  is  another  important  undertaking  act- 
ually under  execution  for  irrigating  .50.000 
acres  in  the  Owi  Island,  which  covers  100,000 
acres  in  the  Kistna  Delta.  The  work  consists 
of  installing  a  pumping  plant  whereby  the 
water  is  to  be  raised  from  the  river  into  a 
main  canal,  and  thence  distributed  by  branch 
canals  and  tanks. 

In  the  Kurnool  district,  work  on  the  impor- 
tant Siddapor  tank  project  is  being  actively 
carried  on.  It  restores  an  ancient  ruined  res- 
ervoir or  tank  which  will  hold  645,000,000  cu. 
ft.  of  water  and  will  supply  an  area  of  4,250 
acres. 

The  total  area  in  the  consular  district- of 
Madras  under  irrigation  in  1910-11  was  1,- 
998.989  acres,  an  increase  of  748.989  acres  dur- 
ing the  past  three  years.  The  net  revenue  de- 
rived from  the  irrigation  works  in  this  district 
during  the  year  amounted  to  $2.444,.50O,  which 
gave  a  return  of  9.07  per  cent  on  the  capital 
outlay  of  $26.9.52,10(1  .\ftcr  deducting  interest 
charges  the  net  profit  amounted  to  $1..592,U)7. 
or  an  actual  earning  of  5.91  per  cent  on  the 
total  outlay. 
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STEAM    AND    ELECTRIC    RAILWAY    SECTION 


The  Estimated  Power  Required  for  the 

Electrical    Operation   of   Railways 

Within  the  Proposed  Chicago 

Electrification  Zone. 

The  electrical  power  required  for  the  opera- 
tion of  the  steam  railways  of  Chicago,  and 
the  preferable  method  of  generating  this  power 
are  discussed  by  Mr.  Samuel  Insull  in  a  paper 
before  the  .\merican  Institute  of  Electrical  En- 
gineers.    Briefly,  it  is  concluded  that  a  single 


fied  with  no  changes  in  the  tracks  and  yards, 
and  that  freight  is  handled  through  the  city  in 
the  sani'e  manner  and  following  the  same 
routes  as  it  does  today.  When  the  railroads 
arc  actually  electrified  there  is  no  question  but 
that  great  changes  will  be  made  in  the  freight 
terminals,  and  that  a  large  part  of  the  freight 
that  now  comes  through  the  heart  of  the  city 
will  pass  around  and  outside  the  city  limits 
and  possibly  outside  the  electrified  zone.  The 
results  of  the  investigation  are  summarized  in 
Table  I. 


Fis.  1.-Map  Showing  RaHways  nd  Terminals    Within   the   Chicago    Electrification    Zone. 


control  station  is  preferable  to  either  individual 
stauons  or  group  stations.  This  conclusion  is 
based  on  actual  operatmg  statistics  from  Bos- 

i^Hmt?  7    V'^    '""■''"    P'='"'s    ^nd    on 

estimates  made  of  the  power  required  in  Chi 

cage  for  operating  steam  roads  bv  electricitv 
As  indicatmg  the  magnitude  of  'the  railwa'y 
electrification  problem  in  Chicago  we  give  ii, 
abstract  Mr.  Insull's  estimate  of  elmrica 
power  required  for  freight  .service.  The  dis- 
trict included  ,n  the  estimate  is  that  known  as 
the  .\s..oc,at.on  of  Commerce  Electrification 
Zone  and  it  is  indicated  by  the  map,  Fig.  ] 

FREIGHT  SERMCK 

io7i*'*."'?''"'''Hn']?.  '^°''"  *^<^  y^""-  from  Tulv 
1911.  to  June.  1912.  and  it  is  assumed -that 
the  steam  railroads  in  this  district  arc  electri- 


tion'^Lr"  n'""'"K  ^''^T"^'  '"'^  "'<=  consump- 
lon  for    December,   the  mouth   during  which 

a':  a?'in"i^brr""  '^'"^"'^  *°"''  °-- 


TABLE 
-,     ^^  Maximum 

I  ^    "','i,,  demand 

July.     1911 55,200 

^ugust    63,800 

September   68,700 

October  72.100 

November    78,000 

December    74,200 

January,     1912...   68,200 

February    70,200 

March    70,000 

-*-Prll     62,500 

May    60,400 

Juife   60,300 


Load  factor 
Kw -hr.     Percent. 
70.3 


2S,8M.40O 
33,303,600 
34,624,800 
37,636,200 
3il, 312.000 
38,732,400 
35,600.400 
32,853,600 
36.540.000 
31,500,000 
31,628.800 
30,391.000 

410,837,200 


69.6 

70.3 

70.2 

70 

70,3 

70.3 

69.7 

70.3 

70.1 

70.2 

70 


TABLE       II.  —  DECEMBER       FREIGHT       RE- 
QUIREMENTS. 
„    .,  Maximum 

Railroads.  demand.     Kw.-hr. 

Wabash    R.    R 1,511  840,900 

C,  I.  &  L.  R.  R.   (Monon) 736  384,200 

h   |-    ^  ^,?-   ?y 3,244  1,693,400 

N.  T.,  C.  &  St.  L.  R.  R.  (Nickel 

„  Plate)     1,033  539,200 

S"  f*K^T;  *„^'  ^y 3,352  1,749,700 

?.•   '^  °^  ^^  ^ ^■''^^  894,200 

M-    "^^    R-    R 2,878  1,502,300 

Erie    R.    R i.eso  877,000 

P.,  C,   C.  &  St.  L,  R.  R 2,091  1,091,500 

Chicago    Great    Western    Rv 1,124  586,700 

Northwestern    Ry 7.605  3.969  800 

RocJi    Island    Ry 2,530  1.315,400 

C,   B.   &  Q.   R.   R 5,098  2.661,200 

St.    Paul    R.    R 4,127  2.154,300 

Illinois    Central    R.    R 4,377  2  284,800 

Santa   Fe    R.    R 913  476,600 

C.    &    A.    Ry 1.572  820,600 

C.    &^E    I.   R.    R 3,193  1,666.700 

Grand   Trunin   R.    R 1,201  626  900 

Wisconsin  Central   (M.,  S.  P.  & 

S.    S.    M.) 1,256  655,600 

C.   &  O.   of  Indiana 110  57  400 

Chicago  &   Indiana   Southern...       148  77,300 

Pere    Marquette    368  192,100 

Chicago    &    Western    Indiana...      967  504.800 

B.  &  0.— C.  T.  R.  R 2,390  1.247,600 

C.  Junction   R.    R 4  682  2  444  000 

E..  J.   &  E.   Ry.  (C,  L.  S.  &  E. 

„R-    R)     3.845  2.007,100 

Belt    Ry 7,071  3,691,100 

Chicago,       West       Pullman       & 

Suothern    Ry 710  370,600 

Illinois    Northern     423  220,800 

Manufacturers   Junction    171  "sgjSOO 

Miscellaneous    Belt    Roads 1.991  l,039!30O 

Total    74,200     38,732,400 


Methods  and  Data  Used  m  Making  Compu- 
tations.— From  the  Association  of  Commerce 
Commitee.  a  list  was  obtained  of  the  number 
of  steam  locomotives  used  in  the  Chicago  City 
Limits  in  October,  1911.  This  list,  showing 
the  number  of  locomotives  and  locomotive 
hours  in  each  class  of  service,  was  as  follows : 

Number       Working 
„       ,  of  loco-  hours 

Service.  motives.        per  day. 

Through    freight    361  81' 

Switching    560  7.223 

Transfer     jgi  ">  378 

Through     passenger 336  "sOl 

Suburban    passenger 200  1,000 

An  estimate  was  made  of  tlie  coal  consump- 
tion per  working  hour  of  each  class  of  freight 
locornotive,  and  from  the  coal  burned  in  the 
city  limits  per  day,  the  neces.sarv  electrical  re- 
quirements for  the  same  servi'ce  were  com- 
puted as  in  Table  III. 

The  pounds  of  coal  per  locomotive  per 
working  hour  were  assumed  as  shown  after 
consulting  with  several  Chicago  railwav  men. 
1  he  tons  of  coal  per  day  obtained  in  this  way 
check  vet7  closely  with  similar  figures  pub- 
lished in  the  1911  report  of  the  Chicago  Snioke 
Department,  which  figures  were  obtained  di- 
rectly from  the  railroad  companies. 

Thie  pounds  of  coal  per  hour  per  draw  bar 
horse  power  was  assumed  after  discussing  the 
subject  with  a  prominent  engineer  of  one  of 
the  large  trunk  line  railroads.     As  a  result  of 

T^K  ^'l"'""'  l"'^  ^^  ^"""'i  *at  his  road  used 
about  8  lbs.  of  eastern  coal  per  draw-bar  horse 
power.  Correcting  this  figure  for  the  diflfer- 
ence  in  the  heat  value  of  the  coal,  the  above 
figures  were  obtained  for  Chicago 

The  efficiency  of  60  per  cent  'between  the 
locomotive  draw  bar  and  the  electrical  power 

m°,n.'r''^-!K'f  '^°''"  "^"^'"  'liscussing  the 
matter  with  the  same  engineer.  This  takes 
into  account  the  losses  m  the  line,  the  trans- 
formers, and  m  the  motors  and  gears  of  th.- 
electric  locomotive.  ^  °     ^"^ 

The  "watt-hour  per  ton  mile"  figures  are  in 

el^rffie-rror    '''''''    °'^'-^'^"    --"" 

hoi^iofdtkii^^rt;';;,--;^;^-'- 

wereTkt^'  °^'°'^"'  ^^'"'  ''^  «^'''o-4  stTps 
fl)     The   average   load   01   44.220  kw    was 

^!s^^%rs^  ''■'  ^—  -"-^^  °p- 

C2)     The   results   were   increased,   so   as   to 


August  7.  1912. 
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TABLE   III 


Number   of   locomotives 

Number  of  locomotives  working,   hours  per  day 
•Lbs.  of  coal  per  locomotive  per  hour. 

Tons  of  coal  per  day .""'.' 

Lbs.   of  coal  per  hour ] .  * 

•Lbs.    of    coal    per    hour    per    locomotive'draw-bar 

horsepower     

•Efflelency  (from  draw-bar  to  power  house) 

Average   electrical   load   in   kw 

•Watt-hours    per    ton-mile 

Ton-miles    per    day '//[ 

•Assumptions. 


Through 

freight. 

361 

S12 

2.000 

812 

67.670 


10 

60% 

8,67.5 

31 

767,000 


Switching. 

560 

7,223 

600 

2,196 

183,083 


12 

60% 

19,072 

120 

3,821,814 


Transfer. 

182 

2,378 

1,350 

1,602 

133,500 


10 

60% 

16,473 

56 

,036,610 


Total. 
1,103 
10,413 


4,610 
384, 2S3 


44,220 


apply  to  the  Association  of  Commerce  electric 
zone  instead  of  the  city  limits. 

(3)  A  study  was  made  of  the  movement 
of  freight  cars  during  the  different  hours  of 
the  day,  and  the  different  months  of  the  year. 
The  increased  traction  on  account  of  cold 
weather  was  also  considered.  The  daily, 
monthly  and  yearly  load  factors  were  thus  ob- 
tained. 

(4)  The  maximum  demand  and  consump- 
tion was  then  computed  for  each  railroad  and 
each  month  of  the  year. 

(5)  The  results  were  checked  in  various 
ways. 

Apl'orlioiimeiit  of  Total  Average  Load 
Amongst  the  Railroads. — The  total  average 
load  was  found  to  be  44,220  kw.  for  October 
and  within  the  city  limits.  This  was  divided 
amongst  the  different  railroads  in  accordance 
with  the  coal  consumed  by  their  freight  en- 
gines as  given  in  the  Smoke  Department  re- 
port of  1911. 

Increase  of  Figures  to  Cofer  Assn.  of  Com. 
Electric  Zone. — A  statement  of  the  track  mile- 
age of  all  railroads  for  the  city  limits  and  for 
the  zone,  was  obtained  from  the  Association  of 
Commerce  committee.  With  this  as  a  basis, 
and  from  a  careful  study  of  the  map,  the  fig- 
ures of  average  electrical  load  were  increased 
to  cover  ever.vthing  within  the  zone.  The  av- 
erage increase  in  load  was  22  per  cent. 

Table  TV  gives  the  average  load  in  kw.  for 
October,  for  the  area  within  the  city  limits  and 
also  for  the  area  within  the  electric  zone. 

Load  Factors,  Etc. — A  daily  load  factor  of 
75  per  cent  was  assumed  for  the  entire  freight 
business  of  the  Chicago  district.  Mr.  L.  C. 
Fritch  (now  chief  engineer  of  the  Chicago  & 
Great  Western  R.  R.)  investigated  the  subject 
of  electrification  of  the  Chicago  terminal  of  the 
Illinois  Central  R.  R.  in  1909.  He,  of  course, 
had  access  to  all  the  records  of  the  railroad 
and  his  load  curves  for  the  freight  service 
show  a  load  factor  of  75  per  cent.  The  sub- 
iect  of  the  movement  of  freight  cars  through 
Chicago  was  also  discussed  with  several  rail- 
way officials  connected  with  roads  which  are 
among  the  largest  handlers  of  freight   in  the 


city,  and  from  the  information  thus  obtained,  it 
seems   certain  that  this   figure   is   about  right. 

Average  load  in  kilowatt,  October.  1911. 
54,000.  Maximum  kilowatts,  October,  1911  75 
per  cent  load  factor,  72,100. 

In  order  to  get  at  the  variation  in  the  freight 
busmess  throughout  the  year,  the  freight  earn- 
ings of  several  of  the  principal  railroads  were 
plotted.  The  ratios  obtained  in  this  manner 
were  used  in  getting  the  maximum  kilowatts 
for  each  month  of  the  year.  It  was  then  de- 
cided to  add  to  the  maximum  kilowatts  of  the 


The  1911  report  of  the  Chicago  Smoke  De- 
partment gives  the  average  daily  coal  used  by 
railway  locomotives  in  city  limits  as  follows: 
Tons  of  coal  per  day; 

Passenger    1,163—    21  per  rent 

Passenger   and    freight 5,601  —  100  per  cent 

Freight    4,438  —    79  per  cent 

In  getting  at  the  monthly  kw.  hr.,  the  Sun- 
day requirements  were  assumed  to  be  one-half 
of  week-day  requirements  and  four  Sundays 
were  used  per  month.  Table  V  shows  the 
maximum  kw.,  the  kw-hr.,  and  load  factors 
for  each  month  in  the  year. 

This  is  a  good  check  on  the  computations  of 
the  electrical  energy  required  as  to  the  propor- 
tion between  passenger  and  freight  service,  for 
it  is  to  be  expected  that  locomotives  engaged 
in  freight  service  operate  less  efficiently  than 
passenger  locomotives. 

Saving  of  Coal  Due  to  Electric  Traction. — 
The  total  electric  energy  per  year  required  by 
the  electrified   steam  railroads  of   Chicago  is: 

Passenger  service    183,452,500  kw.-hr. 

Freight     410,837,200  kw.-hr. 

Total     694,289,700  kw.-hr. 


July,    1911    ... 

August     

.•September    . . . 

October    

November  . . 
December  . . . . 
January.  1912 
February     .... 

March     

April     

May    

June    


Maximum  Kilowatts 

Normal       Additional  on 
account  of  cold. 
Per  cent.      Amt 


TABLE   v.— FREIGHT   ELECTRICAL   REQUIREMENTS—CHICAGO. 

Per  cent 
of  aver- 
age daily 
earnings 

for 
October. 

76.5 

88.5 

95.3 

100 

98.4 

85.7 

78.9 

81.1 

84.4 

81.3 

83.8 

83.6 


require 
ments 
55.200 
63.800 
08,700 
72,100 
70,900 
61,800 
56,800 
58,500 
60,900 
58,600 
60.400 
60,300 


10 
20 
20 
20 
15 
S 


7,100 

12,400 

11,400 

11,700 

9,100 

3,900 


Total 
maximum. 
55.200 
63,800 
68.700 
72,100 
78,000 
74,200 
68,200 
70,200 
70,000 
62,500 
60,400 
60,300 


Kw.-hr. 

28,814,400 

33.303.600 

34,624,800 

37,636,200 

39,312,000 

38,732,400 

35,600,400 

32,853,600 

36,540,000 

31,500,000 

31,528,800 

30,391.000 


Load 
factors, 
per  cent. 
70.3 
69.6 
70.3 
70.2 
70 
70.3 
70.3 
69.7 
70.3 
70.1 
70.J 
70 


410,837,200 

Average  monthly  load  factor 7o.l 

Annual  load   factor '.    60.1 

Normal   maximum  kilowatts  assumed  proportional  to  earnings. 
Load  factor  for  week  day  assumed  at  75  per  cent. 

Sunday  requirements  one-half  of  week  day.  assuming  four  Sunda>"s  to   month. 
Ratio  of  Passenger  to  Freight  Load; 

Total  kw.-hr.  per  year,  passenger 183.452,500  —    31  per  cent 

Total  kw.-hr.  per  year,  freight 410,837,200  —    69  per  cent 

Total  kw.-hr.  per  year,  passenger  and  freight 694.289.700  —  100  per  cent 


winter   months,   the   following   percentages    to 
take  care  of  increased  traction  due  to  cold. 


Month. 
November 
December 
January 
February 
March     .  . 
April     


Per  cent 

added 

on  account 

of  cold. 

10 

20 

20 

20 

IB 


R. . 


TABLE    IV.— FREIGHT    SERVICE. 
Average  Ijoad   in   Kilowatts.     October,    1911. 
Within 
Railroad.  city 

limits. 

980 

460 

1,890 

620 

1,950 

830 

1,740 

1,020 

1,320 

750 

4,430 

1,5.30 

2,970 

2,500 

2,900 

.'>S0 

1.000 

1,940 

700 

4  no 

80 

100 

230 

640 

900 
3.400 
1.400 
4.900 

500 

300 

100 
1.100 


Wabash    R.    R 

C  L  &  L.  R.  R 

L.  S.  &  M.  S.  Ry.  .. 
N.  Y.,  C.  &  St.  L.  R 
P.,  Ft.  W.   &  C.   Ry 

B.  &  O.   R.   R 

M.    C.    R.    R 

Erie   R.    R 

P..  C  C.  &  St.  L.  R.  R 

Chicago    Great    Western    Ry 

Northw  estern  Ry 

Rock  Island   Ry 

C.  B.  &  Q.   R.  R 

St.   Paul   R.  R 

Illinois  Central  R.   R 

Santa  Fe  Ry 

C.    &    A.    Ry 

C.  &  E.  I.   R.  R 

Grand  Trunk   

Wisconsin    Central    

C.    &   O.    of  Indiana 

Chicago  &  Indiana  Southern 

Pere  Marquette    

Chicago   &  Western  Indiana 

B.  &  O.— C.  T.   R.  R 

C.  Junction    

E.,  J.   &  E.   Ry 

Belt    Rv 

Chicago.  West   Pullman   &  Southern 

Illinois   Northern    

.Manufacturers    Junction    

Miscellaneous    Belt    Roads 


Per  cent 
increase. 

20 

15 

25 

20 

25 

50 

20 

20 

15 

10 

25 

20 

25 

20 

10 

16 

15 

20 

25 
lOO 

15 

15 

J."; 

10 

100 

0 

100 

5 

10 

10 

25 

25 


Total 


44.220 


Within 

electric 

zone. 

1,180 

530 
2,370 

760 
2,430 
1,240 
2,080 
1,220 
l,.i20 

820 
5.550 
1.840 
3.720 
3,000 
3,180 

670 
1,150 
2.330 

870 

900 
90 

no 

260 

700 

i.soo 

3,400 
2,800 
5,140 

550 

330 

120 
1.380 

54.000 


Max.  kw. 

75  per  cent 

load  factor. 

1..-.70 

710 

3.150 

1,010 

3,250 

1.660 

2.790 

1,630 

2,030 

1,090 

7,400 

2.450 

4.950 

4.010 

4.250 

890 

l..i30 

3.100 

1.160 

1.200 

100 

140 

350 

930 

2.350 

4,550 

3,730 

6,S70 

700 

420 

160 

1.940 


1,100 


At  3  lbs.  of  coal  per  kw.-hr.  the  total  coal 
per  year  in  the  power  houses  would  be  891,000 
tons. 

The  1911  report  of  tlie  Chicago  Smoke  De- 
partment shows  that  the  railroads  burn  in  their 
steam  locomotives  about  1.850.000  tons  of  coal 
per  year  in  the  city  limits.  Increasing  this 
figure  by  22  per  cent,  it  is  seen  that  the  rail- 
roads burn  about  2,260.000  tons  of  coal  per 
year  in  the  electric  zone.  The  ratio  of  the 
coal  burned  with  electric  operation  to  the  coal 
burned  with  steam  locomotives  is  1  to  2.55. 

Mr.  W.  S.  Murray,  electrical  engineer  of 
the  New  York,  New  Haven  &  Hartford  R.  R.. 
in  a  paptr  presented  at  the  1911  convention 
of  the  .\.  I.  E.  E.  said:  "Ij  has  been  demon- 
strated that  the  ratio  between  the  coal  burned 
for  operating  passenger  trains  by  clec4ric 
rather  than  by  steam  locomotives  is  i  to  2!  In 
the  case  of  switching  engines,  this  rate  is  much 
greater,  a  figure  of  1  to  3  being  conservative." 

Tonnage  of  Freight  Handled  in  Chicago. — 
It  is  .surprising  to  find  how  little  information 
there  is  available  on  this  subject.  The  rail- 
roads do  not  keep  their  records  so  that  the 
tons  or  car  loads  of  freight  handled  in  the 
Chicago  district  may  be  obtained,  .\pparently 
the  only  record  of  any  sort  that  was  ever  kept 
of  the  freight  movements  was  in  19ii2  and  1903 
when  a  committee  of  Chicago  Railway  officials 
made  a  report  on  the  interchange  of  freight 
between  the  dift'erent  roads.  This  report  was 
made  with  particular  reference  to  the  clearing 
yards  of  the  Chicago  Union  Transfer  Co.  .\ 
copy  of  this  report  was  borrowed  from  Mr. 
L.  C.  Fritch  and  by  means  of  it  an  estimate 
was  made  of  the  tonnage  handled  by  the  18 
principal  railroads  operating  in  Chicago.  The 
figures  given  in  this  report  cover  the  number 
of  loaded  and  empty  cars  handled  during  the 
year  ending  June  30,  1903.     To  get  -t  the  tons 
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TABLE   VI.— FKEIGHT    ELECTKICAL 

-i  ^Through  Freight 

''—  Average 

length  of  movement— 7  miles. 
Watt-hours    per    ton-mile— JU- 
Tons        Ton-miles     Kw. 
per  day.        per  day.  average 

Wahash    R.    K      : ^'^  fotf,"  fa? 

k?- 1  l^l^K ■«••■••••••     &     lia:"^      - 

P    V;     W     t?C    Uv         .■;  62312  «6.1S4  545 

p'   C     C  •&  St  ■  ll  R  ■  r'  : :  -13  474  304.318  380 

R*b    R    R  ...  23,990  167,930  210 

l}^y  ■■■■■■■■■■■■■  :■:■_:      ^:^      ^^      | 
ri^.'t'S^^^H:;;::;:::;:::::      fg        ;         | 

o.     Paul    R     R  90,580  G34.060  (W 

imno'irCentrJl-RiR;::: 90,814  635,69|  794 

c„„,a     Vf     Rv  19.168  134, lib  105 

banta    ?e    Kj ^.  ,^„  522  2.59 

c.  &  E.  lrVr.:  :■-■.■.■. '.:■.■.;".-     61.460      430.220      53s 

Total    d"22,607         6,458,249        8,073 


REQUIRE  MENTS— IS  TRUNK 


Average 

length  of  movement— 2  miles. 
Watt-hours  per  ton-mile^l20. 

Tons 

Ton-miles 

KW. 

per  day 
33.735 

per  day. 
67,470 

iverage 
337 

16,066 

32,132 

161 

68,141 

136,282 

681 

25,256 

50,512 

71,868 

143,736 

719 

47,602 

95,204 

27,425 

54,850 

274 

66.402 

132,804 

664 

36,819 

73,638 

368 

24,910 

49,820 

187,258 

374,516 

1,873 

64,853 

129,706 

648 

136,838 

273,676 

1,368 

108,788 

217,576 

1,088 

109,328 

218,656 

1.093 

24,176 

48,352 

242 

33,463 

66,926 

335 

62,779 

125,5oS 

628 

1,145,707 

2,291,414 

11.457 

LINE  R.\ILROADS— CHICAGO. 

^^ Transfer > 

Average 
length  of  movement — 10  miles. 
Watt-hours    per    ton-mile — 60. 
Ton-miles     Kw. 
per  day.  average. 


Tons 

per  day. 

14,392 

6,720 
27,323 

7,328 
27,574 
18,779 
13,915 
21,507 
15,393 
11,540 
59.602 
17,797 
35,054 
24,992 
40,459 

6,717 
16,061 
30.898 


396.051 


143,920 
67,200 
273,230 
73,280 
275,740 
187,790 
139,150 
215,070 
153,930 
115,400 
596,020 
177,970 
350,540 
249,920 
404,690 
67,170 
160,610 
308.980 

3,960,510 


360 

168 
683 
183 
689 
469 
348 
o38 
385 
288 

1,490 
445 
876 
625 

1,011 
168 
401 
772 

9,896 


Total  ton- 

Total 

miles  per 

average 

ilay. 

kw. 

435,516 

980 

208,861 

460 

831,136 

1,890 

276.924 

620 

S55.660 

1,950 

5S7,312 

1,320 

361,930 

830 

782,882 

1,740 

440,151 

1,020 

331,603 

750 

1,825.173 

4,430 

657,725 

l,o30 

1,205,286 

2,970 

1.101,556 

2,500 

1,258,944 

2,900 

249.698 

580 

435,058 

1,000 

864,758 

1,940 

12,710.173 

29.420 

of  freight  handled  in  the  year  ending  June  30, 
1912,  the  following  assumptions  were  made: 

Weight  of  empty  freight  cars,  tons IS 

Weight  of  loaded  freight  car,  tons 40 

Days  per   year,   tons 33.. 

Increase    of    freight    business    from    1903    to 
1912.  per  cent 6i 

The  last  figure  was  obtained  by  plotting  a 
curve  of  the  total  ton  mileage  of  freiglit  han- 
dled per  year  in  the  United  States  from  190-' 
to  1910.  This  information  was  obtained  from 
Mr.  Slasson  Thompson's  bureau  of  railway 
statistics.  From  the  data  given  in  the  IflO'!  re- 
port it  was  also  possible  to  approximate  the 
number  of  switching  movements,  transfer 
movements- and  "in  or  out"  or  through  freight 
movements. 

After  getting  the  number  of  tons  of  freight 
(including  weights  of  cars)  per  day  in  each  of 
these  three  classes  of  freight  iiiovenient,  by  as- 
suming the  averag';  distance  traveled  in  each 
class  of  movement,  the  ton-miles  were  ob- 
tained.    The  mileages  assumed  were : 

Through   freight    7  miles 

Switching     2  miles 

Transfer     10  miles 

It  may  seem  surprising  that  the  average 
Ir.'.nsfer  han!  is  longer  than  the  average  in  or 
out  haul,  but  this  is  undoubtedly  true.  The 
list  previously  given  shows  2,378  transfer  lo- 
comotive hours  per  day  as  against  812  through 
freight  locomotive  hours. 

Knowing  the  average  ton-miles  per  hour  and 
applying  figures  for  "watt-hours  per  ton-niile," 
the  average  electrical  load  was  obtained.  Ta- 
ble VI  shows  the  results  of  these  computa- 
tions. 

As  this  1903  Interchange  report  only  cov- 
ered the  18  principal  trunk  line  railroads,  the 
figures  thus  obtained  serve  only  to  check  a 
part  of  the  results  arrived  at  by  the  other 
methods. 

The  foregoing  concludes  the  figures  for 
freight  service.  Mr.  Insull  makes  similar 
studies  for  passenger  service  and  in  Table  VII. 
similar  to  Table  I,  is  summarized  both  freight 
and  passenger  figures ; 

•BABLE   Vn. 

, Kilowatt-hours ^  I^ad 

Freight.  Passenger.  Total.  factor 

July.  1911    'iS.S14.400  14.163.000  42.977,400  54  3% 

Auc ?,?,.?.(t2.r,00  14,74.-..100  48.048,700  .5.,.8% 

■'■     •                 I'JI.SOO  14.191.400  48,816.200  .>6.2";- 

:      ;';.20n  14.07S.200  51. 714.100  .56.4% 

•■12.000  15,589.300  .-,4,901.300  54  7'-' 

I""'      ■          :s  ;.!2.4no  18,0.-i9.3no  ,',i;  791,700  a""     "'r. 

,Ian..   1912  3.-,.60fl.4O0  17.946,100  r.3,546  TM  .">1  .5<^ 

F<-h                :>•;  >.-,3.C0n  16..".84.500  49.43sil00  Si's't'- 

""■"000  16,3,17,400  .52.897.400  52.5w„ 

■'.OOO  14.413.000  4.5.913.000  53  4^/„ 

:-,.S00  13.784.400  4.->.313.20O  So'    k 

..-.I...             .»■    ■■1.000  13.540.800  43,931.800  .55     % 

Total..   410.S37.2oo  183.4.52.500  riil472S9,700    'ii^% 

Scraper  Grading  at  Gatun  Locks.— The 
work  of  grading  at  the  upper  end  of  the 
cast  backfill  at  Gatun  Locks.  Panama,  is 
being  carried  on  by  means  of  dismounted 
whcelscrapcrs.  actuated  by  a  two-drum 
hoisline  engine  It  is  intended  to  finish 
thi^  face  of  the  backfill  to  a  l-on-3  .Mope 
.-\  natural  clay  knoll  extends  beyond  the 
plain  of  the  finished  slope,  and  the  grading 
consists  in  cutting  off  this  knrll  .m,]  carry- 
ing the  clay  to  the  outer  cdtc   of   the   fill. 


Method  of  Breaking  Up  Old  Concrete 

Track  Foundation  in  a  Quick  Job 

of  Street  Railway  Construction. 

Contributed  bv  C.  B.  Vorce.  Construction  Engi- 

nee-  Piritish  Columbia  Electric  Ry.  Co., 

Vancouver,    B.    C. 

Granville  street  in  Vancouver,  British  Co- 
lumbia, is  a  principal  business  street,  over 
which  six  car  lines  or  about  1.50  cars  per  hour 
pass.  The  tracks  on  this  street  between  Rob- 
son  and  Drake  streets,  a  distance  of  one-half 
mile,  were  riding  so  badly  that  their  recon- 
struction was  imperative.  It  was  not  advisable 
to  rebuild  during  operation  and  as  there  is  a 
double  track  car  line  only  two  blocks  away, 
the  Board  of  Public  Works  granted  the  B.  C. 
Electric    Railway    Co.    permission    to    abandon 


yds.  of  concrete,  600  cu.  yds.  of  earth  and  the 
laying  of  2,400  cu.  yds.  of  concrete,  one-half 
mile  of  double  track,  850  sq.  yds.  of  granite 
tlangeway  blocks  and  4,250  sq.  yds.  of  wood 
blocks. 

As  the  concrete  has  to  set  10  days  before 
traffic  can  be  turned  back  on  the  stree:,  this 
necessitated  the  completion  of  the  work  above 
outline,  except  the  paving,  in  12  days,  and  not 
14  days,  as  two  Sundays  intervened.  The 
work  was  carried  on  day  and  night,  and  a 
schedule.  Fig.  2,  was  prepared  showing  the 
rate  of  progress  which  must  be  made  on  each 
of  the  operations  in  order  that  the  work 
should  be  completed  within  the  time  limit. 
This  schedule  was  so  closely  followed  that  all 
the  work,  except  the  paving,  was  finished  one 
hour  before  the  time  called  for  bv  the  sched- 


Track  Centers  9-8i 


.".4,.. 


3^u^..-o,-0^3 


;  6x1x6' 


^r 


CR055  Section 


5and^ 


f-^SfH  '     \;r Plug  Bonds 


Detail  of  Drilling  And  Bonding 

'  ^•.T,r/in/A,A/.  SrcTinN  £ng  S:.Contg. 

Fig.   1.— Standard  Track  Construction   of  Brit  ch    Columbia    Electric    Ry.,   Vancouver,   B.   C. 


traffic  during  construction,  providing  it  was 
restored  in  24  days. 

The  street  was  paved  with  wood  blocks  laid 
on  G  ins.  of  concrete,  and  each  rail  of  the 
double  track  was  carried  on  a  concrete  girder 
2  ft.  wide  and  1.5  ins.  deep.  Owing  to  the  na- 
ture of  the  foundation  these  girders  were  not 
heavy  enough  to  carry  the  weight  imposed 
upon  them  and  on  account  of  this  the  com- 
pany adopted  the  type  of  construction  shown 
by  Fig.  1.  This  construction  con.sists  of  a  6- 
in.  concrete  slab  which  is  laid  over  the  entire 
track  allowance.  \%V-2  ft.  wide,  upon  which  91- 
Ib.  T  rail  7  ins.  high  arc  laid  on  Iix8.in  by  ;^'ft 
ties  spaced  2  ft.  center  to  center  The  track  is 
then  surfaced  to  grade  on  a  sand  cushion 
averaging  1  in.  deep  and  the  concrete  is 
brought  up  to  the  under  side  of  the  pavement 

Bv  referring  to  the  standard  cross-section 
Fig.  1,  It  will  be  seen  that  the  bottom  of  the 
concrete  slab  is  20  ins.  below  the  rail  gra<ie 

As  stated  above,  the  reconstruction"  of  the 
tracks  called  for  taking  out  and  replacing  the 
following  quantities:  .I.IOO  so.  vds  of  wood 
block  paving,  10,200  lin.  ft.  of  "rail  or  .-,  100  lin 
ft.  of  single  track,  1,800  cu.  vd.s,  or  i\m  cq' 


ule.  and  during  the  10  days  the  concrete  was 
setting  the  street  was  repaved  so  that  when 
traffic  was  restored  all  the  work  was  com- 
nleted. 

The  B.  C.  Electric  Railway  Co.  has  a  large 
construction  force,  who  do  the  greater  portion 
of  Its  work,  so  it  was  certain  of  the  speed 
with  which  the  various  operations,  with  the 
exception  of  breaking  up  the  concrete,  could 
be  accomplished. 

The  company  had  just  built  a  piece  of  new 
track  which  called  for  the  removal  of  about 
■  f^\  ^1\  °^  concrete  of  a  similar  nature, 
which  had  been  laid  by  the  same  contractors. 
Ihis  piece  of  concrete  was  removed  bv  hand 
and  It  took  1.5  men  6  days  to  do  the"  work. 
•\'  the  schedule  called  for  the  removal  of 
about  32  sq.  yds.  of  concrete  per  hour,  it  was 
seen  that  some  mechanical  means  must  be 
used    and  the  following  sclieme  was  adopted : 

ihe  dipper  arm  was  taken  off  the  electri- 
cally driven  Thew  automatic  shovel  owned  by 
the  company  and  the  pile  driver  leads  about 
20  ft.  long  were  hung  fr.:-in  the  end  of  the 
boom.  Fig.  3,  being  held  in  position  bv  two 
braces  running  back  to  the  main  frame  of  the 
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shovel.  A  hammer  weighing  2,600  lbs.,  with  a 
wedge  shaped  cutting  edge  about  8  ins.  deep 
running  parallel  to  the  track,  was  specially 
cast.  The  cutting  edge  was  placed  this  way  in 
order  to  not  injure  the  remaining  concrete  in 
the  street.  This  scheme  worked  excellently 
and  no  trouble  whatever  was  found  in  break- 


ious  authorities  and,  second,  by  outlining  a 
means  of  rewarding  superior  management  by 
a  sliding  scale  of  dividends  determined  by 
quality  of  service.  The  discussion  is  unusually 
interesting  and  we  publish  it  nearly  in  full  as 
follows : 
In  framing  a  franchise  contract  the  problem 
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Fig.  2. — Progress  Chart  of   Track    Reconstruction    Work. 


ing  up  the  concrete  as  rapidly  as  it  could  be 
taken  away. 

The  concrete  breaker,  which  could  swing 
through  350°.  was  placed  on  one  track  and  on 
the  other  track  the  derrick  car  was  placed. 
This  derrick  car  had  a  60  ft.  boom,  which 
could  also  swing  through  360°  and  could  move 
itself  up  and  down  the  track.  This  car  was 
used  to  break  up  the  larger  pieces  of  con- 
crete and  load  them  on  flat  cars  placed  behind 
the  concrete  breaker,  also  to  unload  skips  in 
which  were  placed  the  smaller  pieces  of  con- 
crete and  earth,  this  material  being  dumped 
into  wagons  standing  alongside. 

The  concrete  breaker  and  derrick  car  backed 
up  on  the  old  track  as  soon  as  the  concrete 
was  broken  up  for  a  rail  length  ahead  of 
them. 

The  price  of  common  labor  was  $3  per  day 
of  10  hours,  and  teams  received  $8  per  day 
shift  of  10  hours  and  $9.50  for  night  shift. 
The  average  haul  for  teams  was  %  of  a  mile 
and  for  the  track  cars  about  2  miles.  The 
cost  of  the  work  was  as  follows : 

Digging  up  wood  blocks,  8  9/10  ets.  per  sq.  yd. 

Tearing  up  old  track.  11  cts.  per  ft.  of  single 
track. 

Breaking  up  concrete,  40  cts.  per  sq.  yd.,  or 
$1.13  per  cu.  yd. 

Excavation,  loading  and  dumping.  S2»4  cts. 
per  cu.  yd. 

Removing  material  by  teams  and  work  train, 
65  cts.  per  cu.  yd. 

Mr.  G.  R.  G.  Conway,  M.  Am.  Soc.  C.  E.,  is 
chief  engineer  of  the  B.  C.  Electric  Railway 
Co.,  and  the  work  was  carried  on  under  the 
supervision  of  Mr.  C.  B.  Vorce,  M.  Am.  Soc. 
C.  E.,  engineer  of  construction,  assisted  by 
Mr.  H.  J.  Tippet,  engineer  maintenance  of 
way.  and  Mr.  A.  J.  Kennedy,  roadmaster. 


A    Sug;gested    Sliding    Scale    of    Divi- 
dends   for    Street    Railways,    De- 
termined  by   Quality   of   Ser- 
vice. 

The  necessity  of  providing  some  reward  for 
managerial  ability  in  setting  by  public  regula- 
tion the  allowable  returns  from  operation  of 
public  service  utilities  has  been  urged  by  this 
journal  on  several  occasions.  In  a  paper  read 
at  the  recent  Los  Angeles  meeting  of  the  Na- 
tional Municipal  League,  Mr.  James  W.  S. 
Peters,  of  Kansas  City.  Mo.,  takes  up  this 
subject  first  by  revicwirg  the  opinions  of  var- 


is  to  enlist  a  motive  to  economy  and  efficiency 
in  the  operation  of  public  utilities  by  private 
corporations  without  introducing  the  specula- 
tive element  into  public  utility  investments  and 
without  relaxing  public  control :  in  other 
words,  to  combine  the  advantages  of  public 
operation  with  the  benefits  of  adequate  public 
control. 

It  is  probably  true  that,  public  utility  com- 
missions, while  recognizing  the  fact  that  cap- 
ital investment  is  entitled  to  a  reasonable  re- 
turn, do  not  lay  enough  stress  on  the  necessity 
of  giving  the  operating  company  an  incentive 
to  thrift,  efficiency  and  economy  in  manage- 
ment. In  endeavoring  to  take  away  incentives 
to  over-capitalization,  the  necessity  for  some 
financial  reward  for  good  service  and  penalty 
for  bad.  is  lost  sight  of. 

The  ideal  regulation  should,  at  the  same 
time,  secure  the  best  possible  service  for  the 
public  and  be  eminently  fair  and  even  a  little 
liberal  to  capital  investment  and  the  manage- 
ment operating  the  utility.  The  question  of 
low  rates  is  not  so  much  the  demand  of  the 
day,  as  good  service.  It  is  economic  waste 
for  car-riders  to  stand,  if  seats  can  be  pro- 
vided and  to  be  subjected  to  nerve-racking  in- 
convenience in  going  to  and  from  their  daily 
tasks,  if  this  can  be  avoided  at  a  fraction  of 
a  cent  additional  cost  per  day  to  the  car  rider. 
The  private  motive  of  street  railway  compa- 
nies should  be  subdued,  but  not  killed. 

Delos  F.  Wilcox  says  of  Regulation  by  Com- 
missions : 

It  is  an  effort  to  coerce  an  antagonistic  motive 
and  compel  private  corporations  to  operate 
public  utilities,  as  if  the  companies  were  not 
controlled  by  private  motives.  It  is  a  final 
effort  to  .avoid  the  uncertainties  and  possible 
laxity  in  admission  of  public  ownership,  without 
losing  the  incentive  and  skill  of  private  enter- 
prise. This  is  a  very  ticklish  business — this 
problem  of  subduing  private  motive,  without 
killing  it.  A  man  would  be  a  hardy  optimist  to 
be  willing,  in  the  light  of  present  knowledge,  to 
predict  to  sustain  success  of  the  plan  of  regu- 
lation by  commission. 

Floy  in  his  work  on  valuation  of  Public 
Utility  Commissions,  also  emphasizes  the  ne- 
cessity of  recognizing  incentive  and  skill.  He 
says: 

An  examination  of  the  rulings  of  State  Com- 
missions shows  a  tendency  to  place  all  corpora- 


tions on  tlie  same  footing  as  regards  returns  to 
investors;  that  is.  regardless  whether  capital 
has  been  Invested  and  conserved  in  a  judicious 
and  intelligent  manner,  or  in  an  inefficient 
way:  the  precedents  established  indicate  that 
about  the  same  profit  will  be  allowed  in  either 
case.  Such  procedure  of  course  does  away  with 
all  incentive  to  Improve  the  earnings  by  cutting 
down  expenses  or  to  decrease  the  price  or  intro- 
duce new  apparatus  or  modern  methods.  It 
removes  the  stimulus  heretofore  existing  with 
the  individual  to  make  the  very  best  showing 
possible  and  hence  is  a  reasonable  valid  and 
practical   objection   to   control   by   commission. 

The  Utility  Commissions  themselves  recog- 
nize that  thrift  and  economy  of  management 
has  a  money  value.  The  Public  Service  Com- 
mission for  the  First  District  of  New  York, 
in  a  pamphlet  on  "Uniform  System  of  Ac- 
counts," corroborates  the  necessity  of  recog- 
nizing and  rewarding  quality  of  service. 

It  is  not  the  purpose  of  public  regulation  by 
reducing  rates  to  take  from  a  corporation  all  the 
process  of  enterprise  and  thrift  that  it  may  earn 
beyond  a  reasonable  dividend.  If  a  thrifty  and 
intelligent  corporation  can.  at  a  smaller  expense 
to  itself,  supply  a  public  service  than  a  careless 
and  incompetent  corporation,  the  former  should 
not  be  compelled  to  charge  the  public  less  than 
the  latter.  To  do  so  is  to  discourage  progress 
and  economy. 

There  is  something  on  the  order  of  a  slid- 
ing scale  in  Cleveland  in  the  automatic  re- 
adjustment of  fares  as  determined  by  the  in 
crease  or  decrease  of  the  net  income.  In  the 
Boston  so-called  sliding  scale  gas  contract  the 
dividends  that  are  payable  to  capital  invest- 
ment are  permitted  to  become  higher  as  the 
price  of  a  unit  of  gas  is  made  lower  to  the 
consumer. 

Mr.  Louis  D.  Brandeis  has  summed  up  the 
beneficial  results  of  this  lowering  prices  and 
receiving  corresponding  reward  therefor.  "Bos- 
ton has  received  from  the  sliding  scale  sys- 
tem far  more  than  cheaper  gas  and  higher 
security  values.  It  has  been  proved  that  a 
public  service  corporation  may  be  managed 
with  political  honesty  and  yet  successfully  and 


Fig.    3. — View    Showing    Concrete     Breaker 
ard   Derrick  Car  Dumping  Skip. 

that  its  head  may  become  a  valuable  public 
servant.  The  officers  and  employees  of  the 
gas  company  now  devote  themselves  strictly 
to  the  business  of  making  and  distributing 
gas,  instead  of  dissipating  their  abilities,  as 
heretofore  in  lobbying  and  political  intrigue. 
As  a  result,  gas  properties,  which  throughout 
the  greater  part  of  2i)  years  had  been  the  sub- 
ject of  iM-ancial  and  political  scandals,  develop- 
ing  ultiniau-lv   liiticr  hoslilily   nn   the  part  of 
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the  people,  are  now  conducted  in  a  manner  so 
honorable  as  to  deserve  and  secure  the  h>gh- 
est  commendation." 

W-hat  we  are  trying  to  work  out  m  tins  pa- 
per is  a  somewhat  different-though  m  some 
wavs  similar-idea.  It  is  to  slide  the  rate  of 
return  to  capital  investment  m  f^°^°^"fl 
with  the  merit  of  the  service  rendcred-the 
kind  of  a  ride  one  obtains  for  his  nickel. 
,.r  three-cent  piece  has  in  many  essentials  a 
different  qnalitv  in  every  city  and  varies  m 
the  same  city  in  the  various  sections  and  at 
different  times. 

In  order  to  coward  service  rendered  by 
street  railways,  acording  to  quality,  the  prob- 
lem is  to  find  out  what  service  really  is  ana 
then  dertnitelv  and  with  precision  to  grade  oi 
scale  this  service  and  reward  it.  Eventually 
some  practical  way  must  be  found  to  do  this-- 
it  is  a  logical  necessity  in  the  treatment  of 
utilities,  so  long  as  these  remain  m  the  hands 
of  private  ownership  and  management. 

The  suggestion  the  writer  makes,  is  to  have 
the  Mayors  of  cities  or  the  Commissioners  ot 
commission  rule  cities  each  year  appoint  three 
citizens  of  repute,  who  shall  during  the  year 
following  dassifv  to  their  satisfaction  the  ele- 
ments constituting  service  and  determine  m 
percentages  the  relative  value  in  percentages 
of  its  essential  elements.  .\t  the  end  of  the 
year  these  three  Commissioners  shall  appoint 
for  each  of  the  at  least  five  logical  subdiv'i- 
sions  of  service  analyzed  and  classified  by 
them,  three  other  reputable  citizens,  especially 
expert  in  those  subdivisions  to  grade  for  the 
year  preceding  the  character  of  service  re- 
ceived during  the  vear  past;  the  subdivisions 
of  what  constitutes  service  into  subjects  and 
the  grading  of  the  subjects  to  be  arrived  at  in 
a  wav  similar  to  the  method  pursued  by  Civil 
"Service  Commissions  in  determining  the  rela- 
tive merits  of  applicants  for  technical  positions 
of  the  citv  service.  In  Kansas  City  the  Civil 
Service  Board  has  for  the  past  two  years  fiUej. 
practically  all  the  city  positions,  even  such 
technical  ones  as  City  Engineer,  Superintend- 
ent of  the  Water  Works  and  Municipal  Li- 
brarian, bv  using  for  each  e.xamination  a  corn- 
mittec  of"  three  citizen  experts,  to  assist  in 
formulating  the  examinations  and  to  grade 
the  relative  merits  of  the  applicants  under 
the  direction  of  the  Civil  Service  Board.  This 
system  has  worked  with  widely  recognized 
beneficial  results. 

After  this  matter  of  service  is  thus  classi- 
fied and  graded  in  percentages  the  suggestion 
we  make  for  consideration  is  v.ithin  certain 
limits  to  permit  an  increase  of  or  reduction 
from  the  fixed  percentage  allowed  in  the  fran- 
chise to  capital  investment  according  as  in  the 
grading  service  is  found  to  be  above  or  below 
a  standard  or  quality  of  service  described  as 
"fair  and  reasonable." 

In  civil  service  examinations  70  per  cent  is 
the  grade  usually  agreed  upon  which  an  ap- 
plicant must  attain  to  reach  the  eligible  test. 
Having  exactly  70  per  cent  means  that  he  is 
just  fairly  enough  qualified  to  decently  hold 
down  the  job.  Above  this  figure  his  excellence 
is  graded :  below  that  figure  the  percentage 
describes  in  percentages  his  unfitness.  Fol- 
lowing this  precedent,  we  suggest  grading  the 
service  of  street  railways  and  the  ultimate  ele- 
ments constituting  such  service  as  follows: 
60  meaning  "poor,"  70  "fair  and  reasonable," 
80  "good."  00  "excellent"  and  100  "perfect." 
If  we  agree  that  6  per  cent  on  capital  in- 
vestment is  a  fair  and  reasonable  return  for 
the  interest  upon  capital  and  the  hazard  of 
the  ^enterprise  and  arc  willing  to  add  a  margin 
up  to  2-1  per  cent  additional  to  insure  "perfect" 
quality  (which,  however,  will  never  in  practice 
be  attained)  then  we  can  agree  that  a  standard 
of  CO  per  cent  will  be  entitled  to  o\^  per  cent; 
70  to  6  per  cent ;  «0  to  6M:  per  cent ;  >*n  to  C}% 
per  cent;  90  to  7  per  cent  and  100  to  7% 
per  cent.  If  those  drawing  the  franchise  think 
this  varying  margin  too  great  or  too  small,  it 
can  be  readjusted  and  the  figures  modified  ac- 
cordingly. 

When  the  end  of  the  fiscal  year  comes  and 
the  several  Citizens"  Commissions  of  three 
each  have  been  duly  appointed  to  grade  the 
several  parts  or  subjects  of  service  committed 


to  them  by  the  original  or  .supervisory  com- 
mittee of  three  citizens  each  Comm.ssioii  shall 
nroceed  to  grade  the  part  committed  to  it  Dy 
such  tests  as  in  its  discretion  it  deems  appro- 
priate, subject  to  general  supervision  of  the 
original  Commission  of  three  and  when  t  has 
agreed  to  a  grade  of  its  portion,  shall  trans- 
niit  this  grade  to  the  original  Commission. 
This  Commission  shall  then  by  checking  up 
and  adding  the  various  P'=r«"t^g'=5  f  "''%.^' 
a  final  percentage  figure  which  will  be  the 
grade   upon   which   to   figure   the   reward   tor 

service 

As   a   tentative   subdivision   of   service   into 
five  parts  and  their  relative  weights,  for  each 
of   which   a   sub-committee   may  act.   the   iol 
lowing  is  suggested ; 

First.— Operation  and  management;  value  40 
per  cent. 

In  this  case  the  three  citizens  selected  should 
be  expert  in  railway  operation  and  management. 

Second.— Maintenance  of  plan  against  depre- 
ciation and  obsolescence;  value  20  per  cent. 

This  subdivision  is  essentially  an  engineering 
task  and  involves  an  inspection  and  inventory 
and  practically  the  valuation  of  the  plant. 
It  is  desirable  that  at  least  two  of  the  citizens 
selected  tor  this  sub-committee  should  be  ex- 
pert engineers,  especially  qualified  by  experience 
in  street  railway  construction  and  management 
and  having  at  hand  data  in  reference  to  the 
depreciation  and  obsolescence. 

Third.— Economy  and  efficiency  of  manage- 
ment:   value   15   per   cent. 

The  three  citizens  selected  for  this  sub- 
division should  two  of  them  be  business  men  of 
high  calibre,  acustomed  to  the  handling  of 
large  affairs,  the  other  member  familiar  with 
accounts    and    legal    procedures. 

Fourth. — The  safety  and  comfort  of  the 
traveling  public  and  of  the  citizens:  value  15 
per   cent. 

As  this  subdivision  is  largely  a  matter  upon 
which  the  riding  public  and  the  citizens  have 
peculiar  right  to  individual  opinion,  the  com- 
mittee of  three  selected  for  this  subdivision 
should  be  average  citizens,  in  whose  fair  dealing 
and  common  sense,  both  the  corporation  and  the 
public  have  confidence. 

Fifth. — Accuracy  and  publicity  of  accounts 
and  system  in  preserving  the  funds  intact: 
value  10  per  cent. 

This  subdivision  is  a  matter  for  experts  in 
accounting.  At  least  two  of  the  three  commis- 
sioners for  this  subdivision  should  therefore  be 
familiar  with  accounts  and  auditing  systems, 
while  in  order  to  complete  the  commission,  the 
other  member  should  be  a  well  known  respon- 
sible citizen,  accustomed  to  handling  large 
affairs  in  a  practical  way. 

In  order  to  show  how  the  various  subdivi- 
sions suggested  above  can  be  practically  di- 
vided into  their  simple  component  elements 
and  those  weighted  relative  to  each  other, 
there  is  attached  hereto  a  tentative  classifica- 
tion and  analysis  marked  Exhibit  A. 

There  should  be  given  to  the  several  sub- 
committees of  examiners  large  discretion  in 
determining  the  methods  and  details  of  ar- 
riving at  a  fair  and  accurate  estimate  and  they 
should  have  access  to  all  records  kept  by  any 
existing  public  utility  oommission  or  other 
board  having  charge  of  the  street  railways  and 
also  to  the  company's  books,  accounts,  records, 
maps  and  plans  and  other  documents. 

The  public  utility  commission  should  collect 
during  the  year  and  put  at  the  disposal  of 
these  special  commissioners  data  collected 
from  efficiency  and  complaint  records  kept  by 
them.  .'Kny  citizen  desiring  so  to  do  should 
be  permitted  to  register  a  complaint  and  file 
statements  and  be  heard  in  reference  to  any 
matter  pertaining  to  service  before  either  the 
original  committee  of  three  or  before  any  of 
the  sub-committees  of  examiners  subsequently 
appointed.  The  original  committee  of  three 
and  the  sub-committees  of  examiners  should 
hold  sessions  open  to  the  public  and  the  press 
and  should  print  and  publish  their  proceedings, 
showing  among  other  things  the  definite  rat- 
ing of  each  of  the  ultimate  elements  constitut- 
ing service ;  such  publicity  will  tend  to  assure 
fairness  and  accuracy. 
When  a  final  grade  is  arrived  at  and  used 


as  the  basis  upon  which  to  figure  the  amount 
of  reward  to  the  capital  investment  it  is  a 
question  whether  this  bonus  should  go  en- 
tirely to  an  increase  of  the  percentage  allowed 
on  capital  investment  or  should  be  shared 
with  the  employees  of  the  managing  corpora- 
tion who  in  reality  are  the  persons  accom- 
plishing the  good  results.  If  all  bonus  goes 
to  the  increasing  of  the  rate  of  returns  of 
capital  investment,  there  will  be  danger  ot  a 
speculative  element  entering  in  by  the  probable 
increase  of  dividends  being  capitalized  and 
eventually  added  as  a  burden  to  fixed  charges ; 
on  the  other  hand,  if  paid  to  the  employees, 
the  amount  allowed  as  bonus  is  liable  to  be 
deducted  by  the  corporation  from  salaries  and 
wages  paid  by  it,  just  as  hotel  proprietors  are 
supposed  to  anticipate  and  exploit  for  their 
own  advantage  liberality  in  tips  by  decreasing 
the  salaries  and  wages  of  porters  and  waiters. 
The  best  plan  undoubtedly  is  to  see  to  it  that 
the  increase  in  returns  derived  by  reason  of 
excellence  of  service  be  divided  between  the 
capital  investment  and  its  employees— the  em- 
ployees to  receive  one-fifth  of  the  whole  and 
the  other  four-fifths  to  be  added  to  the  fixed 
return  on  capital  investment.  The  amount  re- 
ceived by  the  employees  should  be  pro-rated 
among  them  from  the  President  and  General 
Superintendent  down  to  the  day  laborer  on  the 
tracks  or  in  the  shops  at  the  end  of  the  fiscal 
year  in  proportion  to  the  amount  of  salary 
or  wages  received  by  each  during  the  year  in 
question. 

In  determining  upon  a  tribunal  to  analyze, 
classify,  give  relative  weight  to  and  grade  the 
elements  of  service,  it  was  the  first  intention 
of  the  writer  to  specify  for  the  purpose  exist- 
ing utility  commissions,  as  being  by  experience 
best  qualified  for  the  task ;  but  after  considera- 
tion, the  decision  arrived  at  was  to  use  citizens 
as  examining  boards  instead,  as  the  object  to 
be  attained  in  the  end  is  the  satisfaction  of 
the  body  of  citizens  as  such.  In  addition  to 
this  the  determination  of  quality  of  service  on 
behalf  of  the  public  not  only  amounts  to  a 
passing  upon  the  service  rendered  by  the 
managing  corporation,  but  also  to  passing 
judgment  upon  the  general  eflfectiveness  and 
quality  of  the  regulation  by  the  utility  commis- 
sion, whose  business  and  function  it  is  to  in- 
sist upon  service  from  the  corporation. 

As  the  Mayor  is  elected  and  the  commis- 
sioners under  the  commission  form  of  govern- 
ment are  selected  by  the  voters  for  many  addi- 
tional and  other  purposes  than  the  selection  of 
these  examining  commissioners  and  as  they 
represent,  not  only  the  rest  of  the  public,  but 
also  as  far  as  its  influence  goes,  also  the  street 
railway  company,  and  as  the  modern  idea  is 
to  concentrate  responsibility  in  these  officials 
elected  by  the  people  and  hold  them  responsi- 
ble for  their  acts,  it  would  seem  that  the 
Mayor  or  the  commissioners  of  commission- 
ruled  cities  are  the  proper  persons  to  appoint 
these  examining  boards.  Where,  however,  so 
much  power  and  discretion  is  more  and  more 
being  concentrated  on  the  mayors  of  cities  and 
on  the  commissioners  of  commission-ruled 
cities,  there  is  all  the  more  need  for  the  peo- 
ple to  have  the  right  of  recall  of  these  officials 
when  they  palpably  go  wrong. 

To  go  back  to  the  details  of  our  problem, 
if  we  agree  that  60  per  cent  means  "Poor"'  as 
the  quality  of  each  of  the  ultimate  elements: 
70  per  cent  "Fair  and  Reasonable,"  80  per  cent 
"Good,"  90  per  cent  "Excellent."  and  100  per 
cent  "Perfect,"  it  is  evident  that  when  the 
several  weighted  elements  are  separately  grad- 
ed and  a  total  of  these  percentages  computed, 
we  will  arrive  at  a  figure  signifying  with  con- 
siderable accuracy  the  general  average  qual- 
ity of  total  service  furnished.  For  example: 
If  the  final  percentage  of  service  be  82  5/10 
per  cent,  this  would  be  12  5/10  per  cent  bet- 
ter than  70  per  cent,  which  is  "Fair  and  Rea- 
sonable." Now,  if  we  take  for  granted  that 
"Fair  and  Reasonable"  service  estimated  at  70 
per  cent  is  worth  6  per  cent  return  on  capital 
and  that  perfect  or  100  per  cent  service  is 
worth  IVz  per  cent  returns,  this  12%  per  cent 
above  "Fair  and  Reasonable"  would  amount  to 
a  bonus  of  %  of  1  per  cent  on  capital  invest- 
ment.    Using  these   figures   in   the   case   of   a 
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plant  where  the  capital  investment  aggregates 
$30,000,000  and  the  gross  annual  receipts  are 
$6,000,000,  this  would  amount  to  a  bonus  of 
$187,000,  one-fifth  to  go  to  employees  and  the 
other  four-fifths  to  an  increase  of  the  capital 
investment.  This  in  dollars  and  cents  would 
be  $37,500  to  pro-rate  and  distribute  among 
the  company's  employees  and  $150,000  increase 
on  the  return  on  capital  investment.  The  pos- 
sibility of  such  a  result  would  undoubtedly  be 
an  incentive  to  skill,  initiative  economy,  polite- 
ness and  thrift  in  service  and  management, 
and  in  the  case  supposed,  would  be  an  addi- 
tional tax  of  approximately  only  1/7  of  1  ct. 


Fig.    1. — Sketch    Map    Showing    Location    of 
Guide   Fence   at   Hastings   Bridge. 

on  every  5-ct.  fare  paid,  or  proportionately 
less,  on  a  lower  rate  of  fare. 

The  writer  does  not  desire  to  make  these 
suggestions  as  in  his  opinion  the  final  or  only 
solution  of  the  franchise  problem  or  to  be 
supposed  to  take  an  antagonistic  stand  against 
the  Chicago  plan,  where  there  is  a  partner- 
ship in  the  net  income  between  the  city  and 
the  corporation,  after  the  corporation  has  re- 
ceived a  fixed  amount  on  its  capital  invest- 
ment. This  certainly  insures  in  large  measure 
supervision  and  control  on  the  part  of  the  city 
and  gives  ample  incentive  to  thrift,  economv 
and  skill  on  the  part  of  the  management.  Nor 
yet,  does  he  desire  to  oppose  the  Cleveland 
plan,  where  capital  investment  receives  a  fixed 
return  and  no  more,  the  surplus  being  used  to 
reduce  the  fare,  for  there  the  right  of  control 
and  regulation,  and  machinery  therefor  to  pro- 
tect the  city  and  enforce  service,  is  definitely 
provided  for,  but  he  merely  presents  the  idea 
herein  for  what  it  may  be  worth,  to  be  used, 
if  deemed  meritorious  in  some  degree  at  least, 
in  subsequent  modification  of  such  up-to-date 
contracts. 

If  he  does  nothing  more  by  this  paper  than 
to  emphasize  the  fact  that  future  franchises 
for  street  railways  should  give  something  in 
the  way  of  incentive  for  economy  and  thrift  in 
service  additional  to  the  mere  interest  return 
on  capital  and  compensation  incurred  by  cap- 
ital for  hazards  risked,  he  will  have  accom- 
plished something  in  helping  to  work  out  a 
finally  satisfactory  solution  of  the  street  rail- 
way franchise  problem. 


Cross  Section 


Fig.  2. — Details  of  Guide  Fence  at  Hastings    Bridge. 


B.  Service  on  maintenance  or  plant  against 
obsolescence  and  depreciation;  value  20%. 

Repair  ot  tracl<s 75 

Repair  of  cars 100 

Repair  of   overliead    equipment 50 

Repair  of  power  plants 100 

Repair  of  car  barns  and  other oO 

Repair    of    tools 25 

Insurance   premiums    20 

C.  Service    as     to     economv    and     efficiency; 

value  20%. 

Economy   on    purchase    of  supplies 100 

Economy  on  use  of  supplies 100 

Economy  on  schools  of  conductors  and  mo- 

tormen    50 

Economy   on    control 75 

Economy  on  supervision,  administration,  etc.  100 

? relative  to  employees 25 

? to  present  accounts 75 

Settlement  of  damage  claims  (  ?) 50 

Interest    on    balances 50 

D.  Service   in    safety  and   comfort  of  general 

passengers:  value  15%. 

Noise     .=;o 

Dust  50 

Ventilation    5i) 

Repair  of  pavement 100 

Distaince  between  tracks -.     25 

Fenders  and  wheel  guards 100 

Location  of  tracks  as   to  curb 25 

Watchman    at    crossings 75 

Head   lights    25 

Relocation    of    tracts,    for    comfort    of    street 

traffic   25 

Gongs    25 


Sheer    Booms    and    Guide    Fences    at 
Bridges  Crossing  the  Upper  Mis- 
sissippi River  From  St.  Paul 
to  the   Mouth  of  the 
Missouri. 

Contributed   by  C.   W.   Durham,   U.   S.   Principal 
Assistant  Engineer,   Rock  Island,  III. 

The  necessity  for  booms  and  guide  fences 
to  aid  boats  and  rafts  in  safely  passing  the 
bridges  had  long  been  felt  on  the  upper  Mis- 
sissippi, and  much  pressure  had  been  brought 
to  bear  on  Congress  until  relief  was  granted 
in  the  river  and  harbor  act  of  July  5.  1884. 
Boats  and  rafts,  especially  the  latter,  were 
very  frequently  seriously  damaged  in  passing 
the  various  bridges,  and  the  safety  of  life 
and  property  was  much  endangered. 

Experience  has  shown  that  the  proper  site 
for  a  bridge  is  where  the  channel  is  straight, 
both  above  and  below,  and  next  to  one  of 
the  river  banks.  The  channel  spans,  whether 
low  draw  or  high  fixed,  will  then  be  placed 
near  to   the  shore,   which,  itself,   is  an   excel- 
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Fig.  3. — Sketch   Map  Showing    Location  of 
Guide   Fence  at   La  Crosse  Bridge. 


C/ross  Section  FRorjT  Elevation 

Fig.  4. — Details  of  Guide   Fence  at   La  Crosse   Bridge. 


EXHIBIT    "A." 
A.  Service  in  management  and  operation; 
value  40  Tf. 

Up   to   date  equipment 100 

Extensions    100 

Transfer  regulations    25 

Shelter  stations 25 

Running  of    cars 75 

Speeding  of  cars 100 

Ventilation    of    cars 50 

Lighting  of   cars 50 

Seats 100 

Frequency     100 

Courtesy  of  employees  to  public 100 


Cars  passing  each  ottier 20 

Smoke  from  power  house 20 

Treatment    of    persons    injured 75 

E    Services    in    accounting    and    preservation 
of  funds;  value  10%. 

Public    reports    100 

Segregation   of  accounts 75 

Integrity  of  funds 50 

Preservation  of  records 25 

Simplicity    of    bookkeeping 50 

Integrity    of    capital   account 100 

Traffic   statistics    100 

Distribution  of  labor  accounts  and  overhead 

charges   75 

Car  value  costs 100 


lent  guide  for  pilots.  This  location  permits 
of  a  satisfactory  installation  of  booms  or 
fences  (usually  fences)  against  which  vessels 
and  rafts  can  rub  and  pass  through  the 
bridges  with  safety,  and  it  also  permits  wing 
dams  to  be  run  out  from  the  opposite  shore, 
it  necessary,  to  maintain  the  channels  through 
the  draws.  Under  even  these  favorable  condi- 
tions, it  i,s  also  best  to  locate  the  shore  draw 
rest  pier  a  few  feet  from  shore,  in  order  to 
furnish   a    favorable   angle   for   the   fence,   to 
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run  from  that  pier  to  the  shore  at  the  proper 
distance  above.  Many  of  the  older  bridges, 
built  before  the  Government  paid  much  atten- 
tion to  their  construction,  were  not  located  as 
above  described,  and   those  bridges  were  the 

most  dangerous.  c    ,ooi    

That  portion  of  the  act  of  July  5,  1884,  cov- 
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,  .u  .  .h.r>.       booms  start   from  the  draw  rest  nearest  the 
waters  of  the  United  States,  ?n|,  ^a     here-      boom  ^^^        ^.^^^  ^^^  ^uch  a  distance  as 

fore  it  is  applicable  to  all  pav.gable  rn,ers  ^^      s  „^,,,,^,y_   due   regard    being  had   W 

well   as   the  upper   Mississippi.     Whenever  a        v^  direction  of  the  current.    They  are  placed 
bridge  is  to  be  built  over  any  navigable  river, 
the  plans  must  be  approved  by  the  Secre  a^ 
of  War,  for  without  such  approval,  the  bridge 
cannot  be  built,  and  said  plans  must  show  in 
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Fig.  5.— Plan  and   Details  of  Sheer   Boom  at   Fort  Madison  Bridge. 


ering  the  matter  of  booms  and  fences,  is   as 
follows : 

Section  8.  That  whenever  the  Secretary  of 
■War  shall  have  good  reason  to  believe  that  any 
railroad  or  other  bridge  now  or  hereafter  to  be 
constructed  over  any  of  the  navigable  waters  oi 
the  United  States,  under  authority  of  the 
United  States,  or  of  any  State  or  Territory,  is 
an  obstruction  to  the  free  navigation  of  such 
waters,  by  reason  of  difllculty  in  passing  the 
draw  opening  or  the  raft-span  of  said  bridge. 
by  rafts,  steamboats,  or  other  water  craft,  it 
shall  be  the  duty  of  the  said  Secretary,  on 
Batlsfactor>-  proof  thereof,  to  require  the  com- 
pany or  persons  owning,  controlling  or  operating 
said  bridge  to  cause  such  aids  to  the  passage 
of  said  draw  opening  or  of  said  raft-span,  or  of 
both  .saiti  draw  opening  and  raft-span,  to  be 
constructed,  placed,  and  maintained  at  their 
own  cost  and  expense.  In  the  form  of  booms, 
dikes,  piers,  or  other  suitable  and  proper  struc- 
tures for  the  guiding  of  said  rafts,  steamboats. 
and  other  water  craft,  safely  through  said 
opening  or  span,  or  both  said  opening  or  span, 
as  shall  be  specified  In  his  order  In  that  behalf 
•  •  •  • 

.^t  the  time  of  the  passage  of  the  act,  there 
were  14  bridges  in  existence  crossing  the  up- 
per Mississippi,  and  since  that  date,  17  more 
have  been  constructed.  This  act  is  of  special 
importance  to  raft  navigation,  which  at  the 
tync  of  its  passage  and  for  many  years  before 
jiid  after,  has  been  of  great  magnitude,  cul- 
minating in  1885  and  1892  in  the  movement  of 
6,490,.50"  short  tons  of  logs  and  lumber  (about 
437,889,000  ft.  B.  M.)  for  various  distances 
on  the  river.  These  rafts  were  from  600  to 
1.400  ft.  long  and  from  128  to  224  ft.  in  width, 
the  wider  rafts  splitting  longitudinally  into 
two  equal  parts  in  passing  the  draw  spans, 
but  running  whole  when  the  wider  raft  spans 
were  available. 

It  is  to  be  noted  that  this  act  provides  for 
the  execution  of  certain  v.ota  to  iac-litate 
navigation  through  bridges  over  all  navigable 


plan  and  section  the  length  and  character  and 
location  of  the  boom  or  fence,  if  any,  to  be 
built,  and  such  boom  or  fence  must  be  main- 
tained in  its  original  condition  until  the  Sec- 
retary of  War  revokes  or  modifies  his  original 
order.  Thus,  the  boom  or  fence  becomes  an 
integral  part  of  the  bridge,  and  its  absence  or 
damaged  condition  deprives  the  bridge  of  its 
legal  character. 

As  regards  the  location  and  installation  of 
guide  fences  and  sheer  booms,  the  idea  is  to 
afford  a  sufficiently  strong  structure  so  that 
boats  and  rafts  may  be  safely  guided  through 
the    draw    openings.      The   guide    fences    and 


at  a  sUght  adverse  angle  to  the  current,  so 
that  the  current  may  set  against  them  and 
hold  a  boat  or  raft  and  not  shunt  them  away 
Under  ordinary  circumstances,  fences  connect 
with  the  shore  above,  unless  the  angle  is  too 
great,  when  a  protection  crib  or  pier  becomes 
necessary  at  the  upper  end  Fences  are  al- 
ways used  in  preference  to  sheer  booms,  where 
the  draw  is  near  the  shore,  as  they  are  much 
cheaper  to  build  and  maintain ;  but  in  the  case 
of  the  Keithsburg  Bridge,  it  was  found  neces- 
sary to  install  a  boom,  which  is  removed  in 
winter,  like  all  booms,  because  the  ice  going 
out  in  the  spring  always  damaged  the  fence 
badly.  All  fences,  except  that  at  Hastings 
(shown  in  Figs.  1  and  2),  where  rock  bottom 
prevents,  are  built  with  piles,  and  practically 
as  shown  in  Figs.  3  and  4. 

Where  the  draws  are  farther  out  in  the 
river,  a  boom  becomes  necessary,  as,  i.*  car- 
ried up  river  to  the  shore,  the  angle  with  the 
current  would  be  too  great  and  the  safety_  of 
both  boats  and  the  boom  itself  would  be  im- 
periled The  upper  ends  of  these  booms  are 
commonly  securely  attached  by  chains  to  a 
crib  or  pier  in  such  a  manner  as  to  accom- 
modate fluctuations  in  river  stages,  but  piles 
cut  off  near  the  bottom  are  sometimes  used 
for  anchorage  in  place  of  a  crib.  A  similar 
fastening  to  the  draw  rest  pier  is  also  neces- 
sary at  the  lower  end  of  the  boom,  both  fast- 
enings being  manipulated  by  crabs  to  pay  out 
and  take  in  slack.  A  sketch  of  a  standard 
boom  is  shown   in  Fig.  5.  .     „        r    v 

All  the  sheer  booms  are  practically  of  the 
same  construction,  except  those  at  Reads 
Landing  and  North  McGregor  ponton  bridges, 
where  the  fence  on  the  boom  is  omitted,  be- 
cause intended  solely  for  rafts.  Boats  need  a 
fence  to  prevent  their  guards  from  overriding 
the  boom.  . 

The  booms  are  sometimes  constructed  in 
one  length,  but  generally  in  sections  200  feet 
long,  coupled  together  by  chains.  As  the  long 
booms  would  bend  or  break  without  inter- 
mediate support,  they  commonly  rest  against 
bunches  of  piles,  driven  at  proper  intervals, 
but  small  bulldog  piers  are  used  at  Reads 
Landing,  floating  spars  at  McGregor,  Clinton 
and  Dubuque,  and  bolts  driven  in  the  rock 
with  chains  attached  and  maneuvered  by  crabs 
at  Keokuk.  Except  at  Keokuk,  these  supports 
work  automatically. 

At  Hastings,  the  lower  bridge,  a  railway 
bridge  built  in  1871,  was  considered  one  of  the 
worst  on  the  river  on  account  of  narrow  draw 
openings  and  a  ragged  rocky  shore  above,  as 
well  as  a  curved  approach.  The  draw  span  is 
next  the  right  or  west  bank,  with  openings 
only  130  and  100  feet  (west)  in  the  clear.  The 


TABLE  I.— SHEER  BOOMS,  GUIDE  FENCES  AND    PIERS    AT     UPPER 
BRIDGES,    FROM    ST.    PAUL   TO    ALTON,    1912. 

Miles  from  ,--— Booms, 

Omaha  Locality  High  Booms 

bridge,  of  Use.  or 

St.  Paul.  Bridges.  Draw. 


MISSISSIPPI     RIVER 

Fences  and  Piers. v 

Angle 


6 

11 
27 
27 
50 
77 

116 
116 
118 
143 
144 
208 
208 
2S9 
264 
264 
309 
R2.i 
327 
327 
3C2 
363 
390 
417 
442 
462 
484 
.^20 
540 
568 
651 


Pigs  Eye    Railway  Draw 

St.    Paul   Park R.  R.  and  wagon Draw 

Hastings    Wagon   High 

Hastings    Railway  Draw 

Red    Wing Wagon  High 

Reads    Landing Railway  Draw 


or 

Fences. 

Fence 

Fence 


Winona    Railway 

Winona    Wagon   . 

Winona    Railway 

La   Crosse Railway 

La    Crosse Wagon  . 

N.    McGregor Railway 


Draw 
High 
Draw 
Draw 
Draw 
Draw 


Fence 
Booms 

Fence 


Prairie   du   Chien Railway    Draw 

Eagle    Point Wagon   High 

Dubuque    Railway    Draw 

Dubuque    Wagon   High 

Sabula    Kailw.ay    Draw 

Fulton    WaKon   High 

Clinton    Railway    Draw 

Clinton    Wagon   High 

Rock    Island R.  R.  and  wagon Draw 

Rock    Island Railway    Draw 

Muscatine    Wagon  High 

Keithsburg    P.aiKvay    Draw 

Burlington     Railway    Draw 

Fort  Madison R.  R.  and  wagon Draw 

Keokuk    R.  V..  ami  wagon Draw 

Qulncy    R.  U.  and  v.agon Draw 

Hannibal    R.  R.  and  v/agon Draw 

Louisiana    Railv.'a"    Draw 

Alton    Rallv.'ay    Draw 


Fence 
Fence 
Fence 
Boom 


Boom 

Fence 
Boom 
Boom 


Boom 
Boom 

Boom 
Boom 
Boom 
Boom 
Boom 


Length, 
ft. 
650 
710 

755 

i;oow. 

1,47,^ 

7.50 
780 
390 
512 


830 

640 
400 
S04 

565 

706 

500 
905 
810 
?4S 
808 


with  axis 
of  bridge. 
92°  W. 
91"  15'  E. 


87°  30'  W. 


117°  E. 
105°  W. 
96°  W. 


107°  W. 
101°  W. 
109°  E. 
107°  30'  W. 


95°  E. 

99°'46'W. 
93°  30'  W. 
90° 


99°  E. 
114°  E. 


93°  E. 
101°  W. 
102°  30'  W. 
98°  30'  W. 
90° 


Pier 
Fence 


103° 
90° 


W. 
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bridge  being  immediately  below  the  landing, 
boats  on  a  down  trip  cannot  conveniently  turn, 
and  are  obliged  to  drop  through  stern  fore- 
most, a  very  difficult  and  dangerous  matter  in 
a  strong  wind,  until  the  guide  fence  was  in- 
stalled. This  fence  is  700  feet  long  and  covers 
the  rocky  shore  well  up  to  the  usual  landing. 
It  is  of  a  different  construction  from  any 
others  and  is  shown  in  Figs.  1  and  2. 

At  La  Crosse,  143  miles  from  St.  Paul,  the 
railway  bridge  built  in  1877  was  also  a  bad 
bridge  to  run   from  above,  on  account  of  di- 


rection of  the  current.  The  draw  span  is  next 
the  right  or  west  bank,  with  openings  IGO  feet 
in  the  clear.  The  guide  fence  at  this  bridge 
is  700  feet  long,  and  constructed  as  shown  in 
Figs.  3  and  4. 

Guide  fences  similar  to  that  at  La  Crosse, 
but  of  various  lengths,  have  been  installed  at 
the  following  named  bridges ;  Pigs  Eye,  Si. 
Paul  Park,  Winona  (2),  La  Crosse  City,  Sabu- 
la  and  Alton. 

At  Ft.  Madison,  462  miles  from  St.  Paul, 
the  draw  of  the  bridge  is  at  such  a  distance 
from  shore  that  a  sheer  boom  was  found  nec- 


essary, which  runs  upstream  710  ft.,  at  an  an- 
gle of  102°  30'  W.  to  a  crib  fastening,  as 
shown  in  Fig.  5. 

Similar  booms  of  various  lengths  have  been 
installed  at  the  following  named  bridges : 
Reads  Landing,  N.  McGregor,  Prairie  du 
Chien,  Dubuque,  Fulton,  Clinton,  Rock  Island, 
Keithsburg,  IJurlington,  Keokuk,  Quincy  and 
Louisiana. 

At  all  of  the  high-fixed  span  bridges,  except 
at  Fulton,  fences  and  booms  were  considered 
unnecessary,  on  account  of  advantageous  loca- 
tion and  length  of  channel  spans. 


BRIDGES      AND      BUILDINGS      SECTION 


A  Method  of  Inspection  of  Construction 

Work  and  the  Supervision 

of  Inspection. 

Contributed    by    Alden    W.    Welch,    Brooklyn. 
N.  Y. 

Any  individual,  firm  or  corporation  who  is 
having  construction  work  of  any  sort  per- 
formed should  keep  in  direct  touch  with  the 
progress  of  such  work.  When  the  citizen  of  a 
small  town  wishes  to  have  a  building  erected 
he  usually  calls  in  a  neighboring  builder  with 
whom  he  is  personally  acquainted  and  ac- 
cepts his  bid  and  method  of  doing  the  work  as 
final.  The  builder  commences  the  work  and 
when  it  is  finished  the  owner  takes  possession. 
This  works  out  well  enough  in  a  small  place 
where  the  contractor  is  closely  connected  pro- 
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Fig.    1. — General    Organization    Chart. 


and  inspection  are  necessary.  A  large  lighting 
and  power  company  nearly  always  maintains 
an  engineering  department,  one  of  the  duties 
of  which  is  to  handle  the  details  of  construc- 
tion work.  This  department  makes  the  draw- 
ings, writes  the  specifications,  lets  the  con- 
tracts and  follows  up  the  actual  field  work  of 
all  jobs.  The  general  organization  of  this  de- 
partment is  shown  in  Fig.  1. 

The  chief  engineer  is  responsible  for  every- 
thing pertaining  to  his  department,  but  places 
his  assistant  between  himself  and  the  details. 
It  is  best  that  the  chief  clerk  should  report  to 
the  chief  engineer  rather  than  to  the  assistant 
and  that  all  correspondence  pass  through 
his  hands.  If  the  clerk  is  wise  he  will  see 
that  every  incoming  letter  and  copies  of  all 
outgoing  correspondence  go  into  the  incoming 
basket  of  his  chief.  This  will  relieve  him  of 
responsibility  should  some  important  letter 
fail  to  reach  the  latter.  When  the  chief  engi- 
neer has  finished  with  the  correspondence  he 
places  it  in  his  outgoing  basket,  from  which  it 
is  distributed  by  the  clerk.  The  draughtsmen 
and  inspectors  are  distinct,  each  reporting  to 
the  assistant  engineer. 

It  is  the  function  of  the  assistant  first  to 
see  that  all  necessary  drawings  and  specifica- 
tions are  gotten  out  on  time  and  then  to  see 
that  they  are  accurately  followed  by  the  con- 
tractors. To  do  this  latter  part  efficiently  it  is 
necessary  that  he  employ  good  and  experi- 
enced inspectors,  drawing  from  $25  to  $30 
per  week  each. 

Each  job  should  be  reported  upon  daily.  It 
is  better  that  a  separate  report  be  made  out 
for  each  rather  than  one  report  to  cover  all. 
A  form  should  be  prepared  by  a  competent 
party  which  will  cover  all  vital  details.  There 
are  a  number  of  these  forms  at  present  in 
use  with  more  or  less  satisfactory  results. 
The  one  that  I  am  recommending.  Fig.  2,  was 
evolved  after  careful  study  and  the  abandon- 
ment or  rejection  of  several  others.  It  is  be- 
ing used  by  a  large  corporation  and  fills  re- 
quirements. 

The  upper  part  of  the  form  serves  as 
identification  for  the  job.  Each  contract  as  it 
is  written  is  given  a  number  in  chronological 
rotation.     This  number  should  be  inserted  in 


the  space  entitled  "Order  or  Contract  No."  at 
the  extreme  upper  left.  I  would  recommend 
that  those  companies  employing  a  large  num- 
ber of  contracts  prefix  an  abbreviation  of  the 
year  to  each  contract  number.  Thus  contract 
No.  302  written  in  1910  would  have  as  a 
number  No.  10302  and  contract  No.  608  dated 
1912  would  be  contract  No.  12608.  This  is  an 
instantaneous  method  of  telling  in  what  year 
an}'  contract  occurred.  In  large  corporations 
contracts  are  usually  entered  into  for  work 
exceeding  $1,000  in  cost.  Smaller  jobs  are 
handled  as  orders. 

The-  fact  that  certain  work  is  to  be  per- 
formed means  that  money  must  be  expended. 
An  authorization  to  do  this  work  accompanied 
by  an  appropriation  is  therefore  necessary. 
The  number  of  this  authorization  is  called  a 
working  order  number  and  against  this  all  the 
expenses  of  the  iob  are  charged. 

The  per  cent  complete  each  day  must  be  es- 
timated by  the  inspector.  The  temperature 
each  day  is  especially  important  where  con- 
crete is  being  placed  in  winter,  as  this  work 
should  not  be  allowed  below  32°  F.  The 
character  of  the  weather  is  desirable  as  show- 
ing under  what  conditions  the  work  is  being 
carried  on.  The  remainder  of  the  identifica- 
tion data  is  obvious. 

The  first  column  of  the  report  contains  the 
titles — e.  g.,  superintendent,  time  keeper  and 
foreman — and  the  classes  of  labor — e.  g.,  car- 
penters, shorers  and  laborers — of  the  con- 
tractor's men  on  the  job.  The  second  column 
indicates  the  number  of  men  under  each  class- 
ification, while  the  thtrd  gives  the  number  of 
hours  each  is  entitled  to.  From  these  data, 
when  the  rates  per  hour  are  known,  the  labor 
cost  can  be  computed.  This  serves  as  a  very 
valuable  check,  especially  when  the  job  is  of 
the  time  and  material  plus  10  per  cent  sort. 

The  titles  of  the  next  two  columns^are  self 
explanatory.  .MI  of  the  material  of  tTie  con- 
tractor received  on  the  job  each  day  should  be 
listed  under  "Material  Received."  Thus  the 
value  of  the  material  can  be  ascertained  and 
all  that  remains  in  order  to  determine  the 
money  due  the  contractor  for  his  work  is  to 
add  lb  per  cent  to  the  total  costs  of  labor  and 
material  as  calculated  from  the  reports. 


fessionally  and  socially  with  nearly  all  the " 
townspeople,  so  that  his  reputation  is  common 
property.  But  in  a  great  city  where  there  are 
a  host  of  contractors  competing  with  one  an- 
other it  behooves  the  party  of  the  second  part 
to  stay  awake  and  be  cognizant  of  what  is 
going  on.  I  do  not  infer  that  contractors  as  a 
class  are  sharp  practice  men,  rather  it  is  the 
reverse,  but  in  all  trades  and  professions 
there  are  those  who  will  take  advantage  of  lax 
supervision.  Perhaps  this  should  not  be  too 
strongly  condemned,  for  like  begets  like, 
hence  slipshod  supervision  encourages  slip- 
shod performance. 

The  little  fellow  who  is  having  a  building 
erected  should  visit  it  as  often  as  possible  and 
when  possible  in  the  company  of  sotne  man 
experienced  in  such  work.  He  will  thus  have 
a  general  idea  of  the  rapidity  of  progress  of 
the  work  and  can  see  if  it  is  apparently  going 
forward  in  a  business  like  manner. 

In  the  case  of  large  corporations,  such  as 
central  station  companies  that  are  extending 
their   plants,    stricter    methods   of    supervisi«p 
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Signed Inspector 

Fig.   2. — Inspector's    Daily    Report   Card. 
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The  next  to  be  considered  is  the  "Appara- 
tus" column.  With  time  and  material  plus  10 
per  cent  jobs  a  certain  rental  is  charged  by 
the  contractor  for  his  apparatus,  such  as 
pumps,  forges,  drills  and  the  like,  to  cover  de- 
preciation, etc. 

The  next  division  covers  the  number  of 
hours  of  use  of  power  in  the  form  of  water, 
steam,  electric  current  ar,d  air  supplied  to  the 
contractor  by  the  company.  This  division  has 
significance  only  in  special  cases,  such  as  cen- 
tral stations,  manufacturers  possessing  pri- 
vate plants,  etc.,  and  in  other  instances  may  be 
omitted. 

The  rental  of  apparatus  must,  of  course,  be 
added  to  the  cost  of  the  job  before  computed, 
but  in  the  case  of  the  types  of  job  previously 
mentioned  the  cost  of  power  should  not  be 
added,  as  the  contractor  would  bill  the  com- 
pany for  this  amount  plus  10  per  cent.  This 
would  mean  that  the  company  would  pay 
twice  the  cost  of  the  power  plus  10  per  cent 
of  its  cost.  With  jobs  carrying  a  stated  con- 
tract price  the  case  is  different  and  the  con- 
tractor should  be  billed  for  the  power  he  uses. 

The  "Progress  Record"  is  really  a  remarks 
column  and  any  happening  of  moment  should 
be  mentioned.  The  work  of  the  day  should 
be  explained  in  this  space. 

Should  there  be  a  number  of  construction 
jobs  in  progress  a  chief  inspector  command- 
ing about  $35  per  week  may  be  desirable. 
Such  a  man  takes  much  of  the  detail  from 
the  shoulders  of  the  engineer  in  charge.  The 
chief  inspector  has  the  direct  supervision  of 
the  inspectors  and  countersigns,  if  desired,  the 
reports  of  the  various  inspectors.  He  also 
keeps  a  record  of  the  inspectors'  time,  as  he 
is  better  situated  as  regards  knowledge  of  the 
inspectors'  work  than  is  the  clerical  force  at 
the  office. 

With  a  system  such  a?  the  foregoing  or  one 
suggested  by  the  foregoing  the  details  of  con- 
struction are  closely  followed  and  the  chances 
of  misunderstandings  are  obviated.  The  com- 
pany knows  what  is  going  on  at  the  job  and 
the  contractor  knows  it  knows  and  acts  ac- 
cordingly. 


Details  of  Preparing  Forms  for  a  Large 

Ten  Story  Warehouse  Job. 

(Contributed.) 

In  the  construction  of  the  forms  for  build- 
ing the  h)  story  warehouse  of  the  Larkin  Co. 
at  Buffalo,  X.  Y.,  the  Aberthaw  Construction 
Co.  of  Boston  employed  methods  which  are 
worth  the  serious  consideration  of  contract- 
ors. It  was  found  that  it  paid  to  use  consid- 
erable refinement  in  the  drafting  of  forms  in 
the  offices  and  to  systematize  the  receiving  of 
lumber  and  disposing  ot  forms  from  the  saw 
mills  at  the  job.  In  order  to  understand  that 
which  follows  it  should  be  noted  that  the 
Larkin  building  is  .580  ft.  long  by  10!)  ft.  wide, 
the  floor  space  being  over  14  acres,  and  is 
bounded  by  Van  Rensselaer,  Carrol,  Exchange 
and  Hydraulic  streets. 

At  the  home  offices  a  location  plan  of  all 
beams  was  drawn,  in  which  similar  beams 
were  given  identical  numbers,  irrespective  of 
location  in  the  building  itself.  From  this  lo- 
cation plan  form  drawings  in  detail  were 
made,  a  detail  drawing  being  required  for 
each  dififcrent  sized  form,  both  for  sides  and 
bottoms  of  beams.  .Ml  different  varieties  of 
column  forms  were  also  detailed. 

In  the  system  of  lettering  used  on  the 
Larkin  job  contractors  suffixed  letters  to  the 
beam  numbers  to  show  the  exact  location  of 
each  f(irrn  in  the  building.  .-\s  stated  above. 
the  building  proper  is  bounded  by  four  streets 
and  any  form  of  a  certain  beam  facing  one  of 
these  streets  had  in  its  symbol  the  capital 
letter  which  stood  for  the  name  of  the  street. 
For  instance,  a  form  for  beam  No.  22  might 
be  marked  BSV'2l',  meaning  beam  side,  Van 
Rensselaer  being  the  name  of  the  street  and 
22  the  number  of  the  beam  itself.  The  bottom 
form  for  this  same  beam  would  be  designated 

In  regard  to  the  column  torms,  an  ,Tddi- 
tional  number  had  to  be  added  to  the  symbol 
as  there  is  a  variation  in  the  height  of  'Hoors.' 


Ihe  figure  1  prefixed  to  the  ordinary  column 
symbol  designated  that  the  particular  form 
was  for  the  first  story.  In  a  like  manner  the 
figure  2  designated  that  the  column  form  was 
for  the  second  storv.  To  illustrate,  a  column 
form  with  symbol  2bSV2.5  would  mean  second 
s:orv  form,  column  side,  Van  Rensselaer  St., 
whil'e  25  is  the  number  of  the  column  proper 
as  designated  by  the  original  location  plan. 

As  the  height  of  stories  varied,  form  details 
were  designed  complete  for  two  stories  and 
to  each  form  detail  was  given  a  symbol  to  be 
stenciled  on  this  form  when  made  up,  to- 
gether w-ith  the  number  or  quantity  required 
in  the  first  two  stories  of  the  job.  On  this 
same  form  detail  the  width  of  the  form  was 
divided  into  the  exact  number  of  boards, 
which  were  to  make  up  this  total  width  of  the 
dimensions  written  on  the  drawing.  There- 
fore, having  given  the  exact  length  of  form 
and  the  width  of  the  different  boards  going 
to  make  up  this  form  and  the  total  number  of 
forms  required  for  the  job,  it  is  quite  readily 
seen  how  the  sum  total  of  all  boards  with  the 
exact  dimensions  were  easily  summed  up. 

Aside  from  these  form  details  it  was  quite 
necessary  to  draw  plans  showing  assemblin'^ 
of  forms,  the  chief  object  of  this  being  to 
show  spacing  of  posts  and  jacks,  amount  of 
bracing  and  location.  From  this  assembly 
plan,  together  with  the  layout  plan  of  the 
building,  the  exact  number  of  pieces  and  size 
of  lumber  constituting  the  centering  should 
be  scheduled.  On  this  completed  schedule 
bids  were  obtained  from  the  various  lumber 
dealers  before  ordering  for  the  job. 

Inasmuch  as  the  total  number  of  board  feet 
of  lumber  was  nearly  1,000,000,  it  was  very 
necessary  to  adopt  some  systematic  plan  of 
piling  and  laying  out  the  lumber.  The  chief 
attention  was  given  the  dressed  stock  going  to 
make  up  the  forms  proper  since  this  stock 
was  taken  to  and  from  the  mill  to  the  benches. 
It  was  necessary  so  to  pile  it  that  when  a  la- 
borer wished  a  certain  number  of  boards  of  a 
certain  size  he  could  find  them  quickly.  A 
plan  was  therefore  drawn  showing  the  lumber 
layout  and  the  relative  location  of  different 
piles  of  lumber  according  to  widths  and 
lengths.  Signs  were  placed  in  front  of  each 
individual  pile  stating  the  dimensions. 

On  this  job  it  was  found  convenient  and 
economical  to  build  two  mills,  since  90  per 
cent  of  the  dressed  stock  had  to  be  cut  to 
exact  length.  Both  mills  had  practically  iden- 
tical equipment  except  the  layout.  The  most 
used  piece  of  machinery  in  both  mills  was  the 
cutoff  saw,  on  either  side  of  which  was  a 
table  where  the  stock  was  placed  for  being 
cut.  In  addition  to  the  cutoff  saw  each  mill 
was  equipped  with  a  rip  saw,  boring  machine, 
planer  and  emery  wheel. 

A  clear  understanding  of  the  methods  em- 
ployed to  make  up  complete  form  from  the 
blueprint  as  received  from  the  office  may  be 
obtained  by  following  in  detail  a  single  op- 
eration. The  form  details,  as  previously  men- 
tioned, stated  exactly  ihe  boards  which' would 
constitute  a  particular  form  and  the  number 
of  forms  required.  Cards  were  made  out  at 
the  route  clerk's  office  stating  for  the  labor 
foreman  the  number  of  pieces  of  stock  and 
sizes  to  be  taken  to  one  of  the  mills.  The  mill 
man  in  turn  received  orders  from  the  route 
clerk  stating  the  length  to  cut  off  the  stock 
and  if  ripping  was  required  to  what  width  to 
rip.  It  was  the  duty  of  the  labor  foreman  to 
tag  this  stock  according  to  the  number  indi- 
cated on  his  order  card.  When  all  the  stock 
required  for  a  certain  form  had  been  cut  and 
delivered  to  the  proper  bench,  orders  were 
issued  by  the  route  clerk  to  the  two  carpen- 
ters, who  worked  at  the  same  bench,  to  make 
the  number  of  forms  required  as  indicated  on 
the  blueprint. 

In  order  that  the  forms  were  made  up  in 
time  to  erect  as  planned  by  the  office,  eight 
benches  were  used  with  two  carpenters  at 
each  bench.  The  carpenter  having  been  given 
his  orders  by  the  route  clerk  telling  him  what 
lumber  would  be  tagged  to  make  ud  a  certain 
specific  form  and  having  been  given  blueprint 
of  the  same  form,  merely  laid  his  stock  on 
the  bench  and  nailed  it  together.  When  the 
forms   were   completed   a   laborer   oiled    them 


and  stenciled  them  according  tn  the  symbols 
printed  on  the  forms  by  the  carpenters.  If 
not  required  for  immediate  use  the  forms 
were  piled  systematically  back  of  the  bench  at 
which  thev  were  made.  When  needed,  teams 
carried  the  forms  to  that  part  of  the  btiilding 
for  which  they  were  designed.  Since  it  was 
previouslv  determined  at  which  point  of  the 
building  'the  erection  was  to  be  started,  a 
clerk  was  given  the  duty  of  listing  forms  as 
required  for  erection,  and  seeing  that-  labor 
foremen  received  orders  to  have  these  forms 
delivered  to  the  exact  part  of  the  building 
where  and  when  required. 


International  Association  for  Testing 
Materials. — The  sixth  congress  of  the  In- 
ternational .Association  for  Testing  Materials 
will  be  held  in  the  Engineering  Societies  Build- 
ing, New  York  City,  Sept.  2-T,  1912.  Admis- 
sion will  be  restricted  to  members  of  the  In- 
ternational Association  and  of  the  American 
Society  for  Testing  Materials,  which  is  affiliat- 
ed with  it,  and  to  duly  appointed  delegates 
from  foreign  countries  and  scientific  bodies. 
The  congress  fee  is  $5  for  members  and  $3 
for  ladies  accompanying  members.  Already 
a  large  number  of  delegates  have  been  ap- 
pointed and  the  indications  promise  that  the 
occasion  will  bring  together  a  larger  number 
of  people,  interested  in  the  materials  of  con- 
struction, than  has  ever  previously  gathered. 
The  technical  proceedings  of  the  Congress  will 
comprise  about  170  foreign  and  about  35  Amer- 
ican papers  many  of  which  have  already  been 
printed  and  distributed.  It  is  desired  that  the 
discussion  of  papers  and  reports  be  full  and 
thorough,  within  the  necessarily  limited  time 
of  the  sessions.  With  this  in  view  it  is  urged 
that  discussions  be  prepared  in  advance  of  the 
Congress,  if  references,  figures,  and  similar 
material  are  available  for  citation.  Discussion 
prepared  in  advance  and  submitted  in  writing 
will  have  precedence  over  impromptu  discus- 
sion. The  proceedings  of  the  Congress  will 
be  conducted  in  English,  German  and  French, 
with  the  aid  of  interpreters. 
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Spanish  Railway   Progress. —  During   1911 

the  ten  principal  railroads  in  Spain  operated 
6,177  miles  of  road.  The  actual  length  of 
track  now  under  operation  is  6,213  miles 
of  broad  gage  and  2,790  miles  of  narrow 
gage.  There  are  vast  regions  of  the  pen- 
insula as  yet  unprovided  with  railway  facil- 
ities, which  fact,  combined  with  the  lack  of 
highways,  makes  the  exploitation  of  agri- 
cultural and  mineral  wealth  impossible.  In 
1908  the  Spanish  government  enacted  a-  law 
encouraging  the  construction  of  secondary 
narrow-gage  railways,  but  so  far  only  for- 
eign companies  have  been  benefited  by  it. 
All  railways  of  this  kind  were  exempted 
for  a  period  of  ten  years  from  the  pay- 
ment of  taxes  on  travelers'  tickets  and 
on  the  transportation  of  merchandise  and 
were  guaranteed  S  per  cent  interest  on  the 
capital  spent  in  construction  of  the  roads. 
During  1911,  twenty-four  concessions  were 
granted  for  the  construction  of  secondary 
railroads  and  30  projects  were  placed  be- 
fore the  Minister  of  Commerce  and  Indus- 
tries. 

Of  the  railroads  inaugurated  during  1911 
are  worthy  of  mention  the  secondary  line 
from  Genoa  to  Clot,  which  is  about  29 
miles  in  length,  and  the  railroad  from  Pal- 
ma  to  Soller,  which  is  14  miles  long  and 
was  opened  early  in  1912. 


Over  89  per  cent  of  the  concrete  for  the 
locks  IS  in  place,  the  amount  at  the  close 
of  work  on  July  13  being  3,823.159%  cu. 
yds.,  out  of  a  total  of  approximately  4,302,- 
563.  A  total  of  18,892  cu.  yds.  of  con- 
crete was  laid  in  the  locks  during  the  week 
ending  July  13. 


Citizens  of  Baltimore,  Md.,  will  vote  at  the 
November  election  on  a  $2,000,000  loan  for 
the  extension  of  the  electrical  wire  subway 
svstem. 
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Very     little     appears     to 
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°       of     letting     large     railroad 

^^  construction  jobs  since  our 

the    Week,      last   issue.     There  is  a   re- 
port, which  cannot  be  con- 
tirmcd   at  this   time,   that   a 
contract   has   been   let   for   the  grading  of   80 
miles    of    new    railroad    between    Grangeville, 
Idaho,  and   New   Meadows.     The  Wabash   R. 
R.   will   probably  have  some   more  betterment 
work  to  let  shortly,  as  the  receivers  have  been 
granted  permission  to  issue  $2,500,000  of  addi- 
tional certificates,     hi   Ohio  the  Lorain,   Ash- 
land   and    Southern   R,    R.,   a   new   road,   has 
completed  surveys  and  has  secured  the  capital 
for  the  construction  of  its  2'2-mile  line  north 
and   south   between    Ashland   and   Wellington. 
Estimates  on  the  work  are  now  being  prepared. 
In  Georgia  construction   w-ork  will  be  started 
in  the  near  future  on  a  high  speed  third  rail 
electric   road   between   Atlanta   and    Macon,   a 
distance  of  88%  miles.     The  Atlanta  &  Macon 
Ry.    Co.,    which    is    to    operate   the    road,   has 
completed    its    plans    and    surveys.      Bids    are 
being  asked  until  Aug.   10  for  clearing,  grad- 
ing,  bridges,   masonry,   etc.,   for  an  additional 
40  miles  of  the  Canadian  Xorthern  Ry.'s  line 
on  Vancouver  Island.     In  the  way  of  contracts 
let  recently  the  following  may  be  noted :     Boyd 
&  Bradshaw,  Columbia,  Miss.,  for  the  construc- 
tion of  the  Natchez,  Columbia  &  Mobile  R.  R., 
into   Columbia,   Miss.;   Dieter  &  Wenzel.  Wi- 
chita, Kan.,  for  constructing  the  Union  station 
at  Wichita  for  the  Wichita  Terminal  Ry.  Co.; 
C.  M.  Lane  &  Co.,  Atlanta,  Ga.,   for  the  con- 
struction   of    seven    miles   of   the    Carolina    & 
Yadkin    River    R.    R.    from    Denton   to    High 
Rock,  X.  C. ;  Parker  Brooks  Construction  Co., 
Macon,  Ga.,   for  constructing  17  miles  of  the 
interurban  extension  of  the  Charlotte  &  North- 
ern Lines  between  Greenville  and  Spartanburg, 
S.  C. :  Willard   Boggs  &  Co.,  Spartanburg,   S. 
C,  four  miles  of  the  last  mentioned  extension. 
A   considerable   number   of   large   contracts 
for    the    construction    of    improved    highways 
is  coming  up  in  the  near  future.    The  Califor- 
nia State  Highway  Commission  is  calling  for 
bids  until  .\ug.  26,  for  the  construction  of  56 
miles    of    road    with    a    concrete    base^  and    a 
bituminized    wearing    surface..    The    Commis- 
sioners of  the  Sedalia  Twelve-mile  Road  Dis- 
trict  of    Pettis    County,    Mo.,   are   calling    for 
bids  until  .\ug.  24.  for  building  17  roads  ag- 
gregating 47%  miles.    The  Pennsylvania  State 
Highway   Department,   as   noted   elsewhere   in 
this  issue,  has  just  awarded  contracts  on  nine 
good-sized    state    highway    improvement    jobs. 
In   the   way   of   drainage   work   one   of   the 
larger  contracts  of  the  week  is  the  one  secured 
bv   M.  J.  O'Meara  &  Son.  CuUom,  111.     This 
work  called  for  the  construction  of  levees  and 
ditches    for  the   Big  Lake   Drainage  &   Levee 
District  of   Rushville,  111.     The  contract  price 
was  $108,600.     Bids   are  now  being  asked  on 
a  large  contract  for  the  Fourche  Drainage  Dis- 
trict in  .Arkansas.    This  work  includes  a  main 
canal  containing  1,116,000  cu.  yds.,  a  secondary 
canal   containing   687,000  cu.  yds.,   two   levees 
containing   1.168,400  cu.   vds.,   and   300,000  cu. 
yds.   of   dredge   ditch   work.     .A   large   irriga- 
tion project   in  the   State  of  Washington  will 
probably  come  up   for  letting  this   fall._    This 
work,  which  calls  for  the  expenditure  of  about 
$5,000,000,  is  to  be  done  for  the  Kittitas  Rec- 


lamation District  of  Ellensburg,  Wash.  Sur- 
veys and  plans  will  be  completed  in  about  two 
months.  It  is  the  intention  of  the  directors 
to  call  for  bids  as  soon  as  the  surveys  and 
plans  are  completed.  The  City  of  Sacramen- 
to, Cal.,  has  voted  to  expend  $887,000  for  the 
improvement  and  enlargement  of  the  city's 
levee  system.  Contract  for  dredging  Section 
B  of  the  Sabine-Xeches  Canal  in  Texas  for 
the  U.  S.  Government  lias  been  awarded  to 
W  D  Haden,  Galveston,  Tex.,  at  a  bid  of 
$234,714.  This  work  calls  for  about  3,355,000 
cu.  yds.  of  dredging. 

Bids  on  two  of  the  larger  barge  canal  ter- 
minal contracts  in  New  York  State  will  prob- 
ably be  taken  this  summer.  These  contracts 
call  for  the  terminal  stations  to  be  built  in 
New  York  and  Brooklyn.  The  stations  will 
cost  about  $9,400,000,  of  which  between  $2,000,- 
000  and  $3,000,000  will  be  spent  on  the  Go- 
wanus  Bay  and  Newtown  Creek  terminals. 
Plans  for  the  work  have  been  prepared  and 
approved  by  the  Brooklyn  officials  and  boards 
of  trade  and  officially  passed  on  and  sanctioned 
by  the  Canal   Board. 

The  Canadian  Government  Engineers  are 
proceeding  with  borings  and  other  work  pre- 
liminary to  the  preparation  of  specifications 
for  the  new  Welland  Canal,  and  it  is  not  like- 
ly that  tenders  for  any  of  the  construction 
work  will  be  asked  before  next  spring.  The 
borings  and  other  work  will  not  be  finished 
till  late  in  fall  and  will  take  a  greater  part  of 
the  winter  to  get  the  information  so  obtained 
in  shape,  and  to  get  the  tenders  ready  for  ad- 
vertisement. 


The  Kenosha  .A.utomobile 
Numberine      Club  of  Kenosha,  Wis.,  has 
iNumDcnng      i„3j,„^rated   a  campaign  to 
Country         ^^^^.^    ^n    j^e    highways    in 
Houses.  the     country     named     and 

measured,  so  that  numbers 
can  be  assigned  to  every 
house  along  them.  The  plan  proposes  the  di- 
viding of  each  mile  of  road  into  ten  blocks,  the 
numbering  of  the  blocks,  and  on  this  basis  the 
giving  of  numbers  to  the  houses.  As  far 
back  as  1892  the  Board  of  Supervisors  of 
Contra  Costa  County,  Cal.,  adopted  an  or- 
dinance for  a  system  of  naming  and  number- 
ing country  roads  and  houses.  By  this  system 
the  roads  were  first  named  in  as  long  lengths 
as  possible,  and  then  carefully  measured.  The 
initial  point  of  measuring  for  roads  lead- 
ing from  the  county  seat  was  the  cen- 
ter of  the  street  directly  'n  front  of 
the  main  entrance  of  the  county  court 
house.  Other  roads  were  measured  at 
the  end  nearest  the  county  seat  and  branch 
roads  the  same  way,  or  from  the  main  road  to 
which  they  were  tributary.  Each  mile  of  road 
was  divided  into  ten  blocks  of  528  ft.  and 
each  block  was  numbered,  the  odd  numbers 
being  applied  to  the  blocks  on  the  left  hand 
side  going  from  the  court  house,  and  the  even 
numbers  on  the  right  hand  side.  The  houses 
in  each  block  were  given  the  same  numbers  as 
the  block  in  which  they  were  located,  but 
were  distinguished  by  the  prefacing  of  a  let- 
ter of  the  alphabet  to  the  block  number.  The 
block  numbers  were  marked  on  the  fences  or 
on  any  other  permanent  object  beside  the 
road,  a  line  indicating  the  division  of  the 
43 


blocks  being  placed  between  the  numbers. 
The  mile  distances  and  the  half-mile  distances 
were  also  distinguished  by  marks.  When 
the  road  passed  through  towns  or  vil- 
lages the  name  and  numbers  already  in  use 
were  left  unchanged,  but  outside  of  the  limits 
the  ten-block  system  was  resumed,  the  first 
house  having  a  number  depending  upon  its 
distance  from  the  court  house.  This  system 
had  the  advantages  of  indicating  not  only  the 
position  of  any  house,  but  its  distance  from  the 
commencement  of  the  road.  The  desirability 
of  a  system  whereby  the  stranger  in  a  coun- 
try district  could  find  the  house  he  was  seek- 
ing without  the  need  of  stopping  every  passer- 
by is  self-evident. 


A  certain  rural   road   su- 
Praise  for        P"."^^"';     had     a     problem 
,  which  he  solved   in   such  a 

t"^.  manner  that  he  came   very 

Supervisor,  near  being  immortalized  by 
the  editor  of  the  local  news- 
paper. .\  portion  of  one 
of  the  roads  in  the  district  under  the  charge 
of  this  supervisor  was  subject  to  overflow 
from  a  nearby  creek,  which  washed  away  the 
surfacing.  After  due  consideration  he  put  in 
a  stretch  of  concrete  road  at  the  low  place 
in  the  grade.  The  editor  was  much  pleased 
with  the  job,  and  in  his  ne.xt  issue  printed  the 
following  note : 

We  cannot  refrain  from  commenting  on  the 
very  excellent  piece  of  road  which  has  just  been 
completed  through  Swamp  Hollow.  This  road 
has  always  caused  trouble  and  ;U1  our  former 
engineers  have  tried  in  vain  to  fix  it.  So  it  re- 
mained for  our  present  Republican  incumbent  to 
devise  a  method  and  carry  it  to  a  finish.  The 
idea -was  his.  and  the  work  was  done  under  his 
direct  charge.  The  Scotch  engineer.  Mc.\dams, 
had  his  name  immortalized  when  he  devised  a 
new  form  of  construction.  Were  it  possible  we 
would  take  the  liberty  of  humbly  suggesting 
that  the  form  of  construction  on  the  Swamp 
Hollow  road  be  named  after  the  man  who  In- 
stalled it.  But  as  that  is  obviously  out  of  the 
question,  we  can  only  add  that  Knut  Eweden- 
borgenson  is  the  best  road  supervisor  this  dis- 
trict ever  had. 


Here  is  what  the  town  of 

Something      i^Vn^'Y'  ""li  ''^ '  .P°P"'^V°'J 
"  ^       1,100,  has  done   in  the  last 

°*    ^  two  years :     It  has  installed 

Record.  a  gravity  water  system  ca- 

pable of  supplving  a  city 
of  25.000  inhabitants ;  it  has 
built  12-ft.  concrete  sidewalks  in  the  business 
part  of  the  town  and  6-ft.  sidewalks  in  the 
residential  part :  it  has  erected  brick  fireproof 
buildings ;  and  it  is  now  constructing  macadam 
roads  for  a  distance  of  from  fi\-e  to  ten  miles 
in  every  direction  from  the  town.  It  has  a 
sewer  system,  and  all  persons  residing  on  the 
lines  are  required  to  connect  with  the  sewers. 
A  "clean  up"  campaign  lasting  thrc<e  days  has 
just  been  held,  and  every  man.  woman  and 
child  in  the  town  took  part.  Prizes  ranging 
from  $2  to  $5  ware  awarded  the  children  col- 
lecting the  most  rubbish.  Some  record  this 
for  a  place  of  a  litttle  over  a  thousand  popu- 
lation, but  what  else  could  be  expected  from  a 
town  whose  motto  is  "Grow  or  Go." 
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CATALOGUES 


Leschen's  Hercules.— Pai.cr,  11x8  ins., 
12  pp.  .-X.  Leschen  &  Sons  Rope  Co.,  St. 
Louis,  Mo. 

The  July  number  of  this  paper  contains 
interesting  articles  and  illustrations  re- 
garding the  use  of  wire  rope  in  the  oil 
fields. 

Chain  Belt.— Paper.  6x9  ins.,  8  pp. 
Chain   Belt  Company,  Milwaukee,  Wis. 

The  July  number  of  this  booklet  illus- 
trates and  describes  the  largest  concrete 
dam  in  Canada  and  several  other  struc- 
tures  of   concrete. 

Stock  List.— Paper,  4x8%  ins.,  32  pp. 
Faitoutc   Iron   &  Steel   Co.,  Newark,  N.  J. 

This  is  a  stock  list  made  up  in  conven- 
ient form,  giving  sizes,  weights,  etc..  of 
reinforcing  steel,  sheets,  shafting,  tool 
steel,  tin  plate,  chain  blocks,  structural 
steel,  etc. 

Port  Huron  Machinery.— Paper,  3Vix6!4 
ins..  20  pp.  TIk-  Port  Huron  Engine  & 
Thresher   Co..    Port   Huron,   Mich. 

This   little    booklet    contains   opinions    of 
Port   Huron  machinery  written  by  users. 
Engine,  4  pp. 

Excavating  Machinery. — Paper,  5%x7% 
ins.  24  pp.  The  Jacobs  Engine  Co.,  Otta- 
wa, 111. 

This  catalog  is  illustrative  and  descrip- 
tive of  this  company's  excavating  machin- 
ery for  land  drainage  and  irrigation  work. 
Instructive  descriptions  are  shovvn  cover- 
ing work  upon  which  these  machines  have 
been  engaged.  Cost  of  operation  is  also 
given. 

Hayward  Buckets  and  Digging  Machin- 
ery.— Paper,  6x9  ins.,  8  pp.  The  Hayward 
Co.,  50  Church  street,   New  York,   N.   Y. 

This  is  pamphlet  No.  590.  which  illus- 
trates and  describes  the  work  of  the  Skid 
Excavator  used  in  a  gravel  pit  which  han- 
dled 275,000  cu.  yds.  of  gravel  in  one  year. 
Illustrations  and  brief  descriptions  of 
other  work  which  has  been  carried  on 
by  the  use  of  the  Hayward  Orange 
Peel,  Clam  Shell  and  Drag  Line  Excava- 
tors is  given. 

Wood  Preserving  Machinery. — Paper,  6 
x9  inches.,  20  pp.  Power  &  Mining  Ma- 
chinery Co.,  115  Broadway,  New  York  City. 

This  catalog  contains  an  article  on  the 
preservation  of  timber  and  a  description  of 
machines  for  use  for  this  purpose.  The 
catalog  is  quite  complete  and  shows  in  ad- 
dition to  the  main  machines  a  few  of  the 
various  types  of  pumps,  compressors,  heat- 
ers, etc.,  manufactured. 

Copper  Clad  Steel. — Paper,  5x8  ins.,  44 
pp.     Duplex   Metal   Co.,  Chester,  Pa. 

This  catalog  contains  a  full  description 
of  the  process,  application  and  uses  of 
copper-clad  steel  wire,  which  is  especially 
applicable   for  telephone   service. 

Stokers. — Paper,  6x9  ins.,  32  pp.  .Ameri- 
can Stoker  Co.,  11  Broadway,  New  York 
City. 

This  catalog  is  devoted  to  the  Class  "E" 
stoker,  which  is  one  of  the  types  of  stok- 
ers manufactured  by  this  company.  De- 
tailed reviews  and  line  drawings  are  given, 
with  results  and  descriptions  of  tests,  de- 
scriptions '"■f  fhf  ronstniction  of  the 
stoker,    ci 

Peerless  Uers.^Papcr.   SlixlGVi 

ins.,  64  pp.  iji-ii-.r  MfR.  Co.,  Waynesboro, 
Pa 

This  is  very  complete  catalog  in  road 
rollers.  It  gives  illustration?,  descriptions, 
etc..  of  these  rollers  The  illustrations 
shown  arc  of  the  cu'.a;'.^  of  ihc  machine 
and  also  of  the  machine  <±t  -.vork  in  its  va- 


rious capacities.  Aside  from  the  Geiser 
roller  are  shown  the  steam  and  gasolme 
traction  engines  which  are  manufactured 
by  this  company. 

Rumely  Power.—Paper,  6x9  ins.,  20  pp. 
M.   Rumely  Company,  LaPorte,  Ind. 

This  is  called  the  Personnel  Number  of 
the  Rumley  Co.  booklet,  because  its  in- 
terest lies  mainly  in  pictures  and  sketches 
of  men  who  are  making  Rumely  products 
known  throughout  the  United  States  and 
Canada. 

Aggregate.— Paper,  6x9  ins.,  16  pp.  Edi- 
son Portland  Cement  Co.,  St.  James  Bldg., 
New  York  City. 

This  number  of  the  Edison  publications 
contains  illustrations  of  buildings,  bridges 
and  dwellings  built  with  the  use  of  Edison 
Cement  and  also  contains  an  illustrated 
description  of  the  method  and  cost  of 
building  a  watertight  reinforced  concrete 
watering  tank. 

Drawing  Papers. — Paper.  6-x2%  ins.,  10 
pp.     Keuflfel  &  Esser  Co..  New  York  City. 

This  is  a  sample  book  showing  drawing 
papers,  tracing  papers  and  blue  print  pa- 
pers with  a  list  of  prices. 

Modern  Hospital  Illumination. — Paper, 
7x10  ins..  20  pp.  H.  \V.  Johns-Manville 
Co.,  Chicago,  111. 

This  catalog  is  devoted  to  the  I.  T. 
Frink  reflectors.  The  catalog  is  No.  411.  It 
is  well  illustrated  and  contains  complete 
descriptions  of  the  patented  reflectors  and 
shows  the  results  of  their  application.  Price 
lists  are  given. 

Sectional  Conduit. — Paper.  S%x9;/2  ins., 
4  pp.  Johns-Manville  Co.,  Madison  Ave.  & 
41st  St.,  New  York. 

This  circular  is  devoted  to  the  Johns- 
Manville  Sectional  Conduit  for  covering 
steam  pipe  systems.  A  table  of  compari- 
sons of  cost  of  wood  coverings,  etc.,  with 
sectional  conduit  coverings  is  given. 

Asbestos  Shingles. — Paper,  5x9%  in.,  6 
pp.  Johns-Manville  Co.,  Madison  .Ave.  & 
41st  St.,  New  York  City. 

This  folder  illustrates  structures  which 
are  covered  with  asbestos   shingles. 

Pillsbury  Sprayer. — Paper,  6%x3!/2  ins., 
20  pp.     Walter  Cressy,  Gloucester,  Mass. 

This  catalog  contains  illustrations  and 
descriptions  of  the  Pillsbury  Sprayer  ma- 
chine which  are  stated  to  be  the  only  no- 
pump  pressure  sprayers.  Letters  from 
users  are  given. 

Expanded  Metal  Construction. — Paper,  6 
x9  ins..  12  pp.  Northwestern  Expanded 
Metal  Co.,  37  W.  Van  Buren  St..  Chicago, 
111. 

The  August  issue  of  this  company's 
booklet  contains  illustrations  and  descrip- 
tions of  buildings,  concrete  pavements,  etc., 
which  has  been  constructed  throughout  the 
country    with    the    use   of   expanded   metal. 

Lehigh  Cement. — Paper,  9x12  ins.,  16  pp 
Lehigh   Portland  Cement  Co.,  Chicago,  111. 

This  is  the  August  issue  of  the  Lehigh 
Bulletin  and  contains  some  interesting  il- 
lustrated  articles   on   crmcrete   construction. 

Sprague   Electric   Grab-Bucket   Cranes. 

Paper,  SxlO^/i  ins.,  24  pp.  Sprague  Elertric 
Works,  .527  West  34th  St.,  New  York,  N.  Y. 
_  This  catalog  contains  complete  illustra- 
tions and  descriptions,  including  half-tones 
and  line  drawings  of  industrial  cranes  and 
grab  buckets  operated  by  electricity.  Grab 
buckets  of  a  capacity  as  large  as  3  cu.  yd,s. 
are  shown. 

Pneumatic  Machines.— Paper,  4x9V4  ins. 
Norwalk  Iron  Works  Co.,  South  Norwalk, 
Conn. 

A  number  of  booklets  have  recently 
been  issued  by  the  above  company  cover- 
ing   various    machines.      The    booklets    are 


as  follows:  Power  Driven  Air  Compres- 
sor. 4  pp.;  Unloaders,  8  pp.;  Unloading 
Mechanism  of  the  Norwalk  Air  Compres- 
sor, 12  pp.;  Two  Pressures  from  One  Air 
Comoressor,  8  pp.;  Safety  Speed  Limit 
Stop 'for  Steam  Engines  and  Air  Compres- 
sors, 4  pp.;  Advantages  of  High  Speed  for 
Motor  Driven  Compressors  of  Large 
Power.   4    pp.;    How    to    Pipe    Boilers    and 

Laboratory  Lathes.— Paper,  7x10  ins.,  8 
pp.     The    Emerson    Electric    Mfg.    Co.,   St. 

Louis,   Mo. 

Bulletin  No.  3711,  which  replaces  No. 
3710  has  recently  been  issued  by  this  com- 
pany on  laboratory  lathes  for  alternating 
and  direct  current.  Complete  descriptions, 
illustrations,  data  and  price-lists  are  given. 


PERSONAL 


Mr.  John  M.  Egan,  Jr..  has  resigned  as 
Engineer  of  the  Inlet  Swamp  Drainage 
Commission,  Illinois. 

Major  Walter  W.  Crosby  has  been  retained 
by  the  State  Good  Roads  Commission  of  Penn- 
sylvania as  Consulting  Engineer. 

Mr.  W.  S.  Tinsman,  of  Chicago,  Assist- 
ant to  the  General  Manager  of  the  Rock 
Island  Ry.,  is  mentioned  to  succeed  Mr. 
E.  T.  Lamb  as  President  of  the  Norfolk 
Southern  R.  R. 

Mr.  S.  C.  Connybeare,  of  Cedar  Rapids, 
Iowa,  has  been  awarded  the  Rumley  schol- 
arship at  the  Iowa  State  College.  He  will 
study  the  economic  importance  of  the 
small  tractor  to  Iowa  agriculture. 

Mr.  E.  T.  Lamb,  President  and  General 
Manager  of  the  Norfolk  Southern  R.  R., 
has  resigned  to  become  the  operating  head 
of  the  Atlanta,  Birmingham  &  .Atlantic  Ry., 
which  position  he  entered  on  ."Vug.  1,  with 
headquarters  at  Atlanta. 

Major  Edward  H.  Schultz  of  the  Corps  of 
Engineers  U.  S.  A.,  in  charge  of  the  improve- 
ment of  the  Missouri  Osage  and  Gasconade 
Rivers,  with  office  at  Kansas  City,  has  been 
transferred  to  the  New  Orleans  office,  which 
has  charge  of  the  4th  Mississippi  River  Dis- 
trict. 

Mr.  W.  M.  Noon,  Superintendent  of 
Bridges  and  Buildings  for  the  Duluth, 
South  Shore  &  Atlantic  Ry.,  has  resigned. 
He  is  succeeded  by  Mr.  Geo.  Mercer,  of 
Bay  City,  Mich.  Mr.  Noon  has  been  in  the 
employ  of  the  South  Shore  for  twenty 
years. 

Mr.  B.  U.  Blasingame,  a  graduate  of  civil 
engineering  and  agricultural  courses  of  the 
.^Mabama  Polytechnic  Institute,  has  been 
awarded  the  International  Harvester  Com- 
pany's scholarship  at  the  Iowa  State  Col- 
lege and  will  make  a  study  of  three  differ- 
ent machines  used  in  Iowa  agriculture. 

Mr.  G.  W.  Arnold,  who  for  the  past  two 
years  has  been  Division  Engineer  of  the 
Connellsville  &  State  Line  R.  R.,  at  Meyers- 
dale,  Pa.,  has  resigned  to  accept  a  position 
as  Engineer  in  charge  of  the  construction 
of  the  Oakland,  Antioch  &  Eastern  R.  R., 
in  California.  He  is  succeeded  by  Mr.  J.  I. 
Palmer,  who  will  remain  until  the  work  is 
completed. 

Mr.  M.  M.  Cooke,  who  succeeded  R.  A. 
Thompson  last  October  as  Chief  Engineer 
of  the  Wichita  Falls  Route  at  Wichita 
Falls.  Texas,  has  resign-d  to  accept  a  po- 
sition as  Assistant  Engineer  of  the  Cali- 
fornia R.  R.  Commission.  Mr.  Cooke  went 
to  Wichita  Falls  as  .-\ssi5tant  Engineer 
three  years  ago  after  a  I'.vo  years'  engage- 
inent  on  the  Panama  C;-.nal.  He  had  pre- 
viously been  connected  with  the  Cotton 
Belt  R.  R.,  at  Tyler,  Texas,  in  its  Engi- 
neering Department. 
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Alabama. 

The  Birmingham  Railway,  Light  &  Power 
Co.,  2100  1st  Ave.,  Birmingham,  Ala.,  has  ap- 
plied to  the  town  of  Brighton  for  a  franchise 
for  the  purpose  of  extending  the  North  Besse- 
mer line  from  Brighton  to  Woodward.  The 
extension  will  be  about  cue  mile  long  and 
work  will  be  started  as  soon  as  the  franchise 
has  been  granted.  The  present  plans  require 
the  completion  of  the  line  within  60  days 
after  the  work  is  commenced. 

The  Atlanta,  Birmingham  &  Atlanta  R.  R., 
Alex.  Bonnyman,  Chief  Engineer,  Atlanta,  Ga., 
is  reported  to  be  planning  the  expenditure  of 
$800,000  for  improvements.  These  include  $195.- 
000  for  laying  37  miles  of  80-lb.  rails.  In  ad- 
dition the  company  plans  to  extend  its  freight 
terminals  at  Birmingham  and  to  construct  an 
interlocking  plant  at  Bessemer.  Extensive  bal- 
lasting and  filling  is  also  proposed. 

Arkansas. 

Additional  capital  has  been  secured  for  the 
proposed  street  car  line  from  Jonesboro  to 
Nettleboro,  and  construction  work  has  been 
resumed.  Preston  Hatcher,  Jonesboro,  Ark., 
is  the  promoter. 

Judge  Van  Valkenburgb  of  Kansas  City, 
Mo.,  recently  appointed  G.  M.  Sebree  as  re- 
ceiver for  the  Cassville  &  Western  Ry.  Co. 
O.  H.  Orendorf,  Eureka  Springs,  Ark.,  is  Vice 
President  of  the  company. 

The  Mount  Ida,  Ouachita  Valley  &  Hot 
Springs  Ry.  Co.  has  been  charted  with  a  cap- 
ital stock  of  $80,000  and  proposes  a  line  to  run 
from  a  point  on  the  Gurdon  &  Fort  Smith 
road,  north  of  Caddo  Gap,  to  Mount  Ida,  a 
distance  of  eight  miles.  The  directors  are  G. 
H.  Spear,  L.  L.  Beavers,  S.  T.  Smith,  C.  J. 
Watkins  and  others.  Col.  O.  C.  Godman,  Fort 
Smith,  Ark.,  is  the  promoter. 

California. 

Construction  work  will  be  started  shortly, 
it  is  reported,  on  an  electric  railway  at  Rich- 
mond, Cal.,  which  will  make  a  complete  loop 
through  the  city,  connecting  with  the  South- 
ern Pacific  Co.'s  electric  suburban  service. 
H.  C  Cutting,  Richmond,  is  the  promoter. 
The  necessary  capital  for  construction  is  re- 
ported to  have  been  secured. 

Right  of  way  is  reported  as  being  secured 
for  a  new  railroad  from  Fresno.  As  projected 
the  line  will  leave  the  city  on  the  west  side, 
running  up  the  valley  by  way  of  Kerman  and 
Barstow  Colony,  and  crossing  the  San  Joaquin 
River  at  Skaggs  bridge.  W.  Ham  Hall,  C.  E., 
175  Kearny  St.,  San  Francisco,  Cal.,  is  reported 
to  be  interested. 

Plans  have  been  prepared  by  the  U.  S. 
Quartermaster's  Department,  San  Francisco, 
for  the  extension  of  the  street  car  line  through 
the  Presidio  to  Fort  Winfield  Scott,  necessi- 
tating about  three  miles  of  track. 

The  Southern  Pacific  Ry.  has  surveys  un- 
der way  with  a  view  to  continuing  double 
tracking  above  Colfax  during  the  present 
year.  The  first  stretch  of  double  track  will 
probably  be  from  Colfax  to  Capron. 

Colorado. 

J.  B.  Flaherty,  Superintendent,  and  J.  H. 
Waters,  General  Manager  of  the  Florence  & 
Cripple  Creek  R.  R.,  Colorado  Springs,  Colo., 
recently  made  an  inspection  trip  over  the  line 
on  foot  and  estimate  the  damage  by  the  flood 
at  $200,000.  Twelve  bridges  have  been  totally 
destroyed  and  the  roadbed  in  several  places 
has  been  washed  away  with  the  track.  About 
five  miles  of  track  has  been  entirely  de- 
stroyed. From  Cramer  to  Adelaide  all  the 
bridges  are  gone.  Some  of  the  iron  bridges 
were  washed  200  ft.  from  their  foundation. 
Another  inspection  will  be  made  and  a  meet- 
ing of  the  board  will  be  held  to  decide  what 
steps  will  be  taken  toward  repairing  the  road. 
If  the  reconstruction  is  undertaken  it  will  take 


three    months    after    the    material    is    on    tlie 
ground. 

The  San  Luis  Valley  R.  R.  Co.,  of  Denver, 
has  filed  its  articles  of  incorporation.  The 
capital  stock  is  $1,000,000  and  the  company 
proposes  to  build  a  standard  gage  line  of  rail- 
road from  Center,  Colo.,  connecting  with  the 
Rio  Grande  at  Monte  Vista,  and  at  Alamosa, 
thence  running  to  Saguache.  The  road  will 
tap  a  rich  agricultural  valley  which,  hereto- 
fore, has  had  no  railroad  facilities.  The  di- 
rectors include  J.  M.  Herbert,  former  vice- 
president  and  general  manager  of  the  Colo- 
rado &  Southern  R.  R. ;  W.  C.  Uebele  of  Den- 
ver, C.  B.  Munday,  vice-president  of  the  La 
Salle  St.  Bank,  Chicago,  111.,  and  J.  B.  W. 
Amsden  of  Joplin,  Mo. 

Delaware. 

The  Amazon  Pacific  Rys.  Co.  has  been  in- 
corporated under  the  laws  of  Delaware  with 
a  capital  stock  of  $;30,000,000,  and  proposes  to 
construct  and  operate  railways  in  Peru. 
Thomas  K.  Mallaby,  New  York  City,  is  one  of 
the  incorporators.  The  Ucayali  Construction 
Co.  has  also  been  incorporated  with  a  capital 
stock  of  $200,000  for  the  purpose  of  construct- 
ing and  operating  railroads  in  Peru.  Fitzhugh 
C.  Speer,  New  York  City,  is  one  of  the  in- 
corporators. 

Florida. 

Since  it  is  practically  certain  that  the  Sea- 
board Air  Line  Ry.  has  purchased  the  Tampa 
Northern  operating  from  Tampa,  Fla.,  to 
Brooksville,  it  is  believed  that  the  road  will 
be  extended  from  Brooksville  to  Perry,  con- 
necting at  Tallahassee  with  the  Western  Sys- 
tem. W.  L.  Seddon,  Portsmouth,  Va.,  is  Chief 
Engineer  of  the  Seabord  Air  Line. 

It  is  rumored  that  the  .iXtlantic  Coast  Line 
is  contemplating  the  double  tracking  of  its  en- 
tire line  between  Richmond  and  Jacksonville, 
Fla.,  before  1915.  The  distance  between 
Richmond  and  Jacksonville  is  about  570  miles. 
The  Atlantic  Coast  Line  has  been  at  work 
double-tracking  this  line,  in  several  places,  for 
months  past,  and  it  is  understood  that  about 
a  third  of  the  line  has  been  equipped  with  the 
second  track.  The  section  between  Charleston 
and  Florence  is  among  the  portions  on  which 
the  double-tracking  work  has  been  going  on 
for  a  few  months  past. 

Georgia. 

The  Atlanta  &  Macon  Ry.  Co.  has  prac- 
tically completed  its  plans  and  surveys  and 
intends  in  the  near  future  to  start  construc- 
tion on  its  proposed  high  speed,  third  rail, 
electric  road,  between  Atlanta  and  Macon,  a 
distance  of  88V2  miles,  via  Joitesboro,  Griffin 
and  Forsythe.  C.  G.  Young,  Bankers'  Trust 
BIdg.,  New  York,  has  been  apppinted  Con- 
sulting Engineer  representing  the  interests 
financing  the  railway.  Mr.  Young  recently 
appeared  before  the  Georgia  Railroad  Com- 
mission in  reference  to  the  proposed  issue  of 
securities. 

Illinois. 

Track  laying  on  the  first  section  of  the  La 
Salle  County  Electric  Ry.  line  from  Ottawa 
to  Mendota  is  reported  to  have  been  started. 
The  company  also  proposes  to  construct  a 
branch  from  Prairie  Center  to  Earlville.  The 
Earlville  line  is  to  leave  the  main  line  two 
miles  east  of  Prairie  Center  and  run  east  on 
the  section  line  to  the  Norwegian  cemetery, 
thence  in  a  northerly  direction  to  Earlville. 
It  is  the  intention  to  extend  this  line  at  an 
early  date  east  from  Earlville  to  Leland,  Som- 
onauk  and  Sandwich  and  thence  north  to  Syca- 
more. George  H.  Dodge,  Chicago,  111.,  is 
President. 

The  Murphy  Construction  Co.,  St.  Louis, 
Mo.,  has  started  work  on  the  new  roundhouse 
in  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  R.  R.  yards  at  Hillsboro,  111.  The  struc- 


ture will  necessitate  the  expenditure  of  about 
$65,000. 

Indiana. 

The  Crawfordsville  &  Danville  Traction 
Co.  has  been  incorporated  with  a  capital  stock 
of  $10,000  and  proposes  to  build  a  line  through 
the  towns  of  .'Mamo,  Wallace,  Kingman,  Cay- 
uga, Perrysville  and  Silverwood  and  Lodi  and 
the  Shades.  The  length  of  the  route  will  be 
either  47  or  54  miles. 

The  East  Chicago  Street  Ry  Co.  has  been 
incorporated  and  proposes  to  operate  an  elec- 
tric railway  between  Gary,  East  Chicago  and 
Hammond.  The  directors  are  L.  C.  Wood, 
C.  W.  Chase,  22  W.  Monroe  St.,  Chicago,  111., 
W.  R.  Chase,  John  Foster  and  T.  S.  Persons. 

Iowa. 

Surveys  are  now  under  way  on  the  pro- 
posed line  of  the  Creston,  Winterset  &  Des 
Moines  R.  R.,  and  it  is  expected  actual  work 
will  be  started  on  the  road  next  month. 

Kansas. 

®Dieter  &  Wenzel,  Wichita,  Kan.,  have  been 
awarded  the  contract  for  the  new  $300,000 
union  station  at  Wichita  for  the  Wichita 
Union  Terminal  Co.  Bids  on  the  grading 
work  for  the  terminal  yards  will  probably  be 
taken  shortly.  The  grading  will  require  the 
moving  of  about  260,000  cu.  yds.  of  dirt.  C.  J. 
Skinner,  Wichita,  is  Engineer  of  the  Terminal 
Co. 

Louisiana. 

The  New  Orleans  Terminal  Co.,  A.  D. 
Lightner,  President,  New  Orleans,  La.,  will 
at  once  complete  the  marine  slip  at  Port  Chal- 
mette  upon  which  work  was  suspended  in 
1907,  and  which  will  cost  complete  in  the 
neighborhood  of  $3,500,000.  In  addition  to 
this  the  company  will  reconstruct  one  ship 
berth  in  length  of  the  present  wooden  struc- 
ture containing  five  berths  at  Old  Port  Chal- 
mette.  Bids  have  already  been  taken  on  this 
work. 

New  Orleans  Dock  Board,  New  Orleans, 
La.,  has  formally  accepted  the  contract  of 
the  Frisco  R.  R.,  which  offers  a  loan  of  $300,- 
000  to  build  what  will  be  known  as  the  Pauline 
St.  wharf,  and  to  extend  the  Public  Belt  R.  R. 
to  connect  with  the  New  Orleans  Terminal 
Co.,  in  the  rear  of  the  citv.  The  other  $200,- 
000  of  the  $500,000,  the  total  cost  of  the  project, 
will  be  contributed  by  the  Dock  Board.  The 
Pauline  St.  wharf  will  be  a  structure  1,500 
ft.  in  length,  and  eight  of  the  Public  Belt 
tracks  connecting  at  right  angles  to  the  river, 
and  others  running  parallel,  will  be  located  on 
the  wharf  proper.  The  engineers  of  the  board 
have  been  instructed  to  proceed  with  the  plans 
and  specifications  and  the  work  will  be  prose- 
cuted without  delay.  A.  F.  Barclay,  City  Hall, 
New  Orleans,  is  engineer  of  the  Public  Belt 
R.  R.  of  New  Orleans. 

Maine. 

The  State  Railroad  Commission  has  granted 
the  petition  of  the  Aroostook  Valley  R.  R. 
(electric).  .A..  R.  Gould.  President,  Presque 
Isle,  Me.,  for  approval  of  the  location  for  its 
proposed  new  line  from  Woodland  to  Caribou. 

Tlio  Bolivia  Central  Ry.  Co.,  Portland,  Me., 
has  been  incorporated  with  a  capital  stock  ot 
$25,000,000  for  the  purpose  of  constructing 
and  operating  railways  in  South  .-\nierica.  A. 
F.  Jones  is  President  and  T.  L.  Croteau,  Port- 
land, Me.,  is  Treasurer. 

Good  progress  is  being  made  on  the  railroad 
construction  under  way  in  Maine.  The  Aroo- 
stook Valley  Ry.  is  at  work  on  an  extension 
from  Woodland  to  Caribou.  The  Maine  Cen- 
tral is  extending  the  Rangeley  L^ikes  and 
Megantic  from  Toothachcr's  to  Kennebec 
farm,  and  the  Portland,  Gray  &  Lewiston  is 
still  under  way.  To  eliminate  curvature  and 
reduce  grades  the  Bangor  &  .Aroostook  is  re- 
building  tracks   on   the   Ashland    branch    and 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the   Maine  Central  is  doing  similar  work  on 
the  back  route  between  Gray  and  Lewiston. 
Massachusetts. 

The  Berkshire  Strict  Ry.  Co..  Pittstield, 
Mass.,  has  filed  with  the  State  Railroad  Com- 
mission map  of  its  proposed  extension  up 
Mount  Greylock.  The  surveys  were  made  by 
Durkec.   White   &    Towne.   Springfield.   Mass. 

The  Springfield  Street  Ry.  Co..  E.  J.  Dick- 
son, .Manager.  Springfield,  Mass.,  is  planning 
the  expenditures  of  $40,000  for  double  track 
work  on  Grove  St,  in  Chicopee  Falls. 

Surveys  and  estimates  are  to  be  submitted 
to  the  Board  of  Trade  of  Mansfield,  Mass.. 
for  a  proposed  independent  trolley  line  con- 
necting Brockton  with  Providence  by  way  of 
North  Hasten.  Mansfield  and  Attleboro. 

The  Massachusetts  Northern  Rys.  Co.,  J.  A. 
Taggert,  General  Superintendent,  Greenfield, 
Mass..  will  probably  commence  construction 
work  this  fall  on  its  electric  railway  from 
Orange  to  Millers  Falls.  All  franchises  have 
been  secured,  but  there  are  a  number  of  de- 
tails regarding  highway  locations  that  are  not 
yet  closed  up. 

Michigan. 

The  State  Railroad  Commission  has  granted 
permission  to  the  Michigan  City  Lake  Side  & 
St.  Joseph  Electric  Ry.  Co.,  capitalized  at 
$7.j0,000,  to  file  articles  of  incorporation  with 
the  secretary  of  state.  The  company  is  in- 
corporated for  the  purpose  of  building  a  road 
from  St.  Joseph  to  Michigan  City.  Ind.  E.  K. 
Warren.  Three  Oaks.  Mioh..  is  interested. 

Mississippi. 

The  Jackson  &  Eastern  R.  R.  Co.  has  ap- 
plied for  articles  of  incorporation,  and  propose 
the  construction  of  a  line  from  Jackson  to 
Meridian.  There  is  a  possibility  that  this  is 
a  branch  line  of  the  Illinois  Central. 

®Boyd  &  Bradshaw.  Columbia.  Miss.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  Natchez,  Columbia  &  Mobile  R.  R. 
into  Columbia  for  the  Butterfield  Lumber 
Co.  of  Norficld,  Miss.  The  line  will  be  built 
from  Norfield  on  the  Illinois  Central. 

Missouri. 

®Frcd  Gerster  and  George  Raiss,  Galena. 
Mo.,  have  been  awarded  a  contract  for  con- 
structing a  %  mile  switch  track  for  the  Frisco 
from  the  old  Memphis  line  to  the  Galena 
Smelting  &  Manufacturing  Co.'s  plant.  The 
work  will  require  considerable  grading  and 
the  construction  of  a  concrete  bridge. 

The  City  Light  &  Traction  Co.  of  Sedalia. 
Mo.,  has  been  incorporated  with  a  capital 
stock  of  $1..500,000.  The  company  will  oper- 
ate the  street  railways  and  li.ghting  plants, 
and  its  charter  also  permits  the  handling  of 
natural  gas.  The  incorporators  are  C.  E. 
Murray,  J.  H.  Harsh  and  Robert  A.  McGregor, 
all  of  Joplin,  Mo. 

The  Shelby  County  Ry.,  Louis  B.  Houck, 
President,  Shelbina,  Mo.,  has  plans  under  con- 
sideration for  an  extension  from  Shelbvville 
northward  to  Novelty,  Knox  County.  This 
will  make  a  line  of  .30  miles  from  Shelbina, 
the  southern  terminal  of  the  road.  The  road 
is  now  in  operation  between  Shelbina  and 
Shelbyville.  8  miles. 

The  receivers  of  the  Wabash  R.  R.,  A.  O. 
Cunningham,  Chief  Engineer.  St.  Louis.  Mo., 
have  been  granted  permission  to  issue  an  addi- 
tional S2..")00,000  of  receivers'  certificates.  It  is 
planned  to  expend  this  money  for  betterments 
and  additional  equipment,  it  is  proposed  to 
construct  new  locomotive  shops  in  DecaUir 
III.,  to  cost  S.'iOO.OnO;  additional  yards  in  De- 
troit, to  cost  $400,000;  double  track  a  part  of 
the  Detroit  division  for  $500,000,  and  to  spend 
$.5.30.000  on  water  tanks  and  coaling  stations 
and  20  new  locomotives. 

Nebraska. 
Officials  of  the  Cl.ic.ii.;...  Rock  Island  & 
Pacitic  Ry.  are  reporlc<l  to  be  planning  to 
have  work  under  way  by  next  spring  on  the 
new  frt-iglit  house  and  switching  system  west 
of  the  lOih  St.  viaiUict.  Omalia,  .\cbr.  The 
cost  of  the  iniprovcnifiit  is  cstini.iti-d  al  about 
$l.f)0«i.O((i 


Nevada. 

Citizens  of  Tonapah  are  to  petition  the  Los 
Vegas  &  Tonapah  R.  R.,  A.  Maguire,  Chief 
Engineer,  Los  Angeles,  Cal..  to  extend  its  line 
from  Goldfield  to  Tonapah. 

New  Jersey. 

The  West  Jersey  &  Sea  Shore  R.  R..  J-  B. 
Hutchinson,  Jr..  Division  Engineer,  Camden 
M  J .  is  contemplating  a  change  of  line  at 
Townsend's  Inlet,  N.  J.  The  present  bridge 
between  Avalon  and  Sea  Isle  City  will  be 
replaced  bv  a  new  structure. 

Richards  &  Gaston,  143  Liberty  St..  New 
York  City  have  the  contract  for  changing  the 
line  of  the  Central  Railroad  of  New  Jersey 
from  a  two  track  to  a  six  track  road  between 
Bound  Brook  and  Somerville.  N.  J.,  a  dis- 
tance of  four  miles.  A  change  of  19  ft.  will 
be  made  in  the  present  roadbed  in  a  distance 
of  two  miles,  between  Bound  Brook  and  Fin- 
derne.  When  completed  the  roadbed  will  be 
12  ft.  lower  in  front  of  the  Finderne  station 
and  7  ft.  higher  in  front  of  the  Bound  Brook 
station  than  at  present.  This  means  an  ele- 
vated roadbed  through  Bound  Brook  and  the 
abolishing  of  all  grade  crossings. 
New  York. 
The  Delaware,  Lackawanna  &  Western  Ry. 
is  reported  to  have  a  plan  under  consideration 
for  elevating  its  tracks  for  eliminating  grade 
crossings  through  Chatham,  N.  Y. 

The  Sauquoit  Valley  Electric  Ry.  Co.  has 
been  organized  and  proposes  the  construction 
of  a  line  from  New  Hartford  to  Clayville. 
The  right  of  way  has  been  secured  and  it  is 
stated  that  the  necessary  capital  for  construc- 
tion purposes  has  been  obtained.  .\ppIication 
will  be  made  to  the  State  Public  Service  Com- 
mission for  permission  to  construct  the  line, 
and  if  it  is  obtained  in  time  work  will  be 
started  this  fall  The  H.  C.  Bentley  Co.,  New 
York  City,  is  promoting  the  project. 

All  the  land  needed  for  the  Woodside-Win- 
field  cutoff  improvement  of  the  Long  Island 
Ry.  has  been  secured  and  plans  for  the  work 
have  been  approved  by  the  City  and  Borough 
of  Queens  authorities.  It  is  thought,  there- 
fore, that  work  will  begin  on  the  undertaking 
of  straightening  this  0-track  section  of  the 
Main  Line  and  North  Shore  Division  at  an 
early  date.  The  length  of  the  track  affected 
will  be  from  1%  to  1%  miles  and  will  necessi- 
tate, it  is  estimated,  an  expenditure  of  more 
than  $1,000,000.  The  work  will  include  a  500- 
ft.  bridge  spanning  Queens  Boulevard  and 
Lee  Ave.  J.  R.  Savage,  Jamaica,  N.  Y.,  is 
Chief  Engineer  of  the  railroad. 

©Reynolds  &  Labar,  Binghampton,  N.  Y., 
have  been  awarded  the  contract  for  the  con- 
struction of  the  railroad  freight  house  at 
Syracuse  for  the  Delaware.  Lackawanna  & 
Western  Railroad.  The  cost  of  the  work  will 
be  about  $200,000.  The  building  will  be  400  ft. 
long  and  50  ft.  wide. 

The  Public  Service  Commission  for  the 
First  District,  New  York  City,  has  called  for 
public  hearings  on  the  forms  of  contract  for 
four  additional  sections  of  the  dual  system  of 
subways.  Those  hearings  will  be  held  on 
August  13th  and  14th,  and  immediately  there- 
after the  official  calls  for  bids  for  the  con- 
struction of  such  sections  will  be  issued.  One 
of  the  sections  is  in  Manhattan,  one  in  The 
Bronx  and  two  are  in  Brooklyn.  The  Man- 
hattan section  is  known  as  Section  No.  1-A  of 
the  Lexington  Avenue  Subway  and  will  run 
under  parts  of  Church  Street  and  Vesey  Street 
to_  Park  Place  and  Broadway,  where  it  will 
join  the  line  running  north  in  Broadway.  The 
Bronx  section  in  Section  No.  1  of  the  Southern 
Boulevard  and  Westchester  Avenue  Subway, 
running  to  Pelham  Bay  Park.  This  section 
begins  at  138th  Street  and  .Mexander  Avenue 
and  runs  under  138th  Street  and  Southern 
Boulevard  to  about  147th  Street.  The  two 
Brooklyn  sections  are  extensions  of  the  Fourth 
Avenue  Subway  from  its  present  terminus  at 
43rd  Street,  under  Fourth  .-\veiuie,  to  89th 
S_t.  These  are  Sections  No.s.  1  and  2  of  Route 
No.  11-B.  Fourth  Avenue  Subway.  Section 
No.  2  will  include  the  junction  point   for  the 


proposed    tunnel    from    Brooklyn    to    Staten 

Island.  .  „    T^    ^       /-T-i. 

The  Hudson  &  Manhattan  R.  R.  Co.  (  i  he 
McAdoo  Tubes),  New  York  City,  has  been 
granted  an  extension  of  time  to  April  28, 
1914  in  which  to  begin  construction  of  the 
proposed  extension  from  33rd  Street  and  Sixth 
Avenue  to  the  Grand  Central   Station. 

SUBWAY   WORK   IN    NEW   YORK    CITY. 

Const  ruction  work  on  the  Lexington  Ave. 
Subwav,  which  will  be  the  backbone  of  the 
new  "iubway  svstem  of  New  York  City,  was 
started  on  July  31,  1911,  and  during  the  year 
good  orogress  has  been  made.  The  Public 
Service  Commission  of  the  First  District  has 
now  let  12  of  the  16  sections  of  this  line, 
aggregating  41,407  ft.  in  length,  or  about  8 
miles,  at  contract  prices  totaling  $35,521,291. 
A  total  of  3,280  men  are  employed  on  the 
Lexington  Ave.  Line.  All  of  this  is  to  be  a 
4-track  subway,  and  work  is  well  advanced 
upon  10  of  the  12  sections  under  contract, 
and  is  about  being  started  on  the  other  two 
sections,  the  contracts  for  which  were  exe- 
cuted only  a  few  days  ago.  As  the  total 
length  of  the  Lexington  Ave.  Line  is  52,083 
ft.  or  a  little  less  than  10  miles,  it  is  apparent 
that  within  one  year  the  Commission  has 
contracted  for  four-fifths  of  the  work.  In 
addition  to  the  Lexington  Ave.  Line,  work  is 
also  being  vigorously  prosecuted  on  the  Fourth 
Ave.  Subway  in  Brooklyn  and  the  last  sec- 
tion of  the  Centre  St.  Loop  Subway  in  Man- 
hattan. The  Fourth  Ave.  Subway  is  a  4-track 
road  about  4  miles  long,  and  the  Centre  St. 
Loop  Subway  is  also  a  4-track  road  about 
1%  miles  long.  The  former  is  to  cost  about 
$15,000,000,  and  the  latter  about  $11,000,000. 

Taking  all  three  subways,  therefore,  name- 
ly, the  Lexington  Ave.  Line,  the  Fourth  .^ve. 
Subwav  and  the  Centre  St.  Loop,  there  is 
now  under  contract  about  $(il,000,000  worth  of 
work  upon  13%  miles  of  4-track  road.  The 
only  sections  of  the  Lexington  .Ave  Line  re- 
maining to  be  contracted  for  are  Sections  1 
and  l-A.  extending  from  the  Battery  up 
Church  and  Vesey  Sts.  to  Broadway ;  Section 
4,  in  Broadway  north  of  Bleecker  St.  to  a 
connection  with  the  proposed  B.  R.  T.  subway 
up  Broadway,  and  Section  7.  in  Lexington 
Ave.  between  40th  and  53d  Sts.  These  were 
delayed  by  reason  of  changing  the  contracts, 
but  the  Commission  is  pushing  work  on  these 
changes  and  the  revised  contracts  will  soon  be 
ready  for  bidding. 

Details  showing  the  status  of  work  on  the 
various  contracts  on  July  15,  as  taken  from 
the  report  of  .Alfred  Cravin,  Chief  Engineer 
on  the  Commission,  are  as  follows : 

LEXINGTON  AVENUE  LINE. 
Section  2 — Contractor,  Degrnon  Contracting  Co.. 
60  Wall  St..  New  York  City:  contract  price. 
J2.355.S2S. — This  section  is  in  Broadway  between 
Park  PI.  and  Walker  St..  and  excavation  is  going- 
on  steadily.  In  this  section  the  contractor  en- 
countered the  old  Beach  pneumatic  tunnel  at 
Murray  St.  This  was  uncovered  and  the  con- 
tractor found  the  shield  used  in  excavating  this 
tunnel  about  40  years  ago.  More  than  5  per  cent 
of  the  total  value  of  the  whole  work  has  been 
completed.  Average  number  of  men  employed 
367. 

Section  3 — Contractor.  The  Underpinning  & 
Foundation  Co.,  290  Broadway.  New  York  City; 
contract  price,  $2,295,086.  This  section  is  in 
Broadway  from  Canal  St.  to  Bleecker  St.  Ex- 
cavation is  in  progress  and  the  placing  of  the 
concrete  floor  of  the  subway  between  Prince  and 
Houston  Sts..  has  been  started.  About  10  per 
cent  of  the  total  value  of  the  whole  work  has 
been  completed.  Average  mimber  of  men  em- 
ployed  41S. 

Section  6— Contractor,  Bradley  Contracting 
Co.,  1  Madison  Ave..  New  York  City;  contract 
price.  $3,634,213.  Work  on  this  section,  which 
lies  in  Lexington  Avenue  bot'.vcen  26th  and 
40th  Sts..  is  still  suspended  pending  the  deci- 
sion of  the  Commission  as  to  the  junction  point 
of  the  Lexington  Ave.  Line  wiih  the  present 
subway. 

Section  S— Contractor.  Bradley  Contracting 
Co.;  contract  price,  $3,369. 4S1.     This  section  lies 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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in  Lexington  Avenue  between  5?d  and  67th  Sts. 
Excavation  is  in  progress  from  shafts  at  54th. 
55th,  57th.  5Sth,  GOth.  62d  and  65th  Sts.  At 
€2d  St.  excavation  for  the  express  tracks  on 
the  lower  level  of  the  subway,  which  is  a  double 
deck  structure,  is  in  progress  at  the  same 
time  that  excavation  for  the  top  level  is  going 
on.     Average  number  of  men  employed.   300. 

Section  9— Contractor,  Patrick  IMcGovern,  6 
Beacon  St.,  Boston,  Mass.;  contract  price.  $1,- 
S61,997.  This  section  lies  in  Lexington  Ave.  be- 
tween 67th  and  79th  Sts..  and  excavation  is 
going  on  from  shafts  at  68th,  72fl,  74th  and  77th 
Sts.     Average  daily  force  employed,   331    men. 

Section  10— Contractor,  Bradley  Contracting 
Co.:  contract  price,  $3,253,073.  This  section  lies 
In  Lexington  Ave.  from  79th  to  nSd  Sts.  Exca- 
vation is  going  on  from  shaft?  at  S4th.  87th. 
90th  and  91st  Sts.  About  22,800  cu.  yds.  have 
been  excavated.  Underpinning  of  buildings  be- 
tween 89th  and  90th  Sts.  is  nearly  completed. 
Average  daily  force,    245   men. 

Section  11 — Contractor,  Bradlry  Contracting 
Co.;  contract  price.  $3,132,195.  This  section 
lies  in  Lexington  Ave.  between  S3d  and  106th 
Sts.  Excavation  is  in  progress  from  shafts  at 
96th.  97th,  104th  and  105th  Sts.  About  48,300 
cu.  yds.  have  been  excavated.  At  96th  St.  ex- 
cavation in  rock  for  a  local  station  is  about 
•completed  and  nearly  ready  for  steel  work. 
Underpinning  of  buildings  is  finished  between 
103d  and  105th  Sts.,  and  is  in  progress  north 
of  105th  St.  Average  daily  force  employed.  375 
men. 

Section  12 — Contractor,  Oscar  Daniels  Co.,  38 
Park  Row,  New  York  City;  contract  price.  $2.- 
S25. 740.74.  This  section  lies  in  Lexington  Ave. 
between  106th  and  118th  Sts.  Excavation  is 
in  progress  from  shafts  at  106, h,  lOSth.  109th, 
111th  and  114th  Sts.  About  S7.200  cu.  yds. 
have  been  excavated.  The  contractor  has  be- 
gun erecting  steel  work.  Underpinning  of 
"buildings  is  completed  in  Lexington  Ave.  from 
106th  to  112th  Sts.,  and  on  110th  St..  where  it 
has  been  necessary  to  underpin  buildings  on 
account  of  the  construction  of  a  syphon  sewer 
crossing  Lexington  Ave.  Average  daily  force 
employed,    460    men. 

Section  13 — Contractor.  Bradley  Contracting 
Co.;  contract  price.  $4,071,416.  This  contract 
has  been  transferred  to  MclMullen.  Snare  & 
Triest.  Inc.,  143  Liberty  St..  New  York  City. 
The  section  is  in  Lexington  Ave.  between  llSth 
and  129th  Sts.  Excavation  is  in  progress  from 
shafts  at  120th.  124th.  126th  and  12Sth  Sts. 
Underpinning  of  buildings  north  of  120th  St. 
and  on  each  side  of  126th  St.  has  been  started. 
About  21,803  cu.  yds.  have  been  excavated. 
Average  daily  force  employed.  234  men. 

Section  14 — Contractor,  Arthur  MclMullen, 
New  Canaan,  Conn.,  and  Olaf  Uoft,  Montclair, 
N.  J.;  contract  price.  $3,889,775.05.  This  sec- 
tion begins  in  Lexington  Ave.  south  of  129th  St. 
and  runs  north  and  under  the  H.-trlem  River  to 
a.  point  near  the  intersection  of  Park  and  Mott 
Aves.  in  The  Bronx.  The  tunnel  under  the 
Harlem  River  will  consist  of  fcur  steel  tubes 
encased  in  concrete.  The  contract  was  exe- 
cuted two  weeks  ago  and  work  will  begin  very 
soon. 

Section  15 — Contractor.  Rodgers  &  Hagerty. 
41  Park  Row.  New  York  City;  contract  price, 
$3,820,129.  This  section  runs  from  the  end  of 
Section  14.  north  through  Mott  Ave.  and  Franz 
Sigel  Park  to  about  157th  St.,  and  east  through 
13Sth  St.  to  Alexander  Ave.  On  the  westerly 
branch  the  excavation  from  13Sth  St.  to  Cheever 
Place  is  practically  completed  and  some  of  the 
bottom  concrete  is  in  place.  Excavation  Is  in 
progress  from  Cheever  Place  nearly  to  144th 
St.,  and  from  146th  to  149th  Sts.  Excavation 
in  PYanz  Sigel  Park  is  nearly  completed.  Un- 
derpinning of  buildings  is  in  progress  north  of 
Cheever  Place  and  from  144th  to  146th  Sts.  on 
the  east  side  of  Mott  Ave.  About  39.319  cu.  yds. 
of  earth  and  35,173  cu.  yds.  of  lock  have  been 
excavated.  Average  daily  force  emitloyed,  about 
550  men. 

FOURTH   AVENUE    SUBWAY. 
This  subway,  which   extends  from  the  Brook- 
lyn end  of  the  Manhattan  Bridge  through  Flat- 
bush  Ave.  Extension,   Fulton  St..  Ashland  Place 


and  Fourth  Ave.  to  43d  St..  Brooklyn,  is  prac- 
tically completed  for  its  whole  length  of  4 
miles,  except  in  Fulton  St.  and  Ashland  Place. 
Nearly  all  of  the  pavement  in  Fourth  Ave.  has 
been   placed. 

Section  1— In  Flatbush  Ave.  Extension  from 
Nassau  St.  to  Willoughby  St.;  contractor.  Smith, 
Scott  &  Co.;  contract  price,  $1,050,934.  The 
last  concrete  has  been  placed.  Replacing  of 
pipes  and  subsurface  structures  is  complete. 
Paving  for  all  cross  streets  has  been  restored, 
except  at  Nassau  St.,  which  is  included  in  the 
changes  to  be  made  at  the  Manhattan  Bridge 
approach.  The  Gold  St.  station,  finished  in 
white  glazed  tile  with  yellowish  marble  and 
mosaic    work,    is    practically    completed.      About 

97  per  cent  of  the  work  is  done. 

Section  2— In  Flatbush  Ave.  Extension  and 
Fulton  St.  from  Willoughby  St.  to  Ashland 
Place;  contractor,  William  Bradley,  1  Madison 
Ave.,  New  York  City;  contract  price,  $3,436,019. 
The  surface  of  Flatbush  Ave.  Extension  is 
graded  and  will  be  ready  tor  paving  as  soon  as 
the  grade  at  DeKalb  Ave.  has  been  raised. 
Underpinning  of  the  present  suhA-ay  at  Fulton 
St.  and  Flatbush  Ave.  Extension  is  about  one- 
half  done.  Subway  trains  toward  Manhattan 
will  continue  to  operate  on  the  second  track  in 
the  Nevins  St.  station  for  another  month  or 
so.  The  DeKalb  Ave.  station  is  approaching 
completion.  It  is  decorated  in  red  and  the 
marble  used  comes  from  France.  On  Fulton 
St.  the  construction  is  difficult  because  of  the 
great  depth  and  necessity  of  supporting  surface 
and  elevated  roads.  The  best  progress  has 
been  made  near  Ashland  Place,  where  steel 
work  for  the  8  track  structure  has  been  placed. 
About  three-fourths  of  this  contract  has  been 
finished. 

Section  3 — In  Ashland  Place  and  Fourth  Ave 
from  Fulton  St.  to  Sackett  St.;  contractor,  Wil- 
liam Bradley;  contract  price,  $3,392,091.  The 
work  in  Fourth  Ave.  is  completed  and  the  street 
repaved  from  Sackett  St.  to  Dean  St.  The  in- 
terior finish  of  the  Pacific  St.  station  is  in  prog- 
ress. This  station  will  have  walls  of  white  tile 
with  marble  and  mosaics  of  green.  About  87  per 
cent  of  the  work  is  done. 

Section  4 — In  Fourth  Ave.  from.  Sackett  St. 
to  10th  St.;  contractor,  E.  E.  Smith  Contract- 
ing Co.;  contract  price,  $2,225,078.  This  sec- 
tion is  99  per  cent  completed.  The  Union  St. 
station  is  finished  in  white  tile  with  green 
marble  wainscot  and  green  cer.amic.  The  9th 
St.  station  is  finished  in  white  tile  with  rose 
colored  marble  wainscoting.  Repaying  is  com- 
pleted  except  from  Sackett  St.   to   President  St. 

Section  5 — In  Fourth  Ave.  from  10th  to  27th 
Sts.;  contractor.  Tidewater  Building  Co.  and 
Thomas  B.  Bryson;  contract  price.  $1,945,640. 
This  section  is  all  but  finished.  The  entire 
subway  structure  is  completed  and  all  the  street 
repaved.  The  Prospect  Ave.  station  is  finished 
in  white  tile  with  Vermont  green  marble  wain- 
scoting. In  the  25th  St.  station  the  wainscoting 
is   of   Georgia    pink    marble. 

Section  6 — In  Fourth  Ave.  from  27th  to  43d 
Sts.;  contractor.  E.  E.  Smith  Contracting  Co.; 
contract  price.  $2,757,457.     This  section  is  about 

98  per  cent  done.  Construction  work  is  com- 
pleted and  the  street  repaved,  except  iietween 
37th  and  40th  Sts.  Near  38th  St.  the  subway  is 
double  decked,  having  7  tracks.  It  passes  under 
the  Culver  Cut,  and  traffic  in  the  Cut  and 
on  the  elevated  railroad  was  maintained  while 
the   subway   was   being   l^uilt. 

North  Carolina. 

®C.  M.  Lane  &  Co.,  Atlanta,  Ga.,  are  re- 
()orte<l  to  have  been  awarded  a  contract 
amounting  to  about  $100,000  for  the  con.struc- 
tion  of  7  miles  of  the  Carolina  &  Yadkin  River 
R.  R.,  from  Denton  to  High  Rock.  This  road 
is  controlled  by  W.  N.  Coler  &  Co.  of  New 
York  City. 

Ohio. 

The  Baltimore  &  Ohio  R.  R.  is  reported 
to  be  contemplating  the  construction  of  a  third 
coal  handling  machine  at  Lorain,  O.,  to  cost 
about  $100,000. 

The  Lake  Shore  Electric  Ry.  Co.,  Cleveland, 
O.,   has  been  granted  permission  by  the  State 


Utilities  Commission  to  issue  $116,000  in  bonds, 
the  proceeds  to  be  used  in  improvements  to 
the  company's  road  bed,  equipment  and  station 
facilities. 

Toledo  Railways  &  Light  Co.,  Adams  and 
Superior  Sts.,  Toledo,  O.,  is  to  double  track 
its  main  street  line  in  East  Toledo  at  an  esti- 
mated cost  of  $25,000. 

The  Lorain,  Ashland  &  Southern  R.  R.  has 
completed  surveys  and  has  secured  the  cap- 
ita! for  the  construction  of  its  22-mile  line 
north  and  south  between  Ashland  and  Well- 
ington, O.  Estimates  are  now  being  prepared. 
J.  P.  Ramsey,  Ashland,  O.,  is  Chief  Engineer; 
Joe  Ramsey,  Jr.,  42  Broadway,  New  York  is 
President,  and  N.  P.  Ramsey,  Ashland,  O.!  is 
Vice-President. 

The  State  Utilities  Commission  has  author- 
ized the  Columbus,  Kenton  &  Toledo  Traction 
Co.  to  issue  $1,385,000  in  bonds.  This  com- 
pany proposes  a  traction  line  to  connect  To- 
ledo and  Columbus  by  means  of  new  line  and 
the  use  of  existing  roads.  It  is  proposed  to 
run  the  line  to  Richwood,  Union  County ; 
Marion,  Kenton,  Wapakoneta,  Findlav  and  To- 
ledo. New  track  will  have  to  be  laid  between 
Richwood  and  Findlav,  a  distance  of  50  miles. 
From  Richwood  to  Columbus  and  from  Find- 
lay  to  Toledo  connection  will  be  made  over 
existing  lines.  Samuel  Hoskins,  Attorney, 
Wapakoneta,  O.,  represented  the  company  be- 
fore the  Utilities  Commission. 

Oklahoma. 

It  is  reported  that  the  Rock  Island  System 
has  decided  to  extend  the  30-mile  Enid-Bil- 
lings branch  eastward  through  the  101  Ranch 
to  Bliss,  Okla.,  a  distance  of  30  miles.  The 
new  line  will  connect  with  the  Santa  Fe  at 
the  latter  point.  J.  B.  Berry,  Chicago,  111.,  is 
Chief  Engineer. 

It  has  been  announced  bv  business  men  of 
Collinsville,  Okla..  that  the  Sand  Springs  Rail- 
road will  be  extended  to  that  city  and  possibly 
on  to  Coalgate,  where  a  connection  with  the 
St.  Louis,  Iron  Mountain  &  Southern  will  be 
made.  W.  H.  Hendron,  Tulsa,  Okla.,  is  Chief 
Engineer. 

Oregon. 

A  new  company  has  been  organized  to  take 
over  the  surveys  and  right  of  way  secured  for 
the  projected  Oregon  &  Southern  Rv.  W.  E. 
Pierce.  Boise,  Idaho,  is   President. 

Ordinances  as  follows  for  street  car  lines 
are  before  the  City  Council  of  Portland.  Ore. : 
Granting  the  Lewis-Wiley  Co.  the  right  to 
lay  a  single  track  electric  line  along  Pettygrove 
and  other  streets  and  operate  cars  to  a  new 
tract  they  are  developing  to  the  west  of  the 
city:  granting  the  Fred  A.  Jacobs  Co.  a  fran- 
chise to  construct  and  operate  a  street  car 
line  in  the  Eastmoreland  district;  ordinance 
granting  George  F.  Heusner  franchise  to  build 
a  new  car  line  northeast  over  the  new  Broad- 
way bridge  when  completed. 

Pennsylvania. 

®James  F.  Brogan  &  Co.,  206  Coleman  Bldg., 
Philadelphia.  Pa.,  have  been  making  prelim- 
inary arrangements  for  beginning  work  on 
their  contract  for  double  tr.icking'the  Somer- 
set &  Cambria  Division  of  the  Baltimore  & 
Ohio  R.  R.  between  Rockwood  and  Somerset. 

The  Pennsylvania  &  Southeastern  R.  R.  Co.. 
chartered  last  week  with  a  capital  stock  of 
$300,000,  proposes  to  build  a  30  mile  steam 
railroad  from  Canton.  Bradford  County,  to 
Oregon  Hill,  Lycoming  County.  It  is  believed 
that  the  project  is  connected  with  a  new  move 
of  the  New  York  Central  or  some  other  in- 
terests to  get  into  the  northern  tier  coal  and 
lumber  country,  which  has  been  hitherto  un- 
touched, as  the  route  of  the  new  line  runs 
through  parts  of  Bradford,  Tioga  and  Lycom- 
ing county,  which  are  not  traversed  by  any 
railroad.  F.  A.  Sawyer,  Canton,  Pa.,  is  Presi- 
dent. 

The  Pittsfon  &  Exeter  Ry.  Co.  has  been 
chartered  with  a  capital  stock  of  $6,000,  and 
proposes  to  construct  and  operate  one  mile 
of  track  in  Luzerne  County.  William  Drury 
is  President. 


•J« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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South   Carolina. 

©Contracts  for  the  remaining  21  miles  of  the 
interurban  extension  of  the  Charlotte  &  North- 
ern Lines,  between  Greenville  and  Spartan- 
burg, S.  C,  have  been  awarded  as  follows: 
Parker  Br>X)ks  Construction  Co.,  Macon.  Ua., 
17  miles,  and  Willard  Boggs  &  Co..  Spartan- 
burg, S.  C.  four  miles.  The  extension  will  be 
32  miles  long :  the  contract  for  the  first  U 
miles  has  been  awarded  to  J.  Thomas  Bennett, 
Charlotte.  N.  C,  as  noted  in  our  last  issue. 
W.   S.   Lee,   Charlotte,  N.  C,  is   Chief  Engi- 

It  is  reported  that  construction  work  will 
be  started  bv  Sept.  1  on  the  double-tracking 
of  the  Southern  Rv.  between  Greenville  and 
Spartanburg.  S.  C.  This  link  will  be  the  first 
between  .Atlanta  and  Charlotte  to  be  double 
tracked.  B.  Herman,  Washington.  D.  C,  is 
Chief    Fncincor   Maintenance  of  Way. 

The  Greenville  &  Knoxville  R.  R.,  J.  K- 
Cothran,  Chief  Engineer,  Greenville,  S.  C,  will 
probably  have  sur\-eys  completed  about  bept. 
1  for  a  continuation  of  its  line  m  the  direction 
of  Knoxville.  About  $500,000  is  reported  as 
available  for  the  work. 

South  Dakota. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  is 
reported  to  be  considering  building  a  branch 
line  from  a  point  near  Ortley,  S.  Dak.,  to 
Watertown. 

Texas. 

The  Southwestern  Steel  Corp.,  of  which  Ed- 
ward F.  Goltra,  St.  Louis,  Mo.,  is  President, 
is  considering  the  construction  of  a  terminal 
railway  system  at  the  site  of  its  proposed  steel 
works  and  industrial  city  to  be  located  eight 
miles  below  Harrisburg  on  the  Houston  ship 
channel.  The  company  is  also  considering 
building  its  own  line  to  Houston. 

The  St  Louis,  Brownsville  &  Mexico  Ry.. 
H.  Hall.  Resident  Engineer.  Houston,  Tex.,  is 
to  expend  about  $2.50.000  in  the  next  four 
months  for  improvements.  There  will  include 
additional  side  tracks. 

Prospects  are  reported  good  for  the  early 
construction  of  the  Rock  Island,  Texas,  Far- 
well  &  Southern  R.  R.  This  company  was 
chartered  last  year,  and  proposes  a  line  about 
190  miles  long  from  Farwell,  county  seat  of 
Farmer  County,  on  the  New  Mexico  line, 
southeast  either  to  Midland,  in  Midland  Coun- 
ty, or  to  Big  Springs,  in  Howard  County.  J. 
J.  Fry,  Michigan  City,  Ind..  is  President. 

The  City  Council  of  Corpus  Christi,  Tex., 
has  passed  an  ordinance  granting  a  franchise 
to  the  Corpus  Christi  Traction  Co.  for  a  new 
car  line  in  the  city.  The  line  will  be  about 
10  miles  long  and  will  penetrate  the  suburban 
residential  section  of  the  city. 

Directors  of  the  San  Benito  &  Rio  Grande 


Valley  R  R.,  S.  A.  Robertson,  President,  San 
Benito,  Tex.,  have  called  a  stockholders  meet- 
ing for  Oct.  2  to  authoriK  the  issuance  ot 
bonds  to  the  amount  of  $10,000,000.  The  pro- 
posed loan  is  for  the  purpose  of  extending  the 
railroad  along  the  gulf  coast  territory  and  to 
purchase  new  equipment  for  the  !'"<:• 

The  Bryan  &  College  Interurban  Ry.  Co., 
Bryan,  Tex.,  is  considering  extending  its  line 
through  Bryan  and  out  to  Allen  Academy, 
villa   Maria   llrsuline  convent. 

The  Kansas  Citv.  Mexico  &  Orient  Ry.,_W. 
W     Colpitts,    Chief    Engineer,    Kansas    City, 
Mo.,  has  taken  bids  for  the  grading   for  the 
completion  of  its  extension  to  Alpine,  Tex. 
Utah. 

The  Denver  &  Rio  Grande  R.  R.,  J.  G.  Gwyn, 
Chief  Engineer,  Denver,  Colo.,  is  reported  to 
be  planning  to  start  construction  work  in  the 
near  future  on  a  branch  line  up  Little  Cotton- 
wood Canyon  to  the  Alta  mining  camp.  It  is 
expected  that  the  branch  will  carry  ores  and 
will  also  convev  granite  to  Salt  Lake  City. 

The  Provo  &  Eastern  Utah  R.  R.  Co.,  in- 
corporated on  July  30  with  a  capital  stock  of 
$10,000,000,  proposes  to  build  a  line  from 
Springville  to  Jensen.  Utah,  and  ultimately  to 
Steamboat  Springs,  Colo.  It  is  thought  here 
in  Denver  that  this  new  company  has  been 
formed  by  representatives  of  Newman  Erb 
for  the  purpose  of  completing  the  Denver. 
Northwestern  &  Pacific  Ry.  to  Salt  Lake 
City.  The  Erb  interests  have  made  a  propo- 
sition for  the  purchase  of  the  D.,  N.  &  P.,  and 
the  incorporation  of  the  new  company  is  taken 
as  an  indication  that  the  deal  has  been  closed. 

Vermont. 

The  General  Gas  &  Electric  Co.,  controlling 
the  Rutland  Railway,  Light  &  Power  Co.  of 
Rutland,  Vt.,  is  to  expend  about  $500,000 
within  eight  months  in  extending  street  rail- 
way and  power  transmission  lines  through 
the  quarrying  districts  and  in  further  develop- 
ing the  public  utilities  properties  in  Rutland 
and  vicinity.  One  of  the  first  improvements 
will  be  the  extension  of  the  Rutland-Fair- 
haven  trolley  line  to  Granville,  N.  Y.  The 
General  Gas-Electric  Co.  is  controlled  bv 
W.  S.  Barstow  &  Co.,  New  York  City.  G.  T. 
Rogers,  Binghamton.  N.  Y.,  is  President  of 
the  Rutland  Railway.  Light  &  Power  Co. 

Washington. 

The  Spokane  &  British  Columbia  Ry.,  W.  T. 
Beck,  President,  Republic,  Wash.,  has  surveys 
under  way  for  its  proposed  extension  from 
Republic  to  Spokane. 

Wisconsin. 

The  Northern  Pacific  Ry.  is  reported  to  be 
considering  building  a  line  north  from  Lenawee 


to  Herbster  and  Bark  Bay.  The  line  would 
be  a  spur  running  almost  directly  north  from 
Lenawee  on  the  Iron  River-Washburn  branch. 
The  Superior  Interurban  Traction  Co.  has 
been  incorporated  to  build  the  proposed  car 
line,  mentioned  in  our  last  issue,  from  South 
Superior  to  the  steel  plant.  As  proposed  the 
route  will  be  on  the  graded  county  road  from 
South  Superior  to  the  lower  dock  of  the  steel 
plant  bridge,  Wisconsin  end.  The  line  would 
be  between  4%  and  .5  miles  in  length  and 
would  cost  between  $10,000  and  $12,000  a  mile. 
H.  E.  Voight,  Duluth,  Minn.,  and  T.  H.  Fair- 
fax, Superior,  Wis.,  are  interested. 

Canada. 

^Bids  are  now  being  asked  for  the  grading, 
clearing,  bridges,  trestles,  masonry,  etc.,  of 
Division  D  of  the  Canadian  Northern  Ry. 
line  on  Vancouver  Island.  This  division  cov- 
ers 40  miles  of  line.  Bids  for  this  work  will 
be  received  until  noon,  Aug.  10.  by  Mackenzie, 
Mann  &  Co.,  Ltd.,  Metropolitan  Bldg.,  Van- 
couver, B.  C. 

The  Canadian  Northern  Ry.  has  granted 
trackage  rights  from  Emerson,  Man.,  on  the 
international  boundary  line,  to  Winnipeg,  68 
miles,  to  a  new  company  formed  .  in  the  in- 
terest of  the  Great  Northern  and  the  Northern 
Pacific  roads.  The  new  corporation  is  known 
as  the  Midland  Railway  of  Manitoba.  The 
agreement  is  for  twenty  years  with  a  pro- 
vision for  extending  it  to  a  total  of  999  years. 

Interests  identified  with  a  syndicate  con- 
trolling 47  claims  in  the  Groundhog  Basin  coal 
fields  at  the  head  of  Skeena  River,  British 
Columbia,  have  filed  a  route  map  with  the 
Minister  of  Railways  at  Ottawa,  Ont.,  for  a 
railroad  from  the  coal  fields  to  tidewater  on 
Portland  Canal,  north  of  Port  Simpson.  At 
the  last  session  of  the  Dominion  Parliament 
the  company  was  voted  a  subsidy  of  $6,400 
per  mile.  Sir  Donald  Mann,  Toronto,  Ont., 
vice-president  of  the  Canadian  Northern  Ry., 
has  acquired  options  on  coal  lands  in  the  same 
basin,  and  has  filed  a  route  up  to  Victoria  for 
a  proposed  railway  from  the  coal  fields  to 
Stewart  on  Portland  Canal.  Both  proposed 
termini  are  north  of  the  Prince  Rupert  ter- 
minus of  the  Grand  Trunk-Pacific. 

The  Kettle  Valley  Ry.,  A.  McCulloch,  Chief 
Engineer,  Penticton,  B.  C,  is  reported  to  have 
awarded  a  contract  for  the  construction  of  a 
12-mile  section  from  Coldwatcr  junction  west- 
ward to  the  summit  of  the  Hope  mountains. 
Clearing  of  right  of  way  for  this  section  was 
started  six  weeks  ago.  The  Kettle  Valley  has 
a  survey  party  now  in  the  field  revising  the 
location  of  a  12-mile  section  from  the  sum- 
mit westward  down  the  Coquahalla  river  and 
this  work  will  also  be  let  as  soon  as  the  engi- 
neers report. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

•J»Bids  will  be  received  until  11  a.  m.,  .\ug. 
22,  by  the  Commissioners  of  Walker  County, 
Jasper,  Ala.,  for  grading  and  draininfr  part  of 
Jonesboro  Road,  beginning  at  Frogague 
Creek;  atiout  $8,iVin  is  t..  be  expended.  W.  S. 
Keller,  State  Highway  Engineer,  Montgom- 
ery, -Ma. 

4*Bids  will  be  received  until  noon,  .Aug  28. 
by  the  Commissioners  of  Talladega  County,  at 
the  Court  House,  Talladega,  .Ma.,  for  grad- 
ing, draining  and  surfacing  with  gravel  part 
of  the  Talladega  and  Mardisvillc  Road.  About 
$8,n(»0  is  to  be  expended,  W.  S.  Keller,  State 
Engineer,    Montgomen.-,   .-\la. 

A  proposition  has  been  submitted  to  the 
Madison  County  Commissioners  at  HuiUsville. 
Ala.,  to  construct  the  next  model  state  high- 
way from  Huntsville  to  the  Tennessee  river, 
a  distance  of  about  10  nulcs. 

The  City  Commissioners  of  Mobile.  .Ala., 
have  been  petitioned  to   joi-ir.icr.ce  tVic  n.iv'iig 


of  Dauphin  St.,  between  Reed   Ave.  and  the 
city  limits,  with  Dolarway. 

Arkansas. 

Property  owners  on  Main  St.,  city  of  Lit- 
tle Rock,  Ark.,  have  perfected  an  improve- 
ment district  for  the  paving  of  that  street 
wfith  creosoted  blocks,  tarvia  or  vitrified  brick. 
TItc  City  Council  has  declared  in  favor  of  the 
improvements. 

The  City  Council  of  Paragould,  Ark.,  has 
passed  the  initiatory  ordinance  creating  a 
paving  district  for  the  purpose  of  issuing 
bonds  to  pave  the  principal  streets  of  the 
city.  The  total  cost  of  the  improvement  will 
be  about  $100,000. 

California. 

•J"P>ids  will  be  received  until  2  p.  m..  Aug. 
26,  by  the  California  Highway  Commission, 
W.  R.  Ellis,  Secretary,  Sacramento,  Cal.,  for 
the  construction  of  approximately  .jt3  miles 
of  statxi  highway,  to  be  constructed'  on  a  Port- 


•l- -.nr.-cstes  -A-ork  now  open  for  bids.    ®inditates  a  contract 


land  cement  concrete  base,  and  with  a  bitu- 
minized  wearing  surface.  Work  is  divided 
among  the  counties  as  follows :  Stanislaus. 
County,  11  miles;  Merced  County,  10  miles; 
Fresno  County,  W2  miles;  Madera  County,. 
7  miles;  San  Diego  County,  8.4  miles;  Ma- 
dera  County,  10  miles. 

®The  City  Council  of  Marysville,  Cal.,  has 
fet  a  contract  to  Clark  &  Henery  for  the  pav- 
ing of  the  intersections  along  the  line  of  E. 
St..  from  1st  to  8th  Sts. 

J.  W.  Martin  of  Porterville.  Cal.,  chairman 
of  the  committee  appointed  by  the  good  roads. 
enthusiasts  to  prepare  a  reo'ort  on  the  pro- 
posed system  of  good  roads,  for  which  it  is 
planned  to  issue  $2,000,000  in  bonds,  i^cently- 
visited  Stockton  to  confer  with  those  who- 
were  in  charge  of  county  road  work  recently 
completed  in  that  district. 

Glenn  County  Engineer,  L.  C.  Stiles,  Wil- 
low, Cal.,  has  submitted  sv.rvevs  and  specifi- 
cations to  the  Board  of  SuDcrvisors  for  coun- 
ty road  work  to  the  amour't  of  $50,000. 

let  recently. 
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Connecticut. 

The  State  Highway  Department  of  Con- 
necticut, Room  27,  State  Capitol,  Hartford, 
has  not  as  yet  warded  the  contract  for  con- 
structing about  6,415  hn.  ft.  of  macadam  road 
under  the  formula  of  the  Highway  Depart- 
ment. Bids  were  opened  July  18.  James  H. 
MacDonald   is   Commissioner. 

Florida. 

The  citizens  in  tlie  Sanford,  Fla..  section 
of  Orange  County,  at  a  recent  election,  voted 
the  issuance  of  bonds  to  the  amount  of  $200,- 
000  for  the  purpose  of  building  22  miles  of 
brick  road  in  that  section.  Orlando,  Fla.,  is 
the  county  seat  of  Orange  County. 

Following  bids  were  received  by  the  Duval 
County  Commissioners,  Jacksonville.  Fla.,  for 
completing  the  road  from  Duval  Station  to 
the  Nassau  river,  a  distance  of  4%  miles :  H 
Lowe,  $38 ;  J.  J.  Whitaker,  $39 ;  Sam  Spencer, 
$35;  G.  I.  Tison,  $.34;  Rollins  &  Harney,  $.32; 
A.  F.  Henderson.  $33.50.  These  bids  are  per 
acre  for  grubbing.  Bids  for  grading  the  same 
road  per  cu.  yd.  were  as  follows:  J.  J.  Whit- 
aker, $0.28;  G.  I.  Tison,  $0.19y2;  A.  L.  Hen- 
derson, $0.18y2;  H.  Lowe,  $0.18;  Sam  Spen- 
cer, $0.20,  and  Rollins  &  Harney,  $0.24. 

Consulting  Engineers  Christian,  Cook  & 
Lannan  of  Americus,  Ga.,  have  been  awarded 
the  contracts  by  the  Jackson  County  Commis- 
sioners, Marianna.  Fla.,  for  the  preparation 
of  plans  and  specifications  for  the  construc- 
tion of  30  miles  of  highway  out  of  Marianna. 
The  material  will  be  sand  clay. 

Idaho. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
14,  by  Council  of  Boise.  Idaho,  C.  C.  Steven- 
son, City  Engineer,  for  paving  in  Local  Im- 
provement District  No.  18,  the  work  includ- 
ing 600  cu.  yds.  excavation,  3.891  sq.  yds.  6  in. 
1-3-5,  1-course  plain  concrete  pavement,  1,782 
sq.  yds.  oil  macadam  and  1,120  Hn.  ft.  curb. 

Illinois. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvetments,  Chicago,  111.,  Edward 
J.  Glackin,  Secretary,  until  11  a.  m.,  Aug.  14, 
for  furnishing  the  labor,  materials,  etc.,  nec- 
essary to  construct  pavements  in  the  follow- 
ing streets:  Avenue  J.  6.410  lin.  ft.  concrete 
combiu'ed  curb  and  gutter,  10,700  sq.  yds.  as- 
phalt 20,600  cu.  yds.  earth  filling ;  Bryan 
Ave.,  3,350  lin.  ft.  concrete  combined  curb 
and  glitter,  9in.  x  10  in.;  550  .sq.  yds.  asphaltic 
macadam ;  Elm  St.,  400  lin.  ft.  concrete  com- 
bined curb  and  gutter.  1,970  lin.  ft.  concrete 
gutter,  2,2.50  lin.  ft.  curb  wall,  2,900  sq.  yds. 
asphalt;  Elm  St.,  310  lin.  ft.  concrete  curb 
and  gutter.  420  lin.  ft.  concrete  gutter,  420 
lin.  ft.  curb  wall  repair,  92u  sq.  yds  asphalt ; 
40th  Ave.,  5,2.50  lin.  ft.  granite  concrete  curb- 
ing, 9,350  sq.  yds.  brick ;  43d  Ct.,  2,600  lin..  ft. 
concrete  combined  curb  and  gutter.  4,.350  sq. 
yds.  asphalt ;  Graceland  Ave..  1,800  lin.  ft. 
sandstone  curbing,  3,500  sq.  yds.  brick ;  Ken- 
more  Ave.,  5,400  lin.  ft.  concrete  combined 
curb  and  gutter,  9,000  sq.  yds.  asphaltic  ma- 
cadam ;  La  Fayette  Ave.,  260  lin.  ft.  concrete 
combined  curb  and  gutter,  400  sq.  yds.  brick ; 
Leo  St..  1,000  lin.  ft.  concrete  combined  curb 
and  gutter,  1,750  sq.  yds.  brick;  Morgan  St., 
2,400  lin.  ft.  sandstone  curbing,  3,810  sq.  yds. 
granite  block ;  98th  St.,  2,840  lin.  ft.  sandstone 
curbing,  4,840  sq.  yds.  granite  top  macadam ; 
E.  64th  St.,  2,000 'lin.  ft.  concrete  combined 
curb  and  gutter,  2,540  sq.  yds.  brick  pave- 
ment ;  Schubert  Ave.,  3,1.50  lin.  ft.  concrete 
combined  curb  and  gutter  (5  in.  x  18  in.), 
4,700  sq.  yds.  asphaU;  Hancock  St.  system, 
7,200  lin.  ft.  concrete  combined  curb  and  gut- 
ter, 2.500  cu.  yds.  rock  cutting,  11,100  sq.  yds. 
asphalt.  The  work  includes  grading,  6  in. 
Portland  cement  concrete  foundation,  sewer 
manhole  and  catch  basin  conctruction  and  ad- 
justment, etc.  Cash  or  certified  check  for 
10%  of  total  bid  must  accompany  proposal. 
John  B.  Hayes  is  Chief  Clerk  of  Paving  Di- 
vision. 

^•Bids  will  be  received  by  the  Board  of  Lo- 
cal   Improvements,    Chicago,    111.,    Edward     J.  _ 
Glackin,    Secretary,   until    11    a.    m.,    .A.ug.    13, 
for  furnishing  the  material,  labor,  etc.,  neces- 


sary to  construct  Portland  cement  concrete 
sidewalk  in  the  following  streets:  Columbia 
Ave.,  2,000  sq.  ft.,  fill  1  ft. ;  N.  Central  Ave., 
300  sq.  ft.,  1  ft.;  Cottage  Grove  .'\ve.,  2,000 
sq.  ft.,  1  ft. ;  Drexel  Ave,,  1,200  sq.  ft. ;  Ewing 
St.,  350  sq.  ft.,  1  ft. ;  N.  48th  Ave.,  800  sq.  ft., 
3  ft. ;  Fifth  Ave.,  4,000  sq.  ft.,  fill  8  ft. ;  E.  In- 
diana St.,  3,000  sq.  ft.,  1  ft. ;  Meridian  St.,  2,000 
sq.  ft.,  fill  7  ft. ;  North  Shore  Ave.,  1,800  sq. 
ft.,  1  ft. ;  Milwaukee  .A.ve.,  l.jO  sq.  ft.,  1  ft  ; 
W.  93d  St.,  2,000  sq.  ft.,  1  ft.  fill;  N.  Oaklev 
Ave.,  600  sq.  ft.;  W.  Ontario  St.,  350  sq.  ft', 
10  ft.  fill.,  25  lin.  ft.  retaining  wall;  S.  State 
St.,  5,000  sq.  ft.,  1  ft.;  S.  State  St.,  4,000 
sq.  ft.,  1  ft.;  S.  Wabash  Ave.,  2,000  sq.  ft.  1 
ft.;  N.  Western  Ave.,  900  sq.  ft.  ;■  Yale  St., 
300  sq.  ft.,  1  ft. ;  Belmont  Ave.  system,  1,500 
sq.  ft.,  1  ft. ;  W.  57th  St.  system,  'l,500  sq.  ft., 
1  ft.;  Le  Moyne  St.  system  (1),  2,500  sq.  ft., 
1  ft. ;  Le  Moyne  system,  1,500  sq.  ft.,  1  ft  • 
W.  67th  St.  system  (2),  4,000  sq.  ft,  1  ft  ■ 
W.  .50th  St.  system,  3,000  sq.  ft.,  1   ft. 

4*Bids  will  be  received  by  L.  E.  McGann, 
Coumiissioner  of  Public  Works,  Chicago,  111., 
until  11a.  m.,  Aug.  14,  for  furnishing  approxi- 
mately 25,000  gals,  of  paving  pitch  and  deliv- 
ering same  in  tar  wagons  having  a  capacity  of 
500  gals. 

OHenry  Rees  of  Quincy,  111.,  has  been 
awarded  the  contract  for  paving  the  streets 
around  Washington  park  with  creosote  blocks 
by  the  Board  of  Local  Improvements  of  Quin- 
cy. The  contract  price  is  $24,417.  C.  Law- 
rence Wells  is  Supt.  of  Streets.  Webb  P. 
Bnshnell  is  City  Engineer. 

®McCugo  &  Bullock  of  Waukegan,  111.,  have 
been  awarded  the  contract  by  the  Village 
Board  of  Winnetka,  III,  for  the  construction 
of  three  miles  of  paving  at  $20,000. 

®The  Boyce  Construction  Co.  of  Chicago, 
111.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  Waukegan, 
111.,  for  the  paving  of  Steele  Ct.,  Cory  Ave., 
Fairview  PI.  and  Sherman  PI. 

©Canterbury  Bros,  have  been  awarded  the 
contract  by  the  Board  of  Local  Improvements 
of  Peoria,  111.,  for  the  paving  of  Columbia 
Terrace,  along  the  section  formerly  known 
as  Chambers  Ave.,  from  University  to  Eliza- 
beth St.,  at  $19,555.  Other  bidders  'were  :  Mc- 
Elwee  &  Bushell,  $23,528 ;  D.  A.  Meyers,  $22,- 
135,  and  A.  D.  Thompson,  $21,994.  D.  A. 
Meyers  secured  the  contract  for  the  paving 
of  Stanley  St.,  from  Adams  St.  to  Krause 
Ave.,  at  $5,664.  McElwee  &  Bushell  bid  $6,170 
on  the  work. 

®The  Board  of  Local  Improvements  of  Nor- 
mal, 111.,  has  let  the  contract  for  the  Normal 
Ave.  and  Gregorv  Ave.  pavement  to  Roy  L. 
Williams  at  $10,320. 

®The  Monticello  Township  Highway  Com- 
missioners, Monticello,  111.,  have  let  the  con- 
tract for  the  construction  of  the  proposed  brick 
road  from  the  city  limits  to  the  Monticello 
cemetery  to  W.  F.  &  Jas.  P.  Lodge  of  that 
city  at  $15,.375.  G.  C.  Favelo  of  Champaign, 
111.,  bid  $16,274. 

®The  Board  of  Local  Improvements  of 
.A-urora,  111.,  has  let  the  contract  for  paving 
South  Broadway  with  brick  from  Benton  St. 
to  the  Elgin,  Joliet  &  Eastern  Railroad  tracks, 
to  J.  E.  Salfisberg  &  Co.,  of  .Vurora,  111.,  at 
$28,518. 

®Henry  J.  Rees  has  been  awarded  the 
contract  by  the  city  of  Quincy,  111.,  Web  P. 
Bushnell,  City  Engineer,  for  the  construction 
of  9,171  sq.  yds.  of  creosoted  wood  block  pav- 
ing, at  $2:1592.  The  pavement  will  extend  for 
a  distance  of  4  blocks  on  portions  of  the  fol- 
lowing streets:  Maine  St.,  Hampshire,  Fourth, 
Fifth  and  four  intersections.  Bids  were  open- 
ed July  23. 

Bids  will  be  received  until  11:30  a.  m., 
Aug.  14,  by  City  of  Molinc.  111.,  for  paving 
portions  of  two  streets.  Bids  for  the  work 
must  be  accompanied  by  a  certified  check  for 
10  per  cent,  the  amouni  bid  payable  to  M.  R. 
Carlson,  President  of  the  Board.  The  follow- 
ing quantities  will  be  required  for  paving  7th 
St.  from  12th  to  UHh  Aves. :  15,000  sq.  yds. 
brick  block,  15,000  sq.  yds.  1%  in.  sand  cush- 
ion, 15,000  sq.  yds.  asphalt  filler,  15,000  sq,  yds. 
1-3-6  concrete  foundation.   15.000  sq.  yds.  ex- 


cavation, average  10  in.,  333  sq.  yds.  6  in.  lime- 
stone macadam  pavement,  10,000  lin.  ft.  1-1-2 
granite  concrete  curbing  7  in.  x  20  in.,  404  lin. 
ft.  galvanized  corner  bar  for  curb  corners, 
996  lin.  ft.  10  in.  sewer  pipe  5  ft.  deep,  920  lin. 
ft.  12  in.  sewer  pipe  4  ft.  deep.  103  lin.  ft.  15 
in.  sewer  pipe  4  ft.  deep,  1,243  lin.  ft.  18  in. 
sewer  pipe  6  ft.  deep,  222  lin.  ft.  12  in.  and  15 
in.  sewer  pipe  to  be  relaid  at  a  depth  of  4  ft., 
21  brick  catch  basins  and  grates  of  city  pat- 
tern. Estimated  cost  $;:!8,292.  Quantities  for 
13th  St.,  7th  to  12th  Ave.,  are:  795  sq.  yds. 
brick  block  pavement,  1,480  sq.  yds.  hillside 
brick,  2,276  sq.  yds.  1V4  in.  sand  cushion,  2,27a 
sq.  yds.  1-3-6  4  in.  concrete  foundation,  1,090 
sq.  yds.  grout  filler,  1,185  sq.  yds.  sand  filler, 
1,964  lin.  ft.  1-3-6  concrete  header  4  in.  x  9% 
in.  with  top  face  finished  with  Vz  in.  cement 
mortar,  2,275  sq.  yds,  excavation  average  14 
in.  Estimated  cost  $4,324.98.  Lyle  Payton  is 
the  City  Engineer. 

The  Village  Council  of  Winnetka,  111.,  re- 
jected all  bids  received  July  23  for  the  paving 
of  Cedar  and  Spruce  Sts.,  because  they  were 
considered  too  high.  The  work  includes  the 
following  approximate  quantities:  6,200  sq. 
yds.  of  paving  with  6  in.  concrete  base  and 
2  in.  asphalt  top,  6,140  ft.  of  concrete  curb 
and  gutter,  3,700  cu.  yds.  of  excavation,  2,620 
ft.  of  4  in.  drain,  1,930  ft.  of  6  in.  drain.  16 
catch  basms.  The  work  will  be  re-advertised 
soon.  Windes  &  Marsh,  Engineers,  598  Birch 
St.,  Winnetka,  111.,  or  112  N.  La  Salle  St., 
Chicago,  111. 

Following  are  the  lowest  bids  submitted  to 
the   Board   of   Local   Improvements,    Chicago, 
111.,    Edward   J.    Glackin,    Secretary,   for   con- 
structing pavements,  as  opened  Julv  30:  Ave- 
nue M,  1.930  lin.  ft.  sandstone  curbj  7  in.  x  18 
in.,  $0.75;   4.200  sq.  yds.    asphaltic    macadam, 
8    in.    slag,   2y2    in.    top,   $1.15;    total.    $8,072; 
Ilhnois   Improvement    and    Ballast    Co.,    Com- 
mercial Nat.  Bank  Bldg.     Delaware  PI.,  2,850 
lin.    ft.    concrete    combined    curb    and   gutter, 
$0.59;    5,650    sq.    yds.    asphalt,     $1.84;     total, 
$15,193;    the    .'American    Asphalt    Paving    Co, 
133  W.  Washington   St.    88th   St.,  630   lin.  ft. 
concrete    combined    curb    and     gutter,     $0  60 ; 
1,580    sq.    yds.    asphalt,   $1.82;      total,     $;i:353; 
.American  .\sphalt  Paving  Co.  Edgewater  Ter- 
race,   1,950   lin.    ft.    sandstone    curbing,   $0.75; 
2,570    sq,    yds.    granite     asphaltic     macadam, 
$1,275;    total,   $5,517;    Wm.    Kissack,    133    W. 
Washington  St.     Erie  A\-e.,  4,280  lin.  ft.  sand- 
stone curbing,  $0.70;   11,680  sq.  yds.  asphaltic 
macadam,  $1.21;  total,  $18,687;   Calumet  Coal 
&  Teaming  Co.,  2926  E.  95th  St.     Fulton  St., 
2,800  lin.  ft.  concrete  combined  curb  and  gut- 
ter, $0.54;  4,900  sq.  yds.  asphalt,  $1.75;  total, 
$10,723;   American   .Asphalt    Paving   Co.    56th 
St.,    1,420   lin,    ft.    concrete   curb,   $0.14;    1,260 
sq.  yds.  brick,  $2,1,95;  total,  $2,964;  Geo.  Calla- 
han Coal  Co.,  79th  St.  and  Halstod  St.  Grand 
-Ave.,   9,.500   lin.    ft.   sandstone  curbing,  ■  $0  72  • 
12,800    sq.    yds.   brick,   $1.97;       total,   $.36,317: 
-■\merican    .Asphalt    Paving   Co.      Irving    Park 
Boul.,   2,400   lin.   ft.   sandstone  curbing,  $0.78; 
5,550    sq.    yd.s.    creosote    wood    blocks,    $3.09; 
total,   $21,606;   Citizens   Construction   Co.,   135 
W.  Washington  St.    Jefferson  .Ave.,  1,310  lin. 
ft.  concrete  combined  curb  and  gutter,  $0  56- 
2,030    sq.   yds.    asphalt,   $1.78;     total.     $5,015; 
American   -Asphalt    Paving   Co.      ^lorgan    St., 
1.270  lin^  ft.  concrete  combined  curb  and  gut- 
ter, $0.57;  1,910  sq.  yds.  granite  top  macadam, 
8  in.  slag.  4  in.  top,  $1.17;  total,  $3,363,;  Geo. 
Callahan    Co.     96th    St.,    1.320    lin.    ft.    sand- 
stone curbing,  7  in.   x  18  in.,  $0.75 ;  2,190  sq. 
yds.   granite    top    macadam.    8    in.    slag.   4    in. 
top,   $1.02;    Illinois    Improvement   and"  Ballast 
Co.;  total,  $4,170.     O'Brien  .A\-e.,  1,;«0  lin.  ft,, 
7  in.  X  18  in.  sandstone  curbing;  2,400  sq.  yds! 
granite  macadam,  8  in.  slag,  4  in.  top,  $ril  • 
total,  $4,302;  Wm.   Kissack.     Perry  St.,  6,200 
lin.  ft.  sandstone  curbing,  7  in.  x  IS  in.,  $0.69 ; 
10,700  sq.  vds.  asphaltic  macadam,  $1.08;  total' 
$18,222:  John  A.   McGarry.   189  W.   Madison 
St.     67th  St.,  3,820  lin.  ft.  concrete  combined 
curb   and   gutter.   $0.58;   5,930   sq.   yds.    brick 
$2.04;  total.  $15,736;  Calumet   Coal  &  Team- 
ing Co.    Wood  St.,  5,340  lin.  ft.  concrete  com- 
bined curb  and  gutter;  8.300  sq.  vds.  asphalt 
$1.75;   total.  $20,083;  American  .Asphalt  Pav- 


4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Ing  Co..  Syracuse  Ave.  system,  lo,300  lin.  ft. 
j;rav<!l  concrete  combined  curb  and  gutter, 
§0  47-  21.400  sq.  yds.  asphaltic  concrete,  $l.dd; 
total  $40,595;  the  Standard  Paving  Co.,  9  La 
Salic  St.  .\lley  Wolfram  St.  Seminary  Ave. 
etc  1420  lin.  ft.  concrete  curbmg.  ?0.2U;  l.l^U 
sq.'  vds.  brick.  $2.19:  total,  $2971  ;Wm 
Kis/ack.  .\lley  South  Park  Ave  32d  St , 
1  300  lin  ft.  concrete  curbmg,  ?0.".iU ;  l,loU 
sq.  vds.  brick,  $2.59;  total,  $;V239 ;  Jas.  A. 
Sacklcv  Co.,  133  W.  Washington  St.  Alley 
Bowen  Ave.,  Vincenncs  .\ve..  etc.,  1,840  lin. 
ft  concrete  curbing.  $0.20;  1.400  sq.  yds.  brick, 
$2  70:  total,  $4,338;  Jas.  A.  Sackley  &  Co. 
Alley  Randolph  St..  May  St..  etc..  1,200  lin.  ft. 
concrete  curbing,  $0.20:  1,000  sq.  yds.  brick 
$•'.59-  total.  $2,830;  Jas.  A.  Sackley  &  Co.  All 
work  includes  ti  in.  Portland  cement  concrete 
foundation,  granite  concrete  combined  curb 
and  gutter,  sidewalk  construction  and  repair. 
sewer  manhole  and  catch  basin  construction 
and  adjustment  unless  otherwise  specified. 

The  Citv  Council  of  Taylorville.  111.,  has 
passed  the  paving  ordinances  providing  for 
25  blocks  of  pavement  at  a  cost  of  $40,000. 

The  Board  of  Local  Improvements  of  Ar- 
eola 111.,  has  sent  out  notices  to  the  property 
owners  on  Pine  St.  and  Adams  St.  with  an 
estimate  of  the  cost  of  putting  in  the  proposed 
paving  on  those  streets.  The  Pine  St.  pav- 
ing is  estimated  to  cost  $10.73.5.  Ihe  West 
Main  St.  paving  will  cost  about  $6,948. 

The  Citv  Council  of  Rock  Island,  111.,  has 
adopted  ordinances  providing  for  the  paving 
with  brick  of  38th  St.,  from  7th  Ave.  to  18th 
Ave.  The  ordinance  calls  for  the  paving  of  a 
30-ft.  highway  at  an  estimated  cost  of  $641,500. 
Wallace  Trei'chler  is  City  Engineer. 

The  Citv  Council  of  East  St.  Louis,  111.,  has 
passed  ordinances  authorizing  the  improve- 
ment of  Baker  Ave.,  from  10th  to  14th  Sts., 
at  a  cost  of  $27,519,  and  Tudor  Ave.,  from 
10th  to  14th.  at  an  estimated  cost  of  $31,196. 
Both  ;mpro\iements  include  grading,  paving 
and  installation  of  sewers. 

Indiana. 

^•Bids  will  be  received  until  10  a.  m.,  .\ug. 
12,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  31st  St.,  south 
side,  from  east  sidewalk  Park  Ave.  to  west 
property  line  of  first  alley  east  of  Park  Ave. 
by  grading  and  paving  the  sidewalks. 
'^Bids  will  be  received  until  11  a.  m.,  .A.ug. 
12.  by  Board  of  Benton  and  Newton  Counties' 
Commissioners,  Fowler,  Ind.,  for  the  construc- 
tion of  a  stone  road  on  line  between  said  coun- 
ties. Lemuel  Shipman  is  Benton  County  Audi- 
tor. 

The  Board  of  Public  Works  of  Muncic. 
Ind..  has  filed  a  petition  with  the  City  Coun- 
cil for  a  new  street  to  be  60  ft.  in  width  and 
extending  east  and  west,  immediately  north  of 
the  L.  E.  &  W.  right  of  way,  from  the  inter- 
section of  Powers  and  Council  Sts.  to  Libertv 
St. 

®Geo.  M.  Sewell  of  Laketon,  Ind.,  has  been 
awarded  the  contract  for  the  construction  of 
the  Wabash-Huntington  county  line  at  $8,125. 
®The  Clinton  County  Commissioners, 
Frankfort,  Ind.,  Chas.  F.  Cromwell,  Auditor, 
on  July  6  awarded  the  following  contracts  for 
gravel  road  work  in  Center,  Perry,  Ross, 
Michigan,  Warren,  Owen,  Johnson  and  Forest 
Townships :  W.  D.  Kellcy,  Frankfort,  one 
road:  Kelley  Bros.,  Frankfort,  three  roads; 
L.  W.  Seaman,  Frankfort,  two  roads,  and 
Necsc  &  Co..  Frankfort,  five  roads. 

®John  Murphy  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Frank- 
lin. Ind.,  for  completing  the  A.  E.  Long  road, 
at  $4.08.*.  Bids  were  opened  July  27  by  H.  L. 
Knox.  .Auditor.  The  Commissioners  will  let 
contracts  for  three  other  roads  at  the  August 
term  of  court. 

®Geo.  M.  Sewell  of  I^kcton.  Ind.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Wabash,  Ind.,  D.  Showalter,  Auditor, 
for  the  construction  of  a  gravel  road  on  the 
line  betwe<cn  Wabash  and  Huntington  counties, 
at  $8,125.     Bids  were  opened  July  25. 

9].  W.  F.  Tliomas  has  been  awarded  the 
contract  by  the  Board  of  Commissioners  of 
Carroll   and   Tippecanoe   Counties,   at   Delphi. 


Ind.,  for  the  construction  of  a  gravel  road,  at 
$6,185.    Bids  were  opened  July  25. 

The  Commissioners  of  Marion  and  Hen- 
dricks Counties,  at  Indianapolis,  Ind.,  reject- 
ed all  bids  received  July  22  for  the  construc- 
tion of  a  stone  road  on  the  boundary  line  be- 
tw"een  said  counties.  The  engineer  has  beeii 
instructed  to  prepare  new  estimates.  W.  f. 
Patten,  Auditor  of  Marion  County. 

®Warren  H.  Robbins  of  Arlington,  Ind., 
has  been  awarded  the  contract  by  the  Rush 
County  Commissioners,  Rushville,  Ind.,  for 
constructing  tliree  miles  of  gravel  road  on 
line  between  Riplev  and  Posey  Townships,  at 
$10,090.  Bids  were  opened  July  27  by  Jesse 
M.  Stonei  Auditor. 

Iowa. 
®The  Citv  Council  of  Fairfield,  la.,  has  let 
a  contract  to  Spalding  &  Kearns  of  that  city 
for  constructing  1%  blocks  of  creosoted  wood 
blocks  on  N.  Main  St.  on  the  west  side  of  the 
new  C,  B.  &  Q.  passenger  station,  including 
1,720  sq.  vds.  at  $2.42  a  sq.  yd.  J.  C.  Blunk 
of  Ottumwa,  la.,  secured  the  contract  for  one- 
fourth  of  a  mile  of  brick,  with  asphalt  filler. 
on  N.  4th  St.,  from  Stone  to  city  limits,  at 
$1.95  a  sq.  yd.  The  work  includes  1,490  sq. 
yds. 

®The  Bryant  Asphalt  &  Paving  Co.  of  Des 
Moines,  la.,  has  been  awarded  the  contract  by 
the  Council  of  Charles  City.  la.,  for  the  pav- 
ing of  Wisconsin  St.  at  $1.70  a  sq.  yd.  The 
Des  Moines  Asphalt  &  Paving  Co.  bid  $1.74 
on  the  work. 

®The  City  Council  of  Glenwood,  la.,  has 
let  the  contract  for  the  repaying  of  Vine  St.. 
from  the  public  square  to  the  Burlington  sta- 
tion, to  Dunagan  &  Hamlinton  of  Shenandoah, 
la.,  at  $1.30  a  sq.  yd.  for  brick,  $0..57  per  run- 
ning ft.,  for  curb  and  gutter,  $0.30  per  cu.  yd. 
for  extra  grading  and  $6.75  per  cu.  yd,,  for 
extra  concrete  work.  The  total  cost  will  be 
about  $11,000. 

®Elzy  &  Carlson  of  Marshalltown,  la.,  have 
been  awarded  the  contract  by  that  city,  L. 
Derby,  City  Clerk,  for  the  construction  of 
9,000' sq.  yds.  of  concrete  paving,  at  $1.08  per 
sq.  yd.,  tiie  work  also  including  4.600  ft.  of 
curbing.     Bids  were  opened  July  8. 

®J.  C.  Blunk  of  Ottumwa,  la.,  has  been 
aw'arded  the  contract  by  the  city  of  Fairfield, 
la.,  for  constructing  two  blocks  of  brick  block 
pavement  with  asphalt  filler,  at  $1.95,  and 
Spaulding  &  Kearns  of  Fairfield  secured  the 
contract  for  constructing  one- fourth  mile  of 
wood  block  pavement  at  $2.43.  Hall  &  Adams. 
Centerville.  la.,  are  Engineers.  Bids  wer; 
opened  July  19. 

Following  low  bids  were  received  by  the 
City  Council  of  Des  Moines.  la.,  on  July  24 
for  paving,  as  follows :  Asphalt  paving,  .'i2nd 
St.,  University  to  Carpenter,  Bryant  Asphalt 
Co.,  $1.89  per  sq.  yd. ;  asphalt  paving,  .37th  St., 
Kingman  to  Cottage  Grove  Ave.,  Bryant  As- 
phalt Co..  $1.89  per  sq.  yd. ;  asphalt  paving, 
21st  St.,  Forest  to  Clark,  Bn,'ant  Asphalt  Co., 
$1.89  per  sq.  yd. ;  concrete  paving,  B'eckwith, 
6th  to  7th  St.,  Wakner  Co..  $1.22  per  sq.  yd.; 
bitulithic  paving,  37th,  IngersoU  to  Woodland 
.A.ve.,  James  Horrabin,  $1.97, 

The  City  Council  of  Newton,  la.,  is  consid- 
ering the  feasibility  of  letting  the  contract  late 
this  fall  for  50  blocks  of  additional  paving. 

Kansas. 

®The  City  Commissioners  of  Wichita, 
Kans.,  have  let  the  contract  for  the  paving 
of  the  street  railway  company's  right 
of  way  from  Main  St.  to  the  Santa  Fe  tracks 
on  Douglas  .^ve.,  to  Ritchie  &  Son,  at  $13,000. 

'The  Wyandotte  County  Commissioners, 
Kansas  City,  Kans..  is  advertising  for  bids 
for  the  macadamizing  of  one  mile  of  the  Sam- 
uel Bouscman  and  Roscdale  and  Shawnee 
roads  leading  south  from  Rosedale  and  con- 
necting with  the  Johnson  County  rock  road. 
Frank  Ilolcomb  is  County  Clerk. 

Kentucky. 

•{•Bids  will  l>e  received  until  noon.  Aug. 
8.  by  Fiscal  Court,  Franklin  County,  Frank- 
fort, Ky.,  for  the  construction  of  a'  turnpilre 
road  over  the  Green  and  Wihon  ianc,  a  dis- 


tance of  2  6-10  miles,  according  to  profile  and 
specifications  now  on  file  in  the  office  of  Coun- 
ty Judge  R.  C.  Hieatt.  ^  ,„     . 

The  Bourbon  County  Fiscal  Court,  Pans, 
Ky.,  contemplates  purchasing  road  machinery 
with  which  the  county  will  build  its  own  turn- 
pikes. Bids  received  recently  on  the  work 
were  considered  too  high  and  were  rejected. 

Maine. 

+Bids  will  be  received  untd  3  p.  m.,  Aug. 
14,  by  State  Commissioner  of  Highways.  P.  L. 
Hardison,  Augusta,  Me.,  for  the  construc- 
tion of  a  section  of  state  road  4  miles  long 
in  Wells.  ,,       , 

The  Executive  Council,  .'\ugusta.  Me.,  has 
voted  to  expend  $14,100  of  the  automobile 
fund  on  sections  of  the  trunk  lines  in  .A.ubum, 
Gardiner,  Carv  Plantation,  Connor  Plantation, 
Caribou,  HoSden,  Dedham,  Orneville  and 
Carroll. 

Maryland. 

^Bids  will  be  received  until  Noon,  .\ug.  13, 
bv  the  State  Roads  Commission,  534  N.  How- 
ard  St..  Baltimore.   Md.,  for  building  11   sec- 
tions of  State  highway  aggregating  about  23.66 
miles  in  length  as  follows:     Dorchester  Coun- 
ty—One   section     along    the    Hurlock-Shiloh 
Church     road,     about     1.42     miles     in     length 
(macadam).      One     section    along     the    Cam- 
bridge-Mount   Holly    road,    about    3.05    miles 
in  length    (stone  surfacing).     Kent   County — 
One   section    along   the    Locust    Grove-Galena 
road,  about  3.78  miles  in   length    (macadam). 
Prince    George's    County — One    section    along 
the     Baltimore-Washington     Boulevard     from 
Main    St.,    Laurel,    to    Crow     Run,    about    .62 
miles  in  length  (pitch  macadam).  Queen  Anne's 
County — One    section    along    the    Centreville- 
Wye    Mills   road,   about   2.50   miles    in   length 
(macadam).     One   section   along  the   Centre- 
ville-Wye    Mills    road,    about    4.60    miles    in 
length   (macadam).     Talbot  County — One  sec- 
tion along  the  Easton-Wye  Mills  road,  about 
1.44   miles   in   length    (macadam).      Wicomico 
and   Dorchester    Counties — Approaches  to  the 
Nanticoke     bridge,     between     Wicomico     and 
Dorchester    Counties,    at    Sharptown.      Balti- 
more   County — One    section    along   the    Balti- 
more-Washington  Boulevard,    from   the   B.   & 
O.   R.   R.   crossing  at  Morrcll   Park  southerly 
for   a     distance    of   about    1.50     miles     (pitch 
macadam).  Charles  County — One  section  along 
the  road    from   Tompkinsville  to   Rock   Point, 
about  4.75  miles  in  length   (concrete  roadbed, 
with  bituminous  wearing  surface).  Blueprints 
of  each   section  will  be  furnished  at  the   rate 
of  25  cents  for  each  half  mile.     No  bids  will 
be  received  unless  accompanied  by  a  certified 
check  for  the  sum  of  $500,  payable  to  the  State 
Roads     Commission.     W.   L.     Marcy    is    Sec- 
retary. 

^Bids  will  be  received  until  11  a.  m.,  .\ug. 
7,  by  Board  of  .Awards,  care  of  the  City  Reg- 
ister. Baltimore,  Md.,  for  grading,  curbing  and 
paving  with  granite  block  on  a  concrete  base 
or  Hassam  granite  block  and  vitrified  block 
on  a  concrete  base  the  following  streets :  Con- 
tract No.  34— Exeter  St.  from  Baltimore  to 
Lombard ;  Exter  St.  from  Fayette  to  Low ; 
Exter  St.  from  Gay  to  Front;  Monument  St. 
from  Falls  Way  to  Ensor  St.  Granite  block 
or  Hassam  granite  block.  13,700  sq.  vds.  Cer- 
tified check.  $1,100.  Contract  No.  35— Colvin 
St.  from  Gay  to  Front  St. ;  Buren  St.,  from 
Madison  to  Truxton ;  Truxton  St.,  from 
Buren  to  Warden ;  Warden  St.,  from  Truxton 
to  Eager.  Vitrified  block,  4.600  sq.  yds.  Cer- 
tified check,  $300.  _  Specifications  and  proposal 
sheets  can  be  obtained  upon  application  to  the 
office  of  the  Paying  Commission.  City  Hall. 
\  deposit  of  $5  will  he  required  for  a  specifi- 
cation covering  each  contract.  This  will  not 
be  refunded  unless  a  bid  is  filed.  Plans  and 
profiles  are  on  file  for  the  infonnation  of  bid- 
ders in  the  office  of  H.  Kent  McCay,  Chief 
Engineer. 

^•Bids  will  be  receive'l  until  11  a.  m.,  Aug. 
14,  by  Paving  Commission,  Charles  A.  Edel, 
Secretary,  City  Hall.  Br.'iimore.  Md.,  for  con- 
structing 5.300  sq.  yd.v  oi"  granite  block  pave- 
ment—contract   No.    a.'i— on     Front     St.    and 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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En-ineer  ''''  ^'  ^''"'  ^^^^Cay,  Chief      for  $300  must  accompany  each  bid,  as  a  guar- 

°  anty  of  good  faith,  and  to  be  forfeited  to  the 

District  if  the  party  whose  bid  is  accepted  re- 
fuses or  fails  to  enter  into  a  contract  to  do 
the   work.     The   plans,   specifications   and   re- 


®The  State  Roads  Commission,  Baltimore, 
Md.,  has  let  a  contract  for  the  improvement 
of  the  road  from  Woodbine  to  Day,  in  Carroll 
County,  to  Freeh  &  Allen,  at  $14,942.  and  for 


quirements    are   on   file    with    W.    H.    Powell 


,1  -  .       ,  '      ,      .   f         '^  -  —  •     "■'■-•      '.yji  MLlil  CliJtllLS       die      UII      lilt:       WllJl        V 

the  improvement  of  the  road  from  Middleburg       Clerk  of  the  Board  of  Commissioners    at  the 
ft  $13  545  "'  '°        °''  ^  """'"'       ^*''""='    N^t'°"^'    ~      .commissioners,  at  the 


®The  Baltimore  County  Commissioners, 
Towson,  Md.,  William  G.  Sucre,  Engineer, 
awarded  the  contract  for  the  improvement  of 
North  Ave.,  from  Kelley  Ave.,  to  Third  Ave., 
to  W.  H.  Clagett,  and  for  the  improvement  of 
Garrison  Ave.,  from  the  city  limits  to  the 
Reisterstown  road  to  the  Elder  Paving  & 
Contracting  Co.,  of  Baltimore,  North  Ave. 
will  be  paved  with  macadam,  with  curb  and 
gutter,  at  $2,600,  and  Garrison  Ave.  with 
bituminous  concrete  at  $1.35  a  sq.  yd  totaling 
$6,300.  '  ^ 

Massachusetts 


Bank,  Sedalia,  Mo.,  and 
open  to  the  inspection  of  any  person  desiring 
to  bid  on  any  of  this  work. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  decided  to  repave  Frederick  .\vc. 
for  its  entire  length,  probablv  with  creosoted 
wood  blocks.  Charles  W.  Campbell  is  City 
Engineer. 

Buchanan  County,  Mo.,  will  shortly  issue 
bonds  to  the  amount  of  $1,000,000,  for  the 
construction  of  rock  roads.  St.  Joseph  is  the 
county  seat. 


Nebraska. 

^Bids  will  be  received  until  Noon,  Aug   17, 

The   citizens   of  Williamstown,   Mass     at   a       fL  ^if "  ■^°""'-''  ^'"^F"  Grand   Island    Nebr 
nent   town    meptino-  nH^n^.H   fV,'„    "fr:."..        1°^  the   improvement  and  repair  of  the  road 

hereinafter  described,  through  Jackson  Town 


recent  town  meeting  adopted  the  proposition 
to  appropriate  $3,000,  to  be  used  with  a  like 
sum  to  ^  be  furnished  by  the  Massachusetts 
State  Highway  Commission,  for  the  improve- 
ment of  the  Green  River  road  between  Wil- 
liamstown and  the  New  Ashford  line.  The 
ofifer  of  Robert  Cluett  to  give  $5,000  for  the 
rebuilding  of  Gale  road  was  also  adopted. 

Michigan. 

•J«Bids  will  be  received  until  7  :30  p.  m..  Aug. 
7,  by  Board  of  Public  Works,  Ann  Arbor, 
Mich.,  for  the  construction  of  concrete  pave- 
ment on  South  .'\shley  St.  from  Huron  St.  to 
William  St.,  approximatelv  4,984  sq.  yds.,  and 
West  Liberty  St.,  from  Ashley  St.  to  the 
city  limits,  appro-ximately  15,574  sq.  yds.,  ac- 
cording to  plans  and  specifications  in  the  City 
Engineer's  office.  Each  bid  must  be  accom- 
panied with  a  certified  check  of  5  per  cent  of 
amount  of  cost  of  pavement.  Ross  Granger  is 
City  Clerk. 

•f'Bids  wnll  be  received  until  2  p.  m..  .^ug.  9, 
by  Jas.  M.  Patten.  City  Clerk,  Hastings, 
Mich.,  for  constructing  18,825  sq.  yds.  of  con- 
crete pavement,  the  work  including  6,880  cu. 
yds.  excavation  and  11,520  ft.  combined  curb 
and  gutter.  R.  W.  Roberts,  Engineer,  Sag- 
inaw. 

©Carpenter  &  .\nderson  of  Grand  Rapids, 
Mich.,  have  been  awarded  the  contract  by  the 
City  Council  of  Allegan.  Mich.,  for  the  pav- 
ing of  district  No.  2  at  $1.75  per  sq.  yd.  The 
approximate  cost  of  the  work  is  placed  at 
$12,000.      The    district    comprises    Trowbridge 


ship.  Hall  County,  Nebraska,  said  road  to  be 
built,  repaired  and  improved  in  accordance 
with  and  as  shown  by  the  plans  and  specifica- 
tions for  such  work  furnished  by  the  sur- 
veyor and  adopted  by  the  said  board  and  now 
on  file  in  the  office  of  the  County  Clerk  of 
said  County.  Said  road  is  to  be  built  at  the 
following  location:  Commencing  on  the  east 
side  of  the  township  line  between  sections  1 
and  36.  towns  9  and  10,  range  12,  Hall  Coun- 
ty, Nebraska,  thence  running  west  between 
sections  2  and  35,  3  and  34,  4  and  33.  5  and 
32.  6  and  31.  to  the  Buffalo  County  line.  G. 
E.  Neumann  is  County  Clerk. 

New  Hampshire. 

^•Bids  will  be  received  until  Aug.  15  by 
State  Highway  Department,  S.  Percy  Hooker, 
Superintendent,  Concord,  N.  H.,  for  the  con- 
struction of  a  gravel  road  in  Candia  at  an 
estimated  cost  of  $2,500. 

New  Jersey. 

^Bids  will  be  received  until  7  p.  m.,  Aug. 
12,  by  J.  J.  Harper,  Supervisor,  Geddes,  Sol- 
vay,  N.  J.,  for  the  construction  of  a  town 
road  known  as  Bridge  St.  extension,  a  length 
of  1,100  ft.  Plans,  specifications  and  direc- 
tions to  bidders  may  be  seen  at  the  office  of 
the  County  Superintendent  of  Highways, 
Court  House,  Syracuse,  N.  Y.  Proposals  must 
be  made  on  blanks  furnished  by  the  Super- 
visor and  must  be  accompanied  by  a  certified 
check   in   an   amount   equal   to  5   per  cent   of 


^^  _  .  iT-i  nT  .-<i.-.-iv      111      till      uiiiijLiii^      \.maai       11.;      U      Utl       ^.CilL      W 

St.,  from  Chestnut  St.,  east  to  the  Pere  Mar-       the  amount  of  the  bid.  payable  to  the  Super 
quette    tracks    and   .loining   the   present   pave-       yisor  of  the  Town  of  Geddes 
ment.   north   along   Locust  and   Water   St.   to 
the  little  bridge. 

Engineer     Herman     Fesing     of     Houghton, 
Mich.,  has  been  commissioned  by  the  Duncan 


Township  Board  to  lay  out  and  build  six 
miles  of  road  east  of  Kenton,  Mich.  The 
sum  of  $15,000  was  authorized  to  be  raised 
by  bonding  for  the  purpose  of  constructing 
the  road. 

Minnesota. 

The  City  Council  of  Mankato,  Minn.,  re- 
jected all  bids  received  July  22  for  the  paving 
of  several  cross  streets  in  the  city,  including 
Mulberry  and  Plum  Sts.,  from  Front  to 
Broad  Sts. 

Mississippi. 

•I*Bids  will  be  received  until  2  p.  m.,  Aug. 
7,  by  Board  of  Alcorn  County  Supervisors, 
Corinth,  Miss.,  for  the  construction  of  ap- 
proximately 8V2  miles  of  gravel  or  petrolithic 
road.  A  certified  check  for  $500  must  be  filed 
with  each  bid.  O.  M.  Hinton  is  Clerk,  S.  H. 
Allen  is   County  Engineer. 

Missouri. 

+Bids  will  be  received  until  Noon,  Aug.  24, 
by  Board  of  Commissioners  of  Sedalia  Twelve- 
Mile  Special  Road  District  of  Pettis  County, 
Sedalia,  Mo.,  for  the  building  of  seventeen 
roads  aggregatine  47^/4   miles.     The  bids   and 


•|*Bids  will  be  received  until  2  p.  m.,  Aug. 
15  (change  of  date  from  Aug.  1)  by  Board  of 
Commissiorrers  of  Ocean  City,  N.  ].,  for  fur- 
nishing all  labor,  tools  and  materials  for  and 
constructing  vitrified  brick  gutters,  wood 
block  and  bituminous  macadam  paving  and 
for  culverts  and  drainage  adjustments  on  the 
line  of  the  work  to  an  amount  approximating 
$65,000.     Ralph  L.  Goff,  City  Surveyor. 

^Bids  w-ill  be  received  from  11:30  until  12 
m.,  Aug.  12.  by  Committee  on  Public  Build- 
ings, City  Council,  Newark,  N.  J.,  for  fur- 
nishing the  material  and  performing  the  work 
required  for  the  laying  of  artificial  stone 
walks,  copings  and  driveways,  for  the  Sixth 
Precinct  Police  Station,  situated  on  the  south- 
east corner  of  Bigelow  and  Hunterdon  Sts., 
Newark,  N.  T.  Contractors  must  make  a 
total  estimate,  combining  and  including  all  the 
work  covering  the  artificial  stone  walks,  cop- 
ings and  driveways.  Contractors  must  also 
state  their  price  per  cubic  foot  for  the  above 
work.  Plans  and  specifications  for  the  pro- 
posed work  may  be  examined  at  the  office  of 
the  architects,  H.  J.  and  J.  V.  King,  22  Clin- 
ton St.,  Newark,  N.  J. 

•J«Bids  will  be  received  until  8  p.  m.,  .A.ug. 
9,  by  C'cdar  Grove  Township  Committee,  L. 
G.  Bowden,  Chairman,  Cedar  Grove,  N.  J., 
for  the  construction  of  concrete  sidewalks  and 
all  necessary  crosswalks,  on  the  west  side  of 
Pompton  Ave.  in  said  Township  from  the  Lit- 
tle Falls  road  southerly  to  the  northerly  drive- 


contracts  for  each   of  the  seventeen   roads  to 
be  separate  and  distinct  and  a  certified  check 

•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


way  of  Casper  J.  Dries  property ;  and  on  the 
east  side  of  Pompton  Ave.  from  the  Little 
Falls  road  southerly  to  Grove  Ave.,  and  from 
Love  Lane  southerly  to  Bradford  Ave.  The 
walks  to  be  of  a  uniform  width  of  4  ft.  and 
to  be  constructed  in  accordance  with  profile 
and  specifications  heretofore  adopted  by  the 
Township  Committee.  The  profile  and  speci- 
fications can  be  seen  at  the  office  of  F.  W. 
Crane,  Township  Engineer,  Montclair,  N.  J., 
and  at  the  office  of  Lewis  G.  Bowden.  Chair- 
man Township  Committee,  Cedar  Grove,  N. 
J.  The  work  will  be  done  under  the  super- 
vision and  direction  of  the  Committee  on 
Roads  and  Sidewalks  and  the  Township  En- 
gineer, and  shall  be  completed  by  Nov.  15, 
1912. 

®P.  J.  McGovern  of  Trenton,  N.  J.,  secured 
the  contract  from  the  Columbia  County  Com- 
missioners, Bloomsburg,  Pa.,  for  paving  the 
inter-county  bridge  between  Berwick  and  Nes- 
copeck  at  $37,500,  cork  brick  being  specified 
as  a  surface. 

®The  City  Commissioners  of  Trenton.  N. 
J.,  have  awarded  the  bulk  of  the  asphalt  pav- 
ing contracts,  for  which  bids  were  opened 
recently,  to  the  Newton  Paving  Co.  and  the 
brick  paving  contracts  to  C.  A.  Reid  &  Co. 
These  contracts  represent  approximately 
$125,000. 

New  York. 

•I«Bids  will  be  received  until  11  a.  m.,  Aug. 
12,  by  iMaurice  E.  Connolly,  President  of  the 
Borough  of  Queens,  3rd  floor  of  the  Borough 
Hall,  5th  St.  and  Jackson  Ave.,  Long  Island 
City,  city  of  New  York,  for  regulating  grad- 
ing, curbing,  flagging  (where  not  already  laid 
to  grade  and  in  good  condition)  and  paving 
with  imfiroved  granite  blocks  on  a  concrete 
foundation,  and  all  work  incidental  thereto, 
in  Seneca  (Covert)  Ave.,  from  DeKalb  .\ve. 
to  Putnam  Ave.,  and  from  Cornelia  St.  to 
Myrtle  Ave.,  2d  ward.  The  engineer's  esti- 
mate of  the  quantities  is  as  follows :  7,000  cu. 
yds.  of  earth  excavation,  8,200  lin.  ft.  of  new 
bhiestone  curb,  set  in  concrete ;  200  lin.  ft.  of 
old  curb  reset,  73,000  sq.  ft.  of  cement  side- 
walk and  one  (1)  year  maintenance.  2.000  cu. 
yds.  of  concrete.  11.5(10  sq.  yds.  of  improved 
granite  block  pavement,  laid  outside  of  the 
railroad  franchise  area,  including  sand  bed 
and  bituminous  .grouted  joints  and  one  vear 
maintenance;  8,500  sq.  yds.  of  improved  gran- 
ite block  pavement,  laid  within  the  railroad 
franchise  area,  including  sand  bed  and  bitu- 
minous grouted  joints,  and  no  maintenance: 
1,400  cu.  yds.  of  concrete,  within  the  railroad 
franchise  area. 

®John  H.  Gleason  &  Co.,  of  Troy.  N.  Y.. 
have  been  awarded  the  contract  bv'  the  city 
of  Watervliet.  N.  Y.,  for  the  paving  of  24th 
St.,  from  12th  .\ve.  to  the  railroad  crossing 
of  the  D.  &  H..  at  $13,568.  Hassam  pavemen't 
will  be  laid. 

®The  Board  of  Contract  &  Supplv  of  A\- 
bany,  N.  Y.,  on  July  30  awarded  'the  con- 
tracts for  paving  and  otherwiise  improving 
the  following  streets,  as  follows:  First  St., 
from  Northern  Blvd.  to  Judson,  B.  F.  Mul- 
derry,  $16,687;  Mercer  St.,  Lake  Ave.  to 
Quail.  T.  Henry  Dumary.  $11,090;  Elk  St., 
Northern  Blvd.  to  Lexington  Ave.,  J.  M. 
Holler.  $10,385. 

The  citizens  of  Lackawanna,  N.  Y..  on  July 
29  voted  on  the  issuance  of  bonds  to  the 
amount  of  $60,000  for  the  purpose  of  paving 
between  and  outside  the  tracks  of  the  Buffalo 
&-  Lake  Erie  Traction  Co.,  on  the  Hamburg 
turnpike. 

Ohio. 

•l«Bids  will  be  received  until  Noon.  .-\ug. 
10,  by  Director  of  Public  Service.  Camliridije. 
O.,  for  gmding.  construction  of  vitrified  block 
pavement,  including  stone  curb,  concrete  base, 
sand  cushion,  expansion  joints,  storm  sewer 
catchbasins,  discharges,  and  accessories,  pav- 
ing block  to  be  funiished  by  the  citv  delivered 
along  t\vQ  lino  of  the  work.  Pavement  to  be 
built  on  Highland  .\vo..  from  the  intersection 
of  Gombcr  and  Higliland  to  the  east  line  of 
the  Oakland  Blvd.  .Ml  according  to  plans, 
profiles  and  .specifications  on  file  in  the  office 
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of  the  Director  of  Public  Service.  Work  to 
be  completed  by  Nov.  1-5.  1912.  Each  bidder 
will  be  required  to  enclose  with  proposal  a 
certified  check  on  some  solvent  bank  for  10 
per  cent  of  amount  bid  on  Engineers  Esti- 
mate. J.  M.  Logan,  Director  of  Public 
Ser\ice. 

^.Rids  will  he  received  until  .\ug.  17  by 
Board  of  Butler  Countv  Commissioners.  Ham- 
ilton. O..  for  the  repair  of  the  macadamized 
portion  of  the  Middleton  pike. 

+Bids  will  be  received  until  11  a.  m.,  Sept. 
4.  by  Board  of  Cuvahoga  County  Commis- 
sioners, Cleveland,  O'.,  for  the  construction  of 
bridge  work,  per  report  No.  2906.  railing,  \vall, 
grading,  etc..  intersection  of  Irish  and  No- 
bottom  roads,  Middleburg  Township,  in  ac- 
cordance with  the  form  of  contract  and  speci- 
fications to  be  furnished  by  Frank  R.  Lander, 
County   Surveyor. 

^.Bids  will  be  received  until  0  a.  m.,  Aug. 
20,  bv  Countv  Building  Commission,  Cleve- 
land, 'O.,  for  grading  around  the  building  site 
and  laving  stone  sidewalk,  all  in  accordance 
with  the  plans  and  specifications  prepared  by 
the  Countv  Engineer,  and  approved  by  the 
Commission.  Each  proposal  must  be  accom- 
panied by  a  certified  check  on  a  solvent  bank 
in  the  Countv  of  Cuyahoga,  Ohio,  in  the  sum 
of  $1,000.    John  Boyle  is  Secretary. 

•{•Bids  will  be  receiwd  until  Noon,  Aug. 
23.  by  Board  of  Hamilton  County  Commis- 
sioners. Cincinnati,  O.,  for  the  improvement. 
under  Specification  No.  381,  of  Yononte  Road 
from  Beaumont  St.  to  the  end  of  the  improve- 
ment north  of  Madisonville  Road  in  Colum- 
bia Township.  -A  certified  check  for  $500  must 
be  filed  with  each  bid.  Albert  Reinhardt  is 
Clerk. 

•{•Bids  will  be  received  until  Noon,  Aug.  1.3, 
by  Director  of  Public  Service,  Columbus.  O., 
for  approximately  200,000  street  paving  block, 
in  accordance  with  the  1912  standard  street 
paving  specifications,  part  to  be  standard  size, 
3%".\4"x8%"  and  part  to  be  old  style,  3M"x 
4"x9".  Each  bid  shall  contain  tire  full  name 
of  every  person  interested  in  the  same,  and 
shall  be  accompanied  by  a  certified  check  on 
a  solvent  bank  of  Columbus,  0..  made  payable 
to  the  order  of  Paul  B.  Kemper,  Clerk  of  the 
Department  of  Public  Ser\ice,  or  bond  in 
the  sum  of  $500. 

^•Bids  will  be  received  until  1  p.  m..  .\ug. 
12,  by  Board  of  Columbiana  County  Commis- 
sioners. Lisbon,  O.,  for  the  grading  and  pav- 
ing with  brick  a  mile  and  a  half  or  there- 
abouts of  road  in  Perry  Township,  said  Coun- 
ty under  the  authority  of  the  Board  of  County 
Commissioners,  Specification,  plans  and  pro- 
files are  on  file  in  the  office  of  the  County 
Commissioners  and  the  County  Auditor  of 
Columbiana  County,  Ohio.  Copy  of  the  speci- 
fication may  be  had  at  the  office  of  the  County 
Enginee  or  from  B.  M.  French.  Salem,  O. 
Certified  check  of  $500  must  be  filed  with  each 
bid. 

•{•Bids  will  be  received  until  2  p.  m..  Aug. 
8,  by  F.  S.  Arobogast,  Township  Clerk,  Seneca 
Township,  Tiffin.  O.,  for  the  piking  of  the 
following  road :  Section  23  of  the  New  Haven 
Road  4,588  ft.,  in  Seneca  Township,  Seneca 
County,  Ohio,  according  to  specifications  on 
file  at  the  Township  Clerk's  office.  A  deposit 
of  S200  in  currency  or  certified  check  for 
same  amount  must  accompany  each  bid  as  a 
guarantee  that  a  contract  will  be  entered  into 
within  five  days  after  acceptance  of  bid. 

•{•Bids  will  be  received  until  Noon,  .'\ug.  9, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati.  O..  for  resurfacing  Cleves  and 
Warsaw  Pike  from  Warsaw  Pike  westward 
for  a  distance  of  18,000  ft.  in  Delhi  Township. 
Each  bid  must  be  accompanied  bv  a  certified 
check  for  $1,000.     Albert  Reinhardt  is  Clerk. 

^Bids  will  be  received  until  10  a.  m.,  .\ug. 
23,  by  County  .Auditor.  Napoleon,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  Joint  County  Road  Im- 
provement No.  130,  Henry  and  Defiance  Coun- 
ties petitioned  for  by  H.  E.  Stockman,  Sr . 
et  al. 

•{•Bids  will  ^e  received  until  10  a.  rp.,  .\iig. 
17,  by  D.  R.  Smalley,  Counts-  Encineer.  at  the 


office  of  the  County  Auditor,  Cehna,  O.,  for 
the  completion,  according  to  the  plans  and 
specifications  and  profile,  for  the  ditching 
trading,  graveling  or  macadamizing  and  tor 
die  construction  of  the  necessary  culverts  ol 
the  Bienz  Pike.  The  route  of  said  road  is  as 
follows:  Commencing  at  the  northeast  cor- 
«er  of  section  4,  town  4  south,  range  1  east; 
Ihence  west  on  the  county  line  road  between 
Mercer  and  Van  Wert  Counties  to  where  it 
intersects  the  State  line  between  Indi<-|na  and 
Ohio,  and  there  terminated.  The  total  length 
is  15  400  ft.,  and  will  be  sold  in  one  section. 
This  work  must  be  completed  on  or  before 
the  first  day  of  Januarv,  1913.  Bidders  will 
be  required  to  deposit  $100  with  the  County 
Auditor. 

^Bids  will  be  received  until  noon,  .\ug.  12, 
by  the  Commissioners  of  Champaign  County 
at  Urbana,  0.,.for  grading  and  paving  with  a 
waterbound  macadam.  The  Urbana  &  Me- 
chanicsburg  Ext.  No.  1  road.  State  Highway 
"C"  pet  No.  533  in  Goshen  Twp.,  said  county. 
Length  3,248  ft.,  or  .62  mile.  Width  of  pave- 
ment 12  ft.  Estimated  cost  of  construction 
$5,.582.48.  Draft  or  certified  check  for  $300 
required  with  each  bid.  The  successful  bid- 
der w^ill  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion  Nov.  1,  1912.  Plans  and  spec- 
ifications are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment, Columbus. 

^Bids  will  be  received  until  noon,  .A.ug. 
15,  by  the  Director  of  Public  Service  of  the 
city  of  Springfield,  O.,  at  the  office  of  the 
clerk,  room  6,  City  Bldg.,  for  the  following: 
Paving  of  Columbia  St.  from  Lagonda  Aye. 
to  Limestone  St. :  cleaning,  deepening,  flooring 
and  walling  of  Mill  Run  from  Buck  Creek  to 
East  St. ;  construction  of  the  Wheldon  ditch 
storm  water  sewer ;  purchase  of  a  fire  wagon 
and  asphalt  mixture  heater  and  tools,  with  a 
capacity  of  at  least  40  sq.  yds.  per  day.  Plans 
and  specifications  can  be  secured  from  the 
City  Engineer,  City  Bldg.,  Springfield,  O. 

•{•Bids  will  be  received  until  noon,  .Aug.  12, 
by  M.  H.  Turner,  Director  Public  Service, 
Ashtabula,  O.,  for  furnishing  the  necessary 
labor  and  materials  for  the  improvement  of 
Fitch,  Foster  and  Henry  Sts.  by  grading, 
draining,  curbing,  constructing  concrete  foun- 
dations and  paving  with  shale  block,  asphalt 
filler,  according  to  the  plans  and  specifica- 
tions on  file  in  said  office.  The  work  includes 
approximately  1,495  cu.  yds.  of  excavation, 
2,435  lin.  ft.  of  curbing,  5,636  sq.  yds.  of  pave- 
ment, 546  lin.  ft.  of  storm  sewer,  8  catch 
ba-sins,  3  manholes,  3,200  sq.  ft.  concrete  side- 
walk and  all  other  labor,  material  and  appur- 
tenances. 

^Bids  will  be  received  until  noon,  Aug.  12, 
by  M.  H.  Turner,  Director  of  Public  Service, 
Ashtabula,  0.,  for  furnishing  the  necessary 
labor  and  materials  for  the  improvement  of 
South  Ridge  road  from  South  St.  to  the 
.'Austinburg  road,  .Adams  St.  from  South  Ridge 
road  to  South  St.  and  West  St.  from  South 
Ridge  road  to  South  St.  by  constructing  a 
sewer  therein,  according  to  the  plans  and 
specifications  on  file  in  said  office.  The  work 
includes  approximately  644  lin.  ft.  of  10  in, 
sewer,  6,486  lin,  ft,  of  8  in,  sewer.  5,746  lin,  ft, 
of  4  in.  house  laterals,  20  manholes,  3  flush- 
tanks  and  manholes  combined, 

•{•Bids  will  be  received  until  Noon,  .Aug,  9, 
by  Director  of  Public  Service,  Marion,"  0„ 
for  furnishing  necessary  labor  and  material 
for  paving  Blaine  Ave,  from  Columbia  St.  to 
Bellefontaiire  .Ave.;  South  Seffner  .\ve,,  from 
Center  St.  to  Indiana  Ave.  Each  bid  must 
be  accompanied  by  a  certified  check  for  $200, 

•{•Bids  will  be  received  until  Noon,  Aug,  7, 
by  D,  M,  Armstrong,  Director  of  Public  Serv- 
ice, Alliance,  0„  for  furnishing  the  necessary 
labor  and  material  for  street  improvements 
and  sewers,     .A,,  A,  Kotte  is  Engineer. 

•{•Bids  will  be  received  until  .\ug.  19,  it  is 
reported, _  by  Board  of  Columbiana  County 
Commissioners,  Lisbon,  O.,  for  paving  and  im- 
proving East  Liverpool  and  Fredericktown 
Road  extending  from  the  end  of  the  present 
paving  i;i  Calcutta  toward  Fredericktown. 


^iBids  will  be  received  until  Noon,  Aitg. 
23  by  Board  of  Hamilton  County  Commis- 
sioners Cincinnati,  0„  for  the  following  Coiin- 
ty  work:  Under  Specification  No,  381  for 
improvement  of  Yononte  Road,  from  Beau- 
mont St,  to  the  end  of  improvement  north  of 
Madisonville  Road,  in  Columbia  Township. 
The  work  to  be  done  according  to  the  plans 
and  specifications  now  on  file  in  the  office  of 
the  Board  of  County  Commissioners,  .\11  bids 
must  be  made  on  blank  forms,  to  be  had  at 
the  office  of  the  Board  of  County  Commis- 
sioners, and  be  accompanied  by  a  bond  in  the 
sum  of  $500, 

^iBids  will  be  received  until  Noon,  Aiig. 
16,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  0„  for  the  following 
County  work:  Under  Specification  No,  37o, 
for  widening  of  Main  St,  (Reading  Road) 
and  extension  of  two  culverts  at  the  south 
end  of  Reading,  in  Sycamore  Township,  The 
work  to  be  done  according  to  the  plans  and 
specifications  now  on  file  in  the  office  of  the 
Board  of  County  Commissioners.  .All  bids 
must  be  made  on  blank  forms,  to  be  had  at 
the  office  of  the  Board  of  County  Commis- 
sioners, and  be  accompanied  by  a  bond  in  the 
sum  of  $500.     Albert  Reinhardt  is  Clerk. 

^Bids  will  be  received  until  10  a,  m„  Aug. 
19,   by   Board   of  Lucas   County   Commission- 
ers, Toledo,  C,  for  furnishing  the  necessary 
labor   and   materials    for  improving   by   grad- 
ing,  draining  and   macadamizing  of  a  county 
road,    known   as   Waterville    Township    Stone 
and  Gravel  Road  No.  27,  commencing  at  the 
east   end   of   the    Sherman   White   stone    road 
improvement   No.   20;   thence   continuing   said 
improvement  in  a  southeasterly  direction  along 
Centerville  St,  in  Whitehouse  village  to  Shep- 
ler  St, ;  thence  along  Shepler  St,  to  an  inter- 
section with  Lenderson  St,,  at  the  Church  of 
Christ   corner   in    the   village   of   Whitehouse, 
and  to  there  terminate,  in  Waterville   Tov^n- 
ship,    as    petitioned    for    by   Sherman     White, 
William    Enendt,    ct    al,,    in    accordance    with 
plans  and  specifications  therefor  on  file  at  the 
office  of  the  County  .Auditor  and  open  to  in- 
spection  during   business   hours   of   each   day. 
Each   bidder  must   furnish   a   sample   of   each 
kind  of  tar,  tarvia,  carbo-via  or  other  tar  or 
asphalt     product,     stone     and     screenings     of 
macadam  materials  to  be  used  in  the  improve- 
ment  of    said    road,   and   the    samples   oi    the 
successful  bidder  shall  be  retained  to  be  used 
as  a  standard  and  quality  of  materials.     Each 
bid  must  be  addressed  to  the  Board  of  Coun- 
ty Commissioners  of  Lucas  County,  Ohio,  and 
each   bid   must  be  accompanied  by  a  certified 
check,  surety  bond  or  cash  in  the  sum  of  $300. 
Charles  Sanzenbacher  is  County  Auditor. 

^•Bids  will  be  received  until  1  p.  m.,  Aug. 
15,  by  Board  of  Lorain  County  Commission- 
ers, Elyria.  O,,  for  furnishing  the  necessarj' 
labor  and  material  for  grading,  draining  and 
macadamizing  of  the  La  Grange-Penfield 
Road,  commencing  W2  miles  south  of  La 
Grange  Village  corporation  line  thence  south 
for  a  distance  of  about  2  miles,  in  accordance 
with  the  forms  of  contract  and  specifications 
to  be  furnished  by  T,  L,  Gibson,  County 
Surveyor.     T,  L.  Ellenberger  is  Clerk. 

®The  Village  Council  of  New  Lexington, 
O,,  has  let  the  contract  for  paving  Maple 
Heights  St,  to  Henderson  Bros.  &  Bock  of 
Coshocton,  O,,  at  $6,856, 

©Patrick  Mylott  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Youngs- 
town,  O,,  for  the  paving  of  Wellendorf  Ave,, 
at  $11,9.33, 

®The  Jackson  County  Commissioners,  Jack- 
son, O,,  have  awarded  the  contract  for  the 
construction  of  the  Bannock,  Laffertv  &  Mt. 
Hope  Road,  5,6  miles,  to  Seiple  &  Wolf  of 
Toledo,  0„  at  $72,000,  The  First  National 
Bank  of  Columbus,  O.,  purchased  the  bonds 
issued  for  the  improvement  of  the  road. 

®The  Board  of  Control  of  Youngstown,  O., 
has  awarded  the  following  contracts  for  pav- 
ing and  grading  work:  Brick  paving,  Wellen- 
dorf .Ave,  to  Turner  and  Olson.  $11,883,  Brick 
paving,  Albert  St,,  Patrick  Mvlott,  $16,248, 
Brick  paving,  Oxford  St,.  R,  C.  Shook,  $2,295. 
Brick  paving,   Murdock   St,,  Jos, 


P.   Hannon 
•^  indicates  tvork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$3,442.  Brick  paving,  Martin  St.,  E  T  Kane 
$7,456.  Grading  Manhattan  St.,  R.  C. ' Shook' 
$1,101.  Grading  and  sewering  Ohio  Ave' 
Youngstown  Construction  Co.,  $1,348  Grad- 
ing Valfey  St.,  John  McVean,  $1,995. 

®BigIer  Bros,  have  been  awarded  the  con- 
tract by  the  Miami  County  Commissioners 
Troy,  O.,  for  the  building  of  4  1/10  miles  of 
the  new  macadam  road  between  Trov  and 
Piqua.  O.,  at  $39,000.  The  road  is  to 'be  16 
ft.  wide  with  6%-in.  concrete  base  and  a  soft 
macadam    top. 

®The  contract  for  the  construction  of  two 
miles  of  waterbound  stone  pike,  in  Orange 
Township,  known  as  the  E.  E.  Urban  stone 
road  improvement,  in  Hancock  County,  has 
been  awarded  by  the  County  Commissioners, 
Findlay,  O..  to  Clo   Edgington,  at  $7,867. 

®E.  A.  Freshwater  &  Son  of  Chester.  W. 
Va.,  and  Cleveland,  O.,  have  been  awarded  the 
contract  by  the  City  Council  of  Bryan,  O., 
John  A.  Neill.  Clerk,  for  the  paving  of  s! 
Main.  E.  and  W.  Wilson  and  E.  High  Sts. 
with  Metropolitan  brick  at  $57,057.  Bids  were 
opened  July  25. 

®Lee,  Griggs  &  Teisher  of  Millersburg,  O., 
have  been  awarded  the  contract  by  the  Holmes 
County  Commissioners,  Millerburg,  for  grad- 
ing and  paving  with  brick  for  medium  traffic 
the  ]\lillersburg  and  Nashville  road  in  Hardy 
Township  at  $14,300.  The  road  is  4.817.6  ft. 
long  and  10  ft.  wide.  Bids  were  opened 
July  24. 

®The  Franklin  County  Commissioners,  Co- 
lumbus. O.,  have  awarded  the  contract  for 
improving  the  Lincoln  road,  located  in  Sharon 
Township,  to  W.  O.  Jewett  at  $6,488,  and  the 
contract  for  improving  the  Morse  road,  lo- 
cated on  the  line  between  Clinton  and  Sharon 
Townships,  to  Jay  Keys  at  $8,280.  Hugh  K. 
Lindsey  is  County  Surveyor.  Bids  were 
opened  July  17. 

®Bigler  Bros,  of  Middletown,  O.,  have  been 
awarded  the  contract  by  the  Miami  County 
Coriimissioners,  Troy,  O.,  for  grading  and 
paving  with  a  bituminated  concrete  the  Sec. 
No.  3,  Piqua  and  Troy  road,  in  Washington 
and  Concord  Townships  at  $38,930.  The  road 
is  21,909  ft.  long  and  10  ft.  wide.  Bids  were 
opened  Julv  26. 

®E.  A.  Freshwater  &  Sons  of  Chester.  W. 
Va.,  have  been  awarded  the  contract  by  the 
Village  Council  of  Newton  Falls,  O.,  for  pav- 
ing Broad  St.,  Canal  St.,  Bridge  St.  and  Cen- 
ter St.  with  brick  blocks  at  $31,306.  Bids 
were  opened  July  22. 

®E.  A.  Patterson  of  Columbus,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Trus- 
tees, Ohio  State  University,  Columbus,  for 
constructing  brick  sidewalks  on  High  St.  and 
11th  Ave.  at  $9,650.  The  work  includes  10  ft. 
brick  w-alks  on  High  St.  and  8  ft.  walks  on 
11th  St.,  50  ft.  entrance  at  15th  Ave.,  with  10 
ft.  walk.  Bids  were  opened  July  22.  C.  E. 
Steeb  is  Secretary. 

®A.  Emery  &  Son  of  Zanesville,  O..  have 
been  awarded  the  contract  by  the  Muskingum 
County  Commissioners,  Zanesville,  for  grad- 
ing and  paving  with  brick  for  heavy  traffic  the 
Maysville  road  for  a  distance  of  '3.787  ft.  at 
$10,998.  The  road  is  to  be  16  ft.  wide.  Bids 
were  opened  July  27. 

The  City  Council  of  Canton,  O.,  has  taken 
preliminary  steps  towards  the  paving  of  five 
more  streets,  as  follows:  O.xford  St.,  from 
Lake  St.  to  Marvin  Ave. ;  Saxton  St.,  from 
East  Tuscarawas  St.  to  the  Pennsylvania 
R.  R. ;  Schrover  Ave.,  from  West  Tuscarawas 
St.  to  West  South  St.;  East  Lake  St.,  from 
Cutter  Ave.  to  the  corporation  line :  and  East 
Fifth  St.,  from  the  Wheeling  &  Lake  Erie 
R.  R.  to  the  East  creek. 

The  Holmes  County  Commissioners,  Mil- 
lersburg, O.,  rejected  all  bids  received  July 
24_  for  the  grading  and  paving  with  a  bitu- 
minated concrete,  the  Sec.  No.  3,  Millersburg 
&  Berlin  road,  and  readvertised  the  work  to 
be  let  Aug.  5. 

Oregon. 

©According  to  advices  from  Bayoocan,  Ore., 
the  \\'arren  Construction  Co..  of  Portland, 
Ore.,   has    secured    the    contract   for  the  con- 


struction of  15  miles  of  hard  surface  road  at 

®The  E.  W.  Geiger  Construction  Co.,  U.  S. 
Bank  Bldg.,  Salem,  Ore.,  has  been  awarded 
the  contract  by  the  city  of  Salem,  Ore.,  for 
paving  17th  St.  with  concrete  pavement  at 
$1.04  per  sq.  yd. 

Pennsylvania. 

4*Bids  will  be  received  until  5  p.  m.,  Aug. 
9,  by  Highway  and  Sewer  Committee  of  the 
City  Council,  Williamsport,  Pa.,  for  paving 
the  following  streets  from  curb  line  to  curb 
line  with  vitrified  paving  brick,  laid  upon  a 
concrete  foundation:  West  Edwin  St.  from 
Hepburn  St.  to  Pine  St.  and  Government 
Place  from  West  Fourth  St.  to  Hepburn  St., 
approximateing  1,632  sq.  yds.,  and  Court  St. 
from  West  Third  St.  to  the  north  side  of  the 
right  of  way  of  the  old  Pennsylvania  Canal, 
approximately  782  sq.  yds.  A  certified  check 
upon  a  Williamsport  bank  for  10  per  cent  of 
the  amount  bid  to  be  filed  with  each  bid. 
Plans,  specifications  and  proposal  blanks  on 
file  in  the  City  Engineer's  office.  J.  B.  Otto 
is  City  Engineer. 

4"Bids  will  be  received  until  6  p.  m.,  Aug. 
8,  by  J.  S.  Rodgers,  Wallingford,  Delaware 
County,  Pa..  Secretary  Board  of  Commission- 
ers of  Nether  Providence  Township,  Delaware 
County,  Pennsylvania,  for  grading  and  ma- 
cadamizing several  sections  of  public  high- 
ways. A  certified  check  for  $300  must  be 
filed  with  each  bid.  Plans  may  be  seen  at 
the  office  of  the  Secretarv'  or  with  N.  R. 
Rambo,  West  Chester,  Pa. 

®The  City  Council  of  Monongahela,  Pa., 
has  let  the  contract  for  the  improvement  of 
Fourth  St..  insofar  as  the  citv  is  concerned, 
to  Reed.  Liggett  &  Britt  of  VVashington,  Pa., 
at  $20,220.  Other  bidders  were:  Thomas 
Arrigo,  $22,412;  F.  J.  Erbeck,  $21,378,  and 
Richardson  Construction  Co.,  $23,335. 

®The  Street  Committee  of  the  City  Council, 
McKeesport,  Pa.,  has  let  the  contract  for  the 
improvement  of  Hamilton  Ave.,  from  Versail- 
les .Ave.,  to  Stewart  St.,  to  D.  B.  Hough  Co., 
at  $10,103. 

®The  Lake  Shore  Supply  &  Construction 
Co.,  of  Dunkirk.  N.  Y.,  submitted  the  lowest 
bid  to  the  Borough  Council  of  Sayre,  Pa.,  on 
the  proposed  paving  of  Elmer  Ave.,  at  about 
$35,745.     Brick  is  to  be  used. 

®John  E.  James  of  Wilkes-Barre,  Pa.,  has 
been  awarded  the  contract  by  the  Borough 
Council  of  Berwick,  Pa.,  for  the  paving  of 
Front  St. 

®Ott  Bros.  Co.,  414  Worrington  .\ve.,  Pitts- 
burgh, Pa.,  has  been  awarded  the  contract  by 
the  Borough  of  Wilkinsburg,  Pa.,  for  grading, 
paving  and  sewering  and  constructing  con- 
crete walks  at  $5,198.  The  work  includes  2,200 
yds.  of  grading  at  $0.45  per  cu.  yd.,  940  sq. 
yds.  of  paving  at  $1.68  for  gravel  base  and 
$1.88  for  6-in.  concrete  base,  514  lin.  ft.  of 
concrete  curb  and  gutter  at  $0,76,  182  cu.  yds. 
of  concrete  retaining  wall  at  $8,  168  lin.  ft. 
concrete  steps  at  $1.10,  550  lin.  ft.  of  1%-in. 
wrought  iron  railing  3  ft.  high,  two  horizontal 
rails  and  posts  every  8  ft.  Bids  were  opened 
July  20.  Frease  &  Sperling,  Carl  Bldg.,  Wil- 
kinsburg, are  Engineers. 

®The  State  Highway  Department,  Harris- 
burg.  Pa.,  Edward  M.  Bigelow,  Commissioner, 
received  the  following  bids  July  30  for  state 
highway  work : 

The  City  Council  of  Berwick.  Pa.,  has  re- 
jected all  bids  received  recently  for  the  paving 
and  will  do  the  work  by  day  labor.  Follow- 
ing bids  were  received  on  the  work :  John  T. 
James,  Wilkes-Barre.  Pa.,  Watsontown  brick. 
$1.87 :  Mack  brick.  $2.02 ;  Clearfield,  $2.06  per 
sq.  vd. ;  H.  E.  Shotwell,  Watsontown,  $1.93; 
Mack,  $2.18,  and  Clearfield,  $2.15  per  sq.  yd. 

Clinton  County.  Pine  Creek  Township.  10,- 
996  ft.  asphaltic-bituminous  macadam  (pene- 
tration tnethod') — Fiss  &  Christiano,  Shamo- 
kin  Dam,  Pa.,  $35.997 ;  The  Juniata  Co.,  Phila- 
delphia, Pa.,  $33,152:  \\'.  C.  Simpson.  Punx- 
sutawney,  Pa.,  $33.987 ;  Wvoming  Vallev  Con- 
struction  Co.,   West    Nanticoke,    Pa.,  $36,516; 


M.  Bennett  &  Sons,  Indiana,  Pa.,  $30,650. 
(Awarded  contract.) 

Clinton  County,  Dunnstable  Township,  740 
ft.  asphaltic-bituminous  macadam  (penetration 
method) — Fiss  &  Christiano,  Shamokin  Dam, 
Pa.,  $2.5-32;  Juniata  Paving  Co..  Philadelphia, 
Pa.,  $2,224 ;  W.  C.  Simpson,  Punxsutawney, 
Pa.,  $2,392;  M.  Bennett  &  Sons,  Indiana,  Pa., 
$2,11-1  (awarded  contract). 

Allegheny  County,  Versailles  Township,  3,- 
510  ft.  brick  block  paving.* — Bowman  Bros. 
Co.,  McKeesport,  Pa.,  $20,025;  James  Topley 
&  Co.,  McKeesport,  Pa.,  $21,836;  P.  F.  Rhodes 
&    Son,   Versailles,   Pa.,  $25,975. 

*Award  to  be  made  Monday,  .'\ug.  5,  1912. 

Adams  County,  Straban  Township,  12,104  ft. 
asphaltic-macadam — B.  B.  Gonder,  Strasburg, 
Pa.,  $44,052 ;  George  E.  Stock  Co.,  Gettysburg, 
Pa.,  $38,265;  Thos.  Mechan  &  Sons,  Mt.  Airy, 
Pa.,  $32,092   (awarded  contract). 

Allegheny  County,  Edgeworth  Borough,  1,- 
790  ft. ;  .Allegheny  (Tounty,  Sewickley  Heights 
Township,  5,988  ft.     To  be  readvertised. 

Route  Xo.  221,  Blair  County,  Logan  Town- 
ship, 2(),624  ft.— Fogle  &  Co..  Hollidaysburg, 
Pa.,  asphaltic-bituminous-macadam  (penetra- 
tion method)  $98,518;  asphaltic  concrete  on 
concrete  foundation.  $110,008;  Bennett  &  Ran- 
dall, Greensburg.  Pa..  $100,956;  H.  G.  Hinkle, 
Inc..  .\ltoona.  Pa.,  asphaltic-bituminous  mac- 
adam (penetration  method),  $11,240  ;  asphaltic- 
concrete  on  concrete  foundation,  $109,675 
(awarded  contract). 

Route  No.  246,  Allegheny  County,  Marshall 
Township,  9,524  ft.  asphaltic-bituminous  mac- 
adam (penetration  method) — Neelen  &  Dalv, 
Pittsburgh,  Pa.,  $39,681;  Foley  Contracting 
Co.,  Pittsburgh,  Pa..  $38,147  (awarded  con- 
tract) ;  Ridge  Bros.  Co.,  Pittsburgh,  Pa.,  $39,- 
879.11. 

Route  No.  85,  Erie  County,  Conneaut  Town- 
ship, 8,077  ft.  brick  block  paving — H.  O.  Put- 
nam &  E.  W.  Brown.  Oil  Citv.  Pa..  $31,764; 
Heath  &  Hollis,  Corrv,  Pa.,  $:34.518;  Vetter 
Construction  Co.,  Meadville,  Pa.,  $37,2-59;  El- 
mer M.  Love  &  Son.  Corry,  Pa.,  $29,977 
(awarded  contract)  ;  Niagara  Construction 
Co.,  BulTalo,  N.  Y.,  $31,260. 

Lebanon  County,  Bethel  Township.  7.400  ft. 
Telford  macadam — The  Juniata  Co..  Philadel- 
phia. Pa..  $28.845 ;  M.  Bennett  &  Sons.  Indiana, 
Pa..  $22,9(i8  (awarded  contract)  ;  Stucker  Bros. 
Construction  Co.,  Harrisburg,  Pa..  $:;!6.404. 

Erie  County.  Albion  Borough,  5.8-33  ft.,  brick 
block  paving — H.  O.  Putnam  &  E.  W.  Brown. 
Oil  City.  Pa.,  $25,3-54  (awarded  contract)  ; 
Heath  &  HoHis,  Corry.  Pa.,  $30,008:  Vetter 
Construction  Co..  Meadville.  Pa..  $30.478 ;  El- 
mer M.  Love  &  Son,  Corry.  Pa..  $26.291 ;  Niag- 
ara Construction  Co.,  Buffalo,   N.  V.,  $26,227. 

South  Carolina. 

^Bids  will  be  received  until  10  a,  m.,  Aug. 
8,  by  John  McNeal,  City  Engineer,  Columbia, 
S.  C.,  for  furnishing  a  gasoline  tractor  for 
the  City  of  Columbia,  suitable  for  use  with 
a  street  sprinkler  and  street  sweeper.  Tractor 
must  have  a  drawing  capacity  equal  to  that  of 
12  mules  and  a  speed  of  from  3  to  5  miles 
per  hour.  Bidders  are  requested  to  submit 
complete  plans  and  specifications,  covering  full 
details  of  gasoline  tractors  for  which  bids  are 
submitted,  and  submit  a  price  f.  o.  b.  Colum- 
bia, S.  C.  R.  C.  Keenan,  Councilman  Super- 
intendent of  Streets. 

Tennessee. 

^  •t'B'ds  will  be  recei%x;d  until  10  a.  m..  .\ug. 
7.  by  Shelby  County  Commissioners,  Memphis, 
Tenn.,  for  stripping,  hauling  and  spreading 
gravel  and  for  day  work  for  turnpike  repairs 
for  the  year  of  1912.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  $500. 

•I'Bids  will  be  received  until  1  p.  m.,  Aug.  8, 
by  M.  F.  .Anderson.  Chairman  Jackson  County 
Good  Roads  Commissioners,  Gainsboro,  Tenn., 
for  grading,  draining  and  macadamizing  30 
miles  of  road. 

®Thc  Indian  Refining  Co.  has  been  awarded 
a  contract  by  the  city  of  Jackson,  Tenn,,  for 
the  application  of  50.000  yds.  of  liquid  asphalt 
on  the  streets  of  the  cit.v.  Work  will  begin 
within  two  weeks  and  will  cost  about  $10,000. 


•J* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Texas. 

4-Bids  will  be  received  until  8:30  p.  m., 
Aug.  12,  by  D.  L.  Noble,  City  Secretary,  Tay- 
lor, Texas,  for  the  construction  and  pavement 
of  about  fifteen  blocks  of  the  city  of  Taylor, 
Texas,  details  of  which  may  be  had  from  the 
City  Secretan,'  of  said  city.  Bids  will  be  re- 
ceived upon  the  following  materials:  Vitri- 
fied bricks,  sheet  asphalt,  bitulithic,  concrete, 
creosotcd  wood  blocks  and  asphaltic  concrete. 
A  certified  check  in  the  sum  of  $2,.500  drawn 
on  some  solvent  bank  and  made  payable  to 
C  M.  Still,  Mayor  of  said  city,  must  accom- 
pany each  bid. 

•I»Bids  will  be  received  until  Aug.  9  by 
city  of  Waco,  Texas,  for  the  paving  of  North 
Fifth  .\vc.  from  Washington  to  Herring  Ave. 

^•Bids  will  be  received  until  Noon,  Aug.  12, 
by  Leon  County  Commissioners,  Centerville, 
Texas,  at  the  office  of  W.  D.  Lacey,  County 
Judge,  for  the  construction  of  public  roads 
in  Leona  and  Flynn  Road  District  No.  5. 
Leon  County,  Texas,  to  be  built  from  the 
proceeds  of' the  $11,000  bond  is.sue  recently 
voted  for  that  purpose.  All  work  to  be  done 
in  accordance  with  plans  and  .specifications 
now  on  file  in  the  office  of  W.  D.  Lacey,  Coun- 
ty Judge  of  Leon  County.  Copies  of  plans 
and  specifications  will  be  furnished  on  re- 
quest. All  proposals  must  be  accompanied  by 
a  certified  check  of  the  amount  of  $2.50,  pay- 
able to  W.  D.  Lacey.  County  Judge  of  Leon 
County.  Bond  in  the  sum  of  10  per  cent  of 
the  total  issu«  of  $11,000  will  be  required  of 
the  successful  bidder  to  guarantee  the  faithful 
performance  of  the  work ;  sureties  thereon 
must  be  satisfactory  to  the  County  Judge  and 
Commissioners'  Court  of  said  coimty.  For 
further  information  apply  to  F.  A.  Gayle, 
Marquez,  Texas. 

The  citizens  of  Taylor,  Texas,  on  July  27 
voted  to  give  the  City  Council  authority,  to 
issue  bonds  to  the  amount  of  $25,000  for  the 
purpose  of  paving  the  main  business  streets 
of  the  city. 

Cit>'  Engineer  J.  M.  Preston  of  Dallas, 
Texas,  is  making  a  survey  of  Lancaster  Ave., 
in  Oak  Cliff.  Surveys  of  other  streets  will  be 
made  in  the  near  future,  after  which  bids  will 
be  asked  for  their  construction. 

The  City  Commissioners  of  Waco.  Texas, 
recently  passed  ordinances  for  street  pavin.g 
which  will  require  an  expenditure  of  about 
$12.5.000.  One  of  the  streets  to  be  paved  with 
permanent  material  is  North  Fifth,  from 
Washington  to  Herring  Ave.,  a  distance  of 
nearly  one  mile  and  a  half.  Bids  will  be  asked 
at  an  early  dale. 
The  citizens  in  the  vicinity  of  Venus,  John- 


son  County,  Texas,  on  July  29  v°ted  'h^  ^^I 
suance  of  bonds  to  the  amount  of  $75,000  tor 
the  building  of  pike  roads  in  that  precuict. 
Cleburne     is     the     county     seat     of    Johnson 

County.  r    -n  t.     ^ 

Bremond  Justice  Precinct  of  Robertson 
County,  Texas,  on  July  23  voted  the  issuance 
of  bonds  to  the  amount  of  $100,000  for  the. 
building  of  good  roads.  Fraiiklm  is  the 
county  seat. 

Utah. 

The  city  engineering  department  of  Salt 
Lake  City.  Utah,  issued  under  the  direction 
of  the  City  Commissioners  a  comparative 
statement  of  the  prices  paid  by  the  city  for 
street  paving  last  vear  and  those  which  will 
be  paid  this  year.  The  different  prices  include 
the  various  items  which  go  into  the  average 
paving  specification.    The  table  is  js^f°"°^^2' 

Prices.  Prices. 
Excavation,     cu.     yds ..5  0.80    $0.60 

Cement)    curb,     steel     reinforces, 
lin.    ft.—  „.  ^- 

6x16     ins 'I  .-'^ 

6x16.     curved     J-20         lO? 

6x16    and    30-in.     gutter 1.50         ''•'■■> 

Cement    curb,    plain,   lin.   ft.— 

g^^g     dU  .ou 

6x16    and"  2i-in.    gutter .95  .75 

6x16   and    SO-in.    gutter 1.15        1.™ 

g3f24     '**  ■ 

6x24    aiid'  'sc-in.    gutter 1.23        l-W 

False     curb    and     14-in.     gutter...       .95  .su 

False  curb  and  14-in.  gutter  with 

C.    I.    cover    4..i0         S.ofl 

30-in.    cement    gutter ■..■       -'O  .su 

Cement     pavement,       4     ins.       thicK, 

sq.     ft IS  .10 

Asphalt   pavement,   including  foun- 

dation,    sq.    yd -■^"        I'-' 

Concrete  pavement,   6   ins.  thick,   sq. 

yd •■     2.10        1.2n 

Clear.-out   box   16   ins.   wide,   A.    F. 

cover     23.00      20.00 

Furnishing  and  laying  vitrifled  pipe 

6   ins.    diameter,    lin.    ft 40  .35 

Constructing    grating    inlet 20.d0      20.on 

Besetting    M.    H.    cover a. 00        2.00 

Resetting    flumes,    lin.    ft 20  .20 

Removing  trees — 

6   ins.    or  less   in   diameter 3.70        Z.0(> 

6   to   12    ins.    in  diameter 5.25        4.00 

1    foot    and    over 7.50         5.50 

Furnishing  and  setting  G.  T.,  lin  ft.— 

4x6    ins 20  .2S 

4x10    ins 30  .36 

Vermont. 

®J.  C.  Connor  of  Schenectady,  N.  Y.,  has 
been  awarded  the  contract  by  the  Sidewalk 
Commission  of  Brattleboro,  Vt.,  for  the  con- 
struction of  6  miles  of  cement  sidewalks.  J. 
E.  Mellen  of  Brattleboro  is  in  charge.  Bids 
were  opened  July  17. 

Washington. 

»|«Bids  will  be  received  until  Sept.  4  by  City 
Clerk,  Aberdeen,  Wash.,  for  clearing  G8  acres 


of  land  and  filling  with  earth,  sand  or  gravel 
about  400,000  cu.  yds.  The  cost  of  the  work 
is  estimated  at  $300,000.  ,  ^       ,       r--. 

Resolutions  have  been  adopted  by  the  City 
Council  of  Seattle,  Wash.,  for  the  following 
street  improvements:  Paving  for  Fifth  Ave., 
from  Virginia  to  Vine  St.;  Lenora,  Blanch- 
ard  Bell,  Battery  and  Wall  Sts.,  from  Fourth 
to  Fifth  Ave. ;  planking  for  Laurelshade  Ave. 
from  East  Madison  St.  to  the  north  line  of 
McGilvra's  supplemental  Third  addition  ;  grad- 
in<r  and  curbing  for  39th  Ave.  south  from 
Ferdinand  to  Americus  St.,  and  Amencus 
from  39th  to  42nd  Ave.  south.     ^      ,      _        . 

Following  bids  were  received  by  the  Boara 
of  Public  Works  of  Seattle,  Wash.,  on  July 
26  for  the  paving  of  Harrison  St.:  h.  Mc- 
Lellan,  $31,650;  Barber  Asphah  Paving  Co., 
$32,207 ;  Independent  Asphalt  Paving  Co  $,Jo,- 
027-  P  J.  McHugh,  Third  Ave.,  W.  and 
Mercer  St.,  Seattle,  $31,025:  Sloan  Bros., 
$33,4.37.    . 

West  Virgiiua. 

The  Commissioners  of  Huntington,  W.  Va., 
rejected  all  bids  received  July  22  for  grading, 
paving  and  curbing  with  vitrihcd  brick  a  num- 
ber of  streets,  alleys  and  avenues  m  the  city. 
L.  A.  Pollock  is  Commissioner  of  Streets. 

Wisconsin. 

•|«Bids  will  be  received  until  $10:30  a.  m., 
Aug.  9,  by  Commissioner  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  paving  portions  of  a 
number  of  streets  with  bituminous  pavement 
and  concrete  foundation.  J.  P.  Shcrer  is  Dep- 
uty Commissioner. 

^Bids  will  be  received  until  10:30  a.  m., 
.^Vug.  12,  by  Department  of  Public  Works,  F. 
G.  Simmons,  Commissioner,  Milwaukee,  Wis., 
tor  resurfacing  with  bituminous  pavement  on 
the  present  concrete  foundation  on  a  number 
of  streets  as  follows:  Each  l)idder,  at  or  be- 
fore the  time  of  submitting  his  bid,  shall 
file  in  this  office  a  one-pound  sample  of  the 
asphaltic  cement  and  of  each  of  the  com- 
ponent parts,  namely  the  crude  and  the  re- 
fined asphalt  or  oil  from  which  the  said  as- 
phalt is  derived,  and  th^e  flux  oil  if  any  is  used. 
1.  Farwell  Ave.,  from  north  line  of  Brady 
St.  to  south  curb  line  of  LaFayette  Place  in 
the  Eighteenth  ward.  Sq.  vds.  of  pave- 
ment (resurfacing),  4,172.30.  2.  Farwell  Ave., 
from  south  line  of  Brady  St.  to  east  line  of 
Franklin  Place  in  the  First  ward.  Sq.  yds. 
of  pavement  (resurfacing),  5.338.86.  3.  Wells 
St..  from  Eleventh  St.  to  24th  St.  in  the  Six- 
teenth ward.  Sq.  vds.  of  pavement  (resur- 
facing),  12,021.77. 


BRIDGES—  STEELAND      CONCRETE 


California. 

®The  Board  of  Ventura  County  Super- 
visors, Ventura,  Calif.,  has  awarded  the  con- 
tracts for  the  construction  of  five  bridges  in 
the  County  as  follows :  Three  small  concrete 
structures  in  the  Upper  Ojai  Valley,  Gaily 
&  Clarke,  Los  Angeles,  $7,250;  bridge  over 
the  Hucneme  lagoon  near  that  town,  to  J. 
W.  Corbaky,  $2,49":  for  extensive  improve- 
ments i.n  the  Montalvo  bridge  over  the  Santa 
Clara  River  at  the  above  town,  the  old  wood- 
en piers  to  be  replaced  with  concrete  piers, 
J.  R.  McKnight,  $11,.532.  This  bridge,  after 
the  new  piers  are  in,  will  be  lifted  a  distance 
of  li'-j  ft.  toward  the  west  bank  and  placed 
on  the  new  foundation. 

Hawaii. 

•{•Bids  will  be  received  until  noon,  Sept.  4, 
by  the  Kauai  Loan  Fund  Commission,  Lihue, 
Kauai,  T.  H.,  for  a  steel  highway  bridge,  de- 
livered f.  o.  b.  wharf,  Honolulu,  as  follows: 
One  single  span,  pin  connected,  Pratt  Truss, 
through  highway  bridge.  14fi  ft.  center  to  cen- 
ter of  end  pins,  18  ft.  clear  roadway,  16  ft.  or 
more  overhead   clearance,  with  railing  but  no 


sidewalks.  Specifications:  Cooper's  Highway 
Bridges,  1909  ed.  live  load :  either  one  14-ton 
traction  engine  trailing  three  10-ton  macadam 
cars  on  axles  alternating  6  ft.  and  10  ft.  cen- 
ters, or  a  single  steam  roller  weighing  22  tons 
on  two  axles  10  ft.  centers.  Steel  floor  system 
to  acconimodale  6  inches  reinforced  concrete 
floor  slab  with  6  inches  of  macadam.  Heavy 
sections  of  members  are  desirable  on  account 
of  rust,  and  preference  should  be  given  to 
plates  instead  of  lacing  bars  for  same  reason. 
Further  information  may  be  obtained  from 
John  M.  Young,  Consulting  Engineer,  Hono- 
lulu. 

Idaho. 

The  Twin  Falls  Railway  Co.,  Twin  Falls, 
Idaho,  has  under  consideration  the  construc- 
tion of  a  bridge  over  the  Snake  River  about 
a  quarter  of  a  mile  below  Shoshone  Falls  in 
connection  with  the  construction  of  a  new 
line.  The  structure  as  proposed  will  be  1,180 
ft.  long  and  .540  ft.  high. 

Illinois. 
4"Bids  will  be  received  until  10  a.  m.,  Aug. 


8,  at  the  office  of   P.  T.  Hicks,  County   S 
4* indicates  work  now  ooen  for  bids,    ©indicates  a  contract 


vcyor,  Decatur,  III.,  for  the  construction  of 
two  reinforced  concrete  arch  bridges  in  Blue 
Mound  Township.  One  of  these  bridges,  a  20- 
ft.  span,  will  be  near  Bethlehem  church,  south- 
west of  Decatur  at  the  crossing  known  as 
Smith  bridge.  That  structure  will  contain 
168  yds.  of  concrete,  and  1,750  pounds  of 
three-quarter-in.  steel  bars.  The  16-ft.  span 
or  arch  will  be  one  mile  north  of  the  place 
known  as  Henson's  bridge.  The  second 
structure  will  contain  94  cu.  yds.  of  concrete, 
and    1,250   pounds    of    steel   reinforcing    rods. 

^Bids  will  be  received  up  to  10  a.  m., 
August  14,  1912,  at  the  Town  Clerk's  office, 
Butler,  Illinois,  for  the  construction  of  one 
reinforced  concrete  bridge,  to  be  built  in  But- 
ler Grove  Township,  Montgomery  County. 
Harry  A.  Fish,  Town  Clerk.  Butler,  Illinois. 
Pease  Bridge:  Span,  25  ft.;  roadway,  18 
ft. ;  height,  about  16  ft.  Estimated  amount  of 
concrete,  102.1  cu.  yds.;  reinforcing  steel,  10,- 
166  pounds.  Nearest  railroad  station,  Butler, 
about  1  mile.  It  is  reported  that  gravel  may 
be  obtained  from  the  stream  bed,  at  a  distance 
of  from  Vi  to  %  mile,  from  the  bridge  site, 
at  about  15  cts.  per  yd.     Present  bridge,  steel, 
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about  311- ft.  span.  Low  water  flow  about  2 
ins.  deep  and  6  ft.  wide ;  high  water,  about 
8  ft.  deep.  Stream  bed,  sand.  Abutments  to 
go  about  4  ft.  below  stream  bed  and  piles  used. 
Back  fill  and  approach  grades  included  in 
contract.  Engineer's  estimate,  $1,500.  Work- 
to  be  completed  on  or  before  November  1, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office,  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,   Springfield,  IlHnois. 

•J«Bids  will  be  received  until  7  p.  m.,  Sept.  3, 
by  the  Mayor  and  City  Counsel  of  Lacon,  111., 
for  the  construction  of  a  bridge  over  the  Illi- 
nois River  at  Lacon.  Proposals  will  be  re- 
ceived on  two  sets  of  plans  prepared  by  the 
Illinois  Highway  Commission  and  numbered 
respectively  62.6-1.^  and  (J2.6-1B.  More  de- 
tailed information  may  be  obtained  by  an  ex- 
amination of  the  plans  on  file  at  the  office  of 
the  City  Clerk  of  Lacon,  Illinois,  or  which 
may  be  obtained  upon  application  in  writing  to 
the  Illinois  Highway  Commission,  Springfield, 
III.  Official  advertisement  will  be  found  else- 
where in  this  issue. 

•}"Bids  will  be  received  until  10  a.  m.,  Aug. 
29,  by  the  Canal  Commissioners,  Lockport,  111., 
for  the  construction  of  several  bridges  in  ac- 
cordance with  the  plans  and  specifications  on 
file  in  their  office. 

4»Bids  will  be  received  until  noon,  Aug.  15, 
at  the  Farmers  and  Merchants'  Bank,  Sheri- 
dan, 111.,  for  the  construction  of  one  rein- 
forced concrete  bridge  to  be  built  in  Mission 
Township.  La  Salle  County.  Robert  Knapp, 
Town  Clerk.  Sheridan.  Rood  Bridge :  Span, 
12  ft. ;  roadway,  20  ft. ;  height,  about  13  ft. 
Estimated  concrete,  fil.l  cu.  yds.;  reinforcing 
steel,  4,411  lbs.  Nearest  railroad  station, 
Sheridan,  about  1  mile.  It  is  reported  that 
gravel  may  be  obtained  at  about  40  cents  per 
cubic  vard.  from  a  bank  located  about  3  miles 
from  the  bridge  site.  Concrete  abutments  of 
old  bridge  in  bed  of  stream;  old  span  12  feet. 
Stream  bed  gravel.  Abutments  to  be  carried 
about  3  ft.  below  stream  bed.  Low  water  flow 
dry ;  high  water,  about  6  feet  deep.  Engi- 
neer's estimate,  $800.  Work  to  be  completed 
on  or  before  Oct.  1,  1912.  More  detailed  m- 
formation  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highwav  Commission  which  may  be 
seen  at  theTow-'n  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield, 
Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
17,  at  the  People's  Bank,  Golden.  111.,  for  the 
construction  of  one  reinforced  concrete  bridge 
to  be  built  in  Northeast  Township,  .\dams 
Countv.  J.  H.  Tenhaeff.  Town  Clerk,  La 
Prairie,  Illinois.  Simpson  Bridge ;  Span,  22 
ft. ;  roadway,  16  ft. ;  height.  _about  14  ft.  Esti- 
mated amount  of  concrete,  70.0  cu.  yds. ;  rein- 
forcing steel,  7,728  lbs.  Nearest  railroad  sta- 
tion. La  Prairie,  about  dVz  miles.  No  local 
concrete  materials  available.  Present  bridge, 
steel  leg,  22  ft.  span.  Green  timber  may  be 
cut  near  the  site  for  falsework.  Low  water 
flow,  about  6  ins.  deep  and  10  ft.  wide;  high 
water  about  8y2  ft.  deep.  Excavation  to  be 
carried  about  3  ft.  below  stream  bed  through 
sandy  loam  to  gravellv  clay.  Engineer's  esti- 
mate, $1,000.  Work  to  be  completed  on  or  be- 
fore Oct.  15,  1912.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highwav  Commission  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highwav  Commission,   Springfield.   111. 

®F.  H.  Meliza,  Farmer  City,  111.,  has  been 
awarded  the  contract  for  the  construction  of 
seven  culverts  in  Santa  Anna  Township,  De- 
Witt  County,  111.,  at  his  bid  of  $2,011.  Bids 
were  opened  July  29. 

®The  contract  for  the  construction  of  the 
Redwood  bridge,  Santa  Anna  Township, 
DeWitt  County,  has  been  awarded  to  George 
A.  Quinlan,  Chicago,  111.,  at  $3,035.  Other  bids 
received  July  30   for  the  work  were  as   fol- 


lows: H.  S.  Wethercll,  Chicago,  $3,345;  K. 
H.  Meliza,  Farmer  City,  $3,750;  John  Wheeler 
Co.,   Geneva,  $3,408. 

®The  contract  for  the  construction  of  the 
Huntley  Ford  bridge,  Hadley  Township,  Pike 
County,  111.,  has  been  awarded  to  C.  .\.  Wever, 
Clayton,  111.,  at  $1,450.  Other  bids  received 
July  30,  for  the  work  were:  H.  S.  Wethercll, 
Chicago,  111.,  $1,495;  G.  A.  Quinlan,  Chicago, 
III.,  at  $1,540. 

®The  Board  of  Champaign  County  Super- 
visors, Urbana,  111.,  has  awarded  the  contract 
for  the  construction  of  the  proposed  bridge 
in  Mahomet  Township  to  the  Decatur  Bridge 
Co.,  Decatur,  111.,  at  $8,000. 

®G.  R.  Hyten,  Edwardsvillc,  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  Schwartz  and  Sedlaech  bridges  in  Ed- 
wardsvillc Township,  Madison  Countv,  111.,  at 
a  bid  of  $1,281.  Tony  HIad,  Edwardsvillc,  111., 
was  awarded  the  W'heeler  Xo.  2  bridge  at 
$870.     Bids  were  opened  July  25. 

At  a  recent  election  in  St.  Clair  Township, 
Belleville,  111.,  the  proposition  to  issue  $3,500 
of  bonds  for  the  reconstruction  of  six  bridges 
on  highways  in  the  Township,  was  carried. 

The  Trustees  of  the  Sanitary  District,  Chi- 
cago, 111.,  have  ratified  a  report  of  the  Com- 
mittee on  Engineering  with  regard  to  an 
agreement  macie  with  the  engineering  staff  of 
the  Pennsylvania  R.  R.  and  plans  w'ill  be 
drawn  immediately,  it  is  said,  for  a  new  $400,- 
000  bridge  over  the  river  at  Jackson  Boule- 
vard to  replace  the  structure  condemned  by 
the  Federal  authorities. 

An  election  was  recently  held  at  Belleville. 
111.,  for  the  purpose  of  submitting  to  the 
voters  the  proposition  to  issue  $3,500  worth  of 
bonds  for  the  reconstruction  of  bridges  in  St. 
Clair  Township.  John  Vogt,  Belleville,  111., 
is   Supervisor. 

Indiana. 

•|«Bids  will  be  received  until  11  a.  m.,  Aug. 
7,  by  Board  of  Wayne  County  Commission- 
ers, Richmond,  Ind.,  for  the  construction  of 
repairs  on  five  bridges.  L.  S.  Bowman  is 
County  Auditor. 

®The  Board  of  Clinton  County  Commis- 
sioners, Frankfort,  Ind.,  recently  awarded 
contracts  for  the  construction  of  bridges  as 
follows :  William  J.  Milroy,  Frankfort,  Ind., 
one  bridge ;  Frankfort  Construction  Co., 
Frankfort,  Ind.,  seven  bridges ;  U.  W.  Yundt, 
Frankfort,  Ind.,  eleven  bridges ;  Nees  &  Co., 
Frankfort,  Ind.,  one  bridge;  W.  D.  Kelley, 
Frankfort,   Ind.,  one  bridge. 

®The  Commissioners  of  St.  Joseph  County, 
South  Bend,  Ind.,  have  awarded  the  contract 
for  the  construction  of  two  bridges  in  Lincoln 
Township  to  the  Elkhart  Iron  &  Bridge  Co.. 
Elkhart,  Ind.,  one  at  Eighth  St.,  Walkerton 
and  the  Vincent  bridge.  Both  are  to  be  con- 
structed with  concrete  rails.  The  successful 
bid  on  the  Eighth  St.  bridge  was  $4,779,  and 
on  the  Vincent  $3,499.  Other  bidders  were 
the  N.  W.  Willi  Co.,  $5,557  and  $4,429  re- 
spectively ;  VanShyhawk  &  Knoblock,  $5,350 
and  $3,790,  and  R.  Z.  Snell,  $4,837  and  $3,665. 

Iowa. 

©The  contract  for  the  construction  of  two 
new  piers  on  the  Soutli  East  Ninth  St.  bridge 
at  Des  Moines,  la.,  has  been  awarded  to  the 
Marsh  Engineering  Co.,  Des  Moines,  la.,  at 
$2,027.  Bids  were  opened  July  24.  Horace 
Susong  is  City  Clerk. 

Maryland. 

As  a  result  of  action  taken  by  the  Board 
of  Estimates  one  of  the  four  municipal  propo- 
sitions to  be  placed  in  the  Presidential  and 
Congressional  ballot  to  be  voted  upon  at  Bal- 
timore in  November,  will  be  to  secure  a  $2,- 
000.000  loan  for  the  construction  of  a  new 
bridge  across  Spring  Gardens  connecting  Bal- 
timore City  with  Baltimore  and  Anne  Arundel 
Counties,  Md. 

Michigan. 

The  Detroit.  Delrav  &  Dearborn  R.  R.  Co. 
has  filed  a  petition  with  the  Board  of  Wayne 
Countv  Supervisors.  Detroit,  Mich.,  for  per- 
mission to  construct  and  maintain  a  bridge 
over    the    River    Rouge.      H.    B.    Ledyard    is 


President  of  the  railroad.  The  structure  is 
to  accommodate  a  double  track. 

®The  Johnson  Engineering  &  Construction 
Co.,  Battle  Creek,  Mich.,  has  been  awarded  the 
contract  for  the  steel  work  to  be  used  in  the 
viaduct  to  be  erected  over  South  McCamly 
St.  between  the  Post  Tavern  and  the  new  ad- 
dition to  the  Post  Building. 

Park  Commissioner  Hurlbut,  Detroit,  Mich., 
has  recommended  the  construction  of  a  new 
bridge  to  replace  the  present  structure 
to  Belle  Isle.  He  favors  the  purchase,  by 
condemnation  if  necessary,  of  the  four  corner 
approaches  to  the  island  at  the  juncture  of 
the  Boulevard  and  Jefferson  Ave.,  and  build- 
ing a  140-ft.  bridge,  providing  room  enough 
for  two  20- ft.  sidewalks  and  two  roadways, 
each  capable  of  accommodating  three  vehicles 
abreast.  He  would  start  an  elevation  just  on 
the  bridge  side  of  Jefferson  Ave.  and  raise 
the  bridge  10  ft.  higher  than  the  present  one, 
doing  away  with  much  opening  of  the  draw. 
He  estimates  the  plan  would  cost  from  $1,000,- 
000  to  $1,500,000. 

It  is  rumored  that  following  an  inspection 
trip  over  the  entire  system  of  the  Duluth. 
South  Shore  &  Atlantic  Ry.,  the  company  will 
make  an  expenditure  of  about  $500,000  for 
constructing  bridges  and  culverts.  V.  D. 
Simar,   Marquette,   Mich.,   is   Chief   Engineer. 

Minnesota. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
10,  by  L.  P.  Larson,  County  Auditor,  Redwood 
Falls,  Minn.,  for  the  construction  of  the  fol- 
lowing bridges  on  State  Road  No.  3  in  Red- 
wood County :  One  bridge  No.  648  between 
the  Townships  of  Delhi  and  Redwood  Falls. 
Clear  span  20  ft.,  roadway  16  ft.,  concrete 
floor,  steel  piles,  depth  of  concrete  below  top 
of  floor  about  10  ft.  One  bridge  649  between 
the  Townships  of  Kintire  and  Sheridan,  clear 
span  18  ft.,  roadway  16  ft.,  concrete  floor,  steel 
piles,  depth  of  concrete  below  top  of  floor 
about  8  ft.  One  bridge  650  between  the  Town- 
ships of  Kintire  and  Sheridan,  clear  span  12 
ft.,  roadway  16  ft.,  concrete  floor,  steel  piles, 
depth  of  concrete  below  top  of  floor  9  ft. 
Plans  and  specifications  may  be  seen  at  the 
above  named  office,  or  at  the  office  of  the  State 
Highway  Commission  at  St.  Paul.  Each  pro- 
posal must  be  accompanied  by  cash  or  a  cer- 
tified check  for  not  less  than  5  per  cent  of 
the  amount  of  the  bid,  payable  to  the  County 
Treasurer  of  said  Redwood  County. 

The  West  Duluth,  Minn.,  Commercial  Club 
is  advocating  the  construction  of  a  subway 
under  the  Northern  Pacific  tracks  at  Smith- 
ville,  estimated  to  cost  $6,000. 

The  City  Council  of  Winona,  Minn.,  at  a 
recent  meeting  discussed  the  possible  necessity 
of  rebuilding  the  Wisconsin  approach  to  the 
high  wagon  bridge  over  the  river.  It  is 
thought  that  the  proposition  to  raise  funds  for 
the  work  will  be  voted  on  at  the  fall  election. 

.•\s  the  result  of  the  recent  inspection  of  the 
high  bridge  over  the  Mississippi  River  at  Red 
Wing,  Minn.,  by  the  Council,  Board  of  Pub- 
lic Works  and  City  Engineer,  William  Gei- 
sheker,  the  Council  will  take  action  at  the 
August  meeting  to  have  the  structure  re- 
paired. The  cost  of  the  improvement  will  be 
about  $5,000  it  is  estimated. 

Following  an  extended  discussion  of  the 
plans  for  the  proposed  Mississippi  bridge  at 
Third  Ave.  S.,  Minneapolis,  Minn.,  the  Special 
Council  Committee  on  Bridges  selected  the 
Concrete-Steel  Engineering  Company  of  New 
York  to  serve  in  the  capacity  of  consulting 
and  resident  engineer,  and  adopted  a  motion 
providing  that,  before  the  committee  shall 
select  a  design  for  the  brid.ge,  such  design 
shall  have  been  submitted  to  a  board  includ- 
ing the  City  Engineer  and  representatives  of 
the  Minneapolis  Society  of  Architects,  the 
Civic  and  Commerce  Association,  the  Civic 
Commission  and  the  Municipal  Art  Society. 

Mississippi. 

At  the  .'\ugust  mectin.g  the  Boar'l  of 
Hinds  County  Supervisors,  Jackson.  Mis-.,  will 
take  up  for  consideration,  the  matter  of  co- 
operating with  Rankin  in  the  work  of  buildin.iv 


4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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a   traffic   bridge  across   Pearl   River  north  of 
Jackson. 

Montana. 

®The  Cascade  Coiintv  Board  of  Commis- 
sioners. Great  F-'alls.  Mont.,  recently  awarded 
the  Midland  Bridge  Co.,  Kansas  City,  Mo., 
the  contract  for  the  construction  of  a  bridge 
over  Sun  River  at  Sinims.  The  contract  price 
was  $12,430.  Other  bids  received  for  the 
structure  were  as  follows;  A.  Y.  Bayne  & 
Co..  Minneapolis,  $12,800;  Central  States 
Bridge  Co.,  Indianapolis.  $12,891;  Security 
Bridge  Co.,  Minneapolis.  $l.'?.2t)9;  Rocky 
Mountain  Bridge  Co.,  $13,300;  O.  E.  Peppard, 
Missoula,  $13.9.50;  Omaha  Structural  Steel 
Co,  $14,000;  Iblings  Bridge  Co..  $14,440;  Bil- 
lings Bridge  &  Steel  Co.,  $14,500;  Missouri 
Vallev  Bridge  &•  Iron  Co.,  $15,184;  Perham  & 
Haas;  St.  Anthonv,  Ida.,  $15,990;  Massillon 
Bridge  Co.,  .Massillon,  O..  $1<),091. 

®The  Midland  Bridge  Co.,  Kansas  City,  Mo., 
has  been  awarded  the  contract  for  the  con- 
struction of  four  I-beam  bridges  for  Cascade 
County  at  a  bid  of  $4,875.  The  structures  are 
to  be  placed  as  follows:  One  at  Johnson 
flat,  one  at  Willow  Creek,  half  a  mile  west  of 
the  Hackshaw  bridge,  one  at  the  junction 
of  the  Junkins'  road  and  Goon  coulee  road. 
and  one  at  L'lm.  The  work  on  all  the  bridges 
will  start  as  early  as  possible  to  get  the  ma- 
terials here. 

.■\  petition  is  being  circulated  in  Webb  City,. 
Mo.,  for  a  bridge  to  be  constructed  over  Cen- 
ter   Creek   at    Lakeside   on    the    road    running 
east  from  the  Carterville  cemetery. 
Nebraska. 

It  has  not  been  definitely  decided  as  yet 
whether  a  new  bridge  will  be  constructed  over 
the  Missouri  River  at  Omaha,  Nebr.,  by  the 
Union  Pacific  or  whether  the  old  structure 
will  be  rebuilt  and  widened  to  carry  four 
tracks.  The  United  States  War  Department 
will  probably  settle  tlie  matter. 

New  York. 

®Lupfer  &  Remick,  Buffalo,  N.  Y.,  have 
been  awarded  the  contract  by  D.  W.  Peck, 
Supt.  State  Board  of  Public  Works,  .Albany, 
N.  Y.,  for  the  construction  of  substructure, 
approach  spans  and  approaches  for  the  Weeds- 
port  bridge,  over  the  Erie  Canal.  The  con- 
tract price  was  $27,099.  Bids  were  opened 
July  .30. 

The  Schoharies  Valley  Railroad  has  sub- 
mitted plans  to  the  town  authorities,  Scho- 
haries, \.  Y.,  and  the  Public  Service  Commis- 
sion for  the  erection  of  a  new  bridge  over 
the  tracks  at  Hallenbeck's  crossing.  Accord- 
ing to  the  plans  the  new  structure  will  be 
6  to  7  ft.  higher  than  the  present  bridge. 
The  change  is  expected  to  be  made  this  sea- 
son. 

Ohio. 
•{•Bids  will  be  received  until  10  a.  m.,  -Aug. 
15.  by  Champaign  County  Commissioners, 
Urbana,  O.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  Dunlap 
Bridge  .Abutments  \o.  234  located  in  Urbana 
Township.  .According  to  the  Engineer's  esti- 
mate'the  work  will  include  200  cu.  yds.  of  con- 
crete, 1.1)14  lbs.  of  steel  and  excavation.  The 
cost  will  be  approximately  $1,748. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
12,  by  Morrow  County  Commissioners,  Mt. 
Gilead,  O.,  for  performing  labor  for  filling  the 
approaches  to  the  Anchor  mill  bridge  in  Gilead 
Township,  Morrow  County,  Ohio.  The  whole 
number  of  cubic  yards  in  said  fill  is  5.378. 
Plans  and  specifications  for  this  work  are  on 
file  in  the  office  of  the  .Auditor  of  said  County. 
Bidders  are  required  to  accompanv  their  bids 
with  a  certified  check  of  $200.  Clifton  Sipes 
is   County    .\uditor. 

^•Bids  will  be  received  until  noon,  .Aug.  IG, 
bv  Commissioners  nf  L.ikc  County,  Paines- 
ville.  C,  for  labor  and  material  necessary  for 
the  laying  of  a  kreodinc  hexagon  wood  block 
floor  on  a  iiridge  in  Painesville  Township,  in 
accordance  with  plans  and  specifications  now 
on  file  in  the  otfice  of  the  County  .\uditor. 
Said  plans  and  specifications  may  be  seen  at 
the  .A"ditor's  office  at  anv  ;'m?  during  regular 
office  l.ours.     Tlie   said   i)ridg';   fir,.-  is  2iix317 


ft.  A  contract  based  upon  said  sealed  pro- 
posal will  be  made  with  the  person  or  persons 
submitting  the  lowest  and  best  proposal,  and 
who  furnish  a  good  bond,  for  the  laithtul 
performance  of  their  contract.  A  certihed 
check  on  some  approved  Lake  County  bank, 
in  the  sum  of  10  per  cent  of  the  bid,  must 
accompany  the  proposal.  W.  A.  Davis  is 
County  Auditor. 

.^•Bids  will  be  received  until  2  p.  m.,  Aug.  9, 
by  Commissioners  of  Paulding  County, 
Paulding,  O.,  for  all  the  labor  and  materials 
required  in  the  following  bridge  work  in  ac- 
cordance with  the  plans  and  specifications  on 
file  in  the  County  Auditor's  office;  First,  No. 
118— To  heighten  the  piers  and  abutments  ot 
the  Junction  River  bridge,  located  across  the 
Auglaize  River  between  Sections  No.  19  and 
30,  Auglaize  Township,  Paulding  County, 
Ohio,  5  ft.  above  their  constructed  elevation. 
.Also  to  elevate  the  three  spans  now  standing, 
0  ft.  and  place  at  new  elevation.  Second,  No. 
120— To  heighten  the  piers  and  abutments  of 
the  Charloe  River  bridge,  located  across  the 
.Auglaize  River  in  Section  No.  17,  Brown 
Township.  Paulding  County,  Ohio,  4  ft.  above 
their  constructed  elevation.  .Also  to  elevate 
the  entire  bridge  4  ft.  and  place  at  new  ele- 
vation.    Howard  Mouser  is  County  Auditor. 

•J»Bids  will  be  received  until  noon,  Aug.  9, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  368  of  bridges  and  culverts 
on  the  Batavia  pike  from  the  Ohio  pike  to  the 
County  line  in  Anderson  Township. 

^Bids  will  be  received  until  noon,  Aug.  16, 
by  Board  of  Hamilton  County  Commissioners. 
Cincinnati,  O.,  for  the  following  County  work : 
Under  Specification  No.  .324,  for  concrete 
bridge  on  Neeb  road,  near  Muddy  Creek  road, 
west  of  R.  R.,  at  McDuffy's  farm,  in  Green 
Township.  The  work  to  be  done  according  to 
the  plans  and  specifications  now  on  file  in  the 
office  of  the  Board  of  County  Commissioners. 
.All  bids  must  be  made  on  blank  forms,  to  be 
had  at  the  office  of  the  Board  of  County  Com- 
missioners, and  be  accompanied  bv  a  bond  in 
the  sum  of  $500.  Albert  Reinhar'dt  is  Clerk. 
®J.  A.  Copeland,  R.  R.  1,  Wapakoneta,  O., 
has  been  awarded  the  contract  by  the  Board  of 
Auglaize  County  Commissioners,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  in  accordance  with  plans  and 
secifications  of  the  concrete  bridge  abutment 
for  the  Settlage  bridge  over  Muddy  Creek 
Ditch  in  Washington  Township.  Bids  were 
opened  July  20. 

©Commissioners  of  Lucas  County,  Toledo, 
O.,  have  awarded  contracts  for  the  repair  of 
bridges  as  follows :  W.  J.  Demuth,  White- 
house,  O.,  two  bridges  in  Springfield  Town- 
ship, one  a  mile  south  and  the  other  a  mile 
and  a  half  south  of  Holland  at  $271  and  $.')68 
respectively.  R.  W.  Johnson  got  the  con- 
tract for  repairing  13  of  the  structures  as  fol- 
lows: Three  bridges  in  Jerusalem  stone  road 
over  Cedar  Creek  in  Jerusalem  Township  for 
$706.96,  $424.88  and  $448.75;  bridge  half  mile 
west  of  Bono  over  VVard's  canal  in  Jerusalem 
Township,  $340;  bridge  one  mile  north  of 
Bono  over  a  dredged  ditch  in  Jerusalem  'Town- 
ship, $261.12;  bridge  over  Ten  Mile  Creek 
on  Bancroft  St.  at  Ottawa  Park  in  Wash- 
ton  Township,  $433.52;  bridge  over  the  creek 
on  the  Point  Place  road  at  Gurtz's  place  in 
Washington  Township,  $592.68;  bridge  over 
Ten  Mile  Creek  on  Central  .Ave.  near  the  .Al- 
bion farm  in  Sylvania  Township,  $735.20; 
bridge  over  creek  one  mile  south  and  one 
mile  and  a  half  west  of  Neapolis  in  Provi- 
dence Township.  $302.19;  bridge  over  Canal 
Side  Cut,  30  rods  south  of  the  paper  mill  in 
Maumee.  $344.31 ;  bridge  over  Swan  Creek  at 
the  north  end  of  Salisbury  stone  road  north- 
west of  Maumee  in  Monclova  Township, 
$844.-38 :  bridge  over  Dry  Creek  three-(iuarters 
of  a  mile  southeast  of  Monclova  in  Monclova 
Township,  $327.68;  bridge  over  Swan  Creek 
at  the  north  end  of  the  Conant  St.  road  north 
of  Maumee  in  Springfield  Township,  $437.20. 
®The  Board  of  Lucas  County  Commission- 
ers, Toledo,  O.,  has  awarded  the  contract  for 
the  construction  of  two  concrete  abutments  for 
County    Road    bridge    481,    over   C'da--    Creek 


to  Joseph  Wolf,  Station  "A",  Toledo,  O.,  at 
$7.94  per  cu.  vd.  The  work  will  include  175 
cu.  yds.  A.  J."  Hatch  is  County  Engineer.  Bids 
were  opened  July  24. 

Director  of  Public  Service,  has  recommend- 
ed, on  the  advice  of  Robert  Hoffman,  City 
Engineer,  Cleveland,  O.,  that  a  new  bridge  be 
built  over  the  river  at  Main  .Ave.  N.  W.,  in- 
stead of  the  tunnel  as  suggested. 

City  Engineer  G.  C.  Cummin,  Dayton,  O., 
has  submitted  a  proposition  to  the  County 
Commissioners  offering  to  pay  all  over  $10,- 
000  of  the  expense  incurred  by  the  construc- 
tion of  a  new  bridge  over  the  river  at  the 
Springboro  Road.  The  cost  of  the  structure  is 
estimated   at  about  $12,000. 

Two  sets  of  plans  have  been  completed  by 
F.  M'.  Lillie,  City  Engineer,  Youngstown,  O., 
for  the  proposed  bridge  at  East  Federal  St. 
to  replace  the  present  viaduct.  One  set  of 
plans  is  for  a  bridge  to  extend  from  East  Fed- 
eral St.  on  a  straight  line  to  a  point  at  the 
intersection  of  Himrod  and  Wilson  Aves.  The 
other  plans  are  for  a  bridge  to  extend  due 
east  from  Federal  St.  about  half  the  length 
of  the  present  approach,  then  curve  north- 
ward and  then  again  eastward,  the  north  ap- 
proach to  be  where  the  present  approach  is.  It 
is  said  the  plans  are  preferrable  because  they 
give  a  better  grade  and  a  sightlier  structure. 
The  two  sets  of  plans  have  been  shown  to 
Mayor  Hartenstein  and  will  be  submitted  to 
the  General  Improvements  Committee  of 
Council. 

Champaign  County  Engineer  Darnell,  Ur- 
bana, O.,  has  completed  plans  for  the  construc- 
tion of  a  concrete  bridge  over  Mad  River  on 
the  Swamp  Road  south  of  Westville.  The 
structure  will  have  two  35-ft.  concrete  arches 
with  abutments  extending  7  ft.  below  the 
water  level.  The  cost  of  the  structure  is  esti- 
mated at  about  $2,900.  Bids  for  the  work  will 
probably  be  asked  by  the  Commissioners  short- 
ly- 
All  bids  received  July  22  by  Lorain  County 
Commissioners,  Elyria,  O.,  for  the  construc- 
tion of  the  new  stone  abutment  for  the  Free- 
man bridge  in  La  Grange  Township,  Central 
Road,  have  been  rejected  and  the  work  will  be 
re-estimated  and  readvertised.  F.  L.  Ellen- 
berger  is   Clerk. 

The  Pothoff  Construction  Co.,  at  $3,600, 
was  the  low  bidder  for  four  roadway  stringers 
to  supplant  those  now  on  the  Eighth  St.  via- 
duct,  Cincinnati.   O. 

Oklahoma. 

^•Bids  will  be  received  until  10  a.  m.,  Aug. 
26,  by  W.  E.  Looper,  County  Clerk,  Musko- 
gee, Okla.,  for  the  construction  of  twelve 
bridges.  Each  bid  must  be  accompanied  by  a 
certified  check  for  20  per  cent  of  the  amount. 

It  has  been  announced  by  Mayor  J.  E. 
Nissley,  Guthrie,  Okla.,  that  as  soon  as  the 
viaduct  bonds,  amounting  to  $25,000,  are  ap- 
proved by  the  .Attorney  General  work  will  be 
started  on  the  construction  of  the  proposed 
structure. 

Oregon. 

It  has  been  announced  by  R.  E.  Strahorn, 
Vice-President  Oregon-Washington  Railroad 
&  Navigation  Co.,  Portland,  Ore.,  that  it  has 
not  been  decided  by  the  officials  of  the  com- 
pany whether  to  build  a  concrete  or  steel  tres- 
tle at  the  Monroe  St.  bridge.  The  matter  is 
being  investigated,  however,  and  soundings  are 
being  made  for  both  types.  D.  C.  Coates  is 
Commissioner  of  Public  Works,  Portland,  Ore. 
Pennsylvania. 

•J-Bids  will  be  received  until  noon,  Aug.  12, 
by  Board  of  Mercer  County  Commissioners, 
Mercer,  Pa.,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  the  substructure 
of  the  Lincoln  Ave.  bridge  in  Grove  City,  Pa. 
A  certified  check  for  $100  must  be  filed  with 
each  bid. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
0,  by  Board  of  County  Commissioners,  at  the 
office  of  R.  J.  Cunningham,  County  Controller, 
Pittsburgh,  Pa.,  for  the  building  of  631  cu. 
yds.,  more  or  less,  of  masonrv  for  bridges  and 
retaining  walls  and  58  cu.  vds.,  more  or  less, 
of  masonry  for  bridges        ' '      ^ 


.  _      OP  the  Douglass  Hoi 

•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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low  road,  situate  in  Elizabetli  Township,  Al- 
legheny County,  and  409  cu.  yds.,  more  or  less, 
of  masonry  for  bridges  and  160  cu.  yds.,  more 
or  less,  for  retaining  wall  on  the  Lovedale 
Hollow  road,  situate  in  Elizabeth  Township, 
Allegheny  County,  Pa.  Bidders  are  requested 
to  secure  specification  and  proposal  blanks 
from  the  otfice  of  John  S.  Gillespie,  Road 
Commissioner,  Room  306  Court  House,  Pitts- 
burgh. Work  to  be  completed  within  60  days 
after  signing  of  contract. 

©Commissioners  of  Bradford  County, 
Towanda,  Pa.,  have  awarded  the  contract  for 
paving  the  County  bridge  over  the  Susque- 
hanna River  at  Wyalusing  to  E.  R.  Booth, 
Owego,  X.  Y.,  at  his  bid  of  $10,000.  The 
structure  is  1,400  ft.  in  length. 

®George  H.  Hartman,  Wilkes-Barre,  Pa., 
E.  W.  Conley,  Wyoming.  Pa.,  and  .Andrew 
Croop  have  been  awarded  the  contract  for  the 
construction  of  bridges  in  Luzerne  County  as 
follows:  Bear  Creek  Township — Bridge  No. 
3,  to  E.  W.  Conley,  for  $391.  Butler  Town- 
ship—Bridge No.  2,  to  G.  H.  Hartman,  for 
$324;  No.  3  to  G.  H.  Hartman,  for  $401. 
Exeter  Township — Bridge  No.  1,  to  E.  W. 
Conley,  for  $321.  Fairmount  Township — 
Bridge  No.  1,  to  Andrew  Croop,  for  $275. 
Franklin  Township — Bridge  No.  1,  to  John 
E.  Swingle,  for  $273.50.  Hollenback  Town- 
ship— Bridge  No.  1,  to  G.  H.  Hartman,  for 
$394;  No.  2,  to  G.  H.  Hartman,  for  $380. 
Jackson  Township — Bridge  No.  1,  to  G.  H. 
Hartman,  for  $199;  No.  2,  to  G.  H.  Hartman, 
for  $310.  Kingston  Township — Bridge  No.  1, 
to  E.  W.  Conlev,  for  $250;  No.  2,  to  E.  W. 
Conley,  for  $431 ;  No.  3,  to  E.  W.  Conley,  for 
$325.  Lake  Township — Bridge  No.  2,  to  E. 
W.  Conlev,  for  $250.  Nescopeck  Township — 
Bridge  No.  2,  to  E.  W.  Conley,  for  $490.  Ross 
Township — Bridge  No.  1,  to  G.  H.  Hartman, 
for  $245.  Salem  Township — Bridge  No.  1,  to 
G.  H.  Hartman,  for  $198;  No.  2,  to  G.  H. 
Hartman,  for  $225.  Slocum  Township — 
Bridge  No.  1,  to  E.  W.  Conley,  for  $489. 
Sugarloaf  Township — Bridge  No.  1,  to  G.  H. 
Hartman,  for  $.359 ;  No.  2,  to  G.  H.  Hartman, 
for  $489.  L^nion  Tow-nship — Bridge  No.  1.  to 
E.  W.  Conley,  for  $190.  The  bridges  f9r 
which  the  contracts  have  been  awarded  will 
all  be  of  reinforced  concrete  except  one  in 
Kingston  Township  and  one  in  Union  Town- 
ship, which  will  be  of  steel. 

The  Pennsylvania  Railroad  will  shortly  start 
work  widening  the  bridge  over  the  Schuylkill 
River  at  Girard  Ave.,  Philadelphia,  Pa.,  on 
the  New  York  Division.  The  cost  of  the  im- 
provement is  estimated  at  $500,000.  The  work 
involves  the  widening  of  the  approaches  to 
the  bridge  on  each  side  of  the  river,  and  on 
the  Fairmount  Park  side  the  company  will 
erect  an  arch  over  the  entrance  to  Lans- 
downe  Drive.  Workmen  are  already  engaged 
in  clearing  the  land  in  the  Park,  preparatory 
to  moving  the  drive  further  south,  in  line 
with  the  proposed  arch.  .At  present  the 
Girard  Ave.  bridge  has  two  tracks. 

J.  F.  Brogan  &  Co.,  Contractors,  Philadel- 
phia, have  moved  their  equipment  to  Rock- 
wood,  Pa.,  and  started  work  one  mile  north 
of  that  place  on  the  Somerset  &  Cambria 
branch,  grading  the  track  on  the  east  side  of 
the  branch  for  the  new  bridge  over  the  Cas- 
selman  River. 

The  Allied  Transportation  Committees  of 
the  Fox  Chase,  Ryers,  Cheltenham,  Lawndale 
and  Crescentville  Improvement  Associations 
are  requesting  the  City  of  Philadelphia,  Pa., 
to  remove  the  old  stone  bridge  over  the  Ta- 
cony  Creek  between  Olney  and  Crescentville 
on  the  Second  St.  pike  and  replace  it  with  a 
modern  steel  structure. 

Commissioners  of  Luzerne  County,  Wilkes- 
Barre,  Pa.,  are  still  considering  the  construc- 
tion of  a  bridge  over  the  river  connecting 
Nanticoke  and  West  Nanticoke.  The  new 
project  is  to  use  the  spans  of  the  present 
Market  St.  bridge  at  Nanticoke,  as  only  one 
additional  span  would  be  necessary  there  to 
complete  the  bridge  and  the  County  would  be 
saved  considerable  money.  Engineers  have 
stated  that  the  present  spans  could  be  floated 
down  the  river  on  bar.ges  and  placed  in  posi- 
tion  on   new   piers   without  much   difficulty. 


Following  the  inspection  of  the  proposed 
site  for  the  construction  of  the  bridge  at  Bald 
Eagle  Ave.,  Hollidaysburg,  Pa.,  the  Blair 
County  Commissioners  decided  upon  the  im- 
mediate erection  of  the  structure. 

Commissioners  of  Union  County,  Lewis- 
burg,  Pa.,  and  Northumberland  County,  Sun- 
bury,  Pa.,  have  reached  an  agreement  in  re- 
gard to  constructing  the  proposed  new  steel 
bridge  spanning  the  island  in  the  river  between 
Afilton   and   West   Milton. 

South  Carolina. 

The  Blue  Ridge  Ry.,  J.  R.  Anderson,  Super- 
intendent, Anderson,  S.  C,  will  start  work 
shortly  on  the  construction  of  a  steel  trestle 
to  replace  the  wooden  structure  spanning  a 
creek  6  miles  west  of  Anderson,  which  was 
recently  destroyed  by  fire.  The  old  trestle 
was  600  ft.  long.  The  work  will  necessitate 
an  expenditure  of  $50,000. 

A  hearing  was  held  by  the  U.  S.  Engineer, 
Aug.  6,  at  the  Custom  House  Building, 
Charleston,  S.  C,  on  the  matter  of  raising  the 
elevation  of  the  bridges  over  the  Edisto  River 
south  of  Orangeburg.  The  bridges  which  it 
is  proposed  to  raise  are  as  follows :  The 
Southern  Railway  trestle  at  Branchville  and 
the  County  bridges  at  Rowes  and  Jennings  in 
Orangeburg  County ;  at  Fitts  and  Tuckers,  be- 
tween Orangeburg  and  Bamberg  Counties ;  at 
Raysors,  Canady,  Stokes  and  Givhans,  be- 
tween Dorchester  and  Colleton  Counties. 

Tennessee. 

4«Bids  will  be  received  until  1  p.  m.,  Aug. 
10,  by  J.  M.  Jones,  Engineer,  407  Cole  BIdg., 
Nashville,  Tenn.,  for  the  construction  of  a 
75-ft.  span  steel  highway  bridge  over  Mill 
Creek  near  Antioch.  The  structure  will  have 
a  110-ft.  concrete  trestle  approach. 

®Two  contracts  have  recently  been  let  by  W. 
B.  Sloan,  Chairman  of  the  County  Court 
Bridge  Committee,  Nashville,  Tenn.,  for  the 
construction  of  bridges  in  Davidson  County. 
The  most  important  was  for  a  steel  and  con- 
crete bridge  65  ft.  long  to  be  built  over  Over- 
all's Creek  on  the  River  Road  in  the  Eighth 
District  to  replace  a  bridge  which  was  washed 
away  during  the  April  flood.  The  contract 
calls  for  an  expenditure  of  $3,000,  and  it  was 
awarded  to  the  Nashville  Bridge  Company. 
The  work  will  begin  at  once. 

Texas. 

•I«Bids  will  be  received  until  Aug.  12  by  the 
Commissioners  of  La  Salle  County,  C.  C. 
Thomas,  County  Judge,  Fowderton,  Tex.,  for 
the  construction  of  a  steel  highway  bridge 
over  the  Frio  River  at  Fowlerton,  bridge  to  be 
56  ft.  span,  18  ft.  roadway,  with  reinforced 
concrete  piers  and  timber  trestle  approaches. 
Certified  check  for  $100  must  accompany  each 
bid.  W.  H.  Sylvester,  Enginer,  Cotulla,  Tex. 
Te.x. 

A  committee  of  Oak  Cliff  citizens  has  been 
appointed  to  interview  the  Commissioners  of 
Dallas,  Texas,  to  urge  that  plans  adopted 
by  the  Oak  Cliff  citizens  for  the  construction 
of  the  main  approach  to  the  Dallas-Oak  Cliff 
viaduct  be   followed. 

Utah. 

•J«Bids  will  be  received  until  10  a.  m.,  Aug. 
10,  by  Board  of  County  Commissioners,  Salt 
Lake  City,  Utah,  for  the  work  of  constructing 
one  or  two  log  stringer  bridges  resting  on 
concrete  abutments.  The  contractor  must  fur- 
nish his  own  plans  for  a  reinforced  concrete 
top  to  take  the  place  of  the  log  stringer  top 
for  each  bridge.  M.  Z.  Witcher  is  County 
Clerk. 

Virginia. 

^Bids  will  be  received  until  Sept.  2,  by 
Board  of  Pittsylvania  County  Supervisors, 
Chataham,  Va.,  for  the  construction  of  bridges 
as  follows :  Across  Elkhorn  Creek,  on  road 
to  Riceville;  across  Cane  Creek  on  road  from 
Danville  to  Milton,  N.  C. ;  double-track  trestle 
at  Fall  Creek  bridge  on  Bradley  Rd.  near 
Danville.  Bids  will  be  received  on  both  iron 
and  wood  structures. 

Washington. 

Commissioners  and  Engineers  of  King  and 


Pierce  Counties,  Wash.,  will  shortly  visit  and 
inspect  the  proposed  site  for  the  erection  of  a 
bridge  over  the  White  River.  The  structure 
will  be  about  250  ft.  long  and  will  cost  ap- 
proximately $40,000.  Otto  Case  is  Clerk  of 
the  Board  of  King  County  Commissioners, 
Seattle,  Wash. 

The  Spokane  &  Inland  Ry.,  the  Chicago, 
Milwaukee  &  Puget  Sound  and  the  Washing- 
ton Power  Co.,  will,  it  is  said,  construct  a 
bridge  on  Front  St.,  Spokane,  Wash.  The 
improvement   will    cost   about   $250,000. 

West  Virginia. 

The  Guyandotte  Bridge  Co.,  Branchland,  W. 
Va.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  for  the  purpose  of  constructing  a 
toll  bridge  on  Guvan  River.  The  incorporators 
are  W.  E.  Beardslee,  Clarksburg,  W.  Va. ;  J. 
G.  Farquhar,  J.  B.  Bond,  Waller  C.  Hardy, 
N.  L.  Johnson,  Ch.irU'ston,  W.  Va. 
Wisconsin. 

®The  Board  of  Public  Works,  Fon  du  Lac, 
Wis.,  has  awarded  the  contract  for  the  con- 
struction of  two  bridges  over  the  East  branch 
of  the  river  at  Forest  Ave.,  and  First  St.,  at 
a  bid  of  $8,150.  Bids  for  the  bridge  work 
were  submitted  by  other  firms  as  follows: 
Worden-AUen  Co.,  Chicago,  $8,480;  Hennepin 
Co.,  Minnesota,  $8,550 ;  Wausau  Iron  Works, 
$8,220.  The  new  bridges  will  have  cement 
floors.  The  Forest  Ave.  structure  will  be  wide 
enough  so  as  to  permit  for  the  ultimate  ex- 
tension of  the  street  car  line  on  that  thor- 
oughfare. 

Canada. 

•J"Bids  will  be  received  until  noon,  Aug.  10, 
by  Frank  Barber,  County  Engineer,  Toronto, 
Ont.,  for  the  construction  of:  1.  Reinforced 
Concrete  Girder  Bridge  of  27-ft.  span,  over 
the  Don  River  on  the  Townline  between  York 
and  Vaughan  Townships,  Con.  II.  2.  Rein- 
forced Concrete  Slab  Bridge,  18  ft.  clear  span : 
on  the  Townline  between  East  Guillimbury 
and  Whitchurch,  near  Con.  IV.  Plans  and 
specifications  and  all  necessary  information 
may  be  obtained  at  the  office  of  the  Engineer. 

•J»Bids  will  be  received  until  noon,  Aug.  8, 
by  R.  H.  Jupp,  County  Engineer,  Toronto, 
Ont.,  for  the  construction  of  concrete  abut- 
ments for  a  bridge  over  the  Pretty  River,  on 
Hurontario  St.  in  the  Village  of  Nottawa,  in 
the  County  of  Simcoe.  Plans  and  specifica- 
tions may  be  obtained  from  W.  A.  Tom,  Esq., 
Deputy-Reeve,  Collingivood,  Ont.,  and  also 
at  the  office  of  Frank  Barber,  Esq.,  Consult- 
ing Engineer,  57  Adelaide  St.,  East,  Toronto. 

^•Bids  will  be  received  until  noon,  .Aug.  10, 
by  Frank  Barber,  Etobicoke  Township, 
Engineer,  Toronto,  Ont.,  for  the  construction 
of  Concrete  Abutments  for  a  Steel  Bridge 
over  a  branch  of  the  Huniber  River,  in  the 
Township  of  Etobicoke,  Lot  31,  Con.  A  and 
B,  known  as  Barker's  Bridge.  Plans  and 
specifications  and  all  necessary  information 
may  be  obtained  at  the  office  of  the  Engineer. 

4*Bids  will  be  received  until  noon,  .\ug.  13, 
by  G.  R.  Geary,  Chairman,  Board  of  Control, 
Toronto,  Ont.,  for  the  construction  and  erec- 
tion of  drip  guards.  Lansdown  .-Xve.  subway 
and  additional  steel  work,  Hallam's  bridge. 
Center  Island.  Specifications,  plans,  and  forms 
of  tender  may  be  obtained  on  application  to 
the  office  of  the  Commissioner  of  Works  (De- 
partment of  Railways  &  Bridges),  Toronto. 

.'\t  a  meeting  of  the  City  Council,  July  29. 
St.  Catharines,  Ont.,  a  by-law  was  passed  for 
the  erection  of  a  $75,000  concrete  bridge  over 
the  old  Welland  Canal  at  Lock  3.  The  bridge, 
which  is  to  be  erected  by  a  newly-formed 
company,  will  open  up  a  large  territory  south 
of  the  Welland  Canal,  which  will  be  iised  as 
a  residential  section,  and  also  is  a  desirable 
location  for  factories. 

The  Railway  Commission  on  July  27  in- 
structed that  work  on  the  construction  of  the 
bridge  over  the  Second  Narrows  connecting 
Vancouver,  B.  C,  with  North  Vancouver, 
must  be  started  within  30  days  after  the  ap- 
proval of  the  plans  by  the  Engineer.  The 
Burrard  Bridge  &  Tunnel  Co.  is  to  erect  the 
bridge  which,  it  is  estimated,  will  cost  about 
$2,000,000.  Cleveland  &  Cameron,  Vancouver, 
R.  C,  are  Engineers. 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Arizona. 

A  project  is  under  consideration  for  the  con- 
struction of  a  dam  on  the  San  Pedro  River,  12 
miles  from  Benson,  for  the  irrigation  of  15,000 
acres  of  land.  The  project  will  involve  the 
expenditure  of  about  $100,000.  Murray  J.  Mot- 
ley, Secretary  of  Board  of  Trade,  Benson, 
Ariz.,  is  interested.  M.  M.  O'Shaughnessy, 
Union  Trust  Bldg..  San  Francisco,  Cal.,  is  the 
Engineer. 

Arkansas. 
•J«Bids  will  be  received  until  '^  p.  ni.,  Sept. 
o,  by  Board  of  Directors  of  Little  Running 
Water  Drainage  District,  Randolph  County. 
Pocahontas.  .Ark.,  for  the  construction  of  the 
proposed  drainage  system  in  the  above  named 
district,  amounting  to  approximately  IJOO.OOO 
cu.  yds.  of  excavation,  in  accordance  with  the 
plans  and  specifications  on  file  in  the  office 
of  said  board.  Each  proposal  must  be  accom- 
panied by  a  certified  check  in  the  sum  of  $2,- 
500  L.  R.  Pickett  is  Sccretarv  of  the  Board. 
•t«Bids  will  be  received  until  Aug.  8.  by  J.  J. 
Battle,  President,  Orton  Levee  District,'  Ash- 
down,  .\rk.,  for  the  completion  of  a  levee  in- 
volving about  216,000  cu.  vds.  of  earth.  A 
certified  check  for  $1,000  must  accompanv  each 
bid. 

•J'Bids  will  be  received  until  2  p.  m.,  Aug. 
20,  by  the  Fourche  Drainage  District,  Warren 
E.  Lenon,  Secretary  Chamber  of  Commerce, 
Little  Rock,  .\rk.,  for  the  excavation  of  the 
Main  Canal  of  Fourche  Drainage  District,  the 
construction  of  levees  along  same,  and  con- 
crete culverts,  as  follows:  Contracts  Num- 
bers o,  6  and  7:  Main  Canal:  Length,  8 
miles,  base  86  ft.,  slopes  2  to  1,  maximum 
depth  22  ft.,  contains  1,11-5,000  cu.  vds.  Sec- 
ondary Canal:  Length,  6  miles,  base  .30  ft., 
slopes  1  to  1,  maximum  depth  23  ft.,  contains 
68(,000  cu,  yds.  North  Levee:  Length,  8  miles, 
crown  30  ft.,  maximum  height  22  ft.,  contains 
733,400  cu.  yds.  South  Levee :  Length,  8  miles 
5o-^J?  ^  ^'-  "la'^imum  height  22  ft.,  contains 
43o,600  cu.  yds.  The  above  canals  and  levees 
are  parallel  to  each  other  and  the  material 
from  the  canals  is  to  be  used  in  the  levees 
Contract  Number  8,  Reinforced  Concrete  Cul- 
verts: 1  box  culvert;  length  624  ft.,  8  ft  by 
10  ft.,  contains  1,750  cu.  vds.  1  box  culvert 
length  500  ft.,  5  ft.  by  G  ft.,  contains  500  cu' 
yds.  Contract  Number  9,  Dredge  Ditches- 
Main  Canal:  Length  6Vi  miles,  top  width  90 
ft.,  contains  1.55,000  cu.  yds.  Lateral  Ditches : 
lotal  length  6  miles,  top  width  12  to  18  ft 
contains  145,000  cu.  yds.  Contracts  Numbers 
1     n  ^""^  located  within  2  miles  of  Lit- 

tle Rock,  Arkansas,  Contract  Number  0,  from 

on'.°u.  ,,'^'c'  ^''TcJ-'"',''  ^°''^-  Lund  &  Hill, 
204 V4  W.  Second  St.,  Little  Rock,  Ark  are 
the  engineers.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

Illinois. 

4iBids  will  be  received  until  Aug.  17  by 
Commissioners  of  Union  Drainage  District 
u  k  ••^sh'tum  and  Dan  forth  townships,  at 
the  office  of  P.  H.  Carey,  Clerk,  Ashkum,  111 , 
lor  the  removal  of  about  5,000  cu  yds  of 
earth  from  2Vi  miles  of  the  main  ditch  and 
about  1,.jW  cu.  yds.  from  a  branch  ditch.  The 
bids  must  include  the  removal  and  replace- 
ment, where  necesary,  of  all  bridges  and  other 
obstructions.  A  certified  check  for  'o  per 
cent  must  accompany  bids. 

+Bids  will  be  received  until  Aug.  22  by 
Commissioners  of  Auxier  Creek  Special 
Drainage  District.  Hamilton  and  Wayne  Coun- 
ties, at  the  residence  of  G.  H.  Stich,  R.  F  D 
No.  2,  Dahlgrcn,  111.,  for  the  construction  of 
two  mam  ditches  and  two  laterals.  The 
main  ditches  are  18,000  and  26,000  ft  long  4 
to  8   ft.  wide  at  bottom.  C  and    8    ft     deep 

,n,rjfi8ao  ''  "1"'""R  excavation  of  103.877 
and  48,889  cu.  yds.,  respectively.  The  two 
laterals  are  2  and  4  ft.  wide  at  bottom  4  ft 
deep,   requiring  excavation  of  2S.493  cu'.  yds! 

•h  indicates  wo 


The  estimated  cost  for  the  entire  work  is 
$17,300,  or  10  cts.  a  yd.  The  contract  includes 
clearing  of  the  right  of  way.  There  are  no 
railroads  to  cross.  The  nearest  railroad  sta- 
tion is  Dahlgren,  5  miles  from  the  starting 
point  of  the  work.  Certified  check  for  $1,000 
required  with  bids.  J.  H.  Morlan,  Fairfield, 
111.,  is  Engineer. 

®M.  J.  O'Meara  &  Son,  Cullom,  111.,  have 
been  awarded  the  contract  at  $108,650,  for 
constructing  levee  and  ditches  for  the  Big 
Lake  Drainage  and  Levee  District.  Warren 
R.  Leach,  Secretary,  Rushville,  111.  The  con- 
tract calls  for  905,804  cu.  yds.  of  earth  work. 
Bids  were  opened  July  20. 

®R.  H.  &  G.  A.  McWilliams,  Steger  Bldg., 
Chicago,  111.,  have  been  awarded  the  contract 
at  15.9  cts.  per  cu.  yd.  for  constructing  levee 
for  Henderson  Countv  Drainage  District  No. 
2 

California. 

City  of  Sacramento,  Cal.,  has  voted  to  issue 
$887,000  of  bonds  for  the  enlargement  and  im- 
provement of  the  city  levee  system.  The  esti- 
mates of  George  N.  Randle,  City  Engineer  of 
Sacramento,  call  for  the  following: 
Karthwork  on  American  and  Sacramento 

river    levees $1S.=1,250 

Retaining  wall  between  city  wharves...  7,700 
Raising    and    repaying    portion    of    Front 

St 6.650 

Raising    city  wharves 9,112 

Bank    revetment   work 61,200 

Right    of    way    south    from    Sacramento 

Southern   bridge 3,000 

Reconstructing      roadway      south      from 

Sacramento    .Southern    bridge 3,000 

Earthwork   on   Front   St.    from  N   St.    to 

R     St 9,000 

Retaining    walls    on    east    line    of    Front 

St.  from  N  St.  to  R  St 16  200 

Retaining    walls    on    O,    P    and    Q    Sts. 

west    of   alley    between    Front    and    2d 

Sts. 7,000 

Raismg   buildings   on  cast   line  of  Front 

St JQ   0AQ 

Total    cost    of    levee    improvement    and 
other  work    incidental   thereto 293  000 

Estimate  of  cost  of  weir,  including  right        ' 
of  way,   earth  work  and  revetment 594,000 

Total   estimated  cost  of  proposed  plan 
of  protection    $887,000 

Indiana. 

^•Bids  will  be  received  until  Au?.  15,  by 
William  Harley,  Drainage  Commissioner 'and 
County  Surveyor,  Hartford  Citv,  Ind..  for  the 
construction  of  the  Finlev  Geiger  Ditch,  lo- 
cated in  Wells  and  Blackford  Counties.  'The 
work  consists  of  a  main  ditch  13,700  ft  in 
kngth,  one  branch  867  ft.  long  and  one  branch 
.362  ft.  long.  The  work  includes  the  excavat- 
ing of  6,199  cu.  yds.  of  earth,  the  construction 
of  a  concrete  retaining  wall  20  ft.  long  6'^A  ft 
high  and  2  ft.  thick,  and  the  furnishing 'and 
la.ying  of  the  following  tile :  2,310  ft.  of  10-in 

15-in.,  310  ft.  of  18-m.,  1,773  ft  of  -'O-in  •' - 
155  ft.  of  22-in.,  and  5,850  ft.  of  24-in  ^'ce^r- 
tihcd  check  or  bond  for  .$200  must  accom- 
pany each  bid. 

-J«Bids  will  be  received  until  11  a.  m  A.u<^ 
14.  by  Henry  H.  Niekamp,  Drainage  Con?- 
missioncr,  Gibson  County,  Princeton  Ind  for 
the  construction  of  a  drain  known  as  the  W 
W.   Blair  et.   al.  ditch. 

®The  National  Drain  Tile  Co.,  Terre  Haute 
Jnd.,  has  been  awarded  the  contract  for  con- 
structing the  Beeker  Brown  drain  in  the  north 
end  of  Covington  Township.     The  drain  will 

^bol;n6.oU^' ''  -^"^  '''"■  ^"^  -^  -"  -t 

ZchlT"u°T'l     The  work  will  be   donr 
by  Charles  H.  Ridgewav,  Carlisle    Ind      Con 
Crete  abutments  are  to  be  placed  along  the  en 
lire  length  of  the  levee. 

Iowa. 

+Bids  will  be  received  until  2  d  m  ^u- 
9.  by  J.  G.  Devine,  Humboldt  Coumy  AudiloT! 

rk  now  open  for  bids,    ©indicates  a  contract 


Dakota  City,  la.,  for  material  and  work  of 
construction  on  Drainage  District  No.  35  of 
said  county,  as  follows :  18,657  ft.  of  open 
ditch,  containing  approximately  139,3-55  cu.  yds. 
of  excavation:  1,200  ft.  of  22-in.  tile,  6,300  ft. 
of  20-in.  tile,  6,300  ft.  of  18-in.  tile.  3,370  ft.  of 
16-in.  tile,  2,800  ft.  of  15-in.  tile,  11,170  ft.  of 
14-in.  tile,  7,976  ft.  of  12-in.  tile  8,649  ft.  of 
10-in.  tile,  4,491  ft.  of  8-in.  tile,  2,194  ft.  of 
7-in.  tile,  and  556  ft.  of  6-in.  tile.  All  bids 
must  be  accompanied  by  a  deposit  in  cash  or 
a  certified  check  for  10  per  cent  the  amount 
bid. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
3,  by  L.  H.  Slocum,  County  Auditor,  Interna- 
tional Falls,  Minn.,  for  the  construction  of  Ju- 
dicial Ditch  No.  6,  Koochiching  County,  ac- 
cording to  the  plans  and  specifications  of  the 
engineer  now  on  iile  in  the  office  of  the  Clerk 
of  Court.  The  ditch  as  surveyed  by  the  engi- 
neer is  about  11  miles  long,  and  the  estimated 
number  of  yards  of  dirt  to  be  excavated  is 
about  71.067  yds. ;  total  estimated  cost  of  the 
construction  of  ditch  being  about  $15,279.  Bids 
will  be  received  for  the  work  as  one  job  or 
for  one  or  more  sections  of  said  work. 

About  600,000  cu.  yds.  of  dredge  ditch  work 
in  Carroll  County,  low-a,  is  to  be  sub-let.  In- 
formation can  be  obtained  from  Dr.  C.  Steph- 
ens, 400  South  Park  Ave.,  Buffalo,  N.  Y.,  or 
H.  B.  Whitney,  Superintendent,  Villisca,  la. 

Louisiana. 

•|»Bids  will  be  received  until  11  a.  m.,  .(^ug. 
8,  by  U.  S.  Engineer.  Metropolitan  Bank 
Bldg.,  New  Orleans,  La.,  for  constructing 
about  370,400  cu.  yds.  of  earth  work  in  the 
Lower  Tensas  and  Lafourche  districts,  on  the 
east  bank  of  the  Mississippi  River,  from 
Vicksburg  to  Bayou  Sara  and  on  the  .'\tchafa- 
laya  River. 

Michigan. 

®A.  J.  Black,  Lansing.  Mich.,  has  been 
awarded  the  contract  at  $1,220  for  construct- 
ing the  Woodworth  drain,  bids  for  which  were 
opened  July  19  at  Leslie,  Mich.  This  work 
includes  laying  of  10,680  ft.  of  drain  tile  vary- 
ing from  15  in.  to  16  in.  and  construction  of  a 
concrete  bulkhead.  The  fumishing  of  the  tile 
was  let  to  the  North  Frazier  Co.  of  Blufifton 
Ind.,  at  $1,028. 

Minnesota. 

4-Bids  will  be  received  until  10  a.  m.,  Sept. 
12,  by  D.  P.  Carney,  Swift  County  Auditor, 
Benson  Minn.,  for  digging  and  constructing 
Ditch  No.  12,  including  approximately  223,- 
ii23  6  cu  yds.  of  earth  and  the  construction  of 
eight  pile  bridges.  Tin-  cost  of  the  work  if 
estimated   at  about  $19,149. 

®Bids  were  opened  July  25  bv  J  H  Kaiser- 
satt,  County  Auditor,  Le  Sueur'  Center  Minn 
for  constructing  County  Ditch  No  -38  and 
a''"!,.'^!^"?''  ^nf'icts  being  awarded  to  Clyde 
r;.  7u  Lfgrange,  Ind.,  at  $11,720  and  Mof- 
latt  &  Herrick,  Des  Moines,  la     at  $6  .5''5 

All  bids  received  July  25  by  C.  B.  Howard, 
l"reeborn,  Minn.,  on  the  construction  of  Free- 
born Township  Ditch  No.  1,  were  rejected  and 
work  will  be  readvertised.  Date  of  new  letting 
has  not  vet  been  set^  This  estimated  cost  of 
he  work  was  $14,1.33  and  it  included  the  fol- 
lowing salt  glazed  drain  tile :  717  ft  of  6  in 
average   depth   6.4 ;    247    ft.   of   7-in     averaee 

5?h  '-1862  f'^V  '-"■■•  --"-s'^epfh' 
?;  isnnff  f'-iSf-^**-'"-  ^^-"^ge  depth  6.5 
047  '^  J  1.°-  ^^''"•'  ^''"^■'^^  '^^Pth.  5.5  ft.; 
u  c  ,»■  ■^"'"•'  ^^^^erage  depth  4.6  ft.;  2  900 
ft.  of  16-in.,  average  depth  6  ft. ;  7,000  ft  of 
22-in.,  average  depth  8  ft. ;  2.070  ft  of  ''4'-in 
average  depth  7.1  ft.;  1,520  ft.  of  26-in  aver" 
age  depth  5.7  ft;  maximum  depth  9.3'  ft.  E 
\  .  H.  Brown,  Albert  Lea,  Minn.,  is  the  Engi- 


Mississippi 

■^•Bids  will  be  received  i.::-;i  noon  A.ue  20 
^v  Maj.  J.  A.  WoodrufI,  V.  s  'En^fni?' 
let  recently. 


bv 


S.     Engineer, 


August  7,  1912. 
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Vicksburg,  Miss.,  for  furnishing  about  50,000 
cu.  yds.  of  stone  and  about  5*1,000  cords  of 
Willow  brush  and  poles  for  bank  revetment 
work  and  about  238,000  bushels  of  coal. 

Montana. 

©Robert  Russell.  Valier,  Mont.,  and  Den- 
ver, Colo.,  has  been  awarded  the  contract  for 
constructing  the  Swift  dam  for  the  Valier- 
Montana  Land  &  Water  Co. 

New  York. 

®Bids  were  opened  July  30  by  Duncan  W. 
Peck,  State  Superintendent  of  Public  Works, 
Albany,  N.  Y.,  for  the  construction  of  the  sec- 
tion of  the  barge  canal  through  the  Onon- 
daga lake  outlet  and  for  power  plants  and 
equipment  for  electric  operation  of  four  locks 
on  the  Oswego  canal  at  Three  Rivers.  For 
the  latter  work  Lupfer  &  Remick,  Buffalo,  N. 
Y.,  at  $64,000,  were  awarded  the  contract. 
For  the  Onondaga  Lake  canal  work  the  New 
York  State  Dredging  Corp.,  Rochester,  N.  Y,, 
at  $93,596,  was  awarded  the  contract. 

Detail  drawings  for  the  two  barge  canal 
terminals  at  Syracuse,  N.  Y..  are  to  be  made 
at  once,  and  it  is  probable  that  bids  on  con- 
struction will  be  asked  in  October.  The  work 
at  Syracuse  will  be  the  first  of  the  more  im- 
portant barge  canal  ports  to  be  constructed. 
John  O'Connor,  .A.lbany,  N.  Y.,  is  Barge  Canal 
Terminal  Engineer. 

It  is  probable  that  contracts  will  be  award- 
ed this  summer  for  the  barge  canal  terminal 
stations  to  be  built  in  New  York  and  Brook- 
lyn. The  stations  will  cost  about  $9,400,000, 
of  which  between  $2,000,000  and  $3,000,000 
will  be  spent  on  the  Gowanus  Bay  and  New- 
town   Creek   terminals.      Plans    for   the    work 


have  been  prepared  and  approved  by  the 
Brooklyn  officials  and  boards  of  trade  and 
officially  passed  on  and  sanctioned  by  the 
Canal  Board.  The  proposed  location  for 
South  Brooklyn  is  on  Gowanus  Bay,  at  Hicks 
and  Henry  Sts.,  where  a  depth  of  35  ft.  of 
water  is  obtainable  to  accommodate  the  en- 
trance of  large  ocean  steamers  and  boats 
navigating  the  canal  system  of  the  state.  John 
A.  Bensel,  Albany,  N.  Y.,  is  State  Engineer. 

North  Carolina. 

®The  Eastern  Dredging  Co.,  Greensboro, 
N.  C,  has  been  awarded  the  contract  at  7.87 
cts.  per  cu.  yd.  for  the  construction  of  drainage 
canals  for  the  Camden  Run  Drainage  District, 
bids  for  which  were  opened  July  23  at  Eliza- 
beth City,  N.  C.  The  work  includes  one  main 
canal  and  two  laterals,  the  total  length  being 
15.7  miles,  involving  538,132  cu.  yds.  of  exca- 
vation. Work  is  to  begin  not  later  than  Oct.  1 
and  is  to  be  completed  in  15  months  or  sooner. 

Ohio. 

^Bids  will  be  received  by  J.  S.  Matson, 
County  Engineer,  Jefferson,  O.,  at  10  a.  m., 
.^ug.  14,  for  the  construction  of  a  public  ditch 
in  Lenox  Township. 

Texas. 

The  Directors  of  the  Chamber  of  Commerce 
of  Brownsville,  Tex.,  are  reported  to  have 
taken  steps  to  form  a  promoting  company  with 
a  capital  stock  of  about  $10,000  to  push  pre- 
liminary work  towards  the  digging  of  a  ship's 
canal  from  this  city  to  Brazos  Santiago.  It  is 
thought  the  canal  could  be  built  for  some- 
where near  $1,000,000,  as  much  of  the  pro- 
posed route  of  20  miles  lies  below  sea  level. 


■Virginia. 

^Bids  will  be  received  until  11  a.  m.,  Aug. 
10,  by  Treasurer  of  Norfolk  County,  Ports- 
mouth, 'Va.,  for  the  construction  of  a  drainage 
canal  and  subsidiary  ditching  in  Butts  Road 
Drainage  District  Xo.  1,  Norfolk  County. 
Plans  and  specifications  for  this  work  can 
be  obtained  from  the  County  Treasurer. 
Length  of  canal  about  four  miles.  Bottom 
width  18  ft.  Information  concerning  this 
work  can  be  obtained  from  Old,  Brocken- 
brough  &  Webster,  .\ttoriieys,  Norfolk,  Va. 

Wisconsin. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
23,  by  the  Commissioners  of  the  Shcpard 
Drainage  District  of  Dane  County,  Wis.,  for 
digging  the  laterals  of  the  district.  Plans  and 
specifications  will  be  furnished  upon  applica- 
tion to  F.  W.  Hall,  Attorney,  423-4  Washing- 
ton BIdg.,  Madison,  Wis.,  and  bids  may  be  sent 
to  the  same  address. 

Canada. 

It  now  looks  as  though  the  Canadian  Gov- 
ernment would  not  call  for  tenders  for  work 
on  the  new  Welland  Canal  before  next  spring. 
At  the  present  time  the  borings  and  other 
work  necessary  to  prepare  the  specifications 
for  the  work  are  being  done.  This  work. 
however,  will  not  be  finished  till  late  in  the 
fall.  It  will  take  a  great  part  of  the  winter 
to  get  the  information  so  obtained  in  shape, 
and  to  get  the  tenders  ready  for  advertise- 
ment. The  government  has  decided  to  call 
for  the  tenders  for  this  work  in  separate  sec- 
tions. While  the  contractors  may  tender  for 
more  than  one  section,  they  will  have  to  get 
each  section  by  separate  tender. 


Arizona. 

The  Superior  Improvement  Co.,  Superior, 
Ariz.,  is  planning  the  construction  of  a  dam 
on  Queen  Creek,  at  a  point  about  two  miles 
from  the  recently  created  townsite  of  Su- 
perior. W.  D.  Fisk  and  H.  V.  Snell  of  Globe, 
Ariz.,  and  E.  F.  Kelner  of  Superior,  are  in- 
terested. 

California. 

4*Bids  will  be  received  until  .\ug.  27  by  Citv 
Trustees,  G.  R.  Bellah,  City  Clerk,  Oxnard, 
Cal.,  for  constructing  a  water  works  system, 
for  which  a  $100,000  bond  issue  has  been 
voted.  Olmsted  &  Gellelen,  Engineers,  Los 
Angeles,  Cal. 

The  Board  of  Trustees  of  Tulare,  Cal., 
has  adopted  an  ordinance  providing  for  the 
calling  of  a  special  election  on  Sept.  12  for  the 
purpose  of  voting  $100,000  bonds  for  munici- 
pal  waterworks. 

The  City  Council  of  Los  .\ngeles,  Cal.,  has 
directed  the  Public  Service  Commission  and 
the  Los  .Angeles  Gas  &  Electric  Corporation 
to  lay  water  and  gas  mains  on  East  First  St., 
between   Evergreen  Ave.   and   the   city  limits. 

Georgia. 

The  citizens  of  Conyers,  Ga.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $40,000  for  the  installation  of  a 
waterworks  system. 

The  officials  of  La  Grange,  Ga.,  are  making 
arrangements  for  the  proposed  $215,000  bond 
issue  election,  which  will  probably  be  held  in 
September.  The  proceeds  of  the  issue,  if 
authorized,  will  be  used  for  a  municipal  water- 
works  system   and  gas  plant. 

Idaho. 

The  Oakley  Water  Co.,  of  Oakley,  Ida.,  has 
been  incorporated  with  a  capital  stock  of  $50,- 
000.  The  incorporators  are:  W.  H.  Poulton, 
S.  E.  Hale,  Jacob  Davlev,  Hector  C.  Haight, 
John  McMurray,  L.  A.  Critchficld  and  J.  B. 
Randall,  all  of  Oaklev. 


Illinois. 

•J"Bids  will  be  received  until  Aug.  19  by 
Bureau  of  Navigation,  Navy  Department, 
Washington,  D.  C,  for  constructing  a  con- 
crete sedimentation  basin  and  connections  at 
U.  S.  Naval  Training  Station,  Great  Lakes,  111. 

^Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  III,  Edward  J. 
Glackin,.  Secretary,  until  11  a.  m.,  Aug.  14,  for 
furnishing  labor,  materials,  etc.,  necessary  to 
construct  water  service  pipe  in  Bennett  Ave., 
S.  Morgan  St.  and  W.  52nd  St. 

^•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  13,  for  furnishing  and  de- 
livering to  the  city  pumping  stations,  8  mer- 
cury columns,  the  same  to  be  free  of  flaws, 
cracks,  etc.,  and  delivered  as  specified. 

®The  Moline  Heating  &  Construction  Co., 
Moline,  111.,  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  that 
city,  Lyle  Payton,  City  Engineer,  for  the  lay- 
ing of  water  mains  in  the  27th  St.  Water- 
main  District  at  $18,462.  Tlic  following  ap- 
pro.ximate  quantities  according  to  estimate 
of  the  City  Engineer,  are  included :  1,055 
ft.  4-in.  cast  iron  water  pipe,  11,507  ft.  6-in. 
cast  iron  water  pipe,  337  ft.  6-in.  cast  iron 
water  pipe  to  be  removed  and  relaid,  4,560  ft. 
8-in.  cast  iron  water  pipe,  12  8xSx6-in.  T's,  31 
6x6x6-in.  T's,  2  6.x6x4-in.  T's,  2  4x4x4-in.  T's, 
8  8x8x6x6x-in.  Crosses,  3  6x6x6x6-in.  Crosses, 
4  8-in.  double  gate  valves,  19  6-in.  double  gate 
valves,  2  4-in.  double  gate  valves,  25  Brick 
valve  boxes  and  covers,  37  2-way  fire  hydrants, 
22  dead  end  plugs.  Estimated  cost,  $18,913. 
Bids  were  opened  July  24. 

Plans  for  a  system  of  waterworks  for  the 
village  of  Harmon,  111.,  have  been  practically 
agreed  upon,  and  work  of  installing  same  will 
be  done  next  year.  The  new  system  will  in- 
clude an  elevated  tank,  located  near  the  well 
in  the  village  park,  mains  extending  over  the 
village,  with  the  necessary  hydnmts.  The 
estimated  cost  is  $8,000. 

The  citizens  of  Georgetown,  III.,  at  a  re- 
cent   election    voted    against   the    issuance   of 


bonds  for  the  installation  of  a  new  water- 
works plant. 

Residents  of  the  north  side  of  Dixon,  111., 
have  petitioned  the  City  Council  to  order  the 
laying  of  water  mains  on  North  Crawford 
Ave.,  from  Graham  St.,  north  to  the  corner 
of   Court   St.  and  North   Dixon  Ave. 

The  City  Council  of  Freeport,  111.,  has 
adopted  a  modified  amendment  to  the  water- 
works franchise  proposed  by  the  Freeport 
Water  Co.,  which  will  now  accept  the  fran- 
chise. 

The  citizens  of  Moline,  111.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  to  the 
amount  of  $164,000  for  the  installation  of  the 
new  waterworks  system. 

The  Board  of  Local  Improvements  of 
Bridgeport,  111.  is  about  to  advertise  for  bids 
for  the  installation  of  a  waterworks  system. 
J.   S.   Spiker,   X'inccnnes.   Ind.,   is  "Engineer.' 

Indiana. 
The  Council  of  West  Terre  Haute,  Ind..  has 
granted  a  franchise  to  the  West  Terre  Haute 
Waterworks  Co..  to  install  a  Waterworks 
plant.  J.  F.  Cole  of  Soutli  Bend,  Ind.,  pre- 
pared the  plans  and  specifications  and  will 
promote   the   building   of   the   plant. 

Iowa. 

^Bids  *ill  be  received  until  .\ug.  14,  it  is 
reported,  by  O.  F.  Cox,  Town  Clerk.  Defiance, 
la.,  for  constructing  water  works. 

^•Bids  will  be  received  until  .Au.?.  12.  it  is 
reported,  by  the  City  Clerk  of  Gilnian,  for 
constructin.g  water  works.  J.  O.  Wickham, 
Ames,  la.,  is  the  engineer. 

®S.  .A..  Martin  of  Centerville,  la.,  has  been 
awarded  the  contract  by  Homer  C.  Crawford, 
Centerville,  la.,  for  the  construction  of  a  30- 
ft.  earth  dam,  500  ft.  long,  core  wall  spillway, 
.t;ate  house,  etc.,  at  $30,000.  The  Des  Moines 
Bridge  &  Iron  Works.  Des  Moines,  la.,  se- 
cured the  contract  for  laving  11.218  ft.  of  pipe 
line  at  $2,784.  Hall  &  .-Vlams.  Centerville, 
are  Engineers.     Bids  were  opened  July  26. 

®The  contract  for  the  waterworks  system 
at  Kimballton,  la.,  has  been  awarded  to  C  .W. 


»!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Roland  Construction  Co.,  ol  Des  .\loincs,  la., 
at  $(5,lUt.  Other  bidders  were:  Des  Moines 
Bridge  &  Iron  Works,  Des  Moines.  la.,  $6,- 
250;  \V.  B.  Lovcll,  Minneapolis,  JPinn.,  $6,- 
419,  and  the  Cook  Construction  Co.,  Des 
Moines,  la.,  $6,445. 

The  citizens  of  Fort  Dodge.  la.,  voted  July 
31  on  the  proposition  of  issuing  bonds  to  the 
amount  of  $80,000  for  the  construction  of  a 
municipal  dam.  Sullivan  &  Zitterell  of  Web- 
ster City,  la.,  have  submitted  the  lowest  bid 
for  its  construction. 

The  citizens  of  Blanchard,  la.,  will  vote 
Aug.  8  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $7,500  to  install  a  waterworks 
system. 

The  citizens  of  Garden  Grove,  la.,  at  a  re- 
cent election  voted  against  the  issuance  of 
bonds  for  the  installation  of  a  system  of 
waterworks. 

Kentucky. 

®Thc  Mt.  Sterling  Water.  Light  &  Ice  Co., 
Mt.  Sterling,  Ky.,  has  let  the  contract  for  a 
new  filter  plant  to  the  Roberts  Filtering  Co., 
of  Pennsylvania.  The  plant  is  to  be  completed 
by   Nov.   1. 

Louisiana. 

The  Sewerage  Board  of  New  Orleans,  La., 
has  been  petitioned  to  extend  the  water  mains 
out  Sycamore  St.  to  Lowerline  St.,  a  distance 
of  about  600  ft. 

Massachusetts. 

^Bids  will  be  received  until  11  a.  m.,  Aug. 
24,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  a  concrete 
pipe  conduit  at  the  naval  hospital,  Chelsea, 
Mass.  The  length  of  the  conduit  is  040  ft. 
and  it  will  cost  $1,500  it  is  estimated.  W.  M. 
Smith  is  Acting  Chief  of  the  Bureau. 

Maine. 

Bids  were  received  July  25  by  the  Rumford 
and  Mexico  Water  District.  Rumford,  Maine. 
for  constructing  an  earth  dam  and  pipe  line 
for  that  district,  for  which  Metcalf  &  Eddy. 
14  Beacon  St..  Boston.  Mass..  are  Engineers. 
The  different  items  included  in  the  work  are 
as  follows:  (a)  stripping  and  grubbing;  (b) 
stripping  and  grubbing  from  reservoir  site  or 
basin;  (c)  earth  excavation  for  pipe  line 
trench  (below  site  of  dam)  in  excess  of  7  ft. 
in  depth;  (d)  excavation  of  loam,  subsoil  or 
earth  excavation  within  the  reservoir  and  dam 
sites;  (c)  excavation  of  all  material,  exclud- 
ing rock,  from  the  core  wall  trench  between 
the  limits  of  a  depth  of  cut  of  0  to  8  ft.;  (f) 
excavation  of  all  material,  excluding  rock, 
from  the  core  wall  trench  betw-een  the  limits 
of  a  depth  of  cut  of  8  to  IG  ft.;  (g)  excava- 
tion of  all  material,  excluding  rock,  from  the 
core  wall  trench  between  the  limits  of  a  depth 
of  cut  of  16  to  20  ft.;  (h)  earth  excavation 
from  borrow  pit;  (i)  solid  rock  excavation  in 
pipe  trench  (below  the  site  of  the  dam)  ;  (j) 
rock  excavation  from  reservoir  and  dam  sites 
excluding  pipe  trenches,  or  from  borrow  pits. 
or  road  excavation;  (k)  additional  200  ft.  of 
haul  or  part  thereof:  (1)  for  laying  all  24-in. 
cast  iron  pipe;  (m)  laying  all  16-in.  cast  iron 
pipe;  (n)  laying  all  12-in.  cast  iron  pipe,  ex- 
cept the  Androscoggin  River  crossing  pipe ; 
(o)  laying  all  8-in.  cast  iron  pipe;  (p)  lay- 
ing all  6-in.  cast  iron  pipe;  (q)  laying  12-in. 
cast  iron  pipe  in  the  .Androscoggin  River 
crossing;  (r)  for  setting  hydrants  on  new 
pipe  lines,  or  reconnecting  hydrants  on  old 
pipe  lines,  with  new  pipe;  (s)  Portland  ce- 
ment concrete  masonry  (1:21/2:5);  (t)  Port- 
land cement  concrete  masonry  (1:2:4):  (u"> 
rubble  stone  masonry  laid  in  Portland  ce- 
ment mortar;  (vl)  rubble  stone  masonry  laid 
in  Portland  cement  mortar  of  1-2;  (v2)  1-3-6 
Portland  cement  concrete;  (w)  dry  rubble 
masonry;  (x)  brick  masonry,  laid  in  Portland 
cement  mortar:  (y)  steel  for  reinforcing  con- 
crete: (z)  paving  laid  in  grave! ;  (aa)  paving 
laid  in  gravel  with  joint,  pointed  with  Port- 
land cement  mortar;  (bh)  seeding  the  em- 
bankment; fee)  building  superstructure  of  the 
gatehouse  in  the  dam;  (dd>  superstructure  of 
the  Venturi  meter  house;  (ee)  extra  work 
In  the  following  table  (!)  stands  for  the  bid 


of  Ferguson  &  Kellv.  Dorchester,  Mass.;   (2)            ®The  City  Councl  of  Mankato    Minn     has 

bid  of  Imernational' Construction  Co.,  Boston,       let  the  contract   for  the  laying  of  the  water 
Mass.;    (3)    bid  of  Coleman     Bros.,     Boston,       mains  on  Fourth  St.,  to  McLaurin  &  Northrop 

Mass.;   (4)   bid  of  James  H.  Kerr,  Rumford,       at  $2,200.           „  .     .  .    c^     p,,. 
Me.,  and   (5)   bid  of  Lavorgna  &  Dippucchio           The    City      Commissioners      of    St.    Cloud, 

&  Co.,  Canton,  Me. : ^ 

"r-  •!    ?c?es '"""•                                     $2oV.O()  $2«.O0  $300.00  $  3M.00         $  /f.OO 

b      26  acres   150.00  ISO.OO  200.00  175.00  175.00 

c   50  cT'yds.- ■.•::.•.■.•.■:.■  .•.•;.... ^  1..0  2.w  .90  .875 

d       20.000    cu.    yds So  1.0»  .60  .60  .»7a 

e      5,500    cu.    yds l??  -gO  JO"  ■'=  {■'' 

f        400  cu     vds                             l."5  .72  2.00  100  1.67 

g   100  cu.- yds  :.■.•.•;:::...:... 2.75  i.so  4.00  2.00  1.97 

h      60.000   cu.    yds 65  68  .lO  ..a9  .775 

i        700  cu     Yds                             4.50  6.00  4.00  .>.00  4.00 

j        300  cu    ydl :                      4.00  6.00  3.00  2.00  2.00 

k       Per    cu     vd .02  .02  .02  .02  .02 

1        300  ft     ..         ■••;•..■........... 2.00  1.20  2.00  .85  .47 

m      300    ft — ...              2.00  .90  1.50  .85  .39 

n      14,000   ft .60  .54  1.00  .40  .3S 

o      300    ft .50  .48  .90  ....  .29 

p      300    ft .50  .36  .80  ....  .25 

q       600  ft 3.00  5.40  10.00  ....  .7» 

r      10    hydrants    4.00  9.60  10.00  ....  17.50 

s      20   cu.    yds 9.00  14.40  10.00  11.00  7.75 

t        20  cu.   yds 10.00  14.40  11.00  12.00  8.50 

u       350   cu.   vds 5.00  6.00  6.00  5.00  6.00 

V      3.500   cu".    yds 5.00  8.40  6.00  5.50  6.75 

\-      2.500  cu.    yds 9.00  14.40  S.OO  10.00  7.25 

w      20  cu.    yds 4.00  1.20  4.00  4.00  3.50 

X      20  cu.    yds 17.00  24.00  20.00  15.00  •7.50 

y      Per  lb .03  .03  .03  .03  .OS 

z      5,000  sq.  yds 1.50  .72  1.50  2.00  1.00 

aa     100    sq.    yds 2.00  .90  2.50  2.00                 

bb     4,000    sq.    yds .10  .025  .25  .10  .07 

cc     Lump    sum    900.00  720.00  1.000.00                 

dd    Lump    sum     600.00  120.00  500.00                 

Total,    excluding  item   v= $110,410  $126,016  $126,510 

•Based  on  District  furnishing  brick. 


Michigan. 

Prof.  Gardner  S.  Williams  of  Ann  Arbor, 
Mich.,  has  submitted  his  report  to  the  Water 
Board  of  Detroit.  Mich.,  recommending  the 
installation  of  larger  mains  throughout  the 
city. 

The  citizens  of  Kalamazoo,  Mich.,  on  July 
29.  voted  the  issuance  of  bonds  to  the  amount 
of  $40,000  for  the  purpose  of  making  needed 
water  extensions. 

Minnesota. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
22.  by  James  H.  Hayden,  City  Recorder.  Madi- 
son, Minn.,  for  labor  and  materials  required 
in  the  construction  of  a  water  works  svstem 
and  electric  light  plant  for  the  citv  of  Madi- 
son. Plans  and  specifications  are'  on  file  in 
the  office  of  the  City  Recorder  and  also  in  the 
office  of  Earle  D.  Jackson,  Consulting  Engi- 
neer, St.  Paul,  Minn.  The  work  is  divided 
into  four  parts.  Part  1.  consisting  of  furnish- 
ing and  erecting  one  100,000-gal.  steel  tank  on 
lUO-ft.  steel  tower.  Part  U.  consisting  of 
furnishing  and  installing  cast  iron  water  pipe 
special  castings,  valves,  hydrants,  etc,  for  a 
complete  system  of  water  works.  Part  III, 
consisting  of  furnishing  and  erecting  one  1.50- 
hp.  fire  tube  boiler,  80-ft.  concrete  chimney, 
breeching,  piping  connections,  etc.,  one  75  k' 
V.  A.  and  one  100  K.  V.  A.  engine-generator 
unit,  switchboard,  etc.,  for  the  electric  light 
plant  of  the  city  of  Madison,  Minnesota.  Part 
IV.  consisting  of  furnishing  and  erectino- 
polcs.  wires,  street  lamps,  transformers  etc" 
for  the  electrical  distribution  system. 

•JiBids  will  be  received  until  Aug.  13,  by  City 
Council,  Cuyuna,  Minn.,  for  the  construction 
of  a  waterworks  system. 

4*Bids  will  be  received  until  2pm  Aug  9 
by  City  Council.  Red  Lake  Falls,  Minn'  for  the 
construction  and  completion  of  a  City  Water- 
works plant,  water  mains,  hvdrants,'  elevated 
tank  and  all  other  parts  and  appliances  de- 
scribed in  and  m  accordance  with  the  plans 
and  specifications  therefor,  on  file  in  the  said 
City  Clerk's  office.  Copies  of  said  plans  and 
specifications  arc  on  file  in  the  Buildings  and 
Traders  Exchange  in  St.  Paul.  Minnesota, 
and  Crookston,  Minnesota,  and  mav  be  ob- 
tained from  Carroll  &  Steenerson,  Consulting 
Engineers,  1906  Dayton  Ave.,  St  Paul  Min? 
nesota.  A  certified  check  in  the  sum  of  ten 
per  cent  of  the  amount  bid  and  made  paya- 
ble to  the  order  of  the  City  Treasurer  must 
accompany     each     bid.      J.    PcrrauU   is    City 


•^indicat•s  work  now  open  for  bids,    ©indicate 


Minn.,  contemplate  installing  a  hypo-chloride 
purification  plant  for  treating  the  river  water, 
pending  the  testing  of  the  new  wells  that  are 
being  sunk. 

Mississippi, 

The  Waterworks  Committee  of  Biloxi. 
Miss.,  has  recommended  to  the  City  Council 
the  purchase  of  the  artesian  well  of  the  Gulf- 
port  Traction  Co.,  at  Lameusc  and  Railroad 
Sts.,  for  $1,000  to  furnish  water  for  the  city- 
reservoir,  which  will  be  built  beyond  the  for- 
mer Central  School  Bldg. 

New  Jersey. 

4«Bids  will  be  received  until  .Aug.  19  by 
Dr.  David  F.  Weeks,  Superintendent,  New 
Jersey  State  Village  for  Epileptics,  Skillman,. 
N.  J.,  for  extending  water  system  and  erecting 
a  50,000-gal.  tank  and  tower,  etc. 

New  York. 

•J«Bids  will  be  received  until  5  p.  m  Aug 
16,  by  the  Hobart  Water  Co.,  Hobart,  N.  ¥.„ 
for  the  construction  of  a  small  concrete  in- 
take dam,  about  8,000  ft.  of  6-in.  cast  iron  pipe 
line,  improvements  to  distribution  reservoir 
and  a  small  sand  filter  and  filtered  water  basin 
of  100,000  gals,  capacity.  Morrell  Vrooman, 
Engineer,  Gloversville,  N.  Y. 

i„  ,'['^^  ^"^'"'^  °*  Water  Commissioners  ot 
Walden,  N.  Y.,  has  let  a  contract  for  laying 
about  4,000  ft.  of  water  main  on  East  Ave, 
to  Samuel  Scribner  at  $0.28  a  ft.  The  trench 
is  to  be  5  ft.  in  depth  and  2  ft.  in  width  all 
pipe  to  be  calked  in  the  ditch.  The  village  will 
furnish  the  pipe  and  material.  " 

The  Board  of  Village  Trustees  of  Penn 
Yan,  N.  \.,  has  rejected  the  two  bids  re- 
ceived recently  for  constructing  a  conduit  on 
Main  St.,  from  Chapel  to  Lake  Sts.,  and  has. 
decided  to  do  the  work  bv  day  labor  The 
bids  received  were  Johnson  &  Co.,  of  Buffalo, 
$9,684,  and  the  New  York  Engineering  & 
Equipment  Co.,  of  Geneva,  N  Y  "«9  788 
QA^''^*^!,"^*"^  ,°^  Brockport,  N.'y.,'  on  July 
dO,  voted  on  the  proposition  to  issue  bonds 
to  the  amount  of  $275,000  for  a  Uke  Omario- 
water  s>;stera.  Witmer  &  Brown,  Buffalo  N 
v.,  are  Engineers. 

North  Dakota. 

^Bids  will  be  received  until  S  p  m  Aug  P 
for  extending  the  sewer  system  at  Mlnot.'  n' 
Dak.  For  further  information  see  under  Wa- 
ter Works. 

•|«Bids  will  be  received  uni-I  8pm  Aug 
v'  i^^'i  ^-J-  Thompson.  City  Auditor.  'iNIinol; 
N.  Dak.,  for  the  extension  of  the  water  \vorks 


tes  a  contract  let  recently. 
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system  and  sewer  system.  The  engineer's  ap- 
proximate estimate  of  the  amount  of  work  to 
be  done  is  as  follows:  14,406  ft.  of  6-in.  wa- 
ter mains,  1,898  ft.  of  8-in.  water  mains,  36 
hydrants,  44  gates,  15,781  ft.  of  10-in.  sew'ers, 
3,948  ft.  of  12-in.  sewers,  46  manholes,  2  con- 
crete river  crossing.  Plans,  specifications,  esti- 
mates and  blank  forms  of  proposal  may  be  ob- 
tained at  the  office  of  the  City  Engineer  of 
Minot,  N.  Dak.  The  City  Engineer's  esti- 
mate of  the  cost  of  said  extensions  in  accord- 
ance with  said  plans  and  specifications  is  $69  - 
210.21. 

®The  Hopeman  Construction  Co.,  of  Moor- 
head,  Minn.,  has  been  awarded  the  contract 
by  the  City  Commissioners,  Wahpeton,  N. 
Dak.,  C.  M.  Olson,  Auditor,  for  the  construc- 
tion of  a  reinforced  concrete  reservoir  at  the 
waterworks  plant  at  $11,473.  Bids  were  opened 
July   1. 

®The  City  Council  of  Beach,  N.  Dak.,  has 
let  the  contract  for  digging  the  ditches,  lay- 
ing the  pipes  and  installing  hydrants,  for  the 
new  waterworks  system,  to  the  Haggart  Con- 
struction Co.,  of  Fargo,  N.  Dak.,  at  the  fol- 
lowing bid:  Hydrants,  $57  each;  laying  8- 
in.  pipe,  $1.58  per  lin.  ft.;  laying  6-in.  pipe, 
$1.37  per  lin.  ft.  The  Minneapolis  Steel  Ma- 
chine Co.,  Minneapolis,  Minn.,  secured  the 
contract  for  the  erection  of  the  125,000-gal. 
steel  tank  upon  a   100- ft.  steel  tower. 

North  Carolina. 

The  matter  of  putting  in  a  waterworks 
system  in  Elkins,  N.  C,  will  be  submitted  to 
the  next  Legislature  so  that  a  special  act  can 
be  passed  giving  the  town  right  to  vote  the 
issuance  of  bonds  for  the  improvement. 

Ohio. 

4*Bids  will  be  received  until  noon,  Aug.  15, 
by  R.  M.  Pillmore,  Director  of  Public  Service, 
Akron,  O.,  for  the  construction  of  a  distribut- 
ing reservoir.  The  principal  items  are :  Earth 
excavation,  50,000  cu.  yds.;  spoil  bank  exca- 
vation. 15,000  cu.  yds. ;  rock  excavation,  500 
cu.  yds. ;  rolled  embankment,  45,000  cu.  yds. ; 
clay  puddle,  1.200  cu.  yds. ;  cement,  14,500 
bbls. ;  steel  reinforcement,  170,000  lbs. ;  sheet 
lead,  6,800  lbs. ;  concrete  in  floors,  etc.,  4,000 
cu.  yds. ;  concrete  in  walls,  etc.,  2,300  cu.  yds. ; 
concrete  in  piers,  etc.,  1,7S0  cu.  yds.;  concrete 
in  roof  vaulting,  2,300  cu.  yds.  Minor  items 
are :  seeding,  sodding,  paths,  laying  drains, 
hauling  and  setting  cast  iron  pipe  and  valves 
and  furnishing  and  placing  metal  work.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this   issue. 

^•Bids  will  be  received  until  noon,  Aug.  15, 
by  Department  of  Public  Service,  R.  M.  Pill- 
more,  Director,  Akron,  O.,  for  the  construc- 
tion of  a  36-in.  pipe  line  from  the  proposed 
pumpin.g  station  near  Earlville,  O.,  to  the  pro- 
posed Distributing  Reservoir  near  Akron,  O. 
Alternate  bids  will  be  received  as  f oUows :  36- 
in.  steel  pile  delivered  and  laid  complete ;  36-in. 
wrought  iron  pipe  delivered  and  laid  com- 
plete ;  36-in.  cast  iron  pipe  delivered ;  laying 
36-in.  cast  iron  pipe.  The  contract  will  be 
awarded  for  one  of  the  above  kinds  of  pipe 
only.  The  total  length  of  the  line  is  53.873  ft. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

^Bids  will  be  received  until  Aug.  21  by 
Commissioners  for  erection  of  Lima  State 
Hospital,  for  constructing  a  concrete  reservoir 
after  plans  of  Frank  L.  Packard,  Architect. 
Hayden  Bldg..  Columbus,  O. 

♦j«Bids  will  be  received  until  noon,  Aug.  27, 
by  Wm.  B.  Elwell,  Clerk,  Trustees  of  Public 
Affairs,  Swanton,  O.,  for  improving  the  water 
works  svstem. 

®The  'Village  Council  of  Worthington.  O., 
W.  P.  Vest,  Clerk,  has  awarded  the  contract 
for  furnishing  cast  iron  pipe  and  special  cast- 
ings for  the  installation  of  a  water  works,  to 
Shannon  &  Wildeson  of  Orville,  O.,  at  $6,141. 
The  contract  for  all  of  the  rest  of  the  work, 
exceoting  gas  engines  and  pumps,  was  let  to 
Ross'er  &  Harper  of  Bellaire,  O.,  at  approxi- 
matelv  $10,079.  The  contract  for  engines  and 
pump's  will  be  let  later.  Burgess  &  Long  of 
Columbus,  O.,  are  Engineers.  , 

©Service  Director  Price  of  Cincinnati,  0., 
has  awarded  the  contract  for   furnishing  the 


waterworks  department  with  pipe  to  the 
Glamorgen  Pipe  Co.,  of  Lynchburg,  Va.,  at 
$89,000. 

©Consulting  Engineers  Burgess  &  Long  of 
Columbus,  O.,  have  let  the  contracts  for  the 
construction  of  the  tank  and  the  building  for 
the  waterworks  system  at  Wortliington,  O., 
to  Rosser  &  Harper  of  Bellaire,  O.  Shannon 
&  Wilkeson  of  Orrville  secured  the  contract 
to  lay  the  pipe.  The  entire  cost  of  the  plant 
will  be  about  $20,000. 

The  City  Council  of  Akron,  O.,  has  author- 
ized Server  Pillmore  to  expend  $230,000  for 
waterworks  supplies  and  improvements.  A 
storage  reservoir  will  be  constructed  on  Tall- 
madge  Heights,  pipe  lines  on  East  Exchange 
St.,  East  Market  St.,  and  Case  Ave.,  and 
pipe  purchased. 

Oklahoma. 

The  Muskogee  Water  &  Power  Co.,  Mus- 
kogee, Okla.,  has  been  incorporated  with  a 
capital  stock  of  $10,000.  The  incorporators 
are:  J.  F.  Darby,  S.  P.  Mann  and  Tams 
Bixby,  all  of  Muskogee. 

Pennsylvania. 

The  State  Health  Department,  Harrisburg, 
Pa.,  has  granted  permission  to  the  Moreland 
Springs  Water  Co.,  of  Jenkintown,  Pa.,  to 
extend  its  lines. 

The  State  Health  Department,  Harrisburg, 
Pa.,  has  notified  the  West  Conshohocken 
Water  Co..  West  Conshohocken,  Pa.,  to  install 
a  filter  plant  at  once. 

South  Carolina. 

®Geo.  W.  Waring  of  Columbia,  S.  C,  has 
been  awarded  the  contract  by  the  Waterworks 
Department  of  that  city,  W.  F.  Stieglitz, 
Council  Supt.,  for  constructing  a  coagulating 
basin  and  head  house  for  the  Columbia  water- 
works, for  which  bids  were  opened  on  July 
30,  at  $26,963.  Other  bidders  on  the  work 
were :  Central  Construction  Co.,  Lexington, 
Ky.,  $29,405;  Weston  &  Brooker,  Columbia, 
$35,206 ;  Porter  &  Boyd,  Charlotte,  N.  C,  $34,- 
000,  and  W.  R.  Harbeck,  St.  George,  S.  C, 
$38,800. 

Engineer  J.  Newton  Johnston  of  Florence, 
S.  C,  has  completed  plans  and  specifications 
for  the  installation  of  a  water  works  system 
in  Blackville,  S.  C,  at  an  estimated  cost  of 
$22,000,    Contracts  will  be  let  about  Sept.  17. 

The  citizens  of  Rock  Hill,  S.  C,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $50,000  for  the  building  of  an  ex- 
tension of  the  Rock  Hill  waterworks  to  the 
Catawba  River. 

South  Dakota. 

Citizens  of  Midland,  S.  Dak.,  have  circulated 
a  petition  asking  that  an  election  be  called 
for  the  purpose  of  voting  on  the  installation 
of  a  waterworks  system. 

Texas. 

^•Bids  will  be  received  until  -Aug.  10,  by 
Executive  Committee,  Waco,  Texas,  for  the 
deepening  of  one  of  the  old  wells  belonging 
to  the  City  of  Waco  within  the  city  limits 
of  Waco,  .now  finished  at  a  depth  of  1,800  ft. 
and  cased  with  7%  casing.  The  proposed 
well  will  be  deepened  to  test  for  hot  water, 
oil  or  gas  in  paying  quantities  to  a  depth  ot 
not  exceeding  3,400  ft.  in  all,  to  be  finished 
with  4-in.  casing  and  set  with  McAvoy  strain- 
ers. Peyton  Randle,  W.  S.  Duke,  Jr.,  and  D. 
E.   Hirshfield  are  members  of  the  Committee. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
26,  by  J.  B.  Winslett,  City  Secretary,  Dallas, 
Texas,  for  building  and  constructing  a  water 
purification  plant  at  Dallas,  Tex.,  on  the  site 
known  as  the  Turtle  Creek  Pumping  Station, 
situated  on  the  switch  of  M.,  K.  &  T.  Ry., 
about  one  and  one-half  miles  from  the  City 
Hall.  A  deposit  of  $20  will  be  required  to 
get  a  set  of  plans  and  specifications.  The 
check  for  $20  will  be  returned  to  bidders  upon 
return  of  plans  and  specifications  in  good 
condition.  Each  bid  must  be  accompanied 
with  a  certified  check  of  ten  thousand  dol- 
lars, payable  to  the  City  of  Dallas,  A  bond 
for  50  per  cent  of  contract  price  must  be 
furnished   by  the  successful  bidder,  executed 


by  an  approved  surety  company  and  by  a  resi- 
dent of  Dallas  County,  Tex.  The  City  of 
Dallas  will  assume  all  liability  for  patent  in- 
fringements. Contract  will  incorporate  eight' 
hour  provision  of  the  city  charter.  Plans  and 
specifications  can  be  secured  at  the  office  of 
James  H.  Fuertes,  140  Nassau  St.,  New  York, 
or  at  the  office  of  the  City  Secretary,  Dallas, 
Tex. 

The  City  Commission  of  Dallas,  Tex.,  has 
rejected  the  two  bids  received  July  24  for 
the  installation  of  the  proposed  water  purifi- 
cation plant,  and  will  re-advertise  the  work. 
The  New  York  Continental  Jewel  Filtration 
Co.,  of  New  York  City,  bid  $261,829,  and 
Fred  A.  Jones  Co.,  of  Dallas,  Tex.,  bid  $266,- 
336  on  the  work. 

Mayor  C.  E.  Kelly  of  El  Paso,  Tex.,  in 
his  annual  message  recommended  a  bond  is- 
sue of  $150,000  for  further  extension  to  the 
city  waterworks.  A  bond  issue  for  sewer  ex- 
tensions  is  also   recommended. 

Virginia. 

Dr.  Richard  Messer.  State  Sanitar>-  In- 
spector, has  submitted  a  preliminary  report  to 
the  officials  of  Petersburg,  Va.,  relative  to 
the  city  water  supply,  with  recommendations 
as  to  what  should  be  done. 

Washington. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  July 
27,  for  the  construction  of  water  mains  on 
21st  Ave.  S.  et  al. :  F.  McLellan,  $47,672;  J.  L. 
Ritchie,  $49,223;  International  Dredging  Co., 
$48,954;  Dicken  &  Rightmire.  $49,150;  Fergu- 
son-Coit  Co.,  Arcade  .\nnex,  Seattle,  $47,273 ; 
Krogh  &  Jessen,  $49,783.  and  the  Washington 
Construction  Co.,  $48,622. 

West  Virginia. 

•The  Wayne  Light,  Heat  &  Water  Co.,  of 
Wayne,  W.  Va.,  has  been  incorporated  with  a 
capital  stock  of  $30,000,  to  operate  water- 
works, heat  and  light  plants,  drill  for  oil  and 
gas  and  market  same.  The  incorporators  are: 
B.  J.  Prichard  and  E.  R.  Prichard  of  Wayne; 
J.  R.  Miller,  of  Eustie,  Fla. ;  H.  H.  Jones  and 
I.  B.  Reed  of  Crafton.  Pa. 

Wisconsin. 

City  Engineer  J.  A.  Mesirofif  has  submitted 
his  report  to  the  Common  Council  of  Mil- 
waukee, Wis.,  recommending  the  construction 
of  a  new  tunnel  intake  for  the  waterworks. 

The  City  of  Appleton,  Wis.,  has  purchased  a 
site  for  the  proposed  filtering  plant,  from  the 
Fox  River  Paper  Co.,  for  a  consideration  of 
$6,000. 

The  Common  Council  of  Fond  du  Lac,  Wis., 
has  voted  a  $25,000  bond  issue  for  improve- 
ments at  the  waterworks  plant,  which  was 
taken  over  by  the  city  9  months  ago.  The 
improvements  include  a  new  boiler  and  pump. 

Following  bids  were  received  by  the  Com- 
mon Council  of  West  .-Mlis,  Wis.j  for  laWng 
water  pipe  in  certain  streets :  6-in.  pipe,  Her- 
man Hohensee.  $0.96%  per  lin.  ft. ;  George 
Zimmermann.  $0.99% ;  Hinklev  Co.,  $1 ;  L 
W.  Schruth,  $1.05.  The  contract  calls  for  lay- 
ing of  15.000  ft.  of  pipe. 

The  citizens  of  Oshkosh,  Wis.,  will  vote 
Nov.  5  on  the  question  of  the  city  acquiring 
the  waterworks  property  of  the  Oshkosh 
Waterworks  Co. 

Canada. 

®The  John  McDougall  Calctlonia  Iron 
Works  Co.  has  been  awarded  the  contract  by 
the  city  of  High  River.  .•Mta.,  Geo.  K.  Mack. 
Secy.-Treas..  for  furnishing  a  pump  in  con- 
nection with  the  new  water  works  befn.c:  in- 
stalled. The  pump  house  will  be  erected  un- 
der the  supervision  of  the  Consulting  Engi- 
neers. Chipman  &  Powers.  Toronto  and  Win- 
nipeg. New  bids  are  being  asked  for  the 
ejector  station.  Bids  on  the  piitnp  were  opened 
July  16. 

The  citizens  of  Wilkie,  Sask.,  on  July  30, 
voted  the  issuance  of  debentures  to  the 
amount  of  $41,510  for  extension  of  electric 
lights,  extension  of  waterworks  system,  addi- 
tional fire  protection,  road  improvements,  and 
a  skating  and  curh'ng  rink. 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Connecticut. 

®The  Board  of  Public  Works  of  Water- 
buo'.  Conn.,  has  let  the  contract  for  instalHng 
sewers  in  Plaza  St..  Oak  St..  and  Innian  Ave., 
to  .Antonio  Lambo  at  $2,93o. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  III,  until  11  a. 
ni.,  .Vug.  M,  for  furnishing  labor,  materials, 
etc.,  necessary  to  construct  sewers  in  the  fol- 
lowing streets :  N.  58th  .Ave..  (ilO  lin.  ft.  15  in., 
average  depth  10.0  ft.,  430  lin.  ft.  12  in.,  9  ft. ; 
Leo  St.,  470  lin.  ft.  12  in..  9.0  ft.;  Madison 
Ave.,  070  lin.  ft.  15  in.,  11.5  ft.,  670  lin  ft.  12 
in.,  10.  ft.;  Anthony  Ave.,  550  lin.  ft.  12  in., 
9.0  ft.,  1,050  lin.  ft.  15  in.,  IVA  ft.;  MacFar- 
lane  Ave.,  G30  lin.  ft.  12  in.,  9.0  ft. ;  S.  Peoria 
St.,  780  lin.  ft.  18  in.,  8.0  ft.;  VV.  96th  St., 
:«2  lin.  ft.  12  in.,  9.5  ft,;  S.  Sangamon  St., 
t)30  lin.  ft.  12  in.,  8.0  ft.,  G30  lin.  ft.  15  in.,  11.0 
ft.,  t)30  lin.  ft.  12  in.,  9.0  ft.  wing  sewers.  200 
lin.  ft.  12  in..  7.5  ft.;  W.  Madison  St.,  1,380 
lin.  ft.  12  in.,  13.0  ft.,  470  lin.  ft.  15  in.,  12.0  ft.. 
790  lin.  ft.  12  in.,  12.5  ft.;  Creiger  Ave.,  640 
lin.  ft.  15  in.,  10.0  ft.,  670  lin.  ft.  12  in.,  8.5  ft., 
wing  sewers  140  lin.  ft.  12  in.,  7.0  ft.;  Kim- 
bark  Ave.,  5.30  lin.  ft.  20  in.,  double  strength, 
9.0  ft.,  530  lin.  ft.  18  in.  double  strength,  360 
lin.  ft.  15  in.,  6.5  ft.;  Adams  Ave.,  670  lin.  ft. 
15  in..  12.0  ft.,  670  lin.  ft.  12  in.,  10.0  ft. ;  W. 
55th  St.,  1,310  lin.  ft.,  3.5  ft.,  brick  14.5  ft 
1,340  lin.  ft.,  3.0  ft.  brick,  145  ft.,  665  lin.  ft., 
2.0  brick,  double  invert,  13.5  ft.,  1340  lin.  ft.. 
2.0  ft.  brick  double  invert,  070  lin.  ft..  2.5  ft., 
double  invert,  16.0  ft.;  Talman  Ave.,  670  Jin. 
ft.  18  in.,  double  strength,  11.5  ft.,  670  lin  ft. 
15  in.,  10.0  ft.;  S.  Rockwell  St.,  5.05  lin  ft 
12  in.  10.0  ft.;  South  Park  Ave.,  1,.3.30  lin.  ft., 
2%  brick,  double  invert,  14.5  ft.,  1,330  lin  ft., 
20  ft.  double  invert,  13.0  ft. ;  E.  75th  St  i  120 
Im.  ft.,  20  ft.  double  invert,  13.0  ft.,  440  lin 
ft.  15  in.,  11.0  ft.,  440  lin.  ft.  15  in..  11.0  ft  • 
E.  77th  St.,  330  lin.  ft.,  18  in.  double  strength, 
:i30  lin.  ft.  15  in.,  10.5  ft.,  2,660  lin.  ft  12  in 
9.5  ft.;  Vernon  Ave.,  2,660  lin.  ft.  12  in.,  9  5 
ft.;  Vmcennes  Ave.,  2,660  lin.  ft.  12  in.,  9  5  ft 
wing  sewers.  9.50  lin.  ft.  12  in.,  7.5  ft.  A]\ 
work  includes  manholes  and  catch  basins. 
Cash  or  certified  check  for  10  per  cent  of 
proposal  must  accompany  bids. 

®The  Board  of  Local  Improvements  of 
Aurora,  111.,  Myron  J.  Tarblc,  City  Engineer, 
has  awarded  the  contract  for  the  construction 
of  a  -system  of  sewers  for  storm  water  and 
sanitary  purposes  combined,  in  and  along  For- 
est .\ve.,  and  other  streets  and  places  in  the 
Seventh  Ward,  to  Frank  E.  Kaminski  of 
Watertown,  Wis.,  at  $9,994. 

®The  Moline  Heating  &  Construction  Co, 
Mohne,  III.,  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  that 
aty,  Lrle  Payton,  City  Engineer,  for  laying 
sewers  m  the  27th  St.  sewer  district  at  $13  - 
4 10.     Bids  were  opened  July  24.  ' 

Indiana. 
4«Bids  will  be  received  until  8  p.  m..  Aug. 
13,  by  Wni.  J.  Kilhgrew,  Town  Clerk,  Hobart 
Jnd.,  lor  the  construction  of  a  sanitary  sewer- 
age system.  District  No.  1.  The  Engineer's 
approximate  estimate  of  the  amount  of  work 
to  be  done  is  as  follows:  2,227  lin  ft  of  '^0 
in.  vitrified  pipe  sewer,  2,706  lin.  ft.  of  IS-ln 
vitrihed  pipe  sewer.  1,829  lin.  ft.  of  15-in  nine 
sewer,    9.097    lin.    ft.    of    12-in.    vitrified'  p^e 

'"'""•  f-^sU',"-  f'/  °f  '»-*"•  ^'i"-ified  pipe 
sewer,  1.3,8.34  lin.  ft.  of  S-in.  vitrified  nine 
sewer,  10.900  lin.  ft.  of  6-in.  vitrified  pl^e 
house  connections  ,8  manholes.  9  combined 
manholes  and  flush  tanks,  7  lampholes.  2  out- 
let.<i.  1  lans,  specifications,  contracts  and  blank 
forms  of  proposal  may  be  obtained  at  the  office 
of  Walter  G.  Black,  Town  Engineer,  bv  ce- 
positiriR  $.xOu  for  samf.  '     "    ^ 

4«Bids    will    be    received    until   7  -.30   o     m 
Aug.  20   .at  the  Council  Chamber,  Citv  of  Le- 
banon,  Ind.,   for   the  construction  of'  a   sani- 


tary sewer  system.  The  Engineer's  estimate 
of  quantities  is  as  follows :  8,179  lin.  ft.  of 
r2-in.  sewer  pipe,  820  lin.  ft.  of  lO-in.  sewer 
pipe,  150  lin.  ft. :  of  12-in.  C.  I.  sewer  pipe, 
22,840  lin.  ft.  of  8-in.  sewer  pipe,  74  manholes, 
30  lampholes,  5  flush  tanks,  770  Y-connections 
(estimated).  Total  estimated  cost  is  $31,568. 
Oliver  Clark  is  City  Civil  Engineer  of  Le- 
banon, Ind. 

®The  Board  of  Public  Works  of  Gary,  Ind., 
has  awarded  the  contract  for  the  construc- 
tion of  the  sewer  system  which  will  drain 
the  southern  part  of  the  city,  reclaiming  acres 
of  land  bordering  the  Calumet  River,  to  the 
Illinois  Improvement  &  Ballast  Co.,  72  West 
Adams  St.,  Chicago.  111.,  at  $292,000. 

Iowa. 

•J*Bids  will  be  received  until  8  p.  m.,  Aug. 
16,  by  R.  T.  Turner,  City  Clerk,  Spencer,  la., 
for  the  construction  of  a  sewer  as  follows: 
Commencing  at  a  point  450  ft.  west  of  the 
line  of  intersection  of  East  Third  St.  and 
Bender  Ave.  and  running  east  along  the  cen- 
ter line  of  East  Third  St.  a  distance  of  4.50 
ft.  to  the  center  line  of  Bender  Ave.,  thence 
south  along  the  center  line  of  Bender  Ave.,  a 
distance  of  656  ft.  to  the  center  line  of  East 
First  St.,  thence  west  along  the  center  line  of 
First  St.,  a  distance  of  1,434  ft.  to  the  center 
line  of  Main  St.  and  there  terminating  m  the 
present  Main  St.  sewer.  On  East  Third  St. 
the  ma.xnnum  depth  of  sewer  6.82  ft.,  the 
minimum  depth  5.77  ft. ;  on  Bender  .Ave.  the 
ma.ximum  depth  of  sewer  8.95  ft.,  the  mini- 
mum depth  5.58  ft.;  on  East  First  St.  the 
maximum  depth  14.26  ft.,  the  minimum  depth 
9.13  ft.  Said  sewer  to  be  constructed  of  8-in 
sewer  pipe  on  East  Third  St.  and  Bender 
.Ave.,  and  10-in.  sewer  pipe  on  East  First 
St.,  all  pipe  to  be  salt  glazed,  first  quality  vit- 
rmed  sewer  pipe  solidly  cemented  at  the 
joints,  said  sewer  to  be  provided  with  32  8-in. 
Y  connections  in  the  8-in.  portion  and  with 
56  10-in.  Y  connections  in  the  10-in.  portion 
of  same,  also  6  man-holes  and  2  catch-basins 
approved  covers  to  be  provided  for  man- 
holes and  catch-basins  and  said  sewer  to  be 
completed  by  November  1,  1912. 

^•Bids  will  be  received  until  8  p  m  Aue 
20,  by  W.  H.  Leckey,  City  Clerk,  Hampton; 
J  a.,  tor  the  extension  of  sewer  system 
,o'^."^''^.S  ^^''1  ^'^  received  until  7:30  p.  ni ,  Aug 
12,  by  City  Clerk,  Waterloo,  la.,  for  the  con- 
struction of  sewers  in  a  number  of  streets  in- 
chiding  the  following  approximate  quantities  ■ 
8-in.   pipe,   i)40    ft.,    more   or   less;    10-in     .388 

!V-'"°''o -o',  'f"'  ^--'"■'  ^'^82  ft.,  more  or 'less; 
18-in.,  2,.321  ft.,  more  or  less.  Said  work  to 
be  commenced  not  later  than  Au^  15  1919 
aiid  completed  not  later  than  Dec  l'  19l5' 
Each  bid  must  be  accompanied  by  a  certified 
check  of  $200.  C.  T.  Wilson  is  Chy  En- 
gineer.  ^ 

®Troy  &  Devlin  of  Sioux  Citv,  la.,  have 
been  awarded  the  contract  by  the  town  of 
Primghar  la.,  E.  A.  Rosecrans,  Clerk,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  approximatelv  1800  ft    of 

Bank'T'f  ''  ^^•^^^■Jl-  '^''^''^  &  Sons,  402 
Hank  &  Insurance  Bldg.,  Dubuque,  la  are 
Engineers.     Bids  were  opened  July  18     '' 

Wi  he  City  Council  of  Iowa  Falls,  'la  has 
et  he  contract  for  the  making  of  extensions 
to  the  present  sewer  system  to  Guv  E  Smith 
i^  ^t^"^:  ^  ''^''-  T'-  totalled 
©The  City  Council  of  Mason  City  la  has 
et  sewer  contracts  for  the  9.050  ft.'  of  sewer 

Co    TOOn  rf"-°^  "'■''  ?'-^  '"d  ■'^-  L-  Wilson 
Co.,  ,,900  ft.  being  awarded  the  first  and  1  150 
ft.  the  latter.    The  bids  of  the  succe.ssful  con 
tractors   were   as   follows:      Bowen-on   Hovt 
and   Sherman  Sts. :     Earth   excavation    $0  50 
loose  rock,  $1.50;  hard  rock.  $;i50    S-in^i^e' 
$0.19:    10-in.    pipe.    $0.29;    12-in     nine     <;n  •'« 
Y's,^$0.80_;  manhole,  $45.    BradleV  St'-'  larH; 


$0.59:  soft  rock.  $l'.90:  hard' 


rock,  $l.'7''-   s_ 


•f- indicates  work  now  open  for  bids,    ©indicates  7 contract 


pipe,  $0.19;  10-in.  pipe,  $0.29;  12-in.  pipe,  $0.38; 
Y's,  $1;  manhole,  $46.  Brice  St.:  Earth, 
$0.60;  loose  rock,  $1.95;  hard  rock,  $4.50;  8-in. 
pipe,  $0.20;  10-in.  pipe,  $0.30;  12-in.  pipe,  $0.40; 
Ys,  6x8,  $0.80;  Y's,  6x10,  $0.90;  Y's,  6x12,  $1; 
manhole,  $48.  Wilson-Fifth  Ave.:  Earth, 
$0.62  ;  loose  rock,  $1.78  ;  hard  rock,  $4.45  ;  8-in 
pipe,  $0.20 ;  Y's,  $0.75 ;  manholes,  $.39.  Second 
Ave.:  Earth,  $0.59;  loose  rock,  $1.75;  hard 
rock,  $5;  8-in.  pipe,  $0.20;  manhole,  $47. 

Massachusetts. 

•|«Bids  will  be  received  until  3  p.  m.,  Aug. 
15,  by  the  Sewage  Disposal  Commissioners, 
David  A.  Hartwell,  Chief  Engineer,  Fitchburg, 
Mass.,  for  the  construction  of  the  drain  for 
the  diversion  of  the  waters  of  Punch  Brook, 
covering  the  following  work:  1,109  ft.  of 
trench  and  refilling  for  78-in.  drain,  90  cu.  yds. 
of  rock  excavation  in  trench,  6  cu.  yds.  of 
brick   masonry   in    manholes,   970   cu.   yds.   of 

concrete  masonry  in  trench lbs.  of  steel 

bars  for  reinforcing  concrete,  46,000  ft.  B.  M. 
lumber  for  sheeting,  bracing,  etc.,  left  in  place. 
In  place  of  the  concrete  masonry  in  trench 
alternative  proposals  will  be  received  for  the 
construction  of  the  drain  of  radial  segmental 
blocks  or  of  reinforced  concrete  pipe. 

Michigan. 

^Bids  will  be  received  until  7  p.  m  Aug 
I?-  i''^  Board  of  Public  Works,  Hillsdale, 
Mich.,  for  constructing  a  sewer  in  McCol- 
lum  s  Southeast  Addition  Sewer  District  com- 
mencing 129  ft.  east  of  the  center  of  St 
Joseph  St.  in  the  City  of  Hillsdale,  thence 
running  east  on  South  St.  875  ft.,  all  with 
McCollums  Southeast  Addition  Sewer  Dis- 
trict, m  the  City  of  Hillsdale,  County  of  Hills- 
dale and  State  of  Michigan.  E.  L  Ranney 
IS  Clerk  of  the  Board. 

10*^^'^^  ''o'  "'^,  '•^/'^■^•"i  "ntil  10  a,  m.,  Aug. 
19,  by  the  Board  of  Public  Works  of  Owosso, 
Mich.,  for  the  construction  of  sewers  on  Rail- 
road, Woodlawn,  Alger  Sts.,  Maple  Ave 
Corunna  Ave.  west.  Grand  and  Railroad  Aves" 
Oakwood  and  Main  Sts.,  Washington  and 
Kidge  bts.  The  approximate  requirements  are 
as  follows    2,171  ft,  of  12-in.  sewer  pipe,  1,298 

iLe^o'fT  'f";"r.P'P<^'  •5.-530  ft.  of  8-in.  sewer 
pipe,  ,2  ft  of  12-in.  iron  pipe,  48  ft.  of  10-in 
iron  pipe,  3  catch  basins,  12  manholes,  4  flush 
tanks,  b  lampholes,  229  Y  branches,  1  45-degree 
iron  elbow.  Plans  and  specifications  prepared 
^etirV^rae^'  '--   -   «•'  i"   tHe 

b^jfd?dr^;!.-^'X^lg'-cS-! 

cl  of  Pontiac,  Mich.,  for  laying  the  sewer 
on  the  streets  on  the  Ferry  .Addifion  at  ITs,- 
300.     Lennane  Bros,  bid  $23,240  on  the  work. 

Minnesota. 

Irt^K'^'^rn'"  ''V""'''^''  ""til  8  p.  m  Aug 
10,    by    Village    Council,    Aurora,    Minn      for 

he  constructjon  of  a  sanitary  sewer  svs  em  in 
the    Second   Division   of   Aurora      Plans   and 

pec.fications   were   prepared   by   W    J    Rash- 

on    RooKvdl   Ave,,    to   fc   ,1,*  1'}","^ 

felt,  isi':,  &■■'-"  •»c.'.*i 

Missouri. 

4-Bids  will  be  received  until  Noon    Aug    13 
1>>    Board   of    Public    Improvements     ancf  the 
Sewer  Commissioner.  St    Uuis    Ma     fZ  lu 
construction     of     sewers     h?    H     i     '     °^  *,*^ 
Sewer  District   No    5  "^'"'^"^     ^"^^^ 

^Bids  will  be  received  r.ntil  2pm  Aug 
Mo'-fo?r75tl  -'"  ''■"'•'^'*-   Kansas  Gy! 

payable  to  the  Citv  Controller  pi  *'j 
specifications  may  d  sec'rifbT  w^' e"j 
let  recently. 
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McDonnell,  Secretary  of  the  Board,  Kansas 
City,    Mo. 

•J«Bids  will  be  received  until  Noon.  -\ug. 
13,  by  Board  of  Public  Improvements,  W.  T. 
Findly,  Secretary,  St.  Louis.  Mo.,  for  the 
construction  of  sewers  as  follows :  Letting 
No.  10666.  For  the  construction  of  sewers  in 
Harlem  Creek  Sewer  District  Five,  as  author- 
ized by  Ordinance  No.  25336.  embracing  sew- 
ers of  the  materials,  lengths  and  sizes  as  fol- 
lows, to-wit ;  Brick  and  Portland  Cement 
Mortar  Sewers — 557  ft.  of  64-in.  inside  diam- 
eter, 460  ft.  of  58-in.  inside  diameter,  548  ft. 
of  52-in.  inside  diameter,  420  ft.  of  50-in.  in- 
side mean  diameter.  495  ft.  of  45-in.  inside 
mean  di.nmeter.  833  ft.  of  44-in.  inside  diam- 
eter, 789  ft.  of  32%-in.  inside  mean  diameter. 
535  ft.  of  30-in.  inside  mean  diameter,  57  ft. 
of  27%-in.  inside  mean  diameter.  Vitrified 
Clay  Pipe  Sewers — 1,380  ft.  of  27-in.  inside 
diameter,  2.410  ft.  of  24-in.  inside  diameter. 
6,420  ft.  of  21-in.  inside  diameter.  7.880  ft.  of 
18-in.  inside  diameter.  5,980  ft.  of  15-in.  inside 
diameter,  23.200  ft.  of  12-in.  inside  diameter. 
With  sewer  inlets,  manholes,  and  all  other 
appurtenances.  Deposit  required.  $2,975  Let- 
ting No.  10667.  For  the  construction  of  sew- 
ers in  Glaise  Creek  Sewer  District  Six.  as 
authorized  by  Ordinance  No.  26573,  embr.ic- 
ing  sewers  of  the  materials,  lengths  and  sizes 
as  follows,  to-wit :  Vitrified  Clay  Pipe  Sew- 
ers— 157  ft.  of  30-in.  inside  diameter,  154  ft. 
of  27-in.  inside  diameter.,  146  ft.  of  24-in,  in- 
side diameter.  146  ft.  of  18-in,  inside  diameter. 
242  ft,  of  15-in.  inside  diameter,  3696  ft.  of 
12-in.  inside  diameter.  With  sewer  inlets, 
manholes,  and  all  other  appurtenances.  De- 
posit required,  $400, 

®The  Board  of  Public  Works  of  St,  Joseph, 
Mo,,  has  let  the  contract  for  extendin.2-  Black- 


snake  main  sewer  from  Broadway  St.  to  Krug 
Park  Place,  to  Skilbred  &  Land,  at  $17,651. 

Nebraska. 

®The  H.  Cathroe  Co.,  of  Omaha,  Nebr.. 
has  been  awarded  the  contract  by  the  town  of 
Galva,  la,,  for  the  construction  of  the  new 
sanitary  sewer  .system  at  $6,615,  The  work 
includes  10,500  ft,  of  sewer,  manholes  and 
flush  tanks. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m,,  Aug. 
19,  by  J.  T.  MacMurray,  City  Clerk,  Plainfield, 
N.  J.,  for  improving  contact  beds  at  sewage 
disposal  works  by  washing  11,300  cu.  yds.  of 
stone,  etc.,  and  furnishing  and  placing  2,850 
cu.  yds.  of  stone  filling.  Certified  check  for 
$500  to  accompany  each  bid,  and  the  amount 
of  bond  required  will  be  $4,000. 

Ohio. 

•J»Bids  will  be  received  until  Noon.  Aug. 
13,  by  Director  of  Public  Service,  Toledo,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  Local  Sewers 
No,  1138,  No.  1141  and  1142.  F.  G.  Stockton 
is    Secretary. 

•J«Bids  will  be  received  until  Noon.  -\ug. 
17  f  readvertisement),  by  Samuel  Franks.  Jr., 
Clerk  Millersburg,  O,,  for  the  construction  of 
the  Crawford  St.  sewer  with  branches  and 
laterals. 

Oregon. 

®The  city  of  Salem,  Ore.,  has  awarded  the 
contract  for  the  construction  of  sewers  in 
sewer  districts  Nos.  16.  17  and  18.  to  E,  W. 
Geiger  Construction  Co.,  U.  S.  Bank  Bldg.. 
Salem. 

Pennsylvania. 

^Bids  will   be  received  until   1  p.  m..  Aug. 


13,  by  H.  G.  Ashmead,  Secretary,  Board  of 
Trustees  of  the  State  Hospital  for  the  Insane, 
Room  818  Real  Estate  Trust  Bldg,,  Philadel- 
phia, for  the  construction  of  a  sewage  dis- 
posal plant  at  the  above  institution,  Farview, 
Pa.  Drawings  and  specifications  may  be  had 
upon  application  to  J.  C.  M.  Shirk,  Architect, 
421  Chestnut  St.,  Philadelphia,  Pa. 

®Rundle  &  Rehr  have  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Reading,  Pa.,  for  the  building  of  storm  water 
sewers,  one  at  Second  St.  and  the  Lebanon 
Valley  R.  R.,  and  the  other  on  Oley  St.,  from 
Locust  to  13th  Sts..  at  $897  and  $3,948  re- 
spectively. 

South  Carolina. 

®The  City  Council  of  Greenville,  S.  C,  has 
let  the  contract  for  the  laying  of  12.200  ft. 
of  sanitary  sewerage  lines  to  Porter  &  Boyd 
of  Charlotte,  N.  C,  at  $15,433.  The  work 
comprises  9,200  ft.  of  8-in.  and  3,000  ft.  of 
15-in.  mains.  Other  bidders  were :  Sullivan, 
Long  &  Hagerty,  Bessemer,  .-Ma.,  $15,443; 
Dvsard  Construction  Co.,  Atlanta,  Ga.,  $15,- 
549 :  J.  R.  Cothran,  Greenville.  $15,583 ;  Dabbs 
&  Mvers,  Charlotte,  N.  C,  $17,905.  and  E.  T. 
Verga  &  Co.,  Camden,  N.  J.,  $19,950. 

Washington. 

®L.  R.  Ellis,  613  .\merican  Bank  Bldg., 
Seattle.  Wash.,  has  been  awarded  the  con- 
tract for  constructing  a  sewer  system  at  the 
State  Reformatorv,  Sedro  Woollev,  Wash,,  at 
about   $15,000. 

Wisconsin. 

®The  Board  of  Public  Works  of  La  Crosse, 
Wis.,  has  awarded  the  contract  for  construct- 
ing the  south  side  sewers  to  Olaf  Swennes  at 
$7,100. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  ETC. 
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Arkansas. 

•I«Bids  will  be  received  until  Noon,  .\ug. 
8,  by  C.  J.  Jew<ett,  Commissioner  for  the 
Erection  of  the  Court  House,  Fort  Smith. 
Ark.,  for  the  erection  of  a  new  court  house 
at  Fort  Smith  in  that  district  of  Sebastian 
County,  .\rk. 

California. 

©Continental  Fireproofing  Co.,  Balboa  Bldg.. 
San  Francisco,  has  been  awarded  the  con- 
tract for  the  concrete  work  and  fireproofing 
on  the  Hotel  Clark  at  Stockton.  The  struc- 
ture will  be  five  stories  in  height,  representing 
an  outlay  of  $125,000.  Glenn  Allen,  San 
Francisco,  is  the  Architect. 

District  of  Columbia. 
^•Bids  will  be  received  until  10 :30  a.  m.. 
Aug.  27,  by  Isthmian  Canal  Commission,  Maj. 
F.  C.  Boggs.  General  Purchasing  Officer, 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  723  steel  oil  tanks,  steel  chan- 
nels, ingot  copper,  electric  wire,  indicator 
cocks,  low  service  pumps,  glass  globes,  dishes, 
tablespoons,  morocco  leather,  cardboard,  pa- 
per and  library  paste, 

Louisiana. 

•J"Bids  will  be  received  until  Noon,  Sept. 
19,  bv  Board  of  Sewerage  and  Water,  F,  S. 
Shields.  Secretary,  Room  508  City  Hall  An- 
nex, New  Orleans,  La.,  for  furnishing  and 
erecting  complete  ready  for  operation,  the 
piping  and  auxiliaries  for  power  house  No,  2. 
A  certified  check  for  $100  must  be  filed  with 
each   bid. 

Maryland. 

^Bids  will  be  received  until  Noon,  .'Xug.  29, 
by  Jail  Commission,  Anne  .\rundel  County, 
Annapolis.  Md,.  at  the  office  of  Nicholas  H. 
Green,  Chairman,  Annapoli.s,  Md..  for  the 
erection  of  jail  building  at  Annapolis. 

Massachusetts. 


office  of  the  Architects.  93  Federal  St.,  Bos- 
ton, Mass.,  for  the  erection,  plumbing,  heating 
and  electric  work  in  a  Building  for  Disturbed 
Patients.  All  previous  bids  are  rejected  and 
plans  and  specifications  have  been  revised.  A 
certified  check  is  required  with  each  bid  and 
a  surety  bond  with  each  contract.  Plans  and 
specifications  may  be  seen  at  the  office  of  the 
.\rchitects,  93  Federal  St..  Boston. 

New  Jersey. 

^Bids  will  be  received  from  4  until  4:15 
p.  m.,  -"^ug.  13,  by  Board  of  Education.  R.  D. 
.A,rgue,  Secretary,  Newark,  N.  J.,  for  the  com- 
pletion of  the  Avon  .\venue  School,  gA'm- 
nasium  floor  construction.  Seventh  ,\venue 
School,  toilets.  Central  High  School,  parti- 
tions in  study  hall.  Lafayette  Street  School, 
copper  exterior  trim  on  Congress  St.  win- 
dows. Installing  steel  mullions  and  putting 
hardware  at  double  entrance  doors  in  several 
schools.  Bids  shall  be  for  the  entire  work  on 
each  building,  except  for  the  last  item,  which 
bid  will  cover  all  schools.  Terms  of  pro- 
posal and  surety  required  are  fixed  by  the 
specifications.  Blank  proposals  are  obtainable 
at  the  board's  construction  department,  fourth 
floor,  City  Hall,  where  contract  and  bond 
forms,  drawings  and  specifications  may  be 
examined. 

•{•Bids  will  be  received  from  4  until  4:15 
p.  m..  -Aug.  13,  by  Board  of  Education.  New- 
ark. N,  J,,  for  furnishing  and  delivering  pupil's 
desks.  R.  D.  .-Xrgue  is  Secretary  of  the 
Board, 

•{•Bids  will  be  received  from  4  to  4:15  p.  m.. 
Aug.  22,  'by  Board  of  Education,  Newark, 
N.  J.,  for  the  construction  and  completion  of 
Newton  School  House  addition.  Bids  may  be 
for  the  whole  or  one  or  more  items,  viz. : 
Masonrj'.  carpentry,  steel  and  iron,  roofing 
and  sheet  metal,  painting,  plumbing,  electric, 
heating  and  ventilating,  ligiiting  fixtures  and 
vacuum  cleaning  system.  Terms  of  proposal 
and  surety  required  are  fixed  by  the  specifica- 
tions.    Blank  proposals  arc  obtainable  at  the 


•{•Bids  will  be   received  until  2  p.   m,,  .A.ug. 
12,  by  Trustees,  Boston  State  Hospital,  at  the 

.{•indicates  work  now  open  for  bids.     Vindicates  a  contract 


Board's  construction  department,  fourth  floor, 
City  Hall,  where  contract  and  bond  forms, 
drawings  and  specifications  may  be  examined. 
R.  D.  Argue  is  Secretary-, 

New  York. 

^•Bids  will  be  received  until  Noon,  Aug. 
20,  by  Dr,  A,  S.  Draper.  Commissioner  of 
Education,  State  Normal  College.  Albany,  N. 
Y.,  for  constructing,  heating,  plumbing  and 
gas  piping  and  electric  work  State  Normal 
School  building,  Buflfalo,  N.  Y.  Drawings 
and  specifications  may  be  consulted  and  blank 
form  of  proposals  obtained  at  State  Normal 
School,  Buffalo.  N.  Y.,  and  at  the  office  of 
the  State  .Architect.  Complete  sets  of  plans 
and  specifications  will  be  furnished  to  pros- 
pective bidders  upon  reasonable  notice  to  and 
in  the  discretion  of  the  State  .A,rchitect,  Her- 
man W,  Hoefer.  Capitol,  Albany,  N.  Y. 

^Bids  will  be  received  until  3  p,  m.,  Sept. 
16,  by  Board  of  Contract  &  Supply.  .Albany, 
N.  Y.,  Isidore  Wachsman.  Secretary,  for  the 
construction  and  completion  of  School  No. 
18  on  property  located  on  Bertha  and  Hurlbut 
Sts.  in  said  city  of  .Mbany.  Bids  will  be  re- 
ceived as  follows :  Bid  No,  1.  for  mason 
work,  waterproofing,  concrete  walks,  tile  and 
marble,  structural  steel,  miscellaneous  iron, 
carpenter,  painting  and  roofin.g  work.  Bid 
No.  2.  for  heating  and  ventilation  work.  Bid 
No.  3,  for  plumbing  work.  Bid  for  4.  for 
electric  light  wiring,  clacks,  call  bells,  fire 
alarm,  telephone,  vacuum  cleaning  and  wiring 
for  ventilating  fan  system.  Each  proposal 
must  be  accompanied  by  a  certified  check 
drawn  upon  a  State  national  bank  or  trust 
company  in  the  city  of  .Mbany  for  10  per  cent 
of  the  amount  of  the  proposal,  and  payable 
to  the  order  of  the  City  Treasurer  of  the  city 
of  .Albany. 

^•Bids  will  be  received  until  noon.  Sept.  3, 
by  Col,  Wm.  T.  Rossell.  U.  S.  Engineer,  802 
.Army  Bldg.,  New  York  Citv.  for  dredging 
in  Arthur  Kill.  N.  Y.,  and  N.  J. 

®Thc  Turner  Construction  Co.,  11  Broad- 
let  recentiv 
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way,  -Niw  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  a  re- 
inforced concrete  factory  building  for  the 
Standard  Varnish  Works  at  Elm  Park,  S.  I. 
Building  .jti  ft.  x.  128  ft.,  4  stories  in  height. 
Harry  .Mian  Jacobs,  Architect.  The  Turner 
Construction  Co.  has  also  been  awarded  the 
general  contract  for  the  construction  of  a  9- 
storv  and  basement  warehouse  for  the  Bal- 
timore &  Ohio  R.  R.  Co.  at  L'Sth  St.  and  Utli 
Ave ,  .Manhattan,  So2  ft.  .\  61  ft.  .M.  A.  Long, 
Architect.  Work  on  both  buildin.as  i.s  to  be 
undertaken  at  once. 

Ohio. 

•i«Bids  will  be  received  until  Noon,  .Vug.  9, 
by  \\'.  J.  Springborn,  Director  ot  Public 
Service,  Cleveland,  O.,  for  gradmg,  drainnig. 
curbing,  paving  with  paving  brick  and  improv 

;n«    In, l.......,^!.. ......    L> 1    c       ..-      r 1. 1 A_.. 


of  the  Department  of  Healtii  by  depositing 
$25,  which  will  be  returned  upon  receipt  of 
same  in  good  condition,  with  bids. 

•J«Bids  will  be  received  until  noon,  Aug.  12, 
by  Dr.  S.  G.  Dixon,  Commissioner  of  Health. 
Pennsylvania  Department  of  Health,  Phila- 
delphia, Pa.,  for  furnishing  and  installing  a 
refrigerating  plant  for  tuberculosis  near 
Cresson,  Cambria  County,  Pa. 

®Ev«retts  &  Oberdear  Co.,  Lancaster,  Pa., 
have  been  awarded  the  contract  at  $85,894 
for  constructing  a  heating  plant  for  the  Cre- 
son  Sanitarium  for  the  State  of  Pennsylvania. 

®The  Fairmount  Park  Commission  of  Phil- 
adelphia has  awarded  contracts  for  dredging 
boat  slips  at  Fairmount  and  shoals  in  the 
Schuylkill  above  the  dam,  and  also  for  the 
further  construction  of  the  stone  river  wall 
on  the  east  bank  of  the  river,  between  Colum- 


im,  lnr;^,fM,Vr.M-     ii\\rc    >-   V  u    ""'';"'  on  the  east  bank  of  the  river,  between  Co  um- 

ing  inuependence  Koad  S.  li.  from  Hugo  .Ave.  u-  u    j  i  ^u     c-^       l  i\/r       ■ 

S.  E.  to  \Vn,menden  Ave.  S.  E.,  Dupont  Ave.  b.a  avenue  bridge  and  the  Strawberry  Mansion 

N.  E.  from  E.  lUoth  St.  to  E.  L.  E.  106th  St.,  c?"?r,  ^"M  ■°  ^°5'!','  ^^^^°'^  '^^-  ^-  ^'^5 


N.  E.  from  E.  lUoth  St.  to  E.  L.  E.  106th  St., 
E.  lU6th  St.  from  Dupont  A\Te.  N.  E.  to 
Leuer  Ave.  \.  E.,  and  Leucr  Ave.  N.  E.  from 
E.  Iu6th  St.  to  a  point  about  222  ft.  easterly. 
Each  bid  must  be  made  in  accordance  with 
the  plans  and  specifications  which  may  be  seen 
at  the  otfice  of  the  Chief  Engineer,  Room  305 
City  Hall. 

•{•Bids  will  be  received  until  U  a.  m.,  ..\ug. 
17,  by  Board  of  County  Commissioners. 
Cleveland,  O.,  for  remodeling  various  omces 
in  the  old  Court  House  in  the  City  of  Cleve- 
land in  accordance  with  drawings'  and  speci- 
fications to  be  furnished  by  Frederic  Wm. 
Striebinger,  Architect. 

_'J'Bids  will  be  received  until  Noon,  Aug. 
17,  by  Board  of  Education  of  Harlem  Town- 
ship School  District,  at  the  office  of  C.  R. 
Grove,  Clerk,  Center  Village,  O.,  for  the  con- 
stniction  of  a  brick  school  house  in  sub- 
district  No.  1,  in  accordance  with  plans  and 
specifications  on  file  with  Marriott  Allen  and 
Hall   and   the   Clerk. 

•I-Bids  will  be  received  until  Noon,  Aug. 
12,  by  Board  of  Education  Norwich  Town- 
ship School  District,  at  the  office  of  J  F 
Ninegar,  Clerk,  Hilliard,  O.,  for  the  con- 
struction of  a  frame  school  house  in  sub 
district  No.  6. 

©County  Commissioners,  Youngstown,  O., 
have  awarded  the  contract  for  a  retaining  wall 
in  Lincoln  park  near  Gladstone  St.  to  Blimm 
&  Son,  Youngstown,  at  the  following  bid  • 
Earth  excavation,  (10  cts.  per  cu.  yd. ;  rock  ex- 
cavation, $1..50  per  cu.  yd.;  gravel  concrete, 
?b.i2  per  cu.  yd.;  hmestone  concrete,  $7  95 
per  cu.  yd. 

Oregon. 
©Theodore    Knudson,    Portland,    Ore      has 
been  awarded  a  contract  at  about  $65,000  for 
constructing  a  municipal  dock  at  Toledo   Ore 
for  the  Port  of  Toledo.     The  structure  is  to 
be  .d5.3  ft.  long  and  40  ft.  wide. 

Pennsylvania. 

+Bids  will  be  received  until  6  p.  m..  Aug. 


Ll\_'ll,._y        Ul  luge       LU       JXUUCl  I       i   tlLlUlI,       (.Jl       1\.      •J-Ji.H 

St.,  Philadelphia,  as  follows:  Dredging,  with 
provision  that  dredged  material  shall  be  de- 
posited over  river  banks  to  make  fill  on  marsh 
lands,  as  directed,  45  cts.  a  cu.  yd. ;  construc- 
tion of  stone  river  wall,  on  timber  or  concrete 
foundations  as  conditions  may  require,  $17.10 
per  lin.  ft.  There  is  about  $30,000  available 
from  current  appropriations  for  wall  con- 
struction and  dredging  purposes. 

South  Carolina. 

®R.  R.  Legare,  Beaufort,  S.  C,  has  been 
awarded  the  contract  at  $3,000  for  construct- 
ing a  ferry  dock  and  ship  at  Scriven's  Ferrv 
for  the  County. 

Texas. 

+Bids  will  be  received  until  Ham  Aug 
12,  by  J.  M.  Murch.  County  Auditor,  Galve-;- 
ton  Texas,  for  the  construction  of  a  new  jail 
building  on  the  site  of  the  present  one  in 
Galveston  County,  in  accordance  with  plans 
and  specifications  on  file.  Copies  of  specifica- 
tions can  be  had  on  application  to  the  Countv 
Auditor  and  plans  can  be  had  from  Leo 
Desjardins,  Architect.  Gahieston  and  all  ap- 
plications for  such  plans  from  outside  of  Gal- 
veston must  be  accompanied  with  a  bank 
draft  for  $15  to  be  forfeited  to  the  Architect 
if  plans  are  not  returned  on  time.  All  bids 
nuist  be  made  on  forms  attached  to  the  speci- 
lications  and  must  be  accompanied  with  a  cer- 
tified check  on  any  bank  in  Galveston  for  the 
sum  of  $1,7.50. 

^ids  will  be  received  until  noon,  \u^  !■> 
by  Dan  C.  Smith,  Jr.,  City  Comptroller"  and 
Secretary  Houston,  Tex.,  for  the  construction 
of  a  remforced  concrete  warehouse  and  sep- 
arate bids  will  be  received  at  the  same  time 
tor  a  reinforced  concrete  oil  tank  vault  all 
hv'^h  r^.  to  plans  and  specifications  prepared 
by  the  City  Engineer.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Citv  Engine"? 
and  may  be  obtained  by  contractors.  A^certi- 
fied  check  of  the  bidders  on  any  bank  in  Hous- 
ton, payable  to  the  order  of  H.  B.  Rice,  Mayor 


ll  K^-  T?;.,,!  X  i\-  """'  "  p.  in-  />ug.  lor  rne  sum  ot  $^00  wi  he  reauired  wit 
15,  b>  Board  of  Directors.  Verona  School  bid  on  each  buildin-  H  R  R^.^  M 
Distnct.  J.  E.  Marqiis,  Secretary,  Verona,  ^Bids  wil  be  received  u,  HI  nT"'  a 
Pa  for  the  general  construction  of  a  school  12  by  Dan  C  Smith  fr  r  r  \  AV"' 
building  m  the  Borough  of  Verona,  Alle-  and  Secretarv,  Ho"s  on-^feva  '  for"^'™"'' 
gheny  Countv,  Pennsv  van  a  for  the  furni<!h-  strnrtJnr,  ,r,i  .  *.■  i  i  exas,  tor  the  con- 
ing, fabricating  and  erecting  of  the  struc"ural  accorZ.  to  nh.  '"^  h°^  '^'2  ''■'='='  °''  '"^"^^ 
steel,  and   for  the  installatfon  of  'aif'alr   fur  b  '«  e  ci;°Ef,^neer     P?anf a^'n'""^  T'''''" 

and^r''fi»°'''"  '^'^''"'"'^  ^-"^"='"-   ^  "'""^"^'"R  ■•'■'•'=  nn  fie  atX   office  of  the  rft'''p''''°"' 

and  gas  fitting  system,  and  an  electric  wiring  and  mav  be  nhtainT?           .      ^"'   Engineer 

system  for  the  same.     Each  proposal  sha  lb?  fied  TZl^/tw^^  ''-'  '^""'■'actors.    A  certi- 


'^""4^9-'*  7,"""^/  ^-•"^-  and  "Electric  Wir- 
ing $200.  Lloyd  &-  Frank.  519  Lewis  Bldg., 
Piltsburg.  Pa.,  are  Architects 

+P.id,  will  W  received  until  Noon.  Aug. 
19,  by  Samuel  Dix  .n.  Commissioner  of  Health 
Icnnsylvaiir,  neTK.rtineni  of  Health.  1900 
Race  St.  Ihil.-.dcph,,  Pa.,  for  the  erection 
and  completion  of  d,n;n<  and  admitii.stration 
buildings,  east  and  we-t  corridors,  and  power 
and  laundry  building  for  the  Pcnnsvhania 
near  Hamburg.     Perks    Countv.       Phns    and 


Jackson,  U.  S.  Engineer,  Dallas,  Tex'  for 
clredging  Section  B  of  the  Sabine  Neches 
Canal,  the  contract  being  awarded  to  WD 
Hadcn,  Galveston,  Tex.,  at  $234  714  The 
bids  received  on  the  work  and  the  plant  to 
be  used  were  as  follows    fn  l,pi,i„  k;  ,     " 

yd.  on  3,355,000  cu.yd::;Pdr:S(^)''bKl 
per  acre  on    four  acres   of  clearing 'a  ,,1    n\ 

%Tio'r:  )l  ?.  i^^^-..9;'iv-ton:"T^"^l 


(1)  6.99  cts,   (2)   $50  73     $^^^h"c;p  ^Uv 
of  plant.  700  cu.  yds.  per  hour,  Uvo  \^Thy 
drauhc    dred.ges,    one   to   commence   wi'tlv-n3 
months,  the  other  within  9  month.s.  and  to  com 
->  indicates  work  now  open  for  bids,    ©indicates  a  contract 


speciticitions   may   be   obtained    either  "at  TC       rir,',.i;      r     i  ""  ■' >"-'   "'^"''  ^"""  i-'-m    hv- 

Phdadelphia    office    or    the    Harrisburg^' ^:       ^^-^^^^^r^^C  ^=::ij^^ 


plete  contract  in  18  months.  L.  T.  Gaylord, 
Houston,  Tex.,  (1)  9.97  cts.  (2)  $35,  (3) 
$334,633;  capacity  of  plant  not  given;  one  or 
more  hydraulic  dredges  of  20-in.  capacity  or 
larger.  North  American  Dredging  Co.  of 
Texas,  Galveston,  Tex.,  (1)  10.95  cts.,  (2) 
$150,  (3)  $367,972;  capacity  of  plant,  500  cu. 
yds.  per  hour;  one  22-in.  suction  dredge  or 
one  20-in.  suction  dredge.  Southern  Dredg- 
ing Co..  Mobile.  Ala.,  (1)  10.6  cts.,  (2)  $5,  (3) 
$.356,830;  capacity  of  plant,  125.000  cu.  yds. 
per  month;  dredge  Mobile  (.hydraulic),  dredge 
Jones  dipper.  Home  Dredging  Co.,  Mobile, 
Ala.,  (1)  10.43  cts.,  (2)  $100,  (3)  $350,326; 
capacity  of  plant,  500  cu.  yds.  per  hour ;  one 
20-in.  hydraulic  dredge.  Bowers  Southern 
Dredging  Co.,  Galveston,  Tex.,  (1)  9.43  cts., 
(2)  $64,  (3)  $316,632;  capacity  of  plant,  350 
cu.  yds.  per  hour ;  20-in.  hydraulic  dredge 
No.  10  or  equal  and  clam  shell  dredge  Gen- 
eral C.  M.  Shelly. 

Virginia. 

4»Bids  will  be  received  until  Aug.  19,  at 
East  Radford,  Va..  for  a  vacuum  sweeping 
syst?em  for  the  .Administration  Building,  State 
Normal  and  Industrial  School  for  Women. 
The  building  is  now  in  course  of  construction. 
J.  C.  Curtis,  Denbigh,  Va.,  contractor.  For 
full  information  write  Chas.  M.  Robinson. 
Inc.,  Architect,  Richmond.  Va.  W.  T.  Bald- 
win,   Chairman    Building    Committee. 

Washington. 

^Bids  will  be  received  until  11  a.  m.,  Aug. 
31,  by  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  installing 
one  electric  passenger  elevator  in  the  naval 
hospital  at  the  navy  yard,  Puget  Soun<l,  Wash. 
W.  M.   Smith  is  Acting  Chief  of  the  Bureau. 

West  Virginia. 

®The  T.  A.  Gillespie  Co..  Westinghouse 
Bldg.,  Pittsburgh,  Pa.,  has  been  awarded  the 
contract  to  build  dam  and  powerhouse  on 
the  Cheat  River  in  West  Virginia,  near  the 
Pennsylvania  line,  for  the  West  Penn  Elec- 
tric &  Traction  Co.,  which  is  owned  bv  J.  S. 
and  W.  S.  Kuhn,  Pittsburgh.  The  'opera- 
tion will  cost  $1,000,000. 

Wisconsin. 

•^Bids  will  be  received  until  10:30  a.  m, 
Aug.  9,  by  Department  of  Public  Works  Mil- 
waukee. Wis.,  for  furnishing  the  necessary 
labor  .and  material  for  installing  boilers  and 
piping  in  the  boiler  room  of  the  city  hall  A 
certified  check  for  $2,000  must  be  'filed  with 
each  bid  J.  P.  Sherer  is  Deputy  Commis- 
sioner of  Public  Works. 

Canada. 
tn'^?'''?,^'^'"  ^^  received  until  4  p.  m.,  Aug 
f  u-'uv  ,f/  Pesi^Pchers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Ont.,  for  the  con- 
struction of  a  wharf  at  Metchosin,  Nanaimo 
District,  B.  C.  Plans,  specification  and  form 
of  contract  can  be  seen,  and  forms  of  tender 
obtained,  at  the  office  of  C.  C.  Worsfold,  Esq., 
District  Engineer,  New  Westminster,  B.  C  ; 
b.  W.  Aylmer,  District  Engineer,  Chase, 
M  rV  ■  °5  ^'PPl'cation  to  the  Postmaster  at 
Metchosin,   B.    C. 

4-Bids  wdll  be  received  until  noon,  Aug.  13, 
tr'l  T  Church.  Chairman,  Board  of  Con- 
trol, Toronto  Ont.,  for  the  construction  of  a 
storage  building  at  the  rear  of  the  Central 
Fire  Hall,  Adelaide  St.  W.-st,  Toronto.     Bulk 

H^,f"\r  r-  ^°l  ^"  V"^l<'^  ^^■'l>'''-<^d  in  connec- 
tion with  the  above  building,  wilj  be  received 
by  registered  post  only.  Plans  and  specifica- 
tions may  be  seen  and  forms  of  tenders  and 
all   information   obtained   at   the  office   of  the 

^Bids  will  be  received  until  4  n  m  Aiio- 
!4.  at  the  office  of  R.  C.  Desrocher?"s1^^" 
Department  of  Public  Works,  Ottawa,  Onti; 
for  the  construction  of  an  extension  to  west 
breakwater  at  the  entrance  to  Cobour°  H«- 
bor.  Northumberland  Countv.  Ont  Plans 
specification    and    form    of   contract     can     be 

oil  C  sfnTp"^  tender  obtained  at  the  oVes 
ot  J.  G.  S  ng.  Esq..  Distnct  Engineer  Confed- 
eration Life  Building,  ■■,.,..1,0  Ont  °^j 
^nlTB^illl:!^^::,^;'-^-  Mer4a^ 
cation  to  the  Postm^^-.,-^,^^.^^P'- 
let  recently. 


August  7,  1912. 


ENGINEERING     &     CONTRACTING 


65 


First  on  the 
Job- 


Why  the 
Most  Economical  Deep  Blast 
Hole  Driller  Is  The  "Keystone" 


This  machine  is  built  to  handle,  a  longer,  heavier  drilling 
tool   than    any  other  blast  hole  drill   of  similar  size   and   rating. 

It  has  a  long,  quick  stroke  —  from  34  to  40  inches  and  it  will  deliver 
about  55  to  60  times  per  minute. 

It  has  a  Worm  Feed  on  the  Rope  Reel  affording  easy  and  quick  adjustment.. 

The  "Keystone^^  Deep  Blast  Hole  Driller 

is  equipped  with  traction  for  rapid  movement  from  one  hole  to  another,  saving  much  time 
and  labor. 

It  also  possesses  the  important  advantage  of  a  "Two-Sheave  Spudding  Device"  and  has  a 
center  draft,  straight  pull  on  cable,  parallel  with  the  derrick.     This  feature  alone  will 
save  20  per  cent  of  the  cable  wear  as  compared  with  other  machines. 

We  equip  this  machine  with  a  12-horse  power  boiler,  porcupine  style,  and  an 
II -horse  power  engine,  fitted  with  an  extended  pulley  shaft  on  front  of  the  ma- 
chine, so  that  it  may  be  used  as  a  portable  power  plant. 


Keystone  Quarry  Drill  Company 

BEAVER  FALLS,  PA. 

170  Broadway,  New  York     Monadnock  Blk.,  Chicago 
Carthage,  Mo. 


Last 
on  the 
Scrap  Heap 


v^ErSTpNEl^iLLO  Td.'  'lEA/Eft  fAUS.?AJJlA. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


NOTICE  OF  PUBLIC  LETTINGS. 

CITY    OF     I.ACON.     MARSHALL 

COUNTY. 

LACON.     ILLINOIS.     RIVER    BRIDGE 

Notice  is  hereby  given  that  sealed  pro- 
posals for  the  work  hereinafter  described 
in  this  notice,  and  more  particularly  de- 
scribed in  the  specifications,  will  be  re- 
ceived at  the  city  hall  by  the  mayor  and 
city  council  of  Lacon.  Marshall  county. 
Illinois,  until  seven  (7)  o'clock  p.  m.,  Sep- 
tember 3d.  1912.  at  which  time  and  place 
the  bids  will  be  publicly  opened  and  read. 

Proposals  will  be  received  on  two  sets 
of  plans  prepared  by  the  Illinois  High- 
way Commission  and  numbered  respec- 
tively 62.6-L\  and  C2.6-1B. 

More  detailed  information  may  be  ob- 
tained by  an  examination  of  the  plans 
on  file  at  the  office  of  the  City  Clerk  of 
I-acon.  Illinois,  or  which  may  be  obtained 
upon  application  in  writing  to  the  Illi- 
nois Highway  Commission.  Springfield 
Illinois. 

A  charge  of  Ten  Dollnrs  ($10.00)  will 
be  made  by  the  city  for  each  set  of  plans 
and  specifications.  Checks  should  be 
made  payable  to  the  order  of  the  Mayor 
of   Lacon. 

The  work  is  to  be  completed,  if  under 
plan  62.6-lA.  on  or  before  October  1st. 
1913:  and  if  under  plan  62.6-lB.  on  or 
before   December   loth.   1913. 

Briefly  described,  the  work  is  as  fol- 
lows: 

CITV  OF  LACON.  MARSHALL  COUN- 
TY: LACON.  ILLINOIS  RIVER 
BRIDGE. 
Plan  62.6-l.\  contemplates  the  re- 
moval of  the  pontoon  and  that  por- 
tion of  the  present  pile  trestle  west 
of  the  pontoon;  building  one  224 
foot,  pin  connected  approach  span, 
and  one  reinforced  concrete  slab 
span.  26  feet  in  the  clear  on  the 
west  side  of  the  channel;  one  sim- 
ple trunnion  bascule  span,  provid- 
ing a  clear  channel  opening  of  150 
feet  and  having  a  movable  leaf  of 
189  feet;  furnishing  operating  ma- 
chinery complete  for  the  bascule 
span:  building  one  plain  concrete 
abutment  pier  on  plie  foundation. 
and  three  plain  concrete  piers  on 
rock  foundations;  building  two  tim- 
ber fender  piers;  and  altering  the 
present  east  appronch  trestle  to 
meet  the  grade  of  the  new  portion 
of   the    bridge. 

Plan  62.6-lB  contemplates  the  re- 
moval of  the  entire  present  bridge 
including  the  pontoon  and  east  and 
west  approach  trestles;  building 
one  224  foot,  pin  connected  approach 
span  and  one  reinforced  concrete 
slab  span.  2G  feet  in  the  clear,  on 
the  west  side  of  the  channel:  one 
simple  trunnion  bascule  span,  pro- 
viding a  clear  ohnnnel  opening  of 
150  feet,  and  having  a  movable  leaf 
of  1S9  feet:  furni-l^.ing  operating 
machinery  complete  for  bascule 
span;  building  two  224  foot,  pin  con- 
nected appro.ich  sp.ir,...  on  the  east 
side  of  the  channel:  building  two 
plain  tonerele  abutment  piers  on 
pile  f..und.ui'.ns.  and  four  plain 
concr^i.-  pier.s.  on  -ock  foundations 
and  building  two  li.-nber  fender 
piers. 


CITY    OP    LACON,    MARSHALL    COUN- 
TY:  L.A.CON.  ILLINOIS  RIVER 
BRIDGE. 
ALTERNATIVE   PLANS. 

Proposals  may  aico  be  submitted 
using  a  design  for  the  movable  span 
other  than  that  prepared  by  the  Il- 
linois Highway  Commission.  All 
such  alternative  proposals  shall  be 
made  on  two  sets  of  plans,  one 
marked  plan  "A"  and  one  marked 
plan    "B." 

Plan  *'A"  shall  provide  a  channel 
opening  of  150  feet,  between  clear- 
ance of  fender  piers,  located  as 
shown  on  plans  62.(i-lA.  shall  also 
provide  the  same  total  length  of 
bridge,  width  of  roadway,  charac- 
ter of  foundations  piers,  fender 
piers,  kind  of  floor,  etc..  as  provid- 
ed on  the  Illinois  Hi.ghway  Commis- 
sion  plan   62.6-lA. 

Plan  "B"  shall  provide  a  channel 
opening  of  150  feet,  between  clear- 
ance of  fender  piers,  shall  provide 
the  same  total  length  of  bridge, 
width  of  roadway,  character  of 
foundation  for  piers,  fender  piers, 
kind  of  floor,  etc..  as  provided  on 
the  Illinois  Highway  Commission 
plan   62.6-lB. 

All  such  alternative  designs  shall 
be  in  sufllcient  detail  to  show  clear- 
ly the  design  of  all  members  and 
important  connections,  shall  con- 
form in  all  respects  to  the  specifi- 
cations prepared  b^■  the  Illinois 
Highway  Commission,  and  shall  bo 
subject  to  the  approval  of  the  State 
Engineer. 


DIGGING    LATERALS. 

IN  THE  MATTER  OF  THE  SHEPARD 
DRAIN.AGE  DISTRICT. 
The  Commisioners  of  the  Shepard 
Drainage  District  of  Dane  County,  Wis- 
consin, will  receive  sealed  proposals  for 
digging  the  laterals  of  said  district  un- 
til August  33rd,  1912.  at  10  o'clock  in  the 
forenoon. 

Application  for  plans  and  speciflcations 
will  be  furnished  upon  application  to  F. 
\V.  Hall.  Attorney.  423-4  Washington 
Building.  Madison,  Wisconsin,  and  bids 
may  be  sent  to  the  same  address. 
Dated   July    29th,    1912, 

PRANK    LAZERS, 

F.   G.   SCHERNICKER. 

W.   H.    T.\SKER, 

Commissioners. 


DRAINAGE. 

North  Yakima,  Wash, 
Sealed  proposals  will  be  received  until 
August  15,  1912,  for  the  construction  of 
about  seven  (7)  miles  of  drainage  district 
and  about  four  (4)  miles  of  concrete  or 
vitrified  clay  tile  drains.  Estimated  ex- 
cavation 1,50,000  cu,  yds.  Tile  from  10-ln 
to  20-In,  diameter.  Plans  and  specifica- 
tions will  be  mailed  on  receipt  of  deposit 
of  $10.00,  which  will  be  returned  upon  the 
return  of  plans  and  specifications. 

E.  A.  MORITZ, 

Engineer, 
Dramage  District  No,  11, 
Yakirna  County,  Wash. 


DITCH  AND  LEVEE  WORK. 

NOTICE    TO    CONTR.\CTORS. 

Little  Rick.  Arkansas. 
Sealed  bids  will  be  received  until  3 
o'clock  p.  m..  Tuesday.  .August  20,  1912, 
in  the  Chamber  of  Commerce,  Little 
Rock.  -Arkansas,  for  the  excavation  of 
the  Main  Canal  of  Pourche  Draina.ge  Dis- 
trict, the  construction  of  levees  along 
same,  and  concrete  culverts,  as  follows: 
Contracts  Numbers  5,  6,  7  and  8. 
Main  Canal:  Length,  S  miles,  base  86 
ft.,  slopes  2  to  1.  maximum,  depth  22  ft,, 
contains  1,115,000  cu.  yds.  Secondary  Ca- 
nal: Length  6  miles,  base  30  ft,,  slopes 
1  to  1,  maximum  depth  23  ft.,  contains 
687.000  cu.  yds.  North  Levee:  Length  8 
miles,  crown  30  ft.,  maximum  height  22 
ft.,  contains  733,400  cu.  yds.  South  Levee: 
Length  8  miles,  crown  6  ft.,  maximum 
height  22  ft.,  contains  435.600  cu.  yds.  The 
above  canals  and  levees  are  parallel  to 
each  other  and  the  material  from  the 
canals  is  to  be  used  In  the  levees. 
Reinforced  Concrete  Culverts: 
1  box  culvert;  length  624  ft..  8  ft,  by 
10  ft.,  contains  1.750  cu.  yds.  1  box  cul- 
vert, length  500  ft.,  5  ft.  by  6  ft.,  contains 
500    cu.    yds. 

Contract  Number  9,  Dredge  Ditches: 
Main  Canal:  Length  614  miles.  top 
width  20  ft.,  contains  155.000  cu.  yds.  Lat- 
eral Ditches:  Total  length  6  miles,  top 
width  12  to  IS  ft.,  contains  145.000  cu.  yds. 
Contracts  Numbers  5.  6.  7  and  8  are 
located  within  2  miles  of  Little  Rock,  Ar- 
kansas. Contract  Number  9,  from  5  to  12 
miles    from    Little    Rock. 

Each  bid  must  be  accompanied  by  a 
bidder's  bond  or  certified  check  in  the 
sum  of  five  per  cent  of  the  amount  of 
the  bid,  made  payable  to  W,  E.  Lenon, 
Secretary  of  Fourche  Drainage  District, 
as  a  guarantee  that,  if  the  bid  is  accept- 
ed, a  contract  and  bond  will  be  entered 
into  within  twenty  (20)  days  from  the 
acceptance  of  same,  for  the  faithful  ex- 
ecution of  the  contract.  The  bond  for 
the  contract  will  be  in  a  sum  of  twice 
the  amount  of  the  contract,  as  is  required 
by  the  State  Statutes,  and  must  be  made 
by  a  surety  company  authorized  by  the 
State   of   Arkansas. 

Plans  may  be  seen  and  speciflcations 
and  blank  forms  of  proposal,  which  must 
be  used,  may  be  procured  at  the  oflBce 
of  the  engineers.  Maps,  plans  and  pro- 
files may  be  obtained  from  the  engineers 
on  payment  of  $3.00  to  cover  the  cost. 

The   right   is  reserved  to  reject  any  or 
all  bids  or   to  accept  any  part  of  any  bid 
which   the  board  may  deem  advisable. 
FOURCHE    DRAINAGE    DISTRICT, 
W.    M.    KAVAKAUGH, 

President. 
WARREN   E.    LENON, 

Secretary. 
LUND    AND   HILL,    Engineers, 
201^  W.  Second  St..  Little  Rock.  Ark. 


SEALED  PROPOSALS,  indorsed  "Pro- 
posals for  Sediment  Basin,"  will  be  re- 
ceived at  the  Bureau  of  Navigation  Navv 
Department,  .Washington,  IX  O  untU  ^? 
o  clock  a.,  m.,  August  19,  !;ii'  and  then 
and  there  publicly  opened,  ;o7  corrstruc- 
tion  of  a  concrete  sediment  basin  and 
connections  thereto,  at  the  U,  S  Naval 
Training  Station,  Great  Lake^i  in  Plans 
and  specifications  can  be  obtained  on 
application  to  the  Comm.^naani  of  th? 
Naval  Station  above  nan:  ,./■  phti  TP 
ANDREWS,   Chief  of  Burea-i  "  "I'-JP 

July  IS,    1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


IMPROVEMENT   OF  WATER 
WORKS. 

CITY  OF  AKRON.  O. 
DEPARTMENT  OP  PUBLIC  SERVICE. 
CONTRACT  NO.  15.' 
Sealed  proposals  for  the  construction  of 
a  Distributing  Reservoir  will  be  received 
by  the  Director  of  Public  Service,  Akron, 
C,  until  12  o'clock,  noon,  August  15th. 
1912. 

The    principal    items    as    shown    by    the 
engineers'    estimate   are: 

Earth   excavation,   50,000    cubic  yards. 
Spoil      bank     excavation.      15.000     cubic 
yards. 

Rock  excavation,   500  cubic  yards. 
Rolled  embankment,   45,000  cubic  yards. 
Clay  puddle,   1,200  cubic   yards. 
Cement,    14,500   barrels. 
Steel  reinforcement,   170,000  pounds. 
Sheet   lead,    6,800      pounds. 
Concrete     in     floors,     etc..     4,000     cubic 
yards. 

Concrete  in  vcalls,  etc.,  2,300  cubic 
yards. 

Concrete  in  piers.  etc..  1,7.50  cubic 
yards. 

Concrete  in  roof  vaulting,  2,300  cubic 
yards. 

Minor  items  are:  seeding,  sodding, 
paths,  laying  drains,  hauling  and  setting 
cast  iron  pipe  and  valves  and  furnishing 
and   placing   metal    work. 

Bids  must  be  accompanied  by  a  satis- 
factory bond  or  certified  check  in  the 
sum  of  Ten  Thousand  ($10,000.00)  dollars, 
payable  to  the  City  of  Akron,  as  security 
for  the  execution  of  the  contract. 

A  satisfactory  surety  bond  in  the  sum 
of  Fifty  Thousand  ($50,000.00)  dollars  will 
be  required  from  the  successful  bidder  to 
guarantee  proper  performance  of  con- 
tract. 

All  bids  must  be  made  on  blank  forms 
furnished  by  the  city.  Plans  and  specifi- 
cations may  be  seen  at  the  ofnce  of  the 
Director  of  Public  Service.  Akron.  O..  or 
at  the  office  of  F.  A.  Barbour,  Engineer, 
Boston,    Mass. 

The  right  to  reject  any  or  all  bids  is 
reserved. 

R.   M.   PILLMORE. 
Director  of  Public  Service 
F.    A.   BARBOUR, 
E.     G.    BRADBURY, 

Engineers. 


COUNTY  ROAD. 

Bids  will  be  received  by  the  Court  of 
County  Commissioners,  Perry  County,  at 
the  Court  House  at  Marion,  Ala.,  until  2 
o'clock  p.  m.,  August  12,  1912,  for  clearing 
and  grubbing,  grading,  draining  and  sur- 
facing with  gravel  approximately  four 
and  one-half  miles  of  the  Unioxrtown  end 
of    the    Marlon-Uniontown    Road. 

Certified  check  for  $500  In  a  separate 
envelope   required   with  each   bid. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

Profiles  and  specifications  are  on  file 
in  the  office  of  the  Judge  of  Probate, 
Marion,  Ala.,  and  office  of  the  Engineer 
at   Marion,    Ala. 

GEO.    C.    SCALES. 
County  Highway  Engineer. 


IMPROVEMENT   OF   WATER 
WORKS. 

CITT    OF    AKRON.    O. 
DEPARTMENT    OF    PUBLIC    SERVICE. 

CONTRACT    NO.    16. 
Notice     to     Contractors     tor     Cast     Iron. 
Wrought  Iron  or  Steel  Pipe. 
Sealed    proposals    for    the    construction 
of  a  36-inch  pipe  line   from   the  proposed 
pumping  station  near  Earlville.   O.,  to  the 
proposed  Distributing  Reservoir  near  Ak- 
ron,  O.,    will   be   received   at   the   office   of 
the  Director  of  Public  Service,  Akron,  O., 
until   12   o'clock,   noon,   August    15th,   1912. 
Alternate   bids   will   be   received   as   fol- 
lows: 

36  inch  steel  pipe  delivered  and  laid 
complete. 

36  inch  wrought  iron  pipe  delivered  and 
laid   complete. 

36    inch   cast    iron   pipe   delivered. 
Laying  36    inch   cast   iron    pipe. 
The   contract  will   be   awarded    tor   one 
of  the  above  kinds  of  pipe  only.     The  to- 
tal  length  of  the  line   is  55.873   feet. 

Bids  must  be  accompanied  by  satisfac- 
tory bond  or  certified  check  in  the  follow- 
ing amounts  as  security  for  the  execution 
of   the  contract: 

Steel  or  wrought  iron  pipe,   com- 
plete     $10,000.00 

Cast   iron   pipe  and  specials 5,000.00 

Laying   cast   iron   pipe 5,000.00 

A  satisfactory  surety  bond  will  be  re- 
ceived of  the  successful  bidder  in  the  fol- 
lowing amount: 

Steel    or    wrought    iron    pipe $100,000.00 

Cast  iron  pipe  and  specials....     50.000.00 

Laying   cast   iron   pipe 50,000.00 

All  bids  must  be  made  on  blank  forms 
furnished    by    the    city. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  Director  of  Public  Serv- 
ice, Akron,  O..  or  at  the  office  of  F.  A. 
Barbour,    Engineer,   Boston,  Mass. 

The  right  to  reject  any  or  all  bids  is 
reserved. 

R.   M.    PILLMORE. 
Director  of  Public   Service, 
F.    A.   Barbour.  Akron,   O. 

E.  G.   Bradbury. 
Engineers. 


BRIDGE    CONSTRUCTION. 

Sealed  proposals  will  be  received  by 
The  Canal  Commissioner■^  at  their  office 
in  Lockport,  Illinois,  up  to  10  o'clock  a. 
m.,  Thursday,  August  29th,  1912,  for  the 
construction  of  several  bridges  in  accord- 
ance with  the  plans  and  specifications  on 
file  in  the  office  of  The  Canal  Commis- 
sioners. All  proposals  must  be  made  In 
writing  and  addressed  to  The  Canal  Com- 
missioners, Lockport.  Illinois. 

The  Canal  Commissioners  reserve  the 
right    to   reject   any  and   all    bids. 


U.  S.  ENGINEER  OFFICE.  Nashville. 
Tenn.,  Aug.  1,  1912.— Sealed  proposals 
for  rock  and  gravel  excavation  in  Ten- 
nessee River  at  Big  I3end  Shoals  will  be 
received  at  this  office  until  11  a.  m., 
Sept.  2,  1912,  and  then  publicly  opened. 
Information  on  application.  H.  Burgess. 
Maj.   Engrs. 


SEWER    CONSTRUCTION. 

The  Board  of  Public  Works  of  the  City 
of  Owosso.  Michigan,  will  i  eceive  bids  un- 
til August  19th,  1912,  at  10  o'clock  in  the 
forenoon,  at  the  City  Clerk's  office  for  the 
construction  of  sewers  on  the  streets 
named  below:  Railroad,  Woodlawn.  Al- 
ger Sts.,  Maple  avenue.  Corunna  avenue 
west.  Grand  and  Railroad  avenues.  Oak- 
wood  and  Main  streets,  Washington  and 
Ridge  streets.  The  approximate  require- 
ments  are   as    follows: 

2,171    feet  of  12   inch  sewer  pipe. 

1,298   feet   of   10   inch   sewer   pipe. 

5,530    feet   of    8    inch    sewer   pipe. 

72   feet  of  12   inch   iron  pipe. 

48   feet  of  10  inch  iron  pipe. 

3  catch   basins. 
12   manholes. 

4  flush  tanks. 
6  lamp  holes. 
229    T  branches. 

1   45-degree   iron   elbow. 

All  in  accordance  with  plans  and  speci- 
fications prepared  by  the  city  engineer 
and  now  on  file  in  the  office  of  the  City 
Clerk. 

All  bids  must  be  accompanied  with 
certified  check  approximately  in  the 
amount  of  five  per  cent  of  the  bid,  made 
payable  without  recourse  to  the  Treas- 
urer of  the  City  of  Owosso,  the  same  to 
be  forfeited  if  bidder  refuses  or  neglects 
to  enter  into  contract  if  same  is  award- 
ed. The  city  reserves  the  right  to  waive 
defects,  to  reject  any  or  all  bids  and  to 
accept  any  bid.' 

All  bids  must  be  in  sealed  envelopes 
marked  on  the  outside  "Sewerage  Bids" 
and  addressed   to   the  City  Clerk. 

Dated  August   1st,   1912. 

BOARD   OF  PUBLIC   WORKS. 


DEPARTMENT  OF  THE  INTERIOR, 
UNITED  STATES  RECL.\MATION 
SERVICE,  Washington,  D.  C,  July  3, 
1912.  Sealed  proposals  will  be  received 
at  the  office  of  the  United  States  Recla- 
mation Service,  Klamath  Falls,  Oregon, 
until  2  o'clock  p.  m.,  August  20.  1912,  for 
the  construction  of  laterals  to  be  located 
from  ten  to  twenty  miles  southeast  of 
Klamath  Falls,  Oregon.  The  work  In- 
volves the  excavation  of  about  300,000  cu- 
bic yards  of  earth. 

I'^or  particulars  address  the  U.  S.  Rec- 
lamation Service,  Klamath  Falls,  Oregon, 
or  Washington,  D.  C. 

F.  H.  Newell,  Director. 


TREASURY  DEPARTMENT.  Offlce  of 
the  Supervising  Architect,  'W'ashington. 
D.  C,  July  17,  1912.— Sealed  proposals  will 
be  received  at  this  offlce  until  3  o'clock  p. 
m.,  on  the  2Sth  day  of  August,  1912.  and 
then  opened,  for  the  construction  of  new 
footings,  miscellaneous  repairs,  etc..  at 
the  U.  S.  Post  Offlce  at  Plattsniouth. 
Nebr.,  in  accordance  with  drawings  and 
specifications,  copies  of  which  may  be  ob- 
tained from  this  offlce.  or  from  the  Cus- 
todian. U.  S.  Post  Offlce.  Plattsniouth. 
Nebr..  at  the  discretion  of  the  Supervising 
Architect. 

OSCAR  WENDEROTH. 
Supervising  Architect. 


For  Additional  Proposals 
See  Page  69. 
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Peremptory  Sale  By  Order  of  the  Drake   &  Stratton   Co.,  Contractors 

Valuable  Contracting  Plants  of 

The  Drake  &  Stratton  Company 

MONDAY,  AUGUST   12,  1912.  AT   10  A.M. 
AT  COLUMBUS,  OHIO 
comprising  4  Marion  Steam  Shovels,  6  Locomotives.  48  Dump  Cars,  12  Hoisting  Engines.  3   Ingersoll  Compressors  (complete).  13 
Boilers.  3  Conaete  Mixers,  19  Buckets,  1  1  Derricks,  175  Tons  Rail,  Parts,  Fittings,  Supplies,  htc. 

MONDAY,  AUGUST  26,  1912.  AT   10  A.M. 

AT  ALIQUIPPA,  PA. 

comprising  4  Marion  Steam   Shovels,    16  Locomotives,  1  16  Cars,  12  Ingersoll  Drills,   8  Cameron   Pumps,   2   Westinghouse   Air 

Pumps,  Horizontal  Engine,  2  Pile  Drivers.  5  Concrete  Mixers,  1  1  Ledgerwood  Hoisting  Engines,  10  Derncks.  32  Buckets,  W  1  ens 

Rail,  Parts,  Fittings,  Supplies,  Small  Tools,  Etc. 

MONDAY,  SEPTEMBER  9,  1912,  AT  10  A.  M. 
AT  PITTSBURGH,  PA. 

comprising  14  Stone  Trucks,  35  Boilers,  40  Cameron.  Centrifugal,  Gardner  and  Diaphragm  Pumps,  51  Ledgerwood  and  Nagel 
Hoisting  Engines,  2  Ingersoll  Compressors,  5  Concrete  Mixers,  44  Clam  Shell  and  Cyclopean  Buckets,  6  Pile  Drivers,  3  Steam  Ham- 
mers, 48  Derricks,  4  Locomotives,  Ingersoll  and  Rand  Drills,  Engines,  1 0  Tons  Rail,  Small  Tools,  Supplies,  Etc. 

TUESDAY,  SEPTEMBER   10,  1912,  AT  10  A.M. 
AT  PITTSBURGH,  PA. 

comprising  Dredge  Boat,  4  Dump  Scows,  Motor  Boat,  5  Harlan  Boilers,  8  Ledgerwood  and  Mundy  Hoisting  Engines,  Westinghouse 
Air  Pump,  Concrete  Mixer,  i  7  Buckets,  3  Pile  Drivers,  3  Derricks,  4  Derrick  Boats.  Cement  Boat,  7  Flat  Boats,  Launch,  Saw  Boal 
Blacksmith  Boat,  Diver's  Suit,  Etc. 

NOTE — The  above  sales  comprise  the  plants  of  Drake  &  Stralton  at  Columbus.  Aliquippa  and  the  land  and  water  plants  at  Pittsburgh.     They  represent  a 
cost  of  over  $350,000      The  machinery  has  been  kept  in  good  shape  by  the  contractors,  and  should  interest  any  one  who  can  use  contractors   machinery. 
Descriptive  catalogues  will  be  mailed  upon  application. 

SAMUEL  T.  FREEMAN  &  CO.,  Auctioneers,  1519-21  Chestnut  St.,Philadelphia,Pa. 


PLANT  SALE 

San  Francisco  Delivery 

Buckeye  Steam  Traction  Ditcher,  24'xl2' 
Trench.  $4500.00. 

Austin  Gasoline  Ditcher.  22"x6'  Trench, 
S2750.00. 

Bucyrus  70  Steam  Shovel,  2J  yard  Dipper, 
Air  Brake  fully  equiped,  $8500.00. 

The  above  machines  are  practically  new,  and 
guaranteed  to  the  purchaser  in  the  first  class  con- 
dition. Address  Mr.  P.  B.  Engh.  341  Pacific  Elec- 
tric Building.  Los  .Angeles.  Calit. 


FOR  SALE 


Two  Lid gerwood- Crawford  drag  line  excavators 

70  ft.  boom,  li  yard  bucket;  only  been  in  use  one 

year ;  condition  first  class.    For  particulars  apply  to: 

FELLSMERE  FARMS  COMPANY. 

Fcllsmere,  Florida 


The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI.  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces 

And  special 
descripi 
Mills,  Co 


:k  work  of  every 

ilroads.  Mines, 

■.  i.  Plantations. 


FOR  SALE 


Gurley  Engineer's  transit  with  level  bubble,  stadia. 
gradienter,  5  inch  vertical  circle  and  variation  plate. 
This  instrument  i?;  practically  new  and  a  big  bar- 
gain if  taken  at  once.  Write  for  full  particulars 
also  list  of  50  others,  all  of  standard  make. 

THE  ENGINEERING  AGENCY.  Inc. 
Monadnock  Block.  Chicago. 


FOR  SALE 

78  INCH  P.^iRSONS  TRENCH  MACHINE. 
7H  FT.  BUCKEYE  TRENCH  M.\CHINE. 
10  TON  UNIVERSAL  ROLLER. 
Al'  in  No.  1  condition. 

-Mdress  Engineering  &  Contracting. 


LOCOMOTIVES 

140  Locomotives  in  stock,  from 

6   to   80    tons — various    types. 

Narrow    and    standard    gauge. 

Immediate  shipment. 

Freight  and  Passenger  Cars. 

Lanut  ilock  ol  Locomotives  in  tlia  UaiteJ  Statu 

Southern  Iron  &  Equipment  Co. 
ATLANTA.  GEORGIA 


Proposal  Advertising 

in  Engineering-Contracting  pays. 
Its   news  to    the    contractor    west    of 
Pittsburg  is  at  least  24  hours  fresher 
than  New  York  papers, 

$2.40  an  Inch 


'vn,     Kud    at    &iwii\.ciAiKa     Q^rvcL 
Philadelphia  Book  Co. 


17  S.  Nlnlb  Street 


Pblladelphla,  fl. 


FROGS,  SWITCHES,  CROSSINGS 

Stands  and  Portable  Track  for  all  weights  of 
rail  for  Quarries,  Alines,  Coai  Tipples,  Industrial 
Plants  and  Contractors*  use. 


Catalogue  and  prices  upon  r 

INDIANAPOLIS  SWITCH  &  FROG  CO. 

SPRINGFIELD,   OHIO 

SALES  OFFICES: 
Nc.vYork    Chicago   Kansas  City     3cok.ine 
i'ort.-ind       Seattle     Los  Angeles    Siti  Francisco 


kta. 
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A  Comment  Upon  Some  of  the  History 
of  the  Science  of  Management. 

Every  science  is  essenti:illy  a  comprehen- 
sive code  of  natural  laws.  Neither  a  group 
of  recorded  phenomena,  nor  even  a  few  gen- 
eralizations from  such  facts,  constitutes  a 
science.  The  doctrine  of  evolution  as  an- 
nounced by  Darwin  does  not  constitute  a 
science  of  biology,  important  as  that  doctrnie 
now  is  as  a  part  of  biological  science.  The 
discoveries  of  Faraday  did  not  constitute  a 
science  of  electricity,  greatly  though  they  aid- 
ed in  the  subsequent  development  of  an  elec- 
trical science.  When,  however,  the  gerieral- 
izations — scientific  laws — become  siifficiently 
numerous  to  constitute  a  coinprehensive  code, 
and  when  they  are  so  definitely  expressed  that 
thev  can  be  put  to  the  test  of  experiment  and 
proven  true,  then  a  science  may  be  said  to  ex- 
ist. Thus  we  have  had  "doctrines"_  of  the 
science  of  management  before  a  science  of 
management  came  into  existence. 

These  thoughts  are  suggested  by  a  gen- 
eral review  of  the  writings  on  scientific  man- 
agement which  we  have  had  occasion  recently 
to  read  in  mass.  Due  to  the  loose  use  of 
words  it  has  come  about  that  some  of  the 
doctrines  of  management  have  been  spoken 
of  as  the  science  of  management.  All  of  these 
doctrines  may  be  and  some  of  them  are  a  part 
of  the  science  of  inanagement,  or  at  least 
constitute  important  generalizations  that  m.ay 
be  expressed  as  scientific  laws,  even  though 
their  originators  did  not  so  express  them. 
To  make  clear  our  thoughts  we  shall  review- 
briefly  some  of  the  history  of  the  science  ot 
management. 

In  1889  Mr.  Henrv  R.  Towne  read  a  paper 
before  the  American  Society  of  ^^Mcchamcal 
Engineers  entitled  "Gain  Sharing."  This  pa- 
per, we  think,  marked  the  beginning  of  en- 
gineering discussions  of  methods  of  paying 
workmen  in  proportion  to  their  performance. 
Mr.    Towne's    plan    was    briefly    as    follows: 

(1 )  The  establishment  of  a  "basic  price  tor 
each  class  of  work,  based  on  the  actual  aver- 
age cost   for  the  previous  half  year. 

(2)  The  sharing  of  any  reduction  in  costs 


below  the  "basic  prices"  between  the  em- 
ployers and  the  employees  in  the  particular  de- 
partments where  the  work  is  done;  40  per 
cent  of  the  gain  thus  efi^ected  going  to  the 
employer,  10  per  cent  to  the  foremen  in  the 
department,  and  50  per  cent  to  the  employees 
in  the  department,  .\mong  the  employees  the 
distribution  is  in  proportion  to  wages. 

The  "basic  price"  excludes  materials  and 
overhead  charges,  but  includes  labor  and  sup- 
plies. 

In  1891  Mr.  F.  \.  Halsey  read  a  paper  be- 
fore the  American  Society  of  Mechanical  En- 
gineers, entitled  "The  Premium  Plan  of  Pay- 
ing Labor."  Mr.  Halsey  began  his  argument 
by  a  citation  of  five  objections  to  profit  shar- 
ing, as  follows : 

(1)  The  workmen  are  given  a  share  in  what 
they  do  not  earn. 

(2)  The  workmen  share  regardless  of  indi- 
vidual  deserts. 

(3)  The   promised   rewards  are   remote. 

(4)  The  plan  makes  no  provision  for  bad 
years,   that  is,   years  when  there  are  no  profits. 

(.'il  The  workmen  have  no  means  of  knowing 
if  the  agreement  is  carried  out. 

It  will  be  noted  that  most  of  these  objections 
apply  also  to  the  Towne  plan  of  "gain  shar- 
ing," although  in  a  less  degree  than  to  profit 
sharing. 

.'Vs  understood,  Mr,  Ilalscy's  "Premium 
Phiii"  involves  first  establishing  a  time 
"stint"  for  eacli  job,  and,  second,  paying  a 
premium  for  all  time  saved.  To  illustrate,  if 
a  workman  whose  daily  wages  is  $3  has  been 
doing  a  given  piece  of  work  in  ten  hours, 
it 'has  cost  30  cts.  per  hour.  By  the  premium 
plan  he  would  be  paid  30  cts.  per  hour  for 
each  hour  required  to  perform  the  same  task 
plus  a  premium  of  10  cts.  per  hour  for  each 
hour  saved.  Thus  he  would  receive  the  fol- 
lowing payments  according  as  ten,  nine  or 
five  hours  were  required  to  perform  the  task: 
Time,  Pre-  Total       Elarnlngs 

hours'.         Wages.       miums.     earnings,    per  hour. 

10     $3,00  $0.00  S3.00  J0.30 

q  2  70  0.10  2.80  0.31 

5     .'..';..   IM  0.50  2.00  0.40 

Mr.  Halsey  contended  that  this  plan  is  su- 
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perior  to  the  ordinary  piece  rate  sj'stem,  be- 
cause it  effects  a  sharing  of  the  "gain"  be- 
tween employer  and  employee,  and  does  not 
lead  the  employer  to  cut  the  rate. 

In  1895,  Mr.  Frederick  W.  Taylor  read  a 
paper  before  the  .American  Society  of  Me- 
chanical Engineers  entitled  ".\  Piece  Rate 
System,"  in  which  he  elaborated  his  own  dif- 
ferential piece  rate  system  and  vigorously  at- 
tacked the  Towne  and  the  Halsey  systems, 
although  conceding  that  they  were  improve- 
ments over  ordinary  methods  of  payments. 
Eight  years  later,  in  1003,  Mr.  Taylor  read  his 
paper  on  "Shop  Management"  and  again  at- 
tacked the  "Towne-Halsey  system."  .As  the 
Towne  and  the  Ilalscy  plans  of  payment  are 
quite  different,  they  should  not  have  been 
thus  confused  in  teriuinolog>-,  but  since  Mr. 
Taylor  also  attacked  the  ordinary  piece  rate 
sy.stem  it  would  seem  that  he  regarded  all 
those  systems  as  of  the  same  species  and 
objectionable  and,  therefore,  tliat  distinctions 
need  not  be  emphasized.  Since  a  somewhat 
bitter  controversy  arose  from  Mr.  Taylors 
criticisms  it  is  worth  while  to  indicate  their 
cliaracter.     We  quote  as  follows : 

(64)  It  Is,  however,  under  piece  work  that  the 
art  of  systematic  soldiering  is  thoroughly  de- 
veloped. 

(88)  The  Towne-Halsey  system  shares  with 
ordinary  piece  rate  work,  then,  the  greatest 
evil  of  the  latter,  namely  that  Its  very  founda- 
tion rests  on  deceit. 

In  fairness  and  also  because  it  is  a  little 
surprising,  it  should  be  stated  that  Mr.  Tay- 
lor considers  that  the  payment  systems  of 
Mr,  Towne  and  Mr.  Halsey  are  meritorious. 
He  says : 

(81)  In  the  writers'  judgment  the  Towne- 
Halsey  plan  Is  a  great  invention,  and,  like  many 
other  great  Inventions,  its  value  lies  in  its  sim- 
plicity. 

(82)  This  plan  (Towne-Halsey)  has  already 
been  successfully  adopted  by  a  large  number  of 
establishments,  and  has  resulted  In  giving  high- 
er wages  to  workmen,  accompanied  by  n  lower 
cost    to    the    employer,    and    at    the   same    time 
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materially  Improving  their  relations  by  lessen- 
ing the  feellns  of  antagonism  between  the  two. 

Herbert  Spencer  has  remarked  that  when 
we  eliminate  the  features  about  which  nicn 
differ  we  generally  lind  a  residuum  of  golden 
truth.  In  this  particular  case  we  find,  after 
eliminating  the  controversal  features,  that  all 
these  e.xponents  of  special  payment  systems 
are  a  unit  on  one  point,  namely,  that  employ- 
ees should  be  stimulated  to  action  by  payments 
made  somehow  proportionate  to  their  per- 
formance. Now,  this  we  conceive  to  be  the 
fundamental  law  of  management.  None,  how- 
ever, of  the  mechanical  engineers  who  first 
began  as  we  have  indicated,  discussing  some 
of  the  principles  of  management,  arrived  at 
the  point  of  promulgating  this  law. 

.•\nother  law  of  management,  however,  re- 
ceived somewhat  complete  formulation  in  this 
discussion.  This  was  the  law  of  standard  per- 
formance based  on  unit  timing  and  it  is,  we 
conceive,  the  great  contribution  of  this  early 
discussion  to  the  science  of  management.  It 
is,  we  hardly  need  say,  to  the  credit  of  M'r. 
Taylor  that  the  forcible  presentation  of  this 
law  is  due.  In  his  paper  on  "Shop  Manage- 
ment" Mr.  Taylor  says: 

The  writer's  chief  object  in  writing  this 
paper  is  to  advocate  the  accurate  study  of  how 
long  it  takes  to  do  work,  or  scientiiic  time  study 
as  the  foundation  of  the  best  management. 

.•\gain  in  his  discussion  following  the  read- 
ing of  the  paper,  Mr.  Taylor  says: 

So  far  as  I  know.  I  was  the  first  to  introduce 
a  system  of  management  containing  the  follow- 


ing   elcMu-nts;      (1)    Careful    study    of   the    time 
required  to  do  work.    *    *    "» 

Since  the  close  of  the  discussion  which 
followed  the  paper  on  "Shop  Management 
in  1903,  the  proceedings  of  the  .American  So- 
ciety of  Mechanical  Engineers  have  contained 
nothing  of  great  importance  on  the  science 
of  management.  Civil  engineers  have,  how- 
ever, contributed  largely  to  its  development. 
At  this  point  mention  is  made  of  one  very 
earlv  writer  in  the  field  of  scientific  man- 
agement who  is  not  often  considered  in 
this  connection.  Reference  is  had  to 
the  late  A.  M.  Wellington  and  his  monu- 
mental work,  the  "Economic  Theory  of  Rail- 
way Location."  The  first  edition  of  this  work 
was  published  in  1877  and  the  final  and  revised 
edition  appeared  ten  years  later.  Mr.  Wel- 
lington's whole  book  was  an  elaboration  of 
this  law:  So  locate  and  design  a  plant  that 
the  capitalized  annual  income  shall  exceed  by 
the  greatest  possible  amount  the  first  cost 
plus  the  capitalized  operating  expense.  Perhaps 
this  law  was  not  entirely  new  with  Mr.  Wel- 
lington, but  it  is  certain  that  in  his  handling 
it  took  on  a  far  greater  significance  than  it 
ever  possessed  before.  So  it  was  with  an- 
other law  of  the  science  of  management,  the 
law  of  unit  cost  recording. 

First  in  the  books  written  by  some  of  the 
present  editors  of  E.\gineering  &  CoN- 
iRACTiNG  and  later  in  that  journal  itself,  the 
law  of  unit  cost  keeping  and  analysis  was 
expounded  and  illustrated  more  fully  and  pur- 
posefully than  ever  before.  In  1908  there  w^is 
published  by  the  .American  School  of  Corre- 
spondence a  small  book  entitled  "Cost  .Analy- 


sis Engineering,"  written  by  M>r.  Richard  T. 
Dana,  with  an  introductory  section  by  Mr. 
Halbert  P.  Gillette,  from  which  we  quote  the 
following  significant  extract : 

The  Science  of  Management.— The  managing 
of  industrial  enterprises  is  still  more  or  less  of 
an  art;  but  the  art  is  fast  passing  through  the 
period  of  evolution  that  produces  a  science. 
There  are.  unquestionably,  certain  underlying 
principles  of  management  which  can  be  sum- 
marized into  rules  or  laws.  These  rules  or 
laws  constitute  the  science  of  management,  and 
it  is  our  purpose  to  present  certain  of  the 
more  important  laws  of  management. 

Then  follow^  some  half  a  dozen  of  the  laws 
of  management,  forming  the  first  published 
code  of  the  laws  of  the  science  of  manage- 
ment. A  year  later,  in  1909,  a  much  more 
complete  code  of  laws  of  management  was 
published  in  "Cost  Keeping  and  Management 
Engineering,"  by  Halbert  P:  Gillette  and  Rich- 
ard T.  Dana.  This  book  was  the  first  book 
on  the  science  of  management  to  be  piiblished. 
No  comprehensive  history  of  the  science  of 
management  has  been  attempted  in  these  com- 
ments, nor  has  this  history  been  brought  up 
to  date.  The  purpose  has  not  been  to  per- 
form this  task,  but  rather  to  point  out  two 
main  facts  that  seem  to  have  been  overlooked 
in  the  plethora  of  talk  about  scientific  man- 
agement. The  first  fact  is  that  the  ennuncia- 
tion  of  a  doctrine  of  manageincnt  does  not 
constitute  a  science  of  management.  The  sec- 
ond fact  is  that  the  laws  of  the  science  of 
management  as  our  codification  now  names 
them,  are  the  development  of  the  thought  of 
maiiv  men. 
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The    Earnings    of    Engineering    Grad- 
uates. 

Sirs :     I   am  led  to  reply  to  your  issue  of 
July    17,   apropos   the    salaries   of   civil    engi- 
neers.    The  information  given  by  your  paper 
as  to  the  average  income  of  all  graduates  of 
the    Iowa    State    College    has    surprised    me, 
$4,"2'20  per  year  is  an  average  monthly  wage 
of  $:3-50  for  .5-22  of  the  9-13  graduates  of  that 
institution.     I    do   not   doubt   the   correctness 
of  the  statement  but  the  inference  derived  is 
so  far  removed  from  conditions  as  I  have  ob- 
served them  that  it  seems  too  good  to  be  true. 
However,  I  think  the  statement  made  is  un- 
fair for  it  may  lead  many  young  men  to  be- 
lieve that  engineering  is  a  fine  business  when 
the   reverse   may   be   the   truth.     Opposed   to 
these  tigures  I  venture  to  make  the  assertion 
that  the  average  earnings  of  young  graduates 
vary  between  $600  and  $800  per  year  and  that 
an    engineer    is    fortunate    if    he    is    earning 
$l,.50O   to   $1,800   annually    in    from   three    to 
five  years  after  graduation  and  thereafter  his 
salary    increase    comes    very    slowly.      Why 
should  a   railroad   company   pay  more?     The 
country   is   flooded   with   engineers.     Accord- 
ing to   the   Ames   tabulation,   she   has   turned 
out  a  total  of  387  graduates,  of  which  number 
263  or  68  per  cent  have  been  graduated  since 
1903.      Prof.    Marburg   of   the    University   of 
Pennsylvania    reports    l.'2o8    graduates    since 
1873  and  more  than  one-half  this  number  have 
graduated    since    19iM.       Statistics    from    all 
schools   show    the    same   results    for   in    1890 
there  were  ()()6  engineers  graduated   from  5"2 
schools   in   the   United    States   while   in    1910 
118  schools  turned  out  4,61.5  graduates  and  it 
is  a  reasonable  assumption  that  .5,000  young 
men  arc  contributed  yearly  to  the  profession 
from    schools    alone.      The    engineering    pro- 
fession   is    overcrowded    and    competition    is 
making  it  more   difficult   for  anyone   who   is 
not  a  recent  graduate  to  get  work.     A   man 
who  is  practicing  law,  medicine  or  almost  any 
profession,  gets  payment  and  prestige  for  his 
experience,     gray     hairs     bring     respect     and 
veneration.      It    is  not   so    with   an    engineer, 
for  the  companies  arc  demanding  young  and 
younger   men   each   year  and   a   man   who   is 
past  30  is  not  wanted  in  many  places. 


When  I  started  in  business  1-J  years  ago, 
an  active,  worthy  young  man  could  expect 
a  residency  within  a  few  months  after  having 
practical  field  experience.  His  expectant  sal- 
ary was  $r25  per  month ;  young  men  are  doing 
the  same  w-ork  today  for  $65  to  $75  per 
month.  Let  me  cite  an  instance  of  a  Uni- 
versity of  Michigan,  man,  who  was  Resident 
Engineer  on  the  Union  Pacific  during  the  re- 
construction period,  who  got  a  position  with  a 
trunk  line  this  spring;  $75  per  month  was  the 
wages  ofifered  him  for  performing  the  duties 
of  instrument  man,  concrete  inspector,  time- 
keeper and  material  clerk  and  lest  he 
might  be  out  of  condition  the  first  day  of  the 
week  they  asked  him  to  work  Sundays  also. 
Suffice  it  to  say  he  didn't  stick  and  now  he 
is  selling  automobiles.  Maybe  this  is  the 
manner  by  which  salaries  are  figured — a  man 
gets  disgusted  with  his  profession  and  goes 
into  a  new  line  of  work,  hocus  pocus — his 
success  is  due  to  his  engineering  education. 

I  was  amused  by  a  statement  made  in  your 
paper  some  time  ago,  viz.,  "the  real  trouble 
in  past  years  has  been  that  the  number  of 
positions  available  for  engineering  graduates 
has  been  too  small.  This  has  caused  over- 
crowding and  not  the  number  of  graduates." 
I  think  this  is  truth  with  a  vengeance  for 
I  have  it  from  a  reliable  source  that  40,000 
railroad  engineers,  instrument  men  and  drafts- 
men were  discharged  from  the  railroads  alone 
for  the  period  July-December,  1907,  and  in 
practically  every  case  where  they  were  re- 
employed they  went  to  work  for  other  com- 
panies at  reduced  salaries.  I  have  hired  grad- 
uates from  Wisconsin  and  Michigan  \vho 
were  delighted  to  earn  $45  to  $55  per  month, 
as  they  could  get  nothing  to  do.  Personally, 
I  think  our  whole  scheme  of  engineering  edu- 
cation is  wrong.  There  should  be  some  way 
devised  bv  which  it  might  be  known  how 
many  engineers  the  country  c;ui  absorb  and 
have  engineering  schools  of  limited  number 
to  prepare  the  men  and  to  prepare  them  well, 
standardize  them,  so  to  speak,  so  that  eacli 
one  may  know  that  there  is  a  permanent  po- 
sition awaiting  him  and  that  advancement 
will  come  as  experience  ciualii'ies  each  one  for 
proniolion.  There  is  nothing  to  the  proposi- 
tion of  being  a  civil  engineer  when  one  can 


get  a  job,  and  be  an  automobile  agent  or 
something  else  the  next  j'ear.  What  of  the 
fellow  who  doesn't  get  into  the  game  at  all? 
He  may  be  as  well  prepared  as  his  brother 
alumnus,  but  the  wheel  doesn't  play  right  for 
him.  No  account  is  taken  in  the  State  Col- 
lege compilation  of  the  conditions  under  which 
each  successful  graduate  got  his  position; 
there  is  quite  a  diflference  between  having  a 
position  in  waiting  and  a  man  preparing  for 
its  duties  and  going  out  into  the  world  and 
getting  work  in  competitive  effort.  I  would 
like  to  know  the  history  of  the  421  graduates 
who  do  not  report  their  earnings.  I  do  not 
doubt  but  among  this  number  there  are  trage- 
dies of  our  educational  efforts.  .A  young  man 
should  not  be  coaxed  and  whe«dled  into  a 
belief  that  success  and  financial  remuneration 
may  come  out  of  a  preparation  for  any  busi- 
ness where  a  definite  number  are  doomed  to 
disappointment  because  of  the  operation  of  an 
economic  law,  supply  and  demand.  It  is  not 
a  square  deal  to  the  fellow,  but  regardless  our 
halls  of  learning  are  open  wide  each  fall  for 
the  reception  of  a  larger  number  of  young 
men  whose  four  years  may  be  an  economic 
loss  and  expense  to  themselves  and  parents. 
Reliance,  diligence,  honesty,  temperance  and 
application  are  virtues,  which  with  an  ample 
knowledge  of  his  work,  should  lead  to  the 
success  of  any  man  and  they  do  in  many  lines 
of  endeavor;  however,  with  a  construction 
engineer,  he  may  be  practical,  well  informed 
and  all  his  work  done  to  the  satisfaction  of 
his  superior  but  he  is  a  bill  of  expense  to  his 
company  and  when  his  work  is  done  out  he 
goes  and  he  must  find  another  place  or  look 
for  another  line  of  endeavor:  if  he  has  saved 
money,  it  is  spent  while  he  is  unemployed, 
as  the  country  is  large  he  is  handicapped  to 
find  a  new  location  so  he  uses  whatever 
means  may  be  available  to  find  work — a  per- 
sonal acquaintance  perhaps  with  one  more 
fortunate  than  he  for  the  time  being  may 
bring  results,  or  a  personal  solicitation  by 
letter  or  otherwise  or  an  advertisement  or  in 
hi.^  desperation  he  may  resort  to  an  agency, 
who  willingly  makes  a  promise  at  $2  to  $5 
per  chance  to  take  care  of  the  applicant.  The 
.American  Society  decided  recently  that  it  is 
not  advisable  to  secure  positions  for  engineers. 
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Why  shouldn't  this  Society  and  others  do  this 
work?  I  have  been  a  practicing  engineer  for 
15  years,  havitig  occupied  every' position  from 
tapeman  to  chief  engineer,  am  an  alumnus  of 
an  Iowa  institution  and  know  from  a  per- 
sonal   knowledge    that    the    figures    given    are 


sion  the  result  of  a  too  narrow  conception  of 
the  classes  of  positions  available  to  engineer- 
ing graduates?  Instead  of  limiting  the  out- 
put of  engineering  graduates  would  it  not  be 
better  for  our  schools  of  engineering  to  teach 
their  students  that  the  opportunities  for  work 


struction  is  being  done  by  day  labor  under  the 
direction  of  the  chief  engineer. 

MKTHOI'S    OF    ro.VSTRLCTING    MAIN    I).\M. 

The  dam  being  built  across  the  Mississippi 
River  at  Keokuk,  Iowa,  in  connection  with 
the  200,000-h.p.   hydro-electric  development  at 


Fig.   1. — General    View  of  Construction   Work    on   the   Main    Dam,   Mississippi    River   Power   Co.,  Keokuk,  la. 


not   a    practical    criterion    of   engineers'    com- 
pensation. 

I  love  my  work,  its  life  and  the  attendant 
communion  with  Nature  appeal  to  me ;  I  like 
to  see  the  job  progress  from  "running  the 
line  to  the  setting  of  centers  and  ballast 
stakes,"  but  life  is  too  short  to  seek  success 
in  engineering  employment  where  constant 
change  with  economic  loss  of  time  and  waste 
of  money  are  the  rule  and  otherwise.  Nepo- 
tism and  official  favoritism  are  in  many  in- 
stances the  keynotes  of  success. 

The  engineering  profession  as  practiced  to- 
day is  out  of  joint  with  the  times  and  some- 
thing should  be  done  to  advance  wages  and 
give  its  members  a  square  deal  by  the  school- 
men rather  than  become  agents  for  the  dis- 
semination of  engineering  education. 

W.  J.   SULLIVAN. 
507   Grant  Ave.,  Evelette,  Minn. 

(A  main  purpose  of  the  publication  of  the 
statistics  criticised  by  our  correspondent  was 
to  incite  discussion.  If  we  consider  the  term 
engineer  to  be  limited  as  an  occupational 
designation  to  those  whose  work  is  designing 
structures,  computing  quantities,  locating 
lines,  supervising  construction — "professional 
practice" — anyone  knowing  the  conditions  of 
their  employment  well  may  be  astonished  by 
a  statement  that  the  average  income  of  en- 
gineers exceeds  $4,000  a  year.  It  does  not, 
as  the  occupational  salary  tabulation  which 
we  published  shows  clearly.  If,  however,  we 
broaden  the  meaning  of  the  term  engineer  to 
include  all  the  occupational  positions  desig- 
nated in  the  tabulation  there  is  nothing  sur- 
prising in  the  magnitude  of  the  average  an- 
nual income  named.  It  may  not  be,  although 
we  do  not  comprehend  why  not,  that  the  term 
engineer  embraces  this  wide  range  of  occu- 
pations. It  has  not  in  the  past  been  consid- 
ered to  embrace  more  than  professional  prac- 
tices of  the  kinds  that  are  named  above.  This 
is  why  the  statement  that  amused  our  cor- 
respondent is  true.  Correctly  quoted  this 
statement  was:  "The  real  trouble  in  past 
years  has  been  that  the  number  of  positions 
considered  available  or  desirable  for  engineer- 
ing graduates  was  too  small.  This  has  caused 
the  overcrowding  and  not  the  number  of  grad- 
uates." Increase  the  number  of  positions 
considered  available  and  desirable  for  engi- 
neering graduates,  to  include  all  those  indi- 
cated in  our  occupational-salary  tabulation 
and  the  college  output  of  5,000  engineering 
graduates  a  year  cited  by  our  correspondent, 
assumes  a  far  less  alarming  aspect.  Is  not 
the   overcrowding   of   the   engineering  profes- 


available  to  the  technically  schooled  man  are 
not  confined  to  the  practice  of  the  profession 
of  engineering? — Editors.) 


The  Hydro-Electric  Project  of  the  Mis- 
sissippi  River   Power   Com- 
pany at  Keokuk,  Iowa. 

II. 

(STAFF    ARTICLE.) 

The  water  power  development  now  in  proc- 
ess of  construction  in  the  Mississippi  River 
at  Keokuk,  Iowa,  and  Hamilton,  Illinois,  is 
the  largest  undertaking  of  its  character  in  the 
world.     When   fully  completed  the  plant  w.ill 


that  point,  is  founded  on  a  limestone  rock 
which,  fortunately,  lies  near  the  surface  of  the 
ground,  and  is  very  level.  In  the  stream  the 
rock  surface  is  scoured  and  when  exposed  by 
pumping  out  the  water  within  a  cofiferdam  only 
a  small  depth  needs  to  be  excavated  to  remove 
the  disintegrated  rock  and  reach  a  solid 
foundation.  The  depth  of  water  is  from  6 
to  10  ft.  so  that,  except  in  flood  time,  the  con- 
ditions offer  no  extraordinary  difficulties.  The 
size  of  the  work,  however,  has  made  necessary 
considerable  study  to  devise  methods  for 
carrying  it  out  economically.  It  is  intended 
in  this  article  to  describe  these  methods  and 
to  show  the  progress  of  the  work  up  to  the 
present  time.     In  our  issue  of  May  29,   1912, 
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where  ever  ctiorocter  of  fourmiion 
rocif  reqwres- 

Concrete  C(y>rains  puMing  ^rone 
omcunlinq  n  opproximolly  e'&of 
themois.  CK-iCmro 


Fig.  2. — Plan   and   Section   of   Dam. 


contain  30  turbines  each  operating  a  10,000  hp. 
alternating  current  generator  and  four  tur- 
bines each  operating  an  exciter.  The  total 
power  delivered  to  customers  will  be  200,000 
hp.    The  work  is  notable  also  because  all  con- 


there   will   be   found   a  general   article   which 
describes  the  power  project  as  a  whole. 

A  section  of  the  dam  is  shown  by  Fig.  1  and 
a  general  view  of  the  construction  of  the  dam 
is  shown  by  Fig.  2.     The  dam,  including  abut- 
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ments,  will  be  4,568  ft.  long  and  the  spillway 
section  will  aggregate  4,278  It.  in  length.  The 
height  of  the  spillway  is  .32  ft.  above  the  river 
bed  and  the  base  is  42  ft.  wide.  The  upstream 
face  is  %-ertical   and  the  down  stream   face  is 


done  at  less  cost  and  would  yield  a  far  better 
and  safer  structure. 

The  procedure  in  constructing  the  dam 
across  the  river  is  as  follows : 

A   coffer   dam    consisting   of   a    rectangular 


built,  .-^fter  this  the  coffer  dam  is  removed 
and  another  section  is  coffer  dammed  and  the 
bridge  is  built  in  the  same  way,  thus  continu- 
ing until  the  bridge  is  extended  all  the  way 
from   the   Illinois   shore  to   the  junction   with 
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an  ogee  curve.  On  top  of  the  spillway  will  be 
placed  119  flood  gates  30  ft.  wide  by  11  ft. 
high  supported  by  the  concrete  piers.  The 
piers  are  6  ft.  thick.  The  gravity  type  of  dam 
is  used.    This  was  considered  to  avoid  compli- 


.105 

Fig.  3. — Details  of  Derrick  Traveler. 

timber  crib  structure,  loaded  with  stone  and 
made  water-tight  by  means  of  clay  puddle,  is 
built  around  the  site  of  a  section  of  the  dam, 
about  400  ft.  long.  The  water  is  then  pumped 
out   of    this   coffer   dam.     In   this   space   thus 


the  power  house  on  the  Iowa  side.  This  meth- 
od of  construction  leaves  119  large  openings 
between  the  bridge  piers,  through  which  the 
water  of  the  river  passes  unobstructed.  These 
openings  are  finally  closed  off  a  few  at  a  tittle, 
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c.itions  with  reinforcement.  It  was  also  con- 
sidered  that,  taking  into  consideration  the 
quantities  involved,  the  asH-mbling  and  placing 
of  concrete  for  a  gravity  type  dam  could  be 


Fig.    4 — Steel    Arch    Foims    for    Dam. 


made  dry  is  excavated  a  trer.cb.  in  the  solid 
rock,  on  which  the  dam  is  founded.  The  piers 
and  arches  forming  the  bridge  and  the  bottom 
part  of  the  dam  between  these  oiers  are  then 


:iy  means  of  steel  stop  logs,  .-md  the  balance  of 
the  concrete  part  of  the  d.-sir,  is  placed  behind 
the  stop  logs,  gradually  raising  the  crest  until 
the  dam  has  reached  its  full  height. 
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Plant.— The  plant  for  handling  the  construc- 
tion of  the  dam  consists  of  a  mixing  plant, 
quarry  and   crushing  plant,  compressor  plant! 


eral  work  following  tlie  tlirci:  employed  in  ex- 
tending the  structure. 
The  first  traveler  sets  up  the  steel  forms  for 


over  the  forms  on  rollers  supported  by  a  crib 
work.  The  forms  are  brought  forward  to 
within  reach  of  the  derrick  on  cars  which 
travel  below  on  the  parallel  coffer  dam.  The 
average  time  required  to  remove  and  reset  one 
pier  and  one  arch  form  is  5  hrs.  20  mins. 

The  main  tra\'elcr  is  used  for  handling  the 
concrete  forward  from  the  concrete  trains  to 
the  forms.  It  is  a  large  gantry  crane,  consist- 
ing of  a  main  steel  frame,  the  dimensions  of 
which  are  25x90  ft.  in  plan  and  with  a  canti- 


Fig.  5. — View   Show/ing    Forms  on   Lower  Side    of  Spillway. 


Fig.  6 — View  Showing  Placing  of  Concrete   in 
Spillway  from   Upper  Side  of  Dam. 


traveling  bridge  crane  and  derricks,  and  the 
steel  forms  for  the  dam  itself. 

The  stone  for  concrete  is  taken  from  a 
quarry  near  the  end  of  the  dam  which  may  be 
seen  in  Fig.  1.  A  Qipper  drill  drills  '>V2  in. 
holes,  38  ft.  deep,  20  ft.  back  from  the  quarry 
face,  and  15  ft.  apart.  Large  blasts  are  made, 
each  of  which  supplies  rock  to  the  plant  for 
about  six  weeks.  The  blasted  rock  is  exca- 
vated by  a  90  ton  steam  shovel  and  taken 
in  12  cu.  yd.  Western  dump  cars  to  the  crusher 
plant.  The  quarry  force  consists  of  15  men 
and  the  output  is  about  1,000  cu.  yds.  per  day. 
The  stone  crusher  plant  contains  a  No.  10  and 
a  No.  7%  Chalmers  &  Williams  gyratory 
crusher.  After  passing  the  screens  the 
stone  runs  onto  belt  conveyors,  which  trans- 
fer the  fine  stuff  to  a  waste  pile  and  trans- 
ports the  concrete  stock  to  the  stone  bins 
at  the  foot  of  an  incline  which  leads  up 
to  the  bins  above  the  mixing  plant.  The  sand 
for  concrete  is  brought  in  dump  car  trains  and 
dumped  from  a  trestle  into  bins  also  at  the 
foot  of  the  incline.  The  incline  is  a  three- 
track  trestle  carrying  5  cu.  yd.  Peteler  dump 
cars  for  transferring  the  stone  and  sand  from 
the  storage  bins  below  to  the  mixer  bins  above 
the  mi.xing  plant.  The  mi.xing  plant  consists 
of  4  r%  cu.  yd.  Smith  mixers.  The  mixers  are 
located  under  concrete  arches  which  form  the 
support  for  the  bins  above.  They  are  located 
on  a  platform  built  under  the  arches  at  a 
hei.ght  convenient  for  discharging  into  the  bot- 
tom dumping  concrete  buckets  located  on  flat 
cars  form  an  ordinary  train  with  a  fourth 
ets,  and  two  are  placed  on  each  car.  Three 
cars.  The  buckets  are  1%  cu.  yd.  Doud  buck- 
car  which  is  always  attached  for  carrying  a 
trainman  but  which  is  not  used  for  transport- 
ing concrete.  The  tracks  running  under  the 
mixers  are  on  a  tangent  with  tire  dam  itself. 
These  trains  are  hauled  by  13  ton  Davenport 
locomotives. 

Construction  Travelers. — Three  travelers  are 
used  to  handle  the  steel  forms  and  concrete. 
They  travel  on  top  of  the  completed  structure, 
building  the  work  ahead  and  following  out 
upon   it     \   fourth  traveler  is  used  for  gen- 


the  piers  and  arches ;  the  second  or  main  trav- 
eler handles  the  concrete  buckets  from  the 
trains  to  the  piers  and  arches,  and  the  thira 
traveler    is    employed    in    removing    the    steel 
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-View    Showing    Forms   for   Capping 
Spillway. 


forms.  The  first  traveler  is  a  four-leg 
steel  derrick  of  10  tons  capacity,  having  a 
boom  at  each  side,  and  the  bull  wheels  at  the 
top  of  the  masts.  A  drawing  of  this  traveler 
is  shown  by  [■'ig.  3.     This  derrick  proceeds  out 


lever  extension  reaching  out  over  th«  forms, 
150  ft.  from  the  main  frame.  The  main  frame 
is  permanently  mounted  on  six  cast  steel 
wheels  running  on  100  lb.  rails  which  are  sup- 
ported on  12  in.  I  beams  built  into  the  masonry, 
as  indicated  in  Fig.  2.  The  gantry  frame  is 
arranged  to  accommodate  three  standard  gage 
railwav  tracks  wdiich  run  out  under  it  on  top 
of  the  dam,  the  clearances  being  24  ft.  wide  by 
It)  ft.  high  above  the  track  rails.  One  of  the 
standard  derrick  cars  used  by  the  company 
may  pass  under  the  main  traveler.  The  trav- 
eler is  provided  with  three  overhead  trolley 
runways.  10  ft.  apart  and  210  ft.  long,  each  to 
serve  one  of  the  delivery  tracks  underneath 
and  the  entire  work  forward.  The  trolley  is 
moved  forward  and  back  by  means  of  an  end- 
less line  and  a  spool  drum  rig  actuated  by  a 
separate  reversible  5x8-in.  double  cylinder  en- 
gine. Hoisting  and  lowering  is  accomplished 
by  a  sin.gle  running  block  rig  opcratvd  by  a 
double  drum  O.xlO-in.  engine.  The  engines  are 
all  operated  by  compressed  air  supplied  from 
the  central  power  plant  at  the  end  of  the  dam. 
.\  large  receiver  is  mounted  on  the  main  frame 
under  the  engine  house.  The  load  handled  by 
the  crane  is  about  4  tons,  consisting  of  a  bucket 
of  IM  cu.  yds.  of  concrete.  The  trolley  run- 
ways are  located  24  ft.  above  the  tracks.  The 
forward  posts  are  (io  ft.  high  and  the  weight 
of  the  entire  machine  is  about  175  tons. 

The  pier  forms  are  of  steel  and  consist 
of  a  main  frame  formin.g  the  upstream  and 
downstream  ends  of  the  pier  with  connecting 
struts  between  them  at  the  top.  The  width 
of  these  end  forms  is  6  ft.,  conforming  to  the 
net  width  of  the  pier.  They  are  spaced  and 
located  at  the  bottom  by  means  of  cast  iron 
plates  anchored  to  small  concrete  piers  built 
aliead  of  the  form  work  on  bed  rock.  The 
bottom  of  each  le.g  or  end  form  has  two  sock- 
ets to  receive  proiccting  dowels  in  the  corre- 
sponding base  plate  so  that  no  instrument 
work  of  any  kind  is  necessary  to  line  up  the 
forms  after  these  ba.fe  plates  are  placed  in 
position.  The  up  and  downstream  legs  are 
connected  together  continuously  by  side  sec- 
tions  5    ft.    high,    fornnng   a    continuous   steel 
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■naU  an  each  side  of  the  pier  from  the  bottom 
to  the  .springing  line  of  the  arches.  These 
side  nvenibcrs  are  bolted  to  the  end  forms  and 
lo  each  other,  and  are  also  bolted  through 
the  pier  to  withstand  the  bursting  pressure 
of  the  wet  concrete. 

Each  pier  form  as  a  whole  is  connected  to 
its  neighbor  In-  struts  and  trusses  at  the  top, 
which  insiu-c  correct  spacing  of  the  piers 
lengtliwisc  of  the  dam.  The  arch  centers  are 
three  hinged  arches,  so  arranged  that  they  can 
be  remcr\ed  after  the  concrete  is  set  without 
the  nse  of  wedges,  shores  or  blocking.  The 
arch  forms  arc  shown  by  Fig.  4.  W\  of  the 
forms  are  faced  with  5/16  in.  steel  plates.  The 
progress  of  concrete  work  was  calculated  to 
be  747  m.  yds.  in  a  working  day.  This  in- 
cluded the  bottom  half  of  one  pier,  189  cu. 
yds. ;  the  base  of  the  spillway  between  two 
piers,  140  cu.  yds.;  the  upper  half  of  the  pier 
following,  169  cu.  yds. ;  and  the  arch  between 
two  adjacent  piers  just  previously  built,  229 
CU-  yds.,  or  a  total  of  747  cu.  yds.     The  actual 


combination  timber  and  steel  frame.  A  hose  is 
placed  around  the  edge  of  the  stop  log,  as 
.shown,  which  will  be  inflated  from  the  air 
line  after  the  stop  log  is  in  position,  thus  mak- 
ing a   water  tight  seal. 

During  the  winter  anil  until  June,  1912.  the 
high  water  on  the  Mississippi  submerged  the 
coffer  dam,  surrounding  the  pier  work  and 
l)reventcd  any  work  on  the  extension  of  the 
dam.  The  coffer  dam  construction  is  of  par- 
ticular interest  on  this  work  on  account  of  the 
Hoods  and  ice  encountered  during  the  past 
season,  and  it  will  be  described  in  a  future 
issue. 


Relation   of   Tolls   to   the   Volume   of 
Traffic  Through  the  Panama  Canal. 

The  problem  of  deciding  upon  the  tolls  to 
be  charged  for  traffic  through  the  Panama 
Canal  is  one  of  very  general  interest.  Engi- 
neers in  particular  should  lie  interested  in  the 
problem.     The  building  of  the  canal  has  been 
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Fig.   8.— Details   of   Sloping    Used   to   Permit        Concreting     Spillways     After 

Cofferdams. 
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progress,  however,  until  .^ug.  1,  1911,  aver- 
aged four  piers  and  arches  each  week  and 
from  that  time  until  Nov.  1,  44  piers  anif 
arches  were  built,  bringing  the  average  down 
to  a  fraction  less  than  four  piers  and  arches 
per  week. 

The  spillway  sections  of  the  dam  are  built 
after  the  piers  and  arches  and  only  in  that 
part  of  the  dam  which  is  located  beyond  the 
ordinary  limits  of  the  river  are  any  spillway 
sections  being  built  at  the  present  time.  These 
arc  built  as  .shown  in  Figs.  .".,  (i  and  7  These 
views  show  the  forms  on  the  upper  and  lower 
sides  of  the  dam,  and  the  method  of  placing 
concrete  with  derrick  Xo.  4.  This  derrick  is 
the  .same  type  as  Nos.  1  and  3,  previously 
mentioned. 

In  the  river  the  spillw.-.y  sections  are  built 
only  up  to  the  level  of  the  original  bed  of  the 
river  in  order  not  to  raise  the  river  level  until 
all  other  work  is  carried  above  the  level  at 
which  the  upper  lake  will  he  held.  When  this 
stage  of  the  work  is  reached  the  spillway 
sections  will  be  built.  The  method  of  building 
the  spillways  will  be  to  place  a  stop  log  be 
twccn  two  piers  shutting  off  the  water  and 
then  carry  the  concrete  up  h  ft.  between  those 
piers.  Then  the  next  ?p.-..n  will  be  carried  up 
"  ft.  and  so  forth  right  aero,?  the  river  The 
scheme  will  then  be  repc-itcd,  carr^■inK  the 
stotj  log  .tcross  the  rix^cr  six  times  before  the 
spillways  wi  1  reach  thi-  rehired  height. 

The  stop  log  which  is  dcsicneH  foi-  nse  in 
this  connection  is  shown  by  Fie.  .?,     It  is  a 


the  work  of  engmeers  as  constructor^  To 
make  the  canal  serve  a  profitable  purpose  to 
ocean  commerce  and  to  make  it  return  at 
the  same  time  the  money  invested  in  its  con- 
struction are  tasks  of  management  engineer- 
ing. In  a  report  to  the  Secretary  of  War 
Mr.  Emory  R.  Johnson,  Special  Commissioner 
on  Panama  Canal  Traffic  and  Tolls,  discusses 
the  problem  of  what  tolls  the  traffic  will  bear 

''^I'l'^T  "'"'i'-r.-''^'^'  °/  •°'^'=='"  transportation 
costs.  In  addition  to  the  interest  of  the  specific 
data  It  contains,  this  discussion  outlines 
general  principles  governing  the  attraction  of 
traffic  to  the  canal  which  will  help  to  make 
minds  clearer  upon  the  various  questions 
which  are  bound  to  arise  when  Congress  u"! 
dertakes  legislation  on  tolls.  We  mfblish  the 
discussion   as    follows:  '^         "  ""^ 

INTRODUCTION. 

The  volume  of  traffic  through  the  canal 
must  necessarily  be  affected  bv  the  tolls  levied 
upon  shipping  and  passengers.'  Whatever  con- 
siderations other  than  those  of  revenue  mav 
be  given  weight  in  deciding  what  the  tolls 
shall  be,  it  is  essential  that  the  charges  shall 
be  well  within  what  the  traffic  will  bear  The 
liovernment  s  revenue  policy  must  not  serious- 

of'.rwtir^^''^-^^-"''^-^'''--— - 

The  traffic  of  the  Panama  Canal  may  be 
divided,  for  the  purposes  of  this  inquirv  into 
wo  parts;  (1)  ,hat  which  originates  or 
terminates  clearly  within  the  zone  of  the  ca- 
nals  influence— coinmcrce   that    is   certain   to 


use  the  canal — and  (2)  that  which  lies  on  the 
border  of  the  canal's  sphere  of  influence  and 
which  may  choose  between  the  Panama  route 
and  routes  through  the  Straits  of  Magellan, 
around  the  Cape  of  Good  Hope,  or  by  way 
of  Suez.  The  Panama  route  will  have  a  mo- 
nopoly of  the  traffic  of  Hawaii  and  of  the  west 
coast  of  North  and  South  America,  with  the 
exception  of  a  small  part  of  the  trade  of 
Southern  Chile;  but  it  so  happens  that  the 
marginal  traffic  for  which  the  Panama  Canal 
must  compete  w-ith  other  routes  is  of  excep- 
tionally large  tonnage  and  value,  comprising 
the  major  share  of  the  commerce  of  Pacific 
.Asia  and  of  .A.ustralasia.  The  ships  engaged 
in  the  trade  of  which  the  Panama  route  has 
a  monopoly  will  comprise  the  larger  share 
of  the  canal's  tonnage;  but  the  marginal  traffic 
is  a  prize  so  well  worth  competing  for  that 
it  should  be  given  careful  consideration  in 
fixing  the  tolls  to  be  charged  at  Panama.  The 
volume  of  traffic  and  the  commercial  useful- 
ness of  the  canal,  as  well  as  the  revenue  ob- 
tained from  its  operation,  are  dependent  upon 
the  transit  dues. 

The  tolls  at  Panama,  in  so  far  as  they  are 
a  charge  for  a  service,  may  be  made  equal 
to  the  money  equivalent  of  the  services  ren- 
dered by  the  canal  to  the  commerce  that  de- 
rives least  benefit  from  the  shorter  route  af- 
forded by  the  canal.  The  function  of  the 
canal  is  to  shorten  ocean  routes,  and  its  serv- 
ices to  trade  and  shipping  may,  in  general, 
be  measured  by  the  saving  it  effects  in  dis- 
tances and  in  sailing  time  between  ports.  For 
some  traffic  distances  will  be  shortened  so 
much  as  to  make  certain  that  the  canal  will  be 
used;  the  traffic  of  some  sections  will  unques- 
tionably not  take  the  Panama  route;  while 
the  trade  of  some  regions  will  move  by  way 
of   Panama  if  the  tolls  permit. 

Neither  the  tolls  that  shipping  can  pay  for 
using  the  Panama  Canal  nor  the  limits  that 
any  particular  toll  will  give  to  the  canal  traffic 
zone  can  be  determined  solely  by  comparing 
distances  via  the  Panama  Canal  'and  alterna- 
tive routes.  There  are  other  factors  than 
distance  that  influence  the  choice  of  routes 
followed  by  ocean  shipping.  Vessels  are  ve- 
hicles of  commerce,  operated  to  secure  max- 
imum profits  for  their  owners,  who  are  usually 
common  carriers,  but  may  be  producers  or 
merchants  who  own  and  manage  vessels  as 
a  part  of  their  business.  Trade  requirements 
determine  the  routes  taken  by  ocean  carriers. 
Often  the  most  profitable  route  between  the 
ports  of  departure  and  ultimate  destination. 
IS  a  circuitous  one  that  will  permit  cargo  tO' 
be  loaded  and  discharged  at  more  intermediate 
ports  than  can  be  reached  bv  a  direct  route 
The  possible  efifect  of  trade  requirements  upon 
routes  taken  by  vessels  mav  be  illustrated  by 
reference  to  Chile  and  Japan.  The  short  route 
from  Europe  and  New  York  to  the  commer- 
cially important  part  of  Chile,  which  is  prac- 
ically  all  north  of  40°  south  latitude,  is 
through  the  Panama  Canal ;  but  the  trade  of 
Funta  Arenas,  on  the  Straits  of  Alagellan  will 
be  large  enough  to  cause  some  vessels  to  be 
dispatched  to  Chilean  ports  via  the  Straits 
of  Magellan.  The  distance  from  New  York 
^°  P""ta  Afenas.  via  the  canal,  being  only 
.00  miles  less  than  the  distance  via  the  east 
coast  of  South  America,  vessels  leaving  New 
York  with  full  cargoes,  a  part  of  which  is  for 

tW""*  I.  2""^^^  ,"'''y  *""''  ■'  '""""e  economical 
to  take  the  Atlantic  route  outbound.  From 
Punta  Arenas  the  vessels  will  proceed  to  the 
ports  along  the  west  coast  of  South  America 
and  return  via  the  canal  to  New  York  For 
c''.!!'°f  P"''  'i.o^^ever,  the  commerce  of 
wru"'"^ '''■"]  ''?"!  ^""•Pe  •ind  the  At- 
be  b^^Hl  H  '"b°^''1  °f/he  United  States  will 
be  handled  by  vessels  that  use  the  Panama  Ca- 
nal on  both  the  outward  and  home  bounTvoyl 

Similarly  the  short  route  from  Japan  to  the 
bv  wnv  l?^n  °^  the  United  States  will  be 
by  way  of  the  Panama  Canal,  and  vessels  sail- 

vi^h   f^i'n  0?'^°''^%°,';  °*"  Japanese  ports 

on,M    V  I    "!?■■'•'■  J""   "-'^«   ^^'ill   tinques- 

tionably    take    the    Panama   r.nite-     but     such 

ships  as  are  obliged  to  leave  Japan  but  pa  tlj 

hroulb"Jh^  t°°'r  '\  •'■-"^'.'^  P«^t  Asif  and 
through  the  Suez  Canal  it  V.v  prospect  of  se- 
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curing  cargo  at  Chinese,  East  Indian,  and  In- 
dian ports  is  better  than  at  ports  of  the  west 
coast  of  the  United  States  or  at  foreign  Amer- 
ican ports.  The  fact  that  a  vessel  inider  a 
foreign  flag  would  not  be  allowed  to  carry 
freight  between  ports  of  the  United  States 
might  also  influence  a  ship  to  take  the  Suez 
route  from  Japan  to  our  eastern  seaboard. 

The  route  taken  b}'  vessels  outbound  for  our 
Atlantic  coast  from  any  of  the  ports  from 
Singapore  and  Alanila  on  the  south  to  Yoko- 
hama on  the  north  will  be  determined  more 
by  the  cargo  needs  of  the  vessels  and  by  the 
opportunity  to  obtain  or  to  discharge  and  load 
cargo  en  route  than  by  the  relative  distances 
via  the  Suez  and  Panama  routes  from  the 
Asiatic  port  of  departure  and  the  American 
port  of  destination.  In  a  less  degree  the  same 
will  be  true  of  vessels  outbound  from  the 
Pacific  ports  of  Asia  to  Great  Britain,  Hol- 
land, Belgium,  and  Germany. 

The  cost  of  coal  and  the  amount  of  space 
required  for  coal  bunkers  have  a  large  in- 
fluence upon  operating  expenses  and  upon  the 
gross  and  net  earnings  of  vessels.  Other 
things  being  equal,  vessel  owners  will  select 
the  route  upon  which  coal  is  cheapest  and 
along  which  coaling  stations  are  nearest  to 
each  other.  The  ability  to  secure  coal  at 
short  intervals  en  route  enables  the  shipmaster 
to  minimize  bunker  space  and  to  use  a  max- 
imum share  of  the  ship's  capacity  for  paying 
cargo.  Indeed,  it  is  often  profitable  for  a  ves- 
sel, sailing  from  a  port  at  which  coal  is  rela- 
tively cheap,  to  take  on  a  comparatively  small 
amount  of  coal  at  the  beginning  of  the  voy- 
age and  to  buy  coal  at  higher  prices  at  sta- 
tions en  route.  When  cargo  is  abundant  and 
freight  rates  are  remunerative,  bunker  spaces 
will  be  kept  as  small  as  practicable.  Steam- 
ship managers  constantly  watch  fuel  costs  and 
seek  so  to  adjust  the  three  factors  of  cost  of 
coal,  quantities  taken  at  stations,  and  the  re- 
lation of  bunker  and  cargo  spaces  as  to  secure 
maximum  profits  from  the  operation  of  their 
vessels. 

The  competition  of  the  Panama  and  Suez 
Canals  for  the  traffic  of  Pacific  Asia,  the  East 
Indies,  and  .Australasia  will  be  appreciably 
affected  by  the  cost  of  coal  and  the  number  of 
stations  along  the  competitive  routes;  indeed, 
the  relative  coal  prices  and  coal  facilities  via 
the  Panama  and  alternative  routes  will  have 
almost  as  much  influence  as  will  tolls  upon  the 
volume  of  traffic  through  the  Panama  Canal. 
The  subject  is  of  such  importance  as  to  re- 
quire discussion  in  a  seDarate  section. 

^rI.^-0R    f.^ctors    affecting   the    use    of   the 

PANAMA  CANAL. 

In  addition  to  the  factors  of  distance,  of 
cargo  obtainable  at  ports  of  call,  of  coaling 
facilities,  and  of  the  price  of  coal  at  station 
on  way,  there  are  such  minor  factors  as  ma- 
rine-insurance rates,  climatic  conditions,  pre- 
vailing winds  and  currents,  and  dangers  from 
storms  that  will  influence  the  choice  which 
vessels  will  make  between  the  Panama  Canal 
and  some  alternative  route.  Unquestionably, 
the  insurance  rates  will  be  somewhat  less  via 
Panama  than  via  the  Straits  of  Magellan ;  but 
what  the  difference  will  be  can  hardly  be  de- 
termined in  advance  of  the  opening  of  the 
canal.  In  general,  the  climatic  conditions  will 
favor  the  Panama  Canal  in  its  competition 
with  the  Suez  Canal.  The  excessive  heat  of 
the  Red  Sea  is  liable  to  damage  some  kinds 
of  cargo,  and  it  is  said  that  the  heat  is  such 
that  the  stokers  are  unable  to  maintam  the 
usual  pressure  in  the  boilers.  A  vessel's  speed 
may  thus  be  reduced  a  knot  or  a  knot  and  a 
half  per  hour  for  the  long  run  of  1,310  miles 
from  Suez  to  Aden.  Vessels  outbound  froni 
Japan  for  Europe  or  the  .Atlantic  sea1)oard  of 
the  United  States  will  find  favoring  wiiuls  ami 
currents  across  the  Pacific  and  through  the 
Panama  Canal  and  opposing  winds  and  cur- 
rents for  a  part  of  the  route  in  the  opposite 
direction.  Likewise,  the  storms  of  the  North 
Pacific  and  the  Caribbean  are  less  frequent 
and  severe  than  those  of  the  Indian  Ocean  and 
the  North  Atlantic.  , 

The  effect  of  these  minor  factors— other 
than  insurance  rates— upon  the  choice  of  ocean 
routes  will  probably  not  be  of  much  impor- 
tance, although  their  influence  will  not  bo  neg- 


ligible. They  are  mentioned  here  not  for  the 
purpose  of  emphasizing  them,  but  rather  to 
call  attention  to  them  and  to  indicate  how  com- 
plex are  the  forces  that  determine  the  routes 
takes  by  the  ships  employed  in  the  world's 
commerce.  While  distance  is  the  main  deter- 
minant of  the  choice  of  routes,  the  possible 
modifying  effect  of  other  factors  must  con- 
stantly be  considered. 

In  seeking  the  information  upon  which  this 
discussion  is  based,  special  efforts  have  been 
made  to  ascertain  from  the  managers  of  im- 
portant steamship  lines  the  probable  routes 
over  which  their  vessels  will  be  operated  after 
the  Panama  Canal  has  been  opened ;  but  even 
practical  steamship  men  cannot  fully  deter- 
mine, in  advance  of  actual  experience  in  us- 
ing the  canal,  which  routes,  and  which  se- 
quence of  intermediate  ports,  will  prove  the 
most  profitable  for  their  vessels.  As  is  stated 
in  various  parts  of  this  report,  there  will  be 
a  period  of  possibly  two  years  following  the 
opening  of  the  canal  during  which  commerce 
will  be  adjusting  itself  to  the  new  routes 
made  possible  by  the  waterway  across  the 
Isthmus. 

In  studying  the  relation  of  tolls  to  the  vol- 
ume of  traffic  through  the  Panama  Canal,  at- 
tention may  be  centered  upon  the  commerce 
of  the  .Atlantic  seaboard  of  the  United  States 
and  of  Europe  with  the  west  coast  of  South 
America,  with  Australasia,  and  with  Pacific 
Asia.  The  trade  of  the  west  coast  of  North 
.America,  both  with  the  Atlantic-Gulf  seaboard 
of  the  United  States  and  with  Europe,  is  so 
definitelv  within  the  canal's  traffic  zone  that 
the  traffic  would  bear  much  higher  tolls  than 
it  would  be  wise  or  possible  to  place  upon  the 
shipping  engaged  in  the  commerce  betweer^ 
the  north  Atlantic  and  either  southern  Chile 
or  the  countries  across  the  Pacific. 

I.      DELATION    OF    PANAMA    CANAL   TOLLS    TO    THE 

TRAFFIC   OF  THE   .\TLANTIC-GULF   SEABOARD 

OF   THE   UNITED    STATES    WITH    THE 

WEST    COAST    OF    SOUTH 

AMERICA. 

The  assistance  given  by  the  Panama  Canal 
to  the  traffic  between  the  eastern  part  of  the 
United  States  and  the  west  coast  of  South 
America  will  be  second  only  to  the  aid  given 
to  the  coastwise  commerce  between  our  two 
seaboards.  The  distances  and  the  time  which 
the  Panama  Canal  will  save  for  vessels  run- 
ning between  the  Atlantic-Gulf  seaboard  of 
the  United  States  and  the  ports  of  the  north- 
ern and  southern  sections  of  the  west  coast 
of  South  .America  are  indicated  by  the  fol- 
lowing table.  The  reduction  effected  by  the 
canafin  the  days  of  sailing  time  is  stated  for 
vessels  of  9.  10,  12,  14  and  16  knots  speed, 
the  time  allowed  for  passing  through  the 
canal  being  in  each  case  one-half  a  day. 

TABLE  I.— DISTANCES  AND  TIME  SAVED 
VI  \  THE  PANAMA  CANAL  AS  COMPARED 
WITH  THE  STRAITS  OF  MAGELLAN  BE- 
TWEEN THE  ATLANTIC-GULF  PORTS  OB 
THE  UNITED  STATES  AND  THE  ^  ES  C 
COAST  OF  SOUTH  AMERICA. 
From    New   York 

Days  saved  for  vessels  of — 
Distance     9  10  12  H    ,      IC 

To—  saved.  Unots.linots.Unots.knots.knots. 

Miles 
Callao  . . . .  .'6.2.-.fl  28.4  25.2  21.2  IS.l  15.7 
Vquique  ....i.Kin  23.3  20.9  17.3  14.8  12.9 
Valparaiso  .3.747  16.8  15.1  12.5  10.6  9.2 
Colonel  ....3,l!'Ji;  14.7  i:!.2  10.9  9.3  S.l 
From    New  Orleans 

Days  saved  for  vessels  of — 
Distance     9  10  12  14  16 

To—  saved,  knots.knots.knots.knots.knots. 

Miles. 
Callao  ..'7,245       33.0       29.7       24.7       21.1       1S.4 

Iquique  ....6,134  27.9  25.0  20.8  17.7  15.4 
Valparaiso  .4  742  21.4  19.2  16.0  13.6  11.8 
Coronel    ■■..4,291       19.4       17.4       14.4       12.3       10.7 

The  location  and  trade  of  the  four  cities 
of  South  America  listed  in  the  table  make 
them  typical  of  all  the  ports  of  the  west  coast 
of  that  continent.  Callao,  the  chief  port  ot 
Peru,  1,:146  miles  from  Panama  and  '2,(K)0 
miles  from  the  Straits  of  Magellan,  is  so  lo- 
cated as  to  make  certain  that  us  commerce 
with  the  eastern  seaboard  of  the  United  States 
will  be  able  to  pay  such  tolls  as  may  be  levied 
for  using  the  Panama  Canal,  The  same  may 
be  said  of  Iquique  and  Autofagasta,  in  north- 
ern Chile,  the  ports  from  wdiich  the  heavy 
nitrate   shipments— amounting   in   1911   to   -,- 


500,000  cargo  tons— are  made.  Iquique  is 
1,987  miles  from  Panama  and  2,19ij  miles 
from  the  Straits  of  Magellan.  The  time  saved 
by  using  the  Panama  Canal  on  a  trip  from 
New  York  to  Callao,  for  a  vessel  of  9  knots 
speed,  will  be  28.4  davs ;  for  a  speed  of  10 
knots,  2.J.2;  of  12  knots,  21.2;  of  14  knots, 
18.1 :  and  of  16  knots,  1.").".  The  saving  ef- 
fected by  the  canal  for  the  trip  from  New 
York  to  Iquique  will  be,  for  a  vessel  'of  9 
knots,  23.3  days;  of  10  knots,  20.9  days;  of 
12  knots,  17.3  days;  of  14  knots,  14.8  days; 
and  of  16  knots,  12.9  days. 

The  speed  at  which  most  freight  vessels  are 
now  operated  is  9  or  10  knots.  As  ships  run 
at  these  speeds  will  save  from  28  to  2-5  days  by 
using  the  canal  between  New  York  and  Callao, 
and  23  to  21  days  between  New  York  and 
Iquique,  they  could  afford  to  pay  heavy  tolls 
to  avoid  making  the  trip  via  the  Straits  of 
Magellan — a  toll  much  higher  than  it  would 
be  wise  to  charge  for  passing  through  the 
canal.  As  will  appear  from  the  following 
discussion,  a  slow  vessel  saving  10  days  can 
afford  to  pay  a  toll  of  at  least  $1  a  ton  net 
register. 

The  short  tables  presented  in  this  section, 
wdiich  are  for  the  most  part  compiled  from 
the  more  detailed  tables  in  Section  I,  state 
the  number  of  days  which  vessels  can  save 
in  making  designated  voyages  by  using  the 
Panama  Canal  instead  of  the  shortest  alter- 
native route:  and  in  order  to  determine  what 
tolls  would  be  the  money  equivalent  of  the 
saving  in  time  eff^ected  by  the  canal  it  is  nec- 
essary to  know  the  per  diem  operating  cost 
of  vessels  while  they  are  at  sea  en  route  from 
port  of  departure  to  port  of  destination,  i.  e., 
to  know  how  much  an  owner  of  a  ship  saves 
for  each  day's  reduction  in  the  time  of  the 
voyage.  This  information  has  been  supplied 
by  several  companies  and  the  data  furnished 
give  the  "costs  at  sea"  of  vessels  of  different 
sizes,  types,  and  speeds.  The  items  included  in 
per  diem  expenses,  in  the  case  of  vessels 
owned  by  those  who  operate  them,  are  wages, 
provisions  and  coal,  also  a  proportionate  share 
of  the  annual  maintenance,  insurance,  inter- 
est and  depreciation  charges.  For  vessels  op- 
crated  under  time  charters  (such  vessels  be- 
ing manned  and  provisioned  by  their  owners), 
the  pavment  per  day  for  the  use  of  the  vessel, 
plus  the  daily  fuel  costs  at  sea,  covers  the 
per  diem  operating  expenses. 

There  may  be  some  question  as  to  what  are 
a  ship's  expenses  at  sea.  The  outlay  for 
wages,  provisions,  and  fuel  would  of  course 
be  included  in  expenses  incurred  wdiile  a  ship 
is  en  route  between  ports.  Ought  there  to  be 
included  in  expenses  at  sea  a  share  of  the 
annual  maintenance,  insurance,  interest  and 
depreciation  costs  equal  to  the  ratio  of  the 
number  of  days  the  ship  is  en  route  to  the 
number  of  days  in  a  year?  It  is  believed  that 
per  diem  costs  should  include  a  proportionate 
share  of  the  annual  maintenance,  insurance, 
interest  and  depreciation  charges :  and  that 
for  every  day  a  vessel  can  save  by  using  the 
Panama  Canal  its  owners  are  profited  both 
by  a  reduction  in  the  operating  expenses  in- 
curred for  crew^  and  coal  and  by  a  reduction 
in  the  time  the  vessel  has  to  be  employed  in 
makiii"  a  voyage  and  thus  in  earning  the 
amount  received  for  the  transportation  service 
performed.  .A  shortening  in  the  time  at  sea 
enables  a  vessel  to  make  more  voyages  in  a 
year  and  increases  the  revenues  from  which 
maintenance,  interest  and  depreciation  charges 
must  be  met.  Thus  the  per  diem  cost  at  sea 
(or  the  per  diem  saving  due  to  a  reduction 
in  time  at  seal  ought  to  include  the  outlay  for 
wages,  provisions  and  coal,  and  the  propor- 
tionate share  of  the  annual  maintenance,  in- 
surance, interest  and  depreciation  charges. 

In  ascertaining  the  per  diem  saving  elTccted 
by  a  reduction  of  a  vessel's  time  en  route  it 
is  necessary,  in  the  case  of  a  vessel  operated 
by  its  owners,  to  make  a  special  calculation 
to  determine  the  per  diem  maintenance,  insur- 
ance, interest  and  depreciation  costs;  but  in 
the  case  of  a  vessel  operated  under  a  time 
charter  such  a  calculation  is  not  required. 
The  time-charter  rate  paid  by  the  user  to  the 
owner  must  reimburse  the  owner  not  only  for 
the  expenses  for  wages  and  provisions  of  the 
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crew  (the  owner  supplies  and  maintains  the 
crew)  but  also  for  liis  capital  outlay.  The 
.-imount  received  by  the  owner  from  the  user 
of  the  ship  must  cover  maintenance,  insur- 
ance, interest  and  depreciation  as  well  as  wages 
and  food.  The  user  of  the  vessel  ordinarily 
supplies  the  fuel.  Thus  the  entire  per  diem 
costs  at  sea  (as  defined  above)  of  a  steamer 
run  under  a  time  charter  are  the  amount  paid 
for  the  use  of  the  vessel  one  day  plus  the 
daily  coal  cost. 

The  following  statements  are  made  by  of- 
ficials of  companies  that  have  had  long  ex- 
perience in  the  operation  of  vessels : 

.\  company  that  has  for  many  years  run 
chartered  vessels  between  the  eastern  sea- 
board of  the  United  States  and  the  west 
coast  of  South  .America  says,  in  regard  to 
the  monthly  and  daily  expenses  incurred, 
that— 

(u)  "Time  charter  rates  during  the  pe- 
riod reviewed  (period  of  six  years  preceding 
lOll)  have  ranged  from  7s.  3d.  to  8s.  4d.  per 
net  register  ton  per  month.  The  average  or 
the  normal  rate  would  be  somewhere  between 
7s.  fd.  and  8s.  The  lower  rate  would  be 
conservative.  The  ordinary  high-class  'tramp' 
steamer  usually  employed  by  us  in  this  trade 
( from  the  eastern  United  States  to  the  west 
coast  of  South  .America),  say.  '?,500-'2,800 
tons  net  register,  has  consumed  about  30  tons 
of  coal  per  steaming  day  on  an  average,  tak- 
ing the  different  grades  of  coal,  including  that 
supplied  at  coaling  ports  on  the  voyage,  and 
the  average  cost  has  been  about  $-1.7.5  per  ton. 
These  steamers  are  of  the  type  known  as  9- 
knot  boats,  which  in  actual  performance  falls 
somewhat  short  of  this  speed,  but  averaging 
about  8V4  knots  per  hour.  On  the  out  and 
home  voyage  to  the  north  of  Peru,  which  is 
as  far  as  our  service  extends,  say,  5Vi  to  6 
months'  time,  the  steaming  days  would  av- 
erage about  100.  Thus  at  7s.  9d.  hire  per  net 
register  ton  (or,  say,  3s.  per  ton  total  dead- 
weight capacity)  per  month,  and  30  tons  of 
coal  per  day,  the  cost  per  steaming  day  would 
be  to  the  charterers  $;^30,  more  or  less,  and 
a  net  saving  of  10  days'  steaming  time  would 
amply  justify  a  canal  toll  of  $1  per  net  regis- 
ter ton." 

The  above  statement  is  that  during  the  six 
years  preceding  IJIll  the  charter  rate  on  slow- 
freight  steamers  between  the  eastern  part  of 
the  United  States  and  western  South  .America 
was  about  8  shillings,  or  $2.  per  net  register 
ton  per  month.  The  vessel  in  question,  of 
■-'.8(111  tons  net  register,  would  thus  cost  the 
charterer  $.5,t)00  per  month  of  30  days.  This 
steamer  at  sea  burns  about  30  tons  of  coal  a 
day,  the  average  cost  of  which,  during  the 
SIX  years,  has  been  $4.7.")  per  ton.  The  char- 
ter rate  amounting  to  $186.f!(i  per  dav  plus  the 
fuel  cost  of  $142..50.  or  $329.1(i.  represents  the 
outlay  per  day  for  the  operation  of  the  freight 
vessel  in  question.  This  is  equal  to  11.7  cents 
per  net  register  ton,  or  about  4.5  cents  per 
dead-weight  ton,  per  day.  These  "vessels  are 
of  the  shelter-deck  type  and  their  registry  is 
British.  Their  figures  for  registry  do  not'  in- 
clude the  space  occupied  by  the  shelter  deck, 
and  partly  for  this  reason  the  net  register 
tonnage  is  low  in  relation  to  dead-weight 
capacity. 

(b )  The  expense  of  owning,  operating  and 
maintaining  in  service  in  the  trade  between 
the  two  seaboards  of  the  United  States  of 
three  typical  cargo  steamers  has  been  sup- 
plied by  a  firm  operating  a  relatively  large 
number  of  vessels.  The  per  diem  expenses  as 
stated  jire  for  the  year  lt»lii  and  include 
"victualing  and  manning,  deck  and  engine  sup- 
plies, fuel,  mainten.nnce.  insurance,  interest  and 
fleprecialjon."  The  vessels  being  under  the 
■  III  flag,  their  registry  tonna.gc  is  in  ac- 
with  .American  rules,  which  give 
...^i.  .. Inures  than  the  ISritish  rules  do.  The 
per  diem  expenses  for  the  three  ships  are  as 


of   3,643    tons    net    register,    coal 


of    I.OtS    tona    net    register,    oli 
of    S.B36    tons    net    register,    oil 


,?372.20 
455,15 


490.62 


It  will  be  noted  that  the  per  diem  expense 
for  the  tirst  of  the  three  .ships  was  shghtiv 
more  than   10  cents  per  net  recisf.r  ton,  anil 


that  the  per  diem  outlay  for  the  second  of 
the  vessels  noted  was  somewhat  more  than 
11  cents  per  net  ton,  wliile  the  daily  outgo  for 
the  third  and  largest  of  the  three  vessels  was 
but  8.7  cents.  The  tonnage  of  the  three  ves- 
sels amounted  to  13,.395  net  tons.  The  daily 
expenses  of  the  three  vessels  equals  $l,318.'3i. 
The  net  daily  operating  expenses  for  the  three 
vessels  is  tlierefore  almost  10  cents  per  ton 
net  register,  .American  measurement. 

((■)  .Another  lirm  which  operates  a  large 
number  of  vessels  between  the  eastern  sea- 
board of  the  United  States  and  the  west  coast 
of  South  .America  states  that  the  cost  at 
sea,  "including  interest,  depreciation,  wages, 
provisions  and  coal,  is  $204  for  a  steamer  of 
2,01f)  tons  net  register  (British  measurement) 
— 4,814  tons  dead-weight  capacity— operated 
at  a  speed  of  OVi  knots  per  hour."  The  per 
diem  operating  expenses  amount  to  exactly 
10  cents  per  ton  net  register,  British  measure- 
ment. 

(d)  .Another  company,  operating  a  large 
fieet  of  vessels  between  \ew  York  and  the 
west  coast  of  South  .America,  states  that  a 
typical,  up-to-date,  high-class  freight  steamer 
of  3,013  tons  net  register,  British  measure- 
ment, costs  $328  per  diem  to  operate,  includ- 
ing wages,  provisions,  coal,  interest  and  de- 
preciation. The  speed  at  sea  averages  10 
knots.  This  vessel  is  of  the  shelter-deck  type, 
and  it  has  a  much  lower  registry  under  the 
British  flag  tlian  it  would  have  if  it  were  un- 
der the  .American  flag.  The  per  diem  e.x- 
penses  as  given  amount  to  10.8  cents  net  regis- 
ter ton.  This  would  be  equivalent  to  some- 
what more  than  4  cents  per  dead-weight  ton 
per  day. 

(c)  -A  shelter-deck  freight  steamer  of  2.- 
*90  tons  net  register,  British  measurement, 
and  .5,984  tons  dead-weight  capacity,  was  run 
during  1911  between  Xew  York  and  the  wesi 
coast  of  Soutli  .America  by  the  firm  referred 
to  in  .the  preceding  paragraph.  This  vessel 
w'as  operated  under  time  charter  at  the  rate 
of  3  shillings  6  pence  ($0.8-5)  per  dead-weight 
ton  per  month.  The  speed  of  the  vessel  at 
sea  is  Wz  knots.  The  coal  consumed  daily  av- 
eraged 19  tons,  and  all  of  the  coal  for  the 
outbound  voyage  was  taken  on  at  Norfolk  at 
a  price  of  $2.7.5  per  ton,  trimmed  in  the  bun- 
kers. The  foregoing  figures  give  the  follow- 
ing per  diem  cost : 

o,9S4     tons    dead    weigtit  X  So    cts.  =  $5,- 
0S6.40.    divided    by    30    gives     per     diem 

charter  cost  of $169. ,55 

19  tons  of  coal  at  $2,75 52.25 

Total  per  diem  costs $221.80 

For  the  outward  voyage  the  per  diem  ex- 
penses were  9.(i  cents  per  net  register  ton  per 
day.  Or  about  3.7  cents  per  dead-weight  ton. 
The  higher  coal  costs  for  the  return  voyage 
of  this  vessel  would  bring  the  per  diem'  ex- 
penses per  net  register  ton  and  per  dead- 
weight ton,  respectively,  somewhat  above  Ut 
cents  and  4  cents. 

-A  large  manufacturing  concern,  which  em- 
ploys its  own  vessels  to  market  its  products 
in  foreign  countries,  gives  information  regard- 
ing the  per  diem  operating  expenses  for  three 
vessels  of  the  shelter-deck  type,  one  of  them 
operated  through  the  Suez  Canal  to  Japan 
and  China,  another  by  the  same  route  as  far 
as  the  Philippines,  and  the  third  through  the 
.Straits  of  Magellan  to  the  west  coast  of 
South  .America.  In  each  instance  the  per  diem 
expenses  are  for  a  round-trip  voyage  made 
during  1911.  "    ' 

(/)  The  two  vessels  operated  througli  the 
Suez  Canal  are  each  of  2,927  tons  net  register 
British  measurement,  4,(140  gross  registcr°8  -JOfi 
dead-weight  capacity,  and  9,.5(10  tons  capacitv 
for  measurement  cargo.  The  vessels  wer'e 
operated  at  10%  knots  speed  and  had  an  av- 
erage coal  consumption  of  38  tons  per  dav 
The  per  diem  operating  expenses  of  these  two 
ships  averages  $348.8(i  per  vessel  or  119 
cents  iier  net  register  ton  per  dav  or  4  1  cents 
per  dead-weight  ton.  Tlie  shelter-deck  space 
not  being  included  in  the  British  measure- 
ment, these  ships  have  a  relatively  low  net 
register  tonnage  as  compared  withc;.rgo  ci- 
pacily.  If  measured  by  .American  rules  the 
net  register  tonnage  would  be  so  incre.-^K-d  as 
to  reduce  the  per  dieni  operating  exvu-n-^es  to 
10  cents  or  less  per  net  ton. 


(g)  The  steamer  referred  to  in  the  secorid 
paragraph  above  as  having  made  a  round  trip 
between  New  York  and  the  west  coast  oi 
South  America  during  1911  is  of  3,488  tons 
net  register,  British  measurement,  5,409  tons 
gross  and  8,715  tons  dead-weight  capacity, 
and  has  8,500  tons  capacity  for  measurement 
cargo.  This  vessel  is  operated  at  a  speed  of 
10  knots  and  has  a  coal  consumption  of  30 
tons  per  dav.  The  per  diem  expenses  for  this 
vessel  were'  $342.91,  or  about  10  cents  per  net 
register  ton  and  4  cents  per  dead-weight  ton. 

In  general  it  may  be  said  that  the  daily  op- 
erating expenses  for  large  freight  vessels  of 
the  most  modern  type  are  less  than  10  cents 
per  net  register  ton,  British  measurement ; 
that  for  freight  steamers  of  average  size  and 
etificiency  the  operating  expenses  are  about  10 
cents  per  day  per  net  ton,  and  that  for  the 
smaller  and  older  type  of  freight  vessels  the 
expenses  are  11  cents  and  in  some  instances 
12  cents  per  net  ton  per  day.  For  vessels  of 
the  shelter-deck  type  the  average  will  usually 
be  over  10  cents  per  net  ton,  British  measure- 
ment, and  slightly  under  10  cents  per  ton, 
.American  and  Suez  measurements.  ^'Well- 
deck"  vessels  have  practically  the  same  net 
tonnage  by  both  British  and  American  meas- 
urements. Taking  ships  as  they  run,  it  is 
probably  safe  to  say  that  the  average  expense 
of  maintaining  a  10-knot  freight  ship  in  serv- 
ice is  10  cents  per  net  ton  per  day. 

The  foregoing  figures  regar<ling  per  diem 
costs  are  in  every  case  for  freight  vessels, 
some  of  them  being  owned  by  the  company 
using  them,  others  being  operated  under  time 
charters.  The  daily  expenses  of  a  passenger 
ship  are  necessarily  much  higher  than  for  a 
freight  vessel.  Passenger  steamers  must  be 
operated  at  a  higher  siieed  than  freight  ves- 
sels, and,  as  is  well  known,  any  increase  in 
the  speed  of  a  vessel  requires  more  than  a 
proportional  addition  to  expenses.  For  a  ves- 
sel operated  over  a  given  route,  as  between 
New  Y'ork  and  the  west  coast  of  South  .Amer- 
ica, the  higher  its  speed  the  less  time  it  can 
save  by  usin.g  the  Panama  Canal  instead  of  a 
longer  route,  but  the  actual  economy  due  to 
using  the  canal  is  greater  in  the  case  of  a 
passenger  ship  than  in  the  case  of  a  freight 
vessel.  This  is  true  not  only  because  per  diem 
expenses  increase  more  rapidly  than  speed  is 
augmented,  but  also  because  a  passenger  ves- 
sel requires  a  much  larger  daily  outlay  while 
at  sea  than  a  freight  vessel  does.  ,A  pas- 
senger ship  is  comparable  to  a  floating  hotel, 
a    freight   vessel   to   a   floating   warehouse. 

The  expenses  incurred  by  the  Panama  Rail- 
road Steamship  Co.  for  maintaining  the  Cris- 
tobal in  service  for  six  round  voyages  between 
New  York  and  Colon,  made  during  194  days 
of  1911,  amounted  to  $729.93  per  day.  This 
includes  the  following  items :  Superintentl- 
ence,  w-ages  of  crew,  fuel,  lubrication,  station- 
ery, subsistence,  stores  for  departments,  other 
operations,  and  depreciation.  Fxpenses  in- 
curred while  the  ship  is  at  terminals  are  not 
included,  but  the  ship  is  made  to  bear  its 
proportionate  share,  while  at  sea,  of  the  office 
superintendence  expenses.  The  Cristobal  is 
of  6,195  tons  net  register  and  9,606  gross, 
.American  measurement.  It  is  operated  at  an 
average  speed  at  sea  of  12  knots,  with  a  per 
diem  expense  of  11.7  cents  per  net  register 
ton  per  day. 

The  steamship  Panama,  of  the  Panama  Rail- 
road Steamship  Co.'s  fleet,  had  per  diem  ex- 
penses of  $8()().05  on  an  average  during  6 
round  voyages  made  during  147  days  of  1911. 
The  items  of  expense  are  the  same  as  those 
of  the  Cristobal,  as  listed  in  the  preceding 
paragraph.  This  vessel  is  of  4,193  tons  net 
register  and  5,666  gross  register,  American 
measurement.  Its  speed  at  sea  averages  14% 
knots  and  the  per  diem  expenses  equal  '20 
cents  per  net  register  ton.  This  vessel  which 
is  only  two-thirds  the  size  oi  the  Cristobal, 
carries  twice  as  many  passengers  and  is  op- 
erated 21/2  knots  per  hour  faster  than  the 
Cristobal.    For  these  reasons  its  daily  expenses 


per  net  register  ton  are  7( 


per  cent  greater. 


It  is  stated  above  in  Table  i  that  a  vessel  of 
10  knots  speed  can  reach  C(.rf:nel,  Chile,  from 
New  York  in  1.3.2  days  less  time  via  Panama 
than   via   the   Straits   of   :\Ui-'.-'hr,,    and   it   is 
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thus  evident  that,  as  far  as  i!:slance  and  time 
control  the  route  taken,  vessels  of  10  knots 
speed  and  per  diem  expenses  of  10  cents  per 
net  ton  can  be  charged  a  toll  of  $1.32  per  net 
ton  without  their  being  diverted  to  the  route 
through  the  Straits  of  Magellan.  New  Or- 
leans and  other  Gulf  ports  are  so  nnich  nearer 
than  New  York  to  the  Panama  Canal  that 
the  traffic  between  the  Gulf  seaboard  of  the 
United  States  and  western  South  America 
will  derive  greater  benefit  from  the  canal,  and 
thus  can  bear  higher  tolls  than  the  traffic  be- 
tween Xew  York  and  the  seaports  south  of 
Panama.  What  is  true  of  New  York  as  re- 
gards possible  canal  tolls  on  traffic  with  west- 
ern South  America  is  true,  in  a  large  measure, 
of  New  Orleans. 

The  first  of  the  estimates  above  given  (par. 
a)  of  per  diem  costs  of  maintaining  vessels 
in  service  refers  to  a  vessel  operated  under  a 
time  charter.  The  rates  paid  by  the  char- 
terer to  the  owner  of  the  vessel  cover  all  ex- 
penses, except  coal,  that  can  be  charged 
against  a  vesel  during  the  time  it  is  at  sea. 
A  freight  vessel  of  2,800  tons  net  register  with 
per  diem  e.xpenses  of  $83i) — including  wages, 
provisioiis,  coal,  maintenance,  insurance,  in- 
terest and  depreciation — could  afford  to  pay  a 
toll  of  $1  per  ton  net  register  to  effect  a 
saving  of  SVz  days  in  length  of  voyage.  .\ 
reduction  of  13  days  in  sailing  time  by  the 
use  of  the  canal  would  be  equivalent  to  $1.52 
per  ton  net  register.  It  is  evident  that  a 
freight  vessel,  such  as  is  referred  to  in  the 
first  of  the  above  estimates  as  to  per  diem 
costs,  would  hardly  use  the  Straits  of  Magel- 
lan for  the  commerce  between  the  eastern 
part  of  the  United  States  and  any  part  of  the 
west  coast  of  South  America,  For  a  point  as 
far  south  as  Coronel  a  vessel  of  9  knots  speed 
would  save  14-7/10  days  on  the  voyage  from 
New  York  by  using  the  canal  instead  of  the 
Straits  of  Magellan. 

The  first  of  the  three  vessels  mentioned 
(par.  6)  in  the  second  estimate  of  per  diem 
expenses — a  steamer  of  3.(;43  tons  net  register 
with  per  diem  e.xpenses  of  $372.20 — could  pay 
a  toll  of  somewhat  more  than  $1  per  net 
register  ton  to  effect  a  reduction  of  10  days 
in  sailing  time. 

Tlie  second  of  these  three  vessels  (par.  b) 
could  pay  a  toll  of  $1  per  net  ton  to  save  9 
days'  time,  wdiile  the  third  and  largest  of  the 
three  vessels  could  pay  a  toll  of  $1  to  reduce 
its  sailing  time  liy2  days.  It  is  thus  evident 
that  these  vessels  wdien  operated  at  10  to  12 
knots  per  hour  in  the  trade  between  the  east- 
ern part  of  the  United  States  and  South 
America  would  prefer  the  canal  route,  al- 
though the  tolls  charged  were  fully  as  much 
as  $1  per  ton  net  register. 

The  estimate  of  per  diem  expenses  pre- 
sented above  in  paragraph  c  refers  to  a 
steamer  of  2.016  tons  net  register,  operated  at 
9Vz  knots  per  hour,  the  per  diem  e.xpenses  be- 
ing $204,  including  wages,  provisions,  coal, 
interest,  and  depreciation.  Such  a  vessel 
would  save  about  U  days'  time  by  using  the 
canal  instead  of  the  Straits  of  Magellan  be- 
tween New  York  and  Coronel,  and  as  the 
vessel's  per  diem  expenses  are  about  10  cents 
per  net  ton  it  would  find  the  use  of  the 
canal  economical  with  the  tolls  as  high  as 
$1.40  per  ton  net  register. 

The  vessels  referred  to  in  paragraphs  d.  c, 
f  and  g  are  all  of  the  shelter-deck  t.y|)e  and 
their  net  registry  tonnage  is  determined  by 
British  measurement.  Their  per  diem  ex- 
penses average  about  10  cents  per  net  ton. 
One  of  the  vessels  is  operated  at  a  speed  of 
9V2  knots,  one  at  10%  knots,  the  other  two 
at  10  knots.  These  are  typical  of  the  freight 
vessels  that  are  now  employed  in  the  trade 
I)etween  the  eastern  seaboard  of  the  United 
States,  the  Orient,  and  the  west  coast  of 
South  .America,  and  they  probably  represent 
the  class  of  freighters  that  will  be  most  large- 
ly used  in  that  trade  after  tlie  canal  is  in 
service. 

The  per  diem  expenses  of  vessels  carrying 
both  freight  and  passengers  arc.  as  stated 
above,  necessarily  higher  than  the  daily  out- 
lay for  freight  vessels  even  when  the  passen- 
ger ships  are  run  at  the  same  speed  as  the 
vessels  carrying  onlv  cargo.  Inasmuch  as  it 
is   necessary   to   maintain   a   higher   speed    tor 


the  passenger  than  for  tlie  freight  service,  pas- 
senger vessels  can  afford  to  pay  relatively  high 
tolls  for  a  comparatively  small  reduction  in 
the  time  of  the  voyage.  Such  being  the  case, 
it  is  certain  that  all  passenger  vessels  operated 
between  the  United  States  and  the  west  coast 
of  South  .\merica  and,  as  the  evidence  pre- 
sented below  will  show,  also  passenger  ves- 
sels between  Europe  and  the  west  coast  of 
South  .\merica  will  use  the  Panama  Canal 
instead  of  the  route  through  the  Straits  of 
Magellan. 

This  l)rief  analysis  indicates  tliat  it  is  prob- 
able that  all  the  vessels  operated  between  the 
eastern  seaboard  of  the  United  States  and 
western  South  .\merica  will  take  the  Panama 
route  instead  of  the  one  through  the  Straits 
of  Magellan  unless  traffic  at  Punta  .\renas  up- 
on the  Straits  of  Magellan  shall  prove  to  be 
important  enough  to  cause  some  ships  to  be 
dispatched  outbound  or  inbound  via  the 
Straits.  For  reasons  that  will  be  discussed  in 
considering  the  traffic  of  Europe  with  the 
west  coast  of  South  .\nicrica,  it  is  not  prob- 
able that  any  considerable  share  of  the  com- 
merce of  the  Atlantic-Gulf  coast  of  the  United 
States  with  western  South  America  would  be 
diverted  from  the  Panama  Canal  by  tolls  of 
$1  or  even  more  than  $1  a  ton  net  register. 

II.      RELATION    OF    P.\N.\M.\    C.\N.\L  TOLLS    TO   THE 

TR.-\FFIC    BETWEEN    EUROPE    AND   THE   WEST 

CO.'VST   OF    SOUTH    AMERICA. 

The  assistance  which  the  Panama  Canal  will 
render  the  commerce  of  Europe  with  the  west 
coast  of  South  America  will  be  less  than  that 
derived  by  the  trade  of  the  .\tlantic-Gulf  sea- 
board of  the  United  States  with  Pacific  South 
.■\merica.  .-^s  ships  from  Europe  must  cross 
the  .\tlantic  and  practically  pass  by  the  United 
States  on  the  way  to  Panama,  the  canal  route 
reduces  the  distances  and  sailing  time  from 
Europe  to  western  South  .-Xnierica  by  smaller 
percentages  than  it  does  the  distances  and  time 
from  the  eastern  seaboard  of  the  United  States 
to  points  south  of  Panama.  The  actual  re- 
duction in  distances  and  sailing  time  which 
the  use  of  the  canal  instead  of  the  Straits  of 
Magellan  route  will  accomplish  for  voyages 
from  representative  European  ports  to  ports 
in  the  northern,  central,  and  southern  sections 
of  the  west  coast  of  South  .\merica  is  indi- 
cated by  Table  II. 

T.ABLK  ir.— DISTANCES  .-VND  TIME  S.WED 
VI.A  THE  PANAMA  CAN.\Iv  AS  COMP.XRED 
WITH  THE  STRAITS  OF  MAGELL.A.N  BE- 
TWEEN EUROPEAN  PORTS  AND  THE 
WEST  C0.4ST  OF  SOUTH  AMERICA. 
From   Liverpool 

Davs  saved  for  vessels  of — 
Distance     9  10  12  It  IB 

To —  saved,  knots. knots. knots. knots. knots. 

Miles. 

Callao    4.043       18.1'       16. H       13.5       11. -i       10. 'J 

Iquique    ....2,932       13.1       11.7         9.7         S.2         7.1 

Valpar.aiso  .1.540         B.fi         5.9         4,S         4.1         3.5 

Coronel    ....1,089         4.5         4.0         3.3         2.7         2.3 

From   Antwerp 

Davs  saved  for  vessels  of — 
Distance     9    '      10  12  14  16 

To —  saved,  knots. knots. knots.knots.knots. 

Miles. 

Callao    3,905       17.6       15. S       13.1       11.5         9." 

Itiuiciue    ....2,794       12.4       11.1         9.2         7.S         6.S 

Valparaiso  .1.402         (i.O         5.3         4.3         3.5         3.1 

CoronL>l    ....    931         3.9         3.4         2.S         2.3         1.9 

From   Gibraltar 

Davs  saved  for  vessels  of — 
Distance     9  10  12  14  16 

To —  saved,  knots.knots.knots.knots.knots. 

Miles. 

Callao    3,327       14.9       13.3       11.0         9.4         8.1 

Iquique  ....2,216  9.7  S.7  7.2  6.1  5.2 
Valparaiso  .  824  3.3  2.9  2.3  1.9  1.6 
Coronel    ....    373         1.2         1.0         0,8         0.6         0.5 

Inasmuch  as  the  per  diem  expenses,  includ- 
ing wages,  provisions,  coal,  maintenance,  in- 
terest and  depreciation  of  freight  steamers  of 
10  knots'  speed  arc  from  0  cents  to  12  cents 
per  ton  net  register,  the  traffic  of  Europe  w'ith 
western  South  .America  norlli  of  the  agricult- 
ural portion  of  Cliile,  the  chief  port  of  which 
is  Valparaiso,  would  not  be  diverted  from  the 
Panama  Canal  by  a  toll  of  $1  a  ton  net  regis- 
ter. The  nitrate  ports  of  northern  Chile. 
Iquique,  and  .Antofagasta,  from  which  the  ex- 
ports of  nitrate  in  1910  amounted  to  2,.')00.000 
cargo  tons  (500.000  tons  to  the  United  States 
and  2.000,000  tons  to  Eur.ipe>,  for  the  trans- 
portation of  which  more  than  1,000,000  tons 
net  register  of  ships  were  required,  are  clearlv 
within  the  canal's  traffic  zone.  Vessels  of 
9  and  10  knots'  s|)eed  will  save  from  11  to  13 


days  by  taking  the  canal  route  from  Liverpool 
and  Antwerp  to  Iquique  and  9  to  11  days  to 
Antofagasta  (224  miles  south  of  Iquique), 
and  with  per  diem  sea  expenses  from  9  to  12 
cents  per  net  register  ton,  vessels  bound  for 
Iquique  would  save  from  $0.90  to  $1.5(3  by  tak- 
ing the  canal  en  route  to  and  from  Iquique; 
with  per  diem  sea  expenses  of  9  cents  per  net 
ton  the  saving  would  be  from  $0.99  to  $1.18, 
and  with  per  diem  e.xpenses  per  net  ton  of  12 
cents  the  saving  would  be  from  $1.32  to  $1.50. 
Between  .Antofagasta  and  Liverpool  and  .Ant- 
werp the  canal  route  would  save  a  vessel  with 
per  diem  expenses  per  net  ton  of  10  cents 
from  $0.81  to  $0.99.  and  a  vessel  with  a  per 
diem  of  12  cents  from  $1.08  to  $1.32.  These 
details  show  that  the  ships  carrying  the  large 
nitrate  traffic  to  Europe  will,'  theoretically, 
bear  Panama  tolls  as  high  as  $1  per  net  ton. 

The  trade  of  central  (Ihile  with  Europe  in 
exports  and  imports,  while  not  so  large  in  toji- 
nage  as  the  nitrate  traffic,  is  important.  The 
Panama  Canal  will  shorten  the  route  from 
Liverpool  to  Valparaiso  0.0  days  for  9-knot 
ships  and  5.9  days  for  vessels  of  10  knots' 
speed.  The  saving  from  .Antwerp  will  be  0 
days  for  9-knot  steamers  and  5.3  days  for 
those  of  10  knots.  This  indicates  that  canal 
tolls  ranging  from  52  to  82%  cents  per  net 
register  ton  would  offset  the  advantages  which 
freight  vessels  of  9  and  10  knots'  speed  would 
secure  by  the  reduction  in  the  length  of  the 
route  between  Valparaiso  and  Liverpool  and 
.Antwerp. 

It  is  not  to  be  inferred  from  this,  however, 
that  a  Panama  Canal  toll  of  $1  per  ton  net 
register  would  necessarily  divert  all  or  the 
major  share  of  Europe's  trade  with  central 
Chile  to  the  route  via  the  Straits  of  Magellan. 
Vessels  do  not  ordinarily  proceed  directly  from 
Europe  to  Valparaiso  without  calling  on  the 
way  to  discharge  and  load  cargo ;  nor  do  ves- 
sels other  than  those  having  full  cargoes  of 
grain  sail  from  Valparaiso  direct  for  Europe. 
For  the  most  part,  ships  trading  between  Eu- 
rope and  central  Chile  call,  either  on  the  out- 
bound or  homebound  trip,  or  possibly  on  the 
voyage  in  each  direction,  at  several  west  coast 
South  .American  ports.  .At  the  present  time 
vessels  approach  the  west  coast  of  South 
America  via  the  Straits  of  Magellan  and  pro- 
ceed northward,  touching  at  such  ports  as 
their  traffic  may  require  and  return  via  the 
same  route  to  Europe. 

It  is  evident  that  when  the  canal  is  opened 
the  natural  approach  to  the  trade  of  the  west 
coast  of  South  .America  will  he  via  Panama 
instead  of  through  the  Straits  of  Magellan, 
There  is  practically  no  traffic  on  the  west  coast 
of  South  .America  south  of  Valdivia,  which  is 
1.000  miles  nortli  of  the  Straits  of  Magellan, 
and  comparatively  little  south  of  V'alparaiso, 
which  is  1.433  miles  from  the  Straits.  .A  ves- 
sel has  a  long  run  from  the  Straits  .of  Magel- 
lan before  reaching  important  trade  centers. 
while  if  the  Panama  route  is  taken  a  call  may 
be  made,  to  mention  only  a  few  large  ports, 
at  Buenaventura,  Colombia,  which  is  about 
350  miles  south  of  the  canal;  at  Guayaquil. 
Ecuador,  793  miles  from  Panama :  at  Callao. 
Peru,  500  miles  farther  south ;  anil,  as  the 
vessels  proceed  south,  at  Mollcndo,  Iquique. 
.Antofagasta.  Coquimbo.  Valparaiso.  Coronel. 
Valdivia,  and  various  other  Chilean  ports. 

.At  Valdivia.  which  is  40"  south  of  the 
Equator  and  practicallv  at  the  southern  mar- 
gin of  the  traffic  of  Chile,  a  vessel  is  .about 
equally  distant  from  Liverpool  via  the  Straits 
of  Magellan  and  the  Panama  Canal,  the  dis- 
tance being  slightly  less  via  Afagellan.  If  the 
vessel  has  a  full  cargo,  the  route  to  the  soutli 
through  the  Straits  will  be  taken:  hut  if  the 
shipmaster  desires  to  secure  cargo  at  interme- 
diate ports,  the  route  northward  along  the 
coast  and  through  the  Panama  t'anal  will  be 
selected.  .As  is  pointed  out  in  the  section  on 
coal  prices  via  the  Panama  Canal  and  other 
routes,  the  cost  of  coal  along  the  .Atlantic 
coast  of  South  .America  will  he  high,  much 
higher  than  at  Panama.  .A  vessel  en  route 
from  southern  Chile  to  Europe  can  save  near- 
ly enough  in  coal  costs  hv  taking  the  Panama 
roi'te  to  pay  the  canal  tolls. 

While  some  of  the  conunerce  of  central 
Chile  witli  Europe  will  be  handled  via  the 
Straits  of  Magellan,  it  seems  probable  that  the 
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larger  share  will  be  earned  by  vessels  op- 
erated through  the  Panama  Canal  and  up  and 
down  the  west  coast  of  South  America,  even 
though  the  tolls  at  Panama  are  higher  than 
the  theoretical  saving  effected  by  the  canal  ni 
shortening  distances.  The  trade  opportunities 
along  the  west  coast  of  South  America  and 
the  cheap  coal  at  Panama  will  draw  to  the 
canal  route  the  trade  between  Chile  and  Eu- 
rope. 

In  the  table  civing  the  tonnage  of  vessels 
that  would  have  used  the  Panama  Canal  in 
liKi'.i-lO,  it  is  assumed  that  all  of  the  com- 
merce of  Europe  with  the  west  coast  of 
South  .-Vmerica  would  have  taken  the  canal 
route.  There  will  be  some  share  of  it  haii<lled 
through  the  Straits,  but  the  tonnage  taking 
that  route  will  be  comparatively  small.  It  is 
not  deemed  necessary  to  make  any  reduction 
on  account  of  the  traffic  through  the  Straits 
of  Magellan  from  the  3.1-18.4Un  tons  net  regis- 
ter of  vessels  that  were  found  to  be  engaged 
during  IWS-IO  in  the  trade  of  Europe  with 
the  west  coast  of  South  .'\iTierica.  A  fur- 
ther justification  for  this  decision  is  the  fact 
that  in  order  to  make  certain  of  eliminating 
all  duplications  from  the  records  kept  by  Euro- 
pean countries  of  the  entrances  and  clearances 
of  vessels  engaged  in  their  commerce  with 
western  South  .America  the  official  figures  were 
reduced  from  4,18.5,4-57  tons  to  3,148,4U0.  In 
making  this  large  reduction  it  was  thought 
best  to  err  on  the  side  of  cutting  out  too  much 
rather  than  on  the  side  of  accepting  too  large 
a  tonnage  of  available  canal  traffic.  When  one 
considers  the  volume  and  bulky  character  of 
the  mineral  and  agricultural  exports  of  the 
countries  of  western  South  .\merica  it  seems 
probable  that  3,148,400  tons  net  register  is  a 
conservative  statement  of  volume  of  shipping 
employed  in  190!'-10  between  Europe  and  the 
Pacific  ports  of  South  .America. 

III.      REL.MIO.N'   OF  PAX.\M.\  C.\N.\L  TOLLS  TO  THE 

TH.-VKFIC     BETWEEN-     THE    ATLANTIC-GULF 

SEABOARD    OF    THE    UNITED    ST.\TES 

AND    AUSTRALIA    AND    NEW 

ZEALAND. 

The  effect  which  the  Panama  tolls  may  have 
on  the  use  of  the  .American  canal  by  the  trade 
of  .Australia  and  Xew  Zealand  with  the  east- 
em  seaboard  of  the  United  States  and  with 
northwestern  Europe  is  a  question  so  impor- 
tant as  to  merit  special  consideration.  The 
countries  of  Oceania  have  a  large  and  rapidly 
growing  foreign  trade.  Australia's  com- 
merce, valued  at  $.5.50,000,000  in  1909.  had  in- 
creased $200.0riO.(iOO  during  the  preceding  dec- 
ade. Meanwhile  Xew  Zealand's  foreign  com- 
merce had  risen  from  3100,000,000  to  $17.5,- 
000,000  in  value.  The  foreign  trade  per  capita 
of  Australia  in  1909  was  $130  and  of  New 
Zealand  $170;  the  per  capita  value  of  the  for- 
eign commerce  of  the  United  States  is  $35,  a 
little  over  one-fifth  that  of  Xew  Zealand.  The 
.Australasian  traffic  is  a  prize  for  which  the 
Panama  Canal  may  well  compete. 


The  trade  of  the  eastern  seaboard  of  the 
United  States  with  Australia  and  New  Zea- 
land in  1910  was  valued  at  $46.543,000 ;  in 
1900  the  value  was  $27,731,000;  the  gain  for 
the  decade  was  nearly  68  per  cent.  In  so  far 
as  distance  is  the  controlling  factor  this  rap- 
idly increasing  commerce  will  use  the  Panama 
Canal.  For  the  Australian  commerce  the  Pan- 
ama Canal  must  compete  with  the  Cape  of 
Good  Hope  route,  which  is  the  one  now  taken 
from  our  eastern  seaboard  to  .Australia,  be- 
cause the  distances  (from  New  York)  are 
practicallv  the  same  via  the  cape  as  via  the 
Suez  Canal.  The  present  short  route  from 
the  Atlantic  coast  of  the  United  States  to 
New  Zealand  is  bv  wav  of  the  Straits  of 
Magellan.  When  the  Panama  Canal  is  opened 
the  most  direct  route  will  be  by  w-ay  of  the 
.American  Isthmus.  The  effects  which  the 
Panama  Canal  will  have  on  the  distances  and 
steaming  time  from- New  York  and  New  Or- 
leans to  .Australia  and  New  Zealand  are  stated 
in  Table  III. 

The  Panama  Canal  will  shorten  the  distance 
from  New  York  to  Adelaide  1,746  miles,  and 
the  steaming  time  of  9  and  10-knot  freight 
vessels  7.5  and  6.7  days,  respectively.  The 
reduction  in  the  case  of  Melbourne  is  2,770 
miles— 12.3  and  11  days— and  for  Sydney  3,932 
miles— 17.7  and  15.8  days.  It  is  thus  evident 
that  freight  vessels  of  9  and  10  knots'  speed 
with  per  diem  expenses  of  10  cents  to  12 
cents  per  ton  net  register,  can  reduce  the  ex- 
penses of  voyages  from  New  Y'ork  to  Mel- 
bourne from  '$1.10  to  $1.46  per  ton ;  and  the 
expenses  of  voyages  from  New  Y'ork  to  Syd- 
ney from  $1..58  to  $2.12  per  ton.  Even  in  the 
case  of  12-knot  vessels,  which  are  fast  for  a 
strictly  freight  service,  the  Panama  Canal 
would'  effect  a  saving  of  $0.91  to  $1.08  per  net 
vessel  ton  from  New  Y'ork  to  Melbourne  and 
of  $1.31  to  $1.57  to  Sydney.  The  traffic  from 
our  Atlantic  seaboard  to  Melbourne  and  Syd- 
ney will  bear  a  relatively  stiff  Panama  Canal 
toll. 

The  reduction  in  distance  from  New  York 
to  Adelaide,  due  to  the  canal,  is  but  1,746 
miles,  and  the  saving  in  time  for  freight 
steamers  ranges  from  7.5  days  for  9-knot  ves- 
sels to  6.7  days  for  those  of  10  knots  and  to 
5.6  days  for  those  of  12  knots.  The  money 
equivalents  of  these  reductions  in  time  are 
from  $0.56  to  $0.90;  thus,  if  .Adelaide  were 
the  terminal  port  of  the  route  out  from  New 
York,  or  if  .Adelaide  were  a  port  whose  trade 
was  carried  in  vessels  that  did  not  regularly 
call  at  other  places  in  .Australia,  its  traffic 
with  New  York  would  bear  only  relatively  low 
Panama  tolls.  .As  a  matter  of  fact,  however, 
steamers  outbound  from  the  United  States 
or  Europe  to  .Australia  regularly  proceed  to 
Sydney,  calling  at  Adelaide  and  Melbourne  en 
route.  Sydney  is  the  most  important  port  of 
Australia,  and,  being  but  60  miles  from  the 
Newcastle  coal  fields,  it  is  an  economical  coal- 
ing station.  It  is  the  tolls  which  the  vessels 
engaged  in  traffic  of  Sydney  can  afford  to  pay 
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for  using  the  Panama  Canal,  that  are  the 
real  measure  of  the  tolls  that  the  traffic  of 
Adelaide  and  Melbourne  can  bear. 

Most  of  the  commerce  between  the  .Atlan- 
tic seaboard  of  the  United  States  and  Austra- 
lia is  handled  by  line  steamers  that  are  now 
run  from  New  York  to  Australia  by  way  of 
the  Cape  of  Good  Hope  and  back  by  the  same 
route.  After  the  Panama  Canal  is  opened 
these  lines  will  be  operated  through  the  canal, 
and  for  the  economies  thus  effected,  tolls  of  a 
dollar  or  more  a  net  vessel  ton  may  be  charged 
without  diversion  of  traffic  to  the  route  around 
South  .Africa. 

Some  cargoes  are  now  taken  out  to  .Austra- 
lia in  chartered  vessels,  sail  and  steam.  Sail- 
ing vesels,  whose  use  after  the  opening  of  the 
canal  will  be  infrequent,  will  naturally  go  out 
from  the  eastern  coast  of  the  United  States 
around  Africa,  and,  if  cargo  can  be  gotten  in 
.Australia,  they  will  return  around  Cape  Horn. 
Chartered  steamers  that  are  able  to  secure  full 
cargoes  for  the  return  trip  from  .Australia 
to  the  United  States  will  undoubtedly  take  the 
Panama  route,  even  though  the  tolls  equal  or 
somewhat  exceed  $1  per  ton  net  register. 

It  can  hardly  be  predicted  what  route  will 
be  taken  from  .Australia  to  the  .Atlantic  coast 
of  the  United  States  by  chartered  steamers 
that  cannot  secure  full  cargoes  in  .Australia. 
Vessels  leaving  .Australia  in  ballast  will  be  apt 
to  seek  sugar  or  other  cargo  in  the  East  In- 
dies, but  they  may  cross  the  Pacific  to  take 
cargo  from  the  west  coast  of  South  .America 
or  even  of  North  .America  to  .Atlantic  ports 
of  the  United  States  or  Europe.  Chartered 
steamers  that  can  secure  in  .Australia  a  partial 
cargo  for  the  United  States  and  a  partial  car- 
go for  Europe  will  take  the  Panama  route; 
and  it  may  happen  that  a  vessel  receiving  only 
a  partial  cargo  for  Europe  may  take  the  Pana- 
ma route  and  finish  her  loading  at  some 
.American  port.  Whether  such  a  vessel  takes 
the  Panama,  the  Cape  of  Good  Hope,  or  the 
Suez  route  will  depend  upon  the  prospect  of 
securing  traffic  on  the  way.  Such  vessels  as 
proceed  from  .Australia  to  New  Zealand  to  se- 
cure or  to  complete  cargoes .  either  for  the 
eastern  United  States  or  for  Europe  will  se- 
lect the  Panama  route  if  the  tolls  are  rea- 
sonable. 

.All  but  a  small  share  of  the  commerce  be- 
tween the  Atlantic-Gulf  seaboard  of  the  United 
States  and  New  Zealand  may  be  expected  to 
use  the  Panama  Canal.  The  time  saved  via 
Panama  over  the  route  through  the  Straits  of 
Magellan  will  be  11  days  for  9-knot  steamers, 
9.9  days  for  10-knot  ships,  and  8.1  days  for 
those  of  12  knots'  speed.  A  10-knot  ship  could 
afford  to  pay  from  99  cents  to  $1.20  per  ton 
net  register  to  effect  this  saving  in  time.  Char- 
tered steamers  outbound  from  Europe  via  the 
Suez  or  Cape  route  may,  from  time  to  time, 
approach  New  Zealand  from  .Australia,  and  it 
is  quite  certain  that  steamers  en  route  via 
the  Panama  Canal  between  the  .Atlantic  sea- 
board of  the  United  States  and  .Australia  will 
call  on  the  outbound  and  inbound  voyages  at 
one  or  more  New  Zealand  ports.  As  far  as 
Europe  is  concerned,  Ne.w  Zealand  may  be 
considered  either  as  an  outpost  on  the  Suez 
or  Cape  routes  beyond  Australia,  or  as  a  way 
station  on  the  route  via  Panama  to  .Australia. 
This  observation,  however,  applies  rather  to 
the  traffic  of  line  vessels  than  to  that  of  char- 
tered ships,  and  is  only  partly  true  even  of 
line  steamers;  for  the  reason  that  New  Zea- 
land exports  are  relatively  large  in  volume 
and  include  bulky  commodities  readily  shipped 
in  full  cargoes.  Thus  New  Zealand  Is  not  to 
be  considered  primarily  as  a  traffic  depend- 
ency of  .Australia  (although  to  .some  extent 
It  is  such)  ;  but  rather  as  a  commercially  au- 
tonomous section  to  and  from  which  traffic 
routes  lead.  This  fact  is  one  that  should  be 
considered  in  discussing  the  rse  of  the  Pana- 
ma Canal  by  the  vessels  employed  in  the  com- 
ir'-Tp  nf  F.--or<.  wit'-  Ne-"  Zealand. 

In  the  foregoing  discusion  of  the  Panama 
tolls  that  the  traffic  between  ihe  eastern  sea- 
board of  the  United  States  ;i:id  -Australia  and 
New  Zealand  can  afford  to  pav,  the  traffic  to 
and  from  New  York— the  tvpical  North  .At- 
lantic port— has  alone  been  considered  The 
assistance  which  Xew  Orleans  and  other  Gulf 
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ports  will  derive  from  the  canal  in  tlie  trade 
with  Australasia  will  be  much  greater  than  the 
aid  that  will  be  secured  by  the  Atlantic  ports. 
New  Orleans  will  be  brought  by  the  new  route 
from  3,258  to  5,444  miles  nearer  the  principal 
ports  of  Australia  and  New  Zealand ;  and  the 
tolls  equivalent  to  such  savings  in  distance 
would  much  exceed  those  that  may  wisely  be 
•charged  at  Panama. 

In  general,  the  traffic  between  the  .\tlantic- 
'Gulf  seaboard  of  the  United  States  and  Au- 
stralia and  Xew  Zealand  may  be  expected  to 
^ise  tlie  Panama  Canal  if  the  tolls  are  not 
made  more  tlian  $1  per  ton  on  the  net  registry 
of  vessels.  A  large  part  of  the  traffic  might 
bear  higher  tolls,  while  a  part  of  it  would 
be  deflected  from  the  Panama  Canal  by  tolls 
of  $1  a  ton  net  register. 

IV.      EFFECT     OF    TOLLS     UPO.X     TR,\FFIC    VIA    THE 

P.\NAMA    CANAL    BETWEEN    EUROPE    AND 

AUSTRALIA   AND   NEW   ZEALAND. 

The  Continent  of  Australia  lies  just  outside 
■oi  the  traffic  zone  of  the  Panama  Canal,  as 
regards  the  trade  of  Europe.  The  line  pass- 
ing through  points  equally  distant  from  Liver- 
pool via  the  Panama  and  Suez  routes  runs 
just  east  of  Australia — 150  mile*  from  Sydney. 
New  Zealand,  however,  is  located  well  within 
the  Panama  Canal's  sphere  of  influence.  The 
following  table  (Table  IV)  states  the  dis- 
tances from  Liverpool  to  the  principal  ports 
of  Australia  and  to  Wellington,  New  Zealand, 
via  the  Suez  and  Panama  routes.  The  table 
also  gives  the  number  of  days  to  be  saved  by 
steamers  in  taking  the  Suez  route  to  .\ustralia 
and  the  Panama  route  to  New  Zealand. 

For  the  commerce  of  Australia,  the  Panama 
Canal  will  compete  mainly  with  the  route 
around  the  Cape  of  Good  Hope  rather  than 
with  the  Suez  Canal.  The  distance  from  the 
English  Channel  to  Australian  ports  ( which 
are  located  on  the  south  and  southeastern 
sides  of  the  continent)  being  only  l,i>Oil  miles 
less  via  Suez  than  via  the  Cape,  freight  ves- 
sels practically  always  take  the  Cape  route, 
while  only  steamers  carrying  passengers,  mail 
and  express  use  the  Suez  Canal.  Inasmuch  as 
there  will  hardly  be  a  service  of  passenger 
steamers  maintained  between  Europe  and  .Au- 
stralia via  Panama  wMth  calls  at  .American 
ports,  the  only  European-.\ustralian  tonnage 
which  the  American  canal  can  expect  to  se- 
cure is  of  cargo  ships  which  for  the  most 
part  are  now  operated  via  Cape  Town.  Nor 
is  it  to  be  expected  that  much  of  the  strictly 
freight  traffic  between  Europe  and  Australia 
will  use  the  Suez  Canal  until  its  tolls  are  re- 
duced considerablv  below  their  present  amount 
of  (175  francs  ($1.30)  per  ton  net  register, 
Suez  measurement :  which  would  be  equiv- 
alent, in  the  case  of  most  ships,  to  about  $1,53 
per  ton  net  register,  British  measurement. 

The  fact  that  Sydney  is  the  uhimate  desti- 
nation of  nearlv  all  vessels  that  go  out  to 
Australia  from  Europe  is  of  first  importance 
in  connection  with  the  possible  use  of  the 
Panama   Canal  by  a  portion  of   the  trade  of 


Australia  with  Europe.  A  cargo  vessel  de- 
parting from  Sydney  for  a  port  on  or  beyond 
the  English  Channel  will  ordinarily  take  the 
Cape  of  Good  Hope  route,  although  it  is  about 
850  miles  longer  than  the  route  via  Panama. 
The  time  required  to  make  the  run  from  Syd- 
ney to  the  English  Channel  would  be  prac- 
tically the  same  by  way  of  Panama  as  by  way 
of  Suez,  and  if  either  canal  were  selected  in 
preference  to  the  Cape  of  Good  Hope  route 
the  choice  would  probably  be  determined  by 
the  tolls  payable  and  the  cost  of  coal  via  the 
two  alternative  canal  routes. 

It  is  the  vessels  leaving  Australia  for  Eu- 
rope partly  loaded  or  in  ballast  that  will  con- 
tribute most  of  the  tonnage  of  shipping  using 
the  Panama  Canal  en  route  between  Austra- 
lia and  Europe.  Some  of  these  vessels  will 
seek  cargo  at  Melbourne,  Adelaide,  or  else- 
where along  the  south  coast  of  Australia  and 
proceed  to  Europe  by  the  Cape  of  Good  Hope. 
Other  vessels  will  run  to  the  East  Indies  and 
secure  Java  sugar  or  some  other  cargo  and 
pass  on  through  the  Suez  Canal;  w-hile  some 
ships  will  continue  the  present  practice  of 
crossing  the  Pacific  with  cargoes  of  coal,  or 
in  ballast,  or  partly  laden,  to  the  west  coast 
of  the  United  States  or  of  Chile,  where  bulk 
cargoes,  varying  with  the  seasons,  can  usually 
be  obtained.  The  opening  of  the  Panama 
Canal  will  strengthen  the  reasons  vessels  will 
have,  when  clearing  light  from  Australia,  to 
seek  cargoes  on  the  west  coast  of  North  and 
South  .\nierica.  The  canal  will  enlarge  the 
exports  from  the  Pacific  coast  of  America  to 
Europe  and  will  provide  a  shorter  and  more 
profitable  route  for  the  enhanced  volume  of 
trade. 

Thus,  while  it  is  to  be  expected  that  most  of 
Europe's  commerce  with  Australia  will  con- 
tinue to  follow  the  Cape  of  Good  Hope  and 
Suez  routes,  it  is  also  quite  certain  that  as 
long  as  the  Suez  tolls  equal  or  exceed  those 
at  Panama  some  considerable  share  of  .Austra- 
lia's exports  and  of  the  shipping  outbound 
from  .\ustralia  to  Europe  will  pass  through 
the  Panama  Canal.  In  the  figures  of  tonnage 
of  traffic  that  will  use  the  Panama  Canal,  10 
per  cent  of  the  tonnage  of  the  shipping  en- 
tering Europe  from  Australia  has  been  in- 
cluded. 

The  position  of  New  Zealand  is  such  that 
the  use  of  the  Panama  Canal,  by  its  com- 
merce with  Europe,  may  be  largely  influenced 
by  the  tolls  charged.  With  the  opening  of 
the  Panama  Canal  the  trade  of  Europe  with 
New  Zealand  may  move  by  four  possible 
routes.  The  shortest  course  between  Liver- 
pool and  Wellington  will  be  by  way  of  Pana- 
ma—11,425  miles  in  length— the  next  shortest 
route  will  b_e  one  through  the  Straits  of  Ma- 
gellan—11.075  miles  ling.  The  distance  via 
Suez,  Colombo,  and  Melbourne  is  12,989,  and 
via  the  Cape  of  Good  Hope  about  14,000  miles. 
The  competition  of  routes  will  be  keen,  but 
nearly  all  of  New  England's  exports  to  Eu- 
rope will  naturally  move  either  by  way  of 
Panama    cr    the    Straits    of    Magellan.      New 
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Zealand's  exports  consist  for  the  most  part 
either  of  commodities  handled  in  full-vessel 
cargoes  or  of  perishable  articles  that  require 
refrigeration,  and  are  certain  to  choose  the 
.shorter  and  cooler  route.  The  refrigerated 
meals  and  fruits  will  be  carried  by  line  steam- 
ers, fitted  with  passenger  accommodations  and 
operated  back  and  forth  by  a  direct  route 
between  Europe  and  New  Zealand.  The  bet- 
ter coaling  facilities  and  cheaper  coal  along 
the  Panama  route,  as  compared  with  that 
through  the  Straits  of  Magellan,  and  the  pos- 
sibility of  engaging  in  the  passenger  traffic  at 
intermediate  ports  make  it  probable  that  reg- 
ular-line vessels  operated  between  Europe  and 
New  Zealand  will  use  the  Panama  Canal,  al- 
though the  tolls  to  be  paid  are  greater  than 
the  saving  effected  by  the  reduction  in  dis- 
tance and  time. 

Vessels  seeking  cargoes  for  Europe  may  be 
expected  to  approach  New  Zealand  in  con- 
siderable numbers  from  Australia,  after  hav- 
ing made  a  charter  voyage  to  that  continent. 
If  such  vessels  secure  full  cargoes  in.  New 
Zealand  for  Europe  they  will  take  either  the 
Magellan  or  Panama  route,  with  chance  in 
favor  of  the  latter  if  the  tolls  are  low  and 
the  coaling  facilities  are  better.  Storms  will 
be  less  dangerous  by  way  of  Panama,  the  in- 
surance rates  will  be  a  little  lower,  a«d  coal 
much  cheaper.  It  is,  however,  probable  that  a 
large  share  of  the  charter  traffic  from  New- 
Zealand  to  Europe  will  move  by  the  Straits 
of  Magellan  if  the  canal  tolls  are  as  much  as 
$1  per  net  ton.  Line  traffic,  on  the  other  hand, 
will  probably  prefer  to  take  the  Panama  route 
and  pay  tolls.  The  choice  of  routes  taken 
both  by  line  and  charter  steamers  will  depend 
largely  on  the  relative  costs  of  coal  \-ia  Pana- 
ma and  the  Straits  of  Magellan. 

In  discussing  the  tonnage  of  available  Pana- 
ma Canal  traffic  it  was  estimated  that  50  per 
cent  of  the  tonnage  of  vessel  movements  be- 
tween Europe  and  New  Zealand  would  be  by 
way  of  Panama.  It  is  probable  that  with  tolls 
of  $1  a  ton  net  register  the  Panama  Canal's 
share  of  the  traffic  between  New  Zealand  and 
Europe  will  not  exceed  50  per  cent  of  the 
total.  With  a  lower  toll,  the  percentage  might 
be  higher. 

V.      REL.\TION    OF    CANAL    TOLLS    TO    THE    TRAFFIC 
VIA  THE   PAN.AMA  CANAL  BETWEEN   THE   AT- 
LANTIC-GULF   SEABOARD    OP   THE    UNITED 
ST.ATES     -AND     JAPAN,     CHINA     A.VU 
THE     PHILIPPINES — THE    COUN- 
TRIES BETWEEN  YOKOHAMA 
AND    SING.APORE. 

The  eastern  seaboards  of  Asia  and  North 
America  are  on  opposite  sides  of  the  Northern 
Hemisphere.  The  line  of  80°  west  longitude, 
which  runs  close  to  the  Panama  Canal,  skirts 
the  east  coast  of  Florida  and  passes  between 
Savannah  and  Charleston.  The  corresponding 
longitude  on  the  opposite  side  of  the  earth, 
that  of  100°  east  of  Greenwich,  runs  through 
the  Malay  Peninsula,  somewhat  west  of  Sin- 
gapore. Xew  England  and  southern  China 
are  opposite,  while  the  Philippine  Islands  and 
central  and  northern  China  are  180°  from 
Nova  Scotia  and  Newfoundland. 

These  facts  would  indicate  that  the  Pacific 
seaboard  of  .Asia  is  nearer  to  the  .\tlantic 
coast  of  the  United  States  via  the  Suez  Canal 
than  via  Panama ;  but  the  Suez  route,  though 
shorter  in  degrees  of  longitude,  is  longer  in 
distance,  because  the  route  by  way  of  Suez 
and  Singapore  to  the  Orient  lies  in  tropical 
and  equatorial  latitudes,  where  the  degrees 
are  of  maximum  len.gth.  while  the  course  from 
the  Atlantic  shore  of  the  L^nited  States  to  Pa- 
cific Asia,  via  Panama,  follows  closelv  the 
great  circle  route  from  the  Isthmus  to  Japan, 
and  thus  crosses  the  broad  Pacific  in  northern 
latitudes,  where  the  degrees  are  relatively 
short.  Thus  Hongkong,  which  is  1(>°  and  \6' 
of  longitude  farther  west  of  New  York  than 
it  is  east  thereof,  is  practically  the  same  dis- 
tance from  New  York  via  the  Panama  and 
Suez  routes.  Manila  is  also  about  equally 
distant  from  New  York  via  the  alternative 
canal  routes.  From  New  Orleans  and  the 
Gulf  ports,  because  of  their  nearness  to  the 
.American  Isthmus,  all  oriental  countries  north 
and  east  of  Singapore  are  lass  distant  via  the 
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,. From  New  York. 


Days  saved   for  ves- 
sels  of — 


-From  New  Orleans.-^ 
Days  saved  for  ves- 
sels  of — 


Via— 


Y'okohama 
Shanghai 
Hongkong 
Manila    ... 
Singapore 


Q 

Miles. 

3,7C8 


I  Panama 

i_  Suez     

I  Panama    1,876 

I  Suez     

.  I  Panama    . 

[ Suez    

[  Panama    . 

(Suez    

1  Panama    

l.Suez    2, -184 


16.9  15.2  12.6  10.7 
8.1     7.3     6.6     5.1 


Miles. 
9.3     5,705 


4.4 


3,813 


25.9  23.3  19.3  16.5  14.4 

ii'.i  15.4  12.7  io.s  'a.i 

'  SA  '  Y.'a  '  6.3  '  5.'2     4,  ' 


Via  San  Francisco. 

Via  Colombo,   Singapore 

Via  San  Francisco  and 

Via  Colombo.   Singapore  and  Hongkong. 

Via  San  Francifco,   Y'okohama  and  Shanghai, 


Hongkong  and  Shanghai. 
Yokohama. 


Vo     .'.    ..     ..'.     Via  Colombo  and  Singapore. 

J?     ]■'■   ''[     i'978       8.6     7.7     6.4     5.4     4.7  Via  San  Francisco  and    Y'okohama. 

Via  Colombo  and  Singapore. 


11.0     9.S     8.4     6.9     5.9 


2.0     1.7     1.4      1.1 


Singapore 
Via  San  Francisco  and  Y'okohama. 
Via  Colombo. 


Panama  route.  Table  V  states  which  route 
is  shorter  in  distance  and  time  from  New 
York  and  from  New  Orleans  to  Yokoliama. 
Shanghai,   Hongkong,  Manila,  and  Singapore. 

The  competition  of  routes  for  the  traffic 
between  the  Atlantic  seaboard  of  the  United 
States  and  the  Orient  will  be  solely  between 
the  Suez  and  the  Panama  Canals.  A  small 
tonnage  of  sailing  vessels  will  round  the  Cape 
of  Good  Hope,  but  as  sailing  vessels  will  navi- 
gate neither  canal  and  as  their  use  is  steadily 
declining,  they  need  not  be  considered  in  this 
discussion.  Practically  all  of  the  traffic  be- 
tween the  ."Ktlantic-Gulf  seaboard  of  the  Unit- 
ed States  and  the  Pacific  ports  of  .■\sia  will  be 
handled  by  steamers  following  either  the  Suez 
or  Panama  route.  Which  of  these  two  routes 
a  vessel  will  take,  when  outbound  from  an 
eastern  port  of  the  United  States  to  an  Asiatic 
port  from  Singapore  to  Yokohama,  or  when 
inward  bound  from  eastern  Asia  to  an  At- 
lantic or  Gulf  port  of  the  United  States,  will 
be  determined  by  one  or  more  of  several  fac- 
tors— relative  distances  via  alternative  routes, 
necessity  for  and  prospect  of  securing  cargo 
en  route,  the  coaling  facilities  and  the  cost  of 
fuel  on  the  way,  and  the  tolls  payable  at  Pana- 
ma and  Suez. 

Most  of  the  traffic  between  the  .Atlantic-Gulf 
seaboard  of  the  United  States  and  the  region 
from  Singapore  to  Yokohama  will  be  carried 
by  steamship  lines  and  not  by  individual  char- 
tered vessels.  Vessels  operated  in  a  line  serv- 
ice follow  more  fixed  routes  than  chartered 
or  "tramp"  ships  do;  the  ocean  line  must 
make  regular  calls  en  route,  and  it  must  give 
a  schedule  service  at  many  fixed  points  be- 
tween its  home  and  terminal  port.  Thus  rela- 
tive distances  via  alternative  routes  between 
the  ports  of  departure  and  destination  can  be 
hut  one.  and  that  often  not  the  strongest,  fac- 
tor determining  the  choice  of  ocean  high- 
ways. In  a  word,  the  factors  which  affect 
the  route  taken  by  both  chartered  and  line 
vessels  are  complicated. 

This  will  be  particularly  true  of  the  ship- 
ping that  will  handle  the  commerce  of  the 
countries  from  Singapore  to  Yokohama  with 
the  .Atlantic  seaboards  of  the  United  States 
and  Europe.  As  was  stated  in  the  Isthmian 
Canal  Commission  report  of  1901  : 

From  New  York  and  the  North  .\tlantic  ports 
of  the  United  States  the  distance  to  the  Phil- 
ippines and  Hongkong  by  the  American  canal 
route  will  not  he  much  leas  than  by  Suez;  con- 
sciiuently  the  trade  of  our  eastern  seaboard 
with  those  and  other  places  so  nearly  antipodal 
will  be  divided  between  the  easterly  and  west- 
erly routes.  The  shipper  will  have  the  advant- 
nge  of  the  rompellllon  of  the  carriers  using  the 
different  canals.  The  coast  between  Shanghai 
and  pos.slbly  Yokohama  on  the  east  and  Singa- 
pore and  possibly  India  on  the  west  will  be 
traveled  In  both  directions  by  ve.ssels  bound  for 
American  ports.  The  overlappinB  of  trade 
routes  In  the  East  and  the  lendency  of  vessels 
to  follow  the  route."  where  the  greatest  volume 
of  traffic  can  be  secured  may  posslblv  bring 
i^'Hie  of  the  East  Indian  tradr.  .across  the  Pa- 
I  III'    and  through  the  American  c.ir.a!. 

Tl>  .dual  routes  w!;ich  lino  and  charter 
trost    prri'n.'.ble   to    follow 


stc;iT., --    will    fir, 


in  handling  the  commerce  of  the  eastern  Unit- 
ed States  with  the  Pacific  side  of  Asia  cannot 
be  definitely  forecasted  in  advance  of  the 
opening  of  the  Panama  Canal.  The  following 
statement  by  one  of  the  managers  of  a  com- 
pany which  acts  as  agents  for  steamship  com- 
panies doing  a  large  business  between  New 
York  and  and  Orient  suggests  how  some  ves- 
sel lines  may  be  operated ; 

As  regards  the  business  that  would  move  from 
New  Y'ork  by  the  Panama  Canal  which  now 
moves  through  the  Suez,  in  our  opinion  the  first 
consideration  would  be  the  rate  of  canal  dues; 
secondly,  the  coaling  facilities  and  the  price  of 
bunker  coals  en  route,  and  given  a  satisfactory 
solution  of  these  two  very  important  points  the 
question  of  distance  alone  would  govern,  and  we 
should  probably  operate  our  Far  Eastern  trade 
in  two  services,  directing  the  boats  for  the 
Straits  Settlements,  Manila  and  southern  China 
via  the  Suez  Canal  as  heretofore,  and  the  Japan 
and  Shanghai  boats  by  way  ot  the  Panama 
Canal. 

This  prophecy  would  indicate  that  the  com- 
merce between  New  Y'ork  and  the  Orient 
will  so  divide  between  the  Suez  and  Panama 
routes  as  to  locate  the  boundary  of  the  Suez 
and  Panama  tralfic  zones  between  Hongkong 
and  Shanghai,  and  thus  to  associate  the  Phil- 
ippmc  trade  more  closely  with  the  Suez  than 
with  the  Panama  route ;  but  from  what  has 
already  been  said  it  is  evident  that  no  such 
sharp  line  of  division  can  be  drawn  between 
the  sections  of  the  Orient  that  will  be  com- 
mercially tributary  to  the  Suez  route  and  the 
sections  that  will  lie  within  the  Panama 
Canal's  sphere  of  influence.  There  will  doubt- 
less be  much  overlapping  in  the  Orient  of  east- 
bound  and  westbound  routes  taken  not  only 
by  chartered,  but  also  by  line  vessels. 

If  the  tolls  at  Panama  are  less  than  at  Suez 
the  .American  route  will  have  some  advantage 
m  competing  for  the  tralfic  of  the  Orient;  but 
lower  tolls  at  Panama  will  not  draw  away 
from  the  Suez  Canal  a  large  share  of  tlie  ship- 
ping that  would,  with  equal  tolls  at  each  canal, 
t,-ikc  the  Suez  route.  Traffic  opportunities  via 
the  opposing  routes  and  the  relative  costs  of 
coal  and  other  necessities  en  route  will  have 
more  influence  than  canal  tolls  in  determining 
the  division  of  traffic  between  the  two  canals 
On  the  1st  of  January  of  191-2  the  Suez  tolls 
on  loaded  vessels  became  6.7.5  francs  ($1..30) 
per  net  ton,  Suez  measurement,  and  on  vessels 
in  ballasts  4.25  francs  ($0.8i )  per  net  ton  As 
ships  are  measured  by  Great  Britain,  these 
tolls  would  be,  roughly,  equal  to  $1  r,H  and  97 
cents  per  net  ton.  The  Suez  charges  have 
been  reduced  from  time  to  time  during  recent 
years,  and.  in  view  of  the  continued  hi"h 
profits  of  the  Suez  Co.,  it  is  probable  th;.t 
further  reductions  in  the  tolls  will  he  made 
in  the  future.  The  present  Suez  tolls,  which 
amount  to  about  70  cents  per  ton  upon  cargo 
which  consLsts  for  the  most  part  of  commo- 
dities of  high  value,  does  not  impose  a  heavy 
burden  upon  commerce,  and  the  charges  can 
be  and  doubtless  will  be  reduced  ultimately  to 
o  francs  per  net  tcn-about  $1.1.5  per  net'ton 
Uritish  measurement. 

^  It  should  be  borne  in  mind.  ,ii,n  th^-t  the 
Muez  Canal  has  a  firm  hold  upon  most  nf  the 
trnffic  that  uses  it— the  traffic  between  Furopc 


and  India,  the  East  Indies,  and  the  Far  East. 
The  commerce  through  the  Suez  Canal  to  and 
from  the  Atlantic  ports  of  the  United  States 
is  of  small  volume  compared  with  the  Euro- 
pean commerce  that  uses  the  Suez  route. 
Such  being  the  case,  the  United  States  cannot 
hope,  by  means  of  low  tolls  at  Panama,  to 
divert  a  large  tonnage  from  the  Suez  to  the 
American  route.  It  will,  however,  be  desira- 
ble for  the  United  States  to  make  the  tolls 
lower  at  Panama  than  they  are  at  Suez  and 
to  provide  vessels  at  Panama  with  coal  and 
other  necessaries  at  economical  prices  in  or- 
der thereby  to  insure  bringing  to  the  Panama 
Canal  the  major  share  of  the  commerce  be- 
tween the  .Atlantic  seaboard  of  the  United 
States  and  the  Pacific  ports  of  .Asia  from  Sin- 
gapore to  Y'okohama ;  but  the  increase  in  reve- 
nue that  can  be  secured  at  Panama  by  charg- 
ing low  tolls  to  draw  competitive  traffic  away 
from  the  Suez  Canal  will  be  much  less  than 
the  loss  in  receipts  resulting  from  the  reduc- 
tion of  Panama  tolls  upon  the  large  volume 
of  shipping — that  moving  between  the  Atlan- 
tic and  west  coast  of  the  Americas — by  which 
the  Panama  Canal  is  certain  to  be  used.  In- 
deed, the  Suez  Canal  and  the  Panama  Canal 
each  has  such  a  well-defined  traffic  zone,  that 
neither  can  hope  to  secure  larger  revenues 
by  fixing  its  tolls  with  a  view  to  obtaining 
competitive  traffic;  but  while  the  Suez  Canal 
can  secure  none  of  the  traffic  of  the  west  coast 
of  the  Americas,  it  is  possible  for  the  Panama 
Canal  to  obtain  some  of  the  commerce  be- 
tween North  .Atlantic  countries  and  those  of 
the  Pacific  side  of  Asia.  Thus,  in  so  far  as 
it  can  be  done  without  unduly  reducing  the 
revenues  derivable  from  the  traffic  over  which 
the  Panama  Canal  has  a  monopoly,  the  Pana- 
ma tolls  on  the  traffic  to  and  from  the  regions 
where  Suez  competition  must  be  met  should 
be  kept  well  under  the  Suez  charges. 

VL      REL.^TION    OF    CANAL   TOLLS    TO   THE   TRAFFIC 

VIA    THE    PANAMA    CANAL   BETWEEN    EUROPE 

ANT)  THE  COUNTRIES  EAST  OF  SINGAPORE. 

The  distance  from  Europe  to  the  east  coast 
of  Asia  is  shorter  via  Suez  than  by  way  of 
Panama.  The  city  of  Yokohama  is  094  miles— 
the  equivalent  of  two  and  one-half  days'  sail- 
ing for  a  vessel  of  moderate  speed— nearer 
Liverpool  by  the  Suez  than  bv  the  Panama 
route.  The  advantage  which  the  Suez  Canal 
has,  in  distance  and  sailing  time,  over  the 
Panama  Canal  for  the  commerce  between 
northwestern  Europe  and  Pacific  Asia  is  il- 
lustrated by  Table  VI,  which  gives  the  saving 
effected  by  the  Suez  Canal  from  Liverpool 
to  the  chief  commercial  centers  of  the  Orient. 

What  has  been  said  in  the  preceding  pages 
regarding  the  factors  other  than  distance  that 
will  affect  the  choice  of  routes  taken  by  line 
and  charter  vessels  between  the  eastern  sea- 
board of  the  United  States  and  eastern  Asia 
is  applicable  to  a  discussion  of  the  possible 
use  of  the  Panama  Canal  by  a  portion  of  the 
commerce  between  Europe  and  the  Orient 
Ihere  were  reasons  given  for  thinking  that 
some  vessels  outbound  from  Europe  will  be 
disp;ached  by  wav  of  the  United  States  and 
the  Panama  Canal,  and  for  Iselievine  that  at 
east  a  small  percentage  of  the  vessels  home- 
boi-nd  to  Europe  trom  Japan  and  other  coun- 
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1  Suez  route  via  Colombo  and  Singapore. 
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I  Suez  route  via  Colombo,  Singapore  and   H'k'ng. 
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Y'okohama   694       2.7       2.4       1.9       1.5       1.3 -^  Suez    route   via   Colombo,    Singapore,    Hongkong 

[      and   Shanghai. 


tries  of  the  Orient  will  cros.s  the  Pacific  to 
North  or  South  America  and  proceed  thence 
via  the  Isthmian  Canal  to  Europe.  At  the 
present  time  an  appreciable  tonnage  of  ship- 
ping makes  the  voyage  from  the  Far  Ealst  by 
way  of  America,  and  with  the  opening  of  the 
Panama  Canal  the  volume  of  traffic  to  and  fro 
between  the  English  Channel  and  the  Orient 
inoving  via  America  may  be  expected  to  in- 
crease. 

The  chief  factor  in  producing  this  result 
will  be  the  attractive  force  of  the  large  vol- 
ume of  commerce  (a)  from  the  eastern  sea- 
board   of    the    United    States   to    the    Orient; 

(b)  from  the  Orient  to  both  the  Pacific  and 
Atlantic  seaboards  of  the  United  States;  and 

(c)  from  both  the  western  and  eastern  sea- 
boards of  the  United  States  to  Europe.  Just 
as  vessels  followin.g  the  Suez  route  between 
Europe  and  the  ultimate  ports  of  the  Orient 
may  exchange  cargo  en  route  at  .\siatic  ports, 


so  may  ships  taking  the  Panama  route 
between  Europe  and  Asia  engage  en  route 
in  the  foreign  trade  of  the  United  States  with 
Asia  and  with  Europe ;  and,  while  both  the 
shorter  distances  via  the  Suez  route  and  Eu- 
rope's intimate  commercial  relations  with  Asia 
will  cause  most  of  the  European-Asiatic  trade 
to  follow  the  Suez  route,  a  minor  share  of 
the  commerce  will  move  by  way  of  Panama. 
Lower  tolls  at  Panama  than  at  Suez  will 
have  less  influence  than  the  trade  forces  just 
referred  to  in  causing  the  Panama  Canal  to 
be  used  by  shipping  moving,  eastbound  and 
westbound,  between  Europe  and  the  Far  East ; 
but  the  relative  amounts  payable  in  transit 
dues  at  Suez  and  Panama  will  have  some 
weight  in  the  selection  of  routes.  Since  the 
coaling  facilities  and  prices  alon.g  the  Panama 
route  will  be  more  favorable  than  along  the 
Suez  route,  the  tendency  to  take  the  American 
route,  whenever  the  traffic  prospects  at  inter- 


mediate ports  are  good,  will  be  further 
strengthened. 

It  is  possible  that  such  vessels  as  are  now 
obliged  to  cross  the  .\tlantic  from  Europe  to 
the  United  States  with  light  cargoes  or  in  bal- 
last, and  which  are  consequently  eager  to  ob- 
tain freight  at  low  rates,  may  bring  goods,  des- 
tined for  the  Orient,  to  New  York  for  trans- 
shipment to  lines  running  from  New  York  to 
Japan,  China,  and  the  Philippines.  At  the 
present  time  a  part  of  the  commerce  between 
the  eastern  United  States  and  the  Orient  is 
sent  to  Europe  and  there  transshipped,  but 
the  opening  of  the  Panama  Canal  may  reverse 
this  current  of  trade.  A  manager  of  a  firm 
doing  a  large  business  as  agent  and  carrier  in 
the  commerce  between  the  eastern  United 
States  and  the  Orient  says : 

We  are  of  the  opinion  that  Instead  of  the 
trans-Atlantic  lines  soliciting  American  freight 
for  transhipment  via  Europe  they  may  be  so- 
liciting European  freight  for  transshipment  at 
New  Y'ork  tor  such  of  those  New  York  services 
(to  the  Orient)  as  find  it  advantageous  to  use 
the  Panama  Canal.  This  may  add  somewhat 
to  the  traffic  (between  the  United  States  and 
the  Orient  and  Australasia),  but  it  is  hard  to 
tell  what  such  a  movement  might  eventually 
amount   to. 

The  possibility  that  the  Panama  Canal  may 
be  used  by  at  least  a  minor  share  of  the  ship- 
ping moving  between  Europe  and  the  Pacific 
ports  of  Asia,  and  the  apparent  prospect  that 
New  York  may  become  a  transfer  point  for 
a  portion  of  the  trade  of  Europe  with  the  Far 
East,  make  it  desirable  that  the  tolls  should 
be  lower  at  Panama  than  at  Suez.  It  is  un- 
certain what  share  of  the  traffic  between  Eu- 
rope and  the  Orient  can  be  secured  by  the 
Panama  Canal  in  competition  w-ith  the  Suez 
route.  In  any  event  the  Panama  Canal  will 
obtain  only  a  small  percentage  of  the  total, 
but  it  will  be  well  to  assist  the  Panama  route 
by  lower  tolls,  in  so  far  as  that  policy  does 
not  interfere  with  the  establishment  of  tolls 
that   will  yield  adequate  total   canal  revenues. 


ROADS      AND      STREETS      SECTION 


Concrete  Pavement  With  Strip  of  Oil 

Maca(dam  for  Street  Railway 

Tracks. 

The  city  of  Boise,  Idaho,  has  84,409  sq.  yds. 
of  concrete  pavement,  and  is  now  taking  bids 
on  3,801  sq.  yds.  additional  of  this  type.  This 
last  mentioned  pavement  is  to  be  laid  on  Fair- 
view  Ave.,  a  street  (iO  ft.  wide  from  curb  to 
curb.  In  this  street  there  is  a  single-track 
street  railway.  The  pavement  between  the 
rails  and  for  2  ft.  outside  it  to  be  oil  macad- 
am. The  concrete  pavement  is  to  be  6  ins. 
thick,  one  course,  and  of  a  1 :3 :5  mix.  Ex- 
pansion joints  will  be  placed  at  intervals  of 
25  ft.  across  the  street  at  right  angl(;s  to  the 
center  line.  As  fast  as  the  concrete  is  placed 
it  is  to  be  tamped  with  an  iron  tamper,  6  ins. 
square  on  its  face,  as  shown  in  Fig.  1,  and 
weighing  not  less  than  20  lbs.,  until  the  water 
is  brought  to  the  surface  and  a  quaking 
"liverlike"  appearance  is  produced. 

The  oil  macadam  portion  of  the  pavement 
will  be  9  ft.  wide,  and  the  subgrade  for  it  will 
be  prepared  by  the  street  car  company.  The 
company  will  place  crushed  rock  6  ins.  deep 
under  the  ties  and  will  continue  same  to 
within  6  ins.  of  finished  grade.  The  ties  will 
be  C>  ins.  bv  8  ins.  bv  8  ft.,  and  the  rails  will 
be  tiO-lb.  T  pattern.  'The  oil  macadam  proper 
is  to  consist  of  a  layer  of  crushed  stone, 
not  larger  than  2Vz  ins.  and  not  smaller  than 
will  pass  a  1%-in.  screen,  placed  to  siich  a 
depth  that  after  being  thoroughly  sprinkled 
and  compacted  the  top  will  be  2  ins.  below 
the  surface  of  the  finished  pavcment._  As  the 
compacting  of  this  stone  foundation  pro- 
gresses rock  screenings  not  larger  than  will 
pass  through  a  1'4,-in.  screen  are  to  be  spread 
over  the  surface.  Upon  this  base  liquid  as- 
phaltum  is  to  be  aoolied  at  the  rate  of_  2% 
gals,   per   sq.   yd.     The   wearing  surface  is  to 


be  constructed  as  follows:  .\  layer  of  crushed 
rock  consisting  of  stone  which  will  pasjs 
through  a  P/i-in.  screen  and  be  retained  by  a 
%-in.  screen  will  be  evenly  spread  over  the 
rock  base  to  such  thickness  that  after  being 
thoroughly  sprinkled  and  compacted  it  will 
be   parallel   with   and   Vz   in.  below   the  grade 
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tf 
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Fig.   1. 


of  linishcd  pavement.  Liquid  asphaltum  will 
then  be  applied  at  the  rate  of  %  gal.  per  sq. 
yd.  of  street  surface,  after  which  a  coat  of 
crushed  rock  of  a  size  which  will  pass  thriiugh 
a  %-in.  screen  and  be  retained  on  a  %-in. 
screen  will  be  evcniv  spread  to  a  depth  of  % 
in.  in  thickness.  The  surface  will  tlioii  be 
thoroughly   watered  and  compacted,    f..ll.uv,d 


by  a  coating  of  liquid  asphaltum  applied  at  the 
rate  of  Vi  gal.  per  sq.  yd.  After  spreading  a 
light  coating  of  rock  screenings  %  in.  and 
under  in  size,  sufficient  to  absorb  all  surplus 
oil  and  produce  a  uniform  surface,  the  pave- 
ment will  be  watered  and  thoroughly  com- 
pacted. 

The  liquid  asphaltum  is  to  be  aonlied  at  a 
temperature  of  not  less  than  200°  F.  nor 
more  than  25(1°  !■'.  It  is  to  be  a  crude  as- 
phaltic  oil  with  no  admixture  of  any  artificial 
or  refinery  product,  and  shall  contain  not  less 
than  85  per  cent  of  aspJialtum  at  80°  penetra- 
tion when  tested  at  a  temperature  of  77°  F. 
by  the  Dow  penetrating  machine.  The  gravity 
of  the  oil  shall  be  Itl  to  11°  R..  at  a  tempera- 
ture of  f>0°  F..  and  the  oil  shall  not  contain 
more  than  2  per  cent  of  water  and  sediment. 

Some  Notes  on  Motor  Trucks  for  Haul- 
ing Crushed  Stone  and  Gravel. 

(CONTRlllUTEli.') 

There  are  three  essentials  to  profitable  mo- 
tor truck  hauling.  These  are  heavy  loads, 
loii.c  hauls,  and  few  stops  or  long  waits  in 
loading  and  unloading.  Of  course  any  of 
these  may  be  absent  and  still  the  motor  truck 
be  profitable  because  of  better  service  to  cus- 
tomers, "dependability"  or  any  or  all  of  a 
dozen  other  factors  that  may  come  in.  Rut 
with  the  three  essemials  a  motor  truck  prop- 
erly run  can  always  transport  loads  more 
cheaply  than  can   teams. 

The  rock  products'  man  usually  has  all  three 
of  these  conditions  in  favor  of  the  truck.  The 
load  is  always  heavy.  Loading  devices  and 
chutes  and  dump  sides  or  bodies  on  the  trucks 
and  trailers  make  long  stops  unnecesary  for 
loading  or  unloading.  The  hauls  are  seldom 
.;,.   ^Imr-f   :)-;  tii   m;ik('   motor  IniiMc  hauling  un- 
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SVr.tr.ot.'S.r"""  °'  '""•':"-  """Ur,  .„e  e«i«,„,  ,»d  „«.  be  ». 

The  motor  truck  by  making  it  possible  to  vated  or  filled  to  bring  it  to  the  profile  shown 

haul  big  loads  quickly  is  a  big  advantage  m  on  the  plans. 

hauling  material  to  contracts  in  nearby  towns  Where  the  first  condition  exists  on  sections 
or  in  the  country  around.  An  immense  ^f  r^Qf,  £j  ^^  less,  the  preparation  of  the  road- 
amount  of  material  can  be  transported  in  a  j^gj  ^..^^^  |,j.  accomplished  most  economically 
short  time  bv  one  motor  truck.  For  instance,  ^^.^^^  .^  ^p^j  grader  drawn  by  four  or  si.x 
the  Clark  Lumber  Co.  of  Grinnell,  la.,  use  Worses.  When  the  cross  section  is  flat,  earth 
an  Averv  3-lr.n  truck  fitted  with  special  per-  si„,uld  be  removed  from  the  sub-grade  to  give 
forated  'cast  steel  rim  wheels  for  country  j^  ^j.^^  ^^^^^^  shown  on  the  plans  and  the  ex- 
roads.  They  hauled  during  the  summer  ot  ^.^^.^  material  graded  onto  the  shoulders.  Ma- 
1911  over  4,000  tons  of  gravel  an  average  dis-  ^^.^.j^jj  should  then  be  brought  to  the  shoulders 
tance  of  over  4  miles  to  bridge  and  other  ^^^^  ^^^^  ditches  until  the  proper  cross  sec- 
countv  contracts.     Below  is  given  their  report  ^^^^  j^  completed. 

for  one  day's  hauling.    This  shows  the  condi-  sub-grade   with   a   road    ma- 

tion   under  which  the  hauling  was  done  and  J^^'^^^.;^^    usualW    bes?   to    stake     out     the 

the  cost  also:  shoulder    line,    using    temporary    stakes,    and 

Weather    -^ ' '  W^{..V\U^^  to  begin  with  a  light  cut  about  4  ft.   from  the 

RoaO °°°''  '''".Two  shoulder.     The  blade  of  the  grader  should  be 

rifs tanee"'.'. v. ■.'.'.■.'.■.■.'.'. '.'.".'. 13.3  miles  set  at  an  angle  of  about  20  degrees  with  the 

Miles   loaded Sr'c  mjifl  direction  of  travel  and  the  cutting  done  with 

Miles   empty '"'•''  """'''  the   front  point,  keeping  the  rear  end  of  the 

Total    mileage 53.2  blade    well    out    of    the     cut.      C^n     successive 

Tonnage  of  sravel.. 8-4  rounds,    the    cutting    can    be    carried    towards 

To?al  Ume"  "'".T   .":.■.::■.■.■'.•.■.■.::::::::     10  hours  the  shoulder  line  and  gradually  deepened,  but 

COST.  'lie  loosened  earth  is  moved  toward  the  cen- 

Gasollne    16  gals,  at  11  cts'. $1-17  ter.      It    will    then   be    found   advisable   to   set 

Motor  oil.  3  sals,  at  40  els 1.^0  the  front  end  of  the  blade  about  0  ms.  out- 
Hard  oil.  M:  gal.  at  20  cts 0.10  ^j^^  ^^^   ^^^^^  wheel,  the  driver  keeping  the 

Driver's  wages' .'•'.'. '.'.'.'.'.'. '.'.'.''ii!!ii^.^..-.'  2^90  wheel    in    the    cut    against   the    shoulder    after 

Helper's  wages   1-W  the    first    round.     .-VU   loose   material   is   to   be 

T  f  I  cost  •  $7  32  carried  to  the  center  of  the  sub-grade  during 

°^  '  the  operation,  the  operator  raising  or  lowering 

It  would  have  taken  at  least  four  or  prob-  the  cutting  point  of  the  blade  as  the  conditions 
ably  five  teams  and  wagons  and  their  drivers  demand,  as  the  grader  travels  along  the  sub- 
to  have  made  the  same  deliveries  in  the  same  grade.  After  the  cutting  has  been  carried 
time.  The  heat  would  have  interfered  se-  to  the  shoulder  line,  the  loose  material,  which 
riously  with  the  teams.  On  many  days  of  has  been  left  in  the  center  of  the  sub-grade, 
last  summer  it  would  have  been  impossible  m^st  be  graded  onto  the  shoulders  well  back 
to  make  such  a  trip  with  teams.  The  truck  from  the  shoulder  line  and  the  sub-grade  and 
made  the  regular  trips  whether  the  day  was  shoulders  smoothed  up  with  the  loose  earth. 
hot  or  cool.  The  cost  with  teams  and  driv-  ]„  this  operation,  the  blade  should  be  set  at 
ers  would  not  have  been  less  than  $3..50  per  a,^  angle  of  about  45  degrees  with  the  direc- 
team  or  $17.50  and  this  is  a  conservative  es-  tion  of  travel  and  the  ends  so  adjusted  that 
timate.  the  smoothed  earth  will  have  the  proper  shape. 

Properties   too   far   from   railroad  to  make  f his  slope  of  the  blade  should  be  maintained, 

their   working  profitable  where  team   hauling  the  entire  blade  being  lowered  on  successive 

has  to  be  depended  upon,  often  can  be  ban-  rounds  until  the  sub-grade  and  shoulders  arc 

died  successfully  through  the  use  of  the  mo-  true  to  grade.    Only  one  end  of  the  blade  mav 

tor  truck.     Contracts  that  could  not  be  ban-  ^.^  the  first  round' or  two,  but  what  shaping 

died   with   teams  because  of  distance  can   be  jj  done  will   form  a  surface  parallel   to  that 

filled   easily  by  the   use  of  the  truck.     With  of  the  finished  work  and  successive  trips  will 

the   present  heavy   use  of  concrete   for   farm  ^-arry  that  surface  down  parallel  to  itself  until 

buildings,  silos,  water  tanks,  floors,  etc.,  there  the  proper  position  is  reached 
is   a  constant  demand   for  sand,   cement   and  ,,,,         .u     c    ,.         j-»-  ■  ^  ^     ,  i 

crushed   rock    in    the   country    that   might   be  ,  ^here  the  first  condition  exists  on  stretches 

filled   at   considerably   greater   profit   than    at  ^-^^  ^^,   "'  ."  °''^'   "'^  ^'^"^^l  ""  be   drawn 

present  bv  the  contractor  or  the  owner  of  a  P^h  ably    with    an    engine,    if   it   can    be   se- 

plant  who  could  make  the  deliveries  at  a  rea-  ''^■'^'^  /°'  ^}''  Pf  ^l^  "'  '';''•  ''■'*  ^"   5i'P" 

sonable  cost.     A   motor  truck  could   be   kept  P''«    f"""^hed    by    the    engine    owner.     The 

busv   profitably   in   most  communities   at   jusl  f^"  ^^         u       \l     °'  /orking   should   be 

such  work  followed  as  when  the  grader  is  horse  drawn. 

Contracts  in   towns   12  or   1.5  miles  distant  Where  the  second  condition  exists,  the  lo- 

■can  be  filled  more  profitably  by  the  use  of  the  ^al     conditions     may    affect     somewhat     the 

truck   than   by   shipment   by   rail.     A   higher  method  to  be   followed.     In  general,  material 

price  can  be  obtained   for  actual  delivery  on  '^='"   "ot   be   moved   economically    in   a   slip   a 

the  ground,  where  the  product  is  used,  than  greater   distance  than   100   ft.     For   distances 

on    side    track    delivery,    where    the    material  "^    I""   '?  ^^OO   ft.,  the  wheel  scraper  is   eco- 

must  again  be  handled  by  teams  and  wagons.  nomical   if   enough   of  them   are   available   to 

With  the  motor  truck  such  deliveries  can  be  '^^cp  all  hands  in  the  gang  busy.  There  should 

made  at  no  greater  cost  than  for  making  side  ^'^  ""^  wheeler   for  each  100  ft.  of  haul.     If 

track  deliveries  by  rail.  fewer    wheelers    are    available,    dump   bottom 

wagon  hauling  is  more  economical  and  in  any 

T      »        »•  .      t:-       ■  r   ^1.      Til-  '■"■'■'^'''   w^Ron    hauling   is    more    economical    for 

Instructions   to   Engineers   of  the   Illl-  distances  greater  than  600  or  700  ft 

nois  Highway  Commission  for  the  in  hauling  earth  in  dump  bottom  wagons. 

Construction    of   Plain   and  extra  wagons  should  be  jirovided  so  that  emp- 

Bituminous  Macadam.  ''"^s  can  be  left  standing  for  loading  and  the 

xt,„   („n«..  :„     ■    ..       .■  1  •  teams  changed  to  the  loaded  wao'ons 

The   following  instructions  and  suggestions  ~,  ■         i,        ,  ""•-'""s. 

for  macadam  construction  have  been  abstract-  the   excavation   should   be   shaped    roughlv 

ed   from  a  manual  issued   this  spring  by  the  *°  conform  to  the  shape  of  the  finished  cros's 

Illinois    Highway   Commission    for   the   guid-  seF'"'"   an''   this   general   cross  section   main- 

ance  of  its  engineers :  tamed   until   the  proper   elevation    is   reached. 

r,  r  K  •  ■  .u  ,  ,  '?  conform  roughly  to  the  finished  cross  sce- 
ne tore  beginning  the  earth  work,  you  tion  and  the  material  be  added  in  layers  of 
should  go  over  the  road  carefully,  comparing  one  foot  until  the  proper  elevation  is  reached 
the  existing  road  with  the  plans,  and  study-  allowing  about  20  per  cent  of  the  thickness 
mg  all  the  conditions  until  you  have  the  work  for  settlement.  Each  layer  should  be  lo  led 
clearly  in  mind.  thoroughly.  ' 

The   various   sections   of   the   road   will  be  When    the    sub-grade    and    shoulders    have 

fmtnd  to  fall  in  one  of  the  following  classes:  been  brought  as  nearly  to  shape  as  is  possible 


with  the  use  of  the  road  machine,  they  must 
be  trimmed  by  hand  to  the  exact  shape.  It 
will  be  found  convenient  to  furnish  the  la- 
borers with  a  template,  the  lower  edge  of 
which  is  cut  to  the  crown  shown  on  the  cross 
section  for  the  road  and  the  upper  edge  of 
the  template  made  a  straight  edge.  The  edge 
of  the  sub-grade  should  be  lined  out  with  iron 
pegs  upon  w-hich  a  line  is  stretched  at  the 
height  of  the  finished  macadam.  The  sub- 
grade  must  be  shaped  with  pick  and  shovel, 
being  checked  by  means  of  the  template  and 
hand  shovel.  If  the  shoulders  are  made  of 
loose  material,  they  should  be  rolled  before 
the  stone  is  placed.  If  shoulders  and  sub- 
grade  are  not  true  to  shape,  it  is  practically 
impossible  to  hold  the  macadam  to  shape. 

\V.\TER-BOUND    M.\CAI).\M. 

Placing  Slonc— On  all  roads  except  very 
narrow  ones,  the  placing  of  stone  should  be- 
gin on  the  end  nearest  the  stone  pile  and  be 
carried  from  it  so  that  the  stone  road  will 
be  available   for  hauling  the  stone. 

.\  12-ft.  water-bound  macadam,  8  ins.  thick, 
requires  18  cu.  yds.  per  100  ft.  in  each  course 
of  stone.  To  get  this  quantity  the  wagons 
should  be  measured  and  the  capacity  chalked 
on  the  sides,  if  they  vary.  If  all  are  of  prac- 
tically the  same  capacity,  it  is  unnecessary  to 
mark  them.  In  measuring,  make  liberal  al- 
lowance for  heaping  above  the  boards.  Hav- 
ing determined  the  capacity  of  the  wagons, 
figure  the  distance  each  load  should  cover  and 
give  the  dumper  a  stick,  cut  for  the  distance 
the  wagons  should  be  spaced  when  dumped. 
The  loads  should  be  dumped  in  the  middle 
of  the  sub-grade.  If  the  loads  vary,  the  meas- 
uring stick  should  have  notches  properly 
marked  for  each  size  of  wagon.  The  usual 
tendency  is  to  use  too  much  stone  and  you 
should  check  the  amount  used  after  each 
spreading,  to  be  sure  that  .the  stone  does  not 
exceed  the  thickness  shown  on  the  plans.  As 
an  additional  check,  use  the  car  weights  of 
the  stone,  and  determine  whether  at  2,500 
lbs.  per  cu.  yd.  it  will  cover  the  proper  amount 
of  roadway.  The  quantity  of  stone  required 
for  a  road  of  any  other  width  or  thickness 
should  be  checked  in  the  same  manner. 

Spreadinci  Stone. — When  a  sufficient  amount 
of  stone  has  been  dumped,  it  should  be  spread 
with  a  road  machine.  The  following  method 
is  most  satisfactory; 

Set  the  blade  square  across  the  road  and 
use  two  teams,  hitched  tandem,  on  the  grader. 
For  the  first  three  or  four  trips,  drive  in  the 
middle  with  the  blade  held  level  and  drag 
the  stone  lengthwise  of  the  road,  allowing  it 
to  spread  what  it  will,  scraping  only  the  tops 
of  the  loads  at  first.  Then  set  the  blade  to 
throw  material  towards  the  shoulder  and 
make  the  rounds  on  the  sides,  holding  the 
blade  to  conform  to  the  crown  of  the  road. 
If  depressions  appear  as  the  spreading  pro- 
gresses, do  not  add  additional  stone,  but  keep 
dragging  with  the  grader  until  the  surface 
is  uniform.  Give  the  stone  a  final  touching 
up  with  hand  rakes. 

Harrowing. — Both  courses  of  stone  are  to 
be  harrowed  after  they  are  spread,  but  in 
no  case  should  the  harrow  be  expected  to 
spread  the  stone  or  remove  depressions.  The 
use  of  the  harrow  is  to  bring  the  larger  stone 
to  the  surface  and  to  shake  down  any  small 
material  that  may  be  mixed  with  it.  The 
harrowing  is  also  important  on  the  top  course 
of  poured  bituminous  macadam,  to  shake  the 
dust  from  the  individual  stones,  giving  a 
clean  surface  for  the  bitumen.  Usually  three 
or  four  trips  oyer  a  given  area  are  required. 
but  where  the  2%-in.  stone  comes  very  dirty. 
on  account  of  cinders  in  the  bottom  "of  the 
car  or  under  the  storage  pile,  a  greater  amount 
of  harrowing  may  be  required.  Dirty  stone 
should  never  be  used  for  the  top  course. 

Rolling  Stone. — The  roller  must  be  run  at 
not  to  exceed  100  ft.  per  minute.  The  roll- 
ing should  begin  at  the  edge  of  the  macadam 
on  lower  course  work,  and  the  roller  should 
work  towards  the  crown  line  about  half  a 
wheel  width  at  a  trip.  When  one  side  has 
been  gone  over,  the  other  side  should  be 
rolled  and  the  rolling  continued  alter- 
nately    on     each     side     of     the     macadam 
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until  the  stone  is  thoroughly  compacted. 
On  the  upper  course  the  rolling  should  begin 
on  the  shoulder  and  should  be  done  in  the 
same  general  way  as  for  the  lower  course 
except  that  it  should  begin  5  ft.  out  on  each 
shoulder.  You  must  study  carefully  the  con- 
dition of  the  surface  until  you  know  when 
it  is  properly  compacted.  The  condition  to 
be  attained  is  to  have  the  stone  keyed  to- 
gether so  that  it  will  not  be  greatly  dis- 
turbed by  a  load  going  over  the  surface.  If 
Chester  stone  is  used,  it  is  possible  to  roll 
too  much,  causing  the  stone  to  spall.  The 
Joliet  stone,  if  rolled  too  long,  will  w-ear 
smooth  from  abrasion  under  the  roller  and 
become  loose.  With  either  stone,  therefore, 
the  rolling  must  be  watched  carefully. 

Spreading  Screenings.— Aher  the  second 
course  of  stone  has  been  properly  rolled,  the 
screenings  shall  be  spread  from  piles  dumped 
alongside  the  road.  It  will  require  from  4 
to  5  cu.  yds.  of  screenings  per  lOt)  ft.  of  12 
ft.  road.  The  screenings  should  be  dumped 
half  loads  in  a  place  and  if  hauled  before  the 
top  course  of  stone  is  rolled,  must  be  dumped 
far  enough  from  the  stone  to  permit  rolling 
the  shoulder  ne.xt  to  the  stone.  The  screen- 
ings should  be  spread  with  square-end  shovels, 
being  whipped  into  the  voids  from  the  shovels. 
The  screenings  should  not  be  thrown  on  the 
road  surface  in  bunches,  .-\fter  the  screenings 
have  been  spread,  the  surface  should  be  gone 
over  with  a  stiff  brush  to  distribute  the  screen- 
ings uniformly.  After  the  screenings  have 
been  spread,  they  should  be  watered  lightly 
and  allowed  to  stand.  A  good  plan  is  to 
arrange  the  work  so  that  the  screenings  are 
spread  and  watered  just  before  the  close  of 
a  day's  work.  In  the  morning  a  second  light 
sprinkling  may  be  applied  and  the  surface 
rolled.  If  the  screenings  are  of  such  a  na- 
ture that  wdien  wet  they  stick  to  the  roller, 
they  should  be  wet  by  driving  the  sprinkler 
on  the  shoulder  and  spraying  the  water  on 
the  surface  from  one  spray  nozzle.  Then 
allow  the  surface  to  dry  until  the  roller  does 
not  stick,  and  roll  thoroughly.  Repeat  the 
process  of  wetting  and  rolling  a  few  days 
after  the  first  finishing  and  keep  traffic  off 
until  the  screenings  set.  In  hot,  dry  weather, 
two  days  are  sufficient ;  in  cool  weather,  four 
or  five  days  are  required. 

The  final  rolling  should  be  done  driving 
the  sprinkling  wagon  immediately  ahead  of 
the  roller.  The  surface  at  this  time  should 
be  so  compact  that  the  water  flushes  to  the 
top  under  the  action  of  the  roller.  Care  must 
at  all  times  be  used  not  to  apply  so  much 
water  as  to  soften  the  sub-grade.  If  this 
happens,  keep  the  roller  off  that  portion  of 
the  road  until  the  foundation  has  had  time  to 
dry. 

After  the  road  has  been  opened  for  traffic, 
watch  carefully  for  any  signs  of  raveling 
and  patch  them  as  soon  as  they  appear.  To 
do  so,  loosen  the  surface  stones  where  the 
break  appears,  add  a  few  additional  stones, 
roll,  cover  with  screenings,  and  sprinkle. 
When  the  road  is  opened  to  traffic,  it  should 
have  from  %  in.  to  Vz  in.  of  screenings  on 
the  surface. 

It  is  necessary  to  use  some  bonding  material 
with  the  Joliet  screenings.  If  a  bonding  gravel 
is  used,  no  screenings  should  be  left  on  the 
surface  of  the  stone,  but  after  the  screen- 
ings have  been  rolled  and  sprinkled  as  de- 
scribed above,  the  bonding  gravel  should  be 
spread  on  the  surface  Vz  in.  thick  at  the 
crown  line  and  the  layer  feathered  out  to 
nothing  at  the  edge  of  the  stone.  The  gravel 
should  then  be  thoroughly  watered  and  rolled. 

If  sandy  loam  is  used  for  a  binder,  it  should 
be  spread  on  the  surface  after  the  screenings 
are  spread,  but  before  they  are  sprinkled. 
Use  about  half  as  much  of  the  loain  of 
screenings,  brush  the  surface  and  sprinkle 
heavily.  Roll  as  soon  as  possible  without 
picking  up  the  surface.  It  will  usually  be 
necessary  to  wait  five  or  six  hours  before 
rolling. 

Lateral  Drains.— Lattrah  or  blind  cross 
drains  must  be  cut  every  50  ft.  on  each  side 
of  the  macadam.  The  laterals  should  be  cut 
at  right  angles  to  the  center  line  of  the  road 
except    en   hillsides,   w-here   they   should   turn 


slightly  down  hill.  The  laterals  should  be 
filled  to  a  depth  of  5  ins.  with  broken  stone 
and  then  covered  with  earth  to  the  level  of 
the  shoulder.  Care  should  be  taken  to  give 
a  free  opening  at  the  lower  end  of  the  lat- 
eral. In  soft  places  shown  in  the  sub-grade, 
dig  a  lateral  entirely  across  the  road  ti  ins. 
deep  at  the  center  of  the  road  and  sloping 
towards  the  gutters.  Fill  this  lateral  with 
stone  to  a  depth  of  a  foot  in  the  sub-grade 
and  to  a  depth  of  5  ins.  from  the  sub-grade 
to  the  gutter.  This  will  draw  the  water  from 
the  sub-grade  and  eventually  correct  the  soft 
condition.  If  any  part  of  the  road  is  very 
soft,  indicating  the  presence  of  underground 
water,  a  4-in.  tile  should  be  laid  diagonally 
across  the  road  with  plenty  of  fall,  so  as  to 
take  away  the  underground  water. 

BITUMINOUS     MAC.\D.\M. 

The  preparation  of  the  roadbed  and  placing 
the  lower  course  of  stone  are  performed  ex- 
actly as  for  waterbound  macadam,  except 
that  the  lower  course  of  the  bituminous  mac- 
adam is  bonded  with  screenings  and  water 
as  described  for  the  finished  surface  of  wa- 
terbound macadam. 

Placing  Upper  Course. — The  next  step, 
therefore,  after  the  base  course  has  been  pre- 
pared, as  has  already  been  described,  is  to 
spread  the  stone  for  the  wearing  layer.  The 
stone  for  this  layer,  if  limestone,  should  be 
composed  of  pieces  2%  ins.  in  size  and  graded 
from  this  downward.  If  a  3-in.  layer  is  to 
be  made  when  consolidated,  wdiich  is  as  thick 
as  this  layer  need  be,  the  stone  should  be 
spread  to  a  thickness  of  3%  ins.  and  thor- 
oughly raked  or  harrowed  so  as  to  bring  the 
larger  pieces  to  the  surface  in  order  that  the 
surface  may  be  composed  in  the  first  instance 
of  as  nearly  uniform  sized  material  and  to 
give  as  great  compactness  as  possible  after 
it  is  rolled. 

-^s  soon  as  spread  uniformly  and  harrowed, 
the  surface  is  to  be  rolled  until  it  is  thoroughly 
tightened.  It  may  be  found  that  there  will  be 
places  w-here  the  stones  do  not  lock  together 
firmly :  on  such  places  a  small  amount  of  stone 
should  be  spread  just  sufficient  to  fill  the  in- 
terstices and  then  rolled.  The  effect  of  the 
rolling  is  to  force  the  pieces  of  stone  into 
the  interstices,  thus  keying  the  whole  sur- 
face until  tight.  It  is  important  that  great 
care  be  taken  in  rolling  this  upper  layer  that 
it  be  thoroughly  tightened.  When  this  has 
been  accomplished,  there  will  still  remain  in- 
terstices of  appreciable  size  which  should  be 
filled  with  stone  chips.  These  chips  should  be 
preferably  of  some  harder  material  than  lime- 
stone, and  it  is  often  possible  to  secure 
screened  gravel  that  will  prove  excellent  for 
this  purpose.  The  size  of  the  chips  should 
vary  from  1  in.  to  %  in.,  and  they  should 
be  spread  over  the  surface  of  the  upper  course 
just  sufficient  to  fill  the  interstices. 

A  good  method  to  insure  this  being  done 
is  first  to  shovel  the  chips  on  by  hand,  throw- 
ing each  shovelful  so  as  to  cover  as  much 
area  as  possible ;  then  follow  with  hand 
brooms,  sweeping  ahead  the  surplus  pieces 
and  allowing  all  the  interstices  to  become 
thoroughly  filled.  When  this  is  done,  the 
road  is  ready  for  the  bituminous  binder,  as  no 
rolling  should  be  attempted  after  the  chips 
have  been  si)read  and  before  the  binder  is 
applied.  If  the  chips  are  rolled  before  the 
binder  is  applied,  the  effect  would  he  merely 
to  allow  them  to  set  in  between  the  stones 
which  have  already  been  keyed  and  tend  to 
loosen  the  surface  rather  than  tighten  it,  so 
it  is  important  that  after  the  surface  has  been 
thorouchly  keyed  and  the  chips  spread,  that 
no  rolling  be  done  until  after  the  bituminous 
binder  has  been  applied. 

Sain/'linq  Bituminous  Binders. — As  soon  as 
the  binder  has  been  received,  take  a  sample, 
amounting  to  about  one  quart,  in  the  fol- 
lowing manner : 

From  a  number  of  drums,  chosen  at  ran- 
doiTi,  remove  a  small  amount  of  the  binder, 
being  sure  to  scrape  away  and  reject  the 
dirtv  surface  layer.  In  this  way  take  enough 
material  to  melt  down  to  %  cal.  Melt  in  a 
clean  pail  and  stir  thoroughly.  Then  send 
one  nuart  to  the  office,  marking  the  package 
plainly  with  the  car  nimiher,  date,  place,  and 


name  of  the  binder,  and  the  name  of  the 
road  on  which  it  is  to  be  used.  For  this 
purpose  use  the  special  gummed  labels  pro- 
vided, and  always  fill  out  completely.  Wait 
for  a  report  on  the  sample  before  unloading, 
unless  otherwise  advised. 

Healing  Bituminous  Binder. — Remove  the 
barrel  staves  or  tin  drum  and  cut  each  drum 
of  material  into  not  less  than  12  pieces.  Place 
these  in  the  kettle  or  heater  wagon  and  heat 
very  slowly  until  the  bottom  is  covered  with 
the  melted  binder,  after  which  the  heating 
may  be  carried  on  more  rapidly.  But  always 
remember  that  if  you  heat  too  fast  when 
the  kettle  is  first  filled,  you  will  burn  the 
bitumen  and  make  it  worthless,  and  in  any 
case  it  is  easy  to  burn  the  binder  and  spoil 
it.  The  bitumen  must  be  heated  to  the  tem- 
perature at  which  it  will  flow  freely  and  no 
temperature  can  be  named  that  will  apply 
to  all  grades.  Use  the  thermometer  constantly 
and   do  not  guess   at  temperatures. 

Spreading  Bituminous  Binders. — The  binder 
must  be  spread  uniformly,  that  no  more  binder 
be  used  than  is  necessary  to  cover  the  sur- 
faces of  the  stone  and  the  chips.  To  get 
these  results  it  is  necessary  that  the  binder 
be  put  on,  as  nearly  as  possible,  in  the  form 
of  a  spray,  and  owing  to  the  fact  that  it  is 
practically  impossible  to  get  a  thoroughly  uni- 
form surface  condition  before  the  binder  is 
applied,  it  may  be  necessary  to  apply  slightly 
more  binder  at  some  point  in  the  surface 
than  another. 

The  device  in  use  on  the  work  of  the  Illi- 
nois Highway  Commission  consists  of  a  tank 
wagon,  holding  about  oOO  gals.,  supplied  with 
a  fire  chamber.  The  tank,  which  is  cylindrical, 
is  sufficiently  strong  to  withstand  a  pressure 
of  GO  to  80  lbs.  if  found  needful.  The  tank 
wagon  is  fastened  behind  a  roller  or  tractor 
to  which  is  attached  a  Westinghouse  air  pump 
with  a  metal  hose  leading  from  the  air  pump 
to  the  distributing  tank  on  which  is  a  gage,  so 
that  the  pressure  may  be  controlled  by  the 
operator  of  the  tractor.  Leading  from  the 
tank  wagon  is  a  metal  hose  which  ends  in 
a  nozzle  made  of  a  2-in.  iron  pipe  with  a 
right  angle  bend,  in  the  end  of  wdiich  a  plug 
is  screwed,  having  an  opening  about  %  in. 
in  size :  on  the  inside  is  a  small  cone  so  that 
by  screwing  the  plug  more  or  less  tight,  the 
size  of  the  orifice  can  be  regulated. 

Leading  into  the  2-in.  pipe  forming  a  noz- 
zle, there  is  introduced  a  %-in.  steam  pipe 
which  is  connected  back  to  the  boiler  of  the 
tractor.  The  steam  pipe  extends  within  the 
nozzle  to  just  above  the  orifice.  When  in 
operation,  the  pressure  is  applied  to  the  wagon 
thus  forcing  out  the  bituminous  binder.  The 
steam  is  turned  into  the  nozzle,  as  the  binder 
issues,  which  tends  to  spray  and  break  the 
bitumen  into  very  fine  particles,  the  efltect 
being  a  sort  of  mist  which  can  be  very  nicely 
regulated  so  that  any  given  amount  of  ma- 
terial, from  a  mere  wash  to  any  quantity  de- 
sired, can  be  applied. 

The  complete  outfit  also  includes  an  extra 
heating  tank  of  the  same  capacity  as  the  dis- 
tributing wagon  which,  as  soon  as  empty,  may 
be  readily  filled  from  the  au.xiliary  tank.  To 
do  this,  the  air  pump  is  reversed,  creating  a 
partial  vacuum  in  the  distributin.g  wagon  and 
the  hinder  sucked  back  through  the  distribut- 
ing hose,  which  is  inserted  into  the  auxiliary 
wagon.  With  one  auxiliary  kettle  and  one 
distributing  wa.gon,  each  of  500  gals,  ca- 
pacity. 1,500  to  2,000  gals,  per  day  can  be 
applied.  .Additional  auxiliary  heating  ket- 
tles would  increase  the  output.  Working  con- 
tinuously, a  maximum  of  500  gals,  per  hour 
can  be  applied.  On  most  jobs,  however,  where 
but  one  roller  is  available,  1,500  to  2.000  gals, 
per  day  will  be  about  as  fast  progress  as  can 
be  handled  efficiently. 

The  binder  issuing  under  pressure  and  car- 
ried by  the  force  of  the  steam  will  fill  all  the 
interstices  and  cover  the  sides  of  the  rock 
and  the  chips  with  a  thin  layer.  Enough  of 
the  binder  should  be  applieil  so  as  to  leave 
none  of  the  surfaces  of  the  stone  that  are 
visible  uncovered.  Care  should  also  he  taken 
that  the  binder  strikes  the  surfaces  perpen- 
dicularly, otherwise,  if  anplied  in  a  slanting 
position,  or  if  the  nozzle  is  moved  too  rapidly 
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across  the  road,  it  will  be  found  that  one 
side  of  the  stones  will  be  covered  with  the 
binder,    while    the    other    side    will    have    but 

little.  ,•    ,    u     .1 

The  amount  of  binder  to  be  applied  shouUl 
be  as  little  as  is  necessary  to  secure  a  thorough 
coating  for  all  the  exposed  surfaces  of  the 
stone.  This  usually  requires  from  %  gal. 
to  1  gal.  per  sq.  vd.  When  this  treatment  has 
been  applied,  tlie  surface  should  again  be 
treated  with  the  stone  chips  so  as  to  make 
practicallv  one  layer  of  the  chips  evenly  dis- 
tributed over  the  entire  surface  of  the  road. 
These  chips  had  better  be  applied  as  soon 
as  possible  after  the  binder  has  been  spread, 
if  practical  following  immediately  liohiiid  the 
spreader.  This  may  be  spread  somewliat  in 
e.xcess  and  swept  ahead  with  a  broom.  It  is 
important  that  the  chips  be  clean  and  have 
as  little  dust  adhering  to  them  as  possible. 
One  advantage  noticed  with  the  steam  jet  in 
connection  with  the  operation  of  this  ap- 
paratus is  that  the  force  of  the  steam  seems 
to  blow  the  dust  from  the  surface  of  the 
stone  and  thereby  insures  a  cleaner  surface 
for  the  binder. 

.\fter  the  chips  have  been  spread  the  sec- 
ond time,  more  binder  is  applied,  which  should 
be  sufficient  thoroughly  to  cover  all  of  the 
chips.  This  usually  requires  %  to  %  gal.  per 
sq.  yd.  Coarse  sand,  if  available,  should  then 
be  spread  upon  the  road,  or  finely  screened 
gravel  may  be  used ;  if  neither  is  available, 
then  the  stone  chips.  There  is  no  objection 
to  the  stone  chips  if  the  stone  from  which 
the  chips  are  made  is  a  hard  variety  of  rock. 
but  it  is  better  to  use  some  other  kind  of 
chips  than  from  limestone,  .\fter  the  sur- 
face has  been  sanded  or  chipped  just  sufficient 
to  prevent  the  wheels  of  the  roller  from  stick- 
ing, the  road  should  be  rolled.  The  roller 
should  be  provided  with  pipes  with  small 
orifices  an  inch  or  two  apart,  so  as  to  keep 
the  wheels  of  the  roller  wet  while  rolling. 
If  this  is  done,  there  will  be  no  difficulty  what- 
ever with  the  binder  sticking  to  the  roller 
wheels.  The  rolling  should  continue  until 
the  surface  is  seen  to  be  well  set  and  com- 
pacted. It  will  then,  perhaps,  be  found  that 
there  are  some  spots  neeiling  further  treat- 
ment to  bring  them  to  a  uniform  appearance 
with  the  remainder  of  the  road,  in  which 
case,  if  there  be  any  dust  it  should  be  swept 
away,  a  few  chips,  binder  and  sand  applied, 
and  the  whole  rolled  down  to  give  a  uniform 
surface.  It  is  probable  that  quite  as  good 
or  better  results  can  be  obtained,  after  the 
road  has  been  sanded  and  rolled,  to  throw- 
it  open  and  let  the  traffic  develop  any  places 
in  the  road  that  need   further  attention. 


The  Engineer  and  City  Planning. 

An  interesting  discussion  of  some  of  the 
phases  of  city  planning  was  presented  by 
Nelson  P.  Lewis,  Chief  Engineer  of  the 
Board  of  Estimate  and  Apportionment  of 
New  York  City,  in  a  paper  read  before  the 
Engineers'  Club  of  Philadelphia.  Mr.  Lewis' 
paper  is  reported  in  the  July  Proceedings  of 
the  Engineers'  Club,  from  which  we  have  ab- 
stracted the   following: 

The  recent  interest  in  questions  relating  to 
city  planning  can  be  largely  credited  to  archi- 
tects, landscape  engineers,  civic  organizations, 
and  those  who,  from  motives  which  may  be 
altruistic  or  selfish,  wish  to  see  their  city 
made  more  li.ible  and  attractive.  To  these 
bodies  must  be  given  much  of  the  credit  due 
for  the  movements  which  have  resulted  in  the 
establishment  of  dignified  civic  centers,  the 
effective  grouping  of  public  buildings,  and  in 
many  cases  the  cutting  through  of  new  thor- 
oughfares. In  few  instances  have  engineers 
taken  a  conspicuous  part  in  the  planning  or 
executiim  of  such  improvement?  other  than 
the  mere  work  of  physical  construction. 

City  planning  in  the  sense  in  which  the  au- 
thor has  used  it  is  almost  wholly  constructive. 
Some  demolition  of  improvements  there  must 
be,  but  it  should  take  place  hefore  they  have 
assumed  great  value,  and  hefore  the  sections 
in  which  they  are  located  have  assumed  a 
fixed  character.  The  work  will  not  be  done 
in  the  limelieht,  and  the  men  who  do  it  will 
not  receive  the  credit  and  the  applause  which 


will  be  the  portion  of  those  who  might  later, 
at  great  public  inconvenience  and  expense, 
correct  mistakes  which  but  for  their  fore- 
sight the  original  planning  might  have  made. 
While  conferences  and  exhibitions  of  city 
planning  are  doubtless  of  great  benefit  in  en- 
abling one  to  see  what  is  going  on  in  other 
cities,  and  in  demonstrating  the  public  interest 
in  the  subject,  their  greatest  value  consists, 
perhaps,  in  giving  those  responsible  for  the 
development  of  a  city  plan  the  opportunity  ot 
seeing  the  mistakes  which  other  cities  are 
striving  to  correct. 

The  creation  of  a  city  plan  is  no  work  for 
an  expert  temporarily  retained  for  the  pur- 
pose; it  is  no  work  for  a  commission  spe- 
cially created  for  the  task,  and  upon  which 
there  is  an  attempt  to  establish  a  balance  be- 
tween engineers,  architects,  civic  workers, 
business  men,  etc.  It  is  work  which  must  be 
carried  out  patiently  every  day  in  the  year. 
The  services  of  ex'perts  should  be  secured, 
and  their  judgment  might  properly  be  con- 
trolling in  some  respects.  This  is  no  one- 
man  task,  but  it  is  essentially  the  work  of 
the  engineer,  or  rather  of  the  regular  en- 
gineering staff  of  the  city.  If  the  engineers 
are  not  alive  to  their  opportunity:  if  they 
are  not  ready  to  profit  by  the  experiences  of 
other  cities  in  all  parts  of  the  world;  if  they 
undertake  the  problem  as  one  of  more  or 
less  precise  surveying;  if  they  are  content 
to  prepare  a  plan  for  undeveloped  portions  of 
the  city  along  the  conventional  lines  followed 
in  the  older  portions,  notwithstanding  the 
palpable  defects  of  older  plans — then  they 
need  not  be  surprised  if  the  architects  and 
the  landscape  engineers  are  subsequently  called 
in  to  correct  their  mistakes,  or  if  the  idea 
becomes  prevalent  that  an  engineer  is  quali- 
fied only  to  build  a  city  after  it  has  been 
planned  by  some  one  else. 

Philadelphia  inherited  from  its  founder  a 
rectangular  plan  of  the  most  conventional 
type.  Its  early  expansion  was  doubtless  along 
the  prolongation  of  the  lines  laid  down  in 
that  original  plan.  The  great  value  of  diag- 
onal streets  appears  to  have  been  recognized, 
however,  and  these  were  not  only  provided 
to  establish  direct  connections  with  the  high- 
ways outside  the  city  limits,  but  they  were 
extended  toward  the  center,  missing  connec- 
tions were  supplied  here  and  there  until,  be- 
fore the  public  appears  to  have  been  aware 
of  the  fact,  certainly  before  the  professional 
city  planner  descended  upon  the  city,  the  en- 
gineers of  Philadelphia  had  not  only  gone  a 
long  way  toward  correcting  the  inherent  de- 
fects of  the  original  plan,  but  had  provided 
a  comprehensive  and  admirable  scheme  for 
future  ilevelopment.  It  is  probable  that  much 
studv  and  great  expenditures  will  still  be 
required  to  perfect  this  system  in  the  older 
parts  of  the  city,  but  there  is  much  satisfac- 
tion to  be  derived  from  the  knowledge  that 
the  mistakes  of  the  past  are  not  being  re- 
peated in  the  newer  portions  of  the  city,  as  is 
so  generally  the  case  throughout  this  country. 
Notwithstanding  these  facts  we  do  not  read 
or  hear  much  of  Philadelphia  in  city-plan- 
ning literature  and  discussions,  even  though 
in  this  city  has  been  held  the  greatest  city- 
planning  exhibition  ever  given  in  this  country. 
This  confirms  the  statement,  already  made, 
that  the  most  valuable  work  of  this  kind,  the 
work  that  involves  a  minimum  of  expense  in 
destruction  of  improvements  tn  attain  the  de- 
sired results,  will  attract  little  public  atten- 
tion or  appreciation.  The  engineer  who  de- 
signs and  _  builds  a  structure  that  is  well 
adapted  to  its  purpose  and  will  last  for  genera- 
tions will  receive  little  recognition,  but  if 
such  a  structure  fails,  or  if  its  capacity  proves 
inadeauate  to  increased  demands,  ho  who  de- 
signs one  more  imposing  and  flamlioyant  to 
take  its  place  will  be  acclaimed  a  eenius. 

The  author  has  no  desire  to  detract  from 
the  credit  which  has  been  given  to  men  like 
Carrcre,  Burnham,  Brunner.  Olmsted.  Nolen. 
and  a  number  of  others,  for  the  admirable 
work  done  or  nrooosed  by  them  to  redeem 
some    of   our    cities    from    the    commonolace. 

Their   plan';   are.   many   of   them,   insoiring 

sor"_e   of    thc-1    extravagant   beyond    hone   of 
realization.     Their  genius  can  and  should  be 


availed  of  in  the  constructive  work  of  making 
our  cities  beautiful,  but  the  destructive  fea- 
tures of  their  plans  could  be  largely  avoided 
if  the  engineers  generally,  as  they  appear  to 
have  done  in  Philadelphia,  would  bestow  more 
careful  study  upon  their  task  of  preparing 
the   original   plan. 

The  general  principles  which  should  govern 
the  creation  of  a  city  plan  may  be  summed 
up  under  three  headings : 

Provision   for   future   growth. 
Reasonable    regard    for   the   interest   of   the 
property  owaier  and  the   taxpayer,  as  well  as 
the  public. 

Economy,  or  an  attempt  to  secure  what  is 
needed   at  a  minimum  of  expense. 

In  making  provision  for  future  growth, 
some  imagination  is  required.  There  appears 
to  be  a  belief,  more  or  less  general,  that 
imagination  is  something  that  the  engineer 
should  studiously  avoid,  but  failure  to  exer- 
cise it  is  probably  responsible  for  many  of 
the  defects  in  original  city  plans  made  by  en- 
gineers. By  imagination  the  author  does  not 
mean  a  capacity  to  dream  and  to  produce 
results  which  he  may  think  artistic,  but  the 
ability  to  estimate  the  future  by  the  past,  to 
grasp  the  probable,  and  even  possible,  growth 
and  development  of  the  city  in  population  and 
commerce,  to  anticipate  the  various  needs  of 
a  great  number  of  people,  to  repress,  to  a 
certain  degree,  his  own  preconceived  notions 
of  the  precise  lines  along  which  a  plan  should 
be  evolved,  and  to  take  counsel  with  others 
and  not  to  limit  such  counsel  to  men  of  his 
own  profession.  No  human  being  can  fore- 
see the  precise  lines  along  which  a  city  will 
grow.  Electric  traction,  the  automobile,  and 
the  telephone  have  made  it  possible  to  extend 
the  radius  of  action  of  the  average  citizen  to 
a  degree  which  would  scarcely  have  been 
credited  a  generation  ago.  The  quiet  suburb 
of  the  last  decade  has  already  become  an  im- 
portant business  center  of  the  city  of  today. 
While  no  one  can  anticipate  such  changes,  it 
is  a  mistake  to  assume  that  the  character  of 
any  particular  district  is  permanently  fixed 
The  problem  is  to  devise  a  plan  so  flexible 
that,  with  a  minimum  of  expense  for  re- 
arrangement, it  can  adapt  itself  to  changed 
and  changing  conditions.  This  is  what  is 
meant  by  the  exercise  of  imagination  tem- 
pered by  common  sense. 

Regard  for  the  interests  of  the  property 
owner  as  well  as  the  public  implies  a  capacity 
to  reach  a  desired  result  along  the  line  of 
least  resistance,  and  to  discuss  frankly  and 
freely  with  the  owners  of  property  the  ra- 
tional and  most  economical  development  for 
each  section,  insisting,  however,  upon  the  su- 
periority of  the  public  to  the  private  interest. 
While  directness  and  continuity  are  essential 
in  main  traffic  thoroughfares,  it  must  be  re- 
membered that  by  far  the  largest  mileage  of 
city  streets  are  not  traffic  thoroughfares,  hut 
will  be  devoted  to  dwellings,  .-ind  that  their 
function  is  to  provide  light,  air  and  access, 
with  facilities  for  reaching  as  readily  as  pos- 
sible the  main  traffic  thoroughfares  upon 
which  will  be  located  the  shops  and  places  of 
amusements,  and  which  will  be  the  route  to 
be  followed  in  reaching  more  distant  places 
of  recreation,  such  as  the  public  parks.  To 
plan  a  series  of  residential  streets  with  the 
same  directness  and  continuity  which  should 
be  given  the  traffic  streets  is  not  only  unnec- 
essary, but  the  result  is  unnleasantly  monoto- 
nous and  uninteresting,  with  no  c<mipensating 
advantage.  There  is  no  reason  why  individual 
prefernce  and  ideas  should  not  be  exercised 
by  the  private  developer,  provided  that  his 
development  does  not  interfere  with  the  main 
arteries  of  traffic,  and  provided,  also,  that  it 
is  not  inconsistent  with  good  sanitary  condi- 
tions. Some  of  the  plans  evolved  for  private 
development  may  cause  a  distinct  shock  to 
the  engineer.  This  will  do  him  no  harm ;  in 
fact,  he  needs  it  occasionally  for  his  own 
good. 

Many  developments  made  by  individuals  or 
corporations  before  the  comnletion  of  the 
plan  for  the  district  in  which  thcv  are  lo- 
cated could  be  incorporated  in  the  final  plan, 
provided  there  were  a  disposition  on  the  part 
of    the    developers   to   confer    and   co-operate 
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with  the  city  authorities  before  making  their 
improvements.  Inasmuch  as  property  sold  as 
city  plots  depends  for  its  value  upon  a  street 
system  which  will  afford  access,  it  would  not 
appear  unreasonable  to  prohibit  by  statute  the 
sale  or  offering  for  sale  of  lots  in  unmapped 
sections,  unless  the  proposed  plan  of  streets 
should  first  have  been  submitted  to  the  mu- 
nicipal authorities  for  their  examination,  ap- 
proval, or  correction  in  order  that  the  pro- 
posed streets  might  be  made  to  conform  with 
the  general  plan  of  main  highways  proposed 
for  the  part  of  the  city  in  which  the  property 
is  located.  A  reasonable  time — say  six  months 
— should  be  allowed  for  the  acceptance, 
amendment,  or  rejection  of  the  plan  submit- 
ted, and  if  the  opportunity  to  do  so  were 
not  availed  of  within  that  time,  the  owner 
might  be  absolved  from  any  obligation  to  fur- 
ther delay  the  improvement  and  sale  of  his 
property.  Such  a  requirement  would  not 
appear  to  be  an  unreasonable  restriction  upon 
the  right  of  the  owner  to  use  his  property 
to  the  best  advantage,  but  would  be  a  recog- 
nition of  the  right  of  the  city  to  control  in 
some  degree  the  street  plan  upon  which  that 
property  depends  for  its  value,  while  the  as- 
surance to  purchasers  that  the  street  plan  is 
definitely  fixed  and  that  the  homes  they  build 
will  not  be  destroyed  by  a  rearrangement  of 
the  plan  would  add  materially  to  the  value 
of  the  property.  It  is  quite  probable  that  rep- 
utable real  estate  developers  would  not  op- 
pose legislation  of  this  character.  Philadel- 
phia does  not  appear  to  suffer  from  this  prac- 
tice as  much  as  do  other  American  cities, 
first,  for  the  reason  that  its  city  plan  seems 
to  have  been  developed  well  in  advance  of 
improveinents.  and.  secondly,  because  the  erec- 
tion of  buildings  within  the  lines  of  streets 
which  have  been  laid  down  by  competent  au- 
thority is  forbidden  except  at  the  risk  of  the 
builder,  who  can  recover  no  damages  for  the 
destruction  of  buildings  so  erected.  It  is 
said  that  this  statute,  although  specifically  re- 


ferring to  streets,  has  been  construed  as  ap- 
plying to  parks  also,  so  that  Fliiladelphia  ap- 
pears to  have  the  power  to  pre-empt  land 
which  may  be  needed  for  street  or  park  pur- 
poses, and  prevent  the  erection  thereon  of 
buildings  for  the  express  purpose  of  securing 
an  extravagant  award.  Such  a  power  may  be 
abused  by  the  city  as  well  as  by  an  individual, 
but  it  may  be  assumed  that  the  retention  of 
such  power  by  the  city  is  good  evidence  that 
it  has  been  used  wisely  and  fairly.  The  dis- 
position in  other  states  and  in  other  city  char- 
ters appears  to  have  unduly  emphasized  the 
rights  of  the  individual  as  against  the  rights 
of  the  community.  This  may  be  a  heritage 
of  our  English  common  law,  for  it  has  been 
said  that  in  England  the  law  is  disposed  to 
treat  the  state  as  an  instrument  of  the  citizen, 
while  in  Continental  Europe  the  interests  of 
the  state  are  paramount,  and  those  of  the  in- 
dividual are  incidental  and  entirely  subordi- 
nate to  the  greater  interest. 

Time  will  not  permit  a  discusion  of  the  im- 
portant principle  of  e.xcess  condemnation  and 
the  enormous  value  which  this  right  would 
confer  upon  the  city  in  developing,  and  espe- 
cially in  correcting,  its  plan.  The  beneficial 
working  of  excess  condemnation  in  Europe  is 
well  known.  In  this  country  state  legislatures 
have  been  loath  to  grant  such  a  power  to 
anj'  municipality,  for  the  probable  reason  that 
it  is  believed  that  it  would  be  used  either 
recklessly  or  corruptl"  or  that  it  would  en- 
courage speculation  in  real  estate  by  the  city. 
While  these  are  the  reasons  usually  given  for 
opposing  the  right  of  excess  condemnation, 
many  of  those  who  have  objected  to  it  have 
undoubtedly  been  prompted  by  a  desire  to 
have  perpetuated  a  system  which  those  who 
are  shrewd  enough  to  acquire  property  on  the 
line  of  some  great  improvement  have  found 
so  enormously  profitable  to  themselves.  This 
is  particularly  noticeable  in  cases  where  it  is 
necessary  to  extend  or  widen  existinK_  streets 
through  the  built-up  sections  of  the  city,  but 


it  would  be  particularly  advantageous  in  se- 
curing a  system  of  small  or  neighborhood 
parks  in  the  undeveloped  sections  of  the  city. 

If  acreage  property  could  be  secured  even 
before  the  development  of  the  street  system, 
and  of  sufficiently  large  area  to  permit  the  lay- 
ing out  of  a  symmetric  park  when  the  street 
system  is  finally  determined,  leaving  the  sur- 
plusage for  sale,  the  financing  of  a  system  of 
neighborhood  parks  in  the  undeveloped  sec- 
tions of  the  city  would  be  a  very  simple  mat- 
ter. In  disposing  of  the  surplus  property, 
sites  for  schools  and  other  public  buildings, 
commonly  bought  at  enormous  expense,  coulfl 
properly  be  reserved  for  future  use.  and  it 
is  not  unlikely  that  both  park  and  building 
sites  could  thus  be  made  to  pay  for  themselves. 
In  the  cutting  through  of  new  or  the  widen- 
ing of  existing  streets  in  built-up  sections  of 
the  city  the  simple  right  to  acquire  entire  par- 
cels, portions  of  which  are  needed  lor  the 
new  or  widened  street,  and  the  sale  of  sur- 
plusage after  the  street  shall  have  been  con- 
structed along  the  new  lines,  would,  on  ac- 
count of  the  enhanced  value,  enable  the  city 
to  recoup  a  large  portion  of  the  expense,  in- 
stead of  adding  the  entire  cost  to  the  per- 
manent debt  of  the  city,  and  at  the  same  time 
enriching  abutting  owners,  first,  through 
awards  made  for  damage  imposed,  and  then 
for  the  enormously  increased  value  of  the 
property  which  is  left. 

There  is  no  reason  why  subordinate  resi- 
dential streets  should  follow  long,  straight 
lines.  This  is  in  a  measure  true  of  main 
traffic  thoroughfares,  but  in  them  the  changes 
in  direction  should  not  be  permitted  materially 
to  increase  distance  or  impair  directness. 
Topography  and  existing  improvements  may 
be  such  that  expense  may  be  saved  by  easy 
changes  in  direction,  while  at  the  same  time 
the  street  will  gain  in  interest  and  admirable 
sites  will  be  afforded  for  important  buildings, 
the  lack  of  which  sites  is  so  painfully  evident 
in  a  rectangular  street  plan. 
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Diagram  for  Determining  the  Volume 

of  Air  Required  by  Air  Drills  at 

Various  Pressures  and 

Altitudes. 

The  accompanying  diagram  will  be  of  con- 
venience to  those  who  may  wish  to  estimate 
quickly  the  volume  of  air  required  to  operate 


(3)  Determine  wliat  air  pressure  it  is  de- 
sired to  use  at  the  drill. 

With  these  points  established  the  amount  of 
air  needed  or  the  size  of  air  compressor  for 
altitudes  up  to  12,000  ft.  may  be  read  oft'  from 
the  diagram. 

In  the  table  of  altitudes  will  be  found  the 
letter    corresponding   to    the    altitude   and    air 


for  10  drills  at  8.0(i0  ft.  altitude  and  .(i  llis. 
pressure  is  desired.  The  10-ilrill  line  meets 
the  line  H  just  below  the  cubic  feet  capacity 
line  marked  1,300  thus  indicating  the  capacity 
needed  in  the  compressor.  The  size  of  com- 
pressor nearest  to  this  is  24.x"24  ins.  This 
diagram  is  published  by  the  Norwalk  Iron 
Works  Co..  South   Xorwalk,  Conn. 
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Diagram   for   Determining   Volumes   of   Air     Required  for  Air  Drills. 


air  drills  at  various  altitudes  and  working 
pressures.  This  diagram  is  based  on  3-m. 
drills  as  unity  and  enables  one  to  estimate, 
for  any  number  of  drills  up  to  50  between 
working  pressures  of  60  to  95  lbs.  for  alti- 
tudes from  2,000  to  12,000  ft.,  the  volume  of 
air  required  and  the  size  of  compressor  need- 
ed. The  directions  for  using  the  diagram  are 
as   follows : 

(1)  If  the  drills  are  not  of  3-in.  size  find 
out  by  the  table  at  the  lower  left  corner  of 
the  diagram,  the  number  of  3-in.  drills  which 
equals  the  drills  proposed  for  use. 

(2)  Observe  the  height  above  sea  level. 


pressure.  On  the  diagram  horizontal  curves 
are  drawn  corresponding  to  these  letters. 
Diagonal  lines  are  shown  leaning  to  the  lett 
which  indicate  volumes  of  air  per  niinutc 
and  parallel  to  these,  broken  lines  indicate 
the  volumes  furnished  by  compressors  of  dif- 
ferent sizes.  Other  diagonal  lines,  leaning 
to  the  right,  are  drawn  at  intervals  equaling 
the  number  of  3-in.  drills.  By  finding  the  in- 
tersections of  these  lines  with  the  horizontal 
lettered  curves,  the  size  of  compressor  needed 
will  be  indicated  by  the  nearest  diagonal  rep- 
resenting the  sizes  of  cylinders. 

For    exampio,    tli,'    miIhimo    of    air    required 


Magazines  and  Thaw  Houses  for  Ex- 
plosives. 
.\s  a  result  of  experiments  and  information 
furnished  by  the  manufacturers  the  U.  S.  Bii- 
reau  of  Mines  has  designed  and  built  a  maga 
zine  with  a  capacity  of  20.000  to  30.000  lbs.  of 
explosives  at  a  cost  of  $400.  The  outside 
dimensions  are  10x14  feet.  The  salient  fea- 
tures of  the  magazine  are  the  cement  mortar 
walls,  sliding  door,  and  root.  The  cemenl 
mortar  is  li  ins.  thick  in  all  walls  and  3  ins 
thick  in  the  roof  and  the  door.  The  door  is 
secured  by  two  substantial  locks.     No  metal 
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of  anv  kind  is  exposed  on  the  inside  of  the 
magazine.  The  ventilators  above  the  floor  are 
arranged  to  prevent  the  entrance  of  bullets 
or  lircbrands. 


S  pieces   of   4-in.   by  10   in..    ?i-in.   mesli.    No. 

wire  screen. 
SO  bags  of  cement. 
200   bushels  of  sand. 
150  bushels  of  gravel. 
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SLIDING  DOOR 
Fig.    1 — Plan    and     Sections    of    Bureau     of   Mines    Cement    Mortar    Magazine. 


a  view  to  protecting  contents  from  rifle  bul- 
lets and  from  unlawful  entry,  lightning,  and 
fire,  The  objectionable  feature  of  this  type 
of  magazine  is  that  in  the  event  of  an  ex- 
plosion within  the  magazine,  large  fragments 
of  the  heavy  walls  are  projected  over  the  sur- 
rounding country,  endangering  life  and  prop- 
erty in  the  vicinity. 

In  Germany  many  of  the  magazines  are  sub- 
tantially  constructed;  others  are  of  light 
wooden  construction.  Reinforced  concrete 
construction  has  been  recently  adopted  in 
buildings  of  this  kind.  In  1911  the  Carbonite 
Explosives  Co.  (Ltd.),  constructed  at  Schle- 
busch.  Gcrmanv,  10  gravel-cement  magazines, 
each  having  a  capacity  of  33.000  to  44,000  lbs. 
The  gravel  cement  was  made  in  the  propor- 
tions of  3  parts  cement  to  2  parts  gravel,  no 
sand  being  used.  This  particular  construction 
was  adopted  after  two  tests  with  a  concrete 
magazine,  the  tests  being  made  on  the  shoot- 
ing grounds  of  Kiimmersdorf  in  1897.  The 
tests  indicated  that  no  large  pieces  are  pro- 
jected by  an  explosion;  the  gravel  cement  was 
stated  to  be  thoroughly  disintegrated.  The 
amount  of  gelatin  dynamite  used  in  the  two 
tests  was  3,300  and  1,100  lbs.,  respectively. 

Figure  2  shows  the  substantial  construction 
of  such  a  magazine  as  that  mentioned  above. 
The  figure  also  shows  the  ventilating  system 
and  the  method  of  covering  the  magazine 
with  earth.  The  reinforcement  in  the  maga- 
zine is  said  to  be  a  thin  iron  net  work,  a  con- 
struction that  permits  the  use  of  thin  walls. 
The  earth  covering  adds  an  additional  pro- 
tection against  flying  debris.  The  magazines 
are  131  ft.  apart  and  in  two  rows  of  5  each 
and   are   staggered. 

Thaw    Houses. — In    addition    to    protecting 


The  means  provided  for  ventilation  have 
been  found  to  be  adequate,  and,  accordingly, 
the  storage  conditions  are  favorable  for  keep- 
ing the  explosives  from  deteriorating.  The 
cement  mortar  construction  is  effective  in  re- 
sisting the  penetration  of  rifle  bullets,  and  be- 
cause of  its  friable  nature  offers  an  addi- 
tional advantage  for  the  reason  that,  in  the 
event  of  an  explosion  in  or  near  the  maga- 
zine, large  masses  of  material  will  not  be 
projected  over  the  surrounding  country.  The 
galvanized  iron  covering  is  fire  resisting ;  it 
also  serves  as  an  excellent  medium  for  pro- 
tection against  lightning,  as  the  four  corners 
of  the  building  are  properly  grounded  with 
metal  rods. 

In  order  that  the  details  of  construction 
may  be  thoroughly  understood,  the  following 
bill  of  materials  is  presented.  The  concrete 
of  the  foundation  consists  of  one  part  cement, 
three  parts  sand,  and  five  parts  gravel.  The 
cement  mortar  in  the  walls,  door,  and  roof 
consists  of  one  part  cement  to  si.x  parts  coarse 
sand. 

BILL    OF    MATERIALS. 
Lumber. 
1  piece  of  yellow  pine,  :!  by  G  ins.  bv  IS  ft. 

1  piece  of  yellow  pine,  6  by  8  ins.   by  14  ft. 
11  pieces  of  yellow  pine,  2  by  10  ins.  bv  10  ft. 

2  pieces  of  yellow  pine,  1  by  3  ins.  by  12  ft. 
4  pieces  of  yellow  pine,  " "    " 

8  pieces  of  yellow  pine. 

9  pieces  of  yellow  pine, 
6  pieces  of  yellow  pine, 
6  pieces  of  yellow  pine, 

2  pieces  of  yelow  pine, 
-  pieces  of  yellow  pine. 

24  pieces  of  yellow  pine,  2  bv  4  ins.  by  9  ft. 

3  pieces  of  yellow  pine,  2  bv  4  ins.  by  14  ft 
!"  pieces  of  hemlock.  1   bv  10  Ins.  by  10  ft 

8  pletfs  of  hemlock,  1  bv  10  ins.  by  12  ft 
l.'i  pieces  of  hemlock,  1  bv  in  Ins    by  14  ft 

25  pieces  of  hr-mlock,  I  bv  10  ins    by  10  ft 

IS"..','-  f'   '"."nber   for  framework   of  foundation. 

JL"V-.^";  °'  16-foot  No.  2  white  pine  floorins. 

856  bd.  ft.  of  No.  2  yellow  pine  tloorlnK.  con- 
sist ng  of  IS.  bundles  16  ft.  long,  1  bundle  14 
ft   long  and  11   bundles  10  ft.  long.       "" "■ 

Hardware. 
100  lbs.  of  Sd.  wire  nails. 
40  lbs.  of  2'id.  wire  nsillo 

4  pieces  of  iron   »»   in.   by  I'i   In.  bv  7  ft 

2  p Urea  of  Iron    %  In.  by  I'-i   Ins.  by  is  ins 

2  pieces  of  angle  lrr.:i  3  ins.  bv  r,  ft.  long 

i  5',"''^,'i  ^Z-  P"  ,<^oburn  trolley  hangers. 

8  ft.   of  No.   4  track. 

2  end    brackets. 

1  center   bracket. 

1  heavy  Iron  door  hr.nlie. 

4  brackets  -with   h  irfi-.\',r,d   roller^ 

??!;  'J'    ',[  "',  ^"i   -«^''~e  Salvani7;<-d  flat  Irr.n. 

!./'!■  1    ft.  of  galvanized  corrugated  lion 

'  !;■.  "Irreen    "■  *"'"'    ^'"'"-    '"''^*''    ^'"     ^ 


by  10  ins.  by  10  ft. 
2  by  6  Ins.  bv  14  ft. 
2  by  S  ins.  bv  10  ft. 
2  by  4  ins.  by  7  ft. 
2  by  4  ins.  by  8  ft. 

by  4  ins.  by  7  ft. 
4  by  4  ins.  by  8  ft. 


Cover  outside  of  walls,  roof  and  door  with 
galvanized  sheet  Irou  after  painting  wood 
with  aspliattuni 


X'    Walls,  roof  and  <Joors  to  be  filled  with 
'        cement  niortiir  1:0 


_  SECTIONAL  PLAN  "A  A" 

I  TRAYS  AND  RADIATOR  COVER  REiUOVED 


Fig.   3_Roof   Plan   and   Sections  of   Bureau   of  Mines  Cement-Mortar  Thaw  House. 


Ettahsh  and  German  P'flc/iCf.— Magazines  in 
Ungland  are  generally  substantia!  buildings 
with  masonry  or  heavy  brick  walls,  for  the 
reason  that _  the  danger  of  explosion  within 
wi'?il^f.""T!'  ^""?,'^.<^'-^d  to  come  mostly  from 
vMtnout.      Ihe  buildings  are  constructed  with 


thaw  houses  from  dangers  from  without,  the 
increased  sensitiveness  of  explosives  within 
the  thaw  house  involves  another  danger  due 
to  the  high  temperatures  that  must  be  Main- 
tained. 

Thaw  houses  are  usually  situated  so  as  to 
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Fig.    2 — Plan    and    Section    of    Magazine     of   Carbonite    Explosives  Co. 


be  convenient  to  the  shaft,  pit  mouth,  or  place 
where  the  explosives  are  being  used,  and  con- 
sequently should  be  constructed  of  material 
that  would  not  be  projected  in  large  pieces 
should  an  accidental  explosion  occur.  It  is 
also  essential  that  thaw  houses  be  bullet  proof, 
and  protected  from  lightning,  unlawful  entry, 
and  fire. 

In  constructing  thaw  houses  some  source 
of  heat  that  can  be  kept  within  safe  limits 
must  be  introduced.  Low-pressure  steam  is 
usually  available  and  when  used  at  pressures 
not  exceeding  3  lbs.,  in  a  manner  herein  de- 
scribed, it  has  been  found  to  be  effective  and 
one  of  the  safest  means  of  thawing  explo- 
sives. The  temperature  of  the  air  entering  a 
■compartment  should  never  e.xceed  130  degrees 
F.,  and  a  lower  temperature  is  desirable  if  a 
temperature  of  90  degrees  F.  can  be  main- 
tained within  the  thaw  house. 

The  cement  mortar  thaw  house  (Figs.  4  and 
5)  recently  built  by  the  Bureau  of  Mines  for 
thawing  large  quantities  of  explosives  has  a 
•capacity  of  500  lbs.  and  cost  complete  $200. 
It  was  erected  after  a  consideration  of  the 
various  details  involved,  is  not  of  prohibitive 
■cost,  and  ofTers  the  following  advantages : 

The  cement  mortar  walls,  roof,  and  doors 
protect  the  explosives  from  bullets,  the  ce- 
ment mortar  and  galvanized  iron  covering  are 
fire  resisting,  and  the  latter  furnishes  a  good 
conductor  for  lightning;  the  building  is  sub- 
stantial ;  entrance  is  difficult  and  is  unneces- 
sary, for  the  trays  can  be  entirely  removed 
•without  anyone  entering  the  house :  all  parts 
•of  the  house  are  accessible  for  cleaning;  the 
explosives  can  be  distributed  in  thin  layers  in 
the  trays ;  the  thermometers  are  easily  read 
from  without. 

The  thaw  house  of  the  Bureau  of  Mines 
also  offers  the  following  advantages  in  regard 
to  temperature :  No  high  temperature  from 
artificial  sources  of  heat  obtains  in  the  vicin- 
ity of  the  thaw  house ;  the  low-pressure  steam, 
hot  water,  or  electric  coils  are  not  :n  the 
thaw  house  proper  but  in  a  separate  compart- 
ment at  its  side,  and  hence  particles  of  ex- 
plosives cannot  come  in  contact  with  them; 
the  explosives  are  not  subjected  to  the  evil 
effects  of  free  steam  or  water;  the  tempera- 
ture is  surely  and  easily  controlled  with  little 
attention;  the  entrance  of  cool  air  or  the  es- 
cape of  heat  from  the  thaw  house  is  reduced 
to  a  minimum ;  the  stack  makes  possible  the 
positive  circulation  of  heated  air. 

The  operation  of  the  thaw  house  is  as  fol- 
lows : 

The  position  of  the  heating  box  with  ref- 
erence to  the  explosives  compartments,  the 
slanting  roof  of  the  heating  box.  and  the  stack 
make  a  natural  draft  easy.  The  cold  air 
from  without  is  drawn  through  the  air  regula- 


tor, over  the  hot  coils,  through  the  damper 
opening,  into  the  air  conduit.  Thence  it  is 
passed  upwards  through  the  holes  in  the  com- 
partment  regulators   and   through   them   only. 


The  air  is  then  deflected  to  each  side  of  each 
compartment  by  means  of  deflector  boards, 
one  of  which  is  directly  above  each  comparf- 
ment  regulator.  As  the  trays  in  each  compart- 
ment are  staggered,  the  air  is  deflected  back- 
ward and  forward  as  it  rises,  until  it  finally 
escapes  through  the  stack. 

The  air  regulator  consists  of  five  adjustable 
%-in.  louver  boards,  spaced  3  ins.  apart.  This 
regulator  is  used  only  to  control  the  quantity 
of  air  passing  over  the  coils.  If  the  outside 
air  is  very  cold  the  quantity  of  air  is  reduced 
by  partly  closing  the  louver  boards,  in  or- 
der that  the  air  entering  the  explosive  com- 
partments may  be  heated  to  the  proper  tem- 
perature. On  the  other  hand,  wlien  the  out- 
side temperature  is  comparatively  high,  say 
32  degrees  F.,  the  louver  boards  are  left  com- 
pletely open,  or  nearly  so.  in  order  that  the 
air  entering  the  explosives  compartments 
may  not  become  too  warm  for  the  safe  thaw- 
ing of  explosives. 

-^  damper  is  included  in  the  construction 
as  a  precautionary  device  for  instantly  cutting 
off  the  heating  box  from  the  air  conduit  and 
the  explosives  compartments. 

Each  compartment  regulator  consists  of  two 
1-in.  boards,  the  upper  one  stationary,  the 
lower  one  sliding.  Each  board  has  32  1%- 
in.  holes,  the  holes  in  the  movable  board  co- 
inciding with  those  in  the  upper  board.  Each 
explosives  compartment  may  then  be  supplied 
with  equal  quantities  of  air  by  partly  closing 
the  holes  of  the  regulator  for  that  compart- 
ment. Either  compartment  may  be  complete- 
ly  isolated   from   the   incoming  warm   air   by 
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closing  its  air  regulator,  and  lience  one  com- 
partment may  be  used  without  the  necessity 
of  heating  the  other  compartment,  or  the  com- 
partments may  be  used  alternately.  The  steam 
coils  consist  of  50  lengths  of  1-in.  pipe,  each 
0  ft.  2  ins.  long. 

In  order  to  determine  the  efficiency  of  the 
thaw  house  a  test  was  made  with  stcarn  under 
pressure  not  e.xceeding  1  lb.  Frozen  high  ex- 
plosives weighing  500  lbs.  were  placed  in  the 
house.  2oO  lbs.  being  placed  on  trays  in  the 
two  compartments.  The  loading  was  begun 
at  9:30  a.  m.,  and  completed  at  10  o'clock  on 
a  day  when  the  thermometer  registered  21 
degrees  F.  .-Xt  ;^  p.  m.  the  contents  were  90 
per  cent  thawed  and  at  4  p.  m.  the  thawing 
was  found  to  be  complete. 

A  bill  of  materials  for  the  thaw  house  is 
as    follows: 


Lumber. 
2  pieces  of  yellow   pine  lumber,   6  by  6   ins.    by 

2  pieces  of  yellow  pine  lumber,   2   by  6   ins.    by 
12  pieces  of  yellow  pine  lumber,  2  by  6  ins.  by 

5  pieces  of  yellow  pine   lumber,   2  by  4  ins.    by 

850   board    ft.    of   yellow    pine    matched   flooring, 

1  by  6  ins.  by  12  ft.  ^   ^   ^ 

180   board    ft.    of    yellow   pine   matched   flooring, 

2  by  6  ins.  by  16  ft.  „  ,, 

6  pieces  of  white  pine,  IVi  by  12  ins.  by  16  tt. 
Cost,   $40.26. 

Hardware. 
400   sq.    ft.   of  No.   24   galvanized   flat    iron. 

3  pieces  of  galvanized  flat  iron,  S  ft.  by  24  ins. 
2    pieces   of   corrugated  galvanized   iron,    stand- 
ard 24-gauge.  S  ft.  long. 

4.")  1-in.  return-pipe  bends. 

266  ft.   of  1-in.  pipe. 

2  1-in.  plain,  5-branch  tees. 

94  sq.   ft.  of  brass  wire  cloth,   19-gauge  wire.  30 

ins.  w-ide,  4  meshes  per  inch. 
.x'aiLs. 


2  pairs  of  No.  124  Coburn  trolley  hangers. 
12   ft.    of  No.    3    track. 

4  end   brackets  and  2    center   brackets. 
Cost,    $65.02. 

Concrete. 

5  bbls.  of  cement. 
4  cu.  yds.  of  sand. 

2  cu.  yds.  of  gravel. 

Cost,  $10.61. 

Total   cost,    $115.89. 

Hot  ll'ati-r  Heal. — In  some  cases  it  may  be 
more  convenient  to  use  hot  water  as  a  means 
of  heating  the  air  whicli  enters  a  thaw  house. 
Hot  water  heating  requires  a  greater  radiating 
surface  than  steam  heating.  If  a  thaw  house 
must  be  isolated  from  any  auxiliary  source 
of  steam  or  hot  water  a  small  hot  water 
heater  may  be  installed  in  accordance  with 
the  well-established  principles  of  hot  water 
heating.  The  heater  should,  however,  be  in- 
stalled in  a  separate  compartment,  located  at 
least  4   vards    from  the  thaw  house. 


WATER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Specifications  Governing  the  Width  of 
Sewer  Trenches  and  Limits  of  Re- 
quired Excavation,  Pitts- 
burgh, Pa. 

The  width  of  sewer  trenches  and  the  lines 
of  required  excavation  allowed  in  Pittsburgh, 
Pa.,  for  vitrified  clay  sewers  in  firm  ground. 
shale    or    rock,    and    for    concrete    and    brick 


shown  on  the  contract  plans  and  as  provided 
in  the  specifications  for  the  various  classes  of 
work  and  when  so  ordered  shall  receive  com- 
pensation for  the  same  under  extra  excavation, 
the  volume  of  which  shall  be  computed  as  the 
difference  between  the  neat  required  lines  as 
stipulated  for  the  various  classes  of  work  and 
the  lines  and  grades  ordered  by  the  director. 

Unauthorized   Excavation.— Additional  excava- 


direct  orders  from  the  city  council.  Other 
cities  hire  a  superintendent  and  assume  the 
management  through  a  standing  committee  on 
water  of  the  city  council.  The  latter  is,  seem- 
ingly, the  more  direct  method,  but  it  has  the 
disadvantage  of  not  directly  fixing  respon- 
sibility as  the  majority  of  councilmen  do  not 
have  the  time  to  give  proper  direction  to  so 
important  a   matter.     If  a  competent  man  be 
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Fig.    1— Pipe    Sewer    in    Firm    Fig.   2— Pipe    Sewer    in    Shale    Fig.    3— Typical    Section     of     Concrete    Fig. 
'''"°""''-  or  Rock.  Sewer  Showing   Lines  of  Excavation. 


4— Typical    Section  of  Brick  Sewer 
Showing   Lines  of  Excavation. 


sewers,  both  in  earth  and  rock,  are  defined 
m  the  standard  specifications  for  the  con- 
struction of  sewers.  .An  abstract  of  the  spec- 
ifications covering  these  points  is  here  given: 
Clay  Pipe  Sewers.— The  line  of  required  exca- 
\atlon  for  the  sides  of  the  trench  shall  be  ver- 
tical and  the  required  width  of  trench  shall  be 
such  as  to  extend  on  each  side  of  the  center  line 
of  the  proposed  sewer  a  distance  of  6  Ins.,  more 
than  one-halt  the  greatest  external  diameter 
of  the  barrel  of  the  pipe  laid  therein.  In  firm 
irround  the  bottom  of  the  trench  shall  conform 
lo  the  bottom  of  the  sewer  and  In  shale  or  rock 
the  contractor  shall  excavate  to  a  depth  of  6 
In?,  below  the  outside  bottom  of  the  pipe.  See 
Flgg.   1  and  2. 

Concrete  and  Brick  Sewers.— The  trench  shall 
be  excavated  to  a  required  width  Inside  of  all 
sheeting,  shoring  and  bracing  e(|ual  to  the 
greatest  external  width  of  the  sewer  section. 
The  sides  and  bottom  of  the  trench  shall  con- 
form to  the  neat  lines  of  the  sides  and  bottom 
of  the  sewer  section  as  shown  on  the  contract 
plans  or  as  ordered  by  the  director  The  re- 
quired width  of  trench  f.,r  concrete  and  brick 
sewers,  both  in  firm  irround  or  hard  ground  or 
rock,  and  the  shape  of  the  boltom  of  the  trenct. 
and  the  lines  of  requlren  excavation  are  shown 
In  Figs.  3  and  4. 

Extra  Excavation.  -When  ordered  by  the  di- 
rector the  contractor  .1,-m  excivate  beyond'and 
below    the   lines  of   the    r.qulred    excavation   as 


tion  beyond  the  required  lines  for  the  purpose  of 
placing  sheeting  and  bracing  or  forms  for  con- 
crete, or  resulting  from  caving  in  of  the  ground, 
slipping,  or  due  to  negligence  of  the  contractor 
or  his  methods  of  executing  the  work,  shall,  not 
be  considered  as  c^xtra  excavation.  All  such  un- 
authorized excavation  shall  be  refiUed  by  the 
contractor  at  his  own  expense  with  satisfactory 
materials  and  when  required  by  the  director  he 
shall   refill  the  same  with  concrete. 


The   Equitable   Adjustment  of  Water 
Rates  for  Municipal  Water  Plants. 

Contributeii  by  Charles  \V.  Helmick  Cltv  Engi- 
neer, Helena,  Montana. 
There  is  an  ever  increasing  demand  for  the 
ownership  of  its  own  water  supply  by  all 
enterprising  municipalities.  Indeed  "  it'  ha' 
become  almost  a  necessity  if  the  welfare  of 
the  city  IS  not  to  be  the  field  for  exploitation 
ot  promoters,  resulting  in  increased  cost  of 
service  and_  a  superabimdanre  of  litigation 
wlien  the  citizens  of  the  conimunily  finallv  de- 
cide upon  municipal  ownership,  which'  will 
surely  come  and  probably  in  the  near  future 

When  a  water  plant  is  acquired  bv  a  city 
the  problems  of  management  and  rates  arise 
the  former  should  be  economical  and  the 
ntter  equitable  for  all.  Many  cities  nrobabv 
the  majority,  have  a  board  of  water  commis- 
sioners, who  take  upon  themselves  the  ?e-. 
cral  management  of  the  plant,  subject  to'"the 


placed  in  charge  as  superintendent  and  large 
discretionary  powers  are  given  him  in  the 
management,  it  would  seem  to  be  a  logical 
method  to  pursue. 

The  management  having  been  settled,  the 
rate  problem  will  be  the  next  in  order.'  An 
equitable  one  will  be  desired  bv  the  manage- 
ment and  demanded  by  the  populace.  Ade- 
quate revenue  is  the  first  consideration  and 
the  rates  should  be  so  fixed  that  ample  sums 
will  be  derived  for  repairs  and  replacements 
to  keep  the  plant  in  an  up-to-date  condition, 
paying  all  running  expenses,  including  salaries 
and  wages  of  all  help  needed,  as  well  as  for  all 
materials  needed  for  repairs  and  replacements, 
and  the  payment  of  interest  charges  on  the 
bonded  debt  as  well  as  a  sinking  fund  for 
the  retirement  of  the  bonds  when  due,  together 
with  a  fund  for  contingent  expenses  which 
cannot  be   foreseen. 

Owing  to  the  rapid  growth  of  our  cities  it 
would  seem  useless  to  extend  the  payment  of 
the  bonded  debt  over  such  a  time  that  the 
plant  would  become  useless  or  nearly  so  on 
account  of  obsolescence  of  the  whole  or  even 

on  tV^'  I'm'  ^'  "J"/^'"  ""'^"  ^^  heavv  debt 
on  the  children  of  the  future  who  will  have 
their  own  ever  increasing  burdens  to  bear     It 

wt\  r^r  '^"  '''"'  -'^  *°  30  >'«^='  should 
be  the  Imiit  of  payment  even  though  the  pipes 
will  probably  last  double  the  lime?  and  ifTh" 

at"hrend"of''TlO  'n'  '''•^■""'"  "^^  '^^  '"'''de 
at  the  end  of  5,  10,  15  years,  etc..  it  will  ma- 


Aueust  14,  1912. 


ENGINEERING     &     CONTRACTING 


189 


terially  assist  in  future  payments.  Having 
decided  upon  the  annual  amount  of  money 
needed  for  the  economical  operation  of  the 
plant,  it  will  devolve  upon  the  management 
to  make  an  equitable  adjustment  of  the  rates 
so  as  to  produce  the  desired  revenue. 

Many  departments  will  be  clamoring  for 
free  water  for  all  city  buildings,  churches, 
schools  and  charitable  institutions  as  well  as' 
for  fire  and  sewerage  purposes.  These,  if 
granted,  will  throw  a  large  and  ever  increas- 
ing burden  upon  the  water  users  only,  and  if 
granted  the  water  department  may  show  a 
deficit,  whereas  a  profit  would  actually  be 
shown  if  charges  were  made.  All  sucli  appli- 
cations  should   be   peremptorily   refused. 

The  next  problem  will  be  the  solution  of 
the  rate_  question,  whether  by  flat  rate  or  by 
meter  rate.  The  former  ordinarily  will  be 
the  more  simple  and  the  more  easily  fi.xed  to 
suit  the  users  and  if  all  were  equally  econom- 
ical, it  would  be  an  equitable  one,  but  it 
opens  the  .gate  wide  for  an  extravagant  use 
of  water  which  is  detrimental  to  the  service, 
especially  in  the  higher  parts  of  the  city.  If 
the  supply  is  a  gravity  one  and  the  quantity 
supplied  is  more  than  sufficient  for  the  needs 
of  all,  the  waste  for  a  time  may  be  negelected 
unless  it  occurs  almost  wholly  in  the  lower 
part  of  the  city.  In  this  case,  the  extravagant 
user  is  unintentionally  robbing  his  neighbor. 

If  the  fiat  rate  includes,  as  it  should,  a 
fixture  rate,  the  inequity  becomes  less  ap- 
parent, still  it  is  a  patent  fact  that  different 
families  with  similar  surroundings  will  vary 
greatly  in  water  consumption.  Hence  a  flat 
rate  will  necessarily  be  inequitable  for  all 
users  and  will  tend  towards  the  extravagant 
use  of  water,  no  matter  how  carefully  the 
rates   may  be   adjusted. 

Meter  rates  can  be  divided  under  two  heads: 
First,  rate  per  1,000  gals,  or  per  100  cu.  ft., 
with  a  sliding  scale  based  on  amount  used; 
or  second,  a  fixed  rate,  the  same  for  all  users, 
and  a  charge  for  tlie  meter  with  cost  of 
upkeep  and  reading. 

In  the  first,  the  charge  is  generally  a  fixed 
amount  for  the  minimum  limit  in  thousands  of 
gallons  per  month  with  a  discount  for  water 
used  in  excess  of  this  amount.  In  this  case 
the  discount  should  not  apply  to  the  total 
amount  used  based  upon  the  maximum  quanti- 
ty metered  but  only  upon  the  excess  quantities 
above  fixed  amounts,  but  all  users  should  pay 
the  same  price  for  the  minimum  amounts  in 
each  subdivision.  Otherwise,  the  user,  by 
watching  his  meter  could  waste  water  and  save 
money  by  so  doing.  In  other  words,  the 
amounts  could  be  so  juggled  that  the  more 
you  used,  the  less  you  would  pay  for,  and 
waste  would  be  encouraged.  Furthermore,  as 
there  are  many  more  small  users  than  large 
ones,  the  maximum  rates  would  fall  upon  the 
poor  man  who  is  the  least  able  to  bear  the 
cost,  while  the  large  consumer  would  receive 
comparatively  cheap  water. 

There  should,  of  course,  be  a  difference  in 
price  paid  for  water  sold  in  small  or  large 
quantities,  but  it  should  be  based  on  the  actual 
difference  in  cost  of  service  only.  A  more 
equitable  adjustment  of  rates  will  be  found 
in  the  second  method. 

The  cost  of  a  ^2  or  %-in.  meter  set  is  ap- 
proximately $17.50,  of  a  %-in.  $25,  of  a  1-in. 
$32-50,  etc.,  the  price  rapidly  increasing  as  the 
sizes  become  larger.  As  the  depreciation  will 
be  10  per  cent,  interest  charges  0  per  cent  and 
cost  of  repairs  and  reading  about  $2  per  year, 
charge  for  annual  rental  of  a  meter,  $5  for  the 
smaller  sizes,  $6  for  the  %-in.  and  $7  for  the 
1-in.,  and  so  on  for  larger  sizes. 

The  above  charges  should  be  made  for  use 
of  meters  and  then  charge  all  consumers  ex- 
actly the  same  price  for  1,000  gals,  for  water 
used  irrespective  of  the  amounts  used.  Thus 
each  consumer  will  pay  a  fair  price  for  service 
and  for  the  water  he  u,ses,  hence  there  can 
be  no  just  cause  for  complaint.  As  an  illus- 
tration, suppose  there  is  a  large  consmner  who 
uses  1,000,000  gals,  per  month,  and  200  small 
consumers  who  use  the  same  amount.  If 
water  were  worth  15  cts.  per  1,000  gals,  the 
large  consumer  would  pay  $150  per  month  for 
1,000,000  gals,   at    15   cts.   and   $10   per  month 


for  meter  service,  or  IG  cts.  per  1,000  gals. 
The  200  small  consumers  would  pay  $150  per 
month  for  1,000,000  gals,  of  water  at  15  cts. 
per  1,000  gals.,  and  $100  monthly  for  200 
meters  at  50  cts.  per  month,  or  an  average  of 
25  cts.  per  1,000  gals.,  the  difference  being  the 
reasonable  cost  of  service. 

As  most  water  ordinances  are  drawn  the 
whole  property  of  the  city  is  obligated  for 
payment  of  the  bonded  debt.  Generally,  there 
is  no  specific  tax  whatever  levied  either  for 
the  interest  nor  for  a  sinking  fund.  These 
charges  fall  almost  wholly  upon  the  water 
users  except  for  a  possible  levy  for  fire  pur- 
poses which  is  really  made  necessary  on  ac- 
count of  increased  cost  of  construction  on  this 
account.  The  very  fact  that  there  is  water 
ready  for  service  adds  a  large  and  unearned 
increment  of  value  to  any  vacant  property 
abutting  on  a  water  main.  In  any  equitable 
adjustment  of  rates,  this  property  should  be 
compelled  to  pay  at  least  the  cost  of  deprecia- 
tion and  interest  charges  of  construction  of 
the  pipe  line  in  front  of  the  premises.  This 
should  be  remedied  by  charging  a  front  foot 
rate  upon  all  vacant  property  upon  which  no 
water  is  used  for  readiness  to  serve.  Taking 
the  cost  of  construction  of  a  6-in.  main,  to- 
gether with  the  cost  of  valves,  as  a  standard, 
the  front  foot  rate  should  not  be  les  than  4 
cts.,  preferably  G  cts. 

As  to  fire  protection,  a  tax  levy  should  be 
made  upon  the  whole  assessed  value  of  the 
property  in  the  city  and  the  amount  raised 
should  be  paid  into  the  water  fund.  This 
amount  should  not  be  determined  upon  the 
reasonable  value  of  the  water  used  but  upon 
the  additional  cost  of  service  occasioned  by 
the  additional  cost  of  the  plant  on  account  of 
fire  protection.  This  may  seem  like  an  in- 
equitable burden  upon  vacant  property  but  the 
very  fact  that  there  is  adequate  fire  protection 
in  a  city  acts  as  an  inducement  for  all  intend- 
ing purchasers  to  buy  where  they  will  be  safe 
should  a  fire  occur.  .\s  the  outlying  property 
is  usually  assessed  very  light,  rarely  as  much 
as  $1  per  $1,000  of  assessed  value,  the  amount 
so  paid  will  be  but  nominal. 

Summarizing  the  foregoing,  I  would  recom- 
mend for  the  serious  consideration  of  Water 
Boards,  (1)  that  no  free  water  be  given  for 
any  purpose;  (2)  that  a  reasonable  charge 
should  be  made  for  fire  and  sewerage  pur- 
poses and  for  street  sprinkling  and  flushing; 
(3)  that  if  flat  rates  are  made  they  should  be 
low  enough  to  encourage  legitimate  consump- 
tion, with  a  minimum  monthly  charge;  (4) 
that  if  meter  charges  be  made  based  on  a 
1,000-gal.  unit,  the  difference  in  cost  between 
a  large  and  small  consumer  be  the  difference 
in  cost  of  service  only  and  that  a  minimum 
charge  per  month  be  made  covering  total  cost 
of  service;  (5)  that  if  a  charge  is  made  based 
on  cost  of  meters  in  place  with  the  cost  of 
care  and  reading  together  with  the  cost  of 
water  consumed,  a  minimum  charge  for  water 
used  be  made,  irrespective  of  the  actual 
amount  of  water  consumed;  (G)  that  all  serv- 
ices be  metered  as  soon  as  funds  become 
available;  (7)  that  rates  should  be  fixed  high 
enough  to  produce  adequate  revenue  but  not 
so  high  as  to  curtail  legitimate  use  of  water 
for  all  necessary  household  purpo.ses. 


Notes  on  Water  Supply,  Sewerage  and 
Sanitation, 

Disposal  of  Kitchen  Slops  From  Un- 
sewered  Houses.— Where  houses  are  not 
connected  to  a  public  sanitary  sewerage  sys- 
tem, the  wastes  from  the  kitchen  sink  may  be 
carried  by  a  drain  pipe  to  a  point  a  few  feet 
outside  the  house  to  a  grease  trap,  front 
which  it  may  be  distributeil  through  the  .soil 
hv  means  of  porous  farm  drain  tile.  The 
design  of  trap,  and  absorption  tile  lines,  is 
described  by  Warren  H.  Booker  in  the  Xorth 
Carolina  Board  of  Health  Bulletin,  for  July. 
as   follows : 

A  grease  trap  m  vy  1' ■  leiullly  made  Of  ce- 
meni;  or  by  means  of  n  sintrle  length  of  12  to 
l.S-in.  vitrified  sewer  pipe.  This  pipe  Is  firmly 
."et  in  the  ground,  bell  end  up  and  level  with  the 


top  of  the  ground.  The  inlet  pipe  from  the 
kitchen  sink  is  tapped  into  this  piece  of  pipe 
near  its  middle,  while  the  outlet  pipe  leaves 
the  opposite  side.  A  short  elbow  attached  to 
the  outlet  on  the  inside  of  the  vitrified  pipe  dips 
down  a  few  Inches  below  the  level  of  the  liriuid. 
By  this  means  a  large  part  of  the  heavier  sedi- 
ment settles  to  the  bottom  of  the  trap,  while  the 
grease  floats  above  the  outlet.  Of  course  the 
bottom  and  all  connections  to  the  trap  should 
be  cemented  and  made  water  tight.  A  round 
lid  should  be  fitted  to  the  top  of  the  trap,  and 
the  accumulations  should  be  removed  every 
few  months. 

From  the  trap  about  25  ft.  of  ordinary  3  or 
4-in.  tile  laid  with  open  Joints  at  a  depth  of 
about  a  foot  below  the  surface  of  the  ground 
will  care  for  the  sink  drainage  from  a  family 
of  from  four  to  six  people.  If  there  are  large 
quantities  of  waste,  or  if  the  soil  is  very  dense, 
mucky  or  impervious,  40  or  50  ft.  should  be 
used.  Inasmuch  as  a  strainer  is  always  used 
in  the  sink,  no  large  particles  of  organic  mat- 
ter can  enter  the  tile.  The  customary  use  of 
the  sink  for  washing  dishes  and  the  waste 
water  from  the  three  meals  each  day  serves  for 
its  intermittent  flushing.  While  such  an  ar- 
rangement may  not  be  theoretically  as  good  as 
many  sanitarians  would  desire,  yet  the  writer 
knows  of  a  number  of  such  arrangements,  one 
of  which  is  still  operating  satisfactorily  after 
14  to  16  years'  service,  it  being  necessary  to 
clean  the  grease  trap  onl.v  at  long  intervals. 

Affidavit  With  Sewer  Bids.— Every  bid- 
der filing  a  bid  on  sewer  construction  in  In- 
dianapolis, Indiana,  is  required  to  make  af- 
fidavit. 

That  said  bidder  has  not  directly  or  in»- 
rectly  entered  into  any  combination,  collusion, 
undertaking  or  agreement  with  any  other  bid- 
der or  bidders  to  maintain  the  price  of  any  con- 
tract or  work,  or  to  prevent  any  bidder  or  bid- 
ders from  bidding,  or  to  induce  any  bidder  or 
bidders  to  refrain  from  bidding  on  any  contract 
or  work,  and  that  said  bid  so  made  is  without 
reference  or  regard  to  any  other  bid  or  bids, 
and  without  agreement,  understanding  or  com- 
bination, either  directly  or  indirectly,  with  any 
other  person  or  persons  with  reference  to  such 
bidding  in  any  way  or  manner  whatever. 

The  affidavit  is  made  out  on  a  page  bound 
ill  with  the  regulation  form  of  contract,  bid- 
ding blanks,  and   sewer   specifications. 

Sanitary  Sewer  Joints. — The  .'specification 
for  the  construction  of  the  joints  in  sanitary 
sewers   in    rittsluirgli.   Pa.,   is   as    follows: 

In  laying  sanitary  sewers  all  joints  shall  be 
made  with  a  narrow  gasket  of  hemp,  or  jute 
and  cement  mortar,  and  special  care  shall  be 
taken  to  secure  tight  joints.  The  gasket  shall 
be  soaked  in  Tortland  cement  grout  and  then 
carefully  Inserted  between  the  bell  and  the 
spigot  and  well  calked  with  suitable  hardwood 
or  iron  calking  tools.  It  shall  be  in  one  con- 
tinuous piece  for  each  joint  and  of  such  thick- 
ness as  to  bring  the  Invert  of  the  two  pipes 
smooth  and  even  The  remainder  of  the  joints 
shall  be  filled  with  cement  mortar  and  a  thin 
gasket  all  around  on  the  bottom,  top  and  sides, 
applied  by  hand,  well  pressed  into  the  annular 
space  and  well  calked  by  a  suitable  hardwood 
calking  tool;  the  joints  shall  then  be  refitted 
li>'  hand  and  be\"eled  oft"  from  the  outer  edges 
o(  the  hell  to  an  angle  of  45°. 

Making  a  36-in.  Cut  in  a  48-in.  Water 
Main. — .\  hole  36  ins.  in  diameter  was  cut 
in  a  4f<-iii.  water  main  at  the  Trenton,  Xcw 
Jersey,  reservoir  on  July  25.  The  work  was 
done  in  two  hours  by  means  of  a  No.  4 
tapping  machine  driven  by  a  gasoline  motor. 
The  work  was  done  by  the  Water  Works 
F,(|uipinent  Co.  of  New  York  City.  This  com- 
pany manufactures  tappin.g  machines  of  the 
type  mentioned  ami  both  sells  and  rents  them. 
I-'or  the  work  at  Trenton  the  machine  was 
rented.  The  water  was  not  shut  oflf  at  any 
time   during   this   work. 

Cleaning  Water  Mains. — .\bout  five  miles 
oi  15-iii.  :ind  Jn-in.  water  mains  have  been 
cleaned  in  St.  Louis,  Mo.,  this  summer  by 
the  National  Water  Main  Cleaning  Co,  of 
New  York  City.  The  contract  cost  of  the 
work  was  28  cts.  per  foot  for  the  15-in.  and 
.'!'   cts.    for   the   20-in.   mains,   respectively. 
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Methods  and  Cost  of  Sewer  Construc- 
tion and  Maintenance  in  Webb 
City,  Missouri. 

Contributed  bv  E.  W.  Robinson.  Assistant  City 
Engineer.  Webb  City,  Mo. 
There  are  at  present  15  miles  of  sanitary 
sewers  in  Webb  City,  serving  about  three- 
fourths  of  the  platted  portuTn'of  the  city. 
The  whole  system  is  ot  vitritied  clay  pipe 
varying  from  8  to  la  ins.  in  size,  and  was 
constructed  at  a  cost  of  $iM;,00().  It  is  being 
added  to  year  by  year,  and  at  the  present  rate 
of  increase  a  few  more  years  will  see  the 
city  completely  sewered.  However,  there  is 
perhaps  only  half  of  the  entire  population 
using  the  system  for  the  reason  that  there  is 
a  large  percentage  of  the  total  population,  liv- 
ing within  the  citv  limits,  composed  of  miners 
who  live,  or  e.xist,  in  "shacks"  in  the  outlying 
districts.  This  is  not  the  class  of  tenants  that 
would  make  it  a  paying  proposition  for  the 
owners  to  put  in  modern  conveniences.  They 
move  often  and  could  not,  and  would  not,  pay 
sufficient  rent  to  pay  the  owners  to  connect 
the  houses  with  the  sewers  if  they  were  built. 
But  the  proportion  of  houses  of  the  more 
permanent  class  of  inhabitants,  whether  or 
not  owned  by  the  tenants,  which  are  con- 
nected with  the  sewers,  will  compare  favorably 
with  anv  city  of  the  same  size.  The  sewage 
is  not  treated  or  filtered  and  is  discharged  in 
its  raw  state  into  two  small  streams  about 
half  a  mile  from  the  built-up  section  of  the 
city.  Owing  to  the  fact  that  all  the  surface 
streams  in  this  locality  are  rendered  unfit 
for  any  use  by  being  contaminated  with  the 
strong  alkali  water  from  the  mines,  no  com- 
plaints in  regard  to  this  method  of  disposal 
have  ever  been  received. 

The  sewers  in  this  city  are  divided  into  two 
classes,  according  to  the  manner  of  paying 
for  their  construction,  which  is  in  accordance 
with  the  Missouri  Statutes  for  cities  of  the 
third  class.  The  main  sewers  which  follow 
the  natural  courses  of  drainage  and  carry  the 
sewage  from  several  laterals  are  known  as 
public  sewers  and  are  paid  for  by  a  bond  is- 
sue voted  by  the  city  at  large.  The  laterals 
to  which  the  houses  are  connected  each  one 
of  which  serves  to  collect  the  sewage  from  a 
small  portion  of  the  city  only,  are  called 
district  sewers.  They  are  paid  for  by  the  is- 
sue of  special  ta.x  bills  against  the  lots  and 
tracts  of  land  that  have  access  to  and  are 
benefited  by  tliem. 

As  the  city  is  laid  out  on  the  rectangular 
plan  with  alleys  running  through  the  center  of 
each  block  in  nearly  all  cases,  the  district 
sewers  are  built  in  these  alleys,  and  the  boun- 
daries of  the  district  to  be  assessed  for  the 
cost  will  be  the  streets  on  either  side  of  the 
alley  for  the  full  length  of  the  sewer.  Owing 
to  the  topography  and  to  the  fact  that  the  al- 
leys in  different  additions  to  the  city  do  not 
all  run  in  the  same  direction,  the  length  of  the 
district  sewers  vary  in  length  from  350  ft.  to 
3fK>  ft.  Nearly  all'of  the  laterals  are  of  8-in. 
pipe,  though  there  are  one  or  two  down-town 
sewers  that  are  of  10-in.  pipe.  All  are  con- 
structed with  an  automatic  flush-tank  at  the 
tipper  end,  which  discharges  300  gals,  of  water 
every  24  hours  into  the  sewer.  Some  of  the 
older  sewers  had  manholes  no  oftencr  than 
700  or  800  ft.,  but  in  late  construction  the 
practice  has  been  to  place  a  manhole  every 
block,  or  not  farther  apart  than  '150  ft.  The 
average  contract  price  for  all  the  district  sew- 
ers in  the  city,  including  manholes,  flush- 
tanks,  etc..  which  have  been  constructed  to 
date,  is  $1.22  per  running  foot,  though  the 
later  ones  will  not  average  more  than  $1.10 
per  foot.  The  depth  of  the  pipe  below  the 
ground  surface  varies  from  I  ft.  to  18  ft., 
with  a  prnhablc  average  of  f)  or  Id  ft.  The 
grades  of  the  sewer  vary  0  4  prr  -cnt  to  (! 
per  cent,  though  1  per  cent  would  liiiely  be  a 
fair  average,  as  the  topography  in  ner.-'.y  al! 
cases  make?  tlii?  tij;i;r"  possibl.-. 

The  tit'hlic  sewfr'i.  a.-  stated  before  '  •.'•v.v- 
the  natural  d.-ain.'icc  c.ur^.-t  vhe:'  ■■.itv,  !« 
the  ptattcd  portion  of  ('•  -■  •  '  ■  -'^n  that 
they   follow   the   sun'  ,   i;i>..:e 

the  sewage  from  all   '  „■.  v.sil 

ever  be  constructcr:  'n  ina!  iocaiity.    The  pub- 
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H.  sewers  pro.de  two  o-'-  -  the  syste^  ^r^'^^.^^-.^lS'^J^JT^  o^^ 

to 'tl  e  nonhw     t     t  le  c   y  bemg  dTv  ded  into  frated'  from  a  manhole  4   ft.   in   diameter  or 

to  the  "  '"^Y"^'-^''  '^/^,,.7>  ,,^  "  ridoe     There  smaller.     For  that  reason  the  writer  believes 

practically    wo  equa    par  s  by  and  e.i^  ^^^^^    ^_^^^    manholes    not    more 

;ubhrseCr:i.h^fdisrrLtwe^s';mptying  than   500    ft.   apart   on   st-ight   lines    an      at 

into   it      This  part  is   rather  closely  built   up  every  point  where  a  change  of  grade  or  aline 

and   will   be   entirely   sewered   in   a   very   few  ment  takes  place.                             ■  ,  •      ^t,        ,,» 

years      r  as  soon  as  extensions  to  the  water  On   all   sewers   constructed  within   the   past 

system   are   made    allowing   water   service   to  five  or  six  years  an  inspector,  was  kept  on  each 

a  1    t  e    residents   there.      The   contract   price  job,  who  saw  that  the  specifications  were  fid- 

for  all  the  ptiblic  sewers  constructed  to  date,  filled.     He  also  kept  the  locations  of  the  Y- 

ncluding  manholes,   lampholes,  etc.,  averages  branches   inserted     or  the   liouse   connections 

$1  1(!  per  running  foot  and  they  vary  m  size  and,  geiierally,  kept  accurate  cost  data  of  the 

irom  %   ins.   to   15   ms.   in   diameter.     There  work.     The   form  of  the  daily  report  of  the 

are  three  principal   reasons   for  their  costing  inspector  is  shown  .in  Fig.  1.  .  ^l°[,<=,f"^  "^^ 

less  than  the  district  sewers,  though  larger  in  perhaps  been  exercised  in  seeing  that  se\vers 

size      In  the   first  place,  they  are  situated  m  were  properly  constructed  than  was  exercisea 

the  low  portions  of  the  city  and  consequently  on  any  other  class  of  vyork  in  this  city.     I'or 

are  nearer  the  surface,  the  average  depth  being  that  reason  any  of  the  later  sewers  will  today 

perhaps   in   the   neighborhood   of   7    or   8    ft.  upon  inspection  present  an  interior  almost  as 

Then  as  they  are  mostly  outside  of  the  built-  straight  and  smooth  as  a  gun  barrel, 

up  portion  of  the  city,  and  are  not  confined  abstr.\ct  of  specifications. 

to  alleys  with  an  average  width  of  .16  ft.,  were  r^.^^^    following   are   the   specifications,   in   a 

let   in   larger  contracts   and  not  piecemeal  as  ^^^^„^^^  ^^         ^jed  at  present  for  the  con- 

in  the  case  of  the  district  sewers,  they  cou  d  -^^^   ^j         ■          ^^^..^s   ,n  this   city: 

be   constructed   at  less  cos     and  conseqt  e  tly  ^^^  ^^^  ^^^^     ^^^^^^  ^^  ^^,j 

the  bids  were  lower     The  third  reason  is  that  P  >^                                         ^^  ^,^^  ^^^  ^^^ 

the  contractor  .for  the  public  ^e-ers  was  paid  f-f                    ^/^    weight    per    foot    of    which 

every    month    in    cash,    while    on    the    district  ^p   ^^  ^^^        ^^^^  ^^^_^  ^^^  following: 

sewers  the  contractor  was  paid  at  the  end  ot  T-,,.„_„t„_                                                       Weicht 

the  job  in  tax  bills,  which  sometimes  tie  his  ^  ins                                                            in  lbs. 

money  up  for  several  months  or  years.    More-  g    23 

over,    there    is    always    danger   of    having    to  10    30 

stand  a  suit  on  account  of  some  unimportant  j^    '.'.[['.'.'.['.['.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.W'.'...     60 

technical  error  being  found  in  the  proceeding.  j,^^,^    pjp^    ^^^    special    must    be    sound    and 

The   latter   reason   probably  had  more   to   do  gj^.g  ^  ^i^^^  ^j^g  ^,[,en  struck  with  a  hammer. 

with    the    difference    in    prices    than    both    the  straight    pipe    shall   not    vary    from    a   straight 

other  two  together.  i^e  more  than   %   in.   per  ft.  of  length. 

M.^INTENANCE.  All  brick  shall  be  sound  and  well  burned,  and 

Under  normal  and  proper  use  of  the  sewers  not    absorb   more   than    10   per   cent   by   weight 

the    flush-tanks    on    each    lateral    would    un-  when  immersed  in  water  24  hours, 

doubtedly    keep    them    clean    and    free    from  The  cement  used  shall  meet  the  requirements 

stoppages.      But    as    the    plumbing    ordinances  of  the  American   Society  for  Testing  Materials, 

are    lax    and    not   rigidly    enforced,    except    in  and  shall  be  a  reputable  brand, 

regard   to   the    connection   between   the   house  The   sand   used   in  mortar  and   concrete  shall 

and   sewers   which  is  looked  after  by  the   en-  be  river  sand,   clean  and  coarse,  grains  varying 

gineering  department,  many  things  that  should  in   size.     It   shall   pass   a   No.    4   mesh   and    not 

not   be   allowed   to   enter    find   their   way   into  more    than    20    per    cent    shall    pass    a    No.    50 

the  pipes.  mesh. 

Twice    each    year    the    whole   system    is    in-  Packing  shall   consist   of  jute  or  hemp,   clean 

spected  and  flushed  thoroughly  by  introducing  and     tree    from     knots,     and    with    long    fibers 

a   fire   hose  into   each   manhole   and   lamphole.  loosely  twisted  into  strands. 

This  item  alone  costs  the  city  from  $150  to  Excavation  shall  be  classed  as  earth  or  solid 
$200  per  year.  Even  with  this  precaution  lime  rock.  Solid  lime  rock  shall  consist  of  lime 
there  are  generally  four  or  five  stoppages  rock  in  unbroken  ledges  or  masses  containing 
each  year.  The  removal  of  some  of  these  at  least  9  cu.  ft.  Excavation  shall  be  made  to 
stoppages  requires  the  time  of  two  men  for  allow  a  full  bearing  for  the  pipe  throughout  Its 
several  days.  In  one  instance  a  stoppage  oc-  full  length.  Solid  rock  shall  be  taken  out  C 
curred  in  a  down-town  district  sewer  under  Ins.  below  Une  and  rehlled  with  fine  material 
a  narrow  street  carrying  two  street  car  to  lay  pipe  on.  Earth  trench  shall  be  limited 
tracks,  and  at  this  point  the  sewer  was  18  to  12  ins.  wider  than  the  outside  diameter  of 
ft.  below  the  surface.  The  sewage  backed  up  the  barrel  of  the  pipe  to  be  laid,  or  not  less 
in  the  manholes  and  basements  and  ran  out  than  24  ins.  Rock  trench  shall  be  limited  to 
on  the  ground.  The  head  on  the  stoppage  16  ins.  wider  than  the  outside  diameter  of  the 
was  so  great  that  it  could  not  be  dislodged  pipe  to  be  laid  or  not  less  than  24  Ins.  Suit- 
by  the  use  of  sewer  rods  from  the  next  man-  able  means  shall  be  taken  to  prevent  Injury  to 
hole  below.  The  attempt  was  next  made  to  pipes  and  other  structures  from  blasts.  No 
lower  the  head  by  hand  pumps,  but  the  flow  tunneling  will  be  allowed  except  by  permission 
was  so  great  that  no  headway  was  made  by  with  restrictions  from  the  engineer.  Solid  lime 
this  method  and  it  was  necessary  to  get  a  2-  rock  blasted  or  removed  without  giving  the 
in.  steam  jet  fed.  by  the  boiler  of  the  city  engineer  opportunity  to  measure  same  in  trench 
steam  roller  before  it  was  possible  to  keep  will  not  be  classified  as  such, 
the  sewage  down  near  the  bottom  of  the  When  the  engineer  so  orders  sheathing  shall 
manholes.  It  was  then  possible  to  loosen  be  left  in  the  trench  permanently,  and  when 
the  plug  that  had  formed  in  the  pipe  by  means  done  so  the  contractor  shall  be  allowed  the 
of    sewer    rods.      It    was    discovered    to    be    a  actual  cost  thereof. 

bundle    of    rags    which    had    probably    become  Fire   hydrants   shall   at  all   times   be   left   un- 

caught   against   a   piece    of    projecting   cement  covered  and  accessible.     Proper  means  shall  be 

or  where  the  spigot  end  of  a  pipe  was  not  well  taken  to  secure  as   little  interruption   to   traffic 

centered  within  the  bell  of  the  preceding  pipe.  as  possible  when  crossing  streets.     All  existing 

This   year   a    stoppage   occurred   in    a    12-in.  pipes  and  structures  shall  be  protected  by  con- 

puljhc   sewer   between   two   manholes   1,200   ft.  tractor  at  his  own  expense,  and  left  in  as  good 

apart.     As  the  city  owned  only  500  ft.  of  rods,  condition  as  he  found  them. 

and  access  could  not  be  olitained  to  the  upper  Pipe  to   be  laid  accurately  to  grade  and  Une, 

manhole,    it    became    necessary    to    dig    down  and  joints  packed  with  jute  or  hemp  which  has 

and    break   into   the   pipe    in    two   pl.nccs   at    a  been    dipped    in    neat    cement    .crrout.    and    then 

cost    of    $25    or    $30.      Most    cverythinn;    but  cemented   tight  with   neat   cement   paste      Pipe 

'>io<,ev   was    fo"iid    in   this   scv.'-r.   .-^d   it   was  shall  not  be  laid  in  water  ex.-f.n  under  express 

hltlc  wonder  that  it  became  stopped.  permission  of  the  engineer,   and  when  done   so 

In  regard  to  the  jointed  sewer  rods  it  mi?r!-'  cement  in  joints  shall  be  piotccted  by  clay  or 

be  well  to  mention  that  they  more  than  paid  burlap.     T-branches    shall    h^    inserted    in    the 

tor  thjir  cost  the  first  year,  though  it  has  been  line  where  directed  by  the  cnsineer    and  they 

found    hy    experience    here    that   their   use    is  shall   not  be   covered   untii   their  distance   from 

not   very   cftr-tivc   against   complete   stoppage  the  nearest  manhole  or  flrsh  lar.k  is  recorded 
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Manholes,  flush  tanks,  lamp  holes  and  other 
appurtenances  shall  be  constructed  where 
shown  on  plans,  and  in  accordance  with  the 
attached  standard  plans  which  form  a  part  of 
these   specificiitions. 

In  backfilling  the  trench  the  earth  shall  be 
compacted  by  ramming,  flooding  or  rolling,  or 
all  three,  as  directed  by  the  engineer.  Especial 
care  shall  be  taken  to  replace  earth  in  compact 
manner  under  pavements,  and  the  surface  to  bo 
left  in  as  good   condition   as  before  excavating. 

Before  final  acceptance  the  work  will  be  in- 
spected and  if  found  not  to  conform  to  the 
specifications  shall  be  corrected  by  the  con- 
tractor. The  failure  of  any  inspector  or  other 
office  of  the  city  to  point  out  any  defects  dur- 
ing construction  will  not  be  considered  as  an 
acceptance,  but  the  contractor  shall  correct 
such  imperfections  whenever  discovered  before 
final  acceptance. 

The  following  are  the  items  to  be  bid  upon 
and   upon   which  the   payments  will   be  based: 

Excavation  and  backfilling,  per  lineal  foot  of 
trench  (classified  according  to  depth,  as  under 
6  ft.,  over  6  ft.  and  under  8  ft.,  etc.). 

Solid  lime  rock,  per  cubic  yard,  measured  In 
trench. 

Pavements  restored,   per  square  yard. 

Manholes,  each  7  ft.  deep  and  under,  including 
excavation,  cover,   etc. 

Manholes,  exceeding  7  ft.  in  depth,  per  verti- 
cal foot. 

Flush  tanks,  each,  complete,  including  exca- 
vating, siphon,  cover,  water  connection,  regu- 
lator,   etc. 

Lamp-holes  not  in  conjunction  with  flush 
tanks,  each,  to  include  excavating,  extra  pipe, 
cover,   concrete,   etc. 

Cast  iron  pipe,  per  ton  in  trench  laid  and 
caulked   with   lead. 

Clay  pipe,  per  lineal  feet,  in  trench. 

Y-branches,  each,  in  addition  to  price  bid 
per  foot  for  straight  pipe. 

Drop  manholes,  per  vertical  foot. 

Extra  concrete  masonry,  per  cu.  yd. 

Before  giving  some  detail  costs  of  con- 
struction the  nature  of  the  excavation  en- 
countered in  this  locality  will  be  described. 
In  the  lirst  place  the  ground  is  too  rocky  to 
permit  the  use  of  a  trenching  machine.  This 
necessitates  that  the  work  all  be  done  by 
hand  except  the  top  two  or  three  feet  which 
can  be  loosened  with  a  plow  or  rooter.  While 
there  have  been  a  few  instances  of  finding 
treacherous  ground  in  the  nature  of  joint  clay, 
generally  it  is  very  stable  and  requires  very 
little  or  no  timbering  for  depths  not  e.xceedinq; 
10  ft.,  except  during  wet  weather.  A  fair 
sample  of  the  log  for  the  excavation  for  a 
trench  10  ft.  deep  would  be,  0  to  1  ft.  black 
dirt  with  few  small  boulders;  1  ft.  to  3  ft. 
boulders  varying  from  the  size  of  a  man's 
fist  to  the  size  of  a  water  bucket  cemented 
together  with  a  sort  of  dried  clay;  3  ft.  to  •'> 
ft.  large  flint  boulders  and  ledges  with  seams 
of  clay  between;  5  ft.  to  T  ft.  red  or  yellow 
clay  with  occasional  boulders;  7  ft.  to  10  ft. 
alternate  clay  and  boulders  and  ledges,  with 
occasional  out-cropping  of  lime  rock.  As  ev- 
erything except  lime  rock  in  masses  of  9  cu. 
ft.  or  over  is  classed  as  earth,  one  need  not- 
be  surprised  at  the  cost  of  excavating^  in  thi> 
city  compared  with  that  of  other  localities. 

CONSTRUCTION    COSTS    OF    SEWER    PROPER, 

The  following  data  give  the  actual  cost  ot 
constructing  one  district  sewer,  and  is  a  fair 
average  for  like  sewers  in  this  city.  Total 
length  of  sewer,  2,135  ft.;  1,430  cu.  yds.  of 
excavation ;  2  flush-tanks,  3  manholes.  The 
items  follow  for  the  sewer  proper : 
Labor: 

Item.  •    Cost.     Unit  cost. 

Foreman.    310    hrs.    at    35 

cts $    ins. 50     $0.0.108  per  ft. 

Pipe   layer,    82    hrs.   at   25 

cts 20.501  per  ft. 

Helper,   106  hrs.  at  20  cts.        21.20  J    0.0195  per  ft. 
Team    hauling,    17   hrs.   at 

35   cts 5.95  per  ft. 

Excavation,    153.5    hrs.    at 

25   cts.,   3,909   hrs.   at  20  •  , 

cts S20.1S      0.5736  cu.  yd. 

Backfilling,    567.5    hrs.    at 

20  cts 113.30       0.0792  cu.  yd 

Cleaning  up,    teams.   177.9 

hrs.    at   35    cts 62.27       0.0292  per  ft. 

Flushing     and       tamping. 

men,    hose    rent,    dray- 


age,  etc. 


34.30       0.0161  per  ft. 
per  ft. 


Total  labor,  sewer  prop- 
er     $1,186.20 

Per   lineal   foot 55 

Per  cu.  yd.  of  excavation 82 

Materials: 

Item. 
1,845    ft.    straight   S-in.    clay   pipe  at    13.0.' 

cts 

156  ft.  6-in.  on  S-in.  Y  branches  at  71  cts 
Cement   for  joints,   30"/^   sacks  at   40  cts.. 

Jute   for  joints.    SS   lbs.   at   14    cts 

Picks    sharpened,    352    at    10    cts 

Caps  for  Ys,  156  at  3  cts 

Drills  sharpened,   3  at  20  cts 

Fuse,    caps    and    dynamite 


per  ft. 
.56  cts. 
.95  cts. 

Cost. 

$240.77 

110.76 

12.20 

12.32 

35.20 

4.R!i 

.60 

1.20 

Total   materials  on  sewer  pipe $417.73 

Per   lineal    foot 19.57  cts. 

Total     labor    and    materials    on     sewer 

proper    $1,603.93 

Per  lineal  foot 75.13  cts. 

Per    cubic   yard    of   excavation $1.12 

COST    OF    MANHOLES. 

The  walls  of  the  manholes  are  8  ins.  thick 
and  are  made  of  brick.  The  bottom  is  con- 
crete. The  manholes  are  circular  in  section 
with  an  inside  diameter  of  4  ft.  The  walls 
are  carried  up  vertically  and  are  drawn  in  in 
the  upper  2  ft.  6  ins.  to  a  clear  opening  of 
28  ins.  in  diameter  to  admit  the  cast  iron 
frame  and  cover.  The  inside  of  manhole  is 
finished  with  three  coats  of  Portland  cement 
grout,  and  the  outside  of  the  wall  is  plastered 
with  a  %-in.  coat  of  mortar,  mixed  1  part 
Portland  cement  to  2  parts  sand.  Wrought 
iron  manhole  steps  are  spaced  15  ins.  apart 
vertically.  The  itemized  average  cost  of  la- 
bor and  material  are  here  given.  The  average 
is  based  on  three  manholes  of  an  average 
depth  of  8%  ft.  The  cost  data  follow : 
Labor: 

Item.  Cost. 

Excavation,   24   hrs.   at  20  cts $  4. SO 

Mixing  concrete  for  base,  2  hrs.  at  20  cts.     0.40 

Bricklayer.   7   hrs.   at  40   cts 2.80 

Helper.    7  hrs.  at  20  cts 1.40 

Team   hauling.   2   hrs.  at  35  cts 0.70 

Painting  inside  with   cement  wash,    2   hrs. 

at    25    cts 0.50 


Total  labor  on  manholes,  average $10.60 

Per   vertical   foot $1.25 

Material: 

Item.  Cost. 

Brick.    1,066  at   $8   per  1,000 $  8.53 

Cement   in   concrete,   3   sacks  at   40  cts....     1.20 

Cement   in  mortar,   8  sacks  at  40   cts 3.20 

Sand  in   mortar,   16  cu.  ft.  at  8  cts 1.28 

Gravel   in   concrete,    0.4   cu.    yds.    at   50  cts.     0.20 

Water,  2  bbls.  at  10  cts 0.20 

Cast  iron  cap  and  cover 9.50 

Wrought  iron  steps,  3  at  40  cts 1.20 

Total  material  on  manholes,  average. ..  .$25.31 

Per    vertical     foot $2.98 

Total    labor    and    materials    on    manholes. 

average  of  three  $35.91 

Per  vertical  foot $4.22 

COST    OF    FLUSH-T.\NKS. 

Flush-tank  walls  are  8  ins.  thick  and  are 
constructed  of  brick.  The  bottom  is  concrete 
and  the  siphon  also  is  set  in  concrete.  The 
top  of  the  walls  are  drawn  in  as  in  the  man- 
holes previously  described.  The  inside  surface 
of  the  wall  is  finished  witli  three  coats  of 
neat  Portland  cement  mortar,  and  the  outside 
surface  with  a  %-in.  coat  of  1 :2  mortar.  The 
inside  diameter  of  the  flush-tank  is  4%  ft. 
A  6-in.  clay  pipe  overflow  is  provided.  The 
overflow  discharges  into  the  vertical  stack  of 
the  6-in.  clay  pipe  lamp  hole  placed  adjacent 
to  the  flush-tank.  The  lamp  hole  stack  at  the 
base  joins  the  outlet  i)ipe  forming  the  siphon 
discharge.  The  flush-tank  has  wrought  iron 
sieps  of  the  type  and  spacing  described  for 
manholes.  The  following  cost  data  on  flush 
tanks  give  the  average  cost  of  two  tanks  of 
an  average  depth  of  8  ft. : 

Labor.'  „ 

Item.  Cost 

Excavation,    19   hrs.   at   20  cts J  3.80 

Team   hauling,   4   hrs.   at   35   cts l-jO 

Mixing  concrete  for  base.  2  hrs.  at  20  cts.       .40 

Bricklayer,   9.5   hrs.    at  40  cts 3.80 

Helper.    10   hrs.    at    20   cts 2.00 

DigBing  ditch  for  water  connection,  64  hrs. 

at    20    cts 12.80 

Tapping  water  main ■    JW 

Total  labor  on  flush  tanks,  average $27.20 

Material:  _     , 

Item  Cost. 

Brick,  '1,232   at   $8   per  1,000 $  9.86 

Cement  for  concrete,  SVa  sacks  at  40  eta..  1.40 
Gravel   for  concrete,  0.6  cu.   yds.  at  50  cts.       .30 

Cement  for  mortar.   12  sacks  at  40  cts 4.80 

.Sand  for  mortar.  24  cu.  ft.  at  S  cts 1.92 

Water,  2  bbls.  at  10  cts .20 

Cast  Iron  cap  and  cover 950 

Wrought  Iron  steD.":,  4  at  40  cts 1-60 

Siphon,     6-ln.     Miller    standard 23.50 


Corporation    cock   and   lead   connection 5.08 

Kegulator,   IXL  4.00 

6-in.  clay  pipe  and  specials  for  lamp  hole..  2.08 

Cast    iron    lamp    hole    cover 4.25 

306  ft.   %-in.  galvanized  water  pipe  at  6.37 

cts 19.49 

Curb  box  and  cock 2.50 

Total  materials  on  flush  tanks,  average. $90.48 
Total  cost  of  sewer,  Including  manholes 

and  flush   tanks $1,947.02 

Per    lineal    foot 91.19  cts. 

Per   cubic   yard   of  excavation $1.36 

It  will  be  noticed  that  the  above  cost  of  the 
flush-tanks  is  rather  high.  This  was  partially 
due  to  the  fact  that  it  was  necessary  to  go 
so  far  to  make  connection  with  the  water  main 
for  both  tanks. 

On  the  construction  of  four  small  (10-in. 
pipe)  public  sewers,  aggregating  8,551  ft.  in 
length  and  4,540  cu.  yds.  of  excavation,  two 
years  previous  to  the  construction  of  the  sewer 
of  which  data  are  given  above,  the  total  cost 
complete  of  sewer  proper  was  5.98  cts.  per 
lineal  foot,  or  $1.02  per  cubic  yard  of  ex- 
cavation. For  the  construction  of  28  man- 
holes averaging  8.5  ft.  in  depth  the  average 
cost  was  $4.01  per  vertical  foot.  However  at 
that  time  common  labor  was  getting  $1.50  and 
$1.75  per  day  of  ten  hours  instead  of  $2.00  as 
in  the  later  case.  An  average  of  three  sewers 
constructed  about  the  same  time  and  under  the 
same  labor  conditions  as  given  in  the  fore- 
going data  gave  the  following  unit  costs : 
Total  labor  and  materials  on  sewer  proper, 
70.92  cts.  per  lin.  ft.,  or  1.1051  per  cu.  yd.; 
total  labor  and  materials  on  manholues,  avg. 
depth  9  ft.,  $4.14  per  vertical  foot:  labor  and 
materials  on  flush-tanks,  avg.  depth  7.5  ft., 
each,  $100.58 ;  grand  total,  sewer  complete,  in- 
cluding manholes  and  flush-tanks,  was  95.45 
cts.  per  lineal  foot,  or  $1.45  per  cubic  yard. 


The    Status    of    Sewage    Disposal    in 
Massachusetts. 

Contributed  by  Robert  Spurr  Weston,  and  W.  L. 

Butcher,  Assistant  Engineer,  with  Metcalf 

and  Eddy,  Boston,   Mass. 

The  fact  that  Massachusetts  has  been  for 
some  time  a  densely  populated  manufactur- 
ing state  has  made  the  question  of  sanitary 
sewage  disposal  a  pressing  one.  As  long  ago 
as  1877  steps  were  taken  for  the  improvement 
of  the  sewerage  works  of  Boston,  which  re- 
sulted first  in  the  construction  of  the  settling 
tanks  and  outfall  at  Moon  Island  in  Boston 
Harbor,  and,  beginning  in  1889,  the  construc- 
tion of  two  systems  of  intercepting  sewers 
for  the  North  and  South  districts  respectively 
— one  discharging  into  Boston  Harbor  near 
Deer  Island  Light  and  the  other  near  Nut 
Island. 

In  1887  the  legislature  passed  a  bill  en- 
titled, ".\n  .\ct  to  Protect  the  Purity  of  In- 
land Waters."  This,  as  is  well  known,  placed 
the  control  of  inland  waters  in  the  hands  of 
the  Massachusetts  State  Board  of  Health, 
which  Board  immediately  began  the  well- 
known  Liiwrcnce  experiments.  These  experi- 
ments established  the  value  of  intermittent 
sand  filtration  and  its  peculiar  adaptability  to 
Massachusetts  conditions.  Extensive  deposits 
of  sand  exist  near  most  of  the  inland  cities 
and  this  method  is  the  one  most  generally 
advisable  under  the  conditions  which  prevail 
in   the  state. 

The  first  intermittent  Sand  filters  were  con- 
structed at  Framingham  and  other  towns 
within  the  catchment  area  of  the  Boston 
waterworks,  that  at  Framingham  being  con- 
structed in  1889.  The  results  of  operation 
of  these  intermittent  filters  have  been  so 
satisfactory  that  the  Board,  ever  watchful  for 
the  health  of  the  state,  has  ever  since  taken 
the  position  that  on  account  of  the  favorable 
geological  formation  of  the  state  no  other 
system  of  sewage  purification  which  has  thus 
far  been  developed  is  as  well  suited  to  the 
local  conditions.  .As  a  result  of  this  attitude, 
the  sewage  disposal  plants  of  every  municipal- 
ity served  by  purification  works  are  of  the 
intermittent  type,  except  that  at  Worcester, 
part  of  the  sewage  of  which  is  treated  by 
chemical   precipitation. 

The  sewage  of  most  Massachusetts  towns 
and  cities,  while  somewhat  weaker  than  that 
of    European    cities,    is    much    stronger    than 
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ordinary  .American  sewage,  especially  that  of 
cities  where  the  water  consumption  is  e.\ces- 
sive  and  where  the  sewers  are  leaking.  Table 
I  gives  the  average  composition  of  sewage 
of  certain  .Massachnsetts  cities  and  towns  for 
]yiO.  This  tahle  is  from  the  records  of  the 
Massacnusetts  State  Board  of  Health. 

Statistics  relating  to  the  more  important 
works  are  given  in  Table  II,  here  given  by 
courtesy  of  the  Massachusetts  State  Board 
of  Health. 

Most  of  these  works  are  described  very  com- 
pletely in  the  report  of  the  Massachusetts 
State' Board  of  Health  for  1!)03.  to  which  the 
reader  is  referred.  There  are,  however,  cer- 
tain points  in  connection  with  some  of  these 
works   which   may   be  mentioned. 

Andovcr. — The  sewage  is  conducted  to  the 
filtration  area  through  a  12-in.  invertea 
syphon,  4,!»T1  ft.  long,  and  thence  flows 
through  a  tank  50  ft.  by  8  ft.  by  4.5  ft.,  from 
which  it  is  discharged  on  the  beds  by  means 
of  an  automatic  syphon. 

There  have  been  some  difficulties  in  the 
proper  purification  of  the  sewage,  attributed 
to  its  over  septicization,  as  under  certain  con- 
ditions of  flow  the  sewage  remains  from  four 
to  nine  hours  in  the  inverted  syphon  and  tank 
before  its  discharge  on  the  beds. 

Brockton. — Ever  since  the  beginning  of  their 
operation  the  disposal  works  at  Brockton  ha\e 
been  under  efficient  management  and  the 
original  2'  acres  cared  for  the  sewage  of 
about  27,iJ00  people  before  the  additional  area 
(8.77  acres)  was  constructed.  .\t  present  the 
population  of  the  city  is  about  00,000  and  the 
question  of  increasing  the  capacity  of  the  pres- 
ent beds  is  being  considered.  A  rotary  screen 
of  the  Reading  type  has  been  installed  and 
at  this  writing  its  efficiency  is  being  tested. 
There  is  also  a  possibility  that  trickling  filters 
will  be  considered  as  a  method  for  the  pre- 
treatment  of  the  sewage. 

CI  ill  to  II. —When  first  built,  the  Clinton  plant 
did  not  work  in  a  satisfactory  manner  ow- 
ing to  the  presence,  in  the  sewage,  of  indus- 
trial wastes,  which  retarded  nitrification  in 
the  beds.  Special  experiments  were  under- 
taken by  the  State  Board  of  Health  under 
the  personal  charge  of  Mr.  Harry  VV.  Clark, 
chemist  of  the  Board,  and  at  the  present 
time  the  effluent  is  very  much  improved. 

Hudson.— The  filter  beds  at  Hudson  op- 
erated in  a  satisfactory  manner  until  connec- 
tion was  made  with  a  wool-scouricg  mill 
which  discharged  85,000  gals,  of  "suds"  into 
the  sewer  daily.  This  waste  contained  about 
1  per  cent  of  fat.  In  a  few  months  the  beds 
were  clogged  to  imperviousness  and  the  em- 
bankments had  to  be  cut  to  draw  oflf  the  water 
above  the  sand.  The  filters  were  scraped 
deeply:  a  disposal  plant  was  constructed  for 
treating  the  wool-scouring  waste;  additional 
filter  area  was  provided  and  at  present  the 
beds  are  producing  an  effluent  of  excellent 
quality. 

Marlboro.— The  works  at  Marlboro  were 
among  the  earliest  constructed  in  the  state. 
They  were  composed  of  fine  sand  and  the 
distribution  of  the  doses  of  sewage  on  the 
bed  was  not  uniform.  The  consequence  was 
that  durnig  the  spring  the  beds  were  inade- 
quate to  treat  the  sewage  satisfactorily;  and 
not  only  was  untreated  sewage  discharged  at 
these  times,  but  the  effluent  showed  a  very 
low  degree  of  purification  throughout  most 
of  the  year. 

The  improvements  made  in  Ktll  consisted 
m  the  construction  of  a  dosing  tank  to  effect 
a  better  distribution  of  the  sewage  over  the 
beds,  and  the  addition  of  about  seven  acres 
of  filter  area  to  the  1.3.71)  acres  in  use  previ- 
"u-  *[:  j''^'  present  writing  ;hc  effluents  from 
this  bed  arc  very  good  and  shov.'  no  evidences 
of  the  low  efficiency  which  was  the  rule  dur- 
ing each  spring  since  the  vear  IPoO  As  an 
evidence  of  this  improvement,  it  may  he 
stated  that  the  nitrr,gen  as  free  ammonia  in 
the  effluents  was  clccrensed  88.7  per  cent  and 
A  o'a  ""'■?J?^"  ^*  nitrates  was  increased  from 
0.00  to  29.0  parts  per  l.OOO.O'Hi 

North  Attleboro.— The  work-;  at  North  At- 
tleboro  were  constructed  in   V.i]>)  and  consist 


T.\BLE   I.— .VVERAGE   COMPOSITION   OF   SEW.\GE    OF    CERTAIN    MASS.ACHUSETTS    CITIES 

.\ND   TOWNS  FOR   1910.* 

Parts  Per   Million. 

, Solid  Residue s 

City  or  Town                                                          Siis-  Dis-         ,—  Nitrogen  as  ^,           Ox.               Clor- 

Total.             pended.      solved.      Free  NHj.    Alb.  Cons.              ine. 

Andover                                                  T-12.S               506.3  336.5            2S.2             10.0              79.0                  70.0 

Clinton     '. 707                    1S2  525                 31.4                6.6               83.5                   59.7 

Bostont 

Cow    Pasture    7,844                    ...  •■■                  26.3t              1.74              76.0             2.340.0 

Deer   Island   (Sept.,   1911)..      6,650                   •■  ■■■                19. 7t           13.7              98.0            2,860.0 

Brockton     1.SS4                    892  692                 61.2              22.1             247.0                 166.0 

Fiamingham     1,134                  508  626                52.7             17.9             129.9                107.4 

Hudson     2,164                  357  1,S07                45.4             16.8            115.0                829.7 

Hopedale     683. S               289.2  394.6            68.4             12.8            102.2                  88.6 

Marlboro     SOS                  323  485                62.2             11.5              89.8                113.3 

Milford    1.593.3             1,082.8  510.5             35.4              10.4             107.0                 136.6 

Naticl:    550                  132  418                32.0              5.3              47.0                  88.1 

PittsHeld 399                     77  322                 19.1                4.4               41.8                   43.8 

\Vorcester§     8S2                  276  606                24.73             8.61           135.2                114.9 

•Courtesy   of  State   Board   of  Health. 

§Combined  average  sewage,  Worcester  City  Report.      All   oxygen    consumed   .i   min.    boiling. 
tN.   as  free  ammonia.     Calculated  as  N. 

tMass.   State  Board  of  Health  results.     Calculated    to    P.    P.    M.    from   parts   per   100,000   as    re- 
ported. 

of    a    self-cleaning    settling    tank,    dosing    ap-  design    and    operation    which    must    be    taken 

paratus  and   sand  beds.     The  settling  tank  is  into  account. 

designed  to  discharge  the  sludge  automatically.  During  the  past  four  years  the  sludge  tank 

after  the  manner  of  the  Emscher  tank,  upon  has    been    emptied    on    an    average    of    every 

sludge    beds.      This    device   has   worked    very  three  months.     Sludge  is  drawn  off  from  the 

satisfactorily.      The    dosing    apparatus    is    of  bottom   of   the   tank   on   a   sludge   bed.     Gen- 

the   type   invented   by    Snow   &   Barbour   and  erally  speaking  the  sewage  departments  have 

used  by  them  at  Saratoga,  New  York.    It  con-  little    or   no   difficulty   in    persuading    farmers 

sists    of    a    dosing    chamlier,    the    outlet    to  to  haul   away   sewage  sludge,  with  a  possible 

which  is  a  special  revolving  valve  which  dis-  exception    of   the   sludge    from   chemical   pre- 

charges  the  contents  of  the  chamber  througli  cipitation  tanks  which  is  apt  to  effect  the  soil 

one   of    four   lines   of    piping   connected    with  injnriouslv  after  a  period  of  continued  use 

the    beds.      Thus    four   beds   or    four    groups  irorcester.-ln  18!)0  the  Citv  of  Worcester, 

of  beds  may  be  dosed  in  rotation.     The  valve  „.hich    has    a   sewage    system 'built   upon    the 

IS  operated  by  a  ratchet  attached  to  the  stem  combined  plan,  put  into  operation  a  pant  de- 

of  the  valve.    The  ratchet  is  moved  by-^a  rack  jig^.j  ^  treat  3.00o,0o0  gals,  of  sewage  daily, 

and    pm.on,   the    rack   attached   to   a    float    ,n  Jhis  plant  consisted  of  six  settling  basins  with 

trJT^  H,     "'^"i  /^fi  •^'    ''^^^^    ^°''''  'he  necessary  devices  for  purifyin|  the  sewage 

mg^apparatus   ,s  m  use  at   Hudson  and   M,l-  ^HLh^w^s^^ear"   thrful'l^ScS  o?'the'o't!^' 

./           J     T,              ,  '^"  sewer.  The  sewage  contams  large  am'ounts 

Norwood.— ihe    works    at    Norwood    com-  of   trade  wastes,  composed  chiefly  of  pickling 

prise    a    settling    tank    having    a    capacity    of  liquors    from    wire    mills   and    foundries     and 

0,, 000  gals.,   a   dosing  tank  and  six  acres   of  refuse  from  tanneries.     At  present  two-ihirds 

sand    beds.     The    sewage   overflows   the    con-  of  the  sewage  is  purified  bv  this  method  and 

Crete   wall   separating  the   settling  tank    from  one-third   bv  intermittent   fl'ltration— the   latter 

the   dosmg  tank   and   is   discharged   from  the  amount    being   controlled    by   the    capacity   of 

latter    on    the   beds    by   means   of   two    lO-in.  the   sand  beds. 

Miller  automatic   alternating  syphons  ah   „f  .u                     ■                .     , 

-p.      (■,,    ,■                 .         .     ■>''.^"°-  All  of  the  sewage  is  passed  through  a  gr  t 

The   filtration   area   is  unique  in  that  three  chamber  and  that  portion  which  is  not  to  be 

ef-h   Li/!.f    k"^             f"",   P""'?'"^   ^^'?"^^  P"""^*^^  °"  intermittent  filtration  beds    is  prc- 

,         pair   of    beds   are   laid   with   a   uniform  cipitated    with    lime    in    the   usual    way      The 

slope    from   the   upper   end   of   the   collecting  sludge    is    drawn    ofiF    to    storage    U^iks    and 

drain,    varying    in    depth    below    the    surface  pressed    in    large    filter    presses       T^?e    large 

from    4%      t.    to    appro.ximately    fi    ft.      The  amount   of   iron   in   the   Worcester   sewage  Is 

other  two  drains   in   each   pair  of  beds  were  oxidized   during  the   process   of  filtraUon   and 

■tan  '^'ve'dcT'cur'^s  ^Th"^''"!    '?'"    '^'  Tf  "'  ''  ^""''^'^'^  i.f  the"sanJ  bed''^d  un' 

h?=    ^»^i  Y    f       curves.     The  advantage  of  derdrains,    eventuallv    clogging    the    openings 

this   method   of   construction   was   to   provide  It  is  necessarv  to  rest  aiul  aerfte  the  beds  ffc- 

:rt^t^::?  ^hi?^{;l^"^t^r-t,^ic^r;  ?r'^  --' "  -'^^  '^^  '^^^^  '^^ 

laid    in    order   to   have   drainaee   to   the   beHc  u,-o„    ,..i,„.,    .u      .          ""='»  cuuiu  oe  operaten 

when  the  water  in  the  Neponsft  River  stands  m"   FT           temperature    was    as    low    as 

surface'of  the  beds  '  "  """  '^'  greater  advantage  than  contact  beds,  which 
So  far  this  svstem  of  underdrains  has  -iven  in^'^th  °  J  The  possibility  of  extend- 
particularly  good  results  bm  this  cannot  he  I  I  .  '""^^  ■^'^''  ^'  Worcester  is  about  ex- 
attributed  endrely  to  the  location  of  the  un  filter  '"'*  "  ''  Quite  probable  that  trickling 
derdrains,   as   there   are   o.herJ^^^^^tZ_  ^  Z  tT^r^  trk|  b^^'^re'ro^irE^x^ 

TABLE   II.-ST.VTISTICS  RELATING   TO  FILTRATION   Aui^ 
(1910.) 

City  or  Town.  a-b,  nf                Average  flow            A vg.  amount 

Andover     ^"P/^VO-  betf'A^ies.           C^l'^tiy.         Ter^L^^lf- 

e;.nt!^r..::;:;:;:;:::::::::::;-::     i??  ^            JK            IS 

Concord     "'J.''  26.23                           829,000                        3?om 

Framinghrim ,'i'iil  3..30                           264,000                        so'onn 

Gardner-                                  : '-»«  20.75                           4SS:o00                        IAm 

Hudson     :: -r^ii  -■'•"                           121000                        ts'oon 

Marlboro ,S'r^2  »00                             210000                          23000 

bridge--:-;:;;:;::::::;:-      ^1«?  ipo              Ul^l            |9,ooo 

Norwood     !•'"  6.75                           167  onn                        ,c'S2? 

•■Spencer    %'ljl  2:,.90                        l.S44.f>0ft                        iJ'XXS 

WMtboro  :;•       hii  ?-3o              -407,000             iMg" 

Worcester     Mt'tl,.  *'>0                           2;o.O!W                        ?b'XXX 

"^■3*-''  74..30                          4,720:O0A                          Iflll 
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periments  with  Septic  tanks,  both  of  the 
Exeter  and  Emscher  types,  have  also  been 
made. 

SEPTIC    TANKS. 

The  use  of  Septic  tanks  in  connection  with 
sand  filtration  has  not  been  uniformly  suc- 
cessful. As  noted  above,  difficulties  have  been 
encountered  at  .^ndover ;  and  at  Hopedale  a 
mat  of  great  thickness  and  density  is  formed 
on  the  surface  of  the  tank  and  the  effluent 
from  the  beds  is  poor.  As  a  consequence, 
there  is  a  decreased  tendency  to  build  Septic 
tanks  and  an  increased  tendency  toward  set- 
tling basins,  or  tanks  in  which  the  removal 
of  suspended  matter  by  subsidence  and  the 
digestion  of  the  sludge  are  carried  on  sep- 
arately and  independently. 

SETTLING   BASINS. 

In  the  early  history  of  intermittent  filtra- 
tion there  was  a  tendency  to  e.xpect  too  ranch 
of  the  sand  beds ;  and  at  some  of  the  works 
sewage  was  allowed  to  run  on  this  sand  sur- 
face with  hardly  any  preliminary  treatment, 
and  little  or  no  attempt  at  uniform  distribu- 
tion. In  many  of  the  works  where  it  was 
necessary  to  resort  to  pumping,  reservoirs 
were  constructed,  but  more  as  a  part  of  the 
pumping  plant  than  as  a  necessary  provision 
for  the  efficient  operation  of  the  beds. 

In  later  years,  however,  it  has  come  to 
be  recognized  that  the  disposal  of  sludge  is 
a  very  serious  problem  and  it  is  more  eco- 
nomical to  handle  suspended  matter  in  a  tank 
than  to  distribute  it  over  the  surface  of  the 
beds  where  it  causes  difficulty  and  must  be 
removed  at  great  expense. 

At  Clinton  a  tank  with  eight  compartments 
was  constructed  in  1904,  which  provided  for 
a  period  of  subsidence  equivalent  to  about 
four  hours'  flow.  The  new  tank  at  Marlboro, 
described  above,  provides  for  three  hours  of 
subsidence ;  likewise  the  tank  at  Norwood  pro- 
vides for  a  period  of  one  hour,  as  previously 
noted. 

At  Hudson  and  North  .\ttleboro  there  are 
tanks  which  it  is  difficult  to  class,  and  it  is 
perhaps  nearest  correct  to  say  that  the  tank 
at  Hudson  acts  as  a  septic  tank  and  that  at 
North  Attleboro  as  a  settling  tank. 

SEW.^CE    DISPOSAL    IN    THE    SEACOAST    CITIES. 

All  of  the  seacoast  communities  dispose  of 
their  sewage  by  dilution,  with  the  exception  of 
Marion,  a   small  summer  resort. 

The  primitive  method  of  discharge  into  the 
nearest  tide  water  has  been  improved  upon 
in  several  places,  which  have  built  works  ac- 
cording to  approved  engineering  practice  re- 
garding the  disposal  by  dilution.  The  Pea- 
body-Salem  intercepting  sewer  has  been  built 
in  the  valley  of  the  North  River.  Formerly 
this  received  the  drainage  of  Peabody,  part  of 
Salem,  and  the  waste  from  numerous  tan- 
neries and  other  industrial  establishments 
producing  offensive  waste.  The  sewage  is 
now  pumped  through  a  submerged  out'et  !l,yl5 
ft.  long,  discharging  at  a  point  in  Salem  har- 
bor. This  method  of  disposal  has  net  been 
wholly  unobjectionable,  and  it  has  been  sug- 
gested that  the  outlet  be  moved  into  deeper 
water.  Some  problems  have  arisen  because 
of  the  accumulation  of  deposits  in  the  sewer. 

The  town  of  Swampscott,  which  has  a  large 
summer  colony  to  which  visible  evidences  of 
sewage  pollution  would  be  objectionable, 
pumps  its  sewage  through  8,700  ft.  of  pipe  to 
an  outlet  submerged  at  a  depth  of  from  oO 
to  45  ft. 

Boston  and  the  Metropolitan  district  men- 
tioned above  dispose  of  their  sewage  at  the 
outlets  at  the  mouth  of  Boston  Harbor,  hi 
1910  the  average  daily  flow  amounted  to  about 
59,000,000  gals.,  82,000,000  gals,  and  39,000,000 
gals,  from  the  Deer  Island  Light,  Moon  Is- 
land  and   Nut   Island  outlets   rcs[iectively. 

The  Nut  Island  outfall  discharges  at  the 
depth  of  50  ft.  below  mean  tide  and  is  en- 
tirely inoffensive.  The  Deer  Island  outlet 
discharges  into  strong  currents,  but  the  nut- 
let is  so  near  the  surface  of  the  water  that 
evidences  of  sewage  are  quite  apparent  to 
boats  traversing  the  area.  The  shore  line, 
however,   is   not   affected   appreciably. 

At    Moon    Island    the    sewage    is    stored    in 


tanks  and  discharged  at  the  surface  of  the 
water  for  two  hours  on  the  outgoing  t'de. 
This  operation  results  in  the  liberation  of  a 
large  volume  of  offensive  sewage  which  dis- 
colors the  water  and  extends  over  the  sur- 
face for  an  area  of  several  hundred  acres. 
Conditions  at  this  outlet  are  distinctly  the 
worst  of  the  three  and  cry  for  a  remedy.  It 
has  been  suggested  that  instead  of  simple 
storage,  the  sewage  be  partially  purified  be- 
fore  discharge. 

New  Bedford,  a  rapidly  growing  manufac- 
turing city  of  about  100,000  inhabitants,  has 
under  construction  a  large  intercepting  sewer 
with  an  outlet  in  40  ft.  of  water  in  Buzzarus 
Bay.  The  city  is  located  on  a  long  tidai 
estuary  and  the  former  method  of  disposal 
by  discharge  at  various  points  along  the  water 
front  resulted  in  very  offensive  conditions. 
The  proposed  works,  which  will  cost  about 
$1,000,000,  are  further  noteworthy  in  that  u 
has  been  recommended  by  some  of  the  expert 
advisers  of  the  city  that  the  sewage  be  dis- 
infected by  treatment  with  bleaching  powder 
before  discharging  into  the  bay. 

The  engineers  who  reported  on  the  gen- 
eral sewage  disposal  problem  were  content  ti' 
provide  for  the  future  application  .jf  the 
chemical  only,  their  argument  being  that  it 
would  be  impracticable  to  disinfect  that  f.arl 
of  the  sewage  discharging  from  the  outfall, 
and  at  the  same  time  neglect  that  escaping 
through  the  storm  overflows.  They  did  not 
see  fit  to  recommend  disinfection  of  the  sew- 
age escaping  through  the  many  storm  over- 
flows on  account  of  the  obvious  practical  dif- 
ficulties. 

SHELL    FISH. 

The  pollution  of  shell  fish,  while  a  factor 
in  any  agitation  for  improved  sewerage  dis- 
posal works  in  the  seacoast  towns,  is  not  a 
controlling  one,  as  the  pollution  from  over- 
flows and  from  inevitable  sources  makes  the 
practice  of  taking  shell  fish  in  the  vicinitj 
of  populous  areas  a  questionable  one.  Most 
of  the  oysters  are  taken  along  the  spar?el> 
populated  shores  of  Cape  Cod,  where  a  sewer 
is  a  rarity  and  the  water  is  practica'ly  un- 
polluted. 

Under  the  law,  the  State  Fish  and  Game 
Commissioners  may  request  the  State  Board 
of  Health  to  investigate  the  shell  fisheries 
of  any  district  and  to  establish  lines  within 
which  it  is  unlawful  to  take  shell  fish.  The 
enforcement  of  the  law  is  in  the  hands  of  tb.e 
Fish  and  Game  Commissioners.  Such  limits 
were  first  set  in  Newburyport  and  more  re- 
cently in  Boston,  Lynn  and  New  Bedford 
harbors. 

In  this  connection  the  State  Board  of 
Health  has  made  elaborate  investigations  of 
the  gathering  grounds  and  has  examined  thou- 
sands of  shell  fish  for  evidences  of  pollution. 
Some  of  these  results  have  been  published  in 
the  Report  of  the  State  Board  of  Health 
for   1905. 

CONDITION    OF    THE    STREAMS. 

The  extreme  western  part  of  the  state  is 
drained  by  the  Hoosac  and  the  Housatonie 
rivers ;  the  central  part  by  the  Connecticut 
and  the  Blackstone  river  systems ;  the  north- 
eastern and  the  southeastern  sections  by  the 
Merrimack  and  the  Taunton  rivers,  respective- 
ly. There  are  also  three  small  streams  en- 
tering Boston  Harbor,  namely,  the  Charles, 
-Mystic  and  Neponsct  rivers,  which  drain  the 
densely  populated  region  around  Boston. 
There  are  also  several  rivers  like  the  Saugus, 
Ipswich  and  North  rivers,  which  discharge 
into  Massachusetts  Bay. 

Ever  since  its  creation  the  State  Board  of 
Health,  with  the  aid  of  sanitary  analyses,  has 
closely  observed  the  sanitary  conditions  of  the 
rivers,  so  that  it  is  easy  to  trace  their  sani- 
tary history  during  liie  past  '25  years.  The 
results  of  these  examinations  are  published  in 
the  Reports  of  the  State  Board  of  Health. 

On  the  Housatonie  drainage  area  are  located 
the  City  of  Pittsfield  and  the  towns  of  Lenox 
and  Stockbridge,  all  of  which  have  sewage 
purification  works ;  while  Great  Barriiiglon, 
Lee  and  one  or  two  other  small  manufac- 
turing villages  are  not  so  provided.    The  con- 


dition of  this  stream,  though  not  of  all  its 
branches,  is   fairly  satisfactory. 

On  the  Hoosac  River  are  located  the  ciiits 
of  .'Xdams  and  North  Adams  and  some  small 
factory  villages,  as  well  as  Williamstown  and 
other  country  towns,  none  of  which  are  pro- 
vided with  the  sewage  disposal  works.  Thi^ 
fact  accounts  for  the  poor  condition  of  the 
stream. 

When  the  original  act  providing  for  the  pro- 
tection of  the  purity  of  inland  waters  -vas 
passed,  the  Connecticut  and  Merrimack  rivers 
were  especially  exempted  from  the  jurisdiction 
of  the  State  Board  of  Health.  This  Board, 
however,  has  kept  close  watch  of  these  streams 
and  it  is  only  a  question  of  time  apparently 
when  they  will  come  under  the  act.  The 
Merrimack  particularly  is  rapidly  approaching 
the  condition  where  stringent  measures  must 
be  adopted.  The  pollution  by  the  w-aste  from 
textile  mills,  especially  wood-scouring  wast(, 
is  especially  objectionable.  Recent  acts  place 
this  stream  under  stricter  supervision  than 
hitherto. 

The  Neponset  River  has  a  number  of  paper 
mills,  tanneries  and  other  industries  on  its 
banks,  some  of  which  require  the  whole  dr> 
weather  flow  of  the  stream  for  manufav-turing 
purposes.  This  has  resulted  in  a  great  -lui- 
sance,  and  special  pressure  is  now  being 
brought  upon  the  riparian  mill  owners  to  dis- 
pose of  their  wastes  in  such  a  manner  as  to 
avoid  a  nuisance.  The  attainment  of  drink- 
ing water  standards  in  the  stream  is  not 
sought  for. 

INFLUENCE  OF  THE  STATE  BOARD  OF   HEALTH. 

No  survey  of  the  sanitary  conditions  in 
Massachusetts  can  be  made  without  frequent 
reference  to  the  State  Board  of  Health,  whose 
influence  in  shaping  the  policy  of  the  state 
has  been  very  great.  Furthermore,  the  scien- 
tific work  of  the  Board  has  been  of  a  high 
order  of  excellence  and  has  been  the  guide 
for  engineers  and  sanitarians  not  only  of 
Massachusetts   but   all    over   the   world. 

The  influence  of  the  Board  of  Health  has 
lieen  exercised  largely  in  the  form  of  advice, 
and  by  recommendations  to  the  legislature 
leading  to  legislation  affecting  particular  mat- 
ters. .'Xcts  authorizing  the  issue  of  bonds  for 
sewerage  works  invariably  carry  the  clause 
providing  that  the  plans  shall  have  the  ap- 
proval of  the  Board.  This  power  has  no 
doubt  saved  much  money  to  communities  by 
preventing  them  from  rushing  into  ill-advised 
schemes. 

The  first  flush  of  enthusiasm  for  intermit- 
tent filtration  having  been  tempered  by  sub- 
sequent experience,  it  has  come  to  be  recog- 
nized by  engineers  that  sewage  purification 
is  a  question  of  degree,  and  that  the  function 
of  a  sewage  disposal  plant  is  not  to  produce 
an  effluent  suitable  in  every  case  for  dischaige 
into  a  source  of  domestic  water  supply.  It 
is  but  fair  to  note,  however,  that  unlike  many 
devices  advanced  from  time  to  time,  intermit- 
tent filtration  has  held  its  own,  and  that  when 
natural  conditions  are  right,  this  method  is 
considered  as  satisfactory  as  it  w-as  Jo  years 
ago.  There  is  a  great  difference  between  the 
quality  of  water  fit  for  drinking  and  that  of 
one  inoffensive  to  sight  and  smell.  Intermit- 
tent filtration  is  impracticable  in  many  cases, 
and  it  is  the  opinion  of  many  engineers  that 
under  conditions  existing  on  some  streams, 
it  is  an  economic  waste  to  more  than  attain 
the  lower  standard,  as  long  as  the  upper  and 
ideal  one  cannot  be  reached.  It  is  generally 
believed,  however,  by  all  engineers  that  the 
minimum  degree  of  purification  should  be  the 
removal  of  the  suspended  matter,  which,  when 
discharged  into  the  stream,  would  accumulate 
on  the  bottom  and  sides  of  the  same  and  pro- 
duce a  miisance. 

The  practical  question  is,  however,  wh.al  is 
the  function  of  the  rivers  in  industrial  and 
manufacturing  communities,  and  what  stan- 
dards of  quality  and  purification  can  be  main- 
tained  under   varying  conditions. 

It  is  an  open  question  of,  under  most  of 
the  conditions  which  obtain  in  Massachusetts, 
the  purification  of  sewage  to  a  point  where 
the  effluent  will  be  inoffensive  to  sight  and 
smell,   cannot   he   .iccomplished   more   cheaply 


194 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     Xo.  7. 


by  means  employed  in  other  localities,  tliati 
by  intermittent  sand  filtration  as  practiced  in 
Massachusetts.  In  this  connection  it  may  be 
noted  that  one  of  the  largest  fihration  areas 
in  the  state,  that  of  Brockton,  comprising:  37 
acres  of  beds,  only  treats  the  sewage  of  a 
community  of  (iO.UOO  people.  It  is  evident, 
therefore,  that  the  single  problem  of  securing 
land  of  sufficient  extent  and  satisfactory  qual- 
ity, will,  as  the  cities  increase  in  size,  be  a 
very  important  one,  both  from  a  financial  and 
also  from  an  engineering  standpoint.  There 
are,  however,  vast  sandy  areas  in  the  eastern 
part  of  the  state  which  are  practically  useless 
for  other  purposes,  and  these  areas,  though 
out  of  the  question  for  the  use  of  any  one 
city,  might  be  used  by  a  group  of  cities  which 
could  be  served  by  a  common  trunk  sewer. 

Naturally  the  Board  is  alive  to  these  phases 
of  the  problem,  and  it  has  conducted  exten- 
■  ive  experiments  with  contact  beds  and  trick- 
ling filters.  The  Board  therefore  is  in  a  posi- 
tion, at  least  from  a  theoretical  standpoint,  to 
deal  with  the  problems  connected  \\M\  the 
more  recently  developed  methods  of  sewage 
disposal,  as  they  arise. 

At  present  there  is  a  bill  before  the  Massa- 
chusetts Legislature  which,  if  passed,  will 
grant  powers  to  the  City  of  Fitchburg  to  con- 
struct Emscher  or  Imhofif  tanks  and  trickling 
filters,  for  the  disposal  of  the  sewage  of  this 
large  manufacturing  city.  As  yet  the  matter 
has  not  been  placed  before  the  State  Board 
of  Health  for  approval,  and  their  decision  in 
the  premises  is  looked  forward  to  with  a 
great  deal  of  interest.  The  Nashua  River  on 
which  Fitchburg  is  situated,  is  a  stream  which 
is  not  used  for  a  water  supply,  and  which 
would  be  impracticable  to  maintain  in  a  con- 
dition for  such  use.  It  would  seem  unneces- 
sary, in  the  opinion  of  many  engineers,  for 
the  State  authorities  to  set  any  higher  stan- 
dard for  the  purity  of  the  effluent  than  would 
prevent  a  nuisance  and  fit  the  stream  for  tiie 
various  industrial  and  pleasurable  uses  of  the 
lower  riparian  owners.  This  object  coukl  be 
obtained  if  the  plant  would  discharge  a  noa- 
putrescible  effluent,  and  provided  industrial 
wastes  be  treated  in  a  satisfactory  manner 
either  by  complete  plants  discharging  into  the 
river,  or  partial  plants  discharging  into  the 
sewer. 

Truly  the  streams  belong  to  all  the  people, 
and  some  working  basis  must  be  evolved  on 
the  part  of  their  representatives  where  each 
may  have  his  proper  rights  to  the  stream  anrl 
use  it  with  proper  regard  to  the  rights  of  all. 


The       Strength       of       Crossarms.— The 

strength  of  crossarms  has  been  tested  by 
the  Forest  Service  of  the  United  States 
and  it  was  found  that  for  all  ordinary  pole- 
line  conditions  the  crossarm  is  stronger 
than  the  pole.  The  arms  tested  were  of 
Douglas  fir,  long-leaf  pine  (50  per  cent  to 
100  per  cent  heart),  short-leaf  pine  (plain 
and  creosoted)  and  white  cedar.  The  arms 
were  about  3x4  ins.  in  section  (somewhat 
varying)  and  6  ft.  long,  with  three  1^-in. 
vertical  pin-holes  on  either  side  of  the  cen- 
ter. The  two  inner  pin-holes  were  each  8 
ins.  from  the  middle.  For  the  test  the 
crossarm  was  gained  and  bolted  to  a  short 
piece  of  pole  and  the  outer  end  of  the  at- 
tachment bolt  was  supported  by  an  iron 
strap  bracket.  Vertical  load  was  applied 
by  the  testing  machine  acting  on  a  series 
of  distributing  levers,  which  brought  equal 
load  to  bear  on  rods  passing  through  the 
six  pin-holes.  The  maximum  load  which 
the  crossarm  carried  ranged  from  4,800  to 
10  240  lbs.  (based  on  a  standard  section  of 
3.16-x4.10  ins.,  the  average  size  of  Douglas 
fir  arms).  The  crossarms  of  long-leaf  pine 
were  strongest,  ranging  from  9,000  to  10,- 
240.  Douglas  fir  and  short-leaf  pine  were 
slightly  weaker.  White  cedar  showed  a 
strength  of  only  about  5,000  lbs.;  the  failure 
in  the  case  of  white  cedar  was  in  nearly 
all  cases  a  brash  tension  failure.  In  each 
case  the  corresponding  lateral  strength  of 
the  arm  would  he  about  80  per  cent  of  the 
vertical  strength,  or  about  4,000  lbs.  for 
the  white  cedar  crossarm.  Since  tests  of 
poles  have  shown  that  their  resistance  to 
side  pull  is  rarely  as  high  as  3,000  lbs.,  and 
usually  below  2,000,  it  is  seen  that  the 
crossarm  is  the  stronger.  The  values  above 
given  are  all  averages  of  a  considerable 
number  of  samples.  The  compressive 
strength  of  the  wood  in  these  crossarms 
ranged  from  4.700  lbs.  per  sq.  in.  for  the 
white  cedar  to  9,000  lbs.  for  the  better 
samples  of  long-leaf  oine  and  about  7.000 
lbs.  for  Douglas  fir.  Short-leaf  pine  ranged 
from  7,300  for  the  plain  arms  to  something 
below  6,000  lbs.  per  sq.  in.  for  the  creo- 
soted arms.  It  is  concluded  that  for  stan- 
dard 6-ft.  crossarms  the  question  of 
strength  need  not  enter  into  calculations 
of  line  construction  except  in  rare  cases 
of  abrupt  change  in  grade.  The  ability  of 
the  timber  to  resist  decay,  and  methods  of 
preventing  decay,  are  much  more  impor- 
tant. 


Tests  of  Wire  Rope.— The  United  States 
Bureau  of  Standards  has  decided  to  make 
a  series  of  tests  upon  wire  rope,  and,  in 
asking  the  co-operation  of  manufacturers, 
puts  forward  the  following  points:  (1) 
What  should  be  proposed  as  a  standard  ten- 
sile test?  (a)  Proper  length  of  specimen, 
taking  account  of  that  critical  length  over 
and  above  which  the  strands  will  act  as  a 
unit,  (b)  Type  of  end  sockets  or  connec- 
tion, (c)  Elongation,  etc.  (2)  What  im- 
portance should  attach  to  the  torsion  test? 
(Some  authorities  believe  this  to  be  super- 
fluous.) .-^nd  what  should  be  a  standard 
test  for  torsion?  (3)  What  is  suggested 
in  the  way  of  cold  bend  test  over  the  usual 
methods?  (4)  Little  has  been  published 
in  the  matter  of  impact  tests.  It  would 
seem  as  if  this  field  is  important_  and  rec- 
ommendations are  desirable.  (5)  What 
should  be  done  in  the  matter  of  abrasive 
tests?  (6)  Biggart,  Stone  and  others  have 
proposed  and  made  tests  in  which  the  life 
of  cables,  and  other  properties,  are  investi- 
gated by  passing  them  over  a  series  of  pul- 
leys direct  and  reversed,  the  cables  being 
subject  to  different  direct  tensions.  What 
is  the  relative  value  of  such  tests,  and 
how  should  they  be  carried  out?  (7)  Sam- 
ples of  cables  have  been  taken  under  actual 
service  conditions  after  a  number  of  years' 
usage  in  mine  or  elevator  service,  and  tests 
compared  with  the  unused  original  mate- 
rial. Is  anything  in  this  line  desirable?  (8) 
Are  any  other  physical  tests  necessary?  (9) 
Chemical  tests  will  be  made.  What  are 
the  suggestions  in  this  respect?  (10)  What 
number  of  duplicate  tests  is  suggested  for 
any  one  type  or  specimen?  Tetmajer  used 
two  in  his  tests.  Three  would  seem  more 
desirable.  For  the  individual  wires  he  used 
eleven.  Would  not  a  lesser  number,  say  six, 
be  sufficient? 


Steam  Shovel  Record. — A  new  record  for 
an  8-]iour  day  was  made  at  Panama  on 
July  6  with  a  70-ton  steam  shovel  which 
excavated  3,434  cu.  yds.  of  earth  and  rock, 
in  the  west  borrow  pit  of  the  Gatun  Dam. 
The  material  was  loaded  on  202  large 
Oliver  dump  cars.  This  is  119  cu.  yds. 
more  than  the  previous  record  made  by 
the  same  shovel  and  crew  on  April  2nd, 
I9I2.  The  shovel  is  No.  120  and  the  op- 
erating crew  consists  of  I.  P.  Kelleher  and 
L.   P.    Bonnell,   engineer   and   crancnian. 
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Rapid  Method  for  Volume  Calculation 
in  Railroad  Cuts  and  Fills. 

Contributed   by   Chas.   W.    Rauch,   Hancevllle, 
Alabama. 

The  accompanying  tables  were  designed  for 
the  rapid  computation  of  yardage  in  railroad 
work,  after  the  areas  of  the  sections  have 
been  figured.  The  tables  are  based  on  a  dis- 
tance between  sections  of  50  ft.,  but  can  be 
used  satisfactorily  for  other  distances  by 
multiplying  by  the  proper  factor,  i.  e.,  twice 
the  distance  between  stations  in  feet  divided 
by  liM).  In  using  these  tables,  no  difficulty 
need  be  experienced  as  to  the  position  of  the 
decimal  point  if  it  be  ke|)t  in  mind  that  the 
final  result  in  cubic  yards  is  always  equal  to 
8  per  cent  less  than  the  sum  of  the  two  end 
areas,  these  being  express.-.l  in  square  feet. 
In  the  lirst  column  of  the  tables  will  be  seen 
values  of  double  end  area,  and  opposite  the 
correspondmg  values  of  volume  between  sta- 
tions in  cubic  y.irds,  zeros  and  decimal  points 
being  omitted.  For  instance,  IKM  <;,,  ft  is 
equivalent  to  ir.h)  cu.  yds.,  28  sq.  ft.  U  uniiv- 
alcnt  to  2-".9  cu.  yds.,  etc. 

In  using  the  •...'.us  proceed  as  f oi-.Mvs ; 
First  add  the  f.v,,  ^ivj  area;  of  tlie  sc>ir.n< 
expressing   the   result   to  ;he   nc-.rest   -Lnths' 
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10692  99 

10300  00 


1  009 

2  019 

3  026' 

4  037 

5  046 

6  056 

7  065 
074 
083 


S 
9 

10  093 

31  102 

32  111 

13  120 

14  130 


15  1,39 

16  148 

17  157 
IS  167 

19  176 

20  185 

21  194 

22  204 

23  213 


25 


222 
231 
241 
250 
259 


29  269 

30  27S 

31  287 

32  296 

33  306 

34  335 

35  321 

36  333 

37  343 

38  352 

39  361 

40  M-0 

41  380 

42  389 


TABLE  II. 
98      57 


43 

44  407 

45  417 

46  426 

47  435 

48  444 

49  454 

50  463 

51  472 

52  481 

53  491 

54  500 

55  509 

56  519 


58  537 

69  546 

60  556 

61  565 

62  574 

63  583 

64  593 

65  602 

66  611 

67  620 

68  630 

69  639 

70  648 


71  657 

72  667 


676 
685 


75  694 

76  704 
^^  713 

722 
731 


78 
79 
80  741 


SI 


83 

84 


•50 
759 
769 

778 


85  787 

86  796 

87  806 

.88  815 

89  824 

90  833 

91  843 

92  852 
;<:)  S61 
^■1  870 
95  880 
!'6  889 
P7  898 
98  907 


99  917 

100  926 

101  935 

102  944 

103  954 

104  96.? 
lOo  972 

106  981 

107  991 
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then  9i-j..j.  In  Table  I  \vc  find  9720  equals 
90.  Subtracting  mentally  9720  from  9755  we 
obtain  35,  and  consulting  35  in  Table  II  we 
find  324.     The  result  is  then  903.2  cu.  yds. 

For  double  end  areas  of  values  less  than 
109  sq.  ft..  Table  II  may  be  used  alone.  Ne- 
glecting temporarily  the  figure  in  the  tenths 
place  find  the  corresponding  value  in  the 
second  column ;  then  arithmetically  add  to 
this  value  the  digit  expressing  the  tenths  of 
the  area  value,  except  it  be  7,  8  or  9,  when 
add  one  less  in  each  case.  For  instance,  G2.3 
sq.  ft.  is  equivalent  to  57.4  plus  0.3  or  57,7 ; 
however  02.8  equals  57.4  plus  0.7  or  58.1  cu. 
yds. 

For  larger  areas,  a  combination  of  these 
two  methods  must  be  used.  For  example,  let 
us  say  we  have  a  double  end  area  of  0824.3 
sq.  ft.  In  Table  I  we  find  6804  equals  03; 
subtract  0804  from  6824,  and  consult  Table  II 
for  20:  this  gives  us  185.  We  now  add  the 
3  to  185,  giving  us  188.  The  final  result  is 
then  0318.8  cu.  yds. 

As  an  example  of  odd  stations,  let  us  as- 
sume that  station  5932  has  an  end  area  of 
633.24  and  station  5932  plus  27  an  end  area 
of  244.80.  The  double  end  area  is  then  equal 
to  878.0,  giving  a  yardage  of  813.0  on  a  basis 
of  50  ft.  Since  it  is  27  ft.  we  multiply  by  0.54 
giving  us  439.0  cu.  yds. 

This  method  is  especially  valuable  to  rail- 
road resident  engineers,  as  it  will  save  a 
great  deal  of  time  and  work  in  preparing 
monthly  estimates.  A  little  practice  with  the 
tables  should  enable  one  to  perform  the  op- 
eration almost  as  fast  as  the  result  can  be 
set   down  on  paper. 


A   Combination   Pile   Driver  and  Der- 
rick for  Trestle  Construction. 

The  accompanying  drawing  shows  a  com- 
bination pile  driver  and  derrick  employed  with 
success  in  trestle  construction  through  swamp 
lands  on  the  Baton  Rouge  Cut-ofif  of  the 
Southern  Pacific  Co.  Very  little  explanation 
of  the  drawings  is  needed.  As  will  be  seen 
the    leads    for    the    hammer    are    carried    by 


arms  projecting  ahead  of  the  body  of  the 
driver,  so  that  piles  can  be  driven  some  30 
ft.  in  advance  of  the  front  wheels.  The  der- 
rick boom  is  between  the  leads  and  the  front 
end  of  the  driver  platforms.  A  three-drum 
engine  operates  both  driver  and  derrick  boom  ; 
one  drum  only  operates  the  derrick  hoisting 
line  and  the  other  functions  of  the  boom  are 
actuated  by  hand.  For  passing  material  from 
behind  the  machine  on  the  trestle  to  the  work 
ahead,  a  small  truck  car  is  used  which  is  run 
on  a  track  passing  under  the  frame  of  the 
machine  to  within  reach  of  the  boom  line. 
In  the  work  through  the  Louisiana  swamps 
10(1  ft.  of  trestle  was  averaged  per  day  and 
frequently  as  much   as  200   ft.  was  built. 


A  Motor  Truck  Equipped  for  Digging 
Pole  Holes  and  Erecting  Poles. 

The  accompanying  illustration  shows  a 
motor  truck  equipped  to  dig  pole  holes  and 
erect  poles  for  transmission  lines.  This  truck 
has  been  tried  out  successfully  and  should  be 
worth  investigation  by  electric  railway  and 
power  companies  having  pole  line  to  construct 
and  renew.  The  truck  consists  of  a  regular 
3-ton  Mack  chassis  carrying  a  platform  on 
the  rear  end  of  which  is  mounted  the  derrick 
and  boring  mechanism.  The  arrangement  is 
obvious  from  the  illustration.  In  operation 
the  truck  is  moved  into  position  over  the 
point  where  the  pole  is  to  be  set  and  the 
hole  is  drilled  using  a  disk  bit  as  shown  by 
the  illustration.  The  hoist  line  is  then  at- 
tached to  the  pole  which  is  raised  and  dropped 
into  the  hole.'  A  test  made  of  one  of  these 
trucks  is  reported  by  engineers  of  the  Bell 
Telechone  Co.,  of  Philadelphia,  Pa.,  as  fol- 
lows : 

A  test  was  made  at  G^assboro.  N.  J.,  of  Post 
Hole  Digger  No.  1.  The  digger  left  the  Bell 
Telephone  Co.'s  offices,  17th  and  Filbert  streets. 
Philadelphia,  v/ith  a  driver  and  operator  of  the 
drill,  at  7:10  a.  m..  May  21,  arriving  at  the  scene 
of  operation  at  8:45,  a  distance  of  25  miles. 

The  first  hole  was  dug  and  the  pole  set  in 
place   in    27    minutes;    the   second    hole    was   dug 


and  pole  set  in  position  in  30  minutes;  the  third 
hole  was  dug  and  pole  set  in  position  In  45  min- 
utes: the  fourth  hole  in  the  same  time.  The 
time  of  placing  the  third  and  fourth  poles  was 
just  a  little  longer  on  account  of  getting  the 
derrick  and  the  pole  set  in  position  under  a 
string  of  30  wires.  The  poles  were  35  ft.  in 
height,  and  even  this  time  was  extremely  won- 
derful owing  to  the  fact  that  it  was  not  neces- 
sary to  take  wires  down  to  place  the  new  pole 
in  position.  The  fifth  and  sixth  poles  were  dug 
and  the  poles  set  in  position  in  25  minutes. 

The  gang  for  drilling  the  holes  consisted  of 
two  men,  and  the  operator  of  the  truck,  and  a 
total  of  five  men  were  used  to  set  the  pole  in 
position.  I'nder  the  old  method  it 
requires  one  man  one  hour  to  dig 
the  hole,  and  a  gang  of  nine  men  and  a  fore- 
man are  used  to  raise  the  pole  in  position  and 
set  it.  This,  however,  takes  from  fifteen  min- 
utes to  half  an  hour  longer,  which  makes  a  total 
of  nine  men  1^  hours  to  dig  a  hole  and  set  pole 
in  place. 

The  foreman  of  the  gang  informed  the  writer 
that  one  man  can  dig  about  ten  holes  a  day; 
consequently  ten  poles  can  be  set  under  ordinary 
conditions  per  day.  With  Mack  Post  Hole  Dig- 
ger No.  1  two  holes  can  be  dug  and  two  poles 
placed  in  position  in  one  hour,  making  a  total 
of  twentj-  poles  per  day,  and  these  holes  are 
6^  ft.  in  depth,  which  requires  practically  six 
raisings  of  the  drill  to  bring  the  dirt  out  of  the 
holes  and  make  ready  for  the  poles. 

Mr.  Speh,  supervisor  of  supplies  for  the  Bell 
Telephone  Co.,  advised  the  writer  that  at  the 
present  lime,  v.'ith  the  gang  already  on  the 
ground  in  the  old  way,  nine  men  and  a  foreman 
would  cost  approximately  $42  per  day  to  dig  and 
set  ten  pcles.  In  the  new  way  the  telephone 
company  figures  that  it  will  cost,  including  the 
operating  charges  of  the  pole  digger  and  the 
gang  of  men,  about  $1S  a  day  to  operate,  setting 
twentj'  poles  a  day.  which  amount  is  practically 
one-third  of  the  cost  of  the  present  method,  be- 
sides doing  just  double  the   work. 

The  truck  described  is  built  by  the  Inter- 
national Motor  Co.,  Xew  York  city,  to  whom 
we  are  indebted  for  the  information  from 
which  the  description  has  been  prepared. 
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CoEts  of  Driving  Steel  Sheet  Filing  on 
Forty-five  Jobs. 

The  accompanying  table  lists  a  numlx-r  of 
steel  sheet  piling  jobs  for  which  the  cost  of 
driving  has  been  obtained  by  the  Carnegie 
Steel  Co  The  figures  are  pubhshed  in  this 
company's  little  book,  "Steel  Sheet  Piling. 
from  which  we  abstract  the  following  com- 
ment :  •  ■  1      1 

The  cost  of  driving  piling  varies  with  the 
kind  of  piling;  the  character  and  size  of  the 
structure:  the  kind  of  material  encountered: 
depth  of  penetration:  type  of  driver:  kind 
and  weight  of  hammer,  and  experience  of  the 
crew.     The  items  which  make  up  the  driving 


expense  are  likewise  variable,  such  as  the 
cost  of  equipment,  depreciation,  and  whether 
the  plant  is  owned  or  leased  for  the  work. 

The  sum  total  expense  for  a  pile  driving 
crew  and  '  regular  equipment  does  not  vary 
greatly  and  may  usually  be  placed  at  $50  per 
day  or  less,  but  this  is  complicated  by  the 
introduction  of  steam  hammers  which  can 
be  used  suspended  from  derrick  booms  and 
by  that  class  of  work  which  does  not  need 
a'  power  hammer.  In  view  of  the  variations 
in  driving,  cost  figures  of  course  are  only 
approximate,  but  the  records  of  cost  on  jobs 
of  various  sizes  and  under  various  conditions 
mav  be  useful  in  making  estimates  of  the 
cost  of  other  structures  under  similar  con- 
ditions. 

The  actual  cost  of  driving  19,654  ft.  of  12- 
in.  40-Ib.  U.  S.  Steel  Sheet  Piling  (413  tons) 
in  one  installation  per  day  of  ten  hours,  was 
as  follows : 

1  foreman,  per  day %     5.00 

1  engineer,    per    day 4.00 

1  fireman,    per   (lay 3.00 

r>  workmen,   per  day 16. oO 

Maintenance  and  operation  of  driver,  per 
day    • 7-00 

Total  qost  of  driving  crew %  35.50 

Cost  of  crew  for  21  da.vs 745.50 

Handling  and    incidental 60.00 

Total    J805.50 

Cost  per  foot  of  penetration 4.1  cts. 

Cost  per  ton $1.95 

Ttie  piles  were  driven  in  40  to  60-ft.  lengths 
througli  sand  and  clay. 

Table  I  gives  the  cost  of  driving  various 
kinds  of  sections  rolled  by  the  Carnegie  Steel 
Co.   in   various   parts   of   the   country. 


Motor   Truck    Pole    Hole    Digger   and       Derrick  for   Erecting   Poles. 


Over  90  per  cent  of  the  concrete  for  the 
Panama  locks  is  in  place,  the  amount  at 
the  close  of  work  on  July  27  being  3,864,156 
cu.  yds.,  out  of  a  total  of  approximately 
4.302.563.  .\  total  of  21,613  cu.  yds.  of  con- 
crete was  laid  in  the  locks  during  the  week 
ending  July  27.  The  Gatum  locks  are  94 
per  cent  completed,  the  Pedro  Miguel  lock 
is  97  per  cent  complete,  and  the  locks  at 
Mira   Flores   are   78   per   cent   complete. 


T.A.BLE  I— COST  OF  DRIVING  STEEL.  SHEET  PILING. 
Note.  — First  34   items  U.   .S.   Steel  sheet   piling.     Next  7   items  Friestedt     interlocking    channel    bar    piling 

channel    bar   piling. 
Kind. 


Next 


items    symmetrical    interlock 


1^ 


Material. 


Remarks. 


Mt.    Carmel,    III 12 

Port  Elizabeth,  S.  A 12 

Glen.   iJhlo    12 

Hartnelt.    Pa 12 

Des    Moines.    la 12 

Winnipeg.    Man 12 

St.    Cloud,    .Minn 12 

Decatur    River,    III 12 

Louisville.   Ky 12 

Wllllamsport.    Ind 12 

Butler,    Pa 12 

Bloomer.    Wis 12 

Albion,   Neb 12 

Roth!ichlld.s,    Wis 

Newark,   .\.  J 12 

Ncligh.   Neb 12 

Hatneld.    Wis 12 

Otl9co  I.rfike,   N.    Y 1_ 

Minneapolis,   Minn Ij 

Milwaukee.    Wis 13 

Minnehaha.   Minn 12 

Evansvllle.    Ind 12 

St.    Ix<uls.    Mo 12 

Barrow  In   l-'urness.   Eng.  12 

PItlsl.urKh.    I'a 12 

Monterrey.    Mex 12 

Evansvllle,  Ind 12 

Evansvllle.    Ind 12 

KlllMiurne,    Wis 12 

FarKo.    .N.    D 12 

Pltl.MbuiKh,    Pa 12 

Brown.Hville,    Pa 12 

Brown.'iv  ille.    Pa 12 

Waukcgan.    Ill 12 

ChlcaKo.    Ill l.i 

Omahu.    Neb ITj 

Inglls.    Fin VI 

West    Point.    Ky 12 

Berrien  Sprlntts.  ;.!lrh...  I'j 

P.ovk   Island,   111 1., 

New   York,   N    Y in 

Pre'Ton    Park,    V\ 15 

Evansvllle,   Ind 10 

Tomah  iwk,    Wts 1.'; 
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35 

366 

28 

22 

32 

20 

Drop 

2.7o 

36 

!I6 

20 

15 

9 

4 

Drop 

10.60 

.S5 

67 

16 

10 

3a 

la 

Drop 

6.00 

3b 

38 

22 

22 

16 

11 

Drop 

3.00 

3b 

85 

26 

16 

40 

a5 

Drop 

5.00 

35 

lo4 

3a 

30 

30 

13 

Drop 

4.50 

35 

61 

IS 

IS 

36 

20 

Drop 

12.00 

3b 

n 

14 

11 

Drop 

11.90 

3b 

113 

30 

21 

100 

80 

Drop 

5.00 

3b 

28 

12 

12 

Drop 

6.64 

35 

312 

20 

20 

30 

3 

Steam 

12.50 

35 

18 

10 

10 

Maul 

29.00 

3b 

35 

26 

10 

11 

6 

Drop 

10.00 

3b 

505 

30 

28 

40 

35 

Steam 

3.50 

3b 

140 

2.i 

23 

20 

Steam 

11.50 

35 

3b 

20 

12 

26 

2 

Drop 

8.00 

3!) 

IbO 

35 

31 

15 

Drop 

21.00 

3» 

46 

20 

IS 

15 

3 

Drop 

17.00 

3b 

15 

14 

14 

16 

13 

Steam 

7.00 

35 

21 

30 

30 

30 

12 

Drop 

7.90 

3n 

182 

3o 

29 

34 

13 

Steam 

7.40 

3:> 

10.1 

20 

19 

86 

10 

Drop 

0.63 

3a 

15 

10 

10 

Drop 

4.00 

33 

92 

25 

24 

6 

4 

Drop 

63.00 

,:a 

134 

24 

5 

10a 

20 

Drop 

5.00 

4U 

130 

24 

20 

28 

a 

Drop 

9.00 

40 

Kl 

20 

20 

31 

26 

Drop 

5.00 

41) 

81 

20 

IV 

31 

26 

Droj) 

10.00 

40 

176 

34 

30 

20 

3 

Drop 

10.00 

,-.8 

2U 

20 

20 

S 

Drop 

10.00 

411 

400 

Sp 

■SO 

33 

12 

Drop 

14.80 

40 

33a 

2a 

20 

60 

8 

Drop 

3.90 

40 

77 

4a 

44 

20 

lb 

Drop 

15.00 

4U 

17 

14 

10 

10 

6 

Drop 

11.40 

810 

6a 

9 

Steam 

10.00 

So 

30 

14 

30 

10 

Drop 

6.50 

70 

20 

IB 

26 

2 

Drop 

16.00 

33 

120 

37 

lb 

25 

1 

Drop 

30.00 

41 

900 

.10 

30 

35 

14 

Steam 

11,00 

41 

21 

17 

16 

15 

12 

Drop 

14.50 

la 

15 

la 

Drop 

20.00 

l-i2 

4I> 

34 

22 

S 

Drop 

5.33 

26 

14 

12 

3b 

25 

Drop 

7.50 

16 

16 

2 

Drop 

20.00 

Sand,    tine   gravel. 

btiff  clay  silt. 

Riprap,   sand  and  gravel. 

Filled    earth,    clay,    sand. 

Clay,  gravel. 

Clay  hardpan. 


Sand,    .gravel. 

Silt,   sand. 

Sand,   coarse  gravel. 

Sand,  blue  clay. 

Quiclcsand. 

Clean    sand. 

Coarse    sand,    gravel. 

Gravel,    sand,    hardpan. 

Sand. 

Sand,   clay,   gravel. 


Sand,   gravel,    boulders. 

Clay,   quieksand,   gravel. 

Sand,   gravi'l. 

Clay    loam.   sand. 

Clay,   quicksand. 

Marl. 

River  mud,  silt. 


Close  packed  sand. 

Close  packed   sand. 

Sand. 

S:ind.    gravel. 

Heavy    clay. 

Sand,  clay!  hardpan. 

Sand,   ckiv.  hardp;in. 

Sand,   (Travel,   hard   clay. 

Sill  clay. 

Slag,    quicksand. 

6   ft.    into   sandstone. 

Mud.   <lay.  gravel. 

Mud.  .<!and,   clay 

Gravel,    hardpan. 

Earth,   .sand,   gravel. 

Decayir;  vegetation,  clay. 

Clay.  ."rale,   cobbles. 

Very  hard  driving  up  to  290  blows 


Slow    hammer,    handling    included. 


Labor,    fuel,    oil,    etc. 
Labor  and  equipment. 

Labor  and  equipment. 
Price  paid  contractor. 
Labor   and    e<iuipment. 


Much    time    lost,    labor    and    equip- 
ment. 

Labor  and   equipment. 
Driven    under    water — divers. 


Driving,    handling 
Inexperienced   crew. 
Price    paid    contractor. 

Labor,    equipment,   etc 
Handling   cost,    13.6    cts. 

Price    paid    contractor 
Difficult  job. 
Labor  hanrtlir.u 

Price    paid    contractor. 


per    ft. 
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The   August   crop   report 

The    Doings      °^   '^^    ^'-    ^-   Government, 

r       °        issued  last  Friday,  indicates 

°'  a    record-breaking  yield   of 

the  Week.  the  leading  cereals.  The 
report  shows  a  corn  crop 
of  280,000,000  bu.  more 
than  a  vear  ago,  a  wheat  crop  exceeding  that 
of  1911  by  59,000,000  bu.  in  spite  of  the  losses 
in  winter  wheat,  and  a  crop  of  oats  28-5,000,- 
000  bu.  larger  than  a  year  ago.  In  addition  to 
these  crop  gains  there  was  estimated  a  crop 
of  barley  42.000,000  bu.  in  excess  of  last  year, 
and  a  hay  crop  that  will  probably  break  all 
records,  the  estimate  being  for  73,000,000  tons, 
compared  to  47,444,000  tons  a  year  ago.  The 
total  yield  of  the  six  leading  cereals  promises 
5,(543,000,000  bu..  against  4,907,000,000  bu.  last 
year. 

Railroad  construction  work,  as  far  as  the 
letting  of  contracts  goes,  has  been  rather  dull 
during  the  present  week.  .\  number  of  new 
projects  made  their  appearance,  but  most  of 
them  are  still  in  the  "shanty  house  talk"  stage 
of  progress  as  yet.  Two  of  these  projects  are 
located  in  western  Massachusetts,  and  relate 
to  work  on  the  New  York  Central  lines  and 
the  Boston  &  Maine  R.  R.  The  former  is 
reported  to  be  contemplating  a  new  line  from 
Palmer,  Mass.,  to  Shelburne  Falls  and  the 
diverting  of  heavy  traffic  to  the  Hosaac  Tun- 
nel. The  Boston  &  Maine  is  reported  to  have 
surveys  under  way  for  a  new  low-level  freight 
line  from  Greenfield,  Mass.,  to  Mechanicsville, 
X.  Y.  In  Chicago  the  directors  of  the  Chicago 
&  Western  Indiana  R.  R.  Co.  last  week  au- 
thorized a  bond  issue  of  $200,000,000  for  a 
new  station  and  terminal  yard.  In  the  way  of 
construction  contracts  let  recently  the  follow- 
ing may  be  noted :  Donald  Jeffrey,  Chariton, 
la.,  for  grading  between  Morley  and  Oxford 
Junction.  la.,  and  between  Herndon  and  Coon 
Rapids,  la.,  for  second  track  work  for  the 
Chicago.  Milwaukee  &  St.  Paul  Ry. ;  Alex. 
McGavock,  Mason  City,  111.,  for  grading  yards 
at  La  Crescent.  IMinn..  for  the  Chicago,  Mil- 
waukee &  St.  Paul  Rv. ;  C.  W.  Gindele  &  Co., 
.3333  South  La  Salle  St.,  Chicago,  111.,  for  con- 
structing a  new  station  at  Minneapolis,  Minn., 
for  the  Great  Northern  R.  R. ;  Arthur  Mc- 
Mullen.  New-  York  City,  for  constructing 
masonry  and  embankments  on  1.34  mile  of 
Section  2  of  New  York  Connecting  R.  R.., 
from  Woodside  Ave.  to  Stemler  St.,  Long 
Island  City;  Flagg  &  Standiver,  Portland, 
Ore.,  for  constructing  25  miles  of  line  from 
Eugene  to  a  point  a  little  north  of  Monroe 
for  Portland,  Eugene  &  Eastern  Ry.  (elec- 
tric) ;  Twohey  Bros.,  Wells  Fargo  Bldg_.,  Spo- 
kane, Wash.,  for  the  construction  of  125  miles 
of  road  between  Kamloops.  B.  C.  and  Yellow- 
stone Pass,  constituting  part  of  the  main  line 
of  the  Canadian  Northern  Ry.  between  Ed- 
monton   and    Vancouver. 

In  the  w^ay  of  road  work,  about  tlie  biggest 
bunch  of  contracts  coming  up  since  our  last 
issue  is  in  Ohio.  Bids  are  now  being  asked 
by  the  Ohio  State  Highway  Commissioner,  at 
Columbus,  on  13  contracts,  the  aggregate  esti- 
mated cost  of  which  is  about  $J82,<liWt.  Ohio, 
by  the  way,  will  vote  Sept.  3  on  ratifying  the 
amendemnt  to  the  constitution  authorizing  the 
issuance  of  $50,000,000  in  bonds  for  improve- 
ments of  roads  under  the  state  aid  plan. 

A   number    of    good-sized    bridge    contracts 


have  come  up  for  letting  recently.  The  city 
of  Denver,  Colo.,  is  calling  for  bids  on  two 
reinforced  concrete  highway  bridges  over 
Cherry  Creek  in  that  city.  These  contracts 
will  probably  be  followed  by  others  for  two 
or  three  bridges  of  similar  type.  Bids  arc 
being  asked  at  Jersey  City,  iSf.  J.,  for  con- 
structing a  large  bridge  over  the  Passaic  River 
on  the  Belleville  Turnpike  between  Belleville 
and  Kearney,  N.  J.,  and  the  city  of  Chicago, 
111.,  is  taking  bids  on  the  structural  steel  for 
three  bridges  to  be  erected  over  the  North 
Branch  of  the  Chicago  River. 

Not  many  large  contracts  for  drainage  work 
have  come  up  recently.  About  the  best  are 
the  followdng :  The  Commissioners  of  the 
Mineral  Marsh  Special  Drainage  District  in 
Bureau  and  Henry  Counties,  111.,  are  calling 
for  bids  for  cleaning  some  17%  miles  of 
ditches,  the  work  requiring  the  removal  of 
227,133  cu.  yds.  material.  Bids  are  also  being 
asked  for  the  construction  of  drainage  ditches 
in  District  No.  9,  North  Yakima,  Wash.,  this 
work  requiring  300,000  cu.  yds.  of  excavation. 
In  Texas  all  bids  for  the  construction  of 
100  miles  of  drainage  canals  for  Drainage  Dis- 
trict No.  5.  LaPorte,  Tex.,  were  rejected  and 
new  bids  are  being  asked  until  Aug.  25. 

The  Massachusetts  State  Board  of  Health 
is  calling  for  bids  for  dredging  and  improving 
the  channel  of  the  Neponset  River  in  Boston, 
Milton,  Dedham,  Westwood,  Canton,  Nor- 
wood and  Sharon,  Mass.  The  approximate 
quantities  are :  170,000  cu.  yds.  of  mud,  etc. ; 
160,000  cu.  yds.  of  ground,  etc.,  and  1,000  cu. 
yds.    of    ledge    rock. 

In  Pennslvania  two  good-sized  contracts  are 
now  being  advertised  in  the  cities  of  Harris- 
burg  and  Erie.  Bids  on  the  latter  work  are 
to  be  received  by  the  Commission  for  the  Im- 
provement of  the  State  Canal  Basins  at  Port 
of  Erie.  The  work  called  for  the  construc- 
tion and  completion  of  sea  walls  and  bridges, 
about  000  ft.  long,  and  dredging  for  purpose 
of  deepening  the  canal  basins,  and  will  include 
all  excavations,  concrete,  timber  and  steel 
necessarv  for  the  purpose.  The  city  of  Erie, 
Pa.,  will  spend  $10,nO()  additional  for  work 
similar  and  adjacent  to  that  noted  above.  The 
Harrisburg,  Pa.,  work  calls  for  the  improve- 
ment of  Paxton  Creek  by  the  construction  of 
15.400  lin.  ft.  of  reinforced  concrete  bottom, 
and  reinforced  concrete  retaining  walls. 
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PERSONAL 


Mr.  C.  H.  Dana  has  been  appointed  Chief 
Engineer  of  the  Union  Terminal  Co.  at  Dallas, 
Tex. 

Mr.  Carl  Benton,  a  graduate  Engineer  of 
the  State  University  of  Colorado,  was 
drowned  with  two  companions  on  Aug.  7. 
while  sailing  on  the  San  Acacia  reservoir  four 
miles  west  of   Alamosa,  Colo. 

Prof.  James  NewMn,  Dean  of  the  Depart- 
ment of  Engineering  of  Loyola  University, 
Chicago,  died  on  .Vugust  8.  He  has  been  at 
the  head  of  engineering  at  Loyola  University 
since  its  organization  in  1908. 

Col.  A,  H.  Swanson,  a  pioneer  railroad 
builder  of  Houston,  Texas,  died  on  August  7, 
35 


at  the  age  of  84  years.  He  was  prominently 
identified  with  the  construction  of  the  Mor- 
gan's Louisiana  &  Texas  Line  in  Louisiana 
and  the  branch  lines  of  the  Houston  &  Texas 
Central.  He  was  also  a  leading  figure  in  the 
management  of  the  Houston  &  Texas  Central. 

Mr.  F.  E.  Foster  has  been  appointed  Assist- 
ant Superintendent  of  the  Sonora  Division  of 
the  Ferrocarril  de  Sonora,  a  branch  of  the 
Southern  Pacific  of  Mexico.  His  headquar- 
ters will  be  at  Empalme. 

Mr.  Robt.  Mitchell,  a  young  contractor  of 
Balboa  Beach,  Calif.,  and  formerly  of  In- 
dianapolis, was  drowned  on  July  27,  while 
directing  the  construction  of  the  bridge  lead- 
ing from  Balboa  Island  to  the  mainland. 

Mr.  Harry  G.  Davis,  formerly  with  the 
Creosoted  Wood  Paving  Block  .\ssociation,  is 
now-  associated  with  the  Chicago  Tie  &  Tim- 
ber Preserving  Co.,  1818  McCormick  Bldg., 
Chicago,  as  Manager  of  the  paving  block  de- 
partment. 

Mr.  Edwin  Gray,  formerly  Engineer  ot 
Maintenance  of  Way  of  the  Southern  Ry.  at 
St.  Louis,  has  resigned  and  will  engage  in  the 
general  railroad  contracting  business  as  a 
member  of  the  firm  of  Jones-Gray  Construc- 
tion Co.  This  company  has  a  contract  for  con 
structing  a  new  line  in  Kentucky  for  the 
Louisville  &  Nashville  R.  R.  Mr.  Gray's  head- 
quarters will  be  at  Winchester,  Ky. 

Mr.  James  J.  Heaman  has  received  the  ap- 
pointment of  Assistant  to  the  Chief  Engineer 
of  the  Grand  Trunk  Pacific  Ry.  He  has  al- 
ready taken  up  the  duties  of  his  new-  position 
and  will  make  his  headquarters  in  Winnipeg. 
Mr.  Heaman,  previous  to  his  appointment  as 
Assistant  to  B.  B.  Kelliher,  was  Division  En- 
gineer at  Fitzhugh,  .-Xlberta.  Before  that  time 
he  was  Assistant  Engineer  in  Winnipeg. 

Mr.  Dabney  H.  Maury,  who  announced 
some  time  ago  that  he  would  open  an  office  in 
Chicago,  has  secured  Suite  1137-8  Monadnock 
Block.  Chicago.  He  will  make  a  specialty  of 
reports  on,  and  design  and  superintendence  of, 
works  for  water  supply  and  purification,  light- 
ing and  power  plants,  and  of  appraisal  and 
adjustment  of  rates  of  public  utilities.  Mr. 
Douglas  .-K.  Graham,  who  will  be  his  principal 
.Assistant  Engineer,  has  had  seven  years  ex- 
perience in  important  hydraulic,  sanitary  and 
appraisal  work. 

Maj.  W.  W.  Crosby,  wliose  resignation  as 
Chief  Engineer  of  the  State  Roads  Commis- 
sion of  Alaryland  was  noted  in  a  recent  issue, 
has  announced  the  establishment  of  offices  at 
532  North  Howard  St..  Baltimore.  Md.  Mai 
Crosby  has  been  in  various  engmecring  prac- 
tice for  25  years,  the  last  15  of  which  have 
been  devoted  almost  exclusively  to  road  and 
street  work.  Under  his  direction,  while  in 
charge  of  tlie  modern  road  work  of  Mary- 
land for  nearly  12  years,  pl.-ins,  estimates  and 
specifications  w-ere  prepared  lor  work  cover- 
ing expenditures  of  over  $10,000,000,  of  which 
over  $&.t)0O,000  worth  has  actually  been  com- 
pleted. The  variety  of  this  work  has  been 
extraordinarily  great,  including  as  it  did,  not 
only  country  roads  of  almost  all  known  kinds, 
but  also  city  street  work  of  the  highest  types, 
such  as  sheet  and  block  pavements,  park  drives 
and  boulevards  with  bridges  of  various  kinds. 
His  new  arrangements  include  provisions   for 
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furiiisliing  expert  aiitl  competent  advice  on  the 
chemical  side  of  all  highway  problems.  He  is 
also  prepared,  from  experience  in  such  mat- 
ters, to  give  particular  consideration  to  prob- 
lems arising  in  connection  with  the  organiza- 
tion and  re-organization  of  departments  o\ 
systems  for  the  prosecution  of  highway  con- 
struction and  maintenance. 


INDUSTRIAL 


L)anicl  .Agnew,  who  has  been  connected  in 
various  capacities  with  the  Minneapolis  Steel 
&  Machinery  Co.  since  19-1,  has  resigned  as 
contracting  agent,  to  accept  a  position  with  the 
Trussed  Concrete  Steel  Co.,  Detroit,  Mich. 

The  Minnesota  Steel  Co.  has  placed  an  or- 
der amounting  to  approximately  $500,000  with 
the  Morgan  Engineering  Co.,  .-Mliance,  O.,  for 
a  number  of  electric  cranes  ranging  from  10 
to  150  tons  capacity. 

The  Foundation  Co.,  of  New  York,  has  just 
completed  its  contract  for  the  foundations  of 
the  Railway  Exchange  Building  in  St.  Louis, 
Mo.  This  embraces  29  pneumatic  caissons 
around  the  edge  of  the  plot  covering  an  entire 
city  block,  and  51  other  piers,  constructed  by 
the  open  method.  The  general  contractor  for 
the  building  is  the  Westlake  Construction  Co. 
The  building  is  to  be  used  as  the  general 
offices  of  many  of  the  railroads  running  into 
St.  Louis.  The  Foundation  Co.  is  also  en- 
gaged on  a  large  contract  covering  the  founda- 
tions for  a  building  being  erected  by  the  Kin- 
ney Realty  Company  at  Broad  and  Market 
Sts.,  Newark,  N.  J.  It  embraces  all  the  exca- 
vation and  construction  of  concrete  piers.  The 
general  contractor  is  the  Hedden  Construction 
Co. 

One  of  the  principal  bridge-building  con- 
tracts of  the  year  has  just  been  placed  by  the 
Great  Central  Railway  of  England  with  Sir 
William  .'\rrol  &  Co.,  Ltd.,  of  Glasgow,  Scot- 
land, for  the  construction  of  a  large  new  rail- 
way and  highway  Scherzer  rolling  lift  bridge 
and  approaches  across  the  River  Trent  at 
Keadby.  in  Lincoln,  England.  The  structure 
will  be  composed  of  two  fixed  approach  spans 
in  addition  to  the  bascule  span  and  the  track 
girder  span  upon  which  the  moving  leaf  rolls 
in  its  operation,  on  the  well-known  simple 
Scherzer  principle.  The  total  length  of  steel 
work  will  be  nearly  000  ft.  Each  span  will 
have  three  trusses,  the  center  truss  dividing 
the  railway  and  roadway  portions  of  the 
bridge  deck.  The  railway  section  will  have  a 
width  of  29  ft.  and  the  roadway  24  ft.  center 
to  center  of  trusses.  The  movable  span  of 
this  bridge  is  of  the  Scherzer  single  leaf 
through  type,  and  as  it  will  have  a  movable 
length  of  160  ft.  and  an  extreme  width  of 
nearly  CO  ft.  it  \v'\\\  be  one  of  the  largest  bas- 
cule bridges  in  the  world.  The  machinery 
and  power  equipment  designed  for  opening 
and  closing  the  bridge  in  one  minute  is  very 
simple  and  effective  for  so  large  and  heavy 
a  structure.  The  power  will  be  electricity, 
generated  in  a  machinery  house  alongside  the 
bridge,  and  this  current  will  actuate  the  mo- 
tors, which  are  placed  on  the  rear  end  of  the 
movable  leaf.  These  motors  are  geared  to  the 
main  operating  shafts,  which  drive  pinions 
engaging  with  racks  on  independent  fixed  sup- 
ports outside  of  the  plane  of  the  movable 
bridge  trusses.  This  method  of  operation  is 
one  of  the  special  features  of  the  latest  de- 
signs of  Scherzer  rolling  lift  bridges,  and  re- 
duces the  machinery  and  power  required  to 
a  minimum  even  in  the  largest  and  heaviest 
structures.  The  substructure  will  consist  of 
steel  caissons  carried  to  about  .V)  ft.  below  the 
low  water  of  ordinary  spring  tides,  and  the  ma- 
sonry piers  carrying  the  superstructure  will 
be  founded  upon  these  caissons.  The  entire 
bridge  is  designed  in  accordance  with  the 
latest  practice  in  both  foundations  and  steel 
structures  to  carry  the  heaviest  main  line 
traffic  of  the  Great  Central  Railway  betv.een 
Doncastcr.  Grimshv  and  the  large,  modern 
Immingham  docks  on  the  HumberRiver.  .Sir 
William  Arrol  &  Co.,  Ltd.,  will  execute  the 


work  under  the  supervision  of  J.  B.  Ball,  En- 
gineer-in-Chief  of  the  Great  Central  Railway 
Company,  London,  by  whom  the  foundations 
and  approach  spans  were  designed.  The 
Scherzer  Rolling  Lift  Bridge  Company,  Chi- 
cago, Mr.  Albert  H.  Scherzer,  President  and 
Chief  Engineer,  designed  the  superstructure 
operating  machinery  and  power  equipment  of 
the  bascule  span,  and  will  maintain  a  general 
consulting  engineering  supervision  over  the 
manufacture  and  erection  of  that  portion  of 
the  work  in  co-operation  with  Mr.  Ball's  staff. 


CATALOGUES 


The  Machinery  List. — Paper,  4x6  ins.,  64 
pp.  A.  H.  Hitchcock,  1220  Caxton  Build- 
ing,  Chicago,    III. 

This  is  a  monthly  reference  list  for  buy- 
ers of  saw  mill  and  wood-working  ma- 
chinery. 

Channon's  Review. — Paper.  6x9  ins.,  28 
pp.     H.   Channon  Co.,  Chicago,  111. 

The  review  for  August  contains  a  de- 
scription of  a  sand  and  gravel  pumping 
plant  at  Oregon,  III.,  and  illustrations  and 
descriptions  of  contractors'  equipment  for 
sale   by   the   company. 

Ransome  Unit  Construction. — Paper,  6x9 
ins.,  24  pp.  The  Ransome  Engineering 
Co.,  90  West  street.  New  York  City. 

This  catalog  contains  illustrations  and 
descriptions  of  the  construction  of  a  num- 
ber of  buildings,  including  shop  buildings 
and  residences,  by  the  Ransome  unit  sys- 
tem. 

Chain  Belt. — Paper,  6x9  ins.,  8  pp.  Chain 
Belt    Co.,   Milwaukee,   Wis. 

This  is  the  August  number  of  "Chain 
Belt,"  and  it  contains  a  descriptive  article 
of  the  method  adopted  for  roundhouse  con- 
struction on  the  Lake  Shore  &  Michigan 
Southern  R.  R.  at  Chicago,  by  means  of 
the  shooting  system  and  movable  steel 
towers  72  feet  high. 

Steubner  Buckets  &  Contractors'  Sup- 
plies.— Paper,  6fsx9  ins.,  156  pp.  G.  L. 
Steubner  Iron  Works.  Vernon  and  Twelfth 
streets,  Lond  Island  City,  N.  Y. 

This  is  illustrated  catalog  and  price-list 
No.  555,  which  contains  complete  illustra- 
tions, descriptions  and  price-list  for  all 
kinds  of  hoisting  buckets,  blocks,  industrial 
railways  cars,  wheelbarrows,  trucks,  wag- 
ons, screens,  and  auxiliaries.  Tables  and 
formulae  useful  to  contractors  are  append- 
ed. 

Lidgerwood  Rapid  Unloader.  —  Paper, 
9;.4xll%  ins.,  16  pp.  Lidgerwood  Mfg.  Co! 
96  Liberty  street.  New  York  City. 

This  catalog  contains  interesting  photo- 
graphs of  work  on  the  Northern  Pacific 
Ry.,  on  the  Panama  Canal  and  other  places, 
showing  Lidgerwood  Unloaders  unloading 
train  loads  of  materials.  Thirty  of  these 
unloaders  were  bought  for  unloading  ma- 
terial from  flat  cars,  carrying  spoil  from 
the  canal  w'ork  at  an  average  of  about  60  - 
000  cars  a  month,  \vith  loads  of  Wt  mil- 
lion yards.  Each  halftone  shown  in  this 
book  illustrates  a  different  use  of  the  un- 
loader system. 

Derricks    and    Derrick    Engines.— Board 

9^x11)4    ins.,    78    pp.      Lidgerwood    Mfo-' 
Co..  96  Liberty  street.  New  York  City. 

-Ml  _  the  standard  styles  of  steam  and 
electric  hoists  used  for  derrick  work  are 
illustrated,  described  and  tabulated.  The 
Lidgerwood  Portable  Warehouse  Crane  is 
shown,  as  is  also  the  Lidgerwood-Craw- 
Tord  Excavator.  W^ire  rope  blocks,  sheaves, 
wiTt  rope  and  wire  rope  fittings  are  also' 
catalogued.  Perhaps  the  most  interesting 
part   of   the   book    is   contained    in    the   20 


pages  of  installations,  which  show  admir- 
able half-tone  illustrations  from  photos, 
showing  Lidgerwood  derricks  erecting  the 
Woolworth  Building,  Grand  Central  Ter- 
minal improvements,  etc.  The  book  is  a 
very  desirable  addition  to  a  catalog  lib- 
rary. 

Sportsman's  Clothing. — Paper,  4x9  ins., 
32  pp.     Bird,  Jones  &  Kenyon,  Utica,  N.  Y. 

This  catalog  contains  illustrations,  de- 
scriptions and  price-lists  of  Duxbak  sports- 
man's clothing  and  "Kamp-it"  outing  cloth- 
ing. 

Crescent  Portland  Cement. — Paper,  3  "4x6 
ins.,  12  pp.  Crescent  Portland  Cement  Co., 
Wampum,  Pa. 

This  booklet  contains  results  of  tests  on 
Crescent  Portland  cement  and  a  list  of 
works   in   which   the   cement   is   used. 

The  Apperson  Way. — Paper,  6x9  ins.,  40 
pp.  Apperson  Bros.  .Automobile  Co.,  Ko- 
komo,   Ind. 

This  issue  of  the  ".Vpperson  W'ay"  con- 
tains an  interesting  article,  entitled  "The 
Truth  About  the  First  .American  Automo- 
bile." Other  matters  of  interest  in  the  auto- 
mobile   line   are    contained. 

Valves  and  Fittings. — Cloth,  6Vi2x9^  ins., 
232  pp.  The  Pratt  &  Cady  Co.,  Hartford, 
Conn. 

This  is  a  very  complete  catalog  on  valves 
and  fittings  manufactured  by  the  Pratt  & 
Cady  Co.  All  materials  are  illustrated 
complete,  with  descriptions  and  tables  of 
sizes  and  prices.  Line  drawings  are  also 
given,   with  complete  tables   of  dimensions. 

The   White    River   Development. — Board, 

9x12  ins,.  24  pp.  Stone  &  Webster  En- 
gineering  Corjioration.   Boston,   Mass. 

This  is  a  very  attractive  catalog,  con- 
taining a  description,  with  excellent  illus- 
trations, of  the  construction  of  the  power 
plant  and  system  of  lakes,  providing  2% 
billion  feet  of  water  at  440  feet  head,  on 
the  White  River  in  tlie  State  of  Washing- 
ton. 

I.  H.  C.  Service  Bulletin.— Paper,  8%x4 
ins..  6  pp.  International  Harvester  Co., 
Chicago,   III. 

This  is  the  August  issue  of  the  Service 
Bulletin,  which  is  published  each  month. 
This  issue  contains  an  article  on  the  use  of 
a  gasoline  tractor  for  pulling  and  plowing 
through  scrub  oak  and  hazeibrush  patches, 
covering  four  or  five  acres  per  day  in  a 
place   where    horses   cannot   be   used. 

Expanded  Metal.— Card.  2^4x5]^  ins. 
Northwestern  Expanded  Metal  Co.,  93  Old 
Colony  Building,  Chicago,  III. 

This  company  has  issued  a  sliding  scale 
showing  yardages  in  walls  of  various 
heights  and  lengths,  which  may  be  calcu- 
lated rapidly  by  the  use  of  the  scale  On 
the  opposite  side  the  size  of  expanded  me- 
tal and  the  slab  thickness  required  is 
shown  for  reinforced  concrete  fioors  of 
various  spans  and  for  various  calculated 
loads. 

Mechanical  Draft.— Paper,  7x9  ins.,  66 
pp.  The  American  Blower  Co.,  Detroit, 
Mich. 

Publication  No.  343  calls  attention  to 
natural  advantages  readily  realized  with 
artificial  draft  produced  by  mechanical 
means.  A  complete  discussion  of  the  sub- 
ject IS  given,  together  with  illustrations 
and  descriptions  of  draft-creating  appli- 
ances "Siroco"  fans  are  shown  as  in- 
stalled in  various  places.  Illustrations  and 
descriptions,  line  drawings  and  tabular 
matter,  are  given  on  "Siroco"  fans  Ta- 
bles of  useful  data  are  also  given. 


August  14,  1912. 
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Alabama. 

The  Alabama  &  Northwestern  Ry.  has  au- 
thorized the  construction  of  a  5-mile  exten- 
sion from  Pine  Hill  to  Lewiston.  P.  C.  Byrne, 
Pine  Hill,  Ala.,  is  Superintendent. 

Citizens  of  Monroeville.  Ala.,  are  reported 
to  have  subscribed  sufficient  funds  for  the 
construction  of  18  miles  railroad  from  Mon- 
roe Junction,  thence  Monroeville  to  Manistee. 
Barnett  &  Bugg,  attorneys,  Monroeville,  are 
the  promoters. 

Arkansas. 

The  Ashley,  Drew  &  Xorthern  Ry.  Co.  has 
heen  chartered  with  a  capital  stock  of  $000,000. 
This  railroad  had  been  incorporated  pre- 
viously as  the  Crossett,  Afonticello  &  North- 
ern, the  change  being  made  because  of  the 
Supreme  Court  tap  line  decision.  The  direc- 
tors are :  R.  O.  Roy,  Crossett.  Ark, :  Sher- 
man Cook,  ."Mexandria,  La. ;  B.  A.  Cannon, 
Crossett,  and  J.  T.  Sifford  and  T.  J.  Gaughan, 
Camden. 

California. 

Plans  have  been  completed  by  the  Board  of 
Works  of  San  Francisco  for  the  extension  of 
the  Geary  St.  municipal  railway  to  the  Beach. 
Much  of  the  material  for  this  work  is  on 
hand,  and  bids  for  the  construction  work  will 
probably  be  asked  shortly.  M.  Marsden  is 
City  Engineer  of   San   Francisco. 

The  San  Diego,  Riverside  &  Los  .\ngeles 
Ry.  Co.,  a  proposed  electric  railway,  has  filed 
a  petition  with  the  State  Railroad  Commis- 
sion asking  permission  to  sell  $8,000,000  of 
bonds  for  the  purpose  of  constructing  its 
projected  line  between  Los  Angeles  and  San  . 
Diego  by  way  of  Riverside  and  Escondido. 
Franklin  Helms,  Los  Angeles,  Cal.,  is  the  pro- 
moter. 

Plans  are  under  consideration  for  th; 
construction  of  a  14-mile  electric  railway  from 
San  Jose  to  the  New  Almaden  mines.  Charles 
A.  Nonas,  San  Jose,  President  and  General 
Manager  of  the  mines,  is  interested. 

The  following  have  sub-contracts  from  the 
Utah  Construction  Co.,  Ogden.  Utah,  on  the 
double  tracking  of  the  Southern  Pacific  in 
Nevada  county  from  Lawton  to  Hinton,  a  half 
mile  west  of  Iceland :  Palmer.  McBryde  & 
Quail,  at  Ware,  with  two  camps  at  present :  H. 
A.  Whitley  Co.,  at  Verdi,  three  camps ;  Wa- 
satch Construction  Co.,  at  Mystic,  two  camps ; 
Moffitt  &  Meade,  at  Floriston,  one  camp; 
Chadwick  &  Sykes,  at  Iceland,  two  camps. 

It  is  reported  that  a  plan  will  be  submitted 
to  the  directors  of  the  Chicago.  Rock  Island 
&  Pacific  R.  R.  at  a  meeting  in  Chicago  on 
Oct.  10,  for  giving  the  road  a  western  terminus 
at  Los  Angeles.  It  is  understood  that  repre- 
sentatives of  the  road  have  been  working  on 
a  feasible  route  for  some  time,  and  there  is 
reason  to  believe  that  President  Henry  U. 
Mudge  is  at  the  present  time  making  a  trip 
over  this  route. 

The  Southern  Pacific  R.  R.,  William  Hood, 
Chief  Engineer,  San  Francisco,  is  reported  to 
be  planning  various  contracts  shortly  for  a 
short  stretch  of  double  track  work  from  Col- 
fax to  Dutch  Flat.  It  is  also  reported  that 
contractors  have  been  over  the  proposed 
double  track  work  betw-een  Colfax  and 
Truckee  with  a  view  to  bidding  on  the  work. 

Florida. 

Clover    &   Wade    have    shipped    their    outfit 
from    Avon    Park,    Fla.,    to    Dumicllen,    Fla., 
where   they  have   a   contract   for  a   new   rail- 
road from  that  place  toward  Monticello. 
Georgia. 

The  Americus,  Tipton  &  .A.tlantic  R.  R.  has 
completed  its  organization 
the  following  officers  :  I. 
ton.  President :  John  W. 
Secretary ;  J.  S.  Shingler. 
Vice  President,  and  L.  G. 


by  the  election  of 
W.  Myers  of  Tif- 
Greer,  of  Tifton, 
of  Ashburn,  First 
Council,  of  Ameri- 


cus, Second  Vice  President.  The  Board  of 
Directors  is  composed  of:  H.  H.  Tift, 
Chairman,  and  I.  W.  Myers,  representing  Tif- 
ton;  L.  G.  Council  and  G.  R.  Ellis,  Americus; 
C.  J.  Champion,  Oakfield  and  Doles;  J.  S. 
Shingler  and  J.  L.  Evans,  .-Vshburn ;  A.  W. 
Gaskins,  Nashville,  and  M.  C.  Lee,   Milltown. 

Idaho. 

Definite  steps  are  reported  to  have  been 
taken  by  the  Hill  interests  for  a  line  through 
central  Idaho,  Oregon  and  California.  Grading 
contracts  for  the  first  80  miles  from  Grange- 
ville.  Idaho,  to  New  Meadows,  Idaho,  are 
stated  to  have  been  let  on  July  SO.  Contracts 
for  grading  from  Weiser,  Idaho,  to  Klamath. 
Ore.,  just  east  of  the  Cascade  mountains  and 
nortTi  of  the  California  state  line,  are  also  to 
be  let  shortly,  it  is  said.  New  Meadows,  Idaho, 
is  the  northern  terminal  of  the  Pacific  &  Idaho 
Northern  R.  R.,  and  this  road  wdll  be  used 
by  the  Hill  system  as  a  link  in  the  new  line. 

The  Hagerman  Valley  Ry.  Co.  has  been  or- 
ganized for  the  construction  of  a  15-mile  elec- 
tric railway  between  Wendell  and  Hager- 
man Valley.  A  considerable  part  of  the  right- 
of-way  has  been  secured,  and  it  is  probable 
that  as  soon  as  the  remainder  is  obtained 
construction  will  be  started.  It  is  planned  to 
complete  a  portion  of  the  line  this  fall.  J.  W. 
Crowley,  of  the  Crowley-Salisbury  Construc- 
tion Co.,  railroad  contractors,  Davenport,  la., 
is  interested. 

Illinois. 

H.  G.  Palmer  &  Co.,  Yorkville,  111.,  has 
closed  a  contract  with  the  Central  Illinois 
Railway  Company  for  the  engineering-financial 
reports  of  its  proposed  railway.  These  re- 
ports will  go  direct  to  a  private  syndicate  of 
foreign  bankers  in  Vienna  and  Berlin  who 
are  understood  to  be  ready  to  furnish  the 
necessary  funds  to  construct  the  road.  H.  G. 
Palmer  &  Co.  represent  this  syndicate  as  its 
examining  engineers.  This  proposed  railway 
will  extend  from  Hawthorne  (Chicago), 
through  Plainfield.  Wedron,  Dimmick,  Manul- 
ius,  Princeton,  New  Bedford.  Thomas,  Hoop- 
pole,  Geneseo,  Edgeton  and  to  JNIuscatine,  la., 
a  distance  of  approximatelv  200  miles  and 
will  cost  about  $0,000,000.  the  line  has  been 
run  preliminary  the  entire  distance  and  per- 
manent location  has  been  made  between  Plain- 
field  and  Wedron  and  over  85  per  cent  of  the 
right-of-way  has  been  secured.  The  road  will 
be  a  steam  road  and  built  for  extra  heavy 
traffic ;  road  bed  being  graded  10  ft.  on  top 
with  3,000  ties  per  mile  and  M-lb.  steel. 

The  Chicago,  Peoria  &  Quincy  Terminal 
Ry.  Co.  has  filed  its  incorporation  papers  at 
Peoria.  The  company  has  a  capital  stock  of 
$200,000  and  proposes  to  build  a  traction  line 
from  Quincy,  '111.,  to  Peoria. 

Incorporation  papers  are  to  be  filed  shortly 
for  the  Central  Illinois  Traction  Co..  which 
will  construct  and  operate  the  proposed 
Peoria-Keokuk  interurban  railway.  The  incor- 
poration will  probably  include  J.  T.  .Adams,  a 
contractor  of  Columbus.  C;  C.  R.  Williams, 
of  Chicago;  A.  L.  Ralston,  of  Grove  City,  O. ; 
W.  R.  Curran,  of  Pekin ;  W.  .A.sh,  of  Canton, 
and  Calvin  G.  Formahle  and  Bert  C.  Huddle- 
son,  farmers,  of  West  Fulton. 

The  property  of  the  Freeport  Railway  & 
Light  Co.,  of  Freeport,  III.,  has  been  pur- 
chased bv  Samuel  Insull,  Chicago,  III.,  for  a 
consideration  said  to  lie  $T5u.ii0i)l  The  hold- 
ings of  the  company  include  two  power  sta- 
tions, eight  miles  of  track  within  the  city 
limits  and  a  contract  with  the  city  for  lighting. 
It  is  stated  that  new  tracks  will  be  laid,  new 
cars  purchased  and  ten  miles  of  additional 
track  laid  and  a  complete  change  in  the  over- 
head wiring  made  by  the  new  owner.  A.  J. 
Goddard,  Freeport.  111.,  president  and  manager, 
will  remain  tcmporarilv  in  charge. 

The  Chicago  &  Western  Indiana  R.  R..  E.  H. 
Lee,   Chief   Engineer,  Chicago,  111.,  has    pur- 


chased the  Chicago  Union  Transfer  Ry.  To 
consummate  the  purchase  of  the  new'  prop- 
erty and  add  other  improvements — including 
the  building  of  a  large  passenger  terminal 
on  the  site  bounded  by  Polk,  IGth,  Clark  and 
State  Sts.,  Chicago,  the  directors  of  the  Chi- 
cago &  Western  Indiana  R.  R.  have  voted 
a  bond  issue  of  $200,000,000.  One-half  of  the 
bond  issue  will  be  set  aside  for  the  construc- 
tion of  the  passenger  and  freight  terminals 
and  irnprovements  to  be  made  in  connection 
therewith  from  year  to  year.  Fifty  million 
will  be  used  to  pay  for  the  Chicago  Union 
Transfer  Ry.  and  for  improvements  and  addi- 
tions to  be  made  whenever  it  is  deemed  de- 
sirable to  do  so.  The  remaining  $-50,000,000 
of  the  issue  will  take  care  of  the  bond  obli- 
gations of  the  Western  Indiana.  Several  plans 
for  both  the  freight  and  passenger  terminals 
are  now  under  consideration,  but  none  has 
been  agreed  upon.  It  is  probable,  however, 
that  what  is  known  as  the  Delano  plan  will 
prove  to  be  acceptable.  This  provides  for  the 
erection  of  a  large  passenger  station  between 
12th.  10th,  State  and  Clark  Sts.,  and  a  freight 
terminal  between  Polk,  12th,  Clark  and  State 
Sts. 

Indiana. 

The  Board  of  Public  Works  of  Fort  Wayne, 
has  approved  the  plans  and  estimate  of  the 
Wabash  R.  R.,  A.  O.  Cunningham,  Chief  En- 
gineer, St.  Louis.  Mo.,  for  under  passes  at 
Harrison  St.,  Broadway.  Taylor  St.,  and 
Thompson  Ave.  The  work  will  cost  about 
$150,000,  of  which  the  city  will  pay  25  per  cent. 

Contracts  for  an  extension  of  the  projected 
line  of  the  Vermillion  Traction  Co.  are  to  be 
let  as  soon  as  the  company  completes  its  or- 
ganization. This  company  proposes  a  30-mile 
line  from  Clinton,  Ind..  to  Ridgefarm.  Pre- 
liminary surveys  have  been  made  and  the  cap- 
ital for  construction  secured.  Thos.  Graves, 
719  Land  Bldg.,  Indianapolis,  Ind.,  is  Chief 
Engineer,  and  James  A.  Davidson,  Tlfl  Law 
Bldg.,  Indianapolis,  is  Secretarv  and  Treas- 
urer. 

The  Pennsylvania  R.  R.  is  reported  to  have 
surveys  under  way  for  a  new  right-of-way  be- 
tween Vernon  and  Dupont.  10  miles,  which 
would  eliminate  a  number  of  curves  and 
bridges  in  the  present  line  between  the  two 
places. 

The  Co-operative  Construction  Co.,  Majestic 
Bldg.,  Chicago,  111.,  and  LaPorte,  Ind.,  as 
previously  noted  in  these  columns,  has  a  con- 
tract for  the  extension  of  the  Gary  &  Inter- 
urban Ry.,  the  work  being  located  in  the  towns 
of  Gary,  East  Chicago  and  Hainmond.  Th^ 
work  is  all  city  work,  as  the  line  is  built  over 
and  above  streets  in  the  above  named  towns. 
The  contract  includes  one  bridge  over  the  Lit- 
tle Calumet  River,  to  be  of  pile-bent  construc- 
tion and  about  500  ft.  long.  None  of  the  work 
is  to  be  sublet.  T.  G.  Hamilton.  LaPorte.  Ind., 
is  Chief  Engineer  of  the  construction  com- 
pany. 

Iowa. 

®Donald  Jeffrey.  Chariton.  la.,  has  been 
awarded  contracts  for  grading  between  Mor- 
ley  and  Oxford  Junction,  la.,  and  between 
Herndon  and  Coon  Rapids,  la,,  for  second 
track  work  for  the  Chicago.  Milwaukee  &  St. 
Paul  Ry.  The  contracts  include  about  1.250,- 
000  cu.  yds.  of  excavation. 

The  Mason  City  &  Osage  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  the  c.ipital  for 
the  construction  of  its  projected  31-niile  line 
from  Mason  City  to  Osage.  Construction 
contracts  are  to  be  let  this  year,  if  possible. 
F.  .-v.  O'Connor,  New  Hampton,  la.,  is  Presi- 
dent. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry. 
has  purchased  additional  land  at  Perry,  Ta.. 
to  he  used  by  the  company  in  the  extensive 
yards  and  transfer  station  which  will  be  built 
in  the  west  part  of  the  city.    The  plans  of  the 


•}.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Milwaukee  include  the  erection  of  new  repair 
shop'i.  roundhouse,  car  factory,  etc. 

Kansas. 

I'rcliniinarv  surveys  and  localion  have  been 
made  for  the  projected  line  of  the  Hutchin- 
son &  Western  Interurban  R.  R.  At  the  elec- 
tion on  Aug.  t!  the  proposition  of  voting  bonds 
to  aid  the  company  was  carried  by  a  large 
majority  in  every  voting  precinct  in  which  the 
bond  proposition  was  up.  -A  subscription  cam- 
paign carried  on  by  60  of  the  business  men  of 
Hutchinson  has  been  started  to  raise  the  rc- 
quireil  amount  of  local  capital  in  this  town. 
The  linancing  of  this  road,  as  far  as  local 
capital  is  concerned,  should  be  completed  by 
Sept.  10,  shortly  after  which  it  is  hoped  to 
begin  actual  work  on  construction.  F.  P. 
Roehr,  Masonic  Temple,  Hutchinson,  Kan.,  is 
General  Manager  of  the  Hutchinson  &  West- 
ern   [nterurban  R.   R. 

Louisiana. 

The  Public  Belt  Railroad  Commission  of 
Xew  Orleans  proposes  to  relay  about  nine 
miles  of  track  on  the  Public  Belt  R.  R.  with 
80-lb.  steel  and  to  make  a  ^-mile  extension 
to  the  main  line.  .Ml  of  the  work  will  be 
done  bv  forces  in  the  employ  of  the  Public 
Belt  R.'  R.  A.  R  Barclay,  Municipal  Bldg.. 
New  Orleans,  La.,  is  .'\ssistant  Engineer,  Pub- 
lic l?elt  R.  R.  of  Xew  Orleans. 

Maine. 

The  Maine  Central  R.  R.,  T.  L.  Dunn,  Chief 
Engineer.  Portland,  Me.,  is  reported  to  be 
considering  building  a  l^O-mile  branch  from 
its  main  line  to  Lubec. 

Massachusetts. 

The  New  York  Central  &  Hudson  River 
R.  R.,  G.  W.  Kittredgc.  Chief  Engineer,  New' 
York  City,  is  reported  to  be  considering  a 
plan  for  diverting  its  heavier  traffic  to  Hoosac 
tunnel.  The  plan  provides  for  utilization  of 
the  tracks  of  the  Fitchburg  railroad  from  its 
connection  with  the  main  line  of  New  York 
Central  in  the  Mohawk  valley.  New  York,  and 
thence  via  Hoosac  tunnel  route  with  its  easy 
grades  to  Shelburne  Falls.  Mass.  Included  in 
the  plans  is  the  construction  of  a  new  line 
fmm  Palmer,  Mass.,  to  Shelburne  Falls.  Such 
a  line  would  afford  a  route  at  least  20  miles 
which  involves  some  of  the  steepest  railroad 
shorter  than  the  Boston  &  ."Mbany  route, 
through  Albany,  Pittsfield  and  Springfield, 
grades  in  the  United  States. 

The  Boston  &  Maine  R.  R.,  according  to 
advices  from  Boston,  is  considering  tentatively 
some  extensive  improvements  in  Western 
Massachusetts.  The  plan  is  said  to  inchule 
the  construction  of  a  new  low  level  freight 
line  between  East  Deerfield,  near  Greenfield, 
and  Mechanicsville,  N.  Y.,  where  work  is  al- 
ready under  way  on  $7.50,000  hump  yard.  .\s 
outlined  the  plan  calls  for  the  use  of  the 
present  main  line  entirely  for  passenger 
traffic  and  fast  east-bound  freights,  tlie  west- 
bound tracks  handling  the  returning  "empties" 
and  passenger  traffic  also.  The  new  line  would 
be  filled  with  all  types  of  east-bound  freight 
except  the  "fast"  freight  and  would  be  dis- 
tinctly a  freight  line  for  the  express  purpose 
of  handling  swiftly  additional  freight  from  the 
West.  The  purpose  of  the  new  line  would  lie 
partly  to  avoid  the  heavy  grades.  On  such 
L:r  I'll.,  the  advantages  of  electric  power  could 
■•.l.-'i  lie  employed,  and  it  is  understood  that  it 
is  the  intention  to  use  only  electric  engines 
throughout  the  western  division  within  three 
years.  The  power  for  the  electrification  of 
the  road  could  be  gotten  from  the  companies 
which  are  harnessing  the  water-power  of  the 
Deerfield   River. 

The  Directors  of  the  Port  of  Boston,  Hugh 
B.incroft,  chairman,  Boston,  Mass.,  have  ac- 
quired the  first  link  in  what  mav  be  a  com- 
prehensive belt  line  requiring  the  building  of 
14  to  28  miles  of  new  railroad  to  connect 
existing  lines  into  Boston  and  give  all  of  them 
convenient  access  to  the  steamship  wharves. 
Neither  the  wharves,  nor  the  railroad  tracks 
which  terminate  in  Boston,  can  be  used  to 
their  best  advantage  as  at  present  arranged, 


with  the  Xew  York,  Xew  Haven  &  Hartford 
Co  running  one  line  into  South  Boston,  tne 
Boston  &  Albany  sending  its  trains  into  h.ast 
Boston  bv  an  exclusive  and  circuitous  route, 
and  the  Boston  &  Maine  dominating  tracks  to 
Charlestown. 

Michigan. 

Preliminary  surveys  for  the  proposed  east- 
ern route  of  the  Muskegon  to  Manistee  Rail- 
wav  through  Hesperia  and  Walkerville  have 
been  completed  and  it  is  expected  that  a  re- 
port will  he  submitted  by  Sept.  1  to  the  par- 
ties interested.  The  W.  J.  Sherman  Co.,  To- 
ledo. O.,  is  the  Engineer. 

The  Ann  Arbor  R.  R.,  J.  K.  Howard,  En- 
gineer Maintenance  of  Way,  Owosso,  Mich, 
is  considering  plans  for  its  new  yards  and 
grade  at  Owosso,  and  will  probably  have  con- 
struction work  started  this  fall.  The  yard  and 
shops  will  call  for  an  expenditure  of  about 
$300,000. 

Announcement  has  been  made  that  con- 
struction work  will  be  started  early  next 
month  on  the  Port  Huron  &  Northern  Ry., 
and  that  the  line  will  be  in  operation  between 
Port  Huron  and  Lexington  by  Nov.  1.  W^  E. 
Bolles,   Detroit,   Mich.,   is  Treasurer. 

City  Grade  Commission  of  Kalamazoo, 
Mich.,  and  officials  of  Michigan  Central  R.  R. 
have  been  conference  regarding  the  elevation 
of  tracks  through  the  city.  The  proposed 
change  w-ould  require  the  elevation  of  the 
tracks  for  a  distance  of  ten  miles  and  would 
involve  the  expenditure  of  about  $2,000,000. 
Minnesota. 

®Alex.  McGavock,  Mason  City,  III,  has  been 
awarded  the  contract  for  grading  yards  at 
LaCrescent,  Minn.,  for  the  Chicago,  Milwau- 
kee &  St.  Paul  Ry..  the  contract  calling  for 
moving  about  80,000  cu.  yds.  of  dirt, 

®C.  W.  Gindele  Co.,  .3333  South  La  Salle 
St.,  Chicago,  III,  has  been  awarded  the  con- 
tract for  constructing  a  new  station  at  Min- 
neapolis for  the  Great  Northern  R.  R. 

Duluth  and  the  Iron  Country. 

BY    PETER  E.   ME.^GHER. 

®F.  A.  Baxter,  Duluth,  was  awarded  a  con- 
tract for  five  miles  of  grading  by  the  Soo 
Line  Railway  in  the  vicinity  of  Crosby,  Minn. 
He   will   start  on  this  work  immediately, 

®P,  McDonnell,  Duluth,  Minn.,  was  aw^ard- 
ed  two  contracts  bv  the  city  of  Duluth  in  the 
past  two  weeks.  One  amounts  to  about  $68,- 
000  and  the  other  about  $2,000.  He  will  start 
on  the  same  immediately. 

®P,  G.  Pastoret,  of  the  Pastoret-Lawrence 
Co.,  Duluth,  was  a  visitor  and  stated  that  their 
work  at  St,  Paul  was  very  near  completed, 
and  that  they  were  recently  awarded  a  con- 
tract by  the  city  of  Evel'eth  for  sewers 
amounting  to  about  $16,000.  He  will  start  on 
the  same  immediately. 

®Gerry  &  Neault,  a  new  contracting  firm, 
were  awarded  their  first  job  by  the  Great 
Northern  R.  R.  Co.  last  week.  It  is  about 
12,000  to  16.000  yds.,  and  they  have  already 
started  on  the  same  and  will"  finish  as  fast 
as  possible. 

®The  Arthur  Iron  Mining  Co.  let  two  nice 
contracts  last  week.  Both  of  these  contracts 
were  for  stripping  mines.  One  amounts  to 
about  three  million  yards,  and  the  other 
amounts  to  about  one-half  million  yards. 
They  were  both  awarded  to  Butler  Brothers, 
New  York  Life  Bldg.,  St.  Paul  Minn.,  and  the 
contractors  have  already  started  on  the  work. 
The  following  were  the  contractors  that  bid 
for  this  stripping:  Butler  Brothers,  Roberts- 
Kingston  Contracting  Company,  Porter  Broth- 
ers, Winston-Dear  Company.  Carl  Hall  & 
Company,  and   Drake  &  Stratton  Company. 

Arthur  Mitchell,  the  contractor,  was  a  caller. 
He  is  not  engaged  in  doing  any  construction 
work  at  the  present  time,  but  is  acting  as  Chief 
Engineer  for  the  Duluth  &  Northern  Minne- 
sota Railway  Company,  He  just  came  in  from 
a  three  weeks'  trip  in  the  woods,  and  certainly 
looks  fine. 

Paul  Baines,  formerly  Superintendent  for 
the  Drake  &  Stratton  Co.,  contractors  on  the 
Range,   has   resigned   his   position    with    that 
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company,  and  has  gone  with  the  Winston-Dear 
Co.  We  are  very  glad  to  hear  that  Mr.  Baines 
is  going  to  stay  in  this  territory,  as  he  had 
some  offers  from  elsewhere,  and  as  he  was 
giving  them  serious  consideration  there  was  a 
chance  of  him  leaving  here. 

R.  H.  Rossiter,  representing  the  Marion 
Steam  Shovel  Co.,  is  spending  a  few  days 
here  with  us  at  the  present  time.  He  states 
that  business  is  very  good  with  his  firn., 

J,  B.  Rhodes,  of  the  Western  Wheeled 
Scraper  Co.,  has  been  spending  the  last  two 
or  three  weeks  with  us  here,  and  landed  some 
very  nice  orders.  .Among  them  w-as  one  for 
80  'l6-yd.  standard  gage  dump  cars  to  Win- 
ston-Dear Company,  and  28  12-yard  standard 
gage  dump  cars  to  Butler  Brothers.  These 
cars  are  to  be  used  by  these  people  on  their 
stripping  contracts  on  the  Iron  Range.  Mr. 
Rhodes  is  to  be  congratulated  on  landing  these 
orders. 

Eugene  McGary,  the  concrete  contractor,  is 
engaged  at  the  present  time  putting  in  some 
cuKerts  for  the  Duluth  and  Iron  Range  Rail- 
wav. 

G.  L.  Eergan,  of  the  Taylor  Iron  &  Steel 
Co.,  was  a  caller  last  week  and  reports  busi- 
ness very  good  with  his  concern. 

George  King,  the  contractor,  was  a  caller, 
and  states  that  the  steam  shovel  he  recently 
purchased  is  doing  very  nice  work  on  the 
grading  contract  he  has  near  this  city. 

P.  E.  Bergman  was  a  caller  last  week,  and 
stated  he  is  engaged  on  some  paving  contracts 
for  the  city  of  Superior,  Wis. 

There  is  a  rumor  here  at  the  present  time 
that  one  of  the  large  mining  companies  in  this 
vicinity  is  going  to  let  a  stripping  contract 
amoun'ting  to  about  13,000,000  cu.  yds.  At  the 
present  writing  the  rumor  cannot  be  verified, 
but  I  believe  tliat  there  is  something  to  it. 

J.  W.  Hewitson,  the  contractor  from  Port 
.■\rthur,  was  a  caller  and  stated  that  the  work 
that  he  was  awarded  by  the  C.  P.  R.  Railroad 
recently  has  all  been  covered.  He  also  stated 
that  he  thought  there  would  be  considerable 
railroad  work  let  over  in  his  vicinity  this  sea- 
son. 

We  had  a  letter  from  F.  C.  Peabody,  for- 
merly Superintendent  for  Dale  &  Bumgartner. 
He  is  now  in  charge  of  some  work  for  I-'oley 
Brothers  at  Xipigon,  Ontario.  He  states  their 
work  is  progressing  nicely,  but  they  have  been 
seriously  handicapped  on  account  of  the  short- 
age of  men. 

The  labor  situation  at  Duluth  is  in  a  very 
serious  condition  at  the  present  time,  and  it 
is  the  worst  we  have  seen  in  ten  years.  Con- 
tractors are  offering  as  high  as  three  dollars 
($3.00)  per  day  for  men,  and  are  not  getting 
one-third  as  many  as  they  would  like.  Some 
of  the  railroads  up  in  this  vicinity  have  been 
forced  to  close  down  their  gravel  pits  on  ac- 
count of  not  getting  enough  men  for  their 
extra  gangs.  There  is  not  an  industry  in  this 
state  that  is  not  handicapped  by  the  shortage 
of  labor.  I  estimate,  conservatively,  seven  to 
ten  thousand  men  could  be  used  here.  This. 
of  course,  is  due  to  the  rush  to  the  harvest 
fields,  but  I  believe  the  situation  will  be  relieved 
some  in  about  six  weeks. 

Contractors,  and  any  firms  interested  in  the 
construction  line,  are  asked  to  make  the 
offices  of  Peter  E.  Meagher,  10!)  West  Michi- 
gan St.,  Duluth.  Minn.,  their  headepiarters 
while  in  this  vicinity.  We  will  be  glad  to 
show  you  every  courtesy  possible. 

Missouri. 

The  Wabash  R.  R.,  A.  O.  Cunningham. 
Chief  Engineer,  St.  Louis,  Mo.,  has  let  all 
grading  contracts  for  work  it  is  proposed  to 
do  for  the  present.  The  onlv  other  pieces  of 
work  coming  up  in  the  near  future  are  about 
ten  new  brick  and  stone  depots  and  locomo- 
tive repair  shops. 

The  Chicago.  Burlington  &  Quincy  R.  R,  has 
preliminary  work  under  wav  for  the  proposed 
bridge  over  the  Mississippi  River  north  of  St. 
Louis,  but  is  not  yet  far  enough  along  to  take 
up  construction  work. 

About  50  per  cent,  of  the  right-of-way  for 
the  proposed  l)0-mile  interurban  line  of  the 
Kansas    City    &    Fort    Scott    Electric    Ry     Co 
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has  been  secured  and  a  considerable  part  of 
the  balance  has  been  promised.  This  com- 
pany projects  a  Hne  to  rnn  south  from  Rose- 
dale  along  Southwest  Boulevard  to  Stanley, 
Louisburg,  Pleasant,  Prescott.  Fulton  and 
Fort  Scott.  W.  T.  Quarrels,  .Stanley,  Mo.,  is 
President. 

St.  Louis  Items. 

BY  A.   B.    KOENIG. 

®M.  C.  Connors  &  Co.,  14  S.  Canal  St.,  Chi- 
cago, 111.,  were  awarded  the  contract'  for 
grading  two  mine  yards  for  the  Chicago.  Illi- 
nois Midland  Coal  Co.  a,t  Kincaid,  111.  They 
have  subbed  this  work  to  Connell  Bros,  of- 
Janesville,   Wis. 

©Members  of  the  Board  of  Locaf  Improve- 
ments of  Woodriver,  111.,  awarded  the  contract 
for  a  waterworks  system  for  that  village  to 
cost  $40,000.  Bash  &  Gray  of  Joplin,  Mo.,  got 
the  contract  and  promises  to  have  the  system 
completed  by  Nov.  1st. 

John  Marsch,  Borland  Bldg.,  Chicago,  III, 
has  about  2.5,000  yds.  of  team  work  on  the 
Wabash  Railroad  near  Gary,  Ind.,  to  sublet. 
He  also  has  aliout  20,000  yds.  on  the  Chicago, 
Milwaukee  &  St.  Paul  R.  R.  near  Milwaukee 
to  sublet  at  attractive  prices. 

P.  E.  Hickey  of  Hannon  &  Hickey  Brothers 
was  kept  busy  last  week  answering  telegrams 
and  letters  of  congratulations  from  his  numer- 
ous friends  and  associates.  Pat  was  married 
to  Miss  Marie  Ott,  the  belle  of  Ottumwa,  la., 
nt  her  home  on  Aug.  1st.  After  the  ceremony 
they  started  East  on  their  honeymoon.  Their 
first  sloping  place  was  the  Hotel  LaSalle  in 
Chicago  where  Pat  received  quite  a  number 
of  presents,  among  them  a  carload  of  old 
shoes,  "one  at  a  time" ;  he  also  carried  away 
enough  rice  in  his  hair,  ears  and  down  his  back 
to  furnish  rice  pudding  in  their  construction 
camps  for  the  balance  of  the  year.  Up  to  the 
present  writing  Pat  has  not  returned  to  St. 
Louis  wdiere  a  grand  reception  is  awaiting  the 
bride  and  groom. 

J.  N.  George  &  Sons,  Sparkman,  .\rk.,  have 
a  lot  of  grading  and  grubbing  on  the  Rock 
Island  R.  R.  to  sublet. 

The  work  of  constructing  the  temporary 
capitol  for  the  use  of  the  legislature  and  state 
offices  while  the  new  state  house  is  under  con- 
struction began  last  week.  N.  Pelligree  of  St. 
Louis  has  the  contract. 

Maloney  &  Donaldson,  Box  17,  Pekin,  III, 
can  use  a  small  outfit  on  the  Northwestern 
R.  R.  extension  at  that  point. 

The  Schweitzer  Contracting  Co.  was  incor- 
porated here  on  Aug.  8th  to  do  general  con- 
tracting work,  including  street  and  alley  im- 
proving. The  capital  stock  is  $10,000,  fully 
paid,  and  the  incorporators  are  John  Schweitz- 
er, tU  shares ;  Edward  F.  Whelan,  35  shares, 
and  Henry  Schweitzer,  1  share. 

The  Wabash  dispatcher's  force  at  Moberly 
has  been  rearranged,  with  three  trick  men  to 
work  the  east  end,  Moberly  to  St.  Louis,  and 
four  men,  one  an  e.xtra,  to  work  the  north  end. 
The  new  telephone  dispatching  system  into 
Moberly  will  be  completed  by  the  last  of  the 
month. 

Frank  Burke  has  taken  some  work  on  the 
Wabash  R.  R.  near  Dalton,  Mo.,  from  Grom- 
mett  &  Johnson. 

J.  B.  Dorris  has  moved  his  big  outfit  on  the 
Wabash  R.  R.  between  Keithsville  and  Salis- 
bury. Mo. 

Building  permits  for  five  buildings  and  a 
long  retaining  wall  to  cost  altogether  $73,625 
were  issued  last  week  at  the  City  Hall  to  the 
Busch-Sulzer  Brothers-Diesel  Engine  Com- 
pany. The  contractor  is  the  Arnold  Company. 
The  retaining  wall  will  run  from  33110  to  3350 
South  Second  St.  and  will  cost  $125.  A  three- 
story  brick  office  building,  to  cost  $26,000,  will 
he  Iniilt  at  125  to  131  Utah  St.  Other  build- 
irgs  provided  for  in  the  permits  are  a  one- 
story  power  house  at  .3307  to  3311  De  Kalb 
St.,  to  cost  $12,000;  a  three-story  building  tor 
pattern  storage,  to  cost  $IS,00O;  a  one-story 
brick  service  building,  at  3300  and  3302  Soutli 
Second  St.,  to  cost  $.<5,000,  and  a  one-story 
forge  shop,  at  8327  to  3331  De  Kalb  St.,  to 
cost  $8,500.     The  city  vacated  several  streets 


and  alleys  in  the  district  to  the  use  of  the  com- 
pany, the  vacation  following  extended  discus- 
sion. The  total  cost  of  the  plant  will  be  about 
$500,000.  Previously  permits  have  been  taken 
out  for  removing  the  I)uilding  which  formerly 
occupied  the  ground  and  for  installing  the 
foundations  of  concrete. 

W.  F.  Hight  has  taken  a  piece  of  Grommet 
&  Johnson's  work  on  the  Wabash  R.  R.  near 
Moberly,  Mo. 

C.  J.  Griffith,  president  of  the  Ohio  River 
Sand  Co.,  representing  capitalists  of  New  Or- 
leans, Pittsburg  and  Louisville,  has  closed  an 
agreement  with  the  Universal  Sand  Co.  by 
whicli  he  is  to  take  over  the  entire  holdings  of 
the  local  company  at  Pacific  and  Crystal  City. 
A  new  organization,  the  Universal  Sand  & 
Gravel  Co.,  is  to  be  incorporated  with  $500,- 
000  capital  and  modern  equipment  capalile  of 
taking  care  of  100  carloads  of  material  at  each 
plant  will  be  installed.  Mr.  Griffith  will  move 
to  St.  Louis  and  superintend  the  early  opera- 
tions of  the  company.  Offices  will  be  on  the 
twelfth  floor  of  the  Syndicate  Trust  building. 

W.  E.  Tench  &  Co.  have  finished  their  first 
contract  on  the  Wabash  R.  R.  in  Michigan. 
They  just  secured  another  nice  job  on  this  line 
in  Michigan.  Also  a  good  piece  of  double  track 
work  between  Tolona  and  Bement,  III 

Columbus  S.  Jones,  who  has  been  made 
famous  by  doing  station  work,  has  branched 
out  in  the  steam-shovel  business.  Jones  bough: 
himself  a  shovel  the  other  day  and  is  going  to 
do  the  first  job  with  this  new  shovel  on  the 
Wabash  R.  R.  in  Illinois. 

The  $200,000,000  mortgage  of  the  Iron 
Mountain  system,  recently  authorized,  is  being 
filed  for  record  in  all  the  states  and  counties 
in  which  it  possesses  property.  It  was  made 
of  record  in  St.  Louis  on  Aug.  8th.  It  is  to 
the  Union  Trust  Company  of  New  York,  and 
B.  F.  Edwards,  president  of  the  National  Bank 
of  Commerce  in  St.  Louis,  is  trustee  for  the 
bondholders.  The  bonds  are  45-year  gold  is- 
sues and  bear  interest  at  not  more  than  6  per 
cent.  _  The  mortgage  is  dated  July  1,  1012. 
The  filing  fee  at  St.  Louis  was  more  than  $100. 
i^oincidentally  a  $25,000,000  improvement 
mortgage  held  by  the  Guaranty  Trust  Com- 
pany of  New  York  is  being  released. 

Mike  Conroy  informs  us  that  he  will  be 
through  with  his  levee  work  near  Granite  City, 
III,  within  the  next  two  weeks  and  he  will 
have  about  75  teams  idle  about  that  time. 

For  the  second  time  in  nine  months  the 
voters  of  St.  Louis  on  Aug.  5th  rejected  the 
proposition  to  increase  the  bonded,  debt  of  the 
city  for  the  completion  of  the  municipal 
bridge.  The  vote  wa^  43,022  in  favor  and  24,- 
62!)  against,  failing  of  the  necessary  two-thirds 
majority  by  2,078.  The  defeat  of  the  proposi- 
tion was  due  to  the  light  vote,  the  Southern 
Traction  franchise  and  the  bitter  opposition 
to  the  Reber  approach  on  the  east  side  of  the 
river,  which  was  manifested  in  North  and 
South  St.  Louis.  The  political  committees  of 
both  of  the  larger  parties  indorsed  the  meas- 
ure, but  in  many  of  the  wards  it  was  clearly 
shown  by  the  returns  that  the  members  did  not 
control  the  wish  of  the  voters.  In  North  St. 
Louis  a  clear  majority  of  the  voters  opposed 
the  measure.  The  First,  .Second.  Third,  Fourth 
and  Ei.ghteenth  wards  gave  more  votes  a,gainst 
the  bond  issue  than  in  favor,  while  in  others 
it  lacked  a  two-thirds  majority. 

Jack  Carroll  is  .getting  along  line  on  his  Bur- 
lington job  near  Keokuk,  la. 

Geo.  R.  Lacy  and  John  Conley,  comprising 
the  firm  of  Lacy  &  Conley.  bought  a  bunch  of 
big  mules  in  Little  Rock  the  other  day  which 
they  shipped  on  to  the  work  near  Red  Fork. 
Ark. 

Henry  Otto  Sundmacher,  01)  years  old,  a  re- 
tired contractor  and  civil  war  veteran,  died 
here  last  week  at  the  home  of  his  son-in-law, 
J.  J.  Hewitt.  .3,331.'\  South  JeO'erson  Ave.,  after 
an  illness  of  a  few  days  of  pneumonia.  Sund- 
macher, who  was  born  on  board  a  sailing  ves- 
sel off  the  coast  of  Florida,  while  his  parents 
were  en  route  from  Germany  to  the  United 
States,  spent  practically  all  bis  lif  j  in  St.  Loiiis. 
He  was  engaged  in  the  contracting  business  for 
40  years   and   retired   three    years    a]s;o.     He 


served  throughout  the  civil  war  in  the  Union 
army.  Sundmacher  is  survived  by  his  mother. 
Mrs.  Sophia  Kauffman,  who  is  !I0  yeats  old, 
and  by  three  daughters,  Mrs.  Frank  Hof,  Mrs. 
J.  J.  Hewitt  and  Miss  Louise  Sundmacher. 

Walter  II.  Denison  remembered  us  with  a 
crate  of  Alberta  peaches  last  week  which  h.e 
raised  on  his  extensive  orchard.  Many  thanks 
for  same,  Walter.  They  were  surely  appre- 
ciated. 

The  Chicago  &  .Mton  R.  R.  has  been  an- 
noyed by  gangs  of  laborers  shipped  from  Kan- 
sas City  for  track  work  near  .Mtou  imme- 
diately jumping  their  contracts  after  reaching 
,\lton  and  going  to  St.  Louis.  Eighteen  men 
in  one  party  refused  to  work  on  arriving  and 
departed  for  St.  Louis.  One  man.  George  .An- 
derson, who  was  ejected  from  a  train  while 
trying  to  steal  a  ride  to  St.  Louis  after  jump- 
ing his  contract,  was  fined  $lnO  nnd  costs,  in- 
volving a  long  jail  sentence. 

It  was  announced  the  other  day  at  the  St. 
Louis  headquarters  of  the  Wabash  that  I,0<l0 
new  stock  cars  and  1,200  new  box  cars  are 
now  being  delivered.  They  are  built  in  St. 
Louis  at  the  St.  George  St.  plant  of  the  .Xnicr- 
ican  Car  and  Foundry  Company.  South  St. 
Louis.  Other  contracts  for  the  Wabash  award- 
ed to  the  .American  Car  and  Foundry  Company 
are  being  filed  at  the  St.  Charles  plant.  This 
means  an  expenditure  of  millions  of  dollars 
in  local  industries  and  the  employment  of  St. 
Louis  labor  and  materials. 

C.  H.  Strong  &  Sons,  .501  Sweetland  Bldg.. 
Cleveland,  O.,  can  use  a  12  to  15-team  outfit 
on  the  Wabash  R.  R.  in  Illinois. 

Contractors  with  idle  team  outfits  write 
Griffith  &  A4cMurray  Co.,  Sharp  Bldg.,  Kansas 
Cit.v,  Mo.  This  company  has  some  very  at- 
tractive team  work  to  submit  to  contractors 
with  outfits. 

Costello  Bros,  finished  several  of  their  jobs 
on  the  Wabash  R.  R.  last  week. 

A.  B.  Koenig  left  here  the  other  day  for 
Cairo,  III,  where  he  established  a  branch  office 
at  407  Commercial  .-\ve.  Contractors  when  in 
the  neighborhood  of  Cairo  are  invited  to  drop 
in  and  get  acquainted  with  Joe  Fiske,  the 
manager  of  this  office. 

Wm.  Nuttal  of  M.  C.  Connors  &  Co.  was 
in  town  a  couple  of  times  since  last  issue. 
Nuttal  reports  all  of  their  jobs  getting  aloHg 
nicely. 

St.  Louis  capitali.'its  have  become  interested 
in  the  construction  of  an  electric  interurban 
railway  to  connect  Little  Rock.  .Ark.,  and 
Memphis,  Teun.  Sufficient  capital  has  been 
raised  to  insure  the  project  and  a  company  will 
be  organized  probably  within  ten  days  to  be- 
gin the  enterprise.  H.  W.  Langford  of  Pine 
Bluff,  .Ark.,  a  director  in  the  Pine  Bluff-Arkan- 
sas River  Ry.,  who  also  is  interested  jn  public 
utility  properties  in  .Arkansas,  was  in  St.  Louis 
the  other  day  in  conference  with  local  finan- 
ciers in  re.gard  to  the  |)roposed  railway.  He- 
departed  last  night  for  Boston  to  close  the 
linancial  arrangements.  Surveys  for  the  pro- 
posed interurban  already  have  been  completed 
The  new  line  will  follow  mainly  the  route  of 
the  Little  Rock-Memphis  line  of  the  Rock 
Island  via  Lonoke.  Des  .Arc  and  Forotst  Cit\. 
.Ark.,  entering  Memphis  over  the  new  Burling- 
ton bridge,  the  Federal  charter  for  which  pro- 
vides for  its  use  by  electric  lines.  Thu  electric 
road  will  traverse  a  thickly  settled  agricultural 
section,  including  the  .Arkansas  rice  district. 
The  new  company  will  be  organized  with  an 
initial  capital  of  at  least  $10,0i)0.0i)0.  Owing  to 
the  overflow  lands  of  eastern  .Arkansas,  the 
construction  of  the  line  in  this  section  will  he 
expensive.  It  is  estimated  that  the  road  will 
cost  about  $28.0|)0  a  mile  for  a  distance  of  4ii 
miles  out  of  Memphis.  Tile  interurban  will 
be  130  miles  long. 

Grommet  &  Johnson,  Moberly,  Mo.,  have 
several  nice  jobs  of  team  work  on  the  Wabash 
R.  R.  in  Missouri  to  sublet. 

W.  E.  Tench  &  Co.,  30PO  W.  Grand  Blvd., 
Detroit.  Mich.,  can  use  several  team  outfits  on 
the  Wabash  R.  R.  in  Illinois  and  Michigan. 

A  pernn't  for  the  erection  of  the  building  to 
contain  the  power  house  of  the  Railway  Ex- 
change building  was  issued    last    week.     The 
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slriictiire  is  to  be  ten  stories  high  and  to  cost 
«.).")( 1,1  Mil  I,  according  to  the  permit.  The  archi- 
tect is  Will  Levy.  The  structure  is  to  be  at 
till  and  (>18  St.  Charles  St.  The  building  will 
be  one  block  from  the  Railway  E.xchange 
liuildinR.  connection  being  established  by  means 
of  a  tunnel  under  (il7  Locust  St.  The  upper 
lloors  of  the  new  structure  arc  to  be  used  as 
a  warehouse  for  the  Famous  and  Barr  Com- 
pany, which  will  occupy  the  nine  lower  fioor.s 
of  the  Railwav  Exchange  building.  The  per- 
mit was  issued  to  the  Kingston  Investment 
Co..  a  subsidiarv  of  the  Holbrook-Blackwelder 
Keal  Estate  Trust  Co..  which  managed  the  real 
estate  transactions  contingent  on  the  erection 
of  the  Railway  Exchange  building. 

J.  J.  Mclnerncy  has  been  down  in  .'\rkansas 
the  past  year  and  arrived  here  the  other  day 
with  a  part  of  his  outfit,  which  he  is  going 
to  put  on  a  piece  of  the  Wabash  work  in 
Illinois. 

New  York. 

4-liids  will  be  opened  Sept.  lU  by  the  Pub- 
lic Service  Conuiiission  for  the  First  District, 
l.j-l  Nassau  St.,  New  York  City,  for  the  con- 
struction of  Section  1  of  the  Lexington  Ave- 
nue  Rapid  Transit  Railroad  of  New  York 
City.  This  portion  calls  for  2,014  ft.  of  two- 
track  subway  in  Trinity  Place  and  Church  St., 
from  Trinity  Place  and  Morris  St.  to  Clnircb 
and  Uey  Sts.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®The  New  York  Connecting  R.  R.  has 
awarded  the  contract  for  the  construction  of 
masonry  and  embankments  on  a  portion  o: 
Section  2  of  its  line,  from  Woodside  Ave.  to 
Stemler  St.,  Long  Island  City,  to  Arthur  Mc- 
Mullen.  New  York  City.  This  contract  covers 
l..'U  miles  of  line  and  bids  for  it  were  opened 
July  27  by  Samuel  Rea,  President  New  York 
Connecting  R.  R.,  Broad  St.  Station,  Phila- 
<lelphia.  Pa. 

The  Woodside-Winfield  cut-off  of  the  Long 
Island  R.  R.,  mentioned  in  our  last  issue,  will 
call  for  an  expenditure  of  about  $1,000,000. 
The  company  is  not  as  yet  ready  to  start  the 
work  ancl  no  bids  have  been  taken.  It  is  iiu- 
possible  to  say,  at  present,  just  when  the  work 
will  be  put  under  contract. 

The  Public  Service  Commission,  Second 
District,  has  granted  a  certificate  of  public 
convenience  and  a  necessity,  and  authorized 
the  exercise  of  franchises  by  the  Freeport  R. 
R.  Co.,  of  Freeport  (L.  I.),  N.  Y.  This  com- 
pany proposes  to  build  an  electric  railroad 
from  .'\qua  Boulevard  and  South  Grove  St., 
in  the  village  of  Freeport,  Nassau  County,  to 
a  connection  with  the  surface  line  of  the 
Great  South  Bay  Ferry  Co.,  on  Front  St. 

North  Dakota. 

It  is  reported  that  the  Minneapolis.  St.  Paul 
&  Sault  Ste  Marie  Ry.  is  planning  to  build  10 
miles  of  road  west  from  Plaza  and  lay  its 
rails  to  the  east  bank  of  the  Missouri  River 
this   fall. 

The  Northern  Pacific  R.  R..  on  Aug.  1, 
turned  over  to  its  operating  department  three 
lew  branch  lines,  having  an  aggregate  of 
about  20n  miles  of  track.  These  three  lines 
are  the  Pingrce- Wilton  branch,  the  Mandan- 
Stanton  branch  and  the  Gleiidive-Sydney 
branch.  The  first  line  runs  through  the  cen- 
ters of  Stutsman,  Kidder  and  Burleigh  coun- 
ties. The  second  branch  runs  north  from 
Maiidan  to  Stanton,  N.  D.,  along  the  west 
bank  of  the  Missouri  River.  The  Glendive- 
Sydney  branch  of  the  Northern  Pacific  runs 
from  Glendive,  Mont,  to  Sydney,  Mont. 

Ohio. 

The  Columbus  Cross-Town  Cai  Line  Co..  of 
Columbus,  has  been  incorporated  with  a  cap- 
ital stock  of  $1,000  and  proposes  the  constnic- 
lion  a  cross-town  car  line  which  mav  connect 
the  North  and  South  Side  industrial  plants. 
East  Market,  Driving  Park,  the  State  Fair 
grounds  and  Ohio  State  L'niveisity.  It  is 
stated  that  as  soon  as  the  necessary  franchises 
are  secured  the  capital  stock  v.ill  be  increased 
and  the  project  financed  by  castcrr.  capitalists. 


The  incorporaotrs  are:  William  Irvm  Uw- 
rence,  Alvin  J.  Casto,  Horatio  S.  Atcbcson 
George  M.  Williams  and  Charles  Heath,  ot 
Columbus.  ^  ,    ,     T- 

The  Columbus.  Kenton  &  Toledo  Traction 
Co.,  which,  as  noted  in  our  last  issue,  has  been 
granted  permission  by  the  State  Utilities  Coni- 
niission  to  issue  $1.38.5,000  of  bonds  is  re- 
ported to  have  negotiations  under  way  for  dis- 
posing of  the  bonds.  It  is  stated  that  con- 
struction work  on  the  50  miles  of  line  between 
Findlay  and  Richwood  will  be  started  as  soon 
as  the  bond  sale  is  effected.  The  incorporators 
of  the  Columbus,  Kenton  &  Toledo  Traction 
Co  are  Burr  Finnell,  A.  G.  .'Vhlefeld.  .\. 
Rosenthal,  J.  W.  Caine  and  J.  E.  Gasson,  all  of 
Kenton,  O. 

Oklahoma. 

There  is  nothing  to  the  report  that  the  Chi- 
cago. Rock  Island  &  Pacific  Ry.  is  to  extend 
its  Enid-Billings  branch  eastward  thrnngli  the 
101  Ranch  to  Bliss,  Okla. 

Oregon. 

®Flagg  &  Standiver,  Portlaml.  Ore.,  have 
lieen  awarded  the  contract  for  constructing 
25  miles  of  line  from  Eugene  to  a  point  a  lit- 
tle north  of  Monroe  for  Portland,  Eugene  & 
Eastern  Ry.  (electric).  The  work  includes 
about  250,000  cu.  yds.  of  earth  excavation, 
•5,300  ft.  of  trestle  and  an  80-ft.  Howe  truss 
bridge.  The  grading  is  to  be  completed  by 
Oct.  1. 

Petitions  have  been  filed  with  the  City  Coun- 
cil of  Portland.  Ore.,  asking  for  a  franchise 
for  the  extension  of  the  Mount  Tabor  car- 
line  from  East  COth  to  East  li8th  Sts.  Citizens 
have  agreed  with  the  Portland  Railway.  Light 
&  Power  Co.  to  pay  one-half,  or  $10,000,  of 
the  cost  of  the  extension. 

Pennsylvania. 

The  Southern  Pennsylvania  Traction  Co.. 
Chester,  Pa.,  is  considering  a  number  of  im- 
provements, among  them  being  the  extension 
of  the  Marcus  Hook  division  along  the  Post 
Road. 

Grading  work  is  under  way  on  the  East 
Township  R.  R.,  which  is  being  built  by  the 
Manatawny-Bessemer  Ore  Co..  from  its  mines 
three  miles  from  Earlville,  to  Douglassville. 
The  line  will  require  the  construction  of  two 
short  tunnels.  Three  steam  shovels  are  now  on 
the  work. 

The  Pottstown  &  Phoenixville  Ry.  Co.  has 
completed  surveys  and  has  secured  part  of  the 
capital  for  the  construction  of  its  projected 
()%-niile  line  from  Saratoga  Park  to  Spring 
City,  Pa.  Construction  contracts  have  not 
been  let.  Geo.  N.  Malsberger,  Pottstown,  Pa., 
is  President,  and  C.  T.  Leland.  Laiad  Title 
Bldg.,  Philadelphia,  is  Secretary  and  Treas- 
urer. 

Tennessee. 

Prospects  are  now  considerably  brighter  for 
the  construction  of  the  proposed  Chicago. 
Rock  Island  &  Pacific  R.  R.  bridge  over  the 
Mississippi  River  at  Memphis  and  terminals  in 
that  city.  Citizens  of  Crittenden  County,  .\rk.. 
have  agreed  to  donate  a  portion  of  the  cost  of 
the  approaches,  thus  removing  one  of  the  ob- 
stacles. Engineers  of  the  Rock  Island  System 
were  in  Memphis  last  week  going  over  the 
grounds  for  the  approaches.  The  bridge  wiP 
cost  about  $4,OO0,On0.  and  about  $2,(i(io.0(H)  will 
be  spent  in  Memphis  in  shojis.  depots  and  ter- 
minals. The  work  will  be  done  bv  the  Arkan- 
sas &  Memphis  Railway  Bridge'  &  Terminal 
Co.,  of  which  W.  S.  Tinsmaii,  Memphis,  is 
President. 

The  city  officials  of  Menii)his,  Tenii.,  have 
approved  the  plans  for  the  new  uiiiui'i  sta- 
tion to  be  built  in  that  city  on  the  site  of  the 
present  building  bv  the  Illinois  Central  R.  R.. 
.A..  S.  Baldwin,  Chief  Engineer,  Chicago,  111' 
In  connection  with  the  station  the  Illinois  Cen- 
tral will  elevate  some  of  its  tr.u.ks.  cliniinatino' 
a  number  of  grade  crossings.  The  total  ex- 
penditure will  be  about  $3,000.o()o.  !•  is  i,,,rleV- 
stood  that  construction  work  wij!  'jo  started 
shortly ;  in  fact  it  is  staled  that  several  con- 
tracts have  already  been  ten:a;ive!v  !e^. 
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Texas. 

Surveys  are  underway  for  a  line  from  Ania- 
rillo,  Tex.,  to  Texhoma,  Okla..  for  the  Texas, 
Kansas  &  Oklahoma  Ry.  Warren  Wickerson, 
Texahoma,  Okla.,  is  the  engineer. 

The  Jefferson  County  Traction  Co.,  of 
Beaumont,  has  been  chartered  with  a  capita! 
stock  of  $600,000  and  proposes  to  construct 
an  interurban  railwav  from  Beaumont  to  Port 
Arthur.  This  is  a  Stone  &  Webster  project. 
Marshall  M.  Phinney,  147  Milk  St.,  Boston. 
Mass.,  is  the  principal  stockholder  in  the  new 
company.  David  Daly,  Houston,  Tex.,  Man- 
ager of  the  Houston  Electric  Co.,  is  also  an 
incorporator. 

The  Quanah,  Acme  &  Pacific  Ry.,  C.  E.  Ens- 
minger.  General  Manager,  Quanah,  Tex.,  is 
reported  to  be  receiving  material  for  the  con- 
struction of  its  extension  from  Paducah  to 
Roaring  Springs  in  Motley  County.  It  is 
planned  to  have  the  extension  completed  in 
time  to  handle  the  fall  cotton  crops. 

The  International  &  Great  Northern  R.  R. 
will,  it  is  reported,  soon  take  up  again  its  once 
abandoned  plan  to  build  its  own  tracks  into 
New  Orleans.  The  original  plans  called  for 
an  extension  of  the  line  from  Houston  to 
Beaumont,  thence  to  Mellville,  possibly  com- 
ing into  New  Orleans  over  the  tracks  of  the 
Texas  &  Pacific. 

The  Gainesville,  Oklahoma  &  Western  Ry., 
T.  C.  Ticnot,  Vice  President,  San  .\ntonio. 
Tex.,  has  negotiations  under  way  with  con- 
tractors for  beginning  work  in  September  on 
the  first  section  of  its  line.  The  first  stretch 
of  road  to  be  built  will  be  from  Gainesville, 
Cooke  County,  Texas,  southwest  through  that 
county  into  Northwest  Denton  County,  thence 
into  Wise  County  to  a  point  on  the  Ft.  Worth 
&  Denver  City  Ry.,  thence  to  Bridgeport  in 
the  same  county.  The  line  has  been  com- 
pletely surveyed  several  times  and  a  small 
amount  of  grading  done.  The  road  is  sur- 
veyed on  a  maximum  grade  of  1  per  cent 
and  4  degree  curvature.  The  work  is  medium, 
about  15,000  cu.  yds.  cut  and  fill.  The  com- 
pany is  capitalized  for  $120,000  under  laws  of 
Texas,  with  no  bond  issue  outstanding  as  yet. 
Construction  work  is  now  progressing  rap- 
idly on  the  line  of  the  Southern  Traction 
Co..  131(J  Commerce  St.,  Dallas,  Tex.  The 
traction  company  was  incorporated  on  March 
27,  1912,  and  will  operate  13.5  miles  of  stand- 
ard gage  interurban  line  and  17  miles  of 
street  railway  system  at  Waco.  The  inter- 
urban line  is  to  begin  at  Dallas  and  will  go 
via  Ferris,  Waxahachie,  F'orreston,  Milford, 
Hillsboro,  west  to  Waco ;  with  a  branch  line 
from  Ferris,  via  Ennis  and  Rice  to  Corsicana. 
Te.x.,  touching  a  number  of  smaller  towns. 
The  lines  will  be  operated  by  overhead  trol- 
\ey,  and  power  will  be  furnished  by  Texas 
Power  &  Light  Co.,  the  principal  plant  being 
located  near  Waco,  Texas,  with  transmission 
lines  along  the  right  of  way  of  Southern 
Traction  Company,  which  company  will  also 
furnish  power  for  lighting  and  other  purposes 
in  the  territory  served  by  Southern  Traction 
Co.'s  lines,  as  well  as  other  territory  around 
Waco.  The  Southern  Engineering  &  Con- 
struction Co.,  1312%  Commerce  St.,  Dallas, 
Tex.,  are  the  general  contractors.  The  officers 
of  the  traction  company  are  as  follows:  Pres- 
ident, J.  F.  Strickland;  Vice  President,  Oscc 
Goodwin ;  Secretary,  J[as.  P.  Griffin ;  .Assistant 
Secretary,  W.  H.  Painter ;  Treasurer.  Osc? 
Goodwin:  Assistant  Treasurer.  H.  I.  Gaha- 
gan;  Chief  Engineer.  Lutlier  Dean. 

The  Pecos  Valley  Southern  Ry.,  W.  L.  Car- 
wile,  President,  Dallas,  Tex.,  is  reported  to 
have  completed  its  plans  for  its  Pecos-Sara- 
gosa-Fort  Stockton  extension,  and  it  is  stated 
that  just  as  soon  as  bonuses  required  of 
points  interested  are  raised  the  work  will 
commence  and  will  be  rushed  to  completion. 

Utah. 

The  incorporators  of  the  Provo  &  Eastern 
Utah  R.  R.  Co..  mentioned  in  our  last  issue, 
are  as  follows :  John  T.  Pope,  formerly  sheriff 
of  Uintah  Countv.  Ogdcn ;  F.  W.  Short,  of 
Chicago;  R.  M.  Pope,  of  Ogden,  and  S.  A. 
Magmnis,  of  Ogden.     John  T.  Pope  is  Presi- 
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dent  and  Treasurer,  holding  4,9!)!)  shares  of 
stock.  Mr.  Short  is  Vice-president  and  Gen- 
eral Manager,  holdnig  the  same  number  nf 
shares.  Mr.  Leeper  is  Secretarv.  with  one 
share.  R.  M.  Pope  and  Mr.  Maginnis  each 
hold   one  £hare,   and   they,    with   the   officials 


form  the  Directorate.     This 


company,  as  pre- 


I 


vionsly  noted,  proposes  the  building  of  a  iiew 
railroad  from  Springvillc,  Utah,  to  Steam- 
boat Springs,  Colo.,  via  Jensen,  Uintah  Coun- 
ty, forming  a  connecting  link  of  300  miles 
with  the  Moffat  road;  the  Imilding  of  a  dam 
on  the  Green  River  at  Split  Mountain,  north- 
east of  Jensen,  to  irrigate  40o,0()0  acres  of 
productive  land,  and  the  construction  of  a  big 
hydro-electric  plant  at  the  dam  to  furnish  all 
kinds  of  electric  power  in  eastern  Utah  and 
contiguous  territory.  It  is  reported  that  sur- 
veys for  the  line  from  Springville,  Utah,  to 
Jensen,  have  been  completed. 
Vermont. 
The  State  Public  Service  Commission  is  to 
order  the  construction  of  a  new  union  station 
at  Burlington.  Vt.  The  station  is  to  be  at 
the  foot  of  Main  St..  with  elevated  tracks  and 
will  cost  lietvveen  $330,00(1  and  $4oT,000,  it  is 
estimated.  The  station  will  be  used  by  the 
Central  \'ermont  Ry.,  J.  M.  Morrison,  Engi- 
neer. St.  Albans,  Vt.,  and  the  Rutland,  Ry. 
Both  railroads  will  enter  the  station  on  ele- 
vated structures  which  will  reach  their  maxi- 
mum height.  20  ft.,  in  the  station.  The  ele- 
vation will  begin  1.500  ft.  north  of  the  sta- 
tion on  the  Central  Vermont  and  2,o00  ft. 
south  of  it  on  the  Rutland.  The  city's  share 
of  the  expense  will  be  between  $80,000  and 
$100,000. 

Virginia. 
The  Norfolk  &  Western  Ry..  C.  S.  Churchill. 
Chief  Engineer,  Roanoke.  Va.,  is  reported  to 
have  acquired  a  half-interest  in  the  Virginia- 
Carolina  Ry..  a  50-mile  line  extending  from 
.A.dingdon.  Va..  to  Konnarock,  Va.  The  Vir- 
ginia-Carolina Ry.  has  been  considering  ex- 
tending its  line  through  Ashe  County.  N.  C. 
and  other  undeveloped  territory  lying  south  of 
Konnarock. 

Washington. 
The  Washington  Northern  R.  R.  Co,  whicli 
owns  20  miles  of  standard  gage  logging  rail- 


road in  Skamania  County,  Wash.,  has  filed 
supplementary  articles  of  incorporation  for 
the  purpose  of  giving  the  company  the  right 
to  make  a  traffic  agreement  with  the  Columbia 
River  &:  Bald  Mountain  Rv.,  which  is  to  be 
built  by  the  Washington  Ciold  &  Copper  Min- 
ing Co..  which  owns  a  producing  mine  on  the 
Bluebird  Creek,  in  Skamania  County.  The 
new  road  is  to  be  standard  gage  and  approxi- 
mately ten  miles  in  length.  It  will  extend 
from  the  interior  terminus  of  the  Washington 
Northern  to  the  mine,  passing  through  timlicr 
land  owned  and  to  be  developed  by  F.  A. 
Mabee.  The  Washington  Northern  is  owned 
by  E.  E.,  E.  J.  and  Eugene  Blazier,  H.  E. 
Collins  awd  A.  L.  Veazie.  Seattle,  Wash. 

The  Washington-Oregon  Corporation,  Van- 
couver, Wash.,  has  obtained  the  right-of-way 
and  will  probably  have  construction  work 
started  this  fall  on  a  12-miIe  trollev  line  from 
Si f ton  to  Comas.  .\  further  extension  from 
Sifton  to  Hockinson.  (>  miles,  will  probably  l<e 
built  also. 

.An  unconfirmed  report  from  Tacoma  states 
that  the  Chicago.  Milwaukee  &  Puget  Sound 
Ry.,  E.  O.  Reeder.  Chief  Engineer,  Seattle. 
Wash.,  is  contemplating  the  expenditure  of 
about  $1,750,000  on  terminal  facilities  and  im- 
provements in  the  city  and  vicinity.  Accord- 
ing to  the  report  the  company  is  paving  the 
way  for  an  expenditure  of  another  $750,000  in 
the  Lake  Union  district,  Seattle,  looking 
toward  extension  of  its  lines  into  Canadian 
territory  and  probably  to  a  stronger  alliance 
with  the  Canadian  Pacific  Ry.  Of  the  $750,- 
000  to  be  spent  in  doubling  the  present  car 
shop  facilities,  building  new  terminals  and 
storage  yards,  together  with  the  other  build- 
ings and  improvements  necessary  for  such 
work,  $250,000,  approximately,  has  alreadv 
been  expended.  Of  the  total  sum  about  $1,000.- 
COO  will  be  expended  upon  the  erection  of  a 
passenger  station  on  the  site  at  East  25th  and 
A  Sts.  Plans  for  the  station  are  believed 
to  be  about  completed. 

West  Virginia. 

The  West  Penn  Traction  Co.,  .345  Fourth 
Ave.,  Pittsburgh.  Pa.,  on  Aug.  1.  took  over  the 
Wheeling  Traction  Co.,  operating  about  5o 
miles  of  line  through  Wheeling.   W.  \'a.  and 


its  suburbs.  It  is  understood  that  the  new 
owners  will  immediately  begin  the  construc- 
tion of  extensions. 

Wisconsin. 

The  Chicago-Wisconsin  Valley  R.  R.  has 
filed  a  trust  deed  for  an  issue  of  $500,000  of 
first  mortgage  bonds,  for  the  purpose  of  build- 
irg  and  constructing  and  equipping  a  street 
railway  system  in  Madison,  towns  of  Madison 
and  Blooming  Grove  and  Madison.  The  West- 
ern Indiana  Construction  Co.  is  building  this 
road.  G.  S.  Foster,  Washington  Bldg..  Madi- 
son, Wis.,  is  Engineer  in  Charge. 

Canada. 

®Twohey  Bros.,  Wells  Fargo  Bldg..  Spo- 
kane. Wash.,  have  been  awarded  a  contract 
by  the  Canadian  Northern  Ry..  for  the  con- 
struction of  125  miles  of  road  between  Kam- 
loops,  B.  C,  and  Yellowstone  Pass,  consti- 
tuting part  of  the  main  line  between  Edmon- 
ton and  Vancouver.  The  contract  include; 
some  of  the  heaviest  work  on  the  line.  Seven 
tunnels  will  be  driven.  The  Canadian  North- 
ern Ry.  has  also  awarded  contracts  as  follows: 
McDonald  Bros.,  20  miles;  Boyd  &  Craig,  10 
miles,  and  Murdock  &  Co.,  30  miles. 

Tire  Town  Council  of  Walkerville,  Ont..  ha, 
granted  permission  to  the  Sandwich.  Windsoi 
&  Amherstburg  Ry.  (electric).  Windsor.  Onr.. 
to  doulile-track  Wyandotte  St.  from  Kildare 
Road  to  the  western  town  limits. 

The  Canadian  Pacific  Ry..  according  to  an 
announcement  from  Vancouver.  R.  C,  is  to 
begin  work  at  once  on  the  construction  of  57 
miles  of  double  track  from  Hammond  Station 
to  Ruby,  at  a  cost  of  $:3.ooO,in)ii.  The  work  is 
part  of  the  plan  of  the  Canadian  Pacific  to 
double-track  its  line  all  the  way  from  Van- 
couver. B.  C,  to  Calgary,  Alberta,  a  distance 
of  450  miles.  Five  survey  parties  are  working 
in  the  Rocky  Mountains,  where  the  new  line 
will  reduce  the  maximum  grade  to  less  than 
1  per  cent. 

The  Grand  Trunk  Ry.  has  purchased  two 
square  miles  in  the  town  of  Prescott,  Ont.. 
opposite  Ogdensburg,  N.  Y.,  on  the  St.  Law- 
rence River,  for  a  new  terminal  point  of  the 
Montreal  S:  Belleville  division  of  the  railwav. 
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Alabama. 

•J-Bids  will  be  received  until  .\ug.  31.  by 
Cullman  County  Commissioners.  Cullman. 
Ala.,  for  macadamizing  two  of  principal  pub- 
lic roads,  the  work  to  begin  within  city  limits. 
Expenditure  proposed  is  $8,000.  Plans,  specifi- 
cations and  profiles  on  file  with  State  High- 
way Engineer,  Montgomery.  Ala. 

•J«Bids  will  be  received  until  noon,  Aug.  25. 
by  Board  of  Revenue  of  Mobile  County.  Mo- 
bile, Ala.,  for  constructing  five  miles  of  Halls 
Mill  Road.  Work  consists  of  clearing  ami 
grubbing,  gravel  and  chert,  grading,  concrete 
bridges  and  culverts,  pile  bridge  and  drain  pipe. 
Plans  and  specifications  with  C.  L.  Strange, 
Countv  Engineer,  Room  11.  Bank  of  Mobile 
Bldg.  ■ 

Arkansas. 

•{•Bids  will  be  received  until  2  p.  m..  Au.g.  20, 
by  J.  H.  Watkins.  Secretary.  Pine  Bluff,  .Ark., 
for  constructing  2,00()  lin.  ft.  concrete  curb  and 
25,500  sq.  yds.  vitrified  brick  block  or  creosote 
wood  block  pavement  in  ])aving  District  No. 
29,  Pine  Bluff.  Ark.  Plans  and  specifications 
may  be  obtained  from  F.  R.  .Mien.  City  Engi- 
neer. 

California. 

Glenn  County  Surveyor  Stilc.';  has  submitted 
plans  and  specifications  to  the  Bnard  of  Super- 
visors. Willow,  Cal.,  for  the  builiHiig  of  reads 
to  tlie  amount  of  about  $100,000.  Specifications 
for  $50,000  in  road  work  have  been  accepted 
by  the  Board. 


Florida. 

^•Bids  will  be  received  until  10  a.  ni..  .\ug. 
10.  by  C.  W.  Ellis,  Chairman  County  Commis- 
sioners, of  Duval  County.  Court  House,  Jack- 
sonville, Fla.,  for  the  paving  of  the  Camp  Site 
road  from  New  York  Ave.  to  the  State  Mili- 
tary Camp  grounds. 

•J*Bids  will  be  received  until  10  a.  m..  .-\ug. 
It),  by  C.  W.  Ellis.  Chairman  Board  Commis- 
sioners of  Duval  County.  County  Court  House, 
Jacksonville,  Fla..  for  the  grading  of  Dunn 
Ave.  from  the  Kings  Road  to  the  Lem  Turner 
Road. 

4«Bids  will  be  received  until  noon,  .\ug.  27, 
by  Board  of  PubHc  Works,  Pensacola.  Fla..  for 
constructing  30.000  sq.  ft.  of  concrete  cross- 
walks.    L.  Earl   Thornton  is  City  En.gincer. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  in.,  Aug. 
1(5.  by  Board  Local  Improvements,  G.  J.  John- 
son, President,  Paxton.  111.,  for  paving  F.ast 
Patton  St..  the  work  including  ti.!)(iH  sq.  yds.  of 
vitrified  brick  block  paving  with  a  sand  filler 
and  surface  dressed  with  ^4  in.  sand;  (),!)(!7 
sq.  yds.  of  foundation  for  paving,  composed 
of  7  ins.  of  compacted  gravel  and  a  sand 
cushion  of  compacted  sand  1  in.  thick;  5.18(5 
lin.  ft.  of  concrete  curb  and  gutter  set  on  (5  ins. 
compacted  gravel,  complete  in  place  including 
foundation ;  370  lin.  ft.  of  protection  stone  set 
on  4  ins.  of  compacted  gravel,  complete  in 
place  including  foundation;  4,478  cu.  yds.  of 
excavating,  grading  and  trimming  sub-grade; 
8  cast  iron  inlet  lioxes   for  catch  basins,   fur- 


nished and  set  in  place;  0  cast  iron  inlet  boxes 
for  sewer  pipe  outlets,  furnished  and  set  in 
place;  G  vitrified  sewer  pipe  elliows.  for  con- 
necting inlet  boxes  with  sewer  pipe  drain  fur- 
nished and  set  in  place;  2ll!  lin.  ft.  of  No.  2 
sewer  pipe,  8  ins.   inside  diameter. 

•I-Bids  will  be  received  until  10  a.  m„  .-\ug 
14.  by  Frank  H.  Hamilton.  President  Board 
Local  Improvements.  Springfield.  III.,  for  lay 
ing  a  brick  pavement  on  Lewis  St.  from  Jef- 
ferson St.  to  .\dams  St.,  thence  in  Lewis  St. 
from  Monroe  St.  to  Capitol  Ave. 

®The  City  Council  of  Canton.  III.,  has  le 
the  contract  for  the  paving  of  North  First 
Ave.,  from  Chestnut  St..  to  Birch  St..  to  Rol- 
ler &•  Savill  at  $1!».201.  M.  Heckard  &•  Son', 
bid  about  $200  more  than  the  successful  bid- 
ders. 

®.\laii  J.  Parrish  of  Paris.  III.,  has  been 
axvarded  the  contract  to  build  two  miles  of 
brick  roads  in  Paris  Township  this  year,  at 
$27,100.  The  Foulkes  Construction  Co..  rf 
Terre  Haute.  Ind..  bid  $27.8o0  on  the  work. 
The  pavement  will  be  constructed  on  the 
Chilton  road.  Cherry  Pohit  road,  Marshall 
road  and  Chicago  road. 

®TMr  Board  of  Local  Iniprovcnienis  ot 
Rock  Island.  111.,  has  let  contracts  for  the  pav- 
ing of  27th  St..  from  the  south  line  of  Fifth 
Ave.,  to  the  north  line  of  Ninth  .\vc..  to  the 
Independent  Construction  Co.,  at  $1.,35  a  sq. 
yd.,  for  paving,  and  $(1.G5  a  sq.  ft.,  for  curb 
and   culler. 

®The  Board  of  Local  Impj-ovenicnls  of 
Relviderc.    III.    has    let   the   contr.-icts    |..r    the 


•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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paviiii!  of  West  Locust  and  Buchanan  Sts.,  to 
Fair  &  Taylor  at  $V2.:m>  and  $-3,825  rcspoctive- 
Iv.  The  work  includes  gutter  and  curl)  work. 
the  paving  will  extend  on  West  Locust  from 
State  St.  ,to  the  west  city  limits  at  Parker 
Ave.,  just  beyond  Columhia  Ave.,  and  on  Bu- 
chanan from  the  westerly  line  of  Whitney  St., 
lo  the  easterly  line  of  Caswell   St. 

®Thc  Board  of  Local  Improvements  of 
Monmouth,  111.,  has  let  the  contract  for  tht 
paving  of  the  West  Boston  Ave.  district, 
comprising  18  blocks,  to  the  Burlington  Con- 
struction Co.,  of  Burlington,  la.,  at  $34,i61. 
OUier  bidder  was  R.  B.  McAulcy,  Galesburg, 

111.,  $;r.,-.'.i(>. 

®Thc  Board  of  Local  Improvements  ot 
Springlield,  111.,  has  let  a  contract  to  Henr.v 
Nelch  &  Sons  of  that  city,  for  the  paving  of 
Revnolils  St.,  from  Sixth  to  lOth  St.,  at  $1.08 
a  so.  vd.,  and  $0.35  per  lin.  ft,,  for  curbing. 

OJames  Maupin  of  Alton,  111.,  ha.s  been 
awarded  the  contract  by  the  city  of  Jersey- 
villc.  111,,  for  paving  Arch  St.,  with  vitrihed 
bricks,  at  $15,000.  ,  ^     .        ni 

The  Board  of  Public  Works  of  Canton  111., 
has  been  petitioned  for  the  paving  of  West 
Vine  St.,  from  Main  St.,  to  the  city  limits,  a 
distance  of  a  little  over  three  blocks. 

The  Board  of  Local  Improvements  oi  Last 
St.  Louis,  111.,  has  adopted  plans  and  specihca- 
tions  for  the  improvement  of  State  St.,  from 
:Mth  St ,  to  the  eastern  city  limits,  at  89th  bt., 
with  brick.  City  Engineer  Edwin  F.  Harper 
has  estimated  the  cost  at  $295,539.  The  pave- 
ment would  have  a  G-in.  concrete  foundation 
with   IVi-in.   sand  cushion. 

The  City  Council  of  Lanark,  111.,  has  decided 
lo  build  a  half  mile  cf  concrete  pavement  at 
an  estimated  cost  of  $1-1,000  or  $15,060.  The 
pavement  will  be  laid  from  the  National  Bank 
corner,  east  on  Locust  St. 

The  Board  of  Local  Improvements  of 
Champaign,  111.,  has  decided  that  North  Neil 
St.  should  be  paved  as  well  as  Fifth  St.  Work 
will  be  started  next  month. 

The  City  Council  of  Danville,  111.,  has  or- 
dered Washington  Ave.  opened  through  the 
Chesterfield  addition.  The  Board  of  Public 
Works  has  voted  to  pave  Tennessee  Ave,, 
from  Main  St.  to  Cleveland  St. 

The  Board  of  Local  Improvements  of 
Springfield,  111.,  has  adopted  a  resolution  to 
pave  Adams  St.,  from  Third  to  10th  with 
creosoted  wood  blocks. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Frceport,  HI,,  providing  for 
the  paving  of  Lincoln  Ave.,  from  Locust  St., 
to  Whistler  St.;  Locust  St.,  from  Stephenson 
St.,  to  Lincoln  Ave.,  and  Galena  St,,  from 
Walnut  St.,  to  Locust  St.,  with  brick,  the 
work  to  be  done  during  1913. 

The  Village  Board  of  Milford,  111.,  is  con- 
sidering a  proposition  to  extend  the  paving  on 
Chicago  St.,  to  the  old  town  bridge.  It  is 
probable  that  the  citizens  will  be  asked  to 
vote  on  the  issuance  of  bonds  in  the  sum  of 
$H.iiOO  to  pay  for  part  of  the  work. 

The  abutting  property  owners  in  Decatur, 
111,,  will  pave  Home  Ave.,  a  width  of  24  ft., 
from  West  Main  St.,  north  to  the  Wabash 
right  of  way,  Prairie  St.,  20  ft.  in  width,  from 
Haworth  Ave.,  to  Home  Ave.,  and  Haworth 
Ave.,  a  width  of  18  ft.,  from  West  Main  St., 
north  to  Prairie  Ave.  The  paving  is  to  be 
by  private  contract  according  to  specifications 
furnished  by  the  city. 

The  City  Council  of  Champaign,  111.,  has 
made  plans  for  additional  paving  improve- 
ments in  that  city  at  an  eKpensc  close  to 
$8o.(M'M). 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m..  .'\ug. 
19,  by  Board  of  Works  of  Indianapolis,  for 
paving  roadway  of  Ray  St.,  from  West  St.  to 
Dakota  St. 

"J-Piids  will  be  received  until  10  a.  ni.,  Sept. 
2,  by  H.  T.  Payne,  Auditor,  Vermillion  Coun- 
ty, at  Newport,  Ind..  for  th'-  construction  of 
gravel  roads  knov.-  as  W.  W.  Fii';/  et  al., 
W.  H,  Dalton  ct  n!  ,  R.  R.  jL.ioiK  ct  al  and 
Wm.   Jordan   et    a!.,   frp-.-e'    .-(.r.ds. 

•I^Bids  will  be  rcuv'ved  u'-tii  '  v.,  :r,..  Sept. 
2.  by   Scott  Culbertsiii,   .\ud'.tor.   S..:l7C.-land 


County,  at  Vcvay.  Ind.,  for  the  construction 
of  a  gravel  road  known  as  J.  R.  Cunningham 
ct  al.  free  gravel  road. 

^iBids  will  be  received  until  1  p.  m,.  Sept.  2, 
by  D  H.  Moffett,  Auditor.  Warren  County,  at 
Williamsport,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  the  Geo.  W.  Ford  et  al. 
gravel   road, 

^•Bids  will  be  received  until  2  p.  m.,  Aug.  29, 
hv  J.  M.  Stone,  Auditor,  Rush  County,  at 
Rushville,  Ind.,  for  the  construction  of  a  gravel 
road  in  Orange  Township. 

^-Bids  will  be  received  until  2  p.  m.,  Aug. 
28,  bv  J.  M.  Stone.  Auditor,  Rush  County, 
at  Rushville,  for  the  construction  of  macadam 
roads  known  as  D.  H.  Dean  et  al.  road,  M.  L. 
Moore  et  al.  road  and  Lien  A.  O'Neal  et  al. 
road. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
6,  bv  H.  T.  Patten,  County  Auditor,  Indian- 
apolis, for  the  construction  of  a  stone  road  on 
line  between  Marion  and  Hendricks  Counties. 
^•Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  by  Commissioners  of  Grant,  Wabash  and 
Miami  Counties  at  Marion,  Ind.,  for  the  con- 
struction of  a  gravel  road  on  line  between  the 
Counties. 

®The  Hamilton  County  Commissioners,  No- 
blesville,  Ind.,  have  awarded  the  contract  for 
the  construction  of  the  Little  culvert  and 
gravel  road  at  $3,199. 

®The  Board  of  County  Commissioners, 
Greensburg,  Ind.,  has  let  the  following  con- 
tracts for  furnishing  stone  for  road  work : 
Stone  for  Sardinia  and  vicinity — Bedford  & 
Linton  Stone  Co.,  $1.14  per  cu.  yd. ;  stone  to  be 
used  at  Alert  and  vicinity — Grover  W.  Crise, 
$0.9.5  a  cu.  yd. ;  Newpoint  and  vicinity — Big 
Four  Stone  Co.,  $1  a  cu.  yd. ;  Westport  and  vi- 
cinity— Westport  Stone  Co,,  $1  per  cu.  yd.,  at 
quarry  and  $1.25  on  switch. 

®The  Vanderburg  County  Commissioners, 
Evansville,  Ind.,  have  awarded  the  contract 
for  the  construction  of  two  roads  to  H.  W. 
Eigeman  of  Evansville,  at  $5,200  and  $13,000. 
John  Tridy  of  Evansville  secured  the  con- 
tract for  one  road  at  $13,660. 

®The  Clay  County  Commissioners,  Brazil, 
Ind..  have  awarded  the  contract  for  the  con- 
struction of  the  Akree  macadam  and  asphalt 
road  to  Hawkins  Bros.,  of  Brazil.  Ind..  at 
$28,848.  The  contract  provides  for  the  im- 
provement of  East  National  Ave.,  from  the 
present  terminus  of  the  brick  pavement  to  the 
Township  line,  a  distance  of  about  one  mile. 
The  roadway  will  be  constructed  of  crushed 
rock  with  a  covering  of  fine  limestone  and  on 
top  of  this  a  dressing  of  asphalt  binder.  Other 
bidders  were:  McGire  &  Son,  $;n,300;  R.  H. 
Campbell,  $29,974;  Beal  &  Bell,  Logansport. 
Ind..  $30,612,  and  Keegan  Bros.,  $31,178. 

®The  Jackson  County  Commissioners, 
Brownstown,  Ind.,  have  awarded  the  contract 
for  a  gravel  road  in  Carr  Township  to  Hague 
&  Massena  of  Medora,  Ind,,  at  $7,831;  also  the 
Shields  road  to  Christopher  Moritz  of  Sev- 
mour,  Ind.,  for  $3,894. 

®Beal  &  Bell  of  Logansport,  Ind.,  have  been 
awarded  the  contract  by  the  Huntington  Coun- 
ty Commissioners,  Huntington.  Ind.,  Harold 
Guthrie,  Auditor,  for  the  construction  of  the 
Samuel  McKeever  road,  at  $1.5,962.  Amos 
Jackson  of  Liberty  Center,  Ind.,  secured  the 
contract  for  constructing  the  F.  M.  Gross- 
man road,  at  $5,173.  Bids  were  opened 
Aug.  5. 

®W.  Raredon  of  Newberry,  Ind.,  has  been 
awarded  the  contract  by  the  Commissioners  of 
Davics  and  Greene  Counties,  at  Washington, 
Ind.,  for  the  construction  of  a  pike  road  on  the 
line  between  the  counties,  at  $4,8:i8.  Bids  were 
opened  Aug.  G. 

®J.  Marsh  Goodrich,  W.  Hendricks  St., 
Shelbyville,  Ind.,  has  been  awarded  the  con- 
tract by  the  I^oard  of  Shelby  County  Commis- 
sioners, Shelbyville,  Ind.,  for  the  construction 
of  a  highway  in  Union  Townshi]).  at  $6,125. 
Bids  were  opened  Aug.  7  by  F.  W.  Fage!,  Au- 
ditor. 

®W.  I.  Buchanan  of  Crawf.trdsviUe.  Ind.. 
has  been  awarded  the  contract  by  the  Board 
of  Mortgomery  County  Commissioners,  Craw- 
tordsviUc,  for  the  construction  of  the  S.  C. 
Kennedy    road,    at    $57,193.     Other    contracts 
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let  were  as  follows :  Girton,  Girton  &  Justice, 
James  A.  Quick  road,  $-5,829;  J.  B.  Cowan 
road,  to  Miller  &  Irwin,  $6,400;  Jesse  Ward 
road  to  Frank  Warren,  $5,-550;  O.  E.  Flan- 
ingan  road  to  Geo.  Lynch  &  Son,  $10,6(0; 
J  M.  Merritt  road  to  Snyder  &  Barnett,  $11,- 
795 ;  J.  D.  Merrell  road  to  Miller  &  Irwm,  $2.- 
100.  Bids  were  opened  Aug.  6  by  B.  B.  Engle, 
Auditor. 

®H,  L.  Janney  of  Muncie,  Ind.,  has  been 
awarded  the  contract  by  the  city  of  Angola, 
Ind,,  Rov  Hirst,  City  Clerk,  for  the  construc- 
tion of  about  11,600  sq.  yds.  of  street  pave- 
ment, at  about  $23,000.  Bids  were  opened 
Julv  24. 

®C.  J.  Sigman  of  Memphis,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Clark 
County  Commissioners,  JefTersonville,  Ind.,  for 
the  construction  of  three  roads  in  Silver  Creek 
Township,  at  $5,474,  $2,880  and  $5,700.  Bids 
were  opened  Aug.  5  by  George  W.  Stoner, 
Auditor. 

®L.  E.  Cade  of  Sandborn,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Knox 
County  Commissioners,  Vincennes,  Ind.,  John 
T.  Scott,  Auditor,  for  the  construction  of  the 
H.  F.  Voile  gravel  road  in  Widuer  Township, 
at  $1,985.     Bids  were  opened  .•\ug.  G. 

®Ralph  W.  Hanna  of  Bloomington,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Monroe  County  Commissioners,  Blo<iniingtoii, 
for  the  construction  of  a  stone  road  in  Bloom- 
ington Township,  known  as  the  J.  C.  Galyaii 
et  al.,  road,  at  $8,338.  Bids  were  opened  Aug. 
6  bv  Horace  Blakely,  Auditor. 

®The  Board  of  Adams  County  Commission- 
ers, Decatur,  Ind.,  has  awarded  the  contract 
for  the  construction  of  the  Wm.  Bisck  mac- 
adam road  in  Prebel  Township  to  Christ  Mus- 
ser  of  Decatur,  at  $2,445,  and  for  the  Conrad 
road  in  the  same  township  to  Clay  Engle  of 
Monroe,  Ind.,  at  $5,820.  Bids  were  -opened 
Aug.  5  by  H.   S.   Michaud,   Auditor. 

®The  Board  of  Warren  County  Commis- 
sioners, Williamsport,  Ind,,  has  awarded  the 
contract  for  the  construction  of  J.  O.  Crane 
gravel  road  to  W.  W.  Crane  of  Marshfield, 
Ind.,  at  $4,600,  and  for  the  Hitnick-Brason 
gravel  road  to  W.  O.  Thomason  of  Pine  Vil- 
fage,  Ind.,  at  $19,890.  The  roads  are  located  in 
Liberty  and  Jordan  Townships.  Bids  were 
opened  Aug.  5  by  D.  H.  Mofiitt,  .-Xuditor. 

®The  Board  of  Dearborn  County  Commis- 
sioners, Lawrenceburg,  Ind.,  has  awarded  the 
contract  for  constructing  the  G.  W.  Sawdon 
et  al,.  road  in  Washington  Township,  to  Henrv 
Bulthaup  of  Dillsboro,  Ind.  Bids  were  opened 
.-\ug.  6  by  W.  S.  Fagaly.  Auditor. 

®Wm.  M.  Brown,  of  Oalitic,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Law- 
rence County  Commissioners.  Bedford,  Ind,, 
for  the  construction  of  a  macadam  road  in 
Marion  Township,  known  as  Old  Meridian 
Road,  and  one  in  Indian  Creek  Township, 
known  as  Woods  Ferry  Road,  at  $7,495.  Bids 
were  opened  Aug.  6  by  Ezra  W.  Edwards, 
Auditor. 

®Hayne  &  Massena  of  Medora,  Ind.,  have 
been  aw-arded  a  contract  by  the  Board  of  Jack- 
son County  Commissioners,  Brownstown,  Ind., 
for  the  construction  of  a  stone  road  in  Carr 
Township,  at  $7,381.  Bids  were  opened  Aug. 
5  by  H.  W.  Wacker,  Auditor. 

®S.  R.  Adams  &  Co.,  of  Princeton,  Ind., 
have  been  awarded  the  contract  by  the  Board 
of  Posey  County  Commissioners,  Mt.  Vernon- 
Ind.,  for  the  completion  of  about  one  and 
three-quarter  miles  of  gravel  road  in  Black 
Township,  at  $5,564.  Bids  were  opened  Aug. 
5  by  J.  R.  Haines,  Auditor, 

®The  Board  of  Laporte  County  Commis- 
sioners. LaPorte,  Ind.,  has  awarded  the  fol- 
lowing contracts  for  road  w-ork,  for  wdiicb 
bids  were  opened  July  26  by  F.  A.  Hausheer, 
Auditor :  Neil  &  David  Construction  Co., 
Gary,  Ind.,  two  roads  in  Center  Township ; 
G.  S.  Van  Deusen,  Michigan  City,  Ind.,  one 
road  in  Center  and  one  in  Cool  Spring  Town- 
ship. 

®Drook  &  Co.,  of  Marion,  Ind.,  have  been 
awarded  the  contract  by  the  Board  of  Grant 
and  Huntington  Council  Commissioners,  at 
Marion,  Ind.,  for  the  construction  of  a  stone 
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road  on  the  line  between  said  counties,  an 
$4,241).     Bids  were  opened  Aug.  6. 

®Paid  F.  Carlos  of  Connersvillc,  Intl.,  has 
I)ecn  awarded  the  contract  by  the  Fayette 
County  Commissioners,  Connersville,  for  grad- 
nig,  draining  and  paving  with  crushed  stone 
three  miles  of  roadway  in  Connersville  Town- 
ship, at  $22,345.  Bids  were  opened  Aug.  5  by 
Jasper  L.  Kennedy,  Auditor. 

The  Board  of  Jasper  County  Commissioners, 
Rensselaer,  Ind.,  rejected  all  bids  received 
-vug.  5,  for  the  construction  of  a  stone  road 
in  Carpenter  Township.  J.  P.  Hannnond  is 
County   Auditor. 

The  Board  of  Jasper  County  Conmiissioners, 
Rensselaer,  Ind.,  rejected  all  bids  received  Aug. 
5,  for  the  construction  of  macadam  roads  in 
Keener  Township.  J.  P.  Hammond  is  County 
Auditor. 

Following  low  bids  have  been  received  by 
the  County  Commissioners,  Evansville,  Ind., 
for  the  construction  of  roads,  as  follows :  New 
Green  River  road,  H.  W.  Eigeman,  $5,20U ; 
Newburg  road,  H.  W.  Eigeman,  $13,000; 
Washington  Ave.  road,  A.  P.  Eigeman,  $13,4r)0, 
and  Pollack  Ave.  road,  A.  P.  Eigeman,  $10,000. 

Iowa. 

®\V.  G,  Birdsall,  of  Perry,  la.,  has  been 
.  awarded  the  contract  by  the  City  Council  of 
that  city  for  paving  Otley  Ave.  with  con- 
crete and  a  top  dressing.  The  bid  was  $0.01 
for  cement  concrete,  $1.04  for  bituminous  con- 
crete, $0.28  for  curb,  and  $0.38  for  grading. 
Other  bidders  were :  Wm.  Horrabin,  Iowa 
Citv,  la. ;  Ford  Paving  Co.,  Cedar  Rapids,  la. ; 
J.  S.  McLaughlin  &  Sons,  Red  Oak,  la.;  The 
Bkaone  Construction  Co.,  iBoone,  la.;  The 
Wagner  Co.,  Des  Moines,  la. ;  G.  Mancini, 
Florence,  Neb.,  and  the  Des  Moines  Asphalt 
Paving  Co.,  Des  Moines,  la. 

®The  M.  Ford  Paving  Co.,  Cedar  Rapids, 
la.,  has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  paving  of  portions 
of  Second  St.,  Si.xth  St.,  Seventh  St.,  14th  St. 
and  lOth  St.,  at  $20,570.  Other  bidders  were: 
F.  K.  Hahn,  $21,550,  and  Dearborn  Construc- 
tion  Co.,  $21,355. 

©Percy  P.  Smith  has  been  awarded  the  con- 
tract by  the  City  Council  of  Cedar  Rapids, 
la.,  for  the  construction  of  cement  curb  and 
gutter  at  $7,792,  on  the  following  streets:  Fifth 
Ave.,  10th  Ave.,  Ninth  Ave..  Second  St.,  Sixth 
St.,  Seventh  St.,  10th  Ave.  Other  bidder; 
were :  Concrete  Construction  Co.,  $8,470 ;  F. 
K.  Hahn,  $10,285;  Ford  Paving  Co.,  $0,07:i, 
and    Dearborn    Construction    Co.,   $8,772. 

The  City  Council  of  Des  Monies,  la.,  has 
passed  a  resolution  providing  for  the  paving 
of  the  roadway  to  St.  Ambrose  cemetery.  The 
Council  also  passed  resolutions  for  the  con- 
struction of  curbs  on  the  following  streets : 
Ascension  St.,  Laurel  St.  and  Day  St.,  from 
13th  to  14th  St.,  and  31st  St.,  from  College  to 
Forest  Ave. 

The  City  Council  of  Clear  Lake,  la.,  has 
passed  a  resolution  to  pave  about  10  blocks. 
Cement  will  probably  be  used. 

Kansas. 
®The  City  Council  of  Ottawa.  Kans.,  has 
let  a  contract  to  N.  E.  Stucker  for  construct- 
ing seven  blocks  of  paving  on  Oak  St.,  from 
First  to  Third,  with  brick  on  a  concrete  base ; 
West  Second  from  Locust  to  Ash,  and  Hick- 
ory  from   10th  to   Uth. 

Kentucky. 

®The  Central  Construction  Co.,  of  Lexing- 
ton, Kv.,  has  been  awarded  a  contract  by  the 
City  Council  of  Mt.  Sterling,  Ky.,  for  the 
building  of  about  5,000  sq.  yds.  of  brick  streets, 
at  $2  per  sq.  yd.  The  streets  to  be  improved 
are  Bank  and  Locust.  Work  is  to  be  com- 
pleted by  December. 

Louisiana. 

Following  bids  were  received  recently  hy 
the  Comptroller  Department  of  New  Orleans, 
La.,  for  supplying  an  auto  sprinkler  for  use 
on  the  New  Basin  and  Shell  road:  Joseph 
Schwartz,  $3,543 ;  The  Abbott  Auto  Co.,  $3,800, 
and  J.   L.   Ruhl,  agent,  $.5,180. 


Maryland. 

^Bids  will  be  received  until  noon,  Aug.  20, 
by  Louis  L.  Dent,  Secretary  Road  Directors  of 
Prince  George  County,  Upper  Marli)oro,  Md., 
for  building  a  section  of  State  .'\id  highway  in 
Prince  George's  County  upon  or  along  the 
Queen  Chapel  road,  between  the  District  of 
Columbia  line  and  Hyattsville,  for  a  distance 
of  aliout  one  mile.  Certified  check  for  $200  re- 
quired with  bid.  Plans,  etc.,  with  State  Roads 
Connnission  at  its  office,  534  North  Howard 
St.,   Baltimore,    Md. 

®The  United  States  Asphalt  &  Refining  Co. 
has  been  awarded  the  contract  by  the  Board  of 
Awards  of  Baltimore,  Md.,  for  Contract  No. 
32,  calling  for  the  construction  of  asphalt 
paving,  at  $00,523, 

The  State  Roads  Commission,  Baltimore, 
Md.,  has  rejected  a  bid  of  $23,701,  to  con- 
struct about  two  miles  of  road  from  Hancock, 
in  Washington  Count.v,  to  the  Allegheny 
County  line. 

Massachusetts. 

Following  bids  were  received  by  the  City 
Council  of  Cambridge,  Mass.,  tor  the  con- 
struction of  wood  block  pavement  in  sections 
of  Massachusetts  Ave.,  Quincy  Square,  Brat- 
tle Square  and  Prospect  St. :  James  Doherty, 
Boston,  $2.09  per  sq.  yd. :  William  J.  Barry, 
Boston,  $2.78  per  sq.  yd. ;  Central  Construc- 
tion Co.,  Boston,  $2.81  per  sq.  yd.  It  is  esti- 
mated that  the  total  cost  for  reconstruction  of 
the   pavements  will   be  $140,000. 

Michigan. 

®The  City  Council  of  Muskegon,  Mich., 
has  awarded  the  contract  for  building  a  re- 
taining wall  on  the  southwest  side  of  Ruddi- 
man  Creek  bridge  at  $2,450,  and  for  driving 
20  piles  or  more  at  same  ratio  for  $175,  to 
Robert  Love  &  Son. 

Minnesota. 

•{•Bids  will  be  received  until  8  p.  m.,  .\ug.  IP, 
by  Geo.  Stein,  City  Clerk,  Bemidji,  Minn.,  for 
constructing  about  12,000  sq.  yds.  of  concrete 
pavement. 

The  City  Council  of  Red  Wing,  Minn.,  is 
considering  the  proposition  of  paving  in  the 
business  district,  and  replanking  of  the  high 
bridge.  A  total  of  23,433  sq.  yds.  is  included 
in  the  paving  district.  Of  this  area  18,407 
sq.  yds.  are  assessable  to  the  abutting  prop- 
erty. City  Engineer  Wm.  Geisheker  has  esti- 
mated  the   cost   between   $42,330   and   $53,895. 

The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  passed  an  order  providing  for  the 
paving  of  Broadway  St.,  from  Fourth  St.  to 
Seventh  St.,  at  an  estimated  cost  of  $20,000. 
The  Board  has  also  completed  the  assess- 
ment for  the  paving  of  .Arcade  St.,  from  East 
Fourth   St.  to  Fremont  St. 

Paving  projects  in  excess  of  $1,000,000  are 
now  before  the  Board  of  Public  Works  of 
St.  Paul,  Minn.  Some  of  the  streets  to  be 
paved  are :  Pleasant  Ave.,  from  Ramsey  to 
Sixth ;  Lexington  .\ve.,  from  Conio  to  the 
city  limits ;  Pine,  from  Third  to  Seventh ; 
Ashland,  from  Snelling  to  Moore ;  Kent,  from 
Mississippi  to  Minnehaha ;  Maryland,  from 
Courtland  to  Mississippi;  Osceola,  from  Mil- 
ton to  Pleasant;  Snelling,  from  Grand  to  Uni- 
versity; Arcade,  Sunmiit  and  a  number  of 
others. 

Mississippi. 

•J»l!ids  will  be  received  until  Sept.  2,  by  Ves- 
per County  at  Heidelburg,  Miss.,  for  construc- 
tion of  40  niiles  of  roads.  Richard  C,  Huston 
030  Exchange  Bldg.,  Memphis,  Tenn,,  is  the 
engineer. 

•j*H ids  will  be  received  until  noon,  Aug.  28, 
by  Road  Commission  Supervisors  G.  A.  Mc- 
lilhenny,  Secretary  District  No.  I,  Scott  Coun- 
ty, Miss.,  at  Forest  Miss.,  for  the  construc- 
tion of  8  miles  of  gravel  road  complete.  Plan 
and  specifications  are  on  file  in  the  office  of 
Chancery  Clerk  of  Scott  County  and  in  the 
otlfice  of  the  Engineer.  Official  advertisemeiu 
will  be  found  elsewhere  in  this  issue. 

4"Hids  will  be  received  until  noon,  .Aug.  28, 
bv  the  Road  Commission,  G,  A.  Mclllhcnny, 
Secretary,    Sup.    Dist.    No.    1,    Scott    County, 


Miss.,  at  Forest,  Miss.,  for  approximately 
12,000  cu.  yds.  of  road  gravel,  F.  O.  B.  cars 
the  pit,  and  also  F.  O.  B.  cars,  Forest.  Offi- 
cial advertisement  will  be  found  elsewhere 
in  this  issue. 

®The  Mayor  and  Board  of  .'Mdermen  of 
Greenwood,  Miss.,  have  let  the  contract  foi 
furiiishing  all  material  and  completing  the  fol- 
lowing work,  for  which  bids  were  opened  Aug. 
6  by  K.  H,  Hicks,  City  Clerk,  to  the  Creosoted 
Wood  Block  Paving  Co.,  of  New  Orleans, 
La.,  at  $2.40  per  sq.  yd.:  25,182  sq.  yds.  of 
street  paving  as  follows  :  Vitrified  brick ;  Bitu- 
lithic  or  creosoted  wood  blocks;  10,500  lin. 
ft.  of  concrete  curb  gutter ;  2,000  lin.  ft.  of 
granite  header;  2,000  cu.  yds.  of  excavation. 
J.  S.  Allen  is  City  Engineer. 

The  taxpayers  of  Meridian,  Miss.,  on  July 
30,  voted  the  issuance  of  bonds  to  the  amount 
of  $25,000  for  the  purpose  of  connecting  the 
paved  streets  of  the  city  with  the  recently  con- 
structed county  highways. 

The  Board  of  Supervisors  of  Hinds  Coun- 
ty, Jackson,  Miss.,  is  considering  the  calling 
of  an  election  to  vote  on  the  issuance  of 
bonds  to  the  amount  of  $100,uoO,  additional 
to  the  $2o0,000  already  issued,   for  roads. 

The  Board  of  Supervisors  of  Clay  County, 
West  Point,  Miss.,  is  considering  calling  an 
election  to  vote  bonds  in  the  sum  of  $60,000 
for  good  roads  in  District  No.  2. 

The  Board  of  Supervisors  of  Jackson  Coun- 
ty, Pascagoula,  Miss.,  proposes  to  call  an 
election  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $15,000 
for  roads  in   District   No.   4. 

The  city  of  Okolona,  Clay  County,  Miss.,  is 
considering  issuing  bonds  in  the  sum  of 
$15,000  for  municipal  improvements. 

The  Board  of  Supervisors,  Natchez,  Miss., 
plans  to  proceed  to  issue  bonds  which  were 
recently  voted  to  the  amount  of  $150,000  for 
good  roads. 

Missouri. 

®The  Board  of  Public  Improvements  of 
St.  Louis,  Mo.,  on  Aug.  oth  awarded  street 
and  alley  improvement  contracts,  calling  for  an 
expenditure  of  $191,850.17  as  follows:  Brick, 
Beethoven,  between  Gravois  and  Morgan 
Ford  Road :  Davis  Contracting  Co.,  $10,337 ; 
St.  Louis,  between  Belt  and  Dara,  Skrainka 
Construction  Co.,  $8,938;  .-Mabama,  between 
Bates  and  Delor,  Ruecking  Construction  Co., 
$10,979 ;  Roosevelt  place,  between  Clara  and 
Good  fellow,  Skrainka  Construction  Co.,  $11,- 
.081 ;  Tennessee,  between  Itaska  and  Osceola, 
Eyermaim  Construction  Co.,  $12,970 ;  Belt,  be- 
tween North  Market  and  St.  Louis,  running 
west  of  Belt,  Harry  F.  Henian,  $18,280:  De 
Soto,  between  Penrose  and  Florissant,  William 
H.  Redemeyer,  $10,107 ;  Blow,  between  Pen- 
nsylvania and  Virginia,  William  R.  Bush  Con- 
struction Co.,  $8,050 ;  St.  Louis,  from  Euclid 
eastwardly  for  150  feet,  Timothy  E.  Cavanagh, 
$3,308;  John,  between  Von  Puhl  and  Rlair 
William  H.  Redemeyer,  $.5.245 ;  .Anderson, 
from  Newstead  wcstwardly  for  0.50  ft..  Kam- 
brick  Construction  Co.,  $0,201  ;  \'ermont,  be- 
tween Eichelberger  and  \'irginia,  Eyermanii 
Construction  Co.,  $7,043;  Clarence,  between 
Kossuth  and  Lee,  Timothy  E.  Cavanagh.  $3,- 
370  Wood  blocks,  Benton,  from  Twentieth  to 
Jefferson,  Skrainka  Construction  Co.,  $30,721. 
.\sphalt,  .'Xbner  place,  between  St.  Louis  and 
.\shland.  The  Murray  Construction  Co.,  $8,433. 
Bitulithic.  Northland,  from  Union  eastwardly 
for  515  ft..  Granite  Bituminous  Paving  Co., 
$5,301.  Brick  block,  alley  in  city  block  No. 
5350,  from  proposed  Clara  Ave.  eastwardly 
1,322  ft.,  and  between  Kingsbury  place  and 
Washington  terrace,  Timothy  K.  Cavanagh, 
$0,208 :  north  and  south  alley  in  city  block  No. 
2082,  from  Osceola  northwardly  5I(J  ft.,  and 
between  Compton  and  Virginia.  William  R. 
Bush  Construction  Co.,  $2,088;  alley  in  city 
block  No.  441  IB,  between  Margaretta.  Farlin. 
Newstead  and  the  east  line  of  the  most  west- 
ern north  and  south  alley  of  said  block,  Timo- 
tly  E.  Cavanagh,  $.3,482 ;  alleys  in  city  block 
No.  5320.  between  Waterman,  De  Givcrville 
McPherson,  De  Baliviere  and  Laurel,  Timothy 
E.   Cavanagh.  $4,297;  alley  in   city  block   No 
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:i,s(c'.  c:i.st  from  Minerva  to  Ridge,  and  between 
\rlincton  and  Semple,  Timothy  E.  Cavanagli, 
SI  -'84  ■  alley  in  city  block  No.  5059,  north  f  roni 
Ciiistin'e  to  Russell  place,  between  Hartforfl 
and   .Arsenal,   William   R.    Bush   Construction 

®The  city  Council  of  Springfield,  Mo.,  has 
let  the  following  street  improvement  con- 
tracts- B.  M.  Elder,  for  second-class  stone 
curbing  on  Grand  .A.ve.,  from  Jefferson  St.  to 
Campbell  St.,  at  $0.45  per  lin.  ft. :  V.  E.  Koch, 
to  lav  concrete  paving  on  Nichols  bt ,  trom 
Grant  to  Broad  Sts.,  at  $1.17  a  sq.  yd.;  Ihe 
Springfield  Crushed  Stone  Co.,  for  curbing 
on  Main  St.,  from  Chase  to  High  Sts.,  at 
$0  31  a  lin.  ft. ;  V.  E.  Koch,  for  concrete  curb- 
ing on  Lynn  St..  between  Boonville  and  Grant 
Sts  at  $0.;V2;  for  concrete  paving  on  Broad 
St  'between  Center  St.  and  the  Frisco  nght- 
of-wav  on  the  north,  at  $1.25,  and  concrete 
paving  on  Nichols  St.,  between  Campbell  and 
Main  Sts.,  at  $1.18;  The  Schlcifer  Stone  & 
Contracting  Co.,  for  constructing  second-class 
stone  curbing  on  Kimbrough  St.,  from  Elm  to 
Cherry  St.,  at  $0.40;  Fo.\  &  Cornwall,  to  lay 
concrete  paving  on  Grant  St.,  between  .Vtlaiuic 
and  High  Sts..  at  $1.24  a  sq.  yd.;  H.  M.  South- 
worth  for  constructing  stone  curbing  on  Elm 
St.,  from  Evans  to  Fort  St.,  at  $0.45  a  hn.  ft. : 
B  M.  Elder,  for  constructing  first-class  stone 
curbing  on  Webster  St.,  between  BoonviUe  St. 
and   Benton  .\vc.,  $0.49. 

The    Board    of    Public    Improvements,    St. 
Louis,  Mo.,  set  September  :1   for  public  hear- 
ings on  the  following  proposed  street  improve- 
ments and  reconstruction:  Vanderburgh,  from 
Shenandoah  northwardly  311   ft.;  Cora,  from 
Natural   Bridge  to  Margaretta ;  Neosho,  from 
Grand  westwardly  to  west  line  of  "South  St. 
Louis  Suburb,"  distance  about  120  ft.  west  of 
the  west  line  of  39th  St.,  measured  along  the 
north  line  of  Neosho,  Billin,  from  Manchester 
to  Oakland  ;  Robin,  from  Florissant  to  Thekia  ; 
Taft,  from  Morgan  Ford  to  Ridgewood ;  Bee- 
thoven,   from    Morgan    Ford    to    Ridgewood; 
Grace,  from  Bingham  to  Meramec;  Iowa,  from 
.•\rsenal  to  Gravois,  Thatcher,  from  East  Rail- 
road    eastwardly     2,705     ft.;     Fordey,     from 
Thatcher  to  Antelope:  William,  from  .Ashland 
to  Natural  Bridge;  .Arkansas,  from  Osage  to 
Chippewa ;  Margaretta,  from  Cora  to  Marcus ; 
Carrie,    from    Bulwer   to    Broadway ;    Taylor, 
from  Clayton  to  Audubon ;  Robert,  from  Vir- 
ginia to   Vermont,   running  south  of  Robert : 
Meramec,  from  Grand  to  38th ;  Vermont,  from 
Kansas  to  Fillmore ;  Hornsby,  from  Broadway 
to   Ncwby;   Glasgow,   from   a   line   about    133 
ft.  south  of  Bailey  to  the  intersection  of  Kos- 
suth and  25th ;  22nd,  from  .Vngelica  to  Glas- 
gow;  Penrose,  from  Glasgow  to  Grove;  Crit- 
tenden,    from     Pennsylvania    to     Minnesota ; 
Wise,    from    King's    Highway    to    Hereford; 
Utah,  from  Bent  to  Morgan  Ford ;  Geraldine, 
from    Florissant   westwardly   215    ft.;    King's 
Highway,  southwest  from  Compton  to  Grand- 
King's    Highway;    Hewitt,    from    Old    Man- 
chester  to   Lanham ;    Lanham,    from   western 
line  of  right  of  way  of  Missouri  Pacific  Rail- 
road to  western  city  limits;  Fiddle,  from  14lh 
south  of  Biddlc  to  Jefferson;  Carr,  from  14th 
to  Jefferson;  O'Fallon,  from  14th  to  Jefferson. 
The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,   has  been   petitioned    for   the   paving   of 
Penn    St.,    Ifith    to    2fith,    with    Hassam,    and 
Michigan  and   Massachusetts   Sts.,    King  Hill 
.Ave.,   to   Lake     Ave.,   with     mineral     rubber 
asphalt. 

The  City  Council  of  Springfield,  Mo.,  has 
passed  a  bill  providing  for  the  improvement 
of  Guy  St.,  with  concrete  pavement. 

Nebraska. 

The  city  officials  of  Lincoln,  Nebr,,  and  of- 
ficials of  railroads  which  pass  through  that 
cily,  have  agreed  to  co-operate  in  the  paving 
of  17th  St.  The  Northwestern  will  pave  .350 
ft.,  the  Burlington  400  ft.,  the  Mi.^souri  Pa- 
cific 40i>  ft.,  and  the  Rock  Island  4,500  ft.,  of 
the  road. 

New  Jersey. 

•J>Bids  will  be  received  until  8  p  m.,  .Aug.  2G, 
by  A.  M.  Woodruff,  Borough  Clerk,  RoscUc 
Park,  N.  J.,  for  the   permanent  improvement 


from  curb  to  curb  of  Chestnut  St.,  from 
Westfield  Ave.  to  Sumner  Ave.,  a  distance  oi 
about  3,622  ft.,  with  a  bituminous  concrete 
pavement,  bluestone  curbing  and  brick  gutters. 


Appro.ximate  quantities  are  as  follows: 


_ ^^  _ Exca 

tion  4,63(i  cu.  yds."!  bituminous  macadam  13,- 
H(il  'sq.  vds. ;  retaining  walls,  concrete,  19  cu. 
yds. ;  header  curb,  4(32  lin.  ft. ;  paved  §"«««; 
brick,  2,007  sq.  yds.;  curbing,  bluestone,  /,0.iO 
lin  ft.;  underdrains,  600  lin.  ft.  Bidders  are 
invited  to  submit  proposals  on  the  following 
tvpes  of  construction:  Bituminous  concrete 
surface,  on  fl-in.  broken  stone  base;  bituminous 
concrete  surface,  4-in.  broken  stone  base;  bitu- 
minous surface,  on  concrete  base.  P'-ins  and 
specifications  now  on  file  at  the  office  ot  the 
State  Commissioner  of  Public  Roads  at  Tren- 
ton, N.  J.,  and  at  the  office  of  J.  Wallace  Hig- 
gins.  Borough  Engineer,  Roselle  Park,  N.  J., 
and '347  Fif"th  .Ave.,  New  York  City. 
New  York. 
4iBids  will  be  received  until  1  p.  m.,  Aug. 
2t),  by  John  A,  Palmer,  Town  Superintendent 
of  Geddes,  P.  O.  Solvay,  N.  Y.,  for  the  con- 
struction of  a  town  road  known  as  Bridge 
St.  extension,  a  length  of  about  900  ft.  Plans, 
specifications  and  directions  to  bidders  may  he 
seen  at  the  office  of  the  County  Superintendent 
of  Highways,  Court  House,  Syracuse,  N.  Y. 

©Walter  E.  Hassam  of  Worcester,  Mass., 
has  been  awarded  the  contract  by  the  Board 
of  Public  Works  of  Watertown,  N.  Y.,  E.  W. 
Sayles,  City  Engineer,  for  the  construction  of 
about  4,700  sq.  yds,  of  pavement  in  Stone  St.. 
from  Arcade  St.  to  Massey  St.  Burns  Bros. 
&  Haley  secured  the  contract  for  constructing 
pavement  in  Franklin  St.  Concrete  pavement 
with  -ii-in.  bituminous  top  will  be  used.  Bids 
vv-ere  opened  July  19. 

Ohio. 
•J'Bids  will  be  received  until  noon,  Aug.  19, 
by  Director  of  Public  Service,  Steubenville, 
d.,  for  furnishing  the  necessary  labor  and 
materials  for  the  raising  to  grade  of  certain 
houses  and  appurtenances  in  Mears'  .Addition 
on  Wells  St.,  according  to  the  pLins,  specifica- 
tions, estimates  and  profiles  on  file  in  the  of- 
fice of  the  Department  of  Public  Service.  Cer- 
tified check  for  $100  required  with  bid. 

^Bids  will  be  received  until  noon,  .Aug.  20, 
by  S.  A.  Kinnear,  Director  of  Public  Service, 
Columbus,  O.,  for  the  following  improve- 
ments :  i5ank  St.,  from  College  St.  to  the 
south  line  of  Hayden  Place  .Addition,  by 
grading,  draining,  curbing,  paving  the  road- 
way with  brick  and  laying  water  service  pipe. 
Burgess  Ave.,  from  Broad  St.  to  south  term- 
inus, by  grading,  draining,  curbing,  paving  the 
roadway  with  asphalt  or  brick  and  laying 
water  service  pipe.  Broad  St.,  alley  south  of ; 
from  Martin  .Ave.  to  Glenwood  .Ave.,  by  grad- 
ing, draining,  paving  the  roadway,  full  width, 
with  brick,  and  laying  water  service  pipe. 
Livingston  Ave.,  from  Parsons  Ave.  to  Kelton 
Ave.,  by  grading,  draining,  curbing,  paving  the 
roadway  with  asphalt  or  brick,  and  laying 
water  service  pipe.  Richardson  Ave.,  from 
Broad  St.  to  south  terminus,  by  grading,  drain- 
ing, curbing,  paving  the  roadway  with  asphalt 
or  brick,  and  laying  water  service  pipe.  Schultz 
Ave.,  from  Broad  St.  to  the  P.,  C,  C.  &  St. 
L.  Ry.,  by  grading,  draining,  curbing,  paving 
the  roadway  with  asphalt  or  brick,  and  laying 
water  service  pipe.  Terrace  St.,  from  Broad 
St.  to  south  terminus,  by  grading,  draining, 
curbing,  paving  the  roadway  with  asphalt  or 
brick,  and  laying  water  service  pipe.  Waldeck 
.Ave.,  from  Woodruff  Ave.  to  Northwood 
.Ave.,  by  grading,  draining,  curbing,  paving  the 
roadway  with  brick,  and  laying  water  service 
pipe. 

•{•Bids  will  be  received  until  noon,  Aug.  10, 
by  the  Director  of  Public  Service,  F.  G.  Stock- 
Ion.  Secretary,  Toledo,  O.,  for  paving  with 
brick  on  portions  of  Hogg  St.,  Wabash  St., 
Warsaw  ,St,  and  Woodruff  .Ave. 

•J'Bids  will  be  received  until  IC  a.  ni.,  Sept. 
T.  by  John  .Scott,  Clerk  of  Joint  Branch,  at 
office  of  County  Commissioners,  Columbus, 
O.,  for  grading,  draining  and  macadamizing 
the  Post  Road,  beginning  at  the  east  end  of 
the  iron  bridge  over  Darby  Creek,  near  the  ea-st 


corporation  line  of  the  village  of  Plain  City, 
extending  thence  through  Darby  Township, 
Madison  County,  Ohio,  Jerome  Township, 
Union  County,  Ohio,  and  Washington  Town- 
ship, Franklin  County,  Ohio,  to  the  west  end 
of  the  bridge  over  the  Scioto  River  in  the 
village  of  Dublin,  a  total  distance  of  8  and 
7-100  miles.  Alternative  bids  will  also  be  re- 
ceived and  considered  for  grading  and  paving 
the  above  road  with  concrete.  Paving  to  be 
constructed  12  ft.  wide  with  stone  bermes 
to  the  width  of  3  ft.  on  either  side  thereof. 
The  plans,  profiles,  specifications  and  estimates 
are  on  file  in  the  office  of  the  Board  of  County 
Commissioners  of  Madison  County,  Ohio,  the 
office  of  the  Board  of  County  Comimssiosers 
of  Union  County,  Ohio,  and  the  office  of  the 
Board  of  County  Commissioners  of  Franklin 
County  Ohio.  AH  proposals  are  to  be  made 
on  standard  blanks  furnished  by  W.  P.  Beight- 
ler  County  Surveyor  of  Union  County,  Marys- 
ville,  O. 

^Bids  will  be  received  until  noon,  Aug.  15, 
by  C.  B.  White,  Village  Clerk,  Lagrange,  O., 
for  macadamizing  a  number  of  streets.  Certi- 
fied check   for   $^500   required   with  bid. 

^•nids  will  be  received  until  noon,  Aug.  15, 
l)v  Trustees  Lyons  Township,  at  office  of  W. 
H.  Erdrich,  Clerk,  Belleville,  O.,  for  improv- 
ing the  following  roads :  The  Lcininger  Road,, 
commencing  at  the  County  Line  Road  and 
running  east  a  distance  of  about  2,0-50  ft;  the 
Prairie  Road,  commencing  at  the  Woodward 
Road  and  running  south  a  distance  of  about 
3,550;  the  Columbus  Pike  Road,  commencing 
at  the  Ridge  Road  and  running  south  a  dis- 
tance of  about  2,000  ft. ;  the  Columbus  Pike 
Road,  commencing  at  Monroeville  Road  and 
running  south  a  distance  of  about  2,000  ft.  The 
above  specified  roads  are  to  be  constructed  8 
ft.  wide,  with  an  8-in.  course  of  2  or  3-in. 
stone,  and  covered  with  approximately  2  ins. 
of  screenings.  The  trustees  will  furnish  stone 
and  screenings  for  this  work  at  most  conve- 
nient points  of  railroad  delivery  or  from 
quarries. 

•J'Bids  will  be  received  until  11  a.  in..  Aug. 
15.  by  Commissioner  of  Road  District,  com- 
posed of  the  townships  of  Tuscarawas,  Frank- 
lin, Jackson  and  Keene  in  Coshocton  County, 
at  the  office  of  F.  E.  Mowrey,  County  .Auditor, 
Coshocton,  O.,  for  the  improvement  of  the 
Cambridge  road  (extension  of  Highway  No, 
4)  in  Tuscarawas  township,  2,077  ft.  in  length, 
by  paving  w'ith  cither  brick  or  concrete  ac- 
cording to  the  plans  and  specifications  on  file 
at  the  County  Auditor's  office  and  at  the  office 
of  J.  A.  Hanlon,  Engineer. 

^Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner.  Co- 
lumbus, O.,  until  1  p.  m.,  Aug.  22,  for  grading 
and  paving  with  brick  for  light  traffic  the 
Steubenville  Canton  Road,  State  Highway  "C 
Pet.  No.  414  in  Center  Twp.,  Carroll  County ; 
length  7,025  ft.,  or  1.33  miles;  width  of  pave- 
ment. 14  ft. ;  estimated  cost  of  construction, 
$22,350.70.  Date  set  for  completion,  Nov.  15, 
1912.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department. 

•J'Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner.  Co- 
lumbus, O.,  until  1  p.  m.,  .Aug.  22.  for  grading 
and  paving  with  brick  for  light  traffic,  the 
Petersburg  Road,  State  Highway  "B"  Pet.  No. 
413  in  Center  and  Union  Twps.,  Carndl 
County;  length,  5,.500  ft.,  or  1.04  miles;  width 
of  pavement,  14  ft. ;  estimated  cost  of  con- 
struction, $17,215.50.  Date  set  for  completion. 
.Aug.  1,  1913.  Plans  and  specifications  are  011 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department. 

^•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  Aug.  22,  for  grading 
and  paving  with  a  bituminous  bounded  mac- 
adam, the  Monroe  Turnpike  Road,  State  High- 
way "D"  Pet.  No.  363  in  Adams  Twp.,  Lucas 
County:  length,  10,807.5  ft.,  or  2.05  miles; 
width  of  pavement,  16  ft. ;  estimated  cost  of 
construction,  $27,604.  Alternative  bids  will 
also  be  considered  for  grading  and  paving  the 
above  road  with  a  bituniin.ited  concrete.    Esti- 


4» indicates  work  now  open  for  bids,    ©inculcates  a  contract  let  recently. 
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mated  cost  of  construction,  $3o,3ni.  Draft  or 
certified  check  for  $300  required  with  each  bid. 
Date  set  for  completion,  Aug.  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  .Slate  Ilighwav 
Department. 

•J-Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  .A.ug.  22.  for  grading 
and  paving  with  brick  for  heavy  traffic,  the 
Salem  and  Ellsworth  Road.  State  Highway 
"G"  Pet.  No.  379  in  Perry  Twp.,  Columbiana 
County;  length,  5,280  ft.,  or  1.0(1  mile;  width 
of  pavement,  10  and  14  ft.';  estimated  co.st  of 
construction,  $14,022.64.  Date  set  for  comple- 
tion, Aug.  1,  1913.  Plans  and  specifications  are 
on  file  in  the  office  of  the  County  Commis- 
sioners and  the  State  Highway  Department. 

•J"I'ids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus. O.,  until  1  p.  m.,  .^ug.  22.  for  grading 
and  paving  with  a  waterbound  macadam  and 
concrete,  the  Rimer  Road.  State  Highway  "A" 
Pet.  No.  638  in  Sugar  Creek  Twp.,  Putnam 
County;  length,  7,120  ft,  or  1.35  miles;  width 
of  pavement,  14  ft. ;  estimated  cost  of  con- 
struction, $5,153.25.  Date  set  for  completion, 
Nov.  15,  1912.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department. 

•J»I'ids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  Aug.  22,  for  grading 
and  paving  with  a  waterbound  macadam,  the 
.\llensville  Extension  Road,  State  Highway 
"C"  Pet.  No.  418  in  Richland  Twp.,  Vinton 
County;  length,  11,614.7  ft.,  or  2.10  miles; 
width  of  pavement,  12  ft.;  estimated  cost  of 
construction,  $12,318.  Draft  or  certified  check 
for  $300  required  with  each  bid.  Date  set  for 
completion,  Aug.  1,  1913.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. 

^•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  .\ug.  23,  for  grading 
and  paving  with  a  waterbound  macadam,  the 
Monroeville  and  Bloomington  Road,  State 
Highway  "B"  Pet.  No.  628  in  O.xford  Twp., 
Erie  County;  length,  5,500  ft.,  or  1.04  miles; 
width  of  pavement,  10  ft. ;  estimated  cost  of 
construction,  $4,743.67.  Date  set  for  comple- 
tion, Nov.  15,  1912.  Plans  and  specifications 
are  on  file  in  the  office  of  the  County  Com- 
missioners and  the  State  Higniway  Depart- 
ment. 

4*Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  .\ug.  22,  for  grading 
and  paving  with  bituminated  concrete,  the 
Weeds  Corner  Ext.  Road,  State  Highway  "E" 
Pet.  No.  372  in  Leroy  Twp.,  Lake  County; 
length,  11,686  ft.,  or  2.21  miles;  width  of  pave- 
ment, 12  ft. :  estimated  cost  of  construction, 
$21,626.66.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the   State  Highway  Department. 

•J«l'>ids  will  be  received  at  the  office  of  James 
R,  Marker,  State  Highwav  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  ,\ug.  22,  for  grading 
and  paving  with  bituminated  concrete,  the  Cir- 
cleville  London  road.  State  Highway  "B"  Pet. 
No.  544  in  Darby  Twp.,  Pickaway  County; 
length,  5,280  ft.,  or  1  mile ;  width  of  pavemcnj, 
14  ft.;  estimated  cost  of  construction,  $8,316.25. 
Date  set  for  completion,  Nov.  15,  1912.  Plan.? 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State  High- 
wav  Department. 

^•Biils  will  be  received  at  the  office  of  James 
R,  Marker,  State  Highway  Commissioner,  Co- 
lumbus, until  1  p.  m.,  Aug.  22,  for  gradmg 
and  paving  with  a  waterbound  macadam,  hav- 
ing a  bituminous  surface  treatment,  Sec.  3,  the 
Port  Clinton  Road,  State  Highwav  "A"  Pet. 
No  255  in  Rice  Twp.,  Sandusky  County; 
length,  11,500  ft.,  or  2.18  miles;  width  of  pave- 
ment. 16  ft. ;  estimated  cost  of  construction, 
$19,439.  .-Mternative  bids  will  also  be  consid- 
ered for  grading  and  paving  the  above  ri^ad 
with  a  bituminous  concrete.  Estimated  cost  of 
construction,  $23,255.    Draft  or  certified  chec'c 


for  $800  required  with  each  bid.  Date  set  for 
completion,  Aug.  1,  1913.  Plans  and  specifi- 
cations are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  llighway  De- 
partment. 

^Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus. O.,  until  1  p.  m.,  ./Vug.  22,  for  grading 
and  pavin,g  with  bituminated  concrete,  the  Cir- 
cleville  Washington  Road,  State  Highway  "A" 
Pet.  No.  589  in  Wayne  Twp.,  Piqua  County ; 
length,  5,124  ft.,  or  0.07  mile;  width  of  pave- 
ment, 20  ft. ;  estimated  cost  of  construction, 
$12,694.40.  Date  set  for  completion,  Nov.  15. 
1912.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department. 

•J*Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  noon,  Aug.  19,  for  furnishing 
the  labor  for  grading  and  paving  with  a  water- 
bound  macadam,  the  Lancaster  and  Newark 
Road,  State  Highway  "A"  Pet.  No.  449  in 
Walnut  Twp.,  Fairfield  County ;  length,  22,- 
616.5  ft.,  or  4.28  miles ;  width  of  pavement,  12 
ft. ;  estimated  cost  of  furnishing  labor,  $;3,030. 
Draft  or  certified  check  for  $300  required  with 
each  bid.  Plans  and  specifications  are  on  file 
in  the  office  of  the  County  Commissioners  and 
the  State  Highway  Department. 

•J*Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  noon,  Aug.  19,  for  furnish- 
ing the  labor  for  grading  and  paving  with  con- 
crete, the  Ghent  Road,  State  Highway  "E" 
Pet.  409  in  Copley  and  Bath  Twps.,  Summit 
County  ;  length,  12,546.2  ft.,  or  2.38  miles  ;  width 
of  pavement,  14  ft. :  estimated  cost  of  furnish- 
ing labor,  $8,350.  Draft  or  certified  check  for 
$300  required  with  each  bid.  Plans  and  speci- 
fications are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  Depart- 
ment. 

®Rosser  &  Maloney  of  Bellaire,  O..  have 
been  awarded  the  contract  by  the  Village 
Council  of  Dillonvale,  O.,  C.  W.  Mercer,  Clerk, 
for  improving  Smithfield  St..  from  a  point 
near  the  Mt.  Pleasant  and  Smithfield  township 
line  to  the  Piney  Fork  Creek  bridge,  by  paving 
with  vitrified  hard  burnt  paving  block  or  brick 
set  on  edge,  at  $5,263.  Bids  were  opened 
July  30. 

®Wilderson  &  Shannon  of  Orrville,  O., 
have  been  awarded  the  contract  by  the  Wayne 
County  Commissioners,  Wooster,  O.,  for 
grading  and  paving  with  brick  for  medium 
traffic  the  Dalton  Ext.  road  in  Sugar  Creek 
Township,  at  $14,625.  The  road  is  5,632.2  ft. 
long  and  10  ft.  wide.  Bids  were  opened  July 
25. 

®Wilson  Engineering  Co.,  of  Xenia,  O.,  has 
been  awarded  the  contract  by  the  Greene 
County  Commissioners,  Xenia,  O.,  for  grading 
and  paving  with  a  gravel  macadam  the  Day- 
ton and  Springfield  road  in  Bath  Township,  at 
$3,643.  The  road  is  10,663  ft.  long  and  14  ft, 
wide.     Bids  were  opened  Aug.  3. 

®W.  C.  Traxler,  Lorain,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Lorain 
County  Commissioners,  b'lyria,  O.,  for  grad- 
ing, draining  and  macadamizing  North  Ridge 
Road  from  the  east  line  of  Lorain  County, 
ihence  in  a  westerly  direction  to  the  center 
of  the  road  running  north  of  Avon  Center  in 
.\von  Township,  at  $17,606.  Bids  were  opened 
Aug.  5  by  F.   L.   EUenbergcr.  Clerk. 

®The  A.  Wirtz  Transfer  Co..  of  Hamilton, 
O.,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  that  city,  for  the 
improvement  of  Kahn  .'Vve.,  from  Cornell  .'\ve. 
to  Edison  Ave.,  by  grading,  graveling,  curbing 
and  guttering  and  paving  the  sidewalks  with 
cement,  at  $10,000.  Bids  were  opened  July  24 
by  A.  J.  Pater,  Clerk. 

®The  Board  of  Control  of  Lorain,  O.,  has 
awarded  the  contract  for  the  repaving  of 
Broadwav  St.,  with  Obispo  sheet  asphalt,  from 
the  Loop"  to  West  21st  St.,  to  the  Ohio  Engin- 
eering Co.,  of  Elyria,  O.,  at  $62,111. 

©The  Andrews  Asphalt  Paving  Co.,  of  Ham- 
ilton, O.,  has  been  awarded  the  contract  by 
the  Director  of  Public  Service  of  Columbus, 
C,  for  Trinidad  asphalt  paving  in  Fifth  St., 


between  Broad  and  Gay  Sts.,  for  $3,355,  and 
in  Linwood  Ave.,  from  Livingston  .\ve.,  to 
Schiller  St.,  for  $19,788. 

®The  Department  of  Public  Service  of 
Columbus,  O.,  has  awarded  the  contract  for 
Trimble  block  for  Fourth  St.,  from  Innis  .\ve. 
to  Merritt  St.,  to  W.  M.  Graham  at  $10,718, 
and  Moore  St.,  from  High  St.  to  Front  St., 
at  $2,320.  S.  T.  Knight  received  contracts  to 
lay  Trimble  brick  in  Ninth  St..  from  High  to 
Summit  St.,  and  Nelson  block  in  Worthiiigton 
St.,  from  10th  to  11th  Ave.,  at  $9,440  and 
$1,627   respectively. 

®Thc  Board  of  Control  of  Lima,  O.,  has 
awarded  the  contracts  for  the  paving  of  Wal- 
nut and  Baker  alleys,  as  follows :  Walnut 
alley  between  Main  and  Union  Sts.,  running 
past  the  Gazette  block,  from  Wayne  St.  to 
Sugar  alley,  including  grading,  draining,  curb- 
ing and  paving,  H.  S.  Enck,  $4,041;  Baker  al- 
lev,  between  North  and  Wayne  Sts.,  from 
Main  St.    to  Union   St.,  H.  S.  Enck,  $1.5i)5. 

®The  Modern  Construction  Co.,  of  Fremont, 
O.,  has  been  awarded  the  contract  by  the 
City  Council  of  Fostoria,  O.,  for  the  paving 
of  Maple  St.,  at  a  cost  of  $14,381,  and  Poplar 
St.,  at  a  cost  of  $13,332. 

©Hughes  Bros.,  of  Fremont,  O.,  have  been 
awarded  the  contract  by  the  City  of  Fostoria, 
O.,   for   the  paving  of  two  streets  at  $24,000. 

®The  Lorain  County  Commissioners,  Elyria, 
O.,  have  aw'arded  the  contract  for  macadamiz- 
ing a  mile  of  road  from  Slack's  corner 
towards  Brownhelm  to  Thomas  Burton  & 
Son  of  Wellington,  O.  The  work  is  to  be 
completed  by  Oct.  1. 

®The  Jefferson  County  Commissioners, 
Steubenville,  O.,  received  the  following  low 
bids,  per  cu.  yd.,  for  repairs  to  pikes,  and 
awarded  contracts  :  Wm.  Jackson — Ravland 
to  Thos.  Burris.  $2.20;  Rush  Run,  Hopewell 
and  Stringers  Branch,.  $2.25;  Smithfield  to 
Station  to  Grahams,  $2.54;  Warrentown  to 
Bidwells,  $2.30.  Wm.  C.  Wolfe— Smithfield 
to  Thos.  Burris,  $2.44;  Smithfield  to  Re<l 
Ridge,  $2.48.  J.  D.  Carves— Georges  Run  to 
New  Alexandria,  $2.10;  Smithfield  to  Dil- 
lonvale, $2.37.  A.  E.  Stringer — .^dena.  Har- 
risville  and  York,  $2.35 ;  Adena  and  Long  Run. 
$2.35.  W.  R.  Heburn— Mt.  Pleasant  to  Bel- 
mont county  line,  $2.25 ;  Mt.  Pleasant  to  Sta- 
tion, $2.35.  W.  H.  McClelland— Blackburn i 
Bridge  to  Island  Creek  church.  $2.89;  Knox- 
ville  to  Island  Creek  church,  $2.34;  Rich- 
mond and  Knoxville,  $2.34 ;  Toronto  to  Island 
Creek  church,  $2.79.  J.  J.  Erwin — Tweeds 
Run  and  Hills  school  house.  $2.83.  Harry 
Daugherty — Adams  St.,  cemetery  gate  and 
Prospect  .'\ve..  $2.74 ;  Steubenville  to  Wiuters- 
ville,  $2.64;  Wintersville  to  Richmond,  $2.(>4 ; 
Wintersville  to  Richmond  and  White  bridge. 
$2.27;  Alikanna  to  Wills  Creek.  $2.45.  Fox 
and  Sharon — Emerson.  Science  Hill  and  Har- 
risville  to  Mt.  Pleasant.  $2.40.  Willi;un  Wheat- 
le.v — Brilliant  and  Geor.ges  Run,  $2.39; 
Georges  Run  to  Mingo.  $2.39. 

®\V.  C.  Traxler,  of  Lorain.  O..  is  reported 
to  have  been  awarded  the  contr.nct  by  the  l-o- 
rain  County  Commissioners,  for  m.icadamiz- 
ing  of  the  North  Rid.ge  Road  from  .\von  to 
the  east  approach  of  the  new  East  31st  St. 
bridge. 

®The  Wyandot  County  Commissioners,  Up- 
per Sandusky,  O.,  have  awarded  the  contract 
for  the  Richland  Township  Pike  to  the  Na- 
tional Lime  &  Stone  Co.,  of  Carev,  O..  at  $28.- 
587. 

®The  County  Commissioners.  Lisbon.  O.. 
have  awarded  the  contract  for  the  paving  of 
the  Minerva-Lisbon  road  to  George  Patterson 
and  N.  F.  Grafton,  of  Wellsvillc.  O.,  at  $15,459. 

Following  low  bids  were  received  by  the 
Department  of  Public  Service  of  Lorain,  O.. 
for  improvcmeiU  work,  as  follows:  Fast  28th 
St..  curb  connections.  C.  D.  Nicalo,  Lorain, 
$1,607:  East  Erie  ,\ve..  curb  connections,  C. 
E.  Chilson,  Lorain,  $;V)20 ;  Obcrlin  .-Vve.,  curb 
connections,  C.  D.  Nicola.  $2,018;  East  28th 
St..  main  sewer  and  curb  connections,  C.  E. 
Chilson,  $714. 

The  village  of  East  Cleveland.  (P.  O.  Cleve- 
land) C,  will  vote  Sept.  3  on  the  issuance  of 
bonds   for   extension   of    Hayden   .\ve.,    from 


»I« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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lX)aii  Ave.  to  Euclid  Ave.,  at  a  point  adjoin- 
ing the  private  right-of-way  of  the  Cleveland 
Railway  Co. 

The  City  Council  of  Cincinnati.  O.,  has  un- 
<lcr  consideration  a  $.5110,000  bond  issue,  tlic 
proceeds  to  be  used  chiefly  in  the  relaying  of 
old  granite  streets.  H.  M.  Waite  is  City  En- 
gineer. 

Oregon. 

®The  City  Council  of  Milwaukie,  Ore.,  has 
let  the  contract  for  paving  the  Foster  Road  to 
the  Rockelite  Contracting  Co.,  of  Portland, 
Ore.,  at  $I7.K!8.  The  improvement  consists 
of  ni.icadamizing  the  road  from  Main  to  the 
Oatlield  Road,  a  distanct  of  three-quarters  of 
a  mile,  with  a  strip  of  Iti-ft.  wide  in  the  cen- 
ter of  Rockelite  hard-surface,  constructing 
concrete  gutters  and  curb,  and  concrete  side- 
walks on  both  sides  of  the  street. 

®The  City  Council  of  Albany,  Ore.,  has 
awarded  contracts  to  the  Warren  Construc- 
tion Co.,  of  Portland,  Ore.,  for  paving  Si.xth 
St.,  from  Washington  to  Baker  Sts.,  and  for 
paving  Water  St.  from  Lafayette  St.  eastward 
to  a  point  70  ft.  east  of  Sherman  St. 

The  City  Council  of  Pendleton,  Ore.,  has 
passed  a  resolution  providing  for  the  pav- 
ing of  West  Webb  St.,  between  Main  and 
Cosbie. 

Pennsylvania. 
®The  .Mlegheny  C^iunty  Commissioners, 
Pittsburg.  Pa.,  have  awarded  the  contract  for 
building  the  West  Run  Road  in  Mifflin  Town- 
ship, about  1.!)  miles,  to  Neelen  &  Daley,  at 
$-Uvn7,  and  the  Spring  Run  Road,  Crescent 
Township,  about  1%  miles,  to  John  F.  Howlcv 
&  Co.,  at  $:W,707. 

®The  Lenus  H.  Hilcman  Co.,  of  Ford  City, 
Pa.,  has  been  awarded  the  contract  by  the 
horcmgh  Council  of  Scottdale,  Pa.,  for  street 
grading,  at  $2,460. 

Following  bids  were  reopened  recently  by 
the  Highway  Bureau  of  Philadelphia,  Pa., 
William  Connell,  Chief,  for  repairs  to  Green 
St.,  from  Manheim  to  Tulpehocken,  about 
15,300  sq.  yds.,  of  bituminous  material,  as  fol- 
lows: R.  P.  Bennis,  $1.7.3;  David  McMahoii. 
$1.23;  Mack  Paving  &  Construction  Co.,  $1..5.") ; 
J.  F.  Shenley  Co.,  $1.38;  Union  Pavinsf  Co., 
$1.3.5. 

The  Bureau  of  Highway,  William  Connell, 
Chief.  Philadelphia,  Pa.,  will  shortly  ask  for 
bids  for  laying  wood  blocks  about  hospitals. 
at  a  cost  of  upward  of  $50,000. 

The  Borough  Council  of  North  Charleroi, 
Pa.,  has  sold  a  $11,000  issue  of  bonds  to  the 
Western  Reserve  Investment  Co.  .Arrange- 
ments will  now  be  made  to  let  the  contracts 
for  paving  and  grading  and  sewering  certain 
streets  of  North  Charleroi. 

Follf>wing  bids  were  received  by  Chief 
William  Connell  of  the  Highway  Bureau.  Phil- 
adelphia. Pa.,  recently,  for  repairs  to  the  By- 
berry  &  Bensalcm  pike,  from  Red  Lion  Road 
to  Poqucssing  Creek,  the  specifications  provid- 
ing for  13  varying  characters  of  binder  to  be 
used  in  the  surfacing  and  serve  as  a  test  to 
determine  the  efficiency  of  the  material  to  be 
used  in  the  future  in  protecting  the  miles  of 
inacadam  roads  in  the  city's  suburban  ward.-.. 
The  materials  were  largely  of  a  bituminous 
binder.  The  total  amount  to  be- covered  on 
the  pike  is  2-5,.500  sq.  yds.,  at  an  approximate 
cost  of  $35,000.  Bids  were  received  on  eight 
or  nine  types  of  binders,  each  type  of  niatenal 
to  be  laid  for  a  specified  distance  and  at  a 
width  of  16  ft. :  R.  P.  Bennis.  on  all  13  speci- 
fied types  of  binder,  from  Sl.oy  lo  $2.28  per 
sq.  yd.;  Headley  Good  Roads  Co.,  on  two 
types  of  material,  $1.25  to  $2-50  per  sq.  yd  ; 
Mack  Paving  &  Construction  Co..  on  9  classes 
of  material,  $1.75  to  $2.50;  Push  &  Hubbard, 
1  classes  of  material,  $2  to  $2.1i)  per  sq.  yd. 

The  Borough  Council  of  Stechon,  Pa.,  has 
decided  to  make  improvements  on  tl'e  foilow- 
•ng  streets :  Change  of  grade  on  lieseenier  St., 
between  Uincastcr  and  Reading  .'■ts. :  rirrening 
of  Sweetbriar  Ave.,  and  paving  of  Trew'ik  Sc 
The  estimated  cost  is  $10,00(i. 

Following  bids  were  received  by  the  Bear.! 
of  Public  Works  of  .Mtoona,  Pa.,  for  the  re- 
surfacing  of    Seventh   Ave.,   betw.-'-n    Se.-.-'.-.ri 


and  17th  Sts.;  Union  Ave.,  between  18th  and 
Broad  Ave.;  Ninth  St.,  between  llth  and  How- 
ard Aves. ;  Chestnut  Ave.,  between  Seventh 
and  llth  Sts.;  14th  St..  between  10th  and  llth 
and  12th  Ave.,  between  llth  and  12th  Sts.: 
Elder  Paving  Co..  Baltimore.  Md.,  $0.00  per 
sq.  yd.,  for  removing  old  asphalt,  and  $1.20  per 
sq.  yd.  for  resurfacing  with  asphalt ;  the  Union 
Paving  Co.,  Schenectady,  N.  Y.,  $0.12  per  sq. 
yd.,  for  remox-ing  old  asphalt,  and  $0.06  per 
sq.  yd.,  for  resurfacing  with  asphalt ;  Standard 
Bitulithic  Co.,  New  York  City,  $0.20  per  sq. 
yd.,  for  removing  old  asphalt  and  $1.20  witli 
bitulithic,  and  $1.06  with  asphaltmn  concrete. 
South  Carolina. 
4*Bids  will  be  received  until  Aug.  2'.).  by 
City  Committee  on  Streets,  Charleston,  S.  C, 
for  constructing  10,000  brick  and  asphalt  block 
pavements.     J.  H.  Dingle,  City  Engineer. 

Tennessee. 

•{•Bids  will  be  received  until  In  a.  m.,  Aug. 
23,  by  the  Shelby  County  Commissioners,  H. 
M.  i\lcKay,  Chairman,  Court  House,  Memphis, 
Tenn..  for  furnishing  one  10-ton  steam  or  gas- 
oline roller,  either  tandem  or  three-wheeled, 
to  be  delivered  f.  o.  b.  Memphis. 

Texas. 

^Bids  will  be  receivd  until  10  a.  m.,  Aug. 
21,  by  L.  D.  Helkman,  City  Clerk.  Port  Arthur. 
Tex.,  for  paving  Houston  Ave.  from  Seventh 
St.  to  Procter  St.  and  Procter  St.  from  Hous- 
ton Ave.  to  Shreveport  Ave.  Approximate 
quantities  as  follows :  25,372  sq.  yds.  paving 
on  5-in.  concrete  base;  5,800  cu.  yds.  excava- 
tion, earth  and  shell ;  2,900  lin.  ft.  plain  con- 
crete gutter;  4,060  lin.  ft.  combined  concrete 
gutter  and  storm  sewer;  1,030  lin.  ft.  3xl0-in. 


(1) 

Excavation,    per   cu.   yd $1.00 

Dolarway,  per  sq.  yd 1.35 

No.   1  brick,   per  sq.  yd .... 

No.   2  brick,  per  sq.  yd .... 

Warrenite  surface,  G-in.  base,  per  sq.  vd 

Standard  bitulithic,  2-in.   top.  per  sq.  yd.  

Bitulithic  top,  2-in.  gravel,  per  sq.  yd....         

Bitulithic  top,  o-in.  gravel,  per  sq.  yd...  .... 

4-in.  concrete  base,  per  sq.  yd .... 

Asphalt,  6-in.  base,  per  sq.  yd .... 

1-in.  binder,  2-in.  top,  per  sq.  yd .... 

1-in.  top.  5-in.  base,  per  sq.  yd '...'. 

6-in.  concrete  base,  per  sq.  yd 

1  catch  basin.    1   inlet 66  66 

2  catch  basins,   2  inlets 65  00 

3  catch  basins,   3   inlets 70  00 

2  catch  basins,   4  inlets SO  00 

Manhole   covers    s'oo 

S-in.    sewer    '  'gQ 

6-in.    sewer '-jq 

Sewer   connections 1000 

Wood   stop "  '49 


Stratton  of  Spokane,  Wash.,  for  the  construc- 
tion of  8,800  ft.  of  standard  Ui-ft.  macadam 
road,  at  $9,800.  The  grading  has  been  done  by 
the  state  under  the  state  aid  road  law.  John 
M.    McCaw    is    County    Engineer. 

®The  Pierce  County  Commissioners,  Taco- 
ma,  Wash.,  have  awarded  the  contract  to  the 
Keasal-McDowell  Logging  Co.  for  the  con- 
struction of  the  Kapowsin-Lakehead  road. 

®Wm.  M.  Ollar  of  Tacoma,  Wash.,  has  been 
awarded  the  contract  by  the  city  of  Olympia. 
Wash.,  for  the  paving  of  Third  St.,  from 
Franklin  to  Water  Sts.,  with  brick,  at  $25,021. 

R.  M.  Vail,  Engineer  of  Pcnd  Oreille  Coun- 
ty, Newport,  Wash.,  is  running  permanent  sur- 
vey on  the  section  line  to  Davis  Lake  from 
Usk,  seven  miles,  for  the  proposed  new  road. 

The  finance  committee  of  the  City  Council, 
Seattle,  Wash.,  has  appropriated  $160,000  for 
the  purpose  of  connecting  city  streets  and 
county  roads  and  boulevards.  Seven  streets 
will  be  atifected  and  the  work  provides  for 
grading,  paving  and  curbing. 

The  following  bids  were  received  at  Monroe. 
Wash.,  on  July  15  for  the  construction  of  18,- 
891  sq.  yds.  of  pavement.  The  road  in  ques- 
tion is  a  5.4  miles  stretch  of  highway,  24  ft.  of 
metal  to  be  of  5-in.  Portland  cement  concrete 
base  and  a  1-in.  wearing  surface  of  asphalt. 
In  the  table  given  below  (1)  stands  for  the 
bid  of  H.  C.  Malott,  Seattle,  Wash.;  (2)  fur 
that  of  F.  R.  Pfolliott,  Everett,  Wash.;  (3) 
Pacific  Paving  Co.,  Seattle,  Wash. ;  (4)  E. 
Lloyd,  Colburn,  Seattle;  (5)  Warren  Construc- 
tion Co.,  Portland,  Ore. ;  (6)  T.  Ryan  &  Co.. 
Seattle;  (7)  .Atlas  Construction  Co.,  Everett, 
Wash. ;  (8)  American  Construction  Co.,  Seat- 
tle, Wash,  (awarded  contract)  ;  (9)  American 
.Asphalt  Co.,  Seattle,  Wash.: 


(2) 

(3) 

(4) 

(5) 
$0.60 

(6) 
$0.55 

(7) 

(8) 

(9) 

J0.40 

$0.65 

$0,425 

$0.50 

$0.50 

$0.55 

1.18 

1.32 

1.30 

1.12 

2.10 

3.15 

2.76 

1.90 

l.SO 

i!s6 

i'.25 

i'.iii 

1.05 

1.50 

.55 

".75 

2.45 

ilss 

1.98 

1.55 

i.'is 
'.'so 

50.66 

56.66 

66.66 

50.00 

40.00 

50.00 

45.00 

60.00 

55.00 

66.00 

70.00 

56.00 

60.00 

55.00 

70.00 

55.00 

66.00 

65.00 

80.00 

66.00 

70.00 

65.00 

80.00 

40.00 

66.00 

75.00 

90.00 

76.00 

80.00 

75.00 

2.25 

5.00 

5.00 

5.00 

10.00 

7.00 

10.00 

8.00 

.75 

.60 

254.00 

.60 

.80 

.50 

.75 

.80 

.68 

.57 

289.50 

.50 

.70 

.40 

.50 

.60 

2.50 

15.00 

5.50 

.25 

.SO 

2.00 

4.00 

.30 

1.00 

.32 

91.80 

.40 

.35 

.40 

.40 

.35 

white  oak  headers;  12.000  lbs.  cast  iron  inlet 
grating;  1,228  lin.  ft.  vitrified  pipe  8  to  24  ins.; 
30  cu.  yds.  extra  concrete.  Specifications  call 
for  wearing  surface  of  vitrified  brick,  Texas 
sheet  asphalt,  creosoted  wood  blocks,  asphaltic 
concrete  or  natural  rock  asphalt,  payments  in 
cash.  Certified  check  for  $5,000  must  accom- 
pany bid.  Plans  and  specifications  are  on  file 
m  the  office  of  city  clerk  where  copies  may  be 
obtained  upon  deposit  of  $.5,  which  deposit  will 
be  refunded  upon  return  of  plans  before  Aug, 
25. 

•J-Bids  will  be  received  until  2  p.  m.,  Aug. 
15,  by  Adam  Cone,  County  Judge,  .Anderson 
County,  Palestine,  Tex.,  for  gradiii'.,'.  drainino 
and  surfacing  about  20  miles  of  sand-clav 
roads. 

The  city  of  Sherman,  Tex.,  will  start  worV- 
immediately  on  street  paving  on  which  $:300  - 
000  will  be  expended.  Public  highways  arc 
iiow   being  built    radiating    from   the   ritv   of 

lirfffnnn"  ^"^  w'"*^''  bonds  to  M-e  amount  of 
$400,000  were  recently  voted. 

The  City  Commissioner  of  Port  Arthur 
Tex.,  IS  advertising  for  bids  for  pavin"  Proc- 
tor St.,  from  Houston  .Ave.  to  Shrevepou 
.Ave.,  and  Houston  .Ave.,  from  Proctor  St  tn 
Seventh  St.  The  work  includes  about  25  OoO 
sq.  yds.  Bids  are  asked  on  scvtral  tvoeV  of 
paving.  .  I    •    >■ 

Washington. 

■  ®-^l'f,  Whitman  County  Conimissio.ier«  Col- 
tax,    V,  ash.,   have   let   the  ccnnict    to   O.    H 


5  work  no.v  open  for  bids,    ©indicates  a  contract  let  recently, 


Wisconsin. 

®The  Village  Council  of  Campbellsport, 
Wis.,  has  awarded  the  contract  for  the  build- 
ing of  20,000  sq.  ft.  of  cement  walks  to  the 
Bruett  Cement  Block  Co..  of  h'ond  du  Lac 
Wis.,  at  $0.10%  a  sq.  ft.  on  the  straight  work 
and  $0.13  for  crossings  and  driveways. 

©Commissioner  of  Public  Works  Simmons 
of  Milwaukee.  Wis.,  has  let  a  contract  for  pav- 
ing Lincoln  Ave.,  between  5th  and  llth  Aves., 
with  bituminous  asphalt,  at  $1.-58  per  sq  yd., 
to  the  Badger  Construction  Co.  A  contract 
for  macadamizing  20th  Ave.,  from  Mineral  St. 
to  Greenfield  Ave.,  at  $1.05  a  tq  yd  was 
awarded  D.  M.  Snedden  Co.  The  latter  com- 
pany also  secured  the  contract  for  laying 
macadam  on  Hanover  St.,  from  Florida  to 
Virginia,  at  $0.90  a  sq.  yd.,  and  for  laying 
.sandstone  block  pavement  on  Reed  St  from 
National  Ave.  to  Washington  St.,  and'Orove 
St.,  from  Maple  to  Rogers  St.,  at  $3.40  a  sq.  yd. 

®The  Milwaukee  County  Commissioners. 
Milwaukee,  Wis.,  have  awarded  the  contract 
for  gradmg  and  paving  the  east  approach  of 
the  new  Grand  Ave,  viaduct  to  E.  C.  Blake  at 
$0.()5  a  cu.  yd.  for  grading,  and  S0.90  a  sq  yd. 
for  paving  with  brick. 

©Public  Works  Commissioner  Simmons  of 
Milwaukee  Wis.,  has  aw,-,rded  three  bitumi- 
nous asphalt  paving  contracts,  representing  an 
aggregated  cost  of  $4-5,o.5t!,  to  the  Badger  Con- 
struction  Co.  of   that  city,  at  $159  a  sq    vd 
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The  streets  to  be  paved  are :  '_'3rd  St.,  froni 
Hopkins  St.  to  Keefe  Ave.;  '25th  St.,  from 
Chambers  to  Hopkins  Sts.,  and  Auer  Ave., 
from  24th  to  27th  Sts.  The  Commissioners 
also  awarded  contracts  as  follows  to  the  Boyce 
Construction  Co. :  Linwood  Ave.,  from  Oak- 
land to  Maryland  Aves.,  at  $1.45  a  sq.  yd. ; 
Prospect  Ave.,  from  Lafayette  Place  to  North 
Ave.,   $1.45    a   sq.    yd. ;    Oakland    Ave.,     Park 


Place  to  Edgewood  Ave.,  from  Folsom  Place 
to  Kenwood  Blvd.,  $1.4")  a  sq.  yd. 

Canada. 

4*Bids  will  be  received  until  Aug.  20  by  H. 
E.  Johnson,  Town  Clerk,  Wallaceburg,  On., 
for  the  construction  of  about  25,000  sq.  ft.  of 
concrete  pavement,  with  curb  and  gutter,  in  the 
town  of  Wallaceburg.  Specifications  can  be 
seen  at  his  office. 


®The  City  Council  of  Vancouver,  B.  C,  has 
made  the  following  awards  in  accordance  with 
bids  recently  submitted  to  the  Board  of 
Works :  Wood  block  pavement  on  Broadway, 
from  Bridge  to  Laurel  Sts.,  Laplaca  Bros., 
$47,636;  resurfacing  of  Main  St.,  from  Hast- 
ings, resurfacing  of  Main  St.  from  Hastings 
to  Harris  Sts.,  Laplaca  Bros.,  $10,349. 


Arkansas. 

^Bids  will  be  received  by  outcry  at  10  a.  m., 
Aug.  30,  at  the  front  door  of  the  Court  House 
of  Little  River,  in  the  City  of  Ashdown,  Ark., 
for  furnishing  all  material  of  every  kind  and 
character,  and  the  erection,  complete,  of  a 
bridge  over  Little  River  between  Little  River 
and  Sevier  counties,  at  Mills  Ferry  on  said 
river.  Copies  of  plans  and  specifications  can 
be  obtained  at  the  office  of  the  Engineer,  Frank 
M.  Blaisdell,  Southern  Trust  Bldg.,  Little 
Rock,  Ark.  A  check  for  $10  will  be  required 
to  accompany  application  for  plans  and  speci- 
cations. 

Arkansas. 

Plans  and  specifications  have  been  adopted 
by  the  city  officials  of  Little  Rock,  Ark., 
Bridge  Engineer  C.  E.  Smith  of  the  Missouri 
Pacific-Iron  Mountain  Railway,  and  I.  L.  Sim- 
mons, Bridge  Engineer  of  the  Rock  Island 
Railway,  for  the  construction  of  the  West 
Third  St.  viaduct  in  Little  Rock.  Bids  on 
this  work  will  shortly  be  asked. 

Colorado. 

•J»Bids  are  now  being  asked  by  the  Board 
of  Public  Works  of  Denver,  Colo.,  for  the 
construction  of  two  reinforced  concrete  high- 
way bridges  over  Cherry  Creek.  A  flood  in 
this  creek  on  July  14  resulted  in  considerable 
injury  to  the  lower  portions  of  the  city,  and 
among  the  structures  injured  were  several  of 
the  bridges  crossing  Cherry  Creek.  The  Cher- 
ry Creek  channel  as  now  defined  by  walls 
through  the  greater  part  of  the  city  is  80  ft. 
in  width,  and  it  is  obvious  that  the  bridges 
should  interfere  as  little  as  possible  with  the 
flood  discharges.  For  this  reason  it  has  been 
thought  best  to  do  away  so  far  as  is  prac- 
ticable with  all  obstructions  to  free  discharge. 
For  a  number  of  reasons  it  has  been  decided 
that  a  reinforced  concrete  type  of  bridge  be 
utilized.  In  preparing  the  advertisement  for 
bids,  an  effort  has  been  made  to  leave  the 
field  as  open  to  bidders  as  possible.  It  is  in- 
tended that  the  distance  between  the  walls 
shall  be  approximately  80  ft.,  but  provision 
has  been  made  for  greater  floor  length  to 
permit  of  using  the  cantilever  principle  if 
desired.  These  two  contracts  are  in  all  prob- 
ability preliminary  to  the  letting  of  contracts 
for  two  or  three  other  bridges  of  similar 
character,  and  it  is  expected  also  that  some 
of  the  present  bridges  of  the  truss  type  over 
the  stream  will  be  taken  down  and  used  else- 
where at  distances  of  two  or  three  miles  from 
their  present  locations.  These  bridges  are 
in  general  still  doing  good  service,  but  are 
no  longer  suited  to  the  conditions.  Bids  on 
the  two  bridges  will  be  opened  at  11  a.  m., 
Sept  5.  A.  Lincoln  Fellows  is  Engineer  of 
the  Board  of  Public  Works  of  Denver,  Colo 
Official  advertisement  for  the  two  bridges  will 
be  found  elsewliere  in  this  issue. 
Delaware. 

The  Levy  Court,  Wilmington,  Del.,  has  di- 
rected County  Engineer  James  Wilson  to 
prepare  plans  for  the  improvement  of  the 
bridge  at  Rising  Sun. 

Florida. 

©The  Pan-American  Engineering  Co.,  G.  M. 
Barr.  Winston-Salem,  N.  C,  general  manager, 
has  been  awarded  the  contract  for  the  con- 
struction of  another  bridge  at   Davfona,  Fla., 

The 


structure  is  to  have  a  drawbridge  with  a  150- 
ft.  swing  and  there  will  be  provisions  for 
street  railway  trackage.  D.  D.  and  C.  M- 
Rogers,  Fort  Pierce,  Fla.,  are  Engineers. 

Georgia. 

^Bids  will  be  received  until  noon,  Aug.  21, 
by  Commissioners  of  Roads  and  Revenues  of 
Clarke  County,  Athens,  Ga.,  to  construct  steel 
highway  bridge  120-ft.  span  and  16  ft.  wide, 
and  two  steel  girder  frame  bridges ;  span  48 
ft.  and  40  ft.  and  width  l(i  ft. ;  also  miscella- 
neous beams  for  widening  roadway  of  present 
bridges,  steel  angle  railing  for  open  wood 
bridges  and  steel  angle  raihng  for  abutment 
approaches  to  sundry  bridges ;  latter  items  will 
aggregate  50,000  lbs.  of  fabricated  steel  mem- 
bers. Specifications  can  be  obtained  from  C. 
M.  Strahan,  County  Engineer.  Athens,  Ga. 

®Jolm  VVm.  Ash  of  Austell,  Ga.,  has  been 
awarded  the  contract  for  the  construction  of 
a  reinforced  concrete  viaduct  across  Vine  St., 
at  Chattanooga,  Tenn.  The  approximate  cost 
is  $12,000. 

Idaho. 

A  bill  has  been  introduced  in  the  House, 
Washington,  D.  C,  by  Senator  Borah  of 
Idaho,  providing  for  the  construction  of  a 
steel  bridge  across  the  Clearwater  river  at 
Lewiston,  Idaho.     L.  J.  Perkins  is  Mayor. 

The  citizens  of  St.  Anthony,  Idaho,  at  a 
recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $20,000  for  the  building  of  a 
steel  bridge. 

Illinois. 

•J»Bids  will  be  received  until  11  a.  m..  Aug 
19,  by  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago,  111.,  for  furnishing, 
fabricating  and  delivering  to  the  City  of  Chi- 
cago structural  steel  for  three  plate  girder 
spans.  Steel  is  to  be  delivered  at  the  bridge 
sites,  at  the  intersection  of  N.  48th  ave.,  N. 
40th  ave.  and  N.  Central  Park  ave.,  with  the 
North  Branch  of  the  Chicago  River,  according 
to  plans  and  specifications  on  file  in  the  office 
of  the  Department  of  Public  Works.  Room 
406,  City  Hall.  Oflicial  advertisement  appeared 
in   our   last  issue. 

•J-Bids  will  be  received  until  3  p.  m.,  Aug. 
24,  at  the  Town  Hall,  Collinsville,  111.,  for  the 
construction  of  the  following:  One  reinforced 
concrete  bridge  to  be  built  in  Collinsville 
Township,  Madison  County.  V.  J.  Grcnard, 
Town  Clerk.  Collinsville,  III.:  Sepmeyer 
bridge.— Span,  10  ft.;  roadway,  20  ft.;  height 
about  15  ft.  Estimated  amount  of  concrete, 
82.2  cu.  yds.;  reinforcing  steel,  6,070  lbs. 
Nearest  railroad  station,  Peters,  on  the 
Clover  Leaf  railroad,  about  800  ft.  All  ma- 
terials will  have  to  be  shipped  in.  Present 
bridge,  wood,  span  6  ft.  Low  water  flow  dry ; 
high  water  flow,  6  ft.  deep  and  6  ft.  wide.  Ex- 
cavation for  barrel  to  be  carried  about  12  ins. 
below  stream  lied,  and  for  end  walls,  about 
3  ft.  through  black  loam  and  clay  to  black 
clay.  Ent;ineer's  estim;ite,  $1,175.  Work  to 
be 'completed  on  or  before  Oct.  15,  1912.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  phns  and  specifications  pre- 
pared by  the  Illinois  Hi.ghway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  m  writ- 
in.n,  from  the  Illinois  Highway  Commission. 
Springfield,    Illinois. 

^Bids  will  be  received  until  2:30  p.  m., 
Aug    23,  at   the   Town   H:ill,  Fulton,   111.,   for 


to  connect  the  city  with  Daytona  Beach 

+  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


the  construction  of  the  following  reinforced 
concrete  culverts,  to  be  built  in  Ustick  Towm- 
ship,  Whiteside  County.  D.  E.  HoUinshead, 
Town  Clerk,  Fulton,  111.:  Greene  culvert: — 0 
x6ft.  b'ox,  about  50  ft.  long.  Estimated 
concrete,  4G  cu.  yds.;  reinforcing  steel,  4,731 
lbs.  Nearest  railroad  station.  Union  Grove, 
about  8%  miles.  Present  bridge,  10  ft.  span, 
wood.  Low  water  flow,  dry ;  high  water, 
about  4  ft.  deep.  Ritchie  bridge :— 10  ft.  by  t! 
ft.  box,  about  51  ft.-4  ins.  long.  Estimated 
amount  of  concrete.  67  cu.  yds.;  reinforcing 
steel,  8,278  lbs.  Nearest  railroad  station. 
Union  Grove,  about  6  miles.  Present  bridge, 
wood,  about  16  ft.  span.  Low  water,  dry ; 
high  water  flow,  about  2  ft.  deep.  Excavation 
for  barrels  about  12  ins.,  and  for  end  walls, 
about  3  ft.  below  stream  bed  through  sand. 
Gravel  for  the  structures  4s  available  about 
4  and  6%  miles,  respectively,  from  the  bridge 
sites,  for  50  cents  per  yard.  Gravel  high  in 
percentage  of  sand  and  will  probably  have 
to  be  washed.  Engineer's  estimate,  $1,675. 
Work  to  be  completed  on  or  before  Sept.  25, 
1912.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  the  Illinois  High- 
way Commission,  Springfield.  111. 

•I«No  bids  were  received  .-Kug.  8  at  the  let- 
ting held  at  Bethany.  111.,  for  the  construction 
of  two  bridges  in  Marrowbone  Township, 
Moultrie  County.  A  reletting  for  the  Fruit 
bridge  will  be  held  on  .\ug.  22.  at  1  o'clock  p. 
m..  at  the  Town  Hall,  Bethany.  111.  Engineer's 
estimate,  $1,000.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  bj-  the  Illinois 
Highway  Commission  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writin.g.  from  tlie  Illinois 
Highway  Commission,  Springfield.  III. 

©Weaver  &  Son  of  Gaylon.  111.,  have  been 
awarded  the  contract  by  the  Illinois  Highway 
Commission,  Springfield.  111.,  for  the  construc- 
tion of  one  reinforced  concrete  bridge  in  Had- 
lev  Township,  Pike  County,  known  as  Huntley 
Ford  bridge,  at  $1,450.  Bids  were  opened  at 
Hadley,  111.,  on  July  30. 

®The  Champaign  County  Commissioners, 
Urbana,  111.,  have  let  the  contract  for  the  new- 
iron  bridge  on  the  Sangamon,  east  of  Ma- 
homet, lib,  to  the  Decatur  Iron  &  Bridge  Co., 
Decatur.  HI.,  for  the  iron  work  and  floor  at 
$7,990,  and  to  C.  L.  Lindsey  of  Mahomet,  for 
the  center  abutment  and  the  repairing  of  the 
south  one.  at  $1,180. 

®The  Knox  County  Board  of  Supervisors, 
Galesburg,  111.,  has  awarded  the  contract  for 
the  new  bridge  across  the  Spoon  river  at 
short  distance  south  of  Maquon,  III.,  to  the 
Clinton  Bridge  &  Iron  Works,  Clinton,  la., 
at  $13,800.  Included  in  the  specifications  is  a 
160  ft.  span  steel  bridge  and  a  350  ft.  approach. 

®T.  H.  Meliza,  Farmer  City.  111.,  has  been 
awarded  the  contr.act  hv  the  Town  Clerk  of 
Farmer  Citv.  R.  S.  McBride.  for  the  construc- 
tion of  7  bridges  from  12x30  ft.  to  2x30  ft., 
in  Santa  .-Vnna  Township.  De  Witt  County, 
111.,  at  $2,012.  George  .X.  Quinlaii  secured  the 
contract  to  construct  one  briilgc,  50x100  ft., 
at  $3,t135.     Tlie  bids  were  opened  July  30. 

®Ci.  R.  Hytcn  of  Edwardsville,  111.,  has  been 
awarded  the  contr.tct  for  the  construction  of 

let  recently. 


48 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.    No.  7. 


four  bridges  in  Hanicl  Township,  Madison 
County,  111.,  at  $l,40y.  Other  bidders  were 
VVm.  Oswald,  Alhanibra,  111.,  $1,465,  and 
Schuette  &  Xeumann,  Bethalt9,  111.,  $1,726. 

The  La  Salle  County  Electric  Railway  Co., 
H.  H.  McChesney.  Ottawa,  111.,  Chief  En- 
gineer, proposes  to  construct  a  new  bridge 
over  the  I.  &  M|  canal  on  La  Salle  St.  The 
bridge  will  he  of  steel  and  will  probably  be 
constructed   in   October. 

Petitions  are  being  circulated  in  Creek  and 
Harp  Townships,  De  Witt  County,  III.,  for 
the  erection  of  a  new  road  bridge  across  Salt 
Creek  on  the  line  between  sections  3  and  4 
on  the  division  between  Harp  and  Creek  town- 
ships. The  estimated  cost  of  the  bridge  is 
$3,000. 

The  bridge  committee  of  the  Tazewell 
County  Commissioners,  Pekin,  111.,  rejected  all 
bids  received  recently  for  the  construction  ol 
the  Bolliger  bridge,  being  considered  too 
high.     The  work  will  be  re-advertised. 

The  citizens  of  St.  Clair  Township,  Belle- 
ville, 111.,  at  a  recent  election  voted  the  is- 
suance of  bonds  to  the  amount  of  $.3,.500  for 
the  construction  of  seven  bridges. 

Indiana. 

•I»Bids  will  be  received  until  11  a.  m.,  Aug. 
2!l,  by  Henry  F.  Wood,  County  Auditor,  Win- 
chester, Ind.,  for  the  following  work;  Daniel 
Grove  Bridge,  located  in  Monroe  Township; 
reinforced  steel  concrete.  Zimri  Hinshaw 
Bridge,  located  in  Washington  Township ;  re- 
pair— new  concrete  floor;  bridge  is  24  ft.  beam 
bridge,  16  ft.  wide.  Charles  Olvey  Bridge, 
located  in  the  central  part  of  Section  twenty- 
nine  (2!)),  Township  twenty-one  (21)  north, 
range  fourteen  (14)  east,  near  the  residence 
of  Charles  Olvey ;  concrete  bridge,  span  12  ft. 

•I«Bids  will  be  received  until  2  p.  m.,  Sept. 
2,  by  Frank  W.  Fogel,  .■\uditor  Shelby  County, 
at  Shelbyville,  Ind.,  for  the  construction  of  a 
concrete  floor  and  also  for  a  cresoted  block 
floor,  to  be  placed  on  the  Harrison  St.  bridge 
across  Big  Blue  River  in  .•\ddison  Township. 

®The  Randolph  County  Commissioners, 
Winchester.  Ind.,  have  awarded  the  contract 
for  the  construction  of  seven  new  bridges  in 
the  county  to  Stace  Caty.  Irvin  Jackson  se- 
cured a  contract  for  one  bridge  and  Grant 
Forest  for  another. 

®Thc  Jasper  County  Commissioners,  Rens- 
selaer, Ind.,  have  awarded  the  contract  for 
the  construction  of  one  bridge  to  F.  M. 
Williams  of  Winamac,  Ind..  at  $900,  and  the 
contract  for  five  bridges  to  the  Joliet  Bridge 
&  Iron  Co.,  of  Joliet,  Hi.,  at  $3,395. 

Iowa. 

•i«Bids  will  be  received  until  2  p.  m.,  Aug. 
22,  by  C.  K.  Nelson,  County  Auditor,  Forest 
City,  la.,  fer  the  construction  of  one  2-span 
concrete  bridge  over  Lime  Creek  about  700  ft. 
north  of  the  corners  of  Sections  28,  29,  32  and 
33.  Township  100,  Range  23,  and  about  four 
miles  southeast  of  Scarville  and  four  miles 
northeast  of  Lake  Mills,  la.  Elevation  of 
roadway,  47.00  ft.;  elevation  of  bottom  of 
stream,  .39.0  ft.;  approximately  100  ft.  in 
length,  with  wing  walls.  Each  bidder  to  sub- 
mit plans  and  specifications  of  both  arch  and 
girder  bridge  approved  by  the  Iowa  Highw.iy 
Commission. 

•^BidB    will   be    received   until    1 :30   p     m 
Aug.  19,  by  C.  A.  Bateman,  County  Auditor! 
Nevada,     la.,     for     constructing     a     concrete 
bridge.     Official   advertisement  will  be   found 
elsewhere  in  this  issue. 

Kansas. 

®The  Board  of  Pottawatomie  County  Com- 
missioners, Westmoreland,  Kans.,  has  "let  the 
contract  for  the  construction  of  an  additional 
span  to  the  Heisler  bridge  to  the  Inland 
Bridge  Co.,  of  Kansas  Citv,  at  $2,700  The 
span  will  be  on  the  south  side  and  reach  for 
•  ■  ;  '',  '*  ''^  replace  a  pile  structure  which 
IS  declared  unsafe. 

Massachusetts. 

o/:*u^''n  ""''J  ''^  '"^■■■C'^'ed  until  8  p.  m.,    \ug, 
26,  by  Board  of  .<-rcit  Commissioners.   Fred 
••■  l-i"irg.    Mass..    for   ocn- 
•■•  ;cncrcte  bri.lge  at  Bfmis 
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Road.  The  bridge  will  be  49^/2  ft.  wide  and 
consists  of  two  50-ft.  spans.  Plans,  specifica- 
tions, and  forms  of  proposal  may  be  seen  at 
the  office  of  the  City  Engineer,  Fitchburg, 
Mass. 

Maryiand. 

•{•Bids  will  be  received  until  noon,  Aug.  2l), 
by  Louis  L.  Dent,  Road  Engineer,  Prince 
George  County,  Upper  Marlboro,  Md.,  for  the 
erection  of  certain  concrete  culverts  located 
as  follows :  Double  Bo.x  Culvert  at  Glenndale. 
~  ?^h  Culvert  on  the  Croom  road,  near  Upper 
Marlboro,  and  Arch  Culvert  and  Spillway  at 
Mount  Airy  Farm,  west  of  Duley ;  all  in 
Prince  George's  County,  Maryland;  each  to 
be  let-iinder  separate  contract. 

Michigan. 

The  Monguagon  Township  Board,  Wayne 
County.  Mich.,  is  considering  a  plan  to  issue 
bonds  for  the  construction  of  two  new  bridges 
on  the  Horse  Mill  and  Church  roads,  on 
Grosse  Isle.  The  bridges  will  cost  in  the 
neighborhood  of  $li),O00  and  the  proposition 
will  be  submitted  to  the  people  for  a  vote  at 
the  regular  election  in  November.  Both 
bridges  will  be  built  of  cement  and  steel.  De- 
troit  is   the   county   seat. 

Minnesota. 

©According  to  advices  from  International 
Falls,  Minn.,  the  Township  of  Watrous  has 
let  a  contract  to  Fred  Smith  of  Laurel,  JMinn., 
for  the  construction  of  a  bridge  across  the 
Big  Fork  River,  a  mile  above  its  mouth  and 
on  the  line  of  the  Elwell  state  road,  at  $4,015. 

®The  Great  Northern  Bridge  Co.  of  Minne- 
apolis, Minn.,  has  been  awarded  the  contract 
for  the  construction  of  a  new  bridge  between 
Section  31,  Red  Lake  Falls  Township,  and 
Section  0,  Lake  Pleasant  Township,  at  $1,580. 
The   bridge   is   to  be   completed   by    Sept.    15. 

Mississippi. 

©The  Memphis  Bridge  Co.,  Memphis,  Tenn., 
has  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Batesville,  Miss., 
for  the  construction  of  a  steel  bridge  across 
Hotopka  Creek  and  a  concrete  bridge  over 
Jones  Ditch,  at  $1,505.  Bids  were  opened  .'\ug 
6  by  R.  W.  Draper.  Clerk. 

Missouri. 

The  Broadway  viaduct  committee  of  the 
City  Council,  Joplin,  Mo.,  recently  held  a 
meeting  with  C.  W.  Kouns  of  Topeka,  Kans., 
president  of  the  Union  Station  Co.,  regarding 
the  construction  of  the  new  $100,000  viaduct. 
It  is  expected  that  plans  and  specifications  for 
both  a  steel  and  reinforced  concrete  viaduct 
will  be  ready  within  a  few  weeks. 

The  Jasper  County  Court,  Carthage,  Mo., 
has  ordered  plans  and  specifications  prepared 
for  a  new  bridge  to  replace  the  lower  bridge 
across  Spring  River  at  Carthage.  Two  plans 
will  be  drawn,  one  for  a  pony  truss  bridge 
and  one  for  a  concrete  arch,  'in  either  case 
the  present  abutments  to  the  bridge  will  be 
utilized  and  a  main  span  8o  ft.  long  will  have 
a  40-ft.  span  added  at  each  end.  The  roadwav 
will  ba  at  least  20  ft.  wide. 

New  Jersey. 

•J-Bids  will  be  received  until  14  -30  a  m 
Aug  21,  by  Harry  E.  Dubell,  Director  Board 
hreeholders.  Mount  Holly,  N.  J.,  for  building 
a  reinforced  concrete  arch  bridge  across  ^ssis 
cunk  Creek,  at  Pearl  St.,  Burlington.  Burling- 
ton County,  N.  J  Plans  and  specificatioiis 
may  be  obtained  from  James  Logan.  Coimtv 
I'-ngineer,  Mount  Holly,  N.  T. 

^•Bids  will  be  received  until  11  a  m  Xw 
21  by  Harry  E.  Dubell,  Director  County' Free- 
holders Mount  Holly,  N.  J.,  for  building  a  re- 
inforced concrete  arch  bridge  across  Assiscunk 
Creek,  Broad  St.,  Burliiigt.m,  Burlin-non 
County   N.  J.    Plans  and  specifications  mav-  be 

^l^rli^^b^' ^T "-''"' "^"""'^ '■'■""""• 

oo^K^'l'i'  'V"'  '":  received  until  )  p.  ni.,  Aug. 
29  by  the  Joint  Covmty  Committees.  Christian 
Abner,  Secretary,  Court  House,  Jersev  C=tv 
-N.  J.,  for  constructing  of  a  highwav'bri'doe 
over  the  Passaic  River  on  the  Bellevi'le  Tr-n 
pike,   between  the  Town   of  Kellevill'-    Essex 


4* indicates  work  now  open  for  bids,    ©indicates 


County,  and  the  Town  of  Kearny,  Hudson 
County,  and  the  Borough  of  Arlington,  Bergen 
County,  N.  J.  Plans  and  specifications,  etc., 
can  be  examined  and  procured  at  the  offices 
of  the  Clerks  of  Counties  Boards  at  the  Court 
House  in  Newark,  Jersey  City  and  Hacken- 
sack.  Certified  checks  for  $50,000  are  required 
with  bids. 

Among  the  improvements  contemplated  by 
the  West  Jersey  &  Seashore  Railroad,  F.  L. 
Sheppard,  Gen.  Supt.,  Jersey  City,  N.  J.,  is 
the  replacing  of  the  present  crooked  bridge 
between  Avalon  and  Sea  Isle  City  by  a 
straight  modern  structure. 

New  York. 

©Duncan  W.  Peck,  State  Supt.  of  Public 
Works,  Albany,  N.  Y.,  has  awarded  the  con- 
tract for  the  construction  of  an  iron  bridge 
at  Three  River  Point,  north  of  Syracuse, 
where  the  Seneca  and  Oneida  Rivers  form  the 
Oswego,  to  Barrally  &  IngersoU  of  Rochester, 
N.  Y.,  at  $10,(339. 

©The  McClintic-Marshall  Construction  Co., 
Pittsburgh,  Pa.,  has  been  awarded  the  con- 
tract for  furnishing  the  structural  steel  for 
the  reinforcement  of  the  Williamsburgh 
bridge,  New  York  City.  The  contract  calls 
for  750  tons  of  steel. 

Justice  De  Angelis  has  granted  an  order 
requiring  the  towns  of  Trenton  and  Russia, 
N.  Y.,  to  advertise  for  bids  for  the  construc- 
tion of  two  arch  steel  bridges  with  concrete 
approaches  and  concrete  floor,  which  shall 
connect  the  highway  running  through  the 
towns.  The  cost  of  the  structure  shall  not 
exceed  $11,000. 

The  New  York  State  Canal  Board,  Albany, 
N.  Y.,  has  adopted  iilans  of  State  Engineer 
John  A.  Bensel  providing  for  an  extension  of 
the  bridge  which  crosses  the  Barge  Canal  at 
the  foot  of  Main  St.,  Lockport.  N.  Y.,  for  an 
additional  expenditure  of  $75,000.  The  en- 
largement of  the  bridge  will  mean  the  crea- 
tion of  a  square  at  the  junction  of  Main  St., 
West  Ave.,  Richmond  Ave.,  Buffalo,  Cottage, 
Saxton  and  Church  Sts. 

The  New  York  Public  Service  Commission, 
Albany,  N.  Y.,  has  made  an  order  requiring 
the  Schoharie  Valley  Railroad  Co.,  Wallace 
Warner,  Middleburg,  N.  Y.,  Chief  Engineer, 
to  begin  at  once  to  reconstruct  the  overhead 
bridge  south  of  Schoharie  Junction,  work  to 
be  completed  not  later  than  Sept.  1  ;  repairs 
on  the  masonry  abutments  of  two  bridges 
south  of  Schoharie  Junction  to  be  begun  at 
once,  and  to  be  completed  not  later  than  Sept. 
15.  The  company  is  also  required  to  submit 
to  the  commission  not  later  than  Sept.  1  plans 
for  two  plate  girder  bridges  south  of  Scho- 
harie Junction. 

The  Groton  Bridge  Co.,  Groton,  N.  Y.,  on 
Aug.  6  submitted  the  lowest  bid  to  the  Coni- 
«ion  Council  of  Auburn,  N.  Y.,  for  the  con- 
struction of  a  new  North  St.  bridge.  The 
bid  was  $8,884  for  a  steel  bridge  with  brick 
pavement  and  $10,398  if  the  steel  is  encased  in 
concrete.  The  Owego  Bridge  Co.,  Owego. 
N.  Y.,  bid  $9,700  for  steel  bridge  and  $11,500 
for  a  concrete  bridge. 

North  Dakota. 

©The  Security  Bridge  Co.  of  Minneanolis, 
Minn.,  has  been  awarded  the  contract  by  the 
Board  of  County  Commissioners,  Williston, 
N.  Dak.,  M.  H.  Aaen,  Countv  Auditor,  for  the 
construction  of  11  bridges  throughout  the 
county,  at  $19,172.     Bids  were  opened  July  20. 

©The  Security  Bridge  Co.,  Minneapolis, 
Mmn.,  has  been  awarded  the  contract  by  the 
County,  Commissioners,  Williston,  N  Dak. 
M.  H.  Aaen,  County  .Auditor,  for'  furnishing 
bridge  steel  at  $69.5.  Bids  were  opened  July  20. 

Ohio. 

^•Bids  will  be  received  until  11  a.  m.,  Sept. 
11,  by  John  F.  Goldenbogen,  Clerk,  Board  of 
Conmiissioners  at  Cuyahoga  Countv,  Cleve- 
land, O.,  for  the  construction  of  bridge  work 

'^Zf^:'  .^°-|'^^-  R«-"ing  Waif  Lewis 
Road,  Olmsted  Township,  ,„  accordance  with 
the  forni  of  contract  and  specifications  to  be 
.urnished  by  Frank  R.  Lander,  Countv  Sur- 
veyor, Cleveland. 
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•{•Bids  will  be  received  until  Id  a.  m..  Aug. 
29,  by  Geo.  J.  Gearharl.  Cdiiiitv  .Auditor^ 
Lancaster,  O.,  for  labor  and  materials  for  the 
construction  according  to  the  plans  and  speci- 
fications on  file  in  the  office  of  County  Com- 
missioners of  the  following:  A  steel  super- 
structure for  the  "Pin  Bridge"  in  Berne 
Township,  with  reinforced  concrete  floor.  E.x- 
treme  length  82  ft.  6  ins.,  clear  roadway,  14  ft. 
Proposals  are  also  invited  on  plans  of  'bidder 
as  to  superstructures. 

^•Bids  will  be  received  until  noon,  Aug.  30, 
by  F.  M.  Sayre,  County  Auditor,  Columbus, 
O.,  for  all  of  the  labor  and  material  necessary 
to  construct  and  complete  the  following  work : 
Estimate  No.  410 — Reconstructing  the  sub- 
structure of  the  Ashton  Bridge,  south  of 
Reynoldsburg,  Truro  Township.  Cash  or 
certified    check    for   $200    required    with    bid. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
4,  by  John  F.  Goldenbogen,  Clerk  County 
Commissioners,  Cleveland.  O.,  for  the  con- 
struction of  bridge  work  per  Report  No.  2906, 
Railing,  Wall,  Grading,  etc.,  intersection  of 
Irish  and  Nobottom  Roads,  Middleburg 
Township,  in  accordance  with  the  form  of 
contract  and  specifications  to  be  furnished  by 
Frank   R.    Lander,   County   Surveyor. 

®The  Capitol  Construction  Co.,  of  Columbus. 
O.,  has  been  awarded  the  contract  by  the 
Board  of  Tuscarawas  County  Commissioners, 
New  Philadelphia,  O.,  for  the  construction  of 
creosote  block  floor  and  necessary  steel  string- 
ers for  Trenton  Ave.  bridge,  Uhrichsville. 
Bids  were  opened  July  29  by  W.  C.  Shott, 
County  .Auditor. 

®The  County  Commissioners  at  Akron,  O., 
have  awarded  a  contract  to  Phillip  Yockey,  to 
construct  a  bridge  at  Bigelow  Chapel,  across 
Hudson  run  on  the  Akron  and  Wadsworth 
road,   at  $1,200. 

The  County  Commissioners  at  Athens,  O., 
have  decided  to  put  in  a  new  span  at  the  Ed. 
Bean  bridge  near  Guysville.  The  new  span 
will  be  15  ft.  higher  than  the  old  one,  which 
is  33  ft.  in  length. 

Himrod  Ave.,  property  owners.  Youngs- 
town,  O.,  at  a  recent  meeting  approved  the 
plans  of  City  Engineer  Frank  Lillie  for  a 
bridge  extending  from  East  Federal  St.,  to 
Penn  Ave.,  in  Himrod  Ave. 

City  Bridge  Engineer  Frank  Raschig  will 
present  to  the  City  Council  of  Cincinnati,  O., 
within  the  next  five  months  a  request  for 
$200,000  bond  issue,  to  pay  for  the  replacing 
of  everv  small  wooden  bridge  in  the  city  with 
a  concrete  structure.  Plans  are  now  being 
prepared  for  a  concrete  bridge  over  Duck 
Creek   at   Eastern  Ave. 

It  is  reported  that  Frank  H.  I\Iason  of 
Akron,  O.,  has  secured  architects  and  con- 
tractors to  build  a  new  bridge  across  the 
Cuyahoga  River  near  the  North  St.  entrance 
to  Elizabeth  Park.  The  estimated  cost  is 
$2,000. 

Oregon. 

®The  Coast  Bridge  Co.,  of  Portland,  Ore., 
has  secured  the  contract  for  erecting  four 
steel  bridges  in  Baker  County,  Ore.,  of  which 
Baker  is  the  county  seat. 

Pennsylvania. 

®The  Bucks  County  Commissioners,  Doylcs- 
town.  Pa.,  have  let  the  contract  for  repairing 
the  Croydon  bridge  to  Carl  R.  Camp  at  $.5,958. 


®The  Westmoreland  County  Commissioners, 
Greensburg,  Pa.,  it  is  reported,  awarded  the 
contract  for  the  construction  of  the  bridge 
across  the  Loyalhanna  Creek  at  the  foot  of 
Depot  St.,  to  the  Iron  City  Stone  &  Construc- 
tion Co.,  of  Wilkinsburg,  Pa.,  at  $^37,775. 
James   Shields   is   County   Highway   Engineer. 

®F.  R.  Hendershot,  County  Controller, 
Wilkes-Barre,  Pa.,  has  awarded  the  following 
contracts  for  the  construction  of  22  bridges 
throughout  the  county,  all  being  reinforced 
concrete  except  two  steel  culverts,  as  follows : 
Geo.  H.  Hartman,  Wilkcs-Barre,  11  bridges; 
E.  W.  Conley,  Wyoming,  Pa.,  9  bridges ;  John 
E.  Swingle,  Shavertown,  Pa.,  1  bridge,  and 
Andrew  Croop,  Hunlocks  Creek,  Pa.,  2  cul- 
verts. The  total  amount  of  all  bridges  is 
$7,239.  At  the  same  time  T.  J.  MtGovern  of 
Trenton,  N.  J.,  secured  the  contract  for  pav- 
ing floor  on  bridge  between  Berwick  &  Nes- 
copeck,  at  $37,500.     Bids  were  opened  July  19. 

Following  bids  were  received  by  the  Bureau 
of  Survey  of  Philadelphia,  Pa.,  for  the  con- 
struction of  four  bridges,  as  follows:  72nd 
St.,  over  the  Philadelphia,  Baltimore  &  Wash- 
ington Railroad,  fortieth  ward,  American 
Paving  &  Construction  Co.,  $.35,700,  nine 
months  :  Robert  Higgins,  $39,888,  ten  months ; 
Kelly  &  Heyburn,  $38,900,  nine  months: 
Daniel  F.  Bader,  $43,900,  eight  months:  Mc- 
Xichol  Paving  &  Construction  Co.,  $39,859, 
four  months,  and  Richard  Walsh,  $.38,270,  nine 
months ;  65th  St.,  over  the  same  railroad, 
Richard  Walsh,  $.35,3.33,  nine  months;  Daniel 
S.  Bader,  $49,000,  eight  months ;  Kellv  &  Hey- 
burn, $39,400,  ten  months ;  Robert  Higgins, 
$39,500,  ten  months;  McNichol  Co.,  $.38,913, 
four  months,  and  American  Co.,  $35,700,  one 
year;  Montgomery  St.  foot  bridge  over  the 
North  Penn  Railroad  and  American  St.  be- 
tween Second  and  Third  Sts.,  19th  ward, 
Daniel  S.  Bader,  $18,128,  six  months;  M.  &  J. 
B.  McHugh,  $12,922,  six  months;  Richard 
Walsh,  $15,658,  six  months ;  American  Co., 
$13,990.  eight  months ;  Glenwood  .Ave.  over 
the  Philadelphia,  Germantown  and  Norris- 
town  Railroad,  i9th  ward,  Daniel  S.  Bader, 
$16,677,  six  months;  M.  &  J  B.  McHugh. 
$14,333,  six  months;  Richard  Walsh,  $17,831, 
five  months ;  .American  Co.,  $19,000,  eight 
months. 

A  petition  is  being  considered  by  the  City 
Council  of  Natrona,  Pa.,  asking  for  a  new 
bridge  to  span  the  river  between  Natrona  and 
Braeburn. 

The  Supervisors  of  Douglas  Township, 
Berks  County,  Pa.,  have  decided  to  build  three 
concrete  bridges  over  the  Manatavvny  River. 
Reading  is  the  county  seat. 

Tennessee. 

•{•Bids  will  be  received  imtil  10  a.  ni.,  .Aug. 
20,  by  G.  Russell  Brown,  Chairman  Public 
Road  Commissioners,  :39  Municipal  Bldg., 
Chattanooga,  Tenn.,  for  constructing  two  con- 
crete bridges  on  Dry  Valley  Road.  W.  I.. 
Dodds  is  County  Engineer. 

According  to  advices  from  Memphis.  Tenn., 
the  Rock  Island  railroad  bridge  will  now  be 
built  over  the  Mississippi  River  at  Memphis. 
Citizens  have  agreed  to  donate  a  portion  of 
the  cost,  $4,000,000. 

Utah. 

The  City  Commissioners  of  Ogden,  Utah, 
have   been   petitioned   by   property  owners   of 


the  southern  section  of  the  city  asking  that  a 
new  bridge  be  built  over  the  Weber  River  at 
33rd  St. 

Virginia. 

®The  Virginia  Bridge  &;  Iron  Co.,  Roanoke, 
Va.,  has  the  contracts  for  the  construction  of 
all  bridges  on  the  Williamson  and  Potts  Val- 
ley Railroad. 

A  bill  has  been  introduced  in  the  House, 
Washington,  D.  C,  by  Senator  Martin  of 
Virginia,  authorizing  the  Carolina,  Clinchfield 
&  Ohio  Railroad  to  construct  bridges  across 
the  Big  Sandy  River  and  branches  in  the 
states  of  Kentucky  and  Virginia. 

Washington. 

•{•Bids  will  be  received  until  2  p.  m.,  Aug. 
27,  by  Otto  A.  Case,  Clerk,  King  County  Com- 
missioners, Seattle,  Wash.,  for  the  removal  of 
olc  122%  ft.  span  and  approach,  known  as 
Elliott  Bridge,  and  erecting  same  about  % 
mile  down  the  Cedar  River  together  with 
new  approach  to  be  erected  as  per  plans  and 
specifications    with    County   Engineer,    Seattle. 

®The  International  Contract  Co..  Central 
Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  for  the  erection  of  the  east  approach 
to  the  11th  St.  bridge  in  Tacoma,  Wash.,  at 
$23,840. 

King  County  Engineer  James  R.  Morrison, 
Seattle,  Wash.,  has  advanced  a  plan  as  a  so- 
lution of  the  Riverton  grade  crossing  menace, 
which  provides  for  the  construction  of  a  new 
draw-bridge  over  the  Duwamish  River  parallel 
with  the  Riverton  grade  crossing. 

The     Municipal     Commission     of     Tacoma,  ■ 
Wash.,  in  order  to  afford  a  permanent  thor- 
oughfare between  Carr  and  Front  Sts.,  in  Old 
Town,  has   ordered   the  erection  of  an   over- 
head viaduct,  to  cost  alunit  $8,000. 

Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
-Aug.  15,  by  Fred  G.  Simmons.  Commissioner 
of  Public  Works,  Milwaukee,  Wis.,  for  con- 
structing a  reinforced  concrete  highway  bridge 
across  the  Kinnickinnic  River  at  the  intersec- 
tion of  8th  Ave.  in  the  14th  ward. 
Work  to  be  completed  within  60  days 
from  the  date  of  the  award  of  con- 
tract. Certified  check  for  $500  required  with 
bid. 

®The  Board  of  Public  Works  of  Madison, 
Wis.,  has  awarded  a  contract  for  the  construc- 
tion of  a  new  bridge  in  Tenney  Park  to 
George  Nelson  at  $3,316,  City  Engineer  John 
F.  Icke  will  supervise  the  construction. 

®The  Vulcan  Mfg.  Co.  has  been  awarded 
the  contract  by  the  city  of  Fond  du  Lac,  Wis., 
for  building  the  bridge  at  Forest  .Ave.,  and 
West  First  St.,  at  $8.1.50. 

®The  Town  Board  of  Carlton.  Wis.,  and 
the  Kewaunee  County  Board  have  let  the  con- 
tract for  building  a  bridge  on  the  Lakeshore 
Road  between  the  Waegli  and  HciJer  farms 
to  the  Illinois  Bridge  Co..  Chicago.  111.,  at 
$4,388. 

The  State  Railway  Commission,  Madison. 
Wis.,  has  approved  the  plans  of  the  city  of 
Oshkosh.  Wis.,  for  the  superstructure  of  the 
proposed  new  bridge  over  the  Fox  River  at 
West  .Algoma  St.  Plans  for  the  substructure 
of  the  liridgc  will  be  prepared  as  soon  as  it 
is  definitely  ascertained  what  sort  of  a  sub- 
strata formation  there  is  at  the  bottom  of  the 
river  where  the  bridge  is  to  be  built. 


IRRIGATION.  DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

•{"Bids  will  be  received  until  1 :30  p.  m., 
Aug.  28,  by  the  Commissioners  of  l>ainage 
District  No.  11,  at  the  Court  House  in  Osceola, 
Ark.,  for  the  construction  of  a  ditch  3%  miles 
long,  4  to  6  ft.  deep.  6  to  10  ft.  wide  at  the 
bottom,  requiring  the  excavation  of  45,000  cu. 
yds.  of  earth.  Maps,  profiles,  plans  and  speci- 
fications are  on  file  with  the  Countv  Clerk. 
W.  E.  Ayres,  Randolph  Bldg.,  Memphis,  Tenn,, 


Land  owners  of  the  St.  Francis  l^evee  Dis- 
trict of  Lee  County.  Ark.,  have  adopted  a 
resolution  to  petition  the  Legislature  at  its  1913 
session  to  pass  an  act  authorizing  the  Board  of 
Directors  of  the  St.  Francis  Levee  District  to 
make  a  bond  issue  for  as  large  a  sum  as  can 
be  carried  without  increasing  the  present  rate 
of  taxation  in  said  district. 
Illinois. 

^Bids  will  be  received  until  noon,  Aug.  27, 
by   the   Drainage     Commissioners   of     Union 


is  the  Engineer, 

4< indicates  work  now  open  for  bids,    ©indicates  a  contract 


Drainage  District  No.  2  of  the  Towns  of 
Monee  and  Green  Garden,  for  the  construction 
of  an  open  ditch  about  3  miles  long:  vith  bot- 
tom 8  ft.  and  6  ft.  wide  and  depth  varying 
from  5  to  7  ft.,  excavation  consisting  of  4S.000 
cu.  yds.  Plans  and  specifications  may  be  seen 
at  the  office  of  .Albert  H.  Kruseniark,  313  Bar- 
ber Bldg.,  Joliet.  HI.,  or  at  the  office  of  the 
Town  Clerk,  Monee. 

•{•Bids  w-ill  be  received  until  2  p.  m.,  .Aug. 
22,  by  Commissioners  of  Union  Drainage  Dis- 

let  recentlv 
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trict  No.  1.  Townships  of 
Marion,  Lee  County,  at  the 
Harmon,  III.,  for  the  improvement  by  clean- 
ing out  alteration  of  course  and  iniprovemcnl 
of  banks  of  the  main  ditch:  23,100  ft.;  18  and 
16  ft.  bottom ;  o.!,3M  cu.  yds.  Prohle  or  fur- 
ther information  may  be  obtained  from  Evan 
VVatkins,  Gerk.  Harmon,  111. 

^Bids  will  be  received  until  2  p.  m.,  Aiig. 
22.  bv  Commissioners  of  Union  Dramage  Dis- 
trict'  No.  1  of  Townships  of  Harmon,  Lee 
County,  and  Montmorency,  Whiteside  County, 
HI.,  at' the  Harmon  Bank.  Harmon,  111.,  for  the 
cleaning  out  of  the  main  ditch :  23,500  ft. ;  l6 
ft  bottom;  34,")ll0  cu.  yds.  .-Mso  for  cleanm.? 
21,200  ft.  of  laterals;  4  ft.  bottom;  13,307  cu. 
yds.  Profiles  or  further  information  may  be 
obtained  from  .'\.  A.  Mekeel,  Harmon,  111. 

4»Bids  will  be  received  until  1  p.  m.,  .\ug.  31. 
by  Geo.  S.  Skinner,  Princeton,  111.,  Attorney 
for  the  Commissioners  of  The  Mineral  Marsh 
Special  Drainage  District  in  Bureau  and  Hen- 
ry Counties,  for  the  work  of  cleaning  out 
some  17%  miles  of  ditches  of  the  district^  re- 
quiring the  removal  of  appro.ximately  227,133 
cu.  vds.  of  material.  The  ditches  are  of  vary- 
ing'widths,  4  to  30  ft,  bottom.  A.  H.  Bell, 
Bloomington,  111.,  is  the  Engineer. 

®E\ving  &  Brockenbrough  of  La  Fayette 
Ind..  have  been  awarded  the  contract  by  the 
Commissioners  of  Drainage  District  No.  2, 
Wallace  Township,  La  Salle  County,  111.,  for 
deepening  and  cleaning  of  the  main  and 
branches,  at  $0.22  per  cu.  yd.  The  work  will 
include  a  total  yardage  of  about  2S,393  cu.  yds. 
of  earth.  Bids  were  opened  July  22.  Frank 
O'Donnell  is  President  of  the  Commissioners. 
W.  H.  Irwin,  Ottaw^a,  111.,  is  Engineer. 

Contracts  for  the  106,300  cu.  yds.  of  levee 
work  in  connection  with  the  improvements  for 
County  Drainage  District  No.  2,  for  which 
bids  were  opened  July  30,  at  Biggsvilk,  III, 
were  awarded  to  R.  H.  &  G.  A.  McWilliams, 
Chicago.  III.,  as  noted  in  our  last  issue.  The 
bids  on  the  228,7(.l0  cu.  yds.  of  ditch  work  were 
rejected  and  this  portion  v.'\\\  be  readvertised. 
The  Harmon  Engineering  Co.,  Peoria,  III.,  is 
the  Engineer. 

Indiana. 

®The  Summitville  Drain  Tile  Co.,  Summit- 
ville,  Ind.,  has  been  awarded  the  contract  at 
$5.99.3,  for  constructing  the  Briney  ditch  m 
Hancock  County.  The  drain  will  be  about  5^/4 
miles  long  and  will  be  tiled  with  27-in.  and 
30-in.  tile. 

Iowa. 

•J'Bids  will  be  received  until  noon.  Aug. 
26,  by  E.  S.  Gose,  County  Auditor,  Jefferson, 
la.,  for  the  material  and  labor  necessary  for 
the  construction  of  proposed  Drainage  Dis- 
trict No.  82.  Greene  County,  Iowa.  Plat,  pro- 
file and  specifications  are  on  file  at  the  Audi- 
tor's oflBce,  Jeflferson,  la.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

®Fred  E.  Smith,  Nevada,  la.,  has  been 
awarded  the  contract  at  17%  cts.  per  cu.  yd. 
for  the  construction  of  overflow  drains  in  the 
Webster-Wright  Drainage  District  No.  90-49, 
the  work  including  about  4,400  ft.  of  drain. 
Bids  were  opened  Aug.  G  by  J.  L.  Haurchan, 
County  Auditor,  Ft.  Dodge,  la. 

Louisiana. 

•}«Bids  will  be  received  until  1!  a.  m.,  Aug. 
19,  by  Capt.  C.  O.  Sherrill,  U.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La., 
for  constructing  about  .>5,.5U0  cu.  yds.  of  earth- 
work in  the  Lower  Tensas  and  Lake  Borgne 
Levee  Districts  and  on  the  East  Bank  of  the 
Mississippi  River  from  Vicksburg  to  Bayou 
Sara 

Surveys  for  the  Ilorscihoe  Drainage  Dis- 
trict have  been  completed,  and  details  of  the 
system  are  now  being  worked  up.  I.  W.  Syl- 
vester is  the  Engineer. 

Plans  are  under  consideration  for  the  expen- 
diture of  about  $1,000,000  for  improvements 
to  the  I-akc  Borgne  Canal.  John  Bernard, 
New  Orleans,  La.,  is  Manager  of  the  cDmijary 
controlling  this  canal. 


ENGINEERING  &  CONTRACTING 


VoL  XXXVIII.     No.  7. 


Minnesota. 

^.Bids  will  be  received  until  10  a.  m.,  Sept. 
3  bv  L.  H.  Slocum,  County  Auditor,  Interna- 
tional Falls,  Minn.,  for  the  construction  ot 
Judicial  Ditch  No.  6,  Koochiching  County,  ac- 
cording to  the  plans  and  specifications  of  the 
engineer  now  on  file  in  the  office  of  the  tlcrk 
o-- 'Court.  Ditch  as  surveyed  by  the  engineer  is 
about  1 1  miles  long,  and  the  estimated  number 
of  yards  of  dirt  to  be  excavated  is  about  il.- 
0C7"yds. ;  total  estimated  cost  of  the  construc- 
tion of  ditch  is  about  $1-5,279. 

®Bids  were  opened  Aug.  1,  by  J.  L.  George, 
.\uditor  Beltrami  County,  Bemidji,  Minn.,  for 
constructing  a  Judicial  Ditch  No.  (?),  the  con- 
tract being  awarded  to  G.  E.  Brown,  Litch- 
field. Minn.  The  work  calls  for  about  316,000 
cu.  yds.  of  excavation. 

Mississippi. 

®J.  T.  Callicott,  Coldwater,  Miss.,  has  been 
awarded  the  contract  at  25  cts.  per  cu.  yd.  for 
building  the  Tate  county  end  of  the  levee 
across  Coldwater  bottom.  .Ml  bids  for  work 
on  the  De  Soto  side  were  rejected  by  that 
county  because  they  were  considered  too  high. 

The'  Morgan  En'gineering  Co..  of  Memphis, 
Tenn.,  has  started  a  survey  of  the  Bogue 
Phalia  Drainage  District,  containing  about 
12-5,000  acres,  in  Washington  and  Sunflower 
Counties,  Mississippi.  The  promoters  wish  to 
have  the  work  constructed  as  soon  as  the 
plans  and  assessments  can  be  made.  Con- 
tracts will  not  be  let  for  about  six  months. 
Missouri. 

C.  T.  Bondurant,  Hickman,  Ky.,  and  Lee  & 
Callahan,  Fulton,  Ky..  at  about  $150,000,  were 
the  low  bidders,  July  .30,  for  the  reconstruction 
of  the  levee  on  the  Missouri  side  of  the  Mis- 
sissippi River,  beginning  directly  across  from 
Hickman  and  extending  to  Medley,  Mo.,  for 
the  U.  S.  War  Department. 
Montana. 

4*Bids  will  be  received  until  Aug.  20  by 
Hawley  J.  Selway,  Secretary  Horse  Prairie 
Reservoir  Co.,  Dillon,  Mont.,  for  constructing 
a  dam  and  reservoir.  Dam  to  be  25  ft.  high. 
100  ft.  long,  3,500  cu.  yds,  of  dirt  excavation, 
etc. 

Nebraska. 

©Conrad  Walker  &  Son  of  North  Platte, 
Nebr.,  have  been  awarded  the  contract  to  build 
the  dam  and  head  gates  for  the  North  Platte 
Irrigation  District,  for  $10,850. 

New  York. 

•J»Bids  will  be  received  until  noon,  Sept.  4, 
by  Duncan  W.  Peck,  State  Superintendent  of 
Public  Works,  Albany,  N.  Y.,  for  Contract  1, 
Cayuga  and  Seneca  Canal,  Section  1,  for  con- 
structing the  canal  from  Seneca  Lake  to  Mon- 
tour Falls.  Length  2.75  miles.  Plans  may  be 
seen  and  detailed  specifications,  engineer's  esti- 
mate of  quantities,  proposal  blanks,  form  of 
contract  and  bonds  required  and  other  infor- 
mation for  proposers  may  be  had  at  the  office 
of  the  Superintendent  of  Public  Warks  at 
Albany,  N.  Y.,  at  the  office  of  the  Assistant 
Superintendent  of  Public  Works  for  the  Mid- 
dle Division  at  Syracuse,  N.  Y. ;  at  the  office 
of  the  Assistant  Superintendent  of  Public 
Works  for  the  Western  Division  at  Rochester, 
N.  Y. ;  and  at  the  canal  office,  Spaulding's  Ex- 
change, Buffalo.  N.  Y. 

Oregon. 

The  McKenzie  Valley  Irrigation  Co.,  capi- 
.alized  at  $100,000,  with  its  principal  place  of 
business  in  Portland,  Ore.,  has  filed  articles  of 
incorporation  with  the  Secretary  of  State. 

Tennessee. 
4*Bids  will  be  received  until  1]  a.  m..  Aug. 
15,  by  Maj.  Clarke  S.  Smith,  U.  S.  Engineei, 
Custom  House,  Memphis,  Tenn.,  for  con- 
structing about  1-30,000  cu.  yds.  of  levee  work 
in  the  lower  St.  Francis  Levee  District. 
Texas. 

4*rhe  Commissioners  of  Drainage  District 
No.  •5,  LaPorte,  Tex.,  rejected  all  bids  received 
July  15,  for  the  construction  of  a  drainage  sys- 


tem consisting  of  100  miles  of  main  ditch  and 
laterals,  and  has  re-advertised  for  bids,  to  be 
opened  Aug.  25.  Dr.  H.  M.  Harrison  is  Presi- 
dent of  the  Board. 

E.  R.  Richardson,  San  Antonio,  Tex.,  has 
had  preliminary  surveys  and  plans  completed 
for  the  proposed  irrigation  of  the  "Nueces 
Country  Winter  Vegetable  Garden,"  formerly 
"Griffin  Ranch,"  comprising  about  4,000  acre>, 
bordering  on  the  Nueces  River  for  about  SVa 
miles.  Two  reinforced  dams  are  contemplated 
also  concrete  headgates.  A  gravity  supply  aug- 
mented by  main  pumping  plant  of  7.000,000 
gals,  per  day  capacity,  with  probably  one  or 
two  plants  of  smaller  capacity  will  probably 
be  installed.  The  service  mains  and  laterals 
are  to  be  open  canals  and  wood  pipe.  There 
will  also  be  AV2  miles  of  levee.  Cory,  Har-" 
rison  &  Co.,  208  Gibbs  Bldg.,  San  Antonio. 
Tex.,  are  the  Engineers.  The  estimated  ex- 
penditure is  above  $12.5.000.  Bids  will  be 
asked   about  the   latter   part  of  October. 

Plans  are  under  way  for  the  establishment 
of  an  irrigation  district  in  the  San  Saba  River 
Valley.  It  is  proposed  to  construct  a  dam 
across  the  San  Saba  River  a  short  distance 
above  the  town  of  San  Saba,  and  establish 
a  reservoir  in  which  to  conserve  the  storm 
and  flood  waters  of  the  river  in  sufficient 
quantity  to  irrigate  50,000  acres  of  land,  the 
water  to  be  carried  by  gravity  from  the  reser- 
voir to  the  lands  to  be  irrigated.  _  In  order  to 
finance  this  proposition  and  raise  funds  to 
carry  on  the  work  of  this  development,  it  is 
proposed  to  organize  an  irrigation  district 
comprised  of  an  area  of  about  50,000  acres. 
■Phe  petition  for  the  organization  of  the  San 
Saba  Irrigation  District  is  now  being  published 
and  will  be  presented  at  the  .August  term  of 
the  Commissioners  Court  of  San  Saba  County. 
It  is  estimated  that  a  bond  issue  of  approxi- 
mately $1,-500,000  will  be  necessary,  if  the  work 
is  done  entirely  by  the  issuance  of  bonds,  to 
complete  the  project.  .Mien  &  Rich,  Attor- 
neys, Vivier  Bldg.,  Brow'nsville,  Tex.,  are  in- 
terested. 

Promotion  work  is  under  way  for  an  irri- 
gation project  near  Cotiilla  in  La  Salle  Coun- 
ty, where  it  is  expected  to  form  an  irrigation 
district  comprising  approximately  100,000 
acres  of  the  Nueces  Valley,  which  will  be  ir- 
rigated from  the  waters  of  the  Nueces  River 
conserved  by  a  system  of  dams  and  reservoirs 
and  carried  by  gravity  to  the  lands  to  be 
watered.  This  project  will  require  a  bond 
issue  of  approximately  $2,500,000,  but  the 
same  will  not  be  ready  for  the  market  under 
60  or  90  days.  Allen  &  Rich,  .\ttorneys, 
Vivier  Bldg.,  Brownsville,  Tex.,  are  the  pro- 
moters. 

J.  H.  Clark,  Victoria,  Tex.,  is  contemplating 
the  construction  of  a  dam  at  a  point  on  the 
Guadalupe  River,  five  miles  south  of  the  town 
of  Gonzales.  It  is  proposed  to  erect  a  reser- 
voir to  hold  4,000,000,000  cu.  ft.  of  water  for 
the  purpose  of  irrigating  100,000  acres  of  land. 

Utah. 

The  Davis  &  Weber  Comities  Canal  Co., 
William  Bostaph,  Chief  Engineer,  Ogden, 
Utah,  is  considering  a  plan  for  doubling  the 
capacity  of  its  storage  reservoir  in  East  Can- 
yon by  increasing  the  height  of  the  present 
one  30  or  40  ft. 

Washington. 

•I"Bids  will  be  received  until  2  p.  m.,  Aug. 
19,  by  W.  B.  Newcomb,  County  .Auditor, 
North  Yakima,  Wash.,  for  a  construction  of 
drainage  ditches  in  District  No.  9.  The  main 
ditch  and  laterals  will  be  14  miles  long,  re- 
quiring 300,000  cu.  yds.  of   excavation. 

Wisconsin. 

®Th€  contract  for  the  construction  of  the 
Center  Drainage  District  in  the  towns  ot 
Grand  Chute  and  Center  in  Outagamie  Coun- 
ty, Wis.,  has  been  let  to  Ewing  &  Brocken- 
borough  of  Lafayette,  Ind.,  ai  $9,000  for  exca- 
vation of  dirt  and  clearing  of  land,  and  $1.25 
a  yard  for  excavation  ,-.[  rock.  The  latter 
will  probably  run  between  500  and  1,000 
cu.    yds. 


~^j»  indicates  ',vork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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WATER-WORKS 


Alabama. 

The  city  of  Tuscaloosa,  Ala,,  has  retained 
Morris  Knowles  of  Pittsburgh,  Pa.,  to  make  a 
full  investigation  of  the  waterworks  system 
and  make  recommendations  for  improvements, 

California. 

City  Engineer  Smith  of  Oceanside,  Cal.,  has 
Ijeen  directed  to  prepare  plans  and  specifica- 
tions for  a  reservoir  of  reinforced  concrete 
near  the  present  reservoir.  The  reservoir  lot 
is  75x100  ft. 

The  Public  Service  Commission  of  Los 
Angeles,  Cal.,  proposes  to  purchase  the  San 
Pedro  water  system,  which  would  be  used 
until  the  water  works  can  be  rebuilt  and  en- 
larged. The  budget  of  contemplated  imnrove- 
ments  during  the  next  12  months  calls  for  an 
expenditure  of  $864,1)38. 

The  Soutliern  California  Mountain  Water 
Co.,  of  San  Diego,  Cal.,  has  applied  to  the 
State  Railroad  Commission  for  permission  to 
sell  a  portion  of  its  plant,  valued  at  $2,.500,000, 
to  the  city  of  San  Diego.  The  company  also 
petitioned  for  permission  to  sell  a  10-year 
option  on  another  portion  of  the  plant,  valued 
at  $l,oOO,000. 

Florida. 

The  City  Commissioners  of  Passagrille, 
Fla.,  plan  the  installation  of  an  electric  light 
plant,   waterworks   and   a    sewerage   system. 

Georgia. 

The  Board  of  Water  Commissioners  of 
Macon,  Ga.,  proposes  to  lay  more  than  five 
miles  of  water  mains  in  the  city  than  con- 
templated with  the  original  plan.  The  pro- 
posed new  extensions,  which  are  of  6  and  10- 
in.  type,  will  be  located  principally  in  East 
Macon,  Vineville  and  North  Highlands. 

®The  waterworks  committee  of  the  City 
Council,  Augusta,  Ga.,  has  let  the  contract  for 
the  new  filters  for  the  waterworks  plant  to 
Walton  &  Wagner  of  Atlanta,  Ga.,  at  $7,575. 
The  work  includes  four  units.  The  company 
bid  $10,500  on  six  units,  which  will  probably 
be  installed  in  place  of  four. 

®The  city  of  Macon,  Ga.,  recently  let  a  con- 
tract to  R.  A.  Smalling  &  Sons  at  $8,721  for 
the  construction  of  the  new  Riverside  pump- 
ing station.  It  will  be  40x50  ft.,  and  will  be 
built  of  brick  and  concrete.  Other  bidders. 
were:  W.  J.  Beeland,  $9,821:  J.  H.  B. 
Wilder,  $10,947,  and  J.  B  McCrary  Co.,  At- 
lanta, $11,672. 

The  citv  of  Meigs.  Ga.,  has  sold  bonds  to 
the  amount  of  $20,000  to  C.  H.  Cofifin  of  Chi- 
cago, 111.  Of  the  amount  $15,000  will  be  used 
for  installing  a  system  of  waterworks  in  the 
town  and  $5,000  for  lights. 

The  city  of  Cartersville,  Ga.,  has  sold  the 
recently  voted  bonds  to  the  amount  of  $50,000 
to  W.  'Ml  McCafiferty  of  that  city.  The  im- 
provements for  which  the  bonds  were  voted 
are  water  works,  electric  and  gas  plants.  Work 
is  now  being  done. 

Illinois. 

®The  National  Meter  Co.,  1227  Wabash 
Ave.,  Chicago,  111.,  has  been  awarded  the  con- 
tract by  the  municipality  of  Winnipeg,  Man., 
for  furnishing  3,000  %-in.  water  meters,  at 
$61,879. 

Indiana. 

®The  City  Council  of  South  Bend,  Ind.,  has 
approved  contracts  for  improvements  to  the 
water  works  system  to  cost  $57,605,  and  work 
will  be  started  immediately.  The  system  is 
being  rebuilt  at  an  approximate  outlay  of 
$200,000.  Contracts  were  awarded  the  Allis- 
Chalmers  Co.,  of  Milwaukee,  Wis.,  pumps, 
$■32,1.50;  S.  Freeman  &  Sons'  Mf,g.  Co.,  Racine, 
Wis.,  two  boilers  and  three  stokers,  $10,975, 
and  the  Wiederholdt  Construction  Co..  St. 
Louis.  Mo..  185-ft.  smokestack,  $4,480.     Plans 


for    all    the    improvements   were   prepared   by 
Burns    &    McDonnell,    Scarritt   Bldg.,   Kansas 

■J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


City,  Mo.,  while  Freyermuth  &  Maurer  have 
designed  a  new  pumping  station  at  Leeper 
Park. 

The  Indianapolis  Water  Co.  has  petitioned 
the  Board  of  County  Commissioners,  Indi- 
anapolis, Ind.,  for  permission  to  lay  a  line 
along  the  country  road,  Broadway,  between 
46th  and  50th  Sts.,  to  supply  water  to  the 
town  of  Broad  Ripple. 

Iowa. 

•J"Bids  will  be  received  by  the  Bettendorf 
.Axle  Co.,  Bettendorf,  la.,  for  furnishing  and 
laying  complete  in  the  Mississippi  River  at 
Bettendorf,  approximately  1,200  lin.  ft.  of  36- 
in.  cast  iron  submerged  intake  pipe. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
3,  by  G.  B.  Healy,  Councilman,  Sioux  City, 
la.,  for  the  construction  of  an  eiilargement  to 
the  existing  water  works  reservoir  in  Sioux 
City,  the  work  involving  the  furnishing  and 
placing  of  approximately  755  cu.  yds.  ot  con- 
crete, reinforced  by  approximately  280,000  lbs. 
of  steel. 

The  citizens  of  Logan,  la.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  to  the  amount 
of  $20,000  to  improve  the  waterworks  by  ex- 
tending the  water  mains  and  erecting  a  stand- 
pipe  on  the  hill  west  of  Logan. 

Louisiana. 

The  City  Council  of  Shreveport,  La.,  has 
authorized  improvements  at  the  State  Fair 
Grounds  to  the  amount  of  $16,500.  Among  the 
improvements  will  be  a  waterworks  system 
costing  $8,000,  new  race  track   fence,  etc. 

Minnesota. 

®The  Board  of  Water  &  Light  Commission- 
ers, Duluth,  Minn.,  has  let  the  contract  for 
laying  a  12-in.  water  and  a  4-in.  gas  main 
from  Sixth  St.,  to  the  reservoir  site  at  13th 
St.,  at  First  and  Second  Ave.  east,  to  C.  Ek- 
lunk   at  $2,725. 

Mississippi. 

The  citizens  of  Meridian,  Miss.,  at  a  recent 
election  voted  against  the  issu;incc  of  bonds  to 
the  amount  of  $170,000  for  waterworks  im- 
provements. 

The  taxpayers  of  Meridian,  Miss.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $10,000  for  the  purpose  of  sup- 
plying water  and  drainage  in  the  ncwdy-paved 
street  section. 

The  town  of  Brooksville,  No.xubee  County, 
Miss.,  contemplates  issuing  bonds  to  the 
amount  of  $7,500  for  the  installation  of  a 
system  of  waterworks. 

The  City  Council  of  Jackson,  Miss.,  has  in- 
structed the  City  Clerk  to  advertise  for  bids 
for  the  installation  of  a  filtration  plant,  bids 
to  he  received  at  the  September  meeting.  Kil- 
patrick  &  Johnson,  Jackson,  ;ire  Engineers. 
A.  C.   Crowder  is   Mayor. 

Missouri. 

®The  City  Council  of  Springfield,  Mo.,  has 
let  a  contract  to  J.  G.  Ridenour  for  the  con- 
struction of  a  concrete  waterway  across 
Webster  St.,  at  the  first  alley  east  of  Boon- 
ville  St. ;  also  a  contract  to  Fox  &  Cornwall, 
for  the  construction  of  a  concrete  waterway 
on  Webster  St.,  between  Roliberson  and  Boon- 
ville  St.,  at  $1,750. 

The  Public  Utilities  Connnission  of  Joplin. 
Mo.,  has  recommended  to  the  City  Council 
that  it  grant  the  Joplin  Water  Co.,  permission 
to  extend   its  mains  to  Villa   Heights. 

Nebraska. 

The  Village  Trus'ces  of  Marquette,  Nebr., 
have  rejected  all  bids  received  recently  for  the 
laying  of  water  mains  and  the  erection  of  a 
pole  line  for  the  proposed  water  and  light 
system,  and  will  re-advertise  the  work.  Con- 
tracts, however,  were  let  for  the  boring  of  the 
well,  the  erection  of  the  tower  and  tank  and 
the  power  house  and  machinery. 


New  Jersey. 

•J*Bids  will  be  received  until  8  p.  m.,  Aug. 
19,  by  .M.  A.  Fitzsimmons,  Village  Clerk, 
South  Orange,  N.  J.,  for  the  following:  (I) 
2  8x12x12  single  independent  jet  condensers, 
either  of  which  to  he  capable  of  condensing 
3,000  lbs.  of  steam  per  hour  with  cooling  water 
at  70°  and  capable  of  maintaining  a  vacuum 
equivalent  to  26/30ths  of  Barometer  reading. 
Pump  end  to  be  bronze  fitted.  (2)  2  0x4x0 
horizontal  duplex  outside  packed  plunger 
pumps ;  to  be  brass  fitted,  having  brass 
plungers,  valves,  and  scats ;  capable  of 
pumping  against  200  lbs.  boiler  pressure. 
(3)  1  400  H.  P.  open  feed  water  heater 
and  purifier  having  a  capacity  for  heating  at 
the  rate  of  12,000  lbs.  of  feed  water  per  hour. 
Bidders  must  submit  drawings  and  specifica- 
tions with  their  proposals.  .'\ny  information 
required  hy  the  bidder  will  be  furnished  on  ap- 
plication to  John  J.  Boyd.  Consulting  Engi- 
neer, No.  11  Broadway,  New-  York  City. 

New  York. 

The  Water  Board  of  Carthage,  N.  V..  will 
install  (ino  ft.  of  water  pipe  in  upper  State 
St.,  in  the  near  future. 

The  citizens  of  Brockport.  N.  Y.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $275,000  for  the  installation  of  a 
Lake  Ontario  water  system.  Winner  &  Brown 
of  Buffalo,  N.  v.,  are  Engineers.  .-Mfred  M. 
White.    Brockport,    is   interested. 

®Arthur  II.  Ford  of  Seneca  Falls,  N.  Y., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  filtration  building  for  the 
Seneca  Falls  Water  Works  Co.,  at  Bridgeport. 
The  machinery  for  the  plant  will  be  furnished 
by  the  Roberts  Filter  Co..  of  Darby,  Pa.  The 
plant   will   have   a   capacity   of   2,000,000  gals. 

Ohio. 

^Bids  will  be  received  until  8  p.  m.,  .\ug. 
14,  by  the  Chairman  Board  of  Trustees,  Kona- 
wa,  Ohio,  for  furnishing  water  and  electric 
light  equipment.  Don  .\.  Tolbcrt,  .Ada,  Ohio, 
is  the  Engineer. 

.\n  election  will  be  held  in  Newburg  City 
(P.  O.  Cleveland),  O..  on  .-Vug  31  for  tlie  pur- 
pose of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $25,000  for  new  water  mains 
and  $25,000  for  the  construction  of  a  new  tire 
engine  house. 

Service  Director  Price  and  Waterworks 
Supt.  Baldwin  of  Cincinnati.  O..  have  asked 
the  City  Council  for  a  $100,000  bond  issue 
for  the  purchase  of  an  additional  pump  of 
high  service.  The  new  pump  would  have  a 
capacity  of  17,000.000  gals,  of  water  every  24 
hours,  and  would  be  installed  at  the  main 
pumping  station,  Eastern  .Ave.,  opposite  Tor- 
rence  road. 

The  City  Council  of  East  Liverpool.  O.,  is 
reported  to  have  taken  preliminary  action  on 
a  $250,000  bond  issue  for  waterworks  pur- 
poses. The  election  will  be  held  some  time 
in   September. 

Oklahoma. 

4«Bids  will  be  received  until  8  p.  m.,  .\ug. 
16,  hy  the  Town  of  Perkins.  Okla..  for  the 
furnishing  of  all  materials,  tools  and  labor  for 
the  construction  of  a  waterworks  system,  in- 
cluding mains,  hydrants,  valves.  ,50,000  gal. 
tower  and  tank  100  ft.  high,  sinking  well. 
pump  st.ation.  etc..  complete  as  per  plans  and 
specifications  on  file  in  the  olVice  of  the  Town 
Clerk  of  Perkins.  Okla.,  and  in  the  offices  of 
the  Bcnham  luigincering  Co.,  Consulting  & 
Supervising  Engineers.  812-14  .American  Na- 
tional Bank  Bldg.,  Oklahoma  Cit>'.  Okla. 
Bonds  have  been  voted  for  this  purpose  in 
amount   of  $25,000. 

The  citizens  of  Cheyenne.  Okla..  at  a  re- 
cent election  voted  bonds  to  the  amount  of 
$00.01)0  for  the  purpose  of  bringing  a  supply 
of  pure  water  from  springs  six  miles  from 
the  town.  A.  S.  McKinney  is  President  of  the 
Commercial  Club. 

let  recently. 
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Pennsylvania. 

©Following  bids  were  received  by  the 
Borough  of  Homestead,  Pa.,  for  high  service 
pump  house  and  automatic  electric  pump  in 
accordance  with  plans  and  specifications  of 
Chester  &  Fleming  of  Pittsburgh,  Pa.  Con- 
tract for  pumps  was  awarded  to  the  Home- 
stead Gas  &  Electric  Supply  Co.,  and  the  con- 
tract for  pump  house  to  George  M.  Hall  Co., 
of  Homestead.  Pump  house  and  piping- 
Homestead  Lumber  Co.,  $723:  Wm.  Chisholm 
&  Sou  Co.,  Pittsburgh,  $1,025 ;  George  M.  Hall 
Co.,  $1,000,  and  Homestead  Iron  Works  Co., 
$1,115.  For  500,000-gal.  centrifugal  pump 
and  motor,  erected — ?Iarris  Pump  &  Supply 
Co.,  Pittsburgh,  $650;  Reineke-VVagner  Pump 
Co.,  Pittsburgh,  $930:  Lea  Equipment  Co., 
Pittsburgh,  $1,213,  and  the  Homestead  Gas  & 
Electric  Supply  Co.,  $595. 

South  Carolina. 

®Geo.  W.  Waring  of  Columbia,  S.  C,  has 
been  awarded  the  contract  by  the  City  Council 
of  Columbia,  S.  C,  for  the  construction  of  a 
coagulating  basin  and  head  house  at  the  water- 
works plant,  at  $2li,9()3.  Other  bidders  were: 
Weston  &  Brooker,  Columbia,  $35,206 ;  Central 
Construction  Co.,  Lexington,  Ky.,  $29,405 ; 
W.  R.  Harbeck.  St.  Charles,  S.  C,  $38,880. 
Bids  were  opened  July  30.  F.  C.  Wyse  is 
Engineer-Superintendent.  W.  F.  Stieglitz  is 
Council  Superintendent. 

South  Dakota. 

The  citizens  of  Wagner,  S.  Dak.,  at  a  re- 
cent election  voted  in  favor  of  the  issuance  of 
bonds    for   the   extension    of   the   waterworks. 

Tennessee. 

4»Bids  will  be  received  until  2  p.  m.,  Aug. 
15.  by  Wirt  J.  Wills,  General  Superintendent 
Memphis  Artesian  Water  Department,  Mem- 
phis, Tenn.,  for  furnishing  approximately  25 
tons  of  extra  strong  lead  pipe,  approximately 
25  tons  of  pig  lead,  to  be  delivered  f.  o.  b. 
cars  Memnhis,  Tenn.,  immediately  after  ac- 
ceptance of  bid. 

Texas. 

The  Attorney  General  at  .Austin,  Tex.,  has 
approved  an  issue  of  $100,000  in  bonds  for  the 
city  of  Galveston,  Tex.,  duplicate  water-mains 
construction  across  the  bay  at  the  causeway. 

.•M  a  recent  meeting  of  the  City  Commis- 
sion,  Fort    Worth,    Tex.,   an    agreement    was 


reached  bv  which  the  Lake  View  addition  will 
be  supplied  with  water.  Owners  of  the  addi- 
tion agree  to  lay  4,600  ft.  of  2-in.  pipe  and 
the  city  agrees  to  lav  a  6-in.  main  from  Ren- 
ner  and  San  Saba  St.,  north  on  Renner  to 
Sabine  St. 

Negotiations  are  pending  between  the  city 
of  Marlin  Tex.,  and  A.  R.  Wright  looking  to 
the  city  acquiring  exclusive  ownership  and 
control  of  the  water  works  system. 

.A,t  a  recent  mass  meeting  of  the  citizens 
of  Mlarlin,  Tex.,  a  resolution  was  adopted 
favoring  the  city  of  Marlin  owning  and  ope- 
rating the  waterworks  system.  The  present 
system  is  ow^ned  by  A.  R.  Wright. 

The  town  of  Carlsbad,  Tex.,  plans  to  rebui  d 
the  waterworks  plant  which  was  recently 
destroyed  by  fire.  The  estimated  cost  is  $2,000. 
Utah. 

The  city  engineering  department  of  Salt 
Lake  City,  Utah,  has  submitted  a  tentative 
plan  to  the  City  Council,  for  a  dam  across 
the  canyon  at  the  lower  end  of  lower  Twin 
lakes.  This  dam  probably  will  be  40  ft.  in 
height  and  400  ft.  long  at  the  top.  Another 
dam  is  proposed  at  Lake  Catherine,  to  be 
about  50  ft.  high  and  about  500  ft.  across 
the  top.  Sylvester  &.  Cannon  is  City  Engineer. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  a  contract  to  Ferguson- 
Coit  Co.,  Arcade  Bldg.,  Seattle,  for  the  con- 
struction of  water  mains  in  21st  .\ve.,  et  al.. 
at  $47,273. 

West  Virginia. 

^Bids  will  be  received  until  10  a.  m.,  .\ug. 
2!).  by  Frank  Good,  City  Clerk,  Parkersbuig, 
W.  Va.,  for  furnishing  the  following  cast  iron 
water  pipe  and  specials.  467%  tons  20-in. 
Class  B  :  50  tons  6-in.  Class  B  :  1.1  tons  4-in. 
Class  B :  1  20-in.  Sleeve ;  1  12-in.  Sleeve :  2 
20x20x20  Tees:  2  20x12  Reducers;  2  20-in.  % 
Bends:  1  20.x20xl2xl2  Cross;  1  20-in.  1/32 
Bend ;  1  12-in.  1/32  Bend :  1  10-in.  1/16  Bend  ; 
3  4-in.  Sleeves ;  10  tons  pig  lead. 

•J"Bids  will  be  received  until  8  p.  m.,  Aug. 
28,  by  W.  C.  Hanway.  City  Clerk,  Grafton,  W. 
Va.,  for  labor,  material,  etc.,  for  construction 
of  a  municipal  water  and  light  plant.  Con- 
tractors can  bid  on  the  whole  or  any  part  of 
same.  Plans  can  be  seen  and  printed  speci- 
fications can  be  obtained  at  the  office  of  the 


City  Clerk,  Grafton,  W.  Va.,  or  the  Engineers, 
Riggs  &  Sherman,  Toledo,  O. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
29,  bv  Board  of  Public  Works,  James  T.  Day, 
Chairman,  La  Crosse,  Wis.,  for  furnishing  the 
material  as  follows :  a— 273  pieces  of  24-in. 
cast  iron  pipe,  382,145  tons;  1,125  pieces  20-in. 
cast  iron  pipe,  1,181,250  tons;  70  pieces  of  16- 
in.  cast  iron  pipe,  52,500  tons ;  10  pieces  of  12- 
in.  cast  iron  pipe,  4,926  tons:  52  pieces  8-in. 
cast  iron  pipe,  15,390  tons:  b— 58,275  lbs.  of 
cast  iron  specials;  c — 11  fire  hydrants;  d — I 
24-in.  valves,  13  20-in.  valves,  3  16-in.  valves, 
6  12-in.  valves,  12  8-in.  valves  and  38  6-in. 
valves.  -All  of  the  above  material  to  be  fur- 
nished f.  o.  b..  La  Crosse,  VVis.,  and  in  ac- 
cordance with  plans  and  specifications  on  file 
in  the  office  of  the  Board  of  Public  Works,  La 
Crosse,  Wis.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

The  waterworks  committee  of  the  City 
Council,  Milwaukee,  Wis.,  has  recommended 
for  passage  a  resolution  to  appropriate  $4,000 
for  test  borings  for  the  proposed  water  in- 
take tunnel. 

Canada. 

Civil  Engineers  .\nderson.  Warden  &  Wil- 
kin, Williams  Bldg.,  Vancouver,  B.  C,  have 
submitted  plans  to  the  city  ofiicials  of  Port 
.'\lberni,  B.  C,  for  the  installation  of  a  water- 
works system  to  cost  in  the  neighborhood  of 
$100,000.'  The  plans  have  been  approved  and 
the   project   will  be  started   at   an   early   date. 

The  citizens  of  Gletchen,  Aha.,  at  a  recent 
election  passed  a  by-law  providing  for  the  in- 
stallation of  a  waterworks  system  at  an  esti- 
mated cost  of  $5,000. 

The  city  of  Grandview,  Man.,  contemplates 
making  additions  to  the  present  waterworks 
system  at  an  estimated  cost  of  $13,000. 

The  City  Council  of  Lindsay,  Ont.,  con- 
templates enlarging  the  present  filtration 
plant.     D.  Ray  is  City  Clerk. 

The  city  of  MacLeod,  .Mta.,  plans  the  in- 
stallation of  a  filtration  plant  at  an  estimated 
cost   of  $50,000.     E.   F.   Brown  is  City  Clerk. 

The  City  Council  of  Ottawa,  Ont.,  it  is  re- 
ported, has  retained  Engineer  Allan  Hazen, 
103  Park  Ave.,  New  York  City,  to  prepare 
plans  and  specifications  for  the  erection  of  a 
mechanical  filtration  plant  on  Lemieux  Island. 
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Arkansas. 
City  Attorney  Leo  AlcLaughlin  of  Hot 
Springs,  Ark.,  has  under  preparation  two  pe- 
titions to  be  circulated  calling  for  the  forma- 
tion of  two  sewer  improvement  districts,  both 
of   which  are  in   South   Hot  Springs. 

California. 

The  Chamber  of  Commerce  of  Long  Beach, 
Cal.,  advocates  a  municipal  bond  issue  of  ^,- 
250,000  to  enable  the  city  to  accomplish  at 
once  many  schemes  of  civic  improvement  and 
immediate  necessity.  The  improvements  con- 
templated are  the  erection  of  recreation  piers, 
sewer  system,  enlarged  school  facilities  and 
additional   wharfage  facilities. 

An  election  will  be  held  in  Hemet,  Cal.,  on 
Aug.  3  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  to  the  amount  of  $44,000  for 
the  construction  of  a  sanitary  sev\'er  system 
and  sewage  disposal  works. 

City  Engineer  W.  S.  Farley  of  Richmond, 
Cal.,  has  presented  his  report  to  the  City 
Council  recommending  that  it  begin  at  once 
certain  proceedings  to  make  way  for  the  pro- 
posed improvement  of  the  north  part  of  the 
city  by  constructing  a  sewerage  system. 

The  City  Council  of  Dinuba,  Col.,  has  taken 
the  first  steps  toward  an  election  for  bonds 
with  which  to  construct  a  modern  outfall 
sewer  system.  Bids  will  be  asked  for  the 
engineering  work  and  the  p\s.r,<    \'"'   ',     sub- 


mitted to  the  Council  for  approval.     The  work 
is  estimated  to  cost  $40,000. 

Consulting  Engineers  Olmstead  &  Gillelen, 
W'right  &  Callender  Bldg.,  Los  Angeles,  Cal., 
are  completing  surveys  for  the  proposed  out- 
fall sewer  to  serve  several  municipalities,  in- 
cluding Pasadena,  South  Pasadena,  Alhambra. 
San  Gabriel  and  South  Pasadena.  The  total 
length  of  the  proposed  lines  will  be  approxi- 
mately 100  miles. 

The  Board  of  Public  Works  of  San  Fran- 
cisco,  Cal.,  has  initiated  proceedings    for   the 
construction  of  main  sewers  in  Rhode  Island 
and  Kansas  Sts.,   from   19th  to  22nd  Sts. 
Colorado. 

The  City  Council  of  Pueblo,  Colo.,  will  ask 
for  bids  immediately  for  the  construction  of 
sewers  in  the  north  side  paving  district.  D. 
P.   Gaynion   is  City  Engineer. 

The  Board  of  Public  Works  of  Denver, 
Colo.,  plans  the  construction  of  a  storm  sewer 
that  will  drain  practically  the  entire  territory 
from  Columbine  St.  east  to  the  city  limits,  in- 
cluding the  entire  Moiitclair  district  and  em- 
bracing Ws  miles.  The  estimated  cost 
is  $2,000,000.  Seth  K.  Bradlev  is  President  of 
the  Board.  A.  L.  Fellows  is  City  Engineer. 
Connecticut. 

The  sewer  Committee  has  presented  a  plan 
to  the  City  Council  of  Bridgeport,  Conn., 
prepared  by   City  Engineer  A.   !  •".  Terrv,   for 


tcs  work  now  open  for  bids,    ©indicates  a  contract 


the  reconstruction  of  a  number  of  sewers  on 
the  East  Side.  The  reconstruction  work  will 
center  about  Brooks  St. 

Delaware. 

©The  Street  &  Sewer  Department  of 
Wilmington,  Del.,  has  awarded  the  following 
contracts  for  furnishing  material  to  the  de- 
partment: Terra  cotta  pipe— The  Charles 
Warner  Co.,  $0.58  to  $0.81  per  section  dis- 
count; iron  castings — Lobdell  Car  Wheel  Co., 
$45  for  manhole  covers,  to  $10.25  for  inlets; 
brick— The  Delaware  Terra  Cutta  Co.,  sewer, 
$9  per  M.  sidewalks,  $10. 

The  city  of  Newark,  Del.,  w^ill  ask  the  next 
General  Assembly  to  authorize  the  town  to 
borrow   funds  to  build  a  sewer  system. 

District  of  Columbia. 

4'Bids  will  be  received  until  2  p.  in.,  Aug. 
15,  by  the  Commissioners,  district  of  Columbia, 
Washington,  D.  C,  for  construction  of  sewers 
m  the  vicinity  of  Brookland.  Specifications, 
forms  of  proposal  and  neccssarv  information 
may  be  obtained  frorii  the  Chief  Clerk,  En- 
gineer Department,  Room  427,  District  Bldg 
Washington,  D.  C. 

Florida. 

The  citizens  of  Leesburg.  Fla.,  at  a  recent 
election  voted  against  the  issuance  of  bonds 
m  the  sum  of  $30,000  for  a  sewerage  system. 

let  recently. 
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Georgia. 

The  City  Council  of  Jackson,  Ga.,  has  been 
petitioned  to  call  an  election  to  allow  the 
people  to  vote  on  a  bond  issue  for  the  in- 
stallation of  a  sewerage  system. 

The  citizens  of  Conyers,  Ga..  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  installation  of  a 
sewerage  sj-stem. 

Illinois. 

•f»Bids  will  be  received  until  8  p.  m.,  Aug.  19. 
by  M.  T.  Lamey,  President,  and  the  Board  of 
Trustees,  Barrington,  111.,  for  furnishing  the 
materials  and  constructing  intercepting  basins, 
sanitary  outlet  sewers  and  a  sewage  purifica- 
tion plant,  comprising  approximately  the  fol- 
lowing items:  2  intercepting  basins;  500  ft. 
24-in.  vit.  pipe  sewer;  348  ft.  10-in.  C.  I.  pipe 
sewer;  2,200  ft.  10-in.  vit.  pipe  sewer;  300  ft. 
8-in.  C.  I.  pipe  sewer;  700  ft.  8-in.  vit 
pipe;  1,100  ft.  6-in.  vit.  pipe;  1,700  cu. 
yds.  excavation;  120  cu.  yds.  concrete; 
1,500  lbs.  reinforcement;  1,200  cu.  yds. 
sand  and  gravel;  4  8-in.  automatic  siphons. 
Valves,  ventilators,  cover  plates,  etc.  Central 
Engineering  Bureau,  1742  Monadnock  Block, 
Chicago,  111.,  is  the  engineer. 

^•Bids  will  be  received  until  2  p.  m.,  .\ug. 
16,  by  Board  Local  Improvements,  Dan  Din- 
neen,_  President,  Decatur,  III,  for  constructing 
vitrified  pipe  sewer  in  north  and  south 
alley  between  North  Clinton  and  North 
Morgan  Sts. 

®The_  Board  of  Local  Improvements  of 
North  Chicago,  111.,  has  awarded  the  contract 
for  the  construction  of  a  sanitary  sewer  in 
the  section  west  of  the  Chicago  &'Milwaukee 
Electric  tracks,  and  south  of  20th  St.,  to  .\.  M. 
Lanyon,  at  $8,588.  The  Board  also  awarded 
a  contract  for  a  sanitary  sewer  in  the  section 
east  of  the  Chicago  &  Northwestern  Railroad 
and  south  of  and  including  Second  Ave.,  to 
John  Clifford,  at  $4,297. 

Prominent  citizens  of  Petersburg,  111.  re- 
cently held  a  meeting  for  the  purpose  of  dis- 
cussing the  proposed  plans  and  specifications 
for  a  new  sewer  system  for  Petersburg.  The 
proposed  system  will  consist  of  a  27-in.  sewer, 
with  outlet  near  the  Sangamon  River,  north- 
east of  the  city.  The  mains  will  extend  to 
the  north  and  south  ends,  with  west  laterals. 
The  aggregate  cost  will  be  about  $12,500. 
Harve  M.  Levering  is  Mayor. 

The  City  Council  of  Quincy,  111.,  has  adopt- 
ed the  south  side  sewer  ordinance  which  pro- 
vides for  the  construction  of  pipe  and  brick 
sewers  in  the  territory  lying  between  the  west 
line  of  York  St.  and  the  north  line  of  Jack- 
son St.  The  work  will  include  9  miles  of 
sewer  proper,  not  including  the  5  miles  of 
house  slats.  The  engineer  has  estimated  the 
cost  at  $77,309. 

The  Board  of  Local  Improvements  of  Dan- 
ville, 111.,  plans  the  construction  of  two  sew- 
ers to  cost  approximately  $60,000.  A  sani- 
tary sewer  is  proposed  on  Bowman  Ave., 
bounded  by  Main,  Seminary  and  Griffin  Sts., 
and  with  numerous  branches,  at  an  estimated 
cost  of  $20,000.  A  hearing  was  held  Aug. 
6  to  decide  on  the  question  of  constructing  a 
$40,000  combination  sanitary  and  storm  water 
sewer  in  Vermilion  Heights  to  empty  into  the 
Salt  Fork. 

Following  are  the  lowest  bids  submitted 
July  30  to  the  Board  of  Local  Improvements. 
Chicago,  III.,  Edward  J.  Glackin,  Secretary,  to 
construct  the  sewers  in  streets  as  shown :  Bit- 
tersweet PI.,  290  lin.  ft.  12  in.,  6  ft.  cut,  $1.40, 
6  in.  drains  $0.36,  total  $497,  ,\n.  Santucci ; 
Carpenter  St.,  640  lin.  ft.  15  in.,  10  ft.  cut,  $1.40, 
wing  sewers,  80  lin.  ft.  1  ft.,  80  ft.  cut.  $0.80, 
$960,  Xec.  Manciri;  W.  15th  PI.,  440  lin.  ft. 
15  in.,  9.5  cut,  $2.25,  total  $990,  Geo.  Pontor- 
elli;  N.  53rd  Ave.,  670  lin  ft.  15  in.,  10  ft. 
cut,  $1.38,  670  lin.  ft.  12  in.,  9.0  ft.,  $1.29,  $1,- 
789,  The  Ryan  Co, ;  N.  54th  Ave.,  670  lin.  ft.  15 
in.,  11.5  ft.,  $1.38,  670  lin.  ft.  12  in.,  10.5  ft. 
cut,  $1.29,  total  $1,789,  The  Ryan  Co. ;  N.  53rd 
Ct.,  670  lin.  ft.  15  in.  10  ft.  cut  $1.36,  G70  lin. 
ft.  12  in..  8.5  cut,  $1.27,  total  $1,762,  The  Ryan 
Co.;  S.  California  Ave.,  690  lin.  ft.  15  in.,  10 
ft.  cut,  660  lin.  ft.  12  in.,  8.5  cut.  $1.00.  660  lin. 
ft.   12  in.,  9.0  ft.  cut,  $1.00.  670  lin.  ft.   15  in., 


11.0  ft.,  $1.20,  total  $2,952,  Nee.  Mancini ;  S. 
Fairfield  Ave.,  690  lin.  ft.  15  in.,  10.5  ft  cut 
$1.25,  660  Hn.  ft.  12  in.,  9.0  ft.,  $1.13,  660  lin. 
ft.  12  in.,  9.0  ft.  cut,  $1.13,  670  lin.  ft.  15  in.. 
12.0  ft.  cut.,  $1.40,  total  $3,292;  S.  Rockwell 
St.,  690  lin.  ft.  15  in.,  11.0  ft.,  $1.26,  G60  lin.  ft. 
12  in.,  8.5  ft.  cut,  $1.17,  650  lin  ft.  12  in.,  9.0 
ft.  cut,  $1.17,  670  lin.  ft.  15  in.,  12  ft.  cut,  $1.26, 
total  $3,258,  The  Ryan  Co.;  W.  63rd  St..  1,340 
hn.  ft.,  3  ft.  brick,  16.5  ft.  cut,  $4.60,  670  lin. 
ft.,  2.5  ft.  brick,  double  invert,  15.5  ft..  $3.00, 
670  lin.  ft.  2.0  ft.  double  invert,  15.0  ft.,  $2.60, 
$9,916,  The  Ryan  Co.;  \V.  67th  St.,  1,340  lin. 
ft.,  3.5  ft.  brick,  16  ft.  cut,  $4.83,  1,340  lin.  ft., 
3.0  ft.,  15  ft.  cut,  $3.68,  total  $ll,4li3,  Bvrne 
Bros.;  S.  Talman  Ave.,  690  lin.  ft.  15  in.  'll.O 
ft.,  $1.25,  660  lin.  ft.  12  in.,  9.0  ft.,  $1.13,  660 
lin.  ft.  12  in.,  9.0  ft.  cut,  $1.13,  670  lin.  ft.  15 
in.,  11.5  ft.  cut,  $1.25,  total  $3,192,  Nic.  Mon- 
cini ;  S.  Washtenaw  Ave.,  690  lin.  ft.  15  in., 
11.0  ft.,  $1.25  660  lin.  ft.  12  in.,  9.0  ft.,  $1.13, 
660  lin.  ft.  12  in.,  9.5  ft.  cut,  $1.13,  670  lin.  ft. 
15  in.,  11.5  ft.  cut.,  $1.25,  total  $3,192.  Nic. 
JMoncini;  W.  69th  st.,  1,350  lin.  ft.,  2.5  ft. 
brick,  14.5  ft.  cut,  $3.20;  .Artesian  Ave.,  670 
lin.  ft.  12  in.,  9.0  ft.,  $1.20 ;  Campbell  Ave.,  670 
Hn.  ft,  12  in.,  9.0  ft.  cut,  $1.20;  Maplewood 
Ave.,  670  lin.  ft.  12  in.,  9.0  ft.  cut,  $1.20;  S. 
Rockwell  St.,  670  lin.  ft.  12  in.,  9.5  ft.  cut, 
$1.20.  total  $7,536,  The  Rvan  Co.;  N.  41st  Ct., 
740  lin.  ft.  20  in.,  double  strength,  10.0  ft  cut, 
$1.75,  600  lin.  ft.  12  in.,  7.0  ft.  cut,  $1.15; 
Selwvn  Ave.,  620  lin.  ft.  12  in.,  8.5  ft.  cut, 
$1.20;  India  St.,  670  lin.  ft.  12  in.,  7.0  ft.  cut, 
$1.15;  Faraday  Ave.,  640  lin.  ft.  12  in.,  8.0  ft. 
cut,  $1.20 ;  Unnamed  St.,  300  lin.  ft.,  15  in.,  8.5 
ft.  cut,  $1.35  ;  X.  42nd  .^.ve.  260  lin.  ft.,  12  in.,  7.0 
ft.,  $1.15,  total  $4,972,  T.  Ross.  The  work  in- 
cludes manhole  and  catch  basin  construction. 
The  Board  of  Local  Improvements  of  Rock- 
ford,_  111.,  W.  W.  Bennett,  President,  rejected 
all  bids^  received  July  23  for  the  construction 
of  public  sewers  in  several  streets. 

Indiana. 

The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  has  adopted  resolutions  for  a 
number  of  sewers,  as  follows :  Wade  St., 
from  Boyd  to  State  Aves..  estimated  cost,  $3,- 
700;  alley  north  of  35th  St.,  from  Clifton  St. 
to  alley  west  of  Northwestern  Ave.,  esti- 
mated cost  $3,700;  Keahng  Ave.,  from  Tenth 
St.  to  allev  north  of  North  St.,  estimated 
cost  $4,100;  38th  St.,  from  College  to  Win- 
throp  Aves.,  estimated  cost  $7,600;  Cornelius 
Ave.,  from  38th  St.  to  44th  St.,  estimated  cost 
$17,100;  Carrollton  Ave.,  from  38th  St.  to  a 
point  651  ft.  north  of  40th  St.,  estimated  cost, 
$6,300. 

The  Board  of  County  CommisMoners.  In- 
dianapolis, Ind.,  rejected  all  bids  received  July 
23  for  650  ft.  of  24-in.  vitrified  pipe  sewer  tile, 
delivered  f.  o.  b.  Nora,  Ind.,  for  use  in  free 
gravel  road  districts  Nos.  2  and  3.  W.  T. 
Patten  is  County  Auditor. 

Residents  of  the  unimproved  section  of 
North  Alabama  St..  city  of  Brazil.  Ind.,  have 
petitioned  the  City  Council  to  construct  storm 
and  sanitary  sewers  before  the  paving  is  put 
in. 

The  Board  of  Public  Works  of  Elkhart. 
Ind.,  has  been  petitioned  for  a  sewer  on 
South  Si.xth  St.,  from  Cleveland  Ave.,  to 
Wolf  Ave.,  a  distance  of  one  block. 

The  Board  of  Public  Works  of  Fort 
Wayne,  Ind.,  has  adopted  a  resolution  calling 
for  a  local  sewer  in  and  along  Warsaw  St., 
from  the  alley  north  of  Colerick  St.,  to  the 
alley  south  of  Boltz  St.,  from  Warsaw  St.,  to 
the  alley  east  of  Lafayette  St.,  and  in  the 
allev  east  of  Lafayette  St.,  from  the  alley 
south  of  Boltz  St.,  'to  Boltz,  St. 

Iowa. 

^Bids  will  be  received  until  8  p.  m,,  .Aug. 
15,  by  T.  H.  Carlin,  City  Clerk,  Oskaloosa,  la., 
for  constructing  1,'>36  lin.  ft.  of  8-in.  vitrified 
pipe  sewer. 

^Bids  will  be  received  until  8  p.  m.  .\ug. 
19.  by  W.  W.  Cumminger,  Chairman  Street 
Conunittee,  Ottumvva,  la.,  for  furnishing  all 
materials,  labor,  tools  and  machinery  required 
for  the  construction  of  the  Pennsylvania  .'\ve. 
storm   and  sanitary  sewer  and  appurtenances 


from  a  point  88%  ft.  east  of  Camille  St.,  to  a 
point  130  ft.  east  of  North  Court  St.  Certified 
check  for  $300  required  with  bid. 

City  Engineer  H.  G.  VoUmer  of  Burling- 
ton, la.,  is  advertising  for  bids  for  the  con- 
struction of  the  Mt.  Pleasant  St.  sewer,  for  a 
distance  of  one  mile,  extending  from  the 
Northwestern  Furniture  Co.,  plant  to  Moore 
St.,  with  a  number  of  branches. 

The  City  Council  of  Clinton,  la.,  has  in- 
structed City  Engineer  J.  G.  Thorne  to  pre- 
pare plans  for  a  sanitary  sewer  system  in  Dis- 
trict So.  9.  the  Seventh  Ward  in  Lyons. 

Preliminary  survey  work  is  being  done  by 
City  Engineer  E.  F.  Bridges  of  Oskaloosa,  la., 
and  assistants  for  the  Second  ward  storm 
water  sewer. 

Engineer  Keyes  Gaynor  of  Sioux  City,  la., 
has  been  emplojed  to  survey  and  lay  out  plans 
for  the  proposed  sewer  system  at  Kingsley,  la. 

The  City  Council  of  Sibley,  la.,  has  con- 
tracted with  County  Surveyor  L.  A.  Wilson 
of  Osceola,  la.,  to  run  levels  and  furnish 
plans  for  a  complete  sewerage  svstem  for 
Sibley. 

Kansas. 

The  City  Council  of  Ottawa,  Kans.,  has 
passed  an  ordinance  providing  for  a  sewer 
main  up  King  St.,  from  Logan  to  Redjacket 
and  thence  east  on  Redjacket  to  the  alley  be- 
tween Main  and  King  Sts. 

The  City  Commissioners  of  Wichita,  Kans., 
have  passed  an  ordinance  making  it  necessary 
to  build  a  storm  water  sewer  in  Douglas  .A.ve., 
from  Main  St.,  to  the  Santa  Fe  right-of-way. 
It  is  planned  to  build  the  new  sewer  at  once. 

Maine. 

The  Limestone  Water  &  Sewer  Co.,  Lime- 
stone, Maine,  has  been  incorporated  with  a 
capital  stock  of  $50,000,  to  supply  the  town  of 
Limestone  with  water  for  all  purposes,  and 
to  establish  a  sewage  system.  H.  Leighton  is 
President,  and  C.  N.  Taylor  Treasurer, 
Wellesley,  Mass. 

Maryland. 

The  Maryland  State  Board  of  Health  will 
make  a  survey  of  the  drainage  areas  sur- 
rounding the  communities  of  the  District  of 
Columbia,  with  a  view  to  freeing  the  District 
streams  of  sewage  from  Maryland  communi- 
ties that  drain  into  the  Rock  Creek  and  .\n- 
acostia  valleys  and  toward  the  Little  Falls 
branch. 

The  Maryland  State  Board  of  Health  has 
passed  a  resolution  requesting  the  Baltimore 
County  Commissioners.  Towson.  to  have  a 
joint  meeting  of  the  two  boards  and  determine 
some  means  of  constructing  a  sewage  dis- 
posal plant  for  Luthcrville  and  Towson. 

The  Board  of  Awards  of  Baltimore,  Md., 
on  motion  of  the  Sewerage  Commission,  re- 
jected all  bids  received  recently  for  the  con- 
struction of  a  number  of  lateral  sewers  in 
connection  with  the  sanitarv  svstem.  The 
lowest  bid,  $38,149.  was  submitted  by  B.  F. 
Sweeten  &  Son,  Camden,  N.  J.  New  bids 
will  be  asked. 

Following  bids  were  received  by  the  Board 
of  .\wards  of  Baltimore,  Md..  on  Sanitary 
Contract  No.  95.  Section  No.  6.  High  Level 
Interceptor :  Rvan  &  Reillv,  Baltimore.  Md., 
$109,384;  C.  B. 'Clark  &  Cd.,  Baltimore.  Md., 
$110,139;  Wni.  McCarthv  &  Co.,  Baltimore, 
Md.,  $125,617. 

Massachusetts. 

.\n  order  was  recently  submitted  at  a  special 
meeting  of  the  City  Council  of  Boston.  Slass., 
calling  on  Commissioner  of  Public  Works 
Louis  K.  Rourke  for  rough  plans  and  esti- 
mates of  beds  for  the  filtration  of  sewage  that 
enters  Boston   Harbor. 

Michigan. 

+Bids  will  be  received  until  10  a.  m..  .\ug. 
26,  by  .Arthur  H.  Dumond.  City  Clerk,  Owos- 
so.  Mich.,  for  the  construction  of  sewers  in 
the  streets  named  below  :  Watson  and  Prind- 
ley  Sts.,  Grace  St.,  Lansing  St.,  Washington 
and  Monroe  Sts.  The  approximate  require- 
ments are  as  follows:  983  It.  of  12-in.  sewer 
pipe,  420  ft.  of  10-in.  sewer  pipe,  3,091  ft.  of 
8-in.  sewer  pipe,  8  manholes,  119  V  branches. 


•J« indicates  work  now  ooen  for  bids,    ©indicates  a  contract  let  recently. 
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4  flush  tanks,  1  lamp  hole.    Official  advertise- 
ment  will   be   found  elsewhere   in  this   issue. 

®Tyler  Vanlandegend  has  been  awarded  the 
contract  bv  the  city  of  Holland,  Mich.,  for 
furnishing  the  sewer  material  to  be  used  on 
the  extension  on  West  10th  St.,  between 
Maple  and  Pine;  also  on  19th  St.,  between 
Central  and  First  Ave.,  at  $1,063. 

The  Board  of  Public  Works  of  Ann  Arbor, 
Mich.,  has  ordered  the  construction  of  the 
following  sanitar\^  sewers:  District  No.  48  (on 
Murray  Ave.,  between  Liberty  and  Washing- 
ton St's.)  ;  District  No.  49  (on  Olivia  Ave . 
mnning  2G8  ft.  north  from  Minerva  Road) 
and  District  No.  50  (on  Myrtle  St.,  from 
Oswego  St.  to  city  limits).  Ross  Granger  is 
Citj'  Clerk. 

Minnesota. 

^.Bids  will  he  received  until  8  p.  m.,  .\ug.  26, 
by  H.  Langmack,  Village  Recorder.  Springfield, 
Minn.,  for  construction  of  following  sewers: 
.■\bout  370  ft.  of  10-in.  sewer  on  Jefferson  St. 
from  Railroad  to  Van  Dusen  St. ;  about  385  ft. 
of  8-in.  sewer  on  Van  Dusen  St.  from  Jeflfer- 
son  to  Jackson ;  about  913  ft.  of  8-in.  sewer  on 
Jackson  St.  from  Van  Dusen  to  Rock  St.; 
about  250  ft.  of  8-in.  sewer  on  Sanborn  St. 

®The  City  Council  of  Maukato.  Minn.,  has 
awarded  the  contract  for  the  construction  of 
the  storm  water  sewer  on  Mulberry  St.,  from 
Second  to  Sixth  St.,  to  Hector  Coolsaet  of 
Marshall,  Minn.,  at  $2,492.  Alex  Bashaw  se- 
cured the  contract  for  the  Sixth  St.  sewer  at 
$.5,747  for  design  No.  1,  or  $5,600  for  design 
No.  2. 

Mississippi. 

The  citizens  of  Meridian.  Miss.,  on  July  30 
voted  the  issuance  of  bonds  to  the  amount 
of  $10,000  for  drainage,  sewerage,  etc..  and 
$25,000  to  connect  the  paved  streets  with  the 
good  roads. 

Missouri. 

®The  Board  of  Pulilic  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in  District  No.  57  to  the 
Kclley  Construction  Co. 

®The  Board  of  Pubhc  Works  of  Kansas 
City.  Mo.,  has  let  a  contract  to  Foxhall  P. 
McCormick  of  the  Parker-Washington  Co., 
for  the  building  of  the  first  section  of  the  newr 
sewer  south  of  Brush  Creek,  at  $54,000.  Re- 
inforced concrete  pipe  will  be  used. 

Consulting  Engineers  Worley  &  Black, 
Kansas  City,  Mo.,  have  practically  completed 
the  plans  and  specifications  for  the  construc- 
tion of  a  sewer  system  in  Stanberry,  Mo.,  ta 
an  estimated  cost  of  $35,000. 
Nebraska. 

A  petition  has  been  presented  to  the  City 
Council  of  Tecumseh,  Nebr.,  asking  that  a 
sewerage  district  be  formed  for  connection 
with  the  newly-laid  sewerage  mains  in  the 
city.  The  district  includes  a  considerable  por- 
tion of  the  city. 

New  Jersey. 

•|«Bids  will  be  received  until  11  a.  m..  Aug. 
K;,  by  Otis  H.  Gardner,  City  Clerk.  Elmira.  N. 
Y.,  for  the  construction  of  8,900  ft.  of  12-in. 
and  2.000  ft.  of  10-in.  vitrified  pipe  sewers. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
In,  by  Passaic  Valley  Sewerage  Commission, 
William  M.  Brown,  Chief  Engineer,  Essex 
Bldg..  Clinton  St..  Newark,  N.  J.,  for  con- 
structing Section  16  of  the  main  intercepting 
sewer,  in  .'\c(|uackanonk  Township  and  the 
City  of  Paterson.  The  approximate  quantities 
are:  S.fi'o  lin.  ft.  8l-in.  concrete  sewer  in 
trench :  270  lin.  ft.  81-in.  concrete  sewer  in  tun- 
nel: 110  lin.  ft.  OG-in.  Venturi  meter  and  by- 
pass ;  O.nOO  cu.  yds.  concrete  in  trench ;  400  cu. 
yds.  concrete  in  tunnel;  250  co.  yds.  brick 
work ;  5..';0O  cu.  yds.  rock  excavation  in  trench. 

•{•P'ids  will  be  received  until  8  p.  m..  .Aug.  20, 
by  Mayor  C.  C.  Elauvelt.  Hightstown.  N.  J., 
for  constructing  sewer  system  to  consist  of 
approximately  22.000  ft.  of  8-in.,  lO-in.  and  12- 
in.  sewers,  with  manholes,  lamp  holes,  etc.,  and 
a  sewage  disposal  plant.  Plans  and  specifica- 
■ions  may  be  seen  and  blank  forms  of  proposal 


itained  at  the  otTicc  '->f  the  Borough  CTle 
the  Mayor's  office  in  Hightstown,  and 


also  at 


the  office  of  Waring,  Chapman  &  Farquhar, 
Civil  Engineers,  874  Broadway,  New  \ork 
Citv.  .       ^       ^ 

®The  Garden  State  Construction  Co.,  Cam- 
den. N.  J.,  on  July  30  was  awarded  the  contract 
at  Westniont,  N.  J.,  for  the  construction  of  hve 
miles  of  storm  water  sewers.  Earl  M.  Seitz  is 
Manager. 

New  York. 

^Bids  will  be  received  until  Aug.  27,  by  the 
Street  Board,  Canandaigua,  N.  Y.,  for  the 
construction  of  a  branch  of  the  sewer  system 
through  North  Pearl  St. 

4«Bids  will  be  received  until  Aug.  21  by  the 
City  Clerk  of  Binghamton,  N,  Y.,  for  con- 
structing a  sewer  in  Ga}dord  St, 

®The  Board  of  Contract  &  Supply  of  Syra- 
cuse, N.  Y.,  has  let  the  contract  for  the  con- 
struction of  a  sewer  in  Maryland  and  West- 
minister Sts.,  to  Philip  Thomas  at  $2,022. 

®The  President  of  the  Borough  of  Queens, 
New  York  City,  has  awarded  the  following 
contracts  for  new  sewers  aggregating  $50,000, 
as  follows:  Dutch  Kills  place  and  Queens 
place.  Long  Island  City,  from  Meadow  St.  to 
Nott  Ave.;  Manley  and  Mount  Sts,,  from 
Johnson  Ave,  to  Nott,  Evergreen  Construc- 
tion Co,,  $5,327,  Bleecker  St,  from  Seneca 
Ave,  to  Fairview  and  Fairview  from  Bleecker 
to  Greene,  Clancy  &  Van  Alst,  $7,299,  Seneca 
Ave,  from  Puritan  to  Cornelia,  Clancy  &  Van 
.\lst,  $560.  Creek  St.  from  Nott  -Ave.  to 
Hunter's  Point  Ave, ;  Nott,  Pearson  and  An- 
able  Ave,,  from  Meadow  to  Church  Sts, ; 
Davis  St,  from  Pearson  to  Hunter's  Point 
Ave.,  Storm  water  main  in  Hunter's  Point 
Ave.  from  Hayward  St,  to  Dutch  Kills  Canal, 
and  dry  weather  sewer  in  Hunter's  Point 
Degnon  Realty  Co.,  $25,105.30.  Putmam  Ave., 
from  Seneca  to  Forest,  Ridgewood,  Clancy  & 
■V'an  Alst.  $7,912.  Ely  Ave.  from  Harris  to 
Crown,  $285  ft.  south  of  Wilbur  Ave,,  Greene 
Construction   Co,.  $4,407, 

Surveys  are  being  made  of  the  village  of 
Akron,  N.  Y,,  for  the  purpose  of  installing 
a  sewerage  system,  for  which  $850  was  re- 
cently appropriated  to  secure  an  estimate  of 
the  cost  of  the  .system  as  well  as  for  a  dis- 
posal plant. 

North  Carolina. 

The  citizens  of  Greensboro.  N,  C.  at  a 
recent  election  voted  the  issuance  of  bonds  to 
the  amount  of  $130,000  for  street  improve- 
ment, sewerage  extension,  market  and  opera 
house, 

Ohio. 

®J,  H.  Nickum  of  Bucyrus,  0,.  has  been 
awarded  the  contract  by  the  Director  of  Public 
Service  of  that  city,  for  the  construction  of  a 
tile  sewer  w-ith  necessary  appurtenances,  catch 
basins,  manholes,  etc.,  in  Gay  St..  at  $1,280 ; 
also  for  a  sewer  in  N.  Sanduskv,  Emerson  Sts., 
at  $1,657.  Bids  were  opened  'July  24.  F.  L. 
Niederheiser  is  City  Engineer. 

The  Village  Council  of  Columbiana,  C,  has 
passed  a  resolution  preliminary  to  calling  an 
election  for  voting  on  the  issuance  of  bonds 
for  the  construction  of  a  sewer  system  in  the 
village. 

The  citizens  of  Bexley,  R.  Sta.  Columbus, 
O..  will  vote  at  the  general  election  in  Novem- 
ber on  the  issuance  of  bonds  to  the  amount 
of  $90,000  for  the  laying  of  sewers  and  water 
pipes.     Frank   D.    Chamberlain   is    Mayor, 

The  Board  of  Control  of  Cincinnati,  O.. 
has  employed  Consulting  Knpineers  Brown  & 
Clarkson  of  Washington.  D.  C,  to  take  charge 
of  the  topographical  survey  of  the  city  for  the 
new  sewer  system. 

Oregon. 
4*Bids  will  be  received  until  8  p.  ni..  Aug, 
17,  bv  Geo,  W.  Denman,  Municipal  Judge  of 
the  City  of  Corvallis,  Ore.,  for  the  construc- 
tion in  the  street  of  24  lateral  sowers  aver- 
aging 800  ft.  long  and  9  ft.  deep, 
_  The  citizens  of  B«nd,  Ore,,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  to  the  amount 
of  $60,000  for  the  construction  of  a  sewerage 
system  in  the  city.  Five  miles  of  sewers  are 
to  be  laid,  A  disposal  plant  will  be  construct- 
ed northeast  of  the  town.  This  svstein  will 
be  the  first  unit  of  a  complete  svstcm,  v.-hich 
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•^ indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently, 


will    cost    about    $280,000. 
Engineer. 

The  Law  Committee  of  the  City  Council, 
Reading,  Pa.,  has  voted  in  favor  of  passing 
the  ordinance  to  increase  the  bonded  indebted- 
ness of  the  city  $200,000  for  the  purpose  of 
completing  the  storm  water  sewer  system  of 
the  city.  .     . 

The  Lower  Merion  Township  Commission- 
ers, Montgomery  County,  Pa.,  will  shortly  ad- 
vertise for  bids' for  the  installation  of  sewage 
pumping  station   machinery. 

State    Commissioner   of   Health    Samuel    G. 

Dixon,  Harrisburg.   Pa.,  has  granted  a  permit 

to   the   Borough  of  Lykens,   Pa.,  to  construct 

sewers  and  drain  them  into  Wiconisco  Creek. 

South  Carolina. 

Engineer  J.  Newton  Johnston  of  Florence, 
S.  C,  has  completed  plans  and  specifications 
for  the  construction  of  14,500  lin.  ft.  of  new 
sewers  in  Blackville,  S.  C,  at  an  estimated 
cost  of  $8,000.  The  work  will  laso  include  a 
disposal  plant  at  an  estimated  cost  of  $4,000. 
Contracts  will  be  let  about  Sept.  17. 
South  Dakota. 

A  special  election  is  to  be  held  in  Redfield, 
S.  Dak.,  on  Aug.  12  for  the  purpose  of  vot- 
ing on  the  issuance  of  bonds  to  the  amount  of 
$9,000,  to  extend  the  main  sewer  from  its 
present  terminus.  H.  T.  Patch  is  City  .Auditor. 

Texas. 

•J*Bids  will  be  received  until  4  p.  m.,  Sept. 
2,  by  J.  Dodt,  Secretary  of  the  Bartlctt  Sew- 
erage Co.,  for  the  construction  of  the  sewers, 
disposal  plant  and  other  accessories  in  the 
city  of  Bartlett.  Tex.  Specifications,  schedules, 
forms  of  bids  and  blue  prints  may  be  had  by 
depositing  with  the  secretary  $5,00  to  pay  cost 
of  printing  and  making  blue  prints. 

^•Bids  will  be  received  until  8  p.  m..  .\ug. 
.30,  by  Brice  F'razier,  City  -Secretary,  San 
Benito,  Te.x.,  for  the  construction  of  a  sani- 
tary sewer  system,  to  include  700  lin.  ft.  8-in., 
2,000  lin.  ft.  8-in.,  1,400  lin.  ft.  8-in.,  750  lin. 
ft.  10-in.,  750  lin.  ft.  10-in.,  1,375  lin.  ft.  12-in., 
750  lin.  ft.  12-in.,  2,050  lin.  ft.  14-in.,  1.865 
lin.  ft.  16-in..  2,300  lin.  ft.  24-in.,  and  1,780 
lin.  ft.  24-in.  vitrified  pipe  sewer;  17  brick  and 
Portland  cement  mortar  manholes  with  cast- 
iron  cover  complete,  4  to  14  feet  to  grade; 
1  disposal  plant,  consisting  of  I  brick  and 
Portland  cement  catch  well,  depth  22  ft,  diam- 
eter 18  ft.;  1  10-in.  submerged  centrifugal 
pump,  installed  with  discharge  pipe  complete; 
1  electric  motor  to  propel  above  pump,  in- 
staoUed  complete;  1  filter  bed.  150x300  ft., 
natural  soil,  with  4-in,  drain  tile  lines,  with 
30-in.  centers  at  4-in.  depth. 

The  Fountaine-Shaw  Engineering  Co,,  of 
Dallas,  Tex.,  at  $5,695,  submitted  the  lowest 
bid  to  the  City  Commission  of  that  city  for 
6  and  8-in.  sewer  between  the  Santa  Fe  Ry. 
and  Parry  Ave.,  and  East  Haskell. 

A  sewerage  company  has  been  formed  at 
Mart,  Tex.,  by  the  citizens  of  that  town,  with 
a  capital  stock  of  $30,000,  Preliminary  work 
is  now  being  done  and  it  is  planned  to  com- 
mence active  constructive  work  at  an  early 
date. 

Engineer  E.  Leahy  of  Yoakum,  Tex.,  has 
prepared  plans  for  the  construction  of  a  new 
sewer  system  in  that  city  at  an  estimated  cost 
of  $32,000.  The  work  will  include  septic  tank, 
etc..  for  a  modern  system.  The  contract  will 
be  let  some  time  after  .Aug.  15.  J.  M.  Haller 
is  Mayor.     D.  J.  Shall  is  official  in  charge. 

The  City  Council  of  Clarksville.  Tex.,  has 
employed  Nagle  &  Peterson.  Civil  Engineers, 
Muskogee,  Okla..  to  supervise  the  construc- 
tion of  a  sewerage  system.  Surveys  have  iust 
been  completed  and  work  will  lie  started  at 
once. 

Utah. 

®Heuser  &  Sim  of  Wichita.  Kans  ,  and 
Portland,  Ore.,  have  been  awarded  the  con- 
tract by  the  city  of  Salt  Lake  City.  Utah,  for 
the  construction  of  a  sewer  at  annroximatelv 
$60,000. 

®The  Citv  Commissioners  of  Ogden.  Utah, 
have  awarded  the  contract  to  J.  P.  O'Neill 
Construction   Co..   for  building  sewers  in   the 
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Sewer  District  No.  113.  This  district  include? 
Porter  Ave.,  between  30th  and  3-2nd  Sts. ;  30th 
St.,  between  Porter  and  Washington  Avcs., 
and  Childs  Ave.,  between  28th  and  -JSth  Sts^ 
The  contract  price  is  $4,(iOii. 
Washington. 

®The  Board  of  PiibHc  Works  of  Seattle. 
Wash.,  has  awarded  the  contract  for  the  con~ 
struction  of  sewers  in  28th  Ave.,  S.  et  al.,  to 
Jabber  &  Mislah,  at  $21,815. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  July 
27  for  the  construction  of  sewers  in  28th  Ave 
S.  et  al.:  F.  McLellan.  $28,133;  Frasen  & 
Callicio,  $28,185;  Geo.  W.  Walker,  $26,114. 
and  Jabber  &  Mislah  Co.,  $21,815. 

Wisconsin. 

©The  C.  H.  Starke  Dredge  &  Dock  Co., 
Milwaukee,  Wis.,  has  been  awarded  the  con- 
tract by  that  city,  for  the  proposed  protec- 
tion crib   for  the  Kinnickinnic  River  flushing 


tunnel  at  $17,900.  J.  E.  Hathaway  &  Co.,  bid 
$22,0(J0  on  the  work. 

®The  Common  Council  of  Kenosha,  Wis., 
has  awarded  the  contract  for  the  sewer  to  be 
laid  on  Lyman  Ave.,  to  Frieberg  &  Laueren- 
son,  at  $4,lo!).  The  sewer  will  be  1,040  ft.  long 
and  24-ins.  in  diameter,  with  seven  manholes. 
Other  bidders  were :  Frandsen  &  Rasmussen 
of  Racine,  Wis.,  $7,154,  and  Christ  Johnson  of 
Kenosha,  $11,010. 

®The  City  Council  of  Beloit,  Wis.,  has 
awarded  the  contract  for  the  construction  of 
the  storm  water  sewer  in  Mills  and  11th  Sts., 
and  the  sanitary  sewer  in  Eighth  St.,  to  John- 
son &  Thompson  of  Racine,  Wis.,  at  $4,308. 
Other  bidders  were  :  W.  F.  Reichart,  $4,797 ; 
Thomas  Welch,  $5,398 ;  Pat  McGavock,  Beloit, 
$5,439,  and  George  Welch,  $o,7f)7. 

Canada. 

^Bids  will  be  received  until  8  p.  m.,  Aug. 
19,   by   J.    W.    Johnston,    Secretary-Treasurer, 


Dauphlin,  Man.,  for  the  construction  of  '.he 
following  works :  Contract  "P" — Sewage 
Pumping  Station.  Contract  "X" — Sewage  Dis- 
posal VVorks.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  Engineers,  Chap- 
man &  Powers,  Toronto  and  Winnipeg,  and 
at  the  Town  Hall,  Dauphin. 

®The  town  of  Sudbury,  Ont.,  Georee  Elliott. 
Clerk,  rejected  all  bids  received  July  29,  for  the 
construction  of  a  sewage  disposal  works,  con- 
tractor to  furnish  all  labor  and  material.  The 
work  will  probably  be  re-advertised.  Chipman 
&  Powers,  Toronto  and  Winnipeg,  Engineers. 

©Walter  M.  G.  Davies,  54  Elizabeth  St.. 
Stratford.  Ont..  has  been  awarded  the  contract 
by  the  m.unicipality  of  Stratford,  A.  B.  Man- 
son,  City  Engineer,  for  the  construction  of 
6,488  lin.  ft.  of  concrete  arch  covering  over 
Romeo  Creek,  at  $29,500.  The  arch  will  be  of 
the  monolithic  type  and  eggshaped  and  will  be 
for  storm  drainage  purposes.  Bids  were 
opened  July  2U. 


BUILDINGS.  DOCKS.  DREDGING,  SUPPLIES.  ETC. 


California. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
9.  by  Maj.  S.  A.  Cheney,  U.  S.  Engineer,  405 
Custom  House,  San  Francisco,  Cal.,  for  fur- 
nishing and  delivering  at  Rio  Vista,  Cal.,  20- 
in.  diameter  steel  and  wooden  discharge  pipe 
for  suction  dredges  Sacramento  and  San 
Joaquin. 

4*Bids  will  be  received  until  11  a.  m.,  .(^ug. 
31,  by  Bureau  of  Yards  &  Docks,  W.  M. 
Smith,  Acting  Chief,  Navy  Department.  Wash- 
ington, D.  C,  for  furnishing  three  electrically- 
driven  dock  capstans  at  the  navy  yard.  Mare 
Island,  Cal. 

Mervy-Elwell  Co.,  Los  Angeles,  Cal,  at  $31,- 
340  was  low  bidder  July  23  for  constructing 
wharves  for  the  city  of  Martinez,  Cal. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m.,  Aug. 
16,  by  the  Commissioners  of  the  District  of 
Columbia.  Washington,  D.  C,  for  furnishing 
all  necessary  skilled  labor  for  erecting  and 
putting  in  operation  one  or  more  brick  kilns 
at  the  site  of  the  District  of  Columbia  work- 
house, Occoquan,  Va.  Specifications  and  forms 
of  proposal  may  be  obtained  from  the  Chief 
Clerk  of  the  Engineer  Department,  Room  427, 
District   Bldg.,   Washington. 

•J'Bids  will  be  received  until  10  ;30  a.  m., 
Aug.  30.  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
for  furnishing  under  Circular  724,  steel  rein- 
forcement bars,  pipe,  fittings,  sheet  lead,  vitri- 
fied sewer  pipe,  valves,  closet  seats,  brass  pipe, 
drinking  fountains,  electrical  material  such  as 
fittings,  hardware  and  lineman's  tools,  electric 
wire,  electric  cable  and  lumber. 

Florida. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
4,  by  O.  Wentworth,  Supervising  Architect, 
Washington.  D.  C,  for  the  extension,  re- 
modeling, etc.  (includin.g  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wir- 
ing, interior  lighting  fi.xtures.  and  approach- 
es), of  the  United  States  post  office  court- 
house at  Pensacola,  Fla.  The  work  con- 
templated is  the  construction  of  a  3-story  base- 
ment and  attic  extension  of  approximately 
3,400  sq.  ft.  ground  area;  fireproof  construc- 
tion, stone  facing  and  slate  roof;  and  certain 
remodeling  and  repairing  of  the  present  build- 
ing. Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  at  Pensacola,  or  at 
the  office  of  the  Supervising  Architect. 

Hawaii. 

•I-Bids  will  be  received  until  11  a.  m.,  Aug. 
31,  by  Bureau  of  Yards  and  Docks,  Navy  De- 
partment. Washington,  D.  C  for  one  15-ton 
locomotive  crane  at  the  naval  station.  Pearl 
Harbor,  Hawaii.  Specifications  can  be^  ob- 
tained on  application  to  the  Bureau  of  Yards 
and  Docks. 


^Bids  will  be  received  until  11a.  m.,  Sept. 
28,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  for  a  rein- 
forced concrete  storehouse  at  the  United 
States  naval  station.  Pearl  Harbor,  Hawaii. 
Estimated  cost,  $85,000.  Plans  and  specifica- 
tions can  be  obtained  on  application  to  the 
Bureau  or  to  the  Commandant  of  the  naval 
station,   Honolulu,   Hawaii. 

Illinois. 

^Bids  will  be  received  until  11  a.  m.,  ."^ug. 

19,  by  the  Board  of  Administration,  Capitol 
Bldg.,  Springfield,  111.,  for  the  construction  of 
a  concrete  tunnel  approximately  410  ft.  in 
length  at  the  Lincoln  State  School  &  Colony, 
Lincoln,  111.  Plans  and  specifications  may  be 
obtained  upon  application  to  the  Board  of 
Administration. 

^Bids  will  be  received  until  5  p.  m.,  -A.ug. 
26,  by  Cornelius  J.  Doyle.  Secretary  of  State, 
Springfield,  111.,  for  repairing  roof  and  dome 
on  State  Capitol  building. 

Indiana. 

•J'Bids  will  be  received  until  2  p.  m.,  .\ug. 

20,  by  the  Secretary  of  the  Richmond  Lake  & 
Park  Co.,  Richmond,  Ind.,  for  the  construc- 
tion of  a  concrete  dam  and  the  necessary 
earth  work  in  accordance  with  plans  and 
specifications  on  file  in  the  offices  of  Chas.  W. 
Jordan.  Secretary,  Richmond  Lake  &  Park 
Co.,  Masonic  Temple,  Richmond.  Bids  re- 
ceived separately  on  dift'erent  branches  of  the 
work.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Louisiana. 

•{•Bids  will  be  received  until  11  a.  m.,  .'Xug. 
23.  by  C.  O.  Sherrill.  U.  S,  Engineer,  Metro- 
politan Bank  Bldg.,  New  Orleans,  La.,  for  fur- 
nishing 58,500  tons  of  rock  for  bank  revet- 
ment work. 

Maryland. 

•J'Bids  will  be  rocuivod  until  noon  .\ug.  29, 
by  Nicholas  H.  Green,  Chairman  Jail  Corn- 
mission  of  Anne  .Arundel  county,  Annapolis, 
Md..  for  the  erection  of  a  jail  at  .Annapolis. 
Plans,  etc.,  from  the  .Architect,  Theo.  W. 
Pietsch,  .American-  Bldg..  or  at  the  office  of 
the  Chairman,  Nicholas  H.  Green,  .Annapolis, 
Md.,  upon  deposit  of  certified  check  in  amount 
of  $50,  to  be  refunded  upon  return  of  plans  in 
good  condition. 

Massachusetts. 

^Bids  will  be  received  until  10:30  a.  m., 
.Au.g.  20.  bv  the  State  Board  of  Health.  Mark 
W.'  Richardson,  Secretary,  State  House.  Bos- 
ton, Mass.,  for  dredging  and  improving  the 
channel  of  the  Neponset  River  in  Boston, 
Milton,  Dedham,  Wcstwood.  Canton.  Nor- 
wood and  Sharon.  Mass.  The  approximate 
quantities  are:  170,000  cu.  yds.  of  mud.  etc.; 
160,000  cu.  vds.  of  ground,  etc..  and  LOOO  cu. 
vds.   of  ledge   rock.     Plans   and  specifications 


are  on  file  at  office  of  E.vgineeri.vg  &  CoN- 
TR.\CTi.Nc,  608  S.  Dearborn  St.,  Chicago,  111. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Michigan. 

Bids  were  opened  July  25  by  the  U.  S.  En- 
gineer, Detroit,  Mich.,  for  machinery  and 
valves  for  new  lock  at  Sault  Ste.  Marie,  Mich.. 
J.  &  J.  B.  Milholland  Co..  Pittsburgh,  Pa.,  at 
$113,388,   being  the   low  bidder. 

Mississippi. 

^Bids  will  be  received  until  noon,  .Aug. 
24,  by  Mayor  R.  W.  Toulme,  Bay  St.  Louis, 
Miss.,  for  the  construction  of  a  sea  wall  along 
the  front  of  the  City  of  Bay  St.  Louis,  Miss., 
approximately  2%  miles  in  length.  .Also,  bids 
for  the  filling  behind  said  wall  with  sand,  ap- 
proximately 209,147  yds.  from  the  .sea  bottom, 
by  means  of  suction  dredges,  are  invited 
separately.  Plans,  etc.,  with  J.  F.  Sullivan,  City 
Engineer. 

Montana. 

•J^Bids  will  be  received  until  3  p.  m.,  Sept. 

18,  by  Oscar  Wenderoth,  Supervising  .\rchi- 
tect,  Washington,  D.  C.  for  the  construction, 
complete  ( including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduit  and  wiring, 
and  lighting  fixtures),  of  the  L'nited  States 
post  office  at  Livingston,  Mont.  The  building 
is  two  stories  and  basement,  with  a  ground 
area  of  approximately  4.850  sq.  ft.  Fireproof 
construction;  stone  and  stucco  facing;  tin 
roof.  Drawin.gs  and  specifications  may  be  ob- 
tained from  the  custodian  of  site  at  Livingston, 
Mont.,  or  at  the  office  of  the  Supervising 
.Architect. 

Nebraska. 

The  Omaha  Electric  l.i.ght  &  Power  Co.. 
Omaha,  Nebr.,  is  reported  to  have  made  ar- 
ran.gements  with  Kountze  Bros..  Bankers. 
New  York  City,  for  a  power  canal  north  of 
Fremont,  Nebr.,  which  will  cost  about  $5,000,- 
000.  .As  proposed,  the  Platte  River  will  be 
tapped  26  miles  north  of  Fremont,  and  the 
water  turned  hack  into  the  river  hclow  Fre 
mont,  after  it  has  passed  over  the  generating 
plant  near   Fremont 

New  Jersey. 

•J'Bids  will   be  received  un'il  8  p.  m.,   .Aug. 

19.  by  M.  .\.  Fitzsimmons.  Village  Clerk,  South 
Orange,  N.  J.,  for  one  generating  set.  consist- 
ing of  one  8  K.W.  compound  wound,  2.50  volts. 
575  R.P.M.,  D.C  generator,  mounted  on  com- 
mon bed  plate  with  and  coupled  to  a  vertical 
.single  cylinder.  13  11. P..  575  R.P.M.,  12.5-11). 
steam  pressure  engine ;  one  slate  switchboard 
with  the  following  mountings:  t)ne  .50  ampere 
circuit  breaker:  two  cround  detector  lamps; 
two  5-candle  power.  220-volt  lamps ;  one  rheo- 
stat ;  one  60  ampere,  2-noint  S.  T.  switch ; 
three  .311  ampere  2-point  S.  T.  switches:  six 
enclosed    fuses ;   iiiio   5i>  .mipere   .imini-ier :    one 


•J. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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300  volt  iiK-tLT.  Bidders  must  submit  drawings 
and  specifications  with  their  proposals  .Any 
information  required  by  the  bidder  will  be  tur- 
nished  un  application  to  John  J.  Boyd.  Con- 
sulting Engineer,  No.  11  Broadway,  New  \ork 
Citv.  , 

4'Bids  will  be  received  until  4  p.  m.,  Aug. 
28,  bv  James  H.  Londrigan,  City  Clerk,  Ho- 
boken,  N.  J.,  for  improviiig  Elysian  Park  by 
building  a  concrete  retaining  wall  along  the 
Shore  Road,  from  Hudson  St.  to  the  southerly 
line  of  the  park  property,  and  along  the 
southerly  line  of  the  park  property  from  the 
Shore  Road  to  a  point  G6  ft.  west,  and  ot 
erecting  on  the  top  of  the  concrete  wall  an 
iron  fence:  and  of  constructing  concrete  side- 
walks; for  the  furnishing  and  laying  vitrihed 
pipe  sewers,  catch  basins,  culverts,  manhole 
and  connections,  alterations  to  the  tool  house, 
and  doing  all  nccessarv  excavating,  back  hlling 
and  grinding;  and  of  furnishing  and  grading 
top  soil,  and  of  sodding  the  entire  areas 
designated  on  plans  and  specifications  on  hie 
in  the  City  Clerk's  office.  Certified  check  for 
$-.'.Oii(i  required  with  bid. 

®The  Turner  Construction  Co.,  11  Broad- 
way, New  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  a  loft 
building  for  the  Hoboken  Land  &  Improve- 
ment Co.,  Hoboken,  N.  J.  Building  is  to  be  of 
reinforced  concrete  throughout,  10  stones  in 
height.  200  ft.  by  100  ft.,  to  be  erected  adjacent 
to  the  bulkhead'  on  the  property  of  the  owner 
just  to  the  north  of  14th  St.,  Hoboken. 
Charles  Fall,  .Vrchiteot.  Work  is  to  be  under- 
taken at  once. 

New  York. 

4«Bids  will  be  received  until  3  p.  m..  Aug. 
24,  bv  W.  W.  Cheney,  President  Board  of 
Managers,  for  installing  electric  light  plant  at 
the  Svracuse  State  Institution  for  Feeble 
Minded  Children,  Syracuse,  N.  Y.  Drawings 
and  specifications  may  be  consulted  and  blank 
form  of  proposal  obtained  at  the  Syracuse 
State  Institution,  Syracuse.  Copies  of  draw- 
ings and  specifications  will  be  furnished  to 
prospective  bidders  by  Herman  W.  Hoefer, 
State  Architect,  Capitol,  .'\lbany,  N.  Y. 

North  Carolina. 
4»Bids  will  be  received  until  3  p.  m.,  .Xug.  17, 
by  Executive  Board,  Charlotte.  N.  C,  for  grad- 
ing, draining  and  construction  of  concrete  re- 
taining walls  for  East  Trade  St.  underpass. 
Plans  may  be  seen  and  specifications  obtained 
at  office  of  Joseph  Firth.  City  Engineer. 

North  Dakota. 

4»Bids  will  be  received  until  8  p.  m.,  Aug.  20, 
by  .M.  J.  Boyd,  City  Auditor,  Valley  City,  N. 
Dak.,  for  new  machinery  for  the  municipal 
lighting  plant. 

Ohio. 

4«Bi(ls  will  will  be  received  until  noon,  -\ug. 
10,  by  B.  L.  Bargar,  Director  of  Public  Safety, 
Columbus,  O.,  for  the  construction,  complete, 
including  all  branches  of  the  work,  of  Engine 
House  No.  IT,  to  be  built  at  the  corner  of 
West  Broad  St.  and  Wheatland  .'\ve.,  in  ac- 
cordance with  the  drawings  and  specifications, 
copies  on  file  with  .\.  C.  Burley,  superin- 
tendent of  construction  at  No.  16  Engine 
House,  on  Fourth  St.,  near  Chestnut  St. 

•{•Bids  will  be  received  until  noon,  .\ug.  20, 
by  S.  .A.  Kinnear,  Director  of  Public  Service, 
Columbus,  O.,  for  furnishing  the  labor  and 
material  for  building  a  sub-station  for  the 
municipal  electric  light  plant  in  Livingston 
.•\ve.  Park,  in  Columbus.  Certified  check  for 
5.10(1    required    with    bid. 

•I«15ids  will  be  received  until  noon,  .Aug.  22, 
by  W.  H.  Kirby,  Secretary  of  the  Board  of 
Public  Service.  No.  104  City  Hall.  Cleveland, 
O.,  for  2."),0m(:i  ordinary  cap  mantles,  4,(ii)0 
16-in.  boulevard  glass  globes,  l.Wn  14-in.  boul- 
evard gloss  globes,  2.5,("h)  gallons  gasoline, 
energine  or  auto  gas.  Plans  and  specifications 
may  be  seen  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Superintendent  of 
Lighting. 

+Bids  will  be  received  until  Noon,  .\u^.  2n, 
by  Board  of  Educa'ion  of  Liberty  'i'ownship 
School  District,  Trumbi;!!  County,  Giravd,  O., 


for  furnishing  the  necessary  labor  and  ma- 
terial for  erecting  and  furnishing  a  school 
house  on  the  site  owned  by  said  Board  ot 
Education  on  the  Holmes  Road  in  Sub-Dis- 
trict No.  9  in  said  township,  in  accordance 
with  the  plans,  specifications  and  prohles 
therefor  on  file  with  the  said  clerk.  Each  bid 
must  be  accompanied  by  a  certified  check  on 
some  solvent  bank  doing  business  in  said 
county,  pavable  to  the  Treasurer  of  said  Board 
of  Education  in  the  sum  of  $500.  John  How- 
ells  is  Clerk  of  the  Board,  Girard,  O. 

4'Bids  will  be  received  until  Noon,  Aug. 
21,  by  Board  of  Commissioners  for  the  erec- 
tion of  the  Lima  State  Hospital,  G.  E.  Whit- 
ney, Secretary,  Lima,  O-,  for  furnishing  of 
the  materials  "and  performing  the  labor  neces- 
sary for  the  construction  complete  of  one  or 
more  concrete  reservoirs,  at  the  Lima  State 
Hospital,  Lima.  Ohio,  according  to  the  plans, 
descriptions,  bills,  estimates  and  specifications 
preoared  bv  Frank  L.  Packard,  .\rchitect, 
Columbus,  O.,  which  are  on  file  at  the  office 
of  the  .Architect,,  Columbus.  Ohio,  and  at  the 
office  of  the  Building  Superintendent,  J.  G. 
Lorimer.  at  the  Lima  State  Hospital. 

Specifications  are  being  prepared  and  bids 
will  be  asked  shortly  for  the  construction  of 
Lock  and  Dam  No.  31  below  Portsmouth. 
The  work  will  cost  about  $1,300,000.  Col. 
Henry  Jervey,  U.  S.  Engineer,  Cincinnati. 
O.,  in  charge. 

The  Barge  Canal  Board  has  been  consid- 
ering the  plans  of  John  .\.  Bcnsal,  State  En- 
gineer, Albany,  for  the  barge  canal  terminals 
at  Schenectady  and  Herkimer.  Bids  on  three 
terminals  are  now  being  asked  as  noted  in  our 
last  issue. 

Bids  were  opened  July  20  by  Col.  J.  G.War- 
ren, U.  S.  Engineer,  Buffalo,  for  riprap  stone 
and  concrete  work  on  breakwater  at  Buffalo 
Harbor.  The  Breakwater  Co.,  Philadelphia, 
Pa.,  was  the  only  bidder,  its  bid  being  as  fol- 
lows ;  Rubble  stone  in  place,  1,100  tons  at 
$1.3.5;  riprap  stone  in  place,  7,.500  tons,  $1.80; 
mass  concrete  in  place,  400  cu.  yds.,  $7;  hire 
of  derrick  scow,  310  hours  at  $12. 

Revised  plans  for  the  city  hall  at  Cleve- 
land, O.,  have  been  completed  by  J.  Milton 
Dver,  Architect,  Cuyahoga  Bldg..  Cleveland. 
The  sum  of  $2,600,000  has  been  set  aside  for 
the  new   building. 

Oregon. 

Bids  were  opened  July  10  for  the  construc- 
tion of  the  Multnomah  library  in  Portland, 
the  Pearson  Construction  Co.,  New  York 
Block,  Seattle.  Wash.,  at  $330,30.5,  being  the 
low  bidders.  The  building  will  be  of  reinforced 
concrete  construction,  faced  with  pressed 
brick  and  stone  trimmed,  1.5.5.xl7.5  ft.,  3  stories 
and  part  basement. 


Pennsylvania. 

•J>Bids  will  be  received  until  1  ;3U  p.  m.,  .\ug. 
19  (readvertised  from  July  25)  by  Armin 
Schotte,  Engineer  of  the  Commission  for  the 
Improvement  of  the  State  Canal  Basins  at 
Port  of  Erie,  at  the  office  of  F.  W.  Grant, 
Room  .30,  Federal  building,  Erie,  Pa.,  for  fur- 
nishing all  labor  and  material  for  the  con- 
struction and  completion  of  sea  walls  and 
bridges,  about  900  ft.  long,  and  dredging  for 
purpose  of  depeening  the  canal  basins,  and 
will  include  all  excavations,  concrete,  timber 
and  steel  necessary  for  the  purpose.  The  citv 
of  Erie.  Pa.,  will  spend  $10,000  additional  for 
work  similar  and  adjacent  to  that  noted 
above.  Bids  will  be  opened  on  the  same  date 
by  the  city. 

•{•Bids  will  be  received  until  2  p.  m.,  .Aug. 
2G,  by  Board  Public  Works,  D.  V..  Tracy,  Sec- 
retary, Harrisburg,  Pa.,  for  furnishing  all  ma- 
terials and  performing  all  labor  for  the  con- 
struction of  a  concrete  bottom  and  ajipur- 
tenanccs  in  Paxton  Creek  in  the  City  of  Har- 
risburg. The  work  will  consist  of  about  15,400 
lin.  ft.  of  reinforced  concrete  bottom,  with  re- 
taining walls  of  reinforced  concrete  along  the 
sides,  together  with  the  necessary  excavations, 
embankments  and  appurtenances.  Specifica- 
tions, plans  and  blank  form  of  proposals  can 
l-,e  obt.ained  at  the  office  of  the  Board  of  Public 
Works,  and  from  James  H.  Fuertes,  Consult- 


es  v.70rk  now  open  for  bids,    ©indicates  a  contract  let  recently. 


ing  Engineer,  No.  140  Nassau  St.^  New  York 
Citv,  upon  making  a  deposit  of  $25. 

®The  River  &  Harbor  Improvement  Co.,  ot 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract bv  Maj.  R.  R.  Raymond.  U.  S.  Engineer, 
Wilmiiigton,  Del.,  for  dredging  St.  Jones  Riv- 
er, Del.,  at  $0.(197  per  cu.  yd.,  place  measure- 
ment. Bids  were  opened  Aug.  1. 
Rhode  Island. 

^Bids  will  be  received  until  11  a.  m.,  .\ug. 
31,  by  Bureau  of  Yards  and  Docks,  Navy  De- 
partment. Washington,  D.  C,  for  new  fire- 
proof floors  and  partitions  and  general  repairs 
to  administration  building  at  the  naval  train- 
ing station,  Newport,  R.  I.  Appropriation 
available,  $19.87.5.  Plans  and  specifications 
can  be  obtained  on  application  to  the  bureau 
or  to  the  commanding  officer  of  the  training 
station   named. 

^.Bids  will  be  received  until  11  a.  m.,  Aug. 
24,  by  Bureau  of  Y'ards  &  Docks,  U.  S.  Navy 
Department,  Washington,  D.  C,  for  a  central 
power  plant  building  at  the  U.  S.  Naval  Tor- 
pedo Station,  Newport,  R.  I.  The  cost  of  the 
improvement  is  estimated  at  $.30,000.  W.  M. 
Smith  is  Acting  Chief  of  the  Bureau. 
Tennessee. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
2,  by  Maj.  H.  Burgess.  U.  S.  Engineer,  Nash- 
ville, Tenn.,  for  rock  and  gravel  excavation  in 
Tennessee  River  at   Big  Bend  Shoals. 
Texas. 

•{•Bids  will  be  received  Aug.  10  by  Thos.  A. 
Caufield,  Commissioner  of  Finance,  Waco, 
Tex., for  one  combination  auto-driven  pumper 
and  hose  wagon  and  one  fire  chief's  auto. 
Specifications  must  accompany  each  bid. 
Virginia. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
Aug.  30,  by  F.  E.  Skinner,  Treasurer,  South- 
ern Branch,  N.  H.  D.  V.  S.,  National  Soldiers' 
Home.  Va.,  for  following:  For  repairs  to 
steam-heating  system.  Barrack  Company  H ; 
for  extending  fire  service  system,  for  repairs 
to  general  mess  hall,  (building  No.  14),  for 
furnishing  in  place  drain  pipes  in  basement  of 
power  house  (building  No.  15),  for  painting 
interior  of  officers'  quarters  (building  No.  8), 
for  painting  buildings  Nos.  47,  69,  70,  71  and 
72,  for  painting  of  metal  flag  staff. 

Washington. 

Plans  have  been  completed  by  the  Stone  & 
Webster  Engineering  Corps,  White  Bldg., 
Seattle,  Wash.,  for  a  500-ft.  creosoted  pile 
wharf  to  be  erected  for  the  White-Deelany 
Co.,  White  Bldg.,  Seattle. 

Canada. 

•{•Bids  will  be  received  until  4  p.  m.,  .Aug. 
28,  by  R.  C.  Desrochers,  Secretary  Department 
of  Public  Works,  Ottawa,  Out.,  for  the  con- 
struction of  a  breakwater  at  Port  .Arthur. 
Thunder  Bay  and  Rainy  River  District,  Ont 
Plans,  specifications  and  form  of  contract  can 
be  seen  and  forms  of  tender  olitaincd  at  Ot- 
tawa and  at  the  offices  of  J.  (;.  Sing,  District 
Engineer,  Confederation  Life  Bids?.,  Toronto, 
Ont.;  J.  L.  Michaud,  District  Engineer,  Mer- 
chants Bank  Bldg.,  St.  James  St.,  Montreal, 
and  F.  Y.  Harcourt,  District  Engineer,  Port 
Arthur,   Ont. 

•{•Bids  will  be  received  until  4  p.  m.,  Aug. 
26,  by  R.  C.  Desrochers,  Secretary  Depart- 
ment of  Public  Works,  Ottawa,  Oiit..  for  the 
reconstruction  of  breakwater,  construction  of 
sheet  piling  and  dredging  at  the  Town  of 
Beaverton,  Ontario  County,  Ont.  Plans,  speci- 
fications and  form  of  contract  can  be  seen  and 
forms  of  tender  obtained  at  the  Department 
of  Public  W'orks,  Ottawa,  and  at  the  offices 
of  J.  G.  Sing,  District  Engineer,  Confedera- 
tion Life  Bldg.,  Toronto;  H.  J,  Lamb,  Dis- 
trict Engineer.  Windsor,  Ont.,  and  on  appli- 
cation to  the  Postmaster  at  Beaverton,  Ont. 

The  Department  of  Railways  and  Canals 
has  issued  instructions  to  its  engineers  to 
start  preparing  plans  for  c:^!istruction  of  the 
new  canal  and  lock  at  the  Sault,  and  to  go 
ahead  with  preparation,";  for  commencing 
work. 
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"Stemming"  and  "Tamping"  in  Blast- 
ing. 

The  use  by  blasting  men  of  the  term  "tamp- 
mg"  to  indicate  both  the  filHiig  material  for 
n  drill  hole  and  the  process  of  compacting 
this  tilling,  is  often  confusing.  To  avoid  this 
confusion  the  Bureau  of  Mines  has  adopted 
the  term  "stemming"  to  indicate  the  filling 
material  and  restricts  the  term  "tamping"  to 
the  process  of  compacting  the  stemming.  This 
terminology  is  quite  logical  and,  as  the  ab- 
stract of  a  recent  report  of  the  bureau,  which 
we  publish  in  another  section  indicates,  it 
allows  of  clearness  of  statements  without  con- 
stant explanation  of  the  language  employed. 
It  would  be  wise,  we  believe,  for  engineers 
to  adopt  this  new  terminology  in  their 
writings. 


the  article  above  mentioned.  Here,  it  was  at 
first  planned  to  build  three  wood  towers  for 
the  construction  of  this  round-house,  which 
is  40.")  ft.  in  diameter.  These  were  estimated 
to  cost  at  least  $2,200,  as  against  $1,000  for 
a  smgle  steel  tower,  which  could  be  moved 
from  place  to  place. 

Other  towers  built  for  this  purpose  will 
no  doubt  be  improved,  as  the  experience  witli 
this  one  has  shown  to  be  advisable.  A  swivel 
post  should  be  placed  at  the  top  to  fasten  the 
guys,  so  that  the  tower  may  be  turned  around 
more  easily,  and  probably  some  sort  of 
truck  placed  underneath  would  facilitate  the 
shifting  of  the  tower. 


Portable  Steel  Towers  for  Depositing 
Concrete  by  Chuting. 

-\  step  in  advance  in  methods  of  deposit- 
ing concrete  by  chuting  appears  tc  have  been 
made  by  the  use  of  portable  steel  towers  at 
the  Chicago  roundhouse  work  described  else- 
where in  this  issue.  Chuting  is  now  quite 
generally  accepted  as  a  permissible  method  of 
placing  concrete,,  and  development  in  the 
process  is  largely  a  problem  merely  of  facili- 
tating chuting  operations  by  improvements. 

The  first  towers  used  for  hoisting  concrete 
were  naturally  of  wood  and  were  located  en- 
tirely within  an  area  to  which  chutes  could 
be  run  in  all  directions.  Later,  auxiliary 
towers  were  used  in  connection  with  very 
high  main  towers  to  carry  concrete  to  a  con- 
siderable distance,  this  distance  always  being 
controlled  by  the  angle  of  the  chute  (about 
2.3°  to  30°),  and  the  height  of  the  main  tower. 
The  steel  tower  was  primarily  substituted  for 
the  wood  tower  to  provide  a  permanent 
"knock  down"  structure  which  could  be  used 
over  and  over.  Its  rigidity  as  compared  with 
the  wooden  tower  has  finally  led  to  the  port- 
able feature.  This  feature  makes  the  steel 
tower  more  economical  than  wooden  towers 
as  auxiliary  towers  and  also  makes  the  steel 
tower  more  economical  than  a  fixed  wooden 
main  tower  under  the  conditions  described  in 


European  Studies  of  Concretes  Resist- 
ant to  Destruction  by  Sea  Water. 

Considerable  space  has  recently  been  given 
by  this  journal  to  summaries  of  experiments 
on  and  of  experience  with  concretes  for  ocean 
structures.  Sea  water  destroys  some  con- 
cretes very  rapidly  and  attacks  injuriously  to 
some  degree  nearly  all  concretes.  In  Europe, 
where  marine  structures  are  of  more  moment 
and  more  extensive  than  in  America,  elaborate 
and  widespread  investigations  have  been  made 
to  discover  concrete  mixtures,  or  more  accu- 
rately hydraulic  cementing  media,  which  would 
best  resist  injury  by  sea  water.  These  studies, 
several  of  which  are  summarized  in  another 
section,  indicate  broadly  two  means  of  de- 
fense. One  means  is  to  render  the  concrete 
as  nearly  impermeable  as  practicable;  another 
means  is  to  mix  with  the  cement  some  silicious 
substance  the  acid  of  which  will  combine  with 
and  make  more  stable  the  unstable  lime  com- 
pounds which  are  present  more  or  less  in  all 
hydraulic  cements.  We  shall  not  here  dis- 
cuss the  relative  merits  of  the  several  means 
suggested  and  tested  for  obtaining  imperme- 
able concrete  and  cement  having  no  unstalile 
salts,  but  attention  may  well  be  directed  to 
the  fact  that  these  studies  are  of  concern  not 
merely  to  engineers  of  marine  structures. 

The  same  characteristics  that  render  con- 
crete and  hydraulic  mortars  subject  to  the 
destructive  attack  of  the  salts  in  sea  water 
also   render   them  open   to  destructive   attack 
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by  the  salts  and  acids  of  sewage,  an3  by  the 
alkali  waters  of  our  western  arid  lands.  Ob- 
viously then  the  defense  that  is  found  im- 
penetrable in  the  one  case  will  serve  some- 
what at  least  as  a  protection  in  the  other  case. 
.-^n  impermeable  concrete  can  suffer  very  lit- 
tle and  only  very  slowly  from  any  salts  bear- 
ing liquid  such  as  is  likely  to  be  encountered 
by  engineering  structures.  .Also  a  concrete 
which  contains  no  unccmbined  salts  can  re- 
sist vigorously  the  attack  of  such  liquids. 
These  facts  have  not  passed  unobserved  by 
.American  ceiucnt  users,  but  they  have  been  at 
fault  generally,  we  think,  in  conlining  their 
attention  too  closely  to  the  problem  of  se- 
curing impermeability  and  impermeability  of 
that  degree  only  which  is  indicated  by  the 
term    "watertightness." 

European  cement  experts  have  shown  clear- 
ly that  a  concrete  or  a  mortar  may  be  water- 
tight to  a  high  degree  and  still  be  permeable 
to  salt  bearing  water  to  a  degree  which  ren- 
ders them  wide  open  to  the  destructive  action 
of   such    waters.     They   distinguish,   in   brief, 
between    "normal    inipermeability"    and    "im- 
permeability to  diffusion."     .\  cement  mixture 
which  in  a  tank  holding  water  does  not  dis- 
close a  leakage  of  a  drop  may  absorb   water 
by  capillarity  to  such   a  degree  that   there   is 
complete   dilTusion   between    the   salts    of    the 
cement   ami   those  of  the  surrounding   water. 
Under  such  conditions  it  may  be  readily  un- 
derstood    how    a    perfectly    "watertight    con- 
crete may  yet  be  rapidly  dcstn\vcd  when  im- 
mersed  in   a   water  carrying  dangerous   salts. 
Impermeability   to   diffusion    will    free  con- 
crete  from  all  danger  of  every  attack  by  sea 
water,   or  sewage,  or  alkali,   but   such   imper- 
meability is  not  readily  arrived  at.     Tests  do 
not  indicate  that  it  can  be  assured  by  any  of 
the  commercial  waterproofing  compounds  nor 
can   it  be  obtained  by  any  perfection  of   pro- 
portioning and   mixing  of  concrete  materials. 
There   is,   therefore,   a   sound   reason    for   in- 
vestigating admixtures  which   will   reduce  the 
volume   of    unstable   compounds    in    hydraulic 
cement.     The   European   data   which  we   have 
published    on   the   use  of   volcanic   puzzolanas 
and  other  silicates  are.  therefore,  deserving  of 
attention. 
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The    Hydro-Electric    Project    of    the 
Mississippi  River  Power  Com- 
pany at  Keokuk,  la. 
111. 

(ST.\FF   ARTICLE.) 

The  water  power  development  now  in  proc- 
ess ot  construction  in  the  Mississippi  River 
at   Keokuk.    Iowa,   and   Hamilton,   Illinois,   is 


iShaifing 


lowered  to  position  through  the  holes  chopped 
in  the  ice.  In  order  that  the  cribs  could  be 
made  to  fit  the  surface  of  the  rock  upon  which 
they  rested,  soundings  were  made  through  the 
ice'at  a  number  of  points  showing  accurately 
the  shape  of  the  rock  surface.  .After  seven 
cribs  had  been  placed  in  this  way,  the  weather 
became  vcrv  warm  for  a  few  days  and  the 
ice  broke  up  and  carried  with  it,  as  it  passed 
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Fig.    1— Detail    of   Crib   Construction    for   the    Large     Cofferdam,     IVlississippi     River     Power 

Company. 


the  largest  undertaking  of  its  character  in 
the  world.  When  fully  completed  the  plant 
will  contain  3"  turbines  each  operating  a 
lO.OO'l  hp.  alternating  current  generator  and 
four  turbines  each  operating  an  e.xciter.  The 
total  power  delivered  to  customers  w'ill  be 
200.000  hp.  The  work  is  notable  also  because 
all  construction  is  being  done  by  day  labor 
under  the  direction  of  the  chief  engineer. 

COFFERD.VM    COXSTRVCTIOX    METHODS. 

The  construction  of  the  200,000  hp.  hydro- 
electric plant  at  the  foot  of  the  Des  I\Ioines 
Rapids  in  the  Mississippi  River  at  Keokuk 
involves  the  use  of  two  main  cofferdams.  The 
plant  consists  of  a  power  house,  a  new  lock 
and  dry  dock,  and  the  main  dam.  Tlie  power 
house,  lock  and  dry  dock  are  grouped  together 
on  the  Iowa  side  of  the  river  and  are  being 
built  in  the  river  bed.  The  large  cofferdam 
enclosing  the  area  for  these  structures  extends 
from  the  Iowa  bank  out  into  the  river  some 
800  ft.  and  then  parallel  to  the  shore  for 
about  2.000  ft.  The  area  enclosed  is  ZZVi 
acres.  The  cofferdam  for  the  construction  of 
the  dam  is  being  built  in  sections  each  enclos- 
ing some  400  lineal  feet  of  the  dam  and  after 
the  piers  lor  the  dam  are  completed  within 
each  section  the  coffer  is  removed  and,  as 
much  of  the  timber  and  fill  as  can  be  gathered 
up  economically,  is  used  for  a  succeeding  sec- 
tion. 

The  large  cofferdam  was  built  high  enough 
above  the  water  to  be  able  to  withstand  an 
18-ft.  stage,  but  the  cofferdams  for  the  main 
dam  were  built  low  with  the  intention  of  al- 
lowing them  to  flood  at  high  stages  of  the 
water  This  submergence  would,  it  was  con- 
sidered, lessen  the  danger  to  the  other  coffer- 
dam. It  was  also  estimated  to  be  cheaper  to 
pump  out  the  smaller  cofferdam  after  a  stage 
of  high  water  than  to  build  it  high  enough 
to  withstand  the  floods. 

The  river  bottom  is  a  vcrv  even  bed  of 
stratilied  limestone,  so  that  ih'e  tvpe  of  cof- 
ferdam chosen  was  the  rock  filled 'timber  crib, 
faced  with  vertical  sheeting  and  banked  with 
a  clay  fill  outside  the  sheeting.  The  cribs 
for  the  large  cofferdam  were  made  16x24  ft. 
in  area  and  were  spaced  12  ft.  apart;  the 
spaces  between  the  cribs  were  filled  by  stop 
logs,  as  shown  by  Fin.  1.  Work  was 'begun 
on  this  ciilTerdam  at  tlic  urii-rcrmi  end  in 
Januao",  1011.  Tlie  river  was  iru7.cn  at  that 
time  and  the  cribs  v.-.    ^..  ;>   ..,1  the  ice  and 


down  the  river,  four  partially  completed  cribs 
which  were  captured  farther  down  the  river 
and   the  material   from  them   rescued. 

It  had  been  planned  to  build  the  large  cof- 
ferdam with  a  dividing  wall  in  the  center  and 
to  complete  the  cofferdam  on  one  side  of 
this  dividing  wall  so  that  this  half  could  be 


This  state  of  elficiency  was  soon  reached  and 
by  .April  20  the  upper  one-half  of  the  coffer- 
d'am.  consisting  of  88  cribs  and  enclosing  15% 
acres,  was  completed.  By  .April  30  all  the 
fill  had  been  placed  and  this  half  of  the  cof- 
ferdam pumped  out. 

The  pumping  was  commenced  on  April  28, 
using  an  18-in.  centrifugal  pump,  pumping  at 
the  rate  of  10.000  gals,  per  minute.  Pumping 
was  carried  on  continuously  for  tSO  hours,  by 
which  time  all  the  water  which  could  be  han- 
dled by  the  large  pump  had  been  removed  and 
all  that  remained  was  removed  the  following 
day  by  smaller  pumps.  .After  the  cofferdam 
had  once  been  unwatercd  the  seepage  and 
rainfall  was  handled  conveniently  by  one  3-in. 
centrifugal  pump  working  8  hours  out  of  24. 

On  June  30th  the  remaining  cribs,  compris- 
ing l-jl  in  all,  w^erc  complete  and  the  lower 
half  of  the  cofferdam  was  pumped  out,  ex- 
posing the  entire  area  of  33%  acres.  For  the 
entire  cofferdam  a  single  (j-in.  centrifugal 
pump  has  sufficed  to  take  care  of  seepage. 
The  pump  has  been  operated  at  about  one- 
hajf   capacity. 

The  lumber  required  for  the  cofferdam 
amcunted  to  22.Milii  ft.  B.  il.  per  crib,  or 
.•ibout  3.300.1100  ft.  B.  M.  in  all.  The  sheet- 
ing was  brought  out  over  the  cribs  on  stan- 
dard gage  cars,  so  that  the  material  could  be 
unloaded  directly  at  the  point  where  it  was 
used.  It  was  spiked  to  tlie  cribbing  by  men 
working  on  a  raft.  Following  the  sheeting, 
trains  of  Western  side  dump  cars  of  12  cu. 
yds.'  capacity  dumped  the  soft  fill  alongside 
the  structure  and  on  top  of  the  soft  fill  a 
layer  of   reck   was  dumiied  to  :irevent  scour. 

The  cofferdam  for  the  main  dam,  as  has 
been  mentioned,  was  built  in  sections  about 
400  ft.  long.  The  first  section,  however,  was 
Iniilt  about  1.000  ft.  long  and  78  ft.  wide. 
The   upstream  side  consists  of  cribs  0x16   ft. 


Fig.    2 — View    Showing    Method    of    Building 

Main 

unwatercd  and  the  permanent  work  started 
while  the  remaining  half  was  being  completed. 
K  rivalry  was  encouraged  between  two  gangs 
of  cribbers  on  the  cofferdam  to  hasten  the 
construction  and  a  bonus  of  an  increase  in 
wages  was  offered  to  the  men  as  .soon  as 
they  should  have  placed  an  avera.se  of  one 
crib   a   day   for   2.5   successive  working  days. 


Up  Timber  Cribs  in   Extending  Cofferdam  for 
Dam. 


m  plan  and  built  of  OxlO-in.  timbers  into 
three  compartments,  each  filled  with  stone. 
The  cribs  are  ordinarily  spaced  8  ft.  apart 
and  the  openings  closed  bv  8xl0-in.  stop  logs, 
set  even  with  the  crib  jHCes.  The  sheeting 
consists  of  3xl0-in.  plank  covering  the  entire 
face  of  the  coffer  which  is  then  sealed  by 
clay  filling  as  was  done  on  the  main  coffer- 
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(lam.  A  view  of  this  filling  is  shown  by  Fig. 
4.  On  the  lower  side  of  this  cofferdam'  there 
is  only  a  bank  of  earth  placed  from  a  trestle 


Fig.    3 — View    Showing    Working    Conditions 
in    Constructing    Crib. 

built  for  this  purpose.  This  was  found  possi- 
ble as  after  the  upper  cribs  had  been  placed 
and  filled,  the  lower  side  could  be  placed  in 
still  water.  This  construction  was  also  an 
advantage  in  the  removal  of  the  cofferdam 
as  the  earth  bank  was  easily  washed  away  by 
the  current  after  the  removal  of  the  cribs 
forming  the  upstream  side.  The  earth  for 
filling  this  lower  wall  of  the  cofferdam  was 
brought  out  from  the  quarry  stripping  opera- 
tions in  12  cu.  yd.  cars  on  top  of  the  dam  it- 
self and  dumped  from  these  cars  into  the 
cars  shown  in  Fig.  4  by  means  of  a  large 
chute. 

The  method  of  placing  the  cribs  on  the 
upper  side  of  the  cofferdam  for  the  dam  is 
of  special  interest  on  account  of  the  swift 
current.  This  is  shown  by  Fig.  2.  The  bot- 
tom part  of  each  crib  is  built  on  a  flat  car 
usually  during  the  afternoon  of  the  day  pre- 
vious to  its  launching.  This  section  consists 
of  the  bottom  frame  of  timbers  with  the  two 
vertical  limbers  at  the  forward  corners  which 
act  as  guides  for  the  stop-logs.  The  car  is 
brought  out  in  the  morning  when  this  frame 
is  ready  and  it  is  removed  from  the  car  by 
means  of  an  A-frame  derrick  mounted  on  a 
flat  car.  It  is  suspended  in  position  by  the 
derrick  and  as  it  is  lowered  into  the  water 
it  is  anchored  to  the  previous  work  and  to 
the  fender  barge  by  cables.  This  fender 
barge  is  an  ordinary  small  wooden  barge 
which  has  a  sloping  bottom.  The  barge  pro- 
jects for  about  half  its  length  beyond  the 
completed  work  and  the  rush  of  the  water 
under  the  sloping  bottom  helps  to  buoy  it  up. 
It  is  anchored  securely  to  the  completed  cof- 
ferdam and  projects  sufficiently  ahead  to  pro- 
tect the  crib  which  is  being  placed  from  the 
swift  current.  After  the  lower  frame  of 
the  crib  has  been  suspended  and  secured  by 
cables  it  is  gradually  built  up  with  timbers 
brought  out  on  a  push  car.  These  timbers 
have  previouslv  been  framed  to  fit  the  crib 
except  for  drilling  boles  to  take  the  drift 
liolts.  These  holes  are  drilled  as  soon  as  the 
timbers  are  placed,  by  means  of  a  pneumatic 
drill  and  %-in,  square  iron  drift  pins  arc 
driven  in.  Figure  3  shows  the  bottom  frame 
ji'st  being  placed  and  shows  the  pneumatic 
drill,  drilling  the  first  timber.  iMgure  2  shows 
this  crib  about  completed  and  about  half  full 
of  rock.  If  the  crib  is  placed  in  the  water 
at  the  start   of   the   day's  work,   it   is   usually 


completed  by  noon  so  that  the  cribbers  spend 
the  afternoon  in  preparing  the  timbers  for 
the  next  crib.  As  shown  by  Fig.  2  the  cribs 
have  approached  the  Iowa  cofferdam  suffi- 
ciently close  to  allow  a  foot  bridge  to  be 
placed  between  the  two  cofferdams.  The 
water  here  is  about  8  ft.  deep. 

ICE    AND    FLCOJ    DIFFICULTIES. 

From  the  beginning  of  the  work  it  was  rec- 
ognized that  the  severest  conditions  would 
have  to  be  met  by  the  Iowa  cofferdam  when 
the  ice  went  out  in  the  .spring  of  1912.  This 
was  kept  in  mind  in  designing  the  cofferdam 
for  a  stage  of  the  river  reached  only  once 
in   20  years. 

The  ice  in  the  Mississippi  River  breaks  up 
usually  in  March  or  .'Vpril,  sometimes  earlier, 
and  floats  down  the  river  in  large  cakes,  some- 
times 400  or  oOO  ft.  .square.  As  it  passes 
down  it  encounters  various  obstructions  and 
becomes  softened  by  continual  floating  in 
warmer  water  so  that  it  gradually  breaks  up 
into  smaller  masses  as  it  works  its  way  down 
stream.  The  Iowa  cofferdam  being  a  struc- 
ture jutting  out  into  the  Mississippi,  would 
of  course  be  exposed  to  the  ice  floes  if  other 
conditions  in  the  river  were  normal,  but  the 
Main  Dam  had  also  been  built  out  from  the 
Illinois  shore  for  about  three-fourths  of  the 
width  of  the  river  leaving  a  clear  space  be- 
tween the  end  of  the  dam  and  the  Iowa  cof- 
ferdam of  only  4oO  ft.  The  openings  between 
the  bridge  piers  of  the  dam  were  largely  free 
hut  the  ice  gorge  between  effectively  closed 
them  at  first,  against  any  passage  of  ice,  forc- 
ing it  all  to  pass  through  the  single  450-ft. 
opening.  At  the  northeast  corner  of  the 
Iowa  cofferdam,  which  was  most  exposed  to 
the  action  of  the  current  and  the  ice,  a  wing 
or  jetty  consisting  of  cribwork  was  extended 
out  about  40  ft.  beyond  the  corner  for  the 
purpose  of  throwing  the  current  away  from 
the  longitudinal  leg  of  the  cofferdam  which 
had  not  been  rip-rapped.  With  this  same 
idea  in  view,  two  other  jetties  were  built  out 
at  intervals  along  this  leg  of  the  cofferdam. 
In  preparation  for  resisting  ice  action  it  was 
expected  that  ice  floating  down  the  river 
would  strike  the  upstream  leg  of  the  coffer- 
dam and  would  he  forced  upon  the  rip-rapped 
slope  until  it  reached  such  a_  height  that  it 
would  form  itself  into  a  barrier  to  deflect 
the  following  ice  out  into  the  middle  of  the 
river.  The  upper  jetty  at  the  northeast  cor- 
ner of  the  cofferdam  was  expected  to  keep 
the  ice  from  floating  close  to  the  longitudinal 


32  ins.  The  warm  weather  was  late  in  ar- 
riving and  made  it  more  than  probable  that 
if  the  thaw  came  suddenly  a  great  deal  of 
ice  would  be  released  at  once  making  it  espe- 
cially difficult  for  it  to  pass  the  obstructions. 
The  defenses  against  the  ice  were  therefore 
strengthened.  The  first  thing  done  was  to 
increase  the  length  of  the  jetty  at  the  north- 
east corner  of  the  cofferdam  by  building  four 
more  cribs  out  into  the  river,  of  extra  height 
and  width,  which  made  the  jetty  100  ft. 
longer.  The  outermost  crib  was  armored 
with   boiler  plate. 

Some  warm  rains  in  the  last  week  in  March 
caused  the  ice  to  show  cracks  and  indicated 
that  the  ice  was  about  to  break.  .X  steam 
shovel  which  had  been  digging  rock  in  the 
Illinois  quarry  was  brought  across  the  river 
and  placed  in  a  nearby  borrow  pit  ready  for 
loading  cars  at  any  time  that  earth  was 
needed.  Within  the  cofferdam  itself  two 
steam-shovels  were  excavating  rock  for  con- 
crete work  and  these  were  counted  on  to 
furnish  rock  for  the  cofferdam  at  any  point 
which  might  be  attacked  by  the  ice.  On  ^Iarch 
23  a  large  body  of  ice  just  above  the  coffer- 
dam broke  away  and  moved  down  stream  just 
far  enough  to  lodge  in  the  opening  between 
the  Iowa  and  Illinois  cofferdams.  In  this 
space  the  water  was  quite  rapid  owing  to  the 
confined  area  and  the  water  had  already  cut 
away  its  covering  of  ice  so  that  there  was 
open  water  here  although  the  river  was  frozen 
both  above  and  below.  .-Ks  a  final  precaution 
the  cribs  on  the  jetty  were  built  4  ft.  higher 
on  this  day,  and  were  filled  with  rock  dur- 
ing the  afternoon  and  succeeding  night. 

On  March  24  the  weather  was  bright  and 
warm.  A  small  force  of  men  had  been  de- 
tailed to  patrol  the  cofferdam  and  watch  for 
developments.  At  2  o'clock  in  the  afternoon 
the  ice  above  the  cofferdam  broke  away  and 
began  slowly  to  move  down  stream.  In  a  few 
moments  the  advance  floes  reached  the  coffer- 
dam and,  as  had  been  anticipated,  moved  up 
onto  the  inclined  face  to  such  a  height  that 
the  floes  finally  toppled  back  cinto  the  on- 
coming ice  and  piled  up  an  immense  bank  ex- 
tending in  a  triangle  from  the  outside  end  of 
the  cofferdam  to  a  point  on  the  bank  about 
half  a  mile  up  stream.  This  condition  is 
shown  by  Fig.  ■).  The  ice  then  began  wedg- 
ing itself  between  the  narrow  4oO-ft.  opening 
between  the  Illinois  and  Iowa  cofferdams,  its 
passage  being  materially  aided  by  the  swift 
current  there.  The  jetty  withstoo<l  the  shock 
of  impact   effectively  and  apparently   waf  not 


Fig.  4 — view  Showing  the  Track  on  Top  of   the   Cribs  and   Train    Placing    the   Outer 


Fill. 


leg  when  it  might  cut  .iw.i}  llu-  e.n.h  and 
timber.  .About  the  middle  (>f  the  winter  it 
became  apparent  that  the  ice  conditions  were 
to  be  more  serious  and  the  effects  more  severe 
than  usual,  owing  to  the  long-continued  cold 
weather  which  caused  the  river  and  its  trib- 
utaries  to    freeze   up   the   depths    from   24   to 


in  danger  of  being  swept  .n\.i>  u,  n  was 
evident  that  all  the  precautions  as  to  reinforc- 
ing and  extra  loading  bail  been  justified.  The 
only  damage  done  by  the  ice  was  in  carrying 
away  the  outer  portion  of  the  last  jetty  upon 
which  a  small  powder  house  bad  been  placed. 
.'\bout    4   o'clock    in    the   afternoon    it    was 
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noticed  that  the  water  wa.s  rising  very  rap- 
idly In  an  hour's  time  it  had  reached  a 
stage  considerably  higher  than  the  cofferdam 
had    prcviouslv    been    called    upon    to    stand. 


impossible  to  repair  the  damage  as  fast  as  the 
bank  would  be  cut  away.  About  ftS.OOO  sand 
bags  were  used  in  stopping  slides  and  in  pro- 
tecting the  bank  against  wash. 


M 


Fig.  5 — View  Showing  the  Result  of  the  First   Movement  of  the   Ice   Against  the    Iowa  Cof- 
ferdam. 


The  result  was  that  some  leaks  developed 
making  it  necessary  for  a  force  to  remain  on 
the  work  at  night  and  endeavor  to  close  them. 
The  cause  of  the  rapid  rise  in  the  river  turned 
out  to  be  due  to  a  gorge  of  ice  which  had 
formed  about  five  miles  down  the  stream  at 
Gregory,  Missouri.  Here  all  of  the  floating 
ice  had  lodged  forming  a  dam  which  backed 
up  the  water  until  it  reached  a  stage  of  15 
ft.  The  ne.\t  day  this  gorge  broke  at  ■i 
o'clock  and  the  water  fell  rapidly  to  a  10-ft. 
stage.  The  ice  moved  on,  however,  only  a 
few  miles  when  it  again  jammed  and  was 
augmented  by  further  floes  coming  down  the 
river  forming  an  ice  dam  two  miles  in  length 
which  practically  closed  the  river  and  caused 
the  water  to  back  up  till  a  stage  of  17  ft. 
was  reached  before  relief  came. 

The  cofferdam  had  originally  been  designed 
for  a  12-ft.  stage  of  water  and  the  timber 
cribs  had  been  built  to  that  height  only.  The 
filling  outside,  however,  had  been  carried  up 
so  that  the  cofferdam  was  actually  good  for 
a  l(i-ft.  stage.  When  the  water  backed  up  to 
the  17-ft.  stage  and  a  fill  was  placed  all  along 
the  top  of  the  cofferdam  consisting  of  sand 
bags  and  loose  fill,  the  situation  was  ag- 
gravated, owing  to  the  fact  that  the  original 
fill  had  been  frozen  solidly  and  was  begin- 
ning to  thaw  below  the  water  level,  causing 
every  now  and  then  large  masses  of  earth 
to  break  off  from  the  main  fill  and  slide  down 
out  of  sight  into  the  water.  Figure  6  shows 
the  situation  at  this  time.  The  water  after 
reaching  the  17-ft.  stage  finally  found  an  out- 
let around  the  ice  gorge  and  this  relieved  the 
situation  somewhat,  until  on  March  26  the 
gorge  at  Gregory,  being  softened  by  the 
warm  weather,  broke  and  passed  down  the 
river.  From  this  time  no  further  danger  due 
to  ice  existed,  although  for  two  weeks  ice 
from  the  upper  levels  was  continually  passing 
the  work. 

The  relief  from  the  Gregory  gorge,  how- 
ever, was  only  temporary.  .\s  the  upper  river 
cic.-ired  and  its  tributaries  began  to  discharge 
their  contents  into  the  main  river  there  ensued 
a  real  flood  condition  with  the  water  rising 
day  by  day  until  finally  it  reached  a  stage  of 
17.8  It.  It  became  necessary  to  keep  on  hand 
an  enormous  number  of  sand  bags  which  were 
loaded  on  cars  and  kept  in  readiness  to  be 
sent  to  any  weakening  point.  .\  slide  would 
occur  without  warning  and  the  w.-.ter  would 
approach  w^fhin  a  few  inches  of  the  ;.-p.  Tl 
was  realized  i<y  jvcry  one  that  once  I'lic  water 
had  found  its  wu.y  over  the  top    it   .v  :\'ld  l)e 


The  climax  of  the  situation  came  at  2 
o'clock  Sunday  morning,  .April  7th,  when, 
with  the  water  approximately  at  an  18-ft. 
stage,  a  violent  storm  suddenly  came  up  and 
in  a  short  time  the  waves  became  so  high 
that  it  seemed  the  top  thin  wall  of  earth, 
which  was  perhaps  2  ft.  wide,  would  be 
washed  away.  There  were  only  50  men  on 
duty  at  this  time  to  cover  the  upstream  leg  of 
the  cofferdam.  It  was  necessary  to  arouse 
about  100  laborers  and  get  them  hastily  onto 
the  work.  The  storm  subsided  at  daylight, 
however,  after -a  mound  of  sand  bags  had 
been   placed   along  the  top  of  the  cofferdam. 


Electrolytic    Action    on    Unreinforced 
Concrete. 

Engineers  have  been  made  quite  familiar  by 
numerous  discussions  with  the  possibilities  of 
destruction  of  concrete  following  the  passage 
from  embedded  steel  into  concrete  of  electric 
currents.  In  a  brief  paper  before  the  Inter- 
national .Association  for  Testing  Materials, 
Mr.  Cyril  de  Wyrall,  Chief  Inspector,  Inter- 
borough  Rapid  Transit  Co..  Xew  York  City, 
cites  observations  indicating  the  destruction 
of  plain  concrete  by  electric  currents.  We 
abstract  a  portion  of  his  remarks  as  follows: 

Four  years  ago  an  inspection  was  rnade  of 
a  concrete  wall,  which  was  erected  in  1902. 
Tliis  wall,  which  carried  no  load,  is  below  tide 
level,  is  3  ft.  thick,  and  is  made  of  1  ;2  :4  mix- 
ture of  cement,  sand  and  trap  rock.  It  was 
placed  with  care  and  under  competent  super- 
intendence. The  examination  showed  a  dis- 
integration to  such  an  extent  that  the  surface 
was  practically  mush.  A  year  later  another 
examination  was  made,  and  large  sections, 
from  4  to  6  ins.  thick,  which  crumbled  in  the 
liands,  could  be  pulled  off  the  face.  Last  year 
still  further  deterioration  was  found  to  be  in 
progress,  and  a  chisel  could  be  driven  12  ins. 
into  the  wall  by  hand  alone.  A  voltmeter  test 
showed  that  current  under  11  volts  pressure 
was  passing  through  this  structure.  It  was 
believed  at  the  time  of  the  second  examina- 
tion that  the  "failure"  was  due  to  the  action 
of  salt  water  alone,  and  no  test  was  made  for 
stray  electrical  currents  until  lately. 

This  is  not  an  isolated  case.  There  is  an 
exact  duplicate  in  almost  every  particular,  ex- 
cept that  the  latter  structure  was  erected  a 
year  later  and  different  brands  of  cement  were 
used.  In  the  summer  of  1911  the  writer  made 
an  inspection  of  some  concrete  tunnels  and 
bridges  erected  by  three  different  railroads 
entering  New  York.  This  work  has  been  only 
recently  finished.  Each  of  the  railroads  had 
its  own  cement  laboratory,  and  the  different 
brands  of  cement  used  were  rigidly  tested. 
The  structures  are  all  above  tide  level,  and 
wet  only  in  spots.  Where  the  concrete  is  wet, 
from  one  to  five  volts  was  found,  and  the 
concrete  is  deteriorating,  though  not  as  much 
as  in  the  former  instances.    Where  the  concrete 


Fig.    6— View    Showing    the    Raising    of    the    Cofferdam   Against   the    Spring    Floods 


The  water  had  subsided  2  inches  during  the 
night  and  from  this  time  on  fell  an  inch  or 
two  each  day  until  at  the  e!jd  of  .\pril  all 
danger  from  the  water  was  concidcVed  to 
have  passed  and  the  patrol  of  r.-cn  was  re- 
lieved and  sent  to  other  work. 


is  dry  no  voltage  was  found  and  the  concrete 
is  in  excellent  shape;  this  occurs  in  the  same 
tunnel,  the  concrete  appareiilly  being  the  same 
mixture  and  placed  at  the  same  time.  It  seems 
to  make  no  difference  whether  the  concrete 
was  placed  in  cold  or  warm  weather,  deteriora- 
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tion  goes  on  just  the  same,  the  only  difference 
being  between  the  wet  and  dry  places. 

It  is  a  known  fact,  although  wet  concrete  is 
an  excellent  conductor,  dry  concrete  is  prac- 
tically a  non-conductor.  The  combination  of 
electric  current  and  water  seems  to  act  as  a 
disintegrating  agent  on  the  cement,  destroying 
its  cohesion  and  reducing  it  to  a  paste,  which 
when  dried  can  be  pulverized  with  the  fingers. 
This  condition  demands  immediate  remedial 
measures,  or  serious  trouble  will  undoubtedly 
ensue. 

It  is  only  the  effects,  which  careful  and  con- 
tinuous examination  have  shown,  which  are 
brought  to  your  attention.  One  efficient  means 
of  preventing  the  damage  may  be  mentioned, 
however:  waterproofing  thoroughly  all  parts 
of  a  concrete  structure  that  is  surrounded  by 
earth.  Such  protection  acts  in  two  ways:  it 
keeps  the  structure  dry  and  it  insulates  against 
electric  currents. 


Notes  on  Methods  of  Securing  Imper- 
meable Concrete  for  Marine  Works. 

The  decomposing  action  of  sea-water  upon 
concrete  is  due  to  the  sea  salts,  of  which  the 
sulphates  are  most  to  be  feared,  combining 
with  unstable  compounds  of  lime  in  the  cem- 
ent. In  general,  therefore,  the  less  possibility 
there  is  of  the  diffusion  of  water  through  the 
concrete  the  less  the  concrete  is  attacked,  also, 
the  less  the  amount  of  unstable  compounds  in 
the  concrete  the  less  the  concrete  is  attacked. 
Modern  practice  for  avoiding  damage  to  con- 
crete by  sea-water  consists,  therefore,  broadly 
speaking,  in  making  the  concrete  as  non- 
porous  or  impermeable  as  possible  and  also  in 
reducing  as  much  as  possible  the  volume  of 
unstable  lime  compounds  subject  to  attack. 
In  a  number  of  the  published  papers  of  the 
International  Association  for  Testing  Mate- 
rials various  methods  of  decreasing  porosity 
and  reducing  the  volume  of  unstable  lime  com- 
pounds are  discussed.  The  main  conclusions 
of  these  papers  are  deserving  of  attention,  and 
we  summarize  them  here : 

Reducing  Porosity  by  Admixture  of  Barium 
Alnniiitate. — Mr.  J.  Bied  of  Viviers.  France, 
notes  that  it  is  necessary  to  take  cognizance  of 
two  kinds  of  permeability  in  mortar,  one  which 
may  be  termed  normal  permeability  and  the 
other  which  may  be  called  permeability  to 
diffusion.  A  mortar  which,  placed  in  contact 
with  water  under  pressure,  does  not  allow  a 
single  drop  to  pass  through,  and  is,  therefore, 
normally  impermeable,  may  nevertheless  be- 
come moistened  by  capillarity,  and  a  diffusion 
of  the  salts  in  the  mortar  toward  the  outside 
and  of  the  salts  in  the  external  water  toward 
the  interior  of  the  mortar  will  readily  occur. 
It  is  important,  therefore,  to  discover  sub- 
stances which  will  render  mortars  impermea- 
ble to  diffusion.  Mr.  Bied  undertook  several 
experiments  to  this  end.  One  of  these  had 
for  its  purpose  the  precipitation  within  the 
mortar  of  barium  sulphate.  .A.n  amount  of 
10  per  cent  of  barium  aluminate  was  added 
to  cubical  test  pieces  of  neat  concrete  and  of 
1:3  cement  mortar  and  the  test  pieces  were 
immersed  in  a  "2  per  cent  solution  of  mag- 
nesium sulphate.  As  the  result  of  these  tests 
the  conclusion  was  reached  that: 

An  important  degree  of  impermeability  to 
diffusion  can  be  imparted  to  mortars  tliat  are 
exposed  to  tlie  action  of  sea-water  by  adding  to 
tliom  at  tile  time  of  mixing  barium  aluminate, 
whicli  is  transformed  into  barium  sulphate: 
and  this,  in  precipitating,  closes  the  capillary 
pores. 

Lessons  Drawn  From  Concrete  Marine 
Structures  in  Holland. — V.  J.  P.  de  Blocq 
van  Kuffeler,  referring  to  the  action  of  sea- 
water   on    reinforced    concrete,   concludes: 

That  the  iron  is  fully  protected  by  the  sur- 
rounding concrete,  provided  that  tlie  iron  is  not 
situated  too  near  the  surface  of  the  concrete. 
A  minimum  distance  of  2  era.  should  be  pre- 
scribed, especially  in  maritime  work.  Hitherto 
Portland  cement  concrete  with  the  addition  of 
trass  has  been  almost  exclusively  used.  Whilst 
it  is  as  yet  too  early  for  practical  experience  to 
have  been  gained  to  any  great  extent  as  regards 
the   protective   effect   of   cement-trass   concrete, 


it  has,  nevertheless,  been  asceriained  that  the 
iron  taken  from  such  cement-trass  concrete  Is 
in  the  same  state  of  preservation  as  iron  which 
has  been  embedded  in  pure  Portland  cement 
concrete,  no  trace  of  corrosion  being  visible. 
Since,  moreover,  there  are  no  good  theoretical 
reasons  which  would  explain  wliy  iron  should 
be  attacked  by  the  trass,  this  result  Is  suffi- 
ciently encouraging.  The  question  of  the  be- 
havior of  reinforced  concrete  in  maritime  works 
resolves  itself,  therefore  into  that  of  the  attack 
of  the  concrete  itself  by  the  sea-water. 

He  states  that  when  materials  containing 
SiO:,  such  as  trass  or  pozzolanas,  are  added 
to  cement,  a  part  of  the  lime  forms  compounds 
with  the  silicates  and  these  compounds  being 
more  stable  the  detrimental  eft'ect  of  the  sea- 
water  is  decreased.  By  the  use  of  fine  trass, 
the  mortar  is  also  increased  in  impermeability 
and  solidity.  From  statistics  compiled  of  ma- 
rine structures  in  Holland  it  is  found  that 
concrete,  the  composition  of  which  is  poorer 
than  1  cement,  V2  trass  and  3  sand,  does  not 
give  satisfactory  results  in  sea-water.  These 
proportions  may,  however,  give  rise  to  dis- 
appointment when  exposure  to  sea-water  im- 
mediately follows  manufacture.  When  no 
trass  is  used  a  richer  composition  should  be 
prescribed.  Another  point  brought  out  by 
the  paper  is  that: 

The  addition  of  trass  to  cement  not  only  in- 
creases the  resistance  to  attack  by  sea- water, 
but  also  decreases  the  cost  price.  In  comp.aring 
the  mortars  containing  1  cement,  1V4  sand:  and 
1  cement,  %  trass  and  3  sand  (both  of  which 
can  be  recommended  for  maritime  work),  the 
cost  price  in  Holland  works  out  at  fl.  17  and 
fl.  12  per  cubic  metre  (about  9  and  6  pence  per 
cubic  foot)  of  mortar,  respectively.  The  saving 
made  by  using  a  cement-trass  mortar  forms, 
therefore,  an  important  consideration. 

The  author  concludes  that  reinforced  con- 
crete has  a  sufficient  margin  of  safety  for 
marine  structures  providing  the  following  con- 
siderations are  strictly  kept  in  mind: 

(1)  Artificial  (slow-setting  Portland)  cement 
of  first  class  quality  and  hardening  \-ery  uni- 
formly should  be  used  to  the  exclusion  of  all 
other. 

(2)  The  mixing  of  the  materials  and  the 
ramming  of  the  concrete  in  strong  and  tight 
casings  must  be  performed  with  the  greatest 
possible  care. 

(3)  The  use  of  trass  (or  puzzolanas)  is  rec- 
ommended. 

(4)  The  concrete  must  be  compact  and  the 
composition  of  the  mortar  should  not  be  below 
1  cement,  ^/z  trass  and  3  sand:  or  1  cement,  1^ 
sand. 

(5)  Allowing  the  concrete  to  set  in  a  damj) 
atmospliere  before  placing  in  situ  greatly  in- 
creases its  resistance  to  attack  by  sea-water 
and  is  recommended  whereve^r  possible.  When 
the  concrete  is  exposed  to  the  infiltration  of 
sea-water  immediateb'  after  manuf.-u-ture  its 
composition    should   be   richer. 

Submerged  Block  Tests  in  France. — Since 
1852  observations  have  been  conducted  on  sub- 
merged test  blocks  by  the  directors  of  the 
La  Rochelle  Laboratory  in  France.  Messrs. 
Lombard  and  Deforge  of  the  Laboratory  re- 
view the  observations  made  and  present  the 
following  summary : 

We  have  this  year  presented  to  the  commit- 
tee on  lime  and  cement  a  report,  dateti  July  1, 
1*)11.  on  the  examination  of  the  blocks  sub- 
merged since  1880  in  the  experimental  basin  at 
the  Tour  St.  Nicolas.  In  this  report  we  have 
tabulated,  for  the  different  groups  of  hydraulic 
binding  media,  the  age  of  the  submerged  blocks 
at  the  time  the  first  signs  of  alteration  ap- 
peared and  at  the  time  of  final  disruption,  and 
we  have  also  been  able  to  draw  up  a  classifica- 
tion of  the  content  of  lime  and  of  quick  and 
.slow-setting  cements  In  sea-water,  which  we> 
think  it  Is  of  interest  to  reproduce.  In  respect 
of  the  durability  of  the  binding  media  tested  at 
La  Rochelle,  this  clussiflcallon  enables  us  to 
epitomize  the  conclusions  of  our  predecessors 
as   follows: 

(I)  The  light  hydraulic  limes  of  the  type 
manufactured  In  Charente  Infre.  (Maruns  lime) 
have.  In  general,  commenced  to  show  signs  of 
alteration  after  being  submerged  for  two  or 
three    years,    and     have    crumbled    down    int" 


sludge  at  the  end  of  a  period  averaging  not 
more  than  15  years. 

(2)  The  better  kinds  of  hydraulic  lime  (St. 
Astler,  Theil,  Touzague  and  heavy  lime  from 
Nieul-sur-mer)  do  not  commence  to  alter  until 
4,  6  or  7  years  after  being  submerged,  their  to- 
tal life  hardly  exceeding  20  or  22  years. 

(3)  The  concretes  have  stood  better  than 
masonry,  the  concretes  from  Thell  hydraulic 
lime  not  beginning  to  show  signs  of  alteration 
until  an  average  of  7  years,  their  total  life  be- 
ing 19  to  28  years.  One  block,  embedded  In  the 
sand,  is  still  in  existence  at  the  end  of  53  years. 

(4)  The  quick-setting  cements  have  com- 
menced to  exhibit  traces  of  alteration  after  be- 
ing submerged  for  11  years  in  the  case  of  the 
Grenoble    cements    (Porte   de    France    type)    and 

19  years  in  the  case  of  cement  of  the  Sauveterre 
type.  Test  blocks  29%  years  old  in  the  case 
of  Sauveterre  cement  and  24  years  in  the  case 
of  Grenoble  cement  are  still  in  existence,  though 
they  are  on  the  point  of  disappearing. 

(5)  In  the  case  of  the  slow-setting  cements 
tested,  the  first  traces  of  alteration  hardly  com- 
menced,  on   the  average,   until  after  10  years — 

20  years  in  the  case  of  the  Belgian  cement  of 
Josson  &  Cie.,  Antwerp — and  even  at  the  end 
of  29  years  the  three  blocks  are  still  in  good 
condition,  so  that  the  slight  alteration  noticed 
may  perhaps  be  set  down  to  the  mechanical  ac- 
tion of  the  ebb  and  flow.  Another  block,  of 
Porte  de  France  cement,  which  has  been  sub- 
merged 29  years,  shows  no  sign  of  alteration, 
and  the  same  may  be  said  of  the  three  blocks 
of  Hollick  &  Co.'s  Portland  cement.  Two  blocks 
of  "Sphinx"  cement  from  the  Boulonnais  have 
been  submerged  in  the  experimental  basin  for 
26  years  without  having  changed  in  the  least 
during  that  period.  Bearing  in  mind  that  the 
blocks  of  Vicat  cement  are  52  years  old  and 
those  of  the  English  Portland  cement  (White 
&  Bros.)  54  years,  it  is  possible  to  draw  con- 
clusions less  impressed  with  pessimism  than 
those  in  the  1901  report,  for,  if  the  blocks  ex- 
posed to  the  mechanical  forces  of  the  sea  are 
able  to  last  for  so  many  years,  there  is  no 
danger  in  the  case  of  less  exposed  maritime 
construction,  all  that  is  necessary  being  to 
make  a  selection  from  among  the  various  quali- 
ties of  the  different  binding  media,  and  adopt 
the  desired  precautions  in  respect  of  the  pro- 
l)ortions  and  preparation  of  the  mortars  and 
the  laying  of  the  materials. 

From  the  standpoint  of  tlie  practical  con- 
struction of  nuiritimo  works,  it  may  now  be 
regarded  as  established  that,  whilst  the  major- 
ity of  the  binding  media  in  actual  use  are  liable 
to  decomposition,  Portland  cement  is  the  one 
to  be  preferred  in  every  respect. 

For  maritime  works  it  is  advisable  to  prepare 
mortars  which  are  rich  in  cement  and  as  dense 
and  compact  as  possible,  so  as  to  Increase  their 
impermeability. 

It  is  advisable  not  in  any  case  to  take  less 
than  500  kilos,  of  cement  per  cubic  meter  of 
sand,  a  proportion  of  moie  than  600  kilos,  being, 
moreover,   the  best  from  all  points  of  view. 

In  the  experiments  performed  in  accordance 
with  the  1902  program,  and  carried  out  with 
312  blocks,  one  fact — already  noticed  in  the 
previous  tests — stands  out  prominently,  namely 
the  bad  condition  of  mortars  with  less  than  450 
kilos,  of  cement,  and  the  confirmation  of  the 
inferiority  of  mortars  made  with  line  sand  In 
comparison  with  those  made  of  coarse  sand. 
especially  where  the  proportions  of  cement  are 
small. 

These  observations  find  direct  application  In 
the  use  of  reinforced  concrete  tor  maritime 
works  (construction  of  piers  for  .lettles  or  re- 
vetments for  piers  or  quay  walls),  for  which  It 
Is  advisable  to  employ  larger  proportions  of 
cement  than  are  usual  for  similar  works  In 
fresh  water. 

Masonry  work  sho\ild  be  constructed  with 
blocks  of  the  largest  practicable  dimensions, 
and  the  mortar  should  be  mixed  to  a  soft  paste, 
without  excess  but  nevertheless  In  sufflcient 
quantity  to  fill  up  exactly  the  sj^aces  between 
the  materials,  which  latter  should  be  .is  little 
porous  as  possible.  Finally,  the  .iolnts  should 
be  made  of  good  mortar,  well  bonded  to  the 
Iron. 
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ommendatlons  were  made  to  use  facings  of 
cement  masonry,  with  backint:  of  masonry  set 
in  hydraulic  lime  mortar.  This  practice  has  led 
to  numerous  disappointments,  and  the  mortars 
of  many  quay  walls  built  on  this  plan  in  the 
department  of  Charente  Infre.  during  the  last 
20  years  are  now  In  a  state  of  decomposition. 
In  our  opinion  the  entire  mass  of  the  structure 
of  a  work  should  be  set  in  mortar  of  one  and 
the  same  kind  and  quantitative  composition. 

Diatom  Earth  as  Pticcolaiia  for  Cement. — 
The  superiority  of  diatom  earth  to  volcanic 
puzzolanas  as  an  admi.xturo  to  cement  to 
ncutrahze  the  free  lime  is  urged  hy  Mr.  A. 
Poul.'icn,  Chief  Engineer,  Danish  Government 
Maritime  Works,  Lemvig,  Denmark.  Mr. 
Poiilsen  says : 

Certain  kinds  of  diatom-earth,  owing  to  their 
organic  origin,  contain  considerable  organic 
matter  (up  to  30  per  cent),  which  must  be  re- 
moved by  heating  to  Incandescence  before  the 
diatom-earth  can  be  used  as  pozzolana.  As  a 
rule  the  diatoni-eaith  does  not  contain  any 
matter  which  is  injurious  to  the  mortar,  but  it 
must  be  dried  before  use,  since  it  is  very  porous. 
After  drying  it  Is  so  light  that  it  only  weighs 
500  kilo.,  or  less,  per  cubic  meter.     Thus  pieces 


of  it  will  float  on  water;  they  soon  sink  to  the 
bottom,  however.  Even  with  25  per  cent  of 
water  in  it  diatom-earth  gives  the  impression  of 
being  dry.  but  it  cannot  be  ground  fine  until 
it  is  dried  more  thoroughly.  The  lighter  kinds 
of  diatom-earth  may,  however,  be  cruslied  be- 
tween the  fingers  to  a  powder  as  fine  as  dust; 
but  there  are  deposits,  for  instance  in  Oregon, 
which  have  been  compressed  by  superincumbent 
strata  (basalt)  almost  to  the  compactness  of 
porcelain. 

My  experiments  in  the  use  of  diatom-eartli 
as  pozzolana  have  given  excellent  results,  and 
I  have  come  to  the  conclusion  that  diatom-earth 
should  be  dried  very  thoroughly  and  then  be 
mixed  (in  proportions  determined  by  chemical 
analysis)  with  the  cement  clinkers,  so  that  the 
two  substances  can  simultaneously  be  ground 
fine.  In  this  manner  we  obtain  a  perfectly 
homogeneous  product  whicli  will  harden  (set) 
under  water,  without  segregating  free  lime, 
with    tile   consequent  disadvantages. 

Vulcanic  pozzolana  has  hitherto  been  used  in 
order  to  overcome  these  difficulties.  But  since 
this  substance  contains,  in  addition  to  the  silicic 
acid,  with  its  beneficial  properties,  a  several 
times  greater  quantity  of  useless  sand  and  other 


superfluous  matter,  it  is  impossible,  with  most 
kinds  of  vulcanic  pozzolanas.  to  add  the  quan- 
tity of  silicic  acid  necessary  to  neutralize  the- 
superfluous  lime  in  Portland  cement  without 
overcharging  the  mortar  with  "dead,"  or  in- 
effective, matter  which  impairs  the  mechanical 
strength  of  the  mortar.  It  is  therefore  fairly 
customary  to  use  only  a  fraction  of  the  quan- 
tity of  pozzolana  which  would  be  chemically 
proper,  thus  retaining  a  part  of  the  free  lime- 
and  its  consequences,  or  not  to  use  any  pozzo- 
lana at  all. 

This  is  not  necessary  when  diatom-earth  is 
used  as  pozzolana.  Its  great  abundance  of  re- 
acting silicic  acid  makes  it  possible  to  apply  as 
much  as  is  chemically  desirable  without  there- 
by overciiarging  the  mortar  with  useless  mat- 
ter; and  since  the  silicic  acid  of  the  pozzolana, 
together  with  the  lime  of  the  Portland  cement, 
forms  a  good  binding  element  in  the  motai~ 
(SiOaCaO),  the  diatom-earth  cement  has  greater 
mechanical  strength  than  the  cement  proper, 
and  a  still  greater  strength  than  trass-cement 
mixture.  This  is  proved  by  the  experiments 
which  I  have  had  made  at  the  Danish  States 
Testing  L,aboratory  in  Copenhagen  in  191U  and 
1911. 
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The  Effects  of  Stemming  on  the  Effi- 
ciency of  Explosives. 

Experiments  made  by  the  Bureau  of  Mines 
to_ determine  the  eflfect  of  stemming  upon  the 
efficiency  of  explosives  prove  definitely  that 
such  confinenietit  greatly  increases  the' effect 
of  a  charge.  These  experiments,  as  described 
in  a  paper  by  Messrs.  Walter  O.  Snelling  and 
Clarence  Ilall,  show  also  that  the  increase  in 
efficiency  from  the  use  of  stemming  varies 
considerably  with  difTerent  explosives.  With 
slow  burning  explosives,  such  as  black  blast- 
ing powder,  a  large  quantity  of  stemming  is 
required  for  effective  results,  and  the  greater 
the  quantity  of  stemming  used  and  the  more 
firmly  this  stemming  is  tamped  into  the  hore- 
"o'«-  the  greater  is  the  useful  work  done  by 
the  shot.  Since  the  stemming  in  a  drill  hole 
IS  seldom  as  firm  or  unyielding  as  the  sur- 
rounding rock,  as  much  stemming  should   be 


Fig.  1— Section  of  Trauzl  Lead  Block  Before 

and  After  the  Firing  of  a  Charge 

of  an  Explosive. 

Fig.  2— Section  of  Trauzl   Lead  Block,  Spln- 

ple  and  Holder. 

y^i?''  "i"u  ^  P'='5^''  '"  I'l-^  <•""  hole.  Only 
when  he  hole  ,s  filled  completely  with  well- 
tamped  stemming  are  conditions  most  falor- 

of  the'charge:"™""'  "'""^''^•"  °^  ''^^  -'"Sy 
With  40  per  cent,  "straight"  nitro-glyccrin 
dynamite,  which  is  very  quick  acting,  aid  wi  h 
40  per  cent  strength  ammonia  dynamite,  which 
s  .n  ermcd:a-c  bet  wen,  the  slow-burning  a 'd 
the    very    qu.ck-acfng    or    "high"    explosive^ 


such  as  "straiglit"  dynamite,  stemming  in- 
creases the  efficiency  of  a  shot.  Small  quan- 
tities of  stemming  greatly  increase  the  effi- 
ciency of  very  quick-acting  explosives,  and 
further  additions  of  stemming  increase  the 
efficiency,  but  at  a  diminishing  rate. 

The  experiments  covered  only  the  essen- 
tial factors  affecting  the  efficiency  of  a  shot, 
other  factors,  such  as  safety  from  blown- 
out  masses  of  stemming,  and,  in  coal  mines, 
safety  from  ignition  of  gas  or  dust,  have  t(5 
be  considered  also,  and  these  factors  all  lead 
to  conclusions  justifying  the  use  of  large 
quantities  of  stemming.  To  obtain  the  great- 
est efficiency  and  safety,  every  charge  of  ex- 
plosive should  be  carefully  confined  by  well- 
tamped  stemming. 

Although  the  tests  were  made  with  drill 
holes  of  the  same  size,  and  tests  with  dif- 
ferent sized  holes  may  show  different  rela- 
tions, It  IS  the  belief  that  when  efficiency  alone 
IS  to  be  considered,  the  length  of  the  space 
occupied  by  stemming  in  a  drill  hole  should 
be  at  least  three  times  the  length  of  the  space 
filled  with  explosive.  When  explosives  are 
iisetl  in  gaseous  or  dusty  coal  mines,  safety 
is  the  prinie  factor,  and  the  best  practice  is 
to  fill  the  drill  holes  to  the  mouth  with  well- 
tamped  stemming.  The  results  of  the  tests 
indicate  that  with  high  explosives  less  stem- 
ming need  be  used,  but  it  should  be  remem- 
bered that  each  small  charge  of  the  explo- 
sives used  in  the  tests  received  the  full  effect 
of  a  powerful  detonator  'and  its  rate  of 
detonation  was  the  maximum.  The  exolosives 
used  were  freshly  made  and  in  the  "best  of 
condition.  If  explosives  are  old,  or  if  thev 
are  frozen  vvhen  used,  a  greater  amount  of 
lesulS'"^  required  to  insure  effective 

In  certain  metal  mines  in  which  the  cost  of 
drilling  holes  is  of  great  importance,  the  ten- 
dency has  been  to  use  little  stemming,  and  in 
scmie  cases  the  holes  have  been  completely 
filled  vvith  explosive  and  no  stemming  used 
In  such  cases  the  detonators  are  usually 
placed  m  the  last  cartridge,  near  tL  mouth 
of  the  drill  hole.  Obviously  the  detonat  on  o 
the  charge  near  the  mouth  of  the  drill  hole 
IS  weak,  but  the  detonation  of  this  portioi  of 
he  charge  acts  as  an  effective  stemming  ?o 
the  balance  of  the  charge.  As  regards  e?on 
oniy,  the  question  is  whether  thfi  creased 
energy  developed  by  the  main  portion  of  he 
charge  through  the  use  of  explosives  in  place 
of  stemming  balances  the  extra  cost  of  ?he 
explosive.  It  IS  certain  that  old  exn losiv-es 
produce  more  poisonous  gases  wlien  ^rlTlitt 
out  stemming,  and  the  writers  believe  tha- 
equally  effective  results  can  be  ohta'-  cd  byre 


placing  a  part  of  the  explosive  with  moist 
clay  stemming. 

The  results  of  tests  made  at  the  Pittsburgh 
testing  station  with  explosives  similar  to  those 
used  in  metal  mines  show  that  when  a  column 
of  explosives  is  detonated  there  is  a  decrease 
in  the  rate  of  detonation  at  the  end  farthest 
from  the  firing  point.  For  this  reason,  if  a 
weak  detonation  should  occur  in  the  front 
part  of  the  charge  in  a  drill  hole  without 
stemming,  the  decrease  in  the  rate  of 
detonation  of  the  main  charge  might  be  fur- 
ther emphasized. 

When  conditions  in  metal  mines  are  such 
that  the  cost  of  drilling  holes  deep  enough 
to  accommodate  sufficient  stemming  is  pro- 
hibitive, a  primer  consisting  of  one  cartridge 
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Fig.  3— Curves  Showing  Effect  of  Different 
Materials  as  Stemming  for  20  Gram  Charges 
of  Ammonia  Dynamite. 

of  a  ".straight"  nitro-glycerin  dvnamite.  which 

be  ^rsed'to^^'H'^'"'.""''  ^^  '^'°-  «"^'etonator  may 
be   used   to  advantage  on  top  of   the  charge 
Less    stemniing    can    then    be    used    and    the 
maximum  efficiency  m„rc  nearly  approached 
In  estimating  the  amoimt  of  stemming    the 

Urger  the  diameter  ot  the  hole  the  greater 
the  length  of  stemming  that  should  bf  used 
Another  factor  to  be  c.,rsidere'°  "stbe  work 
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to  be  done  by  the  blast.  A  shot  that  is  not 
well  balanced,  in  respect  to  the  quantity  of 
explosive  used  and  the  position  of  the  hole 
with  reference  to  the  work  laid  out,  will  re- 
quire a  greater  length  of  stemming  than  a 
Well-balanced    shot. 

Commercial  explosives  are  detonated  to  best 
effect  and  wnth  the  evolution  of  the  least  pro- 
portion of  poisonous  gases  when  thev  are  well 
confined.  Hence  it  is  a  safe  practice  to  al- 
W-ays  tamp  a  drill  hole  to  the  mouth. 

Different  stemming  materials  vary  in  the 
effect  they  have  on  the  efficiency  of  different 
explosives.  Under  actual  mining  conditions, 
black  blasting  powder  has  been  found  to  give 
the  most  effective  results  with  moist  fire  clay 
as  stemming,  but  the  results  of  tests  with  the 
Trauzl  lead  blocks  seem  to  indicate  that  moist 
sand  or  dry  fire  clay  is  a  better  stemming 
material.  This  discrepancy  probably  results 
from  the  fact  that  Trauzl  blocks,  even  when 
fitted  with  an  iron  spindle,  are  not  well  adapt- 
ed for  testing  the  efficiency  of  black  powder 
and  other  slow-burning  explosives.  In  the 
tests  described  in  this  paper  the  space  occu- 
pied by  2ti  grams  of  powder  was  approxi- 
iTiately  1  in.  in  diameter  and  IVi  ins.  long. 
In  a  column  of  these  dimensions  black  blast- 
ing powder  does  not  reach  its  maximum  rate 
of  burning.  The  flame  slowly  spreads  from 
the  powder  grains  adjacent  to  the  igniter, 
and  accordingly  there  is  a  slow-  increase  in 
pressure,  which  tends  tn  force  the  plastic 
clay  in  a  mass  from  the  drill  hole.  Under 
pctual  mining  conditions,  moist  fire  clay  is 
a  more  effecti\e  stemming  material  than  is 
indicated  by  the  results  of  the  tests  with  a 
very  small  bore  hole,  because  when  large  quan- 
tities of  black  powder  are  used  the  maximum 
rate  of  burning  is  more  quickly  approached, 
and  accordingly  there  is  a  more  rapid  in- 
crease of  pressure  upon  the  stemming  ma- 
terial. The  moist  clay,  owing  to  inertia,  tends 
to  require  some  time  to  be  movd  by  the  gases 
pressing  upon  it,  and  as  a  result  of  the  in- 
ertia and  the  plasticity  of  the  clay,  the  stem- 
ming is  forced  into  every  inequality  or  rough 
place  in  the  sides  of  the  bore  hole,  this  action 
being  analogous  to  the  dis'ribution  of  pres- 
sure in  liquids.  In  consequence  the  plastic 
mass  of  sfemming  tends  to  hold  its  position  in 
the  bore  hole   still  more  solidly. 

In  tests  made  with  40  per  cent,  strength 
ammonia  dynamite,  and  40  per  cent,  "straight" 
dynamite,  tamped  moist  fire  clay  proved  the 
most  efficient  stemming,  and  tamped  moist 
sand  ranked  second,  while  untamped  dry  fire 
clay  was  least  efficient. 

From  these  results  the  general  conclusion 
may  be  drawn  that  tamped  moist  fire  clay, 
or  some  similar  plastic  material,  is  the  best 
stemming  for  all  explosives,  and  dry  pul- 
verulent material,  such  as  dry  fire  clay,  is 
least  efficient.  This  conclusion  is  further 
strengthed  by  the  results  of  tests  with  the  bal- 
listic pendulum,  in  which  large  quantities  of 
black  blasting  powder  were  used  with  dry 
fire  clay  and  moist  fire  clay  stemming.  The 
greatest  swing  of  the  pendulum  resulted  from 


mum  useful   effect    from   an    explosive   is   de- 
sired. 

Descriplwns  of  the  Tcst.'!.—'Vhc  Trauzl  lead 
block  furnishes  one  of  the  simplest  means 
for  measuring  the  relative  strength  of  "high" 
explosives.  A  cylinder  of  lead.  ''/»  ins.  in 
diameter   and   7%   ins.   high,  contains  a   bore 
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Fig.  4 — Curves  Showing   Effect  of  Different 

Materials  as  Stemming  for  20  Gram  Charges 

of   Black    Blasting    Powder. 


hole  I  in.  in  diameter  and  •")  ins.  in  length. 
Figure  1  shows  a  section  through  such  a  lead 
block. 

A  know-n  amount  of  the  explosive  under 
test  is  placed  in  the  bore  hole  and  then  fired. 
The  pressure  of  the  gases  evolved  by  the  ex- 
plosive expands  the  hole  into  the  pear-shaped 
cavity  shown  in  Fig.  1.  The  original  volume 
of  the  bore  hole  is  determined  by  measuring 
the  amount  of  water  required  to  fill  it  exactly ; 
the  volume,  after  a  test,  is  determined  in  the 
same  way.  The  difference  between  the  vol- 
ume of  the  hole  after  the  firing  of  the  charge 
and  the  volume  before  is  taken  as  a  measure 
of  the  force  exerted  by  the  explosive. 

The  authors  believed  that  this  test  could  be 
modified  so  as  to  indicate  accurately  the  ex- 
act increase  of  efficiency,  if  any.  that  is  effect- 
ed by  the  use  of  stemming.  If  two  tests  of 
equal  charges  of  the  same  explosive  be  made 
and  similar  blocks  be  taken,  the  charge  in 
one  test  bein.g  unconfined  and  in  the  other 
test  confined  by  a  definite  quantity  of  stem- 
ming, then  evidently  any  difference  in  effi- 
ciency due  to  the  use  of  stemming  will  be 
shown  by  the  difference  in  the  expansion  of 
the  bore  hole  in  the  two  tests. 

The  apparatus  used  in  the  experimental 
study  described  in  this  paper  is  shown  in 
Fig.  2.  The  lead  block  is  cast  from  new  lead 
of  known  purity.  The  steel  spindle  is  15% 
ins.  in  length  and  contains  a  bore  hole  hav- 
ing the  exact  diameter  of  that  in  the  lead 
block;  two  steel  plates  and  four  steel  rods 
hold  the  apparatus  together. 


burning  or  non-detonating  explosive,  and 
therefore  charges  of  this  powder  must  be 
confined  by  stemming  to  give  useful  effects. 
jForty  per  cent,  strength  ammonia  dynamite 
is  a  quick-acting  or  detonating  explosive. 
Forty  per  cent,  "straight"  dynamite  detonates 
very  quickly.  It  is  an  explosive  of  the  type 
often  used  for  "adobe"  or  mud-capping  shots, 
and  is  frequently  assumed  to  give  equally 
effective  results  with  or  without  stemming. 

Several  different  stemming  materials  were 
selected  for  the  tests,  since  it  seemed  that 
an  investigation  of  the  relative  efficiency  of 
different  kinds  of  stemming  might  be  made  a 
part  of  the  study.  Dry  sand,  both  tamped  and 
untamped ;  dry  fire  clay,  tamped  and  un- 
tamped;  and  moist  sand,  tamped  and  moist 
fire  clay,  tamped,  were  used. 

The  first  tests  were  made  to  determine 
whether  40  per  cent,  strength  ammonia  dyna- 
mite, the  intermediate  explosive  selected  for 
test,  would  give  more  powerful  effects  with 
stemming  than  without. 

Twenty  grams  of  this  dynamite  was  placed 
w'ithin  the  bore  hole  of  a  Trauzl  lead  block. 
A  No.  Ij  double-strength  electric  detonator 
was  placed  within  the  charge,  and  the  ap- 
paratus was  then  assembled  as  shown  in  Fig. 
2.  No  stemming  was  used.  The  original 
volume  of  the  bore  hole  in  the  lead  block  was 
03  c.  c,  and  the  volume  after  the  explosive 
293  c.  c.,  hence  the  enlargement  or  expansion 
of  the  hole  from  the  shot  was  230  c.  c. 

In  the  second  test  the  same  weight,  20 
grams  of  40  per  cent,  strength  ammonia  dyna- 
mite, was  used  in  a  new  lead  block  exactly 
similar  to  the  one  used  in  the  first  experi- 
ment. The  charge  was  placed  in  the  bottom 
of  the  bore  hole  and  a  Xo.  0  detonator  was 
placed  in  contact  with  it.  One  hundred  grams 
of  dry  sand,  so  sized  that  it  passed  through 
a  40-mesh  but  was  caught  on  an  80-mesh 
sieve,  was  poured  into  the  bore  hole,  and  then 
the  shot  was  fired.  The  expansion  of  the 
bore  hole  was  434  c.  c.  In  the  previous  ex- 
periment, without  stemming,  the  expansion 
was  only  230  c.  c,  or  88  per  cent. 

The  preliminary  experiments  having  shown 
a  remarkable  gain  in  effect  by  the  use  of 
stemmin,g.  several  similar  experiments  were 
performed  to  make  sure  that  the  gain  was 
not  the  outcome  of  chance  or  accident,  but 
was  really  due  to  the  use  of  stemming.  In 
all  these  experiments,  however,  it  was  found 
that  when  stemming  was  used  the  enlargement 
of  the  bore  hole  was  increased  about  88  per 
cent.  Thus  the  experiments  showed  con- 
clusively that  a  given  quantity  of  40  per  cent. 
strength  ammonia  dynamite,  with  stemming, 
will  do  the  same  amount  of  work  as  a  much 
larger  quantity  of  the  same  explosive  with- 
out stemming. 

Accordingly,  tests  were  made  with  each  of 
the  three  selected  explosives,  black  blasting 
powder,  10  per  cent,  strength  ammonia  dyna- 
mite and  4t)  per  cent,  "straight"  dynamite, 
and  with  six  different  stemming  materials, 
tamped  dry  fire  clay,  untamped  dry  fire  clay, 
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Fig.  £ Curves  Showing   Effect  of  Different    Materials  as  Stemming  for  20  Gram  Charges  of  40  Per  Cent  Dynamite. 


the  use  of  fire  clay  stemming  containing  about 
11  per  cent,  of  moisture. 

The  use  of  the  most  efficient  siemming  ma- 
terials may  increase  the  useful  energy  of  a 
shot  93  per  cent. ;  the  use  of  tiic  least  efficient 
stemming  material^  may  increase  that  energy 
60  per  cent.  Accordingly,  it  is  clear  that  the 
use  of  stemming  is  necessarv  v.";  mi  the  maxi- 


Several  scries  of  tests  were  made  with  black 
blasting  powder.  40  per  cent,  strength  am- 
monia dynamite,  and  40  per  cent,  "straight" 
dynamite,  because  it  was  recognized  that  the 
effect  of  different  weights  and  kinds  of  stem- 
ming might  vary  greatly  with  the  manner 
in  which  the  energy  of  the  explosive  was 
developed.     Black  blasting  powder  is  a  slow- 


tamped  dry  sand,  untamped  dry  sand,  tnnipcd 
moist  fire  clay  and  tamped  moist  sand.  Tests 
were  made  with  each  of  these  materials,  us- 
ing ti,2.)  grams  of  stenuning,  followed  by  12.0 
grams.  2.5  grams.  50  grams,  100  grams  and 
200  grams.  In  a  few  tests  .3<^0  and  400  grains 
of  stemming  were  used.  The  results  of  these 
tests  arc  shown  by  Figs.  3,  4  and  5. 
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Method  of  Hydraulic  Dredging  a  Pit  to 
71  Feet  Below  Sea  Level  at  Panama. 

The  dipncr  and  pipeline  suction  dredges, 
which  have  been  engaged  in  excavating  at  the 
lower  end  of  Gatun  Locks  for  the  guide  and 
Hare  walls,  have  carried  the  excavation  to  41 
ft  below  sea  level.  In  order  that  they  may 
uncover  the  solid  rock  for  the  wmg  wall 
foundations,  which  drilling  has  indicated  to 
lie  about  70  ft.  below  sea  level,  the  channel 
through  which  the  site  was  flooded  has  been 
dammed,  and.  as  the  suction  dredge  continues 
pumping  out  the  silt-laden  water  in  which  the 
spoil  is  carried  away,  it  will  lower  the  surface 
of  the  water  in  the  lagoon.  By  such  means 
the  dredges  will  be  lowered  as  far  as  neces- 
sary, probably  about  30  ft.  below  the  level  of 
the  sea. 

Inasmuch  as  the  pipeline  suction  dredge  car- 
ries away  about  four  times  as  much  water  as 
earth  in  its  discharge,  it  is  necessary  to  supply 
the  lagoon  with  additional  water.  By  this 
means  the  level  of  the  water  may  be  regulated 
so  that  the  dredges  may  work  to  best  advan- 
tage. A  special  outfit  for  pumping  the  re- 
quired water  consists  of  a  Itj-in.  centrifugal 
pump,  with  direct  connected  engine,  supplied 
with  steam  from  an  old  boiler  taken  out  of 
the  tug  "Bohio,"  all  mounted  on  a  small,  flush- 
deck  steel  barge.  The  pump  and  engine  are 
part  of  the  equipment  of  a  suction  dredge 
originally  used  in  sand  excavation  at  Nombre 
de  Dios  and  wrecked  at  that  place  during  a 
storm.  This  dredge  was  made  up  with  equip- 
ment from  various  sources,  installed  in  an  old 
French  hull.  The  outfit  in  which  the  pump 
is  now  installed  is  stationed  in  the  East  Diver- 
sion and  pumps  about  7,000  gals,  of  water  a 
minute,  through  an  18-in.  pipeline,  maintain- 
ing the  water  in  the  lagoon  at  the  desired 
level. 


TAI.LE  I-PEFORMANCE  OF  DREDGE  CO- 
LUMBIA" FOR  THREE  MONTHS-APRIL, 
MAY  AND  JUNE,   1911.  .p^^^, 

,1perating^  time,    hrs ,. •  •  •       •  ^q^q^ 


1,012.00 


Days   worked 

Time    digging,    hrs ^'.^ ' '  UV-iA^^ 

Total  delays,  including  washing  boilers 

and  moving  anchors,  hrs *'-■"" 

Delays   for  repairs,   hrs...... ■.••■•        i=»->" 

Allowable    delays    for    repairs,    not    to 

exceed  4  hrs.  per  day  for  any  month.        ^^^^^ 

Amount'  paid  'tor'dredge $20,984.20 

Cost  of  inspection  and  shore  work,  as 

per    pay   rolls •■ .sHnn 

Cu.    yds.    excavated    (estimated) "J^'^nn 

Cu.   yds.  placed  on  shore '^.^c 

Cu    yds.  per  hr.  of  operating  time 4,ib 


Some  Data  on  the  Dredging  of  Bars  in 
the  Columbia  River. 

(staff   article.) 

The  maintenance  and  improvements  of  the 
Columbia  River  channel  from  the  city  of 
Portland,  Ore.,  to  the  ocean  requires  the  use 
of  several  dredges  capable  of  excavating  to  a 
depth  of  .30  ft.  The  following  data  of  the 
operations  of  these  dredges  for  the  year  end- 
ing June  .30,  1911,  are  compiled  from  the  re- 
port of  the  Chief  of  Engineers  U.  S.  A.  for 
the  year  named : 

The  dredges  employed  were  the  Government 
dredges  "Chinook"  and  "Clatsop"  and  the 
leased  dredge  "Columbia."  This  "Columbia" 
operated  in  the  Willamette  River  at  the  city 
of  Portland  dredging  the  West  Channel  dur- 
ing .April,  May,  and  June.  Table  I  gives  the 
data  for  its  operation  : 

The  dredge  "Clatsop,"  a  seagoing  hopper 
dredge  with  two  18-in.  centrifugal  pumps,  op- 
erated in  the  Columbia  River  on  a  number  of 
sand  bars,  clearing  the  channel  to  a  depth  of 
"26  ft.  in  places  where  the  depth  had  been 
from  20  to  22  ft.  This  dredge  was  built  at 
Newport  News.  Va.,  in  1908  at  a  cost  of 
$2.3-J,.i00.  Her  hull  is  steel  with  a  length  of 
180  ft.  and  a  beam  of  38  ft.  Her  draft, 
loaded,  is  21  ft.  C  ins.     Table  II  gives  a  com- 


plete description  of  the  dredge,  her  perform- 
ance for  the  year,  and  the  cost  of  the  work 
done. 

The  dredge  "Chinook"  operated  on  the  Co- 
lumbia River  bar,  beginning  Sept.  20.  1910, 
and  continuing  throughout  the  fiscal  year  end- 
ing June  30,  1911.    This  dredge  is  a  large  sea- 

The  data  referring  to  her  operation  and 
cost  for  the  nine  months  of  her  operation  are 
as  follows : 

Operation: 
Av.   depth  before  dredging..  .il  to  ^i'A 

Av.  depth  after  dredging....  2o  to  ib% 

Material    Fine  gray  sand 

Dist.  from  work  to  clump. .  .3  miles  and  I'j  miles 
Total  yardage  during  year..  ^"^'111 

Total   number  of  loads s69 

Average     number     of     loads 

per  day • 2.3 

Total  yards  per  load i.n»o 

Av.  amount  dredged  per  day  4.509 

\y.  amount  dredged  per  hr.  426 

Distribution   of   Time  and   Value   of   Time   Lost. 

Time  at  Work:  Hrs.      Mins. 

Pumping ^'^^5  - 

To  and  from  dump 147  o 

Dumping    86         23 

Taking  fuel  and  supplies 100  5 

To  and  from  wharf  or  anchorage...    19"         IS 

Total  time  at  work 1.697  26 

Total  working  time  in  year 2.587  16 

Time  Uost  from  Work: 

Bad    weather ,. 82 

Drdinary    repairs '. .  ■ 39S  45 

Kxtrnordinary    repairs 3S9  45 

Miscellaneous     19  20 


Total  lost  time : 8S9 

Operating  cost  for  year $61. 

No.   days  on  which  dredging  was 

done    

Average  time  to  dredge  1  load. ...  3  hrs.  10 
Average  time  to  dump  1  load...  15 

Average  time  to  and  from  dump.  24 

Distribution    of    Cost    and    Percentage    of 
Cost 

Amount. 

Payroll    ...;..■ •.$27,346.15 

Fuel    23,079.55 

Water     45.00 

Supplies: 

Subsistence    5.306.24 

Engine  room 1,337.55 

Miscellaneous     1,121.06 

Renewals  &  additions  to  outfit    3.326.09 

Ordinary    repairs 2,656.94 

Extraordinary     repairs 3.332.89 

Misc.,  laundry,  wharfage,  etc.        158.03 
Office    expense 2.604.22 


50 
719.67 

160 
mins. 
mins. 
mins. 
Total 

Pet. 
38.90 
32.80 
0.06 

7.50 
1.90 
1.60 
4.72 
3.90 
4.72 
0.20 
3.70 


Total   cost $70,313.72  100.00 

Cost  per  cu.  yd.  (no  repairs) ,  $0.0845 

Cost  per  cu.  yd.  with  ordinary  repairs.  $0.0882 

Total  cost  per  cu.  yd $0.0974 

Miscellaneous: 

Fuel  consumed    (bbls.) 27,96514 

Average  cost  of  fuel  (per  bbl.) $0.75 

Fuel    consumed    per    yd.     of    dredged 

materi.al     (bbls.l 0.039 

Cost  of  water  at  $1  per  1.000  sals $45,00 


TABLE      II.-PERFORMANCE     OF     DREDGE 
CLATSOP. 
Operations:  ,    .         .»  oiti. 

Average  depth  before  dredging,  ft -iJJ 

Average  depth  after  dredging,  ft „„nrt 

Character   of  material ;  ■  • '  •  j  '  i; "    o  „Ti '  = 

Average  distance  from   work  to  dump   2  miles 
Material  dredged  during  year,  cu.  yds.,!,3»-,^^( 

Number   of   loads ■ j'^/'JiA  •■" 

Average    loads    dredged    per    day    (20 

hrs.)  y';^^ 

Average   amount  dredged  per  day    (^0      ^^  ^^^ 

Averageamo'unt'dredged  per  day,  hrs.  542 

Distribution   of    Time   and   Value  of  Time  Lost. 

Time  at  work:                                        Hrs  Mins. 

Pumping    -""  -,% 

Travel  to  and  from  dump o»i  '"> 

Dumping    ■  ■. l°°  ,;; 

Taking   fuel   and    supplies on  -" 

Travel   to   and    from   wharf  or   an- 

chorage     , .1°°  ^' 

Total  time  at   work 4.^"  '» 

Total  working  time  in  year oin  'i 

Time  lost  from  work -ij^  * 

Bad  weather  J-  .^if 

Ordinary   repairs    *°:  -* 

Extraordinary    repairs    "^ 

Alterations  and  additions ••■  ■- 

Miscellaneous   ^^i  iw 

Total   lost   time ^' *""*,, -o^<f.;» 

Operating  cost  per  year 'iiiji 

Average  cost  per  working  hour 1\IkI 

Value  of  time  lost $34,238.55 

Number  of  days  on  which  dredging  was 

^ojie        ^"1 

Average  time  to  dredge  one  lo.id 68  minutes 

Average  time  to  dump  one  load 5  minutes 

Average  time  going  to  dump 24  minutes 

Distribution    of    Cost    and    Percentage    r,f    Total 
Cost. 

Amount.        Pet. 

Pavroll      $29,010.91       32.10 

fZI\  43,226.21       48.00 

Water". 120.00         0.13 

Subsistance    ''•^^l.Ol  6.45 

Engine  room    '•°°lfS  iVi 

Miscellaneous    1,350.59  1.41 

Renewals  of  or  additions  to  out- 

fit    1,064.59  1.17 

Ordinary  repairs   1,309.18  1.4& 

Extraordinary    repairs    3,399.39  3.76 

Towing     fuel    and    supplies    to 

dredge     ••• 

Laundry,  wharfage,  misc.  exp..  1.228.56  1.36 

OfBce     1,800.00  1.9S 

Surveys    

Total     cost $90,305.10     100. 

Cost    per    cu.    vd.    with    no    repairs 

additions    $0,036 

Cost  per  cu.    yd.    with   ordinary  re- 
pairs      $0.036t> 

Cost  per  cu.  yd. .  total .' $0.0384 

Miscellaneous: 
Fuel  consumed  during  year.  tons...        6,478.7 

Average  cost  of  fuel  per  ton $6.67 

Fuel   consumed  per  cu.  yd.  dredged 

material,     lbs 6.168 

Cost  of  water  per  1.000  gals $0.08^4 

Water  purchased,   gals 1,440,000 

Note — Operating  costs  are  exclusive  of  or- 
dinary and  extraordinary  repairs,  additions  and 
alterations,  office  expenses  and  surveys. 

going  hopper  dredge  operated  by  fuel-oil. 
Her  displacement  is  7,000  tons.  She  was  built 
in  Belfast,  Ireland,  in  1892,  and  was  formerly 
the  transport  "Grant."  She  was  remodeled  at 
San  Francisco  in  1903  to  a  20-in.  dredge  at 
a  cost  of  $217,724.47  and  was  changed  to  a 
fuel  burner  in  1911  at  a  cost  of  $1.37.(»7.").  She 
is  equipped  with  two  20-in.  centrifugal  pumps 
operated  by  two  13,  20  and  31%x20-in. triple 
expansion  engines.  The  propelling  engines 
consist  of  two  22%,  .30^'  and  e0x24-in.  triple 
expansion  engines,  of  3,800  total  horsepower. 
Her  crew  consists  of  4-i  men.  Her  presest  es- 
timated value  is  $4.50,000. 


ROADS     AND      STREETS      SECTION 


New  Appliances  of  the  Municipal  Lab- 
oratory of  Paris  for  Testing 
Stone  Paving  Blocks. 

Tests  of  paving  materials  as  regards  crush- 
ing strength  and  resistance  to  frictional  wear 
have  been  conducted  for  the  city  of  Paris, 
France,  by  its  municipal  laboratory  for  about 
4iJ  years.  The  equiiimcnt  of  this  laboratory 
has  been  supplemented  recently  by  the  recon- 
struction and  improvement  of  old  appliances 
and  the  installation  of  new  ones.  T'lis  new 
equipment  is  described  by  Mr.  Pierre  Labor- 
dere.  Engineer  of  the  Roads  and  Bridges  De- 


partment and  Mr.  Frederick  .\ustett.  Chief  of 
the  Paris  Municipal  Laboratory  for  Testing 
Materials,  in  a  paper  prepared  for  presenta- 
tion at  the  6th  Congress  of  the  International 
-Association  for  Testing  Materials  at  New 
York  City,  Sept.  3-7.  An  abstract  of  this 
paper  follows : 

Preparation  of  Test  Pieces.— 'Vhe  prepara- 
tion of  the  test  pieces  comprises  two  opera- 
tions: Cutting  to  shape  and  finishing.  The 
first  operation  is  accomplished  liy  means  of  a 
helicoidal  wire,  coinposed  of  thiee  tteel  wires 
2  mm.  in  diameter,  each  forming  a!i  endless 
band  30  metres  long,  running  in  vertical  plane 


with  a  velocity  of  7  metres  per  second.  It  is 
maintained  in  uniform  tension  by  a  counter- 
weight and  rests  on  the  specimen  to  be  cut. 
This  latter  is  firmly  secured  on  a  plate,  sit- 
uated in  the  center  of  a  frame  carrying  the 
pulleys  which  serve  to  guide  the  wire.  The 
wire  carries  with  it  an  abrasive  material  con- 
sisting of  powdered  sand-none  and  granulated 
steel,  continuously  moistened  by  a  jet  of  water. 
The  rate  of  cutting  is  .">  centimetres  per  hour 
in  granite  of  medium  hardness. 

The  operation  of  sawing  with  wire  leaves 
irregularities  on  the  surface  of  the  speciinens, 
which  irregularities  must  be  eliminated;  and. 
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moreover,  the  specimens  to  he  tested  must  ' 
have  pertectly  flat  and  strictly  parallel  faces' 
In  order  to  bnng  about' this  result  a  polish- 
ing machme  consisting  of  a  crown  of  carbor- 
undum composition,  running  at  a  speed  of 
1,400  revolutions,  is  used.  A  front  plate  serv- 
ing as  a  guide,  is  mounted  on  the  frame  fac- 
in.g  the  crown.  ' 

Testing  the  Speeimens—The  test  comprises 
the  following  determinations:  Resistance  to 
•crushing;  resistance  to  impact:  resistance  to 
attrition. 

The  crushing  strength  is  determined  bv 
-means  of  a  •2oO-ton  hydraulic  press,  on  cubes 
of  0  mm.  side.  This  test  does  not  present 
any  special  features. 

For  impact  tests,  the  laboratory  possesses  a 
tup.  arranged  to  drop  varticallv  "and  enabling 
tests  to  be  performed  with  any  height  of  fall 
between  .5  cm.  and  3  metres. "  Several  intcr- 
■changeable  tups  are  available,  so  that,  if  nec- 
essary, tests  can  be  repeated  under  different 
loads.  For  testing  paving  setts,  a  tup  weigh- 
ing 6  kilos  and  falling  1  metre  is  employed. 
The  head  of  the  tup  is  provided  with  a 
trake,  which  is  set  in  operation  by  the  effect 
of  the  impact  and  stops  the  mass  instantly 
after  the  rebound,  thus  preventing  the  sec- 
ondary- impact  due  to  successive  rebounds. 

The  test  specimen  (  a  cube  of  5  mm.  side) 
is  fixed  in  a  bo.x  which,  in  turn,  is  bolted  to 
the  anvil  base.  This  box  is  provided  on  all 
four  sides  with  spring  pushes  exerting  a  uni- 
form pressure  of  6  kilos  on  the  specimen  it 
contains,  through  interposed  steel  plates.  The 
cube  projects  from  the  box  for  a  distance  of 
1  centimetre. 

To  prevent  the  tup  from  striking  the  cube 
slantwise  in  the  event  of  the  contact  surfaces 
•of  the  two  being  not  exactly  parallel,  or  of 
the  upper  face  of  the  cube  not  being  perfectly 
true,  the  cube  is  covered  with  a  kind  of  cap 
•of  tempered  steel,  the  perfectly  fiat  inner  face 
of  which  is  applied  to  the  upper  face  of  the 
cube  by  means  of  lateral  springs,  so  as  to 
insure  complete  contact.  The  upper  portion 
of  the  cap  is  spherical:  and  by  this  means 
each  blow  of  the  tup  is  transmitted  integrallv 
to  the  entire  surface  of  the  test  cube.  .\ 
note  is  taken  of  the  number  of  blows  required 
to  produce  the  first  crack;  and  then  of  the  to- 
tal  disintegration. 

The  authors  have  been  impressed  by  the 
imperfections  of  the  machines  for  the  test 
for  resistance  to  attrition  (wear  under  fric- 
tion). t\-pified  by  the  Dorry  machine  used  in 
France  and  consisting  of  a  cast  iron  disc 
mounted  horizontally  and  rotating  in  its  own 
plane,  the  specimens  of  stone  to  be  tested  be- 
ing placed  in  contact  with  the  disc. 

The  test  pieces  being  of  rectangular  section, 
whereas  the  different  points  of  the  disc  in 
contact  with  same  have  a  trajectory  of  con- 
cenf-ric  circumferences,  the  wear  set  up  by  is 
irregular,  both  as  regards  the  disc  itself  and 
the  test  pieces.  It  is  therefore  somewhat  diffi- 
cult to  measure  the  attrition  produced ;  and 
the  tests  made  with  discs  that  exhibit  irregu- 
lar wear  are  difficult  of  comparison  with  one 
another. 

A  new  machine  which  has  proved  thoroughly 
satisfactory  has  been  designed  and  constructed 
for  the  resistance  to  attrition  test. 

It  consists  of  a  cast  irnn  drum  rotating 
about  a  horizontal  axis.  The  blocks  to  be 
tested  are  placed  in  pivoted  boxes  sliding  ver- 
tically in  recesses,  and  are  brought  into  con- 
tact with  a  generating  line  at  the  top  of  the 
drum.  Pow-dered  sandstone  and  a  jet  of  water 
are  delivered  from  a  couple  of  calibra'cd  fun- 
nels onto  a  point  a  little  in  front  of  the  plane 
of  contact  with  each  test  piece. 

The  drum  has  a  diameter  of  llO  cm,,  in  or- 
der that  the  arc  on  which  the  specimens  rest 
may  have  a  very  slight  curvature.  A  few 
turns  of  the  apparatus  arc  then  suflficient  to 
impart  to  the  lower  face  of  the  specimens  a 
curvature  corresponding  exactly  to  that  of  the 
drum  surface.  When  this  is  achieved,  the 
height  of  the  test  piece  is  measured,  the 
measurement  being  repeated  at  the  conclusion 
of  the  test. 

To  prevent  the  formation  of  grooves  on 
the  .'urface  of  the  drum  the  following  plan 
has    been    adopted :    Each    test    piece,   (3.5   cm. 


wide,  is  separated  from  the  adjacent  test  piece 
by  a  distance  of  exactly  the  same  width  as 
the  pieces   themselves,   namely  6.5  cm. 

After  every  1,000  revolutions,  the  cylinder 
IS  displaced  on  its  shaft  by  a  distance  of  G.") 
cm.,  the  sliaft  being  provided,  for  this  pur- 
pose, with  two  stops  situated  at  each  end  and 
limiting  the  displacement  of  the  drum  in  either 
direction. 

In  this  way  a  very  considerable  number  of 
tests  can  be  performed  with  the  apparatus 
without  any  sensible  abrasion  of  the  drums, 
and  above  all  without  the  formation  of 
grooves  thereon.  The  apparatus  is  construct- 
ed to  take  6  test  pieces  at  once,  the  drum  be- 
ing 80  cm.  long. 


lABLE    I.— STREET   ROADWAY    ORDINATES 
FOR    SHEET    ASPHALT    PAVEMENT 
36  Ft.  Roadway, 
liorizontul 
distance  from  curb.  Ordinates. 


Some  Standards  of  the  Department  of 
Public  Works  of  the  City  of  Pitts- 
burgh, Pa.,  for  Street  Con- 
struction. 

The  Bureau  of  Construction  of  the  Depart- 
ment of  Public  Works  of  Pittsburgh,  Pa.,  has 
prepared  new  standards  for  street  and  sewer 
works  in  that  city.  The  new  standards  con- 
tain a  number  of  important  changes  from  the 
old  standards;  in  addition  several  new  types 
of  pavement  construction  have  been  added. 
The  standard  plans  and  specifications  for  the 
construction  of  sewer  catchbasins  and  the 
specifications  for  concrete  and  brick  masonr>- 
required  in  street  and  sewer  work  were  given 
m  our  July  17  issue.  The  present  article  re- 
lates to  the  standards   in   street   construction. 

Tables  I  to  V,  inclusive,  show  the  street 
roadway  ordinates  for  different  classes  of 
pavements.  These  ordinates  are  the  distances 
measured  from  the  surfaces  of  the  completed 
pavement  to  a  line  level  with  top  of  curb. 

The  standard  construction  in  Pittsburgh  for 
various  types  of  pavement  is  as  follows : 
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^^^W.rr,  . I.— STREET       ROADWAY       ORDI- 
NATES     FOR      40-FT.      ROADWAY 
TELFORD-MACADAM    PAVE-      ' 
MENTS. 
Horizontal 
distance  from  curb.  Ordinates 

Ft.  Ins. 

0  6 


10 

% 

Center 

2^4 
3* 

•Above  top   of  curb  level. 

'^'i?.^?-^"-     —     STREET     ROADWAY    ORDI- 
NATES FOR  STONE  BLOCK  PAVE.MENT. 
36-Ft.   Roadway. 
Horizontal 
distance  from  curb.  Ordinates 

Ft.  Ins. 

0  6 

4%  3 

9  SI 

Center.  i« 


Sheet    asphalt 

BIocI\stone.  classes  .\  &  B 
Blockstone,  classes  C  &  D 
Creosoted  wood  block.... 
Vitrifled    brick 


Base. 
6-in.    concrete. 
6-in.    concrete. 
S  to  9-in.   river  gravel. 
6-in.    concrete. 
6-in.    concrete. 


Cushion  or 

binder. 

l-in.    binder. 

1%  to  2^4  in.  sand  cushion. 

l-in.  dry  cement  mortar, 
l-in.  sand  cushion. 


Wearing 

surface. 

2    in. 

6    to    7    in. 

6    to    7    in. 

3H  in. 

4  in. 


For  telford  macadam  the  standard  construc- 
tion requires  an  8-in.  telford  base,  a  3-in. 
second  course  of  2%  ins.  broken  stone  and  a 
3-in.  top  course  of  2  ihs.  broken  stone.  The 
gutter  consists  of  a  bottom  course  of  6  ins 
telford,  a  l-in.  to  2-in.  cushirn  of  sand  or 
gravel,  and  a  top  course  of  0  ins.  to  7  ins. 
stone  block. 

Block  Stone  Pavement. — The  present  prac- 
tice as  represented  by  the  specifications  for 
the  improvements  of  streets  in  the  Hump  Dis- 
trict for  which  bids  were  opened  last  March, 
calls  for  a  paving  block  of  Ligonier  stone, 
or  other  stone  of  equal  quality,  of  the  follow- 
ing  dimensions:      SVj    irs.    to   4%    ins.    wide, 
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TABLE  IV.-STREET  ROADWAY  ORDINATES   FOR  CREOSOTED  WOOD  BLOCK   PAVEMENT. 
Width  of 

lOJdway  ,— -Horizontal     distance     from     curb. . 

cu.btoc^rb.  0              3^             6'              9;                jo-           i.v     ^7^^ 

36    ft (>             4^"          3^,"          3"               2  7   16"     2U"           •'" 

.30    « 6"          4»4"          3^"          3  1/16"     2V          i^"          '"A" 

22   ft 6"          49/16"    3%"          3%"          .^.            T^            3^ 

TABLE   v.— STREET    ROADWAY    ORDINATES   FOR  VITRIFIED  BRICK  PAVEMENT 
Width  of 

loadway  ^— Horizontal    distance     from    curb . 

curb  to  curb.  0'                3'              6'            9'                  12'          15'  Center 

36    ft • «:          4  3/16-;     2  1116"  IH"             11   16"      3/lt"-    0 

30" 6            4  3/16"     2  13/l<r  1  13/16"  1  3  16"      1"            1" 

22   ft 6"          4<i"          2  13/16"  2H"           ...              ...             2" 

TABLE  VI.— STREET   ROADWAY  ORDINATES  FOR   WOOD   BLOCK    PWFMFNT 

ON   STREETS  WITH    R.VILWAY   TRACKS.  *-a\l.ml.m. 

>;  »  ■£  i  j: 

fe  u  o  3  "=   .         u 

d         2  £  .  M  .  «-=       S 

o          •Cs           o  t-   ■        T)    «-  Ordinates. 

•bj  i.       ■  ^  O  V.1 

tS         A  Ow  0_  >«-S        O  , Horizontal  distance  from  curb. ^ 

30-        1        12' 4%"        3"            2"            5"  4H"          S%"          :!  13/16"  2%"          2^'•                 "*'),-'• 

:'6'        2        10' 7%"        2%"        2%"        5>4"  4n/16"    3  ?/l«"     3"              2  11/16""^                         'i*- 

22'        1          8'4%"        2%"        2H"        ^  o  IB '16"  3  3/16"     2  11/16"...                                          ■"■w- 

30'         2           T  7W        i'As"        2^1"        a'A"  4'i,"           3.".   Ill"      'T^"                                                            ,-,^. 
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t;  ins,  to  7  ins.  deep  and  P  ins.  to  li  ins.  long. 
-All  blocks  arc  required  to  be  split  and  dressed 
with  straight  edges  on  top,  bottom  and  sides, 
and    the    projection   of    rock   in    the   wearing 


as   needed    for   immediate   use,   unless   other- 
wise directed. 

Creosoted    Wood    Block    Pavements  — iht 
following  extracts  from  the  standard  specifica- 


from  all  adulterations  and  contain  no  raw  tar. 
filtered  or  unfiltered  tars  or  pitches,  petroleum 
compounds  or  other  tar  products,  and  shall 
comply  witli   the  following  reauirenients: 


Se/  f/usf>  fM  fop  of/fo/\ 
Ory  Cem^nfnrtorfoK.       Woocf  I 


•GOU^G  //>7tf 


S-2i 


-Z-2 


■Sef  f/ush^'f/i  fop  offfot/ 
•i' 


ConCrffs 


,     8  Broker,  Sfone'j,%^%c.^^^^o^ 


Typical  Cross  Section  for  Creosoted  Wood  Block  on  Street  With  Railway  Tracks. 


surface  beyond  the  plane  of  its  edges  must  not 
exceed  '-i  in.  Hollow-faced  blocks  cannot 
be  used  and  no  blocks  are  to  be  used  on 
which  any  side  has  a  total  variation  of  more 
than   Vi   in.   from  a  rectangle. 

In  laying  the  blocks  it  is  required  that  the 
width  of  joints  between  blocks  either  in  the 
same  course  or  in  adjoining  courses 
shall  not  be  more  than  M>  in.,  measured 
between  the  edges  of  the  blocks.  The 
blocks  of  any  one  course  must  break 
joints  with  the  blocks  of  adjoining  courses 
not  less  than  3  ins.  .\fter  the  blocks  have 
been  placed  the  joints  are  filled  with  dry 
screened    gravel    not    more    than    %    in.    nor 


tions  adopted  June  1,  1912,  will  give  an   idea 
of  the  practice  for  this  type  of  pavement : 
BLOCKS  AND  PREP.\RATION. 

The  wood  to  be  treated  shall  be  southern 
yellow  pine,  Norway  pine,  black  gum  or  tam- 
arack; but  only  one  kind  of  wood  shall  be  used 
in  any  one  contract. 

Yellow  pine  blocks  shall  be  made  from  what 
is  known  as  soutliern  yellow  pine,  and  shall  be 
well  manufactured,  full  size,  saw-butted,  all 
square  edges  and  free  from  all  defects,  such  as 
checks,  unsound,  loose  or  hollow  knots,  knot 
holes,  worm  holes,  through  shakes  and  round 
shakes    that    show    on    the    surface.      In    j'ellow 


fa)  The  preservative  shall  be  completely 
liquid  at  38°  C.  and  shall  have  a  specific  grav- 
ity at  that  temperature  of  not  less  than  l.O.T 
nor  more  than   1.08. 

(b)  It  shall  contain  not  more  than  1  per  cent 
of  matter  insoluble  by  hot  extraction  with  ben- 
zol  and   chloroform. 

(c)  On  distillation,  which  shall  be  made  ex- 
actly as  described  in  Bulletin  Xo.  65  of  the 
.American  Railway  ETngiiieering  and  Mainte- 
nance of  Way  Association,  tlie  distillate,  based 
on  water  free  oil,  shall  be  within  the  following 
limits: 

At  210°   C,  not  more  than  '\  per  cent. 
At  235°  C,  not  more  than  3.^  per  cent. 


:>°o^Z^  $  ''.  to   Conor eifs^o^.c. a-t>  <>  ,, 
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Fig,   2— Typical    Cross   Section   for   Asphalt    Paving  on  Streets  With   Railway  Tracks, 


less  than  V4  in.  in  size,  and  the  whole  pave- 
ment thoroughly  rammed,  .^fter  the  ramming 
has  been  completed  the  joints  are  cleaned 
of  all  gravel  to  a  depth  of  1%  in.  from  the 
top,  and  hot  paving  cement  poured  into  them 
until  the  gravel  in  the  joints  will  absorb  no 
more,  and  the  joints  are  filled  with  cement  to 
within  1  in.  of  the  top.  The  joints  are  then 
tilled  to  the  top  with  hot  screened  gravel  and 
hot  paving  cement  poured  into  them  until  thev 
are  filled  and  will  not  absorb  any  more.  The 
paving  cement  used  in  filling  the  joints  be- 
tween and  around  the  paving  blocks  in  cross- 
ings  on    block   stone   pavements   is   composed 


pine  timber,  the  annular  rings  shall  average  not 
less  than  eight  to  the  inch,  and  shall  in  no 
case  be  less  than  six  to  the  incii,  measured 
radially. 

Norway  pine,  gum  and  tamarack  blocks  shall 
be  cut  fiom  timber  that  is  first-class  in  every 
respect,  and  shall  be  of  the  same  grade  as  that 
defined  for  southern  yellow  pine. 

The  blocks  shall  be  from  5  ins.  to  10  ins. 
long,  but  shall  average  8  ins.;  they  shall  be  3% 
ins.  in  depth,  and  shall  not  be  less  than  3  ins. 
nor  more  than  4  ins.  in  width;  but  all  blocks 
used  in  this  contract  shall  be  of  uniform  width 
and   there  shall  be  always  a  difference  between 


z^- 


3et  f/ush  mfh  fop  ofRoi/^  /s  '-^    i-t- 
B/ocfr  Sfone^  Soad cusfjion. 

'syoj: 


At  S15°  C,  not  more  than  85  per  cent. 
The  oil   should    yield    a   coke    residue    not    ex- 
ceeding 3  per  cent. 

(d)  The  distillate,  between  210°  C.  and  235" 
C,  shall  yield  solids  on  cooling  to  15°  C. 

The  preservative  shall  contain  not  more  than 
2  per  cent  of  water. 

The  blocks  shall  be  treated  witli  the  preserva- 
tive oil  hereinbefore  specified,  under  pressure, 
and  shall,  at  no  time,  be  subjected  to  a  tem- 
perature of  over  240°  F.  The  blocks  shall,  after 
treatment,  show  satisfactory  penetration  of  the 
preservative,    and    all    blocks    that     liave    been 
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Fig.  3— Typical  Cross  Section  for  Stone   Blocks  on  Street-  With  Rail 


of  2<l  parts  of  rdined  asphalt  and  three  parts 
of  residuum  oil,  mixed  with  10{)  parts  of  coal 
tar  pitch,  commercially  known  as  Xo.  4,  the 
proportions  to  be  determined  hv  weight.  The 
pitch,  oil  and  a^phalt  mnst  be  heated  and 
mixed  on  the  w-  rk,  in  the  proportions  named 


tin-  width  and  depth  of  the  l.lotks  of  not  less 
than  V4  in.  A  variation  of  1/1  ij  in.  shall  be  al- 
lowed in  the  depth  ana  H  in.  in  the  width  of  the 
blocks. 

The  preservative  used  shaM  he  p,  .list 
coal    gas   or    coke    oven    tar,    and    sh.<iU 


the 


llate  of 
1)0   free 


way  Tracks, 


warped,    c-hecked    or    otlierwl.se    injured 
process  of  treatment  shall  be  rejected 

The  blocks  shall  be  treated  with  the  preserva- 
tive so  that  the  pine  and  tuniarack  blocks  shall 
contain  not  less  than  :r  u,.s-.  and  the  gum  blocks 
not  less  than  22  lbs.  per  cvbic  foot. 


Aupust  21,  1912. 


ENGINEERING     &     CONTRACTING 


207 


TABLE     VII.— DIMENSIONS' 


AND     ORDINATE  S    FOR    ASPHALT 
AVITH    RAILWAY    TRACKS. 


P.VN'ICMKNT    ON    STREETS 


Ordinates. 
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CONSTRUCTION  OF  PAVEIIENT. 
The  foundation  shall  be  composed  of  Portland 
rement  concrete  6  ins.  in  thickness,  mixed  in 
the  proportions  of  one  part  Purtland  cement, 
three  parts  sand  and  si.x  parts  of  broken  stone 
or  gravel.  The  upper  surface  of  the  concrete 
foundation  shall  be  finished  parallel  to  the  pro- 


Itosed    surface 
the   street. 

Before    placin. 


of    the    finished    cross   section    of 


tlie    cement    mortar    bed.    the 


Fig. 


\ flO- -^ 

€hg  &.  Cont'g 

4 — Standard    Combined    Concrete    Curb 
and    Gutter. 


surface  of  the  concrete  shall  be  cleaned  and 
thoroughly  dampened.  Upon  the  surface  of  the 
concrete  foundation  sliall  tlien  be  spread  a  layer 
of  sand  and  cement  not  to  exceed  1  in.  in 
thickness.  This  mortar  bed  shall  be  composed 
of  one  part  Portland  cement  and  four  parts  of 
clean  sand,  free  from  pebbles.  The  mortar  bed 
shall  be  mixed  dry  and  then  spread  over  the 
concrete  foundation  and  struck  to  a  true  sur- 
face exactly  parallel  to  the  top  of  the  finished 
pavement. 

After  the  mortar  bed  has  been  spread  and 
struck,  it  shall  be  thoroughly  wet  by  use  of  a 
sprinkling  can  just  in  advance  of  the  blocks 
already  laid  and  the  blocks  shall  be  imme- 
diately laid  with  the  grain  vertical  and  at  right 
angles  to  the  curb,  or  as  the  director  may  order. 
The  blocks  shall  be  laid  in  parallel  courses  with 


Fig.    5— Standard    Concrete    Curb. 

as  tight  joItMs  as  possible,  eacl-.  block  being 
solidly  bedded  'n  the  cement  mcrtav  bed  so 
that  the  completed  surface  shall  be  finished 
true   to   the  required   lines   and   grades. 

Longitudinal    expansion    joints^    AnM    he    con- 
structed   between    the    ciul.s  tl-,c    paving 


blocks.  These  expansion  joints  sliali  be  from 
?4  in.  to  1  in.  in  width,  according  to  the  width 
of  the  street  and  as  ordered  by  the  director, 
shall  extend  the  wliole  deptli  of  the  bloclt  and 
shall  be  filled  with  a  suitable  bituminous  paving 
joint  cement  acceptable  to  the  director. 

Nothing  but  whole  blocks  shall  be  used  except 
in  starting  a  course  or  in  such  other  cases  as 
shall  be  specially  permitted  by  the  director,  and 
in  no  case  shall  less  than  one-third  of  a  block 
be    used    in    breaking   joints.      Closures    shall    be 
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Fig.    6 — Standard    Protected 


for  cr««»sotcd  wood  block  pavement  on  streets 
with  railway  tracks  and  Table  VI  gives  the 
dimensions  and  ordinates  for  this  type  of 
pavement.  The  special  construction  shown  in 
the  cut.  consisting  of  V-bar  and  bolts,  is  used 
only  where  the  tracks  are  laid  on  broken 
stone  foundation.  Fig.  2  .shows  a  typical  cross- 
section  for  asphalt  pavement  and  Fig.  3  a  typ- 
ical cross-section  for  stone  block  pavement. 
The  dimensions  and  ordinates  for  these  are 
given  in  Tables  VII  and  VlII,  respectively. 

Concrete  Curb. — New  standards  for  concrete 
curb  were  adopted  on  June  \>',  1912.  Fig.  4 
shows  the  standard  combined  concrete  curb 
and  gutter.  In  this  construction  the  dimen- 
sion "A"  is  9%  and  "B"  is  15  ins.  for  asphalt 
pavements;  for  brick  pavements  "A"  is  11% 
ins.,  and  "B"  17  ins.  Fig.  5  is  a  cross-section 
of  the  standard  concrete  curb.  Fig.  G  shows 
the  standard  protected  concrete  curb  and  some 
of  its  details.  In  this  construction  the  1-in.x 
%-in.  liars  are  spaced  (i  ins.  C.  to  C,  and  all 
rocks  %  in.  are  countersunk.  A  3%-in.x2-in..x 
%-in.  angle  may  be  substituted  for  the  one 
shown  in  the  cut.  The  value  of  "C"  is  24 
ins.  for  block  stone  pavements,  and  21  ins.  for 
all  other  pavements;  the  value  of  "D"  is  17 
ins.  for  block  stone  pavements  and  14  ins. 
for  all  others. 
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carefully  cut  and  trimmed  by  experienced  men, 
the  portion  of  the  block  to  be  used  to  be  free 
from  check  or  fracture  and  the  cut  end  to  have 
a  surface  normal  to  the  top  of  the  block  and 
cut  at  the  proper  angle  to  give  a  close,  tight 
joint. 

When  laid  the  blocks  shall  be  rolled  with  a 
small  steam  roller  until  the  surface  becomes 
smooth.  All  blocks  not  conforming  to  the  re- 
quired surface  shall  be  taken  out  and  replaced 
with  other  blocks. 

After  the  blocks  have  been  properly  rolled, 
the  joints  shall  be  flushed  with  a  cement  grout 
filler  composed  of  one  part  Portland  cement  and 
three  parts  fine,  sharp  sand  until  the  joints 
are  entirely  filled.  When  the  filling  of  the  joints 
is  completed,  the  contractor  shall  cover  the 
surface  of  the  wood  block  paving  with  clean, 
fine  sand,  entirely  free  from  loam  or  earthy 
matter,  perfectly  dry  and  screened  through  a 
sieve  having  not  less  than  20  meshes  per  lineal 
inch;  the  sand  to  be  left  on  the  surface  until 
such  time  when  required  by  tlie  director;  the 
pavement  shall  be  swept  clean  for  final  inspec- 
tion and  any  defects  than  noted  shall  be 
remedied. 

Construction  on  Street  Raihcay  Trach 
Streets.— Fig.   1   shows  a  typical  cross-section 


.Sawn  ties  in  Canada  cost  on  the  average 
36  cts.  per  tic.  Hewn  ties  cost  3  cts.  more, 
or  39  cents  per  tie.  Oak  was  the  most  ex- 
pensive of  sawn  ties,  costing  74  cts.  per 
tie.  White  pine  was  the  cheapest  of  the 
sawn  ties,  costing  only  23  cts.  per  tie.  In 
hewn  ties,  oak  was  also  the  most  expen- 
sive, costing  68  cts.,  and  spruce  ties  were 
the  cheape.st,  costing  25  cts.  per  tie. 


.Approximately  70  per  cent  of  ties  pur- 
chased in  Canada  in  1910  were  hewn.  It 
is  apparent  that  methods  of  manufacture  of 
ties  are  not  undergoing  any  great  general 
and  permanent  changes.  Sawn  tics  were 
30  per  cent  of  the  total,  which  is  the  same 
proportion  as  in  1909.  The  only  important 
species  which  has  a  majority  of  sawn  ties  ' 
is  oak.  95  per  cent  of  which  were  sawn 
ties.  Cedar  ties  were  81  per  cent  hewn, 
and  61  per  cent  of  the  jack  pine  ties  were 
hewn.  Hemlock  and  Douglas  tir  were 
about  evenly  divided  in  the  method  of  man- 
ufacture In  the  case  of  tamarack,  98  per 
cent  were  hewn  tics,  while  the  minor  va- 
rieties were  principally  sawn  ties.  The 
hewn  ties  are  nearly  all  pole  ties,  the  sawn 
ties   are   made    chietly    from    larger    timber. 
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-dimensions    and    ordinates   for   stone   block   pavement   on 
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Practice  of  the   Massachusetts   High- 
way Commission  in  the  Construc- 
tion and  Maintenance  of  State 
Highways. 

The  Massachiisetls  Highway  Commission 
was  established  in  I8tt:i,  but  it  was  not  until 
1894  that  funds  were  provided  for  actual  con- 
struction work.  In  that  year  an  appropria- 
tion of  $3U0,000  was  made  and  about  40  miles 
of  road  were  laid  out  as  state  highways  and 
constructed  or  contracted  for.  At  the  end  of 
the  fiscal  year  UHl,  879.0  miles  of  state  high- 
ways had  been  constructed.  In  addition,  about 
•Jt;.5  miles  of  road  had  been  built  under  the 
"Small  Town  .\cts."  A  description  of  the 
earlier  work  of  the  Massachusetts  Highway 
Commission  and  an  account  of  its  present 
practice  were  given  by  Mr.  .\rthur  W.  Dean, 
Chief  Engineer  of  the  Commission  in  a  paper 
read  before  the  Boston  Society  of  Civil  En- 
gineers and  printed  in  the  July  journal  of  the 
Association  of  Engineering  Societies.  Mr. 
Dean's  paper  is  of  such  general  interest  tliat 
it  is  given  below  practically  in  full : 

The  earlier  roads  built  by  the  Commission 
were    nearly    all    of    the    macadam    type.      A 
few  gravel   roads  were  constructed,  however, 
in    Urcalities    where    an    e-xccllent    quality    of 
gravel  could  be  obtained.    The  roads  were  all 
verv    thoroughly    constructed,    much    attention 
being  paid  to  proper  foundations  and  to  both 
ground    and   surface   drainage.     The   mainte- 
nance of  these  roads,  thoroughly  and  proper- 
ly constructed  as  they  were,  w-as  a  very  minor 
problem  for  the  Commission  until  the  advent 
of   the   motor  vehicle.     To   one  who   is   con- 
stantly   facing    the    maintenance    problem    at 
the   present  time,  it  is  somewhat  amusing  to 
note  reports  made  early  in  the  last  decade  by 
engineers    to    the    Highway    Commission,    in 
which    reports    they    appeared    to    hesitate    in 
recommending  surface  repairs  costing  at  the 
rate   of  $200  per  mile,  and  in  which   reports 
they    described    minutely    what    ought    to    be 
doiie  to  the  roads,  the  description  being  given 
as  a  kind  of  apology  as  well  as  explanation 
for  the   request   of   such   a  large  amount   of 
money.     Until  the  year  1906,  no  special  treat- 
ment   was   thought   of.    or   requireil,    for   the 
maintenance    of    the    average    macadam    state 
road,    except    to    keep    the    surface    properly 
bound  with  stone  dust  or  sand.     In  1906  the 
Commission    noted   that    motor     vehicles   ap- 
peared  to  remove  the  binding  material   from 
the  upper  surface  of  the  road  and  cause  rav- 
eling.    In  that  year  it  was   not  looked   upon 
very   seriously,  but  the   following  year  it   was 
noted   quite    carefully   and   experiments   were 
made  with  surface  treatment  of  the  macadam 
roads  with  tar.     During  that  year  about  TV^ 
miles   of     macadam    road     received     surface 
treatment,  and  since  that  time  about  -j'lO  miles 
have  been  treated  with  far  or  asphalt,  either 
in  construction   or  surface  treatment.     While 
the   first  bituminous  treatment  of  any  extent 
was   applied   in    1907,   that   was   not   the   fir,st 
year  in  which  oil   was  used  by  the  Commis- 
sion  for  surface  treatment  of  roads.     In  the 
year    1899,    the    steam    railroads    were    using 
oil   to  a  certain  extent   as  a  dust  preventive 
on    their   road-beds,   and   an   experiment    was 
tried  in  Cottage  City,  using  a  so-called  "road- 
bed oil"  as  a  dust  layer.     This  oil  was  very 
effective   as   a   dust    layer    for   a    short    time, 
but  after  about  a  month  the  effect  of  the  oil 
disappeared  and  the  road  upon  which   it  had 
been  used  began  to  ravel,  and  thereafter  for 
several    years    was   maintained    as   previously 
by   using   stone     dust   or  sand   as     a   surface 
binder. 

In  contemplating  the  construction  of  a  road, 
the  first  thing  considered  is  a  proper  location. 
with  reference  tn  grade  and  alignment.  The 
conditions  in  Massachusetts  are  such  that  a 
very  large  percentage  of  the  state  highways 
necessarily  following  existing  roads.  Sur- 
veys and  .studies  are  made,  however,  in  order 
to  secure  the  best  grades  and  alignment  pos- 
sible under  the  limitations  imposed  bv  local 
conditions.  The  next  consideration  is  the 
<lrainage  and  foundation.  This  subject,  hav- 
ing been  referred  to  so  many  times  by  va- 
rious writers,  would  seem  to  need  little  com- 


ment at  this  time,  except,  however,  to  af^rm 
that  no  matter  how  good  and  permanent  a 
road  surface  is  to  be  constructed,  proper 
drainage,  foundation  and  sub-grade  are  just 
as  essential  as  in  the  construction  of  the  old 
form  of  macadam  and  gravel  roads;  in  fact, 
if  anv  distinction  is  to  be  made,  more  atten- 
tion should  be  paid  to  drainage  and  founda- 
tion on  account  of  the  fact  that  if  a  modern 
road  breaks  up  on  account  of  improper  sub- 
grade  construction,  the  expense  of  repairing 
the  road  is  greater,  consequently  more  care 
should  be  exercised  in  preparing  for  the  mod- 
ern surface. 

The  next  consideration  is  the  type  of  sur- 
face to  be  adopted.  This  will  be  dependent 
upon  the  nature  and  amount  of  traffic  to  be 
supported,  and  upon  the  grades  at  which  the 
road  is  to  be  constructed.  In  considering 
traffic,  the  fact  should  not  be  overlooked  that 
the  construction  of  a  new  and  perfect  surface 
over  a  proposed  route  may  lead  to  the  de- 
viation of  traffic  over  that  route,  conseqiietitly 
increasing  it  greatly  above  the  traffic  existing 
previously  to  the  construction  of  the  road. 
Many  motor  enthusiasts  now  predict  that  the 
days  of  horse-drawn  vehicles  are  numbered, 
yet  the  time  when  horse-drawn  vehicles  may 
entirely  disappear  is  surely  sufficiently  distant 
that  they  must  be  considered  at  the  present 
time  in  connection  with  the  type  of  road  sur- 
face to  be  selected,  particularly  on  steep 
grades.  A  smooth  pavement  may  be  permissi- 
ble on  level  grades  or  on  roads  with  a  slight 
grade,  but  the  per  cent,  of  grade  should  re- 
ceive serious  consideration  before  determin- 
ing the  type  of  surface  to  be  adopted. 

As  practically  no  state  highways  are  laid 
out  and  constructed  with  the  business  sections 
of  cities  and  towns,  wood,  brick  and  stone 
block  pavements  will  not  be  discussed,  but 
we  will  confine  ourselves  to  bituminous  sur- 
faces, such  being  the  type  most  generally  used 
by  the  Commission.  The  conclusion  has  been 
reached  that  in  most  localities  the  traffic  is 
such  that  it  is  not  economical  construction  to 
build  an  ordinary  water-bound  macadam  road 
and  immediately  treat  it  with  a  surface  appli- 
cation of  bitumen.  While  the  cost  of  build- 
ing a  road  under  this  method  is  only  about  8 
cts.  per  sq.  yd.  greater  than  the  cost  of  build- 
ing an  ordinary  water-bound  macadam  road, 
the  result  is  not  commensurate  with  the  ad- 
ditional expense,  and  is  not  economical  as 
compared  with  roads  in  which  the  voids  in 
the  upper  surface  are  entirely  filled  with  a 
bituminous  material,  the  expense  of  this  latter 
treatment  being  only  about  20  cts.  per  sq.  yd. 
greater  than  the  cost  of  the  ordinary  water- 
bound  macadam  surface.  Experience  up  to 
the  present  time  appears  to  warrant  the  con- 
struction of  state  roads  on  general  through 
routes  by  this  latter  method ;  that  is,  by  in- 
corporating the  bituminous  binder  in  the  upper 
2  ins.  of  the  surface  of  the  macadam. 

A  method  used  quite  generally  this  year  is 
as  follows:  Aiter  the  sub-grade  has  been 
properly  prepared,  broken  stune  varying  in 
size  from  IVi  to  2%  ins.  is  spread  to  a  uni- 
form thickness  varying  somewhat  with  the 
nature  of  the  anticipated  traffic,  and  dependent 
also  upon  the  quality  of  the  sub-grade.  If 
the  sub-grade  is  of  excellent  gravel-,  a  thinner 
layer  may  be  used  in  the  bottom  course  than 
would  be  used  if  the  sub-grade  is  of  poorer 
material.  The  most  common  thickness  of  this 
first  course  is  .3  ins.  after  rolling.  This  course 
is  thoroughly  rolled,  the  voids  being  entirely 
filled  with  stone  dust  or  other  suitable  ma- 
terial. After  this  course  has  been  thoroughly 
compacted,  any  dust  or  dirt  that  may  be  left 
on  top  is  cleaned  off,  and  asplialtic  oil  ap- 
plied, using  for  this  application  %-2-al.  to 
the  sq.  yd.  of  90  per  cent,  asphalt  oil,  the 
application  being  made  W'hile  the  oi!  is '  at  a 
suitable  temperature,  varying  according  to 
fhe_^vi.scosity  of  the  material,  from  175"  to 
225°  F.  Immediately  after  this  oil  is  applied 
stone  varying  from  V2  to  VA  ins.  \v.  diameter 
is  spread  over  the  oil.  the  stc.nc  liavinjr  pre- 
viously been  distributed  in  piic-.-;  alo!'!.'-  the 
side  of  the  road.  The  thi:kncsiv  cf  ;'•;-■  stone 
layer  should  be  fairly  uniform  and  s^icdd 
be  such  that  it  will  roll  to  about  P-^  nis 
.^fter  a  partial  rolling  of  this  course,  r.  cecond 


application  of  oil  is  made  at  the  rate  of  %-gal. 
to  the  sq.  yd.,  and  it  is  then  lightly  covered 
with  additional  stone  of  the  same  size,  after 
which  a  third  application  of  oil  is  made  at  the 
rate  of  about  %-gal.  to  the  sq.  yd.,  this  oil 
being  immediately  covered  with  clean  %-in. 
screenings,  thoroughly  watered  and  rolled. 
The  entire  quantify  of  oil  used,  when  the 
stone  to  be  bound  does  not  exceed  2  ins.  in 
thickness  after  rolling,  should  never  exceed 
IVs  gals,  to  the  sq.  yd. 

Much  better  results  appear  to  be  obtained 
when  water  is  used  before  applying  the  oil 
in  each  instance,  and  during  the  final  rolling 
of  the  screenings.  It  is  probable  that  the 
alkali  in  the  stone  assists  in  forming  an  emul- 
sion of  water  and  oil  wdiich  permits  the 
asphalt  to  adhere  to  every  part  of  the  sur- 
face of  the  stone.  This  tj^pe  of  surface  has 
been  Ijuilt  successfully  during  the  past  two 
years,  giving  apparently  such  good  results 
that,  considering  the  expense,  it  may  be  con- 
sidered as  very  economical  construction  for 
rural  highways. 

It  has  been  dem.onstrated  that  the  actual 
cost  of  such  construction  above  the  cost  of 
the  ordinary  water-hound  macadam  road,  the 
price  of  the  oil  being  6V2  cts.  per  gal.  f.  o.  b. 
cars  within  tvvo  miles  of  the  work,  is  not 
more  than  20  cts.  per  sq.  yd.  The  average 
cost  of  the  ordinary  water-hound  macadam 
surface  is  60  cts.  per  sq.  yd.,  or  $5,280  per 
mile  of  road  15  ft.  in  width.  The  additional 
cost  of  the  top  surface  of  the  road  described 
above,  namely,  20  cts.  per  sq.  yd.,  would 
make  such  a  road  cost  80  cts.  per  sq.  yd.,  or 
$7,040  per  mile.  The  cost  of  maintaining  such 
a  road  will  vary  with  the  traffic,  but  at  this 
time  such  roads  have  not  been  built  for  a 
sufficient  length  of  time  to  permit  positive 
statement  of  the  average  annual  cost  of  main- 
tenance. Under  ordinary  traffic,  however,  on 
rural  roads,  it  is  probal)le  that  such  a  road 
built  %vith  proper  asphaltic  material  will  re- 
quire a  surface  treatment  about  once  in  five 
years,  such  treatment  costing  about  10  cts. 
per  sq.  yd.,  making  the  average  annual  cost 
of  surface  maintenance  2  cts.  per  sq.  yd.,  or 
$176  per  mile  per  annum. 

Roads  under  similar  traffic  conditions  have 
been  constructed  in  a  few  instances,  using  the 
same  method  for  the  foundations  and  bottom 
course  of  stone  as  described  above,  but  using 
tar  as  a  binder  instead  of  heavy  asphalt  oil. 
Ordinarily  where  the  tar  is  used  for  a  binder, 
it  is  used  in  one  application  of  approximately 
1%  gals,  to  the  sq.  yd.  on  top  of  the  second 
course  of  stone.  Some  expense  is  saved  in  the 
first  cost  of  a  road  built  with  tar  in  that  it 
saves  a  second  handling  of  the  stone  in  the 
second  course,  this  second  course  being  spread 
as  in  an  ordinary  water-bound  macadam  road, 
and  after  it  has  been  partially  compacted  by 
rolling,  refined  tar  is  applied  by  a  pressure 
distributor,  followed  by  an  application  of 
%-in.  screenings,  the  whole  being  then  thor- 
oughly rolled  and  compacted.  The  reason  for 
the  difference  in  method  of  applying  the  oil 
and  tar  is  that  oil  penetrates  upward  as  well 
as  downward,  whereas  tar  has  a  tendency  to 
penetrate  largely  downward.  Tar  has '  not 
been  used  very  extensively  by  the  Commis- 
sion for  the  reason  that  far  appears  to  dis- 
integrate under  atmospheric  action  much  more 
rapidly  than  asphalt  products;  this  disintegra- 
tion may  be  prevented,  however,  and  the  life 
of  the  material  prolonged  by  applying  annually 
a  thin  surface  coating  of  refined  tar. 

A  few  of  the  roads  controlled  bv  the  Com- 
mission have  such  a  heavy  and  varied  traffic 
that  either  of  the  above-described  methods 
does  not  appear  to  be  quite  satisfactory.  In 
such  cases,  roads  have  been  constructed  as 
follows:  The  first  course  of  stone  is  spread 
and  thoroughly  compacted,  tone  dust  or  sand 
being  used  to  fill  the  voids  and  bind  the  stone 
to  a  certain  extent.  On  this  is  spread  a  course. 
not  less  than  2  ins.  in  thickness  as  measured 
r.fter  rolling,  consisting  of  stone  mixed  with 
a  natural  asphalt  binder  of  greater  viscosity 
(or  less  nenetrationl  than  the  asphalt  used  in 
constriicting  roads  by  the  penetration  method 
ihere  being  no  reason  to  helieve  that  natural 
asphalt  products  arc  superior  to  residuum 
products  for  this  purpose,  the  natural  asphalt 
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products  have  been  used.  To  get  satisfactory 
results  in  such  construction,  the  tone  is  heated 
and  is  then  machine-mixed  with  the  hot 
asphalt,  about  17  gals,  of  asphalt  being  used 
to  the  cu.  yd.  of  stone.  This  asphalt  costs 
nearly  double  the  cost  of  the  ordinary  res- 
iduum asphalt  that  is  used  for  penetration 
work,  and  the  cost  of  mixing  being  greater 
than  the  cost  of  construction  by  penetration 
brings  the  cost  of  this  type  of  road  consider- 
ably above  the  cost  of  the  type  of  road  pre- 
viously described.  The  average  haul  of  asphalt 
and  stone  being  2  miles  on  a  certain  road 
constructed  two  years  ago  by  this  method, 
the  cost  of  the  mixed  surface  2  ins.  in  thick- 
ness, without  any  allowance  being  made  for 
depreciation  of  machinery,  was  75  cts.  per 
sq.  yd.  A  road  surface  of  this  type,  includ- 
ing the  bottom  course,  costs  under  average 
conditions  with  a  haul  for  material  not  ex- 
ceeding 2  miles,  about  $1.10  per  sq.  yd.,  and 
the  cost  of  maintenance  under  heavy  traffic 
should  not  exceed  the  cost  previously  given 
for  the  maintenance  under  medium  traffic  of 
a  road  constructed  by  the  penetration  method ; 
that  is,  approximately  2  cts.  per  sq.  yd.  per 
annum. 

.■\nother  type  of  road  which  has  been  built 
by  the  Commission  during  the  past  si.x  years 
in  the  Cape  district  is  the  so-called  sand"  and 
oil  road.  This  type  of  road  is  not  recom- 
mended for  construction  where  the  traffic  is 
constant  and  heavy,  but  rather  where  traffic 
is  corr^aratively  light  and  where  crushed 
stone  or  gravel  is  difficult  or  expensive  to 
obtain. 

The  first  sand  and  oil  road  in  Massachusetts 
was  built  by  the  Commission  in  190.5  and  was 
constructed  purely  as  an  experiment.  The 
method  used  on  that  road  was  as  follows :  All 
sods  and  loam  were  removed  from  the  road. 
The  road  was  then  shaped  for  a  width  of 
1-5  ft.  to  the  cross-section  to  which  it  was 
desired  to  have  the  road  completed.  Asphalt 
oil  was  then  distributed  at  the  rate  of  about 
%-gal.  to  the  sq.  yd.,  after  which  the  road 
was  harrowed  and  otherwise  worked,  in  order 
to  thoroughly  mi.x  the  sand  and  oil  together. 
Another  similar  application  of  oil  was  then 
made  and  the  harrowing  and  mixing  con- 
tinued, the  surface  being  then  covered  with 
a  thin  layer  of  sand  and  thoroughly  rolled, 
the  depressions  being  filled  by  adding  a  little 
more  oil  and  sand.  The  following  year  the 
road  was  in  such  condition  that  it  was  abso- 
lutely necessary  to  treat  it  again,  and  an- 
other layer  of  oil  was  applied  and  covered 
with  sand,  rolled,  and  the  depressions  filled. 
This  section  of  road  received  subsequently 
slight  treatment  to  fill  depressions,  and  is  to- 
day in  very  gcod  condition,  having  had  prac- 
tically no  treatment  during  the  past  two  years. 
This  crude  method  was  nut  very  successful 
nn  account  of  the  fact  that  the  surface  was 
in  very  poor  condition  for  about  three  years 
after  construction. 

One  method  under  which  several  miles  of 
this  sand  and  oil  road  have  been  constructed 
is  a?  follows :  The  road-bed  is  first  graded 
to  the  profile  and  cross-section  desired. 
Asphalt  oil  is  then  distributed  on  the  road 
at  the  rate  of  %-gal.  to  the  sq.  yd.,  and  im- 
mediately thoroughly  covered  uniformly  with 
sand  and  rolled  with  a  light  tandem  roller. 
This  process  is  again  repeated  twice,  using 
less  oil  in  the  two  subsequent  applications. 
.A.fter  the  third  application  of  oil  and  sand, 
the  road  is  watered  and  thoroughly  compacted, 
using  more  sand  where  the  oil  shows  on  the 
surface.  The  oil  used  for  this  me'hod  of  con- 
struction should  be  of  such  consistencv  that 
it  will  require  heating  to  about  200°  F.  be- 
fore application.  The  sand  used  should 
preferably  be  such  that  not  more  than  10  per 
cent,  will  pass  through  a  30-nicsh  screen. 
Even  if  the  utmost  care  is  used  in  the  cori- 
struction  of  a  sand  and  oil  rc^ad  by  this 
method,  defects  appear  soon  after  the  road 
is  completed,  but  the  expcn.=c  of  repairing 
these  defects  is  not  great,  a:i(i  after  all  de- 
fects appearing  after  the  first  year's  con- 
struction are  repaired,  very  ffv,'  defects  sub- 
sequentlv  appear.  The  top  surface  of  this  type 
of   road"  has  been   built   at  ccst.s   varying,  ac- 


cording to  conditions,  from  20  to  3.5  cts.  per 
sq.  yd.,  not  including  cost  of  grading. 

A  better,  though  slightly  more  expensive 
form  of  constructing  sand  and  oil  roads,  is 
to  mix  heated  sand  with  asphalt  oil  of  a  stiff 
grade,  the  mixing  being  done  either  by  hand 
or  machine,  using  about  10  gals,  of  oil  to  the 
cu.  yd.  of  sand,  spreading  the  mixed  material 
so  that  it  will  be  3  ins.  in  thickness  after 
rolling,  the  rolling  to  be  done  with  a  light 
tandem  roller.  It  has  been  found  difficult  to 
obtain  a  satisfactorily  smooth  surface  by  this 
method  without  adding,  after  the  road  is  com- 
pleted, a  light  surface  application  of  asphalt 
oil,  followed  immediately  by  a  coat  of  sand 
and  rolled  with  a  light  roller.  Under  this 
treatment,  the  slight  depressions  in  the  mixed 
surface  retain  a  little  more  oil  than  the  ele- 
vations, consequently  take  a  little  more  sand 
and  a  fairly  smooth  surface  is  secured.  The 
cost  of  constructing  this  type  of  road  varies 
from  35  to  50  cts.  per  sq.  yd.  These  sand  and 
oil  roads  are  not  recommended,  except  where 
the  traffic  is  comparatively  light  and  where 
crushed  stone  or  gravel  roads  would  be  un- 
usually expensive  to  build. 

Still  another  form  of  construction  that  has 
been  used  during  the  past  year  or  two  is  the 
so-called  built-up  gravel  road,  this  type  being 
used  where  the  traffic  will  permit  and  where 
gravel  prevails  of  a  quality  suitable  for  this 
type  of  construction,  but  not  suitable  for  a 
gravel  surface  without  the  use  of  a  foreign 
binder.  The  method  used  is  similar  to  that 
used  for  the  built-up  sand  and  oil  roads.  The 
lower  layer  of  gravel  is  spread  and  thoroughly 
rolled,  after  which  oil  and  gravel  are  applied. 
Three  applications  of  asphalt  oil  and  gravel 
are  made,  each  layer  of  oil  and  gravel  being 
sprinkled  and  rolled  before  the  subsequent 
layer  is  spread.  The  use  of  %-gal.  of  oil  for 
each  of  three  applications  will  give  a  good 
finished  bituminous  surface  about  1%  ins.  in 
thickness.  Such  a  surface  must  be  kept  cov- 
ered with  a  suitable  gravel  until  all  signs  of 
oil  exuding  to  the  surface  shall  have  ceased, 
after  which  the  casual  observer  could  not 
distinguish  any  difference  between  this  and  a 
bituminous  macadam  road.  Many  short  ex- 
perimental sections  have  been  constructed, 
using  different  types,  quantities  and  qualities 
of  wearing  material  and  binder.  Some  have 
been  found  to  be  entirely  useless,  others  to 
be  excellent  and  still  others  indifferent.  The 
types  already  described  somewhat  in  detail 
as  having  been  used  have  been  adopted  as  a 
result  of  observation  of  these  experimental 
sections. 

-As  previously  intimated,  the  maintenance 
problem  was  very  simple  until  the  year  1906, 
at  which  time  the  effect  of  motor  vehicles  be- 
gan to  be  quite  evident.  The  Commission  has 
experimented  with  practically  every  kind  of 
material  that  has  been  advocated  as  a  road 
preservative.  Changes  from  year  to  year  in 
the  kind  and  amount  of  traffic  passing  over  the 
roads  cause  very  frequent  changes  in  the  kind 
of  material  and  methods  to  be  used  in  main- 
tenance of  old  surfaces.  The  method  most 
generally  used  up  to  the  present  time  has  been 
to  protect  the  surface  with  rf"  bituminous  car- 
pet. The  kind  of  bittnnen  used  on  various 
roads  differs  with  the  kind  of  traffic  over  the 
roads.  Where  the  prevailing  traffic  consists 
of  motor  vehicles,  it  has  been  found  that  on 
old  macadam  roads  a  surface  application  of 
asphaltic  oil.  applied  at  a  temperature  of  about 
225°  at  the  rate  of  %-gal.  to  the  sq.  yd.,  and 
immediately  covered  with  fine  gravel  or 
screenings,  having  no  particles  greater  than 
%-in.  in  diameter  and  containing  very  little 
dust,  makes  a  very  satisfactory  protective  sur- 
face coating.  If,  however,  the  traffic  consists 
of  both  motor  vehicles  and  horse-drawn  vehi- 
cles, with  the  latter  in  excess  of  the  former, 
such  coating  is  a  -ery  temporary  protection. 
This  is  particularly  emphasized  when  horse- 
drawn  vehicles  are  heavily  loaded  on  steel 
tires.  There  are  many  irilcs  of  macadam 
road  in  the  state  treated  as  just  described 
that  will  pass  through  their  fourth  season  of 
wear  this  year.  The  original  cost  of  this  sur- 
face application  is  dcpciulcnt  upon  the  price 
of  the  bitumen,  the  cost  of  screenings  and 
the   length   of   haul   of   both    materials.      Two 


years  ago  the  average  cost  of  this  treatment 
on  state  roads  was  approximately  7  cts.  per 
sq.  yd.,  and  as  the  cost  of  both  labor  and  ma- 
terials has  been  gradually  increasing,  the 
cost  of  such  treatment  is  now  greater,  and 
will  probably  average  approximately  9  cts. 
per  sq.  yd.  during  the  present  year.  It  is  not 
to  be  understood  that  this  treatment,  even 
where  the  traffic  is  exclusively  motor  vehicles, 
will  not  require  some  annual  repairs,  but  the 
cost  of  such  repairs  is  very  small  compared 
with  the  first  cost  of  this  treatment,  such  re- 
pairs consisting  only  of  covering  small  patches 
of  road  where  the  bituminous  carpet  has  dis- 
appeared on  account  of  poor  original  work- 
manship or  some  other  cause.  Judging  from 
results  obtained  in  the  past,  the  total  surface 
maintenance  cost  of  many  state  roads  should 
not  exceed  10  cts.  per  sq.  yd.  for  a  period  of 
4  years.  As  previously  stated,  a  bituminous 
carpet  with  heavy  asphaltic  oil  for  a  binder 
is  not  adapted  to  roads  where  horse-drawn  ve- 
hicles predominate.  One  method  which  has 
been  quite  extensively  used  in  many  places 
for  preserving  the  roads  under  this  condition 
is  to  use  a  refined  tar,  the  tar  appearing  to 
retain  a  smooth  surface  under  horse-drawn 
traffic  to  a  greater  extent  than  does  the  heavy 
oil.  It  is  perhaps  impossible  at  the  present 
time  for  anyone  to  state  just  what  weight, 
quantity  and  relative  proportion  of  traffic  of 
the  tw^o  types  will  be  carried  successfully  and 
economically  by  either  kind  of  bitumen,  but  it 
is  perfectly  safe  to  say  that  if  there  are  200 
horse-drawn  vehicles  and  200  motor  vehicles 
per  day  passing  over  a  15-ft.  road,  neither  of 
the  described  types  is  economical.  In  such  a 
case  the  best  method  is  to  incorporate  the 
bitumen  to  a  depth  of  at  least  1%  ins.  of  the 
surface  of  the  road. 

In  connection  w^ith  bituminous  surfaces,  a 
condition  that  was  not  given  proper  considera- 
tion when  such  surfaces  were  first  used,  is  the 
proper  crown  of  the  road.  Before  bituminous 
surfaces  were  used,  practically  all  macadam 
roads  were  built  with  a  crown  of  %-in.  to  the 
foot,  that  appearing  from  experience  to  be 
necessary,  but  with  a  bituminous  surface  such 
a  crown  is  not  only  unnecessary,  but  may 
almost  be  considered  dangerous  for  traffic. 
The  crown  quite  generally  adapted  now  for 
bituminous  surfaces  is  from  M  to  %-in.  per 
foot.  If  the  surface  is  properly  built,  such 
crown  will  permit  the  water  to  run  to  the 
sides  and  adds  to  the  safety  of  travelers  using 
either  horses  or  motor  vehicles. 

The  rapid  increase  in  the  number  and  ca- 
pacity of  motor  trucks  adds  another  problem 
to  be  solved  in  road  building.  Unless  some 
limit  is  placed  on  the  weight  per  sq.  in.  that 
must  be  sustained  by  read  surfaces,  it  may 
become  necessary  to  practically  reconstruct 
many  miles  of  highway  that  were  built  to  sus- 
tain any  traffic  anticipated  at  the  time  they 
were  constructed,  but  will  not  sustain  the 
weight  per  sq.  in.  that  now  appears  probable 
on  account  of  the  apparent  competition 
among  manufacturers  to  build  trucks  that  will 
carry  extremely  heavy  loads.  The  .solution 
of  this  problem  will  require  co-operation  on 
the  part  of  highw-ay  engineers  and  legislators. 

Clearing  Land  by  Plowing.— Clearing  an 

area  of  scrub  oak  and  ha^el-brush  patches  is 
being  accomplished  near  nennisou.  la.,  by 
means  of  a  45-h.  p.  gasoline  tractor  and  a 
large  plow  made  by  the  International  Har- 
vester Co.  The  engine  burns  kerosene  oil 
and  consumes  approximately  20  gal;.,  of  kero- 
sene a  day.  costing  7  cts.  a  gal.  It  requires 
two  men  for  the  operation,  one  on  the  en- 
gine and  one  on  the  plow.  This  outfit  plows 
along  through  the  stiff  brush  and  saplings  at 
the  rate  of  2  to  2%  miles  an  hour,  trees 
and  roots  .3  ins.  thick  arc  easily  cut  off,  and 
the  whole  is  turned  under  a  foot  of  sod.  The 
outfit  plows  a  furrow  21  ins.  wide  and  12  ins. 
deep.  The  large  plow  being  used  to  turn 
under  hazel-brush  .ind  shrubbery  is  known  as 
the  grub  breaker,  size  21  ins.,  heavy  steel 
beam,  using  a  standing  coulter.  The  plow  is 
mounted  on  a  two-wheel  truck  and  is  regu- 
lated by  levers.  The  weight  of  the  plow  is 
about  1.30(1  lbs.  From  4  to  5  acres  are  cov- 
ered  per  day. 
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General  Costs,  Construction  Plant  and 

Methods   Employed  in  Sinking  a 

Dug  Well  20  Feet  in  Diameter 

and    24     Feet     Deep. 

Contributed  by  I.   E.  Jay,  Reliance  Building, 
Kansas  City,  Mo. 

The  well  here  described  is  20  ft.  in  inside 
diameter,  and  the  walls  are  18  ins.  thick.  It 
wa.-;   .slink    in    ■rnnning   sand,"   "tioatiiig   mud" 
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Fig.    1 — Segment   of  Shoe. 


and  clay,  in  a  semi-arid  section  of  Kansas. 
The  city  previously  had  tried  to  sink  wells 
within  50  ft.  of  the  one  here  described,  but 
all  had  been  failures. 

The  well,  which  was  over  four  miles  from 
town,  was  located  in  a  natural  basin,  about 
150  ft.  from  a  small  stream  that  never  went 
entirely  dry,  although  at  several  places  it  dis- 
appeared during  a  long  dr>-  spell,  .^t  one 
time  this  basin  must  have  been  the  bed  of 
a  much  larger  stream.  It  is  now  rilled  to  a 
depth  of  more  than  37  ft.  at  this  particular 
point.  The  general  topography  at  the  site 
presented  a  flat  sandy  surface  about  1,000 
ft.  -wide,  with  the  surface  rising  gently  on 
either  side  and  a  small  stream  running  through 
it.  .•\t  this  point  the  fill  was  composed  of 
"running  sand,"  "floating  mud,"  clay  and  on 
top  of  the  rock  was  several  feet  of  coarse 
sand,  but  no  gravel.  In  the  clay  I  found  a 
willow  tree,  several  bones  and  one  tooth, 
which  was  a  grinder  and  larger  than  the 
present  buffalo's. 

The  shoe  as  shown  in  Figs.  1,  2  and  3.  was 
made  out  of  2-in.  x  I2-in.  x  16  ft.  yellow  pine, 
as  that  was  the  only  available  .supply,  but  the 
boards  were  really  only  about  1%  ins.  thick. 
There  were  nine  sections  similar  to  that 
shown  in  Fig.  1.  which  went  to  make  up  each 
ayer.  with  the  exception  of  the  bottom  four 
layers,  which  were  of  the  width  as  shown  in 
Figs.  2  and  4.  For  a  cutting  edge  I  had  3/16x 
6-in.  iron,  which  only  permitted  a  3-in.  pro- 
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Fig.  2— Plan  of  Shoe. 

jection,  which   is   not  cnoiigh   for   t'-e  roi-,^i; 
tions  here  existing. 

The  excavation  was  started  .vitli  fans  and 
slips  bv  commencing  a  !-..-ii.?  apnroxiniMi.-lv  40 
{t.  in  diameter  :.nd  canic.J  down  in  the'  ^and 


with  sloping  sides,  4  ft.  to  water.  The  shoe, 
which  had  been  made  on  the  ground  near 
the  well,  was  skidded  into  this  excavated  hole 
without  showing  any  signs  of  bending  or  get- 
ting out   of  true. 

There  were  20  anchor  bolts  %-in.  .x  3  ft.  10 
ins.,  set  4  ins.  from  the  outside  and  4  ins. 
from  the  inside  face  of  the  wall,  with  a  bridge 
washer  on  the  bottom  and  a  %-in.  x4-in. 
square  washer  on  top.  The  bolts  on  the  in- 
side row  were  midway  between  those  forming 
the  outside  circle.  Having  settled  and  leveled 
the  shoe,  the  anchor  bolts  were  placed  and 
the  brick  masons  put  to  work.  The  brick 
were  8'/4.x4x2Vi  ins.,  "Kansas  hard  burned." 
The  first,  third  and  sixth  courses,  and  after 
that  every  sixth  course,  were  headers.  The 
brick  were  laid  in  one  to  three  cement  mortar, 
with  shoved  joints,  well  filled. 

To  keep  the  courses  as  near  as  possible  the 
same  heighth  from  the  shoe  each  of  the  ma- 
sons was  required  to  keep  on  laying  around 
the  entire  wall,  so  that  the  variation  in  joints 
by  them  would  not  have  any  effect,  as  it 
would  have,  had  they  worked  in  sections. 

During  the  entire  construction  of  the  well 
the  masons  worked  from  the  outside  of  the 
wall  and  were  laying  brick  or  blocks  while  the 
excavation  was  going  on.  Special  care  was 
taken  to  see  that  the  wall  was  laid  in  a  cir- 
cle, without  any  flat  or  bulged  places,  and 
that  the  wall  should  not  increase  in  outside 
diameter.  At  no  time  was  there  anything 
m  the  well  to  interfere  with  the  excavation. 

Ihirty  openings,  the  size  of  a  brick,  were 
left  in  each  the  7th,  14th  and  21st  courses 
from  the  shoe.  These  90  openings  were 
formed  by  leaving  a  brick  out  and  were 
double  screened  at  both  of  the  joints  4  ins. 
from  the  inside  and  outside  of  the  wall,  which 
insured  complete  protection  from  sand 'and  at 
the  same  time  there  was  abundant  opportunity 
for  water  to  enter.  While  the  masons  were 
laying  the  first  8  ft.  of  wall,  the  shoe  was 
settled  by  hand  3  ft.,  throwing  over  the  wall 
and  digging  under  the  shoe  after  the  water 
got  a  foot  deep. 

The  Tiiast,  of  the  derrick,  see  Fig.  7,  was 
20  ft.  high  and  the  rigid  boom  was  held  in 
p  ace  at  the  top  by  a  1-in.  rod  15  ft  long 
Owing  to  the  great  danger  of  the  sand  being 
washed  in  under  the  shoe  and  desiring  to 
place  the  derrick  within  4  ft.  of  the  wall  so 
the  end  of  the  boom  would  swing  out  within 
1  ft.  of  the  center  of  the  well,  I  borrowed 
three  house  moving  timbers,  30  ft.  long  and 
placed  two  or  three  so  as  to  form  a  V  with 
the  angle  ends  3  ft.  from  the  wall  and'  4  ft 
apart.  Ihese  timbers  were  buried  in  the 
ground  and  after  being  covered  with  boards 
placed   crosswise   a   pile   of  sand   was   slipped 

Z^AC<T\  w™''-  '.'"'^'^'■"'^•''t''  t'le^'^  timbers, 
and  6  ft.  back  from  the  derrick,  the  other  tim- 
ber was  placed  and  anchored  back  at  the  ends 
Ihe  derrick  was  placed  4  ft.  from  the  wall 
with  the  weight  resting  on  the  two  timbers 
and  was  guyed  with  six  1-in    ropes 

1  his  would  have  been  an  ideal' job  for  a 
clam  shell^  bucket,  but  not  having  that  kind 
of  an  oiitht,  I  used  buckets  made  bv  sawing 
oil  barrels  in  the  middle.  Underneath,  at  thi 
center  of  the  bucket,  was  bolted  a  2  f  .  chain 
with  a  hook  on  the  end,  by  means  of  w  f 
the  buckets  were  dumped. 

For  derrick  power  I  used  a  slow  steady 
m.an  and  team,  and  if  I  couUl  have  the  same 
outfit,  or  Its  equal,  would  hesitate  to  ex- 
change it  for  a  hoisting  engine,  on  ?milar 
class  of  work  under  similar  conditions.  A  er 
the  first  half  day's  work,  the  hoistin.  nd 
dumping  worked  almost  like  automat?  lin 
ch,n,:ry  and  at  all  times  every  one  coi  nected 
with   the  excavation  was  busy.  «°"ne<=':''' 

A  rope,  one  end  of  which  was  fastened  to 
.1..-  end  of  the  boom  and  had  kno's  at  fre- 
quent  intervals,  was  held  by  the  dumo  man 

..routed,  bringing  it  over  the  dumo.  The  chain 
was  hooked  over  one  of  these  knots  so  that 
the  uucket  would  dump  itself  when  the  team 


took  two  or  three  steps  backw-ard  and  then 
a  couple  of  steps  forward.  This  unhooked 
the  bucket.  While  lowering  the  bucket,  the 
boom  would  again  be  swung  back  over  the 
well  and  the  bucket  landed  wherever  de- 
sired. 

.^t  a  distance  of  75  ft.  from  the  well  was  a 
small  pump  house  with  a  5-in.  horizontal  cen- 
trifugal pump,   direct  connected  to  a  25  h.  p. 

Cutting  Edge.. 


Fig.  3 — Elevation  of  Shoe. 

motor,  which  had  been  installed  to  pump  water 
from  two  dilapidated  shallow  wells  to  the 
regular^  water  works  and  electric  light  plant, 
about  7,500  ft.  distant ;  consequently,  there 
was  plenty  of  electric  power  at  hand  for  use 
in  the  water  control. 

Six  feet  above  and  being  entirely  supported 
by  and  touching  only  the  shoe,  was  erected 
a  platform,  2  ft.  back  from  the  center  of  the 
well,  which  was  4  ft.  wide  and  extended 
across  the  well,  to  within  2  ins.  of  the  wall 
at  either  end.  On  one  end  of  this  platform 
was  placed  a  4-in.  horizontal  centrifugal  pump 
and  on  the  other  end  a  motor,  which  was  con- 
nected to  the  pump  by  a  C-in.  rubber  belt. 

'1  he  idea  in  placing  the  motor  on  this  plat- 
form was  two-fold.  I  wanted  to  transmit 
any  and  all  vibrations  direct  to  the  shoe,  but 
the  real  reason  was  to  force  pumping  at  night 
as  well  as  during  the  dav  time,  and  in  this 
way  to  keep  the  water  as  low  and  as  far  from 
the  sides  of  the  well  as  possible  at  all  times. 

The  suction  end  of  the  pump  was  on  the 
center  of  the  well  side  of  the  platform.  Into 
the  companion  flange  of  the  pump  was  screwed 
a  nipple  just  long  enough  so  the  drop  pipe 
would  miss  the  platform.  On  the  nipple  was 
screwed  a  long  radius  elbow  into  which  was 
screwed  the  drop  suction  pipe,  with  a  flapper 
?°'  ^'^'^■^•.  The  end  of  the  suction  could 
then  be  raised  or  lowered,  bv  turning  in  one 
of  the  nipple  threads,  and  tlie  pipe  was  long 
enough  that  when  the  foot  valve  would  be 
in  the  center  of  the  well  it  would  be  IVi  ft 
below  the  bottom  of  the  shoe. 

At  the  start  it  was  necessary  to  keep  the 
pump  going  only  about  one-fourth  of  the 
time,  but  as  the  excavation  became  deeper  the 
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Fig.  4 — Detail  of  Sh?>«  and  Wall. 

thf iL^f""^  '*'"°"S"'  "••^'  stronger,  until  at 

ren,;r;i  c,^    -^   f' /'   ""^'  "*  ^hrce   minutes 

tio^i    CO  if  k""""'"'    ^^^'M%  before  excava- 
tion  could  be  resumed 

One  man  stayed  on  the  pump  platform,  at 
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the  motor  end,  to  start  and  stop  the  motor. 
This  pumping  man  also  had  charge  of  the 
rope  which  controlled  the  end  of  the  boom. 
The  derrick  guys  being  adjusted,  so  that  the 
boom  had  a  tendency  to  swing  towards  the 
side  of  the  well  that  we  would  be  dumping 
on.  all  the  pump  man  had  to  do  was  to  play 
out  his  rope  as  the  buckets  were  boing  hoisted 
and  to  pull  in  the  rope  as  they  were  being 
lowered.  There  was  no  time  when  the  dump 
and  pump  men  could  not  easily  control  the 
derrick  boom,  e.xcept  toward  the  last,  when 
there  were  some  strong  winds  from  the  wrong 
direction.  At  such  times  it  was  necessary  to 
put  an  extra  man  on  top  with  a  guide  rope 
who  would  take  a  turn  around  a  post  with  his 
rope  to  stop  the  bucket  at  the  right  place  and 
help  swing  the  boom  back. 

At  various  times  I  kept  a  record  of  the 
number  of  buckets  taken  out  in  an  hour,  and 
found    that   when   down    2-5   ft.    it    would   not 


the  water  which  in  coming  un<ler  the  shoe 
forced  its  way  into  the  mud  and,  seeking  its 
way  to  the  suction  pipe,  formed  a  kind  of 
layer. 

The  clay,  which  was  water  bearing  and  in 
many  respects  very  much  like  the  Missouri 
joint  clay,  was  very  sticky  and  had  to  be 
dug  out  with  "sharp-shooters."  Only  one 
man  was  allowed  to  do  any  excavation  under 
the  shoe  and  this  he  always  did  with  a  pick, 
going  all  the  way  around  and  taking  out  only 
a  part  during  each  round.  In  this  manner 
the  weight  on  the  wall  kept  the  shoe  pressed 
down  tightly  on  the  clay  and,  settling  grad- 
ually and  evenly,  would  do  much  towards 
preventing  any  sand  being  washed  in.  In 
fact,  no  sand  was  washed  in  except  on  the 
upstream  half  of  the  well  The  shoe  was  kept 
practically  level  all  the  time,  .\fter  we  had 
got  down  11  ft.  I  kept  the  pump  going  at 
night  to  keep  the  water  down  in  order  to  save 


8  ins.x8  ins.xlS  ins.,  with  the  joints  and  the 
holes  in  the  blocks  well  filled.  The  brick 
were  sprinkled,  and  the  cement  blocks  soaked 
in  tanks  of  water  as  they  were  a  year  old 
and  very  dry. 

When  down  77  ft.  we  had  come  through 
17  ft.  of  sand,  3%  ft.  of  floating  mud,  and 
were  6  ft.  in  the  clay.  At  that  time  we 
were  pumping  about  400  gals,  per  minute. 

The  Mayor  and  the  Board  were  so  well 
satisfied  with  the  amount  of  water  and  so 
afraid  of  trouble  that  they  insisted  upon  stop- 
ping where  wc  were.  I  was  very  anxious  to 
go  on  through  the  4%  ft.  of  clay  and  into 
the  sand  that  lay  on  top  of  the  rock,  but  al- 
though I  did  not  get  their  consent  to  do  this, 
they  did  say  that  I  could  sink  a  10-ft.  well  in- 
side of  the  other. 

This  10-ft.  well  was  sunk  in  the  center  of 
the  large  one  and  went  down  8%  ft.  below 
the  other  shoe,  to  within  about  18  ins.  of  the 
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Fig.   5 — Section   Showing    Roof   Bracing.- 


require  more  than  a  minute  from  the  time 
the  bucket  started  up  until  it  would  be  back 
in  the  well  and  the  hoisting  rope  hooked  onto 
another  bucket.  While  six  buckets  in  five 
minutes    was    often   the    record,    I    found   the 
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Fig.   7 — Arrangement  of  Construction   Plant   at   Completion    of   Work. 


average  was  40  buckets  an  hour,  unless  some- 
thing happened  to  stop  the  work  for  several 
minutes   at  a  time. 

Most  of  the  time  we  dumped  on  one  side 
of  the  well  and  when  the  dump  became  as 
large  as  practical,  would  change  to  the  other 
side  and  in  the  meantime  would  slip  the  other 
dump  away.  The  man,  and  team,  that  kept 
the  dumps  cleaned  away  was  kept  busy  about 
one-half  the  time,  on  an  average,  and  during 
the  remaining  time  hauled  sand  for  the  mor- 
tar. This  sand  was  found  in  limited  quanti- 
ties at  places  along  the  creek,  and  though 
rather  fine  and  not  sharp,  was  good  enough. 
The  derrick  team  hauled  the  men  back  and 
forth  and  the  dump  team  brought  a  load  of 
cement  or  lumber  from  town  in  the  mornings. 

During  excavation  the  center  was  kept  about 
21/2  to  3  ft.  below  the  bottom  of  tlie  shoe  and 
as  long  as  we  were  in  the  sand  did  not  ex- 
cavate nearer  than  2  ft.  to  the  <hoe.  In  the 
mud  we  excavated  up  to  the  shoe,  and  ex- 
cept in  case  of  a  hard  streak  which  would 
have  to  be  helped  out  from  I'lnler  the  shoe, 
did  not  go  under  it.  This  mi'.i  was  of  a  dark 
bluish  color  that  acted  much  !:ke  stiflf  gelatin 
and  appeared  to  be  in  layers  about  1  ft.  thick. 
I    think   this   was   caused   by   liie   pressure   of 


time  in  the  mornings,  and  to  keep  the  water 
around  the  well  drained  as  much  as  possible, 
thus  preventing  washing  sand  in  the  well. 

At  the  start  there  were  four  men  in  the 
well,  the  derrick  man  and  team,  the  dump 
man  and  the  pump  man,  at  an  expense  of 
$15.50.  On  the  wall  there  were  two  brick- 
masons  and  three  men  at  $16.50.  To  this 
force  was  added  the  man  and  team  for  the 
dump,  an  extra  man  and  the  night  pump  man, 
which  was  an  increase  of  $8.50.  We  were 
supposed  to  work  eight  hours,  but,  owing^to 
the  distance  from  town,  really  worked  7% 
hours.  If  we  got  to  work  anrl  anything  hap- 
pened so  we  could  not  work  the  men  got 
their  full  day's  pay  just  the  same.  This  hap- 
pened three  times. 

.•\fter  we  got  through  the  sand,  I  put  an- 
other man  in  the  well,  to  excavate,  help  look 
after  the  suction  and  keep  the  foot  valve 
clear,  as  the  man  wno  looked  after  the  buck- 
ets could  not  do  it  all.  During  three  days 
of  excavation    I   had   seven   men   in   the   well. 

The  first  18  ft.  of  wall  placed  on  the  shoe 
was  of  Kansas  hard  burned  brick  8U  ins.  x  4 
ins.  x2%  ins.,  with  %-in.  to  ^4-in.  joints.  This 
portion  of  the  well  contained  2.fl,000  brick.  The 
upper    11    ft.   of   wall   was   of   ceinent   blocks 


rock,  and  gave  a  supply  of  fine  water  that 
kept  the  pump  going  at  450  gals,  per  miimte. 

The  shoe  for  the  inside  well  was  made  the 
same  as  for  the  other,  with  the  exception 
of  not  being  as  thick  by  4  ins.  and  having  no 
cutting  edge,  as  there  was  nothing  I  could 
use.  This  shoe  had  twelve  *i-in.  xlO-ft.  an- 
chor bolts,  six  on  the  outside  and  six  on  the 
inside  rows.  The  wall  was  18  ins.  thick  and 
was  of  hard  burned  brick.  .Ml  the  vertical 
joints  were  laid  up  open  and  the  horizontal 
joints  were  of  one  to  three  cement  and  mor- 
tar, well  laid.  The  brick  were  laid  against 
one  another,  with  the  exception  of  the  hori- 
zontal joints.  The  masons  worked  while  ex- 
cavation was  going  on,  with  the  exception  of 
the  first  5  ft.,  which  was  laid  first.  Tlte  top 
two  courses  were  laid  solid  with  shoved  joints 
well  filled  and  had  1  in.  of  finish  on  top. 

The  first  night  after  the  inside  wall  had 
been  started,  the  only  mishap  on  the  job  oc- 
curred. When  wc  reached  the  well  in  the 
morning  the  motor  was  covered  with  3  ft. 
of  water  and  the  night  man  was  getting  him- 
self adjusted  to  the  fact  that  he  had  been 
asleep.  He  had  shut  the  motor  down  for 
awhile,  intending  to  start  up  after  the  water 
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had  raised  a  few  feet,  but  while  the  water 
was  coming  up  he  went  to  sleep. 

The  city  had  another  motor  and  pump 
which  wc  had  going  by  noon,  and,  while  w-ait- 
ing,  wc  put  in  the  suction  line  from  the  pump 
house  to  the  well  and  made  the  connections 
to  the  pump.  ."Ks  soon  as  the  water  was 
down  low  enough  we  got  the  motor  out  and 
taking  it  apart  put  it  on  top  of  the  water- 
works boiler  to  dry.  for  the  second  pump  and 
motor  were  not  able  to  keep  the  water  down 
low  enough   for  working. 

When  dry  we  placed  the  motor  on  a  plat- 
form 10  ft.  above  and  resting  on  the  pump 
platform,  and  also  left  the  other  pump  and 
motor  connected  in  place  with  the  suction  in 
the  large  well  to  be  used 'in  case  of  accident. 
Having  put  in  the  drop  suction  from  the 
pump  house  line  we  were  now  sure  of  our 
water  control. 

As  the  water  was  lowered  to  the  bottom, 
about  10  cu.  yds.  of  sand  came  rushing  in 
under  the  shoe  of  the  large  well,  and  three 
bad  places  were  washed  in  around  and  under 
the  small  shoe.     The  water  in  being  lowered 


Fig.  8 — Section  of  Completed  Well. 

evidently  had  washed  several  holes  through 
the  mud  and  clay  around  the  wall  and  under 
the  shoe  on  the  up-stream  half  of  the  well. 
Since  the  same  conditions  existed  around  the 
small  well  I  drove  two  rows  of  sheet  piling 
around   it  and  had   no  more  trouble. 

I  am  sure  that  if  the  night  i)ump  man  had 
been  faithful  to  his  duty  we  would  not  have 
had  this  trouble.  Of  course,  from  the  start 
we  had  more  or  less  sand  coming  in  on  the 
up-stream  side,  but  all  the  way  down  we  did 
not  have  as  much  extra  material  to  take  out 
as  we  had  in  the  first  day  or  two  after  we 
started  up  again. 

The  e.xcavation  for  the  small  well  took  2% 
days.  I  wanted  the  city  to  get  a  car  of  clean 
gravel  to  put  in  the  bottom  of  the  large  well, 
but  they  could  not  see  it  that  way,  and  or- 
dered a  car  of  crushed  rock,  because  it  was 
cheap.  When  this  rock  arrived  it  was 
crusher  run  of  dirty  soft  rock  and  was  not 
put  in. 

Of  course,  the  pump  in  the  pump  house 
could  not  pump  from  the  bottom  of  the  small 
well.  But  while  this  well  made  an  ideal 
sump,  it  also  furnished  the  pump  with  bet- 
ter and  clearer  water  because  it  vas  taken 
from  lower  down  in  cojirse  sand  'iiid  the  lift 
was  regulated  by  the  hcighth  of  the  water 
in  the  large  well.  Wc  -<:i  pump  with  it  when 
the  water  was  4  ft.  '"'r'ov.-  the  20-ft  well, 
which  was  a  fine  show;T»r  fT  the  pv.inp 

The  entire  purpose  of  ,'i^.  we'.i  v.as  to  help 
outthe  water  supply  at  tiio  w^t^'v.-orks  r'ntit 
during  dry  periods,  and  tli:?  it  d:<;  last  year, 
piving  the  best  of  sati^factio.-:  d;r:.--,g  a  lonf 
•dry  spell. 


The  roof,  as 'shown  in  Figs.  5  and  6,  !S  of 
the  general  type  of  round- well  roofs,  covered 
with  tight  sheathing  and  shingled.  The  an- 
chor bolts  for  the  sill  plate  are  long  enough 
to  extend  through  the  rafters.  Ihis  pre- 
caution was  taken  on  account  of  the  strong 
winds  and  did  not  add  $2  expense  to  the  job. 

All  lumber  used  on  the  job  is  No.  1  yellow 
pine.  The  door  in  the  roof  is  26  ms.  at  the 
top.  .32  ins.  at  the  bottom  and  4  ft.  long.  Whde 
waiting  for  the  rock  to  put  in  the  bottom  of 
the  well,  the  roof  was  finished  and  the  plat- 
forms, motors,  pumps,  etc.,  taken  out  through 
the  door.  The  space  under  the  roof  between 
the  rafters  was  closed  with  Vt-'m.  galvanized 
mesh,  which  permitted  good  circulation  of  air. 

A  2-ft.  platform  extending  from  the  side 
of  the  ladder  across  to  and  under  the  suc- 
tion pipe  just  back  of  the  elbow  was  put  in 
and  suspended  from  the  roof.  This  was  for 
convenience  in  taking  out  and  putting  in  the 
drop  suction  in  case  of  trouble  and  paid  for 
itself  as  a  convenience  in  getting  out  all  for- 
eighn  matter  after  the  well  had  filled.  .^11 
trash  that  had  been  overlooked  while  cleau- 
ino'  out  the  well  was  taken  out  and  the  top 
of  the  water  was  thoroughly  skimmed  from 
this  platform.  The  drop  suction  was  sup- 
ported at  the  elbows  with  the  two  2-in.xr2-in. 
stringer  ties  by  cable  with  a  turnbuckle  for 
adjustment. 

Fig.  7  is  a  cross  section  showing  the  work- 
ing conditions  when  the  w-ell  was  finished, 
with  the  exception  of  the  upper  motor  plat- 
form, the  bracing  of  the  discharge  pipe  from 
the  4-in.  pump,  and  the  extra  pump  motor. 
Also  the  position  of  the  derrick  was  not  as 
shown,  for  it  should  be  in  the  foreground  of 
the  cross  section  in  front  of  the  pump  plat- 
form. Fig.  8  is  a  cross  section  of  the  com- 
pleted well. 

COST. 

The  cost  of  the  20-ft.  well  was  as  follows : 

Shoe  $  141.87 

Excavation    2S4.19 

Wall    724.45 

Backnil    34.41 

Water  control.   Including   $30   for  rubber 

boots   213.13 

Roof  124.62 

Overhead  charges  180.90 

Total    for    20-ft.    well $1,713.57 

The  cost  of  the  10-ft.  well  was  as  fololws : 

Shoe  $     63.41 

Excavation    72.35 

Sheet  piling    72.35 

Water  control   213.51 

Backfill    4  42 

Wall    196.07 

Overhead    charges    90.45 

Total  for  10-ft.   well $    681.31 

Total  for  completed  well $2,394.83 

The  total  cost  of  $2,394.88  for  the  com- 
pleted well,  including  the  installation  of  the 
permanent  suction  pipe  from  the  pump  house, 
and  all  the  time  lost  but  paid  for. 

The  water  control  on  the  small  well  ab- 
sorbs the  loss  of  time  and  expenses  incurred 
by  reason  of  the  night  pump  man's  negligence. 
It  should  be  remembered  that  all  excavation 
and  water  control  is  a  gamble,  except  in  com- 
paratively shallow  work.  Fully  10  per  cent 
of  the  above  cost  could  have  been  saved  if  the 
work  had  been  done  by  contract. 

Civil  Service  Examination. — .An  examina- 
tion has  been  announced  by  the  U.  S.  Civil 
Service  Commission  to  be  held  on  Sept.  11- 
12,  1912,  for  the  purpose  of  securing  eligi- 
bles  for  the  position  of  engineer  draftsman. 
Only  male  applications  will  be  admitted  to 
the  examination.  The  positions  pay  $1,600 
to  $2,000  per  year  to  start.  The  positions 
to  be  filled  are  in  the  supervising  architect's 
ofiice  in  the  Treasury  Department,  Wash- 
ington, D.  C.  The  duties  of  the  position 
are  confined  to  the  enginetrin;^  problems 
involved  in  first-class  buihiin^^  construc- 
tion. The  examination  will  consi.<t  of  prac- 
tical questions,  based  upon  the  work  re- 
quired, particular  attention  being  paid  to 
iireproofing  and  to  designing  in  .steel  and 
reinforced  concrete.  Applicant.-;  nmsv  have 
had  not  less  than  five  years'  pra-.t'cai  ex- 
nerience.  of  y^hjch  at  least  t\v.:>  vears 
should  be  in  either,  steed  dcsignim^  or  con- 
struction work. 


Method  of  Keeping  Records  of  Loca- 
tion and   Cost   of   Sanitary   Sewer 
Connections,  Richmond,  Va. 

Contributed   by  Allen    J.    Saville.    Assistant   City 
Engineer. 

In  the  city  of  Richmond  the  ordinances  of 
the   city   require   that   in   all   streets   in   which 


SEWER  FOREMAN'S  REPORT 
Ward  Connection 

Premises  No 204  Floyd St. 

between....MaiM....: St.  and.  .Frtinkitn St. 

Connect  to  Sewer  ia..,. Floyd St. 

Plumber T.  E.  Smith 

Owner B.  T.  James 

Permit  No 4/4  .Date...  ..'J-ZS      Completed.. ..4 

Location  of  Connection 

....45... .ft.  from....£....line  Mam St. 

Work  Done 

Material:  ..Clay — Gravel — Loam — Sand 

Braced  or  not. Scaffold  or  not _Wet  or  dry 

Tunneled  or  not No.  ft.  Tunnel 12 

Square  Yds.  Pa.v\ns-.IO'  x  3'=.i.S.    V^nd... .granite 


Date 

Laborer's  Name   ...4prij 

.--.Roy  Jones 

...James   Trayior 

..S.... 
..9... 
..9... 

..3... 
.9.. 
..9... 

1...... 

........ 

........ 





Total  Hours....SS @....gS  cts Cost  t9.00.... 

...•3«.  ...ft e'....pipe @....iO  cts Cost  tS.SO... 

_..  Total  Cost tll.SO.... 

Excavation....2«i«a;S=/«.fi Unit  Cost....7/t 

Hours  taken  in  Transferring None 

Remarks 

C.  5.  Jones Foreman 


Fig.    1 — Form    Issued   to    Foreman   for   Con- 
nection to  an  Old  Sewer,  Richmond,  Va. 

sewers  are  built  the  house  connections  shall 
be  put  in  at  the  same  time  as  the  main  sewer. 
About  thirteen  miles  of  main  sewers  were 
built  last  year,  so  that  the  proposition  of  keep- 
ing up  with  the  house  connections  became  a 
very  serious  one.  The  system  here  described 
has  been  in  operation  since  the  first  of  year 
and  is  working  satisfactorily.  The  method 
was  worked  out  after  considerable  study  along 
the  lines  suggested  in  Cost  Keeping  and  Man- 
agement Engineering,  and  emphasized  in  En- 
gineering and  Contracting. 

Not  only  does  the  city  put  in  connections 
on  all  new  sewers,  but  there  are  from  1,500 
to  2,000  connections  put  in  along  the  line  of 
the  old  sewers  each  year.  On  all  new  sewers 
the  connections  are  put   in  by  the  contractor 


CONTRACT  SEWER 
House  Connection 


Premises  No a//7  Clay.... St. 

between Broad St.  and Mai  shall St. 

Connecting  to  Sewer  in Clay.... St. 

Plumber  Harry  Smith 

Owner /.  T.  Crump 

Permit  No i07...Date....S-//-;o.  Completed 

Location  of  Connection 

-./65     ft.  from  ...E  ...line Marshall St. 

Connection  No 17 V.  P.  page....j?_'i 

Cost  of  Connection 

Excavation  Cu.  Yds Price  per  C.  Y.  Cost 

37  x3x9=B7..... @ 60c _ tIS.SO.. 

....ZT....it 6'....T.  C.  pipe  @....JSc..  per  ft iOS.. 


......  Total  Cost.. 


..tlT.SS 


Original  voucher  signed  by L.  L.  Allen.. 

Date  of  'Voucher Jan  SB.  191£ 

Sent  to  Clerk  Special  Assessments 

Date March  2.  1913 

Approved C".  E  B City  Engineer 


Fig.  2 — Form  for  Recording  Application  for 

and    Cost    and    Location     of     Sewer 

Connection. 

that  builds  the  main  line  and  on  the  old 
sewers  the  connections  arc  put  in  by  a  force 
employed   regularly  by   the   city. 

Before  a  piece  of  property  is  connected  up 
to  a  sewer  the  owner  must  come  to  the  office 
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of  the  City  Engineer  and  sign  an  application, 
for  a  sewer  connection.  The  cost  is  then 
either  immediately  charged  to.  him  if  it  is 
a  contract  sewer,  or  the  connection  is  put  in 
by  the  city  force  and  the  cost  charged  to  him. 


SEWER  FOREMAN'S  R6P0RT 
Unstop  Connection 

Premises  No 3001  Harrison St. 

between Bates St.  and Orleans St. 

Connecting  to  Sewer  in Harrison St. 

Plumber Jas.  Harris 

Owner _ W.  S.  Hatcher 

Permit  No.. .TOO Date_-..ii-/-i/.... Completed 

Work  Done 

Cause  of  Stoppage Roots  lyt  pipe .,,. 

Permanently  fixed  or  not — Main  Sewer  good  or  not 

Excavation 10x3x6 

Depth  of  connection. .6'. Ditch  braced  ornot.wet  or  dry 
Sq.   Yds.  Repaying     S.vS=S Kind Brick 


Date 
Laborer's   Name,,..  Dec. 

....... 

in 

...H.  Owen 

W 

Total  Hours....«0.. 


...2Bcts Cost  iS.OO.... 


...Total  Cost $6,00,. 

..-Hours  taken  in  Transferring None 

....Remarks 


..C,  B,  H 


..Foreman 


Fig.  3 — Form  for   Reporting  Removal  of  Ob- 
struction  from    House   Connection. 

In  either  case  the  City  Engineer  must  send 
to  the  Clerk  of  Special  Assessments  the  cost 
of  the  connection.  The  Clerk  of  Special  As- 
sessments makes  out  the  bill  and  sends  it  to 
the  owner. 

Fig.  1  shows  the  slip  issued  to  the  foreman 
of  the  sewer  force  for  a  connection  to  an 
old  sewer.  The  slips  are  made  out  in  dupli- 
cate by  using  a  stylographic  pen  and  carbon 
paper.  The  blanks  down  to  that  marked  Lo- 
cation of  Connection  are  filled  in  from  the 
owner's  application.  The  foreman  then  keeps 
the  record  of  the  job  on  this  slip  as  shown 
and  when  the  job  is  completed  returns  it  to 
the  office.  The  carbon  is  again  used  and  the 
cost  is  worked  out  on  both  slips.  The  car- 
bon copy  is  sent  to  the  Clerk  of  Special  As- 
sessments and  the  original  is  filed  in  the  City 
Engineer's  office  after  being  plotted  on  the 
sewer  map.  This  gives  the  City  Engineer  a 
complete  and  clear  record  of  each  connection 
put  in  by  the  city  force. 

Contract  Sewer  Connection, — On  the  final 
estimate  for  each  contract  sewer  the  house 
connections  put  in  are  itemized  and  numbered 
and  if  the  property  is  built  up  the  house  num- 
ber is  noted,  or  the  connection  is  marked 
"vacant  lot."    These  connections  are  all  plot- 


SEWER  FOREMAN'S  REPORT— Special 

Date 



......_ 

Foreman.    | 

Fig.  4 — Form   Used   in   Reporting  Cases   Not 

Under   Other    Headings   on    Work    Done 

by  Sewer  Force,  but  Charged  to  City. 

ted  on  the  sewer  map  as  soon  as  put  in  and  a 
card  inde.x  is  kept  of  the  voucher  book,  ar- 
ranged according  to  streets.  This  index 
makes  it  a  matter  of  a  few  minutes  to  trace 
from  the  map  to  the  voucher  book  any  con- 
■.nection. 


The  owner  fills  out  the  same  application 
blank  for  a  contract  sewer  as  for  any  other. 
The  slip  shown  in  Fig.  2  is  made  out  in  du- 
plicate,   the    heading    being    copied    from    the 


different  men  on  the  force,  so  that  we  can 
detect  any  poor  work  on  the  part  of  any  pair 
of  men.  Not  only  that,  but  if  at  any  time 
the  connection  cannot  be   found   or  defective 


Hydraulic  Rom._ 


A-d-Atlernate  positions  for  Manhole 


i;'C-  4  CyiTc- 


Fig.    1. — General    Plan    of    Collection    Works   and   Source  of  Supply,   Crosswicks,    New  Jer- 
sey Water   Works. 


application.  By  the  aid  of  the  sewer  map 
and  the  street  index  of  the  voucher  book  the 
rest  of  the  slip  is  filled  in  and  one  copy  is 
sent  to  the  Clerk  on  Special  Assessments  to 
be  used  in  making  out  the  bill  against  the 
owner  of  the  property  and  one  copy  remains 
in   the  Engineer's  office. 

Unstop  Connection, — When  a  connection 
becomes  stopped  up  the  owner  must  sign  an 
application  for  unstopping  and  the  cost  is 
charged  to  him.  Fig.  3  shows  the  slip  that 
is  made  out  for  this.  The  heading  giving  the 
name  of  the  owner,  the  location  and  the  name 
of  the  plumber,  is  filled  out  from  the  applica- 
tion as  in  the  other  connections.  One  slip  is 
given  to  the  sewer  foreman  and  one  is  kept 
in  the  office.  The  sewer  foreman  keeps  the 
record  of  the  job  on  it  and  returns  it  to  the 
office.  The  cost  is  figured  out  and  one  slip 
is  sent  to  the  Clerk  of  Special  Assessments 
The  record  on  this  slip  is  a  very  valuable  one. 
as  very  frequently  kicks  are  made  about  the 
cost  of  unstopping.  These  slips  are  printed 
on  yellow  paper  in  order  to  call  the  attention 
of  the  sewer  foreman  to  them  and  also  to 
facilitate    indexing. 

Fig.  4  is  a  slip  used  when  the  work  to  be 
done  does  not  rightly  belong  under  any  of  the 
other  heads.  It  is  printed  on  blue  paper.  It 
is  used  mostly  for  work  that  is  done  by  the 
sewer  force,  but  is  charged  to  the  city. 

This  method  of  keeping  the  record  of  the 
woric    done    has    proved    satisfactory    in    sev- 


work  shows  up  we  can  call  on  the  men  that 
put  in  the  connection. 

All  of  these  slips  are  punched  and  rein- 
forced with  small  linen  tags,  so  that  they  will 
not  tear  out  of  the  sewer  foreman's  loose  leaf 
book.  After  the  slips  are  approved  by  the 
City  Engineer  the  one  kept  in  his  office  is 
filed  in  an  ordinary  loose  leaf  filing  case. 


The    Design   and    Cost   of   the    Water 

Works  System  of  Cross-wicks, 

Ne-vv  Jersey. 

Contributed   by   C.   ^^.   Hartley.  Resident 
Engineer. 

Crosswicks,  New  Jersey,  is  a  village  of 
about  400  inhabitants,  situated  eight  miles 
southeast  of  Trenton.  The  village  recently 
installed  a  water  supply  and  distribution  sys- 
tem, comprising  5,000  ft.  of  0-in.  cast  iron 
pipe,  9,000  ft.  of  4-in.  cast  iron  pipe,  a  steel 
standpipe,  a  system  of  terra  cotta  collecting 
drains,  a  receiving  well  and  a  pumping  sta- 
tion. 

It  was  endeavored,  at  first,  to  secure  a  suit- 
able supply  from  underground  sources,  by 
artesian  wells,  and  to  this  end  a  test  well  was 
driven,  at  a  low  point  near  Crosswicks  Creek. 
Very  little  water  was  encountered  un'il  a 
depth  of  '200  ft.  was  reached.  .\t  that  depth 
there  was  water  in  abundance,  but  poor  qual- 
ity,  being   very   hard   and   containing  a    large 


^'xd'Raffers 

■Cd' 


.  4'xd'Timber 
PI. 


6"5tanciard       ,    .,,. 
TiabGoreOverfltiW^^ 
•■! ISO" 


Section  OF  RciEKvoiR       i      ,. 

ON  'A-B'  DETAIL  ofMoulding 


ON  'fl-B 
Fig.    2. — Plan    and    Section    of    Reservoir. 


eral  respects.  It  gives  the  City  Engineer  a 
clear  record  in  detail  of  the  work  done.  On 
contract  sewers  we  can  trace  up  the  whole  his- 
tory of  the  connection  from  the  face  of  the 
slip.  On  the  connections  put  in  by  our  own 
force  we  have  a   recprdof  the  work  of  the 


percentage  of  iron.  This  water  was  found, 
by  analysis,  to  be  unsuitable  for  domestic  use, 
and  another  well  was  sunk,  but  with  similar 
results. 

The    idea    of    obtaining   a    supply    by    this 
means  was  then  abandoned,  and  it  was  decioeJ 
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to  make  use  of  certain  springs,  known  as 
Henderson's  Springs,  the  average  dai'v  fi°>Y 
of  which  was  found  to  be  close  to  100,000 
gals.     The  use  of  these  springs  was  consid- 
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Fig.  3. — Elevation  and  Plan  of  Pump  House. 

ered,  in  the  first  place,  but  was  not  imme- 
diately adopted  because  of  their  distance  from 
the  town,  which  is  about  three-quarters  of  a 
mile. 

The  collecting  drains,  well  and  pumping 
station  are  located  at  the  supply  field,  while 
the  standpipe  is  across  the  creek  in  the  vil- 
lage proper.  The  water  is  collected  from  sev- 
eral springs  which  issue  from  a  hillside,  the 
collection  being  accomplished  by  means  of  8- 
in.  terra  cotta  lateral  drains,  which  in  turn 
carry  the  water  to  the  main  drain,  an  8-ui. 
terra  cotta  pipe  line  1,075  ft.  long. 
Through  this  main  drain  the  water  is  deliv- 
ered by  gravity  to  the  receiving  well.  A  plan 
of  the  collecting  system  is  shown  in  Fig.  1. 

The  main  drain  is  carried  along  the  base 
of  the  hill,  with  the  lateral  drains,  si.x  in 
number,  e.xtending  at  right  angles  to  it,  in 
lengths  varying  from  :ki  to  TO  ft.,  up  the  hill- 
side. The  main  drain  is  laid  with  cement 
joints,  which  are  carried  up  the  lateral  drains 
as  far  as  the  ground  remains  dry.  Through 
the  wet  grounds,  and  up  to  the  springs,  the 
joints  are  left  open,  and  3-in.  crushed  stone 
is  placed  around  the  pipe  and  up  to  the  top 
of  the  trench.  The  trench  is  3  ft.  wide  and 
from  0  to  6  ft.  deep.  From  the  ends  of  these 
laterals  small  trenches  were  dug  along  the 
hillside  in  various  directions,  and  filled  with 
crushed  stone  effectively  to  collect  all  the 
water  present.  The  drains  have  now  been  in 
operation  about  five  months  and  are  most  ef- 
ficient, the  water  remaining  absolutely  clear 
even  after  the  hardest  rains.  At  the  present 
time  the  total  flow  from  the  springs  is  at 
the  rate  of  8.5  gals,   per  minute. 

The  receiving  well,  which  is  shown  in  Fig. 
2.  is  of  concrete  mixed  in  the  proportion  of 
one  part  of  Portland  cement  to  two  nart« 
of  sand,  to  four  parts  of  %-in.  broken  stone. 
This  mixture  was  used  for  all  the  concrete 
work  with  the  exception  of  the  standpipe 
foundation,  which  was  a  1;3;.5  mixture.  The 
well  is  circular  in  section,  1.5  ft.  in  inside 
diameter  and  IS  ft.  deep.  The  walls  are  8 
ins.  thick  and  the  bottom  slopes  from  18  ins. 
in  thickness  at  the  walls  to  12  ins.  at  the  cen- 
ter. The  outside  forms  for  the  walls  were  of 
2  in.  by  li  in.  lumber,  held  in  place  by  three 
strands  of  wire,  each  .52  ft.  4  in.  long'  pl.->cea 
around  the  outside.  The  correct  thickness 
of  the  wall  was  maintained  by  numerous  8  in. 
braces  between  the  inside  and  outside  forms. 
This  method  of  using  the  wire  for  holding  the 
outside  forms  gave  most  excellent  results,  and 


was  cheap  and  convenient,  doing  away  with 
outside  bracing.  , 

The  roof  on  the  well  is  octagonal  in  plari. 
The  shingles  on  the  roof  were  creosoted  previ- 
ous to  laying.  The  roof  is  so  constructed 
that  one  panel  may  be  lifted  entirely  ott,  ana 
this  panel  is  provided  with  a  trap  door. 

The  main  drain  has  a  total  fall  of  1..3  tt. 
and  enters  the  well  at  elevation  33.7.  Ihere 
is  an  overflow  pipe  at  the  same  elevation  as 
the  inlet,  thus  providing  constant  circulation 
and  changing  of  the  water  in  the  well.  The 
overflow  discharges  into  Doctors  Creek,  „'00 
ft.  awav.  and  is  provided  with  an  8-in.  gate 
valve,  just  outside  the  well,  and  with  a  flap 
valve  on  the  discharge  end. 

The  pump  house  is  of  concrete,  20  ft.  oy 
30  ft.,  with  a  slate  roof,  and  8-in.  walls,  as 
shown  in  elevation  and  plan  by  Fig.  3.  The 
pumping  machinery  consists  of  one  21  h.p. 
Otto  gas  engine,  of  their  Commercial  type,  de- 
veloping a  speed  of  240  r.p.m.  To  this  en- 
gine is  direct  connected  an  8  in.  by  10  in. 
.Smith-Vaile  triplex  pump,  capacity  324  gals, 
per  minute,  manufactured  by  the  Piatt  Iron 
Works.  Dayton,  Ohio. 

The  water  is  taken  from  the  well  through 
an  8-in.  C.  I.  suction  pipe,  and  delivered_lo 
the  standpipe  through  a  6-in.  C.  I.  main  4,500 
ft.  long.  In  addition  to  a  8-in.  by-pass  and 
relief  on  the  pump,  there  is  on  the  discharge 
a  3-in.  automatic  relief  valve,  which,  together 
with  that  on  the  pump,  is  piped  back  into  the 
overflow.  A  200-gaI.  gasoline  tank,  located 
in  a  brick  chamber  underground  about  30  ft. 
away  from  the  pump  house,  completes  the 
pumping   station   equipment. 

Halfway  between  the  pumping  station  and 
the  standpipe  it  was  necessary  to  cross,  with 
the  6-in.  main,  Crosswicks  Creek.  This  creek 
is  spanned  by  a  steel  and  concrete  highway 
bridge  150  ft,  long,  divided  into  tw-o  spans 
of  75  ft.  each,  with  a  pier  in  the  center. 

The  6-in.  pipe  is  carried  through  the  abut- 
ments, and  is  suspended  under  the  floor  of  the 
bridge,  and  held  by  2  in.  by  %  in.  W.  I. 
straps,  which  are  carried  around  the  pipe, 
bolted  with  two  %-in.  bolts  and  then  brought 
up  and  hooked  over  the  flanges  of  the  floor 
beams  which  run  longitudinally.  The  straps 
are  spaced  12  ft.  apart,  and  are  placed  just 
back  of  the  bells  of  the  pipes.  The  details 
of   the   bridge  crossing  are   shown  in   Fig.   4. 

To  guard  againset  freezing  the  pipe  is  en- 
cased in  a  box  18  ins.  square  inside,  made 
of  2-in.  creosoted  lumber.  The  top  and  bot- 
tom are  made  of  10-in.  ploughed  and  grooved 
lumber,  the  joints  running  crosswise  of  the 
box.  The  top  is  made  in  5  ft.  sections,  wliicl: 
may  be  lifted  off.  The  box  is  filled  with 
turner's  dry  shavings. 

The  standpipe,'  which  was  furnished  and 
erected  by  Tippett  and  Wood.  Phillipsburg, 
N.  J.,  is  of  steel,  9  ft.  in  diameter  and  90 
ft.  high.  It  rests  on  a  monolithic  foundation 
of  concrete  11  ft.  in  diameter  at  the  top  and 
14  ft.  at  the  bottom.  The  foundation  is  8  ft. 
deep.  It  is  anchored  to  the  foundation  by  six 
2-in.  anchor  bolts  6  ft.  long.  The  plates  of 
which  the  standpipe  is  composed  vary  from 
%  in.  in  thickness  at  the  bottom  to  %  in. 
at  the  top.  The  vertical  seams  to  a  height  of 
45  ft.  are  double  lap  riveted,  while  all  others 
are  single  lap  riveted.  There  is  a  manhole 
2  ft.  from  the  bottom.  .\  4-in.  cast  iron  dram 
is  carried  through  the  foundation,  by  means 
of  which  all  the  water  in  the  standpipe  may 
be  drained  ofT. 

This  standpipe  was  erected  in  the  fall  of 
1011,  and  remained  empty  until  March,  U)12. 
It  was  subjected  during  the  winter  to  very 
severe  tests  of  extremely  cold  weather  and 
high  winds.  One  windstorm,  on  the  night  of 
Feb.  21,  1912,  reached  a  recorded  velocity  of 
100  miles  an  hour.  In  spite  of  these  unfa- 
vorable conditions,  however,  very  few  leak  de- 
veloped and  such  as  did  appear  soon  stopred 
up.    At  present  the  seams  are  absolutely  tight. 

One  of  the  principal  motives  behind  the 
construction  of  this  water  svstem  was  the 
idea  of  obtaining  efficient  and  complete  fire 
firotection  and  to  this  end  30  4-in.  two-way 
Mathews  hydrants  were  used.  Thev  were  so 
spaced    ,'.hat    the    greatest    distance    between 


any  two  is  500  ft.,  while  the  majority  4ie 
300  ft.  apart. 

The  pipe  was  furnished  by  R.  D.  Wood  & 
Co.  and  was  laid  in  a  trench  averaging  4^ 
ft.  in  depth.  It  was  tested  with  air  at  a 
pressure  of  40  lbs.  per  sq.  in.,  before  back- 
filling. The  efficacy  of  this  test  when  care- 
fully carried  out,  was  demonstrated  after  the 
completion  of  the  entire  work  when  water 
was  pumped  into  the  mains  under  an  average 
pressure  of  60  lbs.  per  sq.  in.  only  one  leak 
developed. 

The    total    contract    cost   of    the    work    was 
$14,214.77,    divided   as  follows: 
9,449.5  ft.  4-in.  cast  iron  pipe  at  $0.40..$  3,779.80 
4,997.0  tt.  6-in.   cast  iron  pipe  at  $0.60..     2,998.20 
30  4x4  in.  cast  iron  tees  at  $4.00 120.00 

4  6x6  in.  cast  iron  tees  at  $5.00 20.00 

2  6x6  in.  cast  iron  crosses  at  $7.00 14.00 

1  4-in.  Y  on  6-in.  pipe  at  $5.00 5.00 

7  4-in.  gate  valves  and  boxes  at  $10.00  70.00 

5  6-in.  gate  valves  and  boxes  at  $20.00        100.00 
5  6  in.  to  4  in.  reducers  at  $2.00 10.00 

29  4-in.   two-way  Mathew's  hydrants  at 

$30.00     870.00 

24S.3  cu.  yds.  earth  excavation  at  $0.50.         124.15 

56  »i-in.    corporation   cocks   at   $5.00 280.00 

56  lead  goose  neciis  at  $1.00 56.00 

56  curb  stops  and  wastes  at  $1.00 56.00 

56  curb  boxes  at  $1.25 70.00 

734    ft.    ?i-in.    wrought    iron    galvanized 

pipe  at  $0.20    146.80 

30  ft.     1-in.     wrought     iron     galvanized 

pipe  at  $0.30    9.00 

1,067.5  ft.   8-in.   terra  cotta  pipe  (0-6  It. 

cut),    cement   joints,   at   $0.50 533.75 

164.1    ft.    S-in.    terra   cotta   pipe   (0-6   ft. 

cut),   open  joints,  at  $0.50 82.05 

13  SxS  in.  terra  cotta  tees  at  $0.50 6.50 

95.1  cu.  yds.  concrete  masonry  at  $10.00  951.00 
1  standpipe    1,600.00 

1  pumping  station    2,144.80 

2  bricit   manholes   at   $50.00 100.00 

10.1  cu.  yds.  extra  earth  excavation  (in 

trench),  at  $0.25    2.53 

Total  contract  cost   $14,214.77 

The  plant  was  built  and  is  owned  and  op- 
erated by  the  Crosswicks  Water  Company. 
The  contractors  were  the  McGovern  Con- 
tracting Company  of  Trenton,  N.  J.  The  work 
was  designed  by  and  built  under  the  direc 
tion  of  W.  W.  Young,  consulting  engineer 
of  New  York  City.  The  writer  representing 
him  during  construction  as  resident  engineer. 

Heated  Rock  Phenomena  in  Culebra  Cut. 

— On  the  phenomena  of  heated  rock  in 
Culebra  Cut,  north  of  Paraiso  slide,  the 
Commission  geologist  has  reported  that  the 
rock  of  the  area  afifected  is  a  limy  sand- 
stone, or  marl,  in  be<js  from  an  inch  to  a 
foot,  or  more,  in  thickness,  overlying  a 
mass  of  intruded  basalt.  Between  the  beds 
are  soft,  friable  partings,  some  of  whch 
contain,  in  addition  to  lime,  a  considerable 
proportion  of  volatile  hydrocarbonic  ma- 
terial. 

The  starting  point  of  the  heating  is  the 
atmospheric  oxidation  of  this  finely  divided 
pyrite.  Oxidation  begins  as  soon  as  the 
pyrite-bearing    layers    are    exposed    to    the 
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Fig.   4 — Details   of    Pipe    Line    Hangers   and 
Insulation  at  Bridge  Crossing. 

warm,  moist  atmosphere.  The  heat  gener- 
ated is  sufiicient  in  a  short  time  to  promote 
rapid  oxidation  of  the  large  pyrite  crystals, 
which,  in  turn,  raises  the  temperature  be- 
yond the  kindling  point  of  the  volitile  hy- 
drocarbons in  the  rock,  and  these  begin  to 
burn  in  a  smoldering  way. 
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DRAINAGE    AND     IRRIGATION     SECTION 


Some  Methods  of  Measuring  Irrigation 

Water  Practiced  by  the  U.  S. 

Reclamation  Service. 

Tlie  delivery  of  irrigation  water  to  users 
requires  quick  and  accurate  measurement  at 
a  cost  for  apparatus  and  operators  which  can 
be  borne  by  the  average  landowner.  Many 
methods  of  measuring  are  employed  and  prac- 
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about  one-eighth  inch  wide  and  one-eighth 
inch  deep.  The  figures  are  cut  with  a  carving 
tool.  Markings  thus  made  will  last  as  long  as 
the  board  lasts.  When  the  gage  is  made  in 
cement  the  lines  and  figures  are  cut  or  stamped 
into  the  cement  when  it  is  partially  set. 
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driven  mechanism,  an  electric  winding  device, 
a  set  of  type  wheels  moved  by  the  clock  and 
float  and  a  weight  operated  printing  arm  or 
hammer,  which  prints  the  indicated  time  and 
gage  height  on  an  intermittent  moving  strip  of 
paper  at  certain  periods  of  time.  This  gage 
will  run  for  three  months  or  a  year  without 
attention,  if  properly  installed. 


Fig.  1 — Steward  Water  Gages. 


Style  No  I 

Fig.  3 — Weir  Gage 


StLjie  Noi 


Fig.   5 — Automatic   Clock   Gage. 


tically  all  of  them  have  received  criticism. 
In  presenting  the  follow-ing  illustrations  of 
water-measuring  devices,  therefore,  nothing 
further  is  contemplated  tiian  tlie  placing  on 
record  recent  developments  in  sucli  devices. 
These  illustrations  and  the  descriptive  text 
which  accompanies  them  are  arranged  from  a 
paper  read  before  the  Idaho  Society  of  Engi- 
neers by  Mr.  W.  G.  Steward,  Assistant  Engi- 
neer, U.  S.  Reclamation  Service,  Boise,  Idaho. 

Canal  Gages. — The  necessity  of  accurate 
gage  readings  in  connection  with  canal  meas- 
urements led  to  the  designing  of  the  type  of 
gage  now  generally  used  on  the  Boise  project. 
It  is  one  which  enables  the  gage  reader  to 
read  directly  to  fiftieths  of  a  foot  and  to  esti- 
mate to  hundredths  of  a  foot.  The  design  is 
adaptable  to  a  vertical  or  an  inclined  position. 
(See  Fig.  1.)  It  can  be  cut  in  wood  or 
marked  in  the  soft  cement  on  the  side  of  a 
rating  flume  or  cement  lined  canal. 

Several  of  these  gages  have  been  marked  in 
cement  on  various  canals  in  the  valley  and  are 


Fig.  2 — Weir  Gage. 

giving  entire  satisfaction.  They  are  durable, 
easily  read,  and  accurate.  The  gage  can  be 
any  desired  width,  it  being  only  required  that 
the  vertical  lines  be  parallel  and  equidistant 
from  each  other  and  that  t!ie  inclined  cross 
lines  be  equally  spaced.  Tlic  marking  on  a 
board  gage   consists  of  saw   cits  or  channels 


H'eir  Gages. — Two  new  types  of  weir  gages 
have  been  designed  for  use  in  the  Tieton  Unit 
of  the  Yakima  project,  copies  of  the  drawings 
of  which  are  shown  in  Fig.  '2  and  Fig.  3. 
These  gages  will  probably  give  good  satisfac- 
tion. 

Automatic  Cages. — There  are  many  makes 
of  automatic  gages  which  are  more  or  less  in 
use  in  the  United  States.  The  following  are 
some  of  them  :     The 

Friez  gage,  manufactured  in  Baltimore;  the 

Leitz  gage,  manufactured  in  San  Francisco ; 
tlie 

Lallie   gage,    manufactured   in   Denver ;    the 

Barrett  &  Lawrence  gage,  manufactured  in 
Philadelphia;   the 

Gurley  gage,  manufactured  in  Troy,  N.  Y. ; 
the 

Stevens  gage,  manufactured  in  Portland, 
Ore.,  and  the 

Bristol  gage,  manufactured  in  Waterbury, 
Conn. 

The  first  four  of  these  consist  ©f  a  combina- 


Hanaie-,  n  Automatic  Cage 

^1 


Fig.  4 — Automatic  Gage. 

tion  of  clock  and  float  driven  mechanism  and 
the  record  consists  of  a  line  drawn  across  a 
sheet  of  paper  which  is  laid  otT  in  days  and 
hours  in  one  direction  and  gage  height  in  the 
other.  Tlie  records  are  taken  for  from  seven 
days  to  one  month  continuous  duration. 
The  Gurley  gage  is  a  combination  of  .i  dock 


The  Stevens  Continuous  Water  Stage  Re- 
corder is  so  constructed  that  whenever  the  pen- 
cil reaches  the  margin  of  the  paper,  its  direc- 
tion is  suddenly  reversed,  and  it  continues  to 
record  as  before,  but  in  an  opposite  direction. 
Thus  a  rise  (or  fall)  of  any  magnitude  is  ac- 
curately recorded  to  a  uniform  scale,  and  a 
record  that  otherwise  would  be  unwieldy  is 
condensed  onto  a  strip  of  paper  11  ins.  in 
width.  The  record  paper  is  ruled  similar  to 
the  ordinary  cross-section  tracing  paper,  and 
is  furnished  in  ^-'i-yard  rolls,  one  roll  being 
sufficient  for  a  year's  record. 

An  inexpensive  and  effective  automatic  gage 
can  be  constructed  by  any  one  having  a  few 
tools  and  a  little  mechanical  ability.  This 
gage.  Fig.  4,  consists  of  a  box  provided  with  a 
door  and  a  shelf.  On  the  shelf  over  a  hole  is 
mounted  a  small  cylindrical  clock  pl.iced  on  its 
back.  The  minute  hand  of  the  clock  is  re- 
moved and  the  point  of  the  hour  hand  is 
turned  at  right  angles  to  the  face  of  the  clock. 
Over  this  clock,  with  its  center  over  the  end 
of  tlie  clock  shaft,  is  mounted  the  cylinder 
or  drum  and  the  bent  point  of  the  hour  hand 
is  inserted  into  a  small  hole  in  the  end  of  the 
drum.  The  upper  end  of  the  drum  is  held  in 
place  by  a  set  screw.  This  drum  is  made  of 
two  circular  pieces  of  wood  of  any  desired 
dimensions  on  which  is  mounted  a  roll  of 
paste  board  or  tin.  Passin.g  through  the  box 
parallel   with  the  axis  of  the  drum  is  a  float 


Fig,  6 — Section  of  Hill   Meter. 


rod  to  which  is  attacheil  by  means  of  a  screw 
eye  a  pencil  holder.  To  the  lower  end  of  this 
rod  is  attached  a  wood  float.  This  float  is 
held  from  turning  by  means  of  wire  pins  that 
may  be  passed  through  holes  in  the  float  and 
stuck  into  the  ground.  The  float  rod  should 
be  considerably  longer  than  the  box  so  as  to 
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allow  for  depth  of  stilling  bo.v  and  movement 
of  float. 

In  the  operation,  the  gage  is  placed  on  a 
board  over  a  well  or  stilling  bo.x  at  one  side  of 
the  weir  pool.  The  water  in  the  pool  is  ad- 
mitted to  the  well  or  bo.x  by  a  small  pipe  or 
hole  in  the  side  of  the  bo.x.  The  pencil  holder 
is  placed  on  the  gage  rod  so  it  will  record 
the  indicated  gage  height  of  the  water  over  the 
crest  of  the  weir.  The  record  paper  on  the 
drum  is  marked  horizontally  in  hours  and  ver- 
ticallv  in  feet  and  inches,  or  in  feet  and  tenths. 
It  is  better  to  have  no  numbers  indicating 
inches  or  tenths  of  the  paper  till  the  gage  is 
set  and  then  number  the  lines  as  desired,  a= 
this  will  give  greater  range  of  gage  movement 
for  a  given  length  of  cylinder  and  record 
paper.  This  gage  can  be  built  for  $-4  or  $5 
and  with  intelligent  use  gives  good  results. 
The  drum  revolves  twice  a  day  and  a  record 
sheet  can  be  used  two  or  more  days. 

.•\nother  form  of  automatic  gage  that  can  be 
easily  constructed  has  been  designed  by  Ray 
Lyman  of  Twin  Falls  (see  Fig.  5).  It  con- 
sists of  a  clock  A  from  which  the  glass  disc 
and  the  minute  hand  are  removed;  a  threaded 
shaft  B  %-in.  in  diameter,  9  or  10  ins.  long, 
in  the  ends  of  which  are  drilled  3/32  in.  holes 
about  %-in.  deep.  The  end  of  the  clock  shaft 
is  slightlv  flattened  with  a  file  and  one  end 
of  the  threaded  rod  is  slightly  flattened  by 
hammering  after  the  hole  is  drilled,  so  as  to 
make  the  drill  hole  slightly  oblong  to  fit  the 
end  of  the  clock  shaft  more  or  less  closely. 
The  other  end  of  the  threaded  shaft  is  carried 
by  a  conical  pointed  screw  L  which  is  screwed 

Tivo  Points  of  same  Clev 
Upper  Bench  ' -Lower  Bench 


gage.  It  is  a  little  more  difficult  to  build  and 
operate  the  gage,  but  it  has  the  advantage  of 
giving   longer   continuous   record. 

Automatic  Registers.-At  the  present,  the 
service  is  experimenting  on  two  automatic 
registering  or  integrating  devices  for  the  meas- 


cylinder 


Fig.   7— Hanna   Self-Registering   Meter. 

urement  of  water  in  canals.  The  one  known 
as  the  Hill  meter  which  is  a  modification  of 
the  Grant  and  Mitchell  patents,  the  other  is 
the  Hanna  meter. 

The  Hill  meter,  Fig.  6,  consists  of  a  box  or 
heading  constructed  so  as  to  form  an  inverted 
syphon,  in  the  discharge  end  of  which  is  sus- 


a  section  of  a  sphere  which  in  turn  drives  a 
cylindrical  drum  mounted  on  a  shaft.  This 
shaft  drives  a  recording  device.  The  cam  is 
moved  by  the  float  and  float  wheel  and  in  turn 
moves  the  arm  of  the  cylinder  so  as  to  make 
the  point  of  contact  bet\\'een  the  cylinder  and 
the  sphere  such  that  the  integrated  record  will 
correspond  to  the  weir  discharge  during  the 
period  of  its  operation.  The  record  will  be 
read  in  acre-feet  or  some  known  factor  there- 
of. This  meter  is  applicable  to  the  recording 
of  any  discharge  where  there  can  be  made 
a  discharge  curve.  It  can  be  used  on  weirs, 
submerged  or  open  orifices,  rating  flumes,  or 
open  channels. 

Weir  Discharge.— Dm'mg  the  summer  there 
was  conducted  a  series  of  experiments  on  dis- 
charge measurements  over  rectangular  and 
trapezoidal  weirs.  The  results  have  been 
worked  into  tables  for  each  tenth  of  gage 
height,  copies  of  which  are  given. 

The  results  obtained  correspond  almost  ex- 
actly to  the  result  given  by  weir  formulas  to  a 
depth  equal  to  one-third  of  the  base  of  the 
weir,  .\bove  that  point  the  tables  show  an  in- 
creasing discharge  over  that  given  by  the  for- 
mula. It  is  expected  that  a  more  complete 
report  on  the  results  of  this  series  of  experi- 
ments will  be  published  later. 

Submerged  Orifice— In  ditches  where  there 
is  not  enough  fall  to  make  a  good  weir  meas- 
urement, the  submerged  orifice  has  been  used 
with   good   results  on  the   Marysville   project. 
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Fig.    8 — Submerged    Orifice    for    Measuring 
Water. 
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Fig.  9 — Sliding  Gage  for  Obtaining  Heads  on 
Submerged   Orifice. 


through  the  end  board  of  the  supporting  frame 
F.  On  the  threaded  shaft  is  mounted  a  pencil 
D  carrying  nut  C  preferably  made  in  two 
parts,  so  the  pencil  D  can  be  moved  along  the 
shaft  by  pressing  a  spring  and  opening  a  nut. 
In  the  design  shown  the  carrying  nut  is  made 
of  a  small  piece  of  galvanized  sheet  iron  cut 
and  bent  to  proper  shape.  The  pencil  is 
passed  through  the  nut  and  held  in  contact 
with  the  float  board  G  by  a  rubber  band  or 
spring,  and  is  guided  by  having  the  end  of 
the  pencil  move  between  the  two  strips  of  the 
supporting  frame. 

The  gage  board  is  carried  on  a  rod  //  which 
is  fastened  to  a  float  /  about  1-ft.  square.  The 
gage  board  is  made  movable  on  the  rod  by 
means  of  a  set  screw  so  it  can  be  set  at  any 
place  along  the  rod.  On  the  board  is  mounted 
the  recording  paper  and  tht  board  and  pencil 
are  so  set  that  the  point  of  the  pencil  will  re- 
cord the  hour  and  the  gage  height  coincident 
with  the  time  of  setting.  The  clock  drives 
the  pencil  at  a  uniform  rate  acmss  the  board 
and  the  board  moving  with  any  change  of  gage 
height  causes  the  pencil  to  record  the  varia- 
tions. The  clock  shaft  turns  24  times  in  a  day 
and  if  the  threads  on  the  pencil  shaft  arc  2t  to 
the  inch,  the  pencil  will  move  1  in.  a  day. 
This  gage  will  record  seven  davs  or  more  with- 
out changing  the  paper,  according  to  the  length 
of  the  pencil  shaft.  If  the  sliaft  be  cut  to  2ft 
threads  to  the  inch,  ordinary  cross  section 
paper  can  be  u.^ed  fc-  records  and  each  1/10 
inch  on  the  paper  will  record  two  hours  of 
time.     -•Xny  suitable  cover  may  be  used  for  the 


pended  a  movable  shaft  on  which  is  mounted 
a  head  with  wings  or  flukes.  The  upper  end 
of  the  shaft  is  connected  with  a  device  which 
registers  the  revolutions  of  the  head  which  is 
turned  by  the  water  as  it  passes  through  the 
box.  ."Xs  the  rating  of  this  type  of  meter  head 
is  a  straight  line,  the  recording  device  is  so 
arranged  that  the  result  is  integrated  and 
given  in  the  recorder  in  acre-feet  or  some 
known  factor  thereof.  This  meter  within  the 
range  of  its  capacity  will  give  reliable  results. 
The  cost  of  its  installation  should  not  be  great. 
It  is  adapted  to  certain  sized  laterals  having  a 
comparatively  steady  flow  and  as  there  are 
four  sizes  of  meter  made  they  cover  most  con- 
ditions. 


date 


Fig.   10 — Twin    Falls   Measuring    Gate. 

The  Hanna  meter.  Fig.  7,  con.=;<5ts  of  a 
clock,  a  spherical  planimeter  attachment  and 
a  float  driven  cam.  The  cam  is  made  to  cor- 
respond to  a  discharge  curve  of  a  weir,  a 
heading  or  a  stream  rating.     The  clock  drives 


Figs.  8  and  9  show  the  details  of  the  con- 
struction of  the  measuring  box  and  a  special 
slide  gage  used. 

To  get  the  discharge,  the  runner  on  the  body 
of  the  gage  is  set  at  zero.  The  point  A  of  the 
gage  is  placed  on  the  upper  bench  and  the  slide 
is  run  down  until  it  touches  the  water  surface 
in  the  stilling  box.  Then  the  point  B  on  the 
runner  is  placed  on  the  lower  bench  and  the 
body  of  the  gage  is  pushed  down  until  the 
slide  touches  the  water  surface.  The  water 
pressure  is  then  read  on  the  left  hand  side  of 
the  slot  in  ihe  runner  and  the  discharge  is 
read  in  column  which  corresponds  to  the  size 
of  the  orifice.  For  small  heads  this  measure- 
ment must  be  made  very  accurately. 

The  Tmin  Falls  Measuriiuj  Gate. — This  gate 
is  patented  by  W.  A.  Buis:  .\.  M.  McPherson, 
Boise.  Idaho,  is  general  agt-nt.  The  device  is 
used  on  the  Twin  Falls  project  with  consid- 
erable success.  (See  Fig  lO.)  It  consists  of 
a  heading  with  an  upper  and  lower  gate.  The 
upper  gate  is  used  to  regulate  the  flow.  The 
lower  gate  is  used  to  regulate  the  discharge 
opening  and  to  indicate  the  discharge.  On 
this  gate  are  four  columns  headed  2-5.  50,  75 
and  100  respectively,  which  numbers  indicate 
the  size  of  the  gate  opening,  at  which  the 
gate  may  be  set.  In  the  columns  below  are 
marks  and  on  these  marks  are  given  the  dis- 
charge in-  inches  through  the  "gate  opening 
when  the  water  surface  stands  at  the  indi- 
cated mark.  The  water  below  must  have  a 
free  get  away.  Where  there  is  backwater, 
flash  boards  must  be  placed  under  the  lower 
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TABLE     I.— DISCHARGE     TABLE    FOR    SUB- 
MERGED ORIFICE. 
Q  =  4.S95   Vh     C  =  n.ci     A  =  1   sq.   ft. 


TABLK       IV.— GAGE       in:ii;HT       AND       Dl.- 
CHARGE    TABLIi    FOR    ONE-FOOT 
CIPPOLETTI  WEIR. 
CIppoletti 
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1.869 
1.935 
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2.129 
2.178 
2.235 
2.289 
2.343 
2.396 
2.448 
2.498 
2.547 
2.596 
2.644 
2.690 
2.736 
2.782 
2.826 
2.870 
2.913 
2.956 
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3.039 
3.080 
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4.469 
4.496 
4.524 
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4.579 
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4.633 
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Fig.  11 — Discharge  Curves  for  Six-Inch  Cip- 
poletti    Weir. 


gate,    raising  the   opening   until   there   is   free 

flow  of  water.     The  gate  may  be  made  in  anj' 

width  and  for  any  desired  height  of  opening. 

TABLE  II.— GAGE  HEIGHT  AND  DISCHARGE 

TABLE  FOR  SIX-INCH  CIPPOLETTI 

WEIR. 

Formula:     Q  =  3.3  2/3   b  h  3/2. 

Ciopoletti 

Gage        formula         Actual  Per  cent 

H'ght.    discharge,  discharge.  Diff.  of  diff. 

.00  .000  

.10  .053  Same  as  

.20  .151  formula  

.30  .277  .283  006  2.1 1 

.40  .426  .463  .037  8.69 

.50  .595  .668  .073  12.27 

.60  .782  .906  .124  15.86 

.70  .986  1.1 86  .200  20.28 

.80  1.203  1.492  .287  23.82 

.10  1.437  1.S32  .395  27.49 

1.00  1.683  2.194  .511  .'.0.36 

TABLE       III.— GAGE       HEIGHT       AND       DIS- 
CHARGE    TABLE     FOR     SIX-INCH 
RECTANGULAR  WEIR. 

Formula:     Q  =  3.33  (h— .2h)   h  3/2. 
Francis 

Gage       formula        Actual  P^';.S";!i' 

H'ght.    discharge,  discharge.          Diff.  of  dirt. 

.00                 .000               ■••:• 

.10                 .050                 .051                 .001  2.00 

.20                  .137                  .142                  .005  3.Gji 

.30                  .241                  .254                  .013  a.Sn 

.40                  .354                  .391                   037  10.4."; 

.50                  .471                  .551                  .080  16.99 

.60                 .588                .725                .137  23.30 

.70                  .702                  .916                 .214  30.49 

.80                  .810                1.125                  .315  38.8!l 

.90                   .910                 1.350                   .440  48.3.. 

1.00                 .999               1.587                .5XS  aS.Si; 


Gage 

foimula 

Actua 

H-ght. 

discharge. 

dlscharg 

.01 

.003 

.10 

.107 

.20 

.301 

.30 

.553 

.40 

.852 

.50 

1.190 

1.200 

.60 

1.565 

1.603 

.70 

1.972 

2.066 

.80 

2.409 

2.565 

.90 

2.875 

.3.105 

1.00 

3.367 

3.6S6 

1.10 

3.884 

4.325 

1.20 

4.426 

5.027 

1.30 

4.990 

5.781 

1.40 

5.577 

6.595 

1.50 

6.185 

7.450 

1.60 

6.814 

8.343 

1.70 

7.462 

9.276 

1.80 

8.130 

10.229 

1.90 

8.817 

11.256 

2.00 

9.522 

12.345 

Diff. 


Per  cent 
of  diff. 


.010 

.038 

.094 

.156 

.230 

.319 

.441 

.601 

.791 

1.018 

1.265 

1.530 

1.798 

2.099 

2.439 

2.823 


0.S4 
2.43 

4.77 

6.4S 

8.00 

9.47 

11.35 

13.58 

15.85 

18.25 

20.45 

22.45 

24.10 

25.82 

27.66 

29.65 


TABLE       v.— GAGE       HEIGHT       AND       DIS- 
CHARGE   TABLE    FOR    TWO-FOOT 
CIPPOLETTI  WEIR. 
Cippoletti  • 

formula         Actual  Per  cent 

discharge,  discharge.  DifE.  of  diff. 

.00  ....  

Same  as  ....  

formula  ....  


Gage 
H'ght 

.00 

.10 

.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


.21 

.60 

1.11 

1.70 

2.38 

3.13 

3.94 

4.82 

5.75 

6.73 

7.77 

8.75 

9.98 

11.15 

12.37 

13.63 

14.92 

16.26 

17.63 

19.04 


2.38 

3.14 

3.98 

4.87 

5.84 

6.90 

8.06 

9.28 

10.56 

11.91 

13.31 

14.78 

16.34 

17.94 

19.58 

21.35 


.01 

.04 

.05 

.09 

.17 

.29 

.43 

.58 

.76 

.94 

1.15 

1.42 

1.68 

1.95 

2.31 


0.32 
1.02 
1.04 
1.57 
2.53 
3.73 
4.86 
5.81 
6.82 
7.60 
8.44 
9.52 
10.33 
11.06 
12.13 


.95 


7J 
70 
6} 
60 
5i 
30 
« 
■W 
J! 
30 
IS 
-10 
.15 
JO 
-05 
0 


Diff- 3056% 
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Fig.  12 — Discharge  Curves  fc   Six-inch    Cip- 
poletti   Weir. 


TABLE  VI— GAGE  HEIGHT 

AND    DISCHARGE 

TABLE 

FOR      THREE-FOOT 

CIPPOLETTI 

WEIR. 

Cippoletti 

Gage 

formula 

Actual 

Per  cent 

H'ght. 

discharge. 

discharge 

Dift. 

of  diff. 

.00 

.00 

.10 

.32 

.33 

.01 

.20 

.90 

.91 

.01 

.30 

1.66 

1.68 

.02 

.40 

2.56 

2.58 

.02 

.50 

3.57 

3.60 

.03 

,84 

.60 

4.69 

4.75 

.06 

1.2S 

.70 

.1.92 

6.03 

.11 

l.S'l 

.80 

7.23 

7.36 

.13 

1.80 

.90 

8.62 

8.77 

.15 

1.74 

1.00 

10.10 

10.29 

.19 

1.88 

1.10 

11.65 

11.90 

.25 

2.15 

1.20 

13.28 

13.56 

.28 

2.11 

1.30 

14. P7 

15.36 

,39 

2.61 

1.40 

16.73 

17.21 

,48 

2.87 

1.50 

18.56 

19.10 

,54 

2,91 

1.60 

20.44 

21.12 

.68 

3,33 

1.70 

22,39 

23.21 

.82 

3,66 

1.80 

24.39 

25.37 

.98 

4.02 

1.90 

26.45 

27.54 

1.09 

4.12 

2.00 

28.57 

29. S2 

1.25 

4.3S 

2.10 

30.74 

32.111 

1.42 

4.62 

2.20 

32.96 

34. .-.3 

1.57 

4.76 

2.30 

35.23 

37.00 

1.77 

5.02 

r.\f:I,E      VII.  — G 

CHARGE    T 

UECT 

Francis 

formula 

discharge. 

000 


Gage 
H'ght 

.00 

.10 

.20 

.30 

.40 

.50 

,60 

.70 

.80 

.90 
1.00 
1.10 
1.20 
1.30 


.103 

.286 

.514 

.77,5 

1.060 

1.362 

1.677 

2.001 

2.331 

2.664 

2.997 

3.327 

3.652 


\<;|.:  IIEli 
ABLE  FOR 
ANGILAK 

Actual 

discharge. 

Same  as 

formula 

.287 

.521 

.801 

1.111 

1.4.59 

1.830 

2.233 

2.668 

3.125 

3.609 

4.119 

4.664 


HT       AND      DIS- 
ONE-FOOT 
WEIR. 


Diff. 


.001 
.007 
.026 
.051 
.097 
,153 
.232 
.337 
.461 
.612 
.792 
1.012 


Per  cent 
of  diff. 


0.33 

1.36 

3.35 

4.81 

7.12 

9.12 

11.59 

14.46 

17.30 

20.42 

23.81 

27.71 


Submerged  Weirs. — In  many  places  where 
weirs  are  used,  it  is  necessary  to  make  part  of 
the  deliveries  over  weirs  that  are  more  or 
Iciis  siihmerged.  Fig.  II  shows  a  diagram  by 
which  such  discharge  may  Ite  easily  computed 
within  a  reasonable  degree  of  accuracy  pro- 
vided the  sithniergence  Is  not  too  great.  In 
the  use  of  this  diagram  the  upper  and  lower 


TABLE     VIII.— GAGE      HEIGHT      AND      DIS- 
CHARGE   TABLE    FOR    TWO-FOOT 
RECTANGULAR    WEIR. 
Francis 

formula         Actual 
discharge,  discharge. 


Gage 
H'ght. 

.00 

.10 

.'JO 

.30 

.40 

.50 

.60 

.70 

.80 

.90 
1.00 
1,10 
1.20 
1.30 
1.40 
1.50 
1.60 

100 
95 
90 
Si 
dO 
Ji 
TO 
6i 
00 
55 
iO 
45 
40 
-35 
.30 
iS 
ZO 
J5 
.10 
.05 
0 


Fig.      13- 


.00 

.21 

..i8 

1.06 

1.62 

2.24 

2.91 

3.63 

4.38 

5.17 

5.99 

6.84 

7.70 

8.59 

9.49 

10.40 

11.32 


.00 

.21 

.59 

1.0X 

1.64 

2.27 

2.97 

3.73 

4.54 

5.40 

6.30 

7.25 

8  25 

9.28 

10.36 

11.50 

Per  cent 

Diff. 

of  dift. 

.oi 

'i.'72 

,02 

1.S9 

.02 

1.23 

.03 

1.34 

.06 

2.06 

.10 

2.75 

.16 

3.65 

.23 

4.45 

.31 

5.13 

.41 

5.99 

.55 

7.14 

.69 

8.03 

.87 

9.17 

.10 

10.58 

-i/ 
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Discharge    Curves     for 
Rectangular   Weir. 


Six-inch 


heads  on  tiie  weir  arc  found  in  the  usual  man- 
ner. Note  in  the  diagram  the  percentage  indi- 
cated by  the  diagonal  line  which  passes  nearest 
to  the  point  where  the  horizontal  line  from  the 
upper  gage  height  crosses  the  vertical  line 
from  the  lower  gage  height.  This  indicated 
percentage  is  to  be  used  as  a  coefficient  correc- 
tion for  the  amount  of  discbarge  which  is 
given  in  the  weir  table  for  the  given  upper 
gage  height.  The  submerged  weir  should 
never  be  used  if  it  can  be  avoided. 

T.VBLE      IX. GAGE     HEIGHT     AND     DIS- 
CHARGE   TABLE    FOR    THREE-FOOT 
RECTANGULAR     WEIR. 
Francis 


Onge 

formula 

Actual 

Per  cent 

H'Khl. 

discharge. 

dlschnrge. 

Dlflr. 

of  dift. 

,00 

.00 

.00 

.10 

.31 

.33 

.02 

6.45 

.20 

.S3 

.91 

.03 

3.41 

.30 

1.61 

1.6o 

.04 

2.48 

,40 

2.46 

2.53 

.07 

2.85 

,50 

3.41 

3.50 

.09 

2.64 

.60 

4.46 

4.56 

:}8 

2.24 

.70 

B.58 

5,73 

2.69 

.80 

6,77 

7.00 

.23 

3.40 

.90 

8,02 

S.32 

,30 

3  74 

1.00 

9,S2 

9,73 

.41 

4.40 

1.10 

10.68 

11,20 

,52 

4.87 

1.20 

12,08 

12,70 

.62 

5.13 

1.30 

13,52 

14.26 

,74 

5.47 

1.40 

16.00 

15.82 

,82 

5.47 

1,.i« 

16.63 

17.51 

,98 

5.93 

1.60 

18.06 

19.23 

1.17 

6.48 

1.70 

19,63 

21.01 

1.38 

7.03 

l.SO 

21,23 

22,86 

1.63 

7.68 

1.90 

22.8.'. 

24.79 

1.94 

8.49 

2.00 

24.48 

26.80 

2.32 

9.48 

2.10 

26.14 

?1S 
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The  Arrowrock  Dam,  Boise  Project,  U. 

S.  Reclamation  Service;  The  High- 
est Dam  in  the  World. 

The  nibble  concrete  dam  aju  ft.  high  which 
is  being  built  across  the  Boise  River  about  2'S 
miles  above  Boise,  Idaho,  will  he  the  highest 
masonrv  dam  in  the  world.  Figure  1  is  a 
plan  of' the  site  of  the  dam,  which  also  shows 
the  construction  camp  and  service  railway,  and 
Fig.  2  is  a  cross-section  at  the  highest  part. 
The  preliminary  work  needed  for  the  con- 
struction of  this  dam  h.TS  been  quite  extensive 
and  it  is  described  with  some  incidental  re- 
marks on  the  dam  itself  in  a  paper  by  Mr. 
Chas.  H.  Paul.  Engineer  in  Charge,  in  the 
Journal  of  the  Idaho  Society  of  Engineers. 
We  are  indebted  to  this  paper  for  the  text 
which  follows  and  to  the  "Reclamation  Rec- 
ord"  for  the  illustrations. 

The  site  of  the  .-Xrrowrock  dam,  which  will 
effect  the  storage  of  water  in  the  .Arrowrock 
Reservoir,  is  in  the  canyon  of  the  Boise  River, 
about  20  miles  above  the  city  of  Boise.  The 
canyon  at  this  point  is  fairly  narrow,  with 
high,  steep,  bare  granite  cliffs  on  the  north 
side,  and  on  the  south  side  a  less  precipitous 
slope,  covered  for  some  distance  by  a  cap  of 
lava  which  rises  almost  perpendicularly  from 
its  contact  with  the  granite,  about  20  ft.  above 
the  water  surface,  to  a  height  of  about  50  ft. 
The  top  of  this  lava  bench  is  nearly  level 
and,  like  the  granite  slope  above  it,  is  cov- 
ered with  a  thin  layer  of  earth,  and  some 
vegetation.  This  cap  of  lava,  hanging,  as  it 
were,  on  the  granite  slope,  is  all  that  is  left  of 
a  flow  that  at  one  time  undoubtedly  obstructed 
the  river  channel  to  the  height  now  indicated 
by  the  top  of  the  bench.  Fortunately,  this 
lava  is  of  excellent  quality,  hard,  firm,  and 
very  compact:  seamy,  of  course,  but  with  al- 
most no  continuous  open  seams  that  would 
suggest  a  question  as  to  its  value  as  a  foun- 
dation. The  contact  between  the  lava  and 
the  granite,  which  has  been  carefully  ex- 
plored, is  found  to  be  very  close,  and  re- 
markably free  from  gravel  seams,  pockets,  and 
pot  holes,  which  arc  so  usual  in  this  kind  of 
formation. 

The  Arrowrock  site  was  selected  after  sev- 
eral years  of  general  investigations  and  sev- 
eral months  of  detailed  study.  The  Boise 
River,  as  is  well  know'n  by  those  who  have 
studied  it  carefully,  while  remarkably  well 
supplied  with  dam  sites,  is  sadly  lacking  in 
reser\oir  sites.  Where  the  few  otherwise  de- 
sirable reservoir  sites  do  occur  they  either 
are  located  too  far  up  the  river  to  be  assured 
of  an  adequate  water  supply,  or  are  too  small 
to  be  of  much  value,  or  are  handicapped  by 
the  absence  of  the  required  dam  site.    A  study 


small  reservoirs  on  the  several  branches  of 
the  river  to  store  practically  all  the  low  year 
Hood  waters  of  these  branches,  or  to  build 
one  large  reservoir  far  enough  down  on  the 
river  to  catch  the  i^ow  from  all  the  main 
tributaries.  Preliminary  estimates  indicated 
that  the  latter  scheme,  with  a  reservoir  at  the 
junction  of  the  South  Fork  with  the  main  river, 
would  be  the  most  economical,  both  for  first 
cost  and  for  future  operation  and  mainte- 
nance; this  scheme  has  the  added  advantage 
also  of  closer  proximity  to  the  heads  of  the 
canals  and  the  land  to  be  watered,  hisuring 
quicker  action  and  less  loss  of  water  in  times 
of  scant  supply.  For  this  reservoir,  which  is 
now  known  as'  the  .\rrowrock  Reservoir,  two 
damsites  have  been  investigated,  one  at  Hell- 
gate,  about  one  mile  below  the  mouth  of  the 
South  Fork  or  three  miles  above  the  Arrow- 
rock site,  and  the  other  at  .Arrowrock.  The 
.Arrowrock  site  presented  fewer  difficulties  of 
construction,  more  favorable  foundation,  and 
less  probable  cost  for  the  same  storage  capac- 
ity. Early  in  the  investigations  it  was  realized 
lliat  an  extremely  high  dam  would  he  required 
to  secure  the  necessary  storage,  and- before  the 
plans  were  past  their  preliminary  stage  it 
was  seen  that  the  Arrowrock  dam,  if  built  to 
the  height  required,  would  have  the  distinction 
of  being  the  highest  in  the  world. 

Railroad. — As  soon  as  the  construction  of 
the  Arrowrock  dam  was  decided  upon,  im- 
mediate steps  were  taken  to  improve  the  trans- 
portation facilities  from  Barberton,  the  near- 
est railway  station,  to  the  site  of  the  work. 
Severalpreliminary  surveys  for  a  railroad  had 
already  been  made  and  the  line  that  seemed 
to  be  the  most  feasible  followed,  from  Bar- 
berton, the  north  side  of  the  river  to  Goose- 
neck, a  distance  of  nine  miles,  where  it  crossed 
the  river  to  the  south  side,  to  a  point  a  short 
distance  below  the  .Arrowrock  damsite,  where 
the  yards  will  -be  located.  From  here  a  spur 
is  continued  on  the,  south  side  of  the  damsite, 
and  a  second  river  crossing  takes  another 
spur  through  the  site  of  the  construction  camp 
to  the  north  end  of  the  dam.  As  soon  as  right 
of  way  had  been  acquired,  the  grading  of  the 
roadbed  was  commenced  and  track  laying 
followed  as  fast  as  practicable.  The  road  has 
a  maximum  grade  of  1%  per  cent  and  the 
sharpest  curve  will  be  12°.  The  Gooseneck 
bridge  consists  of  two  1.50-ft.  spans  and  the 
.Arrowrock  bridge  of  four  68-ft.  spans.  Both 
bridges  are  timber  structures.  A  60-ton  Por- 
ter locomotive,  the  necessary  flat  and  box  cars 
and  a  passenger  coach  have  been  purchased 
and  are  now  in  commission. 

li'agoti  Road. — Pending  the  construction  of 
the  railroad,  it  was  necessary  to  do  consider- 
able  work   (m   the  old   wagon   road,   in  order 


passes  through  the  reservoir  site  for  a  dis- 
tance of  ten  or  twelve  miles  above  Arrowrock. 
A  new  road,  to  replace  this  old  one,  is  Imilt 
around  and  above  the  flow  line.  About  five 
miles  of  road  up  Cottonwood  creek  has  been 
rebuilt  to  facilitate  hauling  of  lumber  from 
the  sawmill,  which  as  been  located  on  that 
creek  about  seven  miles  above  its  mouth. 

Camp.— A  construction  camp  for  the  accom- 
modation of  800  to  l.iiOO  men  is  built  at  Ar- 


Fig.    1. — Plan    of   Site   of   Arrowrock    Dam. 


of  the  irrigation  needs  of  iht  Boise  valkv  and 
the  hydrr.graph  of  the  river  leads  to  the'  con- 
clusion that  all  the  water  that  it  is  practicahl.-: 
to  store  should  be  conserved,  and  that  durii-.tr 
some  low  years  even  the  \vl,  '...  pow  of  the 
river  is  hardly  5ii(^;icnt  tM  i.'.  ■'  ;h,'  dcinaiids. 
The  storage  problem  sifted  ilu'n  t'l^-i-  to  one 
of   two  ahernatives.     Either   to  build   enough 


that  the  cost  of  freighting  might  be  kept  down 
to  a  reasonable  figure.  A  piece  of  road  al)out 
two  miles  long  was  built  also  from  Gooseneck 
connecting  with  the  old  road  just  abovo  His'h- 
land  Vailcy,  to  be  used  after  the  raiirriad  had 
-.■cached  Gooseneck  and  wdiiie  the  i:np»r  erd 
of  the  railroad  and  the  two  viver  cr.-is3in"s 
were    being    constructed.      The    --.Id    hin'iwav 
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Fig.  2 — Cross  Section  of  Arrowrock   Dam  at 
Highest   Point. 


rowrock.     Practically  all   the  lumber   for  this 
camp    was    cut    at    the    Cottonwood    sawmill, 
which  was   set  up  and  put  into   operation   as 
early  last  spring  as  weather  conditions  would 
permit.  This  mill  will  also  get  out  all  the  lum- 
ber needed   for   construction   purixjses   at    the 
dam,   and   will   be   a   great   convenience    inas- 
much  as   any   special   requirements   may    thus 
be  filled  on  short  notice.     The  principal  camp 
buildings   are — a  large  warehouse,  which   will 
be  kept  stocked  with  all  articles  needed  on  the 
work.     This  stock  will  be  issued  upon  requisi- 
tion to  the  foreman  on  the  work,  and  to  the 
mess,    mercantile    store,    machine    shop    and 
tool  house :   a  mercantile  store,  which  is  kept 
stocked  with  all  articles  needed  to  supply  the 
personal   wants   of   the   men   and    families   on 
the  work;   a   mess   house  that  will  accommo- 
date 7.50  men  at  one  sitting;  liunk  houses  and 
dormitories;     an     office     building;      a     fully 
equipped    machine    shop ;    a    stable    that    will 
house  70  horses;  a  bath  house;  a  club  house 
where  the  men  may  spend  their  leisure  hours 
in  reading  or  enjoying  the  various  games  pro- 
vided   for   their   recreation;   a  hospital   under 
the  charge  of  a  resident  physician  assisted  by 
a   trained   nurse,   where  cases  of   accident   or 
sickness   are   cared   for,   and   several   cottages 
w^hich    are    rented   to    the   principal   employes 
having  families.     The   water  supply   is   taken 
from   Deer    Creek,    which   flows   through    the 
camp.     A   small  storage  reservoir  and  diver- 
sion   dam    have    been    built    about    1%    miles 
above   camp,   from   which   the   water  is  taken 
through   a  covered  flume  into  a  storage  tank 
located  on  the  hill  just  above  the  works  and 
at  an  elevation  about  .350  ft.  higher  than  the 
buildings.     A   6-in.  main  of  wood  stave  pipe 
distributes   the   water    around    camp   and    hy- 
drants are  so  located  that  at  least  two  standard 
fire  streams  under  more  than  100  lbs.  pressure 
can   be   put   onto    any   building.      A   complete 
sewerage  system,  including  a  'septic  tank,  has 
also  been  installed  and  strict  watch  is  kept  of 
sanitary  conditions,  to  the  end  that  the  gen- 
eral health  of  the  camp  may  be  kept  as  good 
as   possible.     The   principal  buildings   will   be 
heated  by  steam  from  a  central  heating  plant. 
Telephone  System.— "Vhf^  Twin  Springs  toll 
line    of    the    Bell    Telephone    svstcm    passes 
through  the  camp,  and  a  toll  station  is  main- 
tained at  the  Arrowrock  office.    A  government 
line  has  also  been  built  from  the  Boise  office 
of  the  Reclamation  Service  to  the  Arrowrock 
office,   following,   in   general,   the   line   of   the 
railroad   and   connecting  up  the  various   con- 
struction camps,  warehouses   and   forwarding 
stations  along  the  line.    .At  Arrowrock  a  cen- 
tral   station    will   be   maintained    from    whicli 
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local  lines  will  be  run  to  the  desks  of  the 
principal  men  in  the  office,  to  the  warehouse, 
store,  mess,  shops,  etc.,  to  several  convenient 
points  over  the  work,  and  to  the  residences  of 
the  principal  engineers  and  construction  men, 
who  are  liable  to  be  called  upon  during  the 
evenings  or  at  night. 

Pozvc-  Plant. — On  account  of  the  high  cost 
of  coal,  the  expense  and  inconvenience  of 
providing  for  extensive  storage,  and  the  un- 
certainty of  obtaining  the  necessary  supply 
during  all  seasons  for  the  operation  of  the 
construction  plant,  electric  power  will  be  used 
in  so  far  as  practicable.  For  the  purpose  of 
supplying  this  power,  a  1,.500-KW  plant  is 
constructed  at  the  Biose  Diversion  dam  where 
a  fall  of  about  "2.5  ft.  is  obtained.  This  plant 
consists  of  three  Allis-Chalmers  850-hp.  hy- 
draulic turbines,  each  connected  to  a  62.5-KVA 
generator.  This  machinery  is  housed  in  a  re- 
inforced concrete  building,  for  it  is  believed 
that  this  power  house  will  be  a  valuable  as- 
set to  the  project  after  the  construction  work 
at  Arrowrock  is  completed.  Two  23,000-volt 
transmission  lines  will  carry  the  power  from 
this  plant  to  Arrowrock,  duplicate  lines  being 
used  to  insure  continuous  service  in  case  of 
trouble  on  one  of  the  lines. 

Construction  Plant. — Considerable  study  is 
just  now  being  given  to  construction  plant 
needs  and  although  some  of  the  plant  to  fill 
the  earlier  requirements  has  already  been  pur- 
chased, it  is  only  a  small  portion  of  what 
will  be  needed  before  the  work  is  completed. 
Two  l-'j-ton  Lidgerwood  Cableways,  each  about 
1,500-ft.  span,  have  been  purchased  and  will 
be  delivered  within  a  few  weeks.  Several  der- 
ricks, two  No.  5  Austin  crushers,  six  Burley 
drills,  two  compressors,  several  pumps,  tw-o 
pile  drivers,  and  motors  of  various  sizes,  be- 
sides a  considerable  supply  of  smaller  pieces 
of  equipment  and  tools,  are  already  on  the 
work,  either  in  operation  or  being  installed. 
Additional  derricks,  a  steam  shovel,  and  other 
excavating  machines,  concrete  mixers  and 
other  miscellaneous  equipment  will  be  acquired 
as  the  work  demands. 

Diversion  Works. — One  of  the  first  and 
most  important  problems  that  confronted  the 
engineers  in  planning  the  work  was  the  meth- 
od of  taking  care  of  the  river  during  con- 
struction. .\fter  working  out  several  different 
schemes,  and  obtaining  the  advice  of  some  of 
the  leading  construction  engineers  in  the  coun- 
try, it  was  decided  to  divert  the  river  through 
a  large  tunnel  under  and  below  the  lava  bench 
at  the  south  end  of  the  dam.  This  tunnel  is 
constructed  entirely  through  granite,  and  has 
a  cross-section  30  ft.  wide  and  25  ft.  high,  the 
arched  top  having  a  10-ft.  rise,  the  length  of 
the  tunnel  proper  being  about  470   ft. 

The  bottom  and  sides  are  lined  with  con- 
crete and  the  arch  with  timber.  The  topog- 
raphy is  such  that  a  straight  and  compara- 
tively short  tunnel  may  be  used  at  this  point. 
The  entrance  is  effected  through  a  carefully 
designed  bell  mouth  to  secure  a  smooth  and 
symmetrical  entrance,  so  as  to  use  up  as  little 
head  as  possible  (for  the  maximum  velocity 
will  be  about  30  ft.  per  second),  and  to  avoid 
eddies,  cross  currents,  etc.,  in  order  to  secure 
the  greatest  possible  capacity.  There  is  a  bell 
mouth  at  the  outlet  end  also  with  the  idea 
of  saving  head  again  as  the  water  passes  froin 
the  tunnel  into  the  river  channel  bekm'  the 
work.  Timber  crib,  rock  fill  coflferdams,  with 
sheet  pile  cut-offs  below  the  river  bed  divert 
the  w^ater  into  the  tunnel  at  the  inlet,  and 
protect  the  work  against  back  water  at  the 
lower  end.  These  diversion  works  are  de- 
signed to  carry  the  flood  waters  during  ordi- 
nary years.  It  is  not  practicable  at  any  rea- 
sonable cost  to  provide  diversion  capacity  suf- 
ficient to  take  care  of  extraordinary  floods.  If 
we  are  unfortunate  enough  to  be  visited  by 
one  of  these  acts  of  Providence  wliile  excava- 
tion is  in  progress,  we  have  no  choice  but  to 
allow  the  work  to  be  flooded.  Anticipating 
this  possibility,  however,  the  cofl^crdams  are 
designed  to  stand  overflow  and  proper  steps 
will  be  taken  so  that  all  equipment  in  the  ex- 
cavation may  be  removed  in  case  of  danger, 
and  means  will  be  nrovided  for  flooding  the 
hole  deliberately  before  the   upper  coff^crdam 


is  over-topped  so  that  the  slopes  may  be  in- 
jured as  little  as  possible. 

Exctn'ation. — The  foundation  of  the  dam  has 
been  explored  by  means  of  about  -50  diamond 
drill  holes  yielding  cores  from  20  to  30  ft.  into 
the  bed  rock,  supplemented  by  numerous  test 
pits,  shafts  and  tunnels  above  the  water  line. 
The  foundation  is  a  good  quality  of  hard 
granite  nearly  90  ft.  below  the  river  bed  at 
the  deepest  place  and  averaging  about  Go  to 
7(1  ft.  over  most  of  the  area.  The  area  cov- 
ered by  the  foundation  of  the  dam  will  be 
about  an  acre,  from  which  it  will  be  seen  that 
this  excavation  will  be  no  small  item  in  the 
construction  of  the  dam.  Sheeting  and  brac- 
ing to  hold  the  slopes  is  out  of  the  question 
on  account  of  the  size  and  depth  of  the  hole. 
Excavating  and  concreting  small  sections  is 
objectionable  on  account  of  the  necessarily 
slow  progress,  great  expense  and  the  added 
danger  of  being  driven  out  by  extraordinary 
floods  if  the  work  below  the  water  surface  is 
prolonged.  On  the  other  hand  an  enormous 
amount  of  pumping  will  probably  be  required 
if  the  whole  excavation  is  opened  up  at  once. 
The  scheme  which  is  looked  upon  with  the 
most  favor  at  the  present  time  is  to  excavate 
enou,gh  to  permit  the  construction  of  a  section 
of  the  dam  across  the  river  along  the  up- 
stream face  heavy  enough  for  a  gravity  sec- 
tion, with  the  top  about  2(1  feet  above  the 
present  surface  of  high  water.  This  section 
will  afford  additional  protection  against  floods, 
will  require  only  a  portion  of  the  excavation 
to  be  done  at  first  and  will  cut  off  the  seepage 
from  the  upstream  side,  allowing  the  remain- 
der of  the  work  below  the  river  bed  to  be 
done  under  much  more  favorable,  or  per- 
haps we  ought  to  say  less  unfavoral)le,  con- 
ditions. The  total  amount  of  excavation  be- 
low the  river  bed,  as  at  present  estimated, 
will  be  about  22-"),000  cubic  yards. 

The  Dam. — The  dam  itself  will  have  a  total 
height  of  about  351  ft.  from  the  lowest  point 
of  the  foundation  to  the  roadway  along  its 
crest  which  will  be  guarded  on  either  side  by 
a  parapet  wall  '^^.j  ft.  high.  It  will  be  built 
with  a  gravity  section  but  the  usual  factors  of 
safety  will  be  increased  by  giving  it  a  curve, 
in  plan,  to  a  radius  of  (362  ft.  This  curve 
will  also  tend  to  reduce  the  stresses  due  to 
expansion  and  contraction  caused  by  changes 
in  temperature.  The  length  of  the  crest  will 
be  1,060  ft.  It  is  believed  that  the  character 
of  the  foundation  is  such  that  upward  pres- 
sure at  the  heel  can  be  eliminated  by  proper 
care,  but  as  an  additional  precaution  it  is 
probable  that  a  line  of  holes  will  be  drilled 
into  the  foundation  just  inside  the  line  of 
the  upstream  face  to  a  depth  of  30  or  40  feet, 
and  grouted  under  pressure,  if  possible,  al- 
though present  indications  are  that  the  rock 
is  .so  compact  that  it  will  not  take  any  grout. 
A  line  of  open  holes  just  downstream  from 
the  grouted  holes  will  be  driven  to  catch  any 
seepage  that  might  possibly  get  past  the  pres- 
sure grouting  and  these  seep  holes  will  be  led 
up  into  a  large  inspection  tunnel  that  will  run 
tile  entire  length  of  the  dam  just  above  the 
normal  high  water  surface  of  the  back  water. 
.-Vn  outlet  will  be  provided  so  that  any  seepage 
that  may  accumulate  in  the  inspection  tunnel 
mav  be' drained  out.  The  exact  dimensions 
of  'this  tunnel  have  not  been  determined  as 
vet.  but  it  will  be  very  large,  probably  20  or 
30  ft.  high  and  of  sufficient  width  so  that  a 
<irill  equipment  or  grouting  machine  may  be 
set  up  and  operated  inside  if  there  is  indica- 
tion at  any  time  after  the  reservoir  is  filled 
that  any  further  treatment  of  the  foundation 
is  advisable.  This  is  one  of  the  many  pre- 
cautions that  arc  being  taken  to  provide  a 
structure  that  will  be  substantial  and  safe  be- 
yond a  question  of  doubt.  Whik'  there  is  no 
reason  whatever  to  expect  any  trouble  after 
the  dam  is  built,  it  is  thought  wise  to  pro- 
vide against  any  possible  emergency,  consider- 
ing the  size  and  importance  of  the  structure. 
The  dam  will  be  constructed  of  rubble  con- 
crete with  as  many  boulders  incorporated  as 
can  be  done  economically  and  without  delay 
to  the  work— probablv  about  20  per  cent  of 
the  whole  mass.  .Vbout  ,500,000  cu.  yds.  of  ma- 
sonry will  be  required  to  complete  the  struc- 
ture.    Outlets  will  be  provided  at  several  dif- 


ferent elevations  and,  starting  with  a  full  res- 
ervoir, the  upper  ones  will  be  put  into  com- 
mission first,  and  the  lower  ones  opened  up 
as  the  water  level  drops,  so  that  it  will  not 
be  necessary  to  operate  any  of  the  gates  un- 
der very  great  heads.  Provision  will  be  made 
also  for  penstock  openings  for  a  power  house, 
in  case  it  may  be  considered  advisable,  later,  to 
develop  power  at  this  site. 

S'/iillway. — A  spillway  with  a  capacity  of 
40,000  second  feet  will  be  built  at  the  north 
end  of  the  dam  with  a  concrete  lip  400  ft. 
long  following  the  contour  of  the  ground  in 
a  direction  generally  at  right  angles  to  the 
line  of  the  dam.  The  water  will  fall  over 
this  lip  into  a  concrete  lined  trench  parallel 
to  it,  by  which  means  it  will  be  carried  well 
by  the  end  of  the  dam  and  allowed  to  cas- 
cade over  the  granite  cliffs  into  the  canyon 
of  Deer  creek  which  will  take  it  back  into  the 
river.  The  excavation  for  the  spillway  will 
amount  to  about  Md.cuu  cu.  yds.,  a  large  part 
of  which  we  expect  to  use  in  the  masonry  of 
the  dam  as  sand,  crushed  rock  and  boulders. 
Comparisons. — We  think  there  is  a  strong 
probabilitv-  that  for  many  years  to  come  the 
.Arrowrock  dam  will  rank  as  the  highest  in 
the  world.  It  will  lie  alwut  25  ft.  higher  than 
the  Shoshone  dam  in  Wvoming.  67  ft.  higher 
than  the  Roosevelt  dam  in  .Arizona.  .54  ft. 
higher  than  the  Croton  and  11!>  ft.  higher  than 
the  Cheesman.  The  storage  capacity  of  the 
reservoir,  however,  is  only  23(i,0()0  acre  feet, 
much  less  than  might  be  expected  for  a  dam 
of  that  height.  Xevertheless,  there  is  no 
doubt  that,  considering  the  needs  of  the  lands 
of  the  Boise  valley,  it  is  the  most  economical 
storage  scheme  that  can  be  worked  out. 

Accounting. — It  may  be  of  interest  if  we 
take  up  very  briefly  some  of  the  accounting 
methods  that  are  in  use  on  the  work.  Prac- 
tically everything  received  on  the  job  passes 
through  the  warehouse,  at  least  theoretically. 
The  warehouse  man  issues  these  articles  to 
the  work  or  to  the  store  and  mess  as  needed, 
and  is  required  to  obtain  a  requisition  for 
everything  that  is  taken  from  his  stock.  He 
is  liable  to  be  checked  up  at  any  time  and  must 
show  that  he  has  either  the  articles  that  have 
been  received  or  requisitions  to  represent 
them.  The  mercantile  storekeeper  is  charged 
with  everything  that  he  requisitions  from  the 
warehouse  at  selling  price.  We  plan  to  sell 
articles  from  the  mercantile  store  at  regular 
market  prices  with  a  very  few  exceptions,  and 
are  able  to  do  this  and  still  make  a  fair  profit 
on  mercantile  store  operations.  .\  deduction 
of  25  cts.  per  meal  is  made  from  employes 
on  the  work.  Plenty  of  good,  substantial, 
well-cooked  food  is  served  and  in  running  a 
large  mess  as  is  being  done  at  .\rrowrock.  we 
are  able  to  keep  well  within  expenses  at  the 
rate  mentioned.  The  railroad  will  be  credited 
with  all  the  freight  and  passengers  hauled  b.v 
it  under  an  established  schedule  of  rates  and 
the  features  of  the  work  will  be  charged  up 
with  freight  as  if  the  railroad  were  operated 
by  outside  parties.  The  electrical  power  used 
on  the  work  will  be  charged  out  to  the  various 
features  at  a  fair  schedule  of  rates  and  the 
power  house  will  be  credited  for  the  delivery 
of  this  power.  .A  deduction  of  SI  per  month 
is  made  from  every  employe  on  the  works  to 
cover  hospital  expenses,  and  if  he  is  in  need 
of  medical  attention  during  his  employment 
either  on  account  of  accident  or  sickness  he  is 
taken  care  of  without  further  charge.  It  is 
expected  that  hospital  expenses  will  he  kept 
well   within  the  receipts  from  this  source. 


.\  model  concrete  city  for  the  laboring 
man  is  being  constructed  at  Manticoke. 
Pa.,  near  the  mines  owned  by  the  D.  I..  & 
W.  R.  R.  Mr  v..  X.  Lewis!  President  of 
the  company,  suggested  building  the  houses 
in  this  small  city  of  reinforced  concrete. 
This  not  only  furnishes  the  miners  with 
sanitary  homes,  but  will  serve  as  a  demon- 
stration in  communities  of  this  class  of 
ciiiicrete  poured  into  steel  forms.  .•Mthou.gh 
the  idea  of  the  poured  house  is  similar  to 
that  .ulvanocd  by  Thos.  .A.  Kdison,  the 
method  here  contemplated  differs  from  Edi- 
son's method. 
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STEAM    AND    ELECTRIC    RAILWAY    SECTION 


Constructing  a   Concrete   Roundhouse 

by  Chuting  From  a  Movable 

Steel  Tower. 

(SIAKK    ARTICLE.) 

A  movable  steel  distributing  tower  is  being 
used  successfully  in  placing  concrete  for  a 
new  thirty-stall  locomotive  roundhouse  being 
constructed  in  Chicago  for  the  Lake  Shore  & 


may  be  easily  removed  and  replaced  without 
disturl)ing  the  truss  itself. 

The  roundhouse  is  being  built  on  a  piece 
of  ground  which  was  formerly  swampy,  and 
the  new  floor  will  l)e  some  5  or  6  ft.  above 
the  former  level  of  the  ground.  The  footings 
for  the  foundations  of  the  walls  and  engme 
pits  were  carried  22  ft.  below  track  grade. 
This  work  was  done  by  band  in  trenches.  The 
work  was  in  sand  and  close  sheeting  was  nec- 
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■Siding  for  open  5lopeboltom  bins,  built  level 
—ilh  lop  of  gondola  Cars-  ENG&CoMfG 


rig.    1 — Plan    of    Concrete    Roundhouse    and    Construction     Plant. 


Michigan  Southern  Ry.  The  accompanying 
rough  sketch,  Kig.  1.  indicates  the  plan  ol  the 
work,  and  big,  2  is  an  illustration  of 
the  distributing  tower  proper.  Plans  were 
considered  for  two-timber  s.:  .iouaiy  tnv.., 
but  estimates  indicated  that  I'  cy  wo-ul  cn<; 
about  $2,200,  while  a  movable  steel  tower 
could  be  erected  for  about  $1,000. 

Figure  2  shows  the  construction  of  the 
tower  which  is  72  ft.  high.  The  steel  work 
is  carried  on  wooden  skids  which  lie  across 
two  railway  rails  forming  a  truck.  On  the 
bottoms  of  the  skids  where  they  rest  on  the 
rails  are  steel  plate  shoes  which  are  fitted 
with  clamp  buts  for  anchoring  the  tower  to 
the  rails.  The  tower  is  also  guyed,  the  guys 
running  through   blocks  at  the  eleadmen. 

Referring  to  Figs.  1  and  2  it  will  be  seen 
that  attached  to  the  tower  is  a  main  spout 
111"  ft.  long  consisting  of  a  U-shaped  trough 
10  ins.  across  at  the  top  and  10  ins.  deep,  made 
of  galvanized  sheet  iron.  This  trough  is 
open,  e.xccpt  at  its  lower  end,  where  it  dis- 
charges into  the  30-ft.  swivel  pivit  leading  to 
the  forms.  The  concrete  can  be  spouiLd  0.5  ft. 
with  this  arrangement  or  110  ft.  witli  an  ex- 
ension  pipe,  which  is  kept  at  band.  This 
■rough  is  supported  by  a  liKht  iletl  truss, 
which  is  shown  on  the  drawing.  A  special 
(  feature  is  the  support  of  this  spout  and  truss 
by  a  -lO-ft.  boom  which  is  ricg<?d  finm  the  top 
of  the  lower  and  held  in  place  by  i  steel  ca- 
ble miming  to  a  winch  placed  ai  iiu-  fo<;;  of 
■he  tower.  The  constructi  •;  .,f  ■';,  .r  riy'r.  on 
top  of  the  truss  is  such  th  il    'e  .m- !;;.>;  parts 


essary  as  was  also  the  use  of  several  small 
pumps.  .A-fter  the  concrete  was  carried  to 
ground  level  forms  for  the  walls  of  the  en- 
gine pits  and  for  the  outside  walls  were  built. 
These  forms  carried  the  work  several  feet 
above  the  general  level  and  the  distance  over 
which  the  work  was  spread,  made  the  use  of 
wheelbarrows  or  carts  impracticable,  so  the 
chuting  system  was  adopted.  The  roundhouse 
is  about  800  ft.  long  measuring  along  the  cir- 
cumference. The  steel  tower  was  erected  on  a 
track  running  through  the  center  of  the  house 
and  at  a  point  within  95  ft.  of  one  end.  After 
all  the  concrete  up  to  the  floor  level  had  been 
placed  the  tower  was  moved  back  9.5  ft.  and 
another  set  of  forms  was  poured  so  that  after 
three  moves  had  been  made,  half  of  the  con- 
crete was  poured.  Tlie  tower  was  then 
"snaked"  down  to  within  9.5  ft.  of  the  other 
end  of  the  roundhouse  and  proceeded  to  pour 
the  concrete  there,  being  "snaked"  backward 
toward  the  center  as  the  work  progressed. 
Before  the  tower  was  moved  to  the  last  half 
of  the  work  il  was  necessary  to  turn  it  around 
so  that  the  spout  would  run  in  the  oppo.sitc 
direction.  Turning  the  tower  about,  was  ac- 
complished as  follows :  \  pit  was  dug  "in 
the  sand  just  ahead  of  the  tower  and  cribbine 
was  placed  in  it,  with  a  platform  and  tracx 
on  top  so  that  the  tower  could  be  pulled  or:to 
it  .A  40-ton  hydraulic  jack  was  arranae'l  on 
•be  cribbing  underneath  so  that  it  would  o-i- 
erate  against  the  platform  and  raise  the  t'-^wcr 
n'lout  half  an  inch.  Supp-orted  on  the  hv- 
•iraulic  jack  the  tower  was  turned  around  bv 


means  of  a  crowbar,  short  distances  at  a  time, 
while  three  men  at  each  guy  line  shifted  them 
to  new  positions  utitil  the  tower  was  re- 
versed. Three  men  were  required  to  a  guv 
line  as  the  cable  and  tackle  block  were  quite 
heavy,  and  as  the  weight  of  the  tow^er  with  its 
boom  and  spout  is  considerably  unbalanced 
caution  was  exercised  in  shifting  the  guys. 

The  balance  of  the  concrete  jdant  as  shown 
by  Fig.  1  consists  of  stone  and  sand  bins  into 
which  materials  are  shoveled  directly  from 
the  cars,  a  %-cu.  yd.  Ransome  mixer  and 
lt3-cu.  ft.  narrow  gage  Lakewood  cars,  made 
by  the  Ohio  Ceramic  Engineering  Co.,  of 
Cleveland,  Ohio.  The  method  of  bringing 
the  sand  and  stone  to  the  mixer  is  such  that 
the  loaded  cars  are  kept  moving  in  one  di- 
rection. Three  men  operate  two  cars  in 
securing  materials  from  the  bins.  The  cars 
have  a  metal  partition  in  them  dividing 
the  contents  properly  for  the  mixture  of 
sand  and  stone.  One  man  tills  the  stone  com- 
partment of  the  car  by  raising  a  gate  in  the 
stone  bin.  He  then  pushes  his  car  toward  the 
sand  bin  where  he  is  met  at  the  first  switch 
by  the  two  men  who  take  the  car  on  and  give 
him  an  empty  car  in  exchange.  They  fill  the 
car  with  sand  and  pass  on  to  the  mixer  where 
the  materials  are  dumped  and  the  empty  car 
passed  back  to  the  "stone"  man.  The  mixer 
discharges  into  a  10-cu.  ft.  Lakewood  car, 
which  is  hauled  by  a  cable  to  the  tower, 
where  it  is  dumped  into  the  bucket  hoist.  The 
tower  hoist  is  operated  by  the  same  two-drum 
engine  which  is  used  to  pull  the  car  of  con- 
crete  from  the  mixer   to   the  hoist. 

A\.  the  hopper  on  the  tower  a  small  plat- 
form is  placed  which  carries  a  barrel  for 
water.  The  laborer  at  the  top  washes  out 
the  pipe  with  buckets  of  water  from  this  bar- 
rel after  each  half  day  and  before  starting 
to  run  concrete  after  having  been  shut  down 
long  enough  to  allow  the  nipe  to  become  dry. 
The  wet  surface  aids  the  chuting  and  pre- 
vents the  formation  of  a  coating  of  cement 
mortar. 

The  number  of  men  required  to  run  the 
plant  consists  of  1  foreman,  17  laborers  and  2 
engineers.  The  number  may  vary  but  this 
is  an  average  crew.  They  are  divided  as  fol- 
lows : 

1  foreman   at   $4.00 %  4.00 

5  men   unloading  cars 16.00 

3  men   tiauling  sand   and   stone 9.60 

1  man   on   cement 3.20 

1  mixer  engineer   g.oo 

1  man  cliarging  and  dumping  mixer 3.20 

2  men  on  concrete  car 6.4o 

1  man  at  top  of  tower Z.20 

1  tower  engineer    6.00 

3  men    handling   spout g.go 

Total   per  day JiJT.l'O 

.\  portion  of  this  daily  cost  will  be  elimi- 
nated for  the  last  portion  of  the  work  when 
the  tower  will  be  located  at  the  mixer.  The 
average  day's  run  of  concrete  may  be  taken 
at  about  120  cu.  yds.  The  maximum  has  been 
147  cu.  yds.,  but  the  minimum  full  day's  run 
has  been  about  KfO  cu.  yds.  The  work  has 
been  arranged  so  that  400  cu.  vds.  is  run  for 
every  inove  of  the  tower.  The  moving  of 
the  tower  requires  about  4  hours,  but  the 
necessary  track  relaying,  and  the  building  of  a 
new  incline  for  carrving  the  c(jncrete  car 
high  enough  to  dump  into  the  hoist,  requires 
about  a  day.  We  may  say,  then,  that  400  cu. 
yds.  is  run  about  every  4%  days.  The  labor 
cost  for  this  is,  therefore.  4 '.^  X  $67.20  = 
$302.40,  or  76  cts.  per  cubic  yard. 

The  use  of  the  movable  tower  is  the  main 
feature  of  the  concrete  work,  and  this  has  no 
doubt  saved  considerable  nioncv  to  the  con- 
tractor over  the  cost  of  handling  the  work 
by  any  other  method. 

If  the  contractors  were  to  do  the  same  work 
over  again  they  might  be  able  to  cut  down  the  ' 
costs  by  cutting  out  one  or  two  men.  or  by 
unloading  cars  by  mechanical  means.  The 
movable  lower  was  the  resu!-  of  co-operation 
between  Mr.  VV.  B.  Louer  oi"  the  Chain  Belt 
Co.  of  Mdwaukee,  and  the  contractors.  Ford 
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&  Phillips,  of  Chicago,  111.  We  are  indebted 
to  the  contractors  for  the  information  from 
which  this  description  lias  been  prepared. 

Sale  of  Scrap  Iron  from  Panama— Con- 
tract  was    made   on    Sept.   A;,    lilU.    with   th.- 


ord"   of  July  31,   lt)12,  we  take  the   following 
hgures  of  quantities  and  weights : 

Freieht    $132,498.27 

Stevedoring     23,997.40 

Other   shipping   expenses 13,408.40 

Total  shipping  e.\pens«"s tl69, 904.07 


Fig.     2 — View     of    Concreting     Tower. 


Chicago  House  Wrecking  Co.,  Chicago,  111., 
for  the  sale  of  all  the  remaining  French  ma- 
terial at  Panama,  not  previously  taken  into 
property  records  for  Commission  use,  for  the 
lump  sum  of  $216,000,  the  wrecking  company 
to  bear  all  expenses  of  assembling  .-ind  ship- 


Assembling    at    Isthmus 59,529.1o 

Total    expenses    $229,433.22 

Receipts   from    sale 351,719.92 

Net  receipts  from  sale 122,286.70 

Converting  the  above  95,024,60(5  lbs.  into 
gross  tons  we  have  the  following  unit  expenses 
and   receipts: 


The  Organization  for  and  Methods  and 
Results  cf  Physical   Valua- 
tion in  Nebraska. 

Contributed  by  K.  C.  Hurd,  Engineer  of  Valua- 
tion N;ibiasl<a  State  Kailway  Commission, 
L.incoln,    Neb. 

After    having    determined    a    Reproduction 
Cost   New,   or   measured   by   money  a   Repro- 
duction Value  New,  th;  statute  as  heretofore 
quoted   provided    for  a    further  determination 
of   worth  occasioned   by   wear   and   shrinkage 
and  age  of  the   material   elements  comprising 
the    property,    and    which    was    denominated 
Present     Value.        The     Present     Value     thus 
found    from    the    treatment    used    became    an 
estimated   state  of   property  measured   by  the 
total   depreciation    which   had   acted   upon  the 
various  physical  elements  from  the  time  they 
were  newly  placed.     Certain  items  within  the 
classification      for      good      reasons — namely: 
Right  of  Way  and  Station  Grounds,  Real  Es- 
tate,  Grading,    Track    Laying   and    Surfacing, 
Adapt:ition     and     Solidification    of    Roadway, 
Engineering    and    Superintendence,    Rent    and 
Repairs    of    Equipment    During    Construction, 
Inspection  and   Purchase  of   Equipment,   Mis- 
cellaneous Train  Service  as  a  part  of  Trans- 
portation  of    Men    and    Material,    Stores   and 
Supplies,   and   General    Expenditures — did   not 
seem    subject    to    depreciation.      It    is    known 
that   in   other   important   appraisals   some   dif- 
ference of  opinion  has  existed  with  reference 
to  this  matter.     As  to  the  first  two  mentioned 
items  there  can   hardly  be  any  discussion,   as 
rather  it  would  turn  upon  the  subject  of  un- 
earned   increments,    as    the    history    of    land 
values  within  this  state  shows  a  continued  in- 
crease in  value  from  the  first  building  of  the 
railroads  to  the  present  time,  and  from  inves- 
tigation   of    an    extensive    character    spanning 
from  the  time  of  the  1909  appraisal  to  the  re- 
valuation now  about  completed  for  1911.  there 
has  been  an  appreciation  of  market  values  ap- 
proximating an  average  of  12  per  cent.    Grad- 
ing  is    generally    accepted    without    deteriora- 
tion and  in  a  number  of  appraisals  has  been 
indicated    as   of    increased    worth    because   of 
age,    this    element    being    recognized    in    this 
appraisal    in    the   account   of    Adaptation   and 
Solidification.       Excepting     Stores    and     Sup- 
plies it  will  be  noted  that  all  of  the  other  ac- 
counts mentioned  do  not  cover  material,  and 
were  considered  as  remaining  in  total  as  long 
as  the  structures  surrounded  by  these  charges 
remained  in  place. 

Depreciation  as  applied  was  considered  on  a 
straight  line  basis.  A  great  deal  of  informa- 
tion was  compiled  respecting  all  the  material 
elements  thus  alTectcd  in  this  locality,  as  well 
a  careful  study  was  made  of  determinations 
in  other  appraisals.  In  the  employment  of  a 
so-called  straight  line  rate  of  depreciation  it 
seemed   proper  also  to   adopt   a   non-eliminat- 
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ment  and  to  make  paymoius  at  the  rate  of 
$8  the  net  ton.  manifest  weights  f.  o.  b. 
steamship;  at  Canal  Zone  ports.  Up  to  Au.g. 
1.  1911,  65,924,000  lbs.  of  scrap  were  sold  by 
the    Commission   and    frcir,    iln'   ''Canal    Rec- 


Assembling  per  ton $  2.022" 

Shipments  and  sale  per  Ion 5.7730 

Total  expenses  per  ton $  7.7957 

Recelpl.s   per   ton :.... 11.9B0S 

Net  revenue  per  ton 4.1551 


ing  feature  of  value  should  the  article  be 
found  remaining  in  service  after  its  expected 
term  of  life  had  ended.  There  was  therefore 
adopted  into  the  procedure  of  applying  depre- 
ciation    a     factor    Icrniod    Minimum    Usable 
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Value  Per  Cent  of  New,  which  influenced  in 
certain  degree  the  final  result.  The  age  of 
material  where  known  was  largely  the  deter- 
mining factor,  although  in  some  of  the  road- 
way items  this  information  was  not  obtainable. 
in    which   case   an    arbitrary   was   fixed    from 


structures  as  Missouri  River  bridges  may 
thus  be  mentioned,  with  some  of  the  older 
bridges  remaining  at  the  date  of  appraisal.  .\ 
considerable  number  of  these  older  steel 
bridges  have  been  placed  in  the  lighter  Imes 
and   seem   to   meet   present   requirements,   but 


Coming  to  the  items  of  rolling  stock  there 
seemed  to  be  few  available  authentic  tabula- 
tions in  existence  which  would  show  a  proper 
measure  for  shrinkage  in  value  to  be  incor- 
porated into  an  appraisal.  Arbitrary  figures 
were  obtainable,  and  the  master  car  builders' 
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visual  examination.  .Averages  were  thus  es- 
tablished and  used  in  cimsiderable  degree,  and 
with  little  exception  as  a  guide,  but  these  were 
modified  into  many  exceptions  with  reference 
to  certain  structures  and  material,  with  also 
consideration  for  the  type  of  property  and 
policy  in  reference  to  its  up-keep.  The  latter 
thought  may  be  mentioned  more  clearly  per- 
haps in  saying  that  respecting  ties  it  is  the 
policy  and  practice  of  certain  properties  to 
keep  a  certain  high  per  cent  of  condition  at 
all  times,  which  increases  the  rate  of  depre- 
ciation ;  and  concerning  wooden  bridges,  even 
iising  the  same  weight  of  material,  an  inferior 
line  versus  a  superior  line  demanding  heavier 
traffic  requires  more  frequent  renewals  and 
therefore  demands  a  higher  rate  of  deprecia- 
tion. This  fact  also  obtains  with  reference  to 
steel  bridges,  together  with  some  other  struc- 
tures. Having  reference  to  steel  bridges  the 
question  of  second-hand  use  became  on'e  for 
consideration  when  endeavoring  to  establish  a 
proper  rate  of  depreciation.  .At  the  time  of 
designing  and  placing  these  structures  they 
were  considered  entirely  adequate  for  present 
and   reasonable   future  needs,  but  history  has 


the  remaining  could  not  thus  be  utilized  and 
were  scrapped.  The  same  question  of  second- 
hand use  became  very  apparent  for  considera- 
tion also  with  reference  to  rails  and  other 
track  material.  The  rate  established  and  ap- 
plied gave  consideration  to  these  elements 
mentioned. 


rules  could  be  made  to  apply,  but  the  latter 
embraced  elements  of  service  and  use  which 
were  not  deemed  proper  for  the  purposes.  An 
extensive  investigation  was  made  and  a  large 
number  of  data  were  collected  from  the  rec- 
ords of  service  of  equipment  of  a  number  of 
the    large   western   systetns.     This    study   em- 
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indicated  that  a  considerable  amount  ^.a^e 
been  discarded  or  removed  because  of  i'lca- 
pacity  to  perform  what  has  l^tcr  b.-en  ''e- 
manded  and  in  iheir  stc-id  have  been"  placed 
those  of  much  hc.ivier   type.     Such  important 
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braceu  the  following  up  of  each  locomotive 
through  Its  life  in  type,  and  also  of  each  car 
of  a  kind  and  series.  The  final  disposition  of 
the  article  was  found.  The  salvage  value  was 
also  carefully  inquired  into  at  the  time  of  va- 
cation. From  this  tabulations  were  made  set- 
tinj?  out  straight  lines  of  depreciation,  in  com- 
bination with  the  non-depreciating  factors  of 
salvage,  from  which  were  derived  a  value  per 
cent  of  expectancy.  These  graphic  illustra- 
tions also  developed  other  interesting  features 
even  beyond  that  of  valuation,  having  refer- 
ence to  the  durability  of  the  several  classes  of 
equipment  and  the  points  at  which  the  life  be- 
gins to  break  and  vacations  from  age  occur, 
rurther  there  was  demonstrated  that  liability 
to  accidental  destruction  in  the  first  few  years 
was  practically  the  same  in  all  classes  of  cars. 
In  more  detail  setting  out  the  determination 
of  plans  for  depreciation  for  locomotives,  pas- 
senger cars  and  freight  cars,  which  plans 
were  made  up  in  an  identical  manner,  that 
having  reference  to  freight  cars  will  be  fur- 
ther mentioned.  The  average  value  at  the 
time  of  vacation  expressed  in  a  per  cent  of 
reproduction  cost  was  found  to  be  22.4  per 
cent  and  which  became  the  non-depreciating 
factor  for  freight  cars.  From  a  resume  of 
the  study  of  all  classes  of  freight  cars  and 
considering  all  factors  of  elimination,  19.92 
years,  or  practically  20  years,  was  established 
as  the  average  life.  From  this  information 
the  following  formula  was  obtained  as  cover- 

100%-22.47o 
ing  all  classes  of  freight  cars:  = 

20  years 
3.88  per  cent  as  the  value  depreciating  per  cent 
per  annum.  After  having  utilized  such  for- 
mula, the  result  would  still  be  affected  in  lim- 
ited measure  by  recognizing  a  minimum  value 
if  still  found  in  service  beyond  its  expectancy, 
and  which  was  reflected  in  the  appraisal. 
This  minimum  value  for  freight  equipment 
was  determined  from  considerable  evidence  in 
hand  at  25  per  cent  of  the  value  new.  The 
present  change  in  material  utilized  into  the 
construction  of  cars — namely:  that  from  wood 
to  steel — may  show  a  modification  in  inore  or 
less  degree  of  the  results  hereabove  set  out, 
but  the  length  of  life  for  this  class  of  equip- 
ment for  study,  not  over  ten  years,  does  not 
admit  of  any  accurate  figures  except  the  fac- 
tor of  accidental  destruction  seems  to  remain 
the  same  as  of  the  earlier  equipment.  A  very 
good  opinion  seems  to  obtain  in  that  the  in- 
crease in  the  strength  of  design  and  materials 
has  improved  closely  in  accordance  with  the 
demands  for  increased  capacity  and  service 
ability,  and  therefore  the  history  of  destruc- 
tion will  be  in  close  accordance  to  that  of  the 
older.  Table  I  will  set  out  perhaps  in  clearer 
measure  some  of  the  above  suggestions: 

The  value  depreciating  per  cent  per  annum 
is  only  shown  in  the  above  as  an  illustration 
for  locomotives,  passenger  cars,  freight  cars 
and  work  equipment,  for  the  reason  that  the 
application  of  the  same  was  made  to  all  equip- 
ment for  all  properties,  whereas  for  a  ma- 
jority of  the  roadway  items  it  was  somewhat 
different  in  all  cases  for  the  reason  already 
mentioned.  The  data  already  described  brief- 
ly relative  to  locomotives  are  shown  graphi- 
cally in  Fig.  1,  that  for  passenger  cars  in  Fig. 
2,  that  composite  for  freight  cars  Fig.  3,  that 
for  box  cars  Fig.  4,  that  for  stock  cars  Fig.  !'>. 
that  for  coal  flats  Fig.  6,  and  that  for  re- 
frigerator cars  Fig.  7,  herevvitb. 

Not  perhaps  as  strictly  a  part  of  valuation 
work,  by  the  application  of  depreciation  for- 
mula to  the  various  properties,  considering  the 
age  of  the  dollar  invested  there  has  been  de- 
veloped some  interesting  studies  with  refer- 
ence to  the  annual  rates  of  depreciation  for 
the  several  elements  thus  affected  and  a  total 
for  the  entire  property  thus  found.  That 
found  for  the  property  of  the  Chicago  & 
Northwestern  Railway  Co.  will  serve  an  ex- 
ample in  Talile  II. 

Concerning  the  whole  findings  of  the  1909 
appraisal  of  steam  railroad  property,  together 
with  the  transportation  property  of  the  stock 
yards,  it  seems  of  interest  to  mention  only  the 
final  totals : 
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Cedar,   estimated  average  life  12  years 
Tamarac,   estimated  average  life  8  years     . 

Hemlock,   estimated  average  life  6  years 

Cypress,    estimated  average  life  6  years 

Treated  all  liinds.  estimated  average  life  12  years 

All  old  side  tracks .       '  *  25 

Switch   (in   all  old   track   determined   by  inspection) 

For  new  track — 

Ditto  as  for  cross  ties. 
NOTE—Above  depreciation  of  ties  to  apply  In  earth  and  poor  grade 
of  ballast.    Where  ties  exist  in  good  stone  ballast.  Increase  the  life  of 
tie  1/0,  decreasing  the  annual  depreciation  rale  proportionately. 

Rail— Estimate  average  life  38  4/10  years nu 

Salvage  $10  per  ton.  *  " '* 

NOTE— Above  depreciation  of  rail  Is  considered  only  a  proper 
balanced  condition  of  tratllc  and  use.  Misused  rail  as  per  special 
instructions. 

Frogs  and   switches 331. 

Stands  and  guard  rails— condition  same  as  attendirig  rail 

Frogs     . 

Split  points  and  attachments ..!....!!!!!!!!.'.'!!!!'"!! 

Crossings — determine    by    inspection. 
Salvage  $10  per  ton. 

Track  fastenings    331; 

Base   plates,    tie   plates,   angle  bars,    rail   braces  and   ijurtiplng  posts, 

condition  same  as  attending  rail 

Salvage  $10  per  ton. 

Spikes    

Bolts  and  nut  locks '.' 

Ballast    .\ 's 

Cinders   and   sand 

Crushed    stone   and    granite 

Gravel  and  burnt  clay  (Nebraska  and  similar  products)..'.!!.!...!!. 
NOTE— Tht.s  treatment  of  ballast  only  to  be  considered  under  proper 
balanced   conditiim  of  construction.    Otherwise  as  per  special   instruc- 
tions from  investigation. 

Track    laying   and    surfacing joq 

Roadway  tools    3314 

Hand    cars 
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Cause  of  Vacations 

'  Wmber        Total          Average 
of  Cars         rears           Life 

Life           in  Years 

Change  ofService      36                1O6B             116 

worn  out                 160                4813              05 

Accidental  Destruc-  103                1476             143 

fvrcent  Remaining  inSer  Sold                 tidn  34                  599             in 

j«j->„»,^^^.i...,.^,^^^^„...    Still  in  Service         66                i460             w 
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Section   men's   tools   (average) 

Salvage  of  metal  '/.c  per  pound. 
Fencing — Right    of   way 

Wooden  fencing — entire    

Wooden   posts,    wire   panels 

Cement  and  iron  posts — wire  panels 

Crossings     and     signs 

Ciossing    plank     

Roadway   signs — posts    and    boards 

Interlocking  and   other  signal   aoparatus — average. 

Salvage  5  per  cent  of  new. 
Telephone  and   ttlegiaph   lines 

Pole  and    pole  attachments 

"Wire     


33 's 
20 


Instruments — 

Telegraph  (salvage  value  15  per  cent  of  new) 

Telephone  (salvage  value  8  l)er  cent  of  new) 

Switchboards  (salvage  value  10  per  cent  of  new) 

Battery     

Station   buildings   and   fixtures 

Wooden    frame    buildings 

Brick  (salvaijt'  material  only  8  vev  cent) 

Concrete  and  stone  (salvage  material  only  8  per  cent) 

Steel  frame,  brick  and  stone  (salvage  material  only  10  per  cent). 
rJeneral   otllce   buildings  and   tixturcs — treat  same  as  Item   1". 
Shops,   engine  houses  and   turntables — 
Buildings — treat  same  as  17  above. 
Tu  rntables    

Combination  steel,  Iron  and  wood ^ 

Steel     

Salvage  of  all  metals  'Ac  per  lb. 

Shop  machinery  and   tools 

Machinery     

Tools     

Salvage  of  all  metals  'Ac  per  lb. 
Water  stations — 

I*ump    house    .machinery 

BuiMings— treat  same  as  Item  17  above. 
Water  tanks — 

Wooden     

Steel— Including   water   softeners 

Galvanized    iron     

Wind    mills 

Salvage  value  all  metal  ^c  per  pound. 
Fuel   stations — 

Wooden    structures    

Steel    structures     , 

Machinery    In    .above 

Salvage  value  all  metal  '-^c  per  pound. 
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Grain  elevators— treat  same  as  Item  17  abo^^/   „. 
Storase  warehouses— treat  same  as  Item  17  aoove. 
Dock  and  wharf— note  treated. 
Electric   light    plants 

Boiler    plant    

Engine   and    dynamo 

Incidental    apparatus    

Salvage  value  10  per  cent  of  new. 
Electric    power    plants 

Boiler  plant    

Engine   and   dynamo 

Incidental    apparatus     

Salvage  value  10  per  cent  of  new. 
Electric    power    transmission 

Pole    and    wire    attachments :"i':,"„',\' 

■Wire  and  cable  (salvage  value  33%  per  cent  of  new). 
Oas  producing  plants— not  treated. 
Miscellaneous  structures — 

Buildings- treated  same  as  Item  17  ahove. 

Wooden    platforms    ■ 

Cement    platforms    and    walks 

Brick   platforms  and  walks 

Concrete  and   stone   curbing 

Wooden    curbing    • • 

Cinder  and  gravel  platforms  and  walks 

No    curbing    

Wooden    curbing    

Stock    yards    fence 

Stock    scales    • 

Salvage  value  all  metal  %c  per  pound. 

Adaptation   and   solidification   of  roadway 

Engineering    and    superintendence 


Steam   locomotives— including  tanks 

Salvage  value  8  per  cent  of  new. 
Electric  locomotives— not  treated. 
Passenger  cars  (average  life  33  years)......... :  ■■i'''r 

Express    baggage  and  mail  (salvage  value  li  per  cent  of  new). 

Coach  and  chair  cars   (s.ilvage  value  15.7  per  cent  of  new) 

Freight  cars  ( salvage  value  22.4  per  cent  of  new) 

Work  Equipment —  ,         „  ^     ,  -. 

New  equipment  (salvage  value  II)  per  cent  of  new).... 

Built  up  equipment  (salvage  value  50  per  cent  of  new) 

Rent  and  repairs  of  equipment  during  construction 

Inspection  and   purchase  of  equipment 

Transportation   of   material 

Stores  and  supplies  for  Nebraska — 


New 


Not  new — treat  under  proper  class  as  hereabove  provided. 
General    expenditures    


30 


30 


30 
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20 


20 
20 


20 
20 
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100 
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Value 
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3.63% 

.03 
.055 

2.515 
2.555 
3.88 

.05 
MVt. 

4.5 
3.125 

1. 

2. 

3. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
30. 
31. 
32. 
33. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
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value. 
4,039,689 
50,066 
6.155,893 
2,497,289 
3,142,784 
3,916,545 
107,643 
772.055 
1,356,508 
904,718 
28,981 
357,541 
155,541 
26,394 
6,756 
1,057,684 
13,629 
385,373 
31,168 
311.319 
175,394 
48,220 
4,098 
473,237 
1,113,967 
SSi;,062 
1,284.530 
725,008 
3,586,511 
99,050 
33,368 
56.951 
137.600 
527,603 
3,726,050 


Right  of  way    

Real    estate    

Grading    

Bridging    

Ties    

Ralls    

Frogs  and  switches   

Track  fastenings  

Ballast    

Track  laying  and  surfacing 

Roadway  tools    

Fencing — right  of  way 

Crossings    and    signs 

Interlocking  and   signals 

Telegraph  and  telephone  lines.... 

Station    buildings    

General   otiice  buildings 

Shops,  engine  house,  etc 

Shop  machinery  and  tools 

Water   stations    

Fuel    stations    

(jrain    elevators    

Storage  warehouses  

Miscellaneous  structures   

Adaptation    and   solidification 

Engineering  and  superintendence. 

Steam   locomotives    

Passenger   cars    

Freight    cars    

Work  eqviipmcnt   

Rent  and  repair  of  equipment.... 
Inspection  and  purchase  of  equip. 

Transportation     

Stores  and  supplies  

General    expenditures    


APPRAISAL, 
Per  cent 
of  total 
value. 
10.576 
00.131 
16.117 
06.538 
08.228 
10.254 
00.282 
02.021 
03.552 
02.369 
00.076 
00.936 
00.407 
00,069 
00.018 
02.769 
00.036 
01.009 
00.082 
00.815 
00.459 
00.126 
00.011 
01.239 
02.917 
02.320 
03.363 
01.898 
09.390 
00.259 
00.087 
00.149 
00.361 
01.381 
09.755 


Grand   total    $38,195,225  100.000 

Total  depreciating    $20,563,258  53.837 

Present   state  is  82.12  per  cent  of  reproduction  cost   new. 


JULY    1,     1909. 

Average 

annual  rate 

depreciation 

None 

None 

None 

4.743 

8.185 

1.985 

4.369 

3.100 

0.951 

None 

12.500 

6.324 

8.240 

5.626 

5.000 

3.547 

3.008 

-    2.856 

4.500 

4.104 

4.376 

3.000 

2.708 

5.151 

None 

None 

3.530 

2.550 

3,579 

4.500 

None 

None 

None 

None 

None 

2.172 
4.034 


Total 

depreciated 

state. 

$  4,039,689 

50,066 

6,155,893 

1,653,251 

1,937,307 

2,602,835 

54.942 

509,742 

1,072,5711 

904,718 

17,149 

226,606 

108,174 

24,909 

4,530 

705,694 

8,276 

281,174 

16,689 

227,320 

133,447 

30,151 

1,138 

285,178 

1,113,967 

886,062 

816.387 

456.423 

2,492,903 

71,725 

33,368 

56,951 

137,600 

527,603 

3,726,050 

$31,366,855 


State  have  also  secured  a  great  amount  of  ac- 
curate information  for  their  guidance,  of 
course  utilizing  it  in  a  modili(;d  form  from 
that  prepared  for  the  commission.  As  it  is 
the  purpose  to  prepare  revaluations  frequent- 
ly embracing  additions,  betterments  and  de- 
(iuctions,  no  doubt  further  and  increased  ap- 
preciation of  such  information  will  obtain. 

It  seems  most  proper  at  this  juncture  to  ac- 
knowledge the  masterful  assistance  of  Mr.  E. 
W.  Reed  in  the  preparation  and  compilation 
of  land  values  throughout  the  state  and  who 
also  received  valuable  aid  from  Hon.  W.  G. 
Ure  of  Omaha;  of  Mr.  Carl  II.  Gerber,  act- 
ing as  orincipal  assistant  engineer  for  road- 
way, bridges  and  buildings,  who  also  re- 
ceived valuable  assistance  from  Mr.  William 
Arthur  for  the  latter  mentioned  structures; 
and  of  Mr.  E.  J.  Kates,  mechanical  engineer 
and  statistician,  who  has  made  one  of  the 
most  careful  studies  of  the  work  assigned  him 
known.  Messrs.  Reed,  Gerber  and  Kates  have 
remained  with  the  department  in  its  further 
labors. 


Reproduction      cost     new      per     mile 

roadway,    6,071.59   miles    48.407 

Present  state,  per  mile  roadway 41.465 

Reproduction      cost     new     per     mile 

track.   7,754.25  miles   37,903 

Present  state  per  mile  of  track 32!467 

In  similar  manner  the  summary  of  the  re- 
ports of  the  various  respondents  may  be  men- 
tioned : 

Reproduction  cost  new   $414,734,099 

Per  mile  roadway   (6,071.59   miles)...  68,307 

Per  mile  of  track  (7.754.25  miles) 53.485 

As  heretofore  mentioned  the  various  rail- 
road companies  reported  no  present  state  of 
property  or  depreciated  condition,  and  since 
the  reports  were  tiled  voluntarily  some  of  the 
reporls  have  been  reduced,  altogether  aggre- 
gating S2,.'iuO,000.  Already  explanation  has 
been  made  aho  as  to  the  reason  for  so  great 
variance  in  the  total  of  the  reports,  in  that  the 
contention  of  the  respondents  embraced  other 
things   than   that   allowed   )jy  the   department 


especially  mentioning  general  expenditures  in 
some  of  the  instances.  Although  it  was  re- 
quired that  the  value  per  inile  he  stated  and 
the  same  is  shown  above,  such  statement  does 
not  convey  any  very  accurate  information 
when  all  items  are  combined.  This  becomes 
evident  when  calling  especial  attention  to  land 
values,  the  highest  of  which  was  considered 
at  $224,.533  per  acre  and  the  lowest  at  $6  per 
acre  utilized  for  railroad  purposes.  Expen- 
sive terminals  as  a  part  of  any  property  of 
this  nature  have  a  very  great  influence  uoon 
any  per  mile  statement. 

The  result  of  this  initial  appraisal  has  been 
to  mte-lhgcntly  advise  the  state  regulating 
body  of  the  amount  of  bona  tide  capital  now 
represented  in  the  properties  through  the 
method  of  reproduction,  and  coincident  there- 
with other  closely  allied  questions  ■;uch  as 
condition  for  giving  public  service  have  ')een 
brought   out.     The   taxing  authorities  of   the 


Tentative  Program  of  Road  Construc- 
tion  anci   Maintenance   Section   of 
American    Road   Congress. 

One  section  of  the  American  Road  Con- 
gress to  be  held  in  Atlantic  City,  N.  J.,  will 
deal  with  the  construction  and  maintenance  of 
highways.  This  section  will  be  of  special  in- 
terest to  engineers,  highway  officials  and 
manufacturers  of  road  material  and  machin- 
ery. This  section  will  deal  with  streets,  roads, 
park  drives,  bridges  and  culverts.  The  sub- 
jects discussed  will  be  subdivided  in  a  manner 
unusual  to  road  conventions.  Instead  of  sub- 
dividing the  subject  under  the  headings  of  dif- 
ferent types  of  roads,  the  division  will  be 
made  on  the  different  problems  of  road  con- 
struction. In  one  suh-section  for  instance. 
there  will  be  discussed  location  and  grades. 
Question  1  will  deal  with  surveys,  discussion 
lasting  twenty  minutes;  Question  2,  with  new- 
location  and  re-location,  while  under  another 
sub-division  there  will  be  a  discussion  of 
rights  of  way ;  Question  3,  of  sub-section  A, 
will  deal  with  grades — tractive  resistance  of 
various  surfaces,  relation  to  traffic,  etc.  The 
rest  of  the  program  of  the  Construction  and 
Maintenance  Section  as  tentatively  agreed 
upon  by  the  Directors  of  the  Congress,  in 
part,   is   as   follows: 

Sub-Section  B — Foundation  and  Drainage  : 

Question  4. — Fundamental  Considerations. 
Discussion. 

Sub-Section  C — Road   Surfaces  : 

Question  .5. — Earth.  Sand-Clay  and  Similar 
Materials — Qualities  and  Methods  of  'Applica- 
tion   Discussion. 

Question  G. — Gravel  and  Stone — Qualities, 
Test  and  Selection.     Discussion. 

Question  7. — Bituminous  Materials,  including 
Tars,  Asphalts  and  Oils — Qualities  and  Tests. 
Discussion. 

Question  8. — Construction  of  Gravel  and 
Water  Bound  Macadam  Surfaces.     Discussion. 

Question  9. — Construction  of  Surfaces  with 
Bituminous    Materials.     Discussion. 

Question  10.— Brick  Roads— Materials,  Con- 
struction and  Maintenance.     Discussion. 

Question  11.— Concrete  Roads— Materials, 
Construction  and  Maintenance.     Discussion. 

Question  12. — Experimental  Surfaces  and 
Special  Surfa(;es  Applicable  under  Special 
Conditions.     Discussion. 

Sub-Section  D  —  Maintenance  (Methods 
rather  than  Administrative  System)  : 

Question  13.— Earth,  Salid-Clay,  Gravel 
Roads.     Discussion. 

Question  14.— Water-Bound  Macadam.  Dis- 
cussion. 

Question  1.5.— Bituminous  Surfaces.  Discus- 
sion. 

Sub-Section  E — Bridges  : 

Question  16.— Highway  Bridge.     Discussion. 
(A)   Highway  Culverts.     Discussion. 
Sub- Section   F— Streets  and  Parks  in  Towns 
and  Cities : 
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Bids     on    a    number     of 

The  Doings      f^ir-sized      railroad       con- 

,       °        struction     jobs    nave    been 

'^*  opened   the   past   week,   but 

the  Week.  at  this  writing  the  names 
of  the  successful  contrac- 
tors have  not  been  given 
out.  Among  this  work  is  a  considerable 
amount  of  construction  for  the  Frisco  lines, 
including  an  extension  of  the  Chicago  &  East- 
ern Illinois  R.  R.,  from  Witt,  III,  to  Chatham, 
111.  In  Canada  bids  have  been  opened  by  the 
Canadian  Government  on  a  large  contract  for 
the  construction  of  the  Hudson  Bay  Ry.  Bids 
liave  also  been  opened  by  the  Mackenzie  & 
Mann  interests  for  40  miles  or  so  of  the 
Canadian  Northern  Ry.  on  Vancouver  Island. 
About  the  largest  contract  of  the  last  few  days 
is  the  one  secured  by  M.  A.  Wogan,  Denver, 
Colo.  This  calls  for  the  grading  of  the  40 
miles  of  roadbed  for  the  Kansas  City,  Mexico 
&  Orient  Ry.,  which  will  complete  the  line 
into  .-Mpine,  Tex.  The  work  includes  350,000 
cu.  yds.  of  earth,  8,500  cu.  yds.  loose  rock  and 
25,000  cu.  yds.  of  solid  rock.  A.  Guthrie  & 
Co.,  St.  Paul,  Minn.,  who  secured  the  contract 
for  the  construction  of  the  Great  Northern 
line  from  Niobe  through  Bowbells  to  the  Ca- 
nadian border,  have  placed  the  sub-contracts 
on  this  work  and  will  rush  it  to  completion. 

Highway  improvement  work  continues  to  offer 
many  opportunities  to  contractors.  Pennsyl- 
vania is  calling  for  bids  on  18  contracts,  the 
aggregate  length  being  about  90.000  lin.  ft. 
In  Ohio  bids  are  being  taken  on  10  additional 
good-sized  contracts  for  the  construction  of 
improved  roads,  and  in  Maryland  the  State 
Roads  Commission  is  calling  for  bids  on  five 
sections  of  state  highway  aggregating  about 
8  miles  in  length.  Massachusetts  has  called 
for  bids  for  constructing  a  12-mile  highway. 
The  New  York  State  Highway  Commission 
will  begin  advertising  this  week  for  letting  on 
Sept.  9  several  hundred  miles  of  state  roads, 
and  early  in  October  it  is  expected  that  the 
commission  will  award  contracts  on  a  large 
nimiber  of  country  roads. 

The  Public  Service  Commission  of  the 
First  District,  New  York  City,  has  asked 
bids  for  the  construction  of  four  ad- 
diitonal  sections  of  the  new  rapid 
transit  system,  bids  to  be  opened  on  Sept.  10th. 
11th,  12th  and  1.3th.  The  four  sections  include 
one  section  in  lower  Manhattan,  one  section 
in  The  Bronx  and  two  sections  in  Brooklyn. 
The  Manhattan  section  lies  in  the  southern 
part  of  Manhattan,  and  will  connect  the  pro- 
posed East  River  tunnel  with  the  Broadway 
subway  to  be  operated  by  the  Brooklyn  Rapid 
Transit  Co.  The  Bronx  section  lies  in  138th 
St.  and  Southern  Boulevard  and  forms  the 
first  part  of  the  Pelham  Bay  branch  of  the 
Lexington  Avenue  Subway,  which  will  1)C 
operated  by  the  Interborough  Rapid  Transit 
Co.  The  two  Brooklvn  sections  are  an  exten- 
sion of  the  Fourth  .\ve.  Subway  in  Brooklyn 
from  4.3d  St.  down  Fourth  Ave.  to  89th  St., 
and  will  be  operated  by  the  Brooklyn  Rapid 
Transit  Co. 

Bids  on  a  large  water  main  contract  were 
opened  on  .^ug.  15  by  the  city  of  .Akron,  O. 
This  contract  called  for  a  3fi-in.  force  mam  for 
the  improved  waterworks  of  the  citv.  P.  T.  Mc- 
Court,  bidding  on  steel  pipe,  at  $347,851,  was- 
low  bidder  for  furnishing  and  laying  the  pipe. 


Another  big  water  main  contract  which  will 
be  let  on  .\ug.  26  is  that  of  Omaha,  Neb.  This 
contract  calls  for  laying  10,522  ft.  of  48-in. 
steel  pipe  line. 

In  the  way  of  dredging  work  about  the  best 
contract  that  has  come  up  in  the  last  few- 
days  is  the  one  on  which  the  Sanitary  District 
of  Chicago  will  open  bids  on  -A.ug.  29.  This 
work  calls  for  dredging  as  follows :  From  the 
main  channel  of  the  Sanitary  District,  situ- 
ated in  the  City  of  Chicago,  Township  of 
Stickney  and  Township  of  Lyons,  in  the 
County  of  Cook,  State  of  Illinois:  .\lternative 
I — From  Robey  St.  in  the  City  of  Chicago 
to  the  Chicago  &  Western  Indiana  R.  R.  (Belt 
Ry. )  bridge.  Alternative  II — From  Robej- 
St.  in  the  City  of  Chicago  to  Summit  highway 
bridge.  The  following  quantities  are  approxi- 
mate :  Alternative  I — GOO.OOO  cu.  yds.  of 
dredging.  Alternative  II — 1,.500,000  cu.  yds.  of 
dredging. 

An  American  firm  ,  the  Barnett-McQueen 
Co.,  Ltd.,  Minneapolis,  Minn.,  has  just  re- 
ceived a  large  contract  from  the  Canadian 
Government  for  constructing  grain  elevators 
at  Port  Arthur.  The  contract  amounts  to 
$1,179,500. 

Several  big  jobs  in  the  way  of  drainage 
work  are  now  open  for  bids.  One  of  these 
calls  for  the  construction  of  about  70  miles 
of  ditch  for  the  Cypress  Creek  Drainage  Dis- 
trict in  .\rkansas,  the  total  yardage  being 
3,250,000.  Another  calls  for  seven  main  ditches 
and  25  sub-ditches  for  the  San  Benito-Cam- 
eron County  Drainage  District  No.  3  in  Texas. 
The  total  yardage  in  this  work  is  2,.379..544. 

The  Railway  Commission  of  British  Colum- 
bia recently  ordered  that  within  30  days  after 
the  approval  of  the  plans  of  the  Engineer, 
work  must  be  started  on  the  construction  of 
the  bridge  over  the  Second  Narrows  to  con- 
nect Vancouver  with  North  Vancouver.  The 
Burrard  Bridge  &  Tunnel  Co.  has  the  con- 
tract, which  amounts  to  approximately  $2,- 
000,000. 


Two  passenger  terminal  im- 
provements     for      Chicago 
New  Terminals',"^-°'""S  the  expenditure  of 
_,  .  large   sums  of    money  ana 

in  Chicago,  promising  much  work  for 
contractors  have  now 
reached  the  newspaper 
stage.  One  of  these  projects  calls  for  a  new 
terminal  for  the  Western  Indiana  Ry.,  the 
Grand  Trunk,  Erie  and  other  roads  using  the 
Polk  St.  station,  and  involves  an  ultimate  ex- 
penditure of  about  JlOO.OOO.OOit.  The  other 
project  called  for  the  construction  of  a  new 
terminal  by  the  Pennsylvania  and  other  lines 
using  the  present  Union  station.  The  last 
mentioned  work  will  cost  about  $35,000,000  and 
will  undoubtedly  be  undertaken  long  before 
the  Western  Indiana  project  is  developed.  In 
fact  the  location  of  the  new  Union  depot  has 
been  decided  definitely,  and  the  working  out 
of  detailed  plans  is  a  matter  probably  of  three 
or  four  months.  The  new  terminal  will  be 
located  on  the  block  bounded  by  .\dams,  Clin- 
ton, Canal  St.  and  Jackson  Blvd.,  just  west 
of  the  present  L'nion  station,  which  will  he 
used  for  the  suburban  trains.  There  are 
some  prospects  that  the  Pennsylvania  will  be 
ready  to  begin  the  work  around  the  first  of 
the   next   year. 
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There  are  always  lots  of 
Opportunities    opporH'nities  for  the  young 
I       -IT  engmeer  or  contractor  who 

tor   Young       has  a  little  capital    and    is 
Contractor,      willing  to  take  chances.  For 
example,    a     correspondent 
writes  us  as  follows  of  the 
opportunities  in  his  neighborhood  for  a  young 
man  who  has  had    some  experience    in    con- 
tracting: 

There  are  a  number  of  small  irrigation  pump- 
ing plants  to  be  built  in  this  country,  but  the 
land  owners  cannot  get  the  necessary  cash  for 
the  construction  work;  they  are  willing  to  pay 
in  water  contracts  and  first  mortgages  on  the 
land  double  the  actual  cost  of  construction  work 
or  even  more.  The  securities  would  run  for  ten 
years,  bearing  6  per  cent  interest.  For  instance. 
assume  a  little  project  of  2.000  acres  of  choice 
land,  near  a  railroad  and  near  a  town,  which 
requires  water  to  be  pumped.  The  actual  cost 
of  putting  in  all  the  necessary  machinery,  pipe 
lines  and  canals  would  amount  to  about  $15  per 
acre.  The  owners  of  the  land  would  sign  water 
contracts  for  $35  to  $40  per  acre  and  give  first 
mortgages  on  their  land  to  secure  the  payments. 
The  value  of  the  land,  as  soon  as  water  is  ap- 
plied would  be  $100  per  acre  or  more. 


When  the  citizens  of  the 

$50,000,000      s'^'e  °^    ^'«^^'  York  some 
Tj       J  T  vears  ago  approved  a  bond 

Uond  issue  jsjug  ^f  $.50,000,000  for  the 
for  Roads.  construction  of  improved 
highways,  they  seemingly 
established  a  precedent  as 
to  the  amount  of  money  that  should  be  voted 
at  one  time  for  work  of  this  sort.  To  be  sure, 
California  did  not  follow  the  example  of  the 
eastern  state,  as  the  amount  of  its  good  roads 
bond  issue  was  $18,000,000.  The  New  York 
precedent,  however,  seems  to  be  working  in 
the  case  of  other  states  contemplating  bond 
issues.  Ohio  will  vote  next  month  on  ratify- 
ing an  amendment  to  its  constitution  author- 
izing the  issuance  of  $.50,000,000  of  bonds  for 
the  improvement  of  the  main  highways  under 
the  state  aid  plan.  In  Pennsylvania  it  is  like- 
wise proposed  to  take  a  vote  on  amending  the 
state  constitution  so  as  to  provide  $50,000,000 
for  highway  improvements,  and  in  New  York 
state  there  is  strong  agitation  for  another 
$50,000,000  bond  issue  for  continuing  the  con- 
struction of  improved  roads. 


It     has    remained    for     a 

professor  in  an  engineering 

Useful  department    of     a     middle 

J  .  west  college  to  devise  one 

invention.      ^..j    ,i,^,  ,,,^,5,   „5gfu|  ^^ppij. 

anccs  of  the  age.  This  is 
nothing  less  than  a  me- 
chanical device  to  do  away  with  the  wear  and 
tear  on  razor  strops  or  slippers  in  punishing 
children.  The  invention  is  called  a  spanking 
machine.  It  is  constructed  of  aluminum, 
weighs  about  20  lbs.,  and  can  be  operated  at 
the  rate  of  35  spanks  per  miiuite.  The 
method  of  operation,  according  to  a  press  dis- 
patch, is  as  follows:  "The  patient'  is  bent 
over  a  rod,  and  a  wheel  operated  against  cogs 
connects  with  a  crank  run  by  a  belt  device." 
which  is  certainly  not  as  lucid  a  description 
as  such  a  useful  invention  deserves. 
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PERSONAL 


Mr.  V.  Ringer  has  lieen  appointed  Engi- 
neer Maintenance  of  Way  for  'he  Mi.-isoun, 
Kansas  &  Texas  Ry.  Co.,  with  headquar- 
ters at  Parsons,  Kans. 

Mr.  A.  Findlay,  Master  of  Bridges  & 
Buildings,  on  the  eastern  division  of  the 
Grand  Trunk  Ry.,  has  retired.  He  has 
been   in  the   service  for  46  years. 

Mr,  M.  M.  Cook,  Chief  Engineer  of  the 
Wichita  Falls  &  Northwestern  Ry.,  with 
office  at  Wichita  Falls,  Texas,  has  resigned 
to  become  Assistant  Engineer  of  the  Cali- 
fornia   Railway    Commission. 

Mr.  Chas.  Hansel,  Consulting  Engineer 
in  charge  of  the  Valuation  of  Roads  & 
Canals  of  New  Jersey,  has  been  retained 
by  the  State  of  Michigan  to  make  a  valu- 
ation of  various  railroad  property  within 
the   state. 

Mr.  Wm.  -•\.  Hunicke  has  resigned  as 
Construction  Engineer  of  the  Cuban  Cen- 
tral Railways  to  engage  in  private  prac- 
tice in  Civil  Engineering.  His  offices  are 
at  Room  302,  Florida  Life  BUlg.,  Jack- 
sonville,   Fla. 

Mr.  Chas.  H.  Mcintosh  has  been  made 
editor  of  a  new  publication  to  be  issued 
monthly  by  the  Clyde  Iron  Works  of  Du- 
luth.  Minn.  The  first  issue  of  the  period- 
ical which  will  be  called  "Steam  Shovel 
Machinery"  will   be  in   October. 

Mr  A.  J.  McKenzie,  Assoc.  Mem.  Soc. 
C.  E.,  who  has  been  City  Engineer  of 
Webb  Cit\',  Mo.,  for  3%  years,  has  resigned 
to  engage  in  construction  work.  E.  W. 
Robinson,  who  has  been  assistant  engineer 
for  3  years,  succeeds  him  as  City  Engineer. 

Sr.  Michael  Fort,  Director  of  Public 
Works  of  Peru,  S.  A.,  together  with  other 
officials,  recently  dedicated  the  new  me- 
chanical and  electrical  section  of  the 
School  of  Engineers  in  Lima,  Peru.  The 
new  section  was  built  under  the  direction 
of  Tomas  d'Ornellas,  who  is  to  be  at  its 
head. 

Ewing  &  Stone,  Civil  &  Consulting  En- 
gineers, Chicago,  have  announced  a  change 
in  their  firm  name  which  will  hereafter 
be  the  Central  Engineering  Bureau.  The 
firm  specializes  in  municipal  and  public 
works,  acting  as  engineer  in  those  cities 
and  towns  where  no  regular  local  engineer 
is  employed,  and  in  a  consulting  capacity 
on   special   work   in   larger   cities. 

Mr.  Chester  B.  Lewis  has  resigned  as 
Superintendent  of  Construction  for  the  firm 
of  Holabird  &  Roche,  and  has  accepted  a 
more  advanced  position  of  the  same  na- 
ture with  D.  H.  Burnham  &  Company  of 
Chicago.  He  is  at  present  located  on  the 
Butler  Bros,  building,  Chicago,  the  founda- 
tions of  which  include  190  hardpan  caissons 
which  will  aggregate  some  15,000  ft.  in 
depth. 

Sr.  Eduardo  Lopez  de  Romana,  a  mem- 
ber of  the  Institute  of  Civil  Engineers  of 
Great   Britain,  and  a   former   President   of 


the  Republic  of  Peru,  died  recently.  He 
was  educated  in  England  and  practised 
civil  engineering  both  before  and  after 
his  elevation  to  the  presidency.  Many  im- 
portant works,  including  the  present  Are- 
quipa  water  supply,  were  planned  and  su- 
pervised by  him. 

Civil    Service    Examinations. 

The  U.  S.  Civil  Service  Commission  an- 
nounces an  examination  of  Sept.  11  and  12  to 
be  held  at  nearly  all  large  cities  in  the 
United  States  for  the  purpose  of  securing 
eligibles  for  vacancies  in  the  position  of 
engineer  draftsmen  at  salaries  ranging 
from  $1,600  to  $2,000  per  annum  in  the 
supervising  architect's  office  of  the  treasury 
department.  Applicants  should  at  once 
apply  to  the  Commission  at  Washington, 
or  to  the  Secretary  of  the  Board  of  Exam- 
iners in  various  cities  for  application 
blanks   and    examination    forms. 


CATALOGUES 


Webster  Method. — Paper.  6x9  ins.,  32  pp. 
Webster  Mfg.   Co.,  Tiffin,   O. 

Tnis  is  the  July  issue  of  this  house  organ 
which  contains  a  number  of  illustrated  ar- 
ticles describing  machinery  which  has  been 
installed   by   this    company. 

Permanent  Pavement. — Paper.  6x9  ins.. 
20  pp.  Universal  Portland  Cement  Co.,  72 
W.  Adams  St.,   Chicago,  111. 

The  August  number  of  this  bulletin  con- 
tains interesting  and  instructive  articles 
regarding  the  use  of  concrete  for  pavement. 

Leschen's  Hercules. — Paper.  8x11  ins.,  12 
pp.  A.  Leschen's  &  Sons  Rope  Co.,  St. 
Louis,    Mo. 

This  is  the  August  issue  of  this  booklet 
and  it  is  devoted  to  illustrated  descriptions 
of  work  which  is  being  carried  on  along 
the  New  York  Barge  Canal. 

Electric  Drive  in  Grain  Elevators. — 
Paper,  8x10%  ins.,  28  pp.  General  Electric 
Co.,   Schenectady,   N.  Y. 

Bulletin  No.  4976,  recently  issued,  is  de- 
voted to  electric  drive  in  grain  elevators  and 
flour  mills,  and  supersedes  the  company's 
previous  bulletin  on  this  subject. 

Universal  Bulletin. — Paper,  6x9  ins.,  20 
pp.  Universal  Portland  Cement  Co  72 
W.  .Adams  St. 

This  is  the  August  issue  of  the  Universal 
bulletin  which  contains  interesting  illus- 
trated articles  on  concrete  building  work 
which  has  been  carried  on  with  the  use 
of   Universal    cement. 

Pneumatic  Drills. — Paper,  6x9  ins.,  16  pp. 
IngersoU-Rand  Co.,  11  Broadway,  N.  Y. 

"Little  David"  Pneumatic  drills  is  the 
subject  of  a  16-page  bulletin.  Form  8007, 
just  issued.  The  tool,  very  simple  in  con- 
struction, is  adapted  in  its  various  sizes  for 
all    the    ordinary    work    of    the    pneumatic 


drill — drilling,  reaming,  tapping,  fiue-roll- 
ing  and  wood-boring.  The  catalog  is  il- 
lustrated and  shows  machines  in  section 
and  at  work.  A  descriptive  table  gives  the 
sizes  and   capacities. 

Gas  Furnaces. — Paper,  6x9  ins.,  36  pp. 
Gilbert  &  Barker  Mfg.  Co.,  Springfield, 
Mass. 

This  catalog  is  devoted  to  the  descrip- 
tions, illustrations  and  tables  of  dimen- 
sions of  gas  furnaces  for  forging  and  weld- 
ing, also  muffle  furnaces,  hot  lead  harden- 
ing furnaces  and  various  crucible  furnaces. 

Rail  Clamp.— Paper  5%x8  ins.,  1   p.     The 

Bucyrus  Co.,  South  Milwaukee,  Wis. 

This  circular  illustrates  and  describes  a 
rail  clamp  for  steam  shovels  and  wrecking 
cranes  which  grips  the  rail  head  on  all 
sides.  This  clamp  was  invented  by  a 
steam  shovel  operator  at  Panama  and  was 
recently  described  in  this  journal.  The 
clamp  weighs  only  27  ibs.,  and  the  wedge  8 
lbs.,  and  will  fit  any  rail  from  60  to  90 
lbs. 

Irrigation  with  Electrically  Driven 
Pumps. — Paper,  SxlOVi  ins..  16  pp.  Gen- 
eral Electric  Co.,  Schenectady,  N.  V. 

This  publication  which  should  be  of 
great  interest  to  all  irrigation  engineers 
has  just  been  issued  under  the  title  of 
Irrigation  With  Electrically  Driven 
Pumps.  It  illustrates  various  installations  of 
electrically  driven  pumps  used  for  irrigating 
purposes,  and  contains  charts  giving  compara- 
tive crop  yields  of  irrigated  and  unirrigated 
lands.     The  number  of  the  bulletin  is  4!I78. 

Contractors'    Equipment. — Paper,    9V6xl2 

ins.,  180  pp.  S.  Flory  Mfg.  Co.,  Bangor, 
Pa. 

This  is  the  1912  general  catalog  of  the 
S.  Flory  Mfg.  Co.,  which  contains  a  com- 
plete list  of  contractors'  machinery  and 
equipment,  such  as  hoisting  engines,  sus- 
pension cableways,  dredging,  logging  and 
quarrying  machinery.  .\1I  the  equipment 
is  illustrated  and  described  with  specifica- 
tions, tables  of  sizes,  prices,  etc.  Line 
drawings  are  given  for  various  machines. 
The  book  is  completely  indexed. 

Direct  Current  Railways. — Paper.  8x10% 
ins..  132  pp.  General  Electric  Co.,  Schen- 
ectady, N.   Y. 

This  is  an  attractively  bound  book  de- 
voted to  the  use  of  the  "higher  voltages" 
in  the  operation  of  Direct  Current  Electric 
Railways.  The  bulletin  sets  forth  the  ad- 
vantages of  the  "higher  voltages"  in  this 
connection.  It  contains  numerous  tables 
comparing  the  various  costs  of  1.200  volt 
systems  as  compared  with  those  of  600 
volts,  illustrates  and  describes  station  and 
car  equipments,  locomotives  for  railroads 
of  higher  direct  current  voltages,  and  de- 
scribes the  various  systems  employing  di- 
rect current  at  1,200,  1,500  and  2,4<X)  volts. 
The  bulletin  contains  a  large  amount  of  in- 
formation both  of  interest  and  value  to 
electric  railway  operators.  The  number  of 
this   publication   is   4958. 


RAILWAYS.    STEAM    AND     ELECTRIC 


Alabama. 

The  Mobile  Inti.rurl)an  Ry.  Co.,  of  Mobile, 
.Ala.,  has  been  incorporated  with  an  author- 
ized capital  of  $.j.iMKi  and  $1.0i:)  subscribed. 
C.  V.  Schoub  is  one  of  the  incorporators. 

The  Birmingham  S:  Chattanooga  Electric 
Ry.  Co.  is  reported  to  have  completed -survey 
and  secured  the  right  of  way  for  its  projected 
line.  As  proposed  the  line  will  be  147  miles 
in  length  and  will  run  through  JcfTcrson 
Blount.  Mar.shall  and  DcKalh  counties  in  Ala- 
bama,   Dade   county,   Georgia,   and    Hamilton 


county,  Tennes.see.  It  will  run  from  Birming- 
ham to  Oneonta,  the  county  seat  of  Blount 
and  thence  to  Boaz  in  Marshall  countv  froni 
Boaz  to  Henegar  in  DeKalli  cnnntv  and 'thence 
to  Chattanooga.  P.  S.  Milncr,  Birmingham 
Ala.,  is  Engineer. 

The  Gulf.  Florida  &  .Alabama  Ry..  G  \ 
Berry.  Chief  Engineer,  Pensaeola.  pia  will 
ask  bids  within  30  days  for  grading  'for  a 
20-mile  extension  running  north  from  Local 
Ala.  This  is  light  work  and  will  be  suitable 
for  contractors  handling  station  rnen.     Work 


•J*  indicates  work  now  open  for  bids.    Oindicatss  a  contract  let  recently 


IS  progressing  rapidly  on  the  completion  of  the 
Gulf.  Florida  &  Alabama  into  Pensaeola,  Fla., 
and  the  company  expects  to  open  up  for  opera- 
tion the  first  80  miles  north  of  this  point  some- 
time in  October. 

The  Pine  Bluflt,  Sheridan  &  Southern  R.  R. 
fvl'^^A^^*^"  mcorporated  with  a  capital  stock 
of  $loO,000,  and  proposes  to  build  a  line  from 
Sheridan  to  Manville.  l."i  miles  This  is  the 
new  name  for  the  Pine  Bluff,  Sheridan  & 
Southern  R.  R.,  which  was  recently  purchased 
by  h.  S.  McCarty,  of  New  Madrid,  Mo.    The 
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former  owners  were  projecting  a  line  from 
Sheridan  to  Manville,  and  this  work  will  be 
completed  b\-  Mr.  McCarty. 

Arizona. 

The  Arizona  Eastern  Ry.,  E.  Randolph, 
President.  Tucson,  Ariz.,  is  reported  to  have 
plans  tmderway  for  the  construction  of  shops 
near  Phoenix,  which  will  call  for  an  ultimate 
expenditure  of  $oOiXttOO.  The  plans  are  re- 
ported to  call  for  the  following :  Machine 
shop.  300  by  75  ft. ;  car  repairing  shop  of  the 
same  dimensions:  a  -JO-stall  roundhouse;  plan- 
ing mill  l.'iO  by  oO  ft.:  paint  shop,  loOby  50 
ft. ;  foundry  shop,  100  by  50  ft. 

Arkansas. 

The  Little  Rock  Railway  &  Electric  Co., 
C.  J.  Griffith,  General  Superintendent,  Little 
Rock,  Ark.,  is  considering  extending  its  High- 
land Park  line  on  May  St.  from  13th  to  20th 
St.,  west  on  ■20th  to  Wilson  St..  and  thence 
soutli  on  Wilson  to  20th  St. 

California. 

The  State  Board  of  Harbor  Commissioners, 
San  Francisco,  is  considering  a  tentative  plan 
for  the  construction  of  an  electric  car  line 
plong  the  water  front  at  San  Francisco.  The 
plan  as  proposed  is  for  the  state  to  construct 
a  double-tracked  road  with  overhead  wires 
from  the  Chaimel  to  Mason  St.,  and  either 
lease  it  as  a  concession  to  a  private  corpora- 
tion, or  else  operate  it  through  the  harbor 
board. 

The  Watsonville  Railway  &  Navigation  Co., 
F.  E.  Snowden.  President,  Watsonville,  Cal., 
now  operating  a  ti-mile  steam  line,  is  under- 
stood to  be  considering  building  an  extension 
from  Watsonville  into  the  San  Joaquin  Valley 

Colorado. 

The  property  of  the  Denver  Union  Stock 
Yards  Co.  has  been  acquired  by  Armour  &  Co. 
and  Swift  &  Co.  The  new  owners  are  under- 
stood to  contemplate  a  number  of  improve- 
ments, to  include  the  remodeling  of  the  sheep 
yards,  the  construction  of  new  tracks  and  ter- 
minal facilities,  erection  of  new  buildings 
and  the  riprapping  of  the  Platte  River  through 
the  stock  yards  district.  George  W.  Ballan- 
tine,  Denver.  Colo.,  is  Vice  President  of  the 
new  company. 

District  of  Columbia. 

A  bill  is  before  the  U.  S.  Senate  providing 
for  the  incorporation  of  the  Capital  City  Sub- 
way Co.,  which  proposes  the  construction  of  a 
subway  system  at  Washington,  D.  C.  Horace 
H.  Lurton,  Jr.,  Nashville.  Tenn..  is  one  of  the 
incorporators. 

Georgia. 

The  Pelham  &  Havana  R.  R.,  A.  C.  Felton, 
Jr.,  jPresident,  Macon,  Ga..  is  considering  ex- 
tending its  line  to  Camilla  or  some  other 
point  north  and  south  to  Havana  or  some 
point  on  the  Georgia,  Florida  and  Alabama. 

It  is  reported  that  work  on  the  Middle 
Georgia  Interurban  Railway,  from  Jackson  to 
Indian  Spring,  which  was  stopped  by  the 
death  of  Capt.  W.  F.  Smith  several  months 
ago,  will  probably  be  resumed  within  the  next 
few  weeks.  Dr.  J.  G.  Smith,  of  McDonough,  is 
interested. 

The  Georgia  &  Carolina  Ry.  Co.  has  been 
organized  and  application  will  be  made  for  a 
charter  for  the  purpose  of  building  a  rail- 
road from  Augusta,  Ga.,  via  Vaucluse,  Hiber- 
nia,  Monota,  Batesburg  and  Leesville  to  Co- 
lumbia. S.  C.  The  road  as  proposed  will  be 
To  miles  long,  .^mong  those  interested  arc 
J.  U.  Jackson,  J.  L.  Barksdale  and  E.  E.  Court- 
ney. 

Idaho. 

The  Idaho  Traction  Co..  which  has  taken 
over  the  Boise  Valley,  the  Boise  Ry.,  and  tlie 
Boise  &  Interurban  lines  at  Boise,  Idaho,  is 
planning  a  numlier  of  iinprovements.  These 
include  the  construction  of  two  loops,  one  con- 
necting the  North  8th  St.  line  with  the  North 
ISth  St.  line,  and  the  other  connecting  the 
ISth    St.   line   with   the    Main    St.   line. 


Illinois. 

The  Chicago,  Burlington  &  Quincy  R.  R., 
1.  E.  Calvert,  Chief  Engineer,  Chicago,  111., 
has  surveys  underway  for  a  link  connecting 
the  Centralia-Herrin  division  with  East  St 
Louis  via  Sesser,  through  Perrv,  Randolph! 
Washington  and  St.  Clair  counties,  tapping  a 
rich  coal  area. 

The  definite  location  for  the  new-  union  pas- 
senger station  in  Chicago  was  announced  last 
week.  The  station  will  be  located  in  the  block 
bounded  by  Adams,  Canal  and  Clinton  Sts. 
and  Jackson  Blvd.,  directly  west  and  across 
the  street  from  the  present  union  station. 
All  the  necessary  land  in  the  block  with  the 
exception  of  two  lots  has  been  acquired.  The 
plans  for  the  terminal  buildings  are  well  ad- 
vanced by  D.  H.  Burnham  &  Co..  Chicago,  the 
architects.  The  total  cost  of  the  improvement 
will   be   about  $35,000,000. 

The  preliminary  survev  for  the  projected 
line  of  the  Chicago,  Peoria  &  Quincv  Traction 
Co.,  from  Peoria  to  Quincv,  has  been  com- 
pleted between  the  latter  city  and  Rushville, 
and  complete  estimates,  profiles  and  maps  pre- 
pared. The  field  party  is  now  located  at  As- 
toria. The  proposed  line  will  serve  Quincy. 
Rushville,  Astoria,  Summum,  Leesburg,  Hav- 
ana, Beardstown,  Maples  Mills,  Kingston 
Mines  and  Hollis,  and  will  use  the  tracks  of 
the  Peoria  Terminal  Ry.  into  the  heart  of  Peo- 
ria. Trolley  service  will  be  used,  but  gasoline 
electric  traction  will  be  the  initial  motive 
power  until  the  completion  of  the  line.  The 
Crescent  Engineering  &  Construction  Co.,  1444 
Unity  Bldg.,  Chicago,  111.,  has  the  engineering 
and  construction  contracts  for  the  entire  work. 
R.  H.  Baldwin  is  chief  engineer  of  the  trac- 
tion company,  and  chief  engineer  and  general 
manager  of  the  construction  company. 

Indiana. 

The  Cleveland,  Cincinnati.  Chicago  &  St. 
Louis  Ry.,  Geo.  P.  Smith,  Chief  Engineer. 
Cincinnati,  O.,  is  to  expend  about  $400,000 
in  enlarging  its  yards  at  Indianapolis.  It  is 
also  probable  that  the  company  will  spend 
$175,000  at  constructing  additional  shops  at 
Beech  Grove,  Ind. 

Iowa. 

®Wickham  &  Shugart,  Council  Bluffs,  Ta.. 
have  been  awarded  the  contract  for  grading 
for  the  Rock  Island  terminal  at  Manley  Junc- 
tion, and  have  an  outfit  on  the  ground.  The 
work  includes  100,000  cu.  yds.  of  excavation 
and  the  laying  of  IS  to  20  sidings. 

The  Sioux  City,  Homer  &  Southern  Ry.  Co., 
Sioux  City,  la.,  is  reported  to  be  considering 
extending  its  interurban   line.     Details  of  the 
extension    have   not    been    worked    out. 
Kentucky. 

The  Paducah  &  Illinois  R.  R.  Co..  a  sub- 
sidiary of  the  Louisville  &  Nashville  R.  R., 
has  filed  articles  of  incorporation  increasing 
its  capital  stock  $3,000,000.  all  of  wdiich  will  be 
preferred  stock  bearing  4%  per  cent  interest  a 
year.  The  original  stock  of  the  corporation 
was  $10,000,  all  of  which  is  common  stock. 
M.  K.  Gilbert,  Louisville,  Ky.,  assistant  secre- 
tary of  the  Louisville  &  Nashville,  is  a  director 
of  the  Paducah  &  Illinois  R.  R.  T.  B.  Toon 
is    president. 

Louisiana. 

.■\dvices  frcm  Donaldsonvillc.  La.,  state  that 
the  Belle  Helenc  R.  R.  is  to  be  extended  to 
St.  Hclenc;  B.  .A..  Webb,  engineer  of  the 
.A.lluvial   Land  Co.,  is  in  char.ge  of  the  w^ork. 

.-\  stock  company  has  been  organized  at  Cot- 
tonport.  La.,  for  the  purpose  of  building  a  rail- 
road from  Plancherville  through  Cottonport, 
to  tap  the  L.  R.  &  N.  line,  around  Mansura  or 
Hesmer.  It  is  stated  that  (he  line  will  be  com- 
pleted this  fall.  The  officers  of  the  company 
arc :  Theo.  Lemoine,  president ;  A.  Ducole, 
first  vice-president ;  P.  J.  Callcgari.  second 
vice-president ;   F.  B.  Hanlcy,  secretary. 

Maryland. 

The  Brunswick  &•  I'redorick  R.  R.  Co.,  in- 
corporated last  Mav  for  the  purpose  of  build- 
ing an  electric  railway  from  Jefferson  to 
Brunswick,  has  elected  the  following  ofliccrs : 


President,  Dr.  Franklin  B.  Smith ;  Vice  Presi- 
dent, A.  Hemp,  Jr.:  Sccretarv,  O.  B.  Cob- 
leintz,  Frederick,  Md.  The  last  named  is 
Chief  Engineer  of  the  Frederick  R.  R. 

Surveys  are  now  underway  for  the  projected 
line  of  the  Washington  &  Tidewater  R.  R.  Co. 
This  company  was  chartered  in  1910,  and 
proposes  a  line  to  run  in  a  southeasterly  direc- 
tion through  Prince  George's  and  Charles 
Counties  to  the  route  of  the  Washington  Po- 
tomac R.  R.,  commencing  at  Brandvw^ine. 
From  that  point  it  will  run  over  this  fine  21 
miles  to  Mechanicsville.  The  main  line  of 
the  new  road  is  to  be  continued  from  Mechan- 
icsville to  Point  Lookout,  at  the  southern  ex- 
tremity of  the  Peninsula  at  the  Junction  of  the 
Potomac  river  and  Chesapeake  Bav.  A  branch 
is  also  planned  to  run  westward'  from  .Mor- 
ganza,  in  St.  Mary's  county,  to  Leonardtown, 
on  the  Potomac  river,  .\mong  those  inter- 
ested are  George  R.  Willis,  Baltimore,  Md., 
Henry  Wynkoop,  Peirson  of  Harrisburg  Pa.. 
W.  Bernard  Duke,  vice-president  of  the  Na- 
tional Bank  of  Baltimore,  and  William  Mor- 
gan Montgomery,  0328  Burbridge  St.,  German- 
town   Sta.,   Philadelphia,  Pa. 

Michigan. 

©George  M.  Swift  Co..  189  W.  Madison  St.. 
Chicago.  111.,  has  been  awarded  the  general 
contract  for  erection  of  a  30-stall  roundhouse 
and  car  shops  at  Bay  City,  Mich.,  for  the 
Michigan  Central  R.  R.  ft  is  stated  that  the 
work  will  cost  about  $200,000. 

Steps  are  to  be  taken  to  raise  a  bonus  for 
the  proposed  Muskegon  to  Manistee  railway, 
mentioned  in  our  last  issue.  It  is  expected 
that  a  bonus  of  $200,000  will  be  raised  by  resi- 
dents along  the  projected  route.  The  Muske- 
gon-Manistee Improvement  Co..  of  which 
Herman  O'Connor,  Holton.  is  President,  is 
promoting  the   railrdad. 

Minnesota. 

®.Morris.  Shepard  &  Dougherty.  801  Globe 
Bldg..  St.  Paul,  Minn.,  have  placed  all  sub- 
contracts for  work  on  the  double-tracking  and 
revision  of  present  main  line  of  the  Chicago, 
Milwaukee  &  St.  Paul  Rv.,  between  Granite 
Falls  and  Milan,  Minn.  McCullough  S: 
Cheney  secured  the  steam  shovel  work:" J.  E. 
Jameson,  the  team  work,  and  .-X.  Nelson,  the 
rock  work.  The  contract  includes  500,000  cu. 
yds.  earth  excavation,  5,000  cu.  yds.  rock  exca- 
vation and  .500.000  cu.  yds.  embankment.  Work 
is  to  be  completed  Dec.  1.  1(112. 

Mississippi. 

®Boyd  &  Bradshaw,  Columbia,  Miss.,  who 
have  the  contract  for  extending  the  Natchez. 
Columbia  &  Mobile  R.  R.,  so  as  to  form  a  con- 
nection with  New  Orleans  Great  Northern 
R.  R.,  at  Tilton.  Miss.,  as  noted  in  our  .Aug. 
7  issue,  have  let  sub-contracts  to  the  follow- 
ing: J.  S.  Holloway,  Tilton,  Miss.:  J.  E. 
Ford,  Tilton,  Miss.,  and  E.  E.  Bcasley,  Tilton. 
Miss.  -All  of  the  sub-contracts  have  now  been 
placed,  as  Boyd  &  Bradshaw  intend  to  do  the 
major  part  of  the  work  with  their  own 
forces.  The  contract  includes  80,000  cu.  yds. 
of  earth  excavation  and  100,000  cu.  vds.  of  em- 
bankment. 

Missouri. 

It  is  reported  that  the  St.  Joseph,  Savannah 
Interurban  Ry.  Co.,  wOiich  is  controlled  bv 
the  St.  Joseph  Railway,  Light.  Heat  &  Power 
Co.,  424  Edmond  St..  St.  Joseph,  Mo.,  will 
shortly  take  up  the  matter  of  its  proposed  ex- 
tension to  Fillmore.  Mo.,  a  distance  of  11 
miles.  Surveys  for  this  extension  have  been 
completed  and  a  considerable  amount  of  right 
of  way  secured. 

At  the  annual  meeting  of  the  stockholders 
of  the  St.  Joseph  &•  Grand  Island  Ry..  W.  A. 
Parker,  Chief  Engineer,  St.  Toseph,  Mo.,  on 
Oct.  15.  ratification  of  the  action  of  the  direc- 
tors in  providing  for  a  bond  issue  of  $15,000.- 
000  will  be  asked.  Four  million  dollars  is  to 
be  used  in  refunding  outslanding  bonds  se- 
cured by  first  mortgage  and  the  remainder 
in  improvements  of  the  line  from  end  to  end. 

The  Kansas  Citv  Terminal  Rv.  Co..  J.  V. 
Hanna.  Chief  Engineer.  Kansas  City,  Mo.,  has 
placed  an  order  for  6,0(10  tons  of  100-lb.  steel 


•^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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rails.  These  will  replace  the  present  80-lb 
rails  on  the  old  Belt  line  between  t"^  Kaw 
River  bridge  on  the  west  and  Sheffield  on  tne 
cast. 

Nevada. 

The  Winneniucca  Northern  R.  K.  ^^  <?.. 
the  incocporation  of  which  was  mentioned  ni 
our  Jiilv  31  issue,  has  surveys  underway  for  its 
projected  120-inile  line  from  Winneniucca  to 
Jordan  Valley.  Thomas  Nelson.  Winneniucca, 
Nev..  is  President:  H.  H.  Sheldon.  VVinne- 
mucca,  is  chief  engineer,  and  E.  R.  Place, 
Winnemucca,  is  general  manager. 
New  York. 

^.Rids  will  be  opened  Sept.  12  by  the  Public 
Service  Commission  for  the  First  District,  154 
Nassau  St.,  New  York  City,  for  the  extension 
of  the  4th  Ave.  Brooklyn  Rapid  Transit  R.  R., 
as  follows:  5,770  ft.  4-track  subway  in  4th 
Ave.,  from  43d  St.  to  04th  St.  Bids  are  also 
asked  for  constructing  Section  2,  7,939  ft.  of 
2-track  subway  in  4th  Ave.,  from  64th  St. 
to  SOth  St.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

4«Bids  will  be  opened  Sept.  13  by  the  Pubbc 
Service  Commission  for  the  First  District.  1.54 
Nassau    St.,   New   York    City,    for    the    con 
struction  of  Section  1  of  the  Southern  Boule 
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capital   for   the   purchase   of   the   road   at   the 
.„;=.,.„r-c    c,l,>    r,n    Sent     12.     The    plans    call 


for  further  work,  at  least  on  the  Greensboro 
and    Southeastern    end    of   the   Ime.      WaJn 
Washabaugh,  Charlottesville,  Va.,  is  chief  en- 

gineer.  „   ,     , 

North  Dakota. 

Practically  all  right  of  way  through  AIcKen- 
zie  County 'for  the  New  Rockford  extension 
of  the  Great  Northern  Ry.  has  been  secured 
From  Elbowoods,  near  where  the  new  line  will 
cross  the  Missouri  River,  to  the  Yellowstone 
River  on  the  west,  where  the  Une  goes  north- 
ward to  join  the  main  line  of  the  road,  is  a 
distance  of  about  100  miles,  and  for  over  halt 
of  that  territory  the  land  has  been  secured 
from  the  government.  ,    „     c     u    Cf^ 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  C.  N.  Kalk.  Principal  Assistant 
Engineer.  Minneapolis,  Minn.,  is  reported  to 
be  planning  the  immediate  construction  ot 
lines  from  Plaza  to  the  Montana  boundary, 
and  from  Ambrose  to  the  same  line. 
Ohio. 

The  Ludowici-Celadon  Co.,  New  Lexington. 
O  is  considering  building  a  short  street  car 
line  from  its  plant  to  the  foot  of  Water  St.. 
New  Lexington,  for  the  transportation  of  its 
employes.  .     „      ^       t.^ 

The  Dayton  &  Troy  Electric  Ry.  Co„  Day- 


struction  ot   section   i  oi  tne  ciuunic.  u  uuu.c-  ^■■-.  "   •-••  T^    ,  .  -  j.  „  c^.f.  p„hlic  Service 

vard  and   Westchester  Avenue  Rapid  Transit       ton   O    has  appled  to    he  State  Public  Serv  ice 


R  R  of  New  Y'ork  City,  the  work  calling  for 
7,127  ft.  of  ,3-track  subway  in  138th  St.  and 
Southern  Blvd.,  from  .-Mexander  Ave.  to  about 
147th  St.  Official  advertisement  will  be  found 
elsewhere   in   this  issue. 

During  the  past  week  the  Public  Service 
Commission  approved  the  franchise  of  the 
Manhattan  Bridge  Three-cent  Line,  an  inde- 
pendent company,  which  proposes  to  run  cars 
from  Flatbush  .\ve.,  Brooklyn,  to  and  across 
the  Manhattan  bridge  into  Manhattan.  It  also 
granted  a  certificate  of  convenience  and  a 
necessity  to  the  Brooklyn  and  North  River 
Railroad  Company,  in  which  tlie  principal 
street  car  systems  of  Manhattan  and  Brooklyn 
arc  interested.  That  company  will  now  pro- 
ceed to  get  its  franchise  from  the  Board  of 
Estimate  and  .^pportionment.  The  Commis- 
sion has  also  authorized  the  Manhattan  Bridge 
Three-cent  Line  to  increase  its  capital  from 
$50,000  to  $10,000,000,  and  has  given  the  com- 
pany permission  to  issue  $140,000  of  the  new 
stock  at  once  to  defray  the  expense  of  assem- 
bling the  plant  and  starting  operation. 

The  State  Public  Service  Commission  has 
granted  the  Manhattan  &  Jamaica  Ry.,  the 
successor  of  the  South  Shore  Traction  Co. 
of  Patchogue,  N.  Y.,  a  certificate  of  necessity 
and  convenience  for  its  trolley  line  over  the 
Queensboro  Bridge  and  over  the  Queens 
Boulevard  to  Jamaica,  thence  by  way  of  Guil- 
ford street  and  Central  Ave.  to  Nassau  Coun- 
ty line,  about  15  miles.  The  commission  also 
approved  the  franchise  that  had  been  granted 
to  the  South  Shore  Traction  Co.,  and  ap- 
proved the  assignment  of  the  franchise  by  the 
South  Shore  Co.  to  the  Manhattan  &  Jamaica 
Co. 

The  Newark  &  Marion  Ry.,  a  10-mile  steam 
road,  is  preparing  to  extend  its  line  to  Wil- 
liamson. T.  H.  Mather,  Syracuse,  N.  Y.,  is 
chief  engineer. 

North  Carolina. 

®C.  W.  Lane  &  Co.,  Inc.,  Candler  Bldg.,  At- 
lanta, Ga.,  as  noted  in  our  .^ug.  7  issue,  have 
the  contract  for  constructing  about  seven 
miles  of  line  from  Denton  to  High  Rock, 
N.  C,  for  the  Carolina  &  Yadkin  River  R.  R. 
None  of  the  work  is  to  be  sub-let,  as  Lane  & 
Co.  have  arranged  to  handle  all  of  the  work 
with  their  own  equipment. 

The  Greensboro,  Northern  &  .Atlantic  Ry. 
proposes  the  construction  of  a  76-mile  line 
from  Greensboro,  N.  C.  The  work  is  still  in 
a  preliminary  stage.  Surveys  have  been  made 
from  Greensboro  to  Burlington,  Graham,  and 
southwardly  along  Haw  River  to  a  junction 
with  the  S.  A.  L.  and  Norfolk  Southern  Rys., 
also  northwardly  to  Danville,  Va..  roid  Lynch- 
burg via  Burlington,  and  through  the  centers 
of  ,\Ianiance  and  Caswell  Counties,  X.  C.  and 
Pittsylvania  and  Campbell  Counties  \'.».  Ax 
the   present   time   prospects   seem   pretty    f:iir 


Commission    for    permission    to    increase    its 
capital  stock  from  $1,000,000  to  $1,300,000. 

The  necessary  capital  is  reported  to  have 
been  secured,  and  it  is  stated  that  construc- 
tion work  will  be  started  at  once  in  the  con- 
tinuation of  the  line  of  the  Springfield  & 
Washington  Ry.  Co.  (electric),  from  South 
Charleston  to  Washington  C.  H.  G.  W. 
Baker,  Washington,  C.  H..  O.,  is  President. 

Oklahoma. 

The   Sand   Springs  Ry.   Co.  has  made  pre- 
liminary   surveys    for    an    18-niile    extension. 
Chas.    Page.    Tulsa.    Okla.,   is    President    and 
W.  H.  Hcndron,  Tulsa,  is  Chief  Engineer. 
Oregon. 

The  Portland.  Eugene  &  Eastern  Ry. 
(Southern  Pacific  Co.'s  electric  lines)  is  plan- 
ning extensive  improvements  in  Salem.  Ore., 
and  vicinity,  and  already  has  some  of  the 
work  under  way.  The  improvements  in  this 
city  are  said  to  call  for  an  expenditure  of 
about  $1,000,000.  The  company  is  also  plan- 
ning the  construction  of  a  number  of  lines 
from  Salem  as  the  center.  Robert  Strahorn, 
Wells,  Far.go  Bldg.,  Portland,  Ore.,  is  Presi- 
dent. 

Pennsylvania. 

®James  P.  Brogan  &  Co.,  205  Coleman  Bldg., 
Philadelphia,  Pa.,  as  noted  in  our  Aug.  7  issue, 
have  the  contract  for  constructing  the  connec- 
tions on  the  Somerset  &  Cambria  R.  R.,  and 
the  Connellsville  &  State  Line  R.  R.,  at  Rock- 
wood.  The  contract  includes  85,000  cu.  yds. 
of  earth  excavation,  one  concrete  bridge  and 
3,000  cu.  yds.  concrete  masonry.  None  of 
the   work   is   to  be   sub-let. 

The  Pennsylvania  R.  R.,  is  understood  to 
have  negotiations  under  way  for  the  purchase 
of  land  between  what  is  known  as  the  "west- 
bound hump"  at  Marysville  to  the  westbound 
yards  at  that  place,  for  the  extension  of  those 
yards.  It  is  likely  that  the  whole  improvement 
will  cost  about  $100,000  and  will  necessitate  the 
moving  of  the  State  road  at  that  point  back 
some  distance  from  its  present  line. 

The  Ellsworth  &  Washington  Street  Ry.  Co., 
and  the  Wa.shington  Traction  Co..  both  of 
Washington,  Pa.,  have  been  incorporated,  the 
incorporators  being  W.  W.  Warrick,  C.  S. 
Caldwell,  K.  E.  Paul,  L.  S.  Varwell  and  F.  B. 
McKurley. 

Tennessee. 

The  Birmingham  &  Northwestern  R.  R., 
which  recently  completed  a  line  between  Jack- 
son and  Dyersburg,  may  take  up  the  matter 
of  building  an  extension  throu.iih  Ncwbern, 
Tenn..  to  Hickman,  Kv.  Edgar  Bridge,  Jack- 
.son,  Tciin.,  is  Chief  Engineer. 

Bond  holders  of  the  Lake  View  Traction 
Co.,  177  Union  Ave.,  Memphis.  Tenn.,  are  re- 
ported   to    have    arran.ged    for    the   necessary 

•J* indicates  -.vork  now  open  for  bids,    ©indicates  a  contract  let^recently, 


receivers    sale    on    Sept.  .     ,       ,.        , 

for  the  immediate  extension  of  the  line  be- 
vond  Lakeview,  and  the  building  of  it  from 
'Memphis  to  Coltierville.  Dr  B.  G.  Hen- 
ning,  .Memphis,  is  chairman  of  the  bondhold- 
ers' committee. 

Texas. 
®The  A.ndover  Lumber  Co..  \'ictoria,  Tex., 
has  been  awarded  a  contract  by  the  Frisco  for 
the  construction  of  all  water  tanks,  pump- 
houses  and  stockpens  on  its  line  between 
Victoria  and  Blooinington ;  also  for  the  con- 
struction of  the  roundhouse  and  freight  depot 
in  Victoria  and  the  passenger  depot  and  cotton 
platforms  at  Dennal.  „     ^  .         „ 

®The  Kansas  City,  Mexico  &  Orient  Ry. 
Co  of  Texas,  R.  P.  Parker,  Chief  Engineer. 
San  Angelo,  Tex.,  has  awarded  a  contract 
to  M  \.  Wogan,  Denver,  Colo.,  for  the  grad- 
ing work  on  40  miles  of  roadbed.  This  will 
complete  the  line  into  Alpine,  Tex.,  giving  a 
connection  with  the  Southern  Pacific  R.  R. 
there  The  contract  includes  approximately 
,3.50  000  cu.  yds.  earth,  8,500  cu.  yds.  loose  rock, 
and  25,000  cu.  vds.  solid  rock.  The  trestle 
work  will  amount  to  about  5,000  Iin.  ft.,  which 
will  be  done  by  the  railroad  company's  forces. 
Promotion  work  is  well  along  for  the  pro- 
posed steam  railroad  from  Corsicana  to  Pales- 
tine. W.  A.  Howlam  and  J.  L.  Halbert,  Corsi- 
cana, Tex.,  are  interested. 

The  preliminarv  survey  for  the  proposed  ex- 
tension of  the  Pecos  Valley  Southern  Ry., 
has  been  made,  but  the  date  of  beginning  con- 
struction has  not  as  yet  been  decided  upon. 
L.  W.  Anderson.  Pecos,  Tex.,  is  General  Man- 
ager  and   Chief   Engineer. 

The  St.  Louis,  Brownsville  &  Mexico  Ry., 
F.  G.  Jonah,  Chief  Engineer,  St.  Louis,  Mo., 
according  to  advices  from  Brownsville,  is  to 
lay  30  miles  of  trackage  and  sidings  in  that 
vicinitv  in  the  near  future. 

Survevs  and  a  report  on  two  routes  for  the 
proposed  Dallas-Terrell  Interurban  line  have 
been  completed  and  have  been  turned  over  to 
M.  M.  Phinney  of  the  Stone  &  Webster^  En- 
gineering Corp.,  Boston,  Mass.,  which  is  to 
build  and  operate  this  line.  It  is  expected  that 
a  definite  announcement  as  to  construction 
plans  will  be  made  shortly. 

Forms  for  the  proposed  division  vards  of 
the  Santa  Fe  System  in  the  \  icinity  of  Brown- 
wood  have  been  submitted  to  the  officials  of 
the  railroad.  As  yet.  how^ever,  lio  authority 
has  been  given  for  construction,  and  all  details 
of  the  work  have  not  been  fully  determined. 
While  it  is  hoped  to  do  this  work  some  time 
in  the  near  future,  no  definite  information  is 
available  at  present. 

The  Asherton  &  Gulf  Ry..  M.  L.  Richardson, 
vice-president.  Asherton,  Tex.,  is  reported  to 
he  ready  to  begin  construction  on  its  0-mile 
extension  for  Asherton  to  Carrizo  Springs,  as 
soon  as  the  citizens  of  the  latter  place  make  up 
$40,000  bonus. 

The  Quanah,  .\cnie  &  Pacific  Ry.  Co.  is  now 
locating  a  40-niile  extension  west  of  Paducah, 
Tex.,  and  upon  completion  of  the  permanent 
location  construction  work  will  be  _  started. 
Contracts  for  grading  and  bridging  will  be  let 
some  time  during  the  week  ending  .A.ug.  31. 
It  is  expected  to  have  the  10-mile  extension 
completed  by  April  1.  Chas.  H.  Sommer, 
Bank  of  Commerce  Bldg..  St.  I^uis,  Mo.,  is 
Vice  President ;  Robert  Cray,  Quanah,  Tex., 
is  General   Manager. 


Utah. 

The  City  Commissioners  of  Salt  I-ake  City, 
Utah,  have  decided  to  grant  a  franchise  to  the 
Utah  County  interurban  road  for  nn  entrance 
to  the  city.  This  removes  one  of  the  obstacles 
to  the  construction  of  this  line,  and  it  is  now 
likely  that  the  road  will  be  built.  The  present 
plans  call  for  a  line  from  Salt  Lake  City  to 
Payson,  Utah,  and  later  to  Nephi  in  Juah 
County.  It  is  beUeved  that  the  road  will  cost 
between  $2,000,000  and  $3.0.)0,000,  and  that  the 
financing  will  be  undertake-.i  by  the  A.  J.  Orem- 
Co.,  of  Boston,  Salt  Lake  and  Douglas,  Ariz. 
Among  those  interested  in  the  project  are: 
Stafe    Senator    .\bel    John    Evans    of    Lehi; 
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State  Senator  George  Whitmore  of  Nephi; 
President  W.  W.  Armstrong  of  the  Commer- 
cial CUib  and  of  the  National  Copper  Bank; 
President  Simon  Bamberger  of  the  Salt  Lake 
&  Ogden  Ry.;  William  R.  Wallace  of  Salt 
Lake   and   David  Eccles  of  Ogden. 

Washington. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
•23d.  by  the  Board  of  Public  Works,  Seattle^ 
Wash.,  for  logging  and  clearing  of  timber  at 
Cedar  Lake  and  the  construction  of  a  standard 
gage  railroad. 

®The  Pierson  Construction  Co.,  New  York 
Block.  Seattle,  Wash.,  has  been  awarded  the 
contract  for  constructing  stockyards  at  Ta- 
coma  for  the  Oregon-Washington  Railway  & 
Navigation   Co. 

The  Seattle-Tacoma-Olympia  Ry.  Co.  in- 
corporated last  week  with  $1,500,000  capital 
stock,  by  W.  D.  Hall,  J.  S.  Wheeler  and  S.  L. 
Cravens,  proposes  to  construct  a  monorail  line 
after  the  invention  of  Brennan,  for  which 
John  Rosene  of  Seattle  holds  the  patents  for 
America  and  Canada.  It  is  stated  that  part 
of  the  right  of  way  has  been  obtained. 

The  Washington-Oregon  Crop.,  Vancouver, 
Wash.,  has  filed  notice  with  the  secretary  of 
state,  of  a  resolution  adopted  at  Philadelphia 
en  May  7.  1012,  directing  and  authorizing  the 
extension  of  the  Chehalis-Centralia  interurban 
line  from  the  Centralia  terminal  point  to  the 


.southern  extremity  of  the  Olynipia  Light  & 
Power  Company  track  at  Turn  water,  by  way 
of  Tenino.  It  is  assumed  from  this  that 
the  company  intends  to  build  immediately  the 
line  from  Centralia  to  tidewater  at  Olyiiipia. 
The  Great  Northern  Rv.,  and  the  Spokane 
&  British  Columbia  Ry.,  W.  T.  Beck,  Presi- 
dent, Republic,  Wash.,  have  reached  an  agree- 
ment regarding  the  long  pending  right  of  way 
conflicts  down  the  San  Poil  Valley,  and  it 
is  now  possible  that  one  or  both  of  the  com- 
panies will  start  work  within  the  next  few 
months  on  their  projected  lines.  The  right  of 
way  of  the  Spokane  &  British  Columbia  trav- 
erses the  San  Poil,  Columbia  and  Spokane 
River  Valleys,  making  as  direct  a  line  as  pos- 
sible  between   Spokane  and   Republic. 

Canada. 

®The  Northern  Construction  Co.,  Vancou- 
ver. B.  C.  has  awarded  the  following  sub- 
contracts for  the  construction  of  tiU  miles 
of  the  Canadian  Northern  Ry.  in  British  Co- 
lumbia from  Yellow  Head  Summit  west  and 
northwest:  Phelan  &  Shirley.  Omaha.  Neb., 
20  miles ;  Palmer  Bros.  &  Henning.  Vancou- 
ver. B.  C,  20  miles:  J.  Hogan,  Edmonton, 
.Alberta,  20  miles.  This  (50  miles  leaves  a  gap 
still  unawarded  extending  from  a  point  .34 
miles  north  of  Alberta  summit  to  the  end  of 
Twohy  Brothers'  100  miles  contract  starting 
at  a  point  64  miles  north  of  Kamloops.     The 


contract  for  this  last  remaining  section  will 
be  awarded  this  fall,  and  the  work  will  be 
under  way  in  December.  J.  M.  Mercer,  Van- 
couver, B.  C,  is  superintendent  of  the  North- 
ern Construction  Co. 

It  is  stated  that  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  Ont.,  will  call  for 
bids  at  once  and  will  let  contract  in  Septem- 
ber for  the  construction  of  the  Hudson  Bay 
Ry.   to  tidewater. 

The  Canadian  Northern  Railway  has  com- 
pleted surveys  for  a  steam  line  from  Toronto 
to  London,  Ont.,  and  the  engineers  are  now 
engaged  on  the  route  between  London  and 
Detroit.  The  first  section  to  be  constructed 
will  probably  be  from  Toronto  to  Hamilton, 
but  nothing  definite  has  been  given  out  as  to 
when   this   work   will   be   started. 

The  Canadian  Pacific  Ry.  Co.  has  filed  no- 
tice at  the  Secretary  of  State's  office  at  Otta- 
wa that  it  will  after  Oct.  1  make  application 
to  the  .government  for  an  increase  of  its  au- 
thorized capital  from  $200,000,000  to  $.300,000,- 
000. 

The  Canadian  Pacific  Ry..  J.  G.  Sullivan, 
Chief  Engineer,  Winnipeg,  Man.,  has  com- 
pleted final  surveys  for  the  Bassano-Swift 
Current  cutoflf,  and  it  is  believed  that  the  work 
will  soon  be  placed  under  construction.  The 
work  at  Bassano  will  require  cutting  through 
a  large  hill  northwest  of  the  city  and  will  re- 
quire a  considerable  amount  of  e.xcavation. 
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Alabama. 

•j«Bids  will  be  received  until  S  p.  m..  Aug. 
2-5.  by  Mayor  H.  A.  Skeggs.  Decatur,  .\Ia., 
for  constructing  cement  sidewalks  and  brick 
crosswalks,  under  improvement  ordinance 
No.  30.  Certified  check  for  $300  required 
with  bid. 

^Bids  will  be  received  until  Sept.  3  by  the 
City  Commissioners  of  Birmingham,  Ala.,  for 
paving  with  wood  blocks  First  Ave.  from 
Sixteenth  St.  to  Twenty-first  St.  and  Twen- 
ieth  St.  from  Morris  Ave.  to  Fourth  Ave.,  at 
a  cost  of  approximately  $50,000.  Certified 
check  for  $800,  for  each  street,  required  with 
bid.     Walter  G.  Kirkpatrick,  City  Engineer. 

®The  .Alabama  Paving  Co.  of  Birmingham, 
Ala.,  has  been  awarded  the  contract  by  the 
Citv  of  Mobile,  Ala.,  for  paving  work,  at 
$3L000. 

California. 

®Ford  &  Stout  of  Los  Angeles,  Cal.,  have 
been  awarded  the  contract  by  the  City  of  San 
Diego.  Cal..  for  the  paving  of  India  St.,  at 
$95,590.  Other  bidders  were  the  Barber  As- 
phalt Co.,  $100,692,  and  Fairchild-Gilmore- 
Wilton   Co.,  $104,508. 

Colorado. 

The  Board  of  Public  Works  of  Denver, 
Colo.,  has  ordered  the  advertising  of  the  in- 
tention of  the  board  to  pave  the  old  Santa  Fe 
Trail  from  Colfax  to  Sixth  Ave.  The  work 
will  cost  about  $53,966.  It  is  the  intention  of 
the  board  to,  in  time,  pave  seven  or  eight  miles 
of  the  trail. 

Connecticut. 

•J-Bids  will  be  received  at  the  office  of  James 
H.  Mac  Donald,  State  Highway  Commissioner, 
Room  27.  State  Capitol.  Hartford,  Conn.,  un- 
til 2  p.  m.,  Aug.  21,  1912,  for  state  road  work. 
The  various  sections  on  which  proposals  are 
asked  follows:  Town  of  Plainfield,  6,535  lin. 
ft.  gravel ;  plans  and  specifications  at  Town 
Clerk's  office.  Central  Village.  Conn.  Town 
of  Farmington,  13,195  lin.  ft.  special  macadam ; 
plans  and  specifications  at  Selectman's  office, 
Unionville.  Town  of  Waterford.  9.669  lin.  ft. 
special  macadam,  and  Town  of  East  Lyme, 
.5.518  lin.  ft.  special  macadam;  plans  and  speci- 
fications for  these  two  sections  of  road  at 
John  T.  Beckwith's  house.  East  Lyme  (near 
Golden  Spur).  Town  of  Wethersfiejd.  10,- 
750  lin.  ft.  macadam;  plans   ind  specifications 


at  .A.  W.  Haunter's  store,  Wethersfield.  Town 
of  Guilford,  9,350  lin.  ft.  special  macadam; 
plans  and  specifications  at  Town  Clerk's  of- 
fice, Guilford,  Conn.  Town  of  Esse.x,  11,985 
lin.  ft.  grading;  plans  and  specifications  at 
Town  Clerk's  office,  Essex,  Conn.  Town  of 
Elliiigton,  19,860  lin.  ft.  gravel-macadam ; 
plans  and  specifications  at  house  of  J.  H. 
Lynch,  First  Selectman,  Ellington,  Conn. 
Town  of  Somers,  12,750  lin.  ft.  gravel-maca- 
dam ;  plans  and  specifications  at  Town  Clerk's 
oflice,  Somers.  Town  of  South  Windsor,  6,100 
lin.  ft.  macadam ;  plans  and  specifications  at 
house  of  W.  W.  Grant.  First  Selectman,  Wap- 
ping.  Conn.  Town  of  Hamden,  1,385  lin.  ft. 
special  macadam ;  plans  and  specifications  at 
Town    Clerk's    office,    Centerville. 

®The  Common  Council  of  Willimantic, 
Conn.,  has  let  the  contract  for  the  construc- 
tion of  granite  pavement  on  Main  St.  to  Henry 
.Ahern  of  that  city,  at  $2.30  per  sq.  yd.  for 
paving,  and  $4.50  per  cu.  yd.  for  concrete. 
The  city  has  appropriated  $5,ii00  for  the  work. 
Other  bidders  were  Archambault  &  Fiege,  Wa- 
terbury,  Conn.,  $3.05  and  $7  for  concrete ; 
Loftus,  Dugan  &  Gillies.  New  Bedford,  Conn., 
$2.34  and  $4.15  for  concrete;  A.  D.  Berar- 
dino  &  Co.,  Hartford,  Conn.,  $2.90  and  $6.35 
for  concrete. 

@It  is  reported  that  B.  D.  Pierce,  Jr.,  Co., 
has  been  awarded  the  contract  by  the  Board  of 
Contract  and  Supply  of  Bridgeport,  Conn.,  for 
the  construction  of  several  stretches  of  maca- 
dam road.  The  company's  bids  were  as  fol- 
lows :  Mixed  method  of  application.  $1.95 
per  sq.  yd.  for  Tarvia ;  with  Texas  binder,  $2 ; 
with  Bermudez  asphalt  binder.  $2.18,  and  with 
Standard  Oil  "B"  binder.  $1.9.'').  Penetration 
method— Tarvia.  $1.26;  Texas  binder.  $1.32; 
Standard  Oil  "B,'"  $1.30,  and  Bermudez  binder, 
$1.41.     Native  stone   is   to  be  used. 

District  of  Columbia. 

4*Bids  will  be  received  until  2  p.  m.,  .Aug. 
28,  by  the  Commissioners  of  the  District  of 
Columbia,  Washington,  D.  C,  for  furnishing 
and  delivering  one  portable  asphalt  paving 
plant.  Specificationj  and  form  of  proposal 
may  be  obtained  from  the  purchasing  officer 

Florida. 

.All  bids  received  .Au.g.  1  by  H,  E.  Heitman. 
Fort  Meyers,  Fla.,  for  clearing,  grading  and 
constructing  10  miles  of  water-bound  maca- 
dam road  between  Whiskey  Creek  and  Punta 


Rassa,  Lee  County,  Fla.,  have  been  rejected 
as  being  too  high.  The  work  will  consist  ap- 
proximately of  60  acres  of  clearing,  -50,000  cu. 
yds.  of  earth  excavation.  185  cu.  yds.  of  con- 
crete culvert  work  and  420  ft.  of  vitrified  pipe. 

Idaho. 

®The  Reliance  Construction  Co.,  Portland, 
Ore.,  has  been  awarded  the  contract  by  the 
Mayor  and  City  Council  of  Weiser,  Ida.,  for 
600,000  sq.  ft.  of  cement  sidewalks,  100,000  cu. 
yds.  of  grading  and  100.000  lin.  ft.  of  concrete 
curbs,  at  $117,8.30.  R.  J.  Wood,  City  Engi- 
neer ;   S.   H.  Travis,  City  Clerk. 

The  Mayor  and  City  Council  of  Weiser, 
Ida.,  rejected  all  bids  received  Aug.  9  for  the 
construction  of  27,000  sq.  yds.  of  street  pav- 
ing, and  will  readvertise  the  work.  R.  J. 
Wood  is  Citv  Engineer.  S.  H.  Travis  is  City 
Clerk. 

Illinois. 

^•Bids  will  be  received  by  G.  E.  McGann, 
Commissioners  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  29th,  for  furnishing  and 
delivering  creosoted  timber  and  creosoted  pav- 
ing blocks  to  the  city  of  Chicago  at  the  inter- 
section of  the  north  branch  of  the  Chicago 
River  with  N.  Central  Park  .Ave.,  N.  40th  Ave. 
and  N.  48th  .Ave.,  approximately  17.000  ft. 
B.  M.  of  4x6  creosoted  yellow  piiie,  13,000  ft. 
B.  M.  of  2x8.  2x10.  2x12  creosoted  yellow 
pine  and  630  sq.  yds.  creosoted  wood  paving 
blocks,  according  to  plans  and  specificatiOi.s 
on  file  at  his  office,  room  406  City  Hall. 

^Bids  will  be  received  until  2  p.  m.,  .Aug. 
26,  by  Sherman  W.  Eckley,  President  Board 
of  Control.  Peoria.  III.,  for  constructing  brick 
pavement  on  Hurlburt  St..  the  work  includ- 
ing: 2,370  cu.  yds.  of  e.xcavation,  376  lin.  It. 
of  stone  protection  curb,  4x14  in.,  4.700  lin.  ft. 
cinder  foundation,  under  cement  curb,  6x12 
in.,  4,700  lin.  ft.  cement  curb,  Std.  No.  i, 
7,120  sq.  yds.  -j-in.  concrete  foundation,  7,120 
sq.  yds.  2-in.  sand  cushion,  7,120  sq.  yds.  brick 
pavement,   7,120   sq.   yds.   sand    filler,   %    in. 

+Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago.  III.,  Ed.  J. 
Glackin,  until  II  a.  ni.,  .Aug.  2Sth,  for  furnish- 
ing labor,  material,  etc.,  necessary  to  construct 
pavements  in  the  following  streets :  Prairie 
.Ave.,  2,580  lin.  ft.  concrete  combined  curb  and 
gutter;  4,310  sq.  yds.  asphalt;  52d  av.,  2,290 
lin.  ft.  sandstone  curbing.  2,290  lin.  ft.  stone 
curb  to  be  reset,  7,'  !••  .sq.  yds.  brick  pavement ; 


^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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alley  Burton  PL.  Lake  Shore  Dr.ve,  etc.,  1,140 
lit),  ft.  concrete  curbing,  900  sq.  yds.  creosoted 
wood  blocks,;  alleys  Randolph  St,  May^'- 
etc  1,-2(K)  lin.  ft.  concrete  curbing,  l.OOU  sq. 
yds.  brick;  alley  Vernon  Park  P1-.  Sholto  St., 
etc.,  850  lin.  ft.  concrete  curbing,  600  sq.  yc  s- 
granite  blocks;  alley  Haddon  Axe..  Marshheld 
\ve  etc.,  820  lin.  ft.  concrete  curbing,  400 
M  yds.  brick.  The  work  includes  G-in.  Port- 
land cement  concrete  foundation,  granite 
concrete  combined  curb  and  gutter,  sewer, 
manhole  and  catch  basin  construction  and 
adjustment. 

^.Hids  will  be  received  until  10  a.  m.,  Aug. 
■_'«  bv  Board  of  Local  Improvements,  Win.  S. 
Welch,  Clerk,  Joliet,  111.,  for  constructing  brick 
pavement  in  Cass  St.  Estimated  cost  is  $5,333. 
^.Bids  will  be  received  until  10  a.  m.,  .\ug. 
•'6  by  Board  of  Local  Improvements,  W  m.  S. 
Welch  Clerk,  Joliet,  111.,  for  constructing  bitu- 
minous macadam  on  Buell  Ave.  Estimated 
cost  is  $13,034. 

ODalton  &  Nelson  of  Aurora,  111.,  have  been 
awarded  the  contract  for  the  construction  of 
cement  work  at  the  new  Aurora  College.  The 
work  includes  3.000  ft.  of  sidewalks  and  base- 
ment floors. 

OOscar  A.  Johnson  has  been  awarded  the 
contract  to  build  all  walks  during  1912  by 
the  City  of  Rockford.  111.,  at  $0.09  a  sq.  ft. 
for  cement  work  and  $0.50  a  cu.  yd.  for  fill. 

®The  Newkirk  &  Powers  Construction  Co. 
of  Joliet,  111.,  has  been  awarded  the  contract 
by  the  trustees  of  the  Auditorium  Block, 
Joliet,  for  the  construction  of  new  concrete 
walks'  around  the  building,  at  about  $1,600. 

OJohn  C.  Poll  &  Co.,  Walnut  St.,  Danville, 
111.,  have  been  awarded  the  contract  by  the 
Commissioners  of  Highways,  Danville,  III, 
for  paving  the  south  side  of  Main  St..  in  front 
of  Soldiers'  Home,  2,300  ft.  of  curbing  on 
south  side,  of  stone;  100  ft.  of  marginal  curb; 
1,800  ft.  of  15-in.  sewer;  6  inlets;  4,000  yds. 
of  excavation ;  6-ins.  concrete,  6  to  1 ;  washed 
gravel  and  Portland  cement :  2-in.  sand  cush- 
ion; wire-cut  vitrified  paving  brick,  20_  per 
cent  rattler  test.  The  contract  price  is  $17,000. 
Bids  were  opened  July  30. 

®The   following  contracts   for  paving  have 
been    awarded    by    the    Board    of    Local    Im- 
provements,   Chicago,    111. ;    bids   opened    July 
30:      Asphalt    macadam,    $8,072,    Illinois    Im- 
provement &   Ballast  Co.,  78  W.  Adams  St. ; 
Delaware  PI.,  asphalt,  $15,193,  American  As- 
phalt   Paving    Co.,    133   W.    Washington    St. ; 
Eighty-eighth    St.,    asphalt,    $3,.3.53,    .American 
.Asphalt  Paving  Co. ;  Erie  .Ave.,  asphahic  mac- 
adam,  Calumet   Coal  &  Teaming  Co. ;   Fuller 
St.,   asphalt,  $10,723,   .American   Asphalt    Pav- 
ing  Co.;    Fifty-si.xth    St.,   brick,   $2,964,    Geo. 
Callahan   Coal   Co.,   133  W.   Washington    St.; 
Grand    .Ave.,    brick,    $36,317.    .American    .As- 
phalt Paving  Co.;  Irving  Park  Blvd..  $21.61)6, 
Citizens'  Construction   Co.,   133  W.   Washing- 
ton St. ;  Jefferson  .Ave.,  asphalt,  $5,015,  Amer- 
ican .Asphalt  Paving  Co. ;  Morgan  St.,  granite 
top  macadam,  $3,363,  Geo.  Callahan  Coal  Co. ; 
N'inely-sixth  St.,  macadam,  $4,170,  Illinois  Im- 
provement &  Ballast  Co. ;  O'Brien  Ave.,  mac- 
adam.  $4,.!02,    Wni.    Kissack ;    Perry    St.,    as- 
phaltic  macadam,  $8,222.  Jno.  A.   McGarry  & 
Co.,  Teutonic  Bldg. :  Sixty-seventh  St.,  lirick. 
$15,736.  Calumet  Coal  &  Teaming  Co. :  Wood 
Sl,  asphalt  $20,083.  .American  Asphalt   Paving 
Co. ;    Syracuse    .Ave.    system,    asphakic    con- 
crete.   $40,.5!i5,    Standard    Paving    Co.;    alley. 
Wolfram    St.,    Seminary    Ave.,    brick.    $2,071, 
Wm.  Kissack;  allev.  Thirtv-second  St.,  South 
Park  Ave.,  etc.,  brick.  $3.2.38,  Jas,  A.  Sackley 
Co.,  133  W.  Washington  Si. ;  allev,  Fortv-l'irst 
St..  Vincennes  Ave.,  $4,3:«,  Jas.  A.  Sackley  Co. 
The     Board     of     Local     Improvements     of 
Peoria,   III.,  has  passed  an  ordinance  provid- 
ing for  the  paving  of  Windoni  St  on  the  West 
BhifT,  from  Elizabeth  to  Elmwood. 

The  City  Council  of  Urbana,  III.,  has  grant- 
ed nine  petitions  calling  for  cement  sidewalks 
on  the  west  side  of  Lincoln  .Ave.,  from  Hill 
to  Green  St.,  east  and  west  side  of  Central 
Ave.,  from  Universitv  .Ave.  to  Park  St.,  and 
west  side  of  Harvey  St.,  from  Springfield  Ave. 
lo  University  .Ave.;  north  side  of  Eads  St. 
ftiim  Romine  to  Goodwin  Ave.;  south  side  of 
T'.irk    St.,    from    Romine    to    Goodwin    .-\ve. : 


Franklin  .Ave.,  4,700  lin.  ft.  concrete  curb  and 
„ — ,--■-,  .  f  gutter,  5Sc;  7,400  sq.  yds.  asphalt,  $1.74;  total, 

view    St.;    east   side   of   L'"  °1"   A^^^^'  1'^°^^      |i7,594;  American  Asphalt   Paving  Co.     Gid 
Main   to   University  Ave.,   and   on   tne  soulu      f    ,      ^      ^  ,^^  ,.      ^^      _ ^^  ^__,^  ___,^  „__, 


east  side  of  Busey  Ave.,  from  Church  to  Fair- 


side"  of    University    Ave.,    from    Lincoln    to 
Babcock. 

The  City  Council  of  Rock  Island,  111., .  has 
adopted  ordinances  for  the  paving  of   ihirty- 
eighth  St.,  from  Seventh  to  Eighteenth  Aves 
and  of  Twenty-third  St.,  between  Second  and 
Fourth  .Aves.,  with  brick. 

The  Board  of  Local  Improvements  of  Free- 
port,  111.,  has  passed  10  sidewalk  ordinances 
for  the  construction  of  walks  on  Walnut, 
Adams  and  Oakes,  and  on  Schaffer,  Harlem 
and  Bailey  Aves.  t,.      i 

The  City  Council  of  Kankakee,  111.,  has 
passed  an  ordinance  providing  for  the  paving 
of  the  Washington  Av^.  bridge  and  Main  St. 
on  the  south  side.  The  estimated  cost  is 
$6,500.  ,     .      , 

Following  are  the  lowest  bids  submitted  to 
the   Board   of   Local    Improvements,   Chicago, 
111 .  on  August  14th,  for  furnishing  the  neces- 
sary   labor,    material,    etc.,    for    paving    the 
following    streets.      Avenue    J.    6,410    Im.    ft 
concrete  combined  curb  and  gutter,  $58 ;   10,- 
700    sq.    yds.    asphalt,    $1.87;    total,    $.36,793: 
.American  Asphalt  Paving  Co.,  133  N.  Wash- 
ington St.,  Bryan  Ave.,  8,350  lin.  ft.  concrete 
combined  curb  and  gutter,  $.65;  5,500  sq.  yds. 
asphaltic  macadam,  $1.31:  total,  $10,308.    Jas 
A.   Sacklev  Co.,  133  N.  Washington  St.,  Elm 
St ,   400   lin.   ft.   concrete   combined   curb   and 
gutter,  $..58;  2,900  sq.  vds.  asphalt,  $1.93;  total, 
$6,974.     American    Asphalt    Paving    Co.,    Elm 
St.,   310   lin.   ft.   concrete   combined   curb   and 
gutter,  $.58;  920  sq.  yds.  asphalt.  $1.93;  total, 
$2,354.     .American    Asphalt    Paving    Co.,    40th 
Ave.,  5,250  lin.   ft.  granite  concrete  combined 
curb   and   gutter,   %.66':   $9..3.50   sq.   vds.   brick. 
$2.02.     Citizens'     Construction     Co..     133     N. 
Washington  St.,  43d  Ct.,  2,600  lin.  ft.  granite 
concrete  combined  curb  and  gutter,  $..58 ;  4,.350 
sq.  yds.  asphalt,  $1.68 ;  total,  $9,638.     Standard 
Paving  Co.,  9  S.  La  Salle  St.,  Graceland  .Ave.. 
1,800  lin.  ft.  sandstone  curbing,  .5.x30  in.,  $.45; 
3.500  sq.  yds.  brick,  $2.02;   total,  $9,243.    Jas. 
A.   Sackley   &   Co.,   Kenmore   Ave.,  5.400   lin. 
ft.   concrete   curb   and   gutter,   $..58;   9,000   sq. 
yds.  asphaltic  macadam,  $1.22.     Parker  Wash- 
ington Co.,   133  W.  Washington  St.,  La  Fay- 
ette .Ave.,  260  lin.   ft.  concrete  combined  curb 
and  gutter,  $57 ;  400  sq.  vds.  brick,  $2.29 ;  total, 
$1,235.     Geo.   Callahan  &  Co.,  133  W.  Wash- 
ington St.,  Leo.  St.,  1,000  lin.  ft.  concrete  com- 
bined   curb    and    gutter,    $..58;    1.750    sq.    vds. 
brick,  $215;  total,  $4,410.     P.  J.  O'Brien,  9  S. 
La  Salle  St..  Morgan   St.,  2,400  lin.   ft,  sand- 
stone curbing,  $.67 ;  3,810  sq.  vds.  No.  1  gran- 
ite blocks,  $3.50;  total,  $15,541".     Citizens'  Con- 
struction Co.,  98th  St.,  2,840  lin.  ft.  sandstone 
curbing,   7x18   in. ;   4,840   sq.  yds.   granite  top 
macadam,   $1.08;   total,  $8,539.     Calumet   Coal 
and  Teaming  Co.,  2926  E,  9oth  St.,  64th  St., 
2,00(1  lin.   ft.   concrete   curb  and  gutter,  $.65; 
2,540  sq.  yds.  brick,  $2.09;  total,  $7,374.     Calu- 
met  Coal   and   Teaming   Co.,    Schubert   .Ave.. 
3,1.50   lin.   ft.   concrete   curb   and  gutter,  $.50; 
4.700    sq.    yds.    asphalt,    $1.71;    total,.   $9,862. 
Parker  Washington  Co.,  Hancock  St.  system. 
7,200   lin.   ft.   concrete   curb  and   gutter,  $.60; 
11,100    sq.   yds.    asphalt.   $1.71;    total,   $26,942, 
Standard  Paving  Co.,  the  work  includes  6  in. 
Portland  cement  concrete  foundation,  sidpwalk 
construction,  sewer,  manhole  and  catch  liasin. 
construction    and    adjustment.     The    contracts 
have  not  been  awarded. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago. 
111..  Ed.  J,  Glackin,  Secretary,  on  Aug.  7,  for 
furnishing  labor  and  materials  necessary  to 
construct  pavements  in  the  following  streets  • 
.Au.gusta  St.,  2,500  lin.  ft.  concrete  curb  and 
gutter,  .57c;  asphalt,  $1.72;  total,  $8,.'i40 ;  Park- 
er Washington  Co.,  133  W.  Washington  St 
Drake  .Ave.,  1.330  lin.  ft.  concrete  curb  and 
gutter,  tiOc;  2.100  sq.  yds.  asphalt,  $1.71;  total 
$4,804  :  Parker  Washington  Co. ;  Drake  .Ave  '. 
2.(iiio  lin.  ft.  concrete  curb  and  gutter  60c' 
3,:ioo  sq.  yds.  asphalt.  $1.71  :  total,  $8,215 -'Park- 
er  Washington  Co.  Fiftv-first  .Ave..  2',000'lin  ft 
concrete  curb  and  gutter.  65c;  4..300  .sq  yds  as- 
asphah.  $1.76;  total,  $11,443-  American  '^s 
phalt    Paving    Co..    1.33    W.    Washington  'St. 

4''ndicates  work  now  open  for  bids.    ®  indicates 


dings  St.,  2,420  lin.  ft.  concrete  curb  and  gut- 
ter, 56c;  4,150  sq.  yds.  asphalt,  $1.74;  total, 
$9,520;  Parker  Washington  Co.  Kedzie  .Ave., 
5,600  lin.  ft.  sandstone  curbing  (5x36  in.).  7oc; 
15  000  sq.  vds.  creosoted  wood  block,  $3.12; 
Calumet  Coal  &  Teaming  Co.  Kimball  Ave., 
750  lin  ft.  concrete  curb  and  gutter,  58c ;  1,200 
sq  vds.  asphalt,  $1.72 ;  total,  $2,065 ;  American 
.Asphalt  Paving  Co.  Leavitt  St.,  2,500  lin.  ft. 
concrete  curb  and  gutter,  .58c;  4,000  sq.  yds. 
asphalt.  $1.71;  total,  $9,204;  American  As- 
phalt Paving  Co.  Luella  .Ave.,  2,660  lin.  ft. 
concrete  curb  and  gutter,  65c;  4,300  yds.  as- 
phaltic macadam,  $1.13 ;  total,  $8,676  ;  Calumet 
Coal  &  Teaming  Co.  Robey  St.,  1,170  lin.  ft. 
concrete  curb  and  gutter,  .58c;  1,900  sq.  yds. 
asphalt,  $1.72;  total,  $4,486.  Thirty-ninth  St., 
5,290  lin.  ft.,  58c;  11,000  sq.  yds.  asphalt,  $1.77; 
total,  $24,365.  Washtenaw  Ave.,  3,120  Iin.  ft. 
concrete  curb  and  gutter,  58c;  5,100  sq.  yds. 
asphalt,  $1.71;  total,$  11,566  ;  .American  Asphalt 
Paving  Co.  Wilmot  .Ave.,  2,9.50  lin.  ft.  con- 
crete curb  and  gutter,  62c;  4,820  sq.  yds.  as- 
phalt, $1.72;  total,  $11,015;  Parker  W'ashing- 
ton  Co.  W'rightwood  Ave..  2,310  lin.  ft.  con- 
crete curb  and  gutter,  62c;  5.120  sq.  yds.  as- 
phalt, $1.70;  total,  $11,4.52;  R.  F.  Conway  Co., 
133  W.  Washington  St.  W'rightwood  Ave, 
1,060  lin.  ft.  concrete  curb  and  gutter,  62c; 
1,900  sq.  yds.  asphalt,  $1.68 ;  total,  $4,418 ;  Parker 
Washington  Co.  Honore  St.  system,  22.540 
lin.  ft.  concrete  curb  and  gutter,  58c ;  36,700 
sq.  yds.  asphalt.  $1.73;  total.  $82,384;  Amer- 
ican Asphalt  Paving  Co.  East  Ravenswood 
system,  23.215  lin.  ft.,  5oc;  34,200  sq.  yds., 
$1.70;  total,  $78,378;  .American  Asphalt  Pav- 
ing Co. 

Indiana. 
•I-Bids  will  be  received  until  Sept.  3  by  Mer- 
rill Johnson,  Town  Clerk,  Beech  Grove,  Ind., 
for  the  improvement  of  Fifth  .Ave.  from  the 
south  line  of  Albany  St.  to  south  line  of  Bethel 
.Ave.,  by  grading  street  and  paving  with 
broken   stones,   and    sidewalks   and   curbing. 

4*Bids  will  be  received  until  11:30  a.  m., 
Sept.  6.  by  E.  A.  Staggs,  County  Auditor, 
Brazil,  Ind.,  for  the  construction  of  the  Alex 
Modesitt  et  al.  and  Wm.  Francis  et  al.  gravel 
roads. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
2,  by  D.  H.  Moffett,  County  .Auditor,  Will- 
iamsport.  Ind.,  for  the  construction  of  a  gravel 
road  known  as  Robert  Leak  ct  al.  Road. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept.  2, 
by  L.  W.  Sands.  County  .Auditor,  Greensburg, 
Ind.,  for  the  construction  of  a  free  macadam 
road  known  as  Jos.  Cory  Road. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
2,  by  M.  W.  Brogan,  County  Auditor.  Vernon, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Bigger  Township,  Jennings  County. 

4*Bids  will  be  received  until  10  a.  in.,  Sept. 
2,  by  George  W.  Stoner,  County  .Auditor, 
Jeffersonville,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  Old  New  Albany  and 
Salem  State  Road. 
^Bids  will  be  received  until   10  a.  m.,  Sept. 

2,  by  Harold  Guthrie,  County  Auditor.  Hunt- 
irgton,  Ind.,  for  the  construction  of  two  gravel 
roads,  known  as  W.  S.  Cross  et  al.  and  David 
H.  Dolby  et  al.  Roads. 

•j«Bids  will  be  received  until  1 :30  p.  m., 
Sept.  2,  by  F.  S.  Munkelt,  County  .Auditor, 
Salem.  Ind.,  for  the  construction  of  gravel 
roads  known  as  the  Mcl)t)nald  et  al.  and  the 
Pekin  and  Halo  Roads. 

•{•Bids  will  be  received  until  noon,  Sept.  3, 
by  W.  S.  Bicknell,  County  .Auditor,  Sullivan, 
Ind.,  for  the  construction  of  a  gravel  road 
known  as  the  J.  E.  M.  Purccll  et  al.  Road. 

•|«Bids  will  be  received  until  Sept.  3  by 
Wm.  Taylor.  County  .Auditor,  Corydon,  Ind., 
for  the  construction  of  seven  gravel  roads  in 
the  county. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 

3,  liy  L.  S.  Gore,  County  .Auditor,  Washington, 
Ind.,  for  the  constructinn  ni  two  gravel  roads 
known  as  E.  E.  Rittcrskanip  et  al.  and  James 
F.  Thompson  et  al.  Roa<ls. 

4*Bids  will  be  received  until  2  p.  'm.,  Sept. 
3.  by  Wm.  S.  Fagaley,  County  Auditor,  Law- 
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renceburg,  Ind.,  for  the  construction  of  three 
gravel  roads  known  as  Grubbs  et  al.,  Haley 
et  al.  and  Geo.  W.  Sawdon  et  al.  Roads. 

4-Bids  will  be  received  until  10  a.  m.,  Sept. 
3,  by  H.  L.  Knox,  County  Auditor,  Franklin, 
Ind.,  for  the  construction  of  gravel  roads 
known  as  E.  E.  Trisler  et  al.,  J.  T.  Applegate 
et  al.  and  Shannon  Wilson  et  al.  gravel  roads. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept.  3, 
by  E.  H.  Kimball,  County  Auditor,  Marion] 
Ind.,  for  the  construction  of  gravel  roads  in 
Washington   and    Center    Townships. 

•J«Bids  will  be  received  until  Sept.  -3  by 
Horace  Blakely,  County  Auditor,  Bloomington, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Washington  Township  known  as  Nathan 
Cooter  et  al.  Road. 

•J-Bids  will  be  received  until  Sept.  3  by 
Horace  Blakely,  County  Auditor,  Bloomnigton, 
Ind.,  for  the  construction  of  a  gravel  road  in 
Richland  Township  known  as  J.  T.  AcufF  et 
al.  Road. 

•J«Bids  will  be  received  until  10  a.  m..  Sept: 
3,  by  A.  G.  Fisher,  County  Auditor,  Monti- 
cello,  Ind.,  for  the  construction  of  a  "ravel 
road  known  as  Wm.  H.  Parks  et  al.  gravel 
road,  in   Round  Grove  Township. 

^Bids  will  be  received  until  10  a.  ra.,  Sept. 

3,  by  .\.  G.  Fisher,  County  .\uditor,  Monti- 
cello,  Ind.,  for  the  construction  of  a  stone 
road,  known  as  C.  E.  Gay  et  al.  Road  in 
Prairie  Township,  White  County. 

4*Bids  will  be  received  imtil  10  a.  ni.,  Sept. 

4,  by  Frank  W.  Fogel,  Countv  Auditor,  Shel- 
byville,  Ind.,  for  the  construction  of  a  gravel 
road  on  line  between  Hendricks,  Sugar  Creek 
and  Brandywine  Townships. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
4,  by  H.  S.  Michaud.  County  Auditor,  Decatur, 
Ind.,  for  the  construction  of  a  macadamized 
road  in  Washington  Township,  known  as 
Julius  Haugk  et  al.   Road. 

^Bids  will  be  received  until  noon,  Sept.  4, 
by  Chas.  A.  Johnson,  County  Auditor.  Crown 
Point,  Ind.,  for  the  construction  of  gravel 
roads  known  as  L.  J.  Rhodes  et  al.  Road,  Geo. 
Hess  et  al.  Road  and  E.  H.  Gehrke  et  al.  Road, 
in   Lake  County. 

^Bids  will  be  received  until  1  p.  m.,  Sept.  5. 
by  Geo.  F.  McCoy,  County  Auditor,  Plymouth, 
Ind.,  for  the  construction  of  a  stone  road 
known  as  J.  H.  Matchett  et  al.  Road. 

^Bids  will  be  received  until  1  p.  m.,  Sept. 
G,  by  David  H.  Moffett,  County  Auditor,  Will- 
iamsport,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  Jacob  Tro.xel  et  al. 
Road. 

•{■Bids  will  be  received  until  7  p.  m.,  .\ug. 
27,  by  W.  J.  Gridley,  City  Clerk,  Monticello, 
Ind.,  for  constructing  concrete  roadway,  side- 
walks and  gutters  on  Spencer  St.  Estimated 
cost  is  $2,669. 

•{•Bids  will  be  received  until  7:30  p.  m.,  Aug. 
22,  by  Department  of  Public  Works,  H.  W. 
Becker.  Clerk,  Fort  \\'ayne,  Ind.,  for  six  con- 
tracts for  constructing  ceinent  sidewalks. 

®The  Fayette  County  Commissioners,  Con- 
nersville,  Ind.,  have  awarded  the  contract  for 
the  construction  of  the  Matney  macadam  road 
from  Glenwood  eastward,  about  one  and  one- 
half  miles,  to  Amos  U.  Stevens  of  Orange. 
Ind.,  at  $11,350. 

®The  Board  of  Jefferson  County  Commis- 
sioners, ^Madison,  Ind..  has  awarded  the  con- 
tracts for  the  construction  of  several  mac- 
adamized roads  to  Joseph  H.  Stanlev  &  Co., 
at  $6,6u0.  A.  M.  Taft  is  Comity  .Auditor. 
Bids  were  opened  Aug.  (5. 

®The  Wells  County  Commissioners.  Bluff- 
ton,  Ind.,  have  awarded  the  contract  for  the 
construction  of  the  Huffman  Road  to  A.  P. 
Addington,  Bluft'ton,  at  $2,480.  John  Gordon 
secured  the  contract  for  the  Luke  Scott  Road, 
at  $:3,732,  and  Charles  Nash.  Bluffton,  secured 
the  contract  for  the  A.  S.  Elzey  Road  at  $4,- 
169. 

®The  Town  Board  of  Danville.  Ind.,  has 
awarded  the  contract  for  constructing  cement 
sidewalks  on  the  east  end  of  .Main  St.,  to  Ira 
Martin,  at  $0.50  per  lin.   ft. 

®The  County  Commissioners,  Terre  Haute, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  the  Smith  Road  in  Sugar  Creek 
Township   to   Arthur   M.   Shattuck   of   Brazil, 


Ind.,  at  $17,396,  with  $500  extra  for  tarvia 
binding.  The  road  is  to  be  constructed  with 
broken  stone.  Other  bidders  were  Eoulkes 
Construction  Co.,  Terre  Haute,  Ind. ;  Beal  & 
Bell,  Logansport,  Ind. ;  Indiana  tarvia  binding, 
$20,100;  Standard  binder,  $19,850;  bit  binder, 
$20,100.  Keegan  Bros.,  Brazil,  Ind. — Indiana 
binder,  $18,200;  Pioneer  asphalt,  $19,200,  and 
tarvia  binding,  $18,900.  James  'McGuire  & 
Son,  Brazil,  Ind.— Tarvia  binding,  $19,379; 
Standard  C  binding,  $19,113 ;  bituminous  bind- 
er, A,  $18,978.  Joseph  P.  Peters,  Terre  Haute, 
$18,999. 

®Chas.  M.  Nash,  R.  R.  No.  1,  Uniondale, 
Ind.,  has  been  awarded  the  contract  by  the 
County  Commissioners,  Bluffton,  Ind,  for 
the  construction  of  the  A.  S.  Elzey  Road  at 
$4,164.  John  Gordon,  R.  R.  No.  9,  Bluffton, 
Ind.,  secured  the  contract  for  the  Luke  Scott 
Road,  at  $3,732.  C.  W.  North,  Bluffton,  re- 
ceived the  contract  for  the  Chas.  R.  Huffman 
Road,  at  $2,480.     Bids  were  opened  Aug.  6. 

®The  County  Commissioners  at  Browns- 
town,  Ind.,  have  awarded  the  contract  for  the 
construction  of  the  Shields  Road  to  Christo- 
pher Moritz  of  Seymour,  Ind.,  at  $3,894,  and 
the  contract  for  the  Con  Township  Road  to 
Hague  &  Massena  of  Medora,-  Ind.,  at  $6,977. 
Both  roads  will  be  built  of  stone.  Bids  were 
opened  Aug.  5. 

The  Board  of  Public  Works  of  Terre 
Haute.  Ind.,  has  adopted  a  resolution  for  the 
improvement  of  N.  Fourteenth  St.,  from  Wa- 
bash Ave.  to  Locust  St.,  with  asphalt  mac- 
adam. The  pavement  is  to  have  a  granite 
surface  w-ith  an  asphalt  binder. 

City  Engineer  H.  M.  Miles  of  Michigan 
City.  Ind.,  has  submitted  to  the  Board  of 
Public  Works  plans  for  a  pavement  in  Sev- 
enth St..  from  Willard  Ave.  to  Huron  St. : 
in  Eighth  St.,  from  Willard  Ave.  to  the  west 
line  of  the  Michigan  Central  right  of  way; 
in  Ninth  St.,  from  Willard  Ave.  to  the  west 
line  of  the  Michigan   Central  right  of  way. 

Iowa. 

•|«Bids  will  be  received  until  noon,  Aug.  22, 
by  the  County  Auditor  of  Allamakee  County, 
Waukon.  la.,  for  grading  and  surfacing,  and 
constructing  all  necessary  drains  and  concrete 
culverts  on  certain  highways  in  this  county. 
Six  contracts  will  be  let  which  aggregate  a 
total  of  36,150  cu.  yds.  of  grading,  9,450  cu. 
yds.  of  surfacing  and  700  cu.  yds.  of  concrete. 

®The  City  Council  of  Des  Moines,  ia..  let 
the  following  paving  contracts  recently  :  Bitu- 
lithic  paving — University  -\ve..  37th  to  Glen- 
dale  Cemetery;  James  Horrabin ;  $1.98  per  sq. 
yd. ;  $U.2G  per  ft.  for  curbing.  Curbing — Des 
Moines  St.,  15th  to  16th ;  J.  L.  Hansman ; 
$0.33  per  ft.  Curbing — Des  Moines  St.,  12th 
to  1.5th  St.;  J.  L.  Hansman;  $0.32%  per  ft. 
Bids  of  the  Bryant  Asphalt  Co.,  $1.89  per  yd., 
and  Des  Moines  Asphalt  Co.,  $1.95  per  yd., 
for  asphalt  paving  on  Fourth  St..  from  Eu- 
clid to  Boston  Ave.,  were  referred  to  the  De- 
partment of  Streets. 

The  City  Council  of  Des  Moines,  la.,  has 
authorized  the  paving  of  the  streets  near  St. 
Ambrose  Cemetery.  The  resolution  calls  for 
bitulithic  pavement  on  Center,  West  Twentieth 
and  Crocker  Sts.  The  Council  also  ordered 
pavements  constructed  on  the  following 
streets :  Pleasant  St.,  east  line  36th  to  west 
line  of  35th,  asphalt;  32d  St.,  University  .-\ve. 
to  Carpenter  .\ve.,  asphalt;  31st  St.,  Kingman 
Blvd.  to  Cottage  Grove  .-\ve.,  asphalt;  21st 
St.,  I-'orest  Ave.  to  Clark  St.,  asphalt;  37th  St., 
Ingersoll  Ave.  to  Woodland  .\ve.,  asphalt; 
Beckwith  Ave..  Sixth  to  Seventh,  asphalt ; 
Washington,  Eighth  to  13th:  llth,  Jefferson 
to  College  Ave.;  College,  Ninth  to  llth. 'as- 
phalt;  Bloonifield  Road,  south  end  of  bridge 
across  Raccoon  River  south  to  the  C.  B.  &  Q. 
tracks,  street  20  ft.  wide,  asphalt :  west  line 
of  Fifth  St.  to  east  line  of  Ninth;  west  line 
of  Ninth  to  east  line  of  13th;  llth  St.  from 
south  line  of  Jefferson  to  south  line  of  College 
Ave.;  College,  from  west  line  of  llth  St.  to 
west  line  of  Ninth  St.,  asphalt. 
Kansas. 

■{■Bids  close  Aug.  21,  by  the  City  of  Mc- 
Pherson,  Kan.,  for  doing  about  17,000  so.  yds, 
of   lirick   paving,   together   with   the  ncces.sary 


excavating,  curbing  and  guttering.  H.  A. 
Rowland,  City  Engineer. 

®The  City  Commissioners  of  Hutchinson, 
Kan.,  have  awarded  the  contract  for  the  build- 
ing of  about  3,500  ft.  of  sidewalks  to  Mc- 
Leod  &  Crandall  of  Nickerson,  Kan.,  at  $0.06% 
per  ft. 

®N.  E.  Stucker  of  Ottawa,  Kan.,  has  been 
awarded  the  contract  by  that  city — G.  E. 
Strauchon,  City  Clerk,  for  grading  curbing, 
guttering  and  macadamizing  with  asphalt  bind- 
er four  blocks  on  W.  Second  St.,  from  Lo- 
cust St.  to  Ash  St.;  two  blocks  on  E.  10th 
St.,  from  Main  St.  to  Cedar  St.,  and  one 
block  on  S.  Hickory  St.,  from  10th  St.  to  llth 
St.,  and  Oak  St.,  from  First  to  Third  Sts., 
two  blocks.     Bids  were  opened  July  31. 

A  resolution  has  been  introduced  in  the 
City  Commission  of  Hutchinson,  Kan.,  for 
the  paving  of  Fourth  Ave.,  from  the  east 
line  of  Walnut  St.  to  the  west  line  of  Wash- 
ington St.,  with  brick  on  a  sand  cushion. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Aug.  27, 
by  the  State  Roads  Commission,  Wm.  L. 
Marcy,  Secretary,  534  N.  Howard  St.,  Bal- 
timore, Md.,  for  building  five  sections  of  state 
highway,  aggregating  about  8.14  miles  in 
length,  as  follows :  Carroll  County — One  sec- 
tion along  the  road  from  Cranberry  to  Mexico, 
about  1.08  miles  in  length  (macadam).  Har- 
ford County — One  section  along  the  Belair- 
Conowingo  Rd.  (near  Pool),  about  1.41  miles 
in  length  (macadam).  Prince  George's 
County — One  section  along  the  Baltimore- 
Washington  Blvd.,  from  Main  St..  Laurel,  to 
Crow  Run,  about  0.62  miles  in  length  (pitch 
macadam).  One  section  along  the  road  from 
T.  B.  to  the  Charles  County  line,  near  Matta- 
woman,  about  3.59  miles  in  length  (concrete 
road  bed  with  bituminous  wearing  surface). 
Talbot  County — One  section  along  the  Easton- 
Wye  Mills  Rd.,  about  1.44  miles  in  length 
(macadam). 

Massachusetts. 

•{•Bids  w'ill  be  received  until  noon,  Aug.  27, 
by  the  Massachusetts  Highway  Commission, 
15  Ashburton  PI.,  Boston,  Nlass.^  for  building 
a  section  of  highway  about  12"miles  in  length, 
including  three  concrete  arch  bridges,  in  the 
towns  of  Florida.   Savoy  and  Charlemont. 

Michigan. 

The  citizens  of  Limestone  Township,  .Mger 
County,  Mich,,  at  a  recent  election  voted  the 
issuance  of  bonds  to  the  amount  of  $12,000 
for  the  making  of  improvements  to  the  town- 
ship roads.     Muuising  is  the  county  seat. 

Minnesota. 

The  City  Council  of  Owatonna,  Minn.,  has 
sold  paving  bonds  to  the  amount  of  $20,000 
to  S.  A.  Kean  &  Co.  of  Chicago,  III. 

The  Winona  County  Commissioners,  J.  H. 
P.  Winczewski,  .Auditor.  Winona,  Minn.,  re- 
ceived the  follow-jng  bids  .\ug.  5  for  the  con- 
struction of  16  miles  of  concrete  roadway: 
No.  1,  Winona  to  L;i  Moille;  No.  2.  up  East 
Burns  Valley,  and  No.  3,  Winona  to  Stockton. 
The  bids  in  this  order  were :  Stuart  Sheets 
&  Co..  Vincennes,  Ind..  $.55,400,  $34,200  $30.- 
399 ;  Thornton  Bros..  St.  Paul.  .Minn..  $59,287, 
$37,987;  $39,837;  Carlson  &•  Prinz  Co.,  Min- 
neapolis, .Minn.,  $53,124,  $30,013,  $32.861 ;  Hub- 
bell  Construction  Co.,  Davenport,  la.,  $.53,000, 

$;ho,ooo,  $31,(100. 

Mississippi. 

•{•Bids  will  be  received  until  noon.  .Aug.  22. 
by  the  Road  Commissioners  of  the  Third  Dis- 
trict. Okolona,  Miss.,  for  the  construction  of 
10  miles,  more  or  less,  as  may  hereafter  be 
decided  by  the  Commissioners,  of  graded  and 
gravel  roads.  .Approximately  30.000  cu.  yds. 
of  earth  is  to  be  moved.  Novaculite  gravel, 
.selected  by  the  Commissioners,  will  be  used 
and  supplied  by  the  contractor,  to  be  paid  for 
by  the  cubic  yard,  by  surface  measurement  in 
the  work.  16.000  cu.  yds.  of  gravel,  more  or 
less,  will  be  required.  H.  P.  Farrer  is  Engi- 
neer. 

+City  of  Tuniea,  Miss.,  will  let  contracts 
Sept.  2  for  about  8.000  ft.  granolithic  and  con- 
crete paving.     M.  J.  .\lcxander  is  Citv  Clerk. 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recentl.v 
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®The  Mayor  and  Board  of  .\lderincn  of 
Greenwood,  Miss.,  have  awarded  the  contract 
for  street  paving  to  the  Creosoted  Wood 
Block  Paving  Co.  of  New  Orleans,  La.,  at 
$2.t!!>  per  sq.  yd.  The  work  inchules  about 
25,0ii0  sq.  yds.'  of  wood  blocks  and  will  cost 
upwards  of  $7n,000. 

The  Harrison  County  Board  of  Supervisors. 
Gulfport,  .Miss.,  will  issue  bond  to  the  amount 
of  $1.").IHH»  for  road  improvements  in  Beat  3. 

The  .^dams  County  Commissioners,  Xatchez. 
Miss.,  have  adopted  an  order  to  issue  good 
roads  bonds  in  the  amount  of  $lo0,000.  Bids 
for  the  sale  of  the  bonds  will  be  received 
Oct.  7. 

The  Road  Commissioners  of  District  No.  3, 
Jackson  County,  Pascagoula,  Miss.,  have  di- 
rected \V.  .A.  kcoks.  in  charge  of  road  con- 
struction in  that  district,  to  begin  the  work  of 
construction  of  a  speedway  from  Pascagoula 
to  the  paper  mill  just  one  mile  north  of  Laine. 
The  Commissioners  wiU  begin  the  work  of  ex- 
tending a  network  of  roads  throughout  the 
district  from  Pasagoula  to  the  .\labama  state 
line  and  to  the  gulf. 

Missouri. 

4*Bids  will  be  received  until  noon.  Sept.  3, 
by  the  city  of  St.  Louis,  room  30(),  New  City 
Hall.  St.  Louis,  Mo.,  for  reconstructing  0th 
St.  from  Barton  St.  to  Park  .Ave.  Plans. 
specifications,  form  of  bid  and  other  informa- 
tion can  be  had  at  the  offices  of  the  Board  of 
Public  Improvements  and  the  Street  Commis- 
sioner. 

•{•Bids  will  be  received  by  the  City  Clerk, 
Webster  Groves,  Mo.,  until  7 :30  p.  m.,  Aug. 
2t).  l!i]2,  for  furnishing  material  and  con- 
structing street  pavements.  Approximate  quan- 
tities of  work  to  be  done  are  as  follows : 
lH.onO  cu.  yds.  of  excavation,  .500  cu.  yds.  of 
embankment.  21.P80  lin.  ft.  concrete  paving, 
-'!i.47-2  sq.  yds.  paving,  14  catch  basins.  ]  brick 
manhole,  1,200  storm  sewer  pipe.  Bids  will  be 
received  on  three  classes  of  pavement:  (ll  G 
in.  concrete  base  with  a  bitumen  surface;  (2) 

4  in.  concrete  base  with  a  bitumen  filled  sur- 
face 3  ins.  thick;  (S)  macadam  or  telford  base 

5  ins.  thick  with  a  bitumen  filled  surface  3  ins. 
thick.  Plans  and  specifications  mav  be  seen  in 
the  office  of  the  City  Clerk  or  in  the  office  of 
the  engineer,  Fuller-Coult  Co.,  Chemical  Bldg., 
St.  Louis.  Mo. 

®The  contract  for  paving  the  public  square 
at  Bolivar.  Mo.,  has  been  let  to  Weaver  Bros., 
Kansas  City.  Mo.,  at  $1.00.  The  work  will  in- 
clude S,200  sq.  yds.  of  concrete  pavement. 
Bids  were  opened  .\ug.  7. 

®J.  A.  Stewart,  Columbia,  Mo.,  has  been 
awarded  the  contract  for  the  construction  of 
3,fi30  sq.  yds.  of  brick  paving  on  a  o-in.  con- 
crete base,  1,550  ft.  of  SxlS  in.  concrete  curb 
and  1,200  yds.  of  excavation  at  Fulton,  Mc,  at 
the  following  prices;  Excavation,  40  cts.  per 
cu.  yd.;  concrete  curb,  40  cts.  per  ft.;  pave- 
ment. S1.04  per  sq.  yd.  P.  D.  Thurmond  is 
City   Engineer. 

Property  owners  of  Tenth  St.,  Fulton,  Mo- 
have petitioned  the  City  Council  for  the  im- 
provement of  that  street  by  curbing  and  sur- 
facing with  10  inches  of  gr.ivel  with  oil  top. 
D.   P.  Thurmond  is  City  Engineer. 

Nebraska. 

®The  contract  for  the  construction  of  a  per- 
manent road  has  been  let  to  the  Madison 
County  Road  Club,  Madison.  Xehr.  Bids 
were  opened  .Aug.  1]  by  Madis'  n  County  Judge, 
Madison,   Xebr. 

New  Jersey. 

+Bids  will  be  received  until  j!  p  m  Sept 
3,  by  Arthur  Starr,  City  Clerk.  Woodbury 
N.  J-.,  for  constructing  11,0!»7  sq.  yds  of 
amiesite  pavement  on  Curtis  .\ve..  Ho'pkinson 
St.  and  High  St.  Plans  and  specifications  are 
on  rdj  at  the  office  of  William  M  Carter  Citv 
Ensineer,  No.  4.»  Cooper  St.,  Wood'biirv,  N    t 

®The  Board  of  Aldermen  of  Perth  Amboy; 
N.  J.,  has  awarded  the  contract  for  paving 
Mechanic  St.  to  the  ITassam  Paving  Co  at 
SO.ti^  a  cu.  yd.  for  excavation.  S-5.7';  .->  cu  yd 
for  concrete,  $0.50  a  lin.  ft.  for  old  .-urh  reset' 
$0.so  n  Iin.  ft.  for  new  curb,  .•fl..--^  a  sq  yd  for 
asph.-ili  top  surface.     The  Standard  Bit'-iUi '-.;.' 


Co.  secured  the  contract  for  paving  Division 
St.  at  $1.1.50  for  excavation.  $5  for  concrete, 
$0.74  for  new  curb,  and  $1.57  for  bituhthic 
surface. 

®T.  J.  McGovern  of  Trenton,  N.  J.,  has 
been  awarded  the  contract  for  the  repainting 
and  paving  of  the  Berwick  bridge  at  a  cost  of 
$33,500  bv  the  County  Commissioners  of  Lu- 
zerne Coi'mty.  Wilkes-Barre.  Pa.  Asphalt  will 
be  used. 

New  York. 

4«Bids  will  be  received  until  2  p.  m.,  .Aug. 
24,  by  E.  B.  Roberts,  Village  Clerk,  Canastota, 
N.  Y..  for  paving  Chape!  and  New  Boston  Sts. 

^Bids  will  be  received  until  8  p.  m.,  Sept. 
3,  by  William  J.  Elliott.  City  Clerk,  Cohoes, 
N.  Y.,  for  paving  the  following  streets  and 
allev,  as  per  specifications  on  file  in  the  office 
of  the  City  Clerk:  Bemis  .Alley,  from  On- 
tario St.  to  Oriskany  St.  (32il  ft.  of  granite 
block)  ;  Garner  St.  extension,  from  Johns- 
town .Ave.  to  the  present  pavement  in  the 
Garner  St.  extension  ( 7ii  ft.  of  granite 
block)  ;  Mann  .Ave.,  from  Columbia  St.  south 
(600  ft.  of  brick)  ;  Congress  St.,  from  George 
St.  to  the  southerly  boundarj-  line  of  the  Co- 
hoes Hospital  grounds  (475  ft.  of  brick). 

©Flood  &  Van  Wirt.  Hudson  Falls,  N.  Y., 
have  been  awarded  the  contract  for  the  paving 
of  Warren  and  Lawrence  St.  The  work  will 
include  excavating,  foundation,  pavement, 
curb  setting,  etc.  Bids  were  opened  by  L.  F. 
Goodson,  City  Clerk,  Aug.  7 

®The  Park  Board,  Department  of  Parks, 
Arsenal  Bldg.,  Borough  of  Manhattan.  New 
York,  awarded  the  contract  to  the  Cranford 
Co.,  100  Montague  St.,  Brooklyn,  N.  Y.,  for 
resurfacing  with  asphr.lt  pavement  on  a  con- 
crete foundation  the  roadway  of  Pitkin  .Ave. 
from  Stone  .Ave.  to  Eastern  Parkway  exten- 
sion, together  with  all  work  incidental  thereto, 
at  $28,954.    Bids  were  opened  July  25. 

Following  low  bids  were  received  by  the 
President  of  the  Borough  of  Queens,  Maurice 
E.  Connolly,  New  York  City,  for  road  im- 
provements totaling  $.583,7.58,  as  follows ; 
Grading,  curbing  and  paving  with  improved 
granite  blocks  on  a  macadam  or  concrete 
foundation  in  Broadway,  from  10th  St.,  Bay- 
side,  to  Main  St..  Donglaston,  Third  Ward, 
Newman  &:  Carey  Co.,  $47,571.  Repaving  with 
improved  granite  blocks  with  sand  joints  and 
asphaltic  concrete  and  wood  blocks  on  a  con- 
crete foundation,  in  Corona  .Ave.  from  Broad- 
way to  Strong's  Causeway.  Second  Ward,  J.  F. 
Niell.  $01,398.  Repaving  with  improved  gran- 
ite blocks  and  with  old  granite  blocks,  split 
and  redressed,  on  a  concrete  foundation  in 
Vernon  .Ave.  and  the  Boulevard,  from  the 
south  side  of  Fourth  St.  to  Fulton  .Ave..  First 
Ward,  Astoria  Construction  Co..  $211,645. 
Grading,  curbing  and  repaving  with  wood 
blocks  on  a  concrete  foundation  in  Jackson 
•Ave.  from  Borden  Ave.  to  Thomson  .Ave., 
First  Ward.  Republic  Construction  Co.,' 
$104,225.  Grading,  curbing  and  laving  cement 
sidewalks  in  Fourth  St.  from  Woodside  .Ave. 
to  Riker  Ave.,  Second  Ward,  Garcey  Con- 
struction Co.,  $3,765.  Grading,  curbing  and 
laying  sidewalks  in  Third  St..  from  Woodside 
.Ave.  to  Riker  Ave.,  Second  Ward,  Garcey  Con- 
stnictum  Co.,  $6,163.  Grading  in  Franklin 
St.  from  the  boulevard  to  Halsev  St.  and  curb- 
ing and  laying  cross  walks  from  the  boulevard 
to  Mills  St.  and  laying  sidewalks  from  the 
boulevard  to  Halsey  St.  and  in  the  north  side 
from  Halsey  St.  to  Monson  St..  First  Ward 
Peace  Brothers,  $2,921.  Grading,  curbing  and 
laying  sidewalks  and  cross  walks  in  Sherman 
St.  from  Washington  .Ave.  to  Pavntar  Ave 
First  ^\  ard.  Cooper  &  Evans  Co.,  $25  184" 
Grading,  curbing  and  laying  sidewalks  and 
cross  walks  in  Clinton  .Ave.  from  Clermont 
.Ave.  to  Willow  Ave.,  Second  Ward,  Peace 
Brothers,  $fi.ii!l.5. 

.^X"'*,  C-  Miller,  President  of  the  Borough 
?i_\"'Ll^''on>'-.  Municipal  Bldg.,  Crotona  Park 
l..th  St.  and  .3d  Ave.,  New  York  City  re- 
jected all  bids  received  July  20  for  furnishing 
and  delivering  loOjm  gals,  of  asphalt  road  oil  • 
.■•Iso  .jo.nfifi  gals,  of  emulsifying  road  s.)rink!in<^ 

•^ indicates  work  now  open  for  bids,    ©indicates  a  contract 


North  Dakota. 

The  contract  for  the  construction  of  35 
miles  of  highway  for  which  bids  were  opened 
.Aug.  15,  by  C.  E.  Archer,  County  .Auditor, 
Plankington,  N.  Dak.,  has  not  been  let.  The 
job  w-ill  probably  be  readvertised. 

Ohio. 

•{•Bids  will  be  received  until  noon,  .Aug. 
24,  by  O.  O.  Vandeusen,  Village  Clerk,  Village 
of  Medina,  O.,  for  furnishing  the  necessary 
labor  and  materials  for  the  improvement  of 
East  Washington  St.  from  the  east  line  of 
Broadway  St.  to  the  east  line  of  Spring  Grove 
St.,  as  follows :  Furnishing  and  laying  vitri- 
fied block  pavement,  including  cushion  sand, 
tar  filler  and  rolling,  approximately  6,110  sq. 
yds.;  hauling  approximately  1.200  cu.  yds.  of 
slag  from  cars,  including  spreading  of  same 
and  rolling  of  sub-grade  and  slag:  all  accord- 
ing to  plans  and  specifications  on  file  in  the 
office  of  the  Village  Clerk. 

^Bids  will  be  received  until  noon,  .Aug.  28, 
by  J.  E.  Tregaskis,  Clerk  Board  of  Control, 
Niles,  O.,  for  labor  and  material  for  con- 
structing brick  pavement  as  follows :  On 
South  Main  St.,  certified  check  for  $800  with 
bid ;  on  North  Main  St.,  certified  check  for 
$1,000   with  bid. 

4«Bids  will  be  received  until  noon,  Sept.  10, 
by  J.  E.  Roose,  County  .Auditor,  Ottawa,  O., 
for  constructing  four  macadam  roads,  the  en- 
gineer's estimate  of  cost  being  as  follows ; 

J.   E.   Newell  Stone   Road. 
4,815.53  cu.  yds.  crushed  stone  at  $1.96  per 

cu.   yd $9,438 

5,392  cu.  yds.  of  excavation  at  15c  per  cu. 

yd 599 

19,155   sq.    yds.   of   rolling  and   flushing   at 

4    cts.    per    sq.    yd 766 

4,650    lin.    ft.    4-in.    tile    drain,    complete, 

at   4   cts.    per  lin.    ft 187 

10.485    lin.    ft.    5-in.    tile    drain,    complete, 

at    4ii    cts.    per    lin.    ft 471 

5,98.5    lin.    ft.    6-in.    tile    drain,    complete. 

at  5^2   cts.  per  lin.  ft 328 

7  catch  basins  complete  at  $10  each "0 

Total    $11,861 

C.    F.   Alkire   Stone   Road. 
3,166.4s    cu.    yds.    crushed    stone    at    $1.73 

per    cu.    yd $5,478 

6,304  cu.  yds.  of  excavation  at  15  cts.  per 

cu.    yd 945 

12,555   cu.   yds.   rolling  and   flushing  at   4 

cts.  per  cu.  yd 502 

S,631    lin.    ft.    4-in.    tile    drain,    complete, 

at    4    cts.    per   lin.    ft 345 

1,900    lin.    ft.    5-in.    tile    drain,    complete, 

at  41,-2  cts.  per  lin.  ft 85 

70    lin.    ft.    S-in.    tile   drain,    complete,    at 

8  cts.  per  lin.  ft 5 

2  catch  basins  complete  at  $10  each 20 

Total    .....  .T^sii 

Geo.    Gore  s    Stone    Road. 
4,S7S.SS   cu.    yds.    of   crushed  stone   at    $2 

.  Pe,--.™.  yd     i  9,757 

6.SM.1I  cu.  yds.  excavation  at  20  cts.  per 

cu.    yd 1375 

19.493.33    sq.    yds.    rolling  and   flushing   at 

4    cts.    per   sq.    yd 779 

2,106  lin.  ft.   4-in.   tile  drain,  complete,  at 

4_  cts.  per  lin.  ft 34 

4,353  lin.  ft.   5-in.  tile  drain,  complete    at 

4%  cts.  per  lin.  ft X95 

11,598  lin.  ft.  6-in.  tile  drain,  complete'  at' 

5%  cts.  per  lin.  ft 537 

35   lin.    ft.    S-in.    tile   drain,    compiete,"at' 

8   cts.   per  Im.    ft 2 

1,190  lin.  ft.  10;in.  tile  drain,  c'o'rn'p'lete, 'at' 

12   cts.   per  Iin.   ft js^ 

10   catch   basins   complete  at   $16  "each ! ! ! !      100 

Total    J23  cjgg 

,i„„-.Geo-  Gore's  (Branch)  s'tone'Roa'd.'       ' 
1,109.03  cu.  yds.  crushed  stone  at  SI. SO  per 

cu.     yd '  0,    T  qQ7 

1,189.32   cu.   yds.   of  excavation  'at '  26"c'tb' 

per   cu.   yd 937 

4.438.22  sq.  yds.  lolling  and  h'ush'iAg'at '4 '  " 

cts.    per   sq.    yd "s  01.  •■  ^^^ 

4.410  lin.   ft.   6-in.  tile  drain.  comDlete'at' 

oM  cts.  per  lin.  ft •...;'..;.  226 

T°.*^'     $  2,638 

-fiBids  will  be  received  until  1  p.  m..  Sept.  5 
(readvertisement  from  July  20),  bv  Newton 
Township  Trttstees  J.  B.  Board,  Clerk,  New- 
ton Falls,  O.,  for  furnishing  the  necessary  la- 
bor and  materials  for  grading,  macadamizing 
or  graveling,  draining,  culverting  or  bridging 
the  tollowing  named  roads;  1st,  the  Kale 
Creek  road  to  the  distance  of  o.3!5  ft  from 
the  corporation  line ;  2d.  the  West  River  road 
to  the  distance  of  6.314  ft.  from  the  corpora- 
tion line ;  ,Sd.  the  East  River  road  to  the  dis- 
tance of  16,50.3  ft.  from  the  corporation  Uni 
1  lans  and  specifications  arc  on  file  in  the  office 

let  recently. 
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of  the  Township  Clerk  of  Newlon  Township 
and  office  of  H.  S.  McKihhen  in  the  Court 
House,  Warren,  Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
4,  by  Charles  J.  Sanzeubaclicr,  County  Audi- 
tor, Toledo,  O.,  for  labor  and  materials  for 
repair  of  the  following  roads:  Jerusalem 
stone  road  No.  40,  between  Wards  Canal  and 
Bono  line  between  the  north  quarter  corner  of 
section  12,  T.  10  S.,  R.  9  E.,  and  the  northwest 
corner  of  the  northeast  %  of  section  8,  T.  10 
S.,  R.  1(»  E.,  Jerusalem  Township.  Res,  No. 
4(18.  Oregon  stone  and  gravel  road  No.  1  (Bay 
Shore  road),  lying  between  the  north  end  of 
Oregon  stone  and  gravel  road  No.  2,  near 
Presque  Isle,  and  the  east  quarter  corner  of 
section  19,  T.  9  S.,  R.  9  E.,  Oregon  Township. 
Res.  No.  470.  Oregon  and  Jerusalem  town- 
ships stone  and  gravel  road  No.  1  (Cedar 
Point  extension),  lying  between  the  west  quar- 
ter corner  of  section  80  and  east  quarter  cor- 
ner of  section  28,  T.  9  S.,  R.  9  E.,  Oregon  and 
Jerusalem  townships.     Res.  No.  409. 

•J«Bids  will  be  received  until  noon,  Aug.  2-'), 
by  R.  M.  Pillmore,  Director  Public  Service, 
Akron,  O.,  for  the  paving  of  and  constructing 
sidewalks  on  Annadale  .-^ve.  from  Carrol  St. 
to  Exchange  St. ;  Augusta  Ave.  from  West 
Exchange  St.  to  Rose  Ave.  and  the  construction 
of  sidewalks  on  the  south  side  of  Rose  Ave. 
from  Augusta  Ave.  to  Exchange  St. ;  Harvard 
St.  from  Russell  Ave.  to  Camplx-U  St. ;  Prince- 
ton St.  from  Russell  Ave.  to  La  Salle  St. ;  Yale 
St.  from  Russell  Ave.  to  Campljell  St. 

•J«Bids  will  be  received  until  noon.  .Aug.  24, 
by  J.  A.  Wilson,  Clerk,  Montgomery  Town- 
ship. Ashland,  O.,  for  furnishing  tools,  labor 
and  materials  for  the  improving  of  2%  miles 
of  road  in  the  township,  by  grading  and  mac- 
adamizing the  roadway  with  gravel  and  con- 
structing the  necessary  drainage.  The  work  is 
apportioned  as  follows :  Cleveland  road,  1 
mile:  low^er  JeromeviUe  road,  1%  miles. 

•{•Bids  will  be  received  until  noon,  Aug.  31, 
by  John  Scott,  Clerk,  County  Commissioners, 
Columbus,  O.,  for  labor  and  materials  neces- 
sary to  build  the  following  work :  Engineer's 
estimate  No.  40o — Improving  and  macadamiz- 
ing the  Strahl  road  from  Main  St.  (Reynolds- 
burg)  south  to  the  Fairfield  County  line,  a 
distance  of  one  mile,  and  located  in  Truro 
Township,  Franklin  County,  Ohio,  Plans, 
profiles,  specifications  and  estimates  of  quanti- 
ties are  on  file  in  the  ofiices  of  the  county  sur- 
veyor and  county  auditor. 

•{•'Bids  will  be  received  until  noon.  Sept.  4, 
by  the  Director  of  Public  Service,  Raloh  R. 
Williams.  Clerk,  Fremont,  O.,  for  labor  and 
materials  for  improving  Rawson  .Ave.  Iiy  pav- 
ii^g,  grading,  draining,  curbing,  constructing 
the  necessary  catch  basins,  crosswalks,  etc. ; 
also  by  constructing  a  sewer,  together  with 
all  necessary  house  connections,  etc.  Certified 
check  for  $3ii0  requfred  with  bid. 

4*Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O..  until  10  a.  m.,  Aug.  29.  for  grading 
and  paving  with  bituminous  bonded  macadam 
tne  Upper  Sandusky  road.  State  Hi.ghway  ".'\" 
Pet.  No.  .j72,  in  Grand  Prairie  Twp..  Marinn 
County.  Length,  5,750  ft.,  or  1.09  miles:  width 
of  pavement.  10  ft.;  estimated  cost  of  con- 
struction. $(i,I79;  date  set  for  completion,  Nov, 
15.  Ifll2.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  10  a.  m.,  Aug.  29.  for  grading 
and  paving  with  bituminated  concrete  the  State 
road.  State  Highway  "C"  Pet.  No.  Ii07.  in 
Florence  Twp.,  Erie  County.  Length,  5,300 
ft.,  or  1  mile;  width  of  pavemenl.  In  ft,;  esti- 
mated cost  of  construction,  ,$!i,0S5.  AUerna- 
tive  bids  will  also  be  considered  for  grading 
and  paving  the  above  road  with  a  surface 
treated  water  bound  macadam  ;  estimated  cost 
of  construction,  $5,364.  Date  set  for  comple- 
tion is  Nov.  15,  1912.  Plans  and  specifications 
are  on  file  in  the  office  of  the  County  Conmiis- 
sinners  and  the  State  Highway  Department. 

•^Bids  will  lie  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O,,  until  10  a.  m.,  Aug.  29,  for  gr,iding 


and  paving  with  bituminous  surface  treated 
concrete  the  Chillicothe-Jackson  road,  State 
Highway  "B"'  Pet.  No.  405,  in  Scioto  Twp., 
Ross  County.  Length,  5,280  ft.,  or  1  mile ; 
width  of  pavement,  10  ft. ;  estimated  cost  of 
construction,  $12,083 ;  date  set  for  completion, 
Nov.  15.  1912.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department. 

•{•Bids  will  be  received  at  the  office  of  ^ames 
R.  Marker,  State  Highway  Conuiiissioner,  Co- 
lumbus, O.,  until  noon,  Aug.  28,  for  grading 
and  paving  with  a  water  Ijound  macadam  the 
sec.  No.  1,  LIrbana  and  Mcchanicsburg  road, 
State  Highway  "C"  Pet.  No.  533,  in  Goshen 
Twp.,  Champaign  County.  Length,  3.248  ft., 
or  0.02  mile;  width  of  pavement,  12  ft.;  esti- 
mated cost  of  construction.  $5.582 ;  date  set 
for  completion,  Nov.  1,  1912.  Plans  and  speci- 
fications are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  l)e- 
(lartment. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m..  Aug.  31,  for  grading 
and  paving  with  a  water  bound  macadam  the 
Belfast-Fairfax  road.  State  Highway  "C"  Pet. 
No.  455,  in  Jackson  Twp.,  Highland  County. 
Length,  7,920  ft.,  or  1.50  mile;  width  of  pave- 
ment, 10  ft.;  estimated  cost  of  construction, 
$0,785;  date  set  for  comple-tion,  July  1, 
1!)13.  Plans  and  specifications  are  on  file  in 
the  office  of  the  county  commissioners  and 
the  State  Highway  Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Coimnissioner,  Co- 
himbus,  O.,  until  1  p.  m.,  Aug.  31,  for  grading 
and  paving  with  a  water  bound  macadam  the 
Jackson  and  Maybee  road.  State  Highway  "C" 
Pet.  No.  562,  in  Franklin,  JelTerson  and  Ham- 
ilton Twps.,  Jackson  County.  Length,  7,235 
ft.,  or  l.,36  miles;  width  of  pavement,  lO  ft.; 
estimated  cost  of  construction,  $5,012;  date 
set  for  completion,  Nov.  15,  1912.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  Highway 
Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lunfijus,  O.,  until  1  p.  m.,  .\ug.  31.  for  grading 
and  paving  with  a  water  bound  macadam  the 
Jackson  and  Chillicothc  road,  State  Highway 
"E"  Pet.  No.  564,  in  Liberty  Twp.,  Jackson 
County.  Length,  5,985  ft.,  or  1.13  miles;  w-idth 
of  pavement,  10  ft.;  estimated  cost  of  con- 
struction, $;S,802 :  date  set  for  completion, 
Nov.  15,  1912.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Connnissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  Aug.  31,  for  grading 
and  paving  with  a  waterbound  macadam  the 
Jackson-Centerville  road.  State  Highway  "A" 
Pet.  No.  560,  in  Lick  Twp.,  Jackson  County. 
Length,  4,665  ft.,  or  0.88  mile;  width  of  pave- 
ment, 10  ft;  estimated  cost  of  construction, 
$3,274;  date  set  for  completion,  Nov.  15,  1912. 
Plans  and  specifications  are  on  file  in  the  office 
of  the  County  Commissioners  and  the  State 
Highway  Department. 

^Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  m.,  .Aug.  31.  for  grading 
and  jiaving  with  a  water  bound  macadam  the 
Jackson  and  Piketon  road.  State  Highway  "B" 
Pet.  No.  501.  in  Liberty  Tw-p.,  Jackson  County. 
Length,  11,871  ft.,  or  2.24  miles;  width  of 
pavement,  10  ft.;  estimated  cost  of  construc- 
tion. $6,008;  date  set  for  completion,  Dec.  1, 
1912.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  Statt  Highway  Department. 

•{•Bids  will  be  received  at  the  office  of  James 
K.  Marker,  State  Highway  Commissioner,  Co- 
lumbus, O.,  until  1  p.  ,n..  Aug.  31,  for  grading 
and  paving  with  a  water  bound  macadam  the 
Jackson  and  Richmondale  road.  State  High- 
way "D"  Pet.  No.  563,  in  Lick  Twp.,  Jackson 
County.  Length,  5.645  ft.,  or  1.07  miles;  widlli 
of  pavement,  14  ft.;  estimated  cost  of  con- 
struction, $4,251  :  date  set  for  completion,  Nov. 
15.   1912.     Plans  and  specifications  arc  on   file 


in  the  office  of  the  County  Commissioners  and 
the  State  Highway  Department. 

®Tho  Department  of  Public  Service  of  Mas- 
sillon,  O.,  has  let  the  coiUract  for  the  paving  of 
West  Tremont  St.,  from  the  end  of  the  pres- 
ent paving  at  Buchcr  St.  to  the  city  limits,  to 
meet  the  paving  done  iw  the  county,  to  Ervin 
&  Clement?,  of  Massillon.  at  $5,255.  A.  F. 
VVendling  of  Massillon  bid  $5,2!»4  on  the  work. 
©Tyler  &  Brcslin  of  Louisville,  Ky.,  have 
been  awarded  the  contract  by  the  Hamilton 
County  Commissioners,  Cincinnati,  O.,  for 
treating,  under  Specifications  No.  305,  Blue 
Rock  Pike  road  and  New  Haven  road  from 
Colerain  Pike,  with  oil,  in  Colerain,  Crosby 
and  Harrison  townships,  at  $47(i.  Bids  were 
opened  July  26. 

®Thc  County  Commissioners,  Portsmouth, 
().,  have  awarded  the  contract  for  the  paving 
of  a  mile  of  the  Chillicothc  pike  to  Henry  P. 
Kaps,  Portsmouth,  at  $12,537.  County  Super- 
visor Geo.  S.  Wilhelm  will  supervise  the  work. 
®The  Board  of  Control  of  Cincinnati,  O., 
has  awarded  contracts  for  paving  work  as 
follows:  Henkel  &  Sullivan,  Linn  St..  between 
Hathaway  and  Bank,  with  asphalt  and  wood 
block,  $60,371 :  Kirchner  Construction  Co., 
.\foore  St.,  from  Marv  to  Liberty,  with  as- 
phalt. $2,443;  and  William  Scully.  Jr.,  &  Bros., 
Clark  St.,  from  Freeman  to  Dalton,  with  as- 
phalt, $11,883. 

®0.  E.  Robinson  &  Son,  Hamilton  .Ave., 
Cincimiati.  O.,  have  bten  awarded  the  con- 
tract by  the  town  of  Elmwood  Place.  O..  J.  P. 
Mahoney,  Clerk,  for  the  improvement  of 
Township  .Ave.  and  Center  Hill  .Ave.  from  the 
east  line  of  Cedar  St.  to  the  Cincinnati,  Hanul- 
ton  &  Dayton  R.  R.,  at  $4,lil9.  Bids  were 
opened  July  27. 

®John  Nichoson  of  Delhi,  O..  has  been 
awarded  the  contract  by  the  Board  of  Hamil- 
ton County  Commissioners,  Cincinnati,  O..  for 
improving  the  Delhi  pike  from  the  corporation 
line  of  Cincinnati  to  Hillside  .Ave.,  in  Delhi 
Township,  at  $30,763.  Bids  were  opened  July 
26.  _ 

®The  Hamilton  County  Commissioners.  .Al- 
bert Reinhardt.  Clerk.  Cincinnati,  O..  have 
awarded  the  following  contracts  for  county 
road  work,  for  which  bids  were  opened  Aug. 
2 :  Round  Bottom  Road  from  Batavia  Pike  to 
within  1,2011  ft.  of  the  county  line  in  .Anderson 
Township,  John  Ruebel  Construction  Co..  Cin- 
cinnati. $1(1.715;  Kilby  Road  from  Cilley's  cor- 
ner in  Whitewater  Township  to  Harrison  Pike 
in  Harrison  Township.  Nugent  &  Hines.  Delhi. 
O..  $14,748. 

®The  contracts  for  the  construction  of 
sheet  asphalt  pavement  with,  brick  gutters  on 
Seffner  an<l  Blair  .Aves.  have  been  let  by  the 
Director  of  Public  Service,  Marion,  O..  to  the 
Cleveland  Trinidad  Paving  Co..  Cleveland,  O., 
at  $7,956  and  $14,013,  respectively.  Bids  for 
the  work  were  opened  Aug.  9. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Cincimiati,  O.,  has  le<  the  contract  for 
the  re-surfacing  of  Cleves  and  Warsaw  Pike 
to  Charles  blvnn.  Chase  .Ave.,  Cincinnati,  O., 
at   $7,120. 

®VV.  J.  Springborn,  Director  of  Public  Serv- 
ice, Cleveland,  O..  has  let  the  contracts  foi 
till'  grading.  drainin.g,  curbing  and  paving  witl; 
brick  of  a  number  of  roads  as  follows:  Indc 
pendence  Road,  M.  E.  Kavanaugh,  1027  Engi- 
neers BIdg. ;  Dupont  Ave.,  George  B.  Herring 
&•  Son,  Drexel  .Ave.,  N.  E. ;  East  106th  St.. 
G.  B,  Herring  &  Son.  Bids  for  the  work  w-erc 
opened   .Aug.   9. 

®M.  Kujan  &  M.  Koske,  .Ashtabula,  O., 
have  been  awarded  the  contract  for  furnishing 
the  necessary  labor  and  materials  lor  the  im- 
provement of  Soiuh  Ridge  road  from  South 
St.  to  the  .Auslinhurg  road,  .Adams  St.,  from 
South  Riilge  road  to  South  St.  and  West  St., 
from  .Sciulh  Ridge  riiail  to  South  St.  by  con- 
structing a  sewer  therein.  The  work  includes 
approximatelv  64  lin.  ft.  of  10-in.  sewer,  6,4.36 
lin.  ft.  of  8-in.  sewer,  5,74U  lin.  ft.  of  4-in. 
house  laterals.  2i>  manholes.  3  flushtanks  and 
manholes   combined. 

®rhe  contract  for  the  improvement  of 
Prosscr  .Ave.  at  F.lmwood  Place.  O.,  has  been 
let  to  O,  E.  Robinson  &•  Son,  Hamilton  .Ave., 
Cincinnati.   O.,   at   $2,429.     The  work   will   in- 


4« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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elude   re-surfacing,  etc.,  tar  binder,   reset  ing 
curt)S    and    gutters.     J.    Mahoney    is    Clerk. 

®Tlic  contracts  for  the  improveinent  ot 
Highland  Ave.  and  Chestnut  St.,  Elmwood 
Place,  O..  have  been  let  to  O.  E.  Robinson  & 
Son,  Hamilton  Ave.,  Cincinnati,  O.,  at  ^JM-I 
and  $.'1,28.5,  respectively.  The  work  will  in- 
clude re-surfacing  the  roadway  with  m.acadam 
and  tar  binder,  etc. 

®The  contract  for  the  improvement  ol  the 
Symmcs  town  road  in  Hamilton  County  has 
been  let  by  the  Board  of  Commissioners, 
Cincinnati,  O.,  to  W.  Yaulman,  Hazelwood, 
O.,  at  $6,042.  ^     ,       , 

®T.  P.  Fitzgerald,  Ashtabula,  O.,  has  been 
awarded  the  contract  bv  M.  H.  Turner,  Direc- 
tor of  Public  Service,  Ashtabula,  O.,  for  fur- 
nishing the  necessary  labor  and  materials  for 
the  improvement  of  Fitch,  Foster  and  Henry 
Sts.,  bv  grading,  draining,  curbing,  con- 
structing concrete  foundations  tind  paving 
with  shale  block,  asphalt  filler.  The  work  in- 
cludes approximately  1,49.5  cu.  yds.  of  exca- 
vation, 2,4.'io  lin.  ft.  of  curbing,  -5,636  sq.  yds. 
of  pavement.  46  lin.  ft.  of  storm  sewer.  8  catch 
basins,  3  manholes,  .3,2ii0  sq.  ft.  concrete  side- 
walk and  all  other  labor,  material  and  appur- 
tenances. .  „  HI 
®The  Director  of  Public  Service,  D.  M. 
.Armstrong,  .'\lliance,  O.,  has  let  contracts  for 
the  improvement  of  three  streets  as  follows: 
West  Oxford  St.,  3,1.50  sq.  yds.  of  paving, 
curbing  and  storm  sewers,  J.  C.  Deomi  Co., 
Alliance,  O.;  W.  College  St.,  2,400  sq.  yds.  of 
paving,  curbing  and  constructing  storm  sew- 
ers to  The  J.  C.  Deomi  Co.;  W.  Grant  St., 
2,800  sq.  yds  paving,  curbing  and  construct- 
ing storm  sewers  to  John  Wilson,  Alliance, 
O.     Bids  were  opened  .Vug.  8. 

®The  Board  of  Marion  County  Commis- 
sioners, Elyria,  ().,  has  awarded  the  contract 
for  the  construction  of  the  La  Grange  Pen- 
tield  Road  to  the  Elvria  Construction  Co., 
Elvria,  O.,  at  $13,876.  The  contract  for  the 
LaGrange  Village  Road  was  also  awarded  to 
that  company  at  a  bid  of  $3,111.  Bids  were 
opened  Aug.  15.  F.  L.  Ellenberger  is  Com- 
missioners' Clerk. 

®Henrv  H.  Kaps,  Portsmouth,  O.,  has  been 
awarded  the  contract  for  the  construction  of 
brick  pavement  on  the  Portsmouth  and  Co- 
lumbus extension  road,  State  Highway  B., 
Pet.  No.  492,  about  5,8.50  ft.  long  in  Clay 
Township,  Scioto  County,  O.  Bids  were  opened 
.\ug.  5  at  Portsmouth,  O.  The  contract  price 
was  $12,.537. 

®The  Enterprise  Paving  &  Construction 
Co.,  8444  Broadway,  Cleveland,  O.,  has  been 
awarded  the  contract  at  $80,812,  for  the  im- 
provement of  Geen  road,  from  North  Wood- 
lawn  road  to  Anderson  road,  in  Cuyahoga 
County.  J.  F.  Goldenbogen  is  Gerk  of  the 
board   of  commissioners. 

The  Commissioners  of  Lake  County  at 
Painesville,  O.,  did  not  let  the  contract  for 
the  construction  of  section  of  state  road  in 
Lcroy  township,  for  which  bids  were  received 
July  .30,  and  the  work  will  be  re-estimated 
and  re-advertised. 

The  town  of  Archbold,  O.,  has  sold  bonds  to 
the  amount  of  $18,000  for  paving  work  to 
Hochler  &  Cummins  of  Toledo,  O. 

Petitions  have  been  filed  with  Village  Clerk 
W.  E.  Morgan,  Geneva.  O.,  calling  for  a  ref- 
erendum election  on  the  question  of  paving 
East  Main  St. 

The  County  Commissioners.  Lisbon.  O., 
have  sold  bonds  to  the  amount  of  $12,676  for 
the  paving  and  improving  of  the  Salem  and 
Winona  road  out  of  Salem,  and  to  the  amount 
of  $13,431  for  the  improvement  of  the  Lisbon 
and  Homeworth  road,  to  Hayden,  Miller  & 
Co.  of  Cleveland,  O.,  and  the  New  First  Na- 
tional Bank  of  Columbus,  O.,  respectively. 

Oklahoma. 

•J-Bids  will  be  received  until  3  p.  m.,  .\ug.  26, 
by  T.  A.  Chesncy,  City  Clerk,  Wagoner,  Okla., 
for  furnishing  one  8  ft.  street  sweeper. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m..  Sept. 

2,  by  the  Department  of  Public  Works,  Joseph 

G.   .Armstrong   Director,   Pittsburgh,   Pa.,   for 

■jr  .'img,  curbing  and  pnving  as  follows:  With 


alphalt  and  brick,  Alger  St;,  / rom  Winte  biirn 
St  to  Lydia  St.  With  brick  and  blockstone 
Melbourne  St.,  from  Greenfield  Ave^  to  Frank 
St. :  Nantasket  St.,  from  Greenfield  Ave.  to 
Neeb  St.;  Lvdia  St.,  from  Greenfield  Ave.  to 
Neeb  St.  With  brick,  Frank  St..  from  Green- 
field Ave.  to  Lilac  St. ;  Suburban  Ave.  (south- 
ern roadway  and  sidewalk),  from  Fairplay  St. 
to  a  point  615  ft.  west  of  Brookside  Ave. ;  ba- 
mantha  Alley,  from  Stanton  Aye.  to  Baywood 
St  With  blockstone  and  asphalt,  Hopsack  ht., 
from  Rupple  Alley  to  Alger  St  With  block- 
stone Lilac  St.,  from  Graphic  St.  to  Welfer  s 
Line;  Wintcrburn  St..  from  150  ft.  south  of 
Farnsworth  St.  to  Bigelow  St.  Grading  and 
paving  with  brick.  Carmine  Alley,  from  Sheri- 
dan St.  to  Thisbe  (formerly  White)  Alley; 
Holman  Allev,  from  Cedarville  St.  to  State 
Alley  Repaving  with  blockstone,  Webster 
Ave ,  from  Lawson  St.  to  a  point  near  Chaun- 
cey  St  and  from  Perry  St.  to  a  point  do  ft 
eastwardlv.  Repaving  with  asphalt.  Warwick- 
Terrace  from  Devon  Road  to  a  point  lo2.64 
ft.  westwardlv.  Repaving  with  brick,  Mans- 
field Ave.,  from  Parkway  to  City  Line;  Ade- 
laide St.,  from  angle  north  of  Camp  St.  to 
Milwaukee  St. 

.{.Bids  will  be  received  until  10  a.  m.,  Sept. 
2  by  the  Department  of  Public  Works,  Joseph 
G.  Armstrong,  Director,  Pittsburgh,  Pa.,  for 
constructing  concrete  retaining  walls  at 
Sterling  St..  near  Mission  St.,  at  Brownsville 
-Ave.,  opposite  William  St..  and  at  Larimer 
Ave.  Bridge  over  Washington  Blvd. 

^.Bids  will  be  received  until  10  a.  m.,  Sept. 
2,  by  Department  Public  Works,  Pittsburgh, 
Pa.,  for  constructing  cement  sidewalks  on 
Birmingham  St.  from  bridge  over  P.,  V.  &  C. 
R.  R.  to  Pius  St. 

.{.Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  8,328  lin.  ft.  of 
asphaltic  concrete  road  on  a  concrete  founda- 
tion, 16  ft.  wide,  situated  as  follows:  From 
the  end  of  the  York  and  Chanceford  turnpike, 
station  2474-00  to  the  Dallastown  Borough 
line,  station  280-f-95 ;  also  from  the  Dallastown 
Borough  line,  station  :)43-f-92,  to  the  Red  Lion 
Borough  line,  station  393-f25.  Plans  and  spe- 
cifications can  be  seen  at  the  office  of  the  State 
High  Department,  Harrisburg;  2117  Farmers' 
Bank  Building,  Pittsburgh;  1001  Chestnut  St., 
Philadelphia,  and  at  54  Hartman  Building, 
York,  Pa,  Certified  check  for  $2,000  required 
with  bid. 

<|.Bids  will  be  received  until  10  a.  m..  .Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner.  Capitol  Building.  Harrisburg, 
Pa.,  for  the  reconstruction  of  6,126  lin.  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tion method,  16  ft.  wide,  situated  as  follows : 
From  the  north  borough  line  of  Dawson,  Sta- 
tion 0-1-00.  to  the  Cochran  School  House,  Sta- 
tion 61-|-26.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg;  2117  Farmers'  Bank 
Building.  Pittsburgh ;  1001  Chestnut  St.,  Phila- 
delphia, and  Washington,  Pa.  Certified  check 
for  $1,500  required  with  bid. 

.{♦Bids  will  be  received  until  10  a.  m.,  Aug. 
.30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building.  Harrisburg, 
Pa.,  for  the  reconstruction  of  8096  lin.  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tioii  method,  16  ft.  wide,  situated  as  follows ; 
Beginning  at  the  D.,  L.  &  W.  R.  R.  at  Foster 
Station  (in  the  borough  of  Hopbottom,  Sus- 
quehanna County)  and  running  over  Main  St. 
to  Greenwood  St.  on  Route  No.  9.  thence 
northward  along  Martin's  Creek  to  the  bor- 
ough line  and  continuing  northward  through 
Lathrop  Township  to  the  south  line  of  Brook- 
lyn Township.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highwav  De- 
partment, Harrisburg.  2117  Farmers'  Bank 
Building,  Pittsburgh,  Pa.;  1001  Chestnut  St. 
Philadelphia ;  and  at  3(t5  Farr  Building, 
Scranton,  Pa.  Certified  check  for  $1,500  re- 
quired with  bid. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M._  Bigelow.  State  Highway 
Commissioner,  Capitol  Building.  Harrisburg, 
Pa,,  for  the  reconstruction  of  .5,983  !•::.  ft.  of 


asphaltic-bituminous  macadam  road,  penetra- 
tion method,  and  asphaltic  concrete  road  on  a 
concrete  foundation.  16  ft.  wide,  situated  as 
follows:  Beginning  at  the  borough  line  of 
Edgeworth  and  extending  in  an  easterly  di- 
rection to  the  Backbone  road,  near  the  prop- 
erty of  the  Allegheny  Country  Club.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highw^av  Department,  Harrisburg; 
1001  Chestnut  St.,  Philadelphia,  and  2117 
Farmers'  Bank  Building,  Pittsburgh,  Pa.  Cer- 
tified check  for  $1,500  required  with  bid. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
■M),  by  Edward  M.  Bigelow.  State  Highway 
Commissioner.  Capitol  Building,  Harrisburg, 
Pa.,  for  furnishing  automobile  license  number 
plates  for  the  year  1913.  Blue  print  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highway  Department,  Harrisburg;  1001  Chest- 
nut St.,  Philadelphia,  and  2117  Farmers'  Bank 
Building,  Pittsburgh,  Pa. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
:VI,  bv  Edward  M,  Bigeknv,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg. 
Pa.,  for  the  reconstruction  of  2,166  lin.  ft.  of 
brick  block  paving,  40  ft.  wide,  situated  as 
follows:  From  the  east  line  of  the  borough  of 
Claysville  to  the  west  line  of  the  borough  of 
Clavsville.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment. Harrisburg;  lOnl  Chestnut  St., 
Philadelphia;  2117  Farmers'  Bank  Building. 
Pittsburgh,  and  at  Washington.  Pa.  Certified 
check  for  $1..500  required  with  bid. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  bv  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building.  Harrisburg, 
Pa.,  for  the  reconstruction  of  5013  lin.  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tion method,  16  ft.  wide,  situated  as  follows : 
From  the  Muncy  Borough  line,  station  21-1- 
23,  to  Cross  Roads  at  the  Green  Estate,  sta- 
tion 81-t-O.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg;  2117  Farmers'  Bank 
Building,  Pittsburgh;  1001  Chestnut  St.,  Phila- 
delphia, and  at  Wcllsboro.  Pa.  Certified  check 
for  $1,500  required  with  bid. 

^Bids  will  l)e  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M.  Bigelow.  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  11.861  lin.  ft.  of 
brick  block  paving,  16  ft,  wide,  situated  as  fol- 
lows :  From  the  east  city  line  of  Erie  to  the 
Hafborcreek  Township  line.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highway  Department.  Harrisburg;  2117 
Farmers'  Bank  Building,  Pittsburgh;  1001 
Chestnut  St.,  Philadelphia,  and  at  Warren. 
Pa.  Certified  check  for  $3,000  required  with 
bid. 

.{•Bids  will  be  received  until  10  a.  m.,  .^ug. 
30,  by  Edward  M.  Bigelow.  State  Highway 
Commissioner.  Capitol  Building,  Harrisburg, 
Pa.,  for  furnishing  Pennsylvania  licensed  driv- 
ers' badges  for  the  year  I9l:i.  Blue  print  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  1001 
Chestnut  St.,  Philadeljjhia,  and  2117  Farmers' 
Bank  Building,  Pittsburgh,  Pa. 

^Bids  will  be  received  until  10  a.  m.,  .^ug. 
30,  by  Edward  M.  Bigelow.  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa,,  for  the  reconstruction  of  17,400  lin,  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tion method,  16  ft,  wMdc.  situated  as  follows : 
From  the  east  borough  line  of  Springboro  to 
Hickernell.  Plans  and  si)ccifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment. Harrisburg;  2117  Farmers'  Bank 
Building,  Pittsburgh;  1001  Chestnut  St..  Phila- 
delphia, and  at  Warren,  Pa.  Certified  check 
for  $^3,000  required  with  bid, 

•{•Bids  will  be  received  until  10  a.  m,.  Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  BuiUling,  Harrisburg, 
Pa.,  for  the  reconstruction  of  7,832  lin.  ft.  of 
brick  block  paving,  16  ft.  wide,  situated  as 
follows:  Beginning  at  the  south  borough  line 
of  Towanda,  thence  along  Main  St.  to  the 
southern  intersection  of  V.'.Tshington  and  Main 
Sts. :  also  from  the  northern  intersection  of 
State  and  Main  Sts.,  along  Main  St.  and  "^ork 


.\ve,    to    the    north    Towanda   township    line. 
•{•indicates  work  now  open  for  bids.    ®:r.dicEtcs  a  contract  let  recently. 
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Plans  and  specifications  can  be  seen  at  the 
office  of  the  State  Highway  Department  Har- 
risbiirg;  1001  Chestnut  St.,  Philadelphia';  2117 
Farmers'  Bank  Building,  Pittshurgh,  and  at 
Wellsboro,  Pa.  Certified  check  for  $1,500  re- 
quired with  bid. 

•{♦Bids  will  be  received  until  10  a.  ni.,  Aug. 
.30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  X,181  lin.  ft.  of 
asphaltic  macadam  road,  14  ft.  wide,  situated 
as  follows:  From  the  southwest  borough  line 
of  Port  Allegany  to  the  Lewis  Hill  Cemetery. 
Plans  and  specifications  can  be  seen  at  the 
office  of  the  State  Highway  Department,  Har- 
risburg; 2117  Farmers'  Bank  Building,  Pitts- 
burgh ;  1001  Chestnut  St.,  Philadelphi.a,  and  at 
Warren,  Pa.  Certified  check  for  $1,500  re- 
quired with  bid, 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
■  iO,  by  Edward  M.  Bigelow,  State  Highway 
Connnissioner,  Capitol  Building,  Harrisburg, 
Pa,,  for  the  reconstruction  of  3,!I00  liu.  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tion method,  l(i  ft.  wide,  situated  as  follows : 
From  the  Galeton  Borough  line  to  a  point  near 
the  property  of  M.  H.  Stebbins.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  2117 
Farmers'  Bank  Building,  Pittsburgh;  1001 
Chestnut  St.,  Philadelphia,  and  at  Wellsboro, 
Pa.  Certified  check  for  $1,000  required  with 
bid. 

4*Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  6,283  lin.  ft.  of 
brick  block  and  asphaltic-bituminous  macadam 
road,  penetration  method,  IG  ft.  wide,  situated 
as  follows :  From  School  St.,  station  25-1-20, 
near  the  property  of  Jas.  Calhoun,  to  the  Pike 
township  line,  station  88-f03.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  2117 
Farmers'  Bank  Building,  Pittsburgh ;  lOOl 
Chestnut  St.,  Philadelphia,  and  at  Wellsboro, 
Pa.  Certified  check  for  $1,500  required  with 
bid. 

•J«Bids  will  be  received  until  10  a.  m.,  A\ig. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  10,190  lin.  ft.  of 
asphaltic  macadam  road,  1(3  ft.  wide,  situated 
as  follows:  From  the  Washington  borough 
line,  Main  St.  e.xtension,  north  to  Chartiers 
Creek,  near  .'^rden.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  State  Highway 
Department,  Harrisburg;  2117  Farmers'  Bank 
Building,  Pittsburgh;  1001  Chestnut  St.,  Phila- 
delphia, and  at  Washington,  Pa.  Certified 
check  for  $2,000  required  with  bid. 

•J»Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building.  Harrisburg, 
Pa.,  for  the  reconstruction  of  4,240  lin.  ft.  of 
brick  block  and  asphaltic  macadam  roadway, 
10  ft.  wide,  situated  as  follows  :  From  the  cast 
end  of  the  river  bridge  and  extending  over 
Main  St.  to  Fourth  and  Mill  Sts.,  thence  over 
Mill  St.  to  the  Catawissa  township  line.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harrisburg; 
2117  Farmers'  Bank  Building,  Pittsburgh;  lOOl 
Chestnut  St.,  Philadelphia,  and  at  Bloomsbnrg, 
Pa.  Certified  check  for  $1,500  required  with 
bid. 

•J«Bids  will  be  received  until  10  a  ni.,  Aug. 
30,  by  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building,  Harrisburg, 
Pa.,  for  the  reconstruction  of  7,105  lin.  ft.  of 
asphaltic-bituminous  macadam  road,  penetra- 
tion method,  10  ft.  wide,  situated  as  follows : 
From  Bethayres,  station  1022-(-!l5,  at  tlie  Fox 
Chase  and  Huntingdon  Pike,  to  Phihnont,  sta- 
tion 1004-1-00.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment, Harrisburg;  1001  Chestnut  St..  Phil- 
adeli)hia,  and  2117  Farmers'  Bank  Building, 
Pittsburgh,  Pa.  Certified  check  for  $3,000  re- 
quired with  bid. 

•J«Bids  will  be  received  until  HI  a.  ni.,  Aug. 
30,  liy  Edward  M.  Bigelow,  State  Highway 
Commissioner,  Capitol  Building.  Harrisburg, 
Pa.,  for  the  reconstruction  of  1,790  lin.  ft.  of 


asphaltic-bituminous  macadam  road,  penetra- 
tion method,  or  asphaltic  concrete  road  on  a 
concrete  foundation,  10  ft.  wide,  situated  as 
follows :  Beginning  at  Woodland  road  and  ex- 
tending in  an  easterly  direction  to  the  town- 
ship line  of  Sewickley  Heights.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  1001 
Chestnut  St.,  Philadelphia,  and  2117  Farmers' 
Bank  Building,  Pittsburgh,  Pa.  Certilied  check 
for  $.'J00  required  with  bid. 

•{•Bids  will  be  received  until  10  a.  m.,  Aug. 
30,  by  Edward  M.  Bigelow-,  State  Highway 
Commissioner,  Capitol  Building,  Harnslnirg, 
Pa.,  for  the  reconstruction  of  8,084  lin.  ft.  of 
asphaltic  macadam  road,  10  ft.  wide,  situated 
as  follows :  From  Logan  Crossing  to  the  west 
line  of  Connellsville  Borough.  Plans  and  spe- 
cifications can  be  seen  at  the  office  of  the  State 
Highway  Department  at  Harrisburg;  2117 
E'armers'  Bank  Building,  Pittsburgh ;  1001 
Chestnut  St.,  Philadelphia,  and  Washington, 
Pa.  Certified  check  for  $2,000  required  with 
bid. 

®The  Borough  Council  of  South  Bethlehem, 
Pa.,  has  awarded  the  contract  for  the  con- 
struction of  about  22,000  sq.  yds.  of  street 
pavement  to  Robert  S.  Rathun  of  Allentown, 
Pa.,  at  $2.40  for  4-in.  brick  and  $2.09  for  G-in. 
brick. 

®The  contracts  for  the  construction  of  a 
service  test  roadway  of  various  kinds  of  bi- 
tuminous surfacing  materials  have  been 
awarded  by  the  Department  of  Public  Works 
of  Philadelphia,  Pa.,  for  various  sections  of 
the  Byberry  and  Bensalem  turnpike,  between 
Red  Lion  road  and  the  county  line,  a  total  dis- 
tance of  about  2%  miles,  as.  follows:  Section 
1,  R.  P.  Bennis,  $3,885;  section  5,  same  bidder, 
$12,519;  sections  2  and  3,  $13,709  and  $0,487, 
the  Headley  Good  Roads  Co.  No  bids  were 
received  for  section  4,  and  that  work  will  be 
readvertised. 

®David  McMahon  has  been  awarded  the 
contract  by  the  Department  of  Public  Service, 
Philadelphia,  Pa.,  for  resurfacing  Greene  St., 
from  Manheim  St.  to  Tulpehocken  St.,  for 
$28,021,  and  to  the  Mack  Paving  and  Con- 
struction Co.  was  awarded  a  contract  for  mac- 
adamizing Vandyke  St.  from  Princeton  St.  to 
Hagerman  St.,  Edmund  St.  from  St.  Vincent 
St.  to  Cottman  St.  and  Friendship  St.  from 
Hagerman  St.  to  Torresdale  .^ve.,  for  $0,100. 

®Busch  &  Stewart  have  been  awarded  the 
contract  by  the  City  Council  of  Williamsport, 
Pa.,  for  the  construction  of  pavement  on  the 
following  streets :  West  Edwin  St.,  from  Mar- 
ket to  Pine  St.;  Government  PL,  from  Fourth 
to  Hepburn;  Court  St.,  from  North  to  Fourth; 
and  Court  St.,  from  Third  St.  south  to  the  ca- 
nal.   The  contract  price  is  $2.10  per  sq.  yd. 

®Richard  P.  Bennis  of  Philadelphia,  Pa.,  has 
been  awarded  the  contract  by  the  borough  of 
South  Bethlehem,  Pa.,  Thomas  Ganey,  secre- 
tary, for  paving  with  /\miesite  portion  of  Sec- 
ond St.,  Northampton  ,\ve..  New  St.,  F.lm  St., 
Fourth  St.  and  Third  St.,  including  18,0o0  sq. 
yds. ;  and  1,000  sq.  yds.  of  brick  pavement  on 
New  St.,  at  $1.65  per  sq.  yd.  for  3  in.  concrete 
base  and  $1.72  per  sq.  yd.  on  4  in.  concrete 
base.     Bids  were  opened  Aug.  8. 

®Fogel  &  Co.,  Hollidaysburg,  Pa.,  have  been 
aw-arded  the  contract  by  the  City  Council  of 
that  city,  R.  W.  Smith  secretary,  for  about 
7,500  sq.  yds.  of  brick  street  paving  on  con- 
cictc  foundation  and  2.035  lin.  ft. 'of  stone  and 
concrete  curb,  at  $15,192.  Bids  were  opened 
Aug.  5.    J.  L.  Henry  is  borough  engineer. 

®Dunleavy  Bros,  of  Coatcsville,  Pa.,  have 
been  awarded  the  contract  by  the  Board  of 
Supervisors  of  East  Fallowfield  Township, 
Wm.  C.  Holbrook,  Ercildoun.  Chester  County, 
Pa„  secretary,  for  grading  and  macadamizing 
the  public  road  leading  from  Coatcsville  to 
Ercildoun,  a  distance  of  11,807  ft.,  at  $15,450. 
The  road  is  to  be  16  ft.  wide  with  slag  bottom 
of  5  in.  thick  with  4-in.  trap  rock  24  ft.  out  to 
out.  The  work  includes  bridges,  pipe,  etc. 
Bids  were  opened  July  20. 

The  citizens  of  Farrcll.  according  to  advices 
from  Sharon,  Pa.,  at  a  recent  election  voteil 
the  issuance  of  bonds  to  the  amount  of  $50,000 
for  street  improvements  and  to  liquidate 
$20,000  of  debts. 


The  Allegheny  County  Commissioners, 
Pittsburgh,  Pa.,  it  is  reported,  plan  to  expend 
about  $400,000  on  county  roads  during  the 
coming  season. 

Charles  T.  Eastman  of  Yardley,  Pa.,  sub- 
mitted the  lowest  bid  to  the  Board  of  Contract 
and  Supply  of  Bridegport,  Conn.,  for  the  re- 
surfacing of  Gilbert  St.  with  Amiesite,  at  $1 
per  ,sq.  yd.    The  work  will  include  2,300  yds. 

South  Dakota. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept.  3, 
by  P.  Eernisse,  County  .Vuditor,  .Armour  City, 
.S.  Dak.,  for  grading  for  road  between  sections 
30  and  31,  Berlin  Township. 

Tennessee. 

®The  contract  for  grading,  draining  and 
macadamizing  30  miles  of  road  in  Jackson 
County  has  been  let  to  the  Bluff  Construction 
Co.,  Algood,  Tenn.  M.  F.  .\nderson  is  chair- 
man of  Jackson  County  Good  Roads  Commis- 
sion, Gainesboro,  Tenn. 

Texas. 

4*Bids  will  be  received  until  Aug.  26  by 
Mayor  E.  B.  Prince,  Waxahachie,  Tex.,  for 
street  paving. 

®rhe  Southwestern  Cement,  Brick  and  Tile 
Co.  of  Victoria,  Tex.,  has  been  awarded  the 
contract  by  that  city  for  constructing  eight 
crossings,  of  concrete,  in  the  vicinity  of  the 
high  school ;  also  for  paving  a  number  of 
residence  walks. 

®The  City  Commissioners  of  Waco,  Tex., 
have  let  a  contract  to  .\ustin  Bros,  of  Dallas, 
Tex.,  for  the  paving  of  two  alleys  with 
Dolarway  for  a  distance  of  seven  blocks. 

The  City  Council  of  Taylor,  Tex.,  has  sold 
bonds  to  the  amount  of  $25,000  for  paving 
work  to  the  Hibernian  Banking  .Association  of 
Chicago,  III 

Virginia. 
®The  Mayor  and  Board  of  .Aldermen  of 
Richmond,  Va.,  have  awarded  the  contract  for 
the  paving  of  Broad  St.  from  loth  St.  west- 
wardly  with  asphalt  block  to  the  Washington 
Asphalt  Block  and  Tile  Co.,  at  $2.83  per  sq. 
yd.  The  blocks  are  to  be  laid  on  a  0-in.  con- 
crete base. 

Washington. 
•J«Bids  will   be  opened   .Aug.  29  by  the  De- 
partment  of   Public   Works,    Spokane,   Wash., 
for    paving    on    Main    .Ave.;    estimated    cost, 
$9,80o. 

®The  City  Council  of  Colfax,  Wash.,  has  let 
the  contract  for  paving  Morton  and  other 
streets  in  the  north  end  of  town  to  the  War- 
ren Construction  Co.  of  Portland,  Ore.,  at 
about  $40,000.     Work  will  begin  at  once. 

®Following  bids  were  received  by  the  city 
of  Stanwood,  Wash.,  recently  for  the  paving 
of  Main  and  Market  Sts.,  (1)  standing  for 
bid  on  brick,  (2)  Dolarway,  (3)  asphalt,  (a) 
Market  St.,  2,080  sq.  yds.,  and  (b)  Main  St., 
2,440  sq.  yds:  H,  C.  Malott,  Seattle  (a)  (1), 
$8,192;  (2)  $5,301;  (b)  (O  $7,4(»2 ;  (2)  $4,703. 
1).  H.  Traphagen,  .Seattle  (a)  (1),  $8,384;  (2) 
$4,002;  (b)  (1)  $7,451;  (2)  $4,100.  J.  Ruthe. 
Seattle  (a)  (1).  $7,990;  (2)  $0',24tl ;  (b)  (1) 
$7,089;  (2)  $4,081.  A.  R.  Gibson,  Se:ittle  (a> 
(1).  $7,754;  (2)  $4,021;  (b)  (1)  $0,805;  (2) 
$4,057.  Graft.  Bancroft  &  Jones,  (a)  (1) 
$8,.509;  (2)  $8,375;  (3)  $7,874;  (b)  (1)  $7,071; 
(2)  $7,797;  ('A)  $7.07ii.  The  contract  was  let 
to  .A.  R.  Gibson  for  brick  on  a  tJ-in.  concrete 
base. 

®The  Keasal  Construction  Co.,  2312  A  St.. 
Seattle,  Wash.,  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Tacoma, 
Wash.,  for  the  paving  of  the  Point  Defiance 
road,  at  $01,485. 

®Following  bids  were  received  Aug.  G  by 
the  Board  of  County  Connnrssionors.  Seattle, 
Wash.,  for  the  construction  of  the  C.  B  How- 
ard road :  Sloane  Bros.,  $4,998  or  $5,2!>4  ;  Wm. 
Martcll,  Arcade  .Annex.  Seattle,  $4.0.35  or 
$5,010;  Geo.  Randarett.  $5,28!)  or  $.5,838;  Paul 
Guay,  Hazelwood,  $4,985  or  $5,200,  awarded 
contract. 

.At  the  last  meeting  of  the  City  Council  of 
Seattle.  Wash.,  appropriations  were  made  from 
the  general  fund  to  cover  the  followin.g  im- 
provements   of    streets    to    connect    witii    the 


^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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county  highways  and  boulevards:  Spokane 
St.  and  West  Spokane  St..  $8,0(10;  1st  Ave. 
South,  $-.>,.".O0:  Wesllake  ■'Vvc.  North,  $i5,oOO ; 
lath  .Ave.  West,  $-.'."i.O0i» ;  Grand  Blvd.,  $:»,000; 
.\  ."lOth  St  et  al..  $:^(vM>0;  Ravenna  Blvd., 
$10,011(1;  Jackson  St.,  ct  al.,  $5,000;  all  by  as- 
phalt top. 

Plans  have  been  completed  by  City  Engnieer 
Coitinghani  of  Toppeni.'^h,  Wash.,  for  the  pav- 
ing of  the  business  district. 

The  city  of  Walla  Walla,  Wash.,  will  have 
paved  at  once  2,800  ft.  or  4,91(1  sq.  yds.  of 
streets.    W.  R.  Reborn  is  citv  engineer. 

The  City  Council  of  Puyallup,  Wash.,  has 
approved  the  plans  of  City  Engineer  Ball  for 
improvement  of  street  district  No.  '!!•. 

The  City  Council  of  Puyallup.  Wash.,  has 
accepted  the  plans  of  the  city  engineer  for  the 
grading,  sidewalking,  curbing,  etc.,  of  11 
streets  south  of  l.'itb. 

Plans  and  specifications  for  street  work  in 
Seattle,  Wash.,  have  been  introduced  in  the 
Board  of  Public  Works,  which  will  total  a  cost 
of  $-.M_'.4(;-l.  Of  these  the  largest  are:  Con- 
crete sidewalks  on  Eighth  Ave.  W.,  $10,000: 
paving  East  Prospect  St.,  $-3(i,(l:3-") ;  paving  Fre- 
mont .-\vc.,  $7o..")00 ;  sewers  on  Rainier  Ave., 
$li8.0(i(l:  paving  lone  Place.  $2:?,4(M. 

West  Virginia. 

^•Bids  will  be   received  until  noon,  Aug.  ■2.'1 


by  J.  T.  Akers,  Citv  Auditor,  Blueheld  \\ . 
Va.,  for  curbing,  gutter  and  pave  with  bi- 
tuminous macadam  Tyler,  Locust,  Ramsey, 
Jefferson  and  other  streets.  Plans  and  spccili- 
cations  on  file  with  city  engineer. 

The    Ohio    County    Conmiissioners,    Wheel- 
ing. W.  Va.,  have  decided  to  pave  the  National 
road  from  Bridgeport  west  to  the  foot  of  the 
big  hill,  a  distance  of  four  miles. 
Wisconsin. 

^Bids  will  be  received  until  Id  -.'■W  a.  m.,  Aug. 
■Jl,  by  J.  P.  Sherer,  Deputy  Commissioner  of 
Public  Works,  Milwaukee,  Wis.,  for  furnish- 
ing the  citv  a  portable  asphalt  repair  plant. 

®The  D.'  M.  Sneddon  Co.  has  been  awarded 
the  contract  bv  the  Board  of  Public  Works  of 
Milwaukee,  Wis.,  for  the  macadamizing  and 
grading  of  •22d  Ave.,  at  $13_,G->5,  and  for  pav- 
ing on  California  St.,  at  $2,")5o. 

®Th,e  contract  for  the  construction  of  brick 
pavement  on  Eighth  St.  from  Center  to  Ra- 
cine St.  has  been  let  bv  the  City  Clerk  of 
Racine.  Wis.,  to  Birdsall-Griffith  Construc- 
tion  Co.,  Racine,  Wis.,  at  $1.81   per  sq.  yd. 

®N.  E.  Reinhert,  Racine,  Wis.,  has  been 
awarded  the  contract  at  $1.80  per  sq.  yd.  for 
the  construction  of  brick  pavement  on  0th 
St..  between  Main  St.  and  LV,ke  .\ve..  Racine, 
Wis.  The  work  will  include  approximately 
1.070   sq.   yds.   of   paving. 


©Birdsall-Grit^ith  Construction  Co.,  Racine. 
Wis.,  has  been  awarded  the  contract  at  $1.30 
per  sq.  yd.  for  the  construction  of  brick  pave- 
ment on  Park  Ave.,  from  Water  to  Sixth  St.. 
Racine,  Wis.,  including  about   1,084  sq.  yds. 

®The  White  Construction  Co.,  Wells  St., 
Milwaukee,  Wis.,  and  the  Badger  Construc- 
tion Co.,  at  $1.37  and  $1.13  per  sq.  yd.,  re- 
spectivelv,  were  the  low-  liidders  for  the  re- 
surfacing with  asphalt  of  I'arwell  .-Kve.  The 
work  also  includes  the  repair  of  the  concrete 
foundation.  Bids  were  opened  Aug.  12  by 
the  Board  of  Public  Works,  Milwaukee,  Wis. 

The  Board  of  Public  Works  of  Beaver  Dam, 
Wis.,  has  adopted  resolutions  to  employ  an 
engineer  to  prepare  plans,  profile  and  specifi- 
cations for  paving  on  six  streets  in  the  city  as 
follows:  Park  Ave.,  from  the  railway  tracks 
to  University  PI.;  E'ront  St..  from  Beaver  to 
West  Sts. ;  Center  St.,  from  Maple  Ave.  to 
Oneida  St.;  S.  Spring,  from  Mill  St.  to  a 
poiiit  2ljO  ft.  south  of  the  south  line  of  South 
St. ;  and  Washington  St.,  from  Spring  St.  to  a 
point  about  on  a  line  with  the  east  line  of  the 
second  district  school  gr(ninds. 

Canada. 

The  Municipal  Council  of  St.  Vital,  Man., 
intends  to  continue  the  paving  of  St.  Mary's 
road  to  St.  Vital  road,  a  distance  of  one  mile. 


B  R  I  D  GE  S  —  S  T  E  E  L     AND      CONCRETE 


California. 

The  Yuba  County  Board  of  Supervisors, 
Marysville,  Cal.,  has  decided  to  advertise  for 
bids  for  the  construction  of  a  bridge  at  Parks 
Bar.  Two  kinds  of  bridge  will  be  considered, 
concrete  and  steel.  .According  to  plans  pre- 
pared by  County  Surveyor  Crooks  the  bridge 
will  be  .'itJO  ft.  in  len.gth,  with  an  extra  20  ft. 
en   each   end   for  approaches. 

.Amended  plans  have  been  filed  with 
Maj.  Cheney.  U.  S.  Engineer  at  San 
Francisco.  Cal..  for  a  bridge  across  the  Sacra- 
mento River  at  Chipp's  Island.  The  new  plan 
contemplates  a  bridge  nearly  3.000  ft.  in 
length.  The  bridge  will  be  constructed  by  the 
Oakland,  .\ntioch  &  ICaster  Railroad  at  an  es- 
timated   cost    of    $l,-_'.Vl. 11(10. 

Colorado. 

Engineer  H.  S.  Crocker  has  submitted  13 
plans  to  the  Board  of  Public  Works  of  Denver 
Colo.,  for  the  construction  of  the  West  Col- 
fax viaduct.  The  Hoard  has  decided  that  no 
plan  will  be  considered  that  does  not  call  for 
the  use  of  the  Larimer  St.  viaduct  and  the 
First  St.  approach.  The  cost  of  such  a  struc- 
ture would  be  $1,000,000,  the  main  viaduct 
costing  $087,000.  the  First  St.  approach  $40,- 
000  and  the   right  of  way  $G3.000. 

The  El  Paso  County  Commissioners.  Colo- 
rado Springs,  Colo.,  have  ordered  plans  and 
specitications  prepared  at  once  for  the  con- 
struction of  a  new  steel  bridge  over  Monu- 
ment Creek  just  south  of  Pike  View,  which 
will  have  a  single  span  of  from  90  to  100  ft. 

Idaho. 

The  Bonner  County  Commissioners.  Sand- 
point,  Ida.,  and  the  Fend  Oreille  County 
Commissioners.  Newport.  Wash.,  at  a  recent 
meeting  held  in  Sandpoint,  awarded  the  con- 
tract to  the  Coast  Bridge  Co .  of  Portland, 
Ore.,  to  prepare  plans  and  specifications  for 
a  steel  bridge  across  the  Pend  Oreille  River 
at  Newport,  between  Idaho  and  Washington. 
This  bridge  is  to  be  approximately  l,2oo  ft 
in  length,  to  have  a  2<i-ft.  clear  roadway  and  to 
have  a  carrying  capacity  sufficient  for  a  17-ton 
steam  roller.  The  estimated,  cost  is  $100,000. 
Illinois. 

•!«Eids  will  be  received  until  noon  Aug  27 
at  the  Court  Mouse.  Ottawa,  III.,  for  the  con- 
struction of  the  following  reinforced  con- 
crete liridge  to  be  built  in  Mission  Township 
La  Salle  County.     A.  E.  Bach.  Countv  Cb^rk 


Ottawa.  111. :  Gray  Bridge — Skew  girder,  span 
47  ft.  G  in.,  parallel  to  roadway :  roadway.  20 
ft. ;  height  about  14  ft.  Estimated  concrete, 
173.4  cu.  yds.;  reinforcing  steel,  2(j,2()5  lbs. 
Nearest  railroad  station,  Sheridan,  about  2 
miles.  It  is  reported  that  gravel  having  an 
excess  of  sand  may  be  obtained  at  bridge  site, 
for  about  $1  per  cu.  yd.  Quality  otherwise 
unknown.  Present  bridge,  4(j  ft.,  steel,  on  poor 
stone  abutments,  which  must  be  removed.  Low- 
water  flow-,  about  2  ft.  deep  and  12  ft.  wide; 
high  water  about  G  ft.  deep.  Excavation  to 
be  carried  about  4  ft.  below  stream  bed  in 
clay.  Piles  may  be  necessary.  Engineer's 
estimate,  $2,.500.  Work  is  to  be  completed  on 
or  before  Nov.  1,  1912.  More  detailed  infor- 
mation may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield,  III. 
4*Bids  will  be  received  until  1  p.  m.,  Aug.  27, 
at  tlie  Town  Clerk's  ofiice,  LaMoille,  III.,  for 
the  construction  of  the  two  following  rein- 
forced concrete  bridges,  to  be  built  in  La- 
Moille Township,  Bureau  Countv.  J.  H.  Sho- 
walter.  Town  Clerk,  LaMoille,'  III. :  Byrne 
Bridge— Span,  24  ft.;  roadway,  18  ft.;  height, 
about  15  ft.  Estimated  concrete,  88.4  cu.  yds. ;' 
reinforcing  steel,  8,770  lbs.  Nearest  railroad 
station,  VanOrin,  about  3%  miles.  Present 
structure,  leg  bridge,  24  ft.  span.  Low  water 
flow  dry;  high  water,  about  9  ft.  Excava- 
tion to  be  carried  about  'iV2  ft.  below  stream 
bed  through  black  mud  to  gravel.  Hawks 
Bridge— Span,  12  ft.;  roadway,  18  ft.;  height, 
about  1 1  ft.  Estimated  concrete,  43.5  "  cu' 
yds.;  reinforcing  steel,  3,173  lbs.  Nearest 
r.-iilroad  station,  VanOrin,  about  4  miles. 
Present  bridge,  15  ft.  span,  wood.  Low  water 
flow  dry;  high  water,  about  4  ft.  Excavation 
to  be  carried  about  4  ft.  below  stream  bed 
through  Idack  loam  to  clay.  No  local  concrete 
materials  available.  Engineer's  estimate  for 
the  two  Ijridges,  $-2,000.  Work  is  to  be  com- 
pleted on  or  before  Nov.  ],  l!l|2.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission  which 
may  be  seen  at  the  Town  Clerk's  oiifice  or  may 
lie  obtained  upon  application  in  writing,  from 
the   Illinois   Highway     Commis-iion,     Spring- 


field. Ill 

•^Bids  will  be  received  at  the  Sw^-insea  Vil- 
lage Hall,  Sw-ansea,  III,  oik-  r.file  north  of  the 

4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently, 


Belleville  Court  House.  ,-it  |(i  a.  m.,  .Aug.  31, 
for  the  construction  of  the  following  rein- 
forced concrete  box  culverts  to  be  built  in  St. 
Clair  Township,  St.  Clair  Countv.  John  Mann, 
Town  Clerk,  Belleville,  III.:  Phillips  bridge- 
Span  8  ft.,  length,  including  head  walls,  41  ft. 
4  ins.;  height  about  0  ft.,  length  of  w-ings  11% 
ft.  Estimated  amount  of  concrete,  about  55.4 
cu.  yds. ;  reinforcing  steel,  about  (1.4.50  lbs. 
Foundation  to  be  carried  about  1  ft.  into  shale 
rock.  Low-  water  flow  dry;  high  water  flow-, 
about  (i  ft.  deep.  Nearest  railroad  station, 
Belleville,  about  2%  miles  on  the  L.  &  N. 
Falbe  bridge — Span,  1(1  ft. ;  length,  including 
beads  walls,  52  ft.  4  ins. :  height,  about  12  ft. ; 
length  of  wings,  12  ft.  Estimated  amount  of 
concrete,  107.3  cu.  yds.;  reinforcing  steel,  0,- 
060  lbs.  Foundations  to  be  carried  about  4  ft. 
through  gray  loam.  Nearest  railroad  station, 
Belleville,  about  %  mile  on  the  L.  &  N.  Low- 
water  flow,  dry ;  high  water  flow,  about  5  ft. 
deep.  No  local  concrete  materials  for  either 
of  the  structures  available.  Piles  may  be  neces- 
sary. Engineer's  estimate.  $2,1.50.  Work  to  be 
completed  on  or  before  Oct.  1.5.  1012.  More 
detailed  information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highw-av  Commission, 
which  may  be  seen  at  the  Tow'n  Clerk's  ofiice 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highw-ay  Commission, 
Springfield,  111. 

•VBids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m.,  Aug.  20th,  for  the  construction 
and  erection  of  structur,-d  steel  sidew-alk  rail- 
ings for  3  fixed  bridges  over  the  north  branch 
of  the  Chicago  River  at  N.  48th  Ave..  N.  4otb 
Ave.  and  N.  Central  Aw.,  according  to  plans 
and  specifications  on  file  at  his  office,  room 
40G,  City  Hall.  Cash  or  certified  check  for 
$-200  must  accompany  proposal. 

®G.  R.  Hyten  of  Edwardsville,  III.,  has  been 
awarded  the  contract  by  the  Town  Clerk  at 
Hamel,  III.,  for  the  construction  of  three  re- 
inforced concrete  culverts  to  be  built  in  Hamel 
Township,  Madison  Countv,  III.,  at  $1,400. 
Bids  were  opened  Aug.  3  bV  L.  F.  Steiniiian. 
Alhambra.  III. 

®The  Livingston  County  Board  of  Super- 
visors, Pontiac,  III.,  have  let  the  contract  for 
the  erection  of  a  new  steel  and  concrete  bridge 
in  Amity  Township  to  the  Continental  Bridge 
Co.,  of  Chicago,  111.,  at  $1,,38.5. 

®Chas.  Naylor  of  Alinon,  III.,  has  been 
awarded  the  contract  for  the  construction  of 
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the    Unitv   bridge,   Road    District    No.   0,   Ed- 
wards County.  111.,  at  $720. 

®The  contracts  for  the  construction  of  tlie 
liridge  over  the  Sangamon  River,  W2  miles 
from  the  Big  Four  R.  R.  station  in  Mahomet, 
III,  consisting  of  two  123-ft.  spans  with  18  ft. 
roadway,  have  been  let  as  follows:  Decatur 
Bridge  Co..  Decatur,  III.,  superstructure,  at 
$7,!»!ln :  substructure.  C.  L.  Liudsev,  Mahomet, 
111.,  at  ll.lSii.  D.  J.  Holterman,  Sadonis,  111., 
is  Chairman  of  the  Bridge  Committee. 

Indiana. 

®The  Board  of  Huntington  County  Com- 
missicners,  Huntington,  Ind.,  awarded  the  fol- 
lowing contracts  for  the  construction  of 
bridges,  as  follows,  for  which  bids  were  op- 
ened Aug.  7:  I.  J.  Walker.  Huntington,  con- 
crete bridge  over  Little  River,  $-5,789;  Elkhart 
Bridge  &  Iron  Co.,  Elkhart,  Ind..  Clark  St. 
bridge,  $6,795;  I.  J.  Walker,  Funderlsurg 
bridge  over  the  W.abash  River.  $.'i379. 

®The  Sullivan  County  Commissioners.  Sulli- 
van. Ind..  have  aw-arded  the  contract  for  the 
construction  of  seven  new  bridges  to  the  Sul- 
livan Bridge  &  Supply  Co..  at  $:^,079.  Other 
bidders  were  Malady  C.  Lloyd,  $4..300;  Vin- 
cennes  Bridge  Co.,  Vincennes,  Ind.,  $4.")0(l ; 
Keegan  Bros.,  Brazil,  Ind.,  $I,(iOO,  and  the 
.\ttica   Bridge  Co.,  $5,30i). 

®The  County  Commissioners.  Michigan 
Citv.  Ind..  have  awarded  the  following  con- 
tracts to  the  Rochester  Bridge  Co.,  Rochester, 
Ind..  for  five  new  bridges  and  to  the  Steigely 
Co..  for  abutments  for  the  same  bridges;  (1) 
standing  for  bid  of'the  former,  and  (2)  bid 
of  the  latter:  Tarnow  bridge,  (1)  $G03.  (2) 
$.58.5;  McMahon  bridge,  fl)  $(590,  (2)  $58.5; 
Orr  bridge,  (1)  $0o3,  (2)  $509 ;  Hartman 
bridge  (1)  $047,  (2)  $.500 ;  Topper  bridge,  (n 
$047.  (2)  $585.  The  Steigely  Co.  also  secured 
the  contract  for  aliutments  for  the  Wiltfong 
arch  at  $580. 

®The  County  Commissioners.  Bloomfield, 
Ind..  awarded  the  Vincennes  Bridge  Co.,  Vin- 
cennes, Ind.,  the  following  contracts:  One 
2n-ft.  bridge,  one  30-ft.  bridge,  one  24-ft. 
bridge,  one  12-ft.  bridge  and  one  40-ft.  bridge, 
known  as  the  Graves,  Goodman,  Jacks  Creek 
and  Street  School  House  bridges;  total  sum. 
$2,488. 

®The  Lafayette  Engineering  Co.,  Lafay- 
ette, Ind..  has  been  awarded  a  contract  for  the 
building  of  the  traction  bridge  over  the  Wa- 
bash River  bv  the  Fort  Wayne  &  Wabash 
Valley  Traction  Co.  The  bridge  is  to  be  14 
ft.   wide  and  will  be  of  steel. 

®Geo.  Culbert  of  Michigan  City,  Ind..  has 
been  awarded  the  contract  by  the  La  Porte 
Ccuntv  Commissioners.  La  Porte.  Ind..  for 
the  construction  of  a  protection  pier  at  the 
South  Si.xth  St.  bridge,  Michigan  City,  at  $1,- 
990      Bids  were  opened  .Aug.  8. 

®The  Board  of  Franklin  County  Cnnnnis- 
sioners,  Brookville.  Ind..  has  awarded  the  con- 
tract for  the  construction  of  a  concrete  bridge 
to  the  Burke  Construction  Co..  Newcastle. 
Ind.,  at  $9,998.  The  work  includes  arches  and 
fill.     C.  G.  Reifel  is  Countv  -Auditor. 

Citv  Engineer  C.  W.  .Appleby  of  New  .Al- 
bany,'Ind.,  has  completed  plans  for  the  re-con- 
struction of  the  bridge  over  Falling  Run,  at 
West  Second  St. 

Iowa. 
®The  Marshall  County  Conmiissioners, 
Marshalltown.  la.,  have  let  the  contract  to  the 
Capital  Citv  Construction  Co..  of  Dcs  Momcs, 
la.,  for  a  180-ft.  reinforced  concrete  bnd.ge 
for  over  the  Main  St.  road  over  the  Iowa 
River  at  $7,439.  The  bridge  is  a  four  4.:)-lt. 
span  flat  top  bridge  of  the  deck  girder  type. 
The  Crawford  County  Commissioners,  Deni- 
son,  la.,  have  granted  a  petition  of  citizens  ot 
the  town  of  Westside,  la.,  asking  for  the  re- 
placing of  the  old  mill  bri<lRe  in  the  north 
part  of   town   with  a   modern  bridge. 

Councilman  W.  A.  Needham  has  urged  the 
City  Council  of  Des  Moines.  la.,  to  build  a 
$■^(111000  bridge  over  the  Raccoon  River  at 
Seventh  St..  the  approaches  on  the  North  Side 
to  go  over  the  Des  Moines  Union  tracks  ami 
the  approaches  on  the  South  Side  to  go  over 
Great   Western   tracks. 


The  business  and  professional  men  of  Cedar 
Rapids.  la.,  have  agreed  to  build  permanent 
reinforced  concrete  bridges  across  every 
stream  between  Mt.  Vernon,  la.,  and  the  west 
limits  of  Linn  County.  .A  total  of  42  bridges 
will  be  required  and  plans  for  27  of  these 
have  been  drawn.  The  total  cost  will  be 
about  $6,000. 

Louisiana. 

^Bids  will  be  received  until  Sept.  4.  by  W. 
H.  Harvey,  Secretary  Police  Jury,  Madison, 
Parish,  Tallulah,  La.,  for  the  construction  of 
a  steel  bridge  across  .Alligator  Bayou,  on  the 
road  leading  south  from  Tallulah,  about  six 
miles  from  this  place.  The  bridge  to  have 
concrete  abutments  and  capable  of  sustaining 
the  weight  of  a  20-ton  traction  engine.  Road- 
way 12  ft.  Engineers  are  to  furnish  estimates 
and  their  own  plan,  one  of  wdiich  to  be  selected 
by  the  Board. 

Maryland. 
.An  ordinance  has  been  introduced  in  the 
City  Council  of  Baltimore,  Md.,  authorizing 
the"  $2,000,000  loan  for  the  construction  of  a 
new  bridge  over  the  Patapsco  River  to  take 
the  place  of  the  present  Light   St.  bridge. 

The  Baltimore  &  Ohio  Railroad  Co.  has 
applied  to  the  City  of  Baltimore,  Md..  for  per- 
mission to  build  a  liridge  over  its  tracks  at 
Stockholm  St.  H.  K.  :McCay  is  City  Engi- 
neer. 

Minnesota. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
25,  by  Jesse  L.  Herring.  County  .Auditor.  Blue 
Earth,  Minn.,  for  the  following  work : 
Two  20-ft.  I-beam  bridges,  reinforced  con- 
crete abutments,  wings  and  concrete  floor. 
Contractor  to  furnish  all  material,  except 
sand  and  gravel,  which  will  be  delivered  at 
bridge  site.  All  wings  to  be  tied  with  heavy 
iron   rods. 

®The  Minnesota  Steel  Co.,  Duluth,  Minn., 
has  awarded  a  contract  to  the  Mead  Mor- 
rison Co.,  Monadnock  Blk.,  Chicago.  111.,  to 
build  two  steel  bridges  at  its  plant  in  Duluth, 
at  a  cost  of  about  $250,000.  The  bridges  are 
to  be  used  for  handling  ore  and  material  in 
conjunction  with  blast  furnaces  and  a  rail 
mill. 

®The  contract  for  the  construction  of  a 
number  of  small  bridges  on  State  Road  No.  3, 
Redwood  County,  has  been  let  by  L.  P.  Larson, 
County  .Auditor,  Redwood  Falls,  Minn.,  to 
M.  .A.  .Adams  &  Co.,  Minneapolis,  Minn.,  at 
$2,103.     Bids  for  the  work  were  opened   .Aug. 

®The  Widell  Co..  of  Mankato,  Minn.,  has 
been  awarded  the  contract  for  the  cenicnt  and 
mason  work  on  a  new  bridge  to  be  built  by  the 
Chicago  &  Great  Western  Railroad  across  the 
!\Iississippi  River  at  St.  Paul,  .Minn.,  at  about 
$80,000.  The  bridge  will  have  8  piers  and  two 
abutments.  It  will  be  about  1,000  ft.  long,  with 
reinforced  concrete  high  foundation  and  the 
foundation  piles  are  to  be  about  35  ft.  long. 
The  piers  are  to  be  40  ft,  long. 

Mississippi. 

®.Austin  Bros.,  of  Atlanta,  Ga.,  have  been 
awarded  the  contract  by  the  Jones  County 
Court,  Ellisville.  Miss.,  for  the  construction  of 
a  bridge  over  Leaf  River,  at  $4,770.  The 
bridge  will  be  of  steel  and  will  be  176  ft.  long, 
erected  on  concrete,  part  on  steel  tubes  filled 
with  concrete.     Bids  were  opened  .Aug.  5. 

The    Lawrence    County    Board    of    Super- 
visors,   Monticcllo,    Miss.,   has    sold   bonds   to 
the    amount    of    $25,000    for    the    erection    of 
bridges,  to  J.   C.   Byrne  of   Monticello. 
Missouri. 

•{•Bids  will  be  received  until  noon.  Sept. 
3  by  the  City  of  St.  Louis.  Mo..  Room  300, 
New  City  Hall,  St.  Louis,  Mo.,  for  the  con- 
struction of  the  Sixth  Section  of  the  Mtnuci- 
pal  bridge.  Plans,  specilications,  form  of  bid 
and  other  information  can  be  had  at  the  of- 
fice of  the  President  of  the  Board  of  Public 
Improvements. 

Nebraska. 

^-Bids  will  be  rcceive.l  unlil  noon,  Sept. 
11.  by  the  County  Clerk  of   Nuckolls  County. 


the    

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Nelson,  Neb.,  for  the  construction  and  the 
repair  of  all  wood  bridges,  steel  and  combina- 
tion steel  and  concrete  bridges,  to  be  built 
or  repaired  in  the  county  during  the  year  be- 
ginning Sept.  II,  1912,  according  to  the  plans 
and  specifications  therefor  on  file  in  the  office 
of  the  County  Clerk. 

^•Bids  will  be  received  until  Sept.  5.  by 
S.  D.  ToJen,  City  Clerk.  Ord,  Neb.,  for  con- 
structing IC  ft.  beam  bridge,  estimated  to  cost 
$350. 

The  Douglas  County  Commissioners.  Omaha, 
Neb.,  propose  to  get  help  of  the  Saunders 
County  Commissioners,  Wahoo,  Neb.,  and  the 
State  in  the  erection  of  the  Platte  River 
bridge  at  Valley,  estiinated  to  cost  $7.5,000. 
New  Jersey. 

Representatives  of  the  Pennsylvania  Rail- 
road Co.  recently  held  a  conference  with 
Mayor  Frederick  W.  Donnelly  of  Trenton,  N. 
J.,  and  signed  an  agreement  to  locate  the  pro- 
posed bridge  over  the  Delaware  River  two 
miles  instead  of  one  mile  below  the  citv  and  to 
replace  all  bridges  over  the  canal  which  runs 
through  the  City  of  Trenton  with  iron  or  steel 
.structures. 

New  York. 
®Ward  &  Tully.  Inc.,  West  Shokan,  N.  V.. 
have  been  aw'arded  the  contract  by  the  Board 
of  Water  Supply,  165  Broadway,  New  V'ork 
City,  for  the  construction  of  two  reinforced 
concrete  single-arch  bighw-ay  bridges  of  175- 
ft.  span  and  2.5-ft.  rise,  and  one  plain  con- 
crete single-arch  highwav  bridge  .30-ft.  span 
and  12-ft.  rise,  at  $160.2f6.  The  work  is  lo- 
cated near  Brown's  Station,  in  the  towns  of 
Olive  and  Marbletown,  Ulster  County,  N.  Y., 
about  13  miles  west  of  the  City  of  Kingston. 
Bids  were   opened  .Aug.  6'. 

Taxpayers  of  the  village  of  Lowville,  N. 
Y.,  have  petitioned  for  a  new  bridge  over 
Mill  Creek  at   State  St. 

The  taxpayers  of  Wales,  N.  Y.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $5,100  for  the  purpose  of  building 
an  iron  bridge  w-ith  a  concrete  driveway  05 
ft.  long  over  the  Buffalo  Creek  on  the  high- 
way midway  between  .Strykersville  and  Wales. 
Representatives  of  the  New  York  State 
Engineer's  Department  recently  were  in  the 
town  of  Ilion.  N.  Y..  in  consultation  with  the 
town  and  village  officials  relative  to  taking 
measurements  for  the  new  bridge  to  be  built 
over  Steele's  Creek  on  Main  St..  in  connection 
with  the  improvement  of  that  street.  The 
plans  call  for  a  two-span  bridge  with  a  35-ft. 
roadbed  and  a  foot  walk  on  both  sides  instead 
of  one  as  at  present. 

Ohio. 
^•Bids  will  be  received  until  10  a.  m..  Sept. 
3.  by  Mahlon  T.  Stalev,  County  .Auditor,  Troy. 
O..  for  material  and  labor  for  completion  of 
following  improvements,  in  accordance  with 
the  plans  and  specifications  on  file  in  the  office 
of  tlie  County  .Auditor:  (1)  Creodone.  creo- 
sote or  kreodone  treated  wood  block  floor  on 
the  Laura  bridge  over  Stillwater  River,  north- 
west of  Pleasant  Mill.  Newton  Township, 
Miami  County.  (2)  Creodone.  creosote  or 
kreodone  treated  wood  block  flcKir  on  the 
Gruber  bridge  over  Stillwater  River,  one  mile 
south  of  Covington.  Newton  Township.  (3')  A 
concrete  and  steel  bridge  over  the  llydraulic 
Canal  at  South  Downing  St..  Piqua.  O. 

^•Bids  will  be  received  until  10  a.  m..  Sept. 
10.  by  Chas.  J.  Sanzenbachcr,  County  .Auditor. 
Toledo,  O.,  for  labor  and  materials  required 
in  the  construction  of  a  new  floor  and  all  nec- 
essary repairs  to  bridge  located  across  the 
Mauinee  River  (between  the  Counties  of 
Wood  and  Lucas)  at  Waterville.  O.  Certified 
check  for  $200  required  with  bid. 

^■Bids  will  be  received  until  1  p.  in..  .Aug. 
22.  by  S.  V.  Mast.  County  .\uditor.  Millers- 
burg.  O.,  for  furnishing  material  and  labor  for 
the  construcliou  of  tlie  west  part  of  sub- 
structure for  what  is  kiunvn  as  the  Cameron 
bridge  in  Washington  Township,  according  to 
the  plans  and  specifications  on  flle  in  the 
.Auditor's  office. 

®The  Climax  Construction  Co.,  1.569  E. 
Main    St..   Columbus.   O..    has   been    awarded 
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the  contract  by  the  Board  of  Franklin  County 
Commissioners,  Cohimbus,  O.,  for  the  con- 
struction of  reinforced  concrete  arched  bridge 
over  Black  Lick  Creek,  on  E.  Broad  St.,  Jef- 
ferson Township,  at  $10,957.  Bids  were 
opened  Aug.  !>.  . 

®Tlie  Board  of  Control  of  Cincninati.  O.. 
has  awarded  the  contract  for  repairnig  the 
Eighth  Ave.  viaduct  to  F.  J.  P.  Brackett  at 
$4.ii-iii. 

®\V.  S.  .Shaffer  of  Mt.  Gilcad,  O..  has  been 
awarded  the  contract  bv  the  Morrow  County 
Commissioners,  Mt.  Gilead,  O.,  for  filling  the 
approaches  to  the  Anchor  Mdl  bridge  m 
Gilead  Township,  at  $0.35  per  cu.  yd.  Bids 
were  opened  Aug.  12. 

®Thc  Delaware  Bridge  Co.,  Delaware,  O., 
has  been  awarded  the  contract  by  the  Board 
of  Delaware  County  Commissioners,  Delaware, 
O.,  for  the  superstructure  of  a  bridge  over 
Bokes  Creek,  on  the  River  Road,  on  west  side 
of  Scioto  River,  in  Scioto  Township,  at  $2,- 
258.     Bids  were  opened  July  29. 

©The  Board  of  Cuvahoga  County  Commis- 
sioners, Cleveland,  O.,  J.  F.  Goldenbogen. 
Clerk,  has  awarded  the  contract  for  the  con- 
struction of  bridge  work  per  report  No.  2,912, 
culvert,  Euclid  Heights  Blvd.,  Cleveland 
Heights  Township;  report  No.  2,935,  alnit- 
ments,  Canal  road  over  Tinkers  Creek,  New- 
burgh  Township,  to  the  .\dvance  Construction 
Co.,  1244  Norwood  Road,  Cleveland,  at  $1,- 
782.     Bids  were  opened  .Xug.  3, 

The  Lawrence  County  Commissioners,  Iron- 
ton,  O.,  have  decided  to  build  a  TO-ft.  bridge 
over  Storms  Creek  at  the  foot  of  Lawrence 
St. 

The  citizens  of  St.  I^uis,  Mo.,  on  .'\ug.  C 
rejected  the  proposition  to  increase  the  bonded 
indebtedness  of  the  city  for  the  completion 
of  the  municipal  bridge  across  the  Mississi|)pi 
River.  The  bridge  is  completed  except  for  the 
approaches. 

Following  bids  were  received  by  tlie  County 
Commissioners,  New  Philadelphia,  O  .  for  the 
construction  of  the  River  bridge  at  Tuscara- 
was :  Superstructure — Capital  Construction 
Co.,  of  Columl)US,  $14,700;  Home  Engineering 
and  Construction  Co..  of  Canton,  $14,274;  The 
Massillon  Bridge  and  Construction  Co.,  $15,- 
200.  Substructure— W.  M.  Erode  &  Co.,  of 
Newcomerstown,  $11,971.  Superstructure  and 
Substructure — George  J.  Bock  &  Son,  of 
Coshocton,  $28,334.  The  total  low  bid  is  $26,- 
247,40.  The  total  estimate  as  made  by  County 
Engineer  Stingel  was  $27,106. 

The  following  bids  were  recently  received 
by  the  Board  of  County  Commissioners,  Canal 
Dover,  O..  for  the  construction  of  the  pro- 
posed bridge  over  the  river  at  Tuscarawas : 
Bids  for  the  superstructure  were :  Capital  Con- 
struction Co.,  Columbus.  $14,760;  Home  Engi- 
neering &  Construction  Co.,  Canton,  $14,274.20 ; 
Massillon  Bridge  &  Construction  Co.,  Massil- 
lon, $15,200.38.  For  building  the  substructure 
W,  M.  Brode  &  Co..  Newcomerstown,  bid  $1!,- 
973.20.  One  firm,  George  K.  Bock,  Coshocton, 
bid  $28.334,.50  for  both  superstructure  and  sub- 
structure. 

Oregon. 

®The  Coast  Bridge  Co.,  of  Portland,  Ore., 
has  secured  the  contract  fur  erecting  a  steel 
bridge  over  the  Pcnd  Oreille  River  at  New- 
port, Ore.,  to  be  1.200  ft.  long. 

Stannard  &  Richardson,  Henry  BIdg..  Port- 
land, Ore.,  arc  preparing  plans  for  the  new 
steel  draw  over  Hoquarton  slough  at  Tilla- 
mook, Ore.  Bids  will  be  asked  immediately 
upon  the  completion  of  the  plans. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
2,  by  Department  of  Public  Works,  Joseph  G. 
.Armstrong,  Director,  Pittsburgh,  Pa.,  for  re- 
flooring  roadwav  and  repairing  sidewalks  on 
28A   St.  bridge. 

^•Bids  will  be  received  until  10  a.  m..  Sept, 
2.  by  the  Department  of  Public  Works.  Joseph 
G.  .'\rmstrnng.  Director,  Pittsburgh,  Pa.,  for 
the  construction  of  a  reinforced  concrete 
hride'-  on  Hue  of  Murrav  Ave.  over  ^.'-lliam 
?■■■   "■•    • 


+Bids  will  be  received  until  10  a.  m.,  Sept. 
2  by  Department  of  Public  Works  Pitts- 
burgh Pa.,  for  bronze  lamps  and  tablet  tor 
Larimer  Ave.  bridge  over  Washington   Blvd. 

®The  Blair  Countv  Commissioners,  Holli- 
daysburg.  Pa.,  have' awarded  the  following 
contracts  for  the  construction  of  bridges  and 
for  the  repairing  of  six  bridges,  as  follows: 
II.  S.  Baumgardner,  Altoona,  Pa.,  a  rein- 
forced concrete  girder  bridge  over  Pine  rim, 
Greenfield  Township,  at  $1,051;  Edwin  H. 
Brua,  Hollidaysburg,  a  reinforced  concrete 
oirder  bridge  over  Cowan's  run,  Bloomheld 
road.  Roaring  Spring,  $1,497;  H.  S.  Baum- 
gardner, a  reinforced  concrete  girder  bridge 
over  Cowan's  run  on  Woodbury  pike,  Roaring 
Spring,  $1,136;  The  Curwensville  Construction 
Co.,  Curwensville,  Pa.,  a  reinforced  concrete 
arch  bridge  over  the  Juniata  River,  near 
Ironsville,  $8,860;  The  Capital  Construction 
Co.,  Columbus.  O.,  for  furnishing  and  laying 
creosoted  block  floors  on  six  bridges  at  the 
following  bids:  Burgoon  run,  on  Duncan.s- 
ville  road,  Allegheny  Township,  $481 ;  Bald 
Eagle  Creek,  llth  St.,  Tyrone,  $7.59;  Arch 
Spring  Creek,  Arch  Spring,  $638;  Arch  Spring 
Creek,  near  George  Bridenbaugh's  farm,  Ty- 
rone Township,  $535;  Carson  Valley  run,  near 
Cross  Keys,  Allegheny  Townsliip,  $»»:  Sugar 
run,  at  Samuel  Black's  farm,  Allegheny  Town- 
ship, $737.     Bridge  Company.  York,  Pa. 

®The  Somerset  County  Commissioners, 
Somerset,  Pa.,  have  awarded  contracts  for  the 
construction  of  the  following  new  bridges: 
Concrete  arch  over  Garey  run,  in  Middle- 
creek  Township,  to  Farris  Bridge  Co.,  Pitts- 
burgh, at  $1,.5.50;  concrete  arch  over  North 
Fork  Creek,  in  Lincoln  Township,  same  com- 
pany, at  $1,500;  stone  abutments  for  bridge 
over  Stonycreek,  in  Stonycreek  Township,  to 
Jefferson  D.  Landis,  Shanksville,  Pa.,  at  $7.85 
per  cu.  yd.,  first  class  masonry. 

Mayor  Blankenburg  of  Philadelphia,  Pa., 
has  signed  the  ordinance  permitting  the  Phila- 
delphia &  Reading  Railway  Co.  to  build  a  four- 
track  concrete  bridge  over  Spring  Garden 
St.,  west  of  Ninth,  Philadelphia. 

The  Sadsbury  Township  Supervisors,  Ches- 
ter County,  Pa.,  have  asked  the  County  Com- 
missioners at  West  Chester,  Pa.,  to  build  a 
county  bridge  over  the  Buck  Run  Creek  at  a 
point  between  Russell's  Mill  and  the  Stotts- 
ville   Hotel, 

The  Department  of  Public  Works  of  Phila- 
delphia, Pa.,  is  planning  the  construction  of 
two  new  bridges.  One  will  be  a  steel  foot 
structure  over  the  five  tracks  of  the  Port 
Richmond  division  of  the  Pennsylvania  and 
Reading  Railway  at  Blabon  St.,  Nicetown,  at 
an  estimated  cost  of  $5,000.  The  other  will  be 
a  concrete  arch  bridge  over  tracks  of  the 
North  Penn  Railroad,  at  66th  Ave.,  Oak  Lane, 
and   will   cost   $25,000. 

Tennessee. 

^Bids  will  be  received  until  Sept.  2,  by 
J.  E.  Nave,  Hampton,  Tenn.,  for  bridge  work 
for  Carter  County,  as  follows ;  Bridge  at 
Watauga  Valley,  Milligan  College  and  repairs 
at  Hampton. 

®The  contract  has  been  let  to  the  Joliet 
Bridge  &  Iron  Co.,  Joliet,  111.,  for  the  con- 
struction of  the  Mill  Creek  bridge  near  An- 
tioch,  Tenn.  The  structure  will  consist  of 
one  75  ft.  3-in.  steel  span  and  a  110-ft.  con- 
crete trestle  approach.  The  contract  price  was 
$:3,850.  Bids  were  opened  Aug.  10  by  J.  M. 
Jones,  Engineer,  407  Cole  Bldg.,  Nashville, 
Tenn, 

Texas. 

A  movement  has  been  started  among  busi- 
ness men  of  Denison,  Tex,,  to  rebuild  the 
wagon  bridge  over  the  Red  River  north  of 
Denison  to  replace  the  one  washed  away  by 
high  water  in  1907, 

The  citizens  of  Aransas  County,  Rockport, 
Tex,,  have  voted  $50,000  in  bonds,  the  amount 
asked  by  the  San  Antonio,  Rockport  &  Mex- 
ican Railroad  as  the  county's  share  to  bridge 
the  bay  from  Live  Oak  Peninsula  to  Lamar, 

.'\t  the  request  of  the  City  Council  of  Taylor, 

Railway 


ing  of  that  road  with  the  street  leading  to  the 
City  Cemetery  on  West  Fourth  St. 

Virginia. 

®The  Roanoke  Bridge  Co.,  Roanoke,  Va., 
has  been  awarded  the  contract  by  the  Fluvanna 
County  Court,  Palmyra,  Va.,  for  the  construc- 
tion of  a  steel  highway  bridge  over  the  Hard- 
ware River,  five  miles  from  Scottsville,  on  the 
Chesapeake  &  Ohio  Railway,  at  $1,181.  Bids 
were  opened  July  29.  .  ,    , 

®The  contract  for  the  construction  of  three 
concrete  bridges  in  Culpeper  County,  for 
which  bids  were  received  Aug.  10.  as  noted  in 
our  Julv  31  issue,  has  been  let  to  M.  J.  Johns 
at  $4,.379.  W.  E.  Conns,  Culpeper,  Va.,  is 
County  Clerk. 

Washington. 

®The  Lincoln  County  Commissioners,  Da- 
venport, Wash.,  have  let  contracts  for  three 
steel  bridges,  bow-string  type,  to  the  Coast 
Bridge  Co.,  of  Portland,  Ore.  at  $6,lO0.  One 
bridge,  a  75-ft,  structure,  will  be  erected  6 
miles  north  of  Edwall;  a  60-ft.  span  will  be 
placed  three  miles  southeast  of  Sprague,  and 
a  third  bridge,  60  ft,  in  length,  will  be  built 
l)etvveen  Harrington  and  Mohler. 

The  Chamber  of  Commerce  of  Pasco, 
Wash,,  is  endeavoring  to  arrange  for  the  erec- 
tion of  a  bridge  between  the  City  of  Pasco 
and  Kennewick, 

The  City  Council  of  Snohomish,  Wash,, 
plans  to  construct  a  bridge  across  the  gulch 
at  First   St„  at  an   estimated  cost  of  $10,000, 

J.  W,  Simpson,  Engineer  to  the  Washington 
State  Highway  Commission,  has  prepared 
plans  and  specifications  for  the  Walla  Walla 
County  Commissioners,  Walla  Walla,  Wash,, 
for  a  steel  and  concrete  bridge  across  the 
■Pouchet  River,  about  a  mile  from  the  town  of 
Touchet,  The  bridge  will  lie  built  of  concrete 
piers  running  down  to  liedrock  and  will  cost 
about  $4,000. 

Wisconsin. 

The  City  Council  of  Wausau,  Wis,,  has  au- 
thorized the  Board  of  Public  Works  to  replace 
the  Leahy  &  Beebe  bridge.  The  structure  will 
comprise  three  spans,  the  total  length  being 
310  ft.  Tubular  piers  will  be  used  for  sup- 
ports. 

At  a  recent  conference  of  the  officials  of 
the  Wisconsin  Traction  Co,  and  the  City 
Commissioners  of  Applctou,  Wis.,  plans  were 
produced  and  a  movement  started  to  construct 
a  viaduct  over  the  F'ox  River  from  the  foot 
of  Prospect  St,  to  the  golf  grounds.  The 
plans  for  a  steel  viaduct  call  for  a  $lfi6,n00 
structure, 

Wyoming. 

®The  County  Commissioners,  Sheridan, 
Wyo,,  have  let  the  contract  for  the  construc- 
tion of  a  new  80-ft.  steel  bridge  across  Little 
Goose  Creek  on  Avoca  ,'\ve,,  and  a  48-ft, 
bridge  across  Prairie  Dog  Creek,  16  miles 
southeast  of  Sheridan,  to  the  Canton  Bridge 
Co,,  Canton,  O,,  at  $3,1  no. 


Tex.,  the  Missouri,  Kansas  &  Te 


Co,  has  agreed  to  build  a  viaduct  at  ilie  cross 
-..„.3S  work  now  open  for  bids,    ©indicates  e  contract  let  recently. 


Canada. 

®John  Gunn  &  Sons  of  Winnipeg,  Man., 
and  Calgary,  Alta,.  have  been  awarded 
the  contract  for  the  erection  of  a  steel 
bridge  across  the  Bow  River  in  the  eastern 
part  of  the  city  of  Calgary,  for  the  Canadian 
Northern  Railway  Co.  This  l>ridge  will  con- 
stitute a  part  of  the  road's  main  line  entry  in- 
to Calgary. 

The  City  Council  of  Toronto,  Ont.,  has  ap- 
proved of  Commissioner  Harris'  recommenda- 
tion that  bids  be  invited  for  the  construction 
of  a  steel  viaduct  on  Bloor  St.  The  bridge 
would  have  a  2.30-ft.  span  and  would  be  90 
ft.  wide  with  accommodation  for  double  car 
tracks,  two  27-ft,  roadways  and  two  12-ft. 
sidewalks.    The  estimated  cost  is  $80,000, 

The  Graff  Construction  Co.,  of  Seattle, 
Wash,,  has  been  licensed  in  the  Province  of 
British  Columbia  and  will  open  an  office  in 
Vancouver  shortly.  The  company  has  a  num- 
ber of  British  Columbia  contracts,  including 
the  erection  of  three  bridges  for  the  Canadian 
Northern  Railway, 
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Arkansas. 

^Bids  will  be  received  until  noon,  Aug.  26, 
by  the  Cypress  Creek  Draina,t;e  District,  M.  R. 
Stimson,  Secretary,  Brinkley,  Ark.,  for  about 
70  miles  of  ditch,  approximately  H.2.j0,000  cu. 
yds.  Bids  must  be  accompanied  with  certified 
check  for  $-5,000.  Specifications  can  be  had 
by  applying  to  M.  R.  Stimson. 

®The'  Canal  Construction  Co.,  189  W.  Madi- 
son St.,  Chicago,  111.,  has  been  awarded  the 
contract  for  the  construction  of  drainage 
ditches  for  the  Golden  Lake  Drainage  District 
No.  11  of  Mississippi  County,  Ark.  Bids  on 
this  work  were  opened  July  31  at  Osceola, 
Ark.  The  work  includes  42  miles  of  drainage 
ditches.  12  to  40-ft.  bottom,  requiring  about 
1,087,500  cu.  yds.  of  excavation.  Willis  E. 
Ayres,  Memphis,  Tenn.,  is  the  engineer. 

Illinois. 

•J«Bids  will  be  received  until  2  :.30  p.  ni., 
Sept.  4,  by  Matt.  Walsh,  Secretary  Big  Slough 
Special  Drainage  District,  Rantoul,  111.,  for 
cleaning  out,  repairing  and  improving  a  main 
ditch  and  two  laterals,  the  work  requiring 
91,124  cu.  yds.  of  excavation.  L.  N.  Sizer,  En- 
gineer,   Champaign,    111. 

®John  T.  VValbridge  Engineering  Co.,  79  E. 
Adams  St.,  Chicago,  111.,  has  been  awarded  the 
contract  at  $48,2.36  for  levee  improvement 
work  for  the  city  of  Peoria,  111. 

Indiana. 

®The  Nappannee  Drainage  Co.,  Nappannee, 
Ind.,  has  been  awarded  the  contract  at  $18,100 
for  reconstructing  the  Blair  Ditch  in  Gibson 
County,  the  work  including  165.000  cu.  yds. 
excavation,  2,265  ft.  tile  drain  and  12  inlets 
with  flood  gates.  Bids  were  opened  Aug.  14 
by  H.  H.  Niekamp,  Drainage  Commissioner, 
Princeton,  Ind. 

Iowa. 

•{•Bids  will  be  received  until  noon,  Sept.  10, 
by  Chas.  A.  Root,  County  ./Auditor,  Esther- 
ville,  la.,  for  material  and  construction  of 
Drainage  District  No.  09,  of  luiimct  County, 
as  follo\vs :  Section  1— Open  ditch,  26,000  yds. 
Section  2—1,850  ft.  30-in.  tile,  2,000  ft.  28-in. 
tile,  1,300  ft.  26-in.,  2,050  ft.  24-in.,  2,200  ft. 
22-in.,  200  ft.  20-in.,  2,100  ft.  18-in.,  1,100  ft. 
16-in.,  1,200  ft.  15-in.,  3,350  ft.  14-in.,  2,200  ft. 
12-in.,  3,900  ft  10-in.,  4,850  ft.  8-in.,  4,000  ft. 
7-in.,  1,500  ft.  0-in.,  9,350  ft.  5-in. 

•I-Bids  will  be  received  until  noon,  Sept.  10, 
bv  Chas.  A.  Root,  County  .Auditor,  Ester- 
ville,  la.,  for  material  and  construction  of 
Drainage  District  No.  68,  of  Emmet  County. 
The  work  includes  the  following:  Open  ditch, 
19,000  vds.  Tile— 3,500  ft.  28-in.,  4,660  ft. 
27-in..  420  ft.  26-in.,  1,725  ft.  22-in.,  6,470  ft. 
20-in  ,  2.900  ft.  18-in.,  4,080  ft.  16-in.,  3,600  ft. 
15-in.,  4,720  ft.  14-in.,  8,430  ft.  12-in.,  11,450 
ft.  10-in.,  11,175  ft.  8-in.,  6,285  ft.  7-in.,  9,405 
ft.  6-in.,  1,3.57  ft.  5-in. 

•i«Bids  will  be  received  until  noon,  Sept.  5, 
bv  E.  S.  Gose,  County  Auditor,  Jefferson,  la., 
for  material  and  labor  necessary  for  construc- 
tion of  Drainage  District  No.  78  in  Greene 
County.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

©Contracts  for  ditch  work  for  Joint  Dram 
No.  61  in  Clav,  Dickinson  and  Emmet  Coun- 
ties, have  been  awarded  as  follows:  Open 
ditch,  412,000  cu.  yds.— J.  O.  Florence  &  Co., 
Thompson,  la.;  furnishing  410.700  ft.  6-m.  to 
28-in  tile— Spencer  Cement  Tile  Co.,  Spencer, 
la. ;   laying  tile— DeLong  &  Co.,  Scranton,  la. 

®Bids  were  opened  Aug.  5— E.  M.  Callen- 
dcr.  County  Auditor,  Clarion,  la.— for  im- 
proving County  Drain  No.  16,  contracts  be- 
ing awarded  as  follows:  Open  work— Gade 
Excavating  Co.,  at  28c  per  cu.  yd. ;  tile  work— 
O.  L.  Olsen.  The  estimated  excavation  is 
4,853  cu.  yds. 

Louisiana. 


Boar 


Orleans  Court  Bldg.,  New  Orleans,  La.,  until 
noon,  Aug.  22,  for  the  construction  of  the 
following  levee  work  on  the  .Atchafalaya 
River,  left  bank,  Pointc  Coupee  Parish.  La.: 
White  Hall  Levee — New  levee;  approximate 
contents,  55,000  cu.  yds. ;  deposit  required, 
$210;  bond  required,  $2,800.  Milan  Levee- 
New  levee ;  approximate  contents,  60,i>00  cu. 
yds. ;  deposit  required,  $225 ;  bond  required, 
$3,000.  Steve  Barbres  Levee — New  levee;  ap- 
proximate contents,  70,000  cu.  yds. ;  deposit 
required,  $250 ;  bond  required,  $3,500.  Major 
Barbres  Levee — New  levee  ;  approximate  con- 
tents, 65,000  cu.  yds.;  deposit  required,  $240; 
bond  required,  $3,250. 

•J*Bids  will  be  received  at  the  office  of  the 
Board  of  State  Engineers,  Rooms  213-215  New 
Orleans  Court  Bldg.,  New  Orleans,  La.,  until 
noon,  Aug.  29th,  for  the  construction  of  the 
following  named  levee  work  in  Louisiana : 
Goodrich  Levee :  East  Carroll  Parish,  Missis- 
sippi River,  right  bank  ;  enlargement ;  approxi- 
mate contents,  150,000  cu.  yds. ;  deposit  re- 
quired. $450 ;  bond  required,  $7,500.  Carolina 
to  Willow  Glen  Levee :  Mississippi  River,  right 
bank;  Madison  Parish;  raising  and  enlarging; 
approximate  contents,  100,000  cu.  yds. ;  de- 
posit required,  $350;  bond  required,  $5,000. 
Clagett  Levee :  Tensas  Parish ;  Mississippi 
River,  right  bank;  raising  and  enlarging;  ap- 
proximate contents,  30,000  cu.  yds. ;  deposit 
required,  $150;  bond  required,  $1,500.  Anchor 
Levee :  St.  John  Parish ;  Mississippi  River, 
left  bank;  new  levee;  approximate  contents, 
65,000  cu.  yds.;  deposit  required,  $240;  bond 
required,  $3,500.  Deer  Range  Levee :  Avoy- 
elles Parish;  Atchafalaya  River,  right  bank; 
new  levee;  approximate  contents,  115,000  cu. 
yds.;  deposit  required,  $375;  bond  required, 
$6,000. 

•{•Bids  will  be  received  by  N.  H.  Lewis,  Sec- 
retary Fifth  Louisiana  Levee  District,  at  the 
office  of  the  Board  of  State  Engineers,  Rooms 
213-215  New  Orleans  Court  Bldg.,  New  Or- 
leans, La.,  until  1  p.  m..  .^ug.  29th,  for  the 
construction  of  the  following  named  levee 
work  on  Mississippi  River,  right  bank :  Bur- 
well  Levee  :  East  Carroll  Parish  ;  repairs  ;  ap- 
proximate contents,  23,000  cu.  yds. ;  deposit 
required,  $135;  bond  required,  $7.50.  Mc.^lpin 
Levee :  East  Carroll  Parish ;  search  ditch  and 
river  side  enlargement ;  approximate  contents, 
70,000  cu.  yds. ;  deposit  required,  $250 ;  bond 
required,  $3,500.  Alabama  Levee :  East  Car- 
roll Parish;  new  levee;  approximate  contents, 
40,000  cu.  yds. ;  deposit  required,  $175 ;  bond 
required,  $2,000.  Elton  Levee:  East  Carroll 
Parish  ;  enlargement ;  approximate  contents, 
65,000  cu.  yds.;  deposit  required,  $240;  bond 
required.  $3,500.  Willow  Point  Loop  Levee: 
East  Carroll  Parish;  raising  and  enlarging; 
approxiinate  contents.  -100,000  cu.  yds. ;  de- 
posit required.  $850;  bond  required,  $2,000. 

®Hearin  &  Ryan.  Baton  Rouge,  La.,  has 
been  awarded  the  contract  at  20  cts.  per  cu.  yd. 
for  constructing  90,000  cu.  yds.  new  levee  at 
McCracken  Bayou,  Pointe  Coupee  Parish,  La. 
Bids  were  opened  July  24  by  Commissioners 
of  Atchafalaya  Basin  Levee  District. 

®T.  A.  Lemoine,  a  banker  and  merchant  of 
Moreauville,  La.,  has  been  awarded  the  con- 
tract by  the  Red  River,  .\tchafalaya  and 
Bayou  Boeuf  Levee  Board  for  rebuilding  the 
6%  miles  of  levee  which  was  washed  away  by 
the  recent  overflow  on  Bayou  Dcs  Glaizcs,  be- 
tween Moreauville  and  Longbridge,  .Avoyelles 
Parish. 

©Contracts  for  levee  construction  work  in 
the  Fourth  District  have  been  awarded  as  fol- 
lows by  Capt,  C.  O,  Shcrrill,  U.  S.  engineer. 
New  Orleans :  Palmyra  Crevasse,  Nos.  1  and 
2,  W.  T.  Burnett,  5,200  and  6,000  cu.  yds.  re- 
spectively, at  25c :  I  lymelia  Crevasse,  La- 
fourche District,  Callahan  Construction  Co.. 
Sellers,  La.,  95,000  cu.  yds.,  at  22V4c;  other 
bidders  on  the  project  were  the  Dameron 
White  Co.,  Ltd.,  of  Baton  Rouge,  30c  per  cu. 
yd.;  Trev  Bros..  New  Orleans,  27c  per  cu.  yd.; 


•{•Bids  will  be  receiven  at  the  office  of  the 
oard  of  State  Engineers,  Rooms  213-215  New 

.{•indicates  work  now  open  for  bids,    ©indicates  a  contract 


Lambert  Bros.  &  Laudechc,  .32c  per  cu.  yd. 
Alto  Crevasse,  on  the  Atchafalaya,  193,000  cu. 
yds.,  Francis  T.  Constant  of  Alexandria,  28c 
per  cu.  yd.  Bayou  Sara,  4,800  cu.  yds.,  at  32c, 
G.  C.  Howell  of  Bayou  Sara. 

®Dr.  C.  A.  Wilkins,  Beaumont,  Tex.,  has 
been  awarded  a  contract  for  drainage  work  in 
the  Vinton  Drainage  District  in  Calcasieu 
Parish,  for  which  a  $100,000  bond  issue  is 
available.  Work  will  be  started  at  Blacks 
Bayou  in  the  southeastern  section  of  the  par- 
ish and  will  extend  north  to  the  vicinity  of 
the  Vinton  oil  field  and  the  town  of  Vinton. 
Two  or  three  dredges  will  be  used. 

®The  Atchafalaya,  Red  River  and  Bayou 
Boeuf  Levee  Board  has  awarded  contracts  as 
follows  for  closing  the  Lower  Torras  and 
Buena  Vista  crevasses:  Buena  Vista  levee, 
120,000  cu.  yds.,  to  G.  A.  Bienvenu  at  19.35  cts. 
per  cu.  yd. ;  Lower  Torras  levee,  50,000  cu. 
yds.,  to  N.  P.  Phillips  at  ln.97  cts.  per  cu.  yd. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m.,  .\ug. 
28,  by  Jesse  L.  Herring,  County  .\uditor,  Blue 
Earth,  Minn.,  for  constructing  County  Ditch 
No.  11  of  Faribault  Countv.  The  work  is  all 
tile,  requiring  1,600  ft.  of' 8-in.  tile,  1,900  ft. 
of  10-in.  tile,  1,400  ft.  of  12-in.  tile,  2.600  ft. 
of  14-in.tiIe,  6,400  ft.  of  1.5-in.  tile  and  2,138 
ft.  of  16-in.  tile. 

^Bids  will  be  received  until  10  a.  m.,  -Aug. 
28,  by  Jesse  L.  Herring,  County  Auditor,  Blue 
Earth,  Minn.,  for  constructing  County  Ditch 
No.  10  of  Faribault  Countv.  This  is  a  tile 
ditch  requiring  1,100  ft.  of  '8-in.  tile,  .3,500  ft. 
of  10-in.  tile.  4,W10  ft.  of  12-in.  tile,  4,400  ft. 
of  14-in.  tile,  and  2,210  ft.  of  16-in.  tile. 

Montana. 

Bids  as  follows  were  received  -\ug.  9  by 
the  U.  S.  Reclamation  Service,  Savage.  Mont., 
for  the  construction  of  extension  of  main 
canal  and  lateral  system.  Lower  Yellowstone 
Project :  L.  W.  Dotson,  Savage.  Mont.,  Sched- 
ule .3,  price  15  cts.  per  cu.  yd.;  total.  $1,746. 
J.  M.  Kerr,  Glendive,  Mont..  Schedule  1.  price 
17  cts.  per  cu.  yd.;  total.  $12,6-56.  Henry 
Dore,  Fairview,  Mont.,  Schedule  1,  19  cts.  per 
cu.  vd. ;  total.  $11,180;  Schedule  2,  19  cts.  per 
cu.  vd. ;   total.   $l(t.l48. 

Winn  &  O'Neill,  Wcstfall,  Ore.,  at  24%  cts. 
per  cu.  yd.,  was  the  only  bidder  .-Xug.  1  for 
the  construction  of  an  extension  to  upper 
People's  Creek  Dike,  Milk  River  Project,  Mont. 

Memphis,  Tenn.,  and   'Vicinity. 

(rE(,UL.\R   CORRESrON'DEN'CE.) 

®Thc  Board  of  Commissioners  of  Shelby 
County  awarded  the  contract  recently  for  the 
haulage  and  spreading  of  gravel  on  the  county 
roads  as  follows :  South  end  of  the  Oakville 
road,  east  end  of  the  Cordova  road,  and  the 
north  end  of  the  Bartlett  road.  Contracts  were 
awarded  to  J.  II.  Pearson,  J.  G.  Galloway  aird 
C.  G.  Gowan,  and  work  will  commence  as 
soon  as  the  contracts  are  let  for  furnishing 
the  gravel,  on  which  bids  have  already  been 
received. 

M.  J.  Roach,  of  this  city,  left  recently  for 
Waukesha.  Wis.,  where  he  will  spend  about 
ten  days  with  his  family. 

Turner  &  Rinner.  concrete  contractors,  are 
hard  at  work  on  their  numerous  contracts  in 
this  city,  .\mong  the  largest  recently  secured 
by  these  people  is  the  sidewalk  for  the  Leath 
Orphanage,  which  covers  about  10.000  sq.  ft. 
Work  has  already  been  commenced  on  this 
section,  and  will  be  finished  in  double-quick 
time. 

John  Stansell  was  in  the  city  recently,  re- 
newing old  acquaintances.  John  just  blew  in 
from  Castrovilie,  Texas,  where  he  is  working 
on  the  big  Medina  Irrigation  ditch.  He  says 
that  the  work  there  is  pretty  tough,  but  he 
expects  to  check  in  during  the  next  30  days. 
This  is  the  first  time  John  has  been  in  the  city 
in  a  dog's  age,  and  one  can  see  where  he  was 
kept  on  the  jump,  visiting  old   friends,  as  he 

let  recently. 
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hail  time  to  spend  only  one  day  in  tlie  city. 
He  is  now  on  his  way  back  to  the  big  (htch. 

It  is  rumored  that  a  movement  has  licen 
started  by  capitalists  frem  St.  Louis  to  ar- 
range for  the  construction  of  an  interurban 
railwav  to  connect  Memphis  and  Little  Rock. 
.Mr.  W.  H.  Langford.  of  Pine  Bhiflf,  has  re- 
cently returned  home  from  a  conference  with 
St.  Louis  men  regarding  the  project.  The  pro- 
posed route  goes  by  way  of  Lonckc.  Dcsarc 
and  I'orest  City.  .Xrkansas,  entering  Mcmpliis 
over  the  new  Rock  Island  bridge,  a  distance 
of  approximately  l.)i>  miles.  Knginecrs  who 
have  looked  this  route  over  estimate  a  cost  of 
about  $L'8,nnil  per  mile  on  that  section  running 
about  liftv  miles  from  Memphis,  while  the 
balance  will  be  considerably  ligliter.  A  stock 
company  is  expected  to  be  organized  soon 
to  push  this  road,  with  an  estimated  capital 
of  over  $lit,i)on.noo. 

The  Rock  Island  Road  w-ill  shortly  com- 
mence work  on  the  new  incline  at  Hopelicld 
Point.  This  incline  has  been  out  of  business 
for  several  months,  since  the  overflow  washed 
it  away,  and  the  Governmnt  mats  have  only 
recently  been  completed,  so  that  it  would  be 
safe  to  rebuild.     Work  will  he  rushed. 

If  plans  for  a  contemplated  liond  issue  by 
the  County  Board  arc  carried  out.  there  will 
soon  be  quite  a  lot  of  pike  road  work  to  be 
done,  .•\bout  seven  miles  of  the  Macon  road 
is  in  dire  need  of  repairs,  and  several  other 
of  the  pikes  need  attention.  Contracts  were 
let  recently  for  a  lot  of  this  work,  but  there 
is  still  more  that  must  be  cared  for.  The 
Hernando  road  is  being  worked  now,  and  a 
survey  is  under  way  for  the  purpose  of  widen- 
ing the  Horn  Lake  Pike.  It  is  said  that  this 
pike  will  also  be  extended  for  several  miles. 
It  is  said  that  an  entirely  different  system  will 
be  inaugurated  in  the  care  of  these  roads  next 
season,  and  that  Shelby  County  will  be  alile 
to  uphold  her  reputation  of  having  the  best 
roads  in  the  South.  In  this  connection  it  might 
he  said  that  in  Eastern  Tennessee  contracts 
have  been  let  for  tar  macadam  pikes,  and  that 
several  roads  of  this  class  laid  quite  a  while 
ago  are  giving  excellent  service,  with  no  signs 
of  disintegration,  while  gravel  pikes  are  not 
standing  the  traffic,  now  that  so  much  travel  is 
done  by  automobilists,  tearing  the  roads  to 
pieces. 

Local  contractors  are  rejoicing.  Practically 
every  one  of  the  local  bovs  has  loaded  up  with 
a  nice  chunk  of  good  price  work,  and  is  ham- 
mering away  on  it.  and  feed  is  dropping.     .At 


the  present  writing  No.  '2  white  oats  are 
quoted  at  40  cents  per  bushel,  and  No.  1  tim- 
othv  hav  can  be  had  for  $18  per  ton,  with 
the'prospect  of  a  further  decrease.  When  one 
takes  into  consideration  the  fact  that  60  days 
ago  oats  were  up  to  0-5  cents  and  hay  around 
$:^-l  per  ton,  it  appears  that  there  shouUl 
surely  be  plenty  of  monev  in  the  dirt-moving 
iine  this  year.  It's  an  ill  wind  that  blows  no- 
body good,  and  had  not  Old  Miss  went  on  a 
rampage,  possibly  the  old  prices  would  have 
held,  and  that  would  mean  that  hundreds  of 
contractors  would  either  go  broke  or  give  up 
the  game  in  disgust,  but  as  it  is,  many  of 
those  that  had  pulled  out  have  now  scraped 
up  another  outfit  and  are  making  money. 
The  McCIavev  boys,  working  near  St.  Clair, 
.■\rk.,  are  throwing  dirt  like  all  get  out.  and 
Bob  Leonard  is  showing  the  rest  of  the  old- 
timers  that  he  has  not  forgotten  how  to  build 
a  levee.  If  we  should  have  a  stretch  of 
cooler  weather,  every  last  one  of  them  would 
get  up  and  bat  their  "old  Neds  on  the  tail,  and 
then  we  would  see  some  dirt  flying.  There 
is  more  levee  work  offered  now,  and  at  bet- 
ter prices,  than  in  years,  and  instead  of  there 
being  a  wild  scramble  after  work  offered, 
there  are  sometimes  only  one  or  two  bidders 
on  it ;  for  instance,  when  Major  Smith  offer- 
ed 130,(*00  cu.  yds.  of  work  at  Whitehall,  on 
.'\ug.  1.5th,  the  only  bid  received  was  that  of 
Bob  Leonard,  who  took  the  work  at  28  cents 
per  cubic  yard.  Had  this  work  been  offered 
last  year,  there  would  have  been  a  dozen 
bids  on  it,  and  the  price  would  have  been  per- 
haps under  l.j  cents.  With  the  exception  of 
a  loop  at  Fillers,  on  which  bids  will  soon  be 
asked,  this  is  about  the  last  work  that  will  be 
let  this  year,  and  it  is  better  so,  for  if  many 
more  contracts  remained,  it  would  be  impos- 
sible to  find  a  bidder,  unless  some  fellow  anx- 
ious to  take  a  chance  comes  in,  and  he  might 
bite  off  more  than  he  could  chew. 

"That  Memphis  Bridge"  has  had  this  burg 
on  the  jump  ever  since  the  measure  was  intro- 
duced, and  as  yet  it  is  impossible  to  see  which 
way  the  cat  is  .going  to  jump.  Now  the  news 
comes  that  the  bill  has  passed  the  Senate,  and 
will  soon  be  brought  before  the  House,  and  if 
the  House  doesn't  jump  on  it  with  both  feet, 
we  will  soon  have  a  new  bridge  here,  but  as 
yet  practically  anything  said  is  merely  guess 
work. 

Texas. 

^Bids  will   be  received  until  noon,   Sept.   2. 


at  oflice  of  J.  W.  Davis,  Ivnginccr  for  Cam- 
eron County  Drainage  District  No.  2,  in 
Brownsville.  Tex.,  by  A.  H.  Darling,  Chair- 
man of  the  Drainage  Commissioners,  for  the 
construction  of  drainage  ditches  of  the  esti- 
mated length  of  20  miles,  and  the  estimated 
yardage  of  .520,000  cu.  yds.,  and  other  im- 
provements, including  bridges,  culverts,  etc. 
The  successful  bidder  for  all  of  the  above 
mentioned  work  will  be  recpiired  to  purchase 
from  the  County  Judge  of  Cameron  County, 
Texas,  the  entire  issue  of  Cameron  County 
Drainage  District  No.  2  Improvement  Bonds, 
now  issued,  amounting  in  the  aggregate  to 
$102,(520,  at  not  less  than  par  and  accrued  in- 
terest to  date  of  purchase. 

^'Bids  will  be  received  until  Sept.  3,  by  C.  E. 
Barker,  San  Benito,  Tex.,  for  the  construc- 
tion for  San  Benito,  Cameron  County,  Drain- 
age District  No.  3,  of  7  main  ditches  and  2'> 
siib-ditches,  requiring  a  total  excavation  of 
2,37!),.54I  cu.  vds..  designed  as  drag  line  exca- 
vator work.  'The  ditches  aggregate  about  14.3 
miles  in  length,  with  bottom  widths  varying 
from  4  to  20  ft.,  depth  C>  to  8  ft.,  slopes  1  to 
1  and  1%  to  1.  Estimated  cost  of  the  im- 
provement, including  bridges  and  culverts,  is 
about  $400,000.  San  Benito,  the  nearest  rail- 
road station,  is  l^i;  miles  from  the  starting 
point  of  the  work.  The  successful  bidder 
will  be  required  to  purchase  the  bond  issue, 
amounting  to  $1.50,0(10,  immediately  upon 
award  of  the  contract  at  par  accrued  interest. 
The  bonds  bear  interest  at  -5  per  cent  and  are 
l>ayable  in  twenty-five  annual  installments  of 
$18,(1110  each.  The  district  embraces  1(10,000 
acres  of  land,  20,000  of  which  are  now  in 
cultivation. 

J.  S.  Burk,  C.  E..  GI4  Fannin  St.,  Houston, 
has  reported  to  the  County  Commissioners' 
Court  at  Houston,  Tex.,  that  the  proposed 
drainage  project  of  Drainage  District  No.  ti 
of  Harris  County  is  entirely  feasible.  The 
Commissioners'  Court  ordered  a  hearing  for 
Sept.  11,  after  which  time  a  bond  election  will 
probably  be  called  to  decide  wdiether  or  not 
the  tax  payers  within  the  proposed  district 
wish  to  vote  the  necessary  drainage  bonds  to 
make  the  improvements.  It  is  estimated  that 
the  canals  can  be  excavated  and  the  bayou 
cleared  and  grubbed  at  a  cost  of  appro.ximalcly 
$(i.5,20.5.  This  district  is  located  to  the  east  of 
Houston  and  embraces  a  territory  of  about 
10,000  acres.  The  drainage  will  be  into 
Green's  Bayou  and   Hunting  Bayou. 


WATER-WORKS 


Alabama. 

4*Bids  will  be  received  until  Sept.  10  by  B. 
R.  Pilchcr,  Dothan,  .Ma.,  for  the  building  and 
reservoir  for  the  new  water  works  and  light 
plant  at  that  city.  Contracts  for  ec|uipnicnt 
have  been  let  as  noted  below. 

(SlThc  following  contracts  have  been  let  for 
new  equipment  for  the  water  and  light  plant 
at  Dothan,  .Ma.,  for  which  bids  were  received 
.■\ug.  .5  by  B.  R.  Pilcher :  Engine  and  com- 
pressor to  Hardic  Tynes  Mfg.  Co.,  at  $10,000; 
:V)0  k.  w.  generator  to  Westinghousc  M  fg.  Co. ; 
200  h.  m.  motor  to  Crocker-Wheeler  Co. ;  boilers 
to  the  Heine  Boiler  Co.;  8  ft.  xI-iO  ft.  chinmey 
to  H.  H.  Hinickce,  Inc..  of  New  York  City, 

The  City  of  liiifaula,  .\la.,  is  seriously  con- 
sidering a  proposition  to  install  electric  pumps 
at  the  waterworks  plant  to  take  the  place  of 
the   present   steam    equipment,  / 

Arizona. 

The  City  of  Tucson,  .\riz.,  has  had  plans 
prepared  for  the  construction  of  a  new  rein- 
forced concrete  reservoir,  to  be  30  ft.  high 
and  200  ft.  ii;  diameter,  and  to  hold  over  7- 
000,000  gals,  of  water.  The  estimated  cost 
is  ?MO,,JOO. 

California. 

■{•City  of  Oxnard,  Cal.,  v,il!  let  contracts 
Aug,  27   for  the  construction  of  a  mui:icipal 


water  works  systems  estimated  to  cost  $100,- 
(100.  The  work  will  include  pump  house  and 
machinery,  water  tower,  water  softener,  cast 
iron  jiiije  lines  and  fire  hydrants.  CJlmsted  & 
Gillellen,  Wright  &  Collander  Bldg.,  Los  An- 
geles, Cal.,  are  the  Consulting  Engineers. 

Property  owners  residing  in  the  district 
bounded  by  Geary  St.  on  the  north,  Fulton  on 
the  south,  loth  Ave.  on  the  east  and  10th 
Ave.  on  the  west,  San  Francisco,  Cal,  have 
petitioned  the  Supreme  Court  for  a  writ  of 
mandate,  directing  the  Spring  Valley  \Vater 
Co.  to  extend  its  water  mains  into  the  district 
at  once  in  order  to  afford  the  petitidners  fire 
protection. 

Florida. 

The  citizens  of  Winter  Park,  Fla.,  at  a 
recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $12,000  for  the  installation 
of  a  waterworks  system, 

Georgia. 

®Walton  &  Wagner,  Atlanta.  Ga.,  w^erc 
aw-arded  the  contract  Aug.  2  for  the  ci^nstruc- 
tion  of  six  additional  filter  units  instead  of 
four.  The  contract  price  was  .?  10,844.  Nisbct 
Wingfield  is  City  Engineer. 

The  citizens  of  Columbus,  Ga.,  at  a  recent 
election  voted  a.gainst  the  issuance  of  bonds 
to  the  amount  of  $.3.5(XO00  for  the  installation 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


of  a  municipal  waterworks  system. 

The  citizens  of  the  town  of  Pooler.  Ga., 
at  a  recent  election  voted  to  issue  bonds  to 
the  amount  of  $10,000  for  the  construction  of 
a  waterworks  plant  and  for  other  improve- 
ments. 

The  town  of  Milltow-n,  Ga..  has  voted  bonds 
in  the  sum  of  $10,00()  to  install  a  waterworks 
system,  and  in  the  sum  of  $5,000  for  the  con- 
struction of  an  electric  light  plant. 

The  Water  Board  of  Atlanta,  Ga.,  has  pre- 
sented a  communication  to  the  City  Council 
urging  that  $-5,000  be  appropriated  for  the  ex- 
pense of  preparing  specifications  and  getting 
bids  on   a  20,000, 000-gal.   capacity  pump. 

The  Water  Committee  of  the 'Citv  Council, 
Savannah,  Ga.,  has  granted  the  petition  of 
the  Seaboard  Air  Line  Railway  for  extension 
of  the  city's  water  service  so  as  to  afford  fire 
Ijrotection  to  the  shops  of  that  road. 

Idaho. 

(S)Bird  Menderhall  Construction  Co..  of  Salt 
Lake  City,  Utah,  has  been  awarded  the  con- 
tract by  the  Maj-or  and  City  Council  of 
Weiser,  Ida.,  for  constructing  4-5,000  lin.  ft. 
of  cast  iron  water  mains  frpm  4-in.  to  I6-in. 
in  diameter  with  necessary  specials,  valves, 
hydrants,  etc.,  building  concrete  reservoir  of 
oOO,000-gals.  capacity  and  enlarging  infiltration 
gallery,  at  $(i3,084.     Bids  were  opened  Aug.  9. 

let  recently. 
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R.  J.  Wood  is  City  Engineer.    S.  H.  Travis  is 
City  Clerk. 

The  City  Council  of  Hailey,  Ida.,  has  called 
an  election  for  Sept.  3  to  vote  on  the  proposi- 
tion of  issuing  bonds  in  the  sum  of  ^0,000 
for  the  construction  and  maintenance'  of 
waterworks.  S.  M.  Friedman  is  Mayor.  Coral 
T.  Heydecker  is  Clerk. 

Illinois. 

•J*Bids  will  be  received  until  7  :30  p.  m.,  Aug. 
26,  by  John  Piepenbrink,  Village  Clerk,  Crete^ 
111.,  for  furnishing  and  laying  2,750  ft.  8-in! 
cast  iron  water  main,  7,702  ft.  6-in.  cast  iron 
water  main,  and  425  ft.  4-in.,  20  (i-in.  fire 
hydrants  with  steamer  connections,  three  6-in. 
fire  hydrants  without  steamer  connections,  and 
one  4-in.  fire  hydrant,  together  with  specials, 
connections,  etc. 

•J«Bids  will  be  received  until  noon.  Sept  9 
by  B.  A.  Lain,  City  Clerk,  Olney,  III,  for  ma- 
terials and  construction  of  extension  to  wa- 
ter works.  Official  advertisement  will  be  found 
in  this  issue. 

^Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  until  11  a.  m., 
Aug.  28,  for  furnishing,  material,  labor,  etc., 
necessary  to  construct  water  service  pipes  in 
the  following  streets :  N.  Avers  Ave.,  ILast- 
wood  Ave.,  N.  50th  Ave.,  N.  Hamlin  Ave., 
LaFayette  Ave.,  E.  136th  St.,  N.  Springfield 
Ave.  and  Svracuse  Ave. 

®W.  B.  "Curtis  of  Joliet,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  that  city,  Wm.  S.  Welch, 
Clerk,  for  the  construction  of  a  water  main 
in  Taylor  St.  and  Knox  Place,  at  the  follow- 
ing bid:  1,019  ft.  of  6-in.  cast  iron  main, 
$0.65;  1,608  ft.  of  excavation  and  backfilling 
trenches  over  mains,  hydrants,  etc.,  $0.23;  1 
lead  service  connection  45  ft.  long,  etc.,  $14 ; 
9  lead  service  connections  28  ft.  long,  etc., 
$10;  14  lead  service  connections  8  ft.  long,  etc., 
$6;  5  lead  service  connections  34  ft.  long,  etc., 
$12 ;  3  6-in.  gate  valves,  $15  each ;  2  6-in. 
hydrants,  $45  each;  29  Buffalo  service  boxes, 
$1.30  each ;  4  valve  manholes,  $25  each ;  2  6-in. 
plugs,  $1 ;  one  connection  made  complete  in 
Raynor  Ave.,  $45. 

®The  Board  of  Local  Improvements  of 
Wood  River.  111.,  has  let  the  contract  for  the 
installation  of  water  pipes  and  sewer  mains 
for  the  water  and  sewer  sv  stems  to  Bash  & 
Gray  of  Joplin,  Mo.,  at  $26,250  and  $18,200 
respectively. 

Indiana. 

The  Board  of  Sullivan  County  Commission- 
ers, Sullivan.  Ind.,  has  granted  a  franchise  to 
the  Sullivan  County  Water  Co.  for  the  use  of 
the  county's  highways  for  the  laying  of  mains 
and  pipes  from  Riverton,  where  the  water  sup- 
ply is  to  be  obtained. 

The  City  Council  of  Logansport,  Ind.,  has 
passed  an  ordinance  appropriating  $2,000  out 
of  the  waterworks  fund  to  make  extensions 
of   mains    and   connections   with   the   pipe. 

Iowa. 

®C.  W.  Roland  of  Des  Moines,  la.,  has  been 
awarded  the  contract  for  tlie  installation  of  a 
waterworks  system  in  Kimballtown,  la.,  at  $6,- 
119.  Bids  were  opened  Julv  29  by  Haus  Mad- 
sen,  Clerk.  C.  D.  Forsbeck,  613  Black  Hawk 
Bldg..  Waterloo.  la.,  is  Engineer. 

®The  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines.  la.,  has  been  awarded  the  con- 
tract by  the  Wafer  Trustees  of  Cedar  Rapids. 
la.,  for  the  construction  of  the  washout  tank 
at  the  city  waterworks,  at  $2,400.  The  tank 
will  have  a  capacity  of  62,800  gals.  It  will 
be  61  ft.  and  6  ins.  high  and  19  ft.  in  diameter. 
The  water  is  to  be  used  in  washing  the  filters. 

®The  Centerville,  la..  Water  Works  Co. 
has  awarded  the  contract  for,  the  construction 
of  a  dam  to  S.  A.  Martin.  The  dam  will  be 
500  ft.  long  and  will  be  about  120  ft.  wide  at 
the  bottom  and  10  ft.  wide  at  the  top,  and 
about  38  ft.  high.  The  estimated  cost  is  $75.- 
000.  H.  C.  Crawford,  Coopcrstown,  Pa.,  is 
President  of  the  Company. 

®The  C.  W.  Roland  Co.,  of  Des  Moines,  la., 
has  been  awarded  the  contract  by  the  town  of 
Renwick,    la.,    for    the    erection    of    the    new- 


waterworks  system.  The  work  includes  an 
elevated  tank  of  30,000-gai.  capacity. 

The  town  of  Blanchard,  la.,  has  voted  bonds 
for   the   installation  of  a  waterworks  system. 

The  citizens  of  Logan,  la.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  improvements  to  the 
waterworks. 

The  town  of  Defiance,  la.,  O.  F.  Cox,  Clerk, 
did  not  let  contracts  on  Aug.  14,  on  which 
date  bids  were  asked  for  the  installation  of  a 
waterworks  on  account  of  the  specifications 
not  being  satisfactory.  New  specifications  are 
being  prepared.    R.  G.  Penniston  is  Mayor. 

Kansas. 

®The  City  Commission  of  Wichita,  Kan., 
has  awarded  the  contract  for  the  boring  of  a 
test  well  for  soft  water  in  the  "test"  territory 
west  of  the  city,  to  J.  M.  Worley  of  Kansas 
City,  Mo.  R.  B.  Campbell  is  Commissioner. 
Kentucky. 

A  new  waterworks  company  has  been  or- 
ganized in  Horse'  Cave,  Ky..  with  the  follow- 
ing officers:  J.  O.  Redford,  President;  J.  L. 
Martin,  Vice  President;  P.  S.  Branstetter, 
Secretary  and  Treasurer.  Spring  water  will 
be  secured  from  about  2iiii  ft.  under  the 
ground. 

Michigan. 

.  The  citizens  of  Newaygo,  Mich.,  at  a  recent 
election  voted  on  the  proposition  of  issuing 
bonds  in  the  sum  of  $17,000  for  the  installa- 
tion of  a  new  waterworks  system. 

Minnesota. 

•{•Bids  will  be  received  until  .-Xug.  30  by  W.  N. 
Powell,  City  Recorder,  Warren,  Minn.,  for 
labor  and  material  for  drilling  a  10  in.  well 
about  200  ft.  deep.  Well  is  to  be  cased  with 
10  in.  standard  wrought  well  casing,  inserted 
joints. 

•J«Bids  will  be  received  until  5  p.  m.,  .A.ug. 
21,  by  J.  R.  Stevenson,  City  Recorder,  South 
St.  Paul,  Minn.,  for  drilling'a  12  in.  well  about 
1,000  ft.  deep. 

®The  contract  for  the  construction  of  a 
complete  water  works  system,  excepting  the 
artesian  well,  has  been  let  by  the  citv  of  Red 
Lake  Falls,  Minn.,  to  W.  D."  Lovell,  Minneap- 
olis, Minn.,  at  $25,076.  Joseph  Perrault  is 
City  Clerk.     Bids  were  opened  .'\ug.  9. 

®The  village  of  Kerkhoven,  Minn.,  J.  J. 
Johnson,  Recorder,  has  awarded  the  contract 
for  the  construction  of  a  complete  water- 
works system  to  the  Des  Moines  Bridge  & 
Iron  Works,  Des  Moines,  la.,  at  $11,748.  The 
work  includes  mains,  tank  and  tower,  pump 
house,  etc.     Bids  were  opened  Aug.  2. 

Mississippi. 

The  _  City  Council  of  Jackson,  Miss.,  has 
voted  in  favor  of  a  filtration  plant  and  has 
authorized  the  advertisement  for  bids.  Walter 
G.  Kirkpatrick,  Birmingham,  Ala.,  is  Engineer. 

Missouri. 

No  election  was  held  in  Joplin,  Mo.,  on 
Aug.  11,  as  was  planned,  to  vote  on  the  propo- 
sition of  issuing  bonds  to  the  amount  of  $20,- 
000  to  build  a  municipal  waterworks  plant  in 
Villa  Heights.  The  Joplin  Wattr  Works 
Co.  has  agreed  to  extend  its  mains  to  that 
district,  provided  the  city  would  contract  for 
;'8  fire  hydrants. 

Nebraska. 

^Bids  will  be  received  until  2  p.  m.,  .Aug. 
29,  by  C.  A.  Fowler,  Village  Clerk,  Dewitt, 
Neb.,  for  the  construction  of  a  water  works 
system.  The  appro.ximate  quantities  are  as 
follows;  Brick  building.  20  ft.  .\-28  ft.,  with 
pump  pit  and  tunnels  for  suction  lines ;  1  tri- 
plex pump,  300  gal.  per  minute,  100  lbs.  pres- 
sure; 1  electric  motor,  20  h.  p.,  220  V.,  D.  C. ; 
elevated  tank,  40,000  gal.  on  a  100  ft.  tower; 
13,750  ft.  4  in.  mains,  3.075  ft.  6  in.  mains. 
465  ft.  8  in.  mains,  38  hydrants,  12  4  in.  valves, 
3  6  in.  valves,  1  8  in.  valve.  The  engineer's 
estimate  of  cost  is  $18,975.  Plans  and  speci- 
fications may  be  seen  and  proposal  blanks  ob- 
tained at  the  office  of  the  \'inage  Clerk  or  at 
tlie  office  of  the  engineer.  William  Grant,  402 
F.  &  M.  Bldg..  Lincoln,  Neb.     Bidders  desir- 


ing plans  and  specifications  for  their  own  use 
may  obtain  the  same  from  the  engineer  upon 
payment  of  $3. 
^Bids  will  be  received  until  4  p.   m.,  .Aug. 

26.  by  R.  B.  Howell,  Water  Commissioner, 
Omaha,  Xeb.,  for  construction  of  48  in.  steel 
pipe  line,  10,522  ft.  long.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

A  special  election  will  be  held  in  Scotts- 
bluff.  Neb.,  on  Aug.  27  for  the  purpose  of 
voting  on  the  question  of  issuing  bonds  to  the 
amount  of  $38,000  for  betterments  to  the  water 
system. 

New  Jersey. 

The  Mayor  and  Borough  Council  of  Rocka- 
way,  N.  J.,  are  seeking  a  new  water  supply 
for  that  borough.  It  is  probable  that  a 
reservoir  will  be  built  and  an  artesian  well 
sunk. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  .Aug. 

27,  by  Dr.  Henry  W.  Stebbins,  President  of 
the  Board  of  Managers,  New  York  State  Cus- 
todial Asylum  for  Feeble  Minded  Women, 
Newark,  N.  Y.,  for  pipe  line  from  spring  at 
New  York  Custodial  .Asylum.  Drawings  and 
specifications  may  be  consulted  and  blank 
forms  of  proposal  obtained  at  the  New  York 
State  Custodial  .Asylum  for  Feeble  Minded 
Women,  Newark,  N.  Y.,  and  at  the  office  of 
the  State  .Architect.  Complete  sets  of  plans 
and  specifications  will  be  furnished  to  pros- 
pective bidders  upon  reasonable  notice  to  and 
in  the  discretion  of  the  State  .Architect,  Her- 
man W.  Hoefer,  Capitol.  Albany,  N.  Y. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
10,  by  Board  of  Water  Supply,  Joseph  P. 
Morrisse}-,  Secretary,  165  Broadway,  New 
York  City,_  for  Contract  109  for  the  construc- 
tion of  five  superstructures  for  Foundry 
Brook  and  Indian  Brook  siphon  chambers  and 
Breakneck  gaging  chamber  of  Catskill  aque- 
duct. Each  of  the  four  buildings  for  the 
siphon  chambers  will  be  granite-faced,  brick- 
lined,  approximately  31  ft.  by  39  ft.  by  27  ft. 
The  building  for  the  gaging  chamber  will  also 
be  granite-faced,  brick-lined,  approximately  19 
ft.  by  32  ft.  by  20  ft.  The  substructures  or 
foundations  of  these  buildings  have  been  built, 
and  the  city  will  furnish  and  erect  the  tile 
roof  for  all  the  buildings.  The  work  is  located 
in  the  towns  of  Fishkill,  Dutchess  County,  and 
Phillipstown,  Putnam  County,  New  York. 

®The  Board  of  Water  Supply  of  New  Y'ork 
City,  J.  P.  Morrissey,  Secy.,  has  awarded  the 
contract  for  Contract  79,  for  the  construction 
of  blow-offs  from  the  Elmsford  and  Brjm 
Mawr  steel-pipe  siphons  at  the  Catskill  aque- 
duct, to  Thomas  O'Hern,  46  Leighton  .Ave., 
Yonkers,  N.  Y.,  at  $104,110.  The  Elms- 
ford  Blow-off  includes  about  2,400  ft. 
of  concrete  conduit  2%  by  3%  ft.  in- 
side    diameter,     and     about      1,200     ft.     of 

18  and  24-in.  vitrified  pipe.  The  Bryn 
Mawr  Blow-off  includes  about  5,400  ft.  of 
open  channel  lined  with  concrete,  and  a  sub- 
surface headworks  structure.  The  work  is 
located  in  the  town  of  Greensburg  and  the 
City  of  Yonkers,  Westchester  County,  New 
York.     Bids   were   opened    .Aug.   6. 

North  Dakota. 

•{•Bids  will  be  received  until  8  p.  m..  Sept. 
3,  by  N.  B.  Ludowcse,  City  .Auditor,  Willis- 
ton,  N.  Dak.,  for  constructing  water  mains, 
to  include  13,310  ft.  4  in.  cast  iron  pipe,  (i.,351 
ft.  6  in.  cast  iron  pipe,  10  6  in.  Eddy  valves, 

19  4  in.  Edd>-  valves,  23  fire  hydrants  and  6,078 
lbs.  cast  iron  specials. 

®J.  M.  Carroll  &  Son.  Grand  Forks,  N. 
Dak.,  have  been  awarded  the  contract  for  the 
construction  of  water  main  extensions  at  Mi- 
not,  N.  Dak.,  at  $23,517.  The  work  will  in- 
clude 3  miles  of  water  main  extension.  E.  J. 
Thomas  is  Citv  Engineer.  Bids  were  opened 
Aug.  12. 

®The  City  of  Minot,  N.  Dak..  E.  J. 
Thomas,  City  Engineer,  has  awarded  the  con- 
tr.nct  for  the  construction  of  one-half  mile  of 
8-in.  water  mains  and  2%  miles  of  6-in.  water 
mains  to  J.  M.  Carrol  of  Grand  Forks,  N. 
Dak.,  at  $23,517.  Bids  were  opened  .Aug.  12 
by  L.  J.  Thompson,  City  .\uditor. 


•{•indicates  v»ork  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Ohio. 

•{•Bids  will  be  received  until  noon,  Sept. 
3,  by  Oscar  Kosche,  Village  Clerk,  Oakley, 
0.,  for  furnishing  and  laying  ti-ni.  water 
pipe  in  .32nd  Ave.  from  Webster  Ave.  to  Rob- 
ertson Ave.  Plans,  etc.,  will  be  on  hie  in  the 
office  of  the  Village  Engineer.  Chris.  Stich- 
nath.  3519  Shaw  .'\vc.,  Hyde  Park.  Certihed 
check   for  $-50   required   wKh  bid. 

The  County  Commissioners.  Portsmouth,  O., 
have  approved  the  plans  for  the  new  reservoir 
at  the  County  Infirmary. 

Consulting'  Engineers  Herring  &  Gregory, 
New  York  City,  are  completing  plans  and 
specitications  for  the  proposed  new  water- 
works for  Zanesville,  O. 

The  .American  Water  Supply  Co.  of  Pitts- 
burgh Pa.,  has  submitted  a  proposition  to  the 
Citv  Council  of  Cambridge,  O.,  whereby-^  the 
company  offers  to  furnish  water  to  both  Cam- 
bridge and  Byesville  from  gravel  beds  m  the 
Tuscarawas  River. 

Oregon. 

An  election  will  be  held  in  Linnton,  Ore., 
shortlv  for  the  purpose  of  voting  on  the  ques- 
tion of  issuing  bonds  in  the  sum  of  $'2(i,OI)0 
for  the  construction  of  a  connection  with  the 
waterworks  system  of  Portland,  Ore. 

The  City  of  Pendleton.  Ore.,  has  decided  to 
use  concrete  pipes  for  bringing  water  into  its 
reservoir. 

According  to  advices  from  Portland,  Ore.. 
the  House  and  Senate  at  Washington,  D.  C, 
have  allowed  $B5.000  for  the  building  of 
water  tanks  and  laying  supply  pipes  at  Crater 
Lake  National  Park. 

Pennsylvania. 
Plans  are  about  completed  for  the  construc- 
tion of  a  storage  reservoir  by  the  Pennsylvania 
Railroad  Co.  on  the  vacant  plot  of  ground  be- 
tween Myrtle  .Ave.  and  the  State  road,  Marys- 
ville,  Pa. 

South  Carolina. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
20,  bv  Board  of  Commissioners.  W.  A.  Gyles, 


Clerk.  Blackville,  S.  C,  for  labor  and  materials 
for  water  works,  sewerage  and  sewerage  puri- 
fication system.  J.  Newton  Johnston,  Consult- 
ing Engineer,  Florence,  S.  C  c-  ^  .  , 
The  City  Council  of  Rock  Kill,  S.  C  has 
adopted  the  recommendation  of  the  public 
Works  Commission  that  the  city  adopt  the 
route  over  the  J.  M.  Cherry  property  to  the 
Catawba  River  for  the  purpose  of  securing 
a  permanent  water  supply,  for  which  purpose 
$.50,000  in  bonds  were  voted  recently. 
Texas. 
Waterworks  &  Sewerage  Commissioner  R 
R  Nelms  of  Dallas.  Tex.,  has  recommended 
to  the  Board  of  Commissioners  the  purchase 
of  from  1,500  to  2,000  additional  water  meters 
from  the  fund  of  $3,500.  . 

The  City  of  Brownsville,  Tex.,  will,  in  all 
probability,  construct  a  standpipe  of  sufficiently 
large  size  for  the  furnishing  of  ample  hre 
protection  to  the  city  and  for  the  assurance 
of  a  sure  water  supply  at  all  times. 
Virginia. 
•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
10,  by  Maj.  W.  B.  Lemly.  Assistant  Quarter- 
master, Washington,  D.  C,  for  the  construc- 
tion at  the  Marine  Barracks,  Navy  Yard,  Nor- 
folk, Va.,  of  one  sump  pit  and  pump  house, 
including  machinery.  Plans  and  specifications 
mav  be  obtained  from  commanding  marine 
officer,  station  named,  and  at  the  Quartermas- 
ter's Department,  Washington,  D.  C. 

According  to  advices  from  Suffolk,  Va.,  the 
Portsmouth,  Berkley  &  Suffolk  Water  Co. 
contemplates  extensive  work  at  once  at  Co- 
hoon's  Creek. 

West  Virginia. 
ONelson  Meredith  Co.  has  been  awarded 
the  contract  by  the  City  Council  of  Parkers- 
burg,  W.  Va.,  for  the  construction  of  a  6,000,- 
000-gal.  reinforced  concrete  circular  reservoir 
located  on  Borman  Hill,  near  the  city,  at 
$48,840.  Bids  were  opened  Aug.  8  by  Frank 
Good,  City  Clerk.  L.  E.  Cbapin,  l(il7  Frick 
Bldg.,  Pittsburgh.  Pa.,  is  Engineer. 


The  Board  of  Control  of  Wheeling.  W^  Va., 
has  asked  the  City  Council  to  recommend  the 
holding  of  a  bond  issue  election  to  raise  $4o0,- 
000  for  a  filtration  plant.  The  estimated  cost 
of  the  plant  is  $300,000,  the  balance  would  be 
used  to  make  improvements  to  the  electric 
light  plant  and  parks. 

Wisconsin. 

@The  Department  of  Public  Works  of  Mil- 
waukee Wis.,  has  let  contracts  for  materials 
for  the  proposed  $171,000  water  mam  to  cross 
the  upper  Milwaukee  River  at  Concord  Ave. 
R  J  Hickev  secured  the  contract  for  laying 
the  3fi-in.  main  at  $1.69  a  ft.,  or  a  total  of 
$28,003.  Mr.  Hickev  also  secured  the  con- 
tract for  laving  the  main  under  the  Milwau- 
kee River,  his  price  being  $6,428.  The  United 
States  Steel  and  Foundry  Co.  was  awarded- 
ed  the  contract  to  furnish  the  36-in.  pipes  at 
$24  60  a  ton,  and  furnish  sixty-two  tons  of 
castings  at  $50  a  ton.  The  Roe-Stephens  Manu- 
facturing Co.  will  furnish  eight  36-in.  gate 
valves  one  20-iii.  valve,  and  one  2{!-in.  check 
valve, 'for  $4,149.  The  proposed  main  will  ex- 
tend from  the  pumping  station  to  Wright  St. 
and  Humboldt  Ave. 

Canada. 

•{•Bids  w^ill  be  received  until  noon,  Aug.  24, 
bv  R.  E.  Crow,  Clerk  Board  Public  Service, 
Bellaire.  O.,  for  furnishing  the  necessary  labor 
for  laving  of  a  water  main  in  Walnut  alley, 
between  48th  St.  and  59th  St. 

®The  contract  for  the  construction  of  wa- 
ter works  improvements  at  Strcetsville,  Ont.. 
has  been  let  to  J.  Heatley,  Brampton,  Ont.,  at 
$0.27  per  ft.  The  work  will  include  digging, 
laving  pipe  and  packing  and  backfilling.  Bids 
were  opened  Aug.  5.  S.  P.  Smith  is  Town 
Clerk. 

The  contract  for  drilling  the  proposed  3.000 
ft.  gas  well  for  which  bids  were  opened  at 
Moose  Jaw,  Sask.,  recently,  has  not  been 
awarded.  L.  W.  Rundlett  is  City  Commis- 
sioner. 
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Alabama. 

•{•Bids  will  be  received  until  8  p.  m..  Aug. 
25,  by  Mayor  H.  A.  Skeggs,  Decatur,  Ala., 
to  construct  sanitary  sewers,  under  improve- 
ment ordinance  No.  40;  certified  check  for 
$.300  required  with  bid. 

California. 

®The  Los  .Angeles  County  Supervisors,  Los 
Angeles,  Cal.,  have  awarded  the  contract  to 
Cox  &  Mathews  for  the  building  of  a  storm 
drain  and  settling  basin  in  the  Rubio  protec- 
tion district,  at  $109,933.  County  Engineer 
Louis  A.  Bartlett  will  be  in  charge  of  the 
work. 

®The  contract  for  furnishing  the  material 
and  labor  for  the  construction  of  an  outfall 
sewer  at  Santa  Maria.  Cal.,  has  been  awarded 
to  M.  Cagenovich  &  Gillespie,  219  Bloom  St., 
Los  .Angeles,  Cal.,  at  $18,466.  The  work  in- 
cludes 1.3.790  ft.  of  14  and  16  in.  virtified  sewer 
outfall  and  reinforced  concrete  Imhoflf  sewage 
tank  with  sludge  beds  and  appurtenances.  M. 
S.  Jones  is  City  Clerk. 

The  Park  Commissioners  of  Los  Angeles, 
Cal.,  have  filed  a  petition  with  the  City  Coun- 
cil of  that  city  asking  for  an  appropriation  for 
the  construction  of  the  sewer  to  purify  the 
water  of  Echo  Park. 

Colorado. 

The  Board  of  .Aldermen  of  Denver,  Colo.. 
has  created  a  fund  of  $126,251  for  the  Cherry 
Creek  improvements. 

Connecticut. 

®Tbe  borough  officials  of  Wallir.gford, 
Conn.,  have  let  the  contract  for  the  construc- 
tion of  the  surface  water  intercepting  sewer 
to    Edward    Kavanaugh    of    Wallingfcrd,    at 


$13,977.     The   same   contractor   submitted  the 

lowest  bid  on  the   sanitary  trunk  sewers  and 

will    probably   be    awarded    the   contract,  the 
bid  being  $17,717.    The  Lockjoint  Concrete  Co. 

secured   the   contract    for   manufacturing  the 
pipe  for  the  work. 

Idaho. 

®The  Heman  Construction  Co.  of  St.  Louis, 
Mo.,  has  been  awarded  the  contract  by  the 
Mayor  and  City  Council  of  Weiser,  Ida.,  for 
the  construction  of  48,500  lin.  ft.  of  sanitary 
sewers  from  6-in.  to  24-in.  in  diameter  with 
necessary  manholes,  flush  tanks,  etc.,  at  $53,- 
721.  Bids  were  opened  Aug.  9.  R.  J.  Wood 
is  City  Engineer.     S.  H.  Travis  is  City  Clerk. 

Illinois. 

^Bids  will  be  received  until  10  a.  m.,  Aug. 

26   by  Board  of  Local  Improvements,  Wm.  S. 

Welch,   Clerk,   Joliet,   III,     for     constructing 

sewer  in   Chicago   St.     Estimated  cost  is  $4,- 

489. 

+Bids    will    be    received    until   7  ;30   p.    m., 

Auc  26.  by  John  Piepenbrink,  Village  Clerk, 

Crete,  111.,  for  constructing  630  ft.  8-in.  storm 

sewer  and  three  manholes. 

•{•Bids  will  be  received  until  11  a.  tn.,  Sept 
18.  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  the  final  disposition 
of  garbage  for  a  period  of  hve  years,  as  deliv- 
ered by  the  city  of  Chicago,  beginniiig  Sent.  1. 
1913.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  2  p.  m.,  .Aug. 
28,  by  W.  W.  Bennett,  Pre.sident  of  the  Board 
of  Local  Improvements,  Rock  ford,  III,  for  the 
construction  of  public  sewers  as  follows :  .Ash- 
burn  street  sewer,  estimated  cost,  S38,503.-50 ; 
Kiahwaukee   and    Pope     St.    sewer    estimated 


cost,  $1,8.50;  Kilbourn  Ave.,  estimated  cost, 
$1,780 ;  Summer  St.,  estimated  cost,  $350 ; 
Lewis  St.,  estimated  cost,  $270.  Plans  and 
specifications  will  be  furnished  upon  applica- 
tion to  the  city  engineer. 

•{•Bids  will  be  received  until  11  a.  m.,  Aug. 
28,  by  Ed.  J.  Glackin,  secretary  Board  of  Local 
Improvements,  Chicago,  111.,  for  36  contracts 
for  constructing  pipe  sewers. 

^Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  Ed.  J.  Glackin, 
secretary,  until  11  a.  m.,  Aug.  28,  for  con- 
structing house  drains  in  the  following  streets : 
MacFarlane  Ave.,  W.  103d  PI.,  S.  Oakley  Ave., 
S.  Ada  St.,  Berteau  Ave.,  Bernice  Ave.,  Evans 
Ave..  Eastwood  Ave.,  N.  48th  Ave.,  Langley 
-Ave.,  W.  102d  St.,  W.  Superior  St.,  N.  Spring- 
field Ave.,  S.  Winchester  Ave. 

®The  Board  of  Local  Improvements  of 
Rockford,  111.,  has  awarded  a  sewer  contract 
to  G.  W.  Mullholland,  for  one  block  in  Rome 
Ave.,  and  a  contract  to  C.  E.  Hughes  for  a 
stretch  on  14th  and  15th  Aves. 

®Peter  Trenkenscbuh  has  been  awarded  the 
contract  by  the  City  of  Rock  Island,  III.,  for 
the  construction  of  the  water  mains  and  sewer 
on  45th  St.  from  the  river  south  to  Fifth  Ave., 
at  $1  per  ft.  for  6-in.  mains.  The  w-ater  mains 
will  cost  $1,800,  while  the  sewer  will  total 
$1,900. 

Following  are  the  lowe.'t  bids  submitted  to 
the  Board  of  Local  Impvovemenis,  Chicago, 
111.,  on  Aug.  14,  for  furnishing  and  delivering 
labor  and  materials  iK..\-ssary  to  construct 
sewers  in  the  following  :trcets;  S.  Peoria  St., 
780  lin.  ft  18  in.,  $l.oO;  \\\  ()(3th  St  3.32  lin. 
ft.  12  in.,  $1.22;  S.  San.sMnion  St.,  6.30  lin.  ft. 
15  in.  $1.18,  630  lin.  ft.  15  in.  $1.38,  630  lin.  ft. 
12  in.-'$1.20;  wing  sewers,  200  lin.  ft.   12  in., 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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$1.20— total,  $4,262:  S.  Rvaii,  2927  W  Con- 
gress St.,  N.  58th  Ave.,  610  lin.  ft  15  in  $1  33 
43u  Iin.  ft.  12  in.  $1.25 :  MacFarlane  .^ve.,  630 
lin.  ft.  12  in.  $1.45 ;  Adams  Ave.,  670  lin  ft  15 
in.  $1.83,  670  lin.  ft.  12  in.  $1.49;  Creiger  Ave 
640  lin.  ft.  15  in.  $1.57,  670  lin.  ft.  12  in  $1  47'' 
wnig  sewers,  140  lin.  ft.  12  in..  $1.10— total! 
$6,630.  Al.  Notordonato,  W.  5.5th  St..  l,3I(i 
lin.  ft.  42  in.  double  ring  brick  $5,  1.340  "lin!  ft 
36  in.  double  ring  brick  $3.70.  665  lin.  ft  30  in 
brick  double  invert  $3.15,  1,340  lin.  ft  24  in 
brick  double  invert  $2.50,  670  lin.  ft.  30  in 
brick  double  invert  $3.15;  S.  Rockwell  St  505 
lin.  ft.  12  in.,  $1.24 :  S.  Talman  Ave.,  670  ft.  18 
in.  double  strength  $1.74.  670  lin.  ft  15  in 
$1.38,  1,340  lin.  ft.  12  in.  $1.22— total.  $23  414' 
The  Ryan  Co.,  10  S.  La  Salle  St.,  Leo  St ,  470 
hn.  ft.  12  in.,  $1.35 ;  14  drains,  20  ft.  long  $7— 
total,  $732.  Ac.  ScuHy,  4802  Our  St.,  Anthony 
Ave.,  550  lin.  ft.  12  in.  $1.45,  1,050  lin.  ft.  15  in. 
$2.10;  Kimbark  Ave.,  530  lin.  ft.  20  in  $300 
530  lin.  ft.  18  in.  $2.50,  360  lin.  ft.  15  in  $2 ;  64 
drams,  23  ft.  long,  $10— total,  $7,277.  M. 
Pontorelli,  4819  W.  Dakin  St.,  south  side  W 
Madison  St.,  1,380  lin.  ft.  12  in.  $2,  47ii  lin  ft 
15  in.  $2.  790  Iin.  ft.  12  in.  $2;  South  Park 
Ave.,  1,3.30  lin.  ft.  33  in.  double  in\ert  brick 
$4.50,  1,330  lin.  ft.  24  in.  double  invert  brick 
$3.50 :  E.  75th  St.,  1,120  Iin.  ft.  15  in.  $1  60  •  E 
77th  St.,  440  Iin.  ft.  15  in.  $1.60,  330  lin.  ft.  18 
in.  double  strength  pipe  $2.30.  330  lin  ft  15  in 
$1.60;  Calumet  Ave.,  2,660  lin.  ft.  12  in.  $120- 
Vernon  Ave.,  2,660  lin.  ft.  12  in.  $1.20;  Vin- 
cennes  Ave.,  2,660  lin.  ft.  12  in.  $1.2(i,  w^ing 
sewers,  950  Iin.  ft.  12  in.  $1.20— total,  $30,479 
Al.  Scully,  711  W.  Taylor  St.,  Madison  Ave., 
670  Iin.  ft.  15  in.  $2.45,  670  lin.  ft.  12  in.  $1.40— 
total,  $2,579.  Dom.  Fosco.  814  Des  Plaines 
St.,  unit  prices  include  cost  of  construction  of 
catch  basins  and  manholes.  The  contracts 
have  not  been  awarded. 

The  following  seven  contracts  have  been 
awarded  by  the  Board  of  Local  Improvements, 
Chicago,  III.,  Ed.  J.  Glackin,  Secretary,  for 
furnishing  materials,  labor,  etc.,  necessary  to 
construct  sewers  in  the  following  streets: 
Bittersweet  PI.,  Art.  Lantucci :  Carpenter  St., 
McMancini;  Fifteenth  PI.,  Geo.  Pontorelli; 
Fifty-second  Ave..  The  Ryan  Co.;  Fifty-third 
Ct.,  The  Ryan  Co.;  California  Ave.,  McMan- 
cini ;  Fairfield  Ave.,  McMancini ;  Rockwell  St., 
The  Ryan  Co. ;  Si.xty-third  St..  The  Ryan  Co. ; 
Sixty-seventh  St.,  Byrne  Bros ;  Talman  Ave., 
McMancini ;  Washtenaw  Ave.,  McMancini ; 
Sixty-ninth  St.  system.  The  Ryan  Co. 

The  Board  of  Local  Improvement  of  Dixon, 
111.,  has  passed  resolutions  adopting  the 
scheme  for  vitrified  tile  sewer  in  North  Dixon, 
the   estimated  cost   of  the  work  being  $1,473. 

The  Board  of  Local  Improvements  of  Wood 
River,  111.,  has  rejected  all  bids  received  re- 
cently for  the  construction  of  the  sewer  sys- 
tem and  waterworks  system,  and  has  decided 
to  readvertise  the  work.  Bash  &  Gray  of 
Joplin,  Mo.,  at  about  $50,000,  were  low  bidders. 

Indiana. 

^•Bids  will  be  received  until  7  :.30  p.  m.,  Aug. 
22,  by  Board  Public  Works,  H.  W.  Becker. 
Clerk,  Fort  Wayne,  Ind..  for  constructing 
sewer  in  Warsaw  St. 

•I"Bids  will  be  received  until  10  a.  m.,  .^ug. 
26,  by  Board  Public  Works,  Indianapolis,  Ind.. 
for  the  construction  of  the  following  local 
sewers:  In  along  Cornelius  Ave.,  from  Maple 
road  to  44th  St. ;  in  along  Carrollton  Ave., 
from  38th  St.  to  a  point  651  ft.  north  of  40th 
St. ;  in  along  Wade  St.,  from  Boyd  Ave.  to 
State  Ave. ;  in  and  alley  north  of  35tli  St.. 
from  Clifton  to  allev  west  of  Northwestern 
Ave. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  confirmed  the  comiemnation  of 
property  along  the  Bowman  Creek  scwcr 
route.  It  is  probable  that  bids-  will  be  asked 
shortly   for  the   construction    of  the   sewer. 

The  City  Engineering  Department  of  Indi- 
anapolis, Ind.,  has  completed  plans  for  the  fol- 
lowing sewers:  Churchman  .'\ve.,  from  alley 
north  of  Prospect  St.  to  Woodlawn  .^ve.,  es- 
timated cost  $1,420;  allev  east  of  Oxford  St.. 
from  18th  St.  to  alley  north  of  !7th  St..  esti- 
mated cost  $1,118.  and  alley  cast  of  Temple 
Ave.,   from   allev  north  of    New  York   St.  to 


alley   south    of    Michigan    St.,   estimated   cost, 
$710. 

Iowa. 

•I*Bids  will  be  received  until  noon,  Sept.  5. 
by  J.  N.  Lichty,  City  Clerk,  Toledo,  la.,  for 
constructing  31,000  ft.  of  sanitary  sewer.  Sam 
Stigerwalt,  Ames,  la.,  is  the  engineer.  Official 
announcement  will  be  found  elsewhere  in  this 
issue. 

®The  Blackhavvk  Construction  Co.  has  been 
awarded  the  contract  for  the  construction  of  a 
sewer  at  Waterloo,  la.  Bids  for  the  work 
were  opened  Aug.  12. 

®The  City  Council  of  Des  Moines.  la., 
awarded  the  contract  to  O.  P.  Herrick.  at  94 
cts.  per  lin.  ft.  for  the  construction  of  the  fol- 
lowing improvements :  An  8-in.  No.  1  vitri- 
fied clay  pipe  sewer  on  Bowdoin  St.,  from 
sewer  in  place  in  TiflSn  Ave.  to  a  point  40  ft. 
south  of  the  south  line  of  Ovid  Ave.  .'\boul 
585  lin.  ft.  of  sewer,  jnore  or  less.  Work  to 
begin  on  or  before  the  20th  day  of  August. 
1912,  and  to  be  completed  on  or  before  the  28th 
day  of  September,  1912.  Horace  Susong  is 
City  Clerk. 

®Claus  A.  Kling  and  J.  Benson  &  Co.  of 
Fort  Dodge,  la.,  have  been  awarded  the  con- 
tract by  the  City  Council  of  that  city  for  the 
construction  of  sanitary  sew-ers  in  Districts 
Nos.  1,  2,  3,  4  and  5.  Bids  were  opened  Aug. 
5. 

The  Business  Men's  Association  of  Osage, 
la.,  as  a  result  of  a  recent  meeting  decided 
to  petition  the  City  Council  to  call  a  special 
election  for  the  purpose  of  voting  on  the  in- 
stallation of  a  sewerage  system. 

Kansas. 

It  is  reported  that  the  citizens  of  .A.nthony. 
Kan.,  have  declared  in  favor  of  the  installa- 
tion of  a  sewerage  system.  It  is  probable  that 
an  election  will  be  held  in  the  near  future  to 
vote  bonds  for  the  improvement.  W.  A.  Mil- 
ler is   Mayor. 

City  Engineer  G.  L.  McLane  of  Hutchinson. 
Kan.,  has  prepared  the  plans  and  details  for 
the  establishment  of  a  new  sanitary  sewer 
district  in  the  north  part  of  the  city,  including 
the  old  fair  grounds  tract,  to  be  known  as  the 
"Fair  Home"  sanitary  sewer  sub-district.  The 
sub-main  will  connect  with  the  east  side 
main  sewer. 

Maryland. 

The  following  bids  were  received  by  the 
Board  of  Awards.  Baltimore.  Md..  for  Sani- 
tary Contract  No.  94.  covering  miscellaneous 
lateral  sewers :  Gallaghar,  Bovle  &  Mullcr. 
Baltimore,  Md..  $36.121 ;  B.  F.  Swanton  &  Son. 
Baltimore,  Md.,  $37,091 :  Bond  &  Batan.  Balti- 
more, Md..  $39..336;  James  Ferry  &  Son.  Bal- 
timore. Md.,  $42,400;  William  McCarthy  & 
Co.,  Baltimore,  Md.,  $44,940.  Thomas  D.  Pitts 
is  acting  chief  engineer  of  the  Sewerage  Com- 
mission. 

Massachusetts. 

rE*Bids  will  be  received  until  Aug.  24.  L.  V. 
Colahan.  Secretary,  Board  of  Public  Works. 
Stoneham,  Mass..  for  constructing  about  1..500 
ft.  of  sewer. 

Michigan. 

®I.  R.  Holfcltz  Co.  of  Iron  Mountain, 
Mich.,  has  been  awarded  the  contract  by  that 
city,  Sol.  Beauparlant.  City  Clerk,  for  the 
construction  of  1.370  ft.  of  48-in.  reinforced 
concrete  sewers  with  manholes  and  .300  ft.  of 
6-in.  laterals,  at  $7,900;  also  1.860  ft.  of  24- 
in.  tile  sewer  with  manholes  and  6.50  ft.  of  6- 
in.  laterals,  at  $3,775.  Bids  were  opened  .'\ug. 
3. 

Minnesota. 

®The  Village  Councd  of  .Aurora.  Minn.,  has 
let  the  contract  for  the  construction  of  a 
sanitary  sewer  in  the  second  division  of  the 
village  to  the  Pastore^  &  Lawrence  Co..  Du- 
luth.  Minn.,  at  $8,824.  The  contract  includes 
all  labor  and  material.  Bids  were  opened 
.Aug.  10.     C.  H.  Graham  is  Village  Recorder. 

The  City  Council  of  Braincrd.  Minn.,  V.  N. 
Roderick.  Clerk,  has  rejected  all  bids  received 
.Aug.  5  for  the  construction  of  lateral  sewer 
B.  1,  in  Sewer  District  No.  4. 

The  village  of  Keewatin.  Mimi..  will  extend 


its  sewer  and  water  mains  on  First  St..  from 
Fourth  Ave.  to  the  northern  boundary  line  of 
the  original  townsitc.  There  will  be  approx- 
imately 178  ft.  of  8-in.  sewer  and  193  ft.  of 
6-in.   water  mains  installed. 

The  city  of  St.  Paul,  Minn.,  has  plans  under 
way  for  the  construction  of  storm  water 
sewers  on  Blair  and  Front  Sts.,  in  order  to 
divert  the  rain  water  into  Lake  Como. 

Missouri. 

Consulting  Engineer  .\lexander  Potter  of 
New  York  City  has  estimated  the  cost  of  the 
proposed  sewer  extensions  to  be  made  in 
Springfield,  Mo.,  at  $65,000. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  decided  to  readvertise  for  bids  for 
the  construction  of  the  sewer  at  the  east  end 
of  Atchinson  St.,  and  carry  the  work  as  far 
west  as  the  money  appropriated  will  permit. 
The  Council  has  appropriated  $20,500  for  the 
work. 

The  citizens  of  Maplewood,  Mo.,  at  a  recent 
election  voted  against  the  issuance  of  bonds 
to  the  amount  of  $100,-500  for  the  building  of 
a  sewerage  system. 

Sewer  Engineer  Paul  McGechan  of  Kansas 
City,  Mo.,  is  preparing  data  for  proceedings 
to  condemn  right-of-w-ay  for  a  sewer  from 
75th  and  Belleview,  in  a  southerly  direction, 
to  Dyke's  Branch.  The  engineer  expects  to 
begin  the  laying  of  the  proposed  sewer  within 
90  days.  ^ 

The  City  Council  of  Richmond.  Mo.,  is  hav- 
ing plats  of  the  city  made  by  Consulting  En- 
gineer J.  S.  Worlev  of  Kansas  City,  Mo.,  for 
the  proposed  installation  of  a  sewer  system. 
-An  election  will  be  called  to  allow  the  citizens 
to  vote  bonds  for  the  improvement. 

Mbss  meetings  were  recently  held  in 
Maplewood,  Mo.,  to  discuss  the  advisability 
of  building  a  sewerage  system  for  the  citj\ 
The  City  Council  recently  rejected  bids  for  in- 
stalling a  system,  which  were  in  excess  of 
$100,000. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  been  advised  by  City  Engineer 
Charles  W.  Campbell  that  the  recommendation 
made  by  the  City  Council  that  the  Atchison 
St.  main  sewer  be  built  as  far  east  from  Fifth 
St.,  as  possible  for  $20,500,  is  impracticable. 
.According  to  the  Engineer  the  amount  would 
not  provide  a  sewer  of  sufficient  length  to 
properly  drain  the  district  lying  east  of 
Sixth  St. 

New  York. 

®The  Board  of  Contract  &  Supply  of  Bing- 
hamton,  N.  Y..  has  awarded  the  contract  for 
the  construction  of  both  sections  of  the  First 
Ward  trunk  sewer  to  the  Sand  &  Gravel  Co 
of  Liverpool,  O..  at  $33,817.  Other  bidders 
•vere  George  Serifina.  Rossa  Cc,  A.  L.  Willev 
and    Tumposky  &   Stento. 

An  election  was  held  in  Sidney,  N.  Y.,  on 
.Aug.  13  for  the  purpose  of  voting  on  the 
proposition  to  extend  the  sewer  system  in  the 
village  by  building  additions  of  sewer  in  Wil- 
low, Bridge,  West  Main  and  Cartwright  Sts., 
a  distance  of  about  6,000  ft.,  and  estimated  to 
cost  about  $6,000. 

City  Engineer  Geo.  W.  Hackett  of  Utica,  N. 
Y..  has  filed  plans  for  the  extension  of  the 
intercepting  sewer  with  the  Board  of  Contract 
&  Supply.  The  extension  will  be  about  400  ft. 
long,  12  ft.  in  diameter  and  will  be  made  of 
reinforced  concrete.  The  work  will  prob.ibly 
cost   $20,000  and   bids  will   be  asked   shortly. 

The  Board  of  Trustees  of  Herkimer,  N.  Y., 
has  instructed  Vill.ige  Health  Officer  A.  L. 
Fa.gan  to  ask  permission  of  the  Department 
of  Health  at  .\lbany,  N.  Y.,  for  extensions  to 
the  sewer  system. 

The  City  Council  of  Syracuse.  N.  Y.,  has 
approved  the  construction  of  a  sanitary  sewer 
from  the  new  State  Normal  School  building, 
the  estimated  cost  of  which  is  $3,608.  The 
sewer  is  to  be  of  8-in.  tile,  beginning  at  a 
point  ill  Seventh  .Ave.,  about  400  ft.  south  of 
Schuyler  St..  and  extcndinc  north  to  Schuyler 
St.  It  will  then  extend  east  in  Schuvler  about 
900  ft.,  to  the  creek. 

Comptroller  Edward  S.  Osborne  of  Roch- 
ester.  N.   ^"..   on   .Aug.  8  sold    notes    to    the 
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amount  of  $200,000   for  sewage  disposal   im- 
provements. 

The  citizens  of  Albion,  N.  Y.,  on  Aug.  1 
voted  the  issuance  of  bonds  to  the  amount  of 
$170,000  for  the  construction  of  a  sewerage 
system.  The  plans  for  the  system  have  been 
prepared. 

North  Carolina. 

The  citizens  of  Dunn,  N.  C,  will  shortly  be 
asked  to  vote  upon  the  proposition  of  issuing 
bonds  for  the  installation  of  a  sewerage  sys- 
tem. Gilbert  C.  White,  Charlotte,  N.  C,  is 
Engineer. 

North  Dakota. 

4«Bids  will  be  received  until  8  p.  m.,  Sept.  3, 
by  X.  U.  Ludowese,  City  Auditor,  VVilliston, 
N.  Dak.,  for  constructing  sewers  as  follows : 
300  ft.  10  in.  and  1,328  ft.  G  in.  vitrified  pipe 
sewer,  o  manholes,  12  10.xl6  Y  branches  and 
41  8xt)  Y  branches. 

®The  contract  for  the  construction  of  and 
extension  to  the  sewer  system  at  Minot,  N. 
Dak.,  has  been  let  to  J.  M.  Carroll  &  Son, 
Grand  Forks.  N.  Dak.,  at  $37,282.  The  work 
will  include  15,781  ft.  of  10  in.  and  3.948  of  12 
in.  sewers,  40  manholes  and  two  river  cross- 
ings. E.  J.  Thomas  is  City  Engineer.  Bids 
were  opened  Aug.  12. 

®The  City  of  Minot,  N.  Dak.,  has  awarded 
the  contract  for  the  construction  of  one  mile 
of  I2-in.  sewer,  15  to  20  ft.  trench,  and  three 
miles  of  10-in.  sewers,  7  to  15  ft.  trench,  to 
J.  M.  Carrol  of  Grand  Forks,  N.  Dak.,  at 
$37,283.  Bids  were  opened  Aug.  12  by  L.  J. 
Thompson,  City  Auditor.  E.  J.  Thomas  is 
City  Engineer. 

Ohio. 
_^Bids  will  be  received  until  noon,  Sept. 
17  (readvertisement;  original  date  Aug.  C),  by 
A.  W.  Burton,  Director  of  Public  Service, 
Piqua,  O.,  for  constructing  4,750  lin.  ft.  of 
sanitary  sewer  in   Chestnut  and   South   Aves. 

®Thomas  P.  Strack,  Goodall  Bldg.,  Cincin- 
nati, O..  has  been  awarded  the  contract  by  the 
village  of  Reading.  O..  Wm.  F.  Klopmeyer, 
Clerk,  for  the  construction  of  sanitary  sewers 
with  all_  necessary  labor  and  material,  at  $41,- 
774.  Bids  were  opened  Aug.  5.  Daniel  S. 
Hasbrook,  Village  Engineer,  Pickering  Bldg., 
Cincinnati. 

®H.  G.Trobase  and  the  Toledo  Contracting 
Co.,  Toledo,  O.,  have  been  awarded  contracts 
for  the  construction  of  sewers  at  Toledo.  F. 
G.  Stockton  is  secretary  of  the  Director  of 
Public  Service. 

®Mordecai  &  Condon,  1311  Citizens  Bldg., 
Cleveland,  O.,  have  been  awarded  the  con- 
tract by  the  Department  of  Public  Service  of 
that  city,  W.  H.  Kirby,  Secv.,  for  Sewage 
Testing  Station  Contract  No.  2,  for  the  con- 
struction of  five  frame  buildings  and  appur- 
tenances,  at  $0,900.     Bids   were   opened   July 

The  City  Council  of  Canal  Dover,  O.,  has 
authorized  Service  Director  Krantz  to  have 
plans  and  specifications  prepared  for  the  in- 
stallation of  the  proposed  sewage  purification 
plant. 

.-\n  ordinance  has  been  introduced  in  the 
City  Council  of  Lorain,  O.,  to  proceed  with 
the  construction  of  a  lateral  sanitary  main 
sewer  in  West  Erie  Ave.,  between  Oberlin 
Ave.,  and  the  Leavitt  road. 

The  City  Council  of  Zanesville,  O.,  has  in- 
structed the  city  engineer  to  orepare  plans 
and  estimates  for  a  sewer  on  Fulton  St 

Property  owners  in  McCreary  St.,  ifrom 
South  to  Pittsburg  Sts.,  City  of  Ashtabula, 
a,  have  presented  a  petition  to  the  City 
Council  asking  for  a  sanitary  sewer.  Plans 
and  specifications  will  be  prepared  for  the  im- 
provement. 

The  .Sewer  Commiltee  of  the  City  Council, 
balcm.  O..  has  recommended  that  a  storm 
sewer  system  be  installed  in  the  city  and  that 
the  storm  sewers  be  turned  from  the  ■;aiiitary 
sewers  into  the  storm  sewer  which  would  car- 
ry off  the  water  to  ib"  county  ditch. 

Oregon. 

4»Bids  will  be  received  -nitii  8  2    ti     Spnt 

9.   by  R.   S.    Bryson,   City   Recorder.' D.^eTie; 
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Ore.,  for  construction  of  a  sanitary  and  com- 
bination sewer.  The  contract  is  to  be  bid  for  in 
three  sections :  First  section — From  O  to 
High  and  (3th  St.  Second  section— 6th  and 
High  St.,  to  0th  and  Polk  Sts.  Third  sec- 
tion—From 6th  and  Polk  Sts.  to  the  river 
including  the  Van  Buren  and  Polk  St.  mains 
south  of  Oth  St.  Up  to,  and  including  the  24- 
in.  pipe,  bids  will  be  received  for  either 
glazed,  vitrified,  clay  or  cement  sewer  pipe, 
and  for  the  larger  sections,  lock-joint  or  re- 
inforced monolithic. 

®The  City  Council  of  The  Dalles,  Ore.,  has 
awarded  to  the  Jacobs-Bade  Co.  the  contract 
for  laving  the  first  two  units  of  the  new  sewer 
system  for  The  Dalles,  at  $.56,000.  One  unit 
will  drain  the  eastern  part  of  the  city  carry- 
ing the  sewage  to  a  main  36-in.  sewer  laid 
from  the  north  termination  of  Laughlin  St., 
along  the  beach  to  the  western  boundary  of 
the  city,  where  it  will  discharge  into  the 
Columbia  River.  The  second  unit  drains  the 
western  part  of  the  city  and  has  its  outlet 
through  a  tunnel  that  passes  under  the  O-W. 
R.  &  N.  shops,  discharging  outside  the  city 
limits. 

City  Engineer  Tom  Hurlburt  of  Portland, 
Ore.,  is  preparing  plans  for  the  intercepting 
sewer  along  the  west  side  waterfront.  The 
work  will  cost  $1,000,000. 

City  Engineer  O.  Arnspiger  of  Medford, 
Ore.,  is  preparing  plans  for  the  construction 
of  two  miles  of  14-in.  and  16-in.  sewer. 

Pennsylvania. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
2,  by  Department  of  Public  Works,  Joseph 
G.  Armstrong,  Director,  Pittsburgh,  Pa.,  for 
sewer  work  as  follows:  Damas  St.  and 
Homer  St.,  from  Buente  St.  to  present  brick 
sewer  on  Homer  St.  with  branch  sewers  on 
Varley  St.,  Rescue  St,  Donora  alley  and  Beck- 
field  St.,  15-in.  and  18-in.  pipe.  Vickroy  St., 
(north  sidewalk),  from  a  point  about  200  ft. 
east  of  Flooper  St.  to  present  sewer  on  Magee 
St.,  12-in.  pipe.  Friendship  Ave.  (south  side- 
walk), from  a  point  about  20  ft.  east  of  Gros 
St.  to  present  sewer  on  Winebiddl  St.,  15-in. 
pipe. 

•I*Bids  will  be  received  until  5  p.  m.,  Aug.  27, 
by  H.  I.  Maclay,  borough  secretary,  Munhallj 
Pa.,  for  erection  of  two  kilns  and  machinery 
complete,  including  two  stacks,  for  garbage 
disposal  plant.  Ofificial  advertisement  will  be 
found  elsewhere  in  this  issue. 

•I*Bids  will  be  received  until  6  p.  m.,  Aug.  27, 
by  H.  I.  Maclay,  borough  secretary,  Munhall! 
Pa.,  for  foundations,  building,  lining  of  kilns, 
building  of  furnaces  and  erection  of  kilns  for 
a  garbage  disposal  plant.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

The  Nazareth  Sewerage  Co.,  Nazareth, '  Pa  , 
has  been  granted  a  charter  to  install  a  sewer- 
age system  in  that  borough  at  an  estimated 
cost  of  $25,000. 

Dn  J.  C.  Reifsnyder,  representing  Dr.  Samuel 
C.  Dixon  of  the  State  Health  Department 
Harrisburg,  Pa.,  recently  conferred  with  the 
Borough  Council  of  Throop,  Pa.,  relative  to 
improving  the  sanitary  condition  of  that  neio-h- 
borhood.  ° 

The  Borough  Council  of  South  Bethlehem, 
la.,  has  passed  an  ordinance  signifying  the 
desire  of  corporate  authorities  of  the 'liorouo-h 
to  increase  the  indebtedness  $130,000  for  the 
erection   of  a   sewage  disposal  plant 

Engineer  B.  J.   Lynch   of   Meyersdale    Pa 
has   been   employed   by   the   Borough   Council 
of  that  place  to   prepare   plans  and  specifica- 
tions   for    a    sewerage    system    and    disposal 
plant. 

City  Engineer  M.  B.  Cowden  of  Harrisburg 
Pa.,  has  submitted  plans  and  specifications  to 
the  City  Highway  Department  for  the  placing 
of  sewers  in  21st  St.,  from  Greenwood  to 
"'''?°'^%°'^">  aud  in  Greenwood  from  ISth  to 
19th.  1  he  Department  will  advertise  for  bids 
shortly. 

The"  City  Council  of  York,  Pa.,  has  passed 
an  ordinance  providing  for  the  creation  of 
Sewer  District  No.  28  in  North  York 

The  citizens  of  Windber,  Pa.,  on  July  31 
voted  on  the  question  of  is.HuinE-  bonds  to  the 
.•'.mount  of  $30,000   for  sewer  and  street  im- 

rk  now  open  for  bids,    ©indicates  a  contract 


provements.      It    is    reported    the    proposition 
carried.    J.  W.  Hawes  is  Burgess. 

Bids  have  been  received  by  .^sst.  Director 
Reed,  of  the  Department  of  Public  Works,  in 
the  Bureau  of  Surveys,  Philadelphia,  Pa.,  for 
the  construction  of  seven  main  and  96  branch 
sewers.  The  new  sewers  will  be  located  as 
follows :  57th  St.,  from  Lebanon  .'\ve.  to  Sus- 
quehanna .Ave. ;  Indiana  Ave.,  from  Mutter  St. 
to  Fourth  St. ;  Hartwell  lane,  from  Huron 
St.  to  St.  Martin's  lane ;  Hunting  Park  .^ve., 
from  28th  St.  to  McMichatl  St. ;  Fisher's  Ave. 
from  Fifth  St.  to  Si.xth  St. ;  Shunk  St.,  from 
Fifth  St.  to  Broad  St.;  Stokley  St.,  from 
Crawford  St.  to  Bowman  St.,  and  reconstruc- 
tion of  the  old  sewer  for  several  blacks  around 
42nd  and  Chestnut  Sts. 

South  Dakota. 

•J»Bids  will  be  received  until  noon,  Aug. 
31,  by  H.  T.  Patch,  City  Auditor,  Redfield, 
S.  Dak.,  for  constructing  2,400  ft.  of  18-in. 
and  20-in.  sewer. 

The  City  Council  of  Mitchell,  S.  Dak.,  has 
declared  it  necessary  to  construct  an  exten- 
sion of  the  lateral  sewers  in  Mitchell  Sewer 
District  No.  2  for  a  distance  of  1,334  ft.  N. 
H.  Jensen  is  City  .\uditiir. 

Tennessee. 

®A.  C.  Brooks  &  Co.,  801  First  Ave.,  West 
End,  Birmingham,  Ala.,  have  been  awarded 
the  contract  by  the  Board  of  Commissioners 
of  Tullahoma,  Tenn.,  for  the  construction  of 
a  complete  system  of  sanitarv  sewers,  at  $24,- 
449.  The  work  includes  ll'.lOO  ft.  of  6-in., 
17,8.50  ft.  of  8-in.,  6,400  ft.  of  10-in..  and 
0,650  ft.  of  12-in.  sanitary  sewers ;  25  flush 
tanks;  43  standard  manholes;  two  drop  man- 
holes and  three  septic  tanks.  Bids  were  open- 
ed Aug.  7.  R.  C.  Houston,  E.\change  Bldg., 
Memphis,   Tenn.,   is   Engineer. 

Texas. 

The  citizens  of  Yoakum,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
installation  of  a  sewerage  system. 

Virginia. 

4*Bids  will  be  received  until  noon,  Aug.  30, 
by  W.  L.  Craft,  City  Clerk,  Roanoke,  Va., 
for  the  construction  of  a  sewer  between  Stew- 
art and  Jamison  .\ves.,  Roanoke  River  and 
12th  St.  and  the  city  limits,  known 
as  Buzzard  Rock  sewer.  A  certified  check 
for  $100  must  accompany  each  bid.  F.  L.  Gib- 
boney  is  City  Engineer. 

The  City  Commission  of  Dallas,  Tex.,  has 
approved  a  report  submitted  by  Commissioner 
J.  E.  Lee  recommending  that  the  City  Secre- 
tary be  instructed  to  at  once  advertise  for 
bids  for  an  addition  to  the  present  crematory 
to  increase  its  capacity  at  least  10  tons  for 
every  24  hours.     The  estimated  cost  is  $5,000. 

Preliminary  surveys  and  tests  for  the  sew- 
age disposal  plant  to  be  installed  by  the  city  of 
Dallas,  Tex.,  are  expected  to  be  completed 
within  a  few  weeks.  The  preliminarv  work  is 
being  done  by  C.  G.  Williams  and  David 
Morey,  Jr.,  assistants  to  James  H.  Fuertes, 
Consulting  Engineer,  New  York  City,  who 
will  prepare  the  plans  and  specifications.  R. 
R.  Nelms  is  Water  &  Sewerage  Commissioner. 

Commissioner  W.  T.  Henderson  of  Dallas, 
Tex.,  on  Aug.  21  will  sell  improvement  bonds 
to  the  amount  of  $l,025,00u  consisting  of 
$200,000  for  city  hall  building;  $400,000  for 
waterworks;  $125,000  for  fire  station  build- 
ings ;  $200,000  for  public  school  buildings,  and 
$100,000   for  sanitary  sewer  bonds. 

Hon  A.  .A.  Campbell,  Judge  of  'the  Circuit 
Court,  has  entered  an  order  directing  the  City 
Council  of  Pulaski,  Va.,  to  hold  an  election  on 
Sept.  11  for  the  purpose  of  voting  on  the 
question  of  issuing  bonds  to  the  amount  of 
$.50,000  for  the  installation  of  a  sewerage  sys- 


tem. 


Utah. 


The  City  Commissioners  of  Salt  Lake  City, 
Utah,  have  received  the  following  bids  for 
Sewer  E.xtension  No.  81,  embracing  a  total 
of  more  than  8  miles  of  sewer  in  the  territory 
bounded  by  Fifth  South  and  Ninth  South  Sts 
and    from     Ninth     East    to    the    government 

let  recently. 
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reservation.  There  are  a  total  of  43,022  lin. 
ft.  in  tlie  job,  the  engineers'  estimate  of  the 
cost  being  $1.88;  Heuser  &  Sim,  Wichita, 
Kans.,  $1.24  per  lin,  ft.,  $.54,091  total ;  Johnson 
&  Nelson.  $1.37,  $59,762;  Kennedy  Construc- 
tion Co.,  $1.38,  $00,198;  McKay  &'Reid.  $1  ")1 
$65,869,  and  A.  A.  Clark  &  Co.,  $1..54,  $07,178. 
Washington. 

•I*Bids  will  be  opened  Aug.  2!)  liy  Depart- 
ment of  Public  Works,  Spokane,  Wash.,  for 
the  following  sewer  work :  Sewer  in  the  al- 
ley between  Indiana  and  Nora  Ave.,  Cedar  to 
Madidson  St.,  and  on  Madison  St.  to  Nora 
Ave.,  estimate  $3,.350.  Sewer  in  the  alley  be- 
tween Spofford  and  Mission  Ave..  Ash  to 
Adams  St.,  estimate  $2,890.  Sewer  in  Garfield 
St..  Third  Ave.  to  Fifth  Ave.;  estimate  $2,- 
110.  Sewer  in  the  vicinity  of  Maxwell  Ave. 
and  Ash  St.,  estimate  $9,240.  Sewer  in  Post 
St.,  Euclid  to  Fairview  Ave. ;  estimate  $14,- 
380.  Sewer  in  Spokane  St..  F'ourth  to  Hart- 
son  Ave.,  $3,650. 

®The  City  of  Colfax,  Wash.,  has  let  the  con- 
tract for  the  sewer  system  in  the  Morton  St. 
district,  including  Morton,  North  Main.  Harri- 
son, Park  and  several  other  short  streets,  to 
C.  H.   Stratton  of   Spokane.  Wash.,  at  $7,134. 

W.  J.  Roberts.  State  Highway  Commission- 
er, Olympia.  Wash.,  has  been  retained  by  the 
City  Council  of  North  Yakima,  Wash.,  to  act 
in  an  advisory  capacity  in  the  construction  o.f 
the  city's  $400,000  sewer  system. 

The  city  of  N'orth  Yakima.  Wash.,  has  re- 
tained State  Highway  Engineer  W.  J.  Roberts 
as  consulting  engineer  in  preparing  plans  for 
a  $400,000  sewer  system. 

The  City  Council  of  Gaffield.  Wash.,  has 
approved  the  plans  and  specifications  prepared 
by  Citv  Engineer  John  M.  McCaw,  for  the 
construction  of  sewer  system  and  sewage  dis- 
posal plant  at  an  estimated  cost  of  $25,000. 
Bids  will  be  called  for  at  an  early  date. 

Wisconsin. 

•J«Bids  will   be  received  until  8  p.  m..   Aug. 


27,  by  the  Village  Board,  West  Milwaukee, 
Wis.,  for  constructing  a  number  of  sewers, 
the  work  including  3,200  ft.  of  24-in.  pipe 
sewer.  G.  A.  Geiger,  Engineer,  12  Mack 
Block,  Milwaukee,  Wis. 

®The  Board  of  Public  Works  of  Ashland, 
Wis.,  has  let  the  contract  for  the  construction 
of  the  new  sewerage  system  to  Frazer  & 
Danford  of  St.  Paul,  Minn.,  at  $1.20  per  ft. 
Other  Ijidders  were :  A.  T.  Webster,  St.  Paul, 
Minn.,  $1.42;  The  Robinson  Construction  Co., 
Manitowoc,  $1.28,  and  Richardson  &  .Anderson, 
Superior,  Wis.,  $1.40. 

©Johnson  &  Thompson  of  Racine,  Wis., 
have  been  awarded  the  contract  by  the  City 
Council  of  Beloit,  Wis.,  for  the  construction 
of  the  storm  water  sewer  in  Mills  and  11th 
Sts.,  and  the  sanitary  sewer  in  Eighth  St.,  at 
$4,308.  Other  bidders  were;  W.  F.  Reichart, 
$4,797;  Thomas  Welch,  $."),398;  Pat.  McGav- 
ock,   $5,439,   and   George    Welch,   $5,767. 

©Following  sewer  contracts  have  been 
awarded  by  the  Department  of  Public  Works 
of  Milwaukee,  Wis. ;  George  E.  Zimmerman, 
sewer  in  west  district,  $1.12  to  $2.40  per  lin. 
ft.;  M.  Synowitz,  445  ft.  at  Poplar  and  Vliet 
Sts.,  at  $1.79  per  ft;  F.  H.  Nakielski,  4-54  ft. 
at  Arthur  Ave.  and  32nd  St.,  at  $1.63  per 
ft. ;  T.  Szukalski.  440  ft.  at  26th  St.  and  For- 
est Home  ."^ves.,  at  $1.02  per  ft.,  and  M.  Sey- 
nowitz,  228  ft.  at  Ring  St.  and  Concordia 
Ave.,  at  $1.90  per  ft. 

®The  City  Council  of  Marinette,  Wis.,  has 
let  a  contract  to  John  Strififler  for  the  construc- 
tion of  the  Ogden  St.  sewer  at  $3,104,  and  for 
a  sewer  in  the  alley  back  of  Mosmer  St.,  at 
$443. 

©Christ  Larson  and  Jos.  G.  Conahen  of 
Antigo,  Wis.,  have  been  awarded  the  con- 
tracts by  the  Board  of  Public  Works  of  that 
city  for  the  construction  of  sewers  in  Dis- 
trict No.  1,  at  $0.39  and  $0.44  per  lin.  ft.,  for 
8-in.  pipe  respectivelv.  Bids  were  opened  July 
18. 


©The  Gray-Robinson  Construction  Co., 
Manitowoc,  Wis.,  has  been  awarded  the  con- 
tract for  the  construction  of  6.193  ft.  of  8  and 
10  in.  sewers  at  Janesville,  Wis.  J.  P.  Ham- 
niaslund  is  City  Clerk.  Bids  were  opened 
-Aug.  15. 

©The  Board  of  Public  Works,  Marinette, 
Wis.,  has  awarded  the  contract  for  the  con- 
struction of  sewers  in  portions  of  a  number  of 
streets  to  John  Strifller,  Marinette,  Wis.,  at 
$4,140.    Bids  for  the  work  were  opened  Aug.  6. 

©John  Lamers  of  Little  Chute,  Wis.,  has 
been  awarded  the  contract  by  the  City  of 
Kaukauna,  Wis.,  for  the  construction  of 
sewers  on  Metoxen  .^ve.  and  Spring  St.  at 
$1.20  per  ft.  The  work  includes  1,200  ft.  of 
10-in.  pipe  and  8  manholes.  Bids  were  op- 
ened Aug.  2.     Contract  awarded  .A.ug.  13. 

The  City  Council  of  Merrill,  Wis.,  has  au- 
thorized a  special  committee  to  let  the  contract 
for  the  construction  of  a  sewer  outlet  from 
Mill  and  Main  Sts.  south  to  the  railway  right 
of  way  then  intercepting  the  sewer  at  the  foot 
of  Poplar  St.,  and  continuing  to  the  main 
channel  of  the  river. 

The  City  Council  of  Prairie  du  Chien.  Wis., 
is  making  arrangements  for  the  installation  of 
the  proposed  sewerage  system  for  which  plans 
have  been  prepared.  W.  G.  KirchofFer,  31  Vro- 
man  Bldg.,  Madison,  Wis.,  is  Consulting  Engi- 
neer. 

Citizens  of  the  Seventh  Ward,  Eau  Claire, 
Wis.,  are  agitating  the  installation  of  a  trunk 
sewer. 

The  plan  for  the  building  of  the  $51,000 
trunk  sewer  on  North  and  Racine  ."Xves.,  has 
practically  been  abandoned  by  the  street  as- 
sessment committee  of  the  City  Council, 
Kenosha,  Wis. 

Canada. 

Plans  for  the  experimental  sewage  disposal 
plant  for  Toronto,  Ont..  have  been  approved 
and  it  is  expected  that  construction  work  will 
be  started  shortly. 
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Alabama. 

©The  Southern  Ferro  Concrete  Co.,  engi- 
neers and  contractors,  Atlanta,  Ga.,  has  been 
awarded  the  contract  for  the  erection  of  the 
reinforced  concrete  structural  work  in  con- 
nection with  the  Convent  of  the  Perpetual 
Adoration,  to  be  erected  at  Birmingham,  .-Ma. 
In  size,  the  building  will  be  100x160  feet,  four 
stories.  A.  O.  Von  Herbulis  of  Washington, 
D.   C,   is   the  architect. 

California. 

©The  city  of  San  Diego,  Cat.,  has  awarded 
the  following  contracts  for  the  projected  har- 
bor improvement,  on  which  bids  were  opened 
last  month:  Bulkhead  to  R.  P.  Shields  & 
Son,  San  Diego,  Cal.,  at  $329,789 ;  pier  to  Mes- 
mer  &  Rice,  Los  Angeles.  Cal.,  at  $347,000. 
The  contract  for  dredging  had  not  been 
awarded  on  Aug.  10. 

©Standard  .American  Dredging  Co.,  Los  Att- 
geles,  Cal..  has  been  awarded  the  contract,  at 
$21,000,  by  the  city  of  Los  .\ngeles,  for  the 
removal  of  jetties  and  the  dredging  of  the 
channel  along  the  east  side  of  the  Huntington 
Concession. 

The  Harbor  Commission  of  Los  xAngeies 
has  granted  permission  to  the  Outer  Harlior, 
Dock  &  Wharf  Co.,  Los  .Angeles,  to  erect  a 
300-ft.  extension  to  Its  wharf  warehouse  on 
the  Miner  Concession. 

Connecticut. 

Bids  were  opened  Aug.  12  by  Capt.  A.  E. 
Waldron,  U.  S.  Engineer,  for  improving  the 
Connecticut  River  below  Hartford,  Conn.,  b^ 
constructing  revetments  and  dikes.  E.  S. 
Belden  &  Co.,  Hartford,  Conn.,  was  the  only 
bidder,  its  bid  being  $2.53  per  ton  on  the 
16,600  tons  of  stone  required  for  the  construc- 
tion of  the  two  riprap  dikes  at  Glastonbury 
■      "  ton  on   the   13,500  tons  of 


stone  required  for  the  riprap  dike  at  Sears 
.Shoal.  No  bids  were  submitted  on  the  re- 
mainder of  the  work. 

Georgia. 

©The  Realty  Construction  Co.,  Birmingham, 
.Ala.,  has  been  awarded  the  contract  for  the 
erection  of  a  21-story  building  at  Atlanta,  Ga.. 
for  the  Atlanta  Realty  Corp.  J.  E.  Carpen- 
ter, 1  Madison  .Av.,  New  York  City,  is  the 
architect. 

Illinois. 

4«Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Aug.  29,  for  designing,  con- 
structing and  delivering  in  the  water  at  Lake 
St.  bridge  1  wooden  scow,  according  to  plans 
and  specifications  on  file  at  his  office,  room  406, 
City  Hall.  Cash  or  certified  check  for  $100 
nuist  accompany  proposal. 

^Bids  will  be  received  until  noon,  .Aug.  29, 
by  1.  J.  Brvan.  clerk,  .Sanitary  District  of  Chi- 
cago, Room  1500,  76  W.  Monroe  St.,  Chicago, 
111.,  for  dredging  material  as  follows,  from  the 
main  channel  of  the  Sanitary  District  of  Chi- 
cago, situated  in  the  City  of  Chicago,  Town- 
ship of  Stickney  and  Township  of  Lyons,  in 
the  County  of  Cook,  State  of  Illinois:  .Alter- 
native I — From  Robey  St.  in  the  City  of  Chi- 
cago to  the  Chicago  &  Western  Indiana  R.  R. 
(Belt  Ry.)  bridge.  .Alternative  II— From  Ro- 
bey St.  in  the  City  of  Chicago  to  Summit 
highway  bridge.  The  following  quantities  of 
material  to  be  dredged  arc  only  approximate 
and  are  assumed  solely  for  the  purpose  of 
comparison  of  bids:  .Alternative  l-^000.0t>0 
cu.  yds.  of  dredging.  .Alternative  11—1.500,000 
cu.  yds.  of  dredging. 

Kansas. 

•{•Bids  will  be  received  until  2  p.  m.,   Aug. 

23,  by  Constructing  Quartermaster,  I',  S.  Mili- 


Bar.  and  $1.53  per 

•{•indicates  work  now  open  for  bids,    ©indicates  a  contract 


tary  Prison.  Fori  Leavenworth.  Kan.,  lor  fur- 
nishing 3,000  bbls.  Portland  cement,  to  be  de- 
livered as  called  for,  each  barrel  to  contain 
396  lbs.,  net. 

Maryland. 
But  one  bid  was  received  .Aug.  7  by  the 
Board  of  .Awards  of  Baltimore,  Md.,  for  the 
contract  for  supplying  and  maintaining  the 
equipment  for  the  city's  gas  and  naphtha  street 
lamps.  This  bid  was  from  the  present  con- 
tractor, the  .American  Street  Lighting  Co..  and 
its  figures  were  the  same  as  at  present.  $lt> 
each  per  annum  for  mantle  gas  lamps ;  $24 
each  for  gasoline  incandescent  lamps ;  $10  each 
for  boulevard  gas  lamps,  and  $10  and  $13.80 
each  for  artistic  l>oulevar<l  lamps,  according 
to  the  design. 

Massachusetts. 

4*Bids  will  be  received  until  noon,  .Aug.  28, 
at  the  Mcdfield  State  .Asylum,  for  the  con- 
struction of  three  wooden  cottages  for  em- 
ployes at  the  Med  field  State  .Asvlum.  Certi- 
fied check  for  $1,000  required  with  bid.  Draw- 
ings and  specifications  can  be  seen  at  the 
asylum,    Medfield   Junction,   Mass. 

The  Directors  of  the  Port  of  Boston,  Hugh 
Bancroft,  President,  Boston,  Mass..  will  prob- 
ably take  up  the  work  of  development  planned 
for  the  Commonwealth  Piers  in  September. 
.Among  the  improvemems  contemplated  are  a 
grain  elevator,  a  large  freight  shed,  two  rail- 
road tracks  and  a  broad  teaming  avenue. 

New  Jersey. 

©The  Turner  Construction  Co..  11  Broad- 
way, New  York  City,  has  been  awarded  the 
contract  for  the  construction  of  a  five-story 
factory  building  for  the  Robert  Reiner  Import- 
ing Co.,  Ilackensack  plank  rd.  and  Gregory 
av.,   Wcchawken.   N.  J.     Building  to   be   123x 

let  recently. 
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104  ft.,  reinforced  concrete  throughout.  Fred- 
erick W.  Fischer,  architect.  Work  is  to  be 
undertaken  at  once. 

New  York. 

4*Bids  will  be  received  until  noon,  .'Vug.  28. 
by  Joseph  J.  O'Connell,  Health  Officer.  Port 
of  New  York.  Rosebank,  Staten  Island,  N.  Y., 
for  constructing  a  pier  at  the  Quarantine  Sta- 
tion. Rosebank,  Staten  Island.  Plans  and 
specifications  may  be  consulted  and  blank 
forms  of  proposal  obtained  at  the  office  of  the 
Health  Officer  of  the  Port  of  New  York. 
Rosebank,  Staten  Island,  and  at  the  office  of 
the  State  Engineer  &  Surveyor.  State  Hall. 
.■\lbany.  N.  Y.  Complete  sets  of  plans  and 
specifications  wil  be  furnished  prospective  bid- 
ders upon  reasonable  notice  to  and  in  discre- 
tion of  the  State  Engineer  &  Surveyor.  State 
House,  .Mbany,  N.  Y. 

•J-Bids  will  be  received  until  noon,  Aug.  28, 
by  Joseph  J.  O'Connell,  Health  Officer.  Port 
of  New  York.  Rosebank,  Staten  Island,  N.  Y., 
for  pathological  laboratory  building,  construc- 
tion, heating,  plumbing  and  electric  work  for 
the  Port  of  New  York  at  the  Quarantine  Sta- 
tion, Rosebank.  Drawings  and  Specifications 
may  be  consulted  and  blank  form  of  proposals 
obtained  at  the  office  of  Dr.  Jos.  J.  O'Connell, 
Rosebank,  Staten  Island,  N.  Y.,  or  at  the 
office  of  the  State  .Architect.  Complete  sets 
of  plans  and  specifications  will  be  furnished 
prospective  bidders  upon  reasonable  notice  to 
and  in  the  discretion  of  the  State  Architect, 
Herman  W.  Hoefer,  Capitol,  .\lbany,  N.  Y. 

®The  Turner  Construction  Co.,  11  Broad- 
way, New  York  City,  has  been  awarded  the 
general  contract  for  the  construction  of  a 
factory  building  at  Dwight  and  Verona  sts., 
Brooklyn.  N.  Y.,  for  the  American  Stopper 
Co.  Building  to  be  140x80  ft.,  four  stories  in 
height;  reinforced  concrete  throughout.  M. 
Loney,  architect.  Work  is  to  be  undertaken 
at  once. 

©Following  bids  were  received  .A.ug.  G  by 
the  State  Superintendent  of  Public  Works,  Al- 
bany, for  the  Construction  of  barge  canal  ter- 
minals at  Ithaca,  Little  Falls  and  Mechanic- 
ville  :  Mechanicville  terminal — Barge  Canal 
Construction  Co.  of  New  Y'ork.  $50,883;  E. 
Brown  Baker  of  Herkimer.  $-5.5,634;  both  bids 
were  above  the  estimate  of  the  engineers  em- 
ployed by  the  State  Department  of  Public 
Works,  which  was  $^17,700.  The  New  York 
State  Dredging  Corp.  of  Rochester  submitted 
the  only  bid  for  the  Ithaca  terminal,  the  bid 
being  $4fi.784.  The  contract  was  awarded  to 
the  concern.  The  Aetna  Engineering  &  Con- 
tracting Co.  of  Herkimer  submitted  a  bid  of 
$.58,361  for  the  Little  Falls  terminal ;  both  bids 
come  within  the  estimates  of  the  Department 
of  Public  Works  engineers. 

North  Carolina. 

®Thc  Southern  Ferro  Concrete  Co.,  engi- 
neers and  contractors,  .\tlanta,  Ga.,  has  been 
awarded  the  contract  for  all  work  in  connec- 
tion with  the  design  and  erection  of  all  re- 
inforced concrete  work,  comprising  the  foun- 
dations, floors,  roofs  and  columns  for  a  large 
hotel,  to  be  erected  at  Asheville,  N.  C.,  for 
E.  W.  Grove  Park.  The  building  will  be  six 
stories  in  height.  !iOx37.")  ft.  The  walls  of  the 
hotel  will  be  built  of  the  rough  mountain 
stone,  but  the  interior  will  be  modern  and 
up  to  date  in  every  respect. 

®J.  H.  Sands  &  Co.,  Roanoke,  has  been 
awarded  a  contract  by  the  Southern  .■Muminum 
Co.  for  excavating  a  canal  at  Whitnct.  The 
Aluminum  Co.  also  let  a  contract  to  H.  B. 
Hardaway.  Columbus.  Ga.,  for  completing  a 
large  dam  on  the  Yadkin  River.  The  two 
contracts  are  reporti-,1  to  amount  to  about 
$7.50,000. 

Ohio. 
•J«Bid4  will  1,1  received  until  noon,  Aug.  29, 
by  W.  H.  KIrhy.  Sccretarv  to  the  Director  of 
Public  Service.  \r..  101,  City  Hall,  Cleveland, 
C>..  lor  pipi.  cuverine  and  conduit  for  under- 
ground steam  hc^iiiiif;  system  for  the  Citv  of 
Cleveland.  _  Speci'';-:i'' ms  may  be  obtained  in 
the  office  .'f  tbt-  < '  us  -v  ■;'.ng  Enfiiincer,  Roniv. 
.31!!.  City  Il.ill. 


4.Bids  will  be  received  until  noon,  Aug.  24, 
by  B.  E.  Eckard,  Clerk  Trustees  of  Public 
Affairs,  Medina,  O.,  for  the  furnishing  and 
laving  or  furnish  or  laving  of  approximately 
1.3',200  ft.  of  2  in.  steel  gas  pipe  and  the  fit- 
tings for  the  same  to  reach  the  pumping  sta- 
tion of  the  water  works  on  Rocky  River  about 
two  miles  east  of  village,  according  to  plans 
and  specifications  on  file  in  the  office  of  the 
Clerk.  ..,, 

^Bids  will  be  received  until  noon,  Aug.  2b, 
bv  H.  A.  Buerhaus,  County  .Auditor,  Zanes- 
v'ille.  O.,  for  furnishing  material  and  labor 
for  the  erection,  construction  and  installing 
of  a  laundry  plant  in  the  laundry  building  at 
the  Avondale  Children's  Home.  Muskingum 
County,  as  follows :  One  32.'c.54-in.  solid  head, 
galvanized  iron  case,  brass  cylinder  washer; 
one  26-in.  solid  curb  extractor,  complete,  with 
safetv  cover;  one  60-gal.  galvanized  iron  soap 
tank  complete,  with  boil  pipe;  one  sectional, 
two-opening  metallic  cabinet  dry  room,  7x9-ft., 
motor-driven  fan  complete,  with  three  stands 
of  coil,  floor  tracks;  three  all-metal  trucks, 
each  truck  fitted  with  nine  metal  bars:  one 
trap  for  dry  room ;  one  three-compartment 
stationary  tub,  30  in.  sq. ;  one  washroom  truck  ; 
one  two-section  75-in.  sectional  F.  W.  ironer, 
motor  attached ;  one  trap  for  F.  W.  ironer ; 
one  10-gal.,  heat-retaining  starch  cooker ;  three 
self-contained  ironing  boards  with  sleeve 
boards ;  one  two-tier  laundry  stove ;  one  6- 
h.  p.,  110-v.  d.  c,  approximately  1100  r.  p.  m., 
motor,  with  all  acessories  such  as  shafting, 
hangers,  pulleys,  belting,  pipe,  valves  and  fit- 
tings, etc. 

•{"Bids  will  be  received  until  noon.  Aug.  26, 
by  Chas.  W.  Stage,  at  the  office  of  the  Di- 
rector of  Public  Safety.  Room  100,  City  Hall, 
Qeveland,  O..  for  building  a  dairy  barn  at 
the  Coolcy  Farms.  Farm  Colony  Division. 
Warrensville.  O. 

•{•Bids  will  be  received  until  noon,  .Aug.  26, 
bv  Chas.  W.  Stage,  Director  of  Public  Safety, 
Room  109,  City  Hall,  Cleveland,  O..  for  fur- 
nishing steam-driven  electric  generating  unit 
switchboard  and  appliances  at  the  Cooley 
Farms,  Farm  Colony  Division.  Warrensville, 
Ohio. 

4«Bids  will  be  received  until  noon.  .Aug.  28. 
by  W.  H.  Kirby,  secretarv  to  the  Director  of 
Public  Service,  No.  104  City  Hall,  Cleveland, 
O.,  for  pipe  and  fittings  for  underground 
steam  heating  system  for  the  City  of  Cleve- 
land, O.  Specifications  mav  be  obtained  in  the 
office  of  the  Constructing  Engineer,  Room  310 
City  Hall. 

Oregon. 

^•Bids  will  be  "-eceived  until  11  a.  m.,  Sept. 
30,  by  M'aj.  J.  F.  Mclndoe.  U.  S.  Engineer, 
321  Custom  House  Portland,  Ore.,  for  con- 
structing two  steel  bull  24-in.  dredges,  "Mult- 
nomah" and  "Wahkiakum." 

•|«Bids  will  be  received  until  11  a.  m.,  Sept. 
13.  by  Maj.  J.  F.  Mclndoe.  U.  S.  Engineer, 
Portland,  Ore.,  for  furnishing  boilers  for  U. 
S.  dredges  Multnomah  and  Wahkiakum. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
4.  by  Maj.  J.  F.  Mclndoe.  U.  S.  Engineer, 
Portland,  Ore.,  for  constructing  and  delivering 
one  floating  pile  driver. 

The  Chamber  of  Commerce  and  business 
men  of  Marshfield.  Ore.,  have  taken  up  a  plan 
suggested  by  Councilman  F'.  E.  Allen  for  ex- 
tending a  new  water  front  the  entire  length 
of  the  city.  The  plan  is  to  have  all  buildings 
removed  for  a  distance  of  20  feet  from  the 
harbor  line  and  secure  from  the  Government 
permission  to  set  out  the  harbor  line  20  ft. 
into  the  bay.  This  would  give  40  ft.  clear  for 
the  building  of  wharves. 


Pennsylvania. 

Test  borings  have  been  started  for  two  new 
pier  groups,  which  are  propo.scd  Iv  the  Dock 
Department  of   Philadelphia. 

Rhode  Island. 

•{•Bids  will  be  received  unti;  IJ  a.  m.,  Aug 
24.  by  Bureau  of  Y'ards  and  Docks,  N^'vy  De- 
partment, Washington,  D.  C.  for  two  hand- 
fired  2j0-h.  p.  horizontal  longif.'.dlna!  drum 
water  tube  boilers  for  200  lbs.\)rcssure.  to  'pe 

^indicates  work  now  open  for  bids,    ©indkates  a  contra 


installed  at  the  naval  torpedo  station,  New- 
port, R.  I.  Amount  available,  $1.5,000.  Plans 
and  specifications  can  be  obtained  on  applica- 
tion to  the  btreau  or  to  the  naval  station 
named. 

Texas. 

•{•Bids  will  be  received  until  noon,  Sept.  10, 
bv  Maj.  T.  A.  Jackson,  U.  S.  Engineer,  Dallas, 
Tex.,  for  iron  and  steel  delivered  at  Wilmer, 
Tex.,  on  Houston  &  Texas  Central  R.  R. 

•{•Bids  will  be  received  until  .Aug.  30  for 
the  erection  of  a  brick  and  terra  cotta  church 
building  for  the  First  M.  F,.  Church,  South, 
Hillsboro,  Tex.  Plans  on  file  with  the  archi- 
tects, C.  D.  Hill  &  Co.,  724  Wilson  BIdg.,  Dal- 
las, Tex.,  and  in  the  office  of  D.  W.  Campbell, 
Hillsboro,  Tex. 

■Virginia, 

^^Bids  will  be  received  until  1  :30  p.  m., 
Sept  .5,  by  F.  E.  Skinner,  Treasurer,  South- 
ern Branch,  N.  H.  D.  'V.  S..  National  Sol- 
diers' Home,  Va.  for  furnishing  and  erecting 
two  2.50  h.  p.  steam  boilers,  power  house 
(Building  No.  1.5  I. 

Washington. 

®Kieburtz,  Smith  &  Roundtree,  Baily  Bldg., 
Seattle,  Wash.,  have  l;een  awarded  the  con- 
tract for  constructing  a  $:fOO,000  building  at 
Bellingham,  Wash.,  iiy  the  Bellingham  Na- 
tional Bank.  Structure  will  be  110x12.5  ft.,  six 
stories,  of  concrete  construction.  John  Gra- 
ham, Lyon  Bldg.,  Seattle,  is  architect. 

■West  Virginia. 

®The  Barrows-Stewart  Co.,  40  Central  St., 
Boston,  Mass.,  has  been  awarded  a  second 
large  contract  on  a  commissicm  basis  for  the 
West  Virginia  Pulp  &  Paper  Co.  at  Piedmont, 
W.  Va..  consisting  of  a  gravity  section  con- 
crete dam  across  the  Potomac  River,  with 
heavy  reinforced  concrete  retaining  walls 
along  the  east  and  west  banks,  rock  fill  and 
timber  crib  work,  and  reinforced  concrete  in- 
take and  sluice,  fcrniing  a  new  water  storage 
system  for  the  Luke  Mills  of  the  company  at 
that  point.  F.  G.  Ten  Broeck,  200  l-'ifth  av.. 
New  York,  is  consulting  engineer  for  the 
owner.     Work  is  to  be  commenced  at  once. 

Wisconsin. 

^Bids  will  be  received  until  noon,  .Aug.  30, 
by  Lt.  Col.  George  A.  Zinn,  U.  S.  Engineer, 
Milwaukee,  Wis.,  for  constructing  and  deliv- 
ering the  composite  hull  dipper  dredge,  Ke- 
waunee,  with  machinery,   fittings,   etc. 

•{•Bids  will  be  received  until  noon  (central 
time),  Aug.  30,  by  Lieut.  Col.  G.  A.  Zinn, 
L'.  S.  Engineer,  Milwaukee.  Wis.,  for  con- 
structing and  delivering  the  composite  hull 
dipper  dredge  "Kewaunee"  with  machinery, 
fittings,   etc. 

Canada. 

•{•Bids  will  be  received  until  .\ug.  31  by 
H.  L.  Rixon.  Holland,  Man.,  Secretary  Hol- 
land Coal  Oil  Development  Co.,  Ltd.,  for  the 
sinking  of  a  test  well  at  or  near  Holland, 
Man.,  to  2,000  ft. 

®Fyske-Martin  Co.,  Calgary,  /Mbcrta,  have 
been  awarded  the  contract  for  the  construction 
of  a  10-story  newspaper  and  office  building  at 
Calgary  for  the  Herald  Publishing  Co.  Build- 
ing will  be  of  steel  and  reinforced  concrete 
construction  and  will  cost  about  $750,000. 
Brown  &  Vallana,  Calgary  and  Montreal,  are 
the  architects. 

©Contracts  were  awarded  on  .-Vug.  8  as  fol- 
lows, by  the  Canadian  Government :  'Wharf 
at  Orillia— D.  Conroy,  at  $10,000;  dredging 
River  Bourgeois,  N.  S.— Coastal  Dredging 
Co.,  at  22c  per  cu.  yd.;  breakwater  at  Lorne- 
ville,    N.    S.— John    Burns,    Ottawa.    Ont.,    at 

$;m.ooo. 

®Barnett-McQueen  Co.,  Ltd.,  Minneapolis, 
Minn.,  has  been  awarded  the  contract  at  $1,- 
170,.500  for  constructing  a  grain  elevator  at 
Port  .Arthur  for  the  Canadian  Government. 

The  City  Council  of  Toronto,  Ont.,  has 
voted  a  by-law  to  issue  $300,000  of  debentures 
for  the  construction  of  the  municipal  abattoir, 
mentioned  in  a  previous  issue  of   this  paper 

ct  let  recently. 
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NOTE  THE  DIAMOND  MESH  !  It 
distributes  any  concentrated  load  in  all  di- 
lections.  This  is  why  ECONO  STEEL 
REINFORCING  is  far  stronger  than  the 
longitudinal  bar  construction  where  a  con- 
centrated load  is  carried  on  one  or  two  bars. 

NOTE  THE  FLAT  SHEETS!  They 
are  laid  overlapping  and  require  no  tying  or 
stapling  to  hold  them  in  position.  You  se- 
cure a  perfect  bond  by  lapping  the  sheets 
with  one  mesh  on  the  end  and  one  on  tiie 
side.  The  elastic  limit  of  ECONO  STEEL 
REINFORCING  is  55,000  lbs.  per  square 
inch. 


CONSIDER  THE  ECONOMY  OF 
LABOR !  One  man  can  lay  ECONO  STEEL 
REINFORCING  on  account  of  iis  shape 
and  the  elimination  of  any  tying  or  spacing. 

We  carry  a  large  stock  of  this  material 
at  all  times  and  can  guarantee  you  prompt 
shipment.  Weights  vary  from  0.2  to  1..56 
lbs.  per  square  foot.  Area  per  12  inch  of 
width  ranges  from  .06  to  0.4  squaie  inch. 

Are  you  getting  our  monthly  bulletin, 
"Expanded  >'etal  Construction"?  It  con- 
tains hard  facts  and  interesting  details.  We 
shall  be  pieascd  to  put  you  on  the  mailing 
list,  if  you'll  send  your  name  and  address  to 


The  Largest  Eiclusive  Mannfacturers  of  Eipaoded  Mttal  and  Metal  Lath  io  the  World. 

North  Western  Expanded  Metal  Co. 

901  Old  Colony  Building,  Chicago,  111. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


MATERIAL.    LABOR.    SUPPLIES. 

ETC.,    FOR    CONSTRUCTION 

OF   HIGHWAY   BRIDGES. 

Office    of    the    Board    of    Public    Works, 

Denver,    Colorado,    August    6,    1912. 

Sealed  proposals  will  be  received  at 
the  office  of  the  Board  of  Public  Works 
of  the  City  and  County  of  Denver,  until 
11  o'clock  a.  m..  of  Thursday.  Septem- 
ber 5th.  1912.  for  furnishing  of  all  ma- 
terials, supplies,  tools,  labor,  etc.,  for 
and  the  construction  of  either  one  or  both 
of  two  reinforced  concrete  highw.iy 
bridges,  and  their  necessary  foundations 
across  Cherry  Creek  at  Market  and  Lari- 
mer streets  respectively,  in  the  city  and 
county  of  Denver,  under  and  by  author- 
ity of  a  Resolution  of  said  Board,  dated 
July    30.    1912. 

Each  bidder  must  submit  with  his  pro- 
posal, full  plans  and  details  showing  side 
and  end  elevations,  cross  sections,  stress 
sheets,  reinforcing  diagrams,  dimensions 
of  all  concrete  work  and  reinforcing 
steel,  together  with  specifications;  all  of 
which  will  be  returned  at  bidder's  ex- 
pense after  bids  are  opened  and  eon- 
tract  let,  if  not  used.  The  bidder  to 
whom  contract  is  .awarded  shall  furnish 
one  complete  set  of  tracings  to  be  filed 
in  the  office  of  City  Engineer. 

The  bridges  are  to  be  not  less  than 
one  hundred  feet  long  over  all;  not  less 
than  seventy-two  feet  wide  over  all  for 
Market  Street,  and  seventy-six  feet  wide 
for  Larimer  Street,  with  roadways  of 
forty-eight  feet;  sidewalk  shall  be  raised 
six  Inches  above  floor  at  curb  line;  road- 
way shall  be  paved  with  two  and  one- 
half  Inches  of  asphaltic  concrete;  all  sup- 
ports, piers  or  walls  to  extend  to  bed 
rock  or  be  carried  on  piles  as  may  be 
required:  designs  must  provide  for  the 
largest  possible  clear  waterway;  shall 
provide  for  a  working  live  lo.ad  of  not 
less  than  125  pounds  per  squ,ire  foot  over 
the  full  area,  or  a  concentrated  load 
equal  to  that  produced  by  an  18-ton  road 
roller  for  the  Market  Street  bridge;  and 
150  pounds  per  square  foot  or  a  concen- 
trated load  equal  to  that  produced  by  a 
75-ton  car  for  the  Larimer  Street  bridge. 
Existing  bridges  will  be  removed  by  the 
city. 

A  copy  of  said  resolution  and  this  ad- 
vertisement, may  be  seen,  and  profile 
ground  plan  and  details  of  the  site,  and 
blank  forma  of  proposals  mav  he  ob- 
tained by  known  responsible  bidders  at 
the  office  of  the  board. 

The  successful  bidder  will  be  required 
to  furnish  a  surety  bond  of  the  full 
amount  of  the  contract  price  for  ea<-h 
bridge  respectively  to  be  executed  by 
some  surety  company  to  be  approved  by 
this  board  and  the  Mayor,  and  to  be  kept 
in  force  until  after  the  bridges  have  been 
tested  In  accordance  with  the  terms  of 
the    specifications. 

To  insure  good  faith  on  the  part  of  the 
bidder,  a  certlflefl  or  cashier's  check  in 
the  sum  of  «2,50(.  00  for  each  bridge  bid 
upon,  on  some  approvc3d  bank  In  this  city 
mu.n  accompany  each  l.ld.  said  checks 
being  made  payable  to  the  treasurer  of 
the  cliy  and  county  of  Denver,  and  to  be 
forfellcd  to  said  city  and  countv  as  I'qu'- 
dated  damacfs  In  case  the  bid  shall  b- 
accerted  and  th-  ^  <.hlfT  shall  w  tr^ 
ten  d:,y,  ..ffer  not!,,-,,  of  sueh  a-^ceptance. 


given  personally  or  by  mail  to  his  ad- 
dress, to  enter  into  contract  awarded  to 
him. 

At  the  above  time  and  date  the  propo- 
sals will  be  publicly  opened  and  read 
aloud. 

The  previous  experience  and  responsi- 
bility, the  present  ability  of  the  bidder 
and  the  time  required  for  the  comple- 
tion of  the  work,  will  be  considered  by 
the  board  in  determining  which  is  the 
lowest   reliable    and    responsible   bidder. 

The    right    is    reserved    to    adopt    any 
plan  submitted  for  either  or  both  bridges, 
or  to  reject  any  or  all  bids. 
BY      ORDER      OF      THE      BOARD      OF 

PUBLIC    WORKS. 

By  Seth  B.   Bradley,   President, 


WATER  WORKS  IMPROVE- 
MENTS. 

Notice  is  hereby  given  that  the  un- 
dersigned Board  of  Public  Works  of 
the  city  of  La  Crosse,  will  receive 
sealed  proposals  at  their  office,  city  hall 
building,  La  Crosse,  Wis.,  until  2  o'clock 
p,  m..  on  the  29th  day  of  August,  1912. 
for  furnisliing  the  material  as  herein- 
after mentioned.  Separate  bids  being  en- 
tertained,  as   follows,   to-wit: 

a — 273  pieces  of  24-inch  cast  iron  pipe. 
382.145  tons;  1.125  pieces  20-inch  cast 
iron  pipe,  1.1S1.250  tons;  70  pieces  of  16- 
inch  cast  iron  pipe.  52,500  tons;  10  pieces 
of  12-inch  cast  iron  pipe.  4.926  tons;  52 
pieces    8-inch   cast   iron  pipe,    15.390  tons. 

b — 58,275    pounds    of   cast   iron   specials. 

c — 11    fire    hydrants. 

d— 4  24-inch  valves,  13  20-inch  valves. 
3  16-inch  valves.  6  12-inch  valves.  12 
8-inch    valves    and    38    6-inch    valves. 

-\11  of  the  above  material  to  be  fur- 
nished F.  O.  B..  La  Crosse,  Wis.,  and  in 
accordance  with  plans  and  specifications 
on  file  in  the  office  of  the  Board  of  Pub- 
lic  Works.   La   Crosse.    Wis. 

Each  bidder  shall  deposit  with  his  pro- 
posal a  certified  check,  payable  to  the 
order  of  the  Board  of  Public  Worlis.  La 
Crosse,  Wis.,  in  the  sum  of  15  per  cent 
of  the  amount  of  his  proposal,  the  same 
to  be  forfeited  to  the  City  of  La  Crosse. 
Wis.,  in  case  the  bidder  fails  to  enter 
into  a  contract,  in  accordance  with  his 
proposal,  should  the  same  be  accepted  by 
said   Board    of  Public  Works. 

Bonds  to  the  amount  of  50  per  cent 
of  the  amount  of  the  proposal  shall  be 
furnished  by  the  parties  to  whom  the 
contracts    shall   be    awarded. 

The  board  reserves  the  right  to  reject 
any    and    all    bids,    or    any    part    thereof. 

l>ated    this    5th   day  of   August,    1912. 
JAMES   T.    DAY, 
FRED    SCHNELL. 
GEORGE  PALK. 
Commlssioner.s    of    the    Board    of    Public 

Works. 

Audited,   August  5th.   1912. 

W.    J.    FRIES.    Comptroller. 


FOUR-TRACK    SUBWAY. 

BIDE  OPENED  SEPT.    12.   1912, 
for   the   construction   of  Section   No.    1   of 
tile  extension  of  the  Fourtli  Ave..  Brook- 
lyn, Rapid  Transit   Railroad  of  New  York 
City. 

5.771  feet  of  four-track  subway  In 
Fourth  Ave.,  Brooklyn,  from  43d  St.  to 
64th    St. 

Also  for  the  construction  of  Section  No. 
2,  7,939  feet  of  two-track  subway  in 
Fourth  Ave.,  Brooklyn,  from  64th  St.  to 
89th  St. 

Write   or   call    concerning    form  of   con- 
tract,   plans   and    specifications. 
PUBLIC     SERVICE     CO.VLMISSION     FOR 

THE    FIRST    DISTRICT, 

154  Nassau  St.,  New  York  Clt>-. 


CONSTRUCTION    OF    RAPID 
TRANSIT    R.    R. 

Bids  opened  September  10,  1912.  for 
the  construction  of  Section  1  of  the  Lex- 
ington Avenue  Rapid  Transit  Railroad  of' 
New   York  City. 

2.014  feet  of  two  track  subway  In 
Trinity  Place  and  Church  Street,  from 
Trinity  Place  and  Morris  Street  to 
Church  and  Dey  Streets. 

WYite   or  call    concerning   form   of   con- 
tract, plans  and  specifications. 
PUBLIC    SERVICE     COMMISSION    FOR 

THE    FIRST    DISTRICT. 

154  Nassau  Street, 
New   York    City. 


DRAINAGE  NOTICE. 

The  County  Auditor  of  Greene  Co., 
Iowa,  will  receive  sealed  bids  up  until 
noon  on  the  26th  day  of  August,  1912. 
for  the  material  and  labor  necessary  for 
the  construction  of  proposed  Drainage 
District   No.    82,   Greene  Co.,   Iowa. 

Plat,  profile,  and  specifications  are  on 
file  at  the  Auditor's  office.  Jefferson, 
Iowa. 

Certified  check  or  draft  of  10  per  cent 
of  the  amount  of  bid  must  accompany 
bid. 

E.   S.  GOSE. 
Auditor   of  Greene  Co..   Iowa. 


NOTICE  TO  CONTRACTORS. 

4S-IN.     RIVETED     STEEL    PIPR     LINE. 

Proposals  will  be  received  until  4  o'clock 
p.  m..  Aug.  26.  1912.  by  the  Water  Board 
of  the  city  of  Omaha.  Neb.,  for  the  In- 
stallation of  a  48-in.  riveted  steel  pipe  line 
10.522   feet   in    length. 

For  specifications  and  funlier  informa- 
tion address  R,  B.  Howell.  Water  Com- 
missioner. 


rJ^n  ®-  ?^°^V^^^„  OFFICE.  NashviUe. 
renn.,  Aug.  1.  1912.— Sealed  proposals 
for  rock  and  gravel  excavation  in  Ten- 
nessee Hiver  at  Big  Bend  Shoals  wdl  be 
received  at  this  office  until  V  am 
?«?«■  2.  ,1912,  and  then  publiclv  ooei^d' 
Maf  Eni^s"  °"  aPP"catlon.     H.'  Burgess, 


CLEANING  DRAINAGE 
DITCHES. 

The  Commissioners  of  the  Big  Slough 
Special  Drainage  District,  in  Champaign 
County,  Illinois,  have  advertised  for  bids 
for  cleaning  out  the  main  ditches  of  the 
district,  requiring  a  total  excavation  of 
91,124  cubic  yards.  Information  may  be 
received  from  Matt  Walsh,  Clerk  of  the 
District  at    Rantoul,    111. 


August  21,   191. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


WATER  WORKS  EXTENSION. 

MATERIAL       FOR       WATER       WORKS 
SYSTEM. 

Olney.    Illinois. 

Sealed  bids  for  materials  and  construc- 
tion of  extension  to  the  water  works 
system  in  the  city  of  Olney,  Illinois,  will 
be  received  by  the  city  clerk  of  said  city 
until  12  o'clock  noon  on  the  9th  day  of 
September,  1912,  and  same  will  be  opened 
at  a  meeting  of  the  city  council  at  S 
o'clock  P.  M.   on  said  date. 

Proposals  shall  be  made  on  printed 
blanks  proWded  therefor  and  enclosed  in 
a  sealed  envelope  and  addressed  to  the 
clerk  of  the  city  of  Olney  and  endorsed 
"Proposals  for  water  works  Extension." 
The  prices  for  materials  and  labor  shall 
be  stated  in  the  respective  columns  pro- 
vided for  the  same. 

All  bids  shall  be  itemized  into  classes 
ind  shall  state  the  amount  and  rate  for 
each  class  and  shall  also  state  a  gross 
sum  for  labor  and  materials  for  the  com- 
pletion of  the  improvement  as  a  whole. 
Each  bid  shall  be  accompanied  by  a  cer- 
tmed  check  certified  to  by  a  responsible 
bank,  payable  to  the  Mayor  of  the  city  of 
Olney  in  his  official  capacity  for  ten  per 
cent  of  the  proposed  bid,  as  a  guarantee 
that  in  case  the  bidder  is  awarded  the 
contract  that  such  bidder  will  enter  into 
a  contract  and  give  the  bond  required  to 
secure  the  execution  of  the  contract.  The 
person  to  whom  the  contract  may  be 
awarded  shall  enter  into  a  contract  with- 
in ten  days  for  the  performance  of  the 
same  and  shall  give  bond  to  the  amount 
of  tifteen  per  cent  of  the  contract  price 
to  the  city  of  Olney  guaranteeing  the 
faithful  performance  of  the  contract, 
which  said  bond  must  be  satisfactory  to 
and   be   approved  by   the   mayor. 

All  proposals  and  the  contract  that  may 
be  entered  into  shall  be  controlled  by 
Ordinance  No.  5S9  of  the  city  of  Olney 
and  the  plans,  profile  and  specifications 
in   relation  to  the  same. 

Plans,  profile  and  specifications  are  on 
file  with  the  city  clerk  of  the  city  of 
Olney,    Illinois. 

The  city  council  shall  have  the  right 
to   reject  any  and   all   bids. 

Dated,    August   12th,   1912. 

JOHN  MARTIN,   Mayor. 

B.    A.   LAUN,    City   Clerk. 

Of    the    city   of    Olney,    Illinois. 


THREE-TRACK  SUBWAY. 

BIDS   OPENED   SEPT.   13,    1912, 
for   the   construction    of   Section   No.   1    of 
the   Southern   Boulevard  and  Westchester 
Avenue    Rapid    Transit    Railroad    of   New 
York   City. 

7,127  feet  of  three-track  subway  in 
138th  St.  and  Southern  Blvd.  from  Alex- 
ander Ave.   to  about   147th  St. 

Write   or   call   concerning   form   of   con- 
tract,   plans   and   specifications. 
PUBLIC    SERVICE    COMMISSION     FOR 

THE   FIRST   DISTRICT, 

l.'i4  Nassau  St.,  New  York  City. 


U.  S'.  ENGINEER  OFFICE,  Duluth, 
Minn.,  Aug.  16,  1912.— Sealed  proposals 
for  building  rubble  mound  breakwaters 
at  Superior  Entry,  Wis.,  will  be  received 
here  until  noon,  Sept.  16,  1912.  and  then 
publicly  opened.  Information  on  appli- 
cation.    E.    D.   PEEK,   Capt.,   Engrs. 


GARBAGE  DISPOSAL  PLANT. 

NOTICE   TO    CONTU.\CTORS. 

Sealed  proposals  will  be  received  by 
the  Borough  Secretary,  at  the  Municipial 
building,  Eighth  avenue,  Munhall,  Pa., 
until  0  p.  m.,  August  27,  1912,  for  the 
construction  of  the  foundation.s,  building, 
lining  of  kilns,  building  of  furnaces  and 
erection  of  kilns  and  all  necessary  work 
to  complete  the  Job  as  per  blue  prints  1 
to  13.  The  kilns  being  placed  on  the  site 
by  the  Borough  of  Munhall. 

Proposals  shall  be  accompanied  by  a 
certified  check  with  an  amount  equal  to 
five  (5)  per  cent  of  the  proposal  as  a 
guarantee  that  contract  will  be  executed 
within  ten  (10)  days  after  notification  of 
award. 

Specifications  and  drawings  are  filed  at 
the  office  of  the  Borough  Secretary,  and 
can  be  obtained  complete  with  proposal 
blanks  and   concrete  forms. 

A  special  deposit  of  five  ($5.00)  dollars 
:s  required,  which  will  be  refunded  to 
all  parties  bidding  on  the  work  if  plans 
are  returned  on  or  before  August  27,  1912. 

The  Borough  Council  reserves  the  right 
to    reject    any    and  all    bids. 

The  words  "Proposals,  Garbage  Fur- 
nace," must  be  plainly  marked  on  the 
outside  cover  of  all  proposals  by  order  of 
Borough  Council. 

H.    I.    MACLAY, 
Secretary. 


KILNS  AT   GARBAGE  DISPOSAL 
PLANT. 

NOTICE    TO    CONTR.A.CTORS. 

Sealed  proposals  will  be  received  by 
the  Borough  Secretary  at  the  Municipal 
building.  Eighth  avenue,  Munhall,  Pa., 
until  5  p.  m.,  August  27,  1912,  for  the 
construction  of  two  kilns  and  machinery 
complete,  including  two  stacks,  to  be  de- 
livered complete  on  site  of  garbage  dis- 
posal plant,  and  all  necessary  work  as 
per  blue  prints  1  to  13. 

Proposals  to  be  accompanied  by  a  cer- 
tified check  with  an  amount  equal  to 
five  (5)  per  cent,  of  the  proposal,  as  a 
guarantee  that  contract  will  be  executed 
within  ten  (10)  days  after  notification 
of    award. 

Specifications  and  drawings  are  filed 
at  the  office  of  the  Borough  Secretary 
and  can  be  obtained  complete  with  pro- 
posal  blanks   and   contract   forms. 

A  special  deposit  of  five  ($5.00)  dollars 
is  required  which  will  be  refunded  to  all 
parties  bidding  on  the  work  if  plans  are 
returned  on   or  before  August  27th,    1912. 

The  Borough  Council  reserves  the  right 
to  reject  any  and  all   bids. 

The  words  "PROPOSALS,"  CON- 
STRUCTION of  two  kilns,  etc.,  must  be 
plainly  marked  on  tho  outside  cover  of 
all  proposals  by  order  of  Borough  Coun- 
cil. 

H.   I.   MACLAY,    Secretary. 


WANTED. 

Bids  on  100,000  cu.  yds.  earth  work  on 
new  Farley  &  Iowa  Northern  Rjiilway, 
running  north   from   Farley,   Iowa. 

Contractors,  communicate  with  Iowa 
Northern  Railway,  Box  49G,  Dubuque, 
Iowa. 


NOTICE  TO  CONTRACTORS. 

ST.A.TE    OF    NEW    YORK, 
HEALTH    OFFICER'S    DEPARTMENT. 
Rosebank,   N.  Y. 

Sealed  proposals  for  constructing  a 
pier  at  the  Quarantine  Station,  Rose- 
bank,  Staten  Island,  will  be  received  by 
Doctor  Joseph  J.  O'Connell,  Health  Of- 
ficer, Port  of  New  York,  Rosebank, 
Staten  Island,  N.  Y.,  until  12  o'clock 
noon  on  August  28,  1912,  when  they  will 
be  opened  and  read  publicly. 

Proposals  should  be  accompanied  by 
certified  check  in  the  sum  of  i  per  cent 
of  the  amount  of  bid  and  the  contractor 
to  whom  the  award  is  made  will  be  re- 
quired to  furnish  surety  company  bond 
in  the  sum  of  50  per  cent  of  the  amount 
of  the  contract  within  ten  days  after  the 
official  notice  of  award  of  contract,  and 
in  accordance  with  the  terms  of  the 
specifications.  The  right  is  reser\'ed  to 
reject  any  or  all  bids. 

Plans  and  specifications  may  be  con- 
sulted and  blank  forms  of  proposal  ob- 
tained at  the  office  of  the  Health  Officer 
of  the  Port  of  New  York,  Rosebank, 
Staten  Island,  and  at  the  office  of  the 
State  Engineer  and  Surveyor,  State  Hall, 
-Albany,   N.   Y. 

Complete   sets   of   plans   and    specifica- 
tions   will    be    furnished    prospective    bid- 
ders   upon    reasonable    notice    to    and    in 
discretion  of  the  State  Engineer  and  Sur- 
veyor,   State    House,    Albany,    N.    Y. 
(Signed)     JOSEPH   J.   O'CONNELL. 
Health    Officer, 
Port  of  New  York. 

Dated.  Rosebank,  Staten  Island,  Aug- 
12.   1912. 


DRAINAGE    CONSTRUCTION. 

The  Auditor  of  Greene  County,  Iowa, 
will  receive  sealed  bids  up  till  noon  on 
the  5th  day  of  September,  1912,  for  the 
material  aiid  labor  necessary  for  the 
construction  of  Drainage  District  No.  78 
in  Greene  County,  Iowa.  Certified  check 
or  draft  of  ten  per  cent  of  the  amount 
of  bid  to  accompany  same,  and  the  right 
reserved    to    reject    any    and    all    bids. 

For  full  Information  write  or  call  on  the 
Auditor  of  Green  County.  Jefferson,  Iowa. 
E.   S.    GOSE,   Auditor. 


SANITARY  SEWERS. 

Sealed  bids  will  be  received  until  12 
o'clock  (noon),  Sept.  5.  1912,  by  the  City 
Clerk  of  Toledo.  Iowa,  for  the  construc- 
tion of  approximately  31,000  ft.  of  sani- 
tary sewers. 

Plans,  specifications  and  form  of  pro- 
posal may  be  obtained  from  said  City 
Clerk  or  from  Sam  Stigerwalt,  Engi- 
neer, -Ames,  Iowa. 

J.    N.   LICHTY,   City   Clerk. 
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Concrete  Books 


The  Constructors'  Guide  to  Methoc^'^  and  Costs 

"Concrete  Construction,  Methods  and  Costs."  by  H.  P.  Gillette  and  Charles  S.  Hill. 

This  treats  of  the  best  methodic  employed  in  all  classes  of  concrete  construction  and  gives  detailed  analysis  of  costs.    6s9 
inches,  700  pages,  over  300  iHustrations,  price  f5.00  net. 

A  Comprehensive  Treatise  On  Concrete  Design  and  Construction 

"Concrete  and  Reinforced  Concrete  C^mstruction,"  by  Homer  A.  Reid. 

Over  200  working  drawings  of  bridges,  bridge  piers  and  culverts. 

Over  60  "  "  "  sewers,  water  mains  and  reservoirs. 

Over    30         "  "  "  retaining  walls  and  dams.  ,„      .,  •      »- n/>      . 

Over  200         "  "  "  buildmgs  and  foundations.  6xP  inches.  ")00  pages,  70  tables,  price  »5.00  net 

The  Concrete  Specialists'  Pocketbook 

"The  Reinforced  Concrete  Pocketbook"  by  L.  J.  Mensch 

A  real  pocket-book  of  tables  and  formulae  for  aid  in  design  and  construction  of  girders,  slabs,  footings.  columnSj^  archM 
chimneys,  etc.;  including  cost  data.    Contains  a  large  amount  of  valuable  information  in    a  very  small  compass, 
pages.  4-ix6-l  inches,  88  diagrams,  price  54.00  net. 


Leather,  216 


Diagrams  for  Rapid  Concrete  Designing 

"Diagrains  for  Designing  Reinforced  Concrete  Structures"  by  G.  F.  Dodge. 

All  elements  entering  into  reinforced  concrete  design  are  investigated,  and  all  possible  combinations  are  presented,  with 
results  given  in  simple  practical  form.    Coth  15i  x  12i  inches,  112  pages,  43  diagrams;  price  $4.00  net. 

Elastic  Arch  Computation  Simplified 

"Theory  and  Design  of  Reinforced  Concrete  Arches"  by  Arvid  Renterdahl. 

Unlike  any  previous  book  it  explains  thoroughly  every  principle  involved  and  without  any  missing  steps  in  the  mathema- 
tics.    Cloth.  6x9  inches,  132  pages  with  49  diagrams  and  1  7  tables;  price  S2.Q0  net. 

The  Concrete  Workers'  Manual  of  Design  and  Construction 

"Reinforced  Concrete;  A  Manual  of  Practice,"  by  Ernest  McCuUough. 

The  practical  details  of  construction  arc  given  in  a  clear  and  simple  manner,  free  from  complications  often  found  in  larger 
treatises.    5x7^^  inches,  136  pages,  price  $1.50  net.  .-  j 

The  Standard  Handbook  fo/'X!ieneral  Practice 

"Engineers'  Pocketbook  of  Reinforced  Concrete,"  by  E.  Lee  Heidenreich. 

The  design  of  Bridges.  Abutments,  and  Retaining  W.aUs,  Culverts,  Conduits.  Sewers,  Pipes  and  Dams.  Chimneys,  Tanks, 
Reservoirs,  Bins,  Grain  Elevators,  and  miscellaneous  data.  80  tables  of  great  value,  with  formulas  for  the  design  of  various 
concrete  structures,  illustrated  by  examples.  This  booH  has  the  reputation  of  being  the  ideal  handbook  on  the  subject.  Leather 
374  pages,  over  160  illustrations  and  diagrams.     43  :;x6\_'  inches .  price  S3. 00  net. 

Approved  Practice  in  Concrete  Bridge  and  Culvert  Work 

"Concrete  Bridges  and  Culverts,"  by  Henry  Grattan  Tyrrell. 

The  author  aimed  to  produce  a  read'anble  and  practical  work  on  ordinary  railway  and  highway  bridges,  and,  therefore, 
eliminated  mathematics  as  much  as  possible.    Leather.  4^2^  6?4  inches,  272  pages,  10  tables  and  66  illustrations,  price  $3.00  net. 

Instruction  Book  for  Concrete  Inspectors 

■■(■  ncretc  Inspection,"  by  Charles  S.  Hill. 

The  writer  sets  down  a  scries  of  rules  for  the  safe  guidance  of  those  interested  in  concrete  inspection  with  explanation  for 
each  rule  given.    Cloth,  3Hx6  inches,  18o  pages,  price  SKOO  net. 

A  Compendium  of  Concrete  Test  Data 

"Cements,  Mortars  and  Concretes"  Their  Physical  Properties,  by  Myron  S.  Falk. 

The  results  of  tests  for  15  yeats.  collected,  class'.fu-d  and  summarized,  covering  \he  general  physical  properties,  also  elastic 
and  ficx'-ral  proijerties.  of  cements  and  concre'es.    6x9  inches,  184  pages,  numerous  diagrams  and  tables,  price  $2.50  net. 
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Adulterated  Cements. 

Cement  adulteration  is  comparatively  easy. 
If  it  be  done  with  reasonable  skill  and  judg- 
ment it  is  not  likely  to  be  detected  by  the 
great  majority  of  cement  users.  Indeed,  de- 
tection is  certain  only  by  means  of  special 
tests  conducted  by  experienced  observers. 
Thereupon  it  is  creditable  to  be  able  to  assert 
that  the  standard  of  purity  of  commercial 
cements  is  notably  high.  Adulterated  com- 
mercial cements  are  rare.  This  being  the  case 
and  the  price  of  such  cements  being  remark- 
ably low,  it  would  seem  improbable  that  cem- 
ent adulteration  should  be  a  problem  likely  to 
demand  attention.  It  would  not  demand  at- 
tention were  not  cement  users  so  susceptible 
to  the  attractions  of  adulteration.  Cement 
users  are  almost  the  only  adulterators  of  cem- 
ent. They  cannot  be  wholly  condemned  be- 
cause of  the  practice,  as  in  many  cases  it  is 
warranted  and  is  supported  by  high  authority, 
but  the  disposition  to  believe  that  judgmatical 
adulteration  is  generally  meritorious  is  get- 
ting abroad  and  this  deserves  condemnation. 

The  notion  that  cominercial  cement,  espe- 
cially Portland  cement,  can  be  beneficially 
adulterated  is  not  new.  As  many  as  20  years 
ago  one  of  the  editors  of  this  journal  assisted 
in  the  preparation  for  a  technical  journal  ot 
an  article  describing  a  new  cement  called 
"sand  cement"  or  "silica  cement,"  tii^de  by 
grinding  very  finely  together  commercial  Port- 
land cement  "and  a  pure  quart?,  sand.  We  can- 
not assert  that  this  was  the  first  of  adulterated 
or  more  correctly,  perhaps,  modified  cements. 
Probably  it  was  not,  but  it  was  very  early  in 
the  history  of  Portland  cement  manufacture 
in  America,  and  1^  -vas  tlie  precursor  of  many 
other  suggested  adulterations  in  which  m  turn 
the  proposed  adulterants  were  raw  clay,  burned 
clav,  slaked  lime,  ashes,  natural  cement,  rag- 
stone,  tufa,  etc.  Coming  down  to  ^recent  ex- 
amples we  have  only  to  note  the  'tufa  cem- 
ent" being  used  on  the  Los  Angeles  aqueduct, 
the  "Puzzualana-Portland"  cement  mixtures 
used  in  Europe  for  concrete  marine  works 
and  the  "silica  cement"  to  be  used  ori  the 
Arrowrock  dam  of  the  United  States  Reclama- 
tion Service.  t  .•  i 

A  fair  presumption  of  this  bit  of  history  is 


this:  Since  the  possibilities  of  certain  admix- 
tures of  commercial  cements  and  certain  for- 
eign substances  are  not  recent  discoveries, 
they  would  not  have  been  so  little  developed 
were  they  of  great  general  worth.  We  admit 
that  evidence  of  such  nature  does  not  neces- 
sarily prove  anything  and  tliat  an  important 
question  should  not  be  decided  by  it  alone. 
Let  us  look,  therefore,  into  the  actual  experi- 
ence with  cement  adulterants. 

Tests  of  the  "sand  cement"  promoted  a 
score  of  years  ago  showed  it  to  have  strength 
equal  to  and  often  greater  than  that  of  com- 
mercial Portland  cement.  It  was  used  in  a 
number  of  structures  and  some  of  them  struc- 
tures of  importance,  and  it  gave  good  results. 
Its  production  as  a  commercial  cement  never 
grew  to  importance  because  the  expense  of 
production  was  too  great  to  permit  it  to  com- 
pete in  the  open  market  with  commercial 
Portland  cements.  Setting  aside  the  question 
of  cost,  what  has  been  the  judgment  of  ex- 
perience with  sand  cement.  It  is  very  fairly 
summarized  by  Mr.  W.  Purves  Taylor  as  fol- 
lows ;* 

This  degree  of  fineness  of  the  finished  mate- 
rial must  be  luch  that  at  least  95  per  cent 
shall  pass  the  No.  -..v.  steve.  .\lthough  neat 
briquettes  of  this  cement  are  weaker  than  the 
Portland  cement  of  which  It  is  made,  briquettes 
ot  1:3  sand  mixture  give  almost  equal  strength, 
uue  to  the  extreme  fmeness  ot  tnr  -»ment, 
which  enables  it  to  form  a  more  per  ect  coat- 
ing on  the  sand  grains,  and  also  to  the  tine  par- 
ticles of  sand,  which  produce  a  l>etter  graded 
and  hence  denser  mortar. 

So  far  as  the  value  of  sand  as  an  admix- 
ture of  cement  goes,  we  have  it  measured  in 
this  quotation.  The  grinding  of  the  sand 
with  the  cement  until  the  mixture  passes  the 
same  sieve  test,  that  the  cement  originally 
passed  results  in  a  still  finer  grinding  of  the 
cement  particles  of  die  mixture  and  thus  in 
increasing  the  mortar  making  value  of  these 
particles.  Also  the  ground  sand  adds  another 
size  of  particles  with  which  to  improve  the 
even  gradation  from  fine  to  coarse  which 
distinguishes  perfection  in  a  sand  for  cement 

"^Praotlrnl    Cement   Testing,"   The   Myron    C. 
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mortar.  If  now  the  grinding  into  commercial 
cement  of  sand  produces  a  mixture  in  any 
case  which  costs  less  than  the  pure  commer- 
cial cement,  w'e  have  in  that  case  an  economic 
reason  for  adulteration.  This  reason  does 
not  exist  generally  because  it  exists  in  some 
one  specific  case,  nor  may  it  exist  in  any  other 
specific  case  where  correspondingly  like  ma- 
terials, care  in  their  admixture,  etc.,  do  not 
prevail. 

Turning  now  to  the  "tula  cement"  used 
on  the  Los  Angeles  aqueduct,  experience  so 
far  indicates  that  the  ground  mixture  of  com- 
mercial cement  and  volcanic  tufa  is  strong 
and  meets  satisfactorily  all  <  rdinary  tests.  It 
gives  a  much  cheaper  cementing  material  than 
is  pure  Portland  cement.  It  is  asserted  that 
it  gives  sound  and  durable  work  and  just  as 
strongly  asserted  that  it  does  not.  It  is  not 
definitely  stated  by  its  users  whether  they 
anticipate  that  the  added  tula  has  any  chem- 
ical reaction  with  the  cement  ingredients,  but 
they  liken  the  tufa  cement  to  the  trass- 
cenients  of  Germany  in  which  there  is  under- 
stood to  be  certain  such  reactions  between  the 
silicic  acid  and  the  lime  compounds  of  the 
cement.  Like  "sand  cement."  "tufa  cement" 
docs  not  test  as  high  neat  as  does  pure  Port- 
land cement,  but  in  mortar  mixtures  it  equals 
corresponding  Portland  cement  mixtures  in 
strength.  Very  fine  grinding  of  the  mixture 
is  an  important  factor  in  its  successful  ac- 
tion. The  points  of  likciuvs  between  "sand 
cement"  and  "tufa  cenieni"  will  at  once  be 
observed :  Great  fineness  is  an  important 
essential  in  both,  and  both  give  the  best  re- 
sults when  mixed  into  mortar.  The  conclu- 
sions drawn  in  respect  to  the  value  of  sand 
aduherntion  are  clearly  true  also  for  tufa 
adulteration. 

We  have  so  recently  discussed  the  Puz7no- 
lana-Portland  cement  mixtures  being  used  in 
Euroix'  for  marine  concrete  works  that  we 
need  not  consider  them  at  length  here.  They 
are  wholly  alike  in  nature  to  the  tufa  cement 
used  at  Los  Angeles,  but  the  amount  of  sili- 
cious  material  added  is  far  smaller.  The  pur- 
pose of  the  addition  also  is  not  primarily  to 
obtain  a  cheaper  cementing  material,  but  to 
obtain    one    with    fewer    unstable    lime    com- 
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pounds  liable  to  expansion  when  subjected  to 
the  action  of  sea  water. 

Considering  the  other  adulterants  which 
have  from  time  to  time  been  suggested  and 
used,  such  as  clay  and  hydrated  lime,  it  can 
be  said  that  used  under  certain  restrictions  as 
to  character  and  amounts,  they  do  not  appear 
to  be  materially  harmful  and  in  some  cases  are 
distinctly  benehcial,  and  where  they  also  cheap- 
en the  work  they  may  reasonably  be  used. 

To  summarize  the  points  which  we  have  en- 
deavored briefly  to  convey  in  the  matter  of 
cement  adulteration  we  may,  we  think,  say: 
Investigations  and  experience  would  indicate 
that  Portland  cement  is  not  injured  in  its 
practical  use  by  the  grinding  in  of  any  of 
several  materials  which  are  truly  adulterants. 
In  fact,  in  many  cases  such  adulteration  gives 
beneficial  results.  Safety  in  the  use  of  adul- 
terants, however,  lies  in  precise  knowledge  of 
their  character,  of  the  amounts  which  can  be 
used  and  of  the  care  with  which  they  should 
be  incorporated.  Unless  this  knowledge  and 
all  that  follows  from  it  can  be  exacted  with 
certainty,  adulteration  of  cement  is  distinctly 
a  risk.  In  conclusion,  we  will  say  what  we 
have  said  before :  There  is  nothing  gained  in 
using  an  adulterated  or  "moditied"  cement  ex- 
cept in  occasional  instances  a  cheaper  cement- 
ing material  or  one  which  will  meet  better  cer- 
tain special  conditions  such  as  found  in  marine 
work  or  sewerage  works.  Where  these  spe- 
cial conditions  do  not  exist  there  is  no  gain 
and  generally  some  danger  in  using  any  than 
reliable  makes  of  commercial  Portland  cem- 
ents. 


vention  The  resolution  was  introduced  by 
Mr    M.  N.  Baker  and  reads  as  follows: 

Resolved.  That  the  American  Water  Works 
.Association  urges  upon  Boards  of  Health  the 
importance  of  ascertaining  and  recording  the 
distribution  of  typhoid  fever  by  causes  and 
modes  of  infection,  to  the  end  that  a  division 
of  responsibility  may  be  made  between  water 
supply,  contact  cases,  general  insanitary  con- 
ditions, milk  and  othe»  food  supplies  liable  to 
contamination,    and    typhoid    carriers; 

And  Be  It  Further  Resolved,  That  Boards  of 
Health  be  urged  to  do  their  full  duty  in  the 
elimination  of  all  causes  of  the  spread  of  ty- 
phoid fever,  including  the  use  of  polluted  pri- 
vate wells,  or  other  polluted  water,  when  a  pure 
public  water  supply  is  available. 

Not  only  has  great  injustict?  been  done  wa- 
ter department  officials,  in  m.-iny  cases,  by  the 
tendency  on  the  part  of  alarmists  to  fix  the 
responsibility  for  all  typhoid  upon  the  public 
waier  supply,  but  what  is,  of  course,  of  much 
greater  importance  the  true  cause  of  the  in- 
fection has  remained  too  long  undiscovered, 
and  the  lack  of  confidence  in  the  public  sup- 
ply so  caused  has  prompted  many  people,  in 
the  outskirts  of  cities  where  other  sources  of 
supply  still  are  available,  to  return  to  the  use 
of  long  unused  and  often  highly  pollutied  shal- 
low, dug  wells.  The  water  works  superintend- 
ent should  keep  in  close  touch  with  the  health 
officer  or  board  of  health  in  his  city,  in  an 
effort  to  have  the  spirit  of  the  above  reso- 
lution put  into  effect  in  his  community. 


The    Interest    of    the    Water    Works 

Official  in  Typhoid  Fever  Cases 

and  Epidemics. 

V\'e  give  considerable  space  in  this  issue  to 
a  general  study  of  the  characteristics  of 
typhoid  outbreaks,  and  to  a  description  of  the 
methods  employed  in  locating  the  cause  and 
mode  of  infection  in  a  specific  case.  That 
water  works  men  are  determined  to  do  all 
they  can  toward  fixing  the  true  responsibility 
for  the  occurrence  or  prevalence  of  typhoid 
in  the  communities  in  which  they  work  is 
shown  clearly  by  the  adoption  of  a  resolu- 
tion to  that  effect  by  the  American  Water 
Works  Association  nt  their  latest  annual  con- 


The    Independent    Engineer    and    the 

Garbage  Problem. 

We  have  commented  editorially  on  the  ad- 
vantage to  a  city  resulting  from  employing  a 
disinterested  engineer  expert  to  recommend  a 
suitable  method  of  garbage  disposal  and  to 
design  the  necessary  works.  While  a  num- 
ber of  engineering  firms  of  high  standing  are 
now  well  equipped  for  handling  problems  of 
this  character,  with  only  the  needs  of  the  city 
in  mind,  that  fact  does  not  seem  to  be  per- 
fectly understood  by  city  officials.  A  short 
time  ago  the  editors  received  a  letter  from 
the  Commissioner  of  Public  Works  in  one 
of  the  principal  cities  of  the  far  west.  We 
quote  as  follows  from  his  letter  to  show  how 
the  garbage  problem  appears  to  him : 

We   are   just  about  to   send   a    city   represen- 


tative East  to  study  the  question  of  garbage. 
I  believe  I  understand  the  position  of  our  main 
technical  journals  on  this  subject.  It  is  to  be 
regretted,  however,  that  some  definite  conclu- 
sion cannot  be  arrived  at.  since  the  subject 
of  garbage  seems  to  be  disturbing  nearly  every 
large  city  in  the  United  States.  This  is  par- 
ticularly true  of  the  cities  along  the  Pacific 
Coast.  It  appears  to  be  necessary  for  every 
city  to  employ  a  high-priced  engineer  or  send 
some  representative  abroad  to  study  the  sub- 
ject. In  the  first  place  we  are  not  always  cer- 
tain that  the  expert  will  be  losal  to  the  em- 
ployer, and  that  he  is  not  connected  directly 
or  indirectly  with  some  construction  company. 
In  the  second  place  we  run  the  danger  of  the 
lack  of  a  technical  knowledge  necessary  to 
make  a  proper  investigation  and   report. 

Some  time  ago  I  wrote  to  the  Department  of 
Agriculture  regarding  the  subject,  hoping  that 
they  would  make  such  an  investigation  as  In 
a  general  way  might  be  applied  to  various  lo- 
cations. I  recognize,  of  course,  that  while  one 
type  of  destructor  might  be  satisfactory  in  one 
location,  for  various  reasons  it  could  not  be 
used  at  another  point.  However,  there  are 
many  essential  facts  which  could  be  determined 
to  furnish  substantial  basis  for  calculation.  W'e 
are  getting  reports  from  certain  plants  that 
indicate  that  they  are  bekig  operated  at  a  very 
low  cost.  It  would  be  a  matter  of  consider- 
able importance  to  know  through  a  statement 
made  by  the  government,  after  a  careful  Inves- 
tigation, that  the  figures  submitted  are  correct. 

The  letter  as  quoted  clearly  indicates  a  fear 
on  the  part  of  the  commissioner  that  a  com- 
petent and  unprejudiced  recommendation  of  a 
method  of  garbage  disposal  for  his  city  will 
be  hard  to  secure.  While  it  is  unfortunate 
that  some  high  city  officials  still  entertain  such 
fears,  it  is  not  surprising,  since  it  is  only  with- 
in the  past  very  few  years  that  independent 
engineers  have  established  themselves  in  this 
important  field  of  municipal  sanitation. 

On  inspection  trips,  such  as  the  one  re- 
ferred to  in  the  letter,  city  officials  should  not 
fail  to  visit  garbage  works,  designed  by  inde- 
pendent engineers,  municipally  built  and  oper- 
ated. Engineering  procedure  in  garbage  prob- 
lems is  now  as  clearly  defined  as  in  the  sewage 
problems.  Operation  costs  given  out  for  such 
plants  are  as  dependable  as  the  corresponding 
costs  for  water  stations  and  sewage  plants 
owned  and  operated  by  cities. 
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The  Physical  Significance  of  the  Elas- 
tic Limit — Standard  Nomenclature 
Desirable  in  Discussion  of 
Test  Data. 

The  desirability  of  adopting  a  standard  and 
distinctive  nomenclature  for  use  in  interpret- 
ing data  on  tests  of  the  materials  of  construc- 
tion was  emphasized  by  H.  F.  Moore,  of  the 
department  of  applied  mechanics  of  the  Uni- 
versity of  Illinois,  in  a  paper  before  the  an- 
nual convention  of  the  International  Associa- 
tion for  Testing  Materials.  The  importance 
of  uniformity  in  testing  apparatus  and  meth- 
ods also  is  discussed.  The  paper,  in  full,  fol- 
lows: 

The  term  "elastic  limit"  is  used  with  at  least 
four  different  meanings: 

1.  The  least  stress  at  which  a  material  re- 
tains permanent  deformation  (set)  after  the 
removal  of  stress.  This  is  sometimes  called 
the  "point  of  lirst  set"  and  in  this  paper  is 
referred  to  as  the  S-limit. 

2.  The  least  stress  at  which  Hooke's  law 
ceases  to  be  exact.  Tiiis  is  sometimes  called 
the  "hmit  of  proponi  mality  of  stress  to  de- 
formation" and  will  ijc  referred  to  as  the 
P-limit. 

3.  The  least  stress  upon  release  of  which 
there  occurs  a  transformation  of  some  of  the 
stored  mechanical  energy  to  heat.  This  mav 
be  called  the  energy  limit  or  the  tbcrm-'l  i-mii. 
and  will  be  referred  to  a;  tbi-  T-'iimit. 


4.  The  least  stress  under  which  ductile  ma- 
terials exhibit  a  sudden  marked  yielding.  This 
is  usually  called  the  yield  point  and  will  be 
referred  to  as  the  Y-limit.  The  yield-point 
is  usually,  though  by  no  means  always,  distin- 
guished from  the  elastic  limit  as  defined  under 
1,  2  and  3,  and  in  the  United  States  is  some- 
times called  the  "commercial  elastic  limit." 
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Fig.      1 — Torsion      Test    of     Steel     Showing 
Method   of   Evaluating  the   S-Limit. 

.Although  these  different  definilions  do  not 
define  the  same  thing  and  careful  writers  dis- 
tinguish between  the  different  "elastic  limits," 
the  neglect  of  many  writers  to  do  so  leads  to 
no  little  confusion  in  the  interpretation  of 
tests  of  materials.  It  would  seem  that  a 
standard  and  distinctive  nomenclature  for  the 
various  "clastic  limits"  should  be  established. 

In   addition  to  the  above   supposedly  exact 


definitions  of  elastic  limit  various  arbitrary 
definitions  have  been  proposed  in  terms  of 
limiting  values  of  permanent  set  and  in  terms 
of  limiting  values  of  change  of  rate  of  de- 
formation with  load.  One  such  definition  is 
that  of  the  French  Commission  for  Testing 
Materials,  fixing  the  elastic  limit  as  the  S- 
limit  determined  by  measurements  of  elonga- 
tion over  a  gage  length  of  200  mm.  and  with 
rneasuring  instruments  sensitive  to  an  elonga- 
tion of  0.001  mm.  .\  second  arbitrary  defini- 
tion is  that  of  the  late  J.  B.  Johnson  who 
located  the  elastic  limit  on  the  stress-defor- 
mation diagram  at  a  point  where  the  rate  of 
deformation  was  50  per  cent  greater  than  at 
zero  stress. 

A  critical  examination  of  the  conditions  or- 
dinarily met  in  testing  materials  shows  that 
uniformity  in  the  fixing  of  values  for  any  of 
the  four  "elastic  limits"  can  be  secured  only 
by  specifying  limits_  of  jirecision  in  connec- 
tion with  the  definitions  given  previously. 

Most  material  will  show  .some  permanent 
set  after  the  application  of  very  small  stress, 
though  the  amount  of  this  set  may  be  too 
small  to  be  detected  by  instruments  of  the 
degree  of  precision  used  in  ordinary  labora- 
tory practice.  The  location  of  the  S-limit 
depends  somewhat  upon  the  precision  of  ap- 
paratus used  in  its  determination.  This  is 
shown  in  the  results  of  tests  for  deformation 
and  set  given  in  Table  1.  These  tension  tests 
of  soft  steel  were  made  by  the  writer  in  the 
Laboratory  of  Applied  Mechanics  of  the  Uni- 
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versity  of  Illinois  on  testing  machines  with 
the  same  sensitiveness.  Three  different  ex- 
tensometers  were  used.  In  these  tests  a  bar 
of  steel  was  cut  into  four  test  pieces,  one 
for  each  extensometer  used  and  one  for  a 
test  for  yield  point.  Three  bars  of  steel  of 
supposedly  the  same  quality  were  tested  in 
this  way.  The  results  show  plainly  that  the 
location  of  the  S-limit  depends  on  the  .sensi- 
tiveness of  apparatus  used. 

Material  used  in  machines  and  structures 
is  never  perfectly  homogeneous  and  rarely  is 
free  from  initial  stress  due  to  methods  of 
manufacture  and  fabrication,  and  the  slight 
sets  observed  under  very  low  stresses  may  be 
due  to  the  lack  of  homogeneity  or  to  the  re- 
lief or  accentuation  of  these  initial  stresses. 
Sometimes  a  negative  set  is  observed  under 
low  stress.  To  avoid  the  uncertainties  which 
arise ^  from  differences  in  instruments  and  in 
the  interpretation  of  sets  under  very  low 
stresses,  the  writer  is  of  the  opinion  tliat  the 
■  methods  of  determining  the  S-limit  should  be 
standardized.  He  also  believes  that  the  S- 
limit  should  be  determined  not  from  a  single 
observation  set,  but  from  a  curve  plotted 
from  a  series  of  observations  of  set  after  load. 
The  writer  would  suggest  the  determination 
of  the  S-Iimit  as  that  stress  under  which  the 
rate  of  set  with  respect  to  stress  is  some 
fraction  (possibly  one-half)  the  initial  rate 
of  deformation  with  respect  to  stress.  Fig.  1 
shows  the  plotted  results  of  a  torsion  test  of 
shafting  with  the  S-limit  CSL  in  Fig.  1)  deter- 
mined in  this  manner.  The  determination  of 
the  S-Iimit  involves  no  little  labor  in  testing, 
but  when  properly  determined  it  is  a  positive 
indication  of  a  very  early  stage  of  plastic 
yielding  of  material. 

The  P-limit  is  usually  located  from  a  stress- 
deformation  diagram  at  the  point  of  tangency 
of  a  straight  line  and  a  curve  of  very  large 
radius. ^  The  determination  of  the  P-limit  de- 
pends in  no  small  degree  on  the  sensitiveness 
of  apparatus  used.  In  Table  T  values  of  the 
stress  at  the  P-limit  found  in  the  tension  tests 
of  soft  steel  described  in  the  preceding  para- 
graph have  been  tabulated.  With  an  extenso- 
meter of  high  sensitiveness  the  P-limit  is 
determined  at  a  lower  stress  than  with  one 
of    lower    sensitiveness. 

Even  when  great  care  is  taken  in  adjusting 
tension  or  compression  test  pieces  in  the  test- 
ing machine  the  stress  is,  in  general,  not  uni- 
formly distributed  over  the  cross-section.  It 
was  conclusively  shown  by  the  very  careful 
tests  of  C.  Alfred  M.  Smith  that  even  with 
the  most  approved  methods  of  holding  the 
specimen  the  maximum  fiber  stress  may  be  10 
per  cent  or  more  in  excess  of  the  mean  stress 
as  registered  by  the  testing  machine.  The 
variation  in  stress  distribution  introduces 
another  factor  of  uncertainty  into  the  determi- 
nation  of  the   P-limit. 

The  P-limit  is  not  so  direct  an  indicator 
of  the  early  stages  of  plastic  action  as  is  the 
S-limit;  in  fact  no  change  in  structure  is  di- 
rectly associated  with  the  P-limit.  However, 
for  ductile  materials  the  P-limit  always  lo- 
cates a  stress  at  which  plastic  action  is  slight 
and  the  material  is  almost  perfectly  elastic. 
The  P-limit  is  much  more  readily  determined 
than  is  the  S-limit.  The  methods  of  deter- 
mining the  P-limit  should  also  be  standard- 
ized. For  purposes  of  comparison  of  different 
specimens,  the  writer  has  found  the  "rela- 
tive" or  "  apparent"  elastic  limit  as  determined 
by  J.   B.  Johnson  to  be  very  useful. 

The  stress-deformation  diagrams  of  many 
brittle  materials,  such  as  cast  iron,  and  con- 
crete, are  curved  throughout  their  entire  range, 
and  the  materials  show  permanent  set  after 
the  application  of  any  stress.  Such  materials 
have  neither  P-limit  nor  S-limit.  and  at  pres- 
ent no  special  physical  significance  is  known 
to  attach  to  any  arbitrarily  determined  limits 
for  such  materials. 

If  a  specimen  is  stressed  and  then  un- 
st'-cssed  ard  the  stress  deformation  line  for 
inC'-easing  stress  lies  above  that  for  decreas- 
ing stress  there  must  be  loss  of  energy  during 
the  cycle  of  stress,  presumably  in  heat.  This 
lost  energy  is  called  "mechanical  hysteresis." 
The  direct  determination  of  the_  lowest  stress 
causing   mechanical    hysteresis   in    a   material 
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would  be  a  very  tedious  process,  and  attempts 
have  been  made  to  determine  this  limit  (the 
T-limit)  by  delicate  temperature  measure- 
ments of  the  specimen.  Thermodynamic 
considerations  show  that  a  tension  lest  piece 
under  low  stress  should  cool  if  the  T-limit  is 
not  exceeded,  and  delicate  thermo-electric 
measurements  of  temperature  made  by  C.  A. 
P.  Turner  and  by  Rasch  show  that  this  is  the 
case.  C.  A.  P.  Turner  located  the  T-limit 
by  drawing  a  stress-temperature  curve  and 
noting  the  point  of  change  of  the  rate  of  cool- 
ing in  a  tension  specimen.  The  T-limit  thus 
determined  depends,  however,  on  the  point  of 
tangency  of  a  straight  line  and  a  very  flat 
curve,  and  its  determination  is  dependent  un- 
on  the  sensitiveness  of  apparatus  as  is  the 
determination  of  the  P-limit.  C.  A.  P.  Turner 
showed  clearly,  however,  that  for  soft  and 
medium  steel  the  T-limit  is  lower  than  the 
P-limit  as  determined  with  the  degree  of 
precision  usual  in  laboratories.  In  this  con- 
nection it  should  be  noted  that  though  the 
most  delicate  instruments  may  fail  to  give  in- 
dication of  loss  of  energy  for  a  single  cycle 
of  stress,  yet  under  repeated  applications  of 
the  same  cycle  of  stress  loss  of  energy-  may 
become  evident.  Tests  in  the  Laboratory  of 
Applied  Mechanics  of  the  University  of  Illi- 
nois by  H.  R.  Murdock  have  shown  that  after 
a  single  overload  steel  specimens  show  me- 
chanical hysteresis  under  subsequent  stresses 
within  the  original  P-limit. 

It  is  not  certain  whether  the  T-limit  denotes 
the  beginning  of  plasticity  of  a  material  or 
the  beginning  of  mechanical  hysteresis  while 
the  specimen  is  yet  elastic.  In  either  case 
the  further  investigation  of  the  T-limit  of 
materials  and  its  relation  to  their  capacity  to 
resist  repeated  stress  is  a  fertile  field  of  in- 
vestigation. 

The  yield-point  (Y-limitl  is  generally  de- 
fined as  that  stress  under  which  the  deforma- 
tion of  a  material  begins  to  increase  "very 
rai)idly."  K  more  rigid  definition  is  that  of 
the  French  Commission  who  defined  the  Y- 
lirnit  .TS  that  stress  under  which  deformation 
Increases  without  increases  of  stress.  If  this 
definition  is  accepted  only  very  ductile  mate- 
rials may  be  regarded  as  having  a  yield-point. 
The  yield-point  of  materials  is  commonly  lo- 
cated by  the  dropping  of  the  weighing  beam 
or  the  halting  of  the  load  indicator  of  the 
testing  machine  as  the  specimen  is  being  de- 
formed. For  ductile  materials  the  V-limit  as 
determined  by  this  method  is  fairly  definite, 
but  its  determination  is  dependent  to  no  small 
degree  on  the  speed  of  testing  and  the  skill 
of  the  operator  in  balancing  the  weighing 
beam,  if  the  test  is  made  on  a  balance-type 
machine.  The  speed  of  testing  within  the 
Y-limit  should  be  very  slow.  Other  phenome- 
na which  sometimes  serve  to  locate  the  Y- 
limit  are  falling  off  of  mill  scale  from  unfin- 
ished specimens,  dulling  of  the  surface  of  pol- 
ished specimens  and  the  appearance  of  char- 
acteristic wrinkles  known  as  "stress  lines." 
stretch  or  compression  so  great  as  to  be  ap- 
parent without  ma.gnification  to  the  eye.  It 
has  been  found  in  tension,  compression  and 
flexure  tests  of  iron  and  steel  the  yield-point 
may  be  easily  and  accurately  located  by  paint- 
ing the  specimen  with  a  thin  coat  of  plaster  of 
Paris,  chalk,  or  other  brittle  coating  and  not- 
ii!g  the  stress  under  wliich  the  coating  first 
flakes  off. 

The  methods  of  determining  the  Y-limit 
should  be  standardized,  and  the  allowable 
speed  of  testing  fixed.  The  Y-limit  locates  the 
stress  at  which  a  ductile  material  changes  from 
a  condition  nearly  elastic  to  one  highly  plastic. 
No  markeil  changes  of  structure  take  place  in 
a  material  stressed  to  the  P-limit  or  to  the 
S-limit;  marked  changes  of  structure  do  take 
place  in  materials  stressed  to  the  Y-limit.  Of 
course,  non-ductile  materials  have  no  Y-limit. 

The  location  of  the  S-limit  or  the  P-limit 
of  a  material  by  means  of  flexure  tests  or  tor- 
sion tests  (tests  in  which  the  fiber  stress  on 
a  cross-section  varies  from  a  maximum  on 
one  side  through  zerot  to  a  minimum  on  the 
opposite  .side)  gives  values  for  the  limits 
which  differ  from  those  determined  by  tests  in 
tension  or  compression.  In  flexure  tests  of 
specimens  with   rectangular   or   solid   circular 


cross-sections  the  limit  of  proportionality  of 
load  to  deflection  is  detected  at  a  fiber  stress 
higher  than  that  obtained  with  I-shaped  or 
hollow  circular  specimens,  and  higher  than  the 
P-limit  determined  by  tension  tests  of  the 
same  material.  In  the  Laboratory  of  .Applied 
Mechanics  of  the  University  of  Illinois  ob- 
servations of  set  have  often  been  made  in 
flexure  and  torsion  tests  and  an  examination 
of  data  on  file  shows  that  slight  permanent 
sets  of  flexure  and  torsion  pieces  frequently 
occur  under  very  low  stresses.  Fiber  stresses 
in  soft  steel  as  low  as  15,000  lbs.  per  sq.  in. 
frequently  produce  a  slioht  permanent  set. 
These  slight  sets  arc  believed  to  be  due  to 
initial  stress,  to  non-homogeneity,  or  to  un- 
evenness  of  application  of  load  rather  than 
to  any  appreciable  amount  of  plastic  action  of 
the  material. 

It  is  generally  recognized  that  under  long- 
continued  static  load  most  materials  will  final- 
ly fail  at  fiber  stresses  somewhat  less  th.'m  the 
ultimate  strength  as  determined  by  the  usual 
laboratory  test  of  the  material.  This  lowering 
of  the  ultimate  strength  under  long-continued 
loads  is  especially  great  for  timber,  but  is 
noticeable  for  iron  and  steel,  and  for  con- 
crete. With  ductile  materials  failure  under 
dead  load  usually  occurs  when  the  condition 
of  the  material  has  become  thoroughly  plastic. 
The  writer  has  not  been  able  to  discover  any 
case  either  of  laboratory  test  or  service  test 
in  which  under  dead  load  a  structure  built  of 
wrought-iron  or  steel  failed  under  fiber  stress- 
es less  than  those  at  the  Y-limit.  In  the 
Laboratory  of  .\pplied  Mechanics  of  the  L'ni- 
versity  of  Illinois  small  circular  beams  and 
full  sized  I-beams  have  carried  for  several 
weeks  dead  loads  which  stressed  the  extreme 
fibers  well  beyond  the  Y-limit.  In  these  tests 
the  deformation  increased  for  a  few  days  and 
then  remained  sensibly  constant.  Other  simi- 
lar tests  are  quoted  by  Thurston.  Bridges 
have  given  satisfactory  service  with  slight 
permanent  bends  in  stress-carrying  members, 
and  also,  in  some  cases,  when  an  actual  flaking 
off  of  paint  and  scale  has  been  observed 
around   joints. 

The  S-limit  of  structural  or  machine  mem- 
bers frequently  indicates  changes  due  to  in- 
ternal stress  or  to  local  stresses  rather  than  a 
change  from  an  elastic  condition  to  a  plastic 
condition.  Unless  the  effect  of  non-homo- 
geneity and  of  initial  stress  in  producing  set 
be  disregarded,  it  is  not  a  very  satisfactory 
measure  of  ability  to  resist  long  continued 
static   stress. 

Whether  the  P-limit  or  the  Y-limit  furnish- 
es the  better  measure  of  static  strength  prop- 
erties of  ductile  materials  is  a  difficult  ques- 
tion to  decide.  In  favor  of  the  P-limit  is  the 
fact  that  it  indicates  a  stress  nearer  the  be- 
ginning of  plastic  action  than  does  the  Y- 
limit ;  in  favor  of  the  Y-limit  is  the  greater 
ease  of  determination,  the  greater  sharpness 
of  determination  for  common  structural  met- 
als (if  the  determination  is  carefully  made) 
and  the  fact  that  the  Y-limit  marks  the  period 
of  most  rapid  transition  from  an  elastic  to 
a  plastic  stage,  and  marks  a  noticeable  struc- 
tural change  in  the  m.aterial.  .Xs  noted  above 
ibe  writer  has  found  the  method  of  J.  B. 
Jolinson  very  useful  for  determining  a  prac- 
tical limit  of  elasticity  under  static  load. 

Brittle  materials  are  frequently  used  at 
stresses  which  produce  permanent  sets  and  at 
wliich  the  rate  of  deformation  noticeably  is 
greater  than  at  zero  stress  (for  example,  cast- 
iror  levers  in  scales  and  testing  machines,  con- 
crete in  reinforced  concrete  construction V  As 
tliere  is  no  Y-limit  for  brittle  materials  the 
uUimate  strength  seems  to  be  the  best  criterion 
of  static  strength.  To  determine  the  ultimate 
strength  properly  the  speed  of  testing  should 
be  slow. 

Timber  has  a  poorly  defined  P-limit  Re- 
cent tests  of  the  U.  S.  Bureau  of  Forestry 
indicate  that  the  P-limil,  determined  under 
standard  conditions,  is  the  best  measure  for 
the  static  strength  properties  of  tiitibcr  under 
long-continued  load. 

Failure  of  members  of  structures  under 
static  load  takes  place,  in  general,  through 
plastic  action  of  ductile  material  or  through 
actual    rupture   of   fibers   of    brittle   material. 
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TABLE  I.-TENSION  TESTS  OF  STEEL  WITH  DIFFERENT    EXTENSOMETBRS. 

All    teats    made   bv    tlie   same  observer.      All   extensometer    readings    co^^'i'f '^  „f """^  ml^^mv 
mec-hanlcal    mrgnlfication  of  s^rltch.     All   specimens  from  steel  of  supposedly  the  same  quality 


Extensometer.- 


■  5' 


.MNMO.'^ropo 
Microscope 
Microscope 


o.ooeoos 

do. 
do. 


10  Microscope    0.00002 

11  Microscope    do. 

12  Microscope    do. 


O 


m 
5 


30 
do. 
do. 


S 
do. 
do. 


30i 


•ZIP 


stress  at 
first   set. 


„.0  r 
3  = 


Stress    at 
limit  of  pro- 
portionality. 


•a 


O.D000002T 
do. 
do. 

O.OD00025 
do. 
do. 


;  p 
1 

3 


14.380 

i.s.Vio 


31.1 
43.'si 


38.260 
32.670 
27,160 


S3.i") 
78.0 
64.6 


7  Wire  wound  drum. 
S  Wire  wound  drum. 
9         Wire   wound   drum. 


o.onoi 
do. 
do. 


.S         0.00C0125 
do.  do. 

do.  do. 


Av.37.5 
3S,770  83.S 
34,670  82.7 
34,670         82. 5 

Av.83.0 
39.39G  83.1 
34,590  82.5 
38,620  92.0 

AV.S6.5 


13  Prop   of   beam. 

14  Drop   of   beam. 

15  Drop   of   beam. 
•Yield   point. 


Av.75.4 

40,460  87.4 
3.;, 250  84,0 
27,740    66.0 

Av.79.1 
41,320  S9.3 
34,590  82.3 
38,620    92.0 

Av.87.9 
46,270*  100 
41.850*  100 
42,050*  100 


Under  ott-repcated  loading,  failure  may  be 
hroiiglit  about  by  a  gradual  .spread  of  minute 
cacks  and  the  tina!  rupture,  eyen  for  ductile 
materials,  resembles  that  of  brittle  materials 
under  static  load.  The  experiments  of  Ewing 
and  Rosenhain  seem  to  indicate  as  the  cause 
of  S'.'.ch  failures  an  intra-crystalline  slipping  of 
yery  small  particles  vyith  accompanying  wear 
of  lubbing  surfaces  and  the  gradual  develop- 
ment of  cracks.  If  such  slipping  takes  place, 
it  i5  an  open  question  whether  any  material 
could  endure  an  inimite  number  of  repetitions 
of  any  load,  however  small.  Available  data 
are  insufficient  to  decide  this  question,  but  we 
know  that  by  allowing  low  stresses  we  can 
acsign  machines  which  will  not  fail  by  frac- 
ture of  material  before  the  machine  has  worn 
out  through  other  causes. 

The  tests  of  Bairstow  and  of  L.  B.  Turner 
show  an  apparent  connection  between  the  de- 
velopment of  mechanical  hysteresis  and  final 
failure  under  repeated  loading.  L.  B.  Turner 
observed  that  in  some  cases  failure  took  place 
at  oft-reversed  stresses  of  smaller  magnitude 
than  the  P-limit  of  the  material  as  shown  by 
a  static  test.  Tests  by  Howard  show  this 
fact  plainly.  There  has  been  discovered  no 
fixed  relation  between  the  endurance  strength 
of  a  material  and  its  P-limit.  Banschinger's 
historic  test  showed  the  change  in  P-limit 
■vhich  takes  place  under  repeated  stress.  Re- 
cent tests  indicate  that  the  apparent  raising  of 
the  P-Iirnit  by  one-direction-stress  beyond  the 
yield  point  of  the  material  is  dependent  on 
rest  between  loadings,  and  that  the  elevation 
of  the  P-limit  may  be  accompanied  bv  in- 
creased mechanical  hysteresis.  While  tlie  P- 
limit  seems  to  have  little  value  as  a  measure 
of  strength  under  repeated  .stress,  the  T-limit 
seems  worthy  of  further  investigation.  C  \ 
P.  Turner's  tests  located  the  T-limit  of  mild 
steel  and  of  medium  steel  at  stresses  ranging 
from  18,000  to  ^IIOOO  lbs.  per  sq.  in.— values 
of  stress  at  which  the  material  would  probably 
stand  many  millions  of  stress  reversals  with- 
oft  failure. 

Before  a  satisfactory  measure  for  strength 
upder  repeated  stress  can  be  established  much 
experimental  work  remains  to  be  done.  Prom- 
ising fields  of  investigation  for  such  a  measure 
are:  mechanical  hysteresis,  the  T-limit,  and 
direct  endurance  tests. 

It  is  an  open  question  whether  static  load 
criteria  or  endurance  criteria  should  be  used 
m  ju  .Ring  materials  for  use  in  such  structures 
as  railroad  bridges,  which  are  subjected  to 
repeated  loads  at  inlcrvais  separated  by  sev- 
eral minutes,  which  are  rarely  subjected  to  a 
range  of  stress  from  zero  to  the  maximum 
allowable  stress,  and  which  have  frequent 
periods  of  rest.  So  f,ir  as  the  writer  has  been 
able  to  ascertain  no  failures  of  such  str-jcturcs 
have  occurred  which  can  be  traced  to  weak- 
ness of  material  which  had  previ^.js'v  pas-'cd 
static  tests  satisfactorily.  On  the  oti^e'-  ha>id 
m  steam  engine  shafts  and  car  axies  subjected 


to   rapid   reversals   of  bending  stress,  without 
rest,   faihrcs  of  this  sort  have  occurred. 

In  this  connection  it  may  be  noted  that  there 
are  machine  and  structural  members  which 
develop  high  repeated  stresses  and  which  are 
not  expected  to  endure  indefinitely.  Examples 
of  such  members  are :  band  saws  for  wood, 
wire  ropes  (bent  round  sheaves),  and  ball 
bearings.  Band  saws,  for  example,  are  con- 
sidered satisfactory  by  wood  workers  if  they 
last  through  a  period  involving  about  10,000,- 
000  repetitions  of  stress. 

SUMM.'\RY. 

The  indefiniteness  of  the  term  "elastic  limit" 
make?  the  establishment  and  use  of  a  distinct- 
ive  nomenclature   highly   desirable. 

The  point  of  first  set  taken  from  the  first 
observation  which  shows  set  is  of  doubtful 
value  in  determining  the  elastic  properties  of 
materials  since  small  sets,  generally  caused  by 
non-homogeneity  or  initial  stress,  are  found 
after  an  application  of  a  very  low  stress.  The 
determination  of  the  S-limit  should  be  made 
from  a  curve  plotted  from  a  series  of  observa- 
tions. This  involves  no  small  labor,  but  it 
.generally  enables  a  distinction  to  be  made  bc- 
tv,een  sets  caused  by  non-homogeneity  and  in- 
itial stress  and  sets  caused  by  plasticity  of  ma- 
terial. From  such  a  curve  a  very  early  stage 
of  plastic  action  in  the  material  may  be  de- 
lected, and  a  limit  may  be  chosen  to  be  used 
as  a  criterion  of  static  strength  properties  of 
ductile  materials. 

As  usually  determined  in  static  tests  the 
limit  of  proportionality  is  not  a  sharply  fixed 
j-oint,  and  the  value  found  depends  both  on 
-senritiveness  of  apparatus  and  on  manipula- 
tion. It  should  be  determined  from  a  plotted 
curve  rather  than  from  the  first  observation 
showing  increase  in  the  rate  of  deformation, 
and  the  standardization  of  methods  for  its 
determination  is  highly  desirable.  No  marked 
change  -.n  structure  is  associated  with  the  limit 
of  proportionality,  but  for  many  materials 
including  wrought-iron  and  structural  steel' 
it  denotes  a  stress  at  or  below  which  the  ma- 
terial has  shown  plastic  action,  and  for  this 
rea.'^cn  it  may  be  used  as  a  means  of  judging 
ot  static  strength  properties. 
,  For  ductile  materials,  espcciallv  for  wroui^ht- 
iron  and  for  soft  steel,  the  yield  point  eTvcs 
an  indication  of  a  change  from  a  condition 
nearly  elastic  to  one  highly  plastic.  If  prop- 
erly determined  it  is  sharply  marked  for 
structural  wrought-iron  and  steel.  The  meth- 
od of  Its  determination  should  be  standard- 
ized. The  yield-point  should  be  carefulb-  dis- 
tinguished from  the  point  of  first  set  and 
from  the  limit  of  proportionality.  Properlv 
determined  the  yield-point  furnishes  an  easily 
located  and  reliable  criterion  for  the  static 
strength  properties  of  ductile  materials  "  ' 

The  relative  value,  as  measures  of  strength 
under  continuous  static  load,  of  a  rdiable  "set 
limit,  the  limit  of  proportionality,  and  the 
Mcld-pomt,  cannot  be  positively  stated  at  the 


present  time.  No  instance  has  been  found  of 
the  failure  at  a  fiber-stress  below  the  yield- 
point  of  any  wrought-iron  or  steel  structure 
or  test  sspecimen  loaded  with  a  long-contin- 
ued static  load  or  with  a  static  load  applied 
at  infrequent  intervals.  Whether  for  ductile 
materials  under  continuous  or  infrequently  re- 
peated load  the  yield-point  may  be  appreciably 
exceeded  without  danger  of  failure  is  not 
known. 

For  non-ductile  materials  arbitrary  limits  of 
set  or  of  proportionality  .seem,  at  present,  to 
be  of  doubtful  physical  significance.  Timber 
furnishes  a  possible  exception  to  the  above 
statement. 

No  fixed  relation  has  been  found  between 
statically  determined  elastic  limits  and  the  en- 
durance strength  properties  of  materials.  En- 
durance tests  to  failure,  tests  for  mechanical 
hysteresis,  and  stress-temperature  tests  all 
give  some  promise  of  furnishing  satisfactorv 
criteria  for  endurance  strength  properties,  but 
much  more  experimentation  is  needed  before  a 
thoroughly  reliable  test  for  materials  under 
repeated    stress    is   established. 


A  Brief  Summary  of  American  Tests 
on  Paints  for  Metallic  Structures. 

The  activity  of  various  associations  of  en- 
gineers and  paint  technologists  in  the  last 
few  years  in  studying  the  action  of  paints  on 
metallic  structures  is  known  in  a  general  way 
by  most  structural  engineers.  In  a  paper  be- 
fore the  International  Association  for  Testing 
Materials,  Mr.  Allcrton  S.  Cushman  reviews 
these  tests  in  a  manner  which  gives  a  good 
idea  of  the  work  done  and  its  results  to  those 
who  are  not  concerned  in  the  details  wdiich 
have  been  published  in  more  elaborate  form. 
We  quote  from  Mr.  Cushman's  paper  as  fol- 
lows : 

There  is  a  vast  amount  of  literature  on  the 
subject  of  protective  coatings,  which  it  would 
be  quite  impossible  to  review  in  a  report  of 
this  nature.  For  many  years  past  a  number 
of  authorities  have  investigated  and  published 
reports  on  protective  coatings  for  metallic 
structures,  but  up  to  the  period  embraced  in 
the  last  three  years  the  principal  object  in  ex- 
perimental tests  was  to  determine  the  combi- 
nation of  vehicle  and  pigment,  which  prom- 
ised at  the  same  time  the  greatest  excluding 
value  for  water  and  gases  of  the  atmosphere 
which  would  induce  corrosion,  and  the  great- 
est longevity  of  the  paint  films. 

During  the  last  few  years  a  number  of 
independent  investigators  have  attacked  thie 
general  subject  of  the  corrosion  and  atmos- 
pheric rusting  of  iron  and  steel,  with  the  re- 
sult that  the  electrolytic  explanation  of  the 
mechanism  of  the  corrosion  reactions  has  been 
advanced  and  successfully  defended.  Space 
will  not  permit  in  this  report  of  the  discussion 
of  the  underlying  facts  upon  which  the  elec- 
trolytic theory  of  corrosion  is  based.'  but  it  is 
sufficient  to  state  that  by  far  the  greater  num- 
ber of  authorities  who  have  published  upon 
this  subject  within  the  last  three  years  have 
become  convinced  that  the  electrolytic  expla- 
nation, based  upon  the  modem  theory  of  so- 
lutions, can  be  made  to  acco'.mt  for  the  mech- 
anism of  all   rusting  and   corrosion   reactions. 

As  soon  as  the  electrolytic  theory  appeared, 
it  was  a  natural  corollary  from  this  working 
hypothesis  to  assume  that  the  pigment  par- 
ticle of  a  protecting  coating  might  readily 
have  some  effect  either  in  stimulating  or  in- 
hibiting the  corrosion  reactions  which  were 
tending  to  take  place  upon  the  surface  of  the 
underlying  metal.  The  first  suggestion  in  re- 
gard to  this  possibility  was  made'bv  the  writer, 
before  the  American  Society  for  Testing  Ma- 
terials, at  the  annual  meeting  in  1907."  The 
following  year,  this  matter  was  carried  still 
further  and   discussed  more   in   detail   in   an- 

„l,y^?""S''' .Jo"""-  -*™-  Chem.  Soc.  XXV  1,  394 
(1903).  Cushman,  Proc.  Am.  Soc.  Testine  Ma- 
terials VII,  211  (1907).  Walker,  Jour  Am. 
Chem.  S'oc.  XXIX,  1251,  XXX,  473  (1907).  Heyn 
and    Bauer,    Jour.    Iron    ar:d    Steel    Inst.    78,    663 

'The  Corrosion  of  Iron      Allerton  S.  Cushman, 

„*;•,  ^JlJjfJ-  ^"'^^  ^°^  T'  "'  Materials,  Vol.  Vn.. 
p.  211,   1907. 
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other  paper.'     The  fact  that  chromic  acid  and 
its    soluble    salts    had    been    discovered    by    a 
number  of  observers  to  render  the  surface  of 
iron  passive,   and   thereby  to  check  or  inhibit 
corrosion,  seemed  to  promise  a  new  field  for 
investigation,   in   the   production   of  protective 
coatings.     At  the  same   time,  the  well  known 
prohibition  of  rusting  afifnrdeJ  by  strong  alka- 
line  solutions   appeared   also   to   indicate   that 
the    well-known    protective    power    of    many 
basic   pigments   might   be   explained    from   the 
same   point   of  view.    Many  highly  basic  pig- 
ments   have    been    found    e.Kcellent    for   prime 
coatings    as    is    instanced   in    the   well   known 
and  almost  universal  use  of  red  lead  for  this 
purpose.      At   the   same   time,   a   great   differ- 
ence of  opinion  has  existed  among  engineers 
in  regard  to  the  value  of  red  lead,  so  that  it 
could  not  be  said  at  any  time  that  the  prob- 
lem   of    protecting    iron    and    steel    had    been 
solved  beyond  the  possibility  of  great  improve- 
ment.    One  of  the  points  brought  out  in  the 
-earlier  researches  of  your   reporter,  was  that 
the  protective  effect  of  a  given  paint  might  be 
entirely   overcome   by  the   presence   of   stimu- 
lating or  accelerating  impurities.     It  has  sev- 
eral  times   been   pointed   out  that  in  cases  in 
which    in    a    protective   coating   inhibitve   pig- 
ments  are   contaminated  with   stimulating  im- 
purities,   the    two    actions    would    be    matched 
off   against   one   another,   with   the   effect  that 
the   attack   upon   the   underlying  metal   would 
take   place    vigorously   at   weak   points    where 
the   protective   action    could   not   be   efficiently 
maintained."     In  fact,  it  appears  to  be  the  case 
that   whenever  we  have  the   two  opposite  ac- 
tions  going  on   at   the   same  time,   the   attack 
is    localized    and    even    rendered   more    severe 
at  given  places  than  in   other  cases  in  which 
no   such  counter-action   is   possible.    To  those 
who    have    not     followed    the    published    re- 
sults of  investigations  along  these  lines  within 
the   last  three  yer.rs,   it  should  be   stated  that 
by   stimulative    action   of   a   pigment    in   a   so- 
called     protective     coating     is     meant     either 
chemical    or  electrolytic  action  which   induces 
the   rapid   corrosion  of  the   metal   with   which 
it   may   find   itself   in   contact.     On   the   other 
hand,    by    inhibitive    action     or     inhibition    is 
meant  the  counter-action  which  tends  to  check 
or   retard  the   reactions   which   lead  to   corro- 
siori.      If   it   were   possible    to   devise   a   paint 
vehicle  which  would  harden  under  the  influ- 
■ence  of  oxygen  of  the  atmosphere  into  a  per- 
fect   exclusive    film    into    which    or    through 
which    water    could    not    penetrate,    the    effect 
•of  the  pigment  mingled  with  the  vehicle  would 
be  of  little  or  no  importance  in  any  considera- 
tion of  our  subject.     It  is  a  well-known  fact, 
however,  that  no  paint  film  or  vehicle  as  yet 
discovered   or  devised   has  shown  perfect  ex- 
cluding power.     It  may  be  admitted   that  the 
addition  of  certain  high-class  gums  and  other 
varnish    materials    will    greatly    increase    the 
excluding    power    of    the    vehicle,     and     also 
lengthen  its  life.     It  must,  however,  be  admit- 
ted that  the  action  of  moisture  and  the  vapors 
and  gases  of  the  atmosphere  will  gradually  at- 
tack and  change  the  nature  of  even  the  most 
expensive   and   high   grade   coatings,   while   at 
the   same   time,   it   must   be    remembered   that 
the  annual   and   diurnal   contractions   and   ex- 
pansions  of  metal   are   continually  tending  to 
disrupt  and  destroy  protective  coatings,  owmg 
to  vmequal  and  changing  coefficients  of  expan- 
sion.    In  the  light,  therefore,  of  the  most  mod- 
ern investigations,  it  would  appear  that  after 
everything  which  is  practical  and  economically 
possible   has  been   done  to   improve  the  pamt 
vehicle,    the    nature   of    the   pigment   must    be 
given   the   most   careful    consideration,  as   the 
acceleration    or    retardation     of     the     rusting 
processes  must  depend  to  a  large  degree  upon 
the   effect   of   the   pigment  on   the   undcrlynig 
surface. 

Following  the  suggestion  that  the  various 
types  of  substances  used  as  pigments  m  pro- 
tective coatings  might  exert  a  stnnulative  or 
an   inhibitive  action  on  the  rate  or  tendency 


iThe  Inhibitive  Power  of  Certain  Pigments  on 
the  Corro-sion  of  Iron  and  Steel.  AUerton  b. 
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of  corrosion   of  the   underlying  metal,  it  was 
further  suggested  on  theoretical  grounds  that 
slightly  soluble  chroniates  should  exert  a  pro- 
tective action  when  employed  as  pigments,  by 
maintaining  the  surface  of  the  iron  in  a  pas- 
sive condition  in  case  water  and  oxygen  pene- 
trated  the  paint   film.'     Also   in   view   of   the 
well-known    fact    that    alkalies    inhibit,    while 
acids  stimulate,  the  corrosion  of  iron,  it  \yas 
recommended  that  the  action  of  more  or  less 
pure  pigments  on  iron  in  the  presence  of  water 
should  be  thoroughly  investigated.     This   rec- 
om.mendation  was  made  by  Mr.  G.  W.  Thomp- 
son, who  suggested  also  the  method  of  inves- 
tigation.    Three  years  ago  Committee  U  (now 
Committee    A — 5)    of    the    American    Society 
for  Testing  Materials  invited  the  co-operation 
of  Committee  D — 1   (then  known  as  Commits 
tee  E)   in  carrying  out  this  investigation,  and 
a   special   sub-committee  representing  the  two 
main  committees  was  appointed.    The  method 
and   results  of  the  water   pigment  tests"  have 
previously   been    reported   and   published,   and 
need  not  be  given  in  detail  at  this  time.  Briefly 
described,  the  method  consisted  of  immersing 
samples   of   steel   in   water   suspension   of   the 
various  pigments  and  blowing  air  through  the 
containers    for    definite    periods    of    time,    the 
corrosion  being  measured  by  the  loss  in  weight 
sustained  by  the  test  pieces  after  being  care- 
fully cleaned  and  dried.     About  fifty  pigments 
which   are   in   more  or   less   common   use   for 
painting    steel    were    purchased    in    the    open 
market    and    distributed    among     the     various 
members  of  the  committee  who  agreed  to  car- 
ry  out   the   work.     Each   investigator  worked 
independently   of   the   others   except   that   the 
same  general  method  was  followed ;  the  time 
of  exposure  to  the  corroding  action,  however, 
varied    in   the   work   of   the   different   experi- 
menters.     When    the    results    were    compared 
and  analyzed  by  the  sub-committee,  it  was  felt 
that    the    general    agreement    obtained   by   t'je 
several    investigators    was    striking    and    indi- 
cated that  the  subject  should  be  followed  up 
by  a  series  of  service  tests  in  connection  with 
the    usual    oil    vehicle.      As    a    result    of    the 
water  tests,   the  sub-committee  tentati\-ely  di- 
vided the  pi.gments  into  "inhibitors,"  "stirnula- 
tors"  and  "indeterminates."    The  word  "inde- 
terminate" was  selected  after  considerable  dis- 
cussion, because  the  words  "neutral"  and  "in- 
ert"  already  possessed   a   special   meaning,   as 
applying  to'  paint  technology.     The  committee 
took   occasion   to  emphatically  point   out  that 
in    adopting    this    tentative    classification,    the 
words   "inhibitive"   and   "stinmlative"   as   used 
by  them  up  to  the  time  of  their  report  applied 
onlv  to  the  results  obtained  in  the  water  tests, 
and'    the    inference    that    the    results    decided 
which  class  the  pigment  should   fall  in  when 
made    into    a    paint    with    the    usual    vehicles, 
was  not  justified.     In  order  to  emphasize  this 
point,    it    was    agreed    by    the     committee     to 
qualify  the  classification  so  as  to  speak  of  the 
various  materials  tested  as  'water  stimulative" 
or  "water  inhibitive."     As  was  to  be  expected 
as  a  result  of  these  tests,  some  difference  of 
opinion  developed  in  regard  to  whether  or  not 
the  water  tests  would  be  found  to  have  any- 
thing to   do   with   the   value   of   the  pigments 
when  properly  mingled  witli  an  oil  vehicle  and 
laid   out   on    a    surface   of   steel    in   the    form 
of  protective  coatings. 

A  simple  method  of  predetermining  the  wa- 
ter inhibitive  nature  of  a  pigment  without 
the  necessity  for  laboratory  facilities  has  been 
recently  published.'  In  order  to  follow  this 
question  up,  the  Paint  Manufacturers'  Asso- 
ciation of  the  United  States  made  an  appro- 
priation for  the  installation  at  Atlantic  City 
of  a  number  of  steel  panels  which  would  be 
painted  under  test  conditions  with  the  pig- 
ments which  had  been  investigated  in  the  wa- 
ter tests.  These  Atlantic  City  test  panels, 
which  will  he  desc.-ibcd  more  fully  later  on. 
were  not  erected,  as  has  some  times  been 
supposed,  in  order  to  determine  the  best  pro- 
tective  coating  in  the  form  of  a  paint,  which 

"^JT  S.  Cushman.  Bull.  30,  Office  of  Public 
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could  be  evolved  for  the  protection  of  steel 
under  service  conditions,  but  merely  for  the 
purpose  of  determining  by  test  whether  the 
theory  which  has  come  to  be  known  as  the 
inhibition  theory  of  paint  protection,  was  jus- 
tified by  the  facts  obtained  in  a  systematic 
series  of  exposure  tests  lasting  over  a  con- 
siderable period  of  years. 

It  may  here  be  pointed  out  that  the  value 
of  some  of  the  pigments  which  have  now 
come  to  be  termed  "inhibitors"  was  in  many 
cases  fully  realized  a  number  of  years  ago, 
and  several  of  these  pigments  have  been  in 
very  general  use  for  the  protection  of  metal, 
although  no  explanation  was  attempted  of  the 
underlying  reasons  for  the  protection  which 
they  clearly  afforded  to  the  underlying  sur- 
face. As  far  back  as  1900  Andes'  claimed  to 
have  obtained  excellent  results  from  the  use 
of  potassium  chromate  as  a  material  for  pre- 
venting the  corrosion  of  iron  and  steel.  .A.ndes 
gave  no  reason,  however,  for  the  apparent  im- 
munity from  rust,  which  resulted  when  steel 
plates  were  coated  with  aqueous  solutions  of 
the  chromate  salts.  A  number  of  years  ago 
Wood"  pointed  out  that  good  results  had  been 
obtained  by  the  application  of  chromate  pig- 
ments, but  this  author  had  no  explanation  to 
offer  for  the  underlying  causes  of  the  protec- 
tive action.  Wood  also  pointed  out  the  pro- 
tective value  of  such  basic  materials  repre- 
sented by  the  sublimed  leads,  red  lead,  lith- 
arge, etc.  The  alkaline  chroniates  and  bichro- 
mates, as  is  well  known,  are  very  soluble  in 
water  and  cannot  be  properly  ground  into  an 
oil  vehicle  in  order  to  form  paints.  It  is, 
however,  well  known  that  the  alkaline  earth 
chromates,  as  well  as  some  of  the  metallic 
chromates  which  are  only  very  slightly  soluble 
in  water,  are  easily  ground  with  oil  to  form 
paste  paints  which  possess  excellent  spread- 
ing and  covering  values.  In  fact,  the  chromate 
pigments  have  long  been  recognized  as  pos- 
sessing all  of  the  requisites  for  making  good 
paints.  Many  of  the  chromate  pigments,  how- 
ever, are  manufactured  by  precipitation  under 
acid  conditions,  and  though  protective  in  their 
own  nature,  are  liable  to  contain  by  inclusion, 
rust   stimulating  impurities. 

As  a  result  of  the  inhibitive  water  tests 
which  have  been  described  above,  nearly  all 
the  pigments  of  a  strongly  basic  nature  proved 
to  be  active  inhibitors  of  corrosion.  One  pig- 
ment which  combines  a  basic  value,  together 
with  the  protective  effect  of  a  slightly  soluble 
chromate,  is  American  vermilion,  a  basic 
chromate  of  lead  which,  as  will  be  seen  later 
on,  has  led  all  the  pigments  tried  on  the  At- 
lantic City  test  panels.  In  this  connection,  it 
is  interesting  to  record  that  previous  to  the 
theoretical  considerations  here  described,  Mr. 
W.  G.  Scott  of  Chicago,  a  prominent  paint 
technologist,  has  described  the  excellent  re- 
sults wdiich  he  had  obtained  by  the  use  of  this 
pigment  in  the  painting  of  a  number  of  iron 
shutters  upon  a  large  storehouse  building. 
Scott  had  not  selected  this  material  on  ac- 
count of  any  known  protective  value  that  it 
had,  but  has  recorded  the  fact  that  after  ten 
years'  service,  the  paint  was  still  giving  ex- 
cellent results,  having  served  to  protect  the 
metal  over  which  it  was  placed,  in  a  very 
efticient  manner.' 

In  addition  to  the  good  results  which  have 
been  reported  from  the  use  of  properly  select- 
ed chromate  pigments,  there  are  many  refer- 
ences in  the  literature  to  the  good  effects  ob- 
tained by  the  use  of  properly  selected  basic 
pigments  which  hydrolize  with  a  slightly  alka- 
line reaction.  As  an  instance  of  these,  we 
may  refer  to  the  good  results  obtained  by 
some  of  the  basic  slag  pigments,  as  well  as 
the  generally  well  known  protective  effect  of 
the  oxides  of  lead  and  zinc.  Basic  carbonate- 
wdiitc  lead  (corroded  white  lead)  and  basic 
sulphate-white  lead  (sublimed  white  lead)  are 
also  in  the  same  class.  Portland  cement  has 
frequently  been  suggested  iis  a  pigmentary 
substance',  undoutbedly  owing  to  the  well- 
known    alkaline    effect    which    is   obtained   by 
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the  hydrolysis  of  this  substance.  It  may  be 
pointed  out  here,  however,  that  if  the  alka- 
.  line  reaction  of  a  pigment  is  strong,  the  effect 
upon  the  oil  vehicle  will  be  too  great  and  will 
rapidlv  saponify  it.  thus  defeating  the  object 
of  the  use  of  the  pigment,  by  a  rapid  destruc- 
tion of  the  vehicle.  It  is  probable  that  good 
results  can  be  obtained  by  taking  advantage 
of  highly  basic  pigments  for  prime  coating 
material,' provided  the  top  coatings  are  special- 
ly designed  to  provide  the  ma.ximum  exclusion 
of  moisture  and  the  atmosphere.  In  fact,  this 
procedure  has  been  recommended  by  several 
paint  technologists. 

Recently,  the  value  of  the  inhibitive  theory 
as  it  applies  to  paint  protection  of  metals,  has 
been  recognized  in  Europe,  notably  by  Friend 
who.  in  spite  of  the  fact  that  he  combats  the 
electrolytic  theory  of  corrosion  and  returns 
to  the  old  acid  'theory,  ne\-ertheless  recom- 
mends the  employment  of  the  more  insoluble 
chromates  and  basic  chromates,  such  as  those 
of  lead  and  zinc  as  pigments  in  paints  to  be 
applied  to  the  surface  of  iron  as  a  protection 
against  undue  corrosion.  Dr.  Friend  also 
agrees  with  the  writer  in  pointing  out  that 
the  pigments  should  be  free  from  soluble  im- 
purities, such  as  stimulate  corrosion,  for  other- 
wise the  selection  of  such  pigments  may  do 
more  harm  than  good.  All  the  authorities 
who  accepted  the  more  recent  theories  of 
corrosion,  recognize  that  the  use  of  pigments 
in  prime  coats  which  are  of  a  metallic  natiirc 
or  which  are  good  conductors  of  electricity 
should  be  avoided,  owing  to  the  danger  of 
stimulating  galvanic  activity,  the  paint  pig- 
ments constituting  the  cathode  and  the  iron 
beneath  acting  as  the  anode,  providing  moist- 
ure penetrates  the  coating. 

ATI-\NTIC    CITY    STEEL    TEST    P.i\NELS. 

It  has  already  been  stated  above  that  as  a 
result  of  the  water-pigment  tests  which  have 
been  described  it  was  decided  to  erect  at  At- 


TABLE  I.— SECOND  INSPECTION  OF  STEEL 
PAINT  TEST  PANELS  AT  ATLANTIC  CITY. 
N.  J..  BY  SUB-COMMITTEE  D  OF  COMMIT- 
TEE D-1,  1911. 

Panel  Aver- 

No.         Pigment.  age^ 

1  Dutch   process  white  lead 3.* 

2  Quick    process    white    lead 4.<i 

3  Zinc   oxide    (XX) 1.5 

4  Sublimed    white   lead 9.0 

5  Sublimed    blue    lead S.S 

6  Lithophone     - -' 

7  Zinc   lead   white 4." 

9     Orange    mineral    8.3 

10     Red  lead  S.3 

12     Briffht    red  oxide 8.1 

14  Venetian    red    8.0 

15  Princess    metallic    brown 6.3 

16  Natural    graphite    6.8 

17  Artificial  graphite   5.9 

19  Lamp   black 6.3 

20  Willow  charcoal   8.8 

21  Carbon    black    7.2 

24     Yellow  ochre   (French) 5.5 

27  Barvtes   (natural)    0.7 

28  Baryles  (precipitated)   1.8 

29  Calcium     carbonate     (whiting) 

30  Calcium    carlicmate    (precipitated) 

31  Calcium    sulphate    (gypsum) 1.7 

32  China    clay    (ciolin) 6.3 

33  Asbestine    (ni:tgnes.   silicate) 5.1 

34  American  verminion  10.0 

36     Lead  chromate   7.7 

39  Zinc  chromate  9.5 

40  Zinc  and  barium  chromate 9.5 

41  Chrome  green  (blue  tone) 9.8 

44  Prussian   blue  W.   S 9.0 

45  Prussian  blue  \V.  1 8.5 

48  CItram.irine  blue    

49  Zinc   and   lead    chromate 9.7 

51     Magnetic    black    oxide 9.5 

111     Brom    composite    paint 8.5 

222     Black    lompositf    pulnt 8.8 

3333     White   comiMislle  paint 4.5 

444     Green   composite  paint 6.7 

o55     Black    composite   t>alnt 8.2 

666     Brown  composite  paint 7.7 

777     White    composite    paint 7.2 

888     Green    composite    paint 8.0 

2000  (  1  coat  zinc  chromate 1  8.1 

1.1   coat   Iron  exlde  excluder J 

3000     1  coat  lead  chromate 7.3 

4000  f  1  coat   red  lead 1  7.7 

ll   coat  iron  oxide  excluder J 

100  [  Straight     carbon     black      paint     with  16.5 

I      turps    and    drier. J 

SftfStraiKht    lampblack    paint    with    turps  I  5.7 

[     au'l    drier J 

5555     Co;il   tar  paint  over  red  lead 5.2 

1000     Chrome  resinate  in  oil  (1  coat) 0.7 

1  plate    3  coats  boiled  Unseed  oil 1.5 

•J.  Newton  Friend.  Tlie  Corrosion  of  Iron  and 
Steel,  p.  208,  Longmans  Green  &  Co..  London. 
1911. 
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x^     ,T           >«ATVSis     OF    AVERAGES.  most   of  them   being   combinations   of   several 

41     Chrome  green   ....^... g;^  ^^      The  same  paints  applied  to  tht;  panels 

■t^    ^fn^c"  ?.?.^mTt^   '.'™""^" ::■■■■■.■■■■■    li  were' also  applied  to  sections  of  the  bndge. 

40    Zinc   and   Barium   chromate »■»  Inspections  of  the  panels  were  made  yearly, 

51    Black   oxide   of   iron g;j  ^nH  have  been  reported  from  time  to  time,  the 

4  liiu'lSl^.fbC'^i.'.''.^':;::::::::::::::--:  H  first  complete  in.fpection  to  report  the  co„d.i- 

0    Sublimed    blue   lead °|  jion    of    each    individual   pr.nel    was   made   in 

20    Willow   charcoal    g;g  ^.,i     j^     results   of  this   inspection   seemed 

'%  ??STbire'"^.:::::::;:::::::::::'-  n  Jo  indicate  that  with  one  exception  there  is 

111    Composite  formula   »-^  ^^  ^,gi.y  marked  difference  m  the  conditKJn  ol 

in    Red"1Iad™""'''^   ::::::::::::::::    s.S  the  painted  surfaces,  most  of  which  are  show- 

555    Compofue  paint  ■.'.■. i ^f  ,ng  very  fair  service,  considering  the  time  of 

12    Bright  red  oxide  of  Iron .•••.•••  evnosure       The    exception    noted    is    a    paint 

2000    1    coat   -nc   chromate;    1     coat     iron     ^^  ^^Pj^f'  100    per    cent    carbon   pigment.s.    and 

14    VeneTian' ' red'   ::::::::::::::: S.O  n^n^bered  15  in  the  test.    The  very  low  rating 

"SSS    Composite   paint " "  accorded    this    panel    was    the    result    ot    ttie 

"^  unanimous  opinion  of  the  inspectors.  T|]e  only 

l.nntic  Citv  a  series  of  steel  panels  to  be  paint-  other  paints  in  the  tests  containing  lOU  per 
ed  with  the  various  pigments  ground  in  a  ^ent  of  anv  pigment,  were  Nos.  lU  ancl  li,  in 
standard  vehicle.  These  tests  were  under  the  ^oth  of  which  the  pigment  was  red  lead.  Botn 
supervision  of  Committee  A— 5  of  the  Amer-  of  these  paints  have  appeared  in  very  goocl 
ican  Society  for  Testing  Materials,  and  were  condition  at  each  inspection,  and  rec(?ived  at 
carried  out"  in  a  thoroughly  practical  manner  ti,e  last  inspection  a  high  average  rating 
and  on  a  large  scale.  The  results  of  the  Havre  de  Grace  tests 
Several  official  inspections  of  the  Atlantic  h^ve  been  reported  to  the  American  Society 
City  Test  Fence  have  been  made  since  their  for  Testing  Materials,  and  the  reports  have 
erection.  In  each  case  the  inspection  has  been  been  published  in  the  proceedings,  so  that  it 
made  by  a  specially  appointed  sub-committee  jg  ^ot  necessary  to  give  them  at  this  time. 
of  experts.  Space  will  not  permit  of  a  detailed  jj  may  be  stated  that  the  preparation  of  the 
account  of  each  inspection  that  has  been  made.  surfaces  and  the  painting  of  all  the  panels 
The  results  of  the  official  inspection  made  in  on  the  Havre  de  Grace  tests  was  very  care- 
June.  1911,  are,  however,  included  herewith  ^^\\y  done,  which  probably  accounts  for  the 
in  the  following  table.  The  scale  of  excellence  bigh  average  of  service  which  has  been  noted 
and  durability  is  given  in  figures  ranging  from  ;„  these  tests. 
1    to   10,   the   latter   figure   being   the  highest  j.^jjj.j,  \tehicles  and  their  i-xcluding  vai.ies. 

"A"?omplete  history  of  the  Atlantic  City  steel  The    recent    shortage   of   the   flax   crop   and 
test  panels  has  recently  been  published  and  '^  the    consequent    rise    in    price    (Df    linseed    oil, 
available  in  book  form.'  has  resulted  in  an  attempt  on  the  part  of  the 
In    Table    I    there    is    shown    the    average  manufacturer  to  utilize  other  oils  which  are  oi 
rating  for  each  panel.  a  slow  drying  or  semi-drymg  nature.     A  most 
In  Table  II  there  is  shown  the  rating  ob-  elaborate  series   of  paint  exposure   tests  upon 
tained  by  those  panels  which  were  considered  various  oils  is  being  conducted  at  the  present 
by  the  committee  as  meriting  from  8  to  10,  and  time,  on  the  grounds  of   tlie   Institute  of   In- 
h'aving  given  the  best  all-round  service.  dustrial  Research,  at  Washington.    Until  cori- 
A    recent   inspection    of   tlie   plates   showed  elusive  results  are  shown  from  these  tests,  it 
that    the    corroded    white     lead     films     have  is   probable   that   linseed   oil   will   continue   to 
chalked    to    a    considerable    extent   and    show  be  used  as  the  vehicle  for  the  highest  grade 
heavy   rusting.     The  zinc  films  have  checked  paints.    One  mixture,  however,  that  has  shown 
and  crocked  badly.     The  sublimed  white  lead  well     under     test     is     compijsed     of     blown 
and   sublimed   blue   lead   films    were   in   good  linseed   oil    and   soya   bean    oil    in    equal   pro- 
condition    and    indicated    the    value    of    such  portions.      In    certain    cases    the    addition    of 
basic   pigments   as   protective?   of   steel.      The  China  wood  oil  to  linseed  oil  gives  a  glossier 
red  lead  films  which  have  given  good  protec-  and  harder  film  and  it  has  Ijcen  claimed  that 
tion  to  the  metal  to  which  they  were  applied.  the  addition  of  menhaden  oil  if  advisable  when 
showed  a  slight  surface  coating  of  carbonate  the  paints  are  to  be  exposed  under  moist  and 
of  lead,  due  to  the  action  of  the  carbonic  acid  damp   conditions,   the  percentage   of   stearates 
of  the  atmosphere.     The  iron  oxide  films  were  present  in  the  marine  animal  oil  acting  as  a 
all  in  very   fair  condition.     The  graphite  and  moisture      excluder.        In       this      connection, 
carbon  black  paints  were  shown  to  be  pitted  Friend"  has  lately  stated  that  the  addition  of 
in    several    places,    with    excrescence    of    rust.  one-half  of  one  per  cent  of  paraffine  to  a  paint 
The  inert  pigments,  such  as  barytes,  whiting.  oil  gives  to  that  oil  rather  remarkable  w^ater- 
silica,   and    asbestine,    gave    very    fair    service  resisting  properties.     In  his  tests  he  prepared 
for  a  short  time,  and  then  decay  progressed  a  series  of  films  from  such  an  oil  and  found 
quite  rapidly  in  most  cases.    The  plates  paint-  that    their   excluding   value    was    50   per   cent 
with  the  chromate  pigments  were  in  most  ex-  higher  than  the  excluding  value  of  films  not 
cellent   condition   in   nearly   every   case.     This  containing    paraffine.      As    a    matter    of    fact, 
was  especially  true  of  the  plates  painted  with  paraffine.  carnauba  wax,  and  other   water-re- 
zinc  chromate,  basic  lead  chromate  (American  sisting  materials  of  this  type  have  been   used 
vermilion),    and    chrome   green,   the    surfaces  for  several  years  in  the  I'nitcd  States,  in  the 
of    these    paints    not    having   visibly    chalked,  manufacture   of    paints   for   the   protection   of 
checked,   or   disintegrated,  and   freedom   from  iron   and   steel.      The   results   of   Friend's   re- 
corrosion  being  shown  throughout  the  test.  search,   therefore,    are    simply   to    corroborate 
HAVRE  DE  GRACE  TESTS.  the  present   practice   among  certain   manufac- 
During    1906    a    series     of     57     commercial  '"""e"-     Some  authorities,  however,  claim  that 
paints   as   found   upon   the   American   market,  P^'"'^   contaimng  wax  are   dangerous   to   use 
were    carefully    applied    to    steel    test    panels  °"   account   of   the   flat   condition   w-hich   they 
placed  upon  the  Pennsylvania  bridge  over  the  present  upon  drying,  and  the  soft  filni  which 
Susquehanna  River,  at'  Hawe  de  Grace    Md  '■es"'*^  ^^''^<^"  ^^^y  ="^  exposed  to  heat.  Friend  s 
These  tests  were  made  under  the  auspieJes  of  monograph  sums  up  the  results  of  his  investi- 
Committee  D— 1  of  the  American  Society  for  gations  as  fo!I(3ws :                           .          ,           , 
Testing    Materials.      The   composition    of    the  ^  P=i'"'  suitable  for  the  protection  of  metal 
paints  were  unknown  until  thev  were  analyzed  work  should  be   composed   of   a   suitable  pig- 
subsequent   to   their   application,   by   menibers  ""'^"^  '"  intimate  associatiou  with  a  liquid  ve- 
of  the  committee."'    The  resuhs  of  the  analyses  ^>*^^^  excelling  in  the  following  particulars: 
showed    that   the   paints   were    made    from    a  I    SS'^'''^'^!  perrnanence. 
very   wide    range    of    pigments    and    vehicles,  5    ^^l^e^^J^  X^^'SSn.ue. 

MK-niw-Hm'Book   ct"  amTp  i'o'^"'  ^'"''''        ^^Proceedings    Am.    Soc.    for  Testing  Materials 

,inn!i?'^'    -^"^     ^""^    "^^^t'ns    Materials    VIII.    165  =lron    and     Steel     Inst,     farnegie    Scholarship 
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4  Imperviousness  toward  air  and  moisture 

5  Elasticity. 

While  we  may  safely  admit  these  conclu- 
sions, the  researches  of  the  last  few  years 
seem  to  indicate  that  we  should  include  an- 
other heading,  perhaps  the  most  important  of 
all ;  namely,  the  inhibitive  value  of  the  pig- 
ment, for  if  this  point  is  given  attention  the 
importance  of  the  other  qualifications  is  to 
some  extent  minumized.  Slight  openings  or 
abrasions  of  the  protective  coatings  are  neces- 
sarily of  less  importance  if  a  rust  inhibitive 
action  is  provided  by  the  pigmentary  portion 
of  the   vehicle. 

The  only  other  work  your  reporter  has  been 
able  to  find  worthy  of  record  is  the  experi- 
mental work  done  by  the  United  States  Navy 
Department  on  paints  for  ship's  bottoms.  In 
view  of  the  fact  that  practically  no  paint  oil 
is  used  in  the  present  specifications,  this  is 
a  matter  of  ^  interest."  The  paint  consists  of  a 
varnish  vehicle  of  shellac  in  alcohol,  with  the 
addition  of  small  percentages  of  turpentine 
and  pine-tar  oil.  The  pigment  for  the  anti- 
corrosive  consists  of  dry  metallic  zinc  dust 
and  dry  white  zinc  oxide,  the  exact  ingredi- 
ents for  making  10  gals,  of  the  anti-corrosive 
paint  being  as  follows : 

7^4  gallons   grain   alcohol. 
7  9/1(3  pounds  gum  shellac. 

.3/.^  gallons   turpentine. 

•i/b  gallons   pine-tar  oil. 

9%  pounds   metallic  zinc,   dry. 
28^,  pounds  white  zinc  oxide,   dry. 

The  pigment  for  the  anti  fouling  paint  con- 
sists of  dry  white  zinc  oxide,  Indian  red  and 
red   oxyde  of   mercury,  the   exact   ingredients 


of  the  battleship  fleet  these  paint  formulas 
were  found  to  have  given  good  results  with 
the  usual  types  of  paints. 


Large  Steel  Forms  for  Molding  Con- 
crete Blocks  for  Breakwater  at  the 
Port  of  Valencia,  Spain. 

Concrete  block  molds  of  remarkable  dimen- 
sions are  employed  in  constructing  new  break- 
waters at  Valencia,  Spain.  The  breakwater 
being  built  is  shown  in  sections  by  Fig,  1, 
which,  with  the  other  data  here  given,  is 
taken  from  "Le  Genie  Civil"  for  Aug.  10,  1912. 
The  great  blocks  being  molded  arc  those  forni- 


tachable  timber  bottom.  As  indicated  by  the 
drawing,  the  mold  is  in  two  parts,  connected 
by  bolts.  Also  the  interior  of  the  double  wall 
is  equipped  with  pumps  and  piping.  In  oper- 
ation, the  mold  is  assembled  and  held  partly 
suspended  and  floating  over  the  site  which  the 
block  is  to  occupy  in  the  breakwater  by  means 
of  a  titan  crane.  Bags  of  mortar  are  then 
laid  around  the  walls  inside  and  built  up  as 
the  work  proceeds.  The  space  inside  this 
ring  of  brick  is  filled  with  concrete  in  bulk. 
As  the  filling  proceeds  the  mold  is  allowed 
to  sink  until  finally  it  rests  on  the  breakwater 
base.  When  ihe  filling  is  completed  and  the 
concrete  has  hardened  the  wooden  bottom  is 
unloosed  from  the  steel  sides  of  the  mold  and 
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Fig.    1 — Section    of    New    Breakwater    at  Valencia,    Spain. 


Fig.  2 — Steel   Mold  for  Concrete  Breakwater    Blocks. 


for  making   10   gals,   of   antifouling   paint  be- 
ing as  follows : 

6      gallons  grain  alcohol. 
13%  pounds  gum  shellac. 
1       gallon    pine-tar   oil, 
1       gallon    turpentine, 
13%  pounds  white  zinc  oxide,  dry. 
13%  pounds   Indian    red. 
4%  pounds  red  oxide  of  mercury,   dry. 

It  is  stated  that  at  the  fall  docking  of  1909 
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ing  the  body  of  the  breakwaters  and  indicated 
by  Fig.  1  These  blocks  as  first  placed  were 
8.4  m,  (27.55  ft.)  square  at  the  base,  8  m. 
(26.24  ft.)  square  on  top  and  8  in.  (26.24  ft.) 
high,  but  it  is  proposed  in  future  to  increase 
the  length  of  the  blocks  to  11  m.  (36.1  ft,) 
with  the  other  dimensions  unchanged.  The 
molding  and  placing  of  these  blocks  is  after 
a   unique  plan. 

The  block  molds  are  built  of  steel  with  dou- 
ble  walls,   as   indicated   by   Fig.   2,   and   a   de- 


Ihe  steel  shell  is  removed  by  removing  the 
connecting  bolts,  loosened  from  the  block  and 
pulled  free  by  the  crane.  F"or  a  succeeding 
block  the  two  parts  of  the  shell  are  assembled 
and  a  new  wooden  bottom  is  fitted  and  the 
molding  follows  as  before.  The  time  required 
to  mold  a  block  by  the  procedure  described 
is  given  as  follows : 

Launching  of  mold 0  hrs.  30  mln. 

I'lacing  3CiO  cu.  in    concrete 9  hrs,  30  min. 

Swlngin,^;  and  adjusting  mold..,.  3  hrs.  0  mln. 

Completing   concreting    13  hrs.  0  rain. 


I   EARTH       AND        ROCK        SECTIQn] 
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Crushing  Plant  for  the  Construction  of 

the  Kensico  Dam.    A  500  cu.  yd. 

per  Hour  Plant  for  a  Dam 

Containing  1,000,000  cu. 

yds.  of  Masonry. 

Contributed    by    Samuel   W.    Traylor,   of  Traylor 
Engineering   &    Manufacturing    Co. 

One  of  the  features  of  the  contractor's  plant 
for  the  construction  of  the  Kensico  Dam  at 
Valhalla,  N,  Y.,  30  miles  north  of  New  York 
City,  is  the  crushing  plant  which  will  furnish 
rock  for  the  masonry  and  concrete  work.  It 
is  the  largest  single  unit  crushing  plant  in  the 
world.  It  has  an  estimated  capacity  of  500 
cu.  yds.  per  hour.  Its  initial  crusher  has  a 
clear    opening   of   5x7    ft.    and    will    take    the 


run  of  quarry  product  making  possible  a 
saving  of  10  cts,  per  ton  on  quarrying  and 
crushing,  over  the  largest  single  unit  gj'ratory 
plant. 

This  dam,  which  is  being  built  across  the 
bed  of  old  Lake  Kensico  at  about  400  ft. 
north  of  the  old  impounding  dike,  is  to  be 
used  as  a  storage  reservoir  in  connection  with 
the  new  Catskill  system,  and  will  retain  suf- 
ficient water  behind  it  to  insure  a  supply  of 
about  45  days  to  New  York  city,  in  case  of 
an  accident  to  the  system  between  Lake  Ken- 
sico and  Ashokan,  The  dam  itself  is  to  be 
built  of  Cyclopean  masonry,  faced  on  its  up- 
stream side,  with  concrete  blocks,  and  on  its 
down-stream  side  with  cut  stone,  and  will 
contain    over    1,000,000   cu.    yds.   of   masonry. 


thus  making  it  rank  as  the  largest  masonry 
dam  in  the  world. 

The  general  design  follows  the  lines  adopted 
in  the  design  of  the  .\shokan  dam.  incorpo- 
rating the  peculiar  features  of  expansion 
joints,  drainage  wells  and  galleries  adopted 
there.  The  section  is  of  peculiar  interest  at 
the  present  time,  when  the  matter  of  gravity 
dam  sections  is  uppermost  in  the  public  mind, 
because  of  its  stability,  as  the  extreme  width 
of  this  dam  will  be  about  250  ft. 

Crusher  Plant. — The  initial  5x7-ft,  crusher 
reduces  the  rock  to  a  size  of  9  ins.  and  finer, 
which  then  passes  over  a  grizzlcy  with  4%- 
in  openings,  the  undersize.  or  through  prod- 
uct, going  directly  to  the  elevator,  while  the 
oversize  is  run  through  the  second  crusher 
with  an  opening  3x6  ft.,  reducing  it  to  4  ins. 
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and  finer.  This  product,  with  the  iindersize 
from  ihc  grizzlev,  then  goes  to  the  elevator 
and  is  raised  to  a  7x30-ft.  screen.  This  screen 
is  so  designed  that  all  material  %  in.  and 
finer  is  removed  for  a  sand  product  and  stored 


The  matter  of  repairs  is  of  small  moment 
in  this  plant,  as  it  is  estimated  that  all  wear- 
ing parts  of  the  crushing  machmery  will  last 
for  2  years  or  more  in  continuous  operation 
without  rcnew-als. 


,    -        dO'SiJOwCrushei 
^Ai50  HP  Motor 


SOOHPMotOt'  30 '  n  Jon  Crusher 


Fig.    1 — Sectional    Elevation    of   500   cu.   yds.    Per    Hour    Capacity    Crushing    Plant   for 
Construction   of  the  Kensico  Dam. 


separately,  while  the  aggregate,  or  stone  be- 
tween V4  and  2%  ins.  is  distributed  by  a  30-in. 
conveyor  into  a  10,000-ton  storage  bin.  The 
oversize  from  the  screen  goes  to  a  small  bin, 
which  is  equipped  with  a  28-in.  steel-pan 
feeder,  and  is  delivered  uniformly  to  a  heavy- 
duty  OU.\30-in.  crushing  roll ;  the  product  from 
this  roll  being  returned  to  the  same  elevator 
and  screen. 

The  storage  bins  are  so  constructed,  with 
bottom  and  side  discharge  gates,  as  to  per- 
mit of  loading  standard-gage  cars  running 
under  the  bins,  as  well  as  at  the  sides,  pre- 
venting any  congestion  at  this  point,  and  mak- 
ing available  the  full  storage  capacity  of  the 
bins  by  reason  of  the  many  points  from  which 
the  product   is  discharged. 

In  addition  to  the  crushing  plant  described 
above,  several  other  novel  features  in  plant 
installation  will  be  incorporated  by  the  con- 
tractor. The  entire  plant  will  be  electrically 
operated  by  power  transmitted  from  New  York- 
City  ;  cableways  will  be  less  used  than  general- 
ly is  the  case  in  such  an  operation,  although 
two  cableways  of  1,860-ft.  span  each,  of  2%- 
in.,  locked-bar  type,  are  being  installed,  and 
building  materials  will  be  delivered  directly 
to  the  derricks  by  train.  All  of  these  items, 
however,  will  be  the  subject  of  future  articles. 
From  the  above  brief  description  and  ref- 
erence to  side  elevation  (Fig.  1)  the  simplicity 
of  design  and  economy  in  operation  will  be 
noted,  as  well  as  the  small  number  of  indi- 
vidual machines  required  for  so  large  a  ca- 
pacity. Brief  specifications  are  as  follows: 
One  jaw  crusher,  with  a  clear  opening  of 
5x7  ft. ;  one  jaw  crusher  with  an  opening  of 
3x6  ft. ;  one  continuous  bucket  elevator,  with 
buckets  42  ins.  wide  -x  18  ins.  deep  x  19-in. 
projection;  one  all-steel,  7.x30-ft.  revolving 
screen ;  one  60x30-in.  heavy-duty  cru.^hing  roll. 
It  will  be  seen  that  this  plant  presents  in- 
teresting feature?,  from  the  fact  that  it  would 
require  not  less  than  iii:ie  gyratories,  and 
though  a  No.  21  gyratory  be  used  as  the 
initial  crusher,  all  rock  'coming  from  the 
quarry  must  be  broken  to  a  size  of  3  ft.  or 
smaller,  before  it  will  enter  the  crushrT.  The 
iiiitial  crusher  here,  however,  will  take  anv 
piece  of  rock  that  will  ordinarily  come  fro.ii 
the  quarry,  and  thus  RreitU-  reducing  the 
cost  of  quarrying,  handling  aiid  crr.shing. 


Some  of  the  novel  features  of  this  plant 
are  the  trackage  arrangements,  and  the  facili- 
ties for  loading  and  unloading  all  products 
during  construction,  there  being  provided  a 
standard-gage  track  along  the  upper  side  of  the 
plant:  a  crane  runs  over  this  track  and  into 
the  crusher  building,  facilitating  the  removal 
and  placing  of  the  heavy  machinery  directlv 
from  the  railroad  cars.  When  the  plant  i.s 
completed  this  same  track  will  be  used  for 
returning  the  empty  cars  to  the  quarry.  The 
crane  is  so  located  that  it  may  be  used  to 
advantage,    if   necessary,   for   removing  pieces 


an  auxiliary,  in  case  of  mishap  or  obstruc- 
tion, when  it  may  be  put  into  commission 
thereby  making  it  unnecessary  to  close  down 
the  plant.  This  track  equipment  is  so  ar 
ranged,  also,  that  the  initial  crusher  can  be 
temporarily  closed  down  and  the  rock  feri 
directlv  to  the  second  crusher,  this  being  espe- 
cially 'desirable  should  the  rock  from  the 
quarrv  be  running  in  small  sizes,  such  as 
would  enter  the  second  crusher  without  dif- 
riculty,  thus  not  only  saving  the  large  crusher 
but  considerable  expense  in  the  matter  of 
power,  and  this  arrangement  also  permits,  of 
course,  repairs  or  changing  of  wearing  parts 
on  the  large  machine  without  the  necessity 
of  closing  down  the  whole  plant. 

Unloading  Di'fiVi'.— There  is  provided  a 
special  unloading  device  which  is  supported 
by  the  crane  extending  over  the  large  crusher, 
deli\erv  tracks  and  chutes.  This  device  con- 
sists of  an  air  lift,  the  cylinder  being  20  ins. 
in  diameter,  to  work  under  an  air  pressure 
of  80  lbs.,  and  having  a  lifting  capacity  of  10 
tons.  As  the  cars  pass  in  front  of  the  chutes. 
one  man  can  quickly  dump  them  by  hoisting 
one  side  of  the  car. 

Large  Cnw/tcr.— The  large  or  initial  crushei 
in  this  plant  has  a  jaw  opening  of  5.\7  ft., 
and  will  easily  take  a  stone  weighing  10  tons 
and  reduce  it  w-ithin  one  minute.  This  crusher 
is  constructed  of  cast  steel  throughout,  with 
the  exception  of  the  large  tly-whecls,  and  has 
a  total  weight  of  -1.50,000  lbs.  The  fly-wheels 
are  12  ft.  in  diameter  and  weigh  15  tons  each. 
The  swing  jaw  shaft  is  20  ins.  in  diameter 
and  weighs  6  tons,  while  the  pitman  shaft 
is  24  ins.  in  diameter  in  the  pitman  and  20 
ins.  in  the  bearings,  and  weighs  8%  tons. 
The  swinging  jaw  of  this  machine  is  13  "ft. 
in  length  by  7  ft.  wide,  and  weighs  74,000 
lbs.  The  wearing  plates  are  made  entirely  of 
manganese  steel,  in  sections  which  are  inter- 
changeable, so  that  the  different  sections  laay 
be  changed  about  from  time  to  time,  thereby 
greatly  increasing  their  life. 

All  bearings  are  water  cooled,  and  compres- 
sion grease  cups  12  ins.  in  diameter  are  pro- 
vided as  an  integral  part  of  such  bearings  for 
lubrication. 

The  over-all  length  of  the  crusher  is  24  ft., 
the  width  15  ft.  and  the  height  13  ft.  Fig. 
2  shows  the  construction  of  this  machine  in 
section. 

Second  Crusher — The  second  crusher  has 
an  opening  of  3x6  ft.,  and  is  of  the  same 
type  as  the  large  one,  with  an  over-all  length 


Fig.  2— Sections    Showing    Construction    of  5x7  ft.   Blake  Jaw  Crusher. 


of  rock  more  than  7  ft.  in  size,  wdiich  mav 
have  gotten  into  the  plant  by  accident,  and 
so  avoids  any  possibility  of  congestion  from 
this   source. 

There  are  also  two  main  deliver*-  tracks 
running  directly  through  tlic  buikli^'ic.  and 
heavy  chutes  extending  from  bo-.h  tracks"  to 
•he  initial  crusher.  Only  one  of  ■.iKj.e  t:Mcks 
will  be  used  at  a  time,  the  other  being  oiirelv 


of  13  ft.,  width  13  ft.  and  height  9  ft.  The 
swing  jaw  shaft  is  12  ins.  in  diameter,  and 
the  pitman  shaft  14  ins.  in  the  pitman  and 
12  ins.  in  the  bearings.  The  fly-wheels  are  8 
ft.  m  diameter  by  12-ia.  face,  and  have  a 
peripheral  speed  of  5,000  ft.  per  minute,  being 
operated  at  a  speed  of  2ii')  r.p.m.  The  total 
weight  of  this  machine  is  210.000  lbs. 
Elevttior.—The.  location  of  the  plant  is  such 
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that  It  requires  the  raising  of  all  product 
after  passnig  the  second  crusher,  to  the  screen' 
The  elevator  used  is  of  the  continuous  type 
each  bucket  being  42  ins.  long.  18  ins.  deep 
and  19-ni.  projection.  These  buckets  are  fast- 
ened to  a  shaft,  the  ends  of  which  are  equipped 
with  steel-bushed  rollers.  These  rollers  travel 
on  a  30-lb.  rail  made  fast  to  runway  timbers. 
Each  bucket  is  provided  with  a  double-link 
bar  on  each  side,  made  of  %.x3.xl8-in.  bars. 
The  rollers  are  lubricated  by  means  of  com- 
pression grease  cups  suitably  connected  to  the 
end  of  the  roller  shaft.  The  buckets  are  made 
of  %-in.  steel  pressed  from  a  single  sheet 
and  reinforced  with  a  %x2-in.  bar  strap,  fast- 
ened on  the  lip  of  the  bucket,  for  taking  the 
wear  at  this  point.  The  speed  of  the  elevator 
is  95  ft.  per  minute.  The  head  of  the  elevator 
is    equipped    with    compound-back    gears    of 


ble  roll  is  60-in.  diameter  by  14-in.  face.  This 
roll  is  operated  at  a  speed  of  50  r.p.m.,  or  a 
peripheral  speed  of  785   ft.  per  minute. 

The  rolls  are  equipped  with  a  very  inge- 
nious lateral  adjusting  device,  that  positively 
prevents  corrugating  or  channeling  of  the  roll 
tires.  The  bearing  of  this  roll  is  so  con- 
structed that  it  is  double  the  size  required  for 
the  work  being  done,  is  positively  dust  proof 
and  efficiently  lubricated.  Its  capacity  is  300 
yds.  per  hour,  crushing  from  4-in.  down  to 
2-in.  from  2,200  volts.  Fig.  3  shows  these 
rolls  in  section. 

Power. — The  large  crusher  is  operated  by  a 
300-h.p.  3-bearing  form  "M,"  mill-type  induc- 
tion motor,  of  the  slip-ring  type,  and  has  about 
two  and  one-half  times  full  torque  load  in 
starting.  It  operates  at  a  speed  of  560  r.p.m. 
This    motor   is    equipped   with   a   self-starting 
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Fig.    3 — Sections    Showing    Construction    of    60x30   In.   Grinding   Rolls. 


large  dimensions  and  operated  from  the  line 
shaft   that   drives  the  screen. 

Rolls. — The  60x30-in.  heavy-duty  roll  is  one 
of  the  largest  smooth-faced  rolls  yet  built  in 
this  country,  considering  the  width  of  face 
and  weight  of  machine.  This  roll  has  an 
over-all  dimension  of  16  ft.  The  shafts  are 
16  ins.  in  the  hub  and  14  in  the  bearings,  each 
bearing  having  a  length  of  46  ins.  The  frame 
is  cast  in  one  piece,  and  alone  weighs  30  tons. 
The  drive  pulleys  are  made  of  cast  steel, 
the  main  pulley  being  96-in.  diameter  by  24-in. 
face,   while   the   smaller  pulley  on  the  mova- 


regulator,  33.x27-in.  pulley,  and  drives  a  jack 
shaft  with  a  26-in.  triple  leather,  endless  bait, 
the  pulley  on  this  shaft  being  94x27  ins.  This 
jack  shaft  is  equipped  with  an  approved  in- 
dividual friction  cut-off  clutch,  which  permits 
the  starting  of  the  crusher  after  the  motor  is 
in  motion.  On  this  jack  shaft  is  a  60-in. 
heavy  sheave  wheel,  with  15  grooves  for  1%- 
in.  rope,  by  which  the  large  crusher  is  op- 
erated, the  driving  sheave  on  the  cruslier 
shaft  being  11  ft.  in  diameter.  A  suitable  ten- 
sion carriage  and  idler  sheave  is  installed  in 
connection  with  this  rope  drive. 


It  will  be  noted  that  on  account  of  the  in- 
termittent load,  due  to  the  irregularity  in 
the  size  of  product  fed  into  a  crusher  of  this 
size,  it  becomes  necessary  to  have  great  tlexi- 
ity  in  the  transmission,  although  it  is  appar- 
ent that  when  this  crusher  is  operating  at 
full  speed,  with  the  enormous  momentum  of 
the  two  ]2-ft.  IS-ton  fly  wheels  revolving  at 
a  peripheral  speed  of  3,400  ft.  per  minute, 
there  can  be  but  little  variation,  even  though 
the  feed  is  intermittent. 

The  motor  for  operating  the  3x6-ft.  crusher 
is  1.50  h.p.,  560  r.p.m.,  and  of  the  same  type 
as  the  300-h.p.  motor  above  mentioned.  It  is 
equipped  with  self-starting  regulator,  and  a 
pulley  29x21  ins.  is  belted  direct  to  the  crusher, 
with  a  20-in.  extra  double-leather,  endless  belt. 

The  crushing  roll  is  operated  by  a  100-h.p., 
560-r.p.m.  motor,  of  the  same  type  as  the 
others,  and  is  equipped  with  a  pulley  21x17 
ins.,  which  drives  a  108xl7-in.  pulley  on  a 
jack  shaft,  this  jack  shaft  operating  the  rolls, 
and  also  the  countershaft  that  drives  the  roll 
feeder. 

The  elevator  and  screen  are  driven  by  a 
separate  50-h.p.  type  "K"  squirrel-cage  induc- 
tion motor,  equipped  with  self-starting  regu- 
lator, and  operates  at  a  speed  of  850  r.p.m. 

There  are  two  conveyors  in  the  plant,  one, 
the  short  or  cross  conveyor,  is  operated  by  an 
individual  5-h.p.,  type  "K"  motor,  direct-con- 
nected through  gearing  and  countershaft;  the 
other,  or  main  conveyor,  is  driven  by  a  15- 
h.p.,  type  "K"  motor,  direct-connected  through 
gearing  and  operating  at  a  speed  of  850  r.p.m., 
and  provided  with  an  individual  automatic 
starter. 

Quarry  Equi('mcnt. — The  quarry  extends 
along  the  edge  of  a  granite  reef  or  ridge  for 
a  distance  of  3.000  ft.  Compressed  air  drills, 
which  are  the  largest  made  for  quarry  work, 
have  a  capacity  for  drilling  a  5-in.  hole  to 
a  depth  of  20  ft.  There  will  be  used  four 
90-ton,  4-yd.  steam  shovels  in  loading  the 
rock  into  the  quarry  cars.  The  transporta- 
tion facilities  consist  of  four  40-ton  locomo- 
tives, each  handling  a  train  of  15  to  20  cars, 
each  car  having  a  capacity  of  8  yds. 

As  the  trains  are  loaded,  they  are  hauled 
into  the  crushing  plant,  where  the  cars  are 
dumped  and  the  rock  discharged  into  a  chute 
leading  directly  to  the  initial  crusher.  The 
train  is  then  hauled  through  the  crusher  build- 
ing and  returned  to  the  quarry  over  a  separate 
track. 

The  contractor  is  H.  S.  Kerbaugh,  Inc., 
New  York  and  Philadelphia,  which  is  com- 
posed of  the  following:  H.  S.  Kerbaugh, 
president;  M.  A.  Hauschild,  vice-president; 
\V.  H.  Coade,  treasurer;  George  D.  Dixson, 
secretary;  Beverly  R.  Value,  chief  engineer; 
B.  C.  Collier,  resident  engineer,  and  George 
H.  Angell,  superintendent. 

The  crushing  plant  was  designed  by  the 
Traylor  Encineering  &  Manufacturing'  Co., 
30  Church  St.,  New  York,  and  works  at  AI- 
lentown,  Penn.,  and  is  being  installed  in  its 
entirety  by  them,  including  all  buildings  and 
the  setting  of  the  machinery. 
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The  Proposed  State  Highway  System 
of  California. 

In  November,  1910,  the  citizens  of  Califor- 
nia voted  an  $18,000,000  bond  issue  for  the 
construction  of  a  state  highway  system.  The 
members  of  the  State  Highway  Commission 
to  have  charge  of  this  work  were  commis- 
s-oped  by  the  governor  on  Aug.  7,  1911,  and 
thus  they  have  been  engaged  in  their  duties 
for  a  little  over  a  year.  During  this  time  much 
prelini'nary  work  has  been  accomplished,  and 
in  addij'on  37%  miles  of  state  highway  have 
been  placed  under  contracts  and  bids  have 
been  received  on  56  miles  more.  The  fol- 
lowing description  of  the  proposed  state  high- 
way system  is  taken  from  a  paper  by  Mr. 
Austin  B.  Fletcher,  Highway  Engineer  of  the 


Commission,  which  was  read  before  the  Pa- 
cific Highway  Association  on  .'\ug.  5. 

California,  unlike  certain  Eastern  states,  did 
net  provide  for  a  commission  to  investigate 
the  needs  of  the  state  in  the  matter  of  high- 
ways before  appropriating  money  for  their 
construction.  The  California  State  Highway 
Ac(,  which  is  the  law  under  which  the  state 
highway  routes  must  be  selected,  and  in  ac- 
cordance with  which  the  roads  must  be  built, 
ill  a  general  way,  outlines  the  routes.  This 
act  provides : 

The  route  or  routes  of  said  state  hlijhways 
shall  be  selected  by  the  Department  of  Engineer- 
ing, and  said  route  shall  be  selected  and  said 
highways  so  laid  out  ond  con.structed  or  ac- 
quired as  to  constitute  a  continuous  and  con- 
nected state  highway  system  running  north  and 


south  through  the  state,  traversing  the  Sacra- 
mento and  San  Joaquin  Valleys  and  alon.cr  the 
racltic  Coast  by  the  most  direct  and  ptacti- 
cable  routes,  connecting  the  county  seats  of  the 
several  counties  throuph  which  it  passes  and 
Joining  the  centers  of  population,  together  with 
such  branch  roads  as  may  be  necessary  to  con- 
nect therewith  the  several  county  seats  lying 
east  and  west  of  such  state  hlghwa}-. 

Early    in    its   work    the    Commission    chose 
certain  main  routes  as  follows : 

Miles 

Route  1.     San  Francisco  to  Oregon  line -121 

Route  2.     Snn    Francisco    to    San    Dleeo   via 

I*os  Angeles 592 

Route  3.     Sacramento  to  Oregon  line  vln  east 

side  of  river  and  Reddlog 3i\ 

Route  4,     Suor.imento    to     Los     ADg«les     via 

San  .loaquln  Valley 445 
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Route  ...     Stockton    to  Santa  Cruz  via  Oak- 
land      133 

Route  6.     Sacramento  to  Woodland  .lunction    20 

Route  7.     Tehama  to  Benlcla 191 

Route  S.     Hopland      to     Vallejo     via     Lake 

County    107 

Route  9.    Los  Angeles  to  Riverside 48 

These  routes  make  a  total  length  of  ap- 
pro.ximately  2,300  iniles.  To  complete  the 
system  apparently  contemplated  by  the  statute 
several  hundred  miles'  more  of  laterals  and 
connections  must  be  provided  for. 


been  handling  this  department  of  the  work 
with  his  engineering  staff. 

Reporting  directly  to  the  Highway  Engineer 
is  the  ."Xccounting  Department,  which  is  re- 
sponsible for  the  records  and  accounts  of  the 
Commission.  The  work  of  this  department 
is  tran.sacted  chiefly  in  the  headquarters  of- 
lice,  building  tip  from  records  and  reports  sent 
in  from  the  division  offices. 

The  Finance  and  Disbursing  Department 
reports    directly    to    the    Highway    Engrineer, 


this  number  including  out  assistant  highway 
erginter,  seven  division  engineers,  seven  prin- 
cipal assistant  engineers,  one  geologist,  one 
testing  engineer,  -11  draftsmen  and  computers, 
30  chiefs  of  parties,  32  instrument  men,  63 
rodmen   and   22   axmen. 

The  chiefs  of  party,  instrument  men,  rod- 
men,  axmen,  teamsters  and  cooks  are  grouped 
in  31  survey  parties  of  four  to  eight  men 
each,  the  number  of  men  depending  upon  the 
nature  of  the  work  and  the  character  of  the 
cotmtrv. 

Survey  iFork. — From  time  to  time  since 
Jan.  1,  H)]?,  the  Commission  has  ordered  sur- 
veys on  the  various  routes  as  fast  as  general 
routing  problems  were  settled.  In  some  cases 
reconnaissances  only  were  ordered.  In  others 
two  or  more  surveys  were  ordered  between 
objective  points  to  determine  which  was  the 
best.  At  the  present  time  31  survey  parties 
are  engaged  in  such  work,  and  the  surveys 
are  proceeding  as  rapidly  as  careful  work  will 
permit. 

The  survey  notes  go  from  the  field  to  the 
division  offices,  where  the  plans  are  made  by 
the  draughtsmen.  Ultimately  they  are  sent 
to  the  headquarters  at  Sacramento  with  the 
reports  of  the  division  engineers  for  revision 
and   correction   when   necessary. 

To  this  date  approximately  1,500  miles  of 
road  survey  have  been  ordered  by  the  Com- 
mission, and  of  this  mileage  nearl'v  800  miles 
of  field  work  has  been  completed,'  and  more 
than  200  miles  in  addition  is  in  process.     Thc 


Denotes   surveys    orderoa . 
DenoLe3  Cbntj-octa  lelor  AAt-tjsed. 
Donotts  JMvisTon  Heodquart«r3. 


Corrected    lo  _4M4y{Lt^i.r_13'£._ 


Orga)u::altoii.--ln  order  to  secure  what  the 
Commission  coni-idered  the  most  efficient  or- 
ganization, conforming  to  the  lines  of  the  best 
practice  among  the  large  corporations,  the 
following  plan   was  adopted : 

The  Highway  Engineer  was  made  Chief 
t,xe.ntivc,  crrcsponding  in  his  relations  to 
the  oiflerent  departments  of  the  Commission 
to  the  general  manager  of  a  large  private  cor- 
poration. Without  reference  to  the  public 
character  of  this  work,  the  plan  of  dividing 
respoii.sibility  is  along  tile  same  lines  as  if  this 
commisf.on  were  a  private  corporation  en- 
gagerl  in  the  business  of  building  roads  The 
Highwav  Fngmeer  (or  chief  executive)  has 
directly  responsible  to  him  the  following 
divisirns  or  departments  of  the  work  • 

The  eiigineerinK  department  is  under  the 
working  supervision  of  the  Assistant  High- 
way Engineer.  The  work  of  this  department 
IS  divided  into  eight  subdivisions,  vi?  ■  The 
Head,,t.ait.-rs,  the  Division  Numbers  I.'il,  III, 
IV.  V.  VI  and  yil,  which  represent  the  head- 
quarters of  work  in  the  different  parts  of  the 
stale.  Each  one  of  these  divisions  is  in  charsre 
?u  V  ?'""  ^"Kineer,  reporting  directly  to 
the   Headquarters   office. 

•  ^u'"'«"'\''''".'''""-V  '^'-  "iyli^v.-iv  Engineer 
IS  the  Purchasing  Department,  which  will  be 
in  cl-.:.rgc  of  all  purchases,  materials  cfiuiu- 
ment  etc.,  and  will  als.,  bave  conirol 'and 
direcion  of  the  traffic  wo-k  later  on  vhe , 
the  department  is  Iransferrirf  ns.er^al  -.nd 
equipment  from  one  place  to  anoth-r  '  V,]'  ir, 
the  present  time  the   Higbwav  Enj.i.'iPcrhas 
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Higlnway   System. 


■Hid   is   responsible    for   the   disbursing   of   all 

"IS  I^s.  ""'^     '''    "^^"''^-"^^     -" 

to'!i'e^Ht'bw=f''"r"'-"'  '■>''°  '"«P°"5  'ii^^-'-tlv 
to    ine    Highway    Engineer,    and    handles    all 

matters  in  which  legal  rulings  are  involved 
such  as  decisions  on  legal  problems  that  are 
constantly  confronting  the  H.ghu'^  EiSneer 
'nd  such  matters  as  rights  of  wav.' co ,  femM: 
t;nn   suits,   etc.  '     vi.iiucimia- 

The  total  number  of  persons  in  the  emolov 
of  the  Commission  on  July   In,  I!)i2,  was  26(X 


survey     orders      were      carefully      distributed 
hroughout  the   seven   divisions,   and   no   por- 
tion of  the  state  is  beine  neglected 

The  surveys  ordered  and  made' are  con- 
sidered as  tentative  onl>-^  and  when  necessary 
the  lines  are  changed  to  conform  to  new  con- 
ditions which  arise,  but,  as  a  rule,  the  Com- 
mission has  given  earnest  consideration  to  the 
needs  of  the  state  before  ordering  the  surveys 
Even  in  the  flat  country  snch  surveys  cost  too 
much  money  to  be  ordered  at  random 

Quahy    of   Rond-:-U,    brief   the    standard 
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road  which  the  Commission  proposes  to  build 
will  have  the  following  principal  character- 
istics : 

1.     A   right   of  way  not  less  than  00   ft.   in 
width  where  it  is  reasonably  possible,  and  as 


a  thin  surface  of  a  bituminous  mixture. 
Whether  or  not  much  additional  work  of  this 
character  may  be  done  depends  largely  upon 
the  cement  manufacturers.  It  is  probable  that 
they  will  make  some  deduction  in  the  cement 


Fig.   1 — Expansion   Joint   Protector  in   Place,   Ready    for    Concreting    on    Smith    Ave.,    in 

Wayne  County,   Mich. 


direct  between   objectixe   points  as  is  consist- 
ently possible. 

2.  Gradients  not  exceeding  7  per  cent,  even 
in  the  mountainous  parts  of  the  state. 

3.  Curves  as  open  as  possible,  and  in  no 
case  of  less  than  50  ft.  in  radius. 

4.  As  many  culverts  of  sufficient  capacity 
as  are  needed  to  take  care  of  surface  and 
underground   water. 

5.  A  traveled  way  under  ordinary  condi- 
tions not  less  than  21  ft.  in  width,  and  in  the 
mountains  not  less  than  Hi  ft.  wide,  with  the 
center  paved  or  surfaced  so  as  to  be  hard  and 
smooth  under  all  climatic  conditions  at  all 
times  of  the  year,  the  width  of  surfacing  to 
lie   in  .general   1-5  ft. 

6.  Smoothly  graded  roadsides,  reserved  for 
future  tree  planting. 

For  the  main  roads  of  the  system  the  choice 
for  surfacing  seems  to  lie  between  the  so- 
called  oil  macadam  type  and  a  concrete  road 
with  a  bituminous  surface,  the  latter  lieing 
considerably  more  expensive  than  the  former, 
liiit  much  more  desirable  as  concerns  quality 
and  permanency.  It  is  evident  that  neither 
type  can  be  adopted  for  general  use  unless 
the  cost  of  the  materials  and  the  freight 
charges  for  transporting  them  are  reduced  to 
the  lowest  point  possible. 

It  seems  apparent  that  not  less  than  2,700 
miles  of  state  highway  must  be  built  to  com- 
ply with  the  provisions  of  the  "State  High- 
ways Act."  Of  this  mileage  it  is  possible  that 
one-third,  or  900  miles,  will  be  in  the  moun- 
tains, and  will  require  no  surfacing  other  than 
local  gravel,  and  that  1,800  miles  will  have  to 
be  surfaced  with  materials  more  or  less  ex- 
pensive. 

As  previously  noted  there  are  now  37% 
miles  of  state  highway  under  contract  in 
widely  separated  parts  of  the  state,  and  bids 
on  -50  miles  more  were  opened  on  .•Xug.  20. 
Of  the  roads  under  contract,  13  miles  are  in 
Mendocino  County,  south  of  Hopland.  where 
the  work  consists  in  relocating  and  grading 
the  road  over  the  mountains,  the  rate  of 
grade  being  reduced  from  a  present  maximum 
of  over  12  per  cent  to  a  7  per  cent  minimum. 

Five  and "  four-tenths  miles  are  in  San 
Mateo  County,  where  sheet  _  asphalt  24  ft. 
wide  on  a  .j-in.  concrete  base  is  being  laid. 

Nine  miles  are  in  Yuba  County  where  the 
road  has  been  entirely  relocated,  and  oiled 
macadam  15  ft.  wide  is  to  be  laid. 

On  all  the  road  on  which  bids  were  ooened 
.\ug.  26  it  is  proposed  to  use  a  hydraulic 
cement  concrete  base  15  ft.  wide,  covered  with 


price  to  induce  the  Commission  to  adopt  the 
concrete  base  for  its  standard  type  of  con- 
struction. Whether  the  reduction  in  price 
will  be  sufficient  to  permit  of  so  general  a 
use  of  concrete  is  not  yet  determined. 


Expansion   Joints   for    Concrete    Pave- 
ments. 

The  necessity  of  providirig  for  expansion 
and  contraction  in  concrete  pavements,  due 
to  temperature  changes,  has  long  been  recog- 
nized. The  best  means  for  making  this  pro- 
vision, however,  has  been  one  of  the  most 
discussed  features  of  this  type  of  construction. 
Concrete  pavements  have  been  constructed 
with  expansion  joints  down  the  center,  across 
the  street  and  at  the  curbs ;  and  in  some  cases 
no  expansion  joints  have  been  used.  The 
transverse  expansion  joint>  have  varied  in 
width  from  %  in.  to  I  in.  and  have  been 
placed  from  25  ft.  to  100  ft.  apart.  For  fillers 
for  these  joints,  sand,  tar  paper,  coal  tar  pitch, 
specially  prepared  asphaltic  compounds,  an(l 
in  at  least  one  case  wooden  blocks  have  been 
used. 

In  the  first  true  concretie  pavement,  con- 
structed at  Bellefontaine,  O.,  about  189.3.  the 
concrete  was  laid  in  strips  5  ft.  extending  the 
full  length  of  the  area  paved.  These  strips 
were  afterwards  cut  into  blocks  5  ft.  sq.,  mak- 
ing well  defined  joints  5  ft.  apart  and  running 
at  right  angles  and  parallel  to  the  axis  of  the 
street.  No  other  expansion  joints  were  pro- 
vided. This  pavement  as  a  whole,  after  IS 
years'  service,  was  in  remarkably  good  condi 
rion.  practically  the  only  effect  of  traffic  being 
in  the  wear  along  the  longitudinal  joints. 
The  transverse  joints  showed  no  appreciable 
wear,  due  probably  to  their  small  width. 

In  1909-10  Davenport,  la.,  constructed  con- 
crete pavements  with  trnnsverse  expansion 
joints,  every  50  ft.  filled  with  pitch.  The  pave- 
ment consisted  of  a  5-in.  1 — 3-5  base  and  1 — 1 
mortar  wearing  surface.  The  mineral 
aggregate  was  river  sand  and  I'/^-in.  crushed 
limestone.  During  the  fall  and  winter  of  1910- 
11  it  was  noticed  that  almost  without  excep- 
tion these  blocks  of  pavement  50  ft.  lon.g  and 
■30  ft.  wide  had  developed  irregular  contrac- 
tion cracks,  which  though  negligible  as  to 
size  were  considered  as  detrimental  to  the 
life  of  the  pavement.  With  a  view  to  better- 
ing the  work  the  specifications  for  1911  were 
changed  to  read  substantially  as  follows :  A 
5-in.,  1 — 3-5  base;  a  2-in.  wearing  surface  of 


1  part  sand  to  2  parts  concrete;  a  l-iri.  trans- 
verse expansion  joint  every  25  ft. ;  a  1-in. 
longitudinal  expansion  joint  along  either  curb 
and  %-in.  contraction  joint  midway  between 
the  transverse  joints;  all  joints  to  have  tool- 
rounded  edges  and  to  l>e  filled  flush  with  as- 
phalt. This  divided  the  work  into  blocks 
12%  ft.  by  30  ft.,  and  so  far  is  stated  to  have 
eliininated  all  contraction  cracks.  The  specifi- 
cations for  concrete  pavement  in  this  city  were 
again  changed  for  the  work  in  1912,  to  read 
substantially  as  follows:  o-in.  1-3-5  base;  a 
wearing  surface  at  least  1%  ins.  thick  of  1 
part  cement,  1  part  sand  and  1  part  %-in.  to 
%-in.  granite  chips ;  transverse  expansion 
joints  consisting  of  creosoted  yellow  pine 
blocks  1  in.  thick  to  be  placed  with  the  grain 
vertical,  20  ft.  apart;  1-in.  joints  along  curbs 
tilled  with  asphalt.  In  1911  about  29,000  sq. 
yds.  of  concrete  pavement  were  constructed  at 
Bettendorf,  la.,  a  suburb  of  Davenport.  This 
cotisisted  of  a  1 — 2',4 — t  mix,  single  course, 
li  in.  pavement,  the  expansion  and  contrac- 
tion joints  being  placed  so  as  to  divide  the 
work  into  blocks  12%  ft.  by  20  ft.  The  joints 
were  filled  with  an  asphalt  filler. 

In  Noveinber,  1910,  a  one-course  1 — 2% — 4% 
mix.  concrete  pavement  was  laid  on  6th  St., 
in  Kansas  City,  Mo.  The  pavement  was  6  to 
S  ins.  thick  and  was  built  without  expansion 
joints.  After  the  concrete  was  placed  the 
entire  surface  was  covered  with  manure  and 
left  two  weeks  to  harden.  Every  night  dur- 
ing this  time  the  temperature  dropped  be- 
low freezing,  and  when  the  road  was  thrown 
open  to  traffic  there  was  snow  on  the  ground. 
At  the  end  of  the  first  month  the  tempera- 
ture dropped  about  50°  in  a  few  hours,  with 
a  minimum  of  10°  below  zero  in  the  next 
three  days.  The  temperature  then  rose  about 
as  rapidly  as  it  had  dropped.  When  the  tem- 
perature was  at  its  lowest,  transverse  cracks 
opened  about  %  in.  at  intervals  of  about  125 
ft.  These  cracks  have  given  no  further 
trouble.  The  sudden  changes  of  temperature 
also  seemed  to  soften  the  surface,  but  no  gen- 
eral defects  appeared  below  a  depth  of  %  in. 
The  present  specifications  of  Kansas  City,  Mo., 
regarding  expansion  joints  provide  that  a 
transverse  joint  not  greater  than  %  in.  shall 
be  placed  at  inten-als  not  exceeding  50  ft.,  and 
that  an  asphaltic  cement  or  paving  pitch 
shall  be  used  as  a  filler. 

Longitudinal  joints  running  down  the  cen- 
ter of  the  street  have  been  used  in  a  number 
of  cities,  but  in  practically  every  case  it  has 
been  found  that  these  joints  were  a  source 
of  trouble.  The  bitumen  surface  concrete 
pavements  at  .Ann  .\rbor.  Mich.,  have  been 
laid  in  strips  one-half  the  width  of  the  street 
and  25  ft.  long.     .After  finishing  a  section  the 


Fig.  2 — Making  Ready   the     Metal     for     the 
Expansion    Joint. 

form  at  the  center  is  removed  and  the  pave- 
ment for  the  other  half  of  the  street  laid,  the 
new  concrete  being  deposited  against  that 
which  had  been  previously  placed.  This  leaves 
a  joint  at  the  conicr  of  the  street,  but  one 
that  is  hardly  noticeable.  The  covering  of  this 
joint  with  bitumen  and  sand,  as  is  the  prac- 
tice   at    .A.nn    .\rbor,    removes    some    of    the 
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objecticn  to  this  center  joint.  In  the  .^nn  Ar- 
bor pavement  %  in.  to  1  in.  transverse  joints 
are  placed  every  25  ft.  across  the  street,  and 
at  each  curb. 

.\t  Toronto,  Ont..  some  concrete  pavements 
were  constructed  with  a  %-in.  expansion  jomt 
down  the  center  of  the  streets.  The  edges  of 
these  expansion  joints  chipped  under  traffic, 
but  with  this  exception  the  pavements  are  still 
in  good  condition. 

In  Bemidji,  Minn.,  concrete  pavements  have 
been  laid  in  three  longitudinal  strips,  an  18;ft. 
section  along  each  curb  and  a  10-ft.  section 
in  the  center.  The  two  side  strips  were  con- 
structed   first,    and    their    edges    painted    with 


Fig.      3 — Completed      Expansion      Joint     for 
Smith   Ave.,  Wayne  County,   Mich. 

paving  pitch  before  placing  the  center  strip. 
Transverse  expansion  joints  not  more  than 
%  in.  wide  were  placed  every  2.5  ft.  and  a 
%-in.  expansion  joint  filled  with  paving  pitch 
was  placed  along  each  curb.  In  some  of  the 
concrete  pavements  constructed  at  Appleton, 
Wis.,  where  the  surfacing  is  more  than  28 
ft.  wide  a  longitudinal  expansion  joint  run- 
ning continuously  through  the  center  of  the 
roadway  has  been  used  The  edges  of  this 
joint  and  also  the  transverse  expansion  joints, 
are  protected  by  steel  angles,  as  described  else- 
where in   this  article. 

In  concrete  pavements  constructed  at  Mar- 
shalltown,  la.,  %-in.  expansion  joints  were 
placed  next  the  curbs,  Vi-in.  transverse  joints 
every  13  ft.  and  a  %-in.  expansion  joint  down 
the  center  of  the  street.  The  last  two  joints 
w^re  filled  with  ruheroid  or  any  good  tar 
paper,  and  the  expansion  joint  at  the  curbs 
was   filled    with    an   asphaltic   filier.     In   con- 


structing these  pavements  the  concrete  is 
placed  on  one  side  of  the  street  for  a  block 
or  more,  the  paper  for  the  transverse  joint  be- 
ing placed  as  the  work  goes  on.  This  paper 
is  cut  a  little  more  than  7  ins.  in  width  so  as 
to  project  above  the  surface  of  the  pavement. 
After  the  concrete  has  set  the  surplus  paper 
is  cut  off  even  with  the  surface  with  a  sharp 
shovel.  The  top  of  the  paper  is  placed  in  the 
center  expansion  joint  even  with  the  surface 
of  the  completed  section,  but  is  held  in  place 
until  the  concrete  on  the  other  half  of  the 
street  has  been  placed  against  it.  These  ex- 
pansion joints  were  used  in  some  pavements 
constructed  in  1910  and  it  is  stated  that  up 
to  this  time  only  two  small  cracks  have  ap- 
peared, and  these  show  no  signs  of  wear. 

In  some  of  the  concrete  pavements  con- 
structed at  Mason  City,  la.,  contraction  joints 
were  cut  entirely  through  the  pavement  every 
12%  ft.  at  right  angles  to  the  curbs.  .A.  %-in. 
transverse  expansion  joint  was  also  provided 
everv  2.5  ft.  and  1-in.  expansion  joint  was 
placed  next  to  each  curb.  These  expansion 
ioints  were  tilled  with  an  asphaltic  paving 
filler.  The  edges  of  the  expansion  joints  and 
the  contraction  joints  were  rounded  to  a  ra- 
dius of  about  V2  in.  A  similar  form  of  joints 
were  used  in  a  concrete  pavement  constructed 
last  year  at  Liberty,  Mo.  In  this  pavement 
%-in.  expansion  joints  were  left  at  each  curb, 
a  %-in.  transverse  joint  was  placed  every  50 
ft.,  and  midway  between  each  transverse  joint 
there  was  a  contraction  joint  approximately 
Vs  in.  wide.  The  edges  of  the  joints  were 
rounded  to  a  radius  of  about  V2  in.  and  were 
filled  with  bituminous  cement. 

The  above  examples  show  some  of  the  dif- 
ferent methods  that  have  been  employed  in 
providing  expansion  joints.  For  the  greater 
part  of  the  concrete  pavements,  however,  the 
diverge  of  practice  in  handling  this  problem 
has  not  been  so  great.  The  main  difference 
in  regard  to  expansion  joints  in  these  pave- 
ments has  been  in  the  spacing  of  the  trans- 
verse joint  and  in  its  width  and  the  width 
of   the    longitudinal   joint   at   the   curbs. 

The  experience  with  expansion  joints  indi- 
cates ; 

That  longitudinal  joints  of  any  nature  ex- 
cept at  the  curbs  are  undesirable; 

That  expansion  joints  must  be  placed  be- 
tw'een  the  edges  of  the  pavement  and  the  curb 
or  gutter ; 

That  transverse  expansion  joints  should  be 
narrow  and  close  together  rather  than  wide 
and  far  apart. 

The  best  practice  at  the  present  time  seems 
to  call  for  a  %-in.  to  %-in.  expansion  joint 
along  each  side  of  the  pavement  at  the  curb 
or  gutter  in  the  case  of  streets  and  a  %-in. 
transverse  joint   every  25  ft. 

METHODS   OF    PROTECTING   EXP.\NSI0N   JOINTS. 

Various  methods  have  been  used  for  pro- 
tecting the  edges  of  the  expansion  joints  from 
chipping   under  traffic. 

In  the  first  concrete  roads  constructed  in 
Wayne  County,  Michigan,  the  expansion 
joints,  which  were  placed  every  25  ft.,  were 
filled  with  two  thicknesses  of  3-ply  tar  paper. 
This  afforded  sufficient  expansion,  but  it  was 
soon  noticed  that  the  impact  of  horses'  shoes 
and  wheels  under  heavy  loads  caused  a  chip- 
ping at  the  edges  of  the  joint.  The  wear 
was  not  great,  and  even  after  four  years'  serv- 
ice, these  chipped  joints  cannot  he  noticed 
except  on  a  wagon  heavily  loaded  and  with- 
out springs.  After  this  an  angle  iron  was 
tried  on  several  expansion  joints  on  the 
Woodward  Avenue  Road,  in  Wayne  County. 
The  results  of  this  experiment  were  so  sat- 
isfactory as  to  lead  to  the  adoption  of  a  metal 
protection  plate.  The  present  form  of  ex- 
pansion joint  protector  used  on  the  Wayne 
County  roads  consists  of  a  soft  steel  plate'  Vi 
in.  thick,  3  ins.  wide,  provided  with  shear 
members  which  tie  it  securely  to  the  concrete 
base  and  wearing  surface.  This  protecting 
plate  is  known  as  the  Baker  Steel  Expansion 
Joint  Protector  and  is  manufactured  by  R.  D. 
Haker  of  Detroit,  Mich.  These  plates  are 
clamped  to  a  dividing  board  shaped  at  the  top 
to  conform  to  the  crown\of  the  finished  road. 
After  the  initial  set  has  taken  plice.  the  di- 
viding board  is  removed  and  the  coenir.-^-  be- 


tween the  plates  filled  with  tarred  or  asphalt 
saturated  felt  or  with  a  paving  pitch  or  as- 
phalt filler.  Fig.  1  shows  one  of  these  ex- 
pansion joint  protectors  assembled  in  place 
ready  for  the  concreting.  This  illustration  also 
shows  the  mesh  reinforcement  of  the  pave- 
ment and  the  method  of  placing  the  concrete 


Fig.    4 — steel    Angle    Expansion    Joint    Pro- 
tector  at   Appleton,    Wis. 

by  means  of  an  Austin  mixer  provided  with 
a  boom.  I-~ig.  2  shows  the  metal  plates  be- 
ing assembled,  and  Fig  3  shows  the  completed 
joint. 

.■\  2%-in.  X  2%-in.  steel  angle  has  been 
used  at  Appleton,  Wis.,  for  protecting  the 
edges  of  expansion  joints.  In  the  concrete 
pavements  constructed  in  this  city  %-in.  trans- 
verse expansion  joints  are  placed  every  40  ft., 
and  longitudinal  joints  arc  placed  along  each 
curb.  In  addition  if  the  street  is  more  than 
28  ft.  wide  a  longitudinal  ex|)ansion  joint  runs 
continuously  through  the  center  of  the  road- 
way. The  expansion  joints  are  filled  to  with- 
in %  in.  of  the  top  with  an  asphaltic  filler, 
and  the  remaining  %  in.  is  filled  with  sand 
or  fine  stone  chips.  The  steel  angles  are  used 
in  the  transverse  expansion  joint  and  on  the 


Fig.     5 — Two-Year-Old     i^-ln.    Wood     Board 

Expansion  Joint  in  Woodward 

Ave.,  Detroit. 

central  longitudinal  joint.  The  angles  are 
rolled  with  a  corru.gated  .>r  diamond  surface 
to  prevent  them  being  slippery  and  are  an- 
chored to  the  concrete  with,  anchor  bolts.  Fig. 
4  shows  one  of  the  joints  at  Appleton. 
In  some  concrete  pavements  the  joints  have 
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been  tilled  with  wood  blocks.  This  form  of 
construction  was  tried  as  an  experiment  by 
the  Wayne  County  Commission,  and  Fig.  5 
shows  one  of  these  joints  on  Woodward  .\ve. 
This  joint  had  been  in  use  for  two  years  at 
the  time  the  photograph  was  taken. 

A   Motor   Street   Sprinkler. 

.A.  motor  street  sprinkler  of  interesting  de- 
sign has  been  built  recently  by  the  Interna- 
tional Motor  Co.,  of  New  York  City,  for  the 
Street  Cleaning  Department  of  St.  Louis,  Mo. 
As  will  be  seen  in  the  accompanying  illustra- 
tion the  water  is  sprinkled  upon  the  street 
from  nozzles  located  about  a  foot  in  ad- 
vance and  on  either  side  of  the  motor  hood. 
These  nozzles  are  made  adjustable  so  that 
the  quantity  of  water  thrown  out  and  the 
distance  to  which  it  is  thrown  can  be  regu- 
lated by  the  driver  to  suit  conditions.  ."Xnother 
feature  of  this  sprinkler  is  the  use  of  a  pump 
for  distributing  the  water. 

The  apparatus  is  mounted  on  a  6%-ton 
Saurer  chassis  of  standard  construction.     The 


soils   having   a    rocky   or   clayey    sub-soil   and 
will  reduce  the  cost  of  preparation. 

Tree  Planting  in  1911  by  the  Massachu- 
setts Highway  Commission. — During  1911. 
a  total  of  1,381  new  shade  trees  were  planted 
under  the  direction  of  the  Forester  of  the 
Massachusetts  Highway  Commission;  in  ad- 
dition 418  trees  were  replaced.  The  varieties 
of  new  trees  planted  were  as  follows : 

Norway  maples   120 

Sugar  maples    340 

White    ash    794 

Russian    willow    118 

Laurel    leat    willows 9 

Total     1,381 

The  varieties  of  the  shade  trees  replaced  were : 

Elms     81 

Norway    maples    82 

Sugar   maples    88 

White  maples    24 

Ash-leaf  maples   9 

Ash     ■ 88 

Willows     37 

Miscellaneous    9 


Commission.  Of  this  total  7.77  miles  were 
waterbound  macadam,  5.37  miles  were  of 
gravel,  4.57  miles  were  of  macadam  with  bitu- 
minous binder  incorporated  in  the  top  course, 
14.01  miles  were  of  waterbound  macadam 
with  an  oil  surface  applied  and  .3.98  miles 
were  of  gravel  with  the  top  surface  bound 
with  bituminous  binder.  Table  I,  which  has 
been  abstracted  from  the  last  annual  report 
of  the  Commission,  shows  the  cost  of  these 
highways. 


View    Motor    Street    Sprinklers    in    Operation  at  St.   Louis,   Mo. 


water  tank  has  a  capacity  of  1.400  gals,  and 
is  fitted  with  three  baifflie  plates  and  four  bilge 
angles  so  placed  as  to  prevent  any  circular 
motion  of  the  water.  The  pump  equipment 
consists  of  a  Gould  fire  pump  with  a  capacity 
of  400  gals,  per  minute  against  a  pressure  of 
30  lbs.  on  the  pump  circuit  and  10  to  12  lbs. 
at  the  nozzle.  The  pump  is  speeded  at  400 
r.p.m.  for  truck  speed  of  6  miles  per  hour, 
which  gives  a  water  distribution  of  1  gal.  per 
45  sq.  ft. 

The  sprinkler  is  controlled  by  two  levers, 
one  of  which  throws  in  and  out  of  gear  a 
jaw  clutch  operating  the  pump  from  a  driving 
sprocket  secured  to  a  differential  bushing; 
the  other  lever  onerates  the  gate  valves  con- 
trolling the  nozzles. 


The  total  number  of  trees  planted  by  the 
Commission  in  the  eight  years,  since  the  work 
was  started,  was  15,217.  The  loss  of  trees 
last  year  was  but  3  per  cent.  The  cost  of 
maintenance  per  tree  in  1911  was  25  cts.  and 
the  cost  of  new  planting  per  tree  was  $1.11. 

Costs  of  Construction  of  State  Highways 
in  Massachusetts. — During  1911.  40  1/3 
miles  of  state  highway  were  completed  under 
the   direction   of   the   Massachusetts   Highway 


Experiments  of  French  Engineers  for 

Improving  the  Strength  of  Wood 

for  Pavements. 

The  city  of  Paris,  France,  on  Jan.  1,  1911, 
had  about  2,220,01)0  sq.  m.  of  wood  paving, 
this  being  about  24  per  cent  of  the  total  sur- 
face of  the  roads  in  the  city.  The  pavement 
was  made  exclusively  of  resinous  woods 
( including  forest  pines  and  red  fir  of  the 
north).  The  wood  pavements  in  Paris  last 
on  an  average  nine  years,  but  in  the  most 
frequented  roads  they  have  to  be  renewed 
every  five  or  si.x  years.  This  rapid  wear  has 
led  to  the  undertaking  of  various  experiments 
in  the  Municipal  Testing  Laboratory  in  an  ef- 
fort to  find  means  for  increasing  the  strength 
and  at  the  same  time  the  durability  of  the  ma- 
terials for  wood  pavements.  The  following 
description  of  these  experiments  and  the  re- 
sulting conclusions  are  taken  from  a  paper  of 
M.  p.  Labordere,  Engineer  of  Bridges  and 
Roads,  and  M.  F.  .^ustett.  Director  of  the  Mu- 
nicipal Testing  Laboratory  of  Paris,  prepared 
for  presentation  at  the  Si.xth  Congress  of  the 
International  Association  for  Testing  Mate- 
rials : 

L'p  to  the  present  time  the  only  treatment  to 
which  the  woods  used  in  Paris  are  subjected 
has  the  aim  of  diminishing  decay.  It  con- 
sists in  impregnating  the  newly  cut  blocks 
with  a  heavy  coal  tar  oil  which  is  rich  in 
phenols;  this  impregnation  is  as  a  rule  simply 
effected  by  means  of  immersion.  The  Munici- 
pal Testing  Laboratory,  however,  has  for 
some  years  been  occupied  with  securing  some 
better  impregnation  by  making  the  heavy  oil 
enter  the  wood  under  a  pressure  of  5  kg. 

The  first  series  of  experiments  which  was 
executed  in  the  Laboratory  in  1908  and  1909 
brought  out  the  conclusion  that  the  impreg- 
nation with  heavy  oil  under  pressure  improves 
the  wood  as  regards  the  physical  qualities,  be- 
cause it  diminishes  the  porosity  of  the  blocks 
(that  is  to  say,  the  quantity  of  water  which 
is  capable  of  being  absorbed  by  the  wood 
after  immersion),  as  well  as  their  expansion 


TABLE  I. 


-COSTS  OF  GRADING  AND  DRAINAGE    .A.ND    SURFACE    COSTS    ON    ROADS    COM- 
PLETED IN  1911. 

Length  of 
Calculations. 


Notes  on  Road  and  Street  Work. 

Watering  Shade  Trees  with  Nitrate  of 
Soda  Solutions. — In  the  last  annual  report 
of  the  Massachusetts  Highway  Commis- 
sion. Mr.  E.  W.  Breed,  Forester  to  the  Com- 
mission, states  that  in  watering  backward 
shade  trees  from  one  to  two  ounces  of  nitrate 
of  soda  was  added  for  each  tree  with  very 
beneficial  results.  He  adds  that  continuous 
use  of  nitrate  of  soda  would  not  be  desirable. 
A  more  complete  fertilizer  composed  of  fi  parts 
of  basic  slag.  3  parts  sulplaie  of  potash,  low 
grade,  and  1  part  nitrate  of  soda  is  a  fornuila 
that  has  been  verv  satisfactorilv  used  for  trers. 

Use  of  Dynamite  for  Preparing  Ground 
for  Tree  Planting.— Very  satisfactory  ex- 
periments have  been  made  by  Mr.  E.  _W. 
Breed.  Forester  of  the  Massachusetts  High- 
way Commission,  with  the  use  of  dynantite 
in  preparing  the  ground  for  tree  planting.  He 
states  thatbv  using  one-third  of  a  stick  of 
dynamite  and  inserting  it  in  the  ground  to  a 
depth  of  18  ins.  the  soil  is  thoroughly  shaken 
up.  and  fertilizers  in  the  soil  are  I'endered 
available  to  a  greater  depth  than  ordinary. 
All  insect  life  is  also  destroyed.  He  adds  that 
the   use   of   dynamite   will    prove  desirable   m 


Town  and  Type  of  Surface. 

Miles. 

Agawam — Macadam,   4ti-in.,   trap  rock*t S93 

Ashbv-Townsend,     1910— Macadam,     5-in.,     local 

stonet     1-25'' 

Barnstable — Macadam,    4-in..    local   stone 1.2^ 

Bernardston— Gravel.    6-in.t    2.702 

Bourne— Macadam,    4-in..    trap   rock l.OSi 

Charlton.    1910— Macailam,    4-in.,    local   stone 1.229 

Charlton.   1911 — Macadam.   4-in.,  local  stone 1,06(> 

Chester.  1910— Grading  and  concrete  arch  bridge  .277 
Chester,  1911— Macadam,  4V4-in.,  trap  rock't...  1.511 
Chiimark— Macadam,  4-in.  loc.  stone,  12  ft.  wide  1.129 

Dei-rfield,    1910— Gravel,    .S-in 1.224 

Dighton,    1910— Macadam.    ,'>-In..    local   stone 1.08 

-       ■  "       ■         -....-      ...".   ••-  3.079 

1.9S9 
1.203 

.633 

.730 

l.S.'iG 

.921 

1.937 

1.71S 

1.17S 

1.172 

.4S7 

.663 

1.4S7 

l..in 

.871 

.066 

.SO.i 

1.09.-. 


stone 

trap  rockt. 


Efustham.   1909— Sand  and  oil,   4-in..  built   up 
Erving.    1910— Macadam,    a-in..    local   stone.. 

Franklin.    1910— Gravel,    5-!n.* 

Granbv — Macadam,    ,T-in.,    local 
Hattieid,   1910 — Macadam,   5-ln., 

Harv.ird.    1910 — Gravel.    5-in 

Holliston.    1910— Gravel.    5-ln.* 

Ipswich— Gravel,    5-ln.'*    •■■ 

Lakevllle,    1910— Macadam,    5-ln.,    local    stone*.. 

Lanesborough- Macadam,  3H-in.,  trap  rock* 

Milford,   1910 — Macadam,   4-ln..   local  stone* 

Pepporell— Gravel,     5-ln 

I'lalnvillc— Macadam,   4-ln.,    trap    rocktt 

Rockport.   1910— Macad;\m.   5-ln..  trap  rook 

Sandwich,    1910— fe'and   and  oil.   S'-i-ln,.    mixed... 

Seekonk,    1910— Macadam,   4-ln.    local   stone* 

Somerset,    1910 — Macadam.    5-ln..    local   stone 

Townsend— Macadam.    4-ln..    trap    rockt 

TvMgsliorough— Macadam.  4%-in..  trap  rocktt.. 
W'llmlMgton,  1910— Macadam,  .'.-In.,  trap  rockt*. 
Wilmington,  1911— Macadam,  4U-ln.,  loc.  stonctt  1.409 

*Bltumlnous    surface    coat, 
minous   binder. 


Square 
yards. 

7.S5S 

9.097 
10.733 
23,778 

9.565 
10,815 

9,378 

2.437 
13,298 

7,947 
10,776 

9.507 
27.095 
17.063 
10,583 
13,223 

5,570 

6,446 
16,333 

8,107 
17.042 
15.117 
10,363 
10,315 

4,283 

5,833 
13,083 
13.200 

7.666 
5S3 

7.083 

9.634 
12,403 


Cost  per  Mile. 
Grading 
Bridges        and 
and        founda- 
culverts.       tion. 
$2,005        $1,186 


Cost  of  Surface. 


Per 

square 
yar<l. 

JO. 874 


2,95.1 
89 
686 
602 
920 
441 
61,441 
2,290 
o\ 

1,326 

679 

48 

1.490 
902 
2S3 

S.357 
SS6 
.'i27 
990 
450 
519 
979 
745 
544 
275 
132 
216 
289 
33.356 
7«7 
417 
2SS 


.642 
.539 
.119 
.455 
.322 
.277 
.317 
.460 
.681 
.168 
.359 
.461 
.517 
.461 
.562 
.116 
.733 
.565 
.436 
.351 
.489 
.778 
.815 
.874 
.696 

tConcrete    beam  bridge.     •*Bltumlnous   binder,    built    up.    ttBitu- 


3.02S 

591 
2,255 
1.549 
3.736 
3.S4-; 
10.157 
1.9.iS 

619 
3,701 
3,633 

401 
3,683 

914 
1,7.S5 
7,408 
S,4,i7 
2,160 
1.121 
2.45S 
3.034 
4,111 
1.711 
3.34,S 
2,30.-. 
1.3.^5 

4  no 
1.5S2 
12.272 
2.4:t6 
1..iJ7 
1.746 


Per  mile. 
$7,689 

4.141 

3,803 
590 
,".,340 
2,770 
3,142 


.471 
.432 
.067 
.629 
.315 
.357 


5.655 
3,789 
1,046 
4.005 
2,832 
2,441 
2.789 
4.0.53 
5.994 
1.484 
3.130 
4.063 
4.557 
4.062 
4.947 
1.026 
6.4S0 
4.984 
3.837 
3. 087 
4,306 
6.873 
7.169 
7.695 
6.128 
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under  the  influence  of  moisture,  but  that  it 
remains  without  effect  on  the  mechanical 
strength  of  the  wood.  ,      ■    1 

In  order  to  compare  the  mechanical 
strengths  of  wood  prepared  in  different  nian- 
ncrs  the  pressure  per  square  centimetre  which 
enacted  in  the  direction  of  the  hbres  will  pro- 
duce crushing  was  adopted  as  a  measure 
of  this  strength.  The  specimens  used  in 
these  experiments  were  prisms  of  75x76  mm. 
basis  and  12.5  mm.  height,  and  they  were  ob- 
tained bv  cutting  three  equal  speciments  out 
of  each  of  the  blocks,  the  blocks  serving  for 
the  experiments  being  240x80x120  mm. 

Care  was  taken  to  keep  the  different  blocks 
employed  for  these  experiments  apart  from 
one  another,  to  number  the  blocks  of  each 
balk  from  one  end  to  the  other,  and  to  mark 
each  of  the  specimens  cut  out  of  each  block 
in  such  a  wav  that  the  specimens  belonging 
to  the  same  file  reckoned  in  the  longitudinal 
direction  of  the  balk  could  be  compared. 
The  different  blocks  of  one  and  the  same  balk 
were  submitted  to  different  treatments,  and 
the  specimens  cut  out  of  these  blocks  were 
crushed  in  the  hydraulic  press. 

The  determination  of  the  crushing  strength 
does  not  offer  any  difficulties;  .for  m  the 
moment  at  which  the  specimen  fails  the  pres- 
sure gage  of  the  machine  will  mark  a  sudden 
fall,  "in  order  to  take  account  of  the  effect  of 
humidity  which  cannot  be  avoided  on  the 
roads,  care  was  taken  in  each  case  to  experi- 
ment on  two  specimens  in  the  dry  state,  and 
on  a  third  specimen  which  had  been  immersed 
in  water  for  30  days. 

As  the  length  of  the  longest  balks,  which 
the  laboratory  had  at  its  disposal.  2..30  m..  does 
not  permit  of  cutting  more  than  18  blocks  (or 
18  comparable  specimens),  and  as  moreover 
the  number  of  methods  of  preparing  the 
specimen  for  the  test  was  greater  than  18,  jt 
was  necessary  to  agree  upon  a  reference  basis 
for  all  these  experiments.  This  standard  was 
taken  as  the  strength  of  an  ordinary  crude 
block  and  consequently  in  each  balk  two 
blocks  at  least  were  reserved  which  were  left 
in  the  crude  state  and  sawn  into  two  speci- 
mens to  be  crushed  in  this  state. 

.-\ttention  having  been  drawn  to  various  at- 
te.r.pts  of  improving  the  wooden  pavements 
by  mixing  the  oil,  with  which  they  were  to  be 
injected,  with  alkaline  carbonates  and  sili- 
cates, a  study  was  made  in  the  experiments 
of  the  influence  upon  the  quality  of  the  pine 
wood  of  a  mixture  of  the  following  products: 
Pine  tar. 

Alkaline  carbonates  (sodium  or  potassium). 
Sodium  silicate. 

In  order  to  study  the  conditions  of  the  ex- 
periments the  temperature  of  the  bath  was 
varied  and  in  a  more  restricted  manner  also 
the  proportions  of  the  chemical  products  ap- 
plied were  varied. 

The  experimenters  used  a  bath  of  pure  pine 
tar  heated  up  to  fiO,  80  or  110°  C.  They  then, 
at  analogous  temperatures,  made  use  of  pine 
tar  to  which  one  of  the  following  ingredients 
had  been  added : 

f  2  grammes  per  litre  of  tar 
Sodium  carbonate..  14  grammes  per  litre  of  tar 
Sodium    silicate 4  grammes  per  litre  of  tar 

The  results  obtained  did  not  show  any  ap- 
preciable superiority  of  the  one  or  the  other 
bath  composition. 

Raising  the  temperature  of  the  bath,  on  the 
other  hand,  produced  a  marked  increase  (12 
per  cent  in  the  strength  of  the  specimens 
which  had  been  kept  dry;  but  it  had  no  ap- 
preciable effect  on  specimens  which  had  been 
preserved  in  water. 

The  obiection  to  this  process  was  the  high 
price  of  the  pine  tar.  .\ttempts  were  then 
made  to  replace  this  product  l)y  a  low  price 
hvf'rocarbon.  and  the  heavy  coal  tar  oil  which 
is  used  in  the  works  of  the  city  of  Paris  for 
impregnating  wooden  pavements  was  em- 
ployed. The  impregnation  was  effected  under 
the  same  conditions  as  with  the  pine  tar  at 
temperatures  lying  between  112  and  140°  C. 
With  tbi  highest  temperatures  applied  the 
strengths  became  the  same  as  with  the  bath 
of  pine  tar .  at  the  lov.-est  temperatures,  how- 
ever, the  strength  was  c.rial  or  even  inferior 


to  that  of  the  ordinary  crude  blocks.  Th  s 
showed  the  possibility  of  employing  the  heavy 
tar  oil  in  the  place  of  a  vegetable  tar  but 
only  on  condition  that  the  temperature  of  t  e 
bath  be  raised  up  to  something  between  Ho 
and  140°,  and  probably  best  to  l^^  °r  130 

As  an  improvement  had  been  realized  by  the 
application  of  a  complex  bath  (liquid  No.  -. 
heavy  oil,  sodium  carbonate),  steps  were 
taken  to  find  the  cause  of  this  amelioration, 
and  the  experiments  were  recommenced  by 
adding  successively  to  the  heavy  oil  some  car- 
bonate of  soda  (liquid  No.  8)  and  some  sili- 
cate of  soda   (liquid  No.  9).  .  ui     1  . 

The  strengths  which,  in  the  case  of  blocks 
treated  with  the  mixture  of  sodium  carbon- 
ate and  si'icatp.  had  remained  inferior  or  at 
the  best  equal  to  that  of  the  crude  blocks,  un- 
derwent a  sensible  increase  when  the  wood 
was  treated  alone  with  carbonate  and,  more 
still  when  Ireaitd  alone  with  the  silicate. 
This  result  appeared  at  first  decidedly  contra- 
dictory. .  , 

The  contradiction  may,  however,  vanisli 
when  attention  is  paid  to  the  temperatures  of 
the  different  impregnations.  The  liquid  No. 
7  bad  at  a  rel.'.tivelv  low  temperature  of  120 
or  11-5°,  becomes  excellent  at  140° ;  the  liquid 
No  8,  mediocre  at  112°,  becomes  better  at 
120°.  The  liquid  No.  9  finally,  which  is  prac- 
tically equivalen:  to  the  preceding  in  the  case 
of  balks  which  have  been  impregnated  at  120  , 
is  on  the  contrary  decidedly  more  favorable 
in  the  case  of  balks  impregnated  at   140°. 

It  appears  then  that,  in  the  cases  studied, 
the  nature  of  the  chemical  constituents  of  the 
baths  used  for  impregnation  has  little  im- 
portance, and  that  the  temperature  of  the 
bath  is  the  essential  feature.  To  verify  this 
hypothesis  it  was  sufficient  to  compare  the 
very  large  number  of  experiments  conducted 
from  the  point  of  view  of  temperature.  The 
strengths  ^'ound  for  the  blocks  which  had 
been  Icept  in  the  dry  were  as  follows ; 


Mean  strength. 
Non-treated    blocks. 323  Itg/cm^ 
80°    ...i 337 


Temperature 
of    bath 


9(1° 
100° 
110° 

120° 
140° 


...347 
.330 
.  ..358 
...345 
...487 


Fresh  experiments  were  conducted  by  heat- 
ing blocks  in  baths  up  to  1.50  and  200°,  care 
being  taken  to  make  the  bath  simply  of  tar 
or  heavy  oil,  in  order  to  verity  the  correctness 
nf  the  previous  conclusions  relative  to  the 
uselessness   of  the  mineral   constituents. 

The  temperature  of  200°  was  not  exceeded 
because  at  that  temperature  the  wood  begins 
visibly  to  undergo  disaggregation.  The  es- 
cape of  the  constitutional  water  leads  to  the 
pi  eduction  of  numerous  fissures,  parallel  to 
the  fibres,  which  would  certainly  not  be  un- 
objectionable, if  it  were  only  on  account  of 
the  facility  which  the  cracks  provide  for 
water  to  enter  into  the  wooden  paving. 

The  new  baths  studied  gave  sensible  im- 
provements over  those  previously  applied,  as 
the  following  figures  will  show  : 

Temperature  of  the  bath.  Mean  strensrth. 

150°  516  kg/cm2 

200°  536  kg/cm2 

It  was  therefore  concluded  that  up  to  200°, 
the  limit  of  temperatures  admissible  for  im- 
pregnation baths,  a  rise  in  the  temperature  of 
the  bath  v.-ill  lead  to  an  increase  in  the 
strength  of  the  pavement.  It  appears,  how- 
ever, that,  with  regard  to  the  improvement  of 
the  strength,  little  would  be  gained  by  heating 
the  wood  above  130  or  140°.  The  incon- 
venient production  of  cracks  or  fissures,  which 
allow  the  water  to  penetrate  from  outside,  and 
the  heavy  expense  incurred  by  heating  the 
wood  to  very  high  temperatures  would  render 
it  advisable  to  limit  the  temperature  of  the 
bath  to  these  figures. 

.\s  a  further  experiment  some  wooden 
blocks  were  heated  in  a  dry  air  stove,  at  the 
same  time  that  other  blocks  of  the  same  balks 
were  being  heated  in  a  heavy  oil.  The  tem- 
I'.crature  was  the  same  in  the  two  cases, 
200°.  There  was  increase  of  the  strengths 
ill  l>oth  cases,  though  less  marked  in  the  for- 
nit-r  than  in  the  latter.  'I'he  result  was,  how- 
ever, sufficient  to  put  aside  the  hypothesis  of 


an  improvement  of  the  wood  simply  by  the 
action  of  the  oil.  It  would  therefore  appear 
thai  the  improvement  is,  to  a  large  extent,  at 
least  due  to  the  dehydration  of  the  wood  and 
to  a  tran.'formation  of  its  fibres  wholly  owing 
to  the  action  of  heat. 

It  would  moreover  appear  that  experiments 
conducted  a  few  years  ago  in  America  (re- 
lated in  the  work  of  Petsche :  Wood,  page 
272)  have  established  that,  after  heating  wood 
up  to  a  temperature  ranging  from  150  to  2G0 
under  a  pressure  of  from  10  to  14  kg.  per 
cm.  square,  a  blackish  antiseptic  mixture  is 
formed  which  remains  imprisoned  in  the  wood 
and  which  contains  acetic  acid,  acetone  and 
tarry  matter.  Should  it  be  these  substances 
which  increase  the  strength  of  the  wood?  It 
would  be  premature  to  form  more  than  hy- 
pothesis as  regards  this  point. 

However  that  may  be,  heating  in  the  dry 
state,  such  as  was  employed  in  the  Municipal 
Laboratory  for  certain  blocks  could  not  prac- 
ticaily  be  applied,  because  the  blocks  of  wood 
heated  in  the  dry  would  loose  their  water  more 
rap'dlv  than  when  heated  in  oil  and  would 
begin 'to  split.  At  200°  moreover  they  would 
undergo  a  very  sensible  superficial  carboniza- 
tion. It  was  therefore  concluded  that  it  must 
be  the  heating  in  the  oil  which  is  the  essen- 
tial thing  in  improving  wood,  and  for  reasons 
already  stated  the  temperature  of  the  bath 
should  be  fixed  at  1.30  or  140°.  There  re- 
mained the  question,  for  how  long  a  period 
the  immersion  in  the  hot  bath  should  be 
continued. 

.\  pretty  long  period  is  forcibly  necessary; 
for  the  elevation  of  the  temperature  miist  be 
progressive,  lest  the  humidity  contained  in  the 
wood  should  suddenly  escape  giving  rise  to 
fissures.  In  the  French  experiments  the  blocks 
were  always  put  in  the  cold  oil  and  the  oil 
heated.  In  industrial  processes  this  practice 
might  be  replaced  by  the  use  of  several  suc- 
cessive baths  at  increasing  temperatures.  The 
length  of  the  heating  period  which  was  10 
hours  in  the  first  experiments  has  progres- 
sively been  reduced  to  8,  (i  and  .3  hours.  It  is 
with  this  last  mentioned  period  of  3  hours 
that  the  highest  strength  was  obtained  at  tem- 
peratures  lying   between    150   and   200°. 

Experiments  made  with  heating  periods  of 
from  2  to  Syz  hours  have  demonstrated,  that 
up  to  about  3M>  hours  an  improvement  can 
be  noticed  which  is  practically  proportional  to 
the  length  of  the  heating  period.  It  was, 
therefore,  concluded  that  it  will  be  advisable 
to  fix  the  heating  period  so  far  as  possible 
at  3  or  3%  hours.  The  exact  determination  of 
this  period  depends  upon  the  relation  between 
expense  and  improvement  realized,  and  prac- 
tice alone  can  decide  this  point.  The  resiilts 
so  far  alluded  to  all  concern  specimens  which 
had  been  kept  in  the  dry,  although  particular 
precautions  were  not  taken  to  dry  the  speci- 
mens more  than  the  surrounding  air.  This 
condition  is  very  different  from  that  of  a 
wooden  pavement  laid  on  a  public  road, 
where  it  is  always  more  or  less  soaked  with 
water,  both  by  the  rain  and  by  the  frequent 
sprinklings. 

In  order  to  meet  this  later  condition  all 
the  experiments  mentioned  above  were  re- 
newed with  specimens  kept  for  30  days  in 
baths  filled  with  water.  Contrary  to  what  had 
been  established  with  regard  to  the  dry  speci- 
mens, the  experiments  yielded  under  these  new 
conditions  much  less  important  results.  The 
investigators  concluded  that  it  would  therefore 
be  advantageous  to  prevent  the  penetration  of 
water  into  the  wood  so  far  as  possible,  in 
order  to  secure  all  the  benefits  of  the  hot 
treatment.  The  experiments  seemed  to  dem- 
onstrate that  to  prevent  the  soaking  of  the 
pavement  with  water,  impregnation  by  immer- 
bion  and  heating  even  up  to  high  temperatures 
of  150  or  200°  in  heavy  oil  or  in  tar  con- 
stitute altogether  insufficient  remedies.  From 
experiments  conducted  in  1910  it  was  con- 
cluded that  creosoting  under  pressure,  which 
makes  the  oil  penetrate  more  deeply  into  the 
wood,  prevents  the  invasion  of  the  wood  by 
water.  Experiments  were  therefore  conducted 
by  making  this  treatment  at  high  tismperature 
sometimes    precede,    and    sometimes     succeed 
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the_  impregnation.  To  further  vary  the  ex- 
perimental conditions,  the  heating  was  effected 
sometimes  in  an  oil  bath,  sometimes  in  a  bath 
of  dry  air.  The  experiment  seemed  to  have 
established  that  creosoting  under  pressure 
combined  with  heating  noticeably  improves  the 
strengths  of  blocks  kept  dry.  But  as  regards 
the  blocks  which  had  been  kept  immersed  this 
treatment  only  resulted  in  imparting  a  strength 
which  was  about  equal  to  that  of  the  crude 
block.  This  was  a  remarkable  fact ;  for  the 
amount  of  water  which  is  absorbed  by  wood 
is  much  reduced  by  creosoting  under  pressure 
as  is  well  known.  One  may  therefore  de- 
clare that  it  is  the  first  portions  of  water  ab- 
sorbed after  desiccation  which  play  the  most 
injurious  part.  It  might  therefore  be  con- 
cluded that  creosoting  under  pressure  does 
not  suffice  to  counteract  the  detrimental  ef- 
fects of  soaking  with  water. 

Efforts  were  made  to  find  other  means  for 
preventing  this  penetration  and  exneriments 
were  tried  with  a  view  to  surrounding  each 
block  with  a  superficial  protective  layer.  This 
layer  can  easily  and  economically  be  obtained 
by  the  aid  of  a  pitch  or  tar  analogous  to  the 
products  which  are  used  in  tarring  the  mac- 
adamized roads.  It  was  found  that  when  the 
wooden  blocks,  crude  or  creosoted.  and  con- 
sequently very  permeable  were  simply  plunged 
into  hot  pitch,  there  is  indeed,  formed  about 
them  a  shiny  continuous  coating  which  suf- 
fices to  keep  the  water  out  to  a  large  ex- 
tent. The  increase  in  the  weight  of  such 
blocks  which  have  been  immersed  in  water  is 
indeed  considerably  diminished  by  this  treat- 
ment especially  when  they  are  left  in  the  pitch 
for   appreciable   periods    (10   minutes). 

When  this  process  of  coating  with  pitch 
with  creosoting  by  immersion  and  particularly 
with  creosoting  under  pressure  was  concluded 
altogether  remarkable  results  were  obtained. 
It  is  however  particularly  a  prolonged  lying 
of  the  wood  in  pitch  which  is  very  efficacious 
in  preventing  its  invasion  by  water.  When 
the  immersion  period  lasts  a  sensible  time, 
the  holes,  which  were  formed  in  the  coating 
of  the  pitch  at  the  moment  of  their  lieing 
soaked  by  the  escape  of  the  water  contained 
in  the  superficial  layers  of  the  block  which 
were  exposed  to  contact  with  the  hot  tar.  are 
indeed  being  closed. 

Attempts  w-ere  made  to  confirm  the  conclu- 
sion as  to  the  efficacv  of  pitch  by  measuring 
the  crushing  strengths  of  specimens  which 
have  been  cut  out  of  blocks  plunged  into 
pitch.  But  owing  to  some  circumstances  which 
have  remained  obscure,  the  results  of  this  ex- 
periment were  really  contradictory.  The  ex- 
periments show  for  blocks,  which  were  coated 
with  pitch  and  then  immersed  in  water,  some- 
times an  increased  strength  and  sometimes  a 
decreased   strength. 

Meanwhile,  however,  the  investigations  con- 
clude from  the  very  small  quantitv'  of  water 
which  penetrates  into  blocks  coated  with  pitch, 
and  especially  in  the  case  of  those  which  re- 
main for  10  minutes  in  pitch  at  110°.  that 
there  is  some  advantage  in  making  them  un- 
dergo this  treatment  after  heating.  In  order 
to  simplify  the  operations  it  might  perhaps  be 
best  to  heat  the  blocks  in  the  pitch  itself,  since 
the  nature  of  the  heating  bath  does  not  annear 
to  have  any  important  influence :  but  it  will 
only  be  after  some  more  prolonged  experi- 
ments that  the  practical  applicability  of  this 
heating  process  can  be  decided  upon. 

As  regards  the  wear  of  the  protected  coat- 
ing due  to  the  traffic,  this  can  be  obviated  by 
proceeding  neriodically  to  a  superficial  tarring 
of  the  road,  under  the  same  conditions  as 
with  macadamized  roads. 

The  experiments  show  that  the  tar  can  be 
made  to  enter  to  depths  of  several  mm.  into 
the  wood,  when  sprinklers  at  high  pressure 
are   applied. 

The  conclusions  arrived  at  by  Messrs. 
Labordere  and  Anstett  as  the  results  of  these 
experiments  are  as  follows: 

From  what  we  have  explained  we  consider 
that  the  crushing  strengths  of  wooden  pavin? 
blocks  can  considerably  be  improved  by  heating 
in  a  bath  of  heavy  oil  tar  at  a  temperature  of 
130  or  140",  maintained  during  a  period  which 
may  provisorily  be  fixed  at  3  hours,  but  which 


further  experiments  may  perhaps  permit  us  to 
diminish.  The  heavy  oil  to  be  used  should  be 
chosen  such  as  does  not  contain  any  notable 
quantities  of  products  which  are  volatile  at  140'. 
In  order  to  reduce  the  diminution  in  the 
strengths  which  is  due  to  the  inbibition  of  the 
wood  paving  with  water,  we  may  employ,  sep- 
arately or  together,  the  two  following  processes; 

1.  Add  to  the  oil  bath  a  small  quantity  of 
sodium  carbonate  and  of  sodium  silicate,  which 
may  approximately  be  fixed  at  O.G%  for  the  car- 
bonate and  at  0.1%   for  the  silicate. 

2.  Immerse  the  blocks  after  heating  and  creo- 
soting under  pressure  in  a  bath  of  liquid  pitch 
at  110°,  the  immersion  being  kept  on  for  about 
10  minutes;  then  apply  superficial  tarring  of  the 
laid  pavement  as  described  above. 

The  pitch  to  be  used  should  be  half-dry  gas 
pitch  including  about  10%   of  anthracene  oils. 

The  second  method  appears  to  be  of  a  much 
superior  efficacy.  As  long  as  the  pavement  will 
remain  in  good  condition  the  protective  layer 
will  not  be  attacked.  The  addition  of  alkaline 
salt  is  yet  not  useless;  for  it  permits  of  main- 
taining a  certain  improvement  even  in  cases 
where,  by  consequence  of  the  wear,  the  blocks 
should  no  longer  be  protected  against  the  In- 
filtration of  an  appreciable  amount  of  water. 


Use  of    Bituminous   Materials  by   the 
Massachusetts  Highway  Com- 
mission. 

During  1911  the  Massachuselts  Highwav 
Commission,  according  to  its  last  annual  re- 
port from  which  this  note  has  been  taken, 
used  oyer  1,.500,000  gals,  of  bituminous  ma- 
terials in  the  construction  and  resurfacing  of 
its  roads,  including  various  tars,  tarvias  and 
asphaltic  oils  sold  under  different  trade 
names.  The  tars  and  oils  used  conformed  to 
the  requirements  of  certain  specifications. 
Samples  were  analyzed  by  Mr.  H.  W.  Clark, 
chemist  for  the  State  B'oard  of  Health,  at 
the  St;(te  laboratory  at  Lawrence,  some  240 
samples    being    analyzed    during   the   year. 

Mr.  Clark  reports  that,  from  a  laboratory 
point  of  view,  the  materials  were  rather  better 
during  the  past  year  than  formerly;  that  there 
was,  however,  altogether  too  much  variation 
between  ihe  different  lots  of  what  purported 
to  be  the  same  materials,  sold  under  the  same 
trade  name,  and  that  altogether  too  manv  of 
them  frothed  badly  when  heated.  This  lack 
of  uniformity  in  the  materials  is  largelv  re- 
sponsible for  the  fact  that  while  some  of  the 
roads  on  which  these  materials  were  used  are 
now  in  very  god  condition,  others  are  not. 
For  instance,  one  asphaltic  oil.  used  at  Tyngs- 
borough.  had  a  viscosity  of  -300.  while  an  oil 
sold  under  the  same  name  used  at  North 
Truro  had  a  viscosity  of  540.  and  some  used 
at  (iroyeland  had  viscosity  of  -590.  Another 
asphaltic  oil  varied  in  viscosity  from  240  (in 
Southborough)    to   340    (in    Chester). 

During  the  year  1911  about  240  miles  of 
road  received  either  a  bituminous  surface 
treatment  or  were  resurfaced  with  a  bitu- 
minous top.  Some  of  these  roads  had  been 
treated  the  previous  year.  The  commission 
spent  for  work  of  this  character  $310,000. 

Up  to  Dec.  1,  1910.  over  308  miles  of  road 
had  received  one  or  more  surface  applications 
of  oil.  Thus  about  fiO  per  cent  of  the  state 
highways  have  either  been  built  or  have  been 
given  a  surface  coating  of  some  bituminous 
material. 

Some  of  the  sections  that  were  treated  with 
oil  or  tar  two  or  three  years  ago  have  had  to 
be  retreated.  On  the  other  hand,  some  roads 
which  had  considerable  automobile  travel 
were  treated  with  a  surface  coating  of  asphal- 
tic oil  three  years  ago  and  arc  now  in  very 
fair  condition,  notliing  having  been  done  to 
them  since  except  to  patch  the  holes. 

It  now  seems  to  the  commission  that  a  sur- 
face coat  of  asphaltic  oil  would  not  prove  to 
be  economical  or  satisfactory  on  a  road  which 
has  a  large  amount  of  heavy  teaming,  though 
it  is  satisfactory,  or  has  been  up  to  the  pres- 
ent time,  on  roads  which  have  a  large  amount 
of  high-speed  automobile  travel,  with  but  few 
heavily  loaded  teams. 

The  State  highway  in   North    Beverly  was 


given  a  coat  of  heavy  asphaltic  oil,  V^  gal. 
to  the  square  yard,  in  the  summer  of  1910,  but 
it  did  not  wear  satisfactorily.  It  began  to 
wear  out  first  on  the  north  side  of  the  road, 
where  the  heavily  loaded  ice  teams  traveled! 
The  other  side  of  the  road,  where  they  re- 
turned empty,  remained  in  fairly  good  condi- 
tion for  a  longer  period  of  time.  By  the  end 
of  the  season  the  oil  was  pretty  well  ground 
up  and  was  almost  entirely  gone  over  the 
traveled  portion  in  the  center  of  the  road.  A 
large  number  of  heavily  loaded  ice  teams 
passed  over  this  road  dailv,  starting  at  the 
ice  houses  beyond  North  Beverly.  This  piece 
of  State  highway  and  many  miles  bevond,  on 
the  road  to  Ncwburyport,  were  treated  in  ex- 
actly the  same  manner  with  the  same  qualitv 
of  oil.  The  whole  road  beyond  the  ice  houses 
has  been  and  is  now  in  entirelv  satisfactory 
condition,  showing  conclusivelv  that  it  was  the 
teams  cutting  through  the  oil  and  down  to 
the  stone  which  churned  it  up  into  mud  and 
then  carried  it  off  the  road.  This  vear  a 
reasonably  satisfactory  road  was  secured  by 
applying  a  coat  of  %.  gal.  of  light  asphaltic 
oil  to  the  square  yard.  This  light  oil  ap- 
parently fluxed  back  a  part  of  the  oil  left  on 
the  road. 

In  general,  other  failures,  not  due  to  ex- 
cessively heavy  team  travel,  have  been  due  to 
the  qualities  of  the  materials  themselves, 
though  in  some  cases  thev  have  been  due  to 
faulty  application  or  to  the  fact  that  the  road 
was  not  properly  cleaned  before  the  oil  was 
applied. 

It  seems  probable  now  that  quite  a  few 
miles  of  the  roads  which  had  a  surface  treat- 
ment three  years  ago  will  onlv  require  exten- 
sive patching  to  carry  them  through  another 
season,  and  that  on  others  a  little  patching 
and  a  coat  of  %  gal.  of  asphaltic  oil  to  the 
square  yard,  instead  of  the  V2  gal.,  which  was 
first  appHed,  will  be  sufficient  "to  carr\'  them 
through  two  seasons  more. 


The  Lower  Ganges  Bridge. — The  con- 
tract for  fabricating  and  erecting  the  Lower 
Ganges  Bridge  has  been  awarded  to  British 
structural  steel  firms.  This  contract  com- 
prises the  whole  of  the  steelwork  required  in 
the  new  railway  and  road  bridge  which  is 
being  built  to  carry  the  Eastern  Bengal  State 
Railway  over  the  Lower  Ganges  at  between 
Damukdea.  distant  120  miles  from  Calcutta, 
and  Sara  Ghat,  between  which  places  traffic 
has  hitherto  been  conducted  by  means  of  steam 
paddle  ferries. 

The  bridge,  exclusive  of  approaches,  will 
consist  of  15  main  spans,  each  3.59  ft.  in 
length,  52  ft.  in  depth  at  center  and  weighing 
1.300  tons  each.  There  will  he  provision  for 
a  double  broadgage  railway  track  and  also  a 
footway  carried  upon  cantilevers  outside  the 
main  trusses.  The  foundations  for  the  mason- 
ry piers  upon  which  the  15  spans  will  rest  are 
to  be  carried  150  ft.  below  the  bed  of  the 
Ganges  in  order  to  guard  against  the  deep 
scour  of  the  river.  Early  completion  was  an 
important  feature  in  the  award  of  the  con- 
tract. 

The  work  is  being  carried  out  to  the  de- 
signs of  Sir  .Mexander  Rendel,  consulting  en- 
gineer to  the  India  office,  and  before  com- 
pletion the  scheme  will  have  involved  the  ex- 
penditure of  $5,500,000. 


City  Paving  in  Callao,  Peru.— The  paving 
scheme  of  Callao  embraces  laying  375.000  so. 
m.  (square  meter=10.7(i4  sq.  ft.)  of  street 
surface  with  granite  sets,  and  100.000  sq.  m,  of 
sidewalks  with  concrete  slabs.  For  this  pur- 
pose there  is  now  available  a  surplus  of  $40.- 
000.  to  which  will  be  added  the  supercharge 
of  1  per  cent  on  customs  dues  collected  at  tile 
port  as  soon  as  sewer  construction  w'ork  to 
which  that  income  is  now  devoted  shall  have 
bee;i  (im'shcd.  In  addition,  property  holders 
are  responsible  under  a  government  decree  for 
payment  of  $0.83  toward  each  square  meter 
of  street  paving  and  $0.97  for  each  square 
meter  of  sidewalk  laid  in  t'r,^-'  -•'  •i---- 
propcrty. 
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WATER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


A   Study   of   the   Typhoid   Fever   Epi- 
demic at  Rockford,  Illinois,  Caused 
by  a  Contaminated  Water  Supply. 

The  city  of  Rockford  is  situated  on  Rock 
River  in  the  northern  part  of  the  State  of  Illi- 
nois. The  population  is  estimated  at  about 
50,000.  In  January  and  February,  1'J12, 
a  sudden  outbreak  of  typhoid  fever  occurred, 
involvinR  about  200  bed  cases.  Messrs.  Ed- 
win O.  Jordan  and  Ernest  E.  Irons  were  re- 
quested by  the  city  authorities  on  February 
14  to  investigate  and  report  on  the  cause  of 
the  epidemic.  A  description  of  the  study  made 
by  Messrs.  Jordan  and  Irons  is  given  in  an 
article  by  them,  published  in  The  Journal  of 


day  periods  according  to  this  method  the  fol- 
lowing  table   is    obtained : 

Jan.    23-25 liFeb.    13-15 15 

Jan.    26-28 5|Feb.    16-18 U 

.l!in.    29-31 26lKeb.    18-20.., 1 

Feb.     1-  3 411Feb.    21-23 1 

Feb.      4-6 37  iFeb.    24-26 1 

Feb.     7-9 31IMar.      1-2S 9 

Feb,    10-12 24i 

The  date  of  appearance  of  the  earliest  symp- 
toms places  the  date  of  typhoid  infection  for 
the  majority  of  cases  in  the  week  following 
January  10.  .^s  will  appear  presently,  this 
coincides  exactly  with  the  other  facts  bearing 
on  the  origin  of  the  epidemic. 

The  dates  of  "taking  to  bed"  seem  to  give 
a  less  precise  indication  of  the  probable  date 
of   infection.     Arranged   in   similar   three-day 
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Fig.    1 — Rockford     Pumping    Station    and     Surroundings. 


Infectious  Diseases  for  July,  1012.  .■\n  ab- 
stract of  the  article  is  here  given: 

Record  cards  were  prepared,  and  first- 
hand data  were  obtained  in  the  case  of  every 
patient  of  whom  it  was  possible  to  learn.  At 
the  lime  of  our  inquiry  typhoid  fever  was  not 
a  reportable  disease  in  Rockford,  but  through 
the  active  co-operation  of  the  Rockford  phvsi- 
cians  and  with  the  assistance  of  the  city  au- 
thorities and  the  daily  press,  what  is  believed 
to  be  a  very  complete  list  of  the  actual  bed 
cases  was  soon  obtained.  The  knowledge  nf 
local  conditions  thus  placed  at  our  disposal 
greatly   facilitated  the  investigation. 

In  all.  a  record  of  100  cases  occurring  be- 
tween January  23  and  February  20,  1012,  was 
obtained.  In  177  of  these  cases  definite  in- 
formation was  secured  regarding  absence 
from  the  city  prior  to  the  outbreak.  Of  this 
number  173  had  not  been  away  from  Rock- 
ford for  at  least  30  days  prior  to  the  onset 
of  their  illness.  The  cases  comprised  102 
males  and  07  females. 

The  appro.xiniate  date  of  the  earliest  symp- 
toms was  determined  in  187  cases.  Where  ex- 
act information  could  not  be  obtained,  the 
date  of  the  physician's  first  visit  could  gen- 
erally be  ascertained  with  accuracy.  Hill's 
experience  has  shown  that  in  the  neighboring 
state  of  Minnesota  seven  days  probably  rep- 
resents the  average  interval  bftwcen  the 
physician's  first  visit  and  the  earliest  symp- 
toms and  our  own  experience  tends  to  confirm 
this   view.     Tabulating  "the    results   in    three- 


periods,  the  dates  of  taking  to  bed  are  as  fol- 
lows : 

Jan.    23-25 lIFeb.    13-15                         -,7 

Jan.    26-2S 1  Fib.    16-ls::; 13 

Jan.    29-31 lIFeb.    18-20. . . .    is 

geb.      1-  3 15]Peb.    21-23....     ::"•'  12 

Feb.     4-  6 221Feb.    24-26         T 

Feb.     7-9 SOIMar.      1-2S 11 

Feb.   10-12 2S|  ^^ 

In  a  number  of  cases  the  record-cards  show 
that  the  doctor  was  called  before  the  patient 
had  gone  to  bed,  in  others  that  the  patient  had 
been  m  bed  for  a  week  or  more  before  sum- 
moning a  physician.  An  aid  to  fixing  the  pre- 
ci.se  date  of  infection  is  the  important  circum- 
stance to  l)e  discussed  presently,  that  the 
typhoid  epidemic  was  ushered  in  bv  an  out- 
break of  diarrhea  which  affected  over  70  per 
cent  o  all  those  who  afterwards  developed 
typhoid  fever.  It  ,s  perhaps  partly  owing  to 
this  diarrheal  outbreak  that  there  was  a  laree 
proportion  of  typhoid  patients  who  kept  their 
feet  for  a  considerable  time  after  first  feeling 
lib  attributing  their  symptoms  to  the  after- 
effects of  the  "intestinal  grip"  from  which 
they  had  previously  suffered.  In  manv  indi- 
vidual instances  of  which  we  learned  there 
was  a  history  of  "intestinal  grip  January  10- 
18;  patient  has  not  been  well  si.-oe"  It  there 
fore  seemed  probable  that  in  the  Rock'-orri" 
outbreak  the  date  of  onset  was  norr  ac- 
curately placed  by  the  method  c*  '•-=.;,,.■„ '1 
seven  days  from  the  physician's  fiVsi  vi.ie  than 
bv  the  method  of  reckoning  from  the  date  o^ 
•-aking   to   bed.  ^  "' 


There  were  in  all  24  deaths  from  typhoid 
fever  attributable  to  the  outbreak,  two  deaths 
occurring  in  January  (January  0  and  27)  not 
being  included  in  our  tabulation.  Placing 
the  date  of  infection  in  the  week  following 
January  16,  the  deaths  occurred  in  the  follow- 
ing order: 

Deaths. 

Third  week  after  the  initial  Infection 3 

Fourth   week   after  the   initial    infection 4 

Fifth   week  after  the  initial   infection 5 

Sixth    week    after    the    initial    Infection 6 

Seventh    week    after   the    initial    infection..     3 
Eighth  week  after   the   Initial   infection....     1 

Ninth   week   after   the   initial   infection 1 

Eleventh  week  after  the  initial  infection...     1 

The  deaths  distributed  according  to  age  and 
sex  are  as  follows: 

Sex.  Age. 

Males    0-19 

Females    0-19 

Males    20-1- 

Females    ....     20-f 


Not  known 


Per- 
Cases.  Deaths,      centage. 
33  1  3.1 

47  6  13.0 

69  9  13.0 

50  7  14.0 


Total 
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12.1 


Owing  to  the  fact  that  the  period  of  infec- 
tion probably  extended  over  at  least  several 
days,  it  is  impossible  in  the  present  outbreak 
to  make  a  perfectly  sharp  distinction  between 
primary  and  secondary  cases.  There  were  in 
all  170  1-case  families,  13  2-case  families  and 
1  3-case  family.  In  four  of  the  2-case  fami- 
lies the  second  case  developed  15-20  davs  after 
the  first  case  and  late  in  the  outbreak  (Feb. 
16,  Feb.  17.  Feb.  22,  and  March  13,  respective- 
ly.') These  four  cases  are  probably  to  be 
regarded  as  secondary  infections  due  to  con- 
tact. Early  in  the  outbreak  measures  were 
taken  to  guard  against  the  spread  of  infection. 
With  the  co-operation  of  the  newspapers  and 
city  health  authorities  wide  publicity  was 
given  to  dangers  of  transmission  of  infection 
from  existing  cases  and  to  the  necessary  pre- 
cautions to  be  observed.  Nurses,  physicians, 
and  those  in  close  attendance  on  the  sick  very 
generally  received  anti-typhoid  vaccination, 
and  the  intercourse  between  sick  and  well  was 
reduced  to  a  minimum.  It  is  perhaps  partly 
due  to  such  measures  as  well  as  to  the  ab- 
sence of  fly  infection  and  other  hot-weather 
influences  that  the  rather  sudden  cessation  of 
the  epidemic  was  due.  Whatever  the  explana- 
tion, the  number  of  secondary  cases  seemed 
to  be  less  than  usual.  Only  'll  cases  devel- 
oped in  the  month  of  March;  three  of  these 
had  suffered  from  enteritis  Jan.  16-20. 

In  an  explosive  outbreak  of  typhoid  fever 
occurring  in  winter,  fly-liorne  infection  and 
contact  infection  may  be  excluded  as  possible 
causes.  The  information  obtained  by  our 
house-to-house  canvass  likewise  excluded  milk- 
supply  as  a  primary  factor.  As  manv  as  49 
difTerent  milk  dealers  supplied  the  families  in 
which  typhoid  fever  had  developed  and  in  no 
instance  was  the  number  of  cases  on  anv  par- 
ticular milk-route  disproportionate  to  the' num- 
ber of  customers  on  that  route. 

Many  circumstances  pointed  to  the  city 
water  supply  as  the  source  of  infection.  Al- 
though about  one-twentieth  of  the  population 
is  said  to  use  water  from  private  wells,  many 
of  which  are  obviously  badly  placed,  there 
was  no  evidence  that  these  wells  were  re- 
sponsible for  the  outbreak.  On  the  contrary 
the  users  of  well  water  were  notably  freer 
from  disease  than  the  users  of  city"  water. 
Several  instances  came  to  our  notice  of  fam- 
ilies using  private  wells,  all  the  members  of 
which  were  exempt  save  those  that  drank  city 
water  at  school  or  at  their  places  of  business 
In  every  one  of  the  178  cases  of  typhoid  fever 
regarding  which  information  could  be  obtained 
the  city  water  was  used  constantly  or  oc- 
casionally. 

The  events  preceding  th.?  outbreak  of  ty- 
phoid fever  were  indicative  of  water  infec- 
tion. On  Jan.  16-20  there  had  been  a  severe 
and  sudden  outbreak  of  gastro-enteritis  or  epi- 
demic diarrhea.  This  w?.:;  explosive  in  char- 
acter and  bore  all  the  marks  of  a  general  water 
infection.  The  epidemic  of  enteritis  was  wide- 
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spread  and  affected  persons  of  every  age  and 
■social  station.  Although  no  part  of  the  city 
was  free  from  the  disease,  certain  districts 
■suffered  more  severely  than  others.  A  prob- 
able reason  for  the  unequal  distribution  of 
cases  will  appear  later. 

The  proportion  affected  in  factories  with 
and  without  private  wells  was  particularly 
significant.  In  three  large  factories  employ- 
ing about  l.l.DO  persons  we  obtained  on  iii- 
•quiry  a  history  of  77  who  had  been  attacked 
by  enteritis:  in  another  group  of  six  factories 
situated  in  the  same  district  as  the  foregoing 
there  was  a  history  of  433  attacks  in  an  em- 
ployed population  of  617.  The  sole  discover- 
able difference  was  that  the  first  group  of 
factories  had  private  deep  wells  (5.8  per  cent 
of  force  attacked  by  enteritis),  while  the 
■second  group  of  factories  was  supplied  only 
with  city  water  (70.2  per  cent  attacked  by 
■enteritis).  Since  rnany  of  those  employed  in 
the  factories  lived  in  homes  supplied  with  city 
water  it  is  to  be  expected  that  there  would 
he  some  cases  among  the  employes  of  the  rela- 
tively exempt   factories. 

The  incidence  of  the  enteritis  upon  the 
users  of  city  water  is  shown  also  by  the  fol- 
lowing among  a  large  number  of  similar  in- 
stances collected  by  us. 

1.  Family  A.,  5  members,  all  drinking  well 
water  at  home :  C.  A.,  9  years  old,  attending 
B  school,  where  he  drank  city  water,  was  at- 
tacked with  enteritis:  none  of  others  affected. 
T.  A.,  head  of  family  employed  at  N.  factory 
where  80  per  cent  suffered  from  enteritis. 
T.  A.  never  drank  much  at  factory  and  after 
first  cases  appeared  carried  water  from  home. 

2.  Family  O.,  living  outside  city  limits  and 
using  own  well.  M.  O.  ■worked  at  N.  factory 
and  drank  water  there:  he  was  affected:  his 
wife  W.  O.  was  in  Rockford  on  Jan.  19  and 
■developed  enteritis:  the  other  members  of  the 
family,  three  in  number,  were  not  affected. 
All  the  members  of  two  neighboring  families, 
none  of  whom  were  in  the  city  Jan.  16-20, 
remained  well. 

3.  Family  K.,  eight  members,  city  water: 
M.  K..  head  of  family,  employed  in  factory 
■with  private  well,  never  drank  water  at  home. 
.'Vll  members  of  family  except  M.  K.  sick  with 
enteritis. 

Such  instances  showed  conclusively  the  con- 
nection between  the  city  water  supply  and 
the  outbreak  of  gastro-enteritis.  Indeed  the 
season  of  year  at  which  the  epidemic  occurred, 
its  explosive  nature,  its  general  distribution, 
the  number  of  persons  aft'ected,  and  its  gen- 
eral resemblance  to  similar  outbreaks  else- 
where traced  to  water-borne  infection  pointed 
unmistakably  in  this  direction,  even  before 
the  exact  facts  were  ascertained. 

There  were  all  grades  of  severity  exhibited 
in  the  cases,  from  exceedingly  virulent  chol- 
eric symptoms  to  a  slight  indisposition,  with 
mild  diarrhea.  Two  persons  are  said  to  have 
died  as  the  direct  result  of  the  enteritis.  Many 
mild  cases  on  the  other  hand  never  came  un- 
der a  physician's  care.  We  were  fortunate  in 
securing  a  satisfactory  ba.<:is  for  an  approxi- 
mate estimation  of  the  number  of  cases.  .-M 
our  request  the  school  nurses  visited  all  pub- 
lic schools,  and,  by  consulting  the  records  of 
absence  and  interviewing  tlic  children  with 
the  co-operation  of  the  teachers  of  the  various 
grade  rooms,  were  able  to  obtain  a  reason- 
ablv  accurate  list  of  all  school  children  that 
suffered  from  enteritis  on  Jan.  16-20.  In 
the  case  of  some  of  the  youngest  children 
definite  information  could  not  be  obtained,  so 
that  the  actual  number  of  cases  of  illness  of 
which  we  obtained  record  is  unquestionably 
somewhat  below  the  truth.  In  a  school  en- 
rolment of  6.303  at  the  time  of  the  outbreak 
we  learned  definitely  of  at  least  1,357  cases 
of  enteritis.  Inquiry  from  physicians  and 
others  showed  that  school  children  had  not 
suffered  disproportionately  to  the  other  age- 
groups  of  the  Rockford  population.  If  we 
assume  that  the  same  ratio  of  attack  holds 
for  all  ages  as  for  the  school  population,  then 
there  were  not  less  than  one-fifth,  or  about 
10,000   of   the   total   population,   affected. 

An  intensive  investigation  of  a  limited  area 
was  made  by  us  of  one  block  in  South  Rock- 
ford.     Of    the '46    persons    r-^i.lpnt    in     this 


block,  40  suffered  from  gastro-intestinal  dis- 
turbance. These  were  all  users  of  the  city 
water  and  drank  of  it  during  the  period  Jan. 
16-20.  Of  the  six  remaining  persons  one  later 
developed  typhoid  fever  and  two  drank  no 
city  water  or  drank  it  onlv  in  small  amounts. 
The  earliest  date  of  onset  (where  the  dates 
could  be  exactly  stated)  was  the  evening  and 
night  of  Jan.  16,  when  four  individuals 
became  ill.  These  were  followed  by  five  on 
Jan.  17,  five  on  Jan.  18,  one  on  Jan.  19. 
Twenty-two  could  not  recall  the  exact  day 
of  illness.  The  usual  symptoms  were  nausea, 
vomiting,  and  diarrhea,  followed  by  extreme 
prostration.  Fever  was  rarely  present.  Ab- 
dominal pain  and  tenderness  were  present  in 
some  cases.  In  some  instances,  diarrhea  was 
the  only  symptom,  and  in  two  nausea  and 
vomiting  without  diarrhea.  Recurrences  of 
the  enteritis  at  intervals  of  three  to  four  days 
were  noted  in  nine  cases. 

It  is  thus  clear  that  two  extensive  outbreaks 
of  disease  occurred  in  Rockford  in  January 
and  February,  1912,  one  a  more  or  less  violent 
gastro-enteritis  with  a  short  period  of  incu- 
bation, the  other  a  typical  epidemic  of  typhoid 
fever  following  the  gastro-enteritis  after  about 
two  weeks.  .A-S  is  well  known,  similar  out- 
breaks in  Mankato.  Minn.,  and  other  localities 
have  been  traced  to  water  infection.  .All  in- 
dications, therefore,  pointed  to  an  infection  of 
the  public  water  supply  on  or  about  Jan.    10. 

Unfortunately,  typhoid  fever  cases  have  not 
been  generally  reported  in  Rockford  and  the 
number  of  deaths  is  too  small  to  warrant  any 
general  conclusions.  At  the  same  time  the 
fact  is  worth  noting  that  there  were  as  many 
deaths  from  typhoid  fever  reported  in  1010 
as  in  the  four  years.  1906-9  together.  So,  too, 
is  the  fact  that  the  1910  death  rate  from 
typhoid  fever  in  Rockford  was  over  22,  a 
rate  so  high  as  to  be  ordinarily  associated 
with  a  more  or  less  polluted  water  supply. 
We  have  further  gained  the  impression  in  con- 
versations with  Rockford  physicians  that  scat- 
tered cases  of  enteritis  or  "intestinal  grip" 
have  been  more  common  in  Rockford  in  recent 
years  than  is  quite  normal  for  a  community 
with  a  water  supply  that  is  absolutely  uncon- 
taminated  at  all  times. 

On  the  other  hand,  a  number  of  careful 
analyses  of  the  city  water  made  by  the  State 
Water  Survey  under  the  direction  of  Profes- 
sor Bartow  at  various  times  both  before  and 
after  the  diarrheal  outbreak  invariably  showed 
a  water  of  great  purity.  If  contamination 
had  occurred,  therefore,  it  must  have  been 
occasional,  not  continuous. 

WATER    SUPPLY. 

The  following  description  of  the  water  sup- 
ply is  taken  in  part  from  personal  inspection, 
in  part  from  a  special  "Report  on  the  Enlarge- 
ment and  Extension  of  the  Water  Supply  and 
Distribution  System  of  the  City  of  Rockford, 
111.,"  made  by  Messrs.  Alvord,  Maury  and 
Mead  in  November,  1910. 

The  ori.ginal  waterworks  system  was  con- 
structed in  1874-75,  when  the  population  of 
the  city  was  about  12,000.  It  is  stated  that 
the  present  site  was  selected  because  of  the 
occurrence  there  of  excellent  springs.  "The 
spring  supply  was  developed  by  laying  tile 
drains  through  the  gravel  in  the  immediate 
vicinity  of  the  pumping  station,  and  to  a  so- 
called  filter  well.  .'\l)Ove  the  tile  drains,  where 
they  entered  the  filter  chamber,  were  placed 
coke,  gravel  and  stone,  and  the  water  cnterine 
the  tile  flowed  to  the  well,  and,  passing  up- 
ward through  the  filtering  material  into  the 
filter  chamber  and  then  to  the  pumping  pit, 
was  finally  taken  by  the  pumps.  .\  pipe  also 
connected  the  upper  portion  of  the  filter  well 
with  the  river,  so  that  the  river  water  might 
be  admitted  on  emergency.  The  actual  flow 
of  the  original  sprirgs  is  unknown,  nor  is 
there  any  record  of  the  capacity  of  the  springs 
when  developed  as  above  described." 

Some  years  later  the  filter  well  was  pro- 
nounced inadequate  to  supply  the  demand  for 
water  and  a  new  well  38  ft.  in  depth  was 
sunk  south  of  the  pumping  station  which  drew 
its  supply  from  the  extensive  sand  and  gravel 
deposits  in  that  section  of  the  city.  "Through- 
out this  period  the  river  water  was  frequently 


admitted  into  the  mains  for  fire  purposes." 
In  1885  analysis  of  the  well  water  was  said  to 
show  that  it  was  inferior  in  quality  to  the 
river  water  and  the  well  was  hence  aban- 
doned, and  only  river  water  used.  The  need 
of  a  different  supply  was  soon  recognized,  and 
the  first  artesian  well  was  sunk  to  the  Pots- 
dam sandstone  to  a  depth  of  1,.530  ft.  Addi- 
tional wells  were  drilled  in  the  years  im- 
mediately following. 

At  present  the  water  supply  of  Rockford  is 
obtained  from  a  group  of  eleven  wells,  five  to 
the  St.  Peter  and  six  to  the  Potsdam  sand- 
stone. The  St.  Peter  wells  and  three  of  the 
Potsdam  v.'cl's  aie  connected  by  the  tunnel 
system  with  the  suctions  of  the  centrifugal 
pumps  at  the  bottom  of  the  shafts.  The 
other  three  Potsdam  wells  (Nos.  2,  3  and  5) 
are  not  joined  to  the  tunnel  system,  but  are 
connected  with  a  common  discharge  main 
through  which  the  water  flows  by  gravity  to 
the  pumping  station  in  Fig.   1. 

In  1892-93  a  concrete  storage  reservoir  of 
about  1,250,000  gals,  capacity  was  constructed 
about  80  ft.  southwest  of  the  pumping  station. 
The  reservoir  is  filled  during  hours  of  mini- 
mum pumping  and  drawn  upon  when  the 
draft  is  heavier  than  the  wells  can  supply. 
Ordinarily  the  draft  upon  the  reservoir  begins 
about  7  a.  m.  when  the  factories  open,  and 
continues  til!  two  or  three  o'clock  in  the  after- 
noon, at  which  time  the  reservoir  begins  to 
be  replenishf-d.  Under  usual  conditions  about 
200.000  to  .•>:'0.r'fC  g^If.  are  drawn  from  the 
reservoir  each  day  between  7  a.  m.  and  2  p.  m. 
and  a  coi  responding  amount  restored  to  it 
before  the  following  morning.  This  supply  is 
entirely  inadequate  and  methods  of  extension 
are   being  considered 

Froin  this  brief  description  it  is  evident  that 
the  Rockford  waterworks  is  not  thoroughlv 
adapted  1o  the  present  use.  Originally  planned 
to  furnish  spring  water,  it  has  with  relatively 
slight  changes  been  used  to  distribute  river 
water  and  again  later  artesian  well  water. 

Examination  of  the  present  conditions 
shciwed  several  dangerous  possibilities.  At 
the  time  of  the  enteritis  outbreak  it  seems 
to  have  been  at  first  generally  believed 
in  Rockford  that  river  water  had  been  turned 
into  the  mains  through  the  pine  connecting 
the  upper  portion  of  the  older  filter  well  with 
the  river.  On  Monday  night.  Jan.  15-16, 
there  had  been  a  large  fire  at  the  Rockford 
Desk  Factory  and  a  consequent  heavy  draft 
on  the  water  system.  A  number  of  years  ago 
it  w-as  the  custom  to  admit  river  water  to 
the  mai:is  for  fire  service,  but  this  does  not 
appear  to  have  been  done  in  any  instances  in 
recent  years.  .MI  waterworks  officials,  in- 
cluding responsible  engineers  and  assistants 
at  the  piunping  station,  denied  the.  use  of 
river  water  at  the  time  in  question.  Three 
days  after  the  fire  one  observer  noted  that 
the  box  near  the  old  filter  well  containing  the 
wheel  and  rod  for  the  river  valve  wascov- 
ered  with  snow  and  ice  and  showed  no  signs 
of  having  been  disturbed  foi;  a  long  period. 
Besides  such  direct  evidence  against  the  ad- 
mission of  river  watrc  it  may  he  pointed  out 
that  the  distribution  of  the  enteritis  and  ty- 
phoid fever  cases  was  not  what  would  have 
been  expected  had  there  been  a  rush  of  con- 
taminated river  water  through  the  mains 
toward  that  section  of  the  city  where  the  fire 
was  in  progress.  On  the  contrary,  the  north- 
east section  of  Rockford  where  the  fire  oc- 
curred suffered  less  severely  than  some  other 
sections. 

In  addition  to  the  pipe  between  the  river 
and  the  main  at  the  pumping  station,  there 
are  some  other  river  water  pipes  in  connec- 
tion with  the  fire  protection  systems  at  various 
factories  along  the  river  bank.  X'isits  were 
made  to  a  number  of  these  factories  and  in- 
formation obtained  regarding  the  number  of 
employes,  number  of  enteritis  cases,  and  other 
data.  No  record  could  be  found  of  any  fire 
in  these  factories  on  or  about  Jan.  16  and 
there  was  no  evidence  of  any  sort,  either  in 
the  distribution  of  cases  or  in  the  specific 
factory  conditions,  that  river  water  had  been 
admitted  into  the  mains  from  this  source. 
Samples  of  city   water  obtained   by  us    from 
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taps   in   various  parts  of   the  factory   district 
showed   no  evidence  of   contamination. 

Since  ever>'thing  pointed  to  some  unusual 
occurrence  at  the  time  of  or  shortly  follow- 
ing the  Desk  Factory  fire  which  gave  rise 
to  an  unusual  infection  of  the  public  water 
supply,  the  whole  water  system  was  sub- 
jected to  careful  inspection.  Three  undoubted- 
ly dangerous  conditions  were  brought  to  light 
in  the  curse  of  <,ur  inquiry.  These  may  be 
considered  separately. 

1  Peach  Street  IVcIl  No.  2.-This  is  one  ot 
the'  Potsdam  wells  lying  southwest  of  the 
reservoir  I  sec  Fig.  D-  It  was  sunk  m  1886 
and  is  1,320  ft  .in  depth.  The  water  from  the 
deep  well  is  raised  by  an  air  lift  pump  out  ot 
the  well  tube  where  it  strikes  a  cast  iron 
umbrella  and  drops  liack  into  a  pit  about  6  It. 
deep  which  opens  by  a  manhole  to  the  street. 
The  bottom  of  the  pit  is  about  13  ft.  below 
the  street  level.  When  the  well  is  being  used 
the  water  flows  by  gravity  from  this  pit  to  the 
suction  well,  bv  means  of  an  overflow  pipe 
placed  about  2 'ft.  from  the  bottom.  At  the 
time  of  our  inspection  of  the  pit,  holes  in 
the  cover  of  the  manhole  permitted  free 
access  of  street  drainage  to  the  pit.  The  pit 
was  nearly  full  of  water  at  the  time  of  our 
inspection.  Besides  allowing  entrance  of  sur- 
face water,  the  walls  of  the  pit  are  not  im- 
oervious  and  allow  water  from  the  surround- 
ing roil  to  enter.  .\  brick  was  noticed  to  be 
missing  from  the  pit  wall  at  one  point.  It  is 
thus  apparent  that  whatever  the  condition  of 
the  water  from  well  No.  2  when  drawn  from 
the  depths,  it  becomes  mixed  with  the  con- 
taminated water  of  the  pit  before  passing  to 
the  pumping  station.  In  point  of  fact  all  sam- 
nWf  collected  from  the  trough  running  from 
this  pit  to  the  pumps  have  shown  marked 
bacterial  contamination,  as  indicated  by  a  col- 
ony count  averaging  several  thousand  and  the 
presence  of  B.  coli  in  all  i  c.c.  samples. 

Whether  the  use  of  water  from  this  con- 
taminated well  pit  had  anything  to  do  with 
the  explosive  outbreak  of  Jan.  16  may  per- 
haps be  determined  by  consideration  of  the 
following  facts;  The  water  from  well  No.  2 
was  allowed  to  run  into  the  pumping  pit  on 
only  one  date  between  the  summer  of  1911 
and  the  end  of  January.  1912.  That  date  was 
Tuesdav.  Jan.  16.  On  that  day,  according  to 
the  records  at  the  pumping  station,  the  air 
compressor  in  well  No.  2  was  operated  from 
11:45  a.  m.  to  10  p.  m.  Reference  to  the 
dates  of  enteritis  attacks  given  above  will  show 
that  the  date  of  onset  of  the  earliest  cases 
was  the  evening  and  night  of  Jan.  16.  This 
corresponds  exactly  with  what  would  be  ex- 
pected if  the  explosion  of  enteritis  and  the 
subsequent  outbreak  of  typhoid  fever  were 
due  to  the  introduction  on  Jan.  16  of  the  un- 
doubtedly contaminated  water  of  well  No.  2 
into  the  water  system. 

A  further  significant  occurrence  at  this  time 
was  the  filling  of  the  storage  reservoir  which 
had  been  depleted  to  an  unusual  extent  bv 
the  demand  for  water  caused  by  the  Desk 
Factory  fire  on  Jan.  15.  During  the  hours 
when  No.  2  well  was  being  pumped,  the  reser- 
voir water  level  was  raised  from  7  ft.  to  its 
usual  height  of  about  18  ft.;  in  all  804,600 
gals,  were  pumped  into  the  reservoir  on  Jan. 
16  as  compared  with  229,800  on  Jan.  15,  and 
251, -550  on  Jan.  17.  Since  the  reservoir  is 
filled  from  the  mains,  part  of  the  large  vol- 
ume of  water  entering  the  reservoir  on  Jan. 
16  must  have  been  derived  from  well  No.  2. 
This  body  of  water  was  not  completely  re- 
moved from  the  reservoir  for  several  days, 
the  amount  of  water  taken  out  of  the  reser- 
voir and  replaced  by  pure  water  daily  beine 
about  2.50,00lt  gals,  and  it  seems  possible  that 
contaminated  water  entered  the  mains  from 
the  reservoir  for  several  days  after  the  original 
infection  had  ceased.  This  may  explain  the 
dragging  out  of  the  enteritis  cases  over  a 
number  of  days.  It  is  not  possible  of  course 
to  determine  how  long  the  contaniinatio-.i  per- 
sisted. Not  only  nas  the  con;a-,iiin?.ted  ■•ritc-r 
diluted  from  day  to  day  with  the  pare  .valcr. 
but  there  is  reason  to  suppose  that,  as  is 
usually    the    case    under    such     circumstances. 
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dangerous  bacteria  did  not  multiply,  but  died 
out  more  or  less  rapidly.  , 

2  The  Reservoir.~As  already  stated,  the 
capacity  of  the  reservoir  is  0"'y/.o°"'  °"^: 
third  to  one-fourth  of  the  total  daily  supply 
In  times  of  heavv  demand  water  is  drawn 
from  both  the  shaft  system  and  reservoir 
and  in  times  of  light  demand  by  ™ea"s  of 
a  regulating  valve  at  the  old  filter  well,  the 
wate?  pumped  bv  the  shaft  system  in  excess 
of  the  demand  is  stored  in  the  reservoir.  1  he 
bottom  of  the  reservoir  is  below  ground  level 
and  below  the  usual  level  pf  the  river,  180 
ft  distant.  On  the  north  side  of  the  reservoir 
the  ground  level  is  somewhaf  above  the  usual 
high  water  level   in   the   reservoir. 

Ordmarily  the  height  of  water  m  the  reser- 
voir is  said  to  range  between  18./  and  i4.U 
ft  but  the  level  is  not  infrequently  lowered 
considerablv  below  14  ft.  Since  the  reservoir 
is  partlv  below  the  ground  level  it  became  im- 
portant" to  determine  whether  ground  water 
could  enter  when  the  reservoir  level  is  re- 
duced to  a  degree  reached  in  practical  opera- 
tion. On  Jan.  16,  as  already  mentioned,  the 
reservoir  level  was  brought  down  to  6.6  ft. 

Examination  of  water  samples  taken  by  us 
from  the  reservoir  when  the  level  was  over 
14  ft.  had  shown  no  evidence  of  contamination. 
When,  however,  the  level  was  reduced  to  6.6 
ft.  on  Feb.  14  and  kept  there  for  about  twelve 
hours,  bacterial  evidence  of  pollution  was 
found.  Inspection  of  the  walls  also  showed 
some  seepage.  At  one  point  along  a  small 
crack  soft  mud  was  found  ridged  out  toward 
the  interior  of  the  reservoir.  The  same  cracR 
when  examined  immediately  after  the  reser- 
voir was  emptied  had  shown  no  indication  of 
inward  seepage.  The  bacterial  pollution  was 
most  marked  on  the  north  side  of  the  baffle 
wall,  which  runs  at  the  height  of  about  6  ft. 
longitudinally  through  the  reservoir  from  east 
to  west,  se|>arating  the  basins  into  north  and 
south  divisions.  The  surroundings  of  the 
reservoir  are  not  prepossessing.  Owing  to 
the  proximity  of  the  sewage-polluted  Rock 
River,  whose  level  is  sometimes  above  the 
bottom  of  liic  reservoir,  to  the  nearness  of 
the  Peach  St.  sewer,  and  to  other  sources 
of  cnntamination,  the  soil  and  ground  water 
in  the  neighborhood  of  the  reservoir  and 
pumping  station  must,  as  a  rule,  contain  dan- 
gerotiE  impurities.  One  privj'  is  in  use  within 
5  ft.  of  the  north  wall. 

On  Jan.  17  the  lowest  level  reached  was 
16.0;  Jan.  18,  16.0;  Jan.  19.  15.6;  Jan.  20,  16.1; 
Jan.  21,  13.9.  The  amount  of  water  pumped 
into  the  reservoir  during  the  eventful  week 
is  shown  bv  meter  readings  as  follows : 

Gallons. 

January    14 243,600 

.January    15 229,000 

January    16 804.600 

January    17 251,550 

January    18 264,975 

January    19 280,950 

January    20 212.150 

January    21 408,225 

The  gauge  readings  show  that  after  the  reser- 
voir level  had  been  lowered  to  6.6  ft.  on  the 
mnining  of  Jan.  16  no  more  water  was  drawn 
from  the  reservoir  until  after  9  a.  m.,  Jan.  17. 
Since  there  is  abundant  evidence  that  many 
cases  of  enteritis  occurred  in  the  night  of 
Jan.  16-17  contamination  of  the  reservoir  water 
by  seepage  may  be  dismissed  as  the  first  or 
sole  cause  of  the  outbreak.  Whether  or  not 
it  was  a  contributory  or  secondary  factor  must 
remain  an  open  question.  Some  seepage  may 
have  taken  place  when  the  reservoir  level  was 
lowered  to  6.6  ft.  on  Jan.  16.  and  this  mav 
have  I  c-in  forced  the  contamination  from  other 
sources,  but  certainty  on  this  point  is  plainlv 
impossible.  Examination  of  the  reservoir 
when  it  was  emptied  for  inspection  on  Feb.  22 
showed  no  extensive  seepage,  although  some 
bacterial  contamination  on  the  north  side  was 
clearly  apparent.  On  the  whole  it  is  our 
oijinion  that  the  reservoir,  although  danger- 
ously placed  and  insufficientlv  protected,  played 
a  very  minor  part,  if  any  r.t  all.  in  the  o'*t- 
bre.nk. 

3.     The  Pumping  Pi;  and  FUler  IVelJ.—ln 
;he   report  on  the  enlargement  of  the  Rock- 
ford    water    supply    alreadv    referred    to    the 
.    statement  occurs;    "We  are  informed  that  the 
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bottom  and  sides  of  the  suction  well  at  the 
station  freely  admit  the  ground  water  when- 
ever its  level  is  higher  than  that  of  the  water 
in  the  suction  well."  On  further  inquiry  we 
found  that  it  was  generally  admitted  that  both 
the  suction  well  or  pumping  pit  and  the  old 
filter  well  were  pervious,  and  might  under 
certain  condiiions  permit  entrance  of  the 
ground  water.  The  use  of  these  porous  re- 
ceptacles is  piainly  dangerous.  The  ground 
water  in  the  neighborhood  of  the  pumping  sta- 
tion is  highly  contaminated.  In  addition  to 
the  numerous  yrivies  in  use  in  the  neighbor- 
hood, the  who'e  sewerage  system  in  this  part 
of  the  city  contributes  to  the  pollution  of  the 
cround  water.  Sewers  enter  Rock  River  in 
the  half-mile  above  the  pumping  station  at 
eighl  diflferent  points.  The  large  Peach  Street 
sewer  empties  into  the  river  just  below  the 
pumping  station  (see  Fig.  1).  Near  the  lower 
en.l  of  the  city  the  river  is  dammed  for  power 
purposes,  forming  a  pool  about  10  ft.  in  depth 
just  above  the  dam.  The  crest  of  the  dam  has 
recently  been  raised  about  a  foot,  making  the 
river  level  this  year  higher  than  before,  .^t 
the  waterworks  the  level  of  the  river  water 
is  above  the  bottom  of  the  pumping  pit  and 
filter  well  a  large  part  of  the  time,  and  some- 
times above  the  level  of  the  reservoir  bottom. 
The  distance  from  the  filter  well  to  the  river 
is  only  about  40  ft.  .Ml  these  facts  indicated 
a  critical  condition. 

The  level  in  the  suction  well  usually  ranges, 
according  to  the  waterworks  officials,  from  10 
to   12  ft,  but  is  not  uncommonly  reduced  to 
8  ft.     In  the  event  of  a  heavy  draft  because 
of  a  fire  the  pumps  are  speeded   up  and  the 
level    of   the   water   lowered    in   a   very   short 
time.     Since  the  level  and  the  degree  of  con- 
tamination   o<'    the    ground    water    must     un- 
doubtedly vary,  the  particular  level  at  which 
contamination   would   t.ake   place   could   in   no 
case  be  predicted.     That  seepage  of    ground 
water  into  the  suction  well  might  take  place 
was  shown  first  by  analyses,  second  by  empty- 
ing  the   pit.      Repeated   bacterial   examination 
of  the  water  in  the  suction  well  when  the  level 
was   10-12   ft.   showed   no  trace   of   pollution, 
the    plates    being    sterile   or    containing    only 
three  or   four  colonies.     When,  however,  the 
water  was  lowered  to  8%   ft.,  a  level  said  to 
be   not   infrequently  brought   about   by   slight 
changes  in  the  rates  at  which  the  pumps  are 
operated,   the  number  of  bacteria  in  the  sur- 
face  water   increased    to  about   50    (37°   C). 
Samples  taken  4  ft.  below  the  surface  showed 
l.,500   colonies   per   c.c      The   porosity   of   the 
pits     was    manifest    when    they    were    later 
emptied.     On  first  stopping  the  pumps  the  pit 
level  fell  about  a  foot  overnight,  and  when  all 
the  water  was  pumped  out  about  6  ft.  "of  re- 
fined sewage"  seeped  in  before  morning.    City 
officials  no  longer  entertained  any  doubt  as  to 
the  danger   from  this  source.     As  one  oflficial 
expressed    it :      "We   have    been    sitting    on    a 
keg  of  powder  with  a  sputtering  pipe  in  our 
m,mths.     That  the  explosion  was  not  greater 
and  more  harmful  than  it  was  passes  compre- 
hension.    We  have  had  an   unexcelled   water 
source   and  then  handled  it  as  they  did  sev- 
eral decades  ago — put  our  water  storage  in  the 
middle  of  a  cesspool  and  trusted  to  chance  that 
it  would  not  be  contaminated." 

No  record  is  kept  of  the  level  of  water  in 
the  suction  pit,  and  the  actual  happenings  in 
this  respect  on  Jan.  15  and  16  are  not  known. 
It  i.s  plainly  impossible  to  apportion  exact 
responsibility  for  the  epidemic  between  well 
No.  2,  the  reservoir,  and  the  suction  well.  It 
may  b''  pointed  out  that  besides  fluctuation  in 
water  level  in  the  different  receptacles  for  the 
deep  well  wr.ter,  two  other  variable  factors 
are  concerned,  namely,  the  level  of  the  ground 
water  and  the  degree  of  contamination  of  the 
ground  water.  Neither  of  these  latter  factors 
can  be  predicted  or  controlled  with  any  degree 
of  certainly.  A  given  water  level  in  any  of 
th:  pervious  underground  rcccptables  of  the 
water  may  at  one  time  be  sufficient  to  keep 
out  ground  water  altogether,  wdiile  at  another 
it  may  allow  seepage  to  enter.  It  is  not  pos- 
sible, therefore,  to  assume  that  the  condition 
of  water  collected  at  one  time  necessarily  cor- 
responds precisely  with  the  condition  of  the 
water  at  an   earlier  period,   even   if   the   level 
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within  the  receptable  were  known  to  be  the 
same.  Unknown  and  uncontrollable  changes  in 
the  ground  water  are  just  as  likely  to  bring 
about  contamination  under  suitable  conditions 
as  changes  in  the  level  of  the  container. 

The  facts  ;is  set  forth  might  be  thought  to 
indicate  that  nefore  the  present  extensive  out- 
break occasional  pollution  had  occurred  from 
one  or  more  of  the  sources  previously  consid- 
ered, but  it  is  plainly  impossible  to  obtain 
proof  of  this  view.  In  the  spring  of  1910  well 
No.  2  was  htted  with  a  Norris  nozzle  and  the 
engineer's  report  already  cited  states  that 
"Owing  to  the  obstruction  in  the  casing  of 
well  Xo.  2.  the  Norris  nozzle  is  said  to  have 
stuck  at  .'ibout  140  ft.  below  the  surface  and 
attempts  tc  lower  it  beyond  this  depth  failed." 
It  is  uncertain  whether  there  is  any  casual 
comecticn  between  this  occurrence  and  the 
increa.sed  prevalence  of  typhoid  fever  since 
the  rprins  of  1910.  Water  samples  obtained 
directly  from  well  No.  2,  without  admixture 
with  the  water  of  the  pit.  have  given  some 
evidence  of  contamination,  but  it  has  not  been 
possible  to  obtain  samples  under  entirely  sat- 
isfactory conditions.  The  question  needs  fur- 
ther examination  by  local  authorities  before 
the  well  is  again  used. 

The  distribution  of  the  enteritis  cases 
throughout  the  school  population  is  sufficient- 
ly peculiar  to  call  for  explanation.  The  dis- 
tribftinr  of  typhoid  fever  cases  follows  the 
enteritis  distnbution  verj'  closely.  It  mav 
be  noted  from  spot  maps,  first,  that  the  whole 
northern  section  of  the  city  is  less  severely 
affected  than  the  southern  and  western  sec- 
tions ;  second,  that  the  region  in  which  the  fur- 
niture factory  fire  occurred  on  Jan.  16  is 
among  the  slightly  affected  districts.  The 
cause  for  this  uneven  distribution  of  the  con- 
taminated water  is  probably  the  relatively 
short  time  during  which  the  extreme  pollution 
continued,  coupled  with  the  greater  demand 
for  water  m.ade  throughout  the  daytime  by  the 
factory  and  business  districts.  .\s  already 
state  1.  the  demand  for  water  by  the  factories 
i%  greatest  auring  the  forenoon  and  early 
afternoon.  On  the  morning  of  Jan.  16  the 
increa.<^ed  demand  for  water  was  faced  by  an 
empty  leservofr.  The  emergency  was  met  by 
speeding  up  the  pumps,  this  in  turn  drawing 
contaminated  ground  water  into  the  suction 
well.  This  polluted  water  went  where  the 
draft  was  at  th(-  time  greatest,  namely,  into 
the  southern  and  western  districts,  while  the 
northern  residential  district,  largely  on  high 
ground  where  the  water  pressure  is  at  best 
low.  received  relatively  little  of  the  tem- 
pcrarilv  contaminated  water.  The  contamin- 
ate! water  from  well  No.  2  also  entered  the 
syste,ii  about  noon  at  a  time  w^hen  the  water 
demand  from  the  southern  section  of  {he  city 
was  sti'!  h:gh.  On  the  following  days  what- 
ever contamination  might  exist  in  the  reser- 
voir was  distributed  to  the  same  section  of  the 
citv. 

The  distribution  of  cases,  sortiewhat  un- 
usual for  a  water-borne  epidemic,  is  thus  seen 
to  depend  upon  (a)  the  temporary  nature  of 
the  contamination  of  the  water,  and  (b)  the 
fact  that  at  the  time  the  contamination  oc- 
curred the  draft  of  water  in  certain  districts 
was  much  heavier  than  in  others.  Those  dis- 
tricts where  the  water  demand  was  large 
throughout  the  daytime  on  Jan.  16  were  the 
ones  that  had  a  relatively  large  share  of  en- 
terifis  and  typhoid  fever  cases. 

The  obvious  recommendations  were  made. 
T^e  use  of  well  No.  2  was  discontinued. 
Hwochlorite  of  lime  was  added  to  the  reser- 
voir and  the  reservoir  used  as  a  pumping  pit 
while  the  suction  pit  at  the  pumping  .station 
and  the  old  filter  well  were  being  m.ide  im- 
pervious to  ground  water.  The  usual  precau- 
tions against  infection  of  milk  supplies  were 
taken,  and  special  measures  for  preventing 
later  flv  infection  and  contact  infection  were 
.•arriedout  by  the  health  commissioner.  -Abo- 
lition of  privies  and  shallow  wells  was  urged 
on  the  ground  of  possible  future  infection. 

SUMM.ARY. 

The  Rockford  outbreaks  of  enteritis  (10.- 
000  cases')  in  January  and  of  t>'phoid  fever 
(199  cases')  in  February,  1912,  were  due  to 
an  unusual  contamination  of  the  public  w.iter 


sunply  occurring  on  Jan.  10,  1912.  The  city 
supply  was  derived  at  the  time  of  the  out- 
break entirely  from  deeo  wells.  The  deep 
well  water,  as  it  is  drawn  to  the  surface,  is  f 
unimpeachable  quality,  but  the  nature  of  the 
receptacles  in  which  it  is  placed  prior  to  dis- 
tribution exposes  it  to  pollution.  These  re- 
ceptacles are  porous  pits  located  in  a  region 
where  the  ground  water  is  highly  charged  with 
sewage.  It  has  been  proved  that  the  polluted 
ground  water  is  able  to  enter  these  pits  under 
conditions  similar  to  those  known  to  have 
obtained  on  Jan.  16,  a  date  when  the  demand 
upon  the  water  system  was  unusually  great, 
owing  to  a  large  factory  fire.  On  the  same 
date  (Jan.  16)  a  long-unused  well  was  drawn 
upon  as  a  source  of  supolj'.  We  have  shown 
that  the  construction  of  this  well  and  its 
mode  of  connection  with  the  pumping  station 
expose  the  water  to  contamination  before  it 
enters  the  general  system.  Under  certain 
conditions  of  the  ground  water  level  this  con- 
tamination, owing  to  the  proximity  of  a  large 
sewer,  may  be  very  gross.  Since  inspection 
and  analysis  have  shown  that  both  these 
sources  of  contamination  exist  and  were  un- 
doubtedly operative  under  condStions  prevail- 
ing on  Jan.  16.  it  is  impossible  to  assign  to 
either  factor  the  sole  or  even  the  major  re- 
sponsibility for  the  outbreak.  Possibly  both 
were  reinforced  by  a  third  factor,  a  slightly 
leaky  reservoir  drawn  upon  after  the  out- 
break was  under  way.  but  this  is  uncertain. 


Some  Characteristics  of  Typhoid  Fever 

Outbreaks   'Which    Serve   to   Indi- 
cate the  Causes  and  Modes 
of  Infection. 

The  tendency  of  the  average  physician  and 
newspaper  writer  to  reach  the  hasty-  conclu- 
sion that  the  infection  of  the  public  water 
supply  of  a  city  is  the  cause  of  all  typhoid 
fever  outbreaks  is  so  pronounced  that  it  be- 
hooves the  water  department  official  to  make 
at  least  a  general  study  of  the  characteristics 
of  typhoid  fever  outbreaks  which  serve  to 
indicate  the  causes  and  modes  of  infection. 
It  is,  therefore,  gratifying  to  note  that  water 
works  associations  are  taking  up  the  general 
study  of  typhoid  infection.  Mr.  H.  N.  Parker, 
a  bacteriologist  at  the  Universitv'  of  Illinois, 
presented  a  paper  along  these  lines  before  the 
latest  convention  of  the  Illinois  Water  Supply 
Association.  The  paper  is  published  in  the 
proceedings  of  the  association  and  is  reprinted 
here  in  full. 

This  paper  is  presented  in  the  hope  that  it 
will  help  water  works  superintendents  to  judge 
correctly  whether  their  supplies  are  infected 
or  not  and  to  aid  them  in  defending  the  repu- 
tation of  water  that  is  uniustly  charged  with 
being  the  cause  of  typhoid  (ever.  To  form  an 
intelligent  opinion  on  the  matter  the  superin- 
tendent should  make  a  record  of  the  cases 
as  they  appear.  In  registration  states  this  is 
easily  done,  but  Illinois  is  not  a  registration 
state,  and  in  many  communities  typhoid  fever 
is  not  a  reportable  disease  so  that  the  infor- 
mation will  have  to  be  gleaned  from  conver- 
sations with  the  health  officer,  with  physicians 
and  from  clippings  taken  from  the  local  press. 
The  best  way  to  keep  a  graphical  presentation 
of  the  typhoid  situation  is  to  spot  the  cases 
on  a  large  town  map  as  they  appear.  When 
this  is  done  the  map  often  shows  clearly  what 
factors  are  at  work  disseminating  the  disease. 

TjTjhoid  fever  is  not  generated  by  sewer 
gas,  rank  growth  of  weeds,  rotting  vegetables 
in  the  cellar  or  by  any  such  things.  It  is 
caused  solely  by  the  typhoid  bacillus.  The 
germs  are  liberated  froiti  the  body  principally 
in  the  feces  and  urine;  so  the  determination 
of  the  causes  and  degree  of  prevalence  of  the 
fever  in  a  community  comes  down  to  the  study 
of  the  ways  whereby  these  discharges  may 
be  passed  from  person  to  person. 

Typhoid  fever  is  often  spoken  of  as  a  water 
boriie  disease.  It  is  coming  to  be  appreciated 
that  this  phase  has  led  to  undue  importance 
being  assicned  to  water  as  a  carrier  of  typhoid 
fever;  but  it  is  with  typhoid  originating  in 
this  manner  that  members  of  thi.s  association 
are  mo^t  familiar  and  so  it  is  well  to  begin 
with  it 


Water  is  not  the  natural  home  of  typhoid 
fever  germs ;  in  fact,  they  do  not  live  in  it 
very  long.  Just  how  long  they  may  survive  is 
not  known,  but  probably  most  of  them  perish 
in  slightly  polluted  water  within  ten  days  and 
in  heavily  polluted  water  in  even  less  tiiae. 
Still  a  few  of  the  typhoid  germs  are  hardy 
and  may  persist  much  longer,  perhaps  a  month 
or  more.  It  is  because  these  typhoid  germs 
die  out  that  water  does  not  remain  infected 
for  very  long  periods  and  does  not  do  mud 
more  harm.  Continuous  pollution  by  the  ex- 
crement of  typhoid  patients  is  necessary  to 
make  a  water  supply  a  constant  source  of 
typhoid.  This  condition  more  usually  obtains 
in  surface  water  supplies  than  in  those  de- 
rived from  the  ground.  Some  cities  use  the 
unpurified  water  of  rivers  that  at  different 
times  and  in  different  places  along  their  Course 
receive  the  e.xcrement  of  typhoid  patients.  If 
the  amount  of  infective  material  is  not  great 
and  it  is  considerably  diluted  in  the  river, 
there  will  very  likely  be  a  few  cases  of  typhwd 
in  the  city  the  year  round.  The  spots  on  the 
map  will  be  very  much  scattered  and  most 
of  the  patients  will  be  users  of  city  water. 
On  the  other  hand,  if  the  surface  water  is 
normally  pure  there  will  be  long  periods  when 
there  are  very  few  cases  amongst  the  con- 
sumers; but  if  a  considerable  amount  of  in- 
fective material  is  suddenly  introduced  into 
the  water,  as  by  a  heavy  rain  washing  in  the 
contents  of  a  typhoid  infected  privy  vauh, 
there  will  suddenly  appear  many  cases 
amongst  those  who  use  the  city  supply.  In 
both  instances  the  characteristic  feature  of 
the  map  is  that  the  spots  are  located  in  all 
parts  of  the  town  where  city  water  is  used. 
In  parts  having  good  private  supplies  there 
will  be  few  spots. 

There  are  many  more  communities  in  the 
United  States  that  use  ground  water  than  use 
surface  water  and  pure  ground  water  supplies 
give  the  lowest  t\phoid  death  rates ;  but  in 
time  such  supplies  are  outgrown  and  become 
inadequate  and  sometimes,  too,  they  are  likely 
to  be  defiled  by  the  introduction  of  public  im- 
provements, particularly  by  sewerage  systems. 
It  very  often  happens  that  the  first  sewers  put 
down  are  laid  without  cemented  joints  and 
any  sewer  line  is  apt  to  have  some  split  pipes, 
so  that  there  is  even,'  opportunity  for  the  sew- 
age to  leak  away.  Then  there  are  sewers  that 
are  merely  conduits  blasted  and  hewn  out  of 
the  rock.  Such  sewers,  particularly  in  lime- 
stone regions,  are  apt  to  contain  wide  seams 
through  which  the  sewage  escapes.  Thus 
along  a  sewer  there  is  a  very  considerable 
chance  for  the  sewage  to  find  its  way  into 
private  wells  and  in  some  instances  into  the 
public  water  supply.  If  the  latter  happens, 
sooner  or  later  a  general  infection  of  the  con- 
sumers will  occur  and  the  spots  again  will  be 
widely  scattered  over  the  map.  What  usually 
happens  is,  that  the  private  wells  and  rain- 
water cisterns  along  the  sewer  become  in- 
fected and  a  row  of  spots  indicates  a  line  of 
polluted  wells  along  the  sewer.  In  towns 
where  there  is  no  public  water  supply  and  no 
sewerage  system,  conditions  are  different.  In 
such  places  most  families  get  water  from 
wells.  These  are  usually  pure  when  first  put 
down,  but  generally  people  t.ike  little  pains  to 
keep  them  so.  Privies,  cesspools  and  sink 
drains  are  located  close  by  without  any 
thought  of  their  effect  on  the  water.  So  it 
often  happens  that  the  feces  of  typhoid  pa- 
tients find  their  way  into  a  well  and  numerous 
cases  result.  If  the  use  of  the  well  is  con- 
fined to  the  members  of  one  family,  one  or 
more  cases  will  appear  in  a  single  house,  but 
if  the  well  is  a  popular  one  and  is  used  by 
several  families  for  drinking  water,  many  in 
the  neighborhood  will  have  the  disease.  In 
either  case,  the  spots  on  the  map  about  the 
well  will  be  close  together:  further  away,  they 
will  spread  apart,  and  at  some  distance  away 
will  disappear.  In  otlier  words,  it  is  possible 
to  use  the  well  as  a  center  and  draw  a  circle 
of  short  radius  that  will  circum.scribe  all  the 
cases.  The  spots  on  the  map  will  be  localized 
and  not  dotted  all  over  town,  as  they  arc  when 
the  public  supply  is  involved. 

.■\nother  liquid  in  which  t>-phoid  fever  is 
sometimes  distributed  is  milk.     It  differs  from 
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other  foods  in  that  it  is  an  excellent  medium 
for  bacteria;  they  thrive  in  it  and  tlie  result 
is  that  even  a  slight  infection  of  the  milk  i= 
•  hkcly  to  produce  widespread  consequences. 
In  milk  epidemics  the  persons  affected  are 
very  largely  young  people  and  children,  and 
are' almost  entirelv  patrons  of  one  dairyman. 
Therefore,  the  spots  on  the  map  will  follow 
his  wagon  route.  Where  the  route  is  a  large 
one  the  distribution  of  the  spots  may  be  so 
general  as  to  suggest  that  the  water  is  in- 
fected, but  bv  careful  inquiry  the  two  sorts 
of  epidemics  mav  be  distinguished. 

Another  type  of  typhoid  outbreak  is  that 
caused  by  the  introduction  into  the  commu- 
nity from  outside  of  considerable  quantities 
of  infected  food,  such  as  oysters  or  ice  cream. 
These  mav  be  sensed  at  a  church  fair,  a 
grange  supper  or  some  other  social  gathering 
and  manv  mav  be  given  typhoid  fever  thereby. 
Such  occurrences  are  somewhat  unusual.  The 
patients  are  likely  to  live  in  different  parts  of 
the  town  and  so  the  spots  on  the  map  again 
will  be  considered  separated;  but  by  inquiry 
it  may  be  developed  that  there  is  a  social 
bond  connecting  the  cases. 

Sometimes  when  the  typhoid  cases  are 
bunched  in  one  part  of  town  it  will  be  found 
that  there  are  many  privies  in  the  section,  and 
if  it  is  summer  time  it  is  likely  that  some  of 
the  latrines  hold  typhoid  excrement  and  that 
it  is  being  spread  about  by  flies.  This  filthy 
animal  seeks  the  vaults  to  feed  and  sometimes 
to  place  her  eggs.  Then  with  bedraggled  legs 
and  infected  intestines  she  returns  to  the  din- 
ner table,  where  she  walks  over  the  food,  the 
nipple  of  the  baby's  milk  bottle  and  drops 
her  own  exrement  on  many  things;  as  a  last 
act  she  may  drown  herself  in  the  milk.  Even 
in  cold  weather  privies  may  be  responsible  for 
considerable  typhoid  fever,  for  they  are  often 
so  filthy  that  it  is  impossible  to  use  them  with- 
out dirtying  one's  self.  In  that  case  if  the 
privy  has  been  used  by  a  typhoid  patient  the 
disease  may  be  contracted  there. 

The  spread  of  typhoid  fever  by  contact  is 
now  recognized  to  be  a  very  common  mode 
of  dissemination.  It  is  known  that  the  mi- 
crobes begin  to  be  discharged  some  ten  days 
or  so  before  the  patient  commences  to  ail. 
Therefore  it  is  apparent  that  in  the  operations 
of  the  toilet  he  may  soil  his  fingers  and  after- 
wards in  handling  the  pull  chain,  food  and 
many  other  objects  infect  them.  Others  may 
handle  these  same  things  and  thereby  infect 
themseh'^s.  Thus,  within  a  comparatively 
short  time,  there  may  appear  within  a  single 
iiouse,  or  perhaps  a  house  and  store,  several 
cases  of  typhoid  fever.  Thus  all  the  cases  in 
town  may  be  bunched  in  a  few  localities. 
When  the  map  shows  this  to  be  so  the  super- 
intendent should  visit  the  premises  harboring 
the  contagion  and  by  an  investigation  of  the 
surroundings  assure  himself  that  it  is  really 
contact  infection  and  not  some  other  cause 
that  is  operative.  This  cause  of  typhoid  fever 
is  frequently  unrecognized  because  it  is  only 
lately  that  typhoid  fever  has  been  generally 
admitted  to  tx;  contagious,  although  Dr.  Wil- 
liam Budd  as  long  ago  as  1873  ably  preached 
the  doctrine. 

The  possibility  of  typhoid  fever  being  dis- 
seminated in  a  community  by  typhoid  carriers 
should  ever  be  borne  in  mind.  In  recent  years 
it  has  been  found  that  a  person  who  has  re- 
covered from  typhoid  fever  may  thereafter, 
for  as  long  as  46  years,  continue  to  elaborate 
typhoid  germs  even  though  he  may  feci  per- 
fectly well.  Such  persons  are  a  menace  to 
those  with  whom  they  come  in  contact  and  are 
particularly  dangerous  when  they  are  em- 
ployed where  they  have  to  handle  food  that 
is  consumed  raw.  Indeed,  several  epidemics 
of  typhoid  fever  on  milk  routes  have  been 
traced  to  patients  that  have  had  typhoid  fever, 
made  a  good  recovery  and  later  gone  to  work 
in  the  dairy  business.  So  serious  is  this  mat- 
ter that  in  the  future  much  blame  v.-ill  attach 
to  any  physician  who  release?  a  typhoid  pa- 
tient to  work  in  a  dairy,  csn'.ly  store,  bakery 
or  in  a  similar  place  without  firit.  making  sure 
that  the  patient  is  nol  libtiatinf  '.yphoid  germs 
in  his  excrement  an  !  r.rin..-.  O.:  a  =pot  map 
cases  of  typhoid  caused  by  r.  c  rrier  may  be 
somewhat  scattered  or  they  ir.r.y  be  c'.cse  to- 


gether. In  any  event,  their  origin  is  hkely  to 
be  somewhat  obscure  and  the  true  cause  wnll 
be  detected  only  by  those  superintendents  who 
know  that  carriers  exist  and  use  this  knowl- 
edge in  the  attempt  to  trace  out  cases  which 
appear  unrelated  and  inexplicable. 

These  are  some  of  the  principal  ways  m 
which  tvphoid  fever  is  circulated  about  a 
community.  They  are  simple  enough,  and 
when  they  operate  singly  are  comparatively 
easy  to  follow,  but  in  large  cities  and  some- 
times in  small  ones  two  or  three  of  the  factors 
operate  together,  and  then  the  situation  be- 
comes confusing.  In  such  cases  it  is  always 
best  to  call  in  an  expert. 

This  paper  is  not  an  attempt  to  make  an 
epidemiologist  of  a  superintendent,  but  it  is 
designed   to   help   him   form   a   sound   opinion 


Fig.   1 — Construction   View   of  Vitrified   Clay 
Block  Sewer  at  Flint,  Mich. 

as  to  whether  his  water  supply  is  wholesome 
or  not.  In  case  the  evidence  points  to  its  be- 
ing all  right  he  can  be  of  considerable  in- 
fluence in  the  community  in  stilling  alarm  and 
inducing  the  public  to  take  a  sane  attitude. 
On  the  other  hand,  if  the  facts  seem  to  point 
to  the  water  supply  as  the  cause  of  typhoid 
fever,  the  superintendent  should  call  for  as- 
sistance. _  He  should  not  endeavor  to  make 
the  public  believe  that  an  unsafe  supply  is  a 
safe  one.  Every  effort  should  be  made  to  re- 
move the  polluting  factors  if  it  is  possible  to 
do  so  with  the  means  at  his  command.  If 
not,  purification  works  should  be  installed,  or 
a  new  water  supply  acquired. 


A   603,000    Sq.    Ft.   Sidewalk    Contract.— 

The  city  of  Weiser,  Idaho,  lias  recently  aw-ard- 
ed  contracts  for  one  of  th(;  largest  concrete 
sidewalk  jobs  ever  let  at  one  time  west  of  the 
Mississippi  River.  Saskatoon.  Canada,  let  a 
contract  some  time  ago  for  600,000  sq.'  ft  of 
sidewalk,  but  the  Weiser,  Idaho,  work  is  some 
3.000  ,sq.  ft.  larger  than  the  one  in  the  Cana- 
dian city.  The  contract  price  was  »'4  ct^  per 
.sq.  ft.  for  600,000  sq.  ft.  of  C  ft.  sidewal^"'  .and 
11  cts.  per  sq.  ft.  for  3,000  ft.  of  1  ft.  sidewalk. 


An  Application  of  Salt  Glazed  Vitrified 
Clay  Blocks  in  Sewer  Construc- 
tion in   Flint,   Mich. 

(Staff  Article.) 

The  city  of  Flint,  Mich.,  recently  completed 
a  42  and  48-in.  outfall  sewer  built  of  salt  glazed 
vitrified  clay  segment  blocks  of  new  and  in- 
teresting design.  A  construction  view  of  this- 
sewer  is  shown  in  Fig.  1.  This  type  of  con- 
struction is  said  to  eliminate  the  objectionable 
features  of  clay  block  sewers  in  that  the  end 
joints  on  segments  have  an  annular  space 
formed  by  longitudinal  webs  overlapped, 
which,  when  filled  with  mortar  or  cement, 
render   the  transverse  joint  water  tight. 

The  sides  of  the  block  are  the  ordinary  male 
and  female  construction  forming  the  longitudi- 
nal joint  when  assembled.  The  blocks  in  the 
alternate  rows  are  so  laid  that  the  transverse 
joints  are  staggered.  All  joints  are  made  to 
allow  nroper  space  for  cement  mortar  in  erect- 
ing. This  type  of  construction  permits  the 
use  of  smooth  impervious  material  for  sewers 
of  larger  diameter  than  it  is  practical  to  make 
in  form  of  vitrified  clay  pipe,  while  the  joints 
are  few  and  so  arranged  that  they  produce 
practically  no  break  in  the  complete  sewer. 
A  section  of  the  48-in.  sewer  at  Flint,  Mich., 
built  of  these  segmental  blocks,  is  shown  in 
Fig.  1.  The  blocks  for  this  sewer  were  made 
in  2-ft.  lengths  and  were  hollow  webbed  to 
secure  maximum  strength  with  minimum  of 
material.  Each  block  has  four  cellular  spaces 
formed  by  the  longitudinal  webs,  which,  when 
erected  in  the  form  of  a  pipe,  are  continuous, 
providing  both  a  surface  and  an  under  drain. 
This  under-drainage  feature  was  found  verv 
effective  in  construction  at  Flint  on  account  of 
a  wet  trench.  The  design  of  the  blocks  en- 
abled the  construction  to  be  handled  readily. 
Only  three  men  were  required  in  the  trench — 
one  man  first  laid  three  lines  of  the  blocks. 
forming  the  invert;  at  a  comfortable  distance 
behind  him  a  second  man  brought  the  two 
sides  up  to  the  spring  line;  the  third  man  then 
set  a  light  form  for.  and  turned  the  arch.  .As 
fast  as  the  arch  was  turned  he  pulled  the  fornr 
ahead  to  use  again,  thus  allowing  the  blocks 
to  settle  into  place  while  the  mortar  was 
fresh.  Mr.  HE.  Terry,  City  Engineer,  was 
engineer  on  this  work. 

A  4S-in.  outfall  sewer,  6,000  ft.  long,  is 
being  built  of  this  same  type  of  construction 
at  Bucyrus,  Ohio.  This  sewer  is  in  a  30  to 
40-ft.  cut  for  a  considerable  distance.  In 
most  of  its  length  it  also  follows  the  course 
of  a  small  stream.  The  under-drainage  pro- 
vided by  the  space  in  the  blocks  has.  accord- 
ing to  Mr.  F.  L.  Neiderheiser,  City  Engineer 
of  Bucyrus,  taken  care  of  the  water  encoun- 
tered in  the  trench. 

Sewers  built  of  these  blocks  in  the  manner 
described  are  said  to  be  watertight.  They 
also  are  as  durable  and  impervious  as  vitrified 
pipe.  The  frictional  resistance  to  the  flow  of 
water  in  these  sectional  block  sewers  is 
claimed  to  be  considerably  less  than  any  other 
type  of  construction  adapted  to  the  same  class 
of  work.  At  the  same  time,  tests  have  shown 
that  the  load  carrying  capacity  is  large.  The 
type  of  block  construction  here  described  is 
manufactured  bv  the  American  Sewer  Pipe 
Co.,  of  Akron,  Ohio. 


The  Work  of  the  Flood  Commission  of 
Pittsburgh,  Pa. 

Now  that  the  flood  commission  of  Pitts- 
burgh has  completed  its  investigations  and 
published  its  exhaustive  report  showing  how 
floods  can  be  prevented  in  the  .'Mlegheny, 
Monongahela  and  upper  Ohio  river  valleys 
in  Pennsylvania,  it  proposes  to  go  ahead  and 
have  its   recommendations  carried   into  effect. 

One  of  the  first  steps  in  the  direction  of 
having  the  necessary  works  erected  to  con- 
trol floods  is  the  improvement  of  Pittsburgh's 
water  front.  The  people  of  Pittsbureh  "are 
to  be  asked  to  vote  a  bond  issue  of  $1,000,000 
at  the  November  election  to  be  spent  in  build- 
ing a  flood  sea  wall  and  modern  docks.  This 
plan  is  proposed  by  the  flood  commission,  not 
only  because  the  water  front  needs  improve- 
ment, but  in  order  to  impress  upon  the  state 
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and  natrairal  goverrnncnts,  which  wiill  be  asked 
for  large  appropTiaticms  for  storage  reservoirs, 
the  fact  that  Pilisb'HTgh  has  ttoe  desire  and 
abiiitv  to  proceed  with  waterway  tmprovement 
•of  a  strictly  locail  characte.'. 

The  flood  waLl,  as  proposed  hy  the  flood 
ooinmissiou's  engineers,  will  piratect  the  city 
from  overifow  ttp  to  a  32-ft.  st^e  of  water. 
Only  ■once  in  the  Tiistory  of  tlie  city  has  this 
stage  been  exceed-ed.  that  being  in  the  record 
flood  of  March,  1907,  when  a  3.5.5-ft.  stage 
■was  Tea]ized.  Btitt  for  the  fact  that  the  com- 
mission's investigations  show  ihat  floods  are 
increasing  in  liraajuency  and  height,  it  might 
not  be  necessary  to  urge  the  construction  of 
storage  reservoirs  merely  for  Hood  preven- 
tion. But  it  lis  known  that  ttnless  some  pre- 
ventive measures  are  taken,  a  40-ft.  flood  is 
Toy  no  means  rm-possihle  in  Pittsburgh.  And 
in  addition  to  tliis  the  fact  that  navigation  can 
"be  improved,  w^ter  power  developed  and  the 
■quality  of  water  for  domestic  and  manufac- 
turiimg  oonsranption  materially  improved  at  the 
timne  ■of  low  wat^er,  and  hy  the  same  e.Kpense 
flood  relief  can  be  obtained  at  other  seasons, 
makes  the  construction  'of  the  reservoirs  high- 
ly desiraHe. 

Th'e  flood  wall  is  only  a  part  of  the  flood 
commission's  plans  to  e.vpcid  $1,000,000  on 
PittshuTgli's  water  front.  I^Iodern  docks,  im- 
proved terminal  facilities,  up-to-date  loading 
and  -nntoadimg  devices  are  to  be  provided  at 
the  same  time.  And  in  order  that  the  plan 
whoi  finally  ad-opted  shall  be  the  best  for 
Pittstargh's  needs,  the  city  planning  commis- 
sion of  Pittsburgh  has  sent  Kenneth  C.  Grant, 
C.  E-,  abroad  to  study  the  system  of  modern 
docks  and  terminal  fadlities  on  inland  river 
cities  in  Eurojke. 

The  flood  commission  is  lending  its  aid  to 
the  movement  now  in  progress  in  Pennsyl- 
vania for  a  state-wide  campaign  to  educate 
pnblic  opinion  to  the  necessity  of  providing 
adeqnate  laws  for  the  handling  of  th'e  state's 
water  resources ;  both  from  the  standpoint  of 
the  pnblic  uses  and  that  of  the  private  devel- 
opment of  water  power  as  well.  It  is  an.xious 
that  flood  committees  be  organized  in  other 
cities  in  the  state  ha-s-img  flood  troubles,  in 
order  that  all  such  communities  can  band 
themselves  together  for  an  efifective  fight  for 
a  general  state  law  dealing  with  this  subject 
at  the  next  session  of  the  legislature. 

The  flood  commission's  plans  will  be  ma- 
terially helped  by  the  investigation  now  ia 
progress  bv  the  United  States  army  engineers 
to  ascertain  what  the  effect  of  the  system  of 
17  reservoirs,  recommended  for  flood  control, 
will  be  upon  navigation  on  the  Ohio  river. 
This  board  is  composed  of  Col.  Curtis  McID. 
Townsend  of  St.  Louis,  Lieut.  Col.  Francis 
R.  Shunk  of  Pittsburgh  and  Lieut.  Col.  Henry 
Jervey  of  Cincinnati,  and  is  to  make  its  re- 
port at  the  opening  of  the  next  session  of 
Congress. 

In  the  meantime,  the  flood  commission  is 
co-operating  with  the  Water  Conservation  As- 
sociation of  Pennsylvania,  which  is  committed 
to  a  campaign  of  education  for  a  better  un- 
derstanding of  the  laws  relating  to  the  use  of 
water  and  to  the  enactment  of  progressive 
legislation  defining  the  powers  of  the  state 
and  the  rights  of  private  capita!  and  increas- 
ing the  powers  of  the  water  supply  commis- 
sion. This  association  has  lor  its  president, 
Morris  Knowles,  C.  E.  of  Pittsburgh,  mem- 
ber of  the  engineering  committee  of  the  flood 
commission  and  who  aided  in  preparing  the 
report.  A.  B.  Farquhar,  president  of  the 
Pennsylvania  branch  of  the  National  Conserv- 
ation Association,  is  a  member  of  the  execu- 
tive committee.  W.  B.  Bennett,  a  Harrisburg 
engineer,  is  secretary.  Beginning  about  Sept. 
1  this  association  will  hold  ;;  series  of  meet- 
ing throughout  the  state  f^jr  the  purpose  of 
arousing  interest  in  the  development  of 
the  water  resources  of  Pennsylvania. 


The  whole  town  of  Frank,  .-\lbcrta,  has 
been  ordered  to  move  by  a  spocial  government 
commission  as  a  protection  against  rock  and 
snow  slides.  Nine  years  ago  84  lives  were 
lost  in  a  slide  and  the  sides  n*  the  mountain 
again  show  signs  of  giving  w    . 


A   Spiral   Steel  Pipe  Without   Rivets. 

A  reinforced  spiral  steel  pipe  with  a  con- 
tinuous interlocking  seam  and  a  reinforcing 
band,  wound  spirally  on  the  outside  of  the 
pipe,  is  being  placed  on  the  market  by  the 
Standard  Spiral  Pipe  Works  of  25  N.  Dear- 
born St.,  Cliicago.  The  pipe  is  smooth  on 
the  inside  and  all  flanges  or  other  end  connec- 
tions are  welded  to  the  pipe. 

The  pipe  is  made  from  two  strips  of  steel 
of  different  widths,  and  with  a  continuous  in- 
ter-locking seam.  Both  strips  of  steel  are 
rolled  to  shape  on  the  edges  and  are  inter- 
locked and  rolled  do-v\-n  under  very  high  pres- 
svtre  in  a  special  machine.  The  strips  of  steel 
are  first  cnt  to  the  required  width  from  long 
sheets  of  steel  and  the  ends  are  welded  to- 
gether. The  steel  is  then  placed  on  large 
spools.  'Hie  strip  used  for  the  outside  or  re- 
inforcing band  comes  from  the  steel  mills  in 
long  lengths  on  reels.  Both  of  these  strips 
are  fed  into  the  machine  at  one  end,  rolled 
down  and  inter-locked  in  the  machine,  and 
come  out  at  tlie  other  end  in  the  shape  of  pipe. 

The  reinforcing  strip  is  not  welded  or 
soldered  on  the  pipe,  but  is  inter-locked  in 
the  form  of  a  continuous  seam.  Ample  folds 
are  made  on  both  strips  so  that  a  large  bear- 
ing surface  or  contact  is  obtained  at  the  seam. 
There  are  four  thickTiesses  of  metal  where  the 
spiral  strip  is  wrapped  around  the  pipe. 

A  soft  open  hearth  steel  is  used  which  will 
stand  the  required  bending,  and  the  steel  is 
not  weakened  by  being  punched  full  of  holes 
near  the  edge  In  winding  the  steel  into  spiral 
form  advantage  is  taken  of  all  the  tensile 
strength  and  stiffness  which  the  material  has. 
It  is  claiirred  that  the  gages  of  this  pipe  can 
be  used  for  pressures  that  would  require  con- 
siderably heavier  gages  by  any  other  method 
of  construction.  The  pipe  may  also  be  made 
of  American  ingot  iron.  Toucan  metal,  brass, 
or  copper. 

In  the  construction  of  this  pipe  there  are 
no  rivet  heads  protruding  on  the  inside. 
Therefore  the  pipe  is  smooth  inside  and  has 
low  frictional  resistance  to  the  flow  of  water 
or  oth'er  fluid. 

Standard  reinforced  spiral  pipe  can  be  sup- 
plied in  any  required  length  up  to  20  ft.,  gal- 
vanized, and  asphalted  in  any  required  length 
up  to  25  ft.  The  pipe  is  asphalt  coated  or 
galvanized  after  completion.  In  this  manner 
the  coating  is  not  injured  by  the  fabrication 
processes. 

The  method  of  connecting  lengths  of  this 
pipe  is  much  the  same  as  the  method  used 
bv  manufacturers  of  straight  riveted  or  spiral 
riveted  pipe.  A  slip  sleeve  joint  is  furnished, 
made  with  a  seamless  sleeve  welded  into  one 
end  of  the  pipe;  lugs  are  also  welded  on  the 
outside  of  both  ends  of  the  pipe.  In  making 
connections,  one  end  is  slipped  into  the  other. 
The  pipes  are  then  drawn  together  by  wires 
over  the  lugs  and  a  good  joint  is  obtained  for 
water  pressures  up  to  60  lbs.  One  other  style 
of  connection  is  a  forged  steel  flange  which  is 
electrically  welded  on  to  the  ends  of  the  pipe 
and  is  furnished  with  bolts  and  gaskets  com- 
plete. The  pipe  is  furnished  in  any  specified 
length.  The  pipe  can  also  be  furnished  with 
cast  iron  or  forged  steel  bolted  joints. 

A  number  of  bursting  tests  have  been  made 
0.1  this  pipe.  One  was  made  at  the  Armour 
Institute  of  Technology  in  Chicago  on  a  piece 
of  18  in.  No.  20  reinforced  .galvanized  spiral 
pipe.  It  required  235  lbs.  of  hydraulic  pres- 
sure to  burst  the  seam.  From  this  it  will  be 
noticed  that  the  efficiency  of  the  joint  is  very 
high.  Another  test  was  made  on  a  piece  of 
16  in.  No.  20  gage  where  the  hydraulic  pres- 
sure was  raised  up  to  320  lbs.  at  which  pres- 
sure the  wide  band  between  the  two  seams 
commenced  to  bulge  out  and  actually  expand- 
ed %  in.  in  diameter.  The  pressure  was  then 
turned  off  and  a  section  cut  out  of  the  pipe, 
and  it  was  found  that  the  fcam  had  not  been 
affected  in  the  least.  There  was  no  sign  of 
fracture  or  opening  of  the  seam  cither  on  the 
inside  or  the  outside. 

The  manufacturers  of  the  pipe  recommend 
it  for  water  supply  and  irrigation  uses  and 
also  in  dredging  and  sluicing  operations. 


Notes  on  the  Design  and  Operation  of 
Mechanical  Filtration  Plants. 

The  i)urificalion  of  public  v.ater  supplies  by 
mechanical  fdtration  is  now  so  common  and 
is  successfully  accomplished  that  thene  is  a 
general  acknowledgement  of  its  efficiency. 
Nevertheless,  more  or  less  variable  operation 
results  still  may  be  found.  In  a  paper  before 
the  Southwestern  Water  Works  -Association, 
published  in  the  proceedings  of  the  first  an- 
nual convention,  Mr.  F.  B.  Leopold  called  at- 
tention to  some  of  the  reasons  for  the  lack  of 
uniform  results  from  tire  application  of  the 
mechanical  filtration  process.  An  abstract  of 
the  paper  follows : 

In  order  that  good  results  be  insured  by 
the  mechanical  filtration  process  there  are 
certain  vital  conditions  that  must  be  consid- 
ered and  adhered  to  in  the  most  minute  de- 
tails, both  in  the  design  and  the  operation  of 
the  plant.  The  necessity  of  a  thorough  un- 
derstanding and  compliance  with  these  details 
is  unfortunately  not  appreciated  by  a  large 
number  of  those  in  whose  hands  is  placed  the 
responsibility  of  design  and  operation.  This 
applies  not  only  to  water  boards  and  water 
superintendents,  but  to  engineers  as  well.  It 
is  impossible  with  the  present  knowledge  we 
have  to  install  a  filter  plant  that  does  not,  to 
some  extent,  depend  upon  human  intelligence 
in  its  care  and  operation  to  produce  satisfac- 
tory results,  no  matter  how  well  designed  or 
equipped  it  may  be. 

We  require  further,  the  best  knowledge  in 
the  design  and  equipment  of  the  plant  in  the 
first  place.  Secondly,  knowledge  of  proper 
operation  and  intelligence  enough  to  apply  the 
knowledge.  With  the  combination  of  the  two, 
we  can  be  assured  of  a  uniform,  satisfactory 
and  safe  water  for  domestic  consumption  from 
almost  any  source  that  it  would  be  necessary 
to  consider.  The  improper  consideration  or 
lack  of  knowledge  in  either  case  must  reduce 
such  assurances  in  a  proportion  relative  to 
the  importance  of  the  feature  neglected. 

There  are  in  operation  probably  -150  me- 
chanical filtration  plants,  some  of  these  dating 
since  the  inception  of  the  mechanical  filter. 
The  mechanical  filtration  plant,  in  its  present 
development,  may  be  considered  as  dating 
from  about  twelve  years  ago.  Thene  are  con- 
sequently in  operation  many  poorly  designed 
plants,  some  of  them  producing  a  generally 
satisfactory  water  by  reason  of  careful  and 
intelligent  operation.  There  are  some  A-ell 
designed  plants  likewise  that  are  producing 
rather  indifl'crent  results  due  to  incompetence 
and  ignorance  in  the  operation  of  them. 

Mechanical  filtration  may  be  described  prac- 
tically by  three  words:  Coagulation,  sedi- 
mentation and  filtration.  Mv  observation  has 
been  that  a  plant  providing  for  these  three 
processes  is  generally  understood  as  covering 
the  whole  requirements  for  general  design  and 
results,  not  only  by  laymen  liut  by  many  engi- 
neers and  chemists.  However,  the  right  curve 
here  and  the  right  proportion  there  are  essen- 
tial to  success. 

Coagulation. — Coming  back  to  the  three 
main  divisions  we  first  consider  coagulation. 
Here  we  require,  first,  a  knowledge  of  the  wa- 
ter to  be  treated,  both  physical  and  chemical. 
Physically,  the  character  ot  the  suspended 
matter  it  may  contain  at  different  periods  of 
the  year  and  the  relative  amounts ;  also  the 
relative  periods  at  which  it  may  contain  dif- 
ferent amounts.  We  require  also  a  knowl- 
edge of  the  polluting  matter.  Chemically,  we 
require  a  knowledge  of  the  free  acids  the 
water  may  contain,  of  the  nitrates  and  nitrites, 
carbonates  and  sulphates.  One  water  may  be 
satisfactorily  treated  with  c.iu-  coagulant,  one 
with  another.  The  time  required  for  coagu- 
lation will  vary,  however,  and  the  period  of 
coagulation  in  the  same  water  will  vary  for 
different  cosgulants. 

The  coagulants  principally  in  use  are  sul- 
phate of  iron  and  linn'.  with  the  addition  very 
often  of  perchloride  of  lime,  or  sulphate  of 
copper.  The  coagulating  basin  must  be  de- 
signed to  meet  intelligently  the  conditions  or 
period  of  application  in  such  a  manner  as  to 
give  proper  elasticity  in  the  application  of  the 
coagulant  to  the  various  conditions  of  the  wa- 
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ter.  In  order  to  secure  the  most  desirable 
results,  the  basin  should  be  so  designed  that 
when  coagulation  is  taking  place,  it  is  not 
destroyed  or  broken  up  before  accomplishing 
its  work,  if  the  most  economical  results  are 
to  be  obtained. 

Sedimenlation.—The  periods  of  sedimenta- 
tion vary,  of  course,  in  different  waters,  and 
will  vary  in  the  same  water  at  different  sea- 
sons, due  to  the  difference  in  the  character  of 
contained  impurities  and  required  time  for 
application  of  coagulant.  The  periods  must 
be  intelligently  determined  and  the  variations 
provided  for'  economically.  The  deposited 
matter  must  be  removed  from  the  basin  at 
intervals.  The  design  and  shape  of  the  basin 
will  determine  to  a  large  extent  how  eco- 
nomically this  can  be  done.  The  depth,  shape 
and  .'^ize  of  the  basin  necessary  to  give  the 
most  satisfactory  sedimentation  and  displace- 
ment are  matters  in  which  there  is  still  con- 
siderable to  be  learned  and  it  is  only  by  ex- 
tended experience  in  different  waters  that  the 
best  results  in  design  can  be  obtained.  The 
capacity  of  the  basin  very  often  does  not  give 
any  indication  of  the  period  of  sedimentation 
secured.  I  have  seen  basins  having  cap.icity 
for  holding  a  24  hours'  supply  that  would  not 
provide  more  than  20  per  cent  of  that  time 
for  actual  sedimentation.  The  actual  period 
nf  sedimentation  is,  of  course,  the  time  it  takes 
to  displace  the  contents  of  the  basin  com- 
pletely. Water  flowing  in  at  one  point  will 
displace  an  equal  amount  of  water  at  an  out- 
let at  some  other  point.  However,  the  water 
entering  at  one  point  may  be  discharged  at 
the  outlet  through  a  channel  formed  in  the 
water  contained  in  the  basin,  the  actual  dis- 
placement amounting  to  comparatively  little. 
It  is.  of  course,  impossible  so  to  design  any 
basin  as  to  get  an  absolute  displacement  of  so 
much  contained  water  at  one  end  of  the  basin 
by  admitting  a  certain  quantity  at  the  other 
end,  but  by  so  designing  shape,  size  and  ar- 
rangement of  baffles,  we  may  vary  the  value 
of  the  basins  for  sedimentation  purposes  from 
20  to  possibly  80  or  90  per  cent.  The  abso- 
lute determination  of  the  percentage  of  value 
is  very  hard  to  arrive  at.  This  will  vary  in 
the  .same  capacity  with  the  shape  of  basin 
and  design  of  inlets  and  the  greater  the  ex- 
perience and  observation  of  these  points,  the 
ncaner  perfection  is  bound  to  be  the  obtained 
results.  It  is  well,  therefore,  not  to  accept 
without  question  that  a  basin  of  a  certain 
capacity  in  quantitj-  of  water  contained  will 
result  in  a  calculated  period  of  sedimentation 
Possibly  as  many  errors  of  judgment  have 
been  made  in  this  feature  of  design  as  any 
other  by  experienced  engineers. 

Filtration. — We  next  come  to  the  actual  de- 
sign of  the  filter  plant  proper.  This  consi.sts 
of  one  or  a  series  of  beds,  almost  universally. 
in  these  days,  built  of  concrete  construction 
and  rectangular  in  shape.  The  size  of  these 
beds  will  vary  according  to  the  size  of  the 
plant,  of  course,  all  the  way  from  the  capacity 
of  a  few  hundred  thousand  gallons  to  the 
largest  that  has  been  constructed  up  to  the 
present  time,  about  4,000,000  gals,  daily  capac- 
ity each.  The  essentials  of  the  bed  construc- 
tion are,  first,  an  under  drain  pressure,  so 
designed  as  to  draw  equally  from  all  parts 
of  the  bed  during  the  process  of  filtration,  so 
that  each  square  foot  of  area  has  its  propor- 
tionate amount  of  work,  and  so  that  there  are 
no  unequal  drafts  which  would  have  a  tend- 
ency Id  break  the  blanket  covering  the  surface. 
.  Secondly,  this  under  drain  system  must  be 
so  designed  that  while  in  operation  it  will 
equally  distribute  the  work  in  the  process  of 
rilttring;  it  will  also  equally  distribute  the 
water  used  in  washing  the  filter  bed  during 
the  pnci--  of  washing.  In  filtering,  the  ordi- 
nary rate  of  filtration  is  about  2  gals,  per 
square  foot  of  area ;  in  washing  therate  ap- 
plied til  the  filter  will  vary  from  8  to  10  gals. 
per  square  foot  of  area.  Tn  practice,  as  it  is 
today,  a  properly  designed  filter  bed  should 
wash  perfectly  clean  in  from  six  to  ten  min- 
utes, irrespective  of  the  size.  I  have  seen 
many  beds  with  an  under  drain  svslem  so  de- 
signed that  it  required  from  one-lialf  to  three- 
quarters  of  an  hour  to  wash  them  imperfectly. 


This  not  only  means  poor  efficiency,  but  enor- 
mous cost  for  wash  water. 

When  a  filter  is  being  washed  with  a  prop- 
erly designed  under  drain  system  the  entire 
sand  bed  should  be  in  a  liquified  state,  so 
much  so  that  the  brush  end  of  the  broom 
pushed  down  into  the  sand  will  penetrate 
without  apparent  obstniction  to  the  gravel. 
The  sand  particles  kept  in  s  state  of  evolu^ 
tion  grind  together  and  such  impurities  as 
have  adhered  to  them  are  scoured  and  loosened 
and  carried  away  by  the  water.  While  the 
application  of  wash  water  must  be  sufficient 
in  volume  and  velocity  to  liquify  the  sand 
bed,  the  velocity  must  not  b'e  sufficient  to  carry 
the  sand  to  such  a  height  that  it  will  be  car- 
ried out  in  the  overflow  troughs.  The  appli- 
cation of  the  amount  of  wash  water  required 
will  vary  with  the  design  of  the  plant.  The 
general  practice  of  today  is  to  use  a  higher 
velocity  and  necessarily  a  higher  application 
pressure  when  depending  on  the  water  alone 
to  wash  the  filter  bed.  This  results,  of  course, 
in  carrying  the  sand  further  in  its  vertical 
rise  and  necessitates  a  corresponding  increase 
in  the  height  of  the  overflow  weir  of  the 
trough  above  the  sand  line,  in  order  not  to 
waste  the  sand.  The  usual  rate  of  application 
where  water  alone  is  used  is  from  10  to  20 
gals,  per  square  foot  of  area  during  the  period 
of  washing,  although  on  some  waters  this 
might  be  considerably  decreased.  Where  me- 
chanical agitation  of  the  sand  bed  or  agi- 
tation with  compressed  air  is  used  the  surface 
deposits  are  disintegrated  mechanically  and 
the  amount  of  water  required  to  carry  them 
away  can  be  considerably  reduced.  The  ele- 
vation between  the  weir  of  the  wash  trough 
and  the  surface  of  the  sand  bed  can,  of  course, 
be  proportionally  reduced. 

In  the  application  of  compressed  air  there 
is  some  difference  in  opinion  as  to  the  amount 
and  pressure  required  for  most  economical 
results.  According  to  the  writer's  observa- 
tion and  opinion,  however,  about  2%  cu.  ft. 
of  air  for  a  square  foot  of  area  and  a  pres- 
sure sufficient  to  overcome  the  friction  and 
static  head  is  the  proper  amount.  This  ap- 
plication should  be  uniform  over  the  entire 
bed,  so  that  the  surface  blanket  may  be  com- 
pletely disintegrated  before  the  application  of 
the  wash  water.  In  the  design  of  the  troughs 
for  carrying  away  the  waste  wash  water,  there 
have  probably  been  as  many  mistakes  made 
as  in  any  other  single  feature,  and  even  on 
some  of  the  modern  plants  there  may  be 
found  defects  in  this  feature. 

The  troughs  should  be  so  designed  that  the 
current  of  water  flows  to  them  horiL-ontally 
from  both  directions  and  of  large  enough 
area  so  that  the  water  is  carried  away  freely 
without  any  possibility  of  the  trough's  flood- 
ing and  thus  degenerating  to  a  one  point  out- 
let, as  this  means  increased  consumption  of 
wash  water  to  accomplish  the  proper  results. 
They  should  also  be  so  designed  that  the  dis- 
tance from  the  sand  surface  to  the  weir  of  the 
trough  is  no  greater  than  absolutely  necessary 
to  prevent  the  carrying  away  or  waste  of 
sand.  The  spacing  between  trough  centers 
should  be  such  that  the  horizontal  flow  is  as 
short  as  practicable  with  economy  in  opera- 
tion and  construction  both  considered.  The 
long  horizontal  flow  to  the  trough  means  that 
the  surface  immediately  adjoining  the  over- 
flow troughs  will  be  cleansed  at  the  greatest 
distance,  and  this  carried  out  on  an'  uneco- 
nomical .  basis  means  that  a  considerable 
amount  of  water  is  being  forced  through  the 
cleared  portion  without  accomplishing  addi- 
tional results,  although  necessary  in  order  to 
give  the  flow  from  the  portion  I'ving  at  a  dis- 
tance from  the  trough  an  opportunitv  to  be 
carried  away. 

_.\nothor  essential  feature  is  the  char-icter 
ot  the  sand,  its  .size  and  uniformitv  The 
sand,  of  course,  should  be  a  perfectly  pure 
sihca  sand.  There  may  be  some  variations 
in  the  size  with  different  characters  of  water 
rhe  sand  should  be  graded  carefully  to  size 
and  be  practically  free  from  foreign  matter 
.'VIso  the  gravel  on  which  the  sand  bed  is 
sranorted  should  1^  of  a  size  sufficient  to 
diffuse  the  flow  of  th.e  water  and  so  graded 
that   It  will  support  the  sand  bed  withmit  al- 


lowing it  to  penetrate  into  the  gravel,  while  at- 
the  same  time  not  small  enough  that  the  ap- 
plication of  the  wash  water  will  raise  and 
mingle  it  with  the  sand  itself.  I  have  seen 
a  number  of  cases  where  troubles  of  this  kind 
had  been  encountered,  the  gravel  bcin^  of 
such  a  character  that  it  was  washed  up. 
through  the  sand  bed,  necessitating  that  the 
entire  bed  be  removed,  rescreened  and  a  new. 
gravel  bed  installed. 

Another  important  feature  is  securing  the- 
most  economical  operating  head  for  the  oper- 
ation of  the  filters.  By  the  operating  head  is. 
meant  the  head  above  the  sand  bed  of  the 
filters  and  the  effluent  or  outlet  for  the  dis- 
charge of  the  purified  water.  If  this  is  re- 
duced below  a  certain  requii"ement,  with  ex- 
perience, as  demonstrated,  it  means  a  reduc- 
tion in  the  capacity  of  water  filtered  between 
the  washings,  or  in  other  words,  a  largely  in- 
creased quantity  of  wash  water  to  maintain 
normal  rated  capacities.  If  increased  beyond 
a  certain  point,  the  same  reduction  takes 
place,  due  to  the  compacting  of  the  saad  bed 
by  the  increased  head,  thereby  increasiug  the 
friction  and  more  quickly  causing  clogging. 
This  feature,  however,  is  ignored  by  engi- 
neers without  practical  experience  in  the  oper- 
ation of  filters,  resulting  in  disappointment  as 
to  operating  costs.  To  secure  the  highest  de- 
gree of  efficienc}'  and  uniformity  and  economy 
in  operation,  the  filter  plant  should  be 
equipped  with  all  the  automatic  controlling 
devices,  of  which  experience  aiod  use  have 
demonstrated  the  value. 

One  of  the  practical  devices  is  the  effluent 
controller,  which  controls  tbe  rate  of  flow 
from  the  filter.  There  have  been  many  de- 
signs of  this  apparatus  built,  many  of  therrk 
of  the  highest  type  of  efficiency,  others  prac- 
tically valueless.  There  are  two  principal 
divisions  of  these,  the  gravity  float  controller 
and  the  submerged  controller.  A  suhnrerged 
controller  will  operate  equally  as  well  under 
a  gr.'vity  head  and  is  the  best  type.  It  should 
regulate  to  within  2  or  3  per  cent  the  discharge 
from  the  filter.  That  is,  it  should  prevent  the 
filter  discharging  more  than  its  normal  capac- 
ity during  that  period  in  its  early  run  when 
the  sand  is  cleanest  and  the  water  would  flow 
through  it  at  a  very  much  higher  velocity 
than  later,  thus  preventing  formation  of  the 
blanket  and  allowing  the  penetration  of  the 
bed  to  a  greater  depth  than  is  possible  with 
the  retarded  flow.  When  the  natural  flow 
of  the  filter,  is  above  the  rating  which  is  de- 
sired, the  use  of  the  controller  should  main- 
tain uniformity.  When  the  natural  flow,  due 
to  the  deposits  on  the  surface,  becomes  less 
than  the  rated  flow,  the  controller  drops  out 
of  action  and  the  filter  grarlually  reduces  un- 
til, if  not  washed,  it  is  sufficient  to  finally 
prevent  further  discharge.  In  the  early  days 
the  judgment  of  an  operator  was  depended 
upon  to  determine  when  the  filter  bed  required 
washing.  With  the  filter  of  today  the  use  of 
a  loss  of  head-gage,  which  measures  the  loss 
of  head  or  increasing  friction  due  to  the  grad- 
ual clogging  of  the  filter,  the  time  of  washing 
is  automatically  indicated  to  the  operator  and 
is  entirely  independent  of  his  judgment.  For 
most  economical  results,  it  is  apparent  that 
this  must  be  independent  of  personal  judg- 
ment. There  are  many  types  of  these  gages, 
some  of  which  give  a  plain  indication,  others 
in  addition  to  the  indication,  automatically 
ring  an  alarm  or  turn  on  a  light;  others  give 
by  a  pen  record  on  a  chart  the  actual  condi- 
tion at  all  times  of  the  filter  beds.  The  latter 
instrument  is  the  most  satisfactor}',  as  in 
addition  to  indicating  when  attention  should 
be  given,  it  also  gives  an  absolute  record  of 
whether  or  not  the  operator  has  been  prop- 
erly attending  to  his  business.  In  that  wav 
it  is  a  supervisor  as  well  as  an  indicator. 

In  a  well  desigiied  plant,  the  coagulated 
water  from  the  settling  basin  should  be  deliv- 
ered onto  the  filter  at  a  low  velocity  and  as 
directly  as  possible  to  avoid  the  breaking  up 
of  the  floe  formed  liy  the  coagulant,  which 
is  necessary  for  the  formation  of  the  blanket, 
the  actual  filter  medium.  With  a  well  de- 
signed basin  and  a  '.veil  designed  filter  hut 
improperly  designed  for  conveying  the  water 
from   one   to   the   other,   difficulties   extremelv 
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hard  to  overcome  may  be  encoimtercd.  The 
surface  of  the  water  above  the  sand  bed  in 
plants  as  they  are  designed  today  is  generally 
carried  at  the  level  of  the  water  in  the  sedi- 
mentation basin.  This  is  very  necessary  in 
order  to  secure  a  low  velocity  of  application. 
Therefore,  the  inflow  in  the  settling  basin 
should  be  controlled  by  an  absolutely  reliable 
level  control  device. 

.APPLICATION   OF   CO.AGUI..ANTS. 

The  application  of  coagulants  should  be 
made  as  nearly  in  proportion  to  the  flow  of 
the  water  as  possible  and  should  be  subject 
to  absolute  accuracy  and  measurement  and  to 
instantaneous  change  in  quantity  of  flow.  The 
usual  application  is  through  an  adjustable  ori- 
fice of  some  character  from  a  constant  head 
supply  vessel.  The  main  solution  storage 
tanks,  if  equipped  with  recording  devices,  give 
the  indication  of  the  quantity  of  water  con- 
sumed and  a  reasonably  accurate  proportion 
may  be  maintained.  The  coagulants  in  gen- 
eral use  today  are  sulphate  of  iron  and  lime 
and  sulphate  of  aluminum.  For  waters  that 
are  highly  colored  with  organic  matter,  alum 
is  probably  preferable.  In  addition  to  being 
a  coagulant  it  has  the  property  of  absorbing 
the  color.  A  grain  and  a  half  to  two  grains 
per  gallon  has  proven  sufficient  to  reduce  the 
color  of  swamp  water  containing  from  250  to 
300  parts  of  coloring  matter  to  15  or  to  an 
amount  that  cannot  be  detected  with  the  naked 
eye  in  ordinary  use.  Sulphate  of  iron  and 
lime  in  the  last  few  years  is  being  used  very 
extensively,  however,  and  very  successfully, 
especially  on  most  of  the  western  waters.  It 
requires  some  care  in  the  application  of  the 
lime  to  prevent  an  accumulation  of  lime  car- 
bonate on  the  sand  by  over-treatment.  Perch- 
loride  of  lime  used  in  small  quantities  in  con- 
nection with  either  of  these  coagulants  is  now 
very  e.xtensively  used  as  a  sterilizing  agent  and 
with  most  favorable  success.  The  application 
of  this  must  be  made  with  care  and  judgment, 
and  it  should  not  be  recommended  except  in 
the  case  of  plants  that  are  in  charge  of  a 
competent  man  with  a  knowledge  of  chemistry. 

In  order  to  insure  the  most  satisfactory  re- 
sults a  filtration  plant,  of  whatever  character, 
should  be  equipped  with  a  laboratory  and 
should  have  in  charge  a  chemist  and  bacteri- 
ologist to  make  determination  of  the  mineral 
and  organic  impurities  which  the  water  con- 


tains, so  that  the  treatment  may  be  intelli- 
gently and  properly  applied.  With  the  con- 
ditions of  the  design  properly  fulfilled  a  water 
can  be  produced  today  by  a  mechanical  filtra- 
tion plant  that  will  fulfill  the  most  rigid  de- 
mands, irrespective  of  its  source.  This  can 
be  instanced  by  the  results  accomplished  at 
the  Union  Stock  Yards  in  Chicago,  where 
water  which  contained  from  500,000"  to  3,000,- 
000  bacteria  per  c.  c.  is  now  being  delivered 
from  the  filters  with  from  five  to  ten  remain- 
ing. In  many  cases  perfectly  sterile  samples 
have  been  taken.  In  order  to  secure  such 
results,  proper  operation  is  necessary.  The 
water  should  be  daily  analyzed  in  its  raw  con- 
dition and  the  treatment  determined  for  prac- 
tically every  change  of  elemental  conditions. 
The  periods  of  sedimentation  should  be  deter- 
mined and  carefully  applied ;  filters  must  be 
washed  at  proper  intervals,  conditions  of  the 
sand  bed  noted  and  carefully  watched  and  all 
mechanical  working  parts  properly  cared  for. 
It  is  probable,  however,  that  in  no  other  me- 
chanical construction  is  there  required  as  small 
a  cost  for  attention  in  relation  to  the  amount 
of  the  investment  as  in  the  fdtration  plant. 


Notes  on  Water  Supply,  Sewerage,  and 
Sanitation. 

Proposed   Sewer    Rentals  in    Baltimore, 

Md. — At  the  coming  November  election 
the  voters  of  Baltimore  will  decide  whether 
the  cost  of  building  and  operating  the  new 
sewerage  system  shall  be  paid  for  by  a  gen- 
eral tax  levy  or  in  the  form  of  sewer  rentals. 
The  rents  suggested  range  from  $4  a  year  on 
a  two-story  dwelling  to  $J0  on  three-story 
dwellings.  The  rental  on  vacant  property  is 
25  cts.  per  front  foot.  If  the  cost  is  added 
to  the  general  taxes  it  will  increase  the  rate 
from  $1.90  to  $2.20.  The  rdvocates  of  the 
rental  plan  argue  that  if  the  cost  is  paid  by 
increasing  the  tax  rate  it  will  fall  most  heav- 
ily on  the  urban  property  assessed  at  full  val- 
uation, while  the  rural  districts  would  pay 
only  one-third  and  the  suburban  districts  noth- 
ing at  all. 

The  Largest  Water  Consumption. — The 
average  daily  per  capita  consumption  of  wa- 
ter in  Wheeling,  W.  Va.,  is  319  gals.  Only 
a  few  more  than  100  meters  have  been  in- 
stalled, although  there  are  over  6,000  services. 


The  heaviest  consumers  are,  of  course,  the 
large  industrial  plants  and  buildings  in  which 
hydraulic  elevators  are  used.  These  con- 
sumers are  on  a  flat  rate. 

Motor  Trucks  in  Water  Works  Service. 
— Motor  trucks  have  been  used  extensively 
in  the  distribution  department  of  the  Los 
.Angeles,  Cal.,  water  department.  Comment- 
ing on  the  value  of  these  trucks  to  the  de- 
partment, Thomas  Brooks  in  his  latest  pub- 
lished report  said :  "Our  five  years  of  ex- 
perience and  the  cost  data  that  have  been 
tabulated  in  the  interval  have  convinced  us 
that  the  light,  solid  tire  auto-truck  is  the 
most  reliable  and  economical  vehicle  for  use 
in  this  department.  We  now  have  seven  auto 
vehicles  in  use  and  I  would  respectfully  rec- 
ommend that  four  or  five  more  be  purchased 
to  supplant  the  antiquated  horse  service." 

Effect  of  Meters  on  Water  Consumption. 
— The  following  statistics  showing  the  effect 
of  meters  on  water  consumption  in  Houston. 
Tex.,  are  given  in  the  latest  annual  report  of 
Supt.  John  B.  Williams: 
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1907 lOS  1.5  141  73.017 

1908 303  4.0  122  79.464 

1909 1903  21.0  106  82,542 

1910 4556  48.0  82  95,930 

1911 8131  S2.0  53  100,594 

Commenting  on  the  foregoing  tabulation, 
Mr.  Williams  said :  "The  statistics  shown 
under  the  caption,  'Efltect  of  Meters  on  Con- 
sumption,' are  a  concrete  example  of  the  ef- 
fect of  meters  on  consumption,  and  should 
commend  itself  forcibly  to  all  citizens,  in  that 
it  proves  conclusively  the  fact  that  to  meters 
more  than  to  any  other  factor  credit  is  due 
for  checking  willful  or  neglectful  waste  of 
water.  A  pumpage  of  141  gals,  per  capita  in 
1907  has  been  reduced  to  53  gals,  per  capita 
today  without  depriving  any  person  of  this 
essential  element.  Dire  results  were  pre- 
dicted by  fearful  people  just  four  years  ago 
when  the  meter  system  was  proposed,  but  to- 
day those  who  were  formerly  antagonistic  are 
firm  believers  in  this  plan  of  delivering  water 
to  consumers." 
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Proposed    Flood     Prevention,     Little 
Wabash  River,  Illinois. 

The  reclamation  of  a  large  portion  of  some 
150,000  acres  of  land  now  subject  to  overflow 
by  the  Little  Wabash  River  in  Illinois  is  con- 
templated in  plans  prepared  under  the  direc- 
tion of  the  Bureau  of  Drainage  Investiga- 
tions, U.  S.  Department  of  .'\griculture.  The 
studies  were  made  by  W.  J.  McEathron, 
Supervising  Engineer,  and  L.  L.  Hidinger, 
Drainage  Engineer,  under  the  direction  of 
C.  G.  Elliott,  former  Chief  of  the  Bureau; 
they  are  oublished  by  the  Rivers  and  Lakes 
Commission  of  Illinois.  The  accompanying 
map  shows  the  Little  Wabash  River  and  its 
flood  proT.  The  following  data  are  compiled 
from    the    published    report : 

The  Little  Wabash  River  rises  in  the  north- 
ern part  of  Shelby  County,  and  flows  south- 
easterly through  Shelby,  Effingham,  Clay, 
Wayne.  Edwards  and  White  Counties,  and 
empties  into  the  Wabash  River  about  twelve 
mile?  below  Carmi,  111.  Its  main  tributaries 
entering  it  from  the  west  are  Skillet  Fork  and 
Elm  River.  Big  Muddy  Creek  and  other 
creeks  enter  it  from  the  east. 

The  river  drains  an  area  of  3,016  square 
miles:  Skillet  Fork,  the  main  tributary,  drain- 
ing 980  square  miles,  and  Big  Muddy  Creek 
306  square  miles. 

The  surface  of  this  area  is  quite  rolling. 
The  streams  have  cut  many  valleys  and  de- 
prfssions.  that  are  from  -30  to  75  ft.  below  the 


general  elevation.  The  slopes  are  steeper  and 
the  surface  more  broken  toward  the  upper 
end  of  the  survey  than  at  the  lower  on  both 
the  Little  Wabash  and  Skillet  Fork  Rivers. 
The  river  valley  varies  in  width  from  one  to 
five  miles,  and  is  irregular;  that  of  Skillet 
Fork  is  from  %  mile  to  1%  miles  in  width  at 
th"  lower  end.  and  broadens  out  to  about  6 
miles  near  Mill  Shoals.  At  this  point  the 
stream  branches ;  Haw  Creek  bottoms  ex- 
tending ten  miles  in  a  southwesterly  direction. 
Near  the  Southern  Railway  crossing  the  bot- 
toms are  one  mile  wide,  and  gradually  narrow 
up  al'Ovc  this  point.  The  lower  portions  of 
the  Little  Wabash  and  Skillet  Fork  valleys 
are  flat:  the  slope  of  the  surface  does  not 
exceed  2  or  3  ins.  per  mile,  but  increases  to 
nearly  2  ft.  per  mile  in  the  upper  portions  of 
both  streams.  The  bottom  land  is  nearly  level, 
with  occasional  small  ponds  and  sloughs  on 
its  .surface.  The  approximate  area  of  land 
flooded  by  Little  Wabash  River  is  70,400 
acres,  or  110  square  miles,  and  the  approx- 
imate area  of  land  flooded  by  Skillet  Fork  is 
81,940  acres,  or  128  square  miles. 

Studies  of  the  available  rainfall  data  de- 
ferniined  the  use  of  the  following  rates  of 
run-off :  80  ins.  for  all  lev  cos.  %  in.  for 
channel  improvements  in  the  .Skillet  Fork  and 
%  in.  in  24  hours  for  internal  improvement 
withiii  the  levee  districts. 

Plan  of  Improvement.— On  the  Little 
Wabash  River  and  middle  section  of  the 
Skillet    Fork   the   improvements   planner!   and 


recommended  consist  of  levees.  Some  cut- 
offs are  shown  on  the  Skillet  Fork  and  the 
clearing  of  the  channel  of  brush,  trees,  drifts, 
et';.,  is  recommended  on  both  streams.  In  the 
'evee  districts  intercepting  ditches  are  planned 
alon;.;  the  foot  of  the  hills  wherever  practical. 
to  prevent  the  storm  water  from  the  hills 
entering  the  bottoms  and  being  stored  behind 
the  levee,  otherwise  pumping  plants  would 
have  to  be  installed.  In  many  of  the  districts 
it  h  useless  to  try  and  store  the  run-off  from 
the  higher  areas  within  the  levees  or  provide 
for  its  discharge  through  ditches  and  sluice 
gates.  The  intercepting  ditches  should  be 
built  close  to  the  foot  of  the  hills,  on  grades 
of  from  1  to  2  ft.  per  mile,  and  should  dis- 
charge into  natural  or  artificial  channels  out- 
ride the  levee.  Their  banks  should  be  as  high 
as  the  levee  and  all  earth  taken  from  them 
should  be  placed  on  the  lower  side.  Sluice 
ways  should  be  made  of  concrete  or  stone 
masonry,  and  automatic  or  sliding  gates  placed 
on  the  lower  end  of  the  openings.  These  are 
necessary  at  the  outlet  of  all  interior  ditches. 
Manner  of  Buildincj  Lereex.— The  embank- 
ments recommended  have  a  top  width  of  6  ft., 
with  side  slopes  of  two  horizontal  to  one  ver- 
tic:u  on  both  sides.  This  slope,  when  covered 
with  Bermuda  or  blue  grass,  will  stand  con- 
siderable wash  without  any  damage  being 
done  to  (he  embankment.  The  effect  of  wave 
action  during  flood  periods  and  windy  weather 
will  he  far  more  disastrous  than  any  regular 
flow,  and  \viil  require  attention,  as  the  waves 
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Map  of  Little  Wabash  River,  Showing  Flood    Lines. 


eat  away  the  top  of  the  embankment.  The 
best  levee  fo'-  this  locaHty  can  be  made  either 
by  use  of  wheel  or  drag  scrapers,  or  by  the 
use  of  an  elevating  grader  loading  the  mate- 
rial into  self-dumping  wagons.  Such  wagons 
usually  have  broad  tires  that  pack  the  earth 
in  the  embankment  almost  as  hard  as  the 
drag  or  wheel  scraper.  Tt  is  desirable  that 
the  embankment  be  packed  as  much  as  pos- 
sible, and  there  are  probably  no  other  means 
quite  as  effective  as  the  passage  of  teams  and 
machinery.  The  pit  from  which  the  earth  is 
taken  for  the  levee  should  be  kept  at  some 
distance  from  the  toe  of  the  slope,  and  on 
the  river  side  of  the  levee.  The  best  method 
possible  would  be  to  strip  the  ground  to  a 
depth  of  12  ins.  or  more  for  a  distance  of  100 
or  200  ft.  back  from  the  toe  of  the  slope.  This 
would  not  tend  to  make  a  channel  near  the 
embankment,  as  in  the  case  of  making  contin- 
uous borrow  pits  3  or  4  ft.  deep  close  to  the 
levee.  The  tops  of  embankments,  instead  of 
being  level  for  a  width  of  ti  ft.,  may  be  made 
slightly  rounded,  which  is  of  benefit  in  cutting 
weeds  during  the  first  or  second  year  after 
construction,  when  sunflowers  and  other  tall 
weeds  grow  luxuriantly.  The  removal  of  all 
roots,  sods,  etc.,  from  the  place  where  a  levee 
is  to  stand,  is  a  necessity  in  all  cases,  and  the 
cutting  of  a  muck  ditch  underneath  the  levee 
is  an  important  factor  in  preventing  seepage  in 
a  sandy  soil. 

The  lengths  and  yardage  of  levee  required 
are  given  in  the  following  tables : 

LITTLE  WABASH. 

Em- 

Levee              Length.  Height,  Feet,  bankment. 

Sec.                      Feet.  Max.       Mln.  Cu.  yds. 

1 12.000  13              8  1,227.S50 

2 38,000  1714         4  740,970 

3 41,000  13              4  422,674 

4 29,000  1214          4  290,950 

5 70.000  n              ^M:  396,800 

6 19,000  GVi          6V4  49,700 

7 28,000  6              6  112.000 

8 24,000  SV4         6V4  141, .•.00 

9 66,400  10              r>  4D7.430 

10 17,000  7             5  70,480 

11 51.500  lOVi         7  367,900 

Totals    395,900  6,284,454 

SKILLET  FORK. 

1 70,500               7  3  162,536 

2 36,000              8%  3'A  1S2.S20 

3 83,500  12.3  5  7S4.680 

4 47, .500  11.6  4  35.200 

5 117.000  12.3  4  930,360 

6 17,000  11  10  206,790 

7 45,700  11.3  6  252.680 

Total    417,200  2,55.>,066 

Grand  total..   813,100  7,839,320 

The  assumed  price  for  the  levee  work  is  12 
cts.  per  cubic  yard.  In  round  figures  there 
arc  1.54  miles  of  levee. 

Maintenance  of  Levees. — The  maintenance 
of  levees  after  their  construction  is  a  matter 
of  great  importance,  and  especial  care  is  need- 
ed during  the  first  few  years  of  their  exist- 
ence. The  expenditures  necessary  are  caused 
by  the  patrol  of  the  levee  before  and  during 
flood  periods,  the  proper  seeding  to  grass,  and 
the  cutting  of  weeds,  which  flourish  on  new 
levees  until  the  Bermuda  and  blue  grass  is 
well  rooted  and  forms  a  sod.  There  is  also 
the  expense  of  riprapping  the  inner  slopes  to 
prevent  wave  action  when  it  occurs.  This 
riprapping  should  be  done  with  the  materials 
nearest  at  hand,  brush  or  gravel  being  gener- 
ally the  most  prevalent  along  these  streams. 
Some  damage  may  be  done  by  muskrats  or 
crawfish.  These  generally  work  more  espe- 
cially where  water  stands  for  long  periods 
against  a  levee  rather  than  for  a  few  days 
only.  In  order  to  get  an  idea  of  the  yearly 
cost  per  mile,  or  acre,  of  the  maintenance  on 
levees,  reference  is  made  to  a  report  on  levees 
in  1904,  by  John  T.  Stewart,  expert  in  this 
office.  One  of  these  is  known  as  the  Hunt 
levee,  in  Hancock  county.  111.,  and  the  other 
the  Lima  Lake  Levee  District  in  Adams  coun- 
ty, 111.  In  the  former  case  the  yearly  mainte- 
nance cost  was  $4,500,  the  cost  per  mile  of 
levee  $281,  and  the  cost  per  acre  2o  cts.  One 
break  in  1903  cost  50  cts.  per  acre  to  repair  it. 
In  the  seconS  case  mentioned  the  yearly  main- 
tenance cost  was  $3,12-5,  the  cost  per  mile  of 
levee  $312,  and  the  cost  per  acre  22  cts.  The 
cost  of  repairing  one  break  in  1903  was  64  cts. 
per  acre. 
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On  the  Kings  Lake  Levee  District  in  Pike 
and  Lincoln  counties.  Mo.,  18  miles  of  levee 
originally  cost  $60,000.  No  mention  is  made 
of  the  cost  of  maintenance  per  mile  of  levee 
but  a  cost  of  one  break  was  over  $3  per  acre! 
No  specific  figures  can  be  given  as  to  the  cost 
per  acre  for  yearly  maintenance:  it  depends 
entirely  upon  the  proportion  of  land  to  length 
of  levee  to  be  maintained.  A  short  levee  and 
a  large  acreage  would  bring  it  down  to  a 
small  figure,  and  vice  versa.  The  cost  per 
mile,  as  is  shown  in  two  districts  mentioned 
above,  varies  from  $-2Sl  to  $312.  which  is  prob- 
ably considerably  higher  than  it  should  be  on 
the  river  under  consideration.  At  this  same 
rate,  however  ($300  per  mile),  the  cost  of 
maintenance  on  Districts  Nos.  1  and  ,5  on  the 
Little  Wabash  would  amount  to  37  cts.  per 
acre,  and  run  in  some  of  the  smaller  districts 
to  $1  per  acre  annually.  The  usual  cost  per 
acre  for  breaks  on  the  Mississippi  river  levees 
is  from  50  cts.  to  $3  per  acre,  and  in  some 
cases  even  more.  This  only  goes  to  show  that 
more  care  should  he  paid  to  the  proper  con- 
struction of  levees  in  the  beginning,  so  as 
to  lessen  the  chances  of  breaks  and  their  con- 
sequent large  loss  in  crops,  which  exceeds  tlie 
cost  of  breaks  many  times  over  in  all  cases. 

Practicability  of  Leveeing  zi<itliout  Pitmf>i>ig 
Stations. — It  is  impossible  at  the  present  time, 
and  with  the  information  at  hand,  to  make  a 
definite  statement  as  to  the  results  to  be  ob- 
tained by  constructing  the  levees  without  in- 
stalling pumping  plants.  Gages  have  recently 
been  put  in  on  both  the  Skillet  Fork  and  Little 
Wabash,  in  order  that  the  length  of  time  the 
water  will  be  above  the  danger  line  may  be 
ascertained.  When  this  information  has  been 
secured  it  will  be  possible  to  tell  how  long 
water  will  have  to  be  stored  behind  the  levees 
and  the  probable  results  to  the  land  there- 
from. 

The  data  at  hand  show  that  for  the  year 
of  lOOfl  pumps  would  not  have  been  needed 
on  either  stream.  The  water  would  have  pre- 
vented the  free  discharge  of  sluice  ways  for 
a  period  of  from  five  to  ten  days  on  each 
stream,  but  there  was  no  rainfall  to  speak  of 
during  that  time,  and  hence  no  damage  would 
have  resulted.  At  no  time  after  crops  were 
planted  was  thp  water  out  over  the  bottoms. 
This  report  will  be  supplemented  from  time 
to  time   as   information   is   collected. 

.\ssuming,  in  the  absence  of  more  data,  that 
the  water  will  not  have  to  be  stored  for  a 
longer  neriod  than  a  month,  and  that  the  run- 
off will  not  exceed  -50  per  cent  of  the  rain- 
fall, both  of  which  should  be  on  the  safe  side, 
and  knowing  that  the  rainfall  seldom  exceeds 
6  ins.  in  anv  month,  we  may  conclude  that  a 
depth  of  3  ins.  of  water  over  the  entire  drain- 
age area  will  have  to  be  stored.  In  none  of 
the  levee  districts  recommended  is  the  area  of 
the  watershed  more  than  one-half  greater  than 
the  aren  of  the  bottom  lands,  so  that  in  no 
case  will  the  depth  of  water  ever  the  bottoms 
be  greater  than  four  and  one-half  inches  if  it 
is  evenly  distributed.  But  since  the  bottoms 
are  no*  absolutelv  level,  the  water  will  not  he 
of  uniform  depth,  but  will  collect  in  ponds, 
old  creek  beds,  and  other  low  places.  This 
would  rot  be  especially  injurious  to  the  land 
durire  the  winter  or  sorinc  months,  and  since 
the  duration  of  the  floods  in  the  river  is  much 
less  during  the  growing  season,  probably  not 
more  than  one-fourth  of  this  amount  will 
have  to  be  stored  at  a  time  when  it  would  in- 
jure crops.  In  no  case  would  the  water  reach 
a  depth  great  enough  to  make  the  roads  im- 
passable, iniure  live  stock  or  cause  even  the 
temporary  abandonment  of  homes. 

In  many  parts  of  England  where  it  is  neces- 
sary to  resort  to  pumping,  the  cost  of  the 
installation  of  pumping  plants  varies  from  $2 
to  $4  per  acre,  and  in  some  cases  exceeds  the 
latter  amount  on  small  areas.  The  average 
cost  for  areas  of  from  12.000  to  30.000  acres 
being  about  $2M  per  acre.  These  pumping 
plants  are  of  sufficient  capacity  to  remove  a 
run-off  of  %  in.  in  24  hours,  which  would 
seem  to  be  right  for  the  larger  areas  en- 
closed in  levees  on  the  Skillet  Fork.  The  re- 
moval of  this  amount  of  water  could  be  ex- 
tended bevond  the  24-hour  period  for  one  day 
without   doing  any  serious   damage  to  crops. 


The  cost  of  operating  these  pumping  plants 
would  not,  as  is  generally  supposed,  be  very 
great.  When  the  pumps  are  operated  contin- 
ually in  England  it  varies  from  1.5  to  2.5  cts. 
per  acre  per  annum.  This  would  probably  be 
exceeded  in  this  section,  yet  at  the  same  time 
it  must  be  taken  into  consideration  that  a  plant 
here  would  not  have  to  work  continuously, 
but  that  it  would  be  idle  a  large  portion  of 
the  time. 

Notes  on  Cost  and  Benefits. — The  approxi- 
mate cost  for  the  improvements  on  both  the 
Little  Wabash  and  Skillet  Fork  is  given  here- 
with. The  levee  districts  are  numbered  con- 
secutively on  both  streams  and  show  the  ap- 
proximate cost  of  the  various  improvements  in 
each  district,  and  the  average  cost  per  acre. 
It  will  be  seen  that  the  average  cost  per  acre 
varies  from  $3.27  to  $2G.18.  This  is  due  to 
the  situation  of  the  districts,  some  having  a 
large  area  with  little  earthwork,  while  others 
may  have  the  same  amount  of  earthwork  hut 
a  small  area,  which  increases  the  cost  per 
acre.  There  is  no  doubt  but  that  all  levees 
should  he  built  when  the  cost  does  not  ex- 
ceed $16  per  acre,  and  the  probabilitv  is  that 
those  costing  considerably  more  will  event- 
ually be  constructed.  The  estimated  cost  of 
reclaiming  the  .53.000  acres  of  land  on  the  Lit- 
tle Wabash  is  $605,000.  The  benefits,  esti- 
mated at  $40  per  acre  above  the  present  value 
of  the  land  and  cost  of  works,  would  be  over 
$2,100,000.  The  cost  of  all  improvements  on 
the  Skillet  Fork  is  approximated  at  $57,000  and 
fully  75,000  acres  could  be  reclaimed.  The 
benefits,  estimated  at  $40  per  acre,  amount  to 
$3,000,000  and  are  about  31/2  times  the  cost 
of  the  work.  This  furnishes  a  basis  for  land 
owners  to  work  upon  in  planning  drainage 
works  and  the  tendency  has  been  in  this  re- 
port to  keen  estimates  as  high  or  higher  than 
they  would  probably  be  if  done  by  private 
contract. 

The  cost  by  districts  of  the  reclamation  work 
described  is  given  in  the  following  tables: 
SUMMARY  OF  TOTAL  COST  AND  A"\T:RAGE 

COST    PER    ACRE. 

Av. 

Little    Wabash    River—               Cost.  cost. 

Leve    District    No.    1 $210, .",96.00  $12. .SS 

Levee   District    No.    2 !!■!.. n7.5.n0  17. SH 

Levee    District    No.    3 6.=i,101.00  19.37 

Levee    District    No.    4 4!.9S2.00  26.18 

Levee    District    No.    5 .5'f.SlO.OO  S.27 

Levee    District    No.    6 8,973.00  8.31 

Levee    District    No.    7 18.308.00  8.32 

Levee    District    No.    S 20.018.00  16.01 

Levee    District    No.    9 84,974.00  16.66 

Levee    District    No.    10 17.028.00  1.5.48 

Levee   District    No.    11 6S.S6D.00  18.51 

Total    cost $70.3.225.00         

&l<illet   Fork- 
Levee    District    No.    1 $  3.3..il9.00  $  6..-.3 

Levee    District    No.    2 31.402.00  12. 6G 

Levee    District    No.    3 132.802.00  9.03 

Levee    District    No.    4 73.067.00  19.5.i 

Levee    District    No.    5 166.607.00  11.11 

Levee    District    No.    6 38,884.00  24.30 

Levee    District    No.    7 96.436.00  10.96 

Upper  Sec.  District  No.  1..  2.56.953.00  17.4.8 

LTpper  Sec.  District  No.  2..     25.300.00  5.06 

Total   cost $856,990 J)0         

These  costs  include  besides  levee  work  all 
sluice  gates,  ditches,  draining,  rights  of  \vay 
and  engineering  and  legal  expenses. 


Method   of   Draining   Old    Lake   Beds 
Into  Deep  Wells  Driven  to  Rock. 

In  draining  the  seeped  or  over  irrigated 
land  included  in  the  Minidoka  project  in  Ida- 
ho, as  described  by  Mr.  P.  M.  Fogg,  project 
engineer,  before  the  Idaho  Society  of  Engi- 
neers, occasion  was  had  to  drain  several  old 
lake  beds  which  are  filled  each  winter  by  the 
melting  snow  or  rains.  These  lakes  range 
from  60  to  70  acres  to  !'00  acres  in  area  when 
filled,  and  in  some  cases  the  elevation  of  the 
bottom  is  but  slightly  higher  than  the  river 
surface  six  or  eight  miles  away.  The  flood 
waters  thus  partially  inundate  a  number  of 
farms  nearly  every  year  and  have  usually  not 
entirely  disappeared  until  June  or  July,  by 
which  time  they  have  seeped  or  evaporated. 
As  this  is  loo  late  for  the  r.-.ising  of  a  crop, 
such  lands  have  been  practically  worthless  to 
the  farmers  affected,  except  for  the  crop  of 
wild  grass  which  grows  luvuriatitly  on  these 
areas.     The  prevention  of  the  discharge  into 


the  lakes  is  not  feasible,  owing  to  the  pro- 
hibitive cost  of  a  dam  or  dams  for  such  pur- 
pose, while  entire  drainage  by  gravity  ditches 
is  not   feasible  with  the  small  fall  available. 

In  the  nature  of  an  experiment,  therefore, 
a  6  in.  drainage  well  was  drilled  in  the  fall 
of  1909  at  a  point  along  the  shore  of  the 
largest  lake.  This  well  was  cased  to  the  rock, 
after  which  the  diameter  was  reduced  to  4% 
ins.  The  total  depth  is  101  ft.,  drilling  was 
carried  through  31  ft.  of  rock  into  a  crevice 
and  ended  in  a  supply  of  water.  Screens  and 
boxing  were  provided,  and  it  was  found  that 
the  well  took  a  continuous  supply  of  water  as 
long  as  there  remained  any  in  the  lake.  A  bell 
mouth  was  then  provided  at  the  intake,  in 
order  to  increase  the  discharge  for  the  fol- 
lowing season,  and  while  no  accurate  meas- 
urements have  been  taken,  it  is  believed  that 
a  maximum  of  3  or  4  second  feet  were  car- 
ried into  the  well  during  the  winter  of  1910 
and  1911.  The  success  of  this  experiment  led 
to  the  drilling  of  similar  wells  in  the  other 
lake  beds  or  depressions,  and  at  points  where 
such  drainage  outlets  were  desirable.  One  of 
these  has  carried  as  much  as  6  second  feet. 
They  were  successful,  howe\ier,  only  towards 
the  northern  boundary  of  the  tract,  where  the 
drilling  appeared  to  open  mto  fissures  in  the 
rock  75  ft.  or  more  below  the  lowest  eleva- 
tion of  any  portion  of  the  surface  on  the  proj- 
ect. 

In  order  to  assist  in  draining  the  lakes  suffi- 
ciently early  in  the  year  to  permit  of  success- 
fully growing  crops,  there  are  now  being 
drilled  five  wells  10  ins.  in  diameter,  reduc- 
ing to  9  ins.  in  the  rock.  These  are  being 
located  in  close  proximity  to  the  smaller  wells 
where  success  has  been  marked,  and  it  is 
hoped  that  in  this  way  the  land,  which  is  very 
fertile,  will  be  made  useful  for  cultivation 
much  earlier  in  each  season.  Weirs  will  be 
installed  and  records  kept  in  the  inflow  at 
each  well.  It  is  possible  that  these  wells  may 
be  supplemented  to  some  extent  by  gravity 
drainage  in  order  to  assist  in  disposing  of  the 
highest  of  the  flood  waters. 


Supplemental  Irrigation  in  the  Humid 
Regions. 

Irrigation  is,  naturally,  first  practiced  in  the 
arid  regions  of  a  country.  Its  most  important 
place  remains,  of  course,  in  arid  countr>-,  but 
this  is  not  its  only  place.  Much  humid  ter- 
ritory is  capable  of  increased  productiveness 
through  wise  irrigation.  These  facts  are 
brought  out  well  in  a  general  way  by  Mr. 
Milo  B.  Williams,  Engineer  in  charge  of  ir- 
rigation investigations  in  the  humid  region, 
Office  of  Experimental  Stations,  U.  S.  De- 
partment of  Agriculture.  An  abstract  of 
some  portions  of  Mr.  Williams'  discussion  is 
of  interest  and  is  as  follows : 

The  purpose  of  this  article  is  to  show  not 
only  the  possibility,  but  the  need  of  supple- 
mental irrigation  in  the  growing  of  the  more 
valuable  crops  throughout  many  portions  of 
the  humid  region. 

THE    REL.VTION    OF    R.MNF.M.I.    TO    1RRIC..\TI0S. 

A  climate  having  an  annual  rainfall  of  '20 
ins.  or  more  is  generally  regarded  as  humid, 
for  where  this  amount  of  rain  is  fairly  well 
distributed  throughout  the  year  arable  land 
can  usually  be  farmed.  This  measure  of 
aridity  divides  the  United  States  into  two 
nearly  equal  parts,  east  and  west,  marked  by 
a  belt  of  semi-arid  country  located  near  the 
fl9th  meridian.  Although  this  division  is  based 
upon  the  moisture  supply  of  the  climate,  it  is 
not  a  true  index  of  the  need  of  irrigation,  as 
many  sections  having  an  annual  rainfall  of 
more  than  20  ins.  do  not  during  the  growing 
season  receive  a  dependable  precipitation  suf- 
ficient for  farming  purposes.  Rains  must 
come  at  such  times  and  in  such  amounts  as 
will  probably  moisten  the  soil  for  the  prep- 
paration  of  the  seed  bed  and  will  furnish  a 
leasonably  constant  supply  of  moisture  to 
germinate  the  seed  and  develop  the  plant  until 
it  reaches  maturity.  A  check  in  tliis  supply 
of  soil  moisture  at  any  stage  of  the  growth 
aflfects  the  quality  and  quantity  of  the  yield 
and  may  greatly  reduce  the  profits  of  the 
grower.      The    real   test   of   what   is   a   humid 


Z50 


ENG 


section  is  therefore  not  the  total  annual  rain- 
fall, but  the  monthly,  and,  in  the  case  oi 
manv  plants,  the  weekly  amount  during  the 
growing  season.  Viewed  in  this  light,  irriga- 
tion becomes  a  national  need  rather  than 
merely   a   western   practice. 

SUPIM.EMENTAL    IRRIGATION    AS    AN    INSURANCE. 

There  is.  perhaps,  no  other  industry  so 
broad  or  so  varied  as  farming.  No  manufac- 
turer encounters  so  many  uncontrolled  ele- 
ments and  no  factory  output  is  so  delicate  or 
perishable  or  its  market  so  uncertain  as  that 
of  the  farmer.  One  of  the  main  advantages  of 
farming  under  irrigation  is  that  the  water  sup- 
ply needed  for  the  growth  of  crops,  which  is 
one  of  the  most,  if  not  the  most,  uncertain 
factors  in  other  farming,  is  very  largely  under 
the  control  of  the  grower.  This  advantage, 
however,  has  hitherto  scarcely  been  grasped 
bv  the  farmers  in  the  humid  section,  and  few- 
realize  that  with  a  small  outlay  an  irriga- 
iton  plant  can  be  installed  which  will  insure 
them  against  complete  or  partial  crop  failures 
during  droughts. 

Farming  conditions,  however,  have  greatly 
changed  in  recent  years.  The  soils  in  many 
localities  no  longer  produce  profitable  yields 
without  the  application  of  rirtificial  fertilizers : 
the  value  of  farm  lands  has  greatly  increased ; 
farming  methods  are  more  intensive;  more 
valuabie  crops  are  being  grown ;  and  consum- 
ers are  demanding  a  greater  variety,  a  better 
quality,  and  a  more  constant  supply  of  delicate 
farm  products.  Thus,  the  fp.rmer  of  today  is 
obliged  to  expend  a  large  amount  of  money 
to  produce  a  crop,  and  if  for  any  cause  this 
crop  is  a  failure  his  losses  are  greater  than 
in  the  past.  The  wheat  grower  of  Kansas 
may  produce  a  crop  at  an  average  cost  of  $10 
per  acre,  while  the  citrus  grower  of  Southern 
California  is  obliged  to  spend  S400  per  acre 
in  growing  and  marketing  a  crop  of  navel 
oranges.  To  insure  the  wheat  crop  against 
a  possible  drought  might  not  pay,  while  to 
insure  the  orange  crop  is  an  absolute  neces- 
sity, for  if  the  pumping  plants  which  raise 
water  from  the  bed  of  the  Santa  Ana  River 
for  the  orange  orchards  of  Riverside.  Cal., 
were  to  be  shut  down  that  region  would  in 
time  revert  to  a  desert.  Although  the  annual 
precipitation  in  the  citrus  regions  of  Florida 
is  55  ins.,  while  that  at  Riverside  is  only  10.70 
ins.,  one  should  not  conclude  that  irrigation  is 
not  necessary  in  the  former,  as  there  are 
periods  when  less  than  1  in.  of  rain  falls 
in  -W  days,  and  at  such  times  the  application 
of  a  small  amount  of  water  may  be  followed 
by  as  good  results  as  at  Riverside. 

Under  average  conditions  it  is  safe  to  say 
a  drought  occurs  whene\^r  the  precipitation  in 
any  15-day  period  falls  below  1  in.  It  has  been 
the  writer's  observation  that  crops  will  usually 
suffer  if  they  do  not  receive  considerable 
more  than  this  amount  of  min.  especially  dur- 
ing the  spring  and  early  summer  months. 
Later  in  the  season  this  quantity  may  not  be 
needed,  excepting  for  late  garden  truck  and 
some  fruits.  Table  I,  compiled  from  rainfall 
records  of  the  Weather  Bureau  taken  at  rep- 
resentative points  in  the  humid  region  dur- 
ing 10  growing  seasons,  1900  to  1909,  inclu- 
sive, shows  the  average  annual  rainfall,  the 
number  of  periods  of  15  days  or  more  with 
less  than  1  in.  of  rainfall,  and  the  total  num- 
ber of  days  in  the  10  years  that  droughts  e.\ 
tended  over  the  lo-day  periods. 

METHOIJS   OF  IRRIGATION    IN   THE   HUMID   REGION. 

The  trend  of  irrigation  in  this  country  has 
been  from  the  west  toward  the  east — from  the 
arid  to  the  humid  regions.  Conditions  which 
affect  the  practice  of  irrigation  differ  so  widelv 
in  the  two  regions  that  the  methods  followed 
in  the  West  can  not,  as  a  rule,  be  adopted  in 
the  East  without  modifications.  In  the  West 
it  is  common  for  a  number  of  individuals  to 
unite  in  the  construction  and  operation  of 
an  irrigation  system  designed  to  serve  the 
needs  of  all  the  stockholders:  in  the  East 
irrigation  plants  are  installed  usually  by  in- 
jndividuals  without  co-operation.  In  the'East 
it  is  also  almost  impossible  to  develop  great 
water  resources  and  appropriate  their  use  for 
irrigation  purposes  because  of  iho  conflicting 
interests  involved,  the  vested  rights  of  other 
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industries,  and  the  fact  that  the  laws  of  the 
Eastern  States  give  irrigation  but  little,  if 
any,  consideration  in  the  diversion  of  stream 
waters.  Lastly,  irrigation  is  not  sufficiently 
vital  in  the  East  to  impress  all  farmers  with 
its  value,  and  many  crops  covering  large  areas 
will  continue  to  be  grown  without  irrigation, 
the  returns  being  considen-d  too  low  to  jus- 
tify the  expense  of  providing  an  artificial  wa- 
ter supply.  As  a  result  of  these  conditions 
irrigation  in  the  humid  region  will  he  con- 
fined to  small  units  undertaken  by  individual 
farmers. 

Water  Supplies. — Notwithstanding  the  fact 
that  large  water  supplies  can  not  be  utilized 
for  irrigation  purposes,  the  Eastern  farmer  has 
available  many  smaller  supplies  which  may 
be  developed  cheaply.  Streams  varying  in  size 
from  creeks  to  large  rivers  are  usually  avail- 
able for  pumping  purposes  for  considerable 
distances  after  their  beds  cease  to  have  suf- 
ficient fall  to  develop  power.  Ponds  and  lakes 
have  few  other  uses  than  for  irrigation.  Many 
of  the  creeks  in  the  farming  districts  which 
flow  only  periodically  can  be  made  to  supply 
many  acres  by  damming  up  and  storing  the 
run-off.  Storage  will  also  conserve  water 
froin  springs.  flow"ing  wells,  and  pumped  wells 
until  it  is  needed  during  dry  weather. 

Much  of  the  water  used  in  irrigation  in  the 
humid  region  will  have  to  be  placed  on  the 
lands  by  means  of  pumping  plants,  and  great 
care  should  be  exercised  in  the  design  and  in- 
stallation of  such  plants  in  order  to  insure 
efficiency  and  to  have  them  adapted  to  the 
various  agricultural  conditions  and  methods 
of  water  distribution. 

Surface  Irrigation. — Surface  irrigation  is  the 
standard  method  of  water  distribution  in  the 
fields  of  the  arid  region.  It  can  not.  how- 
ever, be  so  readily  adopted  in  the  humid 
regions.  In  many  cases  it  is  not  desirable  to 
change  regular-shaped  fields  and  long  rows  to 
irregular  ones  conforming  to  topographical 
features.  In  other  cases  it  is  impossible  to 
grade  the  lands  without  destroying  the  even 
distribution  of  shallow  soils  and  causing  in- 
jury to  the  land.  Again,  many  intensivelv 
cultivated  and  valuable  crops  are  grown  too 
thickly  on  the  surface  of  the  ground  to  per- 
mit the  running  of  water  between  the  plants. 
Notwithstanding  the  above  objections,  there 
arc  many  fields  in  the  humid  regions  which 
can  be  most  economically  and  efficiently  irri- 
gated by  a  surface  method.  Water  can  be 
flooded  over  the  surface  of  naturally  level 
fields  or  lands  having  continuous  even  slopes. 
Cultivated  row  crops  on  such  fields  can  be 
irrigated  by  running  water  in  small  furrows 
between  the  rows.  Lands  adapted  to  easy  fur- 
row irrigation  can  generally  he  surface  ir- 
rigated when  in  a  forage  crop,  if  prepared  be- 
fore seeding  by  dividing  the  fields  into  level 
squares  or  gently  sloping  long  units,  so  that 
a  thin  sheet  of  water  can  be  flooded  over 
a  unit  at  a  time. 

Subsurface  Irrigation. — There  are  areas  in 
the  humid  regions  where  subsurface  irrieation 
through  underground  tile  or  pipe  can  be  prac- 
ticed.    Subirrigation   requires  certain   peculiar 


underground  conditions  to  be  successful,  and 
the  farmer  should  make  a  careful  examina- 
tion of  such  conditions  before  adopting  this 
method.  Level  lands  having  a  shallow,  porous 
surface  soil  overlying  an  impervious  sub-strat- 
um are  best  suited  to  stibirrigation.  Only 
shallow-rooting  crops  can  be  grown  without 
danger  of  the  root  fibers  stopping  up  the  tile. 
Subirrigation  also  is  not  practicable  except  for 
crops  that  will  pay  interest  upon  a  system 
costing  $100   or  more  per  acre. 

A  type  of  subirrigation  may  be  practiced  in 
connection  with  certain  drainage  systems  by 
incorporating  within  the  drainage  construc- 
tion controlling  devices  for  checking  the  flow 
of  water  in  the  tile  in  times  of  dry  weather. 
The  drainage  of  all  lands  upon  which  val- 
uable crops  are  raised  should  be  designed  with 
subirrigation   in   view. 

Spray  Irrigation.— The  process  of  applying 
water  to  crops  by  distributing  it  through  the 
fields  under  a  pressure  which  will  spray  it  into 
the  air  and  let  the  moisture  fall  like  a  gentle 
rain  has  great  possibilities  in  the  humid  re- 
gion. The  system  is  adapted  to  any  crop  of 
sufficient  value  to  justify  the  cost  of  installa- 
tion where  the  type  of  farming  followed  or 
the  natural  conditions  prohibit  the  efficient  use 
of  a  cheaper  method.  A  spray  system  will  dis- 
tribute water  evenly  over  the  surface  of  rough 
or  rolling  lands,  regardless  of  soil  or  under- 
sround  conditions.  Crops  completely  covering 
the  ground  can  in  this  way  be  irrigated  with- 
out damage.  Spray  irrigation  is  also  well 
adapted  to  those  humid  conditions  which  de- 
mand small  and  frequent  applications  of  water 
in  the  praparation  of  the  soils  for  setting  out 
young  plants  and  keeping  them  thriving 
through  a  dry  spell,  or  for  softening  the  sur- 
face to  aid  in  weeding  and  cultivation. 

POSSIBILITIES    AND    NEED   OF    IRRIGATION    EAST    OF 
THE    MlSSISStl'Pl. 

The  investigations  and  experiments  of  the 
Office  of  Experiment  stations,  of  some  of 
the  experiment  stations,  and  of  progres- 
sive farmers  throughout  the  humid  region 
have  demonstrated  that  the  possibilities  of  ir- 
rigation are  numerous  and  the  need  urgent  in 
the  region  east  of  the  Mississippi  River.  Some 
of  the  facts  ascertained  by  these  investigations 
and   experiments    arc   summarized    :is    follows 

(1)  LMike  the  trend  of  dc\'elopTnent  in 
other  lines  of  agriculture,  the  practice  of  ir- 
rigation originated  in  the  West  and  has 
progressed  eastward.  From  being  confined 
to  the  strictly  arid  portion  of  the  L'nited 
States,  it  has  spread  to  the  semi-arid,  and 
finally  to  the  humid  portions  of  the  country. 
The  good  results  which  have  followed  the  use 
of  water  in  such  valleys  as  the  Sacramento. 
of  California,  and  the  Willamette,  of  Oregon, 
where  little  rain  falls  during  the  summer 
months,  convinced  those  living  farther  east 
that  the  use  of  a  little  water  artificially  ap- 
plied during  droughts  might  also  be  as  benefi- 
cial. 

(2)  In  a  majority  of  years  nearly  all  sec- 
tions of  the  humid  region  are  visited  by  one 
or  more  dry  periods  of  sufficient  length  to 
damage  crops,  especially  truck  and  berries  and 
other  small  fruit.  The  normal  annual  precip- 
itation of  Columbia,  S.  C.  is  47.55  ins.,  yet 
in  ten  growing  seasons,  from  1900  to  1909, 
inclusive,  62  droughts  occurred  in  this  vicin- 
ity. Twenty-seven  of  these  lasted  between 
20  and  -30  days.  4  between  :i0  and  40  days,  6 
between  40  and  50  days,  and  1  had  a  duration 
of  61  days.  When  one  .issumes  that  water 
may  be  advantageously  applied  when  less  than 
an  inch  of  rain  falls  in  a  15-day  period  there 
would  thus  be,  on  an  average,  56  days  during 
each  growing  season  when  irrigation  water 
might  be  beneficially  api>lied  in  this  part  of 
South  Carolina. 

(3)  The  annual  rainfall  for  Minnesota.  Wis- 
consin and  Michigan  ranges  between  30  and 
45  ins.  Assuming  these  states  to  have  a  grow- 
ing season  extending  from  the  first  day  of 
.April  to  the  last  day  of  September,  Oshkosh. 
Wis.,  experienced  in  10  growing  seasons  27 
droughts  having  duration  of  15  days  or  over, 
when  less  than  1  in.  of  rain  fell.  Sixteen  of 
these  dry  spells  came  in  the  spring  and  early 
summer,  one  of  which  lasted  .59  days. 
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(4)  The  noTiiial  annuul  rainfall  of  New- 
Jersey  is  about  45  ins.  and  this  is  typical  of 
the  North  Atlantic  States;  yet  during  the 
growing  seasons  of  10  years  this  section  has 
e.xperienced  40  droughts,  with  durations  rang- 
ing from  1.5  to  52  days.  Twenty-eight  of 
these  were  spring  and  early  .summer  droughts, 
the  most  damaging  to  all  crops. 

In  the  states  bordering  the  Atlantic  farming 
conditions  have  greatly  changed  in  recent 
years.  A  larger  quantity  of  artificial  fertilizers 
is  required  for  the  worn-out  soil.  The  value 
of  farm  lands  has  greatly  increased,  higher- 
priced  crops  are  grown,  more  intensive  cul- 
tivation  is   practiced,   and   consumers   are   de- 


manding a  greater  variety  and  more  constant 
supply  of  fruit  and  vegetables. 

(6)  It  has  been  demonstrated  that  irriga- 
tion is  profitable  for  such  crops  during  long- 
continued  dry  spells  in  all  parts  of  the  humid 
region,  including  the  citrus  fruits  of  Florida. 

(7)  There  are  but  few  years  when  increased 
yields  for  such  crops  as  strawberries,  celery, 
etc.,  would  not  pay  the  interest  on  the  first 
cost  and  the  depreciation  on  an  irrigation  sys- 
tem, and  in  such  years  as  1910-11  the  yields 
for  a  single  year  might  be  sufficient  to  pay 
for  the  entire  system. 

(8  The  nearness  to  markets,  the  high-priced 
crops  raised,  the  large  -expenditures  necessary 


for  fertilizers,  labor,  etc.,  the  smaller  area 
farmed  per  man,  and  the  higher  land  values 
in  the  humid  region,  justify  the  expenditure  of 
a  considerable  sum  per  acre  for  installing  a 
system  to  insure  high-price  crops  against 
periods  of  droughts. 

(9)  The  greater  range  of  climatic  condi- 
tions, soils,  crops  raised,  sources  of  water  sup- 
ply, and  the  high  cost  of  installing  an  irriga- 
tion system  in  the  East  render  it  necessary 
that  each  farmer  carefully  study  his  own  con- 
ditions before  deciding  what  method  of  apply- 
ing water  he  will  use.  These  also  render  it 
advisable  in  most  cases  to  begin  irrigating  on 
a  small  scale  and  gradually  increase  the  area. 
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Methods    and     Costs    of    Erecting    a 

Warehouse  by  the  Aiken  System 

of  Erecting  Concrete  Walls. 

(  Staff  Article.) 
A  warehouse  with  monolithic  concrete 
walls  was  recently  constructed  at  West  Salem, 
Wis.,  by  pouring  the  walls  in  a  horizontal 
■position  and  raising  them  to  place  with  spe- 
cial jacks.  The  building  was  constructed  for 
the  Bolles  Lumber  Co.,  and  was  8ilx84  ft.  in 
;plan  with  walls  20  ft.  high.  The  curtain 
walls  were  4  ins.  thick  and  the  pilasters  were 
'8x20  ins.,  set  at  12  ft.  centers.  The  girders 
at  the  top  and  bottom  of  the  wall  were  8.xl2 
;ins.      The      whole   wall   was      reinforced    with 


shown  by  Fig.  1.  One  of  the  .^iken  jacks  is 
shown  by  Fig.  2.  The  jacks  are  erected  in 
line  on  the  foundation  wall.  As  shown  by 
Fig.  2.  they  consist  of  three  parts,  known  as 
the  chair,  walking  beam  and  telescope  screw 
as  indicated  respectively  by  the  numerals  1, 
2  and  3  in  the  illustration.  The  jacks  are 
made  in  three  sizes  suitable  for  walls  up  to 
45  ft.  in  height. 

The  jacks  were  set  in  a  row  along  the 
foundation,  5  or  6  ft.  apart;  the  foot  of  the 
chair  resting  on  the  foundation,  while  the 
rear  of  the  chair  supporting  the  screw,  rested 
on  a  substantial  blocking.  The  chairs  were 
set  the  proper  distance  from  the  outer  line  of 
the  foundation,  so  that  the  wall,  when  raised. 


Fig.   1 — View   Showing   Progress  of    Constructing     Warehouse     With     Monolithic 
Walls  on  Fourth   Day  After  Beginning    Work. 


Vt'in.  square  twisted  steel  rods  set  0  ins.  apart, 
botli  horizontally  and  vertically.  The  pilas- 
ters were  reinforced  with  four  V4-in.  twisted 
bar*  placed  within  1  in.  of  the  surface  and 
the  top  and  bottom  girders  were  reinforced 
with  three  Vi-in.  bars  placed  similarly.  .\ 
view  of  the  completed  walls  is  shown  by 
Fig.  4. 

A  ear  of  machinery  and  equipment,  includ- 
ing one  Cloverleaf  one-bag  mixer,  14  Mken 
jacks,  picks,  shovels,  etc.,  arrived  on  the  site 
of  the  work  on  July  28,  1011.  Work  was  im- 
mediately Vgun  for  constructing  the  con- 
crete foundations.  No  basement  was  built  in 
this  building,  so  that  the  foundation  walls 
were  put  in  t&  a  depth  sufficiently  below  the 
frost  line  and  carried  up  to  the  level  of  the 
ground  floor.  TMs  work  was  accomplished  in 
four  days,  and  ineliided  the  work  of  setting 
th«  jacks  for  ,the  ^platforms  supporting  the 
tW9  fnd  walls,     Thj?   stage   of  the   ■iyr>r'k   is 


vould  be  on  the  correct  line.  It  also  is  neces- 
sary that  the  axles  through  the  walking 
beams  and  chairs  be  in  line.  These  axles 
are  bored  so  that  a  line  may  be  .stretched 
through  their  centers.  The  rear,  or  screw, 
end  of  the  chair  is  arranged  with  holes  to 
bolt  into  a  spacing  channel  iron,  which  is  bolt- 
ed fast  to  the  end  of  the  chair  and  assists  in 
holding  the  jacks  from  tipping  over  while 
being  set  up.  The  spacing  channel  also  assists 
in  aligning  the  rear  end  of  the  jacks.  The 
absolute  alincment  of  the  rear  end  of  the 
jacks  is  not  essential,  but  it  should  be  at 
least  approximate,  and  the  footing  or  tempor- 
ary foundation  underneath  should  be  sufficient 
to  carry  the  load  imposed  upon  the  screw 
without  sinking  or  settling.  When  the  chairs 
have  been  properly  alined,  the  walking  beams 
are  brought  to  a  uniform  plane  by  turning 
the  screws,  using  a  hand  wrench.  It  is  im- 
perative that  the  top  of  the  w;ilking  beams 


should  be  in  an  absolute  plane,  and  not  in 
"wind"  one  with  another,  as  "his  would  pro- 
duce a  warped  inner  surface.  Two-inch  plank- 
ing was  laid  upon  the  walking  beams  without 
nailing  or  bolting.  The  foreman  then  marked 
out  on  this  platform  a  complete  diagram  of 
the  side  of  the  building.  Measurements  were 
taken  from  either  the  axle  line  of  the  walking 
beams  or  from  the  foot  of  the  beams.  The 
window  frames  and  door  frames  were  laid 
upon  this  platform  in  their  proper  places  and 
were  fastened  by  nailing  blocks  in  the  corners 
of  each.  .\  plank,  or  edge  board,  was  run 
around  the  boundary  line  of  the  wall,  which 
also  marked  the  proper  thickness  of  the  wall. 
In  case  the  window  frames  and  door  frames 
do  not  extend  to  the  outer  surface  of  the 
wall,  temporary  strips  were  to  be  provided  to 
make  up  the  distance,  so  that  in  casting,  the 
concrete  was  brought  up  to  full  thickness  at 
these  points.  The  two  end  walls  were  com- 
pleted and  raised  on  .^ug.  9.  Fight  of  the  14 
jacks  at  hand  were  used  for  the  two  end  walls 
and  when  these  walls  were  raised  on  Aug.  9, 
the  other  six  jacks  were  placed  in  position 
for  the  side  wall  forms.  On  Aug.  14  the  two 
side  walls  had  been  cast  and  were  being  raised, 
and  the  corner  joints  were  cast  on  the  16th. 
thus  completing  the  four  walls  and  first  floor 
in  21  days'  time.  This  includes  three  Sun- 
days on  which  no  work  was  done.  Figures  3 
?nd  4  show  the  stages  of  the  work  as  on  Aug. 
9  and  16,  respectively. 

In  raising  the  wall  the  method  of  procedure 
is  as  follows :  A  tumbling  rod  which  is  made 
of  hexagon  steel  bars  coupled  together,  is 
run  through  the  gear  heads,  a  hole  being  pro- 
vided through  the  heads  for  this  rod.  The 
gear  heads  turning  together  cause  the  screws 
to  raise  at  a  uniform  rate,  through  worm 
gears.  It  requires  one  pulley  to  turn  this  rod. 
This  drive  is  placed  about  the  middle  of  the 
length  of  the  wall,  and  a  small  gasoline  or 
steam  engine  of  from  3  to  6  h.  p.  furnishes 
the  power  by  belting,  to  accomplish  the  rais- 
ing. When  the  wall  is  raised  to  the  vertical 
position,  it  will  still  be  resting  on  the  axles 
of  the  walking  beams.  If  the  chairs  have  been 
properly  set  and  anchored  it  is  perfectly  safe 
in  this  position,  and  there  remains,  until  the 
joint  or  crevice — a  matter  of  2  to  '^  ins.  be- 
tween the  lower  edge  of  the  wall  and  founda- 
tion— is  concreted  and  hardened.  The  jacks 
afford  a  good  brace  to  the  wall  in  the  upright 
position,  but  in  case  it  is  necessary  to  remove 
the  jacks  from  a  portion  or  all  of  the  wall 
to  facilitate  progress  in  the  work,  timber 
braces  arc  run  through  the  windows  with 
cross-pieces  nailed  to  them  on  each  side  of 
the  wall,  which  have  been  found  by  experi- 
ence, will  anchor  a  wall  safely  against  severe 
storms.  To  take  down  the  jack.s.  the  screws 
arc  all  run  down  together,  by  using  the  en- 
gine, and  by  uncoupling  the  top  pin  at  the 
walking  beani  and  running  some  bars  of  iron 
through  the  holes  at  the  ends  of  the  screws  to 
prevent  them  from  turning,  and  reversing  the 
engine  or  giving  the  belt  a  half-twist.  This  is 
more  easily  accomplished  than  the  slower 
method  of  turning  each  screw  down  by  hand. 
In  this  building  the  erection  of  one  of  the 
80-ft.  walls  was  begun  on  Monday  morning 
will;  a   force  of  two  men.  one  man  watching 
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tl.c  jacks  and  the  other  running  the  engme. 
By  9  o'clock  the  wall  was  ready  for  plumbing, 
bracing  and  bedding.  Four  more  men  were 
then  added— two  carpenters  and  two  laljorers 
—and  at  noon  two  more  laborers  were  added, 
and  the  wrecking  of  the  platform  was  begun. 
At   5   o'clock  the   materials   for  the  platform 


Monday: 

1  man  (overtime) 


2.0O 


Total 


$42.30 

and    finished 


An    84.x'20-ft.    wall    was    cast 
complete,  including  dismantling  jacks,  re-erect- 
ing   same    and    taking    up    and    relaying    the 


Fig.  2 — View  of  Special  Jack  for  Raising    Monolithic  Walls  to  Position  After  Being 

Cast  Horizontally. 
(1)  Chair,  (2)   Walliing  Beam,   (3)   Telescopic   Screw  Operated  by  Wovm  Gear. 


had  been  transferred  to  the  other  set  of  jacks 
on  the  opposite  side  of  the  building  ready 
for  the  concrete  men  to  begin  placing  con- 
crete. The  ne.xt  day  the  steel  men  were  start- 
ed one  hour  earlier  than  the  others,  so  that 
concreting  was  begun  at  7  o'clock.  At  5 
o'clock  this  wall  was  completed,  with  the 
exception  of  a  little  finishing,  which  one  man 
did  by  working  overtime. 

The  exterior  finish  was  made  by  carefully 
rodding  the  aggregate,  which  was  poured  very 
wet,  and  then  finishing  with  a  wood  float.  No 
topping  mortar  was  used. 

The  material  used  was  gravel  and  torpedo 
sand.  For  the  first  walls  screened  materials 
were  bought,  but  a  car  of  pit-run  gravel  was 
received  which  was  found  to  be  in  good  pro- 
portion, so  it  was  used  and  reduced  the  cost 
of  the  aggregates.  The  sand  and  gravel  cost 
$l.-50  per  cu.  yd.,  delivered.  The  cement  was 
purchased  in  car-loads  and  cost  $1.2-5  at  the 
work.  Using  a  mixture  of  1:2:4  the  cost 
was  as  follows : 
Cost  of  gravel  and  cement  per  sq.  ft.  of 

„  «"ill    $0.04 

Remforcement  per  sq.  ft.  of  wall 0  02 

Cost  of  labor  complete 0. 03i^ 

Total  cost  per  sq.   ft.  of  wall $0,091/- 


platform.  The  wall  contained  1,080  sq.  ft. 
of  wall  surface,  which  cost  less  than  2%  cts. 
a  sq.  ft.,  exclusive  of  superintendent's  wages. 
The  average  cost  for  the  walls,  however,  was 
3%   cts.   per   sq.   ft. 

In  conclusion,  it  will  be  of  interest  to  note 
some  of  the  details  incident  to  this  type  of 
construction,  and  some  of  the  methods  of 
handling  various  features.  In  joining  the  cor- 
ners of  the  walls,  the  reinforcing  steel  should 
protrude  at  least  30  times  its  diameter.  The 
corner  is  then  cast  with  concrete  which  im- 
merses the  ends  of  this  reinforcement  and 
produces  in  effect  a  corner  as  strong  as  the 
rest  of  the  wall.  If  a  concrete  floor  is  to  be 
put  in,  the  floor  line  is  marked  on  the  platform 
on  the  jacks.  Holes  are  then  bored  through 
the  platform,  say  0  ins.  apart,  on  this  floor 
line  and  pieces  of  %-in.  twisted  bars  15  ins. 
long  are  thrust  half  their  length  through  these 
holes.  The  upper  ends  of  these  bars  are 
hooked  or  bent. 

Where  ornamentation  is  required  there  is  an 
economy  in  casting  window  caps,  window  sills, 
cornice  brackets  and  sections  of  cornice  in 
advance,  allowing  reinforcing  steel  to  pro- 
trude from  these  castings.  By  repeating,  two 
or  three  molds   will   nften   answer   for   an   en- 


Fig.  3— View  Showing  Stage  of  Work  on   Aug.  9 


g.  9  With  Three  Walls  in  Various  Staqes 
of   Erection.  " 


The  following  table  gives  the  detailed  labor 
cost  for  casting  one  of  the  large  w.iils  as  de- 
scribed in  detail  above : 
Monday: 

2  men  9  hrs.  at  25  cts ■!  4  -,ft 

2  men  7  hrs.  at  25  cts.. *  "Kn 

2  men  7  hrs.  at  30  cts i,!! 

2  men  4  hrs.  at  25  cts 9  on 

Tuesday:  ''■'' 

3  men  9  hrs.  at  30  cts sin 

8  men  9  hrs.  at  25  cts .'.'.■.'.'.■.'.■.■  is.'oo 


tire  building.  For  highly  decorative  work 
which  IS  intended  to  imitate  cut  stone  it  is 
necessary  to  use  pliable,  or  gelatine,  molds 
in  order  to  produce  undercut  work.  The  orna- 
menal  figures  thus  produced  are  placed  in  po- 
sition together  with  the  window  and  door 
frames  before  any  concrete  is  poured,  leaving 
the  flat  surfaces  to  be  cast  direct.  Straight 
bands,  or  runners,  can  be  run  with  the  ordi 


nary  cement  tools  used  in  sidewalk  or  gutter 
construction.  After  the  ornamental  work  is 
cast  in  with  the  wall,  two  to  six  days  are 
allowed  for  setting,  before  the  wall  is  raised 
to  position. 

Reinforcement  can  be  placed  in  any  manner 
desired  as  the  pouring  proceeds.  To  prevent 
the  wall  from  falling  away  from  the  walking 
beams  after  being  raised  into  the  upright  po- 
sition, anchors  made  of  bolts  with  bent  ends 
are  bolted  through  the  platform  to  the  upper 
flange  of  the  walking  beams,  it  is  also  neces- 
sary to  anchor  in  some  convenient  way  the 
rear  ends  of  the  chairs,  to  prevent  them  from 
tipping  with  the  w^eight  of  the  virall  when  it 
has  reached  an  upright  position. 

The  work  of  constructing  the  Bolles  ware- 
house described  above  w\is  done  by  the  Mon- 
olithic Concrete  Construction  Company,  1414 
Hartford  Building,  Chicago.  Mr.  Thomas 
Hollingshead  was  superintendent  for  the  com- 
pany, and  we  are  indebted  to  him  for  the 
data  given  in  this  article. 

Large  Bascule  Bridge.— .\  combined  rail- 
way and  highway  rolling  lift  bridge  to  span 
the  River  Trent  at  Kcadby,  in  Lincoln,  Eng- 
land, has  been  contracted  for.  The  structure 
will  be  composed  of  two  fixed  approach  spans 
in  addition  to  the  bascule  span,  and  the  track 
girder  span  upon  which  the  moving  leaf  rolls. 
The  total  length  of  steelwork  will  be  nearly 
500  ft.  Each  span  will  have  three  trusses, 
the  center  truss  dividing  the  railway  and  road- 
way portions  of  the  bridge  deck.  The  rail- 
way section  will  have  a  width  of  29  ft.  and 
the  roadwav  24  ft.  center  to  center  of  trusses. 
The  niovab'le  span  will  be  IfiO  ft.  in  length, 
with  an  extreme  width  of  nearly  CO  ft.,  mak- 
ing the   structure   one   nf   the   largest   bascule 


Fig.  4 — View  of  Completed  Walls  on  Aug.  16 
With   Waterproof  Coating   Applied. 

bridges  in  the  world.  The  Scherzer  Rolling 
Lift  Bridge  Co.  of  Chicago  designed  the  super- 
structure, operating  machinery  and  power 
equipment  of  the  bascule  span. 


Extensive  Railroad  Grading. — .^n  idea  of 

the  large  amount  of  grading  work  now  being 
done  for  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.  is  given  by  the  fact  that  this  company 
moved  2,417,053  cu.  yds.  of  earth  and  other 
material  during  the  month  of  July.  Of 
this  amount  2.135,0.53  cu.  yds.  was  moved  by 
contract,  principally  in  grading  revision  and 
second  track  work  on  the  H.  &  D.  Division  in 
Minnesota  and  South  Dakota  and  on  the  C. 
&  C.  B.  Division  in  Iowa.  The  remainder 
was  moved  by  company's  forces  in  grading 
new  yards  at  Godfrey  and  Savanna,  111.  These 
totals  dr,  not  include  numerous  small  items 
of  grading,  such  as  bridge  filling,  etc. 


Large  Building  Program  at  Hamilton, 
Ontario. — There  is  a  large  building  pro- 
gram in  progress  in  Hamilton,  Ontario,  in 
\vhich  cement  is  an  important  factor.  The 
city  is  now  planning  a  7-niilc  conduit  for 
the  wires  of  the  electric  system  as  well  as 
for  the  telephone  and  telegraph.  The  city 
is  also  about  to  build  a  large  central  fire 
station.  It  is  also  using  cement  for  poles 
for  street-lighting  system.  .-Xn  extensive 
car  shop  for  manufacturing  railway  equip- 
ment is  also  to  be  built  immediately.  There 
are  also  other  manufacturing  industries 
building  or  enlarging. 
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Bids  have  been  opened  the 

The  Doings     P^?'  ^^^^  °"  quite  a  few 
r    .1^  railroad     construction    con- 

°        ,  tracts,    but    at    tltis   writing 

Week.  we  are  unable  to  learn  the 

names     of     the     successful 
contractors.    This  work  in- 
cludes   a    considerable    amount    of    new    con- 
struction   in    Illinois    for    the    Frisco    lines,    a 
4l)-mile  extension  west  of  Paducah,  Tex.,  for 
the  Quanah,  Acine  &  Pacific  Ry.  and  the  con- 
struction of  the  first  section  from  Gainesville, 
Tex.,  of  the  Gainesville,  Oklahoma  &  Western 
Ry.     Bids  on  the  final  section  of  the  Hudson 
Bay  Ry.  are  now  being  asked  by  the  Depart- 
ment of  Railways  and  Canals  of  Canada.   This 
■contract   covers   the   section    from    Split   Lake 
Junction   to   Port   Nelson,   165   miles,  and   the 
: section    from    Split    Lake    Junction     to     Port 
Churchill,  a  distance  of  24.5  miles.     In  the  way 
of  construction  contracts  let  recently  the  fol- 
lowing may  be  noted :     Olsen  &  Buis,  St.  Jo- 
seph,  Mo.,   for  grading  22  miles  nf  line  from 
•Creston,    la.,    to    Maxberg,    for    the    Creston, 
Winterset   &   Des    Moines"  R.    R. ;   J.    D.    Mc- 
Arthur.  Winnipeg,  Man.,  for  the  construction 
■of  the  second  section  of  the  l-iudson  Bay  R.  R., 
the   section  covering  the  08  miles  of  line  be- 
tween Thicket  Portage  and  Split  Lake,  and  the 
contract  amounting  to  about  $1,82.5,000.    Mac- 
Arthur  Bros.   Co.,   Fisher  Bldg.,  Chicago,  111., 
■for  a  5-mile  line  at  Miami,  Ariz.,  for  the  In- 
■spiration   Copper  Co.    (350.000  cu.  yds.  of  un- 
classified   excavation)     and    the     grading     for 
three   miles  of  litre  from   Miami  to  Live  Oak 
for  the   Arizona   Eastern   Ry.,  the   latter  con- 
tract   including    1-50.000    cu.    yds.    of   grading; 
J.  J.  King,  Consul,  Ala.,  for  a  5-mile  extension 
of  the  Alabama  &  Northwestern  R.  R.   from 
Lewistown  to  Sweetwater.  Ala. ;  W.  M.  Wren, 
New  Orleans.  La.,  for  completing  the  slips  at 
Chalmette.  New  Orleans,  for  the  Frisco  Sys- 
tem;    A.    McDougall.   313   Lewis   Bldg.,    Port-  ■ 
land.  Ore.,  for  constructing  new   line  of  Chi- 
•cago.    Milwaukee   &   Puget    Sound   Ry.,   down 
'Silver  Bow  Canyon  and  into  Butte,  Mont.;  J. 
F.    Shanley   &   Co.,   Newark,   N.   J.,   for  com- 
pleting a  trolley  road   from  Bayway.  N.  J.,  to 
Bonhamtown  for  the  Public  Service  Ry.  Co. 

In  the  road  and  street  line  the  biggest  jobs 
coming  up  for  bids  since  our  last  issiie  are 
those  of  the  New  'i'ork  State  Commission  of 
Highways.  The  Commission  is  now  advertis- 
ing for  bids  until  Sept.  9  on  44  contracts  for 
the  iinprovement  of  highways.  On  Sept.  10 
the  Commission  will  open  bids  on  4G  addi- 
'tional   contracts. 

The  principal  levee  jobs  now  open  for  bids 
appear  to  be  located  in  Louisiana.  The  Board 
■of  State  Highway  Engineers  at  New  Orleans 
is  now  taking  bids  on  three  contracts  aggre- 
gating 311,000  cu.  yds.;  and  on  Sept  4,  bids 
will  be  opened  on  four  other  contracts,  aggre- 
gating .340,000  cu.  yds.  About  the  biggest  piece 
of  drainage  construction  coming  up  this  fall 
is  the  work  for  the  Cache  Ri\'er  Drainage  Dis- 
trict in  Arkansas.  This  district  embraces 
about  196,000  acres  in  Craighead,  Jackson  and 
Lawrence  Counties,  Arkansas,  and  57  ditches, 
"having  a  total  length  of  3.58  miles,  and  60 
miles  of  levees  are  planned.  It  isi  recom- 
mended that  the  entire  outli-t  ditches  and  such 
laterals  as  the  land  ownirs  may  desire  be 
constructed  at  once.  The  total  cost  of  the  oul- 
^let  system  is  estimated  to  bo  about  $840,000, 


and  the  total  cost  of  the  entire  construction 
in  the  district  is  about  $1,225,000.  Assess- 
ments are  now  being  made  and  the  contracts 
will  probably  be  let  in  four  months.  Prac- 
tically the  entire  work  will  be  constructed  with 
floatin.a  dipper  dredges.  In  Comeron  Coun- 
ty, Texas,  drainage  work,  costing  $1,000,000, 
is  under  way  or  will  soon  be.  The  County 
Commissioners  have  acted  favorably  on  a  peti- 
tion presented  by  a  number  of  farmers  own- 
ing land  situated  near  Harlingen,  asking  to 
vote  on  the  proposition  of  a  drainage  ditch 
to  be  constructed  on  their  lands  to  be  known 
as  Drainage  Ditch  No.  4.  Two  ditches  will 
drain  lands  adjacent  to  Brownsville,  one  on 
the  lands  surrounding  San  Benito  and  this  last 
proposed  district  to  take  in  lands  adjacent  to 
Harlingen. 

A  large  breakwater  job  in  Canada,  esti- 
mated to  cost  about  $1,000,000,  is  now  open 
for  bids.  The  breakwater  is  to  be  constructed 
at  Victoria,  B.  C,  and  bids  for  it  will  be 
opened  Sept.  5  at  Ottawa,  Ont.  Plans  have 
been  completed  by  the  Flood  Commission  and 
City  Planning  Commission  of  Pittsburgh.  Pa., 
for  a  proposed  sea  wall  to  protect  the  down- 
town section  of  the  city  from  floods  from  the 
Monongahela  River.  The  Commission  will 
urge  that  the  council  include  an  item  in  the 
proposed  bond  issue,  which  will  be  submitted 
to  the  voters  at  the  November  election,  to 
provide  the  funds  to  carry  these  improvements 
into  efTect.  The  estimated  cost  of  the  work 
is  $987,580. 


It  is  only  in  recent  years 

Drainage        '■'^^'      '^"'^'      drainage      has 
....      ,    ?  been      undertaken      in      the 

Work  in  So^,t],  j^  .^„y  considerable 
the  South.  extent.  As  a  consequence, 
few  persons  outside  of 
those  interested  in  this  par- 
ticular field  realize  the  immense  amount  of 
drainage  work  that  is  now  being  done  in  the 
Southern  states.  It  would  not  be  far  out  of 
the  way  to  estimate  that  the  contracts  that 
have  been  let  so  far  this  year  for  work  of 
this  sort  will  require  the  excavation  of  over 
50,000,000  cu.  yds.  of  material.  A  more  spe- 
cific illustration  of  the  bigness  of  the  work 
is  given  by  the  statement  that  one  firm  of 
engineers  has  five  projects  under  its  charge 
that  call  for  an  estimated  expenditure  of  $2,- 
500'000.  The  work  that  already  has  been  done 
in  the  Southern  states  in  land  reclamation  by 
drainage  is  just  the  beginning. 


In  a  late  issue  of  a  daily 
newspaper     the      following 

Construction    '■'»^;"'^",  appeared    in   adja- 
_,  ^  cent  columns: 

Prospects.  pi_.,„  j.-^,^^.  Levees  to  Pro- 

tect Road. 
To  Let  Contracts  for  Big 
Jobs  on  the  new  I.  C.  depot. 
County  to  Spend  tlOO.OOO  on  Pikes. 
Burlington  to  Enter  Memphis  When  Scrap 
Ends. 

It  is  of  course  somewhat  unusual  to  find  so 
much  prospective  construction  work  noted  in 
one  issue  of  a  daily  newspaper.  Nevertheless 
the  publication  of  such  items  confirms  the  lie- 
lief  held  by  nearly  all  contractors  that  the 
35 


present   good    times    in   the   construction   field 
have  come  to  stay. 


One  of  the  interesting  fca- 

Bonus  Sys-     '"'"'^^  °^    "^«    present    day 

r  popular    magazines     is     the 

tern  tor  business     story.      Many    of 

Workmen.  these  deal  with  the  applica- 
tion of  scientific  principles 
to  business  management  and  some  of  them 
sotrietimes  contain  worth  while  deductions. 
For  example,  a  writer  in  the  Saturday  Even- 
ing Post  in  describing  the  results  of  the  ap- 
plication of  business  engineering  to  the  opera- 
tion of  a  machine  shop  states : 

Our  product  found  a  market  rather  slowly 
at  first,  but  we  were  able  to  keep  the  unit 
production  high  and  the  cost  low,  though  on 
the  bonus  system  our  workmen  earned  from 
20  to  40  per  cent  more  than  the  prevailing 
wages.  This  is  the  paradox  over  which  I  have 
seen  many  a  man  shake  his  head  with  the 
imagined  wisdom  of  Pittacus.  The  seven  sages 
of  Greece  were  not  more  profound  than  some 
business  men  of  today  who  will  tell  you  that 
low  wages  mean  low  costs.  The  problem  of 
wages  and  profits  is  the  rock  on  which  thou- 
sands of  manufacturing  and  mercantile  con- 
cerns have  gone  down;  yet  the  same  general 
principle  apply  to  the  corner  store  and  the 
giant  factory.  The  real  problem  is  one  of  pro- 
duction. 


A   workmen's    compensa- 
Workmen's      t'°",.'.a«-   ^^ent    into    eflfect 
_,  •         m    Wisconsin    on     bcpt.     1. 

Compensation  J911  .^  recent  bulletin  of 
in  Wisconsin,  the  Industrial  Commission 
of  that  state  reports  some 
of  the  results  of  the  law. 
.■\ccording  to  this  bulletin  it  has  been  found 
by  some  employers  that  the  cost  of  workmen's 
compensation  is  less  than  that  of  liability  in- 
surance; others  found  that  the  employer  is 
put  to  no  additional  expense.  The  act  has 
eliminatvd  annoyances  due  to  the  activities  of 
ambulance  chasing  lawyers  and  it  does  not 
encourage  malingering.  I'p  to  July  1,  1912, 
435  employers  with  63,7'28  employes  had  elect- 
ed to  accept  the  terms  of  the  act,  and  accord- 
ing to  the  industrial  commission  both  v^mploy- 
crs  and  workmen  are  well  satisfied  with  its 
working. 

Some   of  the  newspapers 

Road   Con-      '"  ^'"^  southwestern  part  of 

...        T3  this   country   make   a   pr.ac- 

dition  Ke-        (jj.p  ^-if  p,|i,iisi,j„j,  from  time 

ports.  to  time  reports  on  crop  and 

weather  conditions  in  the 
various  towns  in  the  states. 
The  same  principle  has  been  adopted  by  a 
few  newspapers  for  reporting  the  condition  of 
local  roads,  For  example,  the  Bloomington 
Pantagraph  devotes  a  half  column  to  reports 
on  the  condilion  of  roads  running  in  various 
directions  from  that  city.  Those  reports  state 
whether  certain  roads  are  muddy,  dusty  or  in 
bad  or  good  shape  for  automobiles.  The  pub- 
lication of  these  reports  is  an  indication  not 
only  of  the  growth  of  this  traflic,  but  of  the 
general  interest  which  is  now  being  luani- 
fcsted  in  good  roads. 
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Prof.  E.  B.  McDaniel  of  the  Uii!ver,sity  of 
South  Dakota  has  been  appointed  Assistant 
Professor  of  Engineering  at  the  University 
of  Illinois. 

Mr.  E.  L.  Burdick,  Assistant  Engineer  of 
Tests  of  the  Atchison,  Topeka  &  Santa  Fe 
Ry.,  with  office  at  Topeka,  Kan.,  has  resigned 
and  will  enter  the  employ  of  one  of  the  West- 
inghouse  companies. 

Rowan  Avrcs,  a  civil  engineer  of  Cincinnati. 
O.,  was  murdered  two  weeks  ago  near  Morelia 
in  the  Province  of  Michoacan  by  Mexican  in- 
surrectos.  His  body  was  recovered  and  was 
sent  to  Cincinnati.  O.,  for  burial. 

Mr  R  J  McComb,  heretofore  roadmaster 
of  the  Wheeling  &  Lake  Erie  R,  R.  at  Dillon- 
vale,  O..  has  been  appointed  Division  Engi- 
neer, with  office  at  Canton,  O.,  succeeding  Mr. 
C.  A.  Steele,  who  resigned  to  enter  the  service 
of  another  company. 

Mr.  Marsden  Manson  has  resigned  his  posi- 
tion as  City  Engineer  of  San  Francisco,  Cal., 
the  resignation  to  take  effect  on  Sept.  1.  Mr. 
M.  M.  O'Shaughnessy,  a  consulting  engineer, 
with  offices  in  San  Francisco,  has  been  men- 
tioned as  Mr.  Manson's  successor. 

Mr.  Geo.  M.  Arnold,  formerly  Division  En- 
gineer for  the  \\'estern  Maryland  R.  R.  on 
the  Connellsville  &  State  Line  extention,  has 
accepted  a  position  with  J.  G.  White  &  Co.  as 
assistant  engineer  on  the  Oakland  &  Antioch 
Ry.,  with  headquarters  at  Oakland,  Cal. 

Mr.  W.  H.  Hilburn,  Engineer  in  Charge  of 
contracts  Nos.  80,  8.5  and  90  on  the  New  York 
state  barge  canal,  has  been  assigned  as  engi- 
neer in  charge  of  the  state  bridge  at  Three 
River  Point,  known  as  contract  No.  lOL  The 
work  is  to  be  done  by  Banally  &  Ingersoll  of 
Rochester. 

Mr.  F.  Lavis,  M.  Am.  Soc.  C.  E.,  M.  Am. 
Rj'.  Eng.  Association,  has  been  appointed 
Chief  Engineer  of  the  .Argentine  Railway  Co. 
with  offices  at  261  Calle  Reconquista,  Buenos 
Aires.  He  still  retains  his  office  at  50  Church 
St.,   New   York.    This  company  has  taken  over 


some  existing  lines  of  railway  in  the  Argen- 
tine Republic^  and  will  build  several  new  hne^ 
and  extensions. 

Mr.  Thomas  Coltrin  Keefer,  C.  M.  G.  of 
Ottawa,  Can.,  has  been  elected  an  honorary 
member  of  the  Institution  of  Civil  Engineers. 
Mr  Keefer  has  taken  a  distinguished  pa"  in 
the  engineering  enterprises  which  have  aided 
so  largely  in  the  development  and  prosperity 
of  the  Dominion. 

Mr  Frank  W.  Hodgdon,  Chief  Engineer  of 
the  Directors  of  the  Port  of  Boston,  Mass., 
returned  last  week  from  Costa  Rica,  where 
he  has  been  spending  his  vacation  as  a  mem- 
ber of  the  commission  of  lengineers,  who  are 
making  a  survey  of  the  boundary  line  between 
Costa  Rica  and  Panama. 

W'esley  C.  Beach,  for  the  last  seven  years 
construction  engineer  for  the  Rock  Island 
R.  R.,  died  Aug.  24  in  Passavant  Hospital, 
Chicago,  following  an  operation.  Mr.  Beach 
was  48  years  old  "and  had  been  connected  wtih 
different  railroads  as  a  construction  engineer 
for  more  than  25  years.  He  is  survived  by  a 
widow  and  three  sons. 

Civil  Service  Examinations. 

The  U.  S.  Civil  Service  Commission,  Wash- 
ington, D.  C,  has  announced  an  examination 
to  secure  eligibles  from  which  to  make  cer- 
tification to  fill  a  vacancy  in  the  position  of 
engineer  of  tests  at  $2,000  per  annum  in  the 
Watertown  Arsenal,  Massachusetts,  Ordnance 
Department  at  Large,  and  vacancies  re- 
quiring similar  qualifications  as  they  may 
occur.  An  applicant  must  be  a  graduate 
in  civil  or  mechanical  engineering  with  not 
less  than  three  years'  experience  subsequent 
to  graduation.  He  must  also  have  had  ex- 
perience in  metallurgical  work,  in  the  making 
of  investigative  tests  of  engineering  materials, 
in  the  operation  of  testing  machines  and  in 
the  interpretation  of  results.  Competitors  will 
not  be  assembled  for  any  of  the  tests,  but  will 
be  rated  according  to  their  training,  e.xperi- 
ence  and  original  investigations,  as  shown  in 
application  and  examination  Form  1312,  and 
corroborative  evidence.  Applications  must  be 
filed  with  the  Commission  at  Washington  prior 
to  the  hour  of  closing  business  on  Sept.  21, 
1912. 


INDUSTRIAL 


The  Southern  office  of  the  Barrett  Manu- 
facturing Co.  is  now  located  at  Corey,  Ala. 
(Birmingham). 

Peter  E.  Meagher,  409  W.  Michigan  St.. 
Duluth,  Minn.,  has  taken  the  agency  for  Beall 
Bros.'  complete  line  of  all  their  different  sizes 
of  shovels,  spades,  scoops,  picks,  and  mining 
tools,  and  will  carry  a  full  line  in  stock  at 
Duluth. 

The  roof  of  the  stock  room  of  the  Knerr 
Board  &  Paper  Co.,  a  paper  mill  in  Indiana, 
was  set  on  fire  by  lightning.  The  damage 
w^as  confined  to  the  roof  and  held  within 
$1-50  by  the  opening  of  the  automatic  sprinklers 
which  promptly  put  the  fire  out. 

The  Jeffrey  Manufacturing  Co.,  makers  of 
coal-mining  equipment,  elevating,  conveying 
and  transmission  machinery,  has  recently 
moved  its  Chicago  offices  from  the  Fisher 
BIdg.  to  the  McCormick  BIdg.  S.  S.  Shive  is 
sales  manager  in  the  Chicago  district. 

The  Robert  W.  Hunt  Co..  of  Chicago,  111., 
on  Aug.  1,  assumed  the  inspection  of  locomo- 
tives and  passenger  equipment  for  the  Illinois 
Central.  In  addition  to  the  superintendence  of 
construction  at  the  various  locomotive  and  car 
plants,  the  seri'ice  will  include  the  inspection 
at  point  of  manufacture  of  various  specialties 
entering  into  the  construction  of  the  locomo- 
tive. 

Mr.  Leroy  A.  Kling,  who  has  been  con- 
nected for  some  time  past  with  two  well 
known  crusher  companies  in  Cedar  Rapids,  la., 
has  accepted  a  position  with  the  Wheeling 
Mold  &  Foundry  Co..  of  Wheeling,  W.  \'a., 
as  sales  manager  of  the  Road  Machinery 
Department.  This  concern  has  built  much  of 
the  important  machinery  for  the  Panama 
Canal.  They  will  eventually  manufacture  a 
complete  line  of  road  building  machinery,  in- 
cluding a  modern  crusher,  adjustable  to  crush 
to  any  size,  pulverizers,  rolls,  screens,  eleva- 
tors, trucks  and  graders.  Mr.  Kling's  con- 
nection with  these  people  begins  at  once. 


RAILWAYS,    STEAM    AND     ELECTRIC 


Alabama. 

®J.  J.  King,  Consul,  Ala.,  has  been  awarded 
a  contract  for  a  5-mile  extension  of  the  Ala- 
bama &  Northwestern  R.  R.  from  Lewiston 
to  Sweetwater,  Ala.  Wm.  Toxey,  Mobile, 
Ala.,   is   Chief   Engineer. 

Surveys  have  be«n  resumed  for  the  proposed 
trolley  lines  to  the  top  of  Lookout  Mountain, 
and  there  are  prospects  that  construction  work 
may  be  started  by  Oct.  1.  Louis  Hart,  Gads- 
den, Ala.,  is  the  promoter. 

Arizona. 

®MacArthur  Bros.  Co.,  277  Dearborn  St., 
Chicago.  111.,  has  been  awarded  the  contract 
for  building  a  S-mile  line  at  Miami,  Gila 
County.  Arizona,  for  the  Inspiration  Copper 
Co.  This  line  is  to  be  used  to  bring  ores  from 
the  mines  to  the  smelter.  The  contract  in- 
cludes 350,000  cu.  yds.  of  unclassified  excava- 
tion. Maurice  Ryan,  Miami,  Ariz.,  has  a 
sub-contract  on  this  work.  MacArthur  Bros. 
Co.  also  have  three  miles  of  work  for  the  Ari- 
zona Eastern  Ry.  in  the  same  vicinity,  from 
Miami  to  Live  Oak.  This  contract  calls  for 
about  150,000  cu.  yds.  of  grafimn.  work.  This 
piece  of  road  is  being  built  for  a  connection 
with  the  Inspiration  G"';v.er  Co.'s  line. 

Arkansas. 

The  Batesville  &  Northwestern  Rv.  Co.  of 
Batesvillc  has  been  charterec'  wi''-.  :■  .aivt-U 
stock  of  $500,000,  all  of  v/hich  i.^.  rr;vo:ied  to 
have  been  subscribed,  and  propo-ei  •'o  hw'Ad  a 


railroad  00  miles  long  beginning  at  Batesville 
and  traversing  Independence.  Sharp  and  Law- 
rence counties  and  connecting  with  the  St 
Louis  and  San  Francisco  R.  R.  This  company 
takes  over  the  rights  of  the  old  Missouri, 
Arkansas  &  Southwestern  R.  R.  Co.,  char- 
tered about  two  years  ago. 

California. 

The  Afterthought  Copper  Co.  has  acquired 
the  16-mile  railroad  between  Anderson  and 
Bella  Vista  and  will  extend  the  line  12  miles 
to  its  mines  and  smelter  at  Ingot.  Bids  on  the 
construction  work  have  already  been  taken 
by  the  Copper  Co. 

The  Los  Angeles  Investment  Co.  of  Los  An- 
geles, is  reported  to  be  considering  building  an 
electric  railway  from  Los  Angeles'' to  the  beach 
at  Venice,  for  land  development  purposes  It 
IS  reported  that  the  Santa  Fe  System  will  soon 
petition  the  County  Supenasors  at  San  Ber- 
nardino for  the  privilege  of  building  a  spur 
out  from  either  Cucamonga  or  Upland  to  tap 
the  Joamosa  section. 

Plans  and  specifications  for  the  extension 
of  the  Geary  St.  Municipal  Street  Ry.  of  San 
Francisco  from  33rd  .Ave.  to  Ocean  Beach 
will  be  completed  by  Sept.  1.  Bids  for  build- 
mg  the  extension  as  well  as  the  Market  St. 
extension  will  be  asked  shortly  by  the  Board 
of  Public  Works.  F.  J.  Churchill,  1231  Mar- 
ket St.,  San  Francisco,  is  Sccretarv. 

Construction  work  has  been  started  at  Rich- 
mond,  Cal,   on   the   extension  of  the   electric 


indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


railway  system  of  the  Southern  Pacific  into 
that  city.  The  extension,  including  the  loop 
line  in  the  city,  will  be  nine  miles  long  and 
will  cost  $1,085,000.  The  B.  W.  Perrin  Co. 
has  the  contract. 

The  San  Francisco-Oakland  Terminal  Rys. 
Co.,  Oakland,  has  announced  that  it  was 
ready  to  begin  the  work  of  making  a  solid  fill 
of  its  trestle  on  the  western  water  front  at 
Oakland.  The  work  will  be  a  preliminary 
step  to  the  expenditure  of  $5,000,000  in  im- 
provements in  the  Key  Route  basin.  The  cor- 
poration already  has  the  permission  of  the 
Federal  authorities  to  fill  in  the  trestle  to  a 
point  about  two  miles  from  the  mainland.  To 
comply  with  the  initial  plans  of  the  company 
It  is  desired  to  make  the  fill  extend  to  the 
terminal  of  the  Key  Route  trestle,  a  distance 
of  more  than  5,000  ft.  from  the  point  to  which 
the  corporation  now  has  permission  to  work 
to.  Work  on  that  portion  of  the  trestle  near- 
est the  mainland  has  already  been  started. 
The  trestle,  when  filled  in  solidly,  will  form 
a  quay  wall.  It  is  to  be  widened  so  as  to  ac- 
commodate eight  tracks  which  will  lead  to  the 
piers  and  docks  of  the  company  at  the  termi- 
nal, more  than  three  miles  from  the  present 
western  water  front  short  line. 

The  State  Railroad  Commission  has  granted 
permission  to  the  Sacramento  Valley  Electric 
Ry.  Co.  to  issue  .30,f>00  shares  of  'preferred 
stock  of  the  par  value  of  $3,000,000,  and  com- 
mon stock  to  the  value  of  $750,000.  This 
■electric  line  is  to  begin  ;it  Red  Bluff  aHd  run 
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through  Tehama,  Glenn,  Colusa  and  Yolo 
counties  into  Woodland  and  thence  to  Dixon 
in  Solana  County,  where  it  is  proposed  to  con- 
next  with  the  Antioch  &  Eastern  Ky.  It  is 
also  proposed  to  run  a  branch  from  Colusa  to 
Williams.  The  estimated  length  of  the  line 
is  160  miles  and  its  cost,  exclusive  of  rights- 
of-way,  $4,700,000.  Subscriptions  have  been 
received  for  1,600  shares  of  the  common  stock 
of  a  par  value  of  $160,000,  and  $16,000  has 
been  paid  in  cash.  The  company  proposes  to 
secure  rights-of-way  by  paying  for  them  with 
common   stock. 

Officials  of  the  Pacific  Electric  Ry.,  Paul 
Shoup,  President,  Los  Angeles.  Cal.'  have 
been  mapping  out  the  route  for  the  proposed 
extension  from  Redlands  to  Redlands  Junction 
and    Loma   Linda. 

Colorado. 

Advices  from  Denver  state  that  the  deal  for 
the  transfer  of  the  Denver,  Northwestern  & 
Pacific  Ry.  to  the  Erb  interests  has  been 
closed.  It  is  believed  that  the  new  owners 
will  not  undertake  any  extensions  until  the 
road  is  placed  on  a  paying  basis.  As  soon  as 
this  is  done,  it  is  probable  that  arrangements 
will  be  made  to  extend  the  line  both  to  the 
south  and  west  to  connect  with  other  lines 
and  carry  products  of  Western  Colorado  and 
Eastern  Utah.  It  is  reported,  however,  that 
possibly  $1,2.50,000  will  be  expended  for  im- 
mediate improvements. 

The  Denver  Union  Terminal  Ry.  Co.  of 
Denver,  Colo.,  which  filed  its  articles  of  in- 
corporation last  week,  was  organized  to  take 
over  the  old  Union  Depot  Co.  of  Denver  and 
to  make  improvements  to  the  property.  It  is 
probable  that  the  principal  work  will  not  be 
commenced  until  next  year.  The  directors  of 
the  company  are :  A.  L.  jMohler  and  W.  B. 
Scott  for  the  Union  Pacific,  E.  L.  Brown  and 
J.  B.  Andrews  for  the  Denver  &  Rio  Grande. 
F.  C.  Fox  and  H.  T.  Rogers  for  the  Santa  Fe. 
A.  D.  Parker  and  H.  W.  Cowan  for  the  Col- 
orado &  Southern,  D.  Miller  and  H.  E.  Byram 
for  the  Burlington  and  A.  C.  Ridgway  and 
A.  E._  Sweet  for  the  Rock  Island. 

It  is  reported  here  in  Denver  that  a  plan 
is  under  consideration  for  the  formation  of  a 
company  to  drive  a  tunnel  through  the  Conti- 
nental divide  to  enable  the  Denver,  North- 
western Pacific  R.  R.  to  reach  Salt  Lake  City. 
It  is  understood  that  the  company  will  op- 
erate the  tunnel  on  a  toll  basis,  charging  tolls 
on  all  freight  and  passenger  business,  and  at 
the  end  of  five  years  will  sell  the  tunnel  to 
the  railroad.  It  is  believed  that  the  tunnel 
could  be  built  for  about  $3,500,000.  James 
A.  Mcllwee,  a  well  known  tunnel  contractor, 
is  said  to  be  interested  in  the  project. 

Florida. 

The  Henderson-Waits  Lumber  Co..  Cary- 
ville,  Fla.,  has  started  grading  work  for  its 
proposed  railroad. 

Georgia. 

The  Georgia  &  Carolina  Ry.  Co.,  mentioned 
in  our  last  issue,  has  been  chartered  with  a 
minimum  capital  stock  of  $100,000.  The  com- 
pany proposes  to  build  and  operate  a  railway 
between  Columbia  and  North  Augusta,  a  dis- 
tance of  about  75  miles.  The  road  will  very 
probably  be  operated  by  electricity.  James  U. 
Jackson,  A.  .A..  Walden,  L.  J.  Williams,  J.  L. 
Barksdale,  Walter  M.  Jackson,  Jr.,  of  North 
Augusta  and  Frank  F.  Courtney  of  Augusta, 
Ga.,  are  interested. 

The  Southern  Ry.,  B.  Herman,  Chief  Engi- 
neer Maintenance  of  Way,  Washington,  D.  C, 
is  to  convert  the  Pine  Mountain  tunnel,  lo- 
cated between  Pinedale  and  Nebula,  on  the 
Atlanta-Columbus  line,  into  an  open  cut.  The 
work  will  require  a  considerable  amount  of 
excavation,  and  will  be  starfrd  at  once.  ^ 

Surveys  are  underway  for  the  projected 
line  of  the  Perry,  Macon  &  Northern  Ry.  As 
proposed,  the  line  will  be  about  M  miles  long 
and  will  extend  from  Perry  to  Macon.  The 
company  has  been  organized  with  a  capital 
stock  of  $100,000  and  will  apply  shortly  for  a 
charter.  E.  M.  Beckman,  Perry,  Ga..  one  of 
the  promoters,  is  to  construct  the  road.     Capt. 


William   C.    White,   Macon,   Ga.,  is   the  Engi- 
neer. 

Idaho. 

Surveys  are  reported  to  have  been  started 
for  the  projected  electric  line  of  the  Nez 
Perce  &  Idaho  R.  R.  Co.  of  Nez  Perce.  The 
lines  are  being  run  across  the  Craig  Moun- 
tain from  Forest  to  Waka  and  through  the 
Tammany  section  to  Lewistown.  Z.  A.  John- 
son, Nez  Perce,  Idaho,  is  the  promoter  and 
Fred  Warren,  Nez  Perce,  is_Chief  Engineer. 

The  Spokane  &  Inland  timpire  R.  R.,  R. 
Budd,  Chief  Engineer,  Spokane,  Wash.,  has 
about  completed  surveys  for  an  extension  from 
Milwood,  Idaho,  to  Newman  Lake. 

Illinois. 

The  Central  Illinois  Traction  Co.  of  Mat- 
toon,  111.,  has  increased  its  capital  stock  from 
$25,000  to  $1,500,000. 

The  Union  Railway  &  Power  Co.  of  Chi- 
cago has  been  incorporated  with  a  capital 
stock  of  $10,000  for  the  purpose  of  operating 
railways.  The  incorporators  are  Thomas 
Simson,  Jr.,  Chicago ;  F.  Arthur  Jost  and  John 
J.  Maguire. 

The  meeting  of  stockholders  of  the  Chicago 
&  -Alton  R.  R.,  scheduled  to  take  place  on  Aug. 
19.  was  postponed  until  Sept.  20,  because  the 
provisions  of  the  law  requiring  publication  of 
notices  had  not  been  fully  complied  with.  The 
stockholders  will  be  asked  to  approve  a  pro- 
posed issuance  of  $20,000,000  of  bonds  to  be 
used  in  refunding  certain  obligations  of  the 
company  and  financing  a  number  of  improve- 
ments. At  the  present  time  the  C.  &  A.  is 
devoting  considerable  attention  to  the  revi- 
sion of  grades  and  track  elevation  in  the  cities 
of  Chicago  and  Joliet,  III.  This  year  the  man- 
agement will  probably  devote  about  $1,000,000 
to  deferred  maintenance,  while  probably  in  the 
neighborhood  of  $2,500,000  will  be  expended 
for  improving  terminal  facilities  and  in  grade 
revisions.  H.  T.  Douglas,  Jr.,  Chicago,  111., 
is  Chief  Engineer. 

In  connection  with  its  grade  revision,  sec- 
ond track  and  other  work,  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  moved  2,417,053  cu. 
yds.  of  material  during  the  month  of  July. 
Of  this  amount  2,135,053  cu.  yds.  was  moved 
■  by  contract,  principally  in  grading  revision 
and  second  track  work,  on  the  H.  &  D.  divi- 
sion in  Minnesota  and  South  Dakota  and  on 
the  C.  &  C.  B.  division  in  Iowa.  The  remain- 
der was  moved  by  company  forces  in  grading 
new  yards  at  Godfrey  and  Savanna,  111.  These 
totals  do  not  include  numerous  small  items  of 
grading,  such  as  bridge  filling,  etc.  _ 

Indiana. 

The  Northern  Indiana  Ry.  Co.,  South  Bend, 
Ind.,  is  considering  plans  for  the  double  track- 
ing of  the  south  side  Mish.'iwaka  car  line  be- 
tween Sample  St.  and  Springbrook  Park. 

The  Chicago,  South  Bend  &  Northern  In- 
diana Ry.  (electric),  501  Main  St.,  Lafayette, 
Ind.,  is  reported  to  be  planning  the  immediate 
double  tracking  of  its  line  at  Mishawaka. 
About  1%  miles  of  new  track  will  be  required 
and   the  improvement  will  cost  about  $50,000. 

Iowa. 

®01sen  &  Buis,  St.  Joseph.  Mo.,  have  been 
awarded  llie  contract  for  gradin.g  22  miles  of 
line  from  Creston  to  Maxberg  for  the  Cres- 
ton,  Winterset  &  Des  Mojnes  R.  R.,  a  new 
company.  The  contract  includes  about  250,- 
000  cu.  vds.  of  excavation. 

The  Mason  City  &  Clear  Lake  Ry..  W.  E. 
Brice,  President,  Mason  Citv.  is  to  expend 
$;35,000  to  $50,000  at  Mason  "City,  la.,  in  the 
near  future  for  a  new  passenger  and  freight 
depot,  extended  yards  and  a  stub  line  to  the 
plant  of  the  Iowa  Sugar  Refining  Co. 

Kentucky. 

It  is  reported  that  the  directors  of  the  Louis- 
ville &  Nashville  R.  P.  will  meet  at  New  York 
on  Aug.  29  to  authorize  the  issuance  of  ,$40,- 
000,000  of  capital  stock.  It  is  stated  that  the 
proceeds  from  the  sale  of  Ibis  stock  will  be 
used  for  the  purchase  of  a  number  of  other 
lines  and  for  the  construction  of  new  lines 
and    extensions.     Tlicsc    latter    improvements 


are  said  to  include  the  following:  An  exten- 
sion from  Jackson,  Breathit  County,  through 
the  wood  and  coal  region,  to  a  point  near 
Pikeville,  in  Pike  County.  This  extension  will 
touch  at  Hazard,  the  capita!  of  Perry  County, 
and  Whitesburg,  the  capital  of  Letcher  Coun- 
ty. The  distance  will  be  about  100  miles. 
From  a  point  near  Whitesburg,  not  yet  select- 
ed, it  is  stated  the  line  will  be  pushed  over 
to  Norton,  W.  Va.,  connecting  with  the  Nor- 
folk &  Western.  Another  improvement  calls 
for  a  new  route  from  Madison,  Sumner  Coun- 
ty, Tennessee,  to  a  point  six  miles  south  of 
Nashville,  a  distance  of  about  35  miles. 

The  Owensboro  City  R.  R.  Co.,  Owensboro, 
Ky.,  is  to  extend  its  Crittenden  St.  line  to  the 
slcnotype  factory,  west  of  the  city,  in  the 
Hickman  and  Ebbert  addition. 

Louisiana. 

®W.  M.  Wren,  New  Orleans,  La.,  has  been 
awarded  the  contract  for  completing  the  slips 
at  Chalmette,  New  Orleans,  for  the  Frisco 
System.     The  work  will   cost  about  $300,000. 

The  Gulf  Course  R.  R.  Co.  has  applied  fof 
a  charter  and  proposes  to  construct  a  line 
through  the  parishes  of  Natchitoches,  Rapides, 
Vernon  and  Calcasieu.  It  is  understood  that 
the  company  has  been  organized  to  build  an 
extension  of  the  Louisiana  &  Northwestern 
R.  R.  south  from  Natchitoches  to  Opelousas. 
J.  A.  Knox,  Homer,  La.,  is  Engineer  of  the 
Louisiana  &  Northwestern  and  G.  W.  Hunter, 
705  Olive  St.,  St.  Louis.  Mo.,  is  President. 

Massachusetts. 

The  Grand  Trunk  Ry.  has  preliminary  sur- 
veys well  along  in  Massachusetts  for  its  new 
line  into  Boston.  The  surveys  have  been  made 
down  through  Tyngsboro,  Lowell,  Belleview, 
Bedford,  Lexington,  Waverly  and  Arlington 
for  the  northern  entrance  into  Boston.  As 
projected  this  line  will  start  either  at  White 
River  Junction,  Vt.,  or  Bellows  Falls,  Vt. 

Michigan. 

The  Michigan  Central  R.  R.  has  petitioned 
the  City  Council  of  Detroit,  Mich.,  for  per- 
mission to  construct  two  series  of  team  sid- 
ings on  the  east  side  of  the  city  off  the  "in- 
ner belt."  The  estimated  cost  of  the  sidings 
is  about  $40,000. 

It  is  stated  that  the  Grand  Trunk  Ry.,  H.  R. 
Safford,  Chief  Engineer,  Montreal,  Que.,  will 
start  work  at  once  on  its  new  extension  from 
Cass  City  to  Bad  Axe. 

Business  men  of  Alpena,  Mich.,  have  raised 
enough  money  to  pay  for  the  right  of  way  for 
the  Boyne  City,  Alpena  &  Gaylord  R.  R.  from 
the  west  county  line  to  its  terminal  on  the 
lake  in  Alpena. 

Right  of  way  is  being  acquired  for  the  proj- 
ected line  of  the  Michigan  &  Indiana  R.  R.  Co. 
This  company  proposes  a  line  from  Fort 
Wayne,  Ind.,  to  Lansing,  Mich.,  to  be  oper- 
ated by  gasoline  motors.  .-K.  E.  EUerton, 
Jackson.   Alicli.  is  interested. 

It  is  expected  that  the  Michigan  United 
Traction  Co.,  Jackson,  Mich.,  will  take  imme- 
diate action  for  securing  the  right  of  way  for 
its  proposed  Kalamazoo  and  Battle  Creek  In- 
terurban  line  to  Gnrnd  Rapids,  Three  or  four 
routes  for  the  proposed  interurban  arc  under 
consideration  and  it  is  stated  that  the  choice 
of  one  will  soon  be  made  and  that  much  of 
the  grading  will  be  done  this  season,  while 
the  actual  track  laying  will  be  started  next 
spring 

Minnesota. 

®The  Minneapolis  Steel  S:  Machinery  Co., 
Minneapolis.  Minn.,  has  been  awarded  the  con- 
tract for  3,500  tons  of  structural  steel  for  the 
new  Great  Northern  station  at  Minneapolis. 
G.  W.  Gindele  &  Co.,  Chicago,  III.,  have  the 
gciuTal  contract.  The  first  delivery  of  steel 
is  to  be  ready  by  Nov.  1. 

The  Minneapolis  &  St.  Louis  R.  R.  is  plan- 
ning to  enlarge  its  yards  at  .\lbert  Lea.  >Iinn., 
and  at  Mason  City,  la. 

Engineers  arc  at  work  in  Hubbard  County, 
Mimi..  laying  out  an  extension  for  the  Min- 
neapolis &  St.  Louis  and  Minnesota  &  Inter- 
national railroads  to  connect  with  a  Canadian 
trunk   line   on   the  other   side  of   the  border. 


►J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  work  is  part  of  the  plan  by  Newman  Erb 
and  his  associates  to  establish  railroad  con- 
nections between  the  Gulf  of  Mexico  and  Hud- 
son Bay. 

Dale  &  Bumgardner.  railway  contractors,  M. 
Paul,  havT;  a  contract  for  grading  and  level- 
ing the  ground  for  the  ore  stock  pile  at  the 
Adams  mine,  three  miles  southwest  of  Deer- 
wood. 

Duluth  and  the  Ranges. 

BY    PETER    E.    ME.VGHER. 

®C.  R.  McLean,  the  contractor,  was  a  call- 
er, and  one  of  the  jobs  that  he  was  awarded 
recently  was  the  making  of  a  rill  for  the  city 
of  Duiuth,  amounting  to  about  $14,000.  He 
will  start  on  this  job  immediately. 

®P.  G.  Pastoret,  Duluth,  Minn.,  was  a  call- 
er and  stated  that  his  firm  had  been  awarded 
a  sewer  contract  by  the  village  of  Cuy- 
una.  amounting  to  about  $18,000,  and  that  they 
would  start  on  the  same  inmiediatcly.  They 
were  al.so  awarded  another  small  contract 
by  the  village  of  Crosby.  Minnesota,  and  have 
already  started  on  that  work. 

®The  Barnett  &  McQueen  Co.,  which  is  the 
Canadian  end  of  the  Barnett  &  Record  Co.  of 
Duluth,  were  awarded  a  contract  by  the  Ca- 
nadian Government  last  week  to  erect  a 
large  grain  elevator.  Amount  of  the  contract, 
$1,1T9..503,  and  it  is  to  be  completed  by  Sept. 
29.   1913. 

J.  B.  Rhodes,  representing  the  Western 
Wheeled  Scraper  Co.,  is  here  with  us  at  the 
present  time. 

Fred  Chamberlain,  general  agent  in  the  state 
of  Minnesota  for  the  Austin  Manufacturing 
Co.,  spent  two  or  three  days  in  Duluth  last 
week. 

George  F.  King,  contractor,  was  ■  a  caller 
and  he  is  engaged  at  the  present  time  in  some 
grading  and  sewer  contracts  for  the  city  of 
Duluth. 

G.  T.  Bergan,  representing  the  Taylor  Iron 
&  Steel  Co.  was  a  caller  and  stated  business 
was  very  good  in  his  line,  and  left  for  a  trip 
to  the  Twin  Cities. 

L.  E.  Bimigardner,  of  the  steam  shovel  firm 
of  Dale  &  Bumgardner,  was  a  caller  last  week. 
They  are  not  doing  a  great  deal  of  work  this 
year. 

J.  W.  Beall,  President  of  Beall  Bros.,  manu- 
facturers of  shovels,  scoops,  picks  and  minin.g 
tools,  spent  a  day  in  Duluth  recently.  He  just 
returned  from  a  four  months'  trip  in  Europe, 
and  stated  that  he  found  business  on  his  ar- 
rival home  very  good.  He  looks  forward  to 
one  of  the  most  successful  years  in  the  his- 
tory  of  their   business. 

R.  H.  Rossiter,  representing  the  Marion 
Steam  Sho\'«l  Co.,  who  has  been  in  the  citv 
for  some  time,  left  for  a  trip  to  the  South- 
west. 

C.  Ekstrom,  of  P.  E.  Bergman  &  Co.,  con- 
tractors, was  a  caller  last  week,  and  gave  us 
a  small  order  for  some  equipment. 

The  labor  situation  in  Duluth  has  not 
changed  any  as  yet,  and  is  still  in  a  verv 
serious  condition,  and  as  stated  in  our  last 
letter,  it  is  the  worst  we  have  seen  in  10  years, 
but  1  believe  that  in  about  three  weeks  it  will 
loosen  up  some,  because,  although  the  work 
in  the  harvest  fields  is  not  over,  there  are  so 
many  men  in  Dakota  now  that  there  is  not 
enough  work  for  them.  A  great  many  men 
that  went  out  to  the  har\'est  fields  this  year 
had  things  misrepresented  to  them,  and  they 
would  be  far  better  ofif  if  they  would  stav  at 
home  and  get  the  good  steady  wages  that 
everybody  is  pa\ing  them  to  go  out  to  the  har- 
vest fields  and  take  chances  of  getting  work 
with  thousands  of  other  men. 

Contractors,  and  any  other  firms  engaged  in 
the  construction  line,  are  invited  to  make  the 
offices  of  Peter  E.  Meagher.  409  W.  Michigan 
St..  Duluth,  Minn.,  their  headquarters  while 
in  this  vicinity. 

Mississippi. 

The  project  for  the  construction  of  an  elec- 
tric intern rban  line  to  connect  McComb  City, 
Summit.  Whitestown,  Magnolia  and  Ferii- 
wood,  all  Pike  County  towns,  has  been  re- 
vived   and    negotiations    are    underway    with 


esatern  capitalists  to  take  over  the  bond  issue. 
Clem  V.  Ratcliff,  Summit,  is  interested. 

The  Meridian  Light  &  R.v.  Co.,  A.  B.  Pater- 
son,  General  Manager,  Meridian,  Miss.,  is  con- 
templating the  -extension  of  its  8th  bt.  car 
line  to  Oakland  Heights,  a  distance  of  li 
blocks  from  the  present  terminals. 
Montana. 

The  Pollevs  Lumber  Co..  according  to  ad- 
vices from  Saltese,  Mont.,  has  made  surveys 
up  Packer  Creek  for  a  new  logging  road,  grad- 
ing work  on  which  is  to  be  started  shortly 

©The  contract  for  constructing  the  new  line 
of  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  down  Silver  Bow  Canyon  and  into  Butte 
has  been  awarded  to  Ale.K  McDougall,  i\i 
Lewis  Bldg.,  Portland,  Ore. 

Nebraska. 

The  Union  Pacific  Ry.  is  understood  to  be 
planning  the  immediate  construction  of  12 
miles  of  track  from  Gering,  Nebr..  to  Mitchell. 

The  Omaha,  Lincoln  &  Beatrice  Ry.  Co., 
1400  O  St.,  Lincoln,  is  considering  an  exten- 
sion from  its  present  line  on  Warren  Ave. 
into  Universitv  Place,  a  suburb  of  Lincoln. 

It  is  now  stated  that  the  United  Pacific  has 
decided  on  a  new  route  for  its  train  from 
Denver,  Colo.,  to  St.  Joseph,  Mo.  According 
to  this  report  the  route  will  be  over  the  main 
line  from  Denver  via  Julesburg  to  Gibbon, 
Neb.,  thence  over  a  new  road  to  Hastings, 
from  which  point  it  wnll  use  the  tracks  of  the 
St.  Joseph  &  Grand  Island  into  St.  Joseph. 
The  Union  Pacific  a  short  time  ago  took  out 
articles  of  incorporation  for  the  line  from 
Gibbon,  Nebr.,  and  at  the  coming  meeting  of 
the  stockholders  of  the  St.  Joseph  &  Grand 
Island  R.  R.  a  vote  will  be  taken  on  issuing 
bonds   for  improvements. 

New  Jersey. 

®J.  F.  Shanley  Co..  Newark,  N.  J.,  has  been 
awarded  the  contract  by  the  Trenton  Terminal 
Ry.  Co.  for  the  completion  of  its  line  from 
Bayway,  Elizabeth  to  Bonhamtown.  Middlesex 
County.  The  Trenton  Terminal  Ry.  Co.  is  a 
subsidiary  of  the  Public  Service  Ry.  Co.  of 
Newark.  The  construction  of  this  road  will 
complete  the  link  in  the  fast  line  from  Tren- 
ton to  Elizabeth  begun  some  ten  years  ago. 
At  that  time  the  road  was  run  as  far  as  Mill- 
town,  outside  of  New  Brunswick.  The  Pub- 
lic Service  now  runs  from  Milltown  to  New 
Brunswick  and  from  there  to  Bonhamtown. 
The  line  will  be  steam  road  construction  and 
interurban  operation.  Most  of  the  road  from 
Trenton  will  be  on  private  right  of  way.  The 
entrance  into  Elizabeth  will  be  on  a  private 
road  on  an  elevation. 

New  Mexico. 

The  Santa  Fe  System  has  recently  author- 
ized the  following  improvements  with  esti- 
mated cost :  Albuquerque  division,  grade  re- 
duction and  second  track  work,  $1,033,001 ; 
widening  cuts,  Rio  Puerco  to  Suwanee.  $61,- 
743 :  minor  improvements,  $38,000.  Arizona 
division,  minor  improvements,  $17,500.  Beau- 
mont division,  minor  improvements,  $4,000. 
Colorado  division,  widening  banks  and  cuts, 
$90,900;  minor  improvements,  $10,000.  Eastern 
division,  _  minor  improvements,  $17,000.  Illi- 
nois division,  minor  improvements,  $7,000. 
Kansas  City  division,  additional  track  facili- 
ties at  Argentine,  $46,000.  Los  Angeles  di- 
vision, minor  improvements,  $53,000.  Mis- 
souri division,  minor  improvements,  $15,000. 
New  Mexico  division,  minor  improvements, 
$29,000.  Northern  division,  reinforced  concrete 
viaduct  at  Dallas  over  Merlin  St.,  $47,084;  im- 
proving water  plant  at  yards  m  Clebourne, 
$33,000;  minor  improvements,  $30,000.  Okla- 
homa division,  minor  improvements,  SiO.OOO. 
Panhandle  division,  minor  improvements,  $15,- 
000.  Pecos  division,  minor  improvements, 
$212,000.  Plains  division,  ballasting  and 
widening  banks  from  Amarillo  to  Te.xas-New 
Mexico  state  line,  $38,900:  minor  improve- 
ments, $21,000.  Rio  Grande  division,  minor 
improvements,  $27,000.  So-.ithcM  division, 
constructing  yard  tracks,  c--;v;',;,;  r:-;;r.  boxes! 
water  and  fuel  oil  cranes,  iOi^OOO,  at  Lometa; 


minor  improvements,  $12,000.  Texas  &  Gulf 
Ry.,  minor  improvements,  $18,000.  Valley 
division,  constructing  second  track  from  west: 
end  Calua  yard  to  Fresno,  $42,354;  minor  im- 
provements, $97,000. 

New  York. 

®J.  M.  Holler,  Albany,  X.  Y.,  has  been 
awarded  the  contract  for  the  masonry  work 
for  the  elimination  of  the  Robinson  St.  grade 
crossing  over  the  Delaware  &  Hudson  Ry. 
at  Binghamton. 

The  Public  Service  Commission  for  the 
First  District,  New  York  City,  has  received 
the  report  of  Robert  Ridgway,  Acting  Chief 
Engineer,  on  the  progress  of  subway  construc- 
tion for  the  month  ending  Aug.  15,  1912.  The- 
report  shows  that  there  is  now  under  construc- 
tion 13%  miles  of  4-track  subway  in  Manhat- 
ton.  The  Bronx  and  Brooklyn  under  contracts 
aggregating  about  $62,000,000.  Five  thousand 
men  are  engaged  every  day  on  the  work.  This 
includes  about  8  miles  of  4-track  subway  on 
the  Lexington  .Ave.  lines.  4  miles  of  4-track 
subvvav  on  the  Fourth  .-Xve.  line  in  Brooklyn, 
and  U/4  miles  of  4-track  subway  on  the  Cen- 
tre St.  Loop  in  Manhattan.  The  Fourth  Ave. 
subway  and  the  Centre  St.  Loop  are  nearly 
completed,  and  when  finished,  will  be  operated 
by  the  Brooklyn  Rapid  Transit  Co.  The 
Fourth  Ave.  subway  will  connect  the  Brook- 
lyn Rapid  Transit  lines  to  South  Brooklyn 
and  Conev  Island  with  Manhattan  by  the  new 
Manhattan  bridge,  and  later,  will  have  another 
connection  bv  means  of  a  tunnel  under  the 
East  River  "from  Montague  St.,  Brooklyn. 
The  Centre  St.  Loop  which  connects  with  the 
Williamsburg  and  Manhattan  bridges  will  be 
used  to  bring  in  a  large  portion  of  the  elevated 
railroad  traflnc  of  the  Brooklyn  Rapid  Transit 
Co.  from  other  parts  of  Brooklyn,  and  will 
thus  relieve  the  crush  on  the  old  Brooklyn 
bridge. 

North  Dakota. 

Reports  from  Alexander,  N.  Dak.,  state  that 
engineers  of  the  Great  Northern  Ry.  are  go- 
ing over  the  lin«  located  through  that  place 
and  making  preparations  for  the  beginning  of 
grading  work.  It  is  stated  that  construction 
work  will  begin  shortly  and  that  the  line  will 
be  continued  westward  into  Montana.  The 
line  will  require  the  construction  of  14  bridges 
between  the  Missouri  Crossing  at  the  mouth 
of  Cherry.  Winston  Bros..  Globe  Bldg.  Min- 
neapolis. Minn.,  are  understood  to  have  the 
general  contract. 

Oklahoma. 

The  Oklahoma  City  Traction  Co.,  Oklahoma 
City,  has  started  work  on  the  construction  of 
18  miles  of  single  track,  which  will  include- 
practically  all  of  the  principal  streets  in  the 
southern  part  of  the  city.  The  company  al- 
ready has  about  three  miles  of  line  in  opera- 
tion. The  construction  of  the  proposed  new 
line  represents  an  expenditure  of  approxi- 
mately $500,000. 

The  Ardmore  Western  Interurban  Ry.  Co. 
of  .\rdmore,  Okla..  chartered  two  weeks  ago, 
with  a  capital  stock  of  $250,000,  proposes  the 
construction  of  a  line  from  Ardmore  north 
and  northw-est  through  Carter,  Jefferson  and 
Love  counties,  terminating  at  Ardmore,  a  dis- 
tance of  about  100  miles  in  ihe  belt.  A  branch 
line  is  provided  for  from  Springer  into  Mur- 
ray County,  about  20  miles.  The  estimated' 
cost  of  construction  is  $10,000  per  mile.  The 
incorporators  are  J.  S.  Owen,  D.  E.  .Mien, 
T.  C.  Bridgeman.  W.  R.  Bumitt,  C.  B.  Ken- 
drick  and  R.  A.  White  of  .\rdmore  and  Jesse 
L.  Jordan  of  Marietta. 

Oregon. 

The  Independence  &  ^lonmouth  R.  R.,  now 
operating  l9  miles  of  steam  road,  is  to  extend 
its  line  to  Buena  Vista  this  fall.  H.  Hirsch- 
berg,  Independence,  Ore.,  is  President. 

Pennsylvania. 

Borough  Council  of  Eddystone,  Pa.,  has- 
granted  permission  to  the  Wilmington  &  Phil- 
adelphia Traction  Co.,  603  Market  St.,  Wil- 
mington, Del.,  to  double  track  its  line  through  > 
the  borough. 


4« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Tennessee. 

The  Illinois  Central  R.  R.,  A.  S.  Baldwin, 
Chief  Engineer,  Chicago,  111.,  is  reported  to 
have  asked  bids  on  the  work  preliminary  to 
the  building  of  the  new  $3,000,1)00  depot 'and 
terminal  in  Memphis.  Bids  are  understood  to 
have  been  asked  on  the  following:  2")0.000  cu. 
yds.  of  grading,  elevated  track  work  2.50,00() 
cu.  yds.,  river  sand  and  gravel  100,000  tons, 
marble,  stone  and  steel  work  for  the  depot 
and  office  building. 

The  Tennessee,  Kentucky  Sr  Northern  R.  R. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $10,000.  The  articles  of  incorporation  pro- 
vide that  they  can  build,  lease  or  otherwise  ac- 
quire a  railroad  from  Algood,  Putnam  County, 
to  Livingston,  Overton  County.  The  Overton 
County  R.  R..  which  was  recently  purchased 
by  Thomas  A.  Fitzsimmons.  Chica.go.  111.,  at 
a  receiver's  sale,  runs  between  the  two  above 
mentioned  points,  and  it  is  probable  that  the 
new  company  was  organized  to  acquire  this 
line  and  to  extend  it.  George  A.  Clark,  5212 
Kimbark  Ave.,  Chicago,  III,  formerly  receiver 
for  the  Overton  County  R.  R.,  is  one  of  the 
incorporators  of  the  Tennessee,  Kentucky  & 
Northern  R.  R. 

The  Chattanooga  Railway  &  Light  Co.,  W. 
E.  Boileau,  General  Manager,  710  Market  St., 
Chattanooga,  Tenn.,  has  applied  to  the  cor- 
poration of  St.  Elmo  for  a  franchise  to  run  a 
street  car  line  up  Lookout  Mountain.  The 
proposed  line  would  probably  follow  mainly 
an  old  broad  gage  road  that  formerly  ascend- 
ed the  mountain. 

Texas. 

The  Austin  Street  Ry.  Co.,  W.  J.  Jones, 
President,  201  W.  6th  St.,  Austin,  Tex.,  has 
ordered  the  material  and  will  shortly  com- 
mence work  on  an  extension  to  the  new  mu- 
nicipal dam  at  Austin. 

The  Union  Station  Co.,  El  Paso,  Tex.,  will 
expend  about  $35,000  this  fall  for  yard  enlarge- 
ment.     It   is   planned   to   extend    the    present 


Union  Station  tracks  to  the  west,  toward  the 
river,  in  order  that  more  room  will  be  ob- 
tained for  the  transconlincntal  trains  in  the 
station.  The  grounds  will  have  to  be  filled  be- 
low the  commissary  buildings  at  the  station  in 
order  to  bring  the  new  tracks  up  to  the  level 
of   the   present   ones. 

The  stockholders  of  the  Brownwood  North 
&  South  Ry.  (Frisco  Line),  Brownwood, 
Tex.,  have  decided  to  issue  G  per  cent  bonds 
to  the  amount  of  $60,000  for  the  purpose  of 
extending  the  line  from  its  present  terminus 
at  May  to  some  point  on  the  Texas  &  Pacific 
or  to  a  connection  with  the  Texas  Central. 

E.  Grandjean.  San  Marcial,  N.  Mcx.,  is 
doing  the  grading  work  for  the  construction 
of  side  tracks  for  the  Santa  Fe  at  Montoya 
and  La  Tuna,  Te.x. 

Washington. 

Citizens  of  Olympia,  Wash.,  arc  raising  a 
$25,000  bonus  to  build  ten  miles  of  _  locally 
owned  railroad  to  connect  with  the  Taconia- 
Portland  lines  of  three  Hill  and  Harriman 
railroads  and  the  Milwaukee's  Tacoma-Gray's 
Harbor  branch.  Olympia  has  purchased  a 
complete   right  of  way. 

The  Kittitas  Electric  Railway  &  Power  Co. 
is  having  plans  prepared  preparatory  to  be- 
ginning work  on  its  projected  hydro-electric 
developments  and  its  electric  railway  to  con- 
nect Cle  Elum  with  Roslyn  and  Salmon  La 
Sac.  The  project  calls  for  a  31-mile  electric 
railwav  and  the  construction  of  a  power  house 
at  Salmon  La  Sac.  W.  T.  Brown,  Cle  Elum, 
Wash.,  is  Qiief  Engineer. 

Canada. 

•J«Bids  will  be  received  until  4  p.  m.,  Sept. 
12,  by  L,  K,  Jones,  Secretary  Department  of 
Railvi'ays  and  Canals,  Ottawa,  Out.,  for  the 
construction  of  the  Hudson  Bay  Ry.  from 
Split  Lake  Junction  to  the  Hudson  Bay  term- 
inus. Plans  and  profiles  showing  the  character 
and  extent  of  the  work  to  be  done,  the  specifi- 


cations and  form  of  contract  to  be  entered  into 
and  other  information  can  be  seen  at  the 
office  of  the  Chief  Engineer  of  the  Depart- 
ment of  Railways  and  Canals,  Ottawa,  and  at 
the  office  of  the  Chief  Engineer  of  the  Hud- 
son Bay  Railway,  Winnipeg.  Seperate  tenders 
will  be  required  covering  the  work  enumerat- 
ed in  the  schedule  on  the  section  from  Split 
Lake  Junction  to  Port  Nelson,  a  distance  of 
approximately  165  miles  and  on  the  section 
from  Split  Lake  Junction  to  Port  Churchill,  a 
distance  of  approximately  245  miles.  The  suc- 
cessful tenderer  will  be  required  to  sign  a  con- 
tract covering  the  work  from  Split  Lake  Junc- 
tion to  the  terminus  selected  and  which  will 
be  announced  by  the  Hon.  Minister  of  Rail- 
ways and  Canals  on  his  return  from  Hudson 
Bay. 

®J.  D.  McArthur,  Winnipeg,  Man.,  has  been 
awarded  the  contract  by  the  Canadian  Gov- 
ernment for  the  construction  of  the  second 
section  of  the  PTudson  Bay  R.  R.  This  sec- 
tion covers  the  68  miles  of  line  l>etween  Thick- 
et Portage  and  Split  Lake,  and  the  contract 
amounts  to  about  $1,825,000.  Mr.  McArthur 
is  the  contractor  for  the  first  section  of  the 
road. 

The  Canadian  Northern  Ry.,  D.  B.  Hanna. 
Vice  President,  Toronto.  Ont.,  has  cleared  up 
about  all  right  of  way  difficulties  for  the  first 
lap  of  its  Toronto-Hamilton  line,  and  it  is 
probable  that  grading  contracts  for  this  sec- 
tion will  be  let  shortly.  The  work  will  be  on 
the  most  difficult  part  of  the  line,  leaving  the 
easy  stretches  for  rapid  construction  next 
spring.  Poplar  Plains  road  will  be  this  year's 
.starting  point,  and  it  is  hoped  that  from  there 
westward  to  Lambton,  where  the  Humber 
River  will  be  crossed,  will  l>e  graded  this  sea- 
son. 

The  Winnipeg  Electric  St.  Ry.  Co.,  Winni- 
peg, Man.,  has  concluded  negotiations  for  the 
purchase  of  its  right  of  way  as  far  as  Stony 
Mountain,  and  the  grade  is  to  be  completed 
before  the  winter  season. 


B  R  I  D  GE  S—  S  T  E  E  L     AND      CONCRETE 


Alabama. 

•J«Bids  will  be  received  until  Sejit.  10  by 
Sumter  County  Commissioners,  Livingston, 
Ala.,  for  erecting  steel  and  concrete  State-aid 
bridges.  Information  may  be  obtained  from 
State  Highway  Engineer  W.  S.  Keller,  Mont- 
gomerv,  Ala. 

®The  Board  of  San  Joaquin  County  Super- 
visors, Stockton,  Calif.,  has  awarded  the  con- 
tract for  the  construction  of  the  new  "Victor 
bridge  to  Jenkins  &  Wells,  at  their  hid  of  $23,- 
422,  The  other  bids  were  Dunton  Iron 
Works,  $27,950 ;  M.  B.  White,  $23,804  ;  James 
Willison,  $23,864.  The  bridge  will  have  a 
150-foot  steel  span  with  trestle  approaches. 

California. 

®The  Chico  Construction  Co.  has  been 
awarded  the  contract  for  the  erection  of  a 
bridge  o\ier  the  Lindo  Channel,  Chico  Vecino, 
a  suliurb  of  Chico,  Butte  County,  Calif.,  at 
$12,804. 

The  Solano  Countv  Board  of  Supervisors, 
Fairfield,  Calif.,  have  decided  to  build  threv 
new  concrete  bridges  on  the  county  roads  lead- 
ing from   Fairfield. 

The  Board  of  Tulare  County  Supervisors, 
Visalia,  Calif.,  at  the  September  session  will 
take  up  the  matter  of  constructing  another 
bridge  over  the  Tule  River  in  the  Globe  dis- 
trict. The  cost  of  ihe  structure  is  estimated 
;^t  about  $5,000  or  $6,000. 

Members  of  the  Stockton,  Calif.,  Chamber 
of  Commerce.  J.  M.  Eddy  and  J.  M.  Perry, 
recentlv  conferred  with  Attorney  General 
Webb  '  Sacramento,  Calif .  in  regard  to  the 
proposed  bridging  of  the  San  Joaquin  River 
;.t  Chipp's  Island  by  the  Oakland.  Antioch  & 
Eastern  R.  R.  The  railroad  company  has  mod- 
ified the  plans  for  its  brid.i>c  somewhat  and 
the  steamboat  companies  have  withdrawn  their 


objection  to  it,  although  they  have  not  whol- 
ly endorsed  it.  The  plans  of  the  railroad^  as 
they  now  stand  call  for  two  long  spans  high, 
enough  to  permit  river  boats  to  pass  under 
at  any  season  of  the  year.  .A.  narrower  span 
would  be  fitted  with  a  draw  to  permit  high 
dredges  and  schooners  to  pass.  The  remain- 
ing and  greater  portion  of  the  bridge  would 
have  small  spans  with  thickly  set  protecting 
fenders  at  each  pier. 

Colorado. 

Among  the  projects  being  made  ready  for 
contract  by  the  city  of  Denver,  Colo.,  are  those 
to  build  the  proposed  Colfax  viaduct  and  the 
nowning  St.  viaduct  across  the  Union  Pacific 
tr,-\ck  to  the  stockyards. 

Delaware. 

l-'armers  are  contemplating  petitoning  the 
Levy  Court,  Wilmington,  Del.,  to  have  the 
Baltimore  &  Ohio  R.  R.  Co.  erect  an  over- 
head bridge  at  Concord  Pike  crossing.  Those 
who  use  the  road  say  that  as  the  pike  is  now 
free  the  grade  crossing  should  be  abolished. 
Inirthcrmore,  the  Wilmington  &  Philadelphia 
Traction  Co.  is  to  construct  a  trolley  line  to 
Lombardy  cemetery  within  six  months  after 
the  bridge  is  constructed  and  two  years  there- 
after the  line  is  to  extend  to  the  state  hue. 
Engineers  of  the  railroad  company  severa 
months  ago  prepared  plans  for  the  brid.ge  and 
these  were  submitted  to  the  Levy  Court,  but 
nothing  definite  was  done  in  the  matter. 
illinois. 

•I«Bids  will  be  received  until  2  p.  m..  .\uK.  31, 
at  the  Town  Hall,  Crescent  City,  for  the  con- 
struction of  the  following  reinforced  concrete 
bridge  to  be  built  in  Irotpiois  Township.  Tro- 
fiuois  County,  B.  J.  Gibson,  Town  Clerk, 
Crescent  Cit\ ,  111.:    Sloan  Bridge— '1  wo  spans 


of  40  ft.  each;  roadway,  IS  ft.;  height,  about 
21  ft. ;  length  of  wings,  about  24  ft. ;  estimat- 
ed amount  of  concrete,  346.2  cu.  yds. ;  rein- 
forcing steel.  36.275  lbs. ;  excavation  to  be  car- 
ried about  3  ft.  below  stream  bed  through 
sandy  clay;  piles  will  probably  be  necessarj'; 
low  water  flow,  dry ;  high  water  flow.  18  ft, 
deep :  old  bridge  steel,  on  stone  foundations, 
one  70-ft.  span  and  one  30-ft.  span,  to  be  re- 
moved ;  nearest  railroad  station.  Watseka.  2 
miles ;  no  local  concrete  materials  available ; 
engineer's  estimate,  $5,000;  work  to  be  com- 
pleted on  or  before  Nov.  1,  1012.  More  de- 
tailed information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission,  wliich 
may  I>e  seen  at  the  Town  Clerk's  office  or  may 
be  obtained  unon  application  in  writing  from 
the  Illinois  Highwav  Commission,  Spring- 
field. 111. 

4*Bids  will  be  received  until  10  a.  ni.,  .-Vug. 
31,  at  the  Town  Hall,  Troy,  111.,  for  the  con- 
struction of  the  following  reinforced  concrete 
bridge  to  be  built  in  Jarvis  Township.  Madi- 
son County.  H.  C.  Dcttmar.  Town  Clerk, 
Troy,  Til. :  Mantz  brid.ge — Span.  40  ft. ;  road- 
way. 18  ft.;  height,  about  16  ft.;  length  of 
wings,  13  ft. ;  estimated  amount  of  concrete. 
127.8  cu.  yds.;  reinforcing  steel.  17.080  lbs.; 
excavation  to  be  carried  about  4  ft.  below 
stream  bed  through  clay  to  clay;  low  water 
flow.  6  ins.  deep  and  fi  ft.  wide ;  high  water 
flow,  10  ft.  deep;  bridge  to  be  located  on 
new  site,  about  500  ft.  north  of  old  bridge ; 
nearest  railroad  station,  Troy,  about  5  miles 
on  the  X'andalia ;  all  materials  will  have  to 
be  sl\ipped  in;  engineer's  estimate,  $1,875; 
work  to  be  completed  on  or  liefore  Oct.  31, 
1912.  More  detailed  inform.uion  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Higlnvay  Coni- 


4- indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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mission,  which  may  be  seen  at  the  Town 
Clerk's  office,  or  may  be  obtained  upon  applica- 
.tion  in  writing,  from  the  llHnois  Highway 
Commission.  Sprinfrfield,   Ih!. 

■{•Bids  will  he  received  until  11  a.  in.,  bept. 
•'  at  the  Town  Hall.  Okawville,  111.,  for  the 
construction  of  the  three  following  rem  forced 
concrete  bridges,  to  be  built  in  Okawville 
Township,  Washington  County.  August  R. 
Ochs  Town  Clerk,  Okawville,  III.:  Hamans 
bridge— Span,  18  ft.;  roadway,  18  ft.;  height, 
.about  11  ft.;  length  of  wings,  about  8  ft  ;  es- 
timated concrete,  50.8  cu.  yds.;  reinforcing 
steel,  5,220  lbs.;  nearest  railroad  station,  .A.d- 
dieville,  on  the  L.  &  N.,  1  mile;  old  bridge, 
wood,  span  22  ft.;  low  water  flow,  dry;  high 
walsr  flow,  about  5  ft.  deep:  e.vcavatioii  to  be 
carried  about  4  ft.  below  stream  bed  through 
sand.  Morgens  bridge— Span,  12  ft.;  road- 
way. 18  ft;  height,  about  10  ft;  length  of 
wiiigs,  about  8  and  9  ft.;  estimated  masonry 
concrete.  40.5  cu.  yds.;  reinforcing  steel,  2.9S8 
lbs.;  nearest  railroad  .station,  .A.ddieville,  272 
miles;  old  bridge,  wood,  span  14  ft.;  lovv_wa- 
tcr  flow,  dry ;  high  water  flow,  about  5  ft. 
deep;  excavation  to  be  carried  about  .3%  ft. 
below  stream  bed  through  black  loam  and 
clay.  Morgan  culvert— Span,  8  ft. ;  height,  7 
ft.;  length  of  barrel.  25  ft,  4  ins.;  length  of 
wings,  about  5  ft.;  estimated  concrete,  24.9 
cu.  yds.;  reinforcing  steel,  2.910  lbs.;  excava- 
tion' for  barrel  to  be  carried  8  ins.,  and  for 
head  walls,  about  3  ft  below  stream  bed 
through  sandy  clay.  Low  water  flow,  dry; 
high  water  flow,  about  -3  ft.  deep;  old  bridge, 
wood,  span  10  ft, ;  nearest  railroad  station. 
.'\ddieville.  about  1%  miles;  materials  for  all 
three  bridges  will  have  to  be  shipped  in;  rate 
from  East  St.  Louis.  50  cts.  per  ton;  engi- 
neer's estimate,  $1.600 ;  work  to  be  completed 
on  or  before  Oct.  15,  1912.  More  detailed 
information  may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing  from  the 
Illinois  Highway  Commission.  Springfield.  111. 

•{•Bids  will  be  received  until  10  a.  m,.  Sept. 
4,  at  the  Town  Hall,  Livingston,  III,  for  the 
construction  of  three  culverts  and  one  bridge 
in  Olive  Township,  Madison  County.  Wm. 
.\ndrews.  Town  Clerk,  New  Douglas,  111. : 
Henry  Seivers,  Spranrle  and  Vogels,  Paved 
Box  Culverts — Spans,  5,  11,  and  11  ft.; 
lengths,  about  27,  21  and  21  ft. ;  nearest  rail- 
road stations.  Livingston  1  mile  and  Staunton 
2%  miles;  Staunton,  2%  miles;  low  water 
flow,  dry ;  high  water,  from  4  to  5  ft.  deep ; 
stream  bed,  sandy  clay  ;  present  culverts,  wood. 
Paske  bridge — Span.  30  ft. ;  roadway,  20  ft. ; 
height,  13  ft. ;  nearest  railroad  station,  Living- 
ston, 1  mile ;  no  present  bridge ;  low  water 
flow,  dry;  high  water,  about  6  ft.;  excavation 
to  be  carried  about  4  ft.  below  stream  bed 
through  sandy  clay;  piles  will  probably  be 
necessary;  estimated  total  concrete,  223.9  cu. 
yds. ;  reinforcing  steel,  24,824  lbs. ;  no  local 
concrete  materials  available ;  engineer's  esti- 
mate for  the  three  culverts  and  bridge,  $3,- 
000 ;  work  to  be  completed  on  or  before  Nov. 
15,  1912.  More  detailed  information  may  be 
had  by  an  examination  of  the  plans  and  speci- 
fications prepared  by  the  Illinois  Highway 
Commission  which  m.ay  be  seen  at  the  Town 
Cferk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,    Springfield,   111. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
9.  at  the  Supervisor's  room,  Court  House, 
Eureka,  111.,  for  the  construction  of  the  fol- 
lowing steel  bridge,  on  one  plain  concrete  pier 
and  one  reinforced  concrete  abutment,  to  be 
built  in  Montgomery  Township,  Woodford 
County.  W.  J.  Nichols,  Town  Clerk,  Congcr- 
ville,  111.:  Mackinaw  Delle  bridge— Sp,an,  160 
ft;  roadway,  16  ft;  height  26  ft,  6  in.s. ; 
length  of  wings  on  new  abutment,  about  20 
ft ;  estimated  amount  of  masonry  in  sub- 
structure, 236.7  cu.  yds.:  reinforcing  steel  in 
substructure,  8,310  lbs.  The  work  consists  in 
building  one  new  plain  concrete  pier,  at  the 
north  end,  one  reinforced  concrete  abutment 
at  south  end  of  bridge  and  one  steel  super- 
structure,  cutting   off   about    10   ft.   from   the 


ends  of  tlie  approach  span  stringers,  fittin.g 
same  to  new  structure  and  replacing  old  wood 
floor  on  approach  spans.  The  superstructure 
is  to  include  a  reinforced  concrete  floor; 
gravel  available  at  Mackinaw  River,  at  ordi- 
nary stage,  also  on  Lenz  place,  about  %  mue, 


for    about   25    cts.    per 


load;  sand  also  in 
abundance  here;  quality  uncertain;  gravel 
mav  have  to  be  washed;  nearest  railroad  sta- 
tions, Goodlield  and  Congerville,  about  ^Ya 
miles,  on  the  L.  E.  &  W. ;  green  timber  may 
be  cut  near  site;  excavation  for  abutment  and 
pier  to  be  carried  about  5  ft.  below  stream 
bed  through  sandy  gravel  to  gravel:  low  wa- 
ter flow,  1  ft.  deep  and  100  ft.  wide;  high 
water  flow,  about  19  ft.  deep;  engineer's  es- 
timaf'c,  $8,700.  More  detailed  information 
may  be  had  by  an  examination  of  the  plans 
and  specifications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen 
at  the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing  from  the  Illinois 
Highway   Commission,   Springfield,  111. 

®The' contract  for  the  construction  of  a  re- 
inforced concrete  bridge  known  as  the  Rood 
bridge,  in  Mission  Township,  La  Salle  Coun- 
ty has  been  awarded  to  Eph.  Swenson,  Sheri- 
dan, 111.,  at  $700. 

®The  contract  for  the  construction  of  the 
reinforced  concrete  bridge,  to  be  known  as 
the  Simpson  bridge,  in  Northeast  Township, 
Adams  Countv,  III,  has  bc-en  let  to  C.  A. 
Wever  &  Son.  Clayton,  III.  at  $895.  Bids  were 
opened  Aug.  17,  at  Golden,   111. 

®Eph.  Swenson,  Sheridan,  III,  has  been 
awarded  the  contract  for  the  Rood  bridge. 
Mission  Township.  La  Salle  County,  for 
which  bids  were  taken  Aug.  15.  The  contract 
price  was  $700.  Trunck-Hively,  Freeport,  III, 
bid  $891   for  the  work. 

®Laws  &  Grantham,  Irwin,  III,  have  been 
awarded  the  contract  at  a  bid  of  $1,537  for 
the  construction  of  the  Pease  bridge,  Butler 
Grove  Township,  Montgomery  County,  111. 
Other  bids  submitted  for  the  work  Aug.  14, 
were  as  follows:  Weaker  Quails,  Ilills- 
boro.  III,  $1,570;  C.  E.  Brown,  Nokomis,  III, 
$1,751;  G.  A.  Quinlan,  Chicago.  Ill,  $1,450. 

®C.  A.  Wever  &  Son.  Clayton,  III,  have 
been  awarded  the  contract  for  the  Simpson 
bridge.  Northeast  Township,  Adams  County, 
111,  at  a  bid  of  $895.  Wei.cert  Construction 
Co.,  Bushnell,  III,  bid  $1,175  for  the  work. 
Bids  were  opened  Aug,   17. 

®J.  H.  Maupin,  Jr.,  has  been  awarded  the 
contract  for  the  construction  of  a  new  bridge 
at  Rock  Spring  Park,  Alton,  III,  to  replace 
the  one  on  College  Ave.  that  was  destroyed 
by  floods.  The  contract  price  was  $3,005. 
Other  bids  received  for  the  work  were : 
P.rucker  &  Grabbe,  $2,290;  Rude  Engineering 
Co.,  $3,459;  C.  H.  Degenhardt,  $3,860.  The 
foundation  of  the  bridge  will  be  put  down  6 
ft.  below  the  bed  of  the  creek  and  learning 
from  the  collapse  of  the  other  concrete  bridge, 
which  had  stood  less  than  two  years,  the 
foundations  of  this  one  will  be  made  deeper 
and  stronger. 

®Hayes  Sons  Co.  has  been  awarded  the 
contract  for  paving  the  Washington  Ave. 
bridge  over  the  Kankakee  River  at  Kankakee, 
III.    at   $.3,470. 

The  Board  of  Peoria  County  Commission- 
ers, Peoria,  111,  has  awarder!  the  contract  for 
the  construction  of  a  steel  bridge  over  Sen- 
achwine  Creek  to  Martin  Malone,  Peoria,  111. 
'Ihe  structure  is  to  be  of  the  double-span  type, 
and  will  cost  the  county  $2,250,  or  half  of  the 
total  cost  of  the  bridge,  the  township  com- 
missioners to  pay  the  remainder.  The  struc- 
ture crosses  the  creek  at  North  Hampton,  and 
will  replace  the  old  wooden  bridge  which 
was  washed  out  a  few  weeks  ago  by  flood 
waters.  According  to  the  specifications'  of  the 
contract,  work  is  to  start  on  the  bridge  im- 
mediately, and  tlie  whole  work  will  he  com- 
pleted by  Nov.  1. 

Following  arc  the  lowest  bids  submitted  to 
L.  R.  McGann,  Comniissioner  of  Public 
Works,  Chicago,  III,  on  .\ugiist  19,  for  fur- 
nishing, fabricating  and  deHvering  structural 
.steel  for  three  plate  girder  spans,  to  be  de- 
livered at  the  intersection  of  the  north  branch 
of  the  Chicago  river  and  C:entral   Park    \ve 


^indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


40tli  Ave.,  and  48th  Ave.,  Central  States  Bridge 
Co.,  $3,695  for  each  bridge,  or  $11,085  for  all. 

It  has  been  reported  that  oflicials  of  the 
Chicago  &  Alton  R.  R.  have  approved  plans 
for  the  proposed  new  concrete  arch  bridge 
over  the  Kankakee  River  at  Wilmington,  III 
The  rock  bottom  of  the  stream  make  condi- 
tions ideal  for  this  type  of  structure.  Accord- 
ing to  the  plans  the  bridge  will  have  six  oO-ft 
spans.  Authority  to  commence  construction 
work  will  probably  be  granted  as  soon  as 
financial  arrangements  have  been  completed. 
J.  W.  Reid,  Chicago,  III,  is  Bridge  Engineer 
of  the  Chicago  &  Alton  Ry. 
Indiana. 

^Bids  will  be  received  uiitil  2  p.  m.,  Sept. 
3,  by  John  D.  Gray,  County  .\uditor,  Peters- 
burg, Ind.,  for  the  construction  and  repair 
of  bridges. 

^Bids  will  be  received  until  10  a.  m..  Sept 
7.  by  Joel  B.  Bcncfiel,  Ciounty  Auditor,  An- 
derson, Ind.,  for  the  construction  of  the  fol- 
lowing bridges  and  bridge  repairs  in  Madison 
county,  Indiana:  Steel  bridge  over  Kilbuck 
on  the  .Anderson  and  Alexandria  road,  in  Sec. 
31,  Township  20  north,  range  8  east,  in  Rich- 
land township,  Madison  county,  Indiana. 
Kreodone  block  floor  on  North  Main  street 
bridge,  Anderson,  Indiana.  Repair  of  the  Hays 
road  bridge  over  Pipe  Creek  on  the  west  line 
of  the  southwest  quarter  of  Sec.  1,  Twp.  20 
north,  range  6  east.  Madison  county.  Indiana. 
Repair  of  Moss  island  bridge  over  White  riv- 
er, Madison  county,  Indiana.  Kreodone  block 
floor  over  Indian  Creek  on  south  line  of  the 
southwest  quarter  of  Sec.  29,  Twp,  20  north, 
range  7  east,  Madison  county,  Indiana.  West 
abutment  of  bridge  over  Indian  Creek  on  the 
south  line  of  the  southwest  quarter  of  Sec. 
29,  Twp.  20  north,  range  7  east,  Madison 
county,   Indiana. 

®H.  F.  Burk,  New  Castle,  Ind.,  has  been 
awarded  the  contract,  at  $10,000,  for  the  con- 
struction of  concrete  bridge  over  the  east 
fork  of  the  Whitewater  River  in  Brookville. 
The  structure  will  consist  of  two  100-ft.  spans. 

®The  Commissioners  of  Greene  County, 
Bloonifield,  Ind.,  have  awarded  the  contract 
for  the  construction  of  five  concrete  bridges 
to  the  Vincennes  Bridge  Co.,  "Vincenncs,  Ind. 
Two  are  known  as  the  Graves  bridges,  near 
Worthington,  one  is  across  Jack's  Creek  in 
Highland  Township,  one  is  the  Goodman 
bridge,  near  Linton,  and  the  last  is  the  Street 
School  House  bridge,  in  Taylor  Township. 

®The  Board  of  Wayne  County  Commis- 
sioners, Richmond,  Ind.,  on  Aug.  7  let  the 
following  contracts  for  bridge  and  culvert  con- 
struction :  Constructing  the  P.  McDonald  cul- 
vert and  repairing  the  W.  Howe  culvert,  to 
Marshall  M.  Knapp,  Hagcrstown,  Ind.,  at 
$300  to  $420,  respectively;  constructing  the 
Mettert  bridge  and  the  Lucinda  Deal  culvert, 
to  Isaac  E.  Smith,  at  $690  and  $445;  con- 
structing the  Economy  Pikv^  culvert  and  re- 
pairing the  Kimes  bridge,  to  the  Burke  Con- 
struction Co.,  at  $450  and  $595. 

®The  Elkhart  County  Commissioners,  Go- 
shen, Ind.,  have  awarded  the  contract  for 
flooring  the  McNaughton  Park  bridge  in  Elk- 
hart to  the  Elkhart  Iron  &  Bridge  Co.,  at  a 
bid  of  $2,600. 

The  Board  of  Wabash  County  Commission- 
ers  has  recommended  the  construction  of  a 
bridge  over  the  Wabash  River  at  Huntington 
St,  W^abash.  Ind.,  and  an  appropriation  of 
$25,000  for  the  work  has  been  mentioned. 
The  County  Council  will  take  up  the  mat- 
ter  at  the  next  month's  session. 

.^.t  a  meeting  of  the  Barthold  St.  Bridge 
Committee  of  the  North  Side  Civic  Improve- 
ment Association,  Fort  Wayne,  Ind..  it  was 
decided  to  suggest  to  the  Board  of  Public 
Works  that,  if  the  City  Engineer  has  not  the 
time  to  prepare  plans  for  the  proposed  new 
bridge,  a  special  engineer  be  employed  to  do 
the  work,  so  that  they  may  be  presented  to  the 
County  Council  at  its  session  on  Sept.  3  in 
order  that  an  appropriation  for  the  improve- 
ment may  be  made. 

Commissioners  of  Wells  County,  Bluflfton, 
Ind.,  are  considering  the  appropriation  of  the 
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amount  necessary  for  the  construction  of  19 
new  bridges  throughout  the  county. 

Iowa. 

®N.  M.  Stark  &  Co.,  Des  Moines,  la.,  has 
been  awarded  a  contract  for  the  construction 
of  two  50-ft.  arch  concrete  bridges  in  Story 
County,  la.  The  work  will  include  removing 
the  old  steel  bridge  on  the  site.  The  contract 
for  rebuilding  the  old  bridge  removed  was  let 
to  S.  B.  Child,  at  $1,190.  Bids  were  received 
in  accordance  with  the  advertisement  in  Aug. 
14  issue  of  Engineering  &  Contracting,  by 
C.  A.  Bateman,  County  Auditor,  Nevada,  la., 
on  Aug.  19. 

®The  Gould  Construction  Co.,  413  Wellman 
Ave.,  Davenport,  la.,  has  been  awarded  a  con- 
tract for  the  construction  of  a  new  bridge 
over  the  Cedar  River  about  15  miles  down 
from  the  one  now  under  construction  near 
Waterloo,  la.  This  structure  will  consist  of 
9  arches  somewhat  higher  than  the  other 
bridge.  The  construction  company  also  has 
the  contract  for  creosoted  pile  trestle  ballast 
deck  bridging  on  35  miles  of  interurban  line. 
It  has  been  announced  that  employment  could 
be  had  by  a  number  of  bridge  carpenters, 
form  setters  and  concrete  laborers,  former  em- 
ployes of  the  company  preferred. 

®The  City  Council  of  Des  Moines,  la.,  has 
awarded  the  contract  for  the  construction  of 
improvements  to  the  Southeast  Ninth  St. 
bridge  to  the  Marsh  Engineering  Co.,  Des 
Moines,  la.,  at  $2,027. 

Nat  Stark,  at  $5,138,  submitted  the  lowest 
bid  to  the  Board  of  Polk  County  Supervisors, 
Des  Moines,  la.,  for  the  construction  of  four 
bridges  in  Taylor,  Franklin,  Webster  and 
Crocker   townships.  Other     bids     received 

were  as  follows :  Marsh  Engineering  Co., 
$6,700 ;  J.  W.  Turner  Improvement  Co., 
$7,392. 

Advices  from  Cedar  Rapids,  la.,  state  that 
business  and  professional  men  of  that  city 
are  agitating  a  movement  toward  securing  the 
construction  of  concrete  bridges  over  every 
stream  between  Mt.  Vernon  and  the  west 
limits  of  Linn  County.  The  work  will  in- 
clude the  construction  of  about  42  structures, 
27  of  which   ha\ie  already  been  planned. 

The  Clinton  County  Board  of  Supervisors, 
Clinton,  la.,  have  practically  decided  on  the 
construction  of  a  new  bridge  over  the  river 
in  Hampshire  Township. 

Kansas. 

•I«Bids  will  be  received  until  noon,  Sept.  3, 
at  the  office  of  the  County  C'erk  in  the  Court- 
house at  Concordia,  Kans.,  for  the  construc- 
tion of  the  following  five  bridges,  in  Cloud 
Countv;  deposit  of  $50  must  accompany  each 
bid:  French  Bridge— Pin-connected  steel  truss 
80-ft.  span,  16-ft.  roadway,  concrete  floor, 
same  to  be  erected  on  stone  piers  already 
built ;  bids  will  be  received  for  the  same  struc- 
ture, but  with  wood  floor  and  steel  string- 
ers ;  sand  for  concrete  can  be  had  at  the  Re- 
publican River,  three  miles  distant,  for  15 
cts.  per  load;  rock  suitable  for  crushing  can 
be  had  for  25  cts.  a  load,  iVa  miles  from 
bridge  site;  Jamestown,  5  miles,  and  Con- 
cordia, 7  miles,  are  the  nearest  rail- 
road stations.  Erickson  bridge — Reinforced 
concrete  superstructure.  20-ft.  span,  lo- 
ft, roadway;  plain  concrete  abutments  and 
wing  walls;  stone  suitable  for  crushing  and 
sand  can  be  had  within  2  miles  of  the  bridge 
on  the  public  highway;  ne^'.rcst  railroad  sta- 
tion, Glasco,  10  miles.  Ramsey  bridge— Rivet- 
ed steel  truss,  60-ft.  span,  18 -ft.  roadway,  with 
concrete  floor,  plain  concrete  abutmcjits  and 
wing  walls;  sand  can  be  had  for  l;i  cts.  a 
load  at  the  Republican  River,  two  miles  dis- 
tant. Rock  already  quarried  can  be  had 
free  on  the  county  road  south  of  Con- 
cordia, 2  miles  from  the  bridge  site; 
nearest  railroad  station,  Concordia,  V&  miles. 
Proctor  bridge— Reinforced  concrete  super- 
structure: 24-ft.  span,  Ifi-ft.  roadway:  plain 
concrete  abutments  and  wing  walls;  located 
in  Starr  Township,  between  sections  18  and 
19.  Neil  bridge— Reinforced  concrete  super- 
IG-ft.    roadway;    plain 


Starr  Township,  between  sections  18  and  19. 
Plans  and  specifications  are  on  file  with  the 
County  Clerk  and  copies  of  the  same  may  be 
obtained  by  mailing  $1  to  the  State  Engineer, 
Manhattan,   Kans. 

Board  of  Saline  County  Commissioners,  Sa- 
lina,  Kans.,  has  decided  to  construct  four  new 
bridges,  located  as  follows :  Two  bridges  in 
Gypsum  Township ;  one  on  the  Spring  Creek- 
Washington  Township  line;  one  on  the  county 
line,  between  Ellsworth,  Lincoln  and  Saline 
counties.  The  two  bridges  in  Gypsum  Town- 
ship are  across  Harvey  Creek,  the  one  on  the 
Washington  Township  line  across  Spring 
Creek  and  the  one  on  the  county  line  is -across 
Mulberry   Creek. 

Kentucky. 
The  Paducah  &  Illinois  Ry.  Co.  has  filed 
mended  articles  of  incorporation  at  Frank- 
fort, Kv.,  increasing  the  capital  stock  from 
$10,000  to  $3,000,000.  The  company  is  organ- 
ized for  the  purpose  of  building  the  bridge, 
which  will  be  used  jointly  by  the  Big  Four, 
Illinois  Central,  Burlington  and  the  Louisville 
&  Nashville  Railroads.  Preliminary  work  has 
been  in  progress  in  Metropolis  for  the  past 
few  months.  Just  when  actual  work  on  the 
bridge  will  be  started  has  not  been  made  pub- 
lic. 

Louisiana. 

^•Bids  will  be  received  until  noon,  Aug.  30, 
by  C.  S.  Wyly,  Secretary  Police  Jury  of  East 
Carroll,  Lake  Providence,  La.,  for  the  con- 
struction of  six  iron  bridges  in  accordance 
with  plans  and  specifications  on  file  in  his 
ofiice.  Certified  check  for  $500  required  with 
bid. 

.A-Ccording  to  the  monthly  report  of  the  De- 
partment of  Public  Works  filed  with  the  Clerk 
of  the  City  Council  of  New  Orleans,  La.,  by 
Commissioner  Smith,  the  Metaire  and  Liberty 
bridges  over  the  New  Basin  Canal  are  in  bad 
repair  and  appropriations  of  $4,800  and  $3,200. 
respectively  are  recommended  for  the  improve- 
ment of  the  structures.  The  following  bridges 
over  the  Old  Basin  Canal  are  also  reported 
in  bad  condition,  and  repairs  urged,  which  are 
estimated  as  follows :  Marais  bridge,  $600 ; 
Galvez  bridge,  $3,400;  Magnolia  Garden 
bridge,  $250;  Broad  bridge,  $1,500.  It  also 
states  that  the  working  gecir  of  the  Villere 
bridge  is  out  of  order  and  should  be  repaired, 
putting  the  estimate  for  the  work  at  $500. 
Maine. 

•J«Bids  will  be  received  until  S<'pt.  1  by 
Town  Selectmen,  C.  E.  Cobb,  chairman,  Den- 
mark, Me.,  for  constructing  d  reinforced  con- 
crete bridge. 

Michigan. 

The  Bridge  Committee  of  the  Board  of  Su- 
pervisors of  Wayne  County,  Detroit,  Mich., 
unanimouslv  adopted  a  resolution  permitting 
the  Michigan  Central  R.  R.  to  build  a  tempo- 
rary bridge  across  the  River  Rouge  at  a  point 
above  Dix  road,  the  same  to  be  removed  in 
one  year  or  at  such  a  time  as  the  board  may 
direct  and  a  permanent  structure  of  the  draw 
or  jnackknife  type  erected.  The  bridge  is  to 
be  a  part  of  a  cut-oiT  line  between  Detroit 
and  Dearborn  so  that  traffic  congestion  in  the 
city  will  be  eleminated. 

The  following  bids  received  by  the  City 
Council,  Escanaba,  Mich.,  for  the  construc- 
tion of  the  concrete  bridge  over  the  Butcher 
Creek  drain  were  rejected  and  the  work  re- 
advertised:  Charles  Nabel  &  Sons,  Glad- 
stone, Mich. ;  National  Construction  Co.,  $970. 
Minnesota. 

©The  Citv  Council  of  Dulutli.  Minn.,  has 
awarded  the  contract  for  tlie  construction  of 
a  concrete  culvert  and  fill  at  81st  Ave.  \v«st 
to  C.  R.  McLean,  at  his  bid  of  $13,012. 

Plans  for  the  construction  of  the  proposed 


to  commence  work  on  the  new  structure 
as  soon  as  the  ground  freezes,  it  is  un- 
derstood. After  the  Corporation  Attorney 
and  City  Engineer  have  passed  upon  the  plans 
the  Council  will  be  asked  for  permission  to 
cross  both   levees. 

Mississippi. 

^Bids  will  be  received  until  noon,  Sept.  2, 
by  County  Supervisors,  W.  W.  Downing, 
Clerk,  Jackson,  Miss,  for  the  construction  of  a 
24-ft.  reinforced  concrete  bridge  over  Harris 
Creek  in  the  5th  Supervisor's  District,  also  a 
20-ft.  reinforced  concrete  bridge  over  Hen- 
dricks Creek,  in  the  1st  Supervisor's  District 

4*Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  by  George  W.  Sarlls,  Engineer,  Highway 
Commission  of  the  1st  and  5th  Districts  of 
Hinds  County,  Jackson,  Miss.,  for  the  con- 
struction of  the  following-named  steel  and 
concrete  bridges :  New  Town  bridge,  Terry 
bridge. 

Missouri. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
10,  by  the  County  Clerk,  Troy,  Mo.,  for  the 
construction  of  the  following  bridges:  (1) 
One  steel  span  bridge  over  Cuiver  River  at 
the  Kimler  Ford,  Vi  mile  south  of  Silex,  Mo., 
each  bid  to  be  accompanied  by  a  certified 
check  for  the  sum  of  $100.  (2)  One  steel 
span  over  Hurricane  Creek,  near  Ape.x,  Mo. 
(3)  One  small  span  over  Whitcomb  Br-anch, 
near  South  Troy.  The  plans  and  specifica- 
tions for  each  of  the  bridges  are  on  file  in 
the  office  of  said  County  Clerk  in  Troy,  Mo. 

The  Board  of  Public  Works,  Mayor  Jost 
and  City  Engineer  L.  R.  Ashe,  Kansas  Cit>', 
Mo.,  have  made  an  examination  of  the  Main 
St.  viaduct  w'ith  a  view  of  determining  wheth- 
er to  accept  the  plan  of  the  Main  St.  property 
owners  and  business  men  for  the  completion 
of  the  structure.  It  is  the  desire  of  the  Com- 
mercial Improvement  Co.,  which  paid  for  that 
part  of  the  viaduct  and  contiguous  improve- 
ments not  paid  for  by  the  Terminal  Company 
that  the  structure  shall  be  widened  from  60 
to  80  ft.  and  that  the  Main  St.  grade  shall 
be  altered  to  make  the  approach  more  suitable 
for  heavy  traffic.  Representatives  of  the  im- 
provement company,  which  is  composed  of 
Main  St.  property  owners,  told  City  Counselor 
Evans  that  they  desired  to  turn  the  viaduct 
over  to  the  city,  together  with  $25,000  which 
could  be  used  in  partial  payment  of  the  pro- 
posed alterations. 

Montana. 

•f'Bids  will  be  received  until  2  p.  m..  Sept. 
5,  by  Robert  S.  Bailey,  County  Clerk,  Vir- 
ginia City,  Mont.,  for  repairing  the  bridge 
across  the  Big  Hole  River,  1%  miles  west  of 
Twin  Bridges  and  known  as  the  Big  Hole 
bridge. 

The  Board  of  Sanders  County  Commission- 
ers, Thompson,  Mont.,  has  instructed  the 
clerk  to  advertise  for  bids  for  the  construc- 
tion of  a  new  bridge  over  the  Missoula  River 
near  Paradise.  The  cost  of  the  structure  is 
estimated  at  about  $12,000. 
Nebraska. 

^•Bids  will  be  received  until  1  p.  in..  Sept. 
3,  by  H.  T.  Doran,  County  Clerk,  Sidney, 
Neb.,  for  the  material,  erection,  construction 
and  completion  of  one  40-ft.  steel  truss  or  re- 
inforced concrete  bridge,  to  be  located  across 
Lodgcpole  creek,  in  the  southwest  quarter  of 
the  southwest  quarter  of  section  31.  township 
14,  range  49,  west  of  the  SiNth  Principal  Me- 
ridian, on  public  road  known  as  206.\.  Plans 
and  specifications  may  be  had  by  application 
to  H.  T.  Doran.  County  Clerk,   Sidney. 

Owing  to  the  fact  that  part  of  the  Elkhorn 
River,  which  recently  changed  its  course,  flows 
through  the  old  channel,  tlie  Board  of  County 
Commissioners.  Omaha,  Ncbr..  has  annulled 
the  contract  with  the  Western  Bridge  Co.  for 


for  approval.  The  proposed  bridge  will 
be  only  a  few  feet  west  of  the  pres- 
ent structure,  constructed  over  25  years 
ago     and     now     inadcqii:ilo.     The     road  plans 


structure,    30-ft.    span,    . 

concrete  abutments  and  wing  walls;  located  in 

^  indicates  work  now^  open  for  bids.    ®  indicates  a  contract  let  recently 


New  York. 

®The  Owcgo  Bridge  Co.,  Owcgo,  N.  Y..  has 
been  aw.irded   the  contract    for  the  construe- 
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tion  ot  an  Inu-rcniintv  liridgo  lu-tweeii  .Miltoii 
and  West  .Miltnr,,  Pa.,  in  -Vorth  Umberlaml 
and  Union  Counties,  Pa.  Tlie  contract  price 
was  $111,1)00.  ^,,.  ... 

.\t  a  .<ipecial  election  held  at  Ellicottvillc, 
N.  Y..  the  proposition  to  build  a  brulgv  on 
Wulff  Ave.  was  voted  down  for  tlic  third  time. 

The  connuittcc  appointed  by  the  Conunou 
Council  of  Hiiif^baniton.  N.  Y.,  to  investigate 
the  condition  of  the  K.xchange  St.  bridge,  has 
recommended  that  the  roadway  is  m  lurd  ot 
repairs.  ,. 

The  New  York  Central  Ry.,  according  to 
advices  from  Rochester,  N.  Y.,  are  planning 
to  construct  new  steel  bridges  of  the  most 
modern  design  over  Lexington  .\ve.,  tlie  Erie 
Canal  and  Driving  Park  .-Vvc.,  near  the  west 
line  of  the  city.  Plans  for  the  work  are  be- 
ing completed  in  tlic  railroad  engineering  de- 
partment. Construction  will  be  begun  as  early 
in  191H  as  possible,  but  the  date  will  depend 
upon  the  completion  of  the  plans.  These  im- 
provements will  result  in  the  doidjle-tracking 
of  the  Charlotte  branch  from  end  to  end.  This 
has  been  made  necessary  bv  the  great  increase 
in  the  freight  traffic,  part  of  which  originates 
on  the  branch  and  much  of  which  is  through 
business. 

The  Railroad  Company  has  filed  plans  with 
the  Board  of  Street  Commissioners,  Canan- 
daigua,  N.  Y.,  for  the  construction  of  a  new 
bridge'  to  replace  the  old  wooden  structure 
over  Crcig  Terrace  on  the  Canandaigua-Bata- 
via.  .According  to  the  plans  the  new  structure 
will  permit  the  removal  of  the  great  support- 
ing timbers  frotn  the  street  and  enlarge  the 
space  for  underpass. 

The  town  of  Chemung,  N.  Y.,  has  under 
consideration  the  improvement  of  two  piers  on 
the  new  bridge  over  the  Chemung  River.  The 
work  would  probably  necessitate  the  expendi- 
ture of  about  $3,11011. 

Ohio. 

4-Bids  will  be  received  until  10  a.  m.,  Sept. 
17,  by  Chas.  J.  Sangenliacher,  County  .-Xuditor, 
Toledo,  O.,  for  labor  and  materials  for  the 
following  work :  Res.  N'o.  484,  suoerstnicture 
and  backwalls  for  bridge  on  county  road  No. 
5-29,  over  Ten  Mile  Creek,  about  80  rods  north 
of  the  southeast  corner  of  Section  2o,  T.  9  S., 
R.  G  E.,  .^dams  Township;  Rec.  No.  484, 
concrete  abutments  for  bridge  on  county  road 
No.  529,  over  Ten  Mile  Creek,  about  80  rods 
north  of  the  southeast  corner  of  Section  25, 
T.  9  S.,  R.  li  E.,  .-\dams  Township-  Rec.  No. 
501,  culvert  on  the  county  road  No.  179  (Pickle 
St.),  over  ditch  No.  287,  in  the  southwest  % 
of  Section  8,  T.  10  S.,  R.  8  E.,  Oregon  Town- 
ship ;  Res.  539,  new  east  abutment  to  bridge 
over  Swan  Creek,  in  the  southeast  %  of  sec- 
tion 25,  T.  7,  N.,  R.  9  E.,  at  the  Wabolt  farm, 
Waterville  Township ;  Res.  No.  550,  super- 
structure and  backwalls  for  bridge  on  Monroe 
St.  over  Ten  Mile  Creek,  near  the  Toledo  city 
line,  Washington  Township ;  Res.  550,  con- 
crete abutments  to  bridge  on  Monroe  St.  over 
Ten  Mile  Creek,  near  the  Toledo  city  line, 
Washington  Township ;  Res.  No.  558,  new 
south  abutment  to  Ford  St.  bridge  (Salsbury 
stone  road)  over  the  canal,  Maumee,  in  ac- 
cordance with  plans  and  specifications  now  on 
file  at  the  office  of  the  County  .Auditor. 

•{•Bids  w-ill  be  received  until  10  a.  m.,  Sept. 
7,  by  W.  W.  Crawford,  County  Auditor,  Ham- 
ilton, O.,  for  the  construction  of  sub  and  su- 
perstructure of  bridge  over  the  M.  &  E.  Canal 
on  High  St.  in  the  City  of  liamilton,  O.  Bid- 
ders must  submit  complete  detailed  plans  to 
conform  to  layout  plan  and  general  specifica- 
tions now  on  lile  in  the  County  .\udilor's  office. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
9.  by  Emerson  Campbell.  County  .'\uditor,  St. 
Clairsvillc,  O.,  for  the  construction  of  the  fol- 
lowing reinforced  cnucrctc  brirlges:  Brokaw 
bridge  in  Wheeling  Township.  Lilly  bridge 
in  Coleraiii  Townsbiii.  Retaining  wall  on 
Brook's  Run,  Puitney  TowiK-ibip,  to  be  (10  ft. 
in  length  and  80  ft.  in  height.  Removing  and 
rebuilding  Stone  Culvert  on  the  Holloway 
farm,  Flu.sliing  Township,  .\ccording  to  plans 
and  spcciticatiim.;  on  file  in  iliis  ofl'icc.  Bids 
will  be  received  separately.  Px'ud  or  cerlifie>l 
cheek    must    accompany   all    proposals,    in    an 


^«  indicates  w 


amount  equal  to  twenty-five  per  cent  of  such 
proposal  as  a  guarantee  that  contract  will 
be  entered  into,  and  bond  given  to  the  satis- 
faction of  the  County  Commissioners  it 
awarded  the  contract. 

^Bids  will  be  received  until  HI  a.  ni.,  .Sept. 
2  by  Fai'-field  County  Commissioners,  Lan- 
caster, O.,  for  furnishing  the  labor  and  mate- 
rials for  the  construction  and  completion  in 
place  ready  for  travel  according  to  the  plans 
and  specifications  therefor  adopted  by  said 
county  commissioners,  now  on  file  in  the  of- 
fice of  county  commissioners  of  Fairfield 
county,  Ohio,  of  the  following:  A  steel  super- 
strucUire  for  the  "Pin  Bridge"  in  Berne  Twp 
with  reinforced  concrete  floor.  Extreme  length 
82  ft.  6  ins.,  clear  roadway,  14  ft.  Proposals 
are  also  invited  on  plans  of  bidder  as  to 
superstructures,  and  all  such  proposals  shall 
be  accomplished  by  carefully  drawn  strain 
sheets  and  specifications,  showing  the  nature, 
quality  and  size  of  materials  to  be  used  in 
the  erection  of  said  bridge,  the  strength  of  the 
structure  when  completed,  and  also  whether 
there  is  any  patent  right  on  the  proposed 
plan,  or  on  any,  and  if  any,  what  part  thereof. 
All  bids  shall  be  accompanied  by  an  approved 
bond,  certified  check  or  certificate  of  deposit 
on  some  solvent  bank,  payable  to  the  county 
commissioners  of  Fairfield  county,  or  cash, 
in  a  sum  equal  to  ten  per  cent  of  the  bid. 
George  J,  Gearhart,  Auditor ;  H.  C.  Belt,  Com- 
missioner's  Clerk. 

Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O..  have  completed  arrangements 
to  have  the  old  Clark  Road  covered  bridge  re- 
moved from  the  stream  into  which  it  recently 
collapsed.  The  County  Surveyor  has  been  in- 
structed to  prepare  plans  for  the  construction 
of  a  new  concrete  bridge  over  Mill  Creek  to 
replace  this  old  bridge. 

An  estimate  of  $7,559  for  the  replacing  of 
the  present  Mill  road  bridge  with  a  12-ft.  con- 
crete arch  has  been  submitted  to  the  Board 
of  Hamilton  County  Commissioners,  Cincin- 
nati, O.    An  inspection  of  the  site  will  be  made. 

Commissioners  of  Butler  County,  Hamilton, 
O.,  have  passed  resolutions  for  the  construc- 
tion of  the  following  bridge,  culvert  work, 
etc.:  A  concrete  culvert  at  Hollowell-Oyler 
farms,  Morgan  Township;  construction  of 
wing  wall  extension  on  Burkhart-Oberfeld 
farms,  St.  Clair  Township ;  concrete  sack  pro- 
tection at  the  Wm.  Shurte  farm,  Morgan 
Township :  concrete  superstructure,  Martha 
Francis  farm,  Morgan  Township ;  concrete 
culvert,  Robinson-Francis  farm,  Morgan 
Township  line:  wing  wall  extension  on  Jones 
Station  road,  Fairfield  Township ;  bridge  over 
the  M.  &  E.  Canal  at  High  St. ;  concrete  cul- 
vert replacing  two  lines  of  bad  line,  Morgen- 
thaler  farm,  Milford  Township. 

There  is  a  movement  on  foot  in  the  City 
of  Cincinnati,  O.,  to  build  a  viaduct  over 
Duck  Creek  road  to  connect  Hyde  Park  and 
Evanston.  The  viaduct  is  near  the  Besunden 
trestle,  and  would  be  a  continuation  of  Was- 
ron  road.  This  would  bring  Hyde  Park  and 
Evanston  within  walking  distance,  and  would 
open  up  an  entirely  new  and  undeveloped  ter- 
ritory. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  Sept.  11, 
by  Dauphin  County  Commissioners,  D.  F. 
Lebo,  Clerk.  Harrisburg,  Pa.,  to  remove  the 
present  flooring  of  Franklin  St.  bridge,  Steel- 
ton,  Pa.,  and  replace  the  same  with  concrete 
base  and  brick  roadway,  ;n  accordance  with 
plans  and  specifications  on  file  in  Commission- 
ers' office. 

®The  contract  for  the  construction  of  a 
concrete  retaining  wall  on  Lovedalc  II(.llow 
road  in  Elizabeth  Township,  Allegheny  Coun- 
ty, has  been  let  by  the  Countv"  Controller 
Pittsburgh.  Pa.,  to  J.  A.  Tonseholder  at  $3 - 
50!). 

®C.  M.  Driver  has  been  awarded  a  contract 
for  the  construction  of  a  concrete  bridge  and 
retaining  wall  by  R.  J.  Cunningham,  County 
Controller,  Pittsburgh,  Pa.,  ;U  his  bid  of  $5,- 
04(.     Bids  were  opeived  .'\iig.  9. 

®The  contract  for  the  substructure  of  the 
Lincoln  Ave.  bridge  at  Grove  City,   Pa.,  has 


been  awarded  to   F.   S.   P.itton,   Sandy  Lake, 
Pa.,  at  $845.     Bids  were  opened  Aug    12. 

©Advices  from  Hawley,  Pa.,  state  that 
Chapman  &  Bell  have  been  awarded  the  con- 
tract at  $1,000  for  the  enlarging  of  the  Main 
Axe.  Middle  Creek  bridge.  The  work,  accord- 
ing to  the  terms  of  the  contract,  must  be  com- 
pleted by  Nov.   1.  .     . 

The  Board  of  County  Commissioners, 
Ebensburg,  Pa.,  received  the  following  bids 
for  the  Amsbry  Bridge  over  Clearfield  Creek 
in  Cambria  County:  John  Ceresa,  Cresson, 
Pa.,  $2,045 :  Delozier  &  Gutwald,  .'\msbry.  Pa., 
$4,500;  A.  J.  Lord,  Hastings,  Pa.,  $2,235. 

The  York  County  Commissioners  and  Su- 
pervisors, Y'ork,  Pa.,  have  decided  upon  the 
erection  of  new  bridges  over  the  Ranibo 
branch  of  Muddy  Creek  at  Hamiigan's,  in 
Hopewell  Townsbi])  and  over  the  Little  Cone- 
wago  Creek  near  Eisenhart's  Mill,  on  the  road 
fnnn  Taxville  to  Weiglestown. 

The  Board  of  Washington  County  Viewers. 
Washington,  Pa.,  recently  investigated  the  pro- 
posed site  for  the  bridge  over  Maple  Cre<;k 
petitioned  for  by  the  Boroughs  of  Twilight 
and  Charleroi. 

Tennessee. 

Actual  uork  will  be  started  on  the  contract 
for  the  construction  of  the  new  McCallic 
Ave.  viaduct  at  Chattanooga,  Tenn.,  which 
was  let  by  the  Southern  Ry.  to  the  Chicka- 
mauga  Quarry  &  Construction  Co.,  Chatta- 
nooga, Tenn.  According  to  the  agreement  be- 
tween the  city  and  the  two  railroad  com- 
panies the  C,  N.  O.  &  T.  P.,  and  the  N.,  C. 
&  St.  L..  the  city  is  to  pay  $20,000  towards  the 
cost  of  the  structure  and  the  railroads  the  re- 
mainder. The  plans  for  the  viaduct  are  said 
to  call  for  a  structure  wdiich  will  cost  $90,000. 
The  plan  drawn  by  Wilbur  J.  Watson,  before 
the  compromise  agreement  between  the  city 
and  tlie  railroads  was  made,  was  for  a  struc- 
ture to  cost  $12(),000.  The  viaduct  to  be  built 
will  be  practically  the  Watson  viaduct  with  a 
few  revisions  which  have  reduced  the  cost. 
These  changes  will  not  take  anything  away 
from  the  appearance  of  the  substantial  de- 
sign of  the  structure.  The  changes  made  are 
with  regard  to  the  supports  underneath. 
When  the  Watson  plan  was  made  the  C,  N. 
O.  &  T.  P.  railroad  engineer  would  not  agree 
to  separate  the  tracks  of  that  road  underneath 
the  bridge  so  that  supports  could  lie  located 
between  them,  and  as  a  result  long,  expensive 
spans  were  made  necessary.  Since  that  time, 
however,  the  Cincinnati  road  has  consented 
to  the  separation  and  the  shorter  spans,  which 
can  now  be  made,  have  reduced  the  cost  of 
the  structure  considerably.  The  viaduct  is 
to  be  the  same  width  of  the  street  and  side- 
walks, and  will  be  a  handsome  and  ornamental 
structure.  The  asphalt  floor  wdll  make  it  con- 
form to  tlie  rest  of  the  street  and  will  result 
in  making  an  uninterrupted  boulevard  from 
the  center  of  town  to  the  Mission  ridge  tun- 
nel. 

Texas. 

Property  owners  of  Harris  County  have 
petitioned  the  court  to  join  the  city  of  Hous- 
ton, Texas,  in  paying  the  cost  of  construct- 
ing the  proposed  new  reinforced  concrete 
bridge  over  the  Bayou  on  San  Jacinto  St., 
which  will  amount  to  about  $160,000. 

A  proposition  will  probablv  come  up  before 
the  Harris  County  Court,  Houston,  Texas, 
shortly,  to  issue  bonds  in  the  sum  of  $250,000 
or  $300,000  for  the  construction  of  bridges  and 
road  work. 

At  a  mass  meeting  held  at  Denison,  Texas. 
about  half  the  amount  necessary  was  raised 
and  the  balance  assured  for  the  construction 
of  the  proposed  steel  trafiic  bridge  over  the 
Red  River  at  that  point,  mentioned  in  our 
last  issue.  Electric  intcrurban  companies  have 
announced  their  intention  to  extend  out  of 
Denison  in  various  directions,  one  line  going 
to  Oklahoma  Citv. 

Utah. 


The  City  Council  of  Salt  Lake  City,  Utah, 
recently  held  a  special  meeting  which  Was  at- 
tended by  J.  G.  Gw-yn,  Chief  Engineer  of  the 
Denver  &  Rio  Grande  Railroad,  and  the  mat- 
ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


August  28,  1912. 


ENGINEERING     &     CONTRACTING 


43 


tcr  of  constructing  the  proposed  viaduct  over 
the  railroad  tracks  on  Fourth  Soutli  St.  was 
discussed.  It  was  announced  that  tlio  plans  for 
the  viaduct  are  practically  n.ady  and  will  be 
submitted  to  the  city  as  soon  as  possible.  The 
viaduct  will  \k  approximately  l.flliO  ft,  long  and 
about  40  ft.  wide.  The  estimated  cost  is  $175,- 
000. 

Virginia. 

4*nids  will  be  received  unlil  noon,  Sept.  (i, 
by  the  Clerk  Circuit  Court.  Grayson  County, 
Independence,  Va.,  for  constructing  a  bridge 
over  Elk  Creek,  10  miles  from  Fries,  on  the 
N.  &  W.  Ry.  Bridge  is  to  consist  of  87  ft.  (i-in. 
steel  span,  12-ft.  roadway  and  concrete  sub- 
structure. Stone  and  sand  can  be  obtained 
at  the  site.  Plans,  etc.,  on  file  with  the  State 
Highway  Commissioner  at  Richmond,  Va.,  and 
at    Independence,   Va. 

Washington. 

®Work  has  been  started  by  C.  E.  Luni. 
North  Yakima,  Wash.,  who  was  awarded  the 
contract  at  $12,000  for  the  repair  of  the  Zil- 
lah-Toppenish  bridge  over  the  Yakima  River. 
W.  P.  Hews  is  the  Assistant  County  Engineer 
supervising  the  work. 

President  A.  E.  Judd  and  Secretary  .'\.  W. 
Pines  of  the  Chehalis  Citizens'  Club.  Chehalis, 
Wash.,    are   conferring   with    the    Commercial 


clubs  of  Morton,  Randle,  Lewis  and  Kosinos 
with  a  view  of  reaching  an  agreement  in  re- 
gard to  the  location  of  the  propo.sed  bridge 
over  the  Cowlitz  River  at   Fulton's  Ferry. 

Wisconsin. 

®The  Czarapata  Construction  Co.  has  been 
awarded  the  contract  for  the  construction^  of 
a  reinforced  concrete  bridge  over  the  Kiur 
nickinic  River  at  8th  Ave.,  at  $2,800.  Bids 
were  opened  by  the  Commissioner  of  Public 
Works,  Milwaukee,  Wis.,  Aug.   15.     . 

It  has  been  mutually  decided  by  the  river- 
men  and  citizens  of  Hudson,  W'is.,  to  make 
changes  in  the  proposed  plans  for  the  con- 
struction of  the  bridge  over  the  St.  Croix 
River  at  that  city. 

The  County  Board  Committees  on  Highway. 
Bridge  and  Railroads  and  Laws  Legislation 
and  Rules,  Milwaukee,  Wis.,  recommended  the 
construction  of  a  new  concrete  brid.ge  over 
the  Milwaukee  River  on  the  Port  Washington 
road,  to  replace  the  old  structure  built  in 
1884.  'The  new  brid.ge  proposed  will  be  300 
ft.  long  and  40  ft.  wide. 

Wyoming. 

4*Bids  will  be  received  until  noon,  Sept.  3, 
by  D.  J.  Wren,  County  Clerk,  Rawlins,  Wyo., 
for  the  construction  of  a  pile  bridge  across 
Mediciu'e   Bow   River  near  the  town  of  Medi- 


cine Bow.     Plans  and  specifications  on  file  in 
the  office  of  the  County  Clerk  and  ex-officio 
Register  of  Deeds  of  Carbon  County. 
Canada. 

4«Bids  will  be  received  initil  Sept.  5,  by 
John  R.  Witty,  Secretary-Treasurer,  Frank- 
lin, Man.,  for  the  construction  of  a  steel 
bridge  across  the  Roseau  River  in  Township 
3,  Range  4  S.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  Minister  of  Public 
Works,  or  at  the  Municipal  office.  Dominion 
City. 

®Thc  contract  for  the  construction  of  a 
concrete  dam  and  highway  bridge  at  Moose 
Jaw,  Sask.,  over  the  Moose  Jaw  River  on 
the  line  east  from  Manitoba  St.  has  been  let 
to  William  Newman  Co.,  Ltd.,  Winnipeg. 
Man.,  at  $40,519.     Bids  were  opened   .\ug.  9. 

®.\  contract  has  been  let  by  J.  A.  Waddell, 
Winch  Bldg.,  Vancouver,  B.  C,  of  the  firm  of 
Waddell  &  Harrington.  Vancouver  and  Kan- 
sas City,  to  Rigby  &  Marsden,  413  Granville 
St.,  Vancouver,  B.  C,  for  the  construction  of 
the  substructure  of  eight  bridges,  to  be  built 
between  Yale  and  Cisco  on  the  Canadian 
Northern  Ry.  The  contract  price  was  $C,000. 
.■\s  previously  stated  E.  E.  Davis  &  Co.,  843 
Hastings  St.,  W.,  have  the  superstructure  con- 
tracts for  these  bridges  and  the  .American 
Bridge   Co.,   the  contract   for   supplying   steel. 


ROADS.     STREETS     AND     PAVEME  NTS 


Alabama. 

•J*Bids  will  be  received  until  noon,  Sept.  14, 
by  County  Commissioner,  La  Fayette.  Ala.,  for 
grading  and  surfacing  with  top  soil  or  sand 
clay  approximately  twelve  miles  of  road  in 
Chambers  County  known  as  the  LaFayette  and 
West  Point  road'.  The  right  to  omit  a  portion 
or  the  whole  of  the  surfacing  with  top  soil  or 
sand  clay  is  reserved.  Profile  and  specifications 
are  on  file  for  inspection  with  A.  J.  Driver, 
Jr.,   Probate  Judge  in  LaFayette. 

•j»Bids  are  asked  by  A.  G.  Weldon,  City 
Clerk,  Talladega,  Ala.,  for  about  20.000  sq. 
yds.  pavement  and  1,200  lin.  ft.  curbing.  Bids 
will  be  received  on  20,000  ft.  asphalt,  con- 
crete, bitulithic,  vitrified  brick,  tarvia  macad- 
am, Hassam  concrete  and  sheet  concrete,  5-in. 
concrete  base   for  paving. 

4.Bids  will  be  received  until  Sept.  9,  by  Per- 
ry County  Commissioners.  Marion,  Ala.,  for 
constructing  about  four  miles  State-aid  gravel 
road;  expenditure  $8,000;  also  5  miles  addi- 
tional gravel  road;  profile  and  specifications 
on  file  at  office  of  State  Highways,  W.  S. 
Keller,  Montgomery,  Ala. 

®The  Perry  County  Court,  Marion.  Ala., 
awarded  the  contract  for  the  construction  of 
the  Scotts  Station  road  to  Hogue,  De  Yam- 
pert  &  Howell,  and  a  5  mile  contract  at 
Uniontown  to  D.  R.  Cook  &  Co..  at  $2(J,500. 
Arkansas. 
A  petition  is  to  be  circulated  among  the 
property  owners  about  the  Square,  Fayette- 
ville.  Ark.,  to  determine  whether  or  not  the 
majority  favor  the  construction  of  pavement. 
California. 
The  following  bids  were  received  Aug.  < 
at  Burlingame,  Cal.,  for  the  construction  ot 
pavement  on  Howard  .Ave.,  including  3i^,200 
sq.  ft.  of  pavement,  consisting  of  4-in.  1 :3  :-J 
Portland  cement  concrete  base  and  1  A-in. 
"Topeka  Standard"  top:  (1)  standing  tor 
Wsetern  Paving  Co.,  Oklahoma  City;  i^) 
Philips  &  Tullv,  Denver;  (3)  Clark  ki  Henry, 
Sacramento;  (4)  Barber  Asphalt  Co.,  ban 
Fransico;  (5)  Federal  Con.struction  Co.,  ban 
Francisco;  (0)  Citv  Street  Improvement  Co., 
Oakland : 


Delaware. 

®The  Town  Council  of  Newark,  Dela.,  at  a 
special  meeting  awarded  the  contract  for  the 
macadamizing  of  Cleveland  Ave.,  to  Stewart 
&  Donohue,  Wilmington,  Del.,  at  $4,169. 

Florida. 

The  contract  for  grading  Dunn  .\ve.  from 
Kings  Road  to  Lem  Turner  Road  in  Duval 
County,  will  probably  be  awarded  to  Henry 
Low,  Jacksonville,  Fla.,  at  his  bid  of  19  cts. 
per  yd.  Bids  for  the  work  were  received  Aug. 
10  by  C.  W.  Ellis,  Chairman  Board  of  Com- 
missioners, Jacksonville,  Fla. 
Georgia. 

®The  contract  for  the  construction  of  pave- 
ment on  a  number  of  streets  in  Lithonia,  Ga.. 
has  been  awarded  to  George  W.  Summers, 
Augusta.  Ga.,  at  $40,000. 

"The  Mavor  at  a  recent  meeting  of  the  City 
Council,  Atlanta,  Ga.,  appointed  the  follow- 
ing on  a  special  committee  to  consider  a  bond 
election  amounting  to  $:3,000,000  for  street 
work:  John  H.  Harwell,  first  ward;  Robert 
R.  Otis,  second  ward;  William  A.  Vernoy. 
third  ward;  James  L.  Key,  fourth  ward;  C. 
R.  Garner,  fifth  ward;  W.  A.  Ward,  sixth 
ward;  M.  M.  Anderson,  seventh  ward;  J.  H. 
Ewing,  eighth  ward;  W.  Thomas  Winn,  ninth 
ward";    L.   J.    Callahan,    tenth   ward. 

The  City  Council  of  Atlanta.  Ga.,  at  a  re- 
cent meeting  voted  on  the  recommendation  of 
the  Street  Committee  to  regrade  Ivy  St.  its 
entire  length  with  $30,000  advanced  by  prop- 
crtv  owners  and  $5,000  appropriated  by  the 
city.  R.  M.  Clayton,  Atlanta,  Ga.,  is  Chief 
Engineer  of  Construction. 
Illinois. 
4iBids  will  be  received  until  10  a.  m.,^  Sept. 
3  bv  Board  of  Local  Improvements,  Wni.  S. 
Wel'ch,  Clerk,  Joliet,  ill.,  for  constructing 
macadam  on  Glenwood  Ave. 

4.Bi<ls  will  be  received  until  2  p.  m-  S<\Pf- 
3  by  Board  of  Local  Improvements,  S.  W. 
Fckley.  President,  Peoria,  111.,  for  construct- 
ing  brick   pavement   on   4th    Ave.,   the   work 


Paving,   per  sq.    It 

370  ft.   10-in.   pipe,  per  lin. 

nsn  ft.    12-in.  pipe,  per  lin. 

nsil  ft.     6-in.   pipe,  per  lin. 

4.noO  ft.     4-in.    pipe,  per  lin. 

4  manholes,    eaeli    

1  lamp   pole    


ft.. 

I't. . 
ft.. 


(1) 

.<().1I3 
.6.". 
.SO 
.55 
.40 

35.00 
7.50 


(2) 
$0,138 

.90 

1.00 

.GO 

.5.'. 

35.00 

S.OO 


(3) 
$0,153 

.75 

1.00 

.55 

.30 

47.00 

7.00 


(4) 

$0,179 

1.25 

1.50 

.62 

.42 

35.00 

9.00 


(5) 
$0.1339 

.65 

.75 

.40 

.35 
33.00 
15.00 


(6) 

$0.13 

.57 

.63 

.34 

.32 

32.00 

7.50 
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including:  4,000  cu.  yds.  excavation;  300  lin. 
ft.  stone  protection  curb  (4x14  ins.)  ;  4,830 
lin.  ft.  cinder  foundation  under  cement  curb 
(Cxl2  in.)  ;  4,830  lin.  ft.  cement  curb,  Std. 
No.  1;  8,62G  sq.  yds.  of  6-in.  gravel  founda- 
tion; 8,026  sq.  yds.  of  1-in.  sand  cushion; 
8,620  sq.  yds.  of  brick  pavement;  8,026  sq.  yds. 
of  sand  filler  (%)  ;  adjustment  of  sewers, 
manholes,  catch  basins,  etc.  (estimated  cost 
$300). 

•J»Bids  will  be  received  until  1  p.  m..  Sent. 
3.  bv  Board  of  Local  Improvements,  W.  F. 
Smith,  President,  Vandalia,  111.,  for  Paving 
Improvement  No.  1,  the  work  including: 
16,050  sq.  vds.  of  vitrified  brick  paving  com- 
plete in  place;  10,100  lin.  ft.  of  Portland  ce- 
ment concrete  combined  curb  and  gutter  com- 
plete in  place;  3,000  sq.  yds.  of  bituminous 
macadam  pavement  complete  in  place;  900  lin. 
ft  of  Portland  cement  concrete  curb  headers 
UiTOntario  St.,  H.  P.  Larsen ;  S.  State  St..  S. 
complete  in  place;  7.900  cu.  yds.  excavating, 
grading  and  preparing  subgrade;  4O0  lin.  ft. 
12-in.  vitrified  clay  sewer  pipe,  including  15 
nuarter  turns  and  cementing  joints  with  Port- 
land cement  complete  in  place;  15  cast  iron 
grate  inlets  set  in  place  in  the  combined  curb 
and  gutter;  695  lin.  ft.  15-in.  vitrified  clay 
sewer  pipe,  including  21  6-in.  ''Y"  connections, 
complete  in  place;  900  lin.  ft.  6-in.  vitritied 
clay  sewer  pipe,  house  connections,  including 
21  double  "Ys"  complete  in  place;  210  lin.  ft. 
10-in.  vitrified  clay  sewer  pipe,  including  ce- 
menting joints  with  Portland  cement  and  lay- 
ing, complete  in  place. 

4.Bids  will  be  received  until  2  p.  m..  Sept. 
1.  by  W.  W.  Bennett,  President  Board  of 
Local  Improvements.  Rockford,  111.,  for  the 
construction  of  a  brick  pavement  on  portions 
of  Harlem  .'\ve.  and  Main  St.  The  cstimatcil 
quantities  arc  as  follows:  Excavation  7.570  cu. 
yds.:  brick  pavements.  27.195  sq.  yds.  Cement 
curb.  9,294  ft.;  cement  curb  and  gutter  12.- 
4.50  ft.  Plans  and  specifications  will  be  fur- 
nished upon  application  to  the  City  Engineer 
of  the  citv  of  Rockford. 

®J.  E.'  Rretz,  Springfield,  111.,  has  been 
awarded  the  contract  for  paving  "Wall  St., 
Boardstown,  III. 

®The  contract  for  paving  Lewis  St..  Spring- 
field. 111.,  has  been  awarded  to  Richard  F.  , 
F.  Egan.  116  S.  Fourth  St..  Springfield.  111.,  at 
$7,000.  The  work  will  include  excavating,  con- 
crete foundation,  brick  pavements,  asph.ilt 
filler,  sandstone  curb,  etc.     F.  H.  Hamilton  is 


^indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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Commissioner  of   Public   Works.     Bids  were 
opened  Aug.   14. 

®The  Board  of  Local  Improvements,  Mo- 
line,  111.,  has  awarded  two  contracts  for  pav- 
ing. The  Western  Improvement  Co.  was 
given  the  contract  for  the  paving  of  16th 
Ave.,  from  7th  to  1st  St.,  at  $37,625,  and  I. 
D.  Lain  secured  the  contract  for  the  paving 
of  13th  St.,  from  7th  to  12th  Ave.,  at  $4,800. 
®The  Board  of  Local  Improvements  of 
Urbana,  111.,  has  awarded  the  contract  for 
paving  Orchard  St.,  Lincoln  and  Michigan 
Aves..  to  John  W.  Stipes,  Champaign,  111.,  at 
$40,000.  The  pavement  will  be  of  brick,  with 
a  concrete  curb  and  gutter  and  an  asphalt 
filler. 

®Richard  F.agen  has  been  awarded  the  con- 
tract for  the  paving  of  Lewis  St.,  from  Jefler- 
.son  to  Adams  St.,  and  from  Monroe  St.  to 
Capitol  Ave.,  Springfield,  111.,  at  a  total  cost 
of  $7,300.  His  bid  was  $1.69  for  pavement 
and  5.5  cts.  per  lin.   ft.  for  curbing. 

®McCarty  &  Fitzgerald.  Rockfalls,  III.,  have 
been  awarded  the  contract  for  paving  with 
brick  and  curbing  1st  St.  and  the  intersec- 
tion. The  cost  of  the  work  amounts  to  about 
$.5,000. 

®The  Board  of  Local  Improvements,  Mo- 
iine,  111.,  has  awarded  the  contract  for  grad- 
ing, draining  and  paving  with  brick  a  20-ft. 
roadway  on  13th  St.,  from  7th  to  12th  Aves., 
to  I.  D.  Lain,  Bloomington,  III,  at  $4,800.  M. 
R.  Carlson  is  President  of  the  Board. 

®Beeb  Bros.,  Belleville,  III.,  have  been 
awarded  the  contract  for  the  construction  of 
40,000  sq.  yds.  of  street  pavement  at  Du 
Quoin,  111.  The  contract  price  for  the  work 
was  $80,000. 

®The  following  contracts  for  constructing 
concrete  sidewalks  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111., 
Edward  J.  Glackin,  Secretarv:  N.  Central 
Ave.,  H.  P.  Larsen,  9  S.  LaSalle  St.;  Cot- 
tage Grove  Ave.,  P.  F.  Biesen,  9  S.  LaSalle 
St.:  Drexel  Ave.,  P.  F.  Biesen;  N.  48th  Ave., 
Siewert  Callsen  Co.,  .3865  Milwaukee  Ave. ; 
Fifth  .\\c.,  General  Cement  Construction  Co.; 
167  W.  Washington  St.,  E.  Indiana  St.,  A.  C. 
Skafgard,  4024  W.  North  Ave.;  Meridian  St., 
R.  A.  .Anderson,  1833  Park  .-^ve. ;  Milwaukee 
Ave.,  G.  Kehl  &  Son  Co. ;  North  Shore  Ave., 
A.  Graff,  1.38  N.  LaSalle  St.,  N.  93d  St.,  P.  F. 
Biesen ;  N.  Oaklev  Ave.,  R.  R.  Anderson ;  W. 
Ontario  St.,  H.  P.  Larsen;  S.  State  St.,  S. 
Wabash  Ave..  P.  F.  Biesen ;  N.  Western 
A\e.,  R.  R.  Anderson ;  Yale  St.,  H.  P.  Larsen ; 
Belmont  Ave.  System,  Bairstow  Supply  Co., 
6084  Ridge  Ave.;  N.  57th  St.  system,  H.  P. 
Larsen ;  Le  Moyne  St.  svstem,  J.  C.  John- 
sen ;  W.  .57th  St.  system,  P.  F.  Biesen. 

®The  following  contracts  for  pavements 
have  been  awarded  by  the  Board  of  Local  Im- 
provements, Chica.go,  111.,  Ed.  J.  Glackin,  Sec- 
retary: Bryan  Ave.,  asphaltic  macadam,  $10,- 
.308,  Jas.  A.  Sackley  Co.,  1.33  W.  Washington 
St. :  40th  .^ve.,  brick,  Citizens  Construction  Co., 
43rd  ct..  asphalt,  $9,6.38,  Standard  Paving  Co , 
9  S.  LaSalle  St. ;  Graceland  Ave.,  brick,  $9,243, 
Jas.  A.  Sackley  Co. ;  Kenmore  Ave.,  asphaltic 
macadam,  Parker  Washington  Co.,  1.33  W. 
Washington  St. ;  La  Favettc  ..\ve.,  brick,  $1,235, 
Geo.  Callahan  &  Co..  133  W.  Washington  St. ; 
Leo  St.,  brick.  $-1,410.  P.  J.  O'Brien,  9  S.  La- 
Salle St.:  Morgan  St.,  No.  1  granite  blocks, 
$1.5,.541,  Citizens  Construction  Co.;  98th  St., 
granite  top  macadam,  $8,.539,  Calumet  Coal  and 
Teaminc  Co..  9022  Commercial  .-Xvc. ;  fi4th  St., 
brick.  $7,314.  Calumet  Coal  and  Teaming  Co. ; 
Schubert  Ave.,  asphalt,  $9,862,  Parker  Wash- 
ington Co.;  Hancock  St.,  system  asphalt,  $26,- 
402,  Standard  Paving  Co.:  Augusta  St 
asphalt,  $8,540,  Parker  Washington  Co.; 
Drake  Ave.,  asphalt,  plMl  Parker  Washing- 
ton Co.;  Drake  .\ve..  asphalt,  $S,215,  Parker 
Washington  Co.:  51  st  Ave.,  asphalt.  $11,443, 
American  .^sphalt  Paving  Co.,  1-33  W.  Wa.sh- 
ington  St.:  Franklin  Ave.,  a.sphalt.  $17,.594, 
.\merican  .Asphalt  Paving  Co.;  Giddings  St, 
asphalt,  $0,520,  Parker  W:,si:ington  Co.:  Ked- 
zie  .Ave.,  creosoted  wood  i)!ock.  Calumet  Coal 
and  Teaming  Co.;  Kimball  .\ve.,  asphalt,  $2,- 
C>C,r,,  ..\merican  .Vsphalt  P.Tving  Co. ;  I.eavitt 
St.,  asphalt,  $9,204,  .American  .Asphalt  Paving 
Co.;   Luella   .\ve.,   aspbahic  i.iaca.lar.i,  ?:?,i';7i; 


Calumet  Coal  and  Teaming  Co.;  Robey  St., 
asphalt,  $4,486,  American  Asphalt  Paving 
Co.;  39th  St.,  asphalt,  $24,365,  Washtenaw 
Ave,,  asphalt,  $11,566,  American  Asphalt  Pav- 
ing Co.;  Wilmot  Ave.,  asphalt,  $11,015,  Park- 
er Washington  Co. ;  Wri.ghtwood  Ave.,  as- 
phalt, $4,418,  Parker  Washington  Co.;  Honore 
St.,  system  asphalt,  $82,384,  American  Asphalt 
Paving  Co.;  East  Ravcnswood,  system  as- 
phalt, $78,378,  American  Asphalt  Paving  Co. 
The  work  inchides  6  in.  Portland  cement,  con- 
crete foundation,  granite,  concrete  combined 
curb  and  gutter,  sewer  construction  and  ad- 
justment,  etc. 

The  Board  of  Local  Improvements  has  de- 
cided to  recommend  to  the  City  Commission 
of  Rock  Island,  111.,  the  paving  of  44th  St., 
from  7th  Ave.  to  11th,  with  brick.  The  cost 
of  the  improvement  is  estimated  at  about 
$1.5,000. 

The  Board  of  Local  Improvements,  Rock- 
ford,  111.,  has  decided  to  pave  Harlem  Ave. 
and  North  Main  St.  with  brick.  Edwin  Main 
is  City  Engineer. 

The  Village  Council,  Woodriver,  111.,  has 
under  consideration  the  construction  of  pave- 
ment on  a  number  of  the  main  streets  within 
the  next  year. 

The  City  Council  of  Areola,  III.,  has  passed 
ordinances  for  paving  West  Main  and  Pine 
Sts. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Champaign,  III,  providing  for 
the  paving  of  5th  St.,  from  the  north  to 
the  south  end  of  the  city. 

-As  a  result  of  the  hearing  held  by  the  Board 
of  Local  Improvements,  Belleville,  111.,  on  the 
matter  of  paving  East  Main  St.,  from  Doug- 


Sheet    .i-sphalt   pavement,    with   5-year   guaranty, 

27,000  sq.   yds $  2.27 

Bitulittiic    pavement,    broken    stone    base,    5-year 

.sTuaranty,  27.000  sq.  yds 1.93 

Bitulithic    pavement,    bitulithic    concrete    founda- 
tion. 5-year  guaranty,  27,000  sq.  yds 

Dolarway    pavement,    5-year   guaranty,    27,000    sq. 

yds 

Hassamite  paving,  5-year  guaranty.  27,000  sq.  yds 

Excavation,   4.500  cu.   vds 0.61 

Concrete  curb,  500  lin.  ft 0.42 

.Silley  curbing,  9,000  ft.  B.  M.,  3x10 39.50 

Headers.   600  lin.   ft 0.36 

6-in.   sewer  pipe,  laid,  1,500  lin.  ft 0.66 

S-in.   sewer  pipe,  laid,   2,200  lin.   ft 0.75 

Catch  basins.  10  only 25.25 

Inlets,   13  only   [[',  19  75 


A  special  election  was  held  in  the  town  of 
Momence,  111.,  Aug.  20,  at  which  a  proposi- 
tion was  voted  on  to  secure  a  loan  of  $30,000 
for  the  construction  and  maintenance  of  hard 
roads. 

The  Board  of  Local  Improvements,  Rock- 
ford,  111.,  has  instructed  the  City  Attorney  to 
prepare  an  ordinance  for  the  construction  of 
brick  pavement  on  East  State  St.,  from  South 
Third  St.  to  the  limits,  and  on  Charles  St., 
from  State  to  Seventh.  The  cost  of  the  work 
is  estimated  at  about  $60,200.  Edwin  Main  is 
City  Engineer. 

The  Board  of  Local  Improvements,  Peoria, 
111.,  has  taken  up  for  discussion  the  paving 
of  South  Adams  St.,  from  Oak  to  Cedar  Sts., 
with   creosote  block  pavement. 

Ordinances  have  been  passed  by  the  City 
Council  of  Springfield,  111.,  authorizing  the 
paving  with  brick  on  concrete  foundation  .30 
ft.  roadways  on  Miller  St.,  from  Fifth  to 
Seventh  Sts.,  and  Eighth  St.,  from  Scarrit  to 
South  Grand  Ave. 

Idaho. 

^All  bids  received  Aug.  P  by  the  city  of 
Wciser,  Idaho,  R.  J.  Wood,  C'ty  Engineer,  for 
the  construction  of  27,000  sq.  yds.  of  pavement, 
were  rejected,  as  noted  in  our  last  issue.  New 
bids  are  being  asked  until  Sept.  13.  The  unit 
bids  received  Aug.  9  on  the  paving  work  were 
as  follows:  (1)  Standing  for  bid  of  Jas. 
Kennedy  Construction  Co.,  Salt  Lake  City, 
Utah;  (2)  Inland  Empire  Paving  Co.,  Spo- 
kane, Wash.;  (3)  Reliance  Construction  Co., 
Portland,  Ore.;  (4)  G.  A.  Heman,  St.  Louis, 
Mo.;  (5)  Warren  Construction  Co.,  Portland, 
Ore.;  (6)  Bird-Mendenhall  Construction  Co., 
Salt  Lake  City,  Utah;  (7)  Federal  Construc- 
tion, Co.,  San  Francisco,  Cal. 
(1) 


(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

$  1.85 

$  1.S4 

t  2.09 

2.32 

t  2.25 

2.09 

$  2.29 

1.97 

1.92 

2.21 

1.95 

1.4S 

1.85 

1.59 

1.85 

0.70 

0.62 

0.40 

0.55 

0.62 

O.GO 

0.35 

0.41 

0.40 

0.35 

0.35 

0.40 

43.00 

0.39 

50.00 

35.00 

0.04 

41.00 

0.30 

0.34 

0.35 

0.33 

0.20 

0.38 

0.67 

0.66 

0.50 

0.57 

0.55 

0.65 

0.80 

0.78 

0.56 

0.67 

0.65 

0.77 

40.00 

24.00 

35.00 

30.00 

40.00 

35.00 

20.00 

29.50 

20.00 

19.00 

18.00 

20.00 

las  Ave.  to  the  L.  &  N.  track,  and  Pennsyl- 
vania Ave.,  from  its  intersection  with  East 
Main  St.  to  the  paved  portion  of  Pennsyl- 
vania Ave.,  with  brick,  the  board  decided 
to  abandon  the  East  Main  St.  paving  from  the 
Carlyle  road  intersection  to  the  L.  &  N.  tracks 
and  to  add  the  Carlyle  road  to  the  city  limits 
to  the  East  Main  St.  paving 
At   the  recent   election   aF  Rock  Falls,   III., 


®The  following  bids  were  received  Aug. 
14  by  the  City  Council  of  Boise,  Idaho,  for 
the  construction  of  one  6-in.  course  1:3:5 
mix  concrete  pavement  in  Local  Improvement 
District  No.  18;  (\)  standing  for  Y.  H.  Aber- 
crombie,  Boise,  Idaho;  (2)  Inland  Empire  IJas- 
sam  Paving  Co.,  Portland,  Ore. ;  (3)  Maney 
Bros.,  Boise,  Idaho  (contract  awarded  for 
pavement  with  .5-year  guarantee;  (4)  A.  C. 
Lunton,  Boise,  Idaho. 


600  cu.  yds.   excavation,  per  cu.  yd $0  50 

3,891  sq.  yds.  plain   concrete  pavement  without   guarantee.'.'.'  lioS 

3,891  sq.  yds.  plam  concrete  pavement,  5-year  guarantee 1.20 

7!>^  .sq.    yds.    oil    macadam   on    stone   liase   along   the    street 

car   tracks    i  en 

1,200  lbs.   gutter  plates   .'.'.' nV^ 

).120  lin.    ft.    curb    ^'.'.'.'.'.'.'.'.'.'.'.'.['.\'.\'.'.'.'.'.\\  '.32 

Total  without  guarantee   . . .  J7  nsv  go 

Total  with  5-year  guarantee .'''!.'!!!!'.'.!!!!'.!'.'.'.'.'.'.'.  $6!554!60 


(2) 

$0.70 

1.05 

1.17 

(3) 

$0.50 

1.05 

1.10 

(4) 

$0.70 

1.22 

1.40 

1.42 
.045 
.40 

1.00 
.06 
.35 

1.70 
.02 
.37 

$6,117.99 

$6, .584. 91 

$5,631.55 
$5,826.10 

$6,934.82 
$7,635.20 

the  proposition  to  issue  $6,000  of  bonds  for 
the  pavement  of  1st  St.  was  carried  by  a 
large  majority. 

.A  hearing  w^as  recently  hi-ld  at  the  city  of 
Peoria,  III,  on  the  proposition  to  pave  Arcadia 
Ave.  in  order  to  permit  the  property  owners 
to  enter  objections. 

.An  ordinance  has  been  prepared  for  pres- 
entation to  the  City  Council  of  Peoria  111 
providing  for  the  jiaving  in  two  sections  of 
Windom  St.  with  brick  .30  ft.  wide  between 
curbs.  One  section  is  from  Elizabeth  St  to 
Bourland  and  the  other  from  Rourland 
Elmwood  Ave. 

On  the  motion  of  the  M;ivnr  Uie  Citv  Coun- 
cil of  Decatur,  111.,  ordered  that  Decntur  St 
be  opened  between  Water  St.  and  South  Main 
St.,  and  that  the  roadwav  be  graded  for  'raffic 


to 


•^  indicates  work  now  open  for  bids.    ®;nd 


Indiana. 

4'Bids  will  be  received  until  2  p.  m.,  Sept. 
7,  by  Joseph  R.  Haines,  Countv  .Auditor,  Mt. 
Vernon,  Ind.,  for  the  construction  of  two 
gravel  roads  in  Bethel  township.  Joseph  R. 
Haines,  Auditor. 

•I«Bids  will  be  received  until  10  a.  m..  Sept. 
7,  by  Joel  B.  Benefiel  Countj-  Auditor,  An- 
ilerson,  Ind..  for  the  construction  of  three 
gravel  roads,  known  as  Jas.  G.  Clark  et  al. 
and  Geo.  E.  Adams  et  al.  Nos.  3  and  4  free 
.gravel  roads. 

•J«Bids  will  be  recrived  until  4  p.  m.,  Sept. 
3.  by  J.  P.  Hammond.,  County  Auditor,  Rens- 
selaer, for  the  construction  of  gravel  roads, 
known  as  George  Naninger  et  al  and  Chas. 
E.  Kersey  et  al.  roads. 


cates  a  contract  let  recently. 


J 
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•{•Bids  will  be  received  until  10  a.  m..  Sept. 
G,  by  Board  of  Park  Commissioners  of  Tndi- 
anapol  «,  Ind.,  for  tbc  improvement  of  Maple 
road  by  laying  and  constructing  cement  side- 
walks on  both  sides,  from  west  curb  line  of 
Capitol  Ave.  to  east  curb  line  of  .Senate  .'^ve. 

Tbc  Board  of  Public  Works,  South  Bend! 
Ind.,  has  referred  to  the  City  Engineer  tho 
petition  asking  the  paving  of  the  alley  be- 
tween Lamont  Ten  and  Hodson  Ct.,  from 
Forrest  Ave.  to  Park  Ave. 

(J^The  Board  of  Wayne  County  Commis- 
sioners, Richmond,  Ind.,  has  awarded  the 
contract  for  the  construction  of  a  macadam 
roadway  on  the  Richmond  and  Newport  turn- 
pike to 'John  O.  Potter,  Muncie,  Ind.,  at  $'29,- 
200.  Bids  for  the  work  were  opened  Aug. 
7.     L.   S.   Bowman   is   County   Auditor. 

®The  Common  Council  of  Angola,  Ind., 
has  awarded  a  contract  to  H.  Lester  Jenney. 
Munc-e.  Ind.,  at  $22,233.  for  the  construction 
of  Hocking  vitri.fied  brick  pavement  on  the 
public  square  and  one  block  on  each  street 
from  the  ?C|uare  excepting  West  Maumee  .St., 
where  there  wil!  be  two  blocks  of  pavement 
laid. 

Jeup  &  MoorC;  Engineers,  are  now  com- 
pleting plans  for  the  grading  of  the  streets 
in  Mars  Hill  section  of  Greater  Indianapolis 
and  it  is  hoped  that  the  contracts  for  the 
work  will  be  let  about  Sept.  1. 

The  City  Council  of  Linton,  Ind.,  has 
awarded  the  contract  for  paving  tour  addi- 
tional streets  in  Linton  to  Maddox,  Jones  & 
Berns  Bros.,  at  $19,121.  Other  bids  received 
for  the  work  were  Foulkes  Construction  Co., 
$20,190;  I.  O.  Price,  $20,108;  Neal  Davidson 
Construction  Co.,  $20,047 ;  Ewing  Shields, 
$19,-500. 

Iowa. 

^The  city  of  Clarion,  la.,  will,  it  is  re- 
ported, open  bids  on  Sept.  2  on  the  construc- 
tion of  brick,  concrete,  asphalt  and  bitulithic 
pavement. 

©The  City  Council  of  .Atlantic,  la.,  has 
awarded  the  contract  for  the  construction  of 
about  2%  miles  of  pavement  to  the  Kimball- 
ton  Construction  Co.,  Atlantic,  la.,  at  $1.29  per 
sq.  yd.  The  paving  is  to  be  of  one  course 
f-in.   concrete  with  a  bituminous  surface. 

©William  Horabin  has  been  awarded  two 
contracts  by  the  City  Council  of  Oelwein, 
la.,  for  paving  with  sarcolithic  E.  Charles  St. 
and  1st  Ave.  E.,  at  $1.G8  per  sq.  yd. 

The  City  Council  of  Clinton,  la.,  is  taking 
preliminary  steps  toward  the  construction  of 
pavement  on  a  large  number  of  streets  during 
the   coming  year. 

Tlie  City  Council  of  Des  Moines,  la.,  has 
passed  a  resolution  of  necessity  for  the  con- 
struction of  bitulithic  pavement  on  Enos  St., 
from  10th  to  12th,  and  on  12th,  from  Enos  to 
LI;Mversity  Ave. 

A  petition  is  being  circulated  among  the 
automobile  owners  of  Des  Moines,  la.,  ask- 
ing that  the  City  Council  take  up  the  matter 
of  paving  Pennsylvania  Ave.,  from  the  end 
of  the  present  pavement  to  the  entrance  of 
LTnion  Park. 

Kansas. 

The  time  for  filing  protests  against  the 
paving  of  the  main  business  streets  of  Bon- 
ner Springs.  Kans.,  has  expired  and  the  Coun- 
cil is  to  advertise  for  bids  for  the  work  at 
once. 

Kentucky. 

.Ml  bids  received  for  15,000  sq.  yds.  of 
brick  pavement  on  concrete  base  in  Pikeville 


lion  of  concrete  sidewalks  and  curbing  of  18 
of  the  principal  streets,  and  bids  for  the 
work   will   be   called   as   soon   as   grades   are 

established. 

The  Board  of  Franklin  County  Supervisors, 
Winnsboro,  La.,  has  decided  to  abandon  the 
present  county  road  contract  system  and  will 
go  in  for  the  construction  of  permanent  roads 
next  year.  The  money  to  be  used  for  this 
vv'ork  will  be  derived  from  the  sale  of  the 
$150,000  bond  issue  to  be  placed  on  the  mar- 
ket in  December. 

Maryland. 

®Under  the  direction  of  the  Paving  Com- 
mission the  Board  of  Awards,  Baltimore,  Md., 
swarded  on  Aug.  22  the  following  contracts 
for  the  paving  of  streets :  No.  34,  to  the 
Cunningham  Paving  and  Construction  Co.,  at 
its  total  bid  of  $48,7.58.60;  the  contract  in- 
cludes the  paving  of  Exeter  St.,  from  Balti- 
more to  Lombard ;  Exeter  St.,  from  Fayette 
to  Low ;  Exeter  St.,  from  Gay  to  Front,  and 
Monument  St.,  from  Fallsway  to  Ensor,  with 
granite  block.  No.  35,  to  Patrick  Reddington, 
at  $12,086.75 ;  the  contract  includes  the  paving 
of  Colvin  St.,  from  Gay  to  Front;  Buren  St., 
from  Madison  to  Tru.xton ;  Tru.xton  St.,  from 
Buren  to  Warden,  and  Warden  St.,  from 
Truxton  to  Eager,  with  vitrified  block.  No. 
36,  to  the  Cunningham  Paving  and  Construc- 
tion Co.,  at  $20,084.50;  the  contract  includes 
the  paving  of  Front  St,  from  Hillen  to  High; 
Front  St.,  from  Exeter  to  Forrest,  and  High 
St.,  from  Hillen  to  Front,  with  granite  block. 

At  a  regular  ineeting  of  the  Paving  Com- 
mission, Baltimore,  Md.,  it  was  decided  to 
pave  Smallwood  St.,  from  Baltimore  to  F,ay- 
ette  Sts.,  and  Monroe  St.,  from  Eagle  St.  to 
Monroe    St.    bridge,    with    vitrified    brick. 

Michigan. 

®The  Board  of  Schoolcraft  County  Road 
Commissioners,  Manistique,  Mich.,  has  award- 
ed the  contract  for  grading  the  Hiawatha  road 
from  a  point  near  the  foot  of  the  hill  to  the 
quarter  line  south  of  the  center  of  Section 
14,  T  42  N..  R.  16  W.,  a  distance  of  3  miles,  to 
E.  M.  Shilson,  at  $5,140.  Other  bids  filed 
were  Tames  Finn,  $11,000;  Delta  Construction 
Co.,  $9,500;   Mattson  &  Larson,  $6,475. 

©Carpenter  &  Anderson,  Grand  Rapids, 
Mich.,  have  been  awarded  a  contract,  at  $33,- 
000,  for  resurfacing  with  asphaltic  concrete, 
Grand  Blvd..  from  Woodward  Ave.  to  Ham- 
ilton Blvd..  Detroit,  Mich.  The  work  will 
include  about  25,000  sq.  yds. 

McDermott  &  Cooper,  at  $2,17.3,  submitted 
to  the  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  the  lowest  bid  for  the  paving  of  2d  St. 

The  Committee  on  Streets  and  Sewers  has 
reported  favorably  to  the  City  Council  of 
Grand  Kapid.s,  Mich.,  on  the  proposition  to 
open  up  l-?astcrn  Ave.,  from  Flat  St.  to  E. 
Leonard   St. 

At  a  special  election  held  by  Harbor  Beach, 
Mich.,  it  was  voted  to  issue  bonds  amounting 
to  $2,000  for  the  construction  of  gravel  roads 
and  $1,500  of  bonds  for  extending  the  water 
m;iins. 

The  City  Officials  of  Battle  Creek,  Mich., 
are  considering  paving  a  number  of  streets 
throughout  the  residence  districts  with  Dolar- 
way  pavement. 

Minnesota. 

^'Bids  will  be  received  until  1  p.  m.,  Sept. 
5,  by  A.  H.  Fasel,  County  Auditor,  Thief 
River  Falls,  Minn.,  for  constructing  Rural 
Highway  No.  1,  the  work  including  about  90,- 
544  cu.  vds.  of  earth   to  be   removed;    12,000 

1,   420   lin.    ft. 


Ky.,    July    25,    were    rejected  '  by    Amick    &       yds    of   gravel   to   be   hauled,   420   Hn.    ft.   ot 
Ha;nes,  "City    Engineers,    and    the    work    has       steel   ci.Iyerts     15   to  48-mch.     The  estmiated 


been    postponed   indefinitely. 

The  City  Coimcil  has  approved  an  ordi- 
nance for  the  improvement  of  lOth  St.,  from 
Elliott  Ave.  to  the  north  curb  line  of  Broad- 
wav,  by  grading,  curbing  and  paving  with  vit- 
rified block  gutters  and  asphalt  pavement. 
W.  O.  Head  is  Mayor  of  Louisville,  Ky. 
D.   R.  Lyman  is  City  Enginerr. 


Louisiana. 

The  City  Council  of  Leesvillc,  La.,  Aug.  15, 
passed    an    ordinance    ordering    the    construc- 

^ indicates  work  now  open  for  bids,    ©indicates  a  contract 


cost  is  $28,758, 

©The  Board  of  Public  Works,  Duliith, 
Minn.,  has  awarded  the  contract  for  grading 
and  graveling  43d  Ave.,  west  from  Grand 
Ave.  to  8th  St.,  to  Geo'-ge  R.  King,  at  $2,625. 

©The  St.  Louis  County  Board,  Duluth, 
Minn.,  has  awarded  the  contract  to  Pat  Car- 
roll, at  his  bid  of  $27,332,  for  the  improve- 
ment of  Rardon   .'Vve.  road  with  trap  rock. 

©The  North  Star  Concrete  Co.,  Mankato, 
Minn.,  has  been  awarded  the  contract  by  the 
Citv  Council   for  paving  four  blocks  on  Mul- 


berry and  Plum  Sts. 

The  Board  of  Public  Works,  St.  Paul, 
Minn.,  has  decided  to  pave  Rondo  St.  from 
Rice  St.  to  Western  Ave.  with  asphalt  con- 
crete at  an  estimated  cost  of  $16,316. 

The  Board  of  Public  Works,  St.  Paul, 
Minn.,  has  under  consideration  the  following 
street  improvement:  The  paving  of  Plum  St., 
from  Maria  to  Hastings;  Hastings,  from  Bates 
to  Earl,  and  Earl,  from  Hastings  to  Thorne. 
The  job  will  cost  $37,449.32  in  creosoted  wood 
blocks  and  $24,074  in  asphalt  concrete.  Also 
the  paving  of  Case  St.,  from  Payne  Ave.  to 
Westminster  St. ;  Westminster,  from  Case  to 
York,  and  York,  from  Westminster  to  Mis- 
sissippi. It  wil!  cost  $42,100  if  paved  with 
creosoted  wood  blocks  and  $26,500  with  as- 
phalt concrete. 

A  hearing  was  held  by  the  Board  of  Public 
Works,  St.  Paul,  Minn.,  on  paving  petitions 
for  Plum  St.,  between  Maria  and  Hastings 
.\ves. ;  Hastings,  from  Bates  to  Earl,  and 
Earl,  from  Hastings  to  Thorne  Ave.  The 
estimates  for  the  work  are :  Sandlime  brick, 
$46,366.32;  asphalt,  $30,442.82;  granite,  $45,- 
729.42;  sandstone,  $40,634.22;  concrete, 
$24,074.82. 

The  following  petitions  have  been  filed  with 
the  City  Council  of  Duluth,  Minn.,  for  the 
grading  and  graveling  of  7th  St.,  from  14th 
Ave.  east  to  the  Boulevard,  near  4th  Ave.  W., 
a  distance  of  about  eighteen  blocks.  The 
property  owners  want  a  40-ft.  roadway  with 
a  combined  cement  curb  and  gutter.  A  peti- 
tion for  the  regrading  of  2.3d  Ave.  W.,  from 
Michigan  St.  to  Piedmont  .\ve.  The  peti- 
tioners ask  that  the  avenue  be  graded  from 
IMichigan  St.  to  4th  St.  and  that  the  balance 
be  a  roadway  with  a  crushed  rock  surface. 
Mississippi. 

4*Rids  will  lie  received  until  noon,  Sept.  7, 
Iiy  Fifth  District  Good  Roads  Commission, 
E.  S.  Davis.  _  Secretary,  .Aberdeen,  Miss.,  for 
the  construction  of  roads  and  drainage,  upon 
the  17  miles  of  public  highways.  The  sur- 
veys, maps,  plans,  profiles,  estimate  and  speci- 
fications for  the  work  are  on  file  with  the 
Clerk  of  the  Board  of  Supervisors,  or  they 
may  be  had  at  the  office  of  Gus  Hauser,  En- 
gineer, Aberdeen,   Miss. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
6,  by  C.  W.  O'Leary,  City  Clerk,  Meridian, 
Miss.,  for  paving,  grading,  curbing,  and  fur- 
nishing the  materials  therefor.  The  character 
of  materials  to  be  used  in  constructing  the 
work  will  be  determined  by  the  M.ayor  and 
Boards  of  Councilmcn  and  Aldermen  at  the 
time  of  opening  bids  and  awarding  contracts. 
Bids  are  invited  on  bitulithic,  sheet  asphalt, 
vitrified  clay  or  shale  blocks,  novaculite  ma- 
cadam, gravel  macadam,  dolarway  and  war- 
rcnite.  The  entire  work  consists  of  approxi- 
mately 83.000  sq.  yds.  paving,  6,000  cu,  yds. 
grading,  22,000  lin.  ft.  concrete  or  granite  curb, 
5,000  sq.  yds.  concrete  or  brick  gutter.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $5,000.  Specifications  and  blank  form  of 
proposals  may  be  had  of  R.  T.  Myers,  City 
h'ngineer.    Meridian,    Miss. 

^Bids  will  he  received  until  10  a.  m.,  Sept.  2, 
at  Meridian,  Miss.,  by  Good  Roads  Commis- 
sion, District  No.  5,  I^uderdale  County,  Mis- 
sissippi, for  constructing  22  miles  of  sand- 
clav  road. 

©The  Board  of  Holmes  County  Supervisors. 
Lexington,  Miss.,  at  the  last  meeting  awarded 
the  contract  for  grading  and  graveling  the 
Duraiit  pike  to  Lem  Smith,  Lexington,  Miss. 

Missouri. 

•{•City  of  Jefferson  City.  Mo.,  is  to  open 
bids  on  Sept.  3  for  constructing  about  $.30,000 
worth  of  pavement — asphalt  macadam,  asphalt 
or  brick.  Specifications  may  be  obtained  from 
the  City  Clerk, 

©The  City  Council  of  Carrollton,  Mo.,  has 
awarded  the  contract  for  the  paving  of  Lin- 
coln A\e.,  W.  Washington  .\ve.  and  W.  4th 
St.  to  the  Columbia  Paving  Co..  at  the  follow- 
•  ing  prices :  Brick  pavement  on  Lincoln  Ave. 
to  the  cemetery  gate.  $16,703;  concrete  pav- 
ing on  three  blocks  of  W.  Washington  .■\ve., 
$2,788;    one   block   of   concrete   pavement   on 

let  recently. 
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W  -Ith  St.,  $615.  Other  bids  received  were 
as  follows:  Lincoln  Ave.,  McGuire  &  Stan- 
ton. $18.18.5.25:  J.  T.  Carr  &  Co.,  $l.,Ool).  W. 
Washington  .\vc..  McGuirc  &  Stanton,  $.3,- 
.|:i-_'.-.i):  W.  E.  Scott.  $:3,;B1.-2S:  J.  T.  Carr  & 
Co.,  $.3,088.83.  W.  4th  St..  McGuire  &  Stan- 
ton, $-62:  W.  E.  Scott,  $718.71;  J.  T.  Carr  & 
Co..  $675.78.  ,  ^      ,      ^. 

An  ordinance  has  been  passed  by  the  Lity 
Council  of  Poplar  Bluff.  Mo.,  authonznig  the 
construction  of  vitrified  brick  pavement  on  11 
streets,   comprisine   about   28   blocks. 

Plans  and  specifications  have  been  pre- 
pared and  placed  on  file  by  the  City  Coun- 
cil Carthage,  Mo.,  for  the  niiprovement  ot 
Main  St.,  from  7th  to  Central  Ave.,  and 
Sophia  St..  from  Cedar  to  Centennial,  in  or- 
der that  action  may  be  taken  m  due  course 
with  a  view  of  advertising  for  bids  and  let- 
ting contracts,  unless  remonstrances  with  suf- 
ficient   signatures    are    hereafter    presented. 

The  Board  of  Public  Works.  St.  Joseph. 
Mo  has  recommended  the  adoption  of  an 
ordinance  for  paving  2oth  St.,  from  Francis 
to  Edinond.  with  asphalt.  The  paving  of  the 
following  streets  is  also  under  consideration: 
Ilolman  St.,  13th  to  22d,  designated  for  Has- 
sam-  •■'fith  St.,  Francis  to  Faraon.  designated 
for  'asphalt,  and  Mary  St.,  6th  to  0th,  desig- 
nated for  Portland  cement.  The  City  Engi- 
neer reported  that  the  petition  for  paving 
Mulberrv  St..  22d  to  24th.  with  asphalt,  was 
decided  and  an  ordinance  was  ordered  drawn. 
Montana. 
®The  contract  for  grading  1,900  ft.  of  high- 
way on  the  Kendal!  road  two  miles  north  of 
Lewistown,  Mont.,  has  been  awarded  to  Lynn 
Taver,  Lewistown,  Mont.,  at  $0.37  per  cu.  yd. 
The  job  will  include  approximately  2,000  cu. 
y('s.  of  excavation. 

All  bids  received  Aug.  7  by  W.  A.  Willis, 
Citv  Clerk,  Butte,  Mont.,  for  macadamizing 
with  lime  rock,  curiiing  and  constructing  the 
necessary  catch  basins  in  Quartz  St.,  from 
Main  St.  to  Montana  St..  and  in  .Ma.ska  St., 
from  Quartz  to  Copper  St.,  have  been  rejected 
and  the  work  will  be  readvertised. 
Nebraska. 
4»Bids  will  be  received  until  noon,  Sept.  4, 
by  H.  M.  Garrett.  City  Clerk,  Beatrice,  Neb., 
for  repaving  in  Paving  District  No.  1,  the 
total  estimated  cost  being  $47,680.  The  city 
engineer's  estimate  of  the  cost  of  the  work 
is  as  follows:  Vitrified  brick  paving  with 
r.sph^lt  filler,  $2.30  per  so.  yd.:  vitrified  brick 
paving  with  sand  filler.  $2.15  per  sq.  yd. ;  re- 
setting old  curb.  15  cts.  per  lin.  ft.  Andrew 
J.  Pithoud  is  City  Engineer. 
New  Jersey. 
•{•Bids  w-ill  be  received  until  2  p.  m..  Sept. 
3,  by  Edw^ard  B.  See,  Qerk,  Board  of  Street 
and  Water  Commissioners.  Jersey  City,  N.  J., 
for  the  improvement  of  Union  St.,  between 
West  Side  .\ve.  and  Mallorv  A\e.,  in  accord- 
ance with  specifications  on  file  in  the  office  of 
the  Clerk  of  the  Board. 

•I«Bids  will  be  received  until  3  p.  m.,  .^ug. 
30,  by  R.  M.  Clayton,  Chief  of  Construction, 
Atlanta,  Ga.,  for  paving  the  following  streets 
with  creosoted  wood  blocks:  Poplar  St..  from 
Broad  St.  to  Peachtree  St.,  approximately 
134.2  s(|.  yds.  W.  Hunter  St.,  from  White- 
hall St.  to  Madison  Ave.,  approximately  3,- 
76<'.78  sq.  yds. 

•J^Bids  will  be  received  until  8  p.  m.,  .Vug. 
30.  by  F.  A.  Stedman,  Borough  Clerk,  Ruth- 
erford, K.  J.,  for  the  laying  of  a  Taryia  X 
pavement  on  W.  Passaic  Ave,,  between  Car- 
mita  .Xve.  and  Jackson  Ave.  Plans  and  speci- 
fications may  be  obtained  at  the  office  of  the 
Borough  Engineer,  Van  Winkle  Bldg..  Depot 
Square.  Rutherford,  X._  J.  Each  bid  must  be 
accompanied  by  a  certiiied  check  for  $100. 

•J»Bids  will  be  received  until  8  p.  m.,  ."Xug. 
30.  by  F.  A.  Stedman,  Borough  Clerk.  Ruther- 
ford, N.  J.,  lor  the  laying  of  0-in.  macadam 
pavement  on  W.  Passaic  Ave.,  between  Park 
Ave.  and  Carmita  .\ve.  Plans  and  specifica- 
tions may  be  obtained  at  ihe  office  of  the  Bor- 
ough Engineer.  Van  Winkle  Bldg..  Depot 
Square,  Rutherford,  N.  J.  Eacli  bid  must 
be  accompanied  l)y  a  certified  check  for  $biO. 


for   road   im- 
Oak    Ridge 


®The  Morris  County  Board  of  Chosen  Free- 
holders,   Morristown,    N.    J.,    at    the    regu.ar 
meeting  Aug.   14,   let   contracts 
provcments    to    the    following.  , 

Co  at  $44 ''34.76,  for  building  the  bouleyaid 
through  Mountain  Lakes,  a  distance  of  about 
2%  miles;  Salmon  Bros,  were  awarded  the 
contract  for  the  Landing  and  Mt.  Arlington 
road.  13..377  ft.  long,  at  $52,888.55;  and  Cotter 
&  Bergen  were  awarded  the  Boonton  Ave., 
Butler,  piece  of  road,  for  $8,488.50,  this  road 
being  about  a  mile  long. 

New  Jersey. 

4.Bids  will  be  received  until  8  p.  m.,  Sept.  2, 
by  Citv  Clerk.  Somers  Point.  N.  J.,  for  grad- 
ing and  graveling,  the  work  including  the  fol- 
lowing: New  Jersey  .^ve.,  excavation  and 
preparation  of  sub-foundation.  2,970  cu.  yds  : 
compacted  gravel,  1.230  cu.  yds.  New  \ork 
Ave.,  excavation  and  preparation  of  sub-foim- 
dation,  7,-3.30  cu.  yds.:  compacted  gravel,  3,2oO 
cu.  yds.  Bay  Ave.,  excavation  and  prepara- 
tion of  sub-foundation,  including  sod  banks, 
14,970  cu.  yds.;  compacted  gravel,  4,oIl  cu. 
yds.  E.  D.'Rightmire,  Atlantic  City,  N  J.,  is 
Engineer. 

4>Bids  will  be  received  until  2  p.  m.,  Sept. 
12.  by  C.  W.  Marshall.  Clerk  Township  Coin- 
mitte'e.  Landis  Township.  Cumberland  Co.,  N. 
J.,  at  the  City  Hall.  Vineland,  N.  J.,  for  the 
permanent  construction  of  the  road  known  as 
Landis  A\e.,  from  the  Borough  or  Township 
line  to  Spring  Road,  a  distance  of  7,700  ft., 
34  ft.  wide,  with  a  broken  stone  macadam 
road  with  bituminous  cement  dressing.  Bid- 
ders are  inyited  to  submit  proposals  on  the  fol- 
lowing types  df  construction:  .'V— Macadam 
with  bituminous  dressing  on  macadam  founda- 
tion. B— Macadam  with  bituminous  dressing 
on  eravel  foundation.  Plans,  profile,  cross- 
sections,  and  soecifications  are  on  file  at  the 
office  of  the  State  Commissioner  of  Public 
Roads  at  Trenton.  N.  J.,  or  at  the  office  of 
Clerk  of  Township  Committee,  Vineland,  N. 
J.,  and  at  the  office  of  W.  W.  Young,  Con- 
sulting Engineer,  Philadelphia,  New  York,  and 
Bordentown.   N.   J. 

4«Bids  will  be  received  until  8  p.  m.,  Sept. 
3.  bv  Charles  Clark,  Town  Clerk.  Wcstfield, 
N.  J.,  for  improving  a  section  of  Euclid  .'\ve. 
The  engineer's  approximate  estimate  of  the 
amount  of  work  to  be  done  is  as  follows : 
4.200  sq.  yds.  of  4-in.  waterbound  macadam. 
3.000  sq.  yds.  of  macadam  resurfaced.  3,900 
lin.  ft.  of  concrete  curb  and  gutter.  Forms 
of  proposal,  specifications  and  contract  may 
be  obtained  at  the  office  of  A.  \V.  Vars,  Town 
Engineer,  Town  Hall,  Westfield.  N.  J. 

A  contract  will  probably  be  awarded  Aug. 
29,  to  Sutton  &  Corson  Co..  Ocean  City,  N.  J., 
■It  $1)5.000  for  naving  with  wood  block,  vitri- 
fied block  and  bituminous  macadam  in  Ocean 
City.  N.  J.  Bids  for  the  work  were  received 
Aug.  15.     R.  L.  Goff  is  City  Engineer. 

New  Mexico. 

County  Commissioner  Atkinson  of  Chaves 
County,.  Roswell,  N.  Mex..  has  announced  that 
plans  are  being  formulated  for  repairing  over 
20i)  miles  ot  roads  throughout  the  county. 
The  work  will  be  started,  it  is  said,  Oct.  1. 

New  York. 

•{•Bids  will  be  receiverl  until  1  p.  m..  Sept. 
9.  by  the  New  York  .State  Coiymisslon  of 
Iliglnvays,  C.  Gordon  Reel,  Superint^'ndcnt  of 

Hi.ghways.    .Mbany.    N.    Y..    for    tlic  improve- 
ment  of  tlie   following  highways  ; 

-Approx.  lengrth. 

County.                                  Road  Nu.  Miles. 

.\llegnny    r.si')  R.io 

Broome   .V',:?n  i.o.S 

Broome    1  IrtO  -,.io 

Chautauqua    r.:;i7  7.96 

Ctiautauqiia     .■,2r,:'.  5.51 

Clinton     .'.IftV  1.79 

Clinton     .">i2S  2.24 

Columbia    5347  4.8!i 

Iielaware    ".313  12.14 

Delaware    r.3S3  2.27 

Delaware    r):i,S4  (;.23 

t)iitchess     .%32B  3  S3 

frreene    r.3n7  r>.n7 

Greene    :.?,i;S  2.31 

.Tefferaon  and   Lewis W^^:i'^  14  33 

Tjewis     .-327  ]4!77 

Madison    ':!2;''  10  11 

^'iaKara    ".:!  h)  fi!64 

Nia.uiara    .-5381  0.09 


Oneida     ^340 

Oneida     ^25 

Onondaga     ^^''^ 

Orange    o^f » 

Oswego    ■i^^" 

Rensselaer  -JJ^J* 

Steuben     ^l\l 

Steuben     i%V>, 

Steuben     JpJ 

Steuben     JjJJ'J 

Schuyler  and  Tates -^3^4 

Suffolk     5301 


Tompkins 

Washington 

Westchester 

Westchester 

Westchester 

Westchester 

Westchester 

Westchester 

Westchester 

Westchester 

Westchester 


.1379 
5316 
5321 
5357 
3358 
5359 
5360 
5361 
5362 
5363 
5364 


6.12 
12.37 
7.00 
11.20 
7.00 
5.11 
0.61 
4.98 
1.50 
0.24 
7.57 
12.92 
3.22 
3.09 
1.64 
0.95 
0.28 
6.48 
5.04 
0.83 
0.25 
2  27 
i!66 
10.89 


■^  indicates  v/ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Tates    5324 

Bids  will  also  be  received  by  the  New  York 
State  Commission  of  Highways,  Albany,  N.  Y., 
until   1   p.  m.,   Sept.   10,  for  the  improvement 

of  the  follow-ing  highways: 

Approx.  length. 

County.                               Road  No.  Miles. 

.\lbany    UOo  0.7o 

.\llegany   5341  6.80 

Broome    5377  1.91 

Broome    5338  13.84 

Chemung    1095  1.12 

Cattaraugus    5259  6.86 

Chautauqua    5245  5.97 

Chautauqua    5320  1.07 

Clinton 5199  8.25 

Clinton     5337  2.36 

Delaware     5340  8.00 

Greene  5366  1.97 

Greene     5368  4.06 

Greene     5370  2.70 

Jefferson     5344  2.12 

Madison    5330  5.63 

Madison    5380  2.45 

Oneida     5345  6.49 

Onondaga     5318  1.20 

Ontario  and  Yates 5323  8.15 

Orleans    5315  2.45 

Oswego    5382  12.00 

Saratoga  5313  1.30 

Schoharie     r>286  4.76 

Schuyler    5335  1.75 

St.    Lawrence .5331  1.78 

Steuben     5348  12.82 

Steuben     .i352  10.38 

Suffolk     5232  11.25 

Sullivan     5322  S.45 

Tioga    5333  1.28 

Washington    5336  9.48 

Washington    1082  1.71 

Westchester    5371  0.95 

Westchester    5372  0.73 

Westchester    5373  2.85 

Westchester    .')374  0.20 

Westphester    5375  1.34 

Westchester    5376  1.29 

Westchester    53.i5  2.43 

Westchester    5356  2.02 

Wayne     5378  4.50 

Maps,  plans,  specifications  and  estimates  may 
be  seen  and  proposal  forms  obtained  at  the 
office  of  the  Commission  in  ,A.lbany,  N.  Y., 
and  also  at  the  office  of  Division  Engineer 
Spencer  J.  Stewart,  Realty  Bldg.,  W'hitie  Plains. 
N.  Y.,  for  highways  in  the  counties  of 
Dutchess,  Orange,  SufTolk.  Sullivan  and  West- 
chester; at  the  office  of  Division  Engineer 
Paul  McLoud,  Humane  Bldg.,  Albany,  N.  Y., 
for  highways  in  the  counties  of  Albany,  Clin- 
ton, Columbia,  Greene,  Rensselaer,  Saratoga, 
Schoharie  and  Washington ;  also  at  the  office 
of  Division  Engineer  James  H.  Sturdevant, 
Cleveland  Bldg.,  W'atertown.  N.  Y..  for  high- 
ways in  the  counties  of  Jefferson.  Lewis. 
Oneida  and  St.  Lawrence ;  also  at  the  office 
of  Division  Engineer  Frederick  Steele  Strong, 
433  South  Salina  St..  Syracuse,  N.  Y.,  for 
highways  in  the  counties  of  Madison.  Onon- 
daga, Ontario.  Oswego.  Wayne  and  Yates; 
also  at  the  office  of  Division  Engineer  James 
P.  Morrissey,  423  Cutler  Bldg.,  Rochester,  N. 
Y.,  for  highways  in  the  counties  of  Allegany, 
Cattaraugus,  Chautauqua,  Niagara  and  Or- 
leans ;  and  also  at  the  office  of  Division  Engi- 
neer Perry  Filkin.  901  Press  Bldg.,  Bingham- 
ton,  N.  Y.,  for  highways  in  the  counties  of 
Broome,  Chemung,  Delaware,  Schuyler,  Steu- 
ben, Tioga  and  Tompkins. 

North  Carolina. 
The    City    Council    of    Wilmington,    N.    C. 
will   take  up   for  consideration  the  matter  of 
paving   Chestnut    St..    from   Front   to   2d    St., 
with   asphalt  blocks. 

Ohio. 
•J«Bids  will  be  receix  ed  until  Sept. 
ponement   from    Aug.    6)    by   A.    W. 
Director    of    Public    Service,    Piqua, 


r  (post- 
Burton, 
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the  improvement  of  N.  Chestnut.  S.  Chestnut 
and  South  Ave.,  from  High  St.  south  to 
Corporation  Line,  by  grading,  curbing,  gutter- 
ing, construction  of  necessary  culverts,  drains 
and  retaining  walls,  and  paving  the  roadway 
with  brick,  cement,  macadam,  bituminous 
macadam,  asphah  block,  asphalt  binder  or 
creosote  block,  according  to  the  plans  and 
specifications  on  file  in  said  office.  Approxi- 
mated 13,7.50  sq.  yds.  Also  for  the  improve- 
ment of  E.  High  St.,  from  City  Building 
to  west  side  of  Harrison  St.,  by  grading,  curb- 
ing and  guttering,  and  paving  the  roadway 
with  brick,  cement,  macadam,  bituminous 
macadam,  asphalt  block,  asphalt  binder,  or 
creosote  block,  according  to  the  plans  and 
specifications  on  file  in  said  office.  Approxi- 
mated .3,000  sq.  yds.     W.  B.  Mitchell  is  Clerk. 

^•Bids  will  be  received  until  noon,  Sept.  4. 
by  W.  J.  Springborn,  Director  of  Public  Serv- 
ice, Room  104  City  Hall,  Qeveland  O.,  for 
grading,  draining,  paving  with  paving  brick 
and  improving  the  following  thoroughfares: 
Grand  Ave.,  S.  E.,  from  E.  79th  St.  to  92  ft 
east  of  E.  82d  PI.;  Lakeview  Rd.,  N.  E.,  and 
E.  123d  St.,  from  Superior  Ave.,  N.  E.,  to 
Castlewood  Ave.,  N.  E. ;  Perkins  Ave.,  N.  E., 
from  E.  .35th  St.  to  east  line  of  E.  37th  St.; 
St.  Catherine  Ave..  S.  E.,  from  E.  93d  St.  to 
E.  99th  St.;  E.  65th  St.,  from  Carnegie  Ave., 
S.  E.,  to  Cedar  Ave..  S.  E. ;  E.  1.52d  St.  (for- 
merly Collamer  Ave.),  from  Waterloo  Rd.. 
N.  E.  (old  Sacket  St.).  to  Macauley  Ave., 
N.  E.  (old  Maple  St.).  Plans  and  specifica- 
tions mav  be  seen  at  the  office  of  the  Chief 
Engineer,   Room  303   City   Hall. 

•{•Bids  will  be  received  by  the  Cuyahoga 
■  County  Building  Commission  at  its  office  in 
the  new  Court  House  Building,  Lakeside  Ave.. 
Qeveland,  O.,  until  9  a.  m.,  Sept.  10,  for 
grading  around  the  building  site  and  laying 
stone  sidewalk,  all  in  accordance  with  the 
plans  and  specifications  prepared  by  the  Coun- 
ty Engineer.  Separate  proposals  will  be  re- 
ceived for  grading;  for  furnishing  and  lay- 
ing stone  flagging  for  sidewalk;  for  grading 
and  installing  concrete  sidewalks.  Each  pro- 
posal must  be  accompanied  by  a  certified  check 
for  $.500. 

^Bids  will  be  received  until  noon.  Sept,  2, 
by  C.  W.  Baker,  Village  Clerk.  Lowellville, 
O.,  for  material  for  the  construction  of  side- 
walks, crosswalks,  curbs  and  gutters,  accord- 
ing to  the  plans  and  specifications  on  file  in 
said  office,  for  and  during  the  fiscal  year  be- 
ginning Tan.  1,  1912,  and  ending  Dec.  31, 
1912.         ■ 

^Bids  will  be  received  until  noon,  Sept.  9, 
by  Robert  W.  Alexander,  Ross  County  Audit- 
or, Chillocothe,  O.,  for  all  labor  and  material 
necessary  to  construct  the  improvement  known 
as  the  Owl  Creek  Road  Improvement,  located 
in  Twin  Township,  Ross  County,  Ohio.  The 
plans  and  estimate  of  quantities  and  specifica- 
tions for  doing  the  above  work,  are  on  file 
in  the  offices  of  the  County  Auditor  and  Coun- 
ty Engineer. 

•{•Bids  will  be  received  until  Sept.  14  by 
Board  of  Butler  County  Commissioners.  Ham- 
ilton, O.,  for  the  construction  of  the  Bryant 
Road  in  Oxford  township. 

•|«Bids  will  be  received  until  noon,  Sept.  5, 
bv  the  Director  of  Public  Service,  Springfield, 
O.,  for  4,410  sq.  yds.  of  paving  on  McCreight 
Ave. 

•{•Bids  will  be  received  until  noon,  Sept.  5, 
by  F.  A.  Zimmerman,  Director  of  Public 
Service,  Norwood,  for  furnishing  the  neces- 
sary labor  and  materials  for  the  repair  and_  re- 
surfacing of  streets.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Director  of 
Public  Serv'ice  and  at  the  office  of  James  A. 
Stewart,  Engineer,  1112  Traction  Bldg.,  Cin- 
cinnati, O. 

•{•Bids  will  be  received  until  noon,  Aug.  30, 
by  V.  T.  Price,  Director  of  Public  Service, 
City  Hall.  Cincinnati,  O.,  for  the  improve- 
ment of  the  street  intersections  of  the  Gilbert 
Ave.  viaduct,  paving  the  roadway  of  the  yia- 
Plans,   specifications 


®Garrigan  Bros.'  Co.,  Valentine  Bldg.,  To- 
ledo, O.,  have  been  awarded  the  contract  by 
the  Board  of  Lucas  County  Commissioners, 
Toledo,  O.,  for  the  construction  of  the  Water- 
ville  township  stone  and  gravel  road  No.  27. 
Charles  Sanzenbachcr  is  County  Auditor. 

©Johnson,  Van  Wagner  &  Johnson,  care 
Jennison-Wright  Co.,  Toledo,  O.,  have  been 
awarded  the  contract  by  the  Board  of  Lucas 
Coimty  Commissioners  for  the  grading,  drain- 
ing and  macadamizing  of  Adams,  Sylvania  and 
Washington  townships  Stone  and  Gravel  road 
No.  25.  C.  J.  Sanzenbacher  is  County  .Audi- 
tor. 

®The  Board  of  Commissioners,  Lucas 
County,  Toledo,  has  awarded  the  contract  to 
Garrigan  Bros.'  Co.,  Valentine  Bldg.,  To- 
ledo, O.,  for  grading,  draining  and  macadam- 
izing of  Sylvania  township  Stone  and  Gravel 
Road  No.  23.  Charles  Sanzenbacher  is  Coun- 
ty  Auditor. 

®The  contract  for  furnishing  200,000  old 
style  paving  blocks  2%-in.  by  4-in.  by  9-in. 
has  been  let  by  the  city  of  Columbus,  O.,  to 
Charles  H.  Frank,  Columbus,  O.,  at  $17.75 
per   M. 

®The  Village  of  La  Grange,  O.,  has  award- 
ed the  contract  for  repairing  and  rebuilding 
macadam  roads  to  the  Elyria  Construction 
Co.,  Elyria,  O.     Bids  were  opened  Aug.  15. 

®The  contract  for  the  improvement  of  the 
Cambridge  Road  for  a  distance  of  2,077  ft. 
has  been  let  by  the  Commissioner  of  the  Road 
District  to  Henderson  Bros.,  Coshocton,  O. 
Bids  were  opened  Aug.  15. 

®The  Director  of  Public  Service,  Toledo, 
O.,  awarded  the  following  contracts  for  the 
construction  of  brick  pavement :  Wabash  St., 
to  Peters  Bros.'  Co.,  Toledo,  O.,  at  $4,979; 
Hoag  St.,  to  H.  Sheehan  &  Son,  at  $9,466; 
Warsaw  St.,  to  John  McMahon,  at  $13,851; 
Woodruff  St.,  to  Russel-Jennison,  at  $6,672. 
Bids  were  opened  Aug.  21. 

®C.  E.  Stinebaugh,  Bowding  Green,  O.,  Au- 
ditor of  Wood  County,  awarded  contracts 
for  grading,  draining,  macadamizing,  applying 
tar  binder  and  constructing  earth  road  as 
follows :  A.  B.  Shanower  et  al.  road  to  John- 
son &  Vanwagoner;  F.  E.  Smith  et  al.  road 
to  C.  W.  Ryan,  Maumee,  O. ;  William  C. 
Rideout  et  al.  road  to  Stony  Ridge  Stone 
Co.,  Stony  Ridge,  O. ;  C.  F.  Rider  et  al.  rd. 
to  Ladd  &  Albe.  Lemoyne,  O.  Bids  were 
opened    Aug.    6. 

®The  Board  of  County  Commissioners,  "Co- 
himbus,  O.,  has  awarded  the  contract  for  the 
extension  of  the  Winchester  Road,  2%  miles 
in  Madison  township,  to  Charles  Bird,  Spring- 
field, O.,  at  $21,000.  The  road  is  a  state  aid 
one,  and  will  be  built  of  asphalt  concrete. 
The  other  bids  for  the  work  were  J.  M.  Snouf- 
fer  of  Columbus,  $22,000,  and  Radebaugh  & 
Inbedoen  of  Logan,  $21.80n. 

®The  Board  of  Hancock  County  Commis- 
sioners. Findlay,  O.,  has  awarded  the  con- 
tract for  the  construction  of  a  stretch  of 
water  bound  macadam  pike  in  Marion  town- 
shin  to  Johnson   Bros.,  at  $3,890. 

®The  County  Commissioners,  Lisbon,  O., 
have  awarded  the  contract  for  the  grading 
and  paving  of  the  Salem-Winona  road,  be- 
ginning at  the  corporation  line  of  Salem  and 
running  for  a  distance  of  iVz  miles  to  Wi- 
nona, to  H.  V.  Baldwin.  Coraopolis,  Pa,,  at 
$22,407.  But  one  bid  was  received,  on  the 
contract  for  the  improvement  of  the  Lisbon- 
Homeworth  road.  This  bid  was  rejected.  It 
came  from  Wright  &  Morris  of  Lisbon,  the 
estimate  being  $46,185.  These  figures  \vere 
above  the  estimate  made  by  the  commission- 
ers. The  work  will  be  re-estimated  and  re- 
advertised. 

The  City  Council  of  Canton,  O.,  at  a  recent 
meeting  adopted  a  resolution  instructing  the 
City  Engineer,  P.  H.  Weber,  to  prepare  plans 
and  estimates  of  the  cost  of  improving  E.  2d 
St.,  from  Cherry  St.  to  the  East  Creek,  by 
paving,  grading,  flagging,  curbing  and  pro- 
viding drainage. 

Petitions    are   being   circulated    in    diflferent 


duct   with   wood    block,      j.  i<ui=,   =w,v.^...^>.u -,...-     -          -      -     „                  _ 

and   blank   proposals   can   be   obtained   at   the  portions    of    the    city    ot    Loram.    O..    asking 

office  of  the   Chief   Enginrrr.   Department  of  for  the  construction  ot   pavement  on  E.  30th 

Public   Service.     Bond  or   n-vtif.id  check  for  St.,    from    Vine    Aye.    to    Clinton    Aye.;    for 

$1,000  required  with  bid.  P'lvmg  Reid  Ave.,  from  the  end  of  the  pres- 


ent paving  at  12th  St.  to  22d  St.;  paving  18th 
St.,  from  Broadway  to  Long  Ave. 

The  City  Council  of  Delaware,  0.,  has 
passed  a  resolution  declaring  it  necessary  to 
improve  Griswold  St.  by  paving.  G.  S.  Irwin 
is   City   Engineer. 

The  City  Council  of  Canton,  O.,  on  Aug. 
13  approved  a  resolution  declaring  it  neces- 
sary to  improve  S.  Cleveland  Ave.,  from  Ce- 
dar St.  to  Fairfield  Ave.,  by  grading  to  the 
established  grade,  setting  curbing,  laying  flag- 
stone sidewalks,  paving  the  roadway  with  vit- 
rified paving  blocks  and  providing  the  neces- 
sary drainage.  B.  F.  Faust  is  Clerk  of  the 
Council. 

At  a  special  election  held  at  Roseville.  O.,  it 
w-as  voted  to  pave  2d,  3d,  4th,  5th  and  Athens 
Road  at  a  cost  of  about  $10,000. 

The  City  Council  of  New  Philadelphia.  C, 
has  taken  initial  steps  for  the  paving  of  Tus- 
carawas Ave.  for  its  entire  length  in  that 
city.  In  connection  with  this  work  Canal 
Dover,  O..  is  planning  to  pave  the  corre- 
sponding street  in  that  city,  making  an  un- 
broken  line  of  paving. 

Engineer  Arnold,  New  Philadelphia,  has 
been  instructed  by  the  City  Council  to  pre- 
pare plans  and  specifications  for  paving  on  W. 
Fair  St.,  between  Tuscarawas  .■^ve.  and  Broad- 
w-ay ;  on  6th  St.,  between  W.  High  and  B.  & 
O.  R.  R.,  and  Tuscarawas  \\e.,  from  the 
corporation  line  to  W.  High  St.,  and  10th  St., 
between   High  and  Fair  St. 

The  following  bids  were  received  by  the 
Board  of  Control.  Tiffin,  O..  for  the  con- 
struction of  pavement  on  a  number  of  the 
city  streets :  .^nn  St. — George  J.  Ehrenfried, 
bituminated  concrete,  $4,111.40;  engineer's  es- 
timate, $4,494.80.  Liberty  St.— John  E.  King. 
Nelsonville,  block  and  grout  filler.  $6.377..32; 
same.  Nelsonville  block  and  sand  filler,  $6,- 
122.52 ;  Jeakel  &  Knepper.  Nelsonville  block 
and  grout  filler.  $6,179.56;  same,  Nelsonville 
block  and  sand  filler.  $6,033.96:  Louis  Shau- 
der,  Nelsonville  block  and  grout  filler,  $6,- 
625.03 ;  same,  Nelsonville  block  and  sand 
filler.  $6,261.03:  engineer's  estimate,  grout  fill- 
er, $6,835.75.  Main  St.— John  E.  King,  Bes- 
semer block  and  grout  filler,  $2,427.49 ;  same, 
Bessemer  block  and  sand  filler,  $2,334.11 ;  Louis 
Schauder,  Bessemer  block  and  grout  filler, 
$2,523.66 ;  same.  Bessemer  block  and  sand 
filler.  $2,390.06;  Je.ikel  &  Knepper.  Bessemer 
block  and  grout  filler.  $2,349.61 ;  same.  Besse- 
mer block  and  sand  filler.  $2.390.26 ;  engineer's 
estimate  with  grout  filler,  $2,443.61.  Melmore 
St. — Jeakel  &  Knepper.  bituminated  concrete, 
$19,069.66;   engineer's_  estimate,  $22,280.10. 

The  Street  Committee  of  Springfield,  0., 
City  Council  has  recommended  the  extension 
of  Clairniont  \\e..  from  Main  to  High  St., 
bv  the  purchase  of  a  right  of  wav  through 
the  land  of  Foster  B.  Houston  for  $2,000;  the 
grading  of  the  first  alley  south  of  High  St. 
from  East  St.  east,  and  the  condemnation 
of  the  Canney  property,  needed  for  the  Tib- 
bets  .Ave.  extension,  and  the  Taylor  propert>', 
needed  for  the  York  St.  extension. 

Oklahoma. 

®Thc  City  Ciuincil  of  Durant.  Okla..  has 
awarded  the  contract  for  the  construction  of 
6  blocks  of  asphalt  pavement  on  North  3d 
Axe.  to  the  Cleveland-Trinidad  Paving  Co., 
Cleveland.   O.,  at  $17,397. 

A  resolution  has  been  adopted  by  the 
Board  of  Commissioners  of  the  city  of  Okla- 
homa City.  Okla.,  for  the  paving  of  Francis 
Ave.,  from  the  north  line  of  4th  St.  to  the 
south  line  of  9th  St.  The  work  will  include 
.grading,  manholes,  curb  inlets,  drain  pipes, 
lateral  storm  sewers,  curbs  and  resetting 
curbs  therefor.     C.  R.  Gouchor  is  City  Clerk. 

Pennsylvania. 

^•Bids  will  be  received  until  5  p.  m.,  Sept. 
2.  by  F.  J.  Huffman,  Borough  Clerk,  Crafton, 
Pa.,  for  grading,  curbing  and  paving  1.750  lin. 
ft.  of  Fountain  St. :  also  for  constructing  300 
lin.  fl.  10  in.  sewer.  Plans,  etc,  at  office  of 
Mr.  H.  Stevenson,  432  Diamond  St.,  Pitts- 
burgh.  P.a. 

•{•Bids  will  he  received  until  2  p.  m.,  .\ug. 
30.  bv  John  .Simon.  Chairman  Street  Commit- 
tee. East   Pittsburgh.  Pa.,  for  grading,  paving 


•J- indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  curbing  portions  of  Center  Ave.,  Cliff 
St..  C;ranclview  Ave..  Howard  St.,  Maple  Ave., 
Glosser  St..  Madison  Ave..  Ridge  Ave.,  Draper 
St.,  .\rc  St.  Harrop.  Hopkins  &  Taylor,  Bor- 
ough  Engineers,  Lewis   Blk.,  Pittsburgh. 

®The  following  street  improvement  con- 
tracts were  rccentl.v  let  bj'  the  Department 
of  Public  Works,  Pittsburgh,  Pa.:  Repaving 
with  brick— Rose  St..  J.  B.  Sheets  &  Co.,  $4,- 
194.31  ;  Tustin  St.,  J.  B.  Sheets  &  Co.,  $2,- 
408,5(5;  Allen  St.,  J.  B.  Sheets  &  Co.,  $4,046: 
Watson  St.,  J.  B.  Sheets  &  Co.,  $4,468.91. 
Repaving  with  asphalt— Milvale  .A.ve.,  Booth 
&  Klinn.  $(;,30f).o5 :  Devillicrs  St.,  Booth  & 
Flinn,  $'2.!m5.20.  Repaving  block  stone- 
Muriel  St.,  Booth  &  Flinn,  $4,647..90;  Web- 
ster Ave.,  Booth  &  Flinn,  $9,303.6.5:  Middle 
St.,  H.  C.  Howard.  $3,6.53.73;  Reed  St.,  Evan 
Jones  Sons'  Co..  $2,096.7.').  Grading,  paving, 
curbing,  brick — Elm  St.,  Thomas  Cronin  Co.. 
$3,825.98;  Tilburv  Ave.,  Frank  Diulius,  $6,- 
551.10;  Transit  alley.  J.  B.  Sheets  &  Co.,  $3 - 
767.96.  Paving  and  curbing,  brick— Watt  St., 
Thomas  Cronin  Co.,  $6,795.36.  Grading,  pav- 
ing, curbing,  block  stone — Hargrove  St..  Ott 
Bros.'  Co.,  $1,245.11;  Rebecca  St.,  Frank  Di- 
ulius, $1,063,611.  .Another  contract  was  award- 
ed for  cement  sidewalks  on  S.  18th  St.,  to  J. 
D.  McGoniglc.  for  $1,51.3.60. 

®The  Street  Committee  of  the  City  Coun- 
cil, Wilkesbarre,  Pa.,  awarded  the  following 
contracts  for  the  construction  of  street  pave- 
ment: for  paving  Hickory  St.  with  metro- 
politan brick  and  red  stone  curbing,  to  J.  E. 
James,  at  $2.26  a  sq.  yd.  and  $0.75  a  lin.  ft., 
respectively;  for  paving  Hancock  St..  from 
Northampton  to  South  Sts..  with  asphalt  and 
red  stone  curbing,  to  Warner  Quinlan  Co.,  at 
$2.09  per  sq.  yd.  and  $0.75  per  lin.  ft,  respec- 
tively; for  paving  Washington  St.,  between 
Kim  and  Johnson  Sts.,  with  C.  C.  W.  brie.  , 
10  J.  E.  James,  at  $2.12  per  sq.  yd. 

©William  Pickett  &  Co.,  Washington,  Pa., 
have  been  awarded  the  contract  by  Canton 
township  supervisors  for  paving  1,000  ft.  of 
road,  from  the  Washington  borough  line  ex- 
tending from  Wylie  Ave.  over  Chartiers 
Creek  to  the  Connecting  Railroad.  Part  of 
the  roadway  will  be  24  ft.  wide  and  part  12 
f(.  in  width. 

It  has  been  announced  by  the  City  Council 
that  bids  will  be  advertised  for  shortly  for 
the  construction  of  pavement  on  a  number  of 
streets.  J.  H.  Warner  is  City  Qerk,  Easton, 
Pa. 

The  Highway  Commissioners  of  Harrisburg. 
Pa.,  are  preparing  to  advertise  for  bids  for  the 
grading  of  .Atlas  St..  from  Woodbine  to  Em- 
erald  Sts. 

The  city  of  Greenville,  Pa.,  has  issued 
bonds  amounting  to  $68,000  to  provide  funds 
for  the  paving  of  several  streets. 

The  City  Council  of  Erie,  Pa.,  has  awarded 
the  contract  for  repaving  Ash  St.  with  brick 
from  15th  to  18th  Sts.,  to  Mayer  Bros.'  Con- 
struction Co..  at  $1.14.  The  contract  for  re- 
paving Sassafras  with  brick,  from  12th  to  the 
railroad  tracks,  went  to  John  McCormick  & 
Son,  at  $1.09. 

The  Highway  Committee  of  the  City  Coun- 
cil, Williamsport,  Pa.,  has  recommended  that 
the  contract  for  paving  the  following  streets 
be  awarded  to  Busch  &  Stewart  at  their  bid  of 
$2.10  per  sq.  yd.:  W.  Edwin  St.,  from  Mar- 
ket to  Pine  St.;  Government  PI.,  from  4th  to 
Hepburn  St.;  North  St..  from  Market  to  Hep- 
burn; Court  St.,  from  North  to  4th,  and 
Court  St..   from"  3d  south  to  the  canal. 

The  City  Council  of  Erie,  Pa.,  has  adopted 
a  resolution  providing  for  the  installation  of 
a  storm  water  sewer  in  Cranberry  St..  from 
4tl!  to  10th  St. 

Advices  from  York,  Pa.,  state  that  work 
will  be  started  on  the  improvement  of  the 
York  road  from  the  city  line  to  Gittings  Ave. 
as  soon  as  the  nccessarv  preliminaries  have 
been  agreed  upon  by  the  Good  Roads  Com- 
mission and  the  I'nited  Railways  and  Elec- 
tric Companies.  O.  E.  Weller"is  Chairman 
of  the  LMm:nission  and  H.  G.  Shiriev  is  Reads 
Engineer. 

_  The  repaving  of  Brady  St.  and  Long  Ave 
IS  being  agitated  'oy  the  citizens  of  Huboi.; 
Pa. 

•J«ind!-r' 


Residents  of  Broadway  are  demanding  that 
the  officials  of  the  borough  of  Dormont,  Pa., 
take  action  in  regard  to  the  pavement  of  that 
thoroughfare  in  accordance  with  the  ordi- 
nance passed  some  time  ago. 
Tennessee. 

4»Bids  will  be  received  until  noon,  Sept.  5, 
by  D.  G.  Leahy,  Recorder,  Knoxville,  Tenn.. 
for  paving  work  involving  14,000  sq.  yds. 
pavement,  8,0o0  cu.  yds.  excavation,  9,000  Im. 
ft.  curb  and  3,000  lin.  ft.  storm  sewer.  Specifi- 
cations, etc.,  may  be  obtained  from  J.  E. 
Thompson,  City  Engineer. 

Texas. 

4»Bids  will  lie  received  until  8  :.30  p.  m., 
Sept.  2,  by  D.  L.  Noble.  City  Secretary,  Tay- 
lor, Tex.,  for  constructing  18,000  sq.  yds.  of 
pavement.  Bids  will  be  received  on  vitrified 
brick,  bitulithic  and  creosoted  pine  block  pave- 
ment as  outlined  in  specifications,  which  may 
be  obtained  upon  application  to  C  E.  Leonard, 
supervising  engineer,  or  at  Mayor's  office,  Tay- 
lor, Tex. 

^Bids  will  be  received  until  Sept.  3,  by  J. 
G.  Sutton,  City  Clerk.  Beaumont,  Tex.,  for 
paving  Shamrock  Ave.  from  Sabine  Pass  .Ave. 
'to  Turon  St.,  the  work  calling  on  about 
1.442  sq.  yds.  paving  on  5-in.  concrete  foun- 
dation, with  Uvalde  rock  asphalt  wearing  sur- 
face ;  also  497  lin.  ft.  concrete  curbing.  C.  L. 
Scherer,  City  Engineer. 

®W.  T.  Montgomery,  Marquez,  Texas,  has 
been  awarded  the  contract,  at  $11,000,  for  the 
construction  of  sand  clay  roads  in  District 
No.  5.  Leon  County,  Texas,  for  which  bids 
were  opened  .Aug.  12,  by  the  Leon  County 
Commissioners  at  Centerville,  Texas. 

®The  Commissioners'  Court  of  Grayson 
County.  Sherman,  Texas,  has  approved  the 
bond  of  Larkin  Construction  Co.,  in  the  sum 
of  $225,019,  and  work  has  been  commenced 
on  the  good  roads  in  the  Sherman  precinct. 
The  concrete  work  has  been  sublet  to  C.  H. 
Foley,  Sherman,  Texas,  at  $.35,000. 

©Contracts  were  awarded  Aug.  17  at  Pal- 
estine, Texas,  for  20%  miles  of  road  building 
in  Anderson  county  to  Smith  Bros.,  Crockett, 
Texas,  and  Dan  La  Roe,  Palestine.  The  con- 
tract price  was  approximately  $45,000.  The 
contract  will  cover  Tennessee  Colony  road, 
6.65  miles ;  West  Point  road,  3.64  miles ;  Rusk 
road,  4.09;  Brushy  Creek  road.  3.04.  and 
Neckes  road,  3.1  miles.  This  makes  a  total 
of  42  miles  contracted  for  at  a  cost  of  about 
$100,000.  A  special  committee  of  citizens  are 
assisting  in  the  work  of  road  building  and 
another  committee  has  been  appointed  on  up- 
keep of  these  roads  after  thcv  are  completed. 

The  proposition  to  issue  $2.50,000  or  $300.- 
00(1  of  bonds  for  the  construction  of  roads 
and  bridges  in  Harris  County,  Texas,  will 
probably  come  up  before  the  Harris  County 
Court,  Houston,  Texas,  within  the  next  few 
days. 

The  following  bids  were  received  by  Corpus 
Christi,  Texas,  for  the  construction  of  street 
paving :  On  creosoted  wood  block,  Creosoted 
Wood  Block  Co.,  as  follows :  4-in.  concrete 
base,  sand  cushion  1  in.  thick,  wood  block  4 
ins.  thick,  bituminous  filler,  $3.49  per  cu.  yd. ; 
same,  with  the  substitution  of  wood  blocks 
31/2  ins.  thick,  $3,25.  The  Texas  Bitulithic 
Co,.  Dallas,  hid  $2.83  per  cu.  vds.,  the  paving 
to  be  laid  on  a  4-in.  concrete  base  with  a 
2-in.   wearing  surface;   the  Bitulithic   Co.  bid 


12  cts.  per  sq.  yd.  for  each  additional  inch  of 
concrete  foundation.  The  Eureka  Construc- 
tion Co.,  Houston,  bid  $1.90  per  sq.  yd.  for 
asphalt  and  $1.80  per  sq.  yd.  for  asphalt 
macadam;  the  Eureka  Construction  Co.  also 
submitted  bids  on  vitrified  brick  ranging  from 
$2.57  to  $2.78  per  sq.  yd.  E.  P.  Dellome  & 
Co.  Independence,  Kans.,  submitted  bids  rane- 
ing  from  $2.47  V2  to  $2.8 1 V4  per  cu.  yd.  on 
vitrified  brick. 

Utah. 

•|«Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  bv  Noble  Warrum,  City  Recorder,  Salt  Lake 
City,  Utah,  for  constructing  cement  side- 
walks in  sidewalk  extension  No.  161,  both 
sides  of  Second  South  St.  from  Sixth  West 
St.  to  Tenth  West  St..  the  south  side  of  Sec- 
ond South  St.  from  Tenth  West  St.  to  Jor- 
dan River,  both  sides  of  Tenth  West  St.  and 
the  w-est  side  of  Ninth  West  St.  from  First 
South  St.  to  Second  South  St.  No.  162.  west 
side  of  West  Temple  St.  from  First  North 
St.  to  Second  North  St.,  both  sides  of  Second 
North  St.  from  Main  St.  to  Center  St.,  the 
west  side  of  West  Canyon  St.  from  a  point 
272.7  ft.  south  of  Hillside  Ave.  to  a  point 
135.27  ft.  north  of  Hillside  .Ave.,  both  sides 
of  Hillside  Ave.  from  State  St.  to  West  Can- 
yon St.,  the  west  side  of  Canyon  Road  from 
Second  Ave.  to  a  point  252.33  ft.  north  of 
Fourth  Ave.  and  on  the  east  side  of  Canyon 
Road  from  Second  .Ave.  to  the  north  side  of 
Canyon   Road   subdivision. 

The  City  Commission,  Salt  Lake  City,  re- 
ceived the  following  bids  for  curb  and  gutter 
extension  21,  embracing  work  on  University 
Hill:  P.  J.  Moran,  $63,110.65;  Smith  Bros., 
$70,791.78;  G.  A.  Ileman,  $74, . 5.50.88  ;  Kennedy 
Construction  Co.,  $81,323.10;  McKay  &  Reed, 
$88,703,22;  Gilkerson  Construction  Co.,  $91,- 
389.94;  J.  W.  Mellen,  $92,346,98. 

Virginia. 

According  to  advices  from  Stanton,  Va„  a 
party  of  seven  .Augusta  County  Engineers 
have  started  preliminary  surveys  on  the  Mid- 
dlebrook  Road.  This  detailed  estimate  will 
occupy  about  a  month.  The  distance  from 
Staunton  to  the  Rockbridge  county  line,  by 
way  of  Middlebrook,  is  l<s  miles,  and  the  ex- 
penditure w-ill  total  something  between  $.50,000 
and  $75,000.  Rockbridge  county  may  con- 
tinue the  improvement  to  Lexington,  which 
would  make  a  modern  road  36  miles  long  from 
Staunton.  The  Rockbridge  county  supervisors 
had  proposed  such  a  co-operation  in  highway 
building  at  the  time  the  .Augusta  bond  issue 
was  under  debate,  but  their  preference  was 
to  use  the  route  known  .-is  the  Greenville 
road. 

Washington. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
5,  by  A.  C.  Tweedie,  County  Auditor,  Port 
Townsend,  Wash.,  for  the  "construction  of 
Permanent  Highway  No.  1,  otherwise  known 
as  a  portion  of  the  Ludlow-Chimacum  road, 
consisting  of  the  clearing,  grubbing,  grading, 
gravel  surfacing,  ditching  and  installing  cul- 
verts  of   approximately   three   miles   of   road. 

®The  following  bids  were  received  Aug.  5 
at  Stanwood,  Wash.,  for  the  construction  of 
5,120  sq.  yds.  of  pavement,  (1)  standing  for 
C.  Malott,  Seattle.  Wash.;  (2)  for  H.  Trap- 
hagen,  Seattle,  Wash.,  (3)  A.  Ruthe,  (4)  C. 
Gibson  &  Co.,  and   (5)   G.  Bancroft  &  Jones: 


1-4-1- 


Clearing   and    grubbing SI 00  no 

.Sub-grade     »iuu,uu 

Wood  ourb  and  gutter,  F,   B,   M, , 

Concrete   curb   and   gutter,    straight 
No,   2   bricit  pavement,   concrete  base 

6-inch    

5-inch    [ 

4-Inch    

.\,9phalt     '■,■.'■ 

Dolarway     '.'.'.....'. 

Wood  stop    ..'..''. 

Inlets  adjusted   , 

Catch  basins    '. 

:j-in,    tile    dr.'iin 

•'i-in.  sub-drain   

Gravel     

rianUlns    .'.',',' 

Kxtia    inlets    '. 

Coniiete  curb,  steel  armored 

Concrete   curb    


■K  now  open  for  bids,    ©indicates  a  contract  let  recently. 


'^}'> 

J^'> 

(3) 

(4) 

(5) 

LOO,  00 
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SI  00. 00 

$  50,00 
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.30 

.75 
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20.00 

20.00 
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22.00 
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.31 

.30 

.34 

.28 

2.47 

2.45 
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2.29 

2.53 

2,37 

2.29 

2.40 

2.21 

2.40 

2,27 

2,17 

-.:!0 

2.10 

2.30 
2.05 
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1.35 

.40 

.35 

.40 

.40 
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7.30 

9.00 
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4.00 

10.00 

9,00 

.',00 

2.00 

.20 

,30 

.25 

.20 

.13 

.10 

.30 

.1.'; 

1.00 

.13 

1,50 

1,50 

:.oo 

1.25 

.76 

20,00 

17,00 

IS.  00 

15.00 

20.00 

7,50 

25,00 

20.00 

20,00 

15.00 

.50 

.60 

.60 

.65 

.48 

,45 

.60 

.55 

.60 

.45 
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®0n  the  recommendation  of  D.  C  Coates 
Commissioner  of  Public  Works,  Spokane! 
Wash,,  the  following  contracts  were  awarded 
for  the  improvement  of  several  streets-  The 
paving  of  East  Sprague  Ave.,  Lee  St.  to  the 
east  city  limits,  James  Kennedv.  and  will  be 
laid  in  the  new  city  paving  material  called 
Sp_okane  bituminous  No.  1  at  a  cost  of  $68,- 
307.15,  or  $1,073  under  the  city  engineer's  esti- 
mate; for  Sumner  Ave.,  from  Grand  Blvd. 
to  ClifT  St.,  Spokane  bituminous,  Hassam  Pav- 
ing Company,  at  $-23,-221,  or  $400  under  the  city 
engineer's  estimate.  Asphalt  and  brick  for 
7th  Ave.,  Howard  to  Monroe  St.,  to  the 
Hassam  Paving  Company  at  $16,774,  or  $1,069 
under  the  estimate  of  the  engineer.  The  Has- 
sam Paving  Company  also  for  paving  6th 
Ave.,  Browne  St.  to  Bernard  St.,  at  $8,060,  or 
$460  under  the  estimate. 

Advices  from  Goldendale,  Wash.,  state  that 
20  blocks  of  streets  will  be  paved  in  addition 
to  those  now  under  way  by  the  J.  F.  Hill  Co. 
of  Chicago,  III.  The  new  work  wili  be  done 
in  the  residence  section  and  is  the  result  of  a 


petition  recently  tiled  by  the  property  owners. 
Bids  for  the  work  will  be  advertised  at  once. 
The  City  Council  of  Spokane,  Wash.,  on 
recommendation  of  the  department  of  public 
works,  granted  permission  to  the  Finch  In- 
vestment Co.  to  improve  by  private  contract, 
under  city  supervision,  F  St.,  from  Woodland 
to  Rosamond  Blvd. 

West  Virginia, 

^Bids  will  be  received  until  Sept.  3,  by  W. 
O.  ^IcMullin,  Mayor,  Charlston,  Miss.,  for 
constructing  about  8  miles  concrete  sidewalks, 
5  and  6  ft.  wide. 

^Bids  will  be  received  until  1 :30  p.  m., 
Sept.  9,  hy  L.  A.  Pollock,  Commissioner  of 
Streets,  Huntington,  W.  Va.,  to  grade,  curb 
and  pave  7th  Ave.,  4th  St.  and  various  alleys. 
Plans  and  specifications  are  on  file  with  A.  B. 
Maupin,  City  Engineer.  Certified  check  $500 
required  with  bid. 

Wisconsin. 

®The  Western  Inipnivement  Co.,  Racine, 
Wis.,  has  been  awarded  a  contract,  at  $-37,625, 


by  the  Board  of  Local  Improvements,  Moline, 
III.,  for  grading,  draining,  curbing  and  paving 
with  brick  block  the  roadway  of  7th  St.,  from 
12th  to  lOth  Ave.,  and  the  roadway  of  16th 
.Ave.,  from  7th  St.  to  the  west  city  limits. 
M.  R.  Carlson  is  President  of  the  Board. 

The  contract  for  the  work  was  awarded  to 
C.  Gibson  &  Co. 

The  City  Council  of  Janesville,  Wis.,  at  a 
recent  meeting  passed  a  resolution  providing 
for  the  improvement  of  Jefferson  Ave.,  from 
Ruger  to  Oakland  .^ve.,  by  grading  and 
graveling  and  surfacing  with  crushed  stone. 
The  Board  of  Public  Works  was  directed  to 
make  the  usual  inspection  of  the  adjoining 
premises  to  determine  benefits  and  damages 
to  be  assessed. 

Canada. 

4*Bids  will  be  received  until  4  p.  m.,  Sept. 
2,  by  S.  McCammon,  Town  Clerk,  Gananoque, 
Ont.,  for  the  construction  of  about  31,000  sq. 
ft.  of  cement  walks  and  crossings. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

A  project  is  under  consideration  for  the 
construction  of  a  $10,000  dam  to  store  water 
for  the  irrigation  of  about  2,000  acres  of  land 
located  40  miles  north  of  Douglas.  Frank  M. 
Watts,  Douglas,  Ariz.,  is  interested. 

Arkansas. 

The  Morgan  Eingineering  Co.,  Memphis, 
Tenn.,  has  filed  its  report  on  the  Cache  River 
Drainage  District  with  the  Board  of  Direct- 
ors at  Jonesboro,  Ark.  The  district  embraces 
about  196,000  acres  in  Craighead,  Jackson  and 
Lawrence  Counties,  Arkansas.  Fifty-seven 
ditches,  having  a  total  length  of  358  miles, 
and  66  miles  of  levees  are  planned.  It  is  rec- 
ommended that  the  entire  outlet  ditches  and 
such  laterals  as  the  land  owners  may  desire 
be  constructed  at  once.  The  total  cost  of  the 
outlet  system  is  estimated  to  be  about  $840,000, 
and  the  total  cost  of  the  entire  construction 
in  the  district  is  about  $1,225,000.  Assess- 
ments are  now  being  made  and  the  contracts 
will  probably  be  let  in  four  months.  Prac- 
tically the  entire  work  will  be  constructed 
with  floating  dipper  dredges. 

Surveys  are  being  made  for  the  reclamation 
of  some  20,000  acres  of  land  in  Jackson  Coun- 
ty, Arkansas.  This  work  is  to  be  done  for  the 
Overcup  Slash  District  and  will  cost  about 
$100,000.  The  Morgan  Engineering  Co.,  Mem- 
phis, Tenn.,  is  Engineer. 

California. 

The  Yolo  Water  Power  Co.,  according  to 
advices  from  Woodland,  Cal.,  has  prelimi- 
nary engineering  work  underway  for  the  con- 
struction of  a  large  concrete  dam  on  Cache 
Creek,  three  miles  above  C;;pay.  The  dam  will 
be  about  500  ft.  long  and  will  be  used  to  store 
water  for  irrigation  purposes. 

Illinois. 

Profiles  have  been  completed  for  a  1-miIe 
levee  to  be  constructed  for  W.  J.  Conzelman 
along  the  south  side  of  his  farm  in  the  Sanga- 
mon bottoms  near  Oakford.  A  pump  will  also 
be  installed.  R.  P.  Van  Deusen,  Pekin,  111.,  is 
the  Engineer. 

Iowa. 

®D.  L.  Davidson,  Foresl  City,  la.,  has  been 
awarded  the  contract  at  $(i.l39,  for  furnishing 
all  material  and  labor  for  the  construction 
of  a  Joint  Drainage  District  No.  27,  Winne- 
bago County  and  No.  25,  Hancock  County,  la. 
Bids  were  opened  Aug.  22-  C.  K.  Nelson  is 
Winnebago   Auditor. 

Louisiana. 

•{•Bids  will  be  received  by  the  Commission- 
ers of  the  Pontchartrain  Levee  District,  at  the 
office  of  the  Board  of  State  Engineers,  Rooms 


213-215  New  Orleans  Court  Bldg.,  New  Or- 
leans, La.,  for  the  following  named  levee  work 
on  the  Mississippi  River,  left  bank:  Baton 
Rouge  protection  levee  to  .Arbington.  parish  of 
East  Baton  Rouge,  restoring  river  side  slope ; 
approximate  contents,  ll,00n  cu.  yds.;  deposit 
required,  $110;  bond  recjuired,  $5'50.  Bonnett 
Carre:  Parish  of  St.  John,  new  levee;  ap- 
pro.ximate  contents,  2o0,0O0  cu.  yds. ;  deposit 
required,  $575;  bond  required,  $10,000.  Deck- 
bar  Levee,  North :  Parish  of  Jefferson,  rais- 
ing and  enlarging;  appro.xiniate  contents,  100,- 
000  cu.  vds ;  deposit  required,  $325 ;  bond  re- 
quired, $5,000. 

^•Bids  will  be  received  until  5  p.  m.,  Sept.  4, 
by  Board  of  Commissioners  of  the  Red  River, 
Atchafalaya  &  Bayou  Boeuf  Levee  District  at 
Alexandria,  La.,  for  the  following  levee  work 
in  the  St.  Landry  Parish  on  the  Atchafalaya 
River,  west  bank :  Elba  to  Melville  Levee : 
Raising  and  eijlarging,  and  New  Levee.  Sec- 
tion No.  1 :  Station  3578  to  Station  3700  plus 
50;  approximate  contents,  100,000  cu.  yds.; 
deposit  required,  $325 ;  bond  required,  $,'),000. 
Section  No.  2 :  Station  3700  plus  50  to  Sta- 
tion 3738  phis  87 ;  approximate  contents,  75,000 
cu.  yds. ;  deposit,  $270 ;  liond  required,  $;:!,800. 
Section  No.  3:  Station  3738  plus  87  to  Sta- 
tion 3801  plus  30 ;  approximate  contents,  85,000 
cu-  vds ;  deposit  required,  $290 :  bond  required, 
$4,.300.  Section  No.  4:  Station  3801  plus  30 
to  Station  3865;  approximate  contents,  80,000 
cu.  yds.;  deposit  required,  $285;  bond  required, 
$4,000.  Proposals  will  be  received  on  any  one 
or  more  sections  separately,  or  on  the  entire 
work  as  a  whole.  Cash  or  certified  clieck  to 
the  amount  named  as  deposit  must  accompany 
each  proposal.  Terms  of  payment,  cash.  The 
right  to  reject  any  or  all  proposals  is  reserved. 
Other  information  as  to  location,  character  of 
work,  manner  of  submitting  proposals,  execu- 
tion of  contract  and  bond,  and  time  of  begin- 
iiin.g  and  completing  work,  as  well  as  blank 
lorms  for  submitting  proposals,  may  be  had 
on  application  to  the  Board  of  State  Engi- 
neers, Rooms  213-215  New  Orleans  Court 
Building,  New  Orleans,  La.  R.  S.  Thornton, 
is  Secretary  and  E.  G.  Richard  is  President. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
3,  by  Capt.  C.  O.  Sherrill,  U.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La  . 
for  constructing  about  26,800  cu.  yds.  of  eartli- 
work  in  the  Lower  Tensas  Levee  District  and 
on  the  cast  bank  of  the  Mississippi  River  from 
Vicksburg  to  B.ayou  Sara. 

®Bids  were  opened  .Aug.  19  by  Capt.  C.  O. 
Sherrill,  L^  S.  Engineer,  New  Orleans,  La., 
for  levee  work  at  Bl.ick  Hawk  Landing, 
Knock  Levee.  Ashland,  .Xrtonish  and  Peer 
Park.  The  only  contr;icts  awarded  were  for 
the  jobs  al  Cannon  crevasse  and  for  the  con- 
struction   work    at    .'\shlaiid,   all   others    being 


rejected,  as  the  bids  were  considered  too  high. 
The  work  of  building  the  levee  at  Cannon 
crevasse  was  awarded  to  C.  Henritzy  of  Nes- 
tor, La.,  at  21.19  cts.  per  cu.  yd.  for  the  1,700 
cu.  yds.  John  W.  Noble  of  Fayette,  Miss., 
was  awarded  the  contract  for  building  the 
levee  at  .Ashland,  his  bid  being  29%  cts.  per 
cubic  yard.  This  contract  calls  for  27,000  cu. 
yds.  of  earth  filling.  The  other  work  will  be 
readvertised  in  the  near  future. 

Michigan. 

®John  Ellison,  Munger,  Mich.,  has  been 
awarded  the  contract,  at  $2,975,  for  construct- 
ing the  Chapman  Drain  in  Flint  Township, 
bids  for  which  were  opened  .\ug.  9  at  Flint 
by  A.  H.  Reid,  County  Drain  Commissioner. 
The  drain  will  be  about  870  rods  long  and 
will  require  28  rods  of  8  in.  tile  and  64  rods 
of  10  in.  tile. 

Minnesota. 

•{•Bids  will  be  received  until  9  a-  m.,  Sept.  7, 
by  E.  S.  Shcpard,  County  Auditor,  Marshall, 
Minn.,  for  the  construction  of  ditch  No.  12,  in- 
volving -52,00ii  ft.  of  tile.  5  to  2o-in.  Estimated 
cost   is   $7,787. 

Montana. 

^Bids  will  be  received  until  2  p.  in..  Sept. 
25,  by  v.  S.  Reclamation  Service.  Malta, 
Mont.,  for  the  construction  of  laterals,  waste 
water  ditches  and  structures  on  the  first  Unit 
Dodson  South  Canal  Nuth  River  project, 
Montana.  The  work  includes  67,000  cu.  yds. 
of  excavation  and  six  small  structures.  Offi- 
cial advenisement  will  be  found  elsewhere  in 
this  issue. 

Mississippi 

Surveys  are  now  underway  for  the  pro- 
posed drainage  system  of  the  Bogtie  Phalia 
Drainage  District  in  Sunflower  and  Washing- 
ton Counties.  Mississippi.  This  svstem  will 
reclaim  150.000  acres  and  will  cost  .ibout  $200.- 
00(1.  The  Morgan  Engineering  Co.,  Memphis, 
Tenn..  is  Engineer. 

Property  owners  of  Quitman,  Panola  .md 
Tate  Counties  will  petition  the  state  legisla- 
ture at  its  ne.xt  session  for  a  special  drainage 
act  to  provide  for  construction  of  a  drainage 
system  in  Coldwater  River.  .\  preliminary 
survey  in  these  three  counties  has  been  started 
In  J.  C.  Morgan  of  \'inconnes.  Ind.,  with  a 
\iew  to  connectin.g  a  chain  of  bayous  with 
the  Colwatcr  River,  thus  aft'ording  local  drain- 
age. 

Nebraska. 

©Walker  &  Son,  North  Platte.  Neb.,  have 
been  awarded  the  contract,  at  $16,203,  for  con- 
structing 700  ft.  long  concrete  dam  and  head- 
gate   for  the   I'lattc  Valley   Irrigation  District. 


•{•indicates  work  now  open  for  bids.    Vindicates  a  contract  let  recently. 
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Bids   for   this   work   were   opened  July  30  at 
Hershey,  Neb. 

Tennessee. 

The  \cw  South  iMvinphis  Land  Co.  of 
Memphis,  Tenn.,  is  planning;  the  construction 
of  a  standard  levee  about  1%  miles  long.  The 
improvements   will  cost  about  $25,000. 

Memphis,  Tenn.,  and  Vicinity. 

(REi;fl..\R    CORRESPONDENCE.) 

"Old  Poke"  Roper  is  now  going  around 
town  with  the  "smile  that  won't  come  off," 
and  the  reason  is  this.  The  Roper  boys  re- 
cently secured  contract  for  the  construction 
of  a  levee  across  the  Coldwater  bottoms,  in 
Desoto  County,  Mississippi,  to  be  used  as  a 
roadway,  and  are  literally  coining  money. 
This  contract  is  about  IVz  miles  of  levee  av- 
eraging 8  ft.  in  height,  and  is  fine  working 
material.  The  Roper  boys  are  getting  approxi- 
mately 30  cts.  per  yard  on  the  job. 

Sam  Walker  is  on  the  lockout  for  more 
work.  Sam  states  that  he  has  recently  almost 
completed  all  that  he  has  on  hand,  and  is 
now  looking  for  some  more  concrete  work. 
With  a  reputation  such  as  he  carries,  this 
should  be  an  easy  inatter  to  secure,  for  as  a 
concrete  man  old  Sam  stands  second  to  none. 

Bev  Turner  is  making  things  hum  on  his 
levee  contract  at  Wyanoke.  Avk.  Bev  is  an- 
other one  of  the  many  wlio  left  city  street 
work  this  spring  to  take  a  crack  at  the  rich 
pickings  in  the  levee  game,  and  is  making 
good.  Bev  says  he  can  make  more  in  one 
month  on  his  present  contract  than  he  could 
in  three  formerly,  and  he  is  well  on  his  way 
toward  proving  this  statement. 

Phil  Linz  is  back  in  town  from  a  vacation. 
Phil  has  been  at  Hot  Springs,  seeking  for 
relief  from  an  attack  of  rheumatism  which 
has  hit  him  pretty  badly  of  late.  He  is  look- 
ing fine,  and  says  his  stay  did  him  worlds  of 
good. 

S.  E.  Rison,  C.  O.  Ramer,  G.  S.  Knapp,  H. 
F.  Parker  and  E.  B.  Kneipmeyer  have  or- 
ganized under  the  name  of  the  United  States 
Feed  &  Grain  Co..  to  engage  in  the  feed  busi- 
ness in  Memphis.  .Ml  the  members  named 
are  well  known  in  Memphis. 

The  South  Memphis  Land  Co.  is  having 
plans  made  for  the  construction  of  a  levee  to 
protect  their  interests  in  South  Memphis.  It 
is  proposed  to  raise  the  Horn  Lake  Road 
where  it  rims  through  South  Memphis  for  the 
distance  of  about  a  mile.  This  portion  of  the 
city  also  suffers  during  high  water,  and  the 
construction  of  the  proposed  protection  levee 
will  greatly  enhance  building  property  there. 

The  Meniphis-to-Bristol  highway  is  pro- 
gressing favorably  all  along  the  line.  Gannon 
County  has  now  started  its  section,  and  opera- 
tions are  being  pushed  all  along  the  line. 
Shelby  County  has  suspended  operations  for  a 
while,  but  work  is  already  well  under  way  and 
it  is  practically  assured  that  by  the  time  the 
other  sections  are  completed  Shelbv  will  have 
her  portion  in  line.  It  is  now  proposed  that 
when  the  Mcmphis-to-Bristol  road  is  com- 
pleted that  it  be  extended  on  to  Lexington, 
Ky.  In  fact,  the  Bristol-to-Lexington  High- 
way Association  will  be  organized  in  Septem- 
ber, and  plans  taken  up  for  the  issuing  of  a 
bond  issue  of  about  $300,000  for  the  construc- 
tion, according  to  reports  from  near  Bristol. 

Capt.  I.  S.  Johnson,  of  this  citv,  has  pur- 
chased  the   Packet   Steamer   Grand    from  the 


Little  Rock  Packet  Co.,  and  it  is  supposed  the 
steamer  will  be  operated  in  the  Memphis  trade. 

Mr.  G.  W.  Berry  has  been  appointed  Super- 
intendent of  Transportation  by  the  Illinois 
Central  road,  and  will  be  in  charge  of  all  the 
freight  and  passenger  system  of  the  road. 
This  office  is  a  newly  created  one,  and  re- 
quires real  executive  ability,  and  no  doubt 
exists  but  what  Mr.  Berry  is  the  man  for  the 
job. 

The  Memphis  Park  Commission  has  given 
up  practically  all  hope  of  saving  Riverside 
Park  from  the  water,  as  it  has  been  impossible 
to  secure  an  appropriation  for  the  purpose  of 
protection.  Secretary  DeSaussure  recently  said 
that  unless  something  were  speedily  done  that 
it  would  be  too  late.  This  is  one  of  the  most 
beautiful  of  the  Memphis  parks,  and  it  is  with 
regret  that  Memphians  see  it  going. 

On  the  21st  inst.  bids  were  opened  by  the 
City  Commissioners  on  street  work  as  follows : 
Overton  Park  Ave.,  from  Claybrook  to  Ava- 
lon  Place,  for  drainage  and  miscellaneous  work 
and  gravel  pavement:  Williford  &  Barnett, 
paving  $18,8.51,  other  work  $3,688;  E.  J.  Wet- 
terstrom,  paving  $21,361,  other  work  $3,366; 
Hughev  &  McTigh,  paving  $18,840,  other 
work  $3,756 ;  S.  B.  Walker  &  Co.,  paving  $17,- 
717.  other  work  $2,772;  M.  E.  Larkin,  paving 
$20,678,  other  work  $3,546.  North  and  South 
Third  St.,  Union  to  Adams  Ave.,  wood  block 
or  asphalt :  Memphis  .Asphalt  Paving  Co., 
asphalt  $13,190,  other  work  $755 ;  Roach-Man- 
igan  Paving  Co.,  wood  block  $14,797,  other 
work  $702 ;  M.  E.  Larkin,  wood  block  $14,763. 
other  work  $762 ;  E.  J.  Wetterstrom.  wood 
block  $14,868,  other  work  $713.  South  Belle- 
vue  Blvd.,  from  Agnes  Place  to  the  Frisco 
R.  R.,  concrete  pavement :  Roach-Manigan 
Paving  Co.,  $5,914;  McTigh  &  Hansen.  $7,- 
970;  F.  D.  Harvev  &  Co., '"$6,135 ;  E.  J.  Wet- 
terstrom, $6,.363 ;  M.  E.  Larkin.  $6.-345.  Lamar 
Blvd.,  East  St.  to  Snowden  Circle,  laying  pipe, 
concrete,  culvert  boxes,  manholes,  etc. :  F.  D 
Harvey,  $1,718;  V.  F.  Garvin,  $1,834;  O.  A. 
Keys.  $1,918 ;  Pouncey  Paving  &  Contracting 
Co.,  $2,252.  Iowa  Ave.,  Fourth  St.  to  Wel- 
lington, brick  pavement,  excavation,  etc.:  E. 
J.  Wetterstrom,  $16.731 ;  Roach-Manigan  Pav- 
ing Co..  $15,910;  M.  E.  Larkin,  $16,100.  other 
work  $618.  .Awards  will  be  made  at  the  ne.xt 
City  Commissioners'  meeting,  to  be  held  on 
the  27th  inst. 

Work  is  now  going  on  under  the  direction 
of  Major  Clarke  S.  Smith,  of  this  city,  on 
the  United  States  topographical  survey  for  the 
purpose  of  determining  the  advisability  of  put- 
ting in  a  levee  system  along  the  east  side  of 
the  river,  along  150  miles  of  country,  from 
Tiptonville  to  Memphis.  This  survey  is  ex- 
pected to  be  completed  about  October  1st, 
when  Major  Smith  will  turn  in  his  report. 
Major  Smith  has  only  rece:itlv  returned  from 
an  inspection  tour  over  the  various  emergency 
contracts  let  for  filling  in  flood  gaps  in  the 
levee  system,  and  states  that  the  completion 
of  these  contracts  is  practically  assured  by 
Dec.  31st. 

President  O.  N.  Killough,  of  the  Interstate 
Levee  Association,  is  making  extraordinary 
preparations  for  the  meeting  of  drainage  men 
here  on  Sept.  26th.  Practically  every  one 
connected  with  the  various  state  levee  boards 
will  be  present,  and  Mr.  Killough  states  that 
he  will  have  the  greatest  number  of  the  drain- 
age experts  here,  and  that  things  will  be  car- 
ried  through    with   flying   colors,   in   mapping 


out  the  method  of  procedure  for  the  next  sea- 
son. 

The  Shelby  County  Commissioners  awarded 
contract  for  the  furnishing  of  gravel  for  the 
present  year,  up  to  Jan.  1st,  and  the  following 
pikes  will  have  immediate  attention :  Macon 
Road,  Hernando  Road,  Horn  Lake  Road  and 
North  Second  St.,  all  of  which  are  in  great 
need  of  attention.  Work  has  already  started 
on  the  Macon  Road  and  on  North  Second  St. 

It  is  reported  that  in  the  course  of  a  few 
days  the  city  of  Jackson,  Tenn.,  will  be  in 
position  to  ask  for  bids  on  the  installation  of  a 
sewer  system  in  the  northeastern  part  of  the 
city.  It  is  estimated  that  it  will  cost  over 
$35,000  for  the  necessary  w'ork. 

Texas. 

®The  A.  B.  Arpin  Dredging  Co..  Houston, 
Tex.,  has  been  awarded  the  constructing  of  a 
drainage  system  for  Drainage  District  No.  2 
of  Matagorda  County,  the  work  calling  for  the 
expenditure  of  $2.34,990. 

The  Drainage  Commissioners  of  Matagorda 
County  have  sold  drainage  bonds  for  Drainage 
District  No.  3  to  the  extent  of  $27,950  to  Holer 
&  Cummings  of  Toledo.  O..  and  $50,000  of 
District  No.  4  to  Spitzer.  Rorick  &  Co.,  also 
of  Toledo.  O. 

The  Cameron  County  Commissioners, 
Brownsville.  Tex.,  have  acted  favorably  on  a 
petition  presented  by  a  number  of  farmers 
owning  land  situated  near  Harlingen.  asking 
to  vote  on  the  proposition  of  a  drainage  ditch 
to  be  constructed  on  their  lands  to  be  known 
as  Drainage  Ditch  No.  4.  Four  drainage  ditch- 
es are  at  present  in  the  building  or  soon  to 
be  built  in  this  county,  which  will  drain  sev- 
eral thousand  acres  of  land  and  costing  in  the 
neighborhood  of  $1,000,000.  Two  of  the  ditch- 
es will  drain  lands  adjacent  to  Brownsville, 
one  on  the  lands  surrounding  San  Benito  and 
this  last  proposed  district  to  take  in  lands  ad- 
jacent to  Harlingen. 

All  bids  received  Aug.  15  by  T.  W.  Carlton, 
Secretary  Brazoria  County  Drainage  District 
No.  3.  .Alvin,  Tex.,  for  the  work  in  Brazoria 
County  Drainage  District  No.  3  were  rejected. 
The  work  called  for  111,056.39  cu.  yds.  of  dry 
excavation  (open  ditches'),  23,000  cu.  yds.  of 
wet  excavation  (improN'ement  of  sloughs), 
8,966  cu.  yds.  of  dry  excavation  (open  ditches 
in  the  town  of  Alvin),  5.900  ft.  of  storm 
sewer,  together  with  18  catch  basins,  in  the 
town  of  Alvin. 

Virginia. 

4«Bids  will  be  received  until  noon,  Sept.  24, 
by  Portsmouth  City  Water  Commission,  W.  G. 
Parker,  President,  510  Middle  St.,  Ports- 
mouth. Va.,  for  dredging  a  canal  11  miles, 
more  or  less.  long.  8  ft.  deep,  24  ft.  wide  on 
top,  16  ft.  wide  on  bottom,  through  the  Dismal 
Swamp  from  the  Norfolk  &  Western  R.  R.  to 
Lake  Drummond.  Approximate  quantity  of 
materials  to  be  dredged,  345,000  cu.  yds.  P'lans, 
specifications,  etc.,  may  be  obtained  at  the 
office  of  the  Portsmouth  City  Water  Commis- 
sion. 

Washington. 

®W.  B.  Newcomb,  County  Auditor,  North 
Yakima,  Wash.,  opened  bids  Aug.  19.  for  the 
construction  of  drainage  system  in  Drainage 
District  No.  9,  being  about  14  miles,  and 
awarded  the  contract  for  the  same  to  Wright 
Contract  Co.,  318-319  California  Bldg.  Tacoma, 
Wash.,  at  $49,285. 


WATER. WORKS 


Arkansas. 

The  City  of  Magnolia,  Ark.,  has  created  a 
Waterworks  Improvement  District,  of  which 
U.  H.  Hutcheson  is  a  commissioner  Work 
on  the  system  will  be  starttd  .shortly. 

California. 

At  the  regular  ineeting  of  the  Board  of 
Trustees,    Perns,    Calit.,   plans   for   supplying 


the  aty  with  a  better  water  system  were  dis- 
cussed and  It  was  decided  to  ask  for  bids  for 
a  iranchise  to  install  and  maintain  such  a 
system.  A  better  water  system  is  what  Per- 
ns IS  most  in  need  of  at  tlie  present. 

It  has  been  announced,  following  an  execu- 

Im  onlv°!^  ?^  '^'  ''^^''''"  ''^'''  committee, 
that  only  a  few  days  remam  before  the  com- 
niittecs  report  will  be  made  containing  the 
cer.tative  offer  which   the  city  of   San  Fran- 


•I' indicates  work  now  open  for  bids,    ©indicates 


Cisco,  Calif.,  will  make  the  Spring  Valley  Wa- 
ter Co.,  for  the  purchase  of  its  plant. 

Colorado. 

At  a  meeting  of  the  Town  Board,  Kersey, 
Colo.,  It  was  decided  to  hold  a  bond  election 
Sept.  3,  to  pass  upon  an  issue  of  $16,000  for 
a  waterworks  system.  A  small  electric  light- 
ing plant  will  also  be  installed  in  connection 
with  the  water  plant. 
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Florida. 

Plans  and  specifications  have  been  completed 
by  John  Lloyd  Minnis,  C.  E.,  Birmingham, 
Ala.,  for  the  installation  of  a  water  works 
system  at  Winter  Park,  Fla. 

The  Women's  Civic  League,  St.  Augustine, 
Fla..  took  up  for  discussion  at  a  recent  meet- 
ing the  advisability  of  advocating  the  installa- 
tion of  a  w,-ater  softening  plant  in  connection 
with   the   city   waterworks. 

Georgia. 

Following  the  defeat  ot  the  jiroposition  to 
issue  $3o0.000  of  bonds  for  the  construction 
of  a  municipal  waterworks  plant  at  Columbus, 
Ga.,  it  is  announced  that  the  Columbus  Water 
Works  Co.  will  e.xpend  $-2-50,000  on  the  im- 
provement of  the  old  plant.  Actual  work 
will  be  commenced  at  once,  it  is  reported. 
Illinois. 

®The  City  Council  of  Rockford,  111.,  has 
adopted  a  resolution  awarding  a  new  con- 
tract for  drilling  Well  No.  7.  in  the  south- 
east end  of  the  city  to  the  W.  H.  Cater  Con- 
struction Co.,  of  Chicago,  III.,  at  $8,000. 

At  a  recent  meeting  of  the  City  Council  of 
Princeton.  III.,  it  was  decided  that  a  new 
vrell  with  sufficient  capacity  to  supply  the 
growing  needs  of  the  city  of  Princeton  and 
to  protect  the  community  in  case  of  fire  is 
an   imperative  necessity. 

The  voters  of  Nashville,  111.,  will  decide  at 
a  special  election  Sept.  24,  whether  or  not 
the  city  will  issue  bonds  amounting  to  $21,- 
500  for  the  construction  of  a  waterworks  sys- 
tem. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering 8  mercury  columns  to  pumping  sta- 
tions as  specified:  Wm.  Graetner  &  Co.. 
$L600.     Bids  opened  August   13th. 

Indiana. 

^Bids  will  be  received  until  10  a.  m..  Sept. 
18,  by  Otto  C.  Bastian,  President  Board  of 
Public  Works,  South  Bend,  Ind.,  for  furnish- 
ing all  labor  and  material  for  construction  of 
brick-concrete  suction  well,  in  accordance  with 
plans  and  specifications  on  file  at  the  office  of 
the  Water  Department  in  the  City  Hall,  South 
Bend,  Ind.     William  S.  Moore,  Engineer. 

^•Bids  will  be  received  until  10  a.  m..  Sept- 
18,  by  Otto  C.  Bastian,  President  Board  of 
Public  Works.  South  Bend,  Ind.,  for  furnish- 
ing all  labor  and  material  for  the  construction 
of  a  C,OUO,000-gaI.  reinforced  concrete  covered 
reservoir,  in  accordance  with  the  plans  and 
specifications  on  file  at  the  office  of  the  water 
Department,  in  the  City  Hall,  South  Bend,  Ind. 
William  S.  Moore  is  engineer. 

®Dravo-Doyle  Co.,  Pittsburgh,  Pa.,  has 
been  awarded  the  contract  for  furnishing  one 
motor  driven  and  one  steam  turbine  driven 
pumping  unit  for  the  city  of  Columbus,  Ind. 

®The  Chicago  Bridge  &  Iron  Co.,  Chicago. 
111.,  has  been  awarded  the  contract  at  $2,150 
for  the  construction  of  a  60,000-gaI.  steel  tank 
on  26  ft.  steel  tower  with  a  4-ft.  riser  pipe  at 
Columbus,  Ind.  The  tank  is  to  be  of  railroad 
type  of  large  diameter  and  elliptical  bottom. 
Burgess  &  Long.  Columbus  Savings  &  Trust 
Bldg..   Columbus.   O.,   are   engineers. 

®The  Board  of  Wayne  County  Commission- 
ers, Richmond,  Ind.,  awarded  the  contract  for 
the  construction  of  a  concrete  reservoir  at 
the  county  poor  farm  to  the  Foster  Construc- 
tion  Co.,   at  $.565. 

The    City    Council    of    Sullivan,    Ind.,    has 
passed  a   resolution  providing  for  the  sale  of 
the  old  waterworks  plant. 
Iowa. 

®The  City  Council  of  Earling,  la.,  has 
awarded  the  contract  for  driving  a  new  6-in. 
well  for  the  waterworks  system  to  Thorp  & 
Weise,   Perry,   la. 

At  a  recent  election  at  Logan,  la.,  it  was 
voted  to  install  a  water  works  system  and 
work  will  probably  be  started  on  the  improve- 
ment in  the  near  future. 

Kansas. 


3,  by  Mayor  Samuel  Griffin,  Medicine  Lodge, 
Kan.,  for  furnishing  under  one  general  con- 
tract of  all  material,  equipment  and  labor  inci- 
dental to  the  improvement  of  the  City's  water 
works  system.  The  approximate  quantities  are 
as  follows:  250  ft.  3  Line  21-in.  Tile  Collect- 
ing Gallery,  850-ft.  Concrete  Intake  Pipe,  18,- 
000  ft.  .36-in.  Concrete  Flow  Line  Conduit,  1 
Water  Turbine  and  Centrifugal  Pump,  1  Rein- 
forced Concrete  Pump  House,  etc.  Plans  and 
specifications  will  be  on  file  at  the  offices  of 
the  Mayor  and  the  City  Clerk  at  Medicine 
Lodge,  Kansas.  Also  at  the  office  of  E.  T. 
-\rcher  &  Co.,  the  Engineers,  406-407  New 
England  Bldg.,   Kansas  City,  Mo. 

Kentucky. 

C.  A.  Jennings,  a  consulting  engineer  of 
Chicago.  111.,  recently  visited  New  Albany, 
Ky.,  with  a  view  of  installing  at  the  reservoirs 
of  the  New  Albany  Water  Co.  a  plant  for 
the  hypochloride  of  lime  treatment  of  the 
New  Albany  city  water  as  it  is  pumped  from 
the  Ohio  River  to  the  reservoirs. 

The  Union  Water  Co.  of  Hazard,  Kv.,  has 
been  incorporated  with  a  capital  stock  of  $10,- 
000,  of  which  $4,000  has  already  been  sub- 
scribed. The  plan  is  to  first  erect  a  tank  on 
the  hill  opposite  the  town  and  construct  a 
water  main  on  Main  St.  and  then  as  it  is  de- 
manded, extend  it  to  the  residence  sections. 
In  conjunction  with  this  move,  the  town  is 
to  put  in  a  sewer  system  and  macadamize 
Main  St.  The  officers  are  J.  E.  Johnson,  pres- 
ident ;  C.  G.  Bowman,  vice-president ;  James 
B.  Hoge,  secretary;  L.  F.  Brashear,  treas- 
urer; and  J.  L.  Morrison,  general  manager 
and   superintending  engineer. 

Louisiana. 

•J«Bids  will  be  received  until  noon,  Sept.  3, 
by  A.  B.  Lea,  Mayor  of  the  town  of  Kent- 
wood.  La.,  for  furnishing  all  labor  and  ma- 
terials required  in  the  construction  and  com- 
pletion of  a  125,000-gaI.  reservoir  of  rein- 
forced concrete.  Plans  and  specifications  may 
be  obtained  of  Geo.  F.  Conant,  engineer,  at 
Kentwood,   La. 

The  City  of  Lafayette,  La-,  will  hold  a  spe- 
cial election  Sept.  10,  to  submit  to  the  voters 
the  proposition  to  rebuild  the  water  works  and 
electric  light  plant. 

Maryland. 

•J«Bids  will  be  received  until  noon,  Sept.  2. 
by  Water  Committee  at  office  of  C.  H.  Bruce, 
Town  Clerk,  Westernport,  Md.,  to  construct 
water  works,  consisting  of  reservoir,  dam  f>n 
Savage  River,  water  line,  etc.  Bidder  is  to 
furnish  pipe,  valves   and  all  material. 

Michigan. 

•J«Bids  will  be  received  until  Sept.  5  by  city 
of  Saginaw,  Mich.,  for  addition  to  east  side 
waterworks,  estimated  bv  City  Engineer  Ey- 
mer  to  cost  $1,-300. 

®The  Board  of.  Public  Works.  Grand  Rap- 
ids, Mich.,  has  awarded  the  contract  for  the 
construction  of  water  mains  and  hydrants  in 
South  Front  Ave.,  to  Fitzpavrick  &"Mulvihill. 
Ver  Hey  &  Kloote,  at  $3,-549,  w^ere  low  bid- 
ders for  First  St.  and  Front  .Ave.  water  mains. 

At  a  special  election  held  ;it  Harbor  Beach, 
Mich.,   it   was   voted   to   issut    bonds   amount- 
ing to  $1,500  for  the  extension  of  water  mains   • 
and    $2,000    for    the    construction     of     gravel 
roads. 

Bids  were  received  until  -Xug.  26  by  the 
Board  of  Water  Commissioners.  Detroit, 
Mich.,  for  the  purchase  of  $240,000  of  water- 
works bonds.  H.  .■\.  Gihnirtin  is  Secretary 
of   the    Board. 

Minnesota. 

^•Bids  will  be  received  until  6  p.  m.,  Sept. 
10,  by  J.  A.  Parks.  City  Clerk.  Cloquet.  Minn.. 
for  the  construction  of  sewer  and  water- 
works, according  to  plans  and  specifications 
prepared  by  Wm.  E.  Hawiey,  City  Engineer. 
The  following  are  the  approximate  quantities 
of  material  and  labor  to  'le  furnished:  "2.910 
cu.  yds.  earth  excavation  in  lonudation ;  2.106 
lin.  ft.  8-in.  sewer  pipe  in  place ;  57  house  con- 
nections. 8-in.x4-in.  Y's ;  (>  manholes;  2,254 
lin.  ft.  6-iii.  w.-itir  pipe  in  pl:;cc;  -319  lin.  fi    4- 


•J^Bids  will  be  received  unt'i  T  :30  p.  m.  Sept. 

4* indicates  work  now  open  for  bids,    ©indicates  a  contract 


in.  water  pipe  in  place ;  6  6-in.  gate  valves  and 
surface  boxes ;  5  4-in.  hydrants ;  2,184  lbs. 
specials. 

©Contracts  for  the  waterworks  and  electric 
light  plants  at  Madison,  Minn.,  for  which 
bids  were  opened  .^ug.  22,  have  been  award- 
ed as  follows:  Chicago  Bridge  &  Iron  Co.,  at 
$6,000  for  the  tower  and  tank ;  Cook  Con- 
struction Co.,  at  $19,319  for  the  pipe  lines; 
J.  G.  Robertson,  at  $29,.593,  for  the  machinery 
necessary  and  the  pole  line.  J.  H.  Hayden  is 
City  Recorder. 

The  City  Council  of  Morris.  Minn.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  water  mains  in  the  following 
streets  and  avenues :  Xer.xes  .\ve..  south  from 
47th  St.  to  49th  St.,  size  8  ins.;  Colfax  Ave., 
south  from  40th  St.  to  42d  St.,  size  6  ins.; 
24th  Ave.,  northeast  from  Jackson  St.  to  Cen- 
tral Ave.,  size  6  ins. ;  Upton  Ave.,  south  from 
39th  St.  to  40th  St.,  size  6  ins. ;  34th  St.,  east 
from  22d  .\ve.  to  23d  Ave.,  size  12  ins. ;  Orlin 
Ave.,  southeast  from  Bedford  St.  to  Emer- 
ald St.,  size  6  ins. ;  l-3th  .^ve.,  south  from 
37th  St.  to  38th  St.,  size  6  ins.  Henry  N.  Knott 
is   City  Clerk. 

The  City  Council  of  Morriss,  Minn.,  has 
decided  to  reject  all  bids  received  for  laying 
the  extension  to  the  water  mains  on  W.  Fifth 
St  and  E.  Eighth  St.,  and  a  proposition  is 
under  consideration  to  have  Engineer  Cole 
do  the  work. 

Missouri. 

A  petition  is  being  circulated  in  Mt.  Wash- 
ington, Mo.,  asking  the  Jackson  County  Court, 
Independence.  Mo.,  to  grant  the  application  on 
file  for  a  right  to  lay  water  pipes  along  the 
county  roads  from  the  Independence  Water- 
works system  to  Mt.  Washington. 

Nebraska. 

^Bids  will  be  received  until  8  p.  m.,  .\ug.  80, 
by  Earl  Wiltse,  Village  Clerk,  Winnebago, 
Neb.,  for  a  water  works  system  to  include 
building,  plumbing  and  power  machinery,  res- 
ervoir. 4.600  ft.  4-in.  main,  1,600  ft.  6-in.  main, 
hydrants,  valve  specials. 

An  election  will  be  held  shortly  at  Corn- 
stock.  Neb.,  to  submit  to  the  voters  the  propo- 
sition of  installing  a  water  works  system. 

The  citizens  of  Chanute,  Nebr.,  recently 
voted  on  the  proposition  to  install  a  municipal 
waterworks  system  in  that  place. 

New  Jersey. 

®The  contract  for  the  erection  of  a  water 
tank  and  tower  at  the  New  Jersey  State  Vil- 
lage for  Epileptics,  Skillman,  N-  J.,  has  been 
awarded  to  Stothoff  Bros..  Hemington,  N.  J. 
The  contract  price  for  the  work  was  $3,360. 
Bids  were  opened  .-Xug.  19. 

New  York. 

.-\n  election  was  held  .\ug.  16,  at  West  Win- 
field,  N.  Y.,  on  the  proposition  to  bond  the 
village  for  $33,000  to  purchase  the  water- 
works and  franchise  of  W.  A.  Feure. 

North  Carolina. 

4*Bids  will  be  received  until  8  p.  m..  Sept  6, 
R.  T.  Dalton,  Mayor.  Winston  (P.  O.  Win- 
ston-Salem'). N.  C..  for  the  work  of  laying 
approximately  8.000  ft.  of  12-in.  cast  iron  wa- 
ter main  and  3.000  ft.  of  10-in.  cast  iron  water 
main,  with  valves,  hydrants,  special  castings, 
etc-  The  city  of  Winston  will  furnish  all  ma- 
terial. Detailed  plans  and  specifications  may 
be  had  by  sending  a  check  for  $2  (which  will 
not  be  returned)  to  Wm.  D.  J.ackson.  City 
Treasurer. 

Plans  are  now  in  preparation  by  J.  N.  Am- 
bler. Winston-Salem,  N.  C.  for  necessary  wa- 
ter mains  and  sewers  in  E.  Fourth  St..  N. 
Liberty  St.,  N.  Cherry  St.  and  Rrookstown 
Ave. 

North  Dakota.  ■ 

The  City  Council  of  Fargo,  N.  Dak.,  has 
adopted  plans  of  the  city  engineer  for  water 
and  sewer  connections  to  be  made  in  the 
Fourth  Ward  this  fall,  and  bids  for  the  work 
will  be  asked  shortly.  The  city  engineer  was 
also  instructoti  to  submit  plans  for  a  water 
main  on  Tenth  St.,  N. 
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Ohio. 

^•Bids  will  be  received  until  noon,  Sept.  3, 
by  \V.  J.  Springborn.  Director  of  Public  Serv- 
ice, 104  City  Hall,  Cleveland.  O.,  for  furnish- 
ing three  water  tube  boilers  and  mechanical 
stokers  for  the  Fairmount  Pumping  Station  of 
the  City  Water  Department.  Specifications 
may  be  obtained  of  the  Superintendent  of  the 
Water   Department. 

New  plans  have  been  prepared  by  Gregory 
&  Herring.  Consulting  Engineers,  New  York 
Citv,  for  the  proposed  new  water  supply  of 
Zanesville,  O.  The  proposition  will  be  gone 
over  by  Mr.  Gregory  and  Director  of  Public 
Service  Evans. 

Oklahoma. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
.3.  by  Joseph  McCusker.  Commissioner  Water, 
Sewer  and  Light.  Muskogee,  Okla.,  for  fur- 
nishing and  installing,  complete,  two  2ii(l  fl.  P. 
water-tube  boilers.  Specifications  and  bidding 
blanks  may  be  procured  at  the  office  of  Chas. 
Schuliz,  Citv  Engineer. 

®The  Sherman  Iron  &  Machine  Works.  Ok- 
lahoma City,  Okla.,  has  been  awarded  the  con- 
tract, at  $15,577,  by  the  tt)wn  of  Perkins, 
Okla.,  for  the  construction  of  a  waterworks 
system.  The  contract  will  include  mains,  hy- 
drants, valves,  50,000-gal.  tower  and  tank, 
100  ft.  high,  sinking  well,  pump  station,  etc., 
complete.  The  Benham  Engineering  Co.,  Con- 
sulting and  Supervising  Engineers,  812-14 
.\merican  National  Bank  Bldg.,  Oklahoma 
City,  Okla. 

At  a  recent  election  at  Tonkawa,  Okla.,  the 
proposition  to  issue  $20,000  of  bonds  for  the 
water  works  extension  was  carried. 

Oregon. 

.An  election  was  held  Aug.  22  at  Milwaukee, 
Ore.,  to  submit  to  the  voters  the  proposition 
of  issuing  bonds  to  the  amount  of  $40,000  for 
establishing  a  municipal  water  plant.  A  prefer- 
ential vote  was  also  held  to  determine  whether 
Milwaukee  favored  securing  the  supply  from 
Bull  Run  or  Minthorn  Sjirings.  P.  King  was 
one  of  the  jud.ges. 

Pennsylvania. 

4«Bids  will  be  received  until  11  a.  m..  Sept- 
3,  by  Joseph  R.  Grundy,  Chairman  Committee 
on  Street  and  Highways,  Bristol,  Pa.,  for  the 
complete  installation  of  a  wrought  iron  or  steel 
water  tower  and  tank,  150  ft.  high,  from  top  of 
foundations  to  lowest  point  of  bottom  of 
tank,  with  150,000  gals,  capacity,  and  including 
foundations.  Specifications  and  information 
can  be  obtained  at  the  office  of  William  H. 
Boardman,  Engineer,  426  Walnut  St.,  Philadel- 
phia. 

©The  Director  of  Public  Service,  Philadel- 
phia, Pa.,  has  awarded  a  contract  to  the  Beth- 
lehem Steel  Co.,  at  $40,000,  for  rebuilding  the 
big  pump  at  the  Queen  Lane  Pumping  Sta- 
tion. 

The  Commonwealth  of  Pennsylvania  has 
employed  Chester  &  Fleming,  Hydraulic  En- 
gineers, Pittsburgh,  Pa.,  to  prepare  complete 
plans  and  specifications  for  a  1,000,000-gal. 
electric  driven  pump  station  for  the  water 
supply  of  the  State  Institution  for  Feeble- 
minded at  Polk,  Venango  County.  Propo- 
sals for  the  work  will  be  received  some  time 
in   September. 

South  Carolina. 

Waterworks  bonds  amounting  to  $50,000 
will  be  sold  Sept.  25  by  J.  B.  Johnson,  chair- 
man of  the  Public  Works  Commission,  Kock 
Hill,   S.   C. 

South  Dakota. 

•{•Bids  will  be  received  until  H  p.  m.,  Sept. 
2,  by  E.  O.  Lanam.  City  .\uditor,  Lake  Andes, 
S.  Dak.,  for  furnishing  all  material  and  work 
necessary  to  complete  the  extension  of  the 
water  system  to  plans  and  specifications  on 
file  in  the  City  Auditor's  office.  Each  bid 
must  Ijc  accompanied  bv  a  certified  check  for 
SoOO. 

An  election  will  be  held  shortly  at  Midland, 
S.  Dak.,  for  the  purpose  of  voting  on  the 
proposition  to  issue  bonds  for  the  construction 
of  a   water  works  system.     An  engineer  will 


be  secured  to  make  preliminary  surveys  for  the 
proposed  system.  r-    t>  i      i .  „ 

The  City  Council  of  Britlon,  S.  Dak.,  has 
about  completed  arrangements  for  the  sinking 
of  a  new  artesian  well  to  increase  the  supply 
for  the  water  works  system.  The  work  is  to 
be  completed  by  Oct.  1. 
Texas. 
The  lowest  bid  received  Aug.  15  by  the 
Citv  Commission.  Galveston,  Texas,  for  new 
ma'chinerv  for  the  pumping  plant  at  Aha 
Loma  and  for  installing  a  condenser  was  that 
of  Randall-Lovegrove-Wayman.  Houston, 
Texas. 

The  citizens  of  Kaufman,  Tex.  have  voted 
to  issue  bonds  for  the  improvement  of  the 
water  works  system- 

The  Citv  Council  of  Big  Springs,  Texas,  has 
instructed' the  City  Attorney,  J.  T.  Brooks,  to 
communicate  with  the  Attorney  General  and 
ascertain  just  what  amount  of  bonds  Big 
Springs  could  issue  for  the  purchase  of  con- 
struction of  a   waterworks   system. 

The  City  Commissioners  of  Fort  Worth, 
Texas,  decided  to  purchase  $12,000  worth  of 
water  pipe  for  use  on  the  south  side  to  con- 
nect the  plant  with  certain  mains  in  order  to 
do  awav  with  the  closed  ends  on  Mary  St. 
and  St.' Louis  Ave.  The  order  also  included 
piping  for  a  12-in.  main  to  connect  the  main 
water  system  wMth  the  north  side  system. 
With  the  new  pipes  installed  and  connections 
made  it  will  not  be  necessary  to  rely  upon 
any  one  pumping  plant  for  a  water  supply  for 
any  section  of  the  city  in  case  of  a  break- 
down, but  when  necessary  water  can  be 
thrown  into  any  of  the  mains  from  any  of  the 
plants. 

Articles    of    incorporation     have    been    filed 
with    the    Secretary    of   State,   Austin,   Te.\as, 
by  the  Wichita  Falls  Electric  Co.,  capitalized 
at  $700,000,  and  the  Wichita  Falls  Water  Co., 
capital  stock  $400,000.    Subscription  to  capital 
stock    in    these    corporations     is     represented 
largely  by  the  transfer  of  property,  franchises, 
contracts    and    other    rights    conveyed    to    the 
Texas    Utilities    Corporation     by    the    former 
Wichita    Falls    Water  &  Light  Co.   and  now 
conveyed   to  the   new   corporation,  by  W.   H. 
Schweikhardt    of   Wichita    Falls,    making    the 
transfer  to  the  electric  company,  as  being  the 
largest    stockholder    therein,     and     by    A.    G. 
.Stockton    of    Dallas   to   the    water    company. 
The    electric    company    purposes    "generating, 
manufacturing,    transporting   and    selling   gas, 
electric  current  and  power"  in  Texas.    The  in- 
corporators are  D.   G.  Fisher,  W.  H.   Painter 
and   P.  B.  Cruger  of  Dallas,  and  with  Frank 
Smith   and    C.   S.   Chunn   of  Dallas  they  com- 
prise   the    first-year    directorate.      The    sub- 
scriptions  are   paid   in.     Schweikhardt's    pay- 
ment  in   the  transfer  of  property,   etc.,  being 
practically  the  entire  capitalization.     The  wa- 
ter  company    will    supply    Wichita    Falls    and 
adjacent   parts,   J.    D     Caldwell,  H.   I.   Gaha- 
gan.    Walter    Graner    (incorporators),    J.    R. 
Wolfe  and  W.  T.  Koch,  all  of  Dallas,  are  the 
first-year  directors.     It  is  certified  $374,500  of 
the  capital  stock  is  paid,  Stockton  taking  all 
but  $500  of  the  capitalization  in   turning  over 
his  interest  in  the  old  water  and  light  concern. 
Members  of  the  City  Council  and  the  Com- 
mittee of  Nine  Citizens  named  by  Bryan   Cal- 
laghan.  Mayor,   San  Antonio.  Texas,  Feb.  21. 
1910,   to   act   with   the   Council  in   considering 
a  new  contract  to  be  drawn  up  with  the  San 
Antonio  Water  Supply,  met  at  the  City  Hall, 
Aug.  12,  to  hear  the  report  of  Alexander  Pot- 
ter, Consulting  Engineer,  New  York  City,  on 
the   waterworks   system.     Mr.   Potter  empha- 
sized  his    recommendations   on   the    reduction 
of  the   cost   of   water,   the  construction   of   a 
large  reservoir  in  the  northeastern  portion  of 
the  city  and  the  installation  of  larger   mains 
and   more   fire   hydrants   in   some  portions   of 
the  city. 

The  citizens  of  Bay  City,  Texas,  on  Aug.  17 
voted  on  the  proposition  to  issue  bonds  as  fol- 
lows:  $11,000  for  street  improvements  and 
$6,000  for  extension  of  fire  mains  to  unpro- 
tected portions  of  the  city.  The  city  is  re- 
ceiving   gravel    for    the    improvement'  of    the 


streets  and  the  $11,000  issue  is  for  the  pur- 
pose of  giving  the  streets  the  proper  attention, 
while  the  $6,000  will  be  applied  to  extending 
water  mains  and  fire  plugs  to  the  unprotected 
portions  of  the  city. 

The  Attoniev  General's  Department  has  ap- 
proved the  bo'nd  issue  voted  by  the  city  of 
Port  Arthur,  Texas,  July  16  and  applications 
for  purchase  are  already  being  received.  The 
bonds  are  in  several  issues,  one  of  $20,000  for 
new  city  hall,  $10,000  for  fire  station,  $140,000 
for  purchase  of  water  plant,  $37,000  to  pur- 
chase 200  acres  of  land  and  two  wells  thereon, 
$123,000  to  pay  for  sewer  plant,  $145,000  to 
build  a  conduit  to  bring  water  from  the  vvells 
to  the  city  and  extension  of  mains,  and  $1-j.- 
000  for  extension  of  sewerage,  totaling  $490,- 
000. 

■Virginia. 

The  Board  of  Aldermen,  Norfolk,  Va.,  has 
made  an  appropriation  of  $15,0.5!)  for  the 
construction  of  larger  water  mains  in  18th, 
14th  and  15th,  and  for  improving  the  system 
in  other  streets.  W.  T.  Brooke  is  City  Engi- 
neer. 

Washington. 

.A.n  election  was  held  at  Woodland,  Wash., 
.Aug.  20,  at  which  the  proposition  to  issue 
$10,500  of  bonds  for  the  construction  of  a 
comprehensive  system  of  waterworks  was 
voted  upon.  Surveys  for  the  system  have 
been  made,  rights  of  way  for  mains  secured,  a 
site  for  the  reservoir  secured  and  otlier  pre- 
liminaries arranged. 

•{•Bids  will  be  received  until  Sept.  6  by 
George  Hayes,  Recorder,  Rowlesburg,  W.  Va., 
for  the  construction  of  a  water  works  sys- 
tem, consisting  of  approximately  two  miles 
of  from  4  to  6-in.  mains,  with  fire  hydrants 
and  valves,  two  steam  pumps  and  an  intake 
well,   a   reservoir   and   other   appurtenances. 

The  citizens  of  Smitbland,  W.  Va.,  at  a  re- 
cent election  voted  to  issue  bonds  to  provide 
funds  for  the  construction  of  a  water  works 
system. 

The  City  of  Wheeling,  W.  Va.,  has  decided 
upon  the  expenditure  of  $25,000  for  the  exten- 
sion of  the  water  works  system  at  43d  and 
McColloch  St.,  to  supply  the  Hill  to"  district. 

An  ordinance  was  submitted  at  a  recent 
meeting  of  the  City  Council.  Benwood,  W. 
Va..  providing  that  the  city  will  grant  a  fran- 
chise to  the  Benwood  &  Mc.Mechen  Water  Co. 
for  laving  mains  on  certain  streets  of  the 
Fifth  'Ward  will  be  submitted.  If  the  ordi- 
nance is  acceptable  to  the  company  it  will  be 
promptly  passed  to  its  second  reading,  'riie 
ordinance  provides  that  in  lieu  of  the  privi- 
leges asked  the  company  shall  furnish  free  of 
charge  water  at  all  of  the  city's  buildings, 
namely — the  city  building,  the  Fifth  Ward 
hose  house  and  the  crematory.  At  present  the 
company  furnishes  water  free  to  the  city 
■buildings    only. 

Wisconsin. 


•{♦Bids  will  be  received 


p.  ni. 


Sept. 


IS*,  by  the  Board  of  Public  Works,  James  T. 
D.ay,  Chairman,  La  Crosse,  Wis.,  for  the  con- 
struction of  an  extension  to  the  water  system. 
The  work  calls  for  the  laving  of  3,200  lin.  ft. 
of  24-in.  pipe.  13,450  ft.  of  20-in.  pipe.  Mi<  lin. 
ft.  of  16-in.  pipe,  760  lin.  ft.  of  12-in.  pipe.  -536 
lin.  ft.  of  8-in.  pipe.  ,586  lin.  ft.  of  0-in.  pipe, 
about  70,000  lbs.  of  special  castings,  70  valves, 
from  6  ins.  to  24  ins.,  setting  11  new  and  the 
removing  and  resetting  of  9  old  hydrants,  the 
taking  up  of  3,740  lin.  ft.  of  6-in."  pipe,  mak- 
ing 60  house  connections  where  the  6-in.  pipe 
has  been  replaced  with  pipe  of  larger  diameter, 
to  do  all  cartage  of  pipe  and  other  materials, 
and  to  furnish  all  lead,  yarn  and  labor  neces- 
sary to  place  the  proposed  extension  in  a  good 
and  satisfactory  condition,  the  same  to  be 
completed  by  July  1,   1913. 

At  a  mass  meeting  of  the  citizens  of  Winne- 
bago, Wis.,  it  was  decided  advisable  to  pur- 
chase the  present  system  of  waterworks,  ex- 
cepting the  engine,  at  a  cost  of  $2,300,  to  be- 
come a  part  of  the  syscem  to  be  installed  this 
fall. 


•{•indicates  work  now  open  for  bids,    ©indicates 


contract  let  recently. 


August  28.  1912. 
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SEWERAGE    AND     GARBAGE     DISPOSAL 


California.  ®The   following  sewer  contracts  have  been 

The   Streets   and    Boulevards   Committee  of  awarded    by    the    Board    of     Local     Improve- 

the   Citv  Council,   Los  Angeles.  Cal ,  has  rec-  ""^"'s,   Chicago,  111.,  Edward  J.  Glackm,  Sec- 

ommended   that   an   ordinance   be   passed   pro-  '^t=>'"y :     o8th  Ave.,  A.  Notordonato ;  Leo  St., 

viding  for  the  construction  of  a  storm  water  *^-    Scully,   4892    Our    St. ;    Anthony   Ave.,   M. 

sewer   for   Echo   Park,  mentioned  in  our  last  J^oitorelh,  4819  Dakni  St.:   MacFarlane  Ave., 

issue  ^-  rosco;  Adams  St..  M.   Montorelli ;  Cregier 

According    to    the    report    of    Heahh    Com-  ■^'■'^-   ^^  '^'j'?'   Pfssarelli   &  Tirtilli ;   N.  55th 

missioner    Dr.    L.     M.     Powers    to    the    Los  ■^'-  ^^^tem.  The  Ryan  Co..  10  S.  LaSalle  St.; 

Angeles,    Cal.,    Council    Committee   on    Public  J;^,'™'^^'''^   •^i''^-    M.    Pontorelh :    Rockwell    St.. 

Welfare,    it    will    cost    approximatelv   $1000-  ' '^'„'*-^-l"  Co. ;  Talman  .Ave..  The  Ryan  Co.; 

oOu    to    abate    the    outfall    sewer    nuisance    at  r    P^°"a    St.,    The    Ryan    Co.;    South     Park 

Hyperion.      There   are   two   wavs   of   remedy-  -■^'■*'-  system,  Nash-Dowdle  Co.,  133  N.  Wash- 

in^  the   matter,  one  to  filter  the  sewage  and  '"1^°"   ^.t-                                          ,„      ,        ,_ 

the    other    to    extend    the    sewer    far    enough  ®S   .     , Canyon,    Waukegan,   111.,   has   been 

out  into  the  ocean  to  prevent  the  return  wash  awarded   the  contract  for  the  construction   at 

of  the  sewao-e  Barrington,   ill.,   of  interceptmg  basMis.  septic 

Citizens   of  Jackson,   Amador   County    Cal  ^^"^>   sanitary   outlet   sewers   and    a    sewage 

have  held  a  meeting  and  decided  to  urge  the  Purification    plant,    comprising    appro.ximately 

city  trustees  to  issue  bonds  to  provide   funds  A^  'o'.lowing  items:  2  intercepting  basins;  .]00 

for  the  installation  of  a  sewerage  system.  'V   ^'^-'"-  ''''o  o^^'S^^  ^^i"^'"  =  '^^^   ^'-   ^^'"'-   '^J^ 

The  city  of   Long  Beach,   Cal.,  has  decided  P'P|  sewer;  2,200  ft.  lO-m^  vit^  pipe  sewer;  300 

to   issue   bonds   to   the   amount   of   $1,.jOO,000,  ft- 8-'"-  C  L  pipe  sewer ;  iOO  ft  8-in   vit.  pipe; 

of  which  $350,000  will  be  for  sewer  improve-  h^'^^Al^  6-ni.  vit.  pipe;  l.<  10  cu    yds.  excava- 

ments;    for    a    pier    at   Devil's    gate,    $-50,000:  t'onl^O  ca  yds.  concrete :  l.oOO  lbs.  reinforce- 

for    a    pier    connecting     Pier     and    American  '"t'    '     .•-'"^.  <^"-  ^'ds-  sand  and  gravel:  4  8-in. 

Aves..  $300,000;  for  the  harbor  frontage.  $3.50,-  ■''"tomatic  siplions.     Valves,  ventilators,  coyer 

000,   and   for  the   construction   of  a   city  hall,  ^l'"^"'/"'-,    Central  Engineering  Bureau,  L42 

$100,000.     In  addition  it  has  been  decided  to  ^'""^idnock   Block    Chicago.   I"-,   is   the  engi- 

issue  bonds  for  $100,000  for  dock  and  harbor  "%'{     ^he  contract  price  was  $9,964. 

improvements.  .  Plf'^^.^^ve    been    prepared    by    George    N. 

fnl    raH  Lamb.  City  Engineer,  St.  Charles,  111.,  for  the 

V^Oloraao.  installation  of  a  complete  sanitary  sewer  sys- 

One    of    the    largest    projects    being    made  tem  with   septic  tank   for  hanadling  the   sew- 

ready    for    contract    by   the    Board    of    Public  age,  preventing  the  pollution  of  the  river.  The 

Work?.   Denver,   Colo.,  is  the  construction  of  system   will   embrace    15   miles  of  sewers   and 

the    Park    Hill    and    Montclair    trunk    storm  will   cost  about  $90,000. 

sewer,    which    will    cost    about    $2.Oii0,00o.  The  Board  of  Local  Improvements,   Cham- 

Connecticut  paign.  111.,  recently  held  a  hearing  on  the  con- 
struction of  the  Fountain  Head  storm  sewer. 

The    Municipal    Board        of    Contract    and  estimated  to  cost  approximatelv  $9,500. 

Supply.    Hartford.    Conn.,    has  _  received    ^he  jhe   following  bids   were   received   Aug.   19 

following  bids  for  the  construction  ot  050  ft.  (iv  M.   T.   Lamev.   President  of  the  Board  of 

of  sewer  in  Newton  St.  and  9i.j  tt.  m  Adams  Trustees.    Barrington.    111.,    for    the    construc- 

St:       .Newton    St.     Sewer— Angelo    Conti     &  tion  of  and  materials  for  sanitary  outlet  sewer 

Co..   $2,00-2 ;    Joe   Tozzoh,   $1,498;    .\ndrea    D.  and  sew.age  purification  plant,  (1)  standing  for 

Berardmo    &    Co..  $1,8. o;   John   Dinallo.  $1,-  William    Da\idson,    Wilmette.    111.;    (2)    John 

.30,;   B.  Silvestn,  $1.-306.     .\dams  St.  Sewer—  Farley,   La   Grange,   111.;    (3)    .\.   N.   Lanvon. 

John  Dinallo.  $1,599.75;  Andrea  D.  Berardino  WaukegrVn,     111.;     (4)     Estimate    of     Cen'tral 

&  Co.,  $1,910:   .Angelo  Conti  &  Co.,  $1,916.6-3;  Engineering    Bureau,    Engineers,    Monadnock 

Toe  Tozzoli.  $1,977.10;  Charles  H.  Slocomb  &  Blk     Chicago- 

to.,   $1,0-27;    D.   Xero.   $2,152.-25;    B.   Sihestri,  "                  '             (i)          (2)          (3)        (4) 

1:1  838  -^0  Outlet   Sewer — 

*''-^^-   -                      Til-       ■  SOO  ft-   24-m.   vit. 

Illinois.  pipe    sewer    $     2.00$     2.00$     2.00  J     2.00 

US  ft.  lO-in.  C.  I.  P. 

<t»Bids  will  be  received  until   lo  a.  m.,  Aug.  sewer    l.SO        1.75        1.70        1.80 

29,   Board   of    Local    Improvements.   Geo.    W.  1.31.2  "-  lo-in.  vit. 

-TA      •       -r,       -  1      .      T     1  -11        Til       r  pipe  sewer   .69  .lO  .lO  .«0 

Davis,    President.   Jacksonville,    III.,    tor   con-  950  ft.  S-in.  C.  I.  P. 

structing   1.213   lin.    ft.   of    lO-in.    vitrified   pipe       "sewer    '..'...'..       1.20        I.2.i        1.15        1.25 

spwpr    in     Smith     Main     ^it  270  ft.  S-in.  vit.  pipe 

sewer   in    boutn   .uain   bt.  ^^^.^^   ^_^  53  g^         ^^  5^ 

^Bids  will  be  received  until   lo  a.  m.,  Sept.       11   manholes   25.00      25.00      25.00      25.00 

3.   bv  Board   of   Local   Improyements.  Wm.    S.  ■*   "i^nholes,   with 

,,,  r  ,       r-1     1       T    1  Til      i-  »       t  sump 3.1.00       So.OO      3a. 00       3d. 00 

Welch,    Clerk,    Joliet,    III.,    tor   constructing   a  o  clean  out  valves..     29.00      30.00      30.00      30.00 

sewer  in  Iowa  .Ave.  2  Intercepting  basins    50.00      50.00      50.00      50.00 

4*Bids   will   be   received   until   2  p-   in..   Sept.  Total     $  3,978  $  3,997  $  sTiii  $  4,014 

3.    by    Carl    C.     Wcttstein,     City      Clerk,      St.  Sewage  Purification 

Charles,    111.,    for   the    construction   of   sewers  Plant— 

for  which  plains  and  specificatioiis  are  on  file  {   jJ^lr^^S,^-;;;;*     \^,  '     ^'     Hg  »     HI 

at  the  office  of  G.  N.  Lamb,  C.  E.,  St.  Charles.       j    .anU    dmhoff) 1,330      l.lOO      1,530      1.130 

III.     The  work  will  include  a  complete  system  1  dosine  c-hamber. . .     1,390      1,500      1,300      1.394 

„(    ^^„■,^^^,.    -..,..<._o    --„    tu:^    .-;»,-       Tiro    c^-ctpni  4  sand  filter  beds...     2,780       3,ii00       2,750       3,221 

Of   sanitary   sew-ers   .n   this  city.      Ihe   system       ;  sluds,-  b»ds  lOO         1.50         lOO         loi 

comprises    i3.4r2  ft.  of  sew"ers  and   sewer  pipe       1    bulkhead    50  50  50  50 

construction,  sizes  6-in.  to  24-in.  3-ft.  lengths.  ,~TT^  rVTT^  .  _  „ 

810  ft.  of  14-in^ cast  iron  pipe  sewer,  205  brick  '^}'^^  ■  -^^^^  ■  ■■■■  ;|j6;«0  |j6,5o0  |  5,985  |^6.1S1 

manholes,    31    flush    tanks,    1    inverted    siphon  ~,       ,-,        ,      ,  ,                                          ,     , 

across   Fox   River,  consisting  of  special   man-  The   Board   of  Local   Improvements  of   the 

holes    and    a    double    line   of    cast     iron     pipe  Village  of  Rantoul,  111.,  has  voted  to  install  a 

across  the  river,  pipe  to  be  laid  in  cement  con-  storm  water  sewer  which  will  giye  service  to 

Crete  and  have  valve  end  connections:  one  dis-  every   resident    in    the   corporation.     The   im- 

posal    plant    of   cement   concrete   construction,  provement  wi  11  cost  about  $13,000  when  coni- 

with   settling   channels,    sewage     pump,     pipe  pleted.      Ihe  board_  a.so    voted    to   hire    Civil 

connections  and  motor  and  3.677  cu.  yds.  rock  Engineer  G.  C.   Fairclo  ot  Champaign  to  do 

excavation.     Official     advertisement     of     this  the  work. 

work  will  be  found  elsewhere  in  this  issue.  A   committee   of   the   Village    Board,   York- 

®Arthur  Birt,  Decatur,  111.,  has  been  award-  ville.    111.,    called    a    meeting   of   the    property 

ed    the    contract    for    the    construction    of    a  owners  for  the  discussion  of  the  building  of 

sewer  in  the  alley  between  Clinton  &  Morgan  a   sewer.     No   definite   action    was    taken   but 

at  a  bid  of  $690."    Bids  were  opened  -\ug.  16.  it    was    determined    that    the   proposition    was 

•J* indicates  -work  now  open  for  bids,    ©indicates  a  contract 


favored.  The  next  move  will  be  to  present 
a  resolution  to  the  board  with  a  view  of  pass- 
ing an  ordinance  authorizing  the  improve- 
ment. 

A  hearing  was  recently  held  by  tlic  Board 
of  Local  Improvements,  Champaign,  111.,  on 
the  proposition  to  construct  the  Fountain 
Head  storm  water  sewer. 

Indiana. 

®V.  Crazian  Construction  Co.,  515  W.  Oak 
St.,  Oiicago,  111.,  has  been  awarded  the  con- 
tract for  the  construction  of  sanitary  sewerage 
system  District  Xo.  1,  Hobart,  Ind.  The  work 
will  include  2,227  lin.  ft,  of  20-in.  sewer,  av. 
cut  9.4  ft. ;  2,706  lin.  ft.  18-in.,  av.  cut  10.2  ft. ; 
1.829  ft.  of  15-in.,  av.  cut  6.-5  ft.;  9,097  ft.  of 
r2-in..  av.  cut  8.4  ft.;  2,1.54  ft.  of  10-in.,  av. 
cut  9.2  ft.;  15,834  ft.  of  8-in,  av.  cut  9.2  ft.; 
10,900  ft.  of  6-in.  house  connections,  78  man- 
holes ;  9  combined  manholes  and  flush  tanks, 
6.5  ft.  high ;  7  lampholes ;  2  outlets.  Walter 
G.  Black  is  Town  Engineer.  W.  J.  Killigrew 
is  Town  Clerk. 

©The  City  Council  of  Gas  City,  Ind.,  has 
awarded  the  contract  to  Howard  Lee.  Colum- 
bus. Ind..  for  the  construction  of  two  sewers 
as  follows :  Sewer  in  the  alley  between  X'^orth 
A  and  B  Sts.,  $8,.500 ;  sewer  commences  at 
Grant  St.  and  extends  to  Fifth  St.,  then  south 
on  Fifth  St.  to  the  alley  between  South  D  and 
E  Sts.,  where  it  terminates ;  sewer  in  the  al- 
ley between  South  F  and  G  Sts.,  commencing 
at  Second  St.  and  running  -574  ft.,  for  $-540. 

.A.t  a  meeting  of  the  City  Council.  Goshen, 
Ind.,  recently  the  petition  of  a  sewer  on  X. 
5th  St.  was  taken  up  for  consideration. 

The  Board  of  Public  Works,  South  Bend, 
Ind.,  has  approved  resolutions  for  the  con- 
struction of  pipe  sewers  on  Sorin  St.,  from 
Eddy  to  .Arthur,  and  on  Liston  St.,  trom  .-Kd- 
ams  to  Birdsell.  It  also  approved  of  the  con- 
demnation of  the  alley  west  of  Harrison  .Ave., 
from  Michigan  Ave.  to  the  first  alley  south. 

Iowa. 

4*Bids  will  be  received  until  Sept.  16  by 
the  city  of  Tipton,  la.,  for  the  completion  of 
the  sanitary  sewer  system.  Ten  miles  of  8 
to  15  in.  sewers.     Check  $500. 

©Jacob  F.  Beck,  Spencer,  la.,  has  been 
awarded  the  contract,  at  $1,996,  for  the  con- 
struction of  the  sewer  in  Spencer,  la.,  for 
which  bids  were  opened  Aug.  16.  R.  T. 
Turner  is  City  Clerk. 

©The  contract  for  the  construction  of  ex- 
tensions to  the  sew«r  system  of  Hampton.  la., 
has  been  awarded  to  N.  Jensen.  Xewell,  la., 
at  $2,961.     Bids  were  opened  .-\ug.  20.- 

.'Vt  a  recent  meeting  of  the  City  Council, 
Woodbine.  la.,  a  petition  was  filed  by  property 
owners  of  Main  St.  for  the  construction  of  a 
sewer  from  Lombard  St.  cast  and  west.  The 
matter  will  be  taken  up  with  the  engineers, 
who  will  make  a  preliminary  survey  and  esti- 
mate of  the  cost. 

Kansas. 

.•\t  an  election  held  at  .■\nthony,  Kans..  it 
was  voted  to  install  a  sewer  system.  The 
work  will  probably  require  si.x  or  eight 
months  for  completion.  W.  .\.  Miller  is 
Mayor. 

Kentucky. 

The  City  Council  til  Bowling  Green.  Ky.,  at 
the  regular  session  .\ug.  14,  passed  the  first 
reading  of  the  ordinance  providing  for  the 
proposed  sewerage  .system  for  Bowling  Green. 
The  onlinancc  provides  for  the  issuance  of 
bonds  'o  the  amount  of  $:V>0,000,  the  ques- 
tion to  be  voted  on  at  the  November  elec- 
tion. 

Massachusetts. 
The  following  bids  were  opened  .\ug.  15 
by  the  Sewage  Disposal  Commissioners.  David 
.•V.  Hartwell,  Chief  Engineer.  Fitchburg.  Mass.. 
for  the  construction  of  the  Punch  Brook  di- 
version drain,  mentioned  in  our  .\ug.  7  issue: 
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McCarthv  &-  Walsh.  East  Boston,  Mass.,  $24,- 
378;  C.  E.  Trumbull  Co.,  Boston,  Mass.,  $25,- 
095;  George  Phillips,  Walthani.  Mass.,  $25.- 
71.3;  Burno  &  Petitti,  Boston,  Mass.,  $28,7.30; 
International  Construction  Co.,  Boston,  $28,- 
!)()0;  Joseph  Song,  Leominster,  Mass.,  $29,925. 

Maryland. 

The  Towson  Improvement  Association, 
Towson,  Md.,  will,  at  its  next  session,  discuss 
the  disposal  of  sewage. 

Michigan. 

•{•Bids  will  be  received  until  Sept.  2  by 
B.  H.  Clark,  Village  Clerk,  Vassar,  Mich.,  for 
the  construction  of  a  cement  sewer.  2  by  3 
ft.,  from  the  mouth  of  the  mill  race  of  the 
Moore  drain  up  to  Huron  .'\ve.,  then  a  2  ft. 
sewer  from  Huron  Ave.  to  Oak  St. 

The  lowest  bid  received  by  the  Board  of 
Public  Works.  Grand  Rapids'  Mich.,  for  the 
construction  of  a  sewer  in  Veto  St.  was  that 
of  yer  Hey  &  Kloote,  $1,7.52. 

City  Engineer  Stevens,  Grand  Rapids, 
Mich.,  has  prepared  an  estimate  of  the  cost 
of  rebuilding  the  Wealthy  St.  extension  sewer. 
The  plan  calls  for  the  construction  of  a  new 
sewer  in  Wealthy  St.,  from  Lafayette  Ave.  to 
Union,  then  north  in  L^nion  to  connect  with 
the  old  extension  sewer  which  runs  largely 
through  private  property  and  the  rebuilding 
of  this  old  sewer  from  Union  to  Henry  .\ve. 
The  cost  of  the  work  is  estimated  at  $.35,400. 

The  City  Commission  of  Pontiac,  Mich., 
has  passed  a  resolution  of  intention  to  build 
a  lateral  sewer  in  E.  Pike  St.,  from  Paddock 
St.  to  the  crown  of  the  hill,  and  a  hearing 
will  be  held  at  the  city  hall  on  Sept.  3.  C. 
L.  Groesbcck  is  City  Clerk. 

The  Cit>'  Council  of  Traverse  City,  Mich., 
has  passed  a  resolution  providing  for  the  con- 
struction of  a  lateral  sewer  beginning  at  the 
intersection  of  Randolph  St.  and  the  alley 
east  of  Elmwood  .\ve.  and  running  thence  in 
alley  to  Front  St.  The  specifications,  plans, 
plats,  diagrams  and  estimates- of  the  said  im- 
provement have  been  filed  in  the  office  of  T. 
H.  Gillis,  City  Clerk.  A  hearing  will  be  held 
on  the  proposition  at  8  p.  m.,  Sept.  3. 

The  Committee  on  Streets  and  Sewers  has 
reported  favorably  to  the  Citv  Council  of 
Grand  Rapids,  Mich.,  on  the  petition  for  the 
construction  of  a  sewer  in  Chatham  St. 

Minnesota. 

^Bids  will  be  received  until  5  p.  m.,  .\ue. 
•30.  by  city  of  .Mbert  Lea,  Minn.,  W.  Barneck, 
City  Engineer,  for  construction  of  sewers! 
the  approximate  quantities  being  as  follows  ■ 
613  ft.  fi-in.  pioe:  3,fi45  ft.  8-in.  pine;  2,314  ft. 
10-in.  pipe;  472  ft.  12-in.  pipe;  270  ft.  12-in. 
pipe  under  water;  380  ft.  I8-in.  pipe;  .351  ft. 
22-in.  pine;  1  concrete  bulkhead;  3  drop  man- 
holes; 35  manholes;  1  special  manhole;  house 
chimneys;  "Vs;"  saddle  piling;  1  concrete 
ejector  chamber;  1  ejector;  2,.594  ft.  cast  iron 
4-in.  pipe  for  air  line;  cast  iron  specials;  gate 
valves   and   drip  boxes. 

•l«Bids  will  be  received  until  fi  p  m  Sept 
10,  by  J.  A.  Parks.  City  Clerk.  Cloquet.  Minn.. 
for  constructing  sewers.  Further  information 
will  be  found  in  Water  Works  Section. 

The  City  Council  of  D'lluth.  Minn  has 
directed  the  Board  of  Public  Works  to'  pro- 
ceed with  the  sanitar\'  sewer  in  Helm  St.  and 
with  the  combined  storm  and  sanitary  sewer 
which  will  connect  with  that  at  28th  Ave  W 
The  estimated  cost  is  $3,320.  The  same  ac- 
tion was  taken  on  the  sanitary  sewer  in 
Woodland  .^ve.,  between  Hawthorne  and  Ni- 
agara Sts.,  the  estimated  cost  of  which  is 
$2,888 

According  to  the  estimate  prepared  hv  John 
Wilson,  City  Engineer,  Duluth.  Minn.,  the 
construction  of  the  proposed  Park  Point  s.m- 
itary  sewer  system  will  be  about  $2l,,500  The 
sewer  will  he  nearly  3  miles  long,  running 
from  .38th  St.  to  an  outlet  in  the  canal. 
Missouri. 

+Bids  will  be  received  ur,;il  noon.  Sent  10 
by  the  city  of  St  Lonis.  Mo..  Room  20fi.  new 
City  Hall,  for  the  construction  of  Rocky 
Branch  Joint  District  Sewer  in  Rock--  Br.-trch 
Joint  Sewer  District.  Plans.  snec-fi.-Htior.s 
form    of   bid    and   other   inform;'tion   c.-ir.    l>e 


had  at  the  offices  of  the  Board  of  Public  Im- 
provements   and    the    Sewer    Commissioner. 

®J.  W.  Menefee,  Sedalia,  Mo.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Warrensburg,  Mo.,  for  the  construction  of 
about  4V2  miles  of  sewer  in  District  No.  1 
in  the  Third  Ward. 

The  Board  of  Public  Works.  Kansas  City, 
Mo.,  has  rescinded  all  proceedings  in  regard 
to  the  proposed  incinerator  for  which  bids 
Glen  Ave.  from  High  to  Harrison,  with  the 
necessary  connecting  sewers.  They  also  rec- 
ommended that  the  specifications  include  an 
estimate  of  the  cost  in  using  segment  vitri- 
fied block  for  the  sewers. 

The  lowest  bid  received  Aug.  13,  by  the 
Sewer  Commissioner  C.  A.  Moreno,  St.  Louis, 
Mo.,  for  the  construction  of  Harlem  Creek 
Sewer  District  No.  5  was  that  of  William  F. 
Riley,  $108,585. 

The  City  Council,  Carterville,  Mo.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  sewers  in  two  new  districts.  The 
sewers  are  to  be  built  between  Daugherty 
and  Lewis  Sts.,  west  from  Washington  St., 
and  between  Main  and  Hall  sts.,  east  from 
Cass  Ave. 

Worley  &  Black,  Consulting  Engineers,  Re- 
liance Bldg.,  Kansas  City,  Mo.,  have  been 
awarded  the  contract  for  the  engineering  work 
in  connection  with  the  $60,000  sewer  system  to 
be  constructed  at  Anthony,  Kan. 

The  City  Council  of  Webb  City,  Mo.,  re- 
cently held  a  meeting  to  take  up  the  matter 
of  constructing  the  proposed  sewer  system. 
An  ordinance  ordering  a  special  election  for 
the  consideration  of  a  $17,000  bond  issue  -was 
introduced. 

A  special  election  has  been  called  for -Aug. 
29  at  Webb  City.  Mo.,  to  submit  to  the 
voters  the  proposition  to  authorize  $17,000  of 
bonds  for  the  construction  of  storm  sewers. 

Nebraska. 

®H.  J.  Cathroe,  Omaha.  Nebr.,  has  been 
awarded  the  contract  for  the  construction  of 
l,93(i  ft.  of  8-in.  vitrified  pipe  sanitarv  sewer 
at  Oskaloosa,  la.  T.  H.  Carlin  is  Clerk. 
^A  special  election  has  been  called  for  Sept. 
17  at  West  Point,  Nebr.,  for  voting  on  the 
proposition  of  increasing  the  city  bonds  in  the 
amount  of  $14,000  for  the  extension  of  the 
sewerage  system  of  the  town. 

New  Jersey. 

•J*Bids  will  be  received  until  8  p.  m.,  Sept. 
9,  by  Charles  Anderson,  Borough  Clerk,  for 
furnishing  all  material  and  building  complete 
the  sewage  tanks  and  pumping  station,  to- 
gether with  all  appurtenances,  for  the  Borough 
of  South  River,  N.  J.  Plans  and  specifications 
may  be  obtained  at  the  office  of  the  Borough 
Clerk,  South  River,  N.  J.,  or  at  the  office  of 
Clyde  Potts,  Engineer,  30  Church  St.,  New 
York  City. 

The  Mayor  of  Hightstown,  N.  J.,  has 
.signed  the  necessary  ordinance  authorizing  the 
installation  of  a  sewerage  svstem  and  sewage 
disposal   plant. 

New  York. 

®The  Board  Estimate  and  Apportionment, 
Watervhet  N.  Y.,  on  Aug.  16.  awarded  a  con- 
tract for  the  construction  of  a  sewer  in  Grot- 
to Court  to  Thomas  H.  Karr,  Troy  N  Y  at 
$3,09.5      Other  bids  were  received  as  follows; 

o^r",,,^  ?"'"t.^°"'"'"'^''°"  Co.,  Albany,  $4,- 
000;    William    King   &    Co.,    Watervliet'     1;3 
267.40;   C.  J.  Brand,  Alban;,  %^miO        *  ' 

Edward  Walsh,  Elmira,  N!  Y.,  submitted 
the  lowest  bid  opened  Aug.  Ifi,  for  the  con- 
struction of  sewers  at  Elmira  N  Y  The 
contract  has  not,  as  yet.  'been  formallv 
awarded.    O.  H.  Gardner  is  City  Clerk 

The  Village  of  Waterloo,  '  N  Y  has 
awarded  a  contract  to  F.  A.  Brotsch  &  Son 
for  the^  conslvuctioii  f,f  sewer  laterals  under 
River  St.  in  South  Waterloo. 

,i,i^  n-?"'^"^"'-"'"-, '"5-  ^'^«"t'y  introduced  into 
the  City  Council,  Einghamton,  N  Y  provid- 
ing that  a  sewer  be  constructed  in  Grant  St 
from  E  y  to  Broad  Ave.  The  ordinance  was 
referred  to  the  Committee  on  Sewers  and 
Sewerage  for  consideration.  Ordinances  were 
adopted  ordering  the  construction  of  sewers 
^indicat.'.s  work  now  open  for  bids,    ©mdicatss  a  contract 


in  Bevier  and  Willard  Sts.,  these  ordinances 
having  been  previously  approved  by  com- 
mittee. 

The  New  York  State  Department  of  Health 
has  ordered  the  city  of  Corning,  N.  Y.,  to 
install  a  sewage  disposal  plant  to  stop  the  po- 
lution  of  the  Chumung  River.  Estimates  fur- 
nished by  the  engineer  show  the  plant  when 
complete  and  readv  for  operation  will  cost 
$102,000.  The  annual  cost  of  operation  is 
estimated  by  the  engineer  at  $4,200. 

The  Advisory  Sewer  Committee  at  a 
special  meeting  of  the  Village  Board,  Water- 
loo, N.  Y.,  presented  a  report  of  its  plan  for 
settling  with  the  plaintiffs  in  the  sewer  in- 
junction by  which  the  completion  of  the  sewer 
system  has  been  held  up  for  the  last  four 
years. 

M.  Grogan,  Village  President,  Herkimer, 
N.  Y.,  Village  Attorney,  William  Witherstine 
and  Municipal  Commissioner  Charles  Bell,  re- 
cently took  up  with  the  State  Health  De- 
partment at  .Mbany,  the  matter  of  extending 
the  sewer  system.  The  present  plans  will  be 
approved  after  some  addition  is  made  thereto 
and  it  is  likely  that  within  a  short  time  a 
special  election  will  be  called  at  which  the 
proposition  to  provide  funds  for  the  work  will 
be  submitted. 

North  Carolina. 

^•Bids  are  asked  bv  Mayor  R.  I.  Dalton, 
Winston.  N.  C.  (P.  O.  Winston-Salem,  N.  C), 
for  furnishing  all  material  and  constructing  a 
system  of  sanitary  sewers  for  East  Winston, 
work  comprising  between  four  and  five  miles 
of  6,  8,  10  and  12-in.  sewers,  with  manholes, 
flush  tanks  and  all  appurtenances.  Copies  of 
plans  and  specifications  may  be  had  from  Wm. 
D.  Jackson,  Citv  Treasurer,  Winston,  N.  C, 
P.  O.  Winston-Salem,  N.  C,  for  $5  (which 
will  not  be  returned). 

^Bids  will  be  received  until  Sept.  3  bv  F. 
T.  Patterson.  City  Clerk,  New  Bern,  N."  C, 
for  the  construction  of  about  1,000  ft.  of  6-in. 
sewer  on  Griffith  St.,  and  about  500  ft.  of  8-in. 
sewer  on  Guion  St.,  together  with  all  man- 
holes and  appurtenances.  All  material  ex- 
cept manhole  covers  to  be  furnished  by  the 
Contractor. 

Plans  are  now  being  prepared,  according 
to  advices  from  Winston-Salem,  N.  C,  by  J. 
N.  .Ambler,  for  necessary  sewer  and  water 
mains  on  East  Fourth  St.',  North  Liberty  St.. 
North  Cherry  St.,  and  Brookstown  Ave.  This 
work  will  be  done  at  once  as  these  streets  are 
to  be  improved  with  permanent  pavements. 

Ohio. 

4*BifIs  will  be  received  until  noon.  Sept.  6, 
I'y  W.  J.  Springborn.  Director  of  Public 
Service,  Room  104,  City  Hall.  Cleveland,  O., 
for  the  construction  of  sewers  in  the  follow- 
ing named  streets:  Morgana  Ave.  S.  E., 
between  85  ft.  east  of  East  OSth  St.  and  80 
ft.  west  of  East  65th  St.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the  Chief 
Engineer,   Room   305.   City   Hall. 

•J*Bids  will  be  received  until  noon.  Sept.  28, 
by  J.  D.  McCarthy,  Director  Public  Service, 
Urbana,  0.,  for  material  and  construction  of 
14  miles  of  vitrified  sewers,  8-in.  to  20-in.  in 
size.  C.  S.  Pratt,  Engineer.  Official  ad\-«rtise- 
ment  will  be  found  elsewhere  in  this  issue. 

^Bids  will  be  received  until  noon,  Sept.  3, 
b>-  the  Director  Public  Service,  Springfield, 
O.,  for  the  construction  of  the  Indian  Run 
sewer,  the  work  including  2.200  lin.  ft.  12  ft. 
x  6  ft.  reinforced  concrete  sewer,  2,119  lin. 
ft_10  ft.  x  5  ft.  reinforced  concrete  sewer, 
onAn  '■"■  ^''  ^'^"'"-  reinforced  concrete  sewer, 
2  909  lin.  ft.  42-in.  reinforced  concrete  sewer, 
3,000  Im.  ft.  12-in.  vitrified  pipe  sewer,  140 
catch  basins,  51  manholes  concrete,  5  ft  9,640 
cu.  yds.  rock  excavation. 

©Arthur  Miller,  Millcrsburg,  C,  has  been 
awarded  the  contract  for  the  construction  of 
a  sewer  in  Crawfonl  St  Bids  were  opened 
.''luar.  17. 

®Thc  Village  Coun,;il  of  Readin.g.  O.,  has 
awarded  the  contract  for  the  construction  of 
a  sanitary  sewer  system  at  that  place  to  T. 
P.  Strack  at  his  bid  of  $41,774.  The  other 
bidders  were  John  Mel  .ear.  Company,  $43,0.32.- 
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38;  L.  Eid  &  Co.,  $44,646;  the  Connelly  Con- 
struction Company,  $44,948,  and  '  Frank 
Burns,    $46,352. 

The  Sewer  Committee  of  the  City  Council, 
Springfield,  O.,  recommended  that  the  City 
Engineer  be  instructed  to  prepare  plans,  pro- 
files and  estimates  for  the  construction'  of  a 
sanitary  sewer  in  the  first  alley  west  of  La- 
gonda  Ave.  from  Warder  to  Nelson  Sts. ;  a 
sanitary  sewer  in  Stanton  Ave. ;  a  storm  sew- 
er in  Soiith  Limestone  St.  from  Catherine  St. 
to    Leffel's    Lane . 

At  a  meeting  of  the  City  Council  of  Port 
Clinton,  O.,  a  petition  was  filed  by  the  resi- 
dents of  the  Jefferson  St.  sewer  districts  ask- 
ing that  the  sewer  be  enlarged  and  laid  deep- 
er. A  hearing  will  be  held  on  the  inatter 
shortly. 

Oregon. 

©.A.t  a  meeting  of  the  Sewer  Committee  of 
the  E.xecutive  Board,  Portland,  Ore.,  Hilliard 
&  Maginnis  were  awarded  the  contract  for  the 
construction  of  the  Canyon  Road  sewer  exten- 
sion at  the  bid  of  $43,276.  The  contract  for 
the  construction  of  the  Vermont  trunk  sewer 
was  let  to  Jeffery  &  Bufton  at  their  bid  of 
$8,765. 

Pennsylvania. 

•J«Bids  will  be  received  until  2  p.  m.,  Aug. 
30,  by  John  Simon,  Chairman  Street  Commit- 
tee, East  Pittsburgh,  Pa.,  for  constructing 
sewers  in  Beech  St.  from  Braddock  Ave.  to 
Linden  Ave. ;  Center  Ave.  from  Penn  alley  to 
Western  Ave. ;  Howard  St.,  from  Western 
Ave.  to  Main  St. ;  Madison  Ave.,  from  Center 
Ave.  to  borough  line;  Maple  Ave..  190  ft. 
eastwardly  from  Main  St. ;  Penn  alley  from 
Christiana  alley  to  Ridge  Ave. ;  Fi-x  alley ; 
Lisabella  alley  from  Fix  alley  to  Penn  alley. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
4,  by  Edwin  E.  Sparks,  Secretary  Board  of 
Trustees  of  the  Pennsylvania  State  College. 
StatJe  College,  Pa.,  for  the  construction  of 
sewers  and  sewage  disposal  works  for  the 
Pennsylvania  State  College,  near  State  Col- 
lege. Center  County,  Pa.  The  work  includes 
1,550  cu.  yds.  trench  excavation  and  refill, 
earth;  929  cu.  yds.  general  excavation  and  re- 
fill, earth  ;  4,760  cu.  yds.  rock  excavation  and 
refill ;  597  cu.  yds.  concrete ;  13,100  lbs.  steel 
reinforcing  bars;  15,100  sq.  ft.  expanded 
metal ;  2,354  lin.  ft.  10-in.  vitrified  sewer  pipe : 
L540  lin.  ft.  12-in.  vitrified  sewer  pipe ;  2,680 
lin.  ft.  15-in.  vitrified  sewer  pipe ;  disinfection 
house.  Plans  may  be  seen  and  instructions 
to  bidders,  specifications  and  blank  form  of 
proposal  procured  at  the  office  of  the  Board 
of  Trustees,  State  College,  Pa.,  and  also  at  the 
ofiices  of  McKee.  Mitchell  &  .A.lter,  1020  Park 
Bldg..  Pittsburgh,  Pa. ;  Vance  C.  McCormick. 
Harrisburg.  Pa. ;  and  M.  W.  Lowrie,  Scran- 
ton.   Pa. 

©Kimsbrough  &  Elder.  New  Castle.  Pa., 
has  been  awarded  a  contract  at  $21,973,  for 
the  construction  of  a  storm  sewer  in  the 
Second  Ward,  New  Castle,  Pa.,  from  Neshan- 
nock  Creek  to  Highland  Ave.  with  a  branch 
to  Moody  Ave.  Bids  for  the  work  were 
opened  .A.ug.  12.  Perrv  Williams  is  City 
Clerk. 

®The  Department  of  Public  Works,  Pitts- 
burgh, Pa.,  has  awarded  contracts  for  the 
construction  of  several  sewers  as  follows : 
Hobart  St.,  J.  H.  McQuade.  $6,827.50;  un- 
named alley,  Nick  Diulius,  $1,294.40;  Pros- 
pect St..  Frank  Diulius,  $363.50;  Butler  and 
McCandless  Sts.,  L  D.  Sheets,  $12,226.95; 
Hargrove  St.,  Ott  Brothers  Company,  $697.85 ; 
Hargrove  and  Warburton  Sts.,  Ott  Brothers 
Companv,  $697.40;  Gold  alley,  Nick  Diulius, 
$1,130.26;  Baltimore  St..  Frank  Diulius, 
$290.50. 

®The  Highway  Committee,  York,  Pa., 
awarded  to  the  General  Supply  &  Construction 
Co.,  contracts  for  the  construction  of  three 
storm  water  sewers  as  follows :  The  College 
Ave.  sewer,  from  Oak  lane  to  the  Northern 
Central  railroad ;  the  Newton  alley  sewer, 
from  Water  St.  to  the  Northern  Central  rail- 
road, and  the  Princess  sever,  extending  on 
Cherry  alley  from  Prince.'-s  to  King  St.  The 
bids    for    the    construction    of    the    Vine    St. 


sewer  being  in  excess  of  the  amount  of  the 
appropriation  of  $3,500,  it  was  agreed  to  read- 
vertise  for  bids. 

The  Borough  Council  of  Charleroi,  Pa.,  has 
authorized  Borough  Engineer  Alexander  Gray 
to  make  plans  for  the  extension  of  the  sewer 
system.  The  extension  will  include  a  number 
of  new  sewers  on  the  hill   section. 

The  City  Council  of  Hanover,  Pa.,  has  ap- 
proved an  ordinance  providing  that  the  city 
secure  a  loan  of  $50,000  for  the  improvement 
of  streets,  extension  of  sewers,  etc.  The 
proposition  will  be  submitted  to  a  vote  of  the 
people. 

The  City  Highway  Coinmissioner,  Harris- 
burg, Pa.,  is  preparing  to  advertise  for  bids 
on  the  construction  of  sewers  in  21st  St.  from 
Greenwood  to  Brookwood  and  in  Greenwood 
from  18th  to  19th  in  accordance  with  plans 
and  specifications  prepared  by  M.  B.  Cowden, 
City  Engineer. 

.\fter  a  discussion  of  the  sewer  construction 
and  pavement  needed  by  the  city  of  Hazelton, 
Pa.,  the  Finance  Committee  decided  to  have 
the  City  Solicitor  draw  up  an  ordinance  for 
the  approval  of  Councils,  calling  a  special 
election  in  November  to  vote  on  the  proposi- 
tion of  borrowing  $250,000  for  the  new  work. 

State  Commissioner  of  Health  Di.xon,  Har- 
risburg, Pa.,  has  decreed  that  Jenkintown  Bor- 
ough and  Cheltenham  township  take  steps  to 
improve  sewerage  systems  to  check  the  polu- 
tion  of  streams.  The  site  for  the  disposal 
works  of  Jenkintown  in  Montgomery  County. 
Pa.,  has  already  been  approved.  The  Com- 
missioner has  also  directed  Mt.  Union,  Port 
Royal,  West  Pittsburgh,  Butler,  Johnsonburg 
and  Beaver  Falls  to  take  steps  to  purify  sew- 
age before  discharging  into  streams  and  has 
extended  the  time  for  Meadville  to  prepare 
for  its  sewage  disposal  works  One  of  the 
decrees  authorizes  Eddystone  Borough  in  Del- 
aware county,  to  join  its  sewers  with  those 
of  Chester  for  disposal,  this  being  approved 
as  a  measure  of  economy. 

The  Board  of  Public  Works,  York,  Pa.,  has 
decided  to  advertise  for  bids  for  the  construc- 
tion of  laterals  of  the  sanitary  sewerage  sys- 
tem in  North  Queen  St.  between  Market  and 
Philadelphia  Sts.,  also  for  raising  the  man- 
holes of  the  sewerage  system  along  the  Co- 
dorus  Creek  between  Richland  and  College 
.^ves.  Much  of  this  low-lying  land  is  being 
filled  in,  and  the  original  height  of  the  man- 
holes is  not  sufficient  to  bring  them  above  the 
new  level.     G.  A.  Warner  is  City  Engineer. 

Rhode  Island. 

•J^Bids  will  be  received  until  2  p.  m.,  Sept. 
3,  by  Sewer  Commissioners,  Woonsocket.  R. 
I.,  for  building  about  1,900  ft.  of  8-in.  sanitary 
sewer.     Frank  H.  Mills  is  City  Engineer. 

South  Dakota. 

•{•Bids  will  be  received  until  2  p.  m..  Sept. 
19,  by  C.  F.  Hanke,  .\cting  Commissioner  of 
Indian  Affairs,  Washington.  D.  C,  for  fur- 
nishing materials  and  labor  for  the  completion 
of  grading  work  over  the  new  sewer  line  be- 
tween the  Asylum  for  Insane  Indians  and  the 
city  of  Canton,  South  Dakota.  Plans,  specifi- 
cations and  instructions  to  bidders  may  be 
examined  at  the  oflSces  of  the  supervisor  of 
construction.  Denver,  Colo. ;  the  .Argus  Lead- 
er, Sioux  Falls,  S.  D. ;  the  Tribune,  Sioux 
City,  Iowa;  the  U.  S.  Indian  warehouses  at 
Chicago,  111.;  St.  Louis,  Mo.,  and  Omaha, 
Neb.,   and   at   the   Canton    .Asylum. 

The  City  Commission  of  Sioux  Falls,  S. 
Dak.  has  decided  to  lay  sewer  mains  to  the 
Lutheran  Normal  School  and  to  install  a 
pumping  station.  The  cost  of  the  work  will 
be.  it  is  estimated,  about  $1,800. 

Texas. 

.At  a  regular  session  of  the  City  Council  of 
Temple,  Texas,  Aug.  14  formal  steps  were 
taken  looking  toward  the  immediate  acquisi- 
tion of  a  municipally  owned  sewer  system.  A 
special  report  from  a  conunittee  entrusted 
with  investigation  of  the  matter  recommend- 
ed the  purchase  of  the  plant  of  the  Temple 
Sanitary  Sewer  Companv  after  same  had  been 
inspected,    appraised    and   a   report   submitted 


by  a  competent  engineer.  Arrangements  will 
be  made  at  once  to  carry  the  movement  into 
effect. 

The  Attorney  General's  Department  has 
approved  the  $490,000  bond  issue  voted  July 
16  at  Port  .Arthur,  Texas.  Of  that  amount 
$123,000  will  be  spent  for  sewer  plant  and 
$15,000  for  the  extension  of  sewerage. 

City  Engineer  F.  L.  Dormant,  Houston, 
Te.xas,  has  a  field  party  engaged  in  running 
drainage  lines  and  mapping  out  a  route  for 
the  proposed  storm  water  sewer  to  drain  the 
greater  part  of  the  Second  ward.  The  sys- 
tem will  be  designed  to  take  care  of  every- 
thing east  of  Shepherd  street  to  the  city  limits 
and  everything  north  of  the  Gulf,  Colorado  & 
Santa  Fe  and  International  &  Great  Northern 
railroads.  The  main  sewer  will  have  a  diam- 
eter of  8  or  9  ft.  and  will  have  chiefly  in  view 
the  draining  of  the  district  along  Harrisburg 
road  with  special  reference  to  that  section 
between  Velasco  and  Milby  Sts.  where  much 
trouble  has  been  experienced  in  the  past  in 
the  matter  of  eflicient  drainage.  It  is  under- 
stood that  the  work  will  be  begun  as  soon  as 
the  engineers  complete  their  profiles  and  maps 
and  that  it  will  be  rushed  to  as  speedy  a  com- 
pletion as  possible. 

The  .Attorney  General's  Department,  Austin, 
Texas,  on  .Aug.  13  approved  the  record  in  five 
proposed  issues  of  city  of  .Austin  municipal 
bonds,  being  sewer,  street,  school,  hospital  and 
cemetery  bonds,  aggregating  $750,000.  Now 
that  the  record  has  been  approved  the  bonds 
will  be  issued  and  the  contemplated  improve- 
ments made. 

Utah. 

The  Board  of  Commissioners  of  Salt  Lake 
City,  Utah,  recently  announced  their  intention 
to  construct  an  8-in.  vitrified  pipe  in  Orchard 
Square.     Noble  Warrum   is   City   Recorder. 

Washington. 

®The  City  Council  of  Spokane,  Wash.,  on 
the  recommendation  of  Commissioner  Coates 
has  awarded  the  contract  for  the  construction 
of  sewers  in  Arthur  St.,  Eighth  .Ave.  and 
Newark  .Ave.,  to  De  Camp  &  Cheatham  at 
$1,150. 

®The  following  contracts  for  se\v>er  im- 
provements were  awarded  on  the  recormnenda- 
tion  of  D.  C.  Coats,  Commissioner  of  Public 
Works.  Spokane.  Wash. :  Boone  Ave.,  Adams 
St.  to  Monroe  St.,  DeCamp  &  Cheatham,  $3.- 
967 ;  estimate,  $2,510.  Sewer  in  alley  between 
Sinto  and  Sharp  Ave.,  from  Cedar  St.  to 
Madison  St..  DeCamp  &  Cheatham,  $3,534; 
estimate.   $3,888. 

West  Virginia. 

^Bids  will  be  received  until  Sept.  6.  by 
George  Hayes,  Recorder,  Rowlesburg,  W.  Va., 
for  the  construction  of  sanitary  sewers.  All 
bids  must  be  accompanied  with  certified  checks 
for   $200. 

The  City  Council  of  Bellaire,  W.  Va.,  adopt- 
ed a  resoiuticn  declaring  it  necessary  to  con- 
struct sewers  in  Washington  St.  from  2tith 
St.  The  ordinance  to  issue  $4,000  of  bonds 
for  purchasing  a  site  for  a  garbage  crema- 
tory was  laid  on  the  table. 

Wisconsin. 

4*Bids  will  be  received  until  8  p.  m..  Sept. 
3,  by  .A.  Karras,  City  Clerk,  Hudson,  Wis., 
for  constructing  a  sewer  in  3rd   St. 

^Bids  will  be  received  nntil  7  :.30  p.  m„ 
Sept.  4,  by  A.  W.  Huebing,  City  Clerk,  Reeds- 
burg.  Wis.,  for  the  construction  of  a  main 
and  lateral  sewer  in  the  East  Side  Sewer 
District  of  the  city.  The  work  consists  of 
about  1,175  ft.  of  27-in.  pipe,  425  ft.  of  24-in. 
pipe,  1,775  ft.  of  20-in.  pipe.  1.370  ft.  of  15-in. 
pipe.  800  ft.  of  12-in.  pipe  and  730  ft.  of  8-in. 
pipe. 

®Otto  Schadde  has  been  awarded  the  con- 
tracts by  the  City  Council  of  Barahoo,  Wis., 
for  the  construction  of  the  Park  St.  and  First 
.Ave.  sewers  at  $1,200  and  $648  respectively. 
The  sewer  committee  has  al.so  instructed  tlie 
city  engineer  to  draw  up  plans  for  the  con- 
struction of  sewers  in  Third  .Ave.' and  Fifth 
Ave. 


♦{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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\V.  W.  Reed,  C.  E.,  Green  Bay,  Wis.,  is 
preparing  plans  for  the  construction  of  a  com- 
plete sewer  system  at  Kewaunee,  Wis. 

The  City  Council  of  Elkhorn,  Wis.,  took 
preliminary  steps  at  a  recent  meetmg  for  the 
establishment  of  a  city  sewerage  system.  A 
committee  of  the  council  will  yisit  Harvard 
and  other  near-by  cities  in  which  plants  suit- 


able to  the  needs  of  Elkhorn  are  located,  and 
will  report  at  an  early  meeting. 

Special  meetings  of  the  Board  of  Public 
Works  and  the  Common  Council,  Merrill, 
Wis.,  have  been  held  for  the  purpose  of  act- 
ing on  the  outlet  of  the  sewer  in  the  Second 
Sewer  District.  W.  J.  Keyes  is  Clerk  of  the 
Council. 


Canada. 

The  city  of  Windsor.  Ont.,  has  been  noti- 
fied that  under  the  provincial  health  act  it  is 
illegal  to  dump  sewage  into  provincial  waters 
and  it  is  expected  that  a  new  sewerage  sys- 
tem including  a  sewage  disposal  plant  will  be 
installed. 


BUILDINGS,  DOCKS,  DREDGING.  SUPPLIES,  ETC. 


Arizona. 

•{•Bids  will  be  received  until  3  p.  ni.,  Sept. 
9,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect," Washington,  D.  C,  for  the  installation 
complete  of  an  electric  passenger  elevator  in 
the  United  States  Post  Office  and  Court 
House  at   Phoenix,  .\riz. 

Arkansas. 

+Bids  will  be  received  until  3  p.  ni.,  Sept. 
■J",  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Washington.  1).  C..  for  the  construction 
complete  (including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduit  and  wiring, 
and  interior  lighting  fi.xtures)  of  a  one-story- 
and-basement  nonfireproof  building  of  about 
3,800  sq.  ft.  ground  area,  with  brick  face,  and 
stone  and  terra-cotta  trimmings,  for  the 
United  States  postoffice  at  Paragould,  Ark.,  in 
accordance  with  drawings  and  specifications, 
copies  of  which  may  be  obtained  from  the 
custodian  of  site  at  Paragould,  ."Ark.,  or  at 
the  office  of  the  supervising  architect. 

Canada. 

®W.  E.  Plein  &  Co..  Port  Arthur,  Ont..  has 
been  awarded  the  contract  for  dredging  for  the 
approaches  for  the  Government  Grain  Eleva- 
tor to  be  erected  at  Port  .Arthur. 

The  Canadian  Lake  Line,  Ltd.,  F.  Plum- 
mer,  Toronto,  Ont.,  is  securing  land  at  To- 
ronto at  the  foot  of  W.  Market  St.  for  the 
erection  of  a  large  wharf  for  freighters.  It 
is  stated  that  the  wharf  will  be  600  ft.  long 
and  100  ft.  wide. 

4*The  Canadian  Department  of  Public 
Works,  R.  C.  Des  Rochers,  Secretary,  Ottawa, 
Ont.,  is  calling  for  bids  until  Sept.  5  for  the 
construction  of  a  breakwater  at  Victoria,  B. 
C,  estimated  to  cost  $1,000,000. 

Colorado. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
30,  by  the  United  States  Reclamation  Service, 
408  Commonwealth  Bldg.,  Denver,  Colo.,  for 
furnishing  200.000  bbls.  of  Portland  cement, 
f.  o.  b.  cars  at  the  works  of  the  bidder,  for 
shipment  during  the  >r-ars  1013  to  1916.  in- 
clusive. The  estimated  requirements  for  each 
of  the  above  vears  arc  as  follows:  1913  70,000 
bbls,:  1914,  8.5,000  bbls.:  191."),  8.5,000  bbls  • 
1916,  2O.(X)0  bbls.  For  particulars  address  the 
U.  S.  Reclamation  Service.  4(lt<  Commonwealth 
Bldg.,  Denver,  Colo.,  or  Washington,  D.  C. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

+Bids  will  be  received  until  4  p.  m.  Sept. 
16,  by  U.  S.  Reclamation  Service,  .Montrose, 
Colo.,  for  furnishing  3,360  pieces  round  de- 
formed reinforcing  bars  to  conform  to  stand- 
ard specifications  for  concrete  reinforcement 
bars  adopted  in  1910  by  the  .Association  of 
.American  Steel  Manufacturers.  C.  T.  Pease, 
Engineer. 

Delaware. 
+Bids  will  be  received  until  2  p.  m     Sept 

nu-,''"*,  \^^  "^'^'^  "^  '^<^  lighthouse  inspector, 
hhiladelphia.  Pa.,  for  furnishing  and  deliver- 
ing the  metal  work  and  for  "rebuilding  the 
Brandywine  Shoal  Lighthouse.  Delaware  Bay 

r '■■  J"i.^'^'^'"''''*"'^''  "'"^  specifications,  copies 
of  which,  with  blank  proposals  and  other  in- 
formation, may  be  had  upon  applicaiion  to  the 
lighthouse  inspector,  Phibidclphia,  Pa. 
District  of  Columbia. 
•^Bids   will   be   receixcd    uini!    10:30   a    m 
Sept.   10,  by  Maj.  F.  C.  Rnccs,  Genera!   Pur- 
chasing Officer,    Isthmian   Canal    Comtni>=ion 


Washington.  D.  C,  for  fumishing  under  Cir- 
cular 727,  iron  and  steel  castings,  pig  iron, 
steel  reinforcing  bars,  hand  force  pump  and 
crossties. 

4'Bids  will  be  received  until  10  ;30  a.  ni., 
Sept.  4,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal,  Washington, 
D.  C,  for  furnishing  under  Circular  720  bar 
iron  or  steel,  galvanized  sheet  iron  or  steel. 
Babbitt  metal,  sheet  zinc,  bronze,  sheet  brass, 
brass  tubing,  steel  cable,  chain,  iron  and  steel 
washers,  nails,  chisels,  boat  spikes,  lag  screws, 
files,  shovels,  saws,  machetes,  stocks  and  die,^, 
drill  sleeves,  galvanized  buckets,  grease  cups, 
steam  and  water  gages,  drawer  locks,  pad- 
locks, grindstones,  life  preservers,  hose,  pack- 
ing, gaskets,  magnesia  pipe  covering,  paper 
roofing,  emery  cloth,  ship's  felt,  rawhide  la- 
cing, signal  flags,  chalk  line,  rules,  steel  tape, 
tie  plugs,  lime,  chrome  yellow,  yellow  ocher, 
cab  enamel,  soap  polish,  inspection  cars,  sheet 
copper,  dies  and  end  mills. 

•J^Bids  will  be  received  until  10 :30  a.  m., 
Sept.  G.  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Cir- 
cular 728,  steel  reinforcement,  bars,  planished 
iron,  wrought  iron  or  steel  pipe,  soil  pipe,  steel 
cable,  nails,  horseshoes,  hammers,  truck  han- 
dles, suction  hose,  magnesia,  pipe  covering, 
steel  tapes,  chip  soap,  belt  dressing,  spar  var- 
nish  and   cardboard. 

•J-Bids  will  be  received  until  10  :.30  a.  m.. 
Sept.  26,  by  Maj.  K.  C.  Boggs,  general  pur- 
chasing officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing,  under  cir- 
cular 72.5,  material  for  one  mitering  dock  gate 
of  two  leaves  and  certain  fixed  parts  for  same. 

•{•Bids  will  be  received  until  2  p.  m,,  Sept. 
9,  by  the  Commissioners  of  the  District  of 
Columbia.  Washington.  D.  C.  for  furnishing 
and  delivering  one  gasoline  self-propelled 
pumping  engine  and  hose  wagon  comI)incd, 
furnishing  and  installing  new  boiler  and  re- 
building extra  engine  No.  1,  furnishing  and 
delivering  one  gasoline  self-propelled  aerial 
hook  and  ladder  truck,  and  furnishing  and  de- 
livering 48.  more  or  less,  horses  for  use  in 
the  fire  department.  Specifications  and  form 
of  proposal  may  be  obtained  from  the  pur- 
chasing officer. 

Idaho. 

•^•Bids  will  be  received  until  lo  a  m  Aug 
29,  by  Stephen  Utter,  County  Clerk.  Boise! 
Idaho,  for  the  construction  of  a  flume  from 
the  north  side  of  the  Boise  &  Interurban  right 
of  way,  to  the  north  channel  of  the  Boise 
River,  in  accordance  with  the  plans  and  speci- 
fications on  file  in  the  office  of  A  E 
Engineer  of  Ada   County. 


Fox, 


•{-Bids 
25,   by 


be 


Illinois. 

received  until  3  p.  m.,  Sept. 


Office, 


C.  Keller,  Engineer,  U.  S  Eno-incer 
P,  O.  Bldg.,  Rock  L.land.  111..  ?or  the 
construction  and  repair  of  dams  and  shore 
orotections  betw;een  Clayton,  la.,  ami  Cassuth 
Wis. ;  between  Rock  River  and  Fairnort  la  ' 
between-  Keokuk.  la.,  and  Canton  Mo  ami 
between  Two  Branch  Islam!  and  Bolters 
Island.  Official  advertisein.-nt  will  be  fcund 
elsewhere  in  this  issue. 

®'I"lie  State  Board  of  Administration  ha- 
awarded  the  contract  for  tlie  const riv-t^.^n  of 
the  tunnel  at  the  Lincoln  State  .Si-t-' 
Colony   to   W.    M.    .Alle       "  


111.,  at  R190. 
4*  indicates  work  now  open  for  bids 


^or,    S 


and 
Peoria, 


Vindicates  a  contract  let  recently. 


Maine. 

+Bids  will  be  received  until  3  p.  m.,  Oct. 
14.  by  Oscar  Wenderoth.  Supervising  .Architect, 
Washington.  D.  C,  for  the  construction  (in- 
cluding plumbing,  gas  pipino-  heating  appa- 
ratus, electric  conduits  and  wiring,  interior 
lighting  fixtures,  and  approaches)  of  the 
United  States  postoffice  at  Oldtown,  Me.  The 
building  is  two  stories  and  basement,  and  has 
a  ground  area  of  approximately  3,.30ll  sq.  ft. ; 
fireproof  construction  except  the  roof ;  gran- 
ite and  limestone  facing,  and  tin  roof.  Draw- 
ings and  specifications  may  be  obtained  from 
the  custodian  of  site  a  I  Oldtown,  Me.,  or  at 
the  office  of  the  Supervising  .Architect.  Draw- 
ings and  specifications  will  be  ready  for  de- 
livery after  Sept.   1.  1912 

Maryland. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
11,  by  the  Harbor  Board  of  Baltimore.  Md., 
for  the  construction  of  a  concrete  retaining 
wall  for  the  proposed  Commercial  Highway. 
Estimated  quantities  are  concrete.  8.870  cu. 
yds. :  grading,  32,430  cu.  yds.  Plans  and 
specifications  can  be  obtained  from  the  Harbor 
Board  on  payment  of  $10. 

Massachusetts. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
4,  by  the  Trustees  of  the  Foxborough  and 
Norfolk  State  Hospitals  for  the  followiiig 
work :  .An  administration  building,  a  hos- 
pital building,  a  power  house  with  electrical 
equipment,  a  laundry  building,  a  superintend- 
ent's house  and  six  cottages.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  Ken- 
dall. Taylor  &  Co.,  .Architects,  93  Federal  St.. 
Boston. 

®The  Barrows-Stewart  Co.,  40  Central  St., 
Boston,  Mass.,  has  been  awarded  the  general 
contract  for  the  superstructure  of  the  follow- 
ing biiiklings  fo  rthe  Stratliniore  Paper  Co. 
at  WoTonoco,  Mass.,  reinforced  concrete 
throughout,  Samuel  M.  Green  Co.,  Spring- 
field, Mass.,  architects  and  engineers;  work 
to  be  started  immediately  for  occupancy  in 
the  spring:  Stockbouse  six  stories.  146  ft.x 
82  ft.;  beater  room,  two  stories,  146  ft.x.j.5  ft.; 
finishing  room,  two  .stories,  184  ft.xUfi  ft.; 
machine  room,  two  stories,  200  ft.x72  ft. 

Michigan. 

•^Bids  will  be  received  until  3  p.  m..  Sept. 
W,  by  Lieut.  Col.  Mason  M.  Patrick,  U.  S 
Engineer,  123  Library  St..  Grand  Rapids,  Mich., 
for  construction  of  breakwater  at  Manistee 
Harbor,  Mich. 

Minnesota. 
•{•Bids  will  be  received  until  10  a.  m..  Sept. 
10  by  John  Flaschenriem,  "Village  Recorder. 
Ohvia.  Minn... for  furnishing  and  erection  of 
one  100  H  P.,  00  H.  P.  or  80  H.  P.  Gas 
J-'roducer  for  either  anthracite  or  bituminous 
coal  or  both,  together  with  all  auxiliary  appa- 
ratus etc  complete.  One  Horizontal  or  Ver- 
tical Producer  Gas  Engine  of  at  least  80  Brake 
Horse  capacity  together  with  all  appurtenances. 
complete.  Frame  extension  to  engine  room  or 
hrick  extension  to  engine  room.  Plans  and 
specifications  on  file  in  the  offices  of  the  con- 
sulting  engineers,   the    Oscar   Claussen    Engi- 

"""■  D^  F°,^,'',^*-'i*'  -«i'^"al  German-AmeVi- 
can  Bank  Bldg.  S'.  Paul.  Minn.,  and  at  the 
office  of  John  Flaschenriem,  Village  Recorder, 
Olivia,  Minn. 

Missouri. 

I  ^.^'f^V"'"  ^%  re.ct">^o  until  noon,  Sept.  1-5. 
i-y   the   State    Capitol    Commission    Board,   J. 
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Kelly  Pool,  Secretary,  Jefferson  City,  Mo.,  for  and   specifications  are  open   lor   inspection   at 

wrecking  and  removing  the  old  capitol  bnild-  the   office   of   the  -Commissioner   of   Charities 

ing.     Specifications  and  terms  can  be  had  on  and  Corrections,  State  Capitol.  Trenton,  N.  J. 
application  to  the  secretary  at  Jefferson  City,  North  Carolina. 

jVlo. 

^•Bids  will  be  received  until  3  p.  m.,  Sept.3,  by  •{"Bids  will  be  received  until  noon,  Sept.  16, 

Hans  C.  Toensfeldt,  Commissioner  of  School  ''>'  -'^'•li-  H.  W.  Stickle,  U.  S.  Engineer,  Wil- 

Buildings,  9th  and  Locust  Sts..  St.  Louis,  Mo.,  mington,  N.  C,   for  furnishing  and  delivering 

for  the  construction  of  the  new  Southern  High  ""«  cabin  gasoline  launch.     Official  adycrtise- 

School.  nient  will  be  found  elsewhere  in  this  issue. 

New  York.  4*B'ds  will  be  received  until  3  p.  m.,  Oct.  1, 

by   Oscar   Wenderoth,    Supervising    .\rchitect, 

^•Bids  will  be  received  until  3  p.  m.,  Oct.  3,  Washington,  D.  C,  for  the  extension,  re- 
by  Oscar  W'enderoth,  Supervising  .Architect,  modeling,  etc.  (including  plumbing,  gas  pip- 
Washington,  D.  C,  for  gas  piping,  heating  ap-  ing,  heating  apparatus,  electric  conduits  and 
paratus,  conduit  and  wiring  at  U.  S.  Marino  wiring,  and  interior  lighting  fi.xtures),  of  the 
Hospital  it  Stapleton,  Staten  Island.  Official  L'nited  States  post  office  and  courthouse  at 
advertisement  will  be  found  elsewhere  in  this  Raleigh,  N.  C.  The  work  contemplated  is 
issue.  the    construction    of    a   three-story,    basement, 

•{•Bids   will  be   received   until  3  p.   m.,   Oct.  and  unfinished  attic  extension,  of  approximate- 

3,    by    Oscar    Wenderoth,    Supervising    Archi-  ly  fi,300   sq.   ft.   ground   arcn.     The   first   fioor 

tect,   Washington,   D.    C,    for   the   gas   piping.  only  is  fireproof  construction ;  exterior  facing 

heating  apparatus,  conduit  and   wiring  at  the  is  of  stone,  and  there  will  be  certain   altera- 

United    States   Marine   Hospital   at   Stapleton,  tions  in   the  present  building.     Drawings  and 

Staten   Island,  N.  Y.,  in  accordance  with   the  specifications  may  be  obtained   from   the  cus- 

specification   and   drawings  enumerated  there-  todian   at   Raleigh.    N.   C,   or  at   office  of  the 

in,  copies  of  which  may  be  obtained  from  the  Supervising   ,'\rchitect.     Official  advertisement 

Chief  Supervising  Engineer,  727  Customhouse,  will  be  found  elsewhere  in  this  issue. 
New  York,   N.  Y.,  or  at  office  of  the  Super-  Ohio 

vising  .\rchitect.  ,  „.  ,        .,,  ,  ■      ,'  ,   .,  ^  ^ 

.{•Sids  will  be  received  until  3  p.  m..  Sept.  "t-Bids  will  be  received  until  3  p.  m..  Oct. 
•-'3,  by  Oscar  Wenderoth.  Supervising  Architect,  '-'•  by  Oscar  Wenderoth,  Supervising  Archi- 
Washington,  D  C,  for  the  construction  com-  tect.  Washington.  D.  C,  for  the  construction, 
plete  (including  plumbing,  gas  piping,  heating  complete  (including  plumbing,  gas  piping, 
apparatus,  electric  conduit  and  wiring,  and  heating  apparatus,  electric  conduit  and  wiring, 
lighting  fixtures)  of  the  United  States  post-  and  lighting  fixtures),  of  the  L^nitec  States 
office  at  Johnstown.  N.  Y.  The  building  is  Post  Office  at  Bellefontame,  O.  The  building 
one  storv  and  basement,  with  a  ground  area  is  one  story  and  basement,  with  a  ground  area 
of  approximately  6.180  sq.  ft.  Fireproof  con-  of  approximately  .5,(.)0(l  sq.  it.  Fireproof  con- 
struction; stone  facing;  slag  roof.  Drawings  struction ;  stone  and  brick  facing;  tin  roof 
and  specifications  mav  be  obtained  from  the  Drawings  and  specifications  may  be  obtained 
Custodian  at  Johnstown.  N.  Y.,  or  at  the  office  from  the  custodian  of  site  at  Bellefontame.  O., 
of  the  Supervising  Architect.  or  at  office  of  the   Supervising  Architect. 

.{•Bids  will  be  received  until  noon,  Sept.  10,  Petitions    are   to   be   presented    to    the    City 

bv  Duncan  W.  Peck,  State  Superintendent  of  Council  of  Sandusky,  O.,  asking  that  the  city 

P'ublic   Works,    Albany,    N.    Y.,    for   the   con-  purchase    and    maintain    public    docks    at    tlw- 

struction  of  Barge  Catial  terminals  as  follows :  foot  of  Jackson  St. 
Terminal    Contract    No.    8— For    constructing  Oklahoma, 

a  harbor  and  dock  wall  situated  on  the  Binue  ji^g  Atchison,  Topeka  &  Santa  Fe  Ry.,  C.  A. 

Kill,    between    State   and   Fulton    Sts.,    Schen-  Morse,  Chief  Engineer,  Topeka,  Kan.,  has  sur- 

ectady,      N.      Y.        Terminal      Contract      No.  .^^.^,^.5  i,'„(jerway  for  a  pipe  line  to  be  built  from 

9 — For     constructing     a     harbor     and     dock  jj,^  companv's  oil  field  18  miles  west  into  .-\rd- 

wall     on     the     north     side    of     the    Mahawk  more.      It   is   said    that   the   pipe   line   will   be 

River  at  Herkimer,  N.  Y.     Plans  may  be  seen  constructed  at  once, 
and  detailed  specifications,  engineers'  estimate 

of   quantities,   proposal  blanks,   form   of   con-  Pennsylvania. 

tract  and  Ijonds   required   and  other  informa-  ^^Bids  will  be  received  at  the  office  of  Frcase 

tion  for  proposers  may  be  had  at  the  office  of  ^    Sperling,    borough    engineer,    Carl     Bldg., 

the    Superintendent   of    Public    Works   at   Al-  Wilkinsburg,  Pa.,  until  4  p.  m.,   .-Vug.  31,   for 

bany,  N.  Y..  at  the  office  of  the  Assistant  Su-  jj^g    construction    of    concrete    areaways    and 

perintendent  of  Public  Works  for  the  Middle  plastering  brick  walls  on  the  same  street;  also 

Division  at   Syracuse,   N.  Y. ;  at  the  office  of  ^^^    (he    construction     of    concrete    retaining 

the  Assistant  Superintendent  of  Public  Works  ^^jij  and  steps  on  Chestnut  street  and  for  the 

for  the  Western  Division  at  Rochester.  N.  Y.,  construction  of  a  l-'i-in.  storm  sewer  on  Cyn- 

and  at  the  canal  office.  Spaulding's  Exchange,  [[^jg   street,    with   inlets.     Plans   and    spccifica- 

Buffalo,    N.    Y.      Copies   of   detailed   plans   or  jj^^.^   ^.j,^    ^^   ggg„    ^t    the   office   of   the   bor- 

drawings  may  be  obtained  from  the  State  Engi-  ough  engineers.    Certified  check  for  $50  must 

neer  and  Surveyor  at  Albany,  N.  Y.,  upon  pay-  accompanv   each   bid. 
ment  to  him  of  the  cost  of  producing  them.  xhe   Flood   Commission   and   City   Planning 

Bids   as   follows  were   received  Aug.   13  by  Commission    of    Pittsburgh,    Pa.,    have    com- 

the  State  Superintendent  of  Public  Works,  Al-  pleted  plans   for  a  proposed  sea  wall   to  pro- 

bany,  for  barge  canal  terminals  at  .Mbany  and  ^^^.^   jj^g   downtown   section   of   the   city   from 

Fort    Edward:      Albany    terminal— Raymond  floods     from     the    Monongahela     River.     The 

Concrete  Pile  Co.,   New  York  City,  $1.38,412:  Commission  will  urge  that  the  council  include 

W.   L.   Miller.   Boston.   Mass..  $143,052:   engi-  ^n  item  in  the  proposed  bond  issue,  which  will 

neer's    estimate    was   $1 32.993.      Fort    Edward  ^^   submitted   to   the   voters  at   the   November 

terminal— .\ldrich  &  Hall,  Schenectady,  N.  Y.,  election,   to   provide  the   funds   to  carry  these 

$;W,309;    New    York    State    Dredging    Corp.,  improvements  into  effect.     The  estimated  cost 

Rochester,  N.  Y.,  $49,670 ;  engineer's  estimate  ^j  ,,,p  ^^^k  is  as  follows ; 

was  $37,024.  .         ^  ,31  Wall     leneth    6.940   ft.;    concrete,    113,000 

The  New  York  State   Dredging   Corp.,  Roch-  ^^  ^u.  ^j^ngin^  o.»-u.^  i »62l.500 

ester    N    Y.,  at  $1-39.144,  was  the  only  bidder,  Kxcav'atlon.  mt.OOO  cu.  yds.,  at  $0.50 JS.oOO 

Aug.'  13.    foV   dr'edging  harbor   near  the   foot  nre;W;;«.„f' "i'*"  -■  >'^-.'.  1^.'. .'»;'": :;::::  ifi^Z 

of    Eddy    St..    Fort    Edward,    and    connecting  roi.mutiun   pias    -z^TTTTZ 

channel  to  the  barge   canal   near  Lock   No.   (  ,  .         ,       „„a  o^.,.in  *^^^'^^" 

for  the   state   of   New  York.     The  engineer's  10  Per  cent  for  c-nglneeMnR  and  contin-     ^^_.^^ 

estimate  was  $115,060.  «^"""'"    -— — ■ 

New  Jersey.  ^°"^>   ...........Wsj.  8„ 

•l-Bids  will  be  received  .t  tlie  office  of  the  Bids  as   follows  were  ^^^•«:;;^^^^f^;"^B^  ^J'o^" 

for'  Battery   B,   f-ld    An  ill  cry    at^  Camden  t.ire  on      e^ior      PT^J^J-^^  'l^^'^,^. 
^o^Vie^in'^n:^;^n1he;e:"r'p^       N.    Y.,   $33,906;    T.    A.    Gillespie.    Pittsburgh, 

4^ indicates  work  now  open  for  bids.     Vindicates  a  contract 


$;38,494 ;  the  Empire  Engineering  Corp.,  New 
York,  $39,396;  Great  Lakes  Dredge  &  Dock 
Co.,  Cleveland,  $49,737;  Patrick  O'Brien, 
Cleveland,  $50,4-30. 

Rhode  Island. 

•{•Bids  will  be  received  until  11  a.  m..  .Aug. 
31,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  for  a  red  ra- 
dial brick  chimney  150  ft.  high  and  5  ft.  6 
ins.  inside  diameter  to  be  erected  on  pile  and 
concrete  foundations  furnished  by  the  Gov- 
ernment at  the  power  plant,  naval  torpedo  sta- 
tion, Newport,  R.  I.  Estimated  cost.  $-3.-500. 
Plans  and  specifications  can  be  obtained  on  ap- 
plication to  the  bureau  or  to  the  Inspector  of 
Ordnance  in  charge  of  the  naval  torpedo  sta- 
tion   named. 

Bids  as  follows  were  received  .^ug.  17  by 
Col.  John  Miller,  U.  S.  Engineer,  Newport, 
R.  I.,  for  dredging  Providence  River  and  Har- 
bor, R.  I.  (1)  Bid  per  cu.  ft.  for  dredging. 
(2)  bid  per  cu.  vd. :  Geo.  H.  Braymann  & 
Bro.s..  Toledo,  O.,  (1)  12  cts.,  (2)  $5;  P.  San- 
ford  Ross,  Inc.,  Jersev  City,  N.  J.,  (1)  12  cts., 
(2)    $6;   John   A.    Se'elev,   New   York.    N.   Y.. 

(1)  14  cts..  (2)  $8:  the  Daly  &  Hannan 
Dredging  Co..  Ogdensburg,  N.  Y.,   (1)  8  cts., 

(2)  $8 ;  The  Coastwise  Dredging  Co.,  ( 1 )  6.99 
cts.,  (2)  $5;  Morris  &  Cummings  Dredging 
Co..  New  York,  N.  Y.,  (1)  8.43  cts.,  (2)  $2; 
J.  S.  Packard,  Dredging  Co..  Providence.  R. 
1..   (1),  6.98  cts.,  (2)  $9. 

South  Dakota. 

•{•Bids  will  be  received  until  2  p.  m..  Sept. 
16,  by  C.  F.  Hanke,  .\cting  Commissioner  of 
Indian  Affairs.  Washington.  D.  C.,  for  fur- 
nishing materials  and  labor  for  the  installa- 
tion of  an  extension  of  the  central  heating 
plant  at  the  Rapid  City  Indian  School,  S.  D.. 
in  strict  accordance  with  the  plans,  specifica- 
tions and  instructions  to  bidders,  which  may 
be  examined  at  this  office,  the  office  of  the 
Supervisor  of  Construction.  Denver,  Colo. ;  the 
U.  S.  Indian  warehouses  at  Chicago,  111..  St. 
Louis.  Mo.,  and  Omaha,  Neb. ;  the  Builders' 
and  Traders'  lixchange  of  Minneapolis,  Minn., 
and  at  the  school. 

Texas. 

•{•Bids  will  be  received  until  noon.  Sept.  9. 
by  Mayor  H.  B.  Rice,  Houston,  Tex.,  for  the 
erection  of  a  2-story  and  basement  fireproof 
school  building.  Olle  J.  Losehn.  .Architect. 
Houston. 

Washington. 

•{•Bids  will  be  received  uniil  II  a.  m..  Sept 
21.  by  the  Bureau  of  Wards  and  Docks.  Navy 
Department,  Washington,  D.  C.  for  a  hydro- 
pneumatic  elevator  in  the  foundn.'  at  the  Navy 
Yard,  Pnget  Sound,  Wash.  Plans  and  specifi- 
cations can  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  Navy 
Yard   named. 

•{•Bids  will  be  received  until  noon.  Sept.  18. 
by  Maj.  J.  B.  Cavanaugh.  U.  S.  Engineer. 
Seattle.  Wash.,  for  furnishing  about  496  tons 
of  steel,  etc.,  for  lock  construction.  Informa- 
tion on  application  there  or  at  the  U.  S.  En- 
gineer Office.  Chicago,  111.,  or  Pittsburgh.  Pa. 

^•t-'ids  will  be  received  until  .'1  p.  in..  Oct.  4. 
by  Oscar  Wenderoth.  Supervising  .Vrchitect. 
VVashington,  D.  C,  for  an  electric  passenger 
elevator  in  the  United  States  Post  Office  and 
Courthouse,   North  Yakima.   W"ash. 

Bids  as  follows  were  received  .-Vug.  12  by 
Maj.  J.  B.  Cavanaugh,  U.  S.  Engineer,  Seattle, 
for  dredging  118.o0()  cu.  yds.  of  material  from 
the  .\poi)  channel  at  the  mouth  of  the  Yukon 
River :  North  .\inerican  Dredging  Co.,  San 
I'Vancisco,  Cal..  8Sc  per  cu.  yd. :  Puget  Sound 
Bridge  &  Dredging  Co..  Seattle.  $1  per  cu.  yd. 

The  city  of  Tacoma,  Wash.,  will  probably 
call  for  bids  this  month  lor  the  construction 
of  its  new  municipal  dock.  W,  C.  Raleigh  is 
City  Engineer. 

■Wisconsin. 

•{•Rid.^  will  be  r.-ceived  until  noon.  Sept. 
16,  by  Capt.  E.  D.  Peek.  I'.  S.  Engineer.  Du- 
hith.  Minn.,  for  building  rubble  mound 
breakwaters  at  Superior  Entry.  Wis.  Official 
advertisement  will  bo  found  elsewhere  in  this 
issue. 
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Main  Street,  Springfield,  Mass.,  Paved  With  U.  S.  Wood  Blocks 

Wood  Pavements  Make  Cool  Streets 


Everybody  realizes  that  some  pavements 
seem  to  refract  more  heat  than  others.  Sheet 
asphah,  for  example,  is  notoriously  hot  and  un- 
der a  summer  sun  throws  up  a  tropical  heat 
which  is  very  distressing. 

The  city  chemist  of  Trenton,  N.  J.  has  made 
the  first  scientific  examination  of  this  pomt. 
Samples  of  various  pavements  were  built,  ther- 
mometers were  installed  and  records  taken  at 
hourly  intervals  for  twenty-four  hours.  The 
results  showed  that  sheet  asphalt  and  asphalt 
blocks  were  the  hottest  pavements.  Sheet  as- 
phalt averaged  five  degrees  higher  than  wood 
block  and  reached  its  highest  temperature  an 
hour  earlier. 

The  advantage  of  this  coolness  of  wood 
block  pavement  to  merchants  in  business  streets 
must  be  obvious.  Pedestrians  instinctively  avoid 
the  streets  which  seem  hot,  and  the  effect  of  a 
hot  pavement  on  retail  trade  on  hot  summer  days 
must  certainly  be  considerable,  on  the  same  prin- 
ciple that  the  shady  side  of  the  street  is  the  best 
for  summer  trade. 


free  on  recj'.:est 

U.  S.    WOOD    PRESERVING   CO..  165 


Wood  Block  Pavement  has  the  extreme  ad- 
vantage of  noiselessness  and  great  durability  un- 
der heavy  traffic.  Competitive  tests  have  re- 
peatedly shown  It  to  be  superior  in  durability  to 
granite  block,  which  formerly  was  the  most  dura- 
ble pavement  known.  On  streets  like  Broadway, 
New  York,  Dearborn  Street,  Chicago.  Tremont 
Street,  Boston  and  Market  Street,  Philadelphia, 
it  is  now  demonstrating  the  superiority  of  its  re- 
silient resistence  to  the  hammering  of  heavy  traffic. 

On  a  few  days  of  the  year,  under  rare  storm 
conditions,  such  as  a  light  dry  snow  or  a  thin 
sleet,  wood  block  pavements  furnish  inferior  foot- 
ing to  granite  blocks,  but  the  wood  block  is  no 
worse  in  such  weather  than  sheet  asphalt  or 
brick.  On  other  days  of  the  year,  wood  block 
pavement  attracts  traffic,  for  drivers  find  that  in 
proportion  to  its  smoothness,  it  furnishes  superior 
footing  and  permits  greater  speed  and  heavier 
loads  than  are  possible  with  any  other  type  of 
pavement. 

Booklet   regarding  wood    block  pavements 


ay,    New    York 
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Methods    of    Determining    Quality    of 
Concrete  in  Structure. 

There  is  no  generally  accepted  test  by  which 
the  quality  of  the  concrete  in  a  completed 
structure  may  be  measured.  A  floor  beam  is 
molded,  the  concrete  sets,  hardens  and  gets 
strength  :  What  is  the  measure  of  its  strength, 
•density,  hardness?  The  cement  and  the  ag- 
gregate of  which  the  concrete  is  mixed  are 
tested  and  their  values  determined  but  these 
tell  us  little  of  the  strength  and  soundness  of 
the  concrete  in  the  molded  beam  for  the 
■workmanship  may  have  been  such  as  to  negate 
the  worth  of  the  materials.  A  test  of  the  con- 
crete in  the  beam  is  the  only  means  of  know- 
ing in  measurable  terms  the  quality  of  the 
product  of  workmanship  and  materials  com- 
bined, _     . . 

Various  tests  have  been  suggested  for  con- 
crete in  the  structure.  In  a  paper  before  the 
International  Association  for  Testing  Mate- 
rials Mr.  Cloyd  M.  Chapman,  Testing  Engi- 
neer for  Westinghouse,  Church,  Kerr  &  Co., 
lists  the  more  familiar  of  these  proposed  tests. 
The  enumeration  of  Mr.  Chapman  gives 
twelve  separate  tests,  all  of  these,  however. 
are  varieties  of  tension,  compression  or  inden- 
tation tests.  Using  this  abbreviated  classifica- 
tion the  several  tests  are  sufficiently  described 
as  follows : 

Tests  in  tension  may  be  made  either  by 
pulling  a  formed  briquette  of  concrete  or  by 
withdrawing  an  embedded  bar  having  a  head 
which  tears  out  a  cup  or  cone-shaped  piece 
of  concrete.  The  older  form  of  the  briquette 
test  was  to  pull  a  briquette  molded  from  a 
portion  of  the  concrete  being  put  into  say  the 
floor  beam  being  constructed.  The  main  ob- 
jection to  this  test  was  that  the  concrete  in 
the  briquette  was  not  the  concrete  in  the  beam 
and  because  of  easily  possible  differences  in 
methods  of  molding  or  conditions  of  harden- 
ing it  could  be  a  quite  diflercnt  character  of 
concrete.  To  obviate  this  objection  the  pro- 
posal was  made  to  cut  by  core  drill  or  other- 
wise a  piece  from  the  concrete  of  the  beam 
and  after  proper  shaping  to  pull  this  briquette 
The  actual  concrete  of  the  :>e:im  was  secured 
for  testing  by  this  method  but  it  had  the  ob- 


vious objections  that  often  the  specimen  could 
not  be  taken  from  the  desired  place  because 
of  interference  of  the  reinforcement,  that  the 
taking  of  the  specimen  marred  the  beam,  and 
that  the  cutting  process  might  well  weaken  the 
concrete  in  the  specimen. 

Tests  in  tension  by  withdrawing  a  bar  had 
their  origin  in  a  rather  crude  practice  of  mold- 
ing the  end  of  a  deformed  reinforcing  bar 
into  the  concrete,  pulling  it  out  and  measur- 
ing the  pull.  The  ne.xt  development  was  to 
use  a  special  bar  with  an  expanded  end  such 
that  the  pulling  would  detach  a  piece  of  con- 
crete without  breaking  the  bond  between  the 
bar  and  the  concrete.  A  third  modification  of 
this  test  suggested  is  to  drill  a  hole  in  the  con- 
crete to  be  tested  and  insert  in  it  an  expan- 
sion plug  which  is  pulled.  This  form  of  test 
is  simple  and  is  easily  made ;  it  tests  the  con- 
crete actually  in  the  structure,  it  can  be  made 
at  any  point  in  the  structure  desired  but  the 
results  are  not  easily  measured  nor  do  we 
know  how   to   interpret   them. 

Tests  in  compression  comprise  crushing 
tests  of  molded  specimens  and  of  specimens 
cut  from  the  structure.  The  objections  to 
both  forms  are  substantially  those  named  to 
tension  tests  of  similarly  prepared  specimens. 
The  test  is  on  the  whole  more  simple  and  can 
be  more  exactly  conducted  than  the  tension 
t'^sts  but  otherwise  it  has  perhaps  no  supe- 
riority. 

Indentation  tests  determine  little  more  than 
hardnes.  The  first  crude  form  proposed  is  to 
drive  a  nail  of  given  size  into  the  concrete. 
and  the  results  cannot  be  measured  nor  in- 
terpreted with  any  accur;icy.  The  second 
form  of  indentation  test  is  the  ball  test  used 
for  determining  the  hardness  of  metal  and 
sometimes  that  of  wood.  It  consists  in  press- 
ing steel  balls  into  the  concrete  and  measur- 
ing the  penetration  and  pressure.  Obviously 
the  ball  test  has  all  the  applicability  of  the 
tension  test  by  withdrawing  embedded  bars 
and  like  this  test  it  is  ditficult  to  interpret. 
Also  the  heterogeneous  nature  of  concrete 
would  seem  to  make  necessary  averages  from 
a  number  of  tests  in  diftcrent  places  to  obtain 
fair  results. 

There  is  a    fourth   clas<   of   tests   which   is 
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important.  This  comprises  the  testing  of 
molded  members,  such  as  columns  or  beams, 
constructed  at  the  same  time  and  of  the  same 
concrete  as  are  the  corresponding  members 
in  the  actual  structure.  Sometimes  the  test 
members  are  full  size  and  sometimes  they  are 
reduced  models.  As  determinations  of  the 
quality  of  the  concrete  actually  in  the  struc- 
ture these  tests  are  open  to  the  same  objec- 
tions as  are  urged  against  tests  of  molded 
compression  or  tension  specimens. 

Of  the  several  tests  outlined  it  is  apparent 
that  only  three  are  truely  tests  of  concrete 
actually  in  the  structure.  Thest  are  the  cut 
specimen  test,  the  indentation  test  and  the  ten- 
sion test  by  pulling  embedded  bars.  Of  these 
three  direct  tests  of  concrete  in  structure  the 
last  named  seems  the  most  generally  promis- 
ing. Would  it  not  be  a  task  worth  while  for 
some  of  our  college  testing  laboratories  to 
study  means  of  making  this  test  and  methods 
of  measuring  and  interpreting  the  results? 
Such  experiments  w'ould  be  well  within  the 
means  of  any  testing  laboratory.  We  believe 
that  engineers  would  be  widely  interested  in 
the   results   of   such   experiments. 


The  Civil  Engineer  and  Power  Plant 

Practice. 

.\  discussion  of  power  plant  economics  by 
the  civil  engineer  for  civil  engineers  is  pub- 
lished in  another  part  of  this  issue  and  is  de- 
serving of  careful  study.  Civil  engineers  fre- 
quently hesitate  to  undertake  power  plant  work 
because  of  fear  that  the  technics  of  the  me- 
chanical engineering  required  are  beyond  their 
knowledge  to  handle  well.  This  reason  is 
fancied  rather  than  real.  We  do  not  under- 
estimate the  value  of  the  trained  mechanical 
or  electrical  engineer  and  his  services  are 
essential  but  with  all  the  broad  structural  and 
economic  problems  of  power  development  the 
civil  engineer  can  deal  as  adequately.  .-Vs  the 
article  on  power  costs  and  efliciencies.  which 
we  publish,  indicates,  there  is  no  mental  leger- 
demain required  in  solving  the  economic  prob- 
lems of  power  development,  whether  it  be  de- 
velopment by  falling  water,  or  by  steam  or 
by  internal  combustion  motors.    The  engineer 


254 


ENGINEERING    &     CONTRACTING 


Vol.  XXXVIII.     No.  10. 


has  not  to  design  engines  or  motors  or  equip- 
ment of  any  sort  for  either  the  generation  or 
transmission  of  power,  he  has  simply  to  solve 
his  problem  for  its  broader  economic  factors 
and  place  his  requirements  before  the  machin- 
erj-  builders  and  his  own  mechanical  or  elec- 
trical consultants.  The  broad  problems  of 
power  development  are  engineering  problems 
in  the  general  sense  not  mechanical,  or  civil 
or  electrical  engineering  problems  in  the  spe- 
cific sense.  To  solve  them  the  man  must  be 
an  engineer,  but  not  necessarily  a  civil  engi- 
neer, or  a  mechanical  engineer,  or  an  electrical 
engineer,  though  he  may  very  well  have  de- 
nominated himself  one  or  the  other  of  these  in 
his  professional  title. 


A   Study   in   Prevention  of   Irrigation 

Water  Waste. 

The  loss  of  irrigation  water  between  reser- 
voir and  crop  is  seldom  less  than  7-5  per  cent 
and  often  is  85  per  cent.     Of  the  total  water 


delivered  at  the  head  works  fulh  .'lO  per  cent 
is  lost  in  conveyance  due  to  leaky  ditches. 
It  is  not  strange,  therefore,  that  irrigation 
works  managers  arc  looking  to  some  conduit 
construction  less  wasteful  of  water  than  the 
earth  canal-  Naturally  this  search  is  most 
active  in  those  places  where  water  has  the 
highest  value,  but  even  in  country  where  water 
is  yet  plentiful  a  loss  of  one  gallon  of  every 
two  gallons  diverted  from  the  reservoir  is 
not  a  waste  that  can  be  contemplated  undis- 
turbed. The  lining  of  open  channels  to  re- 
duce leakage  and  the  building  of  closed  con- 
duits in  place  of  canals  is.  therefore,  receiving 
closer  attention  as  time  goes  on.  It  is  with 
this  fact  in  mind  that  we  begin  in  this  issue 
a  discussion  of  the  conveyance  of  irrigation 
water  and  a  study  of  canal  linings  and  closed 
conduits  which  '  form  perhaps  the  best  con- 
sideration of  the  subject  that  has  ever  been 
published. 

The  single  great  problem  of  the   future  in 
land  reclamation  bv  irrigation  is  not  the  avail- 


ability of  irrigable  land ;  it  is  the  supply  of 
irrigation  water.  With  the  most  frugal  use 
of  water  without  denying  needed  moisture  to 
crops  there  is  not  available  sufficient  water  to 
irrigate  all  the  arid  land  of  the  West  which 
could  be  cultivated  were  it  under  irrigation. 
With  wholesale  waste  of  water  such  as  now 
prevails  the  limits  of  irrigation  reclamation 
are  drawn  very  close. 

As  stated  the  greatest  single  source  of 
waste  of  irrigation  water  is  in  the  conveyance 
of  the  water  from  reservoir  to  distributing  ca- 
nals. Conduit  leakage  exacts  an  enormous  toll. 
Its  elimination,  however,  is  wholly  a  construc- 
tion problem,  and  it  is  a  problem  much  more 
easily  solved  than  are  those  of  duty  of  water 
and  economical  use  of  water.  The  articles 
which  we  begin  in  this  issue  are  distinct  aids 
toward  the  solution,  not  because  they  present 
so  much  that  is  new  but  because  they  sum- 
marize clearly  the  experience  that  has  been 
gained  in  impervious  irrigation  conduit  con- 
struction. 


GENERAL    ARTICLES 


A     Comparison     cf     Efficiencies     and 

Costs  of  Steam,   Water,   Gas  and 

Oil  Power  Generation. 

.A  study  of  power  costs  and  efficiencies 
which  is  particularly  valuable  to  the  non-ex- 
pert reader  because  of  its  simple  language  is 
contained  in  the  Report  of  the  Maine  State 
Water  Storage  Commission.  This  discussion 
IS  by  Mr.  Seth  .\.  Moulton  of  Sawver  & 
Moulton,  consulting  engineers,  Portland',  Me., 
and  is  based  on  the  extensive  practice  of  the 
writer  in  water  power  development  and 
power  plant  design.  The  following  are  parts 
of  the  report  which  are  of  general  interest: 

There  are  commercially  available  four  dis- 
tinct classes  of  power,  steam,  water,  gas  and 
oil,  naming  them  in  the  order  of  their  prestige. 

EFFICIENCIES. 

Efficiency  defined  in  its  broadest  sense 
means  not  only  the  most  complete  utilization 
of  the  elements  converted  but  also  the  most 
economical  combination  of  appliances  and  la- 
bor to  effect  the  conversion.  To  secure  in 
pow.er  generation  a  maximum  efficiency  and 
economy  does  not  implv  that  the  last  vestic^e 
of  available  energy  must  be  extracted  from 
the  fuel  or  water  element,  with  the  unwar- 
ranted relmements  of  equipment  and  atten- 
tion which  such  an  impractical  course  would 
impose,  or  that  the  other  extreme  should  be 
applied  by  using  the  cheapest  apparatus  and 
labor  procurable  in  a  vain  attempt  to  econo- 
mize; but  It  IS  necessary  to  carefully  balance  - 
all  ot  the  factors  involved,  endeavoring  al- 
\vays  to  deliver  to  the  point  of  final  applica- 
tion a  maximum  amount  of  the  energy  orie- 
inally  expended  at  a  minimum  cost. 

Physical  P-fficiency.— Figures  1  to  4*  inclu- 
sive show  graphically  the  efficiencies  which 
may  be  expected  to  obtain  in  the  practical 
running  of  steam,  producer  gas,  oil  and  wa- 
ter power  plants,  with  first-class  installations 
supplying   a   service   where   a    fairly   constant 

tJZ  T''-'  ^'"  '':^'"  °P"ated  by  compe- 
tent mechanics  It  is  true  that  the  average 
power  plant  does  not  attain  the  heat  effi- 
ciencies indicated  on  the  diagrams,  but  they 
are  well  within  results  which  have  been  ex- 
celled in  a  few  plants  and  can  be  usuallv  ob- 
tained in  plants  of  1,000  h.p.  or  more  capacity 

.inn''  ''^f  !■•■"",  ^'\  '  '^'•"•■^  ">e  thermal  effi- 
ciency obtained  at  the  se-  era!  stages  of  traiK- 
por  ation  m  a  steam  pL.nt  from  the  100  pe^ 
cent  of  heat  value  in  :h.  fuel  as  niaced  ,,n" 
der  the  boilers  to  the  mechanical  ™  de-' 
hvcred  to  the  machines,  v.,  nlottincs  on 
the  diagram  above  the  fncl  line  a-e  !^  ,^°" 
chamcal  IransmissioTi  and  those  be!c-.v  for  lo- 


cal  electrical  distribution.  To  secure  the  op- 
erating economies  indicated  by  Fig.  1  the 
plant  must  be  equal  to  or  in  excess  of  1,000 
h.p.  capacity.  For  smaller  plants  the  effi- 
ciencies would  be  less,  probably  falling  as 
low  as  5  or  G  per  cent  of  the  theoretical  en- 
ergy in  the  fuel  when  delivered  as  mechanical 
(.iierg\-  to  the  machine  or  other  point  of  use. 


the  same  pressure  as  the  medium  into  which 
it  is  discharged  and  the  temperature  of  the 
steam  is  controlled  by  this  pressure.  It  is 
obvious  that  there  will  he  no  available  poten- 
tial energy  from  such  exhaust  steam,  as  this 
energy  is  neutralized  by  the  opposing  back 
pressure  which  may  be  either  above,  below 
or  equal  to  the  atmospheric  pressure,  dcpend- 
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Fig    1 — Power    Efficiencies — Steam. 


It  IS  also  improbable  that  these  efficiencies 
can  be  realized  in  central  stations  that  dis- 
tribute power  for  all  classes  of  service  ow- 
ing to  the  fluctuations  of  the  demand  '  The 
average  load  in  these  stations  does  not  ordi- 
narily exceed  30  per  cent  of  the  power  re- 
quired to  maintain  the  maximum,  or  so-called 
peak  load,  which  will  exist  only  for  a  short 
period  durmg  each  day.  It  is  also  very  diffi- 
cult to  maintain  the  high  boiler  efficiency  of 
1 8  per  cent,  as  this  requires  constant  cleaning 
and  very  careful  operation,  with  the  applica° 
tion  of  the  most  scientific  methods  for  the 
manipulation  of  drafts  and  ferine  of  the  boil- 
ers.    The  average  boiler  efficiei.cv   will   nrob- 

bmer"das"""'  ''  ""  "■'"  '"   '''■"'''  °'  *'- 
Up    to    the    engines    all    of    the    losses    are 
thermal;   at   the   engines   Iho   lo.sscs   arc   both 
mechanical    and    thermal,    and    a    «-neral    in 
spect.on   of   the   diagram    would    indicate   th"t 
the  steam  turbine  or  engine  is  a  v^rv  ineffi- 
cient    niechamsm,     as     the     total     l,c':,i  '  and 
mechanical    efficiency    drops     from    la  A    de- 
cent to  only  10.!l  per  cent.     This  is  not  true 
however,  for  it  must  be  runcuibered  that  the 
m  per  cent  noted  on   the  diasr.n,   .s  lost    n 
die, condensing  water  shov.!,j   :,ot   ,,e  charged 
agams    the  enciiie,  as  the-  he«  .■■i.-r-v  "f  ?x 
pcnded   IS   latent   or   liqi-id   :....,/   >,;'■  ,•;„' 
haust   steam    from   an   engin:"  i^i  r,-a:^ic^ 


mg  upon  the  conditions  at  the  exhaust  out- 
let; but  under  all  circumstances  the  full  heat 
value  of  the  steam  remains  unimpaired. 
Crediting  the  engine  with  this  60  per  cent  by 
deducting  it  from  the  7(1.1  per  cent  (the  ther- 
mal efficiency  delivered  from  the  piping) 
leaves  16.4  per  cent  of  heat  energy  actually 
delivered  to  the  engine  which  may  be  con- 
verted into  mechanical  power;  then  the  com- 
bined efficiency  of  the  engine  and  its  auxil- 
iaries becomes  {\03%  -^  16.4%)  X  100  = 
66%.  An  appreciation  of  this  condition  is 
most  essential  because  it  explains  whv  the 
steam  can  never  compete  in  heat  efficiency 
with  the  internal  combustion  engine,  either 
gas  or  oil.  This  condition  is  also  of  para- 
mount importance  when  selectino-  the  tvpe  of 
apparatus  or  determining  the  character  of  the 
power  to  adopt  for  an  industry  that  requires 
heat  for  manufacturing  or  process  purposes. 
Referring  to  Fig.  1  it  will  be  noted  that  76.4 
per  cent  of  the  heat  in  the  fuel  is  admitted 
to  the  engine  throttle  and  that  only  10.9  per 
cent  of  the  total  heat  in  ihe  fuel  is  converted 
o  mechanical  power;  iherefore,  the  waste 
heat  rejected  by  the  .  ngine  exhaust  is  65.5 
per  cent  of  the  total  in  the  fuel,  and  there  re- 
mains in  the  exhaust  r.eam  65.5%  -^  76  4% 
or  8o  per  cent  of  th.  h.-at  that  was  delivered 
o  the  engine.  It  is  ■•  r,.,crvative  to  state  that 
there    is    available    lor    process    purposes    at 
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least  75  per  cent  of  the  heat  value  in  steam 
after  all  available  potential  energy  has  been 
extracted  from  it,  and  maximum  economy  dc- 


What  has  been  said  in  regard  to  the  pro- 
ducer gas  plant  applies  generally  to  the  effi- 
ciency of  oil  engines,  with  the  exception  that 
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Fig.    2 — Power    Efficiencies — Producer    Gas. 


mands  that  this  heat  should  be  used  as  heat 
if  possible,  rather  than  dissipate  it  in  the 
cooling  water  of  a  condenser  to  secure  the 
comparatively  small  percentage  of  mechanical 
energy  thus  acquired. 

To  indicate  the  gain  secured  by  utilizing 
exhaust  steam  for  heating  purposes,  the  fol- 
lowing Table  I  is  given : 


such  an  equipment  is  still  more  efficient  than 
the  gas,  as  is  shown  on  Fig.  3. 

Figure     4,     illustrating     the     efficiency     of 
hydraulic    or    hydro-electric    power    plants,    is 


cacy  of  water  power,  indicating  that  it  is  004 
per  cent  more  efficient  than  steam  power  at 
its  best,  209  per  cent  more  efficient  than  pro- 
ducer gas  power  and  178  per  cent  more  effi- 
cient than  oil  power.  In  addition,  nature 
continually  replenishes  the  "white  coal"  for 
the  water  power,  while  man  constantly  de- 
pletes nature's  storehouses  to  supply  the  fuel 
for  the  other  classes. 

Although  the  comparisons  indicated  by  this 
last  diagram  are  startling  and  would  make  it 
appear  that  water  power  had  an  almost  im- 
measurable value,  it  must  be  remembered  that 
the  cost  of  installation  is  in  most  instances 
large  and  that  the  water  supply  must  be 
utilized  as  it  is  afforded  by  nature,  unless 
storage  reservoirs  are  provided  of  arnple 
capacity  to  impound  the  freshets  at  situations 
on  the  stream  or  river  where  a  maximum 
amount  of  the  runoff  from  a  given  watershed 
can  be  retained,  with  ample  pondage  facilities 
at  the  plant  to  regulate  daily  fluctuations.  All 
these  facts  tend  to  increase  the  cost  of  hy- 
draulic power  and  decrease  the  value  of  power 
sites,  except  in  sections  especially  favored  by 
nature,  remote  from  a  fuel  supply,  where  a 
demand  exists  for  a  volume  of  liigh  grade 
power   within    reasonable    transmission    range. 

Investment  Efficiency. — .Ml  of  the  diagrams 


TABLE   I. 

Net  pounds  of 

Pounds  of  coal 

coal  per  one 

per  one  horse- 

horsepower 

Per   cent   of 

power  per 

per  hour  after 

exhaust  steam 

hour.  All  coal 

deducting   for 

used  for  heat- 

charged to 

exhaust  steam 

ing  purposes. 

power. 

used. 

0 

1.75 

1.75 

25 

2.06 

1.50 

50 

2.38 

1.25 

75 

2.69 

1.00 

100 

3.00 

0.75 

This  table  was  compiled  by  Mr.  Charles  T. 
Main,  a  prominent  civil  engineer,  who  has 
long  advocated  and  made  practical  applica- 
tion of  engine  exhaust  for  industrial  heating 
purposes. 

Where  all  or  a  greater  part  of  the  exhaust 
can  be  utilized,  simple  non-condensing  engines 
or  turbines  should  be  installed,  and  where 
lesser  amoimts,  down  to  25  per  cent  of  the 
steam  required  for  power  purposes,  the  ex- 
haust can  be  taken  from  the  "bleeder  tur- 
bines'' or  the  intermediate  receivers  between 
the  cylinders  of  a  compound  engine,  operat- 
ing either  non-condensing  or  condensing, 
whichever   nroves  the  most   economical. 

Figure  2  illustrates  the  efficiency  of  pro- 
ducer gas  plants  in  the  same  general  manner 
as  that  previously  described  for  steam.  The 
great  advantage  of  the  gas  equipment  lies  in 
the  fact  that  for  all  plant  capacities  there 
can  be  maintained  practically  the  same  effi- 
ciencies, making  the  smaller  producer  gas 
plant  proportionately  more  efficient  than  the 
steam.  In  addition,  cheap  grades  of  fuel  can 
be   efficiently    used    in    a   gas    producer   which 
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Fig.    4 — Power    Efficiencies — Water. 
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self  explanatory.  It  shows  more  stages  than 
the  foregoing  plates,  because  it  includes  long 
distance  electrical  transmission,  as  given  on 
the  lower  sections  of  the  diagram.  If  de- 
sired, this  diagram  can  be  used  to  obtain  the 
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Fig.  3 — Power  Efficiencies — Oil. 


could  not  be  burned  with  :i  degree  of  econ- 
omy under  a  boiler,  and  tli .  hi.gher  grades  of 
fuel  can  be  more  efficiently  used  in  a  producer 
than  in  a  boiler. 


for  long  distance 
with   anv   of   the 


losses  or  the  net  efficier, 
transmission  in  connecii 
previously  described  diagrams. 

Figure   5   forciblv  dcpu  ■;   the  superior  effi- 


previously  described  show  only  what  may  be 
termed  the  "physical  efficiency"  of  the  several 
plants :  but  there  is  another  factor  of  greater 
importance,  as  indicated  by  the  above  state- 
ment in  regard  to  the  cost  of  water  power, 
this  has  been  called  "investment  efficiency." 
Physical  efficiency  applies  only  to  the  utiliza- 
tion of  the  elemental  factors,  investment  effi- 
ciency considers  the  cost  necessary  to  control 
and  apply  these  elements;  and  the  ideal  power 
to  be  selected  for  a  given  situation  will  be 
that  which  shows  the  greatest  economy  when 
both  the  "physical"  and  "investment"  effi- 
ciencies are  maximum. 

The  "investment  efficiency"  has  no  defmite 
base  for  unity,  such  as  the  heat  value  of  a 
fuel  or  the  potential  energy  of  water,  but  is 
obtained  by  detcrmininij  the  ratio  between 
one  or  more  known  capitalized  costs;  the 
"capitalized  cost"  being  the  capital  invested 
in  the  project  plus  the  sum  obtained  by  cap- 
italizin.g  the  total  annual  expenditures  at  the 
rate  of  interest  allowed  on  the  capital  in- 
vested. To  illustrate :  A  steam  power  plant 
costs  $100,(X>0  and  the  rate  of  interest  is  5 
per  cent.  The  annual  expenditure  to  operate 
this  plant  is  $50,000:  then  the  "capitali.^ed 
cost"  will  be  $100,000  +  ($50,000  -4-  0.t\5).  or 
$100,000    -I-    $1,000,000   =  $1,100,000.     A   hy- 
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draulic  plant  to  supply  the  same  service  costs 
$150,000  and  the  annual  operating  expense  is 
$20,000.  At  the  same  rate  of  interest  previ- 
ouslv  allowed,  the  "capitalized  cost"  will  be 
$150',00O  X   ($20,000  -^  0.05)  =  $550,000.  The 


do  not  mean  by  the  above  statement  that  the 
estimated  cost  of  the  installations  would 
necessarily  be  within  5  per  cent,  but  that  the 
cost  for  o  unit  of  power  for  a  given  period 
of  time  would  be  within  these  hmits. 
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"capitalized  cost"  of  the  steam  plant  is  $550,- 
000  more  than  that  for  the  hydraulic  installa- 
tion, and  calling  the  hydraulic  plant  capital- 
ization unify  the  steam  plant  has  a  50  per  cent 
"investment   efficiency." 

The  above  method  is  the  simplest  way  to 
determine  the  best  investment,  and  it  can  be 
proved  to  be  accurate  by  making  a  more  de- 
tailed analysis.  For  example :  Each  of  the 
above  plants  has  a  rated  capacity  of  1,800  h.p. 
and  delivers  annually  6,000,000  h.p.  hours ; 
then  the  expenditure  per  horsepower  hour  for 
the  steam  plant  will  be  $50,000  -^  6,000,000  = 
$0.00833,  or  8%  mills,  and  the  interest  charges, 
$100,000  X  (0.05  -^  6,000,000)  =  $0.0008,  mak- 
ing the  total  cost  per  horsepower  hour 
$0.00913.  For  the  hydraulic  plant  the  expendi- 
ture per  horsepower  hour  will  be  $20,000  -^ 
6,000,000  =  $0.00333,  or  3%  mills,  and  the 
interest  charges,  $150,000  X  (0.05  -^  6,000,000) 
=  $,00124,  making  the  total  cost  per  horse- 
power hour  $0.00333  X  $0.00124  =  $0.00457. 
From  the  above  it  will  be  seen  that  the  steam 
power  costs  twice  as  much  as  the  hydraulic, 
and,  accordingly,  it  has  an  "investment  effi- 
ciency" of  only  -50  per  cent. 

-MEASUREMENTS    AND    TERMS. 

The  manufacturer  of  power  equipment  usu- 
ally presents  to  the  prospective  purchaser  the 
economies  of  his  apparatus  viewed  from  the 
standpoint  of  "physical  efficiency,"  claiming 
that  this  is  the  most  important  factor  to  con- 
sider in  securing  low  cost  power.  The  cen- 
tral station  managers  purport  to  fix  their 
charges  for  power  below  the  apparent  cost 
of  other  forms  of  power,  and  they  are  dis- 
posed to  exaggerate  the  cost  of  such  power, 
placing  particular  emphasis  on  the  "invest- 
ment efficiency,"  in  order  that  they  may  se- 
cure a  maximum  return  for  their  commodity. 
The  consulting  engineer  is  constantly  con- 
fronted with  inaccurate  statements  in  regard 
to  the  cost  of  power  that  are  devised  to  con- 
vey erroneous  impressions,  either  through  in- 
tent or  otherwise,  with  every  advantage  taken 
of  bookkeeping  ambiguities.  In  this  manner 
reports  are  circulated  that  are  incomplete  or 
compiled  with  the  specific  purpose  of  mis- 
leading, and  it  is  almost  impossible  to  dispel 
these  influences  and  convince  a  client  that  the 
advanced  claims  cannot  be  substantiated  in 
actual  practice.  The  greatest  discrepancies 
are  encountered  in  the  figures  given  for  the 
cost  of  steam  power,  and  within  certain  limits 
this  is  to  be  anticipated,  on  account  of  the 
many  controlling  factors  later  enumerated; 
but  with  a  fair  comprehension  of  the  prem- 
ises any  competent  engineer  should  be  able 
to  analyze  given  conditions  and  compile  an 
estimate  which  will  be  sufficiently  accurate 
for  all  practical  purposes.  Should  two  re- 
liable engineers  report  on  the  same  project 
It  IS  likely  that  their  fio-ures  for  the  cost  of 
power  would  not  vary  more  thau  5  per  cent 
and  probably  less,  if  the  general  condition-^ 
governing  the  layout  were  sufficiently  we!!  de- 
fined by  the  local  surroundingi  -,0  occasion 
the  presentation  of  two  similar  desii;ns.     We 


An  engine  salesman  blandly  informs  the 
prospective  purchaser  that  he  can  furnish  an 
engine  which  will  generate  1  h.p.,  meaning 
indicated  horsepower,  using  only  16  lbs.  of 
steam  per  hour,  and  that  with  reasonably  effi- 
cient boilers  this  would  mean  about  1%  lbs. 
of  coal  per  hour  per  horsepower.  The  cen- 
tral Station  representative  disputes  this  claim, 
stating  that  it  will  require  at  least  23  lbs.  of 
steam,  or  2%  lbs.  of  coal,  per  hour  per  horse- 
power. The  latter  had  considered  the  me- 
chanical losses  in  the  engine,  the  losses  in 
the  auxiliaries,  the  generator  losses,  the  wir- 
ing losses  and  the  motor  losses,  figuring  on 
the  power  delivered  to  the  line  shafting  or 
machines  where  it  was  to  be  utiHzed.  Some- 
what disturbed,  the  victim  seeks  the  advice  of 
a  specialist,  only  to  learn  that  both  statements 
are  correct.  Then  confusion  becomes  chaos 
and  a  task  is  set  for  the  counselor  if  he  tries 
to   convince   his   client   that   each   adviser   has 
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when  a  company,  generating  powder  for  its. 
own  use,  becomes  imbued  with  the  idea  that 
it  has  succeeded,  by  some  special  dispensa- 
tion, in  overthrowing  the  laws  which  regu- 
late costs  and  thus  has  accomplished  results^ 
that  have  not  and  cannot  be  attained,  it  is 
almost  impossible  to  refute  such  statements 
or  to  convince  the  self-deceived  party  as  to 
the  error  of  its  ways,  and  prevent  the  con- 
version of  others  into  an  acceptance  of  the 
false  theories.  Admitting  the  difficulties  en- 
countered in  endeavoring  to  secure  records 
and  accurate  information  in  regard  to  the 
cost  of  power,  due  to  the  many  variables  that 
aflfect  such  costs,  it  is  absurd  to  assume  that 
it  is  impossible  to  compute  or  predetermine 
with  reasonable  accuracy  the  cost  of  power 
for  a  given  service  or  to  claim  that  the  secret 
of  efficient  and  economical  power  generation' 
is  the  special  knowledge  of  an  esoteric  few. 
What  has  been  once  accomplished  can  be  re- 
peated ;  yet  from  the  cvi<ience  which  has  been 
placed  before  us  purporting  to  be  accurate 
records  of  power  costs,  tliis  logic  seems  to  be 
refuted. 

Much  of  the  difficulty  encountered  in  re- 
futing inaccurate  costs  can  be  attributed  to  a 
confusion  of  the  technical  terms  used  in  con- 
nection with  power  measurement  and  a  lack 
of  understanding  in  regard  to  the  units  of 
power  measurement.  In  most  instances  the 
difficulty  of  comparison  would  be  removed  if 
the  point  of  power  measurement  was  clearly 
defined.  It  has  been  an  almost  universal  cus- 
tom to  compute  and  comnare  power  costs  on 
the  basis  of  1  h.p.  per  year,  using  the  term 
"cost  per  horsepower  year,"  an  absolutely 
meaningless  expression  having  no  significance 
unless  it  be  specifically  defined  by  the  num- 
ber of  hours  operation  per  year,  the  point  of 
measuring  the  power  and  whether  or  not  it  be 
indicated,  brake  or  electric  horsepower,  and 
if  transmitted  electric  power  whether  it  is 
metered  on  the  high  or  low  tension  side  of 
the  consumer's  transformers.  The  only  true 
unit  for  the  measurement  of  power  or  for 
comparison   of   cost  is   the   kilowatt  or  horse- 
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Fig.    6— Effect    of    Sto 

told  him  nothing  but  the  truth,  akhouph  both 
have  deceived  him. 

The  prospective  purchaser  of  powc-  or 
P°'?'t''.,.'='l"'P'"*^"'^  will  naturally  question  the 
reliability  of  information  received  from  eHher 
equipment  manufacturers  or  the  central  sta 
tion  agents,  as  he  appreciates  that  "rhe  opin- 
ions advanced  niay  be  biased;  accordingly 
the  influence  01  inaccur;.te  statements  from 
■a;ese    sources    is    somewhat    restricted;    but 


rage    and    Auxiliary    Power. 

power  hour,  then  it  docs  not  matter  what  the 
hours  of  the  service  mav  be,  for  at  the  same 
point  of  delivery  any  class  of  power  can  be 
compared  w-ithout  confusion  or  conveying 
false  impressions. 

In  view  of  the  above  noted  conditions,  the 
following  definitions  are  inserted: 

Indicated    Horsepower;    Xotatlon:    I.    H.    P. 

This  is  the  power  generated  in  the  cylinder,  or 
cylinders,   of  a  reciproct  Mng  or  rotating  engine 
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.and  is  the  measure  o£  the  energy  exerted  by 
the  steam  or  gas  as  determined  by  an  Indicat- 
ing mechanism  which  does  not  record  the  me- 
chanical or  friction  loss   in   the  engine   itself. 

Brake  Horsepower;  Notation:  B.  H.  P.— This 
is  the  mechanical  energy  delivered  by  an  engine, 
waterwheel,  motor  or  at  any  other  mechanical 
appliance,  as  determined  by  applying  a  friction 
hrake  or  electrical  resistance, thus  weighing  the 
power.  For  an  engine  the  B.  H.  P.  will  be  the 
I.  H.  P.  minus  the  losses  in  the  engine  itself,- 
and  the  B.  H.  P.  is  usually  from  90  to  95  per 
cent  of  the  I.  H.  P. 

Electrical  Horsepower;  Notation:  E.  H.  P. — 
This  is  the  power  in  the  electric  current  which 
is  delivered  at  the  terminals  of  the  electric  gen- 
erator, at  the  switchboard  or  at  the  motors,  and 
is  the  B.  H.  P.  minus  the  mechanical  and  elec- 
trical losses  in  the  generator;  or,  if  delivered 
to  the  motors,  the  above  losses  plus  the  losses 
in  the  wiring.  For  electric  generators  the  ef- 
ficiencies will  be  from  90  to  96  per  cent  of  the 
B.  H.  P.  of  the  driving  element,  if  the  generator 
is  directly  connected  to  the  prime  mover  with- 
out  intervening  belts  or  gearing. 

Horsepower  Hours;  Notation:  h.  p.  hours. — 
This  is  the  number  of  horsepowers  utilized  In 
one  hour,  or  the  numbers  of  hours  during  which 
one  horsepower  is  utilized.  To  illustrate: — A 
plant  operates  for  300  days  of  10  hours  each,  or 
for  a  total  of  3.000  hours,  and  generates  con- 
tinuously during  this  period  10  horsepower.  This 
is  equal  to  10  x  3,000,  or  30,000  h.  p.  hours. 
Another  plant  operates  for  1  ,day  of  10  hours, 
or  a  total  of  10  hours,  and  generates  continu- 
ously during  this  period  3,000  h.  p.;  then  3,000  x 
10  =  30,000  h.   p.  hours. 

Kilowatt  Hours;  Notation;  wk.  hours. — Same 
as  above,  multiplied  by  the  decimal  0.746.  In 
other  words,  3-4  of  1  kilowatt  is  approximately 
equal  to  1  h.  p.  or  1  kilowatt  equals  1  1-3  h.  p. 

Rated  Capacity;  Notation:  K.  C— The  term 
rated  capacity  as  herein  used  is  the  maximum 
normal  capacity  of  the  plant  equipment,  ex- 
pressed as  horsepower  for  the  size  of  the  plant, 
or  as  h.  p.  hours  for  the  load  it  will  carry  dur- 
ing a  given  period  of  time. 

Nominal  Capacity;  Notation;  N.  C. — The  nom- 
inal capacity  of  a  plant  is  the  output  from  the 
equipment  when  opeiating  at  its  maximum  ef- 
ficiency, or  with  the  load  for  which  it  was  de- 
signed. 

Capacity  Factor;  Notation:  C.  F.— This  is  the 
ratio  between  the  total  output  of  the  plant  if 
run  at  its  "rated  capacity"  for  365  days  of  24 
hours,  or  for  S,760  hours  per  year,  and  the  actual 
output  of  the  plant  in  the  same  period.  For 
example: — A  plant  with  equipment  to  generate 
100  h.  p.  "rated  capacity"  has  sufficient  capac- 
ity to  deliver  8,760  x  100  =  876,000  h.  p.  hours 
per  year,  but  it  is  in  operation  300  days  of  10 
hours  each  per  year  with  an  average  load  of  SO 
h.  p.;  thus  its  total  annual  output  is  300  x  10  x 
SO  =:  240,000  h.  p.  hours,  and  the  "capacity  fac- 
tor" will  be  (240,000  H-  876,000)  x  100  =  27.4  per 
cent. 

I,oad  Factor;  Notation:  L.  F.— This  is  the  ra- 
tio between  the  average  output  of  the  station 
and  the  maximum,  or  "peak,"  load  which  is 
imposed  upon  it.  For  example:— In  the  fore- 
going plant  mentioned  under  "Capacity  Fac- 
tor" there  was  an  average  load  of  SO  h.  p.,  but 
it  was  designed  to  carry  continuously  a  load  of 
100  h.  p.;  therefore,  the  L.  F.  is  (SO  -i-  100)  x  100 
=  80  per  cent.  The  L.  F.  for  central  stations 
varies  from  30  to  50  per  cent,  seldom  exceeding 
the  latter  figure  in  the  best  managed  plants. 
For  industrial  plants  the  L.  F.  will  vary  from 
60  to  90  per  cent,  averaging  at  least  75  per  cent 
and  seldom    falling  below   60   per  cent. 

Power  Factor;  Notation:  P.  F.— This  factor 
has  no  direct  relation  to  the  cost  of  power,  ex- 
cept as  it  is  an  element  which  must  be  con- 
sidered in  selecting  the  generator  and  motor 
equipment  for  a  given  service.  It  Is  a  condition 
peculiar  to  alternating  current  apparatus,  very 
difficult  to  define  intelligibly  except  to  those  fa- 
miliar with  the  theory  of  alternating  currents- 
The  current  in  an  alternating  circuit  may  or 
may  not  be  in  phase  (in  step)  with  the  electro- 
motive force,  or  the  pressur.^  which  forces  the 
current  through  the  circuit.  The  volt  is  the 
unit  of  measure  for  the  eloctro-motlve  force, 
and  the  ampere  for  the  curn  nt.  The  amperage 
may  either  lead  or  fall  behind  the  voltage.  This 
condition    is    due    to    the    m:i!,'niiiizing    wattless 


(that  is  powerless)  current  required  by  alter- 
nating apparatus.  It  will  be  noted  that  this 
magnetizing  current  is  powerless,  and  it,  ac- 
cordingly, does  not  appreciably  effect  the  ca- 
pacit.v  of  the  prime  mover;  but  It  does  have  ma- 
terial effect  upon  the  size  of  generator  that  Is 
driven  by  the  prime  mover,  as  the  wattless  cur- 
rent causes  heating  in  the  generator,  and, 
therefore  the  greater  this  wattless  current  the 
larger  will  be  the  generator  required. 

The  power  factor  is  the  ratio  of  the  useful 
power  in  watts,  as  recorded  by  the  wattmeter, 
to  the  apparent  power  in  volt-amperes,  deter- 
mined by  readings  from  the  volt  and  am- 
meters. 

The  power  factor  of  a  plant  depends  largely 
on  the  character  of  the  motor  installation,  and 
to  maintain  a  high  P.  F.  it  is  important  that 
the  motors  operate  continuously  at  or  near  their 
full  load  capacity.  If  the  average  "load  factor" 
of  a  mill  is  60  per  cent  of  the  maximum  load, 
the  motors  should  be  installed  with  "'nominal 
capacities"  to  carry  this  60  per  cent  load;  but 
they  should  have  "rated  capacities"  sufficient 
to  temporarily  withstand  the  overload  which 
will  be  imposed  when  the  .L.  F.  becomes  unity, 
or  100  per  cent;  that  is,  motors  had  better  be 
too  small  rather  than  too  large.  Conversely, 
the  generator  must  have  ample  surplus  capac- 
ity, in  order  to  avoid  overheating  when  deliver- 
ing   current    to   a    system   with   a   low   average 

ir.    F. 

The  P.  F.  can  never  be  more  than  100  per 
cent,  but  with  an  incandescent  lamp,  or  non- 
inductive  load,  it  can  attain  this  figure.  A  good 
average  P.  F.  for  a  motor  installation  is  80  per 
cent;  many  plants  do  not  exceed  75  per  cent, 
and  60  per  cent  is  considered  a  low  P.  F. 

COST   FACTORS. 

The  general  factors  which  control  the  cost 
of  power  are  the  investment  required,  the 
fixed  charges  necessary  to  maintain  the  in- 
vestment, the  operating  charges,  the  load 
factor  and  the  capacity  factor.  These  are 
sub-divided  as   follows : 

f  Cost    of    Equipment. 


Investment. 


Cost    of    Buildings. 
L  Value    of   Land. 
'  Interest. 

Taxes. 


Fixed 

Charges (Insurance. 


Operating 
Charges . . . 


1  Renewals — (Sink- 
l.      ing    Fund.) 

[  Repairs. 

Labor. 

Supplies. 

Fuel. 

Water. 


Capacity 
Factor. 


Load 
Factor. 


J 


Both  the  capacity  and  load  factors  have 
important  influence  on  the  cost  of  power,  as 
will  be  noted  by  referring  to  the  definitions 
previously  given  for  these  terms.  The  C.  F. 
affects  more  specifically  the  investment  and 
fixed  charges,  while  the  L.  F.  has  more  effect 
upon  the  operating  charges. 

In  addition  to  the  above,  there  are  specific 
factors  which  affect  water  power  and  power 
transmitted  electrically  from  central  stations 
oi  water  powers  remote  from  the  pl;ice  of 
usage.    These  are  as  follows: 

Water  Power: 

Water  Rental. 
Storage  Charges. 
Transmitted  Power: 

Transmission  Charges: 
Patrol  of  I^ines. 
Repairs  of  Lines. 
IMstrlbution  Charges:  ,      ,    ,. 

Sub-station    openition,     Including    labor, 

repairs  and  supplle.s. 
Local  Line   Patrol  and  Repairs. 
Overhead  Charges; 
Management. 
Clerical  or  Office. 

GENERAL    CONSIl"  R.^TION. 

The  prospective  power  n-or  may  have  three 
means  of  securing  the  desired  power.  First, 
bv  purchasing  power  fron:  i  public  service  or 
other  distributing  compary  :  second,  if  water 
power  is  available,  by  thn<  generating  bis  own 
power;  or  third,  by  installing  a  fuel  operated 


plant.  Ofttimes  he  must  select  from  two 
only  of  the  above,  and  in  many  instances 
from  the  latter  class  only. 

It  is  obviously  impossible  to  give  any  gen- 
eral rules  or  even  approximate  average  fig- 
ures which  will  apply  to  the  cost  of  a  hydrau- 
lic installation,  and,  hence,  the  cost  of  the 
power  generated  thereby,  as  each  project  pre- 
sents problems  occasioned  by  the  natural  con- 
ditions which  require  special  engineering 
study.  The  cost  of  hydraulic  and  hydro- 
electric developments  constructed  in  the  past 
have  varied  from  $30  to  $300  per  horsepower 
of  rated  capacity,  a  range  of  1,000  per  cent, 
and  the  cost  per  horsepower  hour  varies  ac- 
cordingly. In  a  few  instances  contracts  have 
been  made  for  the  delivery  of  hydro-electric 
power  at  the  switchboards  in  the  generating 
stations  for  $9  per  horsepower  year  of  8,760 
hours,  or  for  slightly  more  than  one  mill  per 
horsepower  hour ;  and  a  cost  of  5  mills  per 
horsepower  hour  for  8,760  hours  can  be  con- 
sidered a  reasonable  figure. 

Fortunately  the  other  commercial  systems 
of  power  generation  are  not  surrounded  by 
any  such  uncertainties  as  exist  in  connection 
with  hydraulic  plants.  Local  conditions  will 
have  some  effect  on  the  cost  of  installation, 
such  as  unstable  foundation  material,  remote- 
ness from  base  of  supplies  with  insufficient 
transportation  facilities,  dearth  or  impurity  of 
water  for  boiler  feed,  etc.,  and  scarcity  of 
competent  labor;  but  such  obstructions  will 
occur  only  in  isolated  instances.  The  cost  of 
fuel,  water  and  labor  for  a  given  location  is 
usually  readily  predetermined,  and  the  cost 
of  installation  under  ordinary  circumstances 
will  very  closely  approach  an  average  for  a 
plant  of  given  size. 

The  scope  of  this  paper  is  limited  to  those 
power  users  who  have  the  alternative  of  pur- 
chasing power  from  some  commercial  plant, 
or  of  generating  their  own  power  from  fuel, 
and  as  an  aid  in  determining  which  type  of 
apparatus  to  adopt  when  fuel  is  to  be  em- 
ployed. 

It  is  impossible  in  this  article  to  enter  into 
the  technical  details  of  analysis  whereby  the 
accompanying  data  are  secured ;  but  the  de- 
ductions herein  recorded  are  all  derived  from 
the  results  of  actual  practice  and  not  by 
theoretical  computations.  While  this  paper  is 
abbreviated  and  does  not  include  all  of  the 
data  which  it  is  proposed  ultimately  to  issue 
in  connection  with  this  subject,  it  does  con- 
tain the  information  that  a  mill  owner  or 
manufacturer  might  desire  if  he  wished  to 
determine  with  a  reasonable  degree  of  ac- 
curacy the  approximate  cost  for  a  given  class 
of  power,  in  order  to  compare  the  same  with 
any  other  class  on  which  the  price  per  horse- 
power hour  is  established. 

It  appears  advisable  to  touch  upon  a  few 
of  the  salient  features  pertaining  to  the  de- 
sign of  power  plants  in  general  and  particu- 
larly to  mention  the  advantages  and  disad- 
vantages of  the  different  types  of  installa- 
tions herein  discussed. 

There  is  a  prevailing  tendency  towards  the 
almost  universal  adoption  of  the  electric  drive 
by  all  industries  of  any  magnitude:  accord- 
ingly, all  of  the  accompanying  diagrams  for 
cost  of  installation  and  labor  are  compiled  on 
this  basis.  The  convenience,  cleanliness,  flex- 
ibility and  reliability  of  the  electric  drive, 
combined  with  its  high  efficiency,  as  noted  on 
iMgs.  1.  2,  3  and  I.  fully  justify  its  use.  While 
the  efficiencies  given  on  the  diagrams  indi- 
cate that  mechanical  transmission  is  some- 
what more  efficient  than  electrical,  it  must  be 
remembered  that  intermittent  service,  occa- 
sioning low  load  factor,  the  segregation  of 
oiuipment  and  other  practical  conditions  may 
lie  such  that  the  electric  drive  m.iy  equal  the 
mechanical  drive,  or  perhaps  excel  it  in  clti- 
ciciicy. 

The  aim  to  be  sought  in  designing  any  type 
of  power  plant  is  to  secure  as  simple  an  :ir- 
rangemcnt  of  equipment  and  structures  as 
can  be  obtained  to  produce  the  desired  results 
without  sacrificing  efficiency,  flexibility  and  re- 
liability. To  attain  simplicity  and  economy 
oi  operation  the  equipment  should  consist  of 
a  icw  large  units,  the  total  power  being  so 
sub-divided  by  the  apparatus  employed  that  a 


258 


ENGINEERING    &     CONTRACTING 


XXXVIII.     Xo.  10. 


TABLE  II.-COST  OF  AMERICAN   STORAGE  RESERVOIRS 
(From    James    D.    Schuyler.) 


Name  and  Location.  Character. 

New  Tork. JJf'l'i"''^'    '''"' 


Cost. 

Earth $12,669,775 

879,164 

..     2,270,116 

..„ and  Earth 1,000,000 

iMasonr.v    7,631,000 

la  Rarth     150,000 

.   Wyomfng Earth     117,2  0 

Vork         Masonry  and  Earth 'S'222 

.Masonry  and  Earth •'459'5'3 


Asokan  Reservoir,  ..^..   -"■4i--,.„,„  Parth 

Belle  Fourche  Dam.  South  Dakota Masonrv 

Wachusett  l>am,  M.i.ssachusetts MaSnnrv 

Arisoohos   Dam.    Mame. iV?!?"i;\ 

.New   Croton  Dam,   New  York 
Hiitna   Vista   L:ike,   Califor 
I.aramie   River   Dam. 
Indian    River.    New 
Croton,  New  York 


Lake  .McMillan.  Pecos  River,  N.  M.. 

Bear  Valley  Dam,  California ^J^^^th 

or,,,     nnlnrnrto    - Hiartn 


Rock  Fill  and  Earth. 


.Masonry  and  Earth. 
.Rock    Fill    Crib 


and  Earth. 


Windsor.  Colorado -  Ma snnrv 

Sweetwater,   California    .i?!2D!;?. 

Titicus,  New  York... 

Bowman.    California , 

Kureka    Lake,    Cal  fornla Rock   Fill 

Sodim!  New  'York Masonry  and  Earth . . 

Knu-llsh,  CaUfornia p=  rh  

San  Leandro,  California fe^^J?    ' 

Hob  Brook,  New  York. t;arth    . . 

Larimer  and   Weld.  Colorado ^,^    "' 

Cuvamaca,  California    ?','*„„„ 

Hemet.    California    y^Th^*     

Ski?  A^^li^'^Ne^^Wlco.-.V.V.V.-.V.-.-.V.-.-.V.|ock^  Fiif  and  Earth . 

Cache  la  Poudre.   Colorado „  "        ■ 

Round   Hill.    Pennsylvania .Masonry 

Glenwild,   New  York Earth 

i;s>  ondido.  California Rock  Fill  

Cedar  Grove  Reservoir.  New  Jersey P,^'','"    ■,■.■••.:, 

Tyler    Texas  Hydrainic  Fill 

Faucheric,   California Rock  Fill    . 

La  Mesa,   California Hydrau  ic  Fi 

Yuba,  California   ■•  •  .Hydraulic  Fill 

Pedlar  River.   Virginia Masonry    

Wigwam.  Connecticut   Masonry    

Saguache,  Colorado  Earth    

Monument.  Colorado   Earth    

Seligman,  Arizona    Masonry 

Walnut  Canyon,    Arizona Masonry    

Apishapa,    Colorado    Earth    

Williams,  .\rizona  Masonry    

Boss  Lake,  Colorado Earth    

Ash  Fork,  .\rizona Steel     

Hardscrabble,  Colorado  Earth    


180,000 

68,000 

75,000 

264,500 

933,065 

151.521 

35,000 

366,990 

155,000 

900,000 

510,430 

S9,7S2 

54,400 

150.000 

341.000 

176.000 

110,266 

240. 54S 

47.360 

100,059 

660,000 

1.140 

8,000 

17,000 

38,000 

103,708 

150,000 

30,000 

33,121 

150,000 

55,000 

14,772 

52,S3S 

14,654 

45,776 

9,997 


-Average    $      784,096 


Capacity 
million 
cu.  ft. 
16,030 
9,360 
8,420 
8,000 
7,840 
7,400 
5,230 
4,460 
4,270 
3,880 
1.740 
1.000 
980 
950 
920 
660 
660 
6,50 
580 
550 
500 
490 
460 
322 
274 
246 
176 
160 
152 
94 


Cost  per 

mil  Hon 

cu.  ft. 

$    792 

94 

269 

125 

973 

21 

23 

19 

972 

47 

39 

75 

269 

972 

164 

53 

565 

230 

1.550 

927 

179 

111 

326 

1,060 

642 

447 

1,357 

296 

65, -i 

7,020 

15 

136 

298 

743 

2,115 

3,333 

732 

849 

4,835 

2,620 

739 

3,522 

1.62S 

9,155 

1,999 


1,933         {    406 


maximum  of  working  efficiency  can  be  ob- 
tained tinder  the  conditions  imposed  by  the 
load  factor.  The  units  should  be  selected 
with  the  intention  of  operating  them  continu- 
ously at  their  "normal  canacity,"  so  far  as 
practicable  with  a  "rated  capacity"  sufficient 
to  accommodate  the  "peak"  load  without  ex- 
cessive overloading  or  falling  off  in  efficiency. 
The  merits  of  water  power  are  almost  self- 
evident,  the  principal  e-xpense  of  operation  be- 
ing confined  to  the  investment  and  fixed 
charges,  as  the  4abor  cost  is  very  small  and 
there  is  no  fuel  bill.  The  disadvantages  of 
water  power  are  the  high  cost  of  develop- 
ment: restriction  of  application,  due  to  lim- 
ited radius  of  distribution;  and  last,  but  not 
least,  the  intermittent  stream  flow  which  ex- 
ists on  most  rivers,  causing  fluctuations  in 
the  available  power.  In  many  instances  the 
last  conditirn  can  be  ameliorated  to  a  large 
extent  for  a  comparatively  small  expenditure, 
if  the  magnitude  of  the  river  is  sufficient  to 
warrant  the  construction  of  storage  reser- 
voirs and  the  users  on  the  stream  are  broad 
enough  to  combine  forces  for  the  attainment 
of  a  mutual  benefit. 


The  value  of  storage  is  not  well  under- 
stood; if  it  were,  much  more  active  steps 
would  be  taken  to  derive  the  benefits  which  it 
afi^ords.  Properly  controlled  storage  is  util- 
ized to  augment  the  stream  flow  at  periods  of 
low  water,  and  in  most  cases  it  keeps  in  op- 
eration equipment  which  would  otherwise  lie 
idle,  or  be  partially  operated  only ;  therefore, 
the  only  cost  required  to  utilize  storage  water 
i.s  the  reservoir  charges. 

One  million  cubic  feet  of  water  falling  1  ft. 
will  theoretically  develop  62,.5O0,000  ft.  lbs., 
or  1,894  h.p.  for  one  minute,  which  is  equiva- 
lent to  31..56  h.p.  hours.  If  this  water  is  used 
in  a  hydro-electric  installation  having  effi- 
ciencies, as  shown  by  Fig.  4.  there  would  be 
delivered  to  the  generator  terminals,  or  the 
station  switchboard,  31..56  X  (73.7  -;-  100)  ^ 
23.26  h.p.  hours.  On  the  basis  of  1  mill  per 
horsepower  hour  (the  lowest  price  for  power 
within  the  writer's  knowledge,  as  previously 
quoted),  tliis  amount  of  water  would  be 
worth  2%  cts.  if  used  with  a  fall  of  1  ft. 

Tabulations  II  and  III  give  the  capacities 
and  costs  for  most  of  the  large  .American  and 
foreign  reservoirs,  and  it  will  be  noted  that  the 


TABLE    III. -COST    OF   FOREIGN    STORAGE    RESERVOIRS. 
(From  James  D.    Schuyler.) 


Name  and  Location. 


Assouan.    Esypt    

Ekruk.   India    

Lake  Fife.   India 

Chumbrumbaukum.   India 

Tansa,    India    

Vyrnwy,    Wales    

Betwa.    India    

Ashti,    India    

Llez,    France    

Vlllar,    Spain    

Talla   Res.    Edinburgh 

Glllippe,   Belgium    

.Mouche.    France    

Lake   Oreron.    France 

Chartrain.   France    

Beetaloo,    .-Xustrall.!    

Temav.    France    

Bnrratur.    l^nt'land    

Beliibula.    .Australia    

Wassy,    France    

Ban.   Fr.'ince   

Cousin.   France    ' ' 

I'urens.    Franc*» " 

Pas  dii  Roll,  France ! 

Remsf held,   Germany    

Sand   River,   .South   ..\fric.i 
Lauchemsee,    Germanv 

Patas,   India    

Burraga,    .Australia    


Cost 
$11,907,000 
666,000 
630,000 
312,000 
988.000 
3,334,000 
160,000 
270,000 
598,418 
390,000 


Character. 
Masonry   

— Earth  and  Masonry.. 

. . .  .Masonry    

Earth    

. . .  .Masonry    , 

. . .  .Masonry    

Masonrv    

Earth   

Earth    
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average  cost  for  the  .American  reservoirs  is 
$406  per  1,000,000  cu.  ft.  of  capacity.  The 
annual  charges  for  the  upkeep  and  attendance 
of  a  storage  dam  should  not  exceed  3  per  cent 
of  the  cost,  or  $12.13  ncr  annum  per  1,000,000 
cu.  ft  of  capacitv,  on  the  basis  of  the  above 
reservoir  cost,  and  $12.18  -H  0.0-233  =  .5-23  ft. 
fall,  the  amount  which  must  be  developed  be- 
low the  reservoir  to  pay  the  entire  cost  of 
operation;  1,04()  ft.  fall  would  pay  an  addi- 
tional 3  per  cent  on  the  investment,  and  1,66!> 
ft.  fall  t)  per  cent  net  on  the  investment.  A 
studv  of  Tabulation  II  will  reveal  the  fact 
that 'the  average  cost  of  $40ti  per  1.000,000  cu. 
ft.  is  much  in  excess  of  the  cost  which  would 
be  incurred  by  constructing  dams  for  storage 
only,  because  the  high  cost  dams,  such  as  the 
.Ashokan,  Wachusett,  .\cw  Croton,  Croton, 
Titicus,  Sodom,  Canistear.  Round  Hill,  Cedar 
Grove,  Wigwam  and  Pedlar  River,  are  all 
potable  water  supply  reservoirs,  while  the 
Seligman,  Walnut  Canyon,  Williams  and  Ash 
Fork  dams  were  constructed  in  the  dry  lands 
of  Arizona  and  Colorado  to  supply  water  for 
the  Santa  Fe  Pacific  Ry.  locomotives.  It  is 
safe  to  state  that  the  average  storage  dam 
would  not  exceed  in  cost  $200  per  1,000,000 
cu.  ft.  of  capacity. 

Taking  the  specific  case  of  the  .\ziscohos 
storage  reservoir,  costing  $12-5  per  1,000,000 
cu.  ft.,  the  water  would  have  to  be  used  on  a 
fall  of  161  ft.  only  to  pay  the  annual  ex- 
penses, on  322  ft.  to  return  3  per  cent  on 
the  investment,- on  483  ft.  to  return  6  per  cent 
and  on  644  ft.  to  show  9  per  cent  net. 

It  can  be  proven  easily  that  developed 
Maine  water  power  is  worth  not  less  than 
2  mills  per  e.  h.p.  hour,  or  $17.52  per  year 
of  8,760  hours,  and  in  most  instances  it  is 
worth  more  than  3  mills,  or  $26.28  per  year. 
With  the  value  of  power  at  the  latter  figure 
and  with  storage  basins  costing  not  in  excess 
of  $12.5  per  1,000,000  cu.  ft.  of  capacity,  it 
will  only  be  necessary  to  utilize  the  water  on 
a  head  of  one-third  of  that  above  cited,  or 
under  161  ft.  to  show  a  net  return  of  at  least 
6  per  cent  on  the  investment,  in  addition  to 
an  allowance  of  3  per  cent  for  the  cost  of 
maintenance  and  operation ;  and  in  many  cases 
it  will  be  found  commercially  profitable  to 
develop  extensive  storage  on  streams  where 
the  total  utilized  fall  does  not  exceed  100  ft. 

Next  to  storage  in  importance,  if  not  of 
equal  importance,  is  the  securing  of  ample 
pondage  at  or  near  the  hydraulic  power  sta- 
tion to  compensate  for  the  daily  fluctuations 
of  stream  flow,  in  order  that  the  full  quantity 
of  water  which  passes  the  plant  during  a 
given  period  may  be  used  in  varying  quanti- 
ties through  the  wheels  to  satisfy  the  irregu- 
lar load  factor,  which  is  bound  to  exist,  with- 
out permitting  any  of  the  water  to  be  wasted 
over  the  dam,  except  in  case  of  freshets.  Cer- 
tain industries,  such  as  ground  wood  pulp 
mills  and  electrochemical  works,  are  not  de- 
pendent to  any  extent  upon  pondage,  as  the 
output  can  be  varied  to  suit  the  water  con- 
ditions; but  all  iiuhistries  are  directly  bene- 
fited by  storage,  because  the  stored  water  is 
that  which  would  have  been  wasted  during 
the  high  water  seasons. 

The  value  of  water  power  has  been  often 
overestimated,  resulting  in  the  consummation 
of  developments  that  never  could  show  a 
proper  return  on  the  investment.  It  has  been. 
however,  more  often  undervalued  and  un- 
wisely abandoned  or  disregarded,  particularly 
in  connection  with  those  nulls  that  requir'e 
steam  for  the  partial  preparation  of  their 
product. 

Probably  the  realization  of  the  full  benefits 
to  be  derived  from  water  power  is  best  se- 
cured when  It  is  operated  in  conjunction  with 
auxiliary  po-rtrer  in  some  form;  with  steam 
power  if  there  is  a  use  for  the  exhaust,  or 
when  cheap  fuel  ;^  .-.vailable,  and  with  gas 
or  Oil  engines  where  I'rel  is  high 

Auxiliary  power  litars  a  relation  to  water 
power  similar  to  tlint  occupied  bv  the  storage 
reservoir,  for  it  lu.t  oniv  provides  nower  dur- 
ing the  periods  of  kw  water,  but  it  increases 
the  average  amo,,,,'  :,f  ^^^ier  power  that  can 
be  economically  r-:N.,.d  continuously.  This 
latter  featiire  wa,=  r,;  :  mentioned  in  connec- 
tion with  the  foregnnr  comments  on  storage 
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reservoirs,  as  at  that  time  ur  wt-re  endeavor- 
ing to  show  only  tlie  value  of  the  storage  to 
existing  or  contemplated  installations,  with- 
out incurring  any  additional  expense  for  in- 
creased plant  capacity ;  but  there  is  afforded 
by  the  creation  of  storage  a  still  further 
power  increase  which  is  best  illustrated  by  the 
diagram  Fig.  6.  This  diagram  shows  the 
amount  of  horsepower  that  can  be  obtained 
from  a  typical  river,  with  the  natural  stream 
flow  arranged  in  order  of  its  magnitude  and 
not  according  to  seasonal  fluctuations.  The 
vertical  lines  represent  time,  the  total  100  per 
cent  being  equal  to  the  8,700  hours  in  one 
year.  Any  volume  of  power,  as  indicated  by 
the  figures  on  the  lefthand  margin  of  the 
diagram  and  the  corresponding  horizontal 
line,  can  be  obtained  for  a  period  of  time 
equivalent  to  that  designated  by  the  figures 
on  the  lower  margin  for  all  amounts  below 
and  to  the  left  of  the  curve  marked  "natural 
stream  flow." 

For  example :  Following  up  the  line  10 
from  the  lower  margin  until  it  intersects  the 
upper  solid  line  curve,  then  reading  the  figures 
horizontally  opposite  on  the  left  margin, 
shows  that  5,000  h.p.  can  be  secured  for  10 
per  cent  of  one  year,  or  during  0.10  X  8,760 
=  876  hours ;  that  is,  there  can  be  obtained  a 
total  of  876  X  5,000  =  4,380,000  h.p.  hours. 
The  total  area  of  the  diagram  below  the 
"stream  fk)w"  curve  represents  the  total 
quantity  of  power  which  the  water  could  de- 
velop in  the  year  of  8,760  hours. 

The  horizontal  line  marked  "average  avail- 
able power,  complete  storage,"  cuts  the  above 
"stream  flow"  curve  at  the  point  where  the 
area  of  the  enclosed  space  above  the  hori- 
zontal line  between  the  left  margin  and  the 
full  line  curve  is  equal  to  the  area  of  the 
space  below  the  horizontal  line  confined  be- 
tween the  "stream  flow"  curve  and  the  right 
margin  of  the  diagram,  and,  therefore,  shows 
the  average  amount  of  power  in  the  water 
if  it  could  be  distributed  uniformly  through- 
out the  year,  or  for  the  100  per  cent  time 
period.  This  shows  that  the  average  power 
is  2,600  h.p.,  or  i3¥2  per  cent  of  the  maxi- 
mum 6,000  h.p. 

The  whole  rectangle  below  the  horizontal 
line  at  600  h.p.,  which  is  the  intersection  of 
the  flow  curve  with  the  100  per  cent  time 
factor  line,  shows  the  quantity  of  power  that 
can  be  utilized  continuously  without  the  aid 
of  storage  or  auxiliary  power,  and  this  is 
equal  to  only  23  per  cent  of  the  average  power 
available  and  but  10  per  cent  of  the  maximum 
power.  The  area  of  the  above  rectangle  rep- 
resents graphically  the  horsepower  hours, 
amounting  in  total  to  600  X  8,760  =  5,256,000 
h.p.  hours  per  year.  Assume  that  a  storage 
reservoir  be  constructed  of  suficient  capacity 
to  impound  the  equivalent  of  700,000  h.p. 
hours;  this  amount,  if  uniformly  distributed 
throughout  the  year,  would  make  the  total 
yield  5,956,000  h.p.  hours,  or  would  increase 
th«  available  power  13.3  per  cent,  making  a 
total  of  680  h.p. ;  but  this  is  not  the  actual  in- 
crease. The  storage  volume  in  terms  of 
horsepower  hours  can  be  represented  on  the 
diagram  in  two  ways,  either  by  placing  a 
rectangular  area  equivalent  to  the  quantity  of 
horsepower  hours  above  the  rectangle  wliich 
indicates  the  constant  power  availaljle  or  by 
plotting  an  irregular  figure  of  the  same  area 
te  the  right  and  above  the  "stream  flow", 
curve,  the  end  on  the  100  per  cent  time  line 
with  the  top  a  horizontal  line  meeting  the 
"stream  flow"  curve.  It  wdl  be  noted  that 
the  horizontal  boundary  line  of  the  storage 
area  terminates  on  the  "stream  flow"  curve 
at  the  point  of  intersection  between  it  and 
the  70  per  cent  time  factor  vertical,  and  that 
for  the  balance  or  for  70  per  cent  of  the 
time  that  the  vertical  distance  from  the  base 
or  zero  power  line  to  the  power  curve  is 
always  greater  than  that  at  the  above  point  of 
intersection;  hence,  there  will  always  be  a 
sufficient  volume  of  water  from  the  natural 
stream  flow  to  develop  conlinuously  in  con- 
junction with  the  storage  "r  auxiliary  power 
the  amount  determined  by  the  altitude  ot  the 
power  scale  at  the  previou  Iv  described  point 
of  intersection,  or  for  l,00i'  ii.p-  as  shown  on 
the   diagram.     If   the   liori/ -ntal   boundary   of 


the  storage  area  be  projected  across  the  dia- 
gram, the  area  of  that  portion  of  the  diagram 
below  this  line  will  represent  the  total  num- 
ber of  horsepower  hours  available.  This  area 
is  1,000  X  8.760  =  8,760,000  h.p.  hours;  there- 
fore, the  reservoir  actually  has  increased  the 
available  power  from  5,256,000  to  the  above 
amount,  or  by  G6.5  per  cent  instead  of  13.5 
per  cent,  as  was  shown  by  the  uniform  dis- 
tribution of  the  conserved  water  employed  for 
the  previously  given  storage  values.  The  ex- 
istence of  storage  will  alter  the  profile  of  the 
"stream  flow"  curve,  increasing  it  at  the  mini- 
mum flow  and  decreasing  it  at  the  maximum, 
making  it  conform  to  the  lower  dotted  curve 
shown  on  the  diagram,  the  area  between  the 
two  curves  being  equal  to  the  area  of  the 
storage. 

As  previously  stated,  auxiliary  power  in 
any  form  has  the  same  effect  as  storage  on 
the  available  power,  and  by  considering  the 
700,000  h.p.  hours  on  the  diagram  as  derived 
from  steam  or  other  source,  the  annual  out- 
put will  be  the  same.  The  capacity  of  the 
auxiliary  plant  can  be  determined  readily 
from  the  diagram,  for  the  maximum  altitude 
of  the  storage  area  as  measured  by  the  power 
scale  indicates  the  greatest  amount  of  power 
that  will  be  required,  and  by  finding  the 
mean  altitude  of  the  storage  area  the  average 
power  is  obtained ;  these  are  for  the  case  un- 
der discussion,  respectivelv  400  h.p.  and  266 
X   h.p. 

No  attempt  will  be  made  to  compare  the 
relative  merits  of  steam  apparatus  other  than 
to  state  what  modern  engineering  practice 
would  indicate  to  be  the  best  equipment  to 
select  for  a  given  service.  Both  water  tube 
and  fire  tube  boilers  have  practically  the  same 
efficiency  when  properly  designed.  Water  tube 
boilers  can  be  economically  built  for  much 
larger  unit  capacities  than  the  fire  tube ; 
hence,  they  occupy  less  space  and  afford  a 
simplicity  in  general  design  which  is  desirable 
for  large  installations.  They  are  also  more 
immune  from  the  danger  of  explosion  than 
other  types.  As  a  unit  the  water  tube  boiler 
and  setting  is  more  complicated  than  the  hori- 
zontal return  tubular  or  vertical  "Manning" 
type  of  boiler;  accordingly,  for  a  small  plant 
the  latter  types  are  generally  more  econom- 
ical, both  to  install  and  operate. 

In  most  cases  reciprocating  steam  engines 
will  prove  the  most  economical  for  small 
plants  having  from  one  to  three  units  of  not 
more  than  500  h.p.  each.  For  installations  re- 
quiring units  of  from  500  to  2,000  h.p.  capac- 
ity, it  is  debatable  whether  or  not  the  recip- 
rocating engine  or  steam  turbine  should  be 
adopted.  In  case  the  electric  drive  is  not 
readily  applicable,  it  is  safe  to  assume  that  th« 
reciprocating  engine  is  the  best;  but  if  the 
electric  drive  is  applicable  and  particularly  if 
the  L.  F.  is  such  that  the  equipment  cannot 
be  consistently  operated  at  or  near  its  "nom- 
inal capacity,"  then  the  steam  turbine  is  the 
natural  selection,  on  account  of  its  ability 
to  operate  on  fractional  or  overloads  with- 
out sustaining  the  efficiency  losses  incident  to 
operating  steam  engines  under  similar  condi- 
tions. 

In  addition  to  the  advantage  of  working 
range  afforded  by  the  steam  turbine,  it  occu- 
uies"  much  less  soace  than  the  reciprocating 
engine  and  with  the  present  state  of  perfec- 
tion it  is  a  simpler  machine.  On  the  other 
hand,  the  condensing  e<iuipmcnt  for  the  tur- 
bine must  be  more  refined  than  that  provided 
for  an  engine,  on  account  of  the-  high  vacuum 
which  must  be  maintaii*il  if  the  turbine  is 
operated  etTiciently.  This  condition  incurs 
additional  upkeep  and  operation  expenses,  as 
well  as  first  cost. 

For  units  of  more  than  2.000  h.p.  capacity. 
the  steam  turbine  will  usually  prove  to  be  the 
most  economical.  . 

The  cost  per  horsepower  for  turbine  and 
engine  equipments  with  rcnerators  will  be 
approximately  the  same  f  r  the  smaller  sizes 
up  to  units  of  about  800  li  n.  capacity;  above 
this  size  the  turbine  will  i  >st  somewhat  less 
than  the  engine,  and  a':  ihe  unit  size  still 
further  increases  the  proi'ortionatc  cost  will 
constantly  change  in  favov  of  Ihe  turbine  out- 
fit. 


The  gas  engine  has  by  no  means  received 
the  recognition  in  this  country  which  it  de- 
serves, while  in  Europe  it  has  been  accepted 
and  utilized  most  successfully.  The  abund- 
ance of  cheap  high  grade  fuels  available  in 
what  appeared  until  rccenth'  to  be  unlimited 
quantities  has  caused  the  consumer  to  be 
lethargic  toward  any  attempt  at  economizing 
in  its  use.  Further  than  this,  to  speak  plain- 
ly, the  American  manufacturer,  in  spite  of 
his  boasted  acumen,  canny  business  deals  and 
claims  to  progressiveness,  is  most  loathe  to 
adopt  many  of  the  so-called  "new  ideas"  that 
have  long  since  become  ancient  history  to  our 
more  scientific  competitors  in  both  England 
and  continental  Europe. 

Producers  and  gas  engines  are  more  effi- 
cient under  working  conditions  than  the  cor- 
responding steam  equipment.  Gas  power 
plans  require  no  high  pressure  piping  and 
suffer  no  leak  or  condensation  losses.  As  an 
auxiliary,  the  gas  plant  has  no  superior,  for 
large  quantities  of  gas  can  be  stored  in  hold- 
ers and  be  ready  for  service  with  the  fires 
dead — the  standby  losses  are  less  than  for  the 
steam  plant  and  the  smoke  nuisance  is  elimi- 
nated ;  no  small  factor  when  one  considers 
the  pall  which  now  hangs  over  most  of  our 
cities. 

The  waste  heat  from  the  gas  engine  ex- 
haust can  be  utilized  for  heating  purposes  and 
from  2  to  3  lbs.  of  steam  can  be  generated 
with  any  desired  pressure  up  to  50  lbs.  per 
each  B.  h.p.  hour. 

The  disadvantages  of  the  gas  plant  are  its 
high  cost  of  installation  and  the  fact  that 
the  engines  must  be  operated  at  practically 
their  "nominal  capacity"  with  a  "rated,"  or 
overload,  capacity  about  10  per  cent  in  ex- 
cess of  the  "nominal."  Reliability  of  service 
was  at  one  time  a  formidable  stumbling  block 
wliich  checked  the  progress  of  gas  power 
plants,  but  this  obstacle  has  now  become  a 
myth  that  need  not  be  seriously  regarded. 

The  producer  gas  plant  should  appeal  par- 
ticularly to  all  Maine  power  users,  for  many 
sections  of  the  state  are  provided  with  an 
abund;int  supply  of  peat  in  accessible  bogs, 
and  this  low  grade  fuel  can  be  utilized  most 
efficiently  in  a  properly  designed  producer. 
(a)  The  word  "peat"  undoubtedly  has  a  dis- 
cordant sound  to  some  of  my  readers,  owing 
to  the  many  fake  schemes  which  have  been 
exploited  having  the  ostensible  purpose  of 
drying,  preparing  and  distributing  peat  for 
commercial  uses.  But  this  impression  we 
trust  will  be  dispelled  by  stating  that  instead 
of  transportin.g  the  peat  the  gas  plant  should 
be  located  at  the  bog  or  mine,  and  the  power 
generated  should  be  transmitted  electrically 
to  its  destination,  following  the  same  prin- 
ciple applied  when  a  water  power  station  is 
constructed  on  a  river  at  some  favorabl?  site. 

The  peat  for  a  producer  requires  no  arti- 
ficial preparation  or  manipulation  other  than 
that' necessary  to  excavate,  air  dry  and  de- 
liver to  the  furnace,  because  it  can  be  fired 
when  containing  from  30  to  50  per  cent  of 
moisture,  a  feat  now  being  successfully  ac- 
complished in  .Europe  on  a  commercial  scale. 

The  cost  for  mining  peat  should  not  ex- 
ceed $1  per  ton.  including  delivering  to  the 
plant,  and  this  cost  can  be  entirely  oUliteratcd 
i)y  the  return  from  Ihe  by-products  which 
can  be  derived  if  the  installation  is  of  suffi- 
cient size  to  warrant  the  cost  of  constructing 
a  recovery  plant  for  extracting  the  procurable 
sulphate  of  ammonia. 

There  is  from  2  to  3  per  cent  of  nitrogen 
in  American  peals;  as  sulphate  of  ammonia, 
this  material  has  a  market  price  of  3  els.  per 
lb.,  cosiing  about  1  ct.  per  lb.  for  reclama- 
tion. Ill  each  short  ton  of  peat  there  is  from 
180  to  280  lbs.  of  sulphate  of  ammonia,  and 
not  less  than  !>0  lbs.  per  ton  can  be  proiluccd 
commercially,  having  a  value  of  $2.70  and 
cosiing  about  $0.90,  showing  a  gross  profit  of 
$1.80  per  ion  of  peat  used  as  fuel.  It  is  safe 
to  state  that  the  cost  for  fuel  in  a  peat  gas 
plant  would  be  nothing  if  it  has  1.000  h.p.  or 
more  capacity,  which  is  an  amount  sufficient 

(a^  For  n  froatisp  on  this  subject  see  Bulle- 
tin 378  y  ^-  UeoloKloiil  Survey.  Teat  Deposits 
of  Mulno,  liy  E.  S.  Uuetln  A  C.  A.  Duvls. 
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to  insure  the  economical   production   of  am- 
monium sulphate. 

The  ordinary  grades  of  bituminous  coals 
contain  about  80  lbs.  of  available  sulphate  of 
ammonia  per  short  ton,  and  its  recovery 
shows  a  corresponding  return. 

The  writer  feels  certain  that  gas  engine, 
peat  or  coal  fired,  auxiliary  power  plants  will 
be  extensively  utilized  locally  in  connection 
with  hydro-electric  installations  at  no  remote 
future  date. 

From  a  theoretical  standpoint  there  is  no 
fuel  power  so  attractive  as  that  afforded  by 
the  oil  engine,  and  the  ideal  is  now  partially 
realized  in  actual  practice,  although  the  ap- 
plication of  the  oil  engine  has  been  much 
restricted  on  account  of  the  exorbitant  costs 
which  have  been  maintained  by  the  manufac- 
turers holding  the  patent  rights  on  the  most 
successful  types  of  oil  engine  equipment.  Fol- 
lowing the  policy  usually  applied  for  deter- 
mining the  value  of  power,  the  cost  of  steam 
generated  power  has  been  taken  as  the  base 
from  which  the  sale  price  of  oil  engines  was 
determined,  establishing  the  cost  for  the  oil 
apparatus  at  a  figure  just  low  enough  to  show 
a  small  margin  of  saving  by  its  adoption,  but 
in  reality  absurdly  high  when  compared  with 
the  true  cost  of  the  equipment  required.  Such 
a    procedure    is    shortsighted    in    the    writer's 


available,  but  it  is  certain  that  there  exist 
vast  oil  beds  still  undiscovered  and  that  with 
a  perceptible  increase  in  consumption  there 
will  be  an  incentive  to  locate  "strikes"  which 
will  substantially  augment  the  present  supply, 
and  no  reason  can  be  seen  for  anticipating 
any  material  increase  in  the  cost  of  fuel  oil. 

COST    OF    INSTALLATIONS. 

The  average  cost  for  complete  electric  pow- 
er plants  of  known  "rated"  horsepower  capac- 
ity are  given  on  Fig.  7.  To  obtain  the  cost 
for  a  contemplated  plant  it  is  necessary  to 
determine  the  "load  factor"  which  will  estab- 
lish the  "nominal"  and  the  "rated,"  or  full, 
capacity  required. 

To  secure  a  uniformity  of  comparison  in  il- 
lustrating the  application  of  the  diagrams  which 
follow,  three  hypothetical  operating  condi- 
tions will  be  assumed  for  a  proposed  installa- 
tion having  a  "rated  capacity"  of  4,000  e.  h.p. 
and  a  "load  factor"  of  80  per  cent,  making 
the  "nominal"  or  "working  capacity"  3,200 
e.  h.p.  In  the  first  case,  the  plant  operates 
for  300  days  of  10  hours  per  year,  or  for  a 
total  of  3,000  hours,  and  produces  3,200  X 
3,000  =  9,600,000  h.p.  hours  per  year.  The 
total  _full  capacity  of  the  plant  is  4,000  X  8,760 
^=  35,040,000  hp.  hours  per  vear;  hence  the 
"capacity   factor"   is    (9,600,000   -^  35,040,000) 


plant  the  intersections  are  at  $63,  $80  and  $108, 
respectively.  It  will  be  noted  that  for  "rated" 
capacities  in  excess  of  1,500  h.p.,  the  cost  is 
practically  constant,  and,  therefore,  the  cost 
for  the  4,000  h.p.  plant  will  be  4,000  X  $56  = 
$224,000  for  steam;  4,000  X  $70  =  $280,000 
for  gas,  and  4,000  X  $100  —  $400,000  for  oil. 

FUELS. 

Fuel  has  a  most  important  influence  in  ef- 
fecting the  cost  of  power  and  every  effort 
should  be  made  to  reduce  its  consumption  to 
the  minimum  amount  consistent  with  the 
practical  economical  operation  of  the  given 
system ;  but  the  necessity  of  utilizing  fuel 
with  a  maximum  economy  has  often  been  ad- 
vocated when  the  expense  of  so  doing  would 
increase  the  cost  per  horsepower  hour  for  the 
power,  owing  to  the  refined  apparatus  re- 
quired, with  the  greater  interest  and  repair 
charges  thus  incurred,  in  addition  to  an  in- 
creased labor  cost  due  to  the  skillful  mechan- 
ics required  to  properly  operate  the  more 
complicated  equipment. 

It  is  lamentable  to  observe  the  painstaking 
efforts  made  by  coal  users  to  reduce  the  in- 
roads into  the  coal  '^ile  by  improving  the 
mechanical  conditions  at  their  power  stations, 
at  the  same  time  permitting  the  most  slipshod 
methods  to  prevail  when  purchasing  the  com- 


Rarca  CopKitu  of  Plonr  in  hunared  H  P 
.Fig.   7 — Cost   of   Complete    Electric    Power 


opmion  and  this  conclusion  is  apparently  sus- 
tamed  by  the  purchasing  public,  if  we  take 
the  slow  growth  of  the  oil  engine  field  in  this 
country  as  a  criterion  upon  which  to  base 
our  decision. 

The  oil  engine  olant  is  very  simple,  com- 
pnsmg  the  engme  proper,  an  air  compressor 
and  a  fuel  storage  tank.  It  is  ready  for  in- 
stant service  without  standby  losses-  there  is 
no  smoke  nuisance;  there  is  no  dirt  or  dust 
such  as  accompanies  the  generating  equip- 
ment of  the  steam  and  gas  plants  with  their 
incumbent  coal  storage,  and  a  minimum 
amount  of  operating  labor  is  required.  As 
against  these  advantages  there  exists  the  high 
cost  of  installation,  with  correspondingly  ex- 
cessive cost  for  repairs,  and  large  single  units 
have  not  vet  been  perfected  in  .America.  In 
all  probability  these  two  considerations  will 
not  long  continue  to  offer  obstructions  against 
the  more  general  application  of  this  excellent 
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Fig.  8— Boiler   Efficiency  Chart. 


P"!"«  „"'^^ver.  for  the  expiration  of  the 
Diesel  patents  already  has  created  an  un- 
dercurrent of  activity  on  the  part  of  the 
heavy  machinery  and  engine  builders  which' 
bids  fair  to  cause  brisk  competition  in  tlie 
manufacture  and  sale  of  oil  engine  eqrip! 
ment,  a  condition  that  will  of  necessity  incite 
perfection    m    design    and    reduce    the    initial 

It  has  been  claimed  »Uat  ;V.  f.-ture  of  the 
oil  engine  was  threatHiv:d  Iv  th-  .inrermmr,. 
regarding  the  ultimate  .rr  for'it'c  f„eT  Jj. 
the  ground  that  it.  ..xt.n.N-:  iT^.-od.c^C 
w-ould  so  increase  the  .Jeni-,.-'  tor  oil  th-' 
the  supply  would  prove  inaiiei^itat-  -^  t  ffV- 
timc    no    one   can    foretell    in-v!-    r.nirh'  "oil    is 


making  the  "capacity  factor"  60  'pe'r  cent     S 
the   third   case   the   plant   operates  at   i?s    fu 

nominal  capacity"   for  365  days  of  24  hour 
producing  28,032,000  h.p.  hours  per  annum  and 

e'r'cfnt'  ^Tl.^T'"  ."^  P^-ticaUy'sO 
measurerl  1]  ?l  ,  /."^«S°'".g  Powers  being 
^.!tt  -f      f    "'f,    ''^f"'"    ■switchboard       The 

capacity    factor"    can    never    be    ma  ntained 
continuously  at   100  per   cent  in  anv    n  uUa 
t.on   because  ,t  would  be  impossible"  to  desiSi 
;.  plan    which  could  be  oracticallv  derated  ?^ 
its  full  "rated"  capacity  L,,cratea  at 

To  obtain  the  costs  of  instalb.tlon  from  the 
diagram  Fig  7,  select  the  rate.! ']  n;:.°"wer 
capacity  of  the  plant  as  de<:i.Tn-.  l,.""^  Tu 
right  hand  vertical  margin  and  tra'cTthrhori' 
zontal  line  opposite  the  desired  canac-fv ^^  thl 
intersection  of  the  curves  the.>  f^oiW  V 
tl.e  vertical  line  at  these  imerVectlo.Tt^the 
cost  per  horsepower,  which  i.  rjive,;  on  h» 
ower  margin.  For  exan-,-,!e-  rVe  f  ^?,"  ,  L 
horizontal  intersects  the  "■.•^s-p  :-;...V;..  1 ,' 'P' 
i-t.-S.^fi,  the  "nroducer  u."  Wt,;'"  .i  1^ 
■■-il    .Icclric"    n1    $100,    whi:e    fo^   a    5^"  hj 


modity  they  so  cherish.  To  purchase  coal,  or 
any  form  of  fuel,  by  securing  bids  from  repu- 
table dealers  for  a  certain  trade  grade  shows 
an  Ignorance  not  encountered  in  the  valua- 
tion of  any  other  material.  No  buyer  would 
pay  for  an  ore  except  on  the  showing  of  its 
assay  which  would  be  determined  and  certi- 
fied by  an  expert  The  merchant  selects  and 
pays  tor  his  cotton  on  the  basis  of  its  staple, 
not  because  It  was  grown  in  .\labama  oi^ 
Mississippi,   but    the    manufacturer    ordinarily 

onh  „tterr°^i-''''''".°"  °"  "^"^^  ^"d  price 
shnnM  inH^  disregarding  the  fact  that  he 
should  endeavor  to  obtain  a  heat  value  return 
for  his  e.xpenditure,  and  that  no  specific  name 
^"-^h    as    "New    River.    West    Virginia     co^," 

^LL  fiff^u   ''•"""^'.^  integrity  will  be  a  guar- 
antee that  he  IS  getting  his  monev's  worth 
The  measure  of  any   fuel   depends  entirely 

TcontainT't^H  >  V'^?  ^^'^'  "nits  whkh 
it  contains,  and  it  should  be  paid  for  on  this 
basis.  A  unit  of  heat  value  is  the  Bri  isK 
hermal  unit  (notation  P,    T   U  ■)  and  it  i.  ^n 

oT?T„T,  ''■""'^l'?  "  ^^crminrtht'^ulli" 
ot   a  tuel  bv  makin^   -    ••n-.^^-;™.,*^       ^,    "  f, 

that  will  show  its  RT.u:^:^^"^'^'- 
i-onsnmers  receivin-'  il  piV  ,./^.,i   •' 

nientsof300to„s^;vy;;^,^X^rX 
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chase  under  contract  specifications  that  state 
the  price  to  be  paid  for  the  B.  T.  U.  content 
of  the  coal ;  the  actual  price  paid  per  ton  for 
the  coal  supphed  to  be  established  pro  rata 
by  test.  It  might  be  assumed  that  a  single 
careful  test  of  the  coal  from  a  given  mine 
would  be  sufficient  to  insure  a  uniform  qual- 
ity, if  it  could  be  definitely  proved  that  each 
shipment  was  made  from  tlie  same  mine ;  but 
this  is  not  true,  because  the  method  of  han- 
dling coal  at  the  mines,  in  addition  to  the 
variation  of  the  physical  and  chemical  prop- 
erties of  the  coal  strata  from  the  same  mine, 
will  occasion  variation  in  quality  which  can 
only  be  determined  by  independent  tests.  The 
quality  of  the  marketed  coal  depends  in  a 
large  measure  on  the  care  taken  in  the  prep- 
aration at  the  mines.  Carelessness  in  picking 
slate  or  other  impurities,  or  in  jigging,  or 
washing  will  produce  a  coal  of  inferior  qual- 
ity when  compared  with  that  secured  from 
the  same  time  but  carefully  prepared ;  also 
bituminous  coal,  exposed  to  the  atmosphere 
gradually  depreciates  in  value  and  its  moist- 
ure content  has  important  bearing  upon  its 
available  B.  T.  U.  content.  Buying  coal  by 
the  ton  in  the  ordinary  manner  often  neces- 
sitates the  purchasing  of  a  large  percentage 
of  water  and  other  impurities  which  are  paid 
for  and  transported  as  coal,  but  which  in 
reality  have  no  fuel  value.  i 

The  accompanying  Tabulation  IV  gives  the 
average  composition  and  heat  value  of  sev- 
eral general  classifications  of  fuels,  also  the 
producer  gas  that  can  be  obtained  frort  cer- 
tain fuels  on  which  reliable  tests  have  been 
made. 

The  cost  of  coal  has  been  constantly  on  the 
increase  and  it  is  most  important  that  we  con- 
sider its  probable  future  cost  by  making  a 
brief  study  of  past  conditions,  for  such  study 
may  occasion  the  selection  of  a  power  plant 
equipment  that  would  otherwise  be  disre- 
garded, if  the  present  conditions  alone  are 
used  in  deducting  the  probable  investment 
efficiency. 

From  1870  to  1910  the  population  of  this 
country  increased  from  38,000,000  to  92,000,- 
000,  or  more  than  142  per  cent,  and  the  coal 
consumption  increased  per  capita  from  0.85 
tons  to  5.5  tons,  or  almost  550  per  cent;  hence, 
in  40  years  the  coal  consumption  has  in- 
creased about  four  times  as  fast  as  the  popu- 
lation. During  this  interval  the  average  value 
of  coal  property  has  increased  from  $100  to 
$2,000  per  acre,  or  1,900  per  cent,  which  is 
nearly  four  times  the  rate  of  consumption  in- 
crease. When  it  is  remembered  that  this 
phenomenal  change  in  volume  and  value  has 
been  accompanied  by  a  corresponding  wage 
increase  and  more  difficult  engineering  work 
in  connection  with  the  greater  depth  of  the 
mines,  it  is  a  tribute  to  our  application  of 
scientific  management  in  both  mine  working 
and  transportation  that  we  are  not  paying 
several  hundred  per  cent  more  for  coal  at 
this    date    than   we    are ;    but  •  "coming   events 


cast  their  shadows  before"  and  the  abnormal 
rise  in  mine  values,  together  with  the  con- 
tinual labor  agitation,  makes  it  almost  certain 
that  within  a  short  period  the  cost  of  coal  at 
the  mines  will  be  increased  from  25  to  50  per 
cent  and  that  a  greater  proportionate  incre- 
ment of  cost  will  be  added  as  the  coal  passes 
the  several  go-betweens  in  its  transition  from 
the  mine  to  the  ultimate  consumer. 

Bituminous  coal  containing  about  14,400 
B.  T.  U.  per  pound  of  fuel  can  now  be  pur- 
chased at  the  Maine  coast  for  $3  per  long 
ton  and  it  can  be  delivered  to  the  station 
bunkers  in  most  of  our  inland  cities  f oi*  a  to- 
tal of  about  $4.C0  per  long  ton.  If  this  fuel 
is  used  under  boilers  of  78  per  cent  efficiency, 
the  pounds  of  water  evaporated,  or  the 
pounds  of  steam  generated,  can  be  deter- 
mined from  the  "boiler  efficiency  chart"  Fig.  8 
as  follows :  Locate  on  the  lower  margin  of 
the  diagram  the  vertical  over  the  14,400  B. 
T.  U.  and  follow  up  on  this  line  to  the  inter- 
section of  the  diagonal  line  representing  78 
per  cent  boiler  efficiency  and  read  on  the  left 
margin  the  water  evaporated,  which  is  in  this 
instance  11.5  lbs. 

Any  reputable  boiler  manufacturer  can 
guarantee  the  efficiency  of  a  boiler  if  he  knows 
the  quality  of  coal  that  will  be  used,  for  with 
this  information  the  proper  ratio  of  grate  and 
heating   surface  area  can   be   provided. 

The  selection  of  a  boiler,  including  its  set- 
ting, must  be  made  with  the  same  care  and 
application  of  the  specialist's  knowledge  as 
is  devoted  to  any  other  accessory  in  a  power 
plant.  In  many  instances  it  can  be  shown, 
upon  making  a  careful  study  of  a  problem, 
that  a  cheap  grade  of  fuel  with  a  low  boiler 
efficiency  is  more  economical  than  an  ex- 
pensive fuel  yielding  a  high  boiler  efficiency. 
To  prove  this  we  will  take  a  semi-bituminous 
fuel  containing  14,400  B.  T.  U.  per  pound, 
costing  $4.60  per  ton  at  the  bunkers,  and  a 
low  grade  bituminous,  such  as  Western  (See 
Table  IV),  containing  11,230  B.  T.  U.  per 
pound  and  costing  $2.50  per  ton  delivered, 
using  both  in  the  same  boiler  furnace.  The 
higher  grade  of  coal  will  permit  the  practical 
operation  of  the  boilers  at  an  efficiency  of 
75  per  cent,  and  the  cheap  grade  with  an  ef- 
ficiency of  60  per  cent.  Referring  to  the  dia- 
gram Fig.  8,  it  will  be  found  that  11.2  lbs. 
of  water  can  be  evaporated  with  the  good 
coal  and  6.9  lbs.  with  the  poof.  This  shows 
that  the  relative  fuel  value  is  as  6.9-=-  11.2  = 
0.616,  and  it  will  be  necessary  to  use  1.00  -^ 
0.616^1.628  tons  of  the  cheap  fuel  to  gener- 
ate the  steam  that  can  be  produced  with  1 
ton  of  the  higher  grade;  therefore,  1.623  X 
$2.50  =  $4.06  will  be  the  cost  for  an  equiva- 
lent amount  of  the  lower  grade  coal.  This 
shows  that  the  supposedly  poor  fuel  will  yield 
[($4.y0  —  $4.06)  -i-  $4.06]  X  100  =  13.3  per 
cent,  better  return  for  the  same  expenditure 
than  the  good.  With  the  cheaper  fuel  more 
coal  and  ashes  must  be  handled,  increasing 
the    labor    expense    proportionately,    but    this 


will  not  ordinarily  be  a  sufficient  amount  to 
off-set  a  saving  so  great  as  that  indicated 
above. 

Holding  to  the  example  cited  under  "Cost 
of  Installations."  and  the  efficiencies  given 
on  the  "Power  Efficiency  Diagram,  Fig.  1," 
the  cost  for  fuel  can  be  derived  from  the  dia- 
gram Fig.  9,  as  follows : — One  B.  T.  U.  (heat 
unit)  is  equivalent  to  778  foot  pounds  of  en- 
ergy, and  one  theoretical  H.  P.  requires  3.V 
uOu  foot  pounds  of  energy  per  minute,  and 
r«,000  -^  778  =  42.416  X  B.  T.  U.,  or  2,545 
B.  T.  U.  per  hour.  From  Fig.  1  the  total  effi- 
ciency at  the  generator  terminals,  which  will 
be  practically  the  same  as  that  at  the  switch- 
board, is  shown  on  the  fourth  reading  from 
the  bottom  to  be  10.4  per  cent ;  hence  the  heat 
required  to  generate  one  E.  H.  P.  at  the 
switchboard  will  be  (2,545  -H  10.4)  X  100  = 
24,471  B.  T.  U.,  which  will  necessitate  the 
consumption  of  24,471  -i-  14,400  =  1.7  lbs.  of 
coal  per  e.  h.  p.  hour.  It  has  already  been 
found  from  Fig.  8  that  11.5  lbs.  of  steam  can 
be  derived  from  1  lb.  of  the  above  coal,  and 
with  this  data  from  Fig.  9  can  be  determined 
the  cost  for  fuel  per  e.  h.  p.  hour  and  the 
pounds  of  steam  generated  per  e.  h.  p.  hour. 
Locating  on  the  lower  margin  the  1.7  lbs.  of 
fuel  per  h.  p.  hour  and  following  up  this  line 
until  it  meets  the  diagonal  or  the  interpolated 
diagonal  representing  11.5  lbs.  evaporation,  the 
steam  consumption  is  found  by  following  the 
horizontal  lines  to  the  left  margin,  reading 
in  this  instance  19.5  lbs.  of  steam  per  e.  h.  p. 
To  obtain  the  cost  of  fuel  per  h.  p.  hour,  fol- 
low up  the  vertical  corresponding  to  the  re- 
quired coal  consumption  until  it  meets  the 
horizontal  line  correspi^nding  to  the  cost  per 
long  ton  of  coal  as  given  on  the  right-hand 
margin,  reading  on  the  curved  lines,  or  inter- 
polating between  them  if  necessary,  the  cost 
per  h.  p.  hour  in  cents  and  mills.  With  coal 
at  $4.60  per  ton  the  cost  will  be  $0.0035  per 
e.   h.   p.   hour. 

If  the  manufacturers  of  the  boilers  and 
engines  state  definite  guarantee  in  specifica- 
tions covering  the  operating  conditions  for 
their  equipments,  then  Fig.  9  can  be  used  di- 
rectly for  determining  the  cost  of  fuel.  For 
example  : — The  boilers  are  guaranteed  to 
evaporate,  with  a  given  coal  containing  14,400 
B.  T.  U.  and  costing  $4.60  per  ton,  10  lbs.  of 
water  per  pound  of  fuel.  The  boiler  efficien- 
cy can  be  obtained  from  Fig.  8  by  reading 
the  nearest  diagonal  to  the  intersection  of  the 
vertical  line  corresponding  to  the  14.400  B.  T. 
U.  and  the  horizontal  line  reading  10  pounds 
on  the  left  margin,  which  will  be  67.5  per 
cent.  The  engine  manufacturer  guarantees 
that  the  engine  alone  will  require  16  lbs.  of 
steam  per  1.  II.  P.  hour,  that  the  engine  will 
have  a  mechanical  efficiency  of  95  per  cent,  or 
that  the  steam  per  B.  H.  P.  hour  will  be  16.84 
lbs.,  and  with  a  generator  of  95  per  cent  effi- 
ciencv  the  steam  consumption  per  e.  h.  p.  hour 
will  be  16.84  ^  0.95  =  17.73  lbs.  To  this 
steam  must  be  added  the  amount  lost  in  radi- 


T.\BLi:  IV.— AVKRAGE  PROXtMATK  AX.XLYSIS  OF  FUELS. 


Class  of  Fuel. 


Coal  Anthracite. 
Semi-Anthracite, 
Semi-Bituminous, 
Semi -Bituminous, 
Bituminous.  Eastern 
Bituminous,    Western 

Lignite.    Texas    

Lignite,    Wyoming    . . 
Lignite,    Colorado    . . . 
Lignite,    Washington 
Peat 


Pa 

Pa.  

Pa.,'(Md.,   Va.) 

(New  River.  W.  Va.).. 


3. SI 
6.74 
1S.62 
22.82 
33.51 
36.10 
45.28 
42.42 
35.00 
35.73 
,'51.72 


Petroleum,  Heavy,    W.    Va 

Light,    W.    Va 

Heavy,    Pa 

Light,   Pa 

Heavy,    Ohio    i 

Lima,    Ohio 

Shoshone,   Wyo 

Oil   Creek,   Pa 

California     

Texas.    Beaumont 

Natural    Gas    ,■■      ,,       „ 

Note.— One  (1)  barrel  of  oil  contains  42  gallons 
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ation  pipe  iriouon  and  auxiliaries.  incliKling 
the  condenser,  exciter,  feed-water  pumps,  etc.; 
an  amount  Tarving  from  o  to  15  per  cent  ot 
tTie  steam  required  for  the  engines,  depending 
upon  the  size  of  plant  and  the  character   ot 

Evaporation  F^r  Lb  Tuei 

%5 35^:^  g    o^      «i 


0  1  I    '       3  4  S  6  7, 

Lbs  Fuel  Per  MFHour 

Fig.  9 — Steam    Power — Cost  of   Fuel    Per   H 
orsepower   Hour. 

the  au.xiliaries;  a  fair  average  figure  being 
about  9  per  cent;  hence  the  total  steam  con- 
sumption per  e.  h.  p.  hour  will  be  17.73  X  1.09 
=  19.33  lbs.  On  Fig.  9,  tracing  horizontally 
from  19.33  lbs.  reading  on  the  left  margin  to 
the  intersection  of  the  diagonal  corresponding 
to  10  lbs.  evaporation,  the  coal  consumption 
per  e.  h.  p.  hour  is  read  from  the  lower  mar- 
gin and  is  1.93  lbs.  ^  Following  up  vertically 
opposite  the  same  point  of  intersection  to  the 
line  corresponding  to  $4.60  on  the  right  mar- 
gin and  reading  the  nearest  curve  cutting  this 
last  intersection,  we  find  that  the  cost  for  fuel 
per  e.  h.  p.  hour  will  be  $0,004. 

It  will  be  noted  that  in  almost  all  cases  it 
will  be  necessary  to  interpolate  the  readings 
between  the  verticals  representing  the  pounds 
of  fuel  per  h.  p.  hour  which  are  sub-divided 
in  divisions  of  0."25  -rounds  each ;  and  also  the 
curves  giving  the  cost  for  fuel  per  h.  p.  hour 


OuticFtofGosPerLbFuel 

30      50  40      30     25       20 15 


;a> 


/     Z    3    i     5    a     IS     S    10  II    IZ   13  14 
Lbs  fuel  Per  HP  Hour 

:  Fig.   10 — Producer  Gas — Cost  of   Fuel    Por 
Horsepower    Hour. 

•which  are  sub-divided  into  one-half  mill  di- 
visions, and  this  condition  holds  for  all  of 
the-  fuel  Diagrams,  Fi-s.  9,  10  and  11.  With 
a  little  care  in  reading  the  results  should  be 
accurate  within  one-half  of  one  per  cent. 
The  toal  annual  cost   ir.r  ccal  in  the  three 


hypothetical  operating  conditions  f or  *' «  ^< 
000  e.  h.  p.  capacity  steam  plant  P'-Y'^""?^^.^. 
scribed  will  be  as  follows  :-Case  1-9,00.)  000 
e  h  p  hours  X  $0.0035  =  33,600 ;  Ca=e  U— 
21024%)0  e.  h.  p.  hours  X  $0.0035  =  $73,.584; 
and  Case  111-28,032,000  e.  h.  p.  hours  X 
$0.0035  =  $98,112. 

The  fuel  required  in  a  gas  plant  of  correspond- 
ing rated  capacity  can  be  determined  from 
Figs  2  and  10.  From  Fig.  2  the  net  efficiency 
of  the  gas  electric  plant  at  the  generator 
terminals,  or  the  switchboards  is  23.6  per  cent. 
Using  the  same  grade  of  bituminous  coal,  as 
that  employed  in  the  steam  plants,  having 
14,400  B.  T.  U.  per  pound  of  fuel,  the  amount 
of' coal  required  per  e.  h.  p.  hour  will  be  (2,545 
H-  0.236)  -H  14,400  =  .75  lbs.  For  one  theor- 
etical horse  power  requires  2,545  B.  T.  U.  per 
hour,  and  with  23.6  per  cent  efficiency,  2,545 
-^  0  236  =  10,783  B.  T.  U.  will  be  required 
per  e.  h.  p.  hour,  or  10,783  -^  14,400  =  0.75 
lbs.  of  coal  per  e.  h.  p.  With  co«l  costing 
$4.60  per  ton,  the  cost  per  e.  h.  p.  hour  from 
Fig.  10  can  be  obtained  as  follows  :—Lxicate 
on  the  lower  margin  the  pounds  of  fuel  per 
h.  p.  hour  and  trace  vertically  to  the  intersec- 
tion of  the  horizontal  line  corresponding  to 
the  price  of  $4.60  on  the  right  mar^n.  The 
point  of  intersection  in  this  instance  falls 
about  midway  between  the  curves  $0,001  and 
$0.0(12,  hence  the  cost  for  fuel  per  e.  h.  p.  hour 
is  $0.0015,  or  per  year  for  Case  I— 9,60O',0OO 
e  h.  p  hour  X  $0.0015  =  $14,400;  for  Case 
11—21,024,000  X  $0.0015  =  $31,5:36.  and  for 
Case  111—28,032,000   X  $0.0015  =  $42,048. 

The  producer  manufacturer  can  give  defi- 
nite guarantees  for  the  efficiency  of  his  equip- 
ment with  a  stipulated  quantity  of  fuel  This 
efficiency  will  range  from  60  to  80  per  cent 
depending  upon  the  grade  of  fuel.  From  coal 
containing  14,400  B.  T.  U.  witli  a  producer 
efficiency'of  80  per  cent— 11.52n  B.  T.  U.  will 
be  delivered  in  the  gas.  The  volumetric  qual- 
ity of  the  gas  must  be  determined  by  test, 
and  with  the  high  grade  fuel  under  considera- 
tion, approximately  80  cu.  ft.  of  gas  can  be 
generated  from  one  pound  of  coal  and  one 
cubic  foot  of  gas  will  contain  11,520  h-  80  ^ 
144   B.  T.  U. 

It  is  customary  to  guarantee  gas  engines 
on  the  basis  of  the  gas  consumption  per  B.  H. 
P.  hour.  On  Fig.  2  the  efficiency  at  the  en- 
gine shaft  is  given  as  24.8  per  cent,  hence  the 
efficiency  of  the  engine  is  (24.8  -^  80)  X  100 
=  31  per  cent  and  2,545  ^  0.31  B.  T.  U.  will 
be  required  per  B.  H.  P.  hour,  or  8.210  -^  144 
=  57  4-  cubic  feet  of  gas  containing  144  B. 
T.  U.  per  pound.  With  electric  generators  of 
95  per  cent  efficiency  the  cubic  foot  of  gas  per 
E.  H.  P.  hour  wilfbe  57  h-  0.9,5  =  60.  This 
figure  can  be  checked  from  Fig.  2  as  follows : 
—23.6  -^  0.80  =  29.5  and  2545  -^  29.5  =  8627 
B.  T.  U.  required  per  E.  H.  P.  hour,  or  8627 
-^  144  =  59.91  cu.  ft.  of  gas  which  is  prac- 
tically 60  cu.  ft.  as  previously  determined. 

It  must  be  remembered  that  the  efficiencies 
given  on  Fig.  2  are  for  a  gas  electric  power 
plant  in  perfect  physical  condition  and  skil- 
fully operated.  In  ordinary  practice  it  is  to 
be  expected  that  the  figures  would  not  ob- 
tain, particularly  the  engine  efficiencies  as  the 
manufacturers  would  be  inclined  to  offer  as 
a  maximum  guarantee  the  equivalent  of  10  cu. 
ft.  of  gas  containing  1000  B.  T.  U.  which  is 
equivalent  to  an  efficiencv  of  2545  -r-  (10  X 
1000)  X  100  =  25.45  per  cent,  m.aking  the 
total  efficiency  to  the  switchboard  25.45  X  .8 
(the  producer  efficiency)  X  .95  (the  gen.  effi- 
ciency) =  19.25  per  cent  instead  of  23.6  per 
cent  as  given  on  Fig.  2  and  the  coal  consump- 
tion (3545  H-  0.1925)  -^  14,400  =  0.92  lb.  per 
e.  h.  p.  hour  instead  of  the  0.75  lb.  previously 
.given.  To  apply  the  diagram  Fi.g.  10  with  a 
known  »ngine  guarantee  and  quality  of  fuel 
the  following  example  is  cited  -.—Given,  a  peat 
fuel  from  wdiicli  30.3  cu.  ft.  of  gas  containing 
175.8  B.  T.  U.  can  be  generated  per  ponnd  of 
fuel  (see  Table  III),  costing  .$2  per  long  ton; 
an  engine  -n-hich  is  guaranteed  to  develop  1 
B.  H.  P.  hour  with  12.264  B.'  T.  U  or  with 
12,264  -i-  175.3  =  70  cu.  ft.  of  gas  and  an 
electric  generator  efficiency  of  9i  per  cent 
making  the  cubic  feet  of  gas  per  e.  h.  p  hour 
70   -^   0.91   =   77.     Locate  on   the  left   hand 


margin  the  77  cu.  ft.  per  h.  p.,  follow  honzon- 
tally  to  the  right  hand  until  the  line  intellects 
the  diagonal  representing  30.3  cu.  ft.  of  gas 
per  pound  of  fuel,  as  noted  at  the  top  of  the 
diagram ;  from  this  point  of  intersection  drop 


.01  M  sb  .06  10  i:  .-:  .-.    "  -  - 
6al  Ions  Oil  Per  HPHoi/r 


Fig.   It — Oil- 


-Cost  of  Fuel   Per   Horsepower 
Hour. 


venically  to  the  horizontal  line  corresponding 
to  the  price  for  the  fuel,  as  noted  on  the  left 
margin,  i.  e.  $2,  and  read  from  the  curve  the 
cost  of  fuel  per  h.p.  hour  which  is  in  this  case 
$0,002. 

Fuel  oil  can  be  purchased  locally  for  some- 
what less  than  3  cts.  per  gallon  and  the  oil 
engine  manufacturers  will  guarantee  a  con- 
siunption  of  il.()7.")5  gals,  per  E.  H.  P.  hour,  in- 
cluding the  auxiliaries,  when  the  engine  is  di- 
rect connected  to  a  generator  of  95  per  cent 
efficiency.  Knowing  the  cost  of  oil  and  the 
engine  economy  the  cost  per  E.  H.  P.  hour 
for  fuel  can  be  obtained  from  Fig.  11  as  fel- 
lows :  Locate  the  gallons  of  fuel  per  h.  p. 
hour  on  the  bottom  of  the  diagram  and  trace 
up  vertically  to  the  intersection  of  the  hori- 
zontal corresponding  to   the  price  per  gallon 
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Fig.    12— Cost    of     Labor;     Steam     Electric 

Plants. 


for  oil  as  given  on  the  left  hand  margin, 
reading  the  cost  per  H.  P.  hour  from  the 
curved  lina  at  the  above  intersection  which 
is  with  the  foregoin,;  conditions  $0.0033. 
Then  the  fuel  cost  per  vear  for  a  plant  of 
4,000   E.   H.   P.   rated  capacit>-  will  be:— Case 
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1—9,600,000   X   $0.0023  =  $22,080;  Case  II— 
$48,355,  and  Case  III— $64,474. 

LABOR. 

The  operators,  including  all  of  the  laborers 
employed  in  connection  with  the  operation  of 
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Fig.  13 — Cost  of  Labor;    Producer  Gas  Elec- 
tric   Plants. 


a  plant,  exclusive  of  those  engaged  on  its  re- 
pairs, are  the  sole  influence  which  can  make 
it  produce  power  with  efficiency  and  economy. 
No  matter  how  carefully  the  designing  en- 
gineer selects  the  equipment  and  arranges  the 
laj-QUt ;  no  matter  how  tinely  balanced  and 
adjustable  the  entire  scheme  may  be,  to  meet 
the  requirements  of  a  particular  service,  un- 
less the  controlling  labor  organization  is 
trained  to  realize  to  the  best  advantage  all 
of  the  facilities  afforded,  no  amount  of  per- 
fected appliances  can  compensate  for  unskill- 
ful manipulation  1  This  statement  does  not 
mean  that  a  power"station  must  be  manned  by 
a  crew  of  skilled  mechanics,  or  power  ex- 
perts, or  that  it  must  be  operated  by  a  set  of 
theoretical  rules,  that  would,  undoubtedly, 
defeat  the  very  purpose  for  which  they  were 
created;  but  it  does  mean  that  each  depart- 
ment must  be  under  the  control  of  men  who 
know  what  the  apparatus  is  supposed  to  ac- 
complish and  who  are  fully  conversant  with 
the  various  combinations  and  adjustments  that 
will  yield  the  desired  result.  It  is  not  even 
necessary  and  often  inadvisable  for  the  at- 
tendants to  know-  whv  certain  conditions  ob- 
tain with  a  given  combination  provided  they 
are  certain  that  they  do  accomplish  certain 
results. 

It  is  important  that  one  man  should  be  thor- 
oughly familiar  with  each  and  every  detail 
of  a  given  plant,  and  that  he  have  full  charge 
of  its  operation.  Beyond  this  single  compe- 
tent operator,  or  sunervisor,  the  assistants 
need  not  be  specialists  except  as  they  be- 
come trained  to  deftly  perform  ^  the  certain 
specific  duties  placed  upon  them.  The  proverb 
that  "a  little  learning  is  a  dangerous  thing" 
applies  aptly  to  the  station  operator  who  has 
acquired  a  sufficient  insight  into  the  mechanics 
of  his  work  to  incite  his  constant  tinkering 
with  the  equipment,  making  minor  adjust- 
ments and  changes  here  and  there,  until  he 
'inadvertently  oversteps  his  knowledge  and 
causes  a  mixup  which  damages  or  demolishes 
thousands  of  dollars'  worth  of  machinery. 
A  skillful  commander,  with  a  corps  of  well 
trained  privates,  faithful  in  the  performance 
of  the  duties  consigned  to  them,  forms  a 
much  more  satisfactory  and  safe  working 
crew  for  a  power  sta'ion  than  a  contingent 
of  petty  officers  each  '''-iipressefl  with  the  im- 
portance of   his  positi  n   and  ability. 


The  labor  required  for  a  given  plant  de- 
pends upon  the  "rated"  working  capacity  and 
the  hours  of  operation  per  year.  The  rated 
or  normal  capacity  of  the  4000  h.  p.  plant  un- 
der consideration  is  3,200  E.  H.  P.  Figures 
12,  13  and  14  show  the  number  of  men  re- 
quired per  shift,  and  the  average  wages  per 
shift  per  hour  for  steam,  gas  and  oil  electric 
power  plants.  These  diagrams  do  not  include 
the  repair  crew,  which  may  or  may  not  com- 
prise part  of  the  station  organization  depend- 
ing on  whether  or  not  the  olant  is  co-related 
to  some  industry,  or  is  an  isolated  proposi- 
tion. From  I'"ig.  12  the  cost  for  labor  per 
E.  H.  P.  hour  in  a  steam  electric  plant  of 
3,200  h.  p.  working  capacity  is  found  by  locat- 
ing on  the  left  margin  3,200  h.  p.,  and  foUow^- 
ing  this  line  horizontally  to  the  right  to  the 
intersection  of  the  curve  marked  "Wages  per 
hour  for  whole  plant"  and  reading  from  the 
vertical  at  this  intersection,  on  the  lower 
margin  the  amount,  which  is  S2.02.  Then  the 
cost  per  year  for  labor  w-ill  be  in  Case  I — 
3,000  hrs.  X  $2.02  =  $0,060;  Case  11—6,570 
hrs.  X  $2.02  =  $13,271,  and  Case  111—8,760 
hrs.   X  $2.02  =  $17,695. 

The  wages  for  gas  and  oil  plant  operation 
is  similarly  determined  from  Figures  13  and 
14,  and  are  as  follows  : — for  gas.  Case  I — 3,000 
X  $1.41  =  $4,230;  Case  11—6,420  X  $1.41  = 
$9,264,  and  Case  111—8,760  X  $1.41  =  $12,352, 
and  for  oil.  Case  1—3,000  X  $1.12  =  $3,360; 
Case  11—6,570  X  $1.12  =  $7,358,  and  Case  III 
^S,760    X   $1.12  =  $9,811. 

When  the  oil  engine  is  constructed  in  larger 
units  than  the  present  standard,  the  operating 
labor  cost  will  be  reduced. 

DEPRECl.^TION,    REP.-\IRS    AND    IMPROVEMENTS. 

There  is  a  wide  divergence  of  opinion  as 
to  the  method  of  computing  or  allowing  for 
depreciation  in  connection  with  power  plants, 
and,  in  fact,  as  to  the  true  meaning  of  the 
term  "depreciation."  Its  literal  definition  is 
"the  act  of  lessening  the  worth  of;"  hence 
all  factors  which  lessen  the  value  of  a  plant 
must  be  taken  into  consideration,  including 
wear,  inadequacy,  age  and  obsolescence.  It 
is  claimed  by  many  managers  that  the  repairs 
and  improvements  made  in  the  ordinary 
course  of  operation  cover  all  that  it  is  neces- 
sary to  allow  for  depreciation,  reasoning  on 
the  theory  that  if  a  plant  is  kept  in  prime 
physical  condition  it  appreciates.  This  logic 
may  at  first  sound  reasonable  and  it  is  prac- 
tically true  so  far  as  the  immediate  physical 
condition  is  concerned,  but  in  time  if  this 
policy  was  pursued  to  its  ultimate  limit,  it  will 
be  found  that  repairs  will  not  longer  keep 
the  equipment  in  working  order  and  renew- 
als become  imperative,  hence  age  occasions 
an  expenditure  which  is  chargable  to  the  fo^t 
operation. 

Should  the  growth  of  a  power  service  be 
rapid,  the  demands  upon  the  equipment  and 
buildings  may  soon  exceed  their  capacity, 
then  the  value  of  a  plant  in  perfect  condition 
may  be  suddenly  reduced,  due  to  its  in- 
adequacy, and  its  compulsory  abandonment  in- 
curs an  expense  which  is  chargeable  to  />(Jif 
operation. 

If  improvements  in  apparatus  are  devised 
which  make  the  equipment  of  a  plant  ineffi- 
cient when  compared  with  the  more  recent 
developments,  economy  demands  that  the  in- 
ferior outfit  should  be  supplanted,  and  the 
discarding  of  apparatus  mechanically  in  ex- 
cellent preservation,  occasions  a  depreciation 
in  its  value,  due  to  obsolescence  which  is 
chargeable  only  to  past  operation. 

.-V  depreciation  allowance  does  not  mean  ex- 
penditure, but  the  setting  aside  of  certain 
sums  in  anticipation  of  future  losses  from  any 
or  all  of  the  above  causes,  thus  making  the 
project   self-sustaining   from   its   inception. 

There  is  no  definili  basis  or  establisheil 
standard  for  detcrminiiiL;  the  amount  of  de- 
preciation lo  be  allowed  per  annum  for  the 
several  component  pnrls  of  a  power  plant, 
this  condition  is  lar..;i 'v  due  lo  the  contra- 
dictory decisions  th.it  h.ive  been  rendered  by 
the  courts  in  relation  \o  this  subject,  com- 
bined with  the  enti.rlv  different  view-points 
which  must  be  assutr.rrl  when  placing  the  de- 
preciation on  a  projeciod  plant  gn  a  "going" 


proposition.  In  the  first  instance  it  becomes 
necessary  to  assume  a  reasonable  period  of 
normal  life,  and  to  distribute  the  depreciation 
reservations  in  some  equitable  manner  over 
this  period,  so  that  at  the  end  of  the  prede- 
termined time  there  will  be  available  a  sum 
sufficient  to  replace  the  property.  In  the  case 
of  a  "goino'"  proposition  the  theoretical  de- 
preciation as  previously  outlined  cannot  be 
justly  applied,  for  a  plant  may  have  nearly 
reached  its  theoretical  limit  of  life  yet  still 
be  in  such  e.xcellent  physical  condition  that 
it  fully  meets  the  requirements  of  the  im- 
posed service,  and  to  deduct  from  its  cost 
the  theoretical  depreciation  would  make  its 
present  worth  only  the  scrap  value  of  the 
equipment,  an  appraisal  which  the  actual  con- 
ditions controverts. 

For  buildings  of  a  permanent  character  from 
1  to  l''i  per  cent  of  the  cost  per  annum  has 
been  found  to  be  a  sufficient  allowance  for 
depreciation ;  for  steam  engines  and  turbines 
from  3  to  6  per  cent ;  for  electric  generators, 
from  3  to  7  per  cent ;  for  boilers,  from  5 
to  10  per  cent ;  for  steam  pumps,  from  5  to 
7  per  cent :  for  switchboards,  from  3  to  5  per 
cent ;  for  condensers,  from  4  to  10  per  cent : 
for  gas  producers,  from  3  to  8  per  cent;  for 
gas  and  oil  engines,  from  4  to  7  per  cent,  and 
for  machinery  foundations,  the  same  as  that 
allowed  for  the  apparatus  which  they  sup- 
port. 

The  average  depreciation  per  annum  for 
a  complete  steam  electric  power  plant  will  be 
about  4  per  cent  of  its  total  cost :  for  a  gas 
electric  plant,  5  per  cent,  and  for  an  oil 
electric  plant  5%  per  cent ;  provided  the 
property  is  kept  in  good  physical  condition 
by  proper  maintenance  and  repairs. 

On  the  basis  of  the  above  percentages,  the 
annual  depreciation  for  the  hypothetical  plants 
cited,  will  be  as  follows : — lor  steam.  $224,000 
X  0.04  =  $8.960 :  for  gas.  $280.0(mi  X  0.05  = 
$14,000,  and  for  oil.  $400.0i"i  X  D.o.i.",  =  $22,- 
000. 

The  hours  of  operation  ha\e  but  slight 
bearing  on  the  depreciation  of  equipment,  for 
if  kept  in  proper  repair,  continuous  operation 
does  not  cause  much  greater  depreciation  then 
that  occasioned  by  intermittent  service,  in  fact, 
power  equipment  operating  for  only  a  por- 
tion of  the  time  is  subjected  to  temperature 
strains  that  are  more  conducive  to  its  de- 
struction than  the  mechanical  wear  that  is  im- 
posed upon  it  by  continuous  operation ;  but 
the  cost  of  maintenance,  repairs  .ind  supplies 
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Fig.  14 — Cost  of  Labor:   Oil  Electric   Plants. 

varies  proportionally  with  the  "capacity"  fac- 
tor. 

The  repairs  and  supplies,  including  I.ibor 
and  materials,  for  steam  plants  having  from 
80  to   100  per  cent  "cap.icity"  factor,  will  be 
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about  2  per  cent  of  the  first  cost;  for  from 
50  to  SO  per  cent  cap.  factor,  l.io  per  cent 
of  cost,  and  for  from  20  to  50  per  cent  cap. 
factor,  1.0  per  cent  of  cost;  and  for  oil  and 
gas  plants,  with  80  to  100  per  cent  cap.  factor, 
2V>  per  cent,  from  50  to  80  per  cent  cap.  fac- 
tor, 2  per  cent,  and  from  20  to  50  per  cent 
cap.   factor,   1.T5   ler  cent. 

Then  for  the  hypothetical  plants,  the  annual 
repairs  and   supply  cost  will  be: 

*^* Steam  $224,000  X  0.015    =  $3,330 

Gas  280,000  X  0.0175  =    4.900 

Oil  .::;; 400,000x0.0175=  7,000 

"^"st'ea^       $224,000  X  0.0175  =  $3,920 

Gas  ■■■■■ 2S0,000  X  0.02      =    5.600 

Oil  . : : : 400,000  x  0.02   =  s.ooo 

^"lt"lm  $224,000  X  0.02      =  $4,480 

Gas 280,000  X  0.025    =    7,000 

Oil  . : : : : 4oo;ooo  x  0.025  =  10.000 

T.WES,    INSURANCE    AND    INTEREST. 

The  taxation  charges  depend  entirely  upon 
local  conditions,  but  it  is  safe  to  assume  that 
the  valuation  placed  upon  power  plant  prop- 
erty will  not  exceed  60  per  cent  of  its  first 
cost,  or  the  replacement  cost,  and  that  a  fair 
average  rate  of  taxation  in  Maine  will  be 
2  per  cent.  Insurance  rates  also  depend  upon 
local  conditions,  but  VL-  of  one  per  cent  on 
60  per  cent  sf  the  property  cost  is  about  a 
fair  average  allowance.  Estimating  on  •2V2 
per  cent  of  60  per  cent  of  the  cost  for  the 
plants  under  discussion,  the  annual  charges 
for   taxes  and   insurance  will   be  as   follows : 

Steam       0.60  X  $224,000  X  0.025  =  S3.:i6ii 

3as    0.60  X    280.000X0.025=     4,200 

OU 0.60X    400,000x0.025=    6.000 

The  interest  charges  are  readily  obtained 
for  an  independent  power  plant  depending  for 
its  solvency  on  ^n  income  from  the  sale  of 
power,  as  the  capitalization  and  the  accounting 
are  not  involved  with  other  branches  of  indus- 
try; but  a  power  plant  built  and  operated 
in  conjunction  with  a  mill  offers  a  more  diffi- 
cult problem,  as  the  separation  of  accounts 
will  usually  demand  some  abstruse  disburse- 
ments of  costs  which  may  either  favor  or 
handicap  its  showing.  The  thoughtful 
business  man  will  concede  that  the  power 
plant  should  pay  for  itself,  and  that  the  power 
to  adopt  will  be  that  which  yields  a  maximum 
return  on  the  tolal  invcstiiieiil  for  the  entire 
mill  property. 

A  shoe  manufacturer  would  not  entertain 
a  proposition  for  the  preparation  of  his  own 
leather  if  by  so  doing  he  reduced  the  net  per 
cent  of  profit  on  the  whole  plant  investment, 
even    though     the     annual     expenditure    for 
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leather  was  -terially  i^ed^  a^  the  same  ^^^J^l^^  ^^^^^'IC^'^^^^^^^t 

process, of  reasoning  ^^ould  be  applied  to    ne  J^^^^^    ^^^    .condensing    water     for    steam 

generation  of  power    J°  \>i"/^"4'ifif,\Pe  of  plants   and  the   cooling  water   for   gas  plants. 

more  clearly:  we  will  take  tne  ^P^f'"*-  ';?         r  tf,                £  surface  condensers  wi     permit  the 

an  industry  which  has  -^^o'^' f  P^f^^^^^'^^.^n  Surn  of  all  the  condensed  steam  ,0  the  boiler 

",""  ^''7T    th/nnrrL?ed   oTwer   to   yield  the  amount  of  water  required  for  steam,  and 

L"^';etr,nf  o'^^V  :r'^c"ent'^^on'th^;Vowef  ^l-t  for    supply^g    gas    p^nts    about    200    lbs.    of 

IndX-now^S^c^  ^£^1   l^l   '^.  ^M<f  riiltaf  ii^r^  ordinanly  an  ™po. 

?^lfe  ^tr^nlhSL^t^^  ^e^-r  ci^L' whlrr:^  "^^^ 

of   13  5   per   cent     and     the     relative   earning  and   the  proper  amount  to  be  added   for  this 

power  of  the  propertv  has  been  reduced    (15  item  is  readily  obtained  for  any  specific  case. 

—  13.5  -^  15)    X  100  =  10  per  cent.  conclusions. 

It  follows  that  while  it  is  justifiable  to  use  j-^^   Table  V  gives   a   resume  and   summa- 

a    uniform    rate   of   interest   when   comparing  jj^^   ^f   jj^^   figures   relating  to  the   hypothet- 

the  cost  for  several  different  classes  of  power,  j^^j  pjgnjs.  which  are  distributed  through  the 

in  adopting  a  power  to  be  used  in  connection  preceding  text,  and  it  shows  the  lowest  costs 

with  any   industry,   it  is   important  that  it  be  j)^^j   ^.^j,   j,^    realized   when   generating  power 

selected  on  the  basis  of  its  intrinsic  value  to  ;,^    plants    of  the    several    types   outlined,   and 

the    entire    project,    and    not    on    its    relative  operating    under    the    most    favorable    condi- 

power  value.  tions.     The   only   items    that    can   be    reduced 

For   the  purposes   of   comparison,   we   have  i,eing  the  fuel  charges.     The  writer  wishes  to 

assumed  an  interest  of  5  per  cent  on  the  cost  ^^^^^    particular    emphasis    on    the    foregoing 

of   the  projects,   as   follows:  statement   and    to   impress   upon    the    readers' 

Steam    'slil'^M  5  n  0"  - 'uonHn  attention   the    fact   that    the   final   figures,   un- 

gr    Ito.mM  X  o;o5  =    IomVoo  der  items  Xos.  35  and  3(i,  for  the  cost  per  H. 

P    and   K    W.   hour,  are  minimum,   and  that 

WATER,  LAND  RENTAL  AND  GENERAL  EXPENSES.  ,j,g   average   cost   for   powcr  as   produced  by 

In  the  estimates  for  cost  which  accompany  plants  running  in  connection  with  an  indus- 
this  paper,  no  allowance  has  been  made  for  try  will  be  about  20  per  cent  higher  than  those 
water  charges,  land  rental  or  general  expense.  recorded  in  the  tabulation. 
These  items  will  vary  for  each  locality  and  As  intimated  in  the  introductory  remarks, 
are  readily  ascertained,  with  the  exception  of  this  paper  is  prepared  with  the  object  in  view 
general  expenses  which  will  be  regulated  by  of  aiding  in  the  education  of  the  public  in  re- 
the  policy  of  the  managers.  If  large  quantities  gard  to  the  real  value  of  Maine's  water- 
of  fuel  and  supplies  are  constantly  maintained,  powers,  at  the  same  time  we  hope  its  perusal 
tlie  interest  on  the  money  thus  invested  should  will  dispel  any  illusions  that  may  exist  as  to 
be  charged  to  the  plant  operation ;  and  if  a  the  possibility  of  generating  steam  power  in 
large  volume  of  coal  is  stored  for  a  considera-  Maine  for  $15.00  or  $16.00  per  H.  P.  year  of 
ble  period,  a  deterioration  of  about  5  per  cent  3,000  hours,  a  falsity  which  we  know  has  been 
for  each  six  months  in  storage  should  be  added  occasionally  credulously  accepted  ;  but  such 
to  the  power  cost ;  as  should  also  be  the  costs  an  accomplishment  is  impossible  unless  a  por- 
lor  clerical  work  devoted  to  the  ordering  and  tion  of  the  power  expenditure  is  eliminated 
disbursing  of  supplies  and  materials,  and  em-  by  disbursing  it  with  process  accounts;  a  pro- 
ployed  in  compiling  the  records  of  the  plant  cedure  justified  only  when  steam  is  required 
operation.  for  process,  or  heating  purposes. 

In  most  sections  of  Maine,  water  for  boiler  It  is  more  than  probable  that  the  necessity 

feed,  condensing  and  cooling  purposes  can  be  of   insuring  continuous  operation  will   compel 

secured  without  other  cost  than  that  required  the  installation  of  reserve  equipment  in  plants 

to   provide   proper   facilities   for   delivering  it  working    under    the    conditions    outlined    for 

to   the    desired   point   of   use.     If   the    water  Cases   II   and  III,  although   no  allowance  has 

must  be  purchased,  or  if  it  becomes  an   item  been  made  for  this  contingency  in  the  plants 

of  considerable   expense,  provision  should   be  cited.      The    need    for    surplus    apparatus    is 


TABL.E  v.— COMPARISON  OF  HYPOTHETICAL  PLANTS. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

S. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


!8. 
29. 

SO. 
SI. 

S2. 
S3. 

S4. 
16. 
S6. 


Item. 

Rated  E.  H.   P.   capacity  of  plant 

Normal  E.  H.  P.  capacity  of  plant 

Hours   operation   per  year 

Load  factor   

E.  H.  P.  hours  generated  per  year 

Capacity  factor    

Cost  of  plant  per  E.H.P.  of  rated  capacity 

Cost  of  complete  plant 

Price  of  fuel  per  ions  ton 

Price  of  oil  per  gallon 

Efflclency  of  boilers  or  gas  producers 

Efficiency  of  complete  oil  equipment 

B.  T.  U.  per  pound  of  fuel 

Pounds  of  steam  per  pounds  of  coal 

Pounds  of  fuel  per  E.  H.  P.  hour 

F'ounds  of  steam  per  E.  H.  P.  hour 

Cuhlc  feet  of  ga-s  per  pound  of  fuel 

B.  T.  U.  per  cubic  foot  of  gas 

Cubic  feet  of  gas  per  E.  H.  P.  hour 

B.  T.  U.  per  gal.  of  oil 

WflKht  of  one  gal.  of  oil,  lbs 

i';:i<!>.  of  oil  per  1?.  H.   P.  hour 

•■,..^t  of  fuel  per  E.   H.   P.  hour 

i:'i>.  of  fuel  per  year.  No.  ox  No.  23 

C'l.^'    of  labor  per  hour 

C'fi.^t  of  labor  per  year.  No.  3  x  No.  25.... 

Itrcentage  of  ilrat  cjst  allowed  for  de- 
preciation   

Annual  depreciation  [[ 

Percentage  of  lirst  i-'k-.x  allowed  for  re- 
pairs and  supplies 

.\imual  repair  and  supply  cost ' ' 

Taxes  and  ins'ir-.\nt<'  .it  z'''-'.;  ..i  Iterr,  No 
S  X  0.6 ..." ■  .. 

Interest  on  cost   it  :■ :      

Total  annual  expend.;',  n.-  items  N«js  "^4 
-f26-rl'8J-30-i-:il-:;i    '...""■ 

Cost  per  E.  T-1.  P.  v»a!,  X...  38-=-No    '' 

Cost  per  E.  H.  V.  hour    M-j    na  -.No    5. 

Cost  per  K.  W.  hour    litii!  !;>  .  1.2'i.. .. 

Note. — *No  allov.-an''.^  hur  t.<.\i   m'ci-.te  for 


Steam. 

4.000 

.■!.200 

3.000 

80% 

9.600.000 

27.4% 

$56.00 

$224,000.00 

$4.60 


78% 


14.400 

11.5 

1.7 

19.5 


$0.0035 

$33,600.00 

$2.02 

$0,060.00 

4% 
$8,960.00 

1.5% 
$3..160.00 

$3,360.00 
Sll. 200.00 

$66,540.00 

$20. 7'.) 

$0.00093 

$0.00866 


Case  I.  — 

Gas. 

4.000 

3,200 

3.000 

80% 

9.600,000 

27.4% 

$70.00 

$280,000.00 

$4.60 


80% 


14.400 


Oil. 

4.000 
3,200 
3.000 

80%. 
9,600,000 

27.4%, 

$ioo.0o 

$400,000.00 
$9.00 
$0.03 

26.1% 

18,4(lo 


0.75 


144 
60 


$0.0015* 

$14,400.00 

$1.41 

$4,230.00 

5% 
$14,000.00 

1.75% 
$4,900.00 

$4,200.00 
$14,000.00 

$55,730.00 

$17.42 

$0.0058  + 

$0.00725  4- 


0.53 


Steam. 

4.000 

3,200 

6.570 

80% 

21,024.000 

60% 

$36.00 

$224,000.00 

$4.60 


-  Case  II.  - 

Gas. 

4,000 

3.200 

6.570 

80% 

21.024.000 

60% 

$70.00 

$280,000.00 

$4.60 


129,000 

7.03 

0.0755 

$0.0023 

$22,080.00 

$1.13 

$3,350.00 

5H% 
$22,000.00 

1.75% 
$7,000.00 

$6,000.'i0 
$20,000.'  ) 

$80,440.00 

$2.5.1! 

$0.00f.3S 

S0.01047-- 


7S%, 


14.400 
11.5 

1.7 
19.5 


$0.0035 

$73,584.00 

52.02 

$13,271.00 

4% 
$8,960.00 

1.75%. 
$3,920.00 

.'3.360.00 
$U.200.0C 

$114,295.00 

$35.72 

JC.0O.".44 

$0.000 SO 


80% 

"l4,406 

0.75 


Oil. 

4.000 

3.200 

6.570 

80% 

21,024,000 

60% 

$100.00 

$400,000.00 

$9.60 

$0.03 


26.1%, 
18,400 


0.53 


90 

144 

SO 


$0.0015» 

$31,530.00 

$1.41 

$0,264.00 

5% 
$14,000.00 

2%. 
$5,600.00 

$4,200.00 
$14,000.00 

$78,500.00 

$24.57 

$0.00374 

$0.00467 


Steam. 

4.000 

3.200 

8.760 

80% 

28,032.000 

80%o 

$56.00 

$224,000.00 

$4.60 


Case  III.  - 

Gas. 

4.000 

3.200 

8,760 

80% 

28,032.000 

80%> 

$70.00 

$280,000.00 

$4.60 


129,000 

7.03 

0.0755 

$0.0023 

$48,355.00 

$1.12 

$7,358.00 

$22,000.00 

2%, 
$8,000.00 

$0,000.00 
$20,000.00 

$111,713.00 

$34.91 

$0.00532 

$0.00665 


78% 


14,400 

11.5 

1.7 

19.5 


$0.0035 

$98,112.0" 

$2.ii2 

$17,695.00 

4% 
$8,960.00 

2% 
$4,480.00 

$3,350.00 
$11,200.00 

$143,807.00 

$44.94 

$0,005]  :i 

$0.00641 


80%> 
14.406 


Oil. 

4.000 

3.200 

8.760 

80% 

28.032.060 

80% 

$100.00 

$400,000.00 

$9.60 

$0.03 


26.1% 
18.400 


0.75 

"so 

144 
60 


0.53 


the  return  from  reclaiming  sulpha!; 


$0.0015* 

$42,048.00 

$1.41 

$12,352.00 

5% 
$14,000.00 

2.5% 
$7,000.00 

$4,200.00 

.>14, 000.00 

$93,600.00 

$29.25 

$0.00334 

$0.00417 


129,000 

7.03 

0.0755 

$0.0023 

$64,474.00 

$1.12 

$9,811.00 

5%%, 
$22,000.00 

2.5% 
$10,000.00 

$6,000.00 
$20,000.00 

$132,285.00 
$41.34 
$0.00472 
$0.0059 


M"  an-,!-:ion:a.     (See  Text  page  227.) 
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more  urgent  (becoming  almost  imperative  if 
power  interruptions  are  to  be  avoided)  in  gas 
and  oil  plants,  on  account  of  the  small  over- 
load capacity  of  the  engines;  when  compared 
with  the  steam  engine  or  turbine  that  can  car- 
•  ry  as  high  as  50  per  cent  overload  in  an 
emergency  by  sacrificing  efficiency.  To  meet 
the  requirements  by  installing  surplus  appa- 
ratus will  add  materially  to  the  cost  per  H.  P. 
hour,  as  items  Nos.  27  to  33  inclusive  will 
be    increased. 

Fully  appreciateing  all  of  the  foregoing 
facts,  the  author  deemed  it  advisable  to  ad- 
liere  to  the  simple  cases  adopted  rather  than 
•enter  into  the  details  of  the  more  involved 
problem  with  the  attendant  discussion ;  be- 
•cause  the  examples  given  quite  clearly  illus- 
trate the  application  of  the  diagrams,  with 
less  opportunity  for  confusion  in  demonstrat- 
ing their  use  than  would  exist  if  the  problems 
were   more   complex. 

Obviously  the  data  presented  cannot  be  ap- 
iplied  indiscriminately,  for  it  is  not  to  be  ex- 
pected that  any  stereotyped  code  of  rules  can 
be  made  which  will  eliminate  the  need  of 
applying  discerning  judgment:  or  that  the  in- 
formation given  will  obviate  the  necessity  and 
advisability  of  obtaining  the  counsel  of  an 
■expert  when  a  proposition  of  importance  is 
under  consideration. 


Investigations  of  Modified  Cements  and 

of  Alkali  Action  on  Concrete  of  the 

United    States    Reclamation 

Service. 

Irrigation  structures  of  concrete  in  western 
America  are  affected  both  by  often  excessive 
■cost  of  cement  because  of  high  transportation 
•charges  and  by  the  possible  destructive  action 
of  the  alkali  soils  in  which  they  are  built. 
These  circumstances  have  naturally  led  to  a 
■study  by  the  Reclamation  Service  engineers 
•of  the  possibilities  of  using  a  modified  or 
adulterated  cement  cheaper  than  the  commer- 
•cial  Portland  cements  and  of  eliminating  alkali 
action.  In  a  paper  before  the  International 
Association  for  Testing  Materials  by  J.  Y. 
Jewett,  cement  expert,  U.  S.  Reclamation  Serv- 
-ice,  these  studies  are  briefly  reviewed  as  fol- 
lows : 

Investigation  and  Use  of  Sand-Cement. — 
Some  of  the  main  structures  of  the  Service, 
such  as  the  masonry  dams  built  to  create 
storage  reservoirs,  in  the  construction  of  which 
large  quantities  of  cement  are  used,  are  in 
remote  locations,  where  the  cost  of  this  ma- 
terial is  excessive  on  account  of  the  long  haul 
l)0th  by  rail  and  by  wagon  required  to  reach 
these  points.  Therefore,  the  feasibility  of  us- 
ing cements  of  the  general  class  known  as 
sand-cement,  made  by  regrindlng  Portland 
cement  with  certain  proportions  of  inert  ma- 
terials (such  as  rock  or  sand)  available  at  the 
sites  of  these  structures,  the  mixture  being 
aground  to  a  greater  fineness  than  that  of  the 
original  cement,  has  from  the  first  been  of 
special  interest  to  the  Service. 

An  extensive  series  of  tests  has  been  car- 
ried out  on  this  class  of  cements,  including 
Ixjth  recent  tests  and  long-time  tests,  on  which 
latter  tests  results  up  to  the  five-year  period 
liave  been  obtained.  These  tests  have  been 
made  with  the  use  of  a  variety  of  materials 
for  the  diluting  or  adulterating  portion,  in- 
•clXiding  sand  and  silt  of  various  grades,  gran- 
ites, basalts,  sandstones  and  tufas-  The  re- 
sults of  the  five-year  tests  on  these  cements 
■compare  favorably  with  those  of  Portland 
cement  at  the  same  period,  and  show  less  of 
the  retrogression  in  tensile  strength,  which 
(as  noted  above)  is  a  characteristic  feature 
of  long-time  Portland  cement  tests.  In  gen- 
eral the  results  both  of  the  long-time  tests 
and  of  those  of  more  recent  date  show  that  a 
■good  cement,  comparing  favorably  in  strength 
with  the  Portland  cement  used  in  its  manu- 
facture, can  be  made  by  this  process  with  the 
use  of  from  30  to  50  per  cent  of  the  diluting 
material,  depending  on  the  fineness  of  grmd- 
ing  practiced.  . 

in  connection  with  the  materials  u.sed  in 
these  tests  special  interest  lias  of  late  attached 
to   the   use   of   puzzolanic    material^    such   as 


tufas,  in  which  a  portion  of  the  silica  is  con-  This  problem  of  alkali  action  is  being  taken 

sidered  to  be  in  "soluble"   form  such  that  it  up  by  the  writer  from  the  engineering  point 

will  enter  into  chemical  combination  with  the  of  view  with  relation  to  its  actual  effect  on 

uncombined  lime  in  the  Portland  cement  with  engineering    structures     and    the     prevention 

which  it  is  ground.    That  such  materials  can  thereof,  and  no  attempt  will  be  made  here  to 

be  used  to  good  advantage  in  making  a  cement  discuss  the  chemical  theory  of  the  action   in- 

of   this   class   has   been   proved   by  their  sue-  volved,   further  than  to   say  that  it  seems  to 

cessful  use   for  this  purpose  in  the  construe-  be  analogous  to  a  considerable  extent  to  the 

tion  of  the  new  water  works  system   for  the  theory  of  the  destructive  action  of  sea  water 

city  of  Los  Angeles  in  California.     They  are  on  concrete,  in  which  magnesium  sulphate  is 

also  of  interest  as  being  of  possible  assistance  considered  to  be  the   principal   salt  acting  to 

in  the  solution  of  the  alkali  problem,  as  will  cause  disintegration.     This  latter  subject,  the 

be  referred  to  later.    They  are,  however,  of  a  action   of   sea   water  on   concrete,   as   is   well 

lower  specific  gravity  than  most  of  the  other  known,  has   for  many  years  been   under  dis- 

materials     (such    as    quartz    sands,    granites,  cussion   by   European   cement   authorities,   and 

etc.)    which  are  generally  available   for  mak-  the   results  of   their   investigations   have   been 

ing  a  cement  of  this  class,  and  in  the  writer's  of  much  interest  in  studying  the  alkali  prob- 

opinion  it  has  not  yet  been  proved  that  they  lem  here  referred  to. 

should  be  chosen  in  preference  to  these  latter  It  may  be  noted  in  connection  with  this 
materials  when  both  are  available,  as  on  ac-  matter  that  in  the  work  of  the  Reclamation 
count  of  their  lighter  weight  they  would  tend  Service  no  very  large  amount  of  actual  finan- 
to  produce  a  cement  of  a  lower  strength  than  cial  loss  has  yet  been  sustained,  no  large  struc- 
these  heavier  and  harder  materials.  tures  having  thus  far  been  attacked.  The  sit- 
As  a  result  of  the  above  investigations  the  nation  is,  however,  sufficiently  serious  to  re- 
use of  cements  of  this  general  class  has  been  quire  thorough  investigation  and  the  finding 
adopted  for  two  large  masonry  dams,  and  for  of  a  remedy  if  possible. 

the  auxiliary  works  in  connection  with  a  large  The  conditions  most  favorable  to  attack  ap- 
earthen  dam  whose  construction  work  is  about  pear  to  be  where  the  concrete  in  small  struc- 
to  be  commenced  by  the  Service.  Grinding  tures  such  as  culverts,  etc.,  is  subject  to  the 
mills  will  be  erected  and  the  sand-cement  action  of  seepage  water  coming  through  from 
manufactured  at  the  sites  of  these  structures,  the  soil  at  the  back,  or  of  water  which  has 
using  Portland  cement  purchased  in  the  usual  become  highly  saturated  and  concentrated  ow- 
manner,  and  the  field  materials  available  at  ing  to  light  and  sluggish  flow  in  the  water 
these  points.  courses  in  which  these  structures  stand.  Con- 
With  regard  to  the  general  use  of  cements  ditions  of  alternate  exposure  to  water  and 
of  this  class,  it  is  evident  that  they  are  not  air  as  produced  by  a  varying  flow  in  these 
applicable  for  use  on  small  structures  in  scat-  water  courses  are  also  especially  favorable  to 
tered  locations,  on  account  of  the  cost  of  erec-  the  development  of  this  action.  It  is  hardly 
tion  and  operation  of  the  grinding  plant  re-  necessary  to  add  that  the  character  of  the  con- 
quired.  In  the  case,  however,  of  a  single  Crete  also  has  a  marked  effect  on  the  extent 
structure  requiring  a  large  amount  of  cement,  to  which  the  destructive  action  will  take  place, 
and  located  at  a  point  where  the  cost  of  Port-  a  dense,  well-made  grade  of  concrete  being  of 
land  cement  is  high,  it  would  appear  that  they  course  more  impervious  and  less  readily  at- 
can  be  safely  used,  provided  proper  care  is  tacked  than  concrete  of  a  less  dense,  porous 
exercised  in  the  selection  of  materials  and  in  nature. 

the  process  of  manufacture,  with  a  consider-  In  this  connection  (if  a  reference  to  the 
able  saving  in  ths  cost  of  the  structure  as  a  matter  of  workmanship  as  relating  to  the  work 
result.  of  the  Reclamation  Service  is  allowable)  it 
Disintegration  of  Concrete  by  Alkali  Action.  may  be  stated  that  on  a  recent  visit  by  the 
— Among  the  problems  met  by  the  engineers  writer  to  one  of  the  projects  of  the  Service 
of  the  Reclamation  Service,  as  well  as  by  oth-  where  alkali  conditions  are  prevalent,  a  marked 
er  engineers  in  the  arid  regions  of  the  western  contrast  was  noted  between  a  tunnel  lining 
states,  is  that  of  the  destruction  of  concrete  on  this  project,  which  was  in  excellent  con- 
by  alkali  action  under  certain  conditions  and  dition.  and  another  on  private  work  in  the 
in  certain  localities.  same  vicinity,  which  had  been  badly  attacked 
These  arid  regions  contain  numerous  de-  by  alkali  action,  and  where  the  concrete  work 
posits  of  so-called  "alkali"  and  in  many  places  was  evidently  of  an  inferior  quality.  It  is 
the  ground  waters  are  strongly  impregnated  also  probable  that  the  character  of  the  ma- 
with  these  salts  in  solution.  This  general  lerials  used  for  concrete  aggregates,  as  well 
term  "alkali'  'is  used  to  include  a  variety  of  as  the  workmanship,  may  have  some  influence 
substances,  of  which  the  salts  of  sodium  and  in  the  matter.  Therefore,  the  investigation 
potassium  are  among  tlie  most  common,  al-  of  the  materials  available  for  this  purpose,  the 
though  salts  of  calcium  and  magnesium  are  desirability  of  which  has  been  previously  re- 
also  included  in  the  general  term.  As  the  use  ferred  to  in  a  general  way.  becomes  of.  special 
of  cement  and  concrete  in  these  regions  is  a  importance  where  work  is  to  be  carried  on 
comparatively    recent    matter,    any   effect   that  under  alkali  conditions. 

this    alkaline    water    might    have    on    concrete  To  refer  briefly  to  the  best  method  of  remc- 

structures  with  which  it  comes  into  contact  has  dying   the   difliculty,   it   is   apparent    from   the 

until   recently  been  a  matter  of  conjecture  if  above   that   the   main   point   is   the   production 

it  has  been  considered  at  all.  of  a  dense  and  impervious  concrete,  such  that 

Investigation  of  the  subject,  in  the  form  of  seepage    of   the   alkaline   waters   through   the 

analysis    of    samples    representing    the    alkali  concrete   will    be    prevented.      .\s   to   whether 

deposits  and  the  ground   waters  where  disin-  this  can  be  best  brought  about  by  the  use  of 

tegration    has   occurred,    shows    that   the    sul-  a   specially   prepared   rich   and   dense   mixture 

p'.iates,  and  especially  sodium  and  magnesium  without    any     other     form     of    treatment     or 

sulphates,    either   singly   or   together,   are   the  whether    some    form   of    waterproofing   trcnt- 

principal  salts  acting  to  cause  this  disintcgra-  mcnt   will   be  the  best   solution   is   a  question 

tion-     The   following  arc  some  representative  now    under    investigation.      Considerable    lab- 

•uialyses  of  waters  collected  at  points  where  oratory  work  has  been  done  along  this  line, 

disintegration    of    concrete    has    taken    place  but  without  any  very  definite  results,  and  plans 

from  this  cause.  ^^<^  "'^^^'   under  way   for  a  series  of   experi- 

TABLE  I  -.ANALYSIS  OF  DESTRUCTIVE  ALKALINE    WATERS 

, Parts  per  Million. \ 

1  2  3  ■»  6  « 

Ahmilnum   sulphate    ,555  ij,;  

Calcium  carbonate   ''™  J^fJ  ••"  

fv  l'!"!!;  ^■!;lSh.?n> ;.■.■.■.■.■.■.'.'       ■.■.'.■.         usi         mi         1482         i«76         i«9n 

Caklinn    sulphate    ■•::  ,„  ,,-  j^r 

M.n.em-sUim  carbonate  *'"'"  '"  '"'  jgj 

^t^^^^^  suipi;^  •::::::::.:::::::::::.-■:    '^^"o      its       iki      iioi      7^95      .s?.. 

Potassium    i  hlorkle    n-Vn'iZ  "«             "Ot 

I'olassUim   sulphate    "'^"p  ■'  ;;;;  '^js  'sm 

Sortlum   carbonate    J  ;,,  j^  g,  ,,o  4149 

Sod  urn  chloride   ,  -„  .„2i  364«  TISO  JBS06 

Sodium   sulphate    -y'^           

„   .    ,  •,;ii:;o  TSO:'  S670  131S2  39490  9077 

Total 
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incuts  to  try  out  under  actual  conditions  as 
existing  in  :the  field,  the  most  promising 
among  the  various  remedies  which  have  been 
proposed  for  the  difficulty.  This  scries  of 
experiments  will  include  trial  of  cements 
made  by  regrinding  Portland  cement  with  cer- 
tain proportions  of  puzzolanic  materials  such 
as  tufa  (as  mentioned  in  connection  with  the 
matter  of  sand-cement),  the  results  of  which 
will  be  watched  with  considerable  interest,  as 
the  use  of  cements  of  this  class  has  been 
recommended  by  certain  European  authorities 
in  connection  with  seawater  work,  to  which 
the  alkali  problem  as  above  noted  is  closely 
allied. 


Accelerated  Tests  for  Constancy  of 
Volume  in  Portland  Cements. 
There  are  few  qut^ti(lns  in  cement  testing 
about  which  there  is  greater  difference  of 
opinion  than  the  question  of  the  value  of  ac- 
celerated tests  for  constancy  of  volume.  In 
Europe  the  controversy  between  the  advocates 
and  the  opponents  of  this  test  has  been  par- 
ticularly active  and  in  several  of  the  papers 
presented  to  the  International  Association  for 
Testing  Materials  the  discussion  is  continued. 
Since  the  status  of  the  controversy  is  quite 
well  summarized  in  them,  we  abstract  two  of 
these  papers  here. 

ACCELiR-ATED  TESTS    IN   GERMANY. 

The  accelerated  test  for  volume  constancy, 
says  Prof.  Max  Gary,  was  discussed  as  far 
back  as  the  Zurich  meeting  of  the  Interna- 
tional Congress  for  Testing  Materials.  At  that 
time.  Dr.  P.  Priissing  exhibited  samples  con- 
taining 50  per  cent  of  highly  expansive  con- 
sritutents,  but  so  finely  ground  that  they 
slaked  readily,  without  expansion,  on  being 
stirred  up  with  a  large  volume  of  water, 
though  when  mixed  with  only  a  little  water, 
for  the  production  of  cement  ware,  consider- 
able expansion  occurred.  Thus,  even  at  that 
time,  proof  existed  that  a  test  in  which  the 
cement  is  mixed  with  much  water  does  not 
always  cast  suspicion  on  such  dangerous 
cements  as  those  in  question ;  and  a  desire 
arose  for  the  introduction  of  some  method  of 
testing  with  specimens  made  up  with  only  a 
little  water  (earth-damp  or  dry). 

Experiments  with  various  testing  methods 
failed  at  that  time  to  lead  to  the  desired  re- 
sult; and  in  course  of  tmie  other  proposals 
were  made  in  succession  for  the  rapid  testing 
of  cement  in  order  to  detect  any  tendency  to 
expansion.  Among  these  mav  be  mentioned : 
The  Drj-ing  test  at  100°  C.  (Darrprobe),  the 
Heintzel  ball  test  (calcination  test),  the  Mich- 
aelis  boiling  test,  the  Von  Tetmajer  ball  test, 
the  Maclay  hot  water  test  and  the  Priissing 
pressed  block  test. 

All  these  tests  met  with  opposition,  and  in 
1891  the  Association  of  German  Portland 
Cement  Manufacturers  gave  expression  to  the 
following  opinions : 

(1.)  Tlie  test  for  standard  constancy  of  vol- 
ume in  Portland  cement  is  sufficiently  decisive 
and  perfectly  adequate  for  practical  purpose,  it 
performed  with  care. 

(2.)  The  accelerated  tests,  hitherto  published. 
for  ascertaining  inconstancy  of  volume  in  Port- 
land cement  are  not  adapted  to  enable  the  con- 
sumer to  form  a  reliable  judgment  on  the 
cement,  it  being  found  that  some  Portland  ce- 
ments whicl.  tail  to  pass  the  accelerated  tests, 
prove  thoroughly  constant  in  volume  when  in 
use. 

On  tlie  other  hand,  there  were  loud  ex- 
pressions of  opinion,  narticularly  bv  von  Tet- 
majer, Bauschinger,  Ur.  Michaefis  and  C 
Priissing.  to  the  effect  that  the  standritrl  tests 
w;ere  insufficient  for  iudsing  cement,  espe- 
cially when  the  cement  vnf  intended  -^  be 
exposed  to  the  air  duriy.g  setting  in  practical 
use.  his  opposition  to  us  views  -nduced  the 
association  to  appoint  a  cop-ni;:  -v  entrusted 
with  the  solution  of  the  following  qi!e=t!3'.> : 

Does  tho  standard  tvst  for  constancy  of  vol- 
ume In  Portland  c.  n.  r.t.  ..nabie  an  I'^cu-^tc 
Judgment  to  be  for:.  -J  -.n  the  l,f ha'  .V;.  ^^\ 
cement  In  use,  or  Is  hit  olj.jot  attained  'n  a 
more  reliable  manner  by  ii,;.-  oi  t^,o  '^rcjs-d 
(accelerated)    tests?  ■■  -    .      • 


Without  delay,  the  committee  began  opera- 
tions in  collaboration  with  the  Royal  Mechan- 
ico-Technical  Laboratory  at  CharJottenburg.' 
The  laboratory  procured  ten  cements  which, 
according  to  the  users,  had  behaved  satisfac- 
torily in  practice,  though  failing  to  pass  the 
boiling  test.  All  the  cements  were  tested  by 
the  laboratory  and  by  the  members  of  the 
committee  separately,  as  regarded  their  gen- 
eral properties,  changes  of  volume  in  the 
Bauschinger  tester,  tensile  strength  and  be- 
havior under  the  above-mentioned  tests  for 
constancy  of  volume.  Moreover,  reliefs  and 
conduit  covers  were  made  from  the  cements 
at  the  cement  works  for  the  purpose  of  beiiig 
exposed  to  the  air,  subject  to  all  changes  in 
the  weather  during  setting.  The  exhaustive 
report  on  these  experiments  was  published  by 
myself  in  the  "Mitteilungen  aus  den  Konigl. 
technischen  Versuchsanstalten  in  Berlin" 
(1899,  Supplementary  issue  No.  1),  and  the 
report  was  supplemented  in  the  "Mitteilun- 
gen" for  1900,  p.  241. 

It  is  impossible  here  to  go  into  the  details 
of  the  experiments,  but  it  must  be  specially 
mentioned  that  none  of  the  so-called  "accel- 
erated" testing  methods  tried  (drying  test  at 
100°,  Heintzel  ball  test.  Von  Tetmajer  ball 
test,  Maclay  hot  water  test  and  Priissing 
pressed-block  test)  appeared  calculated  to  en- 
able a  rapid  and  reliable  judgment  to  be 
formed  in  all  cases  as  to  the  suitability  of  a 
cement  for  practical  use. 

The  experiments  showed  that  al!  ten  cem- 
ents which  passed  the  standard  test  also  ex- 
hibited constancy  of  volume  (in  the  practical 
sense)  when  used  for  making  test  pieces  and 
cement  ware.  The  practical  utility  of  the 
cements  was  also  demonstrated  by  the  in- 
creased tensile  strength  of  the  test  pieces 
when  allowed  to  harden  in  water  and  in  the 
air. 

The  assumption  that  the  standard  test  for 
judging  a  cement  is  inadequate,  especially 
when  the  cement  is  intended,  in  practice,  to 
harden  in  the  air,  failed,  therefore,  to  obtain 
any  confirmation  through  the  experiments  of 
the  committee.  That  body,  iiowever,  expressed 
its  willingness  to  carry  out  additional  experi- 
ments, and  publicly  requested  the  adherents  of 
the  accelerated  methods  of  testing  to  place  at 
its  disposal  sufficient  quantities  of  such  cem- 
ents as  passed  the  standard  test,  but  failed  to 
pass  the  accelerated  tests  and  were  found  to 
expand  in  practice.  Cements  of  this  kind 
were  to  be  forwarded  to  the  Charlottenburg 
laboratory.  In  spite  of  the  long  term  ap""- 
pointed,  no  response  has  been  received  on  this 
matter  by  the  laboratory,  and  no  experimental 
material  for  testing  in  the  above-mentioned 
manner  has  been  furnished. 

This  might  have  been  considered  as  settling 
the  matter;  but  the  laboratory  has  gone  fur- 
ther, and  has  continued  for  vears  to  keep  un- 
der observation  the  cements  "(and  the  articles 
made  therefrom)  characterized  as  highly  sus- 
picious from  the  results  of  the  accelerated 
tests  without,  however,  finding  any  alteration 
in  the  result. 

Accordingly,  the  assumption  that  the  so- 
called  accelerated  tests  for  constancy  of  vol- 
ume enable,  in  general,  a  more  accurate  judo-- 
ment  to  be  formed  on  the  suitability  of  a  cem- 
ent than  IS  done  by  the  standard 'test  should 
be  dismissed  as  erroneous.  Followins  on  the 
experiments,  however,  the  laboratory  Request- 
ed a  large  number  of  officials  to  keep  under 
observation  the  constructio-.ial  works  carried 
out  by  them  with  cements  which,  according  to 
the  accelerated  tests,  oughi  to  be  of  a  Aus- 
picious character;  and  the  results  of  such  "ob- 
servations have  been  compared  with  the  re 
suits  of  the  accelerated  tests  on  constancy  of 
volume  I  his  comparison  established  in  an  un- 
.mper.chable  manner  that  numerous  cements 
of  ditferent  origin  and  methods  of  prepara- 
tion, which  had  partially  ,.r  entirely  failed  to 
pass  the  accelerated  tests  for  constancy  of 
volume,  wen-  found  to  have  fulfilled  their 
purpose  completely,  irrespective  of  the  con- 
-i.tipns  cf  the  mixtures,  during  an  observation 
period  ox  ..M  to  18  months,  without  giving  rise 

..!^■^"''^    ^■'^^■'■J'.  laboratory    fji-    Tesiir?    Alate- 
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to  the   smallest   objection   in  connection   with 
their  constancy  of  volume. 

Furthermore,  it  has  been  established  by  a 
circular  inquiry  among  more  than  200  users 
of  cement  that  the  dubious  value  of  the  darr- 
probe and  boiling  test  in  particular  has  already 
been  recognized  in  practice,  and  that  there  is 
no  longer  any  need  for  such  tests.  In  numer- 
ous instances  (some  of  which  were  published 
in  1900)  it  was  found  that  testing  in  the 
standard  manner  sufficed  completely  to  reveal 
the  inferiority  of  a  badly  prepared  cement. 
Six  cements,  which,  on  the  basis  of  the  boil- 
ing test  and  drying  test  at  100°  C.  ought  to 
have  ranked  as  quit*  useless,  have  been  em- 
ployed, officially,  for  a  variety  of  building  pur- 
poses, e.  g.,  in  building  a  fire  station ;  fo7  con- 
crete and  rnasonry  in  harbor  work ;  in  abut- 
ments and  circumvalliation  work  in  a  fortress ; 
in  building  a  high-level  water  tank;  in  the 
piers  of  a  large  railway  bridge;  for  concrete 
floors  and  ceilings,  etc.  In  all  cases  the  work 
has  remained  under  observation  for  several 
years,  but  in  no  case,  however,  has. the  work 
given  rise  to  coniplaint  on  the  score  of  changes 
in  volume,  or  in  any  otlier  respect,  although 
the  constancy  of  volume  of  all  these  cements, 
as  determined  by  the  darrprobe,  calcination 
test  and  boiling  test,  was  open  to  the  gravest 
suspicion,  and  although  remarkable  phenomena 
were  exhibited  at  the  end  of  one  and  two 
years  by  the  test  blocks  in  air  and  water.  No 
injurious  effect  could  be  observed  in  practice 
— in  a  very  thick  concrete  wall — even  in  the 
case  of  a  cement  which  was  completelv  dis- 
integrated by  the  boiling  test,  and  showed 
reticulated  and  edge  cracks  at  the  end  of  two 
years  in  a  test  block  immersed  in  water  (see 
"Mitteilungen"  1900,  p.  57).  The  thorough- 
ness of  these  observations  and  determinations 
is  probably  unsurpassed. 

.'^fter  the  publication  of  these  results  the 
question  of  accelerated  tests  for  constancy  of 
volume  slumbered  for  some  years,  so  far  as 
Germany  was  concerned,  until  Le  Chatelier 
proposed  to  fill  the  cement  paste  into  split 
brass  rings  fitted  with  needles  and  test  the 
expansion  by  measuring  the  distance  between 
the  needle  points  after  treatment  in  hot  water. 
Hence   the   Le   Chatelier  test  is  an  improved  J 

form  of  boiling  test.  I 

Quite  recently  Dr.  G.  Hentschel  has  pro- 
posed a  modified  boiling  lest  for  cement.' 
Instead  of  performing  the  boiling  test  after 
the  block  has  been  hardened  for  24  hours,  he 
proposes  a  preliminary  treatment  to  accelerate 
the  hardening  before  applying  the  test.  The 
block  is  to  be  left  for  lo  to  20  minutes  on  a  , 

highly  absorbent  gypsum  plate,  and  then  be 
heated,  on  an  iron  plate,  over  a  naked  flame 
until  no  more  water  vapor  is  givxn  off.  After 
cooling,  It  is  immersed  for  ten  minutes  in 
water  at  room  temperature,  and  is  then  ex- 
posed to  the  air  for  three  hours,  being  finally 
boiled.  It  should  be  remarked  that  one  can- 
not expect  this  test  to  furnish  any  essentially 
different  information  from  that  given  by  the 
old  darrprobe  and  boiling  test;  and  it  will 
prove  unreliable  and  misleading  for  the  same 
reasons  as  the  older  tests. 

Greater  attention  was  bestowed  on  the  Le 
Chatelier  test,  mainly  because,  in  contrast  to 
the  other  methods,  it  furnished  values  which 
were  regarded  as  mutually  comparable.  The 
Kritish  Standard  Committee  took  up  the  Le 
Chatelier  test ;  and  from  England  this  test  was 
laid  before  the  International  Association  and 
caused  to  be  accepted  by  the  Copenhagen 
Congress,  1909,  as  a  commendable  accelerated 
test  for  constancy  of  volume,  although  a  num- 
ber of  expert  members  of  section  B  protested 
against  this  decision.  The  protest  was  entered 
in  the  minutes  of  proceedings,  and  is  now- 
brought  to  remembrance  again. 

In  justification  of  iliis^  protest,  reference 
was  made  at  Copenhagen  to  the  aforesaid  un- 
favorable experiences  with  the  boiling  test. 
It  must  be  reiterated  that  the  Le  Chatelier  test 
IS  a  boi  ing  test,  and  tlierefore  must  also  be 
judged,  like  the  old  b.,i!i„g  test,  on  the  basis 
ot  the  comprehensive  .xperiments  already  re- 
ferred to.  Moreover,  it  is  necessary  to  point 
put  the  opinion  in  wii;di  this  test  is  held  even 
in  England. 

.■\t.  a  meeting  of  the   Concrete  Institute   in 
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1910,  Mr.  Butler  read  :\  paper  on  tests  for 
constancy  of  volume,  whici;  paper  was  fol- 
lowed by  an  extremely  animated  discussion. 
The  reader  of  the  paper  supplemented  a  his- 
torical review  of  the  development  of  the  ex- 
isting tests  by  an  exposition  of  the  theoretical 
advantages  of  the  Le  Chatelier  test ;  but  on  the 
basis  of  many  thousand  'experiments  with  the 
Le  Chatelier  needle  came  to  the  conclusion 
that,  owing  to  the  often  contradictory  results 
in  cases  where  the  cements  would  have  to  be 
condemned  on  account  of  failure  to  pass  the 
Le  Chatelier  test,  the  results  must  not  be  in- 
terpreted too  strictly.  He  aiso  demonstrated 
that  divergent  results  could  be  obtamed  in 
different  localities,  and  that  the  results  also 
differed  even  when  the  tests  were  performed 
at  one  and  the  same  place  and  under  perfectly 
identical  conditions.  It  is  highly  interesting 
and  characteristic  of  the  lack  of  practical  value 
of  the  test  that  the  results  of  Butler's  experi- 
ments entirely  coincide  with  the  experiments 
(to  be  m'entioned  later)  carried  out  by  the 
Association  of  German  Portland  Cement 
Manufacturers.     Butler  found : 

In  the  first  place,  that  with  three  operators 
working  in  the  same  place  and  with  the  same 
molds,  the  results  of  the  tests  showed  extreme 
divergences.  One  operator  found  considerable 
expansion  of  the  cement,  whilst  the  other  two 
found  much  less  expansion.  .According  to  the 
result  of  the  one  test,  the  cement  would  have 
to  be  discarded  as  not  being  constant  in  vol- 
ume ;  whereas,  on  the  basis  of  the  results  ob- 
tained by  tlw  other  two,  under  precisely  equal 
conditions,  the  cement  was  not  open  to  ob- 
jection. 

In  the  second  place,  Butler  found  that  an 
extraordinarv  influence  on  the  results  was  ex- 
erted by  the  use  of  different  kinds  of  needles, 
whether  brass  or  copper,  old  or  new. 

Thirdly,  he  found  that  on  many  occasions 
the  test  pieces  gave  higher  expansion  values 
after  the  cenrent  had  been  exposed  to  the  air 
for  24  hours  or  6  days  than  when  the  same 
cem'ent  was  used  in  the  original  conditions.  He 
points  out  that,  in  the  English  method,  the 
expansion  during  the  first  24  hours— which  in 
many  cases  is  far  greater  than  the  subsequ'ent 
expansion — is  entirely  neglected  by  the  boiling 
test,  and  that  leaving  the  cement  24  hours  to 
harden  before  boihng  is  quite  an  arbitrary 
procedure. 

At  the  conclusion  of  the  paper,  the  author 
said  that,  whatever  good  reasons  might  exist, 
either  in  favor  of  or  against  accelerated  tests 
for  constancy  of  volume,  he  could  vouch,  from 
his  personal  experience,  for  the  fact  that  not 
10  per  cent  of  the  Portland  cement  made  in 
England  or  elsewhere  less  than  2U  years  ago 
would  have  been  able  to  pass  the  boiling  test 
under  the  conditions  laid  down.  If  this  test 
were  indeed  an  accurate  one  for  constancy  of 
Tolume.  the  evident  conclusion  would  be  that 
90  per  cent  of  the  total  cement  used  20  years 
ago  was  not  constant  in  volume.  This  would 
be  a  somewhat  surprising  assumption  when 
it  was  remembered  that  hundreds  of  thousands 
of  tons  had  been  used  for  important  structures 
in  different  parts  of  the  world;  and  in  view 
of  the  excellent  present  condition  of  these 
structures,  the  assumption  could  not  be  seri- 
ouslv  brought  forward. 

This  paper  was  read  at  a  meeting  under  the 
chairmanship  of  Mr.  Blount,  the  advocate  of 
the  Le  Chatelier  test  at  Copenhagen.  Mr. 
Blount's  criticism  of  the  paper  was  that  he  did 
not  agree  with  Mr.  Butler.  This  terse  but 
unfortunatelv,  merelv  ex  parte  opinion  was, 
however,  not  shared  bv  a  large  number  ot 
well  known  English  cement  manufacturers, 
who  expressed  their  agreement  with  Mr.  But- 
ler. Among  others,  objections  were  raised 
against  the  Le  Chatelier  test  by  Messrs.  Bam- 
ber.  Cooper,  Tristam,  'Watson  and  Roberts. 

So  far  as  the  Association  of  German  1  ort- 
land  Cement  Manufacturers  is  co"*-'?"^^^-, '"^ 
Le  Chatelier  test  was  first  tried,  in  1903,  by  a 
special  committee,  under  the  chairmanship  ot 
Director  Schindler.  It  appears  from  the  coni- 
prehensive  report  that,  as  was  found  by  Biit- 
ler,  there  was  no  harmon'-  between  the  results 
obtained  at  different  testi'ig  stations.  The  ex- 
periments were  continue',  on  a  larger  scale, 
in   1010  with   six  cement^.     The  reeults  were 


most  contradictory,  one  and  the  same  cement 
giving  expansions  varying  between  0  and  lO.V 
mm.  of  needle  divergence  at  different  stations. 
Schindler's  report  contains  all  the  individual 
values  and  careful  drawings  of  the  results  at 
ten  testing  stations. 

At  the  Royal  Laboratory  for  Testing  Ma- 
terials, experiments  were  carried  out  in  1911 
with  six  Le  Chatelier  needles,  of  different 
kinds  of  brass  and  copper,  and  the  experi- 
ments, like  those  of  Butler,  show  that  the 
results  of  the  Le  Chatelier  test  vary  accord- 
ing to  the  kind  of  material  and  method  of 
making  the  needles. 

Consequently,  the  apparatus  is,  in  itself,  un- 
certain and  unreliable. 

Finally,  under  the  chairmanship  of  Dr.  Stre- 
bel,  committee  No.  'V  of  the  German  .\ssocia- 
tion  for  Testing  Materials,  made  a  thorough 
investigation  of  the  Le  Chatelier  test,  and  Dr. 
Strebel  presented  his  report  to  the  twelfth 
.general  meeting  of  that  association  held  in 
biisseldorf  on  Oct.  7,  1911. 

The  experiments  led  to  the  following  con- 
clusions : 

(1.)  It  has  been  found  that  the  Le  Chatelier 
test  characterized  as  constant  in  volume  a  ce- 
ment which  exhibited  a  decided  tendency  to 
expansion  in  cold  water.  Even  it  the  cement  in 
question  be  one  of  abnormal  composition,  it 
was,  nevertheless,  bought  in  the  open  market: 
ana  consequently  the  buyer  of  such  cement 
would,  if  he  relied  on  the  results  of  the  Le 
Chatelier  test,  have  incurred  risks  by  using  the 
cement   in  practice. 

(2.)  It  was  also  found  that  the  results  ob- 
tained in  testing  one  and  the  same  cement  in 
different  testing  stations  varied  in  such  a  man- 
ner that  in  quite  a  number  of  instances  a  ce- 
ment would  pass  the  test  in  some  stations  but 
not  in  others.  The  risks  arising  from  such  un- 
reliability on  the  part  of  an  extremely  impor- 
tant test  do  not  need  to  be  enlarged  upon.  The 
matter  is  rendered  more  serious  by  the  fact  that 
the  tests  in  question  were  performed  by  skilled 
operators  exclusively,  and  in  strict  accordance 
with  the  prescribed  conditions. 

Owing  to  the  coincidence  of  these  results 
with  all  those  obtained  in  the  previous  experi- 
ments, the  committee — comprising  not  only 
manufacturers,  but  also  a  lar.ge  number  of  the 
most  prominent  cement  experts  in  Germany — 
decided  to  invite  the  German  association  to 
adopt  the  following  resolutions ; 

(1.)  The  German  Association  tor  Testing  Ma- 
terials rejects  the  Le  Chatelier  test  as  an  ac- 
celerated lest  for  constancy  of  volume. 

(2.)  The  Association  requests  the  Internation- 
al Association  for  Testing  Materials  to  set  aside 
the  resolutions  adopted  at  Copenhagen  with 
reference    to    the    Le    Chatelier    test. 

At  Copenhagen  it  was  evident  that  the  Ger- 
man' cement  industry  would  ha\-e  to  fight  shy 
of  the  introduction  of  the  Le  Chatelier  test, 
and  that  the  resistance  offered  to  this  test  by 
the  German  members  was  based  on  that  cir- 
cumstance. On  the  other  hand,  it  should  be 
mentioned  that  already  in  1909  experiments 
with  the  Le  Chatelier  test  were  carried  out  m 
the  laboratory  of  the  Association  of  German 
Portland  Cement  Manufacturers,  as  reported 
by  Dr.  Framm  in  1910.  Accoiying  to  the 
English  regulations,  the  expansion  of  the  test 
pieces  (cement  not  exposed  to  air)  should  not 
exceed  10  mm.  after  six  hours'  boiling.  This 
condition  was  fulfilled  by  83  samples  out  of 
88  German  commercial  oenients,  originating 
from  88  different  makers,  79  of  the  samples 
giving  an  expansion  of  less  than  5  mm.  and 
only  4  samples  one,  between  5  and  10  mm. 
The  mean  expansion  of  the  entire  set  of  sam- 
ples, including  those  which  failed  to  pass  the 
test,  was  only  3.5  mm.  I'his  shows  that  if  the 
Le  Chatelier  test  gave  reliable  resolts,  the 
Germans  need  not  fear  its  introduction.  It  is. 
howcvcF,  rejected  nccaiise  the  resiilt  of  the 
test  is  uncertain  and  bears  no  relation  to  the 
other  properties  of  the  cement. 

Basing  on  the  fore.goivr  unassailable  facts, 
I  arrive  at  the  foUowin  ■  c.  inclusions : 

The  decision  of  the  C..pcnhagcn  Congress 
to  commend  the  Le  Ch.itclier  test  as  accel- 
arated  test  for  const.nncy  of  vohime  is  not 
borne  out  bj'  the  facts  of  the  case.      The  Le 


Chatelier  test  is  misleading  and  should  there- 
fore be  discarded. 

I  therefore  request  that  the  recommendation 
of  the  German  association  be  adopted,  name- 
ly that  the  decision  arrived  at  in  Copenhagen 
be  rescinded,  and  that  the  task  of  discovering 
an  accelerated  method  of  testing  the  constancy 
of  volume  in  Portland  cement  be  referred 
back  to  a  freshly  appointed  committee. 

ACCELERATED  TESTS   IN    FR.\NCE. 

According  to  the  paper  by  Mr.  J.  Bied  dur- 
ing the  last  20  years  or  so.  hot  water  tests 
have  been  currently  applied  to  hydraulic  bind- 
ing media  in  France,  and  the  employment  of 
the  Le  Chatelier  needle  cylinder  apparatus  for 
this  purpose  has  been  absolutely  general  and 
free  from  any  objection.  It  is  therefore  per- 
fectly natural  that  a  French  industrial  labora- 
tory should  have  taken  up  the  matter  of  in- 
vestigating the  value  of  the  objections  raised 
against  the  method  by  the  committee  on  the 
time  of  setting  and  by  Messrs.  Strebel  in  Ger- 
many and   Butler  in  England. 

Having  read  with  a  fair  amount  of  atten- 
tion the  publications  on  this  subject,  I  think 
that,  leaving  out  of  consideration  the  question 
of  knowing  whether  or  not  the  expansion  in 
cold  water  previous  to  immersion  in  hot  wa- 
ter should  be  disregarded — which  point  is  quite 
independent  of  the  test  itself — the  objections 
urged  against  the  Le  Chatelier  hot  test  can 
be  reduced  to  three: 

(a)  The  test  would  lead  to  the  rejection  of 
cements  which  would  have  behaved  well  in 
cold  water. 

(b)  If  the  test  be  applied  immediately  aft- 
er grinding,  it  will  lead  to  the  passing  of 
cements  which  would,  on  the  contrary,  be  re- 
jected if  the  test  were  not  applied  until  after 
aeration  for  a  fortnight  or  a  month. 

(c)  Finally,  the  test  lacks  precision,  and 
furnishes  results  deficient  in  concordance. 
when  employed  in  the  same  or  in  different 
laboratories. 

These  three  objections  will  now  be  exam- 
ined in  turn. 

The  Le  Qiatelier  test  is  likely  to  cause  the 
rejection  of  good  cements. 

Here  it  is  at  once  necessary  to  state  the  case 
properly,  which  does  not  seem  to  have  been 
done.  From  a  general  point  of  view,  the  re- 
proach is  perhaps  well  founded,  for  I  have 
kept  in  my  Laboratory  for  several  months 
specimens  of  cements  which  gave  an  expan- 
sion of  50  mm.  under  the  Le  Qiatelier  test 
without  exhibiting  any  trace  of  expansion  in 
cold  water.  If,  liowever,  one  takes  up  the 
point  of  view  of  the  consumer,  the  reproach 
is  unfounded,  for  the  two  following  reasons: 

(a)  The  Le  Chatelier  test  seems  to  elimi- 
nate all  bad  cements ;  and  this  is  the  main 
thing. 

(b)  Any  manufacturer  who  knows  his 
business  can.  without  any  sensible  addition  to 
the  cost  of  production,  make  cefnents  that  will 
pass  the  Le  Chatelier  test. 

Though  it  is  not  my  place  to  point  out  what 
means  should  be  adopted  to  attain  this  rssult. 
I  am  certain  that  many  manufacturers,  and 
those  not  the  least  important,  will  be  entirely 
of  my  opinion. 

Under  tJiesc  conditions  the  question  of 
knowing  whether  the  Le  Chatelier  test  elimi- 
natics  certain  good  cements  should  not  even 
be  mentioned  by  cement  makers.  The  con- 
sumers are  the  best  judges  of  the  guarantees 
with  which  they  should  surround  themselves, 
whilst  the  only  part  the  manufacturers  should 
play  is  to  advise  consumers  on  the  possibilities 
of  manufacture. 

In  the  present  inst.ince.  however,  it  is  pos- 
sible, without  increase  of  cost,  to  manufacture 
a  cement  which  will  satisfy  the  l.o  Chat-rlier 
tests;  and  it  is  for  the  consumers  alone,  and 
not  the  manufacturers— one  would  think — to 
take  up  the  matter. 

It  would  seem,  a  priori,  that  the  fact  that 
cements  \Wiich,  though  non-expanding  when 
freshly  ground,  expand  after  aeration  is  due 
to  the  action  of  the  added  calcium  sulphate  on 
the  calcium  aluininatc  present  in  the  cements. 

.\  long  time  .ago  Candlot  showed  that  cem- 
ents which  arc  retarded  by  the  addition  of 
gj-psum,  resume  their  quickness  of  setting 
after   being  ocrated.     According    to    Gamer- 
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man,  this  little  recognized  phenomenon  is  the 
re.il  cause  of  numerous  accidents. 

The  company  with  which  I  am  connected 
onlv  makes  cements  which  are  excessively 
siliceous  and  do  not  contain  more  than  I  to 
3  per  cent  of  alumina,  so  that  it  might  be  ex- 
pected that  the  tests  essayed  with  these  would 
be  less  decisive  than  in  the  case  of  normal 
Portland  cements.  Nevertheless,  they  were 
not  sufficiently  so  to  be  worthy  of  considera- 
tion. 

A  check  specimen  of  the  siliceous  cement 
was  mi.xed  with  1,  2,  3  and  5  per  cent  of  its 
own  weight  of  g>'psuni.  The  Le  Chatelier 
test  was  applied  immediately  after  maxing, 
and  also  after  storage  for  15  days  in  the  open 
air. 

Eight  cylindrical  test  pieces  were  prepared 
from  each  product,  and  all  the  moulds  were 
new  and  from  the  same  source.  After  being 
made,  they  were  kept  in  water  at  17°  C.  for 
24  hours,  between  two  sheets  of  glass,  and 
then  immersed  in  cold  water  in  a  water  bath, 
the  temperature  of  which  was  raised  to  95 
C.  in  half  an  hour,  and  maintained  thereat  for 
4%   hours. 

A  summary  of  the  results  indicates  that 
aeration  lessens  the  expansion  of  the  check 
specimen  and  of  the  cements  containing  1  and 
2  per  cent  of  added  gypsum,  but  increases  the 
expansion  of  the  test  pieces  with  3  and  5 
per  cent  of  gypsum.  The  increase,  however, 
is  too  small  for  the  experiments  to  be  con- 
sidered decisive,  and  they  consequently  need 
to  be  completed. 


The  third  objection  urged  agamst  the  Le 
Chatelier  test  is  lack  of  precision.  .      ,      .    . 

It  would  perhaps  be  interesting  in  the  hrst 
place  to  define  what  is  to  be  understood  by 
precision.  There  is  no  doubt  that  the  Le 
Chatelier  test  does  not  attain  the  precision 
sought  and  obtained  by  Regnault  in  his  ex- 
periments; but  that  it  is  not  at  least  quite  as 
accurate  as  the  other  customary  tests  ap- 
plied to  hydraulic  binding  media  remains  to 
be  proved. 

.Vfter  a  series  of  tests  carried  out  with  new 
moulds  from  the  same  source,  we  have  inves- 
tigated successively: 

(a)  The  influence  of  the  width  of  the 
shoulders  by  which  the  needles  are  fixed  on 
the   test  pieces ; 

(b)  the  influence  of  the  age,  or  degree  of 
wear,  of  the  moulds; 

(c)  the  influence  of  the  method  of  storage; 

(d)  the  influence  of  the  time  elapsing  be- 
tween the  final  setting  of  the  cement  and  the 
immersion  in  hot  water. 

From  this  series  of  tests  it  may  be  con- 
cluded that  the  form  of  the  needle  shoulder, 
and  the  age  of  the  molds,  or  rather  the  ex- 
tent to  which  they  have  been  used,  have  an 
influence  on  the  results  obtained,  while  the 
mode  of  immersion  has  but  little  influence ; 
and  that,  on  the  contrary  the  results  are  in- 
fluenced considerably  by  "the  time  elapsing  be- 
tween the  definitely  ascertained  completion 
of  setting  and  the  immersion  of  the  test  pieces 
in  hot  water,  at  least  in  the  case  of  products 
with   slow    initial   setting. 

It  is,  in  fact,  characteristic  of  the  Le  Chate- 


lier test  that  it  does  not  give  the  measure  of 
tlie  absolute  expansion  at  a  given  moment,  but 
rather  the  difference  between  the  effort  of  ex- 
pansion and  the  effort  of  resistance  opposed 
to  this  expansion  by  the  cement  in  conse- 
quence of  its  own  previous  hardening. 

May  one  not,  however,  base  on  this  fact 
for  the  purpose  of  removing  the  reproach  that 
the  Le  Chatelier  is  excessively  severe.  It 
would  be  sufficient  to  examine  merely  whether 
the  delay  of  24  hours  after  mixing  is  adapted 
for  all  eventualities,  or  whether  it  is  not  too 
strict,  and  that  by  altering  the  period  to  36 
or  48  hours  one  would  still  meet  with  the  in- 
convenience of  eliminating  the  cements  that 
are  stable  in  cold  water.  Moreover,  in  our 
opinion,  the  period  allowed  to  elapse  previous 
to  the  immersion  in  hot  water  has  nothing 
to  do  with  the  value  of  the  test.  It  should 
be  left  for  each  user  to  fix  for  each  class  of 
cement  the  period  that  should  be  allowed  to 
elapse  before  the  Le  Chatelier  test  is  ap- 
plied. 

On  the  other  hand,  the  results  obtained  hav- 
ing revealed  the  slight  influence  of  the  method 
of  keeping  and  of  immersion  of  the  test  pieces 
in  hot  water,  and  the  complete  concordance  of 
the  tests  performed  with  molds  of  one  and  the 
same  origin,  it  is  in  our  opinion  justifiable  to 
regard  the  Le  Chatelier  test  as  being  suffi- 
ciently accurate  in  practice  and  convenient  in 
use.  As  regards  the  shape  of  the  needle 
shoulders,  nothing  is  easier  than  to  control 
this  by  regulation,  in  the  same  manner  that 
one  can  fix  the  number  of  times  the  molds 
may  be  used  before  being  discarded. 


The  Bitiimen  Content  of  Coarse  Bit- 
uminous Aggregates. 

In  the  construction  of  bituminous  macadam 
roads  at  the  present  time  a  considerable  va- 
riety of  bitumens,  both  as  to  type  and  consis- 
tency, is  customarily  employed.  In  these 
roads  but  little  attention  is  paid  to  the  grad- 
ing of  the  aggregate,  other  than  to  require 
a  given  commercial  size  of  crushed  rock,  and 
the  proportioning  of  bitumen  and  aggregate  is 
given  but  scant  attention  compared  with  sheet 
asphalt  work.  In  a  paper  presented  at  the 
6th  Congress  of  the  International  Association 
for  Testing  Materials,  Mr.  Prevost  Hubbard 
points  out  certain  facts  regarding  this  propor- 
tioning of  aggregate  and  bitumen  in  the  con- 
struction of  bituminous  macadam  by  the  mix- 
ing process,  that  arc  of  such  general  interest 
that  an  abstract  of  Mr.  Hubbard's  paper  is 
given  below: 

It  is  evident  that,  for  .a  given  mineral  ag- 
gregate and  a  binder  of  given  consistency, 
their  proportion  must  lie  within  certain  nar- 
row limits  to  produce  the  best  results.  The 
type  of  stone,  the  type  of  bitumen  and  the 
conditions  to  which  the  road  will  be  subjected 
after  completion  are,  of  course,  modifying  fac- 
tors and  should  be  taken  into  account.  In 
the  present  discussion,  the  last  consideration 
may,  however,  be  eliminated.  In  general,  it 
may  be  said  that  best  results  will  be  obtained 
by  combining  the  aggregate  and  bitumen  in 
such  proportions  that  the  entire  aggregate 
will  he  coated  with  bitumen  in  amount  equal 
to  the  maximum  quantity  of  bitumen  which 
can  be  held  after  compaction  without  produc- 
ing an  undesirable  surface  under  conditions 
to  which  the  finished   road  will  be  subjected. 

In  preparing  a  bituminous  aggregate  the  in- 
dividual constituents  may  be  proportioned  ci- 
ther by  volume  or  by  weight.  The  former 
method  is  most  generally  employed  in  con- 
struction work,  but  the  volume  equivalents  of 
certain  weight  proportions  are  j^uatly  taken, 
for  the  sake  of  convenionce,  aii'i  proportions 
arc  stated  by  weight  in  roporting  risults.  In 
the  lahoratorj'  examin,-tion  of  bituminous  ag- 
gregates, propr>rtions  of  Uif  vtvrious  connitu- 
cnts  arp  almost  invnrinl.!-  rcri-.-ii;.!  ,-i^  per- 
centaeo  hy  weight.  V:  i-.  -.f  c.rrFc-,  evident 
tliat  fithcr  method  nf  rr,cr.?r.r:n'.r  m;^v  n-i  rr.p.de 


to  give  the  correct  proportions,  for  any  indi- 
vidual mixture  composed  of  given  constitu- 
ents. The  exact  proportions  are  usually  de- 
termined by  the  behavior  of  trial  batches  dur- 
ing and  after  compacting,  although  the  ap- 
proximately correct  proportions  may  be  cal- 
culated in  advance. 

TABLE  I.— SPECIFIC  GRAVITY   OF   ROCKS 
USED  IN  ROAD  CONSTRUCTION. 

I Specific  Gravity. ^ 

Name.  Minimum.     Maximum.    Average. 

Ivimestone   2.00  2.85  2.65 

Ctiert    2.00  2.95  2.60 

Granite    2.00  3.00  2.65 

Sandstone    2.00  3.25  2  60 

Slag    2.00  3.90  3.25 

Rhyolite   2.05  2.90  2.55 

Syenite   2.15  3.05  2  65 

Andesite 2.20  2  95  ''70 

Dolomite    2.30  2.90  2  70 

Basalt    2.30  3.05  2'85 

Quartzite    2.35  3.15  ''60 

Conglomerate    2.60  2.65  '' 60 

Shale   2.50  2.70  265 

Felsite 2.50  2,80  2' 65 

Gneiss  2.60  3.20  2'75 

Diabase    2.60  3  20  2'90 

Slate    2.60  3.35  2:76 

Marble    2.65  2.85  2  75 

Schist    2.65  3.20  2.95 

Peridotite    2.65  3  55  ■>  95 

Amphibolite    2.70  3.10  300 

g'orite    2.70  3.35  2:75 

Epidosite   2.70  3.30  3.05 

Gabbro   2.75  3.65  99, 

Eclogite    2.95  3.65  3:20 

While  this  is  satisfactory  for  any  particular 
!)iece  of  work,  a  report  of  proportions  (wheth- 
er by  actual  weight  or  by  volume)  should  be 
accompanied  by  other  data  in  order  that  the 
stated  proportions  may  be  correctly  inter- 
preted with  reference  to  other  work  of  similar 
nature.  Apart  from  the  grading  of  the  min- 
eral matter  and  the  consistency  of  the  bitumen 
account  should  also  be  taken  of  ihc  wide  vari- 
ations in  specific  gravity  of  both  mineral  mat- 
ter and  bituminous  materials  commonly  era- 
ployed.  A  con.sideration  of  the  fables  will  il- 
lustrate the  importance  of  this  matter. 

In  Table  I  the  specific  gravities  of  certain 
rocks  used  for  road  building  ar»  taken  from 
a  publication  of  the  U.  S.  Office  of  Public 
Roads.  It  will  be  seen  that  great  diiTerences 
exist  in  the  density  of  roa^l.iiaking  rocks,  the 
maximum  variations  being  froiri  2.i''0  to' 3 05 
if  slag  is  not  considered.  \^'hi'i  ■  tbe.=e  ex- 
irenics   are   not   usually   encountort- ■;    in    road 


work,  it  is  nevertheless  interesting  to  note 
the  volume  relations  which  would  exist  if  the 
limestone  and  eclogite  shown  in  the  table  were 
crushed  so  as  to  produce  aggregates  identical 
as  to  sizes,  and  then  mixed  with  a  known 
percentage  by  weight  of  a  given  bitumen. 

Assuming  that  a  cubic  yard  of  crushed  lime- 
stone with  a  specific  gravity  of  2.00  weighs 
2,000  lbs.,  then  a  cubic  yard  of  eclogite  with 
a  specific  gravity  of  3.65  crushed  to  the  same 
size  would  weigh  3,650  lbs.  For  a  6  per  cent 
mix  this  would  mean  that  128  lbs.  of  bitumen 
would  be  required  in  the  first  case,  and  233 
lbs.  in  the  second  case,  for  a  cubic  yard  of 
aggregate.  The  difference.  105  lbs.,  would  for 
a  given  bitumen  be  equivalent  to  a  variation 
of  from  about  45  per  cent  to  8i  per  cent  in 
the  number  of  gallons  per  cubic  yard  of  rock. 
If  the  variation  in  the  densities  of  bituminous 
road  binders  is  further  taken  into  account,  to- 
gether with  the  percentages  of  extraneous  ma- 
terials which  are  found  in  certain  types  of 
bitumens,  the  proportioning  of  the  constitu- 
ents of  a  mix  by  weight  may  show  much  great- 
er differences  in  volume  proportions. 

TABLE   II.  —  SPECIFIC   GRA\nTY   OF   BITU- 
MINOUS  ROAD  BINDERS   USFID  IN 
ROAD  CONSTRUCTION. 

r„  ,  >,  i     .   ,  Specific 

Type  of  Material.  gravity. 

Blown  oil-Gilsonite  compounds 0  955-0  983 

Oil  asphalts    0.985-1.015 

Fluxed   native    asphalts 1.03o 1.111 

Refine(}  water-gas  tars 1160 1175 

Refined  coal  tars l!200 l!300 

Considering  the  range  in  density  of  the  bit- 
uminous materials  shown  in  Table  II,  which 
has  been  prepared  from  numerous  analyses 
of  road  binders  suitable  for  use  in  bituminous 
mixes,  the  variation  in  weiirbt  per  gallon  will 
be  found  to  be  from  7.90  11)«.  to  10.83  lbs.  If 
these  figures  are  taken  in  connection  with  the 
extremes  in  density  of  the  road-building  rocks, 
a  6  per  cent  mix  might  mean  anvthing  from 
11.8  gals  per  cubic  yard,  in  the  combination 
of  refined  coal  tar  with  t!ie  limestone  to  29  3 
gals,  per  cubic  yard  in  t!;;.  combination  of  a 
blown  oil-gilsonite  comrnind  wi;h  an  eclogite 
Moreover,  the  coal  tar  with  a  densitv  of  1,300 
would  probably  contain  <  ver  30  per  cent  by 
weight  of  free  carbof.  ■vluch  would  reduce 
the  number  of  gallons  <  :  actual  bitumen  from 
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11.8  to  approximately  9.3  gals,  ptr  cubic  yard 
of  stone.  It  is  perfectly  evicitnt  that  with 
such  a  variation  the  term  (i  per  cent  can  have 
but  little  value. 

While  the  above  figures  are  calculated  from 
extremes,  it  is  nevertheless  true  that  wide 
variations  may  exist  where  the  more  common 
types  of  rock  are  considered.  Thus,  for  dia- 
base, with  a  variation  in  denhity  of  from 
2.60  to  3.20,  a  6  per  cent  mixture  might  mean 
12  gals,  of  refined  coal-tar  bitumen,  or  26 
gals,  of  a  blown  oil-gilsonite  compound,  per 
cubic  yard  of  crushed  rock.  It  is  evident, 
therefore,  that  a  statement  of  volume  propor- 
tions of  aggregate  and  bitumen  offers  a  much 
more  satisfactory  basis  of  comparison  than 
weight  proportions. 

An  engineer  who  superintends  the  construc- 
tion of  a  bituminous  road  or  pavement  can, 
of  course,  state  the  volume  proportions  of  the 
constituents  which  he  uses  in  a  given  mix, 
but  if  the  bituminous  material  contains  con- 
siderable mineral  matter  or  organic  matter 
not  bitumen,  he  encounters  a  serious  difficulty 
in  stating  the  actual  proportions  of  aggregate 
and  bitumen.  On  the  other  hand  the  chemist 
who  examines  a  mix  can  state  the  weight  pro- 
portions of  aggregate  and  bitumen  but  will 
often  be  unable  to  determine  the  exact  vol- 
ume proportions  in  cubic  yards  and  gallons 
used,  owing  to  considerable  variations  in  the 
volume  of  a  unit  weight  of  aggregate  in  dif- 
ferent stages  of  compaction.  If  th;  bitumi- 
nous material  originally  used  contains  an  un- 
known amount  of  mineral  matter  or  organic 
matter  not  bitumen,  he  may  also  be  unable 
to  accurately  determine  the  proportions  (either 
by  weight  or  by  volume)  of  the  original 
constituents  which  entered  into  the  mix. 
Moreover,  if  the  aggregate  contains  any  con- 
siderable quantity  of  fine  material  he  may  be 
unable  to  extract  all  of  the  bitumen,  owing 
to  the  phenomenon  of  absorption  which  has 
been   repeatedly  noted   by  many  investigators. 

In  regard  to  bitumen  absorbed  by  the  ag- 
gregate, which  cannot  be  removed  by  solvents, 
it  would  appear  reasonable  to  consider  this 
as  unavailable  material  and.  therefore,  to 
eliminate  it  from  consideration,  as  it  is  evi- 
dent that  this  property  of  the  aggregate  must 
be  satisfied  before  any  binding  value  can  1i<r 
developed  from  the  bitumen  which  is  added 
to  the  mix.  la  coarse  bituminous  aggregates, 
however,  so  little  bitumen  is  absorbed  that 
this   factor  becomes  almost  negligible. 

While  the  subject  would  seem  to  be  in  a 
more  or  less  chaotic  condition  in  so  far  as 
extreme  accuracy  is  concerned,  it  appears  to 
the  author  that  a  much  more  rational  basis 
of  comparison  is  possible  than  that  ordinarily 
use.d.  He  would,  therefore,  suggest  that  in 
the  examination  of  a  prepared  bituminous  mix 
the  chemist  always  report  the  specific  gravity 
of  both  aggregate  and  pure  extracted  bitumen 
in  addition  to  the  usual  results.  If  this  sug- 
gestion is  follow-ed  it  is  believed  that  an  in- 
telligent comparison  of  different  bituminous 
mixes  can  be  made  with  little  difficulty. 

TABLE  m. 
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For  example,  we  may  consider  a  case  where 
wide  variations  exist  in  the  specific  gravity  of 
both  aggregate  and  bituminous  material  for 
two  different  mixes.  For  a  basis  of  compari- 
son it  may  be  assumed  that  the  two  aggregates 
are  found  to  be  practically  identical  in  so  far 
as  grading  is  concerned,  and  that  the  percent- 
age by  weight  and  the  consistency  of  the 
bitumens  are  the  same.  According  to  the 
ordinary  interpretation  of  results  these  mix- 
tures would  be  equivalents-  If,  however,  it  is 
found  that  the  first  mix  is  composed  of  an  ag- 
gregate with  a  specific  gravity  of  2.o0  while 
the  extracted  bitumen  shows  a  specific  gravity 
of  1.17  and  that  the  aggregate  of  the  second 
mix  has  a  specific  gravity  of  3.-";0  while  the 
extracted  bitumen  shows  a  specific  gravity  of 
0..%0,  the  percentage  of  each  constituent  di- 
vided by  its  specific  gravity  would  then  give 
a  rational  volume  proportion,  as  shown  in 
Table   III. 

By  the  determination  of  what  has  been 
termed  the  rational  per  cent,  it  is  evident  that 
the  first  mix  has  a  bitumen  equivalent  of 
about  two-thirds  that  of  the   second   mix,  al- 


Steel  Forms  for  Constructing  Con- 
crete Sidewalk,  Curb  and  Gutter. 
No  type  of  concrete  construction  is  better 
adapted  for  the  use  of  steel  forms  than  con- 
crete sidewalk,  curb  and  combined  curb  and 
gutter.  -Although  steel  forms  arc  more  ex- 
pensive than  wood  in  first  cost,  their  advan- 
tages are  so  many  that  they  ar,.-  now  being 
used  to  a  large  extent  in  work  ni  this  sort 
One  of  the  more  interesting  designs  of  steel 
forms  now  on  the  market  is  that  cf  the  Hotch- 
kiss  Lock  Metal  Form  Co..  of  Binghamton, 
N.  Y.  This  form  consists  of  rigid  or  flexible 
side  rails,  division  plates  and  wedge-shaped 
keys  or  lugs  for  fastening  these  parts  together. 
The  division  plate  holds  the  side  pi«»:es  in 
place,  thus  making  the  forms  self-sustaining 
and  self-bracing.  The  rigid  sides  are  com- 
monly 10  ft.  long  and  have  slots  at  1-ft.  in- 
tervals to  receive  the  division  plates.  They 
have  a  flange  at  top  and  bottom  to  keep  them 
rigid  and  in  use  are  joined  end  to  end  by  a 
tongue  and  socket.  These  rails  .ire  also  made 
in   4-ft.   and   6-ft.   lengths.     The   flexible   side 


Pig.    1 — View   of   Concrete   Curb   in   Course   of      Constiuction      with       Hotchkiss     Metal 

Forms. 


though  the  percentages  by  weight  arc  the 
same.  The  rational  variation,  7  per  cent,  is 
certainly  sufficient  to  mean  the  difference  be- 
tween success  and  failure  for  certain  bitumi- 
nous aggregates. 

In  conclusion  it  may  be  stated  that  the  ra- 
tional per  cent  of  bitumen  will  not  only  serve 
as  an  improved  means  of  comparing  different 
bituminous  aggregates  which  are  examined, 
nut  may  be  used  to  advantage  in  calculating 
in  advance  the  proper  proportions  for  a  mix 
if  the  properties  of  the  constituents  of  the 
mix  are  previously  determined. 


Municipal  Housing  at  Bradford,  England. 

— A  housing  scheme  '"i-  I'.rridford  workin.t;- 
men  is  being  considered  by  the  city  authori- 
ties. It  is  proposed  to  purchase  land  for  erect- 
ing 2t)0  workmen's  dwellings,  to  be  lei  at  not 
exceeding  $1.10  wee'tly,  and  to  be  within  the 
2-ct.  tramcar  ride  of  the  center  of  the  city. 
.\  few  years  ago  the  corporation  cleared  an 
insanitary  slum  district  called  the  I.onglands 
area,  destroving  houses  .i.c mimodating  KO.Vl 
people,  and  in  substitnti>n  erected  houses  for 
.')28  persons.  Other  clearances  of  sitim  dis- 
tricts have  also  been  made  in  the  city,  and 
this  has  intensified  the  necessity  for  more  ac- 
commodation for  the  working  population. 


rails  have  no  flanges.  They  are  made  of 
spring  steel  and  may  be  bent  to  any  desired 
curve. 

The  recommended  method  of  constructing 
sidewalks  with  these  forms  is  about  as  follows : 
.\t  least  "ii!  ft.  of  the  forms  arc  connected  up 
in  place,  and  the  concrete  placed  in  the  first 
lilock.  The  .Eirader  starts  at  work  leveling  the 
concrete  .so  that  after  it  is  tamped  it  will  come 
within  M  in.  or  1  in.  of  the  top  of  the  forms. 
Behind  the  grader  follows  the  t.Tinper,  tamp- 
ing the  whole  concrete  surface  firmly,  taking 
pains  to  tamp  next  to  the  side  rails  and  the 
division  plates.  The  concrete  should  have 
been  mixed  middlin.c  stiff.  While  this  work  is 
being  done  another  part  of  the  gang  should 
have  been  mixing  the  top.  This,  too,  should 
be  mixed  middling  stiff,  with  just  enough 
water  so  that  when  it  is  tamped  firmly  into  the 
concrete  base  there  will  be  enough  moisture 
come  to  the  top  to  finish  nicely.  Here  is  an- 
other tamper  at  work  on  the  top.  Following 
him  arc  twn  men  striking  off.  and  close  on  the 
•■triko-off  is  the  finisher  floating  and  edging, 
which  is  also  done  inunediatcly  without  any 
waiting  for  a  puddled  surface  to  dry  out.  Im- 
incdiateh  after  the  walk  is  edged,  the  keys 
are  knocked  out  of  the  side-rails,  and  the 
rails  p.issed  on  to  the  front,  the  plates  re- 
movc<l  and  the  joints  grooved. 
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The  Ilotchkiss  Co.  also  manufactures  a  steel 
.  curb  and  gutter  form.  This  consists  of  steel 
templates  which  conform  in  shape  to  the  fin- 
ished curb  and  gutter.  To  serve  as  molds  for 
the  back  of  the  curb  and  front  of  the  gutter 
are  provided  steel  channels,  which  are  slotted 
at  regular  intervals.  On  the  front  and  back 
of  the  template  arc  tongues  which  pass 
through  these  slots  and  are  locked  there  by 
lugs  on  the  outside.  When  set  up  this  way 
they  form  a  rigid  and  substantial  form  that 
will  stand  alone  and  which  docs  not  need  any 
stakes  or  braces.  Fig.  1  shows  a  section  of 
curb  in  course  of  construction  with  these 
forms.  The  illustration  shows  a  portion  of 
the  completed  curb,  the  forms  in  position  on 


another    portion,    and    the    division    piece    in 
process  of  removal. 


Life  of  Brick  Pavements. 

Sirs:  In  your  issue  of  June  19  on  page  099, 
we  note  reference  to  brick  pavements  as  laid 
in  Seattle.  In  this  you  refer  particularly  to 
the  first  section  of  brick  pavements  laid  in 
this  city,  the  same  being  done  in  1893  on  First 
.^ve.  S.  and  which  yon  state  is  one  of  the 
heaviest  traffic  streets  in  the  city,  which  is 
true.  You  add:  "This  pavement  has  just 
about  reached  the  limit  of  its  usefulness.  Up 
to  the  present  time  the  bricks  have  been 
turned  and  relaid  three  times,  those  particu- 
larly badly  broken  being  replaced." 


Your  statement  makes  a  very  creditable 
showing  for  the  brick,  but  would  lead  one  to 
believe  that  this  turning  and  relaying  was 
made  necessary  by  reason  of  the  quality  of 
the  brick,  w'hereas  the  fact  of  the  matter  is 
that  these  brick  would  not  have  been  touched 
had  it  not  been  for  the  tact  that  the  founda- 
tion settled,  necessitating  the  reconstruction. 
This  patch  of  pavement  was  laid  over  a  por- 
tion of  the  tide  fiat  area  on  the  Seattle  wa- 
terfront and  had  no  stable  foundation. 

Knowing  your  custom  to  state  facts,  we 
have  taken  the  liberty  of  handing  you  the 
above.  Yours  very  truly, 

Geo.  W.  Kummer. 
Seattle.  Wash.,  Aug.  13.  1912. 


WATER   SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The  Design  and  Cost  of  the  Two  New 

Reservoirs  of  the  Brockton,  Mass., 

Water   System. 

The  essential  features  of  the  design  of  the 
new  twin  reservoirs  of  the  Brockton  water 
works  system,  with  some  notes  on  their  con- 
struction and  cost,  are  described  in  the  latest 
annual  report  of  the  Water  Commissioners  by 
Charles  R.  Felton,  City  Engineer.  An  ab- 
stract of  Mr.  Felton's  description  is  here  given. 
The  construction  of  the  new  reservoirs  w-as 
brought  about  by  the  necessity  for  greater 
storage  capacity,  precipitated  by  the  rejection 
of  the  .Montcllo  standpipe,  but  which  would 
shortly  have  been  required  even  v.-ith  that  one 
still  in  commission. 

The  pressure  on  the  street  on  Prospect  Hill 
was  often  less  than  20  lbs-  under  the  old  con- 
ditions, and  at  times  of  greater  consumption 
lower  still-  The  greatest  height  that  the  water 
could  reach  under  former  conditions  was  ele- 
vation 2S;i  ft.  above  mean  low  water.  The 
tops  of  the  present  reservoirs  are  288.5  ft. 
above  mean  low  water,  giving  a  maximum 
pressure  in  the  center  of  the  citv  of  1-5  lbs. 
more  than  under  the  old  conditions.  This. 
however,  does  not  represent  the  actual  advan- 
tage in  pressure,  as  the  average  and  minimum 
pressures  are  greater. 

The  amount  of  storage  required  was,  to  a 
certain  extent,  a  matter  of  opinion,  but  it  was 
thought  advisame  to  provide  for  at  least  one 
day's  consumption  under  the  worst  conditions 
at  a  future  time  about  equal  to  the  limit  of  the 
present  Silver  Lake  suppiv.  As  an  average 
consumption  of  2,500,000  gals,  necessitates  the 
provision  of  about  4.-500,000  gals,  of  wafer,  it 
was  predicted  that  an  average  of  4,000,000 
gals  per  day.  which  is  the  estimated  capacity 
of  the  Silver  Lake  source,  would  require  in 
the  vicinity  of  8,000,000  gals,  on  certain  days, 
and  this  amount  of  storage  was  accordingly 
provided.  On  account  of  the  possibility  of 
trouble  with  vegetable  organisms  in  the  water 
necessitating  cleaning  or  possible  treatment  it 
was  deemed  necessary  to  provide  two  com- 
partments. 

It  was  at  first  thought  best  to  construct  a 
reservoir  of  earth  cmbankmentis  and  core-wall 
with  a  dividing  wall,  but  on  further  considera- 
tion It  appeared  to  be  better  to  construct  an 
all-masonry  reservoir  at  substantiallv  the  same 
cost  under  our  conditions,  and  in  our  opinion 
more  easily  cleaned  and  of  more  sightly  ap- 
pearance; .Still  further  consideration  of  the 
matter  convinced  us  that  two  entirely  separate 
reservoirs  of  this  tvpe  would  be  cheaper  than 
one  large  one   wittf  a   division   wall 

Having  decided  upon  the  method  of  con- 
Mructinn.  a  location  situated  about  5.500  ft 
irom  the  present  system  was  selected  asd  con- 
,  ncction  Blade  therewith  bv  a  30-in.  main  This 
T^^^  '^susceptible  of  indefinite  extension 
by  the  additir.n  of  further  reservoirs  on  the 
surrounding  bnd.  which  is  of  ample  area  for 
any  probable  niture  needs,  and  by  the  dunli- 
ca  ion  of  the  .30-in.  main.     Provision  has  been 

houm   ^\~''"'"^    °"'    °f    *'^^    reservoirs, 
-ttouia   It   bacome  necessary 

The  Act  .-nr-'.ing  the  Water  Commissioners 


to  seize  land,  was  passed  by  the  Legislature 
on  Feb.  15,  1911.  A  loan  was  .Tuthorized  on 
Feb.  27 ;  takings  were  made  by  the  city  coun- 
cil on  March  9;  ground  was  broken  for  the 
reservoirs  on  March  28;  the  first  reservoir 
was  completed  on  Aug.  T,  and  the  second  on 
Oct.  4.  The  work  was  done  entirely  by  city 
labor,  under  the  direction  of  Horace  King'- 
raan.   Superintendent  of  Water  Works. 

Design. — The  reservoirs  are  of  concrete,  re- 
inforced with  plain  round  bars,  except  for  a 
few  twisted  bars  where  the  sides  and  bottom 
join.  The  concrete  is  of  very  rich  mixture,  to 
render  it  impermeable,  the  bottom  courses  be- 
mg  1  cement,  1  sand,  and  2  stone,  to  a  height 
of  10  ft.,  with  a  1:1%  :3  mixture  above  this 
point;  both  mixtures  containing  hydrated  lime 
in  the  proportion  of  5  per  cent  of  the  cement 
by  weight.  The  walls  are  30  ins.  thick  at  the 
bottom  and  15  ins.  at  the  coping  course,  which 
is  19  inches  square. 

The  floor  layer  consists  of  two  courses  of 
concrete,  6  ins.  thick;  the  lower  one  of  1-2 -4 
concrete,  and  the  upper  one  of  l-PA-S  con- 
crete, reinforced  with  y2-in.  bars  1  ft.  apart 
in  both  directions.  The  horizontal  reinforce- 
ment consists  of  plain  round  b:irs  from  1% 
ms.  m  diameter  at  the  bottom  to  %  in.  in 
the  coping. 

The  maximum  strain  upon  the  metal  con- 
sidering the  stresses  as  applied  to  a  cylinder 
IbO  ft.  in  diameter,  are  13,000  lbs.  per  sq.  in 
with  the  reservoir  overflowing,  or  12  000  lbs 
at  the  proposed  high  water  mark,  18 'ins  be- 
low the  top. 

Vertical,  square  twisted  rods  7s  in.  in  diam- 
eter and  1  ft.  apart  were  introduced  into  the 
foundation  and  also  bent  into  the  floor  These 
rods  were  e-xtended  to  the  top  of  ths  reservoir 
but  spaced  2  tt.  apart  after  rhe  first  thre? 
courses.  The  bottom  was  also  connected  with 
the  foundation  by  %-in.  twisted  rods  All 
these  rods  were  purchased  under  the  specifica- 
tions for  reinforcing  steel  adopted  bv  the  As 
sociation  of  Steel  Manufacturers.      ' 

Dragon  cement  was  used  exclusively  on  the 
work,  and  the  specifications  were  those  of  the 
American  Sr.ciety  for  Testing  Materials  One 
sainple  at  least  was  taken  from  every  car 
each   sample   being  a  composite   from   several 

Sand  and  gravel  were  obtained  from  a  large 
hdl  three  miles  distant  from  the  location 
and  were  very  expensive,  both  on  account  of 
the  length  of  haul  and  the  large  amount  nf 
materia  handled  to  get  stone,  1bomV5  o 
the  Ota  being  stone  of  the  required  si^e  viz 
That  which  would  pass  a  l-l/:^-i„  ''^ee;,- 
The  screen  was  of  the  revolving  type  ^.n  by 
a  gasoline  engine,  and  under  o?d  nir;  co"  di^ 
t.ons  would  pass  about  17.^  cu.  vds   oT  nnw  rl;^l 

:^i;;^^ui'Sd.^'^^""'*"'«p-'--- 
co^ili^tf  is;:^„;sse:^^^  ^s  %::^i  "- 

run  when   once  started.     These  co°--^se'    we"! 
Zt'ILll'-J"".'^  contauied  abont  110  cu    vd, 


No  departure  from  this  plan  ^«-~  '-.„„-, 

sary,  the  concrete  bei.^  placed  ^^mVu.iT" ' 

courses  r>  ins.  thick,   f^o'm  threranr^^el'lf 


to  six  hours  being  consumed  on  a  30-in. 
course.  .After  the  concrete  had  partially  set, 
usually  in  about  7  hours,  it  was  thoroughly 
scra|)cd  with  wire  brushes  and  kept  wet  until 
the  next  course  was  ready,  usually  covered 
with  wet  bagging  and  carefully  swept  just 
before   placing. 

A  steel  dam,  4  ins.  by  %  in.,  was  imbedded 
2  ins.  deep  in  the  top  of  each  course,  and 
about  1  ft.  from  the  inside  of  the  reservoir. 
This  dam  was  lapped  and  bolted  with  five 
%-in.  bolts,  and  figured  in  the  design  for  its 
full  tensile  value  as  metal.  In  addition  to 
the  dam  a  triangular  groove  about  1.5  in. 
deep  was  placed  in  the  top  of  each  course. 
Before  beginning  a  new  course  the  joint  was 
washed   with   neat  cement  grout. 

No  waterproofing  or  brushing  of  the  sur- 
face was  required  or  allowed,  and  less  than  a 
quart  of  cement  was  required  to  remedy  any 
defects  of  appearance. 

Construction  Plant.— The  plant  consisted  of 
an  elevated  tank  of  5,000  gals.'  capacitv,  into 
which  water  was  pumped  by  gasoline  engine 
a  distance  of  about  1,3(10  ft.  Two  Smith  con- 
crete mixers,  set  at  an  elevation  corresponding 
substantially  in  level  to  the  top  of  the  reser- 
voirs and  operated  by  15-h.p.  electric  motors 
connected  with  a  C,600-volt  electric  line  which 
happened  to  cross  the  lot,  with  voltage  stepped 
down  to  550.  The  mixers  were  fitted  with 
side  charging  apparatus,  and  the  material  ele- 
vated to  the  mixers. 

The  coricrete  was  placed,  usually,  at  the  rate 
of  from  24  to  30  cu.  yds.  per  hour  with  ordi- 
nary wheelbarrows,  the  greatest  care  being 
taken  to  have  the  material  thoroughlv  tamped. 

F^'^'i^^I-A  ^^^°^  ^'^^  2ll  paid  at  the  city 
r  Sio^n^-^^  ^",  ^^>'  °f  '■''g'"  hours;  carpen- 
ters ?4.80  per  day;  foreman  $5.00  per  day; 
masons  $0.i2  per  hour:  teams  $5.-50  per  day 
of  eight  hours.  One  of  the  greatest  obstacle 
in  accomplishing  work  of  this  character  eco- 
nomically IS  the  difficulty  of  employing  all  the 
labor  to  advantage  between  pourings,  espe- 
cially when  It  IS  necessary  to  conform  to  the 
present  drastic  eight-hour  laws 

The  total  cost  of  the  reservoirs  exclusive 
of  the  eHgineering  was  almost  exactiv  $80,000, 
or  about  one  ceat  per  gallon.  The  cost  of  the 
engineering  and  inspection,  not  including  my 
own  time,  was  about  $2,200. 

Results.--The  results  have  been  such  as  to 
warrant  the  belief  that  no  mistake  wa  made 
m  selecting  this  type  of  reservoir  The  leak- 
^h^r.u  ^^"  ^onfined  strictly  to  the  bolt  holes, 
there  being  absolutely  no  leakage  through  the 
concrete  or  at  the  joints.  The  leakage  a  h^ 
boh  holes  has  consisted  of  .slight  seepage  or 
damp  spots  which  have  practical  y  closed  up 
at  this  date.    As  a  test  of  the  amount  of    eak- 

Mln7^'''  'rli  """'^  •■•""''I  be  found  was 
time      Th-=f' 'i  ^  ^'   measured    from    tirae   to 

In  a  general  way  it  i-.-jv  be  said  that  thp 

(ir-Af-ns/  *'"'  ^^-•— '  arfas  lof.ows 
CI)     An  insurance  afai.,.:  ...ctual  loss  of  wa- 
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ter  to  the  city  under  any  probable  combination 
of  circumstances.  (2)  A  valuable  auxiliary 
fire  supply  under  conflagration  conditions— 
that  is.  a  supply  and  pressure  callable  of  tak- 
ing care  of  any  ordinary  fire  in  a  large  por- 
tion of  the  city  in  case  the  entire  engine  re- 
sources were  required  elsewhere.  (3)  A  pri- 
mary supply  for  simple  hose  apparatus  over 
a  considerable  portion  of  the  city.  (4)  An 
ample  domestic  supply  for  some  portions  of 
the  city  not  amply  provided  for  before.  (5) 
A  general  elimination  of  the  various  doubts 
and  considerations  of  remote  contingencie-, 
tending  to  affect  insurance  rates,  which' ought 
to  result  in  a  general  reduction  in  tlu-  rates 
in  this  city. 


Methods  for  Testing  New  Cast  Iron 

Water  Pipe  Lines  for  Leakage, 

and  Amount  of  Leakage  to 

Be    Expected    on 

Good  Work. 

A  discussion  of  the  methods  of  testing  new 
lines  of  cast  iron  pipe  for  leakage,  and  an  es- 
timate of  the  amount  of  leakage  to  be  ex- 
pected in  well  laid  lines,  was  given  in  a  pa- 
per by  E.  G.  Bradbury  of  Columbus,  Ohio, 
before  the  Ohio  Engineering  Society.  The  pa- 
per which  is  published  in  full  in  the  Pro- 
ceedings of  the  Society  for  1912  is  here  brief- 
ly abstracted. 

From  experience  with  a  number  of  pipe 
systems,  the  writer  has  become  convinced  that 
under  ordinary  conditions  of  pipe  laying  it  is 
improbable  that  the  leakage  in  a  new  system 
will  be  greatly  less  than  3,000  gals,  per  mile 
daily  unless  the  same  is  carefully  tested  and 
all  defects  remedied.  By  testing  in  the  open 
trench,  under  a  pressure  at  least  50  per  cent 
in  excess  of  the  maximum  static  pressure  ex- 
pected in  the  pipe,  recalking  all  dripping  joints 
and  replacing  defective  pipe,  it  is  possible  to 
reduce  leakage  to  an  extremely  low  amount. 
Reliance  cannot  be  placed  on  the  behavior 
of  the  pressure  gage  in  judging  of  the  tight- 
ness of  pipe.  The  gage  may,  under  certam 
conditions,  drop  rapidly  when  there  is  no  leak- 
age, owing  to  failure  of  the  gates  to  close 
with  absolute  tightness,  or  perhaps  to  air  con- 
traction or  absorption.  It  may  stand  up  fair  y 
well  to  pressure  when  there  is  considerable 
loss,  if  a  large  amount  of  air  has  become  en- 
trao'ped,  and  has  reached  its  minimum  volume. 
Water  is  reduced  by  1/-21T40  of  its  volume 
per  atmosphere.  Assuming  the  case  of  a  6-in. 
pipe  1,000  ft.  long  as  representing  the  average 
section  under  test,  the  volume  of  water  con- 
tained is  1,470  gals.,  if  the  pipe  is  completely 
filled.  If  this  water  is  under  pressure,  14.0/ 
91740  or  Mo  gals,  must  be  lost  m  order  that 
the  pressure  mav  drop  15  lbs.  Experiments 
by  the  writer  indicate  that  16,000  drops  trom 
metallic  surfaces  are  approximately  equal  to 
1  o-al  and  on  this  basis  70  drops  would  nec- 
essarily escape  from  the  pipe  reierrcd  to  tor 
each  loss  of  1  lb.  pressure.  With  hrst  class 
calking,  when  the  men  know  the  work  is  to 
be  tested  in  open  trench,  the  average  loss  from 
1,000  ft.  of  pipe  before  testing  is  about  JOU 
drops  per  minute  equivalent  to  about  JO  gals. 
per  mile  per  day.  By  going  over  the  joints 
leakage  mav  be  reduced  to  a  point  where  there 
is  no  visible  dropping  or  escape  of  water,  and 
pressure  can  then  be  maintaincci  for  a  con- 
siderable length  of  time,  if  the  pipe  is  tree 
from   air.  .     . 

If  there  is  air  contained  in  tlie  pipe,  it  is 
often  impossible  to  maintain  prMS"':'^-  j/"^ 
may  be  due  to  any  or  all  of  the  following 
causes-  Air  will  undoubtedly  escape  through 
minute  crevices  that  cannot  be  penetrated  by 
water.  In  the  compression  of  air  heat  is  gen- 
erated, expanding  the  air,  and  i..  the  cooling 
process  following,  the  air  necess.-tnly  ^■'•"fact^ 
and  a  loss  of  pressure  results.  I  ■\  ^^' ''^"^  ,^^" 
tent  this  takes  place  in  the  comparatively  slow 
process  of  increasing  the  pvessnre  in  a  pipe 
test  or  in  other  words  uh-.'ther  M]  of  the  heat 
is  r,adiated  during  the  -rores.s  of  ,^^""P"-f  X' 
is  not  known,  but  in  view  ot  the  fact  that 
air  comprcsse.l  to  m  !bs.,  and  not  cooled,  ts 


increased  over  500°  F.,  and  has  a  volume 
practically  double  that  of  the  same  air  under 
the  same  pressure  after  cooling,  it  is  possible 
that  seme  slight  action  of  this  nature  may  oc- 
cur. Further,  as  the  pressure  is  thus  reduced, 
the  natural  tendency  is  for  the  air  to  lose 
more  of  its  heat,  inducing  further  contraction. 
It  is  also  probable  that  there  may  be  an  ab- 
sorption of  the  elements  of  the  air  by  the 
water.  The  amount  of  gas  absorbed  by  water, 
at  a  given  temperature,  is  a  function  of  the 
volume,  regardless  of  pressure,  and  the  weight 
of  gas  absorbed  is  therefore  proportional  to 
the  pressure.  Variation  of  temperature  also 
effects  absorption.  A  very  complex  action 
must  necessarily  result  from  these  conditions, 
but  the  general  tendency  of  tho  several  fac- 
tors is  in  the  direction  of  reduction  in  volume 
of  the  pipe,  with  consequent  loss  of  pressure. 
It  is  never  possible  to  maintain  pressure  in  a 
test  made  immediately  after  filling  the  pipe  as 
w-ell  as  a  few  hours  later.  This  is  undoubt- 
edly partly,  and  in  some  cases  wholly,  due  to 
the  absorption  of  water  by  the  yarn  in  the 
joints,  but  if  air  is  present  it  often  contributes 
to  the  trouble. 

In  reports  descriptive  of  tests  of  this  na- 
ture, appear  frequent  references  to  the  diffi- 
culty of  obtaining  anything  like  uniform  re- 
sults with  the  pressure  gage,  and  tlie  loss  of 
pressure  often  observed  where  no  leakage  is 
apparent  is  the  occasion  of  considerable  sur- 
prise. The  writer  is  convinced  that  if  all  air 
is  excluded  from  the  pipes  and  all  joints  kept 
visible  during  the  test  this  phenomenon  will 
disappear.  Owing,  however,  to  the  difficulty 
of  getting  rid  of  the  air  this  is  not  always 
feasible  in  practice.  Excellent  results  may  be 
obtained,  regardless  of  the  behavior  of  the 
gage,  if  all  parts  of  the  pipe  are  inspected 
under  pressure  and  all  visible  leaks  stopped. 
This  method  also  eliminates  possible  trouble 
from  minute  gate  leakage. 

During  the  summer  of  1011  the  attention 
of  the  writer  was  particularly  called  to  the 
subject  of  this  paper  by  his  connection,  as 
designing  and  supervising  engineer,  with  the 
water  distribution  system  of  the  village  of 
Grandview  Heights,  Ohio,  a  suburb  of  the  city 
of  Columbus.  An  arrangement  was  made  by 
this  village  to  purchase  filtered  water  from 
the  Columbus  water  w-orks  at  a  net  price  of 
$1.20  per  1,000  cu.  ft.  The  necessity  for  the 
tightest  possible  w-ork  was  obvious  and  specifi- 
cations were  drawn  requiring  that  all  pipe 
be  tested  in  the  open  trench,  under  a  pressure 
of  150  lbs.,  to  the  satisfaction  of  the  engineer. 
The  svstem  comprises  5,719  ft-  of  r2-in.  pipe, 
7,701  ft.  of  8-in.,  16,508  ft.  of  6-in.  75  valves, 
:!6  hydrants  and  2  air  valves.  Every  section 
of  pipe  was  tested  and  gone  over  until  no  evi- 
dence of  leakage  was  visible  with  all  pipe  ex- 
posed. The  record  of  tests  shows  that  in 
many  cases  gage  pressure  could  not  be  held, 
though  every  pipe  and  joint  was  in  plain  sight 
and  no  leakage  could  be  located. 

.'\fter  completion  a  number  of  observations 
of  the  water  entering  the  system  were  made 
by  means  of  a  1-in.  meter.  Two  service  pipes 
vvcre  connected  with  the  system  during  these 
tests.  The  amount  passing  the  meter  varied, 
the  minimum  being  10  and  the  average  25  cu. 
ft.  per  day.  It  is  perhaps  not  unreasonable 
to  assume  that  the  minimum  metered  (|uantity 
for  one  day  expresses  the  leakage  from  the 
system,  but  the  average  figure  was  taken. 
The  working  pressure  on  the  system  varies 
from   45   to   90   lbs.,   averaging  about   65. 

On  the  completion  of  the  system  a  6-in. 
meter  was  installed  at  the  Columbus  water 
w:orks  pumping  station  for  the  measurement 
of  all  water  sold  to  the  village.  This  meter 
was  new  and  was  carefully  tested  by  the  citv 
department  and  stated  to  register  accurately 
down  to  the  smal'est  stream  provided  by  then- 
testing  apparatus,  namely  l/3'2  in.  It  is, 
however,  probable  that  there  would  be  some 
imder-registration  in  case  of  verv  small  flow. 
During  the  first  niontb"s  operation  but  two 
services  were  coimericd.  and  the  quantity  ol 
water  registered  bv  ihe  meter  was  ('.00  cu.  ft., 
equal  to  a  little  less  than  27  gals,  per  mile  per 
dav,  including  whaiewr  may  have  been  used 
by'  the   two   consumers.      Soon   after   this   !<" 


taps  were  made.  After  an  interval  of  about 
two  months  the  city  meter  and  all  individual 
meters  were  read.  The  amount  of  water 
passing  the  6-in.  meter  for  the  period  of  58 
days  was  46,600  cu.  ft.  and  the  sum  of  the 
readings  of  the  house  meters  was  39,:i«>0  cu.  ft 
During  this  period  an  extension  of  5.5ii  fL 
was  made  and  water  was  used  to  settle  the 
trench  to  the  amount  of  1.2tl0  cu.  ft.,  leaving 
a  quantity  unaccounted  for  of  100  cu.  ft.  or 
2.3  gals,  per  day  per  mile.  The  amount  of 
water  supplied  to  the  village  was  equal  to  17.5 
gals,  per  consumer  per  day,  figuring  on  the 
average  number  connected  for  the  entire  pe- 
riod. The  population  is  suburban,  and  the  use 
purely  domestic-  The  writer  believes  that  few 
complete  systems  have  been  installed  with 
as  low  a  leakage  as  this. 

The  value  to  this  municipality  of  a  tight 
system  is,  of  course,  much  greater  than  to 
cities  pumping  their  own  water,  the  net  cost 
of  water  being  slightly  over  $.16  per  1,000 
gals. ;  for  each  l,OiX)  gals,  per  day  per  mile 
lost,  the  actual  cost  is  about  $32"  per  year, 
which,  capitalized  at  4  per  cent,  amounts  to 
an  investment  of  $8,000,  or.  in  other  words,  if 
the  system  had  a  leakage  of  1.00")  gals,  per  day 
per  mile  (which  is  considerably  below  the 
probable  average  in  similar  systems)  the  vil- 
lage could  afford  to  spend  $8,000  if.  by  so 
doing,  the  leakage  could  be  reduced  to  the 
present  amount. 

The  value  of  tight  water  pipes  to  a  city 
pumping  its  own  supply  is  less  readily  com- 
puted. Fixed  charges,  attendance,  etc..  are 
not  materially  affected  by  moderate  leakage, 
except  as  additional  capacity  is  required  at  an 
earlier  date.  The  fuel  bill,  an<!.  in  case  of 
treated  water,  some  items  of  the  cost  of 
purification,  are  chargeable  in  proper  propor- 
tion to  such  leakage  as  may  exist.  It  may 
safely  be  stated  that  the  cost  of  careful  in- 
spection and  testing  is  always  more  than  jus- 
tified by  the  saving  that  can  be  accomplished. 
Regarding  the  amount  of  leakage  permis- 
sible in  new  work,  general  practice  would  ap- 
pear to  justify  anywhere  from  60  to  250  gals 
per  day  per  mile  per  inch  of  diameter.  Low- 
eth  proposes  60  to  80  gals,  per  inch-mile. 
Gregory,  in  the  improvements  to  tlie  Colum- 
bus water  supply,  specilies  the  limits  of  allow- 
able leakage,  under  about  1K>  lbs.  pressure, 
given  in  Table  I. 
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These  requirements  would  seem  to  lean  far 
toward  liberality.  The  writer  is  of  the  opin- 
ion that  except  under  particularly  unfavor- 
able conditions,  it  is  possible  to  rc<tucc  the 
loss  to  a  very  low  figure — so  low  indeed  as 
to  be  almost  negligible.  Open  trench  testing, 
as  above  described,  and  rigid  insistence  on  the 
closing  iif  all  visible  leaks  will  accomplish  this 
result,  and  by  no  other  means  can  it  be  done. 
It  is  better  to  specify  this  test  than  to  state 
figures  ol  permissible  leakage,  as  results  far 
better  than  one  would  feel  justiticil  in  speci- 
fying are  possible,  and  it  is  impossible  to  de- 
mand better  work  than  required  h\  the  speci- 
fications' 


Timber   for    Panama    Lock    Gate   Sills.— 

The  "Canal  Record"  states  ih«t  (irecnhean 
timber  from  Denicrara,  a  county  in  British 
Guiana,  will  be  used  lor  the  miter  sills  of 
the  lock  gates.  This  timber,  which  combines 
to  unusual  extent  the  qualities  of  strength, 
durability  and  resistance  to  the  attacks  of  the 
teredo  and  other  marine  borers,  was  adopted 
after  comparison  with  white  oak  from  the 
United  .*^tates.  iron  bark  wood  from  Australi.« 
and  other  hard  woods.  .\  total  of  about  140.- 
000  ft.  B.  M.  will  be  used  for  all  of  the  gatrs. 
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The  Method  of  Estimating  the  Sewage 

Flow    for    the    New    Intercepting 

Sewer  and    Disposal   Works  at 

Fitchburg,  Mass. 

The  preliminary  studies  which  were  made 
to  determine  the  amount  of  sewage  which 
the  new  intercepting  sewer  and  disposal  plant 
at  Fitchburg,  Mass..  must  handle,  are  sum- 
marized in  the  recent  semi-annual  report  of 
the  Sewage  Disposal  Commission.  The  report 
was  prepared  bv  David  A.  Hartwell,  Chief 
Engineer,  and  Harrison  P.  Eddy,  Consulting 
Engineer.  The  matter  here  given  is  ab- 
stracted  from  the  report. 

Period  of  Time  Considered  in  Designing.— 
The  construction  of  intercepting  sewers,  as 
well  as  trunk  and  lateral  sewers,  involves 
not  only  much  expense  but  also  considerable 
inconvenience  to  the  public.  If  sewers  are 
built  of  insufficient  capacity,  the  expense  of 
providing  relief  sewers,  or  of  replacing  the 
old  ones  with  new  and  larger  structures,  is 
generally  considerably  more  than  of  building 
somewhat  larger  in  the  beginning.  It  is, 
therefore,  good  policy  to  build  the  sewer 
system  of  ample  capacity  for  a  long  period 
in  the  future. 

The  construction  of  tanks  and  filters  does 
not  cause  inconvenience  to  the  public  and 
such  works  can  be  readily  and  economically 
extended  from  time  to  time  as  the  quantity  of 
sewage  increases.  In  the  design  of  the  dis- 
posal works,  therefore,  it  is  not  necessary  to 
provide  at  the  outset  as  liberally  for  future 
requirements  as  in  the  design  of  the  sewer 
system. 

The  Act  of  1901,  giving  the  city  authority 
to  borrow  money  for  the  construction  of 
sewers  and  purification  works,  provides  that 
the  indebtedness  shall  be  incurred  for  a 
period  of  not  more  than  thirty  years.  Ob- 
viously, the  sewer  should  be  built  of  suf- 
ficient capacit'-  to  serve  without  enlargement 
or  duplication  during  the  period  for  which 
the  loans  are  made,  so  that  it  will  not  be 
necessary  to  replace  them  at  least  until  after 
the  loans  have  matured. 

After  giving  careful  consideration  to  the 
various  phases  of  this  problem,  it  was  de- 
cided that  the  economic  period,  for  which 
sewers  should  be  built,  should  be  at  least 
thirty  years  and  the  estimates  of  population 
and  of  area,  which  will  be  tributary  to  the 
sewer  system,  have  been  made  to  cover  the 
period  ending  in  1940,  These  estimates  of 
quantities,  however,  have  been  made  liberal 
and  it  is  probable  that  the  sewers  will  prove 
of  sufficient  capacity  to  serve  the  city  a 
somewhat  longer  time.  In  designing  such 
portions  of  the  purification  works  as  can 
be  readily  extended  from  time  to  time,  pro- 
vision will  be  made  for  the  needs  of  the 
cijty  to  1925  or  1930  (when  a  population  of 
55,000  will  have  been  reached),  the  intention 
being  that  these  works  shall  be  extended  at 
or  about  1925  to  provide  for  such  increase 
in  population  as  may  then  seem  justified. 

Estimate  of  Future  Population. — It  is  ex- 
tremely difficult  to  estimate  with  accuracy 
the  future  growth  of  any  community,  as  such 
growth  depends  greatly  upon  the  development 
of  manufacturing,  and  the  continued  opera- 
tion of  manufactories  already  established. 
There  are,  however,  certain  facts  which  may 
ser\-e  as  a  guide  in  estimating  the  population 
which  may  reasonably  be  expected  in  the 
comparatively  near  future,  such  as  the  growth 
of  the  city  in  the  past,  the  growth  of  other 
cities  during  the  same  period  of  time  and  the 
growth  of  larger  cities  after  they  reached  a 
population  equal  to  that  of  Fitchburg  at  the 
present  time. 

Taking  all  conditions  into  consideration  and 
giving  due  weight  to  the  rate  of  growth  of 
Fitchburg  and  other  New  Hmrland  cities  in 
the  past,  it  seems  probable  that  Fitchburg 
will  hardly  maintain  a«  great  a  rale  of  growth 
in  the  next  thirty  year;  as  it  has  in  the  past 
thirt}--five  years,  and  that  a  reasonable  proph- 
ecy of  the  growth  d'jriiig  the  next  thirty 
years  will  not  exceed  1.5  per  cent  per  period 
of  five  years.  The  designs  ror  the  intercept- 
ing sewer  have  been  based  upon  this  assumed 


rate  of  increase  in  population,  resulting  in  a 
population  of  87,200  in  1940. 

Present  and  Estimated  Future  i^ewered 
Area.— In  estimating  the  quantity  of  sewage 
likely  to  be  received  at  the  disposal  works 
in  the  future  a  careful  study  has  been  made 
of  the  probable  increase  in  the  sewered  area. 
The  estimates  made  are  liberal  and  provide 
for  all  districts  which  it  seems  at  all  likely 
will  be  built  up  during  the  next  30  years.  The 
area  drained  by  sewers  now  built  is  approxi- 
mately 2,000  acres.  This,  however,  includes 
only  that  portion  of  the  city  actually  sew- 
ered, the  area  included  being  only  that  back 
to  a  line  about  100  ft,  from  each  sewer.  As 
a  result  of  the  study  given  to  this  problem 
it  is  estimated  that  the  area  of  the  districts 
which  will  be  sewered  in  1940  will  be  8,1.S4 
acres,  equivalent  to  about  12.7  square  miles. 
This  area,  however,  is  taken  on  a  much  more 
liberal  basis  than  the  area  given  as  that  served 
by  existing  sewers,  and  it  is  not  probable  that 
it  will  be  completely  sewered.  It  represents 
rather  the  area  of  the  districts  which  will 
then  be  tributary  to  the  sewer  system, 

Sezver  Districts. — As  the  design  of  the 
sewer  system  depends  largely  upon  topog- 
raphy, each  valley  being  drained  independ- 
ently, it  is  necessary  to  define  the  limits  of 
the  main  drainage  areas.  That  portion  of  the 
city  which,  it  has  been  assumed,  will  be 
sewered  in  1940,  has  been  divided  into  twen- 
ty-eight sewer  districts,  which  vary  greatly 
in   size. 

Much  larger  quantities  of  water  arc  used, 
and  consequently  larger  quantities  of  sewage 
are  produced,  in  mercantile  and  manufactur- 
ing districts  than  in  purely  residential  sec- 
tions. Such  districts  are  relatively  small  in 
area  and  contain  business  blocks,  mercantile 
houses  and  manufacturing  establishments. 
They  also  generally  contain  some  residences, 
as  it  is  not  practicable  to  prescribe  the  boun- 
daries in  such  manner  as  to  entirely  exclude 
them.  After  careful  study  of  the  natural  and 
artificial  conditions  which  favor  manufactur- 
ing, certain  areas  have  been  defined  as  com- 
prising the  present  and  probable  future  man- 
ufacturing districts.  Obviously  in  this  as  in 
other  estimates,  it  is  not  possible  to  define 
these  limits  with  great  accuracy,  but  it  is  be- 
lieved that  the  areas  designated  are  ample 
for  the  period  in  question  and  that  they  will 
permit  of  great  industrial  expansion. 

Nearly  all  of  the  sewer  districts  contain 
some  area  which  will  probably  in  the  future 
be  devoted  to  industrial  works.  The  area  in 
each  sewer  district,  which  it  is  estimated  will 
be  devoted  to  manufacturing  or  commercial 
works  and  to  residential  purposes,  was  tab- 
ulated. 

The  total  residential  area,  as  of  1940,  has 
been  assumed  to  be  6,878  acres,  and  the  man- 
ufacturing area  1,256  acres.  On  this  basis 
about  85  per  cent  of  the  area  will  be  devoted 
to  residential  purposes  and  about  15  per  cent 
to  manufacturing  or  industrial  purposes. 

Density  of  Population  in  .Sc7vcr  Districts. 
— The  quantity  of  sewage  from  the  several 
sewer  districts  depends  not  only  upon  the  area 
of  these  districts,  but  also  upon  the  density 
of  the  population.  It  is  therefore  important 
to  estimate  as  accurately  as  possible  the  pop- 
ulation which  will  be  served  by  the  sewer 
systeiTi   in   each  district. 

The  number  of  polls  in  each  sewer  district 
has  been  obtained  from  the  printed  lists,  and 
by  applying  a  factor  determined  by  dividing 
the  total  population  in  1910  by  the  total  num- 
ber of  polls,  it  has  been  possible  to  estimate 
with  approximate  accuracy  the  distribution 
of  the  nresent  pooulation  among  the  various 
sewer  districts.  The  total  population  in  each 
district^  and  the  corresponding  density  of 
population,  or  number  of  persons  per 'acre, 
was  tabulated.  The  hensity  of  population 
varies  from  0.3  to  77.7  persons  per  acre. 

In  estimating  the  future  population  in  the 
sewer  districts  it  has  been  asstimed  that  the 
rate  of  growth  will  be  the  same  as  that  of 
the  entire  city,  except  for  two  districts  where 
a  somewhat  smaller  rate  was  assumed. 

Water  .Supply. — The  quan;i'<v  of  sewage 
produced  by  a  citv  depends  in  part  tipon  the 
water     supply.      Recent     measurcmenis     indi- 


cate that  the  average  quantity  of  water  sup- 
plied to  the  city  in  the  fall  of  1910  was  about 
119  gals,  per  capita  per  day,  while  the  maxi- 
mum rate  was  equavalent  to  about  172  gals, 
per  capita. 

A  large  proportion  of  the  water  used  by 
the  city  does  not  find  its  way  into  the  sewers, 
some  being  used  for  locomotives  and  for 
steaming  purposes  in  industrial  plants  and 
some  for  watering  streets  and  sprinkling 
lawns  and  gardens.  A  portion  leaks  into  the 
ground  from  the  distribution  system,  and 
much  of  that  which  is  used  for  domestic 
purposes  is  lost,  in  one  way  or  another,  so 
that  it  fails  to  reach  the  sewers.  Further- 
more, a  substantial  proportion  of  the  water 
consumers,  probably  not  far  from  15  per  cent, 
are  not  served  by  the  sewer  system,  conse- 
quently none  of  the  water  used  by  them 
reaches  the  sewers.  In  view  of  all  the  cir- 
cumstances, it  seems  fair  to  estimate  that  the 
average  quantity  of  sewage  which  will  be 
produced  by  the  residential  population  will 
be  about  75  gals,  per  capita  per  day.  Obvi- 
ously the  consumption  is  much  greater  in  the 
day  time  than  at  night  and  on  certain  days 
of  the  week  than  on  others.  After  giving 
consideration  to  local  conditions  and  to  the 
maximum  rates  of  water  consumption  in 
Fitchburg  and  other  similar  cities,  the  maxi- 
mum rate  of  sewage  flow  from  residential 
districts  in  Fitchburg  has  been  estimated  as 
150  gals,  per  capita  per  day. 

Storm  Water. — Most  of  the  sewers  thus  far 
built  in  Fitchburg  provide  for  both  sewage 
and  storm  water.  The  act  of  1910  requires 
that  "the  separation  of  the  sewage  from  the 
storm  water  in  Fitchburg  shall  be  completed." 
There  seems  to  be  reasonable  grounds  for 
questioning  the  desirability  of  making  a  com- 
plete separation  of  sewage  from  storm  water. 
Such  a  scheme  will  require  the  construction 
of  duplicate  sewers  in  practically  every  street, 
and  will  also  require  many  changes  in  exist- 
ing plumbing,  as  well  as  more  or  less  dupli- 
cation of  plumbing  in  buildings  to  be  built 
in  the  future,  wherever  the  roof  water  is  to 
be  conveyed  to  the  storm  drains.  It  will  un- 
doubtedly be  desirable  to  build  storm  drains 
parallel  to  the  sewers  in  many  of  the  out- 
lying districts  where  neither  system  is  yet 
constructed. 

In  order  to  secure  the  benefits  resulting 
from  the  purification  of  the  sewage  at  as 
early  a  date  as  possible,  it  has  been  decided 
to  build  the  intercepting  sewer  and  the  sew- 
age disposal  works  before  attempting  to  sep- 
arate the  sewage  from  the  storm  water.  When 
this  part  of  the  work  is  completed  the  sew- 
age from  the  existing  combined  sewers  will 
be  discharged  into  the  intercepting  sewer, 
through  regulating  gates,  which  will  auto- 
matically close  when  the  intercepter  is  full. 
When  these  gates  are  closed  in  this  manner 
the  sewage  and  storm  water  will  flow  past 
the  intercepter  directly  to  the  river. 

In  this  way  it  will  be  possible  to  treat  all 
of  the  sew^age  in  dry  weather,  and  a  portion 
of  the  combined  flow  of  sewage  and  storm 
water  in  times  of  storm.  The  quantity  of 
sewage  which  will  be  discharged  into  the 
river  during  storms  will  be  relatively  small 
and  will  not  cause  its  serious  pollution. 

While  no  specific  allowance  has  been  made 
for  storm  water,  in  the  design  of  the  inter- 
cepting sewers,  the  allowances  for  ground 
water  and  leakage  have  been  made  very  lib- 
eral, so  that  if  a  small  quantity  of  roof  water 
is  unintentionally  admitted  to  the  sewers  it 
will  not  cause  the  intercepter  to  become  over- 
charged. From  the  tiine  when  the  intercept- 
ing sewer  is  completed,  until  the  citv  reaches 
such  a  size  as  to  produce  enough  sewage  to 
tax  its  capacity,  it  will  have  a  surplus  capac- 
ity w^hich  may  be  used  for  a  relatively  small 
quantity  of  storm  water.  :\x  the  outset,  the 
quantity  of  storm  water  wliich  can  be  'pro- 
vided for  in  this  manner  will  exceed  that  of 
the  sewage,  although  it  is  not  intended  to 
convey  the  entire  flow  in  the  intercepter  to 
the  purification  works,  an  overflow  being  pro- 
vided which  will  permit  ?.b':vA  one-half  of  the 
flow  collected  by  the  ii^tercepter  above  this 
point  to  flow  directly  in-..^  the  Nashua  River 

Groimd  Water.— It  is  x  erv  difficult  to  build 
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water-tight  sewers,  and  many  of  the  present 
sewers  are  known  to  leak  and  admit  sub- 
stantial quantities  of  ground  water  The 
amount  of  such  leakage  varies  greatly  from 
season  to  season,  with  the  height  of  ground 
water.  During  rains  and  at  times  when  snow 
IS  melting,  material  quantities  of  storm  wa- 
ter may  leak  into  the  sewers  through  per- 
forated manhole  covers  or  around  solid  cov- 
ers. In  a  city  as  large  as  Fitchburg  there  are 
usually  some  connections  which  admit  storm 
water  to  the  sewers  even  though  it  is  the  in- 
tention to  prohibit  such  connections.  Taking 
into  account  all  the  sources  of  leakage  and 
the  experience  of  other  cities,  it  has  been 
decided  that  provision  should  be  made  for  an 
Itltimate  maximum  rate  of  leakage  of  1,960 
gals,  per  acre  per  day,  which  is  equivalent  to 
about  74,000  gals,  per  day  per  mile  of  sewers, 
assuming  the  tributary  area  to  be  completely 
sewered. 

Industrial  Wastes. — The  quantity  of  indus- 
trial wastes,  which  are  likely  to  find  their 
way  into  the  sewers,  is  most  difficult  to  esti- 
mate. Fitchburg  is  unusually  favorably  sit- 
uated to  permit  of  discharging  clean  wastes 
into  the  river,  and  thus  avoiding  the  neces- 
sity of  providing  for  the  disposal  of  such 
wastes  through  the  sewer  system.  On  the 
other  hand,  the  manufacturing  sites  along  the 
river  are  now  nearly  all  taken  up  and  new 
plants  will  be  likely  to  seek  locations  such 
that  it  may  be  necessary  for  the  city  to  pro- 
vide facilities  for  disposing  of  a  reasonable 
quantity  of  industrial  wastes.  It  has  there- 
fore been  deemed  wise  to  provide  for  a  max- 
imum rate  of  8,000  gals,  of  industrial  wastes 
per  day  per  acre  of  area  included  in  the  man- 
ufacturing and  mercantile  districts.  This  rate 
is  based  upon  the  assumption  that  three-quar- 
ters of  the  industrial  wastes  will  be  dis- 
charged during  the  working  day  of  ten  hours, 
which  appears  to  be  a  fair  assumption  in 
most  cities.  This  would  not  be  a  correct  as- 
sumption for  Fitchburg  if  all  of  the  paper 
mill  wastes  were  to  be  admitted  to  the  sew- 
ers, which,  however,  is  not  probable.  .Assum- 
ing that  three-quarters  of  the  wastes  will  be 
discharged  during  ten  hours,  and  that  the 
maximum  rate  is  uniform  during  the  ten 
hours  and  is  equivalent  to  8,000  gals,  per 
acre  per  day  of  24  hours,  the  quantity  of  in- 
dustrial wastes  to  be  expected  is  4,444  .gals, 
per  acre  of  industrial  area  per  day  of  24 
hours,  equivalent  to  a  total  for  the  entire  city 
of  approximately  5,500,000  gals,  daily,  which 
would  appear  to  be  a  liberal  allowance  for  the 
period  under  consideration.  This  provision 
is  in  addition  to  that  made  for  residential 
sewage  and  leakage. 

Quantity  of  Se"mge  for  IVhich  Interceptinq 
Sewers  Should  ProHde. — As  a  result  of  the 
studies  described,  it  appears  that  the  maxi- 
mum rate  of  flow  for  which  the  intercepting 
sewer*  should  provide  will  be  about  39,000,000 
gals,  per  day,  equivalent  to  nearly  450  gals, 
per  capita  per  day,  for  a  population  of  87,200 
persons,  assumed  to  be  a  reasonable  estimate 
of  the  probable  population  of  Fitchburg  in 
1940. 

The  basic  data  used  in  the  design  of  the 
intercepting  sewer  may  be  summarized  as 
follows : 

Total    residential    area 6,878.3  acres 

Total   industrial  area 1,256.1  acres 


Total  sewered  area 8,134.4  acres 

Population 87,200   persons 

Average  density  of  population  over  whole 
area,  10.7  persons  per  acre.  Maximum  rate 
of  domestic  sewage  flow,  150  gals,  per  day 
per  capita.  Maximum  rate  of  leakage  into 
sewer,  1,960  gals,  per  day  per  acre.  Maxi- 
mum rate  of  flow  of  industrial  wastes  for  in- 
dustrial area,  8,000  gals,  per  day  per  acre. 

Gals.  Per 

pel-  day.     cent. 
Total  maximum  rate  ot  flow  of 

domestic    sewage    13,080,000      33.5 

Total  maximum  rate  of  flow  of 

leakage    15,913,000       40.8 

•A  portion  of  this  quantity  may  he  conveyed 
to  low  level  purification  woriis.  or,  by  means  of 
pumping,  direct  to  the  main  vuiiflcatlon  works 
without  first  entering  any  portion  of  the  Inter- 
cepting sewer. 


Total  maximum  rate  of  flow  of 
Industrial  wastes   10,048,800      25.7 

Total  maximum  rate  of  flow  of 

sewage   from  all  sources 39,071,800     100  0 

lotal  maximum  rate  of  sewage 

flow  per  capita 450 

In  designing  the  intercepting  sewer  provi- 
sion has  been  made  for  the  maximum  rate  of 
flow  during"  the  day  in  that  season  of  the 
year  when  the  quantity  of  ground  water  and 
the  leakage  into  the  sewer  system  is  the 
greatest. 

Quantity  of  Seiuagc  for  Which  Purifica- 
tion Works  Should  Provide.— OhvioMi\y  the 
average  rate  of  flow  for  which  the  purifica- 
tion works  should  provide  will  be  very  much 
less  than  the  maximum  rate  upon  which  the 
size  of  the  intercepting  sewer  is  based. 

The  quantity  of  water  supplied  to  the  city 
m  1910  was  found  to  be  approximately  100 
gals,  per  capita  per  day,  and  the  measure- 
ments of  flow  which  were  made  several  years 
ago  indicate  that  the  norma!  flow  of  sewage 
is  about  equivalent  to  the  water  supply.  It 
has  therefore  been  decided  to  base  the  de- 
sign of  the  purification  plant  upon  an  as- 
sumed quantity  of  sewage  equivalent  to  100 
gals,  per  day  per  capita. 

While  certain  portions  of  the  plant,  such 
as  the  influent  and  effluent  conduits,  will  at 
first  be  built  of  sufiicient  size  to  accommo- 
date the  ultimate  flow  to  be  passed  through 
the  purification  works,  the  tanks  and  filters 
will  be  built  of  capacity  to  provide  only  for 
a  population  of  55,000  persons,  which  will 
probably  be  reached  about  the  year  1925.  The 
normal  quantity  of  sewage,  upon  w-hich  the 
designs  are  based,  is  100  gals,  per  capita,  or 
5,500,000  gals,  per  24  hours.  If  the  assumed 
rate  of  flow,  of  100  gals,  per  day  per  capita, 
is  correct  for  the  present  time,  the  quantity 
of  the  sewage  to  be  expected  when  the  dis- 
posal works  are  first  completed  will  be  ap- 
proximatelv  4,0n0,000  gals,  per  day. 

The  maximum  capacity  of  the  siphon  to  be 
built  at  the  outset  will  be  approximately  14,- 
000,000  gals,  per  day.  This  capacity  will  be 
reached  only  in  time  of  storm.  Provision  will 
be  made  for  passing  this  quantity  of  sewage 
and  storm  water  through  ;it  least  a  portion 
of  the  purification  plant.  In  time  of  storm 
the  total  flow  delivered  to  the  purification 
works  will  be  three  and  one-half  times  the 
average  rate  of  flow  in  1912,  and  probably 
two  and  one-half  times  the  average  rate  of 
flow  in  1930,  dependent  upon  the  population 
of  the  city  at  that  time. 

The  essential  quantities  of  sewage  which 
will  be  delivered  to  the  purification  works 
are  estimated  to  be  as  follows: 

Million  Gals,  per  Day. 
1912.         1925. 

Normal    rate   of  flow 4  5.3 

Maximum  rate  of  flow  140  per  cent 

of  normal    5.6  7.7 

Minimum    rate   of  flow   70  per   cent 

of  normal    2.8  3.85 

Maximum    rate    of     flow,     time     of 
storm    14.2         14.2 

Notes    on    Water    Supply,    Sewerage 
and    Sanitation. 

Indianapolis  Sewage  Experiment  Station. 

— The  city  council  of  liKliauapt>lis,  Ind..  lias 
appropriated  $10,000  to  defray  the  expense  of 
.onstructing  a  sewage  experiment  station.  The 
design  is  being  worked  out  at  the  present  time. 
City  Kngincer  Henry  VV-  Klausmann  hopes 
to  have  the  plant  ready  for  service  by  the  lime 
cold  weather  sets  in,  so  that  the  comparative 
efficiency  of  the  methods  of  disposal  investi- 
gated may  be  determined  under  winter  condi- 
tions. The  experimental  plant  is  to  be  su 
planned  that  it  will  eventually  form  a  unit  of 
the  final  design.  In  the  experiments  a  com- 
parative stu<ly  will  be  made  of  the  results  ob- 
tained by  operating  a  one-acre  sprinkliii.ir  filter 
bed  and  an  electrolytic  plant,  each  liandlitig 
Imhoff  settling  tank  etfluenl.  .'\  report  of  the 
results  of  the  experiments  will  be  of  great 
interest    to   sewage  dispo-;:il   engineers. 

Ventilation  of  Sewers. — The  arguments 
in  favor  of  omitting  the  house  trap,  for  the 
purpose  of  increasing  the  ventilation  of  sew- 
ers, are  stated  by  R.  I,.  I'ox,  of  the  Batavia. 
N.  Y.,  Sewer  Commission,  in  the  Cornell  Civil 


1-ngineer,  as  follows:  1.  Omission  of  the 
house  trap  permits  a  better  discharge  of  house 
sewage  and  prevents  solid  matter  from  set- 
tling in  the  soil  pipe.  The  air  from  house 
plumbing  is  usually  worse  than  sewer  air.  2. 
It  simplifies  and  reduces  the  expense  of  plumb- 
ing. 3.  It  obviates  the  frequent  clogging  of 
the  house  connection  which  usually  occurs  at 
this  trap.  4.  It  reduces  the  danger  of  illumi- 
nating gas  from  leak-y  mains  reaching  the 
house,  as  the  omission  of  the  trap  allows  the 
gas  to  pass  freely  up  the  stack  and  be 
harmlessly  dissipated  into  the  air.  5.  Scienti- 
fic examination  in  Paris,  London,  Boston  and 
several  of  the  largest  cities  in  the  world  proves 
concltisively  that  the  air  in  the  trapped  soil 
pipe  is  more  dangerous  to  health  than  the 
sewer  air,  and  free  circulation  of  air  through- 
out is  the  best  remedy  for  both  sewer  and  soil 
pipe  air,  as  they  are  harmlessly  dissipated  into 
the  air  above  the  roof,  and  the  fact  that  there 
is  a  free  circulation  of  air  throughout  the  sys- 
tem prevents  the  formation  of  dangerous 
gases,  in  quantity,  for  the  reason  that  as  rap- 
idly as  made  they  are  dissipated. 

The  Taste  in  Disinfected  Water.— The 
most  important  question  confronting  the  sani- 
tarian, in  regard  to  water  supplies  treated  with 
calcium  hypochlorite,  is  the  possibilitv  of  a 
taste  in  the  dissinfected  water.  Commenting 
on  this  point.  Dr.  .Arthur  Lederer  and  Frank 
Bachmann  of  the  Sanitary  District  of  Chi- 
cago, in  a  paper  before  the  Illinois  Water 
Supply  Association,  said :  Xothing  has  dis- 
credited the  hypochlorite  treatment  more  than 
excessive  doses,  accidental  or  otherwise.  In 
many  cases  the  quantity  of  hypochlorite  may 
have  been  reduced  to  an  unsafe  minimum  ei- 
ther on  account  of  such  mishaps  in  the  appli- 
cation, or  on  account  of  popular  prejudice. 
The  idea  of  drinking  disinfected  water  seems 
to  be  repugnant  to  the  broad  masses.  Of  late, 
however,  thanks  to  the  educational  campaign 
carried  on  by  people  interested  in  public 
health,  and  by  progressive  journals,  the  prej- 
udice against  the  use  of  hypochlorite  is  de- 
creasing. When  properly  applied,  the  taste  of 
sterilized  water  is  mainly  the  result  of  auto- 
suggestion. This  can  readily  by  proven  in  a 
practical  test,  as  carried  on  in  our  laboratory. 
.\t  one  time,  we  took  a  squad  of  eight  men, 
none  of  whom  had  ever  tasted  hypochlorite  in 
water  before,  prepared  a  series  of  bottles  con- 
taining lake  water  with  various  quantities  of 
hypochlorite  and  distributed  a  number  of  blank 
bottles  containing  lake  water  among  the  hypo- 
chlorite samples.  When  a  water  supply  is 
treated  with  hypochlorite  the  consumer  ex- 
pects to  taste  "something"  in  the  water.  That 
is  the  frame  of  mind  also  in  a  laboratory  test. 
-As  might  be  expected,  a  number  of  the  squad 
tasted  "something"  in  lake  water  containing 
no  hypochlorite  at  all,  and  one  man  even  dis- 
covered an  odor  in  one  of  the  blanks. 

Street  and  Catch  Basin  Cleaning.— The 
relation  between  street  and  catch  basin  clean- 
ing is  discussed  by  David  .A.  Hartwell.  Super- 
intendent of  Sewers  in  Fitchburg,  ^Iass..  in 
liis  latest  semi-annual  report.  The  following 
data  and  discussion  arc  abstracted  from  his 
report    on    sewer    maintenance : 

The  most  important  feature  of  this  divi- 
sion is  the  cleaning  of  the  catch  basins  which 
entailed  an  expenditure  for  the  whole  year  of 
about  78  per  cent  of  the  total  expeiuliture. 
From  May  to  November,  inclusive,  some  ac- 
count was  kept  of  the  cost  of  cleaning  catch 
basins.  The  data  collected  show  that  during 
these  six  months,  covering  a  total  ot  ahout 
I.2ti0  basin  cleanings,  the  average  cost  uas 
$2.5().  The  average  amount  of  m,aterial  Imn- 
(lled  from  each  basin  was  1..58  cu.  vds.,  making 
the  ci>st  per  cubic  yard  $l.t)L'.  The  difficulty 
of  finding  suitable  places  to  deposit  waste 
material  without  excessive  length  c^i  haul  is 
a  problem  which  faces  all  city  departments 
as  well  as  citizens  and  corporations.  This  dif- 
ficulty will  incre.isc  with  the  .growth  of  the 
city  and  will  prob.ibly  tend  to  increase  the  cost 
of  cleaning  catch  basins  year  by  year  so  far 
as  teaming  is  concerned. 

All  catch  basins  have  been  thoroughly 
cleaned  and  kept  cleaned  even  though  some 
have  been  cleaned   six  or  eight  times  during 
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the  season.  I  believe  that  a  liitle  more  care 
on  the  part  of  the  street  department  in  the 
selection  of  material  to  be  placed  on  our 
steeper  streets  would  greatly  reduce  the  num- 
ber of  cleanings  required  for  some  of  the 
basins  at  the  foot  of  these  hills.  It  does  not 
seem  just  for  the  street  department  to  place 
on  such  streets  material  that  does  not  easily 
become  compacted  and  which  at  the  time  of 
any  ordinary   rain   will   completely   fill   the  ba- 


sins. Further,  if  more  attention  was  given  to 
cleaning  gutters  throughout  the  summer  much 
of  the  material  now  taken  from  the  basins 
could  be  taken  from  the  gutters  at  much  less 
expense.  I  have  observed  gutters  in  different 
sections  of  the  city  filled  fully  one-half  the 
depth  to  the  top  of  the  curb  with  material 
which  during  a  good  shower  would,  be  w'ashed 
into  the  basins,  .^nd  during  building  opera- 
tions nnich  material  is  deposited  in  the  streets 


and  allowed  to  remain  there  many  weeks  which 
adds  materially  to  the  amount  of  matter  that 
fills  the  basins.  Perhaps  such  an  ideal  con- 
dition of  street  cleaning  would  add  somewhat 
to  the  cost  of  street  maintenance  yet  it  would 
lessen  the  cost  of  cleaning  catch  basins  more 
than  it  would  increase  the  cost  of  street  main- 
tenance and  so  the  city  would  not  only  be  the 
gainer  financially  but  there  would  also  be  a 
gain  in  the  attractiveness  of  the  public  ways. 


DRAINAGE    AND    IRRIGATION     SECTION 


The  Conveyance  of  Irrigation  Water; 

Practice  in  British  Columbia. 

1. 
Canadian  irrigation  works  rank  high  in  ex- 
tent and  perfection  of  construction.  This  fact 
is  brought  out  particularly  well  in  a  report  to 
the  Department  of  .Agriculture.  Province  of 
British  Columbia,  by  Prof.  B.  A.  Etclieverry 
of  the  University  of  California  This  report 
deals  with  the  several  problems  of  water 
measurement,  conveyance  of  water,  duty  of 
water  and  application  of  water  as  found  in 
Canadian  practice  in  the  province  named,  and 
gives  may  valuable  data.  Such  of  these  data 
as  are  of  more  general  application  will  be 
presented  in  this  and  companion  articles. 

TYPES   OF   IRRIGATION    SYSTEMS. 

The  topography  of  the  land  of  the  irrigated 
districts  of  British  Columbia  is  often  very 
rough  and  the  land  irrigated  is  generallv  roll- 
ing as  compared  to  irrigated  land  in  ni'ost  of 
the  arid  regions  of  the  United  States.  Because 
of  the  character  of  the  topography  the  con- 
struction of  an  irrigation  system  is  expensive 
and  difficult.  Ordinarily  the  main  canal  which 
heads  at  the  diversion  dam  is  excavated  on 
the  steep  hillsides  and  continued  around  tlie 
hills,  skirting  the  land  to  be  irrigated.  The 
main  laterals  or  main  branches  head  at  the 
rtiain  canal  and.  where  possible,  run  down  the 
ridges  which  separate  the  smaller  valleys 
which  make  up  the  entire  body  of  land  cov- 
ered by  the  system.  These  laterals  either  sup- 
ply directly  the  farms  or  are  the  source  of 
supply  for  smaller  laterals.  A  large  part  of 
the  main  canal  is  often  excavated  in  porous 
material  and  fissured  rock  and  frequently  it 
must  cross  canyons  or  depressions.  Open 
canals  have  been  used  where  possible;  flumes 
placed  on  benches  cut  in  the  side  hill  have 
been  used  where  the  side  hill  was  too  steep. 
where  the  material  was  too  porous,  or  where 
the  excavation  of  an  open  canal  was  impos- 
sible or  too  expensive,  and  flumes  on  trestles 
or  wooden  pipes  have  l)een  used  to  cross 
depressions. 

Because  of  the  low  winter  temperature 
which  will  cause  freezing  of  water  in  open 
canals,  at  least  two  irrigation  companies  have 
used  in  the  place  of  open  canals  for  the  main 
as  well  as  for  the  distributaries  a  system  of 
wooden  pipes  buried  in  the  ground  below  the 
reach  of  frost  in  order  that  the  irrigation  sys- 
tem could  be  us-'d  for  domestic  supply  as  well 

The  distribution  system  consists  of  all  later- 
als and  branches  neccssarv  to  deliver  water  to 
each  farm.  The  topography  of  the  land  is 
such  that  the  laterals  must  often  be  placed  on 
grades  that  are  too  steep  for  earth  ditches  and 
on  irregular  slopes  where  the  depressions 
must  be  cros-ed  by  flumes  or  pipes.  Because 
of  this  and  also  because  of  the  small  volumes 
of  water  usually  carried  by  the  laterals,  wood- 
en flumes  and  wooden  pijies  have  been  ex- 
tensively used.  Where  wooden  flumes  are 
used  they  are  placed  as  mich  as  possible  on 
mud  sills  resting  on  the  ground  and  the  de- 
pressions arc  crossed  ■u  trestles.  Where 
pipes  are  used  liiey  are  U'V.i.t!'-,  under  more 
or  Uss  pressure,  but  o-iasionallv  ;!:fv  may  be 
placed  practically  ot,  fr-i'-'C  v,-ith  very  little 
cr  no  pressure  on  t!v:-;>.  :r-  'vhiclt  case  ;hev 
act  more  as  a  covered  fl'  :•  .;.  '     ' 

The  systems  of  Briiijli  Cn'.-.rr.'/ia  --an  be 
classified  into  the  following  typis  based  o:; 
the  form  of  construction  us  d 


(1)  Those  which  consist  of  an  open  main 
canal  and  of  open  laterals  (either  open  ditches 
or  flumes),  and  to  which  class  belong  the  irri- 
gation systems  at  Keremeos,  Penticton  and 
Walhachin,  and  parts  of  the  systems  of  White 
Valley  Irrigation  Co.,  Summerland.  Naramata. 

(2)  Those  which  consist  of  an  open  main 
canal  and  of  pipe  line  distributaries  such  as 
the  Kelowna  Irrigation  Co.  and  the  fruit  lands 
irrigation  system  near  Kamloops,  the  latter 
consisting  of  a  concrete  lined  canal  and  cem- 
ent pipe. 

(3)  Those  which  consist  entirely  of  pipe 
lines,  both  for  mains  and  laterals  such  as  the 
Kaleden  system  and  part  of  the  Sunimerland 
system. 

As  regards  the  cost  of  instalhiion,  the  first 
type  has  the  advantage  that  the  cost  per  acre 
of  the  distribution  system  is  less  than  that  of 
a  wooden  pipe  system.  For  ordinary  condi- 
tions it  is  roughly  estimated  that  a  wooden 
flume  system  will  cost  one-half  as  much  as  a 
wooden  pipe  system.  For  very  rough  land  re- 
quiring a  great  deal  of  flumiiig  on  high  tres- 
tles, the  comparison  in  cost  would  not  be  so 
favorable  to  wooden  flume-  .As  far  as  dura- 
bility is  concerned,  the  life  of  a  well  con- 
structed wooden  flume  should  be  l)etween  8 
and  12  years.  The  life  of  a  wooden  pipe 
which  is  full  only  part  of  the  time  is  proble- 
matical ;  it  depends  somewhat  on  the  kind  of 
wood  and  on  the  soil  in  which  it  is  placed. 
In  Idaho  4x4  in.'  wooden  posts  used  for  lot 
corners,  made  of  the  best  fir  and  painted, 
have  been  almost  completely  destroyed  in  one 
year.  There  are  a  number  of  instances  where 
wooden  pipes  have  gone  to  pieces  in  4  or  "i 
years  or  even  less.  However,  if  the  pipe  is 
made  of  good  selected  material,  free  from 
sap  wood,  the  life  should  be  from  10  to  15 
years  for  a  wooden  pipe  empty  part  of  the 
year.  The  life  of  wooden  pipe'which  is  kept 
constantly  full  and  buried  to  such  depth  as  to 
prevent  freezing  would  be  considerably  great- 
er, probably  20  to  .30  years,  provided 'the  soil 
in  which  it  is  buried  does  not  contain  injuri- 
ous salts.  .Were  it  not  necessary  to  prevent 
the  water  in  the  pipe  from  freezing,  it  is  my 
opinion  that  the  life  of  a  wooden"  pipe  kept 
constantly  full  and  under  sufli<-icnt  head  for 
the  wood  to  be  saturated  would  be  increased 
if  it  was  laid  above  ground  not  in  contact  with 
the  soil. 

As  far  as  the  cost  of  maintenance  is  con- 
cerned, a  wooden  flume  system  requires  fre- 
quent repairs,  tarring  and  calking,  the  cost  of 
which  would  be  greater  than  the"  maintenance 
of  a  pipe  system. 

It  is  impossible  to  represent  numerically  the 
above  statements  with  any  degree  of  accuracy 
because  of  the  varying  conditions.     Roughlv 
they  may  be  represented  as  follows : 
.-ANNUAL,  COST  OF  WOODEN  FLUMES   AND 

WOODEN   PIPES  GIVEN  IN  PER   CENT 
OP  FIRST  COt>T. 

For  wooden  flumes,  life  S  to  12  vears-  cent 

ove?    "">',ntenance  and  repairs  distriliuted      ' 

Sinking  lund  tor'  i-eiiewals! '.'.'. q 

Interest  on  capital  invested ........."'     g 

Total   rr 

w'To'^r  ''.'"*?  .'^"'P'y  P»"  of  the  lime!  life 
Maintenance   and   repairs. 

Sinking  fund  for  renewals         '-i 

Interest  on   fapit.Tl   invpstsd     i 


Total 


For   wooden    pipes   always    full,    life   20    to   30 
years : 

Maintenance   and    repairs 1 

Sinking  fund  for  renewal 4 

Interest   on   capital   invested 6 

Total    .11 

These  figures  show  that  the  aiunial  cost 
which  must  be  provided  for  to  maintain  and 
renew  a  system  and  pay  interest  on  capital 
invested  is  20  per  cent  for  a  wooden  flume 
system,  15  per  cent  for  a  pipe  system  part  of 
the  time  and  11  per  cent  for  a  pipe  system 
always  full.  These  costs  are  in  the  ratio  of 
1.8,  1.8  and  1.  Therefore  a  flu.-ne  system  is 
more  economical  than  a  wooden  pipe  system, 
which  can  be  kept  full  of  water  only  part  of 
the  time,  when  the  cost  of  the  wooden  pipe 
system  would  be  in  exci-ss  of  l..'!  times  the 
cost  of  the  flume  system.  .Also  the  flume  sys- 
tem is  more  economical  when  the  cost  of  a 
wooden  pipe  system  which  can  be  kept  full 
of  water  all  the  time  is  1.8  times  the  cost  of 
the  flume  system.  As  stated  above,  a  wooden 
pipe  system  under  average  conditions  will  cost 
about  twice  as  much  as  a  wooden  flume  sys- 
tem; therefore,  if  the  above  cost  alone  is  con- 
sidered, a  wooden  flume  system  is  more  eco- 
nomical. Hut  there  arc  other  relative  advant- 
ages and  disadvantages  which  should  be  con- 
sidered. 

The  third  type  of  system— that  is,  the  wood- 
en pipe  system  which  can  be  kept  full  all  the 
year  around  without  freezing— has  the  ad- 
vantage that  it  can  be  used  for  domestic  sup- 
ply. The  other  two  types  require  a  separate 
domestic  system  if  domestic  water  is  desired. 
But  it  is  not  always  possible  to  combine  the 
two,  for  often  the  source  of  supplv  from 
which  the  irrigation  water  is  obtained  may 
be  frozen  in  the  winter  or  it  mav  be  so  pof- 
luted  that  it  is  not  safe  drinking  water  and 
if  It  must  be  filtered  or  treated  to  purify  it,  it 
would  be  very  poor  economy  to  have  to  "purify 
the  irrigation  water  as  well  as  the  domestic 
water  which  are  carried  in  the  same  pipe.  If 
these  conditions  exist  a  separate  domestic  sys- 
tem IS  preferable. 

PERM.^XEXT    CONSTRUCTION. 

The  short  life  of  wooden  flume  and  wooden 
pipes  and  the  increasing  value  of  water  have 
led  to  more  permanent  and  better  class  of  con- 
struction throughout  the  arid  region.  Wooden 
flumes  on  trestles  are  being  replaced  by  steel 
flumes;  wooden  flumes  resting  on  the  ground 
or  bench  flumes  which  were  necessary  to  carry 
the  water  on  steep  hillsides  or  through  porous 
ground  are  being  replaced  by  concrete  flumes 
and  concrete  lined  channels.  Concrete  linings 
are  being  constructed  wherever  the  seepage 
losses  must  be  prevented  because  of  the  value 
of  water  loss  or  because  of  the  damage  caused 
to  adjacent  land  by  the  seepage  water  Con- 
crete pipes,  both  plain  and  reinforced,  which 
a  few  years  ago  were  only  used  in  southern 
California,  are  now  being  used  to  som.e  ex- 
tent in  many  of  the  irrigated  districts  of 
Washington,  Oregon,  Idaho  and  other  western 
states  and  their  use  i-  growing.  The  use  of 
plain  concrete  pipe  is,  however,  limited  to 
small  heads  and  concrete  pipe  reinforced  with 
steel  can  only  be  used  for  moderate  heads, 
bo  far  remforced  concrete  pipe  has  been  used 
only  where  pressure  lioads  are  under  li)0  ft 
and  some  manufactur.-s  nf  reinforced  con- 
crete pipe  will  guarantre  them  for  heads  as 
large  as  150  ft.  But  it  can  not  be  expected 
that    cement    pipe    will    replace    wooden    pipe 
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where  pressures  are  large  and  as  much  of 
the  land  covered  by  irrigation  systems  in  Brit- 
ish Columbia  is  irregular  and  the  surface  has 
a  steep  slope  which  often  produces  high  pres- 
sures, the  use  of  reinforced  concrete  pipe  can 
not  be  adopted  in  general.  Fcr  such"  loca- 
tions wooden  pipes,  especially  if  they  can  be 
kept  full  and  protected  from  freezing,  are  the 
best  solution.  On  steep  slopes  which  are  fairly 
uniform  with  no  deep  depressions,  it  is  pos- 
sible to  so  regulate  the  pressure  that  cement 
pipes  can  be  used. 

During  the  past  two  years  some  of  the  irri- 
gation companies  of  British  Columbia  have 
realized  the  economy  of  improved  method  of 
construction  and  some  of  the  work  which  lias 
been  done  and  is  being  done  is  equal  to  any 
of  the  country.  Excellent  examples  of  per- 
manent construction  are  found  on  the  svs- 
tems  of  the  Kelowna  Irrigation  Co.  and  the 
South  Kelowna  Co.  near  Kelov.-na  and  the 
Fruitlands  Irrigation  &  Power  Co.  near  Kam- 
loops.  Some  of  the  systems  installed  and 
others  which  are  in  the  process  of  construc- 
tion will  cost  upwards  of  $-50  an  acre  and 
probably  as  high  as  $100  an  acre.  Those  sys- 
tems which  are  installed  and  which  consist 
largely  of  wooden  flumes  or  wooden  pipes 
will  before  very  long  require  renewal  to  a 
large  extent,  and  where  these  systems  havc 
passed  in  to  the  hands  of  municipalities  this 
cost  of  renewal  will  have  to  be  met  directlv 
by  the  farmers  or  fruit  growers  of  the  mu- 
nicipality. The  information  given  in  the  fol- 
lowing pages  will,  it  is  hoped,  be  of  assistance 
in  the  reconstruction  of  old  systems  and  in 
the  installation  of  new  systems.  The  subject 
has  been  subdivided  and  is  taken  up  in  the 
following  order:  (1)  Seepage  losses  in 
canals;  (2)  canal  linings  to  prevent  seepage 
losses;  (3)  steel  flumes;  (4)  plain  concrete 
pipes,  and  (5)  reinforced  concrete  pipes. 

CONVEYANCE    LOSSES    OF    W.\TER    IN    CAN.i^LS. 

All  irrigators  are  wejl  acquainted  with  the 
fact  that  the  losses  in  conveying  water  in 
earth  canals  are  in  many  cases  very  large  and 
with  newly  excavated  canals  are  often  so 
great  that  it  is  difficult  to  deliver  water  at  the 
lower  end.  On  irrigation  systems  with  un- 
lined  canals  these  losses  usually  range  from 
25  to  60  per  cent  of  the  water  diverted  and 
taken  in  the  canal  system,  and  there  are  many 
instances  where  the  losses  are  much  greater. 
In  two  miles  of  canal  of  the  Canyon  Creek 
Irrigation  Co.,  near  Kelowna,  the  losses 
amounted  to  60  per  cent  of  the  water  entering 
the  canal.  This  is  not  an  exceptional  case,  for 
on  some  California  canals  losses  of  64  per 
cent  per  mile  have  been  observed.  It  is  safe 
to  state  that  on  an  irrigation  system  consisting 
of  earth  ditches,  only  50  per  ceni  of  the  water 
diverted  is  delivered  to  the  fields. 

The  water  lost  by  seepa.ge  disappears 
through  some  underground  drainage  channel 
or  raises  the  water  table  of  the  lands  adjacent 
to  and  below  the  canal.  This  causes  the  wa- 
terlogging of  the  land  ur  accumulation  of 
alkali  salts  on  the  surface.  This  effect,  com- 
bined with  wasteful  irrigation,  has  been  the 
cause  of  over  10  per  cent  of  the  irrigated 
lands  of  the  west  becoming  unfit  for  crop  pro- 
duction. On  one  project  in  eastern  Washing- 
ton after  only  the  first  irrigation  season,  con- 
siderable land  was  waterlogged  and  in  some 
portions  the  water  table  had  risen  sufficiently 
to  cover  the  land  several  feet  deep.  These 
damages  alone,  in  many  cases,  iustify  the  ex- 
pense of  lining  the  canals.  But  even  if  in- 
jury by  waterlogging  is  not  considered,  there 
are  many  localities  where  the  water  is  suffi- 
ciently valuable  to  make  the  lining  of  canals 
to  stop  the  loss  of  water  a  paying  proposition. 
The  amount  of  money  which  one  is  justified 
in  spending  will  be  in  priiportion  to  the  ex- 
tent of  the  losses. 


EXTENT   OF    SEEPAGE   LOSSES    IN    CANALS- 

The  extent  of  seepage  losses  depends  on 
many  factors,  such  as  porosity  of  the  soil,  the 
form  of  cross  section,  the  size  of  the  canal. 
the  number  of  seasons  the  canal  has  been 
operated,  the  amount  of  silt  in  the  water,  the 
velocity  of  flow,  the  depth  to  the  water  table, 
etc. 

The  most  valuable  general  observations  as 
regards  the  amount  of  these  losses  arc  those 
of  the  irrigation  investigations  office  of  the 
United  States  Department  of  .Agriculture. 
From  series  of  measurements  on  7.'{  ditches  in 
the  western  states,  they  have  found  that  the 
average  loss  per  mile  of  ditch  is  5.77  per  cent 
of  the  entire  flow ;  the  measurements  range 
from  a  maximum  of  64  per  cent  per  mile  to  a 
slight  gain  in  a  few  cases.  Large  canals  in 
general  lose  less  in  proportion  than  small  ones. 
The  measurements  show  that  the  loss  per  mile 
averages  about  1  per  cent  for  canals  carrying 
100  cu.  ft.  per  second  or  more,  about  2%  per 
cent  for  canals  carrying  50  to  100  cu.  ft.  per 
second,  4%  per  cent  for  canals  carrying  25  to 
50  cu.  ft.  per  second  and  11%  per  cent  for 
canals  carrying  less  than  25  cu.  ft.  per  second. 
For  some  purposes  it  is  preferable  to  know 
the  extent  of  seepage  expressed  in  cubic  feet 
of  water  per  day  per  square  foot  of  wetted 
area  of  the  canal.  This  is  equivalent  to  stat- 
ing the  depth  of  water  in  feet  lost  each  day. 
.\  number  of  measurements  have  been  made 
in  various  parts  of  the  country  and  some  of 
these  have  been  assembled  by  F.  W.  Hanna. 
project  engineer  of  Boise  U.  S.  Reclamation 
Service  Project  in  Idaho,  who  states  that 
from  careful  consideration  of  the  data  assem- 
bled it  would  appear  that  a  seepage  loss  of 
i)-5,  1  and  1.5  cu.  ft.  per  square  foot  wetted 
surface  per  day  might  be  assumed  for  canal 
losses  respectively  for  rather  impervious,  me- 
diumly  pervious  and  rather  pervious  soils. 
Based  on  the  above  figures  and  assuming  a 
common  form  of  cross  section,  he  obtains  the 
following  results.  Table  I,  as  the  seepage  loss 
per  mile  expressed  as  per  cent  of  flow  : 

Table  I  gives  results  which  agree  with  those 
obtained  by  the  irrigation  investigations  office 
as  closely  as  can  be  expected  because  of  the 
numerous   factors  involved. 

EVAPORATION      LOSS      FROM      W.VTER     SURFACE     OF 
CANALS. 

The  losses  above  stated  include  seepage  and 
evaporation,  but  contrary  to  the  general  be- 
lief, the  losses  of  evaporation  from  flowing 
water  in  a  canal  are  insignificant  when  com- 
pared with  those  of  seepage.  It  has  been 
shown  that  the  losses  of  seepage  and  evapora- 
tion per  day  might  be  assumed  at  0.5,  1  and  1.5 
cu.  ft.  of  water  per  square  foot  of  wetted  sur- 
face, respectively  for  rather  impervious,  me- 
diumly  pervious  and  rather  pervious  soil. 
These  are  equivalent  to  losses  of  water  6,  12 
and  18  ins.  deep.  As  compared  to  these  fig- 
ures, the  evaporation  from  water  surface  for 
the  irrigation  season  w-ill  generally  be  about 
Vi  in.  per  day,  which  is  from  25  to  75  times 
less  than  the  above  seepage  losses.  Seepage 
and  evaporation  measurements  made  at  Twin 
Falls,  Idaho,  and  reported  by  Elias  Nelson 
(Bulletin  58,  University  of  Idaho)  show  that 
the  evaporation  raii.ged  from  less  than  1  per 
cent  to  less  than  2  per  cent  of  the  total  loss 
in  the  canals.  On  one  of  the  largest  systems 
in  the  San  Joaquin  Valley,  California,  the  to- 
tal length  of  canals  is  165  miles  and  the  total 
seepage  loss  was  28  per  cent  and  30  times 
greater  than  the  evaporation  loss.  These  and 
other  numerous  expcrimeius  show  that  the 
evaporation  losses  in  the  conveyance  of  water 
are  so  small  as  compared  with  the  seepage 
losses  that  they  are  of  no  importance. 

PREVENTION'    OF    SEEP.NGF    LOSSES    IN    CANALS. 

To  prevent  the  loss  of  water  in  conveyance 
lining  the  canals  with  different  materials  has 
been  tried.    Those  -tsed  or  experinieiucd  with 
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are  concrete,  wood,  asphalt,  oils  and  clav  pud- 
dle. .-A  good  lining  should  fulfill  the  follow- 
ing requirements:  It  should  be  water  tight, 
prevent  the  growth  of  weeds,  stop  burrowing 
animals,  be  strong  and  durable  and  preferably 
not  affected  by  the  tramping  of  cattle-  From 
investigations  made  by  the  writer  in  1906  and 
froni  more  recent  experience  as  regards  the 
efficiency  of  the  different  types  of  linings,  the 
following  results  can  be  anticipated : 

( 1 )  A  good  oil  lining  constructed  with 
heavy  asphalt  road  oil  applied  on  the  ditch 
sides  and  l)ed  at  the  rate  of  about  3  gals,  per 
square  yard  will  stop  50  to  ti<>  per  cent  of  the 
seepage. 

(2)  .-V  well  constructed  clay  puddle  lining 
is  as  efficient  as  a  good  oil  lining. 

(3)  A  thin  cement  mortar  lining  about  1 
in.  thick,  made  of  1  part  cement  to  4  of  sand, 
will  prevent  75  per  cent  of  the  seepage. 

(4)  A  first-class  concrete  lining.  3  ins. 
thick,  made  of  1  part  of  cement  to  2  of  sand 
and  4  of  gravel,  will  stop  95  per  cent  of  the 
seepage. 

(5)  A  wooden  linirg  when  new  is  as  effi- 
cient as  a  concrete  lining,  but  after  two  or 
three  years,  repairs  and  maintenance  will  be- 
come an  important  item  and  by  the'  end  of 
8  or  10  years  it  will  necessitate  complete  re- 
newal. 

The  cost  of  an  oil  lining  where  oil  can  be 
bought  at  California  prices  (about  2  cts.  a 
gal.)  is  about  %  ct.  per  square  foot.  Cement 
mortar  lining  1  in.  thick  costs  about  3  to  4  cts. 
per  square  foot.  Cement  concre'e  2  ins.  thick 
costs  about  6  cts.  and  3  ins.  thick  about  8  cts. 
a  square  foot-  These  prices  do  not  include  the 
trimming  and  preparation  of  the  ditch  before 
the  lining  is  put  on.  which  would  add  from 
%  to  1%  cts.  per  square  foot.  The  cost  of  a 
clay  lining  depends  greatly  on  the  nearness 
of  the  canal  to  suitable  clay.  If  clay  is  close 
at  hand,  it  can  be  hauled  and  spread  on  the 
canal,  then  either  tramped  in  by  cattle  or 
worked  in  by  dragging  over  it.  at  a  cost  of 
less  than  1  ct.  per  square  foot,  hut  there  are 
localities  where  the  writer  has  seen  enough 
money  spent  on  clay  linings  to  pay  for  a  good 
concrete  lining.  Wooden  lining  has  been  used 
in  very  few  cases  and  the  cost  of  such  a  lin- 
irig  built  of  2  in.  lumber  nailed  on  sills  and 
side  yokes  will  not  be  less  than  that  of  a  2  in 
concrete  lining  and  not  nearly  as  durable. 

The  disadvantages  of  the  cheaper  linings  are 
the  following:  .\n  oil  lining  stops  only  a 
part  of  the  seepage  losses,  and  while  it  will 
resist  erosion  well,  it  probably  will  not  pre- 
vent the  growth  of  weeds  for  more  than  one 
season  unless  a  high  velocity  is  used,  and  it 
will  not  stop  the  activities  of  burrowing  ani- 
mals. .Another  serious  objection  is  that  .suit- 
able oil  would  be  hard  to  obtain  in  British 
Columbia  at  a  reasonable  cost.  Oil  linings 
have  not  been  sufficiently  tested  to  determine 
their  durability. 

Clay  puddle  will  not  prevent  the  burrowing 
of  animals,  and  weeds  grow  rapidly,  especially 
since  the  velocity  oi  the  water  must  be  small 
in  order  to  prevent  the  eroding  or  washing  of 
the  lining. 

.\  concrete  lining  has  none  of  the  above  dis- 
advant.iges  and  it  meets  the  rciuiremcnts  of 
a  good  lining  better  than  any  other  material. 
The  only  objection  is  its  higher  first  cost. 
This,  however,  can  be  partly  brlanced.  espe- 
cially on  side  hill  work,  where  a  new  canal  is 
to  he  constructed,  by  using  a  higher  velocity 
and  a  smaller  cross  section,  thus  decreasing 
the  cost  of  excavation.  Where  an  old  canal 
must  have  its  capacity  enlarged,  this  m.iy  be 
done  either  by  lining  the  canal  which  will  give 
a  higher  velocity  because  of  the  snu>Tlhiicss 
of  the  channel,  or  by  increasing  the  cross  sec- 
tion by  excavation.  The  cost  oi  extra  exca- 
vation, especially  on  side  hills  thioiigh  hard 
material,  may  be  greater  than  the  cost  of  lin-  • 
ing. 

Concrete  lining  will  usually  prove  to  be  the 
most  economical  type  of  lining  to  use  in  Brit- 
ish Columbia.  However,  where  good  clay  is 
available  and  where  if  is  not  financially  feasi- 
ble to  use  concrete.  cl.iy  puddle  may  be  used 
to  advantage  in  improving  leaky  earth  canal.-, 
when  the  v.l,.,-iiv  ..i'  il.v.  -v  ,-n,L-,  x  I,  „,.- 
second. 
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The  Improved  Jordan  Spreader. 

Tlie  grader  or  spreader  car  originally  de- 
signed and  constructed  by  Mr.  O.  F.  Jordan, 
then  roadmaster  on  the  Michigan  Central  R. 
R.,  has  been  so  familiar  a  tool  to  railway  en- 
gineers for  upwards  of  a  quarter  of  a  cen- 
tury that   its   purpose   and   performance   need 


As  illustrated,  the  main  working  parts  of 
the  spreader  are  the  plow,  which  forms  the 
front  end  embracing  the  forward  truck,  and 
the  spreading  wings.  Between  the  plow  and 
the  spreading  wings  on  each  side  are  two  small 
wings  which  close  the  intervening  openings  so 
that  snow  or  earth  cannot  enter.  .^Iso  to  the 
nose  of  the  plow  is  attached  a  scraper,  which 


The  elevation  of  the  cut  and  the  width  to 
which  the  material  is  spread  is  regulated  by 
the  position  in  elevation  of  plow  and  wings 
and  by  the  spread  of  the  wings.  For  cutting 
shoulders  and  ditches  special  attachments  are 
employed.  One  man  directs  all  the  operations 
of  the  spreader. 

An   article   in   our   issue   of   July   24,    1912, 


Details    of   the    Improved    Jordan    Spreader. 


no  explanation.  There  have  been  many 
changes  in  the  construction  of  the  original 
Jordan  Spreader,  however,  and  the  latest  im- 
proved, all-steel,  pneumatically  controlled  ma- 
chine is  in  comparison  almost  a  new  and  dif- 
ferent device,  .^s  now  constructed  the  Jor- 
dan Spreader  is  shown  in  all  its  essential  de- 
tails by  the  accompanying  drawings.  With 
wings  folded  and  plow  raised  for  transporta- 
tion this  improved  machine  is  3."i  ft.  long,  10 
ft.  wide  and   13  ft.  high. 


can  be  reversed,  and  which  enables  materia! 
to  be  shifted  to  right  or  left  across  the  track. 
Both  the  spreading  wings  and  the  plow  with 
its  attached  small  wings  and  scraper  can  be 
raised  and  lowered.  All  raising  and  lower- 
ing of  plow  and  wings,  folding  of  wings,  etc., 
are  performed  by  pneumatic  cylinders,  40  lbs. 
air  pressure  being  ample  for  all  operations. 

The  operation  of  the  spreader  is  simple. 
The  plow  and  wings  scrape  down  and  spread 
level  the  materials  as  the  car  is  driven  ahead. 


described  recent  work  of  a  Jordan  Spreader 
and  gave  some  costs  of  operation,  and  the 
reader  will  do  well  to  consult  that  article  for 
examples  of  working  data  and  for  a  view  of 
the  machine  in  operation.  These  data  were 
furnished  us  by  Mr.  M.  Woolsey,  Supt.  for 
the  Walsh  Kahl  Construction  Co.,  and  are 
from  actual  working  records.  The  Jordan 
Spreader  is  built  by  the  O.  F.  Jordan  Co. 
of   Chicago,  111. 


September,  4,  1912. 
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Notes   on   the    Design    of    Girder   and 

Truss  Spans  and  Trestle  Work 

in    Structural    Steel. 

The  present  status  of  structural  steel  de- 
signing was  discussed  by  F.  W.  Dencer,  Chief 
Engineer  for  the  American  Bridge  Company 
at  the  Gary,  Indiana,  Plant,  before  the  Civil 
Engineering  Society  of  Valparaiso  University 
in  a  recent  lecture.  Many  details  of  design 
were  discussed  for  various  types  of  structures. 
The  paper  in  full  is  published  in  the  Engineer- 
ing Annual  of  the  University  and  is  here  ab- 
stracted. 

At  the  close  of  the  last  century,  structural 
designing  had  reached,  as  it  seemed  to  us,  a 
very  high  stage  of  development.  Yet  in  fif- 
teen short  years,  many  of  the  designs  were 
relegated  to  the  files,  never  to  be  used  again. 
Bridge  and  structural  designing  had  gone 
through  a  remarkable  series  of  evolutions  and 
who  can  say  that  we  are  nearing  perfection? 
The  chances  are  that  in  the  ne.xt  ten  years 
the  progress  made  in  scientific  designing  will 
be  as  great,  if  not  greater,  than  the  progress 
made  in  the  last  ten  years. 

Undoubtedly,  many  phases  of  designing  will 
be  better  understood,  as  for  instance,  (a)  the 
treatment  of  connections  to  resist  secondary 
stresses,  (b)  the  forces  produced  by  impact 
of  the  drivers,  (c)  effect  of  temperature  on 
initial  stresses,  (d)  deformation  of  trusses, 
(e)  action  of  columns  under  stress,  (f)  action 
of  the  top  chord  of  through  plate  girder  spans, 
(g)  theory  of  bearing  surfaces  and  proper 
materials  to  be  used  in  their  design,  (h)  use 
of  stiffeners.  etc.  The  speaker  does  not  wish 
to  convey  the  impression  that  these  subjects 
are  not  understood,  at  the  present  time,  but 
that  further  developments  along  these  lines 
are   possible   and   very   desirable. 

The  tendency  of  the  future  in  structural 
engineering  will  probably  be  along  the  lines 
of  standardization.  That  is,  through  the  co- 
operation of  various  railroads,  a  uniform  train 
clearance  will  be  adopted,  wheel  loads  for  two 
or  three  different  types  of  engines  will  prob- 
ably be  used,  the  steel  material  will  be  rolled 
to  the  same  specifications  and  be  of  the  same 
quality  and  finally  engineers  will  agree  on  a 
uniform  set  of  specifications  for  workman- 
ship. Some  attempts  in  this  direction  have  al- 
ready been  made,  as  is  evidenced  by  the  work 
of  the  American  Railwa}'  Engineering  and 
Maintenance  of  Way  Association  in  produc- 
ing the  specifications  which  are  used  by  many 
railroads  and  corporations  and  also  on  the 
Common  Standard  drawings  which  are  used 
by  the  Harriman  Lines. 

The  engineering  profession  has  depended 
on  the  following  agencies  for  means  for  im- 
provements in  the  past  and  developments  to 
be  made  in  the  future  :  1.  Designers  of  rail- 
roads and  bridge  companies  who  are  contin- 
ually making  use  of  new  ideas  based  on  the 
observation  and  action  of  existing  structures. 
2.  Research  work  and  investigations  at  test- 
ing laboratories  and  universities.  3.  Discus- 
sions and  papers  of  engineering  societies.  4 
Improvement  in  the  quality  of  materials  and 
the  use  of  alloys. 

Not  very  many  years  ago.  the  longest  an- 
gles obtained  from  the  mills  were  60  ft.,  to- 
day angles  125  ft.  long  may  be  obtained.  Be- 
side? new  sections  have  been  rolled  which 
permit  of  greater  possibilities  in  designing, 
such   as  8x6-in.  angles.  ■24-in.  I-beams,  etc. 

To  show  the  importance  of  the  quality  of 
material  in  its  relation  to  designing,  it  might 
be  well  to  call  attention  to  special  materials 
which  have  recently  (within  the  last  decade) 
come  into  use  and  have  served  to  revolutionize 
existing  methods  of   design. 

Cast  steel,  because  of  its  high  tensile  and 
compressive  strength  and  its  adaptability  to 
conform  to  different  shapes,  is  used  quite  ex- 
tensively for  bearing  boxes,  shafts,  shoes  and 
bearing  bolsters.  It  is  used  often  for  details 
where  heretofore  castings  were  prohibitive. 
A  small  quantity  of  aluminum  is  commonly 
added  to  the  cast  steel-  It  permeates  through 
the  entire  mass  without  artificial  stirring  and 
adds  to  the  ductility  of  the  steel  as  well  as 
preventing  blow  holes. 


Because  of  the  high  price  of  cast  steel,  en- 
gineers were  forced  to  design  a  great  many 
details  of  rolled  steel  which  from  the  stand- 
point of  strength  and  good  designing,  was 
inferior  to  the  cast  steel  designs.  In  recent 
years,  the  price  of  cast  steel  has  dropped  and 
engineers  are  using  cast  steel  more  extensive- 
ly. The  new  Municipal  Bridge  of  St.  Louis 
just  erected  has  chords  of  nickel  steel. 

Metallic  nickel,  nickel  ore,  or  ferro-nickel 
to  the  extent  of  3%  per  cent  of  nickel  is 
added  to  the  bath  of  steel  made  by  the  open 
hearth  process.  The  nickel  increases  its  den- 
sity, elasticity  and  strength.  The  high  elastic 
limit  of  nickel  steel  tends  to  prolong  the  life 
of  the  metal  and  because  of  its  superior  tough- 
ness, offers  greater  resistance  to  sudden 
strains  and  shocks. 

Phosphor  bronze,  a  combination  of  tin,  cop- 
per and  phosphorus,  is  used  for  bearings  which 
are  subject  to  high  pressures  and  run  at  slow 
speed. 

Lumen  metal  manufactured  and  patented  by 
the  Lumen  Bearing  Company  is  also  used  for 
bearings.  It  contains  zinc,  copper  and  alumi- 
num. The  advantages  claimed  for  this  metal 
are  its  light  weight  and  low  coefficient  of  fric- 
tion. 

Other  alloys  of  varying  proportions  and 
metals  are  used  for  frictional  surfaces,  the 
most  common  of  which  is  babbitt  metal.  It 
is  composed  of  lead,  tin,  zinc  and  antimony. 
For  high  speed  metal  the  base  is  tin.  and  for 
low  speed  the  base  is  lead. 

Manganese  steel  is  used  for  purposes  where 
an  extremely  hard  metal  is  required,  as  for 
rail  locks,  frogs,  or  switches.  The  material 
is  too  hard  to  cut  with  a  tool  and  must  be 
ground  where  a   finished   surface  is   required. 

Improved  processes  of  making  and  rolling 
structural  steel  have  enabled  engineers  to  de- 
sign structures  with  a  higher  degree  of  eflS- 
ciency  for  the  same  weight.  This  statement 
must  be  taken  within  certain  limits,  due  con- 
sideration must  be  given  to  the  greater  defor- 
mation caused  on  the  material  when  the  ulti- 
mate stress,  and  consequently  the  working 
stress,  increases  per  square  inch. 

The  uses  of  alloys  and  special  materials  are 
mentioned  briefly  to  show  that  their  uses  have 
much  to  do  with  the  progress  made  in  design- 
ing. In  other  words,  many  details  that  re- 
cently have  come  into  use  would  be  impossible 
were  it  not  for  the  scientific  progress  made  in 
steel   manufacturing. 

As  this  paper  will  deal  principally  with  de- 
signs for  the  most  practical  details,  we  will 
attempt  to  show  that  many  details  can  be  sim- 
plified and  made  more  practical  without  im- 
pairing their  strength  and  often  with  better 
results. 

The  best  design  of  structure  is  one  which 
has  the  smallest  number  of  members  to  resist 
the  stresses,  also  each  member  designed  with 
a  minimum  number  of  component  parts,  pro- 
vided, of  course,  that  due  consideration  is 
given  to  the  proper  distribution  of  the  mate- 
rial. In  other  words,  the  simplest  design  is 
the  best,  other  considerations  being  equal. 

GIRDER    SP.^NS. 

The  depth  of  a  girder  is  generally  taken 
as  the  economical  depth.  This  can  be  deter- 
mined by  expressing  the  weight  of  the  girder 
in  terms  of  the  unknown  depth.  Frequently 
the  depth  of  the  girder  span  is  determined 
by  other  considerations,  such  as  the  base  of 
rail  to  masonry  being  fixed  or  to  make  suit- 
able connections  to  adjoining  spans. 

An  important  step  is  to  decide  on  the  "build- 
ing up"  of  the  top  flange.  To  avoid  dapping 
of  the  ties,  some  railroads  use  four  angles 
with  side  plates  between.  This  method  leaves 
the  top  flange  clear  on  top  without  and  pro- 
jectin.g  rivet  heads  or  cover  plates.  The  bot- 
tom flange  is  commonly  made  up  of  two  angles 
and  sufficient  cover  plates,  the  weight  of  the 
cover  plates  being  about  equal  to  the  weight 
of  the  angles. 

For  the  designing  of  the  top  flanges  of 
through  plate  girder  spans  engineers  differ  as 
to  what  formula  to  use  to  resist  the  deflection 
sidewise.  Reliable  tests  are  lacking,  which 
would  definitely  determine  the  resistance  neces- 
sary to  prevent  bucklins;      Ml  cncineers.  how- 


ever, are  agreed  that  the  ratio  of  "1"  over  "r" 
should  come  within  certain  limits,  and  in  ad- 
dition thereto  the  floor  beams  are  extended 
by  means  of  brackets,  within  the  line  of  train 
clearance,  to  connect  to  the  top  flange.  Some- 
times assumptions  are  made,  such  as  treating 
the  top  flange  as  a  column  free  at  both  ends 
and  with  an  effective  length  equal  to  two- 
thirds  of  the  length  of  the  girder. 

For  length  of  girder  spans  up  to  GO  ft.  the 
expansion  ends  slide  on  castings,  the  effect  of 
the  deflection  not  being  considered  except  that 
the  casting  should  not  be  too  wide  on  top. 
For  longer  spans  shoes  with  pins  are  used  to 
permit  deflection.  Roller  nests  should  be  used 
for  the  expansion  ends.  Segmental  rollers 
about  6  ins.  in  diameter  are  better  than  the 
circular  rollers,  as  more  rollers  can  be  used 
within   a  given  area. 

Pin  shoes  should  be  designed  of  cast  steel 
instead  of  being  built  up  of  plates  and  angles. 
The  distribution  of  bearing  necessitates  the 
use  of  stiffeners  which  in  the  shop  are  ex- 
tremely difficult  to  secure  a  perfect  bearing  at 
the  bottom,  certainly  from  a  theoretical  stand- 
point a  perfect  and  equal  bearing  of  all  stiff- 
eners is  impossible. 

When  designing  end  posts  of  girders  the 
bearing  areas  required  should  be  confined  to 
as  small  a  space  as  possible  to  prevent  un- 
equal transmission  of  the  shear  under  deflec- 
tion. The  centers  of  the  end  stiffeners  are 
placed  exactly  over  the  bearing  casting.  It  is 
best  to  lay  out  the  bearing  castings  with  the 
end  of  the  girder  to  make  sure  that  the  walls 
of  the  castings  are  placed  under  the  bearing 
surfaces  of  the  girders. 

The  chamfered  legs  of  the  end  post  angles 
which  fit  the  fillets  of  the  flange  angles  should 
not  be  counted  in  bearing,  as  the  shop  does 
not  get  a  fit  perfect  enough  to  transmit  bear- 
ing. The  outstanding  legs  are  figured  only  for 
bearing.  The  value  of  the  rivets  through  the 
flange  angles  which  are  above  the  sole  plate  or 
bearing  shoe  will  add  to  the  strength  of  the 
bearing,  but  should  not  be  counted  in  the  com- 
putations. 

Through  plate  girders  are  frequently  de- 
signed with  round  ends ;  the  reason  common- 
ly given  is  that  the  round  ends  will  deflect  any 
material  protruding  from  the  side  of  the  car. 
This  method  of  construction  is  very  expensive 
and  should  be  discouraged,  at  least  be  re- 
stricted to  the  ends  of  the  girders  having  con- 
siderable projection  above  the  base  of  rail. 
The  speaker  does  not  believe  that  from  an 
esthetic  point  of  view  the  round  ends  are  bet- 
ter. 

Where  side  plates  are  used  witn  round  ends 
the  side  plates  should  be  cut  where  the  bottom 
edge  meets  the  curvature  of  the  flange  angles. 
The  space  under  the  flange  angles  beyond  the 
side  plates  and  above  the  end  '  reinforcing 
plates  should  be  filled  with  plates.  This  de- 
tail will  simplify  the  shop  work. 

Deck  girder  spans,  to  make  the  most  rigid 
structure,  should  have  a  top  and  bottom  lat- 
eral system  with  cross  frames  at  the  lateral 
points  to  carry  the  wind  stresses  from  the  bot- 
tom to  the  top  system.  The  laterals  should  be 
designed  with  only  a  few  changes  in  section 
to  avoid  a  variety  of  different  pieces. 

The  cross  frames  should  be  connected  di- 
rectly to  the  top  lateral  plates,  but  for  ease 
of  erection  the  cross  frames  should  be  raised 
about  "2  ins.  above  the  bottom  lateral  plates- 
Avoid  the  use  of  lug  angles  for  laterals  where 
the  stress  or  section  does  not  require  over  six 
rivets.  The  small  fittings  add  to  the  cost  of 
fabrication  and  are  not  necessary  for  the  lat- 
erals transmitting  small  stresses. 

Engineers  differ  as  to  the  use  of  stiffeners 
in  stringers.  Where  stiffeners  are  not  used, 
a  common  specification  is  that  the  unsup- 
ported distance  between  the  flanges  should 
not  be  more  than  60  times  the  thickness  of 
the  web.  The  thickening  up  of  the  web  to 
conform  to  this  specification  and  the  omission 
of  the  stringers  does  not  alter  the  weight  ma- 
terially: sometimes  the  weight  becomes  great- 
er and  sometimes  smaller,  and  in  addition  has 
the  advantage  of  simpler  fabrication  to  the 
manufacturer  and  reduced  cost  to  the  buyer. 

For  all  skew  span  work  it  is  advisable  for 
simple    fabrication    to   study   the   design    with 
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the  object  of  squaring  tlie  end  frames,  end 
stringers,  etc.  Frequently  the  skews  of  va- 
rious spans  vary  by  small  amounts  which,  for 
practical  purposes,  could  be  modified  slightly 
to  make  as  many  spans  of  one  skew  as  pos- 
sible. When  designing  more  than  one  span  the 
location  of  piers  or  bents  should  be  studied 
with  the  idea  of  making  as  many  spans  of  the 
same  lengths  as  possible. 

TRUSS  SPANS. 

Inclined  top  chords  are  generally  used  for 
spans  over  about  200  ft.  in  length.  For  spans 
over  about  300  ft.  in  length  sub-verticals  are 
used  in  order  to  give  a  better  inclination  to  the 
diagonals.  In  the  designs  of  the  longer  spans 
it  is  usual  to  connect  the  compression  mem- 
bers which  are  built  up  of  structural,  steel 
with  riveted  connections  and  the  eye  ears  are 
connected   with  pin  connections. 

The  interior  columns  should  be  designed 
not  merely  to  conform  to  the  column  formu- 
la, but  also  to  give  good  cofinections  for  the 
floor  beams   and   bottom  laterals. 

Generally  the  flanges  of  tjie  built-up  mem- 
bers should  turn  out  and  hot  in,  where  for 
good  packing  it  is  necessary  to  turn  in  the 
flanges  of  the  posts  and  diagonals;  the  flanges 
of  the  top  chords  and  end  post  should  always 
turn  out.  By  turning  out  the  flaiiges  of  built- 
up  members  the  rivets  in  the  tie  plates  and 
lacing  bars  can  be  luore  easily  driven.  To 
resist  the  thrust  of  the  drivers  as  the  engine 
comes  upon  the  bridge  the  end  bottom  chords 
are  generally  made  up  of  built  sections  for 
two  panel  lengths. 

The  top  chords  and  end  posts  arc  built  up 
of  web  plates,  top  and  bottom  flange  angles 
and  a  cover  plate.  The  bottom  angles,  which 
are  laced,  are  made  heavier  than  the  top 
angles,  so  that  the  center  of  gravity  of  the 
section  may  be  more  nearly  in  the  center  of 
the  member-  Heavier  angles  give  siiupler 
shop  work  than  the  addition  of  bars  riveted 
to  the  angles.  If  the  desired  section  cannot 
be  obtained  with  single  webs,  the  webs  should 
be  doubled  rather  than  by  adding  side  plates 
between  the  angles.  The  plates  between  the 
flange  angles  are  not  connected  to  the  angles 
and  do  not  give  as  rigid  a  section  as  the  ad- 
ditional webs  do.  Double  webs  may  be  held 
together  in  the  center  by  one  line  of  rivets 
about  12  ins.  center  to  center. 

When  designing  sections  for  chords  and 
columns  of  trusses  the  designer  should  draw 
the  sections  of  the  various  members,  taking 
into  account  the  fitting  of  the  posts  to  the 
top  and  bottom  chords,  so  that  there  is  clear- 
ance enough  for  lacing  posts  and  bottom 
chords.  Sometimes  designs  are  received  in 
which  the  posts  are  too  narrow  to  permit  a 
floor  beam  connection :  again  the  chords  are 
too  narrow  to  allow  the  riveter  to  rivet  the 
lacing  bars  when  the  angles  are  "turned  in," 
and  again  the  angles  of  the  chords  are  too 
small  to  give  rootn  enough  to  drive  the  cover 
plate   rivets  where  pin   plates   occur. 

The  working  lines  of  the  top  chords  and  end 
posts  on  which  the  pins  and  intersections  of 
posts  and  diagonals  are  located  should  be  ap- 
proximately the  center  of  gravity  of  the  sec- 
tions, but  the  fact  should  not  be  overlooked 
that  the  weight  of  the  member  itself  lowers 
the  center  of  pressure.  Consequently,  if  the 
eccentricity  is  small,  the  working  lines  may 
be  taken  on  the  center  lines  of  the  chords. 
To  reduce  the  eccentricity  of  the  main  truss 
connections  to  a  minimum  the  working  lines 
of  chords,  posts  and  diagonals  should  meet 
at  a  point.  Also  care  should  be  taken  in 
spacing  an  equal  number  of  rivets  on  each 
side  of  the  center  of  a  member  for  the  con- 
nections. Extreme  care  should  be  taken  to 
avoid  eccentricities  at  connections  as  far  as 
possible. 

For  lateral  or  wind  bracing  connections  it  is 
a  common  error  to  connect  the  lateral  plates 
to  resist  the  stresses  along  the  line  of  one 
component  only.  The  connections  should  be 
made  to  resist  both  components.  A  difficult 
connection  to  make  is  at  the  point  where  the 
bottom  laterals  connect  at  the  abutment.  For 
the  best  design  the  transverse  component 
should  be  carried  direct  by  the  end  floor  beam 
and   the   longitudinal   connection   by   the   bot- 


tom chord.     As  noted  before,  the  end  bottom 
chord  should  be  a  stiff  member. 

The  bottom  laterals  are  generally  connected 
to  the  bottom  of  the  posts  and  to  the  bottom 
flanges  of  the  floor  beams.  The  longitudinal 
component  of  the  wind  stress  must  go  from 
the  bottom  of  the  post  up  to  the  pin  to  be 
carried  by  the  eye-bars.  As  this  eccentricity 
is  unavoidable  in  our  present  designs,  the  posts 
must  be  designed  to  resist  this  bending.  This 
is  accomplished  by  a  plate  on  eacli  side  of 
the  post  running  to  the  bottom  of  the  post  and 
above  the  pin  to  be  utilized  also  as  a  pin  plate. 
For  the  large  wind  stresses  it  is  advisable  to 
design  these  reinforcing  plates  wider  than  the 
post  to  add  greater  resistance  to  the  bending 
of  the  posts. 

As  the  posts  cannot  be  laced  from  the  floor 
beam  to  the  pin,  this  part  of  the  post  should 
be  amply  strong,  by  cutting  the  outstanding 
legs  of  the  angles  as  little  as  possible,  by  ex- 
tending the  pin  plates  up  to  reinforce  the  weak 
section  and  by  using  as  few  countersunk  rivets 
as  possible.  Countersunk  rivets  are  not  as 
good  as  full-head  rivets  in  bearing  and,  be- 
sides, remove  more  of  the  section  of  the  plates 
they  connect  by  the  counterboring.  The  chip- 
ping of  the  countersunk  rivet  also  weakens  the 
rivets  by  loosening  them. 

Eye-bars  should  be  designed  to  conform 
to  the  dies  of  the  manufacturers.  It  will 
be  found  that  ins.  is  the  maximum  thickness 
for  eye-bars,  for  tests  have  demonstrated  that 
the  thicker  bars  are  not  as  efliicient  in  ten- 
sion per  square  inch  as  the  narrower  bars. 
It  is  recommended  that  only  two  or  three 
sizes  of  pins  be  used  on  a  span.  If  the  pin 
is  too  large  for  the  bending  stresses  the  pin 
plates  may  be  correspondingly  reduced  Be- 
sides, the  eye-bars  will  be  more  uniform  and 
a  less  number  of  pilot  and  driving  nuts  are 
used.  Pinplates  for  transmitting  bearing  to 
the  pins  should  be  designed  with  the  idea  that 
the  web  plate  is  transmitting  its  own  bear- 
ing, therefore  the  bearing  from  tlu-  chord  an- 
gles to  the  cover  plates  should  be  transmitted 
through  the  chord  angles  to  the  pinplates  di- 
rect. 

As  truss  spans  are  riveted  up  in  the  field 
after  the  span  is  "swung"  clear  of  the  block- 
ing, the  ends  of  the  top  chords  at  the  splices 
come  to  a  bearing  for  dead  load  only,  conse- 
quently the  splice  plates  should  be  designed 
heavy  enough  to  carry  at  least  the  live  load 
stresses. 

In  good  designing  splices  should  be  avoided, 
on  the  principle  that  a  splice,  even  if  excess- 
ively strong,  is  never  as  certain  of  action  as 
a  full  member.  It  is  important  in  a  splice  to 
secure  a  proper  distribution  of  material  and 
rivets.  The  reinforcing  material  should  be 
adjacent  to  the  material  spliced,  with  the  cor- 
rect number  of  rivets  to  each  part  of  the 
splice.  For  instance,  it  would  be  manifestly 
wrong  to  splice  a  6x4  in.  angle  by  putting  all 
of  the  splice  material  on  the  6-in.  leg. 

On  through  truss  spans  the  tendency  is  for 
the  stringers  to  elongate  as  the  bottom  chord 
stretches.  It  is  therefore  advisable  to  de- 
sign the  stringer  connections  with  a  wide 
gage  for  the  rivet  lines  to  permit  the  connec- 
tion angles  to  "spring''  under  deflection. 

On  deck  truss  spans,  having  the  stringers 
riveted  between  the  floor  beams,  the  top  chord 
compresses  and  becomes  shorter,  tending  to 
throw  compression  into  the  floor  system,  but 
in  reality  bowing  the  stringers  outward.  To 
offset  tliis  condition  the  stringers  are  built 
a  trifle  short  for  short  spans,  or  one  expan- 
sion pocket  is  provided  at  the  center  of  the 
span  for  spans  over  300  ft.  in  length. 

On  deck  trusses  where  the  stringers  rest 
on  top  of  the  floor  beams  the  difference  in 
movement  between  the  top  chord  and  the  bot- 
tom flanges  of  the  stringers  is  the  shorten- 
ing of  one  panel  of  top  chord  plus  the  elonga- 
tion of  the  bottom  flange  of  the  stringers. 
This  movement  is  taken  care  of  by  slotting  the 
holes  of  one  end  of  each  stringer.  In  such 
a  case  the  top  laterals  should  not  be  rigidly 
connected  to  the  stringers.  The  only  con- 
nection necessary  is  such  that  will  support  the 
weight  of  the  laterals  to  prevent  sagging. 

Bottom  laterals  should  alway;  intersect  at 
the  center  line  of  the  truss  where  eye-bars  oc- 


cur in  order  to  prevent  the  twisting  of  the 
post.  This  is  not  so  essential  when  the  bot- 
tom chord  is  a  built  member,  as  the  stiff  mem- 
ber carries  the  stress  from  one  side  to  the 
other.  The  objection  to  having  central  con- 
nections where  stiff  members  occur  is  that 
the  lateral  plates  become  very  long  and  un- 
gainly. However,  when  eccentric  lateral  con- 
nections are  used,  the  two  sides  of  the  member 
should  be  rigidly  conn,;cted. 

Top  chord  sections  are  usually  shipped  in 
two  panel  lengths.  The  engineers  should  re- 
member this  and  design  these  sections  of  the 
same  material  to  avoid  the  shop  splice.  The 
weight  is  practically  the  same  and  the  mem- 
ber is  stiffcr  without  the  splice. 

The  wide  lacing  bar  having  two  rivets  at 
each  end  is  advocated  instead  of  the  narrow 
bars  with  one  rivet  at  each  end.  In  addition 
to  its  greater  efficiency  the  wider  bar  is  more 
easily  riveted. 

For  truss  spans  the  reaction  of  the  end 
floor  beams  should  be  carried  on  the  end  pin 
and  not  on  the  shoe.  This  will  enable  the 
end  beam  to  take  up  deflection  with  the  trusses 
and  also  place  the  loading  more  central  on  the 
main  shoe.  The  pin  shoes,  as  noted  elsewhere 
in  this  paper,  should  be  of  cast  steel,  while  the 
main  bolsters  should  be  of  cast  steel  or  cast 
iron,  depending  on  the  amount  of  reaction. 

The  tractive  force  of  the  engine  exerted 
when  the  brakes  arc  set  has  a  tendency  to 
bend  the  floor  beams  in  the  direction  of  the 
moving  load.  This  force,  which  is  usually 
taken  at  one-fifth  of  the  vertical  moving  load, 
is  resisted  by  the  stiffness  of  the  floor  bearns 
for  small  spans-  For  long  spans,  say  over  250 
ft.  long,  it  is  best  to  provide  a  truss  frame  to 
carry  the  tractive  forces  over  the  trusses.  For 
a  solid  floor,  such  as  a  trough  section  floor. 
I-beam  floor,  or  where  four  lines  of  stringers 
are  used  for  single  track,  the  provisions  for 
bracing  against  tractive  force  may  be  neg- 
lected. 

TRESTLE    WORK 

The  design  of  the  viaduct  will  depend  upon 
economic  conditions  and  on  the  equipment  for 
erection — that  is,  the  length  of  span  is  de- 
termined from  the  length  of  boom  on  the 
traveler  or  derrick  car.  We  are  not  concerned 
with  the  erection  in  this  paper,  but  this  point 
was  brought  out  to  show  that  all  phases  of 
construction  should  he  considered. 

After  deciding  on  the  lengths  of  the  mairt 
girder  and  tower  spans,  the  elevation  of  the 
trestle  should  be  determined  by  making  the 
tower  spans  of  one  length,  and  as  many  as 
possible  of  the  main  spans  of  one  length.  The 
elevation  at  the  top  of  the  piers  should  be 
fixed  with  the  object  of  making  all  of  the 
tower  posts  alike  if  possible  If  the  contour 
of  the  ground  will  not  permit  this,  the  tower 
lights  should  vary  only  where  necessary. 

It  is  recommended  that  the  tower  spans  be 
made  of  the  same  depth  as  the  main  girders. 
This  has  advantages,  as  omitting  the  brackets 
for  carrying  the  short  spans  and  utilizing  the 
bottom  flange  of  the  tower  span  for  the  top 
strut  of  the  longitudinal   bracing. 

From  the  point  of  view  of  the  erector  the 
erection  is  simplified  by  making  the  main 
girders  and  the  tower  spans  of  the  same 
depth,  for  the  reason  that  the  traveler  or  der- 
rick car  can  be  run  on  the  tower  spans  easily, 
whereas,  in  the  case  of  the  shallow  tower 
spans,  it  is  necessary  to  block  up  one  end  of 
the  span  and  slide  in  the  long  girders  after- 
ward. 

When  the  track  is  on  a  grade  the  two  bents 
of  any  one  tower  should  be  made  identical  by 
adding  fillers  on  the  tops  of  the  columns 
which  are  on  the  up-grade  side  of  the  tower. 
This  provision  simplifies  the  fabrication  of  the 
steel  considerably. 

The  deflection  of  the  main  spans  when  over 
about  70  ft.  in  length  throws  the  bearing  press- 
ure on  the  edge  of  the  base  plate.  This  un- 
equal distribution  of  pressure  mav  be  over- 
come by  the  use  of  a  short  base  plate  or  by 
having  the  girder  reaction  carried  on  a  nar- 
row strip  of  steel  placed  transversely  to  the 
length  of  the  girder. 

To  secure  the  proper  bearing  of  the  columns 
on  the  masonry  the  stress  must  be  distributed 
over    an    area    considerably    larger    than    the 
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area  of  the  columns.  The  best  way  to  accom- 
pHsh  this  is  to  provide  a  casting  which  tlares 
out  to  the  required  area  and  the  base  of  the 
column  will  be  simplified  without  the  use  of 
elaborate  wing  plates,  diaphragms,  etc  It 
should  be  remembered  in  this  connection  that 
fitted  stifi'eners,  wing  plates,  etc.,  are  difficult 
to  fabricate  so  as  to  insure  bearing  contact 
through  the  milled  ends. 

The  diagonals  of  the  longitudinal  and  trans- 
verse bracing  are  tension  members.  For  sim- 
plified shop  work  it  is  recommended  that  the 
angles  of  these  members  be  held  together  with 
tie  plates  and  not  with  lacing  bars.  Narrow- 
struts  composed  of  four  angles  in  the  shape 
of  an  I-beam  are  preferably  riveted  up  with 
a  solid  web  plate  instead  of  being  laced.  The 
weight  in  either  case  is  practically  the  same 
as  the  solid  web  may  be  utilized  as  part  of 
the  section  of  the  strut. 

Wide  struts,  of  course,  should  be  laced 
rather  than  built  up  with  a  solid  web  in  order 
to   save  the  weight. 

Column  sections  are  generally  shipped  in 
lengths  not  exceeding  6(.l  ft.  The  engineer 
should  design  the  column  for  the  length  of 
one  shipping  piece  of  the  same  cross  section. 
The  shop  splices  are  avoided  thereby,  the 
weight  is  somewhat  heavier,  but  the  mem- 
ber is  stiffer  in  consequence. 

Base  plates,  cap  plates  and  sole  plates  should 
be  straightened  in  straightening  rolls  to  secure 
an  even  surface  in  bearing.  It  is  not  neces- 
sary to  plane  tlie  surfaces  of  the  plates  to 
get  this  result. 


A   Uniform   System  of   Material   Cost 
Keeping. 

Contributed  by  R.   D.  McDill.   Fort  Worth.   Tex. 

Material  cost  and  especially  tool  cost  is  one 
of  the  most  difficult  items  for  the  contractor 
to  systematize  the  bookkeeping  of  in  order 
that  there  be  the  smallest  percentage  of  loss. 
There  are  many  ways  too  numerous  to  men- 
tion in  which  leaks  may  occur  and  be  so  slight 
that  they  are  unnoticed.  Material  cost  keep- 
ing in  a  systeinatized  manner  is  given  too  lit- 
tle attention  by  contractors  generally.  One 
of  the  main  reasons  for  this  is  the  expense 
of  keeping  a  special  man  to  look  after  this 
kind  of  work.  A  competent  man  to  handle 
the  material  cost  keeping  will   easily  save  his 
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THE CONSTRUCTION  COMPANY 

Branch  Office, 

June  12 1912 

Me^rs.        Texas  Portla>id  Cetnent  Co. 
Address  '3:^  Dallas,  Texas 

Please  ship  to  The Construction  Company 

At       ForCWorlk,  Texas 
Via       Cotton  Belt 


Quantity 

Cata- 
logue No. 

The  Following  Mate- 
rials: 

Price 

200  Bbls. 

Lone  Star  Portland 
Cement 

$1.40  Bhl. 

Order  number  should  be  placed  on  invoice. 
Invoices  must  be  senL  with  bill  of  lading  attached,  to 
Fort  Worth  otEce. 

Refer  to  the  above  order  number  in   all  correspond- 
ence. 

The Construction  Company 

By 

Order  No.  300  Superintendent  of  Construction 


Fig.   1. 

salary  in  material  as  well  as  keep  complete 
cost  of  material  used  on  the  job.  From  his 
records,  should  they  be  kept  systeinatically,  it 
is  an  easy  matter  to  figure  the  cost  per  yard 
of  concrete,  the  cost  per  foot  of  conduit  in 
place  or  any  other  itein  of  construction,  when 
his  records  are  brought  into  conjunction  with 
the  labor  cost.  The  entire  cost  of  any  particu- 
lar piece  of  work  is  an  important  matter  wlien 
figuring  on  similar  work  but  it  is  not  so  im- 


portant as  the  cost  of  each  individual  article 
that  goes  to  make  up  the  whole. 

For  example,  the  cost  of  a  piece  of  concrete 
work  could  be  divided  into  the  following  sub- 
divisions (the  labor  cost  which  is  shown  here 
is  taken  up  under  the  article  "A  Uniform  Sys- 


other  dealers.  This  also  gives  a  check  on  an 
overcharge  by  the  dealer  and  the  charging  up 
of  any  material  not  ordered. 

An  inventory  of  tools  and  material  should 
be  taken  the  first  of  every  month  to  check 
up  the  amount  of  material  used,  not  accounted 
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tem    of    Timekeeping,    Etc.,"    in    the   July    17, 
lyr.,  issue  of  this  journal)  ; 

I-abor  cost  per  yard  of: 

(a)  Unloading  material 

(b)  Building;  forms 

tot  Placing    reinforcement 

(di  Mixing   and    placing    concrete 

(e;  Finishing    concrete 

Material  cost  per  yard  of: 

(a)  Cement 

(b)  Sand 

(c)  Crushed   stone   or   gravel 

(d)  Reinforcement 
fe)  Waterproofing 

(f)  Form   lumber 

(g)  Nails  and  other  hardware  not  including 
tools 

(h)  Tools  including  concrete  mixer,  its  upkeep 
and  other  equipment  used  in  mixing  and 
placing  concrete. 

It  would  be  much  more  valuable  for  the 
contractor  to  know  the  cost  of  each  of  the 
above  items  than  it  would  be  to  know  simply 
the  cost  of  concrete  per  yard  after  the  work 
is  completed. 

Where  there  is  but  one  kind  of  vv-ork  going 
on,  it  is  an  easy  matter  to  keep  these  costs, 
but  when  there  are  several  different  struc- 
tures and  the  material  for  all  of  these  come 
from  the  same  storeroom  it  is  a  more  com- 
plicated matter.  To  simplify  matters  every 
account  could  be  given  a  number  and  sub- 
divisions under  that  account  be  given  a  letter. 
In  this  way  a  circular  can  be  made  up  and 
given  to  each  foreman  explaining  after  each 
subdivision  what  material  should  be  charged 
to  any  particular  work  that  he  is  doing.  The 
foreman  then  on  making  out  his  requisition 
can  make  note  in  its  proper  place  on  his  requi- 
sition what  account  it  is  to  be  charged  to. 

Figure  1  is  the  form  of  an  office  order  used 
in  ordering  material  in  large  quantities  and 
special  material,  a  duplicate  being  kept  in  the 
office  to  check  the  material  when  it  arrives. 
When  the  material  is  received  it  is  entered  on 
a  stock  card.  Fig.  2,  and  is  then  subject  to 
the  foreman's  requisition.  Figure  3  is  the 
form  of  the  foreman's  requisition  used  in 
ordering  material  and  tools  from  the  store- 
room and  from  dealers.  The  material  or- 
dered from  the  storeroom  is  charged  up  im- 
mediately upon  the  receipt  of  the  order  by 
the  stock  keeper  and  material  ordered  from 
outside  dealers  is  charged  up  at  the  end  of 
the  month  when  the  bills  are  sent  in  for 
oayment.  It  is  an  absolute  rule  that  each 
foreman  should  turn  in  his  order  book  at  the 
end  of  the  month  in  order  to  check  the  ma- 
teria! received  by  his  men.  The  bookkeeper 
then  checks  up  the  bills  from  the  duplicates 
in  the  foreman's  order  book  and  charges  each 
item  to  its  respective  account  as  shown  on 
the  duplicate  orders. 

Requests  are  made  to  all  dealers  submitting 
bills  for  payment  to  place  the  order  number 
on  the  bills.  In  this  v.'ay  purchases  can  be 
kept    account    of    and    prices    compared    with 


for,  and  damaged  and  also  to  charge  up  any 
tools   lost  during  the  month. 

The  foreman  is  held  responsible  for  all 
tools  and  checks  them  out  of  the  tool  box 
each  morning.  If  any  tools  are  borrowed  by 
other  foremen  during  the  month  the  fore- 
man must  require  an  order  for  the  same  and 
keep  it  until  the  first  of  the  month  when  an 
inventory  is  taken  to  get  credit  for  them.  At 
the  end  of  the  month  worn  out  and  broken 
tools  are  taken  up  and  credit  given  for  them 
or  they  are  replaced  with  new. 

Figure  4  is  a  form  of  tool  list  used  in  tak- 
ing inventory  at  the  end  of  each  month  at 
which  time  each  foreman  is  given  a  copy. 
This  gives  a  continuous  tool  record  and  is 
very  useful  in  the  following  way : 

(1)  It  gives  a  check  on  the  tools  that  are 
lost  or  broken  during  the  month. 

(2)  A  foreman  needing  tools  can  look  at 
the  list  of  tools  used  by-  other  foremen  or 
those  in  the  warehouses  before  ordering  the 
same  from  the  dealer. 


THE  CONSTRUCTION  CO. 

June  24 1912 

Messrs.        Warehouse 
Address       Power  House 

Deliver  to Construction  Co. 

At    Station  1  plus  25  to  3  plus  30,  Throckmorton  St. 

Amount 

Material 

Price 

20 

Sax  Cenwnt 

■     ( 

i 

Order  No 

2S0I                 Con 

struction  Co. 

Account. 

6C By 

Fig.    3. 

(.3)  The  tool  cost  can  be  derived  from  the 
amount  of  tools  used  on  each  class  of  work. 

The  above  system  has  proven  a  practical 
one  on  large  contracts.  It  is  simple  in  itself 
and  can  be  handled  with  very  little  office  work. 


Engineer  of  Tests. — The  United  States 
Civil  Service  Commission  announces  an  e.x- 
amination  on  Sept.  21,  1912,  to  secure  eligi- 
bles  from  which  to  make  certification  to  fill  a 
vacancy  in  the  position  of  engineer  of  tests  at 
$2,000  per  annum  in  the  Watertown  arsenal, 
Massachusetts,  Ordnance  Department  at  Large, 
and  vacancies  requiring  similar  qualifications 
as  they  may  occur,  unless  it  is  found  to  he 
in  the  interest  of  the  service  to  fill  the  va- 
cancy by  reinstatement,  transfer  or  promotion. 
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Progress  of  Reclamation  Work. — From 
statements  in  the  "Reclamation  Record"  the 
following  are  the  statistics  of  construction  to 
June  30,  1912,  of  all  irrigation  works  of  the 
service: 
Area   to  be  Irrigated  on  completion   of 

28   projects,   acres    3,080,600 

Area   for  wiiicli  service  is  prepared   to 

supply    water,    acres 1,143,000 

Area  being  irrigated  under  water-right 

applications,    acres    436,500 

Area  being  irrigated  under  rental  con- 
tracts,   etc.,    acres    338,500 

Total  being  irrigated  in  1912.  acres..      775,000 

Reservoir   capacity,   acre-ft 4,835,000 

Canals  built,  capacity  over  800  sec.-ft., 

miles     310 

Canals   built,    capacity   301    to    800-sec.- 

ft.,    miles    450 

Canals    built,    capacitv   50   to   300   sec.- 
ft.,    miles    1,080 

Canals    built,     capacity    less     than    50 

sec.-ft.,    miles    4,890 

Waste  water  ditches,   miles 250 

Total  canals  and  ditches,  miles 6,989 

Tunnels,     69    in    number,    total    length, 
miles     21 


eral  character  of  the  regions  to  be  penetrated 
the  cost  of  construction  will  be  small.  .'\t  the 
present  time  there  is  but  one  railroad  in  Mo- 
rocco, a  small  narrow-gage  military  line,  now 
nearing  completion,  along  the  Atlantic  coast 
from  Casa  Blanca  to  Rabat.  All  transpor- 
tation of  crops  from  and  trade  to  the  interior 
is  carried  on  by  caravan.  The  regions  lying 
beyond  the  ports,  in  the  absence  of  roads  of 
any  character,  are  only  accessible  in  favor- 
able weather.  Wheeled  vehicles  are  practi- 
cally unknown  outside  of  Tangier  and  Casa 
Blanca.  and  the  principal  rivers  intersecting 
the  caravan  routes  are  unfordable  for  several 
months  of  the  year. 


Panama  Canal  Excavation. — The  "Canal 
Record"  states  that  the  grand  total  of  canal 
excavation  to  Aug.  1,  1912,  was  17.5,901,052  cu. 
yds.,  leaving  to  be  excavated  36,325.948  cu. 
yds.,  or  about  one-sixth  of  the  entire  amount 
necessary  for  the  completed  canal. 
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Storage    and    diversion    dams,    volume, 

cu.    yds 8,700,000 

Dikes.   SO   miles  in   length,    volume,   cu. 

yds 3,550,000 

Canal    structures   built,    number 34,000 

Bridges,     number,    2,800,     total    length, 

ft 60,000 

Pipe  laid,   concrete,  ft 154,700 

Pipe  laid,    tile,    ft 35,700 

Pipe  laid,  steel  and  iron,   ft 27,700 

Pipe   laid,    wood,    ft 171,000 

Total,    ft 389.100 

Flumes,   concrete,   ft 2,500 

Flumes,    steel,    ft 58,600 

Flumes,    wood,    ft 303.600 

Total,    ft 364.700 

Buildings,    number    costing    over    $200 

each     763 

Roads,    miles    626 

Railroads,    miles    44 

Telephone  line,   miles    1,850 

Power  transmission  lines,   mifes 2SS 

Water    power    developed,    h.p 21,616 

Material  excavated,  earth,   cu.   yds 82.951,000 

Material  excavated,   indurated,   cu.  yds.  6. 047.000 

Material  excavated,    rock,   cu.   yds 4,842,000 

Total,    cu.    yds 93,840,000 

Riprap,    cu.   yds 377.000 

Paving,    sq.    yds 440,000 

Concrete,    cu.    yds l,160,00o 

Cement    used     (338.452     bbls.     mfg.    bv 

U.   S.).    bbls 1.375.500 


Railways     Needed     in     Morocco.  —  The 

American  consul  to  Morocco  reports  that  the 
nations  more  or  less  responsible  for  the  com- 
mercial development  of  that  country  are  fully 
alive  to  the  unjust  requirements  for  railway 
communication.  One  of  the  provisions  of  the 
Franco-German  agreement  of  last  summer 
was  the  pledge  of  these  two  nations  for  the 
construction  of  a  railway  from  Tangier  to 
Fez.  Few  engineering  difficulties  are  expected 
to  be  encountefSd  in  the  construction  of  rail- 
roads in  Morocco,  and  on  account  of  the  gen- 


Cost  of  Gatun  Dam  Filling  for  the  Sec- 
ond Quarter  of  1912. 

The  Gatun  Dam  at  Panama  is  a  hydraulic 
fill  confined  by  two  parallel  rock  fills  made 
by  dumping  cars  from  trestles.  During  the 
three  months  ending  June  30,  1912,  there  were 
placed  707,083  cu.  yds.  of  rock  fill  and  559,610 
cu.  yds.  of  hydraulic  fill,  or  a  total  of  1,266,693 
cu.  yds.  The  itemized  cost  of  this  filling  was 
as   follows : 

Dry  FlU— Cu.   yds 707.08.1 

Clearing  site  tO.OOOl 

Excavation    0945 

Tracks    0903 

Trestles    0002 

Transportation     0763 

Filling    0582 

Maintenance   and   equipment 0523 

Plant  arbitrary   0710 

Division   expense    0217 

Total   division    cost $0.4646 

Administrative  and  general  expense..     .0854 

Total   cost    $0.5000 

Hydraulic   Fill— Cu.    yds 559.610 

Clearing  for  dredge $0.0071 

Dredging    1052 

Relay  pumps    0151 

Pipe  lines   012o 

Wood   flumes    0729 

Power    0014 

Small    boats    0033 

Maintenance   of  equipment 0549 

Plant   arbitrary    0850 

Division   expense    0084 

Total   division    cost $0.3659 

Administrative  and  general  expense..     .0170 

Total   cost $0.3829 

At  the  Miraphores  Dam  dry  fill  cost  during 
the  same  period  39.64  cts.  per  cubic  yard  and 
at  Pedro  Miguel  Dam  it  cost  ■j2.45  cts.  per 
cubic  yard. 


Cost  of  Concrete  Work  at  Panama  for 
the  Second  Quarter  of  1912. 

(ST.\FF    ARTICLE.) 

Concrete  work  at  Panama  comprises  prin- 
cipally the  three  sets  of  locks  at  Gatun.  Pedro 
Miguel  and  Miraflores.  and  their  approaches, 
and  the  concrete  spillway  for  the  earth  fill 
dam  at  Gatun.  This  work  is  rapidly  ap- 
proaching completion  and  compared  with  pre- 
vious three  months'  records  published  the 
yardages  for  the  quarter  under  consideration 
are  quite  small  except  at  Miraflores,  where 
the  work  is  least  advanced.  To  indicate  the 
stage  of  completion  we  give  from  the  "Canal 
Record"  the  concrete  laid  in  the  several  struc- 
tures named  above  up  to  .^ug.  3,  1912 : 
Total  Concrete 

Name   of  concrete,  laid,         P.  C. 

structure.  cu.  vds.        cu.  yds.  finished. 

Gatun   Locks    2,000,000 

Pedro  Miguel  Locks.    8S9.S27 

Miraflores     Locks 1,412.736 

Gatun    Spillway    225.000 

Totals     4.527.563         4,089.293         90-(- 

The  concrete  w'ork  for  the  second  quarter 
of  1912  comprised  both  plain  and  reinforced 
work  on  the  three  sets  of  locks  but  particu- 
larly plain  concrete  work  on  the  Miraflores 
locks;  the  spillway  work  was  all  plain  con- 
crete. None  of  the  work  included  embedded 
rubble.  The  cost  items  and  quantities  were 
as  given  in  Table  I. 

TABLE   I.— COST   OF   CONCRETE   WORK    .\T 

PANAMA  FOR  THE  SECOND  QUARTER 

OF  1912. 


1.889.709  95 

871.105  97 

1.124.584  78 

203,895  90 


& 


Masonry — 
Concrete-^Quan- 

titles— Cu.    5'ds.     7.934 

Cement     $1.3348 

Stone    1.9662 

Sand    1.0153 

Mixing    4668 


o 


o  o 


10.212       10.507 
$1.6075     $1.4997 


1.7411 
.8655 
.7767 


7233 
.3188 
.4385 


s3 


243.668 

$1.7132 

.7221 

.3144 

.2143 


Total    cost... $4.7831     $4.9908     $2.9803     $2.9642 
Masonry — Quanti 
ties— Cu.     yds. . 

Concrete   $4 

Wood    forms 1 

Steel    forms... 

Placing     1 

Reinforcements    . 

Pumps    

Power    

Cofferdams    

Maint.  of  equip. 
I'lant  arbitrary. . 
Division    expense 


7.934 

:.7831 

.0317 

.!i737 
.0239 
.0051 

'.0042 
.3740 
.4360 
.1984 


10.212 
$4.9908 

1.7844 
.1233 

1.8452 
.0085 
.0831 
.2171 


10.507 
$2.9803 

.8768 

'".9968 

'.'di'a'e 

.0125 


243. 6o8 

$2.9642 

.399» 

.0292 

.2240 

■.'0418 
.0277 


7396  .1722  .1309 
9670  .5763  .5500 
3711    .1699    .0667 


Total  division 

cost  $8.0301 

Admin,  and  gen- 
eral   expense.     .6146 

Total  cost... $8.6447 
Masonry,  relnf. — 

Quantities — Cu. 

yds 

Cement    

Stone    

Sand    

Mixing    

Wood    forms 

Steel    forms 

Power    

Placing    

Reinforcements   

Pumps    

Malnt.   of   equip 

Plant    arbitrary 

Division  expense 

Total      division 
cost    

Admin,  and  gen- 
eral  expense 


11.1301 

.9829 

12.1130 


14.698 
$1.8569 

1.8781 
.8414 
.4254 

2.6596 
.0656 
.0725 
.8387 
.6051 


$3.7884 

.4366 

$6^2250 


19.750 

$2.0804 

.6898 

.2968 

.4976 

1.7113 


.1884 
.9670 
.3241 


.0031 
.8193 
1.0937 
.0122 
.0937 
.5641 
.2382 


$4.4285 

.2240 

$4.6525 


14.560 

$1.9889 

.6906 

,2972 

.7472 

2.3681 
.2541 
.0062 
.8764 

1.8398 
.0493 
.0915 
.i500 
.2979 


10.7228     $8.1002     10.0572 
.8626         .6705         .7878 


Total    cost 

Total  Masonry — 
Quantities — Cu. 
yds 7.934 

Total    cost... $8. 6447 


11.5854     $8.7707     10.8450 

24.910       30,257     258,228 
11.8017     $7.3867     $5.0017 


Wood  Tank  Hoops. — Round  iron  hoops 
are  considered  better  tlian  flat  hoops  for  use 
on  wooden  water  tanks  by  a  committee  of  the 
.\merican  Railway  Bridge  and  Building  -\sso- 
ciation.  The  best  material  for  this  service  is 
wrought  iron  and  it  is  more  easily  obtained 
in  round  bars  than  in  flat  bands-  Fully  90 
per  cent  of  the  round  band  is  exposed  when 
in  use.  This  facilitates  examination  and  paint- 
ing. 
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_,,        _.    .  Something   has   been    do- 

Ihe    JJoings      j„„,   ^^,[    right   the   last    few 
of  days    in    the    railroad    con- 

,       .^.      ,  struclioii    field.      A    consid- 

tne  Week.  erable  number  of  contracts 
has  been  let,  and  a  large 
amount  of  new  work  has  developed,  with 
good  prospects  of  being  placed  in  the  hands 
of  contractors  in  the  near  future.  The  ex- 
cellent crop  prospects  in  the  western  states 
1  ave  led  several  of  the  railroads  operating  in 
that  section  to  issue  rush  orders  for  the  com- 
pletion of  branch  lines  and  e.Kt  »:isions.  Among 
the  contracts  that  have  been  let  recently  are 
the  following:  Merry-Elwell  Co.,  Oakland, 
Cal..  for  building  a  ■2%-mile  treslle  over  the 
Golo  Basin  at  Martinez,  Cal.,  for  the  exten- 
sion of  the  Oakland-.\ntioch  Ry. :  Kenelick 
Contracting  Co.,  (118  Bryant  Bldg.,  Kansas 
City,  Mo.,  for  a  portion  of  the  Chicago  & 
Eastern  Illinois  R.  R.  extension  between 
Springfield  and  St.  Elmo  :  Gril^fith  &  McMur- 
ray.  Sharp  Bldg.,  Kansas  City,  Mo.,  also  re- 
ceived contract  on  this  extension ;  W.  E. 
Tench  &  Co.,  WM  West  Grant  Blvd.,  Detroit, 
.Mich.,  for  ccnstr-,;cting  the  Detroit  &  Huron 
R.  R.,  a  ■JO-mile  line  to  connect  Cass  City  and 
Bad  .Axe.  Mich. ;  Kennefick-Hoffman  &  Co., 
(d8  Brxarit  Bldg..  Kansas  City,  Mo.,  for  build- 
ing the  Norfolk  Southern  R.  R.  froin  Mt. 
Gikad  to  Charlotte,  N.  C,  the  work  running 
about  l.."iii(i,oii(i  cu.  yds.  grading,  of  which 
?bout  one-half  is  classified  material,  about 
10,0011  cu.  yds.  masonry  and  about  3,000,000 
ft.  timber  in  trestles:  Flagg  &  Standifer,  Port- 
land, Ore.,  for  constructing  2o  miles  of  stan- 
dard gage  logging  road  leading  out  of  Silver- 
Ion.  c5re..  for  the  Silver  Falls  Lumber  Co.; 
Donovan  &  Moore  and  the  Crossan  Construc- 
tion Co.  for  extending  the  Pittsburgh,  Monon- 
ghahela  &  Southern  Rv.  (P.  V.  &  C.)  from 
Rice's  Landing  to  Crucible.  Pa.,  a  "2.8-milc 
extension  costing  about  $loo.Oll0  per  mile;  Ja- 
cob N.  Bick,  The  Xasby.  Toledo,  O.,  for  con- 
structing ."lO  miles  of  line  from  Kalamazoo  to 
Grand  Rapids.  Mich.,  for  the  Michigan  L^nited 
Traction  Cr-. ;  Kilpatrick  Bros.,  Beatrice.  Neb., 
for  a  r2-mile  extension  of  the  L^nion  Pacific 
from  Gering.  Neb.,  to  the  Upper  Mitchell 
\'alley ;  The  Northern  Construciion  Co..  Van- 
couver, B.  C.  for  40  miles  of  the  Vancouver 
Island  line  of  the  Canadian  Northern  Ry. ; 
Ransom  &  Cock,  Ottawa,  Kan.,  for  ()2  miles 
of  grading  for  the  Dodge  City  &  Cimmarron 
Valley  R."  R.  (Santa  Fe).  through  Grant  and 
Stevens  Cornties  in  Kansas  and  to  the  Okla- 
homa line  in  Morton   County. 

In  the  way  of  levee  work  Louisiana  seems 
to  offer  abcft  the  best  opportunities  just  at 
present.  Bids  are  to  be  opened  by  the  Board 
of  State  Engineers  at  New  Orleans  on  Sept. 
17  on  three  lettings.  One  letting  amounts  to 
r.ilS.OOO  cv.  vds.  another  to  440.000  cu.  yds.  and 
the  third  250.000  cu.  yds.  The  Fourche  Drain- 
age District  in  Arkansas  is  readvertising  its 
extensive  drainage  iob  and  will  receive  new 
bids  on  Sept.  18.  The  bids  received  on  .-\ug. 
20  were  considered  too  high  and  with  the 
exception  of  a  $30.00ii  contract  all  of  the  work 
is  to  be  offered  again.  The  city  of  Dayton, 
O.,  on  .Aug.  21  opened  bids  on  a  large  con- 
tract for  iniorovement  on  the  Mi^"^i  R'ver. 
Gebhart  &  Kline,  Dayton,  O..  bid  $.58."),000  on 
this  work.  In  the  wav  of  irrigation  about  the 
largest  contract    fur  the  past   few  days  is  the 


one  for  the  completion  of  the  Griffith,  Poe 
Valley  and  House  Lake  laterals  in  Oregon  for 
the  U.  S.  Reclamation  Service.  Maney  Bros., 
Boise,  Idaho,  at  $07,212,  were  low  bidders. 

A  number  of  good-sized  highway  construc- 
tion contracts  have  been  let  recently.  The 
Pennsylvania  Highway  Department  on  .\ug. 
30  opened  bids  on  18  contracts  of  an  aggre- 
gate length  of  90,000  lin.  ft.  The  contracts 
awarded  on  this  w-ork  will  be  found  elsewhere 
in  this  issue.  The  California  State  Highway 
Commission  opened  bids  on  Aug.  20  on  (i 
contracts  of  an  aggregate  length  of  56  miles. 
The  Woriick  Street  Paving  Co.,  of  Fresno, 
Cal.,  received  five  of  these  contracts  and  M.  ' 
C.  Curtis,  South  Pasadena,  Cal.,  received  the 
other  one.  Down  in  Tennessee  the  Robert- 
son County  Court  has  awarded  a  $300,001)  con- 
tract for  the  construction  of  pike  roads.  Free- 
man &  Robbins,  M'orristown,  Tenn..  secured 
the  contract. 

The  Port  Commission  of  Seattle,  Wash., 
has  signed  a  contract  with  the  Pacific  Termi- 
nal Co.,  a  New  York  corporation,  providing  for 
harbor  improvements  to  be  made  at  a  cost 
of  $3,100,000.  A  large  block  of  Harbor  Island 
property  is  leased  to  the  New  York  concern, 
which  agrees  to  make  improvements  similar  to 
the   Bush  terminals  in  Brooklyn. 

In  the  way  of  building  contracts  the  fol- 
lowing may  be  noted:  The  Peter  Lyell  Con- 
struction Co.,  Montreal,  Que.,  has  been  award- 
ed the  contract  for  constructing  the  new  Cus- 
toms House  building  in  Montreal  for  the  Ca- 
nadian Government.  The  building  will  cost 
about  $1,OOO.COO.  Mayor  Fitzgerald  on  .■\ug. 
28  approved  the  contract  between  the  City  of 
Boston  and  Wells  Brothers  for  the  erection 
of  the  new  City  Hall  anne.x.  It  is  to  be  con- 
structed of  Indiana  limestone  and,  according 
to  the  contractor's  figures,  will  cost  $743,510. 

According  to  information  received  from 
New  Orleans,  La.,  The  Texas  &  Pacific  Ry. 
will  spend  $250,000  in  paving  certain  streets  in 
the  vicinity  of  the  proposed,  depots  and  ter- 
minals in  lieu  of  $150,000  originally  incorpor- 
ated in  the  pendin.g  ordinance.  The  railroad 
will  also  construct  fireproof  and  ratproof 
buildings. 


PERSONAL 


Mr.  J.  W.  Sneed  has  resigned  his  position 
as  Superintendent  of  Construction,  Chagres 
Distrct,  Panama,  in  order  to  engage  in  tin- 
contracting  business   on   the   isthmus. 

Mi.  Wm.  F.  Williams,  City  Engineer  of 
New  Bedford,  Mass.,  has  been  appointed 
Chief  Engineer  of  the  Massachusetts  Board 
of  Harbor  &  Land  Commissioners.  He  suc- 
ceeds Mr.  F.  W.  Hodgden  wdio  has  been  ap- 
pointed Chief  Engineer  of  Port  of  Boston. 

Mr.  R.  H.  Cobb,  Jr.,  has  been  elected  b\- 
the  Board  of  Commissioners  of  Hale  County. 
.\Ia.,  to  the  position  of  County  Engineer.  Mr. 
Cobb  wnll  proceed  at  once  in  direct  chai-ge  of 
road  construction  to  be  done  in  the  county  by 
virtue  of  the  issue  of  $iOO.ooO  of  bonds  for 
that   purpose. 

Mr.  Samuel  Rockwell.  Chief  Engineer  of 
the  Lake  Shore  &  Michigan  Southern,  has 
liecn    made   Consulting    Enainccr    for   the    sys- 
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tern,  the  office  having  been  created  for  him. 
He  will  investigate  and  consider  all  special  en- 
gineering subjects  arising  in  the  management 
of  the  road. 

Mr.  George  Wieghardt  was  selected  by  the 
water  board  of  Baltimore  to  design  the  pro- 
posed filtration  plant  to  be  erected  at  Lake 
Montebello.  Md.  He  will  resign  his  position 
with  the  Power  Construction  Co.  at  Shel- 
burne,  i\Iass.,  in  order  to  accept  the  appoint- 
ment. Mr.  Wieghardt  was  formerly  in  the 
eniploy  of  the  Baltimore  Seewrage  Commis- 
sion. 

^Ir.  Francis  F.  Longley,  who  has  been  con- 
nected with  the  work  of  Hazen  &  Whipple, 
Consulting  Civil  Engineer  of  New  York,  has 
become  a  member  of  the  firm.  Mr.  Whipple, 
who  last  year  became  Prof,  of  Sanitary  En- 
gineering in  Harvard  University,  retains  his 
membership  in  the  firm  and  is  still  open  to 
professional  engagements. 

Mr.  Clift  Wise,  General  JIanager  of  the 
Wise  Engineering  &  Contracting  Companv, 
died  on  .August  20.  He  had  been  engaged  for 
a  number  of  years  in  Springfield,  Ohio,  in  the 
contracting  business  and  has  built  additions 
to  manufacturing  plants.  Before  going  to 
Springfield  Mr.  Wise  was  engaged  on  con- 
struction work  in  Chicago  and  St.  Louis. 

Mr.  Joseph  Ury  Crawford,  Consulting  En- 
gineer for  the  Pennsylvania  R.  R.,  retired 
September  1.  He  has  been  almost  continuous- 
ly in  the  service  of  the  Pennsylvania  for  40 
years  and  is  70  years  old.  In  1878  he  was  ap- 
pointed consulting  engineer  of  the  Govern- 
ment of  Japan,  and  the  Mikado  decorated  him 
with  the  Order  of  the  Rising  Sun.  In  191o 
he  was  again  decorated  by  the  Mikado  for 
faithful  service  as  Consulting  Engineer  of  the 
Imperial  Government  Railways. 

Mr.  Paul  McLeod,  Division  Engineer  of  the 
State  Highway  Commission  at  Albany,  N.  Y., 
has  been  appointed  Chief  Engineer  of  the 
State  Highw^ay  Commission  at  a  salary  of 
$5,000  per  annum,  succeeding  Mr.  Harry  P. 
Willis  of  Waterford,  N.  Y.  Mr.  McLeod  was 
-Assistant  City  Engineer  of  Syracuse  from 
1807  to  1901,  and  after  leaving  the  citv  en- 
tered the  employ  of  the  Lackawanna  R.  R. 
He  later  went  to  New  York  City  as  engineer 
for  a  land  company.  While  in  this  position 
he  was  appointed  Division  Engineer  of  the 
State   Highway  Commission. 


INDUSTRIAL 


Tarmac,  Ltd.,  Wolverhampton.  England,  has 
purchased  from  the  Ruggles-Coles  Engineer- 
ing Co.,  50  Church  street.  New  York,  a  Class 
.AG  dryer  for  treating  crushed  slags.  The 
machine   has   a  capacity  of  30   tons  per  hour. 

Mr.  .Adolph  O.  Krieger  has  resigned  his 
position  as  publicity  manager  of  the  Busch- 
Sulzer  Bros.-Diescl  Engine  Co.,  St.  Louis,  and 
will  open  an  office  at  i)l(i  Victoria  Building, 
St.  Louis,  for  the  sale  of  the  Tacchella  oil- 
Inirniiig  device. 

The  .Allis-Chahners  Co.,  Mihvaukee.  Wis., 
has  been  awarded  a  contract  for  the  enuip- 
ment  of  the  Duluth,  Minn.,  plant  of  the  Slin- 
uesota  Steel  Co.     The  equipment  includes  one 
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40-in.  reversing  blooming  mill,  one  28-in.  fin- 
ishing mill,  one  18-in.  roughing  mill,  a  40-in. 
and  (i(i-in.  x  60-in.  twin  tandem  reversing  en- 
gine, and  a  28-in.  rail  mill  with  manipulator 
and  gear.  The  contract  is  for  delivery  within 
from  eight  months  to  a  year. 

The  general  offices  of  the  Philadelphia  Steel 
&  Wire  Co.  have  been  moved  to  their  Camden 
plant,  Pearl  street  and  Delaware  avenue,  Cam- 
den, N.  J.  The  wire  and  wire  rope  warehouse 
will  remain  at  525  Commerce  St.,  Philadel- 
phia, as  heretofore. 

Mr.  K.  F.  Xystrom  has  been  appointed  me- 
clianical  engineer  of  the  Acme  .Supply  Co.  of 
Chicago,  with  office  in  that  city.  Mr.  Xystrom 
was  formerly  connected  with  the  Southern 
Pacific  Ry.  as  designing  engineer  for  its  elec- 
tric motor  cars,  and  later  w^as  assistant  me- 
chanical engineer  at  the  St.  Charles,  III.  plant 
of  the  American  Car  &  Foundry  Co.  of  Xew 
York. 

The  Raymond  Concrete  Pile  Co.,  New  York 
and  Chicago,  has  been  awarded  a  contract  for 
the  concrete  piles  and  foundations  for  a  puri- 
fying house  for  the  People's  Gas  Light  & 
Coke  Company,  Chicago.  The  Raymond  Co. 
has  also  been  awarded  a  contract  for  placing 
appro.ximately  1,500  Raymond  Concrete  piles 
for  the  foundations  of  a  trestle  and  I)uildings 
for  the  Pittsburgh  Steel  Comuanv,  at  Mones- 
sen.  Pa. 


CATALOGUES 


Supplies. — Cloth,  6x95^4  ins.,  IHS  pp. 
Henry  1-rank,  Jr.,  380  Hudson  St.,  New 
Ycn'k  City. 

This  is  a  very  complete  book  on  con- 
tractors',   mill     and     factory      supplies.     All 


iron  workers'  tools  and  equipment  are  il- 
lustrated and  described  in  tables  of  sizes, 
prices,    etc. 

Iron  &  Steel  Corrosion. — Paper.  8x11  ins.. 
18  pp.     National  Tube  Co.,   Pittsburgh,   Pa. 

This  is  the  July  issue  of  the  National 
Tube  Company's  bulletin.  It  contains  a 
paper  by  Wni.  H.  Walker,  Ph.  D.,  on  the 
railroad  corrosion  of  iron  and  steel  pipe  as 
found  in  service.  The  paper  is  an  abstract 
of  the  one  read  before  the  New  York 
Water  Works  .Association. 

Texico  Motor  Oils. — Paper.  314x6  ins.,  12 
pp.  The  Texas  Co.,  17  Battery  Place,  .New 
York   City. 

.■\  little  book  of  letters  from  users  of 
Te.xico  Motor  Oils.  Another  book  of  simi- 
lar size  entitled  "Motor  Lubrication"  con- 
tains an  article  reprinted  from  "Lubrica- 
tion" on  "Some  Side  Lights  on  Compres- 
sion and  Carbon." 

Dynamite. — Paper,  S!/>-x7}/^  ins.,  156  pp. 
Independent  Powder  Co.,  Joplin,  Mo. 

This  is  a  very  complete  book  on  dynamite 
and  its  uses.  "The  properties  of  the  various 
kinds  of  powder  and  dynamite  manufac- 
tured by  this  company  are  described,  as  are 
the  methods  of  using.  A  large  amount  of 
useful  information  explaining  the  methods 
I  if  using  dynamite  for  various  classes  of 
work  is  given. 

Lackawanna  Protected  Steel  Sheet  Pil- 
ing.—  Paper,  8x11  ins.,  20  pp.  Lackawanna 
Steel  Co.,  Buffalo,  N.  Y. 

Bulletin  No.  104  contains  an  illustrated 
description  of  Lackawanna  protected  steel 
sheet  iiiling  ■ilmwim;   the  uses  tt>  which  'hi- 


piling  may  be  put  and  the  methods  of  con- 
structing walls  with  it. 

The  Otto  Cycle.— Paper.  5',ix7'4  ins..  24 
pp.  The  Otto  Gas  Engine  \Vorks,  Phila- 
delphia, Pa. 

This  is  a  monthly  publication  devoted  to 
a  discussion  of  internal  combustion  engines 
in  general,  and  the  affairs  of  the  Otto  Gas 
Engine  Works.  Each  issue  contains  arti- 
cles describing  installations  on  various 
classes  of  work  and  considerable  useful  in- 
formation regarding  gas  engines  and  their 
operation. 

Economy  Steam  Turbine. — Paper,  8'/2x20 
ins.,  2  pp.  Kerr  Turl-.ine  Co.,  Wellsville, 
N.   Y. 

Bulletin  No.  26  illustrates  and  describes 
the  economy  steam  turbine,  photographs 
of  actual  installations  are  shown:  interest- 
ing steam  consumption  curves  are  given, 
and  size  comparisons  are  made. 

Indiistrial  Buildings  of  Concrete. — Paper, 
5!..x8  ins.,  24  pp.  Lockwood,  Greene  &  Co., 
60  Federal  St.,  Boston,   Mass. 

This  booklet  presents  some  of  the  most 
typical  reinforced  concrete  industrial  build- 
ings designed  and  ci  nstructed  by  the  above 
company. 

Mesta  Machine  Co. —  I'aper.  5^x7'/'S  ins., 
46  pji.     -Me^ta  -Macliine  Co.,  Pittsburgh,  Pa. 

This  booklet  contains  some  illustrations 
of  the  plant  and  products  of  the  Mesta  Ma- 
chine Co.  The  products  of  the  company 
consist  of  gas  and  steam  engines,  con- 
densers, rolling  mill  machinery,  steam-hy- 
draulic forging  and  bending  presses  and 
'Mt   rind   machine   molded   gears. 


RAILWAYS.    STEAM    AND     ELECTRIC 


Alabama. 

It  is  understood  that  surveys  for  the  new 
branch  line  of  the  Illinois  Central  R.  R.  up 
the  Pearl  River  valley  from  Jackson,  Miss., 
to  Birmingham  will  be  completed  some  time 
this   month. 

Arkansas. 

Surveys  are  under  way  for  a  projected  line 
of  the  Mount  Ida.  Oua'chite  Valley  &  Hot 
Sprigns  Ry.,  the  incorporation  of  wdiich  was 
noted  in  our  .A.ug.  7  issue.  The  company 
proposes  an  8-miIe  line  and  contracts  for 
clearing  for  a  portion  of  this  are  said  to 
have  been  awarded.  Col.  O.  C.  Goodman. 
Fort  Smith,  .\rk.,  is  the  promoter  and  en- 
gineer. 

California. 

®The  Merry-Elwell  Co..  Oakland,  Cal.,  h,is 
been  awarded  a  contract  for  building  a  2Vi!- 
niile  trestle  over  the  Yolo  Basin  at  Martinez 
for  the  extension  of  the  Oakland-.\ntioch  Ry. 
north  out  of  Pittsburg  to  Sacramento.  The 
trestle  will  cost  about  $2-50.000  and  will  con- 
tain about  1,000  M  ft.  of  lumber  and  85,000 
piles. 

OHarlan  Bros,  have  completed  their  con- 
tract for  grading  on  the  Marysville— Coluso 
branch  of  the  Northern  Elec'ric  Ry.,  and  have 
moved  their  outfit  to  Fairfield,  Solano  Couiitv. 
to  begin  work  on  their  new  contract  for  12 
miles  of  grading  on  the  Vallejo  &  Northern 
from  Suisun  to  Vacauth.  The  new  contract 
requires  the  moving  of  about  110,000  cu.  yds. 
of  dirt. 

The  Tidewater  &  Southern  R.  R.  (electric), 
25  South  Sutter  St.,  Stockton,  Cal.,  is  re- 
ported to  be  planning  to  begin  construction 
work  shortly  on  a  branch  line  to  Oakdale.  The 
proposed  branch  leaves  the  line  between 
Stockton  and  Modesto  at  Stewart's  Station, 
seven  miles  north  of  IModesto.  and  runs  di- 
rectly  east  to   Riverbank   and   Oakdale. 


The  Santa  Fe  system  has  completed  surveys 
for  its  new  line  from  San  Bernardino  to 
Keenbrook  through  the  Cajon  Pass,  and  it 
is  stated  that  as  soon  as  these  arc  approved 
construction  work  may  be  started.  An  ap- 
propriation of  $2,000,000  has  been  made  for 
this    work. 

The  California.  Shasta  &  Eastern  Ry.  Co. 
has  fded  its  articles  of  incorporation  at  San 
Francisco.  The  road  is  to  run  from  .Anderson 
in  Shasta  countv  to  Ingot,  via  Bella  Vista,  a 
distance  of  28y2  miles.  The  capital  stock  is 
$(;0O,O00.  being  (i.OOO  shares  at  $100.  The 
amount  subscribed  is  $32,000.  The  directors 
are  S.  E.  Brotbefton.  Felix  T.  Smith.  W.  T. 
B.irnett.  Paul  A.  McCarthy,  F.  D.  Madison, 
Piatt  Kent  and  V.  W.  Vincent.  This  is  the 
project  of  the  .Afterthought  Copper  Co.,  men- 
tioned  in   Our   last   issue. 

The  Surro  Sugar  Fine  Co..  a  subsidiary  of 
the  L.  E.  White  Co..  Balboa  Eldg.,  San  Fran- 
cisco, Cal .  has  purchased  from  the  U.  S.  Gov- 
ernment 800.000,000  ft.  of  timber  in  the  Chi- 
quito  Basin,  east  of  Crane  Valle".  .According 
to  the  government  conditions,  imposed  when 
the  timber  was  offered  for  sale,  the  success- 
ful bidder  is  under  contract  to  build  a  rail- 
road from  the  valley  to  the  timber  belt  within 
two  years  from  the  time  the  contract  is  let. 
It  is  proposed  to  run  this  line  from  Friant 
to  North  Fork  and  then  have  branches,  one 
extending  into  the  Chiquito  Basin  by  the  way 
of  Crane  Valley  and  the  other  extending  into 
the  basin  by  way  of  South  Fork.  The  cost 
of  construction  will  be  in  the  neighborhood  of 
$1,000,000. 

Colorado. 


Final  surveys  are  to  be  started  this  month 
for  the  proposed  new  scenic  railroad  from 
Alanitou  along  the  foothills  to  Stratton  park. 
The  line  is  to  cost  abort  $100,000,  and  is  to 
be  opened  for  tbe  tourist  season  next  sum- 
mer.     Frank   L.   Dana   is   promoting  the   road. 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Delaware. 
The  Wilmington.  New  Castle  &  Delaware 
City  R.  R.,  Xew  Castle,  Del.,  is  securing  right 
of  way  for  an  extension  of  its  storage  battery 
line  from  Delaware  City  to  Xew  Castle  in 
order  to  rcn  it  into   Wilmington. 

Georgia. 

The  .Augusta-.Aiken  Ry.  &  Electric  Corp., 
8th  and  Telfan  Sts.,  .\ugusta,  Ga.,  is  reported 
to  have  decided  to  construct  a  line  from  .Au- 
gusta  to   Columbia,    S.   C. 

Idaho. 

The  Oregon  Short  Line  Ry.  has  completed 
a  survey  for  a  branch  line  from  .Alexander, 
Idaho,  down  the  vallev. 

The  Oregon  Short  Line  R.  R..  Carl  Stadley 
Chief  Engineer,  Salt  Lake  City.  Utah,  is  to 
double  track  its  line  from  McCa'mmon  to  Ren- 
fro,  10  miles,  and  fn  m  Kemmerer  to  Fossil, 
10  miles. 

Illinois. 

©Contracts  for  the  extension  of  the  Chicago 
&  Eastern  Illinois  R.  R.  between  Springfield 
and  St.  Elmo  have  been  let  to  the  Kenefick 
Contracting  Co..  018  Brvant  Bldg.,  Kansas 
City,  Mo.,  and  Griffith  &  McMurray.  Sharp 
Bldg..   Kansas   City. 

The  .Alton  &  Southern  Ry.  Co.  has  been 
formed  for  the  purpose  of  taking  over  and 
consclidating  the  .Alton  &  Southern  R.  R.  and 
the  Denverside  Connecting  Ry..  both  electric 
lines.  The  new  company  has  applied  to  the 
City  Council  of  East  St.  Louis  for  an  or- 
dinance to  give  it  the  right  to  cross  St.  Clair, 
Summit  and  College  .Avenues  and  State  Street 
at  42d  St.  C.  B.  Fox.  East  St.  Louis,  III.,  is 
interested. 

The  Central  &•  Western  Illinois  Traction, 
Co.  with  principal  office  at  Canton  and  cap- 
ital stock  of  $200,000.  has  been  incorporated 
and  proposes  to  construct  and  operate  a  rail- 
let  recently. 
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road  from  Pekin  to  Peoria,  III.,  through  the 
counties  of  Tazewell,  Peoria.  Fulton,  McDon- 
ough  and  Hancock  to  Hamilton,  Hancock 
County,  111.,  from  thence  to  Keokuk,  Iowa. 
The  incorporators  and  first  Board  of  Direct- 
ors are  J.  T.  Adams,  a  railroad  constructor, 
Columbus.  O. ;  C.  P.  Williams.  Chicago,  111. ; 
A.  L.  Ralston,  Grove  City,  O. ;  W.  R.  Curran, 
Pekin,  111.;  Lon  M.  Ash.  Canton,  111.;  Calvin 
G.  Formhals  and  Bert  C.  Huddleston,  Smith- 
field,   III, 

Iowa. 

The  Chicago  &  Northwestern  R.  R.  is  re- 
ported to  be  planning  a  number  of  improve- 
ments on  its  Wall  Lake  to  Onawa  line.  These 
will  include  the  elimination  of  several  curves, 
laying  of  heavier  rails  and  reballasting. 

Kansas. 

®Ransom  &  Cook,  Ottawa,  Kan.,  have  been 
awarded  a  contract  by  the  Dodge  City  & 
Cimarron  Valley  R.  R.  Co.,  which  is  a  Santa 
Fe  proposition,  for  62  more  miles  of  grading. 
Ransom  &  Cook  are  working  on  this  line  now 
and  have  just  finished  their  first  contract 
which  covers  60  miles  from  Dodge  City  to 
Satanta,  and  this  other  62  miles  will  run  it 
through  Grant,  Stevens  and  to  the  Oklahoma 
line  in  ]\Iorton  County.  This  will  be  all  nice 
fresno  work  and  will  be  ready  for  outfits  in 
about   10  days. 

Kentucky. 

The  Chesapeake  &:  Ohio  Ry.,  F.  I.  Cabell 
Chief  Engineer.  Richmond,  Ky.,  is  planning  to 
begin  construction  work  early  ne.xt  year  on 
two  branch  lines  in  Kentucky  to  develop  coal 
properties.  These  new  branches  will  aggre- 
gate between  25  and  .50  miles  of  new  line. 

Louisiana. 

The  New  Iberia  &  Northern  R.  R..  R.  J. 
Lockwood,  Chief  Engineer,  New  Iberia,  La., 
has  about  completed  an  extension  from  Char- 
enton  to  Franklin.  Operations  will  begin, 
with    the   completion   of   this   e.xtension,   on    a 


further    extension    to 
tant  from  Franklin. 


Berwick,   20    miles    dis- 


Maryland. 

©Grading  work  is  reported  to  have  been 
started  at  Brunswick  in  the  7-mile  extension 
of  the  Frederick  &  Middletown  R.  R.  from 
Jeft'erson  to  Brunswick.  Coblentz  S:  Klipp. 
Frederick,   Md.,  have  the  contract. 

Michigan. 

©Jacob  N.  Bick,  The  Nasby,  Toledo.  O..^  has 
been  awarded  a  contract  by  the  Michigan 
United  Traction  Co.  of  Jackson  for  the  con- 
struction of  50  miles  of  trackage  from  Kala- 
mazoo to  Grand  Rapids. 

®A.  B.  Atwater  has  awarded  the  contract 
for  the  Detroit  &  Huron  R.  R.  to  W.  E. 
Tench  &  Co.,  3090  West  Grand  Boulevard, 
Detroit.  Mich.  This  road  will  connect  Cass 
City  and  Bad  Axe,  a  distance  of  some  20 
miles.  Several  carloads  of  plant  and  mules 
are  already  on  the  way  to  Cass  City  to  start 
construction. 

The  directors  of  the  Detroit  Terminal  Co. 
of  Detroit  have  voted  to  extend  their  railway 
-line,  now  known  as  the  outer  belt,  from  the 
present  terminus,  a  half  mile  west  of  Grand 
River  avenue,  to  a  junction  with  the  M'ichi- 
gan  Central  main  line.  The  proposed  exten- 
sion will  require  the  building  of  approximately 
3%  miles  of  trackage,  and  will  cost  in  the 
neighborhood  of  $250,000,  The  Detroit  Ter- 
minal Co.  is  controlled  by  the  Grand  Trunk. 
Lake  Shore  &  Michigan,  the  Detroit,  Grand 
Haven  &  Milwaukee,  and  the  Michigan  Cen- 
tral. G.  H.  Webb,  Detroit,  Mich.,  is  Chief 
Engineer  of  the  Michigan  Central. 

The  Bovne  Citv.  Gaylord  &  .Alpine  R.  R.. 
W.  H.  White.  President,  Boyne,  Mich.,  has 
received  the  rails  for  its  projected  extension 
from  .Mpera  to  Gaylord.  Grading  work  for 
this  extension  is  to  be  started  at  once. 

There  is  a  report  which  cannot  be  verified 
at  this  time  that  the  Michigan  Central  Ry.  is 
preparing  to  enter  Flint  from  Oxford  over  the 
Detroit  L'nited  Ry.  and  tracks  of  its  own  con- 

>ctending 


through  the  western  part  of  the  city  to  the 
manufacturing  district  in  the  north  end.  The 
Michigan  Central  secured  the  necessary  right 
of  way  about  two  years  ago,  and  the  presence 
of  surveyors  along  the  proposed  line  of  the 
road  during  the  last  few  days  is  taken  as  an 
indication  the  project  has  some  foundation  in 
fact. 

Missouri. 

Surveys  are  under  way  preliminary  to  mak- 
ing estimates  of  the  cost  of  repairing  the  St. 
Louis  &  Western  Traction  line's  grade  and 
completing  the  construction.  This  road  was 
taken  over  recently  by  James  D.  Houseman, 
St,  Louis.  Mo.,  who  olans  to  complete  it  as 
far  as  Kirkwood,  and  later  to  e.xtend  it  to  the 
^lissouri  River,  by  way  of  Valley  Park,  Man- 
chester and  Ballwin,  through  St.  Louis  County. 

St.  Louis  Items. 

By  A,   B-   KoENiG. 

®The  Kenefik  Contracting  Co.  of  Kansas 
City,  Mo.,  secured  the  lower  end  of  the  Chi- 
cago &  Eastern  Illinois  extension  between 
Springfield  and   St.   Elmo,  111. 

®Grifiith  &  McxMurray,  Sharp  Bldg..  Kan- 
sas Cit}-,  Mo.,  were  awarded  a  part  of  ihe 
Chicago  &  Eastern  Illinois  Railroad  extension 
between  Springfield  and  St.  Elmo.  Ill, 

^like  Conroy  has  finished  his  big  levee  job 
across  the  river  and  is  in  the  market  for  more 
team  work,  Mike  has  To  teams,  several  en- 
gines, a  lot  of  wagons,  scrapers,  in  fact,  one 
of  the  most  complete  grading  outfits  that  there 
is  in  this  part  of  the  country.  Granite  City, 
111.,  will  catch  him. 

The  Wabash  R.  R.  will  have  a  total  of  812 
miles  of  double  track  on  its  system  when 
the  work  already  contracted  for  has  been  com- 
pleted, probably  before  Jan,  1,  1913,  according 
to  a  statement  issued  by  the  road  last  week, 
.\bout  25  per  cent  of  this  track  has  been  laid 
to  date.  The  double  track  stretches  under  the 
new  plan  of  improvements  by  the  receivers 
will  be  as  follows :  Between  St,  Louis  and 
Buffalo.  325  miles ;  between  St.  Louis  and  Chi- 
cago, 170  miles ;  between  St.  Louis  and  Kan- 
sas City,  132  miles ;  between  Chicago  and 
Buffalo,  185  miles.  In  addition,  the  company  is 
erecting  concrete  bridges  to  replace  older-type 
structures  along  the  main  lines  and  heavy 
steel  rails  are  replacing  the  lighter  ones.  New 
type  of  switches  are  being  installed  throughout 
these  main  lines  to  further  minimize  possibilit}- 
of  accident  at  these  points.  The  entire  system 
is  being  equipped  with  automatic  block  signals 
and  a  telephonic  train-dispatching  service.  In 
conjunction  with  this  work,  the  Wabash  has 
recently  instituted  a  "safety  always"  movement 
among  its  employes,  with  the  view  to  decreas- 
ing accidents  among  the  men  themselves, 

McCann  Bros,,  Murphysboro,  III,  have  8.500 
yds,  of  wheeler  work  to  let-  Have  lots  of  right- 
of-way  and  are  oft'ering  25  cts,  per  yard.  Free 
transportation  for  outfits. 

J,  J.  Mclnerney  has  moved  his  outfit  from 
Democrat.  Ark.,  on  to  a  piece  of  Wabash 
work  at  Hillsboro,  III. 

Plans  for  the  new  Commonwealth  Trust 
skyscraper,  to  occupy  the  northeast  corner 
of  Broadway  and  Olive  street,  were  sent  to 
the  contractors  last  week  to  be  figured,  and 
bids  will  be  received  about  the  middle  of  this 
week.  The  buildings  which  formerly  occupied 
the  site  have  been  removed  to  the  sidewalk 
line  by  L.  Kennah  &  Sons,  wreckers.  The 
vault  in  the  old  Third  National  Bank  Bldg,. 
which  occupied  part  of  the  site,  is  not  making 
great  trouble  for  the  wreckers.  The  vault 
was  built  of  massive  concrete  in  1873,  and  in 
the  thirty-nine  years  which  have  intervened 
has  acquired  an  adamantine  hardness.  The 
wreckers  have  been  obliged  to  drill  holes  and 
then  fracture  the  concrete  by  the  slow  "phi.g 
and  feather"  process,  which  consists  of  filling 
the  drill-holes  with  semi-cylindrical  steel  nlugs 
and  driving  a  steel  wedge  between  the  plugs. 
"We  would  have  liked  to  have  put  dvnamite 
under  the  vault  and  fixed  it  good,  but  the  dan- 
ger to  life  and  property  at  the  populous  corner 
would  have  been  too  great,"  said  a  member  of 
the  wrecking  firm  the  otlier  day.  The  plans 
for  the  new  skyscraper  show  a  tower  that  rises 


necting   with   the    electric    line   and    ex 
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to  a  height  of  thirty-two  stories  of  380  feet, 
which  is  higher  than  any  present  structure  in 
St,  Louis  or  Chicago.  The  tower  stands  70 
feet  back  from  both  Olive  street  and  Broad- 
way, and  for  this  reason  no  special  ordinance 
will  be  required,  according  to  the  promoters  of 
the  building.  Building  Commissioner  McKel- 
vey  is  reported  to  have  approved  the  installa- 
tion of  the  tower-  The  top  of  the  tower 
greatly  resembles  that  which  crowns  the 
Metropolitan  Life  Building  in  New  York,  and 
this  again  follows  the  motif  supplied  by  the 
world-famous  Campanile  in  St.  ^lark's  piazza 
at  Venice,  which  has  just  been  rebuilt,  as  be- 
fore it  collapsed  in  19(13,  Below  this  top  is  a 
tall  drum,  square  in  plan,  below  which  is  an 
observation  balcony  which  will  be  the  highest 
point  to  which  visitors  will  be  admitted.  On 
the  Olive  St,  front,  above  the  fourth  story,  is 
a  light  court  open  to  the  street.  The  facade 
below  the  open  court  shows  four  high  Corin- 
thian columns,  crowned  by  a  cornice.  The 
architects  are  Fames  &  Young,  A  contract  for 
the  entire  building  will  be  let  to  one  general 
contractor,  who  will  let  sub-contracts  for  the 
excavating,  the  foundations,  the  steel  work, 
the  surfacing  and  the  interior  finishing. 

The  J.  A.  Ware  Const.  Co.,  Houser  Bldg., 
St.  Louis,  have  3O,0iiO  yds.  of  nice  team  work 
on  the  Wabash  R.  R.  at  Decatur.  III.  to  sub- 
let.    Free  transportation  for  labor  and  outfits. 

Reports  emanating  from  Paducah  have  it 
that  actual  work  is  to  be  started  on  the  big 
rail  roal  bridge  in  a  short  time,  and  that  the 
Paducah  &  Illinois  Railway  Company,  which 
recently  filed  amended  articles  of  incorpora- 
tion at  Frankfort,  Kv..  increasing  the  capital 
from  $10,000  to  $3.(1(10,000.  will  construct  it. 
.\  message  from  Chicago  stated  that  the  Illi- 
nois Central.  Burlington,  Louisville  &  Nash- 
ville and  Big  Four  R.  R,  had  a.greed  on  the 
cost  of  the  structure,  which  will  be  about  $4,- 
00(1,000.  The  line  from  Paducah  to  the  Ken- 
tucky approach  of  the  bridge  will  be  started 
in  thirty  days,  according  to  announcement 
made  here. 

Contracts  are  now  being  let  by  the  Wabash 
R.  R.  Co,  for  a  modern  locomotive  shop  at 
Decatur,  which  with  the  present  car  shops, 
built  at  Decatur  in  1907,  will  give  the  Wabash 
R.  R,  one  of  the  most  complete  shop  plants  in 
the  United  States.  Extensive  improvements 
in  terminals  at  Detroit,  Fort  Wayne  and  many 
other  points  are  now  in  progress, 

Harris  Bros-  have  finished  their  work  at 
Cadwell.  Ill,  They  are  in  the  market  for  an- 
other team  job.  Address  them  Cadwell  or  at 
their  home,  Effingham.   111. 

F.  H.  Peters  was  with  us  a  day  last  week. 
Peters  at  the  present  time  is  getting  out  gravel 
for  the  Iron  Mountain  R.  R.  Co.  at  Paraquet 
and  Malvern,  .\rk.  Loading  with  a  steam- 
shovel  in  each  place.  He  is  also  building  a 
six-mile  drainage  ditch  thirty  miles  north  of 
Newport.  Ark. 

Columbus  S.  Jones,  the  boss  station  man, 
has  started  on  an  extensive  job  on  the  Wa- 
bash R.  R.  in  Jlichigan  which  he  is  going  to 
do  with  station  men. 

Mississippi. 

.The  Gulfport  &  Western  R.  R.  of  Gulfport, 
has  begun  securing  the  right  of  way  for  its 
projected  line  from  Gulfport  to  Covington. 
H.  W.  McDonald.  Bay  St.  Louis,  Miss,,  is  a 
director:  Judge  W.  H.  Hardy  is  President- 

The  organization  of  the  Jackson  &  Eastern 
R.  R.  Co,  has  been  authorized  by  the  State.  This 
company  projects  a  line  with  the  western 
terminal  at  Jackson,  and  the  eastern  terminal 
at  Union,  Newton  County.  The  line  runs 
northeast  through  Hinds,  Rankin,  Scott, 
Leake,  Neshoba  and  Newton.  S.  A.  Neville. 
E.  B.  McRaven  and  J.  A.  Perdue,  all  of 
Meridian,  Miss.,  are  interested.  The  last  men- 
tioned is  a  railroad  contractor,  with  home 
offices  at  Pine  Bluff.  .\rk,.  who  is  now  en- 
gaged in  the  construction  of  the  Meridian  & 
]\lcmphis  R.  R.,  a  3o-mile  line  from  Meridian 
to  Union,  Jliss. 

Nebraska. 

®KiIpatrick  Bros.,  Beatrice.  Neb.,  are  re- 
ported  to   have   the   contract    for   the   12-mile 
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extension  of  the  Union  Pacific  from  Gering  to 
the   ipper   Mitchell  Valley. 

New  Jersey. 
Officials  of  the  Town  of  Morristown,  N. 
J.,  and  the  Delaware,  Lackawanna  &  Western 
R.  R.,  have  signed  the  agreement  providmg 
for  track  elevation  through  the  town.  The 
Lackawanna  has  also  subnutted  a  proposition 
to  the  City  of  Chatham  for  the  elevation  of  its 
tracks  through  that  place. 

New  York. 
To  contradict  an  erroneous  report.  The 
Public  Service  Commission  of  the  First  Dis- 
trict. Xew  York  City,  authorizes  the  state- 
ment that  no  bids  have  been  asked  for  the 
construction  of  the  proposed  subway  to  Staten 
Island.  While  the  Staten  Island  Tunnel  even- 
tuallv  will  he  part  of  the  proposed  dual  sys- 
tem of  rapid  transit,  all  that  has  been  done 
up  to  this  time  is  to  adopt  the  route.  1  lie 
Commission  is  advertising  for  bids  for  the 
construction  of  an  extension  of  the  fourth 
Ave.  Subwav  in  Brooklyn  from  its  present 
terminus  at  43rd  St.  and  4th  Ave.,  down  4th 
Ave.  to  8!lth  St.  In  this  extension  the  junc- 
tion with  the  proposed  Staten  Island  Subway 
will  be  provided  for  but  the  plans  do  n^t  m- 
'Clude  immediate  construction  of  that  line.  The 
Staten  Island  Tunnel  will  leave  the  4th  Ave. 
5ubwav  at  about  Goth  St.  and  run  under  the 
.bay  to"  Staten  Island  to  a  point  midway  be- 
tween St.  George  and  Stapleton. 

The  Public  Service  Commission  of  the  l^rst 
District.  Xew  York  City,  on  Sept.  l>  will  hold 
a  hearing  upon  the  tentative  locations  of  sta- 
tions on  those  lines  of  the  proposed  dual  sys- 
tem of  rapid  transit  which  are  to  be  operated 
bv  the  Brooklvn  Rapid  Transit  Co.  On  Sept. 
Vi  a  similar  hearing  will  be  held  on  the  ten- 
tative locations  of  stations  on  the  lines  to  lie 
operated  bv  the  Interborough  Rapid  Transit 
Co  ^ftef  these  hearings  the  station  loca- 
tions will  be  made  permanent  and  plans  will 
be  prepared  for  the  construction  of  the  sta- 
tions as  parts  of  the  new  rajjid  transit  con- 
tracts. 

North  Carolina. 

®The  Seaboard  Air  Line  R.  R.  is  repm-ted 
to  have  awarded  contracts  to  the  Vaughn  Con- 
struction Co..  Roanoke.  Va..  for  the  follow- 
ing- Constructing  one  mile  of  double  track 
at  Pee  Dec  \.  C. ;  one  mile  of  similar  work 
at  Rockingham;  passing  tracks  each  one  mile 
long  at  Clarkton,  N.  C,  Matthews  and  Max- 
ton,  and  a  connecting  track  at  Roanoke  Junc- 

®The  firm  of  Kennelick-1  li>ffman  &  Co.. 
(;18  Brvant  Bldg.,  Kansas  City,  Mo.,  has  been 
awarded  the  contract  for  building  the  Nor- 
folk Southern  R.  R.  from  Mt.  Gilead  to  Char- 
lotte N.  C.  The  work  will  run  about  l.-iOO.dOII 
cu  yds  gradinsf.  of  whicli  about  one-half  is 
classified  material;  about  10.0110  cu.  yds.  ma- 
sonry and  about  3.000.000  ft.  timber  in  trestles. 
Kennelick-Hofifman  &  Co.  were  to  sublet  the 
grading  corcrete  and  trestles  at  the  Selwyn 
Hotel  in  Charlotte,  X.  C.  about  the  middle 
of  this  week.  There  is  some  very  fine  work 
for  both  steam  shovels  and  teams  on  this  line. 
North  Dakota. 

©Grading  work  has  been  started  on  the 
new  Great  Xorthern  line  through  McKenzie 
county.  This  line  goes  past  .Alexander  to 
Amegard  and  thence  to  Schafer.  A.  Guthrie 
&  Co..  St.  Paul.  Minn.,  has  the  general  con- 
tract. 

Ohio. 

The  project  for  an  interurban  line  from 
Cleveland  to  Sharon,  Pa.,  has  been  revived 
by  C.  G.  Phillips,  Cortland,  O..  and  others. 

The  State  Public  Service  Commission  has 
given  a  hearing  on  the  request  of  the  Cleve- 
land Ry.  Co.,  Cleveland,  O.,  to  be  allowed  to 
issue  $:^,Ol.').iiliii  additional  capital  stock  in 
order  that  a  bond  issue  of  approximately 
$l.,500,O('O.  now  outstanding,  might  be  retired 
and  various  propertv  improvements  be  made. 
Oklahoma. 

The  Missouri,  Oklahoma  &  Gulf  Ry.,  J.  J. 
Harrison  Chief  Engineer.  Muskogee.  Okla..  is 


planning  the  immediate  construction  of  a  1-)- 
mile  extension  from  a  point  near  W'apaii- 
ucha,  Okla,,  to  Bromide. 

According  to  a  reported  statement  of  Col. 
A.  P.  Watson,  member  of  the  State  Corpora- 
tion Commission,  more  railroad  mileage  will 
be  built  in  Oklahoma  in  the  next  year  than 
in   anv  other  southwestern  state. 

Survevs  are  to  be  started  shortly  for  a 
projected  interurban  line  from  .Arkansas  City 
south  into  Kay  county  which  will  connect  the 
towns  of  Chilocco,  Kildare,  Xewkirk,  Black- 
well,  Ponca  Citv  and  Tonkawa.  The  line  will 
be  about  -JO  miles  long.  C.  T.  Atkinson,  .A.  H. 
Denton  and  E.  Kirkpatrick  of  .Arkansas  City, 
.•\rk.,  are  interested. 

The  Ardmore  Western  Interurban  Ry.,  the 
incorporation  of  which  was  noted  in  our  Aug. 
•i8  issue,  has  started  surveys  for  its  projected 
line.  .\s  proposed  the  line  will  leave  -Ard- 
more to  the  north  and  re-enter  the  city  to 
the  south,  making  a  100  mile  half  circle.  From 
Springer  a  line  20  miles  long  will  project  into 
the  lead  and  zinc  fields  of  the  .Arbuckle 
Mountains.  The  route  will  be:  From  .Ard- 
more to  Springer,  thence  to  Oil  City,  by  w,->y 
of  Woodford,  thence  to  Hewitt,  thence  to 
Cornish  in  JeiTerson  County,  thence  to  Orr, 
Petersburg  and  Oswalt,  in  Love  County,  and 
tinallv  back  to  .Ardmore  by  way  of  Cheek  and 
Brocic.  John  Owens,  .Ardmore,  is  President 
;i'h1  R.  .a.  White.  .Ardmore,  is  Secretary.  D. 
W.  Spooner  is  Chief  Engineer. 

Oregon. 

®Flagg  &  Standi fer,  Portland,  Ore.,  have 
been  awarded  the  contract  by  the  Silver  1-alls 
Lumber  Co.,  Corbett  Bldg.,  1  ortland.  Ore.,  for 
the  construction  of  io  miles  of  standard 
gage  logging  road  leading  out  of  Silverton 
into  the  heavv  Douglas  fir  belt  of  Silver  and 
.Abiqua  Creeks.  Construction  will  begin  im- 
mediatelv,  and  some  time  after  the  first  of 
the  year  the  line  will  be  turned  over  to  the 
legging  company. 

Pennsylvania. 
®Donovan  &  Moore  and  the  Crossan  Con- 
struction Co.  have  been  awarded  contracts  for 
extending  the  Pittsburgh,  Mononghahela  & 
Southern  Rv.  (P.,  V.  &  C.)  from  Rice's  Land- 
ing to  Crucible.  The  extension  will  be  aliout 
■2.8  miles  long  and  will  cost  about  $100,000  per 
mile. 

The  Philadelphia  &  Reading  R.  R.  is  report- 
ed to  be  considering  plans  for  additional  track 
facilities  and  new  ollice  buildings  at  Ruther- 
ford. .    .       , 

The  State  Water  Supply  Commission  has 
approved  the  application  of  the  Central  R.  R. 
of  Xew  Jersey,  J.  O.  Ossood,  Chief  Engineer, 
Xew  York  City,  for  permission  to  construct 
a  concrete  wall"  along  the  Lackawanna  River 
at  Scranton.  Pa.  This  wall  is  preliminary  to 
the  construction  of  a  new  station  at  Scranton. 
It  is  likely  that  the  directors  of  the  Pcn.- 
.sylvania  R.  R.,  following  a  meeting  on  Sep  . 
1 1  will  make  some  oflicial  announcement  re- 
garding the  proposed  improvements  to  the 
ciroad  St.  station  at  Philadelphia.  Engineer- 
ing investigations  for  the  enlargement  of  th; 
terminal  with  a  view  to  eliminating  congestion 
and  bringing  abou;  better  facilities  for  trans- 
portation have  been  under  way  for  some  time. 
Right  of  wav  options  are  being  secured  by 
the  proposed  "Schuylkill  &  Conestoga  Valley 
R.  R.,  chartered  to  build  a  line  from  Bow- 
manstown.  Lancaster  County,  where  there  is 
a  Pennsvlvania  R.  R.  connection,  to  Gibraltar, 
to  the  Crane  Iron  Company  R.  R.  at  Catasau- 
qua,  thence  to  Bangor  anil  Portland,  to  Beth- 
lehem. Hellertown  and  a  point  on  the  Dela- 
ware Rivtr  at  Cofifeetown.  It  is  believed  that 
this  is  a  Pennsylvania  R.  R.  project  by  which 
the  latter  company  will  extend  its_  line  to  the 
cement  regions  in  Lehigh  and  Xorthampton 
Counties,  with  .Allentown  as  its  center,  and 
thence  westward  through  Lehigh  and  Berks 
Counties. 

South  Dakota. 

The  Rapid  City,  Black  Hills  &  Western  R. 
R..  a  3-5-mile  steam  line  operating  between 
Deadwood  and  Alystic,  is  to  be  improved  and 


new    equipment   added.      D.    H.    Crary,    Rapid 
City.  S.  Dak.,  is  General  Superintendent. 

Tennessee. 

Xegotiations  are  reported  under  way  by  the 
Chicago,  Burlington  &  Quincy  and  the  Louis- 
ville &  Xashvillc  to  get  control  of  the  Union 
Belt     Railway     &     Terminal     Co-     of      Mem- 
phis.     The   price   agreed    upon   is    said    to   be 
if6.500,0OU,  which  includes  all  the  property  and 
rights    of    way   belonging    to   the    Union    Belt 
Railwav    Company,   now    the   "property   of    the 
St.   Loiiis,   Iron   ^lountain   and   Southern.     In 
return    lor   this    sale,   it   is    stated,   assurances 
have  been  made  to  tlie  Iron  Mountain  and  the 
Missouri   Pacific,  whereby  traffic   for  the  gulf 
can    be    routed    from    Memphis    to    Pensacola 
over  the  proposed  Memphis  &  Pensacola  Rail- 
road, which  line  will  be  owned  by  the  Burling- 
ton if   present  arrangements   are   carried   out. 
It  is  said  the  Union  B.elt  Railway  will  be  used 
by  the  Burlington   for  an  entrance  into  .Mem- 
phis and   that   ground   has  been   acquired    for 
freight    terminals    just     south    of     Broadway 
near    Wellington    St.      The    Burlington    is    to 
use  the  Xashville,  Chattanooga  and  St.  Louis 
tracks   from   Paducali,   Ky..  to  Jackson,  Tenn. 
Texas. 
Preliminary    surveys    have    been    completed 
for  the  projected  ti8-mile  belt  interurban  rail- 
wav to  connect   Houston,   La   Porte,   Webster 
and   other  places.     -As   surveyed   the   line  will 
take  in  tlie  manufacturing  and  industrial  dis- 
trict of   Houston   lying  between  this  city  and 
San    Jacinto    battleground    park    on    the    ship 
channel,  will  follow  the  channel  and  bay  shore 
to    La    Porte   and    Sylvan    Beach    and    thence 
to   Seabrook.      Thence   the   line   runs   west    to 
Webster,  Friendwood  and  Pearland,  to  a  point 
in   the    Suburban   gardens   -iVz    miles    west   of 
Pearland.      -At      that      point    the   line    returns 
through   the   Suburban   gardens  and   other  in- 
'lervening    improved     sections    due     north    to 
Houston.     The  return   stretch  of  the  line  lies 
half    wav    between    the    Gulf,    Colorado    and 
Santa    Fe    R.    R.    and    the    International    and 
Great   Xorthern   R.  R.   from  Houston  to  Gal- 
veston, and  takes  care  of  a  populous  area  not 
touched  by  either  of  these.     This  is  a  project 
promoted  by  Dr.  F.  S.  George  of  Dayton,  O. 
1  l.e    Houston      Electric      Co.,    David    Daly, 
ifanager,  502  Travis  St.,  Houston,  is  reported 
to   be   planning   the   expenditure   of  $1,000,000 
this  year  in  the  improvement  of  the  Houston 
Street    Railway    system.      The    plans    of    the 
company  are  understood  to  include  the  spend- 
ing of  that  amount   for  double  tracks  on  the 
Louisiana    and    Houston    .Ave.    lines,    the    re- 
construction   of    the    San    Felipe,    the    Wood- 
land Heights,  Brunner  Heights  and  La  Branch 
lines,   and   the   construction   and   extension   of 
lines  into  new  territory,   which   the   rapid  de- 
velopment of  the   City  of   Houston   in  all   di- 
rections  have  made   necessary. 

Citizens  of  Dalhart.  Tex.,  have  raised  the 
$35,000  bonus  for  the  Enid,  Ochiltree  &  West- 
ern R.  R..  W.  T-  Taylor,  Chief  Engineer,  Dal- 
I  art,  1  ex.,  and  it  is  thought  that  the  entire 
bonus  of  $125,000  for  the  112  miles  from 
Dalhart  to  Ochiltree  will  be  raised  by  Sept. 
10,  and  that  construction  work  will  begin 
shortly  after. 

.Application  has  been  made  to  the  State 
Railroad  Commission  for  the  issuance  and 
registration  of  JW.Oiui  of  bonds  on  the  Brown- 
wood,  Xorth  &  South  R.  R.,  which  extends 
from  Brownwood  Junction  to  May.  This  line 
is  to  be  a  direct  north  and  south  Texas  Frisco 
line  from  the  Middle  West,  connecting  with 
ihe  Frisco  lines  diverging  south  from  Brown- 
wood.  May  is  north  of  Brownwood.  in  Brown 
County,  and  the  line  is  projected  from  Alay 
rorth  through  Cisco,  Throckmorton,  now 
without  railroad,  and  Seymour  to  Vernon,  at 
present  the  southern  terminus  of  a  Frisco 
line  which  comes  south  through  Oklahoma. 

It  is  expected  that  the  directors  of  the  Chi- 
cago. Rock  Island  &  Pacific  Ry.,  T.  H.  Berry 
Chief  Engineer,  Chicago,  III.,  at  tlieir  next 
meeting  at  Topeka  on  Oct.  10.  will  take  defi- 
nite action  on  the  proposition  for  constructing 
a  new  line  between  Tucumcari  and  El  Paso. 
.At   preser.t   the   Rock    Island   is   using  the   Fl 


^.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Paso  &  Southwestern  as  the  connecting  link, 
l)ut  during  the  past  year  traffic  tonnage  has 
been  so  heavy  that  the  building  of  an  entirely 
new  line  is  seriously  considered.  If  such  a 
step  is  decided  on,  it  will  call  for  the  building 
of  a  new  line  through  300  miles  of  decidedly 
the  worst  water  conditions  in  the  Southwest. 
The  Orange  Northwestern  Ry.  Co.  of 
Orange  has  been  chartered  with  a  capital  stock 
of  $100,000  and  proposes  the  obtaining  of  a 
continuous  line  of  road  126  miles  long  from 
Orange  to  White  City.  The  company  proposes 
the  construction  of  two  roads  in  East  Texas 
of  an  aggregate  length  of  49  miles,  and  the 
acquiring  of  34  miles  of  line  already  contract- 
ed in  Louisiana  from  Xibletts  Bluff.  In  Tex- 
as the  company  is  to  build  the  following  lines : 
Beginning  in  White  City,  San  Augustine 
County,  through  Sabine  and  Newton  counties 
to  Burkeville,  Newton  County :  thence  si.x 
miles  east  to  a  point  on  the  Sabine  River; 
thence  from  the  point  on  the  side  of  the  river 
to  the  middle  of  the  river — the  construction 
from  White  City  to  the  middle  of  the  stream 
to  be  47%  miles  long.  Also  another  line  of 
road  from  Orange,  Orange  County,  northeast- 
erly toward  Nibletts  Bluff,  La.,  to  the  center 
of  the  Sabine,  the  construction  from  Orange 
to  the  river  to  be  IV2  miles  long,  and  when 
connected  with  the  Louisiana  road  (which  is 
34  miles)  there  will  be  continuous  line  of  rail- 
road from  Orange  and  through  Nibletts  Bluff 
to  Sabine  River,  crossing  the  river  and  on 
through  Newton  and  Sabine  counties  to  White 
City.  San  .\ugustine  County,  a  distance  of 
about  126%  miles.  The  incorporators  are  Ed 
Kennedy,  Carey  Shaw,  J.  C.  Simmons,  Hous- 


ton:  Geo.  E.  Holland,  F.  H.  Farwcll.  Jas.  E. 
Sargent,  S.  M.  Sells,  Orange  (the  first  year 
directorate)  ;  also  H.  W.  Pruter,  S.  C.  Trim- 
ble, S.  M.  White  and  Joe  Lucas,  all  of 
Orange. 

Good  progress  is  bein,g  made  with  the  con- 
struction of  the  San  .Antonio,  Uvalde  &  Gulf 
R.  R.,  and  about  a  mile  of  track  is  being  laid 
daily.  This  road  will  connect  San  .Antonio 
and  Fowlerton,  in  Zapata  County,  and  it  is 
expected  trains  will  be  in  operation  by  Dec.  1. 

Vermont. 

Right  of  way  matters  for  the  proposed  ex- 
tension of  the  Barre  R.  R.  to  a  new  section 
of  the  quarries  at  Barre.  Vt.,  are  being  cleared 
up  and  it  is  probable  that  construction  work 
may  be  undertaken  soon.  The  Barre  R.  R.  is 
controlled  by  the  Boston  &  Maine  R.  R..  of 
which  A.  B.  Corthell.  Boston,  Jlass.,  is  Chief 
Engineer. 

Washington. 

The  Great  Northern  Ry..  -A.  Stewart,  .Assist- 
ant Chief  Engineer,  Seattle,  Wash.,  which  is 
completing  a  line  from  Wenatchee  to  Pateros, 
is  planning  the  immediate  construction  of  a 
branch  line   from  the  latter  place  to  Oroville. 

Wisconsin. 

The  Badger  Railway  &  Light  Co.,  403  Grand 
-Ave.,  Milwaukee,  Wis.,  has  applied  for  a  fran- 
chise to  operate  street  cars  at   Elkhorn,  Wis. 

The  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  R.  R  is  reported  to  have  taken  over  the 
projected  Shawano.  Kaukauna  &  .Appleton  Ry. 


and  it  is  stated  that  there  are  some  prospects, 
that  the  line  will  be  constructed  within  the 
ne.xt   12  months. 

P.  W.  Ryan  &  Sons,  Janesville,  Wis.,  are' 
constructing  the  new  yard  tracks,  about  one 
mile  in  length,  at  Janesville.  for  the  Chicago, 
Milwaukee  &  St.  Paul.  Tbey  will  also  put  in 
tracks  for  the  St.  Panl  at  Racine,  Corliss  and 
Kansasuth. 

Canada. 

®The  Northern  Construction  Co.,  Vancouv- 
er, B.  C,  has  been  awarded  the  contract  for 
building  Division  D  of  the  Vancouver  Island 
line  of  the  Canadian  Northern  Ry.  The 
work  covers  40  miles  of  line  and  bids  for  it 
were  opened  -Aug.  10. 

The  Lake  Erie  &  Northern  Ry.,  W.  P. 
Kellett.  Chief  Engineer.  Brantford.  Ont..  will 
let  contracts  about  the  middle  of  this  month 
for  constructing  its  projected  electric  line 
from  Brantford,  Ont.,  to  Port  Dover  and  to 
Gait. 

Three  corps  of  engineers  are  working  in 
the  vicinity  of  London.  Ont.,  and  are  laying 
out  plans  for  the  entrance  of  an  electric  rail-' 
way.  Property  has  been  bonded  on  Ridout 
St..  presumably  for  the  terminal  of  the  several 
branches.  Mackenzie  &  Mann.,  Toronto,  are 
believed  to  be  interested. 

The  Great  Northern  Ry.  is  understood  to 
have  taken  bids  for  the  construction  of  40 
miles  of  line  in  British  Columbia  to  cost  $1,- 
.500,000.  This  section  is  from  Coalmont  to 
Coquhalla  Summit  on  the  short  line  between 
Vancouver   and   Kootenav. 


Alabama. 

^Bids  will  be  received  until  Sept.  16, 
(change  of  date  from  Aug.  18),  by  Coosa 
County  Commissioners,  Rockford,  Ala.,  for 
grading  and  surfacing  with  top  soil  about  six 
miles  of  road;  W.  S.  Keller,  State  Highway 
Engineer,  Montgomery,  Ala. 

^Bids  will  be  received  until  Sept.  24,  by 
the  Morgan  County  Commissioners,  Decatur, 
.\la.,  for  clearing,  grubbing,  grading  and 
draining  State-aid  road  from  Decatur  to  Hart- 
selle ;  expenditure,  $8,000 ;  and  for  same  time 
for  grading,  draining  and  surfacing  with  grav- 
el or  macadam  two  miles  of  Decatur  and  Dan- 
ville Road:  W.  S.  Keller,  State  Highway 
Engineer,  Montgomery,  .Ala. 

•J«Bids  will  be  received  until  Sept.  "23,  by  the 
County  Commissioners,  Clanton,  Ala.,  for 
grading,  draining  and  resurfacing  with  gravel 
about  si.x  miles  of  State-aid  road :  W.  S.  Kel- 
ler, State  Highway  Engineer,  Montgomerv, 
Ala. 

®The  City  Commission.  Talladega,  .Ala., 
has  awarded  the  Southern  .Asphalt  &  Con- 
struction Co.,  Birmingham.  .Ala.,  the  contract 
for  the  construction  of  asphalt  pavement  on 
a   number  of   streets. 

®.A.  F.  Beardon,  Birmingham,  Ala.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners for  the  construction  of  the.  Model 
Highway  extending  from  Talladega,  .Ala., 
toward  Svlacauga.  The  contract  price  was 
$8,000. 

Bonds  amounting  to  SIOO.OOO  have  been  is- 
sued bv  Hale  County,  .Ala.,  for  the  construc- 
tion of  roads.  Engineer  Richard  H.  Cobbs, 
Jr.,  .Anniston,  Ala.,  is  in  charge  of  the  work. 

California. 

®.At  a  recent  meeting  of  the  Tehama  Coun- 
ty Board  of  Supervisors,  Red  Bluff,  Calif., 
County  Surveyor  Luning  was  instructed  to 
prepare  specifications  for  the  graveling  of  one 
and  three-fourths  miles  on  the  Manton  road 
on  the  portion  known  as  the  Red  Plains  Road. 
John  B.  Peaslee  was  awarded  the  contract 
for  graveling  the  road  to  the  Sherwood  ex- 
tension  for  $1.30  per  CU.  yd.,  and  J.  T.  Cam- 


eron was  appointed  to  superintend  the  work 
at  $3  a   day. 

®The  Sacramento  County  Board  of  Super- 
visors, Sacramento,  Calif.,  has  awarded  the 
contract  for  the  scarifying,  grading  and  level- 
ing of  26  miles  of  road  between  Hood  City 
and  Rio  Vista  Ferry,  to  Charles  Studarus  at 
$120  per  mile. 

®The  Worswick  Street  Paving  Co.,  of  Fres- 
no, Calif.,  has  been  awarded  the  contract  by 
the  California  Highway  Commission,  A.  B. 
Fletcher,  Engineer,  Sacramento,  for  the  con- 
struction of  the  following  roads:  Merced 
County  "D,"  "Stanislaus  County  line-.Arena. 
11.0  miles,  $50,344;  Madera  County.  Section 
".A,"  city  oif  Madera  to  Fresno  County  line, 
9.9  miles,  $45,558 ;  Fresno  County,  Section  "C," 
city  of  Fresno  to  Madera  County  line,  9.6 
miles,  $42,269 ;  Stanislaus  County,  Section 
"A."  between  Merced  County  line  and  1% 
miles  north  of  Ceras,  11.07  miles,  $-57,774.  M. 
L.  Curtis  &  Co.,  So.  Pasadena,  Calif.,  secured 
the  contract  on  the  San  Diego  County,  Sec- 
tion "A."  San  Diego-Encinitas,  B.6  miles,  at 
$49,435.  -All  of  the  contracts  are  on  the  oil 
Bids  were  opened  -Aug-  26.  Itemized 
the    work    will   be   given    in    our   ne.xt 


surface 
bids  on 
issue. 


Florida. 

Gerkins  of  Pensacola, 


Fla..  has  been 


®Jno. 

awarded  the  contract  for  constructing  ap- 
proximately 30,000  sq.  ft.  of  concrete  cross- 
walks in  the  city  of  Pensacola,  at  $0.0923  per 
sq.  ft.  Bids  were  opened  .Aug.  27.  L.  Earl 
Thornton  is  City  Engineer. 

^Bids  will  be  received  until  Sept.  23,  by 
Charles  H.  Gordon.  Clerk  Walton  County 
Commissioners,  De  Funiak  Springs,  Fla.,  for 
constructing  60  miles  sand-clay  road  in  Town- 
ship 3  north,  including  necessary  culverts; 
also  35  miles  main  line  running  east  and  west 
through  entire  county,  and  25  miles  lateral 
roads  running  north  and  south. 

The  city  of  Talladega,  Fla.,  .A.  G.  Weldon, 
City  Clerk,  will  let  a  contract  after  Sept.  10, 
for  the  construction  of  about  20,000  sq.  yds. 
of  pavement  and  1,200  lin.  ft.  of  curbing.  Bids 
will    be    received    on    asnh.'ilt.    concrete,    bitu- 


lithic,  vitrified  brick,  tarvia  macadam,  Hassain 
concrete  and  sheet  asphalt,  5-in.  concrete  base 
for  paving. 

The  Paving  Committee  of  the  City  Council, 
Jacksonville,  Fla.,  recently  held  a  meeting  to. 
determine  upon  various  streets  to  be  paved 
and  the  kind  of  pavement  to  be  used.  L.  D. 
Smoot  is  Chief  Engineer. 

Georgia. 

®T.  D.  Meador,  Jr..  h.-is  been  awarded  the 
contract  by  the  city  of  .Atlanta,  Ga.,  R.  M. 
Clayton,  Chief  of  Construction,  for  the  con- 
struction of  wood  blocks  on  Poplar  St.  and 
W.  Hunter  St.,  at  $3  and  $2.75  per  sq.  yd., 
respectively.      Bids   were   opened   .Aug.   30. 

Idaho. 

^Bids  will  be  received  until  Sept.  9  by 
Joseph  Kauffman,  Clerk,  Commissioners  of 
Clearwater  County,  Orafino,  Idaho,  for  the 
construction  of  the  second  mile  of  the  .Whis- 
key Creek.  District  No.  9.  Work  to  be  done 
consists  of  grading,  culverts,  turnouts,  as 
shown   on   plans. 

•J«Bids  are  reported  as  being  received  by 
the  City  Clerk  of  Moscow,  Idaho,  until  Sept. 
14,  for  the  paving,  grading,  curbing  and  storm 
sewer,  estimated  bv  the  Citv  Engineer  to  cost 
about  $180,000. 

Illinois. 

4«Bids  will  be  received  until  3  p.  m.,  Sept. 
12,  Board  of  Local  Improvements  of  Centra- 
lia,  Illinois,  on  the  following  items :  12.685.4 
lin.  ft.  sandstone  curb,  4x20  ins.:  6'25  lin.  ft. 
sandstone  marginal  curb.  4x14  ins.;  5.824  cu. 
yds.  excavation :  20,9.54.07  sq.  yds.  brick  pave- 
ment on  4-in.  concrete  base  with  cement  grout 
filler;  16  brick  catch  basins:  310  lin.  ft.  ■'i2-in. 
sewer  pipe :  1.50  lin.  ft.  36-in.  sewer  pipe :  4.50 
lin.  ft.  18-in.  sewer  pipe ;  230  lin.  ft.  15-in." 
sewer  pipe;  530  lin.  ft.  12-in.  sewer  pipe;  76.3 
cu.  yds.  reinforced  concrete.  L.  S.  Trainor  is 
Chy  En.gincer. 

+.A11  bids  received  .Aug.  26  by  Board  of 
Local  Improvements,  Wm.  S.  Welch.  Clerk, 
Joliet,  111.,  for  brick  pavement  on  Cass  St., 
were  rejected  and  new  bids  are  asked  until  10 
a.  m.,  Sept.   HI     Estimated  cost  is  $5,333. 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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•I«Bids  will  be  received  until  7  -.HO  p.  m., 
Sept.  4.  by  the  Board  of  Local  Improvements 
of  the  Village  of  Winnetka.  Cook  County,  for 
paving  of  Spruce  and  Cedar  Sts.,  Special  Num- 
ber 198.  The  apportionate  quantities  are ; 
6,200  sq.  yds.  pavement,  6-in.  concrete  base, 
2-in.  wearing  surface  of  stone  bonded  with  2 
gals,  of  asohaltic  cement  per  sq.  yd.;  6.140 
iin.  ft.  combined  curb  and  gutter  2  ft.  wide ; 
3,700  cu.  yds.  excavation ;  2,620  Iin.  ft.  4-in. 
glazed  farm  tile ;  1,930  Iin.  ft.  6-in.  glazed 
sewer  pipe:  16  catch  basins;  1  manhole;  8 
catch  basins  adjusted.  Windes  &  Marsh,  Vil- 
lage Engineers,  Winnetka,  111. 

®The  Board  of  Local  Improvements, 
Streator,  111.,  has  awarded  the  contract  for 
the  paving  of  South  Park  St.  from  the  south 
line  of  Spring  St.  to  the  south  line  of  Cottage 
St.,  to  Smith  &  Schlacter  at  their  bid  of  $1.59 
per  sq.  yd.  for  finished  pavement  and  60  cts. 
per  Iin.  ft.  for  cement  curb  and  gutter.  The 
contract  for  paving  the  West  Bridge  and 
Fifth  St.  was  awarded  to  George  .A.  Swarts 
at  $1.49  per  sq.  yd.  for  finished  pavement  and 
60  cts.  per  Iin.  ft.  for  cement  curb  and  gutter. 

®The  contract  for  the  resurfacing  of  Ver- 
mont St.  between  8th  and  18th  Sts.  has  been 
awarded  bv  the  Board  of  Local  Improvements, 
Quincy.  Ill,  to  Henry  Rees  at  $20,000. 

®F.  H.  Tuttle,  Decatur.  III.,  has  been  award- 
ed a  contract  at  $41,.")63  for  the  construction 
of  street  pavement  at  Farmer  City. 

®The  Board  of  Local  Improvements,  Wat- 
seka.  111.,  has  awarded  the  contract  for  the 
construction  of  pavement  on  Xorth  Fourth 
and  Sheridan  Sts.  to  Card  &  Co.  at  $-5,36.5. 
The  contract  for  paving  Ash  St.  was  let  to 
J.  H.  Palmer  at  Sll,490' 

It  is  understood  that  the  City  of  Decatur, 
111.,  will  take  up  the  matter  of  paving  West 
Grand  Ave.  from  Water  St.  west  to  the  school 
house,  next  spring. 

The  City  Council  of  Mattoon.  III.,  has 
passed  two  ordinances  providing  for  the  im- 
provement of  Xorth  Twelfth  St.  from  Cham- 
paign Ave.  to  the  Clark  foundry  and  South 
Thirty-second  St.  from  Marshall  .'\ve.  to 
Western  Ave.  The  estimated  cost  for  the 
Twelfth  St.  improvement  is  $13,963.30,  and 
that   for  Thirtv-second   St.  $7,913.75. 

The  City  Council  of  Champaign,  III.,  has 
passed  the  ordinance  authorizing  the  paving 
of  North  Fifth  St.  from  the  north  to  the 
south  end  of  the  city,  mentioned  in  our  last 
issue. 

The  City  Council  of  La  Salle,  III,  has 
voted  to  pave  O'Connor  Ave.  in  front  of  St. 
Mary's  Hospital.  The  City  Engineer  will 
prepare  an  estimate  of  the  cost  and  work  will 
be  started  within  a  short  time. 

A  communication  has  been  received  by  the 
City  Council,  Aurora.  111.,  a.sking  that  West 
Park  .\ve.  from  Lake  to  River  St.  be  paved. 
The  Board  of  Local  Improvements  will  han- 
dle the  matter. 

Ordinances  have  been  passed  by  the  City 
Council  of  Aurora,  III.,  providing  for  the 
pavement  of  Stolp  Ave.  and  Union  St.  from 
Delius  Ave.  to  Fourth  .^ve.  with  asphalt. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  on  .'Vug.  28,  for  furnishing  materials', 
labor,  etc.,  necessary  to  construct  pavements 
in  the  following  streets  and  alleys :  52d  Ave-, 
2,290  Iin.  ft.  sandstone  curbing,  4  in.  x  24  in.. 
$.18;  2,290  Iin.  ft.  sandstone  curbing  to  reset, 
$.38;  7,040  sq.  yds.  brick,  $2.05;  total.  $17,411; 
A.  N.  Todd,  179  W.  Washington  St.  Prairie 
Ave.,  2,580  Iin.  ft.  concrete  combined  curb  and 
gutter,  $.50;  4,310  sq.  vds.  asphalt,  $1.82;  total. 
$10,142;  American  Asphalt  Paving  Co..  133 
W.  Washington  St.  Alley  Haddon  Ave.,  Ash- 
land Ave.,  etc.,  820  Iin,  ft.  concrete  curb,  $.20; 
460  sq.  vds.  brick.  $2.45;  total  $1,346;  P.  J. 
O'Brien.  9  La  Salle  St.  Alley  Burton  PI., 
Lake  Shore  Drive,  1,140  Iin.  ft.  concrete  curb, 
$.15;  900  sq.  vds.  creosotcd  wood  blocks,  '^3.17; 
total,  $3,333;  P.  J.  O'Brien.  Alley  Randolph 
St.,  Ann  St.,  1.200  Iin.  ft.  concrete  curbing. 
$.15;  1.000  sq.  yds.,  brick;  total,  $2,650;  Parker 
Washington  Co.,  1.33  W.  Washington  St. 
Alley  Washington  St.,  California  Ave.,  1,200 
Iin.    ft.    concrete    curbing,   $.15;    940    sq.    yds. 


brick,  $2.29;  total,  $2,332;  P.  J.  O'Brien.  Alley 
Harrison  St.,  Vernon  Park  PL.  850  Iin.  ft. 
concrete  curbing,  $.15;  600  sq.  yds.  No.  2  gran- 
ite blocks.  $2.90;  total,  $1,939;  P.  J.  O'Brien. 
The  work  includes  a  6-in.  Portland  cement 
concrete  foundation,  sidewalk  construction, 
sewer  manhole  and  catch-basin  construction 
and  adjustment,  earth  excavation,  gradin^f  etc. 
Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  on  .Aug.  28,  for  furnishing  the  materials, 
labor,  etc..  necessary  to  construct  sewers  in 
the  following  streets:  N.  .58th  .Ave..  335  Iin. 
ft.  2.5  ft.  brick,  $3.75 ;  335  Iin.  ft.  2.0  ft.  brick, 
$2.45;  335  Iin.  ft.  20  in.  double  strength  tile 
pipe,  $1.75.  X.  60th  .Ave.,  335  Iin.  ft.  30-in., 
$3.75:  335  Iin.  ft.  24-in.,  $2.40;  340  Iin.  ft.  18- 
in.,  $1.80;  340  Iin.  ft.  15-in.,  $1-30.  Warwick 
Ave.,  1,340  Iin.  ft.  12-in.,  $1.10;  670  Iin.  ft. 
15-in.,  $1.;W;  500  Iin.  ft.  12-in.,  $1.10.  Wave- 
land  .Ave..  1.340  Iin.  ft.  12-in.,  $1.10;  670  Iin. 
ft.  15-in.,  $1.30;  .500  Iin.  ft.  12-in.,  $1.10.  Pat- 
terson Ave.,  1,3-10  Iin.  ft.  12-in.,  $1.10;  67ii 
Iin  ft.  1.5-in.,  $1.30;  .500  Iin.  ft.  12-in.,  $l.Iii. 
N.  50th  Ave.,  330  Iin.  ft.  27-in.,  $3.25;  335  Hn. 
ft.  24-in.,  $2.-36;  290  Iin.  ft.  12-in.,  $1.12.  Wind- 
sor Ave.,  920  Iin.  ft.  12-in.,  $1.12.  Wilson  .Ave., 
670  Iin.  ft.  24-in.,  $2.36;  335  Iin.  ft  18-in.,  $1-60; 
210  Iin.  ft.  12-in.,  $1.12.  X.  50th  Ct.,  54u  Iin. 
ft.,  12-in..  $1.12;  N.  51st  Ave..  820  Iin.  ft.  12- 
in.,  $1.12;  X.  51st  Ct.,  660  Iin.  ft.  15-in.,  $1.35; 
X.  51.st  Ct..  $1.12;  total.  $22,923;  M.  Ponto- 
rclh,  4819  Dakin  St.  Allev  X.  of  Fullerton 
Ave.,  allev  E.  of  Halsted  St.,  380  Iin.  ft.  9-in.. 
$1.42;  A.  Mancini,  900  W.  Taylor  St.  Central 
Ave..  630  Iin.  ft.  1.5-in.,  $1.95;  340  Iin.  ft.  12- 
in.,  $1.75;  total,  $1,823;  A.  Scidlv,  4892  Our 
St.;  S.  Morgan  St.,  700  Iin.  ft.  12-in.,  $1.20;  S. 
Sangamon  St.,  700  Iin.  ft.  12-in..  $1.20;  total, 
$1,680;  N.  Mancini,  900  W.  Tavlor  St.  N. 
50th  Ave.,  615  Iin.  ft.  12-in.,  $1..33 ;  585  Iin.  ft. 
12-in.,  $1.33;  total,  $1..596;  C.  Fosso,  814  Des 
Plaines  St.  S.  Maplewood  .Ave.,  840  Iin.  ft. 
12  in.,  $1.27;  total,  $1,067;  The  Ryan  Co.,  10 
S.  La  Salle  St.  Kimball  Ave.,  600  Iin.  ft.,  12- 
in.,  $1.27;  G.  Pontorelli.  The  prices  include 
cost  of  constructing  manholes  and  catch-ba- 
sins. 

Indiana. 

®The  contract  for  the  construction  of  the 
Moore  gravel  road  in  Orange  Township  has 
been  let  by  the  Board  of  Rush  County  Com- 
missioners, Rushville,  Ind.,  to  Coulter  Bros., 
at  $5,142.  Bids  were  opened  by  J.  M.  Stone, 
County  Auditor,  Aug.  28. 

©Contracts  have  been  let  to  Hawkins  Bros. 
by  the  City  Council  of  Brazil,  Ind.,  for  paving 
with  brick  East  Coal  St.  from  Forest  .Ave.  to 
Alabama  St.,  and  McDonald  St.  from  Wash- 
ington St.  to  Forest  St.  Bids  for  the  work 
were  as  follows :  Coal  St. — McGuire  Bros., 
brick  per  sq.  vd.  $1.38%,  marginal  curb  per 
Iin.  ft.  34c.,  24-in.  sewer  per  Iin.  ft.  $1.48,  catch 
basins  $47.50.  Hawkins  Bros.,  brick  per  sq. 
yd.  $1.21  V2,  marginal  curb  per  Iin.  ft.  22c.,  24- 
in.  sewer  per  Iin.  ft.  $1.07,  catch  basins  $17.50. 
AIcDonald  St. — McGuire  Bros.,  brick  per  sq. 
yd.  $1.28.  marginal  stone  per  Iin.  ft.  •30c.,  curb 
per  Iin.  ft.  43c.  Hawkins  Bros.,  brick  per  sq. 
yd.  $1.17%,  marginal  stone  per  Iin.  ft.  loc, 
curb  per  Iin.   ft.  24%c. 

®The  Board  of  Public  Works,  Muncie,  Ind.. 
has  awarded  the  contract  for  paving  Seymour 
St.  from  Walnut  to  High  St.  with  brick  to 
William  M.  Birch  at  $1.69y2  per  sq.  yd. 

The  City  Council  of  Washington,  Ind.,  has 
adopted  a  resolution  declaring  it  necessary  to 
construct  concrete  curb  and  gutter  and  con- 
crete   sidewalks    on    Flora    St. 

The  Board  of  Parke  County  Commission- 
ers, Rockville.  Ind.,  are  contemplating  the 
construction  of  one  mile  of  concrete  road. 

The  Board  of  Public  Works,  Indianapolis, 
Ind.,  has  instructed  the  City  Engineer.  H.  W. 
Klausmann,  to  prepare  plans  and  specifica- 
tions for  the  construction  of  a  27-ft.  pave- 
ment on  Jefferson  Ave.  from  Washington  to 
Michigan  Sts. 

Modified  plans  have  been  prepared  by  H.  M. 
Miles,  City  Engineer.  Michigan  City,  Ind.,  for 
paving  Seventh,  Eighth  and  Ninth  Sts.,  in  ac- 
cordance   with    the      petition      submitted    the 


Board  of  Public  Works  by  the  property  own- 
ers for  the  brick  pavements  to  be  laid  on 
sand  foundation  instead  of  concrete  as  at  first 
planned.  A  public  hearing  will  be  held  short- 
ly  in   regard   to  the   matter. 

Iowa. 

®The  following  street  improvement  con- 
tracts were  awarded  .Aug.  21  by  the  City 
Council  of  Des  Moines,  la. :  Asphalt  paving 
on  Fifth  St.,  Boston  to  Euclid  Ave.,  Des 
Moines  Asphalt  Co.,  $1.86  per  sq.  yd.  Curbing 
Thirty-sixth  and  Pleasant  St.,  J.  L.  Hansmsn. 
36  cts.  per  ft.  Curbing  Euclid  Ave.,  Eleventh 
to  Twelfth  St.,  Turner  Improvement  Co.,  32 
cts.  per  ft.  Paving  Fourth  St.,  Euclid  .Ave.  to 
Des  Moines  .Asphalt  Co.,  $1.86.  Asphalt  on 
Washington  .Ave..  Eighth  to  Eleventh  St.. 
Eleventh  St.  from  Tetferson  to  College  -Ave., 
and  College  Ave.  from  Xinth  to  Eleventh  Sts., 
Des  Moines  .Asphalt  Co..  $1.84  per  yd. 

®J.  Anderson  &  Son,  Maquoketa,  la.,  have 
been  awarded  the  contract  for  macadamizing 
the  Deep  Creek  road  west  of  Preston  at  a  bid 
of  $2.85  per  cu.  yd. 

The  City  Council  of  Des  Moines,  la.,  has 
passed  a  resolution  of  necessity  to  pave  West 
31st  St.  from  the  [ircsent  pavement  at  Forest 
-Ave.  to  the  south  line  of  College  Ave.  with 
Warren  Bros.,  bitulithic  pavement.  Horace 
Susong  is  City  Clerk. 

A  petition  has  been  presented  to  the  City 
Council  of  Des  Moines,  la.,  requesting^  the 
construction  of  concrete  pavement  on  Fift)'- 
first  St.  from  Grand  .Ave.  to  South  St.  Horace 
Susong  is  City  Clerk. 

At  a  meeting  of  the  Committee  of  City 
Commissioners,  Cedar  Rapids,  la.,  it  was  de- 
cided to  ask  for  bids  shortly  for  the  construc- 
tion of  bitulithic,  asphaltic  concrete  and  as- 
phalt pavement  on  Second,  Fourth  and  Fifth 
Aves. 

The  paving  of  3Ist  St.  from  Forest  to  Col- 
lege Aves.  with  bitulithic  has  been  authorized 
by  the  City  Council  of  Des  Moines,  la. 

The  City  Council  of  Marshalltown,  la.,  at 
a  recent  meeting  adopted  a  resolution  levy- 
ing the  assessments  for  the  paving  of  Xorth 
Seventh  St.  from  Main  to  Summit  Sts.,  and 
West   State   St.    from    Sixth   to   Seventh   Sts. 

The  property  owners  along  Uth  St.  be- 
tween Clay  and  Washington  have  filed  a  pe- 
tition with  the  City  Council  of  Cedar  Falls, 
la.,  asking  for  the  construction  of  asphalt 
pavement.  .An  estimate  of  $1.60  per  sq.  yd. 
has  been  secured.  • 

The  members  of  the  City  Council  of  Fort 
Dodge,  la.,  have  passed  a  resolution  of  nec- 
essity ordering  the  construction  of  a  brick 
pavement  for  Central  Ave.  between  First  St. 
and   the   Illinois   Central  tracks. 

Kansas. 

®The  contract  for  paving,  curbing,  gutter, 
etc..  Main  and  Kansas  Ave..  McPherson,  Kan., 
has  been  let  to  Thogmartin  &  Gardiner.  Mc- 
Pherson. Kan.,  at  $42,785.  The  work  will  in- 
clude 17,000  sq.  yds.  of  paving;  10,000  ft. 
curb  and  gutter,  drains  and  excavating.  H.  .A. 
Rowland  is  Citv  Engineer.  Bids  were  opened 
Aug.  21. 

Louisiana. 

4*Bids  will  be  received  until  Sept.  12,  by 
Cnddo  Parish  Police  Jury,  J.  T.  Bullen.  Parish 
Engineer,  Shreveport,  La.,  for  constructing  5 
miles  hard-surface  roadway  on  Hart's  Ferry 
route. 

Maryland. 

•J*Bids  will  be  received  until  noon.  Sept.  9, 
by  Clinton  Uhl,  Chairman  Road  Directors, 
Allegany  County,  Cumberland.  Md.,  for  im- 
proving public  highway  as  follows:  Section 
1.  Known  as  the  Virginia  Ave.  road,  from 
B.  &  O.  Railroad  crossing  to  W.  Md.  cross- 
ing, distance  2,857  ft,,  at  South  Cumberland. 
Section  2.  Known  as  Corrigansville  road, 
from  Corrigansville  toward  Cumberland  for 
a  distance  of  1  mile.  Section  3.  In  the  Town 
of  Luke,  Md.,  for  a  distance  of  about  900 
ft.  Section  4.  From  Frostburg  toward  Alle- 
gany, known  as  the  Frostburg  road,  for  a  dis- 
tance of  about  %  mile.  The  work  to  be  done 
includes  grading  and  macadamizing  of  about 


•I* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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2%  miles  of  road  according  to  the  plans  and 
specifications  that  will  be  on  tile  at  the  office 
of  the  Road  Directors  in  Cumberland,  Md.  A 
steam  roller  and  sprinkler  will  be  furnished 
each  contractor,  which  will  be  charged  $5.00 
per  day  for  the  roller  and  $1.00  per  day  for 
the  sprinkler  while  each  is  in  use,  and  should 
it  be  necessary  to  furnish  a  stone  crusher 
engine  and  bin,  there  will  also  be  an  addi- 
tional charge  of  $5.00  per  day  for  each  day 
that  the  crusher  is  in  use.  Should  the  Road 
Directors  furnish  the  limestone  for  either 
contract  the  contractor  will  be  charged  T5c. 
per  ton  f.o.b.  cars  at  quarry  with  an  addi- 
tional $2.00  per  car  royally. 

4*Bids  will  be  received  until  11  a.  ni..  Sept. 
11,  by  Board  of  Awards,  Baltimore,  Md.,  for 
grading,  curbing  and  paving  with  asphalt  the 
following  streets,  under  Contract  No.  12: 
Calvert  St..  from  North  Ave.  to  20th  St.,  and 
to  grade,  curb  and  pave  with  bituminous  con- 
crete, approximately  1,380  sq.  yds,  and  under 
Contract  No.  11:  Payson  St.,  from  North 
Ave.  to  Westwood  Ave.,  Pulaski  St..,  from 
North  Ave.  to  Westwood  Ave;  Smallwood 
St.,  from  North  Ave.  to  Westwood  Ave. ; 
Westwood  Ave.,  from  Payson  St.  to  Small- 
wood  St. ;  Bentalou  St.,  from  North  Ave-  to 
Presbury  St.;  8th  St.,  from  North  Ave.  to 
Westwood  Ave.    Appro.ximately  lu,820  sq.  yds 

Mayor  Preston  of  Baltimore,  Md.,  recently 
conferred  with  the  City  Engineer,  Acting  En- 
gineer of  the  Sewerage  Commission.  Engineer 
of  Topographic  Survey  and  Water  Engineer 
with  a  view  of  getting  the  city's  public  utili- 
ties in  the  ground  before  work  is  started  pav- 
ing Hanover  St.  from  Baltimore  to  Light 
Sts.  The  State  Road  Commission  has  set 
apart  $180,000  to  pave  the  street  with  vitrified 
brick,  the  money  being  part  of  the  fund  set 
apart  for  the  city's  use.  The  street  will 
connect  with  the  Light  St.  bridge  and  form 
part  of  the  St;ite  Road  system. 

Michigan. 

Work  will  be  started  at  once  under  super- 
vision of  Saginaw  County,  Mich.,  Road  Com- 
missioner, J.  W.  Ederer,  on  the  center  line  road 
in  Tittabawasee  Township,  for  which  bonds 
amounting  to  $20,000  have  been  issued. 

It  is  believed  that  the  City  Council  of  Grand 
Rapids,  Mich.,  will  take  up  the  matter  of  pav- 
ing Market  Ave.  between  Wealthy  St.  and 
Godfrey  Ave. 

Minnesota. 

^Bids  will  be  received  until  1  p.  m.,  Sept. 
5,  by  A.  H.  Fasfel,  County  Auditor,  Thief 
River  Falls,  Minn.,  for  digging  and  construct- 
ing State  Rural  Highway  No.  1,  estimated  to 
cost  $28,7.58  and  including  9il,G4-J  cu.  \  ds.  of 
earth  to  be  removed  and  deposited ;  12,000  tu. 
yds.  of  gravel  to  be  hauled  and  deposited ;  420 
lin.  ft.  of  steel  culverts  from  15  ins.  to  48  ins. 
in   diameter,  and  other  work  incident  thereto. 

The  Board  of  Public  Works,  Duluth,  Minn., 
received  bids  for  the  paving  of  East  Third 
St.  between  Fourteenth  and  18th  Aves.  The 
General  Contracting  Co.  at  $15..376  submitted 
the  lowest  bid  for  bitulithic,  P.  M.  McDonnell 
at  $13,522  for  asphalt,  and  at  $12,561  for  bi- 
tuminous concrete,  and  G.  R.  King  at  $12,317 
for  plain  macadam. 

Included  in  the  Permanent  Improvement 
Fund  budget  for  1913  prepared  by  Andrew 
Rinker,  City  Engineer,  Minneapolis,  Minn., 
are  the  following  items :  City's  portion  of 
paving.  $137,000;  City's  portion  curb  and  gut- 
ter, $19,000;  paving  repairs,  $15,000;  curb  and 
gutter  repairs,  $5,000;  sidewalks,  $8,500;  side- 
walk repairs,  $7,200;  creosoting  plant,  $15,- 
000;   street   signs,   $-5,000. 

At  a  special  election  at  Bemidji,  Minn.,  it 
was  voted  to  issue  bonds  for  the  construction 
of  pavement  on  the  road  between  Bemidji 
and  Nymore,  a  distance  of  about  one-half 
mile.     Work  will  be  started  at  once. 

Citizens  of  West  Duluth  are  circulating  a 
petition  asking  for  the  construction  of  pave- 
ment on  Superior  St.  from  the  end  of  the 
present  pavement  at  24th  Ave.  west  to  34th 
Ave.  west ;  Jenswold  St.  between  Oneota  and 
Superior  Sts.,  and  Oneota  St.  to  West  Duluth. 


The  cost  of  the  entire  work  is  estimated 
roughly  at  $180,000. 

The  City  Council  of  Duluth,  Minn,,  has 
passed  favorably  on  the  petition  requesting  the 
paving  of  27th  Ave.  west  and  the  other  re- 
questing the  paving  and  grading  of  Fifth  St. 
from  38th  to  43rd  Ave.  west  will  be  intro- 
duced at  the  next  meeting. 

Hearings  were  held  by  the  Board  of  Public 
Works,  St.  Paul,  Minn.,  on  the  paving  of 
Case  St.  from  Payne  Ave.  to  Westminster 
St.;  Westminster  St.  from  Case  to  York  Sts., 
and  York  St.  from  Westminster  to  Mississ- 
ippi Sts.  The  estimated  cost  of  this  paving  is 
$52,827.40  for  sand,  lime  and  brick  paving  and 
$33,982.59  for  asphalt. 

Mississippi. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
14,  by  G.  L.  Holley,  Secretary,  Highway  Com- 
missioners of  Supervisors'  District  No.  1  of 
Prentiss  County,  Booneville,  Miss.,  for  the 
permanent  improvement  of  approximately  25 
miles  of  road  in  that  district.  Nov:icuIite, 
chert  or  gravel  will  be  used  for  finishing  sur- 
face, and  is  to  be  compacted  with  roller.  Al- 
ternate bids  on  sand  clay  surfacing  will  be 
taken.  Concrete  will  be  used  in  the  construc- 
tion of  smaller  bridges  and  culverts;  vitrified 
pipe  to  be  used  where  practicable.  Plans,  pro- 
files and  specifications  are  on  file  at  the  office 
of  the  Chancery  Clerk  of  Prentiss  County,  at 
the  office  of  Xavier  A.  Kramer,  Engineer, 
Magnolia,  Miss.,  and  with  G.  L.  Holley, 
Secretary,   Booneville,  Miss. 

®The  Road  Commission  of  District  No.  1, 
Scott  County,  Forest,  Miss.,  has  awarded 
the  contract  for  the  construction  of  SV^  miles 
of  gravel  road  to  Healy  Construction  Co., 
Meridian,  Miss.,  at  $27,153.  Bids  were  opened 
Aug.  28.  Specifications  will  soon  be  completed 
by  W.  T.  McKell,  the  Engineer,  for  11  addi- 
tional miles. 

Advices  from  Gloster,  Miss.,  state  that  at 
the  special  election  held  in  the  Third  Super- 
visors' District  of  Amite  County  to  determine 
whether  or  not  the  district  should  issue  $80,- 
000  of  bonds  for  the  construction  of  roads, 
the   proposition   carried   by   a   large    majority. 

Missouri. 

"^Bids  will  be  received  until  Sept.  5,  by  F. 
B.  Newton,  City  Engineer,  Cartersville,  Mo., 
for  constructing  2,300  lin.  ft.  concrete  side- 
walks, 9,000  lin.  ft.  combined  concrete  curb 
and  gutter  and  5,600  lin.  ft.  8-in.  sewers. 

"J»The  Commissioners  of  the  Sedalia  12- 
Mile  Road  District,  Sedalia.  Mo.,  will  award 
contracts  on  Sept.  14  for  16  additional  miles 
of  reck  road. 

®Ransom  &  Cook,  of  Ottawa,  Kans.,  have 
been  awarded  the  contract  for  building  U\e 
miles  of  rock  road  in  the  vicinity  of  Sedalia, 
Mo.,  at  $25,000.  The  contract  price  for  the 
road  varied  from  $1.73  to  $1.64  per  sq.  yd. 
The  road  is  in  the  Sedalia  12-Mile  Road  Dis- 
trict. 

®The  contract  for  the  construction  of  street 
paving  at  Poplar  Bluff,  Mo.,  has  been  awarded 
to  Roy  L.  Williams  at  $86,000. 

®The  Board  of  Public  Works,  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  paving 
Francis  St.  from  28th  to  30th  with  Hassam 
to  Rackliffe  &  Gibson  Construction  Co. 

New  York. 

®The  contract  for  the  construction  of  8,300 
sq.  yds.  of  metropolitan  block  pavement  on 
Chapel  and  New  Boston  Sts.,  has  been  let  to 
R.  W.  Henson,  Geneva,  N.  Y.,  at  $23,324.  Bids 
for  the  work  were  opened  Aug.  24  by  E.  B. 
Roberts,  Village  Clerk,   Canastota,   N.   Y'. 

®The  Board  of  Contract  &  Supply,  -Syra- 
cuse, N.  Y'.,  has  awarded  contracts  for  the  im- 
provement of  a  number  of  streets  and  ave- 
nues as  follows :  To  the  Warner-Quinlan  As- 
phalt Co. — Resurfacing  Montgomery  St.  from 
East  Genesee  to  East  Jeffor.=on,  $5,018.60;  re- 
surfacing East  Onondaga  .St.  from  South  Sa- 
lina  to  South  State,  $11,945;  paving  South 
Clinton  St.  from  Temple  to  Tallman,  $14,- 
363.90 ;  resurfacing  North  State  St.  from 
the  Erie  Canal  to  James  St.,  $4,282.50 ;  resur- 
facing  South   Salina   St.   from  Brighton  Ave. 

•J* indicates  work  now  open  for  bids,    ©indicates  a  contract 


to  Newell  St.,  $6,330.75.  To  Guy  B.  Dickin- 
son— Paving  Sackett  St.  from  Park  Ave.  to 
West  Genesee  St.,  $3,061.50;  paving  Park  St. 
from  Court  to  Pond,  $19,255.85.  Fred  J.  Ba- 
ker— Paving  Oneida  St.  from  West  Adams  to 
Tallman,  $29,579 ;  paving  North  Crouse  Ave. 
from  Canal  St.  to  Burnet  Ave.,  $3,375.50 ; 
paving  East  Borden  Ave.  from  South  Salina 
to  South  State,  $3,895 ;  paving  Carbon  St. 
from   Dan  forth  to  Court,  $3,087. 

®M.  E.  Connolly,  President  of  the  Borough 
of  Queens,  New  'V'ork  City,  has  let  a  contract 
to  the  Cannon  Engineering  Company  for  the 
paving  with  improved  granite  blocks  of  Sene- 
ca Ave.  in  the  Ridgewood  section  at  a  cost  of 
$96,960.  F.  J.  Clancy  also  received  a  contract 
for  grading,  curbing  and  flagging  and  laying 
sidewalks  in  Sunswick  St.  from  south  of 
Jane  St.  to  Payntar  Ave.  at  a  cost  of  $17,800. 
This  is  the  section  under  the  Queensboro 
Bridge,  in  Long  Island  City,  where  big  im- 
provements are  being  made  in  the  way  of 
filling   in   to   make   land    for   factory   sites. 

It  has  been  voted  by  the  City  Council  of 
Batavia,  N.  Y.,  to  pave  State  St.  north  from 
Main   St.  this  fall. 

The  following  bids  were  received  by  the 
Board  of  Contract  &  Supply,  Syracuse,  N.  Y., 
for  paving  Emerson  Ave.  from  Harbor  St. 
to  Chemung  St.,  Chemung  St.  from  Emerson 
Ave.  to  Milton  Ave.,  and  Milton  Ave.  from 
Chemung  St.  to  the  city  line.  For  asphalt  and 
sandstone  block  on  the  railway  strip  and 
grades  of  over  4  per  cent. — G.  B.  Dickinson, 
$46,326.60;  F.  J.  Baker,  $47,466.20;  Warner- 
Quinlan  Asphalt  Co.,  $47,558.50.  Vitrified  brick 
and  sandstone  on  the  railway  strip  and  grades 
of  over  4  per  cent. — G    B.  Dickinson,  $48,297; 

F.  J.  Baker,  $50,320 ;  Warner-Quinlan  Asphalt 
Co..  $50,8.52.50;  C.  T.  Hookway  Construction 
Co.,  $45,600.50.  Sandstone  throughout.— C.  T. 
Hookway,  $63,902,  and  $47,301  for  vitrified 
brick.  Asphalt  and  sandstone  on  railway 
strip.— G.  B.  Dickinson,  $46,.558 ;  F.  J.  Baker, 
$46,(585;  Warner-Quinlan  Asphalt  Co.,  $46,- 
690.-50.  Asphalt  with  stone  curbing  and  brick 
on  the  railway  strip — G.  B.  Dickinson.  $42,- 
.5-58;  F.  J.  Baker,  $4.3,685;  Warner-Quinlan 
Asphalt  Co.,  $43,090.50.  Sandstone  block  with 
stone  curbing — G.  B.  Dickinson,  $59.826 ;  F.  J. 
Baker,  $61,301;  C.  T.  Hookway,  $-56,031.-50; 
Warner-Quinlan  Asphalt  Co..  $62,9-30.50.  Vit- 
rified   lirick   throughout   with   stone   curbing — 

G.  B.  Dickinson,  $44,646 ;  F  J.  Baker,  $46,701 ; 
C.  T.  Hookway,  $41,861;  Warner-Quinlan  As- 
phalt Co.,  $46,570.50.  Asphalt  throughout  with 
stone  curbing — G.  B.  Dickinson,  $41,418 ;  F. 
J.  Baker,  $42,605;  Warner-Quinlan  Asphalt 
Co.,  $41,740.50. 

The  Board  of  Contract  &  Supply,  Syracuse, 
N.  Y.,  on  Aug.  26  received  bids  for  the  con- 
struction of  pavement  on  Tennyson  Ave.  from 
South  Wilbur  Ave.  to  Milton  Ave.  Coniform 
pavement  and  stone  curb — F.  J.  Baker,  sand- 
stone block,  $22,489.50;  vitrified  block,  $17.- 
358.90;  asphalt,  $15,9.50..50 ;  G.  B.  Dickinson, 
sandstone  block.  $23,148;  vitrified  block.  $17,- 
866..50;  asphalt,  $16,.357.70;  Warner-Quinlan 
.Asphalt  Co.,  sandstone  block,  $23,354.50;  vitri- 
fied block,  $17,821..50;  a.sphalt,  $16,413.10; 
Frank  S.  Sposato,  sandstone  block,  $22,0.37.50 ; 
vitrified  brick  or  block,  $16,001.50;  C.  T. 
Hookway  Construction  Co.,  sandstone  block, 
$20,434..5'0 ;  vitrified  brick  or  block,  $15,556; 
macadam,  bituminous  filler,  $15,656.  Same 
pavement,  uniform  pavement  with  combina- 
tion curb— F.  S.  Sposato,  $20,488..50;  vitrified 
brick  or  block,  $14,908.50;  C.  T.  Hookway 
Construction  Co.,  sandstone  block,  $19,067.50; 
vitrified  brick  or  block,  $14,650;  macadam, 
bituminous  filler,  $14,650.  Same  pavement, 
stone  curb,  different  materials  at  the  sides 
of  the  street  and  the  railway  strip — F.  J. 
Baker,  asphalt  and  sandstone  block.  $I8,225..50; 
asphalt  and  vitrified  brick,  $16,446.50:  G.  B. 
Dickinson,  asphalt  and  sandstone  block.  $18,- 
720;  asphalt  and  vitrified  brick,  $16,882.50; 
Warner-Quinlan  .\sphalt  Co.,  asphalt  and 
sandstone  block,  $18,828.10;  asphalt  and  vitri- 
fied brick,  $16,903.10. 

Bids  were  received  by  the  Board  of  Con- 
tract &  Supply  .Vug.  26,  Syracuse,  N.  Y.,  for 
the  resurfacing  of  James  St.     Uniform  pavc- 
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nicnt  with  stone  curb — Warner-Quinlaii  .As- 
phalt Co.,  sandstone  block,  $llM,(i40.40;  vitrified 
block,  $o8,488.90;  asphalt.  $8:3,!llli.>Jii ;  Guy  B. 
Dickison,  sandstone  block,  $ill.l2:l.')0 :  vitrified 
block,  $0,910.90;  asphalt,  $:)ii.487..J0.  .Asphalt 
pavement  with  other  materials  on  the  railway 
strip — Warner-Quinlan  .Asphalt  Co.,  asphalt 
and  sandstone  block,  $4.j,.j(i4.90 ;  asphalt  and 
vitrified  brick.  $8ii,348.40 ;  Guy  B.  Dickison, 
asphalt  and  sandstone  block,  $48,028.50 :  as- 
phalt and  vitrified  brick,  $38,428.  Special  com- 
bination, including  4,'20O  sq.  yds.  of  new  sand- 
stone block  pavement,  resurfacing  with  sand- 
stone block  -510  sq.  yds.  of  sandstone  pave- 
ment. 3,670  sq.  yds.  of  extra  w-ork  in  the  rail- 
way strip  and  resurfacing  of  19,090  sq.  yds. 
of  asphalt  pavement — Warner-Quinlan  .'As- 
phalt Co..  $40,442.40:  G.  H.  Dickison,  $49,- 
0O2..5O. 

North  Dakota. 

•J«Bids  will  be  received  until  .J  p.  m.,  Sept. 
9,  by  A.  R.  Watkins,  City  .Auditor,  Fargo,  X. 
Dak.,  for  the  paving  and  curbing  of  7th  Ave. 
south  from  a  line  800  ft.  east  of  the  east  line 
of  4th  St.  south  to  a  line  1,000  ft.  east  of  the 
east  line  of  4th  St.  south,  in  paving  district 
No.  3,  with  bitulithic,  bituminous  concrete, 
blome  concrete  and  vitrified  brick,  upon  a 
concrete  foundation.  Certified  cheek  for  $-500 
required  witli   bid. 

Ohio. 

^Rids  will  be  received  until  noon,  Sept.  13, 
by  County  Commissioner  .'\lbert  Reinhardt, 
Clerk,  Cincinnati,  O.,  for  the  following  County 
work  :  l.'nder  Specifications  Xo.  38-5,  for  im- 
provement of  the  Clough  Creek  pike  from  the 
Batavia  pike  to  the  Bogart  road,  .Anderson 
Township. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
24,  by  Charles  J.  Sanzcnbachcr,  County  .Aud- 
itor, Toledo,  for  labor  and  materials  for  the 
improvement  by  grading,  draining  and  mac- 
adamizing of  a  county  road,  known  as  .Adams 
and  Sylvania  Townships  and  Sylvania  Vil- 
lage Stone  and  Gravel  Road  No.  24. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
24,  by  Charles  J.  Sanzenbacher,  County  .Aud- 
itor, Toledo,  O.,  for  all  labor  and  materials 
for  the  improvement  by  grading,  draining  and 
macadamizing  of  a  county  road,  known  as 
Providence  and  VVaterville  Townships  Stone 
and  Gravel  Road  No.  28. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
24,  by  Chas.  J.  Sanzenbacher,  County  .Auditor, 
Toledo,  O.,  for  labor  and  materials  for  the 
improvement  by  grading,  draining  and  mac- 
adamizing of  a  county  road  known  as  Ore- 
gon Township  Stone  and  Gravel  Road  No.  34. 

•I«Bids  will  be  received  until  noon,  Sept.  7, 
by  Geo.  M.  Montgomery,  Engineer,  1818  Wil- 
son Ave.,  Youngstown,  O.,  for  furnishing  the 
necessary  labor  and  material  for  grading  and 
macadamizing;  the  Jacob  Road,  a  distance  of 
about   one   mile   for   Cortsville   Township. 

•{•Bids  will  be  received  until  noon,  Sept.  6, 
by  the  Director  of  Public  Service,  Lorain,  O., 
for  3,020  sq.  yds.  vitrified  brick,  street  or  block 
asphalt  pavement  on  W.  27th  St..  and  for 
17,000  sq.  yds.  vitrified  brick,  street  asphalt 
or  block  asphalt  East  29th  St.  L.  B.  John- 
ston is  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept.  10, 
by  G.  H.  Lewis,  Director  of  Public  Service. 
Elyria,  O.,  for  furnishing  labor  and  materials 
for  construction  of  a  brick  pavement.  2-5  ft. 
wide,  on  West  River  St.,  from  the  end  of  the 
present  brick  pavement  to  Woodford  .Ave.; 
also  a  brick  pavement  20  ft.  wide  on  Wood- 
ford Ave.  from  West  River  St.  to  the  switch 
track  of  the  L.  S.  &  M.  S.  Ry.  Co. 

•{•Bids  will  be  received  until  noon,  Sept.  11, 
by  the  Director  of  Public  Service  of  Ironton, 
O.,  for  the  improvement  of  Lawrence  St. 
from  Third  St.  to  Fifth  St.  by  grading,  drain- 
ing and  paving  the  roadway  with  vitrified 
brick  upon  a  foundation  of  furnace  cinder  and 
sand    filler. 

4*Bids  will  be  received  at  the  office  of  James 
R.  r^Iarker.  State  Highway  Commissioner, 
Columbus,  O..  until  1  p.  m.,  Sept.  0,  for  grad- 
ing and  paving  with  brick  for  light  traffic. 
The  Petersburg  road. — State  Highwav  'B'  Pet. 


No.  413  in  Center  and  Union  Twps.,  Carroll 
County.  Length,  5,500  ft.  or  1.04  miles ; 
width  of  pavement,  14  ft. :  estimated  cost  of 
construction,  $17,043.  .Alternative  bids  will 
also  be  considered  for  grading  and  paving  the 
above  road  with  bituminous  surface  treated 
concrete.  Estimated  cost  of  construction. 
$14,795.  Date  set  for  completion,  .Aug.  1,  1913. 
Plans  and  specifications  are  on  file  in  the  of- 
fice of  the  County  Commissioners  and  the 
State  Highway  Department. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  J.  H.  McConnell,  County  .Auditor,  Can- 
ton, O.,  for  labor  and  material  for  the  con- 
struction of  0.625  mile  of  improved  roadway, 
known  as  the  North  Industry-Howenstine 
Road  Improvement. 

4*Bids  will  be  received  at  the  office  of  James 
R.  Marker,  State  Highway  Commissioner, 
Columbus.  O..  until  1  p.  ni.,  Sept.  0,  for  grad- 
ing and  paving  with  brick  for  light  traffic. 
The  Steubenville  and  Canton  road. — State 
Highway  'C  Pet.  Xo.  414  in  Center  Twp., 
Carroll  County.  Length.  7.025  ft.,  of  1,33 
miles;  width  of  pavement,  14  ft.;  estimated 
cost  of  construction,  $22,904.  .Alternative 
bids  will  also  be  considered  for  grading  and 
paving  the  above  road  with  liituminous  sur- 
face treated  concrete.  Estimated  cost  of  con- 
struction, $19,269.  Date  set  for  completion, 
.Aug.  1.  1913.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State   Highway   Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R,  M'arker,  State  Highway  Commissioner, 
Columbus,  O.,  until  2  p.  m.,  Sept.  6.  for  grad- 
ing and  paving  with  bituminous  surface  treat- 
ed concrete  and  brick  pavement  for  medium 
traffic.  The  .Ashland  and  New  London  road. — 
State  Highway  'F'  Pet.  No.  3.39  in  Ruggles 
Twp.,  .Ashland  County.  Length.  13.265  ft.,  or 
2.51  miles:  width  of  pavement.  14  ft.;  esti- 
mated cost  of  construction,  $25,818.  Date  set 
for  completion,  .Aug.  1,  1913,  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  Highway 
Department. 

•{•Bids  will  be  received  at  the  office  of  James 
R.  Marker.  State  Highway  Commissioner, 
Columbus.  ()..  until  2  p.  m.,  Sept.  fi,  for  grad- 
ing and  paving  with  a  waterbonnd  macadam. 
The  Warren  Meadville  road. — State  Highway 
'C  Pet.  No.  478  in  Johnston  Twp.,  Trumbull 
County.  Length,  18..500  ft.,  or  3..50  miles; 
width  of  pavement.  10  ft. ;  estimated  cost  of 
construction.  $25,583.  .Alternative  bids  will 
also  be  considered  for  grading  and  paving  the 
above  road  with  bituminous  surface  treated 
concrete.  Estimated  cost  of  construction, 
$25,518.  Alternative  bids  will  also  be  con- 
sidered for  grading  and  paving  the  above 
road  with  a  macadam,  having  a  sulphite  liquor 
treatment.  Estimated  cost  of  construction, 
$28,613.  Date  set  for  completion,  .Aug.  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the   State    Highway   Department. 

•{•Bids  will  be  received  at  the  office  of 
James  R.  Marker,  State  Highway  Commis- 
sioner. Columbus.  O.,  until  2  p.  m..  Sept.  6, 
1912,  for  grading  and  paving  w-itli  a  water- 
boinid  gravel  macadam,  the  Columbus  road. 
State  Highway  "H"  Pet.  No.  523  in  Xenia 
Twp,  Greene  County :  length,  14,.588  ft.  or 
2.76  miles;  width  of  pavement,  14  ft.:  esti- 
mated cost  of  construction,  $9,320.  .Alterna- 
tive bids  will  also  be  considered  for  grading 
and  paving  the  above  road  with  a  sulphite 
liquor  treated  gravel  macadam.  Estimated 
cost  of  construction,  $7,100.  Date  set  for  com- 
pletion, Nov.  15,  1912.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. 

^Bids  will  be  received  at  the  office  of 
James  R.  Marker,  State  Highway  Commis- 
sioner, Columbus,  O.,  until  2  p.  m.,  Sept.  0, 
for  grading  and  paving  with  gravel  macadam, 
the  Dayton  and  Springfield  road.  State  High- 
wav "G"  Pet.  No.  -529  in  Bath  Twp.,  Greene 
County:  length,  10.663  ft.,  or  2.02  miles:  width 
of  pavement.  14  ft. ;  estimated  cost  of  con- 
struction,  $6,471.      Alternative    bids    will    also 


l)e  considered  for  grading  and  paving  the 
above  road  with  slag,  with  a  sulphite  liquor 
surface  treatment.  Estimated  cost  of  con- 
struction, $7,407.  Date  set  for  completion, 
Nov.  15,  1912.  Plans  and  specifications  are 
on  file  in  the  office  of  the  Coimty  Commis- 
sioners   and    the    State    Highway    Department. 

^Bids  will  be  received  at  the  office  of 
James  R.  Marker,  State  Highway  Commis- 
sioner, Columbus,  O.,  until  2  p.  m..  Sept.  6, 
for  grading  and  paving  with  a  waterbound 
macadam.  Sec.  No.  2  the  New  Jasper  Station 
road.  State  Highway  "G"  Pet.  No.  4i'7  in  Jas- 
per Twp.,  Greene  County;  length.  1,800  ft., 
or  0.34  miles :  width  of  pavement,  12  ft. ;  esti- 
mated cost  of  construction.  $1.8il0;  date  set 
for  completion,  Nov.  15.  1912.  Plans  and  spe- 
cifications are  on  file  in  the  office  of  the  Coun- 
ty Commissioners  and  the  State  Highway 
Department. 

•{•Bids  w-ill  be  received  until  noon.  Sept.  10. 
by  the  Director  of  Public  Service  of  Green- 
ville, for  labor  and  material  for  the  improve- 
ment of  South  Wayne  .Ave-,  from  Sater  St. 
to  F'air  St.  by  grading  and  graveling  the  road- 
way, constructing  cement  curbs  and  gutters  on 
Ixith  sides  thereof,  and  constructing  storm 
water  sewer  with  necessary  catch-basins,  in- 
lets and  manholes. 

•{•Bids  will  be  received  until   1   p.  m.,  S.;pt. 

16.  by  Commissioners  of  Columbiana  County. 
Lisbon,  O.,  for  grading  and  paving  with  brick 
a  mile  of  road  in  Yellow  Creek  Township, 
Columbiana  County,  O.,  known  as  the  Wells- 
villc-Salineville  Road.  Specifications,  plans 
and  profiles  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  County  .Audit- 
or of  Columbiana  County  O.  Copy  of  the 
specification  may  be  had  at  the  office  of  the 
County  Engineer  or  from  J.  N.  George  & 
Sons.  Iiiast  Liverpool.  O.   Certified  check.  $500. 

•{•Bids  will  be  received  until   1   p.  ni.,  Sept. 

17.  by  Commissioners  of  Columbiana  County, 
Lisbon,  O.,  for  the  grading  and  paving  with 
brick  and  "Tarvia"  macadam  three  miles  or 
thereabout  of  road  in  Center  Township.  Speci- 
fications, plans  ond  profiles  are  on  file  in  the 
offices  of  the  Count- Commissioners  and  Coun- 
ty .Auditor.  Copy  of  the  specifications  may  be 
had  at  the  office  of  the  County  Engineer  and 
from  H.  C.  Armstrong.  luigineer  in  Charge, 
Lisbon.  O.     Certified  check,  $.500. 

^•Bids  will  be  received  until  1  p.  m..  Sept. 
9.  by  Commissioners  of  Columbiana  County, 
at  Lisbon,  O.,  for  the  grading  and  paving  with 
brick  a  mile  of  road  in  Yellow  Creek  Town- 
ship, Wellsville.  O.  Specifications,  plans  and 
profiles  are  on  file  in  the  office  of  the  County 
Commissioners  and  County  .Auditor  of  Colum- 
biana County.  Ohio.  Copy  of  the  specifica- 
tions may  be  had  at  the  office  of  the  County 
Engineer  or  from  J.  N.  George.  East  Liver- 
pool, O.    Certified  check  for  $-500. 

•{•iBids  will  be  received  until  noon,  Sept.  10, 
by  V.  T.  Price,  Director  Public  Service.  City 
Hall,  Cincinnati,  O..  for  the  following  paving 
work :  Improvement  of  .Ada  St..  from  Ravine 
St.  to  Flora  St..  by  grading,  setting  cement 
curbs,  paving  the  roadway  with  brick,  and  con- 
structing the  necessary  drains  and  inlets;  im- 
provement of  McMackin  St.,  from  Jo  Wil- 
liams St.  to  Delaney  St.,  by  grading,  setting 
granite  curbs,  paving  the  roadway  with  brick, 
and  constructing  the  necessary  drains  and  in- 
lets :  improvement  of  East  8th  .Ave.,  from  a 
point  126  ft.  east  of  the  east  curb  line  of 
Broadway  to  Eggleston  .Ave.,  by  grading,  set- 
ting granite  curbing,  paving  the  roadway  with 
granite  blocks;  improvement  of  Highland 
.Ave.,  from  Melish  .Ave.  to  Goodman  St.,  by 
grading,  setting  granite  curbs,  paving  the 
roadway  with  brick,  and  constructing  the 
necessary  drains  and  inlets ;  improvement  of 
Isabella  St..  from  the  north  end  of  the  pres- 
ent improvement,  as  indicated  by  the  present 
terminus  of  the  curb  as  set,  to  Markbreit 
Ave.,  by  grading,  paving  the  roadway  with 
bituminous  macadam,  and  constructing  the 
necessary  drains  and  inlets;  improvement  of 
Charlotte  St..  from  Baymiller  St.  to  Linn  St., 
by  paving  the  roadway  with  asphalt ;  improve- 
ment of  Depot  St.,  from  Gest  St.  to  Kelso  St., 
by  paving  the  roadway  with  granite  blocks. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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©Following  contracts  have  lieeii  awarded 
by  Service  Director  Fillmore  of  Akron,  O., 
for  the  paving  of  several  streets,  including 
Annadale  Ave-,  Augusta  Ave.,  Princeton  St., 
Harvard  St.,  and  Vale  St..  as  follows;  Anna- 
dale  Ave.  to  Windsor  Bros..  $r2..r21 ;  .Augusta 
Ave.,  to  Thomas  E.  McShaffrev'.  $:i(j48 ; 
Prmceton  St.,  to  Windsor  Bros.,  $14,57!); 
Harvard  St.,  to  Windsor  Bros.,  $19,-.:!8o;  Yale 
St.,  to  Windsor  Bros.,  $18,167. 

®Samuel  W.  Wrightsel,  Lagon,  O.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Urbana,  O.,  for  grading  and  paving 
with  a  waterbound  macadam  the  Sec.  Xo.  1, 
Urbana  and  ]\Iechanicsburg  road,  in  Goshen 
Township.  Champaign  County,  at  $5,140.  Bids 
were  opened  Aug.  28.  James  R.  Marker,  Co- 
lumbus, O.,  is  State  Highway  Commissioner. 
®The  contract  for  the  construction  of  Sec. 
2,  Port  Clinton  Road,  State  Aid  Road,  in  San- 
dusky County,  O.,  has  been  let  to  Croghan 
Construction  Co.,  Front  St.',  Fremont,  O..  at 
$22,900.  The  work  will  include  2.18  miles'  of 
concrete  road.     Bids  were  opened  Aug.  22. 

®The  Board  of  Hamilton  Countv  Commis- 
sioners, Cincinnati,  O.,  has  awarded  the  con- 
tract for  the  improvement  Yononte  Road  to 
Theodore  Cornnelle,  Madisonville,  O,,  at  $3,- 
472. 

^  ®The  contract  for  grading  and  constructing 
6,000  ft.  of  fallen  timber  road  in  Jefferson  and 
Madison  townships  lias  been  awarded  by  T.  C. 
Patterson,  County  Auditor,  Portsmouth,  O., 
to  W.  E.  Tripp,  South  Webster,  O.,  at  $2,.561.' 
®The  Director  of  Public  Service,  Canton, 
O..  received  bids  Aug.  0  and  awarded  the  fol- 
lowing contracts  for  street  improvement; 
Pavmg  Broadway  from  Tuscarawas  St.  to 
Lake  St.,  to  John  Skeeles,  Canton,  O  at 
$42,880;  North  Market  St.  from  the  town- 
ship line  to  the  corporation  line,  to  F.  A. 
Downs  Construction  Co.,  $15,513:  West  9th 
St.,  from  High  to  Lynch  St.,  and  Lynch  St. 
from  Ninth  to  Tuscarawas  St..  to  Turnbull 
Bros.  &  Co.,  at  $16,675.  W.  L  Zink  is  Secre- 
tary. 

®The  Board  of  Cuvahoga  County  Commis- 
sioners. Cleveland.  O.,  opened  bids  Aug.  24, 
and  awarded  the  contract  for  furnishing  ex- 
pansion joints.  Station  36  to  Station  145  in 
the  South  Woodland  Road  Improvement 
Warrensville  township,  to  the  Cleveland  Trin- 
idad Paving  Co.,  Cleveland,  at  $990.  J  F 
Goldenbogen  is  Clerk  of  the  Board. 

®The  Carver  Contracting  &  Transfer  Co., 
Hamilton.  O.,  has  been  awarded  the  contract 
by  the  State  Highway  Department  for  the 
improvement  of  the  Washington  road  at  Cir- 
cleviUe,  Pickaway  County,  the  contract  calls 
for  the  ccnstruction  of  a  concrete  roadwav  at 
$11,961. 

®The  contract  for  the  construction  of  im- 
provements on  the  Ghent  Road  in  Summit 
County  has  been  awarded  bv  State  Highway 
Commissioner  Marker,  Columbus,  O  to 
O'Brien  &  Stringer  at  $8,.350. 

®W.  R.  Knisely,  New  Phiiadelphia,  O.,  has 
been  awarded  the  contract  for  the  improve- 
ment of  .34  mile  of  road  on  the  Berlin  Road 
adjoining  the  corporation  of  Millersburg  at 
$5,946. 

®The  following  contracts  for  street  im- 
provement, including  grading,  graveling,  side- 
walks, etc..  were  let  Aug.  19  by  the"  Board 
of  Control,  Dayton.  O. ;  Newport,  to  David 
Onkst  &  Son,  $1,982.50;  allev  west  of  War- 
ren, to  L.  G.  Blessing,  $370.85:  Laural.  to 
David  Onkst  &  Co..  $4,389.70;  Wildwood.  to 
Hecker  &  Kirchner,  $;3.093:  Keowee.  to 
Hecker  &  Kirchner.  $12,381.-50:  Dennison.  to 
John  Maher,  $1,832.60;  Neibert.  to  John 
Maher.  $6,117.56;  Gillespie,  to  Boyd  &  Cook, 
$2.1.'j5:  Henry,  to  Hecker  &  Kirchner,  $-540; 
Delaware,  to  A.  J.  Kammer.  ^93:  Clifton 
Drive,  to  John  Maher.  $5,770.25;  Easton  to 
A.  Wroe  &  Sons.  $2,19-5.30;  Kirkham.  to 
Hecker  &  Kirchner.  $825.15:  J.  I.  Geiger 
was  the  only  bidder  on  Daller  St.  and  "on 
Valley  St..  but  his  bids  were  reiected. 

®The  Board  of  Control,  Davton,  O.,  on 
Aug.  19  awarded  the  following  contracts  for 
street  improvement,  including  paving:  Mc- 
Donough    St.,    to    J.    O.     Shoup,     Nelsonville 


lilock,  $i.i'-0/.35;  Magnolia  St.,  J.  E.  Conley 
&  Co.,  Trimble  Block.  $2.02(i,20;  Morton  Ave 
from  Burns  to  Oak,  J.  O.  Shoup  &  Co..  Nel-' 
sonville  Block,  $8,321.35;  Morton,  Brown  to 
Burns,  bids  rejected  because  lowest  was  above 
engineer's  estimate:  Mead,  from  Perry  to 
levee,  J.  E.  Conley  &  Co.,  Trimble.  $4.5,56.10; 
alley  north  of  Edgewood.  Al.  Wroe  &  Sons] 
cement,  $1,215.50 ;  Wayne  avenue  paving,  to 
J.  E.  Conley  &  Co.,  Harris  block  and  stone 
curb,  $12,31li.8u:  June  St.,  from  Second  to 
Fifth,  David  Beard,  Harris  block,  $10,3-5-5.75; 
Eagle,  from  Richard  to  Fifth,  J.  O.  Shoup 
&  Co.,  Nelsonville  block,  $9,029.20;  Meigs, 
from  Second  to  Monument,  .\thens  block' 
Yount  &  Jackson,  $5,251.-50  :  Hollencamp,  from 
Jefferson  to  Warren,  Hocking  block.  W.  J. 
Kernan  &  Co..  $2,556.15;  alley  north  of  Cot- 
tage Grove,  A.  J.  Kammer,  cement,  $1,660.50. 
®The  Board  of  County  Commissioners, 
Lisbon,  O.,  has  awarded  the  contract  for  the 
construction  of  pavement  on  the  East  Liver- 
pool and  Fredericktown  Road  to  R.  Burrows 
East  Liverpool,  O.,  at  $18,-524. 

The  Street  Committee  of  the  Citv  Council. 
Springfield.  Ohio,  w^ill  take  up  for  'discussion 
at  the  next  regular  meeting  the  advisability 
of  pa\ing  North  and  South  Limestone  St. 
from  the  end  of  the  present  pavement  and 
South  Center  St.  from  Obenchain  allev  south. 
Property  owners  of  East  Broad  St.  be- 
tween Taylor  and  Woodland  Axes,  have 
reached  an  agreement  with  the  citv  officials 
of  Columbus,  O.,  for  the  repaving'of  that 
section  of  the  street  with  asphalt. 

The  city  officials  of  Cleveland,  O.,  and  tlie 
federal  authorities  have  under  consideration 
the  imprcvement  of  tlie  shore  and  of  Gordon 
Park,  resulting  in  the  extension  of  the  East 
Boulevard  two-thirds  of  a  mile  from  shore 
over  made  land. 

The  Special  Committee  has  submitted  a 
report  to  the  Clerk  of  the  City  Council  of 
Canton,  O.,  on  the  separate  assessments  for 
property  holders  for  the  proposed  paving  of 
\ultman  Ave.,  from  North  Cleveland  Ave., 
to  North  Market  St.  The  cost  of  the  entire 
improvement  is  estimated  at  $20,718. 
^  Resolutions  have  been  passed  bv  the  City 
Council  of  Bryan,  O.,  for  the  construction 
of  pavement  on  the  following  streets;  South 
^fain  St.,  from  Wilson  to  Pierce  Sts.,  32  ft. 
4  ins.  wide  between  curbs:  balance  of  South 
Main,  26  ft.  4  ins. :  West  Wilson  St.,  23  ft. ; 
East  Wilson   St.,  26   ft.   4  ins. 

Oregon. 

The  Sundry  Civil  Bill  was  agreed  upon  by 
Congress,  Aug.  23.  appropriating  $50,000  for 
starting  construction  of  the  Government 
Road  in  Crater  Lake  National  Park,  Oregon, 
surveyed  last  year  bv  armv  engineers.  The 
bill  also  carries  $20,000  for  ro"ad  work  in 
-Mount  Rainier  Park,  Washington. 

Pennsylvania, 

•hBids  will  be  received  until  7  p.  m.,  Sept. 
9,  by  Thos.  E.  Grady,  Borough  Clerk,  Mont- 
gomery, Pa.,  for  2.80(1  sq.  yds.  of  brick  pav- 
ing. Plans  and  specifications  are  on  file  with 
the  Borough  Clerk,  or  James  F.  Fisher,  C.  E., 
Williamsport.  Pa. 

®The  City  Council  of  Scottdale.  Pa.,  has 
awarded  the  contract  for  grading  Walnut. 
George,  Hickory  and  Loucks  Avest  to  J.  H. 
Hileman  &  Co.,  Ford  City,  Pa.,  at  $:3.000. 
The  work  will  include  6,000  cu.  yds.  Bids 
were  opened  July  29. 

®B.  B.  Gonder,  Strasburg,  Pa.,  has  been 
awarded  the  contract  for  the  construction  of 
two  sections  of  state  highway  in  Maryland 
at  a  cost  of  $75,000. 

®The  Coal  Township  Commissioners  have 
awarded  the  contract  for  the  construction  of 
the  new  road  near  Excelsior  to  William  Taby, 
Shamokin,  Pa.,  at  ?'15,051.  Work  will  be 
started  at  once. 

®The  Mayor  has  ajiproved  the  :nvani  of  the 
following  contracts  by  the  Common  Council. 
Erie.  Pa. :  For  the  grading,  curbing  and  pav- 
ing and  drainage  of  .Ash  St.  from  Fifteenth  to 
Eighteenth,  by  .Mayer  Bros.  Bessemer  block 
to  be  used  and  calling  for  $3,362.40.  .A  con- 
tract  for  the   repaying  of  Sassafras   St.   from 


4* indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


Twelfth  St.  to  the  railroad  tracks,  with  Bes- 
semer lilocks  to  John  McCormick  &  Son 
for  5" 267.50. 

®The  Citv  Council  of  Pittston,  Pa.,  recently 
awarded  the  contracts  for  grading  and  paving 
North  Main  St.  from  Ormsbv  allev  to  the  City 
line  and  Plank  St.  from  the'  Erie'  Railroad  to 
lie  City  line  to  McConville  &  Fitzpatrick  at 
$4,623  and  $3,829  respectively. 

®The  City  Council  of  Punxsutawney,  Pa., 
on  Aug.  19,  awarded  the  contract  for  the  con- 
slri-ction  of  pavement  en  Pine  St.,  to  the 
McGovern  Construction   Co.,  at  $20,946. 

®Mayer  Bros,  have  been  awarded  the  con- 
tract for  grading,  curbing  and  paving  Wayne 
St.  from  the  south  line  of  Eighth  to  Twelfth 
St..  Erie.  Pa.  The  company  bid  $1.14  per 
cu.  yd,  for  California  asphalt.  $1.20  per  cu.  vd. 
of  Bermuda  and  Trinidad  mixed. 

®The  City  Council  of  Warren.  Pa.,  has 
awarded  the  contract  for  the  paving  of  Fourth 
St.  from  the  west  side  of  Public  Way  to  the 
West  Side  of  Union  St.  to  L.  A.  C'oates  at 
$22,768. 

®Bids  were  opened  Avg.  30  by  the  State 
Highway  Department.  Edward  M.  Bigelow, 
Commissioner,  Harrisburg.  Pa.,  for  improving 
a  number  of  highways.  The  following  list  of 
bids  includes  the  low  bidder  designated  by  * 
and  the  successful  bidder  designated  by  ** :' 

Fayette  County,  Lower  Tyrone  Township, 
(i,126  ft.,  asphaltic-bituminous  macadam  (pene- 
tration method):  W\oming  Vallev  Construc- 
tion Co..  West  Nanticoke,  Pa.,  $'19,596.34**; 
Hoblitzell  &  Price.  Meyersdale.  Pa..  $25.049.3o! 
Fayette  County,  Dunbar  Township.  8,il84  ft. 
asphaltic  macadam ;     No  bids  received. 

Crawford  County.  Spring  Township.  17.400 
ft.  asphaltic-bituminous  macadam  (penetration 
method )  ;  W.  C.  Simpson.  Punxsutawney. 
Pa..  $71,298.49;  to  be  re-advertised. 

McKean  County,  Liberty  Township.  8,181  ft. 
asphaltic  macadam:  John  Rvan  &  Co..  Cou- 
dersport.   Pa..  $17,805.75**. 

Potter    County,    Pike    Township.    3.90ii    ft., 
asphaltic-bituminous      macadam     "(penetration 
method)  ;  John  Rvan  &  Co..  Coudersport.  Pa 
$15,816.05. 

Potter  County,  Galeton  Borough,  6,283  ft- 
brick  block  and  asphaltic-bituminous  macad- 
am (penetration  method)  ;  John  Rvan  &  Co., 
Coudersport.   Pa..  $42,272.20*:  $40,072.13. 

Erie  County,  Mill  Creek  Township,  11.881 
ft.  brick  block  paving;  Swank  &  Mclntvre, 
Buffalo.  N.  Y..  $52,886.10;  Maver  Bros.  Con- 
struction Co.,  Erie,  Pa.,  $40,25h.30**  ;  J  &  M 
Dovie,  Erie.  Pa..  $46,826.95. 

Columbia  County.  Catawissa  Borough.  4.240 
ft.  brick  block  and  asphaltic  macadam  :  Swank 
&  Mclntyre,  Buffalo,  N.  Y-,  $:33,299.13;  Saupp 
&  Herr  Contracting  Co.,  Altoona,  Pa.,  $34,- 
(i.'»!.78;  Reimard  Bros..  Bloomsburg  Pa..  $29- 
770.15;  J.  S.  Caldwell.  Trenton.  N.  J..  $28.- 
028.43**. 

Route  No.  240.  Lycoming  Countv.'.  Muncv 
Creek  and  Clinton  Townships.  5.1)13  ft.  asphal- 
tic-I)ituminous  macadam:  Fiss  &  Christiano. 
Shamokin  Dam.  Pa..  $19,692.20;  Busch  &  Stew- 
art. Williamsport.  Pa..  $17.-523.50**;  Saupp  & 
Herr  Contracting  Co.,  .Altoona,  Pa..  $19.- 
244,66;  Juniata  Paving  Co..  Philadelphia.  Pa., 
$17,331.82. 

Route  No.  216.  York  County.  York  Town- 
ship. 8.328  ft.  asphaltic  concrete  on  a  concrete 
foundation :  The  luniata  Co..  Philadelphia, 
Pa.,  $:33.839.50* ;  G.  A.  &  F.  M.  Wagman.  Dal- 
lastown.  Pa..  $42.(i42.62;  Chas.  T.  Eastburn, 
Yardley.  Pa..  $36,878.02. 

Allegheny  County  Sewickley  Heights  Town- 
ship, 5.988  ft.  asphaltic-bituminous  macadam 
and  asphaltic  concrete  on  a  concrete  founda- 
tion :  Foley  Contracting  Co.. Pittsburgh. Pa,. 
.Asp.bit-mac.  $31.ii,:i.::iu;  .Asp.concretc."  $30,- 
26(i.30;  Ncclen  &  Dalv.  Pittsburgh.  Pa..  Asp. 
liit-mac,  $29.680.(;0;  Asp.concrete.  $30,444.95; 
D.  W.  Challis  &  Sons.  Scwicklev.  Pa..  Asp. 
bit-mac,  $25,345.28;  .Asp.concrete,  $28,942.08**; 
Foley  Bros..  Pittsburgh.  Pa..  .Asp.bit-mac. 
$26,165.65;   .Asp.concrete.   $29,9-32.15. 

_.AlIegheny  County,  Ed.geworth  Borough, 
1,79(1  ft.  asphaltic-bituminous  macada-n  p-tl 
asphaltic  concrete  on  a  concrete  foundation : 
Neelen  &  Daly,  Pittsburgh,  Pa..  Asp.bit-mac, 
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$9,707.38;  Asp.concrete,  $9,038.6i:»;  D.  W.  Cbal- 
lis  &  Sons,  Sewicklev.  Pa..  Asp-bit-mac,  $7,- 
8.59.1-2;  Asp.concrete,  $8,910.02**;  Foley  Bros., 
Pittsburgh,  Pa.,  Asp.bit-mac,  $8,1138.30;  Asp.- 
concrete. $0,133.70;  Foley  Contracting  Co., 
Pittsburgh,  Pa.,  Asp.bit-mac,  $9,891.28;  Asp.- 
concrete, $9,0.57. 

Route  No.  9,  Susquehanna  County,  Hop  Bot- 
tom Borough  and  Lathrop  Township,  8,096  ft. 
asphaltic  bituminous  macadam ;  Frank  P. 
Meckas,  Lonsjpond,  Pa.,  $37,856.03;  \Vm.  C. 
Evans,  Ambler,  Pa.,  $40,798.90;  C.  M.  Rilev. 
Wilkes-Barre,  Pa.,  $39,266.42;  T.  S.  Newman, 
.•\thens.   Pa.,  $34,696.50**. 

Washington  County,  South  Strabaue  Town- 
ship, 10,196  ft.  asphaltic  macadam:  Hallam 
Construction  Co..  Washington,  Pa.,  $56,633.70 ; 
Samuel  Gamble,  Carnegie.  Pa.,  $4o,23o.;W**. 

Route  114,  Washington  County  Claysville 
Borough,  2,166  ft.  brick  block  paving;  Mai- 
lam  Construction  Co.,  Washington,  Pa.,  $27,- 
633.68 ;  Somerset  Contracting  Co.,  Ins.,  Som- 
erset, Pa.,  $28,970.52.     To  be  re-advertised. 

Bradford  County,  Towanda  Borough,  7,83!^ 
ft.  lirick  block  paving:  Swank  &  Mclntvre, 
Bulialo.  N.  Y.,  $66,900.74;  Blaisdel!  &  Sheldon, 
Punxsutawney,  Pa.,  $ii0,747.1O**. 

A  bill  was  introduced  into  tlie  Common 
Council  of  Reading,  Pa.,  and  referred  to  the 
Finance  and  Law  Committees,  to  increase  the 
indelitedness  of  the  city  to  the  extent  of 
$l,0o0.0O0  for  the  purpose  of  paving  the  streets 
with  macadam,  brick,  asphalt  and  other  ma- 
terials. 

It  has  been  announced  by  the  Pennsyl- 
vania State  Highway  Department.  Harrisburg, 
Pa.,  that  work  will  be  commenced  at  once 
on  the  reconstruction  and  repairing  of  the 
highway  between  the  State  College  and  Lc- 
mont.  Samuel  C.  F'oster  is  Chief  Engineer 
of  the   Dpartment. 

It  is  believed  that  State  Highway  Commis- 
sioner K.  M.  Bigelow,  Harrisburg,  Pa.,  will 
shortly  authorize  the  advertisement  for  bids 
for  about  10  contracts  for  the  construction  of 
roads  under  the  State  Aid  plan  in  the  eastern 
counties  of  the   state. 

A  conference  was  held  .Aug.  19,  by  Arthur 
Clay,  State  Engineer  of  Pennsylvania,  with 
District  .'\ttorney  Bigelow-  at  Wilkesbarrc, 
Pa.,  on  the  conditions  of  highways  through- 
out the  county  recently  taken  over  by  the 
state.  It  is  expected  that  the  matter  of  im- 
provin.g  the  highways  w-ill  soon  be  taken  up 
by  the  State  Highw-;iy  Commission. 

The  Bureau  of  Highw-ays.  Philadelphia, 
Pa.,  is  ccntemplating  the  construction  of  wood 
block  pavements  around  all  schoolhouses  in 
the  city.  The  School  Board  has  been  agitat- 
ing this  improvement  for  some  time. 

South  Dakota. 

®E.  G.  Ledyard,  at  $0.27  per  cu.  yd.,  has 
been  awarded  the  contract  by  the  Board  of 
City  Commissioners.  Sioux  Falls,  S.  Dak.,  for 
the  grading  of  Third  St.  from  Cliff  to  Dennis 
Ave. 

Tennessee. 

®The  Robertson  County  Court.  Springfield, 
Tenn..  lias  awarded  the  contract  for  the  con- 
struction of  $3o0,000  worth  of  pikes  to  Free- 
man &  Robbins,  Morristown.  Tenn. 

The  city  of  Knoxville,  Tenn.,  is  planning 
the  pavement  of  only  two  streets  during  the 
year  of  1912,  one  of  these  to  be  Forest  .Ave. 


from  Fourth  to  Ninth  St.,  with  asphalt,  and 
the  other.  Oklahoma  Ave.,  with  macadam  and 
asphalt   binder. 

A  bill  is  being  drawn  up  by  Chairman  Mc- 
Kay of  the  Road  Commission,  Memphis, 
Tenn.,  for  introduction  in  the  Legislature 
providing  for  a  $1,000,000  bond  issue  for  the 
construction  of  a  permanent  system  of  pike 
roads  in   Shelby  County,  Tenn. 

The  Hamilton  County  Court,  Chattanooga, 
Tenn.,  has  authorized  the  construction  of  a 
riverside  drive  alon-i-  the  Tennessee  River 
from  Chattanooga  proper  to  the  suburb  of 
East  Chattanooga,  Tenn.  The  work  will  be 
done  by  the  county   forces. 

Texas. 

®The  City  Commission  of  l-"ort  Worth, 
Texas,  .Aug.  27,  awarded  the  contract  for 
paving  Terrell  Ave.,  from  South  Main  to 
Hemphill,  with  Bcrmudez  bituminous  con- 
crete to  Roach  &  Manigan  at  $1.75  per  sq.  yd. 

®The  City  Council  of  Temple,  Texas.,  at 
at  a  special  meeting  awarded  the  contract  for 
paving  Central  Ave.  with  vitrified  brick  from 
Second  St.  to  I'ourtcenth  at  the  Missouri, 
Kansas  &  Texas  Railway  passenger  station, 
to  J.  A.  Gregory  of  Dallas  on  a  bid  of  $2.10 
per  sq.  yd.  for  paving  and  35  cts,  per  lin.  ft. 
for  concrete  curbing.  The  total  amount  of  the 
contract  is  $26,380.'25.  The  contract  specifies 
that  work  must  commence  within  thirty  days 
and  he  completed  in  sixty  days. 

®The  contract  for  the  paving  of  Procter 
St.  and  Houston  .Ave.,  from  Shreveport 
.Ave.  to  Seventh  St.,  Port  .Arthur,  Texas,  has 
been  let  to  the  Eureka  Construction  Co., 
Houston,  Texas,  who  bid  $74,062  for  wood 
block  pavement  and  $.54,6'25  for  sheet  asphalt 
complete.  Work  will  be  started  as  soon  as 
the  kind  of  pavement  has  been  decided  upon. 

An  election  will  soon  be  held  at  Victoria, 
Texas,  to  submit  to  the  voters  the  proposi- 
tion of  bonding  the  city  to  the  amount  of 
$.50,000,  of  which  it  is  proposed  to  spe.-'l 
$10,000   for  paving  of   streets. 

©Following  bids  were  received  by  the  city 
of  Bellingham,  Wash.,  for  the  paving  of  Hollv 
Wallingford,    Seattle,   at   $4,516. 

At  a  recent  meeting  of  the  citizens  of  De- 
vine,  Texas,  it  was  decided  to  petition  for 
an  election  to  vote  on  the  proposition  of  issu- 
ing $40,000  of  bonds  for  good  roads  in  that 
precinct. 

Surveys  are  being  made  for  the  construc- 
tion of  rock  sidewalks  on  South  Rockwell 
.Ave.  from  Moore  .Ave.  to  Oaklawn  school 
building,  Terrell,  Texas,  a  distance  of  3,-200  ft. 
Work  will  be  started  as  soon  as  the  prelim- 
inaries are  complete. 

Plans  are  now  under  way  for  the  construc- 
tion of  pavement  on  a  number  of  the  streets 
in  Waxahachie,  Texas.  .A  bond  issue  of  $25,- 
000  has  been  approved  by  the  .Attorney  Gen- 
eral's  Department   for  the   work. 

Virginia. 

^•Bids  will  be  received  Sept.  6  at  County 
Clerk's  office,  Amelia,  Va.,  for  building  road 
between  Mattox  and  Laduc.  Plans,  etc.,  with 
Clerk  and  with  State  Highway  Commissioner 
at  Richmond.  Va. 

Washington. 

®Thc  Board  of  Public  Works,  Seattle, 
Wash.,   .Aug.  '23,  awarded  the   following    con- 


tracts for  street  improvement ;  Paving  Jack- 
son St.,  to  the  Elliott  Construction  Co.,  1813 
4th  Ave.  N.  E.,  Seattle,  'Wash.,  at  $23,-244; 
grading  6th  Ave.  N.  E.,  and  East  44th  St., 
to  R.  J.  Barter,  '2832  Harvard  Ave.  N.,  Seattle, 
Wash.,  at  $3,378;  paving  alley  in  Block  LS, 
Capitol  Hill  addition  No.  2,  to  the  Elliott 
Construction  Co.  at  $2,864 ;  grading,  curbing 
and  constructing  concrete  sidewalks  on  East 
55th  St.,  to  Henry  Brice,  North  42d  St.  and 
St.,  (a)  standing  for  asphalt  and  brick  and 
(b)  for  brick,  both  on  4-in.  concrete  base: 
C.  G.  Burnett,  (a)  $42,844,  (b)  $47,3-28;  C.  W. 
Roberts,  (a)  $51,933,  (b)  $49,154;  Riddle  & 
Co.,  (a)  $4-2,547,  (b)  $46,.530;  J.  Litch.  (a) 
$:37,962,  (b)  $43,904.  The  contract  was  award- 
ed to  J.  Litch  on  (a),  Washington  Portland 
cement  to  be  used. 

Plans  and  specifications  have  been  filed  with 
the  Board  of  Public  Works,  Seattle,  Wash., 
for  the  paving  of'  the  following  streets ;  Fre- 
mont -Ave.,  at  an  estimated  cost  of  $85,000; 
Charles  St.,  estimated  cost,  $41,000;  East 
Howell  St.,  at  an  estimated  cost  of  $9,000. 

.An  estimate  of  $17,816  has  been  filed  with 
the  Board  of  Public  Works,  Seattle,  Wash., 
for  the  proposed  paving  of  Bella  "Vista  Ave., 
Horton  St.,  and  Hinds  St. 

West  Virginia. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
5,  by  Frank  Good,  City  Clerk,  Parkersburg, 
W.  Va.,  for  paving  the  following  streets : 
Sixteenth  St.,  from  St.  Marys  .Ave.  to  Latrobe 
St.;  Green  St.,  from  Fourth  St.  to  Fifth  St.; 
Fourth  St.,  from  St.  Cloud  Alley  to  Green  St. 

Wisconsin. 

The  State  Highway  Commission  of  Madi- 
son, Wis.,  has  definitely  decided  upon  the  im- 
provement of  the  Grand  Chute  Road  to  the 
asylum.  .A.  R.  Hirst  is  Engineer  of  the  Com- 
mission. 

At  a  special  mectin.g  of  the  Board  of  Doug- 
las County  Commissioners,  East  End,  Wis., 
it  was  decided  that  the  Bardon  Ave.  road 
should  be  paved  by  the  county.  The  resolu- 
tion adopted  gave  the  supervision  of  the  con- 
struction to  the  Road  Commissioner  and  the 
Road  and  Bridge  Conmiittee  of  the  County 
Board. 

The  Common  Council  »of  West  Allis, 
Wis.,  has  adopted  ordinances  authorizing  the 
issuance  of  street  improvement  bonds  amount- 
ing to  $10,000. 

.At  a  special  meeting  of  the  City  Couniiil  of 
Neenah,  Wis.,  it  was  voted  to  instruct  the 
City  Street  Railway  Company  to  pave  that 
portion  of  Wisconsin  .Ave.  between  the  tracks 
and  one  foot  on  either  side  with  brick. 

The  Commissioners  of  Bayfield  County, 
Washburn.  Wis.,  have  voted  a  tax  levy  of  a 
mill  and  a  half  on  the  taxable  property  of  the 
county  for  road  building  purposes.  The  Fi- 
nance Committee  has  been  authorized  to  nego- 
tiate a  loan  of  $18,.500  to  carry  on  the  work. 

Attorney  Paul  A.  Rix,  Hartford,  Wis., 
raised  $1,285  by  public  subscription  in  one 
(lay  for  the  improvement  of  the  highway  from 
Hartford  to  Schlesingerville.  The  town  board 
will  appropriate  an  equal  amount  and  Wash- 
ington County  and  the  state  twice  as  much, 
making  a  total  sum  of  $7,680  for  the  pro- 
jected work. 


Arkansas. 

®The  Roemheld  Construction  Co..  Chica.go. 
III.  has  been  awarded  the  contract  for  the 
construction  of  the  big  steel  free  bridge  over 
the  Arkansas  River  at  Pine  Bluff.  Ark.  The 
structure  will  be  built  in  accordance  with 
plars  nrepared  by  Hedrick  &  Cochran,  Kansas 
City.  Mo.,  and  will  consi?t  of  sexeii  spans  and 
two  approaches,  a  total  length  of  3,000  fi.  The 
contract  price  was  $61*5,000. 


The   City   of    Helena,    .Ark.,   has   had   work 
commenced   tearing  out   the  old   bridges  over 
the  ditch  on  .Arkansas  St.,  and  a  new  concrete 
structure  w-ilt  be  erected  to  replace  it. 
California. 

^Bids  will  be  recei\cd  until  Sept.  9.  by  the 
County  Supervisors,  Sacramento.  Cal..  'for  a 
new  bridge  on  the  north  fork  of  Willow 
Creek. 

®The  contract   for  the  construction  of  a  9- 


span  trestle  on  the  extension  of  the  J.  St. 
road  to  the  Carmichael  Colony  has  been 
awarded  by  the  Sacramento  County  Board  of 
Supervisors,  Sacramento,  Ca!..  to  H.  .A.  Jen- 
nings, at  $1,884. 

The  Board  of  Supervisors,  Yuba  County, 
Marysville,  Cal.,  received  the  following  bids 
for  the  construction  of  a  steel  or  concrete 
bridge  at  Parks  Bar  near  Smartsville :  F.  .A. 
Gawthorne,  concrete  bridge,  $.34,500;   Mervoy 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


September.  4,   1912. 


ENGINEERING     &     CONTRACTING 


53 


Ehwell  Company,  steel  bridge,  $28,045 ;  Bur- 
rell  Bridge  Company,  steel  bridge,  $28,770 ; 
Clark  &  rienery  Construction  Company,  steel 
bridge.  $28,2iHi;  Clark  &  Henery  Construction 
Company,  concrete  bridge,  $.38,0110 ;  The  Dun- 
don  Iron  Works,  steel  bridge,  $28,000;  Ross 
Construction  Company,  concrete  bridge,  $39.- 
947 ;  Ross  Construction  Company,  steel  bridge, 
$2o.940 ;  The  Chico  Construction  Company, 
steel  bridge,  $39,800;  Portland  Construction 
and  Pile  Company,  concrete  bridge,  $31,000. 

Several  residents  of  the  Linden  Section  of 
San  Joaquin  County  have  asked  the  Board 
of  Supervisors  at  Stockton.  Cal.,  that  the 
bridge  over  Mormon  channel  near  Linden  be 
made  twice  the  present  size. 

The  City  Engineering  Department  of  Mis- 
sion, Cal.,  is  preparing  plans  for  the  construc- 
tion of  concrete  abutments  and  a  steel  bridge 
beneath  the  Southern  Pacific  trestle  in  that 
city.  The  railroad  will  pay  a  portion  of  the 
expense. 

At  a  meeting  of  the  Board  of  Tehama 
County  Supervisors,  Red  Bluff,  Cal,  the  plans 
and  specifications  for  the  building  of  a  bridge 
across  Elder  Creek  prepared  by  County  Su- 
pervisor Luning  were  accepted.  The  plans 
provide  for  a  bridge  41-5  ft.  long  with  .5  spans 
of  concrete  in  which  the  best  Portland  cement 
must  be  used.  The  cost  will  be  about  $10,000. 
Another  plan  for  a  steel  bridge  of  the  same 
length  with  4  spans  was  presented  by  Lnning. 
The  Board  will  advertise  for  bids  on  both 
plans.  The  construction  of  this  bridge  was 
recommended  by  the  grand  jury.  County  Su- 
pervisor Luning  was  also  ordered  to  prepare 
plans  and  specifications  for  a  wooden  bridge 
on  the  Tuscan  Springs  Rd.,  near  the  Ora 
Willard  place.  Several  small  bridges  on 
Blossom  Creek,  Elder  Creek  and  the  Los  Moli- 
nos  Rd,  were  ordered  repaired  under  the 
emergency  act. 

General"  manager  F.  W.  Webster  for  the 
Fresno  Traction  Company  asked  the  Board  of 
Cit}'  Trustees.  Fresno,  Cal.,  that  resolutions 
be  introduced  and  adopted  and  specifications 
prepared  to  authorize  the  company  to  com- 
mence the  construction  of  the  concrete  bridge 
across  Dry  Creek  on  Forthcamp  .\ve. 

District  of  Columbia. 

A  hearing  will  be  held  at  10  a.  m,.  Sept,  5, 
by  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
Southern  Bldg..  W^ashington.  D.  C.  on  the 
question  of  whether  certain  bridges  across  the 
Anacostia  River  at  Washington  shall  be 
equipped  with  draw  spans  100  ft.  in  width.  The 
structures  in  question  are  located  as  follows : 
Highway  bridge  at  Pennsylvania  Ave.,  the 
Philadelphia.  Baltimore  &  Washington  Rail- 
road bridge  just  south  of  Massachusetts  .\ve., 
and  the  highway  bridge  and  the  Washington  . 
Electric  Railway  bridge  at  Benning  Rd, 

Idaho. 

An  election  will  be  held  soon  at  Lewiston. 
Idaho,  to  submit  to  the  voters  the  proposition 
of  issuing  bonds  for  the  construction  of  the 
steel  bridge  over  the  Clearwater  River. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Sept.  7, 
by  the  Commissioners  of  Highways  of  Lima 
Township,  for  the  construction  of  a  steel  and 
concrete  highway  bridge,  according  to  plans 
and  specifications  prepared  by  Web,  P,  Bush- 
nell.  Civil  Engineer,  and  now  on  file  in  the 
office  of  the  Town  Clerk  of  the  Town  of  Lima, 
in  said  County,  and  in  the  office  of  the  City 
Engineer  of  Quincy,  111. 

4*Bids  will  be  received  until  3  p,  m..  Sept, 
10,  at  the  Town  Hall.  Peotone.  for  the  follow- 
ing reinforced  concrete  bridge  to  be  built  be- 
tween Green  Garden  and  Peotone  Townships. 
Will  County.  E,  C,  Younker.  Town  Clerk, 
Peotone,  111.  Knoop  bridge:  Span.  36  ft.; 
roadway,  18  ft. ;  height,  11  ft. ;  estimated  con- 
crete, 80,4  cu,  yds,;  reinforcing  steel,  14,039 
lbs. ;  nearest  railroad  station,  Peotone.  about 
4V4  miles,  no  local  concrete  materials  avail- 
able ;  present  bridge  combination,  wood  and 
iron  truss,  30  ft.  span,  on  old  stone  abutments; 
low  water  flow  dry;  high  water,  about  5  ft. 
deep ;  excavation  to  be  carried  about  4  ft,  be- 
low stream  bed  through  black  loam  and  clay; 


piles  will  probably  be  necessary ;  engineer's 
estimate,  $1,450;  work  to  be  completed  on  or 
before  Oct.  20.  1912.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois Highway  Commission  which  may  be  seen 
at  the  '1  own  Clerk's  office  or  may  be  obtained 
upon  application  in  writing  from  the  Illinois 
Highway  Commission,  Springfield,  111, 

•|«Bids  will  be  received  until  2  p.  m,.  Sept. 
12,  at  the  Town  Clerk's  office,  Hennepin.  III., 
for  the  construction  of  the  following  rein- 
forced concrete  bridge  to  be  built  in  Hennepin 
Township,  Putnam  County.  George  Cunning- 
ham, Town  Clerk,  Hennepin.  111.  Winder- 
rheidt  Bridge:  Span,  16  ft,;  roadway,  18  ft.; 
height.  12  ft, ;  estimated  concrete.  72,2  cu.  yds, ; 
reinforcing  steel,  6,355  lbs. ;  nearest  railroad 
station.  Morouts  Station,  on  the  C,  I,  &  S,, 
about  1%  miles.  It  is  reported  that  gravel  may 
be  obtained  at  Whittaker's  pit.  about  %  of  a 
mile  from  bridge  site  and  5  cts.  per  load  at  pit. 
This  gravel  will  have  to  be  washed.  Channel 
of  creek  to  be  changed.  No  present  bridge  at 
new  location.  Excavation  to  be  carried  to  an 
elevation  of  about  2%  ft,  below  old  creek  bed. 
Green  timber  may  be  cut  near  the  site  for 
falsework.  Engineer's  estimate,  $850.  Work 
to  be  completed  on  or  before  Oct.  20,  1912, 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission. 
Springfield,  111, 

•J-Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago, 
111.,  until  11  a.  m,,  Sept.  11,  for  furnishing 
and  delivering  at  Belmont  Ave.  and  the 
north  branch  of  the  Chicago  River  the 
structural  steel  necessary  to  construct  a 
temporary  bridge  at  that  point.  The  spec- 
ifications require  the  contractor  to  furnish 
all  labor,  tools  and  material  neces3ar\'  to 
fabricate  and  deliver  all  structural  steel 
castings,  field  rivets,  anchor  bolts  and  ac- 
cessories as  shown  on  plans  on  file  at  office 
of  the  Commissioner  of  Public  W'orks, 
Room  406,  City  Hall. 

4*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
III,  until  11  a,  m..  Sept,  24th.  for  furnishing 
and  delivering  the  material,  labor,  tools, 
etc.,  necessary  for  the  complete  erection  and 
construction  for  a  bascule  bridge  over  the 
Calumet  River  at  92d  St,,  according  to 
plans  and  specifications  on  file  at  office  of 
the  Commissioner  of  Public  Works.  Room 
406  City  Hall.  Cash  or  certified  check  for 
$3,000  must  accompany  bid  for  substructure 
and  the  same  for  superstructure. 

•J-Bids  will  be  received  up  to  11  a.  m,. 
Sept,  14.  1912.  at  the  bridge  site,  between 
section  14,  Cooperstown  Township.  Brown 
County,  and  section  14.  Woodstock  Town- 
ship, Schuyler  County,  for  one  steel  brid.ge 
on  old  stone  foundations,  Isaac  Lewis. 
County.  Clerk.  RushviUe.  111.  Star  Bridge- 
Span.  147  ft.;  roadway.  16  ft.;  floor,  rein- 
forced concrete.  Old  abutments  to  be  re- 
pointed  and  capped  with  concrete.  Nearest 
railroad  station.  Rushville.  about  11  miles. 
It  is  reported  that  gravel  for  concrete  can 
be  delivered  at  bridge  site  by  water  from 
Beardstown  at  about  $1,75  per  cu.  yd.  Qual- 
ity not  known.  Engineer's  estimate,  $4,600, 
Work  to  be  completed  on  or  before  June  1, 
1913.  More  detailed  information  may  be 
had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  High- 
way Commission,  which  may  be  seen  at  the 
Town  Clerk's  office  or  may  be  obtained  upon 
application  in  writing  from  the  Illinois 
Highway  Commission.  Springfield,  111. 

•{•Bids  will  be  received  up  to  10  a,  m., 
Sept.  12.  1912.  at  the  Town  Clerk's  office, 
Dorsey.  111.,  for  the  construction  of  one  re- 
inforced concrete  ':>ox  culvert  to  be  built  in 
Moro  Township.  Madison  County.  C.  W. 
Meyer.  Town  Clerk,  Dorsey,  111.:  Steiglitz 
Culvert,  7  ft.,  skew  box  culvert;  roadway, 
24  ft.;  total  height  finished  roadway  to  bot- 
tom  of  footings,  about   18'/.   ft.     Estimated 


concrete,  80.6  cu.  yds.;  reinforcing  steel, 
8,440  lbs.  Nearest  railroad  station,  Dorsey, 
about  5  miles.  No  local  concrete  materials 
available.  Present  bridge  wood,  9  ft.  span. 
Low-  water  flow  dry;  high  water,  about  4  ft. 
deep.  Stream  bed,  hard  blue  clay.  Bidders 
are  advised  to  view  the  site  before  submit- 
ting proposals.  Engineer's  estimate,  $1,100. 
Work  to  be  completed  on  or  before  Nov.  1, 
1912.  .  More  detailed  information  may  be 
had  by  an  examination  of  the  plans  and 
specifications  prepared  by  the  Illinois  High- 
way Commission,  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained 
upon  application  in  writing  from  the  Illi- 
nois  Highway  Commission,  Springfield.  111. 

©William  Oswold,  Alhambra,  111.,  has  been 
awarded  the  contract  at  $1,080  for  the  con- 
struction of  the  Sepmeyer  bridge,  Collinsville 
Township,  Madison  County,  for  which  bids 
were  opened  Aug.  24.  Other  bids  received 
were  as  follows :  Walter  Quails,  Hillsboro, 
$1,270;  Fardwell  &  Bristol,  St.  Louis,  Mo., 
$1,099. 

®H,  S,  Weatherell.  Morgan  Park,  Chicago, 
111.,  has  been  awarded  the  contract  at  $8,500 
for  the  construction  of  the  bridge  over  the 
Bollinger  Ford  between  Tremont  and  Hope- 
dale  Townships,  Tazewell  County,   111. 

®The  Continental  Bridge  Co.,  Chicago,  111., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  Leaf  River  be- 
tween the  towns  of  Leav  River  and  iMaryland, 
111.     The  contract  price  was  $1,998. 

©Martin  Malone,  Peoria,  111.,  has  been 
awarded  the  contract  at  $4,500  for  the  con- 
struction of  a  new  steel  bridge  over  Henry 
Creek  near  North  Hampton  in  Hallock  Town- 
ship. The  structure  will  consist  of  two  60-ft. 
spans, 

.A.U  bids  received  Aug.  22  for  the  construc- 
tion of  the  Fruit  Bridge,  Marrowbone  Town- 
ship. Moultrie  Countv,  have  been  rejected.  G. 
A.  Quinlan,  Chicago,  "ill.,  bid  $1,110.  and  Fard- 
well &  Bristol,  St,  Louis.  Mo..  $990, 

Residents  of  South  Adams  St.,  Peoria,  III., 
recently  held  a  meeting  to  discuss  the  matter 
of  securing  the  construction  of  a  bridge  over 
the  tracks  of  the  railroad. 

Following  are  the  lowest  bids  submitted 
to  L,  E.  McGann.  Commissioner  of  Public 
Works.  Chicago,  111.,  on  August  29th.  for 
furnishing  and  delivering  creosoted  timber 
and  paving  blocks  for  the  fixed  bridges  at 
N,  48th  .'Xve,.  N.  40th  Ave.  and  N.  Central 
Park  Ave.:  17.100  ft.  B,  M,  4  in,  x  6  in. 
creosoted  yellow  pine.  $820:  12.900  ft.  B.  M. 
2  in.  X  8  in..  2  in.  x  10  in.  and  2  in.  x  12  in. 
creosoted  vellow  pine.  $619;  630  sq.  yds. 
paving  blo"cks.  $1,166;  total.  $2,605;  The 
Jennison-W'right   Co. 

Following  are  the  lowest  bids  submitted 
to  L.  E.  McGann.  Commissioner  of  Public 
Works,  Chicago.  111.,  for  furnishing  and  de- 
livering at  the  Lake  St,  bridge,  1  wooden 
scow  according  to  plans  and  specifications, 
Great  Lakes  Dock  and  Dredge  Co.,  133  W. 
Washington  St.,  $4,800.  Bids  opened  August 
29, 

Following  are  the  lowest  bids  submitted 
to  L,  E,  McGann.  Commissioner  of  Pub- 
lic Works.  Chicago.  111.,  on  .\ugust 
29th  for  furnishig,  delivering  and  erect- 
ing structural  steel  and  iron  sidewalk  rail- 
ings for  N,  40th  .\ve.,  N.  48th  .Ave.  and 
N,  Central  Park  Ave.  bridges:  Southwest- 
ern .Architectural  Iron  Works,  2764  Hillock 
St,,  $2,177. 

Indiana. 

The  Commissioners  of  .Allen  County,  Fort 
Wayne,  Ind,,  have  decided  to  construct  a 
bridge  over  Junk  Ditch  on  Eckert  Ave.,  to  cost 
about  $1,000. 

Iowa. 

The  construction  of  a  $35,000  reinforced 
concrete  viaduct  over  the  Rock  Island  Railroad 
tracks  in  College  St..  Iowa  City,  is  being  agi- 
tated and  it  is  hoped  that  the  City  Council  and 
the  railroad  company  will  be  able  to  reach  an 
agreement  in  regard  to  paying  the  cost  of  the 
improvement. 

The  Chicago  &  Northwestern  Railroad,  ac- 
cording to  reports,  is  planning  the  construction 


•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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of    a    $-28,("H»    bridge    over    the    Sioux    cutoff 
near  Onawa,  la. 

Kansas. 

•J-Bids  will  be  received  until  noon,  Sept.  12, 
at  the  office  of  the  County  Clerk  in  the  Court 
House  at  Eldorado,  Kan.,  for  the  construction 
of  the  following  concrete  bridge  ni  Butler 
County.  A  deposit  of  $oO  mast  accompany  each 
bid:  Weidlein  Bridge:  Reinforced  concrete 
superstructure  consisting  of  two  .jO-ft.  spans, 
16-ft.  roadway.  Estimated  quantities :  Ap- 
proximately 154  cu.  yds.  of  concrete  and  35,000 
lbs.  of  steel.  Substructure  consists  of  two 
concrete  abutments  and  one  middle  pier  33  ft. 
6  ins.  high.  Foundations  are  on  solid  rock  in 
about  6  ft  of  water.  Crushed  rock  can  be  ob- 
tained at  Augusta  for  $1.00  and  $1.15  per  yd. 
Rubble  stone  delivered  at  bridge  site  for  about 
35  cts.  per  cu.  yd.  This  bridge  is  over  the 
Walnut  River  on  the  highway  between  Sec- 
tions 23  and  26,  Augusta  Township,  Butler 
County,  and  about  V2  mile  east  of  the  City  of 
Augusta.  More  detailed  information  relative 
to  price  and  location  of  suitable  stone  may  be 
had  from  Ed.  Weinlein,  Mayor  of  Augusta 
Plans  and  specifications  are  on  file  with  the 
County  Clerk  and  copies  of  the  same  may  be 
obtained  by  mailing  $1  to  the  State  Engineer, 
Manhattan,  Kan. 

®The  Board  of  Shawnee  County  Commis- 
sioners, Topeka,  Kan.,  awarded  the  contracts 
for  the  construction  of  the  Barker  bridge  near 
the  Shawnee-Jackson  County  line  on  the  Hoy! 
Rd.  and  tlie  Largent  bridge  1  miles  from 
Richmond  to  the  Massillon  Bridge  Co.,  Mas- 
silloii,  O..  at  $518  and  $731,  respectively. 

Plans  arc  now  being  drawn  up  in  the  office 
of  the  State  Highway  Engineer  at  Kansas 
Agricultural  College,  Manhattan,  Kan.,  for  the 
construction  of  35  concrete  bridges  in  the 
state. 

Maryland. 

®The  Commissioners  of  Howard  County. 
Ellicott  City,  Md.,  have  awarded  the  contract 
for  the  construction  of  the  new  bridge  over 
Cattail  Creek  on  the  road  between  Glenwood 
and  Daisy,  to  the  Lnten  Bridge  Co.,  York,  Pa., 
at  $1,095.'  The  structure  will  be  a  25-ft.  con- 
crete arch  with  Itj-ft.  roadway. 

It  has  developed  that  the  city  administra- 
tion of  Baltimore,  Md.,  will  not  decide  upon 
details  for  the  expenditure  of  the  $2,000,000 
Light  St.  bridge  loan  until  after  the  voters 
pass  on  the  proposition  in  Novemlier.  It  is 
planned,  however,  to  spend  $1,000,000  for  the 
construction  of  one  or  two  bridges  from  Ferry 
Bar  to  Brooklyn. 

Plans  for  the  construction  of  the  proposed 
new  bridge  over  the  Spring  Gardens  were 
shown  Aug.  19  at  the  office  of  the  Harbor 
Board,  Baltimore,  Md.  The  contemplated 
structure  is  to  be  a  double  structure,  con- 
nected by  a  roadway  3,000  ft.  long  on  the 
Baltimore  County  side.  The  first,  or  northern 
section,  extending  from  the  end  of  Light  St. 
to  a  point  in  the  vicinity  of  what  was  formerly 
known  as  Meter's  Park,  will  be  1,200  ft.  long. 
Then  will  come  the  roadway.  The  second  span, 
leading  from  the  southern  end  of  this  roadway 
into  Brooklyn,  will  be  800  ft.  long.  The  ar- 
rangement was  devised  by  the  Commission  oii 
City  Plan. 

Massachusetts. 
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ft.  above  river  at  center.  Three  different 
plans  accompanied  by  specifications  are  on  file 
with  the  aforesaid  County  Auditor.  Bids  will 
be  received  on  any  of  the  three.  At  the  same 
time  and  place  bids  will  be  received  from  any 
bidder  on  his  own  plans  and  specifications  for 
a  bridge  of  equal  service  and  durability  at  the 
same  location. 

Included  in  tlie  Permanent  Improvement 
fund  budget  prepared  for  1913  bv  City  Engi- 
neer Andrew  Rinker,  Minneapolis,  Minn.,  is 
an  item  of  $15,000  lor  the  repair  of  bridges. 

The  Duluth  Commercial  Club.  Uuluth, 
Minn..,  is  strongly  agitating  the  constriiction 
of  a  bridge  over  the  St.  Louis  River  at  Cham- 
ber's Grove.  Fond  du  Lac.  and  a  committee 
will  be  appointed  to  take  the  matter  up  with 
the  U.  S.  Government  and  the  county  au- 
thorities. 

The  Commissioners  of  Itasca  County, 
Grand  Rapids,  Minn.,  have  decided  to  advertise 
for  bids  for  the  construction  of  a  new  bridge 
over  the  Big  Fork  River  on  Road  No.  '28  to 
cost  approximately  $2,500. 

Missouri. 

.^  bill  will  be  introduced  in  the  Assembly 
sliortlv  providing  that  the  question  be  placed 
on  tlie  ballots  for  the  November  election  to 
issue  bonds  for  the  completion  of  the  .Mu- 
nicipal free  bridge  at  St.  Louis,  Mo. 

Montana. 

Residents  in  the  vicinity  of  Ulm,  Mont.,  are 
circulating  a  petition  to  be  filed  with  the 
County  Commissioners,  Great  Falls,  Mont., 
asking  for  the  construction  of  a  bridge  over 
the  Missouri  River  at  Ulm.  The  cost  of  the 
structure  will  be,  it  is  estimated,  about  $30,000. 

The  Commissioners  of  Sanders  County, 
Thompson,  Mont.,  have  appropriated  $10,000 
toward  the  necessary  amount  for  the  construc- 
tion of  a  wagon  bridge  over  the  Missoula 
River  on  the  Plains-Butte  Rd.  The  balance 
of  the  cost  will  be  raised  by  subscription. 

In  connection  with  the  construction  of  the 
new  line  west  through  North  Dakota  to  Great 
Falls.  Mont.,  the  Great  Northern  will  erect 
U  bridges  in  a  distance  of  '20  miles  between 
the  big  bridge  over  the  Missouri  River  at 
Elbowwoods  and  Cherry  Creek. 

Nebraska. 

.\  bill  has  been  jiassed  by  the  lower  house 
of  Congress  and  will  come  up  before  the 
Senate  shortly  for  the  construction  of  the 
Union  Pacific's  new  bridge  over  the  Missouri 
River  at  Omaha.  Nebr.  As  proposed  the  new 
bridge  will  be  a  two-track  structure,  similai 
to  the  present  bridge.  It  will  be  built  up- 
stream from  the  present  bridge  and  will  lead 
directlv  to  the  Union  station  yards,  obviating 
the  double  curve  which  now  exists  between 
the  bridge  and  the  station.  The  new  tracks  will 
run  in  almost  a  straight  line  from  the  waiting 
tracks  in  the  station  to  the  junction  with  the 
Council  Bluffs  vards.  accor<ling  to  present 
plans. 

New  Jersey. 


construction  of  a  new  bridge  spanning  the 
northern  end  of  the  Maurice  River.  The  pro- 
posed structure  is  to  have  a  draw  span. 

Gloucester  County  Engineer  Cattell,  Wood- 
bury. N.  J.,  has  received  the  approval  of  the 
War  Department  on  his  plans  for  the  construc- 
tion of  a  new  bridge  over  JIantua  Creek  at 
Paulsboro. 

The  Camden  County  Board  of  Freeholders, 
Camden,  N.  J.,  has  adopted  a  resolution  from 
the  Bridge  Committee  approving  plans  of  J. 
B.  Straus  for  the  constructicn  of  a  lift  or 
trunion  bascule  bridge  over  Newton  Creek 
at  Broadway  to  cost,  it  is  estimated,  about 
$()5.0oo. 

New  Mexico. 

®The  Board  of  Bernalillo  County  Commis- 
sioners. All)uquerque,  N.  Mex.,  has  awardec; 
the  contract  for  the  construction  of  3oo  ft.  of 
bridge  on  the  w'est  end  of  the  present  Barelas 
Bridge,  w-hich  was  partly  destroyed  by  the 
floods,  to  the  .Missouri  V.i'llev  Bridge  and  Iron 
Co.,  Leavenworth.  Kan.,  at  $5.90o. 


Mayor  C.  E.  Hatfield,  Newton,  Mass..  has 
under  consideration  what  action  he  will  take 
relative  to  the  reconstruction  of  Morse  St. 
bridge  between  Watertown  and  Newton.  Plans 
for  the  structure  have  been  prepared  by  C.  W. 
Leonard. 

Minnesota. 

•J-Bids  will  lie  received  until  3  p.  m..  Sept. 
21.  bv  J.  .\.  Erickson,  Chairman  of  Committee, 
at  the  office  of  the  County  .Auditor 
uf  the  County  of  Crow  Wing,  Court 
House,  Brainerd,  Minn.,  for  building_  a 
bridge  on  highway  across  Crow  Wing 
River  between  Sections  32  and  33,  Township 
133.  Range  29,  in  the  Counties  of  Cass  and 
Morrison.  The  bridge  is  to  be  280  ft.  long  3 
span,   It)  ft.   roadway  clear  floor  of  bridge  2o 


•{•Bids  will  be  received  until  3  p.  m..  Sept. 
9.  by  Committee  on  Roads  and  .Assessments 
and'Speedwav  of  the  Board  of  Chosen  Free- 
holders of  E'ssex  County.  312  Court  House. 
Newark,  N.  J.,  for  the  following  work  :  18-in. 
stonewared  pipe  and  basins  on  Central  Ave., 
Orange,  west  of  Essex  .\ve.  Reinforced  con- 
crete "pipe  culvert  on  Wooten  Rd..  Essex  Fells. 
Concrete  box  culvert  on  Willow  St.,  Bloom- 
field,  near  Glenwood  A\e.  Raising  parapet 
walls  and  building  inlets  on  four  culverts  on 
Gregory   Ave..   West   Orange. 

©The  Burlington  County  Board  of  Free- 
holders, Mount  Hollv,  N.  J.,  has  awarded  to 
the  Ferro  Concrete  Co.,  Harrisburg.  Pa.,  the 
contracts  for  the  construction  of  two  bridges, 
one  over  the  .\ssiscunk  Creek  at  Broad  St., 
Burlington,  N.  J.,  to  cost  $10,468,  and  the 
other  at  Pearl  St.,  to  cost  $15,723. 

Citizens  of  Millville,  N.  J.,  are  to  submit  a 
petition  to  the  Cumberland  County  Board  of 
Freeholders.   Bridgeton,   N.    T..   asking    for   the 

+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  kt  recently. 


New   York. 

Plans  for  the  erection  of  a  bridge  from  the 
Trinity  Bldg.,  Nos.  11-13  Broadway,  to  the  U. 
S.  Realty  Bldg..  tanking  in  Broadway,  Cedar,. 
Trinity  PI.  and  Thames  St..  New  York  City. 
New  York,  have  been  filed  l)y  F.  H.  Kimball. 
The  structure  is  to  be  built  at  the  top  of  the 
roof  parapet,  with  steps  leading  down  to  the 
roof  of  both  buildings,  and  will  be  constructed 
of  steel  framings,  with  ornamental  wrought- 
iron  panelling  and  facing.  The  United  States 
Realty  Company,  of  which  Wilson  F.  Kinnear, 
of  No.  Ill  Broadway,  is  president,  are  the 
owners,  and  the  cost  has  been  estimated  at 
$5,000. 

Ohio. 

•{•Bids  will  be  received  until  1  p.  m.,  Sept. 
19,  by  F.  L.  Ellenberger.  Clerk  County  Com- 
missioners, Elyria,  O.,  for  material  and  labor 
for  constructing  a  sub-structure  for  the  Co.x 
Bridge  in  Elyria  Township,  located  on  the 
.•\bbe  Rd.  about  2  miles  north  of  Elyria  City, 
in  accordance  with  the  plans  and  specifications 
to  be  furnished  by  T.  L.  Gibson.  County 
Surveyor. 

•J«Bids  will  be  received  until  11  a.  in.,  Sept. 
28.  by  John  F.  Goldenbogen.  Clerk  of  Com- 
missioners of  Cuyahoga  County.  Cleveland. 
O..  for  the  construction  of  bridge  pier  work 
per  Report  No.  2980,  Balustrade  for  Concrete 
Bridge  over  9  Mile  Creek,  Lake  Shore  Blvd., 
E.  Cleveland  Township,  in  accordance  with 
the  form  of  contract  and  specifications  to  be 
furnished  by  Frank  R.  Lander,  County 
Surveyor. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
'28,  by  John  F.  Goldenbogen,  Clerk,  Commis- 
sioners of  Cuyahoga  County,  Cleveland.  O.. 
for  the  construction  of  bridge  work  per  Report 
No.  2995.  Concrete  .-\rch.  Chagrin  River  at 
Bag  Factory,  Chagrin  I'alls  Township,  in  ac- 
cordance with  the  form  of  contract  and  speci- 
fications to  be  furnished  by  Frank  R.  Lander, 
County  Surveyor. 

•{•Bids  win  be  received  until  noon.  Sept.  13, 
by  Countv  Commissioners,  .'\lhert  Reinhardt 
Clerk,  Cincinnati,  O..  for  the  following  county 
work  :  Under  Specifications  No.  386— Concrete 
bridge  on  Cincinnati  and  Dayton  pike  in  Shar- 
onville.  Sycamore  Township. 

•{•Bids  will  be  received  until  10  a.  m..  Sept 
23,  by  Geo.  J.  Gearhart,  County  .\uditor,  Lan- 
caster. O..  for  masonry  for  bridge  over  Rush 
Creek  in  Berne  Township,  known  as  the  "Pin 
Bridge." 

4«.M1  bids  received  Aug.  24.  bv  the  Board  of 
Cuyahoga  County  Commissioners.  Cleveland, 
O.,  for  the  necessary  labor  and  material  for 
erecting  the  steel  arch  and  shoes  for  the  591-ft. 
span  of  the  Detroit-Superior  bridge  over  the 
Cuvahoga  River  have  been  rejected,  and  the 
work  will  be  readvertised  for  11  a.  m.,  Oct.  2. 
J.  F.  Goldenbogen  is  Clerk  of  the  Board.  F. 
R.  Lander  is  County  Surveyor. 

®The  contract  for  the  construction  of  the 
sub-structure  of  the  Cameron  Bridge  in  Wash- 
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ingtoii  Township,  Holmes  County,  U.,  has  been 
let  to  James  B.  Furdy,  Killlnick,  O.,  at  $-J,000. 
Bids  for  the  work  were  opened  Aug.  22  by  S. 
V.  Mast,  County  Auditor,  Millersburg,  O. 

No  bids  were  received  Aug.  -1,  by  the  Board 
■of  Cuyahoga  County  Commissioners,  Cleve- 
land, O.,  for  the  construction  of  terra  cotta 
balustrade  for  concrete  bridge  over  Nine- 
Mile  Creek,  Lake  Shore  Blvd.,  East  Cleveland 
Township.     The  work  will  be  readvertised. 

The  Commissioners  of  Coshocton  County, 
Coshocton.  O.,  have  under  consideration  ttie 
reconstruction  of  the  Cavaho  bridge  wdiich 
was  destroyed  by  the  floods  this  Spruig.  The 
old  bridge  consisted  of  two  steel  spans. 

Director  of  Public  Service  Covvell,  Toledo, 
O.,  has  asked  that  the  Council  provide  for  a 
bond  issue  to  furnish  funds  for  the  erection 
■of  a  new  bridge  over  the  Lake  Shore  tracks 
at  Sumner  St.,  to  replace  the  present  structure. 
A  two-span  bridge  would  cost  $73,11)8,  it  is 
estimated.  The  railroad  has  agreed  to  pay 
two  thirds  the  cost. 

The  Franklin  County  Commissioners, 
Columbus,  O.,  through  the  County  Engineer, 
are  now  making  an  investigation  of  all  the 
grade  crossings  in  the  comity  and  are  dis- 
cussing the  proposition  to  establish  a  policy  of 
eliminating  a  grade  crossing  each  year. 

At  a  recent  meeting  of  the  City  Council, 
Mansfield,  U.,  a  resolution  was  adopted  re- 
jecting the  single  subway  plant  and  directing 
that  plans  be  prepared  by  E.  A.  Merkel,  City 
Engineer,  for  two  large  subways,  one  at 
Fourth  and  the  other  at  Park  .^ve..  East,  .-^.s 
soon  as  new  plans  are  prepared  a  meeting 
will  be  held  to  discuss  the  proposition. 

Negotiations  are  underway  by  the  City  of 
Warren,  O.,  with  the  Erie  and  the  Baltimore 
&  Ohio  R.  R.  for  eliminating  the  crossings 
at  Highland  and  Tod  Aves..  by  the  erection  of 
overhead  crossings. 

The  Commissioners  of  Lucas  County,  To- 
ledo, O.,  have  authorized  the  County  Surveyor 
to  prepare  plans  and  specifications  for  the  im- 
provement of  14  bridges  as  follows:  Concrete 
retaining  wall  and  fill  for  bridge  over  ditch 
312  on  Dorr  at  Calvary  cemetery  in  Adams 
Township,  $."iOi,i.  Superstructure  and  back 
walls  for  bridge  over  Ten-Mile  Creek  on  the 
County  Rd.  in  .\dams  Township,  $3,3(10.  Con- 
crete abutment  for  bridge  over  Ten-Mile  Creek 
on  the  County  Rd.  in  .\daiTis  Township,  $3,19ti. 
Culvert  o\er  ditch  241  on  the  County  Rd.  in 
Monclova  Township,  $747.  Culvert  over  ditch 
287  on  the  County  Rd.  in  Oregon  Tow-nship. 
.$1,560.  Culvert  over  ditch  377  on  the  County 
Rd.  in  Swanton  Township,  -JOo  ft.  north  of 
the  Chicago  branch  of  the  Wabash  Railroad, 
$680.  Culvert  over  ditch  337  on  the  North 
and  South  Rd.  in  Waterville  Township.  $73.j. 
New  east  abutment  to  bridge  over  Swan 
Creek  at  the  Wabolt  farm  in  Waterville 
Township.  $2,9-io.  Superstructure  and  back 
walls  for  bridge  over  Ten-Mile  Creek  on 
Monroe  St.,  near  the  city  line  in  Washington 
Tow-nship,  S4,ou(i.  New  south  abutment  to  Ford 
St.  bridge,  over  the  canal  at  Maumee,  $'-!,0!l7. 
Creosoted  w'ood  block  floor  for  F'ord  St. 
bridge,  over  Canal  in  Maumee,  $400.  New 
floor  and  back  walls  for  bridge  on  Kingsbury 
St.,  over  the  canal,  in  Maumee,  $ili)8.  Culvert 
over  ditch  on  County  Rd..  in  Swanton  Town- 
ship, (!0  rods  north  of  Swan  Creek,  $4-50.  New 
liridge  on  County  Rd.  over  Cedar  Creek  in 
Jerusalem  Township,  $500. 

.A  conference  was  recently  held  by  a  delega- 
tion of  business  men  of  Conneaut,  O.,  with 
the  County  Commissioners  at  Jefferson,  O.,  in 
regard  to  the  construction  of  a  high  level 
bridge  at  Conneaut.  No  definite  action  was 
taken,  however. 

.\t  the  November  election,  Wooster,  O.,  the 
citizens  will  vote  on  the  question  of  accepting 
or  rejecting  the  proposition  of  the  Pennsyl- 
vania R.  R.  Co.,  for  the  elimination  of  the 
grade  crossing  at  the  station. 


Wagcmer  County,  for  the  furnishing  of  all 
material  and  labor  necessary  for  the  erection 
and  completion  of  four  bridges  in  Wagoner 
County,  Okla.,  located  as  follows :  One  on  the 
-Arkansas  River;  two  on  Verdigris  River;  one 
on  the  Grand  River.  General  plans  and  speci- 
fications will  be  on  file  in  the  offices  of  the 
County  Clerk  and  H.  H.  Heller,  County  En- 
gineer, after  Sept.  15th,  l!ll'i. 

Oregon. 

Location  surveys  have  been  completed  by  R. 
H.  Hollenbeck,  Engineer,  for  the  bridge  by 
which  the  electric  lines  of  the  Portland,  Eu- 
gene &  Eastern  Ry.,  Portland,  Ore.,  will  cross 
the  Willamette  at  Rocky  Reef,  a  point  about 
2  miles  northwest  of  Canby.  The  bridge  is 
to  be  constructed  of  steel  and  will  be  75  ft 
above  low  water  mark  as  required  by  the  Gov- 
ernment regulations  concerning  river  traffic, 
where  draws  are  not  maintained.  This  height 
will  allow  any  boat  operating  on  the  upper 
river  to  pass  under  the  bridge  at  any  watei 
stage.  The  steel  portion  of  the  new  electric 
railway  bridge  will  be  about  !'(tO  ft.  in  length, 
the  approaches  on  either  side  of  the  river  being 
of  wood  and  each  being  approximately  l,20ii 
ft.  in  length.  Soundings,  which  will  determine 
the  location  of  the  various  concrete  piers,  arc 
now  being  made  by  the  engineers  of  the 
company. 

Pennsylvania. 

®The  City  Council  of  Pittston,  Pa.,  recently 
awarded  the  contracts  for  the  construction  of 
two  culverts  to  McConville  &  Fitzpatrick  as 
follows:  Concrete  culvert  on  Plank  St.,  at 
$3,500;  culvert  on  Chapel  St.,  at  $4,000, 

®The  Vetter  Construction  Co.,  Meadville, 
Pa.,  has  been  awarded  the  contract  for  the 
construction  of  a  concrete  bridge  over  Mill 
Run  in  Grove  St..  Meadville,  Pa.,  at  a  bid  of 
$6,399.  Other  bids  for  the  w'ork  were  as  fol- 
lows:    B.  F.  Hewitt,  Jeft'erson,  O.,  $6,029;  W. 

E.  Morrison  &  Son,  Meadville,  Pa.,  $7,135. 

It  has  been  announced  by  the  Bureau  of 
Construction,  Pittsburgh,  Pa.,  that  plans  have 
about  been  completed  and  that  bids  will  be 
asked  shortly  for  the  construction  of  the 
Bloomfield  bridge  which  will  be  built  from 
Cayuga  St.  over  the  ravine  to  the  Melwood 
Ave.  district.  The  cost  of  the  work  is  esti- 
mated at  about  $500,000.  N.  S.  Sprague  is 
Superintendent  of  the  Bureau. 

The  Board  of  Surveyors  have  approve. 1 
plans  for  the  construction  of  a  concrete  arch 
bridge  spanning  the  tracks  of  the  North 
Pennsylvania  R.  R.,  at  66th  Ave.,  North,  Oak 
Lane,  Philadelphia,  Pa.  The  arch  will  be  4ii 
ft.  wide  and  will  have  a  clearance  over  the 
double  tracks  of   from   16  to  2ii   ft. 

Plans  have  been  approved  by  the  .Art  Jury 
and  endorsed  by  the  Board  of  City  Surveyors, 
Philadelphia,  Pa.,  for  the  construction  of  the- 
proposed  75-ft.  concrete  arch  bridge  over  the 
tracks  of  the  Pennsylvania  R.  R.  on  the  ex- 
tension of  66th  .Ave.  in  Oak  Lane.  The  cost 
of  the  structure  is  estimated  at  $30,000. 

The  following  bids  were  received  by  the 
.-Allegheny  County  Controller  and  Commis- 
sioners, Pittsburgh,  Pa.,  for  the  reconstruc- 
tion of  the  Seventh  and  30th  St.  bridges  over 
the  .Allegheny  River:  Pittsburgh  Construc- 
tion Companv,  Seventh  St.  span,  $44,iioii; 
Thirtieth  St.,  $27,0(10.  Capital  Construction 
Company,  Seventh  St.  bridge.  $46,962.  C.  M. 
Neil,  Seventh  St.,  $66,700;  Fort  Pitt  Bridge 
Companv,  Seventh  St.,  $57,OOu ;  Thirteenth 
St,  $32,900;  John  Eichleay,  Jr.,  Company, 
Seventh   St.,  $55,-240 ;   Thirteenth   St„  $.32,815; 

F.  .A.  Shellenberg  Companv,  Seventh  St., 
$55,240. 

South   Carolina. 


Oklahoma. 


4*Bids   will  be  received   until 
,  by  J.  F.  McFlroy,  Clerk 


.)  p.  m.. 


Oct. 


.At  a  meeting  of  the  Joint  Committee  of 
Streets  and  Railroads  at  the  City  of  Charles- 
ton. S.  C,  unanimous  action  was  taken  in 
granting  the  petition  of  the  Clyde  Steamship 
Company    for    the    erection    of    a    passenger 

'^indicates  a  contract  let  recently. 


Commissioners  of 

•J*  indicates  work  now  open  for  bids. 


bridge  from  its  new  terminals,  soon  to  be 
built,  over  Concord  St.  at  Vendue  Range 
sparing  the  passengers  the  danger  of  rolling 
trucks  and  drays  on  the  wharf  and  of  trains 
of  the  Charleston  Terminal  Company  on  Con- 
cord St.  The  construction  work  will  be  done 
under  the  supervision  of  J.  H.  Dingle,  City 
Engineer. 

The  U.  S.  Senate,  on  Aug.  20,  passed  a  bill 
authorizing  the  Commissioners  of  Horry 
County,  Conway,  South  Carolina,  to  construct 
a  bridge  across  Kingston,  Lake,  near  Conway, 
the  plans  to  be  subject  to  the  approval  of  the 
Secretary  of  War.  As  the  House  passed  the 
same  bill  yesterday  it  now  goes  to  the  Presi- 
dent for  his  signature. 

Tennessee. 

It  is  stated  that  all  arrangements  have  been 
completed  between  the  management  of  the 
Chicago,  Rock  Island  &  Pacific  R.  R.  and  the 
officials  of  Crittenden  County,  .Ark.,  and  of 
Memphis,  Tenn.,  for  the  construction  of  the 
proposed  railroad  and  highway  bridge  over 
the  Mississippi  River  at  that  point.  The 
matter  is  now  before  the  House  of  Represent- 
atives and  the  Senate.  The  cost  of  the  struc- 
ture is  estimated  at  about  $4,,500.000. 

Texas. 

S.Advices  from  Cuero,  Texas,  state  that  C. 
I.  Horton  has  been  awarded  the  contract  for 
the  construction  of  the  bridge  over  Clear 
Creek  at  $4,799.  The  -u-ork  will  be  completed 
by  January   1. 

.The  Attorney  General's  Department  has  ap- 
proved the  issuance  of  $1,990  of  bonds  foi 
the  construction  of  the  Frio  County  bridge. 
Pearsall.   Texas,  is   the  County    Seat. 

The  Attorney  General's  Department, 
Austin,  Tex.,  has  approved  the  issuance  ol 
$iO(i,MUO  ot  bonds  by  Baylor  County,  Seymour, 
Texas,  for  the  construction  of  public  road  im- 
provements. 

Utah. 

The  Engineering  Department  of  the  Denver 
&  Rio  Grande  R.  R.  has  submitted  to  the  City 
Commissioners,  Salt  Lake  City,  Utah,  com- 
pleted plans  for  the  construction  of  a  new 
viaduct  over  the  company's  tracks  at  Fifth 
West  and  Seventh  South  Sts.  J.  L.  Thomp- 
son, Salt  Lake  City,  Utah,  is  Supervisor 
of  Bridges  and  Buildings  of  the  railroad. 

Virginia. 

•I«Bids  will  be  received  until  11  a.  m..  Sept. 
10.  by  F.  L.  LaRue,  Clerk,  Board  of  Super- 
visors of  Bath  County,  at  Warm  Springs.  Va., 
for  building  two  steel  bridges,  one  oi  about 
(i(i-ft.  span  at  Mountain  Grove,  Va.'.  and  the 
other  about  r20-ft.  span  at  Williamsville.  Va. 
Contract  to  be  for  both  substructure  and  su- 
perstructure. Certified  check  for  S2.")(.i  must 
accompany  bid. 

It  is  reporter  that  the  Richmond.  Fred- 
ericksburg &  Potomac  R.  R.  and  Henrico 
County  b.ave  subscribed  enough  to  guarantee 
the  construction  of  a  $50,(i(iii  reinforced  con- 
crete bridge  over  the  Railroad  tracks  connect- 
ing the  Boulevard  with  the  State  Fair 
Grounds.  The  City  Council  of  Richmond. 
Va..  appropriated  $13,0('O  for  the  work  some 
time   ago. 

■Wisconsin. 

The  City  Council  of  Racine.  Wis.,  is 
planning  to  improve  the  Fourth  St.  bridge 
and  the  west  api)roach  by  building  a  new 
abutment,  replanking  the  bridge  and  placing 
cedar  block  pavement  at  the  west  approach 
at  an  estimated  cost  of  about  $3,000. 

It  is  reported  that  the  officials  of  the  Chi- 
cago &  Northwestern  Ry.  have  under  con- 
sideration the  construction  of  a  viaduct  over 
its  tracts  at  Grand  .Ave..  Kenosha,  Wis.  The 
cost  of  the  structure  is  estimated  at  about 
$150,000. 
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IRRIGATION,  DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

•|«Bids  received  Aug.  20  by  W.  E.  Lenon, 
Secretary,  Fourche  Drainage  District,  Little 
Rock.  Ark.,  were  considered  too  high  and, 
with  the  exception  of  a  contract  amounting 
to  about  $30,(100  for  ditching  let  to  Edgar  J. 
Hahn,  Little  Rock,  .Ark.,  were  rejected.  The 
work  is  now  being  readvertised  and  bids  will 
be  received  until  Sept.  18  as  noted  in  official 
advertisement  elsewhere  in  this  issue.  The 
new  bids  are  asked  on :  Main  Canal :  Length,  8 
miles,  base  86  ft.,  slopes  2  to  1,  maximum  depth 
22  ft.,  contains  1,115,000  cu.  yds.  Secondary 
Canal:  Length,  6  miles,  base  30  ft.,  slopes 
1  to  1,  maximum  depth  23  ft.,  contains  687,- 
000  cu.  yds.  North  Levee:  Length,  8  miles, 
crown  30  ft.,  maximum  height  22  ft.,  contains 
7.33,400  cu.  yds.  South  Levee :  Lengtli,  8 
miles,  crown  6  ft.,  maximum  height  22  ft., 
contains  435,600  cu.  yds.  The  above  canals 
and  levees  are  parallel  to  each  other  and  the 
material  from  the  canals  is  to  be  used  in  the 
levees.  Reinforced  Concrete  Culverts:  1  bo.x 
culvert;  length  624  ft.,  8  ft.  by  10  ft.,  con- 
tains 1,750  cu.  yds.  1  box  culvert,  length  500 
ft..  5  ft.  by  6  ft.,  contains  50o  cu.  vds.  Lund  & 
Hill,  20iy2  \V.  2nd  St.,  Little  Rock,  .A.rk.,  are 
the  engineers. 

California. 

®A.  D.  Ceeson,  Broderick,  Cal.,  has  been 
awarded  a  contract  at  $20,000  by  the  Trustees 
of  Reclamation  District  No.  817  for  the  build- 
ing of  three  miles  of  levee  on  the  north  side 
of   Bear   River. 

Advices  from  Colusa,  Cal.,  state  tliat  D.  .\. 
Newton  and  J.  F.  Mallon  have  been  circulat- 
ing a  petition  among  the  landowners  lying  be- 
tween Princeton  and  Colusa  asking  for  the 
formation  of  a  levee  district  containing  about 
15,000  acres.  The  proposed  district  begins 
at  the  Glenn  County  line  on  the  north  and 
extends  to  Cheney  slough  on  the  south.  An- 
other distirct  will  probably  be  formed  con- 
tinuing south  from  Cheney  slough. 

Illinois. 

^Bids  will  be  received  until  Seot.  20.  by  ^. 
\V.  Gardner,  Engineer.  Waterloo,  111.,  for  main 
ditch  work  from  the  Big  Lock  near  Ivy 
Landing  to  the  Moredock  Lake,  a  distance  of 
about  61,800  ft.  The  bottom  of  the  ditch  to  be 
22  ft.  at  the  lower  end  and  16  ft.  on  the  upper 
end,  the  slope  of  the  excavation  to  be  1  to  1. 

•J«Bids  will  be  received  until  Sept.  16.  by  the 
Commissioners  of  Banner  Special  Drainage 
and  Levee  District,  at  the  office  of  Oscar 
Heinrich,  County  Clerk,  Peoria,  111.,  for  the 
construction,  with  dredge  boats,  of  the  levee 
of  the  district.  The  work  to  be  done  will  con- 
sist of  about  !)11,700  cu.  yds.  of  excavation. 
The  levee  is  to  be  constructed  with  dredge 
boats  or  drag  line  boats,  commencing  at  both 
ends  at  the  same  time.  The  cross  section  of 
the  levee  is  75  ft.  wide  on  the  base,  an  aver- 
age height  of  10  ft.,  3  ft.  wide  at  the  top,  with 
a  slope  of  3  to  1  on  the  river  side  and  a  slope 
of  IV2  to  1  on  the  land  side,  and  is  about 
eight  miles  in  length  along  a  staked  course. 
The  right-of-way  will  be  furnished  to  the  con- 
tractor cleared  to  the  stump.  The  removal  of 
the  stumps  and  all  other  work  necessary  for 
the  construction  of  the  levee,  in  accord-'.n  "<; 
with  the  plans  and  specifications  will  be  ii 
the  contract.  The  kind  and  amount  of  work 
to  be  done  and  the  plans  and  specifications  for 
the  same  are  now  on  file  at  the  office  of  the 
County  Clerk  of  Peoria  County,  Illinois,  where 
the  same  may  be  seen  and  copies  of  them  can 
be  obtained  'at  the  office  of  W.  R.  Curran, 
Pekin,  111. 

Iowa. 


Louisiana. 

•J-Bids  will  be  received  until  2  p.  m.,  Sept. 
12,  by  the  Levee  Commissioners  of  the  Or- 
leans Levee  District,  Sidney  F.  Lewis,  Chief 
Engineer,  Suite  201,  New  Orleans  County 
Bldg.,  New  Orleans,  La.,  for  the  construction 
of  a  new  levee  station  to  Beha.  The  length  is 
11.800  ft.,  average  height.  11  ft.:  crown,  10  ft.; 
river  slopes.  3  in  1 ;  land  slope,  4  in  1.  Con- 
tents. 250,000  cu.  yds.  Work  is  to  be  started 
on  or  before  Oct.  1,  and  completed  by  Jan. 
15.  1914. 

•J«Eids  will  be  received  until  noon,  Sept. 
17,  at  the  office  of  the  Board  of  State  Engi- 
neers, Rooms  213-215  New  Orleans  Court 
Bldg.,  New  Orleans,  La„  for  the  construc- 
tion" of  the  following  named  levee  work 
in  Louisiana:  Goodrich  Levee.  East  Car- 
roll Parish:  Mississippi  River,  right  bank; 
enlargement;  approximate  contents,  150.000 
en.  vds.:  deposit  required.  $450:  bond  re- 
quired, $7,500.  Carolina  to  Wilknv  Glen 
Levee.  Mississippi  River,  right  bank;  Mad- 
ison Parish:  raising  and  enlarging;  approx- 
imate contents.  100.000  cu.  yds.:  deposit  re- 
quired, $350:  bond  required,  $5,000.  .Anchor 
Levee,  St.  John  Parish;  Mississippi  River, 
left  bank;  new  levee;  approximate  contents. 
65.000  cu.  vds.;  deposit  required.  $240;  bond 
required,  $3,500. 

®Bids  were  opened  Aug.  29  by  the  Board  of 
State  Engineers.  G.  W.  Lewes.  Secretary. 
New  Orleans.  La.,  for  five  contracts  for  levee 
work,  the  low  bids  received  being  as  follows: 

Contents.  Low  bid. 
Name    of    Contract.              Cu.  yds.  Cts. 

Goodrich    l.iO.Onn  • 

Carolina   to   Willow   Glen...   lOO.OuO  2<.5t 

Clacett     30.011(1  24.40t 

Anchor   ■■ °^-'""'  -'"* 

Deer    Range 115.000  24.05 

•No  l)ids  received.  tBlds  rejected.  tAwarded 
to  R  T  Clark,  Natchez.  Miss.  §.\warded  to 
Dameron  White  Co.,  Ltd.,  Baton  Rouge.  La. 

.Ml  bids  received  Aug.  29  by  the  5th  Louisi- 
ana Levee  District  on  five  contracts  for  levee 
construction  were  rejected.  The  low  bids  on 
this   work   were  as    follows : 

Contents. 

Contract.  Cu.  yds.  Cts. 

Burwell     23.000  31 M. 

McAlpin    70.000  33% 

Alabama     fO.OOO  31 V6 

Elton    60,000  • 

Willow    Point  Loop 400,000  37.90 


•No  bids. 

®C.  Henritzy,  Ncster.  La.,  has  been  award- 
ed the  contract  by  the  U.  S.  Engineers  at  New 
Orleans  for  rebuilding  the  levee  at  Cannon 
Crevasse;  John  W.  Noble.  Fayette.  Miss., 
was  awarded  the  contract  for  rebuilding  the 
levee  at  Ashland. 

The  Board  of  -State  Engineers.  F.  M.  Kerr, 
Chief  Engineer.  New  Orleans,  La.,  is  consid- 
ering two  plans  for  improving  the  Bavou 
Lafourche  dam.  One  is  to  construct  a  new  dam 
some  200  ft.  closer  to  the  river  than  the  present 
embankment,  locating  it  on  the  extensive  bat- 
ture  formed  on  the  river  side  of  the  dam  since 
the  closing  of  Bayou  Lafourche.  .Another 
plan  is  to  dig  a  trench  at  the  base  of  the  pres- 
ent dam.  on  the  river  side,  and  to  drive  a  rov.- 
of  sheet  piling  in  this  trench  across  the  entire 
width  of  the  dam,  after  which  the  trench 
would  be  filled  with  some  material  other  than 
the  loose  sand  which  now  constitutes  the 
foundation   of  the  dam. 

•J«Bids  will  be  received  until  noon,  Sept. 
17.  by  Board  of  State  Engineers,  New  Or- 
leans' Court  Bldg..  New  Orleans.  La.,  for 
raising  and  enlarging  the  following  lines 
of  le\-ee  on  the  right  bank  of  the  Missis- 
sippi River,  in  Desha  County,  .Arkansas: 
.Amos  Bayou  to  Opoosum  Fork  Levee — 
Section  1.  Stations  0  to  100;  approximate 
contents.   120.000  cu.  yds.;  deposit  required. 


•J«Bids  will  be  received  until  noon,  Sept. 
6,  by  G.  H.  Getty,  County  .Auditor.  Boone.  la., 
for  constructing  County  Drain  No.  75.  This 
is  a  tile  drain,  estimated  to  cost  $15,275. 

•J" indicates  work  now  open  for  bids,    ©indicates  a  contrac 


$375;  bond  required,  $6,000.  Section  2,  Sta- 
tion 100  to  200;  approximate  contents,  120,- 
000  cu.  yds.;  deposit  required,  $375;  bond 
required,  $6,000.  Section  3.  Station  200  to 
300:  approximate  contents.  120.000  cu.  yds.; 
deposit  required.  $375;  bond  required,  $6,- 
000.  Section  4,  Station  ,300  to  350;  approxi-  ' 
mate  contents.  80.000  cu.  yds.;  deposit  re- 
quired. $275:  bond  required.  $4,000.  Pro- 
posals will  be  received  on  any  one  or  more 
sections  separately,  or  on  the  entire  work 
as  a  whole.  Cash  or  certified  check  to  the 
amount  named  as  deposit  must  accompany 
each  proposal.  Terms  of  payment — Cash. 
Other  information  as  to  location,  character 
of  work,  manner  of  submitting  proposals, 
execution  of  contract  and  bond,  and  time 
of  be,ginning  and  completing  work,  as  well 
as  blank  forms  for  sulnnitting  proposals, 
may  be  had  on  application  to  the  Board  of 
State  Engineers,  or  to  T.  B.  Gilbert,  Jr., 
President.     H.  .A.  Mangham.  Secretary. 

^•Bids  will  be  received  until  noon,  Sept. 
17,  by  Board  of  State  Engineers.  New  Or- 
leans Court  Bldg..  New  Orleans.  La.,  for 
the  construction  of  the  following  named 
levee  work  on  the  Mississippi  River,  right 
bank:  Burwell  Levee,  East  Carroll  Parish; 
repairs;  approximate  contents.  23.000  cu. 
vds.;  deposit  required.  $135;  bond  re<|uired. 
"750.  Mc.AIpin  Levee,  East  Carroll  Parish: 
search  ditch  and  river  side  enlargement; 
approximate  contents.  70.000  cu.  yds.;  de- 
posit required,  $250;  bond  required,  $3,500. 
.Alabama  Levee.  East  Carroll  Parish:  new 
levee;  approximate  contents.  40,000  cu. 
yds.:  deposit  required,  $175;  bond  required, 
$2,000.  Elton  Levee.  East  Carroll  Parish; 
enlargement;  approximate  contents.  65,000 
cu.  yds.;  deposit  required,  $240:  bond  re- 
ciuired.  $3,500.  Willow  Point  Loop  Leyec. 
East  Carroll  Parish;  raising  and  enlarging; 
approximate  contents.  400.000  cu.  yds.;  de- 
posit required.  $850;  bond  required,  $20,000. 
Cash  or  certified  check  to  the  amount 
named  as  deposit  must  accompany  each 
proposal.  Other  information  as  to  location, 
character  of  work,  terms  of  payment,  man- 
ner of  submitting  proposals,  execution  of 
contract  and  bond,  and  the  time  of  begin- 
ning and  completing  work,  as  well  as  blank 
forms  for  submitting  proposals,  may  be 
had  on  application  to  the  Board  of  State 
Engineers,  at  New  Orleans.  La.,  or  to  J.  T. 
McClellan.  president.  Tallulah.  La.  N.  H. 
Lewis,    Secretary.   Tallulah.    La. 

Massachusetts. 

Bids  were  opened  Aug.  2(3  by  the  State 
Board  of  Health,  X.  H.  Goodnaugh,  Chief 
Engineer.  State  House,  Boston,  Mass.,  for  the 
improvement  of  the  Neponset  River.  .All  of 
the  bids  exceeded  the  legislative  appropria- 
tion, and  consequently  were  rejected.  The 
unit  bids  received  were  as  follows,  (1)  standing 
for  bid  of  Barge  Canal  Construction  Co.,  150 
Nassau  St..  New  York  City;  (2)  Eastern 
Dredging  Co..  247  Atlantic  Ave.,  Boston, 
Mass.;  (31  Michael  Meehan,  24  Oakdale  St., 
Jamaica   Plains,  Mass.: 

(1)  (2)  (3) 

Excavatine:     170.000     cu. 

vds.    mud.    etc $0.42         $0.03         $0.60 

Excavating     100,000     cu. 

yds.    gravel    and    hard 

inaterial    JO  .73  .■.S 

Excavating  1,000  cu.  yds.  

ledge    rock    7.50         13.00         15.00 

Totals    $l.".s,900  Si.lij.aoo  $2r>7.000 

Minnesota. 

®Carl  C.  Knudson,  Delavan.  Minn.,  has  been 
awarded  the  contract  for  constructing  County 
Ditch  No.  11  of  Fairbai'lt  Countv.  The  work 
is  all  tile,  requiring  1.600  ft.  of  8-in.  tile,  1,900 
ft  of  lO-in.  tile,  1.400  ft.  of  12-in.  tile.  2,600 
ft.  of  14-in.  tile.  6.400  ft.  of  1.5-in.  tile,  and 
2,138  ft.  of  16-in.  tile.     Bids  were  opened  .Aug. 

t  let  recently. 
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"^     V,    Ar ^  '"'  *^°""'-^'  "^""^''°'"'  ^'""^  '°^^'*-      ^'■°'"     original      Contract      Xo.     70. 

Earth,   Minn.  sheets  4  to  8  inclusive;   new  sheets   1    to  3 

OMarklanl  &  Arthur,  Fairmont,  Minn.,  have  inclusive    and   9   to    11    inclusive.      Contract 

been  awarded  the  contract  at  $4,058   for  con-  ^»o.  71-A — Champlain  Canal,  Section  1:  For 

structing   County    Ditch    No.    Id   of   Faribault  completing  the  construction  in  the  Hudson 

County.    This  is  a  tile  ditcli  requiring  1,100  ft.  River  of  Lock  and  Dam  No.  1  above  Water- 

of  8-in.  tile,  3,.500  ft.  of  10-in.  tile,  4,00i)  ft.  of  iord,   and   dredging   from    Lock     No.     1     to 

1-2-in.  tile,  4.400  ft.  of  14-in.  tile,  and  2,210  ft.  Lock  No.  2,  with  all  appertaining  construc- 

of  l(i-in.  tile.     Bids  were  opened  Aug.  28.  tion ;  length,  about  3.96  miles;  47  sheets  are 

as  follows;     From  original  Contract  71-    8 

Mississippi.  12,   14,  21,  24  to  27  inclusive,  29  to  43   in- 

-T-u      -r  r-     ^      ^-        r-        n, ,        ,.  elusive,   and   A   to   D   inclusive;   new   sheets 

The   Tetmessee    Contractmg   Co.,    Memphis,  i  to  7  inclusive;  9  to  11   inclus  ve;  U    15  to 

Tenn.    at  $2.1o  per  cord,  was  the  only  bidder  20  inclusive;   22,  23   and   28.      Contract   No 

Aug.   20   for    a.rn,shing  the  Mississippi  R.ver  72-A-Champlain     Canal.    Section     1 ;      For 

Commission,   Third    District,   Vicksburg,   with  completing  the  e.xcavation  of  a  channel  in 

00,000   cords   of   willow   brush   and   poles    for  the  Hudson  River  and  performing  work  in 

bank  revetment  work.  cidental  thereto,  from  Lock  No.  2  to  Lock 

Bids    were    opened    Aug.    20    at    Vicksburg,  No.  4,  and  for  completing  the  construction 

Miss.,   by   the    Mississippi    River   Commission,  of  the  upper  approach  wall  of  Lock  No.  3; 

Third    District,    for    furnishing    about    50,000  length,  4.1   miles.     Sheets    1   to   14  inclusive 

cu.   yds.   of   stone    for   bank   revetment   work.  and  Sheet  A.     Plans  may  be   seen  and  de- 

For  delivery  by-  rail  at  Helena,  Ark.,  of   (1)  tailed   specifications,   engineer's   estimate   of 

30,000  cu.  yds.  on  river  bank  and    (2)   30,000  quantities,   proposal    blanks,    form     of    con- 

cu.  yds.  on  U.   S.  barges,  the  bids  per  cu.  yd.  tract  and  bonds  required  and  other  informa- 

were    as    follows:      Zeb    Ward,    Little    Rock,  tion  for  proposers  mav  be  had  at  the  office 

Ark.,    (1)    $1.75,    (2)    $2.08;   James   B.   Miles,  of  the  Superintendent"  of  Public  Works    at 

Jr.,  Helena,  Ark.,   (1)  $1.85,   (2)  $2.10;  A.  L.  Albany,  N.  Y.,  at  the  office  of  the  Assistant 

Martin.    London,    Ark.,    (1)    $3.85,    (2)    $3.85.  Superintendent   of   Public    Works    for     the 

For   delivery     by     rail     at   Greenville,   Miss.;  Middle  Division  at  Syracuse,   N.  Y.;  at  the 

Christie    &   Lowe,   410   Interstate    BIdg.,    New  office    of    the    Assistant    Superintendent    of 

Orleans,   La.,   bid   $2.15   per   cu.   yd   on   50,000  Public  Works  for  the  Western  Division  at 

cu.    yds.    on    river    bank,    and    $2.45    per    cu.  Rochester,    N.    Y.,   and   at   the   canal   office, 

yd.  on  a  like  amount  on  U.  S.  barges.    Foster-  Spauldmg's      Exchange.      Buffalo,      N.      Y. 

"Creighton-Gould    Co.,     Nashville,    Tenn.,    bid  Copies   of  detailed   plans  or  drawings   mav 

$2.20  per   cu.  yd.  on  30,000  cu.  yds.  on   river  ^^   obtained   from   the   State    Engineer   and 

bank,  and  $2.50  per  cu.  yd.  on  30,000  cu.  yds.  Surveyor   at  Albany,   N.   Y.,  upon  payment 

on  U.  S.  barges.    For  delivery  by  rail  at  Delta  'o  him  of  the  cost  of  producing  them. 
Point,  La.,  Eskald  &  Alexander,  834  Audobon  M/-.rtVi   r'or-^lJr,^ 

Bldg,,  New  Orleans.  La.,  bid  $2.42  per  cu.  yd.  INOrtn  t^arolma. 

on  10,000  cu.  yds.  on  river  bank.     For  delivery  •J'Rids    will    be    received    until    noon.    Sept. 

by   river  of  20,000     cu.     yds.   on   contractor's  17.    by    John    A.    Scott.    Secretary    Board    of 

barges   the   Huntington   &   St.   Louis   Towboat  Drainage  Commissioners   of   Big   Cold   Water 

Co..    Cairo,    111.,    offered    the    following    bid:  Drainage   District,   at   Clerk   of   Court's   Office 

Delivered  between  White  River  and  Arkansas  in  Concord,  N.  C,  for  ditching  Big  Cold  Wa- 

City,  $2.49;  between  .Arkansas  City,  Ark.,  and  ter  Creek,  running  one  mile  east  of  Concord, 

Greenville.    Miss.,    $2.60;    between    Greenville,  N.  C.     Plans  and  specifications  of  ditch  are  on 

Miss.,    and   Lake    Providence,    La.,   $2.G5 ;    be-  Me  with   Clerk   Superior   Court  for   Cabarrus 

tween    Lake    Providence,   La.,    and   Albemarle  County.     Approximate  amount  of  excavation 

Bend,  Miss.,  $2.67.  is  237,000  cu.  yds.  Work  to  he  completed  with- 

The   following  bids  were   received   Aug.   20  '"  '^'^^^  months, 
by   the   Mississippi   River   Commission,   Third  Ohio. 

^h'^'t'^oq  Jnn''f  """FsA  ik"^ ■'  f  ^°',   ^""""'^hing  gids  were  opened  Aug.   21   bv  the  Director 

about  23NO,obu.( 80  lbs.)   of  coal.   (1)   being  ^f   Public    Service.   Davton.    O.."  for   improve- 

bid  ot  \\  est  Kentucky  Coal  Co     Sturgis.  ky.,  „,ents  to  the  Miami  Riv'er,  including  a  straight- 

on  Tradewater  coal     rom  West  Kentucky  Dis-  ening  project  and  a  levee  boulevard  in  South 

trict.    Sturgis.    and    (2)    bid   of   Monongahela  p^,,^.    Qebhart  &  Kline.  Davton,  O.,  bid  $385,- 

River   Consolidated   Coal   &   Coke   Co.     Ph.la-  oiio   on    the   work   and   the  "Central    Dredging 

delph.a.  Pa.,  on      coal  from  Pittsburgh  mines  Co..  Cleveland.  O..  bid  $380,000.     The  city  hal 

of   company   along    the    Monongahela     River.  j;W7,S40  available  for  the  w^rk. 
and  on  T   coal   from   Cypress   Creek  mines  or 
company  at  DeKoven,  Ky.  Oregon. 

Places  of  tlelivery  and  (1)  (2)  bj^j  ooened     \us    "0    bv    the    IT     S 

estimated  ciuantities.  Cts.  Cts.  „     I  •  "l^^nea    -"^ug     -u    D\     tne    u.    s. 

Mouth  of  White  River,  Ark. —  Reclamation    service   at    Klamath    Falls,   Ore., 

2S.00U  bus.  for  the  completion  of  the  Griffith,  Poe  Valley 

PH?e  for 'S  r°u'^-coai;:::;:;::::  lit       :::  ^"^^  "i;^^.^^'^<=  '^*5"'s  ^he  work  caiis  for 

Greenville,   Miss. —  about   3(10,000  cu.   yds.   of   excavation.      Maney 

154,000  bus.  Bros.,   Boise,   Idaho,   at  $67,212   were  the   low 

Price   for   lump    coal lU,         .(  14*  bidders. 

Price  for  mine  run  coal 10%        )  13*  Memphis  and  Vicinity. 

Vicksburg.  Miss.—  (regul.^r    CORRESPONDENCE.) 

Price    for    lump    coal (  16« 

_  .       .,  .  (  14"''  M.  J.  Reach  has  returned  to  the  city  from  a 

Price  for  mine  run  coal (  lo*  ^^„_^^^.    ..a^atjon.    spent    with    hi.     family    at 

Additional    cliarge    for   delivery    in  Waukesha,  Wis.    Mike  is  looking  fine,  and  says 

,  ?i'.'.'?    ■■,■■•■,- •, ,• ^'S  1  his  rest  has  made  him  feel  bet'er  than  he  has 

U.   S°"boa'ts'"'^.''..       .     ^".    *"■   *"  s/10  1  '"  a  '°"g  t'"^^-     O"  h'5  '"P  '^o™^''  he  was  on 

the  Panama  Limited  train  which  was  wrecked 

New   York.  near   Centralia.   111.,   but   Mike   pulled  througli 

4-Bids  will   be  received  until  noon.   Sept.  ^"^"nnH ''l,,' I-""  H     '^^u  l"'°"  he  gives   for 

24;^by   Duncan   W.   Peck.   Supt.    of    Public  ^'"Jf},  [""'h  ''J^'i  ^;f"  l'™"'"  ^•^'°™'     Y°" 

Works.   Albany.    N.   Y..    for   improving   the  ^^nt  kill  an  Irishman. 

New  York  State   Canals,  as  follows:     Con-  A-   E.    Parker,   levee  contractor,   was  in   the 

tract   No.   56— Champlain   Canal,   Section   2:  '^•t>'  recently.     Parker  says  that  his  levee  con- 

For    imnroving    the    Glens     Falls     feeder;  "'^'^t   =>'   Ferguson,   .\rk.,   is  being  ru.shed   for 

length  7.25   miles;   sheets   1   to  60  inclusive,  a"    he   is   worth,    and   will   be    finished   easily 

Contract  No.  70-.^— Champlain   Canal,   Sec-  within  the  contract  time.     He  also  says  he  ex- 

tion   1:     For  completing  the   excavation   of  P«'^ts   to    make   a   nice    lot   of    money   on   the 

a    channel    in    the    Hudson    River   and    per-  work. 

forming     work     incidental      thereto      from  Guy  Shuford,  of   Shuford  Brothers,  is  well 

Waterford    to    Lock    No.    1;    length    about  pleased    with    the    progress    of    the    work    at 

3.32  miles.     Sheets  1  to  11  inclusive,  as  fol-  Wyanoke,  Ark.     Guy  was  in  the  city  recently, 

4* indicates  work  now  open  for  bids,    ©indicates  a  contract 


buying  up  some  new  harness.  He  says  that 
his  Old  Neds  arc  on  the  jump  so  much  that 
they  wear  out  harness  as  fast  as  he  can  buy- 
it,  but  he  has  no  objection  to  that,  with  the 
amount  of  dirt  they  are  moving. 

Big  Ed  Mosely  was  in  town  recently  looking 
hale  and  hearty.  Ed  was  on  such  a  jump  that 
he  did  not  have  time  to  talk,  so  no  informa- 
tion could  be  obtained  as  to  his  progress  in 
Texas,  where  he  is  working. 

Building  records  in  Memphis  stand  fair  to 
establish  a  record  for  this  season.  During 
-Augiist  nearly  a  million  dollars'  worth  of 
building  was  started,  and  contractors  in  this 
line  of  business  are  working  constantly.  Dur- 
ing the  coming  week  contracts  will  be  award- 
ed for  the  construction  of  an  immense  fac- 
tory for  the  Ford  Motor  Co.  Plans  for  this 
building  were  drawn  up  by  G.  M.  Shaw  of 
Memphis.  The  McDonald  Automobile  Com- 
pany will  let  contract  for  a  new  garage  in  a 
few  days,  from  plans  by  Chas.  Pfeill.  Foun- 
dation work  is  in  full  progress  on  the  new 
addition  to  the  Bank  of  Commerce  &  Trust 
Company,  and  altogether  it  appears  that  all 
previous  records  will  be  shattered.  Things  in 
Memphis  are  certainly  on  the  hum. 

T.  H.  Tutwiler.  President  of  the  Memphis 
Street  Railway  Company,  returned  recently 
from  a  month's  vacation  in  Virginia,  and  has 
announced  that  the  street  railway  improve- 
ments, consisting  of  the  construction  of  sev- 
eral uptown  loops,  will  be  rushed  with  all  pos- 
sible speed.  He  also  states  that  during  this 
fall  new  rolling  stock  will  be  purchased  in 
consideratble  quantities. 

W.  K.  Kavanaugh,  President  of  the  Lakes- 
to-the-Gulf  Deep  Waterways  Association,  has 
issued  a  call  for  a  meeting  of  this  body  at 
Little  Reck  during  Sept.  24.  25  and  26.  'Mr. 
Kavanaugh  says  that  many  noted  men  and 
expert  drainage  engineers  would  address  the 
meeting.  Some  of  the  speakers  will  be  Col. 
Roosevelt  and  Gov.  Wilson.  Mr.  Kavanaugh 
expects  this  convention  to  surpass  anv  pre- 
viously held,  and  says  that  many  important 
matters  will  be  brought  up  for  discussion 

W.  P.  Enis.  G.  i\I.  McCarley  and  G.  L.  Hol- 
ley.  of  the  Highway  Commission  of  Prentiss 
County.  Mississippi,  have  called  for  bids  to 
be  received  on  the  14;h  of  September  for  the 
improvement  of  about  twenty-five  miles  of 
road  in  this  district.  Plant  and  profiles  are 
on  file  at  the  following  places.  Chancery 
Clerk  of  Prentiss  County,  at  the  office  of  X. 
.\.  Kramer.  Engineer.  \IagnoIia.  Miss.,  and 
also  with  G.  L.  Hollev,  Secretary  of  the  Dis- 
trict. 

Work  is  in  full  swing  on  the  construction  of 
a  drainage  canal  at  Coldwater,  Miss.,  for  the 
purpose  of  draining  storm  w-ater  away  from 
the  outskirts   of  the  town. 

Major  E-  M.  Markham  arrived  in  Memphis 
Friday  morning,  to  succeed  Major  Clarke  S. 
Smith  in  charge  of  the  Government  offices 
here.  Major  Smith  will  leave  in  a  few  days 
for  St.  Louis,  to  take  charge  of  dredging 
operations  on  the  river,  and  his  many  friends 
around  Memphis  hear  of  his  departure  with 
regret.  Major  I\Iarkham  is  a  noted  expert  in 
his  Jine.  and  will  carry  out  the  work  started 
in  first-class  form,  and  well  pleased  with  the 
condition  of  affairs  as  turned  over  to  him. 

L.  B.  Tigrett,  of  Jackson,  Tenn..  has  been 
chosen  as  the  head  of  the  Birmingham  & 
North  Western  R.  R.  at  a  meeting  of  the  di- 
rectors recently.  C.  E.  McNear  was  chosen 
vice-president  and  R.  F.  Spragins.  of  Tackson, 
will  retain  his  office  of  general  counsel.  Mr. 
Tieret  says  that  the  road  is  in  splendid  con- 
dition, both   financially  and  physically. 

Texas. 

+Bids  will  be  received  until  noon,  Sept. 
18  (readvertiscment).  by  T.  W.  Carlton.  Secre- 
tary, Br.izoria  County  Drainage  District  No. 
3.  at  .-Uvin.  Texas,  on  the  following  work  in 
Brazoria  County  Drainage  District  No.  3 : 
111,0.56  cu.  yds.  of  dry  excavation  (open 
ditches),  23,000  cu.  vds.  of  wet  excavation  (im- 
provement of  sloughs).  8.n(i6  cu.  yds.  dry  ex- 
cavation; open  ditches  in  the  town  of  Alvin ; 
5,900    ft    of    storm    sewer,    together   with    18 

let  recently. 
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catch  basins,  in  the  town  of  Alvin.  Coi)ies  of 
maps,  profiles,  contracts  and  specifications  can 
be  seen  in  the  office  of  T.  W.  Carlton,  Secre- 
tary, at  Alvin.  A.  R.  Leckie.  Drainage  En- 
gineer. 


Washington.  the    course    of    the     Skvhonli^ll      River    near 
®F.   K.   Ffolliott,  Everett,   Wash.,  has  been  Starttip.     The  other  bids  were:     Everett  Con- 
,    ,     ,                              ..A^A-   ,        1       c-  struction    Co.,   $!l,-'!)8:    International   Contract- 
awarded    the   contract   at  $9,00o   by   the    Sno-  jng    Co.,    $ll..'i.3.i:      Puget      Sound    Bridge    & 
hoinish    County    Commissioners    for   changing  Dredge  Co.,  $17.17-5. 
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Arizona. 

•I»Bids  will  be  received  until  4  p.  ni..  Sept. 
23,  by  V.  A.  Thompson,  Supt.,  Water  De- 
partment, Phoenix,  Ariz.,  for  furnishing  70 
4-in.  and  30  6-in.  fire  hydrants.  All  hy- 
drants to  open  to  the  left,  this  to  be  indi- 
cated by  an  arrow  on  top  of  the  valve.  Hy- 
drants must  measure  3  ft.  from  ground  sur- 
face to  bottom  of  connecting  pipe.  Four- 
inch  hydrants  must  have  •j%-in.  internal  di- 
ameter of  stand  pipe,  with  connection  at 
bottom  for  4-iii.  cast  iron  pipe  and  shall 
2',l.-in.  nozzles  and  1-4-in.  steamer 
Six-inch  hydrants  must  have  8-in. 
diameter  of  stand  pipe,  with  con- 
at  bottom  for  6-in.  cast  iron  pipe 
and  shall  have  3  2y>-m.  nozzles  and  1  4-in. 
steamer  nozzle.  The  distance  from  curli 
line  to  steamer  nozzle  shall  be  sufficient  to 
allow  cap  to  be  removed  with  wrench  6f 
proper  length  without  interference  from  the 
sidewalk  or  ground.  The  threads  and  op- 
erating nuts  of  all  hydrants  must  conform 
to  the  Phoenix  Standard.  Proposals  must 
1)6  accompanied  l)y  certified  check  for  5  per 
cent  of  the  amount  of  the  bid,  made  pay- 
able to  Frank  Thomas,  City  Recorder,  and 
must  state  date  of  delivery. 

California. 

Petitions  ha\e  lecn  filed  with  the  County 
Board  for  an  election  to  vote  on  a  proposition 
to  form  and  bond  a  water  district  for  the  es- 
tablishment of  a  municipally  owned  water 
system  at  Richmond,  Cal.  J.  11.  .Martinez, 
Cal.,    is    County    Clerk. 

The  Public  Service  Commission  has  ap- 
proved specifications  for  the  new  water  works 
system  for  San  Pedro,  Cal.,  Wilmington  and 
Terminal  Island,  which  were  prepared  by 
William  Mulhollaiid,  Chief  Engineer  of  the 
Aqueduct  and  Water  Department.  The  cost 
of  the  work  is  estimated  at  about  SltjO.OOd. 
The  plan  includes,  besides  the  laying  of  all 
necessary  new  pipes  to  replace  those  worn 
out,  the  installation  of  a  4,nnO,l)i)il-gaI.  pump- 
ing engine,  a  1,-JOO-ft.  air  compressor  and  two 
250-hp.  boilers.  Special  arrangements  are 
made  for  the  caring  of  Terminal  island  in 
that  large  submerged  flumes  will  be  run  to 
different  parts  of  the  Island  with  the  neces- 
sary capacity  and  pressure.  It  will  be  also  ar- 
ranged that  additional  mains  to  the  island  can 
be  laid  as  the  service  requires. 

Board  of  Trustees,  Oceanside,  Cal.,  has 
ordered  the  construction  of  a  7.50,000-gal.  con- 
crete reservoir  and  the  City  Engineer  is  now 
preparing  plans  for  the  same. 

.At  a  recent  meeting  of  the  City  Trustees. 
Woodlawn,  Yolo  County,  Calif.,  J.  L.  Flana- 
gan of  Sacramento,  who  purchased  a  tract 
of  land  in  the  city,  filed  a  map  showing  the 
proposed  subdivisions,  streets  and  alleys.  The 
city  will  shortly  commence  work  on  the  ex- 
tension of  loth  water  and  sewers  to  the  new 
tract. 

An  application  was  liled  with  the  Railroad 
Commission  recently  by  the  Domestic  Water 
Co.  of  Santa  Maria,  Calif.,  for  permission  to 
issue  '2't('  shares  of  stock  at  $lno  per  share  and 
bonds  amounting  to  $10-j,0ilii.  It  is  planned  to 
issue  $75,(11111  in  bonds  at  once,  and  $:r!tl,OlH) 
at  a  later  date.  Part  of  the  money  will  be 
scent  for  pu'-chasing  the  Santa  Maria  Water 
Co.  and  the  balance  for  making  the  proposed 
extensions. 

\  movement  has  been  started  by  citizens  of 
Richmond,  Calif.,  to  form  a  water  district 
and  obtain  a  niuniciDally  owned  water  system. 
The  enlarging  of  the   boundaries  of  the   dis- 


trict so  that  San  Pablo  valley,  into  which  San 
Pablo  Creek  runs,  may  be  embraced,  will 
give  opportunity  for  a  supply  that  will,  do 
for  a  large  population  and  can  be  augmented 
by  w'clls  if  necessary.  San  Pablo  Creek 
drains  a  large  watershed. 

Mayor  Rolph  of  San  Fiancisco,  enthusias- 
tic over  the  magnitude  of  the  Hetch  Hetchy 
project  and  confident  that  the  government  will 
recognize  San  Francisco's  claims  to  the  moun- 
tain water  supply,  has  announced  that  a  com- 
mission on  public  water  supply  should  be  ap- 
pointed at  once  to  assume  control  of  the  en- 
tire problem.  J.  R.  Freeman  has  been  secured 
as  consulting  engineer  to  make  a  report  on 
the   project. 

Following  a  "conference  with  the  Railroad 
Commission,  at  San  Francisco,  Calif.,  City 
.\ttorney  W.  T.  O'Donnell,  Vallejo,  Calif., 
has  announced  that  it  would  be  impossible  for 
the  city  to  take  over  the  Lake  Chabot  Water 
Company  at  this  time.  It  is  probable,  how- 
ever, that  private  arrangements  can  be  made 
with  the  Chabot  people  whereby  the  plant 
can  be  secured  without  Icual  difficulties. 

Colorado. 
L.  F.  Cornwell  has  submitted  a  proposition 
to  the  City  of  Pueblo,  Colo.,  for  a  combina- 
tion power  and  mountain  water  supply,  .^n 
inspection  of  the  proposed  plans  will  be  made 
by  the  City  Engineer.  City  Clerk  and  repre- 
sentatives of  two  water  boards.  The  head- 
waters of  the  system  suggested  by  Mr.  Corn- 
well  are  above  Westcliffe  and  in  the  very 
summit  of  the  mountains.  The  water  for  the 
supply,  he  said,  conies  from  melting  snows 
above  timber  line.  It  can  be  stored  by  means 
of  connecting  a  chain  of  natural  lakes,  then 
piped  to  Pueblo,  'fhe  altitude  of  the  storage 
.system  v.-ould  be  ll.i'i'O  feet. 
Florida. 

»J«Bids  will  be  received  until  4  p.  m.,  Sept. 
in.  by  Town  Clerk,  Winter  Park.  Fla.,  for 
material  and  labor  for  waterworks  system. 
Plans  and  specifications  on  file  with  Town 
Clerk  and  John  Lloy.d  Minnis,  Engineer,  Bir- 
mingham. AVd. 

The  Water  Committee  of  the  Board  of 
Bond  Trustees  recently  held  a  meeting  and 
amoi.g  the  matters  taken  up  for  discussion 
w-as  the  individual  control  of  fire  hydrants  in 
Jacksonville.  Fla. 

Illinois. 

•^I'.ids  will  be  received  l>y  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chica(!o, 
111.,  until  11  a.  m..  Sept.  10.  for  furnishing 
material,  labor,  etc..  necessary  to  design, 
construct  and  deliver  to  the  water  works 
shrps.  1330  Indiana  .\\c..  8  3-in.  velocity 
water  meters.  20  4-in.  velocity  water  meters 
r>nd  15  6-in.  velocity  water  meters.  The 
bodies  of  the  meters  are  to  be  constructed 
of  fine  grained  gray  iron  castings,  wearing 
oarts  to  he  made  of  high  grade  bronze  and 
hard  rubber;  fish  traps,  connections,  coun- 
ters, etc.,  must  be  according  to  specifica- 
tion, all   to  be  tested  before  acceptance. 

•{•Bids  will  be  received  bv  L.  E.  McGann. 
Commissioner  of  Public  Works.  Chicago. 
III.  until  11  a.  m..  Sept.  10.  for  furnishing 
and  delivering  approximately  150  cords  rip- 
rap stone  on  the  breakwaters  or  landings 
of  the  various  intake  cribs  of  the  city  in 
Lake  Michigan.  The  contractor  shall  fur- 
nish all  scows,  derricks,  tu.gs.  etc.,  neces- 
sary to  place  stone.  The  stone  shall  vary 
in  weight  from  30  to  ISO  lbs.,  not  less  than 
60  per  cent  to  weigh  60  lbs.,  not  less  than 
5  per  cent  to  weigh   30  lbs. 

©indicates  a  contract 


•J*  indicates  work  now  open  for  bids. 


®The  Village  of  Wood  River.  111.,  has  let 
the  contract  for  the  construction  of  water  and 
sewer  mains  to   Bash  &  Gray  at  $(i.(tO(l. 

Plans  have  been  prepared  by  William  Kra- 
mer, Civil  Engineer,  and  submitted  to  the 
Board  of  Local  Improvements.  Wilmington. 
111.,  for  the  construction  of  a  $25,0011  water 
works  system.  There  will  be  about  19,000  ft. 
of  mains  in  the  system.  The  cost  of  install- 
ing a  water  tank  or  stand  pipe,  a  deep  well 
pump,  an  oil  engine  and  the  digging  of  a 
large  well,  $9,000,  is  to  be  paid  out  of  the 
general   fund.     M.   F.    Ilcnnebery   is   attorney. 

Plans  are  nearing  completion  under  super- 
vision of  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago,  111.,  calling  for  the 
expenditure  of  $10,000,000,  to  be  used  in 
building  two  new  waterworks  pumping  sta- 
tions, in  laying  new  water  mains  and  in  re- 
enforcing  the  water  supply  in  all  parts  of  the 
city,  as  well  as  giving  a  high  pressure  water 
system  to  the  stockyards  district.  Some  of 
the  work  is  to  start  without  delay,  but  some 
features  of  the  new  pumiiing  stations  will  call 
for  council  action,  and  probably  will  be  de- 
ferred until  fall.  The  improvements  will  add 
4(;0,(  100.000  gallons  of  water  daily  to  the  pres- 
ent w^ater  supplv.  which  is  in  addition  to  the 
!IO.OOO,(Klo  gallons  daily  added  by  improve- 
ments made  so  far  this  year.  The  first  new 
pumping  station  is  planned  for  Kedzie  .'\ve. 
and  3.5th  St.,  convenient  to  the  stockyards, 
with  a  14-ft.  tunnel  running  imder  .3.5th  St. 
out  two  and  one-half  miles  into  the  lake.  The 
second  pumping  station  is  planned  to  in- 
crease the  water  supply  to  the  northwest  side, 
and  will  probably  be  located  at  Hryn  Mawr 
.'\ve..  near  4()th  Ave.  This  will  be  fed  by  a 
12-ft.  tunnel  running  two  and  one-half  miles 
out  into  the  lake  and  laid  under  Wilson  .Ave. 
The  figures  on  the  daily  increased  water  ca- 
pacity to  be  brought  about  by  the  addition  of 
two  new  pumping  stations,  laying  of  new 
mains  and  rehaliilitating  old  equipment  is  sum- 
marized in  the  plans  as  follows:  Kedzie  .Ave. 
pumping  station.  lOO.ooii.oiio  gals.;  Bryn  Mawr 
Ave.  pumping  station,  Imi.Ooo.ooO  gals.;  im- 
provements at  (i8th  St.  station,  OO.OftfVXlO  gals. : 
improvements  at  Roseland  pump,  station,  .50.- 
000.0O9  gals. ;  improvements  at  Lake  View- 
pumping  station,  oi1,Ooo.ooO  gals.:  adding  four 
new  centrifugal  pumps  to  present  equipment 
at   four  pi'.mping  stations,   loo.ooo.ooo  gals. 

Iowa- 

^•I'ids  will  be  received  until  Sept.  10,  by 
the  City  of  Fort  Dodge,  la.,  for  the  con- 
struction of  a  2000,000  gal.  reinforced  con- 
crete reservoir.  Burns  S-'  McDonnell.  Scar- 
ritt  BIdg.,  Kansas  City,  Mo.,  are  engineers. 

..\t  the  recently  held  election  at  Blanchard, 
la.,  it  was  voted  to  issue  bonds  for  the  con- 
struction of  a  water  works  syste:u  for  the 
town. 

The  Betteiidorf.  la..  .\xlc  Co.  has  decided 
not  to  let  the  contract  for  furnishing  and 
laying  complete  in  the  Mississiopi  River  at 
Bettendorf.  approximately  1.200  lin.  ft.  of 
36-in.  cast  iron  submerged  intake  pipe. 

Kansas. 

•J«Bids  will  be  received  until  Sept.  21.  by 
Chapman.  Kan.,  for  the  construction  of  a 
water  works  system  at  that  place  for  which 
$25,000  of  bonds  have  been  issued.  Burns 
Si  McDonnell.  Scarritt  Bldg.,  Kansas  City, 
Mo.,  are   engineers. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Lawrence,  Kan.,  calling  for  the 
e.xtension  of  the  present  water  mains  from 
Banks    to    Merchant    St.    and    an    extension 

let  recently. 
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west  on  Barker  and  Bishop  Aves.  to  New 
Hampshire  St.  Fire  plugs  were  also  ordered 
in  at  the  intersection  of  the  following  streets : 
Senator  and  Massachusetts,  Merchants  and 
Massachusetts,  New  Hampshire  and  Bishop, 
Barker  and  Banks  and  Barker  and  Carmean. 
This  adds  five  more  fire  hydrants  and  brings 
the  water  mains  to  within  tiOU  ft.  of  every 
residence  in  that  section  of  the  city. 

Worley  &  Black,  Consulting  Engineers,  Re- 
liance Bidg.,  Kansas  City,  Mo.,  have  been  en- 
gaged to  prepare  plans  for  the  extension  of 
the  water  works  and  elecric  light  systems  at 
Cimarron,  Kan. 

A  special  election  is  to  be  held  at  Olathe, 
Kan.,  Sept.  5  to  submit  to  the  voters  the 
proposition  of  bonding  the  city  for  $2.j.00ij 
for  the  improvement  of  the  water  works 
system. 

Louisiana. 

^Bids  will  be  received  until  Sept.  24  by 
Wm.  T.  Bell,  Mayor,  Lake  Providence,  La., 
for  installing  additional  water  works  machin- 
ery,  including  boiler  and   pump. 

Maryland. 

Included  in  the  improvements  authorized  by 
ordinances  recently  adopted  by  the  town  coun- 
cil of  Takoma  Park,  Md.,  is  the  construction 
of  the  following  water  mains:  A  4-in.  water 
main  in  Ash  and  Elm  Aves.,  about  L800  ft. 
long ;  a  4-in.  water  main  in  Hancock  Ave., 
from  Grant  to  Sheridan  Aves.,  about  1,100 
ft.  long;  the  extension  of  the  4-in.  water  main 
in   Chestnut   Ave. 

Massachusetts 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
7, .  by  Board  of  Water  Commissioners,  Rus- 
sell, Mass.,  for  furnishing  260  tons,  more  or 
less,  of  4-in.  cast  iron  pipe  and  special  cast- 
ings. Specifications  may  be  had  upon  applica- 
tion to  James  L.  Tighe,  189  High  St..  Hol- 
yoke,  Mass.,  Engineer.  E.  D.  Parks  is  Chair- 
man of  the  Board. 

George  Wieghardt.  Shelburne.  Mass.,  has 
been  engaged  as  Engineer  for  the  proposed 
filtration  plant  to  the  erected  at  Lake  Monte- 
bello,  Baltimore,  Md. 

Michigan. 

The  City  Council,  Big  Rapids,  Mich.,  has 
approved  the  report  of  Gardner  S.  Williams, 
Civil  Engineer,  Ann  Arbor,  I\Iich.,  calling  for 
an  expenditure  of  $5,0(10  for  reconstructing 
the  city  water  works  plant.  A  special  election 
will  be  held  Sept.  17  to  submit  the  matter  to 
a  vote  of  the  citizens. 

Minnesota. 

®The  contract  for  drilling  a  1,000-ft.  12-in. 
well  at  South  St.  Paul,  Minn.,  has  been 
awarded  to  the  Swanson  Artesian  Well  Co.. 
Minneapolis,  Minn.,  at  $2,500.  Bids  were 
opened  Aug.  21  at  the  office  of  J.  R.  Steven- 
son, City  Recorder. 

®The  City  Council  of  Anoka,  I\Iinn.,  has 
awarded  the  contract  for  the  drilling  of  a 
well  in  that  city  to  J.  W.  McCarthy,  Min- 
neapolis. Minn.,  at  $.3,000.  The  Rum  River 
plant   will   be   maintained    for   fire   protection. 

Mississippi. 

The  City  Council  of  Vicksburg,  Miss.,  has 
voted  to  make  an  offer  of  $340,000  for  the 
present  water  works  plant  and  if  the  water 
company  accepts  the  proposition  to  put  it  be- 
fore a  vote  of  the  people.  B.  H.  Stein  is 
Chairman   of  the  Waterworks   Committee. 

Missouri. 

•I«Bids  will  be  received  until  8  p.  m..  Sept. 
4,  by  Buell  Cable,  City  Clerk,  Doniphan,  Mo., 
for  the  extension  of  the  water  mains.  All 
bids  must  be  accompanied  by  a  certified  check 
for  $100.  Plans  and  specifications  may  be 
seen  at  the  office  of  F.  L.  Wilcox,  Chemical 
Bldg.,  St.  Louis,  Mo. 

4*Bids  will  be  received  until  Sept.  17  by 
Hermann,  Mo.,  for  the  construction  of  water- 
works and  sewer  systems.  Burns  &  McDon- 
nell. Scarritt  Bldg.,  Kansas  City,  Mo.,  are 
engineers. 


Nebraska.  Plans    for    the    reconstruction    of    the    col- 

®The   Nebraska   Construction   Co     412-13  'apsed  pump  house  at  the  foot  of  Porter  Ave. 

Security  Mutual  Life  Bldg.,  Lincoln',  Nebr.,  ffVT"  ""'^'^-  ^'^^  according  to  advices  from 

has  been  awarded  the  contract  for  the  con-  Buffalo,  N.  \. 

struction   of   a   complete    system   of   water-  Upon   the   refusal   of   the   Brockport-Holley 

works   m   DeWitt.   Nebr.,   at  $17,284.     Bids  Water  Co.  to  accept  the  offer  of  $t)0,OuO  for 

were  opened  Aug.  29.  its  plant,  the  village  trustees  have  resolved  to 

An   election   is   to   be  held   at   Scotts   Bluff,  petition    the    State    Conservation    Commission 

Nebr.,  shortly   for  the  purpose  of  submitting  for   permission   to   construct   an   entirely   new 

to  the  voters  the  proposition  to   issue  $38,000  plant  at   Brockport,   N.  Y.,  securing   the   sup- 

of  bonds   for   the   construction   of   extensions  Ph  from  Lake  Ontario, 

to  the   water   works   svstem.  _,,  . 

ivT           r  Ohio. 

New  Jersey. 

.^Bids  will  be  received  until  8  p.  m.,  Sept.  u^k  ""  R*F    ^n    received  until  noon,  Sept. 

9,     by     Water     Committee     of     the     Borough  slVvic.     t  ifh   ^"""o    '  f        *     °'' .,°'        k*"''? 

Council,  at  the  oftice  of  the  Borough  Cler'k,  f  ^^'^J    1;'^°^'  P''    ?°^„  furnishing    abou 

Madison,  Morris  County,  N.  J.,  for  furnish^  f^^L^'^   °^  ^"'"-  "''  "°"  P'P'^  ^""^  'P"'^' 

ing    the    necessary    labor    and    material    for  ' 

1,000   ft.    of    cast    iron    suction    mains    con-  •I'Bids  will  be  received  until  noon,  Sept.  16, 

necting  up  four  6-in.   driven  wells.     Tribus  by  J-  C.  Steinicke,  Village  Clerk,  Nottingham, 

&   Mass.,   86  Warren    St.,    New   York   City,  O.,    for    furnishing    and    delivering    cast    iron 

are   Engineers.     C.   F.   Snyder  is   Chairman  water  pipe,   special  and   miscellaneous  casting 

of  the  Water  Committee.  for   the    requirements   of   the   village    for   the 

The   National   Board   of   Fire  Underwriters  Period   ending  Dec.   31,    1912.     The  quantities 

has    advised    Mayor    R.    S.    Bennett,    Asbury  ^^■'"   ^^   approximately   as   follows:     450   tons 

Park,    N.   J.,   to  'take   up   the   matter   of   con-  °f  '^"'"-   (uiternal  diameter)   C.  I.  water  pipe; 

structing  a  50,000,000-gal.  reservoir  at  an  ele-  ^  '°"s,  more  or  less,  4-in.   (internal  diameter) 

vation  sufficient  to  give  a  maximum  of  70-Ib.  C.  I.  water  pipe;  10  tons,  more  or  less,  special 

pressure  castings ;  5  tons  of  miscellaneous  castings.     J. 

After  viewing  the  site  of  the  proposed  new  £  ^f'^,  *  S°"'  Engineers,  207  The  A'rcade, 

water    supply    and    reservoir    at    Middletown,  "-'e'^eiana,  u. 

N.  J.,  Morris  R.  Sherrerd,  Newark.  N.  J.,  ®The  contract  for  the  improvement  of  the 
Engineer  of  the  State  Water  Supply  Commis-  water  works  system  at  Swanton,  O.,  for  which 
sion,  announced  that  a  large  reservoir  could  bids  were  opened  Aug.  27  has  been  let  to 
be_  built  by  constructing  the  dam  below  the  O.  Brian  &  Son,  $6,500.  The  work  will  in- 
point  seluected  for  it ;  that  the  springs  on  the  dude  laying  pipe  and  furnishing  same,  con- 
upper  end  of  the  Onstead  Meadow  would  Crete  reservoir  and  engine  house.  W.  B.  El- 
form  a  considerable  part  of  the  new  supply,  well  is  Clerk  of  Trustees, 
and  wells  sunk  below  the  dam  would  yield  The  City  of  Alliance,  O.,  has  engaged  Ches- 
a  sufficient  quantity  of  good  water,  which  ter  &  Fleming,  Hydraulic  Engineers,  Pitts- 
would  have  to  be  pumped  into  the  reservoir.  burgh.  Pa.,  to  prepare  complete  plans  for  a 
Ihe  cost  was  estimated  at  $12,000,  if  no  muck  .3UO,000.000-gal.  storage  reservoir.  It  is  hoped 
has  to  be  removed  from  the  bottom  of  the  to  receive  bids  for  the  work  early  in  October, 
proposed   reservoir.  .^            ,      .        ^     ,      ■    ,j     .      ,,     ,, 

.                   .          f    ,      ^                 „         .,        ,  At   an   election  to  be  held   shortlv  the  citi- 

At  a  meeting  of  the  Cornmon  Council  and  ^^„^  ^f  Davton,  O.,  will  vote  on  the  proposi- 

Water  Commissioners  of  Dover,  N.  J.    it  was  (ion  to  enlarge  the  water  works  system.     It  is 

decided  to  install  a  municipally  owned  water  planned   to   increase   the   capacity  of   the   sys- 

works  plant.  jp^n  to  about  double  what  it  is  at  present. 

New  York.  j,    j^j    pjUmore,  Director  of  Public  Service, 

®Hutcheson   &   Herindeen,   Newark,   N.   Y.,  Akron,   O.,   on   .■\ug.   15  received  bids,  adver- 

have  been  awarded  the  contract  at  $5,500  for  tisements    for    which    were    published    in    the 

the   construction    of   a   pipe   line   at   the    New  Aug.  7  issue  of  Engineerincj  &  Contracting, 

York    State    Custodial    Asylum,    at    Newark.  for  Water  Works  Improvement  Contract  No. 

Rids    were    opened    by   the    President    of    the  15,   the   construction   of   a   distributing    reser- 

Board  of  Managers  Aug.  27.  voir.     The  four  lowest  bids  submitted   in   ac- 

®The  contract  for  the  improvement  of  the  cordance   with  plans  prepared  by   FA.   Bar- 
water  works  system,  Hobart,   N.  Y.,  has  been  bour,    Boston,    Mass.,    and    E.    G.    Bradbury, 

Engineers,  were  as  follows : 

Items   and   Quantities.  (1)  (2)  (3)  (4) 

Earth  excavation,  50.000  cu.  vds $  0.35     {  0.40     i  0.45     t  0.40 

Eartii  excavation,  from  spoil  bank,  1,1,000  cu.  yds 0.30  0.25  0.35  0.30 

Rock   excavation.   500   cu.   yds 1.50  1.00  0.70  1.40 

Rolled  embankment,  45.000  cu.  yds 0.09  0.05  0.10  0.21 

Clav  puddle,   1,200  cu.  yds 3.00  3.05  3.00  3.50 

Seeding,   5    acres 250.00  34.50  100.00  50.00 

Sodding,   300  sq.   yds 0.35  0.17  0.50  0.10 

Patlis,    1,000    sq.    vds 0.90  0.50  0.50  0.50 

3-in.   drain,   3,300  "lin.   ft 0.20  0.21  0.14  O.IO 

e-in.    drain.    1,600    lin.    ft 0.22  0.49  0.20  0.18 

Cement,    14,500    bbls 1.17  1.50  1.65  1.35 

Steel  renforcement.  170.000  lbs 0.024  0.0215  0.06  0.03 

Sheet   lead.   6,800   lbs 0.08  0.17  0.13  0.08 

Concrete  in  floors,   etc.,  4,000  cu.  yds 4. 95  4.60  4.35  4.75 

Concrete  in  wells,  etc.,  2,300  cu.   vds 5.20  6.30  5.65  6.80 

Concrete  in  piers,   etc.,   1,780   cu.   vds 5.85  9.30  7.90  10.00 

Concrete  in  roof  vauUing.   2  300  cu.  vds 6.00  9.95  7.90  10.00 

Hauling  and  setting  cast  iron  pipe  and  valves,  lump          2,234.00  690.00  800.00  1,000.00 

sum    

M -tal  work,  lump  sum 500.00  575.00           1,000.00  700.00 

Total    $113,963.00     $132,515.50     J137,56S.00     »142, 607.00 


let  to  T.  R.  Crane.  Schenectady,  N.  Y.,  at 
$14,750.  The  work  will  include  the  construc- 
tion of  a  small  concrete  intake  dam,  about 
8,000  ft.  of  6-in.  cast  iron  pipe  line,  improve- 
ments to  distribution  reservoir  and  a  small 
sand  filter  and  filtered  water  basin  of  100,000 
gals,  capacity.  Morrell  Vrooman,  Engineer, 
Gloversville.   N.   Y. 

.\bout  $12,000  has  been  subscribed  for  the 
installation  of  the  proposed  new  water  sys- 
tem at  Thousand  Island  Park,  N.  Y.,  and  a 
contract  for  the  construction  will  be  let 
shortlv. 


Bids,  advertisements  for  which  were  pub- 
lished in  Engineering  &  Contracting  .^ug.  7, 
were  received  .\ug.  15  by  Director  of  Public 
Service,  .Akron.  0.,  for  the  improvements  of 
the  water  works  system  in  accordance  with 
plans  prepared  by  F.  A.  Barbour,  Boston, 
Mass..  and  E.  G.  Bradbury,  Engineers.  The 
bids  for  Contract  No.  16  for  36-iu.  force  main 
were  received  under  three  conditions,  first,  as 
follows:  (1)  T.  A.  Gillespie  Co.,  for  steel 
lock  bar;  (2)  P.  T.  McConrt.  for  steel:  (3) 
P.  T.  McCourt,  for  ingot  iron;  (4)  James 
Wcstwater   Co.,   for   steel;    (5)   James   West- 


•{•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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water  Co.,  for  copper  steel;    (6)   Carroll-Por-           Plans  are  being  prepared,  according  to   in-  approve  the  ordinance  passed  by  the  Board  of 

ter  Boiler  &  Tank  Co.,  for  steel;  (7)  Carroll-       fo''"\at'°"   received   from  Apollo,   Pa     by  the  Aldermen  providing  $15,000  for  the  construc- 

Ti     ^      r.   M       o    T-     1    /-       r                  Ui  •               Apollo   Water   Works   Co.,   controlled  by   the  .           ,                                                              .          , 

Porter  Boiler  &  Tank  Co.,  tor  wrought  iron,       ^j^^,,^^  Interests  of   Pittsburgh,   for  the  con-  tion  of  water  mams   m   10th,   13th,   14th  and 

(8)  F.  M.  Roessmg,  for  steel;  (9)  F.  M.  Roes-      struction  of  another  large  dam  at  their  plant  loth  Sts. 

sing,  for  ingot  iron.  

Items  and   Quantities.                                                                  CD                    (2)                    (3)                   (4)  (5)                    (6)                   (T>                    (8)                   (9) 
Furnishing  and  laving  36-in.   steel  or  wrought 

Iron  pipe.   Vi  in.   thick,  28,620  lin.   ft $            G.OO     $            .i.ao     $            5.S0     $            6.05  ?  6.30     $            5.80     $            6.40     $            6.00     t            6.79 

Furnishing  and  laying  36-in.   steel  or  wrought 

iron  pipe,  3/16  in.   thick,  3,960  lin.   ft 6.50                  5.71                  6.36                  6.70                7.00  6.20                  7.00                  6.42                  7.37 

Furnishing  and  laying  36-in.    steel  or  wrought 

iron   pipe,    %    in.   thick,   23,050  lin.    ft 7.20                  6.12                  6. 98                  7.05  7.40                  6.70                  7.65                  6.89                  8.00 

Furnishing  and  laying  36-in.   steel  or  wrought 

iron  pipe,   7/16  in.  thick.  240  lin.   ft S.OO                  6.62                  7.56                  7.60  S.OO                  7.20                  S.30                  7.4S                  8.74 

Surface  e.xcavation,   25,000  cu.   yds 0.60                  0.50                  0.50                  0.35  0.35                 0.60                  0.60                  0.30                 0.30 

Rock   excavation.    1,000   cu.    vds 2.50                  1.25                  1.25                  2.25  2.25                  2.00                  2.00                  3.00                  3.00 

Concrete   masonry,    1,200    cu.    yds 11.00                12.00                12.00                  S.OO  8.00                  S.OO                  8. 00                  6.00                  6.00 

River  crossing,  lump  sum 4,000.00  1,500.00  1,500.00  1,000.00         1,000.00  3,500.00  3,500.00  4,000.00  4,000.00 

Railroad    crossings,    lump    sum 7,500.00           1.600.00           1,600.00              600.00            600.00  1,500.00           1,500.00           2.000.00           2,000.00 

Old  rails,   lump  sum 600.00           1,080.00           1,080.00              600.00            600.00  1,080.00           1.080.00              400.00              400.00 

Total     $418,140.00     $347,851.40     $386,215.00     $386,809.50    $403,316.00     $379,391.00     $421,892.50     $381,852.90     $434,112,60 

Second  condition  ,as   follows:     (1)    Standing      .„,                  ,,,,.,              ,  ,,,,. 

for  TI    S    r^Qt  Trnn  Pine  J^  FminHrv  Co  •   ^21       '"    Paulton,   a   suburb   of   this    place,   a   large  Washington. 

lor  U.  b.  Last  iron  ripe  &  1  oundry  Lo. ,  (d)       ^^^^^  ^^  ground  having  been  purchased  for  the  ^^, 

for  Massillon  Iron  &  Steel  Co.;    (3)   Canulen       purpose.     The  water  which  will  feed  the  dam  ®The  contract  for  the  construction  of  water 

Iron  Works :                                                                     will  be   from  large  springs,   and,   while   pure,  mains  in  40th  Ave.  S.  \V.,  has  been  let  by  the 

Board   of    Public    Works,    Seattle,    Wash.,   to 

Items  and  Quantities.                                                                                                       (1)                   (2)                   (3)  .u^   International  Dredirin?  Tn     Tpntral    RIdff 

Furnishing  3G-in.   cast   iron  pipe,   12.180  tons $         22.75     $         23.90    $         24.25  tntiniernationai  Dredging  (_o.,  k,entrai   tiiog.. 

Furnishing   cast   iron   specials,   80   tons 60.00                60.00                50.00  at  $24,io2. 

Total    $281,895.00     $295,902.00     $299,365.00  West    Virginia. 

.                                                                                 ®rhe    contract    for    furnishing    cast    iron 

Third   condition,   as   follows:      (1)      Standing       ^^.„    ,,^    ^^^^-^^    ,^    ^^^    ^,j^^    pj^^j   ^^^    p^^  ,^3,er  pipe  at  Parkinslnirg,  W.  Va.,  for  which 

for  Mc.-Monan  Bros.;  (2)  P.  T.  McCourt;  (3)       through  the  same  process  as  that  taken  from  bids    were   opened   Aug.   29,   has   been   let   to 

T.  E.  McShafifrcy;  (4)  James  Westwater  Co.;       Beaver  Run.     The  new  dam  will  be  built  for  the  United  States  Cast  Iron  Pipe  Co 

(5)  F.  M.  Roessing:                                                   storage  purposes  and  for  use  in  case  the  water  ^^^^  ^ight,  Water  and  Ordinance  Commit- 

Items  and  Quantities.                                             <1)                (2)                (3)                (4)                (o)  tees  of  the  City  Council;  Wheeling,  W.  Va., 

Hauling  and  laying  36-ln.  cast  iron  pipe,  met   in   the   first  branch    Council   Chamber   in 

55,875    lin.    ft $            3.09     $            2.55     $            2.45     $            2.60     $            2.60  „„    •         ^-             -.u    .i        n         i       r    /-      .      i         j 

Surface  excavation.  25.000  cu.  yds 0.40                0.50               0.60               0.35                0.30  conjunction    with   the    Board   of   Control   and 

Rock   excavation,    1,000   cu.   yds 1.75                1.25                2.00               2.50               3.00  heard  the  recommendation  of  Mayor  Schmidt 

Concrete  masonry,  1,200  cu.  yds 10.00  12.00  7.50  8.00  6.00        k  u„tf  ,  f  .i      n         i      f  r-      .     i  r  i. 

River   crossing,    lumpsum 1,500.00          1,500.00          3,500.00          1,000.00          4,000.00  on  behalt  ot  the  Board  ol  Control  tor  a  chem- 

Elallroad   crossings,   lump  sum 1,100.00         1,600.00         1,500.00         1,000.00         2,000.00  ical   and  mechanical   filtration  system   for  the 

Old    rails,    lump    sum 2,000.00           1.080.00           1,260.00              600.00              400.00  .,,„,    ,„i          .              ..      ct,-t,r^r:,\    *u 

___J water  works,  at  a  cost  of  $4.j0,000,  the  money 

Total    $200,997.57     $174,805.15    $169,148.85     $168,719.80    $173,280.91  to  be  obtained   by  a  bond  issue. 

Oklahoma.                                    in   Beaver  Run  becomes  muddy  and  unfit  to  Wisconsin. 

®Thc   Sherman   Machinery  &   Iron    Works,       """'''  ""°  ""^  '"^'"'-  ®The   Board   of    Public    Works     of     La 

Oklahoma  City,  Okla.,  has  been  awarded  the                                South  Carolina  Crosse,   Wis.,   Jas.    1.    Day,   Commissioner, 

contract     for    the    construction    of    a    water                                                                    "  has    awarded    the    contract     for    furnishing 

works  system   at   Perkins,   Okla.,  at  a   bid  of           ^.Bids  will  be  received  until  :i  p    m     Sept  '^='*'  '"'on  water  pipe  to  the  U.  S.  Cast  Iron 

$15,727.     The   work   will   include   laying   pipe.       jj   ^^  q    l   Tillman,  Secretary  Public  Works  Pipe  &   Foundry  Co.,  829-927   Peoples  Gas 

coiistnicting    tower    and    tank     pump    station       Commission  and  Sewerage  Commission,  Che-  Bldg.,    Chicago,    111.,    and    the    contract    for 

and  smking  a  well.     Benham  Liigineer,ng_  Co.,       ^aw,   S.   C,   for  building   a  water   works  and  furnishing  hydrants  and  valves  to  the  R.  D. 

American    National    Bank    Bldg.,    Oklahoma            ,e,„   „f   sewerage.     The  water  works   will  Wood  Co     of  Philadelphia    Pa      Bids  were 

City,  arc  Engineers.     Bids  were  opened  Aug.       embrace   electric   pumping   station,  tower   and  opened  Aiig   29^ 
^^-                                                                                      tank,  reservoir,  auxiliary  electric  pumping  sta- 

®Putnam  &  Martin,   Oklahoma  City,  Okla.,       tion.   and  about   five   miles   of   mains  (i   to    10  The  city  of  Fon  du  Lac,  Wis.,  has  decided 

have  been  awarded  the  contract   for  the  con-       ins.     The  sewerage  will  consist  of  about  five  upon  the  issuance  of  $25,000  of  bonds  for  the 

struction    of    the    reservoir    dam    at    Hobart,       miles  of  pipe  sewers,  8  ins.   to   15  ins.  diam-  improvement   of  the  water  works  system. 

Okla.,    which    will    require    about    100,000    cu.       eter,  and  appurtenances.     Plans  and  specifica-  ,,,    „    ,,,,      ,        „  ,   .      „,.       ^     . 

yds.     The   contract   price   was   $12,000.     The      tions  will  be  on  file  at  the  oflice  of  the  Chair-  ^^      "'   Wheeler,   Beloit,   Wis.,  Engineer  m 

Municipal  Excavation  Co.  of  Oklahoma  City.       man  at  Cheraw,  S.  C,  and  at  the  office  of  the  Charge   of   the   buildmi:   of   the  water   works 

was  awarded  a  contract   for  the  construction       Engineer,  Gilbert  C.  White,  at  Charlotte,  N.  C.  plant   at   Kenosha,   Wis.,   has   visited   the  city 

of  a  flow  line  ditch.  on   several  occasions   for  the  purpose  of  dis- 

Oregon                                                                               Texas.  cussing   the  problem   of   installing  a   filtration 

■       ...                                _                      .                  .         c   r.             n  P'^"'  ^"*'  ■'  '^  probable  that  a  proposition  will 

At  the  recent  election  the  citizens  of   Mil-          Wlhe     American     Water     Softener     Co.,  bg  „„{  ^p  [g  (he  city  by  him 
waukie.   Ore.,  voted  down  the  proposition  to      ^Philadelphia,    Pa.,    has    been    awarded    the  ' 
issue  $4n.iXiO  of  bonds  for  a  municipal  water       -ontract   by  the  city  of  Dallas.   Tex.,  J.   B.  Canada, 
works  plant.                                                                     Winslett.   Secretary',   for   building   and   con- 
Pennsylvania,                                structing  a  water  purification  plant  at  $201,-  The  voters  of   Calgarv,   .-Vita.,  on   .A.ug.  23 

^„,      ^,      ,       .   ,,.          _       ^,      ,       .    „          674.     Bids  were  opened  Aug.  26.    James  H.  voted  down  a  proposition  to  issue  $405,000  in 

®The   Charleroi   Water  Co.,   Charleroi,   Pa         Fuertes,  140  Nassau  St..  New  York  City,  is  bonds  for  the  construction  of  a  fihration  svs- 

has  awarded  the  contract  for  a  2,000,000-gal.      Engineer.  tem  and  a  new  intake  to  the  present  gravity 

addition  to  the  hlter  plant  to  the  Roberts    ril-           ti-  i     r        i                       ■          r                   ,-,  svstem 

ter  Manufacturing  Company.  Darbv.  Philadel-        ,  Bids  for  the  construction  of  a  water  filtra-  *>='^^"'- 

phia.   Pa.     Chester  &  Fleming  are' Consulting       t'on  plant  for  the  city  of  Dallas,  Texas,  were  Advices    from    Winnipeg,    Man.,    state    that 

Engineers.     Work  will  duplicate  present  plant       opened  by  the   Board   of   Municip.il   Conimis-  bylaws    aggregating    $3,l(HM)on    will    be    sub- 

which   was  installed  under  the  supervision  of       S'oners  Aug.  2(j  and  tabulated  by  J.  H.  Fuer-  mitted   Sept.    13   for  municipal  improvements, 

Chester    &   Fleming   in    1910.     Extensive    im-       f^^-    Copf"'"""    Engineer,    Ncvv    York    City.  including  half  a  million  for  a  building  site  ad- 

provements  will  be  made  to  the  pumping  sta-       The   bidders   and   estimates   hied   are   as    fol-  joining  Kildonan  city  park  and  $1,800,000  for 

tion.                                                                                    '°^'S-      American   Water    Softening   Company  the  extension  of  the  Crystal  Springs  artesian 

~,       ,,                 n-  1       r-        TM                  D           of    Philadelphia   $201,673.67.     H.    C.    Gass    of  well  system 

The   Monessen   Water   Co.,   Monessen,   Pa..       Bellview.    111.,    $203,.m30.      McArthur    Bros.  ^  '  ^>5'e™- 

c^nn        ^^ArAAA  "^'"^Kf'f  °«i  nan'r.m,          "'       Company  of  New  York  $205,121.90.     John  T.  ^  ^t    a    recent    conference    between    the    City 

$500  to  $i00,000  and  debt  to  $1,000,000.                   j^^^^^'^   Company   of   Dallas  $234,.564.60.     Fred  Coiincil  of  Dundas,  Ont.,  and  J.  F.  Hermour, 

The  State  W'ater  Supply  Commission  of  a.  Jones  Company  of  Dallas  $231,922.05.  Civil  Engineer,  regarding  the  feasibility  of  re- 
Pennsylvania  has  approved  the  application  of  American  Water  Softening  Company '  $201,-  building  the  Cockburn  dam  at  Greensville,  it 
the  Jersey  Central  R.  R.  for  permision  to  con-  (573  (37  '  '  was  decided  to  appoint  a  special  committee 
struct  a  concrete  wall  along  the  Lackawanna  '  '  Virginia  '■°  interview  Ross  Smith,  who  has  rights  on 
River  in  connection  with  the  proposed  new  ^  '  the  dam  property,  regarding  the  proposed 
station  at  Scranton,   Pa.                                                  The  Mayer  of  Norfolk,  Va.,  has  refused  to  work. 

•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama. 

A  delegation  of  Pratt  City  residents  recently 
appeared  before  the  City  Commission  of  Bir- 
mingham, Ala.,  to  secure  the  extension  of  the 
sewer  system  in  that  place. 

Arkansas. 

It  is  believed  in  Russellville,  Ark.,  that 
steps  will  be  taken  shortly  toward  the  in- 
stallation of  a  sewerage  system  for  that  place. 

A  movement  has  been  started  at  Little  Rock, 
Ark.,  with  a  view  of  constructing  a  storm 
sewer  district  to  prevent  the  flooded  condi- 
tions of  the  downtown  district  after  every 
heavy  rain. 

California. 

At  a  recent  meeting  of  the  City  Trustees, 
Woodland,  Yolo  County,  Cal.,  J.  L.  Flanagan 
of  Sacramento,  who  purchased  a  tract  of  land 
in  the  city,  filed  a  map  showing  the  proposed 
subdivisions,  streets  and  alleys.  The  city  will 
shortly  commence  work  on  the  e-xtension  of 
both  water  and  sewers  to  the  new  tract. 

William  D.  Stephens,  Congressman,  accord- 
ing to  advices  from  Los  Angeles,  Cal.,  has  se- 
cured an  appropriation  of  $20,000  for  the 
construction  of  a  sewer  system  for  the  Sol- 
diers' Home  at  Sawtelle. 

A  meeting  was  held  recently  by  the  City 
Trustees  of  Hanford,  Cal.,  for  the  consid- 
eration of  plans  and  estimates  prepared  by 
Sloan  &  Robson.  Engineers,  Nevada  Bank 
Bldg.,  San  Francisco,  Cal.,  for  the  new  city 
sewer  system  for  Hanford  and  extension  of 
fire  mains.  Their  plans  call  for  improve- 
ments to  cost  $79,962.96,  consisting  of  prac- 
tically two  new  integral  systems  to  be  added 
to  the  present  one,  one  to  serve  the  east 
side  of  the  city  and  one  to  serve  the  west, 
while  the  present  will  take  care  of  the  cen- 
tral portion.  The  fall  allowed  in  the  plans 
will  permit  of  connections  at  all  points  with- 
in the  city  limits,  and  the  engineers  propose 
to  obviate  deep  trenching  that  otherwise  would 
be  necessary  to  secure  proper  fall  to  the 
sewer  in  level  country  like  this  by  installing 
a  pumping  plant  to  lift  the  sewage  at  an  as- 
sembling point  from  the  collecting  system  up 
into  an  outfall  system  to  start  at  a  higher 
level  and  run  to  the  disposal  plant,  for  which 
the  Imhoff  system  is  proposed  to  be  used.  The 
highest  grade  the  lines  will  take  at  starting 
point  is  3  ft.  below  surface  and  the  lowest  is 
13  ft.  It  is  proposed  to  supply  three  flushing 
points,  where  water  may  be  turned  into  the 
sewer  in  large  volume  to  push  out  the  old 
system,  which  has  very  slight  fall. 

Colorado. 

The  proposition  to  install  a  new  sewer  sys- 
tem at  Ordway,  Colo.,  estimated  to  cost  $20.- 
000.  was  voted  down  by  the  citizens  at  a  re- 
cene  election. 

The  Board  of  Public  Works,  Denver,  Colo., 
has  decided  to  construct  a  storm  sewer  in 
Berkeley  from  Elitch's  Gardens  to  Berkeley 
Lake  and  from  Tennyson  to  the  county  line. 

Connecticut. 

®The  Town  Selectmen  of  Windsor  Locks, 
Conn.,  have  awarded  the  contract  for  the  con- 
struction of  the  drain  on  N.  Main  St.  to  John 
Bowes  &  Co.,  Cohoes,  N.  Y.,  at  $4,250.  The 
drain  will  begin  at  the  junction  of  John  St. 
and  run  to  the  south  as  far  as  the  foot  of  the 
hill  at  Chestnut  St.,  where  it  will  empty  into 
the  lower  basin.  There  will  be  950  ft.  of  8-in. 
tile  put  down  at  the  north  end  and  L550  ft. 
of  10-in.  at  the  lower  end.  The  other  bidders 
and  their  price  were  as  follows:  James  J. 
Russo  &  Co.  of  Hartford,  $.5,205;  D.  Nero  of 
Hartford,  $4,950;  A.  D.  Ambrosio  &  Co.  of 
Hartford,  $6,205;  F.  B.  &  W.  H.  O'Neill  of 
Hartford,  $5,096.  The  successful  bidders  are 
now  engaged  on  a  similar  job  at  Palmer  and 
expect  to  be  able  to  begin  work  at  Windsor 
Locks  in  about  two  weeks.  It  is  expected  to 
take  two  months  to  do  the  work. 


Georgia. 

_»J»Bids  will  be  received  until  3  p.  m.,  Sept. 
IT,  by  the  Mayor  and  Aldermen  of  Douglas, 
Ga.,  for  the  construction  of  from  three  to  five 
miles  of  from  8  to  12  in.  terra-cotta  sanitary 
sewers.  Plans  and  specifications  may  be  seen 
at  the  City  Clerk's  Office  in  the  City  of  Doug- 
las, or  at  the  office  of  Arthur  Pew,  Engineer, 
Atlanta,  Ga. 

About  1,600  ft.  of  18-in.  sewer  which  serves 
as  the  main  outlet  for  the  city's  drainage  sys- 
tem on  the  West  Side  of  Savannah,  Ga.,  has 
been  discovered  crushed.  The  replacing  of 
the  damaged  pipe  will  cost  about  $4,000. 

Property  owners  have  submitted  a  petition 
to  the  City  Council  of  Jackson,  Ga.,  asking 
for  an  election  giving  the  voters  an  oppor- 
tunity to  decide  on  the  issuance  of  bonds  for 
sewerage.  W.  E.  Watkins,  Mayor,  will  make 
arrangements  for  a  preliminary  survey  for 
the  proposed  system. 

Illinois. 

©Edward  Bannon,  Joliet,  111.,  has  been 
awarded  the  contract  by  Board  of  Local  Im- 
provements, Joliet,  111.,  for  the  construction 
of  a  sewer  in  Chicago  St.  W.  S.  Welch  is 
Clerk  of  the  Board.  Bids  were  opened 
Aug.  26. 

®The  OflScials  of  Farmer  City  have  awarded 
the  contract  for  the  construction  of  sewers  at 
that  place  to  F.  H.  Tuttle,  Decatur,  III.,  at 
$10,305. 

®The  Village  of  Woodriver,  111.,  has  award- 
ed the  contract  for  the  construction  of  sewer 
and   water   mains   to   Bash  &   Gray   at  $6,000. 

The  City  Engineer,  R.  McCalman,  Decatur, 
111.,  has  presented  a  profile  of  a  proposed 
sewer  in  Riverview  addition.  This  sewer  is  to 
start  about  25  ft.  south  of  the  south  line  of 
St.  Louis  Ave.  and  the  City  Engineer  sug- 
gested that  the  City  at  its  own  expense  ex- 
tend the  sewer  to  the  middle  of  St.  Louis 
.^.ve.  The  commissioners  passed  on  the  report 
and  directed  the  Corporation  Counsel  to  make 
an  agreement  with  the  Riverview  people  rel- 
ative to  it. 

The  City  Council  of  Petersburg,  111.,  is  hav- 
ing plans  revised  for  the  construction  of  a 
sewerage  system  at  that  place  estimated  fo 
cost  $15,000. 

Final  plans  have  been  submitted  to  the  City 
Council  of  Madison,  III,  for  the  construction 
of  an  outlet  sewer  to  the  river,  a  distance 
of  about  2Vz  miles.  The  cost  of  the  work  is 
estimated  at  about  $331,00€. 

The  Board  of  Local  Improvements,  Quincy, 
III.  at  a  meeting  at  the  office  of  Corporation 
Counsel  Bartlett,  adopted  three  resolutions 
providing  three  ordinances  for  pipe  sewers 
to  be  built  in  the  following  streets :  In 
.\dams  St.  between  Sixth  and  Eighth ;  in 
Madison  St.,  between  Eighth  and  Tenth ;  in 
Twelfth  St.,  between  Ohio  and  Jefi^erson : 
Thirteenth,  between  Ohio  and  Jefferson ; 
Washington,  between  Twelfth  and  Thirteenth, 
and  Ohio  between  Thirteenth  and  Fourteenth 
— this  cluster  to  be  provided  for  in  one 
ordinance. 

An  ordinance  was  read  at  the  last  meeting 
of  the  City  Council  of  Centralia,  111.,  pro- 
viding for  the  construction  of  a  sewer  in  the 
First  Ward  from  North  Elm  and  East  Fifth 
North   Sts.   to  Gragg  ..\ve. 

The  Village  .Authorities  of  Bradley,  III., 
have  adopted  an  ordinance  providing  for  the 
construction  of  a  trunk  sewer  system  draining 
a  part  of  the  village  and  estimated  to  cost 
$48,000.  T.  R.  Strowbridge  and  Prof.  Talbot 
of  the  University  of  Illinois  have  prepared 
plans  for  the  system.  The  sewer  which  will 
be  entirely  of  vitrified  clay  tile  will  start  58 
ft.  above  the  river  level,  127  ft..  The  sewer 
proper  will  start  127  ft.  west  of  the  south- 
west corner  of  block  85  and  run  west  to  the 
center  of  South  St.,  thence  to  Vassar  or 
Bourbonnias  Road,  and  from  this  road  to  and 


through  the  center  of  the  farm  land  of  Hiram 
Richardson   to  the   Kankakee   River. 

Plans  have  been  prepared  by  William 
Kramer,  Civil  Engineer,  for  the  construction 
of  a  sanitary  sewerage  system  at  Wilmington, 
111.,  estimated  to  cost  $25,000. 

According  to  an  announcement  by  the 
Board  of  Local  Improvements,  Elgin.  111.,  a 
sewer  will  be  constructed  between  Division 
and    Chicago   Sts.,   in   Geneva   St. 

At  a  hearing  held  by  the  Board  of  Local 
Improvements,  Dixon,  111.,  on  the  proposition 
to  construct  a  sewer  in  East  Fellows  St.,  East 
Everett  St.  and  North  Jefferson  .A.ve.,  it  was 
decided  to  abandon  the  sewer  in  East  Everett 
St.  and  Jefferson  Ave.  The  City  Engineer 
was  instructed  to  prepare  new  estimates  for 
the  work  in  East  Fellow  St.  from  North  De- 
ment Ave.  to  Boardman  PI. 

A.  M.  Blodgett,  Fulton,  111.,  who  was  ap- 
pointed to  make  a  special  assessment  for  a 
sewer  system  for  the  city  of  Fulton,  has  sent 
notices  to  the  property  owners.  The  total 
cost  of  the  improvement  will  be  $26,210. 

.Ml  bids  received  by  the  Citv  Council  of 
Monmouth,  111.,  for  relaying  the  Fourth  Ave. 
sewer  were  rejected  and  the  work  will  be 
done  under  the  supervision  of  the  city 
engineer. 

Indiana. 

®The  contract  for  the  construction  of  736 
lin.  ft.  of  12-in.  vitrified  clay  pipe  sewer  and  3 
manholes,  at  Fort  Wayne,  Ind.,  has  been 
awarded  to  Fred  H.  Fuelling,  Warsaw  St., 
Fort  Wayne,  Ind.,  at  $1.29  per  lin.  ft.  Bids 
were  opened  .-Vug.  22.  H.  W.  Becker  is  Clerk 
of  Board  of  Public  Works. 

®The  Board  of  Public  Works,  South  Bend, 
Ind.,  has  awarded  the  contract  for  the  con- 
struction of  a  trunk  sewer  in  Olive  St.  and 
Michi.gan  St.,  to  Henry  Devos  at  $6,455. 

Plans  are  being  completed  by  H.  W.  Klaus- 
mann.  City  Engineer,  Indianapolis,  Ind.,  for 
the  construction  of  an  e.xperimental  sewage 
disposal  plant  for  which  the  city  has  ap- 
propriated $10,000.  In  constructing  the  ex- 
perimental plant,  the  engineer  expects  to  plan 
it  in  such  a  manner  so  that  when  a  permanent 
plant  is  provided,  the  experimental  plant  can 
be  used  as  one  of  the  units. 

Resolutions  have  been  passed  by  the  City 
Council  of  Goshen,  Ind.,  providing  for  the 
construction  of  sewers  in  the  following 
streets :  On  Fifth  St.,  from  Middlebury  north 
one-half  block;  on  Seventh  St.,  from  Middle- 
bury  to  Crescent ;  on  Main  St..  from  Walnut 
to  Wilden  Ave. 

Iowa. 

•J«Bids  will  be  received  until  8  p.  m.,  Sept. 
11,  by  Otto  Hile,  City  Clerk.  Boone.  la.,  for 
constructing  about  8,250  lin.  ft.  of  vitrified  pipe 
sewer  in  Garst  First  .'\ddition.  Certified  check 
for  $200  required  with  bid. 

^Bids  will  be  received  until  7  :30  p.  m.,  Sept. 
15,  by  the  City  of  Tipton.  la.,  for  the  con- 
struction of  10  miles  of  8  to  15-in.  nipe  sewers 
and  accessories.  Certified  check  of  $500.00  re- 
quired with  bid.  Iowa  Engineering  Co.,  Engi- 
neers, Clinton,  Ta.  Philip  D.  Ketelsen,  City 
Clerk. 

®The  City  Council  of  Dycrsville,  la.,  on 
Aug.  20,  awarded  the  contract  for  the  con- 
struction of  the  proposed  sanitarv  sewer  to 
O.  G.  Kringle.  Elkader,  la.,  at  $3.1,192.  Other 
bids  were  as  follows :  N.  J.  Staner,  $3,974 ; 
Hoar  &  Parkinson,  $4,621;  Troy  S:  Devlin, 
$3,815.  The  itemized  bid  of  the  successful 
contractor  in  accordance  with  the  estimate  of 
M.  Tschirgi,  Engineer,  is  as  follows :  For  fur- 
nishing and  laying  vitrified  sewer  pipe,  630  ft., 
(i-in.  pipe,  price  per  ft.,  45  cts. ;  1,825  ft..  lO-in. 
pipe,  price  per  ft.,  56  cts.;  1,330  ft.  12-in.  pipe, 
price  per  ft.,  50  cts. ;  820  ft.,  15-in.  pipe,  price 
per  ft.,  50  cts. ;  16  concrete  or  brick  manholes, 
each  $24.00;  1  concrete  or  brick  flushtank, 
$50.00 ;    solid    rock    excavation,    per    cu.    yd.. 
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$2.35 ;   loose   rock  excavation,   per  cu.  yd.,   65 
cts.    W.  C.  Loosbrock  is  Clerk. 

The  City  Council  of  Burlington,  la.,  received 
bids  for  the  construction  of  sewers  Aug.  19. 
The  bids  for  the  construction  of  the  Mt. 
Pleasant  St.  sewer  were  opened.  These  are 
as  follows:  John  Loftus,  $1.09;  Burlington 
Construction  Co.,  $1.62;  Young  &  Buescher, 
$1.75;  George  Peterson,  $1.87%;  H.  Ewinger, 
$2.33.  The  contract  will  be  awarded  at  a 
later  date.  Bids  were  also  received  for  the 
work  of  construction  of  the  extension  of  the 
present  pipe  sewer  in  North  Tenth  St.  to  a 
point  .375  ft.  beyond  the  manhole  at  Tenth  and 
Franklin  Sts.  The  bids  were :  George  Peter- 
son, per  lin.  ft.,  54%  cts. ;  Young  &  Buescher, 
83  cts. 

Kansas. 

^Bids  will  be  received  until  Sept.  20,  by 
City  of  Harper,  Kan.,  for  the  construction 
of  sewers.  Burns  &  McDonnell,  Scarritt 
BIdg.,    Kansas   City,    Mo.,    Engineers. 

The  City  Commissioners  of  Hutchinson, 
Kan.,  have  passed  the  resolution  for  the  con- 
struction of  sewers  in  New  Home  .'\ddition, 
and  the  City  Clerk  instructed  to  advertise 
for  bids  for  the  work  at  once. 

V/orley  &  Black,  Reliance  Bldg.,  Kansas 
City,  Mo.,  have  been  engaged  as  Engineers 
for  the  construction  of  a  sewer  system  at 
Atchison,  Kan.,  estimated  to  cost  about 
$60,000. 

The  City  of  Anthony,  Kan.,  has  engaged 
Worlcy  &  Black,  Consulting  Engineers,  Re- 
liance BIdg.,  Kansas  City,  Mo.,  to  prepare 
plans  for  the  construction  of  the  proposed 
sewer  system  mentioned  in  our  last  issue.  The 
cost  of  the  system  is  estimated  at  $60,000. 

Louisiana. 

The  Sewer  and  Water  Board,  New  Orleans, 
La.,  recently  opened  the  following  bids  for 
furnishing  and  installing  at  the  new  power 
house  No.  2,  in  connection  with  the  new  6,000 
kilowatt  generator  for  operation  with  the 
drainage  system.  One  of  the  cranes  to  be  a 
40-ton  electric  operated,  and  the  other  a  10- 
ton,  either  hand  operated  or  electric  operated, 
as  the  board  may  decide.  Those  whose  bids 
were  opened  were :  Whiting  Foundry  Equip- 
ment Co.,  Harvev,  III.,  for  40-ton  crane, 
$6,970;  for  10-ton  hand  operated.  $850;  for  10- 
ton  electric  operated,  $2,220 ;  Manning,  Max- 
well &  Moore,  New  York,  for  40-ton,  $6,438 ; 
for  10-ton  hand,  $860;  for  10-ton  electric. 
$3,263;  Pawlings  &  Hernischfeger  Co.,  Mil- 
waukee, Wis.,  for  40-ton,  $8,250;  for  10-ton 
hand  $1,800;  for  10-ton  electric,  $2,700;  Toledo 
Bridge  and  Crane  Co.,  for  40-ton,  $6..500 ;  for 
10-ton  hand,  $1,575;  for  10-ton  electric,  $2,200; 
Cleveland  Crane  and  Engineering  Co.,  Cleve- 
land, Ohio,  for  40-ton,  $6,750;  for  10-tun  hand. 
$720;  for  10-ton  electric,  $2,280;  Northern  En- 
gine Works,  Detroit,  Mich.,  for  40-ton,  $6,- 
SO.'i;  for  10-ton  hand,  $1,630;  for  10-ton  elec- 
tric, $2,710. 

Maryland. 

The  Town  Council  of  Takoma  Park,  Md., 
has  adopted  ordinances  autliorizing  the  laying 
of  water  and  sewer  mains  and  the  construc- 
tion of  cement  walks  within  the  corporate 
limits  of  the  town.  Included  in  the  improve- 
ments authorized  is  an  8-in.  terra  cotta  sewer 
on  Ash  Ave.,  about  400  ft.  long  and  estimated 
to  cost  $300 ;  an  8-in.  terra  cotta  sew-er  on 
Cedar,  Beech  and  Sycamore  Aves.,  about  1,800 
ft.  long  and  estimated  to  cost  $1,350;  a  4-in. 
water  main  on  Ash  and  Elm  Aves.,  about 
1,800  ft.  long  and  estimated  to  cost  $800;  a  4- 
in.  water  main  on  Hancock  Ave.  from  Grant 
to  Sheridan  Aves.,  about  1,100  ft.  long,  and 
estimated  to  cost  $1,100;  a  4-ft.  cement  side- 
walk on  Holly  Ave.,  about  200  ft.  long  and 
estimated  to  cost  $140;  the  extension  of  the 
4-in.  water  main  on  Chestnut  Ave.,  about 
450  ft.  long  and  estimated  to  cost  $450. 

Massachusetts. 

The  Board  of  .-Mdermen,  Springfield,  Mass., 
has  started  on  the  project  of  installing  a  sewer 
system  for  draining  the  tract  known  as  East 
Springfield,  by  ordering  the  establishment  of 
sewers  in  Highland  Ter.  and  Page  Blvd.  The 


main  part  of  the  work  will  follow  along 
rapidly,  it  is  said. 

Commissioner  of  Public  Works  Rourke,  Bos- 
ton, Mass.,  has  called  upon  Mayor  Fitzgerald  to 
provide  $393,507  additional  for  sewerage  work, 
which  the  Commissioner  claims  should  be 
done  at  the  earliest  possible  moment,  and  the 
Mayor  referred  the  matter  to  the  City  Council 
for  consideration. 

Michigan. 

On  the  recommendation  of  the  Special  Com- 
mittee of  the  City  Council,  Escanaba,  Mich., 
T.  C.  Hatton,  Wilmington,  Del.,  has  been  en- 
gaged as  Sanitary  Engineer  to  prepare  pre- 
liminary plans  for  the  construction  of  the  pro- 
posed new  trunk  sewer  and  sewage  disposal 
plant. 

The  City  Officials  of  Union  City,  Mich.,  are 
having  preliminary  surveys  and  estimates 
made  for  the  construction  of  a  proposed  mu- 
nicipal S3'stem  of  sanitary  sewerage. 

Minnesota. 

®Lars  Overn,  St.  Peters,  Minn.,  at  $1,735  has 
been  awarded  the  contract  for  the  construction 
of  sewers  at  Springfield,  Minn.  Bids  for  the 
work  were  opened  Aug.  26. 

The  Board  of  Public  Works.  Duluth,  Minn., 
opened  bids  Aug.  24  for  the  construction  of 
the  Park  Point  Sewer  and  a  concrete  storm 
sewer  at  the  foot  of  Second  Ave.,  west.  Hugh 
Steele  was  low  on  the  Park  Point  job,  his 
price  being  $22,714,  about  $1,000  above  the 
Engineer's  estimate.  The  proposed  sewer  will 
extend  from  Thirty-eighth  St.  to  the  Canal.  C. 
R.  McLean,  at  $507,  was  low  bidder  for  the 
storm  sewer. 

Included  in  the  Permanent  Improvement 
fund  budget  for  1913  prepared  by  City  En- 
gineer .■\ndrcw  Rinker,  Minneapolis,  Minn., 
arc  the  following  items;  $114,000  for  city's 
portion  of  sewers;  $40,000  for  sewer  repairs. 

The  City  Clerk  of  Owatonna,  Minn.,  has 
been  instructed  to  advertise  for  bids  for  the 
construction  of  a  sewer  on  East  Broadway, 
west  from  Lincoln  St. 

Missouri. 

®The  Board  of  Public  Works,  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  con- 
struction of  sewer  district  124  to  E.  F. 
Mignery  and  the  construction  of  Sewer  Dis- 
trict 135  to  the  Olson-Schmidth  Construction 
Co. 

Nebraska. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 

9,  by  Geo.  W.  Craig,  City  Engineer,  Omaha, 
Neb.,  for  constructing  sewer  in  Sewer  District 

No.  461    and  460. 

New  Jersey. 

^Bids  will  be  received  until  8  p.  m.,  Sept. 
16,  by  Committee  on  Sewers,  Borough 
Council,  Caldwell,  N.  J.,  for  building  sewers 
and  appurtenances.  A  certified  check  for 
S.S.OOO  must  be  filed  with  each  bid.  John 
Ks!)y  is  Mayor. 

The  State  Board  of  Health  of  New  Jersey 
has  approved  the  plan  of  Montclair,  Orange 
and  East  Orange,  to  establish  an  Imhoff  sew- 
age disposal  plant  in  the  Soho  sections  of 
Belleville  and  Bloomfield.  The  Board's  de- 
cision embodies  the  provision  that  the  effluent 
must  be  conducted  direct  from  the  tank, 
through  one  or  more  pipes,  to  the  Passaic 
River,  instead  of  the  Third  River,  as  provided 
in  the  original  plans.  Coincident  with  the 
Board's  action.  Mayor  Hinck  of  Montclair  de- 
clared that  he  would  sail  for  Europe  Septem- 
ber 28  to  inspect  and  study  disposal  plants 
there,  especially  in  Germany  and  F'rance 

The  Citizens  of  Hammonton,  N.  J.,  recently 
held  a  meeting  to  discuss  the  proposed  sew- 
erage plant   for  the  town. 

New   York. 

•I«Bids  will  be  received  until  1  p.  m.,  Sept. 

10,  by  Sewer  Commissioners,  Sidney,  N.  Y., 
for  the  construction  of  about  6.420  ft.  of 
sewer  of  8.  10  and  12-in.  pipe.  Charles  H. 
.Seeley  is  Clerk. 

^•Bids  will  be  received  until  8;30  p.  m., 
Sept.    17,    by    Board    of  Trustees,    Mamaro- 
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neck,  N.  Y.,  for  the  construction  of  a  sani- 
tary sewer  through  a  portion  of  West  Bos- 
ton Post  Road,  from  the  village  line  to 
Union  Ave.,  a  distance  of  about  2,700  ft. 
J.   -M.   Duffy  is   Village   Engineer. 

®The  Board  of  Contract  and  Supply,  Bing- 
hamton,  N.  Y.,  awarded  the  contract  for  the 
installation  of  a  sewer  in  Gaylord  St.  to 
George  Serafino,  at  $1,495. 

John  R.  Baxter,  at  $18,885,  submitted  the 
only  bid  for  the  construction  of  the  extension 
to  the  big  intercepting  sewer  in  the  lower 
section  of  the  city  of  Utica,  N.  Y.  No  action 
was  taken  by  the  Board  of  Contract  and 
Supply. 

The  City  Council  of  Dunkirk.  N.  Y.,  is  mak- 
ing arrangements  for  the  construction  of  an 
e.xtensive  addition  to  the  sewer  system  in  the 
First  Ward,  a  20-in.  sewer  is  to  be  laid  in 
Middle  Rd.  and  10-in.  sewers  are  to  be  built  in 
Pangolin,  Moffat,  Jerboa,  Ocelet,  Serval  and 
Margay  Sts.  The  common  council  also  de- 
clared its  intention  of  building  a  sewer  ex- 
tension on  North  Ermine  St. 

Residents  of  Lower  Chestnut  St.  and  Linden 
.Ave.  have  filed  petitions  with  the  Board  of 
Trustees,  Cooperstown,  N.  Y.,  asking  for  the 
construction  of  sewers  in  those  streets  con- 
necting with  the  sewer  now  being  laid  in 
Beaver  St.  The  request  has  been  granted  and 
bids  for  the  work  will  be  asked  shortly. 

According  to  an  announcement  reported  to 
have  been  made  by  M.  E.  Connolly,  President 
of  the  Borough  of  Queens,  New  York  City, 
the  matter  of  constructing  a  trunk  sewer  for 
the  Woodhaven  section  in  Fulton  Ave.,  is  un- 
der consideration. 

A  petition  has  been  drawn  up  by  Allison  E. 
Lowndes,  Justice  of  the  Peace,  Huntington, 
L.  I.,  for  circulation  among  the  residents  of 
the  place  asking  the  Town  Board  to  establish 
a  sewer  system. 

W.  Thomas  Wooley,  City  Engineer,  Sche- 
nectady, N.  Y.,  is  at  work  on  plans  for  the 
construction  of  a  trunk  sewer  extending  the 
length  of  the  city  along  the  river  front  re- 
ceiving the  sewage  from  all  the  branch  or 
lateral  sewers  emptying  into  the  river. 

Civil  Engineer  E.  R.  Rowerman  is  pre- 
paring plans  and  specifications  for  sewers 
on  Pleasant  and  Parker  Sts.,  for  the  village 
of  Fairport.  N.  Y.  Construction  will  begin 
as  soon  as  bids  can  Ik-  obtained. 

Ohio. 

®The  Board  of  Control,  Dayton,  O.,  recent- 
ly awarded  the  contracts  for  the  construction 
of  sewers  as  follows :  Boyd  and  Cook : 
Springfield  St.  sanitary  sewer,  $3,987 ;  Mc- 
Donough  and  May  St.  storm  sewers,  $892; 
Wayne  Ave.  storm  sewer,  $3,600;  Eagle  and 
Hope  St.  storm  sewers.  $790;  and  Fifth  St. 
storm  sewer,  $1,9.38;  W.  C.  Kershner;  San- 
itary district  8,  $7,513 ;  Deal  Ave.  storm  sew- 
er, "$1,050.50;  St.  Paul,  Milton  and  Newcom 
St.  storm  sewers,  $77.3,  and  Emerson  PI.  storm 
sewer,  $494.  William  Hilt:  Terry  and  First 
St.  storm  sewers,  $7,911. 

Pennsylvania. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
9,  by  Board  of  Public  Works,  Harrisburg. 
Pa.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  concrete 
bottom  and  appurtenances  in  Paxton  Creek 
in  Harrislnirg.  The  work  will  include  about 
1.^.400  lin.  ft.  of  reinforced  concrete  bottom 
with  retaining  walls  of  reinforced  concrete 
along  the  sides.  D.  E.  Tracy  is  Secretary 
of  the   Board. 

®The  Board  of  Public  Works.  Reading,  Pa., 
has  awarded  the  contract  for  the  construction 
of  house  and  storm  water  sewers  on  the 
north  and  south  sides  of  Penn  St.  from  Sec- 
ond St.  west  to  the  canal  to  Fehr  &  O'Rourke, 
at  $12,7.34.  The  Reading  Construction  Co.  bid 
$14,565  and  J.  E.  Weidner  $15,300  for  the 
work 

®The  City  Council  of  Erie  Pa.,  has  awarded 
the  following  sewer  contracts:  F.  J.  Eichen- 
laub,  for  the  construction  of  Section  Five  of 
Mill  Creek  intercepting  sewer  from  Nineteenth 
St.  to  Twenty-sixth  St.,  $6,847.     For  the  con- 
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struction  of  a  sewer  on  Hess  Ave.  north  of 
Ellert  and  southward  to  Center  of  Ninth,  and 
in  Eighth  and  Seventh  Sts.  to  F.  J.  Diefendorf, 
for  $3,191. 

®The  City  Council  of  Pittston,  Pa.,  recently 
awarded  among  other  contracts  two  for  the 
construction  of  sewers  as  follows:  Edward 
Healy  at  $4,02]  for  the  construction  of  lateral 
sewer  in  Oak  St. ;  for  the  construction  of  a 
lateral  sewer  in  West  Railroad  St.  from  Main 
to  Price  Sts.,  at  $1,300. 

South  Carolina. 

^Bids  will  be  received  until  3  p.  m..  Sept. 
17,  by  D.  C.  Tillman,  Secretary  Public  Works 
Commission,  Cheraw,  S.  C,  for  constructing 
sewer  system.  See  also  under  Waterworks  in 
this  issue. 

Texas. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
24,  by  P.  W.  Powell,  Superintendent  of  Streets 
and  Public  Improvements,  Austin,  Te.^.,  for 
the  construction  of  sanitary  sewers  as  follows ; 
About  3,8.55  ft.  of  36-in.,  3,947  ft.  of  33-in., 
5,711  ft.  of  24-in.,  950  ft.  of  21-in.,  882  ft,  of 
^0-in.,  1,138  ft.  of  18-in.,  3,899  ft.  of  15-in., 
4,620  ft.  of  12-in.,  3,688  ft.  of  10-in..  6.319  ft. 
of  8-in.  and  741  ft.  of  G-in.,  together  with  river 
outfall,  stream  crossings  and  other  appurt- 
enances,   all    in    accordance     with     plans    and 


specifications  prepared  by  M.  C.  Welborn, 
Chief  Engineer  of  Sewers,  and  now  on  file  in 
his  office.  Each  bid  must  be  accompanied 
with  a  certified  check  on  an  Austin  bank  for 
the  sum  of  $2,500. 

®The  Board  of  Municipal  Commissioners, 
Dallas,  Texas,  has  awarded  the  contract  for 
the  construction  of  a  10-ton  addition  to  the 
Dallas  Crematory  to  the  R.  S.  Winn  Co.,  at 
$4,750. 

Wisconsin. 

•|*Bids  will  be  received  until  2  p.  m.,  Sept. 
9,  by  Board  Public  Works,  M.  R.  Butlar 
Chairman,  Waukesha,  Wis.,  for  labor  and 
material  for  067  ft.  of  pipe  sewer  in  Aurora  St. 

®The  Board  of  Public  Works,  LaCrosse, 
W"is.,  has  awarded  the  contract  for  the  con- 
struction of  the  Redfield  Sewer  to  Thill, 
Manning  &  Whalen  Co.,  at  $5,987.  All  bids  re- 
ceived for  the  Third  St.  sewer  leading  to  the 
north  side  were  rejected  on  account  of  their 
being  above  the  City  Engineer's  estimate. 

®The  Gray-Robinson  Construction  Co., 
Manitowoc,  Wis.,  has  been  awarded  the  con- 
tract for  the  construction  of  sewers  in  Dis- 
tricts Nos.  3,  4,  5,  14  and  16,  Janesville,  Wis., 
at  $4,504.  Other  bids  received  for  the  work 
were  as  follows:  F.  E.  Kaminski  of  Water- 
town,    $4,737..36;     Mulkhead    &    Kuehn     Co., 


Kaukauna,  $4,920.65;  Johnson  &  Thompson, 
Racine,  $5,019.59;  Sweeney  Brothers.  Reeds- 
burg,  $4,966.94;  Tibey  Brothers,  Dubuque, 
$6,333.50. 

A.  L.  Hillis,  City  Engineer,  Marinette,  Wis., 
is  running  grades  and  taking  measurements  to 
secure  an  estimate  of  the  cost  of  constructing 
a  sewer  in  McCagg  St.  from  the  center  of 
block  30  to  the  corner  of  Peck  Ave.,  Peshtigo, 
Wis.     Bids  for  the  work  will  soon  be  taken. 

The  Committee  appointed  by  the  City  Coun- 
cil of  Grand  Rapids,  Wis.,  to  take  up  the 
proposition  of  sewering  Chestnut  St.  to  the 
city  limits,  has  recommended  that  the  petition 
be  laid  over  until  1913. 

G.  W.  Kirchoifer.  Engineer,  Madison,  Wis., 
has  made  extensions  and  revisions  in  the  plans 
for  the  new  sewer  system  to  be  installed  at 
Prairie  Du   Chien,  Wis.,  next  year. 

Plans  and  specifications  have  been  completed 
for  the  construction  of  sewers  in  the  Winne- 
bago Street  District,  Madison,  Wis.,  and  are 
now  on  file  at  the  office  of  O.  S.  Norsman, 
City  Clerk. 

The  City  Council  of  Green  Bay,  Wis.,  has 
decided  to  take  immediate  steps  toward  se- 
curing plans  for  the  si.xth  district  sewer  in 
the  Northwestern  R.  R.  shop  district.  A 
petition  was  read  at  the  last  meeting  ask- 
ing the  construction  of  a  sewer  in  Clay  St. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Florida. 

^Bids  will  be  received  until  noon,  Oct.  7, 
"by  Robt.  H.  Roesch.  Clerk,  County  Commis- 
sioners, County  of  Manatee,  Bradentown,  Fla., 
for  the  erection  of  a  combined  courthouse  and 
jail.  Plans  and  specifications  may  be  seen  at 
the  Clerk's  office  in  Bradentown  or  at  the 
.office  of  McGucken  &  Hyers  in  Tampa,  Fla. 

Georgia. 

^Bids  will  be  received  at  the  office  of 
Louis  R.  Benz,  Architect,  Valdosta,  Ga.,  until 
11  a.  m.,  Sept.  16,  1912,  for  the  plumbing, 
steam  heating,  electric  wiring  and  electric  ele- 
vator to  be  installed  in  the  Valdes  Hotel,  Val- 
dosta, Ga. 

Massachusetts. 

^Bids  will  be  received  until  noon,  Sept.  5, 
by  Boston  Transit  Commission.  B.  Leighton 
Beal,  Secretary,  15  Beacon  St.,  Boston,  Mass., 
for  furnishing  and  delivering  1,000  tons  of 
square  cold-twisted  open-hearth  steel  rods. 

New  Jersey. 

^Bids  will  be  received  until  9  p.  m.,  Sept. 
16,  by  W.  J.  Liston,  Secretary  Board  of  Edu- 
cation of  Union,  N.  J.,  at  Lincoln  School 
building.  Ridge  road,  Lyndhurst,  N.  J.,  for  the 
complete  construction,  except  heating  and  ven- 
tilating, of  a  public  school  building,  and  also 
separately  for  all  mason  work  (including  iron 
work,  sheet  metal  work  and  roofing,  carpen- 
ter work,  including  blackboards  and  hard- 
ware), painting,  plumbing  and  electrical  work. 
Plans  and  specifications  may  be  secured  from 
the  architects.  Ernest  Sibley  and  William  W. 
Rasmussen,  Palisade,  N.  J.,  or  from  W.  J. 
Xiston,  secretary  of  the  board,  Lvndhurst, 
N.  J.  ' 

•|»Bids  will  be  received  until  8  p.  m.,  Sept. 
8.  by  Harry  Trippett.  Town  Clerk.  Montclair, 
N.  J.,  for  the  heating  and  plumbing  for  the 
new  municipal  building,  for  the  use  of  the 
police  and  fire  departments  and  other  munici- 
pal purposes,  according  to  plans  and  specifica- 
tions therefor  on  file  at  room  3,  Crane  build- 
ing, 460  Bloomfield  Ave.,  Montclair,  N.  J. 
Alternative  figures  are  requested  for  sectional 
cast  iron  boilers  and  alternative  estimates  for 
different  makes  of  plumbing  fixtures.  Bids 
mav  be  made  for  plumbins-  or  heatins  only  if 
desired.  Plans  are  bv  O.  F.  Sesch,  183  Mont- 
clair Ave..  Montclair.  N.  J.,  and  109  Broad 
St.,  New  York  City,  N.  \\ 
New  York. 

®The  Ravmond  Concrete  Pile  Co.,  New 
Tork  City,  has  been  awarded  the  contract  at 


$141,360  for  constructing  a  barge  canal  termin- 
al  at   Albany,   N.   Y. 

The  State  Canal  Board  has  approved  plans 
for  the  construction  of  barge  canal  terminals 
at  Ilion  and  Rome  and  voted  to  locate  ter- 
minals at  Cleveland,  Oswego  County,  White- 
hall  and  Watkins. 

Ohio. 

4«Bids  will  be  received  until  Sept.  24  by 
Walter  G.  Franz,  Consulting  Engineer,  LTnion 
Trust  Bldg.,  Cincinnati,  O.,  for  the  construc- 
tion of  a  central  heating  and  lighting  plant 
for  the  Tuskegee  Normal  and  Industrial  In- 
stitute, Tuskegee  Institute,  .^.la.  Power  house 
and  coal  bunker,  192  ft.  by  112  ft.;  water- 
tube  boilers,  engines,  generators,  transform- 
ers, motors,  elctric  transmission  system  and 
underground  steam  transmission  system. 
Plans  and  specifications  may  be  seen  at  the 
office  of  R.  R.  Taylor,  Director  of  Industries. 
Tuskegee  Institute.  Ala.;  at  the  office  of 
Walter  G.  Franz.  Cincinnati,  Ohio,  and  at  the 
Buildings'  and  Traders'  Exchan,ge,  Birming- 
ham. Ala.,  and  at  the  Contractors'  and  Deal- 
ers' Exchange,  826  Perdido  St.,  New  Orleans, 
La.  Plans  and  specifications  for  bidders'  use 
may  be  obtained  from  the  engineer  upon  the 
deposit  with  him  of  a  certified  check  for  $25. 

^Bids  will  be  received  until  noon,  Sept. 
12,  by  W.  H.  Kirby,  Secretary  of  the  Director 
of  Public  Service,'  No.  104  City  Hall,  Cleve- 
land. O..  for  lead  encased  rubber  covered  two 
conductor  cable  for  the  Lighting  Department 
of  the  City  of  Cleveland.  Specifications  may 
be  obtained  of  the  Superintendent  of  the 
Water  Department. 

Oregon. 

•|»Bids  will  be  received  until  11  a.  m.,  Sept. 
25,  by  Maj.  J.  F.  Mclndoe.  U.  S.  Engineer, 
Portland,  Ore.,  for  furnishing  and  delivering 
stone  for  jetty  construction,  mouth  of  Co- 
lumbia River,  Oregon  and  Washington. 
Pennsylvania. 

®The  Great  Lakes  Construction  Co.,  ButTa- 
lo.  N.  Y.,  has  been  awarded  the  contract  at 
$33,905  by  the  U.  S.  Government  for  the  con- 
struction of  the  concrete  superstructure  on 
the  north  pier  at  Erie,  Pa. 

Rhode  Island. 

•|«Bids  will  be  recei\ed  until  11  a.  m.,  Sept. 
21.  by  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  for  one  15- 
ton  manuallv  onerated  single  trolley  traveling 
crane.   48    ft.    11%    ins.    span,    for   the   central 


power  plant,  L'nited  States  naval  torpedo  sta- 
tion, Newport,  R.  I.  Estimated  cost,  $1,800. 
Plans  and  specifications  can  be  obtained  on 
application  to  the  bureau  or  to  the  command- 
ant, naval  station,  Narragansett  Bay,  New- 
port, R.  I. 

South  Carolina. 

^Bids  will  be  received  until  noon,  Sept. 
25.  by  Maj.  G.  P.  Howell,  U.  S.  Engineer, 
Charleston,  S.  C,  for  dredging  in  Ashley 
River  and  Shipyard  Creek,  Charleston  Har- 
bor, S.  C. 

Texas. 

^Bids  will  be  received  until  noon,  Sept. 
12,  by  J.  H.  Bright.  Secretary  Board  of  Trus- 
tees for  Port  .\rthur  Independent  School  Dis- 
trict, for  construction  of  ward  school  building 
in  Port  Arthur,  Texas.  Specifications  and 
plans  can  be  obtained  at  the  office  of  W.  C. 
Parker,  architect.  Port  Arthur,  Texas,  upon 
application  and  the  deposit  of  $25  to  secure 
their  safe  return,  accompanied  by  a  bid  upon 
the  date  agreed.  Successful  bidder  will  be  re- 
quired to  give  satisfactory  bond  in  the  sum 
of  $1.5,000. 

•J-Bids  will  be  received  until  Sept.  16  by 
County  Clerk.  Roberts  County,  Miami,  Tex., 
for  the  construction  of  a  2-story  and  base- 
ment brick  and  stone  court  house  to  be  erect- 
ed in  the  Town  of  Miami.  For  plans  and 
specifications  and  all  other  information  per- 
taining to  same  appiv  to  the  County  Clerk  of 
Roberts  County  or  Elmer  G.  Withers,  archi- 
tect, of  Stamford.  Tex. 

Washington. 

^Bids  will  be  received  until  11  a.  ni.,  Sept. 
in.  by  Lieut.  L.  M.  Chambers,  Quartermaster, 
Fort  Columbia.  Wash.,  for  furnishing  mate- 
rial and  labor  for  repairs  to  wharf  and  ap- 
proach .-it  Fort  Columbia. 

The  Port  Commission  of  Seattle,  Wash., 
has  signed  a  contract  with  the  Pacific  Ter- 
minal Co.,  a  New  York  corporation,  providing 
for  harbor  improvements  to  be  made  at  a  cost 
of  $3,100,000.  A  large  block  of  H.arbor  Is- 
land property  is  leased  to  the  New  York  con- 
cern, which  agrees  to  make  improvements 
similar  to  the  Bush  terminals  in  Brooklyn. 

Canada. 

The  Peter  Lyell  Construction  Co.,  Montreal, 
Que.,  has  been  awarded  the  contract  for  con- 
structing the  new  Customs  House  building  in 
Montreal  for  the  Canadian  Government.  The 
building  will  cost  about  $1,000,000. 


4. indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 


1.^ 
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Hand  Book  o£  Cost  Data 

New  edition. 

By  H.  P.  Gillette.  EdItor-ln-Chlef  En^neerlng  &  Contracting,  M.  Am.  Soc. 
C.  E..  M.  Am.  Soc.  M.  E..  M.  Am.  I.  M.  E. 

Flexible  leather:  4}x7  Inches:  1841  pages,  illustrated.  Price,  S5-00  net,  post- 
paid. 

Cost  Keeping  and  Manatjement  Engineering 
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Cloth.  6x9  Inches;  380  pages.  134  flgures.    Price.  $3.50  net.  postpaid. 

The  Law  of  Contract 

By  Alexander  Harlng.  C.  E..  L  L.  B..  L.  L.  M.  Attorney  and  Counsellor- 
at-Law.  Prolesaor  of  Bridge  and  Railway  Engineering,  N.  Y.  University. 
Mem.  A.m.  Soc.  C.  E..  Mem.  Am.  Soc.  Eng.  Con. 

Cloth.  6x9  Inches:  510  pages.    Price,  S4.00  net.  postpaid. 

Tables  for  Structural  Engineers 

By  Edward  Godfrey. 
Flexible  leather:  21S  pages:  4x6^  Inches.    Price.  $2.50  net.  postpaid. 

A  Text  Book  on  Graphic  Statics 

By  Charles  W.  Mnlcolm.  C.  E. 
Cloth;  6x9  Inches:  330  pages;  155  drawings.    Price.  $3.00  net,  postpaid. 

A  Treatise  on  the  Design  and  Constructioa  of  Mill 

Buildings  and  Other  Industrial  Plants 

By  Henry  Grattan  Tyrrell.  C.  E. 
Cloth:  6x9  Inches:  490  +.KVI  pages.  052  Illustrations.    Price,  $4.00  net,  post- 
paid. 

Bricklaying  System 

By  Frank  B.  Gllbreth.  M.  Am.  Soc.  M.  E. 
Cloth.  6x9  Inches:  330  pages,  73  bond  charts:  16"  Illustrations.     Price,  S3.00 
net.  postpaid. 

Field  System 

Bv  Frank  B.  Gllbreth.  JI.  Am.  Soc.  M.  E. 
Flexible  leather;  200  pages,  4^x7  Inches.    Price,  $3.00  net,  postpaid* 

Backbone  of  Perspective 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering.  University  of  Texas. 
Cloth.  4Jx7  Inches:  56  pages.  Illustrated.    Price.  $1.00  net,  postpaid. 

Surveyor's  Handbook 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering,  University  of  Texas. 
Flexible  leather,  gilt  edges:  32S  pages.  Illustrated.    Price,  $2.00  net.  post- 
paid. 

Railroad  Location  Surveys  and  Estimates 

By  F.  Lavls.  M.  Am.  Soc.  C.  E..  Resident  Engineer  P.  R.  R.  Tunnels,  for- 
merly Locating  Engineer  Choctaw.  Oklahoma  and  Gulf  R.  R. 

Cloth.  6x9  Inches:  270  pages,  10  folding  plates:  73  Illustrations.  Price,  $3.00 
net.  postpaid. J 

The  Trackman's  Helper 

Bv  .T.  Klndelan. 
Cloth.  5ix7iluchee:  3:'0  pages  Illustrated.    Price.  $1.50  net,  postp&id. 

Practical  Swltchwork 

By  D   H   I.ovell,  DIv.  Supt..  P.  R.  R. 
Cioth,4Jx61lnche3;  174  pages.    Price  $1.00  net.  postpaid. 

Railway  Curves 

By  F.  A.  Smith,  M.  E..  C.  E. 
Cloth.  4x61  Inches:  50  pages  and  diagrams.    Price,  $1.00  net.  postpaid. 

Standard  Turnouts  on  American  Railroads 

By  F.  Smith.  M.  E.,  C.  E.    With  Introduction  by  J.  M.  .Mead.  Res.  Eng.. 

A.  T.  &  S.  F.  Rv. 
Leather,  4ix7}  Inches:  41  pages.    Price.  $1.00  net.  postpaid. 

Maintenance  of  Way  Standards 

By  F.  A.  Smith.  M.  E..C.  E. 
Cloth.  6ix7i  Inches:  600  pages,  300  Illustrations.    Price,  $1.50  net.  postpaid. 

Mathematics  of  the  Paper  Location  of  a  Railroad 

By  J.  C.  L  Fish.  .\.=!so.  M.  Am.  Soc.  C  E     .\ssoclate  Professor  of  Engineer- 
log  of  Leland  Standford.  Jr..  University. 
Paper.  4ix7i  Inches.    Price,  25  cents. 

Telephone  Line  Construction  —  Methods  and  Cost 

By  Clarence  Mayer.  Formerly  Cost  Statistician  and  Facilities  Engineer, 
Chicago  Telephone  Company.  With  additional  data  by  J.  C.  Slippy,  Con- 
sulting Telephone  Engineer. 

Cloth.  6x9  Inches:  300  pages,  157  tables.  100  Illustrations.  Price,  $3.00  net 
postpaid. 

Rock  Excavation — Methods  and  Cost 

By  H.  P.  Gillette.  EdItor-ln-Chlef.  Engineering  &  Contracting.  M.  Am. 

Soc.  C.  E.,  M.  Am.  Soc.  M.  E..  M.  A.  I.  M.  E. 
Cloth.  5ix7  Inches;  3s4  pages,  56  pages  and  illustrations.    Price,  $3.00  net. 

postpaid. 

Engineering  Work  In  Towns  and  Cities 

By  Ernest  McCullough.  C.  E. 
Cloth.  6x9  Inches;  510  pages,  6S  tables,  112  diagrams   and    Illustrations. 
Price,  $3.00  net,  postpaid. 


Cements,  Mortars   and  Concretes — Their  Physical 

Properties 

By  Myron  S.  Falk.  Ph.  D.  of  Columbia  University. 
Cloth  6x9  Inches;  1S4  pages.  Illustrated.    Price.  $2.50  net.  postpaid. 

Practical  Cement  Testing 

By  W.  Purves  Taylor.  M.  S..  C.  E. 
Cloth,  6x9  Inches :  330  pages,  58  tables;  142  Illustrations.     Price.  $3.00  net 
postpaid. 

Concrete  and  Reinforced  Concrete  Construction 

Bv  Homer  \.  Retd.  Assoc.  A.  Am.  Soc.  C.  E..  Assistant  Engineer,  Bureau 

of  Buildings.  New  York  City. 
Cloth.  6x9  Inches.  906  pages.  70  tables;  716  Illustrations.     Price.  $5.00   net. 

postpaid. 

Engineers'  Pocket  Book  of  Reinforced  Concrete 

By  E.  Lee  Heldenreich. 
Flexible  leather:  274  pages.  4Jx61  Inches.  Illustrated.    Price.  53.00  net,  post- 
paid. 

Concrete  Construction — Methods  and  Cost 

By  H.  P.  Gillette,  Editor-in-Chief,  Engineering  &  Contracting.  .M  Am.  Soc. 

C.  E..  M.  Am.  Soc.  M.  E.,  M.  --^m.  I.  M.  E..  and  Charles  S.  Hill,  C.  E.. 

.Managing  Etluor.  Engineering  A-  Contracting. 
Cloth,  6x9  inches.  700  pages.  3n0  illustrations.    Price.  $5.00  net.  postpaid. 

The  Reinforced  Concrete  Pocketbook 

By  I..  J.  .Mensch,  .M.  .\m.  Soc.  C.  E. 
Full  leather;  216  pages.  4ix6J  Inches.    Price.  $4.00  net,  postpaid. 

Reinforced  Concrete — A  Manual  of  Practice 

By  Ernest  Mc("ullough.  M.  West.  Soc.  Eng. 
Cloth,  5x7i  Inches,  136  pa^es.  Illustrated.    Price,  $1.50  net,  postpaid. 

Diagrams  for  Desiiinln^  Reinforced  Concrete  Strnc- 

turea;    Including   Diagrams  for  Reactions 

and  Strength  of  Steel  Beams 

By  G.  F.  Dodge.  M.  West.  Soc.  Eng. 
Cloth.  1.HX12J,  Inches;  112  pages  48  diagrams.    Price.  $4.00  net.  postpaid. 

Concrete  Inspection 

By  Charles  fllll.  C.  E.,  Managing  Editor  Engineering  &  Contracting 
Cloth.  3ix6  Inches;  1S6  pages.    Price.  $1.00  net.  postpaid. 

Theory  and  Deslifn  of  Reinforced  Concrete 
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ByAr^ld  Reuterdahl.  Sc.  B.,  A.M..  Chief  of  Bridge  Department.  Engi- 
neering Department.  City  of  Spokane.  Wash. 
Cloth.  6x9  Inches:  132  pagns.    Price.  $2.00  net.  postpaid 

Concrete  Bridges  and  Culverts 

By  Henry  Grattan  Tyrrell.  C.  E. 
Flexible  leather:  272  pages.  6Jx4i  Inches:    66  Illustrations.     Price.  $3.00  net. 
postpaid. 
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The  Design  and  Equipment  of  Small  Chemical 
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Bv  Richard  K.  Meade.  B.  S..  Formerly  Editor  of  The  Chemical  Engineer 
Cloth.  6x9  Inches:  144  pages.  Ill  Illustrations.    Price.  $2.00  net.  postpaid. 
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Melan'a  Steel  Arches  and  Suspension  Bridges 

Translated  by  Prof.  D.  B.  Stelnman,  Department  of  Engineering,  Uni- 
versity of  Idaho 

Steel  Bridge  Desl^nln^ 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


NOTICE  TO   CONTRACTORS. 

Notice  is  liereby  given  that  the  un- 
dersigned Board  of  Public  Worlds  of  thu 
city  of  La  Crosse,  Wis.,  will  receive 
sealed  proposals  at  their  office',  city  hall 
building.  La  Crosse,  Wis.,  until  2  o'clock 
p.  m.,  Sept.  19,  1912,  for  the  construction 
of  an  extension  to  the  water  system  of 
said  city  of  La  Crosse,  Wis.,  which  ex- 
tension includes  the  laying  of  3.200  lineal 
feet  of  24  inch  pipe,  13,450  lineal  feet  of 
20  inch  pipe,  S48  lineal  feet  of  IG  inch 
pipe.  760  lineal  feet  of  12  inch  pipe,  536 
lineal  feet  of  S  inch  pipe,  586  lineal  feet 
of  6  inch  pipe,  about  70,000  pounds  of 
special  castings,  70  valves,  from  6  inch 
to  24  incli,  setting  11  new  and  the  re- 
moving and  resetting  of  9  old  hydrants, 
the  taking  up  of  3,740  lineal  feet  of  G 
Inch  pipe,  making  60  house  connections 
where  the  6  inch  pipe  has  been  replaced 
with  pipe  of  lai'ger  diameter,  to  do  all 
cartage  of  pipe  and  other  materials,  and 
to  furnish  all  lead,  yarn  and  labor  neces- 
sary to  place  the  proposed  extension  in 
a  good  and  satisfactory  condition,  the 
same  to  be  completed  by  July  1,  1913, 
and  in  accordance  with  plans  and  speci- 
fications now  on  file  in  the  office  of  said 
Board  of  Public  Works,  La  Crosse,  Wis. 
Each  bidder  shall  deposit  with  his  pro- 
posal a  certified  check,  payable  to  the 
order  of  the  Board  of  Public  Works,  La 
Crosse,  Wis.,  in  the  sum  of  15  per  cent 
of  the  amount  of  his  proposal,  the  same 
to  be  foifeited  to  the  city  of  La,  Crosse. 
Wis.,  in  case  the  bidder  fails  to  enter 
Into  a  contract,  in  accordance  with  his 
proposal,  should  the  same  be  accepted 
by   said   Board  of  Public  Works. 

Bonds  to  the  amount  of  50  per  cent 
of  Ihe  amount  of  the  proposal  shall  be 
furnished  by  the  parties  to  whom  the 
contracts   shall  be   awarded. 

If  the  contractor  fails  to  complete  his 
said  contract  on  the  day  mentioned,  the 
same  shall  pay  to  the  city  of  La  Crosse 
the  sum  of  one-half  of  one  per  cent  of 
bid,  as  the  charter  provides  for  each 
and  every  day  thereafter  until  such  con- 
tract  is    completed. 

The   board   reserves   the   right   to   reject 
any  and   all   bids,   or  any  part  thereof. 
Dated   this    17th   day   of  August,    1912. 
JAMES'  T.    DAT, 
FRED    SCHNELL, 
GEORGE    PALK, 
Commissioners    of    the    Board    of    Public 

Works. 
Audited    August    17,    1912. 
W.    J.    FRIES,    Comptroller. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington.  D.  C.  August  16.  1912.— 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service.  40S  Commonwealth  Bldg..  Den- 
ver, Colo.,  until  10  o'clock  a.  m..  Septem-- 
ber  30,  1912.  for  furnishing  260.000  bar- 
rels of  Portland  cement,  f.  o.  b.  c^rs  at 
the  works  of  the  bidder,  for  shinment 
during  the  years  1913  to  1916,  inclusive. 
The  estimated  requirements  for  each  of 
the  above  years  are  as  follows:  1913,  70,- 
000  barrels;  1914,  85,000  barrels;  1915, 
85,000  barrels;  1916.  20,000  barrels.  For 
particulars  address  the  U.  S.  Reclama- 
tion Service.  408  Commonwealth  Bldg., 
Denver,  Colo.,  or  Washington,  D.  O. 
F.    H.    NEWELL,    Director. 


RE-ADVERTISEMENT. 
DITCH  AND  LEVEE  WORK. 

NOTICE  TO  CONTRACTORS. 
POURCHE  DRAINAGE  DISTRICT.  LIT- 
TLE ROCK,  ARKANSAS. 
Sealed  bids  will  be  received  until  12 
o'clock  noon.  Wednesday,  September  18, 
1912,  at  the  office  of  the  engineers,  for 
the  excavation  of  the  Main  Canal  of 
Fourche  Drainage  District,  the  construc- 
tion of  levees  along  same,  and  concrete 
culverts,    as    follows: 

Main  Canal:  Length,  8  miles,  base  S6 
ft.,  slopes  2  to  1,  maximum  depth  22  ft., 
contains  1,115,000  cu.  yds.  Secondary 
Canal:  Length,  6  miles,  base  30  feet, 
slopes  1  to  1,  maximum  depth  23  ft.,  con- 
tains 687,000  cu.  yds.  North  Levee: 
Length,  8  miles,  crown  30  ft.,  maximum 
height  22  ft.,  contains  733,400  cu.  yds. 
South  Levee:  Length  S  miles,  crown  6 
ft.,  maximum  height  22  ft.,  contains 
433.600  cu.  yds.  The  above  canals  and 
le\'ees  are  parallel  to  each  other  and  the 
material  from  the  canals  is  to  be  used  in 
the   levees. 

Reinforced    Concrete    Culverts. 
I    box    culvert,    length    624    ft.,    S    ft.    by 
10  ft.,   contains  1,750  cu.   yds.     1  box  cul- 
vert,   length    500   ft.,    5    ft.    by    6    ft.,    con- 
tains 345  cu.  yds. 

This  work  is  located  within  two  miles 
of  Little  Rock,  Arkansas,  and  is  crossed 
by  five  pikes  and  three  main  lines  of 
railioad. 

Each  bid  niust  be  accompanied  by  a 
bidder's  bond  or  certified  check  in  the 
sum  of  $5,000.00.  made  payable  to  W.  E. 
Lenon,  Secretary  of  Fourche  Drainage 
■  District,  as  a  guarantee  that,  if  the  bid 
is  accepted,  a  contract  and  bond  will  be 
entered  into  within  twenty  (20)  days  from 
the  acceptance  of  same,  for  the  faithful 
execution  of  the  contract.  The  bond  for 
this  contract  will  be  in  a  sum  of  twice 
the  amount  of  the  contract,  as  is  re- 
quired by  the  State  Statutes,  and  must 
be  made  by  a  surety  company  authorized 
by  the  State  of  Arkansas.  The  work  will 
be  paid  for  in  cash  on  monthly  estimates, 
ten  (10)  per  cent  to  be  retained  until 
completion. 

Plans  may  be  seen  and  specifications 
and  blank  forms  of  proposal,  which  must 
be  used,  may  be  procured  at  the  office  of 
the  engineers.  Maps,  plans  and  profiles 
may  be  obtained  from  the  engineers  on 
payment  of  $3.00    to   cover  the   cost. 

The   right   is   reserved   to   reject  any  or 
all    bids    or    to    accept    any    part    of   any 
bid  which  the  board  may  deem  advisable. 
FOURCHE  DRAINAGE  DISTRICT. 
W.   M.   Kavanaugh,   President. 
Warren  E.  Lenon,  Secretary. 
Lund   and   Hill,    Engineers. 
2011,4    W.    Second   St.,   Little   Rock,   Ark. 

DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington,  D.  C,  Aug.  21,  1912.— Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice. Malta,  Mont.,  until  2  o'clock  p.  m., 
Sept.  25,  1912,  for  the  construction  of  lat- 
erals, waste  water  ditches  and  structures 
on  the  First  Unit.  Dodson  South  Canal, 
Milk  River  Project,  Montana.  The  work 
involves  the  excavation  of  appro-ximately 
67,000  cu.  yds.  of  materials  and  the  erec- 
tion of  six  small  structures.  For  par- 
ticulars address  the  U.  S.  Reclamation 
Service,  Helena,  Mont.,  Malta,  Mont.,  or 
Washington,  D.  C.  F.  H.  NEWELL,  Di- 
rector. 


FINAL   DISPOSITION 

OF  GARBAGE. 
DEPARTMENT  OF  PUBLIC 
WORKS. 

Chicago,    III.,    August    13,    1912. 

Sealed  proposals  will  be  received  by 
the  City  of  Chicago  until  11  a.  m.. 
Wednesday,  September  18th,  1912,  at 
Room  No.  406,  City  Hall,  for  the  final 
disposition  of  garbage  for  a  period  of 
five  (5)  years,  as  delivered  by  the  City 
of  Chicago,  beginning  September  1st, 
1913,   to-wit: 

5  years:  September  1st,  1913,  to  Aug- 
ust   31st,    1918,    inclusive. 

The  contract  will  be  awarded  by  the 
City  Council  to  the  responsible  bidder, 
whose  bid  is  the  best  and  most  advan- 
tageous to  the  City,  for  the  final  disposi- 
tion of  garbage,  for  the  full  period  of 
five   (5)   years  as  mentioned  above. 

Proposals  for  bids  shall  provide  for — 
First:  Bids  on  the  basis  of  using  a  site 
provided  by-  the  City,  which  site  shall  be 
located  either  outside  of  the  City  Limits 
or  within  the  City  Limits;  if  within  the 
City  Limits  said  site  to  be  located  along 
the  Drainage  Canal  at  a  point  near  the 
Belt  Railroad  to  be  selected  by  the  City 
Comptroller  and  the  Commissioner  of 
Public  Works,  and  which  site  shall  be 
prepared  by  the  necessary  grading,  the 
construction  of  necessary  dock  facilities 
and  the  erection  of  suitable  buildings 
thereon.  Second:  Bids  on  the  basis  of 
the  bidder  supplying  a  site  of  his  own, 
located  outside  of  the  City  Limits,  on 
which  he  shall  make  all  improvements 
at  his  own  expense. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  the  office  of  the 
Commissioner  of  Public  Works,  Room 
No.  406,  City  Hall,  Chicago,  and  be  ad- 
dressed to  said  Commissioner;  indorsed 
"Proposals  for  Final  Disposition  of  Gar- 
baga,"  and  must  be  accompanied  with 
twenty  thousand  ($20,000.00)  dollars,  in 
money,  or  a  certified  check  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  in  the  City  of  Chi- 
cago and  made  payable  to  the  order  of 
the  Commissioner  of  Public  Works,  which 
sum  shall  be  subject  to  forfeiture  in  case 
of  failure  to  enter  into  the  contract  if 
awarded  to  such  bidder,  as  set  forth  in 
the   proposals. 

Each  proposal  must  be  accompanied  by 
the  affidavit  of  the  bidder  or  his  or  its 
duly  authorized  agents,  showing  that  no 
pel-son.  firm  or  corporation,  other  than 
such  bidder,  has  any  interest  whatever 
in  such  proposal  or  the  proposed  contract, 
and  that  such  proposal  is  made  without 
connection,  connivance  or  collusion  with 
any  other  firm,  person  or  corporation. 
Where  such  affidavit  is  purported  to  be 
made  by  a  duly  authorized  agent,  the 
same  must  be  accompanied  by  satisfac- 
tory evidence  of  such  agency.  Proposals 
not  so  accompanied  will  be  rejected  as 
informal. 

No  proposal  will  be  considered  unless 
the  party  ofterlng  it  shall  furnish  evi- 
dence to  the  Commissioner  of  Public 
Works  that  he  has  the  necessary  facili- 
ties, together  with  sufficient  pecuniary  re- 
sources, to  fulfill  the  conditions  of  the 
contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 
L.  E.  McGANN. 
Commissioner   of   Public   Works. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


SUBSTRUCTURE     OF     THE    92D 
STREET   BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKS. 
Chicago.   August   27,    1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M.,  Tuesday. 
September  24,  1912,  at  Room  406,  City 
Hall,  tor  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  sub- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including 
the  approaches  thereto,  as  well  as  the  re- 
moval of  all  obstructions  found  at  the 
bridge  site,  which  might  interfere  with 
the  construction  of  the  new  bridge  and 
the  diversion  of  the  sewer  on  the  north- 
westerly side  of  the  river,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  the  Department  of  Public  Works 
of  said  city.  Room  406,   City  Hall. 

Proposals  must  be  ma(Je  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  substructure  of  92d  Street 
Bridge"  and  be  accompanied  with  three 
thousand  dollars  in  money  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
in  the  City  of  Chicago  and  made  payable 
to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  ten  dollars  will  be  re- 
quired for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with  their  address. 

L.  E.  M'GANN, 
Commissioner  of  Public  Works. 


SEWERS. 

Sealed  bids  will  be  received  up  until 
noon,  September  2Sth,  by  the  City  of  Ur- 
bana,  Ohio,  for  the  construction  and  fur- 
nishing the  material  for  about  fourteen 
(14)  miles  of  vitrified  sewers,  S  ins.  to  20 
ins.  inclusive,  according  to  plans  and 
specifications  now  on  file  in  the  office  of 
the  Director  of  Public  Service.  A  cer- 
tified check  for  $1,000.00  must  accompany 
each  bid.  The  right  is  reserved  to  reject 
any  or  all  bids. 

Complete  plats,  profiles  and  specifica- 
tions may  be  obtained  from  the  Engineer 
upon   payment   of   $10.00. 

J.  D.  McCarthy,  Director. 

C.    S.    PRATT,   Engineer. 


U.  S.  ENGINEER  OFFICE,  Wilming- 
ton, N.  C,  Aug.  27.  1912.  Sealed  propos- 
als for  furnishing  and  delivering  one  cab- 
in gasoline  launch  will  be  received  at  this 
office  until  12  m.,  Sept.  16,  1912,  and  then 
publicly  opened.  Information  on  appli- 
cation.    H.  W.   STICKLE,  Major,  Engrs. 


SUPERSTRUCTURE     OF    92D 
STREET   BRIDGE. 
DEPARTMENT     OF     PUBLIC     WORKS. 
Chicago,   August   27,    1912 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M.,  Tuesday, 
September  24,  1912,  at  Room  406,  City 
Hall,  for  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  super- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including  all 
machinery  necessary  thereto,  according 
to  plans  and  specifications  on  file  in  the 
office  of  the  Department  of  Public  Works 
of  said  city.  Room  406,  City  Hall. 

Proposals  must  be  made  upon  blanks 
furnished  at  said  office,  and  be  addressed 
to  said  department,  indorsed  "Proposals 
for  superstructure  of  92d  Street  bridge," 
and  be  accompanied  with  three  thousand 
dollars  in  money  or  a  certified  check  for 
the  same  amount  on  some  responsible 
bank  located  and  doing  business  in  tha 
City  of  Chicago  and  made  payable  to  the 
order  of  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  twenty-five  dollars  will  be 
reciuired  for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  It  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lie  Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  Individual  names  as  well  as  the  name 
of  the  firm,  with  their  address. 

L.   E.  M'GANN. 
Commissioner  of  Public  Works. 


WATER    WORKS    IMPROVE- 
MENT. 

Dayton.  Ohio. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Department  of  Public  Service 
until  12  o'clock  (noon),  Thursday.  Sep- 
tember 12,  1912,  for  furnishing  pipe,  spe- 
cials, valves  and  accessories  and  laying 
about  2  miles  of  36  inch  Cast  Iron  Pipe 
Conduit;  also  a  Steel  Stand  Pipe  20  ft.  in 
diameter  and  40  ft.  in  height. 

General  plans  and  specifications  may 
be  obtained  at  the  office  of  the  City  Civil 
Engineer,  Dayton.  Ohio. 

CHAS.  H.  HOGLEN, 
Director  of  Public  Service. 

CHAS.  J.  GROSS,  Secretary. 


TREASURY  DEP.A.RTMENT.  —  Office 
of  the  S'upervising  Architect.  Washing- 
ton, D.  C,  .4ug.  23.  1912.— Sealed  propos- 
als will  be  received  at  this  office  until  3 
o'clock  p.  m.  on  the  3d  day  of  October. 
1912,  and  then  openedr  for  the  gas  pip- 
ing heating  apparatus,  conduit  and  wir- 
ing'at  the  United  States  Marine  Hospital 
at  Stapleton,  Staten  Island,  N.  Y..  in  ac- 
cordance with  the  specification  and  draw- 
ings enumerated  therein,  copies  of  which 
may  be  obtained  from  the  chief  supervis- 
ing engineer,  727  Customhouse,  New 
York,  N.  Y.,  or  at  this  office,  at  the  dis- 
cretion of  the  Supervising  Architect. 
OSCAR  WENDEROTH,  Supervising  Ar- 
chitect. 


NOTICE     TO     DREDGING     CON- 
TRACTORS. 

Sealed  bids  will  be  received  at  the  office 
of  the  secretary  of  the  Wyaconda  Drain- 
age District  No.  1.  Kahoka,  Mo.,  Septem- 
ber 11,  1912,  at  2  o'clock  p.  m..  for  the 
construction  of  a  drainage  ditch.  Dimen- 
sions, bottom  width  25  feet,  slopes  %  to  1. 
length  12i,<.  miles,  approximate  yardage 
610,000,  clearing  38  acres.  There  may  be 
added  an  extension  of  4  miles. 

All  bids  must  be  accompanied  by  a  cer- 
tified check,  payable  to  the  treasurer  of 
the  district,  for  10  per  cent  of  the  total 
amount  of  the  bid. 

Plans  and  specifications  are  on  file  with 
the  secretary  and  the  engineer,  W.  B. 
Hazen,  Court  House,  St.  Joseph.  Mo.  The 
right  to  reject  any  or  all  bids  is  re- 
served. By  order  of  the  Board  of  Super- 
visors. W.  T.   RUTHERFORD, 

Secretary. 


SIDEWALKS,   STREET   GRAD- 
ING AND   STORM   SEWER. 

Sealed  bids  will  be  rrccived  by  the  City 
Clerk  of  the  City  of  Ely.  Minnesota,  up  t» 
Eight  o'clock  P.  M.,  September  17,  1912, 
for  the  construction  and  the  furnishing 
of  all  materials  for  cement  sidewalks, 
combined  curb  and  gutter,  street  grading, 
and  storm  sewer. 

The  Engineer's  approximate  estimate  of 
the  work  to  be  done  Is  as  follows: 

Sidewalks  and  gutters: 

42,307  sq.  ft.  of  sidewalk. 

6.761  lln.  ft.  of  combined  curb  and 
gutter. 

6.456  sq.  ft.  of  crosswalk. 

2..')00  cu.  yds.  of  grading  In  the  side- 
walks. 

Street  grading: 

2,500  cu.  yds.  of  grading  In  the  streets. 

Storm  sewer: 

300  cu.  yds.  earth  excavation. 

6  catch  basins. 

3  manholes. 

366  ft.  of  12  in.  pipe. 

600  ft.   of  15  in.  pipe. 

The  Engineer's  estimate  of  the  cost  Is 
($16,400)  sixteen  thousand  and  four  hun- 
dred dollars. 

Gravel  for  concrete  and  grading  will  be 
furnished,  by  the  city,  at  the  pit. 

Plans  and  specifications  are  on  file  and 
estimates  and  blank  forms  of  proposal 
are  obtainable  ONLY  in  the  office  of  the 
City  Engineer.  Ely.  Minn. 

A  certified  check  for  10  per  cent  of  the 
amount  of  the  bid  shall  accompany  each 
bid. 

The  City  Council  reserves  the  right  to 
reject  any  or  all  bids. 

By  order  of  the  City  Council  of  Ely. 
Minnesota. 

Dated  .August  20,  1912. 

I.  WISTED,  JR., 
City  Clerk. 


U.  S  ENGINEER  OFFICE,  P.  O.  Bldg., 
Rock  Island,  111..  Aug.  26,  1912.  Sealed 
proposals  for  construction  and  repair  of 
dams  and  shore  protections  between 
Cliivton.  la.,  and  CassviUe,  Wis.;  be- 
tween Rock  River  and  Fairport.  la.;  be- 
tween Keokuk,  la.,  and  Canton.  Mo.,  and 
between  Two  Branch  Island  and  Bolters 
Island,  will  be  received  here  until  3  p.  m., 
Sept.  25,  1912,  and  then  publicly  opened. 
Information  on  application.  C.  KEL- 
LER,   Engr. 


September,  4,  19i: 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


DREDGING. 

Sealed  bids  will  be  received  at  the  of- 
fice of  the  Secretary  of  the  Wyaconda 
Drainage  District  Number  1,  Kahoka, 
Missouri,  September  11th,  1912,  at  2 
o'clock  P.  M.,  for  the  construction  of  a 
drainage  ditch.  Dimensions:  Bottom 
width,  25  feet;  slopes  V4  to  1;  length  12y2 
miles;  approximate  yardage  610,000; 
clearing  3S   acres. 

There  may  be  added  an  extension  of 
4  miles. 

All  bids  must  be  accompanied  by  a 
certified  check,  payable  to  the  treasurer 
of  the  district,  for  10  per  cent  of  the  to- 
tal   amount    of    the    bid. 

Plans  and  specifications  are  on  file 
with  the  Secretary,  W.  T.  Rutherford. 
Kahoka,  Mo.,  and  the  Engineer,  W.  B. 
Hazen,    Court    House,    St.    Joseph,    Mo. 

The  right  to  reject  any  or  all  bids  is 
reserved. 

By  order  of  the  board   of  supervisors. 
W.   T.  RUTHERFORD, 
Secretary. 


COMPLETE   SEWER   SYSTEM. 

Sealed  bids  will  be  received  by  the 
Board  of  Local  Improvements,  St. 
Charles,  111.,  until  2  o'clock  p.  m.,  Tues- 
day. Sept.  3,  for  a  complete  system  of 
sanitary  sewers  for  the  City  of  St. 
Charles.     The  system   comprises: 

73,472  feet  of  sewers  of  sewer  pipe  con- 
struction, 6  in.  to  24  in.  diameter,  in  3 
feet  lengths. 

SIO  feet  of  14-inch  cast  iron  pipe  sewer. 

205  brick   manholes. 

31   flush   tanks. 

One  inverted  siphon  across  Fox  River, 
consisting  of  special  manholes  and  a  dou- 
ble line  of  cast  iron  pipe  across  the  river, 
pipe  to  be  laid  in  cement  concrete  and 
have  valve  end   connections. 

One  disposal  plant  of  cement  concrete 
construction  with  settling  channels, 
sewage  pump,  pipe  connections  and  mo- 
tor. 

The  work  includes  3,677  cubic  yards  of 
rock    excavation. 

Plans  and  specifications  are  on  file  at 
the  office  of  G.  N.  Lamb,  Engineer,  St. 
Charles,    111. 

KARL    C.    WETTSTEIN, 
City    Clerk. 
St.    Charles,    III. 


WOOD    BLOCK    PAVEMENT. 

Sealed  bids  will  be  received  at  the 
office  of  the  City  Clerk  up  to  noon  of 
the  9th  day  of  September,  1912,  Miles 
City,  Mont.,  for  furnishing  all  material 
and  constructing  a  creosoted  wood 
block  pavement  in  Special  Improvement 
District  No.  30,  according  to  the  plans 
and  specifications  on  file  at  the  office  of 
the  City  Engineer  where  prospectivj 
bidders  will  have  ample  opportunity  to 
consult    them. 

Any  one  desiring  a  set  of  plans  for 
his  own  personal  use  can  obtain  same 
upon  depositing  Five  Dollars  ($5.00)  with 
the  City  Engineer,  which  will  be  re- 
turned upon  return  of  the  plans  in  good 
condition. 

Bidding  blanks  can  be  had  upon  appli- 
cation. 

Certified  check  for  Five  Hundred  Dol- 
lars   ($500.00),   must   accompany  each   bid. 

The  City  Council  reserves  the  right  to 
reject  any  or  all  bids  or  waive  any  ir- 
regularity. 

H.   C.    SMITH,    Mayor. 
J.  E.  FARNUM,   City  Clerk. 


TREASURY  DEPARTMENT.— Office  of 
the  Supervising  Architect,  Washington, 
D.  C,  Aug.  21,  1912.  Sealed  proposals 
will  be  received  at  this  oflice  until  j 
o'clock  p.  m.,  on  the  1st  day  of  October, 
1912,  and  then  opened,  for  the  extension, 
remodeling,  etc.  (including  plumbing, 
gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  and  interior  light- 
ing fixtures),  of  the  United  States  post 
oflice  and  court  house  at  Raleigh,  N.  C. 
The  work  contemplated  is  the  construc- 
tion of  a  three-story,  basement,  and  un- 
finished attic  extension,  of  approximately 
6,300  square  feet  ground  area.  The  first 
floor  only  is  fireproof  construction;  ex- 
terior facing  is  of  stone,  and  there  will 
be  certain  alterations  in  the  present 
building.  Drawings  and  specifications 
may  be  obtained  from  the  custodian  at 
Raleigh,  N.  C,  or  at  this  office,  at  the 
discretion  of  the  Supervising  Architect. 
OSCAR  WENDEROTH,  Supervising 
Architect. 


U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn.,  Aug.  16,  1912.— Sealed  proposals 
for  building  rubble  mound  breakwaters 
at  Superior  Entry,  Wis.,  will  be  received 
here  until  noon,  Sept.  16,  1912,  and  then 
publicly  opened.  Information  on  appli- 
cation.    E.   D.   PEEK,   Capt.,   Engrs. 


DRAINAGE    CONSTRUCTION. 

The  Auditor  of  Greene  County,  Iowa, 
will  receive  sealed  bids  up  till  noon  on 
the  5th  day  of  September,  1912,  for  the 
material  and  labor  necessary  for  the 
construction  of  Drainage  District  No.  78 
in  Greene  County,  Iowa.  Certified  check 
or  draft  of  ten  per  cent  of  the  amount 
of  bid  to  accompany  same,  and  the  right 
reserved    to    reject    any    and    all   bids. 

For  full  information  write  or  call  on  the 
Auditor  of  Green  County,  Jefferson,  Iowa. 
E.   S.    GOSE.   Auditor. 


AUTOMATIC    °"tZ. 


The  STARY 

All  Sizes 

AOTyp..    FLUSH  TANK  SIPHON 

(Without  Moving  Parts) 
Les  us  send  you  full  particulars. 

F.  STARY  &  SONS  Cedar  Rapids,  Iowa 


PLACE  YOUR 


CALLS  FOR  BIDS 


for    construction   work  in 
the    advertising    pages   of 


ENGINEERING  & 
CONTRACTING 


52%  of  our  subscribers  are  con- 
tractors and  these  include  three- 
fourths  of  the  leading  contract- 
ractors  of  the  United  States 
and  Canada. 

Our  advertising  columns  offer 
the  best  possible  means  of  reach- 
ing the  greatest  number  of  those 
interested  in  bidding  on  con- 
struction work. 


Rate  for  Proposal  Advertising  $2.40  an  inch. 

Copy  received  until  Monday  noon 

preceding  Publication  Day. 


Real  Factors  in  Engineering  and  Contracting 
Management  and  Cost  Keeping 

This  subject  is  very  ably  treated  by  Halbert  P.  Gillette  and  Richard  T.  Dana  in  a  book  under  the 
title  of  "Cost  Keeping  and  Management  Engineering."     Following  arc  some  specimen  chapters: 

CHAPTER  I— Ten  Laws  of  Management.  CHAPTER  V— Cost  Keeping. 

CHAPTER  II— Rules  for  Minimum  Cost.  CHAPTER  VH—Bookkeeping  for  Small  Contractors. 

A  recent  letter  to  the  publishers  contained  a  statement  that  the  preface  alone  was  worth  the  price  of  the  book. 
Cloth  6x9  inches;  360  pa^es;  184  figures;  Price  $3.50.  postpaid. 

Prospectus  with  full  table  of  contents  and  sample  pages  sent  on  request. 

The  Myron   C.  Clark   Publishing   Co. 

608   S-  Dearborn  Street*   Chlcai^o 
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FOR  SALE 

STEEL  SHEET  PILING 

1  lot,  Carnegie  U.  S.  Standard 

104  pieces,  12  in. — 29  ft.,  6  in. 

16  pieces,  12  in. — 29  ft.,  1  in. 

Make  us  an  offer. 

HEYL  &  PATTERSON,  Inc. 

PITTSBURGH  PA. 


FOR  SALE 

One  New  Era  Austin  Grader,  good 
repair,  new  belt,  extra  bull  and  pow- 
er wheel,  also  hind  a.xle  and  best  disk 

plow.  $300.00  at  Ree  Heights,  So.  Dak. 
Apply  GEO.  H.  BETTS,  Evanston,  III. 


F'OF?  SA.I-E 

Forty  R  Bucyrus  Shovel  shop  No   1395  used  six 
months  55,000.00. 

Two    eighteen   ton    10.^16   Davenport    Engines 
shop  Nos.  974  and  1015  at  Jl. 750.00  each. 

Twenty-four  four  yard  Western  Cars,  good  as 
new  $125.00  each 

F.  O.  B.  Excelsior  Springs.  Mo.  Immediate  delivery 
W.  M.  SPENCER,   Excelsior  Springs,  Mo. 


Contractor's  Plant  For  Sale 

2  65-ton  Bucyrus  steam  shoveta,  rebuilt  by  Bucyru.^ 

Co..  good  as  new. 
8  Porter  dlnkles.  saddle  tank,9"xI4'.  3-foot  Raufje. 
2  ShannoD  guy  derricks,  mast  60  ft.,  boom  55  ft.,  with 

guys,  lines  and  bull  wheels. 
2  Standard  gauge  track  laying  cars. 
2  Ingersoll-Rand  rock  drills,  size  "D"  32.  with  stec: 

hose,  complete 
65  4~yd.  one  way  South  Baltimore  dump  cars.  Rebuilt 

1  3.500-lb.  pile  driver  hammer. 

2  No.  0  Star  well  drills,  with  lool?.  ropes,  complete. 

1  J-cu.  yd.  McKelvey  concrete  mixer  with  boiler. 
Lot  Duponfs  batteries.  No.  3-4.  all  overhauled  at 

factory,  good  as  new 
6  Kltson  llRhts,  overhauled  at  factory. 
40  Contractors'   dump   carls  and   harness 

2  Stuebner's  bottom  dump  concrete  buckets. 
4  Stuebner's  stand,  self-dumping   buckets. 

2  25-ton  Norton  ball  bearing  Jacks,  like  new,  with  foi-i 

lift. 
Prices  and  an    other  Information  desired  will  be  given 
upon  application     Lot  ^mull  tools. 
D.  F.  KEENAN  COMPANY.  Scenery  Hill.  Pa. 


BARGAINS 

MARION  Model  60  shop  No.  2100. 
BUCYRLIS  70C  shop  No.  1200. 
THEW  No.  I  on  Traction  Wheels. 
MARION  model  .10  on  Traction. 
LOCOMOTIVES  7x12  to  10x16. 
CARS,  4,  6  and  12  yard. 

HOISTING  ENGINES,    LOCOMOTIVE   CRANES. 

MARYLAND  EQUIPMENT&  SUPPLY      COMPANY 

Equitable  Building,  Baltimore.  Md. 


STEAM  SHOVEL 

Marion  Model  75 

38  foot  boom.  Extra  long  dipper  handle. 
Shop  No.  about  1900.  First-class  cond.- 
tion.     Price  right. 

E.  C.  SHERWOOD,  54  Church  St.,  New  York 


FOR    SALE 

One  single  cylinder  gasoline   roller, 
nearly  new.     Price  low. 

J.  M.  B.  &  SONS, 
Care  Engineering  &  Contracting. ' 


HIGH   CLASS,  ECONOMICAL,  DURABLE 

AIR  COMPRESSORS 


3— Ingersoll-Rand  18  x  30x  28  x  17  x  24-in.  Imperial-Corliss  XC  3 
steam-driven  compressors.  Each  giving  2381  cu.  ft.  of  free  air  per  minute. 
Built   1908-1909. 

1 — Ingersoll-Rand  16  x  28  x  25  X  15  x  20-in.  Imperial-Corliss  XC  3 
steam-driven  compressor.  Capacity  1692  cu.  ft.  of  free  air  per  minute, 
Buiit   1908.  .After  coolers,  air  receivers,  rehcriters,  etc. 

E.  C.  SHERWOOD,  54  Church  Street,  NEW  YORK  CITY 


STEEL   SHEET    PILING 

We  are  releasing  7.000    pieces  of    Lacka- 
wanna fteel  sheet  piling  from  a  large  job. 
We  will  sell  this  in  any  fjuantities. 


Great    Lakes    Dredge    £i 

Clevrlund,   Ohif 


Dock    Co. 


FAH  OBI  F  One  10x12  Lidgerwood 
run  dllLE.  Cable  Way  Engine  with 
■  Wll     wnhta    ^Qf)    fggj   Qf   2"    Cable. 

Engine  u^ed  three  months.  25  tons  20-lb. 
Steel  Ra.l.  1200  Ties,  three  Ij's  yard  Western 
Dump  Cars.  Get  our  prices  before  buying 
elsewhere. 

MERTES  MACHINERY  CO. 
MILWAUKEE,  WISCONSIN 


Concrete  Mixers — 2d  Hand  Bargains. 

Chicago  Cube  No.  33.  wltli  Steam  Engine  and  Boiler. 

1  Foot*  No.  2  Continuous  Mixer.  3  Hopper  with  Oaeo- 
Mne  Engine. 

1  Systematic  Continuous  Mixer.  3  Hopper  with  Gaso- 
line Engine. 

Also  aeveral  sizes  Eclipse  Batch  Mixers  slightly  used 
or  with  second  engines.    Write  for  complete  list. 

STANDARD  SCALE  &  SUPPLY  CO.. 

1341-47  Wabash  Ave..  Chicago. 


PLANT    FOR    SALE 


FOR  SALE 

Two  ten  ton  macadam  Steam  Rollers. 
Both  in  perfect  condition.  Will  make  low 
price  for  quick  sale.  Write  J.  S.  GILL- 
MORE,  care  Engineering  (S:  Contracting, 
60S  So.  Dearborn  St.,  Chicago,  111. 


At  Cambridge  Cll*.  Ind.,  on  the  Pan  Handle  Railroad. 
2  70  ton  Bucyrus  Steam  Shovels. 

6  11.  K.  Porter  Locomotives,  9x14,  )      ->  r, 
1  H.  K.  Porter  "  10x16,  > 

1   Baldwin  "  9x14,  )  g^"g«- 

21  3-yd.  Ryan  &  McDonald  one-way  dump 

cars,  3  ft.  gauge. 
54  4-yd.  Ryan  &  McDonald  one-way  dump 

cars,  3  ft.  gauge. 
Frogs  and  Switches  (60-lb.  rail)  Concrete  Mix- 
ers, Hoistinj;  Engines,  stiff  legged  and  guy  der- 
ricks, swinging  engines,  concrete  buckets,  cen- 
trifugal and  horizontal  pumps  and  steam 
pumps,  etc.,  etc. 

P.  F.  BRENDLINGER,  Contractor 
lOOS  Arcade  Bids.  Philadelphia 


Lidger  wood-Craw  ford 

CLASS  B 

Scraper  Bucket  Excavators 
with  60  foot  steel  booms 
and    l-li    cubic   yard 
Page  Scraper  Buckets 

New  1909  First-class  CondilioD 

PRICES    RIGHT 

E.  C.  Sherwood,  54  Church  Si.,  N.  Y. 


LOCOMOTIVES 

140  Locomotives  in  stock,  from 

6    to   80    tons — various    types. 

Narrow    arTd    standard    gauge. 

Immediate  shipment. 

Freight  and  Passenger  Cars. 

Larieit  ttock  of  LocomotiTCs  in  tlis  UDiteJ  St*tu 

Southern  Iron  &  Equipment  Co. 

ATLANTA,  GEORGIA 


FOR  SALE 


10,000  feet  8-incli  Wrought  Pipe.  10,000  feet  10=inch  Wrought  Pipe. 

5,000  feet   I2.inch  Wrought  Pipe. 

Immediate  delivery,  price  right.     First-class  condition. 

E.  C.  SHERWOOD  54  Church  St.,   New  York 
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Can  Anything   Be   "Good  in  Theory" 
But  "Bad   in   Practice"? 

To  the  scientific  man  who  uses  words  with 
precision  there  is  no  little  irritation  in  the 
popular  expression,  "It  is  good  in  theory  but 
bad  in  practice." 

The  test  of  the  truth  of  any  theory  is  its 
application.  If  there  is  failure  of  the  theory 
in  practice,  then  the  theory  certainly  lacks 
perfection,  if,  indeed,  it  be  not  wholly  bad. 
An  idea,  therefore,  cannot  be  theoretically 
iound  and  at  the  same  time  practically  rotten. 

A  theory  is  a  generahzation  that  purports 
to  give  a  correct  explanation  of  a  phenome- 
non. In  so  far  as  it  falls  short  of  correct- 
ness of  explanation,  it  is  not  a  true  theory, 
and  deductions  premised  thereon  will  lead 
to  conclusions  more  or  less  wide  of  the  mark. 

As  a  consequence  of  the  fact  that  so  many 
theories  are  imperfect  generalizations,  we 
have  another  common  expression  that  con- 
notes contempt  for  theory,  namely,  "Too 
much  theory  and  too  little  experience." 

There  can  never  be  too  much  theory,  where 
theories  are  complete  and  correct.  Experi- 
ence itself  is  of  use  mainly  because  it  en- 
ables its  possessor  to  theorize  and  to  apply 
theories    with    a   greater    degree    of   accuracy. 

Another  frequently  heard  e.xpression  is  first 
cousin  to  the  two  above  given:  "He  is  just 
a  theorist."  If  one  were  really  "just  a  the- 
orist" and  a  just  theorist,  his  reasoning 
should  nearly  always  be  correct.  Isaac  New- 
ton was  such  a  theorist. 

Agriculture,  until  very  recent  years,  has 
been  an  art  almost  devoid  of  theories,  and 
most  of  those  that  were  current  were  coun- 
terfeit. Agriculturists  are  now  evolving  cor- 
rect theories,  and  in  so  doing  agriculture  is 
becoming  a  science.  The  agricultural  engi- 
neer is  a  possibility  only  because  there  are 
correct  theories  relating  to  the  operations  of 
farming. 

Engineers  will  perform  a  useful  service  for 
mankind  by  championing  the  word  theory 
whenever  they  hear  it  used  in  a  disparaging 
way.  Contempt  for  theory  is  not  only  an 
evidence  of  ignorance  but  it  is,  in  reality, 
contempt  for  science,  for  a  science  is  essen- 
tially a  group  of  theories  relating  to  allied 
pheromena. 


The  Relation  Between  the  Serviceable- 
ness of  an  Engineering  Education 
and  the  Salary  Problem. 

Recent  editorials  published  in  this  journal 
relative  to  the  utility  of  an  engineering  edu- 
cation, and  the  earnings  of  engineering  grad- 
uates, have  prompted  several  practicing  en- 
gineers to  write  letters  to  the  editors  in 
which,  as  usual,  the  one  thing  agreed  upon 
by  all  correspondents  is  that  engineers  are 
underpaid.  Some  of  these  letters  have  ap- 
peared in  previous  issues  of  this  journal  and 
one  is  published  in  this  issue.  Several  of 
our  correspondents  apparently  have  failed 
to  grasp  the  meaning  of  suggestions  which 
we  have  made,  or  to  understand  our  motive 
in   bringing  up  these   points   for  discussion. 

Briefly  our  aim  in  discussing  these  prob- 
lems is  to  aid  engineering  graduates  in  their 
commendable  efforts  to  better  their  financial 
condition.  The  editors  of  various  engineer- 
ing journals  entertain  different  views  as  to 
how  this  result  may  best  be  accomplished. 
In  one  case  the  editors  believe  that  the  engi- 
neering societies  should  act,  so  far  as  it  is 
consistent  with  the  objects  of  those  organi- 
zations, as  employment  agencies  for  the  so- 
ciety members.  Another  journal  advocates 
the  education  of  the  public  to  a  realizing 
sense  of  the  importance  of  the  engineer's 
work,  believing  that  this  will  increase  his 
earnings.  Both  methods  unquestionably  are 
good  as  far  as  they  go.  The  first  metliod  is 
limited  in  application  to  the  welfare  of  only 
a  small  part  of  the  engineering  profession, 
for  many  engineers  never  join  an  engineer- 
ing society.  Moreover,  one  great  society, 
after  considering  the  matter,  has  decided  to 
leave  the  financial  welfare  of  the  individual 
member  entirely  in  his  own  hands.  The 
educational  process  is  a  slow  one  and,  in  our 
opinion,  should  be  regarded  merely  as  an 
auxiliary  method   in   this  case. 

In  the  letter  we  publish  in  the  present  is- 
sue otjr  correspondent  states  a  fact  which 
few  will  dispute,  namely,  "It  cannot  be  ex- 
pected that  the  chief  engineer  of  a  railroad 
will  recommend  an  increase  of  salaries  if  a 
sufl!icient  number  of  men  are  available  at 
current    rates."      If,    then,   there    is    an    over- 
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supply  of  engineers  for  the  number  of  purely 
engineering  positions  available,  how  shall  the 
profession  proceed  in  order  to  increase  its 
ultimate  earning  power?  On^  way,  which 
often  has  been  discussed,  would  be  to  perfect 
a  minimum  w-age  organization.  However,  a 
great  number  of  engineers  who  want  better 
salaries  are  opposed  to  the  formation  of  such 
an  organization.  The  other  way  to  soIv«  the 
problem  is  to  decrease  the  over-supply. 

Decreasing  the  over-supply  sounds  like  a 
great  undertaking,  but  is  it?  Manifestly  no 
man  or  set  of  men  can  arbitrarily  decrease 
the  number  of  present-day  engineers  who 
now  desire  to  hold  purely  engineering  posi- 
tions. How,  then,  shall  this  decrease  of  the 
over-supply  be  brought  about  ultimately. 

The  editors  clearly  understand  that  many 
engineers  of  experience  who  have  been  out 
of  college  long  enough  to  acquire  what  Sir 
Francis  Bacon  called  "impediments  to  great 
enterprises  either  of  virtue  or  mischief," 
are  strongly  disposed  to  cling  to  a  job  which 
promises  a  sure  living.  We  have  no  argu- 
ment with  such  men.  We  concede  that  the 
experienced  man  is  not  the  man  to  begin 
with.  What  we  do  wish  to  emphasize  is  the 
extreme  desirability  of  impressing  upon  young 
graduates  a  proper  conception  of  the  utility 
of  their  technical  educations.  The  old  be- 
lief that  an  engineering  graduate  must  seek 
purely  engineering  positions  or  suffer  a  loss 
of  dignity  is  foolish  and  should  be  discarded. 

A  certain  spirit  of  false  pride  has  much 
to  do  with  the  o^^rcrowding.  We  will  de- 
scribe the  condition  of  mind  to  which  we 
have  reference.  Let  us  take  the  case  of  the 
young  man  who  leaves  his  home  to  attend 
an  engineering  college.  Much  is  expected  of 
him  by  those  at  home  who,  more  often  than 
not.  did  not  enjoy  exceptional  educational 
advantages  in  their  youth.  The  boy  is  sent 
away  to  college  "to  make  something  of  him- 
self," "to  be  somebody,"  and  he  elects  to 
becotne  an  engineer.  Having  registered  in 
the  engineering  course  he  considers  himself 
an  engineer,  in  the  restricted  sense  of  the 
word,  for  life.  To  abandon  engineering  seems 
to  him  a  turning  back,  a  backsliding,  and  he 
fears  that  such  action  on  his  part  would  be 
interpreted  by  those  back  home  as  a   failure 
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on  his  part  to  "make  good"  in  engineering. 
Moreover,  he  is  too  prone  to  regard  himself 
as  a  faikire  if  he  does  not  remain  in  straight 
engineering  work.  This  blind  adherence  by 
a  man  to  a  program  mapped  out  by  a  boy 
has  led  to  many  disappointments,  and  to  the 
wasting  of  many  talents. 

Many  engineering  graduates  consider  it  but 
little  short  of  a  disgrace  to  use  their  scien- 
tifically trained  minds  for  purposes  other 
than  the  practice  of  straight  engineering.  The 
writer  recalls  the  evident  embarrassment  of 
,1  senior  engineering  student  who  admited  that 
he  was  not  going  to  seek  an  engineering  po- 
sition, but  was  going  into  the  grain  business 
with  his  father.  The  young  man  did  not 
take  his  engineering  course  as  a  preparation 
for  the  grain  business,  but  as  the  end  of  his 
course   drew   near   circumstances   arose   which 


made  it  greatly  to  his  advantage  to  enter 
that  business.  Take  away  the  false  sense 
of  pride  of  which  we  have  spoken  and  what 
remains  to  discourage  the  taking  up  of  an 
advantageous  position  of  any  character,  even 
if  it  be  horaesteading  or  selling  automobiles? 

We  are  not  advocating  an  engineering 
course  for  the  homesteader,  but  we  wish  to 
condemn  the  narrow  custom  which  so  often 
prescribes  that  a  man's  life  work  shall  run 
parallel  with  his  special  course  of  study  m 
college.  We  believe  that  a  technical  educa- 
tion is  a  good  thing  to  get,  but  the  graduate 
on  leaving  college,  and  for  several  years 
thereafter,  should  look  about  him  for  the  po- 
sition which  offers  him  the  most  advantag- 
eous  application   of   his   knowledge. 

In  conclusion,  we  give  it  as  our  opinion, 
based   on   long  observation,   that   the   solution 


of  the  salary  problem  must  be  undertaken 
by  the  men  who  train  young  engineers.  Pro- 
fessors of  engineering  should  emphasize  the 
serviceable  nature  of  a  technical  trainings 
and  should  point  out  the  many  classes  of 
good  paying  positions  for  which  such  a  train- 
ing forms  the  best  kind  of  scholastic  prep- 
aration. Since  it  is  e.xtremely  improbable 
that  there  will  be  a  decrease  in  the  number 
of  technical  graduates  turned  out  by  the  col- 
leges from  year  to  year,  the  only  apparent 
remedy  for  the  overcrow'ding.  and  the  result- 
ing salary  problem,  is  to  direct  the  efforts 
of  many  of  the  graduates  into  lines  of  work 
other  than  straight  ■engineering.  Close  at- 
tention to  this  matte-  forms  one  of  the 
first  and  most  important  obligations  of  the 
engineering  educator  to  the  individual  grad- 
uate and  to  the  engineering  profession. 
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Comments  on   the   Salary   Problem  by 

a  Young  Engineer. 
Sirs: 

If  further  discussio'.i  of  salaries  of  engi- 
neering graduates  is  still  acceptable  I  wish 
to  make  some  comments  on  the  letter  from 
Mr.  W.  J.  Sullivan,  publi.shed  in  your  jour- 
nal of  August  14th,  and  to  state  the  views 
of  one  of  the  younger  members  of  the  busi- 
,ness — I  hardly  dare  say  "profession,"  for 
there  are  only  a  few  men,  well  advanced  in 
engineering,  who  can  serve  in  a  strictly  pro- 
fessional  capacity. 

In  reading  discussions  of  this  salary  ques- 
tion for  engineers,  it  seems  almost  always  to 
relate  to  civil  engineers  only.  This  may  be 
an  erroneous  impres.^ion,  caused  by  a  nar- 
row perusal  of  engineering:  publications.  But 
this  same  tendency  is  noticed  in  .Mr.  Sulli- 
van's letter,  where  he  discusses  the  subject 
froni  the  standpoint  of  the  railroad  engineer. 
This  class  will  constitute  a  large  percentage 
of  men  engaged  in  civil  engineering,  but  any 
discussion  of  salaries  for  engineers  should 
deal  broadly  with  all  classes,  such  as  me- 
chanical,   mining,    electrical,    etc. 

While  Mr.  Sullivan  deprecates  the  fact  of 
civil  engineering  graduates  commencing  work 
for  $4.5  to  $55  per  month  ,he  loses  sight  of 
the  wages  paid  to  electrical  graduates,  viz., 
$25  to  $40  per  month,  and  those  of  me- 
chanicals are  not  much  better.  .-Mso  it  should 
be  borne  in  mind  that  often  the  civil  engineer 
has  his  expenses  paid,  if  in  camp  or  other- 
wise. 

As  long  as  engineering  graduates  arc 
turned  loose  at  present  rates,  the  law  of  sup- 
ply and  demand  will  effect  to  keep  their 
compensation  at  its  present  low  point.  Why 
should  it  be  necessary  to  inaugurate  a  move- 
ment to  increase  the  number  of  positions 
considered  available  or  desirable,  when  this 
is  done  automatically,  every  day,  wlicn  a 
graduate  finds  it  more  desirable  to  accept 
higher  remuneration  in  other  lines  of  busi- 
ness ? 

Any  remedy  for  the  present  condition  must 
lie  with  the  engineers  themselves.  It  cannot 
be  expected  that  the  chief  engineer  of  a  rail- 
road will  recommend  an  increase  of  salaries 
if  a  sufficient  number  of  men  are  available 
at    current   rates. 

The  engineers  on  government  projects  ob- 
tain better  positions  by  taking  exammation 
for  same.  This  is  true  in  theory,  at  least,  if 
not  in  fact,  and  it  is  a  step  in  "the  right  di- 
rection, although  the  method  now  used  in 
giving  civil  service  examinations  falls  far 
short  of  ascertaining  a  candidate's  fitness  for 
the  position.  During  examination  the  can- 
didate should  be  allowed  to  consult  such  a 
library  as  would  ordinarily  be  at  his  disposal 
in  his  office,  or  in  his  practice.  And  he 
should  not  be  required  to  demonstrate  the 
binomial  theorem,  or  any  other  theorem 
which  he  never  needs  to  use  in  his  work. 
The  writer  believes  that  a  system  of  exami- 
nations for  engineers  would  be  of  benefit  to 
all    parties.      If    a    railroad    company    finds    it 


practicable  to  examine  some  of  its  employes 
on  their  fitness  to  handle  trains,  why  should 
they  not  also  extend  the  system  to  work  of 
equal   importance  ? 

It  is  about  time  for  colleges  to  leave  out 
that  alluring  paragraph  in  their  prospectus 
about  the  "demand"  for  engineers.  With  the 
prcsenf  state  of  overproduction  of  engineers 
it  is  unnecessary  for  a  college  thus  to  aug- 
ment the  supply. 

For  certain  reasons  some  colleges  prepare 
bulletins  of  records  of  their  graduates,  but 
unless  the  graduate  can  give  his  title  as  "en- 
gineer" he  will  either  fail  to  report  his  rec- 
ord or  in  some  mysterious  way  the  bulletin 
fails  to  keep  in  touch  with  his  whereabouts, 
the  latter  being  especially  true  of  men  who 
leave  engineering  to  take  up  a  homestead  or 
sell  automobiles.  Bulletins  or  statements  of 
records  of  graduates,  gotten   up  for  the  pur- 
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pose  of  showing  the  advantage  of  an  engi- 
neering education,  should  not  be  published 
unless  it  gives  a  complete  statement  of  all 
the  graduates.  If  it  is  impossible  to  obtain 
information  as  to  salary  obtained  by  some 
men,  such  fact  should  be  so  stated,  and  the 
compiler  should  make  an  estimate  as  to  prob- 
able  salary   received. 

But  the  colleges  are  not  alone  guilty  of 
practicing  deception.  Anyone  will  recognize 
the  correspondence  school  ad\'^ertisement,  pic- 
turing a  handsome  young  man,  standing  at  a 
mahogany  table  addressing  a  group  of  di- 
rectors. 

To  those  who  deprecate  the  stand  taken 
by  the  American  Society  in  regard  to  secur- 
ing positions  for  its  members,  it  should  be 
borne  in  mind  that  the  avowed  purpose  of 
engineering  societies  is  the  pursuit  of  knowl- 
edge of  the  technical  side  of  their  work.  The 
active  members  of  these  societies  are  men  at 
the  head  of  their  profession.  It  is  not  to 
be  wondered  at  if  they  do  not  care  to  par- 
ticipate in  troubles  not  their  own.  It  is  true 
that  these  societies  have  adopted  a  scale  of 
charges  for  professional  services,  and  it 
would  seem  that  here,  at  least,  they  were 
not  behind  other  professions,  such  as  the 
medical   and   legal.     If  the   American   Society 


does  not  care  to  secure  positions  for  engi- 
neers it  is  a  matter  of  its  own.  But  it  is 
worthy  of  note  that  the  Canadian  Society  has 
a  system  of  informing  its  members  where 
work  is  to  be  had. 

In  view  of  the  many  factors  contributing 
to  the  lack  of  compensation  for  engineers,  it 
seems  hardly  fair  to  |)ut  all  the  blame  upon 
the  schoolmen.  It  should  be  remembered 
that  the  dean  of  engineering  has  a  number 
of  factions  to  contend  with.  He  may  realize 
the  shortcomings  of  his  school  but  be  pow- 
erless to  prevent  them 

To  increase  the  number  of  positions  con- 
sidered desirable  for  engineers  will  not  help 
to  raise  the  compensation.  To  extend  the 
range  of  engineering  subjects  would  merge 
the  work  with  purely  business  matters  and 
cause  the  profession  to  lose  that  sense  of 
identity  and  distinction  which  it  now  en- 
joys. 

F.     1 .    Howes. 
Canora,    Saskatchewan.    Canada, 
Aug.  30,   1912. 


Projected    Harbor     Improvements     at 

Valparaiso,   Chili. 

The  recent  award  ol  contract  for  harbor 
improvements  to  cost  some  $14,750,000  at 
Valparaiso,  Chili,  makes  a  brief  summary  of 
the  proposed  work  of  interest.  The  work 
contemplated  is  a  compromise  between  sev- 
eral elaborate  plans  of  improvement.  The 
adopted  project  calls   for  the  following: 

(1)  A  breakwater,  945  ft.  long,  at  Puerta 
Duprat. 

(2)  A  wharf,  2,0(;i';  ft.  long,  between  the 
fiscal  wharf  and  Pmria  Duprat,  and  the  fill- 
ing behind  the  whan'  w-all  for  the  reclama- 
tion of  land  for  warehouses,  railway  tracks, 
etc. 

(3)  Strengthening  and  lengthening  the 
fiscal  wharf  to  a  leneih  of  1,214  ft. 

(4)  A  wharf,  6.S!»  ft.  long,  between  the 
south  end  of  the  fisc.il  wharf  and  the  new 
mooring  jetty. 

(5)  A  mooring  jetty,  820  ft.  long  and  328 
ft.  wide,  with  quay  walls  on  each  side,  in- 
cluding the  necessary  filling. 

(6)  .A.  coal  pier,  0.56  ft.  long  and  98  ft. 
wide,  with  coal  hoists,  cranes,  railway  tracks, 
etc. 

(7)  Warehouses,  customs  buildings,  light- 
houses, offices,  etc. 

The  general  plan  of  the  proposed  improve- 
ment is  shown  in  the  accompanying  llustra- 
tion. 

The  breakwater,  ABC.  begins  at  Puerta 
Duprat,  and  runs  E.N.E.  to  a  depth  of  about 
150  ft.  at  mean  tide.  .\  second  breakwater, 
CD,  is  contemplated  to  be  built  in  extension 
of  the  first.  It,  however,  will  not  be  built 
unless  experience  proves  it  necessary.  The 
wharf  provides  a  frontage  of  2,066  ft.  in  a 
depth  of  about  60  ft.  at  mean  tide;  the  moor- 
ing jetty  provides  a  wharfage  length  of  1.970 
ft. ;  the  fiscal  wharf,  and  the  wharf  between 
it  and  the  mooring  jetty,  provide  a   frontage 


September  11,  19i: 


ENGINEERING     &     CONTRACTING 


283 


of  about  1,900  ft.  The  total  length  of  front- 
age thus  provided  (where  steamers  may  lie 
in  quiet  water  at  all  seasons)  is  about  6,000 
ft.,  e.xclusive  of  the  coal  pier.  Between  the 
mooring  jetty  and  the  coal  pier,  the  foreshore 
will  be  widened  to  130  ft.  It  will  be  pro- 
tected   by    a    stone    breakwater. 

Taking  into  account  the  shipping  facilities 
of  the  new  port  of  San  Antonio,  about  50 
miles  south  of  Valparaiso,  and  the  increased 
traffic  due  to  the  opening  of  the  Panama 
Canal,  it  is  estimated  that  the  completed  im- 
provements of  Valparaiso  will  make  it  rank 
as  one  of  the  best  harbors  on  the  Pacific 
Coast.  It  will  accommodate  the  annual  en- 
try of  1,850  vessels,  and  the  handling  of  3,- 
700,000  tons  of  cargo.  It  will  provide  a  pro- 
tected anchorage  of  220  acres,  more  than 
6,000  ft.  of  wharf  frontage,  and  the  storage 
room  provided  by  four  bonded  warehouses, 
with  an  area  of  32,.300  sq.  ft.,  four  stories 
each.  The  work  required  is  estimated  as 
follows : 

Dredging  in   sea  bottom 677.270  cu,  yds 

Filling  for  reclaimed  areas 2.750.6G9  cu.  yds! 

Granite    rubble    —  breakwaters. 

foundations,    etc 1,603.6.56  cu.  yds. 

Concrete  in  breakwaters,  wharf 

walls,    etc 42.5,366  cu.  vds. 

Steel   and   iron  work 13,600  tons 

Railway  and  frame  lines 77.0S0  ft 

Paving   roads,    etc 195,000  scj.  yds. 

Flood   Prevention   by    Storage    Reser- 
voirs in  Foreign  Countries — 
General  Costs. 

With  few  exceptions,  all  communities  sit- 
uated on  low  ground  bordering  rivers  have 
suffered  to  a  greater  or  less  extent  from  in- 
undation and  have  had  to  face  the  problem 
of  flood  relief.  European  cities  and  towns,  as 
compared  with  the  phenomenal  development 
in  America,  have  had  a  gradual  growth  that 
has  extended  over  centuries  instead  of  decades 
and  has  given  opportunity  for  a  better  and 
more  complete  solution  of  this  problem;  and 
it  is  quite  natural  that,  in  Europe,  the  con- 
struction of  flood  relief  works  should  be  fur- 
ther advanced  than  in  this  country.  It  is  to 
be  expected,  moreover,  that  countries  that  have 
given  such  thorough  and  successful  attention 
to  the  development  of  their  natural  inland 
waterways  for  navigation  should  have  made 
notable  progress  in  river  regulation.  A  sum- 
mary of  the  work  done  in  Europe  and  Can 
ada  for  the  prevention  of  floods  by  means  of 
storage  reservoirs  is  given  as  an  appendix  to 
the  report  of  the  Flood  Commission  of  Pitts- 
burgh. The  matter  here  given  is  taken  from 
that  report. 

As  a  rule,  the  methods  of  flood  relief  em- 
ployed in  foreign  countries  have,  until  com- 
paratively recent  years,  been  some  form  of 
local  protection,  as  walls  or  dikes,  filling  in 
of  low  ground,  straightening,  deepening  and 
widening  of  river  channels,  etc  The  works 
on  the  Danube,  at  Vienna  and  Budapest,  are 
notable  examples  of  these  methods  of  flood  re- 
lief. In  certain  cases,  where  the  conditions 
were  favorable,  diversion  channels  have  been 
built  to  accommodate  the  discharge  in  excess 
of  the  carrying  capacity  of  the  natural  chan- 
nel. This  method  has  been  recommended  by 
the  Flood  Commission  of  Paris  in  its  recent 
report,  the  studies  having  shown  that  by  the 
construction  of  a  diversion  channel  about  20 
miles  long,  taking  part  of  the  flood  flow  of  the 
Marne  to  the  north  around  the  citv,  and 
emptying  into  the  Seine  below  the  city,  at 
Epinay,  a  reduction  of  5.7  ft.  in  a  flood  simi- 
lar to  that  of  1910  could  be  obtained  at  a  cost 
of  $34,000,000.  Local  treatment  of  the  flood 
problem  by  one  or  another  of  the  above 
methods  has  been  so  widely  followed,  and,  in 
each  case,  is  so  entirely  governed  by  the  local 
conditions,  that  it  would  seem  useless  and  of 
little  interest  to  give  space  in  this  discussion 
to  the  numerous  examples  of  flood  protection. 
In  comparatively  recent  years,  however,  an- 
other method  of  flood  relief  has  been  success- 
fully employed  in  European  countries,  that  of 
flood  prevention  by  storage  reservoirs.  This 
is  of  such  peculiar  interest  in  connection  with 
the  report  of  this  commission,  which  so  large- 
ly   deals    with    a    solution    of    the    Pittsburgh 


flood  problem  by  means  of  reservoir  control, 
that  the  success  of  such  works  in  other  coun- 
tries has  been  treated  at  length  in  the  follow- 
ing pages,  in  order  to  show  that,  despite  the 
doubts  of  the  feasibility  of  this  method  which 
have  been  expressed,  reservoirs  for  impound- 
ing and  controlling  damaging  flood  waters 
have  been  built  and  are  being  successfully 
operated. 

RUSSI.\. 

The  greatest  system  of  artificial  reservoirs 
in  Europe  is  located  at  the  headwaters  of  the 
Volga  and  Msta  rivers  in  Russia.  The  Volga, 
the  greatest  river  in  Europe,  rises  about  200 
miles  southeast  of  St.  Petersburg,  and  flows 
eastwardly  for  about  half  its  length  of  2,325 
miles,  and  then  southwardly  into  the  Caspian 
Sea.  The  Msta  rises  near  the  same  point, 
but  flows  in  a  general  northerly  direction  into 
the  Baltic  Sea. 

The  two  river  systems  have  for  a  long  time 
been  connected  by  artificial  waterways,  but 
navigation  was  not  possible,  except  during 
high  water,  until  advantage  was  taken  of  the 
natural  reservoir  sites  afforded  by  the  numer- 
ous lakes  near  the  sources  of  the  two  rivers, 
which  were  converted  into  enormous  storage 
reservoirs  by  the  construction  of  low  dams 
across  their  outlets.  The  combined  capacitv 
of  the  system  is  about  35,000,000,000  cu,  ft',, 
the  largest  reservoir  having  a  capacity  of  14,- 
111)0,000,000  cu.  ft.  This  system  of  reser^^oirs 
has  been  notably  successful  in  preventing 
floods  and  in  improving  the  navigation  on  the 
two  rivers,  the  benefit  to  the  latter  being  felt 
on  the  Volga  for  a  distance  of  over  450  miles, 
and  both  rivers  being  navigable  for  three 
months  longer  than  formerly, 

GERM. \  NY. 

The  construction  of  storage  reservoirs  as  a 
means  of  flood  control  has  probably  been  tuore 
extensively  carried  on  in  Germany  than  in 
any  other  country.  A  number  of  these  reser- 
voirs are  intended  solely  for  purposes  of  flood 
control,  while  others  are,  in  addition,  used  for 
navigation,  power  development  and  water 
supply, 

Wupper  River. — The  Wupper  River 
drains  about  240  square  miles  and  empties 
into  the  Rhine  on  the  east  bank  of  Rheindorf. 
Before  the  construction  of  the  dams,  the  river, 
on  account  of  its  steep  slope  and  deforested, 
mountainous  drainage  basin,  had  a  very  irregu- 
lar discharge.  In  long  periods  of  drought  it 
dropped  as  low  as  0.05  second-foot  per  square 
mile,  while  in  high  water  it  often  rose  to  90 
second-feet  per  square  mile.  The  cities  of 
Barmen  and  Elberfeld  are  on  its  banks  and 
were  often  inundated,  while  the  numerous  wa- 
ter power  plants  along  the  stream  suffered  very 
greatly  from  the  low  water.  After  long  delib- 
eration, the  Wupper  Dam  Association  was 
formed,  for  the  control  and  improvement  of 
the  river,  and  this  association  has  built  the 
following  two  dams  for  the  regulation  of  the 
flow : 

Bever  Valley  Dam.— The  Bever  enters  the 
Wupper  in  its  upper  course  near  Hijckes- 
wagen.  The  dam  on  this  stream,  built  in  1898, 
controls  a  drainage  area  of  about  9  square 
miles  and  creates  a  reservoir  of  116,500,000  cu. 
ft.  capacity,  of  which  about  18,000,000,000  cu. 
ft.  are  kept  empty  during  the  flood  season. 
The  dam  is  52.5  ft.  high  and  was  built  at  a 
cost  of  $343,200,  or  $2,950  per  1,000,000  cu.  ft. 
of  storage. 

Lingese  Valley  Dam. — This  stream  enters 
the  Wupper  near  its  headwaters,  not  far  from 
Marienheide.  In  1900,  a  dam  was  built  in  its 
valley,  storing  the  run-off  from  about  four 
square  miles.  The  capacity  of  the  reservoir 
is  92,000,000  cu,  ft,,  of  which  3,500,000  cu,  ft. 
are  reserved  for  the  storage  of  flood  water. 
The  dam  is  61  ft.  high  and  cost  $256,800,  or 
$2,800  per  1,000,000  cu,  ft,  of  storage. 

These  dams,  which  have  given  excellent  re- 
sults, are  supplerrented  in  their  control  of 
floods  by  the  storage  in  six  other  reservoirs, 
built  for  domestic  and  industrial  supply,  vary- 
ing in  capacitv  from  10,600,000  cu,  ft,  'to  211,- 
800,000  cu.  ft.,  and  in  cost  from  $1,9.30  to  $8,- 
670  per  1,000,000  cu.  ft.  or  storage.  Another 
dam  is  now  under  construction,  in  the  Kerspe- 


tal,  a  tributary  in  the  upper  basin  of  the  Wup- 
per. The  reservoir  has  a  catchment  area  of 
10.6  square  miles  and  a  capacity  of  564,800,000 
cu.  ft.  The  total  area  of  the  Wupper  basin 
controlled  by  these  9  reservoirs  is  37  square 
miles,  or  15  per  cent.  The  total  capacity  of 
the  9  projects  is  1,242,560,000  cu.  ft. 

Ruhr  River.— The  Ruhr  is  the  next  tribu- 
tary of  the  Rhine  north  of  the  Wupper,  en- 
tering the  Rhine  from  the  east  a  short  dis- 
tance below  Diisseldorf,  It  flows  through  the 
great  iron  and  steel  center  of  Germany, 
around  Essen,  Steele  and  Miilheim,  and  the 
main  river  and  its  tributaries  are  extensively 
used  as  a  source  of  domestic  and  industrial 
water  supply. 

There  are  twelve  reservoirs  on  the  tribu- 
taries of  the  Ruhr,  built  at  various  times  be- 
tween 1894  and  1910,  These  reservoirs  con- 
trol an  aggregate  drainage  area  of  71  square 
mile_s  and  have  a  combined  storage  capacity  of 
1,447,300,000  cu,  ft,,  the  individual  capacities 
varying  from  17,650,00  cu.  ft.  to  3.53.000,000 
cu.  ft.  The  dams  are  of  masonry,  arched  up- 
stream, and  vary  in  height  from  64  to  114  ft 
The  total  cost  of  the  work  was  $.3,480,720, 
the  cost  per  1,000,000  cu,  ft.  in  the  various 
projects  varying  from  $1,765  to  $4,400.  The 
flood  water  stored  in  these  reservoirs  is  used 
directly  for  domestic  and  industrial  supply, 
and,  and  some  cases,  also  for  power  develop- 
ment. The  reservoirs  were  constructed  for 
the  additional  purpose  of  improving  the  low- 
weter  flow  of  the  Ruhr  for  domestic  and  in- 
dustrial supply  and  for  pow-er  purposes. 

Riu-  River. — The  Rur  River  enters  the 
Rhine  from  the  south,  near  Diisseldorf.  On 
one  of  its  principal  tributaries,  the  Urft  River, 
is  located  the  highest  and  one  of  the  most 
notable  dams  in  Europe,  built  in  1901-1904, 
for  the  purpose  of  flood  storage  and  water 
power  development.  The  water  is  conducted 
through  a  tunnel  9,200  ft.  long  to  the  power 
station  on  the  Rur  River  north  of  the  reser- 
voir, where  it  drops  360  ft.  and  develops  an 
average  of  4,800  h.p.  and  a  maximum  of  12,000 
h.p. 

The  drainage  area  above  the  dam  is  143 
square  miles,  of  which  53  per  cent  is  wooded. 
The  maximum  discharge  of  the  Urft  River  is 
about  20  second-feet,  the  minimum  about  0.18 
second-foot  and  the  average  about  1.46  sec- 
ond-feet per  square  mile  of  drainage  area. 

The  dam  contains  185,6.50  cu.  yds.  of  ma- 
sonry, and  is  curved  in  plan,  with  a  radius  of 
656  ft,  and  a  crest  length  of  T41  ft.  The  max- 
imum height  is  190  ft.,  the  thickness  at  the 
base  166  ft.  and  at  the  top  18  ft.  On  the  up- 
stream face  of  the  dam  an  earthen  embank- 
ment is  built  to  within  82  ft.  of  the  crest, 
sloping  back  to  the  reservoir  bed  with  a  2  to  1 
slope  paved  with  rock.  The  reservoir  has  a 
capacity  of  1,606,000,000  cu.  ft.,  a  surface  area 
of  534  acres,  a  maximum  depth  of  172  ft.  and 
an  average  depth  of  69  ft.  The  cost  of  $1,- 
000,000,  or  $620  per  1,000,000  cu,  ft,  of  storage, 
■KZs  borne  by  an  association  made  up  of  the 
city  of  Aachen  and  surrounding  communities. 
No  assessment  has  been  made  on  the  interests 
benefited  below. 

During  the  great  flood  of  February,  1909, 
the  Urft  reservoir  effectively  protected  the  en- 
tire Rur  valley.  At  this  time  the  discharge  of 
the  Rur  at  Heimbach  was  8,825  second-feet, 
greater  than  ever  before  recorded ;  while  the 
Urft,  w-hich  empties  into  the  Rur  a  few  miles 
above  Heimbach,  reached  an  unusual  height, 
with  a  discharge  of  about  3,530  second-feet. 
Had  the  flood  flow  of  these  two  streams  been 
combined,  a  great  rise  and  much  damage 
would  have  resulted ;  but  the  Urft  reservoir 
impounded  706,000,000  cu.  ft,  without  taxing 
the  c.ipacity,  and  the  calamity  was  avoided, 

Neckar  River.— The  Neckar  River  rises 
in  the  southern  part  of  Wurttemberg,  in  south- 
western Germany,  and  flows  in  a  general 
northerly  direction,  emptying  into  the  Rhine 
at  !\Iannheim.  It  has  a  total  length  of  228 
miles  and  a  drainage  area  of  8,665  square 
miles. 

The  Department  of  the  Interior  of  Wurt- 
temberg has  charge  of  all  river  work,  includ- 
ing the  maintenance  of  navigation  and  the 
prevention  of  floods.     One-third   the  expense 
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of  such  work  is  borne  by  the  state,  one-third 
by  the  municipalities  and  one-third  by  the 
property  owners  benefited-  In  very  large  and 
expensive  undertakings  the  government  pays 
one-half  the  cost. 

A  number  of  small  reservoirs  have  been 
built  for  storing  flood  water,  the  largest  of 
which  has  a  capacity  of  about  22,000,000  cu. 
ft.  Some  of  these  reservoirs  are  emptied  after 
each  flood,  while  others  are  kept  partly  full, 
a  certain  amount  of  capacity  being  reserved 
for  storage  of  flood  water. 

Wciseritz    River. — The    Weiseritz    River 

rises  in  the  mountains  soutli  of  Dresden  and 
flows  northwardly  for  about  50  miles,  empty- 
ing into  the  Elbe  just  below  the  city.  It  drains 
about  148  square  miles,  37  per  cent  of  which 
is  forest  covered,  and  has  a  maximum  dis- 
charge of  10,200  second-feet,  or  69  second- 
feet  per  square  mile,  and  a  minimum  of  1.4 
second-feet,  or  about  0.01  second-foot  per 
square  mile. 

In  a  single  flood  in  1897,  the  losses  along 
this  stream  amounted  to  over  $2,000,000.  Im- 
mediately after  this  flood,  $1,2.')0,000  was  spent 
for  flood  protection  work,  and  since  then  fur- 
ther measures  of  flood  relief  have  been  taken, 
including  the  construction  of  seven  reser- 
voirs. The  two  largest  of  these  reservoirs 
are  now  completed,  one  at  Maker,  on  the  Red 
Weiseritz,  and  the  other  at  Kliiigenberg,  on 
the  Wild  Weiseritz.  The  Maker  reservoir 
has  a  collection  area  of  40  square  miles  and 
a  capacity  of  308,875,000  cu.  ft.  The  dam  is 
115  ft.  high,_630  ft.  long,  18  ft.  wide  on  top 
and  98  ft.  wide  at  the  base.  The  entire  cost, 
including  land  damages  and  relocation  of 
railroad,  highways,  etc.,  amounted  to  $883,000, 
or  about  $2,860  per  l,000,0i)0  cu.  ft.  of  storage. 
The  Klingenberg  reservoir  controls  a  drain- 
age area  of  ,35  square  miles,  and  has  a  capac- 
ity of  536,150,000  cu.  ft.  The  dam  is  128  ft. 
high,  1,017  ft.  long,  18  ft.  wide  on  top  and 
113  ft.  wide  at  the  base.  The  total  cost  was 
$858,000,  or  $1,600  per  1,000,000  cu.  ft.  The 
water  supply  for  a  suburb  of  Dresden  is  taken 
from  this  reservoir. 

These  reservoirs  reduce  the  ma.ximum  flow 
from  10,200  second-feet  to  6,000  second-feet, 
which  can  be  carried  by  the  channel  without 
overflow.  The  impounded  water  is  released 
during  low  water  and  raises  the  minimum  dis- 
charge from  1.4  second-feet  to  70  second-feet. 

Weser  River. — The  greatest  artificial  res- 
ervoir in  Europe,  e.\cept  those  in  Russia  at 
the  headwaters  of  the  Volga  and  Msta  rivers, 
is  now  under  construction  near  Hemfurt  on 
the  Eder  River,  a  tributary  of  the  Weser,  and 
will  be  completed  in  1913.  The  reservoir  is 
intended  for  the  storage  of  the  winter  and 
spring  flood  water,  for  the  feeding  of  the 
Rhine-Weser  Canal  and  for  the  raising  of  the 
low-water  stage  of  the  Weser  in  summer  and 
autumn.  This  increase  in  low-water  stage  of 
the  Weser  will  be  about  1.2  ft.  at  Hann  Miin- 
den,  50  miles  below  the  dam,  and  0.5  ft.  at 
Minden,  124  miles  further  downstream.  From 
8,000  to  5,000  h.p.  will  be  developed  at  the  dam 

The  drainage  area  tributary  to  the  reservoir 
is  552  square  miles,  the  discharge  from  which 
at  the  dam  site  varies  between  0.05  second- 
foot  and  58  second-feet  per  square  mile.  The 
reservoir  has  a  capacity  of  7,144,720,000  cu.  ft., 
a  surface  area  of  2,964  acres,  a  length  of  15.5 
miles  and  a  maximum  depth  of  126  ft.  The 
dam  contains  392,222  cu.  yds.  of  masonry, 
quarried  in  the  neighborhood,  and  is  curved 
upstream  with  a  radius  of  1,640  ft.  and  a  crest 
length  of  1,-345  ft.  The  maximum  height 
above  the  bed  of  the  valley  is  136  ft.,  the 
width  on  top  is  20.5  and  on  the  bottom  110  ft. 
The  project  will  cost  $4,500,000,  or  $630  per 
1,000,000  cu.  ft.  of  storage.  Two-thirds  of 
this  money  is  appropriated  by  the  Prussian 
Landtag  and  one-third  by  the  city  of  Bremen, 
which  is  located  at  the  mouth  of  the  Weser. 

The  construction  of  another  large  reservoir 
on  the  Weser  Basin  is  planned  but  not  yet  be- 
gun, on  the  Diemal,  near  Helminghausen. 

Oder  River. — The  Oder  River  rises  in 
the  mountains  in  the  north  of  Bohemia  and 
flows  in  a  northwesterly  direction  through 
Prussia,  emptying  into  the  Baltic  Sea  a  short 
distance  below  the  city  of  Stettin.     The  river 


pLsses  only  about  50  miles  to  the  east  of  Ber- 
lin, and  as  it  is  connected  by  canals  with  that 
city  and  thence  with  the  Elbe  River,  and  is 
navigable  for  nearly  its  entire  length,  it  is  an 
important  stream  commercially.  The  head  of 
navigation  is  at  Cosel,  in  the  southern  part 
of  the  province  of  Silesia,  and  from  here 
downstream  to  Breslau,  the  capital  of  the 
province,  a  distance  of  about  90  miles,  the 
river  is  slackwatered. 

Reservoirs  for  Flood  Control  and  Naviga- 
tion Purposes. — Below  Breslau  the  low-water 
stage  gives  about  3.9  ft.  depth,  0.7  ft.  less  than 
the  required  depth  for  navigation.  This  lack 
of  depth  continues,  gradually  diminishing,  to 
a  point  about  120  miles  below,  whsre  the  nec- 
assary  depth  of  4.6  ft.  becomes  available.  The 
extension  of  the  system  of  locks  and  dams 
through  this  stretch  was  at  one  time  consid- 
ered, but  it  has  finally  been  decided  to  obtain 
the  additional  depth  by  the  construction  of 
two  large  reservoirs  on  tributaries  of  the 
Oder  above  Breslau,  which  will  perform  the 
double  purpose  of  controlling  floods  and  of 
increasing  the  low-water  stage  by  the  release 
of  the  water  thus  impounded.  The  required 
increase  of  0.7  ft.  in  the  stage  can  be  obtained 
by  an  additional  flow  of  about  700  second-feet. 
The  plans  for  these  reservoirs  are  now  com- 
pleted, but  work  is  not  as  yet  begun.  They 
will  be  built  under  the  direction  and  at  the 
expense  of  the  Prussian  government. 

The  larger  of  the  two  reservoirs  is  on  the 
Glatzer  Neisse,  one  of  the  principal  upper 
tributaries  of  the  Oder,  entering  on  the  left 
bank  about  40  miles  above  Breslan.  The  drain- 
age area  above  the  dam  is  906  square  miles, 
mostly  mountainous  and  hilly  country,  about 
30  per  cent  of  which  is  wooded.  The  annual 
rainfall  varies  between  25  and  .32  ins.,  and  the 
stream  at  the  dam  site  has  a  maximum  dis- 
charge of  42,.360  second- feet,  a  minimum  of 
141  second-feet  and  an  average  of  3,177  sec- 
ond-feet. 

The  dam,  as  proposed,  is  of  earth,  37  ft. 
high,  16,400  ft.  long  and  26  ft.  wide  on  top, 
with  3  to  1  slopes  on  both  sides,  the  upstream 
slope  being  faced  with  a  layer  of  gravel  about 
a  foot  thick.  The  reservoir  has  a  maximum 
capacity  of  3,600,60i),000  cu.  ft,,  635,400,000  cu. 
ft.  of  which  are  reserved  for  flood  control. 
About  1,500  h.p.  will  be  developed  at  the  dam. 
while  numerous  small  mills  below  will  benefit 
by  the  improved  flow  and  are  to  be  assessed 
accordingly.  The  work  will  take  from  5  to  6 
years  and  will  cost  $3,840,000,  or  about  $1,070 
per  1,000,000  cu.  ft.  of  storage. 

The  other  reservoir  is  on  the  Malapane,  a 
tributary  entering  the  Oder  from  the  east, 
about  .50  miles  above  Breslau.  The  drainage 
area  above  the  dam  is  403  square  miles,  50 
per  cent  of  which  is  in  forest.  The  mean  an- 
nual rainfall  is  about  28  ins.,  and  the  stream 
at  the  dam  site  has  a  maximum  discharge  of 
10,590  second-feet,  a  minimum  of  88  second- 
feet  and  an  average  of  282  second-feet. 

The  cross-section  of  the  dam  is  similar  to 
that  of  the  Glatzer  Neisse  dam,  with  a  max- 
imum height  of  33  ft.  and  a  crest  length  of 
15,420  ft.  The  maximum  capacitv  of  the 
reservoir  is  3,124,050,000  cu.  ft.,  370,6-50,000  cu. 
ft.  of  which  are  reserved  for  flood  control. 
It  is  planned  to  develop  about  750  h.p.  at  the 
dam.  and  to  obtain  some  revenue  from  assess- 
ments upon  the  numerous  water  power  in- 
terests benefited  by  the  increased  low-water 
flow.  The  project  will  cost  about  $2,880,000, 
or  $900  per  l,(t00,000  cu.  ft.  of  storage,  and  it 
is  estimated  that  it  will  take  five  years  to  build. 

The  flood  control  effected  by  these  reservoirs 
is  intended  as  a  means  of  relief  add'tional 
to  extensive  channel  improvements  and  dikes 
which  are  planned  and  already  partly  carried 
out,  as  a  result  of  the  serious  flood  damages 
which  have  been  experienced  along  the  valley 
of  the  Oder,  particularly  at  the  City  of 
Breslau. 

The  Oder  Improvement  Bureau,  of  the 
Prussian  Government,  examined  in  all  about 
1-50  locations  for  reservoris  to  increase  the 
low-water  flow  of  the  Oder  for  navigation 
Durposes.  Ten  sites,  in  addition  to  the  two 
described  above,  were  selected,  and  prelim- 
inary plans  and  estimates  were  made;  but  it 
has  not  as  yet  been  definitely  decided  to  build 


any  of  these  reservoirs  except  the  two  large 
projects  mentioned,  for  which  final  plans  and 
estimates  are  completed.  The  capacities  and 
costs  of  the  ten  projects  upon  which  prelim- 
inary estimates  were  made  are  as   follows : 

1.  La::isk  Reservoir.  On  a  tributary  of  the 
Olsa  River,  which  enters  the  Oder  on  the  right 
about  115  miles  above  Breslau.  Capacity, 
618,300,000  cu.  ft.  Cost.  $840,000,  or  $1,360 
per  1.000,000  cu.  ft.  of  storage. 

2.  Scliwesteni^itc  Reservoir.  On  the  Stra- 
duna  River,  which  enters  the  Oder  on  the 
left  about  80  miles  above  Breslau.  Capacity. 
169.-560,000  cu.  ft.  Cost.  $=!.33,000,  or  $4,900 
per  1,000,000  cu.  ft.  of  storage. 

3.  LobkovL'its  Reservoir.  On  the  Hotzen- 
plotz.  which  enters  the  Oder  on  the  left  about 
70  miles  above  Breslau.  Capacity,  324,000,000 
cu.  ft.  Cost,  $1,309,000,  or  $1,000  per  1,000,000 
cu.  ft.  of  storage. 

4.  Krnpfiits  Reservoir.  .Mso  on  the  Hotzen- 
plotz  River.  Capacity,  270,000,000  cu.  ft.  Cost, 
$785,000,  or  $2,900  per  1,000,000  cu.  ft.  of 
storage. 

5.  Uembiohammcr  Reservoir.  On  a  tribu- 
tarv  of  the  Malapane  River.  Capacitv.  704,- 
700,000  cu.  ft.  Cost.  $1,561,000.  or  $2,220  per 
1,000.000  cu.  ft.  of  storage. 

6.  Schulenburg  Reservoir.  On  a  tributary 
of  the  Malapane  River.  Capacitv,  475,200,000 
cu,  ft.  Cost,  $968,000,  or  $2,030 'per  1,000,000 
cu.  ft.  of  storage. 

7.  Waltdorf  Rese>~voir.  On  a  tributary  of 
the  Glatzer  Neisse.  Capacity,  108,270,000  cu. 
ft.  Cost,  $607,000,  or  $.5,600  per  1,000,(»00  cu. 
ft.  of  storage. 

8.  Hiinern  Reservoir.  On  the  Hunernbach, 
a  small  tributary  emptying  into  the  Oder  on 
the  left  bank,  about  22  miles  above  Breslau, 
Capacitv,  247,0.50,000  cu,  ft.  Cost,  $642,000,  or 
$2,600  per  1,000.000  cu,  ft.  of  storage. 

9.  AUstadt  Reservoir.  On  the  Weide  River, 
which  empties  into  the  Oder  from  the  right 
about  6  miles  below  Breslau.  Capacity,  247,- 
050,000  cu.  ft.  Cost,  $1,428,000,  or  about  $5,800 
per  1,000,000  cu.  ft.  of  storage. 

10.  Raaben  Reservoir.  On  a  tributary  of  the 
Weistritz  River,  which  implies  into  the  Oder 
on  the  left  bank  about  six  miles  below  Breslau. 
Canacitv,  391,.500,000  cu,  ft.  Cost,  $1,119,000, 
or  $2,860  per  1.000.000  cu,  ft.  of  storage. 

Reservoirs  for  Flood  Control  and  Power 
Purposes.  Extensive  investigations  of  the 
feasibility  of  constructing  storage  reservoirs 
for  the  prevention  of  the  damaging  floods  in 
the  valley  of  the  Oder  and  its  tributaries  in 
Silesia  were  carried  on  under  the  direction  of 
the  Prussian  Minister  of  Commerce  and  Trade 
in  189.5-1898.  Many  possible  locations  for 
reservoirs  were  fouml.  and  a  number  that  were 
very  favorable.  These  reservoirs  were  to  be 
primarily  for  flood  prevention  and  secondarily 
for  industrial  uses. 

The  .'iict  of  July  3.  1900,  granted  about  $9,- 
300.000  for  the  construction  of  flood  control 
reservoirs  on  certain  dangerous  tributaries  on 
the  left  of  the  Oder,  The  surveys  and  in- 
vestigations were  tht'n  continued  by  the 
Province  of  Silesia  and  a  number  of  addi- 
tional favorable  sites  studied.  Up  to  the  mid- 
dle of  1911,  16  projects  had  been  adopted, 
and  of  these,  seven  reservoirs  had  been 
completed,  six  more  were  under  construc- 
tion and  plans  and  estimates  for  three  more 
were  ready.  The  nservoirs,  with  the  ex- 
ception of  the  MarklisKi  and  Mauer  projects, 
which  are  also  used  to  develop  power,  are 
constructed  simply  for  flood  prevention  and 
are  usually  kept  empty  and  ready  to  store 
flood   water. 

In  all,  38  favorable  locations  were  found, 
and  for  the  22  in  addition  to  the  16  men- 
tioned above,  the  cost  of  construction  has 
been  tentatively  estimated,  but  they  have  not 
as  yet  been  adopted.  Twelve  of  these  22 
projects  would  be  used  for  power  develop- 
ment,  as   well   as    for    flood    control. 

The  13  reservoirs  which  have  been  com- 
pleted or  are  now  under  construction  are  de- 
scribed below : 

1.  Arnoldsdorf  Reservoir.  This  reservoir 
is  located  near  Arnoldsdorf.  on  the  Goldbach, 
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a  tributary  of  the  Hotzenplotz,  which  enters 
the  Oder  on  the  left  bank  about  70  miles 
above  Breslau.  The  dam  is  of  earth  and  the 
reservoir  will  have  a  capacity  of  79,380,000  cu. 
ft.  The  work  was  begun  in  1906  and  is  not 
yet  completed.  The  cost  of  the  project  will 
be  $119,000  or  about  $1,500  per  1,000,000  cu. 
ft.  of  storage- 

2.  Woelfel  Reservoir.  This  reservoir  was 
built  in  1905-1908  on  the  Woelfelsbach,  an 
upper  tributary  of  the  Glatzer  Niesse.  It  has 
a  capacity  o,f  32,130,000  cu.  ft.  and  controls  a 
drainage  area  of  about  ten  square  miles.  The 
dam  is  of  masonry,  arched  upstream,  with  a 
radius  of  820  ft.,  and  is  98  ft.  high,  10  ft. 
wide  on  top,  62  ft.  wide  at  the  base  and  361 
ft.  long.  The  total  cost  of  the  work  was 
$124,000  or  $3,860  per  1,000,000  cu.  i\.  of  stor- 
age. 

3.  Seitenberg  Reservoir.  The  Seitenberg 
reservoir  is  located  near  the  village  of  that 
name  on  a  tributary  near  the  headwaters  of 
the  Glatzer  Neisse,  which  enters  the  Oder  on 
the  left  bank  about  40  miles  above  Breslau. 
The  dam  is  of  earth  and  the  reservoir  has 
a  capacity  of  40,500,000  cu.  ft-  The  work  was 
carried  out  in  1905-1908,  at  a  cost  of  $68,000, 
or  $1,680  per  1,000,000  cu.  ft.  of  storage. 

4.  Schonau  Reservoir.  This  reservoir  is 
located  on  the  Steinbach,  a  small  tributary  of 
the  Katzbach,  which  enters  the  Oder  on  the 
left  bank,  33  miles  below  Breslau.  The  work 
was  begun  in  1907  and  is  still  under  way. 
The  dam  is  of  earth  and  the  reservoir  will 
have  a  capacity  of  36,430,000  cu.  ft.  The  es- 
timated cost  of  the  project  is  $90,000,  or 
$1,600  per   1,000,000   cu.   ft.   of   storage. 

5.  Klcin-Waltersdorf  Reservoir.  This  res- 
ervoir was  begun  in  1909,  on  a  tributary  near 
the  headwaters  of  Katzbach,  and  is  not  yet 
completed.  It  has  an  earthen  dam  and  will 
have  a  capacity  of  16,930,000  cu.  ft.  The 
project  will  cost  $10,000,  or  $2,360  per  1,000,- 
000  cu.  ft.  of  storage. 

6.  Buchwald  Reservoir.  This  reservoir  is 
located  near  Buchwald,  not  far  from  the 
headwaters  of  the  Bober,  the  drainage  area 
above  the  dam  being  only  23  square  miles. 
The  dam  is  of  masonry,  and  is  48  ft.  high  and 
722  ft.  long.  The  reservoir  has  a  capacity  of 
77,660,000  cu.  ft.  and  was  built  in  1903-1906  at 
a  total  cost  of  $262,000,  or  almut  $3,400  per 
1,000,000  cu.  ft.  of  storage. 

7.  Griissau  Reservoir.  The  Griissau  reser- 
voir is  located  on  an  upper  tributary  of  the 
Bober,  about  six  miles  above  Landeshut.  The 
dam  is  of  earth  and  the  reservoir  has  a  ca- 
pacity of  28,080,000  cu.  ft.  The  project  was 
built  in  1903-1906  at  a  cost  of  $86,000,  or  3,060 
per  1,000,000  cu.  ft.  of  storage. 

8.  Zillerthal  Reservoir.  This  reservoir  was 
begun  in  1909,  on  an  upper  tributary  of  the 
Bober,  and  is  not  yet  completed.  It  has  an 
earthen  dam  and  will  have  a  capacity  of  105,- 
840,000  cu.  ft.  The  total  cost  will  be  $274,000, 
or  about  $2,600  per  1,000,000  cu.  ft.  of  storage. 

9.  Herischdorf  Reservoir.  This  reservoir 
is  located  on  the  Heidewasser,  a  tributary  of 
the  Bober,  near  Herischdorf.  It  has  a  capac- 
ity of  141,200,000  cu.  ft.  and  controls  a  drain- 
age area  of  about  36  square  miles.  The  dam 
is  of  earth,  with  a  maximum  height  of  27.5 
ft.  and  a  crest  length  of  4,920  ft.  It  was  built 
in  1903-1906  at  a  total  cost  of  $219,000,  or 
$1,550  per  1,000,000  cu.  ft.  of  storage. 

10.  IVarmbrunn  Reservoir.  This  reservoir 
was  built  in  1906-1908,  on  an  upper  tributary 
of  the  Bober.  The  dam  is  of  earth,  23  ft.  higii 
and  9,840  ft.  long,  and  the  reservoir  has  a 
capacity  of  211,950,000  cu.  ft.  and  a  catchment 
area  of  46  square  miles.  The  total  cost  of 
the  project  was  $381,000,  or  $1,800  per  1,000,- 
000  cu.  ft.  of  storage. 

11.  Mauer  Reservoir.  The  largest  reser- 
voir on  the  Bober,  near  Mauer,  was  begun  in 
1905  and  is  now  nearly  completed.  It  has  a 
capacity  of  1,765,000,000  cu.  ft.  and  controls  a 
drainage  area  of  467  square  miles.  The  dam 
is  built  of  masonry,  arched  up-stream,  and 
when  completed  will  be  196  ft.  high, or  6  ft. 
higher  than  the  Urft  dam.  The  total  cost  of 
the  work  will  be  about  $1,785,000,  or  about 
$1,010  per  1,000,000  cu.  ft.  of  storage.     About 


60  per  cent  of  the  capacity  will  be  reserved 
for  flood  control  and  the  remainder  used  for 
power  development. 

12.  Freideberg  Reservoir.  This  reservoir 
is  located  on  a  tributary  of  the  Queiss,  about 
eleven  miles  above  the  Marklissa  reservoir, 
and  controls  a  drainage  area  of  about  24 
square  miles.  It  was  begun  in  1908  and  is 
not  yet  completed.  The  earthen  dam  is  37 
ft.  high  and  1,968  ft.  long,  and  the  reservoir 
will  have  a  capacity  of  120,150,000  cu.  ft.  The 
estimated  cost  is  $119,000,  or  $990  per  1,000,- 
000  cu.  ft.  of  storage. 

1-3.  Marklissa  Reservoir.  The  Marklissa 
reservoir  is  located  on  the  Queiss  River,  a  few 
miles  above  Marklissa.  This  stream  rises  in 
the  mountains  of  southern  Silesia  and  flows 
northwardly  into  the  Bober  River,  which  emp- 
ties into  the  Oder  at  Crossen.  The  Queiss 
flows  parallel  to  and  about  20  miles  to  the 
east  of  the  Gorlitzer  Neisse,  and  in  topog- 
raphy, rainfall  and  run-off  is  very  similar  to 
that  stream,  the  same  heavy  rainfalls  having 
repeatedly  caused  destructive  floods  on  both 
streams- 

The  drainage  area  above  the  dam  is  118 
square  miles  and  the  reservoir  has  a  capacity 
of  529,500,000  cu.  ft.  and  a  surface  area  of 
.346  acres.  The  dam,  which  is  of  masonry, 
arched  upstream,  is  141  ft.  high,  27  ft.  wide 
on  top,  124  ft.  wide  at  the  base  and  426  ft. 
long.  It  was  built  in  1901-1904  by  the  prov- 
ince of  Silesia  at  a  cost,  including  land,  dam- 
ages, etc.,  of  $750,000,  or  $1,418  per  1,000,000 
cu.  ft.  of  storage. 

The  design  of  this  reservoir  is  based  upon 
a  careful  study  of  the  flood  of  1897,  the  great- 
est ever  experienced  on  the  Queiss  River.  The 
channel  of  the  Queiss  at  Marklissa  will  carry 
3,880  second-feet  without  overflow,  and  dur- 
ing the  flood  of  1897,  the  discharge  rose  to 
27,530  second-feet,  or  about  230  second-feet 
per  square  mile.  The  discharging  apparatus 
at  the  dam  is  so  arranged  that  3,880  second- 
feet  can  be  released  during  the  filling  of  the 
reservoir.  At  the  level  where  the  capacity 
of  529,-500,000  cu.  ft.  is  reached,  which  is  6.5 
ft.  below  the  crest  of  the  dam,  there  are  two 
spillways,  one  on  each  side  of  the  valley,  with 
a  total  crest  length  of  223  ft.  When  the  wa- 
ter reaches  this  level  and  begins  to  flow  over 
the  crests  of  these  spillways,  the  gates  are 
gradually  closed  as  the  water  rises  so  as  to 
keep  the  discharge  at  3,880  second-feet-  As 
a  head  of  3  ft.  on  the  spillways  is  necessary  to 
give  the  allowable  discharge  of  3,880  second- 
feet,  the  additional  capacity  of  42,-360,000  cu. 
ft.,  due  to  this  added  depth,  can  be  regarded 
as  a  protection  against  floods,  bringing  the 
total  capacity  of  the  reservoir  for  flood  pro- 
tection up  to  571,860,000  cu.  ft. 

The  reservoir  is  arranged  so  that  176,500,000 
cu.  ft.  are  kept  filled,  but,  on  the  approach  of 
a  flood,  can  be  released  in  time  to  make  the 
full  capacity  of  the  reservoir  available  for 
flood  control.  This  water  is  used  for  the  de- 
velopment of  power,  at  a  power  station  located 
a  few  hundred  feet  below  the  dam,  where 
about  1,000  h.p.  is  developed  during  the  four 
dryest  months  and  2,400  h.p.  during  the  other 
eight  months  of  the  year.  The  release  of 
this  water  during  the  low-water  season  in- 
creases the  flow  of  the  Queiss  to  about  140 
second-feet,  or  about  four  times  its  former 
minimum,  which  is  of  great  benefit  to  the 
numerous  mills  on  the  stream  below  the  dam. 

The  following  are  the  three  reservoirs  for 
which  plans  and  estimates  are  prepared: 

1.  Kaufung  Reservoir.  On  the  Katzbach, 
near  the  headwaters.  Capacity.  24,003,000  cu. 
ft.  Cost,  $63,000,  or  $2,630  per  1,000,000  cu. 
ft.  of  storage. 

2.  Grabel  Reservoir.  On  the  tributary  of 
the  Katzbach.  Capacity,  31,-590,000  cu.  ft.  Cost, 
$71,000,  or  $2,250  per  1,000,000  cu.  ft.  of  stor- 
age. 

3.  Alt-lVeissbach  Reservoir.  On  a  tribu- 
tary of  the  Bober.  Capacity,  18,522,000  cu.  ft. 
Cost,  $59,000,  or  $.3,180  per  1,000,000  cu.  ft.  of 
storage. 

AUSTRI.\. 

In  .Austria,  the  most  important  work  of 
flood   control  by  means  of   storage   reservoirs 


is  that  on   tributaries   of  the  Oder   and   Elbe 
Rivers  in  Bohemia. 

Oder  River. — One  of  the  most  notable 
groups  of  reservoirs  built  for  flood  control  in 
Europe  is  composed  of  six  projects  on  the 
Gorlitzer  Neisse,  near  Reichenberg,  in  Bohe- 
mia. This  stream  rises  in  northern  Bohemia 
and  flows  northwardly  for  124  miles,  empty- 
ing into  the  Oder  River  about  15  miles  below 
Crossen  in  Prussia.  Its  valley  receives  a 
heavy  precipitation  in  its  upper  portion,  13.5 
ins.  in  24  hours  having  been  recorded  at  some 
points,  and  has  been  repeatedly  devastated  by 
floods;  so  that  after  the  great  flood  of  1888, 
an  association  was  formed  to  plan  and  carry 
out  the  construction  of  protection  and  regu- 
lation works,  consisting  of  widening  and 
straightening  the  channel  and  raising  and  pro- 
tecting the  banks.  The  estimated  cost  of  these 
improvements  was  so  heavy,  and  their  prob- 
able effectiveness  in  a  great  flood  so  doubt- 
ful, however,  that  practically  nothing  was 
done  by  the  association,  the  actual  work  con- 
fining itself  to  the  repairing  of  damages  and 
the  building  of  the  bank  protections  most 
urgently  needed  by  the  individual  property 
owners. 

In  July,  1897,  this  part  of  Europe  was  again 
visited  by  devastating  floods,  which  so  re- 
vived public  interest  in  flood  relief  that  a 
convention,  in  which  all  the  neighboring  cities 
and  towns  were  represented,  was  held  in 
Reichenberg  in  the  fall  of  that  year.  At  this 
meeting  it  was  decided  to  investigate  the 
feasibility  of  constructing  reservoirs  for  flood 
control.  In  January,  1901,  the  preliminary 
studies  were  sufficiently  complete  to  establish 
the  general  plans,  which  contemplated  the 
construction  of  six  reservoirs  in  the  neigh- 
borhood of  Reichenberg,  controlling  the  run- 
oft'  from  about  29  square  miles,  and  in  critical 
flood  time  holding  back  about  3,5.30  second- 
feet  of  damaging  flood  discharge. 
•The  result  of  the  investigations  gained  the 
association  many  new  supporters  and  assured 
the  sympathy  of  the  population  of  the  entire 
valley  of  the  Neisse  with  the  project.  In  fact, 
one  of  the  most  noteworthy  features  of  this 
undertaking  is  the  widespread  interest  it 
aroused  in  the  surrounding  country  and  the 
universal  financial  support  it  received.  Al- 
though all  the  reservoirs  are  located  in  Bohe- 
mia, the  benefits  both  in  flood  control  and  in- 
crease of  low-water  flow  are  felt  by  the  Saxon 
and  Prussian  interests  along  its  lower  course, 
and  these  two  countries,  together  with  various 
cities,  communities  and  private  interests,  co- 
operated with  Bohemia  in  their  construction. 
The  total  cost  of  the  work  was  $1,320,000  and 
the  following  contributions  show  the  extent 
of  the  co-operation  : 

Bohemian    Government $660,000 

Prussian   Government    ..-'- 38, 400' 

Prussian  Province  of  Silesia 9,600 

Prussian  Countv  of  Ober-Lausltz 14,400 

City  of  Gorlitz   (Prussia) 14,400 

Saxon   Government 24.00& 

Combination    of    Saxon      and      Prussian 

water  interests    72,000^ 

It  is  also  of  special  interest  that  the  users 
of  water  for  power  development  from  the 
Griinwald,  Harzdorf  and  Friedrichswald  res- 
ervoirs pay  $12  per  h.p.,  and  from  the  other 
three  reservoirs  $28  per  h.p.  per  year.  The 
total  contribution  to  the  low-w-ater  flow  of  the 
Neiise  from  the  six  reservoirs  is  about  34 
second-feet. 

The  main  features  of  the  six  reservoirs  are 
as  follows : 

Harzdorf  Reservoir.  This  reservoir  controls 
the  run-off  from  six  square  miles,  and  has  a 
maxinunn  capacity  of  22,239,000  cu.  ft.,  8,119,- 
000  cu.  ft.  of  which  are  reserved  for  flood  con- 
trol- The  dam  is  of  masonry,  arched  up- 
stream with  a  radius  of  394  ft.  and  is  62  ft. 
liigh,  15  ft.  wide  on  top,  53  ft.  wide  at  the 
base  and  515  ft.  long,  containing  in  all  20,918 
cu.  yds.  of  masonry.  On  the  upstream  side, 
as  in  the  Urft  dam,  an  earthen  embankment 
rises  to  about  two-thirds  the  height  of  the 
dam,  sloping  back  to  the  stream  bed  with  a 
3  to  t  paved  slope.  The  work  was  carried  out 
in  1002-1904  at  a  cost  of  $119,000  for  the 
dam,  and  a  total  cost  of  $165,000,  or  $7,41!> 
per  1,000.000  cu.  ft.  of  storage. 
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A  short  distance  above  slacUwater  of  the 
reservoir  there  is  a  weir  with  an  automatic 
self-registering  gage,  which  has  an  electric 
signal  connecting  with  the  house  of  the  watch- 
man at  the  dam,  so  that  when  tlie  inflow  ex- 
ceeds a  certain  prescribed  amount  he  is 
•warned  and  can  operate  the  gates  and  regu- 
lating apparatus  accordingly. 

Freidricliswald  Rescrz'oir.  This  reservoir 
has  a  catchment  area  of  about  1.6  square  miles 
and  a  maximum  capacity  of  70,600,000  cu.  ft., 
35,300,000  cu.  ft.  of  which  are  reserved  for 
storage  of  flood  water.  The  dam,  which  is  of 
mai-onry,  arched  upstream  with  a  radius  of 
■984  ft-,  is  92  ft.  high,  lo  ft.  wide  on  top,  63  ft. 
wide  at  the  base  and  1,115  ft.  long.  It  con- 
tains 54,011  cu.  yds.  of  masonry,  and  was 
Ijuilt  in  1902-1906  at  a  cost  of  $320,000  for  the 
dam  proper,  and  a  total  cost  of  $360,000,  or 
$5,100  per  1,000,000  cu.  ft.  of  storage. 

Voigtsbach  Reservoir.  The  watershed  above 
this  dam  includes  an  area  of  2.7  square  miles, 
and  the  dam  creates  a  storage  of  8,825,000  cu. 
ft.  Tlie  dam  is  of  masonry,  arched  upstream 
with  a  radius  of  574  ft.,  and  is  52  ft.  high,  !5 
ft.  wide  on  top,  35  ft.  wide  at  the  base  and 
538  ft.  long.  It  contains  15.690  cu.  yds.  of 
masonry  and  was  built  in  1904-1906.  The 
cost  for  the  dam  and  appurtenances  was  $83,- 
'600,  and  the  total  cost  was  $94,400,  or  $10,700 
per  1,000,000  cu.  ft.  of  storage. 

Miililscheibe  Reservoir.  This  reservoir  has 
a  catchment  area  of  2.6  square  miles  and  a 
capacity  of  8,825,000  cu.  ft.  The  dam  is  of 
masonry,  arched  upstream  with  a  radius  of 
656  ft.  and  is  72  ft.  high,  15  ft.  wide  on  top, 
48  ft.  wide  at  the  base  and  508  ft.  long.  It 
contains  20,918  cu.  vds.  of  masonrv.  and  was 
built  in  1904-11106  at  a  cost  of  $'i 23,000,  or 
$14,000  per  1,000,000  cu.  ft.  of  storage. 

Gorsbach  Reservoir.  Tliis  reservoir,  which 
is  not  yet  completed,  controls  a  drainage  area 
of  4.6  square  miles  and  has  a  capacity  of 
17,650,000  cu.  ft.,  8,825,000  cu.  ft-  of  whicli 
are   reserved    for   flood   control.     The   dam   is 

70.5  ft.  high,  15  ft.  wide  on  top,  47  ft.  wide 
at  the  base  and  848  ft.  long,  being  arched  up- 
stream with  a  radius  of  738  ft.  It  contains 
41,837  cu.  yds.  of  masonrv  and  its  total  cost 
when  completed  will  be  $20(i,000,  or  $11,670 
per  1,000,000  cu.  ft.  of  storage. 

Griimvaid  Reservoir.  The  drainage  area 
above  the  dam  is  10.3  square  miles,  8.1  square 
miles  of  which  are  tributary  to  two  other 
small  streams,  their  flood  rim-ofi^  being  con- 
ducted to  this  reservoir,  which  has  a  capacity 
of  95.310,000  cu.  ft.  The  dam  is  of  masonry, 
arched  upstream  with  a  radius  of  1,148  ft-, 
and  is  65.6  ft.  high,  15  ft.  wide  on  top.  49  ft- 
wide  at  the  base  and  1,378  ft.  long.  It  con- 
tains 65,218  cu.  vds.  of  masonry,  and  was 
built  in  1906-1908  at  a  cost  of  $540,000,  or 
$5,770  per  1,000,000  cu.  ft.  of  storage. 

Elbe  River. — The  work  of  constructing 
storage  reservoirs  for  flood  control  has  been 
carried  out  on  the  Elbe  River  and  tributaries 
in  Bohemia  since  1903  by  a  commission  for 
river  regulation.  The  work  of  this  commis- 
sion includes  reforestation  for  the  purpose  of 
retarding  the  run-off  and  preventing  erosion, 
about  $14.5,000  having  been  expended  for  this 
purpose  in  1906-1909.  Sixty  per  cent  of  the 
cost  of  carrying  out  the  work  of  the  com- 
mission is  appropriated  by  the  Austrian  gov- 
ernment and  40  per  cent  by  the  Bohemian  gov- 
ernment.    The  following  are  now  being  built: 

Kdnu/reiche-JJ'alde  Reservoir.  This  reser- 
voir is  located  above  Koniginhof,  on  the  main 
river  near  its  source  in  northern  Bohemia, 
the  drainage  area  above  the  dam  being  200 
square  miles.  It  has  a  capacity  of  320,887,000 
cu.  ft.,  of  which  268,487,000  cu.  ft.  are  re- 
served for  flood  water.  The  dam  is  of  ma- 
sonry,  arched   upstream    and   is    136    ft.   high, 

23.6  ft.  wide  on  top,  124  ft.  wide  at  the  base 
and  735  ft.  long.  The  total  cost  of  the  work 
will  be  $965,000,  or  about  $3,000  per  1,000,000 
cu.  ft.  of  storage. 

Spindlemiihtc  Reservoir.  This  reservoir  is 
also  located  on  the  main  river,  further  up- 
stream 'than  the  Konigreiche-Wadle  reservoir, 
and  has  a  catchment  area  of  22.4  square  miles. 
The  capacity  of  the  reservoir  is  119,500,000  cu 
ft.,  of  which   106,000,000  cu.   ft.  are  reserved 


for  flood  storage.  The  dam  is  of  masonry, 
arched  upstream  and  is  136  ft.  high,  16.4  ft. 
wide  on  top,  118  ft-  wide  at  the  base  and  492 
ft.  long.  The  spillway  anrf  discharging  ap- 
paratus can  accommodate  7,060  second-feet, 
or  316  second-feet  per  square  mile  of  drainage 
area.  The  work  when  completed  will  cost 
$652,880,  or  $.5,464  per  1,000,000  cu.  ft.  of 
storage. 

Hliiisko  Reservoir.  This  reservoir  is  lo- 
cated near  the  headwaters  of  the  Chrudimka, 
a  tributary  of  the  Elbe,  rising  in  eastern  Bohe- 
mia and  flowing'  northward  into  the  Elbe  at 
Pardubitz.  The  drainage  area  above  the  dam 
is  21.6  square  miles  and  the  reservoir  has  a 
capacity  of  81,190,000  cu.  ft.,  60,010,000  cu.  ft. 
of  which  are  reserved  for  flood  control.  The 
dam  is  of  earth,  40  ft.  high,  16.4  ft.  wide  on 
top  and  656  ft.  long.  It  will  cost,  when  com- 
pleted, about  $1-50,000,  or  $1,8-50  per  1,000,000 
cu.  ft-  of  storage. 

Parizov  Reserz'oir.  This  reservoir  is  located 
on  the  Doubravka,  the  next  important  tribu- 
tary of  the  Elbe  west  of  the  Chrudimka,  en- 
tering the  main  river  from  the  south,  above 
Kolin.  The  reservoir  has  a  catchment  area 
of  80.7  square  miles  and  a  capacity  of  60,010,- 
000  cu.  ft.  The  dam  is  of  masonry,  arched 
upstream  and  is  101  ft.  high,  14.8  ft.  wide  on 
top  and  84.8  ft.  wide  at  the  base.  The  total 
cost  will  be  $299,686,  or  $-5,000  per  1,000,000 
cu.  ft.  of  storage. 

In  addition  to  the  projects  described  above, 
the  following  reservoirs  are  proposed : 

On  the  Aupa  River.  The  Aupa  rises  in  the 
extreme  eastern  part  of  Bohemia  and  flows 
we.stwardly  into  the  Elbe  at  Koniggratz.  Its 
tributaries  are  subject  to  frequent  sudden 
floods,  during  which  extremely  high  rates  of 
run-ofif  are  attained,  and  it  is  therefore  an 
important  contributor  to  high  water  in  the 
Elbe.  Three  reservoirs  are  to  be  constructed 
on  its  tributaries. 

1.  Below  the  junction  of  the  Great  and 
Little  Aupa.  The  drainage  area  above  the 
dam  is  29.7  square  miles,  from  which  the  max- 
imum recorded  discliarge  is  10,943  second- 
feet,  or  .370  second-feet  per  square  mile.  The 
reservoir  will  have  a  capacity  of  1'23.550,000 
cu.  ft.  It  will  cost  $1,'2'20,000,  or  $9,880  per 
1,000,000  cu.   ft.  of  storage. 

2.  On  the  Little  Aupa.  The  reservoir  will 
have  a  catchment  area  of  11.9  square  miles 
and  a  capacity  of  106,711,900  cu.  ft.,  of  which 
88,'250,00O  cu.  ft.  will  be  reserved  for  flood 
water.  The  dam  will  be  of  masonry,  arched 
upstream  and  will  be  157  ft.  high  above  the 
foundation,  19.7  ft.  wide  on  top  and  593  ft. 
long.  There  will  be  a  spillway  98  ft.  wide  on 
the  top  of  the  dam  to  accommodate  the  maxi- 
mum flood  discharge  of  4,-589  second-feet,  or 
385  second-feet  per  square  mile  of  drainage 
area.  It  will  cost  $800,000,  cr  $7,500  per 
1,000,000  cu.  ft.  of  storage. 

3.  Near  .Slatina.  The  drainage  area  above 
the  proposed  dam  is  1-58.6  square  miles  and 
the  capacity  of  the  reservoir  will  be  307,110,- 
000  cu.  ft.  The  dam  will  be  of  masonry,  115 
ft.  high  above  the  foundation,  '23  ft.  wide  on 
top  and  712  ft.  long.  The  spillway  over  the 
dam  will  accommodate  the  maximum  dis- 
charge of  11,6-50  second-feet.  The  estimated 
cost  is  $850,000,  or  $2,770  per  1.000,000  cu.  ft. 
of  storage. 

0)1  the  Doubrava.  The  reservoir  will  have 
a  catchment  area  of  .37.3  square  miles  and  a 
capacity  of  48,000.000  cu.  ft.  The  dam  will 
be  of  earth,  37  ft.  high,  20  ft.  wide  on  top 
and  703  ft.  long. 

0)1  the  Kreibitcbaclie.  Xenr  Kreibits.  The 
reservoir  will  have  a  catchment  area  of  24.7 
square  miles  and  a  capacity  of  31,770,000  cu. 
ft.  The  dam  wmII  be  of  earth.  77  ft.  high. 
The  total  cost  will  be  $126,460,  or  $4,000  per 
1,000,000  cu.  ft.  of  storage. 

On  the  Sacawa,  Near  Sechau.  The  drain- 
age area  above  the  proposed  dam  is  166  square 
miles,  and  the  capacitv  will  be  about  400,000,- 
000  cu.  ft. 

On  the  Boticbache.  Near  Hostivan.  The 
reservoir  will  have  a  capacitv  of  27,922,300  cu. 
ft.  and  will  cost  $207,1.37,  or  $7,400  per  1,000,- 
000  cu.   ft.  of  storage. 

On  the  Iser.  Two  reservoirs  are  proposed 
on  this  stream,  together  controlling  a  drainage 


area  of  8.8  square  miles,  and  having  a  com- 
bined capacity  of  225,9-20, OOu  cu.  ft.,  76,.543,000 
cu.  ft.  of  which  will  be  reserved  for  flood  con- 
trol. The  total  cost  will  be  $4-58,000,  or  about 
$■2,027  per  1,000,000  cu.  ft.  of  storage.  These 
reservoirs  are  to  be  built  by  private  enter- 
prise for  water  power  development,  but  the 
work  will  be  aided  by  a  contribution  from 
the  commission  for  river  regulation  on  ac- 
count of  the  above  mentioned  capacity  re- 
served by  agreement   for  floor  control. 

Studies  have  also  been  completed  for  six 
other  reservoirs  for  flood  control  on  tribu- 
taries of  the  Elbe  in  Bohemia. 

Wien  River. — The  Wien  River  is  a  small 
stream  rising  to  the  westward  of  the  city  of 
Vienna  and  flowing  in  a  general  easterly  di- 
rection into  the  Danube  at  Vienna.  It  drains 
an  area  of  about  86  square  miles  and  has  a 
very  irregular  flow,  being  subject  to  frequent 
sudden  freshets,  which  in  past  years  have 
caused  great  damage  in  Vienna,  as  the  river 
flows  directly  through  the  city. 

In  the  early  nineties,  studies  for  a  method  of 
relief  from  these  floods  were  taken  up  by  the 
Department  of  Public  Works  of  Vienna  and 
plans  were  prepared  for  their  control  and  for 
the  improvement  of  the  channel  for  some 
distance  above  its  mouth.  This  v.'ork  was  car- 
ried out  in  the  years  1895-1900  and  consists 
of  the  walling-up  of  the  channel  from  the 
mouth  to  Weidlingau,  a  distance  of  about  10.6 
miles,  and  of  the  construction  of  seven  small 
reservoirs  near  the  head  of  this  walled-in 
stretch,  at  the  villages  of  Weidlingau  and 
Hadersdorf. 

The  system  of  reservoir  control  is  designed 
upon  the  basis  of  a  possible  maximum  run- 
off of  330  second-feet  per  square  mile  of 
drainage  area.  The  reservoirs  stretch  along 
the  side  of  the  valley  for  about  a  mile  and 
are  separated  from  the  river  channel  by  a 
heavy  concrete  wall,  and  from  each  other  by 
low  concrete  dams,  forming  a  series  of  ter- 
races with  about  65  ft.  difference  in  eleva- 
tion between  each  w.itcr  surface.  They  have 
a  combined  capacity  of  .56,480,000  cu.  ft.  and 
are  designed  to  hold  back  the  flood  flow  in 
excess  of  the  carrying  capacity  of  the  chan- 
nel below  Weidlingau.  This  is  accomplished 
by  means  of  an  ingenious  regulating  device  at 
the  upper  end  of  the  works,  which  allow-s  any 
desired  amount  of  the  flood  flow  to  be  di- 
verted into  the  reservoirs.  This  flood  water 
is  only  temporarily  stored,  being  released  as 
.soon  as  the  discharge  has  fallen  sufficiently. 
The  reservoir  furthest  upstream  serves  as  a 
settling  basin  for  gravel,  sand  and  silt,  and 
prevents  this  material  from  passing  down  the 
channel  or  into  the  lower  reservoirs.  The 
beds  of  the  lower  basins  are  used  for  raising 
grass,  two  crops  of  which  are  cut  annually, 
while  in  winter  the  basins  are  flooded  and 
the  ice  is  harvested. 

The  total  cost  of  the  reservoirs  was  $1,680,- 
000.  Several  floods  have  occurred  since  their 
completion  and  they  have  served  their  pur- 
pose admirably. 

KK.\NCE. 

The  great  floods  nf  1856  in  France  agitated 
the  question  of  flood  prevention  by  reservoir 
control.  Elaborate  studies  were  made  on  the 
Rhone,  Garonne  and  Loire  rivers,  by  order 
of  Emperor  Napoleon  III,  and  the  findings 
of  the  French  engineers  are  included  in  the 
following : 

Rhone  River. — The  Rhone  rises  in  east- 
ern Switzerland  and  flows  westwardly  through 
Lake  Geneva  into  France,  w-here  it  is  joined 
at  Lyons  by  its  primipal  tributary,  the  Saone, 
and  flows  southwardly  for  205  miles  into  the 
Mediterranean.  It  has  a  total  length  of  about 
450  miles  and  a  drainage  area  of  about  36,700 
square  miles. 

.^.t  a  cost  of  $6,800,000,  7,500,000,000  cu.  ft. 
of  storage  could  be  created  above  Lyons, 
where  the  drainage  area  is  about  20,500  square 
miles.  The  reduction  of  the  18-56  flood  that 
would  have  been  effected  thereby  was  esti- 
mated as  3.3  ft.  at  Lyons,  which  would  have 
gradually  diminished  downstream.  .Additional 
storage  of  about  ll.OOO.OOO.OilO  cu.  ft.  could 
have  been  created  upon  the  Durance  for  about 
the  same  amount,  but  as  this  tributary  enters 
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the  Rhone  only  about  60  miles  from  the  sea, 
where  the  flood  discharge  is  very  considerable, 
the  storage  would  have  had  relatively  small 
effect  in  reducing  the  flood  height  on  the  main 
river,  and  this  only  for  a  short  distance.  The 
studies  demonstrated,  therefore,  tliat  a  re- 
duction of  flood  height  could  be  obtained  by 
reservoir  control,  but  that  owing  to  the  lack 
of  suitable  sites,  sufficient  storage  could  not 
be  created  to  reduce  floods  below  the  stage 
where  they  would  cause  damage. 

This  investigation  does  much  to  prove  the 
effectiveness  of  artificial  storage.  With  only 
7,500,000,000  cu.  ft.  of  storage  a  reduction  of 
3.3  ft.  in  flood  height  could  have  been  obtained 
at  a  point  in  the  river  where  the  total  drainage 
area  is  20,.500  square  miles.  Had  suitable  sites 
been  available  for  the  creation  of,  say,  25,- 
000,000,000  cu.  ft.  of  reservoir  capacity,  a  not 
unreasonable  amount,  a  reduction  of  over  10 
ft.  could  doubtless  have  been  obtained. 

The  consideration  of  the  effect  of  the  nat- 
ural storage  on  the  flow  of  the  Rhone  at 
Lyons  is  interesting  and  suggestive.  The 
drainage  area  above  the  city  is  about  the  same 
as  at  Pittsburgh,  and  both  cities  are  located 
at  the  confluence  of  two  large  rivers.  Both 
the  Rhone  and  the  Saone  have  extensive  nat- 
ural storage,  and  its  effect  is  very  noticeable 
in  their  discharge. 

On  the  Rhone,  131  miles  above  Lyons,  is 
Lake  Geneva,  with  a  surface  area  of  223 
square  miles,  or  about  8  per  cent  of  the  tribu- 
tary drainage  of  2,663  square  miles.  One  foot 
rfse  in  the  level  of  this  lake  represents  a  stor- 
age of  6,200,000,000  cu.  ft.  In  the  great  flood 
of  1856  the  Rhone  discharged  into  Lake  Ge- 
neva at  he  rate  of  42,360  second-feet,  or  21 
second-feet  per  square  mile.  At  this  rate,  for 
the  entire  drainage  area,  including  the  lake,  the 
discharge  below  Geneva  would  have  been  56.- 
480  second-feet.  It  actually  amounted  to  only 
11,472  second-feet,  or  only  4.3  second-feet  per 
square  mile.  The  lake,  therefore,  acted  as  a 
natural  reservoir  and  its  storage  reduced  the 
flow  of  the  Rhone  by  about  45,000  second-feet. 
On  the  Saone  there  is  a  very  large  natural 
storage,  amounting  to  fully  50,000,000,')00  cu. 
ft.  due  to  the  overflow  of  the  bottom  lands  in 
its  valley  for  a  stretch  of  100  miles  above 
Lyons.  As  a  result,  the  run-off  of  the  Saone 
in  the  great  flood  of  1856  was  only  4  second- 
feet  per  square  mile. 

Without  these  two  natural  storage  reser- 
voirs, the  flow  of  the  Rhone  at  Lyons  would 
undoubtedly  have  been  more  than  twice  as 
great.  The  actual  discharge  amounted  to  less 
250.000  second-feet,  or  but  verv  little  more 
than  the  flow  at  the  22-ft.  stage  at  Pittsburgh. 
Had  this  natural  storage  been  artificially  creat- 
ed by  means  of  a  number  of  reservoirs,  its 
effect  would  have  been  the  same. 

There  is  practically  no  natural  storage  on 
the  .\llegheny  or  Monongahela  Basins.  The 
surveys  of  this  Commission,  however,  have 
shown  that  favorable  sites  exist  for  the  crea- 
tion of  artificial  storage  to  the  amount  of  over 
100,000,000,000  cu.  ft.,  and  the  conditions  on 
the  Rhone  at  Lyons  are  an  admirable  illustra- 
tion of  the  effect  of  such  storage. 

Garonne  River. — The  investigations  on 
this  river  showed  that  if  artificial  storage  of 
about  33.000,000.000  cu.  ft.  capacity  could  be 
created,  the  greatest  floods  could  be  kept 
within  the  river  banks.  The  reservoir  plan  was 
rejected  because  of  the  difficulty  of  obtain- 
ing suitable  sites,  and  because  the  cost  of  con- 
structing reservoirs,  $24,000,000,  was  consid- 
ered excessive. 

Loire  River. — The  French  engineers  rec- 
ommended the  project  of  controlling  the  Loire 
by  storage  reservoirs,  but  the  work  has  never 
been  carried  out,  as  the  estimated  cost  of 
about  $13,000,000,  though  no  greater  than  the 
flood  damages  at  Pittsburgh  in  the  last  ten 
years,  was  considered  too  great.  The  effec- 
tiveness of  this  method  of  flood  control  is 
demonstrated  by  the  findings  of  the  board  of 
engineers. 

The  Loire  River  is  formed  by  the  junction 
of  the  upper  Loire  and  Allier  Rivers  at  the 
city  of  Nevers.  The  former  drains  about 
7,000  and  the  latter  about  4,500  square  miles- 
The  conditions  affecting  run-off  are  very  sim- 
ilar on  the  two  streams  and  their  flood  waves 


arrive  at  Nevers  at  practically  the  same  time. 
The  investigations  showed  that  about  8,250,- 
000,0i)0  cu.  ft.  of  storage  could  be  created  on 
the  upper  Loire  by  the  construction  of  22 
reservoirs,  and  about  10,000,000,000  cu.  ft.  on 
the  Allier  by  building  63  reservoirs.  These 
reservoirs  would  reduce  the  maximum  flow  of 
the  upper  Loire  from  153,6il0  second-feet  to 
111,700  second-feet,  and  of  the  Allier  from 
167,700  second-feet  to  104,700  second-feet;  a 
total  reduction  of  about  105,000  second-feet 
from  a  total  flow  of  321, nOO  second-feet,  or 
over  30  per  cent.  This  would  reduce  floods 
below  the  danger  line  for  a  distance  of  about 
180  miles  below  the  junction  of  the  rivers, 
while  above  this  point,  the  effect  would  be 
much  greater. 

The  .Allegheny  at  Pittsburgh  and  the  Loire 
at  Nevers  are  very  similar  in  size  of  drainage 
area  and  in  maximum  flow.  The  studies  of 
the  French  engineers  have  shown  that  with  a 
storage  of  18,250,000,000  cu.  ft.  on  the  Loire, 
the  floods  can  absolutely  be  controlled  and  re- 
duced below  the  danger  line  for  a  distance  of 
180  miles  below  the  city  of  Nevers.  The  reser- 
voirs proposed  on  the  Allegheny  Basin  have  a 
combined  capacity  of  about  50,000,000,000  cu. 
ft.,  or  nearly  three  times  the  capacity  of  the 
storage  that  was  proposed  on  the  Loire. 

Seine  River. — The  Flood  Commission  of 
Paris,  appointed  at  the  time  of  the  disastrous 
floods  of  the  Seine  in  February  and  March, 
1910,  issued  its  report  during  the  summer  of 
that  year,  and  with  regard  to  reservoirs  as  a 
means  of  flood  control,  stated  that  this  meth- 
od is  not  applicable  to  the  basin  of  the  Seine. 
It  could  only  be  applied  on  tw-o  tributaries, 
the  upper  Seine  and  the  Aube,  where  7,0(W,- 
000,000  cu.  ft.  of  storage  would  have  an  ap- 
preciable effect  on  the  floods  in  the  Seine  at 
Paris,  but  the  construction  of  the  necessary 
reservoirs  would  involve  prohibitive  land  dam- 
age, as  a  rich  farming  country  would  be 
flooded. 

Other  Rivers. — There  are  three  notable 
reservoirs  for  flood  control  in  France.  The 
Furens  Dam  was  built  by  the  French  Govern- 
ment in  1862  to  protect  the  town  of  St-  Etienne 
from  the  floods  of  the  Furens  River.  It  is  a 
curved  masonry  dam  about  184  ft.  high  and 
326  ft.  long  on  the  crest,  and  stores  about  56,- 
500,000  cu.  ft.  The  cost  was  $:31S,000,  or  about 
$5,630  per  1,000,000  cu.  ft.  of  storage,  60  per 
cent  of  which  was  contributed  by  the  town  of 
St.  Etienne  in  return  for  the  use  of  the  stored 
water  for  its  domestic  supply.  The  Ternay 
Dam,  on  the  River  Ternay,  in  Southern 
France,  was  built  in  1865  for  the  purpose  of 
controlling  the  floods  of  the  Ternay,  and  sup- 
plying water  to  the  neighboring  town  of  An- 
nonay.  The  masonry  dam  is  curved  upstream 
and  has  a  maximum  height  of  119  ft.  The 
capacity  of  the  reservoir  is  about  91,800,000 
cu.  ft.  and  the  cost  $204,372,  or  $2,226  per  1,- 
000,000  cu.  ft.  of  storage.  The  third  reservoir, 
on  the  Var  River,  near  Riom,  has  a  masonry 
dam  130  ft.  high, 

SP.\IN. 

The  worst  flood  conditions  in  Spain  are 
experienced  in  the  eastern  part,  on  the  Segura 
River,  the  shortest  of  the  important  rivers  of 
that  country,  which  rises  at  an  elevation  of 
about  5,100  ft.  above  sea  level  and  flows  east- 
wardly  for  about  210  miles,  entering  the  Med- 
iterranean near  .-Micante.  The  drainage  area 
is  about  4,83o  square  miles,  the  maximum  dis- 
charge about  52,000  second-feet  and  the  min- 
imum discharge  106  second-feet.  The  annual 
rainfall  is  comparatively  light,  the  maximimi 
recorded  being  16  ins.  and  the  minimum  6 
ins.  The  climate  is  hot  and  dry,  and  droughts 
are  of  frequent  occurrence,  while  floods  are 
generally  the  result  of  cloudbursts  or  cyclones- 

A  special  commission  of  engineers  appointed 
by  the  Spanish  Government,  witli  headquarters 
at  the  city  of  Murcia,  has  charge  of  works 
for  flood  prarention  and  protection  in  the  east- 
ern provinces.  The  flood  relief  work  includes 
reforestation,  dykes  it  low  points,  overflow- 
canals  and  storage  reservoirs. 

The  flood  control  reservoirs  are  also  used 
for  irrigation  purposes  during  the  summer 
droughts  that  are  so  prevalent  in  this  rich  ag- 
ricultural   region.     Four   of   these   reservpirs 


are  now  completed  and  eight  more  are 
planned.  The  dams  vary  in  height  from  100 
to  1.34  ft. 

CANADA. 

The  largest  system  of  artificial  reservoirs 
in  the  world  is  now  being  constructed  on  the 
Ottawa  River  in  Canada.  This  river  rises 
about  1-50  miles  north  of  the  city  of  Ottawa, 
Out.,  flows  westwardly  from  its  source  for 
a  considerable  distance,  thence  southwardly 
for  100  miles,  and  then  turns  sharply  to  the 
east  at  Mattawa,  where  the  junction  with  the 
proposed  Georgian  Bay  Ship  Canal  would  be 
made,  and  continues  its  easterly  course  for 
150  miles,  emptying  into  the  St.  Lawrence 
River  at  Montreal.  The  total  length  of  the 
river  is  about  700  miles  and  it  drains  an  area 
of  56,000  square  miles. 

In  the  505  miles  of  its  course  from  the 
source  to  the  city  of  Ottawa,  the  river  re- 
peatedly widens  out  into  long,  shallow  lakes, 
which  form  a  series  of  steps  from  the  Bar- 
riere  Lakes,  1,100  ft.  above  sea  level,  to  Ot- 
tawa, where  the  elevation  is  140  ft.  The 
stretches  between  the  lakes  are  steep  and  are 
broken  by  falls  and  rapids,  the  greatest  drop 
being  80  ft.,  in  the  15  miles  between  Lakes 
Timiskaming  and  Quinze. 

Daily  measurements  of  the  discharge  at 
Ottawa  have  been  made  since  1844,  and  show 
that  the  yearly  mean  since  that  date  is  55,464 
second-feet,  the  maximum  average  annual  dis- 
charge being  68, -584  second-feet,  and  the  min- 
imum, 35,583  second-feet.  The  maximum  aver- 
age discharge  for  40  days  in  60  years  was 
158,900  second-feet.  The  minimum  recored 
discharge  was  25,000  second-feet  and  the  max- 
imum  230,000  second-feet. 

The  general  plans  for  the  reservoir  system 
contemplate  increasing  the  storage  capacities 
of  the  numerous  lakes  by  low  concrete  dams 
at  their  outlets  so  that  the  daily  flow  of  the 
river  throughout  the  year  may  be  kept  as 
near  the  average  of  .55,000  second-feet  as  pos- 
sible. The  first  three  projects,  w-hich  are  now 
under  construction,  on  Lakes  Timiskaming, 
Kipawa  and  Quinze,  have  a  combined  capacity 
of  168,000,000,000  cu.  ft.  The  total  cost  ot 
these  three  reservoirs,  including  surveys  and 
land  damages,  is  estimated  at  $728,000,  or  only 
a  little  over  $4  per  1,000,000  cu.  ft-  of  storage. 
These  reservoirs,  while  they  are  an  impor- 
tant part  of  the  proposed  Georgian  Bay 
Canal  project,  are  being  constructed  inde- 
pendently of  that  plan  because  of  their  great 
benefits  in  the  prevention  of  flood  damage  and 
in  the  improvement  of  the  river  for  naviga- 
tion, for  water  power  and  for  industrial  and 
domestic    supply. 

MISSISSIPPI   RESERVOIR   SYSTEM. 

The  largest  artificial  reservoir  system  in  the 
world,  except  that  under  construction  on  the 
Ottawa  River  in  Canada,  is  that  at  the  head- 
waters of  the  Mississippi  River,  where  the 
levels  of  some  of  the  innumerable  lakes  have 
been  raised  by  damming  up  their  outlets  and 
enormous  storage  capacity  created  at  very 
small  cost.  These  reservoirs  were  first  re- 
ported upon  officially  by  Gen.  G.  K.  Warren 
in  1870.  and  the  investigations  showed  a  total 
available  storage  in  the  States  of  Minnesota 
and  Wisconsin  of  174,000.000  cu.  ft.  Detailed 
surveys  followed,  and  actual  construction  be^ 
gan  in  1881.  The  combined  capacity  of  the 
five  reservoirs  constructed  is  93,400,000,000  cu. 
ft.  and  their  total  cost  was  about  $750,000,  or 
only  about  $8  per  1,000,000  cu.  ft.  of  storage. 
The  dams  were  originally  timber  cribs,  but 
have  recently  been  rebuilt  of  concrete.  The 
remainder  of  the  available  storage  reservoirs 
have  never  been  constructed,  but  if  they  were, 
an  eminent  authority  states  that  they  would 
be  "sufficient  to  control  absolutely  the  floods 
of  the  Mississippi  for  a  long  distance  below 
St.  Paul,  and  to  improve  the  navigation  of  the 
upper  river  very  materially,  while  their  value 
for  industrial  purposes  is  almost  beyond  es- 
timate." 


The  ^lichigan  Good  Roads  .-Xssociation  will 
hold  its  annual  meeting  in  Kalamazoo,  Sep- 
tember 1  8and  19.  An  attendance  of  about  1,- 
500  people,  interested  in  the  good  roads  move- 
ments, is  expected. 
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Construction  Methods  and  Distribution 

of  Costs  in  Constructing  the  Sixth 

Ave.  Subway  of  the  Hudson  & 

Manhattan  R.  R.,  New 

York  City. 

The  underground  railway  work  considered 
extends  from  the  ends  of  tlie  company's  tube 
tunnels  dressing  the  Hudson  River  along 
Sixth  Ave.,  in  Manhattan,  to  33rd  St.  It 
included  five  stations,  four  of  the  general 
type  shown  by  Fig.  1,  and  one  special  station 
at  33rd  St.,  and  connecting  subway  of  the 
general  type  shown  by  Fig.  2.  In  prosecuting 
the  work  it  was  necessary  to  support  tempo- 
rarily the  elevated  and  surface  railways  along 
Sixth  Ave.,  and  also  all  the  pipes  and  electric 
cable  properties  between  r2th  and  33rd 
streets.       Before    making    the    excavation,    it 
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STANDARD  TUNNEL  SECTION 
BETWEEN  STATIONS. 


Fig. 


STANDARD  TUNNEL  SECTION 
AT  ELEVATED  RAILROAD  COLS. 

1 — Typical    Subway    Section     Between 
Stations 


Sewers  of  different  sizes   (ex- 
clusive   o(    the      18th      Street 

main   outlet  sewer) 9,500  lin.  ft. 

Electric   ducts  in  subway 278,500  duct  feet. 

Miscellaneous    brickwork,    not 

included    in    other    items 5.20O  cu.  yds. 

Structural  steel  and  cast  iron  2,834  tons. 

Interior    finish    of    stations...  5  stations. 

Street    restored 5,400  lin.  ft. 

Buildings  (from  4  to  11  stories) 

underpinned     340  lin.  ft. 

Field     engineering 5  years. 

A  description  of  the  principal  structures 
and  of  the  methods  of  constructing  them  is 
given  in  a  paper  by  Mr.  H.  G.  Burrowes, 
Resident  Engineer  in  Charge,  in  Proceed- 
ings American  Society  of  Civil  Engineers, 
Vol.  x.xxviii,  p.  805,  and  from  this  paper  we 
have  arranged  the  following  extracts  relat- 
ing principally  to  construction  methods : 

GENERAL    METHODS. 

From  l.ith  to  27tli  Streets.— The  first  step, 
as  shown  by  Fig.  8,  was  to  excavate  pits  be- 
tween the  columns  of  the  elevated  railway  to 
or  near  sub-grade,  and,  in  them,  build  up  the 
timber  bents  to  carry  the  girders  which  sup- 
ported  the   elevated    railway   columns. 

Between  12th  and  18th  streets  (excepting 
at  14th  St.  and  because  of  wet  foundation), 
pits  were  dug  to  within  8  or  12  ft.  of  sub- 
prade,  between  the  elevated  raihvay  bents  to 
be  supported  in  the  first  operation,  then  tim- 
ber piles  were  driven  in  the  bottoms  to  hard- 
pan  or  rock,  and  timber  bents  were  built  and 


upcration,  and  remove  the  cores  of  excava- 
tion under  the  columns.  The  pieces  of  tun- 
nel or  station  under  these  columns  were  then 
built  and  the  columns  were  set  on  their  final 
foundations  on  the  subway  roof.  The  gir- 
ders and  timber  bents  which  last  supported 
these  columns  were  removed  and  then  the 
closure  pieces  of  subway  or  station  were 
built.  Meanwhile,  during  the  completion  of 
the  closure  pieces  of  subway  or  station,  the 
brick  piers  for  the  final  foundation  of  the 
surface  car  tracks  were  built  on  the  roof 
under  each  yoke  of  the  surface  track  struc- 
ture. The  duct  benches  of  the  track  struc- 
ture were  built  on  a  dry  rock  packing  wall 
laid  up  between  the  lirick  piers  and  resting 
on  the  roof  of  the  tunnel  or  station,  as 
shown  at  D. 

The  sewers  were  built  as  the  work  pro- 
gressed, and  the  spaces  behind  the  walls  and 
over  the  subway  or  stations  were  back-filled 
and  puddled  to  within  7  ft.  of  the  street 
surface. 

Timber  bents  were  built  every  6  ft.  on  each 
side  of  the  subway  on  firm  foundations  of 
earth  or  rock,  as  the  case  might  be,  to  sup- 
port the  gas  and  water  pipes  and  electric 
duct  lines  and  prevent  settlement  with  the  fill. 

The  gas  and  water  pipes  and  electric  duct 
lines  were  then  relaiil  and  the  street  was 
back-filled  and  puddled,  up  to  the  surface.  A 
temporary    block    pavement    was    laid    on    the 
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Standard  Station-at  Eleviitcd  Bailrond  Ccluinn. 
Fig.  2 — Typical   Subway  Station  Section. 


was  necessary  to  construct  temporary  chan- 
nels for  all  existing  sewers  and  then  build 
new  sewers,  one  on  each  side  of  the  struc- 
ture; support  all  vaults  within  the  limits  of 
the  work ;  remove  and  replace  all  vaults,  and 
support  all  buildings  between  31st  and  32nd 
streets,  carrj-ing  their  foundations  down  to 
sub-grade ;  replace  the  elevated  and  surface 
railways  on  permanent  concrete  and  brick 
foundations  resting  on  the  roof  of  the  struc- 
ture ;  relay  all  pipes  and  electric  subways  in 
the  street,  supporting  them  on  timber  bents ; 
replace  the  electric  cables  in  new  ducts ;  re- 
store the  water,  gas  and  electric  services ; 
back-fill  over  the  subway ;  and  relay  the  as- 
phalt pavement. 

Under  the  conditions  of  the  franchise,  the 
street  surface  had  to  be  maintained  for  the 
unobstructed  use  of  traffic.  This  made  it 
necessary  to  bridge  over  the  entire'  surface 
and  maintain  the  planking  in  nrst-class  con- 
dition. The  franchise  also  required  that  no 
openings  be  made  in  the  street  planking  other 
than  those  absolutely  necessary  for  the  econ- 
omic prosecution  of  the  work.  The  subway 
and  stations  throughout  are  of  reinforced 
concrete,  and  the  columns  in  the  stations  are 
of  steel  or  cast  iron.  Summarized  briefly  the 
quantities  of  work  of  different  kinds  were 
as  follows : 

Earth    excavation 220,900  cu.  yds. 

Rock  excavation    95,350  cu.  yds. 

Concrete    65,180  cu.  yds. 

Reinforcement    rods 7,090.000  lbs. 

iBlevated  railway  underpinned  277  columns. 


framed  on  the  piles  to  support  the  girders. 
These  bents  were  carried  above  the  street 
surface,  and  carried  the  I-beams  or  girders 
supporting  the  elevated  railway  columns. 

Between  18th  and  20th  streets,  the  pits  be- 
tween the  elevated  railway  bents  were  car- 
ried down  to  sub-grade,  the  subsoil  being 
dry.  Between  20th  and  2Tth  streets,  the  pits 
were  carried  down  to  rock,  and  on  it  the  tim- 
ber bents   were   built. 

After  the  elevated  railway  columns  were 
underpinned  in  the  first  step,  the  cores  of  ex- 
cavation, between  the  pits  and  under  the  col- 
umns, were  removed,  as  shown  at  A,  and  the 
piece  or  length  of  subway  or  station  under 
each  column  supported  was  built.  The  col- 
umn was  then  set  on  its  final  foundation  on 
the  roof  of  the  subway  or  station,  as  shown 
at  B.  Then  the  timber  bents  between  A  and 
B  were  removed,  and  the  closure  pieces  of 
subway  or  station  between  C  and  D,  were 
put  in,  connecting  the  pieces  of  subway  or 
station  built  under  the  elevated  railway  col- 
umns. The  condition  after  this  step  was 
that  four  of  the  elevated  railway  bents,  or 
eight  columns,  in  any  one  block  rested  on 
their  final  foundations  on  the  roof,  and  the 
only  remaining  columns  were  those  at  the 
street  intersections  and  in  the  middle  of  the 
blocks,  which  were  .'.till  on  their  original 
brick  foundations.  The  next  step,  there- 
fore, was  to  support  these  remaining  two 
bents  or  four  columns  on  the  other  legs  of 
the    timber    bents    already    built    in    the    first 


fill  at  the  level  of  the  street  surface ;  this 
was  left  in  place  until  the  fill  had  settled  suf- 
ficiently, and  then  the  asphalt  pavement  was 
put  down,  completing  the  work. 

From  21th  to  -^Ist  Streets. — The  methods  and 
progressive  steps  in  this  section  were  similar 
to  those  in  the  blocks  between  12th  and  27th 
streets,  the  only  essential  difference  being  in 
the  first  operation,  which  was  to  underpin 
temporarily  the  columns  of  the  elevated,  and, 
after  the  removal  of  the  earth  excavation,  to 
build  temporary  concrete  foundations  under 
these  columns  from  the  top  of  the  rock,  so 
that  they  rested  thereon  and  were  in  safe 
condition  for  the  excavation  of  the  earth 
and  rock  under  those  adjoining.  The  foun- 
dations of  the  columns  in  the  center  of  the 
cross  streets  and  in  the  middle  of  the  blocks 
were  carried  down  to  rock  temporarily,  and 
then  the  succeeding  operations  were  similar 
to  those  in  the  work  between  12th  and  27th 
streets. 

From  31st  to  33rd  Streets,  and  the  33rd 
Street  Station. — The  methods  in  this  section 
differed  from  those  in  the  work  between  12th 
and  31st  streets  owing  to  the  following  con- 
ditions :  The  station  occupied  the  full  width 
of  Sixth  Ave.,  100  ft. ;  the  station  roof  was 
to  be  of  the  groined-arch  type ;  and  the  po- 
sitions of  the  elevated  railway  columns  were 
eccentric  with  reference  to  the  station  col- 
umns. For  these  reasons,  it  was  necessary 
to  build  larger  pieces  of  station  under  the 
columns   in   order   to   provide   a   safe   founda- 
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tion  for  them  while  excavatmg  the  adjoining 
cores.  It  was  found  necessary  to  support 
the  elevated  railway  columns  in  such  a  man- 
ner that  there  would  be  sufficient  space  be- 
tween the  temporary  columns  supports  in 
which  to  build  these  larger  pieces  of  station 
under   the  columns. 

The  tirst  step  was  to  underpin  temporarily 
the  alternate  columns  and  carry  their  founda- 
tions down  to  rock  by  temporary  foundations 
of  concrete.  This,  of  course,  made  these  col- 
umns safe  while  the  intermediate  cores  of 
rock  were  being  excavated.  Large  overhead 
trusses,  resting  on  the  temporary  concrete 
foundations  of  the  alternate  columns,  were 
then  erected  to  support  the  intermediate  col- 
umns. Then  light  steel  trusses  were  placed  un- 
der the  street  surface  planking,  spanning  the 
space  required  for  the  section  of  station  to 
be  built,  and  the  street  surface  and  all  pipes 
and  other  properties  in  the  street  were  sup- 
ported on  them.  This  left  the  entire  space 
between  the  bearings  of  the  light  trusses  free 
from  encumbrances  such  as  timber  or  other 
supports  of  the  street.  The  rock  under  the 
columns  supported  on  trusses  was  then  ex- 
cavated, and  sections  of  station  were  built 
up  under  them.  Then  these  columns  were 
placed  on  their  final  foundations,  supported 
by  the  steel  columns  of  the  station.  After 
this  operation,  the  trusses  were  removed  and 
the  columns,  which  had  been  first  under- 
pinned temporarily,  were  again  underpinned 
and  the  temporary  foundations  and  rock  cores 
were  removed  from  under  them.  The  closing 
sections  or  lengths  of  the  station  w«re  built 
under  these  remaining  columns  and  they  were 
set  on  their  final  foundations  carried  on  the 
steel  grillages  supported  by  the  steel  columns 
of  the  tunnel  station,  thus  completing  the 
gaps  between  the   pieces  of  station  first  built. 

During  these  operations,  the  buildings  on 
both  side  of  Sixth  Ave.  between  Slst  and 
3'2nd  streets  were  underpinned.  Those  on  the 
west  side  (from  four  to  six  stories)  were  un- 
derpinned in  the  usual  manner,  and  their 
foundations  were  carried  down  to  solid  rock. 
The  underpinning  of  the  buildings  on  the 
east  side  was  a  different  matter,  as  the  slope 
of  the  rock  required  that  it  be  removed  from 
under  the  faces  of  the  buildings  and  to  a  dis- 
tance of  from  15  to  20  ft.  inside  the  building 
line.  To  insure  safety,  it  was  necessarj'  to 
excavate  all  the  rock  to  the  stratum  the  toe 
of  which  cleared  the  inside  lines  of  the  new 
foundation  walls  of  the  buildings  at  the  tun- 
nel  sub-grade. 

In  underpinning  these  buildings,  the  rock 
excavation  for  the  subway  station  was  car- 
ried east  as  far  as  the  point  at  which  the  top 
of  the  natural  slope  of  the  strata  safely 
cleared  the  original  forndations  of  the  build- 
ings. The  columns  and  walls  of  the  buildings 
were  then  underpinned,  and  the  rock  prism 
was  removed  so  that  the  natural  slope  of 
the  rock  cleared  the  line  of  the  proposed 
wall.  Then  the  foundation  was  carried  down 
to  sub-grade  and  the  station  at  that  place 
was  completed.  The  work  in  the  interior  of 
the  station  was  then  prosecuted,  and  the  track 
and  other  details  were  completed. 

The  Crossing  of  the  Pennsylvania  Tunnel 
at  32nd  Street. — The  grade  line  of  the  sub- 
way passed  5  ft.  6  ins.  below  the  top  of  the 
roof  arch  of  the  Pennsylvania  Tunnel.  This 
required  that  this  arch,  5  ft.  thick  at  the 
crown,  be  removed  and  a  steel  girder  con- 
struction be  built.  The  elevated  railway  col- 
umns resting  on  the  roof  arch  of  the  Penn- 
sylvania Tunnel  were  supported  temporarily 
and  the   tunnel  arch   was   removed. 

The  reinforced  concrete  arch  of  the  Penn- 
sylvania Tunnel  was  drilled  and  blasted  away, 
down  to  a  point  10  ft.  above  the  springing 
line  of  the  arch,  or  2%  ft.  above  the  mez- 
zanine floor,  and  the  girder  crossing  was 
built.  The  columns  resting  on  the  girder 
crossing  passed  through  the  station  roof  and 
formed  the  towers  on  which  were  supported 
the  foundations  of  the  two  elevated  railway 
columns  in  32nd  St.  The  four  platforms  of 
the  station  were  supported  by  these  girders 
and   I-beams. 

EXCAVATION. 

The   excavation,    as    stated,    was    started    in 
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a  series  of  pits  to   contain   the   elevated   rail-  a    long   time,    and    subjected    to    the    wear   of 

way  supports.     These  were  usually  8  ft.  wide,  the   street   traffic,    it   was   necessary    to    watch 

extended   across   the   street   the   full   width  oi  it   constantly  and   renew   it   in  order  to  avoid 

the    work,    and    were    carried    down    to    sub-  accident. 
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grade  in  cases  of  dry  soil  and  to  within  from 
8  to  12  ft.  of  sub-grade  in  cases  of  wet  soil, 
where  piles  were  required  to  support  the 
elevated   railway. 

The  excavation  of  the  cores  of  earth  or 
rock  under  each  pair  of  bents  of  the  elevated 
railway  were  generally  from  100  to  110  ft. 
long,  from  north  to  south,  depending  on  the 
depth,  and  were  of  the  full  width  rotiuired 
for  building  the  subway  and  including  the 
sewers.  When  these  large  pits  were  fin- 
ished to  sub-grade,  tlic  lengths  of  subway 
were  built  in  them,  and  the  elevated  railway 
columns  were  set  in  their  final  position  on  the 
roof.  The  intermediate  cores  of  excavation 
between  these  large  pits  were  then  removed 
to  sub-grade,  thus  completing  the  excavation. 

The  timbering  is  shown  by  Fig.  3.  There 
were  two  or  three  lifts  in  the  sheeting  of  the 
cuts,  depending  on  the  depth  of  the  excava- 
tion and  the  elevation  of  the  sewers  alongside 
the  subways.  Where  the  soil  was  wet  the 
lower  lift  was  made  up  of  3-in.  tongued  and 
grooved,  yellow  pine  sheeting.  The  sheeting 
for  dry  soil   was   of  2-in.  yellow  pine. 

The  bracing  of  the  cut,  as  shown  by  Fig. 
3,  was  designed  so  as  to  interfere  as  little 
as  possible  with  the  laying  of  the  subway 
concrete,  but  the  braces  were  left  in  place  and 
allowed  to  pass  through  the  concrete  roof 
where  there  was  any  advantage  in  the  saving 
of  time  or  cost.  The  bents  or  timber  sections 
were  made  up  of  lOxlO-in.  rangers  and  r2x 
12-in.  braces  and  post?,  and  were  generally 
placed  10  ft.  apart.  The  details  of  the  tim- 
bering are  shown  by  Fig.  3,  and  need  no 
special   description. 

The  temporary  planking  of  the  street  sur- 
face was  laid  on  lOxlO-in.  and  r2xl'2-in. 
stringers  or  deck  pieces  running  longitudinal- 
ly with  the  work,  and  on  them  was  placed 
4  and  5-in.  planking  laid  transversely  across 
the  stringers.  This  deck  or  planking  was 
supported  by  the  posts  of  the  cut  bracing. 
As   this    planking   was   necessarily   in    service 


When  the  3!)-ft.  girders  were  used  in  un- 
derpinning the  elevated  railway  columns,  as 
shown  by  Fig.  3,  the  timbering  of  the  cuts 
was    greatly    simplified    during    the    rock  '  ex- 


I-beams  supported  the  street  surface  and  per- 
mitted the  elimination  of  the  posts  neces- 
sary to  support  it.  The  bracing  of  the  sheet- 
ing was  carried  across  the  cuts  as  usual,  bur 
required   very   few  posts. 

The  materials  through  which  the  excava- 
tion was  made  were  generally  dry  sand  and 
loam,  but  between  12th  and  13th  streets  a 
fine  sand  with  water  was  encountered  at  sub- 
grade,  below  tide  level,  and  it  was  necessary 
to  lay  a  10-in.  timber  floor  in  the  bottom  of 
the  cut  on  which  was  laid  a  3-in.  planking  to 
furnish  a  proper  foundation  on  which  to 
build  the  tunnel.  It  was  also  necessary  to 
provide  temporary  drains  to  carry  ofT  the 
water  while  laying  the  concrete  in  this  part. 
Between  15th  and  ISth  streets  a  wet  sand 
was  encountered  at  sub-grade,  but  in  this 
case  it  was  simply  necessary  to  put  in  a 
floor  of  3-in.  planking  on  which  to  lay  the 
concrete  floor.  A  small  outcrop  of  rock  was 
removed  at  sub-grade  at  14th  St.,  but  the 
rock  excavation  really  commenced  at  20th 
.St.  and  continued  north  throughout  the  work 
to  33rd  St.  The  rock  varied  in  depth  from 
(i  ft.  above  sub-grade  at  20th  St.  to  35  ft. 
above  sub-grade  at  3ord  St.,  and  was  very 
uneven,  at  times  running  just  below  sub- 
grade,  and  requiring  a  deeper  excavation  at 
these   points. 

The  rock  formation  was  the  usual  mica, 
schist,  the  general  slope  of  the  strata  being 
about  N.  30°  W. ;  the  inclination  was  be- 
tween  15°  and  20°  east  of  vertical. 

The  bench  rock  was  drilled  with  "slugger" 
drills  and  2-in.  drills,  and  the  boulders  and 
large  pieces  with  "Little  Wonder"  drills.  It 
was  blasted  and  broken  into  small  pieces  suit- 
able for  dumping  into  the  trucks.  The  drill 
holes  in  the  bench  rock  were  generally  14 
ft.  deep.  Where  the  temporary  foundations 
of  the  elevated  railway  columns  were  on  the 
rock,  the  excavation  between  these  columns 
was  carried  as  close  to  them  as  safety  al- 
lowed, and  lines  of  holes  were  drilled  and 
blasted  transversely  across  the  cuts  so  as  to 
make  an  even  break  ;ind  give  as  much  space 
as  possible  in  the  excavated  pits  for  building 
the  pieces  of  tunnel  or  station.  The  rock 
excavation  was  carried  toward  the  east  on 
account   of  the  slope  of  the  strata. 

Prom  31st  to  3Srd  Streets,  and  for  the  SSrd 
Street  Station. — The  methods  of  excavation 
were  similar  to  those  described  for  the  work 
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cavation  between  stations  by  using  six  24-in., 
80-lb.  I-beams,  35  ft.  long,  in  three  pairs, 
each  pair  supported  by  one  12xl2-in,  post 
under  the   ends,   resting   on  the   rock.     These 


between  r2th  and  31st  streets,  excepting  that 
on  account  of  the  larger  pieces  or  lengths  of 
station  required  to  be  built  in  the  first  opera- 
tion, the  method  of  underpinning  the  elevated 
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railway  made  the  pits  of  shorter  length  from 
north   to   south. 

CONCRETING. 

The  concrete  used  on  the  work  was  mixed 
■on  the  street  surface  in  Ransome.  %-cu.  yd. 
mi.xers.  The  proportions  of  concrete  for 
foundations,  walls  and  roofs  was  1 :6,  vary- 
ing from  1  cement,  2  sand,  and  4  broken 
stone  to  1  cement,  2V2  sand  and  3%  broken 
stone,  according  to  the  voids  in  the  sand 
and  stone.  The  concrete  used  for  track  floors 
on  bed  rock,  and  for  other  floors  or  places 
where  there  was  little  strain  or  load,  was 
•composed  of  1  cement,  3  sand  and  5  stone. 

The  stone  was  %  and  1-in.  and  run-of- 
•crusher  Hudson  River  linnestone.  It  was 
found  that  the  %-in.  stone  first  used  con- 
tained such  a  large  percentage  of  screenings 
and    dust    that    it   was    advisable   to   get    1-in. 


,  Total  Cost  of  All  "^Vork-Labor  and  Material 


delivered  to  the  mixer  in  wheelbarrows.  The 
concrete  was  carried  from  the  mixers  to  the 
points  of  laying  in  "Ransome"  concrete  carts, 
and  dumped  into  chutes  at  the  street  surface. 
The  sizes  of  the  gangs  placing  the  con- 
crete varied  considerably  with  the  number  of 
mixers  supplying  concrete  and  with  the  size 
of  the  structure,  the  difiiculities  in  placing, 
and  the  length  of  haul  between  the  mixer  and 
point  of  laying.  All  the  concrete  was  mixed 
"wet"  and  of  such  consistency  that  it  would 
flow  readily  through  the  chutes  and  be  han- 
dled easily.  The  length  of  haul  of  the  con- 
crete was  from  one  to  two  blocks,  or  from 
260  to  520  ft.  There  was  little  delay  in  de- 
livering the  concrete  from  the  mixer  to  the 
points  of  laying,  because  the  men  could  wheel 
the  carts  over  almost  any  portion  of  the  street 
surface. 
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stone,  ranging  from  1%  to  Vz  in.,  with  a 
small  percentage  of  screenings  and  a  very 
small  percentage  of  dust.  This  stone  was 
adopted  for  the  concrete  work  throughout, 
as  being  better  for  a  1  to  6  mixture,  under 
the  conditions  of  the  work.  The  stone  and 
sand  were  delivered  alongside  the  dock  at  the 
yard,  42nd  St.  and  East  River,  and  stored 
there.  The  stone  used  in  the  street  restora- 
tion, being  required  in  small  quantities,  was 
delivered   directly   on   the   work. 

The  sand  was  of  a  good  coarse  quality  and 
contained  from  2  to  3  per  cent  of  loam.  The 
maximum  quantity  of  loam  allowed  was  2 
per  cent  and,  during  the  first  two  years  of 
the  work,  it  was  very  hard  to  obtain  sand 
of  this  quality,  but  there  was  no  difficulty 
■during  the  last  three  years.  "Giant"  cement 
"was  used  throughout  the  work.  It  was  tested 
at  the  company's  laboratory  in  Jersey  City, 
and  delivered  at  the  yard  in  trucks.  The 
•water  for  the  concrete  was  obtained  from  the 
•city  mains  through  metered  connections  at 
convenient  points  along  the  work.  The  mix- 
ers were  run  with  compressed  air  obtained 
from  the  company's  power  plant  at  the  42nd 
St.  yard.  The  mixing  gangs  consisted  of 
from  14  to  18  men,  as  follows : 
One  mechanic  running  the  mixer. 
One    skilled    laborer    dumping    the    cement    and 

handling   the   water. 
From    6    to    S    men    loading    wheelbarrows,    and 

feeding  sand   and   stone   to  the  mixer. 
From    6    to    8   laborers   delivering   concrete   from 

the  mixer  at  the  point  of  laying. 

The    sand    and    stone    were    measured    and 


Owing  to  the  great  number  of  rods  in  the 
reinforcement,  it  was  difficult  to  handle  the 
concrete  in  the  forms  for  the  roofs  and  walls, 
and  great  care  had  to  be  exercised  not  to 
displace  the  rods  or  crowd  them  against  the 
forms. 

.•\11  the  concrete  of  the  subway  was  laid 
under  the  street  planking,  and  great  care  was 
necessary  to  prevent  dirt  or  chips  from  being 
dropped  into  the  forms.  No  face  mixture 
was  used ;  the  concrete  was  siinply  rammed 
or  "quaked"  by  the  use  of  long  2.x4-in.  tim- 
bers in  the  wall  work  and  rammer  in  the 
floor  and  roof  work.  The  faces  of  the  walls 
and  roofs  showed  very  few  voids  or  dry  spots 
after  the  removal  of  the  forms.  The  form 
centers  in  the  standard  tunnel  section  were 
composed  of  steel  ribs  made  up  of  two  o.xS-in. 
steel  angles.  These  ribs  extended  from  the 
toes  of  the  center  side-walls  up  to  and  in- 
cluding the  arches.  The  inside  face  planking 
of  the  walls  and  the  arch  lagging  were  fast- 
ened to  them  with  wire  staples.  The  inside 
wall  face  forms  were  of  2.xl0-in.,  tongued 
and  grooved  spruce,  and  the  arch  lagging  of 
beveled   spruce  3   ins.   thick. 

In  building  the  groined  arch  forms  of  the 
station  roofs,  the  ribs  were  placed  under  the 
groin  lines  of  the  arches  and  were  of  2-in. 
spruce  supported  by  4x4-in.  spruce  posts.  The 
lagging  was  beveled,  planed,  yellow  pine,  with 
butt  joints,  and  w-as  nailed  to  the  spruce  ribs. 
The  face  planking  :a\A  lagging  were  used 
over    again    as    often    as    their    condition    al- 


lowed, but  no  attempt  was  made  to  redress 
the  forms,  as  there  was  little  economy  in  it, 
there  being  plenty  of  places  where  the  rough 
forms  were  good  enough  in  the  exposed  faces 
of  the  work.  It  is  a  feature  of  this  concrete 
work  that  the  forms  failed  or  slipped  only 
four   times  during  the  entire   work. 

The  concrete  was  under  the  most  favor- 
able conditions  for  setting,  as  it  was  under 
the  street  planking,  thus  avoiding  sun  dry- 
ing and  quick  setting  and  being  aided  by  the 
drafts  of  cool  moist  air  circulating  through 
the  cuts  and   finished  pieces  of  tunnel. 

The  concrete  of  the  subway  and  stations 
was  laid  up  in  three  lifts :  First,  the  floors 
and  foundations ;  second,  the  walls  from  the 
foundations  to  1  ft.  below  the  springing  lines 
of  the  arches;  and  third,  the   roofs. 

Concrete  was  not  laid  when  the  tempera- 
ture was  lower  than  25°  F.  and  in  all  cold 
weather  the  concrete  was  covered  wnth  salt 
hay  to  prevent  freezing.  Salt  w'as  not  used 
in  mixing  the  concrete.  The  temperature  in 
the  pits   was  very   seldom  lower   than  30°    F. 

The  forms  wfere  dressed  with  soap  or 
paraffin  oil  in  all  the  work,  excepting  the 
arches  of  the  28th  and  33rd  Street  Stations, 
where  the  dressing  with  oil  or  soap  was 
abandoned  in  order  to  obtain  a  better  bond 
between  the  white  cement  finish  and  the  con- 
crete in  whitewashing  the  interiors  of  the 
stations. 

The  steel  and  cast-iron  columns  of  the 
stations  were  filled  with  1 :3  mortar  grout 
poured  in  from  the  tops;  this  was  done_  in 
two  operations  in  order  to  permit  the  first 
batch  to  settle. 

The  spaces  between  the  girders  spanning 
the  Pennsylvania  Tunnel  at  32nd  street  were 
grouted  with  neat  cement.  Mortar  could  not 
be  used  in  this  grouting  because  the  spaces 
between  the  angle  stiffeners  were  so  small 
that  mortar  was  too  thick  to  form  a  certain 
enough  grout.  In  this  work  the  cement  grout 
was  poured  into  a  2-in,  pipe  at  the  street  sur- 
face, which  gave  a  head  of  35  ft.  for  the 
pressure  required  to  fill  completely  the  spaces 
between  the  girders. 

REINFORCEMENT. 

The  reinforcing  rods  were  1-in.  and  %-in. 
square  Ransome  twisted  steel  for  the  walls, 
roof  and  foundations,  and  %  and  %-m.  for 
the  platforms  .md  thin  walls.  All  the  rods 
were  delivered  alongside  the  company's  dock 
in  lengths  ranging  from  10  to  30  ft.  Rods 
were  bent  to  special  shapes  in  the  yard,  by 
using  a  bender  made  on  the  work  and  having 
a  hydraulic  jack.  The  rods  requiring  a  bend 
up  "to  about  45°  from  the  straight  were  bent 
by  hand.  All  the  lengths  and  shapes  repre- 
sented certain  positions  in  the  w^alls,  roofs, 
etc.  The  plans  showed  continuous  rods 
around  the  shell  of  the  subways  and  stations, 
and  longitudinally,  so  that  it  was  necessary 
to  break  the  rods  at  points  where  it  would  do 
the  least  harm,  and  bond  the  breaks  by  an 
overlap  of  40  diameters  of  the  rods.  The 
rods  of  the  walls,  roof,  etc.,  were  held  2  ins. 
from  the  forms  by  using  small  mortar  blocks 
laid  between  them  and  the  forms.  The  rods 
in  the  roof  were  supported  by  the  forms  and 
by  wire  hangers  fastened  to  timbers  above. 
The  weight  of  rods  per  cubic  yard  of  con- 
crete in  the  station  roofs  was  very  high,  and 
the  weight  of  the  concrete  and  rods  combined 
required  that  the  forms  of  the  roofs  be  well 
supported  by  the  4-in.  posts.  The  average 
spaces  betw-een  the  rods  through  which  the 
concrete  was  poured  was  12x12  ins.  and  par- 
ticular attention  was  given  to  spacing  the 
rods  properly  so  that  the  concrete  could  be 
placed  in  the  most  economical  way.  The 
clusters  of  rods  (in  the  form  of  baskets) 
over  the  station  columns  were  especially  dif- 
ficult to  place  and  keep  in  position,  because 
the  concrete  dumped  into  the  haunches  of  the 
arches  tended  to  shift  the  entire  cluster  so 
that  the  rods  were  displaced  or  forced  against 
(he  forms. 

Expanded  metal  or  wire  cloth  was  laid  un- 
der the  roof  beams  of  all  the  flat  arches  to 
bond  the  concrete  cover  of  the  beams  to  the 
concrefe  between  them. 
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WATER-PROOFING. 

The  entire  work  between  12th  and  ■27th 
streets  was  water-proofed  with  "Siastex,"  a 
burlap  and  asphaltum  process.  A  strong  and 
durable  burlap,  of  more  practical  value  than 
the  usual  felt,  was  used  because  of  the  ne- 
cessity of  handling  the  reinforcement  rods 
over  it  on  the  floors  and  walls.  The  normal 
thickness  of  the  water-proofing  was  2-ply 
with  felt  "plus  ply."  This  was  increased  to 
3  and  4-ply  where  water  pressure  and  flow 
were  met.  A  single  ply  of  felt  "plus  ply" 
was  first  laid  under  all  the  water-proofing 
where  the  concrete  surfaces  were  wet,  and 
over  this  were  laid  the  burlap  and  tar.  On 
the  roof  of  the  23d  St.  station  and  under  the 
floor  of  the  enlargement  at  12th  St.,  where 
there  was  a  flow  of  water  and  very  wet  con- 
ditions, a  brick  and  mastic  was  used.  This 
consisted  of  a  tarred  felt  "plus  ply."  on 
which  was  laid  hot  bricks  which  were  grouted 
w^th  patch.  In  all  the  water-proofing  in 
which  the  burlap  was  used,  an  armor  course 
of  3-in.  hollow  tile  or  4-in.  brick  was  laid  to 
protect  it.  In  the  floors,  a  6-in.  concrete  floor 
was  laid,  on  which  the  water-proofing  was 
placed.  Between  27th  and  33rd  streets,  a  new 
process  of  water-proofing  was  tried.  The 
great  cost  of  the  membrane  water-proofing 
called  attention  to  the  possibility  of  using  a 
compound  to  be  mi.xed  with  the  concrete  with 
a  great  saving  in  cost.  Therefore  a  powder 
compound  was  mixed  with  the  concrete  in 
this  section.  It  was  anticipated  that  the 
shrinkage  of  the  concrete  in  drying  would 
open  up  cracks  which  would  required  caulk- 
ing, but  the  saving  over  the  cost  of  the  pre- 
vious method  was  calculated  to  pay  for  this 
and    still    effect   considerable    economy. 

PLANT. 

The  plant  was  composed  of  tlie  following 
m.Tin  items: 

1  power  house  equipped  with  two  Ingersoll- 
Rand  compressors  having  a  total  capacity 
of  9.000  cu.  ft.  of  free  .lir  per  min. 

2  derricks  having  25-lip.  I^idgerwood,  double- 
drum    engines,    operated   by   compressed   air. 

8  derricks    with    Lambert    and    Lidgerwood    25 
and    30-hp.    double-drum,    electric    engines 
2  cableways    with    25-hp.    Lidgerwood.    double- 
drum   engines,   operated   bv   compressed  air. 
2  cableways  with  Lambert  25-hp.  double-drum. 

electric   engines. 
8  concrete    mixers — ?i-yd.     Ransome — operated 
by  compressed  air. 
26  pumps— Cameron  and  Worthington— operated 

by   compressed  air. 
13  electric  pumps — centrifugal. 
40  rock  drills.   2Vi   and   3-in.,   operated  by  com- 
pressed air. 

The  cableways  spanned  one  city  block,  or 
from  240  to  260  ft.  between  towers,  and  the 
derricks  were  all  stiff-legged,  with  masts  and 
booms  of  such  sizes  as  to  suit  the  conditions 
at  the  points  of  operation.  All  riveting  ham- 
mers used  for  the  steelwork  were  operated 
by  compressed  air.  The  power-house,  sup- 
plymg  all  the  compressed  air  for  the  work, 
was  in  the  yard  at  42nd   St.  and  East  River. 

The  curves  on  Figs.  4,  5  and  6  show  the 
relative  costs  of  the  different  items  of  the 
constructioii.  The  cost  of  plant  is  not  in- 
cluded. The  installation  and  operation  are 
included  in  the  different  items  of  cost.  The 
value  of  the  plant  was  estimated  as  follows: 
Electric  and  compressed  air  hoist  engines, 

new    and    old $39,400 

Concrete    mixers    6.520 

Pumps — new    and    old 4.980 

Drills — new  and  old 6.550 

Depreciation   of   power   house   during  use 

on   this  work 15.000 

Frames    and    cables      and      supplies — new 

and    old    7,000 

Total  estimated  value  of  plant,  as  fur- 
nished  on  the  work $79,450 

Other  items  usually  considered  as  plant  are 
included  in  the  different  cost  curves.  The 
progress  of  the  excavation,  concrete  work, 
etc.,  at  various  times  is  shown  by  the  curves 
on   Fig.   6. 

The  loadings  of  the  street  were  estimated 
to  be: 

Surface   railway    ...  7M:  tons  per  lin.  ft.  of  street. 

Roadways     6%  tons  per  lin.  ft.  of  street. 

Sidewalks     3      tons  per  lin.  ft.  of  street. 

Total     17      tons  per  lin.  ft.  of  street. 

The  total  quantity  of  timber  used  in  the 
excavation,    including    the    planking    for    the 


street  surface,  was  7,703,000  ft.  B.  M.,  or  24.30 
ft.  B.  M.  per  cu.  yd.  of  excavation  of  both 
earth   and    rock,   unclassified. 

Between  July,  1909,  and  Augtist,  1910,  there 
were  30,700  drill  holes  blasted,  each  hole  re- 
quiring an  average  of  1.20  lbs.  of  dynamite. 
The  average  quantity  of  dynamite  for  all  rock 
excavated  from  12th  to  33rd  streets  was  0.58 
lbs.  per  cubic  yard. 

The  proportions  of  labor  and  material  for 
each   kind   of   work   was   as   follows : 

Pet.  for  Pet.  for 
material.  labor. 

In   earth   excavation 67.78         32.22 

In   rock  excavation 72.95         27.05 

Concrete     49.70        50.30 

Reinforcing   rods    29.98         70.02 

Underpinning    elevated    railway...   51.64         48.36 

Sewer  construction    57.81         42.19 

Structural   steel   and   cast   iron 21.36         78.64 

In  all  the  other  items  of  construction  there 
were  included  in  the  "Materials,"  bills  for 
both  labor  and  materials,  and  the  relative 
proportions  for  labor  and  materials  were  not 
ascertained. 

The  average  depth  of  the  holes  drilled  in 
rock  was  14  ft.,  and  the  average  depth  of 
hole  per  drill  per  day  was  35  ft. 

The  proportion  of  reinforcement  rods  (in 
that  portion  of  the  concrete  which  was  re- 
inforced) was  106  lbs.  per  cubic  yard  of 
concrete. 

The  proportions  of  the  different  items  of 
cost  of  construction  were  as   follows : 

Pet.  of 
total 
cost. 

Earth    excavation 31.32 

Rock   excavation    19.16 

Concrete   ^exclusive  of  rods) 11.74 

Reinforcement  rods    3.50 

Underpinning   elevated   railway 4.55 

Sewer   construction    1.69 

Tunnel   ducts   (electric) 0.52 

Brickwork    (portion    not    included    in    other 

items)      1.35 

Structural  steel  and  cast  iron 3.34 

Station,    interior   finish 3.29 

Street      restoration      (including       relaying 

pipes,    etc.)    15.66 

Waterproofing     1.23 

Underpinning   buildings    0.98 

Four   entrances   through  private  property.     1.67 

Total    100.00 

Charles  M.  Jacobs  was  Chief  Engineer  and 
J.  V.  Davies  was  Deputy  Chief  Engineer  un- 
til Aug.  1,  1909,  when  Mr.  Jacobs  became 
Consulting  Chief  Engineer,  Mr.  Davies  Chief 
Engineer,  and  James  Forgie  Deputy  Chief 
Engineer.  G.  D.  Snyder  was  Principal  As- 
sistant Engineer.  H.  G.  Burrowes  was  Resi- 
dent Engineer  in  direct  charge  of  the  work, 
and  Mr.  O.  J.  Theiss  and  Leslie  MuUer  were 
Assistant  Engineers  in  charge  of  the  work 
in  the  field.  Mr.  William  Langston  was 
Chief   Inspector. 

The  Degnon  Contracting  Co.  were  the  con- 
tractors for  whom  H.  C.  Sanford  was  Chief 
Engineer  and  R.  P.  Gustin  was  Engineer  in 
Charge.  Mr.  M.  J.  Morris  was  Superin- 
tendent. 


Notes   on   the   Construction   and   Cost 
of  the  Laramie-Poudre  Tunnel. 

In  our  issue  of  April  10,  1912,  we  published 
an  article  by  Mr.  Burges  Coy  describing  the 
construction  of  the  Laramie-Poudre  tunnel 
Other  articles  covering  the  design  of  the 
muck  cars  used,  the  bonus  system,  and  com- 
parisons of  the  speed  of  construction  with 
those  of  European  tunnels  appeared  in  our 
issues  of  May  8.  May  15,  and  June  5,  respec- 
tively. Summarizing,  the  points  brought  out 
by  the  comparisons  and  by  descriptions  of 
other  tunnel  construction  Mr.  Coy,  in  the 
August  Proceedings  of  the  American  Society 
of  Civil  Engineers,  draws  the  conclusion  that 
the  shorter  rounds  give  the  best  results  and 
more  economical  work. 

This  fact,  he  says,  was  proved  in  the  Lara- 
mie-Poudre Tunnel ;  the  7-ft.  rounds  proved 
more  economical  and  gave  greater  progress 
than  the  10-ft.  rounds,  unless  the  ground  was 
exceptionally  favorable,  in  spite  of  the  fact 
that  the  number  of  set-ups  was  increased  by 
about  40  per  cent.  The  7-ft.  rounds  also 
made  smoother  tunnel  walls  than  the  10-ft. 
rounds,  which  would  mean  a  saving  of  con- 
crete  if   the   tunnel   were   to  be    lined,   and   a 


lower  coefficient  of  friction  if  left  unlined. 
The  direction  of  the  tunnel  was  nearly  par- 
allel with  the  formation  of  the  rock,  which 
undoubtedly  made  it  more  difficult,  both  to 
drill  and  to  shoot,  than  if  had  been  cross- 
cutting  the  formation. 

Except  where  the  ground  was  very  soft, 
the  round  usually  consisted  of  21  holes,  while 
in  some  cases,  in  extremely  hard  rock,  this 
number  was  increased.  Experiments  proved 
that  fewer  holes  did  not  break  as  well,  often 
requiring  a  second  shooting,  and  as  the  18 
holes  drilled  from  the  upper  set-up  could 
be  drilled  by  the  time  the  muck  was  out,  very 
little  if  any  time  would  be  saved  by  drilling 
fewer  holes.  It  was  also  found  that  the 
greater  the  number  of  holes,  the  smaller  the 
muck  was  broken,  and  therefore  the  more 
easily  and  quickly  removed.  Very  few  holes 
failed  to  break  bottom  with  one  firing. 

The  author's  experience  has  been  mostly 
with  Leyner  drills ;  therefore  a  comparison 
of  the  merits  of  Leyner  drills  with  those  of 
other  makes  is  not  attempted,  but  some  of 
the  favorable  points  of  this  drill  are  its  light 
weight,  making  it  easily  handled,  and  quick 
to  set  up  even  in  close  places,  the  absence  of 
dust  at  the  tunnel  face  even  when  drilling 
"up"  holes,  and  the  ease  with  which  the 
drills  can  be  changed.  The  holes  are  easily 
kept  straight  even  in  broken  and  seamy 
ground,  and  there  was  almost  no  difficulty 
with  stuck  drills,  even  when  using  the  10  and 
12-ft.   steel. 

Three  men  each  made  a  monthly  average 
of  more  than  60  lin.  ft.  of  hole  per  8-hour 
shift,    the    best    averaging    61.86    ft. 

The  time  required  for  the  various  opera- 
tions was  as  follows : 

Hr.  min.  Hr.  min. 
Exhausting  smoke  from  face...         10  to  12 

Picking  down  roof  and  sides...  5  to  IB 

Jacking  cross-bar   in   place 6  to  8 

Attaching    drills,    making    hose 

and    water    connections 5  to  15 

Drilling   from   top   set-up 3  to     4     15 

Dropping  horizontal  bar  to  low- 
er   position     15  to  20 

Drilling   on    lower    set-up 1  to     1     15 

Removing       drills.        cross-bar. 

hose,    etc 15  to  20 

Blowing  out  holes.  loading,  and 

firing     20  to  25 

Ignitltni    to     explosion     of     last 

hole     8  to  8 

Total  time  required  to  complete 

cycle   of  operation    is 5     24  to     7  2S 

The  following  cost  per  foot  is  furnished 
by  Mr.  Mcllwee,  the  contractor: 

Labor — 

Superintendent    and    foremen $  1.5() 

Drilling    4.47 

Mucking,    loading    4.S2 

Tramming  and  dumping   4.6S 

Track   and   pipe 0.47 

Power    house     0.35 

Blacksmithing     0.84 

Repairs     0.47 

Bonus    to    workmen 1.75 

Supplies,   etc. — 

Maintenance  of  buildings,  camps  and  fuel  0.62 

Machinery    repairs    0.12 

Air   drills   and    parts 1.33 

Picks,  shovels,  and  steel 0.84 

Explosions     4.50 

Lamps    and    candles 0.42 

Oil    and    waste 0.38 

Blacksmith's    supplies     0.53 

Liability    insurance     0.81 

Office  supplies,  telephone,  and  bookkeeping  0.86 

Total     $29.81 

As  the  contractor  was  to  receive  a  bonus 
of  $300  per  day  for  completing  the  tunnel 
before  a  specified  date,  some  economy  was 
sacrificed  to  speed  of  driving,  and  there  is  no 
doubt  that  the  cost  could  have  been  lowered 
somewhat  if  the  bonus  proposition  had  not 
been  considered.  The  contractor's  bid  was 
$32.50  per  ft.  and  the  bonus  amounted  to 
$63,000. 

The  total  overhead  charges,  including  pow- 
er-plant, camp-buildings  and  furnishings, 
pipes,  rails,  etc.,  furnished  by  the  company 
was  approximately  $120,000.  Owing  to  the 
location  of  the  work,  the  value  of  the  plant 
was  very  small  after  the  completion  of  the 
tunnel,  as  freight  on  pipes,  rails,  building  ma- 
terial, etc.,  from  the  site  to  any  market  would 
cost  more  than  their  value.  The  entire  plant, 
including  all  buildings  and  machinery  at  both 
ends,  was  sold  for  $10,000,  leaving  $110,000, 
or  $9.73  per  lin.  ft.,  as  the  net  overhead  cost 
of   the   tunnel.     The    company   purchased   the 
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plant  and  expects  to  use  it  to  generate  elec- 
tricity to  be  transmitted  to  Greeley,  Colo., 
and  the  machinery,  other  than  that  needed  for 
electrical  power  development,  is  being  taken 
;ivvay. 

In  all.  98"i  ft.  of  tunnel  were  timbered  at  a 


cost  of  $2.32  for  material  and  $4.73  for  labor. 
This  work  was  done  by  the  contractor  at  cost 
plus   10  per  cent. 

During  March,  April  and  May,  1911,  14,904 
cars  of  muck,  aggregating  9,107  cu.  yds.,  were 
taken    out.      The    total    tunnel    excavation,    as 


called  for  in  the  contract,  is  4,296  cu.  yds.,  or 
a  ratio  of  2.11  cu.  yds.  measured  in  the  cars 
to  1  cu.  yd.  paid  for  in  place.  This  quantity 
includes  all  over  break,  which  was  not  meas- 
ured, therefore  it  does  not  represent  the  true 
swell   in  breaking  up  the   rock. 


ROADS      AND      STREETS      SECTION 


Cost  of  Constructing  a  5-ft.  Concrete 
Culvert. 

Contributed  by  E.   W.   Robinson,  Assistant  City 
Engineer,    Webb   City,    Mo. 

The  5-ft.  culvert  shown  by  the  accompany- 
ing sketch  was  constructed  by  force  account 
under  the  supervision  of  the  Street  Commis- 
sioner of  the  City  of  Webb  City  in  October, 
1911.  It  carries  one  of  the  principal  roads, 
leading  into  the  city,  over  a  small  stream, 
and  is  about  half  a  mile  from  the  platted  por- 
tion of  the  city  though  within  the  corporate 
limits. 

The  men  employed  on  the  work  were  regu- 
lar employes  of  the  Street  Department  and 
the  gang  was  well  organized.  The  weather 
was  just  con]  enough  to  make  a  man  work 
hard.  The  writer  considers  it  an  excellent 
example  of  efficient  construction.  It  gives  an 
idea  of  what  can  be  done  with  a  limited  ap- 
propriation, especially  for  work  done  with 
city  forces  where  the  opposite  is  so  frequently 
the  rule.  The  volumes  of  concrete  are  shown 
on  the  sketch,  and  the  following  is  the  actual 
cost  of  construction,  exclusive  of  superin- 
tendence : 
liabor: 

Excavation,   IS  liours  at  $0.19% %  3.51 

Mal<ing  and  placing  forms,  27  hours  at 
$0.27V=    l.K 

Hand    mixing    and    placing    concrete,    2S 

hours  at  .$0.19i/4,.   3  hours  at  $0.271/2 6.29 

Loading  tools   and   materials,   2   hours  at 

$0.19y2    O-^S 

Hauling  9  loads  of  gravel.  2  tanks  of 
water.  1  load  of  lumber,  13%  hours 
at  $0.39    5.27 

Removing  forms.  5%  hours  at  $0.19%....     1.07 

Backfilling  and  cleaning  up.  team  4 
hours  at  $0.39,  3  hours  at  $0.19y2 2.15 

Total    $26.11 

Total  labor   exclusive   of   excavating,   per 

cu.   yd.   of  concrete $  2.58 

Cost  of  mixing  and  placing  concrete,  per 

cu.  yd.    : 0.62 

^Materials  Used: 

Lumber.    12-1x12x10.    at    $2.25   per   100    ft. 

B.   M $  2.70 

Cement.   441/2,  sacks  at  $0.35 15.57 

Sand.    2   sacks  at   $0.10 0.20 

Tar  paper,    1   roll  at  $0.75 0.75 

Nails     ■. .     0.25 

Total     $19.47 

Cost  of  materials  per  cu.  yd.  of  concrete.     1.92 
Total    cost  of  culvert  per  cu.  yd.   of  con- 
crete         4.50 

The  city  already  possessed  the  centers  for 
■the  arch,  having  them  left  from  a  previous 
job.  The  following  amount  of  lumber  was 
-used  but  was  taken  back  by  the  lumber  com- 
pany at  full  value,  14  2x4x12,  18  2x4x14,  14 
2x4x20.  2  1x4x12.  two  parting  strips-  The 
lagging  consisted  .of  2x4's  and  was  covered 
with  tar  roofing  paper  to  protect  lumber  and 
-make  smooth  finish  to  concrete.  The  con- 
crete was  mixed  by  hand  in  the  proportions 
•of  one  part  cement  to  five  parts  of  gravel  or 
mine  "tailings,"  no  sand  being  used.  A  thin 
^rout  mixed  one  part  cement  to  one  part  river 
sand  was  applied  with  a  brush  to  the  exposed 
-parts  of   the  headwalls. 


Methods  of  Testing  Roadmaking  Ma- 
terials  in   European   Countries. 

,\t  the  1910  International  Road  Congress  at 
Prussels  it  was  decided  that  at  the  next  Rnad 
Congress  a  report  on  the  work  of  the  Inter- 
-national  Association  for  Testing  Materials 
would  be  presented  with  a  view  to  the  unifica- 
tion of  methods  for  testing  roadmaking  ma- 
terials. In  accordance  with  this  plan  the  In- 
t.rnatinnal  .Association  for  Testing  Materials 
selected  Air.  A.  Mesnagcr  of  Paris  as  Gen- 
eral Referee  on  the  question.  Statements  on 
the  important  methods  of  testing  road  mate- 


rials were  received  from  various  countries  and 
a  report  on  them  was  submitted  by  Mr. 
Mesnager  at  the  6th  Congress  of  the  Associa- 
tion at  New  York.  This  report  contains  a 
number  of  interesting  facts  regarding  the  va- 
rious methods,  and  accordingly  is  given  in  the 
abstract   below: 

Methods   in   Germany. 

The   following  are  the  chief  materials  used 
for  roadmaking: 

1.      PAVING  STONES  AND  ROAD   METAL. 

A.  Natural   Substances. 

1.  Quarried  stone   (paving  stones  and  road 
metal). 

2.  Timber. 

B.  .Artificial   Substances. 

1.  Asphalt    (for   ramming  and   pouring). 

2.  Clinkers. 

3.  Slag  blocks    (molded   slag). 

4.  Flagstones   for   sidewalks    (cement,   con- 
crete,  granitoid,   etc.,    flags). 

2.      AUXILIARY    M.ATERIALS. 

A.    Binding  Media.  B.     Additions. 

1.  Cement  1.  Sand. 

2.  Lime.  2.  Road  metal   (broken 

3.  Tar.  stone   or  gravel). 

METHODS    OF    TESTING. 

The  first  impulse  to  the  drawing  up  of  uni- 
form methods  of  testing  natural  and  artificial 
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Cross    Section    of   Concrete   Culvert,    Webb 
City,  Mo. 

materials  for  paving  and  road  metal  in  Ger- 
many was  given  at  the  first  Munich  Confer- 
ence for  Establishing  Uniform  Conditions  of 
Testing,  held  on  22-24  September.  1884.  It  is 
true  that  no  positive  proposals  were  brought 
forward  on  that  occasion,  all  that  was  done 
being  to  pass  a  resolution  to  appoint  a  commit- 
tee to  draft  methods  of  testing  necessary. 

The  work  performed  by  the  committee  was 
reported  to  the  second  and  following  Confer- 
ences in  September,  1886  and  1890,  and  May, 
1893.  The  results  of  this  work  were  crys- 
tallized into  the  following  proposals: 

Particulars  regarded  as  essential : 

1.  The  petrographical  and  geological  des- 
ignations. 

2.  Purpose  for  which  material  required. 

3.  Determination   of  specific  gravity. 

4.  Frost  test,  applied  to  test  specimens  of 
uniform  dimensions,  7  cm.  side  being  recom- 
mended, with  special  reference  to  cement. 

The  frost  test  consists  in : 

(a)  determining  the  crushing  .strength  of  the 

specimen  saturated   with  water ; 

(b)  determining  the  crushing  strength   of  the 

redried  specimens  after  2.")  freezings  and 
thawings.  the  results  being  compared 
with  the  strength  in  the  dry  state ; 


(c)  determining    the    loss    in    weight    of    the 

speciinen  after  1-5  freezings,  taking  into 
consideration  the  constituents  detached 
mechanically  as  a  result  of  the  congeala- 
tion,  and  the  amount  of  those  soluble  in 
a  definite  quantity  of  water  ; 

(d)  inspecting  the  frozen  test  pieces  under  a 

magnifier,  and  particularly  the  detection 
of  cracks  and  exfoliations. 

Six  test  pieces  should  be  employed  for  each 
test;  Crushing  strength  in  the  dry  state;  the 
same  in  a  state  of  saturation  with  water;  the 
frozen  and  rethawed  condition,  three  of  the 
pieces  being  tested  are  right  angles  to,  and 
three  of  them  parallel  with,  the  bedding  planes. 

The  following  precautions  must  be  taken  in 
carrying  out  the  frost  test : 

(a)  For  saturation  with  water,  the  cubes  must 

at  first  only  be  immersed  to  a  depth  of 
2  cm.,  being  afterwards  lowered  gradu- 
ally until  completely  submerged ; 

(b)  Distilled  water  at  l-j-20°  C.  must  be  used; 

(c)  The  test  pieces  saturated  with  water  must 

be  exposed  to  a  temperature  of — 10  to 
—15°  C. 

( d )  .\  definite   quantity  of   distilled  water  at 

15-20"  C.  must  be  used  for  thawing  out 
the  frozen  specimens. 

5.  Sidewalk  materials  must — in  consonance 
with  the  practical  conditions  of  wear — be  test- 
ed for  their  resistance  to  attrition  by  the  meth- 
od published  by  Bauschinger  in  Part  XI  of  this 
"Mitteilungen." 

In  the  case  of  baked  bricks,  the  uniformity 
in  the  rate  of  wear  from  the  external  baked 
skin  to  the  interior  must  be  determined  by 
repeating  the  tests  on  one  and  the  same  speci- 
men. 

6.  The  only  satisfactory  way  to  determine 
the  value  of  stone  as  road  metal  or  paving  ma- 
terial is  by  the  construction  of  experimental 
roads  and  subjecting  these  to  traffic  of  the 
most  uniform  character  possible. 

7.  In  order  to  determine  the  value  of  new 
kinds  of  road  metal  and  paving  materials  more 
quickly  than  can  be  done  with  experimental 
roads,  it  is  necessary  to  devise  a  method  of 
testing. 

In  accordance  with  the  simultaneous  attrition 
and  concussion  which  the  materials  have  to 
stand,  the  test  in  rotary  cylinders,  as  practiced 
in  France,  is  recommended.  (See  Dietrich, 
"Die  Baumaterialen  der  Steinstrassen,")  For 
the  purpose  of  increasing  the  force  of  impact, 
however,  it  seems  necessary  to  make  the  cylin- 
der larger — diameter,  0.3  meter ;  height,  0.5 
meter — and  the  peripheral  velocity  should  prob- 
ably also  be  increased. 

In  order  to  obtain  greater  uiMformity  the 
test  pieces  of  road  metal  should  be  prepared  bv 
the  operator  performing  the  test. 

Comparison  should  be  made  between  the  re- 
sults of  this  method  of  testing  and  those  ob- 
tained oil  the  experimental  roads,  to  see  how 
far  they  are  in  concordance. 

8.  In  addition  to  this  cylinder  tests,  the 
crushing  strength  of  road  metal  should  be  de- 
termined with  cubes  of  5-7  cm.  side. 

9.  Paving  blocks  should  be  tested  for  their 
susceptibility  to  wear  smooth. 

10.  The  tests  should  be  applied  to  the  lowest 
medium  and  hi.ghest  qualities  supplied  of  the 
materials  in  question. 

11.  The  only  throrough  method  of  testing 
asphalt  is  by  constructing  experimental  sec- 
tions of  road. 

.An  estimate  coincidin.g  with  the  results  of 
this  test  may  be  formed: 

(a)  by  the  determination  of  the  quantity 
and  quality  of  the  contained  bitumen 
(whether  natural  or  artificial)  ; 
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(b)  by  the  physical  and  chemical  examination 

of  the  residue; 

(c)  by  testing  the  resistance  of  test  pieces  of 

the  road  material  to  penetration  by  the 
standard  Vicat  needle  with  a  circular 
cross-sectional  ar 1  sq.  centimeter; 

(d)  by   testing   the   resistance   to   attrition   by 

grinding; 

(e)  bv  means  of  the  frost  test. 

These  methods  were  at  the  time— and  are 
still  to  some  extent— employed  in  the  official 
testing  laboratories  of  the  German  Federated 
States  and  other  testing  laboratories.  In  ad- 
dition, other  methods  of  testing  road  mate- 
rials have  been  devised  and  elaborated  in  the 
interim  without,  however,  any  unification  of 
these  methods  having  been  effected. 

These  preliminary  remarks  will  show  that 
the  problems  with  which  we  had  to  deal  were 
impossible  to  solve  in  anything  like  a  satis- 
factory manner  except  in  part.  We  were 
therefore  obliged  in  the  main  to  confine  our- 
selves to  mentioning  and  outlining  the  methods 
of  testing  employed  in  official  testing  labora- 
tories and  other  testing  stations  in  Germany. 
The  second  part  of  our  task,  namely,  specify- 
ing those  methods  which  Iiavc  obtained  official 
recognition,  had  to  be  abandoned,  because, 
apart  from  those  contained  in  the  standard 
specifications  for  Portland  cement  and  slag 
cement,  there  are  no  testing  methods  in  exist- 
ence which  can  lay  any  claim  to  general  rec- 
ognition and  application. 

Similarly,  the  third  section  of  the  task— 
namelv,  the  auxiliary  numerical  values  in  use 
by  official  administrations  for  judging  the 
value  of  the  materials  used— could  only  be  ful- 
filled imperfectly,  such  numerical  values  being 
available  to  only  a  very  limited  extent.  This 
point  will  be  reverted  to  at  the  close  of  the 
present  report,  insofar  as  they  have  not  been 
uniformly  agreed  upon  for  Portland  cement 
and  slag  cement,  and  latterly  also  in  the  case 
of  lime  (though  for  this  material  only  un- 
officially). 

The  methods  at  present  known  and  more  or 
less  in  use  in  Germany  for  testing  road  mate- 
rials have  for  their  purpose  the  ascertaining 
of  the  following  properties: 

Stone  sets— 1.  Petrographical  and  geological 
features.     2.   Fracture,   texture   and   color.     3. 


(-i) 


Density  (r),  sp.gr.  (s),  compactness 

and  porosity  (u=l-d).  4.  Hardness,  o.  Ca- 
pacity for  absorbing  water.  6.  Resistance  to 
frost  or  water.  7.  Crushing  strength:  (a) 
dry;  (b)  saturated  with  water;  (c)  after  25 
freezings-  8.  Resistance  to  wear:  (a)  on  a 
grinding  disc;  (b)  loss  under  the  sand  blast. 
9.  Resistance  to  impact  stress  (tenacity). 

Gravel  and  Road  Metal— Same  as  setts;  and 
also:  1.  Size— ring  gages  or  screening  tests. 
2.  Resistance  to  wear  and  pulverization,  by 
attrition  and  impact,  Deval  drum  test.  3.  Re- 
sistance to  simultaneous  impact  and  bore 
stress,  according  to  the  Siebeneicher  test.  4. 
Behavior  under  tamping,  Schubert  test.  o.  Re- 
sistance to:  (a)  repeated  impact  of  tamping 
pick;  (b)  suddenly  applied  intermittent  load- 
ing (sleeper  pressure)  ;  (c)  to  gradually  in- 
creased pressure;  (a)  dry;  (^)  wet;  (7)  in 
frozen  state  after  repeated  freezings;  (S)  Ibid, 
thawed  (Rudeloff  test).  6.  Behavior  under 
practical  conditions  of  wear. 

Timber— 1.  Density  (r),  sp.  gr.  (s),  com- 
pactness (d),  porosity  (u)-  2.  Absorption  of 
water,  swelling  and  shrinkage.  3.  Crushing 
strength:  (a)  dry;  (b)  wet;  (c)  saturated 
with  water  and  dried.  4.  Resistance  to  wear : 
(a)  by  attrition;  (b)  by  sand  blast. 
Asphalt— (a)  Rammed  Asphalt. 
1.  Density,  specific  gravity,  compactness, 
porosity.  2.  Absorption  of  water.  3.  Imper- 
meability to  water.  4.  Frost  test.  5.  Crushing 
strength  (air-dry).  6.  Resistance  to  impres- 
sion at  different  temperatures  (about  120°. 
room  temp.  40°  and  fiO°-  C-).  7.  Resistance  to 
wear  (loss  in  sand  blast  test).  8.  Behavior 
towards  chemical  reagents  (ammonia,  acids, 
etc.).  9.  Chemical  properties:  (a)  content 
of  bitumen,  soluble  and  insoluble,  and  min- 
eral constituents;  (P)  content  of  calcium  car- 
bonate (magnesia,  silica,  clay,  sulphur").  10. 
Physical   properties:      (a)    drop  point    (Ubbe- 


lohde  test)  ;  (/3)  melting  point  (Kramer-Sar- 
now  test;  (7)  microscopic  examination  of  thin 
sections   (photomicrographs). 

(b)    Poured  .\sphalt. 

1.  r,  s,  d,  u.  2.  Crushing  and  bending 
strength.  '  3-  Resistance  to  impression.  4. 
Chemical  properties:  (")  content  of  min- 
eral substances  and  bitumen;  (P)  content  of 
calcium  carbonate;  (7)  content  of  added  sand. 
5.  Physical  properties:  (a)  drop  pomt 
(Ubbelohde;  (0)  melting  point  (Kriimer-Sar- 
now). 

(c)   Mastic. 

I.  r.  s,  d,  u.  2.  Chemical  properties:  (o) 
content  of  bitumen  and  mineral  matters; 
(/3)  composition  of  the  mineral  constituents. 
3.  Physical  properties:  (o)  drop  point;  (P) 
melting  point  (as  above). 

Tar— (a)— Coal  Tar. 

1.  s.     2.   Fractionation.     3.  Content  of   free 
and   combined    carbon.     4.    Content    of   water 
and  ammonia.    5.  Cohesion.    6.  Viscosity 
(b)  Coal  Tar  Pitch 

1.  s.  2.  Melting  point.  3.  Drop  point  (as 
above).    3.     Flashing  point. 

NUMERIC.\L  V.\LUF.S    INI)IC.\T1VE  OF   QUALITY. 

So  far  as  such  numerical  values  for  road 
material  are  mentioned  in  the  official  taking- 
over  specifications  received  in  reply  to  the 
circular  letter  of  inquiry,  they  are  given  be- 
low : 

1.    Artificial   Flagstones. 

(a)  The  absorption  of  water  must  not  ex- 
ceed 2.5  per  cent. 

(b)  The  sp.  gr.  of  the  dry  flagstones  should 
not  be  lower  than  2.-")"). 

(c)  The  degree  of  compactness  of  the  top 
surface  stratum  should  not  be  less  than  0.295. 

(d)  In  the  case  of  rectangidar  plates,  50 
cm.  square  and  0%  cm.  thick,  the  breaking 
strain,  with  a  distance  of  30  cm.  between  the 
points  of  support,  should  be:  40  kilos  per 
cm.=  when  the  plate  is  loaded  face  upward; 
50  kilos  per  cm.''  when  the  plate  is  loaded 
downward. 

(e)  The  wear  under  the  Bauschinger  test 
should  not  exceed  0.20  cm.'  and  the  loss  of 
material  under  the  sand-blast  test  0.25  cm.' 
per  cm.' 

(f)  The  plates  should  be  at  least  6  or  8 
weeks  old. 

2.   Cement  Flagstones. 
In  the  case  of  rectangular  flags,  measuring 
85  by   00   cm.   and   7    cm.   thick,   the   bending 
strength  should  be  at  least  35  kilos  per  cm.' 
The  flags  should  be  at  least  2  months  old. 

3.    Binding  Composition. 
This  must  consist  of :    Trinidad  lake  asphalt 
55  per  cent,  ground  rock  asphalt  30  per  cent, 
petroleum  residuum  5  per  cent  and  vaseline  oil 
4  per  cent. 

The  lake  asphalt  must  be  pure,  containing 
.50-60  per  cent  (mean  55  per  cent)  of  bitumen 
soluble  in  carbon  disulphide. 

The  sp.  gr.  should  be  about  1.4  and  the  melt- 
ing point  93°   C. 

The  ground  rock  asphalt  must  contain  at 
least  11  per  cent  of  bitumen  and  be  fine  enough 
to  pass  completely  through  a  sieve  with  150 
meshes  per  cm.'  The  petroleum  residuum 
must  consist  of  pure  bitumen  with  a  viscositv 
of  4°  Engler  at  150°  C,  sp.  gr.  about  1  at 
15°.  and  flashing  point  (open  test)  above 
165°  C. 

The  vaseline  oil  must  be  the  product  of  lig- 
nite distillation,  with  a  sp.  gr.  above  0.9  at 
15°  C,  a  flashing  point  above  120°  C.  (open 
test),  the  boiling  point  commencing  at  over 
200°   C. 

4.    Cement  Lime. 
Cement  lime  should  be  tested  like  Portland 
cement. 

Test  pieces,  prepared  from  1  part  by  weight 
of  cement  lime  and  3  parts  of  standard  sand, 
and  exposed  to  the  air  for  24  hours,  followed 
bv  immersion  under  water  for  6.  or  27  days, 
should  be  given  the  following  minimum 
values : 

Tension.  Crushing. 

After     7  days 10  70  kilos  per  cm.' 

.After  28  days 16        140  kilos  per  cm.' 


Hardening  should  not  commence  until  at 
least  2  hours  after  mixing. 

Time  required  for  hardening:     9-12  hours. 
Methods  in  Austria. 

TESTING   ROAD    METAL   AND    SETTS. 

The  Stones  used  for  facing  roads  should  re- 
sist crushing  and  exhibit  tenacity  under  the 
effect  of  impact,  show  a  low  proportion  of 
wear  under  the  influence  of  cart  wheels  and 
horses'  hoofs,  absorb  but  little  water  (not  be- 
come soft)  and  be  able  to  stand  the  weather. 

.Accordingly  the  testing  of  roadmaking  mate- 
rials is  conducted  on  corresponding  lines. 

In  the  first  place  the  crushinR  strength  is 
tested  on  the  dry,  wet  and  frozen  stone;  and 
at  the  same  time  the  capacity  of  absorbing 
water  is  determined,  along  with  the  coefficient 
of  softening— that  is  to  say,  the  ratio  of  the 
crushing  strength  of  the  wet  stone  to  that  in 
the  dry  state.  The  resistance  to  wear  is  tested 
in  a  grinding  machine  and  by  means  of  the- 
sand  blast.  The  tenacity  is  ascertained  by 
means  of  impact  tests-  In  determining  the 
ability  to  stand  the  weather  the  most  impor- 
tant point  is  the  Ix-havior  of  the  stones  toward 
frost,  for  which  purpose  a  frost  test  is  ap- 
plied. In  judging  the  resistance  to  frost  the 
so-called  coefficient  of  saturation  is  taken  into- 
consideration.  This  is  a  value  which  is  found 
by  dividing  the  factor  of  gradual  absorption  of 
water  by  that  of  water  absorption  in  a  com- 
pressor, under  heavy  pressure  following  pre- 
vious evacuation.  For  the  purpose  of  deter- 
mining the  freshness  of  the  constituents  of 
primary  rocks  (granite,  diorite,  porphyry  and 
basalt),  and  also  the  composition  of  the  bind- 
ing media  of  the  sedimentary  rocks  (sand- 
stone, grauwacke.  conglomerates,  etc.).  mi- 
croscopical examination  is  also  employed. 

The  testing  of  cement  is  effected  in  accord- 
ance with  the  specification  laid  down  by  the 
.Austrian  Engineers  and  Architects'  Associa- 
tion (Ostcrr.  Ingenieurund  Architckten- 
Verein). 

Methods  in  Belgium. 
The  materials  most  largely  nsed   for  road- 
making  are: 

Porphyry   setts; 
Sandstone  setts; 
Broken   stone    for   macadam; 
Wood; 
.Asphalt. 
Porphyry    setts    are    not    subjecetd    to    test,, 
partly   because  the   materials  come   from  two 
quarries  (Quenast  and  Lessines),  the  products 
of   which  have  been  known   for  many  years, 
and  partly  on  account  of  the  difficulty  of  cut- 
ting test  pieces  of  porphyry. 

Broken  stone  for  macadam  is  chiefly  ob- 
tained from  the  Quenast  and  Lessities  por- 
phyry quarries,  a  certain  amount  being  also 
obtained  from  standstone  quarries.  This  ma- 
terial is  subjected  to  physical  examination  by 
the  working  staff,  but  is  not  put  through  any 
tests  in  testing  machines. 

Wood.  The  same  remarks  apply  to  wood' 
blocks  for  paving. 

Sandstone  Setts.  Owing  to  the  great  di- 
vergence exhibited  by  this  material  in  re- 
spect of  cohesion  and  general  structure,  the 
resistance  to  crushing  and  wear  is  tested  on 
cubes  of  7  cm.  side.  The  time  and  care  neces- 
sary for  making  these  test  cubes  render  this 
method  highly  inconvenient,  inasmuch  as  the 
tests  cannot  be  extended  to  a  sufficient  num- 
ber of  pieces. 

Compressed  asphalt  is  analyzed  to  determine 
the  percentage  of  bitumen  and  to  see  that  no 
pitch  or  coal  tar  is  present.  The  determina- 
tion of  pyrites  and  of  clay  is  regarded  as  use- 
less. 

Mastic  Asphalt.  Determination  of  the  per- 
centage of  bitumen  and  to  see  that  no  pitch  or 
coal  tar  is  present.  The  only  adjuncts  tol- 
erated for  increasing  the  fluidity  of  the  asphalt 
are  Trinidad  bitumen  and  liquid,  mineral-oil 
pitch.  These  last  products  must  satisfy  the 
test  that  a  drop  allowed  to  fall  on  blotting 
paper  retains  its  shape,  without  showing  any 
marginal  ring,  during  3  days. 

These  chemical  and  mechanical  tests  are  in 
use  for  materials  consumed  by  the  administra- 
tion  of  the   State   Railways,  but  have  not   so 
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far  been  adopted  by  any  of  tlie  i.ther  Depart- 
ments of  Ministries. 

Methods  in   Denmark. 

The  Roads  Construction  Department,  Copen- 
hagen, states  tliat,  in  addition  to  stone  setts, 
macadam,  gravel  cement  and  asphalt,  the  fol- 
lowing materials :  Wood  blocks,  cement  flags 
and  clinker  brick,  are  used  for  paving  in  that 
city. 

The  stone  setts  have  been  obtained  for  many 
years  from  certain  quarries  in  Sweden  and 
Bornholin,  and  for  this  reason  no  crushing  or 
wear  tests  are  applied.  The  setts  are  meas- 
ured by  setting  them  on  end  in  frames,  2 
meters  square — i.  e.,  4  sq.  meters  area. 

INlacadam  is  chiefly  made  from  old  setts, 
but  considerable  quantities  are  also  obtained 
from  Sweden  and  Bornholm,  as  well  as  from 
certain  classes  of  granite  well  known  to  the 
department. 

The  macadam  is  measured  in  receptacles 
2  meters  by  1  meter  by  0.75  meter,  equal  to 
l.o  cubic  meters  capacity ;  but  that  is  not  done 
in  all  cases. 

Gravel  is  tested  froin  its  content  of  clay  by 
levigation  in  water;  but  no  standard  propor- 
tion of  clay  is  specified.  The  luethod  of  meas- 
urement is  the  same  as  for  macadam. 

Cement  is  tested  according  to  the  Danisli 
standard  specification  and  is  bought  by  weight. 
The  conditions  prescribe  that  out  of  each  100 
casks  or  bags  5  shall  be  taken  and  weighed,  the 
mean  of  the  resulting  net  weights  being  adopt- 
ed as  the  basis  of  payment. 

Asphalt  is  not  subjected  to  tests,  although 
the  contracts  contain  conditions  as  to  quality 
and  origin.  Asphalt  for  roadways  is  required 
to  last  for  5  years- 
Wooden  paving  blocks  are  used  to  only  a 
small  extent,  and  the  only  precaution  taken  is 
to  buy  solely  from  German  firms  of  good  re- 
pute. On  the  other  hand,  Australian  wood  is 
purchased  from  wholesale  merchants.  The 
blocks  are  taken  over  by  count. 

Cement  flagstones  are  made  by  the  Roads 
Department  itself  and  are  not  tested. 

Clinkers  are  only  exceptionally  used  and  are 
then  taken  over  by  count,  usually  with  a  state- 
ment of  the  results  of  tests  carried  out  by 
the  seller. 

Other  materials,  such  as  tar,  petroleum  and 
bitumen,  are  purchased  from  wholesale  mer- 
chants, without  any  special  conditions,  tar  be- 
ing also  obtained  from  municipal  gasworks. 

At  Frederiksberg  the  conditions  are  essen- 
tially the  same  as  given  above;  but  it  may  be 
mentioned  that  the  tar  used  during  the  past 
two  years  for  tarring  the  roads  has  been  tested, 
its  quality  being  ascertained  by  analysis  and 
experimental  distillation  by  the  administration 
itself,  in  accordance  with  the  specification  laid 
down  by  the  English  Road  Board. 

Methods  in  Budapest. 

The  authorities  employ  only  such  roadmak- 
ing  materials  as  have  been  tested  in  practice 
On  experimental  strips  of  road  which  have 
been  kept  under  observation  for  a  term  of 
years  (usually  5)  and  have  satisfied  the  pre- 
scribed requirements  in  every  respect. 

Quarry  owners  desirous  of  supplying  the 
capital  must,  in  order  to  obtain  permission  to 
lay  down  experimental  sections  of  road,  ac- 
company their  application  with  a  certificate  of 
hardness  from  the  Mechanical  Laboratory  of 
the  Royal  Technical  High  School  and  with  a 
map  on  which  the  situation  of  the  quarry  i^ 
marked. 

On  the  liasis  of  the  stone  sample  supplied  the 
authorities  grant  permission  for  an  experi- 
mental strip,  but  only  provided  the  material 
appears  likely  to  prove  satisfactory,  and  pro- 
vided the  contractor  undertakes  to  bear  the 
cost,  not  only  of  laying  the  strip  of  his  own 
material,  but  also  that  of  the  strip  of  known 
rnaterial  (already  investigated  by  the  authori- 
ties) to  be  put  down  alongside  the  same  for 
comparison.  The  authorities  inspect  the  quar- 
ries— also  at  the  expense  of  the  contractor — 
and  when  the  committee  appointed  for  that 
purpose  reports  that  the  quarrv  appears  to 
contain  a  sufficient  supply  of  stone  of  the  same 


quality  as  that  used  for  the  experimental  strip, 
then  the  material  is  admitted  to  competition. 
If  it  turns  out  well,  the  city  repays  the  con- 
tractor the  cost  of  laying  down  the  trial  strip 
at  the  end  of  the  quinquennial  trial  period. 

For  a  number  of  years  the  city  authorities 
have  laid  down  such  trial  strips  of  paving  in 
dift'erent  traffic  arteries.  Inferior  stone,  such 
as  trachyte,  pyroxene  andesite,  etc.,  are  tested 
in  the  less  busy  thoroughfares — traversed  by 
about  1,500  vericles  daily — and  harder  mate- 
rials in  the  most  frequented  arteries  where 
the  traffic  amounts  to  about  3,00o  vehicles  per 
diem.  The  best  classes  of  stone — granite  and 
Ijasalt — are  laid  down,  in  the  form  of  cubes 
18  by  18  by  18  cm.,  in  the  Vaci-kuriit,  in  front 
of  the  Church  of  St.  Istvan.  The  trial  strips 
in  this  busy  thoroughfare  have  been  laid  down 
ever  since  1807 — that  is  to  say,  for  14  years. 
Among  the  stripes  laid  down  in  May,  1897,  one 
(Mauthausen  granite)  serves  for  judging  the 
quality  of  Korlat  basalt  and  Zsidovar  grand- 
diorite  trial  strip.  The  behavior  of  these  ma- 
terials during  the  14-year  period  is  recorded  in 
Table  I.  Neither  the  Korlat  basalt  nor  the 
Mauthausen  granite  strip  has  required  relay- 
ing, whereas  the  Zsidovar  diorite  strip  had 
to  lie  entirely  relaid  in  the  spring  of  1010,  105 
18x18x18  cm.  cubes  and  16  18x18x27  cm. 
cubes  being  used.  The  table  also  shows  that 
considerable  differences  exist  between  basalts 
(even  those  from  the  same  deposit). 

Somosujfalu  basalt  and  Korlat  liasalt  be- 
have very  differently  from  Fiilekratka,  Bol- 
garom  and  Csoma  basalt,  although  they  all 
come  from  the  same  district  (Ftilek).  One  of 
the  weakest  basalts  is  that  of  Lukarecz  (Temes 
county),  the  trial  strip,  which  was  laid  down 
in  October,  1809,  having  had  to  be  renewed  in 
1908  and  again  in  1910.  Inferior  grades  of 
stone  have  been  tested  in  the  Rottenbiller- 
Gasse  trial  strip. 

In  the  author's  opinion  the  best  and  only  re- 
liable method  of  acquiring  a  knowledge  of 
stone  materials,  and  of  ascertaining  and  ap- 
preciating their  powers  of  resistance,  is  by 
subjecting  them  to  practical  testing  under  com- 
parative conditions-  It  is  true  that  crushing 
tests  furnish  very  useful  data,  nevertheless 
they  serve  merely  as  a  guide- 
There  are  also  a  number  of  trachyte,  pyrox- 
ene-andesite  and  other  quarries  whose  prod- 
ucts are  used  solely  in  the  form  of  macadam. 
These  stones  are  also  subjected  to  practical 
comparative  tests  (generally  for  2  years)  be- 
fore being  admitted  into  competition.  The 
road  metal  to  be  tested  is  laid  down  in  a 
macadamized  road  and  subjected  to  the  traffic. 
At  the  end  of  a  few  weeks  the  roadway  is 
carefully  swept  and  the  level  of  the  surface  is 
accurately  determined.  This  operation  is  re- 
peated after  1  or  2  years,  and  the  difference 
in  level  gives  the  amount  of  wear  sustained  by 
the  material  in  the  meantime.  For  comparison, 
a  strip  of  proved  macadam  is  laid  down  along- 
side the  trial  strip — just  as  in  the  case  of  setts 
— at  the  same  time  and  exposed  to  the  same 
conditions. 

In  order  to  ascertain  the  extent  of  the  wear 
of  road  materials — basalt  and  granite — of  ad- 
mittedly first-class  quality  the  thickness  of 
several  setts  from  the  trial  strips  in  the  Vaci- 
korut  was  measured  in  1896.  During  the  pres- 
ent year — that  is  to  say,  after  another  5  years' 
wear — these  setts  were  carefully  taken  up  and 
measured  again,  by  means  of  graduated  cal- 
liper": which  enabled  the  dimensions  to  be 
gaged  in  millimeters.  Of  the  Ragyolcz  basalt 
trial  strip  four  setts  (18x18x18)  were  meas- 
ured on  July  3,  1906,  the  same  stones  being 
taken  up  again  and  measured  on  .\u.gnst  9, 
1911 — that  is  to  say,  after  5  years  and  1  month. 
The  amount  of  wear  on  these  four  setts  was 
found  to  be  1.28,  1.09,  1.07  and  0.79  cm.  re- 
spectively, the  mean  wear  in  5  years  being 
therefore   1  cm. 

From  the  Vosdoesthal  granite  (biotite  gran- 
ite) trial  strip  four  18x18x18  cm.  setts  were 
measured  on  June  18,  1906  and  remcasurcd  on 
.■\ngu.st  9,  1911 — after  5  years  and  2  months. 
The  one  sett  had  worn  down  by  0.54  cm.,  the 
second  by  0.72,  the  third  by  1.62  and  the 
fourth  bv  0.70  cm.,  the  mean  wear  of  the  four 
setts  during  the  period  mentioned  being  there- 
fore 0.90  cm. 


In  the  trial  strip  of  Somosujfalu  basalt  one 
of  the  setts  was  replaced  by  Daroe  basalt  and 
another  by  a  new  sett  of  Medveshegy  basalt 
in  the  month  of  May,  1906.  In  August.  1911 — 
that  is  to  say,  after  5  years  and  2  months — it 
was  found  that  the  Daroe  sett  had  worn  down 
by  0.30  cm.  and  the  Medveshegy  sett  by  0.60 
cm.  From  these  measurements  it  follows  that, 
under  the  traffic  conditions  prevailing  in  the 
Vaci-korut,  the  average  wear  of  best  grade 
basalt  setts  is  1  mm.  per  annum ;  and  therefore, 
even  in  the  busiest  thoroughfares,  the  life  of 
these  setts  may  be  estimated  at  20-25  years.  It 
should  be  mentioned  that  the  reason  why  the 
setts  must  be  changed  or  turned  at  the  end 
of  such  period  is  not  because  they  have  worn 
down  too  much,  but  because  the  edges  wear 
away  and  the  setts  begin  to  assume  a  rounded 
form,  though  this  phenomenon  is  less  fre- 
quently observed  with  basalt — which  wears 
down  more  uniformly — than  with  granite. 

Bearing  in  mind  that  the  best  grades  of 
basalt  have  a  very  low  rate  of  wear,  even  un- 
der the  busiest  traffic,  it  would,  in  the  author's 
opinion  be  sufficient  to  reduce  the  thickness  of 
the  setts  to  13  or  14  cm. ;  in  short  there  is 
an  increasing  justification  for  adopting  the  %- 
sett  (13-14  cm.  thick),  and  using  the  full-size 
setts  only  for  a  few.  very  busy  thoroughfares. 
The  following  procedure  is  observed  in  tak- 
ing over  deliveries  of  setts : 

The  only  road  materials  accepted  for  the 
capital  are  those  which  have  been  approved, 
and  which  comply  fully  with  the  conditions  of 
the  contract.  These  conditions  relate  chiefly 
quality  and  dressing  of  the  stone. 

Since  nearly  all  quarries  yield  stone  of  dif- 
ferent qualities,  the  inferior  sorts  are  shut  out. 
Thus,  for  instance,  in  the  case  of  basalts,  such 
as  are  brittle,  vitreous,  contain  too  much  oliv- 
ene  (serpentine  types),  are  porous  (cavities), 
partially  weathered,  or  with  rough  or  undulat- 
ing fracture,  are  excluded;  and  among  the 
granites,  rusty-brown  and  kaolinised  stones  arc 
rejected. 

The  stones  supplied  must  coincide  complete- 
ly with  the  prescribed  dimensions  and  patterns, 
perfect  in  every  respect  and  of  the  best 
("heart")  material. 

For  these  reasons  the  contractor,  when  ten- 
dering, must  deposit  four  sealed  patterns,  per- 
fectly equal  in  color,  quality  and  dressing- 
The  only  dressed  stones  accepted  are : 
The  18xl8xlS-cm.  cubes  and  the  18x18x13- 
14-cm.  cubes  (so-called  %-setts),  which  have 
been  dressed  with  the  pick  in  such  a  manner 
that  when  two  setts  are  laid  together,  the  joint 
between  any  two  of  their  sides  is  not  wider 
than  12  mm. 

These  are  the  first-class  setts,  to  which  grade 
also  belong  the  similarly  dressed  setts  10  mm. 
shorter,  and  the  bonding  sets.  15  mm.  shorter, 
the  proportion  of  which  must  not  exceed  .'i 
per  cent  of  each  delivery. 

Second-class  setts,  which  are  also  accepted  at 
a  reduced  price  (but  only  up  to  10  per  cent 
of  the  parcel),  are  such  as  are  less  carefully 
dressed,  but  do  not  leave  a  wider  joint  space 
than  20  mm.  between  two  side  faces.  These 
setts  or  bonding  stones  may  be  1  cm.  more  or 
less  than  the  prescribed  length  and  height ;  in 
the  case  of  bonding  stones,  the  margin  of  tol- 
eration in  length  is  1%  cm. 

In  the  case  of  the  %-setts  and  (18x18x13-14- 
cm.  truncated  pyramidal  stones,  in  which  the 
under  surface  is  at  least  two-thirds  as  large  as 
the  upper  face),  stones  10  mm.  below  the  stan- 
dard size  (15-nim.  in  the  case  of  bonding 
stones)  will  be  accepted  up  to  10  per  cent  of 
the  parcel.  .-Ml  such  small  setts  are  paid  for 
at  a  reduced  price. 

The  trachyte  sidewalk  setts  (26x26x13  cm.) 
nnist  be  dressed  smooth  with  a  flat  tool ;  and 
the  edging  stones  (16x.32x.32  cm.)  of  same  ma- 
terial must  be  dressed  perfectly  smooth  with 
a  chisel. 

The  bottom  and  rear  surfaces  of  the  24x32- 
cm.  large  granite  edging  stones  must  be  up- 
right and  straight,  the  too  and  outer  surfaces 
being  dressed  smooth.  Special  care  must  be 
bestowed  on  the  jointing  surfaces,  so  that 
none  of  the  joints  is  wider  than  6  mm- 

Macadam  must  be  free  from  chippings.  mud. 
dirt  and  dust,  and  only  materia!  which  cor- 
respond-;   to    -iniuple    will    be    accepted.      The 
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pieces  must  not  measure  more  than  o  cm.  in 
any  direction.  The  material  is  usually  de- 
livered in  blocks  to  the  place  where  it  is  to  be 
used,  and  is  there  broken  and  finished.  In 
order  to  enable  the  grain  of  the  stone  to  be 
seen,  one  side  of  the  block  must  have  been 
broken  in  the  quarry.  Laterly  the  breakmg 
of  macadam  in  situ  has  been  abandoned  except 
in  the  outer  districts  of  the  city,  the  inhabi- 
tants of  the  central  portions  having  objected 
to  the  noise  of  the  operation. 

So  far  as  judging  the  quality  of  the  mate- 
rial is  concerned,  it  is  far  preferable  that  the 
breaking  should  be  performed  on  the  spot;  but 
this  practice  is  being  more  and  more  restricted 
to  the  streets  in  the  outskirts,  th^;  more  so  be- 
cause breaking  by  hand  retards  the  work  of 
road  laying  when  the  quantity  to  be  handled 
is  large  and  time  presses. 

Methods  in  Norway. 

I.  ROAD     MATERI.ALS    FOR    RURAL    HIGHWAYS     IN 

NORWAY. 

Stone  setts,  macadam  and  gravel  are  tlie  ma- 
terials used  for  surfacing  roads  ''n  Norway. 

In  most  parts  of  the  country,  supplies  of 
stone  suitable  for  road  construction  are  avail- 
able, the  conditons  of  transport  being  also  fa- 
vorable, the  choice  of  material  used  in  any  one 
place  mostly,  however,  falling  on  local  stone, 
it  being  too  expensive  to  convey  road  material 
over  any  long  distance.  Hence,  it  frequently 
happens  that  inferior  stone  has  to  be  used  for 
macadam. 

Apart  from  the  consideration  of  a  local 
supply,  the  final  choice  of  stone  is  dependent 
on  the  nature  and  intensity  of  the  traffic,  the 
position  of  the  road,  the  character  of  the  soil, 
and  in  general  the  various  conditions  influenc- 
ing the  wear  of  the  roadway. 

II.  ROAD      MATERIALS      FOR      URBAN      ROADS      IN 

NORWAY. 

1.    Testing. 

A.  Macadam  and  setts. 

As  a  rule,  macadam  and  stone  setts  are  se- 
lected in  accordance  with  practical  experience, 
the  choice  being  also  influenced  by  necessity 
and  local  conditions. 

In  small  urban  communities,  the  stone  is 
judged  by  specified  tests  or  quality  numbers 
and  in  some  cases  purchases  are  made  on  the 
basis  of  approved  samples- 

B.  Lime  and  Cement. 

There  are  no  specifications  for  lime. 

The  following  is  an  extract  from  the  official 
specification  for  Portland  cement  • 

Specific  gravity  must  be  at  least,  (a)  pre- 
vious to  calcination,  3:0;  (b)  after  calcination, 
at  least  3:1. 

Fineness:  Residue  on  screen  _ with  900 
meshes  per  sq.  cm.,  not  more  than  5  per  cent. 

Time  required  for  setting,  not  to  exceed  10 
hours. 

The  cement  must  exhibit  constancy  of  vol- 
ume, the  following  tests  being  decisive  in  this 
respect : 

(a)  One  day's  storage  in  damp  air.  fol- 
lowed by  27  days  under  water. 

(b)  Twenty-eight  days  in  the  air.  the  first 
day  to  be  in  damp  air  with  protection  against 
the  sun  and  draught. 

.  (c)  Darrprobe :  The  cakes  are  maintained 
at  110°  C.  for  3  hours. 

As  a  guide,  cement  balls  should  be  boiled 
after  storage  for  1  day,  the  water  being  al- 
lowed to  act  for  3  hours. 

The  tensile  strength  of  cement  mortar  is 
performed  on  a  mixture  of  1  part  by  weight 
of  cement  and  3  parts  of  sand,  after  \  day's 
exposure  to  damp  air  and  27  days  under  water, 
the   standards  being: 

1.  Tensile  stren.gth   16  kilos  per  sq.  cm. 

2.  Crushing  strength  160  kilos  per  sq.  cm 
C.     Asphalt- 
In  Christiania,  both  mechanical  and  chemical 

tests  are   applied   to   asphalt,  but  no   standard 
specification  has  been  drawn  up. 

Elsewhere,   all   that   is   required   is   that   the 
asphalt    and    tar    must    be    provided   with    the 
original   mark   of   the   producer   or   maker,  so 
as  to  have  a  check  on  the  quality. 
2.     Measuring. 

Hewn  stone  for  macadam  is  measured  in 
standardized  wooden  measures  of  -5  cbc. 
metres  capacity ;  and  the  stonebreaker  delivers 


the  macadam  in  wooden  boxes,  holding  1/15 
cbc.  metre. 

Setts  are  measured  per  sq.  metre,  and  on  de- 
livery are  placed  in  wooden  frames  enclosing 
a  surface  of  4  sq.  metres.  As  a  check,  the 
setts  are  placed  in  prismatic  or  pyramidal 
heaps,  the  cubic  capacity  of  which  is  ascer- 
tained. 

Small  setts  are  taken  by  the  piece,  the  num- 
ber required  to  fill  1  sq.  metre  of  area  being 
specified.  This  number  is  checked  by  the  occa- 
sional use  of  the  aforesaid  wooden  frames. 

Occasionally,  small  setts,  8  cm.  high — with 
a  tolerance  of  ±0.-5  cm.  are  required.  The 
upper  edges  must  not  be  shorter  than  8  cm. 
on  any  side  or  longer  than  10  cm. 

As  follows  from  what  has  been  stated,  no 
general  or  authorized  coefficients  of  quality 
have  been  established  for  judging  the  quality 
of  the  materials  used  on  either  urban  or  rural 
roads. 

This  circumstance  is  due  in  part  to  the  fact 
that,  as  mentioned  above,  stone  of  good  quality 
is  available  in  most  parts  of  the  country. 

Methods  in  the  Netherlands. 

The  following  summary  gives  the  most  im- 
portant specifications  for  road-making  mate- 
rials, as  at  present  enforced  by  the  authorities 
charged  with  the  road  construction  and  main- 
tenance, including  the  Public  Works  Depart- 
ment (Waterstaat),  State  I'lngineering  Depart- 
ment and  the  various  provincial  and  municipal 
authorities,  etc. 

Roadmaking  materials  are  divided  into  the 
following  classes :  I.  Natural  Stone,  (a) 
Road  metal,  (b)  gravel,  fc)  stone  setts,  (d) 
asphalt,  (e)  curbstones,  (f)  sand,  (g)  clay, 
(h)  shells.  II.  Artificial  Products-  (a)  Blast- 
furnace slag,  (b)  cement,  (c)  bricks,  (d)  bal- 
last (rubble),  (e)  cinders.  III.  Timber,  (a) 
Wooden  blocks. 

I.      NATURAL    STONE. 

(a)     Road  metal. 

Origin :  The  road  inctal  must  consist  of 
basalt,  granite,  porphyry  or  hard  quartz  rock 
Soft  or  brittle  kinds  of  stone  are  prohibited, 
especially  soft,  white  varieties. 

Shape :  The  prescribed  dimensions  vary 
from  1-3.  2-4,  2-5.  2-6  and  -■■>-7  cm. 

Coarse  porphyry  macadam :  2x5  cm. ;  small 
porphyry  macadam :  2.\4  cm. ;  coarse  basalt 
macadam :  3x5  cm. :  small  basalt  macadam : 
2x3  cm.  The  fragments  must  be  able  to  pass, 
in  any  direction,  through  a  ring  of  the  same 
internal  diameter  as  the  maximum  linear  di- 
mension prescribed,  but  be  retained  by  a  ring 
of  the  same  internal  diameter  as  the  minimum, 
dimension  prescribed.  Not  more  than  5  per 
cent  of  the  stones  in  any  one  delivery  may  be 
lar.ger  or  smaller  than  the  limits  specified ;  and 
in  certain  cases  this  margin  is  restricted  to  3 
per  cent.  If  the  parcel  contain  more  than  3 
and  less  than  10  per  cent  of  smaller  compo- 
nents fsand  and  fines),  a  corresijonding  deduc- 
tion shall  be  taken  from  the  prices;  and  if  the 
proportion  of  such  smalls  exceeds  10  per  cent, 
the  parcel  is  liable  to  be  rejected  in  toto.  .\ny 
fragments  of  excessive  dimensions  shall  be 
picked  out  and  broken  to  gage  or  discarded. 

In  some  cases  the  contractor  is  allowed  free 
choice  between  porphyry  and  basalt  macadam ; 
but  in  such  contingency,  the  entire  delivery 
must  consist  of  the  same  kind  of  stone  exclu- 
sively. In  individual  instances  a  mixture  of 
porphyry  and  basalt  in  equal  proportions  is 
prescribed,  such  proportions  not  lo  be  departed 
from  without  the  written  consent  of  the  au- 
thority. 

Impurities :  The  macadam  shall  be  deliv- 
ered in  a  clean  state  and  free  from  impurities, 
such  as  earth,  sand,  smalls  or  gravel,  to  the 
place  where  it  is  to  be  used.  In  the  case  of 
basalt,  only  a  small  quantity  of  dry  Rhine  mud 
is   permissible. 

Character:  The  surfaces  of  fracture  must 
he  sharp-edged,  and  the  pieces  must  not  be 
cracked  or  porous.  Basalt  macadam  must  not 
contain  any  sun-scorched  lumps,  or  fragments 
of  cover  rock :  the  surfaces  of  fracture  must 
be  smooth  and  granular,  and  the  color  must  be 
pale,  almost  blue,  and  free  from  any  w-hite 
stellar  spots. 

Broken  flint  must  consist  of  unwcathered 
stone,   free   from  defects. 


Testing  Resistance  to  Wear:  Ten  kilos  of 
basalt  macadam,  in  fragments  measuring  3-t) 
cm.,  are  placed  (without  balls)  in  a  ball  mill, 
450  mm.  internal  diameter  and  240  mm.  wide, 
and  rotated  on  a  horizontal  axis  at  a  speed 
of  45  revolutions  per  minute.  After  being 
treated  for  an  hour  under  these  conditions, 
the  road  metal  must  not  lose  more  than  14  per 
cent  of  its  original  weight  in  consequence  of 
the  production  of  powder  and  smalls  capable 
of  passing  through  a  screen  of  1  sq.  cm.  mesh. 
In  a  second  test,  in  which  2  steel  balls,  80 
mm-  in  diameter,  are  used,  the  loss  in  weight 
must  not  exceed  40  per  cent.  The  loss  to  be 
calculated  from  the  mean  of  4  tests.  In  the 
case  of  Quenast  macadam,  the  corresponding 
permissible  losses  are  10  and  30  per  cent  re- 
spectively, the  mean  of  two  tests  being  taken. 

(b)  Gravel. 

Origin :  The  gravel  may  be  river,  mountain 
or  moorland  gravel;  but  hard  kinds  are  alone 
permissible. 

Dimensions:  Ninety-five  per  cent  of  the 
whole  parcel  must  correspond  to  the  prescribed 
dimensions;  that  is  to  say.  1)5  per  cent  must 
be  able  to  pass  through  a  square-mesh  screen, 
the  meshes  of  which  have  the  same  linear  di- 
mensions as  the  prescribed  maximum,  or  re- 
main behind  on  a  screen  whose  meshes  have 
the  same  linear  dimensions  as  the  minimum  di- 
mension prescribed. 

In   many  cases,  this   10  per  cent  margin  is 
not   permitted ;    whilst   in   others    the   square- 
mesh  screen  is  replaced  by  rings  corresponding 
in   internal    diameter   to    the   dimensions   pre 
scribed  for  the  gravel. 

These  dimensions  vary  according  to  the  pur- 
pose for  which  the  gravel  is  intended;  but  the 
general  limits  range  between  2  and  6  cm. 

In*  other  specifications,  the  dimensions  pre- 
scribed for  gravel  for  general  purposes  are : 
1  to  3%  cm.  side.  1  to  4,  1  to  5,  1  to  6,  2  to  4, 
2%  to  4%  and  2  to  8  cm.  (in  these  latter  di- 
mensions the  5  per  cent  margin  applies  only 
to  smaller  pieces)  ;  for  cycle  tracks  %  to  1 
cm. ;  for  foot  paths  %  to  1,  1  to  2  and  2  to 
4  cm.;  as  filling  material  for  gutters.  3  to  4 
cm.  Lumps  that  are  too  large  must  be  broken 
to  gage  before  use. 

Character :  The  gravel  must  be  clean,  and 
free  from  earth  or  sand.  It  must  not  be  brit- 
tle; and  in  some  specifications  a  maximum 
limit  for  the  percentage  of  white  flints. 

(c)  Stone  setts. 

Origin  :  Setts  may  consist  of  the  following 
kinds  of  stone : 

Porphyry  from  the  Quenast  and  Lessines 
quarries ;  basalt  from  quarries  between  Linz 
and  Obercassel ;  or  lava  from  the  quarries  at 
Cottenheim,  Mayeu.  Xiedermending.  Hanne- 
bach  and  Ochtendung. 

Sandstone  from  the  quarries  of  Beii-.*^hin, 
.•Kttre,  Yovir  and   along  the  river  Ourthe. 

No  setts  may  be  supplied  from  any  other 
quarries  than  those  named,  except  with  the 
consent  of  the  authorities,  and  provided  that 
the  quality  of  the  material  has  been  proved  by 
special  tests- 
Shape  :  The  head  surfaces  of  the  setts  shall 
be  quadrangular  or  rectangular.  The  setts 
themselves  must  be  properly  hewn  or  hammer- 
dressed,  of  equal  dimensions  on  the  diamet- 
rically opposite  sides  and  with  level  and  uni- 
formly rectangular  head  surfaces,  free  from 
irregularities  and  with  lateral  surfaces  that  can 
be  fitted  closely  together. 

The  length  and  breadth  of  the  seating  sur- 
face shall  not  be  more  than  4  cm.  smaller 
than  the  small  side  of  the  head  surface,  or  not 
more  than  3-4  cm.  smaller  than  the  corres- 
ponding sides  of  the  head  surface. 

In  the  clauses  relating  to  the  dressing  of  the 
setts  a  distinction  is  drawn  between  ordinary 
(that  is  to  say,  in  the  condition  in  which  they 
leave  the  quarry"),  partly  dressed  T'Demi- 
retaille."  a  very  usual  type)  and  dressed  ("re- 
taille")  in  the  stone  cutter's  yard.  The  dressed 
setts  are  preferred  in  some  instances.  b«cause 
they  give  a  much  better  pavin.g  at  a  small  in- 
crease in  the  cost. 

The  setts  must  be  worked  in  accordance 
with  the  sample   submitted  in  tendering. 

Dimensions:  TIic  ('imensions  prescribed 
vary   considerably,   and  are : 
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FOR   QUADRILATERAL    PORPHYRY    SETTS. 
Length  of  side  in  cm.  Correspondg.  Edging  Setts 

Head  Head 

Class.  Surface.     Base.  Hgt.  Surface,     Base.  Hgt. 

2  18  to  20  16  to  IS  18 

3  16  tot  IS  14to\16  16 

4  14  to  16  12  to  14  14  32  by  16  26  by  16  30 

5  12  to  14  10  to  12  12  27  by  14  23  by  14  26 

6  10  to  12   8  to  10  10 

Or,  head  surface  14  to  15,  sides  of  base  at 
least  10,  height  14  cm. 

The  following  is  a  very  usual  size  for  rec- 
tangular porphyry  setts:  Head  13  by  20; 
height  12  to  14  or  15  cm.  Other  dimensions 
are :  Head  14  by  16,  base  at  least  10  cm.  side, 
height  14  cm.;  or  9  by  15,  5  by  11  and  12  cm. 
(.so-called  "recoupins  faqonnes")  ;  or  16  by  18, 
at  least  10,  and  16  cm.  Edgings :  24  to  27  by 
12  to  15,  height  20  cm. 

For  Grauwacke  and  Sandstone  Setts ; 
Head  surface.  Base.         Height. 

13x20  cm.  11x18  cm.  12-14  cm. 

10x16  cm-  8x14  cm.  15  cm. 

minimum 
14x16  cm.    side  12  cm.  14  cm. 

10x16  cm.  9x14  cm.  14-16  cm. 

Edgings:  30x13  cm.  15  cm. 

20.x20  cm.  25  cm. 

For  Melaphvr  Setts : 
13x20  cm.  14-16  cm. 

(mean  at 
least  15 
cm.) 
For  Granite  Setts : 
13x20  cm.  12-14  cm. 

10x24  cm. 
16x18  cm.  14-16  cm.   16  cm. 

For  Lava   Setts : 
10x16  cm. 

For  Dornik  Setts : 
Edgings :  length  at  least  35,  width  14  at  top 
12  at  base,  height  30  cm. 
To  establish  the  necessary  bonding,  and  for 
filling  up  against  the  curbs,  a  certain  number 
of  intermediate  setts  must  be  supplied,  half 
as  long  again  as  the  ordinary  setts. 

The  following  deviations  from  the  standard 
dimensions  are  permitted :  Length  ±  1  cm., 
width  ±  ^-2  cm.,  both  at  the  head  and  the  base, 
provided,  however,  that  the  superficial  dimen- 
sions of  the  setts  correspond  to  those  pre- 
scribed, so  that,  in  all  circumstances,  there  will 
be  an  equal  number  of  setts  per  sq.  metre  of 
surface ;  for  example,  35  setts  of  the  13x20 
size.  In  other  specifications  a  margin  is  al- 
lowed of  ±  1  cm.  in  the  length,  and  width,  or 
±  %  cm.  in  the  width  and  ±  2  cm.  in  the 
length,  or   ±  2  cm.  in  length  and  width. 

Character:  The  entire  parcel  must  come 
from  the  same  quarry.  The  quality  must  be 
equal  to  that  of  the  sample  submitted  and  ap- 
proved at  the  time  of  tendering.  If  a  sample 
consisting,  for  example,  of  4  setts,  gives  in- 
ferior results  when  tested  in  a  Testing  Lab- 
oratory, than  those  guaranteed  at  the  time  of 
making  the  written  offer,  the  entire  parcel  is 
liable  to  rejection. 

Sandstone  setts  must  be  free  from  veins, 
strata  and  heterogeneous  portions,  and  must  be 
of  a  uniform  and  sufficient  hardness  corres- 
ponding to  that  of  setts  of  the  same  category 
of  stone.  In  the  case  of  so-called  Ourthe 
setts,  the  presence  of  not  more  than  15  per 
cent  of  calcium  carbonate  is  permissible. 

Basalt  setts  must  be  uniformlv  dressed,  free 
from  adherent  portions  or  exfoliations,  laws 
and  cracks ;  must  emit  a  clear  resonant  note 
when  struck;  must  be  of  uniform,  gray  color 
on  the  outside,  and  must  not  be  porous,  brit- 
tle, vitreous  or  foliaceous.  The  surface  of 
fracture  must  be  smooth  or  finely  granular, 
uniform  clear  blackish-blue  color,  and  free 
from  white  stellar  specks  or  sunburn. 

Melaphyre  setts  must  be  of  even,  fine  grain, 
without  stratification,  and  be  very  hard.  When 
not  otherwise  specified,  samples  must  be  sup- 
plied at  the  time  of  tendering,  and  from  these 
a  selection  will  be  made,  the  price  and  offer 
being  taken  into  consideration. 

Crushing  Strength  :  Occasionally  a  specified 
crushing  strength  is  required.  In  the  case  of 
Quenast  setts,  this  strength  is  3,000  kilos  per 
sq.  cm.  in  the  dry  state,  2,700  kilos  drv ;  and 
for  sandstone  2,800  or  2,900  kilos,  dry.  For 
grauwacke,  2,800  kilos,  dry.     (This  value  was 


formerly   .3,600   kilos,   but   has   been   gradually 
lowered.) 

(d)  Asphalt. 

Rammed  Asphalt :  The  ground  asphalt  for 
this  purpose  must  be  made  from  native  rock 
asphalt  consisting  of  an  intimate  combination 
of  chalk  and  bitumen  and  free  from  any  white 
lumps  of  chalk,  or  cavities  filled  with  pure  bit- 
umen, on  the  surfaces  of  fracture.  The  as- 
phalt must  contain  10  to  14  per  cent  of  bitu- 
minous substances  and  must  not  lose  in  weight 
by  more  than  2  per  cent  on  being  heated  lor 
6  hours  at  a  temperature  of  225°  C. 

The  rock  asphalt  must  be  ground  down  to 
meal  fine  enough  to  pass  through  a  screen  of 
3  mm.  mesh.  The  addition  of  previously  used 
asphalt  is  prohibited. 

Rammed  .A.sphalt  Plates :  These  plates  must 
be  prepared  from  ground  natural  asphalt  by 
pressure. 

Poured  Asphalt :  This  must  consist  of  a 
mixture  of  asphalt  mastic,  100  parts ;  bitumen, 
6-7,  and  quartz  sand,  25  parts  (all  by  weight). 
It  must  be  of  sufficiently  good  quality  to  stand 
traffic,  and  must  have  a  power  of  resisting 
wear  equal  to  that  of  plate  asphalt. 

For  bedding  tramway  rails,  the  mixture 
must  consist  of  96  per  cent  of  asphalt  mastic, 
2.5  per  cent  of  lake  asphalt,  and  1.5  per  cent 
of  tar. 

Asphalt  mastic  for  expansion  joints  (be- 
tween the  roadway  and  the  curb)  must  be  pre- 
pared from  natural  asphalt,  artificial  (tar) 
products  being  prohibited. 

Tar  dressing  for  jointing  the  blocks  in  wood 
paving,  filling  up  the  joints  and  facing  the 
pavements  when  laid,  must  consist  of  87.2  per 
cent  of  Trinidad  asphalt,  8.8  per  cent  of  vase- 
line oil  and  4  per  cent  of  rosin. 

(e)  Edging  Stones. 

The  carboniferous  limestone  should  be  ob- 
tained from  a  good  quarry,  and  must  not  be 
brittle^  exhibit  white  veins,  open  fissures  or 
salt  cavities.  Bedding  planes  must  be  few  in 
number,  and  not  situated  nearer  than  8  cm. 
(preferably  5  cm.)   from  the  head  or  base. 

The  stones  must  be  made  exclusively  from 
sawn  slabs,  the  four  lateral  surfaces  being 
dressed  smooth  and  the  ends  adapted  to  fit 
closelv  together. 

(f)'    Sand. 

The  sand  must  be  as  pure  as  possible,  free 
from  gravel,  clay,  peat,  or  other  impurities 
and  extraneous  soil. 

(g)     Clay. 

The  clay  must  be  firm  and  tough,  as  free  as 
possible  from  sand,  plant  roots,  rushes,  dung, 
gravel,  shells,  etc. 

(h)     Shells. 

Tlie  shells  must  not  be  washed. 

II.      -\RTIFICI.\L    PRODUCTS. 

(a)  Blast-furnace  slag. 

Slag  blocks  should  be  of  equal  dimensions 
on  the  diametrically  opposite  sides.  These 
blocks  measure  20  cm.  long,  9  cm.  wide  and 
12%  cm.  high,  or  23,  9  and  10  cm.,  respective- 
ly. The  surface  must  be  quite  smooth,  with- 
out bubbles,  holes  or  appreciable  concretions. 
The  ribs  on  the  head  surface  or  base  should 
be  cut  away  on  the  slope.  A  certain  number 
of  half-length  blocks  must  be  supplied  for 
bonding.  The  color  should  be  white  or  slight- 
ly reddish,  the  use  of  brown  or  bluish-black 
blocks  is  prohibited.  The  specific  gravity  is 
not  to  be  less  than  a  certain  minimum  (lower 
values  implying  too  many  cavities  in  the 
blocks). 

(b)  Cement. 

The  latest  specifications  prescribe  Portland 
cement  of  the  slow-setting  type,  a  period  of 
not  less  than  4  hours  and  not  more  than  8  be- 
ing required  to  elapse  between  mi.xing  and 
complete  setting.  The  testing  is  to  be  per- 
formed in  accordance  with  instructions  issued 
by  the  authorities :  and  the  cement  must  con- 
form to  the  conditions  laid  down  in  the  Ger- 
man Standard  Specification  for  Taking  Deliv- 
ery and  Testing  Portland  Cement  (December. 
1909)  in  so  far  as  specimens  must  be  tested 
after  hardening  in  the  air  and  under  water, 
respectively. 

Moreover,  in  point  of  constancy  of  volume, 
the  cement  must  pass  the  boiling  test  and  the 


Le  Chatelier  test  (maximum  expansion  10 
mm.). 

Cement  of  abnormal  chemical  composition 
is  liable  to  be  rejected  by  decision  of  the  au- 
thorities. 

The  specific  gravity  of  Portland  cement 
must  not  be  less  than  3.10  after  calcination. 

Portland  cement  must  be  stored  in  the 
works  for  at  least  a  month. 

Portland  cement  must  be  the  product  of  a 
manufacturing  process,  and  must  not  contain 
any  natural  cement,  ground  slag  or  other  ad- 
mixtures. It  must  be  delivered  in  casks  or 
bags,  which  are  suitably  sealed  and  liear  the 
mark  of  the  manufacturer. 

Flagstones   (for  sidewalks,  etc.). 

The  flags  are  made  of  basalt  or  Quenast 
chippings  and  cement,  and  measure  3<.ix30x5 
cm.,  with  slanting  ribs. 

Breaking  Test :  The  flags,  when  mounted  in 
a  horizontal  position  on  two  knife  edges,  20 
cm.  apart  between  centers,  and  subjected  to 
central  loading,  must  exhibit  a  resistance  to 
rupture  of  at  least  40  kilos  per  sq.  cm.  of 
measured  cross  section.  The  test  must  be  ap- 
plied to  the  flags,  both  in  the  dry  state  and 
saturated  with  water;  and  the  mean  of  6  tests 
is  to  be  taken. 

Resistance  to  Wear :  The  reduction  in 
height  sustained  by  a  test  piece  measuring  6x6 
=  36  sq.  cm.,  must  not  exceed  0,5  cm-  after 
being  subjected  for  15  minutes  to  the  abrasive 
action  (under  a  pressure  of  0.6  kilo  per  sq. 
cm.)  of  a  rotary  disc  running  at  a  speed  of 
30  revolutions  per  minute.  20  grms.  of  No.  3 
Naxos  emery  being  introduced  under  the  test 
pieces  after  every  22  revolutions.  The  mean 
of  2  tests  is  taken  as  the  value. 

.Absorption  of  Water:  The  amount  of  water 
absorbed  by  the  specimen  after  being  com- 
pletely dried  and  then  immersed  under  water 
for  4  times  24  hours  must  not  exceed  16  per 
cent  of  the  original  volume. 

Impact  Test :  Flags  of  the  foregoing  di- 
mensions, bedded  in  sharp  sand  in  a  recep- 
tacle, should  stand  the  impact  of  a  tup  weigh- 
ing 10  kilos  and  allowed  to  drop  from  a  height 
of  at  least  20  cm.,  this  height  being  attained 
gradually. 

(c)     Bricks. 

Clinker  paving  with  hard-burned  bricks. 

Dimensions :  The  smallest  dim.ensions  spec- 
ified for  clinkers  are :  19.5x8x4.8  cm.,  the 
bricks  to  be  of  equal  size  on  both  sides,  with 
a  margin  of  2.  3  and  4  per  cent  in  length, 
breadth  and  thickness,  respectively. 

For  the  purpose  of  affording  recognition  of 
the  so-called  Rhine  clinker  bricks,  the  Chair- 
man of  the  Dutch  Brickmakers"  .Association 
has  petitioned  the  Administration  ("Water- 
staat"  Department)  to  amend  the  General 
Specification  b.v  fixing  the  minimum  dimen- 
sions at  16.5x7.8x4.7  cm.,  which  dimensions  are 
ilready  permitted  in  a  number  of  building 
plans. 

In  other  specifications  the  minimum  dimen- 
sions are  fixed  at  20x8.5x5,  and  19.5x8.-5x4.8 
cm. 

Characteristics :  The  bricks  must  be  well 
moulded,  thoroughly  baked,  of  uniform  hard- 
ness all  through,  and  heated  to  sintering  (in 
the  event  of  merely  slight  sintering,  all  warped 
bricks  must  be  thrown  out).  They  must  be 
free  from  cracks,  gravel  or  particles  of  soil, 
be  sharply  resonant,  and  not  brittle.  No  signs 
of  vitrification  should  be  visible.  No  faulty 
bricks,  those  from  the  openings  in  the  kiln 
or  with  burned  or  white  ends,  will  be  accepted. 

In  some  instances  it  is  prescribed  that  the 
bricks  shall  he  made  of  alluvial  clay  and  sorted 
out  according  to  color  and  hardness. 

Crushin.g  Stren.gth :  The  prescribed  mini- 
mum ranges  from  335  to  500  kilos  per  sq.  cm. 
the  higher  figure  being  now  more  frequently 
demanded.  In  the  case  of  warped  clinkers,  a 
crushing  strength  of  500  to  700  kilos  per  sq. 
cm.  is  required. 

Water  .Absorption  :  After  being  thoroughly 
dried  and  then  immersed  in  ^^'ater  for  3  times 
24  hours,  the  bricks  must  not  absorb  more 
than  10  per  cent,  by  volume,  of  water.  This 
proportion  may  also  be  reduced  to  9..")  or  9 
per  cent  and  even  to  5  per  cent,  the  com- 
mittee mentioned  above  being  of  opinion  that 
10  per  cent  is  too  high. 
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Rhine  clinker  bricks  for  sidewalks  are  occa- 
sionally exempted   from  this  clai'se. 

"Iron   Bricks"    (blue  brick). 

Iron  bricks  must  not  exhibit 'any  mixture  of 
colors  on  the  surface  of  fracture,  but  must 
be  of  uniform  dark  blue  color  throughout, 

(d)  Ballast  (rubble)  :  The  dimensions  of 
lumps  of  ballast  for  making  a  regular  founda- 
tion layer  for  roadways,  must  not  be  less  than 
half-brick  size;  but  when  used  as  a  facing 
material,  they  must  be  broken  to  4-")  cm.,  4-6 
cm.  or  3-{)  cm. 

The  ballast  must  not  be  contaminated  with 
potsherds,    dust,    street   refuse,    or    other   sub- 


stances; and  if  derived  from  old  buildings, 
must  be  free  from  mortar. 

For  foundations,  the  prescribed  degree  of 
hardness  is  that  known  as  '"boerengrann" ;  and 
in  the  case  of  facing  ballast,  that  known  as 
"hardgrann."  It  is  also  prescribed  that  the 
ballast  must  either  be  made  entirely  from  clin- 
ker, or  half  clinker  and  half  "hardgrann" 
brick.  (It  should  be  noted  that  "hardgrann" 
brick  is  more  lightly  baked  than  clinker,  "boer- 
engrann" in  turn  being  strongly  baked  than 
"hardgrann.") 

Cinders  must  be  delivered  in  fragments 
measuring  3-5  cm.  free  from  ashes,  unburned 
coal  or  extraneous  materials. 


III.      TIMBER. 

(a)  Wood  Blocks;  Australian  hardwoods 
must  be  true  to  the  sample  submitted,  and 
measured  20  cm.  in  length,  T.5  cm.  in  width 
and  10  cm.  in  height.  The  blocks  must  be  cut 
so  that  the  head  surfaces  area  cross  the  grain, 
the  fibres  running  in  the  direction  of  the 
height.  They  must  be  sawn  to  rectangular 
shape,  and  of  the  correct  height  and  breadth ; 
they  must  be  dry,  undamaged,  free  from 
cracks,  large  knots,  heart  and  sap  wood,  rosin 
cavities,  and  rot  (wet  or  dry).  The  timber 
must  have  been  at  least  one  year  in  stock  in 
Europe. 
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The  Sewers  of  Indianapolis,  Ind.,  and 
Future  Imorovements. 

Contributed  by  H.  G.  Hawekotte,  Engineer, 
Department   of   Sewers. 

The  City  of  Indianapolis  is  located  about 
720  ft.  above  sea  level,  has  a  population  of 
255,000  people  and  covers  an  area,  within  its 
present  boundaries,  of  33.52  square  miles. 

White  River  flows  from  north  to  south 
through  its  western  portion,  draining  about 
1,700  square  miles  and  having  a  summer  flow 


hope  in  a  few  years  to  transform  the  cess- 
pool of  filth  and  disease  into  the  beautiful 
stream  that  our  fathers  still  recall. 

Tlirough  the  northern  end  of  the  city  flows 
the  picturesque  Fall  Creek,  with  a  drainage 
area  of  about  312  square  miles  and  a  sum- 
mer flow  of  about  20  cu.  ft.  per  second.  Fall 
Creek— once  a  wild  irregukir  stream,  has  been 
beautified  by  magnificent  bridges,  walls  and 
boulevards. 

Through  the  southern  portion  of  the  city 
flows  Pleasant  Run,  a  stream  of  approximate- 
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.  of  approximately  800  cu.  ft.  per  second.  It 
was  at  one  time  a  navigable  stream  as  far  as 
Indianapolis,  and  old  inhabitants  remember  the 
steamboats  that  landed  at  West  Wasliington 
St.  Owing  to  the  character  of  its  bottom 
White  River,  while  still  classed  by  the  gov- 
ernment as  a  navigable  stream,  is  now  within 
the  city  limits  a  sluggish  stream,  foul  with 
sewage ;  so  foul  that  fish  cannot  live  in  it 
and  now  in  such  condition  that  the  State 
Board  of  Health  has,  in  accordance  with  re- 
cent legislative  action,  ordered  the  city  of  In- 
dianapolis to  abate  the  nuisance.  Steps  are 
•now  being  taken  looking  toward  the  piirifica- 
tion  and  disposal  of  the  city's  sewage  and  we 


ly  00  ft.  in  width,  with  practically  no  summer 
flow. 

Pogues  Run  flows  southwestwardly  through 
the  city,  with  a  summer  flow  that  is  very 
small.  This  stream  is  walled  for  about  three- 
quarters  of  a  mile  through  the  city.  It  trav- 
erses the  railroad  district,  passes  under  Union 
Station,  and  several  buildings,  and  finds  its 
way  into  White  River  south  of  the  city  limits. 
At  its  northern  end  it  is  a  picturesque  stream, 
its  banks  beautified  where  it  traverses  the 
parks,  but  it  is  transformed,  as  it  continues 
through   the  city,  into  a   foul,   unsightly  ditch. 

It  formerly  overflowed  its  banks  and  caused 
much   damage   but   with   the   practically   com- 


pleted sewerage  system,  this  is  a  thing  of  the 
past. 

The  topography  of  the  city  is  rather  flat 
excepting  a  sudden  rise  at  its  eastern  end  and 
numerous  ravines  and  some  undulating  ground 
in  the  northeast. 

The  subsoil  is  principally  sand  and  gravel. 
South  and  east  of  Pogues  Run,  the  soil  con- 
tains a  large  amount  of  clay. 

The  water  supply  is  furnished  by  the  In- 
dianapolis Water  Co.,  a  private  corporation. 
Water  was  formerly  furnished  from  deep 
wells,  but  since  about  ISWti  the  city's  supply 
has  been  obtained  from  White  River  at  a 
point  about  ten  miles  north  of  the  city,  con- 
veyed in  an  open  canal  to  an  elaborate  sys- 
tem of  covered  filters  from  which  it  is 
pumped  into  the  mains. 

The  consumption  of  water  for  the  year  end- 
ing Dec.  31,  1911,  was  at  the  rate  of  19,000,000 
gals,  iier  day,  supplied  to  a|)proximatcly  180,- 
M(Mi  people,  making  about  100  gals,  per  capita, 
using  city  water.  The  remainder  of  the  popu- 
lation use  water  from  individual  driven  wells. 

It  is  interesting  to  retrace  our  steps  to  the 
early  days  and  note  the  progress  of  the  sewer- 
age system  of  the  city  of  Indianapolis.  The 
first  .system  of  sewers  was  mapped  out  and 
recommended  for  adoption  in  1870  by  Mr. 
Moses  Lane,  an  engineer  of  eminent  ability. 
This  system  was  complete  in  so  far  as  the 
needs  of  the  city  were  concerned  at  that  time. 
The  city  then  covered  approximately  5.10 
square  miles  and  had  a  population  of  about 
48,000   people. 

Mr.  Lane  made  a  very  comprehensive  re- 
port as  a  result  of  his  investigations.  One 
of  the  questions  considered  by  him  was  the 
sewering  of  Pogues  Run  but  on  account  of 
the  cost,  he  advi>ed  against  the  move  ai 
that  time.  He  reconnncndcd  the  combined 
system  of  sewers  with  an  outlet  sewer  8  ft. 
in  diameter  emptying  into  White  River  at 
Kentucky  Ave. 

This  outlet  was  later  extended  as  the  river 
changed  its  course.  It  is  now  intercepted  by 
the  Main  Interceptor,  but  in  times  of  heavy 
rain,  empties  its  contents  into  a  foul  pool, 
more  than  500  ft.   from  the  water's  edge. 

Extensions  were  made  to  this  system  as 
time  went  on  and  the  city  grew  to  larger  pro- 
portions and  it  became  evident  that  there  was 
need  for  the  adoption  of  a  much  larger  and 
more  comprehensive  system  of  sewers  for  the 
city  of  Indianapolis. 

About  the  year  1891  the  Commercial  Club 
of  the  city  employed  John  V.  Coyner,  a  local 
engineer  and  a  man  thoroughly  acquainted 
with  the  needs  and  conditions  of  the  city,  to 
make  a  report  on  the  city  sewers  and  make 
recommendations  as  to  the  oeeds  of  a  larger 
and  more  comprehensive  system.  In  his  re- 
port. Mr.  Coyner  covered  the  ground  thor- 
oughly and  like  Mr.  Lane,  he  discussed  the 
question  of  sewering  Pogues  Run  and  ridding 
the  city  forever  of  an  objectionable  stream. 
He  recommended  strongly  that  this  be  done. 
Nothing  came  of  these  recommendations,  how- 
ever. 

In  1892  the  Board  of  Public  Works  took 
up  the  question  of  a  new  system  of  sewers. 
I  quote  from  the  annual  report  of  1893 : 
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Conscious  of  the  magnitude  and  cost  of  a 
larger  and  more  complete  system  now  needed 
by  the  city,  and  realizing  the  importance  of 
adopting  a  correct  sewerage  system  adequate 
to  the  needs  of  a  population  of  250,000  persons, 
the  Board  determined  it  could  not  afford,  in 
view  of  the  vast  expenditures  to  be  made,  before 
the  system  could  be  completed,  to  go  into  the 
matter  without  first  seeking  the  counsel  and 
advice  of  a  consulting  engineer  of  high  au- 
thority  on   this   subject. 

Accordingly  on  Feb.  12,  1892,  the  services 
of  Mr.  Rudolph  Hering  -were  secured  by  the 
Board.  Preliminary  to  his  visiting  the  city 
and  entering  into  details  of  designing  a  sewer- 
age system  for  Indianapolis,  extensive  surveys 
of  the  city  and  adjacent  territory  were  made 
by  Mr.  H.  -A.  Mansfield,  then  city  engineer. 
The  population  at  this  time  was  about  106,000 
people  and  the  city  had  an  area  within  its 
boundaries  of  about  fifteen  square  miles. 

Mr.  Hering  went  into  considerable  detail  in 
his  report  as  to  the  probable  increase  in  pop- 
ulation of  the  city  and  the  necessary  require- 
ments of  the  sewerage  system  as  far  ahead 
as  the  year  1920. 

The  growth  of  the  city  of  Indianapolis  has 
been  marvelous  and  has  far^  exceeded  Mr. 
Hering's  calculations.  He  estirnated  that  In- 
dianapolis would  have  a  population  in  1920  of 
243,000  people.  And  at  this  writing  (Jan., 
1912)  the  population  is  255,000. 

Mr.  Hering's  report  showed  a  careful  con- 
sideration of  the  existing  conditions  as  he 
found  them  and  a  thorough  investigation  as 
to  the  requirements  of  a  sewerage  system  for 
the  future. 

The  system  as  outlined  by  Mr.  Lane  had 
been  completed  and  enlarged  until  many  of 
the  sewers  then  in  existence  were  overtaxed. 
Then,  too,  Mr.  Lane  had  figured  the  capacities 
of  the  sewers  based  on  a  rainfall  of  iVz  ins. 
per  hour. 

Mr.  Hering  made  a  tabulation  of  the  heav- 
iest rainfalls  in  and  near  Indianapolis  com- 
prising all  storms  exceeding  1  in.  of  rainfall 
per  hour  and  covering  a  period  of  20  years 
from  1871  to  1891.  During  this  time  he  found 
there  had  been  recorded  in  Indianapolis  twen- 
ty-nine storms  of  one  inch  per  hour  and  eight 
storms  of  over  two  inches  per  hour  and  one 
storm  of  5.76  inches  per  hour.  The  heaviest 
downpours  have  been  in  June,  July  and  Au- 
gust, when  the  ground  is  dry  and  warm, 
mucii  of  the  water  that  falls  is  absorbed  by 
it  or  evaporated  over  the  large  irregular  sur- 
faces of  vegetable  and  porous  soil  When  the 
surface  is  improved  and  made  impervious  and 
smooth  by  being  transformed  into  roofs  and 
pavements,  no  rain  water  will  soak  away 
and  only  a  small  portion  will  evaporate,  con- 
sequently a  much  larger  quantity  will  flow  off 
and  require  much  larger  means  in  the  way  of 
artificial  water  courses  than  before  the  mi- 
provement. 

In  view  of  the  above,  Mr.  Hering  deemed 
it  advisable  and  proper,  in  proportioning  the 
drainage  system  of  the  city,  to  assume  a  maxi- 
mum rainfall  of  .3  ins.  per  hour. 

Experience  has  demonstrated  that  this  is 
not  excessive.  The  sewers  built  under  the 
Lane  system,  based  on  a  maximum  rainfall 
of  1%  ins.  per  hour,  are  now  overtaxed. 
This  is  extremely  unfortunate  as  these  sewers 
traverse  the  business  district  of  the  city  where 
basements  are  used  for  storage  and  much 
damage  results  in  times  of  heavy  rains. 

It  is  not  uncommon  for  the  contents  of  the 
sewers  to  rise  6,  8  and  even  10  ft.  in  the 
manholes  during  heavy  rains.  There  is  no 
remedy  for  this  condition,  except  construc- 
tion of  larger  sewers  or  relief  sewers,  or,  if 
Pogues  Run  be  eventually  sewered  at  low 
enough  level,  overflows  may  be  provided  into 
the  Pogues  Run  sewer. 

Mr.    Hering.   in    recommending  a  combmed 

system   for  Indianapolis,  reported  as  follows : 

There     are     two    general    ways    of    collecting 

sewage    and    bringing    it    to    the   point    where    it 

Is  to  be  disposed  of. 

One    way    is    to    have    a    separate    system    of 

pipes  into  which  nothing  but  sewage  is  allowed 

to    enter;    the    other   is    to    combine    the    sewage 

and    rain    water   into    a    single    system    of   pipes. 

From    a   sanitary   point   of   view,    there   is   no 


preference  of  one  system  over  the  other  if 
the  work  is  properly  built.  The  selection  should 
be  based  alone  on  economical  conditions.  Where 
rain  water  must  be  carried  under  ground  from 
extensive  districts,  closely  built  up  and  where 
the  purification  of  the  sewerage  is  not  neces- 
sary, the  combined  system  is  less  expensive. 

Where  the  rain  water  can  be  allowed  to  flow 
over  the  surface  in  shallow  channels  or  where 
the  sewage  requires  pumping,  the  separate 
system   is   preferable. 

In  the  city  of  Indianapolis,  the  territory  is 
mostly  quite  flat  and  the  rainfalls  are  heavy, 
both  of  which  conditions  make  it  necessary  to 
relieve  the  streets  from  storm  water  as  much 
as   to  relieve  the  buildings  of  foul  water. 

Nearly  every  street,  therefore,  requires  an 
underground  provision  for  rain  water  removal 
and.  as  there  is  no  objection  to  the  combina- 
tion, owing  to  the  absence  of  pumping  or  ex- 
pensive purification,  the  combined  system  of 
sewerage  should  be  adopted  for  the  entire 
city.* 

The  system  of  main  sewers  as  outlined  by 
Mr.  Hering  is  now  complete. 

Pogues  Run  is  still  the  unsightly  stream 
flowing  through  the  heart  of  the  city.  The 
question  of  constructing  a  sewer  in  its  bed 
is  again  being  agitated ;  this  time,  however, 
as  a  probable  necessity  in  the  scheme  of 
track  elevation. 

Mr.  Hering  outlined  a  system  of  sewers 
briefly  described  as  follows :  The  main  sew- 
ers were  to  empty  into  White  River,  Fall 
Creek,  Pogues  Run  and  Pleasant  Run,  ac- 
cording to  the  location  of  the  several  dis- 
tricts drained  by  these  streams.  He  provided 
for  a  Main  Interceptor,  beginning  at  White 
River  west  of  West  Street,  at  a  point  about 
two  miles  south  of  Washington  St. — the  main 
thoroughfare — and  extending  north  and  east. 
This  interceptor,  or  rather  its  extension,  the 
Fall  Creek  Interceptor,  extends  along  the 
north  bank  of  Fall  Creek  and  intercepts  the 
sewers  of  the  district  as  far  north  as  38th  St. 
and  eventually  as  far  north  as  54th  St.  This 
is  by  far  the  largest  district  in  the  city.  The 
Main  Interceptor  is  6  ft.  in  diameter  at  its 
mouth  with  a  grade  of  0.10  per  cent  at  its 
mouth. 

The  Pleasant  Run  Interceptor  empties  into 
White  River  at  Southern  Ave.,  which  is  the 
south  corporation  line,  and  runs  in  a  north- 
easterly direction  along  the  north  bank  of 
Pleasant  Run.  It  is  3  ft.  in  diameter  at  its 
outlet  with  a  grade  of  0.20  per  cent.  Its 
present  termination  is  Keystone  Ave.,  at  which 
point  it  is  24  inches  in  diameter.  The  plan 
contemplates  extending  the  interceptor  for  a 
distance  of  about  six  miles  to  Irvington,  at 
the  extreme  eastern  corporation  line. 

The  Main  Interceptor  and  the  Pleasant  Run 
Interceptor  with  their  extensions  and  connec- 
tions intercept  all  the  sewers  east  of  White 
River. 

The  West  Indianapolis  Sewer  empties  into 
White  River  at  a  point  west  of  Harding 
St.  at  a  point  about  three  miles  south  of 
Washington  St.  This  sewer  is  properly  not 
an  interceptor.  It  is  semi-circular  at  its 
niouch,  being  12  ft.  8  ins.  wide  by  6  ft.  4  ins. 
high,  with  a  grade  of  0.04  per  cent. 

North  of  Washington  St.  it  serves  as  an  in- 
terceptor for  the  sewers  in  the  streets  run- 
ning east  and  west,  whose  overflows  empty 
into  White  River.  This  sewer  will  have  to 
be  intercepted  at  some  point  near  its  mouth 
in  connection  with  a  future  sewage  disposal 
plan. 

The  Ray  St.  sewer  is  at  present  daily  emp- 
tving  sewage  into  White  River.  This  sewer  is 
intercepted  by  the  Main  Interceptor  at  a  point 
about  onc-ha'lf  mile  from  its  mouth.  This 
sewer  will  also  have  to  be  intercepted  at  its 
mouth  in  connection  with  the  disposal  plan. 

The  question  of  sewage  disposal  is  now 
under  consideration  and  the  preliminary  steps 
are  being  taken  to  f  nally  decide  upon  a  plan 
best  adapted   for  the   city  of  Indianapolis. 

•Note. — This  conclusion  was  undoubtedly  wise 
at  the  time.  We  are  now  confronted  by  this 
■■expensive  purification,"  however,  the  details 
of  which  will  furnish  the  subject  of  a  future 
paper. 


The  Destructor  System  of  Refuse  Dis^ 

posal   Recommended  for   Newark, 

New  Jersey — By-products  and 

Power    Utilization. 

.An  investigation  recently  was  made  by  J- 
C.  Hallock,  Deputy  Chief  Engineer,  and  F. 
O.  Runyon,  Consulting  Engineer,  for  the 
purpose  of  determining  the  most  suitable 
method  of  disposing  of  the  municipal  refuse, 
including  street  sweepings,  of  the  city  of 
Newark,  New  Jersey. 

The  methods  of  which  a  comparative  study 
was  made  are  dumping,  reduction,  cremation, 
incineration  and  destruction.  A  perusal  of 
the  advertising  literature  of  these  different 
systems  and  an  examination  of  the  published 
reports  of  operation  of  the  various  named 
plants  brought  to  light  so  many  contradictory 
statements  that  it  was  deemed  necessary  ot 
make  personal  inspection  of  the  various  types 
of  disposal  plants  in  order  to  determine  the 
merit  from  an  economic  and  sanitary  stand- 
point of  the  published  claims  and  statements. 
Accordingly  the  investigators  visited  the  ci- 
ties of  Minneapolis,  Milwaukee,  Chicago,  Co- 
lumbus (O.),  Cleveland.  Buffalo,  Rochester, 
Westmount,  Quebec,  West  New  Brighton. 
New  York  City,  and  Scranton  (Pa.),  and  in- 
spected the  disposal  works  in  those  cities.  As 
a  result  of  the  studies  made  municipal  collec- 
tion of  mixed  refuse,  and  the  construction 
and  operation  of  four  municipally  owned  de- 
structor plants  with  power  station  auxiliaries 
were  recommended.  Two  of  the  plants  are 
to  have  a  capacity  of  200  tons  per  24  hours, 
and  the  other  two  plants  300  tons.  The  mat- 
ter here  given  is  abstracted  from  the  report 
made  by  the  investigators. 

.\DVANT.\GES     AND     DISADVANTAGES     OF     THE     DE- 
STRUCTOR   SYSTEM. 

The  destructor  system  comprises  the  burn- 
ing of  ashes,  rubbish  and  garbage  at  tempera- 
tures between  1250°  and  2240°  F.,  and  the 
use  of  artificial  draft  as  a  necessary  adjunct 
to  a  high  rate  of  combustion.  This  system 
is  generally  favored  where  it  is  desired  io 
utilize  the  power  developed  by  the  refuse  con- 
sumed, but  it  should  be  kept  in  mind  that  the 
utilization  of  surplus  heat  is  of  secondarj' 
consideration  and  that  the  primary  object  of 
mixed  refuse  destruction  is  to  cotripletely  re- 
duce the  material  to  an  innocuous  clmker. 

Although  this  utilization  of  heat  often  re- 
duced the  cost  of  upkeep  of  plant,  it  should 
nevertheless  be  remembered  that  the  princi- 
pal result  obtained  in  this  system  is  a  sani- 
tary one,  affording  complete  destruction  of 
germ  life,  in  all  classes  of  refuse  with  entire 
absence   of   objectionable    odors. 

The  disadvantages  are  few  and  mainly  due 
to  improper  design  and  a  faulty  administra- 
tion. The  claim  is  sometimes  advanced  by 
engineers  that  the  hauling  of  all  refuse  to- 
the  plant  is  one  of  its  disadvantages,  but  we 
hold  that  this  is  more  than  counter-balanced 
by  the  fuel  value  of  the  ash  and  combustible 
waste  in  the  destruction  of  the  garbage.  For 
excessive  hauls,  where  the  expense  of  hauling 
the  ash  alone  exceeds  the  cost  of  fuel  deliv- 
ered at  the  plant  their  contention  is  correct, 
but  where  the  haul  to  the  plant  is  as  costly 
as  that  to  a  dumping  ground  or  where  it  is 
practicable  to  maintain  several  plants  and 
thereby  reduce  the  length  of  haul,  this  argu- 
ment cannot  be  upheld. 

Another  objection  urged  against  the  de- 
structor system  is  the  necessity  of  expert  fire- 
men, the  stoking  of  refuse,  having  wide  var- 
iations as  a  fuel,  requiring  the  exercise  of 
greater  skill  and  judgment  than  is  the  case 
in  the  stoking  of  coal  of  uniform  heating 
value.  In  our  opinion  this  argument  is  fal- 
lacious and  based  upon  a  very  low  concep- 
tion of  the  grade  of  intelligence  possessed  by 
the  competent  stoker  of  boiler  fires  who  in 
addition  to  his  duties  in  stoking  is  required 
to  maintain  a  uniform  pressure  of  steam  and 
a  stationary  water  line. 

The  advantages  of  this  system  of  refuse 
disposal  are  many  and  have  been  most  forc- 
ibly impressed  upon  us  by  inspection  of  the 
various  types  of  plant. 
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We   l,st  in   the   foUowng  the   principal   ad-  place  >n  the  concrete  "-rk^^.^i^^'^e  fine  dust  J;fll^,^g^''^^^rt^^^^^^^^^ 
vantages:     (1)   The  destruction  of  all  orgamc  from    the    <?ombusUon    chambers     whch    has  °^^    ''^^\^,;fj^^^i\    \,,d    economically    collect 
matter  in  an  absolutely  sanitary  manner;   (2)  been  «tens,vely  ennplo  .xl  m  othe    c.Ues  as  a  ^o^e    ^a                  y            ^             ^^^                 ^^ 
,t   permits   the   destruction   of  the  ashes    rub-  surfacing  for  cement  s.devsalks   and  walls.  it^s^i^^^    ;:ollect.on,    by    making    such    service 
bish,   garbage   and  street  sweepings    reducing  power  utilization.  ^            ^^  ^^^   ^^^-^^   ^f  ^he   Street   Cleaning 
all   to  an   innocuous  clinker;    (3)    the   fuel  is  Having  selected  the  type  of  plant  which  is  Department      Additional   wagons,   appropriate 
supplied    by    the    ashes,    rubbish     and    street  ^^^j  suitable  from  a  sanitary  standpoint   for  -^^   ^j^^  ^^^  jyp^  j^  ^i^^.  ^^-ork  in  hand,  could 
sweepings;    (4)    the   heat   generated    m    com-  jjj^  requirements  of  the  city,  it  then  becomes  ^^    purchased,    the    teams    and    drivers    hired 
bustion   at   high   temperatures   can   be   "t'l'^^°  necessary  to  consider   the   best   application   of  j^^   ^j^^   j^y   pY   week   and   the   supervision   of 
in    the   production    of   power    from    which    an  ^^^  power  produced  by  such  a  plant.     Before  ^j^^    collection    placed    under    the    foremen    of 
income   may   be   derived.     A    revenue   can   be  jj^j^    ^^„    ^^    determined    it    is    necessary    to  ^^^     Street     Cleaning     Department     in     their 
obtained   from  the  sale  of  the  clinker;    (5)    a  j^^^^  jj^g   amount  of  power  capable  of  being  various    districts.      Cans    placed    on    the    curb 
city    can    operate    more    than    one   plant   with  produced   by   this    method   of    refuse   destruc-  ^^^,j   ^^   ^^^^   ^^   1,q|,_1    (),£    street    sweepings 
economy,  which   is  not  feasible  m  the   reduc-  jj^j^  instead   of   having   them   piled    in    the   gutter, 
tion   system.      This   permits   of   shorter    hauls  j^,  West  New  Brighton,  N.  \.,  where  most  ^^^  ^^^^^  sweepings  could  be  collected  in  the 
and   reduces   the   risk   of   interference   by   hre  accurate  measurements    and    records    of   plant  ^^^^  wagon  at  the  same  time  with  the  house- 
or  the  failure  of  a  part  of  the  equipment;   (b)  performance   have   been   kept,    the   heat   value  ^^^^   refuse      The   hours   of   collecting   refuse 
separate    collections    are    not    necessary;     (i)  ^^,   months   for  a  period  of  one  year  showed  ^^^   ^j   sweeping  certain   streets   in   a   district 
the   class   of    labor   required   in   the   operation  variation   from  3,600   to  4,750  B.   T.   U.  s  per  ^^^j^  ^^  ^^  co-ordinated  as  to  make  the  two 
of  the  plant  is  not  as  skilled  as  that  required  pound   of  refuse.     In   Milwaukee  the   guaran-  practically    a    single    operation    and    both    be- 
in  the  reduction   system;    (8)   the  cost  of  re-  j^^j     evaporation    per    pound    of    refuse    de-  ^        under    the    supervision    of   a    single   per- 
newals    and    repairs    is    considerab  y    smaller  ^jroved   was   1.1    lbs.   and   the  test   made  pro-  ^^^    ^.^^^jj   undoubtedly   tend   toward   an    im- 
than   in    other   types   of   disposal   plants;    (i))  juced  an  evaporation  of  from  1.34  to  1.4o  lbs.  proved  appearance  of  the  streets.     This  elim- 
the    plant    mav    be    located    in    the    center    ot  j^^    Westmount,    Canada,    an    evaporation    ot  j^ates    the    necessity    for    separate    inspectors 
the    city    without    creating    nuisance,    experi-  j  ^g  jj^g    j^  2.II  lbs.  per  pound  of  refuse  was  ^^^   retuse   collection,   would   not  over-burden 
ence   at  Westmount,   Canada,   and  West   New  obtained.      Figures    on    the    calorific   value    of  ^^^    street   cleaning   foremen,   would    decrease 
Brighton,     N.     Y.,     fully    demonstrating    this  mj^ed  refuse  vary  within  wide  limits  and  are  ^j^^   number   of   wagons   and    teams   necessary 
fact.      This    feature    makes    the    system    par-  ^^^^   ^^   l^ss   misleading  owing  to  the   vana-  .^_,    (.gmpared    wMth    having    this    work    done 
ticularlv    desirable    for    Newark    w^here    loca-  jj^,,   j^   (j^g  mixtures  burned.                           .  L.   t^^.o   separate   departments   and   places   the 
tions  within   the   city   limits   would   materially  Before   it   will  be   possible  to   forecast  with  ^^^j^.^    responsibility    for    the    removal    of    re- 
reduce  the  cost  of  hauling.  reasonable  accuracy  the  amount   of  power  to  ^^^^     .^^    j^,^,^    household    and    streets,    in 
The   location   of  a  plant   is  of   fundamental  ^^  derived   from  the   destruction   of   Newark  s  ^rie 'citv  department  and  that  wagons  in  suffi- 
importance  to  its  success  and  we  believe  that  refuse  it  will  be  necssary  to   obtain  carefully  ^j^^^^    number    for    the    heaviest    requirements 
when  a   suitable  location   is   found  the  "hjec-  deleted  samples  representing  extreme  and  av-  ^^  refuse  removal  be  purchased.     Fortunately 
tions    and    arguments    against    it    should    be  <;rage  conditions  and  subject  these  to  analysis  ^^^    season    of    heaviest    refuse    removal    does 
carefully    stated    and    fully    considered.      Op-  ^,.,^5   (ggt.     The   results   of   these  analyses  and  ^^^  coincide  with  the  heaviest  street  cleaning 
position    for    sentimental    reasons    or    through  j^gj^  ^jH  (j^g,,  ^e  used  as  a  guide  in  the  de-  ^^^.j^     <;onsequentlv    these    wagons    may    be 
ignorance  of  the  facts  involved  should  not  be  termination    of    the    evaporating    guarantees,  employed   for  both 'purposes  without   interfer- 
allowed   to    outweigh    the   economic    value    of  and    liberal    allowances    should    be    made    for  .     i^  ^^^^1^    ^j^g    ggrvice    of    either    department, 
such   a   location,   always  bearing  in  mind   the  refuse  having  lower  heat  values  than  the  tests  ^^P^    would    therefore    recommend    the    pur- 
indisputable   fact  that  plants  of  the  kind  rec-  indicate.     For  the  purpose  of  this  report  it  is  ^^^^^  ^^  ^qq  ^jggj  ^g^^,  i,ack  dump  wagons  of 
ommended  create  no  nuisance.  safe    to    assume   an    evaporation    of    one    (1)  .^  special  type  having  a  maximum  capacity  of 
The   proposition   might   be   advanced   that  a  pound   of   water   per   pound   of   mixed   refuse  4^;-,  ju    yds      These  can  be  obtained  for  $325 
conservative  plan  would  be  the  installation  of  burned.      This    is    equivalent    under    perfectly  -^    or  a  total   cost  of  $32,500. 
one  plant  to  dispose  of  the  refuse   from  one  practical   conditions  to  the  production   ot   one  '             -,       .        j,       collection    of    street 
section  of  the  city  only  and  to  base  estimates  |,„i,g,  ,„,rse  power  hour  per  30  lbs.  of  mixed  ^^g°  •  P'°^bv   the   plan   proposed   it  might   be 
as  to  the   feasibility   of  extending  the   system  refuse  burned.  S   nec^ss^'^y   '°   P"'^'^^^*^   "^^^^^^^ 
upon    the   succes,s   or   failure    of   the     experi-  Assuming    the    destruction    of    loO    tons    o  °","\?aggd  along  the  curb,  but  it  is  believed 
mental"    plant.      The    only    merit    ■"    such    a  ^f^.^g          04  hours  in  the  plants  of_200  tons  °  ''"^^^'^.^^mber   on    hand   are    sufficient    for 
plant   lies    in    the   opportunity   given    to    dem-  ^-apacity    and   the   destruction    of   22-.   tons   of  that    tne   mmmer 

onstrate  the  ability  of  a  municipal  department  refuse  in  the  plants  of  300  tons'  capacity,  the  this   purpose.               .,•■„„    „,■      ,.n,nnm,-nt 

to   economically   and    satisfactorily   administer  p^^^.g,  ^vhich   may  be  generated   is  460   boiler  The    cost    of    mamtaimng    this    equipment 

another   public   service.      No   doubt   as   to   the  b^^^g  power  and  699  boiler  horse  power,  re-  would  be   as   iollows . 

effectiveness    of   disposal    exists    in   the   minds  gpectivelv       The    total    boiler   horse    power    is,  interest  and  sinking  fund  at  6  per  cent. $1,950.00 

of   impartial   investigators,  and  the  success  of  therefore,    2..330,    which    is    equivalent    to    the       Depreciation  at  7  per  cent ""qtsOO 

similar   plants   in  England,  the   United   States  '^^l\l^,    required    for    supplying    approximate-       Repairs  and  maintenance _975^ 

and    Canada    affords    abundant    proof    of    the  ]y  5  §00.  4-amperc,  magnetite  arc  lamps.                    Total    J5,362.50 

correctness  of  their  conclusions.  On  the  oth-  "  ^'  ^-  g^t  time  the  lights  in  use  in  the  j^  previouslv  stated  in  this  report,  we  do 
er  hand,  the  results  in  one  plant,  serving  only  ^^^^^^^  ^^^  p^^^^  ^^g  ^.,g  {„„„,vs :  2.728  n^t  beheve  hat  the  operation  of  a  municipal 
a  fractional  part  of  the  community,  cannot  ,  ,  arc  lamps,  100  flaming  arc  lamps,  /  collection  svstem  will  involve  addition- 
demonstrate  beyond  ^oub  the  chance  for  ^.^  incandescent  arc  lamps,  1,971  Welsbach  ^'"g'^^gnse  "o"  ^"Pervision,  therefore  the  op- 
success  or  failure  of  the  system  compreiien  j^  erating  cost  is  that  for  teams,  drivers  and 
sively  applied.  Overhead  charges  wil  rep-  hereinbefore  mentioned  in  addi-  collectors.  Teams  and  drivers  can  be  hired 
resen    a  g^^^"  P;°P°;'  °"  f  J  f  v°rv  from  tion   to   supplying  the  power  used   in  the  de-  f^r  $,5  per   day.   and    with   two   collectors   per 

he  class  of  ;«.f""'.d«^J°>^°,7'  L^f  ^^vi^^l  ^tructor  plants  will  supply  4-ampere  magnetite  ^^agon  at  $2  per  day  each,  the  total  expense 

that  produced  m  other  districts    '""e  vvill  be  V                      ^^^^^^^^^    ^^    ^,^^    __^^,^^^j  |                            ^_^                     ^^^_  ^^^  ^.,^^ 

a  tendency  to  "Y-;  "^^l  ■'.'^^^'^l^  '  ^   ,^g  ^/^ft  arc   lamps,  flaming  arcs   in   the  same   number  ^V   g?  vear  of  313  collecting  days^    The  total 

from   sections  of  the  city    °"t""^«  '  "^,^'°"5  "  now   in   use,  60-candle  power   tungsten   lamps  ^^.^al  cost  of  this  enlargement  of  the  Street 

IS    intended    to    serve     and    in    vanous    other  "^^     .                        ,    „^|;^ber    of    incandescent  ^""aning   Department   activities   is  $287.062..50. 

roTrovide^a'baTfor  a    tir  tVd  dicdois'a  an'd  gas' lamps  now  in  service  and  still  leave  ^'^^^^   ^^^^   ^^   ,bg    year    1911    covering   this 

!     r^;^-iLS  ff^^  th<=   scope  of  a^--    ^par   r^.ifX.uf  ^^^^"M  -vice  may  be  item.ed  as  follows: 

the  system  to  include  the  entire  c.tv .  JJ^^ein  ^^  ^^^p^^^^  oper^Uon  of  the  two  sewage  |c|ven|er   o^ontrac^t^^ .................  i^Hfif, 

BY-PRODUCTS  OF  PLANTS.  pumping  plants,   light   and  power   for  all  pub-       street   cleaning   hired   teams 54,346.70 

Before  passing  to  the  subject  of  the  utiliza-  He  schools  and  city  buildings.     It_  should  not  -     ^^^^^ 

tion   of  the  steam  produced   in   such  disposal,  be    overlooked    that    this    power    is    produced          Total      ._ :i"„'',^"ho    charged 

which  requires  extended  discussion,  we  would  for   24   hours   of   the   day   and   every   day    of  The    difference    11,    ^-"^t  .'"";'    ■°^,g?''mi^gr 

Tall  attention  to  a  bv-product  of  considerable  the    vear.      This    would    make    it    possible    to  against  the  improved   service   rendered   under 

value,   i.   e.,  the   clinker,    which   is   of   such   a  dispose  of  energy  for  a  day  load  to  industrial  complete   municipal   control, 

character    as   to    make    it    almost    as    valuable  establishments.  Refuse    Destruction.— '^o    precise    statement 

as  cracked  stone  for  concrete  work.     It  is  su-  jr,    view    of   these    facts    we    would    recom-  ^f    installation    cost    of    the    four    destructor 

perior   to    the   common    clinker    residue    from  mend    the    installation    of    four    electric    light  plants  recommended  can  be  made  until  dehnite 

coal,  would  undoubtedly  be   in  great   demand  ^nd  power  stations  to  be  built   in   connection  specifications    and    plans     are     adopted,    but 

by    firms    engaged    in    general    concrete    con-  ^^.jtb  and  adjoining  the  destructor  plants.    All  f^Q^.,    a    knowledge    of    the    cost    of    existing 

.struction    work,    and    could   probably   be    sold  ^^   these   power   stations   to   be   connected   to-  plants  and  of  those  under  contract,  and  mak- 

for  at  least  50  cts.  per  cu.  yd.,  a  lower  price  „ether  bv  a  feeder  system  by  means  of  which  j^g    due    allowance    for    improved   mechanical 

than   is  now  obtained   for  this  by-product  by  ■j'bg   surplus  energy  of  any  one  will  be  avail-  appliances,    we    believe    that    a    fair    estimate 

existing    plants.      Notwithstanding    the    pros-  able  in  emergency  or  on  demand  of  any  other  ^vould  be  $1,000  per  ton  of  plant  capacity,  or 

pect  of  selling  it  for  this  purpose,  we  would  p,ant.  a    total    installation    cost   of   $1,000,000.      This 

recommend  its  use  for  grading  newly  opened  inst\ll^tion    \nd  opeR-^ting  cost.  includes    foundations,    buildings,    ramp,    stack, 

streets    across    the    meadows,    tine     resulting  r-  r      S         c    ft,=    ^^et    r^f    inctalllticr    and  destructors  and  mechanical  equipment,  boilers 

costs,   including   hauling    from   the   plants,    to  E^'J"^^'"    muncroal    refuse    co  lee  ion    svs  an       team  fitting,  but  does   not   include  land 

be     assessed     upon     the     abuttmg     property  ^^^l^'^^^,  ^^^^Zlf  ^el^^ao^^^^^^^^  Y^   f '^   t   ^Vo'  on"^f° V.   pTant 

°T"f  minor  value,  but  still  commanding  a  electric  light  and  power  plants,  follow:  the   plants    to   be   $44,400, 
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to  be  located  on  property  now  owned  by  the 
city. 

The  cost  of  maintaining  the  destructor 
plants    will   be   as    follows : 

Interest  and  sinking  fund  at  6  per  cent.$  62.664 

Depreciation   at   5  per    cent 50.00n 

Repairs  and  mantenance  at  1  per  cent. .     10,000 

Total    fixed   charges $122,664 

Labor  and  Suppties. — The  labor  at  each 
plant  will  be  divided  into  three  shifts  work- 
ing eight  hours  each  and  the  plants  will  op- 
erate 365  days  in  the  year. 

Each  shift  will  consist  of  the  following  em- 
ployes : 
Two  top  men  at  $1.60   eacli  per  day...$  3.20 

Two  stoliers  at   $2  each  per  day 4.00 

Three  clinker  men  at  $1.60  each  per  day  4. SO 

One  utility  man  at  $2  per  day 2.00 

One  engineer  at  $3.33  per  day ■.  3.33 

Total  cost  per  shift $        17.33 

Total  cost  per  plant  per  day 51.99 

Total  cost  per  plant  per  year $18,976.35 

The  number  of  employes  required  is  de- 
termined by  the  number  of  destructor  units 
■comprising  a  plant  and  as  these  units  are  of 
the  same  number  in  the  300-ton  and  200-ton 
plants  the  labor  cost  is  identical.  In  addition 
to  the  employes  enumerated  herein  would  be 
required  the  services  of  a  chief  engineer  at 
$3,000  per  year  whose  duties  would  be  evenly 
•divided  in  the  supervision  of  the  destructor 
and  electric  plants,  and  whose  salary  should 
he  charged  one-half  to  each  service.  This 
makes  a  total  annual  labor  cost  of  $77,405.40 
for  the  operation  of  the  four  plants.  Based 
•on  the  experience  of  the  Milwaukee  plant, 
the  annual  cost  of  supplies,  such  as  oil,  waste, 
•etc.,   will   be   $-5,000. 

The  total  annual  cost  of  operating  the  four 
destructor    plants    is    therefore    as    follows : 

Fixed   charges    $122,664.00 

Labor    and    supplies 82,405.40 

Total     $205,069.40 

These  plants  are  proportioned  to  handle 
the  daily  refuse  with  but  75  per  cent  of  the 
destructor  equipment  in  operation  and  have 
therefore  an  efficiency  of  but  75  per  cent. 
As  the  amount  of  refuse  to  be  destroyed  in- 
creases this  reserve  capacity  will  be  utilized 
and  no  extensions  or  additions  to  the  equip- 
ment will  be  made  unlil  the  period  is  reached 
when  the  requirements  of  the  entire  city 
necessitates  the  continuous  operation  of  15 
of  the  16  units. 

In  further  elucidation  of  this  point  we 
■would  call  attention  to  the  availability  of 
reserve  capacity  in  any  one  of  the  plants  for 
the  destruction  of  the  refuse  from  a  district 
■which  it  is  not  initially  intended  to  serve,  as, 
■for  instance,  when  the  refuse  production  for 
a  district  shall  have  exceeded  the  capacity 
•of  its  particular  plant,  or  when  in  case  of 
emergency  there  is  necessity  for  repairs  to 
one   of   the   units. 

The  initial  cost  per  ton  for  destruction 
■with  the  plants  working  at  only  75  per  cent 
•efficiency  is  74.9  cts.  When  the  plant  reaches 
an  efficiency  of  !)3.75  ].er  cent,  with   15  of  the 


16   units   operating  the   cost   per   ton    for  de- 
struction will  be  reduced  to  59.9  cts. 

In  all  of  our  discussions  when  speaking 
of  plant  capacity  we  have  referred  to  the 
builders'  ratings,  and  our  observations  and 
investigations  have  shown  that  nearly  all  de- 
structor plants  are  underrated  in  this  re- 
spect and  that  they  can  be  depended  upon  to 
destroy  substantially  greater  amounts  than 
the    guarantees    indicate. 

The  reason  for  this  is  found  in  the  lack  of 
standardization  as  to  the  plant  capacities  by 
the  builders.  They  have  built  to  the  various 
local  requirements  without  attempting  to 
reconcile  these  with  standard  side  plants,  and 
in  following  this  plan  have  been  obliged  on 
account  of  the  guarantees  exacted  to  protect 
their   interests   by   liberal   allowances. 

Electric  Plants. — We  now  come  to  the 
consideration  of  the  cost  of  installing  and 
operating  electric  plants  utilizing  the  steam 
produced  by  refuse  destruction  in  the  four 
destructor  plants  recommended.  We  have 
previously  recommended  the  installation  of 
four  electric  plants  adjoining  the  destructor 
plants. 

The  cost  of  installing  these  plants,  includ- 
ing foundations,  buildings,  steam  fittings, 
generating  equipment  and  switchboards  is  es- 
timated at  $380,200.  The  cost  of  the  neces- 
sary outside  distributing  system,  including 
overhead  and  underground  congtruction  is 
estimated  at  $;395,550,  making  a  total  cost  of 
$775,750. 

The     annual     cost    of     operation     of    these 
plants    will   be   as    follows : 
Interest  and  sinking  fund  at  6  per  cent. $46. 545. 00 

Depreciation,    5   per   cent 38,787.50 

Repairs   and   maintenance 5.000.00 

Total    fixed    charges $90,332.50 

Labor  employed  at  each  plant  and  cost  of 
same   will  be  as  follows : 

Three   operating  engineers  at   $1,200 $  3,600 

Three   electricians  at  $1.000 3.000 

Two  linemen   at   $1,000 2.000 

One  lineman's  helper  at  $730 730 

Two   trimmers  at   $730 1,460 

One   auto-truck   at    $1,000 1,000 

Total    $11,790 

The  labor  for  the  four  plants  will  there- 
fore cost  $47,160  per  year.  In  addition  there 
is  to  be  charged  one-half  the  salary  of  the 
chief  engineer  at  $3,000,  one  bookkeeper  at 
$1,200,  and  one  heavy  truck  at  $3,000,  mak- 
ing a  total  general  labor  charge  of  $.5,700  per 
year.  The  total  labor  cost  is  therefore  $52,- 
860  per  year.  Supplies,  such  as  oil  and  waste 
and  arc  lamp  supplies  and  renewals,  will 
amount   to  $21,650   per   year. 

From  the  foregoing  the  total  annual  ex- 
pense in  connection  with  electric  lighting 
plants  is  found  to  be  as  follows : 

Fixed   charges    $  90,332.50 

Labor  and  supplies 74,510.00 

Total  annual  cost  of  operation $164,842.50 

INCOME    FROM    THE    S.^LE    OF    POWER. 

As  hereinbefore  stated,  these  plants  develop 
sufficient  energy  to  supply  the  entire  street 
and  public  building  lighting  requirements  and 


for  sewage  pumping.  There  would  also  be 
available  for  sale  during  daylight  hours  ap- 
proximately 3,500  h.p.  for  which  a  minimum 
price  of  1.5  cts.  per  h.p.  per  hour  could  be 
obtained,  producing  a  financial  return  of 
$l-57,500  per  year.  In  addition  to  this  there 
is  a  surplus  power  for  night  sale  of  800  h.p. 
This  night  sale,  covering  a  period  of  four 
hours  at  4  cts.  per  h.p.  hour  would  return 
$46,720,  or  a  total  income  from  sale  of  power 
to  private  customers  of  $204,220  per  j-ear. 
.'Mthough  these  figures  are  in  themselves  con- 
servative there  can  be  no  possible  doubt  that 
customers  could  be  secured  for  at  least  50 
per  cent  of  this  surplus  power  producing 
ultra-conservative  estimated  income  of  $102,- 
110   per  year. 

COMP.^RISON     OF     ANNUAL     EXPENSE. 

Having  itemized  the  cost  of  construction 
and  yearly  operation  of  these  plants  as  a 
whole  it  is  of  interest  to  show  the  cost  for 
the  year  1911  of  the  two  services,  i.  e.,  re- 
fuse collection  and  disposal  and  public  light- 
ing as  compared  with  the  estimated  cost  of 
the  same  services  supplied  under  municipal 
operation. 

For  the   year   1911    the   expense    was: 

Scavenger    contract $191,875.00 

Scavenger  inspectors    15,163.60 

Hired  teams  street  cleaning  dept 54,346.70 

Street    lighting    270,616.59 

Public   buildings  lighting  and  power..     41.872.65 

Payroll   and    bills.    lighting   dept 7.500.00 

Coal  sewer  pumping  station 3.070.00 

Firemen  at  pumping  station 5,400.00 

Total     $589,844.54 

The  estimated  cost  of  the  same  service 
under  municipal   operation   is   as  follows: 

Fixed  charges  on   wagon  investment.  .$     5.362.50 
Hired    teams,    drivers   and   collectors..   281,700.00 
Fixed    charges    on    Destructor    invest- 
ment        122,664.00 

Payroll  and  supplies  for  Destructors..     82,405.40 
Fixed    charges    on    electric    plant    in- 
vestment          90,332.50 

Payroll  and  supplies  electric  plants...     74,510.00 

Total    $656,974.40 

This  comparison  shows  an  increase  in  an- 
nual expense  of  $67,129.86,  which  is  more 
than  offset  by  the  sale  of  power  to  private 
customers  shown,  by  a  very  conservative  es- 
timate, to  earn  $102,110,  a  'net  profit  for  the 
entire  undertaking  of  $34,980.14.  Nor  have 
we  yet  made  sufficient  mention  of  the  better 
service  in  refuse  collection  and  disposal  or 
any  mention  of  the  superior  lighting  service 
that  would  result  from  the  substitution  of 
magnetite  for  enclosed  arcs,  and  60  candle 
power  tungsten  lamps  for  the  low  powered 
incandescent   and   gas   lamps. 

Although  we  unhesitatingly  recommend  the 
installation  of  four  destructors  with  the  co- 
ordinate electric  plants,  representing  a  total 
investment  of  $1,852,650,  we  cannot  too 
strongly  urge  that  if  these  recommendations 
be  adopted,  it  be  as  a  whole  and  not  in  any 
fractional  part  of  the  same,  as  such  action 
could  noly  prove  unsatisfactory  and  expen- 
sive and  serve  no  useful  demonstrating  pur- 
pose. 
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Enlargement  and  Improvement  of  the 
Main  Canal  Sunnyside  Unit — Yak- 
ima Project,  Washington. 

■Contributed   by  E.    A.   Moritz  and  H.   W.   Elder. 

The  Yakima  Project  of  the  United  States 
Reclamation  Service  is  located  in  the  Yakima 
Valley  in  the  southern  part  of  the  state  of 
Washington.  This  project  is  divided  into 
several  divisions  or  units,  of  which  the  Sun- 
nyside Unit  is  one. 

The  Sunnyside  Unit  involves  the  irriga- 
tion of  about  100,000  acres  of  land.  A  por- 
tion of  the  irrigation  system  was  built  by 
private  capital  and  was  purchased  by  the 
Reclamation  Service  in  1906  preliminary  to 
a  proposed  more  complete  development  of 
iihc     irrigation    possibilities    of     the     Yakima 


Valley.  The  main  canal  of  this  system  was 
of  sufficient  capacity  to  supply  only  about 
60,000  acres,  and  practically  all  the  structures 
on  it  were  of  wood.  One  of  the  principal 
items  involved  in  the  complete  development 
of  this  unit  was,  therefore,  the  enlai-gcment 
and  improvement  of  this  canal  to  supply 
100,000  acres.  Its  capacity  at  the  intake  at 
the  time  of  the  Reclamation  Service  purchase 
was  about  650  c.  f.  s.  and  its  designed  cross- 
section  was:  Bottom  width  30  ft.,  depth  of 
water  6  ft.  and  side  slopes  2:1.  For  the  full 
supply  flow  at  the  intake  tlie  section  had  to 
be  enlarged  to  a  46-ft.  bottom  width,  8  ft. 
depth  and  1M!;1  side  slopes,  giving  a  capacity 
cif  1,076  c.  f.  s.  A  corresponding  increase  in 
section  was  required  over  the  full  length  of 
56  miles  of  the  canal.     Figure  1   is  a  map  of 


the   Sunnyside   Unit,   showing  the  main  canal 
and  a  portion  of  the  lateral  system. 

PLANS    FOR   ENLARGEMENT  OF    CANAL. 

As  the  existing  canal  was  designed  for  a 
much  smaller  capacity  than  was  required,  a 
complete  readjustment  of  grades  was  neces- 
sary. On  account  of  the  size  of  the  canal 
and  its  position  relative  to  the  lands  already 
under  irrigation,  it  was  impracticable  to  make 
any  radical  changes  in  elevation  of  the  water 
surface,  and,  because  of  the  elevation  at 
which  deliveries  had  to  be  made,  the  water 
.surface  could  be  lowered  only  v-ery  slightly 
at  some  points  and  for  the  most  part  it  could 
not  be  lowered  at  all  without  vitiating  the 
proper  delivery  of  ■water  to  certain  laterals. 
It   was  considered   feasible  to  raise  the  water 
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surface  about  0.25  ft.  per  irrigation  season 
for  three  seasons,  or  a  total  of  0.75  ft.  raise, 
without  doing  an  excessive  amount  of  work 
on  the  banks.  Under  these  conditions  a 
maximum  variation  of  0.75  ft.  between  exist- 


To  facilitate  the  calculation  of  seepage 
losses  an  equation  was  deuoed  which  ex- 
presses the  loss  in  a  1.000-ft.  length  of  lat- 
eral in  terms  of  the  area  served.  This  equa- 
tion is : 


Fig.    1 — Map    of    Sunnyside    Irrigation    Unit,  Yaicima     Reclamation     Project,     Washington. 


ing  and  proposed  water  surfaces  was  allow- 
able. 

There  were  a  number  of  drops  in  the  old 
canal  and  these,  together  with  the  divergence 
between  existing  and  proposed  grades,  due  to 
the  necessary  flattening  of  the  grades  for  the 
larger  canal,  made  necessary  the  introduction 
of  26  vertical  drops  m  the  enlarged  canal 
from  1.0  ft.  to  2.5  ft.  These  structures  also 
served  as  checks  to  back  the  water  up  to 
the  higher  deliveries  during  low  water  pe- 
riods   and    were    neoe.ssary    for    this    purpose. 

The  entire  scheme  for  improvement  of  the 
main  canal  involved  the  following  items:  (1) 
Construction  of  new  dam  and  headworks ; 
(2)  construction  of  drops,  culverts  and  turn- 
outs, and  (3)  excavation  of  canal  to  increase 
capacity  at  intake  from  650  to  1,076  c.  f.  s. 
and  correspondingly  throughout  its  length. 

Figure  2  is  a  view  of  the  diversion  dam  and 
intake  gates  and  Fig.  3  is  a  view  of  one  of  the 
23  concrete  drops.  All  the  drops  are  of  the 
same  type  and  vary  only  in  size  in  accord- 
ance with  variations  in  size  and  capacity  of 
canal.  The  steel  brackets  are  removable  and 
were  made  so  as  to  allow  the  passage  of  a 
floating  dredge.  The  brackets  arc  provided 
with  grooves  for  stop  planks  to  check  up  the 
water  to  any  required  height.  The  design  of 
the  enlarged  canal  and  the  excavation  there- 
for have  some  interesting  features  which  may 
be  of  interest  to   record. 

Determination  of  Capacity. — For  the  pur- 
pose of  determining  canal  capacities  there 
were  available  topography  sheets  of  the  whole 
project  with  5  and  10  ft.  contour  intervals, 
the  location  of  nearly  all  deliveries  from  the 
canal,  and  a  skeleton  of  the  main  portion  of 
the  lateral  system.  The  main  canal  is  about 
60  miles  long  and  there  are  over  200  turn- 
outs from  it.  At  the  time  this  study  was 
made  the  lateral  system  was  supplying  about 
42,000  acres  of  land  and  it  had  to  be  extended 
to  supply  about  80,000  acres  by  gravity  and 
20,000  acres  by  pumping. 

With  the  above  information  at  hand  it  was 
possible  to  determine  the  capacity  of  the 
main  canal  at  any  point  to  a  considerable  de- 
gree of  accuracy.  Beginning  at  its  turnout 
from  the  canal  each  lateral  was  traced  out  to 
its  ultimate  limit  and  a  summation  of  the 
demands  on  it  made  at  certain  intervals  until 
the  main  canal  was  reached.  The  quantity 
to  be  taken  from  the  canal  at  this  point  was 
then  known. 

Seepage  Losses. — An  application  of  1.  c.  f. 
s.  to  each  100  acres  was  allowed.  The  loss 
from  seepage  was  assumed  to  be  equivalent 
to  10  ins.  in  vertical  depth  in  24  hours  over 
the  width  of  the  water  surface. 


S  =  0.002  A'i 
Where   5  =  loss    in   c.    f.    s.    by   seepage    and 
evaporation     in     a     1,000     feet 
length  of  lateral  and 
-4  =  the  area  served  in  acres. 

This  equation  is  based  on  a  uniform  veloc- 
ity of  2  ft.  per  second,  side  slopes  1%  to  1, 
the  ratio  of  bottom  width  to  depth  of  3  to  1. 
To  still  further  simplify  the  calculations  this 
equation  was  platted  on  logarithmic  scales  as 
illustrated  in  Fig.  4,  from  which  can  be  read 
directly  the  loss  in  any  lateral  from  100  to 
15,000  acres  capacity.  This  diagram  was  not 
used  for  the  main  canal  as  the  ratio  of  bot- 
tom width  to  depth  of  3  to  1  did  not  hold 
here,  but  the  losses  were  calculated  for  each 
reach  after  preliminary  sections  had  been  de- 
signed. The  total  calculated  seepage  and 
evaporation  losses  in  the  lateral  system 
amount  to  100  c.  f.  s.  and  the  losses  in  the 
main  canal  amount  to  1.50  c.  f.  s.  The  ap- 
plication of  1.  c  i.  s.  to  100  acres  assumed 
above   in   designing   the   lateral   system   is   the 


all  the  lands  under  the  project  would  require 
the  maximum  application  at  one  time.  The 
capacity  of  the  main  canal  at  any  point  would, 
therefore,  be  equal  to  75  per  cent  of  the  sum 
of  all  the  lateral  diversions  below  said  point 
plus  the  seepage  losses  in  the  main  canal  be- 
low  the   given   point. 

For  determining  cross  sections  the  canal 
was  divided  into  20  reaches,  the  end  of  a 
reach  usually  being  located  at  the  point  of  di- 
version of  one  of  the  larger  laterals,  and,  al- 
though each  included  a  number  of  diversions, 
the  cross  section  was  kept  constant  in  each 
reach.  The  diagram.  Fig.  5,  shows  the  ca- 
pacity required  in  each  of  the  sections  and 
also  the  acreage  tributary.  Records  have 
been  kept  of  the  flow  in  the  canal  at  various 
points  marked  "Gage"  on  the  diagram  and 
also  of  the  diversions  from  the  canal  between 
these  points.  From  these  records  the  seep- 
.ige  and  evaporation  losses  were  determined. 
'1  he  diagram  shows  the  average  conditions 
for  1911  irrigation  season.  The  area  under 
irrigation  durmg  this  season  is  also  shown. 
Note  that  the  total  loss  by  seepage  and 
evaporation  to  the  head  of  the  canal  is  100 
c.  f.  s.  It  is  probable  that  this  amount  will 
increase  little  for  the  full  flow  of  the  canal 
as  the  canal  was  excavated  practically  to  full 
size  when  these  measurements  were  made  so 
that  the  calculated  quantity  of  1.50  c.  f.  s.  is 
sufficiently  high,  .-\tt-mpts  have  been  made 
to  determine  the  actu;d  losses  in  a  number  of 
small  laterals,  but  the  results  obtained  are 
discordant  to  a  considerable  degree.  This  is 
largely  due  to  the  difficulty  of  obtaining  prop- 
er measurements  of  the  flow  and  of  making 
proper  allowance  for  a  large  number  of  in- 
determinate factors.  As  far  as  the  results 
may  be  considered  reliable  they  indicate 
losses  somewhat  greater  than  was  assumed 
in  the  preceding  analysis. 

Profile. — .As  has  been  stated  the  profile  of 
maximum  water  surface  of  the  existing  canal 
could  be  departed  from  to  only  a  very  limited 
extent  in  the  new  maximum  water  surface. 
There  was  a  further  condition  affecting  the 
design  of  the  new  profile :  On  account  of 
the  proximity  of  many  of  the  deliveries  to 
the  elevation  of  highwater  flow  line  these 
could  be  made  properly  only  when  the  water 
was  at  this  stage.  It  is  undesirable  and  prac- 
tically impossible  to  keep  the  maximum  sup- 
ply in  the  main  canal  at  all  times  and  in  the 
early  and  late  periods  of  the  irrigation  sea- 
son only  about  one-half  to  two-thirds  maxi- 
mum head  can  be  run.  In  order  to  reach  the 
high  deliveries  at  such  times  it  is  evident  that 


Fig.  2 — Dam   and    Headworks,    Main   Canal.    Sunnyside    Irrigation    Unit. 


maximum  requirement.  It  is  highly  improba- 
ble that  all  the  lands  under  the  project  would 
require  this  application  at  any  one  time  and 
in  fixing  the  main  canal  capacities  it  was 
assumed  that  the  equivalent  of  75  per  cent  of 


the  water  must  be  checked  up  at  intervals. 
The  fixing  of  the  points  at  which  such  check- 
ing must  be  done,  was,  therefore,  a  problem: 
in  backwater  effects,  and  in  locating  a  drop- 
it  was  necessary  to  consider  its  effect  on  the 
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maximum  water  surface  profile.  For  tlie  pur- 
pose of  this  analysis  the  usual  equation  of 
surface    curve,    in    which    it    is    assumed    that 


Given  a  reach  of  canal  in  which  the  hy- 
draulic functions  for  maxinuun  flow  are  as 
follows : 


Fig.   3 — Typical    Drop   Structure,    Main   Canal,    Sunnyside   Irrigation   Unit. 


the  hydraulic  radius  equals  the  mean  depth 
and  the  wetted  perimeter  equals  the  width  of 
water  section,  was  not  considered  sufficiently 
accurate.  The  gener;il  equation  of  the  sur- 
face curve  as  developed  by  Merriman  in  his 
Treatise  on  Hydraulics  was  taken  as  the  basis 
and  was  modified  by  substituting  for  D  the 
value 

where  /7^  bottom  width  of  channel.  D^ 
depth  of  channel,  R  =  hydraulic  mean  radius, 
and  the  side  slopes  are  1%  to  1. 

A  similar  equation  can  be  written  for  any 
other  side  slopes  and  the  correctness  of  the 
substitution  can  be  shown  m;ithematically. 
The  final  equation  for  use  then  becomes 

-'^-(|-7)['(^)-'(t=)] 

(See  Merriman's  Hydraulics,  8th  Ed.,  p.  336.) 
This  equation  is  solved  exactly  as  the  equa- 
tion given  by  Merriman,  the  only  difference 
being  the  substitution  of  e  for  D.  The  0 
functions  in  Bresse's  tables  apply  directly.   In 


Q- 

b- 


■  900  c.  f.  s. 

:    36   ft. 


all  deliveries  can  be  made  properly  there- 
tinder.  It  is  probable,  however,  that  the  de- 
liveries will  have  to  be  made  when  only  400 
c.  f.  s.  is  running  in  the  canal.  Will  the  water 
have  to  be  checked  up  in  this  reach  to  make 
proper  deliveries  under  this  condition,  and  at 
what  points?  We  find  that  only  400  c.  f.  s. 
running  the  water  will  flow  5.3  ft.  deep  if  un- 
obstructed. This  lowers  the  water  surface  so 
that  certain  deliveries  cannot  be  made  from 
the  canal  and  the  water  must,  therefore,  be 
checked  up  at  one  or  more  points.  At  such 
points  we  can  safely  check  the  water  up  to 
its  full  depth  of  8  ft.  and  from  the  back- 
water equation  we  calculate  the  depths  at  the 
required  points  of  delivery.  We  then  know 
whether  the  deliveries  can  be  reached  with 
a  check  at  the  point  assumed  or  whether  it 
is  necessary  to  move  it  upstream  or  build 
an  additional  check. 

The  calculation  of  backwater  effects  is  a 
tedious  process  and  to  simplify  these  analyses 
a  number  of  curves  were  constructed  giving 
the  depths  at  various  distances  upstream 
from  a  check  for  various  bottom  widths,  and 
fixed  slopes  and  minimum  quantities.  The 
nature  of  these  curves  is  self  evident  and 
will  not   be  explained  in   detail. 

Hydraulic  Sections. — In  designing  the  hy- 
draulic sections  a  maxifuum  depth  of  8  ft. 
was  assumed.  This  was  kept  constant  through 
the  first  30  miles,  and  the  bottom  width  va- 
ried to  give  the  required  capacity.  Below 
this  point  both  depth  and  bottom  width  were 
varied,   the    ratio   of   bottom   width    to   depth 
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and  e  becomes  equal  to  D.  which  is  true  for 
wide,  shallow  streams  for  which  the  custom- 
ary formula  holds. 

The    following    is     in    explanation     of    the 


d=  8  ft. 
J  =.00011. 
n  —  .0225. 
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Fig.  4 — Curve  of  Seepage  Losses  in   Laterals. 

Vertical    Depths    Over    Water  Surface   Lost   in   L'4    Hours,   with   b: 
Slopes   1%    to   1. 


3(i   and   Side 


manner  of  using  the  above  equation  in  estab- 
lishing the  water  surface  profile : 


.\pplying    these  ■  functions    to    the    existing 
conditions  of  flow   in   the  canal,  we   find   that 


being  made,  in  general,  about  3.5  to  1,  The 
side  slopes  were  made  1%  to  1  throughout 
with  the  exception  of  several  short  stretches 
between  miles  50  and  55,  where  a  "blanket" 
of  impervious  material  was  required  to  pre- 
vent excessive  seepage.  At  these  points  the 
side  slopes  were  made  2  to  1  in  order  to  in- 
sure the  proper  depositing  and  tamping  of 
this  material  and  keeping  it  in  place. 

In  designing  the  hydraulic  sections  it  was 
aimed  to  keep  the  average  velocity  for  full 
flow  at  about  2.3  ft.  per  second  as  the  ma- 
terial through  which  the  canal  runs  is  such 
as  will  erode  at  a  velocity  of  2.5  ft.  per  sec- 
ond and  silt  will  deposit  at  an  avcra.ge  \'elocity 
of  about  1.8  ft.  per  second.  Kutter"s  n  = 
0.0225  was  used.  Rock  and  gravel  were  en- 
countered in  various  short  reaches  and  at 
such  points  the  design  was  varied  in  accord- 
ance with  the  individual  requirements. 

METHODS    .AND    COSTS    OF    ENLARGING    THE    M.\IN 
CANAL. 

The  excavation  of  the  canal  demanded  that 
certain  requirements  be  met  which  con- 
trolled to  a  large  extent  the  methods  to  be 
adopted.  The  principal  controlling  factors 
were    the    following:       (1)    A    large    portion 
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of  the  work  had  to  be  done  during  the  irri- 
gation season  which  made  necessary  the  use 
of  a  floating  dredge  or  some  type  of  excavat- 
or which  could  excavate  under  water  from 
the  banks.  (2)  The  work  on  the  upper  half 
required  a  reach  of  about  70  ft.  from  the  cen- 
ter  of   mass   of   excavation   to   the    centier    of 


cylinder  engine.  A  6x6-in.  double  cylinder 
engine  is  used  to  turn  the  machine.  The  ma- 
chine was  furnished  by  the  Lidgerwood 
Manufacturing  Co.  of  New  York  City.  It 
was  operated  from  April  20,  1909,  to  Sept.  27, 
1911,  and  moved  804,200  cu.  yds.  of  material. 
About    three    months    of    this    time    was    con- 


Fig.    6 — Elevator    Dredge,    Sunnyside    Irrigtion   Unit. 


mass  of  waste  bank.  (3)  The  quantity  to  be 
excavated  varied  from  about  1,200  cu.  yds.  per 
station  at  the  upper  end  to  200  cu.  yds.  per 
station  at  the  lower  end,  requiring,  for  eco- 
nomical work,  that  different  methods  be  used 
for  different  reaches.  (4)  It  was  desirable  to 
deposit  most  of  the  material  on  the  lower 
bank,  especially  in  the  upper  reaches,  and 
furthermore  it  was  generally  impracticable  to 
deposit  on  the  upper  side  on  account  of  the 
deep  cuts. 

After  a  careful  study  of  available  methods 
a  combination  was  selected  which  involved 
the  use  of  a  floating  dredge  for  the  first  30 
miles,  a  drag  line  excavator  for  mile  30  to 
48  and  team  excavation  for  the  remaining  8 
miles.  The  final  outcome  of  this  program  was 
that  the  floating  dredge  was  run  to  mile  20.69 
only  as  it  was  found  that  the  drag  line  ma- 
chine could  do  the  work  from  mile  20.69  to 
30  more  economically.  It  was  also  discov- 
ered that,  on  account  of  the  small  quantities 
to  be  moved,  team  work  was  cheaper  than 
drag  line  work  below  mile  43.4.  Therefore, 
instead  of  the  program  as  outlined  the  follow- 
ing resulted :  Floating  dredge  mile  0  to  mile 
20.69;  drag  line  excavator  mile  20.69  to  43.4; 
and  team  work  mile  43.4  to  mile  66. 

The  concrete  drop  structures  of  which 
there  are  about  18  in  the  first  30  miles  of 
canal  had  a  clearance  of  only  32  ft.  between 
the  abutments,  and  as  the  dredge  had  to  pass 
through  these  the  hull  could  be  only  about  30 
ft.  wide  out  to  out.  The  machine  would  have 
been  much  easier  to  handle  if  it  had  had  a 
wider  hull.  The  machine  used  is  a  3%  cu.  ft., 
steam  driven,  continuous  bucket  elevator  type 
with  an  82  ft.  x  30  ft.  x  6  ft.  6  in.  hull,  draw- 
ing 5  ft.  of  water.  Steam  is  furnished  by  two 
80-hp.  locomotive  type  boilers  44  ins.  x  18  ft. 
Main  drive  and  ladder  hoist  are  driven  by  a 
70-hp.  8.xl2-in.  double  horizontal  engine. 
Winch  machinery  for  spuds  and  for  swinging 
the  dredge  are  driven  by  a  two  cylinder,  20- 
hp.  6x6-in.  double  horizontal  engine.  Con- 
veyors are  driven  by  two  18-hp.  7.xl0-in. 
single  cylinder  horizontal  engines.  A  No.  1 
Hendy  hydraulic  giant  supplied  by  a  two- 
stag«,  6-in.  centrifugal  pump,  belted  to  an 
80-hp.  10xl2-in.  single  cylinder,  upright  en- 
gine, is  mounted  on  the  bow  to  remove  banks 
above  the  water  level  and  beyond  the  reach 
of  the  buckets.  Convej'ors  are  72  ft.  long  and 
have  seven-ply  32-in.  rubber  conveyor  belt- 
ing. The  machine  was  furnished  by  the 
Bucyrus  Co.  of  Milwaukee.  Wis.  Tt  was  op- 
erated from  Dec.  1,  1909,  to  Oct.  1.  1911,  and 
moved  921,000  cu.  yds.  of  material. 

The  drag  line  e.xcavator  is  a  Lidgerwood- 
Crawford  1%  cu.  yd.  bucket  machine  with  a 
60-ft.  boom.  It  is  steam  driven  with  a  48  in.  x 
114   in.   vertical  boiler   and    a   9xl0-in.   double 


.sumed  in  moving  the  machine  from  mile  42.7 
to  mite  35.5. 

Operations  of  Elevator  Dredge. — The  ele- 
vator dredge.  Fig.  6,  was  built  during  the 
spring  and  summer  of  1909  and  began  work 
in  November  of  the  same  year,  but  owing  to 
the  fact  that  the  machine  was  largely  experi- 
mental and  the  material  excavated  was  very 
hard,  very  little  progress  was  made.  A  great 
deal  of  adjusting  was  necessary  and  many 
minor  breaks  occurred.  No  fair  trial  was 
made  before  the  weather  became  so  cold  that 
little  could  be  accomplished  because  of  heavy 
ice.  No  water  could  be  run  in  the  canal  be- 
cause of  team  excavation  which  was  under 
way  at  several  points  below.  Water  was  held 
in  bays  by  means  of  temporary  dams  built 
at  several  points  above  the  team  work.  At- 
tempts were  made  to  break  up  the  ice  by 
blasting  but  it  would  form  again  so  rapidly 
that  almost  no  permanent  good  was  accom- 
plished. The  machine  closed  down  for  two 
weeks  during  January,  and  by  the  time  the 
ice  had  begun  to  break  up  the  water  had  be- 
come ver>'  low  in  the  bays  and  after  a  few 
days  became  so  full  of  silt  from  constant  agi- 
tation by  the  machine  that  it  was  almost  use- 
less as  a  steam  supply. 

Much  excavation  had  to  be  done  that,  with 


not  be  maintained  after  the  temporary  dam  at 
mile  1.30  was  removed. 

A  great  deal  of  difficulty  was  encountered 
in  disposing  of  excavated  material.  So  much 
water  was  carried  over  with  the  earth  and 
gravel  that  a  mud  was  formed  which  ran  out 
into  the  adjoining  fields  and  orchards,  cover- 
ing the  original  ground  to  a  depth  of  several 
feet.  Bulkheads  were  built  along  the  right  of 
way  and  an  attempt  made  to  hold  the  ma- 
terial. As  the  slope  upon  which  the  ma- 
terial was  deposited  was  very  steep,  the  ma- 
terial would  fill  to  the  top  of  the  bulkhead  in 
a  short  time  and  then  run  over  into  orchards. 
Higher  and  stronger  bulkheads  were  built, 
but  this  was  found  to  be  very  e.xpensive.  As 
the  extremely  wet  material  could  not  be  held, 
the  water  jet  which  was  played  into  the  water 
buckets  to  aid  in  cleaning  them,  was  removed. 
Then  six  %-in.  holes  were  bored  in  each 
bucket  to  allow  the  water  which  was  picked  up 
with  the  dirt  to  escape.  This  accomplished  a 
great  deal  toward  retaining  the  material  on 
the  right  of  way,  but  many  bucketsful  which 
in  a  saturated  condition  would  have  been 
dumped  onto  the  conveyor,  stuck  in  the 
buckets  until  they  were  loosened  by  the  vi- 
brations and  released.  This  usually  occurred 
.ifter  the  hopper  had  l)een  passed  and  the  ma- 
terial was  then  droppi-d  into  the  canal  behind 
the  digging  line  and  bad  to  be  left  to  be  ex- 
cavated by  other  means  later. 

With  the  opening  of  the  irrigation  season 
the  machine  at  once  began  doing  better 
work.  The  material  up  to  this  time  had  been 
chiefly  cement  gravel,  very  compact  chalky 
material,  or  compact  wash  gravel.  Softer 
material  was  now  encountered,  and  the  week- 
ly output  increased  from  2,000  to  14,300  cu. 
yds. 

It  was  found  desirable  at  this  time  to  make 
some  improvement  in  various  parts  of  the 
machine.  A  larger  pocket  was  put  in  the 
spud  drive  to  insure  greater  power  in  sinking 
the  spud  foot.  The  position  of  the  conveyor 
drive  had  been  a  great  source  of  trouble  as 
the  drive  sprocket  was  almost  under  the  end 
of  the  conveyor  drum  and  caught  all  the  mud 
and  water  running  oft'  on  that  side.  The 
sprocket  was  placed  on  the  end  of  the  shaft 
outside  of  the  bearing,  about  1  ft.  from  con- 
veyor belt,  thus  affording  a  better  opportunity 
for  housing. 

A  great  deal  of  trouble  was  caused  when 
passing  through  deep  cuts,  by  lack  of  dumping 
space.  As  built,  the  conveyor  was  fixed  rig- 
idly parallel  to  the  spud  arm.  This  necessi- 
tated depositing  all  the  material  e.\cavated 
from  one  position  into  one  heap.  It  was 
found  necessary  to  have  the  conveyor  swing 
over  a  greater  arc.  This  was  accomplished 
by  removing  the  connection  between  the  spud 
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Fig.   7 — Typical    Sections    Excavated    by    Elevator   Dredge. 


running  water  of  sufficient  depth,  would  have 
been  unnecessary,  for  the  machine  e.xcavated 
in  some  cases  4  ft.  below  grade  to  keep  clear 
of  the  bottom.  No  great  amount  of  fresh 
water  could  be  run  in  and  the  grade  was  such 
that  sufficient  depth  to  float  the  machine  could 


arm  and  the  conveyor  ladder  and  by  fixing 
the  conveyor  rigidly  to  the  deck  forcing  it  to 
swing  with  the  boat  independently  of  the  spud 
arm.  Thus  as  the  buckets  made  their  swing 
across  the  canal,  the  convejor  covers  an  arc 
sufficient  to  distribute   the   spoil   as   desired. 
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As  constructed,  the  spud  sleeve  was  at- 
tached by  rivets  to  the  mast,  but  as  this  would- 
not  permit  the  raising  of  the  spud  arm  a  pin- 


largement  of  the  canal.  This  hull  was  too 
narrow  for  stability  as  practically  all  of  the 
'200    tons   of   machinery   was   above   the    deck. 


Fig.  8 — Drag   Line  Excavator,  Sunnyside    Irrigation    Unit. 


ion  hinge  was  put  in  with  bolts  replacing  the 
rivets  in  the  lower  part  of  the  plate  allow- 
ing the  spud  to  be  loosened  and  raised 
readily. 

-\fter  about  nine  months  of  operation  the 
lower  tumbler  had  become  badly  worn,  and 
to  reinforce  it  the  hollow-  interior  was  filled 
with  cast  iron.  This  added  about  4,600  lbs. 
of  weight  to  the  extreme  end  of  the  bucket 
ladder  and  was  probably  to  a  considerable  de- 
gree the  cause  of  the  breaking  of  the  12-in. 
I-beams  of  the  bucket  ladder.  After  this  acci- 
dent 15-in.  I-beams  and  a  lighter  tumbler 
reinforced  with  manganese  steel  wearing 
plates  were  substituted.  The  wearing  platen 
had  to  be  removed  after  si.x  months  use.  It 
was  found  necessary  to  put  similar  plates  on 
the  upper  tumbler  but  as  the  wear  was  not  as 
great  these  plates  did  not  have  to  be  re- 
newed. 

.\bout  a  week  after  the  ladder  was  rebuilt 
with  15-in.  I-beams  these  also  broke.  The 
cause  of  this  was  not  definitely  determined  but 
it  was  probably  due  principally  to  a  tor- 
sional moment.  The  great  bulk  of  the  ma- 
terial excavated  was  in  the  left  bank  and 
the  buckets  cut  chiefly  with  the  left  side 
causing  a  twisting  motion  downward  and  to 
the  left.  This  is  undoubtedly  a  condition 
which  should  be  provided  for  in  the  design  of 
a  machine  for  work  of  this  kind. 


The  spuds,  of  course,  served  to  maintain  equi- 
librium except  when  raised  as  was  the  case 
when  moving.  On  one  occasion  when  the 
spuds  were  raised  a  man  started  out  upon 
one  of  the  conveyor  ladders,  causing  the 
boat  to  tip.  The  crew  lost  control  of  the 
boat,  which  listed  so  far  that  water  entered 
the  hatches  on  the  deck  and  caused  it  to  sink. 
It  took  12  days  to  get  the  dredge  afloat  and 
in  working  order.  On  another  occasion  the 
dredge  was  sunk,  due  to  a  hole  being  worn 
through  the  side  of  the  bucket  well  by  the  re- 
turning buckets.  This  time  ten  days  were 
lost  in  raising  and  repairing  the  dredge. 

The  t.vpical  sections  shown  in  Fig.  7  show 
the  relative  positions  of  the  masses  moved  by 
various  methods.  Much  of  the  material  was 
moved  by  teams  durin.g  the  last  year  of  oper- 
ation because  it  had  been  found  that  with 
the  short  haul  the  material  not  needed  on  the 
lower  side  could  be  disposed  of  more  eco- 
nomically by  team  work  on  the  upper  side. 
The  original  plan  had  been  to  wash  this  ma- 
terial down  with  the  giant  and  pick  it  up 
from  the  bottom  with  the  buckets  and  de- 
posit it  on  the  lower  side,  but  it  was  pul- 
N-ierized  by  this  operation  and  spread  out  into 
the  orchards  as  mud  when  carried  across, 
which  necessitated  the  abandonment  of  this 
process.  The  fills  had  to  be  built  by  teams 
ahead  of  the  machine  as  otherwise  much  land 


done  by  the  elevator  dredge  requires  some 
explanation.  The  labor  cost  is  low.  The 
high  cost  charged  to  the  item  "spoil  banks"'  is 
due  to  the  fact  that  much  of  the  material  was 
deposited  in  the  form  of  mud  and  ran  over 
valuable  farm  lands  and  had  to  be  hauled  back 
when  dry  unless  it  had  been  retained  by  the 
expensive  bulkheads  built  along  the  right  of 
way.  .Another  reason  for  the  high  cost  of  this 
Item  is  that  much  of  the  material  was  de- 
posited in  high  mounds  which  had  to  be 
'graded  down  to  permit  ditch  riders  to  travel 
over   the   levee. 

The  high  cost  of  maintenance  is  due  to  the 
fact  that  much  adjusting  and  many  changes 
had  to  be  made  to  adapt  the  machine  to  local 
conditions. 

The  depreciation  item  includes  the  entire 
cost  of  the  machine  charged  against  the  total 
yardage.  Everything  except  the  hull  should 
have  considerable  salvage  value  which  will  go 
toward  reducing  the  cost. 

Fuel  had  to  be  hauled  about  three  miles 
across  open  country  or  over  roads  that  were 
very   rough. 

One  of  the  most  gratifying  results  of  this 
work  is  the  solid  lower  bank  produced  by  the 
saturated  material  discharg'ed  by  the  dredge 
and  the  substantial  roadway  over  it.  The 
trouble  from  breaks  over  this  reach  should 
be  very  small  and  maintenance  charges  will 
be   correspondingly    reduced. 

T.VBLR  I— COST  DAT.i^— ELEVATOR  DREDGE 
WORK,    920.723    CUBIC   YARDS. 


Cost. 


Unit 
cost. 


Item. 
Excavation: 

Labor,    dredge    $26,960.63 

Labor,    spoil   banks 31.159.06 

Fuel    33,043.07 

Plant    maintenance 52,327.40     0.057 

Plant    depreciation 41,432.53     0.045 


0.029 
0.034 
0.036 


Total    $184,922.69     0.201 

Miscellaneous — Maximum     excavation    per    8- 
hour  shift,  1.429  cu.   yds.;  maximum  excavation 
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Fig.     10 — Curve     Showing     Performance    of 
Drag    Line    Excavator. 


Typical  Sections  Excavated  by  Drag  Line 
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Fig.    9 — Typical    Sections    Excavated    by    Crag    Line    Excavator 
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The    hull    of    the    dredge    was    constructed       would    have    been    inundated    when    the    old 
only  30  ft.  wide  to  permit  it  to  pass  numer-       Icvee  was  cut  out  by  the  machine, 
ous  drops  which  had  been  built  before  the  en-  The    statement   of   costs   of   the   excavation 


for  one  week.  17,644  cu.  yds.  (three  shifts):  av- 
erage excavation  per  S  hour  shift.  557.9  cu.  yds.: 
average  excavation  actual  working  hour,  128. 7 
cu.  yds.;  per  cent  ot  lost  time.  49;  made  up  as 
follows:  moving,  10  per  cent;  repairs  and  mls- 
celleaneous,  39  per  cent. 

Force  and  wages — .■>in  operating  force  consist- 
ed of  8  men  and  4  horses. 

Wages  paid  were — Operator,  $5.00;  engineer. 
J4.67:  spudman.  $3.83;  fireman,  $3.33;  oiler,  $3.00; 
deokman,  ^2.50;   man  and  team,   $4.50. 

Performance  of  the  Drag  Line  Excavator. 
— The  reach  of  the  main  canal  between  Miles 
20.69  and  43.40  was  excavated  with  a  Lidger- 
wood-Crawford  drag  line  machine.  Fig.  8. 
This  machine  was  erected  during  January 
and  February,  1909,  and  began  operating  at 
Mile  42.67  and  worked  down-stream  to  Mile 
43.40.  An  attempt  was  made  at  first  to  exca- 
vate from  the  lower  side  but  was  unsuccess- 
ful because  of  the  short  bootn  and  inability 
to  sink  the  bucket  into  the  narrow  strip  to  be 
taken  from  the  upper  side.  The  machine  was 
then  dismantled  afid  hauled  to  Mile  35.5 
where  operations  were  commenced  frotii  the 
upper  side  of  the  canal.  .-\  road  had  to  be 
leveled  ahead  of  the  tnachine  and  all  fiiatcrial 
not  needed  on  the  lower  side  was  dumped 
on  the  upper  side  of  the  canal.  The  extra 
;iinount  of  road  grading,  not  anticipated  in 
the  original  schedule,  and  the  additional  w'ork 
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that  had  to  be  done  to  strengthen  the  levee 
caused  the  price  per  cubic  yard  to  run  higher 
than  was  anticipated. 

A  complete  section,  Fig.  9,  was  excavated 
from  Mile  35.5  to  Mile  38.3,  but  by  the  time 
the  machine  reached  this  point  the  demand 
for  water  over  the  lower  parts  of  the  project 
had  become  so  great  that  it  was  decided  to 
take  out  only  about  two-thirds  of  the  mate- 
rial so  as  to  allow  the  machine  to  move  faster 
and  increase  the  capacity  over  a  greater  reach 
■of  canal.  It  was  found,  however,  that  the 
machine  moved  very  littl'e  faster  when  remov- 
ing a  two-thirds  section  than  when  removing 
the  entire  section,  and  that  the  cost  per  cubic 
yard  was  higher,  so  this  plan  was  abandoned 
and  a  complete  section  was  excavated 
throughout  the  remainder  of  the  work.  A 
great  deal  of  team  work  had  to  be  done  in 
■connection  with  the  machine  excavation.  The 
profile  of  the  upper  bank  was  very  irregular 
and  in  ravines  the  old  levee  had  been  almost, 
if  not  entirely  destroyed.  A  roadway  18  ft. 
wide  had  to  be  built,  and,  as  the  grade  could 
not  exceed  5  per  cent,  the  hills  had  to  be 
•cut  down  and  the  ravines  filled  up.  Where 
the  necessary  cut  on  hills  exceeded  5.0  ft., 
which  is  the  distance  from  the  base  of  track 
to  bottom  of  engine  car,  the  cut  had  to  be 
23  ft.  wide  to  permit  the  car  to  swing  and 
dump.  In  very  deep  cuts  this  placed  the  ma- 
■chine  so  far  below  the  level  of  the  natural 
ground  that  it  was  very  difficult  to  dispose  of 
the  material  because  of  the  lack  of  dumping 
space.  In  some  cases  the  road  grading  was 
30  per  cent  of  the  entire  excavation  in  cuts; 
and  as  the  material  was  often  hauled  200  ft. 
or  more  into  the  fill  ahead  the  cost  was  high. 
The  team  cost  was  charged ,  against  the  ma- 
chine and  the  total  cost  distributed  into  the 
total  yardage. 

Much  work  was  done  on  the  spoil  banks 
and  in  strengthening  the  levees  and  was  all 
charged  to  the  machnie  excavation.  .'Ml  re- 
pairs and  maintenance  costs  are  included  in 
the  item  "Plant  Maintenance."  The  item 
"Plant  Depreciation"  includes  the  entire  cost 
of  the   machine. 

An  attempt  has  been  made  to  show  the 
amount  of  material  moved  per  hour  with  the 
machine  operating  at  various  heights  above 
the  C.  G.  of  mass  excavated.  The  results  are 
shown  in  Fig.  10.  As  indicated  on  the  dia- 
gram, each  point  represents  the  average  of  a 
number  of  values  and  for  each  value  a  reach 
was  selected  over  which  the  material  and 
conditions  of  operation  were  of  an  average 
nature.  The  curve  shows  that  the  maximum 
yardage  per  hour  was  obtained  with  the  ma- 
chine excavating  a  mass  whose  center  of 
gravity  was  7.0  ft.  lu-low  the  base  of  the 
track. 

TABLE  II— COST   DATA— DRAG   LINE  EXCA- 
VATION, 204. 1S3  CUBIC  YARDS. 

Unit 
Item.  Cost.        cost. 

Excavation: 

Labor,    excavator »21,4n.26     0.02" 

Labor,   spoil  banks 24,9.32.27     0.031 

Fuel    12,019.78     O.Ol.i 

Plant    maintenance 27,969.81     0.03.^ 

Plant    depreciation 6,786.97     0.008 

Total    $93,120.09     0.113 

Force  and  wages — One  crew  consisted  of  6 
men  and  2  horses. 

Wages  paid — Kngineer.  $4.00;  fireman,  $2.85: 
groundman,    $2.0U;   man  and  team.   $4.50. 

Miscellaneous — Maximum  excavation  per  S-hr. 
shift,  1,170  cu.  yds.;  maximum  excavation  for 
week.  16,000  cu.  yds.;  average  excavation  per  8- 
hour  shift,  545.5  cu.  yds.;  average  excavation 
per  actual  working  hour,  93.7  cu.  yds. 

The  excavation  was  done  under  water  dur- 
ing seven  months  of  the  year  and  during 
the  winter  months  when  there  was  no  water 
in  the  canal  frost  interfered  with  the  work 
to  a  considerable  extent.  Due  to  the  shape 
of  the  section  the  time  consumed  in  lifting 
and  swinging  the  bucket  was  probably  con- 
siderably greater  than  on  most  excavation 
with   an   equal   quantity  of  material   to  move. 

Team  Excavation. — From  Mile  4-3.4  to  the 
end  of  the  canal  and  at  other  points  where 
the  material  was  too  bard  for  the  excavators 
to  move  the  excavation  was  done  by  hand 
and  teams.  The  total  quantity  moved'  of  all 
classes  was  58.3,400  cu.  yds.  at  an  average  cost 
of    .37.5    cts.    per    cubic    yard.      Most    of    this 


work  was  done  by  force  account  and  under 
widely  varying  conditions.  Much  of  the  ma- 
terial was  of  such  a  nature  as  to  make  its 
segregation  into  the  different  classes  very  dif- 
ficult but  approximate  classification  is  as  fol- 
lows :  Class  1 — earth,  445.000  cu.  yds. ;  Class 
3 — rock,  41.0U0  cu.  yds.;  Class  2 — all  other 
material,  !I7,400  cu.  yds.  All  the  work  was 
done  during  the  winter  months  and  much 
frozen  material  which  otherwise  could  readily 
have  been  plowed  had  to  be  blasted. 


The  Conveyance  of  Irrigation  Water ; 
Practice  in  British  Columbia. 


Canadian  irrigation  works  rank  high  in 
extent  and  perfection  of  construction.  This 
fact  is  brought  out  particularly  well  in  a  re- 
port to  the  Department  of  Agriculture, 
Province  of  British  Columbia,  by  Prof.  B. 
A.  Etcheverry  of  the  University  of  Cali- 
fornia. This  report  deals  with  the  several 
problems  of  water  measurement,  conveyance 
of  water,  duty  of  water,  and  application  of 
water  as  found  in  Canadian  practice  in  the 
province  named,  and  gives  many  valuable 
data.  Such  of  these  data  as  are  of  more  gen- 
eral application  will  be  presented  in  this  and 
companion   articles. 

Concrete-Lined    Ditch. 

The  earliest  use  of  concrete  linings  was 
in  Southern  California,  about  1880,  when  the 
increasing  value  of  water  made  it  necessary 
to  do  away  with  losses.  Since  that  time 
practically  all  of  their  canals,  which  are  com- 
paratively small,  carrying  less  than  100  cu. 
ft.  per  second,  have  been  lined  with  concrete 
and  in  some  cases  replaced  with  concrete 
pipes.  I'ntil  recently  very  little  concrete  lin- 
ing had  been  done  outside  of  that  region,  but 
during  the  last  few  years  concrete-lined  ca- 
nals have  been  constructed  on  many  of  the 
projects  of  the  United  States  Reclamation 
Service  and  on  numerous  private  projects. 
There  are  now  several  examples  in  California, 
Oregon,  Nevada,  Washington,  Idaho  and 
other  states  and  during  the  past  two  years 
some  excellent  work  has  been  done  in  Brit- 
ish Columbia.  The  h'ruitlands  Irrigation  & 
Power  Co.,  near  Kandoops,  has  lined  about 
6  miles  of  its  main  canal,  which  averages  3V4 
ft.  in  depth,  4  ft.  wide  at  the  bottom  and 
IVi  ft.  wide  at  the  top,  with  an  average 
thickness  of  concrete  of  3  ins.  and  when 
the  system  is  completed  there  will  be  about 
15  miles  of  concrete-lined  canal.  The  Kclow- 
na  Irrigation  Co.,  near  Kelowna,  has  lined  the 
upper  five  miles  of  its  main  canal.  2Vj  ft. 
deep,  3  ft.  wide  at  the  bottom,  and  5V4  ft. 
wide  at  the  top,  with  3  ins.  of  concrete.  The 
remaining  seven  miles  of  the  canal,  which  is 
1.5  ft.  deep,  2  ft.  wide  at  the  bottom  and  4^; 
ft.  wide  at  the  top,  is  lined  with  2  ins.  of 
concrete. 

Form  of  Cross  Section,  and  Thickness  of 
Lining. — Unlined  canals  in  earth  are  usually 
constructed  broad  and  shallow  with  the  side 
slopes  varying  according  to  the  character  of 
the  soil.  This  may  be  as  steep  as  V2  hori- 
zontal to  1  vertical  for  hardpan  or  very  firm 
soil,  or  as  flat  as  2  to  3  horizontal  to  1  ver- 
tical for  loose,  sandy  .soil.  For  a  lined  canal 
it  is  more  economical  to  use  a  comparatively 
narrow  deep  section  and  fairly  steep  side 
slopes.  This  reduces  the  excavation  and  the 
amount  of  concrete.  The  side  slopes  must 
not  be  much  steeper  than  the  slope  on  which 
the  ground  will  stand  or  the  earth  pressure 
may  be  sufficient  to  push  the  sides  in  and 
break  the  lining.  The  side  slope  and  the 
thickness  of  the  lining  are  dependent  upon 
each  other  -nd  they  %ary  with  the  depth  of 
the  canal,  the  character  of  the  soil  and  the 
method  of  construction.  Generally  the  flat- 
ter the  side  slopes,  the  thinner  can  the  lining 
be  made.  In  Souther'i  California  fairly  sat- 
isfactory results  have  been  obtained  on  many 
systems  with  linin.gs  1  in.  or  less  in  thick- 
ness. But  because  of  extremes  in  tempera- 
ture and  the  low  winter  temperature,  it  is 
probable  that  such  thin  linings  would  not  be 
very  satisfactory  in   British   Columbia.    There 


are  no  good  examphs  of  very  thin  linings 
built  where  the  winter  temperature  is  low. 
The  writer  has  seen  four  miles  of  canal  in 
Eastern  Washington  lined  with  %  to  IV2 
ins.  of  concrete.  The  lining  was  rather  badly 
cracked,  but  this  was  largely  due  to  poor 
workmanship.  It  made  it  possible,  however, 
to  carry  water  over  this  length  of  canal 
which  was  impossible  before  its  construction. 
For  the  ordinary  conditions  in  British  Co- 
lumbia the  following  thicknesses  of  concrete 
lining  and  side  slopes  should  be  used.  I'or 
3  canal  2  to  4  ft.  deep  excavated  in  an  ordi- 
nary firm  soil  which  will  stand  naturally  on 
a  slope  not  flatter  than  1  or  1%  hoiizontal 
to  1  vertical,  use  a  concrete  lining  not  less 
than  3  ins.  thick  built  on  a  slope  of  Vfe  hori- 
zontal to  1  vertical,  or  a  lining  not  less  than 
2  ins.  thick  built  on  a  slope  of  1  horizon- 
tal to  1  vertical.  For  loose  soil  which  will 
stand  naturally  on  a  slope  of  2  to  3  horizontal 
to  1  vertical  use  a  3-in.  lining  placed  on  a 
slope  of  1  vertical  to  1  horizontal.  For  canals 
12  to  18  ins.  deep  use  a  minimum  thickness 
of  2  ins. 

When  side  slopes  of  M  horizontal  to  1  ver- 
tical are  used,  the  form  of  cross  section  re- 
quiring the  least  concrete  will  have  a  bottom 
width  equal  to  94-100  of  the  square  root  of 
the  area  in  square  feet  and  a  depth  equal 
to  76-100  of  the  square  root  of  the  area. 
When  the  side  slopes  are  1  horizontal  to  1 
vertical,  the  bottom  width  and  depth  will  be 
01-100  and  74-100.  respectively,  of  the  square 
root  of  area. 

Shrinkage  and  Expansion. — No  matter 
what  the  thickness  is.  unless  the  concrete  is 
reinforced  with  steel,  or  expansion  joints  pro- 
vided, cracks  are  to  be  expected  because  of 
the  contraction  or  shrinkage  in  the  winter. 
These  cracks  will  usually  be  fine  cracks  oc- 
curring at  more  or  less  regular  intervals  and 
the  leakage  through  them  will  be  small  and 
often  slit  up.  For  better  appearance  and  to 
distribute  the  cracks  at  uniform  intervals, 
the  lining  should  be  laid  in  sections  or  strips 
t)  to  8  ft.  long. 

Effect  of  Erost. — Vrost  should  have  no  ef- 
fect on  the  lining  if  the  soil  is  well  drained. 
But  when  the  soil  contains  water,  freezing 
will  produce  heaving  of  the  soil  which  will 
not  be  resisted  even  b\  thicker  linings  than 
those  recommended.  Usually  a  canal  which 
must  be  lined  is  located  where  the  water 
drains  too  readily  from  the  soil,  but  if  the 
canal  is  located  where  water  is  liable  to  col- 
lect behind  the  lining,  a  drain  should  be  pro- 
vided. The  drain  sh.nild  be  a  3  or  4-in.  tile 
placed  below  the  floor  of  the  canal  lining  in 
a  trench  12  ins.  deep,  located  along  the  cen- 
ter line  of  the  canal  and  the  tile  covered 
preferably  with  loose  rock,  gravel,  sand,  or 
other  porous  material.  To  discharge  the  wa- 
ter collected  cross  drains  should  be  placed 
every  400  or  500  ft.  or  wherever  there  is  a 
drainage  channel.  The  tile  may  be  omitted 
and  the  trench  filled  entirely  with  rock  or 
gravel,  but  this  is  not  as  efficient. 

Method  of  Construction  of  Concrete  Lin- 
ings.— The  details  of  construction  in  lining 
canals  usually  vary  with  the  ideas  and  judg- 
ment of  the  men  in  charge  of  construction. 
There  are  two  general  methods  of  construc- 
tion. The  first  methud  of  construction  re- 
quires forms  behind  which  the  concrete  is 
placed.  The  second  method  requires  no 
forms,  the  concrete  being  spread  on  the  bot- 
tom and  sides  of  the  canal,  much  in  the  same 
manner  as  for  sidewalk  work.  The  first 
method  is  used  when  the  side  slopes  are 
steeper  than  1  horizontal  to  1  vertical.  The 
second  method  is  used  for  side  slopes  of  1 
to  1  or  flatter. 

Construction  of  Concrete  Lining  by  Means 
of  Forms. — This  method  has  been  used  by 
the  Fruitlands  Irrigation  and  Power  Co., 
near  Kamloops,  by  the  Kelowna  Irrigation 
Co.  and  the  South  Kelowna  Irrigation  Co. 
It  has  also  been  used  extensively  on  a  num- 
ber of  canals  in  Southern  California.  It  is 
well  adapted  to  canals  less  than  8  or  10  ft. 
wide  at  the  top.     The  method  is  as  follows : 

For  a  new  canal  the  excavation  is  made 
about    fi    ins.    larger    on    each    side    than    the 
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finished  earth  section  when  ready  to  receive 
the  hning.  For  an  old  earth  canal  all  vege- 
table matter  is  removed  and  if  necessary- 
more  material  taken  out  in  the  same  man- 
ner as  for  a  new  canal.  In  each  case  the  bot- 
tom is  brought  carefully  to  grade.     To  shape 
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Fig.    1 — Method   of   Concrete   Lining   Canals, 
Fruitlands   Irrigation  &  Power  Co.,   Ltd. 

the  canal  ready  for  the  lining,  the  means 
used  on  the  canals  of  Fruitlands  irrigation 
system,  near  Kamloops,  were  wooden  forms 
6  ft.  long.  These  forms  are  placed  in  posi- 
tion in  the  excavated  section,  earth  is  thrown 
in  between  the  form  and  the  earth  bank  and 
well  puddled  with  plenty  of  water  which  was 
pumped  for  this  purpose.  This  was  found 
much  better  and  more  economical  in  labor 
than  tamping  the  earth.  Even  when  using 
a  very  wet  mud,  the  ground  drains  sufficient- 
ly to  allow  the  removal  of  the  forms  next 
morning.  This  leaves  a  very  smooth  ditch 
with  moist  banks  ready  to  receive  the  con- 
crete lining.  The  wooden  form  is  a  trape- 
zoidal trough  with  no  bottom ;  the  side  are 
tongue  and  groove  or  shiplap  boards  nailed 
to  frames  made  of  2x4-in.  scantlings  cross 
braced  for  rigidity. 

To  place  the  concrete  forms  similar  to  the 
earth  forms  are  used  (Fig.  1).  This  concrete 
form  is  smaller  than  the  earth  form  by  the 
thickness  of  the  linin.g  and  is  built  so  as  to 
give  a  greater  thickness  of  concrete  at  the 
corners  where  the  floor  and  sides  come  to- 
gether. The  concrete  work  follows  shortly 
after  the  earth  forms  are  taken  off,  when 
the  banks  are  still  moist.  The  concrete  forms 
are  placed  in  position  in  the  tinished  earth 
ditch,  but  instead  of  placing  them  continu- 
ously as  the  earth  forms,  only  every  alter- 
nate form  is  put  in  place;  then  the  concrete, 
which  is  mixed  wet,  is  placed  between  the 
form  and  the  earth  and  well  stirred  or  cut 
with  thin  bars.  To  protect  the  earth  slope 
when  pouring  the  concrete  mixture,  it  is  well 
to  cover  the  earth  slope  with  thin  galvanized 
iron  sheets,  which  are  pulled  up  as  the  con- 
crete is  poured  in.  The  sides  and  bottom 
are  put  in  at  the  same  time.  This  gives  a 
good  connection  at  the  corners,  which  is  very 
desirable.  To  do  this  it  is  necessary  to  block 
the  forms  above  the  ground  by  3  ins.  (the 
thickness  of  the  lining).  To  hold  the  con- 
crete at  the  encJs  cf  the  sides  and  also  to  hold 
tlie  form  the  right  distance  away  from  the 
earth  side,  '2x.3-in.  pieces  are  placed  edge- 
wise between  the  earth  slope  and  the  wooden 
forms.  When  the  sections  have  hardened 
the  forms  are  removed  and  moved  ahead  to 
the  adjacent  section.  In  order  that  the  ends 
of  the  form  will  rest  on  the  two  adjacent 
completed  sections  the  forms  should  be  a  lit- 
tle longer  than  6  ft.  (the  length  of  a  section), 
preferably  6  ft.  6  ins.  After  the  removal  of 
the  forms  the  concrete  must  be  prevented 
from  drying  out  too  quickly.  This  may  be 
done  by  protecting  it  with  burlap  kept  wet 
by  sprinkling  or  by  letting  water  in  the  com- 
pleted section  as  soon  as  possible.  It  is  pref- 
erable to  keep  the  concrete  moist  for  several 
days  after  the  removal  of  the  forms. 

The  proper  handling  of  the  forms,  especial- 
ly on  rough  side  hill  work,  will  materially 
affect   the    cost.     When   the   lining    is   started 


from  the  upper  end  of  a  canal  and  the  work 
progresses  downstream,  probably  the  most 
economical  manner  is  to  place  the  forms  in 
position  for  a  length  of  canal  which  can  be 
lined  in  one  day  and  begin  the  concrete  work 
at  the  downstream  end  and  extend  it  up- 
stream. The  concrete  at  the  dowmstream  end 
hardens  first  and  this  allows  the  removal  of 
the  downstream  forms,  which  are  carried 
downstream  in  the  ditch  and  placed  in  po- 
sition at  a  distance  from  their  previous  po- 
sition equal  to  the  length  of  canal  lined  in 
one  setting  of  the  forms.  This  procedure  al- 
lows continuous  work  and  does  away  with 
the  necessity  for  carrying  the  forms  around 
the  side  hill. 

Joints. — The  lining  is  done  in  strips  in  or- 
der that  all  contraction  cracks  will  occur  at 
the  joints,  which  are  places  of  weakness.  To 
separate  the  sections  more  distinctly  the  edges 
of  the  sections  may  be  painted  with  oil  or  a 
strip  of  tarred  paper  may  be  used.  By  using 
short  sections  the  contraction  cracks  are  very 
small  and  the  seepage  through  them  is  negli- 
gible. It  is  probable  that  the  cracks  in  most 
cases   will   silt   up. 

Expansion  Joints. — Ordinarily  expansion 
joints  are  not  necessary,  but  there  are  some 
classes  of  soil  in  which  any  seepage  through 
cracks  will  cause  the  settlement  of  the  soil 
and  destroy  the  lining,  in  which  case  it  may 
be  desirable  to  do  away  with  all  open  joints 
to  prevent  seepage  by  using  some  form  of  ex- 
pansion joint.  This,  however,  is  quite  un- 
common, but  occasionally  occurs  where  the 
soil  has  probably  been  formed  from  the 
coarser  material  carried  by  the  flood  waters 
of  a  heavy  cloudburst  and  deposited  in  small 
fan-shaped   valleys   or   benches.     The   lack   of 
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Fig.     2 — Method     of     Trimming     Canal     for 
Lining. 


rainfall  and  of  the  occurrence  of  further 
cloudburst,  has  left  the  soil  in  an  unsettled 
condition  and  any  seepage  water  passing 
through  the  concrete  lining  may  carry  off  the 
finer  soil  particles  into  the  subsoil  below  and 
cause  a  settlement. 

For  these  conditions  it  may  be  advisable  to 
use  expansion  joints  spaced  about  12  ft.  apart 
and  omit  all  other  joints.  However,  the 
writer  believes  that  the  soil  can  be  thoroughly 
settled  by  running  water  in  the  excavated 
canal  prior  to  the  construction  of  the  lining. 
The  e.xpansion  joint,  if  desired,  could  be 
made  by  imbedding  in  the  edges  of  the  ad- 
jacent section  a  metal  tongue  about  4  ins. 
wide.  This  tongue  may  be  of  gavanized  iron 
well  painted  with  oil  to  prevent  adhesion  of 
the  concrete. 

Method  Used  Near  Kelowna  by  Kelowna 
Irrigation  Co. — The  method  was  very  similar 
to  the  one  described  above.  The  main  differ- 
ence was  that  no  separate  earth  forms  were 
used.  The  concrete  forms  were  placed  in 
position  in  the  excavated  ditch  and  galvanized 
iron  metal  plates  were  put  outside  of  the 
concrete  form  and  held  away  from  it  by 
pieces  of  timber  of  the  thickness  of  the  lin- 
ing. The  earth  back-filling  was  placed  against 
these  plates  and  the  concrete  was  poured  in 
between  the  plates  and  the  concrete  forms. 
The  plates  and  pieces  of  timber  were  pulled 
out   as    fast    as   the   concrete   was   poured    in. 

The  above  methods  of  lining  by  means  of 
forms  are  limited  to  side  slopes  steeper  than 
1  to  1,  because  when  using  a  wet  mixture 
even  with  side  slopes  between  %  to  1  and  1 
to    1,   the   forms    will   tend   to    raise.     Bolting 


the  forms  together  will  help  to  keep  them 
in   position. 

Construction  of  Concrete  IJning  Without 
Forms. — This  method  of  construction  has  not 
been  used  in  British  Columbia,  but  it  is  used 
extensively  on  irrigation  canals  in  California 
and  other  states  where  concrete  lining  was 
necessary.  It  is  the  method  to  use  for  side 
slopes  of  1  to  1  or  flatter,  and  is  well  adapted 
to  large  canals.  While  the  first  method  is 
usually  preferable  for  new  canals  on  side 
hills,  because  steeper  side  slopes  can  be  used, 
the  second  method  may  be  preferable  in  the 
valley  or  in  level  land  and  especially  in  loose 
sandy  soil  which  will  stand  naturally  on 
slopes  of  2  horizontal  to  1  vertical  or  more. 

The  method  used  in  preparing  the  e.xcavat- 
ed  earth  canal  for  the  lining  and  in  applying 
the  concrete  lining  varies.  One  of  the  best 
methods  which  has  been  used  by  the  Gage 
Canal  Co.  of  Riverside,  Calif.,  is  as  fol- 
lows : 

Preparation  of  earth  canal  (Fig.  2)  :  Place 
the  grade  stakes  20  ft.  apart  along  one  side 
of  the  ditch  at  a  distance  of  1  ft.  from  the 
top  of  the  sloping  side.  Hold  a  level  rod 
or  cross  section  rod  across  the  ditch  with 
one  end  resting  on  the  grade  stake;  set  the 
corresponding  grade  stake  on  the  other  side 
and  put  the  bottom  stakes  in  position  by 
measuring  dowm  from  this  rod.  By  means 
of  these  stakes  the  bottom  is  cut  to  grade. 
To  trim  the  side  slopes,  iron  strips  1  in. 
wide,,  %  in.  thick  and  of  suitable  length  are 
driven  edgewise  in  the  sloping  sides  3  ft. 
apart  and  extending  up  and  down  the  slopes. 
The  lower  ends  of  these  bars  are  placed  in 
line  by  means  of  a  line  stretched  between  the 
bottom  grade  stakes,  and  the  proper  slope 
is  given  to  the  bars  by  using  a  specially  con- 
structed slope  level,  which  consists  of  a  wood- 
en rod  on  which  a  level  bubble  is  placed,  the 
bubble  coming  to  the  center  when  the  rod 
is  on  the  desired  slope.  The  iron  bars  when 
in  position  are  guides  for  a  sharp  iron 
straight  edge  with  which  all  irregularities 
are  shaved  off  and  hollow  places  "filled  ia 
and   well  tamped. 

A  modification  of  this  method  would  be  to 
locate  the  top  and  bottom  grade  stakes  by 
means  of  a  templet  of  the  same  form  as  the 
finished  ditch :  the  ttmplet  being  equipped 
with  a  plumb  bob  or  spirit  level  will  indicate 
when  it  is  in  position  (Fig.  3).  Then  stretch 
longitudinal  lines  between  the  stakes  and 
grade  approximately  to  these  lines  and  finish 
the  dressing  by  placing  flatwise  2-in.  by  4-in. 
timbers  across  the  slopes  at  the  distance  de- 
sired and  with  a  straight  edge  tamp  and  level 
the  earth  between. 

It  is  important  to  remove  all  deposits  of 
vegetable  character  and  the  sides  and  bot- 
tom must  be  well  settled  to  prevent  the  crack- 
ing of  the  lining.  It  is  well  to  run  water  in 
the  ditch  before  the  ditch  is  prepared  and 
lined. 

The  placing  of  the  concrete  should  follow 
the  trimming  as  soon  as  possible,  and  if  the 
channel  is  dry  it  should  be  thoroughly  moist- 
ened   by    sprinkling.      The    concrete    hning   is 


Straight  Edge.. 
Line  .Stretched  i'otave 
TopofSlope_       'JGrad^ 


Cx6'Cuide 


ixr- 


i-rr.6- 


Fig.      3 — Method      of     Trimming    Canal     for 
Lining. 

built  in  alternate  strips  or  panels.  To  place 
the  concrete  wooden  guide  pieces  of  the 
thickness  of  the  lining  are  laid  across  the 
side  slopes  at  the  required  distance  apart, 
which  may  be  3  ft.  or  more.  The  concrete 
is  spread  between  these  studdings  and  raked 
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to  about  a  uniform  thickness,  tamped  and 
made  smooth  and  level  by  means  of  a 
straight  edge  resting  on  the  guide  timbers. 
The  floor  is  finished  in  the  same  manner.  Fig. 
34  shows  the  completed  canal. 

Cost  of  Concrete  Linings. — The  cost  of 
concrete  linings  varies  a  great  deal  with  the 
accessibility  of  the  canal,  the  material 
through  which  the  canal  is  cut,  the  planning 
of  the  work,  the  efficiency  of  the  construction 
force,  the  price  of  labor  and  material.  The 
cost  of  lining  with  forms  is  given  by  the  fol- 
lowing examples. 

The  Anaheim  Union  Water  Co.  of  South- 
ern California,  which  has  many  miles  of  con- 
crete-lined canal,  obtained  the  following  unit 
cost  for  1,000  ft.  of  a  canal  9  ft.  wide  at  the 
top,  6  ft.  wide  at  the  bottom  and  3  ft.  deep, 
lined  with  average  thickness  of  concrete  of 
about  3  to  3%  ins.,  with  the  corner  at  the 
bottom  made  thicker. 

Cost  per 
Material.  1.000  ft. 

170  bbls.   of  cement  at  $2.70 $    460.00 

170  cu.  yds.  of  gravel  at  65c 110.00 

Labor  of  backfilling  using  earth   form..       254.00 
Labor  of  placing  with  concrete  form....      212.00 

$1,036.00 
Cost   per  lin.    ft.,    including  backfilling,    $1,0.36. 
Cost  per  sq.  ft.,   including  backfilling,   $0.0818. 
For  4,070  ft.  of  a  smaller  canal  2%   ft.  wide 
at  the  top,  1   ft.  wide  at  the  bottom  and  1% 
ft.   deep,   lined   with  2   ins.   thickness   of   con- 
crete,  the  cost  was : 

Total 
cost  for 
Material.  4,070  ft. 

180  bbls.   of  cement  at   $2.40 $432.00 

180  cu.  yds.  of  gravel  at  $1.25 225.00 

Total    labor    for    backfilling,    mixing   and 
placing   concrete    270,06 

$927.06 
Cost  per  Iln,   ft,   including  backfilling.   $0,228. 
Cost  per  sq,  ft,,    including  backfilling,   $0,0526, 
The    wages   paid    were :     $1,75   per   day    for 
men    using    earth    form    and    backfilling ;    $2 
per    day    for    men    mixing    and    placing    con- 
crete ;   $3  per   day   for   foreman. 

These  costs  include  only  the  cost  of  ma- 
terials in  the  concrete  and  the  labor,  but  do 
not  include  cost  of  engineering,  depreciation 
and  interest  on  cost  of  forms  and  plant. 
These  items  would  be  small,  for  the  work 
was  done  under  the  supervision  of  the  super- 
intendent of  the  company,  who  is  paid  largely 
for  other  duties,  and  the  cost  of  forms  and 
plant  was  small.  The  wages  and  cost  of 
cement  are  low  and  the  canal  was  easily  ac- 
cessible, making  the  cost  of  lining  lower  than 
could   be   obtained    in   British    Columbia, 

On  the  system  of  the  Fruitlands  Irrigation 
&  Power  Co.,  near  Kamloops,  the  cost  of 
lining  12.000  ft.  of  canal  4  ft,  wide  at  the 
bottom,  3%  ft.  deep,  and  7%  ft.  wide  at  the 
top  with  3  ins.  of  concrete  averaged  as  fol- 
lows : 

Per 
lin.  ft. 
Hauling    forms,    placing    forms,    backfilling 

with    earth    forms $0.1S 

Cost    of    cement 50 

Cost  of  sand  and  gravel 16 

Cost    uf    placing    concrete    forms,    mixing 

and  placing  concrete 30 

Gasoline   for   concrete   mixers 01 

Total     $1,25 

Cost  per  lin,   ft.,   including  backfilling,   $1.25. 

Cost   per  sq.    ft.,   including  backfilling,   $0,105. 

The  concrete  used  was  a  mixture  of  1  part 
of  cement  to  3  of  sand  and  4  of  gravel.  The 
cement  cost  $3.40  delivered  on  the  job.  The 
above  cost  was  obtained  where  the  canal  was 
easily  accessible  along  the  foothills  and  the 
forms  and  concrete  mixer  could  be  easily 
moved  along  the  banks  of  the  canal.  The 
cost  of  engineering,  administration,  interest 
and  depreciation  on  cost  of  plant  are  not  in- 
cluded in  the  cost. 

On  several  thousand  feet  of  canal  where 
the  canal  was  excavated  on  a  steep  rocky 
side  hill,  it  was  very  difficult  to  deliver  the 
concrete  and  the  total  cost  of  the  above 
items  was  $1,72  per  lin.  ft.  or  14%  cts.  per 
sq.  ft. 

On  the  system  of  the  Kelowna  Irrigation 
Co.,  which  has  about  12  miles  of  lined  canal, 
no  separate  form  was  used  for  backfilling  the 
earth ;  instead  metal  plates  were  held  away 
from  the  concrete  forms  by  studding  of  the 
thickness  of  the  concrete  inserted  between 
concrete    forms    and    the    plate    as    described 


above.     The  cost  of  lining  24,000  ft.  of  main  ins.  thick  should  cost   from  7  to  12  cts     The 

canal    3  ft.   wide  at  the  botom,  2^2   ft.   deep,  lower    cost   in   each    case    should   be   obtained 

and  oVz   ft.  wide  at  the  top  gave  the   follow-  v.ith   very   tavorable  conditions, 

mg  average  cost:  Economy  of  Concrete  Linings.— While  con- 

lin^Tt  '''^'^^^   hnmgs  have  many  advantages,  it  is  not 
Making    rock    drain    below    floor,    hauling     '     '  '"".'    ccC'Uomical    proposition    to    line    canals    in- 
forms, placing  forms  and  backfilling $0.21  uiscnminatelv     without     considering     all     the 

Cost  of  cement  and  hydrated  lime 47  factors     upon     which     a     decision     should     be 

Cost  of  sand  and  crushed   rock 16  k,,.„,i       ti,           """-"            ucLisiun     snouiu      oe 

Mixing  and  placing  concrete 49  fa.scd,      the  problem   resolves  itself  to  a  corn- 
Miscellaneous     03  p.inson  between  the  cost  and  the  benefits  d"- 

Cost  per  lin.  ft 7 ^6  "'f/.,  J^n  ,  ^^"°"    ''^'''^    '""S'    ^e    consid- 

Cost   per   sq.    ft $0  158  ^-^'^   '"^^    '^'■>    '^°^^    ^^    construction,    (2)    cost 

The   concrete   was   a   mixture  of    1   part  of  hL"''"'"';"''"?"   ""'^   operation,    (d)    damages 

cement   to  3   of  sand  and  5  of  crushed   rock.  ^f  '"  waterlogging  and  alkali,  and   (4)  value 

Cement    cost    $3.20    to    $4.10    delivered.      The  \v^  '"''' 

wages   were   $2.75   per   day    of    lU   hours    for  >v  hen  a  new  canal  >s  to  be  constructed  the 
common    labor    and    $3.oO'  to    $5    for    skilled  choice   between  an   unlmed   canal   and   a   con- 
labor.      The    cost    of    engineering,    which    in-  cretc-lined   canal    will    depend    largely   on   the 
eluded   location   of  the   canal   and   the  cost  of  *?""?'  '^°*'  o^  consiruction.     When  there  is  suf- 
depreciation  and  superintendence,  brought  the  hcieiit    fall    available,    a    concrete-lmed    canal 
total  cost  to  17.73  cts.  per  sq.  ft.    As  the  cost  '■"''"  '^^  S'yen  a  steeper  grade  than  an  uiilined 
of    lining    only    is    considered    here,    the    cost  '^•"'j'!  which  could  not   resist   the  erosion  due 
of  location  should  not  be  added.     The  higher  'j'   '"S''   velocity.      The   steep   grade   and   also 
cost    per    square    foot    obtained    in    this    case  '''V   ^"^oolher  cross   section   will   gi\e   a   high 
was    due    to    the   higher   cost    of   cement,    the  veiocity   which    will    make    the   necessary   size 
necessity    for    building    roads    to    deliver    ma-  ;'.'    y^*-"  .'-"'"•"a'    much    smaller.      The    concrete- 
terial   and  move   forms   and   mixer  along   the  ',"*"    ditch    can    also    be    given    steeper    side 
canal    and    to    the    placing    of    a    rock    drain  sjopes     which    will    decrease    the    excavation, 
under   the    floor   of    the   canal.      It    was   also  ''"''  V'^^e  reasons,  the  amount  of  excavation, 
necessary  to  rush  the  work  and  this  probablv  ^•specially    on    side    hill    work,    will    be    much 
increased  the  cost.                                                  '  .-^mailer   for  the  concrete-lined   canal  than   for 
The    South     Kelowna     system    has    started  ''j*^  unlmed  canal.     This  will   reduce  the  cost 
during  this  summer  to  excavate  and  line  the  ,      excavation    sufficiently    to    balance    for    at 
unpper  part  of  their  main  canal,  which  is   in  '^^^^  P^""'  °^  t''*^  cost  of  lining,   and  in  some 
very  difficult  ground  on  very  rocky  and  steep  i^'Tses    where   the    excavation    is    in    hard    ma- 
hillside,   in   some   places  the'  excavation  alone  t«'''al,  the   concrete-lined   canal   may  cost   less 
costing  over  $3  a  lineal  foot.     The  canal  was  '■"^^  .»"   iinlined   canal.     Where   there   is   not 
very    inaccessible,    requiring    the    construction  sufficient  fall  available  to  give  the  lined  canal 
of    expensive    roads    to    deliver    the    material  ■'  .-^^^^p    grade,    the    comparison    will    not    be 
and  move  the  mixers.     The  forms  were  car-  1"!'^  as   favorable,  but  even  then  a  lined  ca- 
ried    considerable    distance    around    the    bluff,  ''^'-  because  of  its  smooth  bed  and  sides,  will 
This    and    other    difficulties,    as    well    as    the  "''^'^  "'  greater  vclocit;.-  than  an  unlined  canal 
high   cost   of   cement,    brought   the    cost   verv  ""   ^^^   ^ame  grade,   and    therefore   a    smaller 
high.      Cement   cost   about  $5.25  a   barrel   de-  ''''"*  .section,  and  on   side  hill   work   in  hard 
livered  at   the  mixer,  .-.nd  was  mixed  with  4  material  the  saving  in  cost  of  excavation  will 
parts   of   sand   and   5   parts   of   crushed    rock.  ''^   considerable.      Other   benefits    which   must 
Tlie    canal    was   3    feet    wide   at   the   bottom,  ''<=  considered  are  the  decreased  cost  of  main- 

3  ft.  3  ins.  deep  and  6  ft.  3  ins.  wide  at  the  '«nance  and  operation  and  the  greater  safe- 
top.  The  lining,  3  ins.  thick,  cost  about  $2.15  \-'-  '  "^'"<-  ^'^  "°  weeds  to  contend  with,  no 
a   lineal    foot,   or   about   21    cts    per   sq     ft  breaks  to  mend  and  consequently  the  cost  of 

Cost  of  Linins  JVithoiit  Forms.— The  main  patrolling    is    eliminated.      To    this    must    be 

canal  on  the  Gage  Canal  system,  near  River-  winded  the  value  of  the  water  saved   and   the 

.-,ide,  Calif.,  has  a  bottom  width  which  varies  prevention    of    waterlogging   of    the    land    be- 

from   5   to   10   ft.,  and   a   depth   from   3%   to  '"^^'    a    leaky   ditch.      I  hese   benefits   can   not 

4  ft.,  and  side  slopes  of  1  to  1.  The  con-  '"=  closely  estimated  when  a  new  canal  is  to 
tract  cost  for  trimming  the  canal  and  placing  '.'c  constructed,  but  shciuld  be  considered  be- 
ih'e  lining  of  cement  mortar  %  to  1  in.  thick  'l°^^  deciding  the  feasibility  of  a  concrete  lin- 
was  from  3%  to  4  cts,  per  sq,  ft.     This  work,  '"^■.. 

however,    was    done    many    years    ago.    whan  With  existing  canals  the  problem  is  to  pre- 

iabor    was    cheaper.  vtiu    the   seepage    ;.j;,ses   or   to    increase   car- 

The  Burbank  Power  &  Water  Co.  of  ry'"g  capacity  by  cither  enlarging  the  canal 
vVashington  has  recently  lined  4.100  ft.  of  the  or  by  lining  it  with  concrete.  The  extent 
main  canal,  which  has  a  bottom  width  of  (i  of  the  seepage  losses  can  be  obtained  by 
It.  6  ins.,  a  depth  of  2'!.  ft.  and  a  top  width  measurements,  the  damages  done  to  adjacent 
of   14  ft.     The  lining  is  2%  ins.  thick  for  the       land  below  and  the  maintenance  of  the  canal 

i'ottom  and  3  ins.  thick  for  the  sides.     At  the  arc   fairly  well  known  and  will   furnish   sufii- 

top   of   the   sides   the   lining  extends   horizon-  c'ciit    data    to    estimate    what    can    reasonably 

t.illy  for  0  ins.   to   form  a   coping.     The  con-  hi    spent    in    concrete    lining.     When    the    ca- 

crete  was  mixed   in  the   proportion  of   1  part  lacity    of    the    canal    must    be    increased,    the 

■  f  cement  to  2  of  sand  and  4  of  gravel.    The  choice    is    between    making    a    larger    unlined 

lining    was   finished    by    painting   with    a   thin  canal  or  to  use  a  lined  canal  of  smaller  cross 

mixture   of    1    part    of   cement   to    1    of   sand.  section,    which    will    have    a    higher    velocity 

The  contract   price   was  $12..50   a  cubic  yard,  because   of   the  smoothness   of  the   sides  and 

or  about   IPA   cts  a  square  foot.  bed.     There  are  many  cases  where  the  value 

The   U.    S,    Reclamation    Service    has    lined  of   the   water   loss   alone   will   justify   the   im- 

six  miles   of  the   Main   South   Side  Canal  on  provement   of  the   canals  by   lining.      This   is 

the   Boise   Project   in   Idaho,   with   a   concrete  c brained    when   the    value    of   the    water   loss 

lining  4  ins.  thick.    The  canal  is  40  ft.  wide  at  will   be  equal  to  or  larger  than  the  deprecia- 

the  botlu.'.i.  8  ft.  deep  z.nd  fi4  ft,   wide  at  the  tion  and  interest  on  the  capital  invested.     .\s 

top.      The    concrete    mixture    was    1    part    of  an   illustration,   if  a  canal   carrying  50  cu.   ft. 

cement  to  3  of  sand  and  fi  of  gravel,     A  fin-  per    second    throughout    the    irrigation     of    4 

ishing    coat    of    cement    mortar    was    floated  months  or  120  days,  loses  3  per  cent  per  mile, 

over  the  concrete  to  .give  it  a  smooth  surface.  which  is  not  excessive,  this  loss  is  equal  to  a 

The  work  was  done  at  a  cost  of  a  little  less  continuous  flow  of   l.o  cu.   ft.   per  second,   or 

than    10    rts.    a    square    foot,    excluding    the  3  acre   feet,  which  .gives   a   total   of  360   acre 

cost  of  preparing   the   foundation.  feet    whose    value    at    $1.50    an    acre    foot    is 

These  and  many  other  examples  show  th  i"-  $540.     For  this  case  «c  would  be  justified  in 

for   cither    method    of   construction   and    with  spending   per   mile   a   capital,   the    interest   of 

r.vera.g-;  conditions  and  average  prices,  a  con-  which,    plus    depreciation,    is    equal    to    $540. 

Crete   lining  3   ins,  thick  should   cost  from   10  If  we   assume   interest   and   denreciation   at  8 

to    15    cts..    including    cost    of    backfilling    or  per  cent,  the  capital  is  about  $6,700,     In  most 

trimming  the  ditch  to  prepare  it  for  the  con-  c^'ses    this    would    be    more    than    enough    to 

Crete   lining   and   all   cost   of   engineering,  de-  build   a   concrete-lined   can-il   of  tliat  carrying 

precialion    and     interest     on     the    equipment  capacity,    depending    on    the    velocity    which 

necessary  for  the  work,     .\  concrete  lining  2  can   be  used. 
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Developments  of  the  past 
The   Doings      week     indicate     that     there 
r  will     be     something     doing 

shortly  in  the  rnilroad  con- 
the  Week,  structon  line  in  the  South, 
particularly  in  the  States 
along  the  Mississippi  River. 
A  number  of  the  larger  railroads  operating  in 
this  section  for  some  time  have  been  planning 
the  construction  of  new  lines  and  extensions. 
The  floods  of  this  spring  held  back  the  work, 
but  now  there  are  many  indications  that  the 
companies  will  soon  begin  construction  ;  in  fact, 
work  is  already  under  way  on  a  number  of 
short  lines.  Of  the  larger  projects  that  of  the 
New  Orleans  Great  Northern  R.  R.  seems  to 
promise  the  most  immediate  developments. 
This  road,  it  is  understood,  is  closing  financial 
arrangements  for  extending  its  lines,  some  re- 
ports stating  that  as  much  as  600  miles  of  mile- 
age will  be  added.  In  Texas,  reports  indicate 
that  the  construction  of  much  new  line  will 
be  started  in  the  near  future.  Of  this  Texas 
work  that  of  the  San  Antonio,  Rockport  & 
Mexican  R.  R.  is  perhaps  the  most  extensive. 
This  line  is  projected  to  run  from  San  Antonio 
to  a  point  on  the  lower  Rio  Grande  border, 
with  a  branch  line  to  Rockport  on  the  Gulf 
coast,  about  350  miles  of  track  being  em- 
braced in  the  present  plans.  Among  the  con- 
tracts awarded  in  the  last  few  days  are  the 
following :  The  Callahan  Construction  Co., 
Kno.xville,  Tenn.,  for  converting  into  an  open 
cut  the  350  ft.  Pine  Mountain  tunnel  on  the 
Atlanta-Columbus  line  of  the  Southern  Ry. ; 
Fred  Baxter,  Superior,  Wis.,  for  grading  for 
four  miles  of  additional  trackage  at  the  Su- 
perior yards  of  the  Soo;  Dunn  &  Lallande 
Bros.,  Birmingham,  Ala.,  for  building  a  6-mile 
railroad  from  Oeampa,  Ala.,  to  site  of  power 
dam  on  Coosa  River ;  Furtwangler  Construc- 
tion Co.,  Birmingham,  Ala.,  for  six  miles  of 
line  from  Empire,  Ala.,  to  new  mine  of  the 
Maryland  Coal  &  Coke  Co. ;  Claiborne,  John- 
son &  Co.,  Calvert  Bldg.,  Baltimore,  Md.,  for 
grading  for  five  yard  tracks  at  Hagerstown, 
Md.,  for  the  Western  Maryland  Ry. ;  Morey- 
Faulhaber  Construction  Co.,  Chemical  Bldg., 
St.  Louis,  Mo.,  for  grading  of  line  of  Hous- 
ton &  Texas  Central  Ry.  within  city  limits  of 
Caldwell,  Tex. ;  Kilpatrick  Bros.,  Beatrice, 
Neb.,  for  grading  for  the  Hastings-Gibbon  line 
of  the  Union  Pacific. 

The  principal  feature  of  road  construction 
work  of  the  week  is  the  opening  of  bids  Mon- 
day and  Tuesday  by  the  New  York  State  De- 
partment of  Highways  on  90  centracts  for 
road  improvements.  The  Ohio  State  Highway 
Commission  is  calling  for  bids  on  a  number 
of  additional  contracts;  and  the  Pennsylvania 
State  Highway  Commission  will  call  for  bids 
shortly  on  contracts  for  improving  six  roads. 
The  State  Roads  Commission  of  Maryland  is 
calling  for  bids  on  the  construction  of  'seven 
sections  of  highway,  aggregating  14  miles.  In 
the  South  about  the  largest  contract  of  the 
week  is  the  one  awarded  the  Healy  Construc- 
tion Co.  of  Meridian,  Miss.  This  contract  calls 
for  the  construction  of  24  miles  of  sand-clay 
roads  in  District  No.  5  of  Lauderdale  County, 
Miss. ;  the  contract  price  was  $44,500- 

The  Trustees  of  the  Sanitary  District  of 
Chicago  will  take  final  action  on  Sept.  12  on 
the  bids  received  Aug.  29,  for  widening  the 
drainage  canal  from  Willow  Springs  to  Sum- 


mit. The  Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  111.,  submitted  a  bid  of  about  $442,000, 
proposing-  to  dump  the  soil  from  the  canal  into 
Lake  Michigan;  Thomas  Byrne,  Chicago,  sub- 
mitted a  bid  of  about  $540,000,  the  material  to 
be  disposed  of  at  Summit. 

In  the  way  of  Government  dredging  about 
the  largest  piece  of  work  which  has  come  up 
for  letting  since  our  last  issue,  appears  to  be 
the  one  for  dredging  at  Los  Angeles  outer 
harbor,  Cal.  This  work  calls  for  the  removal 
of  about  850,000  cu.  yds.  of  material  and  the 
amount  available  for  payment  of  contractors' 
estimate  is  about  $305,000.  Bids  are  to  be 
opened  Oct.  8  by  Lt.  Col.  C.  H.  McKinstry. 

In  the  way  of  water  works  improvement  the 
following  items  are  of  interest:  J.  J.  Han- 
ighen.  at  $114,000,  was  low  bidder  for  con- 
structing 48-in.  pipe  line  from  Miller  Park  to 
Florence  for  the  city  of  Omaha,  Nebr. ;  City 
of  Dayton,  O.,  will  open  bids  Sept.  12  for  the 
construction  of  a  conduit  to  cost  about  $100,- 
000 ;  Ligbtbody  &  Henderson,  Youngstown,  O., 
at  $115,419  were  low-  bidders  for  improving  the 
filter  plant  of  Youngstown. 

The  Department  of  Communications  of  the 
Mexican  Government,  City  of  Mexico,  has 
extended  the  time  in  which  bids  may  be  re- 
ceived for  the  construction  of  a  dock  at  Tux- 
pan.   Bids  will  close   Sept.  21. 

About  the  biggest  work  in  the  irrigation  line 
coming  up  recently  is  the  project  for  a  bond 
issue  for  a  new  irrigation  district  in  the  valley 
bordering  Mann's  Creek,  northeast  of  Weiser. 
Idaho.  It  is  planned  to  issue  bonds  for  $175,- 
000  and  with  the  funds  thus  provided  to  de- 
liver water  for  irrigation  to  5.000  acres. 

A  number  of  new  drainage  jobs  have  come 
up  for  letting  since  our  last  issue.  Chief  of 
these  is  the  work  for  the  Riverside  Drainage 
District  of  Greenville,  Miss.  This  work  will 
be  let  in  four  contracts  of  260.000,  270,000, 
120,000  and  206,000  cu.  yds.  respectively.  Con- 
tracts 1,  3  and  4  can  be  either  floating  or  dry 
land  work ;  Contract  2  will  be  floating  dredge 
work. 


and  before  the  work  is  completed  it  is  be- 
lieved that  over  350  tons  will  be  cleared  from 
the  lake.  As  fast  as  the  fish  are  landed  they 
are  packed  in  refrigerator  cars  and  shipped  to 
New  York,  where  people  are  not  particular 
what   they   eat. 


Municipal 
Notes. 


Advocates  of  the  munici- 
pal control  of  all  public 
necessities  should  watch 
Oceanside,  Cal.  This  town 
recently  voted  against  the 
licensing  of  saloons,  and 
now  the  residents  have 
forwarded  a  petition  to  the  City  Council  ask- 
ing a  special  election  to  vote  on  establishing  a 
municipal  bar.  The  petitioners  state  that,  de- 
spite the  liquor  restriction,  people  are  spend- 
ing about  $2,000  per  month  for  beer,  wine  and 
whisky,  and  if  this  revenue  could  be  collected 
by  the  town  it  would  more  than  meet  the  ex- 
penses of  the  city  government. — Denver,  Colo., 
has  lost  the  distinction  of  having  the  only 
lady  driver  of  a  street  sprinkling  cart  in  this 
country.  The  distinction  has  resigned  her  po- 
sition to  become  an  "actress"  in  a  rnoving  pic- 
ture company. — An  Iowa  city  has  a  novel 
scheme  for  securing  funds  for  installing  mod- 
ern electroliers  for  its  street  lighting  system. 
A  fishing  crew  und  ;r  the  direction  of  a  dep- 
uty fish  and  game  warden,  is  ridding  the 
lakes  of  the  city  of  Buflalo  fish  and  carp,  and 
the  money  received  from  the  sale  of  the  lish 
is  to  be  used  for  the  lights.  Several  tons  of 
fish  are  being  secured  at  each  cast  of  the  net, 
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This  is  the   time  of  year 
Labor  when      contractors      realize 

,     ,  that    there    are    more     jobs 

and  tne  ^^^^^    men.      The    railroads 

Farmer.  which      have      construction 

work  under  -way  also 
realize  it.  During  August 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  sent 
out  from  Minneapolis  over  0,000  men  to  work 
on  its  double  tracking  and  other  construction 
work,  and  the  company  is  now  just  about  as 
well  off  for  men  as  when  it  started.  Signing 
up  as  laborers  the  men  got  free  transportation 
to  the  grain  fields.  Some  of  them  got  off  the 
trains  before  the  stations  w-ere  reached; 
others  worked  a  day  or  two  and  then,  tempt- 
ed by  the  higher  wages  of  the  farmers, 
jumped  to  the  harvest  fields.  Some  of  them 
will  come  back  when  the  crops  are  taken  care 
of,  but  in  any  case  the  INIilwaukee  can  con- 
gratulate itself  on  its  eft'orts  in  helping  relieve 
the  labor  stringency  among  the  farmers  in 
the  northwest. 


A     surprizing     result     of 

the  use  of  cement  has  been 

Concrete        discovered    by   a   New   Jer- 

.       ,  sey     farmer,     according    to 

Apples.  fi^ig    always    truthful     daily 

press.       This     farmer     had 

read     somewhere     that     all 

that   was   necessary   to    arrest   decay   in   fruit 

trees  was  to  cut  out  the  rotten  part  and  fill 

the  cavity   with   cement   mortar.     One   of  his 

pet  apple  trees  was  languishing  away,  and  its 

crop  yearly  diminishing,  so  he  decided  to  put 

his   knowledge   into   effect.     A   large   quantity 

of   cement    was   applied   to   the   tree,    and   the 

farmer,  much  pleased  with  the  operation,  went 

around    predicting    that    he    would  ■  have    the 

best   fruit   in   town   this  year.     Last   week  he 

had  a  party  of   friends  out  to  dinner  and  at 

the  table   he   handed  each   of   them   an   apple 

from  the  tree.     All  made  efforts  to  penetrate 

the   skin   but   in   vain,   and    when   the    farmer 

tried    he  broke  a  tooth.     The  apples,  if    one 

is  to  beheve  what  he  reads,  were  as  hard  as 

stone. 


A    week    ago    last    Tues- 
Road  ''"^y    '''*    citizens    of    Ohio 

T5       ,  voted      on      ratifying      an 

Isona  amendment    to    the    consti- 

Elections.  tution  authorizing  the  is- 
suance of  $50,000,000  of 
bonds  for  highway  im- 
provement. The  official  returns  of  the  elec- 
tion are  not  available  but  the  figures  at  hand 
indicate  that  the  bonds  issue  failed  to  carry. 
I  his  result,  of  course,  is  a  disappointment  to 
the  good  roads  advocates  of  Ohio ;  but  after 
all  it  only  means  a  delay  in  the  starting  of  the 
state  aid  plan.  In  the  meantime  the  legisla- 
ture of  Pennsylvania  next  year  will  vote  on 
amending  the  constitution  of  the  state  so  that 
it  may  authorize  the  issuance  of  $30,000,000 
of  bonds  for  the  purpose  of  improving  and 
rebuilding  the  state  highways. 
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BOOK  REVIEWS 


Knots,    Splices    and    Rope-Work.— By    A. 

Hyatt    Verrill.      The    Norman    W.    Henley 
Publishing  Co.,  New  York  City.     Cloth,  5x7 
ins. ;  102  pp. ;  148  illustrations  ;  60  cents. 
Contractors   and   engineers   do   not   need   to 
be   familiar  with   Cuckold's  necks   and   Turk's 
heads  and  Stu'n's'l  bends  and  Matthew  Walk- 
er   knots,    but    a    practical    knowledge    wliich 
will   enable  them   to   recognize  and   direct  the 
making  of  knots  and  bends  that  will  hold  and 
hitches  and  ties  that  will  not  slip  is  frequently 
desirable. 

As  the  author  says  in  his  introduction,  "A 
little  knowledge  of  knots  has  saved  many  a 
life  in  storm  and  wreck,"  and  "many  an  acci- 
dent has  occurred  through  a  knot  or  splice 
improperly   formed." 

Mr.  Merrill's  directions  and  explanations 
are  concisely  and  clearly  written  and  the 
illustrations,  large  in  scale  and  well-drawn, 
deserve    high    commendation. 

Standard  Forms  of  Field  Notes  for  Civil 
Engineers. — Bv  Charles  C.  .Vnthony.  Mc- 
Graw-Hill Book  Co..  New  York.  Cloth, 
4%x7  ins.;  56  pp.;  illustrated;  $1. 
This  book  presents  in  a  concise  manner, 
forms  for  note  taking  by  field  engineers,  to- 
gether with  instructions  in  the  use  of  the 
forms  presented,  .nnd  lists  showing  the  in- 
formation that  should  be  obtained  in  connec- 
tion with  surveys  for  various  purposes  in 
order  that  the  information  will  be  complete 
when  turned  over  to  the  drafting  room  or 
office.  The  subjects  covered  include  the 
methods  of  making  surveys  for  station  lay- 
outs; water  stations  and  reservoirs;  level 
notes;  stadia  survey  notes;  railway  curve 
notes ;  construction  cross-section  notes ;  cross- 
sections  of  borrow  pits  and  steam  shovel 
cuts;  gravel  pits;  square  line  surveys  for  tak- 
ing topography ;  transit  notes,  and  hydro- 
graphic  notes. 

The  book  is  well  illustrated  with  plates 
showing  pages  of  properly  kept  note  l)Ooks 
on  a  number  of  actual  surveys.  The  subject 
dealt  with  in  the  book  is  one  whicli  has  re- 
ceived too  little  space  in  books  on  surveying 
and  its  treatment  here  should  be  ample  for 
the  requirements  of  all  average  work. 

The  Main  Drainage  of  Towns. — By  I".  Xoel 
D.  Taylor,  J.  B.  Lippincott  Co..  Philadel- 
phia, Pa.;  cloth;  6x!l  ins.;  313  pp.;  illus- 
trated; $4.50. 

This  is  a  British  book  of  a  very  practical 
nature,  and  the  scope  of  which  is  wider  than 
one  would  infer  from  its  title.  In  addition 
to  the  usual  chapters  on  preliminary  consid- 
erations, principle  of  hydraulics,  calculations, 
forms  of  sewers  and  the  ventilation  of  sewers, 
there  are  excellent  chapters  on  details  of  de- 
sign, and  the  construction  methods  now  em- 
ployed on  sewers  in  Great  Britain.  There  is 
one  chapter  on  special  construction  work 
which  gives  the  details  of  stream  crossings 
by  means  of  siphons  and  by  pipes  over  the 
stream.  The  author  has  paid  particular  at- 
tention to  modern  construction  methods  and 
in  that  particular  the  work  is  an  excellent 
one. 

A  chapter  on  sewage  pumping  discusses  the 
comparative  advantages  of  various  methods 
and  machinery  utilized  in  lifting  sewage.  The 
chapter  on  bouse  drainage  discusses  good  and 
bad  plumbing  fixtures  and  shows  specimen 
layouts.  ,\bout  one-quarter  of  the  book  is 
devoted  to  a  discussion  of  sewage  disposal, 
in  two  chapters.  Tliere  is  a  short  chapter  on 
the  theory  of  sewage  disposal  which  discusses 
the  various  well  established  methods  of  puri- 
fication. The  chapter  on  sewage  disposal 
works  gives  many  examples  from  actual  in- 
stallation, both  general  arrangement  draw- 
ings and  detail   of  d'csign. 

The  book  contains  over  3.50  illustrations. 
The  illustrations  are  well  selected  and  many 
of  the  cuts  showing  details  of  design  and 
construction  methods  are  exceptionally  good. 
The  book  will  make  .i  valued  addition  to  the 
engineer's   library. 


Highway  Engineers*  Handbook — By  Wil- 
son G.  Harger  and  Edmund  A.  ijonnev ; 
McGraw-Hill  Book  Co.,  New  York  City  ; 
flexible  leather;  4x7  ins.;  pp.  493  +  xiv; 
illustrated;   $3  net. 

So  far  as  we  know,  this  is  the  first  Amer- 
ican book  so  arranged  and  bound  as  to  meet 
especially  the  needs  of  road  engineers  en- 
gaged in  field  location.  The  evident  aim  of 
the  authors  is  to  provide  a  "pocketbook  that 
shall  be  to  road  engineers  what  Searles',  for 
e.\ample,  is  to  railway  engineers.  The  au- 
thors, however,  have  not  stopped  with  text 
and  tables  to  be  used  in  road  location,  but 
have  provided  text  and  data  for  office  use 
and   in   designing  and   estimating   costs. 

There  will  be  many  who  will  question  the 
wisdom  of  attempting  to  combine  road  lo- 
cation, design  and  construction  in  a  book 
of  this  character,  particularly  now  that  high- 
way engineering  has  become  a  science  of 
such  magnitude.  Nearly  200  pages,  or  40 
per  cent  of  the  book,  are  devoted  to  curve 
tables,  trigonometric  tables,  logarithms  and 
other  tabular  data  commonly  found  in  pock- 
etbooks  on  railway  location.  This  leaves 
about  300  pages  to  covxjr  road  location,  de- 
sign and  construction.  Obviously,  with  so 
large  a  field  to  cover  in  300  small  pages,  the 
matter  must  be  very  greatly  condensed  and 
often  sketchy.  In  credit  to  the  authors  it 
must  be  said  that  they  seem  to  have  con- 
densed with  good  judgment. 

The  book  is  divided  into  two  parts:  (I) 
Theory  of  Design,  and  (II)  Practice  of  De- 
sign and  Construction.  Part  I  contains  117 
pages,  divided  into  seven  chapters,  as  fol- 
lows: Grades  and  .Alignment,  15  pages;  Sec- 
tions, 14  pages;  Drainage,  28  pages;  Founda- 
tions for  Stone  Roads.  11  pages;  Top 
Courses.  15  pagvs ;  Minor  Points,  9  pages,  and 
Materials,  22   pages. 

Part  II  contains  five  chapters,  as  follows: 
The  Survey,  02  pages ;  Office  Practice,  47 
pages ;  Cost  Data  and  Estimates,  53  pages ; 
Notes  on  Construction,  29  pages ;  Specifica- 
tions. 45  pages,  and  General  Tables  and 
Formulae,    133   pages. 

There  are  a  great  many  American  books 
on  highways,  and  most  of  them  have  been 
written  by  men  of  little  or  no  experience 
in  road  work.  The  present  book  bears  all 
the  earmarks  of  authorship  by  men  who  have 
done  road  work,  and  who.  therefore,  know 
what  sort  of  information  a  road  engineer 
most  needs.  Mr.  Harger  is  First  Assistant 
Engineer  of  the  New  York  State  Department 
of  Highways,  and  Mr.  Bonney  is  Chief 
Draftsman.  Division  No.  5,  New  York  State 
Department  of  Highways.  There  can  be  no 
question  that  the  Highway  Engineers'  Hand- 
book is  a  valuable  addition  to  road  litera- 
ture. It  should  be  particularly  useful  to  the 
engineer   engaged    in    road    surveying. 

Valuation  of  Public  Utility  Properties. — By 

Henrv  Floy;   McGraw-Hill  Book   Co.,  New 

York'  City  ;    cloth  ;    Gyi9    ins. ;    pp.   .390  -f  vi  ; 

$5  net. 

This  is  the  first  American  book  to  be  pub- 
lished on  the  subject  of  public  utility  ap- 
praisals, if  we  except  the  bound  volumes  of 
the  decisions  of  the  Wisconsin  Railroad  Com- 
mission, which  are,  in  fact,  treatises  on  ap- 
praisals and  rate  making,  as  well  as  reposi- 
tories of   legal  and   engineering  data. 

Mr.  Floy  has  divided  his  book  into  ten 
chapters,  whose  names  are  as  follows :  In- 
troduction. 12  pages;  Glossary,  20  pages; 
Public  Service  Commissions.  18  pages; 
Making  an  .Appraisal.  14  pages;  Structural 
Costs,  30  pages ;  Development  Expense,  In- 
tangible Expenses,  Non-Physical  Costs,  Over- 
head E.xpenses,  39  pages ;  Franchises,  Good 
Will,  Going  Value.  Contracts.  40  pages ;  De- 
preciation. 51  pag«s ;  Appraisals  of  Public 
Utility.  Properties  in  Greater  New  York.  116 
pages,  and  E.xamples  of  Important  Apprais- 
als, 55  pages. 

Although  the  Glossary  has  20  pages,  it  con- 
tains definitions  of  only  about  20  terms.  For 
the  use  of  beginners  in  this  subject  a  far 
greater  number  of  terms  should  have  been 
defined. 

The    14   pages   of    the   chapter   on   "Making 


an  Appraisal"  are  wholly  inadequate  in  num- 
ber, for  this  is  one  of  the  most  important 
features   of  the   subject   of   appraising. 

Of  the  30  pages  of  the  chapter  on  "Struct- 
ural Costs,"  12  pages  relate  to  land  appraisal, 

3  pages  relate  to  water  power  valuation,  and 

4  pages  discuss  the  inclusion  of  street  pav- 
ing costs,  which  leaves  but  11  pages  for  the 
subject  of  unit  costs.  In  this  chapter  there 
is  an  excellent  chart  showing  the  prices  of 
the  following  materials,  by  inonths,  from 
1898  to  1911:  Tin,  lead,  copper,  pig  iron, 
cast  iron  pipe,  steel  rails  and  Portland  cem- 
ent. 

The  sixth  chapter  might  well  have  been 
entitled  Overhead  Costs.  \  number  of  court 
and  commission  decisions  are  cited  as  to  over- 
head costs,  and  a  few  examples  are  given  of 
the  percentages  allowed  for  overhead  items 
in  certain  cases.  This  sixth  chapter  and  the 
one  that  follows  it  will  be  particularly  un- 
satisfactory to  one  who  has  had  much  to  do 
with  appraisals.  "Overhead  costs"  and  "go- 
ing value''  (or  development  cost)  comprise 
two  of  the  most  disputed  classes  of  cost 
items.  The  author's  discussion  of  these  sub- 
jects is  too  elementary  and  is  lacking  in  ex- 
amples. 

The  chapter  on  Depreciation  is  mainly  a 
reprint  of  a  paper  by  the  author  read  be- 
fore the  American  Institute  of  Electrical  En- 
gineers. (See  EiVGIN'KtRING  &  C0NTR.\CTING. 
Oct.  4,  1911,  for  an  abstract  of  the  data  of 
the  paper.)  This  chapter  contains  a  good 
table  of  rates  of  depreciation  used  in  ap- 
praising various  street  railways  and  electric 
properties,  which  table  was  reprinted  in 
Engineering  &  Contr.\cting  of  the  date  just 
mentioned.  The  chapter  also  contains  curves 
and  tables  for  calculating  depreciation  by  the 
sinking  fund  fornnda.  This  chapter  is  the 
best  in  the  book,  but  it  is  weakened  by  omis- 
sion of  rates  of  depreciation  of  plant  other 
than   electrical. 

More  than  half  the  ninth  chapter  (116 
pages)  is  taken  up  with  tables  of  the  ap- 
praised value  of  the  Third  Avenue  Railroad 
(New  York  city),  as  prepared  by  Mr.  Floy 
for  the  company,  and  by  Mr.  E.  G.  Connette 
for  the  Public  Service  Commission.  Follow- 
ing this,  in  the  same  ( hapter  and  in  the  sub- 
sequent chapter,  are  tables  giving  rather 
brief  summaries  of  the  appraised  values  of 
the  following  properties  :  Metropolitan  Street 
Ry.  Co.;  Coney  Island  &  Brooklyn  R.  R. 
Co. ;  Kings  County  Lighting  Co. ;  Chicago 
Consolidated  Traction  Co. ;  Chicago  &  North 
Shore  Street  Ry.  Co. ;  Union  Electric  Light 
&  Power  Co.  (St.  Louis)  ;  Macon  Gas  Light 
&  Water  Co.  (Georgia)  ;  Michigan  Steam 
Railroads  Tsunnnarized)  ;  Northern  Pacific 
Ry.  (summarized  for  state  of  W.i^liinetun  I , 
and   Beloit   Gas  &   F-U-clric   Co. 


PERSONAL 


.\lr.  C.  K.  Conrad  has  been  appointed  Con- 
struction Engineer  for  the  Raleigh,  Char- 
lotte &  Southern  Ry. 

Mr.  Wesley  C.  Beach,  Construction  Engi- 
neer of  the  Chicago,  Rock  Island  &  Pacific, 
died  on  .Aug.  24  in  Chicago. 

Mr.  B.  Connolly  has  been  appointed  Road- 
master  of  the  Panama  R.  R.  and  will  have 
charge    of   all   construction   and    maintenance. 

Mr.  C.  J.  Rist  has  been  appointed  Division 
Engineer  of  the  Erie  R.  R.  with  offices  at 
Huntington.  Ind.  He  succeeds  Mr.  A.  Swartz, 
who  resigned. 

Mr.  Wm.  F.  Lockwood,  Engineer  of  Main- 
tenance of  Way  of  the  Interborough  Rapid 
Transit  R.  R.  of  New  York,  died  recently  at 
his  home,  in  Yonkers. 

Mr.  Thos.  M.  McCarthy  of  the  McCarthy 
Improvement  Co.,  of  Davenport,  Iowa,  met 
with  fatal  injuries  in  an  automobile  accident 
near    Grinnell.    la.,    on    .Aug.   23. 

Mr.  .August  Henian.  President  of  the  He- 
man  Construction  Co..  was  severely  injured 
in  St.  Louis  on  .Aug.  2t)  while  inspecting  the 
work  which  is  being  done  by  his  company  on 
Coody  Creek  Sewer   in   St.  Louis.     The   cav- 
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ing  in  of  the  bank  on  a  IC-ft,  trench  caused 
him  to  fall.  Both  ankles  and  several  ribs  were 
broken  and  it  was  feared  that  he  was  also 
internally    injured. 

Dr.  .\dams  has  been  appointed  Bacteriol- 
ogist and  Chemist  of  Ottawa,  Can.  He  goes 
to  Ottawa  from  Toronto,  where  he  has  been 
First  Assistant  to  Dr.   Naismith. 

Mr.  Henry  H.  Quimby,  who  resigned  sev- 
eral months  ago  as  Assistant  Engineer  in  the 
Survey  Bureau  in  charge  of  bridge  construc- 
tion in  Philadelphia,  has  been  reinstated  to 
his  former  position. 

Mr.  Earl  D.  Covell,  Assistant  Engineer  U. 
S.  Reclamation  Service,  has  been  transferred 
from  the  Flathead  Project  to  the  ^lilk  River 
Project,  on  construction  of  the  Vandalia  Di- 
version Dam.  His  headquarters  are  at  Mal- 
ta,  Mont. 

Mr.  S.  R.  Heakes,  formerly  manager  of 
the  Kerr  Lake  Mine  at  Cobalt,  has  left  the 
engineering  profession  to  enter  the  ministry. 
He  was  ordained  on  Aug.  25  at  the  Cronyn 
Memorial  Church  in  London  as  a  member 
of  the  Anglican  clergy. 

Messrs.  E.  S.  Longfellow,  R.  Richards.  R. 
Rossitter.  A.  Bredlaw,  H.  Shannon,  J.  Cer- 
mak,  Joseph  Stanton  and  H.  Frory  success- 
fully passed  the  recent  civil  service  examina- 
tion for  promotion  to  the  position  of  junior 
engineer,  city  of  Chicago. 

Mr.  James  W.  McPherson.  one  cif  the  pio- 
neer railroad  builders  of  the  West,  died  on 
Sept.  4  at  Lincoln,  Nebr.  Mr.  McPherson 
helped  to  build  the  main  line  of  the  Union 
Pacific  and  some  of  its  branches,  and  is  also 
engaged  on  construction  work  for  the  Bur- 
lington. He  was  one  of  the  party  that  drove 
the  golden  spike  connecting  the  two  Pacific 
railroads    in    L'tah. 


CATALOGUES 


Rockwell  Furnaces. — Paper,  8V,.xll  ins., 
16  pp.  W.  S.  Rockwell  Co.,  50  Church  St., 
New   York   City. 

This  catalog  illustrates  and  describes 
Rockwell  Rotary  .\nnealing  and  Hardening 
Furnaces  for  oil  or  gas  fuel. 

Clay  Products.— Paper,  7xlO>/  ins.,  4  pp. 
Laclede-Christy  Clay  Products  Co.,  Man- 
chester &  Sulphur  Ave.,  St.  Louis,  Mo. 

This  folder  describes  the  plant  of  the 
above  company  and  shows  the  capacity  of 
the  plant  for  manufacturing  various  clay 
products. 

Fire  Proof  Hollow  Metal  Wire  Glass 
Windows. — Paper,  S'.i.xU  ins.,  8  pp. 
Meeker  Brothers  Iron  Co.,  St.  Louis,  Mo. 

This  catalog  contains  illustrations  and 
line  drawings  of  metal  window  frames,  door 
fraines.  etc.     Tables  of  sizes,  etc.,  are  given. 

Mallet   Articulated   Locomotives. — Paper, 

6x9  ins.,  44  pp.     The    Baldwin   Locomotive 
Works,  Philadelphia,  Pa. 

This  is  Catalog  Record  No.  72  and  de- 
scribes, with  illustrations  and  line  draw- 
ings, a  number  of  locomotives  which  have 
been  placed  in  service  on  different  rail- 
roads. Halftone  illustrations  and  line  draw- 
ings are  vMvn  witli  the  t;enera!  dimensions. 

Expanded  Metal  Construction. — Paper,  6x 
9  ins.,  22  pp.  Northwestern  Expanded  Met- 
al Co.,  37  W.  Van  Buren  St.,  New  York 
City. 

The  September  issue  of  the  Expanded 
Metal  Company's  bulletin  contains  a  com- 
plete illustrated  description  of  a  series  of 
lire  tests  made  at   Cleveland. 

Cleaning  Water  Mains. — Paper,  S>^x8^ 
ins.,  32  pp.  National  Water  Main  Cleaning 
Co..  61   Park  Row,  N.  Y. 

This  is  a  bulletin  of  the  contractors  for 
the  cleaning  of  water  mains.  It  contains 
an  illustrated  article  describing  the  clean- 
ing of  mains  and  showing  conditions  of 
encrusted  mains.  A  number  of  letters  re- 
ceived   from    superintendents    of   water    de- 


partments vouch  for  the  elificiency  of  meth- 
ods. -A  scale  of  prices  per  foot  for  various 
sizes  of  pipe,  and  directions  for  testing  the 
capacity  of  water  mains  are  given. 

Electrical  Equipment. — Paper,  8x105^  ins. 
General   l-'lectric  Co.,  Schenectady,  N.  Y. 

The  following  bulletins  have  recently 
been  issued  by  the  General  Electric  Co.: 

Synchronism  Indicator. — Bulletin  .Mo. 
4975  ha^  been  recently  issued  and  is  a  re- 
vision of  fornuT  Bulletin  Xo.  4613. 

Resistance  Units. — This  bulletin  illus- 
trates and  describes  resistance  units  for 
various  motor-starting  and  speed-controll- 
ing rheostats.  The  number  of  the  bulletin 
is  4973. 

Sprague-General  Electric  Type  MK  Con- 
trol.—  Bulletin  No.  4977  describes  the  com- 
paiiy's  control  apparatus  known  as  Type 
MK,  which  is  designed  for  use  where  sin- 
gle car  operation  predominates,  and  where 
a  uniform  acceleration  is  not  of  such  im- 
portance as  extreme  simplicity.  This  bul- 
letin supersedes,  in  part.  Bulletin  No.  4761. 

Oil  Switches  for  Small  and  Isolated  Plant 
3300-Volt     Alternating     Current     Service. — 

This  is  Bulletin  No.  A40<ll,  wliich  describes 
oil  switches  manufactured  by  this  company, 
which  are  intended  primarily  for  use  in 
small  and  isolated  alternating  current 
plants  of  voltages  not  greater  than  33tK). 
The  bulletin  contains  connection  and  di- 
mension diagrams,  and  also  useful  formu- 
las for  use  in  selecting  oil  switches. 

Polyphase  Maximum  Watt  Demand  In- 
dicator, Type  W. —  Bulletin  A4<1(I2,  descrilies 
the  Poh-phase  .Maximum  Watt  Demand  In- 
dicator, Type  W.  The  instrument  is  suita- 
ble for  recording  the  maximum  load  of  al- 
ternating current  circuits  irrespective  of 
power-factor  and  voltage  fluctuations.  This 
suiiersedes  thr  company's  previous  bulletin 
on  this  subject. 

Nash  Gas  Engines. — Paper,  4)4x7^4  ins., 
12  pp.  National  Meter  Co.,  84  Chamber  St., 
New  York  City. 

Illustrations  and  description  of  Nash  Gas 
Engines  operating  on  producer  gas  are 
shown  in  this  book. 

Publicity.— Paper,  434x11 14  ins.,  8  pp.  S. 
B.  Greenstein  Co.,  247  W.  36th  St.,  New 
York  City. 

This  is  a  printer's  catalog  describing 
work  which  this  company  is  prepared  to 
execute  in  printin.g,  engraving,  electrotyp- 
ing.  etc. 

Permissible  Explosives. — Paper,  6x9  ins., 
16  pp.  E.  I.  du  Pont  de  Nemours  Powder 
Co.,   Wilmington,   Del. 

This  booklet  contains  a  description  of 
permissible  explosives  with  illustrations  of 
tests.  These  explosives  are  especially  for 
gaseous  or  dusty  coal  mines. 

Hunt  Automatic  Railway. — Paper,  6?^x 
9;4  ins.,  Zl  pp.  C.  W.  Hunt  Co.,  New  West 
Brighton,  N.  Y. 

This  catalog  illustrates  and  describes  an 
automatic  gravity  railway  and  shows  a 
number  of  illustrations  of  plants  which  have 
been  in  operation  for  a  number  of  years. 
Letters  are  given  from  users. 

Paving  &  Roads.— Paper,  5V<x8!^  ins.,  20 
pp.  The  Texas  Co.,  17  Battery  Place,  New 
York  City. 

The  August  number  of  this  bulletin  con- 
tains articles  on  oiling  roads  in  Baltimore 
and  some  notes  on  road  construction  in 
various  cities.  A  series  of  articles  on  bit- 
uminous construction  is  to  be  given  and  the 
first  article  is  contained  in  this  issue. 

Wood  Preserving  Machinery. — Paper.  6x 
9  ins.,  24  pp.  Power  &  Mining  Machinery 
Co.,  11   5  Broadway,  New  York  City. 

This  book  contains  a  discussion  with  his- 
torical data  on  the  preservation  of  timber, 
-V  line  drawing  of  a  creosoting  plant   with 


one  impregnation  cylinder  is  shown  and 
the  equipment  for  it  is  described  with  com- 
plete illustrations.  Various  machinery  for 
this  line  of  work  is  also  shown. 

Hayward  Buckets. — Paper,  6x9  ins.,  8  pp. 
The  liayuard  Co..  50  Church  St.,  New  York 
City. 

This  booklet  describes  recent  installa- 
tions of  Hayward  buckets  for  coal  han- 
dling, rock  hauUng  and  excavation  under 
water.  The  clam  shell  and  orange  peel 
buckets  are  shown.  The  book  is  illusrated. 
.\  nund^er  of  interesting  illustrations  show- 
ing work  being  done  with  Hayward  buckets 
on  promin-ent  construction  jobs  are  given. 
This  is  Pamphlet  No.  594. 

Machine  Tools. — Paper.  6x9  ins.,  96  pp. 
New  Machine  Tool  Works.  24th  and  Vine 
Sts.,   Philadelphia,  Pa. 

This  catalog  contains  illustrations  and  de- 
scriptions of  a  number  of  types  of  metal 
cold  saw  cuttin.g  off  machines  operating  in- 
serted tooth  blades.  Complete  descrip- 
tions, specifications,  sizes,  etc.,  are  given 
for  each  machine  illustrated.  Besides  cold 
saw  cutting  oft'  machines,  other  large  shop 
tools  are   illustrated  and  described. 

Blaw  Steel  Forms. — Paper,  6x9  ins..  40 
pp.  Blaw-  Steel  Construction  Co.,  Westing- 
iiouse   Bldg.,   Pittsburgh,   Pa. 

This  bulletin  contains  a  discussion  of 
conduit  construction  by  means  of  steel 
forms  and  a  large  number  of  illustrations 
showing  steel  forms  in  use  on  actual  work 
of  various  classes.  A  number  of  letters 
from  users  are  given. 

Building  Progress. — Paper,  (>y^v.9Yi,  ins., 
28  pp.  National  Fire  Proofing  Co.,  Pitts- 
burgh,  Pa. 

This  is  the  August  number  of  this  bul- 
letin. It  contains  articles  on  fire  proof 
school  houses,  masonry  construction,  and  a 
description  of  a  successful  builders'  ex- 
change. Some  illustrations  of  plans  for 
Xatco  tile   houses  are  shown. 

Air  Lift. — Paper,  6x9  ins.,  70  pp.  Inger- 
soIl-Rand,  Co.,  11  Broadway,  New  York 
City. 

Water  Lifted  by  Compressed  Air,  is  the 
subject  of  a  little  bulletin  just  issued,  in 
which  the  different  methods  employed  for 
lifting  water  with  comparative  costs  of  op- 
erating and  various  installations,  are  given. 
The  catalog  is  well  illustrated  to  show  the 
work  of  the  different  systems.  A  large 
amount  of  useful  tabular  matter  is  con- 
tained.    This  is  Catalog  No.  75. 

Electrical  Appliances. — Paper.  3i4x554 
ins.,  6  pp.  Conlan  Electrical  Co.,  43  Mur- 
ray St.,  New  York  City. 

This  folder  illustrates  and  describes  a 
new  electrical  receptacle  and  plug  with  wa- 
ter-tight joint  and  other  useful  features. 

Fire  Proofing  Handbook. — Paper.  6x9 
ins.,  80  pp.  General  Fire  Proofing  Co., 
Youngstown.  O. 

This  is  a  complete  catalog  designed  for 
use  by  engineers  and  architects.  It  covers 
fire  proof  construction  and  illustrates  all 
forms  of  construction  in  wdiich  this  mate- 
rial is  used.  Complete  illustrations,  de- 
scriptions and  line  drawings  with  tables  of 
sizes,  wei,ghts,  etc.,  of  materials  are  given. 

Iron  Pipe. — Paper,  6x9  ins.,  48  pp.  The 
Readiu.n    Iron   Co..  Reading,   Pa. 

The  bulletin  is  entitled  ''Wrought  Iron 
vs.  Steel  Pipe,"  and  contains  considerable 
discussion  with  testimony  of  users  and  ar- 
.gumcnts  of  the  manufacturers  in  favor  of 
wrou.ght  iron  pipe.  .V  number  of  pages  are 
devoted  to  a  paper  on  the  relative  corro- 
sion of  steel  and  wrou.ght  iron  water  pipes 
with  discussions  of  the  same,  and  the  meth- 
od for  ascertaining  whether  pipe  is  made 
of  wrought  iron  or  steel,  etc. 
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Alabama. 

®Dunn  &  Lallande  Bros.,  .Mabama  Na- 
tional Bank  Bldg.,  Birmingham,  Ala,,  have 
been  awarded  a  contract  by  the  Alabama  In- 
terstate Power  Co.,  Montgomery,  for  build- 
ing a  6-mile  railroad,  as  an  e.xtension  of  the 
Clear  Lake  Lumber  Co.'s  line,  from  Ocam- 
po  to  site  of  the  power  company's  Dam  No. 
12   on   the   Corsa   River. 

®The  Furtwangler  Construction  Co.,  Bir- 
mingham, Ala.,  has  been  awarded  the  con- 
tract for  constructing  about  si.x  miles  of 
line  from  Empire,  Ala.,  to  the  new  mine  of 
the  Maryland   Coal  &  Coke  Co. 

The  Tuscaloosa  Belt  Ry.  Co.,  Brown-Marx 
Bldg..  Birmingham,  Ala.,  operating  a  trac- 
tion line  from  Tuscaloosa  to  Holt,  is  contem- 
plating development  work  at  Tuscaloosa 
which  will  provide  that  city  with  a  street 
railway   system. 

A  movement  has  been  inaugurated  at  An- 
niston,  Ala.,  to  insist  that  the  Seaboard  Air 
Line  Ry.  take  some  steps  toward  constructing 
a  line  to  that  city,  in  accordance  with  its 
promise.  W.  L.  Seddon,  Portsmouth,  Va.,  is 
Chief  Engineer  of  the  railway. 

The  Birmingham  Railway,  Light  &  Power 
Co.,  Birmingham,  Ala.,  is  understood  to  have 
practically  completed  plans  for  an  extension 
of  tlie   East   Lake  car   lin'e   to   Huffman. 

The  Manistee  &  Rcpton  R.  R.  has  com- 
pleted an  extension  to  Monroeville  and  con- 
templates a  further  extension  of  three  miles 
to  Monroe.  When  this  is  completed  it  is  ex- 
pected to  begin  on  an  extension  south  from 
Snider  to  what  is  known  as  the  Hunter-Benn 
Co.  tract  of  timber,  about  eight  miles  below 
Snider.  It  is  then  planned  to  take  up  the 
road  from  Snider  to  Manistee  and  from  Con- 
oly  to  Manistee  Junction  and  when  this  is 
done  there  will  be  a  road  runnin.g  in  a 
southerly  direction  from  Monroe,  Ala.,  to- 
wards Bay  Minette  or  Mobile.  J.  B.  Bar- 
nett  and  L.  J.  Bugg,  Monroeville,  Ala.,  are 
the  owners  of  the  Manistee  &  Repton  R.  R. 

Arkansas. 

The  Railroad  Committee  of  El  Paso,  White 
County,  Ark.,  is  reported  to  have  raised 
$10,000  together  with  right-of-way  through 
the  county  and  depot  grounds  for  a  railroad 
from  that  city.  It  is  reported  that  Col.  C  C. 
Godman,  Railroad  Contractor,  Fort  Smith, 
Ark.,  will  undertake  the  construction  of  the 
line. 

Construction  will  be  started  about  Sept. 
15  on  the  Mount  Ida,  Ouachita  Valley  &  Hot 
Springs  Ry.,  mentioned  in  our  last  issue. 
The  road  will  extend  from  Womble  to 
Mount'  Ida,  .\rk.,  and  will  be  about  12  miles 
long.  It  will  extend  through  a  heavily  tim- 
bered country  and  also  through  agricultural 
and  fruit  lands.  The  road  will  be  construct- 
ed by  Col.  C.  C.  Godman,  Fort  Smith,  Ark. 
Dr.  Geo.  Gox,  Mount  Ida,  Ark.,  is  President. 

California. 

•J"Bids  will  be  received  until  2  p.  m.,  Sept. 
18,  by  Board  Public  Works,  F.  J.  Churchill, 
Secretary,  City  Hall,  San  Francisco,  Cal.,  for 
furnishing  and  delivering  track  specials  and 
tubular  steel  trolley  poles  for  th'e  Geary  St. 
Municipal    Railway. 

It  is  believed  that  the  Southern  Pacific  sys- 
tem will  shortly  announce  its  intention  of 
building  a  new  4-track  electric  railway  from 
San   Francisco  to   San  Jose. 

The  movements  of  a  corps  of  surveyors 
working  between  Challenge,  Yuba  Countj', 
Calif.,  and  Rackerby.  have  given  rise  to  the 
report  that  lines  are  being  run  for  a  new  rail- 
road in  that  vicinity.  H.  C.  Clemons.  Chal- 
lenge,   Calif.,    appears   to   be    interested. 

The  Southern  California  Beach  Ry.  Co.  of 
Santa  Ana  has  been  incorporated  and  pro- 
poses the  construction  of  a  railroad  from 
Colton  to  San  Diego  by  the  coast  route.  The 
projected    route    is    through    San    Bernardino 


and  Riverside  counties,  Santa  Ana,  Balboa, 
Laguna  Beach  and  Oceanside  to  San  Diego, 
The  directors  are :  H.  C.  Foster,  W.  D.  Gil- 
man,  Smithwick,  C.  R.  Sumner  and  M.  L. 
Cook,  all  of  Los  Angeles.  The  capital  stock 
is  $3,000,000,  of  which  $150,000  has  been  sub- 
scribed. 

It  is  reported  that  the  Pacific  Portland  Cem- 
ent Co..  owning  and  operating  a  railroad  be- 
tween Flint,  Calif.,  and  the  lime  rock  quar- 
ries on  the  Middle  Forks,  will  build  a  round 
house  and  shops  at  Flint. 

In  a  report  to  the  Chamber  of  Commerce, 
San  Francisco,  Calif..  F.  C,  Friedlander  sug- 
gested that  a  railroad  could  be  built  connect- 
ing Twin  Falls  with  Wells,  Nev,,  thus  giv- 
ing San  Francisco  a  direct  route  to  that 
region. 

The  Harbor  Commission  of  Los  Angeles, 
Cal.,  has  adopted  a  resolution  recommend- 
ing that  a  company  be  organized  to  build  a 
municipal  railway.  The  resolution  calls  for 
the  organization  of  a  $5,000,000  company,  to 
be  known  as  the  Los  .\ngeles  Municipal 
Railroad  &  Terminal  Co.,  all  the  stock  of 
which  shall  be  owned  by  the  city,  except 
one  share  to  be  held  by  each  director.  The 
resolution  recommends  that  rights-of-way 
and  terminal  properties  be  acquired  by  op- 
tion and  otherwise,  and  that  on  such  prop- 
erty $2,500,000  bonds,  in  denominations  of 
$25  and  multiples  thereof,  be  issued  and 
offered  to  the  citizens  of  Los  Angeles,  the 
money  to  be  used  in  construction  of  the  rail- 
road. 

Colorado. 

Residents  of  Hugoton,  Richfield  and  Lamar, 
Colo.,  have  joined  to  secure  the  construction 
of  a  new  railway  across  the  southwestern 
section  of  Kansas.  It  is  believed  that  an  ex- 
tension of  the  Missouri,  Kansas  &  Texas  can 
be  secured.  E.  C.  Wilson,  Richfield,  Kans.,  is 
interested    in   the   movement. 

Reconnaissance  surveys  have  been  started 
by  Frank  Hall,  Engineer,  Grand  Junction, 
Colo.,  and  a  corps  of  assistants  for  the  Para- 
do.x  R.  R.,  from  Nucla  to  Grand  Junction.  A 
permanent   survev  will  be   made  shortlv. 

The  Den\-x;r  &  Rio  Grande  R.  R.,'  J.  G. 
Gwyn,  Chief  Engineer.  Denver,  Colo.,  has 
three  engineering  parties  in  the  field  sur- 
veying a  new  route  for  the  Marshall  Pass 
line.  This  line  extends  from  Salida  to  Mon- 
trose and  it  is  intended  to  broad-gage  it  in 
time  for  the  1913  fruit  crop.  It  is  stated  that 
a  feasible  broad  gage  route,  with  a  maximum 
grade  of  2  per  cent,  has  been  discovered  over 
Marshall  pass,  and  it  is  this  route  the  sur- 
veyors are  trying  to  establish, 

Georgia. 

®The  Callahan  Construction  Co,,  Knox- 
ville,  Tenn.,  has  been  awarded  the  contract 
by  the  Southern  Ry.  for  converting  into  an 
open  cut  the  Pine  Mountain  tunnel,  men- 
tioned in  our  last  issue.  This  tunnel  is  lo- 
cated on  the  Atlanta-Columbus  line  and  is 
about  350   ft.   long. 

The  Albany  Terminal  Co.  has  taken  bids 
for  the  construction  cf  its  new  union  pas- 
senger station  at  ."Mbany,  Ga.  The  com- 
pany is  controlled  by  five  railroads  and  will 
.:xpend  $110,000  for  the  station  and  terminal 
improvements. 

Idaho. 

A  proposition  is  up  before  the  business  men 
of  Boise,  Idaho,  to  construct  a  connecting  link 
between  Boise  and  the  Idaho  Northern  R.  R. 
at  Middleton,  thereby  giving  the  city  direct 
terminal  connections  with  the  line.  E.  H. 
Dewey,  Nampa,  Idaho,  is  President  and  Gen- 
eral Manager  of   the  Idaho  Northern. 

Illinois. 

The  Springfield,  Clear  Lake  &  Southern 
Ry.  Co.,  with  principal  office  at  Springfield, 
III.,  has  been  incorporated  with  a  capital 
stock    of    $2,500,    and    proposes    to    construct 


and  operate  a  railway  from  Springiield  to 
Rochester,  with  a  branch  line  to  Riverton ; 
all  in  the  state  of  lUinois.  The  incorporators 
and  first  board  of  directors  are :  W.  G. 
Brown,  Rochester,  111.;  N.  R.  Gordon,  A.  W. 
Sikking.  W.  R.  Thompson  and  H.  L.  Metcalf 
of   Springfield,   111. 

Indiana. 

The  Indiana  Utilities  Co.  has  filed  its  ar- 
ticles of  incorporation  in  the  County  Record- 
er's office  at  Angola,  Ind.  The  company 
takes  over  the  Angola  Light  &  Power  Co., 
operating  a  4-mile  line  from  Angola  to  Lake 
James,  and  will  extend  the  line  from  Angola 
to   Waterloo. 

The  Board  of  Public  Works  of  Indianap- 
olis has  signed  the  agreement  with  the  Penn- 
sylvania R.  R.  Co.  for  the  elevation  of  the 
steam  railway  tracks  of  the  company's  J., 
M.  &  I  division  from  South  St.  to  a  point 
south  of  Morris  St.  This  is  the  first  con- 
tract to  be  signed  in  connection  with  the  ex- 
tensive track  elevation  scheme  proposed  for 
the  central  part  of  the  city.  It  is  estimated 
that  the  work  will  cost  about  $500,000  and 
it  is  possible  that  construction  contracts  will 
be  let  by  the  railroad  this  month. 

Louisiana. 

®The  New  Orleans  Great  Northern  R.  R., 
R.  H.  Howard,  General  Manager,  Jackson, 
Miss.,  is  understood  to  be  closing  financial 
arrangements  for  floatmg  bonds  to  cover  the 
cost  of  extending  its  lines  in  Mississippi,  in- 
volving construction  work  amounting  to 
nearly  600  miles  of  new  track.  The  company 
is  stated  to  have  finally  determined  to  build 
a  line  from  Jackson  to  Memphis,  another 
from  Jackson  to  Birmingham,  and  also  to 
build  an  extension  from  Columbia  to  some 
point  on  the  Mississippi  coast,  either  Gulf- 
port,  Biloxi  or  Pascagoula.  It  is  believed 
that  the  company  intends  to  start  work  in 
the  near  future.  In  fact,  it  is  stated  that  a 
contract  has  been  let  to  J.  J.  Baxter,  Jack- 
son, Miss.,  for  grading  and  track  laying  from 
Nogan,  the  present  northern  terminus,  to 
the  site  of  the  proposed  depot  on  Commerce 
St..  in  Jackson,  and  thence  across  the  old 
statehouse  grounds,  and  through  Belhaven 
Heights,  to  the   corpomte   limits. 

The  Southwestern  Traction  Co.  has  made 
a  preliminary  survey  of  an  electric  line  from 
New  Iberia  to  .'\bbeville  and  thence  to  La- 
fayette, and  proposes  to  ask  the  voters  of 
Abbeville  to  vote  a  5-mill  tax  in  aid  of  the 
road.  With  support  from  the  different  towns 
the  company  proposes  to  thread  this  entire 
section  with  trolley  lines. 

Maryland. 

©Claiborne,  Johnson  &  Co.,  Calvert  Bldg., 
Baltimore.  Md.,  have  been  awarded  a  con- 
tract by  the  Western  Maryland  Ry,  for  grad- 
ing  for  five-yard   tracks   at    Hagerstown, 

Michigan. 

®J,  N.  Bick,  The  Nasby,  Toledo.  O.,  has 
the  contract  for  grading  for  the  traction  line 
of  the  Michigan  L'nited  Traction  Co.  between 
Kalamazoo  and  Grand  Rapids,  Mich..  50 
miles.  The  contract  includes  between  400,- 
000  and  500.000  cu.  yds.  of  earth  excavation, 
and  the  major  part  of  this  will  be  sublet  not 
later  than   Sept.   15. 

The  Detroit  &  Mackinac  Ry.,  J,  D.  Hawks. 
General  Manager,  Detroit,  is  reported  to 
have  leased  the  Au  Sable  &  Northwestern 
R.  R.  a  70-mile  narrow-gage  loggir.g  line 
extending  from  the  mouth  of  the  Au  Sable 
River  into  the  woods  to  the  north.  It  is 
stated  that  the  Detroit  &  Mackinac  contem- 
plates extending  this  line  from  Lincoln  to 
Hubbard  Lake  and  thence  to  Turtle  Lake, 
where  it  is  planned  to  locate  a  summer  re- 
sort. 

Clearing  work  has  been  started  for  the 
extension   of  the  Bovne   City,   Gaylord  &  Al- 


4*  indicates  vyork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pena  R.  R.,  from  Gaylord  to  Alpena.     W.  H. 
White,   Boyne,   Mich.,   is   President. 

The  projected  Battle  Creek,  Coldwater  & 
Southern  Ry.  has  been  revived  and  a  cam- 
paign is  to  be  conducted  in  Coldwater  to  float 
the  remaining  stock,  so  that  the  line  can  be 
constructed  from  Battle  Creek  to  Coldwater. 
Surveys  for  this  line  were  made  some  time 
ago.  A.  C.  Kingman,  Battle  Creek.  Mich.,  is 
interested. 

Minnesota. 

Traffic  men  of  Minneapolis,  Minn.,  are 
seriously  considering  the  installation  of  a 
subway  freight  system  throughout  the  busi- 
ness section  of  the  city.  No  definite  action 
has  been  taken  in  regard  to  the  matter  as  yet. 

Mississippi. 

.\  meeting  was  recently  held  by  tlie  Board 
of  Trade,  Harry  Yoste,  President,  Vicksburg, 
Miss.,  to  discuss  the  proposition  submitted 
by  W.  G-  Seaver,  Wall  St.,  New  York  City, 
representing  the  proposed  Mississippi  North- 
western Ry.,  planning  the  construction  of  a 
railroad  from  Pascagoula  to  Omaha,  Nebr. 
The  terms  upon  which  Vicksburg  is  to  be  in- 
cluded in  the  proposed  route  of  the  new 
road  are  substantially  as  follows :  Vicksburg 
to  procure  the  right  of  way  from  the  city  to 
Big  Black  River,  and  in  return  is  to  receive 
in  stock  the  cost  of  said  right  of  way.  Is 
further  to  furnish  90  acres  for  shop  terminals 
in  which  a  thousand  men  will  be  employed, 
and  is  to  pay  $25,000  for  bonds  which  the  road 
will  float.  None  of  these  obligations  are  to 
be  met  until  the  road  is  actually  constructed 
to  Big  Black  River  on  the  east,  giving  ma- 
terial assurance  of  good  intentions  on  the 
part   of  the  company. 

Nebraska. 

®It  is  reported  that  Kilpatrick  Bros.,  Bea- 
trice, Nebr.,  who  were  mentioned  in  our  last 
issue  as  having  been  awarded  the  contract  for 
the  Gering  line  of  the  Union  Pacific,  have 
also  been  awarded  the  contract  for  the  ^con- 
struction of  the  proposed  Hastings-Gibbon 
line  of  the  Union  Pacific.  R.  L.  Huntley, 
Omaha,  Nebr.,  is   Chief  Engineer. 

Advices  from  North  Platte,  Nebr.,  state  offi- 
cials of  the  Union  Pacific  have  authorized  the 
expenditure  of  POO.OOO  in  that  city.  It  is  said 
that  the  work  includes  expenditures  as  fol- 
lows :  A  35-stall  brick  and  cement  round- 
house is  to  be  erected  at  a  cost  of  $40,000.  A 
water  plant  costing  $40,000  is  to  be  installed 
and  one  of  the  largest  coaling  stations  on  the 
system  is  to  be  built.  In  addition  nearly  $200,- 
000  will  be  expended  iji  enlarging  the 
yards  and  shops.  Several  new  shop  buildings 
will   be   erected. 

Nevada. 

Officials  of  the  Clark  Road  were  recently 
in  Tonopah  for  the  purpose,  it  is  reported, 
of  deciding  on  the  proposed  extension  of 
the  Las  Vegas  &  Tonopah  R.  R.  Arthur 
Maguire,  Chief  Engineer,  Las  Vegas,  Nev., 
from   Goldfield   to   Tonopah. 

New  York. 

The  Erie  R.  R.,  W.  J.  Harahan,  Vice-presi- 
dent, New  York  City,  is  reported  to  have 
d'ecided  on  the  immediate  double-tracking  of 
19  miles  of  the  Rochester  Division  between 
Rochester  and   Avon. 

The  Grade  Crossing  Commission  of  Buflfalo, 
N.  Y.,  has  signed  the  agreement  calling  for 
the  elimination  of  all  the  crossings  at  grade  on 
the  Erie's  belt  line  of  Niagara  Falls  branch 
at  an  expense  of  $1,000,000.  This  probably 
means  that  the  work  will  be  started  next 
spring.  One-third  of  the  expense  is  borne  by 
the  city  and  two-thirds  by  the  railroads.  In 
every  instance  it  was  said  that  subways  will 
be  the  means  used  to  abolish  the  crossings  at 
Doat  St,  Walden  Ave.,  Genesee  St.,  East  Del- 
avan  Ave.,  Kensington  Ave.,  Main  St.,  Elm- 
wood  Ave,  Delaware  Ave.,  and  Military  road. 

North  Dakota. 

The  Midland  Continental  R.  R.,  a  South 
Dakota  corporation  with  50  miles  of  lines 
in  operation,  has  filed  its  articles  of  incorpor- 
ation   in    North    Dakota.      The    route    across 


North  Dakota,  accordmg  to  the  articles,  is 
to  start  at  a  point  at  or  near  Forbes  and  to 
extend  to  Pembina,  passing  into  or  through 
the  counties  of  Dickey,  LaMoure,  Stutsman, 
Barnes,  Griggs,  Nelson,  Grand  Forks,  Walsh 
and  Pembina.  The  estimated  length  is  290 
miles.  C.  P.  Chamberlain,  Chicago,  111.,  is 
Chief  Engineer;  H.  S.  Duncomb,  Otis  Bldg., 
Chicago,    is    Vice-President. 

Ohio. 

^■Bids  will  be  received  until  noon,  Sept. 
18,  by  R.  Trimble,  Chief  Engineer  Mainte- 
nance of  Way,  Pennsylvania  R.  R.  Union 
Station,  Pittsburgh,  Pa.,  for  the  masonry 
and  excavation  for  a  subway  at  Grand  Ave., 
S.  E.,  Cleveland,  O.,  along  the  line  of  the 
Cleveland  &  Pittsburgh  R.  R.,  Cleveland,  O. 
Plans,  specifications,  notice  to  bidders,  form 
of  bid,  etc.,  can  be  seen  at  the  office  of  H.  E. 
Newcomer,  Division  Engineer.  Cleveland  & 
Pittsburgh  Division,  in  the  Keenan  Bldg., 
571.3  Euclid  Ave.,  Cleveland,  Ohio,  or  at 
the  office  of  R.  Trimble,  Chief  Engineer 
.Maintenance    of   Way,    Pittsburgh. 

The  Erie  R.  R.,  W.  J.  Harahan,  Vice- 
President,  New  York  City,  is  to  rernodel  its 
Exchange  St.  yards  at  Akron,  doubling  their 
capacity,  and  is  also  to  construct  a  new 
freight  yard  on  40  acres  of  land  recently  pur- 
chased  at   Kenmore. 

The  Columbus,  Kenton  &  Toledo  Traction 
Co.  has  completed  surveys  for  its  projected 
50-raile  line  from  Findlay  to  Richwood,  O., 
and  has  negotiations  under  way  for  securing 
the  capital  for  construction  purposes.  It  is 
expected  that  construction  contracts  will  be 
let  in  about  ,30  days.  A.  G.  Ahlefeld,  Ken^ 
ton,  O.,  is  President,  and  G.  T.  Wiswell, 
Kenton,   O.,   is   Chief   Engineer. 

The  Cleveland  LInderground  Rapid  Transit 
Co.,  W.  R.  Hopkins,  President,  Cleveland,  O., 
is  considering  extending  the  scope  of  Us  pro- 
posed subway  plans  so  as  to  include  a  line 
under  lower  Superior  Ave.  and  other  down- 
town streets.  It  is  likely  that  plans  for 
this  $6,000,000  subway  system  will  not  be 
completed   before   Nov.    1. 

The  stockholders  of  the  Little  Miami  Ry. 
Co.,  a  subsidiary  of  the  Pennsylvania  R.  R., 
have  been  asked  to  ratify  a  resolution 
adopted  by  the  directorate  providing  for  a 
general  mortgage  bond  issue  amounting  to 
;til0,000,000.  It  is  stated  that  the  Pennsyl- 
vania R.  R.  has  made  arrangements  for  the 
expenditure  of  something  like  $5,010,000  on 
improvements  and  additions  to  trackage  and 
terminals  in  Cincinnati  and  in  the  city  of 
Dayton,  O.,  to  which  latter  city  the  road 
gains  entrance  over  the  newly  completed 
C.,  L.  &  N.  It  is  further  estimated  by  the 
Pennsylvania  Company  that  it  will  be  neces- 
sary to  expend  about  $9,680,000  on  the  Little 
Miami  Company's  property,  of  which  amount 
$2,500,000  will  'be  for  passenger  and  freight 
stations  in  the  two  cities;  $1,460,000  for  track 
elevation  in  Cincinnati.  In  addition,  it  is 
said,  will  be  necessary  the  expenditure  of 
$1,050,000  for  a  like  purpose  in  the  city  of 
Dayton.  An  additional  $750,000,  it  is  said, 
will  be  required  for  the  building  of  new 
tracks  between  Cincinnati  and  Dayton  and 
$350,000  for  yardage  and  new  terminal  con- 
nections   in    Cincinnati. 

The  Cleveland.  Akron  &  Cincinnati  Ry. 
(Pennsylvania  Lines)  is  reported  to  be  con- 
sidering improving  the  roadbed  and  laying 
heavier  rails  on  the  division  running  north- 
ward  from   Trinway. 

Engineers  of  the  Baltimore  &  Ohio  Ry. 
are  reported  as  surveying  a  new  route  from 
Jackson,  in  the  Portsmouth  district,  to  Byers 
junction,  on  the  main  line  of  the  Baltimore  & 
Ohio  Southwestern,  a  distance  of  10  miles- 
It  is  believed  that  the  company  is  planning 
the  construction  of  a  new  line  to  the  West 
Virginia  coal  fields.  F.  L.  Stuart,  Baltimore, 
Md.,  is  Chief  Engineer. 

A  report  from  Cincinnati  states  that  cer- 
tain financiers  of  that  city  are  working  on 
a  plan  for  uniting  four  traction  companies 
by  extensions  into  one  of  the  largest  systems 
in    the    state.      The    plan,    so    far    as    details 


have  been  given  out,  has  for  its  basis,  first, 
the  extension  of  the  Cincinnati  &  Columbus 
Traction  Co.,  now  terminating  at  Hillsboro, 
from  that  point  via  Greenfield  to  Chillicothe, 
a  distance  of  50  miles.  This  will  cost  about 
$1,000,000.  Second,  it  contemplates  the  ex- 
tension of  the  Scioto  Valley  (the  Schmid- 
lapp  line)  south  from  Chillicothe  to  Ports- 
mouth, a  distance  of  50  miles,  approximately, 
for  which,  in  round  numbers,  another  $1,000,- 
000  will  have  to  be  provided.  Third,  it  con- 
templates the  extension  of  the  Columbus,  Del- 
aware &  Marion,  under  way  already  by  an 
independent  company,  from  Richwood,  via 
Kenton,  to  Findlay.  Fourth,  it  contemplates 
combining  the  managements  of  the  Cincin- 
nati &  Columbus  Railway,  the  Scioto  Valley 
Railway,  the  Columbus,  Delaware  &  Marion 
Railway,  the  independent  company,  and  the 
Toledo,  Bowling  Green  &  Southern  Railway 
into  one  management  to  operate  the  new 
lines  under  one  head  and  with  one  direc- 
torate. 

Oklahoma. 

The  Wichita  Falls  &  Northwestern  Ry., 
Frank  Kell.  General  Manager,  Wichita  Falls, 
Tex.,  has  placed  in  operation  its  150-mile  ex- 
tension to  Forgan,  and  announcement  has 
been  made  that  the  line  will  be  continued 
northward  into  Kansas  from  Forgan  through 
.\shland  to  Dodge  City,  and  thence  to 
Denver. 

Promoters  of  the  Oklahoma  Pacific  Ry. 
have  submitted  a  proposition  to  the  city  of 
Sayre,  Okla.,  ofl'ering  to  construct  a  line  to 
that  place  by  Jan.  1,  providing  a  $50,000  bonus 
is  raised  by  the  Commercial  Club  for  the 
project.  The  company  contemplates  a  line 
through  to  Cheyenne. 

Oregon. 

The  ?^Iedford  &  Crescent  City  R.  R.  Co.  has 
been  incorporated  with  a  capital  stock  of  $50,- 
000  and  proposes  a  line  from  Medford  to 
Crescent  Citv.  Cal.,  passing  through  the  towns 
of  Ruch.,  W'ilderville,  Wonder,  Taylor,  Kirby, 
Deering  and  Gasquet.  The  directors  are: 
William  H.  Gore,  W.  J.  Vawter,  Stewart  Pat- 
terson. E.  G.  Burgess.  Jr.,  and  Lincoln  McCor- 
mack,  all  of  Medford. 

Promotion  work  is  underway  for  the  pro- 
posed electric  railway  between  Klamath  Falls 
and  Bonanga.  .^s  projected,  this  line  will  be 
about  -30  miles  long.  George  C.  Clark, 
Klamath   Falls,  Ore.,   is  the  promoter. 

A  party  of  promoters  recently  visited 
Marshfield,  Ore.,  to  investigate  conditions  and 
to  see  if  there  was  sufficient  business  to  war- 
rant the  construction  of  a  line  from  Rose- 
burg  to  Marshfield.  Among  the  promoters 
are  the  following:  Walter  E.  Pierce,  a  rail- 
road builder  of  Boise,  Idaho;  J.  M.  Stevens, 
his  engineer;  H.  M.  Farren,  recently  of  the 
Oregon  &  Southern  R.  R.,  and  J.  W.  Hos- 
kins,    a    Roseburg    capitalist. 

A  party  of  Southern  Pacific  Engineers  is 
located  at  Waldport,  Ore.,  surveying  tide 
lands  and  running  a  line  of  elevation.  This 
fact,  with  the  purchase  of  certain  timber  lands 
by  the  company,  give  rise  to  the  report  that 
a'  railroad  will  soon  be  constructed  through 
that  section. 

Pennsylvania. 

The  West  Penn  Traction  Co.  has  received 
bids  for  constructing  its  9%  n-ile  Latrobe- 
Hecla  extension.  J.  L.  Fritsch.  Connellsville. 
Pa.,  is  Chief  Engineer. 

The  Council  "  of  Washington.  Pa.,  has 
passed  an  amendment  to  the  franchise  of  the 
Washington  Traction  Co..  granting  it  per- 
mission to  come  down  Wheeling  St.,  instead 
of  Beau  St.,  as  provided  in  the  original  or- 
dinance. 

The  stockholders  of  the  Ephrata  &  Leba- 
non Electric  Ry.  Co..  Lebanon,  Pa.,  have  au- 
thorized a  $250,000  bond  issue  for  the  com- 
pletion of  the  road  between  Lebanon  and 
Ephrata.  It  is  stated  that  work  will  be  re- 
sumed at  once  on  the  construction  of  the 
road  from  Lebanon  to  Kleinfeltersville.  a 
distance  of  14  miles.  The  line  is  already  in 
operation  from  Ephrata  to  Hopeland,  seven 
miles. 


4« indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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Tennessee. 

The  St.  Elmo  Business  League  is  advocat- 
ing the  extension  of  the  Chattanooga  Rail- 
way &  Light  Co.'s  (Chattanooga)  St.  Elmo 
street  car  line  to   Flintstone,   Ga. 

The  Chicago,  Rock  Island  &  Pacific  Ry., 
J.  B,  Berry,  Chief  Engineer,  Chicago,  111.,  is 
reported  to  be  planning  to  begin  work  about 
Oct.  1  on  its  new  freight  terminals  in  Mem- 
phis. About  $500,000  is  to  be  expended  on 
the  terminals,  the  work  including  a  new 
740  ft.  long  freight  house  between  South 
Third  and  Fourth  Sts.,  and  trackage  and 
grading. 

Texas. 

®The  Houston  &  Texas  Central  Ry.  has 
awarded  the  contract  for  the  grading  of  the 
line  within  the  city  limits  of  Caldwell,  Texas, 
to  the  Morley-Faulhaber  Construction  Co., 
Chemical  Bldg.,  St.  Louis,  Mo.  Work  will  be 
started  at  once. 

The  Quanah.  Acme  &  Pacific  Ry.,  Robert 
Cray,  General  Manager,  Quanah,  Tex.,  is  un- 
derstood to  have  awarded  contracts  last  week 
for  its  i40-mile  extension  west  from  Pa- 
ducah,  Tex.  The  extension  is  to  be  laid 
with  65-lb.  steel  and  it  is  expected  that  it 
will   be   complete  by  April   1,   1913. 

Surveys  have  been  completed  for  a  proj- 
ected extension  of  the  Fort  Worth-Cle- 
burne interurban  line  from  Cleburne  to  Hills- 
boro.  The  line  just  surveyed  touches  the 
town  of  Alvarado,  Johnson  Co.  This  is  a 
Stone   &   Webster  project. 

Promotion  work  is  underway  for  a  new 
railroad  to  be  built  from  Palestine  to  Dallas 
by  way  of  Trinidad.  T.  E.  Mitchell,  Presi- 
dent of  the  Mitchell-Crittenden  Tie  Co.,  is 
promoting  the  new  line,  which  will  run  north 
of  Trinidad  over  the  Mitchell-Crittenden  Tie 
Co.'s  road,  which  extends  several  miles  north 
of    Trinidad. 

The  committee  at  Greenville  raising  a 
$100,000  bonus  to  secure  the  proposed  electric 
interurban  from  Greenville  to  Dallas,  had  ob- 
tained  $50,000   at   the   end    of   August. 

It  is  reported  that  the  British  syndicate, 
headed  by  Dr.  F.  S.  Pearson,  of  New  York 
and  London,  which  owns  the  Mexican  North- 
western R.  R.  and  large  interests  in  Texas, 
has  agreed  to  finance  the  construction  of  the 
Central  Railway  of  Texas,  formerly  the 
Quanah,  Seymour  &  Rockport,  which  is  proj- 
ected to  run  from  Quanah,  in  the  lower  Pan- 
handle of  the  state,  to  Rockport  on  the  Gulf 
coast.  Bonuses  in  aid  of  the  project  have 
been  raised  at  several  points  along  the  route, 
and  the  preliminary  plans  for  its  construc- 
tion are  well  advanced,  it  is  announced.  It 
will  connect  at  Quanah  with  the  line  which 
the  Pearson  syndicate  is  preparing  to  con- 
struct from  El  Paso. 

The  English  syndicate  promoting  the  pro- 
posed San  Antonio,  Rockport  &  Mexican  R. 
R.,  is  stated  to  have  placed  in  London  bonds 
to  the  amount  of  $11,250,000  for  the  build- 
ing of  the  road.  This  line  is  projected  to 
run  from  San  Antonio  to  a  point  on  the  lower 
Rio  Grande  border,  with  a  branch  line  to 
Rockport  on  the  Gulf  coast,  about  350  miles 
of  track  being  embraced  in  the  present  plans, 
although  it  is  intended  to  ultimately  extend 
the    road    through    Mexico   to   the   capital   of 


that  country.  The  contract  for  building  the 
line  was  let  some  months  ago  to  the  Shat- 
tuck-Edinger  Co.,  WJ  E.  6th  St.,  Los 
Angeles,  Cal.,  and  it  is  believed  that  active 
construction   work   will   be   started   Oct.    1. 

The  Orange  Northeastern  Ry.  Co.,  the  in- 
corporation of  which  was  mentioned  in  our 
last  issue,  has  elected  the  following  directors 
to  serve  a  term  of  one  year :  E.  W.  Brown, 
W.  H.  Stark,  Ed.  Kennedy,  of  Houston ; 
Carey  Shaw,  of  Houston ;  J.  C.  Simmons, 
George  E.  Holland,  G.  M.  Sells,  F.  H.  Far- 
well,  Sam  C.  Trimble.  The  following  officers 
were  elected  to  serve  a  term  of  one  year  or 
until  their  successors  were  elected:  Ed.  Ken- 
nedy, President  and  General  Manager ;  W. 
H.  Stark,  First  Vice-President;  E.  W. 
Brown,  Second  Vice-President;  G.  M.  Sells, 
Third  Vice-President  and  Secretary,  and  F. 
H.  Farwell,  Treasurer. 

The  Missouri,  Oklahoma  &  Gulf  Ry.  has 
about  completed  the  securing  of  rights-of-way 
past  the  Dallas  County  line  for  its  e.\tension 
south  from  Denison  to  Dallas  and  Fort 
Worth.  It  is  stated  that  as  soon  as  all  right- 
of-way  contracts  are  closed  up  the  railroad 
proposes  to  move  the  construction  force  now 
at  work  north  of  Miami,  Okla.,  to  Denison 
and   begin   the  building   of   the   line   south. 

Utah. 

The  promotors  of  ithe  Utah  Interurban 
Co.  are  reported  to  have  reached  an  agree- 
ment with  A.  J.  Orem  &  Co.,  Salt  Lake  City 
and  Boston,  whereby  the  latter  will  furnish 
all  money  needed  for  the  entire  construction 
of  the  proposed  interurban  road  from  Salt 
Lake  City  to  Payson,  and  the  purchase  of  all 
the  equipment,  a  total  of  approximately 
$2,000,000.  Abel  John  Evans,  Salt  Lake  City, 
is    interested. 

Virginia. 

The  Culpeper,  Madison  &  Rappahannock 
R.  R.  Co.  has  been  chartered  with  a  capital 
stock  of  $1,000,000  and  proposes  to  construct 
and  operate  a  railroad  reaching  from  Cul- 
peper, through  the  counties  of  Culpeper, 
Madison  and  Rappahannock,  to  the  town  of 
Washington,  a  distance  of  32  miles.  The 
officers  are  P.  H.  O'Bannon,  of  Sperryville, 
Va.,  President;  S.  L.  Cooper,  Vice-Presi- 
dent ;  E.  J.  Foote,  Secretary  and  Treasurer, 
both  of  Culpeper. 

Surveys  have  been  completed  from  Kinna- 
rock,  Va..  through  Ashe  County  up  to  New 
River  to  Boone  for  the  extension  of  the  Min- 
gea  Road,  now  operating  between  ."Xbingdon 
and  Konnarock.  The  grading  of  the  road, 
which  is  said  to  be  a  Norfolk  &  Western 
project,  will  cost  about  $10,000  per  mile.  N. 
D.  Mahcr,  Roanoke,  Va.,  is  General  Manager 
of   the  Norfolk  &  Western. 

Washington. 

Maps  of  the  respective  rights-of-way  of  the 
Spokane  &  British  Columbia  Ry.  and  the 
Great  Northern,  as  agreed  upon,  through  the 
San  Poll  Valley,  have  been  forwarded  .to  the 
Secretary  of  the  Interior  for  approval.  It  is 
understood  that  as  soon  as  the  government's 
sanction  has  been  secured  for  the  lines 
across  the  Indian  reservation,  the  roads  will 
take  up  the  matter  of  active  field  construc- 
tion. The  British  Columbia  Ry  Co.  plans 
to  extend  its  line  from  Republic  to  Spokane. 


The  Washington  Electric  Ry.  Co.,  incor- 
porated recently  with  a  capital  stock  of  $1,- 
000,000,  is  reported  to  have  been  organized 
for  the  purpose  of  extending  the  Chehalis  & 
Cowlitz  R.  R.  to  Winlock  or  Bucoda.  H.  C. 
CofFman,  Chehalis,  Wash.,  President  of  the 
Chehalis  &  Cowlitz  R.  R.,  is  one  of  the  in- 
corporators of  the  new   company. 

Announcement  has  been  made  that  the 
Northern  Pacific  line  between  Seattle  and 
Sumas  (Canadian  boundary),  120  miles,  will 
be  rebuilt  next  year  with  better  grades,  re- 
duced  curvature  and   heavier  steel. 

Preliminary  surveys  for  the  proposed 
Newman  Lake  extension  of  the  Spokane  & 
Inland  Empire  R.  R.,  R.  Budd,  Chief  Engi- 
neer, Portland,  Ore.,  have  been  submitted  to 
the  railway  officials  to  decide  upon  a  definite 
route. 

Wisconsin. 

®Fred  Baxter,  Superior,  Wis.,  has  been 
awarded  the  contract  for  grading  for  four 
miles  of  additional  tr.ickage  at  the  Stimson 
Aw.   yards   of  the   Soo   at    Superior. 

C.  H.  Grundy,  Receiver.  Tomahawk.  Wis., 
has  given  notice  that  the  entire  railroad  prop- 
erty and  franchises  of  the  Marinette,  Toma- 
hawk &  Western  Ry.  Co.  will  be  offered  for 
sale  at  public  auction  at  the  passenger  station 
of  the  company  in  Tomahawk,  Wis.,  on  Oct. 
15.  'l"he  property  includes  several  lines  of 
railroad  extending  in  different  directions 
from  Tomahawk,  Wis,  aggregating  about  44 
miles  of  main  track  and  8  miles  of  spurs  and 
sidings,  connecting  with  three  other  railroad 
systems.  Bids  must  be  accompanied  by  certi- 
fied  check   for  $50,000. 

Ihe  Badger  Railway  &  Light  Co..  403 
Grand  Ave.,  Mil\v;iukcc,  Wis.,  has  placed  a 
contract  with  Walter  Curtis,  of  Geneva,  Wis., 
for  100,000  railroad  ties.  The  ties  are  to  be 
of  red,  white  and  black  oak,  and  to  be 
dressed  to  a  fi-in.   face. 

The  Superior  Steel  Plant  Traction  Co.,  of 
Superior,  Wis.,  has  started  surveys  for  its 
projected  street  car  line  from  Superior  to 
the  site  of  the  steel  corporation's  plant  up 
the  St.  Louis  River.  Jos.  J.  Wirtz,  Su- 
perior, Wis.,  is  President  of  the  Traction 
company. 

Canada. 

It  has  been  announced  at  Edmonton.  .'Mta., 
that  120  miles  of  steel  will  be  laid  on  the  Ed- 
monton. Dunvegan  &  British  Columbia  Ry. 
this  season,  affording  a  connection  with  Ath- 
abasa   Landing. 

The  Canadian  Northern  Ry.  has  submitted 
its  plans  to  the  officials  of  Vancouver,  B.  C, 
for  its  terminals  in  that  city.  The  plans  in- 
volve filling  in  tlie  rriajor  portion  of  False 
Creek  east  of  the  Mam  St.  bridge  and  erect- 
ing terminals  there.  Representatives  of  the 
company  have  formally  applied  to  the  city 
for  a  grant  of  the  bed  of  False  Creek.  Two 
hundred  acres  will  be  reclaimed  and  the  Can- 
adian Northern,  if  given  the  land,  agrees  to 
spend  $10,000,011(1  in  improvements.  The 
company  will  enter  by  means  of  a  four-mile 
tunnel  and  proposes  to  spend  $1,500,000  on 
depot  buildings.  Its  line  between  New  West- 
minster and  Port  Mann,  which  is  about  18 
miles  out,  will  be  electrified  permanently  and 
paved  streets  will  be  laid  across  the  prop- 
erty. 


Alabama. 

®Asst.  Highway  Engineer  Piatt  Boyd, 
Montgomery,  Ala.,  has  awarded  the  contract 
for  the  construction  of  si.x  miles  of  state  aid 
road  between  Talladega  and  Mardisville  to 
A.  F.  Bearden,  of  Birmingham,  Ala.,  at 
about   $12,000. 

The  Highway  Engineer's  Department  of 
JefTerson  County,  Birmingham,  Ala.,  is  pre- 
paring plans  and  arrangements  for  the  con- 
struction of  a  state   aid  road   in   that  countv. 


This  road  is  to  be  about  three  miles  long  and 
will  be  a  continuation  of  the  old  Stouts  Road 
from  the  end  of  the  present  macadam  section 
through  Jug  Town  to  Nation's  spring.  The 
surveys  have  been  completed. 

Arizona. 

The  Engineering  Corps  of  the  State  En- 
gineer's Office.  Phoenix,  Ariz.,  has  begun  sur- 
veying the  line  of  the  territorial  highway 
from  that  city  to  the  Maricoba  County  line 
along  the  general   course  announced   recently. 


California. 

®Bids  were  opened  .A.ug.  26  by  the  Cali- 
fornia Highway  Commission  at  Sacramento, 
A.  B.  Fletcher.  Engineer,  for  the  construc- 
tion of  six  highways,  as  shown  in  the  follow- 
ing tables.  The  cement  for  the  work  will  be 
furnished  by  the  State  f.  o.  b.  at  frequent 
sidings  parallel  to  the  work.  Water  must 
come  by  boring  wells  and  piping  to  jobs.  All 
concrete  material  anfl  equipment  can  l>e  hauled 
for  V2  c.  per  mile;  asphaltum  (cars  or  bbls.), 


•{•indicates  work  now  open  for  bids.    ® indicates  a  contract  let  recently. 
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%c,  and   bitumen   for   Ic.     The  price  per  mile  SAN   DIEGO   COUNTY,    SECTION   "A."— SAN  DIEGO-EINCINITAS. 

of    lo-ft.    roadway,    3    ft.    shoulders,    4-in.    of  Quantities.                                                           (V,)              (6)               (17)»           (18)             (12)              (13) 

1-3-6     Portland     cen^nt    concrete,     according       fi''    fTi"es   S'ad.e    shaping $1,492        $2,000        $      673        $1,500        $  1..^38        J  l.OSO 

.,       TT      ■  •         V       ^        i  1  J         J        134   lin.    tt.    12-m.    cor.   pipe l.;,u  2.00  1.60  1.40  1.36  1.00 

to  the   Engineers  estimate  of   each   road  and      76  lin.  ft.   iS-in.  cor.  pipe 1.93  2.50  2.10  1.90  2.50  1.50 

the  contract  price  of  each  road,  is  as  follows:       186   lin.   ft.   24-in.   cor.  pipe 2.53  3.00  2.70  2.50  3.12  2.00 

(a)    Engineer's    estimate     (h)    contract    nrice  •        ^   "^"-    -^■''^-    Class   "B"    concrete 7.13  10.00  lO.OO  20.00  12.50  5.40 

«,„     AEl,;     -A  "     77>      ilqii^       ,l^f  15   <^"-    yds.   Class   ■■A"   concrete ■. .         7.91  11.00  12.00  14.00  15.00  5.70 

San     Diego       A,       (a)     $4,345,     (b)     $.d,(48;        s,250   cu.    yds.    -B"    pavement 5.68  5.25  4  30  6.40  7.29  5.00 

Merced   "D,"    (a)    $4,.307,    (b)    $5,244;   Madera       667.530    sq.    yds.    Mastic 33^4  .40  .039  .023  .047  .027 

"A"   (a)   $4  410     (b)   $4  60'' ■   Fresno  "C "    fa>        -•'^''    ""■    f'-    eU'ird    fail .33i/S  .40  .55  .30  .39  .31 

<uk9»       fh^    ^i(V-       '^,o^\-U,,.      "A"      i    {        -^'    monuments,    haul    and    set 64  3.00  1.00  1.00  1.56  .60 

$4,dJf<,      (,b)      $4,403;      Stanislaus        A,        (a)  Alternatives: — 

$4,467,    (b)    $5,218;    Madera    "C,"    (a)    $4,449,       -150    bbls.    Asphaltic   oil 2.64  3.00  5.00  4.00  2.56  3.00 

(h)     1;4  6S1        In      the    followine-      tables       I' 11         ^"^     '°"S     screenings 2.53  3.00  2.85  2.75  2.81  3.00 

.      AC        -u-A        tne    lOliowing      taoies       U)        500    cu.    yds.    coarse    sand 2.33  3.00  2.75  4.00  2.50  3.00 

stands    for  bid   of   Richard    Keating  &    Sons,  ^j>j^  -'"  !_        __!_ 

San     Francisco;     (2)     Worswick     St.     Paving  Totals    (on    concrete    base) — 

Co     Fresno-    ('31    Bums    Clark  &  Orosa    Sac-       Mastic     surface     .$63,593         $93,144         $70,133         $83,205       $107,407         $70,600 

V.O.,   r resno      (.3)    Dunis,    (..larK  or  wrosa,   aac         q,,    surface    $S4,234         $68,126         849,435         $73,301         $80  121         $56,S93 

ramento;    (4)    Geo.    S.    Benson    &    Sons,    Los  Engineer's    Estimate:    Mastic,    $45,301;    oil,    $37,363. 

Angeles;    (5)    Willit  &  Burr,   San  Francisco; 

(6)    Roger   Bros.    Co.,   Los   Angeles;    (7)    E.  'Awarded  contract  on  oil  surface. 

O.    Burge,    Sacramento;     (8)    O.xsen    E.    Mc-  MERCED  COUNTY.   .SECTION  "D."— STANISLAUS    COUNTY    LINE-ARENA. 

Donald.    Livermore;     (9)       Edward       Mallev,  Quantities.                                                            (8)               (4)               (1)               (2)»            (14)            (15) 

San     Francisco-     HO)     Western     Pavinu-     Co  ■'■''   ""'es  grading  and   shaping $  1,100         $  1,200         $      969         $  1,100         $  2.250         $  2,500 

Odnrrdni.isco,(i^il      western     rd\!ng     (..o  494   lin.    ft.    12-in.    cor.   pipe l.;o  2.00  1.00  1.25  2.00  4.00 

Oklahoma;     (11)     California    Koad    &    Street       14   cu.   yds.   Class  -B"   concrete 8.50  12.00  6.0O  8.00  10.50  10.00 

Improvement    Co.,    Fresno;    (12)    Johnson    &      ".lOO   cu.   yds.    "B"   pavement 4.50  6.00  4.27  3.73  4.90  6.00 

Shav     Riwrside-    (13)    Knieht   &    Hvde    Con-       84.570    sq.    yds.    Mastic .09  .25  .327  .26  .24  .58 

ond>     ivu'crsiue      vi.D)    ivnignt    a    riyue    v.,on         -,j    monuments,    haul    and    set 2.00  3.00  3.00  2.00  2.50  10.00 

struction    Co.,    San    Diego;     (14)     McGilvary  Alternates:— 

Construction   Co..  Sacramento;    (15)    F.   Row-       5»0    bbls.    Asphaltic   oil 2.00  4.00  2.06  2.15  5.80  15.00 

landi     San    Francisco-     (161     P      "V     &    C     A        ™*'    '°"^    screenings 3.25  3.75  1.94  1.85  2.25  5.00 

lanai.    jan    rrancisco,     (lO)    r     a.    «    u.    a.       5^5    ^^.    .^^     coarse    sand 3.00  5.00  2.06  2.10  2.90  6.00 

Howard.   Los   .\ngeles ;    (17)    M.  L.   Curtis  & 

Co..  So.   Pasadena;    (18)   F.  Prendergast,  Los  Totals   (on  concrete  base)— 

Angeles;   (19)  Lea  CGt^rnsey,  Los  Angeles.  ^r^r^'"'^---::---    ^^^       ^M        l^;!!        If.fd        |i;?^i      '^^ 

(20)     Ihompson    Bros.,    Fresno.      Bidder    (2)  Engineer's    Estimate:    Mastic,    $55,482;    oil,    $43,264. 

owns  gravel  pits.  

City  Engineer  C.   F.  Lewis,  of  Venice.  Cal.,  'Awarded  contract  on  oil  surface, 

has   completed   estimates    for   the   cost  of  con-  MADER.i   COUNTY,    SECTION  "A."— CITY  OF  MADERA  TO   FRESNO   COUNTY   LINE, 

struction    of    an    automobile    road    from    the  Quantities.                                            (6)           (3)         (ID)         (31         (11)         (1)           (2)«        (12)        (14) 

countv    line    thrnncrVi    the    ritv    nf    Venice     tlip  ^-^    miles    grading   and   Shaping.  $  1,400  $  1.000  $  1,056  $      BOO  $  1.150  $      749  $      900  $     1,100  $  2,250 

counn    line    inrougn    tne    ciu    oi     Venice,    tne       ;,(,  „„    jj    jo.j^,^  ^^^    pjp^ 2.50        1.73        2.00        1.00        1.60        1.00        1.23  1.50        2.20 

amount    being    $.::o,000.  30   lin.   ft.   IS-in.   cor.   pipe 3.00         2.90         3.00         1.23         1.80         1.30         1.50  2.00        3.00 

Surveyors  of  the  California   State   Highwav  '  cu.   yds.   Class  "B"   concrete..      12.00      14.00      10.00        8.00        8.00        6.00        8.00        14.00      10.50 

Commission    have    practically    completed    the  l^j^^lj%^'^,^: ^^'J^';       'f,        ^jf        'M,      'To       'H        'ih      'H         'H        '.ll 

survey    of    the    state    highway    from    Hanford  50   monuments,   haul   and  set...        5.00        1.70        2.00        1.00        2.50        3.00        2.00          1.00        2.50 

to    Goshen    Junction.      On    the    completion    of  Alternatives: — 

that    section     the    line    between     Hanford     nnd        ''^O   bbls.    Asphaltic   oil 3.00         2.95         3.30         3.50         2.10        2.06         2.10  3.00         2.90 

inat    section    ine    line    oetween    naniora    ana       ^,0   tons   screening 3.00        2.95        2.50        3.00        2.00        1.94        1.95  2.10        2.30 

Visalia    will    be    surveyed.  580  cu.   yds.   coarse  sand 3.00         3.45         2.00         2.50         2.20         2.06         2.20  2.00         2.90 

_,       .,  87,300  sq.    yds.    Bitum.    gravel...           .269         .31           .03           ;!0           .40           .36           .42            .36           .45 

Florida.  . 

Totals    (on   concrete  base) — 

•J«Bids  will  received  until  Sept.  2.5,  by  H    E.        Mastic     surface $»S.109  $87,416  $65,374  $72,274  $72,519  $77,956  $64,536  $103,288  $91,390 

Heitnian     Fort    ATvers     Fla      for    ibe    rnnstrur  '*"   surface    $68,569  $53,700  $32,987  $60,203  $54,504  $53,007  $45,558     $78,645  $75,236 

j;icuiiidn,    rori    .u\ers,   ria      lor    tne   construe-       Bitumen    ) $71,379  $73,436  $60,034  $85,644  $80,844  $78,536  $105,913  $109,765 

tion    of    the    McGregor    Blvd.,    between    bort  Engineer's    Estimate:    Mastic,    $56,405;    oil,    $43,663:   bitumen,   $56,405. 

Myers    and    Punta    Rossa.      This    will    be    an 

automobile  road  ten  miles  long,  of  shell  mac-  'Awarded   contract  on   oil  surface. 

adam.     It  will   require  approximately  60  acres  FRESNO  COUNTY,   SECTION  "C."— CITY  OP  FRESNO  TO  MADERA  COUNTY  LINE. 

of   clearing   and   grubbing,   .35,000   cil.   vds.    of  Quantities.                                                           (6)         (10)       (11)         (1)           (2)«       (20)        (14)       (12) 

earth   excavation     l.^iOOO  cu    vHs    of  ror^nacted        ''-^    ""les   grading  and   shaping $  1,400  $  1,665  $  1,100  $      794  $      900  $  1,400  $  2,250  $  1.100 

earin  excavation,  ui, uuu  cu.  yas.  ot   compacteu       .^,-  im.  ft.  24-in.  cor.  pipe 3.00        3.00        2.10        2.0O        1.75        3.00        3.60        2.40 

shell     macadam.     IMl    cu.    yds.    of    reinforced       4.5  cu.   yds.  Class  "B"   concrete 12.00      10.50        7.50        6.00        8.00      15.00       10.60      14.00 

concrete  and  400  ft    of  tile  culvert  9.348  cu.  yds.  Class  "B"  pavement 3.00        4.03        3.80        4.28        3.20        3.85        4.95        6.50 

84,130   sq.    vds.    Mastic .40  .21  .25  .327         .26  .24  .24  .33 

Illinois  ■'■'   monuments,   haul  and   set 3.00         3.00         2.50         3.00         2.0O        3.00         2.50         l.on 

Alternatives:  — 

•J'Bids  will  be  received  until  Sept    16   (read-       300  bbls.  Asphaltic  oil 3.00        3.30        2.13        2.06        2.00    .    3.25        2.90        3.00 

vertisement)     hv     P.nard     nf     T  n.-al     Tmnrnve  ^-*    '""^    screenings 3.00         2.30         2.90        1.94         2.00         2.30         2.30         2.10 

\eriisement)     ny    jsoara    ot    Local     improve-       jjg   ^^      .^jg    coarse  sand 3.00        2.25        2.10        2.06        2.00        2.00        2.90        2.00 

ments,  Joliet,   111.,   for  paving  Glenwood  Ave.  

William  S.  Welch  is  Clerk.  Totals  (on  concrete  base)— 

4.Bids    will    be    received    hv    the    RnarH    of       Mastic    surface 194,262  $71,846  $67,368  $75,405  $60,642  $69,977  $88,408  $99,317 

Toius    will    DC    receuea    D>    tne    tjoara    ot       oil  surface    $65,860  $38,816  $30,393  $51,416  $42,268  $54,260  $72,873  $75,824 

Local   Improvements,   Chicago,  111.,  until   11   a.  Engineer's   Estimate:     Mastic.   $33,751;   oil,   $41,350. 

m.,   Sept.   18,   for   furnishing  labor   and   mate- ,    , 

rials   necessary   to    pave   the   following   streets  'Awarded  contract  on  oil  surface. 

and    alleys:    Buffalo    Ave.,    504    lin.    ft,    sand-  STANISLAUS   COUNTY,   SECTION   "A^'^BETWE^EN^MERCED  COUNTY  LINE  AND  H6  MILES 

stone    curbing.    808    sq.    yds.    macadam;     E.  Quantities.                                       iS)       '(ii'        (9)          (7)    '      (3)          (1)          (2)'       (15)        (14) 

Chicago    Ave.,    2,.oi0    lin.    ft.    granite   concrete  11.07   miles   grading   &   shaping.?      993  $      700  $     1.000  $      540  $      700  $  1,081  $  1,100  $    2.500  $  2,000 

combined   curb   and   gutter    6  900   sa    vds    as-  10.830  cu.  yds.  Class  "B"  pavmt.      4.50        3.50          6.23        4.35        5.50        4.26        3.80          6.00        4.45 

nlnlf    N     Slct    4,.o     %->Q{)  u„'  f^    „^l„-,o ',-„„         97,450    sq.    yds.    Mastic 09  .25  .40  .18  .20  .327         .30  .585         .21 

phalt,   N.  51st  .\ve.,  .1280  hn.   ft.  granite  con-  yj    monuments,    haul   and  set. . .       2.00        3.00          3.00          .50        1.00        3.00        2.00        10.00        2.00 

Crete  combined  curb  and  gutter,  4,260  sq.  yds.  Alternatives:— 

asphaltic    concrete;    Howard    \\e     3170    lin        380  bbls.   Asphaltic  oil 2.00        4.00         3.00        2. 10        4.00        2.06        2.20        15.00        2.50 

ff     caiiH<:tnr,o   .-„,-K;„rr    /i^ii.i     „       a\     '„   „i     w  '        800     tous    screcnings 3.25         3.00  3.00         2.10         4.00         1.94         1.95  6.00         2.00 

tt.   sandstone   curbing.   IvoOO   sq.   yds.   asphaltic       b30  vds.   coarse  sand 3.00        4.00  3.00        2.00        3.00        2.06        2.25  5.00        2.60 

macadam ;    Superior    .\ve.,   .394    Im.    ft.    sand- 

stone  curbing.  8.58  sq.  yds.  asphaltic  macadam.  Totals   (on  concrete  base) — 

allev    PHrl.-h,>,l-    Ct      »fo      1   tan    lL     ft    ^„„  Mastic   surface    $68.61,4  $91,893  $117,9.-)4  $70,665  ,$86,876  $90,185  $82,710  $150,383  $90,942 

aiie\  ,    tjiacKnavNk    bt..    etc,    1,4«U    Im     tt.    con-       qji    surface    $G3. 604  $74,850     $8.5.064  $37,322  $74,836  $o2, 404  $57,774  $110,125  $75,218 

Crete    curbing,     l.llMI     sq.    yds.    brick;     alleys.  Engineer's    Estimate:    Mastic,    $63,633;    oil,    $49,447. 

Sunnyside    -Ave.,    Sheridan    Road,    etc.,    1,420 

lin     ft    concrete  curbing    1  T'O  so     vds    brick  •  'Awarded  contract  on  oil  surface. 

Barrv   Ave.    I,!^0yi;ft^  granite  concrete  co^^^^  "^^^^-^^  BOUNTY,   SECTION   •■r,"--CALIFA-MKRCED    COUNTY    LINE. 

b.ned   curb   and   gmter    4,000   sq.  yds-   asphalt,       ,,^''^SlsTr.<iins  and  .shaping $  '  ^40  $  ''oOl  $  ^'s82  $  ^'U  $  21250 

the  work   includes  grading,   b-in.   Portland  ce-       234  iin.  ft.  12-in.  cor.  pipe 1.00  1.00  l.OC  1.25  2.20 

ment   concrete   foundation,   sidewalk   construe-       52  lin.   ft.   IS-in.   cor.   pipe 2.00  1.25  1.50  1.50  3,00 

tion      sewer     manlinip    nnd    ,~atrh    hpsin      rn,^  11    cu.   yds.   Class   "B"    concrete 4.40  8.00  6.0O  8.00  10. oO 

lion,    sewer,    manhole    ana    catch    basin,    con-       g  g-^   ^.^     ^.^g    ^lass  "A"   concrete 4.35  4.95  4.28  3.40  4.90 

struction  and  adjustment.     Edward  J.  Glackin       60,020  sq.   yds.    %-in.   Mastic .18  .20  .327  .26  .24 

is  secretary  of  the  board.  ■'■'   monuments,   haul  and  set .50  1.00  3.00  2.00  2.50 

©The    Board    of    Local    Improvements    of      soO^'bblsJ^'.AslD^li^tic  oil 2.10  3.00  2.06  2.10  -2.90 

Bloommgton,    111,    has    awarded    the    contract       490  tons  screenings 2.10  3.00  1.94  1.90  2.30 

to  I.   D.   Lain,  for  the   improvement  of  Emer-       lOO  cu.  yds.   coarse  sand 2.00  2-00  2.06  200  2.90 

soil     St.,    with    Barr    brick.      The    Engineerj  Totals  (on  concrete  base)- 

estimate   calls    for   the   expenditure   of   $18,396       Maslic  surface  $41,858  $49, .532  $54,682  $44,950  $63,284 

on    this    improvement  Oil   surface   $33,640  $40,878  $37,571  $31,832  $52,210 

®The    Village    Board    of    Ludlow,    111.,    has       Engineer's  Estimate:     Mastic,   $38,990;   oil,   $30,253. 

let    the    contract    for    the    new    sidewalks    to  •.\warded   contract   on   oil   surface. 

•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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R.  L.  Rasmussen,  of  Pa.xton.  III.,  at  $0.11 
per  ft.,  for  the  walk,  and  $0.12^  per  ft.,  for 
the    crossings. 

®The  city  of  Duquoin,  111.,  has  let  the 
contract  for  the  first  street  paving  to  Reeb 
Bros.,  of  Belleville,  111.,  at  $78,916.  The 
paving  district  includes  all  of  Main  St.,  from 
Line  St.  to  Walnut,  and  one  block  north  and 
south   on   each    intersecting   street. 

®The  Board  of  Local  Improvements  ol 
Rockford,  111.,  has  awarded  the  contract  for 
th'e  macadamizing  of  John  St.,  to  Fred  Car- 
rico,  of  that  city,  at  $3,102.  A.  E.  Rutledge 
bid   $3,328   on   the   work. 

®The  City  Council  of  Freeport,  111.,  has 
let  tire  contract  for  the  improvement  of  Tay- 
lor Ave.,  from  Henderson  St.,  to  the  western 
limits  of  Taylor's  Park,  and  Henderson  St., 
from  Taylor  Ave.  to  the  city  limits,  to  Gund- 
Graham  Co.,  at  $29,901.  Purington  brick 
will  be  used.  Other  bidders  were :  George 
Welch,  Beloit,  $30,090 ;  J.  B.  McCauky,  Gales- 
burg,  $30,086,  and  A.  Rutledge,  Rockford, 
$30,139. 

®John  O.  .lones,  of  The  Western  Improve- 
ment Co.,  Racine,  Wis.,  has  been  awarded 
the  contract  by  the  city  of  Moline,  111.,  for 
one    and    one-half   miles    of   paving. 

®The  following  contracts  for  furnishing 
labor,  materials,  etc.,  necessary  to  construct 
pavements  have  been  awarded  by  the  Board 
of  Local  Improvements,  Chicago,  III. :  Ed- 
ward J.  Glackin,  Secretary,  .52d  .'Vve.,  2,290 
Hn.  ft.  sandstone  curbing,  2,290  lin.  ft.  sand- 
stone curbing  to  be  reset,  7,040  sq,  vds.  brick, 
total  $17,411,  A.  N.  Todd,  179  W.'Wa.shing- 
ton  St. ;  Prairie  .^ve.,  2,580  lin.  ft.  granite 
concrete  combined  curb  and  gutter,  4,310  sq. 
yds.  asphalt.  .American  Asphalt  Paving  Co-, 
133  W.  Washington  St. ;  Elm  St.,  granite  con- 
crete combined  curb  and  gutter,  asphalt, 
American  Asphalt  Paving  Co.;  alley,  Haddox 
Ave.,  Ashland  Ave.,  etc.,  820  lin  .ft.  concrete 
curb,  460  sq.  yds.,  brick,  total  $1,346,  P.  J. 
O'Brien,  9  S.  La  Salle  St.;  alley,  Randolph 
St.,  Ann  St.,  1,200  lin.  ft.  concrete  curb,  1,000 
sq.  yds.  brick,  $2,650,  Parker  Washington  Co., 
133  W.  Washington  St.;  alley,  Burton  PI., 
Lake  Shore  Drive,  1.140  lin.  ft.  concrete  curb, 
900  sq.  yds.  creosoted  wood  block,  total  $3,.333, 
P.  J.  O'Brien;  alley,  Washington  St.,  Cali- 
fornia Ave.,  1,200  lin.  ft.  concrete  curbing, 
940  sq.  yds.  brick,  total  $2,332,  P.  J.  O'Brien; 
alley,  Harrison  St.,  Vernon  Park  PI.,  850  lin. 
ft.  concrete  curbing,  600  sq.  yds.  No.  2  gran- 
ite block,  total  $1,939,  P.  J.  O'Brien.  The 
price  includes  grading,  6-in.  Portland  cement 
concrete  foundation,  sewer  manhole  and  catch 
basin  construction  and  adjustment.  Bids 
opened   August  28. 

®A.  E.  Rutledge  of  Rockford,  111.,  has 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  that  city,  W.  W.  Ben- 
nett, President,  for  the  construction  of  brick 
pavement  at  $65,600.  Bids  were  opened  Sept. 
4.     Edwin   Main   is  City  Engineer. 

®Oril  T.  Dunlap  of  Edwardsville,  111.,  has 
been  awarded  the  contract  by  the  city  of 
Vandalia,  III,  for  the  construction  of  pave- 
ment in  District  No.  1,  at  $42,000.  Bids  were 
opened  Sept.  3.  The  work  includes  16,0.">0  sq. 
yds.  of  vitrified  brick  paving:  lO.MO  lin.  ft. -of 
Portland  cement  concrete  combined  curb  and 
gutter;  3,000  sq.  yds.  of  bituminous  macadam 
pavement;  900  lin.  ft.  of  Portland  cement 
concrete  curb  headers;  7,900  cu.  yds.  of  ex- 
cavating, grading  and  preparing  subgrade; 
400  lin.  ft.  of  12-in.  vitrified  clay  sewer  pipe, 
including  15  quarter  turns  and  cementing 
joints  with   Portland  cement,   etc. 

®Canterbury  Bros.,  Peoria,  111.,  have  been 
awarded  the  contract  by  the  Department  of 
Public  Works  of  that  city,  Sherman  Eakley. 
Commissioner,  for  the  paving  of  Fourth  St., 
at  $14,79.5.     Bids  were  opened   Sept.   3. 

The  citizens  of  Momence  Township,  Kan- 
kakee County,  111.,  at  a  recent  election  voted 
the  issuance  of  bonds  to  the  amount  of  $30,- 
000  for  the  construction  of  hard  roads.  Kan- 
kakee  is   the   County   Seat. 

The  Board  of  Local  Improvements  of 
Peoria.  111.,  has  passed  ordinances  providing 
for  the  improvement  of  .^dams  St..  with 
creosote    blocks,    from    Oak    to    Cedar    St.; 


Hurlburt  St.,  with  brick,  between  Reed  and 
Saratoga  Sts.,  and  Windom  St.,  from  Bour- 
land  to  Elmwood  .\ves.  The  contract  for 
the  paving  of  Hurlburt  St.  was  secured  by 
McElwee  &   Bushell  at  $13,915. 

City  Engineer  L.  D.  Jeffries,  of  Peoria,  111, 
has  been  instructed  by  the  Board  of  Local 
improvements  to  prepare  an  estimate  for 
the  paving  of  Peoria  .\ve.,  from  Nebraska 
to   Frye  Aves. 

The  Board  of  Local  Improvements  of  Mat- 
toon.  111.,  has  decided  to  pave  32nd  St.,  from 
Marshall  Ave.  to  Western  .\ve.,  with  con- 
crete  instead  of  with   brick. 

The  Board  of  Local  Improvements  of 
Rockford,  111,  has  decided  to  pave  East 
State  St.,  with  brick  and  macadam.  The  es- 
timated cost  of  the  brick  portion  is  $44,000 
and   of   the  macadam   part   about   $5,000. 

Indiana. 

•J"Bids  will  be  received  until  7 :30  p.  m., 
Oct.  1,  by  Common  Council,  Shelbyville,  Ind., 
for  the  improvement  of  Elizabeth  St.  and 
Morris  Ave.,  in  said  city.  L.  E.  Webb  is 
City  Clerk. 

4*Bids  will  be  received  until  2  p.  m.,  Oct. 
8,  by  Board  of  Kno.x  County  Commisisoners, 
Vincennes,  Ind.,  for  the  construction  of  a 
gravel  road  in  Vincennes  and  Johnson  town- 
ships. J.  T.  Scott  is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Sept. 
25,  by  Board  of  Rush  County  Commission- 
ers, Rushville,  Ind..  for  the  construction  of 
macadam  roads  in  Orange  and  Rushville 
townships.     J.  M.  Stone  is  County  Auditor. 

®Tcmplin  Bros.,  of  Converse,  Ind.,  have 
been  awarded  the  contract  by  the  Commis- 
sioners of  Grant.  Wabash  and  Miami  Coun- 
tties  at  Marion,  Ind.,  for  the  construction  of 
a  gravel  road  on  the  line  between  the  coun- 
ties.    Bids  were  opened  Sept.  .5. 

®The  Mt.  Vernon  Construction  Co.,  Mt. 
Vernon,  Ind.,  has  been  awarded  the  contract 
by  the  County  Commissioners,  Mt.  Vernon, 
for  the  construction  of  gravel  road  at  $2,- 
899.  Bids  were  opened  Sept.  7  by  Jos.  R. 
Haines,  .'\uditor. 

®R.  Newton  Young  of  Lawrence,  Ind.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  the  county  line  road  by  the  Commis- 
sioners at  Indianapolis,  Ind.,  at  $20,870.  Bids 
were  opened   Sept.  6. 

®Chas.  D.  Shook  of  DeMotte,  Ind.,  has 
been  awarded  the  contract  by  the  County 
Commissioners,  Rensselaer.  Ind.,  for  the  con- 
struction of  a  stone  macadam  road  at  $8,160. 
Bids  were  opened  Sept.  3. 

®Beal  &  Bell  of  Logansport,  Ind.,  have 
been  awarded  the  contract  by  the  Marshall 
County  Commisisoners,  Plymouth,  Ind.,  for 
the  construction  of  the  J.  H.  Matchett  et  al., 
stone  road  at  $26,789.  Bids  were  opened 
Sept.   5. 

©Hawkins  Bros,,  of  Brazil,  Ind.,  have  been 
awarded  the  contract  by  the  Clay  County 
Commissioners,  Brazil,  for  the  construction 
of  the  Francis  road  at  $1,3,478.  Dietz  &  Las- 
selle.  Center  Point,  Ind..  secured  the  contract 
for  the  construction  of  the  Modesitt  road. 
Bids  were  opened  Sept.  6. 

®The  Board  of  Public  Works  of  Vin- 
cennes, Ind.,  has  awarded  the  contract  for 
the  improvement  of  Bayou  St.,  from  Third 
to  11th  St..  to  the  Foulkes  Contracting  Co., 
of  Terre  Haute,  Ind.  Concrete  walks  will 
be  laid  at  $0.09  .3/10  per  sq.  ft.;  curbing  at 
$0.42  per  lin.  ft.,  and  alley  crossings  at  $0.14 
per  sq.  ft. 

®The  County  Commissioners,  Evansville, 
Ind.,  have  awarded  contracts  for  the  con- 
struction of  five  new  roads  in  Pigeon,  Knight 
and  Center  Townships,  amounting  to  approx- 
imately $45,000,  as  follows:  Kentucky  .^ve. 
road,  on  a  line  between  Pigeon  and  Knight 
Townships,  S.  R.  Adams  &  Co.,  $3,367 ; 
Haeckel  road,  in  Center  Township,  A.  P. 
Eigemann,  $8.567 ;  Whetstone  road,  in  Cen- 
ter Township,  S.  R.  Adams  &  Co.,  $8,970; 
Millersburg  and  Deising>er  road,  in  Center 
Township.   .\.    E.    Small.  $12,200. 

®The  Board  of  County  Commissioners, 
Fort  Wayne,  Ind..  has  awarded  contracts  for 
building  stone  roads  aggregating  nearly  $80,- 


000,  as  follows:  William  Buesching,  Hunting- 
ton road,  Lafayette  Township,  $19,520;  the 
Indianapolis  road  at  $20,481,  and  the  Edger- 
ton  road,  in  Jackson  Township,  at  $16,611; 
The  Hancock  Stone  Co.,  Findlay,  O.,  No.  4 
road  in  Jackson  Township,  $3,424.  and  the 
Howe  road  No.  2,  in  Jackson  Township, 
$14,000. 

®Bert  Simpson  of  Salem,  Ind.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Salem,  for  the  construction  of  two 
roads  at  $3,715  and  $1,402.  Bids  were  opened 
Sept,  2. 

®Daniel  H.  Fatout  of  Indianapolis,  Ind., 
has  been  awarded  the  contract  by  the  Shelby 
County  Commissioners,  Shelbyville,  Ind.,  for 
tlie  building  of  live  miles  of  gravel  road, 
known  as  the  Sandefur  road,  at  $11,206,  Bids 
were  opened  Sept,  4, 

®F.  C.  Woodward  of  Carlisle.  Ind.,  has 
been  awarded  the  contract  by  the  County 
Commisisoners,  Sullivan,  Ind.,  for  the  con- 
struction of  a  rock  road  in  Huddon  Town- 
ship at  $9,227.  Bids  were  opened  Sept,  3  by 
Win.   S,   Bicknell,  .\uditor. 

®Landess  &  Wilson  of  Marion,  Ind,,  have 
been  awarded  the  contract  by  the  County 
Commisisoners,  Huntington,  Ind..  for  the 
construction  of  the  David  H.  Dolby  road  at 
$7,980,  and  Garrett,  Gordon  &  Brinneman  of 
Liberty  Center,  Ind.,  secured  the  contract  for 
the  Wm.  S.  Cross  road  at  $9,700.  Bids 
were  opened  Sept.  2. 

®Ralph  Honna  of  Bloomington,  Ind.,  has 
ben  awarded  the  contract  by  the  Blakely 
County  Commisisoners,  Bloomington.  for  the 
construction  of  the  J.  T.  Acuff  et  al.,  road  in 
Richland  Township.  Bids  were  opened 
Sept.  3. 

®No  bids  were  received  by  Wm,  S,  Fagaly, 
County  -Auditor,  Lawrenceburg,  Ind.,  for  the 
construction  of  three  gravel  roads  known  as 
Grubbs  et  al,  Haley  et  a!,,  and  Geo,  W,  Saw- 
don  et  a!.,  roads,  for  which  bids  were  to 
have  been  opened  Sept.  3. 

®James  F.  Pierce  of  Delphi,  Ind..  has  been 
awarded  the  contract  by  the  White  County 
Commissioners,  Monticello,  Ind,,  for  the  con- 
struction of  three  miles  of  stone  road,  known 
as  the  Wm.  H.  Parks  road  in  Round  Grove 
Township,  at  $8,400.  Bids  were  opened 
Sept  3. 

®U.  E.  Smith,  Route  1,  Butterville,  Ind., 
has  been  awarded  the  contract  by  the  Jen- 
nings County  Commisisoners,  Vernon,  Ind., 
for  the  construction  of  a  pike  in  Bigger 
Township  at  $6,372,  of  crushed  stone  and 
gravel.     Bids  were  opened  Sept.  2. 

®W.  O.  Thomason,  Pine  Village,  Ind.,  has 
been  awarded  the  contract  by  the  Warren 
County  Commisisoners.  D.  H.  Moffett,  Au- 
ditor, Williamsport,  Ind,,  for  the  construc- 
tion of  the  Geo.  W,  Ford,  et  al,  gravel  road 
at  $5,127,     Bids  were  opened  Sept,  2. 

©Albert  Beckmann  of  Rising  Sun,  Ind,,  has 
been  awarded  a  contract  by  the  Switzerland 
County  Commisisoners,  Vevay,  Ind,,  for  the 
construction  of  a  gravel  road  at  $10,000. 
Scott   Culbertson   is  Auditor. 

®.\lbert  Beckmann  of  Rising  Sun,  R,  R. 
Ind,,  has  been  awarded  the  contract  by  the 
County  Commissioners,  Vevay,  Ind..  for  the 
construction  of  a  free  gravel  road  at  $0,879. 

No  bids  were  received  Sent.  4  by  H.  S. 
Michaud,  County  .Auditor,  Decatur,  Ind.,  for 
the  construction  of  the  Julius  Haugh  et  al, 
road  in  Washington  Township, 

No  bids  were  received  Sept,  3  by  A.  G. 
Fisher,  County  .Auditor,  Monticello,  Ind.,  for 
the  construction  of  the  Chas.  E,  Gay  stone 
road  in  Paririe  Township,  White  County. 

The  town  of  Beech  Grove,  Ind..  Merrill 
Johnson,  Clerk,  rejected  all  bids  received 
Sept.  3,  for  the  improvemnt  of  Fifth  Ave., 
from  the  south  line  of  .Albany  St.  to  south 
line  of  Bethel  .Ave.,  by  grading  and  paving 
with  broken  stones,  and  sidewalks  and  curb- 
ing.   The  work  will  be  readvertised, 

Iowa. 

•J«Bids  will  be  received  until  8  p,  in,.  Sept. 
14,  by  August  Wagner,  City  Clerk.  Hamburg, 
la,,  for  the  construction  of  paving  and  curb- 
ing   improvements.      The     approximate     esti- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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mate  of  the  amount  of  work  to  be  done  is  as 
follows:  30,000  sq.  yds.  of  paving,  complete 
in  place,  24,000  lin.  ft.  combined  curb  and 
gutter,  complete  in  place.  The  pavements  to 
be  bid  on  are  as  follows:  Bituminous  con- 
crete; bitulithic;  concrete  pavement;  plain 
macadam  pavement;  vitrified  brick  pavement. 
Proposals  must  be  accompanied  by  cash  or 
certified  check  made  payable  to'  the  City 
Treasurer  in  the  sum  of  $7,000.  Plans,  pro- 
files and  specifications  may  be  seen  at  the 
office  of  the  City  Clerk. 

®The  Concrete  Enginering  Co.,  of  Daven- 
port, la.,  secured  the  contract  from  the  city 
of  Clarion,  la.,  for  the  construction  of  curb 
in  connection  with  the  bitulithic  paving  con- 
tract let  to  the  Des  Moines  Asphalt, Co.  The 
curb  will  cost  $0.35  per  lin.  ft.  Bids  were 
opened    Sept.  2. 

The  City  Council  of  Des  Moines,  la.,  has 
passed  a  resolution  to  pave  Grand  Ave.,  from 
the  east  line  of  .56th  St.  to  the  east  line  of 
the    Des    Moines    City    Railway    right-of-way. 

The  City  Council  of  Clinton,  la.,  has  taken 
preliminary  steps  for  the  paving  of  a  number 
of  city  streets,  as  follows:  Fifth  Ave.,  from 
Fifth  St.  to  Bluff  Blvd.:  Second  Ave.,  from 
Second  St.  to  Bluff  Blvd.;  Elm  St.,  from 
Second  St.  to  Bluflf  Blvd..  and  Seventh  St., 
Lyons,    from    Old    Main    St.    to    Franklin    St. 

®The  contract  for  15,000  sq.  yds.  of  pave- 
ment for  the  city  of  Clarion,  la.,  has  been 
awarded  to  the  Des  Moines  Asphalt  Paving 
Co.,  at  $1.96  per  sq.   yd.,  using  bitulithic. 

Kansas. 

•I»Bids  will  be  received  until  noon,  Sept.  20, 
by  F.  H.  Hawkins,  City  Clerk,  Columbus, 
Kan.,  for  the  construction  of  approximately 
9,260  sq.  yds.  of  sarcolithic  pavement  upon  a 
concrete  foundation  excavations  therefore  be- 
ing about  1,575  cu.  yds.,  2  catch  basins,  2,650 
ft.  of  concrete  curb  and  gutter.  Plans  and 
specifications  are  on  file  w-ith  the  clerk.  A 
certified  check  for  5  per  cent  the  amount  bid 
must  accompany  each  bid.  C.  M.  Cooper  is 
City  Engineer. 

_®The  City  Commissioners  of  Wichita, 
Kans.,  awarded  the  contract  for  paving  three 
blocks  of  Hillside  Ave.,  to  John  Ritchie  & 
Son.  at  $1.67  for  brick,  cement  filled  pave- 
ment, and  the  contract  for  the  curbing  to 
Myers  &  Newcomb.  at  $0.22.  The  contract 
for  paving  Briggs  Ave.  was  secured  by  the 
Kansas    Bitulithic   Co. 

Maryland. 

^^Bids  will  be  received  until  noon,  Sept. 
17,  by  State  Roads  Commission,  534  N.  How- 
ard St.,  Baltimore.  Md..  for  the  construction 
of  7  sections  of  highway  aggregating  14.13 
miles  m  counties  as  follows :  Caroline  Coun- 
ty—One section  along  the  road  from  Dover 
Bridge  to  Preston,  about  3.20  miles  in  length 
(macadam).  Carroll  County— One  section 
along  the  road  from  Cranberry  to  Me.xico, 
about  1.08  miles  in  length  (macadam).  Kent 
County — One  section  along  the  road  from 
Locust  Grove  to  Kennedj'ville,  about  1.44 
miles  in  length  (macadam).  Talbot  County 
— One  section  along  the  road  from  Easton  to 
Dover  Bridge,  about  3.15  miles  in  length 
(macadam).  Worcester  County — One  section 
along  the  road  from  Pocomoke  toward  Snow 
Hill,  about  3.26  miles  in  length  (macadam). 
One  section  along  the  road  from  Snow  Hill 
toward  Pocomoke,  about  2.00  miles  in  length 
(macadam).  Wicomico  and  Dorchester 
Counties— Approaches  to  the  Nanticoke 
Bridge,  between  Wicomico  and  Dorchester 
Counties,  at  Sharptown.  O.  E.  Weller  is 
Chairman. 

®The  Board  of  .\wards  of  Baltimore.  Md., 
has  awarded  the  contract  for  the  paving  of 
Orem  Ave.,  Parkwood  Ave.,  and  Wood- 
brooke  Ave.,  to  the  F.  E.  Schneider  Paving 
Co..    at   $11,844. 

®Robert  J.  Padgett,  of  Baltimore,  Md.,  has 
been  awarded  a  contract  by  the  Board  of 
Awards  of  that  city,  for  resurfacing  cobble- 
stone streets  for  the  City  Engineer's  De- 
partment; also  for  paving  Linden  Ave.,  be- 
tween Dolphin  St.  and  North  Ave.,  and  Park 
Ave.,  between  Lanvale  St.  and  Lafayette 
Ave.,    with    sheet    asphalt,    at   $1.68   a    sq.   vd. 


The  W.  L.  Elder  Paving  &  Contracting  Co., 
secured  the  contract  for  paving  Bolton  St., 
between  Lafayette  Ave.  and  North  .\ve.,  and 
Mosher  St.,  between  McDulloh  St.  and  Park 
Ave.,  with  bituminous  concrete,  at  $1.45  a 
sq.  yd. 

Massachusetts. 

Mayor  W.  H.  Feiker,  of  Northampton, 
Mass.,  has  received  from  a  representative  of 
a  road  construction  company  estimates  of 
the  cost  of  three  kinds  of  construction  to  be 
applied  to  Main  St.,  as  follows:  Portland 
cement  concrete  pavement,  $1.65  a  sq.  yd.; 
vitirified  brick,  $2.75  a  sq.  yd;  creosoted  wood 
block  pavement,  $3.50  a  sq.  yd.  The  esti- 
mated area  is  10,000  sq.  yds. 

Michigan. 

®J.  E.  Blomgreii.  of  Norway,  Mich.,  has 
been  awarded  the  contract  by  the  Dickinson 
County  Commissioners,  Iron  .Mountain,  Mich., 
for  the  grading  and  macadamizing  of  the 
Pme    Creek    Settlement    road,    at   $2,975. 

®The  Committee  on  Parks  and  Boulevards 
of  the  City  Council,  Detroit,  Mich.,  has  let 
the  contract  for  resurfacing  Grand  Blvd., 
from  Woodward  Ave.  to  Hamilton  Blvd.,  to 
Carpenter  &  .\nderson,  of  Grand  Rapids, 
Mich.,  at  about  $33,000. 

Minnesota. 

^•Bids  will  be  received  until  8  p.  m..  Sept 
17,  by  I.  Wisted,  Jr.,  City  Clerk,  Ely,  Minn., 
for  the  construction  and  the  furnishing  of  all 
materials  for  cement  sidewalks,  combined  curb 
and  gutter,  street  grading,  and  storm  sewer. 
The  Engineer's  appro.ximate  estimate  of  the 
work  to  be  done  is  as  follows :  Sidewalks  and 
gutters:  42.307  sq.  ft.  of  sidewalk;  6,761  lin. 
ft.  of  combmed  curb  and  gutter;  6,456  sq.  ft. 
of  crosswalk ;  2,-500  cu.  yds.  of  grading  in  the 
sidewalks.  Street  grading:  2,500  cu.  yds.  of 
grading  in  the  streets.  Storm  sewer:  300  cu. 
yds.  earth  excavation,  6  catch  basins,  3  man- 
holes, 366  ft.  of  12  in.  pipe,  GOO  ft.  of  15  in. 
pipe.  The  Engineer's  estimate  of  the  cost  is 
$16,400.  Oflicial  advertisement  will  be  found 
elsewhere  in  this  issue. 

Following  bids  were  received  bv  the  Board 
of  Public  Works  of  St.  Paul,  Minn.,  for  the 
paving  of  Sixth  St.,  from  Siblev  to  Rosabel 
Sts. :  Engineer's  estimate:  Asphalt,  $7,233; 
brick,  $6,956;  granite,  $10,711;  sandstone, 
$9.5.50;  creosote  blocks,  $9,018.  The  General 
Contracting  Co.,  Minneapolis:  Sandstone, 
$8,926;  creosote  blocks,  tamarack  or  Norway 
pine,  $8,526;  creosote  blocks,  yellow  pine, 
$9,019;  resurfacing  with  asphalt,  $5,079;  con- 
crete work  to  repair  old  foundation,  $5.-50  a 
cu.  yd.  Fielding  &  Shepley,  of  St.  Paul: 
Creosote  blocks,  vellow  pine,  $8,926;  sand- 
stone,  $9,080. 

The  Council  Committee  has  recommended 
to  the  City  Council,  Minneapolis,  Minn.,  that 
the  city  build  a  creosote  block  plant  of  its 
own  in  time  to  have  it  in  operation  for  sup- 
plying next  summer's  demand. 

Residents  of  Winona  County,  Minn.,  have 
petitioned  the  State  Highway  Commission, 
St.  Paul,  for  five  additional  miles  of  concrete 
roads.  _  At  present  16  miles  of  concrete  roads 
are  being  constructed  in  that  county  at  an 
estimated  cost  of  $7,200  per  mile.  W'inona  is 
the    county    seat. 

Following  low  bids  were  submitted  to  the 
Board  of  Public  Works  of  Duluth.  Minn., 
for  the  paving  of  East  Third  St.,  between 
14th  and  18th  Aves. :  General  Contracting 
Co.,  bitulithic.  $15,377;  P.  McDonnell,  sheet 
asphalt,  $13,522,  also  bituminous  concrete, 
$12,561  ;  George  R.  King,  plain  macadam, 
$12,318. 

Mississippi. 
®The  Healy  Construction  Co.,  of  Meridian, 
Miss.,  has  been  awarded  the  contract  for  the 
construction  of  24  miles  of  sand-clay  roads 
by  the  Goods  Roads  Commission  of  District 
No.  5,  Lauderdale  County,  Miss.,  at  Meridian, 
for  $-44,500.  Bids  were  opened  Sept.  3-  W.  P. 
Moore  is  Chief  Engineer. 

®Oxford  Concrete  Co.,  of  Greenwood. 
Miss.,  has  been  awarded  the  contract  by  the 
city  of  Charleston,  Miss.,  W.  O.  McMullin. 
Mayor,  for  the  construction  of  eight  miles  of 


concrete  sidewalks,  5  and  6  ft.   wide,  at  $0.10 
per  sq.   ft.   Bids  were  opened  Sept.  3. 

The  Board  of  Supervisors  at  Hattiesburg, 
Miss.,  has  decided  to  submit  the  issuance  of 
the  proposed  $50,000  bond  issue  for  good 
roads  in  the  county  to  the  voters.  It  is  pro- 
posed to  increase  the  amount  from  $50,000  to 
$100,000. 

Missouri. 

®The  City  Council  of  Vandalia,  Mo.,  has 
let  the  contract  for  paving  eight  blocks  of 
Main  St.,  to  the  Illinois  Construction  Co.,  of 
Springfield,  111.,  at  $21,000. 

©Joseph  Pope  of  Jefferson  City,  Mo.,  has 
been  awarded  the  contract  by  that  city,  for 
the  construction  of  asphalt  macadamized 
streets  at  $24,000.     Bids  were  opened  Sept.  3. 

The  County  Court,  Springfield,  Mo.,  W. 
B.  Cloud,  County  Clerk,  has  been  petitioned 
to  create  the  Tiller  Special  Road  District. 
The  entire  district  will  comprise  956.08  acres, 
covering  an  acreage  measuring  four  miles 
north  and  south  and  about  one  and  a  quarter 
miles  east  and  west.  Action  will  be  taken 
Oct.  7. 

Montana. 

©George  C.  Dietrich  &  Co..  Globe  Bldg., 
Seattle,  Wash.,  have  been  awarded  the  con- 
tract for  the  const!ruction  of  trick  pave- 
ment on  a  4-in.  concrete  base  on  Railroad 
Ave.,  and  around  the  Northern  Pacific  Rail- 
way freight  house  and  depot  at  Missoula, 
Mont.,    at    about   $150,000. 

Nebraska. 

®AbIe  &  Roberts  of  Lincoln,  Nebr.,  have 
been  awarded  the  contract  by  the  city  of 
Beatrice,  Nebr-,  for  the  repaving  of  a  num- 
ber of  streets  with  vitrified  brick  blocks  on  a 
concrete  base  with  asphalt  filler  at  $2.07  per 
sq.  yd.  The  work  includes  20,657  sq.  yds. 
Bids  were  opened  Sept.  4.  H.  M.  Garrett  is 
City  Clerk. 

New  Hampshire. 

•f«Bids  will  be  received  until  10  a.  m.,  Sept. 
21,  by  State  Highway  Department,  S.  Percy 
Hooker,  Supt,  Concord,  N.  H.,  for  the  con- 
struction of  a  trap  rock  road  in  Greenville, 
N.  H,  The  roadway  will  be  about  1,450  ft. 
long.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  State  Engineer,  Concord, 
N.   H. 

New  Jersey. 
®The  Borough  of  Rutherford,  N.  J.,  F.  A. 
Stedman,  Clerk,  awarded  the  contract  for  the 
laying  of  6-in.  macadam  pavement  on  W. 
Passaic  Ave.,  between  Park  Ave.  and  Carmita 
Ave.,  to  Frank  Van  Rockin,  at  $8,125-  Bids 
were  opened  Sept.  3. 

®The  Borough  of  Rutherford,  N.  J.,  F.  A. 
Stedman.  Clerk,  has  awarded  the  contract  for 
the  laying  of  a  Tarvia  X  pavement  on  W. 
Passaic  .\ve.,  between  Carmita  Ave.,  and 
Jackson  Ave.,  at  $3,318.  Contract  let  Sept.  3. 
®Weldon  Construction  Co.,  of  Rahway,  N. 
J.,  has  been  awarded  the  contract  by  the  town 
of  Westfield,  N.  J„  Charles  Clark,  Clerk,  for 
improving  a  section  of  Euclid  Ave-,  at  $6,6-57. 
The  engineer's  estimate  of  the  amount  of 
work  to  be  done  is  as  follows :  4,200  sq.  yds. 
of  4-in.  waterbound  macadam ;  3,000  sq.  yds. 
of  macadam  resurfaced;  3,900  lin.  ft.  of  con- 
crete curb  and  gutter.  Bids  were  opened 
Sept.  3. 

Ohio. 

^Bids  will  be  recei\-ed  until  noon,  Oct.  4, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati.  O.,  for  the  improvement  under 
specifications  No.  378,  of  the  Union  Ceme- 
tery road  from  the  Loveland  and  Madeira 
road  to  the  Montgomery  pike  in  SjTnmes 
Township.  The  work  is  to  be  done  in  accord- 
ance with  plans  and  specifications  on  file  at 
the  office  of  the  Board.  .A.lbert  Reinhardt  is 
Clerk. 

^Bids  will  be  received  until  noon.  Sept. 
23,  by  C.  J.  Fisher,  Village  Clerk,  Waterville, 
O..  for  furnishing  the  necessary  labor  and 
materials  for  paving  with  bituminous  con- 
crete, asphaltic  concrete,  treated  macadam, 
bitulithic  or  otherwise  improving  the  streets 
known   as    Fourth    St..    from   Elm   to   Wood, 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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approximately  1.300  lin.  ft,  in  length,  accord- 
ing to  the  plans  and  specifications  therefore 
on  rile  in  the  office  of  the  Village  Clerk.  Each 
bid  must  be  accompanied  by  a  cash  deposit 
or  certified  check  on  some  solvent  bank,  pay- 
able to  the  order  of  the  Village  Clerk,  in  the 
sum  of  $1,000.  Plans  and  specifications  can 
be  seen  and  forms  of  proposals  obtained  at 
the  office  of  the  Village  Clerk  or  the  Engi- 
neers, The  Smith  &  Boulay  Co.,  322  The 
Nasby   Bldg.,    Toledo,    Ohio. 

^Bids  will  be  received  until  noon.  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati, 
O.,  for  the  improvement  of  Charlton  St., 
from  Scioto  St.  to  Dennis  St.,  by  grading, 
setting  granite  curbs,  paving  the  roadway 
with  plain  macadam,  the  gutters  with  con- 
crete and  constructing  the  necessary  drains 
and  inlets.  Plans,  specifications  and  blank 
proposals  can  be  obtained  at  the  office  of  the 
Chief  Engineer,  Department  of  Public  Ser- 
vice. Each  proposal  must  be  accompanied  by 
a  bond  in  the  sum  of  $700  or  a  certified  check 
on  a  solvent  bank,  as  a  guarantee  that  if  the 
proposal  be  accepted  a  contract  will  be  en- 
tered into.  Bidders  must  use  the  printed 
forms,  as  none  other  will  he  received.  V-  T. 
Price.  Director  of  Public  Service,  M.  J. 
Keefe.  Clerk. 

4*Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  improvement  of  the  slide  on  the 
north  side  of  Elberon  Ave.,  west  of  Mary- 
land .A.ve.,  by  erecting  a  Cyclopean  concrete 
retaining  wall  and  driving  piles  necessary  to 
prevent  further  slide  of  the  hill.  Plans,  speci- 
fications and  blank  proposals  can  be  obtained 
at  the  office  of  the  Chief  Engineer,  Depart- 
ment of  Public  Service.  Each  proposal  must 
lie  accompanied  by  a  bond  in  the  sum  of  $1.- 
000  or  a  certified  check  on  a  solvent  bank,  as 
a  guarantee  that  if  the  proposal  be  accepted 
a  contract  will  be  entered  into.  Bidders  nuist 
use  the  printed  forms,  as  none  other  will  be 
received.  V.  T.  Price.  Director  of  Public 
Service,   M.  J.  Keefe,  Clerk. 

^Bids  will  be  received  until  noon,  Sept. 
13,  by  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  for  the  improvement 
under  Specifications  No.  385,  of  the  Clough 
Creek  pike,  from  the  Batavia  pike  to  the  Bo- 
gart  road,  Anderson  Township.  The  work 
to  be  done  according  to  the  plans  and  speci- 
fications now  on  file  in  the  office  of  the  Board 
of  County  Commissioners.  All  bids  must  be 
made  on  blank  forms  to  l>e  had  at  the  office 
of  the  Board  of  County  Commissioners,  and 
be  accompanied  by  a  bond  in  the  sum  of 
$2,000.      Albert   Reinhardt   is   Clerk. 

•J«Bids  will  be  received  until  noon,  Sept. 
12,  by  Director  of  Public  Service.  Cincinnati, 
O.,  for  the  construction  of  a  reinforced  con- 
cretie  w'all  and  the  necessary  appurtenances 
on  the  north  side  of  Glenway  .'Vve.,  from 
Beech  Ave.  to  Manss  Ave.  Plans,  specifica- 
tions and  blank  proposals  can  be  obtained  at 
the  office  of  the  Chief  Engineer,  Department 
of  Public  Service.  Each  proposal  must  be 
accompanied  by  a  certified  check  for  $200. 
M.  J.  Keefe  is  Clerk. 

^Bids  will  be  received  until  noon,  Sept.  12, 
by  Director  of  Public  Service  V.  T.  Price. 
Cincinnati,  O.,  for  the  improvement  of  Rice 
St.,  from  the  south  curb  of  Gage  St..  to  its 
northern  terminus  and  through  the  park  prop- 
erty on  the  east  curb  of  Loth  St.,  using  the 
new  location  of  Rice  St.,  between  Gage  St. 
and  Tacoma  St.,  by  grading,  setting  cement 
curbs,  paving  the  roadways  through  park 
property  with  boulders  and  brick  gutters  and 
balance  of  roadway  with  brick  and  construct- 
ing the  necessary  drains  and  inlets.  Plans, 
specifications  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Chief  Engineer, 
Department  of  Public  Service.  Each  pro- 
posal must  be  accompanied  by  a  certified 
check  for  $1,700.     M.  J.  Keefe  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept. 
12,  by  V.  T.  Price,  Director  of  Public  Serv- 
ice, Cincinnati,  O.,  for  the  improvement  of 
Harlem  Place,  from  Blair  Ave.,  to  Jonathan 
Ave.,  by  grading,  laying  cement  combined 
curb  and  gutter  30  ft.  between  curbs,  paving 
the   roadway  with   brick  and  constructing  the 


necessary  drains  and  inlets.  Plans,  specifica- 
tions and  blank  proposals  can  be  obtained  at 
the  office  of  the  Chief  Engineer,  Department 
of  Public  Service.  Each  proposal  must  be 
accompanied  by  a  certified  check  for  $2,000. 
M.   J.   Keefe   is   Clerk. 

•{•Bids  will  be  received  until  noon,  Sept. 
12,  by  V.  T.  Price,  Director  of  Public  Serv- 
ice, Cincinnati,  O.,  for  the  improvement  of 
Durrell  .Ave.,  from  Lincoln  Ave.,  to  Chapel 
St.,  by  grading,  setting  cement  curbs,  pav- 
ing the  roadway  with  brick  and  constructing 
the  necessary  drains  and  retaining  walls. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engi- 
neer, Department  of  Public  Service.  Each 
proposal  must  be  accompanied  bv  a  bond  in 
the  sum  of  $900.     M.   J.   Keefe  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept. 
12.  by  Director  of  Public  Service  V.  T.  Price, 
Cincinnati,  O..  for  the  improvement  of  Chapel 
St.,  from  Gilbert  Ave.  to  Park  Ave.,  by  re- 
setting old  curbs  and  setting  new  curbs 
where  necessary,  resurfacing  the  roadway 
with  asphalt  and  constructing  the  necessary 
drains.      M.   J.    Keefe   is    Clerk. 

^Bids  will  be  received  until  noon,  Sept. 
12,  by  V.  T.  Price.  Director  of  Public  Serv- 
ice, Cincinnati,  O.,  for  the  improvement  of 
right-of-way  from  Conklin  St.  to  Polk  St., 
by  constructing  reinforced  concrete  steps 
and  appurtenances.     M.  J.   Keefe  is  Clerk. 

^Bids  will  be  received  until  noon.  Sept. 
12,  by  V.  T.  Price,  Director  of  Public  Serv- 
ice, Cincinnati,  O.,  for  the  improvement  of 
the  sidewalks  in  the  Eastern  and  Western 
Districts  with  plank  for  the  season  ending 
Dec.  31.  1912.     M.  J.  Keefe  is  Clerk. 

4*Bids  will  be  received  until  noon,  Sept. 
12,  by  Director  of  Public  Service  V.  T.  Price. 
Cincinnati,  O.,  for  the  improvement  of 
Yonkers  Ave.,  from  Beekman  St.  to  Moose- 
wood  Ave.,  by  grading,  setting  cement  curb, 
concrete  gutter  and  crossing,  paving  the  road- 
way with  macadam  and  constructing  the  nec- 
essary drains,  inlets  and  retaining  walls.  A 
certified  check  of  $300  must  be  filed  with  each 
bid.     M.  J.  Keefe  is  Clerk. 

•{•Bids    will    be    received    until    noon,    Sept. 

12,  by  V.  T.  Price,  Director  of  Public  Serv- 
ice, Cincinnati,  O.,  for  the  improvement  of 
Eden  Ave.,  from  a  point  150  ft.  south  of  Stet- 
son St.,  to  St.  Clair  St.,  by  driving  piling  and 
restoring  the  roadway.  Plans  and  specifica- 
tions arc  on  file  with  the  Chief  Engineer  of 
the  Department  of  Public  Safctv.  M.  J. 
Keefe  is  Clerk.  A  certified  check' for  $1,300 
must  be  filed  with  each  bid. 

4*Bids    will    be    received    until    noon,    Sept. 

13,  by  Board  of  Hamilton  County  Commis- 
sioners. Cincinnati,  O.,  for  the  construction 
under  Specifications  No.  386,  of  a  concrete 
brid,ge  on  Cincinnati  and  Dayton  pike  in 
Sharonville,  Sycamore  Township.  .A  surety 
bond  for  $500  must  be  filed  with  each  bid. 
Albert    Reinhardt   is    Clerk    of   the    Board. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
9,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  improvement 
of  Warren  Road,  from  Detroit  Road  to  Fish- 
er Road  in  Rockport  Township.  .^  certified 
check  for  $1,000  must  be  filed  with  each  bid. 
F.  R.  Lander  is  County  Surveyor  and  J.  F. 
Goldenbogen  is   Clerk  of  the  Board. 

•{•Bids  will  be  received  until  noon,  Sept.  19, 
by  Director  of  Public  Service,  Lorain,  0..  for 
furnishing  the  necessary  labor  and  material 
for  the  improvement  of  Lake  Place  from  the 
north  line  of  West  Erie  Ave.  to  the  south 
line  of  Second  St.,  by  grading,  draining,  curb- 
ing and  paving  the  same  with  vitrified  brick, 
sheet  or  block  asphalt,  according  to  plans  and 
specifications  on  file  in  said  Director's  office. 
Each  bid  must  contain  the  full  name  of 
every  person  or  company  interested  in  the 
same  and  be  accompanied  by  a  bond  in  the 
sum  of  10  per  cent  of  the  amount  of  the  bid 
to  the  satisfaction  of  the  Director  or  a  cer- 
tified check  on  some  solvent  bank  of  the 
Citv  of  Lorain,  Ohio.  L.  B.  Johnston  is 
Clerk. 

^•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus. 
Ohio,  until  2  p.  m.,  Sept.  20,  1913,  for  grad- 


ing and  paving  w^ith  brick  for  medium  traf- 
fic the  Chester  road.  State  Highway  "G"  Pet. 
No.  G47  in  Chester  Township,  Meigs  County. 
Length  5,280  ft.  or  1  mile.  Width  of  pave- 
ment 10  ft.  Estimated  cost  of  construction 
$10,599.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  is  State  High- 
way Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  September  20,  for  grad- 
ing and  paving  with  brick  for  heavy  traffic 
the  Canton  Waynesburg  road.  State  High- 
way "'D"'  Pet.  No.  5I(i  in  Canton  Township, 
Stark  County.  Length  7,116  ft.  or  1.35  miles. 
Width  of  pavement  IG  ft.  Estimated  cost  of 
construction  $22,930.31.  A  draft  or  certified 
check  for  $.300  shall  be  deposited  with  each 
bid-  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion,  .'\ugust 
1,  1!M3.  Plans  and  spccilications  are  on  file 
in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,    State    Highway    Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  Sept.  20,  for  grading  and 
paving  with  brick  for  medium  traffic  the 
Nelsonville  Athens  extension  road.  State 
Highway  "D"  Pet.  No.  476  in  York  Township, 
-Athens  County.  Length  7,824  ft.  or  1-48 
miles.  Width  of  pavement,  16  ft.  Estimated 
cost  of  construction  $17,210.  A  draft  or  cer- 
tified check  for  $300  shall  be  deposited  wuth 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion 
August  1,  1913.  Plans  and  specifications  arc 
On  file  in  the  office  of  the  County  Commis- 
sioners and  the  State  Highway  Department. 
The  State  Highway  Commisisoncr  reserves 
the  right  to  reject  any  and  all  bids.  James 
R.   Marker  is  State  Highway  Commissioner. 

^Sealed  proposals  will  be  received  at  the 
office  of  the  State  Highway  Commissioner, 
at  Columbus,  Ohio,  until  2  p.  m.,  Sept.  20, 
1912.  for  grading  and  paving  with  brick  for 
medium  traffic.  The  Caldwell  &  Sharon  road. 
State  Highway  "D"  Pet.  No-  532  in  Olive 
Township,  Noble  County.  Length  5,280  ft.  or 
1  mile.  Width  of  pavement  14  ft.  Estimated 
cost  of  construction  $16,472.60.  A  draft  or 
certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will 
be  required  to  give  bond  for  an  amount  equal 
to  the  contract  price.  Date  set  for  comple- 
tion August  1,  1913.  Plans  and  specifications 
are  on  file  in  the  office  of  the  County  Com- 
missioners and  the  State  Highway  Depart- 
ment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  State  Highway  Commis- 
sioner. 

^Sealed  proposals  will  be  received  at  the 
office  of  the  State  Highway  Commissioner, 
at  Columbus,  Ohio,  until  2  p.  m.,  Sept.  20, 
1912,  for  grading  and  paving  with  a  bitum- 
inous surface  treated  concrete-  The  Scotland 
Station  Easterly  road.  State  Highway  "E" 
Pet.  No.  587,  in  Chester  Township,  Geauga 
County.  Length  5,800  ft.  or  1.10  miles. 
Width  of  pavement  14  ft.  Estimated  cost  of 
construction  $9,613.  .\  draft  or  certified  check 
for  $W0  shall  be  deposited  with  each  bid. 
The  successful  bidder  will  be  required  to 
give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion  .August 
1.  1913.  Plans  and  specifications  are  on  file 
in  the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker  is 
State  Highway  Commissioner. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•I«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  ,at  Columbus, 
Ohio,  until  2  p.  m..  Sept.  20,  for  grading  and 
paving  with  a  bituminous  surface  treated 
concrete  thke  Scio  road.  State  Highway  F  Pet. 
No.  470,  in  North  and  Rumley  Townships, 
Harrison  County.  Length  13,600  ft.  or  2.58 
miles.  Width  of  pavement,  10  ft.  Estimated 
cost  of  construction  $23,82(3.  A  draft  or  cer- 
tified check  for  $300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion 
August  1,  1913.  Plans  and  specifications  are 
on  file  in  the  office  of  the  County  Commis- 
sioners and  the  State  Highway  Department. 
The  State  Highway  Commissioner  reserves 
the  right  to  reject  any  and  all  bids.  James 
R.   Marker  is   State  Highway  Commissioner. 

®Henkel  &  Sullivan,  of  Cincinnati,  O.,  have 
been  awarded  the  contract  for  paving  Linn 
St.,  between  Hathaway  and  Bank,  with 
asphalt  and  wood  block  at  $60,371,  by  the 
Service    Director. 

®The  Board  of  Control  of  Marion,  O.,  has 
awarded  the  contract  for  paving  South  Seff- 
ner  and  Blaine  Aves.,  to  the  Cleveland  Trini- 
dad Paving  Co.,  of  Cleveland,  O.,  at  $7,965 
and  $14,013,  respectively.  The  bid  per  sq. 
yd  being  $1.59,  exclusive  of  grading  and 
other  extras.  The  streets  will  be  paved  with 
sheet  asphalt  with  a  2-ft.  gutter  constructed 
01   Medal  paving  brick. 

®The  Modern  Construction  Co.,  of  Fre- 
mont, O.,  has  been  awarded  the  contract  by 
the  city  of  Norwalk,  O.,  for  grading  and  pav- 
ing South  West  St.,  to  the  city  limits.  The 
Township  Trustees  and  the  County  Commis- 
sioners will  carry  on  the  work  from  the  cor- 
poration line. 

©Service  Director  Price,  of  Cincinnati.  O., 
has  awarded  the  contract  for  the  improve- 
ment of  Elizabeth  St..  from  Central  Ave.,  to 
Mound  St.,  with  asphalt,  to  the  Kirchner 
Construction   Co.,  at  $7,848. 

The  Board  of  Park  Commissioners  of  Cin- 
cinnati, O.,  has  submitted  to  the  Council  an 
estimate  of  the  proposed  traffic  roadway 
through  Eden  Park,  connecting  Mt.  Adams 
with  Walnut  Hills.  A  35-ft.  roadway  will 
cost  $64,986 ;  with  a  sidewalk  the  cost  will 
be  $71,486,  and  the  bridge  over  the  main 
driveway   would   bring   this   above   $100,000. 

Following  bids  were  received  by  the  town 
of  Oak  Harbor,  O..  for  the  paving  of  East 
Main  St..  with  brick  on  a  concrete  base : 
The  Modern  Construction  Co.,  Fremont.  O., 
$9,029:  John  E.  King,  Tiffin,  O..  $9,.540,  and 
Harmon    Gens.    Oak    Harbor,   $9,662. 

Oklahoma. 

The  city  of  Stillwater,  Okla..  is  planning 
a  great  deal  of  street  paving  and  petitions  for 
paving  the  streets  out  to  the  A.  &  AI.  Col- 
lege have  been  acted  upon  by  the  Board  of 
Commissioners  with  the  results  that  bids  will 
be  asked  for  soon.  The  material  to  be  used 
will  be  asphalt  macadam.  Other  streets  will 
be  paved  also  this  fall.  The  Benham  Engi- 
nering  Co.,  American  Nat.  Bank  Bldg.,  Okla- 
homa City,  Okla.,  is  Consulting  &  Supervis- 
ing Engineer   for  the  city. 

Oregon. 

The  citizens  of  Portland,  Ore.,  will  vote 
Nov.  2  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $2,000,000  for  extending  and 
improving  the  park  and  boulevard  system  of 
that  city. 

Pennsylvania. 

®The  MacDonald  Construction  Co.,  has 
been  award<;d  the  contract  by  the  Lacka- 
wanna County  Commissioners.  Scranton,  Pa., 
for  finishing  the  county  road  work  in  the 
borough  of  Taylor.  Dickson  and  Blakely,  at 
the  original  price  of  $1.36,  with  a  12  per  cent, 
commission.  The  estimated  cost  of  complet- 
ing the  work  is  $45,000. 

®M.  Welsh  &  Co.,  have  been  awarded  the 
contract  by  the  city  of  Pittsburgh.  Pa.,  for  the 
construction  of  sidewalks  on  Birmingham 
St..  at  $469.     Bids  were  opened  Sept.  3. 

®The    Supervisors    of    Nether    Providence, 


Delaware  County,  Pa.,  have  let  three  con- 
tracts for  sections  of  macadamized  public 
roads  to  M.  &  T.  E.  Farrell  and  William  P. 
Davis,  of  West  Chester,  and  Daniel  E.  O'Con- 
nell  &  Son,  of  Londongrove.  Work  is  to  be 
completed    this   fall. 

A  bill  has  been  introduced  in  the  Common 
Council  of  Reading,  Pa.,  to  increase  the  in- 
debtedness of  the  city  to  the  extent  of  $100,- 
000  for  the  purpose  of  paving  streets  with 
macadam,    brick,    asphalt   and   other   material. 

The  Common  Council  of  Erie  Pa.,  has 
passed  an  ordinance  providing  for  the  grad- 
ing, draining  and  curbing  of  the  roadway 
of  Walnut  St.,  from  18th  St.  to  19th  St.  T. 
Hanlon   is  City   Clerk. 

The  citizens  of  Harrisburg,  Pa.,  will  be 
asked  at  the  November  election  to  vote  the 
issuance  of  bonds  to  the  amount  of  $50,000 
for  paved  streets  and  a  more  complete  sewer- 
age system. 

The  State  Highway  Department  of  Penn- 
sylvania, Ed.  M.  Bigelow.  Harrisburg,  Com- 
missioner, which  has  about  75  roads  under 
construction,  will  open  bids  late  this  month 
or  early  in  October,  for  the  construction  of 
half  a  dozen  more  sections. 

Tennessee. 

•J«Bids  will  be  received  until  7  p.  m.,  Sept. 
19,  by  P.  F.  McDonald,  City  Commissioner, 
and  W.  R.  Pouder.  Recorder,  Johnson  City, 
Tenn.,  for  the  construction  of  bridges,  sewers, 
storm  water  drains,  concrete  curb  and  gut- 
ter and  street  paving  with  brick,  wood  block, 
.-^sphalt,  concrete,  granitoid,  bitulithic, 
asphaltic  concrete  or  tarvia,  for  Improve- 
ment Districts  6,  14,  15  and  16,  according  to 
plans  and  specifications  in  the  office  of  the 
City  Engineer.  Approximate  quantities — Im- 
provement District  No.  6,  Spring  St. :  4,660 
vds.  paving;  1,650  lin.  ft.  curb  and  gutter; 
1,000  ft.  8-in.  vitrified  sewer;  600  ft.  6-in. 
sewer  connections ;  10  manholes.  Improve- 
ment District  No.  14,  Boone  St. :  5,520  yds, 
paving;  1,650  lin,  ft.  curb  and  gutter;  2,000 
lin.  ft.  8-in.  vitrified  sewer;  200  lin.  ft.  6-in. 
sewer  connections;  7  manholes;  1  reinforced 
concrete  bridge.  Improvement  District  No. 
15,  Maple  St.:  13,000  yds.  paving;  11.000  yds, 
lin,  ft,  curb  and  gutter;  3.200  lin.  ft.  8-in.  vit- 
rified sewer ;  6,4-50  lin.  ft.  6-in,  sewer  con- 
nections ;  14  manholes ;  4  catch  basins ;  60  lin. 
ft.  24-in.  vitrified  storm  water  drain ;  80  lin. 
ft.  15-in.  vitrified  storm  water  drain;  00  lin. 
ft.  12-in.  vitrified  storm  water  drain.  Im- 
provement District  No,  16,  W,  Mam  St.  : 
1.800  yds.  street  car  paving ;  5.100  yds.  pav- 
ing: i,300  lin.  ft.  curb  and  gutter;  300  lin. 
ft.  8-in.  vitrified  sewer ;  850  lin.  ft.  6-in.  sewer 
connections:  3  manholes;  1  reinforced  con- 
crete bridge.  Each  bid  must  be  accompanied 
by  a  certified  check  equal  to  10  per  cent,  of 
the  amount   of  the  bid. 

^Bids  will  received  until  4  p.  m.,  Sept,  24, 
by  Commissioner  of  Streets,  Etowah,  Tenn,, 
for  furnishing  and  laying  approximtely  19,- 
000  ft,  of  main  and  branch  sewers  and  ac- 
cessories in  accordance  with  plans  and  speci- 
fications on  file,  G.  K.  McCormick  is  Com- 
missioner of  Streets.  A  certified  check  for 
$750  must  be  filed   with  each  bid. 

®The  Board  of  Commissioners  of  Mem- 
phis, Tenn.,  have  let  street  improvement  con- 
tracts as  follows :  South  Bellevue  Blvd.,  from 
East  Agnes  Place  to  the  Frisco  Railroad, 
concrete.  Roach  &  Manigan  Paving  Co., 
$5,911 ;  Lamar  Ave.,  from  East  St.,  to  Snow- 
den  Circle,  drainage  work.  F.  D.  Harvey. 
$1,718;  East  Iowa  Ave.,  between  Fourth  and 
Wellington  Sts.,  brick,  M.  E.  Larkin,  $15,150; 
Third  St.,  between  Union  and  .A-dams  Ave., 
wood   block.   M.   E.   Larkin.   $14,747. 

Texas. 

•J»Bids  will  be  received  until  10  a.  m..  Sept. 
26,  by  City  Clerk,  Austin,  Texas.,  for  laying 
approximately  43,000  sq.  yds.  of  wood  block, 
bitulithic,  or  bituminous  concrete  pavement. 
Certified  checks  for  different  portions  of  the 
work,  aggre,gating  $4,500  for  the  entire  work, 
required  with  bids.  Successful  bidder,  or  bid- 
ders,   to    give    construction    bond    for   25    per 


cent,  and  maintenance  bond  for  20  per  cent. 
of  contract,  guaranteeing  pavement  five  years. 
Right  reserved  to  reject  any  or  all  bids  and 
to  divide  work  between  different  kinds  of 
pavement.  Smallest  amount  awarded  to  any 
one  class,  10,000  sq.  yds.  Plans  and  specifica- 
tions in  office  of  G.  S.  Iredell,  City  Engi- 
neer. A  deposit  of  $10  required  for  each  set 
of  plans  and  specifications  taken  out.  P.  W. 
Powell  is  Superintendent  of  Streets  and 
Public    Improvements. 

•{•Bids  will  be  received  until  8:30  p.  m., 
Sept.  12,  by  D.  L.  Noble,  City  Secretary, 
Taylor,  Texas,  for  paving  nine  blocks  of  busi- 
ness streets.  The  work  will  include  18,000  sq. 
yds.  vitrified  brick,  bitulithic  or  creosoted 
pine   block   pavement. 

•J«Bids  will  be  received  until  3  p.  m.,  Oct. 
24,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring,  and  lighting  fixtures, 
of  the  United  States  post  office  at  Brown- 
wood.  Texas.  The  building  is  one  story  and 
basement,  with  a  ground  area  of  approximate- 
ly 5,890  sq,  ft.  Fireproof  construction,  stone 
and  stucco  facing,  tile  roof.  Drawings  and 
specifications  may  be  obtained  from  the  cus- 
todian of  site  at  Bramwood,  Tex.,  or  at  this 
office,  at  the  discretion  of  the  Supervising  Ar- 
chitect. Drawings  and  specifications  will  be 
ready  for  delivery  Sept.  12,  1912. 

®R.  V.  McSpadden  of  Denison.  Tex.,  has 
been  awarded  the  contract  by  the  Grayson 
County  Commissioners,  Sherman,  Tex.,  for 
furnishing  75.000  cu.  yds.  of  rock,  to  be  used 
on  the  permanent  roads  to  be  constructed  in 
the   Sherman  precinct. 

®The  City  Council  of  Taylor,  Tex.,  has 
awarded  the  contract  for  paving  Taylor's 
business  section  to  Ockander  Bros,  of  Waco. 
Tex.     Creosoted  blocks   will  be  used. 

Virginia. 

On  Sept.  3  bonds  to  the  amount  of  $100,- 
000  were  voted  at  Chatham,  Va..  for  improve- 
ments to  the  county  roads.  These  improve- 
ments are  to  be  made  in  the  Dan  River  dis- 
trict of  Pittsylvania  County,  and  will  include 
about  50  miles  of  road. 

Washington. 

®The  City  Council  of  Spokane.  Wash.,  has 
awarded  the  contract  for  the  paving  of  Sum- 
ner Ave.  from  Grand  Blvd.  to  Cliff  Ave. 
with  asphalt  and  brick,  to  the  Inland  Empire 
Hassam    Paving   Co.,   at   $23,221. 

West  Virginia. 

®The  Cabell  County  Commissioners,  Hunt- 
ington. W.  Va.,  have  awarded  the  contract 
for  paving  the  county  road  from  the  corpora- 
tion line  to  the  Wayne  county  line  to  George 
Hunt  at  $1.68  a  sq.  yd.  The  specifications 
provide  for  about  1.200  ft.  of  construction  to 
be  paved  with  brick  with  a  concrete  base 
and  concrete  curb. 

Wisconsin. 

^Bids  will  be  received  until  10 :30  a.  m., 
Sept.  13,  by  Department  of  Public  Works,  F. 
G.  Simmons.  Commissioner,  Milwaukee.  Wis.. 
for   grading  and   paving   a  number   of   alleys. 

Business  men  of  Fort  Atkinson.  Wis.,  have 
started  a  movement  to  have  North  and  South 
Main  Sts.  paved  with  brick  in  the  near  fu- 
ture. 

.•\ccording  to  Public  Works  Commissioner 
F.  G.  Simmons  of  Milwaukee,  Wis.,  the  as- 
phalt repair  plant  will  be  remodeled  this  win- 
ter to  double  its  capacity  so  that  street  repair 
work  can  be  carried  on  next  year  on  a  larger 
scale. 

The  Board  of  County  Commissioners  of 
Milwaukee.  Wis.,  will  be  asked  at  its  next 
meeting  to  appropriate  $15,000  for  road  work 
and  $40,000  for  road  machinery,  by  the  board 
committees  on  highways  and  bridges  and 
laws  and  legislation.  Herbert  J.  Knelling  is 
Highway  Commissioner. 


•{•indicates  work  nowr  open  for  bids,    ©indicates  a  contract  let  recently. 
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Arkansas. 

®The  Potter's  Ferry  Bridge  Commission- 
ers, Lepanto,  Ark.,  have  awarded  to  J.  E. 
•Clayton,  Tyronza,  Ark.,  the  contract  for  the 
construction  of  a  bridge  over  Little  River 
at  a  point  near  Lepanto,  Ark.  The  contract 
price  was  $L47."). 

A  sketch  of  the  plans  for  the  proposed 
West  Third  St.  viaduct  has  been  tiled  with 
Henry  Levinson,  Supt.  of  Public  Works,  Lit- 
tle Rock,  Ark.,  and  it  is  hoped  to  have  de- 
tailed plans  and  specifications  ready  shortly. 
The  bridge  will  be  supported  by  large  con- 
crete piers  at  each  end  of  the  spans  for  the 
Iron  Mountain  and  Rock  Island  tracks,  and 
also  a  short  distance  froin  the  edge  of  the 
fill  at  each  end  of  the  viaduct.  Tlie  structure 
will  provide  space  for  a  double  track  for  the 
street  railway,  a  driveway  for  vehicles  and 
sidewalks  on  each  side.  The  lighting  will  be 
an  artistic  arrangement  of  nine  clusters  of 
large  arc  globes.  Bids  on  this  bridge  will  be 
asked  shortly  by  the  city. 

E.  J.  Pearson,  Vice  President  of  the  St. 
Louis,  Iron  Mountain  &  Southern  Ry.  (Mis- 
souri Pacific),  has  notified  F.  M-  Oliver,  City 
Clerk,  Little  Rock,  Ark.,  that  the  ordinance 
providing  for  the  construction  of  the  W.  13th 
St.  viaduct  has  been  accepted  by  his  com- 
pany, and  that  the  work  of  construction  will 
begin  as  soon  as  the  steel  can  be  obtained 
from  the  factory.  According  to  the  provisions 
of  the  ordinance,  the  Rock  Island  and  Iron 
Mountain  railroads  arc  required  to  construct 
a  steel  viaduct  with  creosoted  wood  floor, 
over  their  tracks  on  W.  13th  St.,  and  the  city 
of  Little  Rock  and  the  Little  Rock  Railway 
&  Electric  Co.  will  keep  and  maintain  the 
flooring  utilized  by  each  in  good  condition. 

California. 

®The  City  Trustees  of  FuUerton,  Calif., 
have  awarded  the  contracts  for  the  construc- 
tion of  two  concrete  bridges  to  Charles  Stans- 
bury  Co.,  Los  Angeles,  Calif.  One  will  be 
at  North  Spadra  and  the  other  at  Chapman 
Ave.  and  will  cost  $3,603  and  $1,628,  re- 
spectively. 

®The  Northwestern  Pacific  Ry.  Co.  has 
awarded  the  contract  for  the  construction  of 
all  tlie  masonry  work,  arches  and  bridges  on 
the  right  of  way  between  Island  Mountain 
tunnel  and  Fort  Seward  to  Mcrcer-Frazer 
Co.,  of  San  Francisco,  Calif.,  and  Eureka. 

Plans  and  specifications  have  been  com- 
pleted for  the  reinforced  concrete  bridge  over 
Dry  Creek,  on  Frothcamp  Ave.,  Fresno.  The 
bridge  as  proposed  will  be  60  feet  wide,  cor- 
responding with  the  avenue  and  40  feet  across 
the  ditch  at  an  angle  in  the  direction  of  the 
stream,  with  two  clear  water  spaces  in  the 
center,  each  13  ft.  in  width.  Reinforced  con- 
crete piers  will  support  the  structure,  one  in 
the  center  and  one  on  each  ditch  bank.  C. 
P.  Jensen  is  City  Engineer. 

A  meeting  was  recently  held  at  the  Mer- 
chants' Exchange  bldg.,  San  Francisco,  Calif., 
to  hear  the  objections  to  the  construction  of 
the  proposed  bridge  by  the  Oakland,  .\ntioch 
&  Eastern  R.  R.  over  Suisun  Bay.  Stockton 
and  Fresno  voiced  a  protest,  while  Oakland 
and  San  Francisco  favored  the  improvement. 
William  Robertson  is  Secretary  of  the  Cham- 
ber of   Commerce.  Fresno,  Calif. 

Colorado. 

The  Board  of  Public  Works.  Denver,  Colo., 
has  engaged  Herbert  Crocker  to  prepare  plans 
for  the  construction  of  the  proposed  viaduct 
at  West  Colfa.x.  The  cost  of  the  structure  is 
estimated  at  $1,000,000. 

Delaware. 

In  accordance  with  the  suggestions  made  to 
the  Levy  Coiirt,  Wilmington,  Del.,  by  Joseph 
Greiner,  Baltimore,  Md.,  the  expert  engineer 
who  examined  the  Washington  Bridge,  it 
has  been  decided  to  hold   a  conference  with 


the  officials  of  the  Wilmington  &  Philadelphia 
Traction  Co.  in  regard  to  co-operating  on  the 
proposed   repairs. 

.-^t  a  recent  meeting  of  the  Levy  Court, 
Wilmington,  Del.,  the  following  bids  were 
received  for  the  construction  of  a  new  crib 
for  the  S.  Market  St.  bridge:  Frank  R. 
Jones,  $-5,940 ;  Joseph  Anderson,  Delaware 
City,  $5,950;  Tatnall-Brown  Co.,  $5,550.  The 
bids  offered  were  referred  to  the  court  as 
a  committee  of  the  whole. 

Georgia. 

It  has  been  announced  by  Mayor  Tiedeman, 
Savannah,  Ga.,  that  the  city  will  be  prepared 
to  co-operate  with  the  .Atlantic  Coast  Line 
Ry.  in  regard  to  the  construction  of  the  pro- 
posed viaduct  in  the  southern  section  of  the 
city  when  the  plans  for  the  work  have  been 
completed. 

Illinois. 

4*Bids  will  be  received  until  lo  a.  m.,  Sept. 
■.20,  by  Board  of  Vermilion  County  Highway 
Commissioners,  Danville,  111.,  for  construction 
of  a  reinforced  concrete  bridge  to  be  con- 
structed over  a  small  stream  on  the  Toler 
Hill  road,  at  a  point  approximately  250  ft. 
north  of  the  point  where  the  Toler  Hill  road 
joins  the  main  Perrysville  road  and  about 
five  miles  southeast  of  the  Vermilion  County 
court  house.  William  Ryan,  Jr.,  is  a  Com- 
missioner. 

•{•Bids  will  be  received  up  to  10  a.  ni.,  Sept. 

13,  1912,  at  the  Court  House,  Macomb,  111., 
for  the  construction  of  one  reinforced  con- 
crete bridge,  to  be  built  in  Scotland  Town- 
ship, McDonough  County.  Charles  Barclay, 
Town  Clerk,  Macomb,  111.  Clark  Bridge- 
Span,  60  ft.;  roadway.  18  ft.;  height.  18.5  ft.; 
estimated  concrete,  235.4  cy.  yds.;  reinforcing 
steel,  35,645  lbs. ;  nearest  railroad  station.  Ma- 
cornb,  about  8Vi  miles;  no  local  concrete  ma- 
terials available;  crushed  stone  and  sand  may 
be  had  at  Quincy,  or  gravel  at  Buda ;  pres- 
ent bridge,  45-ft.  steel  on  legs,  with  one  15- 
ft.  approach  and  one  20-ft.  approach ;  low- 
water  flow,  1  ft.  deep  and  10  ft.  wide;  high 
water,  about  13  ft.  deep;  stream  bed,  black 
mud;  excavation  to  be  carried  about  4  ft.  be- 
low stream  bed  to  blue  clay;  piles  will  prob- 
ably be  necessary;  engineer's  estimate,  $3,300; 
work  to  be  completed  on  or  before  June  1. 
1913.  More  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Ilighw'ay  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing,  from  the  Illinois  Highway 
Commission,  Springfield,  III. 

^Bids  will  be  received  up  to  1  p.  m.,  Sept. 

14,  at  the  Court  House,  Mt.  Carroll,  for  the 
construction  of  one  reinforced  concrete 
bridge,  to  be  built  in  Cherry  Grove  Township, 
Carroll  County.  A.  A.  Lindsay,  Town  Clerk, 
R.  F.  D.  No.  3,  Lanark,  111.  Zier  Bridge- 
Span,  30  ft.;  roadway.  18  ft.;  height.  15.5  ft. 
Estimated  concrete,  113.5  cu.  yds. ;  reinforcing 
steel,  13,185  lbs. ;  nearest  railroad  station, 
Lanark,  about  6%  miles;  gravel  may  be  had 
in  a  creek  about  3  miles  from  bridge  site,  at 
about  25  cts.  per  cu.  yd. ;  must  be  washed  and 
sand  added;  present  bridge  wood,  18-ft.  span. 
Green  timber  for  falsework  may  be  cut  near 
the  site;  low  water  flow,  dry;  high  water, 
about  10  ft.  deep:  excavation  to  be  carried 
about  4  ft.  below  stream  bed  in  gravel :  piles 
may  be  necessary  :  engineer's  estimate,  $1,500  ; 
work  to  be  completed  on  or  before  Nov.  20, 
1912.  More_  detailed  information  may  be  had 
by  an  examination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  ap- 
plication in  writing,  from  the  Illinois  High- 
way Commission,  Springfield,  111. 

4«Bids    will    be    received    until    11    a.    m., 
Sept.   19,  bv'  L.   E.   McGann,  Commissioner 


of  Public  Works,  Chicago,  111.,  for  fur- 
nishing labor,  materials,  etc.,  necessary  to 
construct  a  temporary  pontoon  bridge  and 
approaches  at  Belmont  Ave.  across  the 
north  branch  of  the  Chicago  River.  Items 
demanding  specified  bids  in  proposal  are 
as  follows  (a)  .^^ssembling,  erecting  and 
painting  steel  work,  for  material  and  labor 
necessary  for  roadway  and  sidewalk  con- 
struction of  movable  span  and  track  for 
transporting,  mounting  and  adjusting  mov- 
able span,  removing  parts  of  approaches 
and  old  pavement  as  is  necessary,  relaying 
pavement,  etc.;  (b)  for  delivering  at  site  of 
work  Norway  pine  or  cypress  piles  as  spec- 
ified quantity  assumed,  10,500  lin.  ft.;  (c) 
for  driving  piles  as  specified  quantity  as- 
sumed, 10,000  lin.  ft.;  (d)  for  oak  planks 
furnished  and  built  in  place  not  covered  in 
lump  sum  bid,  quantity  assumed  42,000  ft. 
b.  m.;  (e)  for  yellow  pine  furnished  and 
built  in  place  and  not  covered  by  lump 
sum  bid.  quantity  assumed  120,000  ft.  b.  m.; 
(f)  for  Norway  pine  furnished  and  built  in 
place,  including  bolts,  nuts,  washers,  etc., 
not  covered  by  lump  sum  bid.  quantity  as- 
sumed 10,000  ft.  b.  m.;  (g)  for  structural 
steel  and  iron,  rods,  turn  tuckles  and  '4-in. 
proof  chains  used  in  pile  clumps,  quantity 
assumed  5,000  lbs.;  (h)  for  dredging  as  spec- 
ified, quantity  assumed  2,000  cu.  yds.  Cash 
or  certified  check  for  $700  must  accompany 
proposal. 

^Bids  will  be  received  up  to  2:30  p.  m., 
Sept.  14,  1912,  at  the  bridge  site,  for  the  con- 
struction of  two  reinforced  concrete  bridges 
to  be  built  in  Prairie  du  Long  Township,  St. 
Clair  County.  Geo.  Leilich,  Town  Clerk,  New 
Athens,  111.  Meng  Bridge— Span,  24  ft.; 
roadway,  18  ft. ;  height,  13  ft. ;  estimated  con- 
crete, 74.8  cu.  yds.;  reinforcing  steel,  8,015 
lbs. ;  nearest  railroad  station,  Lementon,  about 
2%  miles ;  no  local  concrete  materials  avail- 
able; present  bridge,  wood,  18-ft.  span;  exca- 
vation to  be  carried  3%  ft.  below  stream  bed, 
in  black  loam  and  clay;  low  water  flow,  dry; 
high  water,  about  9  ft.  deep.  Cortner  Bridge 
— Span,  18  ft. ;  roadway,  20  ft. ;  height,  13 
ft.;  estimated  concrete,  71.5  cu.  yds.;  rein- 
forcing steel,  6,795  lbs. ;  nearest  railroad  sta- 
tion. New  Athens,  9  miles ;  no  local  concrete 
materials  available;  present  bridge,  wood,  16- 
ft.  span;  low  water  flow,  dry;  high  water 
flow,  about  10  ft.  deep;  excavation  to  be  car- 
ried about  3  ft.  below  stream  bed  in  clay ; 
engineer's  estimate,  $2,000;  work  to  be  com- 
pleted on  or  before  Nov.  20,  1912.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission,  which 
may  be  seen  at  the  Town  Clerk's  office  or  may 
be  obtained  upon  application  in  writing,  from 
the  Illinois  Highway  Commission,  Spring- 
field, 111. 

^•Bids  will  be  received  up  to  9:30  a.  m., 
Sept.  14,  1912,  at  the  oflice  of  Jessie  Gates, 
Lena,  111.,  for  the  construction  of  one  rein- 
forced concrete  bridge  to  be  built  between  the 
towns  of  West  Point  and  Winslow,  Stephen- 
son County.  A.  F.  Gassman,  Town  Clerk, 
Lena,  111.  Sullivan  Bridge — Span,  30  ft. ;  road- 
way, 16  ft. ;  height.  15  ft. ;  estimated  concrete, 
88.2  cu.  yds.;  reinforcing  steel,  10,510  lbs.; 
nearest  railroad  station,  Nora,  about  1% 
miles;  low  water  flow,  dry;  high  water  flow, 
about  9  ft.  deep.  It  is  reported  that  gravel 
may  be  had  f.  o.  b.  Nora  at  about  $1.30  per 
cu.  yd. ;  quality  not  known ;  present  bridge, 
30-ft.  steel  span  on  tubes ;  new  bridge  to  be 
located  at  site  of  present  bridge;  excavation 
to  be  carried  about  4  ft.  below  stream  bed ; 
piles  will  probably  be  necessary;  engineer's 
estimate,  $1,300;  work  to  be  completed  on  or 
before  Nov.  1,  1912.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illi- 
nois   Highway    Commission,    which    may    be 
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seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from  the 
Ilhnois  Highway  Commission,  Springfield.  111. 

®W.  C.  Johnson,  Salem,  111.,  has  been 
-awarded  a  contract  at  his  bid  of  $'2,1UI)  for 
the  construction  of  tlie  Thillips  and  Falbe 
■bridges,  St.  Clair  Township,  St.  Clair  County, 
III.  Other  bids  submitted  were  as  follows  ■ 
Gass  Bros.,  Belleville,  111.,  $-i,330 ;  Fardwell 
■&  Bristol,  St.  Louis,  Mo.,  $2,150;  Miller  & 
Borcherdnig,  St.  Louis,  Mo.,  $2,300.  A.  N. 
Johnson,    Springfield,    111.,   is    State   Engineer. 

©Fardwell  &  Bristol,  St.  Louis,  Mo.,  have 
been  awarded  a  contract  at  a  bid  of  $1,648  for 
the  Hamans  and  Morgens  bridges  and  Mor- 
gan culvert,  Okawville  Township,  Washing- 
ton County,  111.  Other  bids  received 
for  the  work  Sept.  2,  were  as  follows  :  Miller 
&  Borcherding,  St.  Louis,  Mo.,  $1,7(30;  H.  E. 
Haun,  Richview,  111.,  $1,760. 

®The  contract  for  the  construction  of  the 
Gray  bridge,  .Mission  Township.  La  Salle 
County,  111.,  was  awarded  to  Eph.  Swenson, 
Sheridan,  111.,  at  $2,150.  Other  bids  received 
for  the  work  Aug.  27  were  as  follows :  C. 
D.  Larabee,  Earlville,-  $2,395 ;  Joliet  Bridge  & 
Iron  Co.,  Joliet.  111.,  $2,000;  Blodgett  Con- 
struction   Co.,    Kansas    City,    Mo.,   $2,5T7;    G. 

A.  Quinlan,  Chicago,   III.,  $2,350. 

®The  Ideal  Concrete  Construction  Co., 
Joliet,  111.,  has  been  awarded  the  contract  for 
the  construction  of  two  bridges  over  Indian 
Creek,  in  Aurora  Township,  one  at  Schaefer 
road  and  the  other  at  Potterman  Road.  The 
contract  price  was  $1,135.  Work  on  the  struc- 
tures, both  to  be  of  concrete,  will  be  started 
at  once.  The  bridge  on  Schaefer  road  will 
have  a  33-ft.  span  and  will  be  10-ft.  wide 
and  the  one  on  Potterman  road  will  have  a 
31-ft.  span  and  will  be   14  ft.  wide. 

®\V.  H.  Shons,  Freeport,  111.,  has  been  award- 
ed a  contract  at  his  bid  of  $4,242  for  the  con- 
struction of  the  Sloan  bridge,  Iroquois  Town- 
ship. Iroquois  County,  111.  Other  bids  received 
for  the  work  Aug.  31,  were  as  follows :  Blod- 
gett Construction  Co.,  Kansas  City,  Mo.,  $5,- 
71fl;  Cutler  ^  Yeagy,  Gary,  Ind.,  $4,486;  To- 
seph  Klein,  Freeburg,  111.,  $4,680;  George' A. 
Quinlan,  Chicago,  111.,  $4,803. 

The  following  bids  were  received  Aug.  27 
for  the  construction  of  the  Byrne  and  Hawks 
bridges.  La  Aloille  Township,  Bureau  Coun- 
ty,  111.;    Eph.   Swenson,  Sheridan,   111.,  $1,6.50; 

B.  L.  Brown,  Manlius,  111.,  $1,950;  C-  D.  Lara- 
bee,  Earlville,  III.,  $1,710;  J.  P.  Harvey,  Am- 
boy,  $1,792;  G.  A.  Quinlan,  Chicago,  111.,  $1,- 
910;    S.   M.   Magnuson,   Buda,  $2,100. 

Residents  of  the  East  Side,  Rockford.  111., 
are  agitating  the  construction  of  a  new  steel 
bridge  to  replace  the  Chicago  &  Northwestern 
structure  over  Kishwaukee  St.  at  Fourth  Ave., 
which   was  recently  destroyed  by  a  wreck. 

Plans  have  been  received  by  the  Schuyler 
County  Clerk,  Rushville,  111.,  for  the  con- 
struction of  the  new  steel  bridge  over  Crooked 
Creek,  on  the  Cooperstown  road,  and  the  com- 
mittees from  the  board  of  supervisors  of 
Brown  and  Schuyler  counties  will  soon  arrange 
for  a  date  for  public  letting  of  contract.  The 
state  engineer  advises  letting  the  contract  this 
fall,  but  would  fix  the  date  of  completion  for 
June,  1913.  The  new  bridge  will  be  built  on 
the  old  stone  abutments,  and  will  have  a 
span  of  147  ft.  The  roadway  will  be  16  ft. 
wide,  and  the  floor  of  the  bridge  will  be  of 
reinforced  concrete.  The  height  of  the  bridge 
will  be  25  ft.  The  estimated  cost  of  the 
bridge  is  $4,600,  and  it  will  he  paid  for  by 
Brown  and  Schuyler  counties,  appropriations 
having   already  been   made   for   the   work. 

A  resolution  has  been  presented  to  the 
City  Council  by  the  Committee  on  Streets  and 
Alleys  providing  that  the  three  railroads  af- 
fected by  the  proposed  viaduct  at  the  lower 
end  of  South  Adams  St.,  Peoria,  III.,  be  re- 
quired to  take  up  matter  of  building  the  struc- 
ture. 

The  City  Council  of  Freeport,  111.,  have 
under  consideration  the  construction  of  re- 
pairs to  the  Stephenson  St.  bridge.  C.  J. 
Dittmar   is   Mayor. 

The  Committee  on  Streets,  Alleys  and 
Bridges  will  introduce  into  the  City  Council 
of    Peoria,    111.,    an    ordinance    requiring    the 


three  radroads  affected  to  construct  a  viaduct 
over  their  tracks  at  the  lower  end  of  South 
Adams  St. 

Indiana. 

®The  Shelby  County  Commisisoners,  Shel- 
byville,  Ind.,  have  awarded  the  contract  for 
the  construction  of  a  new  concrete  block  floor 
in  the  N.  Harrison  St.  bridge,  over  the  Big 
Blue  River,  to  James  Parrish,  Greenfield,  Ind., 
at  $4,447. 

Residents  of  the  Ninth  Ward  have  appeared 
before  the  Board  of  Public  Works,  Fort 
Wayne,  Ind.,  asking  for  the  opening  of  Har- 
rison St.  over  the  Lake  Shore  &  Michigan 
Southern  tracks,  by  constructing  a  bridge  over 
St.  Mary's  River. 

Iowa. 

At  the  suggestion  of  the  Davenport  &  Mus- 
catine Interurban  Ry.  Co.,  Charles  Young, 
City  Engineer,  Muscatine,  la.,  is  preparing 
plans  for  the  construction  of  a  combination 
street  traffic  and  interurban  bridge  over  Mad 
Creek,  on  Isett  Ave.  According  to  the  plans 
now  being  drawn  the  new  bridge  will  be 
wider  than  the  present  road  structure  and 
will  also  be  shorter.  The  steel  girders  and 
other  material  in  the  present  bridge  will  be 
used  in  the  new  structure,  which  will  also 
have  a  concrete  floor  and  if  built  in  accord- 
ance with  the  latest  plans  will  be  of  unusual 
permanence  and  convenience. 

Kansas. 

®The  Board  of  Shawnee  County  Commis- 
sioners have  awarded  contracts  for  the  con- 
struction of  the  following  bridges  to  the 
Topeka  Bridge  &  Iron  Co. :  Zirkle  bridge  at 
Richland,  which  will  cost  $1,925,  and  which 
will  be  of  concrete;  the  Mitchell  bridge,  a 
65-ft.  arch  near  Auburn,  which  will  be  built 
of  concrete  at  a  cost  of  $4,800;  the  Ward 
bridge,  over  Soldier  Creek,  a  70-ft.  steel  span 
with  a  concrete  floor,  to  cost  $5,000,  and  the 
Cunningham  bridge,  over  Big  Muddy,  west 
of  Meriden,  which  will  be  of  steel  and  will 
cost  $1,290.  The  Ward  bridge  will  be  placed 
about  three  miles  north  of  Kiro.  There  re- 
mains to  be  let  a  contract  for  the  proposed 
McCauley  bridge,  over  the  Wakarusa. 

A  special  election  has  been  called  for  Sept. 
24  to  submit  to  the  voters  of  Topeka,  Kans., 
the  proposition  to  issue  $145,000  of  bonds 
for  the  construction  of  a  number  of  concrete 
bridges  to  replace  the  present  worn-out  struc- 
tures. 

Masachusetts. 

®The  Board  of  Street  Commissioners, 
Fitchburg,  Mass.,  has  awarded  the  contract 
for  the  construction  of  a  reinforced  concrete 
bridge  at  Bemis  road  to  T.  J.  Hvnes  &  Son, 
Wales.  Mass.,  at  $11,900.  The  structure  will 
be  49%  ft.  wide  and  will  have  two  50-ft. 
spans. 

Michigan. 

®The  City  Commission  of  Port  Huron, 
Mich.,  has  reached  a  decision  in  regard  to 
the  construction  of  the  new  bridge  over  the 
Black  River  at  the  junction  of  Huron  Ave. 
and  Military  St.  McKenzie  Bridge  &  Iron 
Co.,  at  $33,800,  were  awarded  the  substructure 
and  the  Detroit  Steel  &  Bridge  Works,  at 
$39,260,  were  awarded  the  contract  for  the 
Strauss  type  superstructure. 

The  township  of  Niles,  Mich.,  will  hold 
an  election  to  vote  on  the  proposition  to  issue 
$6,000  of  bonds  for  the  reconstruction  of  two 
bridges  and  four  culverts  destroyed  by  the 
recent  storm- 
Minnesota. 

At  a  recent  meeting  of  the  City  Council, 
Minneapolis,  Minn.,  a  petition  of  property 
owners  requesting  that  the  Minneapolis.  St. 
Paul  &  Sault  Ste.  Marie  Ry.  be  required  to 
construct  a  bridge  over  its  tracks  at  33d  Ave. 
N.  E.,  between  L'niversity  .\ve.  and  Fourth 
St..  was  referred  to  the  Committee  on  Roads 
and   Bridges. 

Commissioners  of  Dakota  County,  Hastings, 
Minn.,  after  inspecting  the  damage  done  to 
the  county  bridges  during  the  recent  storms, 
estimate  that  the  repair  of  the  structures  will 
necessitate  an  expenditure  of  about  $20,000. 


Corporation  Attorney  O'Neill  has  advised 
Park  Commissioner  Nussbaumer,  St.  Paul, 
Minn.,  that  the  Wisconsin  Central  and  the 
Minneapolis,  St.  Paul  &  Sault  Ste-  Marie 
Railroads  are  obliged  to  construct  bridges  at 
their  crossings  of  the  Wheelock  Parkway.  The 
crossing  of  the  Soo  near  Rice  St.  will  require 
an  overhead  bridge,  costing  about  $23,000.  The 
Wisconsin  Central  crossing  will  not  be  so  ex- 
pensive. The  roadway  will  be  carried  under 
the  tracks.     Oscar  Claussen  is  City  Engineer. 

Missouri. 

Work  has  been  started  by  the  Concrete 
Foundation  Co.,  of  Kansas  City,  Mo.,  on  the 
foundation  and  approaches  of  the  new  Broad- 
way viaduct  at  that  place,  which  is  to  be  the 
largest  of  43  viaducts  and  subways  being 
built  by  the  Terminal  Company.  The  re- 
mainder will  be  built  by  the  American  Bridge 
Co.  The  entire  length  of  the  viaduct  will  be 
1.467  ft.  The  north  approach  will  be  230  ft. 
long,  and  the  south  approach,  now  being  built, 
is  92  ft.  long.  The  other  1,145  ft.  will  be 
in  spans  of  steel,  carried  on  caissons  set  on 
bed  rock.  There  will  be  a  54-ft.  roadway  and 
two  13-ft.  sidewalks.  The  superstructure  of 
the  entire  viaduct  will  be  of  concrete-  The 
cost  will  be  $3-50,000,  more  than  twice  as 
much  as  some  of  the  smaller  viaducts. 

Montana. 

®0.  E.  Peppard,  Missoula,  Mont.,  has  been 
awarded  the  contract  for  the  construction  of 
a  bridge  over  the  Teton  River.  The  struc- 
ture will  be  180  ft.  long,  with  steel  super- 
structure and   concrete  substructure. 

New  Jersey. 

A  public  hearing  will  be  held  at  11:30  a. 
m.,  Oct.  4,  by  Maj.  R.  R.  Raymond,  U.  S.  En- 
gineer, Wilmington,  Del.,  at  the  Commission- 
ers' meeting  room,  8th  St.  and  Central  Ave., 
Ocean  City,  N.  J.,  on  the  plans  for  the  auto- 
mobile bridge  between  Somers  Point  and 
Ocean  City,  N-  J.,  to  be  built  by  the  Ocean 
City  Automobile   Bridge   Co. 

New  York. 

At  an  election  held  at  Harriettstown,  Frank- 
lin County,  N.  Y.,  it  was  voted  not  to  issue 
bonds  amounting  to  $10,000  for  the  construc- 
tion of  bridges. 

Officials  of  the  Fort  Stanwix  Canning  Co., 
Rome,  N.  Y.,  have  notified  the  city  officials 
that  the  bridge  over  the  Mohawk  River  at 
Floyd  Ave.  is  unsafe.  The  Highway  Commis- 
sioner will  make  an  inspection  of  the  struc- 
ture. 

Ohio. 

^Bids  will  be  received  until  noon,  Sept.  27, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  368,  of  bridges  and  cul- 
verts on  the  Batavia  pike  from  the  Ohio  pike 
to  the  county  line.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Board.  Albert 
Reinhardt   is   Clerk. 

^Bids  will  be  received  until  noon,  Oct.  4, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  construction  under, 
specifications  Nos.  300  of  culverts  on  the  road 
between  lands  of  Wolteringand  Birck  (Hutch- 
inson road).  Green  Township.  A  certified 
check  for  $500  must  be  filed  with  each  bid-  Al- 
bert Reinhardt  is  Clerk. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
5,  by  Board  of  Cuyahoga  County  Commission- 
ers, Cleveland,  O.,  for  the  construction  of 
bridge  work,  per  Report  No.  2999,  concrete 
culvert,  Brookpart  Extension,  Parma-Brook- 
lyn Townships.  A  certified  check  for  10  per 
cent  of  the  amount  of  bid  must  be  filed  with 
each  bid.     J.  F.  Goldenbogen  is  Clerk. 

^Bids  will  be  received  until  noon,  Sept.  27, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  368  of  bridges  and  culverts 
on  the  Batavia  pike,  from  the  Ohio  pike  to 
the  county  line.  A  bond  for  $1,000  must  be 
filed  with  each  bid.  .Mbert  Reinhardt  is 
Clerk. 

®The  Mt.  "^^ernon  Bridge  Co.,  242  Buttles 
Ave.,    Columbus,    0-,    has   been    awarded    the 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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contract  for  the  construction  of  the  steel 
superstructure  of  the  Pin  Bridge  in  Berne 
Township.  The  structure  will  be  82  ft.  6  ins. 
long,  with  14-ft.  roadway.  The  contract  price 
was  $2,260.  Bids  for  the  work  were  opened 
Sept.  2.  George  J.  Gearheart  is  County  Audi- 
tor,  Lancaster,   O. 

®The  contract  for  the  construction  of  a 
steel  and  concrete  bridge  over  the  Hydraulic 
Canal,  at  S.  Downing  St.,  Piqua,  O.,  has  been 
let  bv  the  County  Auditor,  Troy,  O.,  to  George 
Mores,    Alcony,    O.,   at   $1,885. 

Oregon. 

Soundings  are  being  made  in  the  Pend 
Oreille  River  by  engineers  of  the  Coast 
Bridge  Co.,  Olympia,  Wash.,  preliminary  to  the 
construction  of  the  proposed  bridge  at  New- 
port, Wash. 

Pennsylvania. 

®A.  R.  Hawk,  Siegfried,  Pa.,  has  been 
awarded  the  contract  for  the  construction  of 
a  reinforced  concrete  bridge  over  the  Cata- 
sauqua  Creek  at  the  foot  of  Walnut  St.,  be- 
tween American  and  St.  John's  St.,  Catasau- 
qua,  Pa.,  at  $1,389. 

®The  Commissioners  of  Allegheny  County 
and  R.  J.  Cunningham,  Controller,  Pittsburgh, 
Pa.,  have  awarded  the  contract  for  repairing 
Seventh  St.  and  30th  St.  bridges  to  the  Pitts- 
burgh Construction  Co.,  at  $44,000  and  $27,- 
000,  respectively.  The  list  of  bidders  appeared 
in    the    last    issue    of    Engineering    &     Con- 

TR.SCTING. 

The  Law  Committee  of  the  Joint  Bridge 
Commission  of  Bethlehem  and  South  Bethle- 
hem, Pa.,  is  preparing  a  petition  to  be  pre- 
sented to  the  Lehigh  and  Northampton  coun- 
ty courts  for  the  appointment  of  viewers  on 
the  matter  of  the  construction  of  the  half 
million  dollar  bridge  connecting  the  two 
counties. 

Texas. 

It  has  been  announced  by  H.  B.  Rice,  Mayor, 
Houston,  Texas,  that  plans  are  nearing  com- 
pletion  in   the  office   of   F.   L.  Dormant,   City 


Engineer,  for  bridge  improvements  to  be 
started  within  the  next  60  days,  expending 
money  recently  voted  for  that  purpose  by  the 
taxpayers.  The  proposed  San  Jacinto  St. 
bridge  will  be  constructed  of  reinforced  con- 
crete and  it  will  contain  no  draw.  It  will  be 
330  ft.  in  length  and  70  ft.  wide  and  will  be 
so  constructed  as  to  be  on  a  level  with  Willow 
St.,  doing  away  with  the  present  grade.  There 
will  be  no  car  tracks  on  the  new  bridge,  the 
street  railway  having  decided  to  run  all  of  its 
north  side  lines  over  the  Main  St.  viaduct  to 
avoid  the  crossing  of  many  railroad  tracks 
north  of  the  San  Tacinto  St.  bridge.  The  pres- 
ent iron  bridge  over  Buffalo  bayou  on  Preston 
Ave.  will  be  replaced  by  a  reinforced  concrete 
arch  bridge,  1.50  ft.  long  and  60  ft.  wide.  The 
new  bridge  will  be  twice  as  wide  as  the  pres- 
ent structure.  It  will  be  paved  with  brick 
and  lighted  by  four  arc  lights.  Besides  the 
usual  conduits  for  telephone,  electric  light 
and  telegraph  wires,  provisions  will  be  made 
for  two  large  water  mains.  Another  bridge 
that  the  city  contemplates  constructing  is  one 
of  reinforced  concrete  type,  across  Buffalo 
bayou  at  the  foot  of  Texas  Ave.  This  bridge 
will  be  curved  so  as  to  connect  with  Eighth 
St.,  forming  a  direct  route  from  the  center 
of  the  business  section.  Main  St.  and  Texas 
Ave.,  to  the  passenger  station  on  Washing- 
ton .^ve.  and  all  points  in  that  section  of  the 
city.  Besides  forming  a  direct  route  this 
bridge  will  materially  shorten  the  distance 
between  the  business  section  and  the  section 
of  the  city  north  of  the  bayou. 

The  following  counties  of  Texas  voted  on 
the  issuance  of  bridge  and  road  bonds  dur- 
ing July,  all  propositions  carrying  excepting 
that  in  Matagorda  County  and  the  one  in 
Lampasas  County:  Hender.son  County — Held 
July  1 ;  amount,  $35,000.  Johnson  County — 
Held  July  18;  amount  $75,000.  I^impasas 
County— Held  July  20 ;  amount.  $12,500.  Live 
Oak  County— Held  July  27;  amount,  $1,200. 
Matagorda  Countv — Held  Julv  18 ;  amount 
$100,000.  Robertson  County— Held  July  18; 
amount,    $150,000.      Robertson     County— Held 


July  28 ;  amount,  $100,000.  Tom  Green  Coun- 
ty— Held   July   2;   amount,  $70,000. 

Frank  S.  Taylor  has  announced  upon  his 
his  return  from  New  York  he  is  ready  to 
submit  a  definite  proposition  to  the  city  of 
Austin.  Texas,  in  regard  to  the  construction 
of  a  bridge  in  connection  with  the  Colorado 
River  dam.  The  cost  of  the  structure  is  es- 
timated   at    about   $50,000. 

.\t  a  mass  meeting  of  the  citizens  of  Mar- 
shall, Te.xas,  a  resolution  was  adopted  and 
submitted   to   a   vote   of    the    people   on    Sept. 

5  to  compel  the  Te.xas  &  Pacific  Ry.  to  con- 
struct a  viaduct  between  North  and  South 
Marshall  at  a  cost,  of  about  $200.0(iO.  W.  L. 
Martin  is  a  member  of  the  citizens'  commit- 
tee on  the  matter. 

Virginia. 

The  City  Council  of  Petersburg,  Va.,  is  pre- 
paring to  authorize  the  issuance  of  bonds  for 
the  construction  of  a  concrete  bridge  over  the 
Appomattox,  replacing  the   Bishop's  bridge. 

Washington. 

®The  Coast  Bridge  Co.,  Olympia,  Wash., 
has  been  awarded  the  contract,  at  $3,995,  for 
the  construction  of  a  bridge  near  Little  Rock. 

®The  Board  of  King  County  Commission- 
ers, Seattle,  Wash.,  has  awarded  the  contract 
for  the  construction  of  the  Elliott  bridge  to 
Norman  Davis,  Renton,  Wash.,  at  $945.  Other 
bids   submitted   were   as    follows :      C.   Geskie 

6  Co.,  $1,624;  Wevmouth  Const.  Co.,  $1,880; 
J.  A.  McEachern  &  Co.,  $1,974;  Brainerd  & 
Englebrecht,  $2,142;  Sunset  Const.  Co.,  $2,- 
242 ;  H.  C.  Eckart,  $2,450. 

The  Chehalis  Citizens'  Club,  Chehalis, 
Wash.,  has  adopted  a  resolution  asking  the 
Lewis  County  Commissioners  to  arrange  for 
the  construction  of  a  bridge  over  the  Cowlitz 
River,  near   Riffc,   Nesika  or  Kosmos. 

Wisconsin. 

.^n  election  will  be  held  at  Milwaukee,  Wis., 
next  spring  to  submit  to  the  voters  the  prop- 
osition to  issue  $150,000  of  bonds  for  the  con- 
struction  of   a   bascule   bridge   at   State   St. 


IRRIGATION,  DRAINAGE.  LEVEES  AND  CANALS 


Idaho. 

Advices  from  Weiser,  Idaho,  state  that 
the  proposed  bond  issue  for  a  new  irrigation 
district  in  the  valley  bordering  Mann's 
Creek,  northeast  of  Weiser,  will  probably  be 
voted  at  the  coming  election.  It  is  planned  to 
issue  bonds  for  $175,000  and  with  the  funds 
thus  provided  to  deliver  water  for  irrigation 
to  5,000  fertile  acres.  The  valley  bordering 
Mann's  Creek  is  one  of  the  oldest  cultivated 
sections  in  Idaho  and  has  been  producing 
fruit  of  exceptional  quality  for  a  number  of 
years. 

Illinois. 

•I"Bids  will  be  received  until  1  :30  p.  m., 
Sept.  24,  by  Commissioners  of  Drainage  Dis- 
trict No.  3,  Emma  Township.  White  County, 
111..  J.  P.  Schumacher,  Maunie,  III.  Clerk,  at 
the  residence  of  Charles  Abshier,  near 
Maunie,  White  County.  Ill,  for  deepening 
drains  and  extension  of  main  outlet  of  the 
district.  A  certified  check  for  the  sum  of 
$300  will  be  required  from  each  bidder  as  a 
guarantee  of  good  faith.  No  railroads  to 
cross.  The  work  lies  about  two  miles  south 
of  Maunie.  III.,  a  station  on  the  L.  &  N. 
R.  R.  The  clearing  of  bushes  and  trees  and 
the  removal  and  replacing  of  iron  bridges 
on  public  roads  is  not  to  be  done  by  the 
dredge  contractor,  nor  at  his  e.xpense.  The 
length  of  main  ditch  is  8.400  ft.  North  drain 
•10,500   ft.     Clear   Lake   drain   6,490   ft. 

^Bids  will  be  received  until  2  p.  m..  Sept. 
30,  by  J.  B.  Flageole,  Clerk  of  the  Kankakee 
County  Court.  Kankakee,  111.,  for  the  con- 
structing of  Gar  Creek  Drainage  District  in 
seven  parts  as  follows:  First  part  includes 
33,600  ft.  of  open  ditch  requiring  about  65,000 


cu.  vds.  of  excavation;  second  part,  21,353 
ft.  of  10  to  27-in.  tile;  third  part.  29..302  ft.  of 
10  to  24-in.  tile;  fourth  part,  32,200  ft.  of  10 
to  27-in.  tile;  fifth  part.  2,000  ft.  12-in.  tile; 
sixth  part,  3.500  ft.  of  r2-in.  tile;  seventh 
part,  new'  levee  at  Gus  Lemke  bridge.  500  ft. 
long,  includng  400  cu.  yds.  J.  F.  Schmeltzer 
is   Engineer   for   the   district. 

®Lewis  &  Meese,  Tuscola,  111.,  have  been 
awarded  the  contract,  at  $13,8.50,  for  cleaning 
out.  repairing  and  improving  a  lOrmile  main 
ditch  and  three  miles  of  laterals  for  the  Big 
Slough  Special  Drainage  District  of  Rantoul, 
111.      Bids    were   opened    Sept.   4. 

Citizens  of  Mound  City,  111.,  have  voted 
$20,000  for  strengthening  the  levees  of  the 
city.  A  $20,000  appropriation  has  also  been 
made  by  the  U.  S.  government  for  this  work. 
Louisiana. 
^P.ids  will  he  received  until  noon,  Sept.  17. 
by  Bo.ird  of  State  Engineers.  213  New  Or- 
leans Court  Bldg..  New  Orleans,  La.,  for  the 
construction  of  the  following  named  levee 
work  on  the  Mississippi  River,  right  bank. 
West  Baton  Rouge  Parish.  Louisiana ;  Oaks 
Levee — New  levee.  Approximate  contents. 
200.000  cu.  yds. ;  deposit  reouired.  $575 ;  bond 
required.  $10,000.  Cash  or  certified  check  to 
the  amount  named  as  deposit  must  accompany 
each  proposal.  Terms  of  payment,  cash.  The 
right  to  reject  any  or  all  proposals  is  reserved. 
Other  information  as  to  location,  character  of 
work,  manner  of  submitting  proposals,  execu- 
tion of  contract  and  bond,  and  time  of  begin- 
ning and  completing  work,  as  well  as  blank 
forms  for  submitting  proposals,  may  be  had 
on  application  to  the  Board  of  State  Engi- 
neers at  New  Orleans.  La.,  or  to  V.  M.  Le- 
febvre,  president.    T.  G.  Irw-in.  secretary. 


Michigan. 

4«Bids  will  be  received  until  9  a.  m.,  Sept. 
20,  by  A.  H.  Reid,  County  Drain  Commis- 
sioner, Flint.  Mich.,  at  the  residence  of 
Charles  Sutton,  Section  7,  two  miles  north 
and  one-half  mile  west  of  Lennon,  Clayton 
Township,  County  of  Genesee,  Mich.,  for  the 
construction  of  the  Smith  Lyons  Drain  in  the 
Township  of  Venice,  Shiawassee  County  and 
Clayton  Township.  Genesee  County.  The 
total  length  of  the  drain  and  two  branches 
will  be  about  12.240  ft. 

4*Bids  will  be  received  until  9  a.  m.,  Sept. 
17,  by  A.  H.  Reid,  County  Drain  Commis- 
sioner, Flint,  Mich.,  at  the  residence  of  Wil- 
liam Granger,  Section  10,  Argentine  Town- 
ship. Genesee  County.  Mich.,  for  the  con- 
struction of  the  Croft  Extension  Drain  and 
Branches  Nos.  1  and  2.  aggregating  25,168  ft. 
of  open  ditch.  .'V  certified  check  for  $400 
must  be  filed  with  each  bid. 

Minnesota. 

•I«Bids  will  be  received  until  10  a.  m..  Sept. 
12,  by  Swift  County  .Auditor,  Benson,  Minn., 
for  constructing  County  Ditch  No.  12,  includ- 
ing appro.ximately  223..323  yds.,  8  pile  bridges 
and   estimated   to   cost   $19,149. 

4*Bids  will  be  recvived  until  Sept.  14.  by 
C.  B.  Yancey.  Village  Recorder,  Edina,  Minn., 
for  the  construction  of  the  Wind  Ditch.  A 
certified  check  for  $500  must  be  filed  with 
each  bid. 

•J«Bids  will  be  received  until  10  a.  m.,  Scpi 
2-3.  by  O.  E.  Wold,  county  auditor.  Elbow  Lake 
Minn.,  for  the  construction  of  Ditch  No.  14 
main  ditch  11.40il  ft.  long,  estimated  to  cost 
$2,482;  also  at  11  a.  m.,  same  date,  for  ditch 
No.  15.  estimated  to  cost  $2,151. 


•!•  indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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®A.  Henrikscn,  Askoo,  Minn.,  has  been 
awarded  the  contract  at  $7,348  for  con- 
structing County  Ditch  No.  12,  involving 
52,000  ft.  of  5  to  20  in.  tile.  Bids  were 
opened  Sept.  7  by  E.  S.  Shepard,  County 
Auditor,    Marshall,   Minn. 

®Marl<land  &  Arthur,  Fairmont,  ^linn.. 
at  $-l,05S,  has  lieen  awarded  the  contract 
for  constructing  County  Ditch  No.  10.  Carl 
C.  Knudson,  Deiavan,  was  awarded  the  con- 
tract, at  $5,897,  for  constructing  County 
Ditch  No.  11.  Bids  were  opened  Aug,  28 
by  Jesse  L.  Herring,  County  Auditor,  Blue 
Earth,  Minn. 

Missouri. 

4*Bids  will  be  received  until  2  p.  n;.,  Sept. 
11,  by  W.  T.  Rutherford,  Secy.,  Wyaconda 
Drainage  District  No.  1,  Kahoka,  Mo.,  for 
the  construction  of  a  drainage  ditch  in  ac- 
cordance with  plans  prepared  by  W.  B. 
Hazen,  Engineer,  St.  Joseph,  Mo.  Official 
advertisement  appeared  in  our  last  issue. 
Mississippi. 

•{•Bids  will  be  received  until  noon,  Oct.  7, 
by  J.  H.  Nelms,  Chairman,  Riverside  Drain- 
age District,  at  the  office  of  B.  B.  Gordon, 
Engineer,  Room  430,  Weinberg  Bldg., 
Greenville,  Miss.,  for  the  construction  of 
certain  laterals  in  the  district.  This  work 
will  be  let  in  four  contracts  of  260.000.  270,- 
000,  120,000  and  206,000  cu.  yds.,  respective- 
ly. Contracts  1-3  and  4  can  be  either  float- 
ing or  dry  land  work.  Bottom  widths  rang- 
ing from  6  to  14  ft.  Contract  2  will  be 
floating  dredge  work,  bottom  widths  12-14- 
16  and  25  ft.  Plans,  profiles  and  specifica- 
tions  are   on   file   at   the   ofiice  of  the   engi- 


neer, and  copies  will  be  sent  on  applica- 
tion if  the  sum  of  $2.50  accompany  said  ap- 
plications to  cover  the  cost.  A  certified 
check  for  $1,000,  or  a  proposal  bond  for 
like  amount  must  accompany  each  bid.  Offi- 
cial advertisement  will  be  found  elsewhere 
in   this   issue. 

Montana. 

®The  Hinman  Hydraulic  Manufacturing 
Co.,  Ideal  Bldg.,  Denver,  Colo.,  has  been 
awarded  the  contract  at  $5,988  for  furnishing 
522  steel  h'eadgates  for  small  canals  and 
laterals  on  U.  S.  reclamation  projects  in  the 
Northern  Division.  Bids  were  opened  Aug. 
8  at   Helena,   Mont. 

Nebraska. 

4«Bids  will  be  received  until  noon,  Sept. 
16,  by  John  O'Connor,  Dodge  County  Clerk, 
Fremont,  Nebr.,  for  the  cleaning  of  the  Cen- 
tral Cutoff  Ditch,  including  about  60,746  cu. 
yds  at  about  $0.13  per  cu.  yd.  Each  bid  must 
be  accompanied  by  a   certified   check   for  $50. 

•{•Bids  will  be  received  until  noon,  Sept. 
28,  by  C.  D.  Smith,  Secy.,  Oak  Creek  Drain- 
age District  No.  522,  Lincoln,  Nebr.,  for  the 
construction  of  a  number  of  cuts  involving 
about  70,715  cu.  yds.  of  material. 

•J-Bids  will  be  received  until  2  p.  m.,  Sept. 
23,  by  J.  W.  Blystone,  Chairman,  Sanitary 
District  No.  1,  Lincoln,  Nebr.,  for  drainage 
improvement  work  involving  deepening 
about  10,400  ft.  of  present  channel  and  1,475 
ft.  of  new  channel.  The  cost  of  the  work 
is  estimated  at  $1,100. 

North  Carolina. 

^Bids    will    be    received    until    noon,    Sept. 


17,  by  Board  of  Drainage  Commissioners,  Big 
Cold  Water  Drainage  District,  at  the  Court 
Clerk's  office.  Concord,  N.  C,  for  ditching 
Big  Cold  Water  Creek,  running  one  mile  east 
of  Concord,  N.  C.  The  work  will  include 
237,000  cu.  yds.  of  materials.  Plans  and  speci- 
fications are  on  file  with  Clerk  Superior 
Court   Cabarrus    County. 

Ohio. 

The  city  of  Dayton,  O.,  has  rejected  the 
two  bids  received  Aug.  21  for  improvements 
to  the  Miami  River  and  will  readvertise  the 
work.  The  city  has  about  $387,000  available 
for  the  improvement.  G.  C.  Cummins  is  City 
engineer. 

Texas. 

®D.  H.  Ridpath  &  Co.,  Houston,  Tex.,  have 
been  awarded  the  contract  for  constructing 
about  100  miles  of  ditches  in  Drainage  Dis- 
trict No.  5,  bids  on  which  were  opened  last 
month   at   La   Porte,   Tc.x. 

Utah. 

Engineering  investigations  are  under  way 
with  a  view  to  enlarging  the  dam  of  the 
Davis  &  Weber  Canals  Co.,  by  a  50-ft.  addi- 
tion. William  Bostaph,  Ogden,  L'tah,  is  Chief 
Engineer. 

Wyoming. 

^•Bids  will  be  received  by  Thus.  S.  Harri- 
son at  Wiley,  Wyo.,  until  3  p.  m.,  Sept.  20, 
1912,  for  the  construction  of  an  earth  fill 
dam  890  ft.  in  length  and  containing  ap- 
proximately 37.000  cu.  yds.  of  earth.  Plans 
and  specifications  are  on  file  at  the  office 
of  Bell   &  Sheidler,   Engineers,  Cody,  Wyo. 
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California. 
City  Clerk  G.  R.  Bellah,  of  O.xnard,  Calif., 
returned  all  bids  received  Aug.  27.  unopened, 
for  the  construction  of  a  waterworks  system 
for  which  a  $100,000  bond  issue  has  been 
voted.  Olmstead  &  Gillelen,  Los  Angeles, 
Calif.,   are   Engineers. 

Connecticut. 

•{•Bids  will  be  received  until  6  p.  m..  Sept.  17. 
by  Board  of  Water,  Light  and  Sewer  Commis- 
sioners, Groton,  Conn.,  for  the  construction  of 
475  ft.  of  15-in.  wooden  stave  outfall  sewer 
pipe  and  laying  same  under  the  bed  of  the 
Thames  River.    E.  L,  Chandler,  engineer. 

Florida. 

The  Winter  Garden  Light  &  Water  Co., 
Winter  Garden,  Fla.,  has  been  incorporated 
with  a  capital  stock  of  $20,000.  W.  H.  Reams 
is  President ;  D.  McKinnon,  Vice-President, 
and  A.   W.  Hurley,   Secretary  and  Treasurer. 

Georgia. 

^Bids  will  be  received  until  2  p.  m..  Sept. 
17,  by  Mayor  and  City  Council,  Meio-s,  Ga., 
for  the  material  and  construction  work  re- 
quired for  the  proposed  City  Waterworks 
and  Electric  Light  Plant  at  Meigs,  Ga.,  as 
per  plans  and  specifications  adopted  by  them 
as  follows:  For  furnishing:  Appro.ximately 
150  tons  C.  I.  pipe.  8  ins.  and  6  ins.,  3  tons 
special  castings ;  15  fire  hydrants,  16  valves 
and  boxes,  2  indicator  posts;  1  tower  and 
tank  erected;  2  horizontal  tubular  boilers; 
1  feed-water  heater  and  pump ;  2  three-quar- 
ter-million gallon  pumps;  2  air  compressors 
pumping  station;  1  50  K.  W.  A.  C.  generator, 
and  receiver;  1  concrete  reservoir;  1  brick 
with  3  panel  switchboard  and  street  light 
regulator ;  1  high-speed  automatic  engine ; 
labor,  material  and  constructing  city  water- 
works and  electric  light  plant.  Bids  will  be 
received  for  the  whole  or  any  part  of  the 
above,  and  each  bid  must  be  accompanied  by 
a  certified  check  for  not  less  than  10  per 
cent,  of  the  amount  of  the  bid.  Plans  and 
specifications  can  be  seen  at  the  offices  of  the 
Engineers    or    office    of    the    City    Clerk,    and 


specifications  can  be  obtained  by  writing  the 
Engineers  at  Box  582,  Savannah,  or  Box 
576,  Atlanta,  Ga.  E.  E.  Wilkes  is  Mayor, 
J.  A.  Sasser  is  City  Clerk.  The  C.  W.  Mur- 
ray  Co.,   Engineers. 

Supt.  Walton  of  the  waterworks  plant  of 
Rome,  Ga.,  has  recommended  to  the  City 
Council  improvements  in  the  water  works 
plant.  The  specifications  call  for  $10,000  worth 
of  pipe  and  an  increase  in  the  filtering  plant  of 
33  per  cent. 

Idaho. 

®The  contract  for  the  completion  of  the 
dam  at  American  Falls,  Ida.,  for  James  A. 
Brady  has  been  awarded  to  the  J.  H.  Greene 
Construction  Co.  The  dam  will  be  1.200  ft. 
long  and  will  require  16,000  cu.  yds.  of  con- 
crete. 

Illinois. 

^•Bids  will  be  received  until  2  p.  m.,  Sept. 
12,  by  Board  of  Local  Improvements,  Onarga, 
Iroquois  County,  III.,  for  the  construction  of 
a  4-in.  water  main.  Ira  F.  Palmer  is  a  mem- 
ber   of    the    board. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
18.  by  the  Board  of  Local  Improvements,  Chi- 
cago, III,  for  furnishing  labor,  materials,  etc., 
necessary  to  construct  water  supply  pipes  in 
the  following  streets :  Berwyn  .Ave.,  557  lin. 
ft.  6  in.,  1  valve  basin,  hydrant ;  Calumet  .Ave., 
207  lin.  ft.  8  in.,  hvdrant ;  Dobson  .Ave.,  605  lin. 
ft.  6  in.,  2  hydrants;  N.  50th  Ave.,  530  lin.  ft.  8 
in..  1  valve  basin,  1  hvdrant ;  La  Fayette  .Ave., 
300  lin.  ft.  8  in.;  Muskegon  .Ave..  640  lin.  ft.  8 
in.,  1  basin,  1  hydrant;  .Archer  Ave.,  3,800  lin. 
ft.  8  in.;  N.  40th  Ave..  670  lin.  ft.  8  in..  2 
hvdrants,  1  valve  basin  ;  N.  40th  .Ave.,  960  lin. 
ft.  8  in.,  1  valve  basin,  2  hydrants;  N.  54th 
.Ave.,  620  lin.  ft.  8  in.,  1  valve  basin,  3  hydrants; 
Lawrence  .Ave..  1,690  lin.  ft.  12  in..  280  lin.  ft.  8 
in.,  2  valve  basins,  4  hydrants.  Cash  or  certi- 
fied check  for  10  per  -ent  of  proposal  must  ac- 
company bid.  Edward  J.  Glackin  is  secretary 
of  the  board. 

•{•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chica,go.  111.,  until  1 1  a.  m., 
.Sept.   18.   for   furnishin.g  labor,   materials,   etc.. 


necessary  to  construct  water  ser\  ice  pipes  in 
the  following  streets :  S.  43d  ct.,  N.  47th  Ave., 
Montrose  Ave.,  100th  PI.,  Prairie  .\ve.  and 
Springfield  Ave.  Cash  or  certified  check  for 
10  per  cent  of  proposal  must  accompany  bid. 
Edward  J.  Glackin  is  secretary  of  the  board. 

®The  following  contracts  for  furnishing  la- 
bor, materials,  etc.,  necessary  to  construct 
water  service  pipes  have  been  awarded  by  the 
Board  of  Local  Improvements,  Chicago,  111. : 
N.  Avers  .Ave.,  Eastwood  Ave.,  N.  Hamlin 
Ave.,  La  Fayette  .Ave.,  Springfield  Ave.  and 
Svracuse  Ave.,  J.  J.  Renn,  367  W.  Chicago 
Ave. ;  N.  50th  Ave.,  David  Walsh,  6828  South 
Chicago  .Ave. ;  136th  St.,  Jas.  H.  Roche.  222  E. 
31st  St. 

Iowa. 

•{•Bids  will  be  received  until  Sept.  20,  by 
H.  C.  Crawford,  Trustee,  Centerville,  la., 
WaOerworks,  for  concrete  filter  beds  and 
waterworks  pumping  plant.  .A  certified 
check  for  $500  must  accompany  each  bid. 
Hall  &  .Adams.  Centerville,  la.,  are  Engi- 
neers. 

•{•Bids  will  be  received  until  3  p.  m..  Sept. 
26,  by  O.  F.  Cox,  town  clerk,  Defiance,  la.,  for 
the  construction  of  a  water  works  system.  A 
deposit  of  $5  is  required  for  the  quick  return 
of  plans  and  specifications.  Further  informa- 
tion may  be  obtained  of  the  clerk,  providing  a 
blank  is  submitted  him. 

The  citizens  of  Smithland,  la.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
installation  of  a  waterworks  system.  The 
City  Council  is  making  arrangements  for  the 
sale  of  the  bonds. 

Following  bids  were  received  by  the  City 
Council  of  Sioux  City,  la.,  Sept.  3,  for  the 
building  of  the  proposed  addition  to  the  city 
reservoir:  !Lewis  &  L|eader.  $131,467;  Des 
Moines  Engineering  &  Construction  Co., 
$18,596;  Lytle  Construction  Co.,  $18,790,  and 
C.  R.  Houx,  $23,000.  The  capacity  of  the 
reservoir  now  is  about  1,600,000  gals.,  and  it 
is  intended  to  increase  its  capacity  to  about 
3,600,000  by  elevating  the  walls  18'  ft.  Dab- 
ney   H.    Maury,   Peoria,   111.,  is   Engineer. 


4^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kansas. 

®The  Kansas  Construction  Co.  of  Wichita, 
Kans.,  has  been  awarded  the  contract  by  the 
city  of  Medicine  Lodge,  Kans.,  Samuel  Griffin 
mayor,  for  the  making  of  the  following  im- 
provements to  the  city  water  works  system  at 
$40,000 :  Collecting  gallery,  200  ft.  of  from  .3  to 
21  in.  tile.  850  ft.  of  intake  pipe  and  18,000  ft. 
of  cement  conduit,  and  furnishing  temporary 
water  supply  to  city  while  work  is  in  progress. 
Bids  were  opened  Sept.  .3. 

Citizens  and  business  men  of  Newton. 
Kans.,  have  completed  a  fund  of  $4,000  for 
the  purpose  of  extending  the  city  water 
mains  from  the  city  limits  to  Bethel  College 
two   miles   north. 

Kentucky. 

The  city  of  Russellville,  Ky.,  contemplates 
issuing  bonds  in  the  sum  of  $18,000  for  the 
purpose  of  making  improvements  to  the 
waterworks   system   and   extensions. 

The  Union  Waterworks  Co.  has  been  or- 
ganized at  Hazard,  Ky.,  for  the  purpose  of 
putting  in  a  waterworks.  J.  E.  Johnson  is 
President.  J.  L.  Morrison  will  be  in  charge 
of  construction. 

The  Board  of  Aldermen  of  Covington,  Ky., 
has  received  a  communication  from  Mayor 
J.  T.  Earle,  of  South  Covington,  requesting 
the  board  to  compel  the  Kenton  Water  Co. 
to  extend  its  4-in.  mains  on  47th  St.,  between 
Huntington   Ave.    and    Eureka   St. 

Louisiana. 

©Morgan,  Son  &  Day  of  Kentwood,  La., 
have  been  awarded  the  contract  by  that  town, 
A.  B.  Lea  mayor,  for  furnishing  all  labor  and 
materials  required  in  the  construction  and 
completion  of  a  125,000-gal.  reservoir  of  rein- 
forced concrete.  Geo.  I'.  Conant  of  Kentwood 
is  engineer.     Bids  wore  opened  Sept.  '!. 

The  City  Council  of  Shreveport,  La.,  has 
given  Mayor  Easthani  authority  to  borrow 
$14,000  for  building  a  waterworks  system  and 
other  improvements  at  the  stare  fair  grounds. 

Massachusetts. 

The  citizens  of  the  town  of  .Agawam, 
Mass.,  at  a  recent  town  meeting,  voted  to 
accept  the  proposition  of  the  Springfield 
Water  Commissioners  to  take  water  from  the 
Little  River  system  of  Springfield.  The  sum 
of  $30,000  was  voted  for  the  improvement. 
E.  A.  Kellogg  is  a  member  of  the  Water 
Board. 

Michigan. 

The  citizens  of  Grandville.  Mich.,  at  a  re- 
cent special  election  voted  against  the  issu- 
ance of  bonds  to  the  amount  of  $7,500  for 
the  purpose  of  constructing  a  pumping  sta- 
tion and   standpipe 

Minnesota. 

The  Commercial  Club  of  Deerwood,  Minn., 
has  declared  in  favor  of  the  installation  of 
a  waterworks  system  in  that  town.  It  is 
also  contemplated  to  put  in  a  sewerage  sys- 
tem. 

Mississippi. 

The  City  Council  of  Vicksburg,  Miss.,  has 
made  an  ofifer  of  $.340,000  to  the  water  com- 
pany of  that  city,  for  the  purchase  of  that 
company's  plant,  provided  the  citizens  of  the 
city  vote  in    favor  of  the   proposition. 

Missouri. 

At  a  recent  electio.i  the  citizens  of  Ken- 
nett.  Mo.,  voted  the  '  issuance  of  bonds  to 
the  amount  of  $75,000  for  the  installation  of 
a  waterworks  system  and  a  sew'erage  system. 

The  County  Court  at  Independence,  Mo., 
considered  two  propositions  to  furnish  Mount 
Washington  with  water  service.  One  was 
from  the  Independence  Water  Co.,  and  the 
other  from  Charles  Pasche,  who  expects  to 
buy  his  water  in  wholesale  quantities  from 
Kansas  City  and  retail  it  to  the  residents  of 
Mount  Washington.  The  court  will  give  an- 
other  hearing   Sept.    13. 

Montana. 

.An  improvement  di>trict  is  being  formed  in 
Great  Falls,  Mont.,  for  the  construction  of  a 
$100,000  filtration  plant   for  the  water  svstem. 


Nebraska. 

•J-Bids  will  be  received  until  5  p.  m.,  Sept. 
19,  by  .A.  E.  Severance.  Village  Clerk,  Cole- 
ridge, Nebr.,  for  furnishing  material  and 
constructing  complete  waterworks  extension, 
same  to  be  in  accordance  with  plans  and 
specifications  on  file  in  the  office  of  the  Town 
Clerk  of  Coleridge,  Nebr.,  and  also  in  the 
office  of  the  Engineers,  Omaha,  Nebr.  Each 
bid  must  be  accompanied  by  a  certified  check 
of  $500.  Anyone  desiring  plans  and  specifi- 
cations may  obtain  same  by  application  at 
the  engineer's  and  a  payment  of  $3.00  per  set 
to   cover  cost. 

J.  J.  Hanighen,  at  $114,000,  submitted  the 
lowest  bid  to  the  Water  Board  of  Omaha, 
Nebr.,  for  the  construction  of  the  48-in. 
water  main  from  Miller  Park  to  Florence. 
Other  bidders  were  J.  J.  Lynch  &  Co.,  Chi- 
cago ;  Katz  Construction  Co.,  and  William 
S.  Doll,  of  Omaha. 

New  York. 

The  Water  Department  of  Schenectady.  N. 
Y..  is  planning  to  expend  about  $100,000  to 
meter  the  city.  An  ordinance  has  been  intro- 
duced in  the  City  Council  for  the  purchase 
of  the  meters  and  a  meter  tester  for  the  de- 
partment. 

.\  resolution  has  been  introduced  in  the 
meeting  of  the  City  Council  of  Rochester.  N. 
V.i  directing  the  Commissioner  of  Public 
Works  to  take  steps  looking  to  the  laying 
of  city  water  mains  in  all  of  the  streets  of 
the   2ist   Ward. 

Ohio. 

4*Bids  will  be  received  until  noon,  Sept.  23, 
by  Charles  W.  Stage.  Director  of  Public 
Safety,  Cleveland,  O.,  for  furnishing  and  de- 
livering approximately  7,.500  ft.  of  2%-in. 
fire  hose  to  the  Fire  Department.  H.  F. 
Stillman    is    Secretary. 

^Bids  will  be  received  until  Sept.  12  by 
city  of  Dayton.  O..  for  the  construction  of 
a  conduit  from  the  Waterworks  Department 
to  Tate's  hill,  where  the  new  wells  are  to  be 
sunk,  and  for  the  construction  of  a  small 
standpipe  near  the  waterworks,  according  to 
the  system  outlined  in  the  Benzenberg  plan. 
This  will  involve  approximately  $100,000. 
bonds  for  which  have  already  been  sold. 

^•P.ids  will  be  received  until  noon,  Sept.  12, 
by  Department  of  Public  Service,  Dayton,  O.. 
for  furnishing  pipe,  specials,  valves  and  acces- 
sories and  laying  about  2  miles  of  36-in.  cast 
iron  pipe  conduit:  also  a  steel  stand  pipe  20  ft. 
in  diameter  and  40  ft.  in  height.  Official  ad- 
vertisement appeared  in  our  last  issue.  C.  J. 
Gross  is  secretary. 

®Lightbody  &  Henderson,  of  Youngstown. 
O.,  sulDmitted  the  lowest  bid  to  the  Depart- 
ment of  Public  Service  of  that  city,  for  the 
making  of  the  proposed  improvements  to 
the  filter  plant,  at  $115,41!).  Turner  &  Olson 
bid  $124,700:  Henrv  Shenk  Co.,  of  Pitts- 
burgh. Pa.,  $144,376.  and  Caldwell  &  Drake. 
$1.56,15.5.  The  Riter  Curley  Mfg.  Co.,  of 
Pittsburgh,  submitted  the  lowest  bid  on  the 
stand  pipe  for  the  South  Side  with  a  bid 
of  $27,288.  Other  bidders  on  this  job  were: 
Chicago  Bridge  &  Iron  Works,  $37,6.50: 
Reeves  Bros.  Co.,  $.38,000,  and  the  William 
B.    Pollock    Co..   $48,500. 

The  citizens  of  Newburg,  O.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $25,000  for  the  installation  of  a 
water  main,  and  $25,000  for  the  construction 
of  a   new   fire   engine  barn. 

®Becker  &  Co.  of  Medina,  O.,  have  been 
awarded  the  contract  by  the  Trustees  of  Public 
\ffairs.  Medina,  for  the  laying  of  13.200  ft.  of 
steel  gas  nipe  at  $0.15  per  ft.  Excavating  was 
let  at  $0.04  per  ft.,  laying  at  $0.01%  per  ft.  and 
furnishing  pipe  at  $0.09%  per  ft.  Bids  were 
opened  .\ug.  24, 

Oklahoma. 

®The  city  of  Pryor  Creek.  Okla.,  will 
install  filters  at  the  new  pump  station  and  a 
contract  has  been  let  to  the  Pittsburgh  Filter 
Co.,  Pittsburgh,  Pa.,  to  furnish  two  8x14  ft. 
horizontal  pressure  filters  of  500.000  gals,  per 
diem  capacity.  The  new  pump  station  has  been 
completed  and  the  old  wooden  main  has  been 


replaced  by  a  10-in.  cast  iron  main.  The  Ben- 
ham  Engineering  Co.,  American  Nat.  Bank 
Bldg.,  Oklahoma  City,  Okla.,  is  consulting  and 
supervising  engineer  for  the  city. 

®Casey-Hedges  Co.,  Chattanooga,  Tenn.,  has 
been  awarded  the  contract  for  the  building  and 
installing  of  two  250  h.  p.  boilers  by  the  city  of 
Muskogee,  Okla.,  at  $6,047.  Bids  were  opened 
Sept.  3,    C.  Schultz  is  city  engineer. 

Oregon. 

A  number  of  citizens  of  Hood  River.  Ore., 
and  valley  are  agitating  a  movement  to  bond 
the  entire  district  for  installing  a  water  system 
to  cover  the  entire  fruit  district  of  the  lower 
v.Tlley  and  the  city.  It  is  proposed  to  secure 
the  water  from  the  Lava  Springs  that  rise  in 
Woodworth  Park. 

Pennsylvania. 

The  Monessen  \\'alcr  Co.,  Monessen,  Pa., 
has  authorized  Chester  &  Fleming,  hydraulic 
engineers,  Pittsburgh.  Pa.,  to  proceed  with  the 
installation  of  extensive  improvements  to  the 
waterworks  system. 

South  Carolina. 

4"Bi(ls  will  be  received  until  8  p.  ni.,  Oct. 
1,  by  Board  of  Connnissioners,  St.  George, 
S.  C.,  for  furnishing  all  material  and  labor 
for  a  complete  waterworks  system  in  accord- 
ance with  plans  and  specifications  on  file  in 
the  office  of  the  Clerk,  St.  George,  S.  C. 
J.  Newton  Johnston,  Florence,  S.  C.,  is  En- 
gineer. 

•{•Bids  will  be  receiwd  until  8  p.  m.,  Sept. 
20,  by  Board  of  Commissioners,  Blackville, 
S.  C,  for  furnishing  necessary  labor  and  ma- 
terial for  the  complete  waterworks,  sewer- 
age and  sewage  purification  system,  in  ac- 
cordance with  plans  and  specifications  on 
file  in  the  office  of  the  Clerk,  Blackville,  S.  C. 
W.    .'\.    Gyles   is   Clerk. 

South  Dakota. 

The  citizens  of  Mcintosh,  S.  Dak.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $12,000  for  the  construction 
of    a    waterworks    system. 

The  citizens  of  Hurley,  S.  Dak.,  will  vote, 
Sept.  17.  on  the  proposition  of  issuing  bonds 
for  $16,000  for  the  extension  of  the  water- 
works  pumping   station. 

Texas. 

®The  city  of  Houston,  Tex.,  has  awarded 
a  contract  to  Horton  &  Horton,  of  that  city, 
for  the  construction  of  a  reinforced  concrete 
tank,  vault  and  warehouse,  and  a  contract  to 
Hart  well  Iron  Works,  of  Houston,  for  the 
construction  of  two  steel  oil  tanks  at  the 
waterworks. 

Virginia. 

George  Longcor  and  P.  Taylor  Trout,  of 
Roanoke,  Va.,  have  secured  an  option  on  a 
number  of  springs  not  far  from  Coyners, 
which  will,  when  combined,  give  a  supplv  of 
between  4,000,000  and  6,000,000  gals,  of  spring 
water. 

Washington. 

•{•Bids  will  be  received  until  Sept.  12,  by 
G.  A.  Hamilton,  City  Clerk,  Leavenworth, 
Wash.,  for  the  construction  of  a  waterworks 
system  estimated  to  cost  $44,000. 

®The  Municipal  Commission  of  Tacoma, 
Wash.,  has  awarded  two  contracts  for  the 
last  unit  of  the  Green  River  gravity  system 
pipe  line.  Peter  Westlin,  of  Tacoma,  se- 
cured the  contract  on  gate  valves  at  $3,850, 
and  the  Crane  Co.,  of  Tacoma,  secured  the 
contracts  on  cast  iron  pipe  at  $2,605.  Other 
contracts  were  awarded  as  follows :  Wood 
staves,  Bolcolm  Lumber  Co.,  Ballard,  $13,500 ; 
pipe  bands,  J.  T.  Person  &  Co..  Seattle.  $16,- 
084 :  riveted  pipe.  Carroll-Porter  Boiler  & 
Tank  Co.,  Portland,  Ore.,  $19,790.  The  esti- 
mated cost  of  this  unit,  which  is  the  third, 
is  about  $140,000.  The  work  will  be  done 
by   the   city  by   day   labor. 

The  Town  Council  of  Oakville,  Wash.,  is 
readvertising  for  bids  for  the  construction  of 
a  water  system  in  that  town.  The  bids  re- 
cently received   were  considered   too  high. 

City   Engineer   Hoover,   of   Everett,    Wash., 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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will  begin  at  once  an  investigation  into  the 
possibility  of  construction  a  water  supply 
system   for   Everett. 

The  town  of  Kirkland,  Wash.,  is  obtain- 
ing estimates  for  the  cost  of  laying  an  8-in. 
water  main  from  the  headquarters  of  a  small 
stream   back  of    the   city. 

Wisconsin. 

The  Wisconsin  State  Rate  Commission  has 
decided  that  the  city  of  Manitowoc,  Wis., 
must  furnish  meters  to  all  consumers  and  to 
acquire  all  old  meters  now  in  use,  or  pay 
the  owner  thereof  a  reasonable  rental.  From 
$10,000   to  $15,000  will   have  to  be   expended. 


The  City  Council  of  Racine,  Wis.,  has  ac- 
cepted the  proposition  of  Louis  Tollefson, 
residing  west  of  the  city,  to  furnish  spring 
water  free  to  Lewis  Field  and  Horlick  Park, 
providing  that  the  city  would  run  pipes  from 
the  parks  to  his  spring.  The  improvement 
will  cost  about  $1,000. 

Canada. 

^Bids  will  be  received  until  8  p.  m,,  Sept. 
12,  by  C.  G.  Marlatt,  Chairman,  Board  of 
Water  and  Light  Commissioners,  Oakville, 
Ont.,  for  an  extension  to  the  existing  water 
tower,  the  work  to  be  completed  this  season. 


Chipman  &  Power,  Toronto,  Ont.,  are  En- 
gineers. 

An  election  was  held  in  Point  Grey,  B.  C, 
on  Sept.  7,  for  the  purpose  of  voting  on 
money  by-laws  to  the  amount  of  $500,000. 
Included  in  the  proposed  expenditures  are 
waterworks  extensions,  $200,000 ;  roads  and 
lanes,  $126,000,  and  a  high  school  building 
near  Magee,  together  with  smaller  buildings, 
at  a  cost  of  about  $160,000. 

The  rate  payers  of  Macleod,  Alta.,  at  a 
recent  election  passed  a  by-law  appropriating 
$81,000  for  the  construction  of  a  filtration 
plant. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


California. 

The  City  Council  of  Berkeley,  Calif.,  has 
announced  that  it  will  call  a  bond  election 
some  time  in  November  for  the  improvement 
of  the  sewers  in  the  western  section  of  the 
city.  It  is  probable  that  the  outfall  sewers 
will  be  extended  out  into  the  bay  for  at  least 
a  quarter  of  a  mile. 

The  Board  of  Health  has  ratified  the  pe- 
tition of  the  Mission  Promotion  Association 
of  San  Francisco,  Calif.,  that  a  sewerage 
syslem  be  constructed  in  the  Potrero  Nuevo 
and  the  commencement  of  the  system  will 
be  made  in  Rhode  Island  St.,  from  20th  St., 
northerly. 

District  of  Columbia. 

According  to  engineer  officers  of  the  Dis- 
trict of  Columbia  the  government  will  pro- 
vide for  the  disposal  of  sewage  from  the 
Maryland  towns  adjacent  to  the  District  ii 
the  Maryland  Legislature  does  nothing  to- 
ward that  end. 

Georgia. 

The  City  Council  uf  Jackson,  Ga.,  has  in- 
structed Mayor  W.  E.  Watkins  to  make  ar- 
rangements to  secure  preliminary  surveys  for 
the   installation   of   a   sewerage   system. 

Illinois. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
10,  by  Board  of  Local  Improvements,  Elgin, 
111.,  for  the  construction  of  a  sewer  system. 
catch  basins,  manholes,  house  drains,  etc..  in 
W.  Chicago  St.  The  cost  of  the  work  is  es- 
timated at  $74,489.  Morgan  H.  Brightman  is 
Secretary    of    the    Board. 

•{•Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  III,  until  11  a.  m., 
Sept.  18,  for  furnishing  labor,  materials,  etc., 
necessary  to  construct  house  drain  pipes  in  the 
following  streets:  Bennett  Ave.,  Indiana  Ave. 
and  W.  100th  PI.  Cash  or  certified  check  for 
10  per  cent  of  bid  must  accompany  proposal. 

®The  following  contracts  for  furnishing  la- 
bor, materials,  etc.,  necessary  to  construct 
sewers  have  been  awarded  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111. :  N.  58th  Ave., 
N.  60th  Ave.,  Warwick  Ave.,  Waveland  Ave., 
Patterson  Ave.,  N.  50th  Ave.,  Windsor  .A.ve., 
Wilson  Ave.,  N.  50th  Ct.,  N.  51st  Ave.,  N.  51st 
Ct.,  M.  Pontorelli.  4819  Dakin  St.,  $22,923 ;  al- 
lev  north  of  Fullerton  Ave.,  alley  east  of  Hal- 
sted  St.,  A.,Manciri,  900  W.  Tavlor  St.;  Cen- 
tral Ave.,  $L823,  A.  Scullv.  4892  Our  St.;  S. 
Morgan  St.,  S.  Sangamon  St.,  $1,680;  N. 
Manciri,  900  W.  Tavlor  St.;  S.  Maplewood 
Ave..  $1,067.  the  Ryan  Co..  10  S.  La  Salle  St. 
Edward  J.  Glackin  is  secretary  of  the  board. 
Bids  opened  Aug.  28. 

®The  following  contracts  for  constructing 
house  drains  have  been  awarded  by  -the  Board 
of  Local  Improvements,  Chicago,  111,  ;  Lyndale 
Ave..  Eastwood  Ave..  .\.  Mancini,  900  W.  Tay- 
lor St. :  Ada  St.,  G.  Barry.  Berteau  .'Kve.,  Ber- 
nice  Ave.,  S.  Ryan,  2926  W.  Congress  St. ;  N. 
48th  Ave.,  102d  St.,  Louis  Scully.  1017  N.  Polk 
St. ;  N.  Springfield  Ave.  and  S.  Winchester 
Ave.,  .\.  Mancini.  Edward  J.  Glackin  is  secre- 
tarv  of  the  board. 

®The  Board  of  Local  Improvements  ot 
Springfield,   111.,   has   let   the   contract   for   the 


installation  of  the  sewer  in  Pasfield  St.,  from 
Canedy  to  Scarritt  Sts.,  to  H.  Nelch  &  Son 
of  that  city,  at  $0.44  per  lin.  ft.,  for  the  sewer, 
$0.35  for  the  inlets  and  $22  for  the  manholes. 

®rhe  Board  of  Local  Improvements  of 
Rockford,  111.,  Edwin  Main,  City  Engineer, 
has  awarded  the  contract  for  the  construction 
of  sanitary  sewers  to  E.  R.  Harding  of  Ra- 
cine, Wis.,  at  $33,000.  The  sewers  will  be 
constructed  on  Auburn  St.,  Kishwaukee  and 
Pope  Sts.,  Kilburn  Ave.,  Sumner  St.  and 
Lewis   St.     Bids  were  opened  Aug.  28. 

®W.  B.  Curtis  of  Joliet,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  that  city.  Win.  S.  Welch, 
Secy.,  for  the  construction  of  the  Iowa  Ave. 
sewer.     Bids  were  opened  Sept.  3. 

The  engineering  department  of  Decatur, 
III,  is  making  a  survey  for  the  purpose  of 
getting  the  date  necessary  to  make  an  esti- 
mate of  the  possible  cost  of  constructing  an 
intercepting  sewer  to  protect  the  municipal 
water  supply  from  pollution  and  for  the 
further  purpose  of  extending  sewer  facilities 
east  toward  Riverside  and  northeast  toward 
the  Wabash  shop  property. 

The  City  Council  of  Dixon,  111.,  has  passed 
an  ordinance  providing  for  the  construction 
of  a  vitrified  tile  pipe  sewer  with  manholes, 
house  connection  laterals  and  flush  tanks  on 
Dement  Ave.,  from  E.  Second  St.  to  the 
north  line  of  E-   Fourth  St. 

A  representative  of  the  State  Board  of 
Health.  Springfield,  III,  has  made  a  thorough 
inspection  of  the  sewerage  system  of  Mil- 
ford,  111.,  and  has  pronounced  the  system  in- 
adequate. It  is  probable  that  the  village  will 
make  changes  and  construct  additional  sewers. 

A  petition,  filled  with  specifications,  esti- 
mates and  general  plans  has  been  filed  with 
the  County  Clerk  at  Urbana,  111.,  for  the 
making  of  Boneyard  Creek  a  closed  sewer. 
The  total  estimated  cost  of  the  improvement 
is  $352,850.  The  County  Commissioners  will 
hold  a  hearing   Sept.   23. 

The  City  Council  of  Mattoon,  111.,  has 
adopted  a  resolution  empowering  the  Board 
of  Local  Improvements  to  employ  a  compe- 
tent sewerage  engineer  to  assist  in  planning  a 
complete  drainage  and  sewerage  system  for 
the  entire  city.  The  estimated  cost  of  the 
system  is  $500,000. 

Indiana. 

®The  town  of  H<iliart.  Ind.,  has  awarded  a 
contract  for  furnishing  labor  and  material  for 
the  construction  of  a  sewer  in  District  No.  1. 
With  manholes,  combined  manholes  and  flush 
tanks,  lampholes.  etc.,  to  the  V.  Graziano  Con- 
struction Co.,  515  W.  Oak  St.,  Chicago,  111., 
at  $46,-347.     Bids  were  opened  Aug.  13. 

®The  City  Council  of  Lebanon,  Ind.,  has  let 
the  contract  for  the  south  side  sanitary  sewer 
system  to  Lee  &  Newsom  of  Columbus,  Ind., 
at  $29,151.  George  T.  Miller,  Lebanon,  bid 
$29,480  on  the  work.  City  Civil  Engineer 
Oliver  Clark  estimated  the  cost  of  the  work 
at  $31,568. 

Iowa. 

^Bids  will  be  received  until  7:30  p.  m., 
Sept.  16,  by  P.  D.  Ketelsen,  City  Clerk,  Tip- 
ton,  la.,   as   mentioned   in   our   issue   of   Aug. 


28,  for  the  construction  of  a  sewer  system, 
includirig  the  following  approximate  quan- 
tities: Sewer  pipe  lines  and  accessories: 
Lateral  sewers — 3,420  ft.  15-in.  vitrified  sewer 
pipe,  4,500  ft.  12-in.  vitrified  sewer  pipe,  10,- 
550  ft.  10-in.  vitrified  sewer  pipe,  34,-500  ft. 
8-in.  vitrified  sewer  pipe,  85  concrete  or  brick 
manholes,  53  concrete  or  brick  flushtanks,  48 
12-in.  C.  I.  pipe,  132  10-in.  C.  I.  pipe,  48  8-in. 
C.  I.  pipe,  1  lamphole. 

®The  City  Council  of  Burlington,  la.,  has 
let  a  contract  for  the  construction  of  a  sewer 
and  its  branches  in  Aetna  St.,  to  George  Pe- 
terson at  $0.89%  per  running  ft. ;  rock  exca- 
vation extra,  $2.50  per  cu.  yd. 

®The  City  Council  of  Dyersville,  la.,  has 
let  the  contract  for  the  construction  of  a 
main  sewer  and  lateral  to  O.  G.  Kringle  of 
Elkader,  la.,  at  $3,093.  Other  bidders  were; 
N.  J.  Staner,  $3,975;  Hoar  &  Parkinson,  $4.- 
621,  and  Troy  &  Devlin,  $3,816. 

©Following  bids  were  received  at  Toledo, 
la.,  for  the  construction  of  sewers,  for  w'hich 
Sam  Steigerwalt,  -327  Sixth  St.,  Boone,  la.,  is 
engineer,  the  contract  being  awarded  to  C.  W. 
Ennis  of  Toledo:  (1)  stands  for  bid  on  820 
ft.  of  15  in.  sewer  and  (2)  for  bid  on  29,926  ft. 
of  sewer.  M.  N.  McGilliget,  Grundy  Center, 
la.,  (1)  $970,  (2)  $29,926;  Hoar  &  Parkinson. 
Iowa  Citv.  la.,  (I)  $1,100.  (2)  $22,445;  M.  A. 
Camery,  Harlan,  la.,  (1)  $1,450,  (2)  $22,145; 
Dearborn  &  Jackson,  Cedar  Rapids,  la.,  (1) 
$1,089.  (2)  $21,547:  J.  W.  Turner  Improvement 
Co.,  Des  Moines,  la.,  (1)  $1,380,  (2)  $21,846; 
Katz  Construction  Co.,  Omaha,  Neb.,  (1)  $781. 
(2)  $18.8-53;  C.  W.  Ennis,  Toledo,  la.,  (1) 
$1,000,  (2)  $18,-500. 

Kansas. 

®Tbe  City  Commission  of  Wichita.  Kans., 
has  let  the  contract  for  building  the  Douglas 
Ave.  storm  sewer  to  John  Striffler.  The  sewer 
is  to  be  built  from  the  Santa  Fe  right  of  way 
to  Main  St.,  on  the  south  side  of  Douglas 
.A.ve.  It  will  be  15  ins.  in  diameter  at  Santa 
Fe  Ave.,  and  increase  to  45  ins.  as  it  ap- 
proaches Main  St. 

The  City  Commission  of  Pittsburgh,  Kans., 
has  instructed  the  City  Engineer,  L.  E.  Curf- 
man.  to  prepare  plans  for  the  building  of  a 
sewer  lateral  in  the  new  district  south  of  the 
city,  near  the  Normal. 

Kentucky. 

The  City  Council  of  Bellevue,  Ky-,  has 
made  provisions  for  submitting  to  a  vote  of 
the  people  next  November  a  proposition  to  is- 
sue $75,000  worth  of  bonds  for  the  recon- 
struction of  streets,  alleys  and  sewers. 

Louisiana. 

Lang  &  Frerct  submitted  the  lowest  bid  to 
the  Board  of  Sewerage  &  Water  of  New  Or- 
leans, La.,  for  the  construction  of  a  double 
cypi-..,  ;.,  the  New  Basin  Canal  at  the  inter- 

■lon  oi  Broad  St.  Other  bidders  were: 
Hampton  Revnolds,  Jefferson  Construction 
Co.,  Midland  Bridge  Co.,  and  .•\.  C.  Hackett. 

Maryland. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
18,  by  Board  of  Awards  at  the  office  of  the  city 
register,  Baltimore,  Md.,  for  laying  house  con- 
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iiections  across  footways  in  District  26  and  in 
District  19B,  also  for  building  storm  water 
drains,  under  storm  water  contract  No.  22,  as 
shown  on  plans  on  file  in  the  office  of  Mr.  Cal- 
vin W.  Hendrick,  chief  engineer  of  the  Sewer- 
age Commission.  Specifications  and  plans  can 
be  obtained  upon  application  at  the  office  of 
the  Sewerage  Commission,  room  904,  .\meri- 
can  Building,  Baltimore,  Md.  A  charge  of  $5 
will  be  made  for  each  specification  and  blue- 
prints, which  charge  will  be  refunded  upon  the 
return,  on  or  before  Sept.  18,  1912,  of  the  un- 
used specifications  and  plans  in  good  condition, 
or  upon  the  return  of  the  general  specifications 
and  plans,  in  case  a  bid  is  submitted.  Certified 
checks  of  the  bidders  on  clearing  house  banks, 
made  payable  to  the  order  of  the  mayor  and 
City  Council  of  Baltimore,  will  be  required  to 
be  deposited  with  each  bid,  as  follows:  Sani- 
tary contract  No.  98,  $1,800 ;  sanitary  contract 
No'.  99,  $1,600;  storm  water  contract  No.  22, 
$5,000.  Appro.ximate  quantities  :  Sanitary  con- 
tract No.  98—13,300  lin.  ft.  5-in.  extra  heavy 
cast  iron  soil  pipe,  17,000  lin.  ft.  5-in.  T.  C. 
pipe,  7,625  lin.  ft.  C-in.  T.  C.  pipe,  2,425  houses 
to  be  connected ;  sanitary  contract  No.  99^ 
10,4n0  lin.  ft.  5-in.  extra  heavy  cast  iron  soil 
pipe,  9,200  lin.  ft.  5-in.  T.  C.  pipe,  8,550  lin.  ft. 
6-in.  T.  C.  pipe,  2,150  houses  to  be  connected. 
Storm  water  contract  No.  22—325  lin.  ft.  121  x 
66-in.  rectangular  masonry  drain,  430  lin.  ft. 
52x36-in.  rectangular  masonry  drain,  10,290  lin. 
ft.  66-in.  to  30-in.  masonry  drain,  10,080  lin.  ft_. 
24-in.  to  12-in.  terra  cotta  pipe  drains,  0,(!75 
lin.  ft.  18-in.  to  12-in.  inlet  connections,  116 
manholes,  1.36  inlets,  121  catch  basins.  The 
successful  bidders  on  these  contracts  will  be 
required  to  give  bond  and  comply  with  the  city 
charter  respecting  contracts. 

^•Bids  will  be  received  until  11  a.  m.,  Sept. 
25,  by  Board  of  Awards  at  the  office  of  city 
register,     Baltimore,     Md.,     for     constructing 
sprinkling  filters  at  back  river  and  for  broken 
stone  filtering  material  at  the  sewage  disposal 
works,  as  shown  on  plans  on  file  in  the  office 
of  Mr.  Calvin  W.  Hendrick,  chief  eng:incer  of 
the  Sewerage  Commission.     Specifications  and 
plans  can  be  obtained  upon  application  at  the 
office  of  the  Sewerage  Commission,  room  904, 
American  Building,  Baltimore,  Md.     \  charge 
of  $10  will  be  made  for  each  specification  and 
blueprint  on  sanitary  contract  No.  101,  and  a 
charge  of  $20  will  be  made  for  each  specifica- 
tion and  blueprint  on  sanitary  contract  No.  100. 
Certified  checks  of  the  bidders  on  a  clearing 
house  bank,  made  payable  to  the  order  of  the 
Mayor  and  City  Council  of  Baltimore,  will  be 
required  to  be  deposited  with  each  bid,  as  fol- 
lows :    Sanitary  contract  No.  100,  $12,000  :  san- 
itary contract  No.  101,  $15,000.     .Approximate 
quantities:  10,100  cu.  yds.  excavation;  500  cu. 
yds.  gravel  refill ;  2,200  cu.  yds.  rolled  embank- 
ment;   10.000   ft.   B.   M.  sheeting,  shoring  and 
bracing  left  in  place  ;  930  lin.   ft.  vitrified  pipe 
drains;   824,000  lin.   ft.   slotted   vitrified   slabs, 
25,400  cu.  yds.  concrete  masonry,  570  cu.  yds. 
dry  rubble  masonry,  650,000  pounds  steel  rein- 
forcing rods,  655  tons  6-in.  cast  iron  pipe ;  280 
tons  special  castings ;  10,000  pounds  pipe  hang- 
ers, electric  cable  supports,  manhole  steps,  etc. ; 
96  flushing  hydrants:  318  fiushing  pipes;  3.498 
cast  iron  risers;  21  manhole  frames  and  cov- 
ers ;  144  gallery  frames  and  gratings ;  9  gallery 
gates ;  G  6-in.  gate  valves,  electrically  operated 
sluice    gate    stands ;    12   10-in.   circular   sluice 
gates ;   12   arc  lamp   poles ;    1   screen   chamber 
house.     Sanitary  contract  No.  101— 245.0<H)  cu. 
yds.  broken  stone  filtering  material.     The  suc- 
cessful bidder  on  these  contracts  will  be   re- 
auired  tn  give  bond  and  comply  with  the  city 
charter  respecting  contracts.   Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 
Massachusetts. 
An  order  was  introduced  in  a  recent  meet- 
ing of  the  Board  of   Aldermen   of   PittsSeld. 
Mass.,  asking  for  an  appropriation  of  $24,000 
for   sewer   system   extensions   in   the   ward   4 
section  of  the  city. 

Michigan. 

Carpenter  &  .-\nderson  of  Grand  Rapids, 
Mich.,  submitted  the  lowest  bids  to  Commis- 
sioner of  Public  Works  Haarer  of  Detroit, 
Mich.,  for  the  construction  of  the  second  sec- 


tion of  the  Morrell  St.  sewer,  between  W. 
Jefferson  Ave.  and  Dix  Ave.,  at  $104,908,  and 
at  $33,616  on  the  first  section  of  the  sewer 
from   the  harbor  line  to  Jefferson   Ave. 

Minnesota. 

©The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  let  the  contract  for  laying  a  san- 
itary sewer  on  Park  Point,  from  the  canal 
to  38th  St.,  south,  to  Hugh  Steele,  at  $22,7_14. 
Other  bidders  were  :  M.  Fitzgerald,  $37,578 ; 
Pastoret-Lawrence  Co.,  $39,965;  P.  McDon- 
nell, $38,767,  and  G.  R.  King,  $39,862. 

The  City  Council  of  Ely.  ^Minn.,  has  reject- 
ed all  bids  received  recently  for  the  Sheridan 
St.  sewer  and  has  decided  to  do  the  work  by 
day  labor. 

The  Village  Board  of  Ribbing,  Minn.,  has 
directed  Engineer  A.  F.  Silliman  to  prepare 
estimates  for  a  ditch  from  a  point  near  Brook- 
lyn to  a  point  near  Iron  Junction  to  provide 
better  sewage   disposal. 

Missouri. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  the  contract  for  the  building 
of  a  combination  storm  and  sanitary  sewer 
of  vitrified  clay  in  Sewer  District  No.  338,  di- 
vision No.  4,  which  lies  between  24th  and 
29th  Sts.,  Cleveland  and  Kensington  Aves., 
to  Michael  Walsh,  at  $44,429. 

©Following  bids  were  received  by  Brooks  & 
Jacoby,  civil  engineers,  515  Shubert  Bldg., 
Kansas  City,  Mo.,  on  Sept.  4,  for  the  construc- 
tion of  a  drainage  outlet  for  the  town  of  Nor- 
borne.  Mo.  The  principal  item  of  the  work 
was  3,700  ft.  of  20-in.  sewer  pipe  with  man- 
holes and  headwall:  Hanawalt  &  Ackerman, 
Monticello.  Ind.,  $4,050;  Columbia  Paving  Co., 
Columbia,  Mo.,  $3,750;  Launder  Construction 
Co.,  Kansas  City,  Mo.,  $:i,460,  awarded  con- 
tract. 

City  Clerk  John  Moore  of  Dexter,  Mo.,  on 
Sept.  3  sold  bonds  to  the  amount  of  $25,il(l(l 
for  sewer  work,  and  bonds  to  the  amount  of 
$28,000   for  waterworks. 

The  citizens  of  Webb  City,  Mo.,  at  a  re- 
cent election  voted  against  the  issuance  of 
bonds  to  the  amount  of  $17,000  for  the  con- 
struction of  a  system  of  storm  water  sewers. 

Nebraska. 

The  citizens  of  Madison,  Xebr.,  at  a  recent 
election  voted  the  issuance  of  bonds  in  the 
sum  of  $16,000  for  the  construction  of  the 
trunk  line  sewers  and  septic  tanks. 

New  Jersey. 

•J«Hids  will  lie  received  until  8  p.  m.,  Sept. 
19,  by  Common  Council,  Plainficid,  N.  J.,  for 
improving  contact  beds  at  sewage  disposal 
works  by  washing  ll,2iX1  cu.  yds.  of  stone,  etc.. 
and  furnishing  and  placing  2.850  cu.  yds.  of 
stone  filling.  A  certified  check  for  $500  must 
accompany  each  bid.  J.  T.  MacMurray  is  city 
clerk. 

New  York. 

®The  Board  of  Public  Works  of  Water- 
town,  N.  Y.,  has  let  the  contract  for  the  Stone 
St.  sewer  to  Williain  T.  Field  of  that  city, 
at  $6,175. 

®John  Bowes  &  Co.  of  Cohoes.  N.  Y.,  have 
been  awarded  the  contract  by  the  Town  Coun- 
cil of  Windsor  Locks,  Conn.,  at  $4,250.  James 
D.  Outerson  is  Town  Clerk. 

Tlie  City  Council  of  Binghampton,  N.  Y., 
has  been  asked  to  construct  a  sewer  on  Chest- 
nut St.,  between  Seminary  Ave.  and  Lincoln 
.'\ve.     John  A.  Giles  is  City  Engineer. 

Field  Chief  P.  J.  Finncll  of  the  City  Engi- 
neering Department,  Elmira,  N.  Y.,  is  making 
a  preliminary  survey  of  Roe  Creek  between 
the  Lackawanna  switch  yards  north  of  Wash- 
ington Ave.,  and  its  source  west  of  College 
.Ave.,  with  a  view  of  ascertaining  the  pos- 
sibility of  constructing  a  trunk  sewer  for  the 
accommodation  of  residences  in  the  north- 
western part  of  the  city,  ft  is  proposed  to 
construct  a  large  sewer  line  from  a  point 
west  of  College  Ave.  in  the  creek  bed  through 
the  concrete  viaduct  under  the  Erie  Railroad, 
across  the  Lehigh  Valley  yards  to  the  old  State 
sewer  which  runs  south  in  the  Lackawanna 
yards  to  State  St.     This  undertaking  depends 


upon  the  differences  in  elevation  between  the 
source  and  the  depth  of  the  State  St.  sewer. 

New  Jersey. 

®John  R.  Jeffrey  of  Elberon,  N.  J.,  has 
been  awarded  the  contract  for  the  installa- 
tion of  the  new  $:ii5,0oO  sanitary  sewer  sys- 
tem and  disposal  plant  for  the  town  of 
Hightstown,   N.   J. 

Ohio. 

•J"Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati.  O., 
for  the  construction  of  main  and  lateral  sew- 
ers and  drains,  with  their  appurtenances,  in 
Jester  St.  between  Gordon  St.  and  Pitts  .\ve. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  chief  engineer. 
Department  of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$200,  or  a  certified  check  on  a  solvent  bank,  as 
a  guarantee  that  if  the  proposal  be  accepted  a 
contract  will  be  entered  into.  Bidders  must 
use  the  printed  forms,  as  none  other  will  be  re- 
ceived. V.  T.  Price,  director  of  public  service. 
]\r.  J.  Keefe,  Clerk. 

•J«Bids  \vill  be  received  until  noon,  Sept.  17. 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
Crestline  Ave.  from  existing  sewer  south  of 
Rassett  Rd.  to  a  point  250  ft.  south  of  the 
south  line  of  Pica  street  and  in  unnamed  alley, 
from  Crestline  .\ve.  opposite  Pica  St.  to  exist- 
ing sewer  in  Elberon  Ave.  Plans,  specifications 
and  blank  proposals  can  be  obtained  at  the  of- 
fice of  the  chief  engineer.  Department  of  Pub- 
li-  '^rTvice.  Each  proposal  must  lie  accompa- 
nied by  a  bond  in  the  sum  of  $2,000  or  a  certi- 
fied check  on  a  solvent  bank,  as  a  guarantee 
that  if  the  proposal  be  accepted  a  contract  will 
be  entered  into.  Bidders  must  use  the  printed 
forms,  as  none  other  will  be  received.  V.  T. 
Price,  Director  of  Public  Service.  M.  J.  Keefe, 
Clerk. 

•{•Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Pulilic  Service,  Cincinnati,  O., 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
Babb  alley,  from  Delta  Ave.  to  Strader  .-\vc. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  chief  engineer, 
DepartiTient  of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$500  or  a  certified  check  on  a  solvent  bank,  as 
a  guarantee  that  if  the  proposal  be  accepted  a 
contract  will  be  entered  into.  Bidders  must 
use  the  printed  forms,  as  none  other  will  be 
received.  V.  T.  Price,  Director  of  Public 
Service.    M.  J.  Keefe,  Clerk. 

^Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati.  O., 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
Stettinius  Ave.  from  Madison  A\e.  to  Erie 
Ave.,  Erie  Ave.  from  Moonev  Ave.  to  Berry 
.\ve.  and  Berry  .\ve.  from  Erie  Ave.  400  ft. 
south.  Plans,  .specifications  and  blank  propos- 
als can  be  obtained  at  the  office  of  the  chief  en- 
gineer. Department  of  Public  Service.  Each 
proposal  must  be  accompanied  by  a  bond  in  the 
sum  of  $2,000.  or  a  certified  check  on  a  solvent 
bank,  as  a  guarantee  that  if  the  proposal  be  ac- 
cepted a  contract  will  be  entered  into.  Bidders 
must  use  the  printed  forms,  as  none  other  will 
be  received.  V.  T.  Price.  Director  of  Public 
Service.    M.  J.  Keefe.  Clerk. 

^Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
ravine  and  right  of  way  from  end  of  existing 
culvert  under  Harlem  PI.  northwesterly  to 
Bloody  Run,  and  necessary  pipe  connections 
with  existing  pipe  sewers ;  Jonathan  Ave.  from 
the  proposed  sewer  in  Harlem  PI.  to  Wood- 
burn  Ave. :  Brewster  Ave.  from  Woodburn 
.\ve.,  650  ft.,  more  or  less,  to  proposed  3-ft. 
sewer  in  ravine  and  right  of  way.  Plans,  spe- 
cifications and  blank  proposals  can  be  obtained 
at  the  office  of  the  chief  engineer.  Department 
of  Public  Service.  Each  proposal  must  be  ac- 
companied by  a  bond  in  the  sum  of  $2,000  or  a 
certified  check  on  a  solvent  bank,  as  a  guaran- 
tee that  if  the  proposal  be  accepted  a  contract 


•{•indicates  work  now  open  for  bids,    ©indicates  a  contract  let  recently. 
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will  be  entered  into.     V.  T.  Price,  Director  of 
Public  Service.    M.  J.  Keefe,  Clerk. 

•{•Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service.  Cincinnati.  O.. 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
Pfaff  alley,  between  McCuUough  St,  and  Car- 
roll St.  Plans,  specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the  chief 
engineer,  Department  of  Public  Service.  Each 
proposal  must  be  accompanied  by  a  bond  in  the 
sum  of  $20ii  or  a  certified  check  on  a  solvent 
bank  as  a  guarantee  that  if  the  proposal  be  ac- 
cepted a  contract  will  be  entered  into.  V.  T. 
Price,  Director  of  Public  Service.  M  J.  Keefe. 
Clerk. 

•{•Bids  will  be  received  until  noon,  Sept.  17, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  construction  of  main  and  lateral  sewers 
and  drains,  with  their  appurtenances,  in 
Paxton  Ave.,  from  the  west  line  of  Ballard 
.\ve.  to  the  first  angle  west  of  Taylor  Ave.  and 
in  right  of  way  from  Paxton  Ave.  to  Gill's 
west  line.     M.  J.  Keefe  is  clerk. 

©Service  Director  Price  of  Cincinnati,  O., 
has  awarded  the  contract  for  the  sewerage 
work  to  be  done  on  Paxton  road,  Paxton 
Ave.,  and  adjacent  territory,  to  McCarthy 
Bros.,  at  $31,08.3,  and  the  contract  for  sewer- 
age work  at  Epworth  and  Lisctier  Ave.,  to 
James  J.    Brown,   at  $39,007. 

®The  Service  Department  of  Dayton,  O., 
has  awarded  sewer  contracts  as  follows : 
Shafer  &  Dill,  storm  sewers  in  Wayne  Ave., 
from  Carlisle  to  Muncie,  $3,.j64 ;  Eagle  and 
Hope  Sts.,  $760:  St.  Paul  .\ve.,  Newconi  and 
Milton  Sts.,  $747,  and  Emerson  PI.,  $48.5; 
William  Hdt,  storm  sewer  in  Terrv  and  Fiftli 
Sts.,  $7,944;  W.  C.  Kershner,  Deal  Ave., 
storm  sewer,  $1,0.51;  Boyd  &  Cook,  sewer  in 
Fifth  St.,  from  Irwin  to  Garland  Sts.,  $1,938; 
W.  C.  Kershner,  District  8  sanitary  sewer  in 
Dayton  View,  $0,839,  and  Boyd  &  Cook, 
Springfield  St.,  sanitary  sewer,  $,3,988  for 
cement  joints,  or  $4,378  for  compound  joints. 

©Service  Director  Price  of  Cincinnati,  O., 
has  let  the  contract  for  the  sewering  of  South- 
side  Ave.,  between  Carpenter  and  Idaho  Sts., 
to  Welling  &  Franz,  at  $21,077. 

Brown  &  Clarkson,  Odd  Fellows  Temple, 
Department  of  Sewerage,  Cincinnati,  O.,  have 
been  engaged  by  the  City  of  Cincinnati,  O., 
to  make  a  topographic  survey  of  the  city  and 
outlying  districts  for  the  purpose  of  sewerage 
investigation  and  designing.  The  survey  is  to 
be  on  a  scale  of  400  ft.  per  in.  and  2%  ft. 
contour  interval  and  will  cover  an  approxi- 
mate area  of  70  sq.  miles. 

A  resolution  has  been  passed  by  the  City 
Council  of  Newark,  O.,  declaring  it  necessary 
to  construct  a  sanitary  and  drainage  sewer  in 
Seventh  St.  from  the  first  alley  north  of  Lo- 
cust St.  to  Granville  St.,  with  a  branch  from 
Seventh  in  Columbia  St.  to  a  point  88  ft.  west 
of  Wilkins  St.     F.  M.  Swartz  is  Mayor. 

The  City  Council,  Ashtabula,  O.,  has  voted 
to  grant  the  request  of  petitioners  for  the 
construction  of  sewers  in  Farrington  and 
Humphrey  Sts.  Plans  and  specifications  for 
the  work  will  be  drawn  up  at  once. 

The  State  Board  of  Health  has  granted 
the  City  Solicitor,  J.  D.  T.  Bold  of  Canal 
Dover,  O.,  permission  to  proceed  with  the 
present  scheme  for  constructing  a  sewerage 
system  with  an  outlet  into  the  river  until  the 
purification  plant  is  completed.  Preliminar>- 
work  will  be  started  at  once  on  the  proposed 
disposal  plant. 

No  bids  were  received  by  A.  U.  Richardson, 
Director  of  Public  .Service,  East  Liverpool, 
O.,  for  the  construction  of  the  proposed 
crematory  sewer.  The  work  will  require  300 
ft.  of  18-in.  sewer  pipe  which  will  be  laid  be- 
tween the  crematory  and  the  Washington  St. 
trunk  line.     The  work  will  be  readvertised. 

Consulting  Engineer  R.  W.  Pratt  of  Cleve- 
and,  O.,  has  submitted  plans  for  the  combined 
sewerage  disposal  plant  for  Beaver  Falls,  Pa-, 
to  the  State  Department  of  Health  at  Har- 
risburg.  The  plant  is  designed  to  take  care 
of  the  sewage  of  Beaver  Falls.  New  Brighton. 
College  Hill,  Peterson  Heights,  Rochester  and 
Beaver. 


Oregon. 

The  citizens  of  Portland,  Ore.,  will  vote 
Nov.  2  on  the  proposition  of  issunig  bonds 
in  the  sum  of  $100,000  for  the  construction  of 
an   additional  garbage  crematory. 

Thomas  Hurlburt,  City  Engineer,  Portland, 
Ore.,  recently  outlined  to  the  citizens  of  Kill- 
ingsworth  Ave.,  the  contemplated  sewerage 
system  in  the  Penisula  or  North  Portland 
at  a  cost  of  $3,000,000.  The  general  sewer  plan 
contemplates  sewerage  for  all  the  territory 
which  is  not  now  provided,  reaching  from 
East  Forty-second  St.  to  the  western  limits  ot 
the  city  and  between  North  Albina  and  Colum- 
bia Blvd.  The  plan  contemplates  the  use  of 
Columbia  Slough  as  the  outlet  for  the  four 
trunk  sewers  included  in  the  general  system. 
The  alternate  is  in  the  construction  of  an  in- 
tersecting trunk  along  Columbia  Blvd.  to  the 
Willamette  River,  at  a  cost  of  $1,300,000,  but 
this  the  engineer  thinks  would  be  prohibitive 
in  cost  and  result  in  confiscation  of  the  lower 
priced  property.  In  order  to  dredge  Columbia 
Slough  it  is  proposed  to  enlarge  the  Port  of 
Portland  so  it  will  take  in  the  Columbia 
Slough  district,  and  then  have  the  Port  of 
Portland  dredge  out  the  slough  to  the  re- 
quired depth  to  about  Vancouver  or  Union 
Ave.  or  as  far  east  as  may  be  required. 

Pennsylvania. 

®W.  H.  Ralston  of  Philadelphia,  Pa.,  has 
been  awarded  the  contract  for  furnishing  ma- 
terial, labor,  etc.,  for  a  sewer  and  purification 
plant  and  absorbing  system  for  the  Glen  Mills 
School,  Glen  Mills,  P'a.,  at  $8,.50o. 

The  Borough  Council  of  Upper  Darby,  Pa., 
has  passed  an  ordinance  authorizing  the  loan 
of  $12.5,000  for  the  installation  of  a  sewerage 
system  in  that  district,  covering  that  part  of 
Upper  Darby  towmship  tributary  to  Naylor's 
Run  and  Cobb's  Creek  Valley;  also  for  mac- 
adamizing and  repairing  roads. 

Following  bids  were  received  by  the  sewer 
committee  of  the  Borough  Council,  West 
Chester,  Pa.,  for  the  construction  of  the  in- 
take sewer  on  the  Washington  St.  side :  Juni- 
ata Paving  Co.,  Philadelphia,  $2.5,195;  Cor- 
coran Bros.,  $21,330;  William  P.  Davis,  $20.- 
(371,  and  M.  &  T.  E.  Farrell.  $11.3(1(1. 

Rhode  Island. 

©Eastern  Construction  Co.  of  Woonsocket. 
R.  I.,  has  been  awarded  the  contract  for  the 
construction  of  1,900  ft.  of  sanitary  sewer  of  8 
ins.  in  diameter.  Bids  were  opened  Sept.  4. 
Frank  H.  Mills  is  city  engineer. 

South   Carolina. 

•|»Bids  will  be  received  until  8  p.  m.,  Sept. 
20,  by  Board  of  Commissioners,  Blackville, 
S.  C,  for  furnishing  the  necessary  labor  and 
material  for  the  installation  of  a  complete 
sewerage  and  sewage  purification  system,  also 
for  waterworks  system.  Plans  and  specifica- 
tions are  on  file  with  the  engineer,  J.  Newton 
Johnston,  Consulting  Engineer,  Florence,  S. 
C  or  at  the  office  of  the  City  Clerk  of  Black- 
ville. 

South   Dakota. 

®A.  L  Olding,  Franklin  Ave..  Redfield.  S. 
Dak,,  has  been  awarded  the  contract  by  that 
city,  H.  Patch,  Auditor,  for  the  construction 
of  1,400  ft.  of  20-in.  sewer  and  1,07,5  ft.  of 
18-in.  sewer,  at  $8,100.  Bids  were  opened 
Sept.  3, 

The  City  Commission  of  Siou.x  Falls,  S- 
Dak,,  has  adopted  the  report  of  the  engineer 
on  specifications  to  be  used  in  the  lateral 
sewers  called  for  in  the  resolution  recently 
adopted.  The  plans  include  every  sewer  dis- 
trict west  of  the   ri\er, 

Tennessee. 

^Bids  will  be  received  until  noon,  Oct.  1, 
by  Mayor  and  .Aldermen.  Jackson,  Tenn.,  for 
the  construction  of  sanitary  sewers,  including 
the  following  approximate  quantities :  3,294 
lin.  ft.  r2-in.  pipe,  23.319  lin.  ft.  8.-in.  pipe, 
12,62.5  lin,  ft.  6-in.  pipe,  168  manholes,  4  Hush 
tanks.    John  L.  Williams,  City  Engineer, 

At  the  request  of  the  residents  of  Burkett 
Ave.,  who  recently  petitioned  the  City  Council 


of  Jackson,  Tenn.,  for  the  construction  of  a 
sewer  in  that  thoroughfare,  the  City  Engineer, 
J,  L.  Williams,  is  preparing  an  estimate  of  the 
cost  of  the  improvement. 

It  is  believed  that  the  City  Commissioners 
of  Knoxville,  Tenn.,  will  shortly  advertise 
for  bids  for  the  construction  of  a  main  sewer 
in  that  place  estimated  to  cost  about  $100,000. 

Texas. 

®The  Sewerage  Committee  of  La  Grange, 
Tex.,  has  accepted  the  bid  of  the  Municipal 
Construction  Co.,  of  Dallas,  Tex.,  for  the 
building  of  the  sewer  system  of  La  Grange, 
at  $12,402.  Work  will  begin  this  month  and 
the  system  is  to  be  completed  on  or  before 
Dec.  2.5. 

Surveys  have  been  completed  by  the  Engi- 
neer for  the  proposed  sewer  system  at  Bartlett, 
Texas,  and  all  arrangements  have  been  made 
for  starting  work  as  soon  as  bids  are  received 
and  contract  awarded. 

Contractors  have  made  a  proposition  to  the 
City  Council  offering  to  construct  a  se-?r 
system  in  Teague,  Texas,  providing  the  Mayor 
will  appoint  a  committee  to  secure  at  least 
2.50  pledges   for   connections. 

Plans  and  blue  prints  have  been  completed 
and  filed  with  the  city  officials  of  Dallas, 
Texas,  for  the  grading  and  sew-ering  of  Lan- 
caster and  McKinney  Aves.,  preliminary  to  the 
construction  of  pavement  on  the  thorough- 
fares. 

The  City  of  Marfa,  Texas,  will  shortly  let 
the  contract  for  the  construction  of  the  pro- 
posed sewer  system  at  that  place. 

The  city  of  Terrell,  Tex.,  plans  to  pur- 
chase the  sewerage  system  now  in  operation 
in  that  city,  which  is  at  present  owned  by  a 
private  corporation.  The  value  of  the  system 
will  be  determined  by  a  board  of  appraisers. 

Washington. 

An  estimate  of  $23,306  has  been  filed  with 
the  Board  of  Public  Works,  Seattle,  Wash., 
for  the  proposed  construction  of  sewers  in 
West  55th  St.  from  4th  Ave  N.  W.,  to  7th 
Ave.,   N.  W. 

Revised  plans  and  specifications  have  been 
submitted  to  the  Board  of  Public  Works,  Se- 
attle, Wash.,  for  the  construction  of  sewers  at 
a  cost  of  $68,000. 

Following  low  bids  were  received  by  the 
City  Council  of  Spokane,  Wash.,  for  sewer 
work:  Sewer  in  Coler's  Blvd.  addition,  De- 
camp &  Cheatham,  $3,2.36;  sewer  in  alley  be- 
tween Indiana  and  Nora  and  vicinity,  Radie 
&  Hekia,  $3,165:  sewer  in  Spokane  St.,  Fourth 
to  Hartsen,  McMillan  &  Shaughnessy,  $3,800; 
sewer  in  Post  St.  and  Park  PI.,  J.  C.  Broad, 
$14,265. 

Wisconsin. 

®The  Board  of  Public  Works  of  Antigo, 
Wis.,  has  let  the  contract  for  laying  sewer 
mains  from  the  corner  of  Fifth  .\ve,  and  Elm 
St.,  1,600  ft.  west  on  Fifth  Ave.,  to  J.  Con- 
ochan.  The  specifications  call  for  8-in.  mains 
and  the  bid  was  $0.35  per  ft. 

®The  Board  of  Public  Works  of  La 
Crosse.  Wis,,  has  awarded  the  contract  for 
the  building  of  the  Redfield  sewer  to  Thill. 
Manning  &  Whalen  Co.,  at  $5,987, 

®Fred  Hildebrand  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Milwaukee,  Wis-,  for  laying  the  sewer  pipe 
on  Ninth  .\ve.,  from  Cleveland  .-Vve.  to  the 
C.  &  N.  right  of  way,  and  on  27th  .A,ve„  from 
Burnham  to  Rogers  St.,  at  $1.49  per  ft,  F. 
H.  Makielski  secured  the  contracts  for.  lay- 
ing the  pipe  on  Eighth  St.,  from  .Atkinson 
Ave.  to  Davis  St..  at  $1.15  a  ft.;  on  Davis 
St.,  from  Teutonia  Ave.,  to  18th  St..  at  $1-23 
a  ft.,  and  on  16th  St.,  from  Concordia  to 
Davis,  at  $1.27  a  ft.  The  Ideal  Contracting 
&  Heating  Co.  secured  the  contract  for  lay- 
ing the  I2-in.  sewer  in  Washington  Blvd., 
from  Park  Ave.  to  .54th  St.,  at  $1,56  a  ft,, 
and  M,  Svnovitz,  for  12-in.  pipe  in  Miller 
.Ave.,  at  $2  a  ft. 

®The  City  Council  of  Two  Rivers.  Wis., 
has  let  a  contract  for  sewers  on  several 
streets  to  Ernst  Thiede,  at  $5,000. 

Engineers  Donohue  &  Sinz  of  Sheboygan, 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Wis.,  have  prepared  plans  for  a  sewerage  sys- 
tem through  the  Eastman  addition  of  that  city 
to  the  city  of  Plymouth  which,  it  is  stated, 
will  cost  about  $4,000  to  put  in. 

The  Common  Council  of  DePere,  Wis.,  at  a 
recent  meeting  took  action  looking  to  the  is- 
suance of  $5,000  of  bonds  to  provide  funds  for 
the  construction  of  the  main  sewer  in 
Charles  St. 

The  Common  Council  of  West  Allis,  Wis., 
has  adopted  ordinances  authorizing  the  issu- 
ance of  $10,000  of  storm  sewer  bonds. 


Plans  are  being  prepared  by  W.  S.  Shields 
Co.,  Consulting  Engineers,  Chicago,  111.,  for 
the  construction  of  changes  in  the  sewage  dis- 
posal plant  at  Eon  du  Lac,  Wis. 

The  Council  Einance  Committee,  Milwaukee, 
Wis.,  on  Aug.  20,  voted  to  recommend  the 
passage  of  an  ordinance  providing  for  the  is- 
suance of  bonds  amounting  to  $265,0OO  for 
starting  work  on  the  proposed  Menomonee 
Elushing  tunnel.  The  total  cost  of  the  work 
will  amount  to  about  $1,500,000. 

The   Merchants'  &  Manufacturers'  Associa 


tion  of  Milwaukee,  Wis.,  has  adopted  a  reso- 
lution recommending  to  the  City  Council  the 
appointment  of  a  permanent  commission  to 
take  charge  of  the  installation  of  the  pro- 
posed  sewage  disposal   system. 

Canada. 

The    ratepayers    of     Macleod.    Alta..    at    a. 
recent  election  voted   three  by-laws  aggregat- 
ing $lti7,000,  as  follow's  :    Filtration  plant.  $81, 
000;   sewage  disposal  plant,  $50,000,  and  sew- 
age extension,  $:^6.000. 


BUILDINGS.  DOCKS.  DREDGING.  SUPPLIES.  ETC. 


California. 

.J«Bids  will  be  received  until  11  a.  m.,  Oct. 
8,  by  Lieut.  Col.  C.  H.  iMcKinstry,  U.  S.  En- 
gineer, Central  Bldg.,  Los  Angeles,  Calif.,  for 
dredging  at  Los  Angeles  Outer  Harbor,  Calif. 
•J«Bids  will  be  received  until  2  p.  m.,  Sept. 
IT,  by  Capt.  A.  E.  Waldron,  U.  S.  Engineer, 
New  London,  Conn.,  for  the  construction  of 
a  pile  and  timber  wharf  in  Plum  Gut  Har- 
bor,  Eort   Terry,   N.   Y. 

District  of  Columbia. 
^Bids  will  be  received  until  Oct.  3,  by  J. 
E.  Normoyle,  Depot  Quartermaster,  Wash- 
ington, D.  C,  for  furnishing  generating  sets 
and  switchboards  for  laundry  plant  at  Scho- 
field   Barracks,  H.  T. 

•J-Bids  will  be  received  until  noon,  Sept.  18, 
by  N.  C.  Twining,  Chief  of  Bureau  of  Ord- 
nance, Washington,  D.  C,  for  furnishing 
projectiles  as  follows:  1,000  M-in.  target. 
2,000  12-in.  target,  10,000  4-in.  common,  l'),- 
000  5-in.,  5,000  6-in.,  7,000  7-in.,  3,000  8-in., 
3,500  12-in.  and  2,000  14-in.  armor-piercing. 

.J^Bids  will  be  received  until  10 :30  a.  m., 
Sept.  24,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  729,  furniture,  iron  beds,  mat- 
tresses, bed  springs,  feather  pillows.  Crcx 
Rugs,  art  squares,  fiber  runner,  dishes,  kettles, 
butchers'  knives,  oilcloth,  steel  castings,  steel 
cable,  anvils,  journal  jacks,  carpenters'  braces, 
snatch  and  tackle  blocks,  emery  cloth,  ma- 
chine dies,  globe  valves,  steam  whistles, 
wrench  parts,  hinges,  snaths,  sulphate  of  cop- 
per, aluminum  paint,  white  pine  or  sugar 
pine  lumber  and  creosoted  crossties. 
Illinois. 
^Bids  will  be  received  until  3  p.  m.,  Oct. 
l>f.  by  Oscar  Wendcroth,  .Supervising  .-Xrchi- 
tect.  Treasury  Department.  Washington,  D. 
C.  for  the  construction,  including  phinibing. 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  interior  li.ghting  fixtures,  and  ap- 
proaches of  the  United  States  post  office  at 
Waukegan,  111.  The  building  has  a  basement, 
first  story  and  mezzanine,  and  has  a  ground 
area  of  approximately  5,000  sq.  ft.;  fireproof 
construction  throughout,  granite,  marble  and 
brick  facing,  and  copper  roof-  Draw-ings  and 
specifications  may  be  obtained  at  the  office  of 
the  architects,  Wyatt  &  Xohing.  Keyset  Bldg., 
Baltimore,  at  the  discretion  of  the  Supervising 
Architect. 

A.  M.  Castle  &  Co.,  iron  and  steel  mer- 
chants. 217  N.  Jeflterson  St..  Chicago,  111., 
contemplate  the  erection  of  a  new  dock  on 
the  north  branch'  of  the  Chicago  River.  It 
will  be  equipped  with  cranes  for  handling 
steel  direct  from  vessels  and  railroad  cars. 
Louisiana. 
•J«Bids  will  be  received  until  11  a.  m..  Sept. 
19.  by  Capt.  C.  O.  Sherrill.  U.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La., 
for  the  removal  of  the  w-reck  of  the  barken- 
tine  Rachael  Emery,  sunk  in  the  Mississippi 
River,  near  Quarantine.  La. 

.  Massachusetts. 

•J«Bids  will  be  received  until  noon.  Oct.  3, 
by  Col.  Frederic  V.  .\bbot,  U.  S.  Engineer, 
Boston,  Mass.,  for  dredging  in  Lynn  Harbor, 
Mass. 

Michigan. 

.J«Bids  will  be  received  until  3  p-  m..  Oct. 
17,  by   Oscar  Wenderoth.   Supervising    Arcl 


tecl,  Trt-asury  Department.  Washington,  D. 
C,  for  the  extension,  remodeling,  etc.,  in- 
cluding plumbing,  gas  piping,  heating  appara- 
tus, electric  conduits  and  wiring  system  and 
interior  lighting  fixtures,  of  the  United  States 
post  office  at  Lansing,  Mich.  The  extension 
is  about  .38  by  74  ft.,  two  stories  and  base- 
ment, stone  faced,  slate  roof,  fireproof  con- 
struction. Drawings  and  specifications  may 
be  obtained  from  the  custodian  at  Lansing, 
Mich.,  at  the  discretion  of  the  Supervising 
Architect. 

.J«Bids  will  be  received  until  noon,  Oct.  3, 
by  Lieut.  Col.  M.  M.  Patrick,  U.  S.  Engineer, 
Detroit,  Mich.,  for  dredging  and  clearing  at 
Ballard's    Reef,    Detroit   River. 

Minnesota. 

©The  Northern  Dredge  &  Dock  Co.,  Du- 
luth.  Minn.,  has  been  awarded  a  contract  by 
the  Berwin  Coal  Co.,  to  dredge  the  slip  and 
fill  the  dock  space  to  be  occupied  by  the  coal 
company's  new  dock  to  be  built  at  West  Du- 
luth.  The  Berwin  Co.  purchased  the  site 
several  months  ago,  and  the  dock  will  be 
ready  for  operation  in  the  spring  of  1913. 
Missouri. 

Bids  were  opened  Sept.  3  by  the  Board  of 
Education  of  St.  Louis,  Mo.,  for  the  con- 
struction of  the  Southern  High  School.  The 
following  bids  were  received  for  the  building 
complete:  Wall  Bros.,  9th  and  V^ictor  Sts., 
St.  Louis,  Mo.,  $(;t!r,.000;  E.  C.  Gerhard 
Building  Co.,  $711,000,  and  Fred  Boeke  & 
Son.  $723,110.  For  building  without  its  op- 
erating appliances,  the  lowest  bidder  was  the 
E.  C.  Gerhard  Building  Co.,  Victoria  Bldg., 
St.  Louis.,  $503,000.  The  other  bids  were 
as  follows:  Fred  Boeke  &  Son,  $511,110; 
Charles  A.  O.  Brunk,  $541,000;  English 
Bros.,  $591,000;  Gillick  Bros..  $544,440;  Kel- 
lermann  Contracting  Co..  $554,000;  Hiram 
Lloyd  Building  S:  Contracting  Co.,  $541,747; 
Pelligreen  Contracting  &  Investing  Co.,  $552,- 
469 ;  Steininger-Tavlor  Construction  Co., 
$623,900;  Wall  Bro's.,  $514,750;  Globe  Con- 
struction Co..  $581,000.  The  lowest  bid  for 
the  plumbing,  sewering  and  gas-fitting  was 
the  Henry  Doerner  Plumbing  Co.,  $27,500. 
The  lowest  bid  on  the  heating  and  ven- 
tilating was  the  Modern  Heating  Co., 
$118,888.  The  lowest  bid  on  the  air  washer 
was  the  Hauffmnn  He.iting  S:  F.neineering 
Co..  $7,583. 

New  Jersey. 

The  Bush  Terminal  Co.,  Brookhn.  N.  Y., 
has  applied  to  the  State  Riparian  Commis- 
sion for  riparian  rights  at  the  foot  of  E. 
49th  St.,  Bayonne,  N.  J.,  where  the  company 
proposes  to  erect  a  terminal  similar  to  the 
01...  in  South  Brooklyn.  The  company  is 
said  to  contemplate  a  large  expenditure  and 
the  erection  of  a  terminal  four  times  as  large 
as   its   present   Brooklyn   one. 

City  Commission  of  Atlantic  City.  N.  J.. 
has  passed  a  bill  authorizing  a  $50,000  bond 
issue  for  deepening  the  harbor.  The  work 
calls  for  the  partial  icmoval  of  a  ledge  at 
the  harbor  entrance  by  dredging.  Contracts 
are  to  be  let  at  once,  it  is  stated. 
New  York. 

.J«Bids  will  be  received  until  3  p.  m.,  Oct- 
1.  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect. Treasury  Department.  Washington.  D. 
C,  for  the  mechanical  svsteni  of  mail-hand- 
ling apparatus  in  the  United  States  post  office. 


Ill 
•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Xew  Vurk  City.  X.  Y.,  in  accordance  with 
the  specification  and  draw'ings  enumerated 
therein,  copies  of  which  may  be  obtained  at 
the  discretion  of  the  Supervising  Architect. 

^Bids  will  be  received  until  2  p.  ni.,  Sept. 
20,  by  E.  L.  Williams,  Treasurer.  Cornell  Uni- 
versity, Ithaca,  N.  Y.,  for  stock-judging  pa- 
vilion, forestry  building  and  headquarters  for 
New-  York  State  College  of  .Agriculture.  Cor- 
nell University,  Ithaca,  N.  Y.  Separate  bids 
will  be  received  on  heating  and  ventilating 
and   plumbing  and  gaspiping. 

Committees  of  the  Board  of  Trade  of 
Sniithtown  (L.  I.).  N.  Y.,  are  raising  $25,000 
for  dredging  a  channel  in  the  Nissequoque,. 
from  Long  Island  Sound  to  the  Landing  Ave. 
bridge. 

Ohio. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 

20,  by  Maj.  Charles  S.  Bromwell,  U.  S.  En- 
gineer, Federal  Bldg.,  Cleveland,  O.,  for  re- 
pairing U.   S.  dredge   Maumee. 

•J*Bids  will  be  received  until  11  a.  m..  Sept- 

21,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  plumbing  in  the 
old  Court  House  building  in  the  city  of  Cleve- 
land. Plans  and  specifications  will  be  fur- 
nished by  Frederic  William  Striebinger,  .Ar- 
chitect. J.  F.  Goldenbogen  is  Clerk  of  the 
board. 

Oklahoma. 

4*Bids  will  be  received  until  li.i  a.  m.,  Oct. 
3,  by  Constructing  Quartermaster.  Eort  SilL 
Okla..  for  constructing,  plumbing,  heating  and 
electric  lighting  to   remodel  hospital  there. 

Pennsylvania. 

^•Bids  will  be  received  until  3  p.  m.,  Oct. 
7,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  for  the  construction,  including  plumbing,, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  interior  lighting  fixtures  and 
approaches,  of  the  United  States  post  office 
at  Butler,  Pa.  The  building  is  one  story  and 
basement  and  unfinished  attic,  and  has  a 
ground  area  of  approximately  6,000  sq.  ft. 
First  floor  only  fireproof;  stone  and  brick 
facing  and  tin  roof.  Drawings  and  specifica- 
tions may  be  obtained  from  the  custodian  of 
site  at  Butler,  Pa.,  or  at  the  discretion  of 
the  Supervising  Architect. 

•J«Bids  will  be  received  until  11  a.  m..  Sept. 
17,  by  Capt.  H.  L.  Matthew^s,  Assistant  Quar- 
termaster, South  Broad  St.,  Philadelphia,  Pa., 
for  furnishing  the  Marine  Corps  with  gal- 
lery cartridges. 

Canada. 

•|"Bids  will  be  received  until  noon,  Sept.  27, 
by  Harry  Brown.  City  Clerk.  Brandon.  Man., 
for  the  delivering  of  two  return  tabular  boil- 
ers and  stokers.  Specifications  may  be  ob- 
tained from  A.  W.  Shaw,  Engineer,  Brandon, 
Man. 

®The  National  Construction  Co..  Winni- 
peg. Man.,  has  been  awarded  the  contract 
at  about  $150,000  for  the  erection  of  the  Her- 
bert Snell  department  store  at  Moose  Jaw, 
Sask. 

Mexico. 

4»Th'c  Department  of  Communications  of 
the  Mexican  Government,  City  of  Mexico,. 
has  extended  the  time  in  w'hich  bids  may  be 
received  for  the  construction  of  a  dock  at 
Tuxpan.     Bids   will   close   Sept.   21. 


September  11,  iyi2. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


NOTICE  TO   CONTRACTORS. 

Notice  is  hereby  given  tliat  the  un- 
dersigned Board  of  Public  Works  of  the 
city  of  La  Crosse.  Wis.,  will  receive 
sealed  proposals  at  their  office,  city  hall 
building,  La  Crosse,  Wis.,  until  2  o'clock 
p.  m.,  Sept.  19,  1912,  for  the  construction 
of  an  extension  to  the  water  system  of 
said  city  of  La  Crosse,  Wis.,  which  ex- 
tension includes  the  laying  of  3,200  lineal 
feet  of  24  inch  pipe,  13,450  lineal  feet  of 
20  inch  pipe,  S4S  lineal  feet  of  15  inch 
pipe,  760  lineal  feet  of  12  inch  pipe,  536 
lineal  feet  of  S  inch  pipe,  586  lineal  feet 
of  6  inch  pipe,  about  70,000  pounds  of 
special  castings,  70  valves,  from  6  inch 
to  24  inch,  setting  11  new  and  the  re- 
moving and  resetting  of  9  old  hydrants, 
the  taking  up  of  3,740  lineal  feet  of  6 
inch  pipe,  making  60  house  connections 
where  the  6  inch  pipe  has  been  replaced 
with  pipe  of  larger  diameter,  to  do  all 
cartage  of  pipe  and  other  materials,  and 
to  furnisli  all  lead,  i'arn  and  labor  neces- 
sary to  place  the  proposed  extension  in 
a  good  and  satisfactory  condition,  the 
tj.me  to  be  completed  by  July  1,  1913, 
and  in  accordance  with  plans  and  speci- 
fications now  on  file  in  the  office  of  said 
Board  of  Public  Works,   La  Crosse,   Wis. 

Each  bidder  shall  deposit  with  his  pro- 
posal a  certified  check,  payable  to  the 
order  of  the  Board  of  Public  Works,  La 
Crosse,  Wis.,  in  the  sum  of  15  per  cent 
of  the  amount  of  his  proposal,  the  same 
to  be  forfeited  to  the  city  of  La  Crosse. 
Wis.,  in  case  the  bidder  fails  to  enter 
into  a  contract,  in  accordance  with  his 
proposal,  should  the  same  be  accepted 
by   said   Board   of   Public   Works. 

Bonds  to  the  amount  of  50  per  cent 
of  the  amount  of  the  proposal  shall  be 
furnished  by  the  parties  to  whom  the 
contracts    shall   be   awarded. 

If  the  contractor  fails  to  complete  his 
said  contract  on  the  day  mentioned,  the 
same  shall  pay  to  the  city  of  La  Crosse 
the  sum  of  one-half  of  one  per  cent  of 
bid,  as  the  charter  provides  for  each 
and  every  day  thereafter  until  such  con- 
tract   is    completed. 

The  board  reserves  the  right  to  reject 
any  and   all   bids,  or   any  part  thereof. 

Dated    this   17th   day   of  August,    1912. 

JAMES   T.    DAT, 

FRED  SCHNELL, 

GEORGE  FALK, 

Commissioners    of    the    Board    of    Public 

Works. 
Audited    August    17,    1912. 

W.    J.    FRIES,    Comptroller. 


DEPARTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service. — 
Washington,  D.  C,  August  16.  1912.— 
Sealed  proposals  will  be  received  at  tlie 
office  of  the  United  States  Reclamation 
Service,  40S  Commonwealth  BIdg.,  Den- 
ver, Colo.,  until  10  o'clock  a.  m..  Septem- 
ber 30,  1912,  lor  furnishing  260.000  bar- 
rels of  Portland  cement,  f.  o.  b.  cars  at 
the  works  of  the  bidder,  for  shipment 
during  the  years  1913  to  1916.  inclusive. 
The  estimated  requirements  for  each  of 
the  above  years  are  as  follows:  1913,  70,- 
000  barrels;  1914,  85,000  barrels;  19ir., 
85,000  barrels;  1916,  20,000  barrels.  For 
particulars  address  the  U.  S.  Reclama- 
tion Service,  408  Commonwealth  BldB.. 
Denver,  Colo.,  or  Washington,  D.  C. 
F.    H.    NEWELL,    Director. 


SIDEWALKS,   STREET    GRAD- 
ING AND    STORM   SEWER. 

Sealed  bids  will  be  received  by  the  City 
Clerk  of  the  City  of  Ely.  Minnesota,  up  to 
Eight  o'clock  P.  M.,  September  17.  1912, 
for  the  construction  and  the  furnishing 
of  all  materials  for  cement  sidewalks, 
combined  curb  and  gutter,  street  grading, 
and   storm  sewer. 

The  Engineer's  approximate  estimate  of 
the  work  to  be  done  is  as  follows: 

Sidewalks  and  gutters: 

42.307  sq.  ft.  of  sidewalk. 

6,761  lin.  ft.  of  combined  curb  and 
gutter. 

6.456  sq.  ft.  of  crosswalk. 

2,500  cu.  yds.  of  grading  in  the  side- 
walks. 

Street  grading: 

2,500  cu.  yds.  of  grading  in  the  streets. 

Storm  sewer: 

300  cu.  yds.  earth  excavation. 

6  catch  basins. 

3  manholes. 

366  ft.  of  12  in.  pipe. 

600  ft.   of  15  in.  pipe. 

The  Engineer's  estimate  of  the  cost  is 
($16,400)  sixteen  thousand  and  four  hun- 
dred dollars. 

Gravel  for  concrete  and  grading  will  be 
furnished,   by  the  city,  at  the  pit. 

Plans  and  specifications  are  on  file  and 
estimates  and  blank  forms  of  proposal 
are  obtainable  ONLY  in  the  office  of  the 
City  Engineer.  Ely.  Minn. 

A  certified  check  for  10  per  cent  of  the 
amount  of  the  bid  shall  accompany  each 
bid. 

The  City  Council  reserves  the  right  to 
re.iect  any  or  all  bids. 

By  order  of  the  City  Council  of  Ely. 
Minnesota. 

Dated  .\ugust  20.  1912. 

I.  WISTED.  JR., 
City  Clerk. 


U.  S.  ENGINEER  OFFICE,  P.  O.  Bldg., 
Rock  Island,  III.,  Aug.  26.  1912.  Sealed 
proposals  for  construction  and  repair  of 
dams  and  shore  protections  between 
Clayton,  la.,  and  CassviUe.  Wis.;  be- 
tween Rock  River  and  Fairport.  la.;  be- 
tween Keokuk,  la.,  and  Canton.  Mo.,  and 
between  Two  Branch  Island  and  Bolters 
Island,  will  be  received  here  until  3  p.  m.. 
Sept.  25,  1912.  and  then  publicly  opened. 
Information  on  application.  C.  KEL- 
LER,   Engr. 


U.  S.  ENGINEER  OFFICE,  Diiluth. 
Minn.,  Aug.  16.  1912.— Sealed  proposals 
for  building  rubble  mound  breakwaters 
at  Superior  Entry,  Wis.,  will  be  received 
here  until  noon,  Sept.  16,  1912.  and  then 
publicly  opened.  Information  on  appli- 
cation.     E.   D.    PEEK.    Capt.,   Engrs. 


DEP.4RTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service. — 
Washington,  D.  C,  Aug.  21.  1912.— Sealed 
proposals  will  be  received  at  the  office 
of  the  United  States  Reclamation  Ser- 
vice. Malta,  Mont.,  until  2  o'clock  p.  m., 
Sept  25,  1912,  for  the  construction  of  lat- 
erals, waste  water  ditches  and  structures 
on  the  First  Unit.  Dodson  South  Canal, 
Milk  River  Pro.iect,  Montana.  The  work 
in\'ol\-es  the  excaval'on  of  approximately 
07,0011  cu.  yds.  of  materials  and  the  erec- 
tion of  six  small  structures.  For  par- 
ticulars address  the  U.  S.  Reclamation 
Service.  Helena,  Mont.,  Malta,  Mont.,  or 
Washington.  D.  C.  F.  H.  NEWELL,  Di- 
rector. 


FINAL  DISPOSITION 

OF  GARBAGE. 
DEPARTMENT  OF  PUBLIC 
WORKS. 

Chicago,    111.,    August    13,    1912. 

Sealed  proposals  will  be  received  by 
the  City  of  Chicago  until  11  a.  m.. 
Wednesday,  September  ISth,  1912,  at 
Room  No.  406,  City  Hall,  for  the  final 
disposition  of  garbage  for  a  period  of 
five  (o)  years,  as  delivered  by  the  City 
of  Chicago,  beginning  September  1st, 
1913,    to-wit: 

5  years:  September  1st,  1913,  to  Aug- 
ust   31st,    1918.    inclusive. 

The  contract  will  be  awarded  by  the 
City  Council  to  the  responsible  bidder, 
whose  bid  is  the  best  and  most  advan- 
tageous to  the  City,  for  the  final  disposi- 
tion of  garbage,  for  the  fun  period  of 
five   (5)   years  as  mentioned  above. 

Proposals  for  bids  shall  provide  for — 
First:  Bids  on  the  basis  of  using  a  site 
provided  by  the  City,  which  site  shall  be 
located  either  outside  of  the  City  Limits 
or  within  the  City  Limits;  if  within  the 
City  Limits  said  site  to  be  located  along 
the  Drainage  Canal  at  a  point  near  the 
Belt  Railroad  to  be  selected  by  the  City 
Comptroller  and  the  Commissioner  of 
Public  Works,  and  which  site  shall  be 
prepared  by  the  necessary  grading,  the 
construction  of  necessary  dock  facilities 
and  the  erection  of  suitable  buildings 
thereon.  Second:  Bids  on  the  basis  of 
the  bidder  supplying  a  site  of  his  own, 
located  outside  of  the  City  Limits,  on 
which  he  shall  make  all  improvements 
at  his  own  expense. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  the  office  of  the 
Commissioner  of  Public  Works,  Room 
No.  406,  City  Hall,  Chicago,  and  be  ad- 
dressed to  said  Commissioner;  indorsed 
"Proposals  for  Final  Disposition  of  Gar- 
bage," and  must  be  accompanied  with 
twenty  thousand  ($20,000.00)  dollars,  in 
money,  or  a  certified  check  for  the  same 
amount  on  some  responsible  bank  located 
and  doing  business  in  the  City  of  Chi- 
cago and  made  payable  to  the  order  of 
the  Commissioner  of  Public  Works,  which 
sum  shall  be  sub.iect  to  forfeiture  in  casr- 
of  failure  to  enter  into  the  contract  if 
awaided  to  such  bidder,  as  set  forth  in 
the    proposals. 

Each  proposal  must  be  accompanied  by 
the  affidavit  of  the  bidder  or  his  or  its 
duly  authorized  agents,  showing  that  no 
person,  firm  or  corporation,  other  than 
such  bidder,  has  any  interest  whatever 
in  such  proposal  or  the  proposed  contract, 
and  that  such  proposal  is  made  without 
connection,  connivance  or  collusion  with 
any  other  firm,  person  or  corporation 
Where  such  affidavit  is  purported  to  be 
made  by  a  duly  authorized  agent,  the 
same  must  be  accompanied  by  satisfac- 
tory evidence  of  such  agency.  Proposals 
not  so  accompanied  will  be  rejected  as 
informal. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence to  the  CoiTimissioner  of  Public 
Works  that  he  has  the  necessary  facili- 
ties, together  with  sufficient  pecuniary  re- 
sources, to  fulfill  the  conditions  of  the 
contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 
L.  E.  McGANN,  — 
Commissioner   of    Public    Works. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


OFFICE     OF    THE     SEWERAGE     COM- 
MISSION    OF    THE     CITY     OF      . 
BALTIMORE. 
Baltimore,    Md.,    Sept.   3,    1912 
Advertisement   of   Sanitary   Contracts 
Nos.  100  and  101,  Sprinkling  Filters 
and    Broken    Stone    Filtering    Ma- 
terial at   Back  River,   Respectively. 
Sealed     Proposals,     indorsefl     "Bid     for 
ConstructinB   Sprinkling   Filters,    Sanitary 
Contract   No.    100,"    and    "Bid   for  Broken 
Stone  FIlterinB  Material  for  the  Sewerage 
Disposal    Works,    Sanitary    Contract    No. 
101."   addressed   to  the   Board   of   Awards. 
of  Baltimore  City,  will  be  received  at  the 
ofnce  of  the  City  Register,  City  Hall.  Bal- 
timore.  Md..    until    11    a.    m.,    Wednesday. 
September     2r.th.     1912.     for    constructing 
sprinkling   filters    at   Back   River  and   for 
broken     stone    filtering    material    at     the 
Sewage    Disposal    Works,    as    shown    on 
plans  on  file  in  the  office  of  Mr.  Calvin  W. 
Hendrick.   Chief  Engineer  of  the   Sewer- 
age   Commission. 

Specifications  and  plans  can  be  ob- 
tained upon  application  at  the  office  of 
the  Sewerage  Commission,  Room  904 
American  Building.  Baltimore.  Md..  on 
and  aft''-  Sat"rd->v  September  7th.  1912. 
A  charge  of  $10.00  will  be  made  for 
each  specification  and  blueprint  on  Sani- 
tary Contract  No.  101.  and  a  charge  of 
J20.00  will  be  made  for  each  specification 
and  blue  print  on  Sanitary  Contract  No. 
100.  These  charges  will  be  refunded  upon 
the  return,  on  or  before  September  25th, 
1912.  of  the  unused  specifications  and 
plans  in  good  condition,  or  upon  the  re- 
turn of  the  plans,  in  case  a  bid  is  sub- 
mitted. 

Certified  checks  of  the  bidders,  on  a 
Clearing-House  Bank,  made  payable  to 
the  order  of  the  Mayor  and  City  Council 
of  Baltimore,  will  be  required  to  be  de- 
posited  with   each   bid.   as   follows: 

Sanitary    Contract   No.    100 $12,000.00 

Sanitary    Contract    No.    101 $l,i.000.00 

APPROXIMATE    QUANTITIES. 
10,100  cu.  yds.  excavation. 

500  cu.  yds.  gravel  refill. 
2,200    cu.    yds.    rolled    embankment. 
10,000    ft.    B.    M.    sheeting,    shoring    and 
bracing   left    in    place. 
9.30  lin.  ft.    vitrified-pipe    drains. 
824,000  lin.  ft.  slotted,  vitrified-tile  slabs. 
25.400  cu.  yds.    concrete    masonry. 

570  cu.  yds.   dry  rubble   masonry. 
650.000  pounds  steel  reinforcing  rods. 
655  tons  6-inch  cast  iron  pipe. 
280  tons   special   castings. 
10.000  pounds     pipe     hangers,     electric 
cable   support,    manhole  steps, 
etc. 
96  flushing   hydrants. 
318  flushing  pipes. 
3.498  cast-iron  risers. 

21  manhole   frames   and    covers. 
144  gallery    frames    and    gratings. 
9  gallery  gates. 

6  6-inch    gate    valves;    electrically 
operated   sluice-gate  stands. 

12  10-inch    circular    sluice-gates. 

13  arc  lamp   poles. 

1  screen  chamber  house. 
SANITARY    CONTRACT    NO.    101. 
245,000  cu.    yds.    broken    stone    filtering 
material. 


The  successful  bidder  on  each  contract 
will  be  required  to  give  bond  and  comply 
with  the  City  Charter  respecting  con- 
tracts. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  and  all  bids. 

By  order  of  the  Sewerage  Commission. 

CHARLES   ENGLAND,   Chairman. 
HARRY  W.  RODGERS, 

Secretary. 
Approved:      September   4th,   1912. 
JAMES    H.    PRESTON, 

President   Board   of   Awards. 

SUPERSTRUCTURE     OF     92D 

STREET   BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKS. 

Chicago.  August  27,  1912 
Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M.,  Tuesday, 
September  24.  1912,  at  Room  406,  City 
Hall,  for  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  super- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including  all 
machinery  necessary  thereto,  according 
to  plans  and  specifications  on  file  In  the 
office  of  the  Department  of  Public  Works 
of  said  city.  Room  406,  City  Hall. 

Proposals  must  be  made  upon  blanks 
furnished  at  said  office,  and  be  addressed 
to  said  department,  Indorsed  "Proposals 
for  superstructure  of  92d  Street  bridge." 
and  be  accompanied  with  three  thousand 
dollars  in  money  or  a  certified  check  for 
the  same  amount  on  some  responsible 
bank  located  and  doing  business  in  the 
City  of  Chicago  and  made  payable  to  the 
order  of  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  twenty-five  dollars  will  be 
required  for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with  their  address. 

L.  E.  M'GANN. 
Commissioner  of  Public  Works. 


SEWERS. 

S'ealed  bids  will  be  received  up  until 
noon,  September  28th,  by  the  City  of  Ur- 
bana,  Ohio,  for  the  construction  and  fur- 
nishing the  material  for  about  fourteen 
(14)  miles  of  vitrified  sewers,  8  ins.  to  20 
Ins.  inclusive,  according  to  plans  and 
specifications  now  on  file  in  the  office  of 
the  Director  of  Public  Service.  A  cer- 
tified check  for  $1,000.00  must  accompany 
each  bid.  The  right  is  reserved  to  reject 
any  or  all  bids. 

Complete  plats,  profiles  and  specifica- 
tions may  be  obtained  from  the  Engineer 
upon  payment  of   $10.00. 

J.  D.  McCarthy,  Director. 

C.    S.    PRATT,   Engineer. 


SUBSTRUCTURE     OF    THE     92D 

STREET  BRIDGE. 
DEPARTMENT  OF  PUBLIC  WORKS. 
Chicago.  August  27,  1912. 
Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M.,  Tuesday, 
September  24.  1912.  at  Room  406,  City 
Hall,  for  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  sub- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including 
the  approaches  thereto,  as  well  as  the  re- 
moval of  all  obstructions  found  at  the 
bridge  site,  which  might  interfere  with 
the  construction  of  the  new  bridge  and 
the  diversion  of  the  sewer  on  the  north- 
westerly side  of  the  river,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  the  Department  of  Public  Works 
of  said  city.  Room  406,   City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  substructure  of  92d  Street 
Bridge"  and  be  accompanied  with  three 
thousand  dollars  in  money  or  a  certified 
check  for  the  same  amount  on  some  re- 
sponsible bank  located  and  doing  business 
In  the  City  of  Chicago  and  made  payable 
to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  ten  dollars  will  be  re- 
quired for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with   their  address. 

L.   E.  M'GANN, 
Commissioner  of  Public  Works. 


PROPOSAL  FOR  DITCHES. 

Sealed  bids  addressed  to  J.  H.  Nelms. 
chairman,  will  be  received  till  12  o'clock, 
noon.  October  7.  1912.  at  the  office  of  the 
Engineer.  Room  430,  New  Weinberg 
Building,  Greenville,  Miss.,  for  the  con- 
struction of  certain  lateral  ditches  for  the 
Riverside  Drainage  District.  This  work 
will  be  let  in  four  contracts  of  260,000, 
270.000.  120.000  and  206.000  cubic  yards, 
respectively.  Contracts  1-3  and  4  can  be 
either  floating  or  dry  land  work.  Bottom 
widths  ranging  from  6  to  14  feet.  Con- 
tract 2  will  be  floating  dredge  work,  bot- 
tom widths  12-14-16  and  25  ft.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  copies  will 
be  sent  on  application  if  the  sum  of  $2.50 
accompany  said  applications  to  cover  the 
cost.  A  certified  check  for  $1,000.00,  or 
a  proposal  bond  for  like  amount  must  ac- 
company each  bid.  The  Board  reserves 
the  right  to  reject  any  or  all  bids,  or  to 
let  the  work  as  may  be  to  the  best  inter- 
est of  the  District. 

B.    B.    GORDON,    Engineer. 
Room  No.  430,  Weinberg  Bldg. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


DREDGING. 

STATE  OF  NEW  YORK.  HEALTH  OF- 
FICER'S DEPARTME-NT. 
Re- Advertisement. 
Sealed  proposals  for  dredging  in  con- 
nection witli  tlie  construction  ot  pier  at 
the  quarantine  station.  Rosebank,  Staten 
Island,  will  be  received  by  Joseph  J. 
O'Connell,  JI.  D.,  Health  Officer,  Port  of 
New  York,  Rosebank,  Staten  Island,  N. 
Y.,  until  12  o'clock  noon  on  September 
18th,  when  they  will  be  opened  and  read 
publicly.  Proposals  should  be  accom- 
panied by  a  certified  check  in  the  sum  of 
5%  of  the  amount  of  bid,  and  the  con- 
tractor to  whom  the  award  is  made  will 
be  required  to  furnish  Surety  Company 
Bond  in  the  sum  of  50%  of  the  amount  of 
the  contract,  within  ten  days  after  the 
official  notice  of  award  of  contract  and 
in  accordance  with  the  terms  of  the 
specifications.  The  right  is  reserved  to 
reject  any  or  all  bids. 

Plans  and  specifications  may  be  con- 
sulted and  blank  forms  of  proposal  ob- 
tained at  the  office  of  the  Health  Officer 
of  the  Port  of  New  York,  Rosebank, 
Staten  Island,  and  at  the  office  of  the 
State  Engineer  and  Surveyor,  State 
House,    Albany,   N.   Y. 

Complete  sets  of  plans  and  specifica- 
tions will  be  furnished  prospective  bid- 
ders upon  reasonable  notice  to  and  in  the 
discretion  of  the  State  Engineer  and 
Surveyor,  State  House,  Albany,  N.  Y. 
JOSEPH  J.  O'CONNELL,  M.  D.. 
HEALTH  OFFICER,  PORT  OF  NEW 
YORK. 

Dated  Rosebank,  Staten  Island.  N.  Y., 
Sept.    5,   1912. 


CONSTRUCTION  OF  A  PIER. 

STATE  OF  NEW  YORK,  HEALTH  OF- 
FICER'S DEPARTMENT. 
Re- Advertisement. 
Sealed  proposals  for  constructing  a  pier 
at  the  quarantine  station,  Rosebank. 
Staten  Island,  will  be  received  by  Joseph 
J.  O'Connell.  M.  D.,  Health  Officer.  Port 
of  New  Y'ork.  Rosebank  Staten  Island, 
N.  Y.,  until  12  o'clock  noon  on  September 
18,  1912,  when  they  will  be  opened  and 
read  publicly.  Proposals  should  be  ac- 
companied by  a  certified  check  in  the 
sum  of  5%  of  the  amount  of  bid,  and  tlie 
contractor  to  whom  the  award  is  made 
will  be  required  to  furnish  Surety  Com- 
pany Bond  in  the  sum  of  50%  of  the 
amount  of  the  contract  within  ten  days 
after  the  official  notice  of  award  of  con- 
tract, and  in  accordance  with  the  terms 
of  the  specifications.  The  right  is  re- 
served  to  reject  any  or  all  bids. 

Plans  and  specifications  may  be  con- 
sulted and  blank  forms  of  proposal  ob- 
tained at  the  office  of  the  Health  Officer 
of  the  Port  of  New  York.  Rosebank. 
Staten  Island,  and  at  the  office  of  the 
State  Engineer  and  Surveyor,  State 
House,   Albany,  N.   Y. 

Complete  sets  of  plans  and  specifica- 
tions will  be  furnished  prospective  bid- 
ders upon  reasonable  notice  to  and  in 
the  discretion  of  the  State  Engineer  and 
Surveyor,  State  House,  Albany,  N.  ». 
JOSEPH       J.       O'CONNELL,         M.         D.. 

HEALTH    OFFICER,    PORT    OF    NEW 

YORK. 

Dated  Rosebank,  Staten  Island,  N  Y,. 
Sept.   5.    1912. 


Oner  10,000  copitt  of  ihii  book  were  lotd  in  Itn 

than  2  years,  thui  breaking  all  recordt 

for  the  lale  of  a  technical  book. 

HANDBOOK  OF  COST  DATA 

By  HALBERT  P.  QILLETTE,  M.  Am.  Soc.  C.  E. 
Editor  Enqiseeri.ng-Coxtractino 

This  book  was  written  by  an  experienced 
contractor  and  engineer,  and  contains  just  the 
class  of  information  that  men  usually  keep 
carefully  concealed  under  their  hats.  It  has 
over  600  pages  of  actual  records,  showing  the 
detailed  cost  of  doing  various  classes  of  work 
under  different  conditions.  The  entire  book  is 
ruled  wtth  figures  and  facts  that  are  invaluable 
to  anyone  interested  in  contract  work  or  con- 
struction of  any  kind. 

Flexible  leather,  gilt  edges,  622  pages, 
illustrated;  $4.00  net  postpaid 

.  24-page  circular,  giving  information  concern, 
ing   the  contents  of   each  section,  together 
with  sample  pages,  will  be  mailed  FREE. 
Write  For  It. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street        ::       CHICAGO,  ILL. 


STORM   SEWERS. 

Sealed  proposals  will  be  received  by 
the  undersigned  until  ten  o'clock,  a.  xri., 
Tuesday,  September  24,  1912,  at  the  office 
of  the  City  Engineer.  Birmingham,  Ala., 
for  the  construction  of  certain  storm 
sewer  mains  and  branches  thereto,  at  an 
estimated  cost  of  $81,000.00.  Specifica- 
tions may  be  obtained  and  plans  exam- 
ined at  this  office.  Full  set  of  plans  and 
specifications  can  be  obtained  for  $2.00. 
The  right  is  reserved  to  reject  any  or  all 
proposals. 

(Signed)  Walter  &.  Kirkpatrick.  Cit--  En- 
gineer.   Birmingham.   Ala. 


L.  b  ENGINEER  OFFICE,  Loui.-^viUe. 
Ky..  beptember  11,  1912.— Sealed  pro- 
posals for  constructing  Lock  and  Dam 
No.  4.3.  Ohio  River,  near  New  Amster- 
dam, Ind.,  will  be  received  at  this  office 
until  11  a.  m.,  (centra,  time)  October  11. 
1912,  and  then  publicly  opened.  Informa- 
tion on  application.  J.  C.  Oakes.  .Mai. 
Engrs. 


U.  S.  ENGINEER  OFFICE,  Wilming- 
^°,^-.^-p'  -*-"S.  27,  1912.  Sealed  piopos- 
als  for  furnishing  and  delivering  one  cab- 
in gasohne  launch  will  be  received  at  this 
office  until  12  m.,  Sept.  16.  1912,  and  then 
publicly  opened.  Information  on  appli- 
cation.    H.   W.   STICKLE,  Major,   Engrs 


Concrete  Construction 
Methods  and  Costs 

By  HALBERT  P.  GILLETTE 

and 

CHARLES  S.  HILL 

'pHIS  book  is  unique  among  all  the  books  on 
■^  concrete.  It  is  devoted  e.xclusively  to  the 
methods  and  costs  of  concrete  construction 
It  tells  what  an  engineer  or  contractor  needs 
in  estimating  the  cost  and  in  reducing  the  cost 
of  concrete  work,  both  plain  and  reinforced 
The  various  designs  of  forms  and  centers  and 
the  layout  of  plant  for  mi.xing,  conveying  and 
.  placing  concrete,  receive  the  most  complete 
treatment  ever  given  to  these  important 
subjects. 

The  book  should  be  purchased  by  every 
contractor  and  by  every  concrete  foreman  aad 
superintendent,  for  it  is  the  best  "correspond- 
ence school"  on  practical  concrete  construc- 
tion that  has  ever  appeared  in  print. 
Clolh<ix9  inches;  700  pages;  306  illustrations; 
price  $5.00  net,  postpaid 

The  M^ron  C.  Clark  Publiching  Co. 

60S  S.  Dearborn  Street.  CHICAGO,  ILL. 


You  Can  Tell  the  Western  4-Yard 
Dump  Car  by  Its  Special  Features 

It  is  the  strongest  of  its  capacity  made. 

All  castings  are  malleable. 

Box  supports  are  4  heavy  castings. 

Wheels  20  inches  in  diameter,  pressed  onto  a.xles  of 
regular  M.  C.  B.  style,  equipped  with  collars  and 
dust  guards. 

Couplers  are  larger,  broader  and  deeper,  and  sup- 
plied with  a  heavy  yoke-coupler  attachment  to 
steel  draft  beams. 

Pivotal  swing  doors,  and  steep  dumping  angle,  make 
It  dump  easier  and  in  the  shortest  time. 

and  R"o''nw'' Hl°^,ii""i5"^^  ^""y'  ^^'^  "=."^  yo"  °^  °">-  °'her  Dump  Cars 
ySuSkus  ^^  Machmery.    Certainly  we  will  send  it  to  you  if 

Western  Wheeled  Scraper  Co.  ^"S^fV^"^ 
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New  McGraw-Hill  Engineering   Books 


HIGHWAY  ENGINEERS'  HANDBOOK 

By  WILSON  G.  HARGER.  C.E..  First  Asst.  Engineer, 

and 

EDMUND   A.  BONNEY.  Chief  Draftsman.  Div.  No. 

5.  New  York  State  Department  of  Highways. 

493  pages.      4x7.      Flexible  leather,  f. '1.00  (12/6) 

net,  postpaid. 
A  compact  handbook  with  cost  data — specifications — 
tables    of    quantites    and  properties  of  materials    and 
formulae  that  every  road  man  uses. 

It  is  designed  for  use  on  roads  where  from  ?5,000  to 
530,000  per  mile  is  expended. 

SPECIAL  FEATURES 

A  great  variety  of  special  tables.  An  unusually 
complete  set  of  curve  tables  requiring  no  interpolation. 
Tables  of  quantities  of  materials — cement,  fand,  stone, 
binder  filler,  etc..  for  macadam,  concrete,  bnck  and 
other  roads.  Full  and  complete  cost  data  for  estimat- 
ing all  classes  of  roadwork.  Specifications  for  all  classes 
of  work  and  material  employed.  Full  details  of  con- 
struction. Tables  of  earthwork,  macadam,  concrete, 
reinforcement,  oils,  etc 

FREIGHT  TERMINALS  AND  TRAINS 

Including  a  Re\-is.on  of  "Yards  and  Terminals." 

By  JOHN  A.  DROEGE, 

Superintendent  Providence  Division. 

N.  Y.,N.H.  &H.  R.  R.  Co. 

465  pages.    6x9.  208  Illustrations  $5.00  (21s) 

nee,  postpaid. 
Not  on'y  a  complete  reinsion  of  "Yards  and    Ter- 
minals," but  with  a   wider    scope,    and  treatment,  and 
new  material,  it  is,  in  fact,  a  new  book. 

It  covers  freight  transportation  in  all  its  ramifica- 
tions. 

It  is  a  modern  work  full  of  practical  details — with 
data  on  costs,  methods,  records,  equipments,  apparatus, 
etc.,  etc.,  fully  and  carefully  illustrated. 


SEWAGE  DISPOSAL 

By  GEORGE  W.  FULLER 
767  pages.    6x9.  fully  illustrated, 
$6.00  (25s)  net,  postpaid. 
It  gives — principles  and  practice; 
details  on  cost  of  installation  and 
operation;  comparisons  ot  systems 
for  difierent  problems;    the  results 
of  recent  investigation. 

REINFORCED  CONCRETE  BUILDINGS 

By   ERNEST  L.  RANSOME  and 

ALEXIS  SAURBREY 
235  pages.  173  Illustrations,  $2.50 
(10/6)  net,  postpaid, 
"Practical  usefulness"  is  the  key- 
note. It  covers  rational  design, 
patents  and  details  of  practical  con- 
struction. 

CENTRIFUGAL  PUMPING  MACHINERY 

By  CARL  GEORGE  de  LAVAL 
IMpages.  1 70 Illustrations,  $3.00 
(12/6)  net,  postpaid. 
It  g.ves  definite  details  on  design, 
construction,  installation.  It  is  the 
crystallized  experience  of  the  count- 
ry's leading  designer. 

MINE  STRUCTURES 

By  MILOS.KETCHUM 

460  page.  265  Illustrations.  $4.00 

(1 7s)  net,  postpaid. 

Design  and  construction  of  steel, 

reinforced      concrete     and    timber 

structures    for  mines  are    covered. 

It  is  the  first  book  on  the  subject. 

WALLS.  BINS  AND  GRAIN  ELEVATORS 

By  MILOS.  KETCHUM 
Second  Ed..  556  pages.  304  illustra- 
tions. $4.00  (17s)  net.  postpaid. 

The  standard  treatise,  brought 
up  to  date  with  the  latest  material 
and  facts. 


McGraw-Hill    Book    Co.,    239  West   39th  Street,    New  York 


The  March  Issue  Contains: 


ELECTRIC    FURNACE    PRODUCTION    OF    PIO    IRON    AND   PIC   STEUI.,    by    Jos.    W.    Richards. 

Illustrated  paper  and  discussion. 

The  April  Issue  Contains: 

CAPPTV  rnNSinFBATIONS  IN  INDUSTRIAL  ENGINFCRINO,  by  David  S.  Beyer.  An  extensive 
ILr  wi?i  dfsVusI4n  and  b  bliirap^  100  pp.  Contains  43  illustrations  and  valuable  detailed 
safety IpeciSions,conitnictioS  and  operating  rules  for  various  classes  of  equipment. 

RECENT   PRACTICE    IN    REINFORCED    CONCRETE    BRIDGE    BUILDING,    By  J.  A.  Ferguson. 

Illustrated  paper  and  discussion  giving  cost,  data,  etc. 

The  May  Issue  Contains: 

AN  IMPROVED  METHOD  OF  DRMSG  AIR  FOR  BLAST  FURNACES,  by  Bruce  Walter.   Drv  Blast 

Engineer,  Carnegie  Steel  Co.     Illustrated  paper  and  discussion. 
BY-PRODUCT  COKE  OVENS,  by  W.  E.  Hartman.    Paper  and  discussions  with  tabular  data. 

THE  ENGINEER'S  SOCIETY  OF  WESTERN  PENNSYLVANIA 


50  conts  per  copy. 
ELMER  K.  HILES,  Secretary 


S5.00  pet  year. 
2511  Oliver  Building,  PITTSBURGH 


BRIDGE    FOUNDATIONS  IN    THE    COLUMBIA   AND 

WILLAMETTE  RIVERS  NEAR  PORTLAND,  ORE. 

By  Ralph  Modjeski.     Oregon  Society  of  Engineers. 

FLOOD    PROTECTION    FOR    MISSISSIPPI    VALLEY: 

A  SYMPOSIUM 
By  C.  O.  Sherrill,  W.  E.  Knobloch,  A.  Perrilliat,  W.  B.  Gregory, 
A.  M.  Shaw,  S.  F.  Lewis,  F.  M.  Kerr,  Q.  H.  Davis.     Louisiana 
Engineering  Society. 
Journal  of  the  Association  of  Engineering  Societies 

30  cents  per  copy  September,   1912  $3.00  per  annum 

FRED.  BROOKS,  Secretary,  31  Milk  Street  BOSTON,  MASS. 


The  Journal 

OF 

Western  Society 

OF 

Engineers 


is  a  high-grade  monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1,600 
copies  of  each  issue,  ten  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to 
a  high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Journal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
1735  Monadnock  Block,  Chicago. 


You  can  Prove  the  Correctness  of 
Your  Reinforced  Concrete  Designs 

verify  them  quickly  and  without  spe- 
cial technical  training  with 

The  Design  of 

Reinforced  Concrete  Slabs 

Beams  and  Columns 

By  H.  B.  ANDREWS, 
Mem.  Am.  Soc.  C.  E. 

20  large  9x12  inch  pages  of  tables, 
charts  and  text  following  closely  the 
recommendation  of  the  Joint  Com- 
mittee on  Concrete  and  Reinforced 
Concrete,  appointed  by  the  leading 
American  Engineering  Societies  and 
the  calculations  checked  by  Sanford  E. 
Thompson,  Mem.  Am.  Soc.  C.  E. 

This  pamphlet  is  based  on  the  most 
authentic  data  and  the  charts  are  in 
a  simple  form  which  will  be  readily 
understood  and  it  will  be  worth  many 
times  the  price  to  any  designer  of  rein- 
forced concrete.    Price,  postpaid,  S 1 .00. 

H.  B.  ANDREWS, 
166  Devonshire  St.,    Boston,  Mass. 


Proposal  Advertising 

in  Engineering-Contracting  pays, 

Its  news  to  the  contractor  west  of 
Pittsburg  is  at  least  24  hours  fresher 
than  New  York  papers, 

$2.40  an  Inch 
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Engineers  as  Financiers. 

There  is  a  growing  tendency  among  engi- 
neers to  undertake  not  merely  the  design  and 
construction  of  plants  but  the  financial  pro- 
motion of  corporations,  particularly  those 
known  as  "public  service."  Already  there  are 
several  very  large  and  successful  engineering 
organizations  whose  affiliation  with  invest- 
ment brokers  accounts  for  much  of  their  suc- 
cess in  the  engineering  field.  Numerous  smal- 
ler engineering  and  financing  organizations  of 
similar  character  have  been  launched  within 
recent  years,  and  there  is  room  for  many 
more. 

One  of  the  most  successful  schemes  of  this 
sort  is  to  organize  a  large  holding  cornpany 
that  secures  the  stock  of  several  companies  of 
small  or  moderate  size.  The  string  of  plants 
thus  secured  are  managed  by  the_  central  en- 
gineering organization  which  receives  a  small 
percentage  of  the  gross  earnings  for  its  serv- 
ices. In  this  way,  the  services  of  a  highly 
skilled  engineering  organization  are  secured 
for  small  companies  that  would  otherwise  be 
managed  with  little  or  no  engineering  advice. 
Up-to-date  accounting  and  cost  keeping  sys- 
tems are  provided  for  the  group  of  companies 
thus  managed,  and.  since  the  records  are  uni- 
form, the  unit  costs  of  the  diffei;ent  compa- 
nies are  comparable.  This  speedily  leadsto 
the  detection  of  wastes  and  other  inefficiencies, 
and  the  inevitable  tendency  is  to  make  the 
minimum  unit  cost  of  the  best  managed  com- 
pany become  the  average  unit  cost  for  all  the 
companies. 

Holding  companies  of  this  character  do  not 
suppress  competition;  they  create  it,  and  the 
sort  of  competition  they  create  is  not  the  cut- 
throat variety,  for  the  companies  are  not  com- 
peting in  price  cutting  but  in  cost  cutting. 

Engineers  having  executive  ability  and  pow- 
ers of  persuasion  should  find  much  to  attract 
them  in  this  relatively  new  field  of  engineer- 
ing, promoting  and  managing.  The  advent  of 
state  public  utility  commissions  is  highly  fa- 
vorable to  engineers  acting  in  this  triple  ca- 
pacity, for  commission  control  means  the 
speedy  banishment  of  grafting  and  the  inaugu- 
ration of  efficiency  engineering  in  the  man- 
agement  of   public    service   corporations. 


Electricity  in  Construction  Work. 

The  use  of  electric  power  in  construction 
work  is  increasing  at  a  very  slow  rate.  Con- 
tractors have  been  notably  slower  than  men 
engaged  in  other  industries  to  adopt  electricity 
for  power  to  run  machines.  Yet  there  are 
few  industries  to  which  the  electric  motor  is 
better  suited. 

Ten  years  ago,  when  the  first  New  York 
subway  was  built,  contractors  used  steam 
plants  for  operating  compressors.  They  were 
noisy  and  dirty  and  were  a  nuisance  to  the 
neighborhoods  in  which  they  operated.  On 
the  new  subway  and  also  on  the  new  water 
tunnel  now  being  built  it  is  stated  that  more 
than  90  per  cent  of  the  machinery  is  electrical- 
ly driven.  Compressors,  derricks,  hoists,  tram- 
ways, concrete  mi.xers,  pumps  and  other  ma- 
chines are  driven  by  electricity. 

On  smaller  contracts,  the  contractors  have 
been  slow  to  use  motors  because  the  compa- 
nies supplying  current  for  power  purposes 
would  make  no  minimum  rate  for  temporary 
plants ;  because  the  contractors'  mechanics  did 
not  understand  electrical  machinery,  and  be- 
cause of  consequent  delays  in  case  of  break- 
down. 

Electric  power  can  now  be  obtained  in  many 
places,  however,  at  lower  rates  than  steam 
power  generated  on  the  job.  The  contractors 
on  the  larger  jobs  are  employing  it  for  their 
work,  and  have  come  to  employ  electricians 
to  assist  in  determining  whether  electricity 
may  not  be  the  more  economical  power  to  use 
on  given  pieces  of  work. 

One  important  factor  is  lacking  to  aid  con- 
tractors in  determining  the  comparative  cost 
or  various  classes  of  power.  This  is  data  on 
the  amount  of  current  used  by  machines  on 
different  classes  of  work.  Records  of  kilowatt 
hours  consumed  on  different  work  by  such 
machines  as  derricks,  mixers,  hoists,  etc.,  are 
difficult  to  obtain  because  such  records  are 
not  often  kept  separately.  The  ease  with 
which  such  records  might  be  obtained,  how- 
ever, should  lead  to  its  being  done. 

We  urge  our  readers  who  may  have  records 
of  power  consumption  on  construction  ma- 
chinery to  make  these  data  available  for  pub- 
lication.   We  believe  a  wider  knowledge  in  re- 
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gard  to  the  use  of  electric  power  in  construc- 
tion work  will  be  beneficial  to  all. 


Interstate  Highways. 

In  every  eastern  state  there  are  at  least  a 
few  roads  that  serve  less  to  carry  local  ve- 
hicles than  foreign  vehicles.  The  Boston  Post 
Road  from  New  York  City  to  Boston  is  a 
good  example  of  such  a  highway.  Touring 
this  road  in  an  automobile,  the  writer  was 
surprised  at  the  great  number  and  variety  of 
automobile  licenses  to  be  seen.  States  as  far 
west  as  Ohio  were  well  represented  in  num- 
bers of  licenses.  Can  it  be  wondered  that 
many  residents  along  this  road  are  not  par- 
ticularly enthusiastic  about  being  taxed  for  its 
reconstruction  and  maintenance?  Is  it,  in 
fact,  equitable  so  to  tax  them? 

While  we  question  the  desirability  of  fed- 
eral appropriations  for  general  road  building, 
we  are  inclined  to  favor  such  appropriations 
for  those  roads  that  resemble  the  Boston  Post 
Road  in  the  interstate  character  of  their  traf- 
fic. 

A  very  noticeable  feature  of  interstate  roads 
is  the  existence  of  exceptionally  poor  stretches 
of  road  within  the  limits  of  villages  and  often 
within  cities  of  considerable  size.  Probably 
the  main  incentive  for  village  residents  to 
improve  and  maintain  such  a  road  is  the  al- 
most intolerable  dust  nuisance  created  by  mo- 
tor cars  passing  at  a  rather  high  speed.  State 
aid  laws"  relating  to  road  building  often  pro- 
hibit the  extension  of  state  aid  to  roads  with- 
in the  corporate  limits  of  villages  and  cities. 
This  feature  of  such  laws  needs  modification 
even  if  there  shall  never  be  federal  aid  in 
building  highways.  It  should  be  imperative 
that  any  federal  aid  road  law  should  extend 
its  aid  to  the  construction  and  maintenance  of 
the  portions  of  interstate  highways  within 
villages  as  well  as  in  the  country  sections. 

Interstate  turnpikes,  after  the  lapse  of  many 
decades,  have  once  more  become  important, 
and  the  importance  increases  with  every  added 
motor  car,  whether  it  be  for  passenger  or  for 
freight  purposes.  Since  there  can  be  no  in- 
terstate highway  companies  to  build  and  main- 
tain these  interstate  turnpikes,  and  since  both 
the  states  and  the  counties,  as  well  as  the  vil- 
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lages  and  cities,  often  have  insufficient  induce- 
ment to  do  so,  it  would  seem  that  it  becomes 
the  logical  function  of  the  federal  govern- 
ment to  give  financial  aid  to  roads  that  large- 
ly serve  the  people  of  more  than  one  state. 


Municipal      Departments     of      Public 
Works  Should  Adopt  a  Standard 
Form    for    Reporting    Statis- 
tics of  Refuse  Disposal. 

The  experience  of  departments  of  public 
works  in  using  a  standard  form  for  report- 
ing water  works  statistics  has  been  such  that 
the  desirability  of  adopting  a  standard  form 
for  recording  the  statistics  of  municipal  ref- 
use disposal  should  be  apparent  to  all.  For 
reasons  which  we  shall  set  forth  later  on,  a 
standard  form  for  reporting  statistics  of  ref- 
use would  be  of  even  greater  value  than  the 
water  works  forms. 

What  impresses  us  as  an  excellent  form  for 
reporting  the  statistics  of  municipal  refuse 
disposal  was  proposed  recently  by  an  engineer 
who  has  made  a  careful  study  of  the  refuse 
problem.  Elsewhere  in  this  issue  the  form  is 
published  in  full.  We  believe  that  this  is  the 
first  form  ever  prepared  for  reporting  statis- 
tics of  this  character. 

So  far  as  we  know  the  form  now  presented 
has  not  yet  been  adopted  by  any  municipality. 
It  was  presented  before  the  American  Public 
Health  .Association  with  the  suggestion  that 
a  committee  of  the  .Association  be  appointed 
to  undertake  final  revision  of  the  form  pro- 
posed.     Such    a   committee   has   not   yet    been 


appointed.  It  is  hoped  that  one  of  the  re- 
sults of  the  coming  meeting  of  the  association 
will  be  the  appointment  of  such  a  committee. 
In  view  of  the  importance  of  this  matter  the 
editors  urge  that  definite  action  be  taken  on 
the  proposed  form  at  the  coming  meeting. 

Now  that  so  many  municipalities  handle 
their  refuse  as  a  part  of  the  work  of  a  division 
of  the  department  of  public  works,  the  in- 
troduction of  this  standard  form  is  very  timely. 
We  have  remarked  that  the  standard  form  for 
refuse  disposal  statistics  is  even  more  useful 
than  the  familiar  water  works  form.  This 
seems  to  be  true  since  the  number  of  variable 
factors  in  the  refuse  problem  is  less  than  in 
the  water  supply  problem  or  the  sewage  dis- 
posal problem.  There  is  considerable  uniform- 
ity as  to  local  conditions  in  towns  of  equal 
size  and  similar  character  of  population  inso- 
far as  the  refuse  problem  is  concerned.  This 
fact  makes  a  record  of  the  experiences  of 'var- 
ious classes  of  cities  mutually  valuable  and 
helpful  in  selecting  a  method  of  collection  and 
disposal,  and  in  comparing  the  efficiency  and 
economy  of  maintaining  and  operating  the 
systems  adopted. 

When  city  officials  are  told  by  the  city  health 
officer  that  the  city  refuse  must  be  disposed 
of,  and  then  told  by  the  county  health  officer 
that  the  refuse  must  not  be  carried  outside 
the  city  limits  and  disposed  of  in  a  haphazard 
manner,  they  are  confronted  by  the  necessity 
of  selecting  the  methods  of  collection  and  dis- 
posal best  suited  for  their  local  conditions.  The 
study  of  the  experience  in  this  matter  of  other 
cities  of  similar  class  and  character  is  then 
taken  up.    .\s  Mr.  Greeley  states  such  "experi- 


ences are  useful  to  others  chiefly  according 
to  the  care  and  regularity  with  which  they  are 
recorded ;  and  experiences  derived  from  sev- 
eral sources  are  more  useful  if  they  are  re- 
corded with  some  degree  of  uniformity."  If, 
then,  such  records  from  other  cities  are  avail- 
able, they  become  of  considerable  value  to  the 
city  taking  up  the  study  of  the  refuse  dis- 
posal problem  for  the  first  time. 

To  illustrate  the  value  of  properly  recorded 
statistics  let  us  consider  their  use  in  suggest- 
ing a  number  of  cities  to  visit  on  inspection 
trips.  At  present  when  such  a  trip  is  pro- 
posed it  is  not  always  clear  to  the  city  officials 
who  contemplate  such  a  trip,  especially  so  for 
the  smaller  cities,  just  which  nearby  cities  may 
be  visited  to  best  advantage.  If  uniform  rec- 
ords are  available  the  proper  choice  of  cities 
of  fairly  comparable  local  conditions  is  indi- 
cated clearly.  This  matter  is  of  equal  im- 
portance to  the  outside  e.xpert  who  is  called  in 
to  handle  the  city's   refuse  problem. 

However,  it  is  relative  to  matters  of  eco- 
nomic operation  in  which  uniform  statistics 
are  of  the  greatest  value.  Here,  again,  a 
study  of  the  operating  costs  for  fairly  compar- 
able conditions  will  often  indicate  leaks  to 
the  official  in  cliarge.  If  some  of  his  costs 
are  running  higher  than  the  corresponding 
unit  costs  in  similar  systems  in  other  cities,  the 
points  where  special  attention  to  the  cost  of 
operation  is  desirable  are  indicated.  In 
many  cases  a  reduction  in  operating  costs  will 
follow. 

The  proposed  form  is  neither  long  nor  com- 
plicated. Its  application  will  not  be  burden- 
some to  any  department  where  records  of  any 
kind  are  now  kept,  and  it  should  he  adopted. 
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Surveyor's  Land  Measure  Conversion 
Tables. 

Contributed  by  S.  E.  McCaw,  Chief  Deputv  En- 
gineer, Walla  Walla  County,  Wash. 

The  writer  has  made  the  accompanying 
tables.  Tables  I.  and  11.,  for  his  own  use,  and 
offers  them  in  the  belief  that  they  will  prove 
useful  to_  others  who  have  occasion  to  run  over 
old  survey  notes  recorded  in  units  other  than 
those  now  in  use. 


TABLE     I.— REDUCTION     OF     CHAINS 
LINKS   TO  FEET. 
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Link. 

Feet. 

Link. 

Feet. 

1 

6> 

51 

33.66 

T} 

1.32 

52 

34  32 

3 

1.98 

53 

34.98 

4 

2.64 

54 

35.64 

5 

3.30 

ao 

36.30 

6 

3.96 

56 

3B.96 

7 

4.62 

57 

37.62 

8 

5.2S 

58 

3S.28 

9 

5.94 

59 

38.94 

10 

6.60 

60 

39.60 

11 

7.26 

61 

40.26 

12 

7.92 

62 

40.92 

13 

8. 58 

63 

41.58 

14 

9.2 1 

64 

42.24 

15 

9.90 

65 

42.90 

16 

10.56 

66 

43.56 

17 

11.22 

67 

44.22 

18 

11. SS 

12.54 

68 

44.88 

19 

69 

45.54 

20 

13.20 

70 

46.20 

21 

13.86 

71 

46.86 

22 

14.52 

72 

47.52 

23 

15.18 

73 

4S.1S 

24 

15.84 

74 

48.84 

25 

16.50 

49  50 

26 

17.16 

76 

50.16 

27 

17.82 

1S.4S 

50.82 

28 

78 

51.48 

29 

19.14 

79 

52.14 

30 

19.80 

SO 

52.80 

31 

20.46 

81 

,53.46 

32 

21.12 

82 

54.12 

33 

21. 7S 

83 

54.78 

34 

22.44 

84 

55.44 

35 

23.10 

85 

56.10 

36 

23.76 

86 

56.76 

37 

24.42 

87 

57.42 

38 

25.08 

88 

58.08 

39 

25.74 

89 

58.74 

-40 

26.40 

90 

59.40 

41 

27.06 

91 

60.06 

42 

27.72 

92 

60.72 

43 

28.38 

93 

61. 3S 

44 

29.04 

94 

62.04 

45 

29.70 

30..^fi 

9.'i 

62  70 

46 

96 

63.36 

47 

ai.o2 

97 

64.02 

48 

31.68 

98 

64.68 

49 

32.34 

99 

65.34 

,50 33.00 


T.VBLE    1 

1.  — UEni-CTlON    OF 
CHAINS. 

FEET    TO 

Feet. 

Chains. 

Feet. 

Chains. 

1 

...       .0151 

51 

7726 

2 

.030."> 

.^2         

7878 

3 

. . .       .0455 

53 

8030 

4 

. . .       .0606 

54 

8181 

.0758 

55 

8333 

6 

0909 

56 

57     

8484 

.1061 

8o36 

8   

.1212 

58       . .    . 

8787 

9 

...       .1364 

59 

8939 

10 

...        .l.ilS 
...       .1666 
...       .1818 

<;0     

9090 

11 

61 

9241 

12 

62 

9393 

13 

...       .1970 

63 

9545 

14 

...       .2121 

«4..      .. 

9696 

13 

. . .       .227.? 
...       .2424 

65 

9843 

16 

66 

1.0000 

17 

...       .257'; 
...       .2727 

67 

1.015 

18 

68 

1.030 

19 

...       .2879 

69 

1.046 

20 

.3030 

70 

1.061 

21 

...       .3181 
...       .3333 

71     . 

.     1 076 

22 

72 

1.091 

23 

. . .       .3485 

73 

1.106 

24 

...       .363t 

74 

1.121 

25 

.3788 

....    ..     1.136 

26 

. . .       .3939 

76 

1.152 

27 

...       .4091 

77 

1.167 

28 

.424;! 

78 

1.182 

29 

...       .4394 

79 

1.197 

30 

. . .       .4545 

80 

1.212 

31 

.4695 

81 

82 

1.227 

32 

...       .484S 

...       .5000 

.5151 

1.242 

33 

83     

1.258 

34 

84 

85 

1.273 

35 

. . .       .5303 

1.288 

36 

. . .       .5454 

SS 

1.303 

37 

. . .       .5606 

87 

1.318 

38 

. . .       .5757 

88 

1.333 

39 

.5909 

ra 

1.349 

40 

. . .       .6060 

90 

.: 1.364 

41 

...       .6211 

91 

1.379 

42 

. . .       .6363 

92 

1.394 

43 

.6515 

93 ... 

1.409 

44 

...       .6666 

94 

1.424 

45 

...       .681S 

95 

1.439 

46 

. . .       .6969 

96 

1.455 

47 

...       .7121 
.7272 
.7424 
.7575 

97 

1.470 

48 

98 

1  485 

49 

99 

1.500 

50 

Navigating  the  Illinois  and  Michigan 
Canal. — .\  test  shipment  was  made  the  last 
week  in  August,  to  establish  an  all-water 
freight  route  from  La  Salle.  III.,  to  Chicago. 
A  steam  barge  and  towboat.  loaded  with 
Chicago  Portland  CemiiU.  transported  its  car- 
go to  Chicago,  a  distance  of  !)8  miles,  in  four 
days.  The  route  lay  principally  by  the  Illi- 
nois &  Michigan  Canal,  which  has  long  been 
in  disuse. 


High  an   Low   Water   Elevations  and 

the  Various  Datums  Used  on  the 

Upper    Mississippi    River. 

Contributed  by  C.  W.  Durham,  Principal  As- 
sistant and  Engineer,  Upper  Mississippi  River 
Improvement,  Rock  Island,  111. 

The  Mississippi  River  Commission  com- 
pleted its  first  line  of  precise  levels  from  the 
Gulf  of  Mexico  to  St.  Paul  in  1891,  and  the 
Rock  Island  District,  which  extends  from  the 
mouth  of  the  Missouri  River  to  St.  Paul,  and 
which  had  previously  been  using  an  arbitrary 
datum,  at  once  adopted  its  bench  marks  and 
other  elevations.  The  elevations  were  given 
in  feet  above  the  Cairo  datum  plane,  which, 
at  that  time,  was  considered  to  be  21.26  ft. 
below  the  gulf  level  at  P>iloxi.  The  stated 
mean  sea  (or  gulf)  level  at  Biloxi  was  only  a 
preliminary  value,  but  in  1911.  after  a  much 
longer  observation  of  tide  gages,  it  was  fixed 
at  20.434   ft.  above  the  Cairo  datum. 

The  Mempliis  datum  was  adopted  in  1898 
by  the  Commission,  and  is  at  present  used  by 
the  Weather  Rureau.  by  all  the  engineer  dis- 
tricts on  the  Mississippi  River  beiow  the  Mis- 
souri River,  and  by  the  Illinois  and  Missouri 
river  districts.  It  is  also  used  by  the  Missis- 
sippi River  Power  Co.,  and  many  railroads. 
The  Memphis  datum  is  t),652  ft.  below  mean 
level  of  the  gulf  at  Biloxi,  but  for  reducing 
Memphis  datum  values  as  published  by  the 
Commission  for  localities  above  Cairo,  7.3  ft. 
should  be  used  to  correct  error  in  the  original 
levels  between  Memphis  and  Cairo.  The  re- 
lation  now  stands   as   follows : 

Sea   level    0.0 

Memphis   datum —    7.3 

Cairo    datum     —  20.434 

to  which  may  be  added : 

Hennepin    datum     -(-427.476 

St.    Louis    datum -1-413.540 

Chicago   City  datum -1-579.983 

The  above  relations  being  known,  it  is  not 
difficult  to  change  to  sea  level  or  from  one 
datum  to  another. 

We  are  frequently  asked  by  parties  engaged 
in  building  levees  or  establishing  drainage  dis- 
tricts, for  high  and  low  water  elevations,  and 
are  able  to  furnish  the  desired  data  in  Tabic 
I,  all  elevations  being  feet  above  Cairo  datum. 


September  18,  1912. 
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TABLE  I.— HIGH  AND  LOW  WATER  ELE- 
VATIONS OF  MISSISSIPPI  RIVER  FROM 
ST.  PAUL  TO  ALTON  (ABOVE  CAIRO 
DATUM). 

Stand-  Ex- 

Distance  ard  treme 

from  low  high 

St.  Paul.     Locality.  water,  water. 

Miles.  Feet.  Feet. 

O.O  St.    Paul    (Omaha  bridge)...  706.02  725.02 

2.2     St.    Paul    (Sibley   street) 705.11  724.21 

10.3  Newport     700.15  715.35 

27.2     Hastings     690.79  709.50 

29.7     Prescott      689.86  706.S6 

36.0     Smith's   Landing    68S.04  703.98 

50.0     Redwing     685.47  701.39 

56.0  Wacouta  (head  Lake  Pepin)  684.99  699.79 

76.0     Foot  Lake   Pepin    684. S7  699.67 

77.6     Read's   Landing    684.64  700.54 

80.O     Wabasha    681.83  699.17 

88. 0     Alma    676.26  692.51 

98.4  Minneiska     671.01  686.12 

108.2     Fountain    Cltv    665.42  680.75 

115.9  Winona  (C.  &  N.  W.  bridge)  660.27  677.36 

134.5     Dakota    651.70  66S.73 

142.2  La   Crosse    (C.   M.    &    St.    P. 

bridge)    647.76  663.76 

152.1     Brownsville     o42.85  659.16 

162.3  Genoa    637.00  656.02 

169.3  Victory    635.51  654.22 

179.1     Lansing    632.34  651.92 

191.4  Lvnxville     628.79  649.69 

208.0     N.    McGregor    625.33  646. 8S 

218.8     Clayton     622.76  643.69 

22S.D     Guttenberg 618.95  640.23 

236.5  Cassville     615.88  637.47 

251.8     Specht's   Ferry    610.29  631.58 

264.8     E.    Dubuque    605.60  627.26 

279.0     Gordon's  Ferry    601.36  620.76 

288.0  Bellevue     598.72  619.25 

307.3  Savanna     592.72  612.53 

309.1  Sabula     591.81  611.40 

324.7  Fulton      586.90  607.58 

326.8  Clinton    586.43  606.93 

331.2  Albany 585.42  605.38 

342.0  Cordova     583.21  600.68 

348.1  Le    Claire    583.12  596.89 

353.1  Hampton    575.58  590.37 

362.2  Rock    Island   Bridge 562.37  581.77 

382.0     Fairport      554.79  573.40 

390.0  Muscatine    551.28  568.73 

403.4  Port   Louisa    546.98  562.48 

411. 5  New    Boston    544.37  560.54 

417.1  Keithsburg    542.92  557.84 

429.2  Oquawka    537.03  553.05 

441.6  Burlington    Bridge    531.25  548.9.i 

455.2  Dallas    525.67  543.19 

462.7  Ft.   Madison    522.66  539.14 

471.6  Nauvoo     520.44  534.40 

472.3  Montrose    520.44  533.05 

484.0     Keokuk     497.79  517.41 

4SS.0     Warsaw    495.30  514.66 

488.7  Alexandria     495.21  515.06 

494.0     Gregory     492.54  508.91 

506.0  Canton     488.42  505.43 

512.1  La    Grange    484.99  502.09 

520.4  Quincy    Bridge    478.44  498.64 

521.5  Quincy  Landing   478.25  498.20 

539.0     Hannibal   Bridge    469.41  492.18 


635.2     Grafton     424.09     452.85 

639.5     Elsah 423.50     452.06 

651.1     Alton    418.37     446.42 


Panama  Excavation  Estimates  Revised. — 

The  "Canal  Rcconl"  states  tliat  the  estimates 
of  excavation  remaining  to  be  done  after 
Jul.v  1,  li11'2,  in  order  to  complete  the  canal 
show  an  increase  of  10,903,000  cu.  yds.  over 
the  estimate  of  July  1,  1911.  In  the  .A.tlantic 
division  the  increase  is  295,000  cu.  yds.,  chiefly 
to  provide  for  silting  in  the  finished  channel 
not  covered  by  the  estimate  of  July  1,  1911. 
In  the  central  division  an  increase  of  4.615,00(j 


cover  excavation  in  the  canal  prism,  in  the 
locks  and  dams  and  silting  in  the  finished 
channel,  which  has  become  necessary  since  the 
estimate  of  July  1,  1911.  The  remainder^ 
8.794,000  cu.  yds. — is  for  the  newly  begun  ex- 
cavation for  the  drydock,  coaling  station  and 
terminal  at  Balboa. 


An   Example   of   Complex   an(3   Costly 
Form  Work. 

(staff   article.) 
There  are   few   plants  where  more  complex 
form-work   is   demanded  than  in  constructing 


Fig.    1 — Sectional 


Fig.   2 — View   of    Framing   for    Intake    Forms,    Mississippi   River  Power  Plant. 
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577.4 
592.7 
595.7 
613.5 


Louisiana    Bridge    456.77  476.22 

Clarksville     453.42  472.44 

Hamburg    446.37  465.87 

Wild    Wood    Landing 445.74  462.37 

Hastings     435.59  457.04 


Plans    of    Turbine    Intakes     and     Small     Chambers,     Mississippi     River 
Power   Plant,    Keokuk,     la. 


concrete  draft  tubes  for  turbines.  The  ac- 
companying Fig.  1  is  a  plan  of  the  walls  which 
separate  the  intakes  for  the  10,000-hp.  tur- 
]iines  at  the  plant  of  the  Mississippi  River 
Power  Co.  at  Keokuk,  la.,  descriptions  of 
which  have  appeared  in  our  issues  of  May  29 
and  Aug.  14  and  21,  1912.  The  forms  for 
these  walls  are  required,  under  the  conditions, 
to  be  set  very  accurately.  Their  odd  shape 
requires  that  they  be  built  of  wood  and  their 
height  requires  heavy  timber  to  withstand, 
without  movement,  the  pressure  of  the  fresh 
concrete.  The  walls  are  about  '22  ft.  in  height, 
and  vary  from  about  10  ft.  to  nothing  in  width. 
The  forms  are  laid  out  to  a  template  which 
is  marked  out  on  the  concrete  base  upon  which 
the  walls  rest.  Timber  bents  which  act  as 
bracing  between  the  walls  are  framed  in  the 
shop  and  set  up  and  lined  accurately  in  place 
in  the  field  before  the  2-in.  planks  are  nailed 
to  them.  These  2-in.  planks  are  set  vertically 
against  the  curved  wales  which  are  set  against 
the  l)racing  bents,  in  order  that  the  proper 
curve  may  be  more  easily  and  more  accurate- 
ly followed.  The  salvage  of  lumber  from 
these  forms  for  use  in  succeeding  forms  of 
the  same  character  is  very  small,  being  only 
7  per  cent,  owing  to  the  exactness  required 
to  secure  openings  of  calculated  size  and 
smooth  surfaces.  The  view  of  Fig.  2  shows, 
the  timber  braces  set  in  place  in  the  spaces 
occupied  by  the  intake  chambers,  and  the 
forms  for  the  scroll  chamber  around  the  tur- 
bine will  be  seen  partially  completed.  One 
of  the  pit  liners  for  the  15th  turbine  is  shown 
in  the  background  under  the  traveling  crane. 
These  cast  steel  pit  liners  arc  built  into  the 
concrete  which  will  support  them.  They  weigh 
212,000  lbs.  each  and  in  order  to  support  thent 
while  they  were  being  concreted  into  the  struc- 
ture several  concrete  columns  were  built. 
These  are  being  removed  after  the  concrete 


cu.  yds.  is  made  to  provide  for  an  extension 
of  slides  and  changes  in  the  Obispo  diversion. 
The  Pacific  division  has  an  increase  of  11,993,- 
000  cu.  yds.,  of  which  3,199,000  cu.  yds.  are  to 
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which  supports  the  set  liners  permanently,  has 
thoroughly   set. 

Concrete  for  filling  these  forms  is  handled 
from  cars  in  1%-cu.  yd.  buckets  by  traveling 
cranes,  one  of  which  is  shown  in  Fig.  2.  The 
work  is  being  done  by  the  company's  own 
forces  under  direct  supervision  of  Mr.  Hugh 
L.  Cooper,  Vice-President  and  Chief  Engi- 
neer. 


The   Principles   of   Valuing   Industrial 

Properties,  with  Special  Reference 

to    Depreciation    of    Cotton 

Mill  Machinery. 

In  general  every  industry  should  be  revalued 
at  stated  periods.  The  laws  of  some  states  re- 
quire a  revaluation  every  five  years,  or  for 
purposes  of  assessments  or  insurance  every 
seven  years.  In  a  paper  by  Mr.  Henry  K. 
Rowell  in  the  Journal  of  the  .American  Society 
of  Mechanical  Engineers.  September,  1912,  the 
leading  principles  are  laid  down  for  defining 
and  ascertaining  the  value  of  property  for 
various  purposes. 

In  discussing  the  several  kinds  of  values, 
reference  is  made  to  a  number  of  cases  hand- 
ed down  from  the  Supreme  Courts  of  several 
states  and  the  United  States,  and  some  of  the 
cases  establishing  the  precedent  upon  which 
the  rules  of  law  are  founded  may  be  found 
in  Judson's  Taxation,  In  some  cases  the  lan- 
guage used  is  that  of  the  eported  cases  and 
in  others  of  the  textbook.  The  matter  con- 
tained in  the  discussions  of  depreciation  and 
capitalization  is  out  of  the  author's  own  ex- 
perience, with  a  brief  reference  to  the  report 
of  the  Tariff  Board  on  the  worsted  and  wool- 
en industry. 

DEFINITION  OF  TERMS. 

Following  is  a  definition  of  the  terms  used, 
or  referred  to: 

(a)  Cost  of  plant  includes  the  cost  of  the 
materials,  labor,  professional  services  required 
to  produce  the  physical  property,  interest  and 
insurance  during  construction,  and  the  amount 
required    to    put   the    plant    in   operation. 

(b)  Cost  of  operating  includes  Labor,  supplie.s 
and  incidentals  necessary  to  manufacture  the 
product,  but  does  not  include  the  stock  in 
process,  repairs  and  maintenance. 

(c)  Fixed  charges  includes  taxes.  Insurance, 
interest  on   current  liabilities,   and  bonds. 

(d)  Overhead  charges  includes  oversight,  of- 
fice and  counting  room  expenses,  advertising 
and  selling. 

(e)  Depreciation  annuity,  the  sum  set  aside 
as  a  sinking  fund   to   replace  the   plant. 

(f)  Annuity,  the  sum  set  aside  to  discharge 
the  funded  debt  at  the  end  of  a  stated  period. 

(g)  Amortization,  the  annuity  set  aside  as  a 
sinking  fund  to  redeem  the  capital  invested  at 
the  end  of  .a  stated  period.  The  term  refers 
particularly  to  the  death  of  an  industry  from 
its  exhaustion,  as  a  mine  or  quarry.  It  is  not 
depreciation,  although  analogous  to  it.  Depre- 
ciation infers  a  continuance  by  renewals  to  the 
tangible  property.  The  term  amortization  is 
not  again  referred  to  in  the  following  discus- 
sions. 

VALUE    OF   PROPERTY. 

In  determining  the  value  of  property  all  the 
factors  enumerated  enter  into  the  "problem, 
and  each  niust  be  given  its  proper  amount  of 
consideration  and  correct  application  to  bear 
the  test  of  logical  reasoning.  Every  case  of 
appraisal  should  be  approached  with  the  idea 
that  the  results  may  have  to  stand  the  test  of 
the   court. 

Value  does  not  mean  cost,  nor  does  it  nec- 
essarily mean  the  purchase  nor  the  selling 
price.  It  means  the  desirability  or  worth  of 
one  thing  as  compared  with  that  of  another, 
with  reference  to  its  usefulness.  Value  as  de- 
fined by  law  is  measured  in  terms  of  money. 

A  valuable  consideration,  however,  within 
the  meaningof  the  law  may  consist  either  in 
some  right,  interest,  profit  or  benefit  accruing 
to  one  party,  or  some  forbearance,  detriment, 
loss  or  responsibility  given,  suffered  or  under- 
taken by  the  other.  It  is  under  this  definition 
that  a  court  of  equity  would  compel  the  spe- 
cific performance  of  a  contract  where  dam- 
ages would  not  give  adequate  compensation  as 


in  a  case  where  the  thing  contracted  for  is 
specific  and  its  counterpart  cannot  be  pur- 
chased in  the  open  market. 

The  rule  of  law  would  be  to  place  a  value 
upon  the  loss  or  non-performance  of  the  prom- 
ise and  award  the  damages  in  a  payment  of 
money.  Equity  follows  the  law  wherever  pos- 
sible, and  in  a  suit  for  damages  where  com- 
pensation can  be  given  by  the  payment  of  a 
sum  of  money  determined  by  the  value  of  the 
property  in  question,  equity  would  not  grant 
specific  performance,  nor  what  is  termed  a 
payment  in  kind. 

The  theory  of  the  law  is  that  money  as  the 
universally  recognized  medium  of  exchange 
and  measure  of  value,  is  always  acceptable  and 
leaves  the  one  who  rightfully  possesses  it  free 
to  purchase  what  he  wishes  to  satisfy  his  re- 
quirements or  pleasure.  It  is  very  rare,  in- 
deed, that  a  demand  or  pleasure  cannot  be  sat- 
isfied by  the  purchase  of  something  else. 

Another  reason  for  preferring  a  payment  of 
damages  in  money  is  that  upon  the  payment 
of  money  litigation  ceases;  whereas,  if  specific 
performance,  or  payment  in  kind  were  grant- 
ed, the  courts  would  have  the  difficulty  of  en- 
forcing the  specific  performance,  or  payment 
in  kind. 

Payment  in  kind,  in  the  case  of  water  rights, 
has  been  allowed  in  England,  by  act  of  parlia- 
ment. 

T.\X    VALUE. 

Tax  value  is  defined  by  the  courts  and 
stated  by  the  legislators  of  the  several  states 
to  be  the  true  or  fair  cash  value  of  the  prop- 
erty at  the  time  of  assessment.  The  fair  cash 
value  is  the  price  which  a  willing  and  volun- 
tary seller  will  accept  from  a  willing  pur- 
chaser who  has  the  money  to  pay  at  the  time 
of  sale.  In  the  assessments  of  taxes  the  rates 
will  vary  from  nothing  in  the  case  of  exemp- 
tion to  over  $20  per  thousand.  Some  locali- 
ties may  have  a  low  rate  of  valuation  with  a 
low  rate  of  tax,  others  may  have  both  a  high 
rate  of  valuation  with  a  high  rate  of  tax, 
while  others  may  have  a  moderate  rate  for 
both  valuation  and  tax.  There  is  no  violation 
of  the  law  as  long  as  the  rates  are  uniform 
and  equal.  The  United  States  Supreme  Court 
laid  down  the  rule  that  uniform  and  equal 
refers  to  geographical  uniformity  where  the 
rates  operate  generally  throughout  the  United 
States,  and  imifornily  wherever  the  subject  of 
the  tax  is  found.  "The  court  has  declined  to 
define  the  word  equal  as  no  rule  can  be  for- 
mulated to  cover  every  case,  but  upon  the  gen- 
eral question  it  is  said  that  equal  protection  of 
the  law  means  that  no  person  or  class  of  per- 
sons shall  be  denied  the  same  protection  of  the 
laws  enjoyed  by  other  persons  or  other  classes 
of  persons  in  the  same  place  and  in  like  cir- 
cumstances. 

Some  of  the  states  hold  that  equal  and 
uniform  mean  intrinsic  equality  and  uniform- 
ity, which  is  not  apparent  equality  or  uniform- 
ity. The  Supreme  Court  of  Massachusetts 
said  that  a  fair  cash  value  is  irrespective  of 
value  placed  by  the  assessors  upon  similar 
property  in  the  same  city,  the  question  being 
whether  it  had  been  valued  at  more  or  less 
than  its  fair  cash  value,  and  not  relatively 
more  or  less  than  similar  property  of  other 
persons. 

The  amount  of  taxes  assessed  is  usually 
taken  from  about  two-thirds  to  three-quarters 
of  the  full  value  of  the  property,  but  this  is  not 
always  the  case.  While  making  an  appraisal 
recently  the  author  found  that  the  rule  of  the 
locality  was  to  collect  the  amount  of  tax  upon 
80  per  cent  of  the  full  value,  while  the  tax  rate 
was  $18  per  thousand  upon  a  fair  valuation. 

It  is  obviously  immaterial  what  the  basis  of 
valuation  is  if  it  is  uniform  as  to  all  prop- 
erty within  the  territory,  or  as  to  the  class  of 
subjects  upon  which  the  tax  is  laid.  This  is 
recognized  in  the  requirements  of  state  consti- 
tutions that  taxation  shall  be  uniform  upon  the 
same  class  of  subjects  within  the  territorial 
limits  of  the  authority  imposing  it.  Thus,  if 
all  the  property  in  the  state  were  valued  on 
the  same  basis  it  would  be  immaterial  to  the 
individual  ta.x  payer  whether  he  paid  1  per 
cent  on  a  valuation  of  $1,  or  2  per  cent  on  a 
valuation  of  50  cents.  If  there  was  no  general 
property  tax  levied  by  the  state,  based  upon 


valuation,  it  would  make  no  difference  whether 
property  in  one  town  or  county  was  valued  on 
a  higher  basis  than  property  in  another.  But 
within  the  territory  wherein  the  tax  is  levied, 
inequality  of  taxation  results  as  certainlj*  from 
inequality  of  valuation  as  from  inequality  in 
tax  rate.  The  failure  to  recognize  this  funda- 
mental principle  in  taxation  can  result  only  in 
misleading  comparisons. 

It  has  been  held  by  the  courts  that  the  evi- 
dence of  the  valuation  of  other  properties  is 
admissible  as  a  possible  assistance  in  deter- 
mining the  cash  value  of  the  property  in  ques- 
tion, when  the  cash  value  and  not  the  propor- 
tionate value  is  the  point  in  issue. 

Stock  market  quotations  of  the  company's 
securities  may  be  considered  because  the  stock 
and  indebtedness  represent  the  property.  But 
they  are  not  to  be  regarded  as  conclusive 
standards  or  tests  of  value.  In  the  language 
of  the  United  States  Supreme  Court  such 
quotations  represent  the  faith  which  a  pur- 
chaser of  stock  in  such  a  company  has  in  the 
ability  with  which  the  company  will  be  man- 
aged, and  in  the  capacity  to  make  future  earn- 
ings. Whether  it  is  well  or  ill  founded,  is 
but  a  matter  of  opinion.  While  the  value  of 
the  property  is  one  of  the  material  facts. going 
to  make  up  the  market  value  of  the  stock,  it 
is  not  the  sole  one.  Speculation  has  been 
known  to  exercise  a  potent  influence  on  the 
market  price  of  stock.  But  assessors  can  use 
this  as  evidence  of  value. 

Capitalized  net  earnings  as  a  means  to  de- 
termine the  fair  cash  value  of  public  utility, 
or  quasi  public  corporations,  including  the 
stock,  franchise  and  tangible  property,  has 
been  allowed  by  tlie  court.  The  basis  of  the 
valuation  was  taken  as  the  net  earnings  for 
the  year,  which  did  not  appear  to  be  an  excep- 
tional one,  and  capitalized  at  6  per  cent;  this 
ratio  being  adopted  in  a  special  case,  is  the 
rate  adopted  in  states  where  assessments  were 
made  upon  the  basis  of  net  earnings. 

The  court  also  said  that  this  rate  was  less 
than  some  advanced  advocates  of  municipal 
ownership  were  willing  to  guarantee  to  invest- 
ors in  securities  of  this  character,  but  it  was 
deemed  justifiable  by  the  considerations  that 
attended  the  real  investor's  purcliase  of  stock. 
To  the  value  of  the  stock  and  franchises  de- 
termined by  capitalization  of  net  earnings  was 
added  the  value  of  the  tangible  property.  In 
a  case  where  there  were  no  net  earnings,  but 
an  apparent  loss,  the  court  said  there  was  no 
basis  upon  which  to  assess  the  stock  above  the 
value  of  the  tangible  property. 

INSURANCE    VALUE. 

In  cases  of  personal  property  the  measure  of 
damages  for  loss  of  the  insured  property  is  its 
market  value  at  the  time  and  place  where  the 
loss  occurred,  within  the  amount  named  in  the 
policy.  In  the  case  of  damage  to  an  insured 
building,  the  rule  is  indemnification  to  the 
owner,  not  exceeding  the  sum  insured.  The 
question  is  not  what  someone  would  have  paid 
for  the  building,  but  what  amount  will  in- 
demnify the  insured  for  the  loss  sustained. 

Where  goods  are  insured  the  insurer  is 
bound  to  pay  their  value  at  the  time  of  loss, 
where  damaged  only  he  is  bound  to  pay  the 
difference  between  the  value  in  the  sound  and 
damaged  condition.  Market  value,  and  not 
local  or  peculiar  value,  must  control. 

In  the  case  of  the  destruction  of  a  building, 
where  the  policy  is  not  valued,  the  damage 
would  be  the  value  of  the  property  as  it  stood 
upon  the  ground  the  day  it  was  destroyed.  If 
the  building  was  old  and  dilapidated  by  use 
and  decay,  its  value  in  that  condition  should 
be  the  ground  of  recovery.  If  the  policy 
stipulates  that  the  cash  value  of  the  property 
destroyed  or  damaged  shall  not  exceed  the 
cost  of  rebuilding  it.  and  in  case  of  damages 
from  use  or  otherwise  that  a  suitable  deduc- 
tion shall  be  made  from  the  cost  of  repair,  the 
measure  of  damages  is  the  cost  of  repairs,  if 
thereby  the  property  is  rendered  as  valuable 
as  before.  If  less  valuable  than  before,  then 
the  difference  must  be  added  to  the  cost;  if 
more,  valuable,  it  must  be  deducted. 

Under  the  laws  of  Massachusetts,  no  insur- 
ance company  shall  knowingly  issue  any  fire 
insurance  policy  upon  property  within  the 
commonwealth  for  an  amount  which,  with  any 
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existing  insurance  thereon,  exceeds  the  fair 
cash  value  of  the  property,  nor  for  a  longer 
term  than  seven  years.  If  the  buildings  ni- 
sured  against  loss  by  fire  are  totally  destroyed 
by  lire,  the  company  shall  not  be  liable  be- 
yond the  actual  value  of  the  insured  property 
at  the  time  of  the  loss  or  damage. 

FAIR   CASH   VALUE. 

Fair  casli  value  is  defined  as  being  the  price 
a  willing  seller  would  accept  from  a  willing 
purchaser,  without  any  undue  advantage  to 
either  party. 

The  influences  which  affect  the  salable 
values  of  property  are  variable  and  often  com- 
plicated. It  has  been  said  that  differences  be- 
tween assessors  on  questions  of  valuation  of 
the  same  class  of  property  are  no  greater  than 
frequently  arise  bet^veen  witnesses  in  a  trial 
on  qustions  of  value.  There  is  no  certain, 
definite  standard  of  values  exceptincr  that  of 
money  and  standard  marketable  articles.  Many 
influences,  tangible  and  intangible,  affect  the 
salable  value  of  property,  real  and  personal, 
both  in  city  and  country,  so  as  to  make  its 
real_  valuation  a  work  of  great  difficulty,  re- 
sulting in  inevitable  inequalities.  Mere  mistake 
in  judgment  is  no  discrimination. 

The  ^Massachusetts  rule  is  that  the  fair 
cash  value  is  determined  upon  the  basis  of  a 
willing  seller  and  a  willing  purchaser. 

In  New  Jersey  the  rule  has  been  stated  as 
being  the  ordinary  selling  and  buying  price  for 
cash  at  the  time,  irrespective  of  "the  actual 
cost_  of  the  property,  the  amount  it  would 
realize  at  a  public  sale  being  a  good  criterion. 
This  rule  would  seem  to  adinit  of  the  possi- 
bility of  some  undue  advantage  to  the  pur- 
chaser, as  a  public  sale  might  not  alwavs  be  a' 
willing  sale  on  the  part  of  the  vendor.  On  the 
other  hand,  the  reason  for  the  rule  suggesting 
public  sale  as  a  criterion  for  establishing  values 
is  undoubtedly  based  upon  the  possibility  of 
inflating  values  for  some  reasons,  or  discount- 
ing them  for  other  reasons ;  also  for  the  pur- 
pose of  lending  aid  to  a  uniform  and  equal 
basis  of  valuation  on  the  ground  that  the  rec- 
ords of  such  sales  of  propertv  of  the  same 
class,  within  the  territorial  limits,  will  be 
available  to  form  a  standard  of  comparison. 

The  Massachusetts  rule  emploving  the 
words  willing  seller  and  willing  purchaser  im- 
plies the  status  of  equality  between  the  parties 
which  is  not  in  the  nature  of  a  forced  sale.  In 
a  case  where  a  manufacturing  propertv  was 
sold  at  public  auction,  on  account  of  the  own- 
er's personal  wish  to  sell  the  propertv,  there 
is  the  fact  of  a  willing  sale  to  the  purchasers, 
who  paid  about  one-quarter  of  the  appraised 
value  of  the  property,  as  tangible  propertv.  If 
the  sale  had  been  made  under  legal  process,  bv 
order  of  the  court,  it  would  have  been  a  forced 
sale,  even  though  the  purchase  nrice  paid  was 
the  same.  The  price  paid  under  the  circum- 
stances may  be  held  as  not  representing  the 
fair  cash  value.  The  sale  can  be  said  to  more 
closely  resemble  a  sacrifice  by  the  owner. 

COMMERCIAL    VALUE. 

The  commercial  value  is  the  estimated  worth 
of  property  placed  upon  it  as  a  business  propo- 
sition, the  chief  considerations  being  the  earn- 
ing capacity  of  the  plant  and  the  amount  of 
profit  to  be  derived  from  it,  both  present  and 
prospective.  Involved  in  these  considerations 
are  location,  facilities  for  receiving  and  ship- 
ping goods,  available  supply  of  help,  manage- 
ment and  reputation. 

This  value  is  to  be  determined  bv  a  proper 
capitalization  of  the  earnings,  which'for  manu- 
facturing properties  will  fairly  represent  the 
market -value  of  the  property.  It  is  evident 
that,  as  to  the  owners  of  a  prosperous  indus- 
try, the  commercial  value  may  be  above  the 
market  value  of  property  of  the  same  class, 
also  that  some  industry  may  be  below  the 
market  value  of  property  of  the  same  class. 
The  method  of  management  may  have  the 
\veight  of  influence  to  determine  the  commer- 
cial value  in  some  cases,  or  a  peculiarly  favor- 
able market  for  the  product.  These  reasons 
are  largely  of  local  value  rather  than  of  gen- 
eral value.  In  the  case  of  poor  management 
there  is  a  factor  that  can  usually  be  remedied. 
In  the  case  of  a  peculiarly  favorable  market, 
the  influence  of  competition,  or  the  changes  in 


fashion,  will   in   time  level  the  particular   ad- 
vantages accruing  to  the  individual  plant. 

Industries  may  be  so  located  as  to  involve 
the  expenditure  of  a  larger  amount  of  money 
in  the  establishment  of  their  tangible  prop- 
erty than  other  plants  more  favorably  located, 
owing  to  some  particular  advantage  gained  at 
the  time^  of  their  inception.  With  the  advent 
of  new  inventions  and  improved  methods,  the 
reason  for  having  the  plant  in  such  a  locality 
has  passed  away.  Conditions  and  environment 
may  result  in  larger  operating  expenses  reduc- 
ing the  profit.  As  a  business  proposition  the 
value  of  the  tangible  property  can  be  no  great- 
er than  that  of  other  plants  of  the  same  class 
more  favorably  located  and  costing  less;  and 
their  commercial  value  should  be  determined 
by  an  amount  equivalent  to  the  charge  upon 
the  profits  owing  to  the  unfavorable  condi- 
tions. This  is  illustrated  by  many  cases  where 
plants  have  been  located  in  out-of-the-way 
places  to  take  advantage  of  some  water  power. 
With  the  advent  and  increased  use  of  elec- 
tricity, with  the  growth  of  the  plant  beyond 
the  capacity  of  the  water  power,  with  a  grow- 
ing scarcity  of  help,  and  with  a  more  favor- 
able locus  for  producing  the  saine  kind  of 
goods  in  other  places,  these  plants  have  been 
forced  to  suffer  loss  and  prestige. 

In  valuing  industrial  property  for  tax  assess- 
ment, insurance  indemnity  or  for  sale,  the 
commercial  value  is  the  leading  consideration, 
as  upon  it  would  depend  the  attitude  of  the 
purcfiaser  towards  the  seller.  In  determining 
the  value  of  property  upon  the  basis  of  net 
earnings  or  profits  the  amount  to  charge  off 
against  the  tangible  property  would  be  the 
extra  expenses  involved  in  manufacturing  the 
product  that  could  be  saved  if  the  plant  was 
working  under  favorable  circumstances.  This 
would  not  necessarily  affect  the  value  of  the 
collateral  intangible  or  incorporeal  property, 
except  in  so  far  as  the  loss  of  profit  might 
affect  the  sale  of  the  stock,  which  might  also 
be  affected  by  loss  of  profit  due  to  poor  man- 
agement. While  poor  management  may  have 
a  very  material  affect  upon  the  commercial 
value  of  an  industry,  it  is  subject  to  correction, 
and  the  result  of  poor  management  may  be  felt 
for  some  time  after  the  cause  has  been  re- 
moved. It  is  not  inherent  in  the  property  the 
same  as  unfavorable  location,  the  betterment 
of  which  would  mean  the  removal  of  the 
plant. 

In  valuing  the  tangible  property,  its  adapta- 
bility for  other  uses  is  to  be  considered.  This 
involves  the  amount  of  capital  which  must  be 
expended  to  put  the  property  into  a  proper  con- 
dition to  carry  on  the  business  for  which  it 
may  be  purchased.  In  the  event  of  carrying 
on  the  same  class  of  business  the  question  of 
the  economical  organization  of  the  plant,  as 
cornpared  with  other  well  arranged  plants  en- 
tering into  competition  would  be  involved. 

The  uniform  and  equal  valuation  of  textile, 
and  other  industrial  property  and  power  plants 
should  by  this  time  be  well  within  the  range  of 
possibility,  and  no  one  should  be  any  better 
able  to  make  fair  and  unprejudiced  appraisals 
than  the  mechanical  or  industrial  engineer. 
There  is  a  sufficient  amount  of  information  at 
hand  true  to  the  facts  of  cost,  both  for  install- 
ing plants  and  for  operating  them,  covering 
all  classes,  especially  of  the  textile  industries. 
The  engineer,  who  has  made  certain  industries 
a  specialty  in  all  of  the  processes  of  mechan- 
ical organization,  cost  of  establishing,  and  cost 
of  operation,  should  be  better  qualified  than 
any  other  man  to  act  as  an  expert  in  such 
valuations.  He  has  a  broad  field  from  which 
to  gather  his  information  and  a  larger  oppor- 
tunity to  view  the  various  grades  of  the  same 
classes  of  industry.  The  ethics  of  his  pro- 
fession should  lead  him  to  be  an  unprejudiced 
witness  before  the  court.  The  theory  upon 
which  the  expert  witness  is  allowed  to  testify 
is  that  he  can  assist  the  court  to  arrive  at  a 
just  decision  between  the  parties  in  a  contro- 
versy, owing  to  his  superior  knowledge  and 
experiences.  His  evidence  should  be  free  from 
the  taint  of  partisanship,  and  he  should  stand 
before  the  court  in  the  same  attitude  as  an 
attorney,  representing  his  client,  but  serving 
the  court.  The  expert  witness  is  the  only  one 
allowed  to  give  opinion  evidence,  on  the 
theory  of  his  special  oualification. 


No  valuation  can  be  made  without  taking 
into  account  the  depreciation. 

DEPRECIATION. 

Depreciation  is  the  falling  off  in  value. 
Physical  depreciation  refers  particularly  to  the 
lessening  value  of  material  things,  due  to  age 
and  wear,  and  improvements  in  the  mechan- 
ical arts.  Everything  of  substance  has  some 
intrinsic  value,  however  small. 

There  are  several  methods  of  computing  de- 
preciation ;  some  are  represented  diagram- 
rnatically  by  curved  lines,  others  by  straight 
lines,  all  of  which  methods  show  some  vari- 
ations, but  any  method  adopted  may  be  only 
approximately  correct.  Depreciation  begins  at 
once,  however  small,  and  the  actual  process 
will  not  proceed  very  far  before  the  work  of 
iTiaintenance  begins.  "Whatever  the  method  or 
rate  of  computing  the  depreciation,  if  it  is 
sufficient  to  meet  the  conditions  its  relative 
accuracy  is  near  enough  to  the  truth  for  all 
practical  purposes.  Then  it  is  logical  to  uti- 
lize the  simplest  form  of  diagram  to  represent 
the  loss,  which  is  the  straight  line  computed 
on  the  original  cost,  or  the  replacement  cost  if 
new  at  the  time  of  making  a  valuation  of 
property. 

While  it  is  not  the  purpose  to  discuss  the 
several  methods  of  computing  the  depreciation 
here,  as  these  discussions  may  be  read  else- 
where, the  rate  of  depreciation  may  be  briefly 
considered. 

While  the  rate  of  depreciation  will  vary 
with  materials  and  circumstances,  it  may  be 
possible  to  determine  a  fairly  constant  rate  ap- 
plicable to  property  of  the  same  class,  used 
under  similar  conditions  and  subject  to  the 
same  general  care  and  maintenance.  In  the 
case  of  the  Chicago  Union  Traction  Company 
vs.  State  Board  of  Equalization,  114  Fed.  Rep. 
557,  it  was  held  that  an  annual  reduction  equal 
to  6  per  cent  of  the  current  value  of  cars, 
tracks  and  machinery  was  not  excessive  as  the 
allowance   for  current  depreciation. 

In  the  textile  industries,  plants  may  be 
grouped  together  in  classes,  each  class  being 
subject  to  the  same  economic  conditions.  In 
the  cotton  industr.v,  plants  may  be  classified  as 
duck  mills,  course  sheeting  mills  based  on  a 
standard  weight  of  cloth  containing  three 
yards  to  the  pound,  medium  weight  goods 
mills  based  on  a  standard  of  four  yards  of 
cloth  to  the  pound,  print  goods  mills,  making 
goods  for  the  general  household  trade,  and 
fine  goods  mills.  The  mills  of  each  class  enter 
the  market  to  sell  their  product  in  competition 
with  the  other  mills  of  the  same  class.  Each 
mill  of  the  same  class  must  strive  for  the 
highest  efficiency  in  order  to  compete  success- 
fully with  the  others,  and  these  conditions 
have  led  to  a  highly  scientific  development  of 
the  industry.  In  the  woolen  and  worsted 
trade,  the  same  highly  efficient  physical  or- 
ganization is  being  wrought  out,  until  it  seems 
as  if  there  cannot  be  any  very  radical  changes 
in  the  methods  or  .general  types  of  machines 
used  in  the  process  of  manufacture.' 

In  all  mechanical  and  industrial  processes 
the  same  laws  of  growth  and  development  are 
as  potent  as  are  the  laws  of  evolution  in  the 
natural  growth  and  development  of  the 
physical  world.  The  very  nature  of  the  ma- 
terials we  have  had  to  convert  into  a  market- 
able product  for  our  use  has  indicated  the  lines 
of  development  for  the  mechanisms  of  our  in- 
dustrial processes.  Many  improvements  are 
yet  to  be  made  and  perfected. 

One  of  the  most  notable  developments  and 
advancements  in  the  art  in  recent  years  is  the 
advent  and  successful  operation  of  the  steam 
turbine,  and  prior  to  it  the  introduction  and 
development  of  electricity  for  all  purposes. 
One  of  the  greatest  developments  yet  to  come 
is  the  method  of  generating  heat  without  coal. 
A  statement  was  recently  made  that  no  great 
advancement  has  been  made  in  the  cotton 
industry  for  about  40  years.  This  is  a  cause 
for  surprise  and  some  inquiry.  The  period 
from  1870  to  1880  appears  to  mark  the  be- 
ginning in  improved  modern  buildings,  better 
lighted  rooms,  better  fire  resisting  "construc- 
tion, more  economical  arrangements  of  plants 
generallj'.  The  decade  from  1880  to  1890  ap- 
pears to  have  been  the  period  of  increase  of 
the    product    of    machinery   and    of   a   higher 
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TABLE  I.— YEARS  IN  OPERATION  OF  WORSTED   MACHINERY,    BRADFORD   SYSTEM. 

Scouring.       Carding.  Combing.         GUling.        Drawing. 

No.      Pet.      No.      Pet.  No.      Pet.  No.  Pet.        No.  Pet. 

Less   than  5   years 11       16.4       173       26.3  53       14.0  137  IS.o            797  32.9 

5   years  but   less  than  10  years 26       38.8       143       21.7  136       35.8  214  29.0            628  26.0 

10  years  but  less  than   15  years 17       25.3         76       11.5  18         4.7         68  9.2  126  6.2 

15   years  but  less  than  20  years 5         7.5         61         9.3  46       12.1         66  8.9  434  17.9 

20  years  but  less  than  25  years 5         7.5       155       23.3  43       11.3  116  15.7              92  3.8 

25  years  but   less  than  30  years 2         3.0         31         4.7  47       12.4         71  9.6  214  8.y 

30   years   and   over 1         1.5         19         2.9  37         9.7         67  9.1  129  5.3 

Total    machines 67        100       658        100  380        100  757  100       12.500  100 

TABLE  II— YEARS  IN  OPERATION  OF  WORSTED   MACHINERY.    SPINNING  AND   WEAVING. 

I Mules. ,    , Frames. ^  , Looms.* — — ^ 

No.            Pet.  No.  Pet.  No.  Pet. 

Less  than  5   years 92             24.9  273  20.3  4,125  33.4 

5  years  but  less  than  10  years 121             32.7  .i59  41.5  1.244  10.0 

10  years  but  less  than  15  years 12               3.2  109               8.1  2,009  16.3 

15  years  but  less  than  20  years 34               9.2  76               5.6  2,072  16.8 

20  years  but  less  than  25  years 100             27.0  98               7.3  2,053  16.7 

25  years  but  less  than  30  years 11               3.0  116               8.6  396  3.2 

30  years   and   over 0                  0  115               8.6  438  3.6 

Total    machines    370              100  1,346              100  12,337  100 

•Includes  all  looms  for  both  worsted  and  woolen  mills. 


efficiency  of  the  plant  generally.  The  decade 
from  1890  to  1900  appears  to  have  been  the 
time  for  introducing  better  organized  plants, 
of  giving  more  attention  to  the  welfare  of  the 
employes  and  tending  to  raise  the  standard 
of  quality  generally.  The  last  decade  has  wit- 
nessed the  introduction  and  successful  opera- 
tion of  electricity  generally,  better  appointed 
power  plants,  more  efficient  machinerv  and 
buildings,  and  the  study  into  the  question  of 
more  efficient  work  people. 

In  the  decade  from  1870  to  1880  the  average 
speed  of  the  front  roll  of  spinning  frames  on 
print  goods  numbers  was  64  r.p.m,,  the  aver- 
age product  being  about  0.80  lbs.  in  60  hours. 
Today  the  average  speed  of  the  front  roll  for 
the  same  numbers  of  yarn  is  122  r.p.m.,  with 
the  average  product  of  1.14  lljs.  per  spindle 
in  60  hours,  an  average  increase  of  80  per  cent 
per  spindle,  witli  an  inlinitely  better  quality  of 
yarn.  The  product  of  looms  has  increased 
from  an  average  of  about  27  lbs.  per  week  to 
an  average  of  44  lbs.  per  week  on  print  goods. 
Forty  years  ago  the  average  product  per  week 
gross  floor  area  was  about  1  lb.  of  cloth  to 
7.25  sq.  ft.,  while  today  in  modern  mills  the 
average  product  is  about  1  11).  of  cloth  per 
week  to  3..5  sq.  ft.  for  a  week  of  (iO  hours. 
These  results  have  been  calculated  from  the 
records  of  a  number  of  mills  of  the''  earlier 
period  and  compared  with  what  is  seen  in 
practice  today.  The  increased  product  of  ma- 
chinery may  show  a  greater  ratio  than  the  in- 
crease per  square  foot  of  floor  area  for  the 
the  reason  that  in  our  modern  mills  more 
alley  room  is  allowed  around  the  machinery, 
spinning  frames  are  wider  and  built  to  a 
larger  gage  than  in  the  earlier  days,  looms 
are  larger  and  heavier  for  the  same  width  of 
cloth.  There  is  a  saving  in  the  card  room,  as 
the  revolving  flat  cards  used  todav  occupy  less 
room  than  the  double  system  of  flat  top  cards 
used  years  ago,  and  a  large  increase  in  weav- 
ing, due  to  the  use  of  automatic  looms. 

Within  the  last  ten  years  there  have  been 
some  marked  improvements  in  the  building 
of  machinery.  It  is  built  more  strongly,  on 
better  lines,  and  is  more  rugged.  This  is  quite 
apparent  in  the  case  of  some  steam  engines, 
as  compared  with   earlier   types. 

As  to  the  depreciation  rate  to  charge  oft 
against  machinery  in  the  case  of  textile  ma- 
chinery, it  is  a  common  thing  to  find  gi-oups 
of  the  saiue  kind  of  machines  in  a  mill  vary- 


ing in  age  from  fifteen  to  eighteen  years: 
sometimes  one  sees  a  group  of  machines  over 
twenty  years  old,  and  it  is  not  uncommon  to 
see  single  machines  from  thirty-six  to  forty 
years  old.  .\s  a  rule  it  would  be  beneficial  to 
the  organization  to  dispense  with  these  old 
machines.  The  writer  visited  a  mill  some  time 
ago  where  there  were  some  old  roving  frames 
and  was  told  liy  tlie  agent  that  it  was  more 
economical  to  let  the  old  frames  remain  idle 
than  to  try  to  run  them.  It  is  short-sighted 
policy  that  keeps  such  old  machines  out  of  the 
junk  heap. 

By  the  time  spinning  frames  reach  the  age 
of  fifteen  years  they  usually  begin  to  require 
more  extensive  overhauling  than  ordinary  re- 
pairs. The  writer  has  known  frames  of  about 
this  age  to  require  such  thorough  refitting  that 
the  standards  were  about  all  that  was  left  ot 
the  original  machine. 

During  the  recent  investigation  by  the  tariff 
board  appointed  by  the  President  of  the  United 
States,  some  rather  interesting  data  were  ob- 
tained regarding  length  of  time  macliinery  has 
been  used  in  worsted  and  woolen  mills,  not 
necessarily  indicative  of  the  rate  of  deprecia- 
tion of  such  machinery,  although  certain  in- 
ferences may  be  drawn.  Some  of  these  data 
are  given  in  Tables  IV  and  V. 

There  is  nothing  in  any  of  the  tables  given 
to  show  the  age  of  any  of  the  individual  plants 
from  which  these  lists  were  made  up,  so  that 
no  allowance  can  be  made  for  new  industries 
starting  up  within  the  last  ten  years,  but  be- 
tween the  ten  and  twenty  year  period  there  is 
about  the  same  ratio  for  each  period  of  five 
years,  and  after  this  period  the  amount  of 
machinery  that  has  been  in  operation  is  rela- 
tively small. 

From  personal  observation  among  a  large 
number  of  textile  mills  the  average  rate  of  de- 
preciation appears  to  follow  along  these  gen- 
eral lines.  Up  to  about  14  years  of  use  the  ma- 
chinery contains  practically  the  original  parts 
with  which  it  was  furnished,  subject  to  the  or- 
dinary repairs  that  an  economical  mill  will  keep 
up.  Of  course  accidents  or  some  unlooked-for 
event  may  happen  to  a  machine  to  cause  some 
extraordinary  expense.  From  the  tenth  to  the 
fifteenth  year  there  is  likely  to  be  some  very 
general  overhauling  of  the  machinery,  renew- 
al of  vital  parts,  and  perhaps  the  substitution 
of  one  or  more  machines  in  a  group  of  similar 


T.A,BLE  III.— YE-A^RS   IN  OPERATION   OF  WOOLEN   MACHINERY. 

I  Total    machines    

_  n'iiiS";      I Cards ^  , Mules , 

No.  Pet.  No.  Pet. 

Less  than  5   years 40  9.6  47  8.0 

5  years  but  less  than  10   years 62  14.8  204  34.7 

10  years  but  less  than  l.i  years '!S  15.2  14S  24,3 

15  years  but  less  than  20  years 16  3.8  72  12.3 

20  years  but  less  than   2.'.  years 36  8.6  47  8.0 

25  years  but  less  than  30  vears 32  7.6  53  9.0 

30  years   and   over 165  39.4  22  3.7 

433  100  588  100 

TABLE    IV.— REL.A.T10N    BETWEEN    DOMESTIC  AND  FOREIGN  MADE  MACHINERY,   GIVING 
THE    NUMBER    OF    MACHINES    IN    PLANTS    LISTED. 

Country.                              Scourins;.    Cards.     Combs.     Gills.        Drawing.  Spinning.  Looms 

United     States     37                730               57               37                273  017  9.517 

?::ngland    IS                 271             323              210             2,488  1,485  2,713 

Germany     7                  nO             225               90                192  195  107 

France     5                    0              22              32                  36  6               

Total      1)7  1,091  627  369  2,9S9  2,204  11,337 


TABLE     v.— AVERAGE     YEARS     IN     OPERA- 
TION      OF      WORSTED      MACHINERY 
LISTED  IN  TABLES  I  AND  11. 

Average  per 

cent  of  total 

Years   In   operation.  machinery. 

Less   than   5   years 26 

5  years   but   less  than   10    years 29 

10  years  but   less  than    15   years 10 

15  years  but    less  than  20   years 11 

20  years   but   less  than   25    years 13 

25  years  but   less   than  30   years 6 

30  years    and    over 5 


machines.  The  whole  organization  is  toned  up 
generally.  Conditions  will  run  along  for  the 
next  ten  years  or  so  imder  the  ordinary  mill 
care  when  there  begins  to  be  a  very  general 
reorganization  of  the  plant. 

The  inference  might  be  drawn  from  Tables 
I — V  that  the  general,  or  average  depreciation 
may  follow  the  results  shown,  and  this  does 
not  seem  an  unreasonable,  although  it  may  not 
be  the  true  conclusion.  .Assuming  that  the  in- 
ference is  approximately  true,  it  seems  that  a 
depreciation  annuity  of  6  per  cent  on  the  cost 
of  the  machinery  is  not  too  much  to  set  aside 
in  order  to  provide  a  proper  and  conservative 
amount  with  which  to  replace  textile  machin- 
ery. This  would  allow  for  a  partial  replace- 
ment at  the  end  of  the  \h  year  period,  and  a 
general  renewal  of  the  plant  at  the  end  of  2.5 
years.  If  the  plant  is  in  a  good  condition  at 
the  end  of  2.5  years  and  can  continue  to  oper- 
ate for  a  few  years  longer,  the  gain  is  so  much 
greater. 

Industrial  buildings  are  planned  for  certain 
specific  purposes.  The  organization  of  the  plant 
is  first  worked  out.  the  departments  arranged 
tnost  economically,  then  the  walls  and  roof  put 
over  the  whole. 

Under  proper  conditions,  buildings  will  last 
for  hundreds  of  years,  but  with  factory  build- 
ings, the  conditions  are  such  that  it  is  not  ex- 
pected to  have  a  building  last  much  beyond  a 
certain  limited  time,  owing  to  the  change  in 
methods.  It  is  noticeable,  however,  that  the 
buildings  for  manufacturing  purposes  of  re- 
cent years  are  more  substantially  built  than 
they  were  50  years  ago. 

In  looking  over  the  records  of  existing  tex- 
tile industries,  buildings  in  use  which  are  over 
•50  years  old  are  not  very  numerous ;  there  is  a 
larger  number  of  those  40  years  old,  and  a  rap- 
idly increasing  number  in  comparison  as  the 
age  diminishes.  The  old  buildings  are  wholly 
unsuited  for  modern  practice.  In  fact,  many 
buildings  built  25  years  ago  are  not  suitable 
for  a  proper  arrangement  of  modern  machin- 
ery. 

With  more  rugged  and  better  built  machin- 
ery and  stronger  and  better  made  buildings  it 
is  possible  that  the  depreciation  will  not  be  so 
rapid  as  it  has  been  in  the  past.  To  a  very 
large  extent  depreciation  is  due  more  to  rapid 
advance  in  the  mechanical  arts  than  to  age 
and  wear.  The  proper  maintenance  of  a  plant 
can  retard  the  depreciation  due  to  age  and 
wear  very  materially.  Depreciation  due  to  ad- 
vance in  the  arts  is.  in  the  author's  opinion, 
one  of  the  essential  factors  to  be  considered 
in  the  use  of  reinforced  concrete  buildings,  as 
this  type  of  building  is  not  so  readily  adapted 
to  be  modified  or  changed  over  to  meet  new 
conditions  as  is  the  regular  mill  construction 
type.  It  mav  be,  however,  that  radical  changes 
are  not  so  likely  to  come  in  the  future  as  they 
have  been  in  the  past,  but  this  seems  a  short- 
sighted view. 

In  depreciating  factory  buildings,  a  rate  of 
about  2  per  cent  a  year  does  not  seem  exces- 
sive, compared  with  the  useful  life  of  the  old- 
er type  of  building,  while  about  1  pei^  cent  a 
year  may  be  large  enough  to  allow  for  the  de- 
preciation of  the  modern  buildings. 

In  making  up  valuations  of  textile  plants  the 
physical  depreciation  for  the  preparatory, 
spinning  and  weaving  machinery  should  be 
taken  at  about  4  per  cent  a  year,  while  for 
dye-house  and  wet-finishing  machinery  the 
wooden  parts  of  machinery  have  to  be  entire- 
ly renewed  on  an  average  of  every  five  years 
so  that  the  depreciation  on  these  machines 
after  three  years  is  very  nearly  a  constant 
rate  for  a  going  concern,  and  can  be  taken  at 
about  25  per  cent  of  the  replacement  cost. 
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TABLE      VI.— FACTORS      IN      DETERMINING 
RATE  OF  CAPITALIZATION. 

Percentage 
Annuities.  of  Contributions. 

1  Buildings    depreciated    at    2% 

a    year    0.25       0.25       0.25 

2  Machinery  depreciated  at  4% 

a    year    1.50       

3  Machinei-y  depreciated  at  5% 

a    year    2.10       

4  Machinery  depreciated  at  69'c 

a    year    2.65 

6  Annuity   to   discharge  funded 

debt,    say    1.12       1.12       1.12 

6  Fair   net   profit 10.00     10.00     10.00 

Total     12. S7     13.47     14.02 


CAPITALIZATION. 

To  capitalize  is  to  convert  an  inco'me,  an- 
nuity, etc.,  into  a  single  payment  or  an  equiva- 
lent capital  sum. 

Under  the  subject  of  capitalization  we  must 
take  into  account  what  is  included  in  the  fixed 
charges  on  the  plant.  It  is  a  very  easy  thing 
in  handling  capitalized  values  not  to  include 
some  element  in  the  calculations  that  belongs 
there  and  so  raise  false  values,  or  vice  versa. 

The  fixed  charges  usual'  include  taxes,  in- 
surance and  interest  on  current  liabilities.  The 
factors  subject  to  capitalization  are  the  annui- 
ties for  depreciation,  the  annuities  to  discharge 
the  funded  debt  and  a  fair  profit  to  be  derived 
from  the  enterprise. 

The  rate  of  capitalization  is  not  always  easily 
determined  and  may  vary  under  varying  cir- 
cumstances for  the  same  class  of  property. 

In  making  up  the  commercial  valuation  of 
the  railway  operating  property  of  the  United 
States  in  1004  the  rates  of  capitalization  vary 
from  about  3%  per  cent  to  about  10  per  cent 
based  on  the  net  earnings  of  the  railroads, 
and  the  total  of  these  capital  amounts  repre- 
sented the  wealth  of  the  railroad  property  in 
this  country  at  that  time.  The  whole  subject 
is  discussed  in  Bulletin  21,  Bureau  of  the  Cen- 
sus. 

In  determining  the  rate  of  capitalization  of 
values  for  industrial  properties,  Table  VI 
shows  the  factors  which  mav  be  taken.  The 
table  is  based  on  the  assumption  that  the  eco- 
noiTiic  life  of  buildings  is  50  years,  and  that 
the  annuities  are  invested  to  earn  a  return  of 
4  per  cent  compound  interest,  the  buildings 
being  about  three-eighths  and  the  machinery 
about  five-eighths  of  the  cost  of  the  tangible 
property. 

As  the  plant  grows  old  and  improvements 
are  made  in  methods  and  efficiency  the  net 
profit  will  decrease.  Assuming  this  decrease 
to  follow  at  about  the  same  rate  as  the  aver- 
age physical  depreciation  of  the  property,  there 
will  come  a  time  when  it  will  cease,  unless 
proper  precaution  is  taken  to  provide  a  fund 
large  enough  to  maintain  the  property  by  re- 
newals from  time  to  time:  and  the  time  will 
alwa^'s  come  when  some  general  reorganizing 
and  renewals  are  necessary.  It  seems  justifi- 
able to  take  the  depreciation  fund  at  6  per 
cent  per  year  of  the  cost  for  textile  machin- 
ery, and  following  similar  periods  of  useful- 
ness to  allow  for  not  only  the  renewals  which 
must  be  provided  for  in  due  course,  but  for 
renewals  due  to  improved  and  more  econom- 
ical machinery. 

A  gi'oss  income  of  "20  per  cent  should  be  con- 
servatively assured  from  a  new  industry  not 
only  to  cover  the  annuity  charges  and  the  profit 
expected  to  be  realized  from  year  to  year,  but 
also  the  extra  expenses  of  establishing  the 
plant  and  the  risk  involved  in  floating  the  en- 
terprise. 

In  capitalizing  values  the  rate  of  10  per  cent 
is  often  used.  If  this  includes  the  annuity 
charges  for  depreciation,  then  the  allowance 
for  the  net  profit  is  only  about  .5  per  cent.  Tf 
it  is  assumed  to  include  the  net  profit  only,  it 
is  a  more  conservative  assumption. 

The  method  of  capitalizing  a  possible  sav- 
ing to  an  industry  to  determine  comparative 
values  is  often  not  correct,  as  the  capitalized 
values  lead  to  exaggerated  conclusions  which 
are  wrong.  What  percentage  of  saving  could 
be  effected  by  comparing  the  costs  of  installa- 
tion and  operation  between  two  processes 
should  be  ascertained,  and  the  values  then  de- 
termined from  the  cost  of  installation.  If  the 
saving  amounted   to   l.j  per  cent,   the  cost   of 


making  a  change  would  be  considered  justifi- 
able; if  to  10  per  cent,  the  cost  of  making  the 
change  would  not  be  considered  justifiable,  ex- 
cept as  modified  by  the  ciuestion  of  necessity, 
as  by  the  renewal  of  an  old  plant  under  similar 
conditions.  A  saving  of  10  per  cent  might 
warrant  a  change  in  methods.  Thus  in  ascer- 
taining comparative  values  by  the  method  of 
capitalizing  possible  savings,  it  would  seem  as 
logical  to  use  a  rate  of  13  per  cent  on  the  basis 
of  the  above  reasoning. 

A  low  rate  of  capitalization  may  lead  to  ex- 
aggerated and  wrong  conclusions.  It  is  eas_v 
to  mistake  the  principle  involved,  and  rate  the 
value  of  tangible  property  on  the  negative  side 
of  the  equation.  A  small  variation  in  the  rate 
results  in  large  variations  in  the  values.  The 
values  for  tangible  property  should  always  ap- 
pear on  the  positive  side,  as  all  material  prop- 
erty has  some  intrinsic  value,  however  small. 

As  an  example  of  this  principle  we  will  as- 
sume a  cotton  mill  equipped  with  500  auto- 
matic looms  and  500  plain  looms.  The  plant 
is  making  a  class  of  goods  where  automatic 
looms  can  be  used  to  advantage.  The  product 
of  the  automatic  looms  is  about  45  lbs.  of 
cloth  per  week  per  loom,  that  of  the  plain 
looms  about  40  lbs.  of  cloth  per  week  per  loom, 
or  say  about  1,000,000  lbs.  per  year  for  the  500 
plain  looms. 

By  using  444  automatic  looms  in  place  of 
the  500  plain  looms  a  net  saving  of  about  1% 
cents  per  lb.  of  product  can  be  made,  or  a 
total  yearly  saving  of  1,000,000 X0.0r2.5=$12.- 
500.  The  cost  of  444  automatic  looms  at  $168 
each,  including  installation,  would  be  $74,592, 
and  if  we  allow  a  salvage  value  of  $10  per 
loom  for  the  plain  looms  the  net  cost  of  in- 
stalling the  autoiTiatic  looms  would  be  $69,592. 
A  yearly  saving  of  $12,500  would  be  about  18 
per  cent  of  the  cost  of  installing  automatic 
looms,  so  that  the  mill  would  be  warranted  in 
making  the  change. 

The  replacement  cost  of  500  plain  looms,  if 
new,  would  be  about  $30,000.  If  we  capitalize 
the  saving  of  $12,500  in  favor  of  automatic 
looms  at  the  rate  of  15  per  cent,  the  capital 
value  equals  $83,333.  We  have  already  allowed 
a  salvage  value  of  $5,000  for  tlie  plain  looms 
so  it  is  evident  that  the  only  value  of  the  cap- 
italized saving  in  favor  of  autoinatic  looms  to 
be  applied  to  the  plain  looms  is  an  amount  hav- 
ing the  positive  value  of  $5,000. 

Again,  assume  that  the  cost  of  installing  the 
automatic  looms  is  $74,592.  The  replacement 
cost  of  the  plain  looms  if  new  is  about  $30,000, 
which  depreciated  for  age  and  wear  is  at  pres- 
ent $5,000,  with  no  rebate  by  the  loom  coni- 
pan\'  as  an  inducement  for  taking  these  looms 
out  and  replacing  them  with  automatic  looms. 
The  gross  cost  chargeable  to  installing  auto- 
matic looms  would  be  about  $79,592,  including 
the  value  of  the  plain  loom,  and  a  yearly  sav- 
ing of  $12,500  would  be  about  16  per  cent  of 
this  cost  in  favor  of  automatic  looms,  which 
indicates  that  the  investment  would  be  war- 
ranted. 

With  reference  to  the  commercial  value  of 
the  plain  looms,  the  capital  value  of  the  sav- 
ing that  could  be  made  by  using  automatic 
looms  can  not  be  applied  to  reduce  the  value 
of  the  plain  looms  by  an  amount  equal  to  more 
than  their  depreciated  replacement  cost,  as  a 
positive  value,  or  $5,000. 

One  of  the  hardest  experiences  is  to  recup- 
erate an  old  plant  after  it  has  been  allowed  to 
reach  such  a  state  of  physical  depreciation  as 
to  become  profitless,  and  there  has  been  no  de- 
preciation fimd  provided  to  take  care  of  future 
contingencies.  Such  conditions  are  probably 
more  likely  to  occur  in  privately  owned  in- 
dustries than  in  corporations.  There  are  num- 
bers of  cases  where  plants  in  such  a  condition 
have  been  taken  over  and  operated,  but  this 
means  the  sinking  of  new  capital. 

A  case  coming  under  the  author's  observa- 
tion is  that  of  an  old  mill  which  had  reached 
the  limit  of  its  usefulness  as  a  producer.  Un- 
der a  proper  management,  the  old  buildings 
were  replaced  by  a  substantial  modern  mill. 
During  a  period  of  depression  the  conclusions 
as  to  the  wisdom  of  building  a  new  luill  were 
that  with  the  old  buildings  the  plant  would 
have  been  forced  to  close,  owing  to  the  stress 


of  circumstances.  The  light  was  so  much  bet- 
ter in  the  new  mill  that  the  goods  formerly 
passing  as  first  quality  in  the  old  mill  were  not 
equal  to  the  second  quality  in  the  new  mill. 
Owing  to  trade  conditions,  it  had  been  neces- 
sary to  cut  wages  of  the  operatives  twice,  yet 
with  the  reduced  wages  the  best  operatives 
were  able  to  earn  more  money  in  the  new 
mill  than  they  had  been  able  to  earn  in  the  old 
mill  before  any  reduction  in  wages  had  been 
made. 

METHOD    OF    VALUING   A    PLANT. 

In  the  event  of  making  a  valuation  of  prop- 
erty, the  first  essential  thing  is  for  the  ap- 
praiser to  go  over  the  property  as  a  whole,  to 
see  how  the  plant  is  arranged,  and  how  the 
arrangement  compares  with  other  plants  mak- 
ing the  same  general  kind  of  manufactured 
product.  This  survey  will  usually  disclose  any 
special  features  that  may  be  unfavorable  to  a 
more  economical  arrangement,  or  where  certain 
alterations  might  be  made  with  benefit  to  the 
plant,  as  the  organization  and  arrangement 
should  be  considered  one  of  the  vital  features 
in  ascertaining  values. 

It  is  not  enough  to  say  that  the  phj'sical 
property  of  an  industry  can  be  replaced  for  a 
certain  sum  of  money,  or  that  it  cost  a  cer- 
tain amount  and  is  to  be  valued  at  a  certain 
other  sum  of  money  after  allowing  for  a  cer- 
tain depreciation  due  to  age,  wear,  obsoles- 
cence, etc. .  An  investigation  must  be  made  into 
the  working  of  the  plant,  comparing  it  with 
other  plants  in  competition  with  it.  Its  loca- 
tion must  also  be  considered. 

Any  extra  cost  of  operation  that  can  be 
eliminated  by  a  proper  reorganization  must  be 
accounted  for  and  set  off  against  the  value. 
Sometimes  the  cost  of  reorganizing  a  portion 
of  the  plant  is  greater  than  the  expense  of 
making  the  change  would  warrant,  but  the 
poor  feature  will  remain  nevertheless  a  detri- 
ment to  the  plant  and  affect  the  value. 

Inventories  of  property  can  be  given  by  the 
owners  of  the  plant,  but  these  inventories 
should  always  be  checked  up  by  a  person  fa- 
miliar with  the  business,  who  knows  the  pro- 
cess of  manufacturing  the  goods  produced,  the 
machine  used  in  each  process,  and  how  they 
should  be  arranged  in  each  department,  and 
who  is  capable  of  taking  a  birdseve  view  of 
the  whole  property  and  seeing  it  as  a  working 
whole,  as  well  as  segregating  the  several  parts. 

For  this  reason  the  engineer  who  is  familiar 
with  certain  lines  of  industry  is  better  able  in 
general  to  take  an  unprejudiced  as  well  as  a 
more  comprehensive  view  of  the  subject,  ow- 
ing to  his  wider  experience  and  more  special 
knowledge  of  engineering  than  a  person  en- 
gaged in  commercial  lines. 


The  Transit  as  an  Improvised  Tunnel 
Instrument. 

Contributed      by      G.      W.      McDougal,      Kansas 
City,  Kan. 

There  is  a  special  instrument  already  on 
the  market  for  measuring  the  cross-section 
of  tunnels.  However,  for  short  tunnels  few 
railroads  are  accustomed  to  furnish  it,  leav- 
ing the  engineer  in  charge  to  measure  his 
tunnels  as  best  he  can.  On  Tunnel  No.  3, 
of  the  Idaho  Northern  Ry.,  the  regular  tran- 
sit with  a  vertical  arc  was  converted  into 
what  answered  for  a  "Tunnel  Instrument,"  by 
simply  attaching  a  narrow  piece  of  a  wooden 
straight-edge  3  ft.  long,  to  the  lower  part 
of  the  barrel  of  the  telescope  and  making  it 
parallel   with   the  line  of  sight  of  the  transit. 

When  the  vertical  angle  becomes  too  great 
to  ijcrmit  looking  through  the  transit  itself, 
the  tape  is  stretclTed  tight  from  the  point  in 
the  tunnel  roof  to  the  axis  of  the  transit. 
The  three  feet  straight-edge  brought  parallel 
to  the  tape  will,  to  all  practical  purposes,  set 
the  transit  on  the  line  of  sight  for  the  point 
in  the  roof,  enabling  the  correct  vertical  angle 
to  be  read.  The  vertical  angle  and  distance 
for  each  consecutive  point  enables  the  area 
of  the  resulting  triangles  (and  consequently 
the  entire  cross-section  of  the  tunnel)  to  be 
calculated   direct. 


316 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.    No.  12. 


EARTH       AND        ROCK        SECTION 


Reinforced  Concrete  Barges  for  Sludge  Canal  was  designed  by  L.  G.  Mouchel  &  Par-  sion  or  other  accidental  injury.     It  is  also  as- 

P,,mr>=     M:.n<-Vi»=tpr  «;hir.   Panal  "^'^^'  London,  England,  the  agents  in  England  sumed  that  the  barge  will  effectually  resist  se- 

I'umps,   raancnester  bnip   canal.  ^j  j^e  Hennebique  "System."     Mr.  W.   Noble  rious  damage  by  collisions,  in  view  of  the  re- 

A   pump   barge   of   reinforced   concrete   has  Twelvetrees,  the  well  known  English  author-  suits  of  collisions  at  the  Purfleet  Jetty      .^n- 

recently   been   put   in   service   on   the   mainte-  ity  on  reinforced  concrete,  describes  the  barge  other  point   in  connection  with  the  safety  of 


Fig.   1 — General    Plan   and    Longitudinal   Section    of    Reinforced    Concrete    Barge  for    the    Manchester   Ship   Canal. 

nance  work  of  the  Manchester  Ship  Canal.     In       in    "Engineering"    for    June    14,    1912.      The  the  pontoon   is  tliat  it  is  divided  transversely 

its  purpose  this  barge  does  not  differ  substan-       reasons  in  planning  the  adoption  of  reinforced  by  four  watertight  bulkheads  and  longitudinal- 

tially  from  those  built  for  the  Panama  Canal      concrete  instead  of  steel,  he  states,  were  the  ly  by  two  watertight  bulkheads,  one  on  each 


Fig.    2 — Transverse    Sections    of    Reinforced    Concrete      Barge,      Manchester     Ship      Canal. 


work  and  described  in  our  issue  of  M'arch  1. 
1912.  The  Panama  barges  were  designed  by 
the  canal  engineers;  that  for  the  Manchester 


lower  initial  cost;  the  elimination  of  mainte- 
nance charges,  and  the  readiness  with  which 
repairs  could  be   made  in  the  event  of  coUi- 


side  of  the  engine  room,  and  by  three  similar 
bulkheads  elsewhere.  The  security  afforded  by 
the  watertight  compartments  may  be  realized 
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by  examination  of  the  accompanying  illustra- 
tions. 

The  pontoon  is  100  ft.  long  by  28  ft.  wide 
by  8  ft.  6  ins.  deep  from  the  keel  to  the  main 
deck,  and  will  draw  6Vz  ft.  of  water  when 
fully  loaded.  By  reference  to  Fig.  1  beginning 
at  the  left,  the  first  compartments,  entered  by 
hatches  from  the  main  deck,  are  devoted  to 
the  storage  of  ropes  and  sundry  requisites. 
The  watertight  compartments  here  and  else- 
where in  the  vessel  are  accessible  by  means  of 
circular  manholes  wliich  are  shown  in  the 
plan.  The  next  compartment  is  occupied  by 
the  coal  storage  bunkers,  with  sloping  floor, 
the  stokehold,  and  a  steam  boiler.  The  bun- 
kers provide  a  storage  capacity  of  4-0  tons, 
the  floor  of  the  stokehold  is  covered  with  %- 
in.  checkered  steel-plate,  and  the  boiler,  which 
is  of  the  Scotch  marine  type,  measures  13  ft. 
8  ins.  in  diameter  by  10  ft.  6  ins.  long,  and  its 
load  of  58  tons  will  rest  on  the  three  founda- 
tion-cradles shown  in  Fig.  2. 

Over  the  next  two  compartments  is  built  an 


the  exterior  from  accidental  abrasion,  and 
also  for  the  protection  of  other  vessels  that 
may  come  in  contact  with  the  pontoon,  the 
sides  and  ends  of  the  latter  are  fitted  with 
two  parallel  lines  of  horizontal  timber  fen- 
ders connected  by  vertical  timbers  at  intervals, 
all  of  these  being  6  ins.  thick,  and  secured  in 
place  by  bolts  molded  into  the  concrete,  and 
projecting  after  reinoval  of  the  timber. 

The  longitudinal  and  transverse  sections  in 
Figs.  1  and  2  convey  a  good  idea  of  the  hull 
and  the  various  watertight  compartments.  The 
outer  shell  is  3  ins.  thick,  except  beneath  the 
coal-bunkers  and  boiler-room,  where  tlie  thick- 
ness is  increased  to  4  ins.  The  interior  bulk- 
heads are  3%  ins.  thick,  the  main  deck  is  3 
ins.  thick,  and  the  upper  deck  4  ins.  thick. 
These  dimensions  refer  merely  to  the  slab  con- 
struction corresponding  to  plates  in  steelwork, 
the  framing  of  the  vessel,  including  beams, 
columns,  counterforts,  knee-braces,  and  brac- 
ings as  required. 

On  Aug.  1,  1911,  the  site  for  the  construc- 


Fig.  1 — View  of  Electric  Excavator  Used  on    the    Construction    of  the    Passenger   Subways 

of   Buenos   Aires,   Argentine, 


upper  deck  with  foundations  for  a  compound 
vertical  steam  engine,  condenser,  three  centri- 
fugal pumps,  and  three  steam  winches,  with 
various  necessary  auxiliaries,  the  mechanical 
plant  weighing  about  43  tons,  and  as  the  great- 
er part  of  this  load  is  at  one  side  of  the  pon- 
toon, it  will  be  counterbalanced  by  water  bal- 
last in  the  watertight  compartments  on  the 
opposite  side  of  the  vessel.  The  forward 
compartments  provide  space  for  additional  wa- 
ter ballast  as  a  counterbalance  to  the  weight 
of  the  steam  boiler  and  coal  in  the  bunkers. 
It  will  also  be  gathered  from  the  foregoing 
description  that  the  numerous  watertight  com- 
partments and  tlie  powerful  pumps  at  com- 
mand provide  ready  means  of  trimming  the 
vessel  to  suit  any  condition  that  may  arise. 

Figure  1  shows  the  two  r2-in.  square  bol- 
lards, one  at  each  end  of  the  pontoon,  con- 
structed in  the  form  of  a  stout  post  seated 
after  the  fashion  of  a  mast  and  firmly  stayed 
by  the  main  decking.  These  bollards  are  for 
the  attachment  of  towing  cables,  steel  bollards 
of  the  customary  form  for  mooring  purposes 
being  provided  at  convenient  points  along  the 
sides  of  the   main   deck.     In  order  to  protect 


tion  of  the  pontoon  was  selected.  Three  days 
later  preliminary  works  were  commenced  on 
the  site  by  men  under  the  direction  of  a  fore- 
man, and  on  August  14  timbering  was  started 
for  the  foundation  of  the  vessel.  Supplies  of 
cement,  sand,  and  washed  granite  broken  to 
%-in.  gage  were  received  by  the  contractors 
during  the  first  week  in  September,  and  on 
Oct.  4  a  commencement  was  made  on  the  work 
of  fishtailing  the  steel  bars  received  on  the 
same  day.  In  the  meantime  good  progress 
had  been  made  in  the  erection  of  titnbering, 
and  on  Oct.  18  the  contractors  began  to  place 
the  reinforcement  in  position  ready  for  the 
concreting  started  on  Nov.  1.  On  the  23rd  of 
the  same  month  the  beams  in  the  bottom  were 
finished  and  the  bulkheads  were  begun.  Four 
days  later  timbering  for  the  main  deck  was 
commenced  .it  one  end  of  the  pontoon,  all  the 
bulkheads  having  been  completed  to  main- 
deck  level  by  Dec.  16.  and  the  work  of  strip- 
ping the  forms  from  the  bulkheads  was  started 
two  days  later. 

On  Jan.  2,  1912,  the  contractors  commenced 
to  concrete  the  main  deck,  which  was  finished 
before  the  end  of  the  month,  vi'ith  the  excep- 


tion of  one  bay  where  work  had  been  stopped 
by  severe  frost.  On  Feb.  6  the  upper  deck 
columns  were  started,  and  by  March  9  all  the 
ferro-concrete  work  was  finally  completed. 
The  timbering  for  the  engine  and  machinery 
beds  was  next  taken  in  hand,  the  concrete  for 
these  having  been  finished  on  March  16.  On 
.\pril  9  a  commencement  was  made  in  the  op- 
erations of  testing  the  various  watertight  com- 
partments, and  of  preparing  timbers  for 
launching  the  pontoon.  On  May  6  the  con- 
tractors began  to  fix  the  timber  fendering  out- 
side the  hull,  and  on  the  13th  of  the  same 
month  twelve  watertight  compartments  had 
been  tested  and  approved,  six  being  then  full 
of  water,  and  two  remaining  to  be  filled.  It 
may  be  added  that  operations  were  delayed 
considerably  by  the  coal  strike. 

Suitable  provision  will  be  made  for  protect- 
ing the  machinery  on  the  upper  deck,  and  for 
shelter,  by  the  erection  of  deck-houses,  which 
do  not  come  within  the  scope  of  the  contract 
for  the  concrete  work. 

The  dredges  in  regular  operation  discharge 
into  hopper  barges,  by  which  the  sluJge  is 
transported  to  points  where  arrangements  have 
been  made  for  its  disposal.  The  new  pon- 
toon has  been  built  for  the  purpose  of  enabling 
dredged  material  to  be  deposited  on  low-lying 
land  anywhere  along  either  bank  of  the  ship 
canal,  improving  the  quality  of  the  land  and 
conducing  to  economical  disposal.  The  pon- 
toon will  be  towed  by  steam  tugs  to  selected 
points  and  there  moored,  the  hopper  barges 
will  then  be  towed  from  the  dredges  as  they 
are  filled  and  moored  alongside  the  pontoon. 
The  suction  pipe  of  the  pontoon  will  be  low- 
ered into  the  barge  to  be  discharged,  and  the 
delivery  pipe  will  deliver  material  upon  the 
area  selected  for  its  reception.  The  pontoon 
will  remain  in  position  for  as  many  days  or 
weeks  as  may  be  convenient,  and  will  be 
moved  from  place  to  place  as  necessitated  by 
the  exigencies  of  dredging  operations. 


Electric  Excavator  Employed  on  Sub- 
way Construction  at  Buenos  Aires. 

(staff  article.) 

An  electrically  operated  steam  shovel  type 
excavator  is  being  used  with  success  in  the 
construction  of  the  new  passenger  subways 
at  Buenos  Aires,  Argentine.  Figure  1  shows 
an  excavator  in  large  detail  and  Fig.  2  is  a 
view  of  one  of  them  at  work  on  open  cut. 
Four  of  these  machines  are  being  worked. 
Each  machine  is  operated  by  three  motors, 
one  for  lifting,  one  for  operating  the  dipper 
and  the  third  for  thp  swinging  motion  and 
the  movement  of  the  machine  along  the 
tracks.  The  first  two  mentioned  motors  are 
of  115  hp.  maximum  capacity  and  the  third 
is  of  38  hp.  maximum  capacity.  The  maxi- 
mum traction  of  the  dipper  is  35,200  lbs. ; 
the  dredging  capacity  is  65  cu.  yds.  per  hour, 
and  the  consumption  of  electricity  is  about 
0.4  kw.  per  cubic  yard.  The  gage  of  the 
tracks  is  8  ft.  6%   ins. 

The  high  voltage  current  is  led  to  the  ex- 
cavator from  a  fi.xed  point  by  means  of  a 
flexible  cable  which  coils  up  automatically 
upon  a  cable  drum,  installed  in  a  box  behind 
the  excavator.  This  bo.x  contains  also  the 
transformer,  and  the  switch  board  with  the 
main  switch  and  safety  fuses.  The  motors 
are  installed  for  alternating  current  of  225 
volts  and  50  cycles. 

The  excavator  is  operated  by  one  man,  and 
all  the  operating  levers  are  at  one  point.  The 
machines  are  constructed  in  Hamburg,  Ger- 
many, by  the  firm  of  Menck  &  Hambrock, 
and  are  being  used  by  Philipp  Holzmann  & 
Co.,  Ltd.,  of  Frankfort  on  Main  and  Buenos 
Aires,  as  constructors  of  the  tunnels  for  the 
Anglo-.\rgentine   Tramways   Co.,   Ltd. 

In  Fig.  2  the  operation  of  the  excavator 
is  shown.  The  work  is  being  done  in  open 
cut,  and  the  material  is  excavated  by  the 
machine  and  deposited  into  electrically  op- 
erated dump  cars,  of  about  6  cu.  yds.'  capacity 
each,  which  are  hauled  in  trains  of  two  cars. 
The  electric  cable  may  be  seen  supported  on 
stakes  driven  into  the  earth  bank.  We  are 
indebted    to    the    Director   of   the    Work    for 
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the    Anglo-Argentine    Tramway    Co.    for    the 
information  given   herewith. 

Method  of  Loading  Scrapers  by  Power 

on  a  Small  Job  of  Earth 

Excavation. 

(Staff  article.) 

.A.  method  of  loading  four-wheeled  scrapers 
by  plow  and  hauling  by  team  in  irrigation 
canal  excavation  was  described  in  our  issue 
of  May  31,  1911.  In  excavating  for  a  small 
artificial  lake  and  for  the  site  of  a  summer 
residence  at  Libertyville,  111.,  the  contractors 
with  this  previous  experience  in  mind  decided 
to  use  four-wheeled  scrapers  and  load  them  by 
power  from  a  stationary  engine  furnished  by 
the  Baker.  The  scraper  used  is  the  Maney 
scraper  and  the  contractors  are  Swain  Nelson 
Bros..  Chicago,  III,  to  whom  we  are  indebted 
for  aid  in  preparing  the  following  description 
of  the  work: 

The  lake  area  which  is  being  excavated  is 
about  400  ft.  in  diameter,  and  the  material  ex- 
cavated consists  of  a  very  hard  brick  clay.  At 
the  start  snatch  teams  were  employed  to  aid  in 
loading  the  scrapers,  but  they  were  replaced 
by  a  lU  h.  p.  double  drum  engine.  The  engine 
is  located  on  the  bank  of  the  lake  pit  and  a 
'^k  in.  steel  cable  is  run  from  each  drum  to  a 
double  sheave  block  about  50  ft.  from  the  en- 
gine and  through  this  block  to  any  point  in  the 
pit.  A  small  hook  on  the  end  of  the  cable  is 
attached  to  the  tongue  of  the  scraper  and 
pulls  it  along  over  the  plowed  ground  until  it 
takes  its  load.  Another  team  and  scraper 
then  follows  and  is  loaded  in  the  same  way. 
This  continues  until  the  end  of  the  pit  is 
reached.  The  cable  is  then  pulled  back  to  the 
far  end  of  the  pit  by  the  last  scraper  loaded, 
while  the  scraper  is  on  its  way  to  the  dump. 
The   two  cables  are   operated  liy  one  man   at 


Engine 
Stalls  for  ;  Room 

Teams- 


■  Peadman&  ZSheave 
Steel  Pulley  Block 


Sketch  Showing  Manner  of  Loading 
Scrapers  Using  Hoisting  Engine  and 
Cable. 


the  engine,  and  sometimes  both  cables  are  used 
at  one  time. 

The  scraper  consists  of  a  scoop  of  29  cu.  ft. 
capacity,  suspended  on  a  four-wheel  steel 
wagon   frame.     The  scoop  is  fastened  so  that 


Fig.  2 — View  of   Electric   Excavator  and   Cars    in    Subway    Cut.    Buenos    Aires,    Argentine. 


its  cutting  edge  may  be  lowered  to  scrape  in 
the  material  and  is  then  raised  by  chains  which 
wind  over  a  shaft  above  the  wagon  frame. 
This  shaft  is  turned  by  means  of  a  sprocket 
chain  which  connects  it  witli  the  back  axle  of 
the  wagon.  The  scoop  is  thus  wound  up  until 
it  is  at  an  angle  sufficient  to  let  the  earth 
dump  out  through  the  back  end  of  the  scoop. 
This  is  done  by  a  foot  lever  which  releases 
the  door  at  the  back  of  the  scoop.  These 
operations  are  made  while  the  scraper  is  mov- 
ing along.  One  man  rides  the  scraper,  drives 
the  team  and  operates  the  levers  for  loading 
the  scoop  and  dumping  it. 

A  record  of  the  work  done  during  the  month 
of  July,  1912,  is  given  below.  The  length  of 
the  haul  varied  from  200  ft.  to  as  much  as 
1,200  ft.,  the  average  being  400  or  .500  ft. 

Hours. 
Man 
Date.  Hours.        Hours.        and         No.  of 

Julv.  Foreman.  Laborers,     team.        loads. 

1  ". 10  40  90  310 

2    10  40  90  313 

el     v.'.'.'.'.'.'.'.'.'.'.   20  70  170  62S 

9    10  40  80  257 

10    10  40  80.  281 

11    10  40  80  316 

12    10  40  80  277 

15  10  40  90  269 

16  10  30  90  362 

17 10  40  90  328 

18  10  40  90  324 

19  10  40  90  445 

23    10  28  72  312 

24    10  30  90  321 

26    10  30  80  328 

27    10  40  90  322 

29    10  40  80  320 


30  .. 

31  .. 
Aug. 

1    .. 


10 
10 


to 

40 


82 
SO 


10 


40 


SO 


346 
348: 

Total     210  7SS  1,794  6,6S& 

These  dates  give  the  following  units  of  out- 
put: 

6.G86  loads  at  29  cu.  ft.  equal,  cu.  yds 5,386 

Average  cubic  yards  per  team  hour 3 

Average  cubic  yards  per  scraper  hour. . . .        3.92 
Average  cubic  yards  per  scraper  per  day.       35.3 
Average  cubic  yards  per  day 256.5 

It  will  be  noted  that  two  teams  are  required 
for  plowing  on  this  work,  and  as  many  as  four 
teams  were  used  in  very  hard  places.  In  the 
figures,  however,  the  number  of  scrapers  at 
work  may  be  considered  as  two  less  than  the 
number  of  teams. 

Figuring  the  foreman  at  $3  per  day,  the  la- 
borers at  $2.2.j,  the  man  and  team  at  $•"),  the 
cost  of  the  work  may  be  estimated  per  cubic 
yard  as  follows : 

1   foreman     $  3.00 

1  dumpman    2.25 

2  pitmen    4.50" 

1   engineer    2.75 

9  teams  and  men  and  7  scrapers 45.00 

Total  labor  per  day $57. 50' 

Cost  of  labor  for  255   cu.   yds.   or  output 

of  7  scrapers,  per  cu.  yd $0,226 

It  should  be  remembered  that  the  material  is 
hauled  about  -"jOO  ft.  on  the  average  and  that  it 
was  very  hard  to  dig.  When  the  top  soil  was 
removed,  the  contractor  estimated  that  the 
cost  was  only  about  10  cts.  In  this  work  the 
digging  was  very  easy  and  the  haul  was  short. 
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Street  Cleaning  Methods  and  Costs  in 
Several  Ohio   Cities. 

In  the  spring  of  1909  the  Engineering  De- 
partment of  the  Ohio  State  Board  of  Health 
began  a  special  study  of  the  collection  and 
disposal  of  municipal  wastes  in  several  cities 
of  the  state.  The  investigation  was  carried 
on  until  June,  1910,  and  the  results  were 
published  as  a  supplement  to  the  25th  .An- 
nual Report  of  the  State  Board  of  Health. 
This  supplement  was  issued  early  this  spring 
and  the  following  matter  relating  to  street 
cleaning  has  been  abstracted   from  it ; 

The  studies  as  regards  street  cleaning  w-ere 
confined  to  observations  in  Cincinnati,  Cleve- 
land  and    Columbus.      The    equipment   of   the 


street  cleaning  department  in  these  cities  in 
general  consisted  of  flushing  machines,  ma- 
chine sweepers,  sprinkling  carts,  white  wing 
outfits  for  hand  cleaning  and  wagons  for  the 
removal  of  street  and  catch  basin  dirt.  Three 
general  methods  of  street  cleaning  were  in 
use :  Flushing,  machine  sweeping  and  hand 
cleaning.  Flushing  was  carried  on  by  the 
use  of  flushing  machines  alone  as  at  Cleve- 
land and  Columbus  or  by  the  use  of  flushing 
machines  supplemented  by  machine  sweepers 
as  at  Cincinnati.  Machine  sweeping  was 
usually  accompanied  by  the  use  of  sprinkling 
carts  and  the  old  type  of  machine  sweepers 
with  revolving  brooms.  The  practice  at  Cin- 
cinnati modified  this  to  the  extent  of  sub- 
stituting the  flushing  machines  for  the  sprink- 


ling carts.     The   hand   cleaning  method   con- 
sisted   of   the    removal    of  the   material    from 
the    surface    of    the    streets    by    hand    labor, 
brooms,  shovels  and  scrapers  being  employed. 
Table    I    shows    the    areas    cleaned    by    these 
methods   in   the   three   cities. 
TABLE   L 
Cincin-       Cleve-       Cohim- 
nati.  land.  bus. 

Great        Great         Great 
squares,     squares,     squares. 

rio.non       (lo.ooo       (10,000 

sq.  ft.)  sq.  ft.)  sq.  ft.) 

Flushers     126,439«  54,475  1S,221 

Machine     sweepers   605  88,516 

Hand    cleaning 195,144  318.800  84.024 


Total    321.583 


373,880         190,751 


•By  flushers  and  machine  sweepers. 
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TABLE    II.— AREAS    CLEANED   IN    CLEVELAND    BY    VARIOUS    METHODS. 


Squares 
cleaned. 

Flushing    66,595 

Machine  sweeping  1,130 

White    wings    331,597 

Machine    scrapers    252 

Total     399.574 


-190 


"•'                 ^v 

Squares 

Squares 

Per- 

Percentage. 

cleaned. 

Percentage. 

cleaned. 

centage. 

16.7 

75,093 

18.5 

54,475 

14.fi 

0.3 

1,478 

0.4 

605 

0.1 

S2.5 

328,810 

81.1 

318,800 

85.3 

0.1 

100.0 


The  figures  in  Table  I  for  Cincinnati  and 
Cleveland  are  for  1909;  for  Columbus  the 
figures  are   for  1910. 

Methods  in  Clez-ehdd. — The  street  clean- 
ing department  was  in  charge  of  a  superin- 
tendent and  assistant  superintendent,  three 
men  also  having  supervision  of  the  rubbish 
department.  Five  inspectors  and  10  foremen 
were  employed  to  look  after  the  details  of 
the  work.  From  300  to  325  laborers  were 
regularly  emplojed  in  the  department  and 
at  times  this  number  was  increased.  The 
length  of  streets  covered  by  the  street  clean- 
ing department  was  in  the  neighborhood  of 
350  miles,  giving  an  average  of  slightly  over 
one  mile  to  the  man.  The  city  was  divided 
into  districts  and  for  convenience  several  sta- 
tions were  located  in  various  portions  of  the 
city  where  the  equipment  was  maintained 
and  the  foremen  had  offices.  The  equipment 
of  the  street  cleaning  department  consisted 
of  one  central  and  several  au.xiliary  barns : 
some  30  flushing  machines ;  24  machine 
sweepers ;  8  sprinkling  carts,  and  some  130 
white  wing  outfits.  No  wagons,  horses  or 
mules  were  owned  by  the  department,  all 
being  hired  with  drivers.  The  flushing  ma- 
chines were  of  three  types,  known  as  the 
Sanitary,  the  St.  Louis,  and  the  Cleveland. 
They  differ  in  details  of  construction,  but 
modifications  locally  made  had  rendered  them 
similar  in  their  operation.  All  flushers  were 
equipped  with  a  nozzlj  of  special  design,  de- 
vised by  the  superintendent  of  the  depart- 
ment. The  sprinkling  wagons  are  of  the 
Studebaker  type  and  were  used  only  during 
the  very  hot  summer  months  for  sprinkling 
in  the  congested  portions  of  the  city.  The 
white  wing  outfits  consist  of  hand  carts  car- 
rying galvanized  iron  cans,  shovels,  scrapers 
and  brooks.  The  dirt  wagons  are  of  the  bot- 
tom dump  type,  and  have  capacities  of  from 
3   to   4   yards. 

During  the  past  five  years  extensive 
changes  have  taken  place  in  the  method  of 
street  cleaning.  The  availability  of  plenty  of 
water  and  the  presence  of  well  paved  streets, 
have  encouraged  the  development  of  flushing 
for  street  cleaning,  and  this  has  grown  to  be 
a  widely  used  method.  Hand  cleaning  is  ex- 
tensively used,  especially  in  the  busy  section 
of  the   city. 

The  flushing  method  has  been  studied  by 
the  superintendent  of  the  department,  and  as 
a  result  of  the  obser\ation  it  was  customary 
to  use  two.  four  or  six  machines  in  a  group. 
It  has  been  found  advisable  to  use  as  many 
machines  working  together  as  possible  and 
that  thus  the  surface  of  the  street  is  more 
quickly  and  efficiently  cleaned.  With  the  ma- 
chines working  togetb.er  two  or  three  are 
tised  following  one  another  according  to 
the  width  of  the  street.  After  the  material 
which  is  washed  into  the  gutters  has  drained 
sufficiently  it  is  removed  by  pick-up  gangs 
and  loaded  into  a  dirt  wagon. 

The  hand  cleaning  method  was  used  on 
about  30  miles  of  the  streets.  The  areas  as- 
signed  to   each   man   employed   are   such   that 


TABLE     III.— QUANTITIES     OF     STREET 
CLEANINGS    COLLECTED. 


Cu.  yds. 

January     10,539 

Februarv     1,232 

March     34,951 

April     22,169 

Mav     17,062 

.Tune     18,0,S8 

July     15,50-5 

August    15,835 

September     ...   14,466 

October     18.315 

November     5,509 

December     ....     3,490 

Total     177,191 


08 , 

Cu.  yds. 

, 1909- 

Cu 

ydT 

per 

per 

capita. 

Cu.  vds.  capita. 

.0205 

.1,544 

.0102 

.0023 

2,366 

.0043 

.0665 

13.5S4 

.02.-.0 

.0422 

29,676 

.0550 

.0324 

15.64S 

.028S 

.0344 

13,388 

.0246 

.029.-. 

17,129 

.0315 

.0302 

l.-.,S76 

.0292 

.0275 

15,802 

.0291 

.0348 

14,973 

.0276 

.0105 

15,992 

.0294 

.0067 

7,133 

.0131 

167.111 


TABLE    VI. — COST    OF    STREET    CLEANING 
IN  CLEVELAND  BY  VARIOUS  METHODS. 

1907.  1908.  1909. 

Flushing     t0.40  $0.38  J0.36 

Machine    sweepers    . .       0.41  0.41  0.44 

PicK-up   gangs    0.89  0.68  0.76 

White    wings    0.17  0.15  0.14 

Machine   scrapers    ...       0.47  ....  .... 

405,381  100.0  373,880  100. .1 

Methods  in  Cincinnati. — The  street  clean- 
he  is  able  to  cover  it  three  times  daily  and  ing  department  was  in  charge  of  a  superin- 
the  street  is  thus  maintained  in  a  very  clean  tendent,  who  also  supervised  the  work  of  the 
condition.  The  material  is  placed  in  cans  at  rubbish  and  ashes  department.  The  work  of 
the  curb  and  removed  during  the  day  by  *"«  ^wo  departments  was  carried  on  by  the 
pick-up  wagons.  The  cans  are  emptied  di-  f^'^'^  assistant  superintendents  and  clerical 
rectly  into  the  wagon  and  this  is  usually  ac-  {°^'^'^'  ti"'  ^  separate  corps  of  laborers  and 
companied  bv  the  spreading  of  dust  on  drv  foremen  were  employed.  All  of  the  streets 
and   windy    days                                                      '  within    the   city    were    cleaned,   the    frequency 

In    Table   II    are   given   the   areas   in   great  Y^rying    with    the    character    of    the    locality, 

squares    ( 10,0(»0    sq.    ft.)    cleaned   bv   the   var-  '■"^   downtown   business  portion   was   cleaned 

ious  methods  during  1907,  190«  and   1909.     It  '^^'^'^  "'S"^'-  "^'^^^^  ^^e  outlying  residential  por- 

will  be  noted  that  the  hand  cleaning  method  t'°"s  were  cleaned  weekly  during  the  greater 

has    been    used    very    much    more    extensively  portion   of   the   year. 

than  any  other.  The  large  percentage  of  the  The  equipment  of  the  department  for  street 
total  area  cleaned  by  this  method  is  due  large-  cleaning  included  47  flushing  machines,  5 
ly  to  the  frequency  of  cleaning  where  the  sprinkling  wagons,  14  machine  brooms,  70 
white  wing  process  is  used.  The  street  area  white  wing  outfits,  dump  wagons,  and  other 
cleaned  by  flushing  is  larger  than  that  cleaned  miscellaneous  tools  for  the  work.  The  flush- 
by  white  wings,  although  the  less  frequent  ers  were  of  the  St.  Louis  and  Sanitary  type, 
cleaning  by  this  method  reduces  the  total  This  portion  of  the  equipment  was  constantly 
area   cleaned   as    represented   in   Table   II.  being   increased    to   make   possible   the   exten- 

AU  street  cleanings  were  disposed  of  by  sion  of  the  flushing  method  of  cleaning.  The 
dumping  on  land  at  the  same  points  used  for  machine  brooms  were  principally  old  equip- 
the  disposal  of  rubbish  and  ashes.  The  ma-  ment  of  the  department,  but  are  maintained 
terial  is  usually  employed  for  surfacing  and  in  good  working  condition  and  used  in  con- 
was  satisfactory  for  this  purpose  when  wet-  nection  with  the  flushers.  The  white  wing 
ted  sufficiently  to  avoid  the  creation  of  dust.  outfits  consist  of  patrol  carts,  cans,  shovels. 
The    white    wing   cleanings    were    usually   ob-  scrapers   and   brooms. 

jectionable  for  this  reason  and  their  dumping  All    of    the    street    cleaning    equipment     in- 

was    attended    by    the    spreading    of    dust    m  eluding  horses  and  mules,  was  maintained   at 

the  vicinity.  the    same    stables    used    for    the    rubbish    and 

The    removal    of    snow    from    the    principal  ashes  collection  equipment.     At  the  main  sta- 

streets  of  the  city  was  cared  for  by  the  street  ble  there  was  also  kept  a  repair  and  manufac- 

cleaning   department   and    by   additional    labor  turing   department,    where    all   dump    wagons, 

employed  as   required.     The  material   was  all  harness,  brooms,  etc.,  were  made  and  repaired, 

disposed   of   by   dumping   into   the    sewers   or  Previous     to     1907     cleaning     bv     machine 

directly   into   the   Cuyahoga   River.  sweepers   was  the   principal  method   of   street 

In  Table  III  are  given  quantities  of  street  cleaning  used  at  Cincinnati.  Since  that  time, 
cleanings  removed  during  1908  and  1909.  It  however,  flushing  and  hand  cleaning  have 
will  be  noted  that  the  greatest  activity  in  the  developed  into  the  most  important  methods, 
department  occurs  during  the  spring  months.  The  flushing  method  used  at  Cincinnati  is, 
due,  no  doubt,  to  enforced  neglect  of  the  however,  really  a  combination  of  the  flushing 
streets  during  the  winter  months  when  the  and  machine  sweeping  methods,  as  both  flush- 
quantities  removed  are  at  their  minimum.  ers  and  machine  sweepers  are  used.  A  crew 
Fairly  regular  work  is  done  during  other  for  this  method  of  cleaning  consists  of  four 
portions   of  the   year.  flushers    and    three    sweepers.      The    flushing 

In   connection   with   a   study   of   the   quanti-  machines    apply    water   to    the    street,    loosen- 

ties    of    street   cleanings,    it    is    of   interest   to  ing    the    dirt,    and    are    immediately    followed 

note    the    amount    of    material    removed    per  by    the    machine    sweepers,    which    assist    in 

unit   area   cleaned.      In    Table    IV   these    data  carrying  the  mud  and  water  into  the  gutters. 

are   given    for    1907,    1908    and    1909.  The    hand    cleaning    method    is    used    to    a 

TABTP     TV     nTTANTTTTT^q     OF     ^TRFFT  greater  extent  than  the  flushing  method,  and 

c^evningsperGrIItsouIrf  "^^    '^^Ser    percentage    of    the    total    area    is 

CLEANINGS  PER  GREAT^JQLARE^  ^^^  cleaned    by    this    method.      The    material    is 

Cu.  yds.          squares  per  great  swept    or    scraped    from    the    surface   by    hand 

removed.        cleaned.       square.  and  placed  in  cans  provided   for  this  purpose. 

1907 }IS'?S?           ?^?'?if           'IP  In   Table   VH   are   given   the   areas   cleaned 

1909::;::::::::::;    Ullnl           tisill           ;447  by  the  various  methods  durmg  1907,  I9O8  and 

„; '                      '.  1909.      It    will   be   seen    that    there   has    taken 

The  total   cost   of   street  cleaning  for   190i,  pi^^.^  ^  gradual  increase  in  the  percentage  of 

1908   and   1909   is   given   in   Table   V.      These  ^^e   total   area   cleaned   bv   flushing,   and   that 

costs    include    labor,    maintenance,    equipment  barring  a  small   amount  "in   1908  the  machine 

and    repairs     but    do    not    include    supervision  sleeping   method    has   not    been    used.      It    is 

expense  or  fixed  charges.  ^]^^  ^i   interest  to   note   the  decided   increase 

T  \BLE  v.— COST  OF  STREET  CLEANING  AT  i"   the    total   areas   cleaned    during   each    suc- 

CLEVEL-^ND.  ceeding  year. 

Cost  per    Cost  per  In    Table    VIII    arc    presented    comparisons 

cu.  yd.        great  in    areas    cleaned    and    material    removed    for 

Total         Cost  per    material     square  various  vears.     It  will  be  noted  that  with  the 

cost.            capita,     removed,  cleaned.  ,        ,        '      ,.      r   ^i       a     i  -               i    i    -j      i 

1907....     $191,301         $0  377         $1.13         $0.47S  development  of  the   flushing  and   hand  clean- 

1908 194,745             .371           1.11             .480  jug    methods    the    quantity    of    material     re- 

1909....      186,127             .343           1.14             .498  moved    per   great   square    has   reduced.      This 

The    cost    of  -'cleaning    per    great    square  is   due   principally   to   two   reasons.     Flushing 

cleaned   bv   the   various   methods"  as   given    in  tends   to   cause   a   large  quantity   of  the   finer 

records  of  the  street  cleaning  department  are  material  to  enter  the  sewers   with  the   water, 

given   in   Table   VI.     These   costs   include   no  .Also     the    increased     areas     cleaned     indicate 

overhead   expense.  more     frequent     cleaning,     which     would,     of 

T4BLE  VII.— AREAS  CLEANED  IN  CINCINNATI   BY   VARIOUS    METHODS. 

, 1907 V      , 190S >        r- 1909 — ^ 

Method.                         Squares               Per  Squares                Per              Sauares                  Per 

(10,000  sq.  ft  )        cent.  (10,000  sq.  ft.)          cent.       (10,000  sq.  ft.)          cent. 

Flushing     50,190                  30.8  97,355                  35.9                 126,439                   39.4 

Hand    cfeaning    112,571                   69.2  168,924                   62.4                 195.144                   60.6 

Machine  sweepers   none                    —  ____                _!!.                 none^                ^... 

Total     162^6?                lOoT  270^16                 100.0                 321,583                 100.0 
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TABLE  VIII.— AREAS  CLEANED  AND  MA- 
TERIAL REMOVED. 

Cu.  yds. 
Great  Cu.  yds.  per 

squares  dirt  great 

cleaned.         removed,     square 

1907 132,761  90,597  .556 

1908 270.916  148,867  .549 

1909 321,583  129,359  ,403 


course,  result  in  a  smaller  quantity  of  mate- 
rial removed  per  unit  area. 

All  the  material  removed  from  the  streets 
was  disposed  of  by  dumping  at  the  various 
rubbish  dumps  located  throughout  the  city. 
The  material  owing  to  its  nature  was  used 
principally  for  surfacing  the  dumps  and  in 
no  case  had  it  been  found  to  create  a  nui- 
sance. 

For  snow  removal  no  special  equipment 
was  maintained  by  the  city,  but  when  required 
the  entire  street  cleaning  department  was  de- 
voted to  this  work.  The  snow  is  removed 
from  the  main  central  portion  of  the  city 
and  disposed  of  by  dumping  into  the  main 
sewers  discharging  into  the  Ohio  River  and 
Mill  Creek.  During  1909  33,800  cu.  yds.  of 
snow  were  removed  and  disposed  of  at  a 
cost  of  39%  cts.  per  cu.  yd. 

In  Table  IX  are  given  the  monthly  quan- 
tities of  street  and  catch  basin  cleanings  for 
1907,  1908  and  1909.  The  increased  quanti- 
ties collected  during  the  months  from  March 
to  November  indicate  the  period  of  greatest 
activity   in  street  cleaning. 

TABLE   IX.— QUANTITIES   OF    STREET    AND 

CATCH    BASIN    CLEANINGS' 

COLLECTED. 

1907.     , 1908 V    , 1909— p-^ 

c  c 

"  ■  S^  w  ta  ?    ■ 

C  C  0>.  c  ^% 

=  =  c    •  c  c 

71 "  o "  ta  —is  la^ 

"tJ  "•Go  Wa  ^ 

J^  t»»  .  •*»  . 

♦J^^  ♦J^'  OS  •-  fl 

m             to           O  w            y 

January     ..  4,769  5,845          683  6,865  1,005 

February   . .  4,772  8,816          714  6.852  1,396 

March   12,687  17,888          947  12.533  1,793 

April    8,953  14,056  1,030  12,173  1,741 

May    7,679  12,824  1,112  11,378  1,630 

June    9,574  13,077  1,305  12,154  1,648 

July    8,627  12,818  1,453  11.304  1,735 

August    8,348  13,433  1,808  12,458  1,658 

September  .  8,254  14,050  1,500  12,127  1,566 

October    ...  8,807  14,733  1,796  13,760  1,758 

November    .  5.624  11,181  1,471  11,520  1,604 

December    .  2,503  10,146  1.650  6,235  1,238 

Total....  90.597     148,867     15.469     129.359     18,772 

The  cost  of  street  cleaning  for  1907,  1909 
and  1909,  together  with  unit  costs  of  same 
are  given  in  Table  X.  The  expenditures  for 
street  cleaning  have  been  regulated  by  the 
appropriations  granted  for  this  purpose,  and 
during  recent  years  there  has  taken  place  a 
marked  increase  in  the  amount  of  money  pro- 
vided. This  has  made  possible  more  thor- 
ough work  and  the  results  indicate  that  a 
greater    efficiency   has    been    obtained. 

The  total  costs  in  Table  X  include  the  la- 
bor expense  and  a  proportionate  amount  of 
the  expense  for  stable  maintenance  and  re- 
pairs. They  do  not  include  overhead  ex- 
pense and  fixed  charges. 

TABLE  X.— COST  OF  STREET  CLEANING  AT 
CINCINNATI. 

Cost        Cost 
per  cu  yd.     per 
Total        Cost  per      dirt        great 
cost.         capita,  removed,  square. 

1907 $159,556         $0,452         $1.75         $0,980 

1908 210,846  .592  1.42  .778 

1909 229.187  .636  1.77  .713 

Methods  in  Columbus. — The  street  clean- 
ing department  was  a  subdepartment  of  the 
department  of  public  service  and  was  di- 
rectly under  the  supervision  of  a  street  clean- 
ing superintendent  appointed  by  the  mayor. 
The  superintendent  employed  a  clerk,  fore- 
man and  laborers  necessary  for  the  work.  It 
had  recently  become  the  custom  at  Columbus 
to  man  the  entire  department  with  negroes 
and  all  of  the  employes  in  this  service,  in- 
cluding the  superintendent,  were  of  that  race. 

The  work  of  street  cleaning  was  extended 
to  practically  all  of  the  paved  streets  of  the 
city.     The   central    and   main    residential   sec- 


tions, however,  received  frequent  attention, 
while  the  less  important  streets  of  the  city 
were  frequently  neglected,  being  cleaned  as 
rarely  as  once  a  year.  The  equipment  of 
the  department  consisted  of  8  flushing  ma- 
chines, 17  sprinkling  wagons,  9  machine 
sweepers,  35  white  wing  outfits,  23  dump 
wagons,  and  other  miscellaneous  supplies. 
The  department  owned  no  horses,  excepting 
one  provided  for  the  superintendent,  and  all 
teams  are  hired  by  the  day  with  a  driver. 

During  1910,  the  first  year  for  which  rec- 
ords are  available,  the  principal  methods  of 
cleaning  were  machine  sweeping  and  hand 
cleaning.  Approximately  equal  areas  were 
cleaned  by  these  methods.  Flushing  was  also 
used  to  some  extent  and  in  the  central  por- 
tion of  the  city  was  the  principal  method 
employed.  In  Table  XI  are  shown  the  rela- 
tive areas  cleaned  by  the  different  methods 
during  1910,  and  the  quantities  of  material 
removed. 

TABLE  XI.— AREAS  CLEANED  BY  VARIOUS 
METHODS  OF  STREET  CLEANING. 


^       ^  r«3 

«  "  "^  'Sit 

i)  be  -  w  d. 

*-  rt  ^  ''•S^ 

u  r.  ■-■■o         " 

g  ^         2o     ,00; 

Method.                                <  a.  0*^0" 

Machine   cleaning 88.516  46.4  35,668       .43 

Hand     cleaning 84,024  44.1  14,088       .17 

Flushing    18,221  9.5  9.357*     .51 

Total     190.761     100.0       59.113       .31 

•Including  catch  basin  cleanings. 

In  the  cleaning  by  means  of  flushing  ma- 
chines, it  was  the  practice  at  Columbus  to 
operate  the  machines  independently.  This 
method  is  not  the  usual  custom  where  flush- 
ing is  extensively  used  and  may  account  for 
the  somewhat  higher  cost  of  the  work  at  Co- 
lumbus. By  this  method  it  is  necessary  for 
the  flusher  to  return  over  the  same  area  a 
second  time  in  order  that  the  dirt  be  flushed 
to  the  gutters.  The  material  collecting  in 
the  gutters  was  s\v«pt  in  piles  and  removed 
within  21  hours  after  flushing.  The  clean- 
ing of  catch  basins  within  the  area  covered 
by  the  flushers  was  attended  to  by  the  street 
cleaning  department  ■.\■^A  must  be  frequently 
done   to    prevent   stoppages. 

In  machine  sweeping  one  or  more  ma- 
chines were  used.  These  followed  closely  a 
sprinkling  cart  by  the  use  of  which  an  at- 
tempt is  made  to  reduce  the  dust,  lliis  re- 
sult was  rarely  accopiplished  and  the  opera- 
tion of  the  machine  sweeper  was  quite  fre- 
quently attended  by  the  creation  of  cloivls  of 
dust  which  settle  upon  wplks  and  lawns  near 
by.  The  material  swept  to  the  gutter  was 
gathered  into  piles  by  laborers  supplied  with 
brooms  and  shovels,  and  placed  into  a  dump 
cart    which    follows. 

Hand  or  white  wing  cleaning  was  confined 
chiefly  to  the  central  portion  of  the  city  and 
to  asphalt  paved  streets  in  the  main  residen- 
tial portions.  Each  laborer  employed  in  this 
work  was  equipped  with  a  small  cart  and  a 
number  of  cans,  a  broom,  shovel  and  scraper. 
He  was  assigned  to  a  certain  area  which 
must  be  covered  each  day.  The  cleanings 
were  gathered  daily  from  the  cans  by  dump 
wagons.  In  connection  with  the  hand  clean- 
ing in  the  downtown  portions,  rubbish  boxes 
were  provided  at  street  intersections,  and 
these  tend  to  reduce  the  littering  of  the 
streets. 

All  street  cleanings  were  hauled  to  dumps 
located  in  various  parts  of  the  city.  The 
department  expended  but  a  small  amount  for 
dump  maintenance,  and  as  the  majority  of 
the  dumping  grounds  were  privately  owned, 
the  city  gave  little  attention  to  their  proper 
care. 

During  the  winter  months  and  following 
excessive  snowfall,  the  department  was  en- 
tirely devoted  to  snow  removal  in  the  down- 
town portions.  During  this  time  of  course 
no    street    cleaning    was    done.      In    January 


and  February,  1910,  heavy  snows  occurred, 
and  the  department  without  additional  equip- 
ment removed  41.000  cu.  yds.  of  the  mate- 
rial. A  short  haul  was  in  all  cases  possible 
as  the  material  was  dumped  into  the  main 
intercepting  sewer,  the  course  of  which  is 
within  .500  ft.  of  the  business  portion  of  the 
city. 

The  original  cost  ii  the  equipment  of  the 
street  cleaning  department  is  not  known.  A 
recent  inventory  taken  in  1910  indicates  the 
value  of  the  equipment  at  that  time  to  be 
$12,170.  This  does  not  include  land  or  build- 
ings owned   by  the   department. 

In  Table  XII  are  given  the  total  and  unit 
costs  tor  the  maintenance  of  the  street  clean- 
ing department  for  1907,  1908,  1909  and  1910, 
and  in  Table  XIII  are  given  the  costs  for 
1910  of  the  various  methods  used.  It  will 
be  noted  that  there  iias  been  a  gradual  in- 
crease in  the  amount  of  money  expended  for 
street  cleaning  during  the  years  for  which 
the  figures  are  given. 

TABLE  XII.— COST  OF  STREET  CLEANING 
AT  COLUMBUS. 

Cost      Cosjt  per 


Year. 
1907.... 

190.« 

1909. 


Cost 

per        cu.  yd. 

Total 

per 

great        dirt 

cost. 

capita. 

square,  removed. 

$  7.S,289 

$0.47S 

90.190 

.530 

96.285 

.347 

101.148 

.561 

$0,530         $1.71 

1910 101.148 

TABLE  XIII.— COST  OF  VARIOUS   METHODS 
OF  STREET  CLEANING  AT  COLUMBUS. 

Average 
cost  per 


Method.  Cost.* 

Machine   cleaning $  37,759 

Hand   cleaning 38.169 

Flushing    16,781 

Sprinliling 8,439 


great 
square. 
$0,426 
.391 
.92 


Total $101,148 


*TotaI  cost  Including  overhead  expense 


The   Total    Cost    and   the   Per   Capita 

Cost  of  Roads  in  Each  State  in 

America. 

(Staff  Article.) 

There  has  never  been  published  any  inven- 
tory of  the  capital  invested  in  country  roads 
in  America.  Probably  very  few  of  our  read- 
ers could  give,  offhand,  even  an  approximate 
answer  to  this  question :  What  is  the  per 
capita  investment  in  country  roads  in  your 
state,  and  in  the  United  States?  Yet  an  ap- 
proximately correct  answer  is  of  great  im- 
portance in  determining  whether  or  not  roail 
improvement  is  keeping  pace  with  population 
and  with  transportation  growth.  In  a  subse- 
quent issue  we  shall  show  that  road  improve- 
ment it  not,  by  any  means,  keeping  pace  with 
railway  construction,  although  the  latter  is 
certainly  lagging  behind  the  demands  for 
transportation.  The  present  article  will  deal 
with   the  capital   invested  in   country  roads. 

The  estimates  that  we  present  in  Table  I 
are  based  largely  upon  data  published  by  the 
U.  S.  Office  of  fulilic  Roads,  and  reprinted  in 
Engineering  and  Conlrating,  Feb.  21,  1912. 
The  Office  of  Public  Roads  made  a  very  ac- 
curate compilation  of  the  mileage  of  country 
roads  in  each  state  at  the  end  of  the  year  1909, 
also  the  mileage  of  roads  that  had  been  "im- 
proved," that  is,  surface  with  broken  stone, 
gravel,  sand-clay  or  other  hard  surface.  These 
were  classed  as  "improved  roads,"  but  we 
prefer  to  use  the  term  "surfaced"  instead  of 
improved. 

The  Office  of  Public  Roads  secured  the 
average  cost  of  three  kinds  of  surfacing,  or 
improving,  in  most  of  the  states.  Accordingly, 
in  making  our  calculations  of  the  total  cost  of 
"surfacing"  roads,  we  have  used  the  average 
costs  that  apply  to  each  state.  Where  no 
average  costs  of  surfacing  in  a  given  state 
were  published,  we  have  used  the  average  cost 
for  the  United  States,  which  has  been  approx- 
imately as  follows  per  mile : 

Stone    $5,000 

Gravel    2,000 

Other  material l.OOo 

The  "other  material"  was  mostly  sand-clay 
that  averaged  $730  per  mile,  but  we  have  used 
a  somewhat  higher  price  to  cover  other  more 
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TABLE    I.— INVESTMENT    IN 
ROADS. 

Sur-  Total 

faced  all 

roads,  kinds, 

per  per 

capita,  capita. 

Alabama     $4.20  $25 

Arizona   2.50  3- 

Arl^ansas    0.90  24 

California     5.60  26 

Colorado    0.70  38 

Connecticut     10.20  22 

Delaware    4.10  19 

Florida     4.10  28 

Georgia    2.60  34 

Idaho    l.SO  59 

Illinois    3.90  21 

Indiana     1S.80  44 

Iowa      2.50  49 

Kansas    t/  50  58 

Kentucky    8.90  32 

Louisiana    0.80  16 

Maine     13.30  49 

Maryland    

Massachusetts    8.70  14 

Michigan     4.50  31 

Minnesota    2.60  40 

Mississippi 

Missouri    2.30  35 

Montana    0.20  63 

Nebraska    0.40  67 

Nevada    1.20  ,  144 

New    Hampshire....     9.10  44 

New    Jersey 10.00  16 

New   Mexico 0.60  51 

New    York 10.20  19 

North    Carolina 2.40  24 

North    Dakota 0.50  107 

Ohio    15.00  33 

Oklahoma     1.70  46 

Oregon     8.70  53 

Pennsylvania    3.50  15 

Rhode    Island 8.30  12 

South    Carolina 2.60  24 

South   Dakota 0.80  98 

Tennessee    5.40  26 

Texas     1.90  35 

Utah    4.30  26 

Vermont    15.40  57 

Virginia     3.10  24 

Washington     9.20  40 

West    Virginia 2.50  29 

Wisconsin     :.     4.60  31 

Wyoming    2.80  75 

United   States $5.60  $30 


COUNTRY 


Grand  total 

investment. 

$      54,600,000 

6,500,000 

37,900.000 

61,600,000 

30,200,000 

23,800.000 

3,800.000 

20,700,000 

89,100,000 

19,000.000 

115,800,000 

118,900,000 

107,900,000 

99,200,000 

74,300,000 

25,300.000 

35,300,000 

27,500.000 

46,800,000 

81,500,000 

84,800.000 

40,300.000 

115,500,000 

23,400,000 

80,800,000 

12,800,000 

19,100,000 

40.100.000 

17,100,000 

172,000,000 

53,600,000 

61.900,00'! 

i6o.700,ooa 

74,200,000 
35,300,000 

114,000,000 

6,600,000 

36,000.000 

56,800,000 

57,700,000 

136,400,000 
9,900.000 
20,300,000 
49,900,00:' 
44,600,000 
35,100,000 
71,700.000 
11.000,000 

$2,722,300,000 


expensive  surfacing.  The  most  uncertain  cost 
item  is  tlie  cost  of  "unimproved,"  or  unsur- 
faced  roads.  The  Office  of  Public  Roads  se- 
cured only  meagre  cost  data  on  this  item,  so 
we  have  used  $1,000  a  mile  as  the  price  to 
apply  to  all  the  road  mileage  in  each  state  to 
cover  the  cost  of  grading,  culverts  and  bridg- 
es. This  is  undoubtedly  too  high  for  most  of 
the  prairie  states,  but  it  is  too  low  for  many 


of  the  hilly  states.  Since  we  have  used  this 
standard  of  $1,000  per  mile  uniformly  for  all 
states,  there  may  be  errors  in  certain  states 
as  to  the  total  cost  of  roads,  although  we 
believe  that  there  is  no  considerable  error  in 
most  of  the  states  nor  in  the  United  States 
taken  as  a  whole.  In  making  our  calcula- 
tions for  Table  I  we  have  not  split  hairs,  but 
have  used  round  numbers.  Having  calculated 
the  total  road  cost  for  each  state,  as  of  the 
year  1909,  we  have  divided  it  by  the  total 
"population  of  the  state,  as  of  the  1910  census, 
to  obtain  the  per  capita  cost. 

Table  I  shows  that  all  the  country  roads  in 
America  could  be  reproduced  for  about  $30  per 
capita,  or  $2,700,000,000,  and  that  of  this  $30 
per  capita  only  $5.60  per  capita  represents  the 
cost  of  surfaced  or  improved  country  roads. 
While  there  may  be  some  error  in  the  $30 
estimate  there  is'  small  likelihood  of  error  in 
the  $.5.00  estimate,  because  the  Office  of  Pub- 
lic Roads  secured  such  a  mass  of  statistics  on 
the  actual  cost  of  surfacing  roads. 

Small  as  is  the  $5.60  per  capita  cost  of  sur- 
faced roads,  it  becomes  still  less  significant 
when  we  consider  the  mileage  of  each  class  of 
surfacing : 

Miles. 

Stone    surface    59,200 

Gravel    surface    102,900 

Other  material  (mostly  sand-clay) 28,400 

Total  surfaced  190,500 

.A.lthough  these  190,500  miles  constitute  only 
8.7%  of  the  total  road  mileage,  the  59,200 
miles  of  broken  stone  roads  are  less  than  3% 
of  the  total  road  mileage — a  sad  commentary 
on  our  century  of  road  building. 

A  study  of  Table  I  brings  out  some  rather 
surprising  facts  as  to  what  states  have  spent 
the  largest  per  capita  sums  on  road  improve- 
ment or  surfacing.  The  following  are  the 
twelve  banner  states : 

COST    OF   SURFACED    ROADS    PER    CAPITA. 

1.  Indiana    $18.80 

2.  Vermont    16.40 

3.  Ohio     15.00 

4.  Maine    13.30 

5.  Connecticut    10.20 

6.  New    York    10.20 

7.  New  Jersey  10.00 

8.  Washington     9.20 

9.  New   Hampshire    9.10 

10.  Kentucky    8.90 

11.  Massachusetts    8.70 

12.  Oregon    8.70 


TABLE  II.— PERCENTAGE  OF  TOTAL  MILE- 
AGE OF  COUNTRY  ROADS  THAT  ARE 
SURFACED. 

Total  Per  cent 

miles.  surfaced. 

1.  Rhode   Island    2.121  49.1 

2.  Massachusetts    17,272  49.0 

3.  "Indiana    67,996  36.7 

4.  Ohio    88,861  27.1 

5.  Connecticut    12,583  24.1 

6.  New  Jersey  14,842  22.8 

7.  Kentucky    53,744  18.8 

8.  Vermont    14,406  18.4 

9.  California     48,069  17.9 

10.  Wisconsin   61,090  16.6 

11.  New   York    79,279  16.1 

12.  Washington     34,284  13.2 

13.  Maryland 16,773  12.8 

14.  Utah     8,320  12.2 

15.  Tennessee    45,913  11.7 

16.  South   Carolina    32,075  11.0 

17.  Maine     25,528  10.6 

IS.     Michigan    68,906  10.0 

19.  Florida     17,579  10.0 

20.  New  Hampshire   15,115  9.6 

21.  Oregon     29,475  9.5 

22.  Illinois     94,141  9.5 

23.  Georgia    82,230  7.3 

24.  Minnesota    79,323  6.8 

25.  Alabama    49,639  6.6 

26.  Delaware    3,000  6.2 

27.  North  Carolina   48,285  4.8 

28.  Arizona    5,987  4.6 

29.  Missouri    107,923  4.4 

30.  Virginia     43,399  4.4 

31.  Wyoming    10,569  3.9 

32.  Pennsylvania    87,387  3.8 

33.  Texas     128,971  3.8 

34.  Arkansas    36,445  3.0 

35.  Idaho    18,403  2.8 

36.  Iowa     102,427  2.5 

37.  W^est  Virginia   32,109  1.8 

38.  Louisiana    24.962  1.3 

39.  Colorado    29,693  1.1 

40.  Mississippi     39,619  0.9 

41.  New  Mexico    16,920  0.6 

42.  Oklahoma     71,325  0.5 

43.  South    Dakota    56,354  0.5 

44.  Montana    23.319  0.4 

45.  Kansas    98.302  0.4 

46.  Nevada    12,751  0.4 

47.  Nebraska    80.338  0.3 

48.  North   Dakota    61,593  0.2 

United    States    2,199,645  8.7 

In  Table  II  we  give  another  means  of  com- 
paring the  various  states  as  to  their  respective 
efiforts  to  improve  their  roads. 

California  has  begun  to  spend  its  $8 
per  capita  bond  issue  for  improved  roads. 
Other  states  are  contemplating  similar  large 
expenditures.  We  reserve  for  another  issue  a 
discussion  of  the  use  to  which  the  above  given 

cost  data  may  be  put  in  deciding  upon  the 
magnitude  of  appropriations  for  road  improve- 
ment. 
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A   Proposed   Standard  Form   for   Sta- 
tistics of  Municipal  Refuse. 

.  An  excellent  form  of  statistics  to  show  the 
methods  of  handling  municipal  refuse  was  pro- 
posed by  Mr.  Samuel  A.  Greeley  of  Chicago 
in  a  paper  before  the  latest  annual  meeting  of 
the  American  Public  Health  Association.  The 
form,  together  with  Mr.  Greeley's  introduc- 
tory remarks,  are  here  given  in  full : 

The  realization  of  the  value  of  proper  mu- 
nicipal sanitation  is  growing  rapidly  in  this 
country.  With  the  increasing  congestion  in 
cities,  the  conduct  of  public  departments  is  be- 
coming more  difficult.  By  dint  of  hard  scien- 
tific work,  available  methods  for  securing  a 
proper  measure  of  sanitation  have  been  kept 
abreast  of  the  conditions.  One  important  fac- 
tor in  this  progress  is  experience.  Experi- 
ences, however,  are  useful  to  others  chiefly  ac- 
cording to  the  care  and  regularity  with  which 
they  are  recorded;  and  experiences  derived 
from  several  sources  are  more  useful  if  they 
are  recorded  with  some  degree  of  uniformity. 

In  many  cases  the  interpretation  and  use  of 
experience  can  be  made  properly  only  by  ex- 
perts. This  is  true  because,  in  many  branches 
of  sanitary  engineering,  the  same  methods  are 
not  applicable  everywhere  and  the  experiences 
of  one  city  must  be  applied  with  care  and  un- 
derstanding, to  relieve  conditions  in  another 
city.  Most  branches  of  city  sanitary  work  call 
for  more  expert  application  in  their  routine 
operation  than  does  the  collection  and  disposal 
of    refuse.     This    requires    a   high    degree    of 


PROPOSED    ST.^NDARD    FORM    FOR    REFUSE    ST.^TISTICS. 

Ending    19 . . 

(1)     Name    of    city 

(2>     Population     Year     


(3)     Character    of    population; 


Per  cent  residential    . . . . 

Per  cent  business    

Per  cent  manufacturing 
Per  cent  foreign    


Property. 


-Distribution  by- 
Area. 


Population. 


A.      STATISTICS    OF    REFUSE. 

(4)     Average  daily  quantity  of   refuse: 

-Summer — ,       ^ Winter- 


Garbage 
Ashes     . . 
Rubbish 


Yards. 


Tons. 


Yards. 


Tons. 


Yards. 


-Average- 


Tons. 


Total  refuse   

(5)     AVeight  per   cubic   yard: 


Garbage 
Ashes  . . . 
Rubbish 


Maximum. 


Average. 


Total  refuse   

(6)     Quantities    of    refuse: 


Garbage 
Aslies  .  . . 
Rubbish 


Pounds  per  capita  per  year. 


Pounds  per 
1,000  population  per  day. 


Total  refuse   

(7)     Mechanical   analyses; 


Garbage 
-\shes  . . 
Rubbish 


Glass.       Bones.       Paper.       Rags.       Jletals.      Wood. 


Dust. 
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organizing  and  managing  ability.  Tlie  manage- 
ment may  differ — the  methods  used  not.  One 
who  has  investigated  refuse  disposal  work 
abroad,  cannot  but  be  impressed  with  the  uni- 
formity of  methods  used  there,  more  especi- 
ally for  the  house  treatment  and  collection  of 
refuse,  but  also  for  the  disposal.  German 
cities  are  approaching  a  common  standard  in 
this  work.  Differences  in  the  effectiveness  of 
the  service  are  in  large  part  due  to  differences 
in  the  ability  of  the  department  chiefs  in 
charge  of  the  work. 

The  obvious  suggestion  born  of  these  con- 
siderations is  that  an  intelligent  farniliarity 
with  methods  employed  in  different  cities  and 
with  the  results  accomplished  thereby,  will  be 
of  great  use  in  widening  the  vision  of  the  de- 
partment chief  in  bringing  good  and  bad  meth- 
ods to  his  attention  and  in  this  gradually 
bringing  the  better  methods  into  more  com- 
mon use.  In  no  better  way  can  this  be  accom- 
plished, than  by  a  widespread  use  by  city  of- 
ficers of  a  standard  form  for  statistics  of  mu- 
nicipal refuse. 

It  is  on  this  account  that  the  attached  stand- 
ard forms  have  been  prepared  and  presented 
to  the  .American  Public  Health  .Association. 
The  forms  are  divided  to  cover  the  different 
parts  of  refuse  disposal  work,  .\fter  provision 
for  a  few  genera!  facts  describing  the  city  for 
which  the  statistics  are  prepared,  there  fol- 
low four  sections,  dealing  respectively  with 
Refuse  Materials,  House  Treatment,  Collection 
and  Disposal  of  Refuse.  These  sections  are 
subdivided  to  bring  out  the  details  of  the 
work.  In  preparing  the  forms,  two  functions 
were  considered:  (1'  i's  usefulness  to  other 
cities  and  (2)  its  usefulness  to  the  department 
keeping  the  records.  In  order  to  be  valuable 
the  form  must  fulfill  these  two  functions. 

It  is  hoped  that  a  committee  of  the  Asso- 
ciation will  be  appointed  to  undertake  a  final 
revision  of  the  forms  and  an  annual  compila- 
tion of  the  .  resulting  facts.  The  proposed 
forms  are  given  herewith. 

Two  Examples  of  Recent  English  Prac- 
tice in  Repairing  O'ld  Brick  Sewers 
— Sewer  Flushing   Practice. 

Many  of  the  brick  scwlts,  constructed  in 
England  40  and  50  years  ago,  have  in  recent 
years  become  defectivj,  thereby  necessitating 
considerable  repair  or  reconstruction.  Two 
examples  of  recent  practice  in  repairing 
sewers  of  this  character  were  described  by 
O.  E.  Winter.  Borough  Engineer  of  Hanip- 
stead,  England,  in  a  recent  paper  before  the 
Institution  of  Municipal  and  Onuity  Engi- 
neers. The  paper,  wiiich  is  reported  in  "The 
Surveyor,"  also  describes  the  present  prac- 
tice of  Hampstead  in  flushing  and  otherwise 
cleansing  sewers  of  large  sizes.  -\n  abstract 
of  the  paper  is  here  given: 

The  chief  defects  of  old  brick  sewers  are 
generally  in  the  invert — which  has  been  most- 
ly constructed  in  brickwork  or  cement  blocks. 
This  has  become  worn,  with  settlements  in 
places.  The  side  walls  and  arch  of  sewer 
have  been  built  of  good  hard  bricks,  but  with 
wide  joints,  in  lime,  and  often  burnt  ballast 
mortar.  The  brickwork  has  consequently  be- 
come uneven,  with  rough  surface,  and  im- 
possible to  keep  in  clean  condition.  The 
brick  sewers  are  egg-shaped,  the  usual  sizes 
Iveing  3  ft.  9  ins.  by  "2  ft.  3  ins.  and  3  ft.  by 
2  ft.  In  many  cases  these  sewers  are  much 
larger  than  required,  and  w'here  extensive 
repairs  are  required  it  is  necessary  to  de- 
cide, first,  as  to  the  advisability  of  reducing 
the  size  of  the  sewer  and  reconstructing  in 
a  glazed  stoneware  pipe  sewer  of  sufficient 
size  to  be  self-cleansing,  or.  second,  of  car- 
rying out  repairs  and  renewals  to  the  old 
sewer  if  material  reduction  in  size  is  im- 
practicable. 

A  P'ood  and  somewhat  unusual  example  of 
the  first  method  is  a  reconstruction  which 
has  been  carried  out  to  a  3-ft.  by  2-ft.  brick 
sewer  in  Hampstead.  This  sewer  was  con- 
structed 47  years  ago,  and  it  is  stated  that 
considerable  difficulties  attended  its  construc- 
tion, owin,g  to  the  running  sand  and  water. 
The  side  walls  and  arch  in  places  were  be- 
ing pressed  in,  and    water  and  sand  were  be- 


Total  refuse    

(8)     Chemical    analyses: 


Carbon.      Water. 


A.sh. 


Volatile 
matter. 


Am- 


Garbage 
Ashes  . . 
Rubbish 


Grease.  Tankage,   monia.  Potash. 


Total  refuse 


(9) 

ao) 

(U) 
(12) 
(13) 
(14) 
(15) 

(16) 
(17) 
(IS) 


Garbage 
Ashes    . . 


B.     STATISTICS    OF  HOUSE  TREATMENT. 

Size  of  house  can 

Type   of  house  can 

Number  of   cans 

Location   of   can 

Is  can   set   out    for  collector? 

Number  of  separations 

Is    the    garbage   drained   or   wrapped    in   papor? 

C.     STATISTICS  OF  COLLECTION. 

Is  collection  done  by  city  or  by  contract?    

Dees  the  city  own  the  stables  and  equipment?     

Number  of   collections   per  week 

■  Summer  - 


-  Winter  ■ 


Business.   Residential.  Outlying.     Business.  Residential.  Outlying. 


Total  refuse   

(19)  Average   length  of   haul — (Grades): 
Garbage. 

Ashes. 
Rubbish. 

(20)  Type  of  collection  wagons  used: 


Capacity   (cu.   yds.)    

Material     

Number  of  horses   

-Attendants  per  wagon    

How  dumped?   

Covered  ?    

Maker    

Cost    

(21)  Frequency  of  washing  wagons: 
Method  of  washing  wagons: 

(22)  Equipment   required: 


Garbage. 


Ashes. 


Rubbish. 


Number  of  wagons 
Number  of  men 


Garbage. 


Summer 
Ashes. 


Rubbish.      Garbage. 


-Winter- 
Ashes. 


Rubbish. 


(23) 
(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 
(31) 


(32) 


Cost  of  collection  per  ton: — 

D.  ,  STATLSTICS  OF  DISPOSAL. 
Method  of  disposal: 
Garbage. 
Ashes. 
Rubbish. 

SANIT.\RY  ASPECTS. 
Disposal   by  dumping: 
Classes  of  refuse  dumped. 
Number  of  dumps. 
Area  of  available  dumping  grounds. 
How  are  dumps  kept  up? 
Cost  of  disposal  per  ton. 
Disposal  by  burial: 
Location. 
Character  of  soil. 

Area  reciuired  per  ton  per  year  (sq.  ft.) 
Frequency  of  using  soil. 
Number  of  men  employed. 
Cost  per  ton. 

Disposal  by   feeding  to  pigs: 
Is  the  disposal  by  the  city  or  by  contract? 
Annual  payment  to  contractor. 
Location  of  piggery. 
Number   of  pigs   kept — 

Summer. 

Winter. 
Numl>ei"  of  pigs  lost  per  year. 
Are  the  pigs  vaccinated? 

Is  the  garbage  sterilized   before  feeding  to  pigs? 
Number  of  men  employed  at  the  piggery. 
Cross  cost  of  operation  per  ton  of  garbage. 
Revenue  per  ton  of  garbage. 
Disposal   by  reduction: 
Location  of  reduction  plant. 
Type  of  plant. 

Quantity   of  ^arl>age    reduced   per  year.  tons. 
Number  of  men  employed  at  the  plant — 

Summer. 

Winter. 
Cost  of  plant. 

Gross  cost  of  operation  per  ton. 
Quantity  and  value  of  by-products. 
Revenue  per  ton. 
Disposal    by    incineration    (including    rubbish  sorting) 

Capacity  of  each  plant    Number  of  plants 

Classes  of  refuse  burned. 

Location  of  plant. 

Type  of  plant. 

Coal  used  per  ton  of  material  burned 

Total   number  of  men   employed  at   the  plant — 

Summer. 

Winter. 
Gross  cost  per  ton. 
Revenue  per  ton. 
Cost  cf  plant. 
Value  of  power  developed. 
Clinker  utilization. 

E.     MISCELLANEOUS    STATISTICS. 
Under  what  cit.v  department   is  the  work  done? 
How   is   manure  kept   at   stables? 

How  is  manure  removed?   How  disposed?   ... 

Are  there  loading  stations  in  the  city? 

If  so.   how   many  and  for  what  classes  of  refuse? 


Garbage.        Ashes.       Rubbish. 


ing   forced   through    the    rough   joints   of   the  experiment   the   author   devised   the   construc- 

brickwork   by   the   outer   pressure.    There   ap-  tion    of   a    15-in.    pipe    sewer    within    the    old 

peared   to   be   serious   risk   of  the  collapse   of  3-ft.   by  2-ft.   brick   sewer,   and   filling  around 

the   sewer.      .After    careful    consideration    and  the  new  pipe  solidly  with  concrete.    See   Fig. 
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1.  Although  the  space  available  for  work- 
ing in  the  old  sewer  was  very  confined  the 
work  has  been  carried  out  and  completed  in 
a  sound  and  watertight  manner,  working 
from  the  existing  manholes  and  the  shafts 
for  the  new  manholes  it  was  desirable  to 
construct.  Otherwise,  any  further  opening 
in  the   difficult  ground  was  avoided. 

The  stoneware  pipe  adopted  for  the  work 
was  the  grouted  composite  jointed  pipe  man- 
ufactured by  Messrs.  Doulton  &  Company, 
of  London.  It  was  necessary  that  a  joint 
should  be  used  which  could  be  easily  and 
quickly  made  in  running  water,  and  thus 
avoid  any  diversion  of  the  running  sewage. 
On  inserting  the  spigot  into  the  socket,  the 
composition  rings  (which  are  previously 
greased)  at  once  form  a  sound  joint.  See 
Fig.  2.  The  attached  canvas  casing  (or  bag) 
allows  the  cement  joint  to  be  easily  made. 
When  the  cement  grout  is  poured  into  the 
canvas  casing,  any  water  within  the  casing 
is  driven  out  through  the  canvas  by  the  heav- 
ier grout,  and  a  perfect  cement  joint  is  se- 
cured. 

In  laying  the  new  pipes  it  was  desirable 
they  should  be  laid  to  a  true  gradient  be- 
tween manholes.  As  the  old  sewer  had  set- 
tlements in  places  it  required  considerable 
care  in  fi.xing  the  new  levels.  This  was  done 
in  the  following  manner:  The  level  of  the 
new  invert  was  fixed  at  each  manhole ;  then 
2-in.  by  %-in.  wooden  battens  were  fixed  on 
each   of  the  side   walls,  at  the   required   level. 
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laborers    laid    and    completed    on    an    average 
12y2   ft.   per  day. 

In  cases  of  old  brick  sewers,  where  it  has 
not  been  practicable  to  reduce  to  much  ex- 
tent the  size  of  the  sewer  as  last  described, 
a  different  method  must  be  adopted.  As  al- 
ready stated,  the  chief  defects  to  be  reme- 
died were  in  the  invert.  But  the  brick  in- 
verts are  not  generally  so  defective  as  to  re- 
quire entire  under-pinning,  nor  the  complete 
removal  of  the  inner  ring.  To  meet  such 
cases,  the  author  designed  a  reinforced  con- 
crete invert,  to  fit  the  existing  invert  of  the 
sewer.  The  invert  was  made  to  the  section 
shown  in  Fig.  3,  2  ins.  in  thickness,  and  in 
lengths  of  2  ft.,  with  rebated  joint.  Of  this 
size  they  could  be  readil)^  handled  and  got 
into  the  sewer  through  the  existing  manholes 
or  side-entrances.  The  inverts  are  usually 
stored  three  or  four  months  to  permit  them 
to  thoroughly  harden  before  being  sent  to 
the  works.  The  concrete  inverts  were  bedded 
and  jointed  in  cement  mortar,  and  where  any 
depressions  existed  in  the  old  invert,  or 
more  regular  falls  could  be  obtained,  on  fine 
cement  concrete.  To  firmly  secure  the  in- 
verts in  position,  over  each  joint  a  corbel, 
4%  ins.  by  6  ins.  by  2%  ins.  was  pinned  mto 
the  side  walls  of  the  sewer.  .\  cement  bench- 
mg  was  formed  on  the  top  of  the  invert,  en- 
closing the  corbels,  and  making  one  finished 
continuous  line.  The  inverts  were  lowered 
into  the  sewer  in  a  rough  frame  to  prevent 
damage,  and  placed  on  a  specially  made  trol- 


Seif-adjui'  ■\':  : 


are  42  flushing  tanks  constructed  under- 
ground, with  a  capacity  of  about  2,000  gals., 
which  are  discharged  at  least  once  a  week. 
Water  is  supplied  through  a  meter.  These 
tanks  are  arranged  at  such  points  that  they 
can  flush  two,  three,  or  more  sewers — by 
means  of  flaps.  The  flushers  who  attend  to 
their  working  also  clean  out  the  surface  ven- 
tilators, and  see  that  all  inlet  gratings  in 
their  respective  districts  are  free  from  ob- 
struction, and  report  any  defects.  Flushing 
manholes  are  also  arranged  at  the  apices 
of  other  lengths  of  sewers,  and  are  flushed 
out  from  time  to  time  as  circumstances  re- 
quire by  a  steam  motor  watering  and  tiush- 
ing  van  of  1,000  gals,  capacity.  This  van 
has  proved  very  efficient  for  the  purpose.  A 
gang  of  not  less  than  three  men  traverse 
all  the  brick  sewers  for  the  purpose  of  re- 
moving any  deposits.  They  also  see  that 
the  flaps  to  house  drains  are  working  freely. 

Where  large  brick  sewers  exist,  and  es- 
pecially where  such  sewers  are  only  at  long 
intervals  fully  charged  in  times  of  excep- 
tional rainfall,  it  is  desirable  that  further 
cleansing  should  be  carried  out  in  addition 
to  the  regular  flushing.  The  author's  at- 
tention was  called  to  this  very  forcibly  in  a 
report  on  sewer  ventilation  made  to  the 
Hanipstead  Borough  Council  in  1905  by  Dr. 
F.  W.  Andrewes  and  Dr.  W.  H.  Hurtley, 
after  a  careful  examination  of  the  older  brick 
sewers.     They  state : 

"It  is  probable  that  much,  if  not  all,  of  the 


En.:-  X  CoNT 


CrossSection 


Longitudinal  Section 


Fig.     1 — Example     of     Repairing     Old     Brick      Fig.  2 — Detail  of  the  Doulton  "Grouted  Con 
Sewer,   Originally   Too    Large,   by    Inserting   a  posite"  Joint  for  Pipe  Sewers  in  Wet 

Pipe    Sewer    Encased    in    Concrete.  Trenches. 


Fig.    3 — Example     of     Repairing     Old     Brick 

Sewer    by    Laying    New    Invert   of    Reinforced 

Blocks. 


by  a  line  from  manhole  to  manhole.  Gage  is 
then  worked  from  the  under  side  of  the  bat- 
ten to  the  invert  of  the  pipe,  and  the  pipe- 
layers  can  easily  work  to  a  true  line,  what- 
ever  the   gradient  may  be. 

Periodically,  when  the  flow  of  sewage  was 
at  the  minimum,  the  sewage  was  dammed 
back,  and  a  water  test  of  25  ft.  to  35  ft.  head 
was  applied  to  lengths  of  pipes  laid  varying 
from  20  ft.  to  30  ft.  These  tests  showed 
that  the  joints  were  quite  watertight,  not- 
withstanding that  the  pipes  were  laid  in  water 
varying  from  one-third  to  three-quarters  the 
diameter  of  the  pipe.  After  the  test  men- 
tioned, the  whole  space  between  the  pipes 
and  the  old  brickwork  was  filled  in  with 
cement  concrete.  The  length  of  sewer  dealt 
with  in  this  manner  was  2,806  ft.  An  excel- 
lent self-cleansing  sewer  has  thus  been  ob- 
tained in  substitution  for  a  defective  and 
offensive  brick  sewer,  for  about  one-fourth 
the  cost  of  the  original  sewer.  The  actual 
cost  of  the  15-in.  pipe  sewer  work  alone,  in- 
cluding filling  into  the  old  3-ft.  by  2-ft.  sewer, 
worked  out  at  about  $2.28  per  lin.  ft.,  com- 
plete. The  same  method  has  been  adopted 
with  other  defective  brick  sewers,  the  same 
jointed  pipe  being  used  in  each  case  as  last 
described,  but  of  the  diameter  to  meet  the 
needs  of  each  case.  The  following  particu- 
lars may  be  given  of  these : 

Cost  per 
Diam.  of       foot  run 
Size  of  old  sewer.  new  pipe,    complete. 

3  ft.  9  ins.   X  2  ft.  6  ins.  9  ins.  $2.40 

3  ft.  6  ins.   X   2  ft.  3  ins.  12  ins.  $2.10 

The  following  data  may  be  useful  in  con- 
nection with  this  work :  15-in.  stoneware 
pipe  in  3-ft.  by  2-ft.  sewer;  one  pipe-layer 
and  three  laborers  laid  and  completed,  in- 
cluding concrete  filling,  on  an  everage  5  ft. 
per  day:  12-in.  stoneware  pipe  in  3-ft.  6-in. 
by  2-ft.  3-in.  sewer :  one  pipe-layer  and  three 
laborers  laid  and  completed  on  an  average 
9  ft.  per  day;  9-in.  stoneware  pipe  in  4-ft. 
by  2-ft.  8-in.  sewer ;  one  pipe-layer  and  three 


ley,  and  conveyed  to  the  point  required.    The 
reinforcement   consisted   of   steel   wires. 

During  the  time  the  inverts  were  being 
fi.xed  ni  position  the  sewer  was  dammed 
up,  and  the  flow  conducted  along  the  side 
walls  in  galvanized  iron  troughs,  arranged 
sufficiently  low  to  receive  the  drainage  from 
the  house  connections.  Several  thousand 
feet  run  of  this  invert  has  now  been  fixed 
in  such  old  brick  sewers  as  described,  with 
very  satisfactory  results.  The  cost  of  the 
new  invert,  including  bedding  and  laying 
complete,  averages  from  96  cts.  to  $1  per 
lin.  ft.  This  is  a  much  lower  cost  than 
would  have  been  incurred  in  cutting  out  4^i 
ins.  of  the  defective  brick  invert,  and  renew- 
ing in  brickwork.  The  sides  and  crown  of 
the  sewer  were  scraped  and  thoroughly 
washed,  the  joints  of  side  walls  raked  out 
about  1%  ins.  deep,  and  filled  in  and  re- 
pointed  with  cement  and  sand  mortar  (1 
and  1).  In  a  3-ft.  9-in.  by  2-ft.  3-in.  sewer 
the  cost  of  this  work  varied  from  48  cts.  to 
72  cts.  per  lin.  ft.  of  sewer,  according  to  the 
amount  of  defective  brick  work  requiring  to 
be  cut  out  and  made  good.  The  total  cost, 
therefore,  of  putting  these  old  sewers  into  a 
tl.oroughlv  good  and  sound  state  of  repair 
did  not  exceed  $1.44  to  $1.68  per  lin.  ft.  Good, 
clean  sanitary  conditions  have  thus  been  ob- 
tained at  a  comparatively  small  expenditure. 
After  these  works  have  been  completed  there 
has  been  a  very  marked  improvement  in  the 
air  within  the  sewers,  which  cannot  fail  to 
have  an  important  beneficial  effect  on  the 
general  sanitary  condition  of  the  neighbor- 
hood. 

FLUSHING    AND    CLEANSING. 

Regular  and  systematic  flushing  of  sewers 
is  of  great  importance,  and  absolutely  neces- 
sary in  keeping  the  sewers  in  a  clean  con- 
dition and  free  from  nuisance.  For  this 
work  in  Hampstead  the  borough  is  divided 
into  three  districts,  and  si.x  men  are  regu- 
larly   engaged — two    in    each    district.     There 


smell  arising  from  the  ventilating  grids  de- 
pends not  on  emanations  from  the  flowing 
sewage,  but  on  decomposing  organic  matter, 
and  fungoid  growths  on  the  walls  of  the 
sewers,  which  are  in  some  places  in  an  ex- 
ceedingly filthy  condition.  We  were  informed 
that  when  the  men  employed  in  the  sewers 
had  to  work  for  any  length  of  time  in  one 
place,  they  did,  of  their  own  accord,  wash 
down  the  walls  for  some  distance  from  where 
they  were  working,  and  thaf  this  expedient 
considerably  reduced  the  offensiveness  of  the 
air.  We  therefore  recommend  that  where 
nuisance  arises  from  the  sewer  grids  the 
walls  of  the  whole  sewer  in  question  should 
be  thoroughly  washed  and  cleaned  and  finally 
rinsed  over  and  otherwise  treated  with  a  dis- 
infectant. Should  it  be  found,  on  trial,  that 
the  nuisance  can  thus  be  abated,  the  clean- 
sing should  be  carried  out  as  far  as  possible 
throughout  the  district,  attention  being  es- 
pecially  paid   to   the   older  brick   sewers." 

For  the  purpose  of  thoroughly  cleansing 
brick  sewers,  the  author  has  devised  an  ar- 
rangement of  a  portable  meter  with  hose 
pipes.  The  portable  meter  is  attached  to  a. 
street  hydrant,  and  a  2^2-in.  hose  pipe  is  con- 
ducted from  the  meter  to  a  side  entrance  or  " 
manhole.  \r\  attachment  is  fitted  at  the  end 
of  the  2%-in.  hose  pipe,  with  two  valves  and 
smaller  hose  pipes,  each  controlled  separately, 
and  arranged  so  as  to  work  up  or  down  the 
sew-er.  Four  men  are  emplo.ved  in  the  sewer, 
two  at  each  end  of  the  smaller  hose  pipe, 
one  spraying  the  w-ater  on  the  walls,  the  other 
scrubbing  with  a  brass  and  steel  brush.  Two 
men  are  required  on  the  surface  or  near  the 
entrances  to  manipulate  or  .guard  the  hose 
pipes.  The  Water  Board  insist  upon  having 
a  waterman  in  attendance  while  the  meter 
is  working,  and  a  charge  of  12  cts.  per  hour 
is  made.  The  cost  of  such  cleansing,  includ- 
ing water  and  labor,  works  out  at  about  3 
cts.  per  lin.-ft.-run  for  a  3-ft.  9-in.  by  2-ft. 
6-in.    brick    sewer.      There    has    been    a    very 
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marked  improvement  in  the  air  of  a  sewer 
after  this  cleansing  has  been  carried  out,  and 
there  can  be  no  doubt  as  to  the  desirabiHty, 
from  a  sanitary  point  of  view,  of  such 
cleansing  from  time  to  time,  as  occasion  re- 
quires. 


Experiments  to  Detennine  the  Effect 

of  Size  and  Depth  of  Broken  Stone 

in  Sprinkling  Filters. 

The  principal  objects  sought  in  the  investi- 
gations conducted  at  the  Baltimore  sewage 
e-xperiment  station  were  the  determination  of 
the  best  size  of  stone  to  use  in  the  sprinkling 
filters,  and  the  most  efficient  depths  of  bed 
which  could  be  economically  constructed.  The 
experiments  were  made  m  19CT  and  1908. 
.•\bout  the  middle  of  March,  1908.  the  design 
of  the  main  disposal  plant  at  Back  River  was 
taken  up  and  less  time  could  be  devoted  to 
the  experimental  work  thereafter.  The  re- 
sults here  given  are  based  on  the  thorough 
and  systematic  studies  made  prior  to  that 
time.  .'Mthough  a  large  part  of  the  main  dis- 
posal plant  is  now  completed,  sufficient  in  size 
to  handle  the  sewage  from  a  population  of 
liiOO.Oilo,  a  complete  account  of  the  results  of 
the  experimental  work  is  published  for  the 
first  time  in  the  annual  report  of  the  chief 
engineer,  Calvin  W.  Hendrick,  for  1911,  which 
was  recently  issued.  The  following  is  a  brief 
abstract  of  that  portion  of  the  report: 

In  regard  to  the  size  of  broken  stone  in 
sprinkling  filters,  there  is  considerable  differ- 
ence in  practice  at  different  places.  The  use 
of  fine  stone  is  preferable  so  long  as  it  re- 
mains uncloggcd,  because,  other  things  being 
equal,  it  gives  a  greater  degree  of  purification. 
On  the  other  hand,  the  use  of  coarse  stone 
diminished  the  tendency  to  clog. 

In  regard  to  the  depth  of  beds,  there  is  a 
considerable  difference  of  opinion  among  en- 
gineers as  to  the  proper  depth  to  use.  If  the 
beds  are  too  shallow,  sewage  flows  through  so 
rapidly  that  there  is  no  time  for  purification 
to  take  place;  while,  if  the  beds  are  too  deep, 
'hey  do  not  ventilate  as  well  as  the  shallower 
beds,  the  amount  of  head  consumed  becomes 
an  objection  and  the  purification  effected  for 
each  additional  foot  of  depth  is  not  propor- 
tional to  the  increase  in  depth  of  the  bed.  It 
was,  however,  thought  possible  that  the  deeper 
beds  would  give  an  effluent  sufficiently  pure  to 
allow  it  to  be  discharged  into  Back  River  with- 
out requiring  any  supplementary  treatment  by 
intermittent  sand  filters. 

THE  TESTING   STATION. 

The  sedimentation  tank  as  originally  de- 
signed had  a  capacity  of  16,000  gals.,  which 
gave  eight  hours  detention  with  a  daily  flow 
of  .50,000  gals,  of  sewage.  However,  the  in- 
creased sewage  flow  over  that  originallv  esti- 
mated and  the  rapid  accumulation  of  solids  in 
the  tank,  due  to  the  freshness  of  the  sewage, 
greatly  shortened  the  period  of  detention,  and 
considerable  difficulty  was  experienced  in  keep- 
ing the  nozzles  of  the  sprinkling  filters  from 
clogging  owing  to  the  solid  matter  passing 
through  the  tank.  The  matters  which  caused 
the  greater  part  of  the  clogging  were  match 
sticks  and  balls  of  grease.  It  was  finally  de- 
cided to  increase  the  period  of  sedimentation 
by  constructing  a  Dortmund  tank  between  the 
original  tank  and  the  sprinkling  filters.  This 
was  suggested  by  the  excellent  results  ob- 
tained at  Birmingham,  England,  where  a  Dort- 
mund tank  was  placed  between  a  septic  tank 
and  the  sprinkling  filters.  The  capacity  of 
this  Dortmund  tank  was  between  ."j.OOO  and 
*i.(KiO  gals.  This  tank  was  placed  in  operation 
on  January  1,  1908. 

Sprinkling  Filters. — The  sprinkling  filters 
were  really  the  important  part  of  the  testing 
plant,  and  the  work  was  designed  for  the 
purpose,  already  noted,  of  determining  the 
economic  depth  of  filtering  material  consistent 
with  a  high  degree  of  purification,  and  also 
to  secure  a  comparison  of  results  obtained  by 
the  use  of  different  sizes  of  stone.  Two  fil- 
tering units  were  built  of  approximately  an 
eightieth  of  an  acre  each.  Each  one  of  these 
units  was  sub-divided  into  six  parts  contain- 
ing two  beds  C  ft.  in  depth,  two  beds  9  ft.  in 


depth  and  two  beds  12  ft.  in  depth.  The  unit 
hereinafter  called  Filter  No.  1  had  a  bed  of 
each  depth  filled  with  %-in.  to  Wz-'m.  stone 
and  a  bed  of  each  depth  filled  with  1-in.  to 
2-in.  stone.  The  other  unit,  called  Filter  No. 
2,  had  a  bed  of  each  of  the  three  depths  filled 
with  2-in.  to  4-in.  and  4-in.  to  6-in.  stone- 
The  bottoms  of  the  filters  were  covered  with 
systems  of  underdrains  similar  to  the  half- 
round  tile  underdrains  used  at  Columbus,  O., 
with  a  main  drain  for  each  bed  into  which 
these  half-round  drains  discharge.  The  sew- 
age was  distributed  over  the  surface  of  the 
sprinkling  filters  by  means  of  revolving  arms 
which  made  a  revolution  approximating  once 
a  minute.  These  revolving  arms  consisted  of 
4-in.  wrought  iron  pipe,  and  were  caused  to 
rotate  by  means  of  electric  motors.  These 
arms  were  perforated  and  were  originally  de- 
signed for  three  nozzles  so  spaced  as  to  give 
an  equal  distribution  over  the  surface  of  the 
bed.  It  was  found  impossible,  however,  to 
secure  a  uniform  distribution  with  the  three 
nozzles,  and  two  additional  nozzles  were  add- 
ed, giving  five  nozzles,  and  with  these  five 
nozzles  a  practically  uniform  distribution  was 
secured  over  the  surface  of  the  stone.  In 
fact,  this  distribution  was  much  more  uniform 
over  the  entire  surface  than  can  ordinarily  be 
obtained  in  actual  practice. 

The  filters  were  operated  as  originally  con- 
structed until  the  month  of  April,  1908,  al- 
though no  analyses  were  made  of  the  effluents 
from  the  coarse  stone  beds  of  4-in.  to  6-in. 
material  after  March  •"),  as  the  results  secured 
showed  the  effluents  to  be  so  poor  that  this 
large  stone  could  not  by  any  possibility  be 
considered  for  use  in  the  main  dispo.sal  plant. 
During  the  months  of  -April  and  May,  1908, 
the  filtering  material  was  entirely  removed 
from  the  6-ft.  and  9-ft.  beds  containing  V4-in. 
to  1%-in.  stone  and  from  the  beds  of  the 
same  depth  containing  4-in.  to  6-in.  stone.  In 
place  of  the  4-in.  to  fl-in.  stone  in  the  6-ft.  and 
9-ft.  beds,  a  stone  1-in.  to  3-in.  in  size  was 
substituted.  The  original  6-ft.  and  9-ft.  beds, 
from  which  the  '/i-in.  to  1%-in.  stone  was  re- 
moved, were  refilled  with  1-in.  to  3-in.  stone, 
but  only  to  depths  of  4%  ft-  to  7%  ft.,  while 
the  12-ft.  filter  of  %-in.  to  1%-in.  stone  was 
reduced  to  a  depth  of  lOVi  ft.,  and  the  6,  9 
and  12-ft.  beds  of  1-in.  to  2-in.  stone  were 
reduced  to  4%,  7%  and  10%  ft.  in  depth. 
The  object  of  these  changes  was  to  experi- 
ment very  fully  in  beds  of  the  different 
depths  with  a  size  of  stone  which,  it  seemed  at 
the  time,  was  the  most  likely  to  be  adopted 
for  use  in  the  main  disposal  plant. 

Settling  Basins. — Each  of  the  twelve  filters 
was  connected  to  a  small  settling  basin  which 
was  designed  to  hold  two  hours'  flow  of  sew- 
age. The  increased  amount  of  sewage  re- 
ceived at  the  station  after  October  reduced 
this  period  of  detention  in  the  final  settling 
basins — in  some  cases  giving  only  a  little  over 
one  hour's  detention. 

Quantity  of  Sewage. — .Mtogether  there  are 
3.36  houses  connected  to  the  sewers  tributary 
to  the  testing  station,  and  a  careful  house-to- 
house  canvass  was  made  to  ascertain  the  num- 
ber of  people  in  these  houses.  The  amount 
of  sewage  reaching  the  station  and  the  con- 
tributing population  during  the  different 
months  are  shown  by  Table  I. 

T.-^BLE     I— POPULATION     CONNECTED     TO 
TE.STING  STATION. 

Gals,  per  24  hours 

Month— Tear.                 Popu-  Per 

lation.        Total.  capita. 

August.    1907 S53            24.400  44 

September,     1907 952             55.500  58 

October.    1907 1.132             .50,100  44 

November.    1907 1,20C             79,100  66 

December,  1907 1,236             79,200  64 

January.    IflOS 1,236             88,900  72 

February.    1908 1,236             91.300  74 

March,    1908 1,236             79,300  64 

April,    1908 1.236             94.854  72 

May.    1908 1.236             94.300  72 

June,    190S 1,236             70,210  57 

Julv.    1908 1,236              87.533  71 

August.    1908 1,236              71.571  59 

September,  1908 1,236            76,750  62 

The  flow  of  sewage  reaching  the  station 
was  measured  as  it  passed  over  a  triangular- 
notch  weir,  cut  in  a  piece  of  sheet  iron  about 
%  in.  thick,  and  arrangements  were  made  so 
that  a  float  communicated  the  head  of  sewage 


on  the  weir  to  a  paper  record  revolved  by 
clock-work,  thus  making  it  possible  to  secure 
a  continuous  record  of  the  rate  of  flow  both 
night  and  day.  The  head  on  the  weir  was 
communicated  to  the  paper  record  through  a 
cam  motion  designed  to  make  the  record  read- 
ing directly  proportional  to  the  flow  of  sew- 
age. With  this  arrangement,  it  was  possible 
to  ascertain  the  amount  of  sewage  passing 
over  the  weir  each  day  by  measuring  the  area 
of  the  record  with  a  planimeter.  This  appara- 
tus made  it  possible  to  secure  very  accurate 
records  of  the  sewage  flow  during  the  entire 
time  of  the  experimental  work. 

The  amount  of  ground  water  reaching  the 
sewers  varies  greatly  with  the  rainfall.  In 
June,  1907,  before  any  houses  were  connected 
to  the  sewers,  this  ground  water  flow  varied 
from  8,000  gals,  per  day  in  dry  weather  to 
20,000  gals,  per  day  during  rainy  weather. 
The  length  of  sewer  laid  by  the  contractor  in 
Walbrook  amounted  to  2%  miles,  so  the 
ground  water  infiltration  amounted  at  that 
time  to  from  2,900  gals,  to  7,.300  gals,  per  day 
per  mile.  During  a  heavy  storm  on  June  5, 
1907,  before  any  houses  were  connected  to  the 
sewers,  the  storm  flow  amounted  to  150,000 
gals,  per  day.  The  greater  part  of  this  water 
was  surface  w^ater,  which  entered  the  sewers 
chiefly  through  the  ventilation  openings  in 
the  manhole  covers,  six  ventilation  holes,  each 
1  in.  in  diameter,  being  provided  in  each  cover. 
Most  of  the  manholes  are  placed  at  the  low- 
points  in  the  middle  of  the  alleys,  and  during 
heavy  rains  the  tops  of  the  manholes  are 
flooded,  which  allows  the  water  to  pour  into 
the  sewers  through  all  ventilation  holes.  Con- 
siderable water  also  enters  the  sewer  through 
the  crack  between  the  manhole  head  and  the 
cover.  That  tlie  greater  part  of  the  water 
passing  through  the  sewers  washes  from  the 
surface  of  the  ground  during  a  heavy  rain 
was  readily  seen  by  the  muddy  condition  of 
the  sewage  and  the  amount  of  sand  and  dirt 
it  carried  when  it  reached  the  testing  station. 

Character  of  Sewage. — The  sewage  was  al- 
together from  a  residential  section,  there  be- 
ing no  trade  wastes  of  any  kind.  The  build- 
ings, other  than  residences,  in  this  section 
were  three  churches,  two  drug  stores,  six 
grocery  and  provision  stores,  two  notion  stores, 
one  confectionery  store,  one  plumber  shop,  one 
laundry,  one  tailor  shop  and  one  shoe  repair- 
ing shop.  None  of  these  buildings,  however, 
contributed  any  sewage  which  would  have  any 
influence  upon  the  purification  process.  The 
sewage  from  the  nearest  house  reached  the 
plant  in  about  I-t  minutes,  while  the  sewage 
from  the  most  distant  house  reached  the  sta- 
tion in  about  2-5  minutes.  It  will  thus  be 
seen  that  the  sewage  was  very  fresh.  The 
feces  reached  the  station  with  very  little  dis- 
integration, and  this  condition  made  it  diffi- 
cult to  secure  representative  samples  of  raw 
sewage-  As  in  many  other  cases  where  fresh 
sewage  is  treated  in  tanks,  a  great  deal  of 
scum,  or  floating  matter,  collected  in  the  tanks. 

It  is  not  anticipated  that  the  sewage  reach- 
ing the  main  disposal  plant  at  Back  River  will 
in  any  way  rcsembel  the  fresh  sewage  reach- 
in.g  the  Walbrook  testing  station,  as  the  out- 
fall sewer  alone  is  more  than  five  miles  in 
length  after  passing  the  eastern  city  limits. 
The  Walbrook  tank,  although  it  was  designed 
to  hold  eight  hours'  flow  of  sewage,  acted 
merely  as  a  settling  tank,  as  was  evidenced 
by  the  presence  of  nitrates  and  nitrites  in  the 
tank  effluent. 

Methods  of  Operation. — The  filter  beds,  as 
described  elsewhere,  were  divided  into  two 
entirely  separate  sets — one  consisting  of  the 
fine  stone  beds  of  %-in.  to  1%-in.  and  1-in. 
to  2-in.  stone  and  the  other  consisting  of 
coarse  stone  beds  of  2-in.  to  4-in,  and  4-in.  to 
6-in.  stone. 

When  the  station  was  first  put  into  opera- 
tion it  was  intended  to  operate  and  rest  the 
two  sets  of  filters  alternately  for  periods  of 
one  week,  as  recommended  at  Columbus.  O.. 
from  the  results  of  the  experimental  work 
carried  on  in  that  city.  However,  on  account 
of  the  small  flow  of  sewage,  largely  diluted 
with  ground  water,  which  reached  the  station 
after  starting  operation,  the  fine  stone  beds 
were   kept   in   continuous  operation   from  the 
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starting  of  the  station  on  Aug.  1  to  Sept.  20, 
in  order  to  give  the  beds  a  chance  to  ripen. 

The  large  stone  beds  in  Filter  No.  2  were 
placed  in  operation  on  Sept.  1,  but  owing  to 
difficulties  with  the  mechanical  devices  for 
rotating  the  sprinkling  arm  this  filter  could 
not  be  operated  regularly  until  Sept-  20.  The 
sewage,  therefore,  was  kept  on  the  fine  stone 
beds   in   Filter   No.   1  continuously   until   this 


fication,  which  seems  to  vary  almost  directly 
as  the  depth  of  the  bed-  This  information 
for  each  size  of  stone  is  particularly  valuable 
in  determining  the  depth  of  bed  to  be  used 
to  secure  a  certain  required  degree  of  purifi- 
cation. 

In  the  case  of  Baltimore,  where  it  was  re- 
quired that  the  highest  practicable  degree  of 
purification   be   obtained,   the   desirable   depth, 
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Fig.     1 — Comparison 


of     Results     Obtained     from    Sprinkling    Filters    of    Different    Depths 
of  Stone. 


date.  On  this  latter  date  the  sewage  flow  was 
transferred  to  the  large  stone  beds  in  Filter 
No.  2,  which  was  kept  in  operation  until  Oct. 
22,  at  which  time  the  sewage  flow  was  again 
turned  on  the  fine  beds. 

It  was  found  that,  after  periods  of  rest, 
the  effluent  would  be  very  poor  for  the  first 
day  and  it  required  several  days'  operation 
to  secure  an  effluent  as  good  as  could  be  ob- 
tained when  the  filters  were  operated  con- 
tinuously. No  evidence  was  found  that  the 
solid  accumulations  in  the  filters  dried  and 
cracked  and  peeled  from  the  filtering  material, 
as  was  stated  to  be  the  result  in  the  Colum- 
bus works,  excepting  possibly  on  the  filtering 
material  at  the  surface  of  the  beds,  which 
was  exposed  to  the  drying  action  of  the  sun 
and  wind.  There  was  no  cracking  and  peel- 
ing of  the  accumulations  on  the  filtering  ma- 
terial within  the  body  of  the  bed.  During 
periods  of  operation  of  the  filter,  these  accu- 
mulations were  of  a  glutinous  character,  but, 
during  the  resting  periods,  this  solid  matter 
lost  its  glutinous  character,  becoming  granu- 
lar and  earthy  and  rapidly  washing  through 
the  bed  when  the  operation  of  the  bed  was 
resumed.  As,  furthermore,  sprinkling  filters 
were  being  operated  successfully  abroad  upon 
the  continuous  principle,  and  had  been  oper- 
ating at  the  Massachusetts  Institute  of  Tech- 
nology on  the  same  principle,  it  was  decided  to 
operate  the  filters  at  the  Walbrook  testing 
station  continuously.  This  was  not  only  de- 
sirable, but  the  increased  quantity  of  sewage 
over  that  originally  planned  for  practically 
made  it  necessary  to  operate  continuously. 
Therefore,  after  the  first  part  of  December, 
the  filters  were  operated  upon  the  continuous 
principle,  with  the  e.xception  of  short  rests, 
varying  in  length  from  a  few  hours  to  several 
days,  when  a  filter  would  be  out  of  operation 
on  account  of  mechanical  breakdowns  in  the 
station. 

In  comparing  the  results  obtained  with 
different  sizes  and  depths  of  stone  in  the 
beds,  the  results  obtained  after  the  changes 
were  made  at  the  station  were  not  used  with 
the  e.xception  of  those  with  2-in.  to  4-in.  stone 
of  the  three  depths  and  the  4-in.  and  6-in. 
stone  of  12  ft  depth,  none  of  these  beds  be- 
ing affected  by  the  changes. 

COMPARISON   OF  RESULTS   OBT.^INED   FROM   DIFFER- 
ENT DEPTHS  OF  BED  .\ND  SIZES  OF  STONE. 

Fig.  1,  showing  the  comparison  of  results 
from  filters  of  varying  depths,  brings  out  very 
strikingly  the  fact  that  the  amount  of  purifi- 
cation per  foot  of  bed  decreases  as  the  bed 
increases  in  depth,  with  the  exception  of  nitri- 


as  indicated  -by  these  diagrams,  has  been  de- 
cided to  be  9  ft.  A  study  of  the  diagrams 
will  show  that  there  is  a  considerable  increase 
of  purification  between  the  depths  of  6  ft.  and 
9  ft.,  while  the  increased  purification  between 
depths  of  filters  of  9  ft.  and  12  ft.  is  relatively 
small.  The  beds  at  the  sewage  disposal  plant 
at  Back  River,  as  designed  and  constructed, 
have  an  average  depth  of  8%  ft.  It  was  con- 
sidered that  a  depth  of  SVi  ft.,  with  the  form 
of  underdrain  used  at  Back  River,  namely, 
slotted,  flat  tile  slabs  laid  over  grooves  in  the 
concrete  floor,  would  give  a  purification  equiv- 
alent to  a  bed  9  ft.  in  depth  where  the  under- 
drains  consist  of  half-round  tile  covered  with 
coarse  stone  to  a  depth  of  about  6  ins.,  as 
was  the  case  at  the  Walbrook  testing  station. 

Fig.  2  gives  a  comparison  of  the  results 
obtained  with  the  four  different  sizes  of  stone 
in  the  same  depths  of  bed.  This  figure  shows 
how  much  better  is  the  purification  secured 
with  the  smaller  sizes  of  stone  than  with  the 
larger  sizes.  There  is  not  a  great  deal  of  dif- 
ference between  the  purification  obtained  from 
the  %-in.  to  1%-in.  stone  and  that  obtained 
from  the  1-in.  to  2-in.  stone.  There  is  a  con- 
siderable decrease  in  the  purification  obtained 
from  the  2-in.  to  4-in.  stone  as  compared  with 
that  obtained  from  the  1-in.  to  2-in.  stone, 
while  there  is  a  great  decrease  in  the  purifica- 
tion obtained  from  the  4-in.  to  6-in.  stone,  as 
compared  with  the  2-in.  to  4-in.  stone. 

There  is  no  question  but  that  the  degree  of 
purification  increases  very  considerably  as  the 
size  of  stone  decreases,  and  the  only  reason 
for  limiting  the  smallness  of  the  stone  arises 
from  the  fact  that  the  small  stone  clogs  very 
much  more  readily  than  the  coarse  stone.  In 
operating  the  filters  at  the  testing  station  the 
fine  stone  beds  were  placed  in  operation  on 
Aug.  1,  and  were  operated  continuously  until 
Sept.  20,  after  which  time  they  were  rested 
from  Sept.  20  to  Oct.  22.  They  were  then 
operated  from  Oct.  23  to  Oct.  29 ;  rested  from 
Oct.  30  to  Nov.  6 ;  operated  from  Nov.  7  to 
Nov.  15;  rested  from  Nov.  16  to  Nov.  20; 
operated  from  Nov.  21  to  Nov.  28.  and  rested 
from  Nov.  29  to  Dec.  2.  After  Dec.  2  these 
filters  were  operated  continuously  until  the 
first  part  of  May,  excepting  for  an  occasional 
shutdown,  lasting  from  several  hours  to  a 
couple  of  days,  when  the  filter  would  be 
turned  off  in  order  to  fi.x  the  mechanism  for 
operating  the  sprinkling  arm.  Under  these 
conditions  of  operation  the  fine  stone  beds  of 
%-in.  to  1%-in.  stone  showed  evidences  of 
surface  clogging  by  the  sewage  standing  in 
pools   on    Nov.   11.     On   Nov.   21   these   beds 


were  raked  with  a  hand  rake  to  try  to  break 
up  the  surface  clogging.  This  raking  was  not 
very  effectual,  and  on  Dec.  9  the  fine  stone 
beds  were  again  beginning  to  clog  badly.  It 
was  also  noticed  at  this  time  that  the  surface 
of  the  beds  composed  of  1-in.  to  2-in.  stone 
was  beginning  to  clog,  and,  on  Dec.  16,  the 
surfaces  of  the  beds  composed  of  both  the  Vz- 
in.  to  1%-in.  stone  and  the  1-in.  to  2-in.  stone 
were  picked  to  a  depth  of  8  to  10  ins. — this 
work  being  done  with  an  ordinary  pick.  This 
stopped  the  clogging  for  a  time,  but  by  the 
middle  of  January  the  surfaces  of  all  these 
beds  were  again  beginning  to  show  evidences 
of  bad  surface  clogging,  and,  on  Jan.  15,  the 
upper  part  of  the  beds  was  again  picked  loose. 
About  one  month  later  the  surfaces  of  these 
beds  were  again  badly  clogged  and,  on  Feb.  18, 
they  were  again  picked.  About  one  month 
later  these  filter  surfaces  were  again  badly 
clogged  and  orders  had  been  given  to  pick  the 
surfaces  of  the  filters  at  the  first  opportunity. 
At  this  time,  however,  about  the  middle  of 
March,  there  occurred  a  very  warm  spell  of 
weather,  the  thermometer  going  up  to  above 
80°  F.  There  had  been  a  delay  in  picking 
the  surface  of  the  beds,  and  after  two  or  three 
days  of  this  warm  weather  it  was  found  that 
the  beds  had  cleared  themselves — all  pooling 
showing  on  the  surface  of  any  of  the  six  beds 
of  the  finer  material  having  disappeared.  From 
this  time,  during  the  rest  of  the  spring  and 
summer,  there  was  no  difficulty  experienced 
with  the  clogging  of  the  filters. 

This  experience  indicates  that  there  is  very 
little  danger  of  clogging  of  the  surfaces  with 
ordinary  rates  of  application,  excepting  dur- 
ing the  cold  winter  months,  and  would  also 
indicate  that  a  smaller  stone  could  be  used  in 
warmer  climates  than  it  is  possible  to  use  in 
the  colder  climates  of  the  north. 

No  difficulty  was  experienced  at  any  time 
with  clogging  of  the  large  4-in.  to  6-in.  stone. 
There  was  a  little  pooling  of  sewage  on  the 
surface  of  the  2-in.  to  4-in.  stone,  but  this 
was  never  serious  enough  to  require  the  sur- 
face being  picked  over  as  was  the  case  with 
the  finer  beds.  The  rates  of  filtration,  and 
the  population  per  acre,  contributing  sewage 
to  these  beds  was  very  high.  During  each 
month  there  was  a  wide  variation  in  the  rates 
of  filtration.  This  wide  variation  was  caused 
by  the  fact  that  it  was  necessary  to  treat  on 
the  beds  all  the  sewage  that  was  received  at 
the  station,  and  the  variation  in  the  rates 
was  due  to  the  variation  in  the  daily  quan- 
tities of  sewage  reaching  the  plant,  which  was 
at    times    considerably     increased    by    rainy 
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weather.  The  variation  in  the  population  per 
acre  during  the  first  months  of  operation  is 
due  to  the  fact  that  all  the  houses  were  not 
connected  to  the  sew  rs  until  sometime  in 
November,  and  also  to  the  fact  that,  during 
the  earlier  months  of  operation,  the  entire 
amount  of  sewage  was  being  treated  on  either 
Filter  No.  1  or  Filter  No.  2  alone,  while  after 
November  both  Filters  No.  1  and  No.  2  were 
in   practically   continuous   operation.    From   a 
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study  of  the  actual  rates  of  filtration,  and  the 
population  per  acre  tributary  to  the  testing 
station,  it  would  seem  that  the  recommenda- 
tion of  the  advisory  engineers,  i.  e.,  that  the 
rate  of  filtration  be  limited  to  2,.JUO,000  gals, 
per  acre  per  day,  representing  a  population 
per  acre  of  approximately  20,000,  is  very  con- 
servative. In  all  probability,  it  will  be  pos- 
sible to  secure  satisfactory  results  at  the  sew- 
age disposal  plant  at  Back  River  with  a  higher 
rate  of  application  of  sewage  to  the  filters 
than  that  recommended  by  the  advisory  engi- 
neers. 

The  average  daily  volume  of  sewage  treated 
at  the  testing  station  during  the  first  ten 
months  of  1908  was  82,300  gals.,  equal  to 
3,300,000  gals,  per  acre  per  day,  representing 
a  population  of  50,000  per  acre;  but  when  it  is 
considered  that  the  sewage  reaching  the  Wal- 
brook  testing  station  carried  absolutely  no 
manufacturing  refuse,  and  that  a  considerable 
percentage  of  the  people  living  in  the  houses 
connected  to  the  Walbrook  sewers  were  away 
from  their  homes  during  the  day — at  their 
places  of  business — it  is  evident  that  the  quan- 
tity of  applied  organic  matter  per  acre  at  the 
testing  station  was  not  so  much  greater  than 
that  which  is  to  be  expected  at  the  main  dis- 
posal plant  as  would  be  indicated  by  the  great 
difference  between  the  population  per  acre 
tributary  to  the  testing  station  and  that  esti- 
mated for  the  main  disposal  plant  at  Back 
River. 

As  a  result  of  the  study  of  Fig.  2,  and  the 
experience  with  the  clogging  of  the  finer  stone 
beds  at  the  Walbrook  testing  station,  it  was 
decided  to  adopt,  for  use  at  the  main  disposal 
plant,  a  size  of  stone  that  would  pass  through 
a  2%-in.  circular  opening  and  be  caught  upon 
a  screen  with  a  1-in.  circular  opening.  It  was 
considered  that  this  stone  would  strike  the 
most  satisfactory  balance  in  giving  the  re- 
quired degree  of  purification  without  undue 
clogging.      Should    clogging    take    place,    the 


experience  at  the  Walbrook  testing  station 
with  picking  the  surfaces  of  the  filters  would 
indicate  that  the  filter  surfaces  could  be  har- 
rowed, giving  the  same  results  in  preventing 
clogging  at  the  main  disposal  plant  as  were 
secured  at  the  testing  station  by  hand  picking. 


Garbage  Piggery  at  Grand  Rapids, 
Mich. 

The  garbage  of  the  city  of  Grand  Rapids, 
Mich.,  is  disposed  of  by  feeding  to  pigs.  .\11 
the  municipal  refuse  is  collected  by  the  city. 
The  city  operates  an  Engle  crematory  for  the 
disposal  of  rubbish  and  dead  animals.  The 
garbage  is  collected  and  loaded  onto  tank  cars 
by  the  city,  and  there  the  expense  to  the  city 
ends.  The  experience  of  the  city  with  this 
form  of  garbage  disposal  was  described  by  T. 
M.  Koon.  M.  D.,  a  member  of  the  State  Board 
of  Health,  in  a  paper  before  the  convention 
of  the  Michigan  Health  Officers.  The  figures 
given  in  the  following  abstract  are  incomplete, 
but  apparently  the  garbage  is  disposed  of  at  a 
profit  after  deducting  the  expense  of  operating 
the  piggery.  Mr.  Koon  says  the  disposal  is 
effected  in  a  sanitary  manner.  The  abstract 
follows : 

.'\fter  the  garbage  is  collected  and  loaded  on 
cars  by  the  city,  the  contractor  ships  the  gar- 
bage to  his  farm.  The  farm,  which  contains 
about  100  acres,  is  located  about  three  miles 
out  of  the  city,  and  lies  adjacent  to  the  Pere 
Marquette  Railway.  The  soil  is  sandy  and  well 
drained.  There  are  about  40  buildings  on  the 
farm,  including  the  farm  house,  horse  barn, 
office  building,  boiler  room,  garbage  kitchen, 
employes'  restaurant,  feeding  houses,  and  far- 
rowing houses. 

The  boiler  room  is  34x36  ft.  in  plan.  The 
garbage  kitchen  adjoins  the  boiler  room  and  is 
64x40  ft.  in  plan.  There  are  three  cooking 
pans  in  this  kitchen  24  ft,  long,  6  ft.  wide  and 
.3  ft.  deep,  and  three  cooking  pans  30  ft.  long. 


6  ft.  wide,  and  4  ft.  deep.  This  kitchen  is  de- 
voted to  cooking  garbage  and  meal  for  feed- 
ing the  hogs.  The  garbage  from  the  entire 
city  is  not  sufficient  to  feed  the  7,000  to  9,000- 
hogs  kept  here,  so  $l,O0ii  worth  of  corn  is  fed 
each  week.  The  next  building  is  the  restaurant 
where  the  20  employes  are  fed.  There  are 
three  farrowing  houses,  each  330  ft.  long  by 
30  ft.  wide.  These  buildings  have  cement  floors 
and  troughs,  water  throughout  and  are  steam 
heated.  These  houses  shelter  1,200  brood 
sows,  each  having  a  separate  stall ;  40  sows 
brinf  forth  a  litter  of  pigs  each  week,  over 
10.000  being  born  each  year.  There  is  another 
building  234  ft.  long  by  oO  ft.  wide.  There 
are  over  100  breeding  pens  with  a  yard  for 
each.  There  are  two  buildings  100  ft.  long  by 
20  ft.  wide.  They  have  cement  floors  and 
troughs.  These  buildings  are  called  the  res- 
taurants. Here  the  hogs  are  fed  cooked  corn 
meal  while  being  fattened  for  market.  .•\  small 
railroad  runs  throughout  the  grounds  and 
buildings  to  carry  the  garbage  and  corn  meal 
to  the  swine.  The  granary,  numerous  yards 
and  ranges  and  the  reservoirs  for  storing 
water  to  supply  the  buildings,  complete  the 
piggery.  Everything  is  well  kept  and  orderly. 
Here  all  the  garbage  from  the  city  of  Grand 
Rapids  is  disposed  of.  From  this  place  20fr 
hogs  are  shipped  to  market  each  week.  Over 
10,000  fattened  hogs  arc  turned  out  each  year. 
The  value  of  this  output  is  about  $135,000  a 
year. 

It  has  been  only  a  few  years  that  so  many 
hogs  could  be  kept  safely  on  account  of  the 
liability  of  the  herd  becoming  infected  with 
cholera  and  destroyed.  Therefore  this  method 
of  garbage  disposal  was  very  hazardous  as  a 
money  making  undertaking.  Now  that  it  is 
possible  to  immunize  against  hog  cholera,  this 
danger  is  obviated.  .AH  of  the  pigs  at  this 
place  are  immunized  while  nursing,  so  there  is 
no  danger  of  the  herd  being  destroyed  with 
hog  cholera. 
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Methods   and    Cost    of    Damming    the 
Hymelia   Crevasse   in  the   Mis- 
sissippi River. 

(Contributed.) 

The  Hymelia  Crevasse,  caused  by  the 
floods  of  1912  on  the  Mississippi  River,  was 
one  of  the  most  serious  breaks  along  the 
river.  The  break  in  the  levee  occurred  on 
May  14.  The  government  attempted  to  re- 
pair it  shortly  afterward  but  a  second  flood 
wiped  out  about  $60,000  worth  of  work  and 
compelled  the  government  engineers  to  aban- 
don the  task.  Later  the  state  secured  funds 
and  undertook  the  work  and  accomplished 
the  closing  of  the  levee. 

Hymelia  Plantation  is  situated  on  the  west 
bank  of  the  Mississippi  River,  35  miles  above 
New  Orleans.  At  this  point  the  levee  is  15 
ft.  high,  has  a  base  of  105  ft.  and  a  crown 
of  15  ft.  People  living  along  the  river  be- 
came alarmed  by  the  high  water  early  in 
the  spring  and  organized  detachments  to 
watch  the  levee  night  and  day.  Prompt  work 
by  these  men  saved  the  levees  in  many  in- 
stances. Nine  years  ago  a  break  had  oc- 
curred at  Hymelia  that  had  caused  thousands 
of  dollars'  loss  so  this  section  was  particu- 
larly feared  and  a  strict  watch  was  kept  by 
the  planters. 

Some  days  before  the  break  occurred  "mud 
boils"  were  noticed  in  front  of  the  levee,  an 
indication  that  the  water  was  eating  away 
the  softer  earth,  and  an  attempt  was  made 
to  stop  the  damage  being  done  by  loading 
the  ground  over  tlie  supposed  hole  with  sand 
bags.  The  object  of  this  loading  of  the 
levee  was  to  crush  in  the  earth  around  the 
hole.  Such  holes  generally  extend  horizon- 
tally into  the  levee.  This  was,  however,  in- 
effective. Early  in  the  evening  about  200  sq. 
ft.  of  the  road  in  the  rear  of  the  levee 
turned  over  as  though  a  cellar  door  had  been 


opened  and  the  levee  began  to  crumble  away. 
In  a  week  4,700  ft.  of  levee  was  gone. 

-Vftcr  a  conference  with  the  Lafourche  Ba- 
sin Levee  District  officials  it  was  decided  that 
an  attempt  should  be  made  to  close  the  break 
under  the  direction  of  Capt.  C.  O.  Sherill, 
U.  S.  Engineer  Corps.  The  levee  district 
was  to  share  the  cost  with  the  national  gov- 
ernment and  placed  $100,000  at  Captain  Sher- 
rill's  disposal.  Supplies  and  men  were 
rushed  to  the  scene  and  work  started  in  the 
shortest  possible  time.  The  method  used  was 
to  drive  4.x4-in.  timber  in  several  rows,  com- 
mencing from  each  end  of  the  break,  filling 
in  between  the  rows  with  sand  bags  as  the 
work  progressed.  At  one  time  it  was  esti- 
mated that  there  were  1,200  men  engaged  on 
the  work,  filling  sand  bags,  driving  the  piling, 
etc.  .All  piling  was  driven  by  hand,  using  a 
small  home-made  pile  driver.  ,\fter  spend- 
ing approximately  $60,000  the  attempt  was 
abandoned.  At  the  time  this  work  was  going 
on  the  river  stood  at  about  40  ft.,  Cairo 
Datum.  Time  after  time  the  fierce  current 
tore  away  the  work  and  made  another  start 
necessary. 

After  a  conference  with  the  Board  of  State 
Engineers  the  Commissioners  of  the  La- 
fourche Basin  Levee  District  decided  that  no 
further  attempt  should  be  made  to  close  Hy- 
melia crevasse  until  the  river  went  down  to 
somewhere  near  the  normal  stage.  This  came 
about  the  beginning  of  July  and  the  Board 
of  State  Engineers  decided  to  start  the  work. 
The  flow  of  water  had  at  that  time  dug  for 
itself  a  channel  1,100  ft.  wide  and  18  ft.  deep, 
the  river  being  at  32.2  ft.,  Cairo  Datum. 
Mean  gulf  level  corresponds  to  a  reading  of 
21.56,  Cairo  Datum,  which  would  mean  a 
head  against  the  dam  of  10.64  ft.  In  addition 
to  this  head  there  would  be  the  head  due  to 
the  current  which  at  that  time  was  approxi- 
mately 5   miles  per  hour. 

Plans   were   drawn    for   a   timber   dam   and 


bids  were  called  for  to  be  opened  July  10. 
The  structure  was  calculated  to  withstand  the 
combined  heads  and  provided  for  two  rows 
of  piling  having  a  penetration  of  25  ft.,  10 
ft.  apart  with  the  bents  on  5-ft.  centers.  Along 
the  front  row  was  to  be  a  10xl2-in.  waling 
bolted  to  the  piling.  Bolted  to  this  waling 
was  a  row  of  9-in.  Wakefield  sheet-piling 
driven  with  a  penetration  of  20  ft.  Where 
required  by  the  depth  of  the  channel,  a  third 
row  of  round  piling  10  ft.  back  of  the  second 
row  was  to  be  driven.  Each  bent  was  cross 
and  tie  braced  with  8xl0-in.  timbers  bolted 
to'  the  piling.  The  work  was  to  be  com- 
menced on  or  before  July  20  and  completed 
on  or  before  Aug.  10.  .A  bonus  of  $200  a 
day  for  each  day  that  the  work  was  completed 
ahead  of  time  and  a  forfeit  of  $100  a  day  for 
each  day  after  -Aug.  10th  that  the  work  re- 
mained   uncompleted,    was   provided. 

Bids  were  submited  bv  the  Hercules  Co., 
New  Orleans,  $55  .AI.  B.'  M. ;  W.  M.  Wren, 
New  Orleans,  $75  M.  B.  M.,  and  Doullut  & 
Williams,  New  Orleans,  who  offered  to  do 
the  work  for  a  commission  of  25  per  cent  on 
the  cost  of  the  labor  and  materials.  After 
careful  consideration  and  on  the  recommen- 
dation of  Frank  M.  Kerr,  Chief  State  En- 
gineer, the  contract  was  awarded  to  Doullut 
&  Williams.  The  contract  provided  that  the 
contractors  were  to  furnish  pile-drivers, 
quarter  boats,  barges,  etc..  and  to  charge  rent 
for  them  at  the  rate  of  $15  per  day  for  pile- 
drivers,  and  SIO  per  day  for  quarter  boats 
and   barges. 

Immediately  on  the  award  of  the  contract, 
prices  on  the  material  were  asked  for  from 
the  different  supply  firms  and  it  was  found 
that  the  piling  and  lumber  could  not  be  sup- 
plied without  considerable  delay  unless  a  pre- 
mium was  offered.  By  paying  an  advance  on 
the  market  price  an  order  of  piling  that  had 
been  sold  for  export  and  was  on  the  wharf 
ready   to   be   put   on    shipboard   was   secured. 
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For  quick  delivery  an  advance  had  to  be  paid 
over  the  market  price  on  practically  all  of 
the    liniiber    that    went    into   the   dam.'    All   of 


were  started  from  each  side  driving  the  front 
row.  This  arrangement  was  continued  until 
the  center  was  reached  when  one  driver  com- 


Fig.   1 — View    of    Timber    Dam    Constructed 

sippi 

the  piling  lumber  and  hardw-are  for  the  dam 
and  all  of  the  contractor's  plant,  consisting  of 
four  pile-drivers,  air  compressor,  blacksmith 
shop,  tools,  camp  outfit,  and  men  had  to  be 
loaded  on  barges  and  towed  to  the  site.  The 
pile-drivers  were  assembled  on  barges ;  one 
driver  was  a  track  driver,  one  turntaljle 
driver  and  two  scow  drivers.  Five  days  after 
the  contract  was  signed  all  of  the  plant  need- 
ed for  the  work  and  a  big  proportion  of  the 
material  was  landed  at  Hymelia.  The  first 
work  was  to  provide  a  kitchen  and  dining 
room  for  the  men.  This  was  a  frame  build- 
12.5x24  ft.,  consisting  of  two  dining  rooms — 
one  for  white  and  one  for  colored — and  a 
kitchen  with  an  earth  floor.  Arrangements 
had  been  made  beforehand  for  sleeping  quar- 
ters by  having  a  number  of  houses  of  the 
plantation  hands  cleaned  out  and  white- 
washed. These  houses  were  situated  1,500  ft. 
from  the  work.  Cots  and  bedding  were  sup- 
plied by  the  contractors.  During  the  first 
three  days  heavy  rains  retarded  the  work 
considerably  so  that  it  was  not  until  July  20th 
that   the   first  piling  was   driven. 

After  the  contractors  arrived  at  Hymelia 
a  change  in  the  plans  was  made  by  the  en- 
gineers, who  decided  that  it  would  be  better 
to  drive  the  third  row  of  piling  all  the  way 
across  the  channel  with  25-ft.  centers.  It 
was  also  found  that  the  bottom  was  com- 
posed of  river  sand  so  soft  that  the  25-ft. 
penetration  was  secured  in  some  cases  by  as 
few  as  seven  blows  of  a  No.  2  Vulcan  steam 
hammer.  On  this  showing,  J.  W.  Monget, 
State  Engineer  in  Charge,  directed  that  the 
round  piling  should  be  driven  so  as  to  se- 
cure a   penetration  of  35   ft. 

Arrangements  for  driving  piling  was  as 
follows :  A  driver  was  started  from  each 
side  of  the  channel  driving  the  second,  or 
inner  row,  dropping  back  of  this  row  every 
25  ft.  to  drive  a  pile  in  the  third  row ;  then 
pulling  back  and  continuing  on  the  second 
row.  As  these  drivers  moved  towards  the 
center   of  the   channel    the   other  two   drivers 


to  Stop  tho   Hymelia  Crevasse  on  the   Wllssis- 
Rlver. 

pleted  both  rows.     The  drivers  that  were  re- 
leased as  the  center  was  reached  were  pulled 


the  drivers  had  finished  driving  round  piling 
m  the  center  of  the  dam.  These  drivers  fol- 
lowed those  that  were  lining  piles  and  hung 
the  braces.  A  barge  containing  the  air  com- 
pressor outfit  followed  the  crew  hanging  the 
braces  and  bored  the  holes  for  the  bolts.  As 
soon  as  the  lining  was  completed,  the  two 
drivers  from  that  work  were  again  put  to 
work  hanging  the  waling  to  form  the  shore 
ends.  When  the  two  drivers  that  had  been 
hanging  braces  met  at  the  center  they  were 
placed  at  the  shore  ends  again  and  started 
driving  the  Wakefield  sheet-piling.  All  of  the 
pile-driver  men  were  union  labor.  The  best 
record  for  a  day's  work— 1.3  hours — on  this 
job  was  made  by  the  track  driver,  which 
drove  93  piles  with  35-ft.  penetration  in  the 
time  given.  On  the  entire  round  piling  the 
average   was   70  piles  per   day   per   driver. 

Making  the  Wakefield  sheet-piling  went  on 
night  and  day  from  the  time  the  men  and 
material  arrived  at  Hymelia  until  the  entire 
1,1  IG  were  completed.  Wakefield  sheet-piling 
was  made  with  3.xl2-in.  in  three  layers  with 
a  tongue  of  4  ins.  Piling  of  this  class  were 
40  ft.  and  50  ft.  in  length  and  were  made 
by  gangs  of  eight  men — two  carpenters  and 
si.x  laborers.  Originally  the  plans  called  for 
this  piling  to  be  bolted  and  joints  were  to 
have  a  4-ft.  lap  but  these  plans  were  changed 
so  that  the  bolting  was  eliminated  and  in 
their  places  9-in.  wire  spikes,  clinched,  were 
used.  Each  gang  averaged  30  of  the  40-ft. 
piling  per   day. 

An  el'ectric  plant  was  installed  for  the  pur- 
pose of  furnishing  light  for  the  night  work, 
b'rom  the  time  the  work  started  the  day  crews 
were  worked  from  daylight  to  dark.  Most 
of  the  labor  used  on  the  work  was  brought 
up  from  New  Orleans,  local  negro  labor  be- 
ing used  for  such  work  as  unloading  lumber, 
etc.  Wages  paid  were  at  the  rate  of  15  cts. 
per  hour  for  labor,  30  cts.  per  hour  for  car- 
penters and  bridge-men,  and  50  cts.  for  fore- 
men. 

In  driving  sheet-piling,  the  best  record  was 
122  in  a  day  while  the  average  was  80  per 
day  per  driver.  When  these  drivers  ap- 
proached the  closing,  the  current  had  in- 
creased to  12  miles  per  hour.  All  of  the 
drivers,  e.xcept   the   track   driver,   were  pulled 
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Fig.   2 — Details   of  Timber   Dam   at   Hymelia  Crevasse,  Louisiana. 


back  to  the  shore  ends  of  the  dam  and  put 
to  work  lining  piles  for  the  bracing.  Hang- 
ing   the    braces    was    commenced    as    soon    as 


to  one  sicl'e  as  the  center  of  the  dam  was 
reached  and  the  track  driver  completed  the 
closing  working  continuously  from  the  morn- 
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ing  of  Aug.  3,  with  the  same  crew,  until  the 
last  sheet  , piling  was  driven  at  9  a.  m.  on 
Aug.  4.'  A  penetration  of  25  to  30  ft.  was 
giveh   on   the   sheet-piling. 

Figuring  the  round  piling  as  10x10  ins., 
appro.ximately  900,000  ft.  B.  M.  were  used 
in  the  dam.  All  material  was  brought  up 
from  New  Orleans  in  21  barges.  The  cost  of 
the  dam  to  the  levee  district  was.  in  round 
figures,  $31,000  for  material  and  labor,  $1,200 
bonus  and  $8,300  commission.  As  the  next 
lowest  bidder  would  have  received  $49,500, 
the  levee  board  saved  $7,200  by  letting  the 
contract  on  a  commission  basis.  There  was 
no  hitch  in  the  work  at  any  time  as  each 
foreman  was  instructed  as  to  the  work  he 
was  to  do,  and  all  of  the  different  crews 
hinged  together  like  the  work  of  a  big  ma- 
chine. At  no  time  was  it  necessary  to  send 
to  New  Orleans  for  anything  that  had  been 
forgotten.  All  of  the  arrangements  for  prose- 
cuting the  work  were  made  under  the  direc- 
tion of  Mr.  William  H.  Williams  of  the  con- 
tracting   firm,    Doullut    &    Williams. 

For  the  benefit  of  those  engaged  in  similar 
work,  the  actual  specifications  for  the  timber 
work  are  given   herewith : 

The  construction  shall  consist  of  a  timber 
nam  crossing  the  crevasse  at  a  point  indicated 
on  map.  for  such  length  as  may  be  required  by 
the  State  Engineer  in  charge,  appioximatcly 
1.050  ft.,  said  construction  to  conform  with 
plans    and    drawings. 

The  Dam  shall  be  built  in  accordance  with 
the  plans  and  drawings  accompanying  the  speci- 
fications prescribed  by  the  Board  of  State  En- 
gineers; requiring  square  or  round  piling, 
braces,  waling,  sheet  piling,  all  of  merchant- 
able pine,  sound  and  free  from  all  defects  im- 
pairing strength  of  structure,  with  bolts,  nuts, 
washers  and  spikes,  all  of  which  shall  be  fur- 
nished and  placed  in  position  under  the  follow- 
ing  specifications. 

Piles  shall  be  either  square  hewed  or  round; 
they  shall  be  12-in.  at  butt  end  and  not  less 
than  S-in.  at  small  end.  They  shall  be  driven 
or  placed  in  position  in  such  a  mannter  as  to 
prevent  shattering,  splitting  or  brooming;  they 
shall  be  driven  plumb,  in  true  line,  and  spaced 
as  shown  in  drawing.  The  piles  shall  be  of 
such  length  as  determined  by  soundings  and 
cut  off  at  an  elevation  of  35.0  Cairo  Datum,  and 
shall  have  sound  head,  not  split  nor  broomed, 
nor  cracked.  The  piles  in  each  row  shall  be 
spaced  longitudinally  5  ft.  between  centers  and 
the  rows  shall  be  spaced  transversely  10  ft. 
between  centers.  All  piles  shall  have  a  pene- 
tration of  not  less  than  25  ft.  below  the  sur- 
face of  the  ground. 

Braces.  Sawed,  sound  and  square  edged; 
they  shall  measure  SxlO  ins.;  they  shall  be  care- 
fully bolted  on  piles  as  shown  on  plans;  they 
shall  be  about  14  ft.  long,  length  to  be  deter- 
mined  by   the  water  surface. 

Ties.  Sawed,  sound  and  square  edged;  they 
shall  measure  8x10  ins.,  one  on  each  side  of 
pile,  carefully  bolted  on  piles  as  shown  on  plan 
and  shall  be  11  ft.  long. 

Sheet  Piling..  Sawed,  sound,  square  edged  and 
planed  on  inner  surface;  shall  be  of  such  length 
as  determined  by  soundings,  and  driven  to  an 
elevation  of  35.0  Cairo  Datum,  and  have  a  pen- 
etration not  less  than  20  ft.  below  the  natural 
surface  of  the  ground;  they  shall  consist  of  3 
pieces.  3  ins.  thick,  and  12  ins.  wide,  closely  and 
accurately  bolted  and  spiked  together  as  shown 
in  detail  drawings,  the  tongue  to  project  4  ins. 
on  one  side  with  groove  of  the  same  depth  on 
opposite  side;  they  shall  be  carefully  driven, 
plumb,  with  close  joints,  top  flush  with  top  of 
piles,  and  not  cracked,  split  nor  broomed;  bolted 
to  waling  piece   (see  detail  plan). 

Bolts,  Washers  and  Spikes.  Shall  be  of  the 
best  quality  of  wrought  iron,  perfect  in  all  re- 
spects, with  nuts,  washers  and  screws  of 
United  States  standard  dimensions;  all  screw 
threads  shall  be  cut  of  sufficient  length  to  per- 
mit tightening  up  of  screws  without  the  use  of 
extra  washers;  there  shall  be  a  cast  iron  washer 
of  good  quality  and  pattern  at  each  end  of  all 
screw  bolts,  not  less  than  3  ins.  in  diameter; 
bolts  for  sheet  piling  shall  be  standard  %-in. 
carriage  or  machine  bolts  with  accompanying 
nuts  and  washers. 
Workmanship   shall   be  of   the  highest  stand- 


ard, subject  to  the  approval  of  the  State  Engi- 
neer in   charge. 


The   Conveyance   of   Irrigation   Water 
Practice  in  British  Columbia. 

III. 

Canadian  irrigation  works  rank  high  in  ex- 
tent and  perfection  of  construction.  This  fact 
is  brought  out  particularly  well  in  a  report 
to  the  Department  of  Agriculture,  Province 
of  British  Columbia,  by  Prof.  B.  A.  Etch- 
everry  of  the  University  of  California.  This 
report  deals  with  the  several  problems  of 
water  measurement,  conveyance  of  water, 
duty  of  water,  and  application  of  water  as 
found  in  Canadian  practice  in  the  province 
named,  and  gives  many  valuable  data.  Such 
of  these  data  as  are  of  more  general  appli- 
cation will  be  presented  in  this  and  companion 
articles. 

PLAIN    CONCRETE    PIPE    NOT    REINFORCED. 

During  the  past  thirty  years  cement  pipes 
from  6  to  30  ins.  in  diameter  have  been  used 
very  extensively  in  southern  California  where 
the  scarcity  and  value  of  water  have  necessi- 
tated its  most  economical  use  and  have  jus- 
rined  the  expense  of  putting  in  the  best  form 
of  construction.  On  many  systems  the  open 
ditches,  especiallv  the  laterals,  have  been  en- 
tirely replaced  by  cement  pipes.  Several  hun- 
dred miles  of  cement  pipes  are  now  in  use 
and  it  will  not  be  many  years  before  open 
ditches  will  have  disappeared  with  the  e.xccp- 
tion  of  some  of  the  larger  main  canals.  The 
advantages  which  have  led  to  their  adoption 
are:  (1)  They  eliminate  the  losses  of  con- 
veyance. (2)  They  do  not  occupy  any  land 
which  can  not  be  cultivated.  (3)  They  do 
not  interfere  with  traffic  and  cultivation.  (4) 
They  do  not  collect  the  seeds  of  weeds  and 
distribute  them  on  the  irrigated  land.  (5) 
They  minimize   the   cost   of  maintenance. 

Wliere  cement  pipes  have  been  found  de- 
ficient it  has  almost  always  been  due  to  de- 
fects in  the  process  of  manufacturing.  The 
use  of  cement  pipes  during  the  last  few  years 
has  been  extended  to  other  states  and  there 
are  now  many  miles  of  pipe  on  some  of  the 
irrigation  systems  of  eastern  Oregon,  eastern 
Washington,  and  Idaho.  During  the  past  two 
years  several  miles  of  pipes  have  been  manu- 
factured by  the  Fruitlands  Irrigation  &  Power 
Company,  near  Kamloops,  for  use  on  the 
distribution  lines  of  the  system. 

The  cement  pipe  so  extensively  used  in 
southern  California  is  made  in  sections  2  ft. 
long.  One  end  of  the  pipe  tapers  in  and  the 
other  end  tapers  out  so  that  when  two  pipes 
are  joined  together  they  form  a  beveled  lap 
joint.  This  form  of  joint  is  preferred  to  bell 
joint  used  for  sewere  pipes  because  the  out- 
side of  the  pipe  is  straight  and  the  pipe  is 
easier  to  lay;  it  also  requires  less  material 
to  manufacture.  The  pipe  is  made  by  means 
of  metal  molds  in  which  a  moist  mixture 
of  cement  and  sand  or  cement  and  gravel  is 
very  carefully  tamped.  The  mixture  is  com- 
paratively dry  in  order  that  the  molds  may 
be  removed  to  be  used  again  immediately 
after  the  tamping  is  finished.  This  is  neces- 
sary to  obtain  a  large  output  with  one  set  of 
molds  and  as  much  as  lOn  ft.  a  day  of  30  in. 
pipe  and  500  to  4W  ft.  of  C  to  8  in.  pipe  are 
made  by  experienced  pipe  men  with  one  set. 
After  the  pipe  is  made  it  is  carefully  cured 
by  being  keot  moist  for  at  least  one  week  and 
allowed  to  harden,  ,^t  the  end  of  a  month  it 
is  ready  to  be  laid  and  joined  in  the  trench 
with  cement  mortar. 

The  sizes  commonly  used  are  6,  8  and  10 
ins.  inside  diameter  for  private  distributing 
lines  and  10  to  30  or  even  3fi  and  48  ins.  for 
the  main  lines  of  the  irrigation  system.  The 
sizes  to  use  in  any  case  depend  on  the  desired 
carrying  capacity  and  the  grade  or  fall  ob- 
tainable. 

The  cement  pipe,  as  manufactured  by  this 
dry  process,  has  not  the  same  strength  nor  is 
it  as  impermeable  as  a  pipe  made  with  a  wet 
concrete  and  can  only  be  used  to  cross  shallow 
depressions  or  where  the  pressure  is  verv 
moderate.  The  pressure  head  which  it  will 
safely  stand   depends  on  the  efficiency  of  the 


manufacturer,  the  mi.xture  used  and  the  diam- 
eter of  the  pipe.  The  writer  recommends  the 
following  maximum  values  as  safe  for  pipes 
manufactured  with  care: 

Diameter           Maximum  Pressure  Head  in  Feet, 

ot  pipe                   1  to  2  1  to  3  1  to  4 

in    ins,                mixture,  mixture,  mixture. 

12 20  15  12 

14 20  15  12 

16 18  14  10 

18 18  14  10 

20 16  12  8 

24 16  10  6 

30 12  8  U 

By  using  unusual  care,  experienced  pipe 
men  can  make  pipe  which  will  stand  safely 
30  per  cent  greater  heads  than  those  given 
in  the  above  table. 

The  use  of  hand  tamped  non-reinforced 
pipe  is  therefore  limited  to  low  pressures  and 
great  care  must  be  used  in  planning  and  con- 
structing pipe  lines  in  order  that  the  safe 
pressures  recommended  above  be  not  exceed- 
ed and  all  sudden  stresses  or  pulsations  which 
are  likely  to  occur  where  air  is  allowed  to  ac- 
cumulate in  the  pipe  line  must  be  prevented 
by  providing  ample  air  vents  or  air  inlets  at 
ail  summits  in  the  pipe  line.  These  air  in- 
lets can  be  formed  by  cutting  a  hole  in  the 
pipe  and  cementing  to  it  a  vertical  stand  pipe 
made  of  several  sections  of  cement  pipes,  the 
lower  end  of  whicli  is  cut  to  saddle  around 
the  hole  and  the  upper  end  extending  above 
the  height  to  which  water  will  rise. 

MANUF.\CTURINC    HAND    TA.MPEU    CEMENT    PIPES. 

Mixtures  used. — The  best  proportion  to  use 
depends  on  the  material  availalile.  With  good 
clean  pit  gravel  containing  about  50  or  60 
per  cent  sand,  less  cement  can  be  used  than 
with  sand  alone.  The  mixtures  commonly 
used  arc  1  part  of  cement  to  4  parts  of  pit 
gravel  and  sand  for  pipes  up  to  18  ins.  in 
diameter,  and  1  part  of  cement  to  3  parts  of 
gravel  and  sand  for  larger  pipes.  If  crushed 
rock  or  screened  gravel  is  used,  a  good  mix- 
ture is  1  part  of  cement  to  2  of  sand  and  3  or 

4  of  gravel  or  rock.  Xo  gravel  or  rock  larger 
than  one-half  the  thickness  of  the  pipe  should 
be  used.     To  make  the  pipe  more  water  tight 

5  per  cent  of  the  weight  of  cement  in  hydrated 
lime  is  added.  The  sand  and  gravel  must  be 
free  from  dirt  or  organic  matter. 

Mixing  materials. — The  mixing  is  very  im- 
portant. It  is  usually  done  by  hand  and  in 
small  batches,  but  for  a  large  plant  concrete 
mixers  are  advisable.  The  materials  are 
mixed  by  means  of  a  hoe  or  with  a  shovel; 
they  should  be  mi,xcd  three  times  dry  and 
three  times  wet.  While  it  is  desirable  to 
use  as  much  water  as  possible,  only  sufficient 
water  is  added  to  the  mixture  to  give  the 
consistency  of  damn  earth  which  will  retain 
its  shape  when  squeezed  in  the  hand.  When 
too  much  water  is  added  the  mix  will  stick 
to  the  mold  and  the  pipe  will  collapse  when 
the  mold  is  removed.  In  order  to  make  the 
ends  smoother,  some  manufacturers  use  for 
the  ends  a  finer  and  richer  mixture  made  of 
1  part  of  cement  to  2V4  or  3  of  screened 
sand. 

Process  of  molding. — The  molds  consist  of 
a  set  of  base  rings  which  are  bevelled  to  form 
the  base  of  the  pipe,  an  inside  core,  an  out- 
side jacket,  a  funnelled  sheet  iron  hopper, 
a  rimmer  or  cast  iron  ring  which  fits  around 
the  inside  core  and  bevelled  on  the  inside 
edge,  a  tamping  bar  and  a  feeding  scoop.  The 
pipe  is  usually  made  on  a  solid  platform  or 
levelled  area.  To  set  the  mold  in  position 
the  inside  core  is  placed  inside  of  the  base 
ring  and  clamped  tight  to  it  by  turning  a 
lever,  the  outside  jacket  is  placed  around  the 
base  ring  and  contracted  by  turning  a  lever. 
The  hopper  fits  on  the  top  of  the  outside  jack- 
et. The  mortar  is  fed  in  the  molds  and 
spread  in  thin  layers  of  1  to  2  ins.  thick. 
Each  layer  must  be  carefully  and  uniformly 
tamped  all  around  the  inside  core  in  order 
that  the  core  be  not  shifted  and  the  pipe  made 
unequal  in  thickness.  When  the  last  layer 
has  been  tamped  a  little  extra  material  is 
placed  all  around  the  top  and  the  hopper  is 
removed ;  the  rimmer  is  then  placed  around 
the  inside  core,  is  jammed  down  and  revolved, 
at  the  same  time  pressing  down  on  the  pipe. 
The   inside   core   is    now    contracted   and   re- 


September  18,  1012. 


ENGINEERING     &     CONTRACTING 


329 


TABLE  I.— CEMENT    PIPE   DATA. 

Inside  diameter                           Thickness  Number  ot  feet  of  pipe  made 

of  pipe                                             of  pipe  with    1    barrel  of   cement, 

in   inches.                                        in  inches.  1:4  mixture.  1:3  mixture. 

6 1  1/16  95  75 

S 1%  63  50 

10 1%  47  37 

12 1%  36  28 

14 1%  28  22 

16 1%  23  18 

IS 1%  19  15 

20 1%  17  14 

22 2  15  .       11% 

24 2%  12%  10% 

26 tVi  11%  9 

30 2fe  9  7 

36 3  614  5 


Men    composing 

No.  of 

one   crew. 

feet  made 

per  day. 

1  mixer.  1  or 

400-500 

2    moulders. 

350-400 

1   finisher   and 

300-400 

helper. 

250-350 

1    or  2    mixers 

225-325 

2    moulders 

200-275 

1    finisher 

150-225 

and 

125-175 

helper. 

100-150 

3   or   4    mixers 

100-150 

'I    moulders 

90-120 

1   finisher  and 

90-110 

helper. 

80 

TABLE    IV.— COST   OF 
ING    CEMENT    PIPE 
LINEAL 


LAYING   AND   HAUL- 
(IN    CENTS)    PER 
FOOT. 


moved;  the  rimmer  is  taken  off.  If  tlie  pipe 
has  been  made  on  a  platform  it  is  now 
carried  by  means  of  lifting  hooks  with  the 
jacket  still  clamped  on  the  base  ring  and 
placed  on  level  ground.  The  jacket  is  now  re- 
leased and  removed  and  the  pipe  left  on  the 
base  ring  until  it  has  hardened.  For  large 
size  pipe  to  avoid  lifting  and  carrying  the 
pipe,  the  base  rings  are  placed  on  the  levelled 
ground  instead  of  on  the  platform. 

Where  the  pipes  have  to  he  used  for 
pressures  slightly  greater  than  those  given  and 
especially  for  pipes  above  18  ins.  in  diameter, 
it  is  advantageous  to  place  in  the  molds  dur- 
ing the  tamping  process  hoops  of  ordinary 
wire  about  0  ins.  apart.  This  permits  using 
a  slightly  wetter  mixture  and  adds  strength 
to  the  pipe  without  increasing  the  cost  ma- 
terially. 

Considerable  practice  is  necessary  before 
satisfactory  pipe  can  be  made  and  many  pipes 
will  be  broken  before  sufficient  experience 
has  been  acquired. 

Curing  the  pipe. — When  the  process  of 
molding  is  completed  the  manufacturing  is 
not  finished  and  the  pipe  may  be  ruined  if 
not  properly  cured.  The  dry  mi.xture  does 
not  contain  sufficient  water  for  the  cement 
to  crystallize  properly  and  additional  water 
must  be  supplied  by  sprinkling  during  the 
curing  period.  The  first  sprinkling  is  done 
with  a  fine  spray  as  soon  as  the  pipe  has 
set  sufficiently  to  stand  it  without  washing. 
After  this  the  pipe  must  be  kept  continually 
moist  by  frequent  sprinkling  or  by  covering 
with  wet  buralp  or  sacks  for  a  period  of  at 
least  one  week  and  not  be  allowed  to  dry 
or  become  white. 

Coating  the  pipe. — To  make  the  pipe  less 
pervious  it  is  usually  coated  on  the  inside 
with  a  thin  paste  of  neat  cement.  Some  pre- 
fer to  use  a  cement  lime  mi.xture  made  of  Yi 
cement  and  %  lime.  The  coating  of  the 
smaller  sizes  of  pipes,  6  to  12  ins.  in  diameter, 
is  often  obtained  by  dipping  the  pipe  in  the 
liquid.  For  the  larger  sizes  of  pipes  the  coat- 
ing is  applied  with  a  fiber  brush.  It  is  pre- 
ferable to  do  this  as  soon  as  the  pipe  will 
stand  the  handling,  usually  when  it  is  24 
hours  old,  at  which  time  the  base  rings  can 
be  removed.  To  lift  the  larger  size  pipes  a 
lifting  jacket  which  fits  around  the  pipe  and 
tightens  when  the  pipe  is  lifted,  is  often  used. 

Cost  of  molds. — There  are  various  makes  of 
molds,  some  of  which  are  very  cheap.  A 
good  inold  must  be  substantially  made  't 
withstand  the  tamping  and  must  be  easily 
and  quickly  set  in  position  and  removed.  The 
largest  manufacturer  of  the  molds  used  in 
southern  California  and  supplied  to  the  U.  S, 
Reclamation  Service  for  use  on  some  of  its 
•projects  is  the  Kellar  &  Thomason  Co.  of  Los 
Angeles,  California.  Their  list  price  in  Cali- 
fornia of  a  set  of  molds  for  6  in.  pipe  with 


TABLE    IX.    —    COST    OF    MAKING    CEMENT 

PIPES    (IN  CENTS),    PER   LINEAL   FOOT. 
Diameter         Cost  for  1:2   Cost  for  1:3   Cost  for  1:4 

of  pipe                mixture.  mixture.  mixture, 

in  inches.                Cents.  Cents.  Cents. 

6 13  10  7 

8 lo  12  9 

10 20  15  11 

12 25  20  1.5 

14 30  25  20 

IB 36  30  25 

18 42  35  30 

20 60  43  35 

24 68  60  50 

26 87  75  53 

30 95  S.'')  70 

36 130  115  95 


100  base  rings  is  about  $.50 ;  for  12  in.  pipe 
with  100  base  rings,  $82..50 ;  for  18  in.  pipe 
with  ,50  base  rings.  $94.2.5 ;  for  24  in.  pipe  with 
2.5  base  rings.  $107.50 ;  and  other  sizes  in 
proportion. 

Dimensions  of  cement  pipes  and  rate  of 
manufacturing. — Table  I  gives  the  thickness 
of  the  pipe,  the  number  of  feet  made  per 
barrel  of  cement,  the  number  of  men  in  one 
crew  of  pipe  makers,  and  the  number  of  feet 
of  pipe  made  per  day.  The  number  of  men 
stated  is  the  number  required  for  a  large 
production.  The  number  of  feet  per  day  is 
not  the  maximum  which  may  be  obtained  but 
is  an  average  rate  for  good  experienced  men. 
The  1  to  3  mi.xture  reouires  about  iVi  bbls. 
of  cement  per  cubic  yard  of  concrete.  For 
the  1  to  4  mixture  1%  bbls.  of  cement  per 
cubic  yard  are  required. 

Cost  of  making  pipe. — The  cost  given  in 
Table  II  is  obtained  from  the  above  data  and 
for  the  followinp-  prices  of  labor  and  ma- 
teria! :  Portland  cement,  $3.50  delivered  on 
the  ground.  Gravel,  $1.00  a  cubic  yard.  La- 
bor:  Tampers  $3.00  a  day;  mixers  and  sprink- 
lers,    $2..50  a  day. 

The  figures  given  include  all  materials  and 
labor  and  an  allowance  of  about  10  per  cent 
for  interest  and  depreciation  on  plant,  admin- 
istration and  supervision,  and  should  not  be 
exceeded   with   efficient   workers. 

CONSTUCTION    AND    LAVING    OF    PIPE    LINE. 

E.vcaz'alion  of  trench. — The  pipe  should  be 
laid  sufficiently  deep  below  the  surface  to 
have  an  earth  covering  of  at  least  12  ins.  and 
preferably  18  ins.  or  even  more.  The  bottom 
of  the  trench  should  be  graded  on  an  even 
grade  to  avoid  short  siphons  which  may  pro- 
duce air  chambers  in  the  pipe.  The  width  of 
the  trench  should  be  larger  than  the  outside 
diameter  of  the  pipe  by  about  12  ins.  to  allow 
the  pipe  layers  sufficient  space  to  work  in. 
The  trench  width  and  depth  with  the  cost  of 
excavation  are  given  in  Table  III,  based  on 
an  18  in.  depth  of  earth  covering.  The  cost 
of  excavation  and  backfilling  is  assumed  at 
20  cts.  a  cubic  yard. 

Laying  the  pipe. — The  pipes  are  placed  in 
the  trench  standing  on  end  with  the  bell  end 
or  grooved  end  up.  To  lower  the  large  pipes 
more  easily  they  may  be  slid  on  a  chute  or 
skid  made  of  timber.  The  pipe  sections  are 
joined  with  a  mixture  of  1  part  of  cement 
to  2  of  fine  sand.  The  taper  end  of  the  pipe 
which  has  already  been  laid,  and  the  bell  end 
of  the  pipe  to  which  it  is  to  be  joined,  are 
brushed   clean   and    well    wetted    with   a   fiber 

TABLE  III.— COST  OF  EXCAVATION  FOR  CE- 
MENT  PIPE  LINES   (IN  CENTS),   PER 
LINEAL    FOOT. 
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brush.  About  an  inch  thick  of  the  soil  under 
the  bottom  of  the  joint  to  be  made  is  removed 
and  a  trowel  full  of  mortar  is  spread  in  its 
place  to  form  a  bed  of  mortar.  The  bell  end 
of  the  pipe  which  is  standing  on  end  is  filled 
with  cement  mortar  and  is  jammed  against 
the  taper  end  of  the  previously  laid  pioe.  The 
mortar  which  is  squeezed  out  on  the  inside  of 
the  joint  is  wiped  with  a  wet  brush  to  form 
a  smooth  joint.  To  complete  the  joint  a  band 
of  mortar  from  2  to  3  ins.  wide  and  V4  to  % 
in.  thick  is  formed  on  the  outside  of  the  pipe. 
It  is  always  preferable  to  lay  the  pine  up- 
hill to  avoid  the  shrinkage  at  the  joints  due 
to  the  pipe  pulling  away.  It  is  well  to  pro- 
tect the  bands  from  the  action  of  the  suri 
for  about  30  -minutes  before  backfilling  by 
using  wet  burlap  or  placing  a  board  over 
them.  To  raise  a  pipe  and  hold  it  on  grade 
do  not  use  clods  but  shovel  in  the  dirt  antt 
compact  it  by  tamping.  The  bands  should  be 
wetted  before  backfilling;  tliis  must  be  done 
carefully  by  shoveling  the  eartli,  free  from 
rocks,  around  the  pipe  and  tamping  it  until 
the  pipe  is  well  covered.  With  loose  sandy 
soil  which  packs  easily,  very  little  tainping  is 
necessary.  The  pipe  should  not  be  used  for 
at  least  two  to  three  days,  especially  if  under 
pressure,  to  give  sufficient  time  for  the  bands 
to  harden. 

In  Table  IV  is  given  information  regarding 
the  laying  and  hauling  of  cement  pipe,  based 
on  tlie  wages  and  cost  of  material  given 
above.  Ten  per  cent  has  been  allowed  for 
supervision,  organization,  breaking  of  pipe 
and   miscellaneous. 

The  cost  data  given  in  the  preceding  tables 
are   assembled  and  given  in  Table  V. 

These  cost  values  apree  quite  closely  with 
those  given  below  which  are  those  obtained 
for  about  5  miles  of  pipe  on  the  irrigation 
system  of  the  Fruitlantls  Irrigation  &  Power 
Company,  near  Kamloops.  The  concrete  mix- 
ture used  was  composed  of  1  part  of  cement 
to  2V2  sand  and  1%  of  stone,  which  corre- 
sponds to  a  1  to  3  mixture  of  cement  and  pit 
gravel.  Cement  cost  $3  a  barrel,  sand  75 
cents  a  cubic  yard,  crushed  rock  $2.50  a  cubic 
yard,    common    labor    $2.50    per    day,    skilled 


TABLE     v.— COST      OF      MAKING.      LAYING, 

TRENCHING   AND  HAULING   CEMENT 

PIPE   (IN   CENTS),    PER   LINEAL 

FOOT. 
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TABLE  VI.— COST  OF  MAKING  AND  LAYING 
CONCRETE    PIPE   ON   IRRIGATION    SYS- 
TEM   OP   FRUITLANDS    IRRIGA- 
TION &   POWER  CO.,   NEAR 
KAMLOOPS. 
Diameter        Cost  of  Cost  of 

of  pipe.  making.  la.ving.         Total  cost. 

Inches.  Cents.  Cents.  Cents. 

8  11.1 

10  15.7  ....  •■•• 

12  20  11  31 

16  :!9.5  15.5  45 

20  39.5  20.3  59.8 

24  54.7  23.3  78 

labor  $3  to  $3.50  per  day.  and  teams  $G  per 
day.  The  cost  given  includes  all  materials, 
labor,   supervision,  and  depreciation   on  plant. 

OTHER    METHODS    OF    MAKING    CEMENT    PIPE. 

The  lack  of  uniformity  in  the  pipe  made 
with  a  dry  mixture  tamped  by  hand  as  de- 
scribed above  and  the  porositv  of  the  pipe, 
have  led  to  other  processes  of  making  pipe, 
some  of  which  are  still  in  the  experimental 
stage.  Two  methods  have  been  used,  machine 
tamping  and  the  wet  process. 

Machine  tamped  pipe. — Machine  tamped 
pipe  is  made  by  a  number  of  plants  in  the 
West  including  one  at  Peachland.  The  pipe 
is  made  with  a  comparatively  dry  mixture 
much  in  the  same  manner  as  liand  made  pipe, 
but  the  mixture  is  thoroughly  tamped  by  a 
mechanical  tamper  of  small  cross  section 
which  tamps  rapidly  and  gives  a  high  degree 
of  compression.  The  inside  core  also  rotates 
during  the  tamping  processes  and  this  gives 
the  inside  of  the  pipe  a  very  smootli  surface. 
The  pipe  obtained  by  this  process  is  a  very 
dense  pipe.  It  should  be  very  uniform  and 
superior  to  the  hand  made  pipe,  especially 
when  a  pipe  is  desired  for  pressure  heads 
greater  than  the  hand-made  pipe  will  stand. 

The  pipe  is  made  with  a  bel!  end  similar  to 
sewer  pipe.  This  requires  more  material  than 
the  shiplap  end  obtained  with  the  hand  made 
pipe  wliich   increases  the  cost. 

Pipe  made  by  zcet  process. — To  make  pipe 
by  the  wet  process,  a  wet  mixture  of  cement 
mortar  or  cement  concrete  is  poured  in  the 
mold  and  after  the  mixture  has  hardened,  the 
molds  are  removed.  .As  this  takes  several 
hours,  only  a  few  pipes  can  be  made  per  day. 
For  a  large  output  several  molds  would  be 
needed  and  the  cost  of  the  plant  would  be 
high.  However,  the  molds  need  not  be  as 
strong  as  those  used  for  hand  lamping  and 
could  be  obtained  at  a  much  smaller  cost. 
The  increased  cost  of  plant  would  be  overbal- 
anced, if  a  large  quantity  of  pipe  was  made, 
by  the  saving  in  labor  and  also  by  the  saving 
in  cost  of  material  because  a  pipe  equal  in 
strength  and  impermeability  could  be  obtained 
with   less  cement. 

To  reduce  the  number  of  molds  it  has  I)een 
attempted  to  accelerate  the  hardening  of  the 
mi.xture  by  heating  it  with  steam.  Tliis  proc- 
ess, however,  is  still  in  an  experimental  stage. 
The  U.  S.  Department  of  .'\griculture,  through 
its  Irrigation  Investigation  Office,  is  investi- 
gating the  wet  method  of  making  pipe.  The 
U.  S.  Reclamation  Service  has  also  devised 
methods  of  making  a  wet  mixture  cement  pipe 
at  a  reasonable  cost  for  the  Tieton  irrigation 
project  in  Eastern  Washington,  and  for  the 
other  projects.  Their  results  have  not  yet 
been  published. 

Reinforced   Concrete   Pipe. 

There  is  a  great  field  for  a  concrete  pipe 
which  will  stand  moderate  pressure  and  can 
be  manufactured  at  a  cost  which  will  compare 
well  with  that  of  wooden  pipe.  The  hand 
tamped  plain  concrete  pipe  has  sufficient 
strength  only  for  low  pressures,  and  machine 
tamped  pipe  or  pipe  made  by  the  wet  process 
has  not  been  sufficiently  tested  to  know  what 
heads  it  will  stand,  though  they  are  probably 
safe  for  at  least  twice  the  pressure  resisted 
safely  by  hand  made  pipe.  Reinforced  con- 
crete pipe  has  been  used  successfully  for 
pressures  above  100  ft.  and  is  guaranteed  by 
some  pipe  manufacturers  for  pressures  as 
large  as  150  ft.  Reinforced  concrete  pipe  con- 
sists of  a  skeleton  of  iron  or  steel  imbedded 
in  the  concrete  shell  of  the  pipe.  The  rein- 
forcement is  made  of  rods  or  bars  of  metals, 
or    some    form    of    expanded    metal    or    wire 


mesh.  For  small  pipes  the  circumferential 
reinforcement  is  often  made  as  a  spiral  of 
wire.  For  larger  pipes  the  reinforcement  is 
bent  into  hoops  by  means  of  rolls  and  the 
ends  are  welded,  or  overlapped  and  tied  to- 
gether with  wire,  or  bent  to  form  hooks  and 
a  longitudinal  rod  passed  through  the  eye  of 
the  hooks. 

The  pipes  may  be  made  in  short  sections 
cast  in  molds  as  the  non-reinforced  pipe  de- 
scribed above,  or  they  may  be  built  continu- 
ously in  the  trench.  The  latter  method  has 
the  advantage  that  it  does  away  with  the 
joints  which  are  usually  the  point  of  weak- 
ness, but  it  requires  a  thicker  pipe  and  is 
only  used  for  the  larger  sizes  of  pipes.  For 
pipes  up  to  4  or  even  5  ft.  in  diameter  the 
first  method  is  generally  used  and  the  pipes 
are  cast  in  sections  3  to  8  feet  long.  'Ihe 
thickness  of  the  shell  seldom  exceeds  2%  to 
'i\i  inches.  When  the  reinforcement  consists 
of  a  spiral,  the  wire  is  wound  by  machinery 
and  kept  to  the  proper  spacing  by  means  of 
longitudinal  rods  tied  to  the  spiral  wire. 
When  hoops  are  used,  they  are  also  tied  to  the 
longitudinal  reinforcement. 

Two  companies  in  the  United  States  make 
a  specialty  of  the  construction  of  reinforced 
concrete  pipes.  One  is  known  as  the  Meri- 
wether pipe  made  by  the  Lock  Joint  Pipe  Co., 
of  Xew  York,  with  branches  at  Winnipeg  and 
at  Seattle,  Washington.  The  other  is  made 
by  the  Reinforced  Concrete  Pipe  Co.,  of 
Los  Angeles,  California.  These  manufactur- 
ers make  pipe  up  to  72  ins.  in  diameter,  from 
2V>  to  7  ins  .thick,  in  sections  3  ft.  long.  On 
the  Umatilla  project,  in  Oregon,  several  miles 
of  reinforced  concrete  pipe  30,  4(1  and  47  ins. 
in  diameter  have  been  constructed.  The  sec- 
tions were  made  4  ft.  long  for  the  30  in.  pipe 
and  8  ft.  long  for  the  larger  size.  The  Ros- 
well  park  project  in  Idaho  has  four  miles  of 
reinforced  pipe,  some  of  it  resisting  heads 
of  70  ft. 

-METHOD   OF   CASTING   REINFORCEn   CONCRETE  PIPE; 
UMATILLA    PROJECT,    OREGON. 

The  pipes  are  usually  cast  in  molds  which 
consist  of  an  inside  collapsible  core,  an  out- 
side sectional  jacket  and  a  base  ring.  The 
process  of  casting  used  on  the  Umatilla 
project  is  a  good  illustration  of  this  form  of 
construction.  For  the  large  size  pipe  cast 
in  sections  8  ft.  long,  the  inside  core  is  made 
of  two  main  pieces  of  curved  steel  plate  Vfe 
in.  thick,  held  together  by  a  vertical  hinge, 
and  a  third  narrow  closing  piece  or  wedge 
which  fits  between  the  other  two  pieces  when 
the  core  is  set  up  and  is  removed  when  the 
core  is  collapsed.  The  outside  jacket  is  made 
of  twelve  curved  parts,  each  2  ft.  high  and 
%  of  a  circumference  in  length,  which  when 
joined  in  sets  of  three  form  a  section  of  the 
jacket  2  ft.  higli.  These  parts  are  made  of  % 
in.  steel  plate  and  to  the  edges  of  each  part 
are  riveted  angles  by  means  of  which  the 
parts  can  be  bolted  together.  The  base  ring 
which  forms  the  bell  end  of  the  pipe  is  made 
of  cast   iron. 

To  set  up  the  molds  the  inside  collapsible 
core  is  placed  in  position  fitting  inside  the 
base  ring,  and  the  lowest  section  of  the  out- 
side jacket  is  formed  by  bolting  the  three 
parts  around  the  base  ring.  The  reinforcing 
skeleton  is  placed  around  the  inside  core,  then 
the  concrete,  which  is  a  wet  mi.xture  of  1 
part  of  cement  to  1.8  parts  of  sand  and  3 
parts  of  gravel,  is  poured  between  the  forms 
and  worked  down  bv  means  of  thin  tamping 
bars.  The  outside  jacket  is  bulit  in  sections, 
each  being  filled  nearly  to  the  top  before  the 
next  one  is  bolted  on.  To'  fill  the  last  section 
a  funnel  shaped  collar  is  placed  around  the 
inside  core  and  bolted  to  the  too  of  the  sec- 
tion. When  filled  the  collar  is  removed  and 
the  upper  end  of  the  pipe  is  finished  by  hand. 
The  forms  are  removed  24  hours  after  the 
pipe  has  been  molded  and  the  pipe  is  left 
standing  on  the  base  ring  for  eisrht  days. 

For  the  30  in.  reinforced  pipe  the  forms 
used  are  4  ft.  long  and  made  of  lumber  lined 
with  sheet  steel.  The  interior  core  consists 
of  two  main  parts  and  a  wedge  or  closing 
piece.  The  outside  form  is  made  of  four 
parts  bolted  together. 


The  reinforcement  is  made  of  wire  wound 
into  spirals  4  ft.  long  by  means  of  a  reel  on 
which  are  hinged  spacing  bars  with  notches 
which  give  the  wire  the  proper  spacing.  After 
the  wire  is  wound,  the  longitudinal  rods  4 
ft.  long  are  placed  on  the  outside  of  the  spiral 
and  connected  to  it  by  bending  ihe  ends 
over  the  wires  of  the  spiral  at  the  two  ends 
and  by  tyino-  them  together  with  wires.  The 
spiral  can  then  be  removed  from  the  reel  by 
turning  down  the  hinged  spacing  bars,  and  is 
made  more  rigid  by  cross  lacing  wth  wire. 

METHOD    OF     JOINING. 

The  pipes,  after  they  have  hardened  suffi- 
ciently, are  --laced  in  the  trench  where  they 
are  joined.  The  best  time  to  lay  the  pipe  is 
in  cold  weather,  for  a  rise  in  temperature 
will  produce  expansion  and  make  the  joints 
lighter,  while  if  they  are  laid  in  the  summer 
time,  and  contraction  due  to  lowering  of  the 
temperature  will  tend  to  produce  shrinkage 
cracks.  The  joints  may  be  made  in  three 
ways:  (1)  bell  and  spigot,  (2)  collar  joint, 
and  (3)  lock  joint. 

Bell  and  spigot  joint. — The  bell  and  spigot 
joint  has  been  used  on  smaller  pipes  where 
the  pressure  is  not  great.  On  the  Umatilla 
project  some  of  the  30  in.  pipe  has  been  laid 
under  a  pressure  head  of  23  ft.  with  this 
tyne  of  joint.  The  pipes  are  similar  to  the 
non-reinforced  pipe  previously  described  and 
have  a  taper  end  and  a  bell  end,  the  joints 
being  made  in  the  same  manner  as  the  joints 
for  non-reinforced  pipe. 

Collar  joint. — This  joint  is  used  for  larger 
pipes  and  greater  pressures.  The  joint  is 
niade  with  a  reinforced  collar  from  4  to  8 
ins.  wide,  whose  inside  diameter  is  slightly 
larger  than  the  outside  of  the  pipe.  The  col- 
lar, which  has  l)een  slipped  over  the  pipe  last 
laid,  is  placed  over  the  joint  and  the  space 
between  the  interior  of  the  collar  and  the 
outside  of  the  pipe  is  filled  with  a  rich  ce- 
ment grout  poured  through  two  holes  in  the 
collar  and  prevented  from  running  out  by 
means  of  a  mortar  paste  around  the  edges 
of  the  collar. 

Lock  joint.— The  lock  joint  is  intended  to 
make  the  longitudinal  reinforcement  continu- 
ous. It  is  used  by  the  Reinforced  Concrete 
Pipe  Company   and  the  Lock  Joint   Pipe  Co. 

.METHOD     OF     MAKING     AND     LAYING     REINFORCED 
CONCRETE   PIPE   O.V    ROSWELL   PROJECT,   IDAHO. 

On  this  project  the  reinforced  pipe  was 
made  with  the  dry  mixture  hand  tamped  pipe 
around  which  was  wound  the  reinforcing  steel 
wire  which  was  covered  with  a  rich  cement 
mortar.  The  method  of  winding  tlie  wire, 
applying  the  plaster  and  laying  the  pipe  is 
described  as  follows  by  Zenas  N.  Vaughan, 
the  engineer  in  charge : 

Two  movable  bulkheads,  with  crank-handles 
attached,  are  so  arranged  that  the  pipe  length 
can  be  firmly  clamped  between  them.  At  a 
distance  back  of  this  device  a  steel  shaft,  into 
which  is  cut  a  screw  groove,  works  freely  hori- 
zontally. Back  of  this,  and  horizontal  to  it,  a 
wooden  shaft  is  placed  for  regulating  the  ten- 
sion of  the  wire,  and  still  back  of  this  is  a 
vertical  spindle,  from  which  wire  unwinds  au- 
tomatically. The  wire  used  for  reinforcing  is 
a  No.  12  gage,  galvanized  wire,  having  a  ten- 
sile strength  between  500  and  600  pounds.  A 
coil  of  this  is  placed  vertically  upon  the  spindle, 
the  wire  is  passed  around  the  tension  shaft, 
thence  into  the  screw  groove,  and  is  finally 
firmly  attached  to  one  end  of  the  pipe  length  . 
by  soldering.  The  pipe  is  then  revolved  by 
two  men  at  the  crank  handles,  by  which 
process  the  wire  is  %vound  upon  the  pipe  under 
a  high  tension,  the  spacing  of  the  laps  of  the 
wire  being  made  even  by  the  screw  groove. 
Variation  in  spacing  for  different  heads  is 
accomplished  by  using  pulleys  of  different 
diameters,  to  govern  the  rate  of  revolution  of 
the  grooved  shaft  as  compared  with  that  of 
the  pipe  length.  The  reinforcing  is  stressed 
the  same  as  that   in  the  main  pipe. 

When  the  reinforcing  reaches  the  end  of  the 
pipe  length,  the  last  two  or  three  laps  being 
made  parallel,  it  is  again  soldered,  and  the  wire 
is  severed.  A  steel  trowel  curved  to  conform  to 
the  shape  of  the  pipe,  and  suspended  above  it. 
is    then    dropped    into    place,    and    then    cement 
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mortar  l',^-l  is  run  upon  the  pipe  as  U  re- 
volves, the  trowel  smoothing  this  down  to  a 
uniform  thickness.  The  bulkheads  are  then 
undamped  by  a  lever  at  one  side,  the  pipe  is 
removed,  and  is  carried  away  to  be  properly 
cured. 

"In  the  trench  the  bell  and  spigot  ends  o( 
the  pipe  are  fitted  together,  as  in  the  case  of 
sewer  pipe.  Around  the  joint  is  placed  a  flex- 
ible form,  made  of  very  heavy  canvas,  attached 
to  blocks  of  wood,  .sawed  out  in  such  a  way 
that  a  space  of  about  one  inch  measured  trans- 
versely to  the  pipe,  and  six  inches  longitudin- 
ally is  left  vacant  for  the  reception  of  the 
mortar.  Along  each  edge  of  the  form  is  run  a 
12-gage  wire,  terminating  at  one  end  in  an 
iron  ring,  at  the  other  in  a  tongue  pin,  curved 
in  shape,  so  that  when  clamped  through  the 
ring,  it  draws  the  wire  to  a  high  tension, 
firmly  binding  the  form  to  the  pipe.  The  form 
is  then  filled  with  cement  mortar,  and  immedi- 
ately afterwards  the  interior  of  the  joint  is 
carefully  pointed  to  insure  water  tightness,  in- 
dependently of  the  collar,  as  far  as  practicable. 
As  soon  as  the  collar  forms  can  be  removed, 
the  trench  is  backfilled,  to  protect  the  collars 
while  curing." — Journal  of  Idaho  Society  of 
Engineers,   pp.   40-41,   Vol.    No.    1. 
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is  wound  with  No.  12  galvanized  wire  spaced 
about  iVi  inches  apart  and  coated  over  to  pro- 
tect the  wire  from  corrosion.  The  cost  of 
reinforcing  the  hand  tamped  pipe  is  10  cts.  per' 
foot  for  10  in,  pine,  15  cts.  for  12  in.  pipe, 
2-5  cts.  for  20  in.  pipe,  and  35  cts.  for  26  in. 
pipe. 

The  Reinforced  Concrete  Pipe  Co.  of  Los 
Angeles  quotes  the  following  approximate 
prices,  Table  VIII,  which  include  the  ma- 
terial, the  making  and  laying  but  not  the  ex- 
cavation of  trench  and  backfilling : 


TABLE 

VIII. 
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^ 
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4.40 
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In     southern      California      reinforced    pipe 
built  in  the  same  manner  has  been   used.     It 


The  prices  in  southern  California  for  rein- 
forced pipe  made  with  hand  tamped  pipe 
wound  with  wire  and  plastered  with  mortar 
are  quoted  as  follows.  These  prices  are  for 
the  pipe  laid ; 

6-in.   pipe    $0.20  per  lin.   ft. 

S-in.  pipe   30  per  lin.   ft. 

10-ln.  pipe   40  per  lin.   ft. 

12-in.  pipe   60  per  lin.  ft. 

14-in.  pipe   75  per  lin.  ft. 

20-in.   pipe   1.20  per  lin.  ft. 

26-in.  pipe   2.00  per  lin.  ft. 

The  prices  in  British  Columbia  due  to  high- 
er cost  of  cement  would  probably  be  about  10 
per  cent  higher. 

.ADVANTAGES    AND    ECONOMY   OF    REINFORCED   CON- 
CRETE   PIPE. 

The  great  advantage  of  reinforced  pipe  is 
its  durability.  The  first  cost  as  compared  to 
wooden  pipe  is  usually  a  little  greater,  but  its 
longer  life  will  make  its  ultimate  cost  much 
lower,  especially  when  the  pipe  can  not  be  kept 
constantly  full. 

It  has  been  shown  that  for  a  wooden  pipe 
whose  life  is   10  to  15  years  the  total  annual 


cost  to  pay  interest  on  first  cost,  renewal  and 
depreciation  is  15  per  cent  of  the  first  cost, 
and  for  a  wooden  pipe  whose  life  is  20  to  30 
years  about  11  per  cent.  For  a  concrete  pipe, 
depreciation  and  renewal  are  practically  elimi- 
nated; therefore  interest  only,  at  about  0  per 
cent  need  be  considered.  Based  on  these  fig- 
ures a  concrete  pipe  would  be  as  economical  in 
cost  as  a  wooden  pipe  even  when  the  concrete 
pipe  cost  about  twice  as  much  as  the  wooden 
one.  The  prices  of  wire  wound  wood  pipe 
good  for  ,50  to  100  ft.  head  are  about  as  fol- 
lows for  the  Okanagan  district : 

6-in.  pipe   S0.28  per  lin.   ft. 

S-in.  pipe   38  per  lin.  ft. 

10-in.  pipe   .52  per  lin.  ft. 

12-in.  pipe   57  per  lin.  ft. 

14-in.  pipe    64  per  lin.  ft. 

16-in.  pipe   80  per  lin.   ft. 

18-in.  pipe   93  per  lin.  ft. 

20-in.  pipe   125  per  lin.  ft. 

22-in.   pipe   1.45  per  lin.   ft. 

24-in.   pipe   1.60  per  lin.  ft. 

The  prices  for  wooden  stave  pipe  for  50  ft. 
head,  built  in  place,  are  about  as  follows : 

Diameter.  Per  lin.  ft. 

26    inches     $1.80 

28    inches     2.00 

30    inches     2.20 

42    inches     2.80 

48    inches     3.40 

54    inches     3.90 

Comparing  the  above  prices  with  those  for 
reinforced  concrete  pipe  it  is  seen  that  there 
is  no  great  difference  in  first  cost,  but  if  ulti- 
mate cost  is  considered,  the  economy  is  in 
favor  of  reinforced  concrete  pipe. 

However,  the  use  of  reinforced  concrete 
pipe  is  limited  to  moderate  heads,  under  100 
or  150  ft.,  and  they  require  careful  workman- 
ship and  an  expensive  manufacturing  plant. 
Wooden  stave  pipes  have  the  advantage  that 
they  can  be  used  for  higher  heads  and  that 
they  are  easily  and  quickly  put  together. 

With  concrete  pipes  it  is  very  necessary  to 
prevent  the  accumulation  of  air  in  the  pipe  to 
avoid  water  hammer.  This  requires  that  air 
valves  of  ample  capacity  be  placed  wherever 
air  will  collect  in  the  pipe. 


STEAM     AND    ELECTRIC    RAILWAY    SECTION 


Proposed    Plans    for    an    Independent 
Subway  for  the  City  of  Chicago. 

Plans  for  subways  for  rapid  transit  in  Chi- 
cago have  been  in  preparation  for  more  than 
ten  years.  Plans  have  been  prepared  by  the 
city,  firms  of  consulting  engineers  have  been 
engaged  to  investigate  and  recommend  plans, 
and  private  firms  have  presented  plans  for  a 
subway  system.  The  plans  presented  by  Bion 
J.  Arnold  are  set  forth  in  our  issue  of  Feb. 
15,  1911,  and  the  plans  of  the  later  commis- 
sion appointed  by  Mayor  Harrison  are  shown 
in  our  issue  of  Nov.  8,  1911.  This  report  of 
the  commission  outlined  a  subway  scheme  for 
the  downtown  district  and  connecting  with 
the  elevated  railways  outside  the  congested 
downtown  district.  This  scheme  required  the 
purchase  of  the  elevated  lines  by  the  city,  but 
the  widely  differing  valuation  of  the  elevated 
properties  as  made  by  the  city  and  the  elevated 
railway  companies  (see  Engineering  &  Con- 
tracting, May  15,  1912),  broup^ht  the  negotia- 
tions to  an  end. 

The  present  report,  which  is  abstracted  be- 
low, is  for  an  independent  system  of  subways. 
The  routing  outlined,  as  shown  in  Fig.  1,  is 
likely  to  meet  with  the  approval  of  the  people 
of  Chicago,  but  the  estimates  are  criticised  as 
being  too  low.  The  joint  report  of  the  sub- 
committee of  the  council  committee  on  local 
transportation  and  the  Harbor  and  Subway 
Commission  was  presented  to  the  council  com- 
mittee on  Sept.  10,  1912,  and  an  abstract 
follows : 

In  laying  out  a  comprehensive  plan  of  rapid 
transit  subways  in  Chicago,  it  is  borne  in 
mind  that  traffic  demands  are  constantly  in- 
creasing with  the  growth  of  population.  With- 
in ten  years  the  average  number  of  rides  per 
capita  in  Chicago  has  increased  from  200  to 
300,  without  counting  suburban  tr.Tffic  on  steam 


or  electric  roads.  Assuming  that  population 
will  increase  in  Chicago,  in  the  same  ratio  as 
in  the  past,  it  is  obvious  that  a  comprehensive 
system  of  municipal  subways  is  needed  to  care 
for  entirely  new  traffic,  besides  relieving  pres- 
ent congestion. 

The  subway  routes  submitted  are  on  a  basis 
of  absolute  municipal  ownership  and  control, 
for  all  time,  of  the  leading  arteries  of  trans- 
portation within  the  city  limits.  They  are  laid 
out  to  provide  real  rapid  transit  on  trunk  lines, 
with  such  through  route  connections  and  out- 
lying extensions  as  will  weld  the  three  divi- 
sions of  Chicago  into  a  compact  whole.  These 
initial  subways  are  designed  to  permit  of  prac- 
tically unlimited  future  expansion. 

Basis  of  Subway  Routing. — The  initial  sub- 
way routes  have  been  laid  out  on  the  theory 
that  many  feeders  and  extensions,  to  be  built 
under  the  same  limitations  of  municipal  own- 
ership and  control,  will  become  necessary  in 
the  not  distant  future.  The  initial  routes  are 
on  the  trunk  line  principle,  and  are  intended 
not  only  to  relieve  immediate  traffic  conges- 
tion, but  to  furnish  subway  arteries  with  ca- 
pacity for  handling  the  traffic  from  such 
feeders  as  the  city  may  provide  in  the  future 
as  an  integral  part  of  the  municipal  subway 
system. 

The  routes  recommended  for  construction 
first  have  been  laid  out  as  offering  the  simplest 
and  most  direct  method  of  furnishing  adequate 
transportation  f.icilitics  on  the  lines  of  estab- 
lished travel — that  is,  they  are  laid  out  to  be 
built  on  thoroughfares  that  are  natural  ar- 
teries of  communication  between  thickly  popu- 
lated districts.  This,  in  the  first  place,  insures 
the  relief  of  traffic  congestion.  It  also  shortens 
the  period  in  which  the  profits  from  subway 
operation  will  be  required  to  pay  the  capital 
cost.  Finally,  it  will  accelerate  the  growth 
and   business   prosperity   of   those   sections   of 


the  city  now  suffering  from  poor  transporta- 
tion facilities. 

In  Chicago,  as  in  New  York,  it  will  doubt- 
less be  possible  to  build  a  comprehensive  pas- 
senger subway  system,  and  make  future  addi- 
tions thereto  as  traffic  warrants,  on  the  "one 
city,  one  fare"  principle — that  is,  it  will  be 
the  aim  from  the  start  to  adopt  the  principle 
of  universal  carriage  or  transfer,  to  or  from 
anywhere  within  the  city  limits,  in  a  continu- 
ous ride,  for  a  single  5  ct.  fare.  All  the  new 
subway  contracts  in  New  York  are  based  on 
a  universal  five-cent  fare,  and  all  the  financial 
problems  of  construction,  maintenance,  opera- 
tion, amortization  of  capital  debt,  and  division 
of  surplus  profits,  are  worked  out  on  a  5  ct. 
fare  basis. 

Applying  the  same  "one  city,  one  fare"  prin- 
ciple to  Chicago,  it  is  evident  that  a  single  5  ct. 
fare,  with  transfer  privileges  to  or  from  con- 
necting lines,  will  be  the  speediest  method  of 
wiping  out  the  artificial  barriers  between  the 
three  geographical  divisions  of  Chicago,  and 
making  the  city  a  compact  whole  by  the  inter- 
lacing of  trans|)ortation  lines  on  the  principle 
of  rapid  transit  through  routes  with  local 
feeders.  It  is  self-evident  that  such  local 
feeders  can  be  provided  by  the  municipality, 
if  necessary,  as  well  as  trunk  line  construction. 

TABLE  I.— ESTIMATED  COST  OF  SUBWAYS. 

North  Side  to  I^awrence  Ave $20,123,000 

South  Side  to  79th  St 25,778.000 

West  Side  to  40th  Ave 81,049,000 

Halsted    St 19,307,000 

Total,    56.42   miles $96,257,000 

Estim.ated  cost  of  equipment $34,844,000 

The  equipment  will  be  furnished  by  the 
operating  company. 

The  estimates  of  cost  of  construction  cover 
all  necessary  excavation,  and  concrete,  brick 
and  steel  construction,  the  bracing  of  excava- 
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tions,  maintenance  of  limited  or  controlled  paving  and  surface  track  construction,  also  pected  that  traffic  may  be  diverted  to  other 
traffic  in  one-half  the  width  of  the  streets  temporary  construction  to  maintain  sewer  and  streets  and  alleys  during  the  period  of  subwav 
within    a    distance    of    three    miles    from    the       water   service    and   fire  protection   during   the      construction. 


MAP  or  CHICAGO 

SHOWING 

PROPOSED  SUBWAY  ROUTES 

AND 

ELEVATED  ROADS 

AL30 

PORJLATtU  TAKEN  TRCW  US  CENSUS  DF  90. 

EA01  DOT  RtPKESENIS  EDO  FtmX 


Map     Showing     Subway     System      Planned     by    the   Chicago    Council    Committee    on    Transportation. 

(Heavy  full  lines  indicate  Subways;  heavy  brolien  lines  indicate  elevated  railways;  duts  indicate  density  of   production.) 


intersection  of  State  and  Madison  Sts.,  the  time  of  partial  obstruction  of  the  street.  In 
shoring  and  bracing  necessary  to  maintain  the  territory  over  three  miles  from  the  intersec- 
level  of  buildings  and  the  restoration  of  street       tion    of    State    and    Madison    Sts.    it    is    ex- 


ROUTES  AS  RECOMMENDED. 

North    Side    to    South    Side. — Beginning   at 
Lawrence   and    Evanston    .\ves.,    a   two-track 


September  18,  1912. 


ENGINEERING  &  CONTRACTING 


333 


I 


subway  in  Evanston  Ave.  to  Irving  Park 
Blvd.  and  Halsted  St.;  south  in  Halsted  St. 
to  Fullerton  Ave. 

Beginning  at  Lawrence  and  Lincoln  Aves., 
a  two-track  subway  in  Lincoln  Ave.  to  Halsted 
St.  and  Fullerton  Ave. 

The  two  subways  from  the  north  joining  at 
Halsted  St.  and  Fullerton  Ave.  are  continued 
as  a  four-track  subway  southeast  in  Lincoln 
Ave.  to  Clark  St. ;  south  in  Clark  St.  to  some 
point  just  north  of  the  river  (subject  to  fur- 
ther engineering  investigation).  Thence  a 
two-track  subway  for  express  trains  south  in 
Clark  St.  to  Polk  St.  or  some  street  further 
south ;  east  in  Polk  St.  or  some  other  street 
to  State  St. :  south  in  State  St.  in  a  four-track 
subwav  to  5.5th  St.  A  two-track  subway  east 
in  ooth  St.  to  Cottage  Grove  Ave. ;  south  in 
Cottage  Grove  Ave.  to  79th  St.  Transfers 
can  be  made  from  this  subway  at  Fullerton 
Ave.  to  the  Halsted  St.  subway ;  at  Clark  and 
Madison  Sts.  to  the  Madison  St.  subway  ;  at 
Harrison  and  Clark  Sts.  to  the  southwest  sub- 
way. 

North  Side  to  Southwest  Side. — Two  of  the 
four  tracks  from  the  N.  Clark  St.  subway 
continue  in  a  two-track  subway  east  from 
Clark  St.  to  State  St. ;  thence  south  in  State 
St.  to  Harrison  St. ;  west  in  a  two-track  sub- 
way in  Harrison  St.  to  Halsted  St.  and  Blue 
Island  Ave. ;  thence  continuing  southwest  in 
Blue  Island  Ave.  to  22d  St.  and  Ashland  Ave. . 
west  in  22d  St.  to  Marshall  Blvd. ;  south  in 
Marshall  Blvd.  to  2t.ith  St. ;  west  in  26th  to  S. 
40th  Ave.  Transfers  can  be  made  from  the 
subway  at  Fullerton  Ave.  to  the  Halsted  St. 
subway;  at  State  St.  to  the  "Northwest  Side 
to  South  Side"  subways.  At  Halsted  and  Har- 
rison Sts.  to  Halsted  St.  subway. 

Northwest  Side  to  South  Side. — Beginning 
at  Elston  and  Kedzie  Aves.,  a  two  track  sub- 
way in  Elston  Ave.  southwest  to  Belmont  and 
California  Aves.;  south  in  California  Ave.  to 
Milwaukee  Ave. ;  southeast  in  Milwaukee  Ave. 
to  Desplaines  or  Canal  St.  Continuing  south 
in  Desplaines  or  Canal  St.  to  Randolph  St. ; 
east  in  Randolph  St.  to  State  St. ;  south  in 
State  St.  in  the  four-track  subway  to  55th  St. 
and  State  St. ;  thence  west  in  55th  St.  in  a 
two-track  subway  to  Western  Ave.  Transfers 
can  be  made  from  the  subway  at  Milwaukee 
Ave.  and  Halsted  St.  to  the  Halsted  St.  sub- 
way; at  State  St.  to  the  "Xorth  Side  to  South- 
west Side"  subway ;  at  65th  St.  and  Halsted 
St.  to  Halsted  St.  subway.  A  two-track  sub- 
way in  Armitage  Ave.  from  N.  40th  Ave.  to 
Milwaukee  Ave.,  connecting  with  the  Elston- 
Mihvaukee  Ave.  line. 

Halsted  Street. — Beginning  at  the  junction 
of  the  Lincoln  and  Evanston  Aves.  lines  at 
Fullerton  Ave.  a  two-track  subway  in  Halsted 
St.  to  79th  St.  Transfers  can  be  made  from 
this  subway  at  Fullerton  Ave.  to  the  "North 
Side  to  South  Side"  and  the  "North  Side  to 
Southwest  Side"  subways ;  at  Milwaukee  Ave. 
to  the  "Northwest  Side  to  South  Side"  sub- 
way; at  Harrison  St.  to  the  "North  Side  to 
Southwest  Side"  subway ;  at  55th  St.  to  the 
"Northwest  Side  to  South  Side"  subway. 

Madison  Street. — Beginning  at  S.  Clark  St., 
a  two-track  subway  in  Madison  St.  to  40th 
Ave.  Transfers  can  be  made  from  the  sub- 
way at  Halsted  St.  to  the  Halsted  St.  sub- 
way ;  at  Madison  and  Clark  Sts.  to  the  "North 
Side  to  South  Side"  subway.  This  subway  mav 
eventually  be  extended  south  in  Clark  St.  and 
other  streets  to  serve  the  southwestern  part  of 
the  city. 

The  joint  committee  has  endeavored  as  far 
as  possible  to  avoid  the  theory  so  universal  in 
laying  out  privately  owned  transportation 
lines,  that  Chicago's  new  rapid  transit  subways 
should  be  built  only  where  they  will  yield 
an  immediate  profit  from  operation.  While  the 
possibility  of  profitable  operation  has  had  due 
weight  in  each  case,  the  best  interests  of  all 
the  people  of  Chicago  are  intended  to  be 
served  by  mapping  out  a  subway  system  that 
will  penetrate  to  all  sections  of  the  city  at 
the  same  time,  and  will  in  this  way  tend  to- 
ward the  symmetrical  building  up  of  all  sec- 
tions that  will  thus  obtain  the  benefits  of  genu- 
ine rapid  transit.  We  have  acted  on  the  well- 
established  principle,  whenever  better  trans- 
portation   becomes    a    municipal    undertaking. 


that  it  is  the  province  of  transportation  im- 
provements to  equalize  the  prosperity  of  locali- 
ties, in  so  far  as  a  comprehensive  planning  of 
subway  routes  can  do.  A  municipally-owned 
subway  system  can  afford  to  support,  for  a 
time,  the  less  profitable  extensions  out  of  the 
surplus  earnings  of  those  routes  that  e.xtend 
through  richer  and  more  populous  territorv. 

Attention  is  called  to  the  avoidance  of  con- 
struction complications  in  the  subway  routes 
outlined.  It  has  been  taken  for  granted  that 
what  Chicago  needs,  at  this  stage,  is  the 
simplest  plan  of  construction  that  will  obviate 
"double-decking"  or  switches  and  turnouts. 
The  construction  plans  are  so  desi.gned  that  the 
least  expensive  methods  of  operation  may  be 
at  the  same  time  the  most  effective  method  of 
furnishin.g  rapid  transit. 

GENERAL    FEATURES. 

.\  high  level  subway,  located  as  close  as 
possible  to  the  surface  of  the  streets,  has  been 
aimed  at  throughout.  Grade  crossings  will  be 
entirely  avoided.  The  onlv  deviation  from 
the  high  level  principle  will  be  where  sub- 
wavs  intersect,  and  at  river  crossings.  This 
system  will  decrease  the  cost  and  increase  the 
efficiency  of  subways  and  approaches  nearer 
to  the  ideal  of  subway  transportation  than 
would  low  level  construction. 

To  effect  proper  ventilation,  it  is  f^roposed 
to  take  advantage  .of  the  piston  action  of  the 
trains,    each    track    belnCT    enclosed    except    at 

Roadbed, 


enclosed  vestibules  and  sliding  doors,  with 
an  approximate  seating  capacity  of  60  pas- 
sengers. The  windows  are  to  be  so  arranged 
that  air  circulation  will  be  obtained  without 
drafts  on  passengers. 

High  power  motors  are  to  be  used  on  cars 
to  obtain  high  schedule  speed  with  frequent 
stops,  thus  permitting  maximum  carrying  ca- 
pacity of  the  subway,  as  well  as  obtaining 
maximum  strength  with  the  smallest  permis- 
sible weight.  The  multiple  unit  system  of 
electrical  control  is  to  be  used  on  all  trains. 
All  cars  are  to  be  heated  and  lighted  by  elec- 
tricity, the  wiring  for  heaters  and  lights  to  be 
safeguarded  to  avoid  all  risks  of  short  cir- 
cuit or   fire. 

Signal  Systetn. — .\  complete  system  of  auto- 
matic block  signaling  and  interlocking  adapt- 
ed for  efficient  spacing  and  directing  of  trains 
is  contemplated.  The  efficiency  of  operation 
of  the  road,  with  such  heavy  traffic  as  contem- 
plated, depends  largely  upon  the  signaling  and 
interlocking  system  installed.  The  prime  con- 
siderations given  w-ere  safety,  reliability,  and 
maximum  capacity  of   the   line. 

Utilities. — The  permanent  provision  for  mu- 
nicipally owned  utilities  is  under  joint  con- 
sideration with  the  heads  of  city  departments 
affected,  but  no  definite  plans  can  be  prepared 
until  subway  routes  are  determined.  In  some 
cases  it  may  be  advisable  to  construct  a  com- 
partment   for   this    service,   but   generally    the 
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Fig    1 — Standard    Plan    for    Reinforced    Concrete   Pipe   Culvert,  Great  Northern    Ry. 


stations.  Openings  through  the  roofs  and 
sides  of  the  subway  will  be  provided,  so  that 
the  circulation  of  the  air  produced  by  the 
moving  trains  will  expel  the  vitiated  air  from 
the  subway  and  stations.  This  method  will 
be  supplemented  by  the  action  of  centrifugal 
fans  placed  in  chambers  midway  between  sta- 
tions so  that  in  case  of  excessive  heat  or  other 
abnormal  conditions  the  fans  can  be  thrown 
into  operation.  The  location  of  fans  is  such 
that  fresh  air  will  be  drawn  into  the  subway 
through  the  roof,  side  openings  and  portals, 
and  through  the  passage  ways  at  stations  and 
finally  e.xhausted  into  the  outer  air  at  the 
fan  chambers.  The  fans  will  have  capacity 
sufficient  to  provide  positive  and  rapid  ven- 
tilation in  case  a  train  should  become  stalled, 
or,  in  the  event  of  fire,  to  force  the  quick  re- 
moval of  smoke. 

Poiver  System. — The  power  system,  contem- 
plated for  subways,  comprises  alternating  cur- 
rent generation  and  distribution,  and  direct 
current  operation  of  car  motors.  In  other 
w'ords,  power  will  be  distributed  from  the 
central  station  at  high  potential  to  sub-stations, 
located  as  near  as  possible  to  center  of  de- 
mand, where  this  power  will  be  transformed 
and  converted  into  direct  current  at  potential 
of  625  volts.  Estimates  were  based  on  the 
third  rail  direct  current  system  of  conductors. 

The  generator  plant,  as  well  as  the  electrical 
distribution  system,  which  consists  of  all 
cables  between  the  central  power  stations  and 
sub-stations,  was  estimated  of  sufficient  size 
and  capacity  to  take  care  of  all  probable  in- 
itial traffic  demands.  Provisions  were  also 
made  for  ample  future  extension  in  all  de- 
partments. All  cables  between  the  central 
power  house  and  sub  stations  to  be  placed  in 
underground  conduits  and,  when  such  cable 
parallels  the  subway  structure,  such  conduit! 
to  be  built  in  as  a  part  of  the  tunnel  walls. 

Rolling  Stock. — The  type  of  car  contemplat- 
ed   for   use  to  be  of   steel   construction   with 


utilities  may  be  diverted  or  placed  in  sub- 
surface space  not  required  for  subway  use. 
Conferences  with  public  service  corporations 
indicate  a  preference  upon  their  part  to  move 
to  other  territory  and  to  build  and  maintain 
their  own  conduits,  rather  than  to  pay  their 
proportion  of  the  cost  of  a  compartment  in  the 
subway. 

In  Boston  and  New  York  no  provision  has 
been  made  in  their  subways  for  either  munici- 
pal or  private  utilities.  The  utilities  were 
either  put  in  the  sides  of  the  streets,  or  under 
the  surface  of  the  streets  over  the  subways  or 
else,  as  was  done  in  many  cases,  were  diverted 
to  the  adjoining  streets. 

The  capacity  of  the  subways  is  estimated  at 
180,000  seats  per  hour. 


Standards  for  and  Cost  of  Reinforced 

Concrete    Pipe    Culvert,    Great 

Northern    Ry. 

Contributed    by    W.    B.    Irwin,    Engineering   De- 
partment,   Great    Northern    Railway, 
Minot,   S.  Dak. 

Concrete  culvert  pipe  has  been  in  general 
use  on  the  Great  Northern  Ry.  for  about  two 
vears  and  has  been  found  considerably  cheaper 
than  cast  iron  pipe  for  culverts  of  correspond- 
ing end  areas.  Figure  1  shows  plans  for  a 
standard  single-pipe  culvert ;  the  double-pipe 
culvert  standard  is  the  same  with  a  clear  space 
between  pipes  of  30  ins.  The  instructions  for 
placing  culverts  according  to  these  standards 
are  as   follows : 

Reinforced  concrete  culvert  pipe  must  be 
placed  with  long  diameter  in  vertical  position. 
Pipe  must  be  set  low  enough  to  afford  free 
drainage,  and  so  no  water  will  stand  inside  when 
the  flow  ceases.  Generally  the  tall  of  the  culvert 
will  be  as  steep  as  the  difference  of  elevation 
between  Inlet  and  outlet  will  admit.  In  no  case 
should  the  fall  average  less  than  1  in.  for  length 
of  pipe,   the   upper  lengths  having  less  and  the 
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lower  lengths  more  than  this  rate  to  make  the 
carabre.  The  quantity  and  arrangement  of  rip- 
rap at  ends  may  be  modified  by  resident  engi- 
neers to  suit  varying  conditions  of  the  ground. 


amounts   of   rip-rap   required    for   culverts   of 
various  sizes  are  given   in  Table  I. 

Concrete   pipe    requires  careful   handling  to 
prevent   breakage   in   iniloading,   but   good   re- 
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In  placing  pipe  excavate  for  bell  end  so  as  to 
give  uniform  bearing  full  length  of  straight  pipe. 
If  ground  is  soft,  excavate  to  hard  ground  and 
fill  in  with  good  earth,  sand  and  gravel  or  na- 
tive stone.  If  necessary,  use  a  timber  grillage. 
Calk  Joints  with  Portland  cement  grout  or  mor- 
tar. 

Figure  2  gives  details  of  a   standard   80-jn 
reinforced     concrete     culvert     pipe     and     the 


suits  are  secured  in  laying  pipe  by  extra  gangs 
of  unskilled  laborers  working  under  the  su- 
pervision of  a  competent  foreman.  Special 
stress  should  be  given  those  portion  of  the 
instructions  regarding  the  joints  being  prop- 
erly calked,  and  a  good  foundation  for  the 
culvert  secured. 

A  typical  statement  of  cost  is  given  for  the 
placing   of   32   lin.    ft.   30-in.   concrete   culvert 


TABLE    I.— QUANTITY    OF    RIPRAP  RE- 
QUIRED FOR  CONCRETE  PIPES. 

Cu.  yds. 

IS-ln.    pipe,    single 6.0 

24-ln.    pipe,    single 7.0 

30-in.    pipe,    single 7.5 

36-ln.   pipe,    single 8.0 

42-ln.    pipe,    single 9.0 

4S-in.    pipe,    single 10.0 

18-in.    pipe,    double 9..i 

24-in.    pipe,    double 10.5 

30-in.    pipe,    double 11.5 

36-ln.    pipe,    double 13.0 

42-in.    pipe,    double 14.5 

4S-in.    pipe,    double 16.0 

Note. — Quantity  may  be  varied  as  local  condi- 
tions require. 

pipe  near  St.  Thomas,  N.  D.,  laid  in  October, 
1911: 

32  lln.    ft.   30-in.    reinforced   concrete  pipe 

at  $2.09 t  66.88 

5  cu.  yds.  riprap  in  place  at  $2.50 12,50 

32  lin.    ft.    excavation    and    backfilling    at 

$0.22%     7.20 

Placing  32  lln.  ft.  3fl-in.  pipe  at  $0.40..  12.80 

Engineering  and  superintendence 2.62 

Total    $102.00 

The  ground  surface  at  this  point  is  about 
3  ft.  below  the  top  of  rail,  and  the  principal 
drainage  to  care  for  is  snow  water  in  early 
spring.  The  pipe  is  furnished  under  con- 
tract, and  above  price  of  $2.09  per  lineal  foot 
is   f.  o.  b.   Minneapolis. 

It  is  possible  to  put  in  two  rows  of  con- 
crete pipe  for  about  the  same  price  for  ma- 
terial, as  for  one  row  of  cast  iron  pipe  of 
corresponding  size- 

This  class  of  culvert  has  not  been  in  use  a 
sufficient  length  of  time  to  compare  its  dura- 
bility with  that  of  cast  iron  pipe,  but  it  is 
proving  very  satisfactory  when  properly 
placed. 


BRIDGES      AND      BUILDINGS      SECTION 


Method  of  Constructing  the  Center  for 

a  230-ft.  Masonry  Arch  Built  at 

Constantine,  Algeria. 

The  Bridge  of  Sidi  Kaclicd  recently  con- 
structed at  Constantine,  Algeria,  is  one  of  the 
notable  masonry  bridges  of  the  world.  The 
city  of  Constantine  is  situated  on  the  plateau 
of  a  promentory  formed  by  the  narrow  deep 
gorge  of  a  loop  of  the  River  Rhuniel,  and 
the  new  bridge  crosses  the  gorge  and  con- 
nects the  city  proper  with  the  railway.  It  is  a 
masonry  structure  447  m.  (1,466  ft.)  long  com- 
posed 6f  27  arches,  13  of  8.8  m.  •(28.86  ft.) 
span,  eleven  of  9.8  ni.  (32.14  ft.)  span,  four 
of  16  m.  (52.48  ft.)  span,  one  of  30  m.  (98.4 
ft.)  span,  and  one  of  70  m.  (229.6  ft.)  span. 
In  plan  the  bridge  curves  through  almost  half 


arches  too  are  built  with  conical  rings,  in- 
stead of  the  usual  form  of  cylindrical  rings 
with  trapazoidal   piers. 

In  an  article  in  "Annales  des  Fonts  et 
Chaussces."  describing  the  Bridge  of  Sidi  Ra- 
ched.  Chief  Engineer  Boisnicr  gives  many  de- 
tails of  history  and  of  local  conditions  affect- 
ing the  construction  which  cannot  be  given 
space  here,  but  we  describe  the  main  arch 
construction  briefly  and  the  construction  of 
the  centers  in  detail : 

THE  230-FT.    ..\RCH. 

The  230-ft.  arch  span  is  two  parallel  struc- 
tures— complete  with  arch  ring,  spandrels  and 
parapets — spanned  between  by  a  girder  and 
slab  roadway  of  reinforced  concrete.  Each 
main  arch  ring  is  formed  by  an  extradosal  arc 
of  40.97  m.    (134.4    ft.)    radius  pnd  an   intra- 


chiteclural  treatment.  But  few  d.nta  are  given 
of  the  computations  but  the  crown  pressure  is 
stated  to  be  about  29  kgs.  per  square  centi- 
meter or  413  lbs.  per  square  inch. 

The  masonry  of  the  main  arch  is  limestone 
laid  in  cement  mortar.  Only  the  arch  ring 
construction  calls  for  particular  notice.  Up 
to  the  first  panel  points  of  the  center  as  shown 
by  Fig.  2  the  ring  was  built  full  depth  in  one 
operation ;  between  these  two  segments  it  was 
built  in  three  layers  and  each  layer  was  built 
in  eight  segments.  The  arrangement  is  indi- 
cated on  Fig.  2.  The  depth  of  the  first  or 
bottom  ring  layer  was  0.4  the  total  depth 
of  the  ring  and  the  depth  of  each  of  the  other 
rings  was  0.3  of  the  ring  thickness.  The 
general  details  of  procedure  were  as  follows  : 

Before   beginning   the   first   ring   layer,    the 


Fig.   1  —  Elevation   of  230-ft.   Main   Arch   of  the    Bridge  of  Sidi   Rachael.  Constantine,  Algeria. 


a  circle,  and  Us  arrangeinent  is  two  i)arallel 
sets  of  arches  as  specified  above,  spanned  be- 
tween by  a  roadway  platform  of  reinforced 
concrete  girder  and  slab  construction.  The 
curved  plan  consists  of  tangents  and  arcs  and 
the  three  larger  arches  are  on  tangents,  and 
only  the  small  arclics  are  on  acres.  These  small 


dosal  arc  of  ,37  m.  (121.4  ft.)  radius.  Its 
crown  tliickness  is  1.5  m.  (4.92  ft.),  and  its 
crown  width  is  4  m.  (  13.12  ft.)  ;  from  the 
crown  tlie  ring  widens  toward  Ihe  springs  at 
a  rate  of  1  in  40  on  botli  faces  to  about  5.25 
m.  (17.22  ft.).  TIic  arrangement  of  parts  is 
shown  by  Fig.   1,  which  also  indicates  the  ar- 


top  of  the  center  to  27°  each  side  of  the 
crown  was  loaded  with  all  the  stone  required 
for  this  arc  of  ring.  Construction  of  seg- 
ments I  and  r  was  then  begun  as  follows : 
Ring  stones  A.  B.  C  and  D  were  placed  as 
indicated  by  Fig.  3,  stone  B  being  separated 
from   its   neighbors   by   dry   joints   filled   with 
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strips   of   lead   and   wood   shims   and   plugged  terials  were  handled  by  a  cableway  wlii;h  will  set    to    face    downstream,    thus    when    loading 

at  the  top  to  exclude  dirt,     .^bove  the  stones  be    further   described   in   connection   with   the  brought   the   abutting   ends   into   close  contact 

A-D  a  blocking  of  wood  was  substituted  tem-  center  construction.  the  rib  warped  downstream, 

porarily   for   the  ring  stones.     The  other  seg-  The  choice  of  the  center  illustrated  instead  The  erection  of  the  center  was  accomplished 


Fig.   2 — Diagram   Showing    Center   and    Arch    Ring    Construction    of   23C-ft.    Arch. 


ments  were  begun  at  the  same  time  as  seg- 
ments I  and  I';  in  other  words,  all  eight  seg- 
ments were  constructed  simultaneously,  but 
each  was  kept  a  separate  structural  unit  by 
brackets  located  as  shown  by  Fig.  2  and  con- 
structed as  shown  by  Fig.  4.  At  each  bracket 
and   at   points   midway   between   brackets    dry 


Fig. 


Lead  Strip 


3 — Sketch    Showing   Joint   Construction 
at  Intrados  of  Ring. 


joints  constructed  with  lead  and  wood  fillers 
as  previously  described,  were  left  in  tlie  ma- 
sonry ;  the  numerals  1  to  9  indicates  locations. 
When  the  first  ring  layer  had  been  construct- 
ed and  the  mortar  had  set  the  filling  of  the 
dry  joints  and  of  the  spaces  occupied  by  brack- 
ets was  begun  proceeding  right  ,-!nd  left  fron- 
the  crown.     After  final  completion  the  mason- 


of  one  which  would  provide  first  for  one  and 
then  the  other  of  the  twin  rings  is  explained 
as  follows :  The  steel  span  considered,  of- 
fered very  considerable  dilficulties  in  construc- 
tion and  in  raising  and  moving  to  its  proposed 
position  in  the  approach.  The  more  doubtful 
feature,  however,  was  the  stability  of  a  one- 
ring  center  which  would  be  onlv  4.88  m.  (16 
ft.)  wide  and  2.5  m.  (82  ft.)  high.  Such  a 
center  would  rise  3,5  m.  (115  ft.)  above  the 
edges  of  the  gorge  and  could  not  be  effective- 
ly guyed.  The  stability  of  a  structure  so  ex- 
posed to  the  heavy  wind  storms  frequently  ex- 
perienced on  the  plateau  and  in  the  gorge 
seemed  hazardous.  By  adopting  a  twin  center 
as  illustrated  in  Fig.  2  a  structure  was  ob- 
tained having  a  base  of  12.88x68  m.  (42^x223 
ft.)  instead  of  a  structure  with  a  base  of 
4.88x68  in.  (16x223  ft.).  Even  this  wider 
structure  suffered  some  displacement  and  be- 
cause of  a  curious  reason. 

During  the  loading  of  the  center  with  the 
ring  stone  it  curved  laterally  down  stream  in 
such  manner  that  while  the  ends  remained 
fixed  the  crown  was  out  of  line  7%  cm.  (3 
ins.),  and  each  of  the  eight  ribs  of  the  center 
had  the  same  sidewise  bend.  This  uniformity 
of  distortion  indicated  a  common  cause.  In 
framing  the  timbers  for  the  ribs,  they  were 
laid  out  on  tht  ground  and  sawed  without 
turning  according  to  diagram :  when  erected 
into  the  rib  the  timbers  were  kept  in  the  same 
relative  position  that  they  had  on  the  ground — 
all  the  faces  next  the  ground  in  framing  were 
set  to  face  downstream  in  erecting.  Since 
the  cut  of  a  saw  is  slightly  wider  where  it 
enters  than  where  it  leaves  a  timber  and  since 


in  the  manner  indicated  by  Fig.  ,5.  In  brief, 
the  ribs  were  built  out  from  the  opposite  sides 
of  the  gorge  and  supported  by  anchor  cables 
until  driven  at  the  center.  As  stated  there  are 
eight  ribs,  four  under  each  of  the  twin  arches. 
The  two  middle  ribs  were  erected  simulta- 
neously   and    X-braced    together    as    erection 


Fig.   4 — Sketch    Showing    Intermediate   Joint 
Construction    in    Ring. 

progressed.  This  gave  a  strong  structure 
against  wind  action  and  to  serve  as  a  working 
staging  while  the  remaining  three  ribs  on  each 
side  were  erected.  .V  cableway  as  shown  by 
Fig.  5  handled  all  materials.  Figures  6  and  T 
show  two  stages  of  the  erection  and  indicate 
the  general  procedure  followed.  The  center 
was  given  a  camber  of  50  mm.   (1.97  ins.)   to 


Fig.  5 — Sketch   of  Cableway  and  Anchors  fo'    Erecting   Arch   Centers. 


ry  was  allowed  to  set  eight  days  ,ind  then  the 
second  ring  layer  was  begun  and  built  in 
eight  segments  like  the  first.  In  this  ring 
blocking  was  employed  to  support  segments 
VI  and  Vr  only.  The  third  ring  layer  was 
built    like   the    second.      All    construction    ma- 


all  the  timbers  of  a  rib  were  sawed  in  one 
direction,  that  is,  from  top  down  as  they  laid 
on  the  ground,  the  upper  side  of  every  tim- 
ber was  a  fraction  shorter  than  the  side  next 
the  ground.  In  erecting  the  timbers  into  the 
ribs  all  the  lon.g  sides,  as  stated  above,  were 


provide  for  settlement  but  this  settlement 
amounted  to  only  40  mm.  (1.58  ins.)  so  the 
arch  is  slightly  high.  The  striking  of  the 
center  was  a  perfunctory  task  since  before  the 
third  Layer  of  arch  ring  masonry  was  begun 
the   center   had  settled   away   from   the  whole 
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arch  ring  and  the  masonry  was  supporting  it-  cost.  of  the  total.     The  timber  work  of  the  center 

"'f-  The  bridge  was  built  bv  contract.    The  cost  cost  only  $i3,(j28,  or  about  -JT  per  cent  of  the 

SP.ANDREL    CONSTELXTION.  of  the  main  arch  center  was  as  follows :  *°iJ[-          ^     e  ,u          u                    ■         . 

iiie  cost  01  the  arch  masonry  is  not  capa- 

The  construction  of  the  spandrel  arches  and       Cj^nter  proper *?2'4rj  ^le  of  exact  determination  but  in  round  num- 

the     platform     spanning     the     space     between       i' ant  for  erection  id.i^i  bers  the  main  arch  including  the  adjacent  ap- 

arches   was  a   matter  of   straightforward   ma-  Total    $50,029  proach  arch   at  each   end  was  about  $155,340. 


Fig.   6 — View    of   Arch    Center    During    Construction. 

sonry  and  reinforced  concrete  work  and  calls  The  item,  plant   for  erection,  comprises  ca-       The    cost    of    the    entire    viaduct    was    about 

for  no  particular  mention  here.  bles,  piers,  anchorages,  etc.,  and  is  38  per  cent       $,366,000. 


Fig.  7 — View   of   Arch   Center   During    Construction. 
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Railroad   const  ruction 

The   Doings      prospects     show     no     signs 

f      °        of   falling  off.     A  consider- 

^  able  number  of  good  sized 

the  Week.  contracts  have  been  let  re- 
cently and  there  are  a  num- 
ber of  other  good  sized 
jobs  in  sight.  Among  the  contracts  let  in 
the  last  few  days  are  the  following:  Guthrie- 
McDougal  &  Co..  Portland,  Ore.,  for  the  4-2- 
mile  line  of  the  Great  Northern  Ry.  west 
from  Coalmont,  B.  C. :  Costello  Bros.,  for 
building  the  yards  of  the  Big  Four  R.  R.  at 
Hillsboro,  III;  Twohy  Bros.,  Portland  Ore., 
for  the  construction  of  the  Multnomah  Cen- 
tral Ry. ;  C.  W.  Gates  &  Co.,  Fairchance,  Pa., 
for  the  completion  of  the  line  of  the  Union- 
town  Raidial  Street  Ry.  at  Uniontown,  Pa.; 
James  Stewart  &  Co.,  Chicago.  111.,  for  the 
erection  of  a  1,000,000  bu.  grain  elevator  at 
Girard  Point,  Philadelphia,  for  the  Pennsyl- 
vania R.  R. ;  the  Texas  Building  Co.,  Fort 
Worth,  Tex.,  for  the  40-mile  extension  of  the 
Quanah,  Acme  &  Pacific  Ry.  from  Paducah, 
Tex.,  to  the  west  border  of  Motley  County, 
Texas;  the  Dickerson  Construction  Co.,  for 
the  new  street  railroad  line  of  the  Georgia 
Railway  &  Electric  Co.,  from  Atlanta  to  Stone 
Mountain. 

Bids  on  about  $8,000,000  of  subway  con- 
struction in  New  York  City  were  opened  last 
week  by  the  Public  Service  Commission  of  the 
First  District.  The  low  bidders  on  the  work 
were  as  follows:  Sec.  1,  Broadway-Lexing- 
ton Ave.  line,  F.  L.  Cranford,  Brooklyn,  N. 
Y.,  $1,200,000;  Sec.  1-A,  Broadway-Lexington 
Ave.  line,  F.  L.  Cranford ;  Sec.  1  on  4th  Ave. 
Subway,  Brooklyn,  Degnon  Contracting  Co., 
New  York,  $1,930,000;  Sec.  2,  4th  Ave.  Sub- 
way, Degnon  Contracting  Co.,  $1,904,000 ; 
Sec.  1,  Southern  Blvd.  anci  Westchester  Ave. 
Subway,  John  F.  Stevens  Construction  Co., 
New  York   City,  $2,253,000. 

A  large  amount  of  drainage  work  is  proj- 
ected in  Texas  at  the  present  time.  Two  good 
sized  contracts  in  this  line  have  been  awarded 
lately  to  the  Rio  Grande  Construction  Co.  of 
San  Benito,  Tex.  One  of  these  calls  for  con- 
structing drainage  ditches  for  Cameron  Coun- 
ty Drainage  District  No.  3,  the  work  requir- 
ing 2,379,544  cu.  yds.  of  excavation ;  tlie  other 
contract  calls  for  29  miles  of  ditches  for  Cam- 
eron County  Drainage  District  2,  involving 
520,000  cu.  yds.  of  excavation.  Of  other  large 
contracts  awarded  recently  the  following  are 
of  interest :  Clyde  A.  Walb,  La  Grange,  Ind., 
for  the  construction  of  Drainage  District  No. 
10  of  Scott  County,  involving  over  900.000 
cu.  yds.  of  excavation;  A.  B.  Wills  &  Son, 
Paragould,  .Ark.,  for  system  for  Cypress  Creek 
Drainage  District  in  Monroe  County,  Ark., 
the  estimated  cost  being  $:500,000.  About  the 
biggest  drainage  job  on  which  bids  have  been 
asked  in  the  past  week  is  the  work  to  be  done 
for  Brazoma  County  (Tex.)  Drainage  Dis- 
trict No.  5.  This  calls  for  about  IGO  miles  of 
ditches,  involving  1,420,400  cu.  yds.  of  exca- 
vation. Bids  are  to  be  opened  Oct.  5  at 
Angleton,  Tex. 

About  the  largest  single  contract  of  the 
week  in  the  way  of  highway  construction  is 
the  one  awarded  to  Michael  L.  Camarco,  of 
Lee,  Mass.,  by  the  Massachusetts  Highway 
Commission.  This  contract  amounts  to  $153,- 
715  and  calls   for  the  construction  of  an  im- 


proved highway  over  Hoosac  Mountain.  Bids 
on  several  good  sized  paving  jobs  are  now  be- 
ing asked.  The  city  of  Meridian,  Miss.,  is 
to  open  bids  on  Sept.  24  on  83,000  sq.  yds.  of 
paving.  The  city  of  Moscow,  Idaho,  will 
open  bids  Sept.  21  on  69,000  sq.  yds.  of  pav- 
ing. 

A  large  irrigation  canal  contract  is  now  be- 
ing advertised  by  the  U.  S.  Reclamation  Serv- 
ice. This  contract  calls  for  the' construction 
of  about  34  miles  of  the  Dodson  South  Canal 
of  the  Milk  River  Project,  Montana.  The 
work  involves  the  excavation  of  about  1,289,- 
000  cu.  yds.  of  material.  Bids  are  to  be 
opened  at  Malta,  Mont,  on  Oct.  14. 

Several  fair  sized  levee  contracts  have  been 
let  since  our  last  issue,  among  them  being  the 
following:  Roach  &  Stansell,  Memphis,  Tenn., 
for  200,000  cu.  yds.  of  levee  at  Point  Pleas- 
ant, Mo.,  for  the  U.  S.  Government ;  The 
Hercules  Co.,  Ltd.,  New  Orleans,  La.,  for 
the  Stanton  to  Beka  levee  in  Louisiana,  the 
contract  approximating  250,000  cu.  yds. ; 
Dameron  White  Co.,  Ltd.,  Baton  Rouge,  La., 
for  the  Elba  to  Melville  levee  in  St.  Landry 
Parish,  the  work  calling  for  handling  340,000 
cu.  yds.  of  earth.  In  the  way  of  levee  work 
on  which  bids  have  been  asked  the  past  week, 
that  of  the  Lafourche  Levee  District  in  Louis- 
iana is  perhaps  the  largest.  This  work  is  di- 
vided into  seven  contracts,  the  aggregate 
yardage  being  292,000.  Bids  are  to  be  opened 
at  New  Orleans,   La.,  on   Sept.  25. 

Bids  on  several  large  sewer  jobs  have  been 
opened  recently.  The  Passaic  Valley  Sewer- 
age Commission  opened  bids  on  Sept.  10  on 
Sec.  10  of  the  main  intercepting  sewer  the 
work  calling  for  some  8,000  ft.  of  81  in.  sewer. 
James  H.  Holmes,  New  York  City,  at  $;304,- 
358  was  the  low  bidder.  In  Seattle,  Wash., 
bids  have  also  been  taken  on  a  large  sewer 
job.  The  work  called  for  the  construction 
of  the  Central  District  of  the  North  Trunk 
Sewer,  and  Meacham  &  Babcock,  Central 
Bldg.,  Seattle,  at  $368,209,  were  the  low  bid- 
ders. The  Metropolitan  Water  &  Sewerage 
Board,  Boston,  Mass.,  is  calling  for  bids  for 
constructing  Sec.  67  of  the  New  Mystic  sewer, 
the  work  calling  for  a  54-in.  concrete  sewer, 
1,425  ft.  in  tunnel  and  3,.375  ft.  in  trench. 

The  Canadian  Department  of  Public  Works, 
Ottawa,  has  extended  the  time  to  Oct.  15  for 
opening  bids  for  the  breakwater  at  Victoria, 
B.  C.  This  breakwater  is  to  be  2,500  ft.  long 
and   will  cost  about  $2,000,000. 

The  Commissioners  of  Cook  County,  111., 
have  at  last  awarded  the  contract  for  con- 
structing the  new  county  hospital.  John  Grif- 
fiths &  Son,  112  W.  Adams  St.,  Chicago,  111., 
secured  the  contract  at  $2,276,000.  Bids  for 
this  building  have  been  taken  a  number  of 
times. 


.'Ml  signs,  omens  and  por- 
tents point  to  the  return  of 
General  ;i      long     absent      stranger. 

T-,  .  Bankers   are   chirping   mer- 

i-TOSperity.  ^ily  over  the  remarkably 
favorable  factors  for  a  big 
business  awakening.  Mer- 
chants are  laying  in  stock  preparatory  to  a 
large  business  activity.  Industrial  enterprises 
are  booming  and  new  projects  are  receiving 
greater  attention.  The  steel  industry  is  run- 
ning at   almost   full   capacity.     New   demands 
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upon  the  mills,  furnaces  and  factories  main- 
tain the  rising  volume  of  business  recently 
apparent.  Railroad  earnings  are  satisfactory 
enough  to  induce  the  expenditure  of  large 
sums  for  traffic  equipment,  and  substantial 
contracts  have  become  numerous  for  rails, 
terminal,  track  and  bridge  material.  Presi- 
dents of  big  Wall  St.  banks  are  not  hesitating 
to  express  the  opinion  that  the  present  business 
outlook  is  excellent,  brighter  than  it  has  been 
for  a  long  time.  Even  the  pessimistic  James 
J.  Hill  will  admit  that  prospects  might  be 
worse.  The  political  situation  has  been  dis- 
counted and  politics  cannot  hold  back  the  era 
of  good  times  presaged  by  the  unprecedented 
grain  harvests  and  prosperous  agricultural 
conditions.  Corporal  Hard  Times  has  been  re- 
duced to  a  pulp  and  his  superior  officer,  the 
long  absent  stranger,  General  Prosperity,  is 
once  more  in  the  saddle. 


The    "thank   ye    ma'ams" 
or  water   breaks,   relics   of 
Thank  ve  ''^^  dark  ages  of   highway 

- ,  i  construction,      are      rapidly 

IVla  ams.  disappearing.  In  2,000  miles 
of  automobile  travel 
through  nine  states  the 
Highway  Commissioners  of  Pennsylvania 
found  only  one  section  of  the  country  in  which 
this  method  of  diverting  water  from  hillside^ 
roads  was  still  employed.  It  has  long  been  recog- 
nized that  "thank  ye  ma'ams"  were  unneces- 
sary and  undesirable,  and  now  the  state  courts 
have  taken  a  hand  to  hasten  the  going  of  the 
nuisance.  In  Pennsylvania  the  State  Supreme 
Court  has  ruled  that  townships  are  liable  not 
only  for  the  damages  but  for  the  inconveni- 
ence caused  by  excessively  high  water  breaks. 
This  decision  was  rendered  in  a  case  against 
Lemon  township,  Wyoming  county.  The 
plaintiff  was  thrown  from  his  vehicle  by  rea- 
son of  the  excessive  height  of  a  water  break, 
and  the  imposition  of  a  substantial  bill  of 
damages  for  the  taxpayers  of  the  township 
was  sustained  by  the  higher  tribunal. 


The  New  York  Railways  Co.,  165  Broadway, 
New  York  City,  has  applied  to  the  Public 
Service  Commission  of  the  First  District  for 
permission  to  issue  $2,600,000  of  bonds  under 
its  first  real  estate  and  refunding  mortgage  for 
the  purpose  of  acquiring  new  equipment  and 
improving  its  property.  The  company  pro- 
poses to  purchase  320  stepless  cars  at  a  cost 
of  $1,600,000,  or  as  many  more  of  such  cars 
as  can  be  obtained  for  that  amount  of  money. 
The  company  also  proposes  to  add  two  stories 
to  its  power  house  at  54th  St.  and  Ninth  Ave. 
at  an  estimated  cost  of  $550,000.  It  is  for 
these  purposes  that  the  cotnpany  makes  ap- 
plication for  permission  to  issue  the  bonds. 
The  Commission  has  approved  the  plans  of 
the  New  York  Railways  Co.  for  the  proposed 
extension  of  the  116th  St.  cross-town  line 
from  Pleasant  .\ve.  to  the  East  River.  The 
company  was  ordered  by  the  Commission  to 
make  this  extension  principally  to  serve  the 
ferry  that  runs  from  116th  St.  to  Wards 
Island,  as  the  franchise  covered  the  whole 
route  and  the  company  was  not  operating  clear- 
to  the  East  River.  The  company  took  this 
order  into  court,  but  the  Commission  was  sus- 
tained. The  company  now  proposes  to  build 
the  extension  as  ordered. 
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Mr.  Harry  B.  Reinsagen  has  been  ap- 
pointed principal  assistant  engineer  of  the 
Lake  Shore   &  Michigan   Sovithern. 

Mr.  Robt.  Rote,  principal  assistant  engi- 
neer of  the  Lake  Shore  &  Michigan  South- 
ern Ry.,  has  been  appointed  assistant  chief 
engineer. 

Mr.  Matt  Spellacy.  a  veteran  contractor, 
who  has  been  engaged  in  railroad  construction 
for  the  past  40  years,  died  at  his  home  in 
Alton,  Ohio,  on  Sept.  8. 

Mr.  H.  D.  Langworthy,  construction  en- 
gineer for  the  city  of  Macon,  has  been 
placed  in  temporary  charge  of  the  water 
works  since  the  resignation  of  Capt.  J.  W. 
Wilco.x. 

Mr.  Walter  Douglas,  civil  and  mining  en- 
gineer and  manager  of  the  Phelps-Dodge 
mining  interests,  is  reported  to  have  been 
captured  by  Mexican  rebels  between  Auga 
Prieta  and  Nacozari. 

Mr.  Chas.  K.  Walker,  a  civil  engineer  and 
early  builder  of  railroads,  died  in  Manches- 
ter, N.  H.,  on  Sept.  9.  He  had  been  for  the 
past  yj  years  superintendent  of  the  water 
works  of  Manchester.     He  was  82  years  old. 

Mr.  Geo.  C.  Cleveland  has  been  appointed 
chief  engineer  of  the  Lake  Shore  &  Michi- 
gan Southern  Ry..  succeeding  Mr.  Samuel 
Rockwell,  whose  appointment  as  consulting 
engineer  of  the  road  was  recently  an- 
nounced. 

Mr.  Walter  B.  Snow,  publicity  engineer. 
170  Summer  St.,  Boston,  Mass.,  has  added 
to  his  staff  Mr.  Chester  R.  Ross.  Mr.  Ross 
was  formerly  connected  with  the  Griffin 
Wheel  Co.  three  years  and  for  four  years 
with  the  Boston  Transcript. 

Mr.  John  Devinc,  son  of  Peter  Devine,  a 
contractor  of  New  York  City,  has  been  cap- 
tlired  by  the  federal  Mexican  troops  and 
sentenced  to  be  shot.  Senator  O'Gorman 
has  asked  the  state  department  at  Wash- 
ington to  intercede  in  his  behalf. 

Messrs.  G.  E.  Sponder.  Kenneth  E.  Wil- 
son, G.  Stuart  Giles,  H.  W.  Hill  and  James 
Baird  have  recently  been  appointed  by  Mr. 
Whitman,  engineer  of  the  water  depart- 
ment of  Baltimore,  as  draftsmen  and  field 
engineers  for  work  on  the  Lock  Raven  dam. 

Capt.  J.  W.  Wilcox,  who  recently  resigned 
as  superintendent  of  the  Macon  water 
works  department,  has  organized  an  engi- 
neering and  construction  company  to  be 
known  as  J.  W.  Wilcox  &  Sons.  The  com- 
pany will  devote  itself  to  municipal  installa- 
tions. 

Mr.  Gustav  Siegmund  has  been  appointed 
a  member  of  the  Sewerage  Commission  of 
Baltimore,  succeeding  the  late  J.  Edward 
Mohler.  He  was  formerly  one  of  the  menv 
bers  of  the  committee  to  put  before  the 
public  the  necessity  of  installing  a  sanitary 
sewer  system  for  the  city. 

Professor  Emory  R.  Johnson  of  the  de- 
partment of  transportation  and  commerce  of 
the  University  of  Pennsylvania,  is  at  Panama 
as  the  special  commissioner  of  the  LInited 
States  Government  on  Panama  Canal  traffic 
and  tolls.  He  prepared  a  preliminary  state- 
ment on  the  subject,  by  direction  of  the  Sec- 
retary of  War  in  the  early  part  of  this  year. 
This  is  his  third  visit  to  the  Isthmus,  having 
been  there  as  a  member  of  the  Isthmian  Canal 
Commission  of  1899-1904,  and  again  last  year. 

Mr.  L.  L.  Jewel,  who  has  represented  the 
McClintic-Marshall  Construction  Company  at 
Panama  since  1910  and  has  been  in  charge  of 
the  erection  of  the  lock  gates  since  May,  1911, 
has  resigned  from  the  service  of  the  com- 
pany to  become  president  and  chief  engineer 
of  the  Central  .'\merican  Construction  Com- 
pany, a  corporation  recentlv  organized  under 
the  laws  of  the  Republic  of  Panama  to  carry 
on  a  "eneral  contracting  business.  He  has 
been  succeeded  by  Mr,  W.  M.  Sterrett,  man- 
ager  of    the    company's    manufacturing   plant 


at  Pottstown.  Pa:,  who  will  have  Mr.  J.  O. 
Childers  associated  with  him  as  superintendent 
of  erection. 

Maj.  B.  M.  Harrod  of  Xew  Orleans,  for- 
merly president  of  the  American  Society  of 
Civil  Engineers  and  a  member  of  the  Mis- 
sissippi River  Commission  and  the  Isthmian 
Canal  Commission,  died  on  Sept.  7  at  the 
age  of  75.  He  was  elected  president  of  the 
.\merican  Society  in  1897.  Mr.  Harrod  was 
born  in  New  Orleans  in  1827  and  graduated 
from  Harvard  college  in  1856.  He  spent 
several  years  in  post  graduate  work  and 
was  later  employed  as  a  draftsman  and 
assistant  engineer  in  the  U.  S.  light  house 
and  engineers'  district  covering  the  terri- 
tory between  the  Mississippi  and  Rio 
Grande  rivers.  He  entered  private  practice 
in  1859,  but  at  the  outbreak  of  the  Civil 
war  entered  the  Confederate  service  and 
was  on  duty  as  a  division  engineer  and  as 
an  officer  of  the  engineer  troops.  Prom  the 
close  of  the  war  to  1877  he  was  again  in 
private  practice.  In  1877  he  w^as  appointed 
state  engineer  of  Louisiana  and  resigned  in 
1879  to  accept  an  appointment  as  a  member 
of  the  Mississippi  River  Commission.  From 
1888  to  1892  he  was  city  engineer  of  New 
Orleans  and  in  1896  was  appointed  engineer 
of  the  Drainage  Commission  to  carry  into 
execution  the  drainage  plan  for  the  city. 
He  is  well  known  for  his  work  in  connec- 
tion with  the  Mississippi  River  and  Isthmian 
Canal  Commissions  and  for  his  contribu- 
tions to  engineering  literature  on  the  recla- 
mation of  alluvial  lands,  the  preservation  of 
timber,  etc. 

Civil  Service  Examinations. 

Several  examinations  are  soon  to  be  held 
to  fill  vacancies  as  they  occur  in  the  City 
Ivngineer  Service  of  Chicago.  The  follow- 
ing examinations  are  listed: 

Fire  prevention  engineer  at  a  salary  of 
$3.(X)0  per  annum.  Sept.  19th  and  20th. 

Draftsman  at  a  salary  of  $1,080  to  $1,320, 
Sept.  24. 

Fire  prevention  inspector  in  charge  at  a 
salary  of  $1,920  to  $2,400,  Sept.  26th  and 
27th. 

Bridge  designing  draftsman  at  a  salary  of 
$I,5(X)  to  $1,740.  Oct.  1st. 

Electrical  engineering  draftsmen  at  a 
salary  of  $1,500  to  $1,740,  Oct.  1st. 

Mechincal  designing  engineers  at  a  salary 
of  $1,920  to  $2,400,  Oct.  4th. 

Electrical  designing  engineers  at  a  sal- 
ary of  $1,920  to  $2,400,  Oct.  4th. 

Mechanical  engineering  draftsmen  at  a 
salary   of  $1,500  to  $1,740,   Oct.  8th. 

Mechanical  draftsmen  at  a  salarv  of  $1,- 
080  to  $1„320.  Oct.  11th. 

Mechanical  designing  engineer,   Oct.  4th. 

Mechanical  engineering  draftsmen,  Oct. 
8th. 


INDUSTRIAL 


The  Uvalde  .'\sphalt  Co.,  New  York,  has 
purchased  a  Ruggles-Coles  dryer  for  drying 
sand. 

R.  G.  Packard,  contractor  of  New  York, 
has  just  purchased  a  70  H.P.  Blanchard  ma- 
rine oil  engine  to  be  installed  in  one  of  his 
work  boats. 

The  Raymond  Concrete  Pile  Co.  of  New 
New  York  and  Chicago  has  been  awarded  the 
contract  for  the  concrete  piles  for  the  foun- 
dations of  an  addition  to  the  plant  of  the 
American  Stopper  Co.  at  Verona  St.,  Brook- 
lyn. The  Raymond  Company  also  has  been 
awarded  the  contract  for  placing  the  concrete 
piles  in  the  foundations  of  the  abutments, 
walls  and  piers,  that  are  to  be  built  at  Ham- 
ilton .Ave.  and  Railroad  .Ave.  for  the  White 
Plains  (New  York)  improvements  of  the 
New  York  Central  Railroad. 

Mr.  William  Schwanhauser,  Chief  Engineer 
of  the  International  Steam  Pump  Co.,  has 
returned  from  a  three  months'  trip  to  Europe, 
visiting  England,  Germany,  and  Russia. 
While    in    London   he   closed   a   contract   with 


S.  Pierson  &  Son  for  the  entire  pumping 
equipment  required  for  a  new  oil  pipe  line 
now  under  construction  in  Mexico.  The 
pumping  engines  will  be  furnished  bv  the 
Fred  M.  Prescott  Steam  Pump  Co.  of  Mil- 
waukee, Wis.,  and  the  condensers  and  aux- 
iliaries by  Henry  R.   Worthington. 

.\\\  evidence  of  the  increasing  attention  be- 
ing given  to  the  most  efficient  methods  of  ad- 
vertising market  engineering  and  technical 
products  appears  in  the  announcement  of  the 
formation  of  Wightman  &  Richards.  Tech- 
nical Department  of  Jos.  A.  Richards  &  Stafif, 
General  .Advertising  .Agents,  Tribune  Bldg., 
New  \  ork  City,  representing  the  association 
of  Joseph  A.  Richards,  Lucius  I.  Wightman 
and  Paul  Morse  Richards.  Mr.  Joseph  .A. 
Richards  is  the  head  of  the  agencv  having 
his  name,  founded  by  Joseph  H.  Richards  in 
187'2,  and  since  identified  with  some  of  the 
most  conspicuous  national  successes  in  adver- 
tising salesmanship.  Air.  Wightman  is  an 
engineer  who  has  for  many  years  specialized 
in  the  advertising  and  marketing  of  machin- 
ery and  engineering  products,  and  brings  to 
the  association  several  imjiortant  technical  ac- 
counts. Mr.  Paul  Morse  Ricliards  is  a  pub- 
li-sher,  sales  manager  and  advertising  man  of 
wide  experience,  until  recently  with  Motor 
World  and  prior  to  that  advertising  manager 
for  Poiccr  and  other  technical  journals 


CATALOGUES 


Concrete  House  Designs. — Paiicr,  12x9 
ins.,  24  pp.  Blaw  Steel  Construction  Co., 
\Vostinghouse  Bldg.,  Pittsburgh,  Pa. 

Reproductions  of  the  drawings  of  six 
prize  winning  and  IT  other  concrete 
houses  are  shown  in  this  catalog.  The 
plans  were  drawn  in  response  to  an  an- 
nouncement by  the  Blaw  Ste'el  Construc- 
tion Co.  offering  prizes  for  plans  for  small 
houses.  Suggestions  for  specifications  for 
houses  with  poured  concrete  outer  walls  are 
given  and  also  for  houses  with  poured  con- 
crete outer  walls,  partitions  and  floors.  .A 
description  of  the  advantages  in  using  Blaw 
steel  forms  for  building  also  is  given. 

I.  H.  C.  Bulletin.— Paper,  85^x11  ins.,  6 
pp.  International  Harvester  Co.,  Chicago, 
111. 

The  service  bulletin  for  September  con- 
tains several  articles  on  land  drainage  for 
farms. 

Nordberg  Compressors. — Paper,  8xl0i/< 
ins.,  8  pp.  Nordberg  Mfg.  Co.,  Milwaukee, 
Wis. 

This  catalog  illustrates  and  describes 
"S.  C."  compressors  of  the  belted  type. 
Complete  specifications  with  halftone  and 
line  drawings  are  given,  as  is  also  a  table 

of  dimensions. 

Raising  the  Maine. — Paper,  8}4xlOM  ins., 
40  pp.  The  Lackawanna  Steel  Co.,  Buffalo, 
N.  Y. 

This  is  a  very  excellent  description  and 
history  of  the  raising  of  the  battleship 
Maine  in  Havana  harbor  dealing  particu- 
larly with  the  cofferdam  built  with  Lacka- 
wanna steel  piling.  The  book  is  exception- 
ally well  illustrated  with  views  of  the  wreck 
and  of  the  cofferdam,  and  with  line  draw- 
ings showing  the  methods  used  in  the  work. 
The  bulletin  is  No.  102. 

The  Valve  World.— Paper,  6.)4x9.>:i  ins., 
32  pp.     The  Crane  Co.,  Chicago,  111. 

The  September  number  of  the  Valve 
W'orld  contains  a  number  of  interesting  and 
useful  articles  describing  pipe  fittings  for 
various  installations  and  purposes. 

Drafting  Room  Furniture. — Paper,  6x9 
ins.,  68  pp.  American  Drafting  Furniture 
Co.,  Rochester,  N.  A'. 

This  is  a  very  complete  catalog  of  furni- 
ture for  drawing  rooms.  It  includes  draw- 
ing tables  and  attachments,  drawing  boards, 
stools,  sectional  file  cabinets,  vault  file  cab- 
inets, blue  print  frames,  machines  and  hath 
trays,    and    blue    print    and    drawing    paper 
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stock  cabinets.  Sizes,  prices,  descriptions 
and  illustrations  are  given. 

Williams  Crusher  and  Pulverizer. — Paper, 
6x9  ins.,  2Ult  pp.  The  Williams  Patent 
Crusher  &  Pulverizer  Co.,  St.  Louis,  Mo. 

This  is  a  testimonial  ca.talog  containing 
illustrations  and  descriptions  of  crushers 
and  pulverizers,  but  devoted  mostly  to  tes- 
timonials from  cement  and  brick  manufac- 
turers and  others. 

Rumley  Power. — Paper,  6x914  ins.,  16  pp. 
M.    ftumlcy   Co..    I,aPorte,  Ind. 

The  July  bulletin  contains  a  description 
of  the  new  organization  arrangement  of  the 
company  and  interesting  news  of  progress 
in  the  various  departments. 

Cement   Mill  and  Smeltering- Machinery. 

(in  Spanish). — Paper,  6x9  ins.,  112  pp.  In- 
ternational Steam  Pump  &  Machinery  Co., 
115  P>roadway,  New  York  City. 

This  is  a  special  catalog  printed  in  Span- 
ish and  covering  machinery  and  apparatus 
for  crushing  stone  and  minerals,  for  manu- 
facturing cement  and  for  smelting.  The 
machinery  is  constructed  by  the  Power  & 
Mining  Machinery  Co.  of  Milwaukee.  The 
catalog  contains  a  supplement  dealing  with 
electric  motors  and  generators  for  gas 
power. 


Monarch  Tile  and  Block  Machines. — Pa- 
per, 7x9  ins.,  S  pp.  ^lonarch  .Mfg.  Co., 
Onawa,  la. 

This  book  contains  illustrations  and  de- 
scriptions of  Monarch  tile  and  cement  block 
machinery.  Complete  details  of  the  various 
types  of  machines  are  given. 

Rockford  Motor  Cars. — Paper,  3j4x6^ 
ins.,  24  pp.  The  Chicago  Pneumatic  Tool 
Co.,  1010  Fisher  Bldg,,  Chicago,  III. 

It  is  the  purpose  of  this  booklet  to  give 
sufficient  information  and  instructions  in  re- 
gard to  the  operation  and  upkeep  of  Rock- 
ford  Railway  motor  cars. 

Rock  Drills.— Paper,  6x9  ins.,  8  pp.  The 
Chicago  Pneumatic  Tool  Co.,  1010  Fisher 
Bldg.,  Chicago,  111. 

This  bulletin  is  No.  118  and  illustrates  and 
describes  completely  the  general  and  de- 
tailed features  of  the  Chicago  giant  rock 
drill.  Tables  of  dimensions  are  given.  A 
supplementary  bulletin.  No.  120,  is  issued 
containing  instructions  for  setting  up  and 
operating  these  drills. 

Nonpareil  Coverings. — Board.  5^x7^4 
ins.,  72  pp.  Armstrong  Cork  Co.,  Pitts- 
burgh,  Pa. 

This   book   contains   a  very  complete   de- 


scription of  this  high  pressure  covering  and 
a  report  on  the  results  of  the  condensation 
experiments  by  Wm.  J.  Baldwin  of  New 
York.  Complete  illustrations  are  given.  A 
list  of  installations  is  contained. 

Publicity  Engineering. — Paper,  4x7  ins., 
24  pp.  Walter  B.  Snow,  Publicity  Engineer, 
170  Summer  St.,  Boston,  Mass. 

A  very  interesting  booklet  by  Mr.  Snow, 
who  has  endeavored  to  define  the  scope 
and  character  of  the  service  rendered  by 
his  organization. 

Impervite. — Paper,  3j/^x6^  ins.,  24  pp. 
The  Standard  Paint  Co.,  100  William  St., 
New  York  City. 

This  booklet  contains  a  description  of  the 
use  of  impervite  and  tests  made  on  concrete 
which  has  been  waterproofed  with  it. 
Tables  of  quantities  of  material  which  are 
necessary  for  concrete  are  shown. 

Universal  Cement. — Paper.  6x9  ins.,  16  pp. 
Universal  Portland  Cement  Co.,  72  W. 
.Adams  St.,  Chicago,  111. 

This  is  the  September  issue  of  the  Uni- 
versal Bulletin  and  contains  a  number  of 
articles  describing  concrete  construction  of 
buildings,  bridges  and  sewers. 
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Alabama. 

The  Gadsden.  Bellevue  &  Lookout  Mountain 
R.  R.  has  tiled  its  articles  of  incorporation  with 
a  capital  stock  of  $1U(.I,OOU,  of  which  $!I2.()0U  is 
paid  in.  The  company  proposes  to  construct 
an  electric  line  from  6th  St.,  Gadsden,  to  the 
summit  of  Lookout  Mountain  near  Noccalula 
Falls,  a  distance  of  three  miles.  The  officers 
arj  as  follows :  President,  U.  J.  Virgin,  New 
Orleans;  vice  president,  L.  A.  Hoffman,  Gads- 
den ;  secretary  and  treasurer,  W.  M.  Granger ; 
assistant  secretary,  Louis  Hart,  Gadsden. 

Arizona. 

It  is  reported  that  the  El  Paso  &  South- 
western System  has  started  an  additional  sur- 
vey from  Phoenix,  .\riz.,  to  Tucson  in  order 
to  check  the  survey  made  several  months  ago 
and  to  lay  the  foundation  of  the  new  line 
that  is  to  be  extended  by  the  system  between 
the  two  points.  H.  J.  Simmons,  E!  Paso, 
Texas,   is   General   Manager. 

Arkansas. 

A  meeting  of  the  stockholders  and  directors 
of  the  Midland  Valley  R.  R.,  C.  Kaighn,  Engi- 
neer Maintenance  of  Way,  Muskogee,  Okla., 
is  to  be  held  Oct.  1  at  Fort  Smith  for  the  pur- 
pose of  issuing  $1,500,000  of  stock.  The  pur- 
pose of  the  proposed  issue  has  not  been  an- 
nounced. 

The  Jonesboro,  Lake  City  &  Eastern  R.  R., 
R.  E.  L.  Wilson,  President,  Memphis,  Tenn., 
is  reported  to  be  planning  to  begin  construc- 
tion work  this  fall  on  an  extension  from  Wil- 
son, .Ark.,  to  Memphis,  Tenn.  Practically  all 
right  of  way  for  this  extension  has  been  ob- 
tained. This  company  is  also  planning  an 
extension  from  Jonesboro  to  Newport,  Ark., 
but  construction  on  this  will  probably  not  be 
undertaken  until  the  first  mentioned  work  is 
completed. 

Preliminary  surveys  have  been  completed  bv 
E.  B.  Whitcomb,  C.  E.,  Porter  Bldg.,  Benton- 
ville,  .'\rk.,  for  the  projected  line  of  the  Arkan- 
sas Northwestern  Ry.  Co.  This  company  was 
cliartered  last  week  with  a  capital  stock  of 
$084,000  and  proposes  the  construction  of  a  36- 
mile  line  and  several  branches.  The  line  and 
branches  will  reach  Springtown,  Cave  Springs, 
Rogers,  Bentonville  and  Pea  Ridge.  The  first 
section  to  be  constructed  will  Ije  the  Rogers- 
Bentonville-Cave  Springs  line,  and  it  is  prob- 
able that  the  contract  for  building  and  equip- 
ping  this    section    will    be    let    to   the   Benton 


County  Construction  Co.  The  company  in- 
tends to  use  large  modern  storage  battery  elec- 
tric cars  for  frequent  passenger  and  express 
service  and  crude  oil  burning  locomotives  for 
freight  service. 

Colorado. 

Officials  of  the  Denver,  Laramie  &  North- 
western R.  R.  are  to  ask  the  District  Court  for 
permission  to  issue  $200,000  of  receiver's  cer- 
tificates to  complete  the  extension  to  Sever- 
ance, Colo. 

Contracts  have  been  signed  in  New  York 
by  which  Newman  Erb  acquires  control  of  the 
Denver,  Northwestern  &  Pacific  Ry.  (Moffatt 
road).  It  is  understood  that  the  new  company 
will  issue  $2.5,000,000  of  bonds,  of  which  $7,500- 
000  will  be  put  out  at  once.  The  holders  of 
the  $3,500,000  notes  will  receive  $4,200,000  of 
the  new  bonds,  and  will  release  the  $8,000,000 
put  up  by  the  company  as  collateral  security. 
The  bonds  will  retire  the  outstanding  bonds 
of  the  M'offat  road  and  will  be  a  first  mort- 
gage on  the  property,  maturing  in  40  years 
and  bearing  5  per  cent  interest.  Of  the  first 
issue  of  bonds  Erb  and  associates  will  take 
$1,250,000  and  $250,000  will  be  subscribed  by 
local  men.  The  district  court  will  be  asked  to 
issue  $300,000  in  receivers'  certificates,  and 
from  these  two  sources  of  revenue  the  neces- 
sary initial  improvement  work  on  the  road 
will  be  done. 

Georgia. 

®The  Dickenson  Construction  Co.  has  been 
awarded  the  contract  for  the  new  street  rail- 
road line  of  the  Georgia  Railway  &  Electric 
Co.,  Atlanta,  from  Atlanta  to  Stone  Mountain. 
The  construction  company  has  leased  a  site  on 
the  W.  E.  Wimby  farm  near  Clarkston  for  its 
commissary  offices,  outfit  headquarters,  and  has 
moved  two  steam  shovels  and  about  100  teams 
for  scraper  work  to  the  site.  It  is  stated  that 
the  first  nine  miles  of  the  work,  which  starts 
at  Stone  Mountain,  will  be  finished  within  four 
months. 

The  .-Mbany  Transit  Co.  of  .Albany,  Ga., 
has  completed  its  organization.  The  company 
has  been  chartered  and  has  a  franchise  at 
Albany  which  expires  M:ay  1.  It  is  a  local 
corporation  and  plans  to  let  construction  con- 
tracts so  that  work  can  be  started  by  Nov.  1 
C.  W.  Rawson  is  President. 

Capt.  L.  Johnson,  promoter  of  the  .\tlanta, 
Birmingham  &-  Atlantic  Ry.,  which  proposes 
the   construction   of   a   line    connecting   Way- 


cross,  Nicholls,  Broxton,  Abbeville  and  At- 
lanta, Ga.,  is  receiving  much  encouragement 
along  the  proposed  route  and  it  is  thought 
that  sufficient  stock  and  bonds  will  be  sold  at 
an  early  date  to  warrant  the  immediate  con- 
struction of  the  road. 

Illinois. 

City  Council  of  Sandwich  has  granted  a 
franchise  to  the  Aurora,  Mendota  &  Western 
Ry.  Co.  This  is  the  road  promoted  by  Fred 
S.  Simpson,  Yorkville.  As  projected,  it  will 
start  at  Yorkville  and  run  through  Piano, 
Sandwich,  Somonauk  and  parallel  the  Burling- 
ton to  Mendota. 

The  St.  Louis,  Chester  &  Thebes  Ry.  Co., 
with  principal  office  at  East  St.  Louis,  111., 
and  a  capital  stock  of  $100,000,  has  been  in- 
corporated. The  company  proposes  to  operate 
a  railway  from  East  St.  Louis  to  Thebes, 
through  the  counties  of  St.  Clair,  Monroe, 
Randolph,  Jackson,  LTnion,  Alexander,  Perry, 
Franklin  and  Williamson. 

The  following  improvements  and  additions 
have  been  authorized  by  the  Santa  Fe  System 
during  the  last  month :  Alburque  division, 
extending  sidings  at  Manila,  construction  of 
new  tracks  to  serve  the  McGaffey  Company 
at  Perca,  new  power  house  and  equipment  at 
Williams,  estimated  cost  $26,270:  mile  post 
115,  4,372  feet  of  new  second  track,  construc- 
tion of  new  double  concrete  arch.  .Arizona  di- 
vision. Needles,  additional  engine  tracks.  Peach 
Springs  steel  water  treating  tank,  Arkansas 
River  division,  construction  of  ditch  and  tile 
drain,  Beaumont  division,  between  mile  posts 
107-116,  driving  piles.  Eastern  division,  be- 
tween Holliday  and  Olathe,  installing  auto- 
matic electric  signals,  $31,494 ;  Galveston  di- 
vision, Sealy.  new  steel  water  tank,  pipe  line 
and  crane.  Middle  division,  track  changes, 
Missouri  division,  Riclnnond,  track  changes, 
Ninirod,  bank  protection  work,  Lexington 
Junction,  yard  changes,  $26,411:  mile  post 
.372,  extending  drainage  pipe  and  constructing 
between  New  Me.xico  division,  nule  post  869, 
change  of  line,  Raton  extension  of  walls  along 
(Raton  Creek,  Panhandle  division.  Harper, 
rearrangement  of  j-ard  tracks,  $23,450 :  new 
depots,  $17,792;  Alia,  drainage  ditch  and 
bridge.  Plains  division,  Lamesa,  construc- 
tion of  water  facilities  Rio  Grande  division, 
Canutcllo,  extension  of  passing  track,  Vado 
building  14  pile  dikes,  .Alburquerque  construc- 
tion of  new  tanks  for  tie  treating  plant,  San 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Francisco  terminal  construction  of  wharf, 
freight  slip  and  tracks  to  serve  same,  $75,5.59 ; 
China  Basin  renewing  pavement  between 
Channel  St.  and  freight  houses,  Oakland,  in- 
stallation of  interlocking  plant  in  conjunction 
with  Southern  Pacific,  Southern  Kansas  di- 
vision construction  of  coal  shafts,  tracks  at 
mines  at  Frontenac,  constructing  passing 
tracks  at  Radley  Valley  division,  building  stor- 
age tracks  at  Pentland,  installing  water  facil- 
ities at  Christie,  Western  division  constructing 
open  tracks  at  Hutchinson. 

Indiana. 

The  Indianapolis.  Columbus  &  Southern 
Traction  Co.,  operating  about  00  miles  of  line, 
has  increased  the  capital  stock  from  $920,000 
to  $1,840,000.  Wm.  G.  Irwin,  Columbus,  Ind., 
is  President. 

The  Evansville,  Chrisney  &  Eastern  Traction 
Co.  is  reported  to  have  decided  to  at  once  be- 
gin construction  work  on  its  lines  from  Boon- 
ville  to  Chrisney  and  from  Boonville  to  Linn- 
ville.  J.  P.  Chrisney,  Chrisney,  Ind.,  is  Presi- 
dent. 

The  Interstate  Public  Service  Co.  of  Indian- 
apolis, Ind.,  has  been  incorporated  with  a  cap- 
ital stock  of  $:1,000,000,  and  proposes  to  finance 
and  operate  in  Indiana  and  elsewhere  street 
and  interurban  railroads,  electric  light  and 
power  plants  and  other  similar  public  utilities. 
The  directors  are  Malcolm  K.  Thornton,  L. 
Ota  Heikes,  J.  Fred  Doyle,  Louis  C.  Joyer, 
Arthur  K.  Cachary,  Albert  E.  Papincau  and 
William  R.  Watson,  all  of  Chicago,  111. 

Kansas. 

The  Santa  Fe  System  has  appropriated  $30,- 
000  for  new  yard  tracks  at  Harper. 

Kentucky. 

The  Big  Sandy  River  Railroad  &  Lumber 
Co.  has  been  incorporated  with  a  capital  stock 
of  $100,000  and  proposes  to  construct  a  rail- 
road from  Stafford  Station,  on  the  Big  Sandy 
Division  of  the  C.  &  O.,  to  Lick  Fork  of 
Jennie's  Creek,  through  Denver,  Riceville  and 
Narros  to  Mill  Stite.  The  incorporators  are 
J.  T.  Adams,  a  railroad  contractor,  Columbus, 
O. ;  George  D.  Martin,  Catlettsburg ;  T.  N. 
Fannin,  W.  B.  Dawkins  and  I.  N.  Davis,  Ash- 
land, Ky. 

Louisiana. 

Breaux  Bridge,  La.,  has  voted  to  grant  the 
Louisiana  Electric  Ry.  &  Power  Co.  the  right 
to  construct  in  this  parish  an  electric  railway. 

The  Louisiana  Railway  &  Navigation  Co., 
Wm.  Edenborn,  President,  Hibernian  Bank 
Bldg.,  New  Orleans,  La.,  has  plans  underway 
to  begin  the  early  construction  of  its  line  to 
the  river  front  at  Baton  Rouge,  in  accordance 
with  the  ordinance  which  was  passed  by  the 
Council  last  week. 

Massachusetts. 

Officials  of  the  Boston  &  Maine  R.  R.,  A. 
B.  Corthell,  Chief  Engineer,  Boston,  have 
submitted  plans  to  the  Grade  Crossing  Com- 
mission of  Salem,  for  the  elimination  of  grade 
crossing  in  that  city.  The  plans  provide  for 
depression  of  tracks  from  the  present  Mill 
St.  crossing  to  beyond  Bridge  St.,  construc- 
tion of  a  new  station  and  of  a  four-track  tun- 
nel from  south  of  Norman  St.  to  north  of 
Bridge  St.,  thereby  making  Washington  St. 
one  wide  thoroughfare,  instead  of  being  cut 
in  two  as  at  present. 

Michigan. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  reported  to  have  purchased  the 
Wisconsin  &  Michigan  Ry.,  a  135-mile  line 
extending  from  Peshtigo  to  Iron  Mountain, 
Mich.  It  is  said  that  various  extensions  of 
the  road  are  planned  by  the  new  owners. 

Minnesota. 

The  various  railroads  entering  St.  Paul  are 
reported  to  have  agreed  to  construct  a  new 
union  station  in  that  city  to  cost  from  $4,000,- 
000  to  $5,000,000,  with  an  additional  outlay  of 
about  $4,000,000  for  land  and  trackage.  The 
Great  Northern  Ry.,  A.  H.  Hogeland,  Chief 
Engineer,  St.  Paul,  Minn.,  is  interested. 


Mississippi. 

S.  A.  Nelville.  president  of  the  Meridian 
&  Deep  Water  R.  R.,  is  promoting  the  con- 
struction of  the  proposed  belt  line  railway 
around  the  city  of  Meridian,  Miss. 

Missouri. 

At  a  recent  meeting  held  by  the  promoters 
of  the  Cainsville-Trenton-Chillicothe  Ry., 
at  Shott,  7  miles  northeast  of  Trenton. 
Mo.,  a  committee  of  farmers  was  appointed 
to  secure  the  remainder  of  the  right  of  way 
for  the  line  as   far  south,  as   Parkerton. 

The  Joplin  &  Pittsburg  Ry.  Co.,  Wm.  A. 
Satterlee,  General  Manager,  Pittsburg,  Kan., 
is  considering  expending  about  $15,000  for  ex- 
tending its  line  at  Joplin  to  Cunningham  Park. 

The  Cape  Girardeau,  C'hester  &  Western  Ry., 
L.  Houck,  President,  Cape  Girardeau,  Mo., 
has  completed  its  Saline  Valley  extension  into 
Farmington.  A  further  extension  north  toward 
St.  Louis  is  proposed. 

Dr.  J.  K.  Brown,  Fulton,  Mo.,  has  been 
awarded  a  contract  by  the  Chicago  &  Alton 
R.  R.  to  furnish  100,000  ties  during  the  next  12 
months.  The  ties  are  to  be  delivered  on  the 
right  of  way  between  Cedar  City  and  Rood- 
house. 

St.  Louis  Items. 

By  A.  B.  KoEMG. 

®Costello  Bros,  secured  the  contract  for 
building  the  yards  for  the  Big  Four  R.  R.  Co. 
at  Ilillsboro,  111.  They  sublet  this  work  to 
J.  J.  Mclnerney. 

J.  J.  Mclnerney  added  five  teams  to  his  out- 
fit at  work  on  the  Big  Four  R.  R.  at  Hillsboro. 

J.  N.  Bick,  Nasby  Bldg.,  Toledo,  O.,  has 
300,000  to  400,000  yds.  of  team  work  to  sublet 
on  the  electric  line  between  Grand  Rapids  and 
Kalamazoo,  Mich. 

J.  W.  McMurray  and  Frank  McCabe  were 
in  town  the  other  day.  Nothing  new  to  re- 
port. 

C.  E.  Adams  has  finished  his  work  on  the 
Mcmphis-Marianna  cut-off  of  the  Iron  Moun- 
tain R.  R.  and  has  taken  70,000  yds.  of  levee 
work   from  Bob  Leonard  below  Memphis. 

Pat  McCann  of  the  McCann  Bros,  died  of 
apoplexy  in  Herrin,  111.,  one  day  last  week. 

P.  J.  Murphy  reports  all  of  his  work  on  the 
Wabash  R.  R.  as  getting  along  nicely  and  mak- 
ing rapid  progress. 

W.  E.  Tench  &  Co.  of  Detroit,  Mich.,  se- 
cured several  nice  pieces  of  railroad  work  in 
Michigan  last  week. 

C.  H.  Strong  &  Son,  Swetland  Bldg.,  Cleve- 
land, Ohio,  have  a  nice  team  job  on  the  Wa- 
bash R.  R.  in  Illinois  to  sublet. 

Kaiser  &  Maloney,  Times  Bldg.,  St.  Louis, 
Mo.,  have  a  lot  of  splendid  levee  work  be- 
tween Cairo  and  Memphis  to  sublet  at  attract- 
ive prices. 

Topographical  engineers  began  work  on  the 
right  of  way  of  the  St.  Louis  &  Western  Trac- 
tion R.  R.,  between  the  city  limits  of  St.  Louis, 
at  the  southwest  corner  of  Forest  Park, 
to  Denny  Rd.,  north  of  Kirkwood,  to 
ascertain  the  cost  of  putting  the  right 
of  w-ay  into  first-class  condition  by  repairing 
the  old  grade  and  completing  the  construction. 
The  uncompleted  road,  which  was  taken  over 
bv  James  D.  Houseman  recently,  has  been  ne- 
glected several  years.  It  is  to  be  completed 
as  far  as  Kirkwood,  and  later  will  be  extended 
to  the  ]\rissouri  River,  by  way  of  Valley  Park, 
Manchester  and  Ballwin,  through  a  section  of 
St.  Louis  County  not  reached  by  any  other 
electric  railway  line,  it  is  said.  Houseman, 
who  left  St.  Louis  last  week  for  New  York 
on  business  connected  with  his  railroad  enter- 
prises, is  said  to  be  preparing  to  complete  the 
St.  Louis  &  Western  Traction  R.  R.  as  a  St. 
Louis  terminal  of  the  St.  Louis  &  Kansas  City 
Electric  R.  R.,  whicli  is  preparing  to  begin 
work  on  the  Kansas  City  end  in  the  next  few 
days. 

Work  on  the  new  freight  depot  of  the 
St.  Louis  &  Southwestern  R.  R.  at  Main 
St.  and  Cass  Ave.  is  progressing  rapidly 
and  the  building  is  expected  to  be  com- 
pleted in  October.  The  building  covers 
three  city  blocks  and  is  745  ft.  long  and  five 
stories  high.     It  will  be  thoroughly  fireproof 


and  when  completed  will  represent  an  invest- 
ment of  $2,225,000.  Among  the  other  railroad 
companies  improving  the  terminal  facilities  in 
St.  Louis  this  summer  is  the  Burlington  Route, 
which  has  converted  the  long  block  bounded 
by  Car  St.,  Franklin  Ave.,  Waddingham  and 
Second  Sts.  for  a  team-track  yard  for  freight. 
The  improvements  consist  of  the  team  tracks, 
paving,  reducing  the  grade  of  Waddingham 
St.  to  enable  teams  to  unload  freight  at  the 
freight  house  platform,  and  other  work.  The 
yard  is  just  across  Waddingham  St.  from  the 
Burlington  freight  house.  The  block  was  ac- 
quired last  year  by  the  Burlington  Company 
at  a  cost  of  $1,350,000,  and  the  improvements 
being  made  this  year  w-ill  cost  $42,119.  The 
Rock  Island  R.  R.  Co.  has  a  force  of  nearly 
500_  men  engaged  in  construction  work  at  its 
freight  yards  at  Adelaide  Ave.  in  North  St. 
Louis.  It  is  one  of  tlie  largest  freight  yards 
in  the  city,  comprising  27  city  blocks.  .•\t  pres- 
ent only  about  one-fifth  of  the  space  is  in  use, 
but  the  improvements  to  be  completed  this 
summer  will  render  two-thirds  of  the  tract 
available  for  freight  traffic.  In  addition  to 
the  yard  improvement,  the  company  this  year 
completed  a  large  roundhouse,  coal  chute  and 
car  sheds  on  the  same  tract,  and  has  also  add- 
ed track  facilities  to  its  yards  at  De  Baliviere 
Ave.,  Skinker  Rd.,  Pennsylvania  .A.ve.,  Clayton 
and  Olivette.  The  company  handles  all  its 
freight  by  the  North  St.  Louis  route,  avoiding 
the  congested  freight  section  of  Mill  Creek 
Valley.  The  Manufacturers'  R.  R.  Co.  is  pre- 
paring for  a  large  freight  station  at  Broadway, 
Merchant  and  Second  Sts.,  but  has  delayed 
construction  work  until  more  ground  is  ac- 
quired. Some  additions  are  being  made  to 
the  company's  tracks  in  the  southern  part  of 
the  city.  Some  of  the  other  railroad  com- 
panies are  making  minor  improvements.  The 
Wabash  R.  R.  Co.  made  large  additions  to  its 
freight  handling  facilities  last  year  and  the 
year  before,  but  this  year  is  devoting  most  of 
its  energy  to  double  tracking  its  line  between 
St.  Louis  and  Detroit. 

Montana. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  E.  Pennington,  President.  Minne- 
apolis, ^linn.,  has  filed  articles  of  incorpora- 
tion in  Montana  for  the  extension  of  its  Flax- 
ton  line.  The  articles  call  for  the  extension 
of  the  line  westerly  75  miles  to  a  point  in 
Valley  County,  between  its  north  boundary 
line  and  the  north  boundary  line  of  the  Fort 
Peck  Indian  Reservation.  The  line  will  cross 
the  Montana-Dakota  boundary  line  within  10 
miles  of  the  boundary  between  the  United 
States  and  Canada.  According  to  the  resolu- 
tion, the  line  will  be  built  as  soon  as  the  ex- 
tension is  definitely  located,  and  will  be  fin- 
ished in  1913. 

The  Choteau  &  Great  Falls  Ry.  Co.  has  be- 
gun condemnation  suits  at  Choteau  for  its 
right  of  way.  This  railroad  is  supposed  to 
be  a  subsidiary  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry.,  and  is  believed  to  be  a  part 
of  the  line  to  be  built  between  Choteau  and 
Missoula. 

New  Jersey. 

H.  McL.  Harding,  Consulting  Engineer.  17 
Battery  Place,  New  York  City,  has  completed 
preliminary  plans  for  new  shipping  terminals 
at  the  mouth  of  the  Rahway  River  and  along 
the  adjacent  shores  of  the  Staten  Island 
Sound.  The  cost  of  the  improvement  will  be 
about  $8,000,000.  The  new  terminal  which 
will  be  known  as  the  Montgomery  Terminal, 
is  primarily  for  the  handling  of  through  or 
commerce  freight,  and  in  this  capacity  will 
compete  but  little  with  the  Bush  Terminal, 
which  is  largely  devoted  to  local  or  industrial 
matter.  Its  three  most  important  features, 
as  explained  by  Mr.  Harding,  are  its  extent, 
its  desirable  location  at  the  junction  of  the 
river  and  Staten  Island  Sound,  and  its  prox- 
imity to  most  of  the  railroads  leading  out  of 
New  York.  Two  branches  of  the  Jersey 
Central  run  through  the  terminal,  while  the 
main  line  of  the  Pennsylvania  skirts  its  west- 
ern boundary.  It  can  easily  be  connected  by 
rail    with    the    Lehigh    Valley,    the    Erie,    the 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Baltimore  &  Ohio,  tlie  Philadelphia  &  Read- 
ing and  the  West  Shore,  and  by  water  with 
the  New  York  Central  and  the  New  York, 
New   Haven  and    Hartford, 

New  Mexico. 

Final  payments  have  been  made  for  ter- 
minal properties  in  Albuquerque  for  the  New 
Mexico  Central  R.  R.,  W.  S.  Hopewell,  Vice- 
President,  Albuquerque,  and  it  is  likely  that 
definite  action  will  be  taken  soon  on  tfie  ex- 
tension of  the  line  into  that  city. 

New  York. 

Bids  were  opened  last  week  by  the  Public 
Service  Commission  of  the  First  District  for 
the  construction  of  five  sections  of  the  new 
subways  proposed  for  the  dual  system  of 
rapid  transit.  According  to  the  lowest  bids 
received,  the  cost  of  building  these  five  sec- 
tions will  be  more  than  $8,000,000,  They  in- 
clude two  sections  in  Brooklyn  on  the  Fourth 
.Avenue  Subway,  one  section  in  The  Bronx 
on  the  Southern  Boulevard  Subway  and  two 
sections  in  Manhattan  on  the  southern  part 
of  the  Broadway-Lexington  Avenue  Subway. 
Nine  bids  were  received  for  the  construction 
of  Section  No.  1  of  the  Broadway-Lexington 
.Avenue  line.  This  runs  from  Trinity  Place 
near  Morris  St..  Manhattan,  under  Trinity 
Place  and  Church  St.  to  a  point  north  of  Dey 
St.,  and  will  have  a  station  in  Trinity  Place 
and  another  in  Church  St.  The  lowest  bidder 
for  this  section  was  F.  L.  Cranford  of  177 
Montague  St.,  Brooklyn,  with  a  bid  of  a  little 
more  than  $1,200,000.  There  were  also  nine 
bidders  for  Section  No.  l-.\  of  the  Broad- 
way-Lexington Avenue  line,  which  runs  from 
the  northern  end  of  Section  No,  1  under 
Churcht  St.,  private  property,  Vesey  St.  and 
Broadway  nearly  to  Park  Place.  F,  L,  Cran- 
ford was  also  the  lowest  bidder  for  this  sec- 
tion, with  a  bid  of  about  $982,000.  For  the 
sections  in  Brooklyn  14  bidders  submitted 
proposals  for  the  construction  of  Sec- 
tion No.  1,  which  begins  at  the  present 
terminus  of  the  Fourth  Avenue  Subway  at 
about  43d  St.,  Brooklyn,  and  runs  soutli  un- 
der Fourth  Av.  nearly  to  61st  St.,  with  sta- 
tions at  45th  St..  53d  St.  and  59th  St.  The 
lowest  bidder  for  this  section  was  the  Degnon 
Contracting  Co.  of  60  Wall  St.,  New  York 
City,  with  a  bid  of  $1,930,000  For  Section 
No.  2,  which-  begins  at  the  southern  end  of 
Section  No.  1.  and  runs  down  Fourth  Av. 
to  89th  St.,  with  stations  at  Bay  Ridge  Av 
76th  St,  and  86th  St..  there  were  16  bidders. 
The  Degnon  Contracting  Co.  was  also  the 
lowest  bidder  for  this  section,  with  a  bid  of 
about  $1,904,000.  Twelve  bidders  submitted 
proposals  for  the  construction  of  Section  No. 
1  of  the  Southern  Boulevard  and  Westchester 
.'\venue  Subway.  This  is  a  branch  of  the 
Lexington  Avenue  line,  and  runs  from  138th 
St..  near  Alexander  Av.,  under  East  1.38th  St. 
and  Southern  Blvd.,  to  a  point  near  East 
147th  St.,  with  stations  at  Brook  Ave.,  Cypress 
I  Ave.   and   St.   Mary's   St.     The   lowest  bidder 

f  for  this  section  was  the  John  F.  Stevens  Con- 

struction Co.  of  No.  55  Wall  St.,  New  York 
City,  with   a  bid  of  about  $2,253,000. 

The  Delaware,  Lackawanna  &  Western  R. 
R.,  G.  J.  Ray,  Chief  Engineer,  Hoboken,  N.  J., 

»will  in  a  few  days  submit  plans  to  the  Grade 
Crossing  Commission  of  Syracuse  for  the 
elimination  of  its  grade  crossings  in  that  citv 
by  elevating  its  tracks.  It  is  understood  that 
the  expense  of  elevating  the  tracks,  the  con- 
struction of  the  new  freight  depot  and  pas- 
senger station  and  the  necessary  imorovements 
in  the  yards  will  approximate  $1,500,000. 

Residents  of  lower  Main  St.  and  West- 
over,  Lestershire,  are  to  petition  ■the  Bing- 
hamton  Railway  Co..  Binghamton,  N.  Y.,  ask- 
ing that  the  Main  St,  car  line,  which  now 
stops  at  St,  Charles  St.,  be  extended  to  the 
corporation,  line  at  Riverside  Drive. 

The  New  York  Central  lines  have  begun 
preliminary  work  on  the  construction  of  an 
auxiliary  freight  yard  of  1,500  cars'  capacity 
at  Belle  Isle,  near  Syracuse. 

North   Carolina. 

®Kenelick-Hi)ffnian  &  C".  ha\e  established 
offices  in  the  Commercial  National  Bank  Bid"., 


Charlotte,  N.  C,  for  their  contract  fcir  the 
extension  of  the  Norfolk  Southern  R.  R. 
from  Mount  Gilead  to  Charlotte,  noted  in  our 
Sept.  4  issue.  Sub-contracts  on  this  work 
have  been  let  to  the  following:  Hancock- 
McMahon  Construction  Co.  of  Lawrence, 
Kans.,  bridge  over  the  Pee  Dee  River,  1,377 
ft.  long,  with  14  concrete  piers,  each  50  ft. 
high ;  grading  from  Mount  Gilead  to  the  river, 
about  5  miles,  to  A.  M.  Valz  &  Son,  Staunton, 
Va. ;  between  Norwood  and  Rocky  River, 
about  10  miles,  to  D.  C.  Ferguson  &  Co., 
Monrovia,  Cal. ;  the  first  4  miles  out  of  Char- 
lotte, including  terminals  there,  to  W.  O. 
Lipscomb  &  Son.  Roanoke,  Va. ;  between  Briar 
Creek  and  Fire  Branch,  12  miles,  to  M.  M. 
Schlitz  of  Bishopville,  S.  C, :  all  trestle  work 
to   McCabe  &   Steen  of   Pueblo,   Colo. 

®Kenefick,  Hoffman  &  Co.,  General  Con- 
tractors. Kansas  City,  Mo.,  who  have  the  gen- 
eral contract  for  the  construction  of  the  Nor- 
folk Southern  R.  R.  from  Charlotte  to  Mt. 
Gilead,  N.  C..  have  awarded  a  sub-contract  to 
M.  M.  Schlitz,  Knoxville.  Tenn.,  for  12  miles 
of  the  work.  Cornelius,  Fore  &  Duke,  States- 
ville,  N.  C,  will  do  the  concrete  work  on  this 
stretch  and  also  on  the  Norwood  end  of  the 
line  east  of  the  Pee  Dee  River. 

It  is  proposed  to  extend  the  Kinston-Caro- 
lina  R.  R.  from  Hookerton  to  Glenfield,  N. 
C,  and  the  matter  will  be  placed  before  the 
people  along  the  proposed  right  of  way.  F. 
C.  Dunn,  Kinston,  N.  C,  is  interested  in  the 
proposition. 

Oklahoma. 

The  Sante  Fe  System  has  acquired  title  to 
a  strip  of  land  just  east  of  the  Midland  Val- 
ley Station  in  Tulsa,  which,  it  is  rumored,  will 
be  the  site  of  new  terminals  following  the 
building  of  a  line  from  Tulsa  to  Gushing,  40 
miles,  which  will  connect  two  lines  of  the 
road  and  furnish  a  short  route  to  Kansas  City 
from  the  South. 

Preliminary  surveys  are  under  way  by  the 
engineering  crew  of  the  .\tchison.  'fopeka  & 
Santa  Fe  for  the  construction  of  the  pro- 
posed extension  from  Gushing  to  Sapulpa. 
Okla.,  connecting  with  the  Midland  Valley 
Road  a  short  distance  southeast  of  the  lat- 
ter city. 

Oregon. 

©Construction  work  will  be  started  at  once 
on  the  Multnomah  Central  Ry.  Surveys  are  all 
made  from  Cottrell  to  Salmon  River,  and  con- 
tract for  construction  has  been  awarded  to 
Twohey  Brothers  Co.  of  Portland.  The  offices 
of  the  Multnomah  Central  Ry.  Co.  are  in  the 
Railway  Exchange,  Portland.  Ore.  E.  R.  Erns- 
berger  is  President,  W.  G.  Van  Kuren  is 
Vice-President,  John  Hampshire  is  Secretary 
and  Treasurer,  and  Walter  Inch  is  Chief  En- 
gineer. 

Pennsylvania. 

®C.  W.  Gates  &  Co.,  Fairchance,  Pa.,  have 
started  work  on  their  contract  for  the  comple- 
tion of  the  line  of  the  Uniontown  Radial 
Streets  Ry.  Co.  from  Phillips  Works  to 
Laiiontown.  The  contract  amounts  to  about 
$30,000  and  the  line  is  to  be  completed  and 
in    operation    bv    Jan.    1. 

®James  Stewart  &  Co.,  343  S.  Dearborn  St., 
Chicago,  111.,  have  been  awarded  the  contract 
by  the  Pennsylvania  R.  R.  for  the  erection  of  a 
1,000,000-bu.  grain  elevator  at  Girard  Point, 
Philadelphia,  .\rmstrong  &  Latta,  Land  Title 
BIdg.,  Philadelphia,  were  awarded  the  contract 
for  the  500-ft.  pier  which  is  a  part  of  the 
general  plan.  In  addition  the  Pennsylvania 
R.  R.  will  lay  out  a  yard  for  grain  cars,  ca- 
pable of  accommodating  250  cars  or  more,  and 
a  pier  supporting  the  conveyor  gallery.  To 
accommodate  steamships  of  modern  type  a 
dock  1.000  ft.  long  will  be  dredged  to  a  depth 
of  35  ft.  The  elevator  will  be  fireproof  and 
all  machinery  will  be  electrically  driven.  The 
plans  call  for  a  working  bouse  of  20tl.fl00  Ini. 
capacity,  and  a  storage  annex  of  800,000  bu., 
which  can  be  double(l  without  adding  greatly 
to  the  cost  of  machinery.  There  will  lie  six 
elevating  legs,  each  with  a  capacity  of  15,000 
bu.  an  hour. 

The  South  l'"ork- Portage  Street  Ry.  Co.  of 
South  Fork  has  been  chartered  with  a  capital 


stock  of  $48,000  and  proposes  to  build  live 
miles  of  line  between  South  Fork  and  Wil- 
more. 

The  Latrobe  &  Hecla  Street  R.  R,  Co.  has 
been  chartered  with  a  capital  stock  of  $57,000 
and  proposes  to  construct  and  operate  a  line 
9%  miles  long  in  the  vicinity  of  Latrobe.  The 
officers  and  incorporators  are  D.  M.  McBride, 
Pittsburgh,  President;  J.  S.  Munroe  and  W. 
B.  Crawford,  Pittsburgh;  C.  M.  Falck,  Belle- 
vue,   and   F,   J,   Taylor,   Munhall,   Directors. 

The  Valley  Rys.  Co.,  E.  Pussey  Passmore, 
Franklin  National  Bank,  Philadelphia.  Presi- 
dent, has  filed  a  mortgage  of  $1,700,000,  which 
covers  the  amounts  of  the  bond  issue  ordered 
some  time  ago  "by  the  company.  Of  this  amount 
$700,000  will  be  used  to  pay  off  underlying 
mortgages.  The  companies  taken  over  by  the 
new  company  and  the  lines  where  it  is  believed 
many  improvements  will  be  made  in  the  near 
future  are  the  following:  Harrisburg  &  Me- 
chanicsburg  Electric  Ry.,  White  Hill  &  Me- 
chanicsburg  Passenger  Ry.,  Carlisle  &  Me- 
chanicsburg  Street  Ry.,  West  Fairview  & 
Marysville  Ry.,  Harrisburg  &  Riverton  Street 
Ry.,  West  Fairview  &  Riverton  Street  Rv. 
and  the  Valley  Traction  Co.  The  United  Elec- 
tric Co.,  which  furnishes  power  to  the  various 
lines  and  also  lights  to  the  towns  in  the  lower 
end  of  the  county,  is  also  named  in  the  deal. 

South  Carolina. 

It  is  believed  that  the  Greenville  &  Knox- 
vdle  Ry.,  W.  _H.  Patterson,  President,  .\tlanta. 
Ga.,  will  begin  work  shortly  on  its  projected 
extension  from  its  present  terminus  at  Drakes 
toward  Knoxville. 

Texas, 

4'Bids  will  be  received  until  Sept.  21,  by 
R.  _A.  Love,  care  Thompson  Hotel,  San  .■\n- 
tonio,  Tex.,  for  the  complete  construction  of 
25  miles  of  standard  gage  railroad,  in  the  San 
.-\ntonio   District. 

®The  Texas  Building  Co.,  Fort  Worth,  Tex., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  40-mile  extension  of  the 
Quanah,  Acme  &  Pacific  Ry.,  from  Paducah. 
Tex.,  to  the  west  border  of  Motley  County. 

A  report  from  Greenville,  Tex.,  states  that 
.A.  R.  Nicholson,  promoter  of  the  Blue  Ridge 
interurban  line,  has  closed  a  contract  for  the 
ties,  timber  and  trestle  work  of  the  interurlian 
and  expects  to  close  the  work  on  the  12  miles 
from  Anna  to  Blue  Ridge  by  Oct.  15  and  will 
then  start  the  grading  toward  Greenville, 

It  has  been  announced  that  plans  for  a 
spur  line  from  Sinton,  Texas,  on  the  main 
line  of  the  St.  Louis,  Brownsville  &  Mexico 
R.  R.  to  .Aransas  Pass,  a  distance  of  30  miles. 
B.  F.  Yoakum,  New  York  City,  is  chairman 
of  the  Board. 

Prominent  farmers  and  stockmen  of  Texas 
County  and  the  Texas  Panhandle  are  plan- 
ning the  construction  of  a  lOO-niile  railroad 
providing  the  counties  a  rail  connection  with 
the  Rock  Island  at  Guymon,  Okla.  Officials 
of  the  First  National  Bank,  Guymon,  Okla., 
are  interested  in  the  proposition. 

It  is  believed  that  the  St.  Louis  &  San 
Francisco  (Frisco  System)  Ry.,  is  contem- 
plating the  extension  of  the  Brownwood 
North  &  South  Railroad  from  May  to  Cisco 
connecting  with  the  Texas  &  Pacific  and  the 
Texas  Central  Ry.  From  Cisco  it  is  pro- 
posed to  build  north  to  Quanah.  where  a  di- 
rect connection  will  be  made  with  the  F'risco's 
Oklahoma  City  line.  1\  G.  Jonah,  St.  Louis, 
Mo.,   is   Chief  Engineer  of   Construction. 

The  City  of  Big  Spring,  Texas,  has  agreed 
to  pay  a  bonusof  $75,00(1  to  the  Rock  Island. 
Farvvell  &  Gulf  Ry,,  which  is  to  build  a  line 
from  Farwell  via  Seminole  to  Big  Spring, 
and  at  Big  Spring  the  main  shops  of  the  road 
will  be  built  and  b<ith  passenger  and  freight 
divisions  maintained.  Work  will  begin  on 
the  grade  out  of  Big  Spring  I)y  Oct.  1. 
There  are  thirty-five  miles  and  8t)0  feet 
graded  and  ready  for  steel  on  the  Farwell  end 
of  the  road. 

The  Special  Committee  at  Lockhart,  Texas, 
has  succeeded  in  raisin.g  $1,500  for  the  pre- 
liminary survey  of  the  Central  Ry.  of  "Texas, 
which  plans  to  build  a  line  from  Quanah  to 
Rockport.      L.    F.    Walker,    President    of   the 


•{•  indicates  work  novy  open  for  bids.     @  indicates  a  contract  let  recently. 
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cuinpany  ,il  LucUharl,  Tcxa.s,  is  making  ar- 
raiigcnieiits  for  securing  company  right  of 
wa\    and  .$.".0.0110. 

The  Calumet  &  Copper  Creek  Mining  Co.. 
Mammoth.  Texas,  is  preparing  for  the  con- 
struction of  a  raihvay  between  the  company's 
mines  and  mill.  R.  R.  Sibley  is  General  Man- 
ager. 

Utah. 

®The  Utah  Railway  Co,  has  let  the  con- 
tract for  the  construction  of  a  line  to  Black 
Hawk  and  Moi  eland,  to  the  Utah  Construc- 
tion Co..  Ogden.  Utah.  Grading  camps  are 
being  established  and  equipment  is  being 
shipped  for  an  immediate  start  on  the  work. 
W.  H.  Waltis  is  Manager  of"  the  construc- 
tion  company. 

The  Ogden  Rapid  Transit  Co.,  Ogden,  Utah, 
is  to  grade  three  miles  of  its  Huntsville  ex- 
tension this  fall.  Construction  will  probably 
be  started  soon,  as  contractors  have  already 
been  over  the  route,  preparatory  to  bidding  on 
'the  work. 

.\dvices  from  Meeker,  Colo.,  state  that  the 
Provo  &  Kastern  Utah  Ry..  which  was  re- 
cently incorporated  at  Salt  Lake  City,  as 
mentioned  in  our  Aug.  7  issue,  is  making 
preparations  for  the  construction  of  the  pro- 
posed line.  The  railroad  will  begin  the  lay- 
ing of  tracks  at  Provo  and  e-xtend  wcstw'ard 
through  the  Uintah  basin  to  Vernal  and  Jen- 
sen, Utah,  thence  on  to  Craig,  Colorado,  to 
connect  with  the  Laramie.  TIahn's  Peak  & 
Pacific  railway:  also  to  Steamboat  Springs, 
for  connection  with  the  Moffat  road.  The 
scheme  is  to  begin  the  construction  of  the 
line  from  Provo  through  the  Uintah  basin  to 
Jensen,  which  will  facilitate  the  building  of 
the  Split  mountain  dam.  The  route  from 
Provo  will  l)e  through  L'tah  county  towns, 
up  Hobble  creek  canon,  down  the  Strawberry 
river  to  the  Duchesne,  following  the  course 
of  the  .'-tream  to  Randlett.  L'tah.  from  which 
point  it  will  bear  north  to  Jensen.  From  Jen- 
sen it  will  connect  up  with  the  Colorado  lines. 
The  estimated  cost  of  the  railroad  and  other 
improvements   is  $60,000,000. 

The  Utah  Light  &  Ry.  Co.,  1.33  S.  West 
Temple  St.,  Salt  Lake  City,  Utah,  has  surveys 
under  way  to  determine  the  feasibility  of  ex- 
tending its  North  Salt  Lake  line  to  Bountiful. 

It  is  now  stated  that  construction  work  will 
be  started  this  fall  on  the  proposed  interurban 
line  from  Salt  Lake  City  to  Payson,  men- 
tioned in  our  last  issue.  The  line  will  be  (11 
miles  long,  and  the  A.  J.  Orem  Co.,  .Salt  Lake 
City  and  Boston,  Mass..  will  be  in  charge  of 
its  construction, 

Virginia. 

The  Richmond  &  Henrico  Ry.,  W.  S.  Forbes, 
President.    Ebel    Bldg..    Richmond,    Va..    has 


applied  to  the  Commissioners  of  Chester.field 
County  for  a  franchise  to  extend  its  car  lines 
into  the  county.  The  company  proposes  to 
build  a  bridge  over  the  James  River  and  to 
extend  its  lines  to  Forest  Hill  and  Swansboro. 

West  Virginia. 

4«The  Greenbrier.  Cheat  &  Elk  R.  R.  Co., 
E.  P.  Shaffer.  Manager,  Cass.,  W.  Va.,  will 
receive  bids  until  Sept.  20  for  the  construc- 
tion of  10  miles  of  railroad  to  a  connection 
with  the  Western  Maryland  R,  R,  at  Bemis. 
The  work  includes  about  300,000  cu.  yds.  of 
excavation  and  an  800-ft.  tunnel.  .■\.  A. 
Raphel  is  Chief  Engineer. 

The  matter  of  constructing  1.5  miles  of  line 
between  Cassville  and  Blackville.  W.  Va.,  for 
the  Morgantown  &  Dunkard  Valley  R.  R.,  has 
been  held  up  temporarily.  The  work  includes 
200,000  cu.  yds.  of  excavation,  seven  bridges, 
40  to  130-ft.  span,  and  2,000  cu.  yds.  of  con- 
crete. G.  B.  Hartley,  Morgantown,  W.  Va.. 
is  Chief  Engineer  of  the  Morgantown  &  Dunk- 
ard Valley  R.  R. 

Wyoming. 

Plans  have  been  completed  and  bids  will  be 
asked  this  month  for  the  construction  of  sev- 
eral miles  of  trackage  on  the  military  reserva- 
tion at  Fort  D.  A.  Russell,  in  order  to  facili- 
tate the  movement  of  troops.  The  work  will 
cost  about  $40,000.  Cant.  F.  S.  .Xrmslrong  is 
Constructing  Quartermaster,  Fort  D.  A.  Rus- 
sell. 

Canada. 

®Guthrie-McDougal  &  Co.,  313  Lewis  Bldg., 
Portland,  Ore.,  have  been  awarded  the  con- 
tract for  42  miles  of  line  for  the  Great  North- 
ern Ry.  west  from  Coalmont,  B.  C. 

®The  Canadian  Pacific  Ry.  has  awarded  a 
contract  to  Grant  Smith  and  McDonnell, 
Spokane,  Wash.,  for  double  track  work  be- 
tween  Hammond,   B.  C.  and  Ruby  Creek. 

®FoIey,  Welch  &  Stewart,  of  Spok-ane. 
Wash.,  Vancouver,  B.  C,  and  St.  Paul,  Miim., 
have  been  awarded  the  contract  by  the  Grand 
Trunk  Pacific  for  the  construction  of  the 
new  line  from  Vancouver,  B.  C.,  to  Fort 
George,  a  distance  of  .348  miles.  The  new 
road  will  cost  about  $16,.500,000. 

The  city  of  Saskatoon,  Sask.,  Canada,  has 
arranged  with  the  Stone  &  Webster  Engineer- 
ing Corp.  of  Boston.  Mass.,  for  the  construc- 
tion of  a  new  street  railway  system  in  Saskat- 
chewan. The  contract  includes  the  building 
of  12  miles  of  single  track  throughout  the 
city,  the  installation  of  two  300  kw.  motor 
generator  sets,  together  with  necessary  switch- 
board apparatus,  etc.,  in  the  present  power 
station,  and  the  design  and  construction  of  a 
brick  and  timber  car  barn  capable  of  housing 


about  18  single-truck  cars.  Twelve  32-ft.  cars, 
each  equipped  with  two  40-h.  p.  motors,  are 
also  to  be  provided. 

Engineers  working  on  the  proposed  roiUe 
of  the  Canadian  Pacific  between  Metaline 
Falls  and  Trail.  B.  C,  have  secured  an  easy 
grade  between  Metaline  Falls  and  the  Inter- 
national boundary,  a  distance  of  10%  miles, 
although  the  construction  will  require  about 
11  tunnels.  The  engineers  are  now  proceed- 
ing from  the  boundary  to  Trail,  a  distance  of 
30  miles.  It  is  estimated  that  the  cost  of  this 
new  line  will  be  about  $:3,000,000.  J.  G.  Sulli- 
van, \\'innipeg,  Man.,  is  Chief  Engineer. 

The  Lake  Erie  &  Northern  Ry.  Co.  will 
complete  surveys  in  about  .30  days,  and  expects 
to  let  construction  contracts  about  that  time 
for  its  projected  line.  The  road  is  to  be  53 
miles  long,  and  its  route  will  be  from  Port 
Dover  north  through  Simcoe,  Brantford  and 
Paris  to  Gait,  connecting  there  with  the  Can- 
adian Pacific.  The  capital  for  construction 
has  been  secured.  John  Muir.  Brantford,  Out., 
is  President,  and  Wm.  P.  Kellett,  Brantford. 
Chief  Engineer  and  General  Manager. 

George  A.  Smith,  .'\lberni.  Canada,  has  been 
awarded  a  contract  by  the  Canadian  Xorthcrn 
Ry.  for  right-of-way  surveys  for  that  road 
from  Alberni  to  Cowichan  L;ikc.  The  route 
will  be  along  the  .Mberni  Canal  to  China 
Creek,  and  up  that  stream  to  a  point  near 
where  Cox  Lake  empties  into  China  Creek. 
The  line  then  strikes  Alberni  on  a  high  level, 
swings  across  Dry  Creek,  and  across  the  E.  & 
N.  Ry.  tracks  on  a  high  level  bridge.  From 
this  point  the  approach  to  .'\lbcrni  will  be 
cither  along  Gertrude  St.  or  Elizabeth  St.,  as 
the  grade  may  call  for.  As  soon  as  the  work 
on  the  right  of  way  as  far  as  Alberni  is  com- 
pleted, it  is  understood  that  the  section  from 
that  place  to  Comox  L;ike  will  be  taken  in 
hand,  and  that  there  will  be  practically  no  stop 
in  the  programme  until  the  entire  island  line 
of  the  Canadian  Northern  is  finished. 

The  Canadian  Pacific  Ry.,  in  connection 
with  the  double  tracking  of  its  line  between 
Calgary  and  Vancouver,  is  understood  to  con- 
template the  driving  of  a  double-track  tunnel 
a  little  over  eight  miles  long  through  the  sum- 
mit of  the  Selkirks,  in  order  to  eliminate  the 
steep  grades  over  the  Rogers'  Pass.  Surveys 
for  the  proposed  undertaking  are  said  to  have 
been  completed.  The  proposed  tunnel  will  ex- 
tend from  Bear  Creek  east  of  the  summit,  to  a 
point  west  of  Glacier  station,  and  the  cost  is  esti- 
mated at  over  $1,500,000  a  mile.  The  double 
tracking  is  to  be  completed  in  the  next  four 
years,  and  if  the  tunnel  plan  is  adopted  this 
will  probably  be  the  first  construction  work  to 
be  attempted. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

•J-Bids  will  be  received  until  11  a.  m.,  Oct. 
1.  In  Cullman  County  Commissioners,  Cull- 
man, .Ma.,  for  grading,  draining  and  macad- 
amizing two  roads  near  Cullman,  The  cost 
of  the  work  is  estimated  at  $8,000.  W.  S. 
Keller,  Montgomery,  Ala.,  is  state  highway 
engineer. 

A  number  of  citizens  of  Autauga  County. 
-■Ma.,  are  planning  a  modern  highw'ay  from 
r\lontgomery  to  Selma,  passing  through  Pratt- 
villc  and  through  a  point  within  easy  access 
of  Wctumpka.     Prattville  is  the  County  Seat. 

The  Jefferson  County  Highway  Engineer, 
Birmingham.  Ala.,  has  sent  profiles,  cross  sec- 
tions and  other  plans  for  the  State  .\id  Road 
which  is  to  be  constructed  in  that  county, 
running  from  Jugtown  to  Nations  Springs. 
The  new  road  is  to  be  three  miles  long  and 
will  be  a  first  grade  macadam  road  and  will 
cost  about  $9,000.  Work  will  be  started  as 
soon    as    the    plans    have    been    approved. 


California. 

•I«l)ids  will  be  received  until  Sept.  20  by  the 
Board  of  Sacramento  County  Supervisors. 
Sacramento,  Calif.,  for  the  construction  of 
a  new  road  from  Folson  and  Auburn. 

®The  Board  of  Supervisors  of  Sacramento 
County.  Sacramento,  Calif.,  has  awarded  the 
contract  to  build  the  base  of  the  road  from 
the  city  limits  of  Sacramento  to  the  county 
bridge  over  the  .American  River,  a  distance 
of  something  like  2,000  ft.,  to  Burns,  Clark 
&  DaRoza  Construction  Co.,  at  $3,308.  The 
work  will  also  incUidt  grading,  oiling  and 
sanding  the  road. 

District  of  Columbia. 

The  Lincoln  Park  Citizens"  .'Association, 
Washington,  D.  -C..  has  adopted  resolutions 
wdiereby  the  members  of  the  association 
pledged  their  support  to  secure  an  appropria- 
tion of  $400.0(MI  from  Congress  for  street 
paving. 

Georgia. 

The  City  Council  oi  ,\tlanta.  Ga.,  has  ap- 
propriated $6,000  for  usi.-  in  raiding  biuises  on 


Georgia    .\ve.,    and    for    starting    preliminary 
work  of  paving  and  grading. 

Idaho. 

•J«Hids  will  be  received  until  2  p.  m,,  Sept. 
28,  by  City  Council,  Boise,  Idaho,  for  side- 
walk and  curb  in  all  streets  and  parts  of 
streets  in  Local  Improvement  District  No.  34, 
including  appro.ximately  47,875  lin.  ft.  of  side- 
walk and  53.800  lin.  ft.  of  curb  with  necessary 
excavation  to  fill.  Plans  and  specifications 
are  on  file  at  the  office  of  the  City  Engineer. 
Nancy  Robertson   is  City  Clerk, 

•J»Bids  will  be  received  until  Sept.  21  by  the 
City  of  Moscow,  Idaho,  for  the  improvement 
district  which  has  been  planned  by  H.  J. 
Smith,  City  Engineer,  Tlie  cost  is  estimated 
at  $183,799.  This  improvement  calls  for  69,- 
061  yds.  of  paving  and  18,.500  lin.  ft.  of  curb- 
ing. 3,000  yds.  of  macadam  excavation,  12,000 
yds.  of  earth  excavation  for  i)aving,  5,000  yds. 
of  embankment  excavation.  50  cu.  yds.  of  re- 
taining walls.  .3.900  lin.  ft.  of  header  blocks. 
.30  catch  basins;  No.  1,  30  catch  basins;  No. 
2  and  40  curb  inlets,  37  new  manholes  for  the 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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storm  sewer  system  and  26  olil  manholes  to 
adjust;  8,026  cu.  yds.  e.xcavation  for  sevvcr 
pipes  and  15,280  lin.  ft.  of  vitrified  sewer  pipe 
ranging  in  size  from  8  to  24  ins.  in  diameter. 
The  entire  work  is  to  be  let  to  the  h.)wcst 
bidder  on  tlie  kind  of  paving-  the  abutting 
property  owners  elect  to  have  adopted  after 
the  bids  are  opened. 

Illinois. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
23,  by  Board  of  Local  Improvements,  Elgin, 
111.,  for  grading  and  paving  witb.  brick  on  a 
2-in.  sand  cushion  on  a  b-in.  concrete  foun- 
dation ;  also  for  constructing  a  concrete 
combined  curb  and  gutter  and  otherwise  im- 
proving the  roadway  of  St.  Charles  St.  be- 
tween the  south  line  of  Bluff  City  Blvd.  and 
the  south  line  of  Villa  St.  The  cost  of  the 
work  is  estimated  at  $;36,382.  Morgan  H. 
Brightman  is  Secretary  and  Engineer  of  the 
Board. 

®Hoeffer  Bros,  of  Belleville,  111.,  have  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Centralia,  111.,  for  the  con- 
structing of  brick  pavement  with  cement  flHer 
at  $46,554.  Other  paving  work  is  contem- 
plated.    Bids  were  opened  Sept.  12. 

®Newkirk  &  Powers  Construction  Co.  of 
Joliet.  Ill,  has  been  awarded  the  contract  by 
the  Board  of  Local  Improvements  of  that  city, 
Wm.  S.  Welch,  secretary,  for  the  construction 
of  brick  pavement  on  Cass  St.  at  a  little  less 
than  the  estimated  cost,  $5,.333.  Bids  were 
opened  Sept.  10. 

®The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  let  the  contract  for  the  paving 
with  brick  of  Arcadia  .A.ve.,  from  North  St. 
to  Pacific  Ave.,  to  A.  D.  Thompson  of  that 
city  at  $40,352.  The  contract  for  the  paving 
of  Fourth  Ave.,  from  Spencer  St.  to  Seventh 
Ave.,  was  awarded  to  Canterbury  Bros,  of 
Peoria,  at  $14,799. 

®The  Board  of  Local  Improvements  of 
Rock  Island.  111.,  has  awarded  the  contract 
for  the  paving  of  19th,  20th  and  24th  Sts. 
to  the  McCarthv  Improvement  Co.  of  Daven- 
port, la.,  at  $5^600  for  the  19th  St.  job  and 
$5,600  for  the  20th  St.  job.  The  Independent 
Construction  Co.  secured  the  contract  for  the 
24th  St.  job  at  $5,900,  or  $2  per  sq.  yd. 

Petitions  and  ordinances  calling  for  the 
construction  of  concrete  sidewalks  have  been 
introduced  in  a  recent  meeting  of  the  City 
Council  of  Ottawa,  111. 

The  Board  of  Local  Improvements  of  Men- 
dota,  111.,  has  recommended  the  proposed 
paving  improvements  to   the  City   Council. 

The  Board  of  Local  Improvements  of 
Quincy,  111,  has  adopted  resolutions  providing 
for  the  paving  of  an  alley  bounded  by  Spring 
and  Broadway  and  Fifth  and  Sixth  Sts.,  and 
an  alley  bounded  by  Hampshire  and  Vermont 
and  Fourth  and  Fifth  St.s.  The  Engineer's 
estimate  of  the  cost  is  $1,077  for  one  and  $1,- 
143  for  the  other. 

Bids  will  be  received  by  the  Board  of  Local 
Improvements,  Chicago,  111..  Edward  J. 
Glackin,  secretary,  until  11  a.  m.,  September 
20,  for  furnishing  labor  and  materials  neces- 
sary to  construct  cement  sidewalks  in  the  fol- 
lowing streets:  N.  California  Ave.,  14  ft. 
wide;  W.  Division  St.,  14  ft.;  Exchange  Ave., 
fi  ft. ;  E.  45th  St ,  6  ft. ;  N.  48th  Ave.,  N.  49th 
Ave..  6  ft.;  E.  50th  St..  W.  59th  St.,  12  ft; 
Gage  St.,  6  ft. :  S.  Irving  Ave.,  6  ft. :  N.  Ked- 
zie  Ave.,  6  ft. ;  Kimbark  Ave.,  6  ft. ;  Lunt 
Ave..  6  ft.;  Lincoln  .Ave.,  E.  90th  PL,  W. 
119th  St.,  12  ft.;  W.  16th  St.,  6  ft.;  Sennott 
PI.,  6  ft.;  St.  Lawrence  Ave..  14  ft;  W.  22d 
St,  12  ft;  W.  35th  St..  14  ft;  Throop  St.,  8 
ft.:  Wayne  .\ve.,  5.33  ft.;  Woodlawn  Ave.,  6 
ft. ;  E.  7Ist  St.,  6  ft. ;  W.  24th  St.,  6  ft.  Cash 
or  certified  check  for  10  per  cent  of  bid  must 
accompany  proposal. 

The  City  Council  of  East  St.  Louis,  III., 
has  instructed  City  Engineer  Edwin  F.  Har- 
per to  prepare  an  ordinance  for  the  paving  of 
State  St.  with  vitrified  brick.  This  street 
is  the  principal  thoroughfare  between  East 
St.  Louis  and  Belleville,  and  when  completed 
will   cost   about  $315,000.     The   street  will   be 


widened  to  96  ft.  from  38th  St  to  89th  St., 
.ind  will  be  14  miles  long.  Mayor  I'Ved  J. 
Kern  and  the  City  Council  of  Belleville.  111., 
will  take  up  the  improvement  where  East  St. 
Louis  will  leave  off  at  89tli  St.  in  Ed.gemtjnt 
and    continue    it    to    llelleville. 

Indiana. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Sept.  24,  by  Board  of  Town  Trustees,  Shel- 
burn,  Ind.,  for  the  construction  of  6,900  sq. 
yds.  of  brick  pavement  on  concrete  founda- 
tion on  Mill  St 

•J«Bids  W'ill  be  received  until  noon,  Oct.  10, 
by  Commissioners  of  Pulaski  and  Cass  Coun- 
ties, Winamac,  Ind.,  for  the  construction  of 
a  gravel  road  on  line  between  said  counties. 
W.  E.  Muuchenburg  is  Pulaski  County  .Aud- 
itor. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct 
9,  by  Board  of  Monroe  County  Commission- 
ers, Bloomington,  Ind.,  for  the  construction 
of  a  stone  road  in  Blomington  Township. 
Horace   Blakely  is   County   Auditor. 

•|"Bids  will  be  received  until  1  :30  p.  m., 
Oct.  8,  by  Board  of  Parke  County  Commis- 
sioners, Rockville,  Ind.,  for  the  construction 
of  two  gravel  roads  in  Washington  Township 
and  one  in  Howard  Township.  J.  E.  Elder 
is   County   Auditor. 

•{•Bids  will  be  received  until  Oct.  8  by 
Board  of  Harrison  County  Commissioners, 
Corydon,  Ind.,  for  the  construction  of  six 
gravel  roads.  William  Taylor  is  County  Aud- 
itor. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
8,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  two 
roads  in  Eel  Township.  J.  E.  Wallace  is 
County    Auditor. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
8,  by  Board  of  Daviess  County  Commission- 
ers, Washington.  Ind.,  for  the  construction 
of  a  gravel  road  in  Madison  Township.  L. 
S.    Core    is    County    Auditor. 

•{•Bids  will  be  received  until  Oct.  8  by 
Board  of  Monroe  County  Commissioners, 
Bloomington.  Ind.,  for  the  construction  of  a 
stone  road  in  Richland  Township.  Horace 
Blakely   is   County  Auditor. 

•{•Bids  will  be  reecived  until  noon,  Oct.  7, 
by  Board  of  Franklin  County  Commissioners, 
Brookville,  Ind.,  for  the  construction  of  a 
road  in  White  Water  Township.  C.  G.  Reifel 
is   County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
8,  by  Board  of  Monroe  County  Commission- 
ers, Bloomington.  Ind.,  for  the  construction 
of  two  stone  roads  in  Berry  Township. 
Horace   Blakely   is   County  Auditor. 

•{•Bids  will  be  received  until  1  a.  m.,  Oct. 
8,  by  Commissioners  of  Montgomery  Coun- 
ty, Crawfordsville,  Ind.,  for  the  construc- 
tion of  11  gravel  roads.  B.  B.  Engle  is  County 
.\nditor. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
N,  by  Board  of  Grant  County  Commissioners, 
Marion,  Ind.,  for  the  construction  of  a  gravel 
road  in  Washington  Township.  E.  H.  Kim- 
ball  is   County   .\uditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Clark  County  Commissioners. 
Jeffersonville,  Ind..  for  the  construction  of 
two  gravel  roads.  G.  W.  Stoner  is  County 
.A-uditor. 

^Bids  will  be  received  until  11  a.  m..  Oct. 
5,  by  Board  of  Putnam  County  Commission- 
ers, Greencastle,  Ind.,  for  the  construction 
of  macadam  roads  in  Greencastle  and  Clin- 
ton Town.ships.  C.  L.  .\irhart  is  County 
.\uditor. 

•{•Bids  will  be  received  until   10  a.  ni.,  Sept. 
28,  by  the  Board  of  Johnson  County  Commis- 
sioners, Franklin,  Ind.,  for  the  construction  of 
a    stone   road   in    Pleasant   Township.      H.    L.  . 
Kno.x   is   County   .\uditor. 

®The  County  Commissioners,  Crawfords- 
ville. Ind.,  have  awarded  contracts  for  tin- 
improvement  of  about  21  miles  of  roads  in  the 
county  at  a  cost  of  $64,7.36.  as  follows :  The 
T.  W.  Dean  road,  Clark  Township,  to  N.  F. 
Scribner.  $12,490;  the  S.  W.  Foster  road  in 
Clark    Township,    to    N.     F.     .Scribner,    $12.- 


490;  the  Benjamin  Carmen  road  in  Clark 
Township,  N.  F.  Scribner,  $14,490;  the  John 
liverhart  road  in  Scott  Township.  Snyder  & 
I'.arnett,  $8,953;  tin-  James  F.  Denioret  road 
in  Union  Township,  Snyder  &  I'.arnrll,  $7,- 
568;  the  Joseph  C.  .Smeltzer  road  in  Union 
Township,  O'Connor  it  O'Connor,  $5,.5()8 ;  the 
J.  Winters  road  in  Union  Township,  Snyder 
&  Barnett,  $3,250. 

®Chas.  E.  Redington  of  Greensburg.  Ind., 
has  been  awarded  the  contract  by  the  County 
Commissioners,  Greensburg,  for  the  construc- 
tion of  the  Jos.  Cory  macadam  road  at  $(i,078. 
Bids  were  opened  Sept  2. 

®The  Lawrence  County  Commissioners. 
Bedford,  Ind.,  have  awarded  the  contract  for 
the  construction  of  a  macadamized  road  in 
that  county  to  Hardin  Dorrett  of  Huron. 
Ind.,  at  $5,899. 

®The  Vermilion  County  Commissioners, 
Newport,  Ind.,  have  awarded  the  following 
contracts  for  road  work :  R.  B.  Malone 
gravel  road  in  Helt  Township,  Peter  Aikman, 
$4,600;  William  Jordan  road  in  Helt  Town- 
ship, Charles  Sykes,  $5,400;  W.  W.  Fultz 
road  in  Eugene  Township,  George  W.  Sykes, 
$8,900;  W.  H.  Dalton  road  in  Clinton  Town- 
ship, George  R.  Chapman,  $11,425. 

®The  Board  of  County  Commissioners,  In- 
diapolis,  Ind.,  has  awarded  the  contract  for 
the  construction  of  a  road  on  the  line  be- 
tween Marion  and  Hendricks  Counties  to  R. 
N.  Young  at  $20,870. 

®The  County  Commissioners,  Terre  Haute, 
Ind.,  have  awarded  the  contract  to  complete 
the  paving  of  the  Morris  section  of  the  river 
road  in  Prairieton  Township  to  Charles  Hara- 
lan  at  $3,325. 

The  Montgomery  County  Commissioners, 
Crawfordsville,  Ind..  ha\-e  been  petitioned  for 
the  following  road  improvements.  The  George 
Quillen  highway  in  Coal  Creek  Township ; 
the  Edgar  A.  Henry  road  in  the  northeast 
part  of  LInion  Township ;  the  William  A. 
Statiford  road  near  the  east  line  of  Union 
township;  the  Depew  Hyten  road  in  Scott 
Township ;  the  David  Remley  road  in  Union 
Township,  running  north  from  the  Morris  & 
Jack   lettuce   farm. 

The  citizens  of  Moral  Township,  Shelby 
County,  Ind.,  at  a  recent  election  voted  to  im- 
prove the  Vernon  road  and  the  Michigan 
road.  Each  of  the  roads  is  five  miles  in 
length  and  the  cost  for  each  will  be  at  least 
$12,000. 

Iowa. 

•{•Bids  will  be  received  until  9  a.  m..  Sept 
18,  by  City  Council,  Des  Moines,  la.,  for  pav- 
ing 22nd  St.  from  L'niversity  Ave.  to  Forest 
.■\ve.,  including  approximately  4,317  sq.  yds. 
of  either  No.  1  vitrified  paving  brick  with  tar 
tiller  or  sheet  asphalt,  consisting  of  1%  ins. 
wearing  surface  and  1  in.  binder  course  on 
Warren's  bitulithic,  consisting  of  2  ins.  wear- 
ing surface.  The  one  or  more  material  above 
specified  to  be  placed  upon  five  inches  of  Port- 
land  cement  concrete   foundation. 

Kentucky. 

®The  Board  of  County  Commissioners. 
Louisville,  Ky.,  has  awarded  the  contract  for 
the  construction  of  a  road  in  Carr  Town- 
ship, leading  from  St.  Joe  to  St.  Michael,  to 
C.  J.  Sigmond  at  $13,700.  •j'he  road  is  4.25 
miles  long. 

Louisiana. 

®R.  G.  Shisler  of  St.  Louis.  Mck.  has  been 
awarded  the  contract  by  the  Police  Jury  of 
Caddo  Parish,  H.  T.  Bullen.  engineer.  Shreve- 
|)ort.  La.,  for  the  construction  of  five  miles 
of  hard  surface  roadway  on  Hart  Ferry  route. 
Bids  were  opened  Sept.  9. 

Maryland. 

•{•Bids  will  be  received  inilil  noon.  .Sept 
23.  by  Connnissioners  of  Hartford  Comity. 
Belair.  Md.,  for  buildiagf  -a  section  of  St;ite 
.\iil  Highwav,  in  Hartford  County,  upon  or 
along  the  Belcamp  road  between  Belcamp 
Station  and  Casidey  Corner,  a  distance  of 
about  1.57  miles,  A  certified  check  for  $20(1 
must  accompany  each   bid. 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Massachusetts. 

®The  Massachusetts  State  Jligluvay  Ccm- 
niission,  Boston,  on  Sept.  10  awarded  the  con- 
tract for  the  construction  of  the  Coldriver 
route  of  the  improved  highway  over  Hoosac 
Mountain  to  Michael  L.  Camarco  of  Lee, 
Mass.,  at  $153,715.  The  Commission  is  con- 
sidering the  proposed  bridge  for  the  new 
route  over  the  Boston  &  Maine  railroad  at  the 
present  Charleniont  grade  crossing. 

Michigan. 

©Andrew  Gecck,  it  is  reported,  has  been 
given  a  contract  by  the  City  Council  of  Owos- 
so,  Mich.,  for  the  repaving  of  West  Main 
St.,  between  the  bridge  and  the  Michigan 
Central  track,  as  far  as  the  appropriation, 
$13,000,  will  go. 

'  ®The  Board  of  Portage  Township,  Hough- 
ton County,  Mich.,  has  awarded  the  contract 
for  the  building  of  the  Houghton-Otter  Lake 
highway  for  that  township  to  Thomas  Dra- 
peau  of  Laurium.  Mich.,  at  $21,370.  Other 
bidders  were  Hildebrand  &  Marcotte,  $23,- 
AlH.  and  Stoyle  &  Michaels,  $24,830.  Houghton 
is  the   county  seat. 

It  is  reported  that  the  citizens  of  Iron- 
wood  Township,  Gogebic  County,  Mich.,  on 
Sept.  12  voted  to  bond  in  the  sum  of  $40,000 
for  the  improvement  and  extension  of  the 
highway  system.  Plans  are  to  be  perfected 
this  winter  for  work  on  the  highways  during 
the  summer  of  1913.  Bessemer  is  the  county 
seat. 

The  City  Council  of  Kalamazoo,  Mich.,  has 
taken  steps  toward  the  resurfacing  of  the 
bitulithic   pavement   on   West    Main   St. 

Minnesota. 

®Bert  Norby  of  Thief  River  l-'alls,  .Minn., 
has  been  awarded  the  contract  by  the  County 
Commissioners  at  that  city,  A.  H.  Fasfel, 
auditor,  for  digging  and  constructing  State 
Rural  Highway  No.  1,  estimated  to  cost 
$28,758,  and  inchuling  90,644  cu.  yds.  of  earth 
to  be  removed  and  deposited,  12,000  cu.  yds. 
of  gravel  to  be  hauled  and  deposited,  420  lin. 
ft.  of  steel  culverts  from  15  ins.  to  48  ins.  in 
diameter,  and  other  work  incident  thereto. 
The  contract  price  is  $0.19  1/3  per  cu.  yd. 
Bids  Were  opened  Sept.  5. 

Tlie  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  rejected  all  bids  lor  the  paving 
of  Sixth  St.,  from  Sibley  to  Rosabel  Sts.. 
and  reconunended  that  the  city  do  the  work 
itself.  The  City  Engineer  reported  the  city 
could  lay  the  proposed  creosote  block  pave- 
ment cheai)er  than  it  could  be  laid  by  con- 
tract. 

Mississippi. 

^Bids  will  be  recei\i(l  until  8  p.  ni..  Sept. 
24  (readvertisement),  by  C.  W.  O'Leary,  City 
Clerk,  Meridian,  Miss.,  for  paving,  grading, 
curbing,  and  furnishing  the  materials  therefor. 
The  character  of  materials  to  be  used  in  con- 
structing the  work  will  be  deterniinc<l  by  the 
Mayor  and  Boards  of  Councilmcn  and  Alder- 
men at  the  time  of  opening  bids  and  awarding 
contracts.  Bids  are  invited  on  bitulithic, 
sheet  asphalt,  vitrified  clay  or  .shale  blocks, 
novaculite  macadam,  gravel  macadam,  dolar- 
way  and  warrenite.  The  entire  work  consists 
of  appro.ximately  83,000  sq.  yds.  paving,  6,000 
cu.  yds.  grading,  22,000  lin.  ft.  concrete  or 
granite  curb,  5,000  sq.  yds.  concrete  or  brick 
gutter.  Each  bid  must  be  accompanied  by 
a  certified  check  .  for  $5,000.  Specifications 
and  blank  form  oi  proposals  may  be  had  of 
R.   T.   Myers,  City  Engineer.   Meridian.   Miss. 

®The  City  Council  of  Vicksburg.  Miss.,  has 
let  the  contract  for  the  paving  of  Baum  St. 
to  the  Southern  Paving  Co.  at  $2.20  per  sq. 
yd.,  for  brick.  The  company  bid  $2.75  on 
a.sphalt.  Work  is  to  be  completed  within  CO 
days. 

The  Board  of  Supervisors,  Natchez,  Miss., 
has  authorized  Federal  Good  Roads  Engineer 
Evans  to  engage  a  corps  of  assistants  to  go 
over  the  county  highways  and  make  the  nec- 
essary surveys,  preparatory  to  the  construc- 
tion of  improved  roadways. 

The  Board  of  Supervisors,  Pascagoula, 
Miss.,  has  sold  the  road  bonds  for  the   Sec- 


ond, Third  and  Fifth  Districts,  as  f dHows  : 
Separate  Road  District  No.  2,  $5,000,  Mayer. 
Dcppe  &  Walter  of  Cincinnati,  O. ;  Separate 
Road  District  No.  3,  $15,000,  and  Separate 
Road  District  No.  5,  $25,000,  to  Tillotson  & 
VValcott  &   Co.,  of  Cleveland,  O. 

The  Supervisors  of  Amite  County,  Miss., 
will  sell  bonds  Oct.  7  to  the  amount  of  $80,- 
000  for  good  roads  for  Supervisors'  District 
No.  3.     Liberty  is  the  county  seat. 

Missouri. 

•{•Bids  will  be  received  until  Oct.  10  by  the 
City  Council,  Fulton,  Mo.,  for  the  improving 
of  10th  St.  by  grading,  curbing  and  graveling. 
The  work  will  include  the  following  approxi- 
mate quantities :  1,500  cu.  yds.  of  excava- 
tion ;  3,356  lin.  ft.  of  6xl8-in.  concrete  curb ; 
5,900  sq.  yds.  of  gravel,  10  ins.  in  thickness; 
5,900  gals,  road  oil.  P.  D.  Thurmond  is  City 
Engineer. 

®P.  J.  McNeniey  of  Carthage,  Mo.,  was 
recently  awarded  a  contract  at  Poteau,  Okla., 
for  the  construction  of  asphaltic  concrete 
pavement  at  about  $65,000. 

©Contracts  for  street  and  alley  improve- 
ment and  street  reconstruction,  costing  about 
$200,000,  were  awarded  by  the  Board  of  Pub- 
lic Improvements  of  St.  Louis,  Mo.,  as  fol- 
lows :  Brick — Improving  A;laska  between 
Bates  and  Itaska,  Eyermann  Construction 
Co.,  $21,614;  reconstructing  Ninth  from  Bar- 
ton to  Park,  Skrainka  Construction  Co., 
$36,452 ;  improving  Margarctta  between  Tay- 
lor, running  south  of  Margaretla  and  Cora, 
Skrainka  Construction  Co.,  $6,182.  Asphalt- 
Improving  Terry  between  Norwood  and  Un- 
ion, Trinidad  Asphalt  Manufacturing  Co., 
$12,913;  Terry  between  Kingshighway  and 
Norwood,  Trinidad  .Asphalt  Manufacturing 
Co.,  $5,470;  Norwood  between  Maffitt  and  St. 
Louis,  Trinidad  .Asphalt  Manufacturing  Co.. 
$6,594.  Telford — Improving  Minnesota  be- 
tween Haven  and  Bates,  Eyermann  Construc- 
tion Co.,  $23,809 ;  .\rkansas  between  Wyoming 
and  ."Krsenal,  Ruecking  Construction  Co.,  $7,- 
410.  Wood — Improving  Fair  between  Natural 
Bridge  and  Kossuth,  Perkinson  Bros.  Con- 
struction Co.,  $17,330 ;  reconstructing  Olive 
from  Twelfth  to  Fourteenth,  Eyermann  Con- 
struction Co.,  $6,094.  Improving  Alleys — In 
city  block  2,730  from  Neosho  to  Osceola  and 
between  Tennessee  and  Grand.  Eyermann 
Construction  Co.,  $3,261;  in  city  block  1,552 
north  from  Salena  to  Wisconsin  and  between 
Broadway  and  President,  Eyermann  Con- 
struction Co.,  $766 ;  in  city  block  2,745  between 
Itasca,  Neosho,  Michigan  and  Compton,  Ey- 
ermann Construction  Co..  $?,316 ;  in  city  block 
1.468  from  Juniata  to  east  and  west  alley  in 
block  and  l)etween  Michigan  and  Compton, 
Eyermann  Construction  Co.,  $2,148;  in  city 
block  1,596  from  I'airview  to  McDonald  and 
between  Grand  and  Grace,  William  R.  Bush 
Construction  Co.,  $1,589;  in  city  block  5,193 
from  Warne  to  Clay  and  between  Lexington 
and  Palm.  Frank  .\.  Stiers,  $1,657 ;  in  citv 
block  5,093  from  Oak  Hill  to  Bent  and  be- 
tween Hartford  and  Arsenal,  Skrainka  Con- 
struction Co.,  $2,292;  in  city  block  4,49Lt. 
from  Euclid  to  King's  Highway  and  between 
Wabada  and  Spalding.  Frank  A.  Stiers,  $2,- 
530 ;  in  city  block  3,963  from  Sarash  to  Boyle 
and  between  Gratiot  and  Sarpy.  Skrainka 
Construction  Co..  $4,240;  in  city  block  1.425 
north  between  Gravois.  Pestalozzi,  Magnolia, 
California  and  Oregon.  Skrainka  Construction 
Co..  $2,050;  in  city  block  1,469  between  Gra- 
vois, Juniata,  Arsenal,  Minnesota  and  Michi- 
gan, Skrainka  Construction  Co.,  $2,869 ;  in 
city  block  3,-547  between  Alice.  Adelaide, 
Florissant,  Carter  and  Rosalie,  H.  Redemeyer, 
$3,150;  in  city  block  4,996  from  Hamilton  to 
Hodiamont  and  between  North  Market  and 
Highland,  Frank  A.  Stiers,  $2,578;  in  city 
block  2,401  from  Newhouse  to  Angelica  and 
between  Twenty-second  and  Twenty-third, 
Skrainka  Construction  Co.,  $1,460;  in  city 
block  2.4110  from  Newhouse  to  Angelica  and 
between  Twenty-third  and  Twenty-fifth, 
Skrainka  Construction  Co..  $1,411;  m  city 
block  1,3.53  from  Ohio  to  California  and  be- 
tween   Accomac    and    Ann,    Eyermann    Con- 


struction Co.,  $1,980;  in  city  block  2,625  be- 
tween Meramec,  Gasconade.  California  and 
Oregon,  Eyermann  Conslruction  Co..  $2,987; 
in  city  block  5,508  from  Laurel  wcslwardly 
for  a  distance  of  about  1.168  ft.  and  between 
Berlin  and  Waterman,  Harry  F.  Hcman,  $:i,- 
624 ;  in  city  block  1,626  between  Keokuk. 
Chippewa,  Minnesota  and  Micliigan,  Eyer- 
mann Construction  Co.,  $3,395;  in  city  block 
2.'!96  between  Natural  Bridge,  Parnell,  Brem- 
en and  Glasgow,  Perkmson  Bros.  Construc- 
tion Co.,  $2,114;  in  city  block  3,773  between 
Vernon,  Page  and  Walton,  Skrainka  Con- 
struction Co.,  $3,549. 

The  City  Council  of  Carthage,  Mo.,  has  i--t 
a  contract  to  the  Boyd  Construction  Co.  for 
the  paving  of  West  Third  St.  and  North 
Grant  St.  at  $1.72  sq.  yd.  The  pavement  is  to 
be  of  the  same  character  as  that  on  the  pub- 
lic square. 

Commissioners  have  been  appointed  by  the 
County  Court,  Springfield,  Mo.,  to  view  the 
proposed  route  of  a  road  a  mile  in  length  in 
Section   20,   Township   30.   Range  23. 

The  City  Council  of  Hannibal,  Mo.,  has 
passed  a  resolution  providing  for  the  paving 
of  Section  St.  with  concrete  from  Bird  St. 
to  Paris  Ave.,  a  distance  of  five  blocks. 

Nebraska. 

©William  Kelly  \-  C.>.  ni  Grand  Island, 
Nebr.,  secured  the  contract  from  the  City 
Council  of  that  city  for  the  installation  of  the 
paving  in  Districts  No.  7  and  8  at  $1.91  per 
sq.  yd.,  and  $0.29  per  ft.,  Purington  brick  to 
be  used.  Other  bidders  were  M.  Ford  Paving 
Co.,  E.  R.  Bing.  W.  S.  King,  Abel  &  Roberts, 
Prince  &  Walker. 

®The  City  Council  of  Fremont,  Nebr.,  has 
let  a  contract  to  the  McLaughlin  Sons  Pav- 
ing Co.  of  Red  Oak,  la.,  for  the  construction 
of  a  brick  pavement  on  Military  Ave.  with 
asphalt  filler  at  $2.09  per  sq.  yd.  Purington 
brick  will  be  used.  The  M.  Ford  Paving  Co. 
of  Omaha.  Nebr.,  bid  $1.93  on  the  work,  using 
Purington    brick    with    sand    filler. 

The  Board  of  Supervisors  of  Hall  Coun- 
ty, Grand  Island.  Xehr..  rejected  the  bids  re- 
cei\'ed  for  the  construction  of  the  road  west 
of  Wood  River,  through  Jackson  Township 
for  the  reason  that  thev  were  considered  too 
high.     The  road  will  cost  about  $2,000. 

New  Jersey. 

•|«Bids  will  be  received  until  2  p.  m..  Sppt. 
19,  by  Township  Committee,  Landis  Town- 
ship, at  the  city  hall.  Vineland.  N.  J.,  for  the 
permanent  constructicm  of  the  road  known  as 
Landis  .\\e.  from  the  borough  or  township 
line  to  Spring  Road,  a  distance  of  7,700  ft.,  34 
ft.  wide,  with  a  broken  stone  macadam  road 
with  bituminous  cement  dressing.  Bidders 
are  invited  to  submit  proposals  on  the  follow- 
ing types  of  construction :  A — Macadam  with 
bituminous  dressing  on  macadam  foundation ; 
B — Macadam  with  bituminous  dressing  on 
gravel  foundation.  The  work  is  to  be  done 
strictly  in  accordance  with  the  survey,  plans, 
j)rofile,  cross  sections,  and  specifications  now 
on  file  at  the  office  of  the  State  Commissioner 
of  Public  Roads  at  Trenton,  N.  J.,  or  at  the 
office  of  Clerk  of  Township  Committee,  Vine- 
land,  N.  J.,  and  at  the  office  of  W.  W. 
Young,  consulting  engineer,  Philadelphia.  New 
York,  and  Bordentown.  N.  J.,  at  which  places 
the  same  may  be  examined.  Each  bid  must 
be  accompanied  by  a  certified  check  in  the 
sum  of  $1,000,  payable  to  the  Landis  Town- 
ship Committee,  Vineland,  N.  J. 

®Van  Keuren  &  Son  of  Jersey  City,  N.  J., 
have  been  awarded  the  contract  by  the  Board 
of  Street  and  Water  Commissioners  of  that 
city,  Edward  B.  See.  for  the  improvement  of 
Union  St.,  between  West  Side  .\ve.  and  Mal- 
lory  Ave.,  at  85  9/10  per  cent.  Bids  were 
opened  Sept.  3. 

®Fisher  &  Son  of  Clayton,  N.  J.,  have  been 
awarded  the  contract  by  the  Town  of  Somers 
Point.  N.  J.,  for  street  improvements  at  $20.- 
210,  for  which  bids  were  opened  Sept.  2  by  the 
City  Clerk.  The  work  includes  New  Jersey 
Ave.  excavation  and  preparation  of  sub-foun- 
dation. 2,970  cu.  yds. :  compacted  gravel,  1.230 
cu.    yds.      New    York     Ave.,     excavation    and 


•J*  indicates  work  nOw  open  for  bids.    ®  indicates  a  contract  let  recently. 
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lireparatioii  of  sub-foiiiulatiun,  7,o3t)  cu.  yds.; 
compacted  gravel,  .'3,2.50  cu.  yds.  Bay  Ave., 
excavation  and  preparation  of  sub-founda- 
tion, including  sod  banks,  14,970  cu.  yds.; 
compacted  gravel,  4,011  cu.  yds.  E.  U.  Right- 
mire,  Atlantic  City,   N.  J.,  is   Engineer. 

New  York. 

•J*Bids  will  be  received  until  1  a.  m.,  Sept. 
21,  by  Department  of  Public  Works,  Buffalo, 
N.  Y.,  for  street  improvement.  A  separate 
proposal  must  be  made  for  the  work  and  sup- 
plies included  in  each  descriptive  paragraph 
following.  For  grading  full  width  and  to  es- 
tablished grade.  Hazel  St.  between  Bailey 
,\ve.  and  Rapin  St.  For  grading  full  width 
and  to  established  grade.  Moselle  St.  between 
Northland  and  Delavan  Ave.  For  grading 
full  width  and  to  established  grade,  Willett 
St.  between  Clinton  and  Griswold  Sts.  For 
grading  full  width  Sunnyside  Ave.  between 
Hertel  and  Holmes  Aves.  For  surfacing  with 
crushed  stone,  and  filling  Colvin  St.  between 
.\mherst  St.  and  Hertel  Ave.,  excepting  space 
occupied  by  Subway  under  N.  Y.  C.  &  H.  R. 
K.  R.  tracks,  F\ir  grading  roadways  and  side- 
walks, opening  gutters,  rounding  roadways 
and  surfacing  with  cinders  or  other  hard  ma- 
terial, unpaved  streets  to  such  extent,  in 
such  amounts,  and  at  such  times  as  may  be  di- 
rected by  the  Deputy  Engineer  Commissioner, 
from  the  date  of  execution  of  contract  to  July 
1st,  1913.     I-'rancis  G.  Ward  is  Commissioner. 

The  Common  Council  of  .\uburn,  N.  Y.. 
has  ordered  the  widening  of  Orchard  Ave. 
under  the  direction  of  the  Superintendent  of 
Public  Works. 

The  Board  of  Supervisors,  Spracuse,  N.  Y., 
has  appropriated  $5,000  for  good  road  work 
on  the  Cicero  plank  road.  The  county  road 
is  to  be  extended  from  Cicero  Center  to 
Bridgeport  and  South  Bay  to  connect  with 
the    Lake    Shore    road    Iniilt   by    the    state. 

North  Dakota. 

®James  Kennedy  of  Fargo,  N.  Dak.,  has 
been  awarded  the  contract  by  that  city,  A.  R. 
Watkins,  city  auditor,  for  the  paving  and 
curbing  of  Seventh  Ave.  south  from  a  line  800 
ft.  east  of  the  east  line  of  Fourth  St.  south  to 
a  line  1,000  ft.  east  of  the  east  line  of  Fourth 
St.  south,  in  paving  district  No,  3,  with  bi- 
tulithic,  liituminous  concrete,  Blome  concrete 
and  vitrified  brick,  upon  a  concrete  founda- 
tion. The  contract  price  is  $1.90  per  sq.  yd. 
Bids  were  opened  Sept.  9. 

Ohio. 

^Bids  will  be  received  until  Sept.  2-5  (re- 
advertisement)  by  G.  H.  Lewis,  Director  of 
Public  Service,  Elyria,  O.,  for  the  construc- 
tion of  brick  pavement  on  West  River  St. 
and  Woodford  Ave. 

•I'Bids  will  be  received  until  Oct.  7  by  Board 
of  County  Commissioners,  London,  O.,  for  the 
labor  of  grading,  furnishing  material  for,  and 
graveling  the  Alkire  hill,  east  of  Mt.  Ster- 
ling, in  Pleasant  Township.  Plans,  specifica- 
tions and  estimate  of  quantities  are  on  file 
at  the  County  Surveyor's  office  in  London, 
O.,  and  are  open  to  inspection  during  busi- 
ness hours.  Each  bidder  must  deposit  with 
his  bid  cash  or  a  certified  check  for  the  sum 
of  $200.  H.  L.  McCafferty  is  County  Sur- 
veyor. 

•I'Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus. 
O.,  until  2  p.  m.,  Sept.  20,  1912,  for  grading 
and  paving  with  a  waterbound  macadam  the 
Selina  road.  State  Highway  "C,"  Pet.  No.  461. 
in  Springfield  Twp.,  Clark  County.  Length, 
•"i,2S0  ft.,  or  1.00  miles.  Width  of  pavement, 
in  ft.  Estimated  cost  of  construction,  $."1,- 
!Mi7.39.  A  draft  or  certified  check  for  $300.00 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
■-,nd  all  bids.  James  R.  Marker  is  State  High- 
way Commissioner. 


•|»Bid--  wdl  l)e  received  at  tlie  office  of  the 
.State  Highway  Commissioner  at  Columbus, 
(.).,  until  2  p.  m.,  Sept.  20,  1912,  for  grading 
and  paving  with  waterbound  macadam.  Sec. 
No.  1,  the  Marysville  and  Marion  road.  State 
Highway  "A,"  Pet.  No.  C25  in  Clairb(jurn 
Twp.,  Union  County.  Length,  12,730  ft.,  or 
2.41  miles.  Width  of  pavement,  16  ft.  listi- 
mated  cost  of  construction,  $11,978.02.  A  draft 
or  certified  check  for  $300.00  shall  be  depos- 
ited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price.  Date  set  for  com- 
pletion, August  1,  1913.  Plans  and  specifi- 
cations are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker  is  State  Highway  Commis- 
sioner. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
9,  by  Board  of  Cuyahoga  Comity  Commis- 
sioners, Cleveland,  O.,  for  the  improvement 
of  Warren  Munn  and  Triskitt  Road  from 
Fisher  Road  to  its  intersection  with  Lorain 
Road  in  West  Park  Township.  Specifications 
may  be  obtained  of  Frank  R.  Lander,  County 
Surveyor.     J.    F.   Goldenbogen   is   Clerk. 

4*Bids  will  be  received  at  the  office  of  the 
.State  Highway  Commissioner  at  Columbus. 
Ohio,  until  2  p.  m.,  Oct.  11,  for  grading  and 
paving  with  a  bituminous  surface  treated  con- 
crete and  brick  pavement  for  medium  traffic 
the  Ashland  and  New  London  road.  State 
Highway  "  F  "  Pet.  No.  339.  in  Ruggles  Twp., 
.\shland  County.  Length,  13,265  ft.,  or  2.51 
miles.  Width  of  pavement,  14  ft.  Estimated 
cost  of  construction,  $25,818.  .-\  draft  or  cer- 
tified check  for  $300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
August  1,  1913.  Plans  and  specifications  are 
on  file  in  the  office  of  the  County  Commis- 
sioners and  the  State  Highway  Department. 
The  State  Highway  Commissioner  reserves 
the  right  to  reject  any  and  all  bids.  James  R. 
Marker  is   State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  'm.,  Sept.  20,  1912,  for  grading 
and  paving  with  a  waterbound  macadam  Sec. 
No.  2,  the  Medina  Wooster  road.  State 
Highway  "B,"  Pet.  No.  547  in  Guilford  Twp., 
Medina  County.  Length,  5,545  ft.  or  1.05 
miles ;  width  of  pavement,  10  ft.  Estimated 
cost  of  construction.  $6,466.  A  draft  or  certi- 
fied check  for  $^300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  comple- 
tion, Aug.  1,  1913.  Plans  and  specifications 
missioners  and  the  State  Highway  Department. 
The  State  Highway  Commissioner  reserves 
the  right  to  reject  any  and  all  bids.  James  R. 
Marker  is   State   Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  'm.,  Sept.  20,  1912,  for  grading 
and  paving  with  a  bituminous  surface  treated 
concrete  pavement,  the  Geneva  road.  State 
Highway  "F,"  Pet.  No.  .504.  in  Geneva  Twp., 
."Ksbtabula  County.  Length,  5,280  ft.  or  1.00 
miles;  width,  of  pavement,  16  ft.  Estimated 
cost  of  construction,  $9,747.  ,\  draft  or  certi- 
fied check  for  $.300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  etpial  to 
the  contract  price.  Date  set  for  completion, 
.\ug.  1.  1913.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  tlighway  Commissioner  reserves  the 
right  to  reject  anv  and  all  bids.  James  R. 
Marker  is  State  Highway  Commissioner. 

•J«Bids-will  be  received  at  the  office  of  the 
State  Highwav  Commissioner,  at  Columbus, 
O.,  until  "2  p.  'ni.,  Sept.  20,  1912,  for  grading 
and  paving  with  a  waterbound  macadam 
having  a  bituminous  surface  treatment,  the 
Columbus  road.  State  Highway  "O,"  Pet.  No. 
60fi,  in  Perkins  Twp.,  Erie  County.  Length, 
5,300    ft.    or    1.00    miles;    width    of   pavement. 


I-  fl.  Estimated  cost  of  construction,  $4,580. 
.\  draft  or  certified  check  for  $300  shall  be 
deposited  with  each  bid.  The  successful  bid- 
der will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion,  Nov.  15,  1912.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker  is  State  High- 
way   Commissioner. 

4«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  m.,  Sept.  20,  1912,  for  grading 
and  paving  with  a  waterbound  macadam 
the  Belfast  Fairfax  road,  State  Highway  "O," 
Pet.  No.  455,  in  Jackson  Twp.,  Highland 
County.  Length,  7,920  ft.  or  1.50  miles;  width 
of  pavement,  10  ft.  Estimated  cost  of  con- 
struction, $6,785.  .A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid. 
The  successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  .\ug.  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker  is 
State    Highway    Commissioner. 

^Bids  will  be  received  until  11  a.  m..  Oct. 
5.  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  furnishing  mate- 
rial for  the  repair  of  the  Lorain  road.  J.  F. 
Goldenbogen  is  Clerk  of  the  Board. 

®Matt  Mulligan  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service  of 
Ironton,  O.,  for  the  paving  of  two  blocks  on 
Lawrence  St.  and  one  block  on  Fifth  St.  with 
vitrified  brick  on  a  furnace  cinder  foundation 
and  sand  filler.    Bids  were  opened  Sept.  11. 

®J.  M.  Snouffer,  96  W.  Oakland  Ave.,  Co- 
lumbus, O.,  has  been  awarded  the  contract  by 
John  Scott,  Clerk  of  Joint  Branch,  at  the 
office  of  County  Commissioners,  Columbus, 
for  grading,  draining  and  macadamizing  the 
Post  Road,  beginning  at  the  east  end  of  the 
iron  bridge  over  Darby  Creek,  at  $38,000. 
The  road  is  eight  miles  long.  Bids  were 
opened  Sept.  7. 

®Garrigan  Bros.  Co.  of  Toledo,  O.,  has 
been  awarded  the  contract  by  the  Lucas 
County  Commissioners,  C.  J.  Sanzenbacher, 
auditor,  Toledo,  for  labor  and  materials  for 
the  repair  of  the  following  roads,  bids  opened 
Sept.  4 :  Jerusalem  stone  road  No.  40,  be- 
tween Wards  Canal  and  Bono  line  between 
the  north  quarter  corner  of  section  12,  T.  10 
S.,  R.  9  E..  and  the  northwest  corner  of  the 
northeast  quarter  of  section  8,  T.  10  S.,  R.  10 
E.,  Jerusalem  Township,  Res.  No.  468:  Ore- 
gon stone  and  gravel  road  No.  1  (Bay  Shore 
road),  lying  between  the  north  end  of  Oregon 
stone  and  gravel  road  No.  2,  near  Presque 
Isle,  and  the  east  quarter  corner  of  section  W, 
T.  9  S.,  R.  9  E.,  Oregon  Township,  Res.  No. 
470 ;  Oregon  and  Jerusalem  townships  stone 
and  gravel  road  No.  1  (Cedar  Point  exten- 
sion), lying  between  the  west  quarter  corner 
of  section  30  and  east  quarter  corner  of  sec- 
tion 28,  T.  9  S..  R.  9  E.,  Oregon  and  Jerusa- 
lem townships.  Res.  No.  469. 

®Schwart  &  Son  of  Chillicothc,  C,  have 
lieen  awarded  the  contract  by  the  Ross  Coun- 
ty Commissioners,  Chillicothe,  Robert  D. 
.\lexander,  auditor,  for  the  iniprovenient  of 
the  Owl  Creek  road  at  $1,000.  Bids  were 
opened   Sept.  9. 

®The  Modern  Construction  Co..  of  HeUe- 
vue,  O.,  is  reported  to  have  been  awarded- 
the  contract  by  the  Department  of  Public 
Service  of  Fremont,  O.,  for  the  paving  o£ 
Rawson  Ave.  The  work  includes  8.200  cu. 
vds.  of  grading,  12,.300  .sq.  yds.  of  brick  pav- 
ing. 8,100  lin.  ft.  of  curbing,  172  ft.  of  18-iii. 
sewer,  1.03O  ft.  of  15-in.  sewer,  manholes, 
catch  basins,  inlets,  etc.  Bonds  to  the  amount 
of  $30,000  have  been  sold  for  the  improve- 
ment. 

®.\.  J.  Biehm  of  Cincinnati.  O.,  has  been 
aw.irded  the  contract  by  the  Department  of 
Pidilic   Service  of  that  city   for  the  improve- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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mt'iil  ol  street  mtersectioiis  in  connection 
with  the  Gilbert  Ave.  viaduct  and  paving  of 
viaduct  with  wood  block,  at  $47,791.  The 
work  includes  the  following:  Sl?5  sq.  yds. 
asphalt,  500  sq.  yds.  of  boulder  repaying,  3,500 
sq.  yds.  of  wood  block  paving,  (i,900  sq.  yds. 
of  concrete  1-3-0,  1,400  cu.  yds.  ot  grading, 
2,fi00  cu.  yds.  of  cement  sidewalks,  7,000 
sq.  yds.  of  waterproofing,  1,600  lin.  ft.  of 
curbs  reset  and  redressed.  3,600  sq.  yds.  of 
granite  paving  and  1,300  lin.  ft.  of  granite 
curb.    Bids  were  opened  Aug.  30. 

©Service  Director  Price  of  Columbus,  O., 
has  awarded  to  the  Andrews  Asphalt  Paving 
Co.  the  contract  for  paving  Harris  Ave.,  Rich- 
ardson and  Burgess  Sts.  The  Geigle-Garnes 
Co.  secured  the  contract  for  paving  Shultz 
St.  and  the  allev  south  of  Broad  St.  and 
Bank  St. 

®The  Jackson  County  Commissioners,  Jack- 
son, O.,  have  awarded  the  contract  for  grad- 
ing and  paving  with  a  waterbound  macadam 
the  Jackson  and  Piketon  road,  State  Highway 
"B,"  Petition  No.  5(11,  in  Liberty  Township, 
to  W.  J.  Kuhner  of  Wellston,  ().,  at  $5,480. 
The  road  is  11,871  ft.  long  and  10  ft.  wide. 
Bids  were  opened  .■\ug.  31. 

®The  Jackson  County  Commissioners,  Jack- 
son, O.,  have  awarded  the  contract  for  grad- 
ing and  paving  with  a  waterbound  macadam 
the  Jackson-Centerville  roa<l.  State  Highway 
".■\,"  Petition  No.  5(i0,  in  Lick  Townsjiip.  to 
Keller  &  Lungsford  of  Pedro,  O.,  at  $;),100. 
The  road  is  4.665  ft.  long  and  10  ft.  wide. 
Bids    were    opened    Aug.    31. 

®The  Marion  County  Conmiissioners,  Ma- 
rion, ().,  have  awarded  the  contract  for  grad- 
ing and  paving  with  bituminous  bonded 
macadam,  the  LIppcr  Sandusky  road.  State 
Highway  "A,"  Petition  No.  57'J,  in  Grand 
Prairie  Township,  to  Jardine  Brewer  &  Tom- 
linton  of  Chillicothe,  O.,  at  $11,519.  The 
road  is  5,760  ft.  long  and  10  ft.  wide.  Bids 
were  opened  Aug.  29. 

®The  Jackson  County  Commissioners,  Jack- 
son, ().,  have  awarded  the  contract  for  grad- 
ing and  paving  with  a  waterbound  macadam 
the  Jackson  and  Maybee  road.  State  lligli- 
way,  "C,"  Petition  No.  562,  in  Franklin,  Jeffer- 
son and  Hamilton  Townships,  to  H.  E.  Hunt 
of  Jackson,  O.,  at  $4,965.  The  road  is  7,235 
ft.  long  and  10  ft.  wide.  Bids  were  opened 
Aug.  31. 

®The  Jackson  County  Commissioners,  Jack- 
son, O.,  have  awarded  the  contract  for  grad- 
ing and  paving  with  a  waterbound  macadam 
the  Jackson  and  Chillicothe  road.  State  High- 
way "E,"  Petition  No.  564,  in  Liberty  Town- 
ship, to  J.  P.  Long  of  Centerburg,  O.,  at  $3.- 
862.  The  road  is  5,985  ft.  long  and  10  ft. 
wide.     Bids  were  opened  Aug.   31. 

Following  bids  were  recei\''ed  by  the  City 
of  Lorain,  O.,  for  the  paving  of  East  29th  St.. 
from  Pearl  Ave.  to  Fulton  road :  Fulton  road 
from  East  28th  St.  to  East  29th  St.,  and  West 
27th  St.,  from  Broadway  to  Lexington  .\ve.. 
East  29th  St.  and  Fulton  road.  Sheet  asphalt — 
J.  M.  Uoyle,  Trinidad  and  California,  $31,702; 
Ohio  Engineering  Co.,  Obispo,  1%  in.,  $Sb,- 
274 ;  Ohio  Engineering  Co.,  Obispo,  2  in., 
$.36,964:  W.  S.  Pace,  California,  $35,734. 
Stone  filled  sheet  asphalt — Ohio  Engineering 
Co.,  Obispo,  2  in.,  $31,894;  W.  S.  Pace,  Cali- 
fornia, $.32,368.  Vitrified  brick—  \V.  S.  Pace, 
anv  brick,  $33,008;  Ohio  Engineering  Co., 
Metropolitan  or  Deckman-Duty,  $34,494.  As- 
phalt block — Asphalt  Block  Paving  Co..  2  in. 
block,  $37,9.33;  Asphalt  Block  Paving  Co.,  2% 
in.,  $39,623.  West  27th  St:  Stone  filled  sheet 
asphalt — Ohio  Engineering  Co..  Obispo,  $8,- 
189;  W.  S.  Pace,  California.  $8,096.  Vitrified 
brick— W.  S.  Pace,  any  brick,  $8,936;  Ohio 
Engineering  Co.,  Metropolitan  or  Deckman- 
Duty,  $8,731.  Sheet  asphalt— Ohio  Engineer- 
ing Co.,  Obispo,  1%  in..  $8,913;  Ohio  Engi- 
neering Co.,  Obispo,  2  in.,  $9,275 ;  W.  S.  Pace. 
California,  $9,203.  Asphalt  block— Asphalt 
Block  Pavement  Co.,  2  in.  block.  $9,497;  .\s- 
phalt  Block  Pavement  Co.,  2%  in.  block, 
$9,857. 

The  Columbiana  County  Commissioners. 
Li.sbon,  O.,  rejected  all  bids  received  Sept.  9 
for  the  grading  and  paving  with  brick  a  niilc 


of  road  in  Yellow  Creek  township,  Wellsville, 
(-)..  because  they  were  considered  too  high. 
The  work  will  be  readvertised.  J.  N.  George, 
East  Liverpool,  is  county  engineer. 

The  Newton  Township  Trustees,  J.  B. 
Beard,  clerk,  Newton  b'alls,  ().,  awarded  the 
following  contracts  for  furnishing  the  neces- 
sary labor  and  materials  for  grading,  mac- 
adamizing or  graveling,  draining,  culverting 
or  bridging  the  following  named  roads :  The 
Fast  River  Road  to  the  distance  of  16,593  ft., 
Kennedy  &  Warner,  Medina,  O.,  at  $17,832; 
the  Kale  Creek  Road  to  the  distance  of  5,315 
ft.,  and  the  West  River  Road  to  the  distance 
of  6,314  ft.,  J.  S.  Woodrow,  Warren,  O., 
$11,918.  The  16,593  ft.  road  is  to  be  water 
bound  slag,  while  the  other  two  will  be  slag 
base  with  Glutrin  top  treatment.  Bids  were 
opened  Sept.  5. 

The  contract  for  the  grading  and  paving 
with  bituminatcd  concrete  the  state  road. 
-State  Highway  "C,"  Petition  No.  607,  in  Flor- 
ence Township,  for  which  bids  were  opened 
Aug.  29,  by  the  Erie  County  Commissioners, 
Sandusky,  O.,  has  not  been  awarded.  The 
road  is  5..300  ft.  long  and  10  ft.  wide. 

Following  bids  wcrv-  received  by  the  city  of 
Sebring.  O.,  for  the  paving  of  Upper  1.5th  St. 
to  Michigan  Ave,  and  Ohio  Ave.  east  to  12th 
.St.,  the  same  being  considered  high,  and  may 
be  rejected:  Ohio  Ave.— R.  J.  Hahn.  $15,024"; 
G.  B.  Patterson,  $17,0.33;  Wm.  Lane,  irregular, 
and  Herring  &  Son..  $16,146.  1.5th  St.— Hahn. 
$10,230;  Patterson,  $11,496;  M.  Lane,  $11,277, 
and  Herring  &  Son,  $10,329. 

Oklahoma. 

®The  city  of  Stillwater,  Okla..  on  Sept.  9 
let  the  contract  for  the  paving  of  District  No. 
4  to  the  RadclifTe-Dudley  Construction  Co.  of 
Nowata,  Okla.  This  district  comprises  Sev- 
enth St..  Main  to  Duck  St. ;  Third  to  Eighth ; 
Third  St..  Duck  to  Knoblock:  Knoblock. 
Third  to  the  .\.  &  M.  College.  The  contract 
lirice  is  $42,000.  Material  will  be  asphalt  con- 
crete, 19,000  sq.  yds.  Other  bidder  was  Cleve- 
land Trinidad  Paving  Co.,  Cleveland,  O.  The 
llcnham  Engineering  Co.,  .'Xmcr.  Nat.  Bank 
I'Idg.,  Oklahoma  City,  Okla.,  is  consulting  en- 
gineer for  the  city. 

Pennsylvania. 

®Fred  B.  Gernerd  :.r,d  (ieorge  E.  Boyle  of 
.Vlltntown,  Pa.,  who  recently  purchased  the 
Baldwin  tract  of  ground,  consisting  of  17 
acres,  in  the  Sixth  Ward,  have  awarded  a 
contract  for  almost  1.800  ft.  of  cement  pave- 
ment, curb  and  gutter  along  Fullerton  .-\ve., 
to   the   .Mlentown    Construction    Co. 

®The  City  Council  of  Houston.  Pa.,  has 
awarde<l  the  contract  for  paving  Pike  St.  to 
the  Prosser  Construction  Co.,  of  Carnegie, 
Pa.     The  work  is  to  be  completed  this  fall. 

®Thc  city  of  Philadelphia,  Pa.,  has  awarded 
a  contract  for  the  construction  of  a  new 
close-set  granite  block  traffic  roadway  in 
Broad  St.,  between  Cumberland  St.  and  I^- 
high  Ave.,  to  Joseph  McHugh.  A  contract 
was  also  awarded  to  the  Union  Paving  Co. 
for  asphalt  "patch  repairs"  on  non-traction 
streets,  amounting  to  $140,000.  The  total 
amount  of  asphalt  to  be  repaired  under  this 
contract  is  estimated  at  $100,000  sq.  yds.  Wm. 
Connell  is  Chief  of  the  Highway  Bureau. 

The  citizens  of  Pocono  Township,  accord- 
ing to  advices  from  Mt.  Pocono,  Pa.,  have 
asked  the  County  Court  for  a  new  road  from 
Henryville  to  Tannersville.  Viewers  will  re- 
port on  the  road  Sept.  23.  Stroudsburg  is 
the   county  seat   of   Monroe   County. 

The  City  Council  of  Lock  Haven,  Pa.,  has 
decided  to  pave  South  Fairview  St.,  this  sea- 
son, with  brick.  The  work  will  be  advertised 
at  once. 

South    Dakota. 

4*Bids  will  be  received  until  2  p.  in.,  Sept. 
24.  by  Julius  Engel,  County  Auditor.  Yankton, 
S.  Dak.,  for  grading  the  following  highways 
in  Yankton  County :  Starting  at  the  section 
corner  near  the  church  at  the  town  of  Mis- 
sion Hill  and  from  thence  shall  run  north 
along  the  township  line  for  a  distance  of  9 
miles   to   the  northwest  corner   of   section   18. 


township  95  north,  range  54  west;  total  yard- 
age, 12,710  cu.  yds.  Starting  at  a  point  1% 
miles  south  of  Volin  at  the  northeast  corner 
of  section  26,  and  from  thence  running  % 
miles  west;  total  yardage,  6,7.32  cu.  yds. 
Maps,  profiles  and  specifications  may  be  seen, 
and  bid  forms  obtained  at  the  office  of  the 
County  Auditor,  Yankton,  S.  Dak.  Each  pro- 
posal must  be  accompanied  by  a  certified 
check  to  the  amount  of  10  per  cent  of  the  con- 
tract price. 

Tennessee. 

•J«Bids  will  be  received  at  once  by  W.  H. 
Drane,  city  engineer.  Lebanon,  Tenn.,  for  the 
construction  of  approximately  11,000  sq.  yds 
of  plain  macadam  road  in  that  city. 

Following  bids  were  received  by  the  Board 
of  City  Commissioners  of  Memphis,  Tenn., 
Sept.  3,  for  street  improvements:  Resur- 
facing 2d  St.,  between  Poplar  and  Concord 
.Aves.,  including  drainage,  $11,205,  Roach  & 
Manigan,  Memphis;  Poplar  Ave.,  between 
Front  and  Manassas  Sts.,  resurfacing,  includ- 
ing drainage,  $20,849,  Roach  &  Manigan ; 
Vanoe  Ave.,  between  4th  and  East  Sts..  pav- 
ing, $24,128,  Meniphi>;  A.sphalt  &  Paving  Co. 

Texas. 

®The  City  Council  of  Houston,  Tex.,  has 
let  the  contracts  for  the  paving  of  German 
.St.,  between  the  International  and  Great 
Xorthern  R.  R.  tracks  and  Buffalo  St..  and 
1  )allas  .Vve.,  and  .San  belipe  St.,  between 
.Milan  and  Wilson  Sts.,  with  vitrified  brick  to 
Davis  Bros.  Each  pavement  is  to  be  paid 
on  a  5-in.  concrete  base  and  for  each  thor- 
oughfare the  city  will  furnish  the  brick  The 
work  on  German  St.  will  cost  $3,880,  while 
that  on  the  other  thoroughfares  will  cost 
$16,201. 

®The  Houston  Belt  &  Terminal  Co.,  Hous- 
ton, Tex.,  has  awarded  the  contract  for  the 
paving  of  its  teamways  around  the  freight 
terminal  in  Houston  with  creosoted  yellow 
pine  blocks  to  the  .\merican  Construction  Co. 
The  contract  calls  for  11,000  sq.  yds. 

The  Chamber  of  Commierce  of  Temple. 
Tex.,  has  outlined  a  plan  for  the  paving  of 
all  the  principal  residence  streets  of  the  city 
to  the  City  Council,  and  in  the  near  future  a 
bond  issue  amounting  to  $100,000  will  br 
asked. 

Utah. 

©McKay  &  Reed  of  Salt  Lake  City,  Itah, 
have  been  awarded  the  contract  for  the  con- 
struction of  sidewalk  extensions  N'os.  161  and 
162,  by  that  city,  at  $.5,402  and  $4,823  respec- 
li\ely.  Bids  were  opened  Sept.  5  by  Nolile 
Warrum,  city  recorder. 

Washington. 

®D.  H.  Traphagcn,  Lincoln  Hotel,  Seattle. 
Wash.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city  for  the 
construction  of  concrete  walks  on  Walnut 
Ave.,  et  al.,  at  $17,668. 

®P.  M.  &  J.  H.  Coyne  of  Port  I'ownseiKl. 
Wash.,  have  been  awarded  the  contract  by  the 
Jefferson  County  Commissioners,  Port  Town- 
send,  for  the  construction  of  permanent  high- 
way No.  1  at  $9,779.  Bids  were  opened 
Sent.  5. 

®.'\.  J.  Baumgartner  of  .Seattle,  Wash.,  has 
secured  a  contract  from  the  Board  of  Public 
Works,  Seattle,  for  the  construction  of  con- 
crete walks  on  46th  .\ve.  S,  et  al..  at  $11,164. 

®Mendenhall  &  Co..  Learj-  Bldg.,  Seattle, 
Wash.,  has  been  awarded  the  contract  for 
paving  in  Centralia,  Wash.,  at  $21,140.  Wash- 
ington  Portland  cement  will  be  used. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
paving  of  Charles  St..  et  al. ;  P.  T.  McHugh. 
$40,066;  F.  McLean,  $;=!8,604 ;  The  Barber  As- 
I)balt  Paving  Co.,  $.38,743,  and  the  Independ- 
ent .Asphalt  Paving  Co.,  Northern  Bank  Bldg., 
Seattle,  $37,808. 

The  King  County  Commissioners,  Seattle. 
Wash.,  have  decided  to  submit  a  bond  issue 
at  the  November  election  providing  $3,000,000 
to  build  trunk  highways,  including  the  coun- 
ty's portion  of  an  automobile  road  over  the 
Cascade    Mountains. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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West  Virginia. 

•J«I'>iils  will  be  received  until  noun,  Sept. 
Ill,  hy  city  of  McMechen,  W.  Va.,  for  paving 
ilth  St.  Plans  and  specifications  are  on  file 
with  C.  C.  Smith,  engineer.  Wheeling.  W.  Va. 

^Harrison  &  Dean  and  George  Hunt  of 
Huntington,  W.  Va.,  have  been  awarded  the 
contract  by  L.  A.  Pollock,  commissioner  of 
.streets.  Huntington,  for  grading,  paving  and 
curbing  three  alleys.  The  contract  prices  are 
$1.48  and  $l.(io'  respectively.  Bids  were 
opened  Sept.  0. 

®C.  Kennedy  has  been  awarded  the  con- 
tract by  the  city  of  Parkersl)urg,  W.  Va.,  for 
paving  the  following  streets:  Kith,  from  St. 
Marys  .\vc.  to  Latrobe  St..:  Green  St.,  from 
Fourth  St.  to  Fifth  St.:  and  F'ourth  St..  from 
St.  Cloud  alley  to  Green  St.  Bids  were 
opened  Sept.  .'i. 


Wisconsin. 

^Bids  will  be  received  until  Oct.  o,  by  C. 
V.  Kerch,  City  Engineer,  Janesville,  Wis.,  for 
the  construction  of  macadam  faced  gravel 
road  and  constructing  curbs  and  gutters  on 
South  3d  St.,  between  Jefferson  and  Garfield 
.\ves. 

•J*Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  County  Clerk,  Superior,  Wis.,  for  mak- 
ing tiie  fill  at  the  Middle  River  crossing  on  the 
Hawthorn  road,  between  sections  16  and  17- 
47-12.  Plans  and  specifications  are  on  file 
with  the  Clerk.  A  certified  check  for  5  per 
cent  of  the  amount  bid  must  be  submitted 
with  each  proposal.  C.  J.  Morisset  is  County 
Commissioner  of  Highways. 

^Bids  will  be  received  until  10  a.  m..  Sept. 
IS,  by  County  Clerk.  Superior.  Wis.,  for  im- 
proving the  Winneboujou  road  from  a  point 
near  the  X.  W.  corner  of  N.  E.  of  the  N.  E. 
of   Section   34-57-10   to  the   road    west   of   the 


Duluth,  South  Shore  &  Atlantic  R.  R.  Plans 
and  specifications  are  on  file  with  the  Clerk. 
C.  J.   Morisset  is  Commissioner  of  Highways. 

•J«Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  County  Clerk,  Superior,  Wis.,  for  im- 
proving the  Nebagamon  road  from  the  Haw- 
thorn road  to  east  of  Middle  River.  .\11  bids 
must  be  accompanied  by  a  certified  check  for 
•5  per  cent  of  the  amount  bid.  C.  J.  Morisset 
is  Commissioner  of  Highways. 

The  La  Crosse  Stone  Co.,  La  Crosse,  Wis., 
submitted  the  only  bid  to  the  City  Council  of 
that  city,  for  the  repairing  of  the  La  Crescent 
highway,  the  bid  being  about  $9,200.  The  con- 
tract  has   not   been   awarded. 

The  City  Council  of  Eau  Claire,  Wis.,  has 
|)assed  an  ordinance  providing  for  a  macadam 
pavement  on  Grand  Ave.,  east  from  S.  Far- 
well  St..  to  Doty  St.,  known  as  the  Grand 
.-\ve.  hill.  The  ordinance  also  provides  for 
brick  paving  lietween   the  street  car  tracks. 


B  R  I  D  G  E  S  —  S  T  E  E  L     AND      CONCRETE 


Alabama. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
28,  by  Board  of  Public  Works,  Tuscaloosa 
County,  Tuscaloosa,  .Ma.,  for  furnishing  and 
erecting  four  concrete  steel  bridges,  one  60  ft. 
long,  one  ")0  ft.  long  and  two  30  ft.  long.  .\ 
certified  clieck  for  $400  must  be  filed  with 
each  bid.  Each  of  the  above  structures  is  to 
have  concrete  abutments  and  floors.  Murk 
Finley  is  County  Engineer. 

®The  Southern  Bridge  Co..  Birmingham, 
Ala.,  has  been  awarded  the  contract  for  re- 
newing the  draw  span  on  the  bridge  over  the 
Sebastine  River  near  St.  .\ugustine,  Fla.,  for 
the  St.  Johns  Electric  Co.  The  new  span  will 
be  100  ft.  long  and  will  cost  $6,000. 

©Commissioners  of  Madison  County.  Hunts- 
ville,  Ala.,  have  awarded  the  contract  for  the 
construction  of  two  new  steel  bridges  to  the 
Converse  Bridge  Co.,  Chattanooga,  Tenn.  One 
structure  will  be  located  on  the  Athens  Pike 
over  the  Indian  Creek  and  the  other  on  the 
Curley  and  Little  Cove  Creek  over  the  Hur- 
ricane Creek. 

Arkansas. 

In  a  recent  issue  of  Engineerixg  .Knd  Cov- 
TK.\CTING  a  note  was  made  concerning  the  pro- 
posed bridge  over  the  .\rkansas  River  at  Pine 
Bluff,  Ark.,  for  which  the  Roemheld  Con- 
struction Co.  of  Chicago  was  awarded  the 
construction  contract.  This  bridge  was  de- 
signed by  the  Strauss  Bascule  Bridge  Co., 
Chicago, '  111.  Hedrick  &  Cochrane,  Kansas 
City,  Mo.,  are  Engineers  for  the  district. 
California. 

®The  City  Council  of  Oakland.  Cal.,  has 
awarded  the  contract  for  the  construction  of 
a  trestle  bridge  from  the  foot  of  14th  St.  to 
the  quay  wall  to  Mervy-Elwell  Co.,  at  $23,000. 

The  Board  of  Public  Works,  Los  Angeles, 
Cal.,  has  approved  plans  and  specifications  for 
renewing  the  floor  of  Ave.  43  bridge  over  the 
.\rroyo  Seco.  New  nlank  4  ins.  thick  will  be 
laid  and  the  deck  paved  with  asphalt. 

District  of  Columbia. 

Congress  has  authorized  the  Smithsonian 
Institution,  Washington,  D.  C,  to  construct 
a  rough  stone-faced  or  boulder  bridge  across 
Rock  Creek  to  replace  the  present  log  struc- 
ture, on  the  roadway  from  .\dams  Alill  Rd. 
entrance  to  the  National  Zoological  Park.  The 
sum  of  $20,000  has  been  appropriated  for  the 
improvement. 

Idaho. 

.\t  the  election,  mentioned  in  our  issue  of 
Sept.  4.  held  at  Lewiston,  Idaho,  it  was  voted 
to  construct  a  modern  free  steel  bridge  over 
the  Clearwater  River  at  Lewiston,  Idaho.  The 
cost  of  the  structure  will  be  $:i"i.OO(). 

Illinois. 

•{•Bids  will  be  received  up  to  2  p.  in..  Sept. 
25,   at    the    County    Clerk's    ofiicc,    Pokin.    III.. 


for  the  construction  of  two  reinforced  con- 
crete culverts  to  be  built  in  Elm  Grove  Town- 
ship. Tazewell  Countv.  Geo.  Young,  Town 
Clerk,  Pekin,  111.  Da'vis  &  Dillon  culverts- 
Spans,  8  and  6  ft. ;  roadways.  20  ft.  Estimated 
concrete,  69.6  cu.  yds. ;  reinforcing  steel,  6.308 
lbs.  Nearest  railroad  station,  Leslie,  3%-3 
miles.  Gravel  in  creek  bed,  V4-%  mile  at  25 
cts.  per  cu.  yd.  at  pit ;  quality  not  known. 
Present  bridges,  wood,  8  and  5-ft.  spans.  Low 
water  flow  dry ;  high  water  about  3  and  6  ft. 
deep.  Foundation  material,  clay.  These  are 
paved  box  culverts.  Excavaticjn  for  barrels 
to  go  about  1  ft.  and  end  walls  about  3  ft. 
below^  stream  bed.  Engineer's  estimate,  $725. 
Work  to  be  completed  on  or  before  Nov.  15, 
1012.  More  detailed  information  may  be  had 
by  an  e-xamination  of  the  plans  and  specifica- 
tions prepared  by  the  Illinois  Highway  Com- 
mission, which  may  be  seen  at  the  Town 
Clerk's  office  or  may  be  obtained  upon  appli- 
cation in  writing  from  the  Illinois  Highway 
Commission,  Springfield,  111. 

•I^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  III, 
until  11  a.  m.,  Sept.  24,  as  previously  noted, 
for  furnishing  the  labor,  materials,  etc.,  nec- 
essary to  construct  the  superstructure  of  a 
double  leaf  bascule  bridge  over  the  Calumet 
River  at  l)2d  St.  Itemized  bids  will  be  re- 
quired as  follows:  (A)  For  the  superstruc- 
ture complete,  together  with  steel  work  for 
substructure  according  to  plans  and  specifica- 
tions :  (B)  for  electric  solenoid  operated  post 
brakes  and  automatic  cutoffs  to  replace  hand- 
power  brakes  on  second  reduction  shafts;  (C) 
for  medium  or  soft  structural  steel  erected 
in  place  in  addition  to  that  shown  on  city 
plans  :  ( D )  for  iron  castings  erected  in  place 
in  addition  to  that  shown  on  city  plans:  (E) 
for  steel  castings  erected  in  place  in  addition 
to  that  shown  on  city  plans:  (F)  for  phos- 
phor-bronze erected  in  place  in  addition  to 
that  shown  on  city  plans;  (G)  for  metal  coun- 
terweight, cast  iron,  pig  iron  or  punchings 
erected  in  place  in  addition  to  amount  speci- 
fied. Cash  or  certified  check  for  $3,000  must 
accompany  proposal. 

•J^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago.  III. 
until  11  a.  m.,  Sept.  24.  as  previously  noted  in 
these  columns,  for  furnishing  and  delivering 
labor,  material,  etc.,  necessary  to  construct 
the  substructure  of  a  double  leaf  bascule 
bridge  over  the  Calumet  River  at  !)2d  St. 
Itemized  bids  are  solicited  as  follows:  (.\) 
For  furnishing  all  labor,  material,  appliances, 
etc.,  required  for  removing  all  obstructions 
interfering  with  the  construction  of  the  new 
suiierstructure,  such  as  remnants  of  timber 
;ipproachcs.  parts  of  docks,  the  timber,  brick 
.-md  stone  foundalion  of  the  old  bridge,  house, 
etc.:  (H)  for  building,  maintaining,  protect- 
ing and  remo\  ing  the  necessary  cofferdams: 
iC)     for   mi>cellaiieous   items   as    follows:    for 


building  and  removing  shed  for  storage  of 
cement,  for  temporary  telephone  service  dur- 
ing construction,  for  furnishing  on  two  sep- 
arate occasions  a  dock  scow  of  satisfactory 
length  and  supports  for  steel  tape  during  ac- 
curate measurements  across  river;  (D)  for 
each  cubic  yard  of  excavation  at  site  of  piers, 
tailpits  and  abutments,  quantity  assumer  6,200 
cu.  yds.;  (E)  for  oak  timber  used  for  con- 
struction dock  and  pier  protections  and  for 
permanent  sheetpiling  including  bolts,  nuts, 
washers,  etc..  quantity  assumed  32.000  ft.  B. 
M. :  (F)  for  pine  timber  used  for  construct- 
ing docks,  pier  protection,  etc.,  quantitv  as- 
sumed 16,000  ft.  B.  M. ;  (G)  for  furnishing 
and  driving  each  of  four  or  more  test  piles; 
(H)  for  oak  piles  furnished  and  delivered  at 
site  of  work,  quantity  assumed  10,000  lineal 
feet;  (I)  for  piles  of  Norway  pine,  tam- 
arack, cypress  or  other  approved  kind,  ex- 
cept oak.  delivered  at  site  of  work,  quantity 
assumed  48,000  lin.  ft. :  (  K)  for  driving  piles 
in  foundations,  piers,  pier  protections,  abut- 
ments, curb  walls  and  dock  lines  as  specified 
quantity  assumed  43,000  lin.  ft.;  (L)  for 
Portland  cement,  concrete  in  piers,  tailpits, 
curb  walls,  sewers,  sewer  outlets  and  abut- 
ments, quantity  assumed  4,500  cu.  yds.:  (M) 
for  Portland  cement  mortar  used  in  facing 
and  waterproof  courses  in  tailpits,  quantity 
assumed  460  cu.  yds.;  (N)  for  nibble  masonry 
in  retaining  walls  including  the  necessary  ex- 
cavation; (O)  for  filling  placed  in  approaches, 
quantity  assumed  11,800  cu.  yds.;  (P)  for 
slag  and  cinders  put  in  place  and  used  in 
macadamizing  approaches,  quantity  assumed 
1.670  cu.  yds.;  (Q)  for  crushed  limestone  and 
limestone  screenings  put  in  place  for  macad- 
amizing approaches,  quantity  assumed  570  cu. 
yds.;  (R)  for  re-inforcing  steel  bars  and  rods 
furnished  and  erected  in  place,  quantity  as- 
sumed 106,000  lbs.;  (S)  for  furnishing  and 
erecting  structural  steel,  quantity  assumed 
8,(M)0  lbs.:  (T)  for  handling  and  erecting  in 
place  structural  steel  for  contractor  for  su- 
perstructure as  shown  on  special  drawing. 
quantity  assumed  70,000  lbs.:  (V)  for  direct- 
ing and  extending  4  ft.  sewer,  brick  construc- 
tion, includin.g  excavation,  quantity  assumed 
40  ft.;  (V)  for  concrete  curb  buiit  in  place, 
including  blocking,  setting,  etc.,  quantity  as- 
sumed 1.400  lineal  feet;  (X)  for  gas  pipe 
railing  built  in  place  as  specified,  quantity  as- 
sumed 050  lin.  ft.  Cash  or  certified  check  for 
$3,000   must   accompany  proposal. 

4«Bids  for  furnishing  structural  steel  neces- 
sary to  construct  a  temporary  bridge  over  the 
north  branch  of  the  Chicago  River  at  Belmont 
.\ve.  were  opened  Sept.  1 1  by  L.  E.  McGann. 
Commissioner  of  Public  Works.  The  -Ameri- 
can Bridge  Co.,  72  W.  .'\danis  St.,  Chicago, 
submitted   a  bid  of  S;6,0(i,'<.  wliich  was  low. 

®George  .\.  Quinlan.  Chicago.  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  Knoop  bridge,  Peotone  and  Green  Garden 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Townships,  Will  County,  111.  The  contract 
price  was  $1,33.S.  The  only  other  bid  received 
-Sept.  10  was  that  of  Julius  Pfaff,  Frankfort, 
II!.,  $1,400. 

®Thc  contract  for  the  Byrne  and  Hawks 
liridges,  LaMoille  Township,  Bureau  County, 
III.,  has  been  let  to  J.  P.  Harvey,  Amboy,  111., 
at  $1,213. 

©William  Taylor,  Grayville,  111.,  has  been 
awarded  the  contract  for  the  construction  oi 
10  new  steel  and  concrete  bridges  over  creeks 
and  ditches  in  Gray  Township.  The  cost  of 
the  work  is  $1,930. 

®The  contracts  for  the  construction  of  the 
IT.  Sievers  and  Sprangle  bridges  in  Olive 
Township,  Madison  County,  have  been  let  to 
William  Oswold,  Alhambra,  111.,  at  $300  and 
$498  respectively.  All  bids  received  Sept.  4 
on  the  Vogels  and  Paske  bridges  were  re- 
jected. 

®The  contract  for  the  construction  of  the 
Mantz  bridge,  Troy  Township,  Madison 
County,  for  which  bids  were  opened  .''lUg.  30. 
has  been  let  to  Fardwell  &  Bristol,  St,  Louis, 
Mo.,  at  $2,248.  Other  bids  received  were  as 
follows :  Blodgett  Construction  Co.,  Kansas 
City,  Mo.,  $2,396;  Joseph  Kessel,  Edwards- 
ville.  111.,  irregular,  not  read. 

®FardweIl  &  Bristol,  510  Third  National 
Bank  Bldg.,  St.  Louis,  Mo.,  have  been  awarded 
the  contract  for  the  necessary  labor  and  ma- 
terial for  three  reinforced  concrete  bridges  in 
Okawville  Township,  Washington  County.  111., 
at  $1,648.     Bids  were  opened  Sept.  2. 

®The  Canal  Commissioners.  Lockport,  111.. 
have  awarded  the  contract  for  the  construction 
of  several  bridges  to  the  Joliet  Bridge  &  Iron 
Co.,  Joliet,  111.,  at  $1.01,5  each. 

According  to  advices  from  Taylorville,  111., 
a  special  election  was  recently  held  in  John- 
son Township  on  the  proposition  to  erect  two 
new  steel  and  concrete  bridges,  one  near  Su- 
pervisor Peek's  farm  and  the  other  near  the 
Hayes  farm.  The  costs  of  the  structures  are 
estimated  at  $1,200  and  $1,300  respectively. 

A  petition  has  been  circulated  in  Menard 
County  asking  the  County  Commissioners, 
Petersburg,  III.,  to  construct  a  bridge  over  the 
Sangamon  River  just  south  of  the  Old  Salem 
Chautauqua  Park. 

Advises  from  Leaf  River,  111.,  state  that  the 
Commissioners  have  rejected  .ill  bids  received 
for  the  construction  of  the  II.  W.  Paler  con- 
crete bridge,  as  they  were  all  above  the  esti- 
mate. The  work  will  probably  be  done  by  day 
labor. 

In  connection  with  the  proposed  highway 
improvements  at  La  Salle,  111.,  a  new  viaduct 
over  the  tracks  of  the  Chicago,  Burlington  & 
Quincy  R.   R.  is  contemplated. 

Indiana. 

•I-Bids  will  be  received  until  10  a.  m.,  Sept. 
23,  bv  Board  of  Johnson  Countv  Commission- 
ers, Franklin,  Ind.,  for  the  construction  of 
three  bridges;  also  repair  of  three  bridges 
H.  L.  Knox  is  County  .Auditor. 

^■Bids  will  be  received  until  11  a.  m..  Sept. 
21,  by  Board  of  Putnam  County  Commission- 
ers, Greencastle,  Ind.,  for  the  repair  of  two 
bridges.     C.  L.   Airhart   is   County   .Auditor. 

®The  County  Commissioners,  according  to 
advices  from  Richmond,  Ind.,  have  awarded 
the  contracts  for  the  Swain  bridge  and  the 
Wasson's  Ford  bridge  to  Isaac  Smith  at  $;:i,T9ii 
and  $2,250  respectively.  _ 

A  committee  of  citizens  of  Indianapolis. 
Ind.,  has  asked  the  City  Council  to  appropriate 
$100,000  for  the  construction  of  a  bridge  over 
White  River  on  New  York  St. 

Iowa. 

®The  Board  of  Supervisors,  Sac  County, 
Sac  City,  la.,  has  let  the  contract  for  the  con- 
struction of  a  concrete  bridge  over  the  Coon 
River  on  Main  St.  in  Sac  Citv  to  the  Clinton 
Bridge  &  Iron  Co.,  Clinton,  la.,  at  $11,800. 
The  bids  for  the  work  were  received  as  fol- 
lows: Clinton  Bridge  &  Iron  Co.  on  its  own 
concrete  plan,  $11,800;  on  the  Ward  &  Weight- 
on  plan,  $13,750;  on  the  steel  bridge,  $9.00n. 
Ward  &  Weighton  of  Audubon  on  Clinton 
concrete  plan,  $12,475;  on  their  own  plan,  $14,- 
000;   on  the   steel  bridge,   $9.6.50.     The  work 


to  be  begun  in  the  spring  of  1913  and  com- 
pleted as  soon  as  weather  will  permit.  The 
new  bridge  will  consist  of  two  80-ft.  arches 
and  the  concrete  construction  will  be  about 
200  ft.  in  length.  The  driveway  will  be  22  ft. 
in  width  and  the  walk  for  foot  passengers  will 
be  6  ft.  in  width. 

©Arthur  Lattimer,  Eldora,  la.,  has  been 
awarded  the  contract  for  the  construction  of 
a  bridge  over  the  Big  Sioux  River,  8  miles 
south  of  Canton,  la.  Harry  Keerl,  Mason 
City,  la.,  will  be  in  charge  of  the  work. 

Kansas. 

®The  contract  for  the  construction  of  five 
bridges  in  Cloud  County,  Kan.,  has  been  let 
to  the  Canton  Bridge  Co.,  Kansas  Citv,  Mo., 
at  $10,168.  Bids  for  the  structures  were 
opened  Sept.  3  by  County  Clerk,  Concordia. 
Kan. 

A  proposition  will  probably  be  submitted  to 
the  voters  of  Reno  County,  Kan.,  at  the  No- 
vember election  to  issue  $100,000  of  bonds 
for  the  construction  of  a  new  concrete  bridge 
over  the  .Arkansas  River  at  the  south  end  of 
Main  St.,  Hutchinson.  Kan.,  and  a  concrete 
bridge  over  the  river  near  Nickerson,  Kan. 

Kentucky. 

The  Board  of  Public  Works,  l^uisville,  Ky., 
is  considering  the  construction  of  a  concrete 
bridge  over  Bear  Grass  Creek  at  Dupuy  St.. 
between  Breckinridge  and  Kentucky  Sts.  The 
cost  of  the  structure  is  estimated  at  about 
$18,000.     D.  R.  Lyman  is  City  Engineer. 

Louisiana. 

The  Police  Jury.  St.  Mary  Parish.  l'"ranklin. 
La.,  at  the  request  of  the  citizens  of  Charen- 
ton,  has  appropriated  $5,000  for  the  construc- 
tion of  a  bridge  at  that  place. 

Maine. 

Plans  have  been  prepared  by  the  Bangor 
R.  R.  &  Electric  Co.,  in  accordance  with  in- 
structions of  the  State  Board  of  Railro.id 
Commissioners,  for  the  construction  of  a 
bridge  over  the  Stillwater  River  at  Orono, 
Me.  The  tentative  plans  call  for  a  2-span 
"camel-back"  type  structure  400  ft.  long,  with 
20-ft.  roadway  and  6- ft.  sidewalk.  J.  R.  Gra- 
ham, Bangor,  Me.,  is  President  of  the  Bangor 
R.  R.  &  Electric  Co. 

Massachusetts. 

.A  hearing  was  beld  recently  by  the  County 
Connnissioners  at  Greenfield,  Mass.,  regard- 
ing the  Scott's  bridge  between  Charlemont 
and  Buckland.  Owing  to  a  new  dam  across 
the  Ueerfield  River,  built  by  the  power  com- 
pany which  is  developing  the  power  in  the 
Deerfield  River,  it  was  found  necessary  to 
raise  the  present  bridge.  The  bridge  now  in 
use  is  a  wooden  one.  When  the  matter  of 
raising  the  bridge  came  before  the  Highway 
Commissioners  they  suggested  building  a  new 
bridge  instead  of  raising  the  old  one.  The 
plan  agreed  upon  by  the  parties  concerned 
calls  for  a  steel  bridge,  to  be  erected  at  a 
cost  of  $21,000.  The  cost  will  be  apportioned 
among  the  two  towns  and  the  power  company. 

Michigan. 

®Work  will  be  st;irted  at  once  nu  the  bridge 
between  Grosse  Isle  and  Trenton  at  Detroit, 
Mich.  The  contract  for  the  substructure  has 
been  awarded  to  John  Ginzel.  Wyandotte, 
Mich,,  and  the  steel  superstructure  to  the 
Canadian  Bridge  Co.,  Walkerville,  Ont. 

Members  of  the  Grandville  Avenue  Im- 
provement Association,  Grand  Rapids.  Mich., 
have  approved  the  plans  of  the  Committee  on 
Parks  and  Good  Streets  for  the  construction 
of  a  modern  concrete  bridge  over  the  Plaster 
Creek  on  Grandville  Ave. 

Minnesota. 

®The  contract  for  constructing  Ditch  No. 
12  in  Swift  County,  including  the  building  of 
8  pile  bridges,  has  been  let  to  A.  L.  Sisson, 
Litchfield,  Minn.,  at  $14,.522.'  D.  P.  Carney, 
Benson,  Minn.,  is  Conuty  Auditor. 

Mississippi. 

®.Advices  from  Natche;'.  Miss.,  state  that 
Fox    &    Gettringham   have   been    awarded    the 


contract  for  the  construction  of  the  inter- 
country  bridge  over  Fairchild  Creek,  dividing 
line  of  Jefferson  and  Adams  Counties. 

®The  contract  for  the  construction  cjf  the 
Newtown  and  Terry  bridges  in  the  h'irst  and 
Fifth  Districts  of  Hinds  County,  Miss.,  has 
l»een  let  to  S.  .A.  Gano.  Jackson,  Miss.,  al 
$829.  Bids  for  the  work  were  opened  .Sept. 
5.     G.  W.  Sarlls.  Jackson,  Miss,,  is  engineer, 

Missouri. 

®The  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  has  awarded  the  contract  for  the 
construction  of  the  steel  work  on  the  western 
approach  of  the  municipal  bridge  to  the  .Amer- 
ican Bridge  Co.,  at  $50,227.  The  foundation 
work  was  let  to  Fruin-Colnon  Contracting  Co. 
at  $20,388. 

Nebraska. 

4«Bids  will  be  received  until  noon.  Sept.  28. 
by  C.  E.  West,  County  Clerk,  Thedford,  Neb.. 
for  the  construction  of  a  pile  bridge  across 
Middle  Loup  River.  The  structure  will  be 
112  ft.  long. 

•J*Bids  will  be  received  until  noon,  Sept.  30. 
))y  J.  H.  Dean,  County  Clerk,  Kearney,  l!uf- 
falo  County,  Neb.,  for  furnishing  necessjiry 
labor  and  material  for  the  repair  of  the 
County  Line  bridge,  between  Buffalo  and 
Kearney  Counties,  over  the  Platte  River,  im- 
mediately south  of  the  city  of  Kearney.  Said 
repairs  to  consist  of  the  following:  1.40(1  lin. 
ft.  of  3-in.  oak  floor.  IG-ft.  roadway,  to  re- 
place the  old  fir  floor:  45  caps,  10x12  in..  Ill  ft. 
long;  40  oak  pilings.  10-in.  tops,  2ii  ft.  long: 
too  pieces,  2x6  in..  16  ft.  long,  for  railing; 
135  rail  posts,  4x4  in,,  4  ft.  long,  to  be  bolted 
to  stringers  with  two  bolts  in  each  post;  50 
4x4,  16  ft.  long,  to  be  spiked  to  center  of 
roadway.  Each  bid  must  be  accompanied  'n- 
a  certified  check  in  the  amount  of  $-500. 
payable  to  the  County  Clerk. 

®The  contract  for  the  construction  .>f  a  40- 
ft.  span  steel  truss  bridge  on  24-ft.  sicel  legs, 
over  Lodgepole  Creek  in  Townsh'o  '  i, 
Cheyenne  County,  Neb.,  has  been  K'i  to  the 
Empire  Bridge  Co.,  Bee  Bldg..  Omaha,  Mob . 
at  $954. 

In  connection  with  the  construction  of  the 
Hastings-Gibbons  cut-off  of  the  Union  Pacillc 
Ry..  mentioned  in  our  last  issue,  tli<'  I'nion 
Pacific  is  planning  the  construction  of  a  bridge 
over  the  Platte  River,  to  cost  about  $;.On(i.'iiiii. 

New  Jersey. 

^Bids  will  be  received  until  3  p.  m.,  Oct.  1, 
by  Joint  Committee  of  the  Boards  of  Chosen 
Freeholders  of  the  Counties  of  Essex.  Hud- 
son and  Bergen,  at  the  Committee  Meeting 
Room  of  the  Belleville  Free  Bridge.  N  J. 
for  the  construction  of  a  highway  br:dge  over 
the  Passaic  River  on  the  Belleville  Ti'vnpiko. 
between  the  Town  of  Belleville.  Essex  County, 
and  the  town  nf  Kearny,  Hudson  county. 
and  the  Borough  of  .Arlington,  Bergen  County, 
N.  J.,  and  the  erection  and  maintenance  of  a 
temporary  bridge  pending  the  construction  and 
completion  of  the  permanent  bridge.  Plans 
and  specifications  for  the  work  ,ind  blanks  fir 
proposals  can  be  examined  ai\d  iirocured  at  the 
offices  of  the  Clerks  of  said  Boards  at  the 
Court  Houses  in  Newark.  Jersey  City  and 
Hackensack,  respectively.  Each  proposal  must 
be  accompanied  by  cash  or  a  certified  check 
drawn  to  the  order  of  either  the  Boards  of 
Chosen  Freeholders  of  Essex,  Hudson  or  Ber- 
gen Counties,  upon  some  national  bank  or 
trust  company,  in  the  sum  of  $-50,000. 

New  Mexico. 

•|*Bids  will  be  received  until  noon,  Sept.  23, 
by  Board  of  San  Miguel  County  Connnission- 
ers, Las  Vegas,  N.  Mex.,  for  the  construction 
of  three  bridges.     Lorenzo  Delgado  is  Clerk. 

New  York. 

4«Bids  will  be  received  until  2  p.  m..  Sept. 
25,  by  Board  of  Chosen  Freeholders.  Passaic 
County.  Paterson,  N.  J.,  for  building  of  rein- 
forced concrete  slabs  on  the  following 
bridges :  Bridge  on  Totowa  road,  near  Dock- 
en's  :  ( jofflc  road,  near  school  house :  bridge 
on  Totowa  road,  near  Daniel's  corner.  Plans 
and   specifications   and   proposals   inay   be   ob- 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tained  at  the  office  of  the  County  Engineer, 
Court  House,  Paterson,  N.  J.  A  certified 
check  in  the  sum  of  ten. per  cent  of  the  amount 
bid  must  accompany  each  bid.  Dow.  H. 
Drukker,  Director ;  George  W.  Botbyl,  Clerk. 

4«Bids  will  be  received  until  11:30  a.  m., 
Sept.  2t),  by  Board  of  Chosen  Freeholders, 
Mount  Holly,  N.  J.,  for  the  construction  of 
a  reinforced  concrete  arch  bridge  across  the 
Assiscunk  Creek  at  Pearl  St.,  Burlington,  N. 
J.  All  bids  must  be  accompanied  by  a  certi- 
fied check  in  a  sum  equal  to  10  per  cent  of 
the  total  amount  of  the  bid,  payable  to  the 
order  of  Harry  E.  Dubell,  Director.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  Board,  11  Main  St.,  Mount  Holly,  N.  J., 
and  may  be  obtained  from  James  Logan, 
County  Engineer,  Mount  Holly,  N.  J. 

Taxpayers  of  New  Haven,  N.  Y.,  have  voted 
to  construct  a  new  bridge  over  Fish  Creek, 
near  the  village,  at  a  cost  of  $3,500. 

At  a  recent  meeting  of  the  Town  Boaril  of 
Waverly,  N.  Y.,  plans  were  completed  for  the 
reconstruction  of  the  bridge  over  Ellis  Creek, 
which  was  recently  destroyed  by  the  high  wa- 
ter. 

Ohio. 

•J*Bids  will  be  received  until  11  a.  m.,  Oct. 
4,  by  J.  M.  Fisher,  Auditor,  Clinton  County. 
Wilmington,  O.,  for  furnishing  all  material 
and  performing  the  labor  necessary  to  the 
construction  of  a  new  substructure  and  erect- 
ing the  superstructure  of  a  new  bridge  over 
Todd's  Fork,  on  Wilmington  and  Xenia  State 
Highway  Improvement,  according  to  plans  and 
specifications  prepared  by  the  State  Highway 
Department  and  now  on  file  in  the  office  of 
the  Auditor  of  Clinton  County,  O.  Bids  on 
substructure  and  superstructure  to  be  separate. 
Estimated  cost  of  substructure,  $1,168;  esti- 
rnated  cost  of  superstructure,  $2,014.  Each 
bidder  will  be  required  to  file  with  his  bid  a 
bond  in  sum  of  $1,000. 

4*Bids  will  be  received  until  noon,  Oct.  4, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  repairs  of  bridges  on  the 
Cleves  and  Miamitown  Rds.  in  \A'hitewater 
Township.  Bids  must  be  accompanied  by  a 
certified  check  for  $500.  Albert  Reinhardt  is 
Clerk. 

^Bids  will  be  received  until  noon.  Oct.  4, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  cleaning  and  painting 
bridges  over  the  Greater  Miami  River  at  Eliz- 
abethtown  in  Miami  and  Whitewater  Town- 
ships. A  certified  check  for  $500  must  be  filed 
with  each  bid.     .Albert  Reinhardt  is  Clerk. 

•|«Bids  will  be  received  until  10  a.  m.,  Oct.  8, 
by  Board  of  Lucas  County  Commissioners, 
Toledo,  O.,  for  the  performance  of  all  labor 
and  the  furnishing  of  all  materials,  tools,  ma- 
chinery and  appliances  required  for  the  con- 
struction and  building  complete  of  the  follow- 
ing described  work,  viz. :  Bridge  and  abut- 
ments on  Corduroy  Rd.  over  Dredge  ditch  at 
center  of  Sec.  31,  town  9  south,  range  10  east, 
Jerusalem  Township,  in  accordance  with  plans 
and  specifications  now  on  file  at  the  office  of 
the  County  Auditor  and  open  to  inspection 
during  business  hours  of  each  day.  A  certified 
check  for  $200  must  be  filed  with  each  bid. 
C.  J.   Sanzenbacher  is  County  Auditor. 

®The  commissioners  of  Miami  County. 
Troy,  O..  have  awarded  contracts  for  bridge 
construction  as  follows :  Lauver  bridge,  A\.  S. 
Fox,  Dayton,  O.,  at  $2,766;  Fanver  bridge  to 
George  K.  Cetone,  Dayton,  O.,  at  $1,453; 
Downing  St.  bridge,  Piqua.  O.,  to  George  K. 
Moses  at  $1,885. 

It  has  been  announced  that  plans  have  been 
prepared  by  City  Engineer  G.  C.  Cummin, 
Dayton,  O.,  for  the  construction  of  the  pro- 
posed new  Keowee  St.  bridge  and  that  con- 
tracts for  the  construction  will  probably  be 
let  the  first  of  the  year.  The  structure  will 
be  Milan  type  or  arch  concrete.  The  cost  is 
estimated  at  about  $80,000. 

It  is  probable  that  the  Commissioners  of 
Belmont  County,  St.  Clairsville,  O.,  will  take 
steps  to  issue  $7,000  of  bonds  for  the  recon- 
struction and  repair  of  bridges  destroyed  and 
damaged  by  the  recent  floods. 

A  meeting  was  recently  held  by  the  Lincoln 


Improvement  Club,  Youngstown,  O.,  to  take 
steps  toward  securing  the  construction  of  a 
new  bridge  from  Basin  St.  to  Wilson  Ave., 
with  a  Y  on  Himrod  Ave.  The  proposition 
to  rebuild  the  E.  Federal  St.  bridge  as  now 
constructed  is  not  favored  by  the  citizens. 

An  ordinance  will  be  introduced  into  the 
City  Council,  Cleveland,  O.,  authorizing  the 
issuance  of  $100,000  of  bonds  for  the  con- 
struction of  the  subway  entrances  to  Edge- 
water  and  Gordon  Parks.  The  subways,  which 
will  be  for  pedestrians  only,  will  be  located  at 
West  65th  St.,  W.  76th  St.  and   E.  79th  St. 

City  Engineer  G.  W.  Tonson,  Toledo,  O.,  is 
preparing  plans  for  moving  the  old  Cherry  St. 
bridge  from  its  present  location  to  the  site  of 
the  Ash  St.-Consaul  bridge. 

The  Board  of  Miami  County  Commissioners, 
Troy,  O.,  has  decided  to  take  up  the  matter  of 
constructing  a  new  bridge  at  O.xford  St. 

Oregon. 

A  hearing  will  be  held  Sept.  18  at  Coos  Bay, 
Ore.,  by  Capt.  Roberts,  U.  S.  engineer,  Port- 
land, Ore.,  on  the  request  of  the  Southern  Pa- 
cific for  permission  to  bridge  the  bav  at  North 
Bend. 

Pennsylvania. 

The  City  Council  of  South  Fork,  Pa.,  has  in- 
structed 0.  P.  Thomas,  borough  engineer,  to 
prepare  new  plans  for  the' elimination  of  the 
Pennsylvania  grade  crossings.  If  the  drawings 
are  approved  by  the  railway,  work  will  be 
started  at  once. 

Borough  Solicitor  Jarrett,  Sharon,  Pa.,  is  re- 
ported to  be  drawing  up  a  petition  to  present  to 
the  grand  jury  asking  that  reviewers  take  ac- 
tion on  the  new  Hamilton  Ave.  bridge  that  the 
town  is  to  request  from  the  county. 

The  City  Council  of  Pottsville.  Pa.,  has  ap- 
proved plans  prepared  by  engineers  of  the 
Philadelphia  &  Reading  Ry.  for  the  construc- 
tion of  a  bridge  on  the  Shamokin  division  over 
Main  St.  at  Pottstown.  Work  will  be  started 
soon. 

Luzerne  and  Columbia  county  commission- 
ers held  a  joint  meeting  recently  at  Berwick, 
Pa.,  for  the  purpose  of  deciding  on  the  kind  of 
a  floor  to  be  used  on  the  Nescopeck-Berwick 
bridge.  Luzerne  county  commissioners  favor 
cork  brick  wearing  surface  and  Columbia 
county  favors  asphaltum. 

The  Department  of  Public  Works,  Pitts- 
burgh, Pa.,  has  decided  to  reject  the  bid  of  the 
Cranford  Construction  Co.,  $136,593,  for  the 
construction  of  the  Murray  Ave.  viaduct  over 
the  William  Pitt  Blvd.  The  estimate  of  the 
engineers  was  $100,000.  The  work  will  be  re- 
advertised. 

The  following  bids  were  received  by  the  De- 
partment of  Public  Works,  Pittsburgh.  Pa.,  for 
the  reflooring  and  repairing  of  the  sidewalks 
on  the  28th  St.  bridge  over  the  Pennsylvania 
railroad  tracks :  H.  J.  Jones  Building  Co., 
$2,495 ;  M.  O'Herron  Co.,  $2,250 :  F.  F.  Schel- 
lenberg  Co.,  $2,157;  Farris  Bridge  Co.,  $2,300; 
C.  F.  Bauersmith  &  Co.,  $2,500.80.  Joseph  G. 
.Armstrong  is  director  of  the  department. 

,\  bill  has  been  passed  by  Congress  and  ap- 
proved by  the  President  authorizing  the  con- 
struction of  a  new  bridge  over  the  Delaware 
River  between  Trenton  and  Morrisville.  Pa. 
The  structure  will  be  erected  by  the  Pennsyl- 
vania Railroad  Co.  and  the  Pennsylvania  and 
Newark  Railroad  Co.  at  a  spot  suitable  to 
navigation  interests  .between  one  and  a 
half  miles  south  of  the  southern  boundary 
of  Trenton  and  within  two  and  one-quarter 
miles  of  the  southern  boundary  line  of  Mor- 
risville, Pa.  The  number  of  tracks  to  be  car- 
ried is  optional  with  the  companies.  H.  R. 
Leonard,  Philadelphia,  Pa.,  is  engineer  of 
bridges  and  buildings  of  the  railway. 

Texas. 

•{•Bids  will  be  received  until  Nov.  11  by  the 
Commissioners'  Court,  Walker  County,  for  the 
construction  of  two  steel  bridges,  one  to  he  7 
miles  and  the  other  9  miles  from  Huntsville, 
Texas.  A.  T.  Randolph,  county  clerk,  Hunts- 
ville, Texas. 

•J^Bids  will  be  received  until  noon,  Oct.  23, 
by  J.  .A.  MuIhoUand,  County  Auditor,  Fort 
\Vorth.  Texas,  for  the  construction  of  two  re- 


inforced concrete  viaducts,  one  at  Main  St- 
and the  other  at  W.  7th  St.  Each  bid  must 
be  accompanied  by  a  certified  check  for  $10,- 
000  for  the  Main  St.  viaduct  and  $.5,0uO  for 
the  W.  7th  St.  bridge.  Official  advertisement- 
will  be   found  elsewhere  in   this  issue. 

•J^Bids  will  be  received  until  Nov.  11,  by 
Walxer  County  Commissioners,  Huntsville, 
Te.xas.  for  the  construction  of  two  steeL 
bridges  50  and  75  ft.  in  length.  ,A.  T.  Ran- 
dolpn  is  County  Clerk. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
21,  by  the  Commissioners'  Court,  Dallas,  Tex., 
tor  oi.c  oO-lt.  steel  span,  16-ft.  roadwav-,  10-ton. 
capacity,  and  to  be  erected  over  a  creek  about 
one-quarter  of  a  mile  north  of  the  White  Rock 
pumping  station.  Price  to  be  for  structure  in. 
place,  vMih  bois  d'arc  piling.  8-in.  pine  flooring 
and  ten  lines  of  3-in.  by  12-in.  stringers.  A 
certified  check  for  a  sum  equal  to  5  per  cent 
of  amount  of  bid  must  accompany  proposal. 
G.  L.  Fearn  is  county  auditor. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
21,  by  the  Commissioners'  Court,  Dallas,  Tex.,, 
for  one  steel  span,  60  ft.,  with  12-ft.  roadway 
and  10-ton  capacity,  to  be  erected  in  Commis- 
sioner's District  No.  4,  according  to  plans  and. 
specifications  on  file  in  office  ot  county  engi- 
neer. A  certified  check  for  a  sum  equal  to  o- 
per  cent  of  amount  of  bid  must  accompany 
each  proposal.     G.  L.  Fearn  is  county  auditor. 

^Ine  contract  for  the  construction  of  a  56,- 
ft.  steel  highway  bridge  over  the  Frio  River- 
near  Fowlerton,  Texas,  has  been  let  to  the; 
Missouri  Valley  Bridge  and  Iron  Co.,  Leaven- 
worth, Kan.,  at  $3,150.  The  structure  will, 
have  an  18-ft.  roadway  and  will  include  rein- 
forced concrete  piers.  Bids  were  opened  Aug. 
17  by  C.  C.  Thomas,  county  judge,  Fowlerton,. 
Texas. 

Utah. 

The  commissioners  of  Box  Elder  County,. 
Brigham,  Utah,  have  authorized  the  clerk  to- 
advertise  for  bids  for  the  construction  of 
about  20  steel  bridges  to  cost  appro.ximately 
$75,000.  Plans  and  specifications  for  the  struc- 
tures will  be  prepared  by  J.  J.  Burke  Co. 

'Virginia. 

^Bids  will  be  received  until  noon,  Sept.  30^ 
by  Board  of  Supervisors,  West  Appomattox 
County,  Va.,  for  the  construction  of  a  41-ft. 
steam  beam  bridge  over  Wreck  Island  Creek 
4%  miles  from  Spout's  Spring  on  the  Nor- 
folk &  Western  R.  R.  The  substructure  will 
be  plain  concrete  and  stone,  gravel  and  sand 
can  be  obtained  Vi  mile  from  the  site.  Plans 
and  specifications  may  be  obtained  of  Chil- 
drey.  Sunday  Co.,  Richmond.  \'a. 

^Bids  will  be  received  shortly  by  .-Vmherst 
County  Court,  Amherst,  Va.,  for  the  con- 
struction of  an  80-ft.  steel  truss  bridge  over- 
Buffalo  Rover,  9  miles  from  .Amherst,  on  the- 
Southern  Ry.  The  structure  will  have  a  12-ft.. 
roadway.  Stone,  gravel  and  sand  can  be  se- 
cured at  the  site.  The  substructure  and  all 
lumber  in  superstructure  will  be  furnished  by 
county.  Plans  can  be  secured  of  Childrey- 
Sundav  Co.,  Richmond,  Va.,  at  a  cost  of  3fr 
cts. 

The  Common  Council,  Petersburg.  Va.,  has. 
passed  an  ordinance  providing  for  the  issuance 
of  $300,000  of  bonds.  Provided  for  in  the 
issue  are  bridges  to  Chesterfield  county  and  ta 
Pocahontas  $62,000 ;  street  paving,  water 
works,  etc. 

W.  S.  Forbes,  president,  Richmond  &  Hen- 
rico Ry.  Co.,  Kichinond,  has  asked  permission 
of  the  Board  of  Supervisors,  Richmond,  Va., 
to  construct  a  bridge  over  the  James  River. 

Washington. 

The  City  Council  of  .Aberdeen,  Wash.,  is. 
considering  the  construction  of  bridges  over 
the  Wishkah  and  Chehalis  rivers. 

Ralph  Modjeski.  consulting  engineer,  Chica- 
go, 111,  has  submitted  a  report  to  the  Pacific 
Highway  Bridge  Committee  of  Portland.  Ore., 
and  Vancouver,  Wash.,  showin.g  the  probable 
cost  of  constructing  the  proposed  bridge  over 
the  Columbia  River  between  the  two  cities. 
The  estimate  of  the  cost  is  $1,987,200,  includ- 
ing $180,600  for  engineering  and  contingencies, 
and  $500,000  for  the  purchase  of  property  and 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  construction  of  a  roadway  for  the  ap- 
proach to  the  bridge  on  the  Oregon  side.  A 
meeting  on  the  matter  of  financing  the  project 
will  be  held  Oct.  8. 

Chief  Deputy  Engineer  Arthur  P.  Denton 
has  filed  detailed  plans  with  the  King  County 
Commissioners,  Seattle,  Wash.,  for  the  pro- 
posed steel  bridge  across  Lake  Washington 
from  the  Bailey  Peninsula  to  Mercer  Island 
and  thence  to  the  east  shore.  The  cost  of  the 
structure,  which  will  carry  two  roadways,  two 
footways,  and  two  street  car  tracks,  is  esti- 
mated at  $8.1100,(10(1. 

Wisconsin. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  county  clerk,  Superior,  Wis.,  for  the 
construction  of  a  concrete  bridge  on  the  Brules 
road  near  the  north  line  of  sections  11  and  1"J, 
47-10.  Plans  and  specifications  are  on  file  with 
the  clerk.     A  certified  check  for  5  per  cent  of 


the   amount  bid  must  be   filed  with  each  pro- 
posal. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
18,  by  county  clerk,  Superior,  Wis.,  for  the 
construction  of  a  concrete  culvert  and  making 
a  fill  at  Poplar,  just  east  of  the  town  liall. 
Plans  and  specifications  are  on  file  with  the 
county  clerk.  .\11  bids  must  be  accompanied 
by  a  certified  cheek  for  .">  per  cent  of  the 
amount  bid.  C.  J.  Morisset  is  commissioner  of 
highways. 

•{•Bids  will  lie  received  until  10  a.  m..  Sept. 
18,  by  county  clerk  at  tlie  court  house,  Supe- 
rior, Wis.,  for  the  following  work,  viz. : 
Building  a  concrete  culvert  on  the  Stone  road 
in  Sec.  l.S-46-11,  according  to  plans  and  speci- 
fications on  file  with  the  county  clerk.  Printed 
form  of  contract  and  bid  may  be  had  of  the 
county  clerk  or  at  the  office  of  the  highway 
commissioner.     .Ml  bids  must  be  accomnanied 


by  a  certified  check  for  .j  per  cent  of  the 
amount  of  the  bid.  C.  J.  Morisset  is  county 
commissioner. 

Canada. 

4*Bids  will  be  received  until  Sept.  "2.")  by 
Elm  Park  Co.,  Ltd.,  Winnipeg.  Man.,  for  the 
construction  of  the  substructure  and  ap- 
proaches of  a  bridge  across  the  Red  River 
from  a  point  near  Jubilee  Ave.  to  Riverdalc 
Ave.  in  Elm  Park.  Plans,  specifications  and 
conditions  may  be  seen  at  the  office  of  the 
company.  No.  .507  Mc.^rthur  building,  or  of 
Prof.  Brydone-Jack  at  the  University  build- 
ing, Broadway. 

®The  contract  for  the  construction  of  the 
substructures  of  nine  bridges  for  the  Canadian 
Northern  Rv.  has  been  let  to  Bovles  &  Co.. 
Vancouver,  B.  C,  at  about  $70,000.  "  Waddell  & 
Harrington,  Oscar  Leslie  Bldg.,  Kansas  City, 
Mo.,  are  consulting  engineers. 


IRRIGATION.  DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

®.^.  B.  Wills  &  Sons,  Paragould,  .\rk..  have 
been  awarded  the  contract  for  constructing 
drainage  system  for  Cypress  Creek  Drainage 
District,  the  work  including  (io  miles  of  main 
canal  and  10  miles  of  laterals,  the  estimated 
cost  being  $;^00,000. 

Arizona. 

The  Western  Canal  Construction  Co.  (Gold- 
berg Bros.),  Phoenix,  .\riz.,  opcnd  bids  Sept. 
14  for  the  construction  of  4'J'/i  miles  of  canal 
and  lateral  ditch  involving  the  excavation  of 
240,000  cu.  yds.  of  earth  and  rock,  in  connec- 
tion with  the  Salt  River  Project,  .\rizona. 

California. 

The  Los  Verjels  Laud  &  W  ater  Co.  is  plan- 
ning to  conuncnce  construction  work  this  fall 
on  its  outlet  tunnel  and  reservoir  near  Bangor. 
Work  on  the  dam  will  be  connnenccd  in  the 
spring.  It  will  be  about  tiO  ft.  high  and  will 
back  tlie  water  of  Drv  Creek  a  distance  of 
7,000  ft.  and  to  a  width  of  2,8o0  ft.  .\bout 
10,000  acres  will  be  irrigated  from  the  reser- 
voir. Dr.  J.  V.  McCiillicudy.  San  Francisco,  is 
President.  Kred  M.  Turner  is  Superintendent 
of  Construction. 

Herman  Schussler,  4077  Douglas  St.,  San 
Francisco,  has  been  retained  by  the  Pacific 
Gas  &  Electric' Co.,  San  Francisco,  as  Con- 
sulting Engineer  for  the  dam  to  be  built  on 
the  South  Yuba.  This  dam  will  be  of  con- 
crete and  masonry  construction,  300  ft.  high 
and  900  ft.  long,  impounding  30,o00,000,(io(i 
gals,  of  water  in  Lake  Spaulding. 

Idaho. 

®Maney  Bros.  &  Co.,  Boise,  Idaho,  have 
been  awarded  a  contract  by  James  H.  Brady 
for  raising  the  dam  at  the  Mbuntainhome  res- 
ervoir 18  ft.     The  estimated  cost  is  $,')0,00o. 

Illinois. 

^•Bids  will  be  received  until  10  a.  m.,  Sept. 
27,  by  Commissioners  of  Lawndale  and  Crop- 
sey  Drainage  District,  McLean  County,  at  the 
office  of  Welty,  Sterling  &  Whitmore.  attor- 
neys, Bloomington,  111.,  for  the  construction  of 
a  tile  drain,  including  2  1/3  miles  of  10  to  30 
in.    tile. 

®G.  A.  McWilliams,  28  E.  Jackson  Blvd., 
Chica.go.  111.  has  been  awarded  the  contract  for 
cleaning  out  80,200  cu.  yds.  from  ditches  in 
Union  Drainage  District  Xo.  2  of  Walnut,  111. 
Same  contractor  was  also  awarded  the  work 
of  cleaning  out  about  18  miles  of  ditches  for 
the  Mineral  Marsh  Drainage  District  of 
Princeton.   111. 

Indiana. 

•J*Rids  will  be  received  until  10  a.  m.,  Sept. 
21,  by  Orval  Harruff,  Supt.  of  Construction, 
at  the  office  of  the  County  Surveyor,  Decatur, 
Ind.,  for  the  construction  of  a  drain  in  Wa- 
bash Township,  Ind. 


Iowa. 

•J-Bids  will  be  received  until  Sept.  2ti,  it  is 
reported  by  J.  A.  Terry,  County  Auditor, 
Pocahontas,  la.,  for  cleaning  out  Drainage 
District  Xo.  22,  including  al)Out  73,300  cu. 
yds.  of  excavation ;  also  District  Xo.  37,  in- 
cluding 1(I,.jOO  cu.  yd.s. 

•J*Bids  will  be  received  until  10  a.  m.,  Sept. 
2."),  by  Boards  of  Supervisors  of  Clay  and 
Buena  Vista  Counties,  Storm  Lake,  la.,  for 
furnishing  the  labor  and  material  for  the  con- 
struction of  Joint  District  Xo.  14  and  42.  Sec- 
tion 1,  from  station  0  to  station  2fK{  is  2!),300 
ft.  long,  8  ft.  wide  at  the  bottom,  av.  cut  11..5 
ft.,  maximum  cut  21. !t  ft.,  and  includes  2.")0,- 
000  cu.  yds.  The  side  slopes  will  lie  1.1  ex- 
cepting between  stations  l.'iO  and  2il3,  which 
will  be  1%:1.  There  will  be  no  timber  to 
cut  or  grub  and  but  one  railroad  crossing. 
The  work  is  suitable  for  a  land  machine. 

®The  .Armstrong  Cement  Works.  .-Xrin- 
strong.  la.,  has  been  awarded  the  contract  at 
$l."),8<i(i  for  constructing  Drainage  Ditch  Xo. 
(lit  of  Emmet  County,  bids  for  which  were 
opened  Sept.  lo.  The  work  includes :  Sec.  1 
—Open  ditch,  2().000  -ds.  Sec.  2—1.8.50  ft. 
30-in.  tile,  2,ooo  ft.  28-in.  tile,  1.30(1  ft.  2(i-iii., 
2,0.j0  ft.  24-in..  2,200  ft.  22-in.,  200  ft.  2o-in.. 
2,100  ft.  18-in.,  1,100  ft.  l(i-in.,  1,200  ft.  l.'i-in., 
3,350  ft.  14-in.,  2,20(1  ft.  12-in.,  3,900  ft.  10-in., 
4,8.50  ft.  8-in.,  4.00O  ft.  7-in..  1,-500  ft.  (i-in.,  9,350 
ft.  5  in. 

®The  Ceylon  Cement  Tile  Co.,  Ceylon. 
Minn.,  at  $3ii,115  for  the  tile  work  at  Moeller 
Bros.,  Knierim,  la.,  at  12.24  cts.  per  cu.  yd. 
for  the  open  work,  were  awarded  the  contracts 
Drainage  Ditch  .\o.  (i8  of  Emmet  County,  bids 
for  which  were  opened  Sept.  10.  The  work 
includes  the  following:  Open  ditch,  19,000 
vds.  Tile— 3,500  ft.  28-in.,  4,«(i0  ft.  27-in..  420 
■ft.  26-in.,  1,725  ft.  22-in.,  (j,470  ft.  20-in.,  2,9o0 
ft.  18-in.,  4,080  ft.  le-in.,  3,000  ft.  15-in.,  4,720 
ft.  14-in.,  8.430  ft.  12-in.,  11,45(1  ft.  10-in., 
11,175  ft.  8-in..  6,285  ft.  7-in.,  9,405  ft.  O-in., 
1,357  ft.  5-in. 

Louisiana. 

•{•Bids  will  be  received  until  noon,  Sept.  25. 
by  Board  of  Commissioners,  Lafourche  Le- 
vee District,  fi03  Hennen  Bldg.,  New  Orleans, 
La.,  for  the  followin.g  named  levee  work  on 
the  right  bank  of  the  Mississippi  River:  Ste- 
venson Levee ;  Parish  of  St.  John  the  Bap- 
tist ;  river  side  enlargement  and  revetment : 
approximate  number  of  cu.  yds.,  10,000 ;  ap- 
proximate length  of  re\-etment.  .000  ft. :  de- 
posit required,  $120;  bond  required,  $1,000. 
Fairfield  Levee:  Parish  of  Jefferson;  new 
levee  and  revetment ;  approximate  number  of 
cu.  yds.,  65,(1011;  approximate  length  of  revet- 
ment. 1,500  ft.;  deposit  required,  $260;  bond 
required,  $4,000.  Soutbside  Levee;  Parish  of 
Jefferson ;  new  levee  and  revetment ;  approxi- 
imate  number  of  cu.  yds,.  70,000 ;  approximate 
length    of    revetment,    2,000    ft. ;     deposit   re- 


<iuired,  $290;  bond  required,  $4,300.  Ames- 
ville  Levee;  Parish  of  Jefferson;  new  levee 
and  revetment ;  approximate  number  of  cu. 
yds.,  50.000;  approximate  length  of  revetment, 
1,000  ft.;  deposit  required,  $250;  bond  re- 
quired, $1^,000.  Bel  Levee;  Parish  of  Jeffer- 
son ;  river  side  enlargement ;  approximate 
contents;,  27.000  cu.  yds. ;  deposit  required, 
$140;  bond  required,  $1,400.  Concession  Le- 
vee; Parish  of  Plaquemines;  new  levee  and 
revetment ;  approximate  number  of  cu.  yds.. 
50.000;  approximate  length  of  revetment. 
3.IHI0  ft.;,  deposit  required.  $2.50;  bond  re- 
quired, $3,500.  Magnolia  Levee;  Parish  of 
Plaquemines;  new  levee  and  revetment;  ap- 
proximate number  of  cu.  yds.,  20.000 ;  approx- 
imate length  of  revetment,  1,.500  ft. ;  deposit 
required.  $1.5(1;  bond  required.  $1,600.  Cash 
or  certified  check  to  the  amount  named  as 
deposit  must  accompany  each  proposal.  Terius 
of  payment,  cash.  Contractors  in  submitting 
proposals  are  required  to  describe  the  method 
of  handling  material  proposed  to  be  pursued 
by  them.  Other  information,  as  to  location, 
character  of  work,  manner  of  submitting  pro- 
posals, execution  of  contract  and  bond,  and 
time  of  beginning  and  completing  work,  as 
well  as  blank  forms  for  submitting  proposals, 
may  be  had  on  application  to  the  Board  of 
State  Engineers.  Rooms  213-215,  New  Or- 
leans Court  Building,  New  Orleans,  La.,  or  to 
W.  J.  .McCune,  Secretary.  E.  G.  Swartz  is 
President. 

®Dameron  White  Co.,  Ltd..  Baton  Rouge, 
La.,  have  been  awarded  the  contract  at  19  cts. 
per  cu.  yd.  for  the  Elba  to  Melville  levee  in  St. 
Landry  Parish,  bids  for  which  were  opened 
Sept.  4  by  the  Red  River,  .-Xtchafalaya  &  Bayou 
Boeuf  Levee  District.  The  work  requires 
about  340.000  cu.  yds.  of  levees. 

®The  Hercules  Co.,  Ltd.,  Hibernia  Bank 
Bldg.,  New  Orleans.  La.,  has  been  awarded 
the  contract  at  20.35  cts.  per  cu.  yd.  for  the 
construction  of  the  Stanton  to  Beka  levee, 
bids  for  which  were  opened  by  the  Board  of 
State  [Miginecrs  Sept.  12.  The  work  includes 
the  enlargement  of  some  6,.50O  lin.  ft.  of  levee, 
and  the  building  anew  of  some  5..5O0  ft.  of 
levee,  averaging  11  ft.  high;  crown,  10  ft.; 
land  slope,  4  on  1  ;  river  slope,  3  on  1.  The 
culiical  contents  approximate  250,000  cu.  yds. 
of  earth. 

Minnesota. 

•{•Bids  will  be  received  until  11  a.  m..  Sept. 
25,  by  J.  L.  Herring.  Faribault  County  Audit- 
or, Blue  Earth,  Minn.,  for  constructing  Coun- 
ty Ditch  No.  12.  The  work  will  be  through 
black  loam  with  clay  subsoil.  The  following 
approximate  quantitie-;  of  No.  1  cement  or 
clav  tile  will  be  used:  13..550  ft.  of  6-in.  ; 
!0,i.50  ft.  of  7-in.  tile;  7,900  ft.  of  8-in.;  1.400 
ft.  of  10-in.;  1,200  ft.  of  12-in.;  1,.300  ft.  of 
14-in. ;  600  ft.  of  16-in. ;  4,000  ft.  of  18-in. 

®Sis5on  &  Hutchins,  Litchfield.  Minn.,  have 
been  awarded  the  contract  at  $14,523  for  con- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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structing  County  Ditch  No.  12.  bids  for 
which  were  opened  Sept.  12  by  D.  P.  Carney, 
county  auditor,  Benson,  Minn.  The  work  in- 
cludes 223,:^23  cu.  yds.  of  dirt  and  eight  pile 
bridges. 

®A.  L.  Sisson,  Litchfield,  Minn.,  has  been 
awarded  the  contract  at  $14,522  for  the  con- 
struction of  Ditch  No.  12,  including  approxi- 
mately 223,823.0  cu.  yds.  of  earth  and  8  pile 
bridges.  Bids  were  opened  Sept.  12  by  D.  P. 
Carnev.  Benson,  Minn.,  Swift  County  .Auditor. 

Mississippi. 

•J-Bids  will  be  received  until  4:3il  p.  ni., 
Oct.  1.  by  W.  E.  Still,  secretary.  Board  of 
Commissioners,  Tate  County,  Miss.,  Senato- 
l)ia,  Miss.,  for  construction  of  ditch  near 
Senatobia,  Miss.,  according  to  plat,  profile  and 
specification,  all  of  which  may  be  found  at  the 
county  auditor's  office.  Work  to  begin  on  or 
before  November  1,  1012,  and  be  completed 
on  or  before  May  1,  1013.  Open  ditch  to  be 
divided  into  two  sections,  1  and  2.  Section  1, 
approximately  0O,lKlO  cu.  yds.;  section  2,  oO.OdO 
cu.  yds. ;  depth,  4  to  (5  ft. ;  bottom,  4  ft.  wide ; 
10  ft.  at  top,  with  slope  to  bottom,  with  8  ft. 
clear  from  each  side.  .Ml  bids  must  be  by 
sections  and  must  be  accompanied  Ijy  cash  or 
certified  check  equal  to  5  per  cent  of  bid. 

Missouri. 

©Clyde  A.  Walb,  La  Grange,  Ind.,  has  been 
awarded  the  contract  for  the  construction  of 
Drainage  District  No.  10  of  Scott  County, 
bids  for  which  were  opened  .Aug.  29  by  J.  E. 
Warner.  Engineer,  Benton,  Mo.  The  work  in- 
cludes the  following  approximate  quantities : 
Sec.  1,  Main  Drain,  103,131.8  cu.  vds.  of  ex- 
cavation :  Sec.  2,  Main  Drain.  034,278.7  cu. 
vds.;  Lateral  No.  1,  78,923.3  cu.  yds.;  Lateral 
No.  2,  20,5.34.2  cu.  vds.;  Lateral  No.  3,  44,078 
cu.  yds. ;  Lateral  4,  32,873.8  cu.  yds. 

®Roach  &  Stansell,  Memphis.  Tenn.,  have 
been  awarded  the  200,000-cu.  vd.  levee  contract 
at  Point  Pleasant,  Mo.,  for  the  U.  S.  Govern- 
ment. 

®H.  K.  Johnson  &  Co.,  Martinsville,  Ind., 
has  been  awarded  the  contract  at  $37,478  for 
constructinp-  the  main  drainage  ditch  of  the 
Wyaconda  Drainage  District,  of  which  W.  B. 
Hazen,  St.  Joseph,  Mo.,  is  the  Engineer.  The 
other  bids  received  were  as  follows :  M.  J. 
Hanawalt,  Monticello,  Ind..  $47,813;  Canal 
Construction  Co.,  Chicago  111.,  $40,4.38;  Mor- 
ton &  Mosebv.  Cliicago,  III.,  $40,442 ;  Northern 
Construction  Co.,  Elkhart,  Ind.,  $4.3,.322 ;  R.  A 
Brown,  Washington,  Ind.,  $40,044;  Sternberg 
&    Son,    Kansas    Citv,    Mo.,    $40,377;    Stanlev 


Dees,  Oblong,  111.,  $49,989;  Foohev  Dredging 
Co.,  Fort  Wavne,  Ind..  $40,004:  N.  C.  Mc- 
Ginnis  &  Co.,  Bement,  111.,  $43,249;  W.  A.  D. 
Arcy,  Elmore,  Minn.,  $49,080;  R.  H.  &  G.  A. 
McWilliams,  Chicago,  111.,  $40,000. 

Montana. 

•|«Bids  will  be  rL'Cci\ed  until  2  p.  m.,  Oct. 
14,  by  U.  S.  Reclamation  Service,  Malta. 
Mont.,  for  the  construction  of  about  34  miles 
of  the  Dodson  South  Canal.  Milk  River  proj- 
ect. Montana.  The  work  involves  the  exca- 
vation of  about  1,289,000  cu.  yds.  of  material 
and  is  situated  on  the  south  side  of  Milk 
River  near  the  main  line  of  the  Great  North- 
ern Railway,  and  in  the  vicinity  of  Wagner 
and  Malta,  Mont.  E'er  particulars  address 
the  United  States  Reclamation  Service,  Wash- 
ington, D.  C. ;  Helena,  Mont.,  or  Malta, 
Mont. 

Ohio. 

©Board  of  Control  of  .Springfield,  O.,  has 
awarded  the  contract  for  the  Wheldon  Ditch 
improvement  to  M.  J.  Hanon,  Springfield,  O., 
at  $52,823.  Same  contractor  was  awarded  the 
work  of  cleaning  and  improving  Mill  Run  at 
$55,007. 

Texas. 

4«Bids  will  be  received  until  noon.  Oct.  5, 
by  W.  T.  Williams,  attorney.  Angleton,  Tex., 
for  making  and  completing  about  100  miles 
of  ditches  in  Brazoria  County  Drainage  Dis- 
trict No.  5.  consisting  of  1.420.404  cu.  yds.  of 
earth  necessary  to  be  excavated,  and  clearing 
and  snagging  of  streams  according  to  the 
plans  and  specifications  of  said  work,  which 
can  be  had  on  application  to  W.  R.  Hagerman. 
civil  engineer  of  said  district,  at  Manvel, 
Tex.,  or  T.  A.  Munson.  Angleton.  Tex.  .Ml 
bids  shall  be  accompanied  by  a  certified  check 
for  not  less  than  5  per  cent  of  the  amount 
bid.  F.  W.  Meyer  is  Chairman ;  T.  Maudlin 
is  Secretary,  Brazoria  County  Drainage  Dis- 
trict  No.  5. 

®The  Rio  Grande  Construction  Co..  San 
Benito.  Tex.,  has  secured  the  work  of  con- 
structing draina.ge  ditches  for  Cameron 
County  Drainage  District  No.  3.  Bids  for  this 
work  were  opened  Sept.  3  at  San  Benito.  Tex. 
The  work  calls  for  7  main  ditches  and  25  sub- 
ditches,  requiring  a  total  excavation  of  2.379.- 
544  cu.  yds.,  designed  as  drag  line  excavator 
work.  The  ditches  aggregate  about  143  miles 
in  length,  with  bottom  widths  varying  from  4 
to  20  ft.;  depth,  0  to  8  ft.;  slopes^  1  to  1  and 
1%  to  1.     Estimated  cost  of  improvement,  in- 


cluding bridges  and  culverts,  is  about  $400,000. 
San  Benito,  the  nearest  railroad  station,  is  1% 
miles   from  the  starting  point  of  the  work. 

®The  Rio  Grande  Construction  Co.,  San 
Benito,  Tex.,  has  been  awarded  the  contract 
for  the  construction  of  29  miles  of  drainage 
ditches,  involving  .520,000  cu.  yds.  of  excava- 
tion, for  Cameron  County  Drainage  District 
No.  2.  Bids  were  opened  Sept.  2  at  Browns- 
ville, Tex.  J.  W.  Davis,  Brownsville,  is  the 
Engineer. 

The  Mission  Canal  Co.  is  contemplating  the 
installation  of  water  measuring  or  recording 
devices  on  all  their  gates  and  laterals.  The 
company  also  expects  to  purchase  a  dredge  for 
dredging  its  canals  and  laterals  and  to  build 
three  miles  of  72-in.  conduit.  S.  D.  Miller, 
Engineer,  Mission,  Tex. 

County  Commissioners"  Court  at  Houston 
has  ordered  an  election  for  Oct.  12  for  pro- 
posed Drainage  District  No.  0.  of  which  J.  S. 
Burk,  014  Farnum  St.,  Houston,  Tex.,  is  the 
engineer. 

Work  will  probably  be  started  next  month 
on  tlie  first  unit  of  a  dam  for  the  Consolidated 
Mutual  Reservoir,  Irrigation  &  Canal  Co.  at 
Grandfalls.  The  estimated  cost  of  the  com- 
pleted project  is  $4,000,000.  M.  T.  Endaly, 
Grandfalls,  is  President,  and  .■\.  J.  .\dcock  is 
Engineer  in  charge  of  construction. 

The  State  Attornev  General  has  approved  a 
$33,000  bond  issue  o'f  the  Grand  Falls,  Ward 
Countv,   Drainage  District. 

E.  W.  Stees,  80  Jackson  Blvd.,  Chicago.  III., 
and  associates  have  ourchased  a  ranch  of  50,- 
000  acres  of  land,  lying  south  of  Midland,  in 
Crane  County,  and  intend  to  develop  it  for 
irrigated  farms. 

Washington. 

Engineer  H.  W.  Buetskes,  representing 
Grant  Smith  &  Co.,  Contractors,  Henry  Bldg., 
Seattle,  Wash.,  has  received  instructions  to 
take  uo  the  location  of  the  Highline  Canal  of 
the  Wapato  Irrigation  Project.  The  canal 
will  consist  of  2%  mile  of  flume  and  like 
amount  of  steel  pipe  and  open  ditch. 

Wisconsin. 

^Bids  will  be  received  until  10  a.  ni..  Sept. 
28,  by  Kert  Creek  Drainage  District  Commis- 
sioners, for  digging  10  miles  of  new  ditch,  9 
ft.  with  8-ft.  bottom;  enlarging  10  miles  of 
present  ditch  to  the  aliove  dimensions;  deep- 
ening %  of  a  mile  of  outlet  2  ft.  with  10-ft. 
bottom.  This  work  will  be  suitable  for  a 
floating  dredge.  B.  "SI.  Vaughan,  Grand  Rap- 
ids.   Wis.,    is    .A.ttorney. 
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Alabama. 

The  citizens  of  Cullman.  A\a..  have  asked 
the  City  Council  to  provide  a  new  water  sup- 
ply  for  the   city. 

The  Columbia  Water  Supply  Co.  of  Phoe- 
nix City,  Ala.,  has  been  incorporated  with  a 
capital  stock  of  $50,000  to  operate  a  water 
works  system.  The  incorporators  are :  The 
.\labama  Bond  Co.,  Eugene  Fies,  W.  C.  Ham- 
ilton, John   B.    Weakley. 

.\n  election  is  to  be  held  in  Altoona,  Ala., 
in  the  near  future  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$10,000  for  the  construction  of  a  waterworks 
plant  and  an   electric  light  plant, 

Arkansas. 

The  city  of  Magnolia,  Ark.,  has  employed 
Engineer  H.  W.  Wright  of  Winnfield,  La.,  as 
Consulting  Engineer  for  the  construction  of  a 
complete  waterworks  system.  Plans  and  speci- 
fications will  be  completed  in  about' 30  days 
and  the  advertisement  for  bids  will  appear  in 
Engineering  &  Contu.acting. 

California. 

The  City  Council  and  the  water  committee 
of  the  Santa  Monica,  Calif..  Chamber  of 
Commerce  have  decided  to  let  the  water  com- 


pany use  its  power  to  secure  data  and  an  engi- 
neer to  give  an  estimate  of  the  cost  of  a  mu- 
nicipal plant,  and  also  to  determine  the  ex- 
tent of  the  local  water  supply. 

Delaware. 

The  citizens  of  Fredericka.  Del.,  are  advo- 
cating the  building  of  a  water  plant  and  vvill 
ask  for  a  special  election  to  decide  upon  mu- 
nicipal  ownership. 

District  of  Columbia. 

•{•Bids  will  be  received  until  2  p.  m..  Sept. 
20,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washingto.n,  D.  C,  for  furnishing 
and  delivering  to  the  District  for  use  in  the 
water  department,  200  low  pressure  fire 
hydrants. 

Georgia. 

.\n  election  will  be  held  in  Douglasville. 
Ga.,  on  Oct,  3  for  the  purpcsie  of  allowing  the 
citizens  to  vote  on  the  question  of  issuing 
bonds  in  the  sum  of  $14,000  for  the  making 
of   improvements   to   the   waterworks   plant. 

Illinois. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
27  by  Board  of  Local  Improvements.  Bridge- 
port,   111.,    for   furnishing   tbe   necessary    labor 


and  material  for  the  installation  of  a  com- 
plete waterworks  system.  C.  M.  Lewis  is 
President  of  the  Board.  J.  S.  Spiker,  Engi- 
neer, Vincennes,  Ind.  Plans  and  specifications 
are  on  file  at  the  office  of  Engineering  & 
Contr.\cting,  008  S.  Dearborn  St.,  Chicago, 
111.  Official  advertisement  will  be  found  else- 
where in  this  issue. 

^Bids  will  be  received  until  7:30  p.  ni., 
Oct.  1.  by  Altamont,  111,  for  furnishing  tools, 
material  and  labor  for  drilling  and  casing  a 
deep  well  for  water  supply.  Specifications  are 
on  file  in  the  office  of  the  City  Clerk.  .-Mta- 
inont.  111.,  and  in  the  office  of  the  Engineers, 
Fuller-Coult  Co.,  Chemical  Bldg..  St.  Louis, 
Mo. 

•{•Bids  for  furnishing  and  delivering  up  rap 
stone,  as  necessary  for  use  on  the  breakwaters 
or  landings  of  the  various  intake  cribs  of  the 
city,  located  in  Lake  Michigan,  were  opened 
on  Sept.  11  by  L.  E.  McGann.  Coinmissioner 
of  Public  Works.  The  Great  Lakes  Dock  and 
Dredge  Co..  133  W.  Washington  St..  sub- 
mitted a  bid  of  $11.90  per  cord,  which  was 
low  ;  00  per  cent  of  the  stone  to  weigh  from 
(iO  to  150  lbs.,  not  more  than  5  per  cent  to 
weigh  less  than  ,30  lbs. 

®Joe  Pickins  of  Watscka,  111.,  has  been 
awarded   the  contract   by  the  city   of  Onarga, 


•i"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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111.,  for  the  making  of  e.\tensions  to  the  wa- 
ter mains  at  $2,400.  Bids  were  opened  Sept. 
12. 

®T.  A.  Hardman  of  Olney,  111.,  has  been 
awarded  the  contract  by  that  city,  B.  A.  Lain, 
City  Clerk,  for  the  making  of  extensions  to 
the  water  works  system  at  $30,000.  The 
work  will  include  the  laying  of  9  miles  of  pipe 
line,  setting  84  hydrants,  valves,  etc.  Bids 
were  opened  Sept.  9. 

A  committee  of  business  men  of  Waukegan, 
111.,  appointed  by  Mayor  J.  F.  Bidinger  to  in- 
vestigate the  conditions  of  the  water  supply 
being  furnished  by  the  city,  has  recommended 
that  the  following  improvements  be  made  to 
the  plant :  Extend  the  intake  10,000  ft. ;  main- 
tain a  purification  plant ;  remove  the  North 
Side  sewer  to  some  point  south  of  the  harbor 
to  protect  the  intake  mouth.  The  estimated 
cost  of  the   improvements   is   $250,000. 

The  citizens  of  Harmon,  111.,  at  a  recent 
election  voted  in  favor  of  the  proposition  of 
putting  in  a  new  water  works  system  at  an 
■estimated  cost  of  $6,000. 

Residents  in  the  First  Ward,  Jerseyville, 
111.,  have  petitioned  the  Board  of  Local  Im- 
provements to  cause  a  water  main  to  be  laid 
for  them  in  .that  section. 

The  citizens  of  Carpentersville,  111.,  at  a  re- 
cent special  election  \otcd  the  issuance  of 
bonds  for  the  construction  of  a  municipal 
water  works  system. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Connnissioner  of  Public 
Works,  Chicago,  111.,  on  September  10  for  fur- 
nishing and  delivering  at  the  waterworks 
shops,  1330  Indiana  .A.v.,  velocity  water  meters, 
8  3-in.  meters.  $.J4  each  ;  20  4-in,  meters,  $103 
■each;  1.5  6-in.  meters  at  $224.  Hersey  Meter 
Co.,  118  N.  La  Salle  St.,  Chicago. 

Iowa. 

®Zitteral  &  Sullivan  of  Webster  City,  la., 
have  been  awarded  the  contract  by  that  city 
for  the  construction  of  a  concrete  reservoir 
at  $24,807.     Bids  were  opened  Sept.  10. 

Bids  were  recently  received  by  the  City 
Council  of  Sioux  City,  la.,  for  improvements 
to  the  water  works  system,  from  the  following 
firms:  The  Lytle  Construction  Co.,  Lewis 
■&  Leeder,  the  Des  Moines  Engineering  Co., 
C  R.  Houx,  and  the  Coddington  Engineering 
Co.  The  bids  range  from  $18,407  to  $23,000. 
The  plans  call  for  an  18-ft.  elevation  of  the 
reservoir  at  Grand  View  Park  and  an  in- 
creased  capacity   of   2,000,000   gals. 

Bids  as  follows  were  received  Sept.  10,  by 
the  city  of  Fort  Dodge,  la.,  for  constructing 
a  concrete  reservoir  for  which  Burns  &  Mc- 
Donnell. Kansas  City,  Mo.,  are  the  consulting 
engineers.  (1)  being  bid  per  cu.  yd.  on  7,014 
cu.  yds.  excavation;  (2)  bid  per  cu.  yd.  on  505 
cu.  yds,  plain  concrete;  (3)  bid  per  cu.  yd. 
on  1.508  cu.  yds.  reinforced  concrete;  (4) 
bid  per  lb.  on  21,228  lbs.  of  No.  41  American 
Steel  &  Wire  Co.  mesh  reinforcement;  (5) 
bid   per   lb.    on   207,000   lbs.   reinforcing  steel; 

(6)  lump  sum  bid  for  furnishing  all  material 
and  labor  and  constructing  reservoir  (excava- 
tion and  backfill  excluded)  ;  (7)  lump  sum 
hid  for  furnishing  all  material  and  labor  and 
constructing  reservoir:  C  C  Nagard,  Coun- 
cil Bluffs,  la.,  (1)  50  cts.;  (2)  $7.50;  (3) 
.$8.00:  (4)  SVa  cts.:  (5)  2V2  cts.;  (6)  $30,655; 

(7)  $.34,155;  Des  Moines  Br.  and  I.  Co.,  Des 
Moines,  la.,  (1)  45  cts.;  (2)  $7.00;  (3)  $9.00; 
(4)    4   cts.;    (5)    3%,  cts.;    (6)    $27,214;    (7) 

$29,714;  Blackhawk  Con.  Co.,  Waterloo,  la., 
(2)    $7.35;    (3)    $8.65;    (4)    4  4/10  cts.;    (5) 

2  84/lOU  cts.;  (6)  $.35,385;  Chambers  and 
Dobson,  New- Hampton,  la.,  (1)  30  cts.;  (2) 
:$4.50:    (3)    $8.55;    (4)    4   cts.;    (5)    21/2   cts.; 

(6)  $24,440;  (7)  $26,500;  Tanner  Bros.,  Web- 
ster, S.  D.,  (1)  25  cts.;  (2)  $6.00;  (3)  $9.00; 
<4)  6  cts.;  (5)  3  cts.;  (7)  $26,9.39;  J.  W. 
Turner  Impr.  Co..  Des  Moines,  la.,  (1)  60 
cts.;    (2)    $.5.00;    (3)    «8.00;    (4)    6   cts.;    (5) 

3  cts.;  (6)  $29,900;  (7)  $34,500;  Zittereli  & 
Sullivan,  Webster  Citv.  la.,  (1)  35  cts.;  (2) 
?5.33:    (3)  $8.45;   (4) '5  cts.;   (5)   3  1/10  cts.; 

(7)  $24,807:  Midland  Br.  Co.,  Kansas  City, 
Mo.,  (1)  90  cts.;  (2)  $7.80;  (3)  $7.86;  (4) 
-5  4/10  cts.;    (5)    2  94/100  cts.;    (6)   $37,843; 


(7)  $44,275;  W.  D.  Lowll,  Minneapolis, 
Minn.,  (1)  25  cts.;  (2)  $6.00;  (8)  $7.00;  (4) 
5  cts.;   (5)  3  cts.;   (7)' $28,700. 

Kansas. 

•I"Bids  will  be  recencd  until  4  p.  m.,  Oct. 
2,  by  City  Clerk,  Chapman,  Kan.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  a  complete  water  works  sys- 
tem. Burns  &  McDonnell,  Engineers,  821 
Scarritt  Bldg.,  Kansas  City,  Mo.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Water  Supt.  William  Betz  of  Eldorado, 
Kas.,  plans  to  lay  a  sub  main  from  the  trunk 
main  running  the  sub  main  across  the  street 
to  business  houses  on  the  opposite  side  of  the 
street  from  the  main. 

Kentucky. 

According  to  press  reports  a  company  will 
be  organized  in  Campbellsville,  Ky.,  by  J.  H. 
Thurman  and  George  Gowdy  to  construct  a 
water  works  plant.  R.  .■\.  Piatt  of  Louisville, 
Ky.,  is  Engineer. 

Louisiana. 

The  Sewerage  &  Water  Board  of  New  Or- 
leans, La.,  has  authorized  the  general  super- 
intendent to  extend  the  water  mains  across 
the  New  Basin  Canal  at  West  End,  for  the 
purpose  of  furnishing  water  to  the  people 
there,  and  also  to  extend  the  main  into  Apri- 
cot St.,   near  the  purification   plant. 

The  City  Commissioners  of  Shreveport, 
La.,  have  passed  a  resolution  offering  the  wa- 
ter works  company  of  that  city  $607,056  for 
its  plant.  In  case  the  company  refuses  to  sell 
its  plant  at  that  figure  the  Commissioners 
intend  to  call  an  election  to  vote  bonds  for  a 
municipal  plant. 

Massachusetts. 

®Thc  Warren  Foundry  &  Machinery  Co., 
of  New  York  City  has  t)een  awarded  the  con- 
tract by  the  Board  of  Water  Commissioners 
of  Russell,  Mass.,  E.  D.  Parks,  Chairman,  for 
furnishing  260  tons,  more  or  less,  of  4-in. 
cast  iron  pipe  and  special  castings,  at  $26.25 
per  ton.     Bids  were  opened  Sept.  7. 

Michigan. 

The  City  Council  of  Big  Rapids,  Mich., 
has  accepted  the  report  of  the  Board  of  Pub- 
lic Works  calling  for  ;tn  expenditure  of  $50,- 
000  for  the  repairing,  rebuilding  and  extend- 
ing of  the  existing  waterworks  system.  An 
election  was  held  Sept.  17  to  allow  the  citi- 
zens to  vote  on  the  proposition. 

Minnesota. 

•{•Bids  will  be  received  until  5  p.  m.,  Sept. 

20,  by  City  Council,  .Albert  Lea,  Minn.,  for 
the  construction  of  an  extension  to  the  city 
waterworks  system  in  accordance  with  plans 
prepared  by  William  Barneck,  City  Engineer. 

The  citizens  of  the  village  of  North  St. 
Paul,  Minn.,  at  a  recent  special  election,  it  is 
reported,  voted  the  issuance  of  bonds  to  the 
amount  of  $8,000,  the  proceeds  to  be  used  for 
nnproving  the  light  and  water  plants  of  the 
\illage. 

Missouri. 

®Bell  &  Hudson  of  Doniphan,  Mo.,  have 
been  awarded  tire  contract  by  that  city,  Buell 
Cable,  City  Clerk,  for  the  making  of  exten- 
sions to  the  water  mains  at  $3,745.  Bids  were 
opened  Sept.  5. 

An  election  will  be  held  in  Cape  Girardeau, 
Mo.,  on  Oct.  1  to  allow  the  citizens  to  vote 
on  the  question  of  issuing  bonds  to  the  amount 
of  $25,000  for  the  construction  of  a  water- 
works system  and  an  electric  light  plant. 

Nebraska. 

•|«Bids  will  be  received  until  3  p.  ni..  Sept. 

21,  by  W.  .\.  W'elch,  \'illage  Clerk,  Millard, 
Nebr.,  for  furnishing  material  and  construct- 
ing a  complete  waterworks  system.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  Village  Clerk  or  with  the  Engineers, 
Bruce  &  Standeven,  Omaha,  Nebr.  The  cost 
of  the  work  which  will  be  divided  in  Sections 
1,  2  and  3,  is  $8,99-5. 


The  citizens  of  Dorchester,  Nebr.,  at  a  re- 
cent special  election  voted  in  favor  of  the  in- 
stallation of  a  waterworks  system. 

®The  Nebraska  Construction  Co.,  Lincoln, 
Nebr.,  was  recently  awarded  a  contract  by 
tlie  city  of  DeWitt,  Nebr.,  for  the  construc- 
tion of  a  waterworks  system  in  that  city  at 
$17,284.  Other  bidders  were :  Alamo  Engi- 
neering &  Supply  Co.,  517,782 ;  Katz  Construc- 
tion Co.,  $17,985 ;  Midwest  Engineering  Co., 
$18,095;  Elkhorn  Construction  Co.,  $18,158; 
Des  Moines  Bridge  &  Iron  Co.,  $18,206;  Cook 
Construction  Co.,  $18,775;  Inter  Mountain 
Bridge  &  Construction  Co.,  $18,162.  Bids  were 
opened  -Aug.  29,  bv  C.  A.  Fowler,  Village 
Clerk. 

Nevada. 

The  citizens'  commiltee  of  Tonopah,  Nev., 
recently  appointed  to  investigate  the  condi- 
tions of  the  waterworks  and  recommend  some 
measure  for  better  fire  protection,  has  report- 
ed that  two  reservoirs  should  be  built  on  the 
top  of  Mount  Oddic.  with  a  capacity  of  100,- 
000  gals.  each. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m.,  Sept. 
19,  by  Arthur  Starr,  City  Clerk,  Woodbury, 
N.  J.,  for  the  complete  installation  and  test- 
ing of  not  less  than  two  8-in.  artesian  wells 
with  depths  of  from  125  ft.  or  less,  to  not  over 
200  ft.,  said  wells  to  Ix;  located  in  the  valley 
of  Woodbury  Creek — part  of  which  creek 
forms  part  of  the  easterly  boundary  of  the 
City  of  Woodbury — on  land  either  within  or 
outside  of  the  limits  of  said  city.  Specifica- 
tions and  information  can  be  obtained  at  the 
office  of  the  City  Clerk,  Delaware  Street, 
Woodbury,  New  Jersey,  and  at  the  office  of 
William  H.  Boardman,  Engineer,  426  Walnut 
Street,  Philadelphia.  Bids  must  be  accom- 
panied by  a  eertilied  check  for  $100. 

North  Carolina. 

®The  Crawford  Mill  Supply  Co.,  Main  St., 
Winston,  N.  C,  has  been  awarded  the  con- 
tract for  the  laying  of  8,000  ft.  of  12-in. 
water  pipe  and  3,000  ft.  of  10-in.  water  pipe 
from  the  pumping  station  to  the  city  by  the 
City  of  Winston,  at  $3,129.  Bids  were  opened 
Sept.  6  by   Wm.   D.  Jackson,   City  Treasurer. 

Consulting  Engineer  Gilbert  C.  White  of 
Charlotte,  N.  C,  is  investigating  conditions 
in  the  City  of  Salisbury  for  the  purpose  of 
preparing  plans  for  the  enlargement  and  im- 
provement of  the  water  system. 

North  Dakota. 

®The  City  of  Williston,  N.  Dak..  N.  B. 
Ludowese,  City  Auditor,  has  awarded  the  con- 
tract for  the  construction  of  about  14,000  ft. 
of  water  mains  to  C.  H.  Porritt  of  Fargo,  N. 
Dak.,  at  $24,713,  and  for  1,700  ft.  of  sewer 
at  $2,161.     Contract  was  awarded   Sept.  3. 

The  citizens  of  Enderlin,  N.  Dak.,  at  a  re- 
cent special  election  voted  to  issue  bonds  in 
the  sum  of  $10,000  for  the  purpose  of  putting 
in  a   water  plant. 

Ohio. 

^Bids  will  be  received  until  noon,  Sept. 
26.  by  W.  H.  Kirby,  Secretary  of  the  Director 
of  Public  Serivce.  Cleveland,  O..  for  stop 
cock  boxes  for  the  Water  Department,  City 
of  Cleveland.  Specifications  arc  on  file  with 
the  Superintendent  of  the  Water  Depart- 
ment. 

•{•Bids  will  be  received  until  noon,  Sept. 
30.  by  Director  of  Public  Service,  Salem,  O., 
for  furnishing  and  erecting  at  pumping  sta- 
tion, on  West  Main  street,  Salem,  Ohio,  one 
two-stage  compound  steam-driven  air  com- 
pressor to  be  delivered  in  sixty  days  from 
date  of  signing  contract.  Service  conditions 
under  which  this  machine  are  to  be  operated : 
Steam  pressure  at  throttle,  one  hundred  to 
one  hundred  and  twenty  pounds.  Vacuum, 
twenty  to  twenty-six  ins.  Air  pressure  at 
gauge,  sixty-five  to  eighty  pounds.  Speed, 
not  to  exceed  one  hundred  and  fifty  R.  P.  M., 
when  machine  is  being  operated  at  its  full 
capacity.  Piston  displacement  per  minute,  ap- 
proximately 12  hundred  cubic  feet.  Power 
developed,    approximately    one     hundred     and 


^  indicates  vi;ork  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ninety-four  horse  power.  Bids  must  be  ac- 
companied by  a  certified  check  of  two  hun- 
dred dollars  and  a  one  year  guarantee. 

^Bids  will  be  received  until  noon-,  Oct.  4, 
hy  Louis  Schmeider,  Village  Clerk,  Minster, 
O.,  for  the  construction  of  improvements  to 
the  waterworks  system  in  accordance  with 
plans  and  specifications  on  file  with  George 
Champe,  Engineer.  610  Nasby  Bldg.,  Toledo, 
O.  The  work,  according  to  the  estimate,  will 
include:  Reinforced  concrete  reservoir,  com- 
plete, 1 ;  aerator,  1 ;  direct-connected  centrifu- 
gal force  pumps  and  motors,  2 ;  cast  iron  pipe, 
162  tons;  cast  iron  specials,  12,000  lbs.;  ten- 
inch  valves  and  bo.xes,  1 ;  si.x-inch  valves  and 
boxes,  1 ;  four-inch  valves  and  boxes  on  old 
water  pipe,  28 ;  four-inch  valves  and  boxes 
on  new  water  pipe,  12 ;  hydrants  on  old  water 
pipe,  22 ;  hydrants  on  new  water  pipe,  17 ; 
laying  10-inch  pipe,  TO  lin.  ft. :  laying  8-inch 
pipe,  360  lin.  ft. ;  laying  6-in.  pipe,  40  lin.  ft. ; 
laying  4-inch  pipe.  15,000  lin.  ft. ;  relaying  4- 
inch  pipe,  520  lin.  ft. 

©Following  contracts  have  been  awarded  by 
the  city  of  Dayton,  O.,  for  the  extension  and 
improvement  of  the  waterworks  system,  for 
■which  bids  were  opened  Sept.  12 :  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co.,  36-in.  Class  "B" 
cast  iron  pipe,  $23.90  per  ton,  specials,  J55  per 
ton;  Rensselaer  Valve  Co.,  furnishing  valves, 
?2,78P;  Jas.  B.  Clow,  lead  and  jute,  $3,889; 
The  Pitt  Construction  Co.,  Pittsburgh,  Pa., 
installing  pipe  and  concrete  work,  $25,502 ; 
Chicago  Bridge  &  Iron  Works,  steel  stand 
pipe,  $2,500.  The  total  cost  of  the  work  is 
$100,517.  Chas.  H.  Kline  is  Asst.  City  Civil 
Engineer. 

®The  Board  of  Control  of  Springfield,  O., 
has  let  the  contract  for  furnishing  the  water 
department  with  water  pipe  to  the  U.  S.  Cast 
iron   Pipe   &  Foundry  Co.,  at  $3,238. 

®The  Board  of  Control  of  Akron.  O.,  has 
aw-arded  the  contract  for  furnishing  lock  bar 
steel  water  pipe  for  the  waterworks  main  to 
the  Carroll-Worter  Co.  of  Pittsburgh.  Pa.,  at 
$379,391. 

The  citizens  of  Dayton,  O.,  at  a  recent 
election  voted  against  the  issuance  of  bonds 
for  the  extension  and  improvement  of  the 
waterworks  system. 

Oregon. 

New  York  City  attorneys,  employed  by  the 
City  of  Hood  River,  Ore.,  have  advised  City 
Attorney  Derby  that  the  recently  issued- 
waterworks  bonds  to  the  amount  of  $90,000 
are  legal. 

Pennsylvania. 

•I«Bids  will  be  received  until  noon,  Sept.  23, 
hy  Board  of  Water  Commissioners,  Altoona, 
P"a..  for  the  laving  of  about  3.140  ft.  of  30-in. 
185  ft.  of  24-in.  and  300  ft.  of  12-in.  cast  iron 
pipe  and  also  for  the  laying  of  about  5,000  ft. 
of  16-in.  cast  iron  pipe  towards  the  proposed 
Sugar  Run  Reservoir,  all  as  shown  on  the 
plans  or  called  for  in  the  specifications.  Plans 


can  be  seen  at  the  ofiice  of  the  Board  of  Wa- 
ter Commissioners.  A  bond  satisfactory  to 
the  Board  of  Water  Commissioners  in  amount 
and  sureties  will  be  required  of  those  to 
whom  the  contract  may  be  awarded.  Cash 
or  a  certified  check,  made  payable  to  the  or- 
der of  the  Board  of  Water  Commissioners,  of 
.A.ltoona,  Pa.,  to  the  amount  of  $500  must  be 
deposited  by  each   bidder. 

South  Carolina. 

The  City  of  Rock  Hill.  S.  C,  has  employed 
Consulting  Engineer  Gilbert  White  of  Char- 
lotte, N.  C,  to  prepare  plans  and  specifica- 
tions for  the  installation  of  a  pumping  plant 
at  an  estimated  cost  of  $100,000,  with  a  ca- 
pacity of  2,000,000  gals,  daily.  The  equipment 
will  consist  of  the  station,  mains,  reservoir 
and  filtering  plant.  Water  will  be  secured 
from  the  Catawba  River  about  5%  miles 
distant. 

Texas. 

The  Board  of  Municipal  Commissioners  of 
Dallas,  Tex.,  has  rejected  all  bids  received 
Sept.  2  for  furnishing  the  city  with  about 
2,000  water  meters.  The  meters  will  probably 
be    bought    in    the    open    market. 

S.  J.  Quay,  Supt.  of  the  waterworks  of 
Waco,  Tex.,  has  acquired  control  of  10  acres 
of  land  for  the  use  of  the  w-ater  company  in 
the  construction  of  a  filtration  plant  to  cost 
$300,000.  Preliminary  work  on  the  plant  will 
begin  at  once. 

The  City  Council  of  Brady,  Tex.,  has  closed 
a  contract  with  the  Brady  Water  &  Light  Co. 
for  the  purchase  of  the  water  and  light  plant 
owned  by  that  company,  subject  to  ratification 
bv  a  vote  of  the  people.  The  consideration  is 
$42,250. 

The  City  Council  of  Bay  City,  Tex.,  has 
passed  an  ordinance  for  the  issue  of  $6,000 
bonds  for  extension  of  waterworks  system 
and  $1,100  for  building  and  repairing  bridges 
and    improving   streets. 

Vermont. 

The  citizens  of  Freedom,  Vt.,  recently  voted 
in  favor  of  the  installation  of  a  waterworks 
system.  Consulting  Engmeers  Dudley  &  Saw- 
yer, Manchester,  Vt.,  have  prepared  the  plans 
and  specifications  and  will  have  the  work  un- 
der their  supervision. 

Virginia. 

The  citizens  of  Chase  City,  Va.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $45,000  for  the  construction  of  a 
waterworks  plant  and  a  sewerage  plant. 

The  City  Council  of  Petersburg,  Va.,  has 
adopted  an  ordinance  providing  for  the  issue 
of  $300,000  for  permanent  public  improvements, 
included  in  which  is  an  issue  of  $52,000  for 
waterworks  and  sewers. 

Washington. 

The  citizens  of  Maiden,  Wash,,  at  a  recent 
election,  it  is  reported,  voted  the  issuance  of 


bonds  to  the  amount  of  $25,000  to  purchase 
the  property  of  the  Maiden  Water  Works 
Co. 

West  Virginia. 

©Following  low  bid-i  were  received  by  W. 
C.  Hanway,  City  Clerk,  Grafton,  W.  Va.,  on 
Aug.  28,  for  the  construction  of  a  municipal 
water  and  light  plant,  for  which  plans  were 
prepared  by  the  W.  J.  Sherman  Co.  of  Toledo, 
O. :  Darling  Pump  &  Mfg.  Co.,  Williamsport, 
Pa.,  furnishing  gate  valves  f.  o.  b.,  from  6-in. 
to  30-in.,  at  $506;  The  Weber  Chimney  Co., 
McCormick  IBldg.,  Chicago,  111.,  concrete 
stack,  $1,190;  W.  B.  Osborn,  Agent,  Erie  City 
Iron  Works,  Clarksburg,  W.  Va.,  one  125- 
h.p.  boiler.  $801,  and  two  150-h.p.  boilers, 
$1,702 ;  American  Foundry  &  Construction 
Co.,  Pittsburgh,  Pa.,  piping  complete  in  sta- 
tion, $5,688 ;  The  Enterprise  Construction  Co., 
Elkins,  W.  Va.,  laying  pipe,  $5.736 ;  river  in- 
take, $550;  labor  on  30-in.  intake  line,  $1,800; 
setting  30-in.  valve,  $10;  pump  well  excava- 
tion, $300 :  pump  well  masonry  and  cover 
house,  $1,210;  building  excavation,  $1,050; 
concrete  masonry,  $7.500 ;  reinforced  steel, 
$1,250;  waterproofing.  $300;  brick  building 
complete,  $13,380 ;  self-supporting  steel  stack, 
$1,410,  etc.,  etc.  The  total  cost  of  the  im- 
provements will  be  $59.12. 

Wisconsin. 

®The  City  Council  of  La  Crosse.  Wis.,  has 
awarded  the  contract  for  furnishing  hydrants 
and  valves  to  be  used  in  connection  with  the 
new  water  svstem  to  the  R.  D.  Wood  Co. 
of   Philadelphia,   Pa.,   at  $2,828. 

Canada. 

•{•Bids  will  be  received  until  8  p.  m.,  Sept. 
30,  by  G.  B.  R.  Bond,  Secy.-Treas.,  Bassano, 
Alta.,  for  the  following:  Contract  "A"^A11 
labor  and  certain  materials  for  constructing 
steel  or  cast  iron  supply  main  and  distributing 
system,  comprising  about  24,000  feet  of  10-in. 
to  6-in.  pipe  with  specials,  valves  and  hy- 
drants. Also  concrete  foundation  for  stand- 
pipe.  Contract  "B" — All  labor  and  certain 
materials  for  constructing  the  sewer  system. 
Also  for  the  supply  and  delivery  of  the  fol- 
lowing: 20,000  lin.  ft.  18-in.  to  4-in.  vitirified 
tile  pipe  and  junctions.  Sewer  castings,  con- 
sisting of  manholes  and  catchbasin  covers  and 
flap  valves.  Plans  and  specifications  for  Con- 
tracts "A"  and  "B"  may  be  obtained  from  the 
John  Gait  Engineering  Company,  Ltd.,  Win- 
nipeg and  Calgary,  on  deposit  of  cheque  for 
$25,  which  will  be  returned  to  bona  fide 
tenderers.  Specifications  for  the  supply  of 
pipe  and  castings  will  be  sent  on  applica- 
tion to  the  Engineers.  Tenders  must  be  ac- 
companied by  an  accepted  cheque  for  five  per 
cent  of  the   amount   of  the  tenders. 

The  citizens  of  Niagara  Falls.  Ont..  at  a 
recent  election  voted  a  by-law  calling  for  the 
expenditure  of  $7,000  for  a  pumping  plant  for 
the    waterworks. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama. 

^Bids  will  be  received  until  10  a.  m.,  Sept. 
24,  by  Walter  G.  Kirkpatrick,  city  engineer, 
Birmingham,  Ala.,  for  the  construction  of  cer- 
tain storm  sewer  mains  and  branches  thereto 
•estimated  to  cost  $81,000.  A  full  set  of  plans 
and  specifications  may  be  had  for  $2. 
Georgia. 

The  City  Council  of  Jackson,  Ga.,  has  re- 
tained J.  B.  McCrary  &  Co.  of  Atlanta,  Ga., 
to  prepare  plans  and  specifications  for  a  sys- 
tem of  sewerage  for  Jackson.  As  soon  as  the 
cost  of  the  system  is  ascertained  an  election 
will  be  oredered  to  allow  the  people  of  the 
town  to  vote  on  a  bond  issue. 

Idaho. 

The  City  Council  of  Boise.  Ida.,  has  passed 
a   resolution  creating  a   lateral   sew'er  district. 


which  takes  in  a  large  part  of  the  territory 
in  City  Park  addition.  Riverside  addition  and 
Lover's  Lane  addition,  the  total  cost  of  which 
IS  estimated  at  $4,139.  The  district  will  be 
known   as   No.    112. 

Illinois. 

•J*Bids  will  be  received  until  7:30  p.  ni., 
Oct.  1,  by  the  City  of  Altamont,  111.,  for  fur- 
nishing tools,  materials  and  labor  and  con- 
structing a  storm  sewer  system.  Plans  and 
specifications  are  on  file  in  the  oflTioe  of  the 
City  Clerk  or  I'uller-Coult  Co.,  Chemical 
Bldg.,_  St.   Louis,   Mo.,   Engineer. 

^Rids  will  be  received  until  9  a.  ni.,  Sept. 
21,  by  Board  of  Local  Improvements,  Rock 
Island,  111.,  for  constructing  a  sewer  on 
Fourth  St.  from  Sixth  Ave.  to  Seventh  Ave. 
Plans  and  specifications  are  on  file  at  the 
ntifice  of  Wallace  Treichler,  City  Engineer. 


©Following  bids  were  received  Sep;.  3  by 
the  Board  of  Local  Improvements  of  St. 
Charles,  111.,  Karl  C.  Wcttstein,  City  Clerk, 
for  the  installation  of  a  complete  system  of 
sanitary  sewers  for  St.  Charles,  for  which 
plans  and  specifications  were  prepared  by 
Engineer  G.  N.  Lamb  of  that  city:  J.  W. 
F'arley,  133  W.  Washington  St.,  Chicago,  111., 
$79,677 ;  J.  W.  Turner  Improvement  Co.,  Des 
.Moines,  la..  $80,308;  Dearborn  &  Jackson, 
Cedar  Rapids,  la.,  $81,685;  Birdsall-Griffith 
Construction  Co..  Racine,  Wis.,  $88,277.  and 
!•:.  R.  Hardmg.  Racine.  Wis.,  $89,277.  Dear- 
born &'  J.-ickson  secured  the  contract  for  put- 
ting in  73,472  ft.  of  pipe  sewer,  6-in.  to  24-in. 
in  diameter,  in  3-ft.  lengths ;  810  ft.  of  14-in. 
cast  iron  pipe  sewer;  205  manholes.  The  J. 
W.  Turner  Co.  was  awarded  the  contract  for 
putting   in   the  31   flush  tanks   and  a   disposal 


•{•  indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 
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plant.  The  work  includes  3.677  cu.  yds.  of 
rock  excavation. 

•  The  City  Council  of  Clinton,  111.,  has  passed 
an  ordinance  providing  for  the  improvement 
of  a  portion  of  West  White  St.,  East  Park, 
West  Park,  West  South  and  South  Elm  Sts., 
by  placing  vitrified  sewer  pipes,  manholes,  etc., 
for  proper  drainage. 

The  Board  of  Local  Improvements  of 
Bloomington,  III.,  has  been  petitioned  for  the 
construction  of  sewers  and  water  main  on  the 
east  side.  Two  sewers  on  Clay  St..  from 
Woodland  Ave.  to  Vale  St.,  and  Vale  St., 
from  Clay  to  Jackson  St.  The  other  is  on 
Wood   St.,  from  Clayton  to  Bunn  St. 

The  Board  of  Local  Improvements  of  Quin- 
cy.  111.,  has  passed  an  ordinance  ordering  the 
construction  of  a  pipe  sewer  on  Adams  St., 
between  Sixth  Ave.  and  Eighth  St.,  at  an  es- 
timated cost  of  $1,410:.  also  a  pipe  sewer  on 
Madison  St..  between  Eiglith  and  10th  Sts., 
at  an  estimated  cost  of  $1,.J14 ;  and  a  pipe 
sewer  on  12th  St..  between  Ohio  and  Jeffer- 
son ;  13th,  between  Ohio  and  Jefferson ;  \Vash- 
ington,  between  12th  and  13th,  and  Ohio,  be- 
tween 13th  and  14th.  the  cost  being  estimated 
at  $5,312. 

The  City  Council  of  Rockford.  111.,  has  been 
petitioned  to  order  the  construction  of  a  sani- 
tary sewer  from  the  north  line  of  Ferguson 
St.  to  Winnebago  St.,  in  Cunningham  St.,  to 
empty  into  Keith   Creek. 

Indiana. 

•I"Bids  will  be  received  until  10  a.  m.,  Sept. 
20,  by  Board  of  Public  Works,  Indianapolis, 
Ind,,  for  the  construction  of  the  following 
improvements  to  the  sewer  system  :  Construc- 
tion of  local  sewers  in  and  along  the  alley  e 
of  Oxford  St.,  from  18th  St.  to  alley  n  of  17th 
St.  Construction  of  local  sewers  in  and 
along  the  alley  e  of  Temple  Ave.,  from  alley 
n  of  New  York  St.  to  alley  s  of  Michigan  St. 
Construction  of  local  sewers  in  and  along  al- 
ley e  of  Davidson  St..  from  Pratt  St.  to 
alley  n  of  Cross  St.  Construction  of  local 
sewers  in  and  along  2.")th  St..  from  Scbur- 
mann  Ave.  to  first  alley  e  of  Barnes  Ave. 
Construction  of  local  sewers  in  and  along 
27th  St..  from  Northwestern  Ave.  to  Annetta 
St.  Construction  of  local  sewers  in  and  along 
Churchman  Ave.,  from  alley  n  of  Prospect  St. 
to    Woodlawn    Ave. 

The  Board  of  Local  Improvements  of  Indi- 
anapolis, Ind.,  has  adopted  a  resolution  for 
a  local  sewer  in  North  Illinois  St..  from  38th 
to  42nd  Sts.,  at  an  estimated  cost  of  $13,!100. 
The  construction  will  range  from  a  pipe  15 
ins.  in  diameter  to  a  brick  sewer  30  ins.  in 
diameter. 

The  City  Council  of  Goshen,  Ind.,  is  con- 
sidering an  adequate  sewer  system  for  Gosh- 
en. It  is  planned  to  construct  a  main  trunk 
line  along  Rock  Run  bottom  at  an  estimated 
cost  of  between  $80,000  and  $100,000. 

Iowa. 

®Zitterell  &  Sullivan  of  Webster  City,  la., 
have  been  awarded  the  contract  for  construct- 
ing the  Second  and  Walnut  St.  sewers  and 
the  sewer  work  in  District  No.  10,  bv  the  City 
Council  of  that  city,  at  $2,009,  $1,749  and  $8,- 
859  respectively. 

City  Engineer  E.  F.  Stimson  of  Council 
Bluffs,  la.,  is  preparing  plans  and  specifica- 
tions for  the  sewerage  of  the  West  End.  The 
probable  cost  of  the  work  will  be  about  $200,- 
000. 

Kansas. 

A  public  meeting  will  be  called  in  Atchi- 
son, Kans.,  in  the  near  future  for  the  purpose 
of  learning  the  citizens'  wishes  in  regard  to 
the  installation  of  sanitary  and  storm  sewers. 
C.  D.  Walker  is  Mayor. 

Kentucky. 

The  City  of  Danville,  Ky.,  will  ask  the  citi- 
zens to  vote  on  the  issuance  of  bonds  to  the 
amount  of  $18,000  at  the  coming  November 
election,  to  be  used  in  the  extension  and  im- 
provement of  the  sewerage  system. 


Louisiana. 

®The  Sewerage  &  Water  Board  of  New 
Orleans,  La.,  has  let  the  contract  for  the  con- 
struction of  the  syphon  under  the  New  Basin 
Canal  at  the  intersection  of  Broad  St.,  which 
is  to  form  a  part  of  the  drainage  system,  to 
Laing  &  Freret,  at  $61,715. 

Maryland. 

The  Town  Council  of  Takoma  Park,  Md.. 
passed  an  ordinance  authorizing  the  laying  of 
water  and  sewer  mains  and  the  construction 
of  cement  walks  within  the  corporate  limits  of 
the  town. 

Following  bids  were  received  by  the  Board 
oi  .Awards  of  Baltimore,  Md..  Calvin  W. 
Hendricks,  chief  engineer.  Sewerage  Com- 
mission, on  Sanitarv  Contract  No.  !)7.  opened 
.•\ug.  28 :  Gallagher,  Bovle  &  Brvan.  24  Pearl 
St..  Baltimore.  Md..  $35,601  :  Bond  &  Bates. 
Pratt  and  President  Sts.,  Baltimore.  Md.. 
$35,707;  Rvan  &  Reillv  Co.,  Union  Trust 
Bldg,.  Bahiniore.  Md.,  $37,(111;  Wm.  McCar- 
thy &  Co.,  2ii3  S.  Bond  St..  Baltimore.  Md.. 
$37,385 ;  B.  F.  Sweeten  &  Son.  Baltimore.  Md.. 
$38.(157;  James  Ferry  &  Sons.  Inc.,  2111  Madi- 
son .^v'e..  Baltimore,  Md.,  $38.78(j. 

Massachusetts. 

•{•Bids  will  be  received  until  2:20  p.  ni., 
Oct.  4,  by  Metropolitan  Water  and  Sewerage 
Board.  1  .'Kshburton  Place,  Boston,  Mass.,  for 
constructing  in  earth  or  rock  tunnel  and  earth 
and  rock  trench  a  •54-m.  concrete  sewer,  Sec- 
tion 67  of  the  New  Mystic  Sewer,  North 
Metropolitan  System,  in  Medford  and  Win- 
chester, from  a  point  in  the  existing  sewer 
northerly  through  Boston  &  Maine  Railroad 
location,  private  lands  and  Grove  Place,  in 
accordance  with  the  forms  and  contract  ami 
specifications  to  be  furnished  by  the  Board. 
Some  particulars  are  estimated  to  be  as  fol- 
lows :  Length  in  tunnel  1,425  ft;  length  in 
trench  3.375  ft.;  1.30  cu.  yds.  of  Portland 
brick  masonry;  1,700  yds.  of  concrete  mason- 
ry in  tunnel,  2,800  cu.  yds.  of  concrete  masonry 
in  trench ;  800  cu.  yds.  of  rock  excavation  in 
trench.  Plans  can  be  seen  and  specifications 
and  forms  of  contract  can  be  obtained  at  the 
above  office.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $3,0(»0  payable  to  the 
Commonwealth  of  Massachusetts,  and  a  bond 
in  the  sum  of  $2.5.000  will  be  required  from 
the  successful  bidder.  Henry  H.  Sprague, 
Henry  P.  Walcott,  James  .\.  Bailey,  Jr., 
Metropolitan  Water  and  Sewerage  Board. 
Frederick  D.  Smith.  Engineer  of  Sewerage 
Works.     William   N.   Davenport.   Secretary. 

An  order  was  introduced  at  a  recent  meet- 
ing of  the  Board  of  Aldermen  of  Springfield. 
Mass.,  asking  for  an  appropriation  of  $24,0(iO 
for  sewer  system  extensions  in  the  ward  4 
section  of  the  city. 

Michigan. 

®R.  W.  Roberts  of  Saginaw.  Mich.,  has 
been  awarded  the  contract  bv  the  village  of 
Vassar.  Mich..  B.  H.  Clark  clerk,  for  the  con- 
struction of  a  cement  sewer.  2  by  3  ft.,  from 
the  mouth  of  the  mill  race  of  the  Moore  drain 
up  to  Huron  Ave.,  then  a  2  ft.  sewer  from 
Huron  Ave.  to  Oak  St.  Bids  were  opened 
Sept.  2. 

The  City  Council  of  Big  Rapids.  Mich.,  has 
passed  a  resolution  ordering  the  laying  of  the 
proposed  sewer  in  Sanborn  .Ave.,  a  distance  of 
840  ft. 

The  Board  of  Public  Works  of  Iron  Moun- 
tain. Mich.,  has  recommended  to  the  City  Coun- 
cil the  issuance  of  bonds  to  the'  amount  of 
$•30,000  for  the  installation  of  a  sewerage  sys- 
tem. 

According  to  the  estimate  of  Sanitary  En- 
gineer T.  C.  Hatton  the  cost  of  the  proposed 
trunk  and  storm  sewer,  which  the  City  of 
Escanaba.  Mich.,  contemplates  putting  in,  will 
be  $170,000.  Plans  and  specifications  for  the 
same  are  now  being  prepared  by  the  Engi- 
neer. The  citizens  will  be  asked  to  vote  at 
the  November  election  on  the  issuance  of 
bonds  to  the  amount  of  $100,000  to  help  pay 
for   the  improvement. 


Minnesota. 

•J«Bids  will  be  received  until  8  p.  m..  Sept. 
20,  by  Village  Council,  Litchfield,  Minn.,  for 
the  construction  of  sewers.  1st ;  A  General 
Sewer  extending  from  the  Outlet  into  Jewett's 
Creek  to  the  intersection  of  Marshall  and 
10th  Sts.,  and  comprising  a  settling  tank, 
diversion  manhole  and  3,060  lin.  ft.  of  12-in. 
sewer.  2nd :  A  District  Sewer  in  Sewer  Dis- 
trict No.  1  comprising  815  lin.  ft.  of  12-in. 
sewer.  880  lin.  ft.  of  8-in.  sewer  and  185  lin. 
ft.  of  6-in.  sewer.  3rd :  A  District  Sewer 
in  Sewer  District  No.  2,  comprising  1..32(t  lin. 
ft.  of  8-in.  sewer.  4th :  A  District  Sewer  in 
Sewer  District  No.  3,  comprising  1.231  lin.  ft. 
of  8-in.  sewer.  Also  the  necessary  manholes, 
Y  branches  and  other  appurtenances  required 
on  above  described  sewers.  Proposals  must 
be  accompanied  by  a  cash  deposit  or  certified 
check  for  15  per  cent  of  the  aggregate 
amount  of  the  bid.  made  payable  to  the  order 
of  the  Villag;e  Treasurer  as  a  guarantee  that 
a  contract  will  be  entered  into.  Also  sealed 
proposals  will  \ye  received  for  items  1-2-3  and 
4  separately.  Plans  and  specifications  are  on 
file  and  blank  forms  of  proposal  may  be  ob- 
tained at  the  offices  of  the  \'illage  Recorder 
and  of  L.  P.  Wolff,  Consulting  Engineer,  St. 
Paul.  Minn.  John  Rolange  is  Village  Re- 
corder. 

®The  City  Council  of  .Mbert  Lea.  Minn., 
Wm.  Barneck,  Cit)-  Engineer,  has  let  the  con- 
tract for  the  construction  of  lateral  sewer 
No.  9  to  Ilstrup  &  Olson  of  Minneapolis, 
Minn.,  at  $24,013.  This  sewer  will  be  con- 
structed on  Bridge,  Lake  Ave.,  Elizabeth, 
Frank   and    East    Clark    Sts. 

®Pastortt-Lawrence  Co.,  Duluth.  Minn.,  has 
been  awarded  the  contract  for  sewer  and 
water  extensions  by  the  City  of  Cloquet,. 
Minn.,  at  $6,342,  for  which  bids  were  opened 
Sept.  10  by  J.  A.  Parks.  City  Clerk.  The 
work  includes  2,910  cu.  yds.  of  earth  excava- 
tion; 2,106  lin.  ft.  of  8-in.  sewer  pipe  in  place; 
57  house  connections  8-in.  x  4-in.  Y's ;  6  man- 
holes ;  2,254  lin.  ft.  of  6-in.  water  pipe  in 
place;  .349  lin.  ft.  of  4-in.  water  pipe;  six  6- 
in.  gate  valves  and  surface  boxes;  five  4-in. 
hydrants   and   2.184   lbs.   of  specials. 

The  Water  Board  of  Red  Wing.  Minn.,  has 
recomnrended  to  the  City  Council  that  the  pro- 
posed extension  of  the  12th  St.  sewer  be  made 
this  fall.  The  work  will  include  about  1,805 
ft.  of  8-in.  pipe,  fixtures.  3  fire  hydrants,  etc., 
and  will  cost  about  $2,420. 

Missouri. 
®E.   M.    Talbot   secured   the  contract   from 
the    Board   of    Public   Works   of   St.   Joseph, 
-Mo.,   for  completing  Blacksnake  sewer  exten- 
sion. 

The  City  Council  of  Springfield.  Mo.,  has 
authorized  City  Clerk  Langston  to  advertise 
for  bids  for  the  construction  of  the  extension 
to  the  city  sewer  mains  as  provided  in  the 
plans  prepared  by  .Alexander  Potter  of  New 
York  City.  Consulting  Engineer.  The  exten- 
sions will  cost  in  the  neighborhood  of  $70,- 
000. 

Nebraska. 

®^Ieeker  &  Dobson  have  been  awarded  the 
contract  by  the  city  of  Omaha,  Neb.,  Geo.  W. 
Craig  city  engineer,  for  the  construction  of  a 
sewer  in  Districts  Nos.  46(i  and  4(il,  at  $465 
and  $1,226.     Bids  were  opened  Sept.  9. 

New  Jersey. 

^Bids  will  be  received  until  2  p.  m.,  Oct.  3, 
by  Passaic  Valley  Sewerage  Commissioners. 
J.  S.  Gibson  clerk,  for  the  construction  of 
-Section  8  of  the  main  intercepting  sewer  in 
the  city  of  Newark.  Particulars  that  may 
enable  contractors  to  judge  of  the  character 
of  the  work  are  given  below :  .Approximate 
quantities — Section  8 — Item  1.  Earth  excava- 
tion and  refining,  in  trench,  for  12(i-in.  sewer, 
1.790  lin.  ft.  Item  2.  Earth  excavation  and 
refilling,  in  trench,  for  132-in.  sewer.  3.280  lin. 
ft.  Item  3.  Earth  and  rock  excavation  and 
refilling,  in  tunnel,  for  132-in.  sewer.  1,600 
lin.  ft.  Item  4.  Concrete  masonry,  in  trench, 
Portland  cement  mortar,  12,(X)0  cu.  yds.  Item 
5.    Concrete  masonrv.  in  tunnel.  Portland  cem- 
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eiit  murtar,  4,-")iin  cu.  yds.  Item  (i.  Brick  ma-  worth  Road.  N.  E.  W.  H.  Kirby  is  Secretary 
sonry.   in  manholes,   laid   with   Portland  cem-       of  the  Director. 

ent    mortar,    and    appurtenant    work,    loll    cu.  ®The  Board  of   Control  of   Springfield,  O., 

yds.  Item  7.  Rock  excavation,  in  trench,  2011  has  let  the  contract  for  the  construction  of 
cu.  yds.  Drawings,  form  of  contract  and  the  Wheldon  ditch  to  M.  J.  Hanon  at  $52,- 
specifications,  and  blank  form  for  proposal  824.  and  for  the  cleaning  and  improvement  of 
may  be  obtained  at  the  commissioners'  office  ]\jji|  Rj,,,  ^t  $55,008.  Krumholtz  &  Dovle  se- 
from  \\  m.  SI.  Brown,  chief  engineer.  cured  the  contract  for  the  construction  of  the 

Bids  were  received  Sept.   10  by  the  Passaic       Henrv  St.  storm  center  at  $7,204. 
Valley  Sewera.ge   Commissioners.   William   M.  ©Thg    Board   of   Control    of    Mansfield.    O., 

Brown,  Chief  Engineer,  Esse.xBldg..  Newark,  has  awarded  the  contract  for  the  furnishing 
N.  J.,  for  the  construction  of  the  Main  In-  of  lab^r  and  material  for  the  construction  of 
tercepting  Sewer,  Section  No.  lb.  The  con-  the  proposed  15-in.  tile  sub-main  sewer  in 
tract  probably  will  be  awarded  on  Sept.  1.  the  north  end  of  the  citv,  as  follows:  Rusk 
to. the  lowest  bidder.  In  the  table  given  be-  Bros.,  material  and  p'ipe,  $1,410;  Voegele 
low  (1)  stands  for  bid  of  Leo  E.  Kelly,  Inc.,  Bros.,  cast  iron  pipe,  $639;  George  C.  Long, 
Brooklyn,  N.  \.  (2)  Union  Building  &  Con-  jahor,  $9,970.  The  total  cost  of  the  sewer 
struction    Co.,    Passaic,    N.   J.;    (3)    John     F.        jg  $12  025 

Stevens    Construction    Co.,    18    W     42nd    St.,  FidTcr""&  Brock  of  Springfield,  O.,  submitted 

New    York  City,   and    (4)   James   H.   Holmes. 
87    Nassau    St.,   New   York    City: 

(1)  (2)  (31  (4) 

Earth    excavation    and    refilling,    in    trenoli,     for    81-in 

sewer.    8,070   lin.    ft .J 46.S.')  $38.00  $?.'i.nO  $21. S3 

Earth  or  rock  excavation  and  retailing,  in  tunnel,  for  81- 

in.  sewer.  270  lin.   ft .-.0.00  60.00  40.00  32.00 

Excavation  and  appurtenant  work  for  special  structures  

Concrete    masonry,    in    trench,    and    special    structures, 

9,000    cu.     yds 8.70  10.00  S.30  7.:),i 

Concrete  masonry,   in  tunnel,  400  cu.   yds S.70  16.00  11.00  10.00 

Brick    masonrv,    in    manholes,    and    appurtenant    work. 

250   cu.    yds IS.OO  l.S.flO  17.00  15.00 

Rock  excavation,  in  trench,  5,500  cu.  .yds 3.00       '         3.50  4.50  3. .50 

Totals    $509,360         $474,010         $351,S9S         $304,358 


The  voters  of  Audubon,  N.  J.,  on  Oct.  15 
will  vote  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $65,000  for  the  construction 
of   a   s'ewer   system    in   that   borough. 

The  State  Board  of  Health  has  directed  the 
City  of  Plainfield,  N.  J.,  to  file  with  the 
Board,  without  delay,  plans  to  remedy  the  ex- 
isting insanitary  condition  at  the  sewerage 
beds.  The  Board  suggests  that  an  effluent 
pipe  be  laid  from  the  present  plant  to  a  point 
below  Sebring  Mills. 

New  York. 

®The  Common  Council  of  Auburn.  N.  Y., 
has  awarded  a  contract  to  Mohr  &  Corkery 
of  that  city  for  the  construction  of  a  sanitary 
sewer  in  Hospital  Lane  near  the  Sunnycrest 
Tuberculosis    Hospital,    at    $2,439. 

®The  Board  of  Contract  &  Supply  of 
Watervliet,  N.  Y.,  has  let  the  contract  for  the 
new  sewer  at  Second  St.,  Port  Schuyler,  to 
King  &•  Besch  of  Watervliet,  at  $2,935. 

®DanieI  F.  Somm'ers  and  William  H. 
Graves  of  Clifton  Springs,  N.  Y.,  have  been 
awarded  the  contract  for  the  construction  of 
the  new  sewage  disposal  plant  for  the  use 
of  the  Clifton  Springs  Sanitarium.  Plans 
and  specifications  were  approved  by  the  State 
Board  of  Health. 

®J.  E.  Hall  of  Sidney.  N.  Y.,  has  been 
awarded  the  contract  by  the  Sewer  Commis- 
sioners of  that  city  for  the  construction  of 
about  6,400  ft.  of  sewer  and  outlet  to  river, 
with  manholes,  catch  basins,  etc.  Bids  were 
opened  Sept.  10. 

®The  Sand  and  Gravel  Co.,  East  Liverpool. 
O.,  has  been  awarded  the  contract  by  the  city 
of  Binghamton,  N.  Y..  and  the  Village  Board 
of  Lestcrshire,  N.  Y.,  for  the  construction  of 
the  Biiighamton-Lestershire  trunk  sewer  at 
$33,817.  Bids  were  opened  .\ug.  7  by  Fancher 
M.  Hopkins,  city  clerk. 

Ohio. 

•J-Bids  will  be  received  until  noon.  Sept.  23. 
by  Director  of  Public  Service,  Marion,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  constructing  a  sanitary  sewer  on 
Irey  Ave.  and  a  sanitary  sewer  in  the  alley 
between  Main  St.  and  Prospect  St.  from  Mill 
St.  to  George  St.,  according  to  plans  and 
specifications  on  file  in  said  office.  Bids  for 
labor  and  materials  must  be  separate,  and  bid- 
ders are  required  to  state  explicitly  the  kind 
of  material  to  be  used  and  to  furnish  a  sam- 
ple of  the  same.     H.   S.   Kraner   is   Clerk. 

4*Bids  will  be  received  until  Sept.  25,  by 
Director  of  Public  Service,  Cleveland,  O., 
for  the  construction  of  sewers  in  an  avenue 
lietween    Penobscot   Ave.,   N.   E.,   and    Wood 


the  lowest  bids  to  the  Department  of  Public 
Service  of  that  city  for  the  construction  of  six 
sewers,  as  follows :  Indian  Run  sewer,  $133,- 
364;  Forest  Ave.  sewer,  $1,327;  Columbia  St. 
sewer.  $1,454;  Highland  Ave.  sewer,  $2,794; 
Cecil  St.  sewer,  $470,  and  High  St.  sewer, 
$822.  Other  bidders  on  the  Indian  Run  sewer 
were  as  follows:  Patrick  Caffrev,  $137,998; 
Edward  Ryan,  $139,906;  R.  J.  Paul.  $144,- 
180;  McHugh  Bros..  $151,385;  Huonker  & 
Williams.  $163,236.  The  approximate  estimate 
is  $154,828. 

City  Engineer  F.  E.  Weaver  of  Hamil- 
ton. 0.,  has  estimated  the  cost  of  opening  the 
Edison  Ave.  sewer,  which  would  drain  all  of 
East  Hamilton  north  of  Grand  Blvd.,  at  $14,- 
OOO.  The  City  Council  is  considering  a  reso- 
lution for  the  improvement. 

The  City  Council  of  Lorain,  0.,  has  adopted 
a  resolution  for  the  construction  of  a  lateral 
sanitary  sewer  in  the  alley  south  of  East 
20th  St.,  from  Tacoma  Ave.  to  the  alley  east 
of  Grove  Ave. 

Oklahoma. 

^Bids  will  be  received  until  8  p.  in.,  Sept. 
18.  by  .\.  R.  Clement.  City  Clerk,  Norman, 
Okla.,  for  the  construction  of  about  8  1-6 
miles  of  trunk  line  sewer. 

Pennsylvania. 

®The  Highway  Committee  of  York,  Pa.,  has 
let  the  contract  for  laying  a  sewer  on  Vine 
St.  to  the  General  Supply  &  Construction 
Co.  at  the  following  bid :  48-in.  iron  pipe. 
$5.55  per  ft. ;  48-in.  brick,  $5.45  per  ft. ;  48-in. 
vitrified  brick,  $5.50  per  ft. ;  2:^  ft.  of  rein- 
forced concrete,  $9  per  ft. ;  90  ft.  6x2  rein- 
forced concrete.  $6.85  per  ft. ;  42-in.  rein- 
forced concrete.  $4.80  per  ft. ;  42-in.  brick, 
$4.70  per  ft.;  42-in.  vitrified  block.  $4.75  per 
ft. ;  24-in.  terra  cotta  pipe,  $1.75  per  ft. ;  12- 
in.  terra  cotta  pipe,  $0.82  per  ft. ;  excavating 
rock,  $2.50  per  cu.  yd. ;  manholes,  $29 ;  in- 
lets, $54. 

®The  American  Steel  Foundries  Co., 
Sharon,  Pa.,  has  awarded  the  contract  for 
sewering  the  plant  of  the  company  to  the 
William  Mclntvre  &  Sons  Co.  of  Sharon,  at 
about  $4,000. 

®The  Board  of  Public  Works  of  Reading, 
Pa.,  has  let  the  contract  for  the  installation 
of  two  centrifugal  pumps  at  the  sewage  dis- 
posal plant  to  the  Camden  Iron  Works  at 
$8,320.  Other  bidders  were:  Reading  Elec- 
tric Co.,  $8,125;  J.  P.  Perkins,  Philadelphia, 
$10,945,  and  Bravo  D.  Dovle,  Philadelphia, 
$9,890. 

®Fehr  &  O'Rourke  of  Reading,  Pa.,  were 
recently  awarded  the  contract  by  the  City 
Council   of   that   city   for  the   construction   of 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently 


the  new  storm  and  house  sewer  construction 
on  Penn  St.,  from  Second  west  to  the  Schuyl- 
kill Canal,  at  $12,734.  Other  bidders  were 
The  Reading  Contracting  Co.,  $14,.j65,  and 
John  E.  Weidner,  $15,300. 

©Joseph  McCormick  &  Bro.  have  been 
awarded  the  contract  by  the  City  Councils  of 
Erie,  Pa.,  for  the  storm  water  sewer  in 
Fourth,  south  on  Cascade,  and  in  several  west 
side  streets  in  the  Third  ward  in  order  to  do 
away  with  the  flooding  of  the  cellars  in 
Eighth,  Ninth  and  10th  Sts.,  at  $1.30  per  ft. 
The  total  cost  will  be  $12,098. 

Consulting  Engineer  Charles  E.  Collins  of 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract by  (he  City  Council  of  Lansdale,  Pa.,  for 
the  preparation  of  complete  plans  and  specifi- 
cations of  a  comprehensive  sewerage  system 
and  sewer  disposal  works  for  the  borough  of 
Lansdale.  Samuel  D.  Conver  is  borough  sec- 
retary. 

South   Carolina. 

®The  City  Council  of  Columbia,  S.  C. 
has  let  the  contract  for  the  construction  of 
the  storm  sewer  through  Maxey  Gregg  Park 
to  A.  E.  Lagare  Construction  Co.  at  $2,443. 
Weston   &   Brooker   bid   $;3.018   on   the   work. 

Tennessee. 

•{•Bids  will  be  received  until  noon,  Sept.  25. 
by  D.  G.  Leahy,  recorder,  Knoxville,  Tenn., 
for  the  construction  of  the  Tiiird  Creek  sani- 
tary sewer  and  outfall  into  Tennessee  River. 
The  work  will  include  the  following  approxi- 
mate quantities :  2,200  Hn.  ft.  42-in.  sewer, 
2,500  lin.  ft.  .39-in.  sewer,  2,800  lin.  ft.  36-in. 
sewer.  700  lin.  ft.  33-in.  sewer,  and  other  mis- 
cellaneous sizes  and  items.  Specifications, 
proposal  sheet,  tabulated  trenching  sheet  (giv- 
ing approximate  depths  of  earth  and  rock 
cuts)  and  blue  prints  of  sewer  designs  may 
be  had  on  application  to  J.  E.  Thompson,  city 
engineer. 

Texas. 

®The  City  Council  of  Cuero.  Te.x..  has  let 
the  contract  for  furnishing  the  pipe  for  the  in- 
stallation of  a  sewerage  system  to  H.  Runge 
&  Co.  at  $7,000.  Two  main  trunk  lines  are  to 
be  constructed. 

Engineers  Morey  and  Williams,  associat- 
ed with  Consulting  Engineer  J.  H.  Fuertes  of 
New  York  City,  have  practically  completed 
the  preliminary  survey  and  collection  of  data 
for  the  construction  of  the  proposed  sewage 
disposal   plant   for  Dallas,   Tex. 

Business  men  and  the  City  Commissioners  of 
Eagle  Pass,  Tex.,  contemplate  applying  to  the 
next  Legislature  for  permission  to  issue  bonds 
for   the   installation    of  a   sewer   system. 

Citizens  of  Dallas.  Tex.,  living  west  of 
Beckley  Ave.,  between  Seventh  and  Eighth 
Sts.,  recently  held  a  meeting  for  the  puroose 
of  taking  action  leading  to  the  extension  of 
the  sanitary  sewer  service  to  that  part  of  the 
citv. 

Utah. 

4«Eids  will  be  received  until  10  a.  m..  Sept. 
24.  by  Board  of  Commissioners.  Salt  Lake 
City.  Utah,  for  assembling  and  laying  a  60- 
in.  corrugated  iron  pipe  storm  sewer  on  Ninth 
South  St.  from  West  Temple  St.  to  Third 
West.  St.,  and  cleaning  out  present  cana! 
from  Third  West  St.  to  the  intersection  of 
Seventh  West  and  Eighth  South  Sts.,  accord- 
ing to  plans  and  profile  on  file  in  the  city  en- 
.gineer's  office.  Instructions  to  bidders,  speci- 
fications and  forms  for  contract  and  bond,  to- 
gether with  plans,  are  on  file  in  the  city  engi- 
neer's office,  and  copies  will  be  furnished  on 
receipt  of  a  deposit  of  $5.  By  order  of  the 
Board  of  Com.missioners.  Noble  Warruni. 
city  recorder. 

■Washington. 

Followin.g  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Sept.  6, 
for  the  construction  of  the  Central  District 
of  the  North  Trunk  sewer:  Meacham  & 
Babcock,  Central  Bldg.,  Seattle,  $;368,269 ; 
Stillwell  Bros.,  $426,087,  and  Colson  Construc- 
tion Co.,  $-162,682.  The  Engineer's  estimated 
cost  of  the  work  is  $402,600.     Items  specified 
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are  as  follows :  Sewer  pipe,  10-iii.,  215  ft. ; 
12-in.,  476  ft.;  15-in.,  50  ft;  Gm  ft.  18-in. ; 
532  ft.  21-in.;  4(j  ft.  24-in. ;  327  ft.  30-in. ; 
157  ft.  36-in.;  133  ft.  28x42  ft.  brick  sewer; 
263  ft.  4%-ft.  manholie ;  300  6-in.  side  connec- 
tions;  300  8-in.  side  conections ;  1,000  cu.  yds. 
concrete;  15,000  ft.  8-in.  sub-drains;  340  ft. 
6-in.  standing  conn. ;  968  ft.  42-in.  cone, 
sewer;  4,007  ft.  48-in.,  1,139  ft.  54-in.,  5,980  ft. 
60-in.,  1,472  ft.  60-in.,  906  ft.  72-in.,  120  ft. 
78-in.,  2,664  ft.  84-in.,  400  ft.  39x60-in.,  950 
ft.  72-in.;  20,000  lbs.  reinf.  steel;  500  cu.  yds. 
gravel  fnd. ;  500  ft.  fir  piling,  etc. 

Following  bids  were  received  recently  by  the 
Board  of  Public  Works,  Seattle,  Wash.,  for 
the  construction  of  sewers  in  Brooklyn  Ave. 
et  al. :  Dicken  &  Rightmire,  $44,793:  J.  N. 
Johnson  &  Co.,  $48,149;  International  Dredg- 
ing Co.,  Central  Bldg..  Seattle,  $43..'j89  ;  Krogh 


&  Jessen,  $49,345;  Geo.  W.  Walker,  $49,935; 
T.  I.  Peterson,  $.52,6.32;  Frasca  &  Colucio, 
$48,993,  and  the  Pearson  Construction  Co., 
$47,822. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  ni..  Sept. 
19,  by  Board  of  Public  Works,  Chippewa 
Falls,  Wis.,  for  the  construction  of  approxi- 
mately 1,100  ft.  of  lo-in.  and  18-in.  vitritied 
pipe  sewer  and  appurtenances  on  JefTerson 
Ave.,  from  Duncan  Creek  to  Fair  St.,  in  ac- 
cordance with  the  plans  and  specifications  on 
file  in  the  office  of  the  City  Clerk.  J.  T. 
Tuohy  is  Chairman  of  the  Board. 

©Sweeney  Bros,  of  Reedsburg,  Wis.,  have 
been  awarded  the  contract  by  that  city,  A.  M. 
Huebing  clerk,  for  the  construction  of  a  main 
and  lateral  sewer  in  the  East  Side  Sewer  Dis- 
trict, at  $15,263,     The  work  consists  of  about 


1,175  ft.  of  27-in.  pipe,  425  ft.  of  24-in.  pipe^ 
1,775  ft.  of  20-in.  pipe,  1,370  ft.  of  1-5-in.  pipe^ 
8IHI  ft.  of  12-in.  pipe  and  7-30  ft.  of  8-in.  pipe. 
Bids  were  opened  Sept.  4. 

®John  F.  Icke  of  Madison,  Wis.,  has  been, 
awarded  the  contract  by  the  City  Council  o£ 
Stoughton,  Wis.,  for  sewer  work  in  that 
city.  The  sewer  connections  to  be  laid  will 
extend  from  the  S.  \.  Chase  corner  of  Fourth, 
and  East  ^lain  to  S.  A.  Peterson's  corner  on. 
East  Main  and  Fifth  and  through  the  alley 
running  from  South  Forest  back  of  the 
Stoughton    State    Bank    to    the    City    Library. 

The  Board  of  Public  Works  of  .\ntigo, 
Wis.,  plans  to  construct  a  trunk  line  sewer 
north  on  Deleglise  St.,  circling  the  C.  &  N. 
W.  roundhouse  to  the  International  Hoist 
Co.,  thence  east  to  Superior  St.,  and  run- 
ning   from    thence    to    Springbrook. 


Alabama. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
5,  by  Maj.  C.  A.  F.  Flagler,  U.  S.  Engineer, 
Mobile,  Ala.,  for  dredgmg  in  harbor  at  Mo- 
bile, Ala. 

California. 

®The  Harbor  Advisory  Board  of  Los  An- 
geles, Cal.,  has  accepted  the  bid  of  the  St. 
Helens  Creosoting  Co.  for  piles  to  be  used  in 
the  1,600-ft.  municipal  wharf,  which  is  to  be 
constructed  in  the  inner  harbor  near  the  Mor- 
mon Island  property.  The  specifications  pro- 
vide that  20  per  cent  of  the  piling  is  to  be  de- 
livered within  60  days  from  the  date  of  sign- 
ing the  contract.  This  means  that  actual  con- 
struction work  on  this  wharf  will  be  com- 
menced about  Dec.  1.  The  cost  of  the  piles 
is  $41,961. 

District  of  Columbia. 

^Bids  will  be  received  until  3  p.  m.,  Oct. 
V,  by  Oscar  Wenderolh,  Su])crvising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  furnishing  lamp  standards  and  brack- 
ets that  may  Ije  required  for  various  buildings 
under  control  of  the  Department,  in  accord- 
ance with  the  drawings  and  specifications, 
sopies  of  which  may  be  had  at  the  discretion 
of  the  Supervising  Architect. 

Georgia. 

•I"Bids  will  be  receued  until  3  p.  m..  Oct. 
29,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  and  interior  lighting 
fixtures  and  approaches,  of  the  United  States 
post  office  at  Elberton,  Ga.  The  building  is 
one  story,  basement  and  mezzanine  at  both 
sides,  and  has  a  ground  area  of  .^pproximately 
3,600  sq.  ft.,  nonfireproof  construction,  stone, 
brick,  and  stucco  facing,  terra  cotta  cornice, 
and  tin  roof.  Drawings  and  specifications 
may  be  obtained  from  the  custodian  of  site 
at  Elberton,  Ga..  or  at  the  discretion  of  the 
Supervising  Architect. 

Illinois. 

^Bids  will  be  received  until  11a.  m..  Sept. 

24,  by  Col.  J.  L.  Clem,  Chief  Quartermaster, 
Federal  Bldg.,  Chicago,  III,  for  supplying  380 
refrigerators  of   various   sizes. 

^Bids  will  be  received  until  2  p.  m.,  Sept. 
23,  by  Commanding  Officer,  Rock  Island  Ar- 
senal, Rock  Island,  111.,  for  furnishing  and 
delivering  at  that  arsenal,  2,500  revolver  cart- 
ridge belts,  model  1910.  without  saber  rings ; 
also  alternate  bids  will  be  considered  for  2,.506 
revolver  cartridge  bells  without  saber  rings, 
exclusive  of  belt  fasteners,  male  and  female, 
and  .5,000  magazine  pockets,  web  and   double. 

^Bids  will  be  received  until  3  p.  m.,   Sept. 

25.  by  C.  Keller,  U.  S.  Engineer,  Rock  Island, 
111.,   for   the  construction   and  repair  of  dams 


and  shore  protections  between  Clayton,  la., 
and  Cassville,  Wis. ;  between  Rock  River  and 
Fairport,  la. ;  between  Keokuk,  la.,  and  Can- 
ton, Mo.;  between  Two  Branch  Islands  and 
Bolters  Island. 

^Bids  will  be  received  by  the  Board  of  In- 
spectors of  the  House  of  Correction,  20th  St. 
and  California  Ave.,  Chicago,  111.,  until  2  p. 
m.,  Sept.  23,  for  furnishing  and  delivering 
such  articles,  lubricating  oils,  explosives, 
hardware,  paints,  sewer  pipe,  electrical  steam- 
fitting  and  engineers'  supplies  according  to 
specifications  on  file  with  the  board. 

®The  Commissioners  of  Cook  County,  Chi- 
cago, on  Sept.  11  awarded  the  contract  for  the 
erection  of  the  new  county  hospital  to  John 
Grifiiths  &  Son,  112  W.  .-Xdams  St.,  Chicago, 
at  $2,276,000. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Sept. 
28.  by  Township  Trustee,  Hensley  Township, 
Johnson  County,  Franklin,  Ind.,  for  the  con- 
struction of  a  school  building  in  said  town- 
ship.    S.  A.  Richardson  is  Trustee. 

•{•Bids  will  be  received  until  11  a.  m.  (cen- 
tral time),  Oct.  11.  by  Maj.  J.  C.  Oakes,  U.  S. 
Engineer,  Louisville,  Ky.,  for  constructing 
lock  and  dam  No.  43,  Ohio  River,  near  New 
Amsterdam,    Ind. 

Iowa. 

®.\rthur  Lattimer,  Eldora,  la.,  has  been 
awarded  the  contract  for  constructing  a  con- 
crete dam  across  the  Big  Siou.x  at  Fairview, 
for  power  development  purposes. 

Maryland. 

The  Harbor  Board  of  Baltimore,  Md.,  has 
approved  the  specifications  for  a  commercial 
wharf  and  recreation  pier,  to  be  built  in  East 
Baltimore.  The  wharf  is  to  be  500  ft.  long 
and  150  ft.  wide,  and  bids  for  its  construction 
will  be  asked  shortly.  Oscar  Lackey,  Balti- 
more, is  Harbor  Engineer. 

Massachusetts. 

•I«Bids  will  be  received  until  11  a.  m.,  Oct. 
5,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  dredging  a 
12-ft.  channel  to  the  naval  magazine,  Hing- 
ham,  Mass.  .Appropriation  available,  $40,000. 
Plans  and  specifications  can  be  obtained  on 
application  to  the  bureau  or  to  the  command- 
ant of  the  navy  yard,  Boston,  Mass.  H.  R. 
Stanford,  Chief  of   Bureau. 

Michigan. 

^Bids  will  be  received  until  noon,  Sept. 
28.  by  Lieut.  Col.  M.  M.  Patrick,  U.  S.  Engi- 
neer, Federal  Bldg.,  Detroit,  Mich.,  for  dredg- 
ing Black  River  at  Port  Huron,  Mich. 

Bids  were  opened  Sept.  10  by  the  U.  S. 
Engineer  at  Grand  Rapids  for  the  construc- 
tion of  a  breakwater  at  Manistee  Harbor, 
Mich.     Grieling  Bros.   Co.,   Green   Bay.   Wis.', 


at  $1.32,204,  was  the  low  bidder.  The  work 
includes  dredging  for  foundations,  foundation- 
piles,  oak  timber,  hemlock  timber,  pine  or 
Douglas  fir  timber,  drift  and  screw  bolts,  tie- 
rods,  spikes,  steel  plates  and  stone. 

Minnesota. 

•J«Bids  will  be  receixed  until  2  p.  m..  Sept. 
22,  by  State  Board  of  Control,  St.  Paul,  Minn.,, 
for  the  necessary  labor  and  material  for  new- 
roofs  and  gutters  for  B.  and  C.  Wards  east 
at  the  Rochester  State  Hospital,  Rochester,. 
Minn. 

^•Bids  will  be  received  until  3  p.  ni..  Oct. 
21,  by  Oscar  Wenderoth.  .Supervising  .Archi- 
tect Treasury  Department.  Washington,  D.  C.y 
for  the  construction,  including  plumbing,  gas. 
piping,  heating  apparatus,  electric  conduits^ 
and  wiring  and  interior  lighting  fixtures,  of 
the  United  States  post  office  at  Moorhead, 
Minn.  The  building  to  be  two  story  and  base- 
ment, approximately  4,100  sq.  ft.  ground  area,, 
brick  faced,  with  wood,  terra  cotta,  stucco- 
and  stone  trimmings,  tin  roof,  and  nonfire- 
proof construction  except  the  first  floor. 
Copies  of  drawings  and  specifications  may  be 
obtained  from  the  office  of  the  Custodian  of 
the  site  at  Moorhead,  Minn.,,  or  at  the  dis- 
cretion of  the  Supervising  Architect. 

Montana. 

^Bids  will  be  reoc-ived  until  2  p.  m.  Oct.  4,. 
by  Commissioner  of  Indian  Affairs.  Washing- 
ton, D.  C,  for  furnishing  materials  and  labor 
for  the  erection  of  a  brick  school  house  and 
the  installation  of  a  central  heating  plant  at 
the  Crow  Indian  School.  Mont. 

Nebraska. 

The  State  Board  of  Irrigation  has  approved 
the  application  of  the  Fremont  Canal  &  Power 
Co.  for  the  right  to  construct  a  power  canal 
to  take  waters  from  the  Platte  River  near 
Schuyler  to  Fremont.  It  is  now  stated  that 
construction  will  be  started  as  soon  as  a 
franchise  is  secured  in  Omaha.  It  is  planned 
to  construct  the  canal  from  Schuyler  to  Fre- 
mont, about  25  miles,  and  build  in  Fremont  a 
turbine  power  plant ;  to  build  in  Omaha  a 
power  distributing  plant  which  will  distribute 
power  throughout  the  city  and  outside.  The 
company  is  controlled  by  the  Kountz  Bros. 
Syndicate.  New  York  City.  R.  T.  Lozier,  care 
Central  Service  Corp.,  First  National  Bank 
Bldg.,  Omaha,  Neb.,  is  the  Engineer. 

New  York. 

©Charles  E.  Malone,  Port  Henry,  N.  Y.,  has 
been  awarded  a  contract  at  $11,000  by  Daniel 
F.  Payne  for  constructing  a  dam  across  the 
Bouquet  River  at  Kingdom. 

®The  Aberthaw  Construction  Co.,  Boston, 
Mass..  received  the  contract  for  the  erection 
of  the  following  additions  to  the  plant  of  the 
Pierce-.Arrow  Motor  Car  Co.,  BuiTalo,  N.  Y. : 


•J-  indicates  work  now  open  fo*-  bids.    ®  indicates  a  contract  let  recently. 
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Three  additional  stones  to  the  one-story 
Truck  Assembly  Building.  244  by  184  ft.. 
■erected  by  the  Aberthaw  Construction  Co.  in 
1910 :  one  additional  story  to  the  3-story  Body 
Building,  also  erected  by  the  Aberthaw  Con- 
struction Co..  this  buildmg  consisting  of  two 
parallel  wings  40l'  by  60  ft.  and  325  by  60  ft. 
Lockwood.  Greene  &  Co.,  Boston,  are  the 
architects  and  engineers. 

Oklahoma. 

4*Bids  will  be  received  until  1(»  a.  m.,  Oct. 
3,  by  Constructing  Quartermast?er,  Fort  Sill, 
Okla.,  for  constructing,  plumbing,  heating  and 
electric  lighting  to  remodel  hospital  at  that 
place. 

Ohio. 

•J«Bids  will  be  received  until  11  a.  m.,  Sept. 
25,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  electrical  wiring 
■in  the  old  Court  House  in  accordance  with 
drawings  and  specifications  furnished  bv  F. 
W.  Striebinger.  Architect.  J.  F.  Goldenbogen 
is  Clerk  of  the  Board. 

^Bids  will  be  received  until  noon,  Oct.  10, 
by  \V.  H.  Kirby,  Secretary  to  the  Director 
-of  Public  Service.  Cleveland,  O.,  for  install- 
ing three  5,000  k.w.  steam  turbo-generators, 
•complete  for  the  municipal  electric  light  plant. 
Specifications  may  be  seen  at  the  office  of  the 
Engineer  of  Construction,  319  City  Hall. 

•{•Bids  will  be  received  until  noon,  Oct.  11. 
"by  Board  of  Trustees  of  the  Bowling  Green 
'State  Xormal  College.  D.  C.  Brown,  Clerk, 
Napoleon,  O..  and  at  Hotel  Milliken,  Bowling 
Green.  O..  from  8  a.  m.  until  noon,  Oct.  11, 
•for  furnishing  the  materials  and  the  perform- 
ance of  the  labor  necessary  for  the  erection 
and  completion  of  the  Administration  Build- 
ing of  the  Bowling  Green  Ohio  State  Normal 
College,  Bowling  Green.  Ohio,  according  to 
•plans,  specifications,  bills  and  descriptions 
which  are  on  file  at  the  offices  of  the  Archi- 
tects, Howard  &  Merriam,  Columbus,  O.,  at 
the  Builders'  Exchange.  Columbus,  O.,  at  the 
■office  of  the  .\uditor  of  State,  with  each  mem- 
ber of  the  Board  of  Trustees,  at  the  office  of 
the  County  Clerk,  Bowling  Green.  O.,  and 
at  the  office  of  the  President  of  the  College, 
Mr.  H.  B.  Williams.  Sandusky.  O. 

•J-Bids  will  be  received  until  noon,  Sept.  25, 
by  \y.  H.  Kirby.  Secretary  to  Director  of 
Public  Service,  Cle\-eland,  0..  for  arc  lamps 
and  equipment  for  the  municipal  electric  light 
plant  of  the  city.  Specifications  are  on  file 
with  the   Supt.   of  Water  Department. 

4*Bids  will  be  received  until  noon,  Sept.  26, 
by  W.  H.  Kirby.  Secretary  to  the  Director 
of  Public  Service.  Cleveland.  O..  for  three 
conductor  paper_  insulated  cables  for  the  mu- 
nicipal electric  light  plant.  Specifications  are 
on  file  Avitli  the  Engineer  of  Construction, 
Room  319,  City  Hall. 

®Robinson  &  Son.  New  York  Citv,  have 
been  awarded  the  contract  for  erecting  the 
Commodore  Perry  memorial  shaft  at  Puf-in- 
"Bay,  O.  An  expenditure  of  about  $500,000  is 
to  be  made. 

Pennsylvania. 

•I-Bids  will  be  received  until  noon,  Sept.  24, 
hv  Bureau  of  Lighting;  Department  of  Public 
Works.  Philadelphia.  Pa.,  for  lighting  with 
mantle  lamps,  burning  naphtha  or  other  illu- 
minating oil.  and  for  furnishing  new  lamp 
posts  for  lighting  the  streets,  aveiuies,  boule- 
vards, sidewalks,  alleys,  wharves,  parks  and 
public  places  in  the  citv  of  Philadelphia  dur- 
ing the  year  1913.  The  city  owns  the  posts 
now  in  use.  M.  L.  Cooke  is  Director  of  the 
Department. 

®F.  H.  Clement  &  Co.,  South  Bethlehem, 
Pa.,  have  started  work  on  their  contract  for 
excavatino-  for  the  extension  to  the  Snucon 
plant  of  the  Bethlehem  Steel  Works  at  South 
"Bethlehem.  The  contract  calls  for  the  moving 
of  about  700.000  cu.  yds.  of  earth  and  rock. 

Porto  Rico. 

^•Bids  will  be  received  until  3  p.  m,.  Oct. 
"22  by  Oscar  Wenderoth.  Supervising  .Archi- 
tect.   Treasury    Department,    Washington.    D 


C,  for  the  construction  (complete)  of  the 
buildings  for  the  United  States  quarantine 
station,  San  Juan,  P.  R.,  consisting  of  five 
one-story  buildings,  having  a  total  ground 
area  of  appro.ximately  11,500  square  feet,  with 
brick  walls  and  stucco  facing,  concrete  floors, 
and  corrugated-iron  roof  covering.  Drawings 
and  specifications  may  be  obtained  from  the 
custodian  of  site  at  San  Juan,  P.  R.,  or  at  the 
discretion  of  the  Supervising  Architect. 

Rhode  Island. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
28,  by  Bureau  of  Yards  and  Docks,  W.  M. 
Smith,  Acting  Chief,  Washington,  D.  C,  for 
furnishing  at  the  naval  station,  Newport.  R. 
I.,  two  vertical  closed  hot  water  heaters  of  at 
least  1,000  sq.  ft.  net  actual  tube  heating  sur- 
face each  for  heating  by  atmospheric  exhaust 
steam  or  by  live  steam  up  to  25  pounds  per 
square  inch  gauge  pressure  at  least  500  gal- 
lons of  water  per  minute  each  from  175  de- 
grees to  200  degrees  F.  The  water  space  to 
be  designed  for  a  working  pressure  of  at 
least  150  pounds  per  square  inch  gauge.  Cop- 
per or  composition  tubes,  cast  iron  shell.  Es- 
timated cost,  $2,000.  Specifications  can  be  ob- 
tained on  application  to  the  bureau  or  to  the 
commandant  of  the  naval  station,  Narragan- 
sett  Bay,  Newport,  R.  I. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
5,  by  Bureau  of  Yards  &-  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  furnishing  and 
installing  at  the  naval  station,  Newport,  R.  I., 
a  complete  power  plant  piping  system  to  con- 
nect 1,000-horsepower  boilers,  700-kilowatt 
engines,  fire  pumps,  forced  circulation  hot 
water  heating  system  pumps  and  heaters,  boil- 
er feed  pumps,  feed  water  heaters  and  meters, 
separators,  traps,  special  valves,  feed  water 
governors  and  regulators,  etc.,  to  be  fur- 
nished by  the  government  and  to  furnish  and 
install  all  additional  necessary  accessories.  Es- 
timated cost,  $9,000.  Plans  and  specifications 
can  be  obtained  on  application  to  the  bureau 
or  to  the  commandant  of  the  naval  station. 
Xarragansett  Bay.  Newport,  R.  I.  Wm.  M. 
Smith,   Acting  Chief  of  Bureau. 

•{•Bids  will  be  received  until  11  a.  m..  Sept. 
28,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  furnishing 
and  installing  complete  with  all  accessories 
at  the  naval  station.  Newport.  R.  I.,  one  120- 
horsepower  and  one  225-horsepower  fuel  oil 
engines  with  one  94  and  one  175  kilowatt  gen- 
erator, respectively.  Also  to  mo\-e,  remodel 
and  install  one  160-kilowatt  Busch-Sulzer 
Bros.  Diesel  engine  generator  set  now  on 
hand.  Estimated  cost",  $38,000.  Plans  and 
specifications  can  be  obtained  on  application 
to  the  bureau  or  to  the  commandant  of  the 
naval  station,  Narragansett  Bay.  Newport,  R. 
].     Wm.  M.  Smith.  Acting  Chief  of  Bureau. 

^Bids  will  be  received  until  11  a.  m..  Sept. 
28,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  four  centrif- 
ugal pumps,  two  being  motor-driven  fire 
pumps  of  1.000  gals,  per  minute  capacity,  230 
ft.  and  115  ft.  head  and  two  steam  turbine- 
driven  hot  water  pumps  of  500  gals,  per  min- 
ute at  150  ft.  head,  all  delivered  and  installed 
on  foundations  provided  by  the  government 
Pt  the  naval  torpedo  station,  Newport,  R.  I. 
Estimated  cost.  $7,500.  Plans  and  specifica- 
tions can  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  naval 
station.  Narragansett  Bay.  R.  I.  \\'m.  M. 
Smith.  .Acting  Chief  of  Bureau. 

South  Dakota. 

•{•Bids  will  be  received  until  2  p.  m..  Oct. 
10.  by  Commissioner  .)f  Indian  Affairs.  Wash- 
ington. D.  C  for  furnishing  materials  and 
labor  for  the  installation  of  a  central  steam 
heating  plant  at  the  Crow  Creek  Indian 
School  and  an  acetylene  gas-lighting  plant  for 
the  Crow  Creek  Indian  School  and  Agency, 
South  Dakota,  in  strict  accordance  with  the 
plans,   specifications   and   instructions. 

Tennessee. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
5.  liy   Mai,   F,   M.   Markham.  V.   S.   Engineer, 


Custom  House.  Memphis,  Tenn.,  for  con- 
structing about  1,550,000  cu.  yds.  of  levee 
work  in  the  Upper  and  Lower  St.  Francis, 
Reelfoot  and  White  River  levee  districts. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
■25,  by  Maj.  E.  M.  Markham,  U.  S.  Engineer, 
Custom  House,  Memphis,  Tenn.,  for  the  con- 
struction of  about  85,0(X)  cu.  yds.  of  levee 
work  in  the  Lower  St.  Francis  Levee  District. 

Texas. 

^■Bids  will  be  received  until  2:30  p.  m., 
Sept.  -26,  by  A.  W.  Young,  Secy.,  School 
Board.  Hillsboro,  Texas,  for  the  erection  and 
completion  of  a  16-room  fireproof  school 
building,  including  plumbing,  heating  and  wir- 
ing. C.  H.  Page  &  Bro.,  .Austin  and  Hous- 
ton, Texas,  are  Architects. 

Virginia. 

^Bids  will  he  received  until  11  a.  m..  Oct. 
5.  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment. Washington,  D.  C,  for  two  maga- 
zine buildings  at  the  naval  magazine,  Norfolk, 
Va.  Plans  and  specifications  can  be  obtained 
on  application  to  the  bureau  or  to  the  com- 
mandant of  the  navy  yard.  Norfolk,  'Va.  H. 
R.  Stanford,  chief  of  Bureau. 

®Sanford  &  Brooks  Co.,  24  Commerce  St., 
Baltimore,  Md..  have  been  awarded  the  con- 
tract for  constructing  a  coal  pier  at  Newport 
News,  Va..  for  the  Chesapeake  &  Ohio  R.  R. 
The  pier  will  cost  about  $1,000,000. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m..  Oct. 
5.  by  Bureau  of  Yards  &  Docks,  Navv  De- 
partment, Washington,  D.  C,  for  electric 
wiring  and  fixtures  in  new  general  foundry 
building  at  the  navy  yard,  Puget  Sound. 
Wa.sh.  Estimated  cost,  $2,000.  Plans  and 
specifications  can  be  obtained  on  application 
to  the  bureau  or  to  the  commandant  of  the 
navy  yard  named.  Wm.  M.  Smith,  acting 
chief  of  b'lireau. 

Bids  were  received  Sept.  4  bv  the  Citv  Coun- 
cil of  -Aberdeen,  Wash.,  for  filling  in  the  tide 
flats,  the  work  requiring  about  400,000  cu.  yds. 
of  fill.  The  Spokane  Dredging  &  Construction 
Co.,  Spokane,  Wash.,  is  the  probable  con- 
tractor. 

Wisconsin. 

®Louis  Schmidt.  Superior.  Wis.,  has  been 
awarded  the  contract  for  the  crib  work  for 
the  improvement  of  the  Northern  Coal  &  Dock 
Co.'s  Connors  Point  plant.  The  Great  Lakes 
Dredge  &  Dock  Co.,  Chica.go,  111.,  has  been 
awarded  the  contract  for  the  abutments  at 
the  dock,  the  total  expenditure  on  which  'will 
be  about  $300,000. 

Canada. 

_^Bids  will  be  received  until  11  a.  m..  Sept. 
25.  by  Cha',-man,  Board  of  Control,  at  the  of- 
fice of  M.  Peterson.  Secv..  for  the  manufac- 
ture, delivery  and  erection  in  the  Machine 
Shop  at  the  City  Yards,  Tecumseh  St.,  of  one 
overhead  electric  traveling  crane.  Instruc- 
tion? to  bidders,  specification  and  form  of 
tender  may  be  obtained  at  the  office  of  the 
City  Engineer,  "223  James  Ave. 

•{•Bids  will  be  received  until  4  p.  m..  Sept. 
20,  by  N.  F.  MacNachtan,  County  Clerk.  Co- 
bourg.  Ont.,  for  the  erection  and  completion 
of  a  hospital  building.  Power  &  Son.  Kins- 
ton.  Ont.,  are  .Architects. 

•{•Bids  will  be  received  until  Oct.  15  (ex- 
tension of  date  from  Sept.  20)  by  the  Depart- 
ment of  Public  Works  of  Canada,  Ottawa, 
Out.,  for  the  construction  of  the  breakwater 
at  Victoria,  B.  C.  This  breakwater  will  be 
2.500  ft.  long  and  will  cost  about  $2,000,000. 
Its  construction  will  include  39,320  cu.  yds. 
plain  concrete,  9,300  cu.  yds.  concrete  paving, 
306.000  tons  cut  stone,  "719.8.38  tons  rubble 
stone  and  113.325  tons  granite  blocks.  Bids 
will  be  received  on  two  propositions:  con- 
struction of  Rubble  Mound  breakwater,  2,500 
ft.  long  and  construction  of  a  wall  of  mass 
concrete  on  top  of  rubble  mound. 


4«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


OFFICE     OF    THE     SEWERAGE     COM- 
MISSION   OF    THE    CITY    OF 
BALTIMORE. 
Baltimore,    Md.,   Sept.   3,    1912 
Advertisement  of   Sanitary   Contracts 
Nos.  100  and  101,  Sprinkling  Filters 
and    Broken    Stone    Filtering    Ma- 
terial at   Back  River,   Respectively. 
Sealed     Proposals,     indorsed     "Bid     for 
Constructing   Sprinkling   Filters.    Sanitary 
Contract  No.    100,"    and    "Bid   for   Broken 
Stone  Filtering  Material  for  the  Sewerage 
Disposal    Works.    Sanitary    Contract    No. 
101,"  addressed  to  the  Board  of  Awards, 
of  Baltimore  City,  will  be  received  at  the 
office  of  the  City  Register.  City  Hall.  Bal- 
timore.  Md..   until   11   a.   m.,   Wednesday, 
September     25th.     1912.     for    constructing 
sprinkling   filters   at   Back  River  and   for 
broken     stone    filtering    material    at     the 
Sewage    Disposal    Works,     as    shown    on 
plans  on  file  in  the  office  of  Mr.  Calvin  W. 
Hendrick,    Chief   Engineer   of   the    Sewer- 
age   Commission. 

Specifications  and  plans  can  he  ob- 
t,ained  upon  application  at  the  office  of 
the  Sewerage  Commission.  Room  904 
American  Building.  Baltimore.  Md..  on 
and  after  Saturday,  September  7th.  1912. 
A  charge  of  $10.00  will  be  made  for 
each  specification  and  blueprint  on  Sani- 
tary Contract  No.  101,  and  a  charge  of 
$20.00  will  be  made  for  each  specification 
and  blue  print  on  Sanitary  Contract  No. 
100.  These  charges  will  be  refunded  upon 
the  return,  on  or  before  September  2oth, 
1912.  of  the  unused  specifications  and 
plans  in  good  condition,  or  upon  the  re- 
turn of  the  plans,  in  case  a  l)id  is  sub- 
mitted. 

Certified  checks  of  the  liidders.  on  a 
Clearing-House  Bank,  made  payalile  to 
the  order  of  the  Mayor  and  City  Council 
of  Baltimore,  will  be  required  to  be  de- 
posited  with  each  bid,   as   follows: 

Sanitary   Contract   No.    100 $12,000,00 

Sanitary    Contract    No.    101 $15,000.00 

APPROXIMATE    QUANTITIES. 
10,100  cu.  yds.  excavation. 

500  cu.  yds.  gravel  refill. 
2,200   cu.    yds.    rolled    embankment. 
10.000    ft.    B.    M.    sheeting,    shoring    and 
bracing   left   in    place. 
930  lin.  ft.    vitrified-pipe    drains, 
824,000  lin,  ft,  slotted,  vitrified-tile  slabs. 
25.400  cu.  yds.    concrete    masonry. 
570  cu.  yds.    dry   rubble   masonry. 
650,000  pounds  steel   reinforcing  rods, 
655  tons  6-inch  cast   iron  pipe. 
2S0  tons  special   castings, 
10,000  pounds     pipe     hangers,     electric 
cable  support,   manhole  steps, 
etc. 
96  flushing   hydrants. 
318  flushing  pipes. 
3.49S  cast-iron  risers. 

21  manhole  frames  and   covers. 
l-)4  gallery   frames   and    gratings. 
9  gallery  gates. 

6  6-inch    gate    valves;    electrically 
operated   sluice-gate  stands. 
12  10-inch   circular   sluice-gates. 
12  arc  lamp  poles. 
1  screen  chamber  house. 
SANITARY    CONTRACT    NO.    101. 
245.000  cu.    yds.    broken    stone    filtering 
material. 


The  successful  bidder  on  each  contract 
will  be  required  to  give  bond  and  comply 
with  the  City  Charter  respecting  con- 
tracts. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  and  all  bids. 
By  order  of  the  Sewerage  Commission. 

CHARLES  ENGLAND,   Chairman. 
HARRY'  W.   RODGERS, 

Secretary. 
Approved;      September  4th.   1912. 
JAMBS   H.    PRESTON, 

President   Board   of   Awards. 

SUPERSTRUCTURE     OF    92D 
STREET   BRIDGE. 

DEPARTMENT     OF     PUBLIC     WORKS. 

Chicago.    August   27,    1912 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M..  Tuesday, 
September  24,  1912.  at  Room  406,  City 
Hall,  for  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  super- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including  all 
machinery  necessary  thereto,  according 
to  plans  and  specifications  on  file  In  the 
office  of  the  Department  of  Public  Works 
of  said  city.  Room  406,  City  Hall. 

Proposals  must  be  made  upon  blanks 
furnished  at  said  office,  and  be  addressed 
to  said  department.  Indorsed  "Proposals 
for  superstructure  of  92d  Street  bridge," 
and  be  accompanied  with  three  thousand 
dollars  in  money  or  a  certified  check  for 
the  same  amount  on  some  responsible 
bank  located  and  doing  business  In  the 
City  of  Chicago  and  made  payable  to  the 
order  of  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 
A  deposit  of  twenty-five  dollars  will  be 
required  for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with   their  address. 

L.   E.  M'GANN. 
Commissioner  of  Public  Works. 


SEWERS. 

Sealed  bids  will  he  received  up  until 
noon,  September  2Sth.  by  the  City  of  Ur- 
bana,  Ohio,  for  the  construction  and  fur- 
nishing the  material  for  about  fourteen 
(14)  miles  of  vitrified  sewers,  8  ins.  to  20 
ins.  inclusive,  according  to  plans  and 
specifications  now  on  file  In  the  office  of 
the  Director  of  Public  Service.  A  cer- 
tified check  for  $1,000.00  must  accompany 
each  bid.  The  right  is  reserved  to  reject 
any  or  all  bids. 

Complete  plats,  profiles  and  specifica- 
tions may  be  obtained  from  the  Engineer 
upon   payment   of   $10.00. 

J.  D.  MCCARTHY,  Director. 

C.    S.    PRATT,   Engineer. 


SUBSTRUCTURE     OF     THE     92D 

STREET   BRIDGE. 
DEPARTMENT     OF     PUBLIC     WORKS. 
Chicago,  August   27,   1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  A.  M.,  Tuesday, 
September  24,  1912,  at  Room  406.  City 
Hall,  for  furnishing  all  material,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  sub- 
structure for  a  bascule  bridge  over  the 
Calumet  River  at  92d  Street,  including 
the  approaches  thereto,  as  well  as  the  re- 
moval of  all  obstructions  found  at  the 
bridge  site,  which  might  interfere  with 
the  construction  of  the  new  bridge  and 
the  diversion  of  the  sewer  on  the  north- 
westerly side  of  the  river,  according  to 
plans  and  specifications  on  file  in  the  of- 
fice of  the  Department  of  Public  Works 
of  said  city.  Room  406,   City  Hall, 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  department,  indorsed 
"Proposals  for  substructure  of  92d  Street 
Bridge"  and  be  accompanied  with  three 
thousand  dollars  In  money  or  a  certified 
check  for  the  same  .amount  on  some  re- 
sponsible bank  located  and  doing  business 
In  the  City  of  Chicago  and  m.ade  payable 
to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  .iny  or  all  bids. 

A  deposit  of  ten  dollars  will  be  re- 
quired for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  It  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  f.acllltles,  together  with 
sufficient  pecuniary  resources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should 
be  awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  Individual  names  as  well  as  the  name 
of  the  firm,  with   their  address. 

L.   E.  M'GANN. 
Commissioner  of  Public  Works. 

PROPOSAL  FOR  DITCHES. 

Sealed  l>ids  addressed  to  J.  H.  Nelms, 
chairman,  will  be  received  till  12  o'clock, 
noon.  October  7.  1912.  at  the  office  of  the 
Engineer.  Room  430.  New  Weinberg 
BtiUding,  Greenville,  Miss.,  for  the  con- 
struction of  certain  lateral  ditches  for  the 
Riverside  Drainage  District.  This  work 
will  be  let  in  four  contracts  of  260.000. 
270,000,  120.000  and  206.000  cubic  yards, 
respectively.  Contracts  1-3  and  4  can  be 
either  floating  or  dry  land  work.  Bottom 
widths  ranging  from  6  to  14  feet.  Con- 
tract 2  will  be  floating  dredge  work,  bot- 
tom widths  12-14-16  and  25  ft.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  copies  will 
be  sent  on  application  if  the  sum  of  $2.50 
accompany  said  applications  to  cover  the 
cost.  A  certified  check  for  $1,000.00,  or 
a  proposal  bond  for  like  amount  must  ac- 
company each  bid.  The  Board  reserves 
the  right  to  reject  any  or  all  bids,  or  to 
let  the  work  as  may  be  to  the  best  inter- 
est of  the  District. 

B.    B.    GORDON,    Engineer. 
Room  No.  430.  Weinberg  Bldg. 


September  18.  1912. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


NOTICE  TO   CONTRACTORS. 

Chapman.    Kas. 

Notice  to  Contractor — Sealed  proposals 
will  be  received  at  the  office  ot  the  City 
Clerk,  Chapman,  Kansas,  up  to  four 
o'clock  p.  m.  ot  Wednesday,  the  second 
day  ot  October,  1912,  for  furnishing  ma- 
terial and  labor  and  constructing  a  com- 
plete system  of  water  works,  separate 
bids  being  entertained  as  follows:  1— For 
furnishing  all  material  and  labor  and 
constructing  Pump  House,  Pits,  and  all 
concrete  work.  Certified  check,  $200. UO. 
2— For  furnishing  and  installing  pump 
and  engine  complete  with  piping.  Certi- 
fied check.  $200.00.  3— For  furnishing  and 
laying  cast  iron  pipe,  valves  and  hy- 
drants. Certified  check.  $200.00.  4 — For 
furnishing  and  erecting  steel  standpipe 
l.'i  feet  in  diameter  by  75  feet  high.  Cer- 
tified check,  $200.00.  5 — For  furnishing 
fire  hose,  reels,  play  pipes  and  equip- 
ment.    Certified  check,   $100.00. 

All  of  the  above  material  to  be  fur- 
nished and  work  done  in  accordance  with 
the  plans  and  specifications  on  file  at  the 
office  of  the  City  Clerk,  and  at  the  Office 
of  the  Engineers,  Kansas  City,  Missouri. 
Any  one  desiring  a  complete  set  of  plans 
for  personal  use  in  preparing  or  sub- 
mitting a  bid,  may  obtain  the  same  from 
the  Engineers  by  application  and  a  pay- 
ment of  five  (5)  dollars  to  cover  the  cost 
of  the  prints.  The  City  reserves  the 
right  to  reject  any  and  all  bids.  W.  N. 
Wilkins,  Mayor.  G.  H.  Dockhorn,  City 
Clerk.  Burns  &  McDonnell,  Engineers. 
821-S26  Scarritt  Building,  Kansas  City, 
Missouri. 


TEAM  WOIIK  TO  LET— We  have  ap- 
proximately lit, 000  >'ards  of  nice  teani 
work  to  sublet.  Call  or  write  to  Skene  Ac 
Richmond,    Hulbertson,    N.    Y. 


DEP.4RTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington,  D.  C.  September  4.  1912.— 
Kealed  proposals  will  be  received  at  th'? 
office  of  the  United  States  Reclamation 
Service,  Malta,  Montana,  until  2  o'clock 
p.  m.,  October  14,  1912,  for  the  construc- 
tion ot  about  thirty-four  miles  of  the 
Dodson  South  Canal,  Milk  River  Project, 
Montana.  The  work  involves  the  excava- 
tion of  about  1,289,000  cubic  yards  of  ma- 
terial and  is  situated  on  the  south  side  of 
Milk  River,  near  the  main  line  of  the 
Great  Northern  Railway  and  in  the  vicin- 
ity of   Wagner  and   Malta,    Montana. 

Foi  particulars  address  the  United 
States  Reclamation  Service,  Washington. 
D.  C,  Helena,  Montana,  or  Malta.  Mon- 
tana F.    H.   NEWEL.L,, 

Director. 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service. — 
Washington,  D.  C,  August  16,  1912.— 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service,  40S  Commonwealth  Bldg.,  Den- 
ver, Colo.,  until  10  o'clock  a.  m..  Septem- 
ber 30,  1912,  for  furnishing  260,000  bar- 
rels of  Portland  cement,  f.  o.  b.  cars  at 
the  works  of  the  bidder,  for  shipment 
during  the  years  1913  to  1916,  inclusive. 
The  estimated  requirements  for  each  of 
the  above  years  are  as  toilows:  1913,  70,- 
000  barrels;  1914,  85,000  barrels;  1915, 
85,000  barrels;  1916,  20,000  barrels.  For 
particulars  address  the  U.  S.  Reclama- 
tion Service,  408  Commonwealth  Bldg., 
Denver,  Colo.,  or  Washington,  D.  C 
F.    H.    NEWELiL,    Director. 


QUEBEC  HARBOR  COMMISSION 

NOTICE. 

.Sealed  tenders  addressed  to  the  imder- 
signed  and  endorsed  "Tender  for  Grain 
Ele-'ator,"  will  be  received  at  the  Quebec 
Harbor  Commissioners'  office  up  to  12 
o'clock  noon  of  October  21,  1912,  for  the 
construction  and  delivery  in  complete  or- 
der of  a  1,000,000-bushel  capacity  grain 
elevator,  with  marine  tower  and  shipping 
apparatus,  to  be  situated  on  the  Princess 
Louise  Embankment,  Quebec.  Each  ten- 
der is  to  be  accompanied  by  plans  and 
specifications,  exhibiting  and  describing 
the  elevator  for  the  construction  of  which 
the  tenderer  has  submitted  prices.  Par- 
ticulars of  the  requirements  for  the  ele- 
vator, etc.,  may  be  obtained  by  applying 
to  the  Harbor  Engineer's  office,  Quebec. 

Each  tender  must  be  accompanied  by  an 
accepted  bank  check  for  $25,000  made 
payable  to  the  order  of  the  Chairman  of 
tlie  Harbor  Commission.  This  sum  will 
be  forfeited  should  the  tenderer  refuse  or 
neglect  to  enter  into  a  contract  for  the 
construction  of  the  elevator,  etc..  if  called 
upon  to  do  so.  and  will  be  retained  during 
the  progress  of  the  work  as  partial  se- 
curity for  its  due  fulfillment.  The  unsuc- 
cessful tenderers  will  have  their  checks 
returned.  The  Commissioners  do  not  bind 
themselves  to  accept  the  lowest  or  any 
tender. 

RAOUL.  RENAULT, 
Secretary-Treasurer. 


WATER    WORKS    SYSTEM. 

Sealed  bids  will  be  received  by  the 
Board  of  Local  Improvements  of  the  city 
of  Bridgeport,  111.,  up  to  the  hour  of  3 
o'clock  p.  m.,  on  the  27th  day  of  Septem- 
ber, A.  D.  1912,  to  furnish  all  necessary 
material  and  perform  all  work  requisite 
to  install  a  complete  water  works  system 
in  the  streets,  alleys  and  public  places  in 
said  city,  according  to  the  profiles,  plans 
and  specifications  prepared  by  J.  S. 
.Spiker,  Civil  Engineer  in  charge  of  the 
work;  said  profiles,  plans  and  specifica- 
tions are  now  on  file  in  the  office  of  the 
City  Clerk  of  said  city,  where  the  same 
may  be  examined,  or  a  copy  of  the  same 
secured  from  said  Civil  Engineer,  at  Vin- 
cennes,  Ind. 

All  bids  must  be  accompanied  by  a  cer- 
tified check  properly  certified  by  some  re- 
sponsible bank,  in  an  amount  equal  to  10 
per  cent  of  the  estimated  cost  of  said 
proposed  system;  said  check  to  be  pay- 
al)le  to  C.  M.  Lewis,  President  of  the 
Board  of  Local  Improvements. 

Ail  bids  must  be  addressed  to  the  Board 
of  Local  Improvements  or  the  City  of 
Bridgeport,  111. 

The  undersigned  reserve  the  right  to  re- 
ject any  and  all  bids  submitted. 

By  order  of  Board  of  Local  Improve- 
ments of  Bridgeport.   111. 

Dated  this  12th  day  of  S'eptember.  .\. 
D.   1912. 

O.    M.    LEWIS. 
J.   N.    BURNS, 
N.  H.  FRYBERGER, 
Board  of  Local  Improvements  of  the  City 
of  Bridgeport,  111. 


TWO   REINFORCED   CONCRETE 
VIADUCTS. 

Bids  will  be  received  by  the  under- 
signed up  until  12  o'clock  noon,  on 
Wednesday,  October  23,  1912,  for  the  con- 
struction of  two  reinforced  concrete  via- 
ducts, according  to  plans  and  specifica- 
tions prepared  by  Brenneke  &  Fay,  Con- 
sulting  Engineers. 

One  viaduct,  known  as  the  Main  Street 
Viaduct,  has  a  total  length  of  1,752  ft.  3 
ins.,  consisting  of  476  ft.  6  ins.  of  retain- 
ing wall  construction,  seven  50  ft.  0  in. 
girder  spans,  three  62  ft.  6  ins.  girder 
spans,  one  150  ft.  0  in.  arch  span,  two  175 
ft.  0  in.  arch  spans,  and  one  225  ft.  0  in. 
arch  span. 

The  width  of  the  roadway  is  54  ft.  0  in., 
and  the  width  of  each  sidewalk  is  S  ft 
0  in. 

The  other,  known  as  the  West  Seventh 
Street  Viaduct,  has  a  total  length  of  1,041 
ft.  0  in.,  consisting  of  553  ft.  6  ins.  of  re- 
taining wall  construction,  seven  50  ft.  0 
in.  girder  spans  and  one  137  ft.  6  ins.  arch 
spans.  The  width  of  the  roadway  is  43 
ft.  0  in.,  and  each  sidewalk  is  6  ft.  0  in. 

Both  viaducts  cross  the  Trinity  River 
and  are  within  the  city  limits  of  Fort 
Worth,  Texas. 

The  work  will  be  paid  for  out  ot  the 
proceeds  from  bonds  already  sold. 

Plans  and  specifications,  together  with 
blank  form  of  proposal  contract  and  bond, 
which  will  be  ready  for  distribution  Sep- 
tember 23,  1912,  may  be  obtained  from  the 
County  Auditor  on  depositing  with  the 
County  Auditor  the  sum  of  $200,  which 
sum  will  be  refunded  on  the  return  in 
good  condition  of  the  plans  and  specifi- 
cation. Each  bid  must  be  accompanied 
by  certified  check  on  a  Fort  Worth  bank, 
made  payable  to  R.  E.  Bratton.  County 
Judge,  Tarrant  County,  Texas,  in  the  fol- 
lowing amounts: 

For  the  Main  Street  Viaduct $10,000 

For  the  West   Seventh    Street   Via- 
duct          5,000 

The  right  is  reserved  to  reject  any  or 
all   bids. 

J.    -A.    MULHOLLAND, 
County  Auditor. 

Tarrant  County,   Texas. 

U.  S.  ENGINEER  OFFICE,  P.  O.  Bldg., 
Rock  Island,  111..  Aug.  26,  1912.  Sealed 
proposals  for  construction  and  repair  of 
dams  and  shore  protections  betw'een 
Clayton,  la.,  and  Cassville,  Wis.;  be- 
tween Rock  River  and  Fairport.  la.;  be- 
tween Keokuk,  la.,  and  Canton,  Mo.,  and 
between  Two  Branch  Island  and  Bolters 
Island,  will  be  received  here  until  3  p.  m., 
Sept.  25,  1912,  and  then  publicly  opened. 
Information  on  application.  C.  KEL- 
LER,  Engr. 

U.  S.  ENGINEER  OFFICE,  Louisville, 
Ky.,  September  11,  1912. — Sealed  pro- 
posals for  constructing  Lock  and  Uam 
No.  43,  Ohio  River,  near  New  Amster- 
dam, Ind.,  will  be  received  at  this  office 
until  11  a.  m..  (central  time)  October  11. 
1912.  and  then  publicly  opened.  Informa- 
tion on  application.  J.  C.  Oakes.  Maj. 
Engrs. 


Far 
Fliuhins 
S«wen 


The  STARY 

All  Six..    AUTOMATIC 

AH  Type.    FLUSH  TANK  SIPHON 

(Without  Moving  Pans) 
Les  us  send  you  full  particulars. 

F.  STARY  &  SONS  Cedar  Rapids,  Iowa 
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©olarwa^ 


Pavenveixt 


"It  is  permanent  because  it  is  concrete.' 


Solves  the  Concrete  Pavement  Problem 

UNTIL  the  advent  of  Dolarway,  the  success   of  concrete  pave- 
ments  was   questioned.      They    were    perfect    in    theory  but 
did  not  work  out  in  practice. 


A  few  years  ago  the  first  Dolanvay  Pave- 
ments were  laid  in  Ann  Arbor,  Michigan, 
and  the  problem  of  satisfactory  concrete 
pavements  was  solved.  The  solution  was  as 
simple  as  it  is  satisfactory. 

Over  the  concrete  was  spread  a  thin  layer 
of  Dolarway  bitumen.  This  made  the  ideal 
plastic  surface,  without  which  concrete  pave- 
ments had  been  a  failure.  The  surface  is  not 
only  inexpensive  but  its  renewal  costs  very 
much  less  than  the  maintenance  costs  of  any 
other  form  of  pavement. 

This  thin  sheet  of  Dolarway  bitumen  has 
proven  ample  to  protect  the  concrete  from 
fracture   by  traffic   or  damage   by   water   or 


frosts.  In  fact,  as  long  as  the  bitumen  is 
maintained  the  concrete  shows  no  wear  or 
deterioration. 

The  total  cost  of  a  Dolarway  Pavement 
varies  from  $1.00  to  a  little  over  that  sum 
per  yard. 

The  pavement  presents  a  handsome  sur- 
face; it  is  quiet  under  traffic;  no  dust  or  mud 
is  produced;  no  damage  by  oil  drippings  or 
thrusts  of  automobile  wheels.  It  makes  a 
most  satisfactory  cushion  for  horses,  which  is 
one  of  the  great  objections  to  ordinary  con- 
crete pavements. 

Dolarw-ay  is  good  enough  for  city  streets 
and  cheap  enough  for  country  roads. 


Further  details  on  request. 


Dolarway  Paving  Company 


95  Liberty  Street 


New  York 


Applyins;  Dolarway  Bitumen  on  Concrete  Base,  Central  Park,  New  York  City 
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Has  the  "Country  Gone  Crazy  on  Road 
Construction?" 

For  some  years  Engineering  Neit's  has  been 
protesting  against  what  it  has  regarded  as 
excessive  bond  issues  for  road  improvements. 
We  are  sorry  to  see  Engineering  Record  also 
make  the  mistake  of  assuming  that  the  coun- 
try is  going  daft  about  road  building.  In  its 
Sept.  7  issue,  Engineering  Record  says : 

The  country  has  gone  crazy  on  road  construc- 
tion. We  need  many  miles  of  better  roads,  but 
we  ought  to  have  them  for  reasons  that  are 
sound  and  by  means  that  are  economical.  The 
burden  of  the  debt  we  are  shouldering  on  the 
next  generation  for  road  improvements  is  a 
mistake  from  which  we  should  withdraw.   *   *  * 

Let  us  see  how  much  there  really  is  to  the 
statement  that  America  "has  gone  crazy  on 
road   construction." 

In  Engineering  and  Contr.'^cting^  Sept.  18, 
we  published  an  estimate  of  the  cost  of  re- 
producing all  the  improved  or  surfaced  coun- 
try roads  in  the  United  States,  as  of  the  year 
1909.  The  mileage  of  surfaced  roads  of  dif- 
ferent kinds  and  the  unit  prices  were  obtained 
from  data  published  by  the  U.  S.  Oflice  of 
Public  Roads,  as  reprinted  in  Engineering 
.\ND  CoNTR.\CTiNG,  Feb.  21,  1912.  Fortunate- 
ly we  have  similar  data  as  to  mileage  of  sur- 
faced roads  in  1904.  so  that  it  is  possible  to 
make  a  close  calculation  of  the  amount  of 
capital  expended  during  the  five-year  period 
(1904-1909)    on   improved   or   surfaced   roads. 

Table  I  shows  our  estimate  of  the  cost  of 
reproducing  all  the  surfaced  country  roads 
(outside  of  villages  and  cities  in  the  United 
States  at  the  end  of  1909.  The  mileage  of 
stone  roads  given  for  Illinois  in  1909  (see 
Engineering  and  Contr.\ctinc,  Feb.  21,  1912) 
includes  also  gravel  roads,  and  we  have  pro- 
rated that  mileage  on  the  1904  basis. 

Table  II  gives  a  similar  calculation  for  the 
year  1904,  and  it  will  be  noted  that  the  esti- 
mated value  of  surfaced  roads  in  1909  e-x- 
ceeds  that  in  1904  bv  less  than  $100,000,000. 
Hence  about  $20,000,000  were  spent  annually 
on  country  road  surfacing  or  improvement. 
This  is  but  slightly  more  than  20  cts.  per 
capita  per  annum — a  sum  so  insignificant  as 
to  be  positively  ridiculous.  Yet  the  years  1904- 


1909  far  exceeded  any  previous  years  in  ex- 
penditures for  road  improvement.  What  the 
last  three  years  have  shown  in  road  improve- 
ment can  not  be  stated  authoritatively,  but  we 
doubt  whether  there  lias  been  more  than  a  50 
per  cent  annual  per  capita  gain  over  the  ex- 
penditures of  1904-1909.  We  believe  that  not 
more  than  -30  cts.  per  capita  per  annum  has 
been  spent  in  road  surfacing  since  1909,  and  in 
any  event,  we  can  not  be  far  wrong  in  using 
30  cts.  per  capita  in  the  calculations  that  fol- 
low. It  should  be  remembered  that  we  are 
not  now  speaking  of  road  maintenance  ex- 
penditures, but  of  improvements  consisting 
mainly  of  surfacing  existing  dirt  roads  with 
macadam,  gravel,  sand-clay,  brick,  concrete, 
and  other  hard  coverings. 

In  Engineering  and  Contracting,  Sept.  18, 
we  showed  that  the  investment  in  all  the  coun- 
try roads  in  America  amounts  to  about  $30 
per  capita,  of  which  only  $5.60  represents  sur- 
faced or  improved  roads.  If  30  cts.  per  cap- 
ita per  year  lias  been  spent  in  road  surfacing 
as  above  indicated,  .America  has  added  to  its 
road  investment  only  1  per  cent  per  year  in 
the   form  of   improved  roads! 

Let  us  consider  now,  what  tlie  steam  rail- 
ways of  America  liave  done  during  the  same 
five-year  period,  1904-1909.  During  those  five 
years,  railway  capital  increased  $4,275,000,000, 
so  that  in  1909  it  totaled  $17,500,000,000.  This 
is  equivalent  to  an  annual  increase  of  more 
than  6  per  cent.  Railway  track  mileage  in- 
creased 45,000  miles  during  that  period,  or  an 
annual  increase  of  more  than  3  per  cent,  but 
track  mileage  did  not  increase  as  rapidly  as 
the  investment  in  new  railway  property.  It 
is  a  conservative  estimate  that  the  caoital 
invested  in  steam  railway  plant  increased 
more  than  4  per  cent  per  annum  during  the 
years  1904  to  1909. 

Investments  in  new  steam  railways  and  in 
betterments  unquestionably  have  not  kept  pace 

T.\BLE    I.    —    TOTAL    COST    OF    SURFACED 
ROADS  IN  EXISTENCE  END  OF  1909. 
Cost  per 


Kind.  Miles.  mile. 

Stone    51,600  $5,000 

Gravel  110,500  2.000 

Other    material..  28,400  1,000 


Total 


190,500 
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Total. 
$258,000,000 
L'21,000,000 
28,400,000 

$507,400,000 


TABLE    II.    —    TOTAL   COST   OF  SURFACED 

ROADS  IX   EXISTENCE  END  OF  1904. 
Cost  per 

Kind.                       Miles.          mile.  Total. 

Stone    36,800         $5,000  $184,000,000 

Gravel     109,900           2,000  219,000,000 

Other    material..       6.800           1,000  6,800,000 

Total    153,500  $409,800,000 

with  traffic  demands,  for  traffic  has  increased 
almost  as  the  square  of  the  increase  of  popu- 
lation. In  other  words,  population  increases  2 
per  cent  annually,  while  railway  construction 
increases  4  per  cent  annually,  and  even  then 
does  not  keep  pace  with  transportation  de- 
mands. 

What,  then,  shall  we  say  of  an  increase  of 
less  than  1  per  cent  annually  in  the  capital 
invested  in  road  improvement?  What  becomes 
of  the  contention  that  .America  has  "gone 
crazy   on    road    construction." 

During  the  years  1904  to  1909,  when  the 
steam  railways  added  45,000  miles  of  track. 
Tables  I  and'  II  show  that  only  37,000  miles 
of  country  roads  were  surfaced.  Since  there 
are  7  miles  of  country  road  to  every  mile  of 
railway  track,  it  would  seem  that  if  country 
road  improvements  were  to  keep  pace  with 
railway  growth,  there  should  be  several  fold 
as  many  miles  of  road  improved  each  year 
as  there  are  miles  of  track  added  to  the  rail- 
way mileage.  Instead  of  this,  there  has  act- 
ually been  less  mileage  of  road  improvement 
than  of  additions  to  railway  track  mileage! 

With  all  the  vaunted  growth  in  road  im- 
provement in  recent  years,  we  see  that  Ameri- 
can roads  continue  to  fall  woefully  behind 
American  railways  in  expenditures.  New 
capital  invested  in  steam  railways  was  nearly 
$10  per  capita  per  annum  during  1904  to  1909 ; 
while  during  the  same  period  road  improve- 
ment cost  about  20  cts.  per  capita  per  annum 
— a  ratio  of  50  to  1.  Is  this  going  "crazy 
on  road  construction  ?" 

The  fact  is  that  .America  has  fallen  so  far 
behind  in  the  matter  of  country  road  improve- 
ment that  a  generation  of  real  craziness  in 
lar.ge  expenditures  for  road  building  would 
not  suffice  to  overtake  the  railways.  Thus  far, 
and  even  now,  the  only  craziness  to  be  seen 
is  in  the  general  public  niggardliness  in  ap- 
propriations   for   road    work. 
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Method  and  Cost  of  Constructing  Con- 
crete   Superstructure    for    Break- 
water at  Harbor  Beach, 
Mich. 

Like  nearly  all  of  tire  original  break- 
waters constructed  at  Great  Lakes  harbors, 
the  breakwater  at  Harbor  Beach  on  the 
west  shore  of  Lake  Huron,  about  60  miles 
north    of    Port    Huron,    Mich.,     was     con- 
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Fig.   1 — Plan   and   Enlarged   Cross-Section   of 
Concrete    Superstructure    for    the    Pier- 
head, South  Pier.  Harbor  Beach, 
Mich. 

structcd  of  timber  cribs  rilled  with  stone  and 
had  a  timber  superstructure.  The  gradual 
destruction  of  the  superstructure  by  rot 
and  waves  necessitated  its  reconstruction 
and  following  recent  practice  on  the  Great 
Lakes,  the  new  superstructure  was  planned 
of  concrete.  The  method  of  carrying  out 
the  concrete  work  and  its  cost  with  some 
economic  comparisons  of  alternate  designs 
were  given  in  a  paper  in  "Professional 
l^Iemoirs,"  Sept.-Oct..  1912,  by  Mr.  E.  D. 
Duffies,  .As.^istant  I'.  S.  En.gineer,  and  by 
Mr.  B.  A.  Todt.  Superintendent,  who  suc- 
ceeded Mr.  Duffies  in  charge  of  the  work. 
^\'e  take  the  following  from  the  paper: 

In  1904  the  Government  began  rebuilding 
the  superstructure  of  the  main  breakwater 
at  Harbor  Beach,  Mich.,  in  concrete.  This 
breakwater,  with  two  other  piers,  called  the 
north  and  south  piers,  form  an  artificial  har- 
bor of  refuge.  The  breakwaters  at  Harbor 
Beach  were  begun  in  1874  and  completed  in 
1886.  The  main  breakwater,  which  is  4,695 
ft.  long,  is  built  of  cribs  38  ft.  wide  and  65 
ft.  long,  filled  with  stone  and  sunk  on  the 
bottom  of  the  lake,  which,  at  this  point  is 
soft  rock  or  hard  blue  clay  containing  small 
stone  and  boulders.  The  superstructure  ex- 
tended to  an  elevation  of  about  8  ft.  above 
the  surface  of  the  lake.  On  the  lake  face  a 
sea  wall,  whose  cross  section  in  a  vertical 
plane  was  a  right-angled  triangle,  extended 
about  7  ft.  above  the  deck  of  the  super- 
structure proper.  The  lake  face  of  the 
lireakwater  was  sheeted  with  12xl2-in.  ver- 
tical timbers  12  ft.  long,  extending  down 
from  the  bottom  of  the  sea  wall.  This  ver- 
tical sheeting  was  thoroughl}'  drift-bolted  to 
the  breakwater  and.  near  the  water  line,  was 
covered  with  iron  plates  8x4-ft.x%-in. 

TE.\RING  UP  THE  OLD  SUPERSTRUCTURE. 

In  removing  the  superstructure,  all  the  tim- 


bers were  torn  out  to  a  fixed  elevation,  or  as 
near  to  this  elevation  as  the  position  of  the 
cribs  would  permit.  When  cribs  were  level, 
it  was  not  necessary  to  tear  up  the  walls  of 
the  cribs  more  than  1  ft.  below  the  fixed  grade 
or  elevation,  which  was  from  3  to  4  ft.  below 
the  surface.  But,  if  the  cribs  were  tipped  and 
listed,  as  they  were  in  a  majority  of  cases,  it 
was  necessary  to  tear  up  much  deeper  at  one 
end  of  the  crib.  To  perform  this  work  a  20- 
ton  steam  derrick,  placed  on  a  scow,  was  used. 
The  timber  above  water  was  mostly  hemlock 
which,  in  late  years,  it  was  necessary  to  use  in 
repairs  and  was  badly  rotted,  so  that  it  was 
easily  removed.  From  about  1  ft.  above  the 
average  lake  level  in  the  summer  on  the  har- 
bor side  and  2  ft.  or  more  on  the  lake  side,  the 
timber  was  perfectly  sound,  there  being  many 
places  where  the  timbers  showed  the  pencil 
lines  made  during  the  framing  of  the  original 
cribs.  Such  sound  timber  was  torn  up  with 
great  difficulty.  .Xgain.  the  layers  of  timber 
would  not  always  separate  at  the  desired  points. 
This  was  particularly  so  below  water  and  fre- 
quently four  or  five  timbers  would  hold  to- 
gether very  tenaciously,  and  would  separate 
only  at  a  point  several  feet  below  the  desired 
grade,  in  spite  of  the  utmost  care  to  separate 
them  at  the  required  grade.  This,  of  course, 
added  to  the  work,  and  very  laborious  work, 
in  releveling  the  cribs  for  the  concrete  footing 
blocks.  In  removing  the  superstructure  it  was 
necessary  to  tear  up  about  135,000  ft.  B.  M. 
timber  per  100  ft.  of  breakwater  and  to  remove 
about  2,100  cu.  yds.  of  stone  for  the  same  dis- 
tance, so  as  to  permit  releveling  the  walls  of 
the  cribs  at  proper  grade.  An  orange-peel 
bucket  was  used  for  removing  the  stone  below 
water.  The  two  inside,  or  harbor  side,  pock- 
ets were  removed  first,  leaving  the  outer,  or 
lake  side,  pocket  to  serve  as  a  breakwater 
against  seas  while  emptying  the  two  inside 
pockets.  The  outside  pockets  were  removed 
during  calm  weather.  What  was  necessary  of 
the  good  timber  was  used  in  releveling  the 
walls  of  the  cribs,  and  the  stone  that  was  not 
used  in  refilling  the  cribs  and  the  pockets  be- 
tween the  concrete  footing  blocks  was  used  as 
rip-rap  along  the  breakwater. 

LEVELINX   OFF  CRIBS. 

Timber. — .\s  mentioned  above,  the  cribs  were 
rarely  level,  consequently,  in  leveling  off,  the 
timbers  at  one  end  of  the  cribs  at  least  had  to 
be  placed  3  and  4  feet  below  the  grade  desired 
and  drift-bolted  to  the  walls  of  the  cribs.  Each 
tim.ber  must  be  separately  fitted  and,  as  all 
measurements  had  to  be  taken  below  water,  the 


the  original  walls  of  the  cribs.  After  the  walls 
were  brought  to  proper  grade,  the  decking  was 
placed  for  the  support  of  the  concrete  footing 
blocks. 

Stone. — .\fter  the  decking  was  in  place  on 
the  releveled  cribs,  selected  stone  taken  from 
the  superstructure  was  dumped  into  the  spaces 
between  the  pieces  of  decking.  The  stone  was 
worked  under  and  around  the  decking  by  men, 
in  wading  boots,  who  manipulated  the  stone 
with  their  feet.  In  order  to  do  this  work  in 
3  or  4  ft.  of  water  the  men  had  to  work  in 
pairs  of  three  or  fours,  otherwise  they  could 
not  keep  their  feet  if  there  was  a  slight  swell. 
.'Xfter  the  stone  was  thoroughl.v  worked  around 
the  decking  and  to  within  about  2  ins.  of  the 
top,  crushed  rock  or  coarse  gravel  was  placed 
between  the  planking  and  leveled  off  even  with 
the  surface  of  the  decking.  This  work  had  to 
be  done  with  great  care  by  the  men,  as  a 
pebble  left  on  a  plank  or  projecting  above  the 
level  of  the  decking  would  hold  up  a  concrete 
footing  block  so  that  it  would  not  have  a 
uniform  foundation  en  the  decking.  The  op- 
eration of  placing  the  crushed  rock  or  coarse 
gravel  was  performed  at  the  time  of  setting 
the  concrete  footing  blocks. 

CONCRETE    FOOTING    BLOCKS. 

The  concrete  footing  blocks  for  the  outside 
rows  and  one  interior  longitudinal  row  were 
made  10  ft.  long,  4.o  ft.  wide,  and  4  ft.  high. 
The  cross  blocks  were  4  ft.  wide,  4  ft.  high, 
and  7.5  and  11.5  ft.  long.  The  footing  blocks 
had  joggles  or  panels  molded  in  their  adjacent 
vertical  faces  and  upper  face  for  bonding  them 
to  each  other  and  to  the  mass  concrete.  The 
blocks  were  molded  on  the  north  pier,  and  al- 
lowed to  season  at  least  two  weeks  before 
removal.  When  old  enough  and  sufficient  cribs 
had  been  leveled  to  receive  thcni.  they  were 
placed  on  the  breakwater.  These  footing  blocks 
were  set  by  the  20-ton  steam  derrick  used  for 
tearing  up.  It  was  found  that  a  little  swell 
or  sea  interfered  very  much  with  the  setting 
of  footing  blocks.  .\  crew  of  12  men  could 
set  20  blocks  under  favorable  circumstances  in 
one  day.  As  staled  above,  these  men  leveled 
off  the  stone  filling  at  time  of  setting  the  foot- 
ing blocks.  After  the  footing  blocks  were  set, 
the  pockets  between  the  rows  and  cross  blocks 
were  filled  with  stone  to  the  required  height 
of  2  ft.  above  their  upper  surface.  The  two 
inside  rows,  or  those  on  the  harbor  side,  had 
to  be  chained  together  until  covered  with  mass 
concrete  to  prevent  their  being  washed  off  the 
cribs,  during  storms,  into  the  harbor.  At  first 
it  was  thought  if  the  vertical  joggles  between 
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Fig.  2 — Section  of  Concrete  Superstructure,  North   Pier,   Harbor  Beach,   Mich. 


work  was  tedious  and  required  great  care.  To 
place  timbers  at  or  near  .grade  the  men  had  to 
work  in  water  from  3  to  4  ft.  deep.  The  aver- 
age depth  was  not  sufficient  for  the  employ- 
ment of  divers,  so  the  work  was  performed 
by  men  in  wading  boots  which  came  up  to 
their  shoulders.  Under  most  favorable  cir- 
cumstances, a  gang  of  seven  men  could  lay 
from  3.000  to  4.000  ft.  board  measure  per  day. 
The  timber  relaid  under  water,  however  care- 
fully done,  could  not  be  placed  as  securely  as 


the  blocks  were  filled  with  concrete  it  would 
prevent  the  blocks  being  moved  by  the  waves, 
but  this  method  was  a  failure  and  only  added 
to  the  work  of  realigning  or  resetting  the 
blocks  after  a  severe  storm.  The  joggles  were 
filled  at  the  time  of  building  the  mass  con- 
crete, as  this  method  tied  the  mass  concrete 
and  footing  block  together.  Even  the  outside 
row  of  blocks,  which  were  set  endwise  to  the 
lake  face,  were  moved  in  several  feet  during 
storms. 
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Mass   concrete. 

On  account  of  the  exposed  position  of  the 
breakwater,  the  forms  were  never  put  in  place 
until  just  before  beginning  the  work  of  filling 
them.  The  forms  were  assembled  at  a  place 
inside  the  harbor  where  they  were  safe  from 
storms.  If,  in  the  morning,  the  conditions  of 
the  sea  and  weather  promised  a  good  day  for 
building  a  mass  block,  the  form  was  lifted  as 
a  whole  from  the  place  where  it  was  set  up, 
placed  on  a  scow  and  transported  to  the  break- 
water, where  it  was  set  on  the  footing  blocks 
and  leveled  up.  The  20-ton  steam  derrick  was 
used  for  this  purpose.  A  form  could  be  set 
up  in  place  ready  for  filling  in  less  than  one- 
half  hour.  The  work  of  filling  was  then  begun 
and  the  form  filled  in  the  usual  way  from  a 
mixing  plant  placed  on  a  scow.  After  the 
work  was  well  organized,  a  mass  block  of 
nearly  200  cu.  yds.  could  be  molded  in  about 
5%  hours  on  an  average. 

There  were  185  blocks  on  the  main  break- 
water and  it  took  185  days  to  mold  these 
blocks.  The  greatest  number  molded  in  one 
season  was  52,  and  the  greatest  number  molded 
in  one  month  was  16.  The  most  of  the  time 
was   employed   tearing   up   the   superstructure 


contractor  may  be,  after  making  several  at- 
tempts to  secure  a  timber  in  place  and  he 
finally  succeeds,  he  is  more  than  human  if  he 
will  go  further  and  try  to  find  out  if  it  is 
down  in  the  best  manner.  Nor  can  an  in- 
spector find  all  of  the  weak  points  in  a  piece 
of  work  that  is  hiddeii  from  him  by  a  veil  of 
muddy  water.  Then,  after  the  cribs  were 
finally  leveled  off  to  the  best  of  human  ability, 
when  the  footing  blocks  came  to  be  set  on  this 
carefully  prepared  foundation,  it  was  found 
that  they  did  not  have  a  uniform  foundation. 
They  would  be  held  up  on  one  corner  or  in 
the  middle  and  would  rock.  While  the  blocks 
were  made  in  forms  exactly  alike,  when  set  on 
the  cribs  one  would  be  higher  or  lower  than 
its  neighbor,  or  would  lean  away  from  or 
toward  the  adjacent  block.  After  the  mass 
concrete  was  placed,  the  additional  weight 
would  cause  the  footing  blocks  to  settle  and, 
on  account  of  the  uneven  foundation,  to  crack. 
This  settlement  of  the  footing  blocks' would 
also  cause  unequal  stresses  in  the  mass  blocks, 
which  resulted  in  flaking  off  of  corners  and 
edges  to  some  extent.  Another  defect  which 
manifested  itself  after  a  few  years  was  the 
undermining  of  the  footing  blocks.    .\s  already 
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blocks   Been  Omitted. 

and  leveling  the  cribs  below  water  and  setting 
the  footing  blocks. 

Leveling  the  cribs  and  setting  the  footing 
blocks  was  slow  and  tedious  work.  As  a  com- 
parison of  the  relative  time  required  to  pre- 
pare the  foundation  for  the  mass  concrete,  it 
may  be  stated  that  it  took  600  working  days 
to  tear  up  the  superstructure ;  231  days  to  level 
off  same;  and  200  days  to  set  the  footing 
blocks.  It  took  319  days  to  mold  the  footing 
blocks  and  185  to  build  the  mass  concrete. 
The  removal  of  the  stone  filling  was  done 
almost  wholly  by  one  orange-peel  bucket  work- 
ing practically  all  the  time.  On  account  of 
leveling  off  the  cribs  so  far  below  water,  it 
was  necessary  to  take  out  more  stone  than 
the  plans  called  for,  in  order  that  no  stone 
would  be  in  the  way  when  the  cribs  were  re- 
leveled.  Again,  in  tearing  up  the  walls  the 
layers  of  timber  would  separate  a  few  inches 
below  the  point  at  which  they  would  finally 
tear  apart  and  below  the  desired  grade.  If  the 
stone  was  not  removed  lower  than  this  point, 
a  small  rock  would  invariably  roll  into  the 
crevice  and  prevent  driving  the  timber  together 
again.  It  can  be  seen  readily  how  unsatis- 
factory and  laborious  was  this  class  of  work. 
When  the  lake  was  muddy  it  was  impossible 
to  see  anything  below  the  surface,  except  with 
a  water  telescope,  and  anyone  who  has  us^d 
that  instrument  knows  its  limited  field  of 
vision.  Then,  if  there  was  the  least  swell  or 
choppy  sea,  it  was  impossible  to  do  good  work 
below   the  surface.     However  conscientious  a 


Beach,    Mich.,    as    Actually    Constructed. 

stated,  the  walls  of  the  cribs  were  not  re- 
leveled,  so  that  they  were  as  strong  as  before 
being  torn  up.  The  waves  in  severe  storms 
would  loosen  and  split  the  hemlock  timber  used 
in  releveling  immediately  under  the  footing 
blocks.  The  receding  waves  would  draw  out 
these  pieces  of  timber  by  suction  and,  finally, 
the  stone  under  the  footing  blocks.  The  in- 
coming waves  breaking  on  top  of  and  against 
the  superstructure  would  cause  the  footing 
blocks  to  settle  and  slide  out.  The  lake  side 
of  the  mass  concrete  would  then  settle,  caus- 
ing them  to  crack  just  inside  the  parapet.  For- 
tunately, this  defect  has  appeared  on  one  por- 
tion of  the  pier  only,  but  this  is  an  inherent 
weakness.  The  walls,  before  being  torn  up, 
had  withstood  the  attacks  of  the  waves  with 
no  sign  of  failure.  If  all  the  good  timber  of 
the  cribs  which  is  torn  up  below  water  could 
be  left  in  place,  the  cribs  would  be  stronger 
and  a  big  item  of  expense  would  be  saved.  This 
part  of  a  breakwater  is  the  vulnerable  point, 
and  if  the  walls  could  be  backed  up  with  con- 
crete at  this  point,  in  addition  to  being  undis- 
turbed by  rebuilding,  they  would  be  addition- 
ally strong.  If  the  labor  of  making  and  set- 
ting footing  blocks  could  be  dispensed  with  an- 
other large  item  of  cost  would  be  eliminated. 

These  considerations  lead  to  the  designing 
of  plans  for  rebuilding  of  breakwaters  by  dis- 
pensing with  footing  blocks  and  of  leveling 
only  the  outside  walls  of  the  cribs  to  a  point 
just  above  water  surface,  as  the  timber  in  the 
walls    is    always    found   to    be    sound    at   this 


point.  To  strengthen  the  walls  and  to  insure 
the  integrity  of  the  cribs  should  the  timber 
be  worn  away  by  the  ice  or  other  causes,  it 
was  decided  to  remove  the  stone  filling  and  to 
place  concrete  inside  the  walls  to  a  depth  to 
be  always  below  lowest  known  low  water.  The 
cross  ties  were  left  in  up  to  a  level  with  the 
crib  walls.  The  plastic  concrete  would  as- 
sume the  shape  of  all  the  irregularities  of  the 
foundation  and  have  a  uniform  bearing  over 
the  same,  surrounding  the  cross  ties  and  serv- 
ing as  sway  bracing,  as  it  were,  for  these  cross 
ties.  The  cribs  would  thus  be  strengthened 
and  rendered  more  rigid. 

Definite  plans  were  worked  out  for  the  north 
and  south  piers,  which  were  yet  to  be  rebuilt, 
and  were  approved  by  Col.  C.  McD.  Town- 
send,  Engineer  officer  in  charge  of  the  district. 
In  December,  1910,  a  contract  was  let  for  re- 
building 1,233  ft.  of  the  north  pier  and  200  ft. 
of  the  south  pier.  The  cross  sections  for  this 
work  are  shown  on  drawings  for  north  and 
south  piers.  The  work  done  may  be  described 
briefly  as  follows : 

TE.\R-UP. 

The  superstructure  was  removed  to  the  re- 
quired grade  which  was  the  same  elevation  as 
the  top  of  the  footing  blocks  on  the  main 
breakwater,  and  is  above  the  water  surface  ex- 
cept at  times  of  very  high  water.  The  outside 
walls  of  the  cribs  were  leveled  to  this  grade, 
while  the  interior  wall  was  not  leveled.  All 
cross  ties  which  did  not  project  above  the 
grade  of  the  walls  were  left  in  place.  The 
tear-up  of  the  walls  was  always  under  control 
and  no  timbers  below  the  grade  of  releveling 
were  loosened  in  the  least.  The  outside  walls 
were  leveled  off  very  easily  and  quickly.  The 
work  consisted  mostly  in  adzing  off  the  tim- 
bers to  grade.  Very  few  new  pieces  of  tim- 
ber had  to  be  put  on.  Old  timber  from  the 
walls  was  used  in  all  cases.  One  man  could 
prepare  100  ft.  of  crib  walls  in  one  day.  The 
stone  filling  was  removed  to  a  point  2V2  ft. 
below  the  top  of  the  walls  of  the  cribs.  This 
point  was  below  lowest  known  low  water.  .'\t 
the  north  end  of  the  south  pier,  which  is  much 
exposed  to  the  full  effect  of  storms  and  wear 
from  ice  floes,  the  stone  was  taken  out  to  4 
ft.  below  the  top  of  the  crib  walls. 
Mass   concrete. 

The  stone  filling  was  first  covered  with  a 
loosely  placed  carpet  of  16-oz.  burlap.  This 
burlap  was  laid  loosely  over  the  stone,  so  that 
it  would  assume  the  shape  of  the  stones  and 
sink  into  the  holes  between  them  when  the 
concrete  was  placed  on  it.  The  crib  walls  were 
also  covered  with  burlap  from  the  top  down  to 
stone  filling,  so  that  no  concrete  could  escape 
between  any  timbers.  As  soon  as  this  burlap 
became  wet  it  tightened  up  so  that  no  cement 
could  wash  througli  it.  The  forms  were  set 
up  on  the  walls  of  the  cribs  and  every  pre- 
caution was  taken  to  prevent  wash  of  the  plas- 
tic concrete.  The  concrete  was  put  in  the 
forms  with  a  1-cu.  yd.  bucket  and  the  dumping 
was  carefully  done,  so  as  to  disturb  the  water 
as  little  as  possible.  It  can  be  said  that  this 
concrete  was  not  washed  in  any  way  to  injure 
it.  Blocks  were  made  on  days  when  the  waves 
rolled  half  as  high  as  the  forms,  yet  the  water 
inside  the  cribs  had  but  a  slight  rise  and  fall 
and  the  motion  was  so  slow  as  not  to  wash 
the  concrete.  The  most  exposed  part  of  the 
concrete  was  under  the  forms  just  inside  the 
crib  walls.  The  waves  breaking  over  the  ovit- 
side  wall  of  the  cribs  would  hit  the  concrete 
below  the  form.  Of  course,  this  part  of  the 
concrete  was  protected  to  a  certain  extent  but 
not  as  well  as  it  should  have  been,  and  it  was 
exposed  to  a  slap  from  the  breaking  wave.  Yet 
this  part  of  the  block  showed  only  a  rough 
surface  when  the  forms  were  removed.  The 
adjacent  block  covered  this  surface.  The  con- 
crete placed  below  water  surrounded  the  cross 
ties  left  in  place.  .•\t  least  two  rows  of  ties 
in  a  vertical  plane  were  surrounded  with  con- 
crete. The  result  was  that  the  timber  cribs 
were  rendered  more  rigid  by  the  concrete  act- 
ing as  swav  braciitg  on  the  ties  thus  sur- 
rounded. The  plastic  concrete  also  assumed 
the  form  of  the  irregularities  of  the  founda- 
tion, and.  as  the  block  increased  in  weight  dur- 
ing building,  it  pressed  dow-n  in  closer  contact 
with   the    foundation,   so   that   there   was   less 
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chance  of  settlement  afterwards.  The  con- 
crete rests  not  only  on  the  stone  lilling  but  also 
on  the  timber  cross  ties  of  the  cribs,  thus  tying 
the  whole  substructure  together.  The  work 
was  done  economically  and  e.xpeditiously,  and 
the  results  were  much  more  satisfactory  than 
by  using  footing  blocks. 

As  to  cost,  the  foUowini;  will  give  a  good 
idea  of  the  economy  of  mass  concrete.  An 
estimate  for  doing  this  work,  using  footing 
blocks,  and  based  on  the  nrices  received  for 
doin,.;  the  same  class  of  work  as  on  the  main 
breakwater  was  as  follows-. 
1,423  lin.  ft.  of  tear-up  super- 
structure  ?  9.00     n2,S97.00 

5,450  cu.  Yds.   mass  concrete 8.00      43,600.00 

2,630  cu.    yds.    concrete   in   foot- 
ing   blocks    10.00       26,300.00 

4,631.3  ft.  3.M.  oali  fenders 75.00  347.35 

17    mooring   posts    25.00  425.U0 

Total     $83,569.35 

The  cost  of  the  work  as  built  was ; 
1,432.94  lin.    ft.    tear-up    (super- 

structurt) $5.00  $7,164.70 

8,322.71  cu.     -Is.    mass  concrete.     6.00  49,936.26 

9,642.35  ;.^'•-     cement    1.25  12,052.94 

4,631.3  ft.   B.M.  oali  fender 75.00  347.35 

17  mooring  posts   25.00  425.00 

Total     $69,926.25 

The  saving  was  $1.3.(113.10.  The  contract 
was  ciunpleted  in  five  months,  or,  to  be  more 
accurate,  in  113  working  days.  If  footing 
blocks  had  liad  to  be  made,  at  least  two  sea- 
sons would  have  been  required  to  do  the  work, 
and  it  is  doubtful  if  the  work  could  have  been 
done  at  the  estimate  given  above,  as  there  was 
no  place  convenient  to  make  the  footing  blocks. 
Now  that  this  class  of  work  has  been  safely 
carried  through  to  completion  and  the  results 
have  been  so  satisfactory,  it  might  be  well  to 
compare  the  actual  cost  of  the  main  break- 
water with  an  estimate  of  what  the  work  could 
have  been  done  for  if  the  latter  construction 
had  been  adopted.  On  the  drawing.  Fig.  4, 
are  shown  the  cross  sections  to  whicli  the  main 
breakwater  was  rebuilt.  The  section  with  the 
parapet  in  the  center  was  used  for  all  of  the 
breakw-ater  north  of  the  south  angle.  The 
section  w-ith  the  parapet  on  the  lake  side  was 
used  on  the  portion  south  of  the  south  angle. 
The  sections  show  plainly  the  method  of  con- 
struction. Figure  3  shows  how  the  concrete 
might  have  been  placed  if  footing  blocks  had 
been  dispensed  with.  In  the  two  outside  pock- 
ets, the  concrete  is  placed  4  ft.  below  the  top 
of  the  walls  of  the  cribs.  The  crib  w-alls  are 
strengthened  by  being  backed  up  with  con- 
crete. Cross  section  A  is  used  in  making  the 
comnarative  estimates. 

The  main  breakwater  was  let  in  three  con- 
tracts, and  the  prices  for  each  item  varied 
some.  The  prices  per  running  foot  were  about 
as  follows  ;  Sll-")  per  foot  for  the  first  contract ; 
$108  for  the  second  contract,  and  $120  for  the 
third  contract.  One  firm  of  contractors  did 
the  whole  woi-k.  and  the  high  cost  of  the  third 
contract  was  due  to  lack  of  competition,  len- 
der the  head  of  miscellaneous  are  included 
some  minor  items  whicli  were  omitted  in  the 
first  contract  and  put  in  later  contracts  under 
various  items.  Cost  of  main  breakwater: 
4,695  lin.   ft.   tear-up   (superstructure)  .$  53,926.00 

35,97.1.42  cu.  yds.   mass  concrete 312, 807. 9o 

14,055.46     cu.      yds.      concrete     footing 

blocks     146,016.32 

292,170  ft.   B.M.   new  timber 12,961.68 

157.861    ft.    B.M.   old  timber 3. 218.19 

46,156  ft.   B.M.   oak   fender 2, 5,. .95 

92   mooring  posts    4,100.00 

Miscellaneous 3,879.o6 

Total     $539,487.45 


Estimate  of  the  cost  of  the  work  if  it  had 
been  done  along  the  lines  adopted  for  rebuild- 
ing the  north  pier :  The  prices  for  concrete 
and  tear-up  are  based  on  the  prices  bid  for 
the  same  class  of  work  on  the  north  pier,  while 
the  oak  fenders  and  mooring  posts  are  put  in 
at  what  they  cost  on  the  main  breakwater.  It 
will  be  noted  that  there  is  no  new  timber  esti- 
mated. This  item  is  eliminated  entirely,  as 
there  is  always  enough  good  timber  in  the 
tearing  up  that  can  be  used  in  leveling  up,  and 
the  cost  of  leveling  up  is  so  small  that  it  can 
be  included  in  the  item  of  tear-up.  The  esti- 
mate is  made  for  cross  section  A.  This  sec- 
tion is  similar  to  the  one  used  south  of  the 
south  angle.  Estimate  for  mass  concrete: 
4,695  lin.  ft.  tear-up  (super- 
structure)       $10.00         $  46,950.00 

54,087  cu.   yds.   mass  concrete     7.50  405,652.50 

46,156  ft.  B.M.  oak  fender ^Ail'li. 

92  mooring  posts   4,100.00 

Total     $459,280.45 

This  is  $97.8-2  per  foot.  .X  saving  of  $80,- 
207. 

It  will  be  noted  that  there  are  more  than 
4.000  cu.  yds.  more  of  concrete  in  this  esti- 
mate than  was  used  in  the  actual  building  of 
the  breakwater.  This  additional  weight  would 
give  stability  to  the  structure. 

By  this  method  there  would  be  about  -20  per 
cent  less  timber  to  tear  up,  and  2.5  per  cent  less 
rock  to  remove.  Leveling  ofif  would  be  from 
80  to  9ll  per  cent  less  work,  and  the  making 
and  setting  of  footing  blocks  is  done  away  with 
entirely.  On  all  days  that  footing  blocks  could 
be  set,  and,  by  the  way,  footing  blocks  could 
not  be  set  on  days  when  there  was  much  of  a 
sea,  mass  concrete  could  be  built.  It  is  esti- 
mated that  50  per  cent  more  mass  concrete 
could  be  placed  by  this  method  in  one  season, 
so  that  the  whole  work  could  have  been  done 
in  much  shorter  time.  It  took  five  working 
seasons  to  do  the  work,  but  not  much  was  done 
the  first  season,  except  get  organized,  and  the 
last  season  was  not  a  full  season's  work. 

In  conclusion,  it  may  be  stated  that  the  work 
done  last  summer  has  gone  through  one  win- 
ter without  the  least  sign  of  settlement,  though 
subjected  to  some  severe  storms.  The  work 
was  done  in  less  time  than  estimated  by  32 
days.  The  contractors  who  did  the  work  had 
never  had  experience  in  this  class  of  work  be- 
fore. Their  plant  was  not  the  best  adapted 
for  the  work.  To  those  engineers  who  are 
doubtful  about  placing  concrete  below  water, 
it  can  be  said  that  there  is  no  danger  from 
wash  if  proper  precautions  are  taken.  It  is 
surprising  what  little  motion  there  is  to  the 
water  inside  the  crib  when  there  is  quite  a  sea 
rolling  outside.  Also,  that  placing  concrete 
below  water  is  no  new  thing.  It  has  been 
placed  under  water  successfully  for  years  at 
various  places  and  under  different  conditions 

In  this  class  of  construction,  the  work  to 
be  done  is  reduced  to  two  main  items,  viz, 
tear-up  and  concrete  superstructure  and  all  the 
work  of  preparing  the  foundation  is  above 
water.  The  concrete  superstructure  can  be 
made  of  almost  any  cross  section  to  suit  local 
conditions,  and  the  plastic  concrete  can  l)e  so 
woven  into  the  foundation  cribs  as  to  render 
them  more  rigid  than  when  filled  with  stone, 
and  more  rigid  than  with  footing  blocks  rest- 
ing on  the  cribs. 

DISCUSSION    BV    B.    A.    TODT. 

I  have  made  special  effort  to  ascertain  the 
actual  cost  of  the  two  principal  items  of  the 
contract— that   is,   the    removal    of   the   super- 


structure  and    the   placing   of    the   mass   con- 
crete, and  find ; 

Cost  of  removing  the  superstructure,  in- 
cluding operating  expenses  of  the  float- 
ing   plant    and    percentage    of    general 

expenses   per   linear   foot $2.917j 

Cost  of  placing  mass  concrete,  including 
cost  of  forms,  burlap,  tarred  paper,  tie 
rods  for  intermediate  blocks,  operating 
exoenses  of  floating  plant,  percentage 
of  general  expenses,  etc..  per  cubic  yard  3.812 
Itemizing  the  latter,  I  find : 
Cement    and     gravel     per    cubic    yard    in 

place     $2.6160 

Sundries    (forms,   burlap,    etc.) 0.5216 

Labor     0.6844 

Total     $3.8220 

The  contractor's  investment  in  the  construc- 
tion plant,  amounting  to  about  $19,000,  is  not 
considereti  in  the  above  computations ;  but  a 
liberal  allowance  was  made  for  depreciation. 
This  plant  was  purchased  from  the  former 
contractors,  and  had  been  in  service  during  the 
construction  of  the  main  breakwater,  and  while 
not  ideal,  answered  the  purpose. 

Mr.  Duffies'  views  of  the  construction  of 
concrete  superstructures  on  timber  substruc- 
tures I  fully  endorse.  More  substantial  and 
lasting  work  is  obtained  at  less  cost,  and  the 
best  recommendation  I  can  give  is  an  examiria- 
tion  of  the  work,  and  a  comparison  of  it  with 
the  several  plans  in  vogue. 

Referring  to  Mr.  Duffies'  proposed  sections 
of  the  main  breakwater,  I  would  at  increased 
cost  go  a  step  furtlicr  and  attempt  to  avert  the 
several  faults  of  the  present  practice  of  mono- 
lithic pier  contstruction.  Figure  3,  sections  A 
and  B.  show  the  plan  recommended  by  Mr. 
DuflSes.  The  footing  blocks  are  omitted,  but 
the  core  of  the  crib  ballast,  between  the  inter- 
mediate longitudinal  walls,  still  remains,  an 
invitation  to  cracks  on  the  interior  of  the  para- 
pet, when  subsequent  irregular  settlement  takes 
place.  I  would  modify  these  sections  by  re- 
moving all  ballast  to  -i  ft.  below  highvvater, 
remove  the  two  upper  tiers  of  timber  ties  and 
substitute  steel  rods,  also  cut  down  the  inter- 
mediate walls  to  3  ft.  below  the  above  level, 
and  start  the  monolithic  block  on  the  floor  so 
obtained.  Timber  walls  and  ties  in  inass  con- 
crete, in  my  opinion,  cut  up  the  block  into  a 
number  of  sections,  and  when  settlement  oc- 
curs are  likely  to  become  the  starting  points  of 
break-ups.  this  plan  would  add  about  2  cu. 
yds.  of  concrete  per  linear  foot  of  pier,  but 
future  repairs  would  not  likely  exceed  first 
cost. 

The  liberal  estimate  of  Mr.  Duffies,  for  the 
reconstruction  of  the  main  breakwater,  accord- 
ing to  the  sections  shown  (Fig.  3,  section  A 
and  B),  can  in  the  light  of  the  actual  cost  given 
above  be  reduced,  and  I  submit  the  following: 

4,695  lin.   ft.   of  tear-up,   at  $7.50 $  35,212.50 

63,477  cu.  yds.  of  concrete  In  place 428,469.7,1 

46,156   ft.   B.M.  oak  fenders 2,577.95 

92   mooring  posts   4,100.00 

Total   cost    $470,360.20 

Or  $100.18  per  foot,  which  is  a  saving  of  $69,- 
127.-25  over  the  actual  cost,  but  an  increase  of 
$11,079.75  over  Mr.  Duffies'  estimate.  The 
concrete   is  increased   by  9,390  cu.  yds. 

.Allowing  50  per  cent  more  for  the  greater 
width  of  the  main  pier,  as  compared  with  the 
width  of  the  north  pier,  the  contractor's  profit 
for  the  removal  of  the  superstructure  would 
be  about  74  per  cent,  and  for  the  mass  con- 
crete fully  that  amount.  The  investment  in 
the  construction  plant  is  not  considered,  but 
on  a  contract  of  $1.50,000,  a  suitable  plant  could 
be  paid  for  and  a  fair  profit  remain  to  the 
credit  of  the  contractor. 


(f 
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Cost  of  Dredging  32.000,000  Cu.  Yds. 

of  Material  With  Sea-Going 

Government  Dredees 

in  1911. 

(Staff  Article.) 

The  dredging  plant  owned  and  operated  by 
the    United    States    (iovernment    for    the    im- 


provement of  rivers  and  harbors  consists  of 
137  dredges  and  718  vessels,  such  as  quarter 
boats,  tugs,  launches  and  other  auxiliary  float- 
ing plant.  Of  the  137  dredges,  23  are  sea-go- 
ing hopper  dredges,  which  are  employed  on  the 
sea  coast,  at  the  mouths  of  rivers  discharg- 
ing into  the  sea,  and  on  the  Great  Lakes. 
During  the  fiscal  year  ending  June  30,  1911, 
the  sea-going  dredges  excavated  31,801,548  cu. 
yds.  of  material  at   a  total  cost  of  $1,745,292, 


at  an  average  cost  of  5.5  cts.  per  cubic  yard. 
The  cost  per  cubic  yard  ranges  from  36  cts. 
down  to  1.7  cts..  as  may  be  seen  by  reference 
to  Table  I.  which  was  compiled  from  informa- 
tion given  in  the  reports  of  the  Chief  of  Engi- 
neers, Gen.  W.  H.  Bixby. 

The  total  cost  of  the  dredging  fleet  of  23 
sea-going  dredges  is  $4,887,.520,  or  an  average 
of  $212,500  per  dredge.  If  the  government 
were  paving  interest  on  this  investment  at  6 
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per  cent,  about  1  ct.  per  cubic  yard  would  be 
added  to  the  cost  of  excavation. 

The  work  done  by  the  various  dredges  as 
set  forth  in  various  parts  of  the  report  has 
been  as  follows: 

The   four  dredges,  "Atlantic,"  "Manhattan," 
"Raritan,"  and  "Xavesink,"  built   for  the  An- 
brose    channel    work    in    New    York    Harbor 
were  at  work  there  at  the  beginning  of  the  fis- 
j  5.  cal  year.     As   this  channel  was  nearing  com- 

pletion and  the  area  for  operating  the  dredges 
became  limited,  two  of  the  dredges  were 
leased  to  other  districts  at  rental  of  $3,000 
per  month,  the  dredges  to  be  put  in  good  order 
at  the  expense  of  the  Ambrose  Channel  ap- 
propriation and  to  be  returned  in  the  same  or- 
der upon  completion  of  the  lease.  The  dredge 
"Manhattan"  was  put  in  thorough  order,  and 
left  for  the  Delaware  River  Aug.  10.  1910. 
The  dredge  "Atlantic"  was  thoroughly  re- 
paired and  left  for  Southwest  Pass  Nov.  10, 
1910.  The  "Raritan"  and  "Navesink"  con- 
tinued at  work  upon  Ambrose  Channel 
throughout  the  year,  except  for  such  periods, 
at  and  near  high  water  during  May  and  June, 
as  they  have  been  transferred  for  work  in 
Coney  Island  Channel,  New  York  Harbor. 

Dredging   in    .Ambrose   Channel    during   the 
year  was  mainly  in  the  upper  three  miles  of 
its  length  and  in  the  west  half.     Three-quar- 
ters of  this  section  has  been  made  40  ft.  deep, 
g  and    the   other   quarter   is    from   35   to   40    ft. 

I-  deep.     Several  piles  of  stone  (old  dumps  from 

S  street   and   cellar   excavations)    have  been   re- 

.„  moved  and  deepened  to  40  ft.  and  over.  This 

°  material  has  been  deposited  in  deep  water  at 

g  sea,  at  distances  from  8  to  12  miles  and  aver- 

^  aging  about  10%  miles. 

■3  The  total   amount  expended  upon  Ambrose 

5  Channel    and    maintenance    operations    during 

c  the  fiscal  year  is  $345,702,  making  the  cost  of 

3  the  work,  including  repairs,  surveys,  examina- 

~  tions,  removal  of  stone  dumps,  inspection,  and 

0  all  office  expenses  6.05  cts.  per  cubic  yard 
=  dredged. 

•0  The    dredge    "Atlantic"    arrived    at    South- 

*  west  Pass  from  New  York,  Nov.  17,  1910,  s-  <'. 

i;  after  necessary  preparations    by  way  of   ■  on- 

,0  necting  up  different  parts  of  the  equipment,  be- 

2  gan   operations   Nov.   25.     Most   of   the   w^ork 

1  done  by  this  dredge  was  in  the  outer  channel. 
Z  Exclusive  of  Sundays  and  other  legal  holidays 
i  this  dredge  operated  170  days,  was  under  re- 
-           pair  5  days,  and  coaling  7  days.     It  removed 

1  1,047,991  cu.  yds.  of  material  at  a  cost  of 
rt  5.20  cts.  per  cubic  yard  exclusive  of  extraordi- 
i;"  narv  repairs,  and  5.83  cts.  per  cubic  yard  in- 
-;  eluding  extraordinary  repairs. 
f2_  The  dredge  "Manhattan."  wl  ;h  left  New 
^  York  on  Aug.  10,  for  the  De!av..ire  River,  was 
U  engaged  throughout  the  rem-an-ier  of  the  year 
■5           on   maintenance   work   on   the  30   ft.   channel. 

The  greater  part  of  the  shoali  'q-  which  takes 
g  place  at  this  point  is  comprised  of   very   soft 

•^  mud  and  it   is  difficult  to  fiii  the  bins  of  the 

■5  dredge  with   solid  material    when   working  in 

0)  such   localities.     The   dredrcs   when  operating 

^  in    this    locality    have    pn'ipcd    directly    over- 

J  board  during  ebb  tide  so  ■    at  the  light  material 

"^  would  lie  carried  by  :hc  iide  to  deep  water  in 

c  Delaware  Bay. 

=  The  dredge  "Burton"  was  enga.ged  at  a  num- 

2  her  of  points  along  Lake  Erie,  including 
•^  Cleveland,  Toledo,  Lorain,  and  .\shtabula. 
t.  The  work  consisted  in  the  maintenance  of  the 
S.  channels  and  entrance,-,  to  the  harbors  at  these 
c  points. 
S  The  dred.ge?  '  Jape  Fear"  and  "Gen.   C.  B. 

Comstock"   were  at  work  when  weather  per- 

P  mitted  on  the  ocean  bar  at  the  mouth  of  the 

^  Cape  Fear  Kivcr  below  Wilmington.  Del.,  and 

■3  when  the  wc'ather  would  not  permit  work  on 

Z  the  bar  they  ■  uorated  in  the  river  channels  at 

5  Wilmington        (l   below.     The    dred.ge    "Cape 

£  Fear"    returi    .:    from    Beaufort    Inlet,    N.    C. 

£  after  m;(T<;;!  ■   .slight  repairs  at  Savannah.  Ga.. 

^  and  begar    v  irk  on  this  improvement  on  Jan. 

5  18.  1911.  I,.i>.ino-  left  off  work  at  Beaufort  In- 

~  let  on  Dec.  IG.  1910.     The  dredge  was    oper- 

o  ated  at  Cnpe  Fear  day  and  night.     The  "Gen. 

iS       aj  C.    B.   Cfmistock,"   from   the   Galveston,   Tex., 

3     ^  district,  was  operated  on  the  Cape  Fear  chan- 

^  I   i  nel   durin.c;  the   year   at   a   rental   of  $45  per 

1  ~  '         working  day. 

!  Fr'.m   July   1   to    Sept.   .30   this   dredge   op- 
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erated  during  the  day  only  but  afterwards  was 
operated  day  and  night.  Between  Dec.  23  and 
Feb,  19.  She  was  overhauled  thoroughly  at 
Jacksonville,  Fla.,  at  a  cost  of  $36,293. 

The  dredge  "Caucus"  was  engaged  in  the 
Caucus  Channel  at  Pensacola,  Fla.,  until  May 
23,  1911,  dredging  a  31-ft.  channel  450  ft. 
\»ide.  She  dredged  965,000  cu,  yds.  at  a  field 
cost  of  4V2  cts.  per  cubic  yard. 

The  dredges  "Sumter,"  "Charleston,"  and 
"Winyah  Bay,"  were  at  work  on  the  28-ft. 
nroject  at  Charleston,  S.  C.  The  "Sumter" 
came  to  this  work  from  Southwest  Pass  Mis- 
sissippi River  leaving  there  Aug.  9,  1910.  Dur- 
ing its  short  period  there  it  excavated  121,739 
cu.  yds.  of  material  at  a  cost  of  7.47  cts.  per 
cubic  yard  exclusive  of  extraordinary  repairs 
and   9.33  cts.   including  extraordinary   repairs. 

The  United  States  leased  a  suitable  wharf 
on  the  eastern  water  front  of  the  city  of 
Charleston,  purchased  a  coal  crane,  constructed 
coal  bins,  chutes,  and  a  suitable  track,  and  in 
November,  1910,  began  handling  coal  for  all 
of  the  dredges  there. 

Work  of  dredging  was  continued  by  the 
three  dredges  until  Jan.  11,  when  the  "Sum- 
ter's rudder  failed,  and  she  was  sent  to  the 
Charleston  Navy  Yard  for  repairs.  She  re- 
mained there  until  May  6,  1911.  The  other 
two  dredges  continued  work,  although  badly 
in  need  of  repairs,  until  May  7,  upon  which 
date  they  both  sailed  for  Jacksonville  to  be 
repaired  at  the  shipyard  of  the  Merrill- 
Stevens  Co.  The  "Sumter"  resumed  work  on 
Charleston  Bar  May  9,  1911. 

The  total  amount  removed  by  all  of  the 
dredges  was  1,212,722  cu.  yds.  by  bin  measure- 
ment. Surveys  made  in  December  and  May 
to  check  the  dredges  indicated  by  soundings 
that  the  solid  removed  is  much  less  than  this. 
The  discrepancy  is  probably  due  partly  to  in- 
accuracies of  soundings  in  this  locality,  but 
mainly  to  the  fact  that  too  few  soundings  were 
taken  in  the  survey  made  before  work  began. 
There  is  some  filling  in  upon  the  dredged 
channel  by  the  shoal  lying  to  the  north  and 
east  of  it.  This  would  account  for  a  part  of 
the  difference.  The  field  costs  for  the  year 
were  as  follows : 

Cts.  per 
cu.  yd. 

For  the  dretlge  "Sumter" 10.2 

For  the  dredge   "Charleston" 10.5 

For  the  dredge  "Winyah  Bay" 10.2 

The  average  cost  of  dredging,  including  of- 
fice charges,  surveys,  and  all  other  expendi- 
tures, was  10.89  cts.  per  cubic  yard ;  this  rather 
high  cost  is  due  to  extensive  repairs,  com- 
pleted during  the  fiscal  year,  and  to  the  fact 
that  dredgiufir  was  done  during  only  about 
six  months  by  the  "Sumter"  and  eight  months 
by  the  other  dredges. 


TABLE   II. 


Locaiion  of  Work.  Dredge 

Meade. 

St.   .Joseph  Harbor J      279.16 

South  Haven  Harbor 5,706.24 

Saugatuck  Harbor 1,724.37 

Holland  Harbor  7,265.40 

Grand    Haven    Harbor 6,671.11 

Muskegon   Harbor   2,894.59 

White  Lake  Harbor 3,639.78 

Pentwater  Harbor  3.167.70 

Ludlngton  Harbor  3.306.83 

Manistee  Harbor    5,723.44 

Portage  Lake  Harbor 5,328.03 

Frankfort   Harbor    1,592.23 

Charlevoix  Harbor  1.523.24 

Total    $48,822.12 

Cost  per  cu.  yd cts.  10.51 


Surveys, 
examina- 
tions, etc. 

j'  130.13 

52.4^ 

61.97 
110.05 

69.49 
137.66 

76.19 
149.15 
104.40 

99.31 
128.10 
113.31 

Jl,232.20 

.265 


Office 
and  con- 
tingent ex- 
penses, etc. 


t    118.69 

S1.7o 

209.97 

409.61 

103.65 

148. S7 

139.38 

79.36 

258.81 

277.75 

58.74 

61.94 

Jl,948.53 


.419 


Total. 
i  279. IG 
6.955.06 
1,858.57 
7,537.34 
7.190.77 
3,067.73 
3,926.31 
3,383.27 
3.535.34 
6,086.55 
5.705.09 
1,779.07 
1,698.49 

$52,002.85 

11.19 


Cu.  yds. 
dredged. 


59,630 
6.766 
73,119 
5o,2S8 
20,292 
55,518 

25,879 
86,652 
47,854 
17,942 
15,440 

464.380 


The  cost  of  handling  coal  was  0.64  cts.  per 
short  ton.  This  is  also  increased  by  the  long 
time  lost  in  repairs.  The  total  cost  of  coal 
placed  upon  the  dredges  was  $3.87  per  short 
ton. 

The  dredge  "Charleston"  worked  also  at 
Mobile,  Ala.,  in  the  fore  part  of  the  year,  un- 
til Aug.  24,  dredging  32,000  yds.  at  a  cost  of 
12.88  cts.  per  cubic  yard.  Extraordinary  re- 
pairs brought  the  total  cost  of  this  work  to 
36  cts.    She  arrived  at  Charleston  on  Sept.  18. 

The  dredge  "Chinook"  was  thoroughly  over- 
hauled at  Portland,  Oregon,  under  a  contract 
for  installing  a  fuel-oil  burning  system.  She 
was  put  in  commission  Sept.  20,  1910,  and  com- 
menced work  on  the  Columbia  River  bar. 
From  Sept.  20  she  worked  19  days  on  the  bar 
and  33  days  in  the  channel  below  .\storia 
(working  here  when  the  bar  was  too  rough), 
and  removed  59,756  cu.  j'ds.  and  113,363  cu. 
yds.  respectively  at  these  localities.  During 
that  period  much  time  was  lost  through  the 
constant  breaking  of  the  suction  pipes  while 
working  on  the  bar.  The  suction  pipes  were 
equipped  with  ball  and  socket  joints  and  slip 
joints,  the  latter  placed  near  the  drag  heads. 
On  Dec.  14  the  crew  was  reduced  and  the 
dredge  laid  up  at  Flavel  Dock  on  account  of 
all  the  suction-pipe  elbows  on  hand  having 
been  broken.  On  Jan.  23  she  was  again  put 
into  commisison  for  work  on  the  ship  chan- 
nel of  the  lower  Columbia,  and  continued  op- 
erations there  until  April  14,  when  prepara- 
tions were  commenced  for  beginning  work 
again  on  the  bar.  These  preparations,  which 
included  installation  of  new  liners  and  the 
replacing  of  the  ball  and  socket  joints  and 
slip  joints  by  rubber  suctions,  were  not  com- 
pleted until  May  4,  when  work  was  again  com- 
menced on  the  bar.  From  May  4  until  the 
end  of  the  fiscal  year  the  dredge  worked  on 
the  bar  whenever  weather  conditions  permit- 
ted.     During   the   fiscal  year   she   dredged   on 


62  days  on  the  bar  and  removed  212,080  cu. 
yds.  of  material. 

The  dredge  "Clatsop"  worked  throughout 
the  year  at  various  bars  on  the  Columbia 
River  between  Mount  Coffin  and  Astoria,  in- 
creasing the  depths  of  the  shoals  from  2  to 
5%  ft.  It  was  intended  to  change  her  to  an 
oil-burning  dredge  but  this  was  not  done  dur- 
ing the  fiscal  year. 

The  dredges  "Cumberland"  and  "Savannah" 
were  at  work  during  the  year  improving  and 
maintaining  the  harbor  at  Savannah,  Ga.,  ex- 
cept when  they  were  necessarilv  undergoing 
repairs.  The  "Savannah"  and  "Cumberland" 
together  dredged  a  total  of  1,388,773  cu.  yds. 
of  material,  measured  in  their  bins,  of  which 
the  "Savannah"  removed  721,193  cu.  yds.,  at 
a  cost,  including  all  repairs,  office  expenses, 
surveys,  etc.,  of  8.9  cts.  per  cubic  yard  ;  and 
the  "Cumberland"  removed  667,.580  cu.  yds., 
at  a  cost,  including  all  repairs,  office  expenses, 
surveys,  etc.,  of  13  cts.  per  cu.  yd.  Of  this 
material,  280,922  cu.  yds.  was  dredged  from 
the  Outer  Bar,  286,8.57  cu.  yds.  from  Tybee 
Roads,  545,193  cu.  yds.  from  Tybee  Knoll, 
and  275,801  cu.  yds.  from  the  harbor  above 
Fort  Pulaski. 

The  dredge  "Galveston"  worked  during  the 
year  and  removed  a  total  of  1,400,000  cu.  yds. 
from  the  Galveston  outer  bar,  and  360,000  cu. 
yds.  from  a  shoal  that  had  formed  in  Bolivar 
Roads  anchorage.  .\  total  of  1,7.59,789  cu. 
yds.  was  removed  at  an  operating  cost  of  4.672 
cts.  per  cubic  yard,  and  a  total  cost,  including 
extraordinary  repairs,  surveys,  superintend- 
ence, inspection,  and  office  expenses,  of  7.156 
cts.  per  cubic  yard.  The  dredge  was  laid  up 
for  general   repairs  and  hauling  out  July  28, 

1910,  to   Sept.    18,    1910,   and    from   April    15, 

1911,  to  May  4,  1911.  The  dredge  worked 
with  a  single  crew,  in  daylight  only,  from 
Sept.  18,  1910,  to  end  of  fiscal  year.  The 
dredge    was    temporarily    transferred    to    the 


TABLE  HI.— PERCENTAGE  DISTRIBUTION  OF  TOTAL  COSTS  OF   DREDGING  BY  SEAGOING  HOPPER  DREDGES  OF  THE  U.  S.  GOVT. 
, Percentages  of  Total  Cost. 


Dredge.  g 

hs  &- 

Atlantic    $  55,837  27.40 

Atlantic    62,190  34.70 

Benguard     129.019  27.00 

Burton    27,214  55.10 

Cape  Fear 22,157  39.65 

Cape  Fear 14,987  42.20 

Caucus 49,261  46.02 

Charleston     38,946  27.51 

Charleston     11,679  41.37 

Chinook     70,314  38.90 

Clatrop     90,305  32.10 

Comstock*     109,785  17.40 

Cumberland    78,242  16.8 

Delaware     98,164  36.90 

Galveston    125,881  16.65 

Gedney     34,772  39.7 

Key  West 35,498  36.91 

Manhattan    30,548  21.50 

Manhattan    76,015  40.09 

Gen.  G.  G.  Meade 52,003  43.07 

Navesink    124,691  29.10 

Raritan     116.927  31.82 

Sabine    35,666  30.698 

Savannah     60,085  27.70 

St.     Johns 93,204  22.49 

Sumter     67,418  33.00 

Winyah    Bay 34,482  31.5 

•Towing,  fuel  and  supplies  1.15  per  cent. 
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TABLE    IV. 


-PERCENTAGES   OF   TIME   FOR   OPERATION   OF 
Percentage  of  Working  Time ^     , 


DREDGES. 

— Percentage    of    Total    Lost    Tlme>- 


Dredge. 


3 
O 

Atlantic     1,99S.S 

Atlantic     3,481. a 

Benguard     5.447.2 

Burton    1,394.3 

Cape   Fear    2.421.2 

Cape   Fear    1,326.6 

Caucus     2,481.7 

Charleston     1,827.5 

Charleston     196.3 

Chinook    1.697.4 

Clatrop     4,343.3 

Comstock     3,815.3 

Cumberland     1,922.3 

Delaware     5,976.3 

Galveston     2.771.4 

Gednev    2,392.0 

Key    West    2,376.3 

Manhattan     326.1 

Manhattan     3,134.3 

Gen.  G.  G.  Meade 2,090.5 

Navesink     6,377.3 

Raritan     6,488.7 

Sabine     1,907.3 

Savannah    2.476.9 

St.    Johns    2,251.4 

Sumter    ' 1,976.8 

Winyah    Bay    2,002.3 
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61.4 
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3.1 
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5.7 

79.1 
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22.9 

6.1 
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2.9 

45.4 

50.0 

4.6 

788.8 

ij4.6 

22.6 

7.9 

5.0 

9.9 

68.4 

23.0 

8.6 

816.6 

40.1 

28.9 

3.1 

7.6 

20.3 

4.0 

7.4 

2.3 

85.7 

4.378.5 

60.1 

13.8 

6.0 

3.4 

16.7 

17.6 

20.0 

55.6 

6.8 

1.013. 

43.9 

13.2 

10,8 

11.3 

20.8 

1.5 

96.2 

2.3 

547.8 

69.0 

8.7 

5.1 

5.7 

11.5 

9.2 

44.8 

43.7 

2.3 

890. 

5S.1 

20.6 

4.3 

13.2 

3.8 

2.0 

12.2 

4.S 

81.0 

3.000.8 

65.2 

17.5 

3.8 

7.5 

6.2 

6.6 

14.5 

35.0 

43. 

3,428.8 

45.0 

27.4 

5.0 

11.0 

11.6 

0.9 

5.0 

18.8 

74.8 

5.421.7 

60.5 

21.4 

2.2 

9.1 

6.8 

19.2 

1.7 

32.9 

46.2 

1,367.7 

72.0 

10.2 

6.4 

5.2 

6.2 

7.1 

13.5 

40.6 

38.8 

4,032.6 

25.9 

51.6 
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79.4 

4,952.0 
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4,967.7 
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1,417.8 

61.9 
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1,055.5 

49.1 

33.4 
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9.4  ■ 
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14.3 

56.8 

26.7 
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966.7 

50.0 

33.7 

2.5 

9.3 
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2.3 

18.7 

45.0 

29.6 

6.7 

855.3 

48.4 

7.5 

3.1 

41.0 
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9, 

.3 

71.7 

0,436.8 
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22.2 
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9.7 
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,8 

82. 

4.867.1 

43.3 
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16.1 
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0.02 

17.8 
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5,292.6 

57.3 

16.7 

5.4 
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17.5 

.07 

4.1 

0.8 

26.6 

68.5 

5,367.2 

61.4 

15.4 

5.4 

1.0 

15.8 

2.4 

3.1 

15.8 

78.7 

5,341.8 

Savannah  (Ga.)  engineer  district  on  June  5, 
1911,  and  left  Galveston,  Tex.,  for  Fernandina, 
Fla.,  on  June  8,  1911. 

The  latest  survey  of  the  channel  from  deep 
water  in  the  Gulf  to  the  wharves  shows  a 
least  central  depth  of  3"2Vi  ft.  at  the  outer  bar 
where  the  "Galveston"  has  been  at  work,  there 
is  a  ,32  ft.  channel  800  ft.  wide  and  a  30  ft. 
channel  1,000  ft.  wide,  with  a  least  central 
depth  of  34%  ft. 

The  dredge  "Gednev"  was  at  work  during 
the  year  on  the  improvement  of  the  Fall  River 
Harbor,  Massachusetts.  From  the  beginning 
of  the  year  until  August  8  the  work  was  that 
of  maintenance;  after  that  time  it  was  under 
the  project  for  extending  the  25-ft.  deeo  an- 
chorage area.  Between  April  1  and  June  22 
the  dredge  was  away  from  the  work  under- 
going repairs.  The  amount  of  material 
dredged  was :  Maintenance  work,  36,951  cu. 
yds. :  improvement  work,  236,187  cu.  yds., 
making  a  total  of  273,138  cu.  yds.  for  the  year. 
The  total  expenditures  from  the  appropria- 
tion for  the  year  divided  by  the  number  of 
cubic  yards  dredged  gives  a  cost  per  cu.  yd. 
of  12.73  cts. 

The  dredge  "Key  West"  worked  on  the  in- 
ner portion  of  the  channel  at  northwest  en- 
trance of  the  harbor  at  Kev  West  until  Oct. 
13.  1910.  During  the  year  101,140  cu.  yds.  of 
material  were  removed,  at  a  cost  of  $12,12.5.80, 
including  all  contingent  expenses,  or  7..52  cts. 
per  cubic  yard.  The  dredge  was  sent  to  Tam- 
pa from  Key  West,  arriving  on  Oct.  27.  It 
was  operated  here  until  May  31,  when  it  was 
sent  to  Jacksonville,  Fla.,  for  its  annual  over- 
hauling. At  Tampa  it  was  employed  to  deep- 
en to  24  ft.  sections  A  and  B  of  the  Hillsboro 
Bay  Improvement.  The  dredge  removed  296,- 
000  cu.  yds.  at  7.1  cts  per  cubic  yard. 

The  dredge  "Gen.  G.  G.  Meade"  was  built 
in  1904  for  use  at  harbors  on  the  east  shore  of 
Lake  Michigan,  and  has  been  in  use  since 
June  8,   1905. 

Since  March  1,  1909.  the  work  of  this  dredge 
has  been  closely  supervised  and  verified.  Un- 
der extremely  favorable  conditions  a  maxi- 
mum of  slightly  more  than  4.000  cu.  yds.  has 
been  moved  in  a  day  of  actual  work,  but  the 
average  at  all  harl.iors  and  under  all  circum- 
stances is  about  2,000  cu.  yds.  per  day. 

For  dredging  under  precisely  the  same  con- 
ditions in  the  past  the  contract  cost  with  dip- 
per dredges  has  been  as  high  as  20  cts.  per 
cubic  yard,  and  then  work  outside  the  piers 
was  never  possible  until  about  the  1st  of 
May,  whereas  the  "Meade"  works  in  the  most 
exposed  places  at  practically  any  and  all  sea- 
sons. The  final  average  cost  of  her  work  for 
the  fiscal  year  is  11.19  cts.  per  cubic  yard,  and 
this  is  believed  to  fairly  represent  the  cost  of 
dredging  under  the  conditions  existing  in  this 
district.      When    compared    with    the    perfor- 


mance of  similar  machines  on  the  seacoast, 
the  cost  may  seem  high  ;  but  the  circumstances 
under  which  this  dredge  is  obliged  to  work — 
such  as  insufficient  depth  of  water,  etc. — af- 
fect unfavorably  the  final  cost  per  unit. 

During  the  fiscal  year  the  "Meade"  was  in 
operation  from  July  1,  1910,  to  Jan.  IG,  1911, 
and  March  21  to  June  30,  except  as  given  be- 
low. Upon  completion  of  dredging  Jan.  16, 
the  dredge  went  into  winter  quarters  at  Grand 
Haven  Harbor,  and  general  repairs  were  made 
to  machinery  and  hull.  Authority  was  received 
Feb.  20,  1911,  for  changing  from  coal  to  oil 
fuel  and  for  installing  storage  tanks  for  fuel 
oil  aboard  the  dredge  and  for  installing  oil- 
burning  apparatus.  A  contract  for  the  storage 
tanks  was  let  to  Johnson  Bros.,  and  the  con- 
struction was  begun  Feb.  27,  and  completed 
April  29,  at  a  cost  of  $1,675.  A  contract  for 
the  oil-burning  apparatus  was  let  to  the 
Schutte  &  Koerting  Co.,  and  the  installation 
was  made  June  3-13,  at  a  cost  of  $2,920.  Oil 
fuel  has  been  in  use  since  June  13,  1911.  The 
main  reasons  for  making  the  change  were  to 
reduce  the  great  cost  due  to  lost  time  coaling 
and  to  reduce  the  fire-room  force.  It  was  not 
expected  to  reduce  the  cost  of  the  fuel.  The 
"Meade"  was  in  drydock  at  Milwaukee  June 
3-13  for  repairs  to  machinery  and  hull.  The 
operations  during  the  year  are  given  under  the 
several  harbors. 

Table  II  gives  a  statement  of  results  of  op- 
erating the  dredge  during  the  fiscal  year. 

The  dredge  "Sabin"  during  the  year  dredged 
material  from  the  harbor  at  Sabine  Pass,  Tex., 
and  from  the  jetty  channel.  She  went  under 
extraordinary  repairs  at  Galveston  in  Octo- 
ber and  November  and  began  work  on  the 
jetty  channel  again  on  Dec.  5.  On  Dec.  27, 
the  port  propeller  shaft  of  the  dredge  "Sa- 
bine" was  broken  just  forward  on  the  inboard 
shaft  bearing.  The  dredge  left  Sabine  Pass 
Dec.  30,  for  Galveston,  and  was  hauled  out 
on  the  marine  ways  at  that  place  Jan.  5,  1911, 
to  have  new  shaft  placed.  The  dredge  was 
launched  from  the  marine  ways  Jan.  10,  and 
returned  to   Sabine   Pass  Jan.   11. 

During  the  fiscal  year  the  dredge  removed 
from  the  jetty  channel  507,487.5  cu.  yds.  of 
soft  blue  mud  and  silt,  wdiich  it  carried  out 
to  sea  and  dumped.  The  cost  of  operation  of 
the  dredge  "Sabine"  during  the  year,  includ- 
ing repairs  and  additions  and  cost  of  admin- 
istration, was  $35,066,  making  the  cost  per 
cubic  yard  dredged,  $0.0703. 

The  dredge  "St.  Johns"  returned  to  Jack- 
sonville, Fla.,  from  New  Orleans,  to  work  at 
the  mouth  of  the  St.  Johns  River,  on  July 
10,  1910.  During  the  fiscal  year  this  dredge 
removed  82,443  cu.  yds.  from  Bar  cut,  313,760 
cu.  yds.  from  Jetty  cut,  423,072  cu.  yds.  from 
Wards  Bank  cut  and  2,046  cu.  yds.  from  Pilot 
Town  cut,   a  total  of  821,321   cu.  yds.     This 


work  practically  completed  Jetty  cut  to  its 
projected  width  of  500  ft.  and  depth  of  30  ft., 
provided  a  depth  of  28.4  ft.  in  the  Bar  cut 
between  the  jetties,  and  restored  the  24-ft. 
channel  through  Wards  Bank  cut.  This  dredge 
was  under  repair  from  April  3  to  June  23, 
1911.  The  total  cost  of  operating  the  dredge 
during  the  year  was  $92,014.  Of  this  amount 
the  sum  of  $42,995  was  expended  for  extraor- 
dinary repairs,  and  $2,344  for  alterations  and 
additions.  The  cost  per  cubic  yard  with  no 
repairs  or  additions  was  5.34  cts.,  including 
ordinary  repairs,  5.53  cts.,  and  including  all 
expenditures,  11.20  cts. 

The  dredge  "Benyaurd"  operated  in  South- 
west Pass  channel  240  out  of  306  possible 
days,  was  under  repairs  49  days,  and  coaling 
17  days.  Dredging  was  mostly  done  in  the  out- 
er channel — that  is,  between  and  beyond  the 
sea  ends  of  the  jetties.  This  dredge  removed 
1.983,484  cu.  yds.  of  material  at  a  cost  of  5.07 
cts.  per  cu.  yd.,  exclusive  of  extraordinary  re- 
pairs, and  6.42  cts.  per  cu.  yd.  including  ex- 
traordinary repairs. 

A  study  of  Table  I  shows  that  the  cost  of 
coal  varied  from  $2.68  per  ton  for  the  dredge 
"Burton"  to  $6.67  per  ton  for  the  "Clatsop." 
The  cost  of  oil  varied  from  37  cts.  per  barrel 
for  the  "Benyaurd"  to  $1.30  per  barrel  for  the 
"Gen.   Comstock." 

A  study  of  the  costs  of  operation  is  shown 
in  Table  HI,  which  shows  the  percentage  of 
cost  for  the  various  items  of  all  dredges. 

A  study  of  the  distribution  of  time — both 
working  tim«  and  lost  time — is  shown  in  Ta- 
ble  IV. 


Methods  and  Costs  of  Drilling  Fifty- 
seven  Holes  Aggregating    31,000 
Lin.  Ft.  With  Well  Drilling 
Machines. 

A  very  complete  record  of  costs  of  operat- 
ing two  well  drilling  machines  for  drilling 
deep  holes  for  prospecting  mining  property 
is  presented  by  Mr.  I.  J.  Stauber,  Superin- 
tendent, Savannah  Copper  Co.,  New  Mexico, 
in  the  "Engineering  and  Mining  Journal"  for 
Sept.  14,  1912.  .Xn'abstract  of  the  article  fol- 
lows : 

Owing  to  the  shattered  condition  of  tlie 
rock  and  the  many  nearly  vertical,  hard, 
slip  planes,  considerable  trouble  was  experi- 
enced. The  country  rock  is  an  altered  mon- 
zonite  porphyry,  and  except  for  slips,  dikes, 
etc.,  is  not  very  hard.  Caving  and  crooked 
holes  seem  to  be  the  most  serious  difficulty, 
although  the  previous  unsatisfactory  results 
were  mostly  due  to  inexperienced  drillers. 

The  two  Star  23-T  machines  installed  were 
operated  almost  continuously  until  October  19, 
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19)1.  Each  machine  was  operatetl  two  12- 
hour  shifts  per  day;  for  the  first  ten  months 
they  were  operated  seven  days  per  week,  and 
after  that  no  drilHng  was  attempted  on  Sun- 
days and  holidays,  except  in  case  of  hole  trou- 
ble, caving  or  fishing  for  tools.  This  system 
of  "days  off"  kept  the  men  in  much  better 
condition.  resultin.a;  in  a  more  steady  crew 
and  an  increased  footage  per  month. 

All-steel  Mother  Hubbard  bits  were  used, 
of  special  design,  being  especially  long  and 
thick.  The  height  of  mast.  30  ft.  above 
ground,  prevented  using  anything  longer  than 
a  35-ft.  string  of  tools.  In  a  crooked-hole 
coiintry  I  am  satisfied  that  a  50-  or  60-ft. 
string  of  tools  would  be  much  better  than 
one  only  35  ft.  long.  In  Fig.  1,  both  the 
Mother  Hubbard  and  the  regular  form  of  bit 
are  illustrated. 

Most  of  the  holes  were  .started  with  a  10- 
in.  bit,  but  II-  and  12-in.  bits  were  tried  sev- 
eral times.  The  larger  bits  seemed  to  under- 
cut on  a  small  short  stem,  resulting  in  a  rough 
hole.  Eight-inch  casing  was  used  to  follow 
the  10-in.  bit.  but  seldom  could  be  made  to 
follow  to  sufficient  depth  to  be  of  much  serv- 
ice. No  casing  was  driven.  If  it  did  not  go 
down  of  its  own  accord,  the  next  smaller 
size  was  u.sed.  As  a  result  little  or  no  cas- 
ing was  ever  lost.  The  following  bit  sizes 
used  were  8-,  C-,  and  4%-in..  with  6%-  and 
4%-in.   stee!  casing. 

_  It  was  absolutely  necessary  to  continue  each 
bit  size  as  deep  as  possible,  regardless  of 
any  caving.  This  caused  more  or  less  trou- 
ble, and  sometimes  necessitated  taking  long 
chances,  but  was  the  only  means  of  gaining 
depth  with  our  limited  strings  of  casing.  Of 
course  any  time  the  sludge  sliow'ed  copper,  the 
hole  was  immediately  cased.  The  thickness 
of  the  surface-leached  material  varied  con- 
siderably, being  from  a  few  to  700  to  800  ft., 
probably  an  average  of  .500  to  600  ft. 

Crooked  holes  and  many  other  troubles  can 
be  prevented  to  a  large  extent  l)y  proper 
dressing  of  the  bits.  With  the  thermometer 
around  100°  P.,  in  the  shade,  it  is  no  easy 
task  to  dress  these  bits:  hence  nearly  all 
drillers  are  inclined  to  run  a  hit  too  long.  .^ 
properly  dressed  bit  causes  little  trouble  in 
the  hole.  .'\11  moon  faces,  irregular  shapes, 
etc..  should  he  avoided,  and  water  courses 
kept  open  for  speed.  In  many  instances  fresh 
bits  were  put  on  every  .5-ft.  screw,  and  bits 
were  never  run  for  more  than  1.")  to  20  ft. 
The  bit  is  an  all-important  factor  in  drilling, 
and  cannot  receive  too  much  attention. 

Of  course,  crooked  holes  would  occur,  and 
these  were  straightened  by  dropping  cast-iron 


T.\BLE     II.— TIME    T.ABLE    OF    20    MONTHS' 
DRILLING. 

Time   of  drilling,    montlis 20 

Total   feet    drilled    31,290 

Pos.^ible   hours  drilling*    27,024 

Progress  per  hour  of  possible  time,  ft 1.15 

Actual    hours    drilling    13.342 


Progress  per  hour  of  time  drilled,   ft. 
LOST   TIME. 

Hours. 

No    water    782 

Repairs    (machine   or   tools) 1,531 

No    help    1,041 

Fishing     1,314 

Casing   and   pulling   casing 1,472 

Moving  and    erecting 2,904 

Reaming  and   bad   hole 2,482 

Miscellaneous    (rain,  sickness,  etc.)      231 


1.09 


Pet. 
2.9 
5.7 
3.S 
4.9 
5.4 
10.7 
9.2 
0.9 


Total  time  lost   11,757      43.5 


•Possible  machine  hours  for  two  machines 
per  total  time  of  drilling  deducting  only  Sun- 
days, holidays  and  a  short  period  when  drilling 
was  discontinued. 

or  rope  into  the  hole.  Either  of  these  ma- 
terials would  hold  the  tools  up  and  permit  a 
shoulder  to  be  cut.  Cast  iron  seems  to  be 
the  better,  as  it  is  more  easily  removed  when 
the  hole  has  been  straightened.  Reamers  and 
straighteners  were  not  of  much  use,  probably 
on  account  of  the  extreme  difference  in  hard- 
ness of  the  two  sides  of  the  hole.  In  particu- 
larly difficult  cases,  blasting  was  resorted  to, 


Fig.    1 — Regular   and    Mother    Hubbard    Pat- 
terns of  Churn   Drill   Bits. 

but  as  this  always  caused  a  cave,  it  was 
avoided  if  possible.  When  blasting,  great 
care  should  be  exercised  to  place  the  shot 
properly,  or  more  dama.ge  than  good  will  re- 
sult. Various  sizes  of  tin  tubes  were  used, 
holding  from  50  to  100  lbs.  of  tJO  per 
cent  dynamite.  One  of  these  tubes  was  care- 
fully placed  at  the  top  of  the  crook,  and  then 
exploded  by  dropping  in  a  small  tin  tulic  1%- 
in.  in  diameter  by  18  in.  long,  containing  two 
sticks  of  dynamite  and  two  strings  of  fuse 
and  caps.  When  blasting  under  water,  the 
hole  should  be  cleared  of  casing,  otherwise 
the  casing  is  liable  to  be  split  its  entire  length. 
After  encountering  ore,  the  upper  portion 
of  the  hole  was  cased  and  the  ore  then  drilled 


TABLE   I.— COST   OF  DRILLING  IN  NEW  MEXICO. 

Jan.  31.  1910.  to  Aug.  1.  1910,  to 

July  31,  1910.  Oct.  10,  1911. 

Feet  drilled  12,032  Feet  drilled  19,072 

Number  of  holes  29  Number  of  holes  2S 

Average  depth  415  ft.  .\verage  depth  6S1  ft. 

Labor.  Amount.  Per  ft.  .\mount.  Per  ft. 

Runners     $3,964.25  ^40.329  $9,097.22  $0,477 

Helpers    2,691.37          0.224  5,865  00  0.307 

Assaying    and    sampling 1,816.33           0.151  4,551.87  0.239 

Teaming    ■. . . .  532.87           0.044  1,425.56  0.075 

Foremen     1,018.75           0.085  1.773,85  0.093 

Clerks     225.00           0.019  551.08  0.029 

Roads    l,377.4o           0.114  1,095.10  0.057 

Total   labor    $11,626.03  $0,966  $24,359.68  $1,277 

Supplies. 

Fuel   and   coke $2,760.02  $0,229  $6,496.30  $0,341 

Oils    and    grease 64.73           0.005  507.79  0.027 

Road    supplies    76.2S           0.006  36.17  0.002 

Cables  and  sand   lines 528.31           0.044  2,697  37  0  141 

Drill    tools   and    repairs 650  72           0.054  2,536.12  fl  13S 

Surface   tools  and    repairs 48.14           0.004  36120  0  019 

Repairs  to  machine  and  boilers..  188.18           0.016  795.57  0.041 

Lighting     116.94           O.OIO  146.56  0.0C7 

Barn    supplies    273  50           0.023  793.09  0.042 

Building    material    186.87           0.016  282.78  0.015 

Chemicals  and   engineering  sup..  179.21           0.015  740.44  0.038 

Stationery   and    printing 28.40           0.002  45.35  0  002 

Telegrams     47.11           O.004  47.82  0  003 

Transportation     345.35           0.028  410.95  0.022 

General    supplies    71.21           0.006  607.59  0.032 

Depreciation     1,200.00           0.100  3,275,00  0  172 

Casing     61.65           0.005  749.95  0.039 

Total     $  6,827.22  $0,567  $20,520.05  $1,076 

Pumping  Plant. 

Labor    $      870.75  $0,072  $1,226.35  $0.0G4 

Fu'^l     815.17           0.068  812.41  0.043 

Oils    and    grease 21.76           0.002  91.59  0.005 

Repairs    to   pump 31.56           0.003  65.74  0.003 

Repairs   to  pipe  line 77.20           0.006  368.73  0.019 

Total     $  1,816.44  $0,151  $  2,565.82  $0,134 

Grand    total     $20,269.69  $1,684  $47,444.55  $2,487 


Jan.  31.  1910.  to 

Oct.  19.  1911. 

Feet  drilled  31,104 

Number  of  holes  57 

Average  depth  545  ft. 

.\moiint.         Per  ft. 

$13,061.47         $0,420 


8,556.37 

0.275 

6,368.20 

0.204 

1,958.43 

0.063 

2,792.60 

0.090 

776.08 

0.025 

2,472.56 

0.080 

$35,958.71 

$1,157 

$  9,256.92 

$0,298 

572.52 

0.018 

112.45 

0.004 

3,225.68 

0.104 

3,186.84 

0.102 

409.34 

0.013 

983.75 

0.032 

263.50 

0.008 

1,066.59 

0.034 

469.65 

0.015 

909.65 

0.029 

73.75 

0.002 

94.93 

0.003 

756.30 

0.025 

678. SO 

0.022 

4,475.00 

0.144 

811.60 

0.02o 

$27,347.27 

$0,879 

$  2,097.10 

$0,068 

1.627.5S 

0.052 

113.35 

0.004 

97.30 

O.003 

445.93 

0.014 

$  4.381.26 

$0,141 

$67,714.24 

$2,177 

in  sections  of  20  ft.  each,  iiy  drilling  ahead 
for  sample,  casing,  drilling  for  sample,  ream- 
ing, etc.  Owing  to  caving,  it  was  not  always 
possible  to  follow  this  scheme,  but  it  was  the 
system  used  when  conditions  permitted.  The 
hole  was  sampled  every  ,">  ft. 

.\fter  each  foot  of  drilling,  the  hole  was 
bailed  as  clean  as  possible.  When  drilling 
uncJer  water  the  bailer  was  run  1.5  times. 
This  seemed  more  than  was  necessary,  but  in- 
sured  good   results. 

Two  samplers,  working  12  hours  each,  were 
kept  at  the  rigs,  one  working  the  day  and  one 
the  night  shift.  When  the  drills  were  not 
in  ore.  the  drillers  took  care  of  the  sampling, 
and  the  sampler  was  employed  in  bringing 
m.aps  and  other  data  up  to  da'te.  Each  drill- 
er's footage  was  recorded,  and  he  knew  it; 
he  therefore  took  care  of  his  monthly  foot- 
age. The  sampler's  duties  were  to  prevent 
errors  in  depth,  etc.  The  driller  bases  his 
measurements  on  the  length  of  rope,  which 
gives  a  slightly  inaccurate  result  due  to 
stretching  of  the  rope.  The  sampler  checks 
these  measurements  with  a  steel  tape.  This 
division  of  responsibility  between  the  driller 
and  sampler  permits  the  driller  to  give  his 
entire  time  and  attention  to  drilling,  with  no 
chance  for  excuses. 

Everything  consistent  with  good  manage- 
ment was  done  to  make  the  work  agreeable. 
The  drillers  were  protected  by  a  rough,  iron 
housing.  This  shed  and  platform,  while  cost- 
ing but  little,  furnished  satisfactory  protection 
from  the  weather,  and  could  be  used  over  and 
over  again.  The  bunk  and  boarding  houses 
were  kept  to  a  high  standard — so  high  in 
fact  that  they  were  operated  at  a  loss,  but 
the  loss  was  more  than  offset  by  the  steady 
crews  and  the  final  cost  sheet.  We  consid- 
ered a  driller  to  be  of  little  or  no  value  until 
he  had  completed  at  least  two  holes,  and  had 
learned  the  peculiarities  of  the  formation. 
Both  drills  were  kept  close  together  wlien- 
ever  possible,  for  convenience  in  sampling, 
repairs,  water,  teaming,  casing,  use  of  the 
fishing  tools  and  general  economy. 

Analysis  of  Cost.— The  costs  of  20  months' 
drilling  arc  shown  in  Table  I.  Table  II  is  a 
schedule  of  time  consumed  for  the  different 
operations  and  Table  III  is  the  scale  of 
wages  paid.  During  the  first  16  nmnths  of 
drilling,  the  foreman  looked  after  the  rigs 
and  repairing;  for  the  remaining  4%  months 
this  foreman  was  also  a  drill  runner.  With 
more  than  two  rigs,  we  consider  it  advisable 
to  have  a  man  to  act  as  foreman  only. 

Regular  drilling-machine  boilers  were  used 
for  the  first  14  months;  for  the  remaining 
time  we  used  20-hp.  auxiliary  boilers,  mounted 
on  w^heels.  After  the  installation  of  these  lat- 
ter boilers,  the  regular  boilers  were  used  for 
moving  only.  This  arrangement  effected  a 
coal  saving  as  follows : 
Coal    per    machine,    per 

24  hrs..  regular    boilers.  1.37  tons  ®  $8.30  =  $11.37 
Coal    per    machine,    per 
24  hrs.,  auxiliary  boil- 
ers      1.07  tons  (g)  $8.30  —  i  8.SS 

Saving 0.30  tons        or  $  2.49 

"The  above  data  were  calculated  for  full 
period  of  drilling.  20%  months,  using  steam- 
ing hours   only. 

For  the  first  1.3  months  depreciation  was 
calculated  at  $100;  for  the  remaining  7% 
months  at  $150   per   machine  per   month. 

The  cost  of  the  machine,  fully  equipped 
with  tools,  rope,  fishing  tools,  boilers,  etc.. 
all  on  the  ground,  erected  and  ready  to  drill 
with,  was  $7,409.73.  This  cost,  however,  does 
not  include  any  casing.  Both  machines,  after 
more  than  20  months'  use,  are  today  in  fair 
condition.  I  therefore  consider  $125  per  m.i- 
chine  per  month  a  proper  depreciation  charge, 
provided  one  contemplates  considerabic  drill- 
ing. .'\fter  the  machines  were  thus  fully 
equipped  as  above,  all  tools,  repairs,  sup- 
plies,   etc. — in    fact   everything   sent   to   either 

TABLE   in.— SCALE   OF  WAGES. 

Drillers     $6  per  day  of  12  hrs. 

Helpers     4  per  day  of  12  hrs 

Samplers     $110  per  month 

Mexican  labor  (roads,  etc.).. 

$1.75  per  day  of  9  hrs. 
All  supplies  hauled  by  wagon 
14   miles    $3.50  per  ton 
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rig.  was  charged  out  directly  against  it.  Cas- 
ing was  charged  out  monthly  as  lost  or  de- 
stroyed. 

Detail  costs  were  kept  of  each  hole.  The 
cost  per  foot  appears  to  increase  directly  with 
depth,  hut,  on  plotting  our  cost  per  foot  with 
depth,  too  much  irregularity  was  found  to  de- 
termine any  positive  relation.     Onr  last  three 


months  of  drilling,  a  total  of  G,2o8  ft.,  was 
in  unusually  favorable  ground.  The  average 
depth  of  holt-  for  this  period  was  782  ft.,  at 
a  total  cost  per  foot  of  $1.98.  The  item  of 
pumping  is  rather  high,  as  the  water  is  not 
exceedingly  abundant  in  the  district.  Our 
water  supply  was  at  times  inadequate  and  re- 
quired    steady     pumping.       The     water     was 


pumped  from  two  to  four  miles,  and  this 
long  line  of  pipe,  uncovered  and  over  rough 
country,  caused  serious  trouble  and  delays, 
especially  in  freezing  weather.  The  water 
requirements  amounted  to  from  1,000  to  3,000 
gals,  per  machine  per  24  hours,  depending  on 
size  of  hole  and  whether  drilling  above  or  be- 
low water-level. 


ROADS      AND      STREETS      SECTION 


Cost  Data  on  State  Aid  Road  in  Ala- 
bama Constructed  With  Con- 
vict Labor. 

Contriliuted  by  R.    P.    Boyd.  Assistant  State 
Highway  Engineer  of  Alabama. 

The  cost  data  given  below  are  for  the  con- 
struction this  year  of  a  state  aid  road  in 
Bullock  County.  The  road  was  8,700  ft.  long, 
the  character  of  the  country  being  rolling, 
with  clay  hills  and  sandv  bottoms.  The  road 
bed  is  22  ft.  on  fills  and  30  ft.  in  cuts.  The 
sand  clay  was  spread  14  ft.  wide  and  9  ins. 
deep.  The  clay,  was  hauled  from  clay  pits 
near  the  road  and  no  haul  was  over  1,500  ft. 
The  road  was  built  with  the  county  outfit  and 
county  convicts.  The  outfit  consisted  of  19 
mules.  8  wheel     scrapers,     10     drag     scrapers. 


The  total  cost  of  upkeep  of  teams  for  the 
four  months  was  $1,274.49.  The  number  of 
days  that  one  team  worked  on  the  state  aid 
road  was  988,  making  the  teams  cost  $1.29 
per   day. 

Some  free  labor  was  used  at  90  cts.  per  day, 
but  only  $143.10  was  paid  for  free  labor 
on  the  state  aid  road.  Two  guards  were 
employed  at  $1.08%  per  day  and  one  foreman 
at  $2,331/3  per  day. 

The  amount  of  work  done  on  the  road  and 
cost  of  same  is  given  in  the  table  below. 

On  the  8,700  ft.  of  road  there  were  put  in 
82%  ft.  of  24-in.  pipe,  50  ft.  of  20-in.  pipe, 
32%  ft.  of  18-in.  pipe,  and  20  ft.  of  15-in. 
pipe :  also  two  bridges  with  7,681  ft.  of  lum- 
ber.    All  pipes  had  rubble  masonry  head  walls 
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The  Details  of  Design  of  Culverts  to 
Carry     Surface      Drainage     from 
Gutter  to  Gutter  under  Street 
Crowns    at    Street    Inter- 
sections. 

Contiibuted    by    Blair   L.    Boyle,    City    Engineer, 
Alius,  Oklahoma. 

The  City  of  Altus,  Okla.,  has  under  con- 
struction 20  blocks  of  bitulithic  pavement 
covering  the  business  portion  of  the  city.  The 
cost  of  storm  sewers  would  have  been  exces- 
sive, owing  to  the  distance  which  the  outfall 
would  need  to  be  carried  for  an  outlet  and  the 
necessity  for  constructing  this  outfall  of  a 
size  to  care  for  the  greater  portion  of  the  city 
yet  unpaved.  It  was  possible  to  keep  the  drain- 
age of  the  present  paved  area  on  the  surface, 
delivering  its  water  onto  unpaved  streets 
where  future  paving  operations  would  involve 
the  construction  of  more  advantageously  lo- 
cated outfalls. 
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Fig.   1 — plan  of  Street  Intersection  Showing    Location    of    Culverts 
for   Surface    Drainage. 


Fig.   2 — Details   of   Culverts,   and    Sectional 

Fig.    1. 
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small  tools,  one  road  grader,  two  plows  and 
camping  outfit. 

The  work  was  done  during  the  months  of 
February.  March,  May,  June  and  July.  The 
outfit  was  not  at  work  all  the  time  on  the 
state  aid  road,  but  did  some  other  work  dur- 
ing that  period.  In  February  there  were  19 
convicts,  in  March  24.  in  May  22,  and  in 
June  20,  or  an  average  of  21%  for  each 
month.  The  total  upkeep  of  these  convicts 
during  these  four  months,  including  feeding, 
clothing,  medicine  and  every  expense  of  main- 
tenance was  $829.49. 

The  average  number  of  days  worked  per 
month  was  26.  The  number  of  days'  work 
for  one  convict  during  four  months,  was : 
4  X  26X,21%  =  2,110  convict  days,  at  a  cost 
of  $829.49,  or  39.2  cts.  per  day  for  each  con- 
vict. 

The  number  of  days  that  these  convicts 
were  used  on  the  state  aid  road  reduced  to 
number  of  days  work  for  one  convict  was 
1,2G3  convict  davs.  at  39.2  cts.,  which  amounts 
to  ^95.09. 


and  were  laid  in  cement.  Pipe  was  double 
strength.  The  cost  of  culverts  and  bridges 
includes  cost  of  pipe  and  lumber  delivered. 
The  total  cost  of  8,700  ft.  or  1.64  miles  of 
road  was  $1,922,  making  the  cost  per  mile, 
$1,179.51. 

The  state  aid  road  in  Bullock  County  for 
1911  cost  $1,333.33  per  mile.  The  work  in 
1911  was  done  during  the  winter  months 
when  there  was  a  number  of  days  that  no 
work  was  accomplished.  The  convict  cost 
for  the  winter  was  55  cts.  per  day,  including 
feeding,  clothes,  fuel  and  everything  except 
the  guards.     Teams  cost  $1.65  per  day. 


State  Operated  Railway  Mileage. — According 
to  statistics  published  in  "La  Genie  Civil"  the 
proportion  of  the  total  railway  mileage  of  the 
world  which  is  state  operated  is  30  per  cent. 
In  Europe  this  percentage  is  50,  in  .-Knicrica  4 
and  in  Australia  90.  America  as  represented 
in  the  figures  comprises  both  North  and  South 
America. 


I-enjrth  of  road  finished.  8,700  ft.  Total. 

r.rading.  6,S98.4  cu.  yds $1,054.06 

rie,Tring  and  grubbing,  1.2  acres 63.88 

Sand  clay,  loading  3,37S.6  cu.  yds 226.14 

Sand   clay,  hauling  and  spreading  3,375.6  cu.   yds 292.89 

Total  cost  sand  clay,  3.37.1.6  cu.   vds SI9.03 

T.ridges   and   culverts 2S5.03 


Unit  cost. 
%  0.152     ou.    yd. 
i;3.S3       per  acre 
n.»609  cu.    yd. 
0.0867  cu.    yd. 
0.1S36  cu.    yd. 


The  present  area  being  paved  occupies  an 
east  and  west  watershed  averaging  0.5  per  cent 
slope  and  has  a  general  slope  to  the  south 
averaging  0.8  per  cent.  The  writer,  therefore, 
designed  so  as  to  turn  the  water  ott  from  tl» 
paved  area  at  all  intersections  with  unpaved 
streets,  carrying  the  water  from  the  high  cor- 
ners by  means  of  culverts,  whose  inverts  are 
continuations  of  the  gutter  in  the  adjacent 
blocks,  under  the  crown  of  intersecting 
streets.  This  is  shown  in  the  sketch  of  a  typi- 
cal street  intersection.  Fig.  1.  No  culvert  car- 
ries more  water  than  the  drainage  from  two 
blocks.  Most  of  the  culverts  have  a  fall  of 
0.8  per  cent.,  there  being  a  difference  of  4  to  6 
ins.  in  the  elevation  of  gutters  on  opposite 
sides  of  the  intersecting  streets. 

Head-room  was  limited  in  most  cases  by 
the  .grade  of  the  sidewalk  already  in,  so  that 
the  culverts  were  designed  with  C  ins.  head- 
room and  were  given  widths  of  18  and  24  ins. 
This  with  %  in.  of  cast  iron  plate  and  2  ins. 
(if  paving  top-coat,  left  2  to  3  ins.  of  curb  to 
catch  the  drainage  from  the  quarter  intersec- 
tion. 

Details  of  the  culvert  are  shown  by  the  plan 
view.  Fig.  1,  and  by  the  cross-sections  .'V-A 
and  C-C  of  Fig.  2.  The  floor  and  walls  are  of 
concrete,  one  part  cement  to  seven  parts  of  a 
matrix  of  pit-run  sandy    .gravel  and    crushed 
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limestone,  6  ins.  thick,  and  are  faced  with  a 
1 :2  top  coat  %  in.  thick.  As  shown  by  the 
plan  view,  those  portions  of  the  back  culvert 
wall,  which  lie  along  the  tangent  portions  of 
the  curb  lin,;  are  continuations  of  the  curb  it- 
self. After  the  cast  iron  plate  covering  has 
been  set,  curb  tops  are  added  to  these  por- 
tions, which  are  tied  to  the  combined  curb  and 
culvert  wall  by  means  of  %  in.  by  4-in.  bolts 
passed  through  the  plates  along  the  center  line 
of  the  curb  every  five  inches.  This  is  shown 
in  Section  C-C,  of  Fig.  2. 

A  plain  curb,  shown  in  Section  B-B,  of  Fig. 
2,  uniform  with  the  curb  tops  just  described, 
extends  around  the  curb  radius.  Those  por- 
tions of  the  intersection  and  adjacent  streets, 
on  which  the  culvert  is  situated  are  given  a 
flatter  cross-section  so  that  the  pavement  ele- 
vation is  raised  along  the  curb  lines  and  is  car- 
ried over  the  culvert  leads  and  brought 
against  the  curb  radius  and  curb  tops. 

Cast  iron  plates  carry  the  pavement  over  the 
culvert  main  and  leads.  They  are  %  in. 
thick  and  20  ins.  wide  and  have  a  bearing  of 
0  ins.  on  the  culvert  walls.  They  were  calcu- 
lated to  carry,  bare  in  place  2,500  lbs.  per  plate 
center  load,  and  by  test  will  carry  3,200  lbs. 
per  plate  loaded  on  the  center  of  span.  The 
concrete  pavement  base  covering  these  olates, 
varies  from  none  at  the  inlet  and  outlet  cast- 
ings to  11  ins.  thick  at  the  center  of  the  inter- 
secting street.  Fig.  3  shows  the  inlet  frame 
and  cover  plates  set  on  a  tyi>ical  culvert. 

Where  culvert  leads  on  either  side  of  a  curb 
radius  intersect  the  main  culvert  running  un- 
der the  street,  are  intersection  plates  of  the 
same  thickness  as  the  plain  plates,  and  having 
a  ring  3%  ins.  high,  similar  to  a  manhole  ring 
and  taking  a  standard  18-in.  manhole  cover, 
extending  up  through  the  paving.  This  olate 
is  shown  in  Fisr.  2.  These  openings  are  for 
the  purpose  of  inspection  and  cleaning. 

Outlets  and  inlets  being  all  above  the  gutter 
level,  these  castings  were  made  to  set  at  an 
angle  of  4.5°,  and  as  shown  by  Fig.  2  they  are 
provided  with  lugs  on  the  sides  and  bottom, 
which  extend  2  ins.  into  the  concrete  of  the 
culvert  walls  and  floor,  and  with  a  2-in.  x 
%-in.  flange  across  the  top  to  retain  the  pav- 
ing material.  The  thickness  of  shell  is  %  ins. 
and  the  depth  from  the  face  is  4  ins.  A  re- 
taining wall  parallel  witli  the  curb,  of  concrete, 
6  ins.  thick  and  a  continuation  of  the  outer 
culvert  wall,  extends  from  the  elevation  of  the 
pavement  surface  at  the  inlet  flange,  with  a 
slope  of  6  ins.  in  4  ft.  to  the  elevation  of  the 
adjacent  gutter  flag.  This  is  a  means  to  let 
the  pavement  surface  down  from  the  top  of 
the  culvert  to  its  position  with  standard  cross- 
section  beyond  the  culvert  opening. 

Inlet  and  .outlet  castings  have  a  lip  1%  ins. 
deep  from  the  face  and  %  in.  thick,  as  shown 
by  the  dotted  lines  of  Section  A-A  of  Fig  2, 
and  are  provided  with  gratings  made  of  ^i  in. 
by  1%  in.  strap  iron  with  %-in.  vertical  rods 
2  ins.  apart  for  the  purpose  of  intercepting 
paper  and  trash.  Section  A-A  shows  this 
grating,  the  face  of  the  culvert  opening  and 
the  concrete  retaining  wall. 

The  cost  of  this  design  of  culvert  waterway 
is  governed  by  cost  of  materials,  of  which 
cast  iron  is  the  main  item,  since  forms  are 
few  and  simple,  excavation  is  light  and  the 
placing  of  plates  a  matter  of  small  labor  cost. 

Inlet  and  outlet  openings  are  located  on  con- 
tinuations of  property  lines,  as  shown  in  the 
drawing  of  a  typical  street  intersection.  Fig. 
1,  which  furnishes  an  always  dry  cross-walk 
on  one  side  of  the  intersection  and  half  of  a 
cross-walk  on  two  other  sides.  The  third 
street  corner  will  always  be  dry,  since,  in  most 
cases,  the   gutter  drains  in  both   directions. 

While  the  presence  of  a  culvert  waterway 
and  leads  across  one  side  make  an  irregularly 
shaped  intersection,  yet  the  deformation  is  not 
so  great  as  to  be  displeasing,  nor  are  the  in- 
lets and  the  changes  of  pavement  elevation 
adjacent  to  each  opening,  so  prominent  as  to 
attract  the  attention  of  the  passerby. 


Dam.nge  to  the  country  roads,  amounting 
to  over  $l.'i.OOO,  due  to  early  Semptemher 
rains  is  reported  from  western  Pennsvlvania. 
Some  finished  roads  were  badly  damaged  but 
the  chief  damage  was  done  to  the  unfinished 
roads. 


Some    Maintenance    Costs    of    English 

Roads. 

Some  interesting  data  on  maintenance  costs 
on  English  roads  are  given  in  the  recently 
issued  second  annual  report  of  the  British 
Roads  Board,  of  which  Mr.  W.  Rees  Jeffreys 
is  Secretary.  Table  1,  which  is  taken  from 
the  report,  shows  the  mileage  of  public  roads 
in  England  and  Wales  and  the  expenditure 
thereon.  The  figures  given  in  the  table  were 
compiled  from  the  Lccal  Taxation  Returns 
for  the  year  ending  March  31,  1909,  these  re- 
turns containing  the  latest  accessible  informa- 
tion on  the  subject.  The  "main  roads"  re- 
ferred to  in  the  table  are  roads  maintained  by 
or  at  the  cost  of  County  Councils,  out  of  coun- 
ty rates.  However,  as  the  ratio  of  the  mile- 
age of  main  roads  to  all  roads  varies  from  1 
per  cent  in  the  county  of  West  Suffolk  and  9 
per  cent  in  the  county  of  Middlesex,  to  74 
per  cent  in  the  county  of  Hertford,  and  93  per 
cent  in  the  county  of  Huntingdon,  owing  to 
differences  of  policy  in  regard  to  "maining" 
the  average  of  all  counties  being  20  per  cent, 
the  description  of  "main  road"  is  not  to  be 
relied  on  for  determining  the  importance  of 
a  road  in  any  particular  county  as  a  means 
of  through  communication  or  the  relative  im- 
portance    of     roads     in     different     counties. 
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Fig.    3 — View    Showing     Inlet     Frame     and 
Cover    Plates    in    Position. 

Broadly  speaking,  however,  the  roads  classed 
as  main  roads  are  the  most  important  roads. 
There  are  two  quite  distinct  problems  con- 
nected with  roads,  each  of  which  has  a  differ- 
ent origin  and  requires  a  different  treatment. 
One  of  these  problems  arises  from  the  growth 
of  population  in  cities,  towns  and  other  urban 
areas.  This  growth  has  led  to  the  necessity 
for  extensive  reconstruction  of  roads  and 
streets  in  order  to  provide  for  the  greater 
volume  of  traffic,  chiefly  local,  which  has 
caused   congestion    at   many   points    in    urban 


districts,  requiring  for  its  remedy  either  the 
construction  of  new  streets  or  the  widening  of 
existing  streets,  but  the  substitution  of  motor 
traffic  for  horse-drawn  traffic  has  tended  not 
to  increase  but  rather  to  relieve  this  conges- 
tion. The  other  problem  arises  directly  from 
the  introduction  and  rapid  increase  of  motor 
traffic  and  is  concerned  chiefly  with  roads 
passing  through  rural  areas  and  interurban 
roads,  the  crusts  of  which  were,  and  still  are, 
over  a  very  large  mileage  insufficient  in 
strength  and  unsuitable  in  character  for  the 
use  of  such  traffic.  Both  of  these  problems 
have  created  situations  of  great  difficulty  for 
highway  authorities. 

.As  regards  cost  of  maintenance,  the  changes 
which  have  occurred  have  affected  all  roads, 
whether  urban,  interurban,  or  rural.  But  al- 
though the  growth  of  heavy  commercial  motor 
traffic  will  become  a  very  serious  matter  for 
urban  as  well  as  rural  authorities,  it  is  the 
increase  in  volume  more  than  the  change  in 
the  character  of  the  traffic  tliat  has  up  to  tlie 
present  time  created  the  chief  difiiculties  with 
which  urban  authorities  have  had  to  grapple. 

There  is  a  general  impression  that  nearly  the 
whole  of  the  increase  in  maintenance  expendi- 
ture which  has  taken  place  has  been  due  to 
motor  traffic,  but  although  such  traffic  has  al- 
ready been  responsible  for  a  considerable  in- 
crease in  the  cost  of  maintenance  of  roads  in 
rural  areas  it  is  doubtful  whether  this  cause 
has  yet  affected  the  figures  to  as  large  an  ex- 
tent as  it  may  do  in  the  future  imless  prompt 
and  effective  steps  are  taken  generally,  as  has 
been  done  in  several  counties,  to  arrest  the  in- 
crease by  adopting  better  methods  of  mainte- 
nance. 

In  order  to  illustrate  this  point.  Table  II 
was  compiled  from  the  Local  Taxation  Returns 
for  the  years  1890.  1902  and  1909.  The  figures 
shown  on  this  table  are  remarkable.  They  are 
divided  into  two  periods — 12  years  from  1890 
to  1902,  and  seven  years  from  1902  to  1909— 
l)ccause  in  the  former  period  practically  no 
motor  traffic  existed  and  in  the  latter  period 
the  motor  traffic  was  a  constantly  growing 
factor. 

The  total  expenditure  of  extra  metropolitan 
county  boroughs  in  England  and  Wales  on 
road  maintenance  increased  from  fi8I.G9G£  in 
1890  to  l,169,170i.  in  1902,  an  average  increase 
at  the  rate  of  .J.O  per  cent  per  annum,  and  to 
1,235,906£.  in  1909,  being  a  further  average  in- 
crease on  the  original  figure  at  the  rate  of  1.4 
per  cent  per  annum,  the  total  increase  in  19 
years  being  81  per  cent.  But  during  that  period 
12  new  county  boroughs  were  created  and 
Ijoundaries  of  several  county  boroughs  were 
enlarged,  and  as  the  Local  Taxation  Returns 
give  no  information  as  to  the  mileage  of  roads 
in  county  boroughs  until  the  year  1900,  the  in- 
crease per  mile  maintained  cannot  be  civen. 
These  figures  for  county  boroughs,  therefore, 
are  not  included  in  the  table  and  must  not  be 
compared  with  the  figures  on  the  table  relating 


T-XBLli  I. 


-EXPENDITURE  ON  ROADS  IN  ENGL.\ND   AND   WALES 
FOR  TEAR  ENDING  MARCH  31.  190B. 


Mileage. 
Urban    Roads — 
Main    roads    in    urban    districts 
and      non  -  county      boroughs 
maintained    by   or   at    cost   of 

County    Councils    4,253 

Other  roads  in  urban  districts..      11,693 
Other    roads    in    no-county   bor- 
oughs             4,776 

Total  urban  in  administrative 

counties   outside   London....      20,721 

County  boroughs   9,106 

London     authorities      (excluding 

London   County  Council) 2.173 

Total  urban    32,000 

Rural   Roads — 
Maintained     by    or    at    coat     of 

County    Councils    23.549 

Maintained      by      rural      district 

councils    95,143 

Total    rural    118,692 

Total  urban  and   rur»l 150.692 

Total     main     roads     IncIudfA 

above     27,802 

•£  =  $4.80. 


Mainte-    Iraprove- 

nance.        ments. 

£  £ 


.S77.946      .M.seg 

919,164    94,992 


515,549 


2,312,659 
1,235,906 

737.048 

4,275,313 


42,932 

189,793 
90,562 

52,512 

332,867 


1,765.09S  11,293 

2,160,492  52,067 

3,925,590  63,360 
8.201,203 


Other 

items. 

£ 


192,678 
226,571 


421,802 
829,375 

752,884 

2.004,961 

30,832 
103.006 


Loan 

charges. 

£ 


139.145 
221,950 


Total, 
£ 


Average 
main- 
tenance 
cost  per 
mile. 
£• 


1.071,513 
1,428,784 


206 

79 


253,052       1,038.104       108 


614,147 
1.553,252 

455,712 

2.623.111 


3,538,401 
3,709.095 

1,988,166 

9,235,652 


112 
136 


335 
134 


133,938 
396,227       2,137,899 


16,747  1,823.970 
23,346  2,388.911 
40.093 


75 

23 

4.162,881         33 


:. 643. 044 


63.162 


2.663.204     13,398.633         64 
33,385  156,892       3,896.483         95 
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TABLE    II.— COMPARATIVE    EXPENDITURE    ON    MAINTENANCE    OF   ROADS    OUTSIDE    LONDON    A.ND    OUTSIDE    COUNTY    BOROUGHS 


, Main    Roads — 

Stand-  Stand - 

Year.         Rural,  ardized.  Urban,  ardized 
£                             £ 

1890 781,439       100       165,743  100 

1902 1,501,994       192       729,968  440 

1909 1,765,098       226       877,946  529 

Miles.  Miles. 

1890 18,146       100           3,370  100 

1902 23,110       127           4,014  119 

1909 23,588       130           4,253  126 

Per  mile.  Per  mile. 

£  £ 

1890 43.2           100         49.2  100 

1902 65.0            150       182.0  370 

1909 74.8           173       207.0  420 


IN    YEARS   1890,    1902,    1909. 
-Other    Than    Main- 


Stand 
Total  ard 
main. 

£ 

947,182 

2,231.962 


ized. 


Total 

other  Stand- 
ard- 
ized. 


2,643,044 


100 
236 
279 


Stand-  Stand-      than 

Rural,     ardized.  Urban,    ardized.    main. 

£  £  £ 

1,299.322       100  720,475       100       2,019,797 

1,969,540       152       1,285,264       178       3,254,804 
2,160,492       166       1,437,552       199       3,598,044 


100 
161 
178 


Total 

rural. 

£ 

2,080.761 

3,471,534 

3,871,590 


Stand- 
ardized. 

100 
167 
186 


100 
170 
176 


Per  mile. 
£ 

17.5 
29.6 
32.1 


100 
169 
183 


Per  mile. 
£ 

17.5 
29.5 
32.6 


100 

99 

100 


100 

169 
186 


Total 

urban. 

£ 

886,218 
2,015,232 
2,315,498 

Miles. 
17,970 
19,299 
20,721 

Per  mile. 
£ 

49.3 
105.5 
112.0 


Stand- 
ardized. 

100 

227 
261 


100 
107 
115 


Grand 
total 

rural  Stand 

and       ard 

urban. 

£ 

2,966,979 

5,486,766 

6,187.088 


ized. 

100 
ISo 

208 


Miles. 

136,575  100 

137,615  101 

139,452  102 


100 
214 

227 


Per  mile. 
£ 

21.7 
39.8 

44.5 


100 
183 
205 


to  other  authorities  without  remembering  that 
they  do  not  make  allowance  for  the  changes 
which  may  have  occurred  in  the  county  bor- 
ough mileage. 

The  maintenance  expenditure  on  main  roads 
maintained  by  or  at  the  cost  of  County  Coun- 
cils increased  in  Non-Countv  Boroughs  and 
Urban  Districts  from  iiQ.i  'in  1890,  to  £207 
in  1909  per  mile  maintained,  or  320  per  cent  in 
19  years,  of  which  270  per  cent,  or  at  the  aver- 
age rate  of  22.5  per  cent  per  annum  accrued 
in  the  first  period  and  only  a  furth'ir  50  per 
cent  on  the  original  figure  or  at  the  rate  of 
7.14  per  cent  per  annum  in  the  second  period. 
In  the  case  of  main  roads  in  rural  districts 
the  increase  was  from  £43.2  to  £74.8  per  mile 
maintained,  or  73  per  cent,  of  which  increase 
50  per  cent,  or  at  the  average  of  4.1  per  cent 
per  annum  accrued  in  the  first  period,  and  a 
further  23  per  cent  on  the  original  figure  or 
at  the  rate  of  3.28  per  cent  per  annum  in  the 
second  period. 

But  if  attention  is  confined  to  main  roads, 
the  burden  borne  by  District  rate  payers,  who 
pay  District  rates  as  well  as  County  rates,  is 
left  out  of  account.  It  is,  therefore,  necessary 
to  look  at  the  figures  relating  to  roads  other 
than  main  roads.  The  increase  in  the  main- 
tenance cost  of  these  roads  in  Non-County 
Boroughs  and  Urban  Districts  was  from  £49.4 
to  £87.1  per  mile  maintained  or  76  per  cent,  of 
which  70  per  cent  or  at  the  rate  of  5.8  per  cent 
per  annum  accrued  in  the  first  period,  and  only 
a  further  C  per  cent,  or  at  the  rate  of  85  per 
cent  per  annum  in  the  second  period.  In  the 
case  of  district  roads  in  Rural  Districts,  the 
increase  was  from  £12.9  to  £22.8  per  mile  main- 
tained, a  total  increase  of  77  per  cent,  of  which 
(il  per  cent,  or  at  the  rate  of  5  per  cent  per 
;innum  accrued  in  the  first  period,  and  a  fur- 
ther 16  per  cent,  or  at  the  rate  of  2.2  per  cent 
per  annum,  in  the  second  period. 

Combining  the  figures  for  main  and  other 
tlian  main  roads  the  following  results  are 
shown : 

First    Second 
period,  period. 
Urban      Roads — Average      increase 

per    cent    per    annum    per    mile 

maintained     9.5         1.85 

Rural      Roads — Average      increase 

per    cent    pen    annum    per    mile 

maintained     5.75       2.42 


Progress   Report  on   the   Nelson   Ave. 

Experimental    Road    of   the    State 

Highway    Department    of 

Ohio. 

The  Nelson  Ave.  experimental  road  was 
constructed  in  the  summer  of  1909  under  the 
direction  of  the  Ohio  State  Highway  Depart- 
ment with  a  view  to  testing  the  behavior  of 
various  dust  preventives  and  road  binders 
under  similar  conditions  of  traffic  and  weath- 
er. This  was  probably  the  first  experiinent  on 
any  extended  scale  conducted  in  this  country 
in  which  the  experimental  sections  were  laid 
so  as  to  form  a  continuous  road,  all  parts  of 
which  would  receive  practically  the  same 
amount  of  travel.  For  this  reason  the  experi- 
ences had  with  the  various  sections  are  of  par- 
ticular interest.  The  methods  and  costs  of 
constructing  this  experimental  road  and  a  de- 
scription of  its  condition  up  to  Jan.  1,  1910, 
were  given  in  our  July  6,  1910  issue.  In  our 
issue  of  Nov.  2,  1910,  the  condition  of  the 
road  on  Sept.  1,  1910  was  described.  A  second 


supplemental  report  showing  the  condition  of 
the  road  in  November,  1911,  has  been  issued. 
This  report  is  as  follows : 

After  two  years'  service  under  fairly  heavy 
traffic,  the  majority  of  the  sections  on  the  Nel- 
son .\venue  experimental  road  present  a 
smooth,  uniform  surface  and  are  in  satisfac- 
tory condition.  The  various  binders  have  re- 
tained their  life  and  are  holding  the  stone  in 
place  in  acceptable  manner.  The  irregularities 
in  surface,  in  most  cases,  are  due  to  faulty 
methods  of  construction  rather  than  imperfec- 
tions of  the  binder.  Some  trouble  was  experi- 
enced with  a  few  of  the  treated  sections  dur- 
ing the  summer  months,  due  to  the  exuding  of 
the  binder,  commonly  spoken  of  as  "bleeding." 

In  justice  to  the  sections  located  near  cross 
or  branch  roads,  it  may  be  said  that  consider- 
able mud  and  dirt  are  carried  on  to  these  sec- 
tions by  the  wheels  of  vehicles  coining  from 
adjoining  earth  roads.  The  sides  of  these 
sections  also  receive  more  traffic  than  do  the 
corresponding  portions  of  sections  on  which 
there  are  no  road  approaches. 

A  brief  description  of  each  section  as  it  ap- 
pears at  the  present  time  is  here  given. 

Experiment  No.  i — Glutrin. — This  material 
is  classed  as  a  temporary  surface  treatment, 
the  manufacturers  claiming  that  it  should  be 
renewed  at  intervals.  The  glutrin,  being  solu- 
ble in  water,  has  long  since  disappeared.  This 
section  was  surface  treated  with  oils  during 
the  summer  of  1911.  The  surface  at  present  is 
in  good  condition. 

Epcriment  No.  2 — Standard  Asphalt  Binder. 
— The  binder  of  this  section  bled  slightly  dur- 
ing warm  weather.  The  surface  is  in  fair 
condition. 

E.\-perimcnt  No.  3 — Pioneer  Asphalt. — The 
surface  of  this  section  is  smooth  and  in  very 
good  condition.  Considerable  mud  is  carried 
on  to  the  surface  from  intersecting  roads  dur- 
ing wet  weather. 

Experiment  No.  4 — Tarvia  "X." — The  sur- 
face of  this  section  is  slightly  irregular.  The 
stone  appear  to  be  firmly  held  by  the  binder. 
The  mud  and  dirt  which  show  on  the  surface 
have  been  carried  from  adjoining  roads  by  the 
wheels  of  vehicles. 

Experiment  No.  5 — Tarvia  "B." — .\lthough 
this  material  is  classed  by  the  manufacturers 
as  a  temporary  treatment,  it  is  still  in  excellent 
condition  after  two  years  wear. 

Experiment  No.  6 — Liquid  Asphalt. — The 
stones  are  firmly  held  in  place  b}'  the  binder 
and  present  a  smooth,  uniform  surface. 

Experiment  No.  7 — Ugite. — This  section  is 
in  vei-y  good  condition,  the  stones  being  held 
together  and  no  excess  of  binder  appearing  on 
the  surface. 

Experiment  No.  8 — Fairfield  Asphaltic  Ce- 
ment.— The  surface  of  this  section  is  rather 
irregular.  Under  the  Pennsylvania  Railroad 
crossing  imperfections  in  drainage  have  caused 
a  few  small  depressions.  The  binder  appears 
to  be  holding  the  stones  firmly  in  place. 

Experiment  No.  9 — Asphaltoilene. — A  break 
in  a  water  luain  under  a  portion  of  this  section 
caused  a  settlement  which  was  never  properly 
repaired.  The  binder  on  this  section  "bled" 
considerably  during  'varm  weather.  The  sur- 
face is  rather  irregular,  due  in  a  large  extent 
to  faulty  work  in  construction. 

Experiment  No.  10 — Wadsworth  Macadam. 
— This  section  is  in  very  fine  condition,  the 
surface  closely  resembling  a  sheet  of  asohalt 
pavement. 


Experiment  No.  11 — "Carbo  Via." — An  ex- 
cess in  screenings  which  were  left  on  the  sur- 
face of  this  section  during  construction  has 
entirely  disappeared,  leaving  a  wearing  sur- 
face of  large  stone  held  together  by  the  binder. 

Experiment  No.  I2 — Concrete  Macadam. — 
This  section  was  treated  in  the  early  summer 
of  1911  by  the  Solvay  Process  Co.,  who  used 
a  calcium  chloride  solution.  The  purpose  of 
this  treatment  is  to  prevent  the  accumulation 
of  dust  by  keeping  the  road  damp.  Up  to  the 
present  time  this  treatment  has  given  satisfac- 
tory results. 

Experiment  No.  13 — Taroid. — This  section 
is  in  very  good  condition.  It  presents  a 
smooth,  hard,  uniform  surface. 

Experiment  No.  14 — Pctrolithic  Pavement. 
— During  the  summer  of  1910  the  surface  of 
this  section  was  covered  with  gravel  in  an  at- 
tempt to  take  up  the  excess  of  the  binder  that 
was  exuding  from  the  road.  This  section  con- 
tinued to  "bleed"'  during  the  summer  of  1911. 
The  surface  was  soft  and  became  badly  rutted. 
At  the  present  time  the  surface  is  irregular 
and  is  not  in  a  satisfactory  condition. 

Experiment  No.  15 — Limestone  Concrete. — 
The  surface  of  this  section  is  irregular.  Parts 
of  the  roadway  have  worn  badly,  while  others 
are  in  fair  condition.  The  results  of  this  ex- 
periment would  indicate  that  it  is  not  practical 
to  use  a  rolled  dry  mix  concrete  for  road  con- 
struction. 

Experiment  No.  16 — Gravel  Concrete. — The 
surface  of  this  section  is  smooth  and  shows 
little  indication  of  wear,  except  at  one  point 
where  a  portion  of  the  concrete  was  cut  out  in 
order  to  permit  the  laying  of  a  drain  across- 
the  road.  Transverse  contraction  tracks  have 
developed  at  more  or  less  regular  intervals 
across  the  road.  The  result  would  indicate 
that  the  wet  inix  was  preferable  to  the  dry 
mix  used  in  Experiment  No.  15.  A  bituminous 
surface  treatment  would  undoubtedly  add 
greatly  to  the  merits  of  this  type  of  roadway. 

Experiment  No.  17 — IVaterbound  Macadam. 
— The  surface  of  this  section  is  rather  irregu- 
lar and  rough.  The  heavy  automobile  traffic 
has  removed  a  large  portion  of  the  limestone 
binder. 

In  order  to  provide  a  record  of  the  wear  on 
the  different  sections,  levels  were  taken  over 
the  road  on  December  22,  1909,  soon  after  the 
completion  of  the  work.  The  points  at  which 
the  levels  were  taken  were  carefully  located 
so  that  it  is  possible  to  ascertain  the  amount 
of  wear  by  releveling  at  any  time.  Readings 
were  taken  on  the  center  line,  and  at  4  ft.  and 
8  ft.,  both  east  and  west  of  centers,  at  five  sta- 
tions on  each  section,  making  a  total  of  25 
readings  on  each  section  of  400  ft. 

The  work  was  releveled  in  September,  1910, 
and  again  on  Nov.  11,  1911.  The  differences 
in  elevation  are  shown  in  hundredths  of  a  foot 
in  Table  I,  and  the  amounts  are  the  average  of 
five  noints  on  each  section.  Plus  reading  indi- 
cates that  the  surface  at  the  particular  points 
noted  was  higher  at  the  time  the  second  levels 
were  taken  than  when  the  first  observations 
were  made. 

Several  causes  contribute  to  the  difference  in 
elevations  noted  on  Dec.  22,  1909,  and  Nov.  11, 
1911. 

1.  On  Dec.  22,  1909,  the  day  on  which  the 
first  levels  were  taken,  the  ground  was  frozen 
to  a  depth  of  several  inches,  while  on  Nov.  11, 
1911,  the  day  on  which  the  last  set  of  levels 
were    run,    there  was   no  sign  of    frost.     The 
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T.A.BL,E  I.— SHOWING   WEAR  ON   THE  NEL- 
SON    AVENUE     EXPERIMENTAL     ROAD 

FROM  DEC.   22,   1909,  TO  NOV.   11,   1911, 
Cen- 

S  ft,  i  ft.  ter  4  ft.  S  ft. 

Section.                 east.  east.  line,  west.  west. 

Ft.  Ft.  Ft.  Ft.  Ft. 

1  Glutrin     OS  .09  .05  .01  ,04 

2  Standard    asphalt     .04  ,10  .06  .06  .09 

3  Pioneer    asphalt..     .05  .03  .03  .03  .08 

4  Tarvia    "X" 01  .05  .06  .08  .05 

5  Tarvia    "B" 08  .03  .04  .03  .04 

6  Indian    asphalt...     .01  .06  .05  .06  .05 

7  Ugite     05  .08  .09  .OS  .05 

8  Fairfield    asphalt.     .06  .08  .07  .06  .02 

9  Asphaltoilene    ...     .06  .05  .07  .10  .09 

10  Rock    asphalt 11  .05  .06  .07  .09 

11  Carbo    via 02  .11  .12  .12  .07 

12  Concrete    06  .08  .08  .05  .07 

13  Taroid    04  .09  .10  .08  .03 

14  Petrolithic    04  .02  .08  .05  .03 

15  Limestone       con- 

crete     05  .04  .03  .01  .05 

16  Gravel   concrete..     .01  .00  .01  .01  .05 

17  Waterbound    ma- 

cadam     04  .08  .08  ,06  .04 


frost  on  Dec.  22,  1909,  undoubtedly  caused  the 
road  surface  to  be  higher  than  when  there  was 
no  frost  present, 

2.     The  wear  resulting  from  traffic  naturally 
would  lower  the  surface  of  the  road. 


12  ft,  from  the  top  of  the  tower  a  1%-in.  wire 
rope  cable  was  secured  to  each  side  by  steel 
sheaves.  ."Ml  four  of  the  cables  were  anchored 
in  the  bluff  on  the  opposite  sides  of  the  river 
by  "dead-men."  On  the  towxr  side  the  cables 
were  also  anchored  by  "'dead-men"  120  ft. 
back  of  the  towers. 

The  front  shoes  were  fastened  directly  to 
the  larger  cables  by  steel  sheaves,  reinforced 
with  babbit.  Sheaves  on  the  smaller  cable 
above  were  connected  with  the  shoes  by 
means  of  wire  rope  ties  some  12  ft.  long. 

When  readj,"  to  move,  the  front  end  of  the 
bridge  was  elevated  about  8  ft.  and  the  rear 
end  jacked  up  and  wood  dollies  0  ins.  in  diam- 
eter were  placed  under  each  shoe.  The  motive 
power  was  furnished  by  two  good,  steady- 
pulling  teams.  They  pulled  through  two  sets 
of  block  and  falls  from  "dead-men"  on  the 
opposite  side  of  the  river. 

No  difficulty  was  encountered  other  than 
the  breaking  of  one  of  the  large  sheaves,  the 
babbiting  of  whicli  had  been  neglected.  This 
caused  a  delay  of  three  hours. 

The  erection  of  the  Grace  bridge  differed 
very  little  from  this  except  that  moving  power 
was    required    only    for   the    last   4    ft.      Here 


was  not  shipped.  The  tar  used  was  much 
thicker  and  required  hotter  weather  than  pre- 
vailed at  the  time  it  was  used.  The  foundation 
of  this  road  was  a  clay-gravel  which  was 
rolled  until  firm  and  hard  before  the  tar  was 
applied.  Three  applications  of  tar  were  made, 
and,  in  each  case,  were  at  once  covered  with 
sand.  The  quantity  of  sand  added  should  not 
be  in  excess  of  what  the  tar  will  absorb.  It 
is  very  difficult  to  determine  this  point,  but 
an  excess  is  always  to  be  avoided.  In  places 
too  much  was  added ;  the  weather  turned  cold 
and  rainy  shortly  after  the  tar  was  applied 
and  consequently  the  tar  absorbed  but  very 
little  sand.  In  many  places  the  road  now  con- 
sists of  three  separate  layers  of  tar  with  loose 
sand  between.  The  travel  soon  ruins  the  pave- 
ment at  such  points. 

.\  second  car  of  tar  of  the  grade  and  con- 
sistency first  specified  was  ordered  with  the 
object  of  refiuxin,g  and  cementing  these  layers 
of  tar  into  one  solid  sheet.  In  many  places 
this  was  accomplished  and  at  such  points  the 
pavement  appeared  at  the  time  the  report  was 
prepared  to  he  all  tliat  was  expected  of  it. 

This  experiment  has  showm  what  can  be 
done    with    a    tar    nf    the    proper    consistency 
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Sketch     Showing     Manner     of      Erecting    Highway      Bridge      Span     by     Means     of     a    Cableway. 


3.  The  exuding  of  the  binder  on  the  treated 
sections  during  the  warm  weather  caused  a 
raise  in  surface  elevation  at  many  points. 

4.  The  surface  of  the  sections  located  near 
intersecting  roads  has  been  raised  somewhat 
by  mud  being  carried  on  to  the  roadwav  from 
adjoining  earth   roads. 

5.  Many  of  the  treated  sections  were  cov- 
ered with  an  excess  of  screenings  when  first 
completed.  These  screenings  rapidlv  wore 
away  until  the  wearing  surface  of  large  stone 
was  exposed.  This  resulted  in  a  rapid  rate  of 
wear  for  the  first  year. 

Causes  3  and  4  tend  to  counteract  the  effects 
of  causes  1,  2  and  5. 


Method  of  Erecting  a  Highway  Bridge 
Span   Using  a   Cableway. 

The  accompanying  cut  indicates  the  method 
employed  for  erecting  a  r20-ft.  through  truss 
span  highway  bridge  over  the  Snake  River  at 
Bliss,  Idaho.  On  account  of  the  rapids,  depth 
of  water  and  unreliable  bottom,  false  work 
was  impractical,  and  it  became  necessary  eith- 
er to  cantilever  the  span  or  to  carry  it  across 
on  cables.  It  was  found  that  the  latter  method 
would  be  the  cheaper,  especially  since  the 
equipment  for  such  work  was  on  hand,  having 
been  purchased  for  the  erection  of  the  "Grace 
bridge"  over  Bear  River  about  a  year  pre- 
viously. 

The  span  is  a  120-ft.  riveted  Pratt  truss.  It 
was  swimg  and  riveted  on  the  bank,  where 
the  false  work  could  be  used  later  for  an 
80-ft.  additional  span.  .-\  tower  of  square 
timbers,  the  largest  of  which  weie  8xS  ins., 
was  built  42  ft.  high  just  back  of  the  tubular 
piers.  Over  the  top  of  this,  on  each  side, 
was  carried   a   %-in.   wire   rope  cable,   .\bout 


the  bridge  spanned  a  gorge  100  ft.  deep  and 
the  rear  end  was  on  a  shelf  about  18  ft.  high- 
er than  the  front  end.  When  the  dollies  were 
put  in  place  the  bridge  moved  by  its  own 
weight  and  it  was  necessary  to  use  teams 
only  to  pull  it  onto  the  abutment. 

We  are  indebted  to  Mr.  M.  K.  Orr,  Con- 
tracting Engineer,  Colorado  Bridge  Construc- 
tion Co.,  Pocatello,  Idaho,  for  the  above  in- 
formation. 


Experimental    Road    Construction    on 
Sandy  Soil. 

The  New  Jersey  legislature  of  1911  made 
an  appropriation  for  experimental  road  work 
under  the  direction  of  the  Commissioner  of 
Public  Roads.  In  addition  considerable  w-ork 
of  an  experimental  character  was  done  with 
money  drawn  from  the  motor  vehicle  fund, 
as  part  of  maintenance  work.  Two  of  the  ex- 
perimental roads  constructed  last  year  are  of 
particular  interest.  One  of  these  was  built 
with  the  object  of  using  adjacent  bank  sand 
as  the  bottom  course  when  cemented  togeth- 
er with  a  cut  back  tar.  The  other  experi- 
ment was  in  the  use  of  various  material  for 
improving  roads  where  the  foundation  is  a 
loose  sandy  soil.  The  following  description 
of  the  work  has  been  taken  from  a  report  of 
Mr.  R.  B.  Gage,  Chemist  to  the  Geological 
Survey,  as  embodied  in  the  last  annual  report 
of  Mr.  E.  A.  Stevens,  State  Commisisoner  of 
Public  Roads,  for  the  fiscal  vear  ending  Oct. 
31,  1911: 

The  first  mentioned  road  was  constructed 
near  Hartford  in  Burlington  county,  N.  J. 
The  consistency  of  the  tar  desired  was  care- 
fully determined  in  the  laboratory,  but  on  ac- 
count   of   some    misunderstanding    the    grade 


when  correctly  applied.  If  the  road  is  con- 
structed by  the  penetration  method  great  care 
must  be  used  to  get  a  uniform  application  of 
tar  and  sand,  without  which  weak  points  will 
surely  develop.  .Mso  the  foundation  should 
be  nearly  flat  or  crownless,  for  it  is  impossi- 
ble to  keep  the  tar  in  its  proper  place  until  it 
has  penetrated  the  sand  if  the  road  has  a 
crown. 

This  class  of  roads  should  be  constructed 
only  during  very  warm  weather  and  sealed 
with  an  oil-sand  coating,  for  there  is  little 
doubt  but  that  they  will  get  brittle  if  left  ex- 
posed. Mr.  Gage  states  that  while  the  results 
secured  were  not  what  was  desired,  yet  they 
can  be  much  improved  if  a  mixing  method  is 
used.  The  cost  in  this  case  would  no  doubt 
be  somewhat  higher,  but  uniform  results 
would  be  secured  and  the  difference  in  the 
results  obtained  would  be  more  than  the  dif- 
ference in  cost. 

The  cost  of  this  experiment  per  square 
yard  is  much  in  excess  of  what  the  same  work 
could  be  duplicated  for  and  since  it  means 
nothing,  no  effort  has  been  made  to  secure  it. 
.According  to  Mr.  Gage,  a  road  with  a  tar-sand 
base  2  ins.  thick,  covered  with  a  sand-oil  "ave- 
ment  about  1  in.  thick,  should  be  constructed 
under  favorable  conditions  at  a  cost  not  to 
exceed  60  cts.  per  sq.  yd.,  and,  it  may  be,  less. 

The  other  experiment  was  made  on  the 
White  House-I\Iaple  Shade  road.  The  old 
road  used  for  this  experiment  was  an  ordinary 
sand  road  with  a  sandy-loam  base  or  founda- 
tion. It  was  graded  for  a  distance  of  3,300 
ft.,  which  exposed  a  few  red  gravel  deposits 
in  the  cuts.  The  distance  thus  improved  was 
divided   into  three   sections  of   1,100   ft.   each. 

The  east  section  was  rolled  until  quite  finr 
and  then  harrowed  to  loosen  the  surface  to  ai 
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depth  of  about  2  ins.  at  the  maximum.  Glu- 
trin  (diluted  with  water  1-1)  was  then  ap- 
plied at  the  rate  of  about  Vs  gal.  to  the  square 
yard  until  about  0.8  gal.  per  square  yard  had 
been  applied.  An  ordinary  street  sprinkling 
wagon  wgs  used  to  apply  this  material  and  ap- 


in    lime.      This   latter    silicat-    \v  U   also   be   a 
cementing   compound   and   waterproof. 

Unfortunately  the  glutrin  was  applied  just 
at  the  commencement  of  the  fall  rains,  con- 
sequently the  condition  which  was  necessary 
to  secure  the  best  results  from  this  compound 


Indicates  First  YKir 


%    mSf~^lndia7tesSecand  Year 


a  tandem  roller,  but  no  such  roller  could  be 
secured,  consequently  a  small  haiid  one  was 
used.  This  section  was  in  good  condition 
in  the  fall  even  with  its  soft  base  and  faulty 
rolling. 

The  only  other  experiment  coir.pleiod  was 
the  300-ft.  section  with  the  sand  concrete 
base.  This  concrete  was  mixed  by  hand  on 
boards  at  the  roadside,  using  1  part  Portland 
cement  to  six  parts  sand  by  weight,  and  gave 
a  very  good  mixture.  It  w^as  laid  2  ins.  thick 
and  when  set  covered  with  a  bituminous  sand 
mortar  of  the  same  thickness.  This  mortar 
was  also  mixed  and  laid  hot  by  hand.  This 
pavement  was  in  good  condition  and  was  far 
the  best  one  of  the  experiments,  if  judged  by 
their  condition. 

From  the  results  secured  by  mixing  these 
bituminous  mortars  by  hand,  Mr.  Gage  is 
firmly  of  the  opinion  that  if  any  kind  of  uni- 
form results  are  to  be  secured,  this  material 
will  have  to  be  mixed  in  a  regular  asphalt 
mixer.  This  is  also  true  of  any  material 
which  has  to  be  prepareid  at  a  temperature 
above  normal,  for  when  spread  out  on  boards, 
it  cools  quickly  and  gets  stiff  before  the  prop- 
er mixture  is  obtained.  Cements  which  do  not 
need  heating  to  secure  fluidity  can  no  doubt 
be  mixed  by  hand  with  imiform  results  and 
at  a  low  cost  compared  with  the  other  class. 

These  experimental  pavements  were  all  laid 
14  ft.  wide  with  5-ft.  shoulders. 


Fig.    1 — Map    Showing    the    Area    of    Streets    Being    Graded   and    Widened,    Pittsburgh,    Pa. 


peared  to  work  quite  well  until  about  the 
fourth  or  hftli  application,  when  much  of  the 
glutrin  previously  used  adhered  to  the  wheels 
or   horses'    feet. 

Many  laboratory  tests  were  made  with  this 
material  and  also  the  sodium  silicate,  and  it 
was  shown  beyond  a  doubt  that  either  of  these 
materials  could  be  made  to  bind  sand  firmly 
together,  but  to  secure  such  results,  Mr.  Gage 
stated  that  these  materials  must  be  dehy- 
drated and  if  possible  kept  in  this  condition. 
Since  both  of  these  binders  are  more  or  less 
deliquescent  and  soluble  in  water,  they  soon 
lose  their  binding  power  if  not  thus  protected 
from  surface  waters.  This  protection  can  be 
secured  in  two  ways:  first,  by  applying  a  wa- 
terproof coating  to  the  surface  of  a  road  thus 
treated;  second,  by  making  them  waterproof 
after  being  applied,  by  the   addition  of  other 


was  impossible  to  obtain.  This  section  to-day 
shows  little,  if  any,  improvemnt  over  the  sec- 
ond section  which  was  not  treated  in  any  way. 
The  glutrin  colors  the  surface  waters  after 
each  rain  and  it  is  a  question  whether  it  will 
not  all  be  leached  from  the  road  surface  Iie- 
fore  spring. 

The  middle  section  of  1,100  ft.  was  to  be 
treated  in  the  same  manner  as  the  former 
witli  glutrin,  but  was  to  have  an  oil-sand 
coating.  On  account  of  the  weather  this  ex- 
periment  was   postponed   until   this   spring. 

The  west  section  was  subdivided  into  sec- 
tions of  300  ft.  in  length.  The  west  one  of 
these  smaller  sections  has  a  tar  base  con- 
structed in  the  same  manner  as  the  tar  road 
at  Hartford.  After  the  tar  was  applied,  the 
road  was  closed  for  a  week  to  allow  this  tar 
to  set.     On  account  of  the  rainv  weather  verv 


General  Methods  Employed  in  Cutting 

Down  the   Pittsburgh  "Hump" 

and  Regrading  Streets. 

(Staff  Article.) 

The  lowering  of  the  Pittsburgh  "Hump" 
now  in  progress,  is  one  of  the  most  extensive 
and  costly  changes  of  street  widths  and  grades 
in  an  old,  built-up  city  district  that  has  ever 
been  undertaken  in  this  country.  Briefly,  the 
work  involves:  The  lowering  of  some  2M, 
miles  of  streets  a  maximum  of  16.3  ft  below 
their  present  grades;  the  widening  of  ?0-ft. 
streets  to  40,  50  and  60  ft.,  and  raising,  with 
the  excavated  material,  another  section  of  the 
city  now  subject  to  overflow  in  times  of  flood. 

The  Pittsbur,gh  "Hump"  has  been  an  obstacle 
to  the  extension  of  the  main  business  district 
for  a  number  of  years,  and  for  nearly  100 
years  the  city  has  hoped  to  have  it  removed. 
In  1847,  a  7-ft.  cut  w-as  made  at  the  top  of 
the  hill,  and  40  years  ago  a  deeper  cut  was 
made ;  but  until  now,  no  attempt  has  been 
made  to  remove  the  entire  undesirable  section, 
principally  because  of  the  great  cost  of  the 
undertaking.     The   district   is   brmnded   on   the 
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Fig.    2 — View    of    Steam    Shovel    Operations 
Regrading    Fifth    Avenue,    Pittsburgh. 


Fig.  3 — View  Showing  Grade  of  Fifth  Avenue,  from   Crest  of   New 
Grade    After  Completion   of   Steam    Shovel    Cut    Was    Made. 


materials.  It  is  doubtful  if  the  glutrin  can 
I)e  rendered  waterproof  by  the  addition  of  any 
foreign  compound,  but  there  is  every  reason 
to  believe  the  sodium  silicate  can  be  convert- 
ed into  an  insoluble  calcium  silicate  by  the 
addition  of  hydrated  lime  or  a  basic  slag  rich 


little  hardening"  took  place  during  this  time. 
Bituminous  mortar,  containing  about  10  per 
cent  of  asphaltum  cement,  was  mixed  and 
laid  hot  by  h.and  upon  this  base  to  a  depth  of 
2  ins.  after  compression.  This  pavement 
while   vet    hot   should   have   been   rolled    with 


north  by  7th  .-Xve. ;  on  the  south  by  4th  .Ave. ; 
on  the  east  by  6th  and  7th  Avcs.,  and  on  the 
west  by  Smithfield  St.,  and  its  area  is  .3.3.35 
acres. 

While  the  contract  price  is  $690,000,  includ- 
ing the  new  sewer  construction  necessary  ia 
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TABLE   I.— SHOWING  THE  CHANGE  IN  RATES   OF  GRADE   ON   THE   MAIN  AVENUES 
STREETS    OF    THE    PITTSBURG   HUMP   DISTRICT. 

Former 

Name.  From  To  rate. 

Fifth    Ave Smithfleld    St Grant     St 7.6 

Fifth    Ave Grant    St Wylie     Ave 3.6 

Fifth    Ave Wylie    Ave Ross    St 1.7 

Fifth    Ave Ross   St Sixth    Ave 5.0 

Diamond    St Smithfleld    St Grant    St 7.0 

Diamond    St Grant    St Ross    St 2.6 

Diamond    St Ross    St Forbes    St 4.3 

Oliver    Ave Smithfleld    St Grant    St 7.7 

Sixth    Ave Cherry    Way Grant   St 6.7 

Sixth    Ave Grant    St Wylie    Ave 5.0 

Sixth    Ave Wylie    Ave Fifth    Ave 2.5 

Grant    St Strawberry   Way Sixth    Ave 4.2 

Grant    St Sixth    Ave Oliver    Ave 4.2 

Grant    St Oliver    Ave Fifth    Ave 2.0 

Grant    St Fifth    Ave Fourth    Ave 4.8 

Webster    Ave Grant    St Sixth    Ave 5.0 


Webster    Ave Sixth    Ave Tunnel   St. 

Webster    Ave Tunnel    St Seventh    Ave. 


2.5 
4.7 


AND 

New 

rate 

4.872 

2.355 

2.355 

1.56 

4.87 

1.5 

0.6 

4.96 

4.54 

3.1S 

1.0 

2.29 

1.42 

1.22 

0.55 

0.87 

3.35 

3.71 


the  district,  this  sum  represents  a  very  small 
part  of  the  money  that  is  to  be  spent  as  a  re- 
sult of  the  work.  All  of  the  blocks  affected 
by  the  change  contained  buildings  which  have 
had  to  be  removed,  and  on  account  of  the 
value  of  the  ground,  new  and  larger  structures 
will  be  erected.  It  is  estimated  that  $20,000,000 
will  be  spent  for  new  buildings. 

The  accompanying  views,  in  their  order, 
show  the  progress  of  making  the  improve- 
ments on  5th  Ave.  The  first  work  consists  of 
a.  steam  shovel  cut  made  with  a  Model  35 
Marion  shovel,  bringing  the  street  down  to 
subgrade  or  to  rock  too  hard  for  excavation 
without  blasting.  This  material  is  loaded  on 
dump  wagons  and  transported  to  the  north 
side  of  the  city,  where  the  streets  are  being 
raised  above  the  flood  level  of  the  river.  Part 
of  this  dirt  is  also  being  used  by  the  Pitts- 


The  steel  ties  laid  on  a  sub-base  of  crushed 
rock  and  carrying  a  heavy  section  of  grooved 
rail  are  shown. 

In  Fig.  .5  the  street  railway  track  is  shown 
completed,  and  with  the  concrete  base  for  the 
street  paving  laid  on  one  side  of  the  street. 
This  concrete  was  mi.xed  by  a  machine  mount- 
ed on  the  tracks,  and  was  poured  directly  from 
the  machine  to  place  on  the  streets  as  the  ma- 
chine was  moved  along. 

The  depths  of  cuts  at  the  various  street  in- 
tersections are  as  follows : 

Intersection.  Feet. 

Fifth  Ave.  and  Cherrv  Way 7.9 

Fifth   Ave.   and   Grant   St 14.9 

Fifth  Ave.  and  Wvlle  Ave 16.3 

Fifth  Ave.  and   Rose  St 8.4 

Diamond  St.   and  Cherry  Way 6.7 

Diamond  St.  and  Grant  St 11.5 

Diamond   St.    and   Ross   St 9.1 

Sixth  Ave.  and  Grant  St 8.6 


of  knowledge  of  the  properties  of  all  of  the 
various  creosotes  which  may  be  produced,  the 
terms,  definitions  and  classifications  proposed 
and  used  in  the  circular  are  subject  to  criti- 
cism and  possible  future  modification.  It  is 
possible  that  creosotes  from  other  sources 
may  be  found  to  possess  similar  properties, 
yet  no  other  method  which  will  indicate  the 
source  more  satisfactorily  than  that  discussed 
in  the  circular  is  now  known  to  the  Forest 
Service. 

In  its  original  meaning,  the  term  "creosote" 
was  applied  to  a  product  obtained  from  wood, 
and  the  term  is  still  used  thus  in  pharmacy, 
and  refers  to  a  refined  product  derived  from 
the  destructive  distillation  of  beech  or  other 
hardwood.  However,  with  the  development  of 
both  the  wood-preserving  and  the  coal-tar  in- 
dustries, the  term  "creosote  oil,"  frequently 
abbreviated  to  "creosote,"  gradually  came  to 
be  applied  to  the  heavy  distillates  from  coal 
tar,  and  the  use  of  the  term  has  become  more 
and  more  extended  until,  at  the  present  time, 
it  is  commonly  used  in  referring  to  the  dis- 
tillates heavier  than  water  from  any  tars  or 
larlike  substances,  and  is  even  erroneously 
used  to  cover  products  containing  admi.xtures 
of  undistilled  tar  or  pitch.  .'\s  a  result  of  this 
lax  use  of  the  word  it  conveys  but  little  to 
those  conversant  with  the  subject  and  is  con- 
fusing to  those  unfamiliar  with  commercial 
practice.  More  specific  terms  are  evidently 
needed  to  properly  differentiate  between  the 
various  creosotes.  The  most  useful  classifica- 
tion from  the  wood  preserver's  point  of  view 
would  be  one  based  upon  the  merits  of  the 
various   products,   but   lack   of   sufficient   data 
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Fia.    4 — View     Showing     the     New     and     Old    Grades  at  Grant  and 
Fifth  Avenues,   and  the  Construction    of    the    Street    Railway    Track. 


Fig.   5 — View   Showing   Completed   Track   and 
Concrete    Base   for    Pavement. 


burgh,  Ft.  Wayne  &  Chicago  R.  R.  for  filling. 
The  railroad  erected  a  platform  in  the  Try 
St.  yards,  so  that  eight  wagons  could  dump  on 
its  trap  doors  at  one  time.  In  this  way  mate- 
rial was  taken  from  the  railroad  yards  as  fast 
as  the  cars  were  filled  by  the  dump  wagons. 

In  the  streets  being  excavated  are  the  water 
mains  and  sewers,  the  mains  of  three  gas 
companies  and  the  wire  conduits  of  two  tele- 
phone companies,  two  telegraph  companies 
and  one  electric  light  company.  On  the  sur- 
face in  several  of  the  streets,  single  or  double- 
track  lines  of  the  Pittsburgh  Railways  Co., 
are  operated.  These  companies  have  all  been 
at  work  following  the  excavations  and  recon- 
structing their  service  properties.  In  Fig.  3 
the  cut  may  be  seen  as  taken  out  to  subgrade. 
The  view  shows  the  depth  of  the  cut  and  also 
the  construction  of  trenches  for  water  and  gas 
mains.  The  point  from  which  this  view  is 
made  i.s  the  crest  of  the  new  grade  at  Ross 
St..  looking  down  toward  Grant  St.  The  drills 
shown  are  supplied  with  power  from  a  porta- 
ble plant  located  on  a  side  street  about  one 
block  from  the  work.  Small  charges  of  dyna- 
mite have  been  necessary  to  break  up  the  rock 
formation.  This  view  shows  damaged  build- 
in.gs  which  were  located  at  a  point  where  the 
street  was  widened  10  ft. 

In  Fig.  4  is  shown  the  condition  of  the  work 
at  the  time  of  laying  new  track  for  the  street 
railways  in  5th  Ave  at  Grant  St.  The  old 
.grade  carrying  the  sidewalk  to  the  entrance  of 
the  Carnegie  Building  can  be  seen  at  the  left. 


Sixth  Ave.   and   Webster  Ave 9.0 

Sixth  Ave.  and  Wylie  Ave 6.8 

Webster  Ave.   and   Tunnel  St 14.2 

Webster  Ave.   and  Chatham  St 13.2 

Oliver  Ave.  and  Cherrv  Way 7.0 

Strawberry  Way  and  Pentland  St 4.9 

Oliver  Ave.  and  Grant  St 14.0 

The  extent  to  which  the  grades  of  streets 
will  be  reduced  is  indicated  in  Table  I. 

The  work  described  is  being  done  under  the 
direction  of  the  Department  of  Public  Works 
by  Booth  &  Flynn,  Pittsburgh,  Pa.,  general 
contractors. 


Wood  Preserving  Creosotes:  Methods 

of  Production,  Properties,  Quality, 

Price  and  Quantity  Consumed 

in  the  United  States. 

For  some  years  the  U.  S.  Forest  Service  has 
been  conducting  an  investigation  of  the  prop- 
erties of  creosotes.  In  connection  with  this 
investigation  a  study  has  been  completed  of 
the  quality  and  prices  of  the  creosote  avail- 
ble  commercially.  The  results  of  this  study 
are  set  forth  by  Mr.  C.  P.  Winslow  in  a  re- 
cently issued  Forest  Service  circular,  an  ab- 
stract of  which  is  given  below. 

DEFINITION. 

In  the  circular  the  limits  described  for  the 
several  classes  are  based  on  physical  and  chem- 
ical properties  possessed  by  creosotes  produced 
from  the  sources  or  by  the  methods  specificed. 
It  is  stated   that  because  of  the  present  lack 


renders  this  impossible.  The  only  practical 
classification  at  jiresent  must  be  based  upon 
the  source  and  method  of  production.  The 
following  terms  and  definitions  are  suggested, 
and  are  used  in  the  circular : 

Creosote  is  a  distillate  heavier  than  water 
obtained  by  the  distillation  of  a  tar  or  a  tar- 
like  substance. 

Coal-tar  creosote  is  a  creosote  derived  from 
coal  tar  produced  by  the  destructive  distilla- 
tion of  coal  at  a  temperature  high  enough  to 
produce  a  tar  consisting,  for  the  most  part, 
of  hydrocarbons  of  the  aromatic  series. 

Oil-tar  creosote  is  a  creosote  derived  from 
oil  tar.  This  tar  may  be  obtained  from  the 
destructive  distillation  of  petroleum  in  a  gas 
retort,  producing  oil  gas  as  a  main  product 
and  oil-gas  tar  as  a  by-product,  or  by  the 
cracking  of  gas  oil  in  the  carburetor  of  a 
water-gas  plant  producing  carbureted  water 
gas  as  a  main  product  and  carbureted  water- 
gas  tar  as  a  by-product. 

Wood-tar  creosote  is  a  creosote  derived  from 
a  tar  produced  by  the  destructive  distillation 
of  wood. 

Mi.xed  creosote  is  a  creosote  produced  by 
mixing  other  material  with  a  given  creosote, 
such  as  another  creosote,  pitch,  undistilled  tar 
or  petroleum,  or  it  may  be  secured  by  the  dis- 
tillation of  a  mixture  of  two  or  more  tars  or 
tarlike  substances.  In  view  of  the  similarity 
between  certain  mixed  creosotes  and  creosotes 
obtained  by  the   distillation   of  coal  tar,  pro- 


September  25,  1912. 


ENGINEERING     &     CONTRACTING 


351 


duced  at  temperatures  sufficiently  low  to  per- 
mit the  production  of  hydrocarbons  of  the 
paraffin  series,  these  latter  distillates  are  also 
classed  under  this  heading.  The  terms  "mi.\ed 
coal-tar  creosote,"  "mi.xed  oil-tar  creosote" 
and  "mixed  wood-tar  creosote"  may  be  used 
according  to  the  character  of  the  material 
which  predominates  in  the  mi.xture. 

SOURCE   OF  T.\RS. 

.'\lthough  there  are  a  variety  of  tars  from 
which  creosotes  may  be  produced,  the  most 
important  commercial  ones  are  classiiied  in  the 
circular  as  coal  tars,  oil  tars  and  wood  tars. 
The  sources  and  general  methods  of  produc- 
tion of  these  tars  are  given  as  follows: 

Coal  Tars. — The  important  coal  tars  are  de- 
rived chiefly  from  two  sources :  The  destruct- 
ive distillation  of  bituminous  coal  at  high  tem- 
peratures and  the  combined  distillation  and 
combustion  of  bituminous  coal  at  compara- 
tively low  temperatures.  The  first,  which  fur- 
nishes by  far  the  greater  proportion  of  the 
total  supply,  is  produced  in  the  manufacture 
of  coke  and  gas  in  by-product  retorts  and 
gas-house  plants.  Bituminous  coal  is  de- 
structively distilled  at  temperatures  varying 
from  1,500°  F.  to  3,000°  F.  until  the  charge 
has  been  reduced  to  coke.  During  the  process 
the  ammoniacal  liquor  and  tar  are  separated 
from  the  generated  gases  by  condensation  and 
washing.  The  tars  naturally  vary  in  their 
properties  according  to  the  character  of  the 
coal,  and  of  the  retorts,  and  according  to  the 
temperatures  used.  These  factors  in  turn  are 
largely  dependent  upon  which  of  the  two  main 
products,  gas  or  coke,  is  primarily  desired:  tar 
acids,  however,  are  always  present  in  the  tars 
and  usually  the  temperatures  are  sufficiently 
high  in  both  cases  to  produce  tars  consisting 
largely  of  hydrocarbons  of  the  aromatic  series. 
Coal  tars  produced  at  relatively  low  tem- 
peratures differ  from  those  produced  at  higher 
temperatures  in  the  character  of  their  hydro- 
carbons. Since  the  temperatures  are  not  high 
enough  to  transform  all  of  the  hydrocarbons 
to  the  aromatic  series,  the  tars  contain,  to  a 
greater  or  less  extent,  hydrocarbons  of  the 
paraffin  group.  Tars  secured  from  blast  fur- 
naces using  bituminous  coal  as  fuel  and  from 
the  Mond  producer  plants,  where  bituminous 
coal  is  used  in  the  manufacture  of  gas  for 
power  purposes,  are  representative  of  this 
group.  The  production  of  such  tars,  however, 
is  not  extensive  in  this  country. 

Oil  Tars. — Of  the  oil  tars,  that  produced  in 
the  manufacture  of  water  gas  is  by  far  the 
most  important  in  its  relation  to  the  manu- 
facture of  creosote.  The  method  of  produc- 
tion is,  in  general,  as  follows :  The  "gener- 
ator" is  charged  with  coke  or  anthracite  coal, 
which  is  burned  by  the  aid  of  an  air  blast  to  a 
cherry  red.  The  hot  gases  so  formed  are 
passed  through  the  "carbureter"  and  "super- 
heater," which  consist  of  vertical  cylindrical 
chambers  filled  with  a  checker  work  of  fire 
brick.  After  these  bricks  are  heated  to  the 
proper  temperature  the  air  blast  is  discon- 
tinued and  steam  is  blown  into  the  generator. 
The  gases  formed  by  the  contact  of  the  steam 
with  the  hot  coke  or  coal  pass  into  the  car- 
bureter, into  which  petroleum  "gas  oil"  is 
sprayed  at  the  same  time.  This  oil  is  partially 
cracked  by  the  high  temperature  of  the  fire 
brick  and  combines  with  the  gases  from  the 
generator  to  increase  their  illuminating  power: 
the  process  of  cracking  continues  through  the 
superheaters.  The  gas  is  then  passed  to  the 
condensers  and  washers,  where  tar  is  con- 
densed and  collected.  This  tar  diifers  in  its 
constituents  from  coal  tar  produced  in  the  by- 
product coke  ovens  and  gas  retorts  both  in 
the  absence  of  tar  acids  and  in  the  presence 
of  hydrocarbons  of  the  paraffin  series;  usu- 
ally, however,  the  quantity  of  paraffin  hydro- 
carbons present  is  comparatively  small. 

Some  oil  tar  also  is  produced  by  the  de- 
structive di<:tillation  of  crude  petroleum  in  the 
manufacture  of  oil  gas.  In  tars  from  this 
source  the  quantity  of  paraffin  hydrocarbons 
present  is  generally  much  greater  than  in  that 
produced  in  the  manufacture  of  carbureted 
water  gas. 

Wood  Tars. — Wood  tar  is  produced  in  a 
manner  somewhat  similar  to  that  in  which  hv- 
product   coal    tar    is    formed.      Wood    is    de- 


structively distilled  in  retorts,  and  charcoal  is 
produced,  together  with  gas  and  a  liquid  dis- 
tillate, which  consists  largely  of  pyroligneous 
acid  and  a  product  called  crude  tar.  The  tar 
and  acid  are  separated  by  settling  and  by 
distillation.  Wood  tars  are  quite  different 
from  coal  tars  and  contain,  in  particular,  less 
of  the  armatic  hydrocarbons. 

DISTILLATION    OF   CREOSOTE    FROM    T.\RS. 

From  any  or  all  of  the  foregoing  tars,  either 
alone  or  in  mi.xture,  creosote  may  be  pro- 
duced. The  general  process  of  manufacture 
is  similar  in  all  cases.  The  tar  is  distilled  in 
a  metal  retort  or  still  and  the  vapors  are  con- 
densed and  collected.  Those  distillates  which 
are  heavier  than  water  form  the  true  creosotes 
used  in  wood  preservation.  The  temperatures 
at  which  the  creosotes  are  obtained  vary 
greatly,  but  generally  lie  between  about  200° 
and  .3(10°  C.  The  actual  temperatures  in  each 
case  depend  largely  upon  the  character  of  the 
residue  desired.  In  the  United  States  the 
manufacture  of  creosote  from  coal  tar  is 
generally  secondan,-  to  the  manufacture  of  soft 
pitch :  and  in  such  cases  the  maximum  tem- 
perature during  the  distillation  is  compara- 
tively low.  In  Europe,  on  the  other  hand, 
coal  tar  is  distilled  largely  for  the  production 
of  the  coal-tar  dyes,  and  the  distillation  is 
carried  to  higher  temperatures.  The  creosote, 
therefore,  contains  a  relatively  greater  amount 
of  the  higher  boiling  constituents  than  the 
American  product. 

.\s  already  stated,  pitch,  undistilled  tar,  or 
other  similar  materials  are  frequently  mixed 
with  a  creosote,  and  while  such  mixtures  are 
sometimes  sold  as  creosotes,  the  term  is  im- 
properly applied  except  as  it  relates  to  the 
distilled  product. 

GENER-\L      REQUIREMENTS      OF      WOOD-PRESERVING 
OILS. 

The  value  of  any  creosote  as  a  preservative 
against  decay  is  fundamentally  dependent  upon 
its  ability  to  prevent  the  development  of  wood- 
destroying  fungi.  This  prevention  may  be 
accomplished  in  either  of  the  following  ways ; 

1.  By  introducing  a  material  sufficiently 
poisonous  to  wood-destroying  fungi  to  pre- 
vent their  development. 

"2.  By  introducing  a  material  which  will 
sufficiently  exclude  moisture  or  air  to  reduce 
the  amount  of  either  below  that  required  by 
the  fungi  for  their  development. 

In  the  past  the  creosotes  which  have  been 
successful  have  generally  possessed,  at  least 
to  some  extent,  both  of  these  properties;  but 
the  first  is  generally  considered  the  more 
essential.  In  recent  years,  however,  there 
has  been  some  tendency  to  use  materials  not 
markedly  antiseptic,  but  primarily  intended  to 
e.xclude  moisture.  As  yet,  however,  it  has  not 
been  completely  demonstrated,  nor  generally 
accepted,  that  a  product  can  be  obtained  to 
fullfil  entirely  the  second  requirement. 

.\side  from  these  considerations,  it  is  of 
course  essential  that  the  creosote  be  of  such 
a  nature  as  to  remain  in  the  wood  for  the  de- 
sired period  of  protection.  In  this  connection 
its  relative  solubility  in  water  and  its  volatil- 
ity are  important.  However  efficient  it  may  be 
in  poisoning  the  food  supply  or  preventing  the 
absorption  of  moisture,  if  it  will  not  remain 
in  the  wood  with  a  considerable  degree  of 
permanence,  its  ultimate  value  will  be  small. 
Where  the  treated  wood  is  to  be  placed  in  wet 
situations  or  under  water,  as  in  the  case  of 
piling,  a  soluble  preservative  is  inefficient;  and 
a  volatile  preservative  is  especially  unsuited 
for  timbers  exposed  to  the  air  in  warm  cli- 
mates. 

The  relative  ease  with  which  a  preservative 
can  be  injected  is  of  much  importance  in  wood- 
preserving  operations;  for  this  reason  a  prod- 
uct which  is  not  sufficiently  fluid  at  tempera- 
tures which  can  be  conveniently  used  at  com- 
mercial treating  plants  is  undesirable.  The 
presence  of  free  carbon  is  known  to  decrease 
the  -penetrance  of  creosote  and  for  this  reason 
is  objectionable. 

COMPOSITION    .VND    PROPERTIES    OF    CREOSOTES, 

The  complexity  of  the  many  hydrocarbons 
and  their  derivatives  which  may  be  produced 
in  the  destructive  distillation  of  coal,  oil,  and 
wood,  makes  it  impossible  to  state  precisely  the 


nature  of  the  various  constituents  of  all  creo- 
sotes. However,  they  may  be  broadly  divided 
into  two  classes,  compounds  of  the  aromatic 
series  and  compounds  of  the  paraffin  series. 
The  characteristic  difference  between  the  two 
lies  in  the  greater  chemical  activity  of  the 
former.  Coal-tar  creosote  consists  almost 
wholly  of  aromatic  compounds,  and  the  long 
period  of  successful  use  of  such  creosote  has 
led  to  the  general  feeling  that  these  constitu- 
ents are  the  more  desirable. 

The  compounds  of  the  aromatic  series  may 
be  divided  into  three  groups,  as  follows:  (1) 
"Light  oils,"  which  distill  below  20.5°  C.  and 
consist  largely  of  phenols  and  cresols,  or  tar 
acids;  (2)  naphthalenes,  which  distill  between 
approximately  20.5°  and  2.5.5°  C. ;  and  (3)  con- 
stituents of  an  anthracene  nature  distilling 
above  2.5.5°  C.,  which  will  be  referred  to  col- 
lectively as  "anthracenes."  Some  or  all  of 
these  are   found  in  most  creosotes. 

Of  these  constituents  the  tar  acids  possess 
the  highest  antiseptic  properties ;  they  are, 
however,  soluble  in  water  and  are  more  vola- 
tile than  the  other  constituents.  The  naphtha- 
lenes and  anthracenes  are  neither  so  antisep- 
tic nor  so  volatile  as  the  tar  acids  and  are 
practically  insoluble  in  water.  There  is  much 
discussion  as  to  the  relative  value  of  these 
different  constituents,  but,  largely  as  a  result 
of  experience,  the  presence,  of  tar  acids  is  be- 
lieved by  many  to  be  essential.  While  a  large 
proportion  of  naphthalene  is  sometimes  advo- 
cated, particularly  for  the  preservation  of  pil- 
ing, a  reduction  in  the  quantity  of  this  con- 
stituent, with  a  corresponding  increase  in  the 
amount  of  anthracenes,  is  believed  to  increase 
the  value  of  a  creosote  for  general  purposes, 
Coal-Tar  Creosotes. — In  these  the  relative 
quantity  of  tar  acids,  naphthalenes,  and  an- 
thracenes will  of  course  vary  according  to  the 
character  of  the  tar  and  the  temperatures  used 
during  its  distillation,  but  generally  the  tar 
acids  present  will  not  exceed  3  per  cent,  the 
naphthalenes  will  comprise  from  15  to  50  per 
cent,  and  the  anthracenes  will  comprise  the  re- 
mainder. .\s  previously  defined  it  contains 
practically  no  paraffin  hydrocarbons.  The 
creosote  as  a  whole  is  antiseptic,  insoluble  in 
water,  and  somewhat  volatile ;  it  is  sufficiently 
free  from  "free  carbon,"  and  fluid  enough  at 
temperatures  used  in  commercial  treating 
plants,  to  offer  no  great  resistance  to  entrance 
into  the  wood. 

IVater-Gas-Tar  Creosotes. — Of  the  oil-tar 
creosotes,  that  from  water-gas  tar  is  practic- 
ally the  only  one  used  for  wood  preservation. 
This  creosote  is  no  more  volatile  nor  solu- 
ble in  water  than  coal-tar  creosote,  contains 
no  "free  carbon,"  and  offers  no  marked  re- 
sistance to  entrance  into  the  wood.  In  fact, 
water-gas-tar  creosote  may  be  produced  which 
on  fractional  distillation  will  display  a  great 
similarity  to  coal-tar  creosote.  There  is  a  dif- 
ference, however,  in  the  constituents  of  the 
two  creosotes,  as  shown  by  the  difference  in 
certain  physical  properties  of  fractions  dis- 
tilled from  them  at  equal  temperatures.  Fur- 
thermore, water-gas-tar  creosote  is  distinctive 
in  the  absence  of  phenols  and  cresols,  and 
usually  in  the  presence  of  hydrocarbons  of  the 
paraffin  group;  it  is  not  so  antiseptic  as  coal- 
tar  creosote. 

Wood-Tar  Creosotes. — Of  the  wood-tar 
creosotes,  that  most  used  in  the  past  has  been 
secured  from  resinous  woods.  Lack  of  au- 
thentic data  prevents  even  a  general  statement 
as  to  its  constituents,  but  the  proportion  of 
tar  acids  and  volatile  constituents  is  generally 
greater,  and  of  naphthalene  and  anthracene 
much  less,  than  in  the  coal-tar  creosotes. 
Wood-tar  creosotes  have  been  used  to  some 
extent  as  wood  preservatives  for  many  years, 
but  partly  as  a  result  of  their  comparatively 
high  cost  and  limited  production  and  partly 
through  lack  of  authentic  data  regarding  their 
efficiency,  they  do  not  rank  in  importance  with 
the  other  creosotes. 

Mixed  Coal-Tar  Creosotes. — A  large  part  of 
the  creosote  produced  in  this  country  falls  into 
the  class  of  mi.xed  coal-tar  creosote.  Some  is 
made  by  the  mixture  of  undistilled  coal  tar, 
or  oil  tar,  or  pitch,  with  coal-tar  creosote : 
some  is  produced  by  the  partial  distillation  and 
combustion  of  bituminous  coal  at  comparative- 
ly   low    temperatures ;    and    some    is    secured 
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througli  the  manufacture  of  soft  pitch  when 
coal  tar  and  water-gas  tar  are  distilled  in  ad- 
mixture. The  nature  of  all  mixed  coal-tar 
creosotes  can  not  be  described,  because  their 
constituents  and  relative  merits  as  wood  pre- 
servatives vary  in  each  case  according  to  the 
materials  used  in  their  production  and  prepa- 
ration. Admixtures  of  undistilled  tar  or  pitch 
containing  free  carbon  will,  however,  tend  to 
decrease  the  penetrance  of  the  creosote,  while 
the  admi.xture  of  products  which  contain  ap- 
preciable amounts  of  constituents  of  the  para- 
ffin series  will  doubtless  affect  in  some  meas- 
ure the  antiseptic  properties  of  the  creosote. 

Distinctive  Properties  of  Coal-Tar  Creosotes 
and  Mixed  Coal-Tar  Creosotes. — Whatever 
may  be  the  individual  opinion  as  to  the  merits 
of  the  various  creosotes  as  wood  preservatives, 
and  no  matter  what  creosote  may  be  selected 
for  use,  it  is  obvious  that  the  consumer  ought 
to  have  some  means  of  determining  the  source 
and  nature  of  the  material  which  he  pur- 
chases. The  Forest  Service  has  not  as  yet 
sufficiently  investigated  all  creosotes  to  per- 
mit a  definite  correlation  of  iheir  physical  and 
chemical  properties  with  sources  and  methods 
of  production ;  but  certain  characteristic  prop- 
erties of  authentic  coal-tar  creosotes  and  mixed 
coal-tar  creosotes,  from  several  sources,  have 
been  determined  with  a  considerable  degree  of 
certainty. 

The  more  important  points  to  be  noted  are : 

1.  In  the  fractional  distillation  of  the  coal- 
tar  creosotes  the  percentages  of  distillate  com- 
ing over  between  the  saiiie  temperatures,  al- 
though varying  widely  for  different  creosotes, 
fell  within  fairly  definite  limits. 

2.  With  the  coal-tar  creosotes  the  fractions 
distilling  above  320°  C.  did  not  melt  at  a  tem- 
perature as  low  as  60°  C,  while  similar  frac- 
tions from  creosotes  with  which  petroleum 
products,  such  as  water-gas-tar  creosote  or  the 
undistilled  tar  had  been  mixed,  generally  melt- 
ed  at  that  temperature. 

•S.  With  certain  of  the  mixed  coal-tar  creo- 
sotes secured  from  coal  tar  produced  by  the 
combined  distillation  and  combustion  of  bi- 
tuminous coal  at  comparatively  low  tempera- 
tures the  proportion  of  tar  acids  was  high  as 
compared  to  that  from  the  coal-tar  creosotes. 

4.  The  most  constant  and  serviceable  phys- 
ical properties  were  the  index  of  refraction 
and  specific  gravity  of  certain  of  the  fractions. 
These  properties  of  fractions  distilling  be- 
tween the  same  temperature  limits  were  uni- 
formly higher  for  the  coal-tar  creosotes,  or 
those  rich  in  aromatic  hydrocarbons,  than  for 
those  containing  paraffin  constituents.  .\s  a 
rule,  the  greater  the  quantity  of  paraffin  hydro- 
carbons present  in  the  fraction  the  lower  the 
index  of  refraction  and  the  specific  gravity. 

o.  The  most  satisfactory  chemical  tests  was 
the  "sulphonation  test."  The  residues  from 
the  sulphonation  test  were  larger  as  the  quan- 
tity of  paraffin  hydrocarbons  in  the  creosote 
increased.  This  is  to  be  expected,  because, 
witli  the  exception  of  a  possible  oily  residue, 
which  is  readily  soluble  in  caustic  alkalies, 
there  is  no  residue  from  aromatic  liydrocar- 
bons  alone. 

From  these  results  the  Forest  Service  has 
divided  the  creosotes  which  were  examined 
into  several  classes  according  to  their  proper- 
ties. .-V  classification  adopted  from  that  given 
in  T'orest  Service  Circular  112  was  tentatively 
proposed.  In  this  classification  coal-tar  creo- 
sotes are  divided  into  two  classes,  according 
to  the  relative  proportion  of  high  and  low 
boiling  constituents.  In  Class  1  in  fractional 
distillation  the  distallation  curves  fall  within 
certain  definite  limits,  which  are  shown  in  the 
circulars  in  diagrams  plotted  from  the  re- 
sults of  the  tests.  The  indices  of  refraction 
and  the  specific  gravities  also  fall  within  cer- 
tain limits  as  shown  in  the  diagrams.  On  ap- 
plying the  sulphonation  test  to  the  fractions 
between  305°  and  320°  C.  there  is  no  oily  resi- 
due insoluble  in  caustic  alkalies.  The  water 
does  not  exceed  1  per  cent,  and  there  is  no 
admi.xture  of  undistilled  tar.  In  Class  2  of 
the  coal-tar  creosotes,  the  percentage  weights 
in  distillation  fall  within  limits  higher  than 
those  for  Class  1.  The  specifications  for  in- 
dex of  refraction,  specific  gravity  and  sulpho- 
nation test  are  the  same  as  for  Class  1.     The 


water  does  not   exceed  2  per  cent,  and  there  tions   for   tank-car   lots  in   the   states  west  of 

is  no  admixture  of  undistilled  tar.  the    Mississippi    River    apply    to    the    Pacific 

The    mixed    coal-tar    creosotes    are    divided  coast ;   in  the  Rocky   Mountain   reigon  higher 

into  three  classes,  according  to  the  character  prices  prevail  as  a  result  of  the  heavy  freight 

and   quantity  of  the   admixtures.     In   Class    1  charges  on  creosote  shipped  to  these  points, 

the   presence   of   a   certain   amount   of   oil-tar  Similar  statistics     were     not     collected   for 

creosotes  or   products   of   a   similar   nature  is  wood-tar   creosotes,    but    the    price    for    small 

admissible.      The    percentage    weights    in    dis-  orders  is  likely  to  he  from  40  to  60  cents  per 

tillation    and    the    indices    of    refraction    fall  gallon.    It  is  possible  that  in  large  quantities 

within  certain  defined  limits.     The  volume  of  wood-tar  creosote  may  be  secured  at  a  consid- 

the  sulphonation  residue,  in  cubic  centimeters,  erably   lower   figure. 

from  the  fractions,  at  from  305°  to  320°  C.  Statistics  of  the  consumption  of  commercial 
is  not  greater  than  one-tenth  of  the  fraction  creosotes  do  not  as  a  rule  distinguish  between 
in  grains.  The  water  does  not  exceed  4  per  coal-tar  creosotes  and  other  closely  allied 
cent,  and  there  is  no  admi.xture  of  undistilled  products.  However,  coal-tar  creosotes,  either 
tar.  In  Class  2  not  only  is  the  presence  of  pure  or  more  or  less  mixed  with  other  prod- 
certain  quantities  of  oil-tar  creosote  or  prod-  ucts,  make  up  the  bulk  of  the  consumption, 
ucts  of  a  similar  nature  admissible,  but  also  and  the  figures  given  in  Table  II  may  there- 
adulteration  with  undistilled  tar  or  other  fore  be  taken  to  represent  the  approximate 
viscous  material.  The  percentage  weights  on  quantity  of  these  creosotes  used.  It  is  prob- 
distillation  and  the  indices  of  refraction  fall  able  that  a  small  amount  of  oil-tar  creosote 
within  certain  limits.  The  volume  of  the  sul-  also  is  included  in  the  figures, 
phonation  residue,  in  cubic  centimeters,  from  The  statistics  show  the  strikingly  rapid  in- 
the  fractions,  at  from  305°  to  320°  C.  docs  crease  in  the  consumption  of  creosote,  as  well 
not  exceed  one-fifth  of  the  weight  of  the  frac-  as  the  relatively  small  quantity  produced  in 
tion  in  grains.  The  water  in  the  creosote  this  country.  In  1903  and  1904  the  domestic 
does  not  exceed  5  per  cent,  and  admixture  production  exceeded  the  imports,  but  since  that 
of  undistilled  tar  or  other  viscous  material  time,  although  the  annual  consumption  of  do- 
does not  exceed  15  per' cent.  Class  3  includes  mestic  creosote  has  practically  quadrupled,  the 
mixed  coal-tar  creosotes  which,  on  account  of  imports  have  rapidly  outstripped  the  domestic 
the  paraffin  constituents  or  undistilled  tar  or  production,  and  in  1910  exceeded  it  by  almost 
other   viscous   material     present,     cannot     be  150  per  cent. 

classed  in  either  of  the  foregoing  classes.   The  ^Tr,  ,^'fj     mNstiMPTiON  of  prfosotfs 

properties   of   such   mixtures  varv  so  greatlv,  TABLE  Il.-CON SUMPTION  OF  CREOSOTES. 

according   to   the   nature   of   the -constituents,  ^ear.              ^GalfonL"       'caZ^nl"-        Gluo^ns. 

that  thev  admit  of  no  general   discipline.  1903' 4,000.000         3,711, 56.S         7,711, 5d5 

oui^fc    AVM.  r-n>rciT«nT,nv  "M ' 4,850,000  3,783,472  8.633,472 

PRICES    AND  CONSUMPTIO.N.  jjjj  , 5!800.0OO  7,750,531  13.550,531 

To   secure   information   on   the   qualitv   and      1908= 17,360.000        38.640,000        56,000,000 

nricPQ    of    -iv-iiHhV    crensntpQ    the    Forest    Ser-       l^^^  ^ 13,S62.171         37,569,041         51,431,212 

prices  ota\ailable  creosotes  tne   lorest   ^er       jgj^j is,l84,355       45,081,916       63,266,271 

vice,   during   1909   and    1910,   sought   mforma-      

tion    and    samples    from    a    large    number    of  'The  figures  for  1903.  1904  and  1905  were  taken 

Healers  -iiiH  nnniif nctiirers    Tn  most  nses  these  f™'"   Forest   Service    Circular   98,    and    apply    t) 

aealers  and  manutacturers.  in  inost  cases  tnese  coal-tar  creosote.     The  domestic  supply  figures 

were  supplied,  and  more  than   lO  per  cent  oi  are   from   estimates   bv    Prof.    Gellert   AUeman. 

the   firms    responded    to   the   request    for   sam-  Imports  are  Irom  the  annual  reports  of  the  De- 

pies    for    analysis          No    wood-tar    creosotes  P^^IJ^X.^^es'^^f^A^t  1909  ^n^d°'i-910  are  from 

were    included.      All    of    the    samples    received  Forest   Service   Circular   185  and   were  compiled 

were  analyzed  and  classified,  so  far  as  possible,  from    reports   on    the   consumption   of   creosote 

in   -.^rnnUnre.  witli   tlip   mptlinri   Hecrrihprl      Df  received    from    more    than    90    per    cent    of    the 

in  accordance  with   tne  method  descriDed.    Ut  treating  plants  in  operation  during  these  years. 

31  samples  of  creosote  received  from  all  parts  no  figures  are  available  for  1906  and  1907. 

of  the  country,  only  5  samples,  or  less  than  17 

per  cent,  could  be  classified  as   coal-tar  creo-  It  is  not  diflficult  to  find  the  reason  for  this 

sotes,   while   approximately  80  per   cent   were  condition.     In   Europe  the  refinement  of  coal 

graded    as    mixed    coal-tar   creosotes.      The   2  tar  is  conducted  largely  for  the  production  of 

remaining  samples  w'cre  known  to  have  been  coal-tar  dyes,  and  this  does  not  interfere  with 

produced  from  water-gas  tar.     Of  the  5  sam-  the  production  of   a   good   grade  of   creosote, 

pies  graded  as  coal-tar  creosotes,  2  were  sup-  On  the  other  hand,  in  the  United  States,  where 

plied  from  the  East.  2  from  the  South,  and  1  the   prime   object    is   the   production   of   pitch, 

from  the  Middle  West.  the  only  creosote  nroduced  is  that  which  will 

The  quoted  prices  per  gallon  f.  o.  b.  works  not  interfere  with  the  character  or  amount  of 

are  summarized  in  Table  I.    It  is  only  fair  to  the   pitch.        Furthermore,   by-product    retorts 

state  that  the  high  quotations  in  the  maximum  are  more  extensively  used  throughout  Europe 

columns  under  "Middle  Western  States"  were  than  in  this  country,  where  large  quantites  of 

all  received  from  one  firm  and  apply  to  what  coal   are   coked   in   the   beehive   ovens   with   a 

is  said  to  be  a  special  grade  of  oil.     It  is  un-  loss  of  the  possible  by-products, 

fair,   therefore,   to   compare   these   quotations  There  is  no  reason  to  doubt  that  more  than 

with  the  others  and  the  next  high  quotations  enough    creosote    might    be    produced    in    the 

have   been   inserted   in   brackets   in   these   col-  United   States   to  sunoly  the   present  demand, 

umns.  Statistics  published  by  the  Geological   Survey 

A  comparison  of  the  individual  figures  re-  show  that  in  1909  nractically  60,000.000  gals, 
veals  the  fact  that  in  all  sections  of  the  coun-  of  tar  were  produced  in  the  manufacture  of 
try  the  price  for  small  lots  is  considerably  coke  in  by-product  coke  ovens,  and  although 
in  excess  of  that  for  large  orders  or  tank-  no  statistics  are  at  hand  showing  the  tar  pro- 
car  lots;  increase  in  individual  cases  varies  duced  at  the  gas-house  plants  for  that  year  the 
from  25  to  200  per  cent.  In  practically  all  total  production  of  gas-house  tar  in  1907  and 
cases  the  quotations  from  the  Eastern  States  1908  was  greater  than  that  from  the  by-prod- 
were  lower  than  for  the  other  sections.  In  uct  coke  ovens.  It  is  safe  to  assume,  there- 
general  they  differed  but  slightly  from  the  fore,  that  the  total  amount  of  coal-tar  pro- 
quotations  from  the  Southern  and  Middle  duced  in  1909  was  at  least  100.000,000  gals. 
West  sections,  yet  there  is  a  decided  differ-  .Assuming  that  5  gals,  of  tar  will  produce  1  gal. 
ence  when  compared  to  the  states  west  of  the  of  creosote,  the  total  amount  of  coal'tar  creo- 
Mississippi  River.     The  low  minimum  quota-  sote  which   might   have  been   produced   is  ap- 

TABLE  I.— PRICES  OF  COMMERCIAL  CREOSOTES. 

, Price  Per  Gallon  f.   o.  b.   Works,   Including  Package ^ 

,--l-barrel  Orders-^  — 60-barrel   Orders^    . Tank-car    Lots \ 

Number     Num-  Num-                                   Num- 
Region.                   of  firms      ber  of  Maxi-  Mini-     her  of    Maxi-     Mini-      her  of    Maxi-     Mini- 
ad-        quota-  mum.   mum.     quota-  mum.      mum.     quota-  mum.      mum. 
liressed.     tions.  Cents,   Cents,    tions.    Cents.     Cents,    tions.    Cents,     Cents. 

Eastern   States    13             5             l.i  7            5             12             7.5            5             12             5,5 

Southern   States    9             5             20  9            3             16           12                6             12            6.7 

(    '60    )  (    '40    I                                  j  -40    ) 
Middle    Western    States..            7             4       )    [20]  (  12            3       )    112]  (      10                4         I    [9]  (        5.5 
States  west  of  the  Missis- 
sippi  River    7             5             25  20            -I             V.i           V,               4             15           =6.7 

'These  figures  apply  to  what  is  said  to  be  a  special  grade  of  oil.     Figures  in  brackets  are  next 
highest  quotations  received. 

=This  low  quotation  is  from  a  firm  on  the  Pacific   coast,   and   applies   to   an   imported   product. 
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proximately  20,000,000  gals,  or  about  50  per 
cent  more  than  the  domestic  creosote  con- 
sumed that  year.  -This  possible  production 
could  be  further  vastly  increased  by  the  wider 
use  of  the  by-product  retorts.  The  average 
yield  of  tar  from  the  bituminous  coal  coked  in 
the  by-product  ovens  in  1909  was  6.4  gals,  per 
short  ton;  the  appro.ximate  Quantity  of  bi- 
tuminous coal  coked  in  the  bee-hive  ovens  dur- 
ing that  year  was  51,000,000  short  tons.  Had 
this  coal  been  coked  in  by-product  ovens,  ap- 
pro.ximately  826,01  lii.uOO  gals,  of  tar  might  have 
been  produced,  or  an  amount  sufficient  to  pro- 


vide more  than  65,000,000  gals,  of  coal-tar  cre- 
osote. This  amount  exceeds  the  total  con- 
sumption for  that  vear  bv  more  than  13,500,- 
000  gals. 

The  Geological  Survey  reports  the  produc- 
tion of  9,168.834  gals,  of  oil  and  water-gas 
tars  in  1908,  but  the  report  states  that  "most 
of  the  tar  is  used  for  fuel  at  the  works,  no 
record  being  kept  of  the  output."  Substantiat- 
ing this  theory,  it  is  then  stated  that  ''in  addi- 
tion to  the  amount  above  listed  over  5,500,000 
gals,  were  reported  in  1908  as  made  and  not 
sold."     Onlv  recentlv  has  oil-tar  creosote  been 


marketed  under  that  name.  Statistics  of  the 
production  or  consumption  are  not  available, 
but  it  is  undoubtedly  much  in  excess  of  the 
figures  given. 

Wood-tar  creosotes  do  not  at  present  rank 
in  importance  with  the  coal-tar  creosotes.  Al- 
though the  quantitv  of  wood  tar  produced  in 
1909  was  approximately  20,000,000  gals.,  an 
amount  capable  of  yielding  approximately  2,- 
000,000  gals,  of  creosote,  a  large  portion  of 
this  tar  was  consumed  as  fuel,  and  the  quan- 
tity of  wood-tar  creosote  actually  produced 
was  much  less  than  the  possible  production. 
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A  Study  of  the  Elements  Affecting  the 

Choice  of  Wagons  for  Collecting 

Municipal   Refuse — Methods 

of  Operating  the  Wagons. 

The  various  factors  affecting  the  choice 
of  wagons  for  service  in  collecting  luunici- 
pal  refuse  were  enumerated  and  discussed, 
and  the  methods  in  vogue  of  operating  such 
wagons  in  different  cities  were  described  and 


two  men  can  load  a  somewhat  higher  wagon. 
This  general  statement  does  not  apply  with 
such  force  for  rubbish  wagons.  Rubbish  is 
a  lighter  material  and  is  cleaner  to  handle, 
so  that  the  collector  can  pile  it  to  a  consid- 
erable height  in  his  wagon.  Rubbish  wagons 
in  Buffalo  and  New  York  are  loaded  to  a 
height  of  more  than  8  ft.  Fig.  1  shows  a 
new  type  of  wagon  designed  for  collecting 
garbage  in  Milwaukee.  The  wagon  is  set 
very    low    to    facilitate    loading,    and    at    the 


Fig.    1 — New   Type   of   Garbage   Wagon    Used    in    Milwaukee,    Wis. 


critically  discussed  liy  Mr.  Samuel  -\.  Greeley, 
of  Chicago,  in  a  recent  paper  on  the  Prin- 
ciples of  Municipal  Refuse  Collection,  pre- 
sented before  the  Western  Society  of  En- 
gineers. Only  the  portions  of  the  paper  re- 
lating to  the  collecting  wagons  are  here  given. 
The  illustrations  accompanying  the  article 
were  made  available  for  use  in  this  journal 
through  the  courtesy  of  the  Western  Society 
of   Engineers. 

CHOICE    OF    WAGONS. 

In  choosing  the  equipment  for  collecting 
municipal  refuse  for  any  particular  locality, 
the  choice  of  the  wagon  is  the  chief  ques- 
tion. The  various  elements  affecting  the 
choice  of  wagon  are  as  follows:  (1)  Its 
size.  (2)  The  ease  of  loading  the  wagon. 
C3)  The  ease  of  cleaning  the  wagon.  (4) 
Its  manipulation.  (5)  The  covering  of  the 
wagon.  (6)  The  dumping  of  the  wagon.  (T) 
The  method  of  transportation. 

(1)  Theoretically,  a  wagon  should  be  so 
large  that  the  time  required  to  fill  it  would 
leave  sufficient  time  out  of  a  working  day 
for  only  one  trip  to  the  point  of  disposal.  Ir 
this  way  the  unproductive  time  in  traveling 
to  and  from  the  dump  would  be  reduce. 1  to 
a  minimum.  A  large  wagon  requires  and 
gets  a  more  intelligent  collector  than  a  small 
wagon. 

(2)  The  work  required  to  load  the  wagon 
has  a  considerable  effect  on  the  final  cost 
of  the  collection  service.  The  loading  height 
should  be  such  that  the  workmen  going  with 
the  wagon  can  easily  turn  the  contents  of 
the  can  into  the  wagon.  If  only  one  man 
goes  with  the  wagon,  the  height  should  not 
be  over  6  ft.,  but  should  preferably  be  nearer 
5  ft.  If  a  stepping  board  placed  at  the  rear 
and  on  the  sides  between  the  wheels  is  used. 


same  time  the  capacity  of  the  wagon  is  kept 
up  to  4  cu.  yds.  Fig.  2  shows  a  new  type 
of  wagon  recently  installed  on  an  experi- 
mental basis  in  New  York  City.  The  wagon 
has  a  loading  height  of  less  than  6  ft.  with  a 
capacity  of  9  cu.  yds. 

(3)   The  first  essential   for  efficiency  in  the 
collection    service   is   that   the   wagons   should 


not  sufficient  to  prevent  the  wagons  from 
creating  a  nuisance  in  hot  weather.  In  Buf- 
falo an  attempt  was  made,  with  fair  success, 
to  disinfect  the  wagons.  In  Chicago  the  dis- 
infection of  the  wagons  has  not  been  ef- 
fectively carried  out.  In  general  it  may  be 
said  that  the  wagons  in  which  raw  garbage 
is  hauled,  should  be  washed  daily  in  sum- 
mer. 

The  odor  from  garbage  comes  from  its 
decomposition,  and  it  is  chiefly  the  leavings  in 
the  wagon  which  luake  the  trouble.  Hinged 
covers  are  objectionable  on  this  account,  a 
fixed,  or  canvas,  cover  being  kept  clean  more 
easily. 

(4)  The  question  of  handling  the  wagon 
over  rough  roads  and  in  narrow  alleys  where 
short  turns  are  required,  will  have  some  ef- 
fect on  the  choice.  In  the  attempt  to  in- 
crease the  capacity  of  the  wagon,  a  long  wheel 
base  is  desirable.  This,  however,  has  a  ten- 
dency to  make  the  wagon  clumsy.  In  many 
places  it  will  be  necessary  to  have  small  carts 
for  work  in  alleys  and  other  inaccessible 
places. 

(5)  Wagons  require  covering  for  several 
reasons,  depending  upon  the  service.  Those 
used  for  collecting  ashes  or  rubbish  and  some- 
times mixed  refuse,  should  be  covered  to  pre- 
vent dust  and  loose  paper  from  blowing  away 
into  the  street.  This  is  a  frequent  com- 
plaint. I  know  of  one  city  in  Germany  where 
the  Cleansing  Superintendent  told  me  that  he 
had  found  it  necessary  to  make  his  collec- 
tions at  night,  because  of  the  dust  nuisance 
from  emptying  the  cans  into  the  wagon.  Gar- 
bage wagons  should  be  covered  to  prevent 
nuisance  to  both  sight  and  smell.  Fig.  3 
shows  a  garbage  cart  used  in  Staten  Island, 
New  York,  covered  with  canvas  cloth.  Fig. 
4  shows  a  wagon  in  use  in  Germany,  with 
a  fi-xed  cover,  fitted  with  doors.  Fig.  5  shows 
a    garbage    wagon    in    Chicago,    with    looselv- 


Fig.   2 — New  Type   of  Garbage  Wagon   Used    in   New  York  City. 


be  kept  clean.  Thi"  is  particularly  true  with 
the  separate  collection  of  garbage.  It  is  the 
common  practice  abroad,  where  mixed  refuse 
rs  collected,  to  wash  the  wagons  with  a  hose 
after  each  day's  work.  In  Milwaukee  two 
washings  a  week  with  a  hose  and  broom  were 


hinged  covers.  Similar  wagons  are  used  in 
Cleveland  and  Milwaukee.  Fig.  6  shows  a 
100  cu.  ft.  garbage  wagon  in  Minneapolis, 
full  of  garbage  wrapped  in  paper  as  col- 
lected from  the  houses,  and  Fig.  7  shows  the 
wagon  with  the  canvas  cover  in  place.     It  is 
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my  observation  that  wagon  covers  fitted  with 
doors  are  more  durable,  less  noisy,  and  more 
easily  kept  clean  than  the  others.  With  care- 
ful supervision  and  operation,  the  canvas 
cover  has  the  advantage  of  cheapness  and 
simplicity.  It  is,  however,  susceptible  to  neg- 
lect. 

(6)  A  loaded  wagon  must  be  dumped  with 
as  little  loss  of  time  as  possible.  The  method 
of  dumping  depends  partly  upon  the  final 
method  of  disposal.  Where  the  refuse  is 
taken  to  dumps,  bottom-dumping  wagons  are 
the  most  serviceable.  Four  yard  bottom- 
dumping  wagons  were  tried  in  Milwaukee  for 
the  collection  of  garbage,  but  it  was  impos- 
sible to  keep  them  water  tight,  so  that  in 
wet  weather  their  use  was  objectionable.  For 
ashes  and  rubbish  they  have  proven  very  sat- 
isfactory. The  distance  from  the  ground  to 
the  bottom  of  the  wagon  is  limited  to  a 
certain  fixed  maximum,  sufiicient  to  give 
clearance  to  the  bottoms  when  open,  and  this 
reduces  the  available  capacity.  Many  wagons 
used  in  the  collection  service  are  set  on  hinges 
from  the  rear  axle,  and  are  dumped  by  rais- 
ing the  forward  end.  This  is  a  common 
method  abroad.  It  allows  a  lame  wagon 
which  can  be  dumped  anywhere  with  reason- 
able speed.  In  many  cases  in  this  country, 
garbage    wagons    are    built     with     removable 


The  wagons  weigh  about  11,000  lbs.  They 
are  fitted  with  two  electric  motors  of  4.-5  h.p. 
capacity.  They  make  four  trips  each  night, 
covering  about  35  miles  in  eight  hours.  Then 
the  batteries  are  replaced  with  others  already 
charged  at  the  city  incinerator. 

Motor  driven  wagons  have  been  used  in 
Paris,  and  in  Seattle  in  this  country,  for 
hauling  rubbish.  The  necessarily  large  num- 
ber of  starts  and  stops  required  for  this  serv- 
ice puts  a  handicap  on  most  motor-driven  ve- 
hicles. On  the  other  hand,  the  fact  that 
larger  loads  can  be  handled  is  a  favorable 
factor.  Frequently,  where  roads  to  the  point 
of  disposal  are  poor,  the  weight  and  unwieldi- 
ness  of  the  motor  precludes  its  use.  At  the 
present  time,  its  chief  usefulness  would  seem 
to  be  for  taking  the  load  from  a  transfer 
station  near  the  area  of  collection  to  an  iso- 
lated point  of  disposal. 

The  Superintendent  in  Hamburg  stated  that 
these  wagons  were  cheaper  than  two-horse 
wagons  of  similar  size  only  when  operated 
two  shifts  of  ten  hours  per  day.     In  this  way 


into  the  wagon.  This  is  a  very  effective 
method,  and,  to  the  writer's  knowledge,  the 
most  economical  in  use.  Recently  bids  were 
asked  in  Plainfield,  N.  J.,  under  two  sciied- 
ules:  "A,"  that  the  householder  should  set 
the  can  out  on  the  curb,  and  "B"'  that  the 
collector  should  carry  the  can  out  from  the 
basement.  The  low  bid  varied  from  $12  per 
house  per  year  under  schedule  "B"'  to  $4.62 
per  house  per  year  under  schedule  "A,"  show- 
ing that  the  contractor  estimated  the  addi- 
tional cost  of  having  the  collector  go  into 
the  cellar  at  $7.38  per  house  per  vear.  For 
a  city  of  100,000  people,  having  "say  20,000 
houses,  this  would  amount  to  $147,600  per 
year. 

The  common  method  of  operating  the 
wagons  in  this  country  is  to  have  the  driver 
make  the  collection  from  the  back  yard.  This 
is  uneconomical  from  many  points  of  view. 
The  horse  and  wagon  must  stand  idle  while 
the  can  is  being  emptied  and  returned,  and 
the  whole  collection  work  is  retarded  accord- 
ingly. 


Fig.    3 — Garbage    Cart,    Staten    Island,    N.    Y. 


Fig.    4 — German     Wagon     with     Fixed     Cover    and    Doors. 


steel  bodies,  which  can  be  lifted  from  the 
truck  by  a  crane  and  placed  on  freight  cars 
or  scows  for  removal  to  the  disposal  works. 
Sometimes  they  are  lifted  directly  into  the 
disposal  plant,  and,  after  dumping,  are  re- 
turned to  the  wagon  frame.  Tliis  method,  de- 
pending on  the  necessary  travel  for  the  crane, 
requires  considerable  time. 

In  Milwaukee,  where  this  method  was  used 
at  the  incinerator,  it  was  possible  to  unload 
from  20  to  25  wagons  per  hour  per  crane. 
With  two  cranes  working,  the  capacity  of  the 
plant  for  unloading  wagons  is  about  40 
wagons  per  hour.  This  is  just  sufficient  to 
keep  ahead  of  the  wagons  as  they  come  in. 
Wlierc  many  wagons  come  to  one  point  of 
disposal,  the  method  of  unloading  must  be 
carefully  considered  in  order  not  to  keep  the 
drivers  waiting. 

(7)  Wagons  are  drawn  by  one,  two,  or 
three  horses,  or  are  propelled  by  a  motor. 
Where  it  is  possible  to  have  large  vi/agons, 
two  horses  are  generally  satisfactory.  In 
Paris  some  of  the  large  wagons  are  drawn 
by  three  horses  and  the  new  wagons  recently 
installed  in  New  York  are  drawn  by  three 
horses.  Tlie  use  of  one-horse  carts  does  not 
seem  advisable  except  in  special  districts. 

Recently  there  has  been  a  great  advance 
in  the  construction  of  motor-driven  vehicles. 
Manufacturers  are  urging  their  use  for  refuse 
collection.  In  several  cities  they  have  been 
given  trials,  .^n  electric  truck  is  used  in 
Hamburg.  Germany,  which  has  a  capacity 
of  about  5  cu.  yds.  and  cost  $4,000.  The  cost 
of  operation  was  given  as  follows : 

Tires     4.2  cts.  per  mile 

Power     :i..i  cts.  per  mile 

Miscellaneous     1.0  cts.  per  mild 

Total     -. 8."  cts.  per  mile 


the  fixed  charge  was  distributed  over  a  large 
tonnage  of  refuse  per  wagon.  It  would  seem 
advisable  for  long  hauls  to  give  the  motor 
truck  a  more  extended  trial.  The  saving  for 
short  hauls   is   questionable. 

Where  horses  are  used,  it  is  obviously  bet- 
ter that  they  should  be  capable  of  hauling 
a  maximum  load.  It  is  the  general  experi- 
ence that  better  kept  horses,  capable  of  car- 
rying heavier  loads,  are  found  in  cities  that 
have  their  own  stables.  Horses  rented  by 
the  day,  generally  from  individuals  of  small 
means,  are  likely  to  be  worked  on  the  least 
feed  possible.  Two  horses  weighing  1..500  to 
1.600  lbs.  can  work  in  refuse  collection  service 
with  a  load  of  about  9,000  lbs.  net. 

OPERATIKn    THE    WAGONS. 

Different  methods  of  operating  the  wagons 
are  found  in  different  cities.  The  so-called 
"Roller-System"  is  used  in  this  country  in 
Buffalo,  N.  Y.,  and  Springfield,  Mass.  Work- 
men go  down  each  side  of  the  street  about 
an  hour  ahead  of  the  wagons.  They  roll 
the  cans  out  to  the  curb.  In  some  districts 
these  men  have  small  trucks  with  which  they 
roll  the  cans  from  the  back  yard  to  the  curb. 
The  driver  empties  the  cans  into  the  wagon 
and  disinfects  them.  The  workmen  then  take 
the  empty  cans  from  the  curb  to  the  back 
yard.  This  method  makes  the  most  use  of 
the  more  expensive  part  of  the  equipment, 
the  horse  and  wagon  costing  more  than  the 
laborer.  Therefore,  the  system  is  good  where 
the  house  can   is   inaccessibly  placed. 

The  common  system  abroad  is  for  the 
householder  to  place  the  can  on  the  curb  for 
the  collector.  In  this  case,  one  or  two  work- 
men accompany  each  wagon,  one  of  them 
acting  as  driver,  while  the  other  empties  the 
can,  which  is  generally  small,  from  the  curb 


In  Milwaukee,  as  in  many  other  cities,  the 
collection  of  garbage  is  planned  by  districts. 
The  city  is  divided  into  small  districts,  so 
arranged  that  each  district,  when  visited  at 
intervals  of  from  six  to  eight  days,  yields 
one  load  of  garbage.  Each  collector  is  as- 
signed two  districts,  so  that  each  has  either 
a  long  and  a  short  haul,  or  two  medium 
length  hauls;  the  object  being  to  equalize  the 
work. 

It  was  found  in  Milwaukee,  covering  about 
25  square  miles,  with  a  population  of  385,00<t 
that  95  collectors  with  1.5  cu.  yd.  wagons 
operating  in  about  20il  districts,  were  neces- 
sary. This  system  has  the  advantage  of 
familiarizing  the  collector  with  certain  dis- 
tricts in  the  city,  and  complaints  can  be  lo- 
cated and  traced  directly  to  the  collector  at 
fault.  One  Superintendent  with  an  office  at 
the  city  incinerator,  has  charge  of  the  col- 
lection work,  the  weighmaster  serving  as  his 
assistant.  If  it  had  been  possible  to  secure 
workmen  of  sufficient  intelligence  to  co- 
operate with  the  householders  in  their  dis- 
tricts, this  system  would  have  been  satisfac- 
tory. As  it  was,  however,  the  wagons  re- 
quired by  the  city  only  carried  1.5  cu.  yds. 
of  garbage,  and  were  drawn  by  one  horse. 
This  enabled  workmen  of  small  means  and 
often  of  small  intelligence,  to  own  a  horse 
and  wagon  and  to  secure  the  city  work.  The 
whole  city  was  too  large  a  unit  for  one  Su- 
perintendent to  handle,  and  the  collectors,  as 
a  genera!  rule,  were  not  able  to  give  to  the 
service  anything  more  than  the  mechanical 
operation  of  their  equipment.  The  result  or. 
the  whole  was  unsatisfactory.  The  complaints 
averpged  from  5  to  50  a  dav,  being  more  in 
summer  than  in  winter.  The  city  adminis- 
tration  recognized  that  this  collection  system 
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was   not   entirely   satisfactory.     Its   plans   for 
improvement  were  along  two  lines. 

(1)  New  wagons  with  a  capacity  of  4  cu. 
yds.  were  purchased  and  installed  for  a  part 
of  the  city.  This  was  expected  to  reduce 
the  number  of  wagons  required  and  to  secure 


tendent.  In  Minneapolis,  ashes  and  rubbish 
are  collected  by  districts  co-extensive  with 
the  garbage  collection  districts.  It  is  evident 
that  it  is  better  to  separate  political  districts 
from  collection  districts,  and  the  results  in 
Minneapolis    bear    out    this    statement.      It    is 


Fig.    5 — Chicago    Garbage    Wagon. 


more  intelligence  on  the  part  of  the  collec- 
tors. 

(2)  The  Superintendent  was  to  have  two 
assistants,  who  should  devote  their  time  to 
securing  co-operation  between  the  collectors 
and  the  householders. 

In  Minneapolis,  is  found  a  system  of  gar- 
bage collection  which,  in  many  ways,  is  simi- 
lar to  that  which  would  have  resulted  in 
Milwaukee  had  the  suggested  improvements 
been  carried  out.  The  wagons  used  in 
Minneapolis  have  a  capacity  of  100  cu.  ft. 
This  has  resulted  in  securing  for  the  work  a 
higher  grade  of  collectors.  The  city  ordi- 
nance requires  that  all  garbage  shall  be 
drained  of  water  and  wrapped  in  paper  be- 
fore it  is  placed  in  the  can.  This  has  been 
very  successfully  enforced,  so  that  about  90 
per  cent  or  more  of  the  population  obey  the 
ordinance.      This   would    not   have   been    pos- 


rarely  the  case  that  political  districts  are  di- 
vided to  meet  the  requirements  of  collection 
districts. 

It  is  interesting  to  note  that,  in  Buffalo,  the 
garbage  collections  are  made  on  a  schedule 
so  that  the  collector  arrives  at  each  house 
within  a  few  minutes  of  a  fixed  time  on  a 
stated  day.  This  makes  it  possible  for  the 
housekeeper  to  know  when  the  collections  are 
going  to  be  made,  and  to  arrange  accord- 
ingly. It  also  enables  the  Superintendent  to 
follow  more  carefully  from  house  to  house, 
the  work  of  the  collector.  In  Bremen,  Ger- 
many, the  collector  gives  notice  of  his  ap- 
proach to  the  house  by  ringing  a  bell.  The 
housekeeper  is  then  supposed  to  set  the  can 
out  in  front  for  the  collector.  Where  no 
can  is  set  out  the  collector  assumes  that 
no  collection  is  wanted.  This  has  a  tendency 
to   automatically    regulate    the    required     fre- 


of  the  city  to  facilitate  the  collection  service. 
Wagons  having  an  average  capacity  of  1.6 
tons,  or  about  3.0  cu.  yds.,  are  used,  the  num- 
ber required  in  each  district  being  shown  in 
Table  I. 


TABLE    T._cOLLECTION 

DATA,    SEATTLE, 

Tons  per 
District.       day. 
1                   107 
i                    35 

3  33 

4  93 

5  29 

WASH. 

Wagons. 
24 
11 
10 
22 
7 

Men  for 
collection. 
40 
20 
17 
36 
12 

Men  at 
barns. 

4 

2 

3 
1 

Totals    296                   74                125 
Wagons  per  100,000  population— 31. 

12 

The  average  cost  of  collection  per  ton  is 
estimated  to  be  $2.40.  The  teams  are  stated 
to  travel  at  a  rate  of  2.75  miles  per  hour. 

The  city  of  Columbus,  Ohio,  also  has  a  very 
carefully  planned  system  of  collecting  gar- 
bage, ashes,  rubbish  and  manure.  The  city 
owns  Its  own  stable  and  equipment.  The 
average  number  of  teams  employed  in  garbage 
collection  from  January  to  July,  is  17;  from 
July  to  October,  22,  and  from  October  to 
January,  17.  The  city  is  laid  out  into  31  gar- 
bage districts.  These  are  divided  among  the 
collectors  on  the  "long  and  short  haul" 
method,  so  that  no  team  travels  more  than 
16  miles  per  day.  Each  team  collects  two 
loads  daily  except  that  those  collecting  from 
hotels  make  three.  The  loads  average  1.5 
tons.  The  cost  of  operation  for  the  garbage 
collection  service  was  $1.88  per  ton  for  the 
year  1911. 

For  the  collection  of  rubbish,  the  city  is 
divided  into  eight  districts,  each  being  in 
charge  of  a  foreman,  who  has  under  him 
about  four  teams,  four  drivers  and  one 
helper.     Thirty-two  teams  are  employed. 

It  is  worthy  of  special  comment  that  the 
city  collects  the  manure.  Any  person  desiring 
this  city  service  must  take  out  a  permit  which 
costs  $3  per  year  for  one  horse,  $5  for  two 
horses,  and  $1  per  horse  for  all  over  two. 
No  one  is  required  to  take  out  a  permit  but 
everyone  is  required  to  remove  the  manure 
once  in  every  ten  days.  If  they  fail,  the  city 
removes  it  at  a  cost  of  $2  per  load  to  the 
stable  owner.  Six  wagons  are  employed  haul- 
ing manure. 

The  cost  of  collecting  rubbish  in   1911   was 


Fig.     6 — Minneapolis     Wagon,    Showing     the    Garbage    Wrapped    in    Paper.        Fig.    7 — Minneapolis    Wagon    with    Canvas    Cover. 


sible  if  the  collectors  had  not  secured  the  co- 
operation of  the  householders  in  their  dis- 
tricts. The  districting  of  the  city  is  very 
much  the  same  as  it  is  in  Milwaukee.  There 
is,  however,  one  notable  exception.  In  Mil- 
waukee, ashes  and  rubbish  are  collected  in 
the  dififerent  wards   under   the  ward   superin- 


quency  of  collection.  Such  a  system  would 
not  be  possible  in  a  crowded,  busy  district. 
The  city  of  Seattle,  Washington,  has  a  very 
carefully  worked-out  system  for  collecting 
mixed  refuse.  Five  refuse  incinerators,  of 
which  two  are  in  operation,  and  one  under 
construction,   are   located    in   various   districts 


1)8  els.  per  cu.  yd.,  and  of  collecting  manure, 
after  deducting  receipts  from  permits  and  the 
sale  of  manure,  was  32  cts.  per  yd.  The 
manure  is  sold  for  50  cts.  per  ton  f.  o.  b. 
city  tracks. 

The  Ohio  State  Board  of  Health  has  made 
a  very  careful  investigation  of  refuse  collec- 
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tion   and   disposal   in   that  state.     The   follow- 
ing is  taken   from  this  report: 

EQUIPMENT    AND    METHODS    OF    COLLECTING    CITY 
REFUSE  IN  OHIO  CITIES. 

Garbage. — For  the  coflection  of  garbage,  par- 
ticularly in  the  large  cities  of  Ohio,  special 
equipment  suitable  for  the  purpose  is  provided. 
Two  general  types  of  wagons  are  used.  In 
Cleveland,  Columbus,  Cincinnati,  Dayton,  Steu- 
benville  and  Zanesville,  covered  steel  tank 
wagon  bodies  are  employed,  and  in  the  other 
cities  studied,  the  wagons  are  built  with  two 
platforms  upon  which  the  cans  from  the  house- 
holders are  placed  directly.  The  Cleveland  and 
Columbus  wagons  are  of  the  same  type,  and 
are  designed  for  dumping  their  contents  with- 
out removal  of  the  wagon  bodies.  At  Cincin- 
nati and  Dayton  the  wagon  bodies  are  removed 
from  the  running  gear  and  subsequently 
dumped  after  transportation  to  the  point  of 
disposal.  The  platform  wagons  used  in  con- 
nection with  the  so-called  can  system,  are 
somewhat  less  economical  than  the  tank 
wagons,  but  are  entirely  suited  for  small  cities 
where   the  quantities  of  garbage  are  not  great. 

In  the  smaller  cities  of  the  state  the  material 
is  transported  directly  in  the  collection  wagons 
to  the  disposal  plants,  but  in  the  larger  cities, 
where  the  question  of  length  of  haul  becomes 
of  great  importance,  there  have  been  estab- 
lished loading  stations,  where  the  garbage  may 
be  dumped  into  speciallj-  constructed  cars,  or 
left  in  the  wagon  bodies  which  are  placed  on 
flat  cars  and  thus  transported  to  the  point  of 
final  disposal.  This  method  is  practiced  in 
each  of  the  large  cities  in  Ohio. 

Rubbish-Ashes. — Although  separate  collection 
of  rubbish  and  ashes  is  practiced  in  certain 
localities,  it  was  found  that  in  each  of  the 
Ohio  cities,  in  which  this  work  is  carried  on, 
these  wastes  are  collected  and  disposed  of  to- 
gether. In  only  three  of  the  cities  of  the  state 
are  there  organized  collection  systems  for  thl.^ 
class  of  material,  and  in  each  of  the  others 
private  scavengers  are  depended  on.  Special 
types  of  wagons  are  used  at  Cincinnati  and  at 
Cleveland,  while  at  Dayton  a  modification  of 
the  slat-board  type  of  wagon  is  employed. 
Ix)cal  conditions  are  met  at  Cincinnati  by  the 
use  of  a  back  dump  wagon  manufactured  by 
the  city  street  cleaning  department,  and  at 
Cleveland  by  the  use  of  a  bottom  dump  wagon, 
of  standard  make.  The  type  of  wagon  is  not 
of  vast  importance,  but  it  seems  to  be  the 
consensus  of  opinion  that  for  best  economic 
results  the  wagon  should  have  a  capacity  of 
from  three  to  four  cubic  yards,  where  com- 
bined collection  of  ashes  and  rubbish   is  made. 

TIME  OF  COLLECTION. 

The  question  of  night  as  against  day  col- 
lection is  a  difficult  one  to  decide.  The  most 
general  practice  in  German  cities  is  to  make 
collection  at  night.  There  is,  however,  a 
sentiment  against  this  practice  on  account  of 
the  noise  of  collection  and  the  danger  of 
having  the  can  stolen  where  it  is  set  out  at 
night  for  the  collector.  In  Milwaukee,  dur- 
ing the  summer  of  1910,  there  was  such  an 
outcry  against  having  the  collection  wagons 
on  the  streets  during  the  davtime,  that  it  was 
necessary  to  make  the  collections  in  the  very 
early  morning,  from  2:00  a.  m.  to  8:00  a.  ni. 
This  worked  well  during  the  summer  months, 
when  it  became  light  early.  During  the  fall, 
it  became  more  and  more  difficult  for  the  col- 
lectors to  work  rapidly  in  finding  the  cans 
in  the  back  yards.  It  does  not  seem  ad- 
visable in  residential  districts  to  make  the 
collection  at  night.  In  downtown  districts, 
however,  it  is  found  difficult  to  make  collec- 
tions except  at  night,  because  of  the  crowded 
condition  in  the  streets.  Probably  for  such 
districts,  early  morning  hours  are  most  satis- 
factory. Except  with  mixed  refuse,  I  do  not 
know  of  any  case  where  ashes  and  rubbish 
are  collected  at  night.  The  Superintendent 
of  Collection  at  Essen.  German  v.  received 
considerable  complaint  from  the  dust  due  to 
loading  mixed  refuse  into  the  wagons  during 
the  day  and  was  contemolatinc  either  night 
collection,  or  a  new  type  of  covered  wagon 
on  this  account.  There  is  undoubtedly  dust 
nuisance  from  ashes  on  windy  days  passing 
through  the  streets  in  uncovered  wagons. 


Very  little  actual  data  relative  to  the  com- 
parative cost  of  separate  or  mixed  collection 
are  available,  .\side  from  the  cost  feature, 
it  may  be  said  that  mixed  collection  will  make 
it  difficult  for  flies  to  propagate  in  the  gar- 
bage, will  tend  to  lessen  the  dust  nuisance 
from  ashes,  and  will  partly  prevent  the  fly- 
ing away  of  loose  paper  from  the  rubbish. 
On  the  whole,  mixed  refuse  is  a  cleaner  ma- 
terial to  handle,  and  excepting  as  the  sep- 
arate collection  may  be  cheaper,  both  as  to 
collection  and  disposal,  the  mixed  refuse  col- 
lection is  best. 

One  of  the  things  shown  by  this  discus- 
sion is  the  extreme  variation  of  the  cost  and 
methods  of  refuse  collection.  There  are  sev- 
eral causes  for  this  difTerence.  Local  con- 
ditions, as  to  length  of  haul,  street  grades, 
and    the    co-operation     of     the     householders, 


NEERiNG  ."lnd  Coxtr.\cting,  Sept.  18,  1912.  The 
adoption  of  some  such  method  for  keeping 
records  would  lead  to  a  more  general  use 
throughout  the  country  of  those  methods  of 
refuse  collection  which  experience  has  shown 
capable   of   producing   the   best   results. 


Fig.  1 — View  Showing  Method  of  Handling 
78-in.  Reinforced  Concrete  Sewer  Pipe,  in 
4-ft,   Lengths,  at  Hamilton,  Ontario, 


have  an  important  effect,  and  also  the  effi- 
ciency of  the  department  handling  the  work. 
It  is  also  true  that  the  methods  of  keeping 
records  and  accounts  in  the  department  have 
an  important  effect. 

Where  only  scattering  loads  of  refuse  are 
weighed,  or  where  the  weights  are  computed 
from  wagon  loads,  without  actual  weighing, 
the  tendency  is  to  increase  the  tonnage  and 
to  reduce  the  unit  of  cost  of  collection.  There 
is  probably  no  branch  of  municipal  work  in 
which  accurate  data  are  of  more  value  than 
in  refuse  collection.  It  would  seem  advisable 
to  make  up  .the  records  accurately,  and  in 
some  standard  form  so  that  they  would  be  of 
value  for  comparative  purposes.  The  writer 
recently  presented  to  the  .'\merican  Public 
Health  Association  a  suggested  standard  form 
of  statistics  for  municipal  refuse.     See  Engi- 


Methods  and  Cost  of  Constructing  Re- 
inforced   Concrete    Sewers    in 
Hamilton,  Ontario,  Canada, 

Contributed    by   Andrew    F.    Macallum,    City 
Engineer,  Hamilton,  Ont. 

The  city  of  Hamilton,  through  annexing  a 
district  lying  directly  to  the  east  and  having 
about  half  the  acreage  of  the  city  itself,  found 
It  necessary  to  construct  throughout  this  area 
trunk  sewers.  .-X  trunk  sewer  of  6%  ft.  inside 
diameter  was  also  built  in  the  west  end  of 
the  city,  and  a  waterworks  conduit  between 
the  settling  basins  and  the  pumping  station 
at  Lake  Ontario  w^as  constructed.  These  three 
contracts  had  different  reinforced  pipe,  sup- 
plied by  the  Merriwether  Company  of  New 
York,  the  Michigan  Lock  Joint  Company  and 
a  company  at  Kemptville,  Ont.,  making  a  pipe 
which  was  not  lock-jointed,  respectively. 

In  the  eastern  part  of  the  city  the  construc- 
tion was  chiefly  through  shale  rock.  A  mono- 
lithic concrete  sewer  4  ft.  in  diameter  was 
constructed  until  the  weather  became  too  cold 
to  permit  the  concrete  to  set  within  a  reason- 
able time,  although  straw  and  manure  were 
placed  on  top  and  salamanders  were  placed 
inside  the  sewer.  The  Merriwether  people 
then  secured  the  contract  to  supply  a  rein- 
forced lock-jointed  pipe,  and  construction  was 
carried  on  througliout  the  winter,  although  the 
temperature  dropped  to  .5°  below  zero  for 
several  days  and  below  freezing  for  several 
weeks.  This  company  built  a  large  shed 
sheathed  and  roofed  with  1-in.  boards  and 
tarred  paper,  in  which  was  placed  the  concrete 
mixer  and  the  moulds  for  the  pipe.  Salaman- 
<lers  were  placed  inside  the  pipe  and,  when 
the  moulds  were  removed,  outside  also.  The 
result  was  not  satisfactory  as  the  pipe  dried 
out  unevenly.  In  several  instances  while  the 
pipe  was  being  rolled  along  cement  sidewalks 
to  be  placed  in  the  sewer  small  cracks  de- 
veloped running  in  every  direction,  showing 
that  the  cement  had  not  set.  Later  it  was 
found  that  between  two  and  three  hundred 
feet  of  pipe  so  treated  and  passing  inspection, 
had  cracked  longtitudinally  into  four  sections 
at  the  crown,  haunches  and  center  of  invert, 
under  the  weight  of  the  earth  filling.  Where 
the  cracks  had  opened  sufficiently  neat  cement 
was  inserted  and  a  recent  examination  showed 
that  no  further  widening  of  the  cracks  had 
occurred,  making  it  unnecessary  to  rebuild  this 
part  of  the  sewer. 

The  Salamander  method  of  drying  out  the 
pipe  was  abandoned  and  live  steam  was  in- 
troduced inside  the  steel  forms,  jute  packing 
lieing  placed  at  the  top  to  prevent,  as  much  as 
possible,  the  steam  escaping.  By  this  method 
better  results  were  obtained,  although  the  pipe 
had  not  the  hard  firm  surface  secured  by 
natural  setting  of  the  cement.  After  a  year's 
time  under  a  fill  of  14  ft.  of  shale  and  clay 
there  are  no  cracks  to  be  seen  in  the  interior 
of  the  pipe  treated  by  this  method.  Notwith- 
standing this  the  writer  is  of  the  opinion  that 
it  is  not  good  practice  as  there  are  too  many 
possibilities,  and  should  only  be  used  when  it 
is  impossible  to  hold  the  work  over  until  the 
following  spring.  Salamanders  were  used  in 
each  method  to  dry  out  the  grouting  at  the 
joints,  one  being  placed  at  each  joint  with 
satisfactory  results. 

The  cost  of  the  monolithic  4-ft.  circular 
sewer  per  foot  w-as,  including  forms.  $4.00, 
and  the  reinforced  pipe  $4.90  per  foot  in  place. 

The  question  of  cost,  however,  is  not  the 
only  question  for  consideration  in  some  parts 
of  the  city.  The  keeping  open  of  a  long 
trench  on  a  heavily  traveled  street  is  a  source 
of  danger  and  a  great  inconvenience  to  those 
living  along  the  street,  or  those  forced  to  use 
the  highw^ay. 

As  mentioned  above  a  trunk  sewer  flVz  ft. 
inside  diameter  was  built  in  very  broken 
ground  in  the  west  end  of  the  city.  This  sewer 
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was  carried  along  steep  clay  side  hills  across 
two  shallow  ravines  on  trestles,  through  tw-o 
ridges  and  past  the  round  house  and  main  line 
tracks  of  the  Toronto,  Hamilton  &  Buffalo 
Railway.  The  nature  of  the  ground  was  such 
that  the  usual  methods  of  placing  the  pipes  in 
the  trench  could  not  be  used.  This  sewer  was 
of  reinforced  concrete  made  by  the  Michigan 
Lock-Joint  Company  at  a  cost  of  $7.22  per  lin. 
ft.  Across  the  low  ground,  as  shown  in  Fig.  1, 
number  one  piles  were  driven  at  8  ft.  centers 
and  two  abreast,  upon  which  were  placed  sills 
and  stringers.  The  piling  in  place  cost  35  cts. 
per  ft.  On  these  trestles  the  pipe  was  placed 
by  means  of  a  derrick  and  locked  in  place. 
Through  the  ridges,  three  in  number,  one  of 
which  is  shown  in  the  accompanying  cut,  and 
in  the  trench  along  the  steep  side  hill  the  pipe 
was  rolled  and  placed  in  position  by  means  of 
a  block  and  tackle,  after  having  the  pipe  placed 
as  close  as  possible  in  the  trench  by  means  of 
the  derrick.  The  average  cost  of  laying  this 
pipe  was  $1.60  per  ft.,  taking  into  considera- 
tion the  whole  length  of  the  sewer  which  was 
2.500  ft-,  the  men  being  paid  at  the  rate  of  20 
cts.   per  hour. 

After  being  built  this  sewer  w'as  tested  and 
found  to  be  watertight  under  a  static  head  of 
6  ft.  The  writer  is  of  the  opinion,  however, 
that  the  reinforcing  in  most  of  this  sewer  was 
unnecessary  and  that  a  monolithic  sewer  could 
liave  been  built  for  much  less  money,  and 
would  have  answered  the  purpose  just  as  well. 
Or  account  of  the  weight  the  pipe  was  made 
in  4  ft.  lengths  instead  of  the  usual  5  ft.,  and 
even  then  weighed  about  8V2  tons  each.  This 
weight  combined  with  the  difficult  nature  of 
the  ground  made  it  rather  awkward  and  ex- 
pensive to  handle  the  pipe. 

The  waterworks  conduit  4  ft-  in  diameter 
was  made  by  the  Kemptville  Ontario  Com- 
pany. It  was  reinforced  but  not  lock  jointed. 
This  conduit  is  being  laid  under  a  fill  of  about 
14  ft.  and  is  practically  watertight,  as  ascer- 
tained by  test.  I  may  say  that  we  have  never 
had  any  trouble  with  concrete  sewers  here, 
although  we  have  several  miles,  in  every  case 
using  a  mixture  of  1:2:4. 


The  Causes  of  Breaks  in  Large  Water 
Mains    and    Available    Preventive 
Measures;  with  Special  Refer- 
ence to  the  Detroit  Water 
Works  System. 

.\  study  of  the  causes  of  breaks  in  large 
water  mains  in  Detroit.  Mich.,  and  of  the  pre- 
ventive measures  available  was  the  subject  of 
a  supplementary  report  on  the  condition  of  the 
waterworks  system  by  Gardner  S.  Williams, 
Consulting  itngineer,  of  Ann  Arbor,  Mich. 
Mr.  Williams  earlier  report  on  the  condition 
of  the  Detroit  water  system  postponed  an  in- 
quiry into  the  causes  of  recent  breaks  in  the 
large  mains  of  the  system  for  separate  consid- 
eration, although  the  following  statement  upon 
the  question  appears  therein: 

The  above  mains  have  a  combined  capacity 
iindei  normal  conditions  of  about  102,000.000 
sals.,  and  duiing  the  last  winter  were  delivering 
168,500,000  gals.,  or  65  per  cent  more  than 
their  normal  capacity.  The  shocks  due  to  clos- 
ing outlets  on  the  system  were  increased  more 
than  100  per  cent,  while  on  account  of  the  cold 
weather  the  capacity  of  the  iron  for  resist- 
ance was  appreciably  reduced.  Under  such 
conditions  the  frequency  of  fractures  is  not 
to  be  wondered  at,  and  so  long  as  the  system 
is  subject  to  these  extreme  demands  the  lia- 
bility of  frequent   breaks  will  continue. 

The  report  contains  a  table  which  records 
the  occurrence  of  breaks  in  large  mains  in 
chronological  order.  In  that  table  the  time  of 
breaks  is  also  recorded  under  the  headings  of 
mimth.  day  and  hour,  so  far  as  that  informa- 
tion is  now  available.  The  sizes  and  locations 
of  broken  mains  also  are  given.  The  tabular 
matter  given  in  the  report  is  here  summarized 
to  show  the  number  of  breaks,  the  year  and, 
where  known,  the  month  in  which  they  oc- 
curred, the  size  of  mains  broken,  and  the  total 
breaks  per  year,  in  Table  I,  from  18T7  to  l!ir2. 


TABLE  I. 

Size  of 
broken 
mains. 
Tear.         Jlonth.  Ins.  Total 

1877         0 

1S7S1        42  1 

1889  March     42 

September    42  2 

1890  October    30  1 

1S91         30  1 

1892         42  1 

1893  February     24= 

24  2 

1894         30 

30 

24  3 

1895         0 

1896         24'  1 

1897         24 

24  2 

1898  0 

1S99         .\pril     42 

April     30  2 

1900         February     24 

September    42 

November     30 

December    42  4 

19U1         June    24 

June    24 

December    42  3 

1902         0 

1903         0 

1904  February     42  1 

1905  March     42  1 

1906  December     42  1 

1907  February     42  1 

1908  February     30 

October     42 

November 24 

November     24  4 

1909  0 

1910  July     42 

August     42  2 

1911         0 

1912  .January    42 

February     42 

February     30 

February     24 

March     42 

March     42 

March     30'  8 

Total  to  July  22,  1912  41 

'No  breaks  occurred  between  1S7S  and  1889. 
-Caused  by  settlement  of  sewer  trench. 
■■■Caused  by  settlement  due  to  passing  trains. 
•Caused  by  closing  30-in.  gate  valve. 


INFERENCES    FROM    THE    RECORD. 

Early  Breaks. — Omitting  the  first  break  re- 
corded, that  in  1878,  which  may  have  been  due 
to  a  defective  pipe,  as  it  is  not  recorded  that 
any  tests  were  made  of  the  line  in  the  open 
ditch,  and  as  such  tests  were  unknown  on  the 
works  in  1893.  the  first  point  that  appears 
from  an  inspection  of  the  full  records  is  that 
so  long  as  the  engines  delivered  into  separate 
mains  there  were  no  breaks,  and  this  covers 
a  period  of  more  than  ten  years.  During  eight 
years  of  this  time  the  system  was  connected  to 
a  reservoir  which  probably  had  some  infiuence, 
and  the  pressures  were  only  about  two-thirds 
of  those  at  present.  Nevertheless,  the  fact 
that  the  next  break  occurring  was  due  to  two 
engines  discharging  simultaneously  into  one 
main,  is  particularly  instructive  as  to  possible 
causes.  We,  therefore,  set  down  as  a  first 
cause  of  fracture  the  shocks  due  to  the  simul- 
taneous discharge  of  two  or  more  engines  into 
the  same  main. 

Locality  of  Breaks. — The  next  point  that  ap- 
pears from  the  data,  is  the  significance  of  the 
localities  of  the  failures.  Of  the  37  located 
breaks  included  in  the  table.  23  of  them  mav 
be  grouped  into  eight  districts. 

Local  Causes. — The  breaks  in  the  pumpin,g 
station  grounds  have  probably  been  caused,  as 
was  the  first  one  there,  by  shocks  due  to  en- 
gines discharging  together  into  one  main,  and 
those  in  Districts  2  and  3  have  usually  been 
due  to  the  same  cause,  except  that  in  District 
2.  the  effect  of  such  shocks  has  been  aggra- 
vated by  the  instability  of  the  soil,  the  surface 
being  underlaid  by  a  bed  of  compressible  clay 
which  affords  a  poor  support  to  the  pipe.  It 
is  worthy  of  note,  however,  that  since  the  in- 
stallation of  the  air  chamber  on  Fisher  .A.ve.. 
no  breaks  have  occurred  in  this  region.  Three 
breaks  have  occurred  in  District  1  and  three 
in  District  2. 

District  No.  3.  wliere  two  breaks  occurred 
in  1912,  is  the  nearest  locality  to  the  puinps 
where  an  abrupt  change  of  direction  takes 
place  in  the  mains,  and  on  account  of  the  re- 
sistance there  offered  to  the  free  flow  of  the 
water  and  to  the  transmission  of  vibrations, 
would  be  looked  upon  as  a  critical  section. 


District  4,  where  four  breaks  have  occurred, 
embraces  a  large  area  of  filled  ground  which 
is  in  a  more  or  less  unstable  condition,  and  its 
settlement  may  very  probably  have  been  an  im- 
portant contributing,  if  not  the  only  cause  of 
the  first  break  recorded,  as  well  as  the  other 
since.  The  frequent  occurrence  of  leaks  in 
joints  in  this  region  indicates  a  gradual  shift- 
ing of  the  foundation. 

District  5,  where  four  breaks  have  occurred, 
covers  about  a  square  mile  of  territory  and  in- 
cludes the  mains  supplying  a  section  now  and 
always  distinguished  as  the  site  of  large  water 
consumers.  The  simultaneous  closing  of  the 
fixtures  of  several  of  the  large  users,  which  is 
entirely  possible  at  noon  and  in  the  later  after- 
noon, may  set  up  similar  shocks  to  those 
caused  by  the  simultaneous  discharge  of  en- 
gines, and  under  such  conditions  in  this  dis- 
trict W'Ould  be  particularly  liable  to  suffer. 

District  6,  where  tw^o  breaks  have  occurred, 
is  a  locality  where  there  -is  a  sharp  and  abrupt 
change  of  direction  of  the  water  flowing  in  the 
Congress  St.  main  and  this  intensifies  the  ef- 
fect of  shocks. 

District  7,  where  three .  breaks  have  oc- 
curred, is  a  line  made  up  of  one  of  the  oldest 
of  the  larger  mains  in  the  city,  it  having  been 
laid  in  1867.  E.xaminations  of  the  metal  show 
it  to  be  in  excellent  condition  and  further  than 
its  pro.ximity  to  structures'  using  hydraulic 
elevators,  there  seems  to  be  no  special  reason 
for  fractures. 

District  8,  where  two  breaks  have  occurred, 
is  at  the  angle  of  the  Buchanan  St.  main  and 
in  the  vicinity  of  some  large  consumers  of 
water.  The  closing  of  connections  on  Vine- 
wood  Ave.  and  connecting  mains  would  be  re- 
flected in  this  location,  and  undoubtedly  has 
played  a  considerable  if  not  a  controlling  part 
in  these  failures. 

CAUSES    AND   PREVENTION   OF  BREAKS. 

Causes. — The  causes  of  breaks,  in  general, 
are  shocks  set  up  by  the  rapid  change  of  ve- 
locity in  the  pipes.  These  shocks  may  proceed 
from  the  engines  when  speeding  up,  or  more 
often  when  two  or  more  deliver  water  at  the 
same  time ;  and  from  the  simultaneous  closing 
of  many  small  connections,  or  the  closing  of 
.gates  in  large  mains.  The  break  on  July  6, 
1912,  was  in  all  probability  due  to  the  closing 
of  the  30-in.  inain  on  Calumet  Ave.,  this  being 
a  continuation  of  the  42-in.  main  on  Cadillac  ' 
-\ve.,  which  failed  at  almost  the  exact  time 
that  the  shut-off  was  made. 

The  higher  the  velocity  of  the  water  in  the 
mains,  or  the  greater  the  quantity  being  deliv- 
ered, the  more  dangerous  are  the  effects  of  the 
shocks. 

In  cold  weather  the  resistance  to  strain,  and 
especially  to  shock  on  the  part  of  iron,  is  ap- 
preciably reduced,  which,  in  part,  accounts  for 
the  fact  that  in  the  foregoing  list  of  breaks, 
out  of  31  in  which  the  date  is  given.  16,  or 
over  50  per  cent.,  occurred  in  the  four  months 
of  freezing  temperatures. 

The  analyses  of  the  metal  from  recent 
breaks  show  the  phosphorous  content  to  be 
near  the  upper  allowable  limit  and  indicates 
weakness  against  shock. 

Prevention. — The  preventive  measures  to  be 
applied  are : 

(1.)  Provide  more  mains,  thereby  reducing 
the  necessity  of  forcing  such  large  quantities 
of  water  through  the  present  pipes,  and  of 
havin.g  several  engines  delivering  into  the 
same  main. 

(2.)  Separate,  so  far  as  possible,  the  laree 
mains  from  each  other  east  of  Chene  St. 

(3.)  Install  air  chambers  similar  to  that  on 
Fisher  .Ave.,  to  protect  Districts  3,  4  and  5. 

(4.)  In  layin.g  large  pipe  on  soft  ground, 
fill  the  bottom  of  the  trench  and  encase  the 
lowest  quadrant  of  the  pipe  with  concrete. 

(5.)  .Adopt  the  specification  for  chemical 
composition  of  cast-iron  pipe  recommended  to 
the  American  Foundrymen's  .Association,  by 
its  Committee  on  Chemical  Standards  for  Iron 
Castings,  at  its  annual  session  June  8.  1910, 
which  is  as  follows: 

Silicon     1.50  to  2.00  per  cent 

Sulphur     Less  than  0.10  per  cent 

Phosphorus     0.50  to  0.80  per  cent 

Manganese    0.60  to  0.80  per  cent 
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(0. )  The  existence  of  a  reservoir  connected 
to  the  distribution  by  mains  of  large  capacity 
would  also  reduce  the  likelihood  of  breaks, 
and  would  be  desirable  as  a  reserve  in  case  of 
accidents,  but  in  the  opinion  of  the  writer  the 
adoption  of  this  remedy  may  be  wisely  post- 
poned until  the  others  have  been  completed. 

The  most  important  remedy  is  more  mains. 


The  Conclusions  Reached  by  a  British 
Inquiry    Into    the    Value    of    the 
Main  Trap  in  House  Connec- 
tions of  Sewers. 

During  the  last  five  years  a  British  com- 
mittee has  been  studying  the  relative  advant- 
ages and  disadvantages  of  the  main  or  inter- 
cepting trap  commonly  placed  in  the  house 
connections  of  sewers.  The  committee  en- 
joyed the  co-operation  of  a  great  many  city 
officials  in  conducting*  the  investigation.  Many 
experts  were  consulted  and  gave  their  view's 
on  the  question.  A  great  many  valuable  and 
interesting  experiments  were  made,  and  over 
5,000  traps  in  service  were  examined.  The 
committee  submitted  its  report  late  in  August 
of  the  present  year.  The  summary  and  con- 
clusions of  the  committee,  with  a  selection  of 
the  more  important  passages  of  the  report,  is 
reported  in  The  Surveyor,  from  which  the 
following  matter  is  taken  : 

WS.^DV.\NT.\CES    .\ND    .^DV.\.^•T.^CES    OF   THE    M.\IN 
TR.\P. 

The  disadvantages  of  the  main  trap  are  four 
in  number,  as  follows :  1.  The  trap  forms 
an  obstacle  to  the  ventilation  of  sewers 
through  the  house  connection  and  soil  pipe, 
and  sewer  ventilation  is  thereby  rendered  dif- 
licult  and  expensive.  This  prevention  of 
sewer  ventilation  through  the  house  drainage 
system  is  considered  the  chief  advantage  of 
the  trap.  2.  The  use  of  the  trap  involves 
separate  ventilation  of  the  house  drains  and 
this  necessitates  the  provision  of  a  fresh  air 
inlet  to  the  drain.  Owing  to  the  erratic  be- 
havior of  air  currents  this  fresh  air  inlet  may 
become  the  outlet  for  foul  air,  thereby  caus- 
ing a  nuisance.  3.  The  inclusion  of  the  main 
trap  in  the  house  drainage  .system  increases 
the  cost  of  the  drainage  system,  not  alone  by 
the  cost  of  the  trap,  but  also  by  the  cost  of 
■  the  air  inlet,  and  in  other  ways.  4.  The  trap 
is  objected  to  because  it  forms  a  serious  im- 
pediment to  the  passage  of  sewage  from  the 
house  drainage  system  to  the  sewer.  This 
frequently  results  in  serious  blockage  of  the 
drain. 

.•\n  incidental  advantage  claimed  for  the 
trap  is  that  it  prevents  the  passage  of  rats 
from  the  sewer  into  the  house  drain.  Such 
an  advantage,  if  it  existed,  would  be  very 
great  in  connection  with  plague.  However, 
rats  have  been  observed  to  pass  through  the 
main  trap,  both  from  sewer  to  drain  and  from 
drain  to  sewer. 

SUMM.VRY    .XXD    CONCLUSIONS. 

The  summary  and  conclusions  of  the  com- 
mitte  follow.  The  disadvantages  involved 
by  the  use  of  the  intercepting  trap  are  sub- 
stantial and  of  serious  practical  importance, 
and  as  the  most  important  of  the  eflfects  of 
these  disadvantages  are  concealed  from  view. 
they  may  remain  in  existence  quite  unknown 
to  the  householder.  On  the  other  hand,  the 
construction  of  house  drainage  may  be  sim- 
plified by  the  omission  of  the  intercepting 
trap.  The  disadvantages  of  the  trap  may,  to 
some  extent,  be  obviated.  Thus,  the  objec- 
tionable features  of  the  fresh  air  inlet  may 
be  overcome,  apparently  without  detriment, 
by  omitting  this  contrivance  altogether.  The 
only  "ventilation"  wdiich  appears  to  be  re- 
quired on  a  house  drain,  apart  from  anti- 
syphonage  pipes,  is  that  which  should  be  pro- 
vided by  an  opening  at  the  top  of  each  soil 
pipe. 

LIABILITY    TO    BLOCKAGE. 

The  tendency  of  the  intercepting  trap  to  re- 
tain a  considerable  proportion  (averaging,  ac- 
cording to  our  e.xperiments,  from  42  to  79  per 
cent)  of  the  solid  matters  of  the  sewage  pass- 
ing through  it  at  any  given  time,  and  thus  to 
favor  blocking  of  the   trap   as  well  as  putre- 


faction of  the  sewage  before  it  reaches  the 
sewer,  may  be  diminished  to  a  great  extent 
by  using  a  trap  of  smaller  diameter  than  is 
customary  at  present.  The  liability  of  the 
trap  to  become  blocked  appears,  however,  to 
be  insuperable,  and  it  is  this  liability  which 
constitutes  its  most  serious  disadvantage.  The 
accumulation  of  sewage  in  the  drain  produced 
by  the  block,  and  from  which  many  undesir- 
able consequences  may  follow,  is  not  usually 
evident  with  ordinary  use  of  the  drain,  and 
therefore  may  long  remain  undiscovered.  This 
unsuspected  blocking  of  the  trap  and  accumu- 
lation of  sewage  appears  to  be  very  common, 
evidence  of  it  having  been  found  in  more 
than  23  per  cent  of  o.GOG  traps,  which  were 
specially  examined. 

Although  the  liability  to  blocking  is  inher- 
ent in  any  intercepting  trap,  its  evil  effects 
can  be  minimized  by  constructing  the  house 
drain,  or  at  least  the  lower  part  of  it,  of  iron 
pipes,  and  by  closing,  with  a  removable  cover, 
the  usual  open  channels  in  the  inspection 
chamber  which  is  provided  as  a  means  of  ac- 
cess to  the  trap.  The  object  of  these  meas- 
ures is  to  ensure  that  the  effects  of  a  block 
at  the  intercepting  trap  may  become  evident 
as  soon  as  possible,  and  may  admit  of  easy 
remedy  without  nuisance  arising,  and  also  to 
reduce  to  a  minimum  the  chance  of  leakage 
from  that  part  of  the  house  drain  which  must 
be  filled  with  sewage  before  a  block  at  the  in- 
tercepting trap  can  be  discovered  with  ordi- 
nary use  of  the  drain. 

BARRIER  TO   SEWER   AIR. 

On  the  other  hand,  it  seems  to  be  estab- 
lished that  the  trap  docs  serve  as  an  effectual 
barrier  to  the  entry  of  sewer  air  into  the  house 
drain,  which  is  the  fundamental  advantage 
claimed  for  it.  It  is  not  liable  to  be  forced 
and  rendered  useless,  as  has  been  supposed  to 
be  the  case,  by  pressure  of  air  from  the  sewer. 
This,  it  would  appear,  is  chiefly  because  sewers 
are  not  air-tight  under  practical  conditions, 
and  therefore  air  in  a  sewer  finds  easier  out- 
lets than  the  water  seal  of  the  trap.  The 
pressure  which  is  likely  to  force  the  inter- 
centing  trap  is  limited  to  that  which  arises  in 
the  sewer  connection  after  its  opening  into 
the  sewer  has  been  submerged,  that  is  to  say, 
after  the  aerial  continuity  of  sewer  and  sewer 
connection  has  been  destroyed.  Likewise,  the 
volume  of  air  which  can  be  forced  through 
the  trap  is  limited  to  that  contained  in  the 
sewer  connection. 

Kurtliermorc,  when  an  intercepting  trap  has 
been  forced  in  this  way,  the  water  seal  is  not 
destroyed.  When  the  pressure  is  relieved  the 
trap  will  remain  sealed,  though,  it  may  be,  to 
a  less  depth  than  formerly,  and  therefore  air 
is  not  likely  to  pass  continuously  through  a 
trap  once  it  has  been  forced. 

In  the  absence  of  the  intercepting  trap,  the 
traps  on  even  an  unventilated  house  drain  are, 
similarly,  not  liable  to  be  forced  by  pressure 
from  the  sewer,  and  they  are  not  liable  to  be 
forced  even  after  the  sewer  connection  has 
liecn  submerged,  provided  the  house  drain  is 
furnished  with  a   proper   ventilating  shaft. 

If,  owing  to  exceptional  circumstances,  such 
as  the  absence,  or  the  blocking,  of  the  venti- 
lating shaft  of  the  house  drain,  pressure  is 
exerted  against  the  traps  on  the  drain,  only 
one  trap  is  likely  to  be  forced— namely,  that 
which  has  the  weakest  water  seal.  .-Xir  from 
a  drain  is  not  likely,  therefore,  to  pass  info  a 
dwelling  through  a  trap,  unless  it  so  happens 
that  the  weakest  trap  of  all  the  traps  on  the 
drain  belongs  to  one  of  the  sanitary  fittings 
inside  the  house.  In  this  connection  it  needs 
to  be  borne  in  mind  again  that  the  water  seal 
of  an  efficient  trap  which  has  been  forced  is 
not  destroyed.  At  the  same  time  provision 
should  be  made,  as  indicated  in  our  report, 
against  the  tendency  of  ventilating  shafts  to 
become  blocked  by  rust. 

The  main  sources  from  which  air  from  the 
sewer  may  gain  entry  into  a  house,  in  the  ab- 
sence of  an  intercepting  trap,  are  defects  in 
the  drain  and  the  open  top  of  the  soil  pipe  or 
ventilating  shaft,  such  entry  being  in  either 
case  merely  passive,  or  actively  induced  by 
aspiration,  in  consequence  of  differences  of 
temperature.  The  entry  of  sewer  air  into  the 
dwelling  through  defects  in  the  drain  mav  be 


practically  excluded  if  the  house  drain  is  con- 
structed of  iron  pipes.  An  iron  drain  can  be 
made  absolutely  air-tight  without  serious  diffi- 
culty, and  usually  remains  air-tight,  contrary 
to  what  is  feasible  in  the  case  of  stoneware 
drains.  It  is  probable,  tlierefore,  that  the 
entry  of  sewer  or  drain  air  into  a  house  can 
be  limited  in  practice  to  what  may  come  from 
the  ventilating  shafts  outside. 

Assuming  that,  in  a  given  case,  air  from  a 
drain  or  from  a  ventilating  shaft  can  enter  a 
house,  the  essential  question  is  whether  there 
is  any  difference,  so  far  as  the  inhabitants  are 
concerned,  between  the  entry  of  sewer  air 
plus  drain  air  and  the  entry  of  drain  air  alone. 
For  if,  in  the  absence  of  an  intercepting  trap, 
sewer  air,  together  with  drain  air,  can  escape 
from  a  given  drain  or  a  ventilating  shaft  into 
a  dwelling,  it  is  equally  possible,  assuming  the 
presence  of  an  intercepting  trap,  that  drain 
air  alone  will  escape  into  the  dwelling. 

We  have  collected  and  carefully  considered 
the  chemical  evidence,  the  bacteriological  evi- 
dence, the  results  of  recent  and  e.xact  experi- 
ments on  animals,  as  well  as  the  general  and 
epidemiological  evidence,  in  their  bearing 
upon  the  existence  of  definite  risk  to  health 
as  a  consequence  of  the  access  of  sewer  air 
into  the  house  drain  in  the  absence  of  the  in- 
tercepting trap.  It  is  difficult  to  summarize 
this  evidence,  and  it  must  therefore  be  studied 
in  the  body  of  our  report.  Briefly,  however, 
it  may  be  said  that  the  chemical  evidence 
shows  that  the  most  frequent  characteristic  of 
sewer  air  is  the  presence  of  smell.  This  smell 
is  due  to  the  presence  of  certain  volatile  sub- 
stances given  off  from  sewage  in  such  minute 
quantities  as  to  be  harmless  in  themselves, 
apart  from  smell,  or,  possibly,  to  effluvia  from 
moulds  which  may  be  attached  to  the  walls  of 
sewers.  It  is  established  that  the  smell  of 
sewer  air  is  only  very  exceptionally  due  to 
sulphuretted  hydrogen,  contrary  to  what  has 
been  supposed,  and  that  this  dangerous  gas  is 
usually  not  present,  even  in  minute  traces,  in 
the  air  of  sewers. 

BACTERIAL   DANGERS. 

The  bacteriological  evidence  shows  that  mi- 
cro-organisms of  sewage  origin  are  very  rarely 
present  in  sewer  air.  On  the  other  hand,  they 
may  be  present  in  drain  air  in  large  numbers. 
This  difference  is  the  result  of  the  splashing 
of  sewage  which  occurs  in  drains,  and  whicli 
does  not  usually  occur  in  sewers.  The  effect 
of  any  given  splashing  in  a  drain  is  of  ex- 
tremely short  duration,  the  bacteria  subsidin.g 
with  great  rapi<lity,  but  air  currents,  produced 
by  ventilation,  may  meanwhile  have  conveyed 
these  bacteria  for  considerable  distances  along 
the  drain  or  into  ventilating  shafts  of  the 
drain.  On  the  other  hand,  owing  to  the  rarity 
of  bacteria  of  sewage  origin  in  sewer  air, 
which  has  been  repeatedly  established,  oppor- 
tunity very  rarely  occurs  for  their  convection 
by  air  currents,  from  sewer  to  house  drain, 
in  the  absence  of  the  intercepting  trap ;  in- 
deed, direct  experiments  show  that  the  pos- 
sibility of  such  convection  is  so  small  that  its 
practical  importance  in  relation  to  danger  to 
liealth  is  infinitesimal.  The  bacteriological  evi- 
dence undoubtedly  indicates  that  the  bacterial 
danger  of  sewer  air  is  incomparably  less  than 
the  bacterial  danger  of  drain  air,  and  that, 
therefore,  the  entry  of  sewer  air  into  a  house 
is  of  correspondingly  smaller  importance  bac- 
terially  than   the  entry  of  drain  air. 

The  foregoing  evidence  is  confirmed  by  ex- 
periments on  animals  which  show  that  while 
animals  may  be  adversely  affected  by  expo- 
sure to  the  concentrated  effects  of  putrefying 
excrementitious  substances,  they  are  affected, 
either  in  their  growth  and  nutrition  or  in 
their  susceptibility  to  disease,  by  exposure  to 
sewer  air. 

It  is  also  confirmed  by  the  general  and  epi- 
demiological evidence,  which  is  to  the  effect 
that  human  beings  deliberately  exposed  to  the 
effects  of  sewer  air  do  not  appear  to  be 
affected  in  health:  that  the  association  of  the 
incidence  of  certain  specific  diseases,  such  as 
enteric  fever  and  diphtheria,  with  drain  de- 
fects which  allow  of  the  entry  of  sewer  air  as 
well  as  of  drain  air  into  houses,  is  almost 
identically  the  same  as  the  association  of  simi- 
lar defects  with  the  absence  of  disease;   and 
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that  the  experience  of  districts  witlioiit  inter- 
cepting traps  does  not  show  that  their  absence 
has  been  harmful. 

The  necessity  of  the  intercepting  trap,  on 
bacteriological  or  epidemiological  grounds, 
has  not  therefore  been  established.  It  appears, 
in  fact,  that  the  characteristic  of  sewer  air 
which  is  of  practical  importance  is  its  smell, 
and  that,  therefore,  the  question  as  to  the  ne- 
cessity or  otherwise  of  the  intercepting  trap 
is  narrowed  down  to  the  issue  whether,  in  any 
given  case,  sewer  air  will  be  more  perceptible 
or  less  perceptible  to  the  sense  of  smell  with 
or  without  the  trap. 

Nevertheless,  the  question  is  one  of  serious 
public  health  importance.  Human  bein.gs  vary 
greatly  in  their  perception  of  smells,  and 
ofifensive  and  unpleasant  odors  affect  the 
comfort  and  physical  well-being,  and  proba- 
bly the  health,  of  the  individual.  It  is  ob- 
viously most  important  that  public  health  au- 
thorities should  make  every  effort  to  be  sure 
that  both  sewers  and  house  drains  are  so  de- 
signed and  constructed  that  the  opportunities 
of  their  contributing  smell  to  the  atmosphere 
shall  be  reduced  in  every  possible  way. 

EXCEPTI0N.1L   CIRCUMSTANCES. 

In  ordinary  cases  the  smell  of  sewer  air  is 
less  perceptible,  not  more  perceptible,  when 
the  intercepting  trap  is  omitted,  and  chiefly, 
it  would  appear,  because  in  the  absence  of  the 
trap  opportunity  is  aliforded  for  sewer  air  to 
escape  entirely  at  a  height  above  the  ground. 
But  there  are  e.xceptional  cases  where  the  in- 
tercepting trap  may  be  required,  in  order  to 
prevent  perceptible  smell  from  the  escape  of 
sewer  air  from  the  tops  of  ventilating  shafts 
of  house  drains.     Sewage  may  be  so  offensive 


that  the  escape  of  sewer  air,  even  at  a  height, 
is  a  perceptible  nuisance,  so  much  so  that  it 
may  be  necessary  to  close  as  many  sewer  ven- 
tilators as  possible,  whether  at  the  ground 
level  or  at  a  height :  house  drains  may  be  con- 
nected with  cesspools,  flat  or  storage  sewers, 
or  with  sewers  which  are  old  and  foul  with 
deposit :  houses  may  be  built  in  terraces,  one 
above  tlie  other,  so  that  the  ventilating  shafts 
of  the  house  drains  of  one  terrace  are  at  or 
about  the  level  of  the  ground  of  another  ter- 
race, and  so  forth. 

.^.s  circumstances  in  this  respect  will  vary 
in  different  localities,  the  question  whether,  in 
order  to  prevent  nuisance  from  smell  in  such 
exceptional  cases,  the  intercepting  trap  is  or 
is  not  required  in  any  locality,  or  part  of  a 
locality,  is  one  which  will  need  to  be  consid- 
ered and  determined  by  the  local  authority 
and  their  advisers  in  the  light  of  local  condi- 
tions. Where,  however,  the  trap  is  considered 
to  be  necessary  or  desirable,  the  measure  for 
providing  against  the  effects  of  blocking  of 
the  trap  should  not  be  neglected — namely,  the 
closure  of  the  open  channels  in  the  inspection 
chamber  giving  access  to  the  trap,  and  the  con- 
struction with  iron  pipes  of  the  main  portion 
of  the  house  drain,  unless  this  is  remote  from 
the  house. 

VENTIL.\TI0N    OF    SEWERS. 

The  importance  of  the  effect  which  the 
presence  of  the  intercepting  trap  has  on  the 
ventilation  of  sewers,  on  which  much  stress 
has  been  laid,  has  probably  been  exaggerated. 
The  free  ventilation  of  sewers  appears  to  be 
unnecessary  either  for  the  prevention  of  pres- 
sure of  sewer  air  on  traps  or  for  the  safety  of 
sewermen,  except  in  the  case  of  sewers  which 


are  large  enough  to  admit  them.  Even  in 
such  sewers,  however,  it  is  dangerous  to  rely 
on  ventilation  alone,  and  special  precautions 
should  always  be  taken.  Moreover,  it  is  ex- 
ceedingly difficult  to  insure  that  sewers  are 
freely  ventilated,  even  when  the  most  elabor- 
ate measures  for  this  purpose  are  adopted.  On 
the  other  hand,  the  prevention  of  nuisance 
from  smell  renders  it  necessary  that  any  open- 
ings which  may  be  deemed  to  be  requisite  for 
the  ventilation  of  sewers  should  not  be  at  the 
ground  level. 

The  relationship  between  the  splashing  of 
sewage  and  the  temporary  presence  of  sewage 
microbes  fti  drain  air,  and  the  wafting  of  such 
microbes  to  considerable  distances  by  currents 
of  air.  which  has  been  established  in  the 
course  of  our  inquiry,  appears  to  be  a  mat- 
ter of  practical  importance,  whether  the  inter- 
cepting trap  is  present  or  not.  The  bacterio- 
logical evidence  suggests  that  if  exposure  to 
drain  air  is  related,  as  many  suppose  it  is,  to 
attacks  of  sore  throat  or  other  septic  affec- 
tions, the  explanation  may  be  found  in  the  lia- 
Iiility  of  drain  air,  unlike  sewer  air,  to  carry 
in  suspension  large  numbers  of  microbes  of 
sewage  origin.  It  is  desirable,  therefore,  that 
the  possibility  of  splashing  should  be  taken 
into  account  in  the  construction  of  drains,  in 
order  that  it  may  be  reduced  to  a  minimum. 
It  is  likewise  important,  whether  the  inter- 
cepting trap  is  present  or  absent,  that  the  tops 
of  soil  pipes  and  of  the  ventilating  shafts  of 
house  drains  should  be  as  remote  as  possible 
from  windows,  not  only  with  a  view  of  avoid- 
ing smell,  but  also  of  minimizing  the  chance 
of  sewage  microbes,  which  may  be  present  in 
drain  air,  being  blown  into  the  house  through 
the  windows. 
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Units    of    Measurement    of    Irrigation 

Water  and  Methods  of  Measuring 

Water. 

Knowledge  of  methods  of  measuring  irri- 
gation water  and  of  the  apparatus  that  may  be 
employed  for  measuring  water  is  of  great  im- 
portance to  the  irrigator.  The  units  of  meas- 
urement employed  are  some  of  them  peculiar 
to  irrigation  and  their  relation  to  the  ordinary 
units  used  in  hydraulics  need  to  be  familiar. 
Particular  interest  lies,  however,  in  the 
measuring  devices  employed.  These  as  well  as 
units  of  water  measurement,  are  considered  by 
Prof.  B.  A.  Etcheverry,  University  of  Califor- 
nia, in  a  recent  report  on  Irrigation  in  British 
Columbia  and  we  summarize  his  discussion 
here. 

UNITS   OF   MEASUREMENT. 

The  units  of  measurement  can  be  divided 
into  two  classes :  first,  those  used  for  flowing 
water ;  second,  those  used  for  water  at  rest. 
The  units  commonly  used  for  flowing  water 
are  the  cubic  foot  per  second  and  miners'  inch, 
and  for  water  at  rest,  the  acre  foot  is  used. 

TJie  Cubic  Foot  Per  Second  or  Second  Foot. 
— The  cubic  foot  per  second  is  the  standard 
unit  of  measurement  of  flowing  water  in  Brit- 
ish Columbia.  It  may  be  defined  as  a  cubic 
foot  of  water  moving  at  the  rate  of  one  lineal 
foot  each  second.  For  instance,  a  flume  12 
ins.  wide,  carrying  a  depth  of  water  of  12  ins., 
and  placed  on  such  a  grade  as  to  give  a  ve- 
locity to  the  water  of  1  lin.  ft.  each  second  has 
a  carrying  capacity  of  1  cu.  ft.  per  second. 
In  any  case  the  cross  sectional  area  in  square 
feet  multiplied  by  the  velocity  in  feet  per  sec- 
ond will  give  the  discharge  in  cubic  feet  per 
second. 

The  British  Columbia  Miners'  Inch. — The 
legal  value  of  the  miners'  inch  in  the  Province 
of  British  Columbia  is  the  quantity  of  water 
that  will  pass  through  an  orifice  2  ins.  high 
by  Vz  in.  wide  made  in  a  2  in.  plank,  the  water 
to  have  a  constant  head  of  7  ins.  above  the 
upper  side  of  the  orifice,  and  every  additional 
inch  of  water  shall  mean  so  much  as  will  pass 
through  the  said  orifice  extended  horizontally 


%  in.  In  cubic  measurement  1  in.  of  water 
shall  mean  a  flow  of  water  equal  to  1.68  cu. 
ft.  per  minute.  This  is  equivalent  to  35.7 
miners'  inches  for  1  cu.  ft.  per  second. 

Acre  Foot. — This  unit  of  measurement  is 
the  best  unit  for  measurement  of  large  vol- 
umes of  water  at  rest  and  is  the  legal  unit  in 
British  Columbia  (Water  Act  1909).  It  may 
be  defined  as  the  quantity  of  water  which  will 
cover  one  acre  to  the  depth  of  1  ft.;  it  is 
equal  to  43,500  cu.  ft.  An  acre  inch  is  equiva- 
lent to  one-twelfth  of  an  acre  foot.  It  is 
equal  to  the  quantity  of  water  which  will  cov- 
er one  acre  1  in.  deep. 
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Fig.    1 — Trapezoidal    Weir    Box    for    Five    to 
Forty    Miners'    Inches. 

Relation  Between  Cubic  Foot  Per  Second, 
Miners'  Inch  and  Acre  Foot. — The  cubic  foot 
per  second  and  the  miners'  inch  indicate  only 
a  rate  of  flow  and  to  specify  any  fi.xed  quantity 
it  is  necessary  to  state  the  time  or  duration 
of  flow.  For  instance  a  flow  of  1  cu.  ft.  per 
second  will  give  in  one  21  hour  day  as  many 
cubic  feet  as  there  are  seconds  in  that  time  or 
86,400  cu.  ft.,  which  is  equal  to  nearly  2  acre 
feet  or  24  acre  ins.  In  other  words  a  flow  of  1 
cu.    ft.   per   second   in   one   hour   will   give   a 


quantity  of  water  sufficient  to  cover  one  acre 
to  a  depth  of  1  in. 

The  miners'  inch  as  defined  by  the  Water 
Clauses  Consolidation  Act,  1897,  is  equal  to 
about  1-36  cu.  ft.  per  second,  or  1  miners' 
inch  in  36  hours  which  will  give  as  much  as  1 
cu.  ft.  per  second  in  a  period  of  one  hour, 
which  quantity  is  about  1  acre  inch.  As  a 
unit  of  measurement  the  miners'  inch  is  con- 
demned by  many  engineers.  Wliile  there  are 
some  objections  there  are  also  many  advant- 
ages in  its  use.  The  objections  usually  raised 
are: 

First. — That  its  value  in  British  Columbia 
and  in  the  different  western  states  of  the 
United  States  is  not  uniform. 

Second. — That  the  unit  is  associated  with  a 
measuring  device  and  unless  the  factors  con- 
trolling the  method  of  measurement  are  cor- 
rectly prescribed  by  law  and  followed  in  mak- 
ing the  measurement,  it  is  liable  to  give  inac- 
curate results.  The  Consolidation  Act  of  1897 
requires  that  it  be  measured  through  a  board  2 
ins.  thick.  This,  as  explained  farther,  is  ob- 
jectionable and  greater  accuracy  would  be  ob- 
tained by  using  a  thin  board  not  over  1  in. 
thick. 

Third.— The  term  has  often  been  confused 
with  the  cross  sectional  area  in  square  inches 
of  a  flume  or  pipe.  For  instance  if  a  flume  is 
10  ins.  wide  and  6  ins.  deep;  it  is  sometimes 
wrongly  stated  by  some  irri.gators  that  there 
are  60  miners'  inches,  the  irrigator  not  think- 
ing that  the  flow  is  also  dependent  on  the  ve- 
locity of  the  water  which  varies  with  the  grade 
of   the   flume. 

The  main  advantage  of  this  unit  of  flow  is 
that  for  small  flows  the  irrigator  has  a  better 
understanding  of  its  volume  when  stated  in 
miners'  inches.  However,  as  a  method  of 
measurement,  it  has  some  advantages  as  ex- 
plained   farther. 

To  convert  measurement  from  one  unit  into 
another  the   following  equivalents  are  useful: 

1  cu.  ft.  per  second  is  equal  to  35.7  miners' 
inches. 

1  cu.  ft.  per  second  is  equal  to  6.25  Imp.  gal- 
lons per  second,  or  7.5  U.  S.  gallons  per  sec- 
ond. 
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1  cii  ft.  per  second  will  give  in  one  min- 
ute, 37.5  Imp.  gallons,  or  4-50  U.  S.  gallons. 

l' cu  ft.  per  second  will  give  m  24  hours,  2 
acre  feet  (approximately),  or  1  acre  inch  in 
one   hour. 

1  British  Columbia  miners    mch  will  give  in 


corded.  Knowing  the  volume  in  cubic  feel  and 
the  time  in  seconds,  the  rate  of  flow  in  cubic 
feet  per  second  mav  be  obtained  by  dividing 
the  first  by  the  other.  For  instance,  if  the  tank 
is  2  ft.  wide,  4  ft.  long,  and  2  ft.  deep,  it  holds 
8  cu    ft   of  water  and  if  it  takes  40  seconds  to 
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Fig.    2 — Turnout    and     Measuring     Weir. 


one  minute  1M..J  Imp.  gallons,  or  12  U.  S.  gal- 
lons. ,  .     ,  ■        I 

1  British  Columbia  miners'  inch  running  lor 
36  hours  will  give  1  acre  inch. 

METHODS    OF    IMEASUREMENTS. 

Measurements  of  water  may  be  obtained  by 
means  of:  (1)  Volumetric  measurements ;  K-) 
Weirs-  (3)  Miners'  inch  boards  or  boxes;  (4) 
Special  devices  such  as  Grant-Mitchell  meter, 
and  (5)  Measurements  of  velocity  of  water 
and  cross  section  of  canal  or  flume. 

For  a  measuring  device  to  be  entirely  satis- 
factorv  it  should  meet  the  following  require- 
ments' (1)  It  should  not  only  measure  the 
water  at  any  one  time,  but  it  should  kceP  a 
continuous  record  of  all  water  delivered;  (-) 
In  manv  cases  it  is  desirable  that  it  shouUl 
maintain  a  constant  flow  when  once  it  is  set 
for  full  capacity  or  fraction  of  full  capacity; 
(3)  It  should  be  able  to  handle  any  fraction 
of  its  full  capacitv;  C4)  It  should  not  require 
diflicult  computations  lo  obt.im  the  results  nl 
the  measurements;  (•'))  It  should  not  be  easily 
interfered  or  tampered  with;  (tl)  Where  t he 
available  grade  is  small  it  should  require  tlie 
least  possible  loss  of  head,  and  (<)  Hie  cost 
of  the  device  should  not  be  excessive,  i  here 
is  no  device  which  will  fulfill  all  these  require- 
ments. ,   T1    •    ■    1      r-     1  1   ■ 

On  the  irrigated  svstcms  of  British  Lolumliia 
the  heads  of'  water  delivered  to  the  irrigators 
are  usually  small,  in  many  cases  only  a  tew 
miners'  inches,  and  there  is  generally  suHicient 
fall  or  grade  to  permit  the  installation  of  anv 
type  of  measuring  device.  The  devices  which 
are  most  feasible  at  a  moderate  cost  for  de- 
livery of  water  to  the  irrigator  are  the  weir 
box  and  the  miners'  inch  box. 

To  measure  the  flow  of  streams  or  canals 
the  weir  board  may  be  used  when  there  is 
sufl^cient   fall   to  allow   its  installation;  other- 
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Fig.  3 — Typical  Weir  Box  for  Valve  Takeout 
from   Pressure   Pipe   Line. 

wise  measurements  of  tlie  cross  section  and 
of  the  velocity  by  means  of  floats  or  current 
meters  must  be  made. 

J'ohiiiictric  Measurements. — This  method  of 
measurement  can  only  be  used  for  very  small 
volumes  of  water.  It  consists  of  a  tank  of  a 
given  volume  in  which  the  irrigating  water  is 
delivered  ,and  the  time  to  fill  the  tank  is  re- 


fill the  box  the  rate  of  flow  is  8  cu.  ft.  in  40 
seconds  or  1-5  cu.  ft.  per  second  or  about  i 
miners'  inches. 

IVcirs.—The  weir  is  the  most  generally  used 
measuring  device  found  on  irrigation  systems, 
for  the  reason  that  it  is  simple  to  construct 
and  use  and  will  give  accurate  results  when 
properlv  installed.  The  weir  is  generally  lim- 
ited to' moderate  quantities  of  water  and  re- 
quires suflicient  fall  or  grade  for  its  installa- 
tion and  for  these  reasons  can  not  always  be 
us?d.  but  in  British  Columbia  the  quantities 
of  water  to  be  measured  are  usually  small  and 
in  most  cases  there  is  ample  fall.  These 
conditions  are  very  favorable  for  the  installa- 
tion of  a  weir. 

The  term  weir  is  applied  to  any  dam  or  bar- 
rier across  the  stream  over  which  the  water 
flows.  The  weirs  used  in  irrigation  consist  of 
a  board  or  barrier  into  which  a  notch  is 
formed  through  which  the  water  flows.  The 
volume  of  water  passing  through  the  notch  is 
obtained  hv  knowing  the  length  of  the  notch 
and  measuring  the  depth  of  water  passing  over 
it.  The  form  of  notch  is  generally  either 
trapezoidal  or  rectangular  and  in  some  cases  a 
triangular  or  V-shaped  notch  is  used. 

The  trapezoidal  weir  is  known  as  the  Cippo- 
letti  weir  and  is  more  common  than  the  other 
forms.  It  consists  of  a  horizontal  crest  and 
the  two  sides,  each  sloping  outward  1  in.  for 
everv  4  ins.  rise.  The  rectangular  weir  has 
vertical  sides.  The  first  form  has  the  ad- 
vantage that  the  flow  may  be  computed  by 
means  of  a  simpler  formula.  The  second  form 
is  a  little  easier  to  construct  and  is  more  ac- 
curate because  its  formula  has  been  derived 
from  a  larger  number  of  experiments.  In 
either  case  "the  flow  can  be  obtained  by  re- 
ferring to  the  tables  given  farther. 

The"  weir    may   consist    of    a    simple    board 
placed  across  the  ditch  or  of  a  board  set  in  a 
short  section  of  flume  or  box,  in  which  case 
it  is  called  a  weir  box.     The  wicr  board  may 
be  of  wood,  metal  or  concrete.     When  made 
of  wood  or   concrete  it  is  desirable  to  use  a 
metal    plate   to    form   the   edges   of    the   crest 
and  the  sides.  When  no  weir  box  or  flume  sec- 
tion is  used,  the  weir  board  is  placed  directly 
across  the  canal,  and   sufficiently  braced  with 
posts.     .A  weir  box  or  flume  box  is  generally 
used.     The  box  is  a  short  flume  section  whose 
length  is  not  less  than  8  to  12  ft.     The  width 
and   depth  must  be  at  least  sufficient  to  give 
the    required    dimensions    to    the    weir    board. 
The   weir   board    should   be   placed    at   a   dis- 
tance   from   the   upstream   end   equal   to   two- 
thirds  the  length  of  the  box,  the  lower  third 
forming   a   floor   for  the   falling   water.     The 
depth  measurement  should  be  made  at  least  4 
to  G  ft.  upstream  from  the  crest,  from  a  post 
or   scale  fixed  on  the  side  of  the  flume  with 
the  zero  point  level  with  the  weir  crest.     To 
obtain  accurate  results  the  following  rules  for 
the    dimensions    of    the    notch    should   be   ob- 
served : 


(1)  The  greatest  depth  of  water  which 
should  be  allowed  on  the  crest  of  the  weir 
should  not  be  more  than  one-third  the  length 
of  the  weir  and  the  least  depth  1  in.  The 
depth  is  usually  controlled  by  the  fall  avail- 
able. Where  the  fall  available  is  small,  a 
large  length  and  small  depth  are  necessary. 

(2)  The  distance  from  the  crest  of  the  weir 
to  the  bottom  of  the  canal  or  floor  of  the  weir 
box  should  be  at  least  three  times  the  depth 
on  the  weir. 

(3)  The  distance  from  the-  edges  of  the 
weir  notch  to  the  sides  of  the  canal  or  of  the 
weir  box  should  be  at  least  twice  the  depth 
on  the  weir. 

(4)The  upstream  side  of  both  the  crest  and 
the  edges  of  the  weir  notch  should  be  brought 
to  a  knife  edge  or  to  a  sharp  corner:  the  bev- 
elling should  be  on  the  downstream  side.  With 
a  sharp  corner  and  a  thickness  of  crest  not 
greater  than  one-half  the  minimum  depth  of 
water  the  discharge  will  be  the  same  as  for  a 
knife  edge. 

In  placing  the  weir  in  position  tlie  following 
directions  must  be  followed  : 

(1)  The  weir  wdieu  used  on  a  ditch  should 
be  placed  in  a  section  of  the  ditch  which  is 
straight  for  at  least  "lO  ft.  above  the  weir  and 
the  center  line  of  the  ditch  should  be  perpen- 
dicular to  the  weir  board  and  pass  through 
its  center.  The  cross  section  of  the  channel 
should  be  not  smaller  than  the  cross  section  of 
the  weir  box,  in  order  to  have  slow  velocity 
and  fairlv  calm  water  above  the  weir.  If  the 
weir  bo.xmust  be  placed  near  the  takeout  gate 
the  velocity  must  be  made  uniform  by  means 
of  baffles. 

(2)  The  weir  must  be  set  high  enough  to 
give  to  the  overflowing  sheet  a  free  fall  on 
the  downstream  side.  A  common  rule  is  to 
make  the  level  of  the  water  on  the  down- 
stream side  lower  than  the  crest  by  not  less 
than  one-half  the  depth  of  water  on  the  crest. 
To  obtain  the  free  fall  it  is  best  to  select  a 
section  of  the  ditch  which  has  considerable 
grade. 

(3)  In  letting  water  in  a  wcir  box  through 
a  pipe  it  shouhl  discharge  at  the  bottom  of  the 
box  and  the  depth  of  the  box  should  be  suffi- 
cient to  produce  a  calm  body  of  water  on  the 
upstream  side  of  the  weir.  In  some  cases  this 
requires  the  use  of  baffle  boards  to  break  up 
the  velocitv  of  the  approaching  water. 

(4)  The  crest  of  the  weir  should  be  level 
from  end  to  end. 

(5)  The  measurement  of  head  should  show 
the  true  elevation  of  the  water  surface  above 
the  weir  crest.  Directly  at  the  crest  and 
for  a  short  distance  above  it  the  water  sur- 
face curves  down.  This  requires  that  the 
water  be  measured  a  certain  distance  up- 
stream. ,,„         , 

Measurement  of  Discharge.— When  the  wcir 
has  been  installed  the  only  measurement  to 
take  is  the  depth  of  water  or  head  over  the 
crest  of  the  weir.  To  make  this  measurement 
it  is  necessarv  to  provide  a  reference  point 
level  with  the  weir  crest,  from  which  the  depth 
is  measured.  This  point  must  be  at  least  2  ft. 
upstream  from  the  weir  crest  for  a  small  weir, 
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Fig.  4 — Miners'   Inch   Measuring   Box. 

and  preferablv  4  to  0  ft.  For  a  weir  box  this 
reference  point  mav  be  a  nail  driven  part  way 
in  the  side  of  the  box  at  the  level  of  the  weir 
-rest,  or  a  bracket  or  support  formed  by  nail- 
ing a  strip  to  the  side  of  the  box.  For  a  sim- 
ple weir  board  a  stake  may  be  driven  into  the 
ditch.  The  depth  of  water  above  the  refer- 
ence point  can  be  obtained  sufficiently  close  for 
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ordinary  purposes  by  usin?  a  carpenters'  rule 
and  reading  the  depth  to  nearest  onc-eiglith  of 
an  inch. 

Knowing  the   length   of   tlie   weir  crest  and 
haying  obtained   the   deptli   of   water,  the   dis- 
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5 — Typical     Miners'    Inch    Box    for    Takeout 

from   Gravity    Pipe    Line    Under    No 

Pressure. 

charge  in  cubic  feet  per  second  or  miners'  inch- 
es may  be  obtained  bv  referring  to  Tables  I 
and  If. 

TABI^E    I.— DISCHARGE    FOR    A    ONE-FOOT 
CIPPOLLETTI   WEIR. 
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This  table  is  computed  for  a  1-ft.  Cippolletti 
or  trapezoidal  weir,  but  it  may  be  used  for 
long.?r  weirs  by  multiplying  the  quantities  given 
hy  the  Ifngth  of  the  weir  in  feet.  For  instance 
a  2-tt.  weir  will  give  twice  the  discharge  ob- 
tained for  a  1-ft.  weir.  An  IS-in.  weir  will  give 
IV2  times  the  values  given  in  the  table.  For 
accuracy  a  I-ft.  weir  should  not  be  used  for 
depths  greater  than  about  4  ins.  For  larger 
dischages  it  is  preferable  to  use  a  longer  weir 
crest. 


Weir^  Box. — Figure  1  is  a  drawing  of  a 
trapezoidal  weir  box.  The  weir  crest  is  12  ins. 
long,  the  depth  of  the  notch  is  7  ins.  It  is 
designed  for  a  capacity  of  5  to  40  British  Co- 
lumbia miners'  inches.  It  can  be  used  for  as 
little  as  .3  miners'  inches.  For  40  miners'  inch- 
es it  re(|uires  a  depth  of  water  on  the  crest  of 
•5%  ins.  which  is  a  little  large  for  that  width 
of  notch,  and  for  very  accurate  results  a  larger 
weir  would  be  preferable. 

Wings  and  cut  off  aprons  are  provided  on 
the  upstream  and  downstream  end  of  the  box 
to  prevent  the  water  from  washing  around  or 
under  the  box.  A  wooden  strip  is  nailed  on 
one  side  of  the  box  with  its  top  level  with  the 
weir  crest,  from  which  the  measurements  of 
depth  of  water  will  be  taken. 

Concrete  Weir  Box  and  Takeout  from  a 
Concrete    Flume. — This    box.    Fig.    2,    is    used 


on  some  of  the  irrigation  systems  of  southern 
California  for  takeouts  from  concrete  flumes. 
The  form  of  construction  is  equally  well  adapt- 
ed to  takeouts  from  wooden  flumes  or  con- 
crete lined  canals.  The  flow  is  regulated  by 
wooden  gates  wdiich  control  the  flow  in  tlie 
canal  and  in  the  weir  box.  To  form  a  still 
body  of  water  in  the  box  grooves  are  pro- 
vided for  the  insertion  of  bafile  boards.  The 
water  which  passes  over  the  weir  discharges 
into  the  private  flume  of  the  orchardist. 

Weir  Box  and  Takeout  from  Pipe  Line  Un- 
der Pressure. — Where  the  water  is  carried  in 
a  pipe  line  under  pressure  the  water  must  be 
delivered  through  a  valve  connected  to  the 
pipe.  A  good  type  of  measurinp  weir  bo.x 
will  consist  of  a  rectangular  box  placed  around 
the  valve,  with  the  measuring  board  placed  at 
the  top  of  one  side  of  the  box.  Figure  3 
shows  a  form  of  measuring  box  very  similar 
to  those  installed  on  the  cement  pipe  lines  of 
the  irrigation  system  of  the  Fruitlands  Irriga- 
tion S:  Power  Co.  near  Kamloops.  It  consists 
of  a  concrete  measuring  box  placed  around  a 
takeout  valve  cemented  to  the  pipe  line.  The 
valve  is  obtained  from  the  Kellar  &  Thompson 
Manufacturing  Co.  cf  Los  Angeles.  It  is 
cemented  over  a  hole  cut  in  the  cement  pipe 
and  regulates  the  flow  in  the  box.  The  box 
is  rectangular,  made  of  four  concrete  walls 
4  ins.  thick,  reinforced  with  strands  of  barb 
wire  6  ins.  apart.  A  notch  is  formed  in  one  of 
the  side  walls  and  a  rectangular  weir  plate 
made  of  galvanized  iron  strips  is  cemented  in. 
To  measure  the  depth  of  water  above  the  crest 
a  metal  bracket  is  cemented  in  the  wall  oppo- 
site the  weir  opening  and  at  the  same  level  as 
the  weir  crest.  The  water  which  passes  over 
the  crest  discharges  into  the  irrigator's  flume 


6 — Miners'      Inch      Box     and      Takeout    from 
Pressure    Pipe    at    Riverside,    Cal. 

or  ditch.  In  case  of  an  earthen  ditch  it  is 
necessary  to  prevent  erosion  or  washing  away 
of  the  soil  by  the  falling  water  by  providing  a 
receiving  box  or  basin  or  by  protecting  the 
soil  with  paving. 

Miners'  Iiicli  Board  or  Box. — The  miners' 
inch  as  a  unit  of  measurement  has  the  disad- 
vantages previously  stated  but  the  method  of 
measurement  associated  with  the  miners'  inch 
unit   has   many   advantages. 

(1)  The  irrigator  can  tell  at  a  glance  how 
nnich  water  is  being  delivered.  It  requires 
no  computation  or  reference  to  tables. 

(2)  It  is  well  adapted  to  measuring  small 
volumes  of  water  and  is  fairly  accurate  if 
properly  carried   out. 

(3)  The  flow  through  a  miners'  inch  board 
is  affected  much  less  by  a  change  in  water 
level  than  the  flow  over  weir.  A  10  per  cent 
rise  of  water  level  will  increase  the  flow  over 
a  weir  by  1-5  per  cent,  while  with  a  miners' 
inch  board  the  flow  is  increased  only  5  per 
cent. 

The  disadvantages  are : 

(ll  The  device  is  not  adaptable  to  large 
volumes  of  water  because  the  required  length 
of  the  orifice  may  be  too  great. 

(2)  Unless  tlie  conditions  necessary  for  ac- 
curate measurements  are  carried  out,  the  re- 
sults obtained  may  be  very  inaccurate. 

The  device  consists  of  a  board  or  thin  wall 
in  wdiich  is  made  a.i  orifice,  which  conforms 
with  the  conditions  necessary  to  give  the  vol- 
ume as  defined  by  law.  The  board  may  be  set 
directly  across  the  ditch  or  it  may  be  placed 
in  a  short  section  of  flume  or  in  a  box. 

The  controlling  conditions  to  give  measure- 
ments  in   British   Columliia   miners'   inches   arc 


TABLE     n.— DISCHARGE     FOR     RECTANGU- 
LAR  WEIRS   WITH   FULL  CONTRAC- 
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The  above  tible  is  for  rectangular  weirs  with 
chest  1  ft.,  2  ft.  and  3  ft.  long.  It  will  be  no- 
ticed that  for  this  type  of  weir  the  discharge  is 
not  exactly  in  proportion  to  the  length  of  the 
weir  crest,  especially  for  the  greater  depths  of 
water  on  the  crest.  The  form  of  construction 
of  the  weir  will  depend  on  the  conditions  where 
it  is  used.  It  may  be  used  on  a  ditch  or  a  flume 
in  which  case  it  is  placed  either  as  a  weir 
board  or  a  weir  box  across  the  canal  or  flume 
as  shown  in  the  accompanying  illustrations,  or 
it  may  be  used  to  measure  the  water  taken  out 
of  a  pipe,  in  which  case  it  is  placed  around  the 
takeout  valve  as  shown  in  Fig.  2. 


given  hi  theVVater  Clauses  Consolidation  Act 
of  1897.  Briefly  stated  the  miners'  inch  orifice 
rnust  be  2  ins.  high  and  the  head  on  the  upper 
side  of  the  orifice  must  be  7  ins.;  this  gives 
8  ins.  on  the  center  of  the  orifice.  The  ."Vet 
states  that  the  orifices  must  be  made  in  a  2 
in.  board.  This  thickness  is  liable  to  give  in- 
accurate results,  unless  the  four  edges  of  the 
orifice  are  bevelled  outwards  so  as  to  give 
sharp  corners.  To  obtain  accurate  .results  the 
jet  coining  through  the  orifice  must  touch 
cmly  the  upstream  edges  and  clear  the  down- 
stream edges  so  as  to  discharge  freely  into  the 
air.  With  a  board  1  in.  thick,  if  the  corners 
are  sharp,  it  is  not  necessary  to  bevel  the  edges 
for  the  water  jet  will  clear  the  outer  edges. 
It  is,  however,  preferable  to  either  bevel  the 
edges  or  use  thin  metal  plates.       The  orifice 


7 — IVIiners'     Inch     Box     with     Overflow     Wall 
for    Canals. 

nuLst  be  made  of  such  length  that  it  will  meas- 
ure the  maxinuim  amount  of  water  desired. 
For  instance  if  this  volume  of  water  is  100 
miners'  inches,  the  orifice  2  ins.  high  must  be 
50  ins.  long.  To  obtain  a  smaller  yolume  the 
orifice  must  be  adjustable  hy  means  of  a  slid- 
ing  gate. 
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To  measure  a  large  volume  of  water  the 
length  of  the  orifice  will  be  excessive.  To 
avoid  this  it  may  be  desirable  to  use  on  ori- 
fice 4  ins.  high  instead  of  2  ins.  This  will 
make  the  necessary  length  only  one-half  the 
length  required  for  the  2  in.  height  and  the 
accuracy  of  the  device  will  not  be  affected  to 
any  great  extent  provided  the  orifice  is  made 
in  a  thin  plate.  In  either  case  the  head  on 
the  center  of  the  orifice  must  be  8  ins. 

To  obtain  accurate  results  at  least  6  ins. 
must  be  allowed  on  the  upstream  side  of  the 
board  from  the  lower  edge  of  the  orifice  to 
the  bottom  of  the  ditch  or  floor  of  the  box 
into  which  the  board  is  placed,  and  at  least  2 
to  4  ins.  from  the  ends  of  the  orifice  to  the 
sides  of  the  ditch  or  box.  On  the  downstream 
side  the  jet  should  discharge  freely  into  the 
air. 

The  form  of  construction  of  the  nfiners'  inch 
measuring  device  will  depend  on  the  purpose 
for  which  it  is  used.  It  may  be  used  to  meas- 
ure the  flow  in  a  ditch  or  flume  in  which  case 
it  may  be  given  the  form  shown  in  Fig.  4  or 
it  may  be  used  to  measure  the  water  carried  by 
a  pipe  under  no  pressure  and  is  then  built  as 
shown  in  Fig.  5.  Where  the  pipe  is  under 
pressure  the  miners'  inch  box  can  be  built 
around  the  valve  in  the  same  manner  as  the 
weir  box  shown  in  Fig.  .'-!,  using  a  miners'  inch 
orifice  nlate  in  the  place  of  tlie  weir  plate. 

Miners'  Inch  Box  Placed  in  Canal  or  Ditch. 
— The  form  of  miners'  inch  box  to  use  for 
measurement  of  water  carried  by  a  flume  or 
ditch  is  shown  in  Fig.  4.  This  box  consists  of 
a  short  section  of  flume  with  the  miners'  inch 
board  placed  at  the  downstream  end.  The 
bo.x  may  be  made  as  the  weir  box  shown  in 
Fig.  1  and  connected  with  the  earth  ditch  by 
similar  wings  and  cut  off  apron.  The  miners' 
inch  orifice  is  2  ins.  high  and  its  length  adjust- 
able by  a  slide.  The  center  of  the  orifice  is  8 
ins.  from  the  top  of  the  board,  the  lower  edge 
of  the  orifice  is  6  ins.  above  the  floor.  The 
edges  of  the  orifice  arc  bevelled  on  the  down- 
stream side.  The  slide  consists  of  a  1x6  in. 
piece  which  passes  through  a  hole  of  the  same 
size  cut  through  the  side  of  the  box.  .\t  one 
end  of  this  piece  is  screwed  a  short  block 
which  fits  into  the  bevelled  orifice  and  which 
has  one  edge  bevelled  to  conform  with  the 
other  edges  of  the  orifice.  To  measure  the 
water  the  slide  is  pushed  in  or  pulled  out  until 
the  water  stands  level  with  the  top  of  the 
board ;  when  the  slide  is  pushed  in  too  far  the 
water  overflows  the  top  of  the  board;  when 
the  orifice  is  opened  too  wide,  the  water  level 
drons  below  the  top.  The  number  of  miners' 
inches  passing  through  is  equal  to  the  length 
of  the  orifice  multiplied  by  two.  To  facilitate 
the  measurements  the  orifice  may  be  graduated 
with  inch  and  quarter  inch  marks,  each  half 
inch   representing  a  flow  of  1   miners'  inch. 

Miners'  Inch  Box  and  Takeout  from  Pipe 
Line  Under  No  Pressure.— Where  a  pipe  line 
is  under  no  pressure  the  conditions  of  flow  are 
similar  to  those  in  an  open  ditch.  The  pipe 
line  is  placed  on  grade  and  to  take  out  water 
from  it  it  is  necessarv  to  form  a  takeout  box 


by  means  of  which  the  water  is  checked  and 
forced  to  rise  to  the  height  at  which  it  is  de- 
livered to  the  irrigator.  This  is  somewhat  sim- 
ilar to  the  check  gates  which  are  placed  across 
an  open  canal  where  it  is  necessary  to  raise 
the  water  level  to  make  a  delivery  into  the 
head  of  the  irrigator's  flume  or  ditch.  For  a 
pipe  line  the  takeout  and  measuring  device 
can  be  formed  in  one  structure  as  shown  in 
Fig.  5.  This  form  of  box  is  used  on  the  Fruit- 
lands  Irrigation  system  near  Kamloops  and 
is  similar  to  the  boxes  used  on  many  irriga- 
tion systems  of  southern  California.  The  box 
is  rectangular  and  is  divided  into  two  compart- 
ments by  an  overflow  wall  at  the  bottom  of 
which  there  is  an  opening  controlled  by  a 
slidegate.  In  one  of  the  side  walls  of  the 
upstream  compartment  a  miners'  inch  plate  is 
placed  with  the  center  of  the  orifice  8  ins. 
below  the  crest  of  the  overflow  wall.  The 
walls  are  all  reinforced  with  strands  of  barb 
wire.  The  water  enters  the  upstream  com- 
partment and  by  means  of  the  gate  in  the  over- 
flow wall  can  be  made  to  rise  level   with  the 
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Fig.   8 — Grant-Mitchell    Meter;    Capacity   100 
cu.  ft.  per   Minute. 

overflow  crest  and  the  ouantity  delivered  is 
regulated  by  adjusting  the  orifice.  The  pres- 
sure on  the  orifice  is  regulated  and  kept  more 
or  less  constant  by  the  overflow  wall.  The 
e-xcess  water  passes  over  the  overflow  wall 
and  also  through  the  regulating  gate  into  tlic 
downstream  compartment  and  from  there  into 
the  pipe.  By  proper  adjustment  of  the  gate 
the  water  level  may  be  kept  fairlv  constant. 
When  the  gate  is  entirely  closed  the  excess 
water  will  pass  over  the  overflow  and  increase 
the  pressure  on  the  orifice  and  the  accuracy 
of  the  measurement  will  depend  on  the  quanti- 
ty of  water  passing  over  and  the  length  of 
the  overflow  crest.  A  moderate  increase  in 
pressure  will  not  affect  the  accuracy  very 
greatly,  for  instance  a  1-in.  increase  in  pres- 
sure will  increase  the  volume  delivered  by  t") 
per  cent.  It  would  be  feasible  to  use  a  weir 
plate  in  place  of  the  miners'  inch  plate,  but 
with  a  weir  plate  the  ouantity  delivered  could 
not  be  adjusted  and  the  accuracy  would  be  af- 
fected to  a  much  greater  extent  by  an  increase 
in  depth  of  water  on  the  crest. 

Miners'  Inch  Box  and  Takeout  front  Pres- 
sure Pipe  Line. — To  deliver  water  from  a  pipe 
under  pressure  and  measure  it  by  miners'  inch- 


es the  same  form  of  construction  could  be 
used  as  for  a  weir  box  (Fig.  3),  using  a  min- 
ers' inch  plate  instead  of  the  weir  plate.  This 
form  of  miners'  inch  box  is  shown  in  Fie.  (> 
which  illustrates  a  box  used  in  southern  Cali- 
fornia. In  this  case  the  orifice  is  5  ins.  high 
and  is  regulated  by  two  slides.  The  pressure 
on  the  center  of  the  orifice  is  4  ins.,  which 
gives  a  depth  of  water  of  only  1%  ins.  from 
the  upper  edge  of  the  orifice  to  the  water  level. 
The  height  of  the  orifice  is  too  great  in  pro- 
portion to  the  pressure. 

Miners'  Inch  Box  zcith  OverHozv  Wall  for 
Canals  or  Flumes. — The  use  of  an  overflow  to 
regulate  the  head  on  the  opening  can  be  applied 
to  miners'  inch  boxes  installed  in  earth  ditches 
or  in  flumes  very  much  in  the  same  manner  as 
for  pipe  lines.  Fig.  7  illustrates  the  construc- 
tion of  the  device.  It  consists  of  a  section  of 
flume  divided  into  two  compartments  by  the 
parallel  overflow  crest  wall  in  between.  The 
compartment  which  forms  part  of  the  supply 
ditch  is  open  at  both  ends  and  the  flow  can  be 
checked  or  regulated  by  flashboards.  The 
other  compartment  forms  the  bo.x  from  whicli 
the  water  is  taken  out  through  the  orifice  in 
the  side  wall.  The  flow  into  the  box  is  regu- 
lated by  a  gate  and  the  excess  passes  over  the 
crest  of  the  overflow  wall  back  into  the  canal. 
The  crest  of  the  overflow  should  be  8  ins. 
above  the  center  of  the  opening  and  must  be  of 
sufficient  length  to  dispose  of  the  excess  with- 
out increasing  the  depth  of  water  to  a  great 
extent. 

.Special  Measuring  Dez'iees. — The  Grant 
Michell  meter  (Fig.  8),  is  known  as  the  Aus- 
tralian meter,  having  originated  in  that  coun- 
try. It  consists  of  a  four  bladed  fan  fastened 
to  the  lower  end  of  a  vertical  spindle  which 
transmits  the  revolution  of  the  fan  to  a  gear 
bo.x  at  the  upper  end.  This  mechanism  is  sus- 
pended from  a  cast  iron  bracket  over  a 
wrought  iron  orifice  plate  placed  below  the 
canal  bed  and  built  or  bolted  down  into  the 
downstream  part  of  a  box  divided  into  two 
parts  by  a  baffle  wall  open  at  the  bottom  and 
extending  above  the  water  surface.  The  water 
passes  down  through  the  opening  formed  by 
the  baffle  wall  and  the  box,  then  flows  upward 
through  the  orifice  and  imparts  a  rotary  motion 
to  the  fan.  The  gear  box  forms  the  recording 
device,  which  consists  of  a  series  of  dials 
giving  a  continuous  record  in  acre  inches  and 
fractions,  or  in  cubic  feet.  The  fan,  spindle 
and  gear  box  are  removable  and  nortable  and 
can  be  used  for  several  boxes.  The  discharge 
depends  on  the  size  of  the  orifice  plate  and  on 
the  difference  in  elevation  in  the  water  surface 
upstream  and  downstream.  The  size  of  the 
meters  is  generally  based  on  a  3  in.  loss  of 
head,  but  may  be  designed  for  less.  The  ori- 
fices range  from  0  to  40  ins.  in  diameter  and 
are  used  for  discharge  of  1  to  20  cu.  ft.  per 
second.  The  serious  objection  to  this  meter 
is  the  high  cost,  ranging  from  $60  for  the 
smaller  one  to  $2.jO  for  the  larger  one.  These 
prices  are  the  catalogue  prices  of  Geo.  Kent, 
Ltd.,   199-204   High   Holborn   St.,  London. 
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Cost    of    Constructing    a    Reinforced 
Concrete  Wharf  for  the  Panama 

R.  R. 

(Staff  Article.) 

The  general  construction  of  a  lumber  stor- 
age wharf  at  Balboa  for  the  Panama  R.  R.. 
was  described  in  our  issue  for  Jan.  17,  1912. 
Complete  costs  of  this  wharf  are  now  availa- 
ble through  a  publication  in  "Concrete-Cement 
Age"  of  data  furnished  through  the  courtesy 
of  Col.  Geo.  W.  Goethals,  chairman  Isthmian 
Canal  Commission,  by  Mr.  W.  J.  Spalding. 
These  data  have  been  rearranged  and  extend- 
ed and  some  description  of  the  structure  add- 
ed from  other  sources  in  the  following: 

The  wharf  as  shown  in  plan  by  Fig.  1  and 
Fig.  2  is  a  cross-section  between  piers,  show- 
ing the  cylinder  piers  and  braces  and  the  slab 


and  girder  platform.  This  work  was  done  in 
the  dry  by  enclosing  the  area  within  a  coffer- 
dam. The  ground  elevation  averaged  about  4") 
and  the  bed-rock    ranged   between    elevations 

—  50  and  — 65.  The  cylinders  were  all  sunk 
to  bed-rock ;  the  soil  passed  through  was  a 
surface  of    silt,    then    compact    sand  to,    sav. 

—  25,  then  heavy  clay  to  a  5  or  6-ft.  sand  and 
gravel  stratum  overlying  the  rock.  A  total  of 
55  cylinders  were  sunk,  as  follows : 

A  footing  section  formed  as  shown  by  Fig. 
3  was  set  to  position  in  a  shallow  pit  dug  by 
clam-shells.  The  steel  shoe  and  forms  ar- 
ranged as  in  Fig.  2  were  set  up  at  one  side 
and  partly  filled  with  concrete;  then  the  whole 
was  swung  into  the  pit  by  derrick  and  alined  ; 
finally  the  concreting  was  continued  until  the 
flared  wail  and  3  ft.  in  height  of  vertical 
wall  were  completed.     Excavation  by  hand  in- 


side the  shell  permitted  it  to  sink,  and  as  it 
sunk,  0  ft.  cvlindrical  shells  were  added  one 
after  another  to  the  top.  These  shells  were 
of  the  form  shown  by  Fig.  4,  being  simple 
cylinders  of  reinforced  concrete  with  one  spe- 
cial feature.  At  equal  spaces  around  the 
perimeter  the  shell  was  cored  lengthwise  for 
anchor  rods.  The  anchor  rods  were  12  ft.  long 
and  thus  passed  through  two  shells.  The  ends 
of  successive  12-ft.  rods  were  connected  by 
sleeve  nuts,  as  indicated  by  Fig.  4,  which 
shows  the  recesses  molded  in  the  shell  walls 
to  provide  for  the  nuts  being  placed.  The  6-ft. 
sections  were  molded  on  a  platform,  and  after 
hardening,  were  handled  by  derrick  as  needed 
in  building  up  the  cylinders.  A  mortor  filling 
closed  the  joints  between  sections.  After  sink- 
ing was  completed  the  cylinders  were  filled 
with  concrete. 
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The  platform  work  was  straightforward  re- 
inforced concrete  slab  and  girder  construction, 
using  wooden  forms. 

The  construct'on  separates  into  four  divi- 
sions: (1)  the  excavation  for  the  piers:  (2) 
the  pier  construction  proper;  (3)  the  super- 
structure construction,  and   (4)   the  iron  work 


amounted  to    6,341  cu.  yds.  of    concrete.    The 

cost  follows: 

Per 

Wood  Forms:  Total.       cu.  yd. 

Labor    $1,330     J  0.209-|- 

Materials    7S4         0.012-)- 

Charges  from  other  divisions.  5G         0.008 


Total     i  2,170     $  0.343 


706.6^- 


Fig.   1 — Plan  of  Reinforced  Concrete  Wharf  at   Balboa,   Panama. 


of  the  wharf.     The  costs  are  itemized  accord- 
ing to  these  divisions  as  follows: 

Excavation. — Excavation  for  the  piers  com- 
prised 7,197  cu.  yds.  of  hand  e.xcavation  and 
15,469  cu.  yds.  of  clam-shell  excavation,  or  a 
total  of  22,666  cu.  yds.    The  cost  was : 

Per 
cu.  yd. 


Steel  Forms: 

Labor   $  3, 

Materials    1, 

Charges  from  other  divisions. 


S79 
238 


$  0.612 
0.195 
0.013 


Total. 
Hand  E.xcavation,  7,197  cu.  yds.: 

Labor    $13,035 

Material    4,709 

Charges  from  other  divisions.        SOO 


Total     $18,544 

Clamshell  Excavation, 
15,469  cu.  vds.: 

Labor    $  4,080 

Materials    1,217 

Charges  from  other  divisions.        292 


$  1.811-i- 
0.654-)- 
0.111-)- 

$  2.576-)- 


$  0.2544- 
0.078-)- 
0.019-)- 


Total     $  5,589  $  0.361-)- 

Spoil  Disposal,  22,666  cu.  yds.: 

Labor    $10,476  $0,463  + 

Materials    1.541  0.067-)- 

Charges  from  other  divisions'        171  0.007-)- 


Total     $  5,203  %  0.820 

Concrete: 

Labor    $      864  $0,137-)- 

Materials    9.118  1.4374- 

Charges  from  other  divisions.      1,009  0.159-)- 

Total     $10,991  $  1.733 

Roclt: 

Labor $      841  $  0.132-)- 

Materials    5,900  0.9314- 

Charges  from  other  divisions.           29  0.004-)- 

Total     $6,770  $1,067 

Sand: 

Labor    $      90S  $0,144-)- 

Materials    1,432  0.304-)- 

Charges  from  other  divisions.          27  0.004-)- 


Total     $12,188 

Pumping,  22,666  cu.  yds.: 

Labor    $  5,453 

Materials    2,334 

Charges  from  other  divisions.         222 


Total     $  S,009 

Maintenance  of  Equipment, 
22,666  cu.  yds.: 

Labor    $5,862 

Materials    3,329 

Charges  from  other  divisions.        574 

Total     $  9,765 

Preliminary  Work, 
22,666  cu.  yds.: 

Labor    $  3,434 

Materials    4,775 

Charges  from  other  divisions.         162 


Total     $  8,371 

Division  Expenses, 
22.666  cu.  yds.: 
Labor    $  2,868 


-d'y^-. 


%  0.537  + 

$  0.241  + 
0.102  + 
0.009 

$  0.351 


$  0.256  + 
0.148  + 
0.026  + 

$  0.430 


$  0.151  + 
0.211  + 
0.007  + 

$  0,369  + 
$  0.127  + 


Total     %  2,867  $  0.452 

Mixing: 

Labor    $  6,849  $  1.081  + 

Materials    1,054  0.166  + 

Charges  from  other  divisions.  238  0.037-)- 


Total     

Placing: 

I.abor    $  5,771 

Materials    2,336 

Cliarges  from  other  divisions.         152 


$  8,141     $  1.284  + 


$  0.911  + 
0.373  + 
0.023  + 


Total     $  8,289     $  1.307 

Reinforcement: 

I>abor    $  7,996 

Materials    23,669 

Charges  from  other  divisions.         456 


$  1.261  + 
3.732  + 
0.072  + 

Total     $32,121  $5,065  + 

Division  Expenses: 

Labor    $  2,401  $  0.37S-J- 

Materials    55  O.OOS-i- 

Charges  from  other  divisions.         413  0.065-)- 


Total     $2,869     $0,452+ 

Large  Rock: 
Labor    $ 

Materials    


429 

8 


$  0.067  + 
0.001  + 


Fig.  2 — Cross-Section   of  Reinforced   Concrete    Wharf   at    Balboa,    Panama. 


Materials    

Charges  from  other  divisions' 


547 


0.003  + 
0.024  + 

$  0.154  + 
$  0.187  + 


Charges  from  other  divisions. 


0.001  + 


Total     $  3,487 

Plant  arbitrary   $  4,230 

Grand  total   $70,178     $  3.096  + 

Pier  Construction. — The  pier  construction 
comprised  the  molding  of  the  cylinder  shells 
and  the     placing  of     the  concrete     filling  and 


Total     $      441  $  0.069 

Maintenance  of  Equipment: 

Labor    $2,484  $0,392-1- 

Materials    1,321  0.208-f 

Charges  from  other  divisions.        169  0.026-1- 

Total     $  3,974  $  0.626  + 

Preliminary  and  General  Work: 

Labor    $  2,176  $  0.343+ 


Materials    2,109        0.332  + 

Charges  from  other  divisions.  68        0.011+ 


Total     $4,353     $0,686  + 

Plant  arbitrary  charges $  2,348     $  0.370+ 


Grand  total   $90,537     $14,278+ 

Superstructure. — The    slab  and    girder  plat- 


Inside  Bottom  form       '        -6>e'/j-0'      '-3^Si(i  C'lVedges 


Fig.    3 — Foot    Section    of     Reinforced     Con- 
crete  Cylinder   Pier. 

form  construction  cumprised  2,8,')3  cu.  yds.  of 
concrete  and  the  cost  was  as  follows : 


Wood  Forms:  Total. 

Labor     $  9,956 

Materials     7,193 

Charges  from  other  divisions.         448 


Per 
cu.  yd. 
$  4.231  + 
3.058  + 
0.190  + 

Total     $17,600     $  7.479  + 

$      117     $  0.050 


$  0.017+ 
2.0744- 
0.169  + 


Steel   forms 

Cement: 

Labor    $        42 

Materials    4,881 

Charges  from  other  divisions.        399 


Total     $5,322  $2,260  + 

Rock : 

Labor     $        10  $0,004  + 

Materials     1,679  0.713  + 


Total     $  1,689     $  0.7174- 


Fig. 


A — Shaft    Section    of    Reinforced 
Crete  Cylinder  Pier. 


Con- 


Sand     

Mixing: 

Labor     $  2,201 

Materials    1,045 

Charges  from  other  divisions.        169 


$  1,122     $  0.476  + 


$  0.935  + 
0.444  + 

0.072  + 


Total     $  3,415 

Placing: 

Labor     $  1,265 

Materials    530 

Charges  from  other  divisions.  25 


$  1.451  + 

$  0..i374- 
0.225  4- 
0.01T  + 


Total     $  1,820     $  0.: 
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Reinforcement : 

Labor     $  ."i.lilS  *  2.209  + 

Materials    1,271  0.540-f 

Chargea  from  other  divisions.  294  0.124  + 

Total     $  (l,Tfi4  $  2.8734- 

Division  Expenses: 

Labor     i  SSI  $  0.374-t- 

Materials    24  0.010  + 

Charges  from  ether  divisions.  243  0.103  + 

Total     S  1.14S  $0,487  + 

Maintenance  of  Equipments; 

Labor     $      673  i  0.286+ 

Materials    357  0.152  + 

Charges  from  other  divisions.          42  0.017+ 

Total     $1,072  $0,455  + 

Preliminarv  and  General  Work: 

I^bor    $      919  $0,391  + 

Materials    507  0.215  + 

Charges  from  other  divisions.           11  0.004  + 

Total     $  1,437     $  0.610+ 

Plant  arbitrary    charges $  1.05S     $  0.449  + 

Grand   total    $42,561     $18,087  + 

Iron  Work. — The  iron  work  of  the  wharf 
cost  for  placing  and  adjusting,  inchuhng  divi- 
sion expenses,  as  follows : 

Labor     $        82T 

Materials     l,20i 

Charges  from   other  divisions 108 

Total  $     2  134 

Grand  'total', '  all  work  ".'.'.'.'.'.'.'.'.'.'.'.'.'.'.  |20.^,"410 

The  cost  of  the  plant  for  the  wharf  work 
was  $.54.,501,  and  of  this  amount  2  per  cent  de- 
terioration per  month  was  charged  against  the 
work  distributed  over  the  various  operations. 
There  are  also  $-'),2fl0  credited  for  materials 
left  over  to  be  deducted  from  the  above  total 
cost.  This  leaves  an  actual  total  cost  for  the 
wharf  of  $200,114. 


Methods,    Materials    and    Cost   of    Re- 
building Traction   Lines   at 
Springfield,  Missouri. 

The  franchi.^M-  of  the  street  railway  com- 
pany of  Springlield,  Mo.,  stipulates  that  it 
shall  pave  the  space  between  the  rails  and 
for  2  ft.  outside  the  rails  when  the  city  paves 
the  various  streets  occupied  by  the  company. 
Last  year  more  than  three  miles  of  new  tracks 
were  paved  by  the  raihv.iys  and  the  city.  The 
work  for  the  railways  was  supervised  by  Mr. 
A.  C.  Polk,  whose  paper  describing  the  work 
in  Proceedings  .American  Society  of  Civil 
Engineers,  Vol.  XX.WllI,  p.  791.  is  here 
abstracted  : 

General-  Features. — The  general  features  of 
the  structure.  Fig.  1,  were,  a  T-in.,  7u-lb.  T-rail 
section,  1)2  ft.  long,  laid  on  steel  tics,  and.  di- 
rectly under  each  rad,  longitudinal  concrefe 
beams,  each  reinforced  with  two  %-in.  twisted 
steel  rods,  and  a  5-in.  concrete  mat  over  the 
beams  and  the  center  of  the  tracks  for  a 
paving   foundation. 

Joints. — Six  bolt  continuous  joints  were 
used,  and  the  following  method  of  making 
them  was  adhered  to  with  greatest  care,  as 
the  joint  is  generally  the  weak  part  of  the 
track   work : 

First,  those  parts  of  the  rail  with  which 
the  joint  came  in  contact  were  carefully 
cleaned  and  polished  with  files  and  emery 
cloth  until  all  scale,  rust,  and  particles  of 
dirt  were  removed  and  the  surface  was  bright. 
Tlien  those  parts  of  the  joints  wdiich  came 
in  contact  with  tlie  rail  received  the  same 
treatment.  All  contact  parts  were  then 
greased  and  the  joint  put  on.  The  tightening 
of  the  bolts  was  started  from  the  center, 
working  out  toward  the  ends,  pulling  up  a 
bolt  on  one  side  of  the  cenfer  and  then  the 
corresponding  bolt  on  the  other  side,  and 
when  the  bolts  were  all  apparently  tight  a 
heavy  sledge  was  held  against  the  bottom 
of  the  joint  on  one  side  and  the  other  tapped 
briskly  with  a  light  sledge  at  the  bottom  only, 
and  vice  versa. 

Then  the  tightening  process  was  repeated 
until  nothing  more  could  be  gotten  out  of 
the  bolts  by  one  man  with  a  wrench  having 
a    30-in.    handle. 

Surfacing  and  Preparing  for  Conrrcte. — 
The  track,  having  been  put  togetlier  as  de- 
scribed, was  supported  on  small  piers  of  old 
brick  placed  under  every  other  tie,  and  cen- 
tering   under    the    rail.      Tlie    final    surfacing 


was  done  with  oak  wedges  on  top  of  these 
piers,  and  both  the  piers  and  wedges  were 
concreted  in. 

Two  %-in.  twisted  steel  rods  were  placed 
in  the  bottom  of  the  trenches  about  G  ins. 
apart.  These  also  were  supported  at  inter- 
vals on  top  of  a  brick  which  held  them  about 
2%  ins.  off  the  ground.  Under  each  joint 
two  extra  4-ft.  lengtlis  of  these  .  steel  rods 
were  placed,  to  give  additional  strength  at 
this  point,  which  is  usually  considered  the 
weak  spot  of  track  construction.  This  is 
shown  on  Fig.   1. 

The  track  was  then  given  its  first  surfacing 
raise,  being  brought  approximately  to  grade. 
Afterward  a  second  finishing  surface  and  true 
grade  was  secured  by  driving  up  the  oak 
wedges. 

Concrete. — Concrete  was  next  started,  two 
types  of  mixers  being  used  on  this  particular 
work  at  different  times ;  one  was  mounted  on 
car  trucks  and  driven  with  a  10-h.p.  motor ; 
it  occupied  the  temporary  old  tracks  which 
had  been  previously  placed  at  one  side,  and 
was  supplied  by  a   regular  work   train  which 


and  all  the  bricks  were  thoroughly  rolled 
and    rammed. 

Before  grouting,  the  2  by  4-in.  piece  was 
removed  and  the  space  thus  left  was  filled 
with  concrete  to  a  plane  1  in.  below  the  top 
of  the  rail,  forming  the  flangeway  for  the 
wheels.  After  this  had  set,  the  whole  paN'e- 
ment  was  grouted  thoroughly  and  carefully. 
When  filled  up,  the  grout  remaining  over  the 
top  of  the  pavement  was  allowed  to  stand 
until  it  had  attained  a  set  and  was  fairly 
stiflf,  then  dry  sand  was  sprinkled  over  it  and 
the  whole  was  swept  thoroughly  with  wire 
brooms,  thus  removing  all  surplus  grout 
sticking  to  the  tops  of  the  bricks  and  present- 
ing a  very  neat,  clean  surface.  It  was  notice- 
able, too,  how  very  much  the  paving  con- 
tractor improved  in  the  character  of  his  work, 
when  this  specification  of  cleaning  off  the  top 
of  the  brickwork  was  strictly  enforced.  By 
this  method  all  irregularities  of  laying  and 
surfacing  are  strongly  brought  out,  and  easily 
seen   and   corrected. 

Cost. — The  cost  of  track  construction  of 
this  type  for  paved  streets,  including  the  pav- 
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I  '-a^  *  V) 1      A  unucr  Pavic 
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Fig.  1  —  Longitudinal  and  Transverse  Sections  of  Concrete  Steel  Tie  Track  Construction  for 

Lines    in    Springfield,    Mo. 


deli\-ercd  the  concrete  material  on  flat  cars. 
The  other  type  was  mounted  on  wide-tired 
wheels,  driven  with  a  lo-h.p..  .SOO-volt,  D.  C. 
motor,  and  was  equipped  with  a  charging 
bucket.  .Ml  materials  for  the  latter  were 
hauled  in  wagons  to  the  streets  and  dumped 
ahead  of  the  mixer  in  such  manner  that  they 
were  about  in  the  right  proportions.  These 
materials  were  cleaned  up  as  the  mixer  pro- 
gressed. 

Of  the  two  methods,  the  latter  was  found 
to  be  by  far  the  most  satisfactory,  as  there 
were  frequent  delays  in  the  delivery  of  ma- 
terials to  the  first  mixer  by  the  work  train, 
and  the  teinporary  track  was  blocked  for 
traffic  beyond  the  ])oint  where  concreting  was 
in  progress.  On  single  track  work,  passen- 
gers had  to  transfer  around  tlie  obstruction. 

In  the  second  method,  all  material  could 
be  delivered  on  the  .street  for  a  considerable 
distance  ahead  of  the  mi.xer,  and  there  was 
no  reason  for  the  mixer  to  be  idle  at  any 
time  on  this  account. 

Paving. — The  paving  was  of  first-class  pav- 
ing blocks,  laid  on  a  1-in.  sand  cushion,  and 
grouted.  The  method  of  laying  it  differed 
somewhat  from  the  usual  practice.  Along 
each  rail,  and  snug  up  against  it,  was  laid  a 
2  by  4-in.  piece  of  timber.  A  stretcher 
course  of  bricks  was  then  laid  against  it 
paralleling  the  rail,  the  tops  of  the  bricks 
being  only  %  in.  below  the  top  of  the  rail. 
The  headers  across  the  tracks  were  then  laid 


ing  between  and  for  2  ft.  outside  of  the  rails, 
using  the  70-lb.  high  T-rail,  under  the  condi- 
tions at  Springfield,  was  approximately  $5 
per  ft.  of  single  track.  This  cost  may  seem 
to  be  high,  but,  when  the  permanent  char- 
acter of  the  work  is  taken  into  consideration, 
and  the  cost  of  doing  street  work  under  other 
methods  is  analyzed  and  compared,  it  will  be 
found  to  be  very  reasonable.  It  possesses 
several  advantages  over  some  of  the  methods 
in  vogue.  It  takes  less  concrete  than  the  old 
method  of  rilling  under  and  around  wooden 
ties.  It  places  the  concrete  and  the  strength 
where  it  is  most  needed,  and,  when  properly 
put  in,  it  is  certainly  permanent,  and  the 
roadbed  will  easily  outwear  two  or  more  sets 
of  rails  under  heavy  traffic.  The  rail  can  be 
changed  without  disturbing  the  roadbed  in 
the  least,  if  proper  provisions  have  been 
made  in  the  steel  ties  originally. 

On  one  section  of  similar  track  construc- 
tion, known  to  the  author,  not  the  slightest 
sign  of  any  motion  could  be  detected  after 
.3  years'  operation,  and  it  is  reported  to  be  in 
as  good  condition  as  the  day  it  was  built. 

The  work  was  done  by  the  Springfield 
•Traction  Company,  owned  and  operated  by 
the  Federal  Light  and  Traction  Company,  of 
New  York,  and  was  esecuted  under  the  gen- 
eral direction  of  Mr.  W.  A.  Ilaller,  Chief 
Engineer,  the  author  being  in  immediate  and 
full  charge  of  all  construction  matters  at 
Springfield,   Mo. 


NEWS    SECTION 


Editorial  Comment — Personals — Society  Meetings — Trade  Notes — Catalog  Reviews- 
Contract  News,   Embracing  Bids  Asked,  Work  Projected,  Contracts  Let  and 
Contract  Prices  on  All  Classes  of  Civil  Engineering  Construction  Work. 


Editorial  Comment:  The  Doings  of  tlie  Week 
— Drying  Out  an  Automobile  Course — Road 

Maintenance — Rat    Traps    35 

Personals    36 

Industrial    36 


Catalogs     36  Irrigation,    Drainage.    Levees    and    Canals.  ...    47 

Railways,    Steam  and  Electric 37  Waterworks     49 

Roads.   Streets  and   Pavements 40  Sewerage   and   Garbage   Disposal 51 

Bridges,    Steel    and    Concrete 45  Buildings,    Docks,    Dredging.    Supplies,    etc...   53 


Xew  railroad  construc- 

The  Doings       """■    Judged    from    the 

r      ,  contracts  that  have  been 

01    tne  ]pj  jj^g  pggj  fg.^y  days,  has 

Week.  not  been   so  active  as  in 

previous  weeks.  There 
are  rumors  that  several 
large  contracts  have  been  placed,  but  these 
cannot  be  verified  at  the  present  time. 
Chief  of  these  is  the  report  that  the  Frisco 
has  awarded  the  contracts  for  the  extension 
of  its  Orange  &  Northwestern  R.  R.  from 
Newton.  Tex.  to  Paris,  Tex.,  about  250 
miles.  During  the  last  week  the  Public 
Service  Commission  of  the  First  District 
awarded  five  additional  contracts  for  con- 
struction work  in  the  dual  system  of  sub- 
ways in  New  York  City,  the  total  of  the 
contracts  amounting  to  $8,292,721.  Two  of 
the  contracts  are  on  the  Broadway  subway 
in. lower  Manhattan,  two  on  the  e.Ktension 
of  the  Fourth  Avenue  subway  in  Brooklyn, 
and  one  on  the  Southern  Boulevard  and 
Westchester  Avenue  branch  of  the  Lexing- 
ton .Avenue  line.  The  two  Broadway  con- 
tracts went  to  F.  L.  Cranford,  of  177  Tilon- 
tague  St.,  Brooklyn,  on  his  low  bid  of  $1,- 
222,269  for  Section  1,  and  $982,740  for  Sec- 
tion 1-A.  The  Degnon  Contracting  Co., 
of  60  Wall  St.,  New  York  City,  got  the 
two  sections  of  the  Fourth  Avenue  subway 
extension  in  Brooklyn  on  bids  of  $1,930,258 
for  Section  1,  and  $1,904,171  for  Section  2. 
The  section  in  The  Bronx  on  the  Southern 
Boulevard  line  went  to  John  F.  Stevens 
Construction  Co.  of  55  Wall  St..  New  York 
City,  for  52,253,281.  Amorig  the  railroad 
contracts  let  recently  are  the  following: 
Hahn  &  Son,  Fresno.  Cal.,  for  206,000  cu. 
yds.  of  grading  work  for  the  Big  Four  Elec- 
tric Ry.,  in  California;  Utah  Construction 
Co.,  Ogden,  Utah,  for  grading  23  miles  of 
line  for  the  Utah  Coal  R.  R.,  from  Ma- 
hiland,  Utah;  Henry  West,  Ogden,  Utah, 
for  grading  for  extension  of  Ogden  Rapid 
Transit  Co.,  through  Ogden  Canyon: 
Miles  Tighe  Contracting  Co.,  Easton,  Pa., 
for  laying  five  miles  of  third  track  and  five 
miles  of  fourth  track  between  South  Somer- 
ville  and  Flagtown  for  the  Lehigh  Valley; 
the  J.  A.  Kelly  Co.,  Philadelphia,  Pa.,  five 
miles  of  third  track  from  Three  Bridges, 
N.  J.,  to  Stanton,  and  10  miles  of  third  track 
r  from   P.  &  L.  Junction   to   Stafford,   N.  Y., 

for  the  Lehigh  Valley. 

In  the  road  and  street  line  the  principal 
event  of  the  past  few  days  has  been  the 
award  of  contracts  by  the  New  York  State 
Commission  of  Highways  under  the  bids  re- 
ceived Sept.  9  and  10.  The  commission 
awarded  74  of  the  85  contracts  bid  on,  the 
aggregate  of  the  awards  being  359.85  miles. 
The  award  of  these  contracts,  together  with 
the  contracts  underway  will  use  up  about  all 
of  the  $16,000,000  rem'aining  from  the  $50,- 
000,000  voted  some  time  ago  for  highway 
improvements.  In  the  way  of  street  pave- 
ments, one  of  the  largest  single  contracts  of 
the  year  has  just  been  awarded  by  the  city  of 
Corpus  Christi,  Tex.  This  work  calls  for 
the  paving  of  about  150  blocks,  149,000  sq. 
yds.  The  Texas  Bitulithic  Co.,  El  Paso, 
Tex.,  secured  the  contract  at  $2.33  per 
sq.  yd. 

A    number    of    fair-sized    levee    contracts 


have  been  awarded  in  the  State  of  Louisi- 
ana. One  of  the  larger  of  these  calls  for 
the  construction  of  the  Amos  Bayou  to 
Oppossum  Fork  levee  for  the  Tensas  Levee 
Board.  Lacy.  Bros,  secured  the  contract.  The 
work  calls  for  the  handling  of  440,000  cu. 
yds.  of  dirt.  The  city  of  Augusta,  Ga.,  is  mak- 
ing progress  with  its  plans  for  the  expen- 
diture of  about  $1,500,000  for  river  protec- 
tion work,  and  is  about  ready  to  take  bids 
on  the  first  contract.  The  city  of  Dayton, 
O.,  has  readvertised  its  Aliami  River  im- 
provement work  and  the  new  bids  will  be 
opened  on  Sept.  30.  This  contract  includes 
about  1,200,000  cu.  yds.  of  levee  work. 


A  new  idea   in  the  prep- 
Drvin?    Out    «"'^t'on    of    an    automobile 
^     °        ,.,    race    course    was    put    into 
an    Automobile  ^,5g     ^^^^     Milwaukee     last 
Course.  week.      According     to     the 

press  agent  dope  the  con- 
tinued hard  rains  had  left 
the  new  and  unsettled  roadway  of  the  S-mile 
course  in  bad  condition.  The  preliminaries  of 
the  automobile  races  were  to  be  held  the  next 
day,  and  the  race  officials  were  in  a  quandry 
as  to  how  to  get  the  track  in  condition  in  time. 
Finally  it  was  suggested  that  automobiles  be 
driven  around  the  course  and  a  general  invi- 
tation was  extended  to  all  Milwaukee.  An 
hour  later  200  machines  were  speeding  around 
the  course.  This  immber  increased  later  to 
500  and  before  sunset  a  third  part  of  Milwau- 
kee's several  thousand  automobiles  were  aid- 
ing in  the  work,  the  cars  including  machines 
of  every  description  from  an  electric  coupe  to 
a  10-in.  beer  truck.  In  this  way  the  track 
is  stated  to  have  been  dried  out  to  an  extent 
that  seemed  impossible  earlier  in  the  day. 


Road 


The  old  man-jug  of  wa- 
ter  patrol   method   of    road 
maintenance   is   still   in   use 
-.    .  in    certain     rural    parts    of 

Maintenance.  England  and  Scotland.  By 
this  plan  it  was  customary 
to  subdivide  the  highways 
into  sections  of  about  four  miles  each,  and 
place  same  under  the  charge  of  one  man  (gen- 
erally an  elderly  man)  whose  duty  it  was  to 
patrol  the  road,  remove  all  foreign  or  organic 
matter,  and  wherever  and  whenever  necessary 
make  repairs  at  the  very  inception  of  demand 
for  same,  the  theory  being  the  old  fashioned 
one  of  a  "stitch  in  time  saves  nine."  The 
equipment  used  by  this  man  has  always  been 
a  small  cart  drawn  usually  by  a  donkey,  the 
cart  containing  the  usual  tools  for  road  re- 
pairs, and,  in  addition,  two  large  jugs  of  wa- 
ter and  a  pail.  The  base  of  operations  for  the 
caretaker  is  invariably  a  small  and  attractive 
looking,  vine-covered  shed,  built  well  on  one 
side  of  the  highway.  Under  this  shed  is  kept, 
in  a  locked  portion,  the  car  and  tools,  and  un- 
der an  open  section  is  usually  a  pile  of  large 
stone.  In  dry  weather,  when  nothing  else  of 
importance  occurs  to  be  done,  the  caretaker 
accumulates  a  supply  of  ordinary  field  stone 
of  sufficient  toughness  to  use  for  surfacing 
or  building  roadways.  This  is  usually  in  Eng- 
land a  flint  rock,  tougher,  if  anything,  than 
our  trap  rock.  In  wet  weather  the  caretaker 
breaks  up  the  large  stone  to  sizes  which  will 
pass   as   a   minimum    through   a    1V4    in.    ring. 
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With  a  supply  of  this  cracked  material  on 
hand  he  is  in  shape  to  take  to  the  road  and 
make  such  repairs  as  may  be  necessary  at  dif- 
ferent points.  His  usual  method  is  to  drive 
down  the  road  with  his  little  cart  filled  with  a 
certain  amount  of  stone  and  the  tools  above 
mentioned.  When  he  gets  to  a  point  which 
to  the  eye  looks  low,  he  puts  some  water  from 
one  of  the  jugs  in  his  pail,  dashes  it  on  the 
road  at  the  apparent  low  spot,  and  if  the  wa- 
ter holds  and  does  not  run  off  then  he  knows 
that  a  repair  must  be  made.  He  then  starts 
in  and  ravels  up  the  road  sufficiently  to  incor- 
porate the  low  point  and  resets  and  retamps 
by  hand  the  macadam,  adding  a  sufficient 
amount  of  new  material  to  bring  the  grade  up 
to  a  perfect  surface.  This  is  all  done  by  hand, 
including  the  hammering,  which  takes  the 
place  of  a  roller.  When  he  gets  entirely 
through  he  again  tries  it  out  with  water,  and 
if  the  water  runs  off  his  job  is  complete,  and 
he  goes  on  to  the  next  place. 


Rat 


For   brilliancy   of   design, 
quantity     of      output      and 
uselessness      of      invention, 
rj,  American      inventors      lead 

iraps.  f),g    world.      Take    for    in- 

stance rat  traps.  Four 
weeks  ago  the  Assistant 
Surgeon  General  of  the  Public  Health  Service, 
in  an  unguarded  moment,  announced  that  he 
was  searching  for  a  new  kind  of  rat  trap  to 
be  adopted  as  the  official  trap  of  the  service 
in  its  war  against  bubonic  plague.  As  a  result 
he  now  has  75  models  for  rat  traps,  together 
with  about  50  drawings  and  suggestions  for 
traps.  One  of  the  inventions  is  a  box  trap 
lined  with  mirrors.  The  rat  is  supposed  to  be 
attracted  within  by  his  own  reflection  and  to 
wander  around  twirling  his  mustache  tmtil  he 
encounters  a  spring  which  releases  the  door 
and  shuts  him  in.  A  simpler  invention  is  the 
sneeze  trap.  This  consists  of  a  pasteboard 
tube  lined  with  cotton  batting.  Cayenne  pep- 
per and  snuff  is  sprinkled  over  the  cotton  and 
the  tube  placed  over  the  rat  hole.  The  in- 
ventor predicted  that  the  rat  would  poke  his 
head  out  of  the  hole,  take  a  sniff  and  then 
sneeze  himself  to  death.  Another  invention 
consisted  of  an  iron  pot  with  a  rock  placed 
in  the  middle.  The  pot  was  to  be  filled  with 
water  until  the  top  of  the  rock  looked  like 
an  island.  A  piece  of  cheese  was  then  to  be 
floated  on  the  water,  with  the  idea  that  the 
rat  would  jump  for  it,  fall  into  the  water, 
and  then  climb  out  to  the  island.  After  this 
he  would  yell  for  help  and  all  of  his  relatives 
would  rush  to  his  assistance,  jump  overboard, 
and  then  kill  each  other  fighting  for  a  foot- 
hold on  the  rock.  Still  another  inventor  sug- 
gests the  bran  pail  trap.  In  this  the  surface 
of  a  pail  of  water  was  covered  with  bran, 
and  board  covered  with  bran  was  placed  as 
a  runway  to  the  edge  of  the  pail.  The  inven- 
tor predicted  that  the  rat  would  eat  his  way 
to  the  edge  of  the  water  and  then  seeing  what 
he  thought  was  a  sea  of  bran,  would  plunge 
in  head  foremost,  thus  ending  his  romantic 
career.  The  simplest  suggestion  of  all,  and 
one  which  probably  came  from  the  keeper  of 
a  boarding  house  was  to  feed  the  rats  on  fried 
granulated  cork,  after  which  they  would  lose 
their  interest  in  mundane  affairs  and  would 
die  of  indigestion. 
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Mr.  A.  B.  Dunning,  Supervising  Engineer 
of  the  Lackawanna  County  road  paving, 
Scranton,  Pa.,  has  resigned. 

Mr.  D.  H.  Ray,  Chief  Engineer  of  the 
Bureau  of  Buildings  of  New  York  City,  has 
resigned  to  take  up  practice  as  a  consulting 
engineer. 

Mr.  W.  A.  Garrett  has  been  appointed 
vice  president  of  the  Chicago  Great  West- 
ern R.  R.  Co.,  in  charge  of  operation.  He 
will  assume  the  duties  of  general  manager, 
vice  Mr.  Hiram  J.  Slifer,  who  has  re- 
signed. 

Mr.  H,  T.  Carmichael,  who  has  been  for 
two  years  Superintendent  for  the  John  B. 
Carter  Company  on  the  Connellsville  Exten- 
sion of  the  W.  M.  R.  R.,  has  resigned  to  ac- 
cept a  position  as  Superintendent  for  Fergu- 
son &  Edmondson  Company  between  Hunt- 
ington and   Simpson. 

Mr.  Milo  Cleveland,  a  prominent  con- 
tractor of  Watertown,  N.  Y.,  died  Septem- 
ber 17,  at  Watertown,  N.  Y.  He  was  a 
member  of  tlie  firm  of  Hunter,  Murray  & 
Cleveland,  contractors,  which  firrri  has  ex- 
ecuted contracts  on  the  Welland  Canal  and 
other  points.  Mr.  Cleveland  was  61  years 
old. 

Mr.  H.  H.  Althouse,  Principal  Assistant 
Engineer  of  the  Erie  Lines  west,  has  been 
made  Chief  Engineer  with  headquarters  in 
I'x'ew  York.  His  appointment  follows  the 
readjustment  succeeding  the  resignation  of 
Mr.  W.  J.  Harahan,  former  vice-president 
of  the  road,  to  become  president  of  the  Sea- 
board Air  Line. 

Mr.  C.  S.  Dewis  of  the  Engineering  Depart- 
ment of  Calgary,  Alta.,  has  been  appointed 
Acting  City  Engineer  pending  the  appoint- 
ment of  a  successor  to  Mr.  Child  who  has  re- 
signed. The  commissioners  are  advertising 
for  applicants  of  the  position,  but  it  is  not 
likely  that  appointment  will  be  made  until 
the  beginning  of  November. 

Mr.  Calvin  W.  Hendrick,  chief  engineer 
of  the  Baltimore  Sewerage  Commission, 
has  returned  to  Baltimore  after  a  vacation. 
It  is  reported  that  he  is  to  be  appointed 
Consulting  Engineer  of  the  city.  This 
position  was  created  by  the  last  legisla- 
ture and  the  appointments  placed  in  the 
hands  of  the  Mayor.  The  act  permits  the 
appointee  to  hold,  at  the  time  of  his  ap- 
pointment and  to  continue  in,  another  pos- 
ition. His  duties  are  to  assist  in  work  car- 
ried on  by  other  municipal  engineering 
departments  and  to  act  as  an  arbitrator 
in  any  controversies  between  tlie  depart- 
ment heads. 

Mr.  W.  H.  Abbott,  formerly  of  the  en- 
gineering firm  of  Roberts  &  -Vbbott,  and 
Mr.  Cyrus  S.  Eaton  have  formed  a  com- 
pany to  operate  public  utility  companies. 
Their  headquarters  will  be  at  1000  Scho- 
field  Bldg.,  Cleveland.  Eighteen  western 
utility  companies  operating  gas,  electric, 
air,  steam  heat  and  refrigerating  business 
will  be  consolidated  and  operated  by  the 
new  firm.  With  the  new  Cleveland  organi- 
zation will  be  Mr.  George  H.  Harper,  who 
will  devote  his  attention  to  the  gas  engi- 
neering end  of  the  business.  He  was  for- 
merly with  the  United  Gas  Improvement 
Company  of  Philadelphia. 

Dean  W.  P.  M.  Goss  of  the  College  of 
Engineering  of  the  University  of  Illinois 
has  announced  the  following  appointments  of 
new  members  of  the  faculty  of  the  College 
of  Engineering :  H.  W.  Miller,  Assistant 
Dean  of  the  College  of  Engineering.  A.  B. 
McDaniel,  Assistant  Professor  of  Civil  En- 
gineering. C.  W.  Malcolm,  B.  S.,  Assistant 
Professor  of  Structural  Engineering.  J.  M. 
Snodgrass.  B.  S.,  Assistant  Professor  of 
Railway  Mechanical  Engineering.  F.  R.  Wat- 
son, B.  S.,  Ph.  D.,  Assistant  Professor  of 
Physics,  A.  F.  Comstock,  Instructor  in  Rail- 
way   Civil    Engineering.      H.     S.    Fames,     in- 


structor in  Mechanical  Engineering.  F.  C. 
Loring,  instructor  in  Electrical  Engineering. 
J.  M.  Kellogg,  instructor  in  Architectural  De- 
sign. A.  H.  Kimball,  Instructor  in  .Archi- 
tectural   Design. 

Mr.  Frank  M.  Kerr  was  re-appointed  by 
Governor  Hall  of  Louisiana  as  Chief  State 
Engineer.  Mr.  Marshal  P.  Robertson  of 
Baton  Rouge  was  appointed  State  Engi- 
nees,  vice  Mr.  Hugh  C.  Smith,  whose  term 
has  expired.  Mr.  Robertson  was  previous- 
ly a  member  of  the  State  Board  of  Engi- 
neers. Mr.  John  Klorer  has  also  been  ap- 
pointed as  .Assistant  State  Engineer  to  suc- 
ceed Mr.  Walter  B.   Hofifman. 

Civil  Service  Examinations. 

Engineer  Draftsman:  The  examination 
for  this  position  in  Supervising  Architect's 
office,  which  was  to  be  held  Sept.  11  and  12, 
has  been  postponed  to  Oct.  16  and  17.  The 
pay  of  the  position  is  $1,600  to  $2,000  a 
year.  U.  S.  Civil'  Service  Commission, 
Washington,    D.    C. 


INDUSTRIAL 


The  Rennselaer  Valve  Co.,  Troy.  .\.  Y., 
has  consolidated  its  St.  Louis  and  Chicago 
offices,  and  all  communications  should  be 
addressed  to  1108  Monadnock  Bldg.,  Chi- 
cago, 111.  Mr.  M.  H.  Collins,  manager  of 
Southern  branches  is  in  charge. 

The  Manistee  Iron  Works,  of  Manistee, 
IVfich.,  has  acquired  the  American  and  Can- 
adian right  for  the  manufacture  and  sale  of 
the  Rees  Roturbo  pumps,  a  type  of  centrif- 
ugal pump  developed  by  the  Rees  Roturbo 
Manufacturing  Co.,  of  Wolverhampton, 
England. 

The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  the 
contract  for  constructing  the  1.281  ft.  ore 
unloading  dock  of  reinforced  concrete  that 
it  designed  for  the  Wisconsin  Steel  Co., 
South  Chicago,  111.  The  Raymond  Com- 
pany also  has  been  awarded  the  contract 
for  placing  the  concrete  piles  for  the  foun- 
dations of  a  building  for  the  Revere  Rub- 
ber Company,  Providence,  R.  I.  The 
work  will  be  executed  by  Geo.  W.  Van 
Vrancken.  the  Raymond  Co.'s  Licensee  for 
New  England. 

The  H.  W.  Johns-Manville  Co.,  New 
York  City,  has  established  a  special  water- 
proofing department.  The  department  will 
be  in  charge  of  Mr.  W.  H.  Lawrence,  a  well 
known  waterproofing  engineer.  Among 
the  materials  manufactured  by  the  H.  W. 
Johns-Manville  Co.,  are  the  following:  J-M 
Mastic,  J-M  Mastic  Flux,  Hard:  J-M  Mastic 
Flux.  Soft:  J-M  Waterproofing  Cement, 
J-M  Liquid  Waterproofing  Cement,  J-M  As- 
bestos Waterproofing  Felt,  J-M  Asphalt 
Saturated  Felt.  J-M  Waterproof  Fabric, 
J-M  Concrete  Primer,  J-M  Plaster  Bond, 
J-M   Cut-Stone   Backing. 


CATALOGUES 


Manila  Rope. —  Paper.  6%x9y2  ins.,  48  pp. 
C.  W.  Hunt  Co.,  West  New  Brighton,  N.  Y. 

This  is  a  very  complete  illustrated  treat- 
ise by  C,  W,  Hunt  on  ropes  used  for  the 
transmission  of  power,  together  with  for- 
mulae, tables  and  data  useful  in  mill  engi- 
neering. 

Dobbins  Core  Drill. — Paper,  6x9  ins.,  4 
pp.  The  Manhattan  Drilling  Co.,  25  Broad- 
way, New  York  City. 

This  circular  contains  a  reprint  of  an  arti- 
cle describing  the  drilling  for  core  through 
700  feet  of  rock  in  lower  Manhattan  Island. 

Chain  Belt.— Paper,  6x9  ins.,  8  pp.  Chain 
Belt  Co.,  Milwaukee,  Wis. 

This  is  the  September  issue  of  this  book- 
let.    It   contains  a  number  of   illustrations 


and  interesting  descriptions  of  the  work  on 
the  W'oolworth  Hldg.,  New  York  City. 

Woodhouse  Chains. — Paper,  8x5%  ins.,  28 
pp.       Woodhouse    Chain   Works,   Trenton, 

N.  J. 

This  booklet  contains  illustrations  and 
descriptions,  tables  of  dimensions  and 
weights  of  all  kinds  of  chains. 

Alberger  Cooling  Towers  and  Hydraulic 
Apparatus. — Paper,  Cx9  ins.,  Alberger  Con- 
denser Co.,  140  Cedar  St.,  Is^ew  York  City. 

Catalog  No.  7,  32  pp.,  contains  complete 
illustrated  descriptions  of  Alberger  Cooling 
Towers.  Catalog  No.  8,  32  pp.,  deals  with 
High  Vacuum  Apparatus.  Catalog  No.  11, 
12  pp.,  with  Wainwright  Expansion  Joints. 
Catalog  No.  12.  12  pp.,  with  improved  cool- 
ing towers.  Catalog  No.  14,  44  pp.,  with 
Wainwright  Water  Heaters  and  Expansion 
Joints.  Catalog  D  deals  with  Centrifugal 
Pumps  and  Steam  Turbines,  and  another 
catalog  not  numbered,  with  Hydraulic  Mo- 
tor Driven   Elevator  Pumps. 

Hoisting  Engines  &  Derricks. — Cloth, 
9xl2'4  ins.,  236  pp.  Clyde  Iron  Works,  Du- 
luth  Minn. 

This  is  a  very  complete  catalog,  contain- 
ing illustrations,  descriptions  and  tables  of 
sizes,  dimensions,  weights,  etc.,  of  hoisting 
engines  and  derrick  and  all  auxiliary  equip- 
ment. The  catalog  also  covers  cable  ways, 
drag  line  machines,  dredges  and  logging 
machinery. 

Alternating  and  Direct  Current  Switch 
Board  Panels. — Paper,  8xl0>i  ins.,  44  pp. 
The  Gecnral  I'.lectric  Co.,  Schenectady, 
N.  Y. 

The  General  Electric  Company  has  de- 
signed and  standardized  switchboard  pan- 
els and  has  just  issued  two  bulletins,  one 
illustrating  and  describing  alternating  cur- 
rent switchboard  panels  for  three-phase, 
three-wire  circuits,  of  240,  480  and  600 
volts,  25  to  60  cycles,  and  the  other  describ- 
ing direct  current  switchboards,  double 
polarity,  125,  250  and  600  volts.  These  bul- 
letins are  numbered  4996  and  4995,  respec- 
tively. 

Nelson  Steel  Valves  &  Fittings. — Paper, 
5J4x7j4  ins.,  64  pp.  Nelson  Valve  Co., 
Chestnut   Hill,   Philadelphia,  Pa. 

This  catalog  replaces  the  Steel  Valve  and 
Fitting  Lists  of  the  company's  1909  cata- 
log. A  description  of  the  making  of  the 
valves  is  given,  in  addition  to  the  illustra- 
tions,  specifications,   tables,   etc. 

Brownhoist  Buckets  &  Tubs. — Paper, 
6x9  ins.,  56  pp.  The  Brown  Hoisting  Ma- 
chinery Co.,  Cleveland,  O. 

In  this  catalog  descriptions  and  illustra- 
tions of  Brownhoist  grab  buckets,  slag 
buckets,  drag  line  buckets,  shovel  buckets 
and  various  kinds  of  tubs  are  given  as 
designed  and  manufactured  by  this  com- 
pany. 

The  Harvester  World.— Paper,  7^x1054 
ins..  31  pp.  International  Harvester  Co., 
Harvester  Bldg.,  Chicago,  111. 

This  is  the  September  issue  of  the  Har- 
vester World,  containing  articles  of  inter- 
est to  users  of  International  Harvester 
products. 

Gasoline  Tractor  Tests.  —  Paper,  9'Ayi 
14  ins.,  2  pp.     The  Avery  Co..  Peoria,  111. 

This  circular  gives  some  facts  in  refer- 
ence to  the  results  of  the  Winnipeg  Motor 
test  for  gasoline  tractors.  Another  circular 
entitled  The  Boss  of  the  Avery  Company 
contains  interesting  information  regarding 
tractors  and  motor  trucks  manufactured  by 
the  company. 

Leschen's  Hercules. — Paper,  7f4xll  ins., 
12  pp.  A.  Leschen  &  Sons  Rope  Co.,  St. 
Louis,   Mo. 

The  September  issue  of  Leschen's  Her- 
cules contains  articles  on  wire  and  ma- 
nila  rope.  An  article  describing  the  making 
of  manila  rope  is  given. 


September  25,  1912. 
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Alabama. 

The  Birmingham  Railwa.v,  Light  &  Power 
Co.,  Birmingham,  Ala.,  has  been  granted  per- 
mission to  double-track  its  South  loth  St.  line 
from  lUth  to  loth  .\ves. 

The  Birmingham  Railway,  Light  &  Power 
Co.,  Birmingham,  Ala.,  has  made  surve.vs  for 
extending  its  Owenton  car  line  to  Tuxedo  to 
connect  with  the  line  from  Ensley  to  Tu.xedo. 
The  e.xtension  would  be  about  one  mile  in 
length  and  would  cost  about  $30,000. 

Arizona. 

Engineers  have  been  looking  over  a  route 
for  a  proposed  electric  railway  from  Globe 
to  Miami.  Two  parties  are  considering  in- 
stalling the  line — N.  L.  Amster,  of  Boston. 
Mass.,  and  the  Inspiration  Copper  Co.,  of 
Globe. 

Arkansas. 

The  city  of  Harrison,  .'\rk.,  has  raised  a 
$25,000  bonus  and  it  is  stated  that  the  general 
headquarters  and  repair  shops  of  the  Jvlissouri 
&  North  Arkansas  R.  R.,  E.  M.  Wise,  General 
Manager,  Eureka  Springs,  Ark.,  will  be  re- 
moved to  that  place. 

California. 

®Hahn  &  Son,  Room  11,  Dorsey-Robinson 
Bldg.,  J  St.,  Fresno,  Cal.,  have  been  awarded 
the  contract  by  the  Big  Four  Electric  Ry.  for 
grading  work  on  the  line  between  Tulare  and 
Visalia  and  between  Tulare  and  Porterville. 
The  contract  covers  40  miles  of  road  and  calls 
for  the  moving  of  about  200,000  cu.  yds.  of 
earth. 

.\gents  of  the  Tidewater  &  Southern  Rail- 
road have  secured  the  necessary  right-of-way 
for  the  proposed  branch  from  the  main  line 
to  Oakdale,  Calif.  Actual  construction  work 
is  expected  to  start  shortly. 

The  Pacific  Gas  &  Electric  Co.,  445  Sutter 
St.,  San  Francisco,  will  commence  work 
shortly  on  the  Danville-Oakwood  Park  Stock 
farm  line.  The  new  line  will  connect  with  the 
present  terminus  in  the  San  Ramon  valley  and 
will  be  three  miles  in  length. 

The  Oakland  Traction  Co.,  Oakland,  is  re- 
ported to  be  considering  extending  its  street 
car  line  at  San  Lorenzo  to  Mount  Eden. 

The  Chowchilla  Ranch  Co.,  controlling  108,- 
000  acres  of  land  near  Minturn,  Col.,  is  plan- 
ning to  build  an  electric  road  to  connect  Min- 
turn and  its  own  property  with  the  Tidewater 
Southern,  a  distance  of  10  miles. 

Colorado. 

The  directors  of  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn,  Chief  Engineer,  Denver, 
Colo.,  have  reached  a  final  decision  to  standard 
gage  the  present  narrow  gage  line  over  Mar- 
shall pass,  between  Salida  and  Montrose,  Colo. 
This  involves  widening  the  gage  from  i  ft.  to 
4  ft.  8%  ins.  for  a  distance  of  236  miles  at  a 
cost  of  approximately  $2,000,000. 

Surveys  have  been  started  for  the  proposed 
new  railroad  from  Whitewater  into  the  Para- 
dox country.  The  route,  as  proposed,  runs 
from  Whitewater  through  Unaweep  canon  to 
■Gateway,  and  then  up  the  Dolores  River  to 
the  Paradox  valley.  The  projected  length  in- 
cluding a  liranch  into  the  Nuica  country  is 
115  miles.  It  is  expected  that  the  surveys  will 
be  completed  about  Nov.  1.  Frank  R.  Hall, 
Grand  Junction,  Colo.,  is  the  Engineer. 

Georgia. 

The  Albany  Transit  Co.  is  to  let  construc- 
tion contracts  at  once  for  its  proposed  5- 
mile  electric  railway  in  the  city  of  Albany, 
Ga.  C.  W.  Rawson,  Albany,  Ga.,  is  Presi- 
dent. 

Citizens  of  Eastman,  Ga.,  recently  held  a 
meeting  to  further  discuss  the  proposition  of 
the  Eastman  &  Southern  R.  R.,  organized  this 
Spring  to  build  a  line  from  Eastman  to  Bar- 
rows Bluff  or  some     point  south  of     the  city. 


A  preliminary  survey  has  been  made  and 
$26,000  has  been  subscribed  to  the  capital 
stock. 

E.  M.  Beckham,  promoter  of  the  proposed 
Macon-Perry  Railroad,  recently  announced  at 
Atlanta,  Ga.,  that  preliminary  surveys  to  a 
point  within  7  miles  of  Macon  had  been  com- 
pleted and  that  the  crew  will  now  determine 
the  best  route  for  entering  the  city.  Twelve 
miles  of  right-of-way  out  of  Perry  has  also 
been  secured. 

Idaho. 

The  Oregon  Short  Line  R.  R.,  Carl  Strad- 
ley,  .'Assistant  Genera!  Manager,  Salt  Lake 
City,  Utah,  has  taken  bids  for  the  necessary 
grading  in  connection  with  constructing  a 
second  track  between  McCammon  and  Renfro 
and  Kemerer  to  Fossil. 

It  is  reported  that  the  management  of  the 
Oregon  Short  Line  Ry.  has  received  authority 
for  an  expenditure  of  $1,750,000  during  the 
fiscal  year  ending  June  30,  1913,  for  general 
improvement  of  the  system  in  Idaho.  The 
contemplated  work  will  consist  in  the  double- 
tracking  of  part  of  the  line  in  the  state,  in 
the  construction  of  short  feeders,  the  erection 
of  buildings,  including  a  freight  depot  at  Po- 
catello  and  a  passenger  depot  at  Blackfoot. 
The  completion  of  the  Driggs  branch  to  Vic- 
tor was  not  included,  due  to  the  fact  that 
funds  had  been  previously  appropriated  for 
this.  The  entire  line  in  this  state  will  be  ben- 
efited by  the  appropriation.  W.  H.  Bancroft, 
Salt  Lake  City,  Utah,  is  Vice-President  and 
General  Manager  of  the  Road. 

Illinois. 

The  Danville  Street  Ry.  &  Light  Co.,  Dan- 
ville, has  filed  a  notice  of  increase  of  capital 
stock  from  $700,000  to  $1,500,000.  The  Bloom- 
ington  &  Normal  Ry.  &  Light  Co.,  of  Bloom- 
ington,  has  also  filed  notice  of  an  increase  of 
capital  stock  from  $900,000  to  $1,500,000.  Both 
of  these  companies  are  controlled  by  the  Illi- 
nois Traction  System,  of  which  H.  E.  Chub- 
buck,   Peoria,  III.,   is  General   Manager. 

The  Belt  Ry.  Co.,  of  Chicago  (Chicago  & 
Western  Indiana  R.  R.,  E.  H.  Lee,  Chief  En- 
gineer, Chicago,  111.)  has  filed  a  certificate 
with  the  secretary  of  state  in  Springfield 
showing  an  increase  of  capital  stock  from 
$1,200,000  to  $5,000,000.  The  increase  is  in 
accordance  with  plans  recently  announced  for 
the  improvement  of  the  Belt  Road  and  the 
purchase  of  freight  yards  at  Clearing,  111.  The 
latter  scheme  provides  for  the  transfer  of  a 
large  amount  of  freight  interchange  from  the 
central  to  the  southwestern  section  of  the  city. 

The  Decatur  Bridge  Co.,  Decatur,  III.,  has 
been  awarded  the  contract  for  the  structural 
steel  for  the  new  locomotive  repair  shops  to 
be  erected  at  Decatur  for  the  Wabash  R.   R. 

The  incorporators  and  first  Board  of  Direc- 
tors of  The  St.  Louis,  Chester  &  Thebes  Ry. 
Company,  of  East  St.  Louis,  111.,  which  w'as 
recently  incorporated,  as  mentioned  in  our 
last  issue,  are  as  follows:  C.  F.  Stephens,  St. 
Louis,  Mo. ;  A.  B.  Corwin,  St.  Louis,  Mo. ;  .'\. 
L.  Bowen,  St.  Louis.  Mo.;  D.  H.  Donovan, 
St.  Louis,  Mo.:  W.  J.  Lewis,  East  St.  Louis, 
111. :  J.  N.  Sparling,  East  St.  Louis,  111. :  G.  W. 
Holley,  East  St.  Louis,  111. ;  Charles  L.  Rora- 
baugh.  East  St.  Louis,  III.:  J.  H.  Hohl,  East 
St.  Louis.  111. 

Stockholders  of  the  Chicago  &:  .A.lton  R.  R., 
H.  T.  Douglas,  Jr.,  Chief  Engineer,  Chicago. 
111.,  have  authorized  an  issue  of  $20,000,000 
general  mortgage  bonds.  It  is  understood  that 
Kuhn.  Loeb  &  Co.,  acting  for  Lhiion  Pacific 
interests,  have  purchased  in  advance  about 
$4,500,000,  which  will  be  all  that  will  be  sold  at 
the  present.  The  proceeds  of  the  sale  will  be 
used  for  new  extensions,  additions,  improve- 
ments, etc,  A  portion  of  the  issue  will  be  used 
for  refunding  certain  outstanding  obligations 
and  for  paying  floating  debt. 


Indiana. 

The  Gary  &  Interurban  Ry.  Co.,  22  W.  Mon- 
roe St.,  Chicago,  111.,  is  reported  to  have  con- 
cluded negotiations  with  a  London  banking 
institution  for  a  loan  of  $4,000,000  for  exten- 
sion of  the  company's  lines. 

The  Indiana  Northwestern  Traction  Co.  is 
reported  to  be  planning  to  let  grading  con- 
tracts in  the  near  future  for  the  construction 
of  its  proposed  line  south  from  Rensselaer. 
H.  J.  Wilson,  Roth  Bldg.,  Rensselaer,  Ind.,  is 
Chief  Engineer. 

The  Evansville,  Chrisney  &  Eastern  Ry., 
has  completed  its  surveys  and  has  secured 
practically  all  of  the  necessary  construction 
capital.  Construction  contracts  will  be  let 
about  Oct.  1.  This  company  projects  a 
24%-mile  electric  line  from  Lynnville  to 
via  Boonville.  E.  E.  W'atts, 
Ind.,  is  Chief  Engineer,  and  J.  P. 
Chrisney,   Ind.,    is   President. 


Chrisney. 

Princeton, 

Chrisney, 


Iowa. 


J.  P.  Atkinson  has  begun  grading  work  for 
the  yards  of  the  Chicago,  Rock  Island  &  Pa- 
cific at  Allerton,  la. 

County  Sheriff  Dunn,  Cascade,  la.,  has  re- 
ceived application  from  the  attorney  of  the 
Iowa  Northern  Ry.  for  permission  to  proceed 
at  once  with  the  condemnation  of  the  neces- 
sary right-of-way  north  of  Farley,  la.  The 
road's  proposed  line  e.xtends  through  Luxem- 
burg to  Turkey  River  Junction  and  there  con- 
nects again  with  the  Milwaukee.  South  of 
Farley,  the  proposed  line  e.xtends  through  Cas- 
cade and  on  to  Maquoketa  and  Clinton.  S.  G. 
Durant,  Dyersville,  la.,  is  President. 

Construction  work  will  be  resumed  at  once, 
it  is  said,  on  the  new  Red  Oak  &  Northeast- 
ern from  Red  Oak,  la.,  to  a  point  near  Imo- 
fene,  where  a  connection  with  the  Wabash  R. 
R.  is  to  be  made.  Activities  were  suspended 
about  a  year  ago.  A  5  per  cent  tax  has  been 
voted  for  the  road  by  the  citizens  of  Red 
Oak,  and  it  is  hoped  to  proceed  without  fur- 
ther delay.  G.  C.  Boileau,  Red  Oak,  la.,  is 
President  of  the  company. 

Kansas. 

The  Kansas  State  LUilities  Commission  has 
authorized  the  Missouri,  Oklahoma  &  Gulf 
Ry.  Co.,  to  extend  its  lines  from  Baxter 
Springs,  Kan.,  to  Crestline.  The  company  also 
contemplates  extending  its  railway  from  Fort 
Scott  to  Pittsburg  and  Kansas  City.  J.  W. 
Hoffman,  Muskogee,  Okla.,  is  General  Mana- 
ger. 

Kentucky. 

A  proposition  is  under  consideration  for  the 
construction  of  a  railroad  from  Owensboro 
to  Hopkinsville,  via  Calhoun,  Sacramento  and 
Greenville,  a  distance  of  66  miles.  The  same 
promoters  propose  the  construction  of  an  85- 
mile  line  from  Owensboro  to  Elnora,  Ind.,  the 
plan  including  the  construction  of  a  bridge 
over  the  Ohio  River  at  Owensboro.  It  is 
stated  that  a  $4,500,000  bond  issue  for  the  last 
mentioned  road  has  been  placed  in  London. 
B.  H.  Kennedy,  Owensboro,  Ky.,  President  of 
the  Owensboro  Bridge  &  Traction  Co.,  and 
George  H.  Cox,  Secretary  Owensboro  Com- 
mercial Club,  are  interested. 

Maryland. 

.-Xdvices  from  Winchester,  Va.,  state  that 
the  Cumberland  Valley  R.  R.  Co.,  is  buying 
right-of-way  in  Washington  County,  Md.,  be- 
tween Hagerstown  and  the  Potomac  River, 
preparatory  to  the  construction  of  a  fast 
freight  line  from  Hagerstown.  Md.,  to  the  B. 
&  O.  in  West  Virginia,  crossing  the  Potomac 
River  at  a  point  one  and  one-half  miles  south 
of  Powell's  Bend  and  three  miles  north  of 
Falling  Water.  M.  C.  Kennedy,  Chambers- 
burg,  Pa.,  is  Vice-President  and  General  Su- 
perintendent. 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Michigan. 

Representatives  of  the  Gogebic  &  Iron 
County  R.  R.  have  appeared  before  the  btate 
Railroad  Commission  at  Lansmg,  Mich.,  to 
secure  permission  to  construct  spur  tracks 
across  the  Chicago  &  Northwestern  and  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Mane  Rail- 
roads in  the  mining  regions. 

Mississippi. 

Grading  work  has  been  started  at  Contail 
for  the  projected  line  of  the  Meridian  & 
Deepwater  Ry.  W.  C.  Stovall,  Memphis, 
Tenn.,  is  in  charge  of  the  work. 

There  have  been  no  developments  in  the 
last  few  days  in  the  proposed  extension  of 
the  New  Orleans  Great  Northern  R.  R., 
from  Jackson  to  Memphis,  and  from  Mem- 
phis to   Birmingham,   etc. 

Missouri. 

The  Newport  Terminal  R.  R.  Co.  has  been 
chartered  with  a  capital   stock  of  $50,000  and 
proposes  to  build  and  operate  railroad  tracks 
from  near  the  foot   of   North  Market  Street. 
St    Louis,  west  and   south  to   Eighteenth   St. 
•and  Cass  Ave.,  together  with  spurs  and  nec- 
essary switches.    The   incorporators  are  busi- 
ness men  of  that  vicinity,  who  recently  organ- 
ized   the    Newport    Warehouse    and    Terminal 
Co.,     mentioned     elsewhere     in     this     column. 
Their  object  is  to  develop  that  section  of  the 
city  as   a  manufacturing  locality.    The   incor- 
porators are:   William   H.   Redemeyer,   Edgar 
Uttmann,    John    D.    Manley,    W.   K.    Lueking. 
W    A.  Miller,  George  L.  Down,  Fred  J.  Ben- 
ner  and  William  F.  Goessling,  all  of  St.  Louis. 
The  Manufacturers'  Ry..  of  St.  Louis,  EC. 
Finley,    Chief    Engineer.    St.    Louis.    Mo.,   has 
opened  bids  for  the  erection  of  engine  houses, 
machine  shops  and  other  mechanical  plant,  to 
be   erected    in    St.   Louis   at   a   cost    of    about 
JS.'iOOOO.      Klipstein     &     Rathman,     Chemical 
Bldg,   St.  Louis,  Mo.,  are  the  Architects. 

Residents  of  Macon  have  started  a  campaign 
to    have    the    Iowa    &    St,    Louis    Ry.,   W.    B. 
Throop,    General    Superintendent,    St.   Joseph, 
Mo.    continue  its  line  to  Macon  and  possibly 
to  St.  Louis.    At  present  the  road  is  operated 
from  Elmer,  North  Macon  County,  to  Sedan, 
Southern   Iowa,  a  distance  of  about  53  miles 
At    Sedan    the   road   strikes   the   Keokuk    and 
Western  and  at  Elmer  it  touches  the  Santa  Fe. 
Thompson     Bros.,  who  are     promoting  the 
construction  of  a  new  railroad   running  from 
Lebanon  to  Nevada,  Mo.,  along  the  old  route 
of  the  proposed  Laclede  &  Fort   Scott  R.  R., 
recently  conferred  with  the  citizens  of     Boli- 
var, Mo.,  and  Polk  County  with  reference  to 
securing'  subscriptions  toward     the  necessary 
$200,000  bonus  for  building  the  road.     The  al- 
lotment of  each  county  along     the  route,  to- 
gether with  the  right-of-way  for  the  road  is 
as   follows:     Laclede   County,  $25,000;   Dallas 
County,  $40,000 .   Polk  County.  $25.000 ;  Cedar 
County,  $60,000,  and  Vernon  County,  $oO,000. 
It  is   now  stated  that   the   Illinois  Traction 
System,    H.    E.    Chubbuck.    General    Manager. 
Peoria,' 111.,  will  extend  its  lines  into  the  heart 
of   Missouri   if   the  grant   for   switch   connec- 
tions with  the  Terminal  Railroad  Association 
tracks  at  the  west  approach  of  th.e  McKinley 
Bridge,    which    will    be    brought    before    the 
House  of  Delegates  this  fall,  is  favorably  acted 

Construction  work  has  been  started  on  the 
Bismarck,  Bellevue  Valley  &  Western  R.  R..  a 
52  mile  standard  gage  steam  and  motor  road, 
to  extend  from  Bismarck  west  to  Bunker. 
The  Hamilton  Ryan  Construction  Co.,  St. 
Louis,  Mo.,  has  the  contract. 

The  Newport  Warehouse  &  Terminal  Co.. 
has  been  chartered  and  is  preparing  a  bill  ask- 
ing for  a  franchise  to  build  and  operate  rail- 
road terminals  in  the  vicinity  of  Cass  Ave.. 
Broadway  and  Tenth  St.,  St.  Louis,  Mo  The 
project  is  being  promoted  by  the  Holbrook- 
Blackwelder  Real  Estate  Trust  Co.  Wiliam 
11.  Redemeyer,  St.  Louis,  Mo.,  is  President  of 
the  new  Terminal  Company. 
Montana. 
The  Minneapolis,  St.  Paul  &  Sault  Stc 
Marie  Ry.,  G.  M.  Huss,  .\ssistant  Chief   En- 


gineer Minneapolis,  Minn.,  is  reported  to  have 
seven  locating  parties  in  the  field  in  Montana 
eneafed  in  survevs  for  extensions. 

The  Citv  Council  of  Great  Falls,  Mont.,  has 
granted  a 'franchise  to  the  Chicago,  Milwaukee 
I  Puget  Sound  R.  R.,  permitting  it  to 
build  a  line  through  the  city  over  Grove  S.t 
providing  the  work  is  done  durmg  the  next 
two  vears.  The  company  has  completed  sur- 
veys "for  the  proposed  line  between  t'lat  cit> 
and  Choteau.  The  fact  that  the  Great  North- 
ern R  R.  has  filed  two  condemnation  suits  tor 
right-of-wav  between  Choteau  and  Great 
Falls  seems  to  indicate  that  that  company  is 
also  planning  the  construction  ol  a 
tween  those  points. 

Nevada. 
The    Tonopah    &    Tidewater    K. 
Rvan,  General  Manager.  Stagg.  Cal., 
pleted    surveys    for     a    branch     line 
Death  Valley  to  tap  salt  deposits    As  surveyed 
the  branch  will  leave  the  main  line  at  a  point 
19  miles  north  of  Silver  Lake  Station  and  will 
extend  Ifi  miles  into  Death  Valey. 
New  Jersey. 
®The  following  contracts  have  been  award- 
ed bv  the  Lehigh  Valley  R.  R. :   Miles  Tighe 
ContVacting  Co.,   Easton,   Pa.,   for  laying  five 
miles  of  third  track  and  five  miles  of   fourth 
track    between    South    Somcrville    and    Mag- 
town;  the  J.  A.  Kelly  Co.,  Philadelphia,   Pa., 
five  miles  of  third  track  from    Three  Bridges, 
N    J.,   Stanton,   and    10   miles   of   third  track 
from  "p.  &  L.  Junction  to  Stafford,  N.  Y. 

Property  owners  of  North  Elizabeth  are  to 
petition  the  Public  Service  Ry.  Co.,  Newark, 
N  J  to  extend  its  First  St.  line  on  North 
Ave.  as  far  as  Spring  St.  in  North  Elizabeth. 

New  York. 


road  be- 


R.,  John 
has  com- 
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®The    Public    Service    Commission    of    the 
First   District  on   Sept.   If)  awarded  contracts 
for   five   sections   of    new    subways,   bids    for 
which  were  received   Sept.   10,   11,  12  and   13. 
For  Route  No.  5.  Sec.  1,  F.  L.  Cranford    In 
Montague   St.,   Brooklyn,   N.   Y.,   secured   the 
contract  at  $1,222,209.    The  other  bids  on  this 
section  were  as  follows:  Cranford  Lo-vtVtofi'' 
199-  E.  E.  Smith  Contracting  Co.,  $l,.jil,«-b; 
St   George  Contracting  Co.,  $1,577,.. 30;  P.  Mc- 
Govern  &  Co.,  $1,590,4.59;  O'Rourke  Engineer- 
ing Construction  Co.,  $1,022,040;  Degnon  Con- 
tracting Co.,  $1,0.54,581 :  J    F.  Cogan  Co.,  $1,- 
745 .532  ■  Underpinning  &  Foundation  Co.,  ^V 
200',127.    For   Sec.   lA.   Route  5,   the   contract 
was  also  awarded  to  F.  L.  Cranford  at  $98^.- 
741    The  other  bidders  on  Sec.  l.\  were:  J.  I'- 
Cogan    Co.,    $1,012,944;    Degnon    Contracting 
Co     $1  052,544 ;    0"Rourke    Engineering    Con- 
struction Co..  $1,086,189 ;  St.  George  Contract- 
ing  Co     $1,131,729;   Underpinning  &  Founda- 
tion Co.,  $1,2.59,844;  Eraser,  Brace  &  Co    $1.- 
•'77  189-    Foundation    Co.,    $1,418,14»:    t.    £.. 
Sm'ith   Contracting   Co.,  $1,563,654.    The  con- 
tract   for    Sec.    1    of    Route    No.    U-B    was 
awarded  to  the   Degnon   Contracting   Co.    60 
Wall  St.,   New  York  City,  at  $l,930.2.-)8.    The 
other    bidders    on    this    section    were:    Dock 
Contractor  Co.,  $2,003,410 ;  E    E.   Smith  Con- 
tracting   Co.,   $2,124,446;    Holbrook,    Cabot   & 
KM-m!  Corporation.    $2,169,189;    The    T.    A. 
Gillespie  Co..  $2,236,774 ;  P.  McGovern  &  Co., 
$->'591133-    J     F.    Stevens    Construction    Lo., 
$2  3.3a646;    Percv  Litchfield.  $2,4.50,954 ;   Han- 
nan,  Hickev  Brothers  Co.,  $2.550J90 ;  MacAr- 
thu^    Brothers    Co.,   $2,70.5,149;   The    Connors 
Brothers  Co.,  2,723,388;  Cranford  Co    $2.'30,- 
1.58  •  P    J.  Carlin  Construction  Co..  $3,041, /OO. 
Tide-Water     Building    Co.,    $3.3f-if„-,     The 
Degnon    Contracting    Co.,    at   $1,90., 1.1,    was 
also  the  successful  bidder  in  Sec.  2  of  Route 
No     11-B,    the    other    bidders    being:     b     t.. 
Smith  Contracting  Co.,  $1,915,643 ;  Dock  Con- 
tractor  Co.,  $1,986,676;   Pittsburg  Contracting 
Co      $2  057  925:    Holbrook,    Cabot    &    Rollins 
Corporation,   $2,074,432;   The   T.    A.   Gdlespie 
Co     $2  118  781;    J.    F.    Stevens    Construction 
Co!',  $2,'l69,'631  ;■  P.   McGovern  &  Co     $2  176,- 
3.52-  Hannan,  Hickev  Brothers  Co.,  $2,186,0o2; 
Frawlev,  Kaufman  Co.,  $2,424,991 ;  MacArthur 
Brothers  Co.,  $2,483,617;  Cranford  Co    $2,498,- 
075;  P.  J.  Carlin  Construction  Co.,  $2,6il,»U, 


Rodgers  &  Hagerty,  Inc.,  $2,27.5,164;  J.  F. 
Cogan  Co,  $2,904,735;  Tide-Water  Building 
Co ,  $2,996,406.  The  John  F.  Stevens  Con- 
struction Co.,  55  Wall  St.,  New  York  City  at 
$2  2.53  ''82,  was  awarded  the  contract  for  Sec. 
1  'of  Route  No.  19-22.  The  other  bidders  on 
this  section  were  as  follows:  The  '1.  .\. 
Gillespie  Co.,  $2,303,199;  E.  E.  Smith  Con- 
tracting Co.,  $2,424,344;  Rodgers  &  Hagerty. 
Inc.,  $2,465,198;  Degnon  Contracting  Co.,  $2,- 
593  788-  Thomas  Crimmins  Contracting  Co., 
$2  616,733;  Oscar  Daniels  Co.,  $2,69-2,745;  Han- 
nan Hickev  Brothers  Co.,  $2,755,316 ;  Pitts- 
burg Contracting  Co..  $-2,846.3-23 ;  J.  F^  Cogan 
Co  $3  104,409 ;  MacArthur  Brothers  Co.,  5>-1,- 
185!405;  P.  McGovern  &  Co.,  $3,-271,.542. 

Right  of  way  is  being  secured  from  an  elec- 
tric railway  to  extend  from  Oleaii  to  Hinsdale, 
seven  miles.  Charles  D.  Judd,  Olean,  N.  ^  . 
is  interested. 

North  Carohna. 

Voters  of  Moorehead  and  Gilmer  Town- 
ships, embracing  (ircensboro,  have  authorized 
the  issuance  of  $-200,000  in  bonds  to  aid  in  ad- 
vancing a  projected  line  of  railway  from 
I  vnchburg,  Va.,  through  North  Carolina  and 
to'  the  South  Atlantic  coast.  The  bonds  voted 
carry  a  provision  that  in  the  event  the  railroad 
is  not  built  or  Greensboro  is  not  given  a 
connection  with  the  Seaboard  Air  Line  or  the 
Norfolk  Southern  R.  R.  within  three  years  the 
bonds  shall  be  turned  back  to  the  townships. 
The  election  was  the  first  of  several  to  be 
held  in  connection  with  the  projected  Lynch- 
burg, Danville  and  Carolina  R.  R.  and  the 
Greensboro   Northern  R.  R. 

North  Dakota. 

•J«Right  of  wav  has  been  secured  and  pro- 
files and  estimates  are  now  ready  for  the  con- 
struction of  26  miles  of  earthwork  between 
Jamestown  and  Wimbleton.  N.  Dak.,  for  the 
Midland  Continental  R.  R.  The  company  is 
now  readv  to  let  contracts  for  this  work  and 
contractor's  can  obtain  further  mforniation 
from  H.  H.  Hurning,  Chief  Engineer  Edge- 
lev  N  Dak  The  work  must  be  done  this  tall. 
'Plans  filed  with  the  Secretary  of  State  in- 
dicate that  the  Canadian  Pacific  Ry.  win 
soon  undertake  the  construction  of  a  brancn 
line  into  North  Dakota.  According  to  the 
plans  the  line  will  be  built  from  Mather  on 
the  main  line  of  the  Canadian  Pacific  south- 
ward through  Manitoba  to  Loma  in  Cavalier 
countv.  North  Dakota.  At  Loma  the  new 
branc'h  will  connect  with  the  Soo  main  line 
through  the  state.  The  length  of  the  line  will 
be  about  100  miles.  Grading  on  the  Canadian 
portion  is  now  underway.  ,      ■       ., 

The  Northern  Pacific  Ry.  is  purchasing  the 
right  of  wav  for  its  proposed  branch  from 
Edgelv  to  Cannon  Ball,  N.  Dak.  .   „       , 

Offi'cials  of  the  Chicago.  Milwaukee  &  Pnget 
Sound  Ry.  have  conferred  with  the  Commer- 
cial Qub  of  Dickinson.  N.  Dak.,  relative  to 
constructing  the  proposed  cross-country  line 
from  Portal  to  Rapid  City,  S.  Dak.,  through 
Dickinson.  _„,,,•  t, 

A  Guthrie  &  Co.,  of  St.  Paul,  Minn.,  who 
have  the  contract  for  the  construction  of  the 
Great  Northern  extension  from  New  Kock- 
ford  to  Lewiston,  Mont.,  have  shipped  their 
equipment  to  Schafer,  N.  Dak.,  preparatory  to 
starting  actual  work.  The  contract  requires 
that  the  line  through  McKenzie  County  from 
the  mouth  of  the  Little  Missouri  River  to  Sid- 
nev  Mont.,  will  be  completed  by  next  vcar. 
Su'b'-contractors  on  the  job  are  also  on  the 
ground  selecting  bases  for  supplies  and  locat- 
ing camps. 

Ohio. 
The   State  Public  Utilities   Commission   has 
directed  the  Baltimore  &  Ohio  and  the  Penn- 
sylvania R.   R.   to  build  connecting  tracks  at 
Wooster  within  90  days.  ^      ,  ,■  j 

The  Mt  Vernon  Electric  Co.  has  applied 
to  the  Public  Service  Commission  for  author- 
ity to  dispose  of  its  property  to  the  Mt.  V  er- 
non  Rv.  Co..  Mt.  Vernon.  O.,  for  $..0  000.  The 
pavme'nt  is  to  be  made  ^0.000  ■"  25-year  6 
per  cent  bonds  and  $10,000  stock.  The  railway 
company  asked  authority  for,  an  isiie  of  $1110,- 
000  6  per  cent  bonds,  of  which  it  is  proposed 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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to  issue  $40,000   and   hold   the   remainder   for 
extensions. 

The  Ohio  River  &  Northern  R.  R.  Co.  has 
asked  permission  of  the  State  Utilities  Com- 
mission to  issue  $750,000  of  capital  stock,  and 
$2,000,000  of  bonds.  This  company  proposes 
a  line  to  run  between  Pittsburg  and  Cleveland, 
by  way  of  Beaver  and  Midland,  Pa.,  East 
Liverpool.  Wellsvile,  West  Point  and  Niles. 
It  will  connect  with  the  Pittsburg  &  Lake  Erie 
at  Beaver  and  with  the  Erie  R.  R.  at  Niles. 
The  tracks  of  the  latter  two  roads  will  be 
used  in  entering  both  Pittsburg  and  Cleveland. 
Work  on  securing  the  right  of  way  for  the 
proposed  line  was  started  last  ALirch  and  has 
been  practically  finished.  It  is  believed  that 
the  Crucible  Steel  Co.  of  America,  the  Erie 
R.  R.  and  the  Pittsburg  &  Lake  Erie  R.  R.  are 
interested  in  the  new  line. 

Oklahoma. 

The  H.  L.  Doherty  &  Co.  (Doherty  Oper- 
ating Co.),  60  Wall  St.,  New  York  City,  is 
reported  to  have  acquired  the  Bartlesville- 
Dewey  Interurban  line,  and  will  take  posses- 
sion in  October.  The  line  extends  to  Dewey. 
4  miles  north  of  Bartlesville  and  the  new 
owners  have  announced  that  work  will  start 
at  once  on  extending  the  line  to  Caney,  Kan., 
60  miles  north. 

Advices  from  Oklahoma  City,  Okla.,  state 
that  officials  of  the  Santa  Fe  System  recently 
completed  a  trip  over  the  survey  for  the  pro- 
posed new  line  between  Cushing  and  Sapulpa. 
Okla.,  and  announced  that  it  is  probable  that 
construction  will  be  started  at  an  early  date. 

Oregon. 

Estimate  of  cost  of  electrifying  the  Mount 
Hood  Ry.  have  been  completed  and  submitted 
to  the  eastern  office  of  the  Portland  Railway, 
Light  &  Power  Co..  7th  and  Alder  Sts.,  Port- 
land, Ore.  The  work  will  probably  be  started 
early  this  fall. 

Pennsylvania. 

The  Hagerstown,  Greencastle  &  Mercers- 
burg  Electric  Ry.  Co.,  has  been  incorporated 
in  Pennsylvania  with  a  capital  stock  of  $100,- 
000,  and  proposes  to  build  a  road  from  Mer- 
cersburg.  Pa.,  to  Hagerstown,  Md.  Articles  of 
incorporation  will  also  be  taken  out  in  Mary- 
land. The  incorporators  are  lohn  E.  Ensign, 
J.  W.  Rice.  C  M.  Hoffman,  S.  A.  Roth  and 
Alexander  Hamill.  Mr.  Ensign  will  be  Presi- 
dent. 

A  charter  has  been  granted  to  the  Franks- 
town  Avenue  Extension  Street  Rv.  Co.,  of 
Pittsburg.    Capital  stock  is  $12,000. 

The  Hanover  &  McSherrystown  Street  Ry. 
Co.,  Robert  McKennon,  Chief  Engineer,  Han- 
over, Pa.,  has  completed  surveys  for  its  pro- 
posed extension  from  McSherrytown  to  New 
Oxford  and  Gettysburg.  Construction  work 
may  be  undertaken  shortly. 

The  Lancaster,  Oxford  &  Southern  R.  R., 
a  28-mile  steam  line,  has  been  purchased  at  a 
receiver's  sale  by  Frederick  R.  Williams,  of 
the  firm  of  Willis  &  Homer,  attorneys,  Balti- 
more, Md.  It  is  reported  that  the  new  owners 
will  build  an  extension  from  the  terminal  at 
Oxford,  Pa.,  to  a  connection  with  the  Balti- 
more &  Ohio  R.  R.,  at  Singleton,  a  distance  of 
15  miles,  .\nother  extension  from  Peach 
Bottom  to  New  Park,  a  distance  of  20  miles, 
is  also  proposed.  This  latter  extension  would 
require  the  building  of  a  bridge  over  the 
Susquehanna  at  Peach  Bottom.  Engineers  are 
said  to  be  already  at  work  on  the  bridge 
proposition. 

South   Dakota. 

The  Chicago  &  Northwestern  R.  R..  accord- 
ing to  reports  from  Minneapolis,  Minn.,  has 
already  purchased  right-of-way  preparatory 
to  the  construction  of  the  extension  from  Iro- 
quois, S.  Dak.,  to  Doland.  .'\nother  important 
extension  planned  by  the  C  &  N.  R.  R.  is  the 
line  from  Norfolk.  Nehr.,  to  Winner.  S.  Dak., 
through  to  Newell  connecting  with  the  other 
line  of  the  company.  F.  D.  Walters,  Omaha, 
Nebr.,  is  General  Manager  of  the  lines  west 
of  the  Missouri  River. 


Tennessee. 

®The  Walton-McDowell  Construction  Co. 
is  reported  to  have  been  awarded  contract 
by  the  Louisville  &  Nashville  R.  R..  for 
constructing  new  freight  yard  at  Flat  Rock, 
near  Nashville,  the  work  calling  for  about 
750,000  cu.  yds.  of  excavation. 

An  ordinance  is  being  prepared  for  presen- 
tation to  the  City  Council  of  Memphis,  grant- 
ing the  concessions  and  right  of  way  asked 
from  the  city  by  the  Memphis  Bridge  &  Ter- 
minal Co.  for  its  proposed  terminals  and 
bridge  over  the  Mississippi  River.  It  is  be- 
lieved that  work  will  be  started  at  once  foUow- 
itig  the  passage  of  the  ordinance.  This,  as  pre- 
viously noted,  is  a  Rock  Island  project.  W.  S. 
Tinsman,  Chicago,  111..  Assistant  to  the  Presi- 
dent of  the  Chicago,  Rock  Island  &  Pacific 
Ry.,  is  President  of  the  Bridge  &  Terminal  Co. 

The  Athens  &  Tennessee  Railroad  Co.,  of 
Roane  County,  Tenn.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  and  proposes 
to  construct  a  railroad  from  a  point  near 
Athens,  McMinn  County,  Tenn..  to  a  point  on 
the  Tennessee  River  in  Roane  County  near 
the  mouth  of  Clinch  River.  The  incorporators 
are  T.  E.  Wright,  Fred  G.  Haggard,  Roscoe 
Word,  T.  L.  Brown  and  J.  E.  Fox. 

A  committee  of  citizens  of  Cottagegrove, 
Tenn.,  recentlv  interviewed  the  officials  of  the 
Nashville,  Chattanooga  &  St.  Louis  Ry.,  rela- 
tive to  securing  the  construction  of  a  branch 
line  from  Paris  or  Whitlock  to  Cottagegrove. 
It  has  been  announced  that  prospects  for  the 
line  are  good.  W.  J.  Hills,  Paducah,  Ky.,  is 
Superintendent  of  the  company. 

The  Greenville  &  Knoxville  Ry,,  W.  H. 
Patterson,  President.  Atlanta,  Ga.,  has  not 
as  yet  completed  plans  for  its  projected 
extension  from  its  present  terminus  at 
Drakes,  toward  Kno.xville. 

Texas. 

Officials  of  the  Orange  Northeastern  R.  R. 
Co.  have  secured  engineers  to  make  an  imme- 
diate survey  of  the  proposed  route  from  East 
Orange  to  W4iite  City,  La.  Henry  White  is 
Assistant  to  the  President,  Orange,  Texas. 

The  South  Texas'  Traction  Co.,  proposing 
the  construction  of  an  interurban  line  from 
Houston  to  LaPorte.  is  reported  to  have  the 
right  of  way  and  to  have  placed  an  order  for 
80,000  ties.  As  projected  the  line  is  2o  miles 
long  and  will  cost  about  $650,000.  Edward  P. 
Allen,  Houston,  Tex.,  is  the  promoter. 

Surveyors  are  now  in  the  field  between 
Liverpool  and  Manvel  in  the  preliminary  sur- 
vey for  the  Houston-Velasco  interurban  line, 
of  which  Dr.  S.  F.  George,  803  Fannin'  St.. 
Houston,  Tex.,  is  the  promoter. 

The  Crosbyton-Southplains  R.  R.,  now  oper- 
ating 39  miles  of  line  from  Crosbyton  to 
Lubbock,  will  probably  in  the  near  future  give 
serious  consideration  to  extending  to  Spur  in 
Dickens  County  and  to  Seymour  in  Baylor 
County.  P.  L.  Coonley,  McCormick  Bldg.. 
Chicago,  111.,  is  President. 

Utah. 

®The  LTfah  Construction  Co.,  Ogden.  Utah, 
has  been  awarded  the  contract  for  grading  23 
miles  of  line  for  the  Utah  Coal  R.  R.  The 
contract  covers  the  line  from  Mahrland  in 
Emery  County,  to  a  point  about  half  way  be- 
tween Helper  and  Castle  Gate.  The  contract 
calls  for  the  completion  of  the  grade  and 
ijridges  within  90  days.  The  road  to  be  laid 
with  90-lb.  steel  for  Mallet  engines  of  the 
latest  type. 

®Henry  West  has  been  awarded  a  contract 
by  the  Ogden  Rapid  Transit  Co.,  of  Ogden, 
for  grading  on  the  extension  through  Ogden 
Canyon. 

Virginia. 

The  Atlantic  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, Chief  Engineer,  Wilmington,  N.  C,  is 
to  add  a  new  pier  to  its  deep  water  tenninals 
at  Pinners  Point,  Norfolk,  at  a  cost  of  about 
$300,000. 

Ri,ghts-of-way  have  been  secured  and  a  por- 
tion of  the  roadbed    graded  for  the    proposed 


line  of  the  Norfolk,  Yorktown  &  Washington 
Ry.,  connecting  Norfolk,  Va.,  w^ith  Washing- 
ton, D.  C,  and  Baltimore,  Md.  Charters  have 
been  secured  and  the  necessary  capital  for  the 
construction  is  already  being  accumulated 
through  Baltimore  and  Philadelphia  banking 
houses.  In  connection  with  the  line  the  com- 
pany plans  the  construction,  also,  of  a  new 
2,801)  ft.  bridge  over  the  York  River.  W.  J. 
Burley,  Richmond,  Va.,  is  President,  and 
Carroll  T.  Hobart,  Norfolk,  Va.,  is  Vice- 
President   and   Engineer. 

Washington. 

Advice  from  Everett,  Wash.,  state  that 
Nick  Rudeback,  manager  of  the  Florence  Rae 
Copper  Co.,  has  surveyors  in  the  field  and 
will  build  an  extension  from  Monroe  or 
Startup  to  the  company's  mines  in  the  Sultan 
basin.  It  is  planned  to  have  five  miles  readv 
for  ties  and  rails  by  spring. 

City  Council  of  Wenatchee,  Wash.,  has 
granted  an  extension  of  franchise  priv- 
ileges for  the  proposed  electric  street  rail- 
way system  for  the  city  and  suburbs.  The 
promoters  are  said  to  have  assurances  that 
the  project  will  be  financed  in  the  east.  E.  J. 
Felt,  Tacoma,  Wash.,  is  interested. 

Bids  were  opened  last  Saturday  by  Geo.  T. 
Reid,  Tacoma,  Wash.,  President  of  the  North 
Yakima  &  Valley  Ry.  Co.,  for  the  construc- 
tion of  a  3-mile  extension  of  the  Cowiche 
branch  from  the  present  tracks  into  the 
canyon. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  will  commence  work  at  once  on  the 
construction  of  a  new  reinforced  concrete  and 
steel  freight  shed  and  office  building  at  First 
Ave.  South  and  Dearborn  St.,  Seattle,  Wash., 
to  cost  about  $80.00fi. 

Canada. 

Engineers  of  the  Canadian  Northern  have 
started  work  surveying  two  cut-offs  for  the 
present  road  from  Duluth  and  Port  Arthur 
to  Winnipeg.  Man.  .\s  planned,  one  will  run 
from  Stratton,  Ontario,  northwest  across 
Lake  of  the  Woods  and  the  prairie  country 
into  Winnipeg.  The  other  will  run  from  Bau- 
dette  to  Pelican  Lake,  a  point  about  twelve 
miles  south  of  Ranier  on  the  .\merican  side. 
Sir  William  Mackenzie,  Toronto,  Out.,  is 
President  of  the  Canadian  Northern. 

It  is  probable  that  J.  D.  Mc.\rthur,  Winni- 
peg, Man.,  will  be  awarded  the  final  section  of 
the  Hudson  Bay  Ry.,  bids  for  which  were 
opened  at  Ottawa,  Ont.,  on  Sept.  12.  Mr.  Mc- 
Arthur  was  awarded  the  contract  a  short  time 
ago  for  the  second  section  which  extends  from 
Thicket  Portage  to  Split  Lake  Junction,  a 
distance  of  (i8  miles.  He  also  has  the  contract 
for  the  section  from  The  Pas  to  Split  Lake 
Junction,  185%  miles. 

The  Lake  Erie  &  Northern  Ry.  men- 
tioned in  our  last  issue,  w'ill  let  construction 
contracts  Oct.  1,  for  its  projected  S3-milc 
line  from  Port  Dover,  Ont.,  north  through 
Simcoe,  Brantford  and  Paris,  to  Gait.  Ont. 
John  Muir,  Brantford,  Ont.,  is  President, 
and  Win.  P.  Kellett.  Brantford,  Ont.,  is 
Chief  Engineer. 

At  the  annual  meeting  of  the  directors  of 
the  Grand  Trunk  Pacific  Ry.,  on  Sept.  18, 
Chairman  Smithers  reported  that  good  prog- 
ress was  being  made  on  the  construction  work 
of  the  main  line  as  well  as  on  branch  lines, 
the  latter  comprising  appro.ximately  2.000 
miles,  which  the  company  has  at  present  under 
construction  in  the  western  Provinces  of 
Manitoba,  Saskatchewan  and  .\lberta,  wdiich 
make  connection  at  many  different  points  with 
the  main  line.  Track-laying  on  the  main  line 
to  the  Pacific  coast  has  now  reached  mile 
1,100  west  of  Winnipeg,  which  is  in  British 
Columbia,  beyond  the  Rock  Mountains.  Track- 
laying  from  the  Pacific  coast  at  Prince  Rupert 
easterly  has  also  reached  mile  176  at  Hazletun, 
B.  C.  This  leaves  a  section  to  be  constructed 
of  about  460  miles,  which,  however,  is  all 
under  contract,  and  the  work  is  being  carried 
to  completion  as  rapidlj'  as  the  character  of 
the  country  and  the  labor  supply  will  permit. 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

.\ii  improved  highway  is  to  be  coiistructeil 
in  the  county  of  Barbour.  .\la..  from  the  city  of 
Eufaula  to  the  Russell  County  line  at  an  esti- 
mated cost  of  $4,000.  W.  Ivi  Woolridge  and 
J.  M.  Monk,  of  Eufaula,  Ala.,  are  interested. 

Arkansas. 

J.  H.  Dodge,  superintendent  of  construc- 
tion in  the  Department  of  Public  Roads, 
Washington,  D.  C.  has  been  retained  to  su- 
perintend the  building  of  an  improved  road 
from  Jonesboro,  Ark.,  to  the  State  .Xgricul- 
tural    College. 

California. 

The  Board  of  Supervisors,  Oakland,  Calif., 
has  made  an  appropriation  of  $44,000  toward 
the  reconstruction  of  the  Niles  Canyon  Scenic 
Road  and  the  building  of  a  new  section  3% 
miles  in  length.     D.  J.  Murphy  is  Supervisor. 

The  Sierra  County  Board  of  .Supervisors, 
Downieville,  Cal.,  is  considering  the  proposi- 
tion of  the  forest  service  to  furnish  half  the 
money  for  the  building  of  the  Gold  Lake 
Road,  if  the  county  will  furnish  the  balance. 
The  road  has  been  surveyed  and  the  specifica- 
tions call  for  an  outlay  of  about  $8,000. 

.\ccording  to  an  announcement  reporte<i  to 
have  been  made  by  State  Engineer  W.  V.  Mc- 
Clure.  about  $20,000  will  be  asked  of  the  State 
Legislature  for  the  completion  of  the  Tallac- 
McKinney's  road  on  the  California  side  of 
Lake  Tahoe.  This  new  road,  on  which  $2.5.- 
000  is  now  being  spent,  will  connect  the  two 
highways  to  the  lake,  the  one  throu.gh  Placcr- 
ville  and  the  one  through  .>\ulnirn.  It  is 
about  21  miles  long. 

District  of  Columbia. 

4*Bids  will  be  received  until  noon,  Oct.  14. 
by  Lieut.  Col.  W.  C.  Langhtt,  U.  S.  Engineer, 
Southern  Bldg.,  Washington,  D.  C,  for  con- 
crete paving,  Georgetown  Reservoir. 

Florida. 

®Thc  City  Council  of  Ocala.  Fla.,  has  let 
the  contract  for  the  paving  of  Fort  King  Ave., 
with  vitrified  brick  to  Inglis  &  Co.,  of  Bir- 
mingham, Ala. 

Georgia. 

^Bids  will  be  received  until  .T  p.  m.,  Oct. 
4.  by  Mayor  and  General  Council.  Atlanta.  Ga., 
for  furnishing  all  material  and  labor  necessary 
for  paving  East  Mitchell  St.,  from  Whitehall 
St.  to  Washington  St..  with  vitrified  brick,  ap- 
proximately 6,000  sq.  yds.  Specifications  may 
be  obtained  upon  application  to  R.  M.  Clayton. 
Chief  of  Construction. 

Idaho. 

•J»Bids  will  be  received  until  2  p.  m.,  Sept. 
28,  by  the  Council.  Boise  City.  Idaho,  for  side- 
walk and  curl)  in  all  streets  and  parts  of 
streets  in  Local  Sidewalk  and  Curb  Improve- 
ment District  No.  34,  approximating  47.875  lin. 
ft.  of  4-in.  concrete  walk  G  ft.  wide  and  53,800 
lin.  ft.  of  6  in.  X  8  in.  x  18  in.  concrete  curb, 
with  necessary  excavation  or  fill.  A  certified 
check  for  $.500  must  be  filed  with  each  bid. 
.\rthur  Hodges  is  Mayor  and  Nancy  Robert- 
son is  Clerk.  C.  C.  Stevenson  is  City  Engi- 
neer. 

®Nels  Paulson  and  H.  C.  Harkness  of  Oro- 
hno,  Ida.,  have  been  awarded  the  contract  by 
the  Clearwater  County  Commissioners,  Oro- 
fino,  Ida.,  Joseph  Kauffman,  Qerk.  for  the 
consruction  of  the  second  mile  of  the 
Whiskey  Creek,  District  No.  !),  including 
grading,  turnouts,  culverts,  changing  right 
of  way,  etc.,  at  $800.    Bids  were  opened  Sept. 

The  County  Commissioners,  Boise,  Ida., 
have  been  petitioned  by  business  men  and 
citizens  of  Boise  to  immediately  let  a  con- 
tract for  the  construction  of  a  concrete  road 
from  the  Cole  school-house  west  of  the  city  to 
Meridian. 


Illinois. 

•{•Bids  will  be  received  until  10  a.  m..  Sept. 
25,  by  Board  of  Local  Improvements,  Spring- 
field, 111.,  for  laying  brick  pavement  on  Eighth 
St.,  from  Scarritt  St.  to  South  Grand  Ave. 
Plans  and  specifications  are  on  file  with  the 
City  Engineer,  W.  D.  Seely. 

^The  Board  of  Local  Improvements  will 
receive  bids  up  to  10  a.  m.,  in  the  City  Hall 
at  Oakland.  III.,  for  the  construction  of  street 
paving  work.  The  work  will  consist  of  ap- 
proximately 22,000  sq.  yds.  brick  paving  with 
cement  filler,  3,500  sq.  yds.  asphalt  macadam 
paving.  20.000  lin.  ft.  combined  curb  and  gut- 
ter, 18,000  cu.  yds.  excavation.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
City  Clerk  at  Oakland,  III.,  and  at  the  office 
of  the  Engineer,  C.  L.  James,  in  Mattoon,  111 

®The  Board  of  Local  Improvements  of 
Monmouth,  111.,  has  let  the  contract  for  the 
construction  of  the  new  pavement  in  the 
South  D  St.  district  to  the  Burlington  Con- 
struction Co.,  at  a  little  over  $15,400. 

.\t  a  recent  mass  meeting  of  the  property 
owners  of  Signal  Hill  Place,  just  outside  the 
city  of  East  St.  Louis,  111.,  it  was  determined 
to  build  roads  through  the  suburb.  Signal  Hill 
Blvd.  and  Bluff  St.,  will  be  paved.  The  work 
will  cost  approximately  $2-5,000. 

Residents  of  North  Wasson  St..  Streator. 
111.,  and  the  City  Council  have  decided  to  pro- 
ceed with  the  paving  of  that  street  from  Mor- 
rell  to  Bronson  St.,  according  to  the  original 
specifications,  making  the  pavement  30  ft. 
wide. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  adopted  ordinances  for  public 
improvements  as  follows:  Paving  of  19th 
St.,  between  First  and  Second  Aves..  with 
brick ;  construction  of  concrete  sidewalks  on 
Seventh  Ave.,  between  30th  and  38th  Sts..  and 
establishing  a  new  grade  on  34th  St. 

City  Engineer  L.  D.  Jeffries,  of  Peoria.  Ill , 
has  estimated  the  cost  of  paving  with  brick 
Peoria  Ave.,  from  Nebraska  to  Frye,  at  $6,010. 
The  pavement  is  to  be  30  ft.  wide. 

The  Board  of  Local  Improvements  of  Pe- 
kin.  111.,  has  rejected  all  bids  received  re- 
cently for  the  paving  of  Court  St.  District. 
The  lowest  bid,  submitted  by  Jansen  &  Zoel- 
lers,  was  considered  too  high. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  Edward  J.  Glackin.  Secretary,  for  fur- 
nishing labor  and  materials  necessary  to  con- 
struct pavements  in  the  following  streets  and 
alleys :  Barry  Ave.,  2.530  lin.  ft.  concrete 
combined  curb  and  gutter.  62  cts. ;  4,000  sq. 
yds.  asphalt.  $1.78;  total.  $9,610;  R.  F.  Con- 
way Co..  133  W.  Washington  St.  Chicago 
.\ve..  2,600  lin.  ft.  concrete  combined  curb 
and  gutter.  65  cts. ;  6.900  sq.  yds.  asphalt. 
$1.83;  total.  $16.1.36;  Parker  Washington  Co.. 
1.33  W.  Washington  St.  51st  Ave..  3,300  lin. 
ft.  concrete  combined  curb  and  gutter,  60 
cts. ;  4.300  sq.  yds.  asphalt.  $1.48 ;  total,  $9,271 : 
Standard  Paving  Co.,  S  LaSalle  st.  Howard 
Ave.,  3,170  lin.  ft.  sandstone  <-urbing,  7x18  in.. 
80  cts. ;  6,500  sq.  vds.  asphaltic  macadam,  8-in. 
slag,  2%-in.  limestone.  $1.23;  total.  $12,025; 
Calumet  Coal  &  Teaming  Co.,  2926  E.  95th 
St.  Alley  Blackhawk  St.,  Cleveland  Ave., 
etc.,  1,480  lin.  ft.  concrete  curbing.  15  cts.;  ].- 
100  sq.  yds.  brick.  $2.41:  total.  $2,873;  P.  J, 
O'Brien,  9  S.  LaSalle  St.  .\lley  Sunnyside 
Axe.,  Sheridan  Road.  etc..  1,420  lin.  ft.  con- 
crete curb.  15  cts.;  1.120  sq.  vds.  brick.  $2.19; 
total.  $3,002;  Central  Paving  Co..  179  W. 
Washington  St.;  A.  N.  Todd.  410  Teutonic 
Bldg.  (tie).  The  work  includes  6-in.  Port- 
land cement  concrete  foundation,  sewer  man- 
hole construction  and  adjustment,  excavation, 
lining  sidewalk  construclion.  etc.  Bids  opened 
Septr  18. 


Indiana. 

^Bids  will  be  received  until  9  a.  m.,  Oct.  4, 
by  Town  Board,  Beech  Grove,  Ind.,  for  the 
improvement  of  Fifth  .Ave.  Oren  S.  Hack  is 
Attorney. 

4*Bids  will  be  received  until  10  a.  m.,  Sept. 
30.  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  streets,  as  fol- 
lows :  Eastern  Ave.,  from  north  curb  line  of 
New  York  St.  to  south  property  line  Michi- 
.gan  St.,  by  grading  and  paving  sidewalks. 
Eastern'  Ave.,  from  north  curb  line  of  New 
York  St.,  to  south  property  line  Michigan 
St.,  by  grading,  graveling  and  rolling  the  road- 
way. Olney  St.,  from  south  property  line  28th 
St.,  to  south  property  line  30th  St.,  by  curb- 
ing outer  edges  of  roadway.  Olney  St.,  from 
south  property  line  28th  St.  to  south  property 
line  30th  St..  by  grading  and  paving  side- 
walks. Bellefontaine  St.,  from  north  property 
line  34th  St.  to  south  property  line  36th  St.,  by 
constructing  cement  walks  and  curb.  Bright- 
wood  Ave.,  west  side,  from  southeast  curb 
line  Massachusetts  Ave.,  to  north  property 
line  21st  St..  by  grading  and  paving  side 
walks. 

+Bids  will  be  received  until  10  a.  m..  Oct. 
17,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind..  for  the  furnishing  of 
62  carloads  of  crushed  stone.  W.  T.  Patten  is 
County  .'\uditor. 

•{•Bids  will  be  received  until  noon,  Oct.  8. 
by  Board  of  Morgan  County  Commissioners, 
Martinsville,  Ind..  for  the  construction  of  a 
road  known  as  the  Orley  Bales  et  al.  road  in 
Baker  and  Washington  Townships.  J.  S. 
Whitaker  is  County  .Auditor. 

•{•Bids  will  be  received  until  noon,  Oct.  8,  by 
Board  of  Sullivan  County  Commissioners. 
Sullivan,  Ind.,  for  the  construction  of  a  stone 
road  in  Cass  Township.  W.  S.  Bicknell  is 
County-  Auditor. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
8,  by  Board  of  Jefferson  County  Commission- 
ers, Madison.  Ind.,  for  the  construction  of  a 
gravel  road  in  Monroe  Township.  A.  M.  Taff 
is  County  .'\uditor. 

4'Bids  will  be  received  until  2  p.  ni.,  Oct.  8, 
by  Board  of  Grant  County  Commissioners, 
Marion,  Ind,,  for  the  construction  of  highways 
in  Mill,  Center  and  Sims  Townships.  E.  H. 
Kimball  is  County  Auditor. 

^Bids  will  be  received  until  noon,  Oct.  8. 
by  Board  of  Dearborn  County  Commission- 
ers, Lawrenceburg,  Ind.,  for  the  construction 
of  highways  in  Miller,  Harrison  and  Washing- 
ton Townships.  W.  S.  Fagaly  is  County 
.\uditor. 

•{•Bids  will  be  received  until  noon.  Oct.  8. 
by  Board  of  Lake  County  Commissioners. 
Crown  Point.  Ind..  for  the  construction  of  a 
highway  in  West  Creek  and  Clear  Creek 
Townships.     C.  .\.  Johnson  is  County  .\uditor. 

•{•Bids  will  be  received  until  noon,  Oct.  8,  by 
Board  of  Lake  County  Commissioners,  Crown 
Point.  Ind.,  for  the  construction  of  a  gravel 
road  known  as  the  Peter  Schutz  gravel  road 
in  North  Township.  C.  A.  Johnson  is  County 
.\uditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
8.  by  Board  of  Cass  County  Commissioners. 
Logansport.  Ind..  for  the  construction  of  a 
road  in  Boone  Township.  J.  E.  Wallace  is 
County  .Auditor. 

^•Bids  will  be  received  until  1  p.  m.,  Oct.  7. 
by  Board  of  Warren  County  Commissioners, 
Williamsport.  Ind..  for  the  construction  of  a 
gravel  road  in  Prairie  Township.  D.  H.  Mof- 
fitt  is  County  .Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct.  7. 
by  Board  of  Warren  County  Commissioners. 
\Villiamsport,  Ind..  for  the  construction  of  a 
gravel  road  in  Liberty  Township.  D.  H.  Mof- 
htt  is  County  Auditor. 

^•Bids  will  be  received  until  1  p.  m..  Oct.  7, 
bv  Board  of  Decatur  County  Commissioners, 
Greensburg,  Ind..     for  the  construction     of  a 


•i"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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macadamized  road  in  city  of  Greensburg,  liul. 
L.  W.  Sands  is  County  Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  Oct. 
T,  by  Board  of  Johnson  County  Commission- 
ers, Franklin,  Ind..  for  the  construction  of  a 
gravel  road  in  Nineveh  Township.  H.  I.. 
Kno.K  is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct.  V. 
by  Board  of  Huntington  County  Commission- 
ers, Huntington,  Ind.,  for  the  construction  of 
gravel  roads,  known  as  the  Jesse  T.  Rinear- 
son,  et  al.,  William  Hosier,  et  al.,  and  John 
M.  liads  et  al.  roads.  Harold  Guthrie  is 
County  Auditor, 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
T,  by  Board  of  Clark  County  Commissioners, 
Jeffersonville,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  the  J.  S.  Robertson  et 
al.  road.     G.  VV.  Stoner  is  County  Auditor. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Johnson  County  Commission- 
ers, Franklin,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  the  Milford  Richardson 
gravel  road  in  Ninevah  Township.  H.  L. 
Knox  is  County  Auditor. 

4«Bids  will  be  received  until  10  a.  m.,  Sept. 
30,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind.,  for  the  construction  of 
a  gravel  road  in  Marion  County.  W.  T.  Pat- 
ten is  County  Auditor. 

©Charles  H.  Wolfe  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Logansport,  Ind.,  for  improving  11th  St.,  be- 
tween High  and  Riverside  Drive  with  curbs 
and  a  tarred  macadam  pavement.  The  bid 
was  $3.80  per  lin.  ft.  for  the  paving  and 
$0.37y2  per  ft.  for  curbs. 

®T.  C.  Barnes  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works,  of  South 
Bend  Ind.,  for  grades,  curbs  and  walks  on 
Olive  and  Elmer  Sts.  B.  T.  Vanderkarr  & 
Sons  secured  the  contract  for  the  grade,  curb 
and  walk  on  O'Brien  St. 

®The  Board  of  County  Commissioners.  An- 
derson, Ind.,  has  awarded  the  contract  for  the 
construction  of  three  gravel  roads  to  be  built 
under  the  three-mile  law,  known  as  the  James 
Ci.  Qark  road,  on  the  line  between  Boone  and 
Van  Buren  Townships,  to  Kirkpatrick  &:  Un- 
derwood  at  $5,335. 

®W.  R.  Heiner  of  Frankfort,  Ind.,  has 
been  awarded  the  contract  by  the  city  of 
Monticello,  Ind.,  W.  J.  Gridley,  City  Clerk, 
for  constructing  concrete  roadway,  sidewalks 
and  curbs  and  gutters  on  Spencer  St.,  at  $1,125 
per  sq.  yd.     Bids  were  opened  Aug.  27. 

®Beal  &  Bell,  of  Logansport,  Ind.,  have 
been  awarded  the  contract  by  the  Marshall 
County  Commissioners,  Plymouth,  Ind.,  for 
the  construction  of  a  stone  road  in  Bourbon 
Township,  a  distance  of  8%  miles,  at  $26,789. 
Other  bidders  were  Quigley,  of  Knox,  $28,482, 
and  James  F.  Pierce,  of  Delphi,  $26,900. 

The  City  Council  of  Terre  Haute,  Ind.,  has 
rejected  all  bids  received  recently  for  the  ma- 
cadamizing of  South  Seventh  St.,  for  which 
bids  were  received  from  The  Foulkes  Con- 
struction Co.,  Keegan  Bros.,  of  Brazil,  Ind., 
and  W.  C.  Dorsey.  It  is  said  the  contractors 
failed  to  comply   with  the  specifications. 

Iowa. 

®The  Dearborn  Construction  Co.,  Cedar 
Rapids,  la.,  has  been  awarded  the  contract  by 
the  City  Council  of  Waterloo,  la.,  for  the  con- 
struction of  sidewalks  in  various  parts  of  the 
city.  The  Bryant  Asphalt  Co.  secured  the  con- 
tract for  paving  a  portion  of  West  First  St. 

®The  Bryant  Asphalt  Paving  Co.,  Des 
Moines,  la.,  has  been  awarded  the  contract 
by  the  City  Council  of  that  city,  Horace 
Susong,  City  Clerk,  for  the  paving  of  22nd 
St.,  from  University  Ave.  to  Forest  Ave.,  in- 
cluding approximately  4,317  sq.  yds.  of  either 
No.  1  vitrified  paving  brick  with  tar  filler  or 
sheet  asphalt,  consisting  of  1%-in.  wearing 
surface  and  1-in.  binder  course  on  Warren's 
bitulithic,  consisting  of  2-in.  wearing  surface, 
at  $1.89  per  sq.  vd.  Bids  were  opened  Sept. 
18. 

The  City  Council  of  Clinton,  la.,  has  start- 
ed proceedings  for  the  proposed  repaying  of 
Second  St.,  from  Eighth  Ave.,  to  Reznor  St., 
a  distance  of  almost  a  mile,  through  the  busi- 


ness section  of  the  city.  According  to  the  pre- 
liminary plans,  specifications  and  estimate  for 
the  Second  St.  paving,  submitted  by  the  City 
Engineer,  the  concrete  plan  provides  for  a  6- 
in.  base  of  concrete  under  a  2-in.  wearing  sur- 
face, of  2  to  1  concrete.  Vitrified  brick  blocks 
are  to  be  placed  between  the  tracks  of  the 
street  railway  and  on  either  side  for  a  distance 
of  1  ft.  The  estimate  of  cost  is  as  follows : 
Vitrified  brick— Total  cost,  $84,419;  city's 
share,  $1,671  ;  property  owners'  share,  $82,747. 
Concrete — Total  cost,  $63,711  ;  city's  share. 
$1,671 ;  property  owners'  share,  $62,040. 

Kansas. 

•J-Bids  will  be  received  at  the  office  of  the 
County  Clerk  in  the  Court  House  in  Manhat- 
tan, Kans.,  up  to  12  noon  Saturday,  Oct.  12, 
for  the  construction  of  a  rock  road  in  the 
Ashland  Road  District,  Ashland  Township, 
Riley  County,  Kansas,  in  accordance  with  sec- 
tion 7362  of  the  General  Statutes  of  Kansas, 
and  the  contract  for  the  construction  of 
about  3,200  ft.  of  said  rock  road  will  be  let 
to  the  lowest  bidder  at  that  time.  Each  bid- 
der is  required  by  law  to  accompany  his  pro- 
posal with  a  certified  check  of  $1,000,  pay- 
able to  the  Chairman  of  the  Board  of  County 
Commissioners.  The  contract  for  such  spe- 
cial improvement  shall  be  made  in  accordance 
w'ith  the  survey,  plans,  profiles  and  specifica- 
tions now  on  file  in  the  office  of  the  County 
Clerk  of  said  county  at  Manhattan,  Kan. 
Alore  detailed  information  and  the  plans  and 
specifications  may  be  obtained  by  mailing  $2 
to  the   State  Engineer,   Manhattan,   Kans. 

®J.  R.  Ramsey  of  Topeka,  Kans.,  has  been 
awarded  the  contract  by  the  city  of  Columbus, 
Kans.,  F.  H.  Hawkins,  City  Clerk,  for  the 
construction  of  9,265  sq.  yds.  of  Sarco  min- 
eral rubber  pavement,  2,650  lin.  ft.  of  curb 
and  gutter  and  two  i:atch  basins,  at  $16,771. 
The  pavement  will  be  laid  on  a  concrete 
foundation.  Bids  were  opened  Sept.  20.  C. 
.M.   Ci.i'iper   is   City  Engineer. 

Maryland. 

®The  Board  of  Awards  of  .Baltimore,  Md., 
awarded  two  paving  contracts,  one  to  F.  E. 
Schneider  Co.  and  one  to  P.  Flanigan  &  Sons. 
The  Schneider  Co.  secured  Contract  No.  11, 
embracing  the  following  streets;  Payson  St.. 
from  North  to  Westwood  Aves.  Pulaski  St., 
from  North  to  Westwood  Aves.  Smallwood 
St.,  from  North  to  Westwood  Aves.  West- 
wood  Ave.,  from  Payson  to  Smallwood  Sts. 
Bentalou  St.,  from  North  Ave.  to  Presburv 
St.  Eighth  St.,  from  North  Ave.  to  West- 
wood  .^ve.  All  the  foregoing  thoroughfares 
will  be  paved  with  bituminous  concrete  and 
will  cost  the  city  $19,245.  The  contract  award- 
ed to  the  P.  Flanigan  Co.  involved  a  consider- 
ation of  $4,062. 

The  Paving  Commission  of  Baltimore,  Md.. 
has  decided  upon  the  improvement  of  the  fol- 
lowing streets :  McMechen  St.,  between  Mc- 
CuUoh  St.  and  Park  Ave.,  with  vitrified  brick ; 
Bethel  St.,  between  Pratt  and  Lancaster  Sts., 
with  vitrified  brick ;  Collington  Ave.,  between 
Baltimore  and  Pratt  Sts.,  with  bituminous 
concrete ;  Lombard  St.,  between  Chester  and 
Washington,  with  bituminous  concrete :  Ches- 
ter St.,  between  Lombard  and  Pratt,  with  bi- 
tuminous concrete ;  High  St.,  between  Front 
St.,  and  the  Fallsway,  with  granite  blocks. 
Specifications  were  approved  for  the  immedi- 
ate paving  of  Mount  Vernon  PI.,  between 
Cnarles  and  St.  Paul  Sts. ;  Smallwood  St.,  be- 
tween Baltimore  and  Fayette,  and  Monroe  St.. 
between  Eagle  St.  and  the  bridge  over  the  Bal- 
timore &  Ohio  tracks  at  Carroll  Park. 

Michigan. 

®Andrew  Geeck  has  been  awarded  the  con- 
tract by  the  City  Council  of  Owosso.  Mich., 
for  the  repaving  of  West  Main  St.,  between 
the  bridge  and  the  Michigan  Central  tracks,  at 
$17,000.     Brick  will  be  used. 

The  Michigan  United  Traction  Co.  has  con- 
sented to  pave  its  portion  of  West  Main  St., 
and  the  South  Washington  St.  bridge  in  the 
city  of  Owosso,  Mich.  Seth  Q.  Pulver  is  City 
.\ttorne\'. 


Minnesota. 

State  Highway  Engineer  George  W.  Cooley 
and  Deputy  Engineer  John  H.  Mullen,  of 
Minnesota,  after  making  a  tour  of  inspection 
of  the  proposed  state  highway  from  Thompson 
in  Carlton  County,  to  Fond  du  Lac,  in  St. 
Louis  County,  a  distance  of  about  15  miles, 
approved  the  same. 

Mississippi. 

A  petition  has  been  circulated  asking  the 
Jones  County  Board  of  Supervisors,  Ellisville, 
Miss.,  to  float  an  issue  of  $200,000  in  bonds 
for  the  construction  of  better  highways  lead- 
ing into  Laurel  and  Ellisville. 

Tallahatchie  County,  Miss.,  is  preparing  to 
issue  a  large  amount  of  bonds  to  build  good 
roads  through  Supervisors  District  No.  1. 
generally  known  as  the  "Marsh  beat." 
Charleston  is  the  county  seat. 

Following  bids  were  received  by  the  Munici- 
pal Boards  of  Meridian,  Miss.,  for  the  paving 
of  certain  streets  and  avenues  in  the  city: 
Bitulithic  Paving  &  Construction  Co.,  Nash- 
ville, Tenn.,  bitulithic.  4-in.  base,  $196,945:  5- 
in.  base,  $206,808 ;  the  Inland  Construction  Co., 
bituminous  macadam,  $97,129;  novaculite, 
$80,529;  gravel  macadam,  $75,549;  the  Healy 
Construction  Co.,  bituminous  macadam,  $99,- 
295;  Dollarway  paving,  $115,065;  novaculite. 
$82,695 ;  gravel  macadam,  $78,545.  The  work 
includes  the  grading,  curbing  and  guttering. 

M.  E.  Warrel,  of  Washington,  D.  C,  has 
lieen  retained  to  assist  A.  M.  Evans,  of  the  U. 
S.  Agricultural  Department  in  surveying  the 
roads  of  Adams  County,  Miss.,  preparatory  to 
the  issuance  of  $150,000  of  good  roads  bonds. 
Natchez  is  the  County  Seat  of  Adams  County. 

Missouri. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  presented  an  ordinance  to  the  City 
Council  providing  for  paving  24th  St.,  Fred- 
erick Ave.,  .to  Clay  St.,  with  mineral  rubber 
asphalt. 

Nebraska. 

®The  City  Council  of  Fremont,  Nebr.,  has 
let  the  contract  for  paving  Military  Ave.,  from 
Broad  St.  to  Platte  Ave.,  a  distance  of  9 
blocks,  with  brick,  to  J.  S.  McLaughlin  &  Co.. 
of  Red  Oak,  la.,  at  $2.09  per  sq.  yd. 

Able  &  Roberts,  of  Lincoln,  Nebr.,  submit- 
ted the  lowest  bid  to  the  City  Council  of 
Beatrice,  Nebr..  for  the  repaving  of  District 
No.  1,  at  $2.07  a  sq.  yd.,  for  vitrified  brick 
with  asphalt  filler  and  $1.93  a  sq.  yd.,  using 
sand  filler. 

New  Jersey. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
2,  by  City  Commissioners,  Long  Branch,  N.J., 
for  the  construction  of  pavement  on  a  num- 
ber of  streets.  The  Engineer's  estimates  of 
the  work  to  be  done  under  the  title  by  which 
the  bids  will  be  tested,  all  in  accordance  with 
the  specifications,  are  as  follows :  68,000  sq. 
yds.  bituminous  concrete,  68,000  sq.  yds.  as- 
phalt block,  68,000  sq.  yds.  sheet  asphalt.  68.- 
nOO  vitrified  brick,  2,000  lin.  ft.  curbing  re- 
set, 1,500  lin.  ft.  stone  headers  reset,  500  .sq. 
ft.  cast  iron  gutter  bridging,  500  lin.  ft.  new 
liluestone  curb  set,  200  cu.  yds.  new  concrete. 
No  proposals  will  be  received  or  considered 
unless  accompanied  by  a  certified  check  upon 
a  National  or  State  bank  or  trust  company, 
drawn  to  the  order  of  Frank  L.  Howland, 
Treasurer,  City  of  Long  Branch,  for  the  sum 
(if  $5,000.  Specifications,  forms  of  contract, 
notices  to  .contractors,  etc.,  are  on  file  and 
can  be  seen  at  the  office  of  the  City  Engineer, 
19l'  Broadway,  and  at  the  office  of  the  City 
Clerk,  City  Hall,  between  the  hours  of  9  a.  m. 
and  12  m.  and  2  to  4  p.  m..  until  the  date  of 
the  bidding,  where  they  can  be  obtained  t3\ 
any  person  so  desiring  by  paying  to  the  City 
Clerk  the  sum  of  Five  Dollars.  Frank  L. 
I  lowland.  City  Comptroller;  J.  Wesley  Sea- 
man. City   Engineer. 

The  Cape  May  County  Board  of  FrcehoUl- 
ers,  Cape  May,  C.  H.,  New  Jersey,  has  de- 
cided to  advertise  for  bids  for  the  building 
■  >f    the    Ocean    Citv    lurnpikc.    rmmiiig    from 


•!•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Ocean  City  to  Alarmera,  a  distance  of  two 
miles.  It  will  have  a  40-ft.  wide  roadway 
and  will  be  5  ft.  above  hightide  water. 

The  Committee  of  Lebanon  Township  at 
Glen  Gardner,  N.  J.,  has  awarded  the  contract 
for  curbing  the  streets  of  the  town  to  M.  Irv- 
ing Demarest,  at  $0.36%  per  lin.  ft.  The  work- 
includes  more  than  o.OOO  ft.  of  curbing. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
26,  by  Department  of  Public  Works,  Francis 
Ward,  Commissioner,  Buffalo,  N.  Y.,  for  pav- 
ine  Franklin  St.,  about  6  ft.  wider  than  at 
present,  at  the  northwest  corner  of  Church  St. 
and  at  the  southwest  corner  of  Eagle  St.,  with 
the  required  connections  with  each  kind  of 
pavement  for  laying,  of  which  specifications 
liave  been  filed  by  the  Commissioner  of  Public 
Works. 

®At  an  Executive  Session  of  the  State  Com- 
mission of  Highways,  Albany,  N.  Y.,  con- 
tracts for  the  improvement  of  highways  for 
which  proposals  were  received  Sept.  0th  and 
lOth,  1912,  were  awarded  as  follows : 


•i«Bids  will  be  received  until  0  p.  m,.  Sept. 
26,  by  Marcellus  Johnson,  Village  Clerk.  Bald- 
winsville,  N.  Y.,  for  the  construction  of  a  con- 
crete curb  on  Salina  St.,  Baldwinsville,  from 
East  Genesee  St.,  to  Wood  St.,  on  both  sides 
of  the  thoroughfare  requiring  about  2,800  lin. 
ft.  of  curb.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  Clerk  or  at  the  office 
of  W.  H.  Tappan,  East  Genessee  St..  Bald- 
winsville, N.  Y. 

©President  Connolly,  of  the  Borough  of 
Queens,  New  York  City,  has  awarded  the 
contract  for  regulating  and  repaving  with  im- 
proved granite  blocks  and  old  granite  blocks 
split  and  redressed,  on  a  concrete  founda- 
tion in  Vernon  Ave.,  Lxing  Island  City, 
and  the  Boulevard,  a  continuation  of  the 
same,  a  distance  of  2%  miles  from  the 
plaza  of  the  Vernon  Ave.  bridge,  in  4th 
St.,  to  Astoria  Ferry,  to  Thomas  Callahan,  at 
$229,615.  The  avenue  is  T.j  ft.  in  width.  Other 
contracts  awarded  are  as  follows:  Regulating, 
grading,  curbing  and  laying  sidewalks  and 
cross-walks  in  Sherman  St.,  Long  Island  ^ity, 
from  Washington  Ave.  to  Payntar  St.,  to  the 
Bradley  Imnrovement  Co.,  at  $23,590;  the 
same  work   in   Boulevard,    Long  Island  City. 


Road 

Mile 

No. 

age. 

.5312 

6.10 

5339 

l.OS 

1106 

5.09 

5217 

7.96 

5263 

0.51 

5228 

2.24 

5197 

1.79 

5347 

4.85 

5343 

12.14 

5383 

2.27 

.';3S4 

6.23 

5367 

6.97 

5332 

14.33 

5327 

14.77 

5329 

10.11 

5319 

6.64 

5381 

0.09 

5346 

6.12 

53fiB 

7.00 

5328 

11.20 

5250 

7.00 

6354 

5.11 

5342 

0.61 

5349 

4.9S 

5351 

1.50 

5353 

0.24 

5334 

7.o7 

5379 

3.22 

5316 

3.09 

5321 

1.64 

5357 

0.96 

5358 

0.28 

5359 

6.48 

5360 

5.04 

5361 

0.83 

5353 

2.27 

5364 

1.66 

5324 

10.89 

1105 

0.75 

5341 

6.80 

5377 

1.91 

5338 

13.84 

1095 

1.12 

5259 

6.S6 

5245 

5.97 

5199 

8.25 

.nss? 

2.36 

5340 

8.00 

5366 

1.97 

5368 

4.06 

5370 

2.70 

5344 

2.12 

5330 

5.63 

5380 

2.45 

5318 

1.20 

5323 

8.15 

5315 

2.46 

5382 

12.00 

5313 

1.30 

5286 

4.76 

5335 

1.75 

5331 

1.78 

5348 

12.82 

.-,352 

10.38 

5322 

8.45 

5336 

9.48 

5372 

0.73 

.■;373 

2.85 

5374 

0.20 

5375 

1.34 

5378 

1.29 

5356 

2.02 

5378 

4.50 

5326 

3.93 

Awarded  To. 
Swank  &  Mclntyre,  Buffalo,  N.  T. 


County  and  &  Name  of  Road. 

Alleganv.  Cuba-Friendship,   Pt.  2 . 

Broome,   Binghaniton  City.  Court  St Albert  L.  Willey,   Blnghamton 

Broome,   Harpursville-Ouaquaga   Nathan  K.  Young,  Windsor.  N.  Y 

Chautauqua.  Jamestown-Bemus  Point Mahoney     &     Swanson,      Jamestown 

N.  Y 

Chautauqua,  Dewittvllle-Mayville  Mahoney     &     Swanson,      Jamestown 

N.  Y 

Clinton,  Rouses  Point  Village J.  D.  Sullivan,  Keeseville,  N.  Y 

Clinton,   Plattsburg  City   Bluff  Point  Stone  Co.,  Plattsburg 

Columbia,  Hillsdale-Copake  Iron  Works. ..  Rousseau  &  Parker,  Hudson,  N.  Y 

Delaware    and    Schoharie,    Grand    Gorge- 
Stamford   Bridgeport  Const.  Co.,   Poughkeepsle. 

Delaware,  East  Branch -Trout  Brook H.  B.  Cooper.  Albany,  N.  Y 

Delaware.  Margaretville-Hallcottville   Gruner  &  Hallenbeck,  Harriman,  N.  Y. 

Greene,    Catskill-Athens    Wm.  P.  McDonald  Cons.  Co.,  Mt.  Ver 

non    

Jeff,  and  Lewis,  Lowville-Carthage M.  R.  Klock  &  Co.,  Watertown.  N.  Y. 

Lewis,  Oneida  Co.   Line-Turin Newport  Cons.  Co..    Herkimer 

Madison,   Cazenovia-Morrisville   Mosler    &    Summer,    Buffalo 

Niagara,  Wrishts  Corners-Hartland   S.   R.  Malcolm  &  Son.   Medina 

Niagara,  Lii  Salle  Bridge   Mitchell.    Wilson  Co..  Niagara  Falls.. 

Oneida,   Renisen-Boonvllle  Town  Line Setts  &   Bolce.  Brown's  Sta 

Onondaga,    Syracuse-Lafayette    John  Kelly.  Syracuse,  N.  Y 

Orange,  West  Point-Central  Valley Suffolk    Const.   Co.,   Huntington 

Oswego.  Central  Sq. -Union  Sq.,  Pt.  2 Newport  Con.   Co.,  Herkimer 

Rensselaer,   Raymertown-Hoosick,  Pt.  2...Thos.    Carr.    Troy    

Steuben,  Cemetery  HUl-Hornell Swank    &   Mclntyre,   Buffalo 

Steuben,  Painted  Post-Addlson,  Pt.  3 John  C.    Bradley,   Corning 

Steuben,  Avoca  Village McGuIre   &   Fahy,   Hornell 

Steuben.  Hornell  City-Canlsteo  St McGuire  &  Fahy.    Hornell 

Schuyler  &   Yates,   Watklns-Yates  County 
Line     Corbett   &  Gilbert,   Watkins 

Tompkins,  Ithaca-West  Danby,  Pt.  1 F.  P.  Meckes.  Long  Pond.  Pa 

Washington,  Cambridge-Salem,  Pt.  3 Alpheus  G.    Davis,    Schnectady 

Westchester,  White  Plains-Rye  Wm.    F.    McCabe    Cons.    Co..    White 

Plains     

Westchester,  Bronxvllle  Village  The  Hastings  Pav.   Co.,   N.  Y.   C 

Westchester,    Mt.    Vernon    City-Columbus 
Ave Wm.    P.    McDonald.   Mt.   Vernon 

Westchester,    Yonkers    City-Central    Park 
Ave Henry  J.   MuUin,  Jamaica 

Westchester.  East  Vlew-Brlar  Cliff  Manor.  Sam'l  Beskln,   Fishklll   

Westchester,  Briar  Cliff  Manor  Village Jos.    L.    Cuozzo.    Yonkers 

Westchester,   Peeksklll  Village  H.   B.   Sproul,   PeeksklU 

Westchester.  Ossining-Croton  River H.   B.   Sproul,   Peeksklll 

Yates.   Dundes-Penn  Yan    Lane  Cons.   Corp.,   Merlden,   Conn 

Albany,    Albany   City-Central  Ave John   E.  Consalus,   Albany 

Allegany,    Friendship-Belmont    Falk    &   Menzies.    Buffalo 

Broome,    Riverside  Drivc-Binghamton Albert    L.    Willey.    Binghamton 

Broome  &   Delaware,   Windsor-Deposit. ...  Edgecomb   Bros.,    Binghamton 

Chemung,  Elmira  City-South  Broadway ...  John    H.    Gordon,    Albany 

Cattaraugus,   Salamanca-Little  Valley Mahoney  &   S\vanson.    Jamestown 

Chautauqua,    Bemis    Point-Dewittville Dunkirk  Const.   Co..   Dunkirk 

Clinton,   Chazy-Rouses   Point    John  E.   Consalus,   Albany 

Clinton,    Rouses   Point-Canadian   Line John    D.    Sullivan.    Keeseville 

Delaware,    Colchester-Sullivan    Co.    Line. .  Merrltt   Cons.    Co.,   Tuckahoe 

Greene,    Catskill  Village    Wm.     P.    McDonald    Cons.    Co.,     Mt. 

Vernon     

Greene,   Athens-Coxsackie   I'.usso  Parker  Cons.  Co.,  Hudson 

Greene,   Coxsackie-Ravena,   Pt.   2 David  H.    Crow,   Ravena,  N.   Y 

Jefferson,   Carthage  Village   John  H.  Nelson  &  Co.,  Herkimer 

Madison,    Morrisville-Bouckville    Faddleford   &   King,   Sherburne 

Madison,    Bouckville-Madison     Dale  Engineering  Co..   IJtica,  N.  Y... 

Onondaga.   Camlllus-Fairmount.   Pt.   2 C.    F.    Sullivan,    Syracuse 

Ontario  &  Yates.    Penn  Yan-Halls  Cors...J.    W.    Brennan.    Geneva 

Orleans.   Medina   Village    Falk    &   Menzies,    Buffalo 

Oswego,    Fulton-Osweeo  , J.    A.    Culker   Co.     Oswego 

Saratoga,    Stillwater  Village    Lang  &  Horton,   Schuylerville 

Schoharie,   Howes  Cave-Cobleskill J.    H.   Gordon,   Albany    

McGreevey.    McGuigan   &   Baum,   EI- 

Schuyler,  Watkins  Village-Franklin  St ralra     

St.    Lawrence,    Gouverneur   Village Burns   &  McConville.   Ogdensburg 

Steuben.  Canlsteo-Jasper    Shaughness.v  Cons.    Co.,    Albany 

Steuben,  Arkport-Dansville    Atlanta  Con.  Co..  Atlanta,  N.  Y 

Sullivan.    Monticello-Liberty,    Pt.    2 Jno.    E.    Consalus,    Albany 

Washington.   Salem-Granville.    Pt.   2 Wm.   Fox.   Saratoga,  N.  Y , 

West.   New  Rochelle-Mamaroneck    Warren   Bros.,    Boston,    Mass 

West,   Rye  Village    The  Hastings  Paving  Co.,  N.  Y.  C. . . 

West,  Pelham-N.  Rochelle   Warren    Bros.,    Boston,    Mass 

West,   Pelham  Manor  Village The  Hastings  Pav.  Co.,  N.  Y.  C 

West,  Mamaroneck  Village   Sam'l    Beskin,    Fishklll    

West,  White  Plains  Village   Sam'l    Beskin.    Fishkill    

Wayne,  Ontario   Ctr. -Williamton    Thos.   Hucknall,  Albion,  N.   T 

Dutchess,   Dover  Pis. -Pawling  Town  Line. 

Pt.   2    H.   B.   Sproul.  Peeksklll,   N.   Y 


Amt. 
i  85,916 
22.862 
58,079 

70,037 

49.641 
21.293 
14.816 
42,988 

126.492 
18,157 
61.934 

72.062 

141,959 

139,448 

103,381 

49,648 

3,302 

62,661 

94,8d!i 

146,879 

81.704 

57,622 

23,646 

51.787 

10,991 

4,414 

78.100 
43,748 
25.932 

10.713 
30,457 

10.251 

99,729 
51.982 
12.297 
32,423 
16,717 

114,830 
47,402 
55,976 
38.733 

119.471 
43,694 
85.847 
53,394 
77,082 
27.666 
62.494 

14,052 
39,724 
27,961 
47.574 
68.645 
25.93? 
33.48? 
94.650 
72.543 
142.992 
44,918 
47,498 

54,677 

21,133 

120,737 

135,791 

87,404 

110,868 

35,492 

74,171 

5,739 

28,383 

67,691 

72,129 

47,354 

40,826 


from  Payntar  Ave.  to  Webster,  to  Frank  J. 
Clancy,  at  $21,263 ;  the  same  work  in  Marion 
St.,  Long  Island  City,  from  Payntar  Ave.,  to 
Washington  Ave.,  Frank  J.  Clancv,  at  $27,441. 
The  Village  Board  of  Yorkville,  N.  Y.,  has 
accepted  the  plans  and  specifications  as  pre- 
pared by  Engineers  W.  G.  Stone  &  Son  for 
the  paving  of  Main  St.  with  bitulithic  at  an 
estimated  cost  of  $5,500.  The  proposed  pav- 
ing will  extend  from  the  intersection  of 
Whitesboro  St.  to  the  southern  village  line. 

Ohio. 

^■Bids  will  be  received  until  noon,  Oct.  1, 
by  John  Lloyd,  Director  of  Public  Service, 
Middletown,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
sidewalks,  curb  and  gutter.  A.  Stahlhtber  is 
Clerk.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

•{•Bids  w^ill  be  received  until  noon,  Sept.  27, 
by  Department  of  Public  Service,  C.  J.  Gross, 
Secy.,  Dayton,  O.,  for  the  following  street 
improvements:  For  the  paving  of  the  follow- 
ing streets  and  avenues:  Bolander  .Ave.,  froni 
Cincinnati  St.  to  Broadway;  Cincinnati  St., 
from  Bolander  Ave.  to  Miami  Chapel  Road ; 
Miami  Chapel  Road  from  Broadway  to  Big 
Four  Railroad.  For  the  repaving  o'f  North 
and  South  Market  St.,  from  Main  St.  to  Jef- 
ferson St.  For  the  grading  and  graveling  of 
the  roadway  of  Marion  St.,  from  Third  St.  to 
Second  St.  For  the  unfinished  portions  of 
sidewalks  on  Phillips  Ave.,  from  Wayne  Ave. 
to  Wyoming  St.  In  accordance  with  the  plans 
and  specifications  therefor  on  file  in  the  office 
of  the  City  Civil  Engineer. 

•{•Bids  will  be  received  until  1  p.  ni.,  Sept, 
27,  by  C.  C.  Meekison,  Henry  County  .\uditor. 
Napoleon,  O.,  for  the  improvement  of  a  num- 
ber of  roads.  A  certified  check  for  $500  must 
be  filed  with  each  bid. 

•{•Bids  will  be  received  until  noon,  Sept.  28, 
by  Trustees  of  Liberty  Township  at  the  office 
of  the  County  Surveyor,  Findlay,  O.,  for  grad- 
ing about  1  mile  of  road  on  what  is  known  as 
the  OLP.  Shaw  Road  in  Sections  7  and  18, 
Liberty  Township. 

•^Bids  will  be  received  until  noon,  Sept.  28, 
by  E.  H.  Perkins,  Village  Clerk,  Macarthur. 
O.,  for  the  construction  of  waterbound  mac- 
adam roadway,  16  ft.  wide  on  a  number  of 
streets.  A  certified  check  for  $500  must  be 
filed  with  each  bid. 

•{•Bids  will  be  received  until  noon,  Oct.  3,  by 
Board  of  Franklin  County  Commissioners, 
Columbus,  O ,  for  furnishing  the  necessary  la- 
bor and  material  for  the  construction  of  addi- 
tional grading  and  paving  on  the  Cleveland 
Ave.  Road  Improvement  from  the  intersection 
of  the  north  corporation  line  of  Columbus,  O., 
to  the  north  corporation  line  of  Linden 
Heights,  O.  A  certified  check  for  $400  must 
be  filed  with  each  bid.  John  Scott  is  Clerk  of 
the  Board. 

^•Bids  will  be  received  until  noon,  Sept.  30, 
by  F.  A.  Zimmerman,  Director  of  Public  Serv- 
ice, Norwood,  O.,  for  furnishing  the  necessarv 
labor  and  materials  for  construction  of  sani- 
tary sewers  in  Section  Ave.,  from  the  north 
line  of  Norwood  View  Subdivision  to  Dale 
Road ;  in  Dale  Road  from  Section  Ave.  to 
Carthage  Ave.,  and  in  Carthage  Ave.,  from 
Dale  Road  to  the  north  line  of  Norwood  View 
Subdivision,  being  part  of  the  northwest  part 
of  Subdistrict  No.  2  of  District  No.  4  of  the 
General  Plan  of  Sanitary  Sewers  in  Norwood. 
Bids  must  be  made  in  accordance  with  the 
plans  and  specifications  for  said  work  as  pre- 
pared by  Jas.  A.  Stewart,  Engineer,  which 
plans  and  specifications  are  now  on  file  at  the 
office  of  the  Director  of  Public  Service  at  said 
city  and  at  the  office  of  Jas.  A.  Stewart,  No. 
1112  Traction  Bldg.,  Cincinnati,  Ohio.  Bids 
must  be  accompanied  by  good  and  sufficient 
bond  of  5  per  cent,  of  the  amount  of  the  bid. 
J.  F.  Rolsen,  Jr.,  is  Clerk. 

4"Bids  will  be  received  until  noon,  Sept.  30, 
by  Department  of  Public  Service,  A.  J.  Pater, 
Clerk.  Hamilton.  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  improvement 
of  Vine  St.  from  Front  St.,  to  Linn  St.,  and 
Front  St.,  from  Heaton  St.  to  Vine  St.,  by 
paving  the  roadway  thereof  with  sheet  asphalt, 
vitrified    brick,  bitulithic    or    bituminous  mac- 


•{•  indicates  -work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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adam,  or  creosoted  wood  block,  and  construct- 
ing the  necessary  curbing  and  guttering  in  ac- 
cordance witii  plans  on  file  in  the  office  of  the 
City  Engineer. 

•J«Bids  will  be  received  until  1  p.  m.,  Sept. 
30,  by  Cnmmissioners  of  Tuscarawas  County, 
New  Philadelphia.  O.,  for  macadam  pike  on 
Grade  Crossing  Elimination  Road  in  Sandv 
Township,  on  C.  &  P.  R.  R.,  near  Valley 
Junction,  according  to  plans  and  estimates  on 
fde  in  the  County  Auditor's  office  Each  bid 
nnist  be  accompanied  by  a  cash  deposit  of 
$100,  or  certified  check  payable  to  VV.  C.  Shott, 
Auditor  of  said  County. 

•{•Bids  will  be  received  until  noon,  Oct.  7, 
by  J.  W.  Chrisford.  Director  of  Public  Serv- 
ice, Lakewood,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  grading  and  drain- 
ing Phelps  Ave.,  from  Detroit  Ave.,  to  Sloane 
Ave.,  according  to  plans  and  specifications  on 
file  in  Director  s  office  and  at  the  office  of  C. 
\y.  Root,  1033  Society  for  Savings  Bldg.. 
Cleveland,  ().  Each  liid  must  separately  state 
the  labor  and  material  which  shall  be  furnished 
and  be  accompanied  bv  a  certified  check  in  the 
sum  of  $200. 

^Bids  will  be  received  until  noon,  Oct.  2,  by 
VV.  J.  Springborn,  Director  of  Public  Service, 
Cleveland,  O.,  for  asphalt  cement  for  the 
Street  Repair  Department.  Specifications 
may  be  secured  of  the  Superintendent  of 
Street  Repair,  311  Superior  Ave.,  N.  E.  \V. 
H.  Kirby  is  Secretary  of  the  Director. 

•J«Bids  will  be  received  at  the  office  of  tlie 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  Oct.  11,  1912,  for  grading 
and  paving  with  a  waterbound  gravel  mac- 
adam, the  Owl  Creek  Road.  State  Highwav 
"D"  Pet.  No,  (311  in  Union  Township,  Pike 
County.  Length,  10,560  ft.,  or  2.00  miles: 
width  of  pavement,  10  ft.  Estimated  cost  of 
construction,  $2,373.60.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required  to 
give  bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Aug.  1,  1913. 
Plans  and  specifications  are  on  file  in  the  office 
of  the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  anv 
and  all  bids.  James  R.  Marker,  Columbus.  O', 
is  State  Highway  Commissioner. 

•I'Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Oct.  11,  1912,  for  grading 
and  paving  with  a  waterbound  gravel  macad- 
am. The  Piketon  Richmondale  road.  State 
Highway  "H"  Pet.  No.  650  in  Jackson  Twp., 
Pike  County.  Length.  5,280  ft.  or  1.00  mile. 
Width  of  pavement,  10  ft.  Estimated  cost  of 
construction.  $2,829.85.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
liid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  tlie 
contract  price.  Date  set  for  completion,  .Au- 
gust 1,  1913.  Plans  and  specifications  are  on 
lile  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway 
Commissioner. 

4*Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus. 
().,  until  2  p.  m.,  Oct.  11,  1912,  for  grading 
and  paving  with  a  bituminous  surface  treated 
concrete  pavement.  The  Lake  Shore  road. 
State  Highway  "E"  Pet.  No.  608  in  Vermil- 
lion Twp.,  Erie  County.  Length,  5,300  ft.,  or 
1.00  mile.  Width  of  pavement,  12  ft.  Esti- 
mated cost  of  construction.  $7,137.  A  draft 
(ir  certified  check  for  $.300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
required  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion  Au- 
.yust  1,  1912.  Plans  and  specifications 
are  on  file  in  the  office  of  the  County  Com- 
missioners and  the  State  Highway  Depart- 
ment. The  State  Highway  Commissioner  re- 
serves the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  Columbus.  O.,  is  State 
Highway  Commissioner. 

•J-Bids  will  be  received  at  the  office  of  the 
State    Highwav    Conuuissioner    at    Columbus, 


O..  until  2  p.  ni.,  Oct.  11,  1912,  for  grading 
and  paving  with  a  waterbound  macadam.  The 
Delphos  and  Ft.  Jennings  road.  State  High- 
way "B"  Pet.  No.  637  in  Jennings  Twp.,  Put- 
nam County.  Length,  18,200  ft.,  or  3.45  miles. 
Width  of  pavement,  1-1  ft.  Estimated  cost  of 
construction,  $10,717.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the 
contract  price.  Date  set  for  completion,  Au- 
gust 1,  1913.  Plans  and  specifications  are  on 
file  iri  the  office  of  the  Township  Trustees  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commission- 
er. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Oct.  11,  for  grading  and 
paving  with  a  waterbound  gravel  macadam. 
The  Grassv  Fork  road.  State  Highwav  "C" 
Pet.  No.  610  in  Mifflin  Twp,  Pike  Countv. 
Length,  11,070  ft.,  or  2.09  miles.  Width  of 
pavement,  10  ft.  Estimated  cost  of  construc- 
tion, $3,559.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  August  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Oct.  11,  for  grading  and 
paving  with  a  waterbound  macadam.  The 
Sinking  Springs  road.  State  Highway  "G" 
Pet.  No.  615  in  Mifflin  Twp.,  Pike  County. 
Length,  5,280  ft.,  or  1.00  mile.  Width  of 
pavement,  12  ft.  Estimated  cost  of  construc- 
tion, $2,778.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,    is    State    Highway    Commissioner. 

4*Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O..  until  2  p.  m.,  Oct,  11,  1912,  for  grading  and 
paving  with  a  waterbound  macadam  and  con- 
crete. The  Waverly  and  Beavertown  road. 
State  Highway  "F"  Pet  No.  613  in  Pee  Pee 
and  Seal  Twps.,  Pike  County.  Length.  5,280 
ft.,  or  1.00  mile.  Width  of  pavement,  12  ft. 
Estimated  cost  of  construction,  $4,124.  A 
draft  or  certified  check  for  $300  shall  be  de- 
posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
equal  to  the  contract  price.  Date  set  for  com- 
pletion, August  1,  1913.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  Columbus.  O.,  is  State 
Highway  Commissioner. 

•{•Bids  will  be  received  at  the  office  of  the 
.State  Highwa\'  Commissioner  at  Columbus. 
O.,  until  2  p.  "m..  Oct.  11,  1912,  for  grading 
and  paving  with  brick  for  heavy  traffic.  The 
Wadsworth  Wooster  road.  State  Highway 
"C"  Pet.  No.  548  in  Wadsworth  Twp.,  Medina 
County.  Length.  4,081  ft.,  or  0.77  mile.  Width 
of  pavement,  10  ft.  Estimated  cost  of  con- 
struction, $9,(i54.  .X  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  .August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  High- 
wa\-   Department,      The    State   Highway   Com- 


missioner reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,    is    State    Highway    Commissioner. 

•^Bids  win  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Oct.  II,  1912,  for  grading  and 
paving  with  a  waterbound  gravel  macadam. 
The  Big  Basin  road.  State  Highway  "E" 
Pet.  No.  612  in  Newton  Twp.,  Pike  County 
Length,  5,100  ft.,  or  0.97  mile.  Width  of  pave- 
ment, 10  ft.  Estimated  cost  of  construction, 
$3,168.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,    is    State    Highway    Commissioner. 

^•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
Ohio,  until  2  p.  m.,  Oct.  11,  1912,  for  grad- 
ing and  paving  with  brick  for  heavy  traffic, 
the  Akron-Canton  road.  State  Highway  "F" 
Pet.  No.  495  in  Springfield  Twp.,  Summit 
County.  Length  10,200  ft.,  or  1.93  miles. 
Width  of  pavement,  13  and  14  ft.  Estimated 
cost  of  construction,  using  sandstone  curb, 
$31,164;  estimated  cost  of  construction, 
using  concrete  curb,  $29,721.  A  draft  or  cer- 
tified check  for  $.300  shall  be  deposited  with 
each  bid.  The  successful  bidder  will  be  re- 
quired to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
August  1.  1913.  Plans  and  specifications  are 
on  file  in  the  office  of  the  County  Commis- 
sioners and  the  State  Highway  Department. 
The  State  Highway  Commissioner  reserves 
the  right  to  reject  any  and  all  bids.  James 
R.  Marker,  Columbus,  O.,  is  State  Highway 
Commissioner. 

®J.  M.  Snoffer,  of  Columbus,  O.,  has  been 
awarded  the  contract  by  the  Franklin,  Union 
and  Madison  County  Commissioners,  at  Co- 
lumbus, for  the  construction  of  the  Post  Road 
from  Dublin  to  Plain  City,  in  Union  County, 
a  distance  of  9  miles,  at  $.38,445.  The  road  is 
to  be  of  waterbound  macadam  and  will  be  10 
ft.  wide  with  a  rock  berme  of  3  ft.  on  each 
side. 

®The  Board  of  Control  of  Marion,  O.,  has 
let  the  contract  for  resurfacing  Prospect  St., 
from  the  railroad  to  Hill  St.  to  the  Asphalt 
Block  Co.,  of  Toledo,  O.,  at  $16,757,  and  for 
paving  Lincoln  Ave.,  with  Hocking  block  to 
James  C.   Drake,  at  $13,700. 

®The  Board  of  Control  of  Springfield,  O., 
has  let  the  contracts  for  the  construction  of 
macadam  on  the  following  roads  to  Thomas 
E.  Wren,  as  follows:  Sigler  St.,  $6,102;  Jas- 
per St.,  $1,157;  Mulberry  St.,  $2,766;  Innis- 
fallen  Ave.,  $2,826;  Cecil  St.,  $2,055,  and 
Grand  Ave.,  $4,257. 

®The  Board  of  Control  of  Springfield,  O., 
has  awarded  the  following  contracts  for  the 
following  street  improvements:  Sigler  St.. 
macadam,  Edward  Ryan,  $6,812;  Jasper  St., 
macadam,  Thomas  E.  Wren,  $1,157  ;  Mulberry 
St.,  macadam,  Thomas  E.  Wren,  $2,766;  In- 
nisfallen  Ave.,  macadam,  Thomas  E.  Wren, 
$2,0.55;  Grand  Ave.,  macadam,  Thomas  E. 
Wren.   $4,257. 

®The  Department  of  Public  Service  of 
Dayton,  O.,  has  let  contracts  for  improve- 
ment work  as  follows :  Sidewalks— Valley  St.. 
J.  I.  Geiger,  $.5,701;  Daller  St.,  E.  M.  Riser, 
$1,190;  Glendale  Ave.,  A.  J.  Kramer,  $2,750. 
J.  O.  Shoup  secured  the  contract  for  paving 
Carlisle  .'\ve.,  from  Wayne  to  Wyoming  St", 
at  $14,516. 

®The  Board  of  Control  of  Alliance,  O.,  has 
let  the  contract  for  the  paving  of  Vine  St'.,  to 
the  J.  C.  Devine  Co.,  at  $20,022.  The  specifi- 
cations call  for  .Mliance  brick,  stone  curbs, 
cement  fillers  and  slag  base.  The  same  com- 
pany secured  the  State  St.  paving  contract  at 
$10,133.  John  Wilson  was  awarded  the  con- 
tract for  paving  South  Arch  .^ve.,  at  $4,193. 
J.  C.  Devine  received  the  contract  for  the 
paving  of  Hartshorn  St.,  at  $20,8.56,  and  John 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Wilson  was  awarded  the  contract  for  paving 
South   St.,  at  $9,421. 

®The  Board  of  Control  of  Toledo,  O.,  has 
let  the  contract  for  the  paving  of  Albion  St., 
from  Monroe  to  Central  Ave.,  to  John  Mc- 
Mahon  at  $35,512.  Vitrified  brick  with  a 
concrete  foundation  and  asphalt  filler  will  ho 
used. 

®I.  M.  Hennessey  &  Bro..  of  Piqua,  O., 
have  been  awarded  the  contract  by  A.  \\ . 
Burton,  Director  of  Public  Service,  Piqua, 
for  the  improvement  of  North  Chestnut  St., 
South  Chestnut  and  South  Ave.,  from  Pligh 
St.,  south  to  corporation  line,  by  grading,  curb- 
ing, guttering,  constructing  necessary  cul- 
verts, drains  and  retaining  walls,  and  paving 
the  roadway  with  brick,  cement,  macadam, 
bituminous  macadam,  asphalt  block,  asphalt 
binder,  or  creosote  block,  at  $40,048.  The 
work  also  includes  sanitary  sewers  and  storm 
sewers.     Bids   were   opened    Sept.    17. 

®Fred  Batzing,  care  Doran  &  Co.,  Cincin- 
nati, O.,  has  been  awarded  the  contract  by  F. 
.■\.  Zimmerman,  Director  of  Public  Service, 
Norwood,  O.,  for  furnishing  the  labor  and 
materials  for  the  repair  and  resurfacing  of 
streets,  including  8,0OO  cu.  yds.  of  broken 
stone,  at  $1.42  per  cu.  yd.  Bids  were  opened 
Sept.  5. 

®John  R.  Bentley,  Hippodrome  Bldg., 
Cleveland,  C).,  has  been  awarded  the  contract 
by  W.  J.  Springboni,  Director  of  Public 
Service,  Cleveland,  for  the  paving  of  I^ike- 
view  Road  and  East  T23d  St.,  from  Superior 
Ave.  N.  E,  to  Castlewood  .■\ve.  N.  E.,  at  $12,- 
749.  C.  E.  Wilson  &  Son,  Cleveland,  secured 
the  contract  for  paving  St.  Catherine  Ave  S. 
E.,  froifl  East  93d  St.  to  East  99th  St.,  at  $5,- 
823.  Bids  on  four  other  streets  were  re- 
jected. The  work  includes  grading,  draining, 
curbing  and  paving.  Bids  were  opened  Sept. 
4  and  contracts  awarded   Sept.  20. 

®G.  J.  Walters  of  Hubbard.  O.,  has  been 
awarded  the  contract  by  the  Mahoney  Coun- 
ty Commissioners,  Youngstown,  O.,  Geo.  M. 
.Montgomery,  Engineer,  1818  Wilson  Ave., 
Youngstown,  for  grading  and  macadamizing 
the  Jacob  Road  for  a  distance  of  about  one 
inile,  in  Cortsville  Township,  at  $3,463.  Bids 
were    opened    Sept.    7. 

®Van  Camp  Bros.,  of  Newtonville,  O.,  have 
been  awarded  the  contract  by  the  County 
CoiTimissioners.  .'Mbert  Rcinhardt,  Clerk,  Cin- 
cinnati, O.,  for  the  improvement  of  the  Clough 
Creek  pike  from  the  Batavia  pike  to  the 
Bogart  road,  Anderson  Township,  at  $10,74li. 
Bids  were  opened  Sept.   13. 

®P.  Campbell  of  Canton,  O.,  has  been 
awarded  the  contract  by  the  Stark  County 
Commissioners,  J.  11.  McConncll,  Auditor, 
for  labor  and  material  for  the  construction 
of  0.625  mile  of  improved  roadway,  known 
as  the  North  Industry-Howenstine  Road  Im- 
provement, at  $12,017.  Bids  were  opened 
Sept.    18. 

®Frank  Broeman,  3140  GafT  .\ve.,  Cincin- 
nati, O.,  has  been  awarded  the  contract  by 
Director  of  Public  Service  V.  T.  Price  of 
that  city,  for  the  improvetnent  of  sidewalks 
with  planks  in  the  Eastern  and  Western 
Districts  for  the  season  ending  Dec.  31,  1912, 
at  $6,900.     Bids  were  opened   Sept.  12. 

®The  Henkel  &  Sullivan  Co.,  710  Mercan- 
tile Library  Bldg.,  Cincinnati,  O.,  has  been 
awarded  the  contract  by  V.  T.  Price,  Di- 
rector of  Public  Service  of  that  city,  for  the 
improvement  of  Durrell  .\ve.,  from  Lincoln 
."^ve.  to  Chapel  St.,  by  grading,  setting  cement 
curbs,  paving  the  roadway  with  brick  and 
constructing  the  necessary  drains  and  retain- 
ing walls,  at  $6,679.  Bids  were  opened  Sept. 
12. 

®The  Kirchner  Construction  Co.,  221  W. 
Ninth  .\ve.,  Cincinnati,  O.,  has  been  awarded 
the  contract  by  V.  T.  Price,  Director  of  Pub- 
lic Service,  Cincinnati,  for  the  improvement 
of  Harlem  Place,  from  Blair  .^ve.  to  Jona- 
than Ave.,  by  grading,  laying  cement  com- 
bined curb  and  gutter  30  ft.  between  curbs, 
paving  the  roadway  with  brick  and  construct- 
ing the  necessary  drains  and  inlets,  at  $10,576. 
Bids  were  opened   Sept.    12. 

®The  Ohio  Engineering  Co.,  Elyria.  O., 
has    been    awarded    the    contract    bv    the    Di- 


rector of  Public  Service,  Lorain,  O.,  for  the 
paving  of  Lake  Place  at  $1,556,  W.  27th  St. 
at  $8,189,  and  E.  29th  St.  at  $31894.  Bids 
were  opened  Sept.  19  bv  L.  B.  Johntson, 
Clerk. 

©Contracts  were  awarded  as  follows  by  the 
Department  of  Public  Service,  Cincinnati,  O., 
for  improvement  work  for  which  bids  were 
opened  Sept.  lU:  Kirchner  Construction  Co., 
Cincinnati-Ada  St.,  from  Ravine  to  Flora 
Sts.,  $3,064;  Charlotte  St.,  from  Baymiller  to 
Linn  Sts.,  $4,274 ;  Depot  St.,  from  Gesl  to 
Kelso  Sts.,  $11,406.  Henkel  &  Sullivan,  Cin- 
cinnati-Highland Ave.,  from  Melish  Ave.  to 
Goodman  St.,  $5,923.  Wm.  P.  Flynn,  Cincin- 
nati-McMakin  St.,  from  Jo  Williams  St.  to 
Delaney  St.,  $2,984.  All  bids  were  rejected 
for  the  improvement  of  Isabella  St.,  from 
north  end  of  improvement  to  Markbreit  Ave. 

V.  T.  Price,  Director  of  Public  Service  of 
Cincinnati,  O.,  rejected  all  bids  received 
Sept.  12  for  the  improvement  of  Chapel  St., 
from  Gilbert  Ave.  to  Park  Ave.,  by  resetting 
old  curbs  and  setting  new  curbs  where  neces- 
sary, resurfacing  the  roadway  with  asphalt 
and   constructing   the   necessary   drains. 

V.  T.  Price,  Director  of  Public  Service,  Cin- 
cinnati, O.,  rejected  all  bids  received  Sept. 
12  for  the  improvement  of  right-of-way  from 
Conklin  St.  to  Polk  St.,  by  constructing  re- 
inforced concrete  steps  and  appurtenances. 

V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  rejected  all  bids  received  Sept. 
12  for  the  construction  of  a  concrete  retaining 
wall  north  side  of  Glenway  Ave.,  from  Beech 
-Vvc.  to  Manss  Ave. 

V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  rejected  all  bids  received  Sept. 
12  for  the  improvement  of  Yonkers  Ave., 
from  Beekman  St.  to  Moosewood  Ave.,  by 
grading,  setting  cement  curb,  concrete  gutter 
and  crossing,  paving  the  roadway  with  mac- 
adam and  constructing  the  necessary  drains, 
inlets   and   retaining  walls. 

The  City  Council  of  Springfield.  O.,  has 
passed  an  ordinance  determining  to  proceed 
with  the  paving  of  Center  St.,  from  Oben- 
chain  Alley  to  Perrin  Ave.  Edward  Seggerson 
is  City  Clerk. 

The  city  of  Cleveland,  O.,  has  acquired  land 
for  the  upper  portion  of  the  new  boulevard 
from  West  45th  St.  to  the  Superior  viaduct, 
for  $410,000.  Plans  for  the  boulevard  have 
been  subinitted  to  the  supervising  architects  of 
the  group  plan.  .A  portion  of  the  $90,000  avail- 
able for  the  improvement  will  be  used  in  level- 
ing the  old  Franklin  reservoir,  now  the  site  of 
Fairview  Park. 

.\  committee  from  the  Board  of  Trade  of 
Columbus,  O.,  has  asked  Engineer  Henry 
Maetzel  to  prepare  estimates  of  the  cost  of 
paving  East  Main  St.,  from  High  St.  to  Aluiu 
Creek.  Asphalt  is  being  considered  as  the  pav- 
ing material. 

The  City  Council  of  Cleveland,  O.,  has 
passed  an  ordinance  authorizing  the  issuance 
of  $l..")40,0OO  bonds  for  street  improvements, 
park.s,  city  farm,  police  and  fire  departments 
and  to  cover  the  cost  of  acquiring  the  East 
Ohio  Gas  Co.'s  building  adjoining  the  City 
Hall  on  Superior  .Ave.  N.  E.  Of  the  total 
amount,  $500,000  will  be  for  sewer  and  paving 
work,  and  $50,000  for  garbage  disposal  exten- 
sions. 

Following  bids  were  received  by  the  city  of 
Greenville,  O.,  for  building  the  roadway. 
curbs,  gutters  and  storm-sewers  from  Sater 
to  Fair  Sts. :  John  Ludy,  $4,666 :  Greenville 
Gravel  Co.,  $4,824  ;  Foster  &  McKeown.  $.5,349 : 
Howard  McNeeley,  $.5,604;  Baker  &  Warner, 
$5,712   and  H.  D.  Curtis,  5,749. 

City  Engineer  M.  J.  Bahin,  of  Springfield, 
O..  has  prepared  estimates  for  proposed  pav- 
ing work  as  follows :  High  St.,  from  Belmont 
.\ve.  to  Raflfensberger  Ave.,  brick,  $13.630 ; 
sheet  asphalt,  $16,154;  asphalt  block,  $17,311. 
Paving  High  St..  from  Raflfensberger  Ave.,  to 
the  right-of-way  of  the  Detroit,  Toledo  & 
1  ronton  Railroad,  brick.  $40,488;  sheet  .asphalt. 
$43.099 ;  asphalt  block,  w-ith  cement  curbs,  $44,- 
742 ;  asphalt  block  with  limestone  or  sandstone 
curbs,  $47,895. 

City  Engineer  M  J.  Bahin  of  Springfield. 
O..   has   submitted    the   following  estimates  to 


the  Board  of  Control  for  paving  work  as  fol- 
lows :  Repaving  Limestone  St.,  from  Rice  St. 
to  Johnston  St.,  sheet  asphalt,  26,716,  asphalt 
block,  $28,640,  and  brick,  $22,560 ;  repaving  of 
Limestone  St.,  from  John  St.  to  Leffel's 
Lane,  asphalt  block,  $30,610,  sheet  asphalt. 
$28,688,  brick,  $27,094,  asphalt  block,  lime- 
stone curbing,  $33,3.59. 

The  City  Council  of  Toledo,  O.,  has  ap- 
proved legislation  to  pave  Ewing  St.,  from 
\'ance  to  Hamilton   Sts. 

Oklahoma. 

®L.  B.  Towner  &•  Son,  Muskogee,  Okla., 
have  been  awarded  the  contract  by  the  city 
of  Wagoner,  Okla.,  T.  A.  Chesney,  City 
Clerk,  for  furnishing  one  8-ft.  street  sweeper 
at  $225.     Bids  were  opened   .Aug.  26. 

Oregon. 

®The  City  Council  of  Eugene,  Ore.,  has  let 
the  contract  for  the  construction  of  nearly  a 
mile  of  paving  to  Clark  &  Henery  Construc- 
tion Co.,  at  $24,667. 

Pennsylvania. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
I,  by  Hoard  of  County  Commissioners,  Pitts- 
burgh, Pa.,  for  the  improvement  of  two  high- 
ways and  also  for  furnishing  the  road  de- 
partment of  .\lleghen\  County  with  asphaltic 
concrete  for  the  center  and  extension  of 
roads  as  follows :  Charters  Road — From  line 
of  city  of  Pittsburgh  (formerly  Elliott  bor- 
ough), extending  in  a  northwesternly  direc- 
tion through  and  along  lands  of  William 
Wilson,  Frank  A.  Stevenson,  McNeil  heirs 
and  others,  to  intersection  with  line  of  said 
city  of  Pittsl>urgh  (  formerly  Sheridan  bor- 
ough), being  a  distance  of  Mi  mile,  more  or 
less,  and  situate  in  Chartiers  Township. 
Glassport  and  Elizabeth  Extension  Road — 
From  a  point  on  the  improved  (jlassport  and 
Elizabeth  road,  thence  extending  through  and 
along  lands  of  the  Glassport  Land  Company 
and  the  Pittsburgh  &  Lake  Erie  Railroad, 
Company,  to  intersection  with  improvement  at 
l-'leventh  and  Michigan  Sts..  being  wliolly  with- 
in Glassport  borough,  and  a  distance  of  %  mile, 
more  or  less.  For  furnishing  the  road  de- 
partment of  -Mlegheny  County  with  7.50  tons, 
more  or  less,  of  asphaltic-concrcte,  the  same 
to  be  mixed  in  accordance  with  patents  of 
either  "Warren  Brothers"  or  "John  Hay 
.Amies."  This  material  to  be  delivered  at 
place  along  the  Center  and  Extension  road. 
Plans,  profiles,  estimates,  etc.,  of  the  above 
are  on  file  in  the  office  of  the  County  Road 
Connnissioner,  room  30(;  Court  House,  and 
are  open  for  the  examination  of  all  parties 
interested.  R.  J.  Cunningham  is  County  Con- 
troller. 

•J*Bids  will  be  received  until  noon,  Sept. 
.30.  by  J.  H.  Moflfitt,  County  Coiitroller,  Wash- 
ington, Pa.,  for  furnishing  vitrified  paving 
brick  or  block  to  be  used  in  the  construction 
of  Pigeon  Creek  road.  There  are  1,900  sq. 
yds.  of  paving  and  prices  arc  to  be  quoted  by 
the  thousand  F.  O.  B.  cars,  Frve  Station,  on 
the  M.  &  W.  branch  of  the  P.  V.  &  C.  R.  R. 
near  Monongahela  City,  Pa.  A  certified  check 
in  the  sum  of  $200  must  accompany  each  bid ; 
and  sample  paving  brick  on  wliich  the  bids 
are  made  must  be  furnished  Chaney  &  .Arm- 
strong,  County   Engineers. 

®John  Sheehan  of  Bradford,  Pa.,  has  been 
awarded  the  contract  for  paving  two  streets 
at  Port  Allegany,  Pa.,  at  $18,244.  Work  will 
begin  this  month. 

wSamuel  Gamble  of  Carnegie.  Pa.,  has 
been  awarded  the  contract  by  the  Borough  of 
Crafton,  Pa.,  F.  J.  Huffman,  Clerk,  for  the 
grading,  curbing  and  paving  of  Fountain  St. 
for  a  distance  of  1,750  lin.  ft.,  at  approxi- 
mately $14,000.     Bids  were  opened  Sept.  17. 

®The  Borough  Council  of  Beaver,  Pa.,  has 
awarded  the  contract  for  the  grading  and 
paving  of  10th  and  12th  Sts..  to  R.  D.  Hunter 
&  Co.,  of  Beaver.  S.  B.  Markley  of  Wood- 
lawn  secured  the  contract  for  the  grading  and 
paving  of   11th   St. 

®Jos.  G.  Armstrong,  Director  of  Public 
Works,  Pittsburgh,  Pa.,  has  awarded  the  con- 
tr■^ct    for    constructiny     the     Brownsville    re- 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


September  25,  1912. 


ENGINEERING     &     CONTRACTING 


45 


tainiiig  wall  to  M.  Welsh  &  Co.,  and  the  con- 
tract for  constructing  the  Sterling  St.  re- 
taining wall  to  the  same  contractor,  at  $5,992 
and  $639,  respectively.  Bids  were  opened 
Sept,   3. 

®The  Department  of  Highways  of  Easton, 
Pa.,  has  awarded  contracts  for  Dollarway 
paving  on  Ferry  St.,  between  Fourth  and 
West  Sts. ;  Ferry  St.,  between  Front  and 
Second ;  Front  St.,  between  Ferry  and  North- 
ampton, and  Front  St.,  between  Spring  Gar- 
den St.,  and  the  Eushkill  bridge,  to  the  Bush- 
kdl  Quarry  &  Construction  Co.,  at  $l.Giy2 
a  sq.  yd.  The  same  company  secured  the  con- 
tract for  paving  Lehigh  St.,  between  Sit- 
greaves  and  Fourth  St.,  and  Bushkill  St.,  be- 
tween Fourth  St.  and  the  Bushkill  .bridge, 
with  brick,  at  $2.50  a  sq.  yd. 

The  City  Councils  of  Erie,  Pa.,  has  rejected 
all  bids  received  recently  for  the  paving  of 
Wayne  St.,  12th  to  14th,  with  Trinidad  as- 
phalt. J.  &  M.  Doyle  bid  $1.45  a  sq.  yd.  on 
the  work,   whicli   was  considered  too  high. 

Tennessee. 

®The  Board  of  City  Commissioners  of 
Memphis,  Tenn.,  has  awarded  contracts  for 
nearly  $60,000  of  street  improvement  work, 
as  follows :  Vance  Ave.,  between  Fourth  and 
East  Sts.,  resurfacing,  Memphis  .Asphalt  & 
Paving  Co.,  $24,128;  Poplar  Ave.,  between 
Front  and  Manassas  Sts.,  resurfacing,  Roach 
&  Manigan,  $19,947;  North  Second  St.,  be- 
tween Poplar  and  Concord  Ave.,  Roach  & 
Manigan,  $11,347. 

The  Board  of  City  Commissioners  of  Mem- 
phis, Tenn.,  has  passed  an  ordinance  providing 
for  the  improvement  of  Jefferson  .\ve.,  be- 
tween Main  and  Front   Sts. 

Texas. 

®The  City  Council  of  Houston.  Tex.,  has 
awarded  the  contracts  for  paving  German  St., 
between  the  Internationa!  &  Great  Northern 
railroad  tracks  and  Buffalo  St.,  and  Dallas 
Ave.,  and  San  Felipe  St.,  between  Milam 
and  Wilson  Sts.,  with  vitrified  brick,  to  Davis 
Bros.  The  work  on  German  St.,  will  cost 
$3,880.  winle  that  on  the  other  thoroughfares 
will    reacli    $lli,201.      Each   pavement    is    to    he 


laid  on  a  5-in.  concrete  base.  Brick  will  be 
furnished  by  the  city. 

®The  City  Council  of  Taylor,  Tex.,  has 
signed  a  contract  with  Ockander  Bros.,  of 
Waco,  Tex.,  for  the  construction  of  eight 
blocks  of  paving  in  the  business  section,  work 
to  begin  on  Dec.  1.  A  3%-in.  wood  block 
will  be  used  and  will  be  laid  on  a  5-in.  con- 
crete base,  with  an  inch  cushion  of  sand  and 
mortar. 

®The  Texas  Bitulithic  Co.,  El  Paso,  Tex., 
has  been  awarded  the  contract  by  the  City 
Council  of  Corpus  Christi,  Tex.,  for  the  con- 
struction of  149,000  sq.  yds.  of  street  pave- 
ment at  $2.33  per  sq.  yd.  The  contract  calls 
for  a  5-in.  concrete  foundation,  and  the  pave- 
ment will  be  laid  on  approximately  150  blocks 
of  city  streets.  The  contract  was  awarded 
Sept.  13.     Thos.  B.  Dunn  is  City  Secretary. 

The  Commercial  Club  of  Terrell,  Tex.,  has 
asked  Postmaster  General  Hitchcock  at 
Washington,  D.  C,  for  an  appropriation  of 
$100,000,  to  be  used  in  improving  the  public 
roads  traversed  by  the  eight  rural  mail  car- 
riers from  the  city  of  Terrell.  The  club 
promises  to  spend  $200,000  in  addition  to  the 
amount    asked. 

The  Tom  Green  County  Commissioners, 
San  Angelo,  Tex.,  have  sold  bonds  to  the 
amount  of  $70,000  for  road  and  bridge  work 
to  Terry,  Briggs  &  Slayton  of  Toledo,  O. 

Citizens  of  Corsicana,  Te.x.,  have  decided 
to  take  the  necessary  steps  to  hold  a  good 
roads  bond  issue  election  ne.xt  spring  in  Pre- 
cinct No.  1.  It  is  proposed  to  issue  bonds  to 
the   amount   of  $300,000. 

The  citizens  of  Richmond,  Tex.,  on  Sept. 
11  voted  bonds  to  the  amount  of  $8,000  for 
street    and    bridge    improvements. 

Preparations  are  being  made,  according  to 
reports  from  Laredo,  Te.x.,  for  the  circula- 
tion of  a  petition  which  is  to  be  presented  to 
tlie  Webb  County  Commissioners'  Court,  ask- 
ing for  an  election  to  vote  on  the  proposi- 
tion of  issuing  $150,000  in  bonds  for  good 
roads  purposes. 

The  Attorney  General  at  .'Austin,  Tex.,  has 
aijproved  the  $30,000  bond  issue  by  the  county 
nf    Fort    Bend.   Tex.,    for   road   improvements 


in   District  No.   3.     Richmond   is   the   county 
seat.     Geo.  C.  Baker  is  County  Judge. 

Utah. 

•J*Bids  will  be  received  until  10  a.  m.,  Oct. 
1,  by  Board  of  Commissioners,  Salt  Lake 
City,  Utah,  for  grading  and  constructing, 
curbing,  guttering  and  paving  with  Utah  rock 
asphalt  Fifth  East  St.  from  10th  South  St. 
to  12th  South  St.  Noble  Warrum  is  City 
Recorder. 

Virginia. 

®Wm.  A.  Young,  Norfolk,  Va.,  Agent  Con- 
tinental Public  Works  Co.,  has  been  award- 
ed the  contract  by  the  Board  of  Control  of 
Norfolk,  for  the  paving  of  a  number  of 
streets  and  avenues  with  sheet  asphalt  on 
concrete  foundation,  Warren's  bitulithic  on'  a 
concrete  foundation,  bituminous  concrete  on 
concrete  foundation,  or  bituminous  macadam 
on  concrete  foundation,  at  $1.70  per  sq.  yd. 
Bids  were  opened  July  l^.  W.  T.  Brooke  is 
City   Engineer. 

Washington. 

Following  bids  were  received  recently  bv 
the  Board  of  Public  Works  of  Seattle,  Wash'.. 
for  the  grading  of  Montlake  Blvd.,  et  al. ; 
Pearson  Construction  Co.,  $178,356;  C  J. 
Johnson,  $172,402;  F.  McLellan,  $172,.5.53 ; 
Henry  Brice,  $186,454;  Independent  Asphalt 
Paving  Co.,  North  Bank  Bldg.,  Seattle,  $16.3.- 
479;  P.  J.  McHugh,  $171,943;  StiUwell  Bros., 
$17.3,451;   Holt  &  Jetfery,  $176,54.5. 

Following  bids  were  received  recently  bv 
the  Board  of  Public  Works  of  Seattle,  Wash', 
for  the  grading  of  Beacon  Ave. ;  Agassiz  & 
Hadlev,  $9,341;  W.  F.  Manney  &  Co.,  7009 
17th  .\ve.,  N.  W.,  Seattle,  $8,756;  Holt  & 
Jeffery,  $8,885    and  A.  D.  Price.  $8,807. 

Canada. 

The  ratepayers  of  Kamsack,  Sask..  at  a  re- 
cent election  voted  by-laws  for  municipal  im- 
provements as  follows :  $13,000  for  cement 
sidewalks  ;  $2,000  to  assist  in  the  erection  of 
a  local  hospital ;  $20,000  for  a  town  hall  and 
site,  and  $5,000  for  street  grading  and  road 
improvements. 
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California. 

®The  Board  of  Tehama  County  Super- 
visors, Red  Bluff,  Calif.,  has  awarded  the 
contract  for  the  construction  of  a  steel  bridge 
over  Elder  Creek  on  the  Red  Bluff-Corning 
road  to  Jenkins  &  Wells,  Sacramento,  Calif., 
at   $9,445. 

®Thc  Yuba  County  Supervisors,  Marys- 
ville,  Calif.,  have  awarded  the  contract  to  the 
Portland  Concrete  &  Pile  Co.,  Portland,  Ore., 
for  the  construction  of  a  concrete  bridge  at 
the  site  of  the  present  Parks  Bar  bridge, 
which  was  condemned  several  months  ago. 
The  bid  of  the  company  is  $31,000,  but  an 
additional  allowance  of  $5,000  was  made  to 
cover  extra  resultant  on  the  fact  that  it  has 
been  discovered  that  hardpan  is  at  great 
depth  at  Parks  Bar.  The  contractors  will  drive 
piling  to  the  hardpan  and  erect  the  concrete 
piers   upon   the   base  thus   obtained. 

Orange  County,  Calif.,  has  sold  bonds 
amounting  to  $10u,000  for  the  construction  of 
bridges. 

Colorado. 

©Commissioners  of  Carbon  Count\.  Raw- 
lins, Wyo.,  have  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  .>ledicinc 
Bow  River  to  the  Colorado  Bridge  Co.,  Den- 
ver, Colo.,  at  $1,970. 

Connecticut. 

Citizens  of  the  15th  ward.  New  Haven, 
C(jnn.,  have  appeared  before  the  .\Idermanic 
Committee  on  Railroads  and  Bridges  favor- 
ing the  construction  of  a  new  bridge  to  re- 
place the  old  Tomlinson  bridge  al  a  cost 
of   $200,000. 


Illinois. 

^Bids  will  be  received  until  11  a.  m.,  Sept. 
24,  by  County  Clerk,  Urbana,  111.,  for  the 
construction  of  a  highway  bridge  over  the 
Sangamon  River  about  1%  miles  south  of 
Fisher,  111.  The  plans  and  specifications  call 
for  two  reinforced  concrete  floor  steel  spans 
of  128  ft.  3  in.  span,  roadway  18  ft.,  with 
a  new  center  pier,  on  piles  if  necessar}',  the 
old  abutments  being  widened  six  ft.  and  used ; 
or  a  reinforced  concrete  arch  bridge  of  one 
85  and  two  73-ft.  spans,  containing  1,254  cu. 
yds.,  more  or  less,  of  reinforced  concrete  and, 
if  found  necessary,  2,000  lin.  ft.,  more  or  less, 
of  20-ft.  piles.  Bidders  are,  in  case  of  the 
steel  spans,  requested  to  submit  a  price  for 
the  structure  complete,  and  also  for  sub  and 
for  superstructure  only.  Plans  and  specifi- 
cations are  on  file  at  the  County  Clerk's  of- 
fice, Urbana,  111.,  or  may  be  obtained  from 
the  Engineer  upon  request  by  mail.  J.  D. 
Holterman  is  Chairman  Bridge  Committee. 
F.  O.  Dufour,  Engineer,  L'rbana.  111. 

4*Bids  will  be  received  up  to  2  ;30  p.  m., 
Sept.  30.  at  the  Farmer's  National  Bank,  Gen- 
eseo,  Illinois,  for  the  construction  of  one  rein- 
forced concrete  bridge  to  be  built  in  Ed  ford 
Township,  Henry  County.  Carl  Lager,  Chair- 
man, Geneseo,  111.  Erdman  Bridge:  Span,  30 
ft. ;  roadway,  18  ft. ;  height,  17  ft.  Estimated 
concrete,  118.6  cu.  yds.;  reinforcing  steel.  14,- 
445  pounds.  About  2%  miles  to  Hennepin 
Canal,  6  miles  to  Osco.  Gravel  f.  o.  b.,  Osco, 
for  about  $1.50  per  cubic  yard.  Gravel  on 
barge  at  canal,  about  $1.60  per  cubic  yard. 
Present  bridge  wood,  about  3li  ft.  span.  Low 
w-ater   flow   dry;   high   water   about   8   ft.   deep 


Excavation  to  be  carried  about  5  ft.  below 
stream  bed,  through  black  mud  to  clay.  Engi- 
neer's estimate  $1,700.  Work  to  be  completed 
on  or  before  November  10,  1912.  More  de- 
tailed information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  of- 
fice or  may  be  obtained  upon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion. Springfield,  Illinois. 

^•Itids  will  be  received  up  to  10  a.  m..  Oct. 
5.  1912,  at  the  office  of  the  Town  Qerk.  Crete. 
111.,  for  the  construction  of  one  reinforced 
ccmcrete  bridge  to  be  built  in  Crete  Town- 
ship, Will  Count)'-.  S.  Rose.  Town  Clerk, 
Crete,  111.  Lockart  Bridge — Span,  14  ft. : 
roadway,  20  ft.;  height,  about  12  ft.  Esti- 
mated total  concrete.  55.6  cu.  yds.;  reinforcing 
steel.  4,870  lbs.  Nearest  railroad  station. 
Faithorn.  about  1  mile.  No  local  concrete 
materials  available.  Present  bridge  wood,  22- 
ft.  span.  Low  water  flow  about  6  ins.  deep 
and  10  ft.  wide;  high  water  about  6  ft.  deep, 
lixcavation  averages  about  6  ft.  in  loam  and 
silt.  Footings  about  1  ft.  below  stream  bed. 
I'ngineer's  estimate,  ,$750.  Work  to  be  com- 
pleted on  or  before  Novendier  20,  1912.  More 
detailed  information  may  be  had  by  an  ex- 
amination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission. 
.Springfield.    111. 

®The  contract  for  the  construction  of  the 
Stieglitz    culvert,    Morf>    Township,    Madison 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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County,  111.,  has  been  let  to  Miller  &  Borch- 
erding,  St.  Louis,  Mo.,  at  $1,338.  Other  bids 
.submitted  for  the  work  Sept.  12,  were  as  fol- 
lows: J.  T.  W.  Rudesill,  East  St.  Louis,  III., 
$1,360;  Stites  Steel  Bridge  &  Concrete  Co., 
St.  Louis,  Mo.,  $1,342;  Fardwell  &  Bristol, 
St.  Louis,  Mo.,  $1,380. 

®H.  S.  Wetherell,  Morgan  Park,  Chicago, 
111.,  has  been  awarded  the  contract  for  the 
construction  of  the  Mackinaw  Delle  bridge, 
Montgomery  Township,  Woodford  County, 
111.,  at  his  bid  of  $7,950.  Other  bidders  on 
the  work  were  as  follows :  Burnham  &  Ives, 
Blomington,  111.,  $9,400;  Continental  Bridge 
Co.,   Chicago,   111.,   $10,340. 

®The  contract  for  the  construction  of  the 
Clark  bridge  in  Scotland  Township,  McDon- 
ough  County,  111.,  has  been  awarded  to 
George  A.  Quinlan,  1321  E.  53rd  St.,  Chicago, 
III.,  at  $3,027.  The  structure  will  be  of  rein- 
forced concrete,  50  ft.  long  with  18  ft.  road- 
way spanning  Camp  Creek.  Charles  Barclay 
is  Town  Clerk,  Macomb,  111.  Bids  were  op- 
ened Sept.   13. 

®The  contracts  for  the  construction  of  the 
VVinterscheid  and  Ford  bridges  in  Putnam 
Countv  to  Oscar  Quinn,  Marseilles,  III.,  at 
$815  and  H.  E.  Brown  &  Son,  Granville,  111., 
at  $460  respectively.  Bids  were  opened  Sept. 
12.  G.  M.  Cunningham,  Hennepin,  111.,  is 
Town  Clerk. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  labor, 
materials,  etc.,  necessary  to  construct  a  tem- 
porary pontoon  bridge  across  the  north  branch 
of  the  Chicago  River  at  Belmont  Ave.  (a) 
assembling,  erecting  and  painting  steel  work, 
for  material  and  labor  necessary  for  roadway 
and  sidewalk,  construction  of  movable  span 
and  track  for  transporting,  mounting  and  ad- 
justing movable  span,  removing  parts  of  old 
pavements,  approaches,  etc.,  $2,240;  (b)  for 
delivering  at  site  of  work  Norway  pine  or 
cvpress  piles  as  specified,  quantity  assumed, 
10.500  lin.  ft.,  $18;  (c)  for  driving  piles  as 
specified,  quantity  assumed,  1((.500  lin.  ft.,  $12; 
(d)  for  oak  planks  furnished  and  built  in 
place  not  covered  by  hunp  sum  bid,  quantity 
assumed,  42,000  ft.  6.  M..  $55;  (e)  for  yellow 
pine  furnished  and  built  in  place  not  covered 
bv  lump  sum  bid,  quantitv  assumed.  120.00(i 
ft.  B.  M.,  $50;  (f )  for  Norway  pine  furnished 
and  built  in  place,  including  bolts,  washers, 
nuts,  etc.,  not  covered  by  lump  sum  bid,  quan- 
tity assumed,  10,000  ft.  B.  M.,  $15;  (g)  for 
structural  steel  and  iron  rods,  turn  buckles 
and  Vi-'m.  proof  chains  used  in  pile  clumps, 
quantity  assumed,  5,000  lbs..  $0.05;  (h)  for 
dredging  as  specified,  quantity  assumed,  2,006 
cu.  vds.,  $30.  FitzSimons  &  Connel  Co.,  5  X. 
La  "Salle  St. 

The  Board  of  Logan  County  Supervisors, 
Lincoln,  111.,  has  granted  the  request  of  the 
Commissioners  of  West  Lincoln  Township 
for  the  construction  of  three  bridges  over 
branches  of  Kickapoo  Creek  and  ISrainerd 
Slough,  on  the  road  to  New  Holland.  The 
costs  of  the  structures  will  be  $2,000,  $2,000 
and  $2,500,  respectively. 

The  Board  of  Adams  County  Supervisors, 
Quincy,  111.,  has  made  the  following  appropri- 
ations :  $895  for  a  bridge  over  Bear  Creek, 
in  North  East  Township:  $1,119  for  a  bridge 
over  Cedar  Creek,  in  Ellington  Township; 
$995  for  a  bridge  over  Seybold  Ford,  on  the 
line  between  Adams  and  Pike  Counties,  in 
Beverly  Township;  $300  for  the  repair  of 
South  Twelfth  St.,  from  Harrison  St.  to  Green- 
mount  Cemetery ;  $500  to  apply  on  the  bridge 
over  Bear  Creek,  between  Golden  and  Camp 
Point.  The  township  of  Honey  Creek  was 
allowed  $325  to  apply  on  a  bridge  on  the  road 
north   of   Paloma. 

The  following  bids  were  received  Sept.  14 
and  rejected  for  the  construction  of  the  Star 
Bridge  l)etween  Cooperstown  and  Woodstock 
Townships,  Brown  and  Schuyler  Counties, 
111.:  Miller  &  Borcherding.  St.  Louis,  Mo., 
$5,325;  E.  E.  Buck,  Springfield.  111.,  $4,890; 
Stites  Steel  Br.  &  Concrete  Co.,  St.  Louis, 
$5,100;  Attica  Bridge  Co.,  Attica,  Ind.,  $5,- 
225;  Stuff  Bros.  Br.  &  Iron  Co.,  St.  Louis, 
$5,200;    111.    Steel    Bridge    Co.,    Jacksonville, 


111.,  $5,075;  C.  A.  Wever  &  Son,  Clayton,  111., 
$5,495;   H.  S.  Wetherell.   Chicago,  111.,  ^,950. 

The  Board  of  Supervisors  of  La  Salle 
County,  Ottawa,  111.,  at  a  meeting  held  Sept. 
10  referred  to  the  Committee  on  Roads  and 
Bridges  the  petition  of  the  highway  commis- 
sioners of  Freedom  Township  for  county  aid 
in  constructing  a  bridge  over  Big  Indian 
Creek  between  Harding  and  Baker.  The  cost 
of  the  structure  is  estimated  at  about  $4,500. 

Plans  for  the  construction  of  the  viaduct 
on  South  Adams  St.  over  the  tracks  of  three 
railways  and  sketches  supplied  by  the  Clarke 
Bros.  Distilling  Co.,  on  their  proposition  to 
straighten  the  street  at  that  point  have  been 
submitted  to  the  Council  Committtee,  Peoria, 
111. 

All  bids  received  Sept.  14  by  George  Leilich, 
Town  Clerk,  New  Athens,  111.,  for  the  con- 
struction of  the  proposed  Meng  bridge,  were 
rejected  and  the  work  w'ill  be  readvertised  in 
January. 

According  to  the  estunate  prepared  by  M. 
J:  Douthitt,  City  Engineer,  Waukegan,  111., 
the  cost  of  constructing  a  foot  bridge  over 
the  ravine  on  West  Madison  St.  will  amount 
to  about  $1,200. 

The  Board  of  Lee  County  Supervisors. 
Dixon,  111.,  has  decided  to  make  an  appropria- 
tion of  an  additional  $1,500  for  aiding  the 
construction  of  bridges. 

Indiana. 

•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Hancock  County  Commission- 
ers, Greenfield,  Ind.,  for  the  construction  of 
approaches  to  the  Ada  Bridges  bridge.  Law- 
rence Wood  is  County  Auditor. 

®The  contract  for  the  con.struction  of  three 
steel  bridges'  on  East  Carroll  Parish  Highway 
has  been  let  by  the  Police  Jury  to  the  Vin- 
cennes  Bridge  Co.,  Vincennes,  Ind.,  at  $3,502. 
The  work  will  include  a  40-ft.  bridge  over 
Little  Tensas  Bayou;  50-ft.  bridge  over  Wild- 
cat Bayou ;  50-ft.  bridge  over  Otter  Bayou. 
C.  S.  Wyly,  Lake  Providence,  La.,  is  Secy 
of  the  Jury.    Bids  were  opened  Sept.  11. 

The  Dubois  County  Council  has  appropriat- 
ed $3,000  for  the  construction  of  a  new 
bridge  over  the  Patoka  at  Jasper,  Ind.,  to  re- 
place the  ol<l  structure  which  will  be  removed. 

The  East  Side  Improvement  Club  of  South 
Bend.  Ind.,  is  circulating  a  petition  asking 
the  County  Commissioners  for  the  construc- 
tion of  a  bridge  over  the  river  at  Washington 
Ave. 

Kansas. 

®The  County  Commissioners,  according  to 
advices  from  Lincoln,  Kan.,  have  let  con- 
tracts for  the  construction  of  four  bridges. 
The  Blodgett  Construction  Co.,  Kansas  City, 
Mo.,  will  build  a  bridge  in  Logan  Township 
known  as  the  Threw  bridge,  and  one  in  In- 
diana Township  known  as  the  Hundertmark 
liridge;  The  Kansas  City  Bridge  Co.,  Kansas 
City,  Mo.,  will  build  the  Enslinger  bridge  in 
Battle  Creek  Township  and  the  S  ymour  or 
County   Line  bridge. 

Kentucky. 

The  Fiscal  Court  of  Campbell  County, 
Newport,  Ky.,  has  decided  to  construct  a 
bridge  over  the  Licking  River  at  Kenton  Sta- 
tion to  cost  about  $26,000.  An  effort  will  be 
made  to  induce  the  Commissioners  of  Kenton 
County  to  join  in   the  improvement. 

The  Fiscal  Court  of  Campliell  County, 
Newport.  Ky.,  has  taken  up  the  question  of 
erecting  a  bridge  over  the  Licking  River  at 
V'isalia,  Ky..  between  Campbell  and  Kenton 
Counties.  The  cost  of  the  work  is  estimated 
at  aliout  $65,000. 

Maine. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  bridge  at  Denmark,  Me., 
has  been  let  to  Sanders  Contracting  Co., 
Brunswick,  Me.,  at  $1.60l».  Bids  were  opened 
Sept.  1  by  C.  E.  Col)b,  Chairman  of  the 
Town    Selectmen. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Sept. 
27,  by  Department   of   Public  Works,   Boston, 


Mass.,  for  the  construction  of  a  foot  subway 
under  the  New  York,  New  Haven  &  Hartford 
R.  R.  at  Lanwndale  Terrace,  West  Roxbury. 
^•J-Bids  will  be  received  until  noon,  Sept. 
27,  by  Commissioner  of  Public  Works,  L.  K. 
Rourke,  Boston,  Mass..  for  building  a  foot 
subway  under  the  New  York,  New  Haven  & 
Hartford  Railroad  at  Lawndale  Terrace, 
West  Roxbury.  Plans  and  specifications  mav 
be  obtained  at  Room  49,  City  Hall.  Each 
proposal  should  be  enclosed  with  a  certified 
check  for  $1,000. 

Missouri. 

The  City  Engineer  of  Springfield,  Mo., 
opened  and  referred  to  the  Street  and  Alley 
Comrnittee  the  following  bids  for  the  con- 
struction of  a  concrete  bridge  over  Wilson 
Creek  at  Center  St.:  J.  E.  Hedgings,  $4,000, 
or  with  old  wall  standing,  $3,000;  J.  A.  Keer 
Construction  Co.,  $1,058;  Speer  &  Beacon. 
$1,200. 

The  Board  of  Public  Works,  Kansas  City, 
Mo.,  has  directed  ^\'adc!ell  &  Harrington,  Con- 
sulting Engineers,  Kansas  City,  to  submit  at 
once  detail  drawings  for  widening  the  Main 
St.  viaduct  from  60  to  80  ft.  .Mthough  the 
cost  of  the  work  has  not  been  estimated,  the 
Commercial  Improvement  .Association  has  of- 
fered to  contribute  $::iO,000  for  the  work  and 
the  city  has  set  apart  $20,000  to  meet  the  ex- 
pense. 

Montana. 

The  Lincoln  County  Commissioners,  Libby, 
Mont.,  have  appropriated  $3,000  for  the  con- 
struction of  a  bridge  over  the  Tobacco  River 
at  Eureka.  The  new  structure  will  be  on  the 
site  of  the  old  one  and  will  be  of  steel  or 
concrete. 

Nebraska. 

®The  contract  for  the  construction  and  re- 
pair of  all  wood,  steel  and  combination  steel 
;u_id  concrete  bridges  in  Nuckolls  County, 
.Veljr..  during  the  year  commencing  Sept.  11, 
1912.  has  been  let  to  the  Standard  Bridge 
Co..  Omaha,  Nebr.  Bids  were  opened  at 
Nelson,  Nebr.,  liy  the  County  Clerk  Sept.   II. 

New  Jersey. 

®The  Freeholders  of  Cumberland  County, 
Bridgeton,  N.  J.,  have  awarded  the  contract 
for  the  construction  of  a  liridge  over  the 
.Maurice  River  between  Millsville  and  Vine- 
laud  to  John  Everwine,  New  Sharon,  Pa. 

The  following  bids  were  received  by  the 
Board  of  Freeholders,  Woodbury,  N.  J.,  for 
the  construction  of  the  proposed  bridge  over 
Mantua  Creek  at  Paulsboro,  N.  J. :  Bridgeton 
Construction  Company,  $26,827;  for  I)uilding 
temporary  structure,  $2,100.  <jwego  Bridge 
Company,  $22,250;  temporary  bridge,  $2,600. 
F.  R.  Long,  $27,.528;  temporary  bridge,  $2,- 
900.  National  Bridge  Company,  $28,766; 
temporary  bridge,  $23,500. 

New  York. 

®The  Good  Roads  Machinery  Co.,  Mara- 
thon, N.  Y.,  has  been  awarded  the  contract  for 
the  erection  of  a  steel  bridge  over  the  West 
Canada  Creek  in  the  village  of  Hinckley, 
Minn.  The  structure  will  include  a  150-ft. 
span  with  concrete  floor  and  abutments.  The 
contract  price  was  $9,000. 

Col.  Warren,  U.  S.  Engineer,  has  reported 
that  the  construction  of  a  bridge  over  the 
Genesee  River  between  Summerville,  N.  Y.. 
and  Ontario  Beach  would  not  he  feasible,  and 
recommends  that  (he  Monroe  County  Super- 
visors, Rochester,  N.  Y..  build  an  aerial  type 
structure  just  south  of  the  R.   W.  O.  bridge. 

The  proposition  to  bond  the  town  of  Low- 
ville,  N.  _  Y.,  for  $9,000  for  the  purpose  of 
constructing  a  concrete  arch  bridge  over  Mill 
Creek  at  State  St.,  was  defeated  at  the 
special  election  held  Sept.  16. 

.A  conference  was  recently  held  at  Albany, 
N.  Y.,  by  Supervisors  of  Saratoga  and  Wash- 
ington Counties  and  the  State  Division  Engi- 
neer in  regard  to  the  construction  of  a  bridge 
over  the  barge  canal  between  Easton  and 
Schuylerville. 

The  Town  Board  of  Windsor,  N.  Y.,  has 
made    arrangements    for   the   construction    of 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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two   bridges   on   the    State    road   west   of   the 
village. 

North    Carolina. 

The  Board  of  Aldermen,  Raleigh,  N.  C, 
at  a  recent  meeting  reached  an  agreement 
with  the  Seaboard  and  the  Southern  Rys. 
whereby  the  companies  will  construct  a  bridge 
over  Boylan  Ave.  at  a  cost  of  $15,000;  also 
a  promise  from  the  Seaboard  to  build  its 
share  of  a  $27,000  bridge  at  Hillsboro  St. 
crossing. 

North  Dakota. 

It  is  rumored  at  Lisbon,  N.  Dak.,  that  the 
officials  of  the  Northern  Pacific  Ry.  have 
under  consideration  the  construction  of  a 
new  highline  bridge  to  span  the  bluffs  at  that 
place.  H.  E.  Stevens,  St.  Paul,  Minn.,  is 
Engineer    of    Bridges    and    Buildings. 

Ohio. 

•^AI1  bids  received  Sept.  19  for  the  con- 
struction of  the  substructure  of  the  proposed 
Cox  bridge  in  Elyria  Township  have  been 
re.iected  and  new  bids  will  be  received  by  the 
County  Commissioners,  Elvria,  O  until 
Nov.  24.  F.  L.  Ellenberger'is  Clerk  of  the 
Board  of  County  Commissioners. 

^Bids  will  be  received  until  i  p.  m.,  Oct. 
1-1,  by  Board  of  Lorain  Countv  Commission- 
ers, Elyria,  O.,  for  the  furnishing  the  labor 
and  material  for  the  construction  of  a  new 
abutment  for  the  Reid  Bridge  in  Columbia 
Township.     T.  L.  Gibson  is  Countv  Surveyor. 

_«t'Bids  will  be  received  until  noon,  Oct. 
15,  by  Board  of  Allen  County  Commission- 
ers, Lima,  O.,  for  the  construction  of  the 
Third  St.  concrete  arch  bridge  over  the  Flat 
Fork  Creek  at  Delphos,  O.  A  certified  check 
for  $100  must  be  filed  with  each  bid.  C  R 
Phillips  is  Clerk  of  the  Board. 

•I«Bids  will  be  received  until  11  a.  m.,  Oct. 
23,  by  Board  of  Cuyahoga  Countv  Commis- 
sioners, Cleveland,  O.,  for  the  construction 
of_  bridge  work  per  Report  No.  3.010,  steel 
bridge  on  River  road  over  the  Chippewa 
Creek,  Brecksville  Township,  in  accordance 
with  plans  and  specifications  on  file  with 
Frank  R.  Lander,  County  Survevor.  J.  F. 
Goldenbogen  is  Clerk  of  the  Board. 

®A].  S.  Fo.x,  Dayton,  O.,  has  been  awarded 
the  contract  for  the  construction  of  a  new 
bridge  over  the  M.  &  E.  Canal  at  Hamilton, 
O.     The  contract  price  was  $12,327. 

®The  Board  of  County  Commissioners,  "t. 
Clairsville,  O.,  has  awarded  thee  contract  for 
the  Brokaw  bridge  in  Wheeling  Township  to 
H.  L.  Hastings,  Caldwell.  O.  The  contract 
for  the  Lilly  bridge  in  Colerain  Township 
and  the  Brook's  Run  retaining  wall  in  Pult- 
ney  Township,  went  to  W.  D.  Hammond, 
Bellaire,  O.  Bids  w^ere  opened  Sept.  0.  Em- 
erson Campbell  is  County  Auditor. 

County  Surveyor  Cowen  has  reported  to 
the  Hamilton  County  Commissioners,  Cincin- 
nati, O.,  that  the  construction  of  a  concrete 
bridge  to  replace  the  old  covered  structure 
over  Mill  Creek  on  the  Clark  road  near 
Lockland,  will  necessitate  an  expenditure  of 
about  $10,279.  Plans  and  specifications  for 
the  bridge  will  be  prepared  at  once. 

The  Commissioners  of  Lucas  County,  Tole- 
do, O.,  have  rejected  all  bids  received  for  the 
construction  of  a  new  floor  in  the  bridge 
over  the  Maumee  River  between  Wood  and 
Lucas  Counties  at  Waterville,  O.  Carl  D. 
Finch  bid  $.5,440  and  Henry  Tughes,  Toledo, 
O..  bid  $5,990    for   the   work. 

The  Board  of  Lucas  County  Commission- 
ers, Toledo,  O.,  rejected  all'  bids  received 
Sept.  10.  for  labor  and  materials  required 
in    the   construction    of    a   new   floor    and   all 


necessary  repairs  to  bridge  located  across  the 
Maumee  River  (between  the  counties  of 
Wood  and  Lucas)  at  Waterville,  O.  C.  J. 
Sanzenbacher  is  Auditor. 

Pennsylvania. 

®The  City  Council  of  Erie,  Pa.,  has  award- 
ed the  contract  for  the  construction  of  the 
Mi^Icreek  culvert  to  J.  and  M.  Doyle  at  $G,- 
805.  The  Citv  Engineer's  estimate  of  the  cost 
was   $6,500. 

®The  contract  for  the  construction  of  the 
steel  truss  bridge  over  the  Brush  Creek  at 
Trafl^ord  Borough  to  R.  C.  Bigler,  Greens- 
burg,  Pa.,  at  $3,064.  The  contract  for  repair- 
ing the  bridge  at  Murraysville  was  also  award- 
ed to  R.  C.  Bigler  at  $1,100. 

Borough  officials  of  Catasauqua,  Pa.,  have 
appeared  before  the  grand  jury  in  an  effort  to 
secure  the  immediate  construction  of  the  pro- 
posed bridge  over  the  Catasauqua  to  replace 
the  old  structure  recently  destroyed  by  high 
water. 

Advices  from  Media,  Pa.,  state  that  a 
county  bridge  will  be  constructed  over  Ches- 
ter River  at  Fifth  St.  in  Chester. 

The  Commissioners  of  Fayette  and  West- 
moreland Counties  recently  met  at  Greens- 
burg,  Pa.,  and  decided  upon  the  construction 
of  a  new  bridge  to  replace  the  old  iron  bridge 
near  Mount  Pleasant.  The  cost  of  the  work 
will  be  paid  by  the  two  counties  and  the 
Traction   Co. 

Texas. 

An  election  was  recently  held  at  Richmond, 
Texas,  for  the  purpose  of  submitting  to  the 
voters  the  proposition  to  issue  $8,000  of  bonds 
for  the  improvement  of  bridges  and  roads. 

The  City  Commission  of  Fort  Worth, 
Texas,  has  decided  to  complete  the  .\llen  Ave. 
viaduct  without  further  delaj'.  Plans  and 
specifications  have  been  called  for  and  same 
will  be  shown  to  the  officials  of  the  railroads 
Oct.  9.  The  structure  will  cross  the  :\lissouri, 
Kansas  &  Texas,  the  Santa  Fe  and  the  Hous- 
ton &  Texas  General.  It  will  be  about  800  ft. 
long  and  30  ft.  high.  The  city  will  pay  about 
$28,000  toward  the  cost  and  the  railroads  will 
pay  the  balance. 

The  .^.ttorney  General's  Department,  .Aus- 
tin, Texas,  approved  Sept.  6,  for  J.  E.  Niday, 
City  .Attorney,  Houston,  Texas,  the  record 
for  $2,500,000  of  city  bonds  voted  in  July,  of 
which  $200,000  will  be  spent  for  bridges. 

'Virginia. 

•J-Bids  will  be  received  until  noon,  Oct.  3, 
by  Board  of  Powhatan  County  Supervisors, 
Powhatan  C.  H.,  'Va.,  for  the  construction  of 
a  steel  bridge  over  the  James  River  betw^een 
Goochland  and  Powhatan  Counties,  Va.,  near 
Maidens  on  the  Chesapeake  &  Ohio  Rv.  The 
structure  will  be  1,009  ft.  6  ins.  long  with 
16-ft.  roadway  and  will  rest  on  concrete  sub- 
structure. Stone,  gravel  and  sand  can  be  ob- 
tained at  the  site.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  Clerk.  Pow- 
hatan, Va.,  and  may  be  obtained  of  Childrey- 
.aunday  Co.,  Richmond,  Va.  P.  St.  J.  Wilson, 
Richmond,  Va.,  is  State  Highway  Commis- 
sioner. 

®The  Virginia  Bridge  &  Iron  Co.,  Roanoke, 
Va.,  has  been  awarded  the  contracts  for  the 
construction  of  two  steel  bridges,  one  a  60- 
ft.  span  at  Mountain  Grove,  Va.,  and  the 
other  a  120-ft.  span  at  Williamsville,  Va. 
The  contract  prices  were  $1,819  and  $6.75 
per  cu.  yd.  of  masonry  for  the  first  and  $534 
and  $7..3'5  for  masonry  for  the  second  struc- 
:ure.  Bids  were  opened  Sept.  9.  F.  L.  LaRue. 
Warmsprings,  Va.,  is  Clerk  of  the  Board  of 
Bath  County   Supervisors. 


®The  Roanoke  Bridge  Co.,  Roanoke,  Va., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  steel  bridge  over  Elk  Creek, 
10  miles  from  Fries  on  the  N.  &  W.  Ry.  in 
Grayson  County,  at  $1,550.  The  structure 
will  consist  of  an  87-ft.  0-in.  span  with  12-ft. 
roadway  resting  on  concrete  substructure. 
Bids  were  opened  at  Indenpendence,  Va.,  Sept. 
6. 

The  Board  of  .Aldermen,  Petersburg,  Va., 
on  Sept.  9  voted  to  pass  an  ordinance  pro- 
viding for  the  issuance  of  city  bonds  amount- 
ing to  $300,000.  Among  the  improvements 
planned  for  which  the  amount  will  be  ex- 
pended is  the  construction  of  two  concrete 
and    steel    bridges    over    the    Appomattox. 

Washington. 

Definite  plans  of  organization  and  procedure 
to  secure  the  appropriations  necessary  for  the 
construction  of  the  proposed  Pacific  Highway 
bridge  across  the  Columbia  River  have  been 
taken  by  the  joint  bridge  committees  of  Port- 
land, Ore.,  and  Vancouver,  Wash.  J.  H. 
Nolta,  Portland,  Ore.,  is  Chairman  of  the 
Committee. 

The  Commissioners  of  King  County,  Seat- 
tle, Wash.,  are  contemplating  the  construction 
of  large  steel  and  concrete  bridges  over  Lake 
Washington  from  the  end  of  Bailey  Peninsula 
to  Mercer  Island  at  a  cost  of  about  $8,000,- 
000.  The  first  bridge  will  be  more  than  3,400 
ft.  in  length,  with  a  suspension  span  measur- 
ing 1,400  ft.  The  other  structure  is  to  be 
900  ft.  long,  with  a  420-ft.  suspension  span. 
The  necessary  plans  have  already  been  com- 
pleted by  Deputy  County  Engineer  .A.  P. 
Denton  and  have  been  submitted  to  the  Com- 
missioners. Mr.  Denton's  estimate  of  the 
costs  are  as  follows :  35,000  tons  of  struc- 
tural steel,  $4,375,000;  100,000  cu.  vds.  of  con- 
crete, $2,000,000;  30,000  vds.  excavation,  $90,- 
000;  20,000  sq.  yds.  of  paving,  $50,('00:  35,000 
sq.  yds.  painting,  $70,000;  car  tracks,  $50,000; 
lighting,  $50,000 ;  approaches,  car  tracks  and 
lights,  $880,000;  total,  $8,000,000.  The  Com- 
missioners will  consider  the  matter  further, 
but  it  is  not  probable  that  the  question  will 
appear  before  the  voters  at  an  election  this 
year. 

Wisconsin. 

The  following  bids  were  received  Sept.  14 
and  rejected  for  the  construction  of  the  Sul- 
livan bridge,  between  West  Point  and  Win- 
slow  Townships,  Stephenson  County :  W.  H. 
Shons,  Freeport,  111.,  $1,449;  Coryell  Bros., 
Browntown,  Wis.,  $1,460;  H.  W.  Curry, 
Darlington,  Wis.,  $1,600. 

Canada. 

The  following  bids  for  the  construction  ot 
three  bridges  over  the  Bow  and  Elbow  Rivers 
have  been  received  and  referred  to  the  city 
council  of  Calgary,  Alta. :  D.  J.  McLaugh- 
lan,  9th  St.  W.,  $109,305 ;  Elbow,  4th  St.,  $61,- 
211;  C.  A.  P.  Turner,  Winnipeg,  Centre  St., 
$489,000 ;  9th  St.  W.,  $216,000 ;  Elbow,  4th  St., 
$104,000;  Harrison  &  Ponton,  Calgarv,  9th  St. 
W.,  $110,000  or  percentage  basis:  Elbow.  4th 
St.,  $44,000 ;  Janse  Bros.  &  Co.,  Calgarv,  Cen- 
tre St.,  $460,000;  9th  St.  W.,  $191,000;  Elbow, 
4th  St.,  $87,000 ;  Scott  &  Hicks,  Spokane.  Cen- 
tre St.,  $603,513;  9th  St.  W.,  $191,102;  Elbow, 
4th  St.,  $78,048;  P.  Lvall  &  Sons.  Centre  St., 
$540.000 ;  9th  St.  W.,  $215,000 ;  Elbow.  4th  St., 
$105,000;  J.  McDairmid  &  Co.,  Calgarv.  Cen- 
tre St.,  $049.000 ;  9th  St.  W.,  $238,000 ;  Elbow, 
4th  St..  $135,000;  Norton  Griffiths.  Centre  St., 
$623,000.  $507,000;  9th  St.  W.,  $231,000;  El- 
bow, 4th  St..  $116,000. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


California. 

•J"Bids  will  be  received  until  Oct.  11  by  U. 
S.  Reclamation  Service.  Federal  Bldg.,  Los 
Angeles,  Calif.,  for  furnishing  electrical  appa- 
ratus,   including  275-horsepower   motors ;    one 


30,000-volt  oil  circuit  breaker;  three  30,000- 
volt,  single-phase,  expansion  fuses;  two  auto- 
matic controllers,  three  50  Kw.  transform- 
ers, one  Kw.  transformer  and  one  3-phasc 
electrolytic  lighting  arrester.     For  further  in- 


formation address   O.   H.   Ensign,  Consulting 
Engineer. 

^•Bids  will  be  received  until  Oct.  11  by  TJ. 
S.  Reclamation  Service,  Los  Angeles,  Calif., 
for  furnishing  f.  o.  b.  shipping  point  pumping 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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a|)paratus  including  two  horizontal  centrifugal 
pumps,  two  do,  two  butterfly  gates,  four  foot 
valves  for  pumps  and  one  flat  valve.  Further 
information  mav  be  had  upon  application  to 
O.   H.   Ensign,  Consulting  Engineer. 

Presidents  of  the  three  municipalities — San 
Mateo  Burlingame  and  Hillsboro— have  de- 
cided to  expend  $^0,OO0  to  build  and  maintain 
permanent  levees  on  the  waterfront  to  insure 
freedom  from  mosquitoes  in  the  future.  The 
work  will  be  completed  during  the  early  win- 
ter. D.  Bromfield  is  City  Engineer  of  San 
Mateo. 

Georgia. 

Plans  and  specifications  for  a  portion  of 
the  $1,500.(100  levees  to  be  constructed  at 
Augusta,  Ga.,  have  been  completed  and  bids 
for  the  work  down  as  far  as  Hawk's  GuUey 
will  be  asked  at  once.  Nisbet  Wingfield  is 
Commissioner   of    Public   Works   of   Augusta. 

Idaho. 

®Chas.  Wilhite  &  Co.,  1602  N.  4th  St.,  Boise, 
Idaho,  have  been  awarded  the  contract  at 
about  $.j(».0()0  for  completing  the  system  of  the 
Mountainhome  Co-operative  Irrigation  Co., 
near  Mountainhome,  Idaho. 

®Manev  Bros.  &  Co..  Boise.  Idaho,  have 
been  awa'rded  the  contract,  at  $67,21-2,  by  the 
Secretary  of  the  Interior,  for  the  construction 
of  the  second  unit  laterals,  Klamath  Project, 
Oregon-California.  The  work  includes  261,000 
cu.  yds.  class  1  excavation,  28,100  cu.  yds.  class 
2  excavation  and  .3,9.50  cu.  yds.  class  3  exca- 
vation. Bids  were  opened  .Aug.  20,  the  prices 
of  the  successful  contractors  being  21  cts.  for 
class  1,  3.5  cts.  for  class  2  and  6.5  cts.  for 
class  3. 

Illinois. 

4»Bids  will  be  received  until  1  p.  m.,  Oct. 
4,  l)y  Milk  Grove  Special  Drainage  District 
No. 'l  Commissioners,  at  the  First  National 
P.ank.  Clifton,  111.,  for  imi)rovement  of  old 
ditch  and  making  and  constructing  a  ditch 
with  ti-ft.  bottom  including  12,212  cu.  yds. 
soil  black  loam  with  clay  subsoil.  J.  C. 
Glcason,  Clifton,   111.,  if  Clerk. 

toThe  Trustees  of  the  Sanitary  District  of 
Chicago  have  awarded  the  contract  for  ex- 
cavation of  the  main  channel  of  the  drainage 
canal  from  Robev  st.  to  Summit,  111.,  to  the 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago. 
The  contract  provides  that  1,.500,000  cu.  yds. 
of  excavation  to  be  taken  from  the  main 
channel  shall  be  transported  to  Lincoln  Park, 
to  be  used  in  reclamation  work.  The  price  to 
be  paid  for  the  work  is  2!1V..  cts.  per  cu.  yd. 

The  jury  in  the  Wood  River  Drainage  Dis- 
trict case  has  made  a  report  to  the  County 
Court  at  .A.lton,  confirming  almost  entirely  the 
assessments  made  by  the  commissioners  for 
the  controlling  of  Wood  River.  The  orif^inal 
assessment  roll  charged  up  to  the  property 
owners  is  $100,000,  while  the  revised  roll  makes 
it  $189,394.21,  for  making  the  improvement. 
The  commissioners  will  proceed  after  Oct.  3 
to  get  the  preliminaries  arranged  so  the  con- 
tract can  be  let. 

Indiana. 

©Striker  &  Myers,  Geneva,  Ind..  have  been 
awarded  the  contract,  at  $1,197.  for  the  con- 
struction of  the  Jos.  A.  Eckrate  tile  drain,  bids 
for  which  were  opened  Sept.  21  at  Decatur. 
Ind. 

Iowa. 

•{•Bids  will  be  received  until  Oct.  8  by 
Board  of  Dubuque  County  Supervisors,  Du- 
buque, la.,  for  the  construction  of  tile  and 
open  ditch  drains,  12  wooden  bridges,  2  re- 
inforced flat  top  concrete  culverts  in  Drain- 
age District  No.  1.  The  work  will  be  divided 
in  two  sections.  No.  1  including  the  part  of 
the  main  drain  to  be  constructed  of  tile  pipe 
and  Lateral  No.  1  and  Section  No.  2,  includ- 
ing that  part  of  the  main  drain  which  is  in 
open  ditch  and  of  Laterals  Nos.  2  and  3. 
Plans  and  specifications  are  on  file  with  ■  the 
County  Auditor,  Theodore  Scharle,  Dubuque, 
la.  Official  advertisement  will  be  found  else- 
where in  this  issue. 


Louisiana. 

®Bids  were  opened  Sept.  17  by  the  Board 
of  State  Engineers,  New  Orleans,  for  levee 
work,  contracts  being  awarded  as  follows: 
Goodrich  levee.  East  Carroll  Parish,  1.50,000 
cu  vds..  Harris  &  Helgas.m  Bros.,  Vicksburg. 
Miss ,  37.9  cts.  per  cu.  vd. ;  Carolina  to  Willow 
Glen  levee,  Madison  Parish,  100,000  cu.  yds., 
H  F  Garbish,  24.85  cts.;  Anchor  levee,  St. 
John  Parish,  65,000  cu.  yds.,  John  T.  McCoy 
Co.,  23.5  cts. 

®The  Fifth  Louisiana  Levee  District  has 
awarded  the  contract  for  constructing  the 
.Alabama  levee,  40,000  cu.  yds.,  to  W.  C.  Wil- 
liamson, at  27.5  cts.  per  cu.  yd. 

®The  Tensas  Levee  Board  has  awarded  the 
contract    for    the    .Amos    Bayou    to    Opposum 
Fork  levee,  bids  for  which  were  opened  Sept. 
17,  to  Lacy  Bros.,  at  an  average  of  2.5.75  cts. 
per  cu.  yd.    The  levee  contains  440,000  cu.  yds. 
Mississippi. 
<^Bids  will  be  received  until   10  a.  m.,  Oct. 
15     by    the    Mississippi    Delta    Planting    Co., 
1209  Central  Bank  Bldg.,  Memphis,  Tenn.,  for 
the  construction  of  8  miles  of  dredge  ditches 
of   which   7   miles   is   main    ditch   and    1    mile 
lateral.     The  lateral  ditch  and  2  miles  of  the 
main    ditch    have    a     14- ft.    bottom    and     I'^i 
miles  of  main  ditch  have  a   16-ft.  bottom  and 
the   remainder  has  a  bottom   width   of  20   ft. 
The  side   slopes  are   I.l.     The  average  cut  is 
8.8   ft.,   the  maximum    13.6   ft.     There   are    13 
stations   having   a   cut   exceeding   12    ft.     The 
yardage  in  the  main  ditch  is  230,000  cu.  yds. 
and   the   branch   ditch    1!),000,   totaling  2.5O,O0O 
cu.    yds.      The    contractors    will    be    relieved 
of    all    right    of    way    clearing    excepting    the 
stumps      Plans  and  specifications  are  now  on 
file   in   the  office   of  the   .Morgan   Engineering 
Co.,   619   Goodwvn    Institute    Building,    .Mem- 
phis    Tenn..    bv    whom    further    information 
will  be  furnished,  and  with  Mr.  B.  J.  Young, 
Engineer   of    the    Planting    Co.,    who    will   he 
at  Scott,  Miss.,  to  show  contractors  over  the 
location.     The   proposed   work    is    located    in 
the   southern   part   of    Bolivar   County,    Miss., 
near   the    station    of    Scott,   on    the    Yazoo   & 
Mississippi   Valley   Railroad.    135   miles   south 
of  Memphis. 

Missouri. 
©Missouri  Valley  Construction  Co.,  St.  Jos- 
eph   Mo.,  has  been  awarded  a  contract  by  the 
Vailev    Drainage    District    of    1  lagers    Grove, 
Mo    for  the  drainage  of  about  $5,000  acres  of 
land.     The  work  will  cost  about  $45,000  and 
floating  dredge  will  be  used. 
Nebraska. 
^iBids  will  be  received  until  3  p.  m.,  Oct.  9, 
by    Robert    Lempka,    Secy.,    Board   of    Super- 
visors, Johnson  County  Drainage  District  No. 
1     Tecumseh,    Nebr.,    for   the   construction  of 
ditches,   levees   and  other  drainage  work.     A 
certified  check   for  $5,000   must  be   filed   with 
each  bid.  ,,  ,       ,       , 

®Matzen  Bros.,  of  Hooper,  Nebr.,  has  been 
awarded  the  contract  by  the  Dodge  County 
Commissioners,  Fremont,  Xebr.,  John  O  Con- 
nor Clerk,  for  the  cleaning  of  the  Central 
Cutoflf  Ditch,  including  about  60,. 4(.  cu.  yds. 
at  $0  10  per  cu.  yd.  Bids  were  opened  Sept  11). 
®Matzen  Bros.,  Hooper,  Neb.,  have  been 
awarded  the  contract  for  cleaning  out  the 
Central     cutoflf     ditch    between     Hooper     and 

Commissioners  of  Douglas  County,  Omaha, 
Neb     are  considering  building  a  dike  Vj   mile 
to  %   mile  long  and  7  ft.  to  10  ft.  high,  as  a 
means  for  remedying  flood  conditions. 
New  Mexico. 


Frank  L  Rucker  &  Co.,  Diirango,  Colo., 
have  closed  a  deal  whereby  they  will  enlarge 
the  Hammond  Canal  in  the  vicinity  of  .Aztec. 
N  Mex.  The  canal  at  present  is  12  miles  long 
and  it  will  be  extended  22  miles.  The  esti- 
mated cost  of  the  completed  system  is 
$300,000. 

New  York. 

®The  Central  Dredging  Co.,  Cleveland,  O., 
has  been  awarded  the  contract  by  the  State 
Superintendent  of  Public  Works,  for  the  con- 
struction of  the  barge  canal  from  Seneca  Lake 


^    i/Kr.tOJ."   Falls,   known   as  contract    1,   for 
tie   sum   of  $215,639.    The  length   of   the  im- 
provement  is   nearly   three   miles   and  it  calls 
for  over  1,000,000  cu.  yds.  of  excavation. 
Ohio. 
•I^Bids  will  be  received  until  noon,  Sept.  30, 
by   the   Department   of    Public    Service,    Day- 
ton,   O.,    for    furnishing    the    necessary    labor 
and  material  for  completing  the  Great  Miami 
River  Improvement  from  the  Washington  St. 
bridge   southward   to   the   C,   C,   C.   &   St.   L. 
Railroad  bridge,     .\mong  the  large  items  in- 
cluded in  the  work  are  the  following:     Con- 
struction of  concrete   sewers;  construction  of 
1,200,000  cu.  yds.  of  'evee  embankment;   con- 
struction   of    a    reinforced    concrete   retaining 
wall    including   about   2,600  cu.   yds.   of   rein- 
forced  concrete;    erection   of   the    superstruc- 
ture of  a  steel  truss  bridge  at  Cincinnati  St. 
Plans   and   specifications   may   be   obtained  of 
G.  C.  Cummings,  City  Engineer.     C.  J.  Gross 
is  Secy,  of  the  Department., 
Tennessee. 
4iBids  will  be  received  until  11  a.  m..  Sept. 
•'.5.  by  Maj.  E.  M.  Markham,  U.  S.  Engineer, 
Memphis,   Tenn..    for   constructing   about   85,- 
000  cu.  yds.  of  levee  work   in  the  Lower   St. 
Francis   levee   district. 

Texas. 
The  Orange  Countv  Commissioners,  Orange, 
have  granted  the  petition  of  William  Manuel 
and  others  to  create  a  drainage  district  in  the 
northern  part  of  the  county,  including  about 
30,0110  acres  of  low  lands.  An  engineer  has 
been  appointed  to  make  a  survey  of  the  dis- 
trict, to  be  known  as  the  Orange  County  drain- 
age district  Xo.  1.  and  report  on  the  cost  of 
same. 

Washington. 
H  Porter  of  Sanderson  &  Porter,  Engi- 
neers .52  William  St.,  New  York  City,  has  pur- 
chased the  assets  of  the  Burbank  Power  & 
Water  Co.,  a  14,000  acre  project  on  Snake 
river,  near  Walla  Walla,  and  will  make  im- 
provements at  once. 

Commisioners  of  Klickitat  County,  Golden- 
dale,  have  been  petitioned  by  Ben  S.  Cook, 
H  B.  Dabnev,  and  other  land  owiicrs  in 
the  vicinity  of  Fountain  Station,  on  the  main 
line  of  the  Spokane,  Portland  &  Seattle  Ry., 
to  designate  an  irrigation  district  that  is  em- 
braced in  certain  boundaries  to  be  named  the 
Goodnoe  Hills  Irrigation  District. 

Survevs  have  been  completed  for  the  Brew- 
ster High  Line  canal  in  the  Brewster  Irriga- 
tion District,  an<l  the  estimated  cost  of  the 
work  is  placed  at  about  $l.u("i,0(tO.  The  intake 
will  be  located  near  Twisp.  W  ash.,  and  the 
canal  will  extend  12  miles  to  Carlton,  Wash. 
The  total  length  of  canal  and  flumes  is  about 
70  miles.  Bids  will  be  asked  soon.  Marvin 
Chase.   Richmond    l',c:K-h.   Seattle,   is   Engineer. 

Wisconsin. 

*Bids  will  be  received  until  5  p.  m.,  Oct. 
4  by  the  West  Point  Cottage  Association, 
for  dredging  a  lagoon  and  channel  approxi- 
mating about  9,9(10  cu.  vds.  on  Lake  Mendota, 
Dane  Countv.  Wis.  Plans  and  specifications 
mav  be  seen  at  the  office  of  Alyward,  Dayiss, 
Olbrech  &  Hill,  Attorneys,  Pioneer  Bldg.. 
Madison,  Wis.     Philip  11.  Hintze  is  Engineer. 

®The  State  Levee  Commission  has  awarded 
the  contract  for  the  construction  of  the  Cale- 
donia-Wisconsin River  levee  to  J.  A.  Orton, 
Briggsville.  The  contract  calls  for  moving 
about  22,000  cu.  yds.  of  dirt  and  amounts  to 

about  $6,.5O0.  ,^   .      r-    .    -c    r, 

Bids  were  opened  Sept.  16,  by  Capt.  E.  U. 
Peek  U  S  Engineer,  for  building  rubble 
mound  breakwaters  at  Superior  Entrv,  Wis^ 
The  Zenith  Dredge  Co.,  Duluth,  }Unn.,  at 
$114  999  was  the  low  bidder,  and  this  bid  was 
recommended  for  acceptance.  The  work  calls 
for  76  C60  tons  of  stone,  of  which  30  per  cent 
is  to  be  stone  weighing  not  less  than  10  tons 
and  the  remainder  quarry-run-of-stone  and 
stone  weighing  not  less  than  5  tons.  1  he 
Zenith  Dredge  Co.  bid  $1.-50  per  ton  on  each 
class  of  stone,  and  the  Great  Lakes  Dredge  & 
Dock  Co.,  the  only  other  bidder,  bid  $l.f).T  per 
ton. 


+  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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WATER- WORKS 


Alabama. 

A  resolution  has  been  introduced  in  the 
City  Commission  of  Birmingham,  Ala.,  pro- 
viding that  the  city  investigate  the  feasibility 
of  employing  a  board  of  three  expert  engi- 
neers to  report  on  all  feasible  water  supplies 
and  the  cost  of  the  operation  of  both  a  water 
and  lighting  plant. 

The  citizens  of  Birmingham,  Ala.,  at  a  re- 
cent election  defeated  the  contract  between 
the  Board  of  City  Commissioners  and  the 
Birmingham  Water  Works  Co. 

California. 

The  Public  Service  Commission  of  Los  An- 
geles, Calif.,  is  advertising  for  bids  for  the 
piping  that  will  link  the  San  Fernando  and 
Franklin  Canyon  reservoirs  in  the  Santa 
Monica  Mountains.  The  material  will  cost  up- 
wards of  $500,000.  Bids  will  be  opened  about 
Oct.  8.  The  piping  is  to  be  of  steel,  varying 
in  thickness  of  from  one-quarter  to  five-six- 
teenths of  an  inch,  and  ranging  in  diameter 
from  62  to  72  inches.  The  distance  to  be 
piped  is  65,000   ft. 

The  City  of  Fullerton,  Calif.,  plans  to  begin 
work  on  the  installation  of  its  municipal 
waterworks  system  as  soon  as  the  bonds  are 
sold. 

The  voters  in  La  Mesa,  Lemon  Grove, 
Spring  Valley  and  in  territory  contiguous  to 
those  places,  California,  have  voted  to  or- 
ganize the  La  Mesa,  Lemon  Grove  and  Spring 
Valley  Municipal  Water  District.  A  systetm 
which  will  cost  about  $1,000,000  is  planned.  It 
will  include  dams,  water  rights  and  pipe  lines. 

Petitions  are  being  circulated  in  Berkeley. 
Calif.,  which  ask  for  the  organization  of  a 
water  district  and  for  the  calling  of  an  elec- 
tion  for  that  purpose. 

The  City  Trustees  of  Red  Bluff,  Calif- 
have  been  petitioned  to  call  an  election  to 
submit  the  question  of  voting  bonds  for  a 
municipal   water   system. 

Florida. 

The  City  Council  of  Ocala,  Fla.,  is  consid- 
ering the  proposition  of  either  ourchasing  the 
present  waterworks  system  or  install  a  mu- 
nicipal plant  of  its  own.  The  Board  of  Arbi- 
trators recently  appointed  to  place  a  valuation 
on  the  water  companv's  plant  reported  a  price 
of   $68,536. 

Georgia. 

The  Water  Board  of  .\tlanta,  Ga.,  has  been 
petitioned  by  Judge  W.  B.  Lamar  and  other 
residents  of  Pace's  Ferry  road  for  an  exten- 
sion  of   water   mains   3,000   ft. 

Mayor  George  P.  Gregory  of  Blackshear, 
Ga.,  will  sell  bonds  Oct.  2  to  the  amount  of 
$23,000  for  the  installation  of  a  waterworks 
system. 

Illinois. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Sept.  26,  for  designing,  con- 
structing and  delivering  1  16-in.  tool  room 
lathe  at  the  water  works  shops,  2304  S.  Ash- 
land Ave.,  according  to  plans  and  specifica- 
tions on  file  at  room  406  City  Hall.  Cash  or 
certified  check  for  $100  must  accompany 
proposal. 

•{•Bids  will  be  received  until  11  a.  m.,  Sept. 
28,  by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  designing,  construct- 
ing and  delivering  at  pipe  yard  "B."  2354  S. 
Ashland  Ave.,  tapping  connections  ranging  in 
size  from  4x3  to  48x12  in  quantities  of  from 
1  to  50  of  each  size.  Cash  or  certified  check 
for  $250  must  accompany  proposal. 

^•Bids  w-ill  be  received  until  11  a.  ni.,  Sept. 
28,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  111.,  for  furnishing  and 
delivering  to  the  city  plumbing  shop,  14th  St. 
and  Indiana  .^.ve.,  approximately  .30  tons  of 
lead  pipe;  weight  and  size  as  follows:  %-in. 
pipe,  3  lbs.  per  lin.  foot ;  1-in.  pipe,  4  lbs.  per 


lin.  ft.;  1%-in.  pipe,  7%  lbs.  per  lin.  ft.;  2-in. 
pipe.  VWz  lbs.  per  lin.  ft.  Cash  or  certified 
check  for  $20il  must  accompany  proposal. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago. 
III.,  Edward  J.  Glackin,  Secretary,  for  fur- 
nishing labor,  materials,  etc.,  necessary  to 
construct  water  supply  pipes  in  the  following 
streets,  unit  prices  including  necessary  hy- 
drants and  valves :  Berwyn  Ave.,  557  lin.  ft. 
6-in.,  $1.20.  valve  basins.  $30.  Louis  Scullv ; 
Calumet  Ave.,  207  lin.  ft.  8-in..  $1.50,  valve 
basins,  $30,  Mai.  Murphy,  5315  Wabash  .'\ve. ; 
Dobson  .A.ve.,  605  lin.  ft.  6-in.,  $1.05,  Ed.  Con- 
nor, 2432  Cortland  St.;  N.  5(»th  A\e..  .530  lin. 
ft.  8-in.,  $1.27,  valve  basins,  $:S0,  S.  Ryan,  2927 
Congress  St. ;  La  Favette  .A.ve.,  300  lin.  ft. 
8-in..  $1.22,  valve  basins,  $29,  Ed.  Connor; 
Muskegon  Ave.,  640  lin.  ft.  8-in.,  $1.19,  valve 
basins,  $29,  Ed.  Connor;  Archer  Ave.,  3.800 
lin.  ft.  8-in.,  $1.23,  valve  basins,  $29,  Ed.  Con- 
nor; N.  40th  Ave.,  670  lin.  ft.  8-in.,  $1.27,  Ed. 
Connor;  N.  49th  Ave.,  960  lin.  ft.  8-in.,  $1.20, 
valve  basins,  $29,  Ed.  Connor ;  N.  54th  Ave., 
620  lin.  ft.  8-in.,  $1.50,  valve  basins,  $30,  Louis 
Scullv;  1.690  lin.  ft.  12-in.  280  lin.  ft.  8-in., 
$2.08,  S.  Ryan.     Bids  opened  Sept.  18. 

Engineers  Geo.  C.  &  .Arthur  M.  Morgan, 
Chicago,  111.,  have  completed  plans  and  speci- 
fications for  the  construction  of  a  waterworks 
system  and  a  sewerage  system  in  Nashville, 
111.,  at  an  estimated  cost  of  $50,000.  F.  H. 
Fiene  is  Mayor. 

Indiana. 

®The  Board  of  Public  Works  of  Mishawaka, 
Ind.,  has  awarded  contracts  for  the  construc- 
tion of  a  new  water  works  in  the  extreme 
east  end  of  the  city,  as  follows:  Wm.  Rose- 
warne,  constructing  building,  $10,500;  The 
Piatt  Iron  Works,  Davton,  O.,  furnishing  and 
installmg  pumps,  $10,000;  The  Heiney  Chim- 
ney Co..  Chicago.  111.,  constructing  a  150-ft. 
brick  chimney  to  be  60  ins.  at  the  top;  Bab- 
cock-Wilcox  Co.,  two  new  boilers  of  1.50-h.p. 
each,  $3,900;  The  Carter  Construction  Co.,  20- 
in.  mains  leading  to  the  city.  The  laterals 
will  be  installed  by  the  city. 

Iowa. 

•I«Bids  will  be  received  until  Oct.  1,  at  7  :30 
p.  m.,  by  A.  D.  Krebill.  City  Clerk,  Donnell- 
son,  la.,  for  furnishing  pumping  machinery 
necessary  to  supply  50,000-gal.  tank  100  ft. 
high.  There  are  two  8-in.  wells  134  ft.  deep 
and  10  ft.  apart.  Bids  will  be  received  on 
both  deep  well  and  air  lift  equipment.  A  cer- 
tified check  for  10  per  cent  the  amount  of  bid 
must  be  filed  with  each  bid.  Hall  &  .A.dams, 
Centerville,  la.,  are  Engineers. 

®The  Cook  Construction  Co.,  of  Des 
^Moines,  la.,  has  been  awarded  the  contract  by 
the  city  of  Lake  Andes,  S.  Dak..  E.  O.  Lanani, 
City  Auditor,  for  furnishing  all  material  and 
work  necessary  to  complete  the  extension  of 
the  water  svstem,  at  $5,745.  Bids  were  opened 
Sept.  17. 

The  citizens  of  Coin,  la.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  for  the  in- 
stallation of  a  waterworks  system. 

Kentucky. 

®The  City  of  Madisonville,  Ky.,  has  let 
a  contract  for  the  boring  of  wells  to  supply 
the  city  with  water  to  A.  B.  Lumbert  of  Mo- 
bile, A\a.  As  soon  as  the  water  supply  is  at 
hand  the  city  will  put  in  a  system  of  water- 
works. 

The  City  of  Covington.  Ky.,  plans  the  con- 
struction of  a  new  waterworks  plant,  light 
pared  and  it  has  not  been  decided  when  con- 
of  $200,000.  Plans  have  not  yet  been  pre- 
pared and  it  has  not  been  decided  when  con- 
tracts will  be  let.  H.  G.  Meiners,  City  Hall, 
Covington,  is  Engineer. 

The  Horse  Cave  Waterworks  Co.,  Horse 
Cave,  Ky.,  has  been  incorporated  with  a 
capital  stock  of  $3,0CK).     The  incorporators  are 


J.    O.    Redford,    Clarence    Owens    and    J.    L. 
Martin. 

Louisiana. 

The  City  Commissioners  of  Shreveport, 
La.,  have  passed  an  ordinance  offering  the 
local  water  works  company  $607,6.56  for  its 
plant,  conditional  on  acceptance  withui  30 
days.  In  case  the  company  refuses  the  offer 
the  Commissioners,  according  to  the  resolu- 
tion, will  call  an  election  for  the  issuance  of 
bonds  for  the  construction  of  a  municipal 
plant. 

Massachusetts. 

•|«Bids  will  be  received  until  3  p.  ni.,  Sept. 
30,  by  Board  of  Water  Commissioners.  .Aga- 
wam.  Mass.,  for  furnishing  40  fire  hydrants. 
A  certified  check  for  $200  must  be  filed  with 
each  bid.  J.  L.  Tighe,  189  High  St.,  Holyoke, 
Mass.,  is  Engineer. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
30,  by  Board  of  Water'  Commissioners,  Aga- 
wan,  Mass.,  for  hauling  and  laying  19.000  ft. 
of  8-in.  cast  iron  pipe.  Profiles,  specifications 
and  forms  of  contract  are  on  file  and  can  be 
seen  at  the  office  of  James  L.  Tighe.  Engineer, 
189  High  St.,  Holyoke,  Mass. 

The  Committee  of  Water  Supply  of  Pitts- 
field,  Mass.,  has  decided  to  lay  a  new  12-in. 
pipe  line  on  Elm  St.  between  High  St.  and 
Holmes  road,  to  take  the  place  of  the  old 
12-in.  pipe  that  has  been  in  use  since   1869. 

Michigan. 

^Bids  will  be  received  until  3  p.  m.,  Sept. 
25,  by  William  Wilds,  City  Clerk,  Grand  Ha- 
ven, Mich.,  for  the  construction  of  an  addi- 
tion to  the  water  works  pumping  station,  con- 
necting pumps  therein,  and  laying  a  12-in. 
force  main  to  reservoirs  and  an  8-in.  main 
from  reservoir  to  Lake  Ave. ;  also  for  build- 
ing concrete  foundations  for  reservoirs  and 
transporting  material  of  iron  tanks  to  reser- 
voir site.  Plans  and  specifications  are  on  file 
with  G.  S.  Williams,  .\nn  .Arbor,  Mich..  Engi- 
neer. 

Minnesota. 

•{•Bids  will  be  received  until  Oct.  11  (  read- 
vertisement)  by  C.  J.  Dudley,  City  Cleric,  .Al- 
bert Lea,  Minn.,  for  the  construction  of  water 
main  extension.  Bids  received  Sept.  20  were 
rejected. 

The  Village  Council  of  Mount  Iron.  Minn., 
has  appropriated  the  sum  of  $250  to  defray 
expenses  of  a  survey  of  the  village  for  a  new 
system  of  water  mains  and  to  establish  a 
grade  for  street  improvements. 

Nebraska. 

4*Bids  will  be  received  until  noon,  Oct.  10, 
by  R.  C.  Ozman.  City  Clerk.  Lincoln.  Nebr., 
for  the  construction  and  installation  of  a  six 
million  gallon  pumping  engine  complete,  ready 
for  service  at  the  city  pumping  station  at  30th 
and  .\  streets  in  said  city,  according  to  plans 
and  specifications  on  file  in  the  offices  of  the 
City  Clerk  and  City  Engineer  of  said  city. 
The  engineer's  estimate  of  the  cost  of  the 
work  is  $24,000.  Plans  and  specifications  may 
be  secured  at  the  office  of  the  city  engineer. 

New  Jersey. 

®The  County  Freeholders,  Newark,  N.  J., 
have  awarded  the  contract  for  the  construc- 
tion of  a  retaining  wall  along  the  Jersey  City 
water   pipe   line   to   Francisco   Bros,  at  $1,200. 

New  York. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
15,  by  Board  of  Water  Supply,  163  Broadway, 
New  York  City,  for  Contract  94.  for  furnish- 
ing and  erecting,  complete,  three  steel  floats 
for  containing  pumping  equipment  for  unwa- 
tering  the  Wallkill,  Hudson  and  Croton  Lake 
siphons  of  Catskill  aqueduct,  each  about  12% 
ft.  in  outside  diameter,  and  22V2,  35  and  25% 
ft.  in  height,  respectively ;  also  furnishing  and 
delivering  650  ft.  of  steel  discharge  pipe  with 
guides   for   Hudson  or   Croton  Lake   siphons, 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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and  approximately  3,000  pounds  of  miscel- 
laneous iron  and  steel.  The  work  is  located 
in  the  towns  of  Gardiner,  Ulster  county, 
Fishkill,  Dutchess  county,  and  Yorktown, 
Westchester  county.  New  York.  Pamphlets 
containing  information  for  bidders,  and  con- 
tract drawings  can  be  obtained  at  the  above 
address  by  depositing  the  sum  of  $10  for  each 
pamphlet.  J.  P.  Morrissey  is  Secretary  of 
the   Board. 

J.  P.  Crimm  of  Richfield  Springs,  N.  Y., 
is  making  tests  on  the  Horrocks  property 
north  of  Herkimer,  N.  Y.,  for  the  Municipal 
Commissioner  to  ascertain  if  the  place  is 
suitable  for  wells  to  be  added  to  the  municipal 
water  plant.  Tests  in  other  sections  of  the 
village  will  be  made. 

North  Dakota. 

•|«Bids  will  be  received  until  8  p.  m.,  Oct. 
11,  by  Common  Council,  Litchville,  N.  Dak., 
for  sinking  an  artesian  well.  A  certified  check 
for  $200  must  be  filed  with  each  bid.  Ole  O. 
Dahl  is  Village  Clerk. 

Ohio. 

^Bids  will  be  received  until  noon,  Oct.  7, 
by  J.  W.  Chrisford,  Director  of  Public  Serv- 
ice, Lakewood,  O.,  for  furnishing  the  neces- 
sary labor  and  materials  for  water  mains  with 
all  the  necessary  valves.  bo.xes.  Tees,  etc.,  for 
the  following  named  thoroughfares:  Harlan 
Ave.,  from  Nicholson  Ave.  to  Donald  Ave. 
Merle  Ave.,  from  Nicholson  Ave.  to  Donald 
Ave.  Emerson  Ave.,  from  Nicholson  A\e.  to 
Donald  Ave.  Harlan  Ave.,  from  Nicholson 
Ave.  to  Jackson  Ave.  Merle  Ave.,  from 
Nicholson  Ave.  to  Jackson  Ave.  Emerson 
Ave.,  from  Nicholson  .\ve.  to  Jackson  Ave. 
Jackson  Ave.,  from  Clifton  Blvd.  to  N.  P. 
R.  R.  Phelps  Ave.,  from  Detroit  Ave.  to 
Sloane  Ave.  The  forgeoing  to  be  done  ac- 
cording to  plans  and  specifications  on  file  in 
Director's  office  and  at  the  office  of  C.  W. 
Root,  1033  Society  for  Savings  Bldg.,  Cleve- 
land, O.  Each  bid  must  separately  state  the 
labor  and  material  which  shall  be  furnished, 
and  be  accompanied  by  a  certified  check  in 
the  sum  of  $200. 

^Bids  will  be  received  until  noon,  Oct. 
17,  by  Board  of  Commissioners,  George  E. 
Whitney,  Secy.,  in  care  of  Frank  L.  Packard, 
Columbus,  O.,  for  the  furnishing  of  the  ma- 
terials and  performing  the  labor  necessary  tor 
the  construction,  complete,  of  a  soft  water 
concrete  reservoir  at  the  Lima  State  Hos- 
pital. Lima,  O.,  according  to  the  plans,  de- 
scriptions, bills,  estimates  and  specifications 
prepared  by  Frank  L.  Packard,  Architect. 
Columbus,  O.,  which  are  on  file  at  the  oflfice 
of  the  Architect,  Columbus,  O.,  and  at  the 
office  of  the  Building  Superintendent,  J.  G. 
Lorimer,  at  the  Lima  State  Hospital. 

®The  Babcock  &  Wilcox  Co.  on  Sept.  14 
was  awarded  the  contract  by  W.  J.  Spring- 
born,  Director  of  Public  Service,  Cleveland, 
O.,  for  furnishing  three  water  tube  boilers 
and  mechanical  stokers  for  the  Fairmount 
Pumping  Station  of  the  City  Water  Depart- 
ment.    Bids   were   opened    Sept.   3. 

®The  Village  of  Oakley,  O.,  Oscar  Kosche, 
Village  Clerk,  has  awarded  the  contract  for 
furnishing  and  laying  (i-in.  water  pipe  in  32nd 
Ave.,  from  Webster  .A.ve.  to  Robertson  Ave., 
with  fire  plugs,  valves,  etc.,  to  W.  H.  Settle 
&  Co.  of  Cincinati,  O.,  at  $1,201.  Bids  were 
opened  Sept.  3. 

The  Finance  Committee  of  the  City  Coun- 
cil, Dayton,  O.,  has  decided  to  authorize  the 
appropriation  of  $16,000  for  the  purchase  of 
new  boilers  for  the  waterworks  pumping  sta- 
tion. The  Service  Department  has  requested 
an  appropriation  of  $8,000  for  tearing  out 
the  remaining  portions  of  the  old  Washington 
St.  dam,  removal  of  the  broken  retaining 
wall  there  and  the  partial  reconstruction  of 
the  Beach  Ave.  sewer. 

Oklahoma. 
®The  Tonkawa  Construction  Co.,  Tonkawa, 
Okla.,  has  been   awarded  the  contract  by  the 


nell,    Scarritt    Bldg.,    Kansas    City,    Mo.,    are 
Engineers.     Bids  were  opened  Sept.  17. 

Oregon. 

The  City  Council  of  Milwaukee,  Ore.,  will 
shortly  call  a  special  election  for  the  purpose 
of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  installation  of  a 
municipal  waterworks  system. 
Pennsylvania. 
A  new  river  intake  is  to  be  installed  this 
fall  for  the  waterworks  system  of  Homestead, 
Pa.  Plans  and  specifications  have  been  pre- 
pared by  Chester  &  Fleming,  Hydraulic  Engi- 
neers, Pittsburgh,  Pa. 

South  Carolina. 
®The  Sewerage  Commission  of  Cheraw,  S. 
C,  D.  L.  Tillman,  Secretary,  Public  Works 
Commission,  has  awarded  the  following  con- 
tracts for  the  installation  of  a  waterworks 
system  and  sewerage  system,  for  which  bids 
were  opened  Sept.  17:  Dixie  Construction 
Co.,  Burlington,  N.  C,  for  laying  pipe  lines; 
Tucker  Laxton,  Charlotte,  N.  C,  filter  plant 
and  pumping  station;  T.  C.  Hayward,  agent, 
Charlotte,  N.  C,  engines  and  motors,  and 
the  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  la.,  tower  and  tank.  Gilbert  C. 
White,    Charlotte,    N.   C,   is   Engineer. 

It  is  probable  that  an  election  will  be  held 
in  Latta,  S.  C,  shortly  for  the  purpose  of 
voting  on  the  proposition  of  issuing  bonds 
for  the  installation  of  a  waterworks  system 
and  a  sewerage  system. 

Texas. 
®The  City  Council  of  New  Braunfels,  Tex., 
has  let  the  contract  for  the  installation  of 
a  pumping  station  at  the  head  of  the  river  to 
furnish  the  city's  water  supply  to  the  Mid- 
land Engineering  &  Construction  Co.  of  Fort 
Scott,  Kans.,  at  $52,448.  The  contract  covers 
the  installation  of  a  new  pump,  pipe  line  to 
the  city's  reservoir,  280-h.p.  engine  and  an 
electric  light  plant. 

The  City  of  Childress,  Tex.,  plans  the  con- 
struction of  a  waterworks  system  to  cost  be- 
tween $100,000  and  $125,000.  The  water  will 
be  secured  from  springs.  The  work  will  in- 
clude 12  miles  of  pipe  line,  pumping  plant, 
reservoir,  etc.  Contracts  will  be  let  about 
Nov.  1.  H.  H.  Fielder,  Fort  Worth,  Tex., 
is  Engineer.  J.  W.  McRae,  Amarillo,  Tex., 
is  official  in  charge. 

The  citizens  of  El  Paso,  Tex.,  will  shortly 
be  asked  to  vote  on  the  issuance  of  bonds  in 
the  sum  of  $400,000  for  permanent  improve- 
ments. Of  the  amount  $200,000  will  be  for 
the  waterworks  department,  $150,000  for  sewer 
work  and  $.50,000  for  street  and  grade  im- 
provements. It  is  proposed  to  lay  a  36-in. 
sewer  pipe  14  ft.  deep  from  Leon  St.  to  Wash- 
ington Park. 

The  Waco  Hot  Well  Development  Co., 
Waco,  Tex.,  has  been  organized  for  the  pur- 
pose of  drilling  well.5  and  furnishing  hot 
water  to  the  citizens.  Sam  Sanger  is  Presi- 
dent, R.  T.  Dennis,  Vice  President  and  Acting 
Treasurer.  D.  E.  Hirshfield,  Secretary,  and 
W.  S.  Duke,  Jr.,  Treasurer. 

The  Highland  Place  Water  Co.,  according 
to  advices  from  Waco,  Tex.,  has  been  or- 
ganized with  a  capital  stock  of  $40,000,  to 
construct  a  system  of  waterworks  for  High- 
land Place.  The  water  will  be  piped  from  the 
artesian  well  which  was  drilled  on  the  prop- 
erty   some   time   ago. 

The  Citv  Council  of  Brady,  Tex.,  has  nego- 
tiated a  (ieal  with  the  old  waterworks  com- 
pany of  that  city  for  the  purchase  by  the  city 
of  the  old  waterworks  and  electric  light  sys- 
tem, at  $42,250.  The  proposition  will  be  sub- 
mitted  to   the   people   for   approval. 

The  City  Council  of  Canadian,  Tex.,  has 
ordered  an  election  for  bonds  for  a  complete 
system  of  waterworks  for  the  entire  city  and 
for  a  sewerage  system.  The  election  will  be 
held  Oct.  17. 

Mayor  C.  E.  Kelly  of  El  Paso.  Tex.,  plans 
to  ask  the  city  to  issue  $400,000  in  bonds  for 
additions  to  the  sewer  system  and  waterworks 


City  of  Hermann,  Mo.,  Gust  A.  Freund,  City 
Clerk,  for  the  construction  of  waterwarks  and 
sewer  systems  at  $32,567.     Burns  &  McDon- 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


system.  . 

The  Attorney  General  at  .\ustin,  Tex., 


has 


approved  of  the  issue  of  $23,000  bonds  by  the 
City  of  Winnsboro,  Tex.,  for  a  waterworks. 
William  D.  Suiter  is  Mayor. 
Virginia. 
•|«Bids  will  be  received  until  2  p.  m.,  Oct.  3, 
by  Committee  on  Water  at  the  office  of  E.  E. 
Davis,  Supt.,  City  Water  Works,  Richmond, 
Va.,  for  furnishing  and  installing  a  20-in.  cast 
iron  water  main  across  and  in  the  bottom  of 
James  River  from  the  north  shore  to  and 
across  (or  through)  the  eastern  end  of  Belle 
Isle;  thence  across  and  in  the  bottom  of 
James  River  to  the  south  shore,  also  proposals 
will  be  received  for  doing  the  above  work,  pipe 
for  same  to  be  furnished  by  the  City  instead 
of  contractor.  Bidders  are  requested  to  visit 
and  look  over  the  site  of  the  work.  Specifica- 
tions, plans  and  information  can  be  obtained 
in  this  office.  A  deposit  of  $10  will  be  re- 
quired of  each  bidder  for  each  set  of  plans 
and  specifications. 

Washington. 
®Quigg  &  Seaman,  Wenatchee,  Wash.,  have 
been  awarded  the  contract  by  the  City  of 
Leavenworth,  Wash.,  G.  A.  Hamilton,  City 
Clerk,  for  the  construction  of  a  municipal 
waterworks  system  at  $39,500.  The  work  in- 
cludes installation  of  supply  system  about  5 
miles  and  about  the  same  amount  of  distribu- 
tion; the  furnishing  of  all  material  and  turn- 
ing the  system  over  to  the  city  completed. 
Bids   were  opened    Sept.    12. 

West  Virginia. 
®The  Enterprise  Construction  Co.  has  been 
aw-arded  the  contract  by  the  City  of  Rowles- 
burg,  W.  Va.,  George  Hayes,  Recorder,  for 
the  construction  of  a  waterworks  system,  in- 
cluding two  miles  of  from  4  to  6-in.  mains, 
fire  hydrants,  two  pumps,  reservoir,  etc.,  at 
$9,000.  Bids  were  opened  Sept.  6. 
Wisconsin. 
©Thomas  E.  Wooley,  230  So.  16th  St.,  La 
Crosse,  has  been  awarded  the  contract  by 
the  Board  of  Public  Works  of  La  Crosse, 
Wis.,  for  the  laying  of  19,380  lin.  ft.  of  24, 
20,  16,  12,  8  and  6-in.  water  pipe  for  the  new 
water  system,  at  $39,763.  Bids  were  opened 
Sept.  19.  James  T.  Day  is  Chairman  of  the 
Board. 

An  election  was  recently  held  in  Water- 
ford,  Wis.,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $15,000  for 
the  installation  of  the  proposed  waterworks 
system. 

The  City  of  Appleton,  Wis.,  has  purchased 
the  site  for  its  new  filtration  plant  from  the 
Fox  River  Paper  Co.  for  $6,000. 

The  Waterworks  Co.  of  Ironwood,  Wis., 
is  making  plans  to  install  a  new  filtering  sys- 
tem to  purify  the  water  of  the  Montreal 
River,  which  is  used  by  Ironwood  and  Hurley. 
The  New  York  Continental  Filtration  Co., 
New  York  City,  will  install  a  coagulation 
plant  to  supplement  the  work  of  the  sand 
filters  now  in  use. 

Canada. 
The  city  officials  of  Sarnia,  Ont.,  have 
passed  a  bylaw  to  have  the  proposition  of  ob- 
taining a  better  water  supply  submitted  to  the 
people  at  a  special  election.  It  is  proposed 
to  expend  $240,000  on  the  erection  of  a  new 
pumping  station  at  Point  Edward  to  bring 
water  from  the  lake  direct  to   Sarnia. 

Town  Engineer  Talbot-Crosbie  of  Yorkton, 
Sask.,  is  preparing  plans  to  obtain  a  better 
water  supply  for  Yorkton.  It  is  probable  that 
a  reservoir'will  be  constructed  in  the  ravine 
and  water  piped  to  it  from  York  Lake. 

The  citizens  of  Kamloops,  B.  C,  at  a  recent 
election  voted  bvlaws  for  improvements,  as 
follows:  Hydro-electric,  $250,000;  water, 
$90,000 ;  electric  light,  $65,000. 

The  Civic,  Fire,  Water  and  Light  Commit- 
tee of  the  City  Council,  Winnipeg,  Man.,  has 
passed  a  resolution  to  proceed  with  the  sink- 
ing of  15  more  wells.  The  Engineer  has  been 
asked  to  furnish  plans,  specifications  and  an 
estimate  of  the  cost  of  the  wells. 

The  citizens  of  Winnipeg,  Man.,  on  Sept. 
13  voted  against  the  bringing  of  water  from 
Poplar  Springs,  at  an  estimated  cost  of  $1,- 
800.000. 
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Arkansas. 

®Pulaski  County  Engineer  E.  A.  Kingsley, 
Little  Rock,  Ark.,  has  let  the  contract  for  tlie 
construction  of  a  sewer  in  District  No.  76  to 
Nick  Peay.  The  contract  calls  for  a  sewer  in 
the  northwest  portion  of  Pulaski  Heights,  the 
work  including  about  six  miles  of  sewer  main. 
The  Commissioners  of  the  district  are  W.  B. 
Smith,  F.  W.  Allsopp  and  F.  J.  Schmutz. 

The  City  Council  of  Little  Rock,  Ark.,  and 
Commissioners  of  the  sewer  districts  empty- 
ing into  the  state  sewer  recently  held  a  meet- 
ing to  discuss  the  prohibition  of  constructing 
a  storm  sewer  to  take  the  place  of  the  old 
state  sewer,  extending  from  the  Deaf  Mute 
Institute  and  State  Hospital  for  Nervous  Dis- 
eases to  the  river  east  of  the  point  where 
Worthen's  bayou  empties  into  the  stream. 
Supt.  of  Public  Works  Henry  Levinson  has 
estimated  the  cost  of  the  work  at  $30,000. 

California. 

Mayor  Carl  Mau,  of  Verona,  Calif.,  and 
members  of  the  Borough  Council  recently  vis- 
ited several  municipalities  to  inspect  their 
systems  of  sewage  disposal  in  anticipation  of 
the  plant  projected  for  Verona. 

The  Board  of  Trustees  of  Dinuba,  Calif., 
has  approved  the  plans  and  specifications  as 
prepared  by  City  Engineer  Chris.  P.  Jensen,  of 
Fresno,  Calif.,  for  the  new  outfall  sewer. 

Connecticut. 

The  Executive  Committee  of  East  Hartford, 
Conn.,  is  at  work  on  plans  for  sewers  in  the 
meadow  district.  C.  Henry  Olmsted  is  Engi- 
neer. Edward  H.  Butler  is  Chairman  of  the 
Committee. 

Florida. 

The  citizens  of  Tampa,  Fla.,  at  a  recent 
election,  voted  in  favor  of  the  proposition  of 
issuing  bonds  to  the  amount  of  $1,700,000  for 
improvements:  $.551,21.5  for  a  sewerage  sys- 
tem ;  $748,784  for  paving  and  storm  sewers : 
$300,000  for  citv  hall  and  building  site  and 
$100,000  for  city  docks  and  parks. 

Georgia. 

•{•Bids  will  be  received  until  4  p.  m.,  Oct. 
10,  by  G.  P.  Leggitt,  Mayor  and  Council, 
for  furnishing  all  material  and  labor  for  the 
construction  of  a  system  of  sanitary  sewers 
at  Adel,  Ga.,  as  per  plans  and  specifications 
adopted.  The  work  will  consist  of  approxi- 
mately five  miles  of  pipe  sewers  from  8  to  12 
ins.  in  diameter.  Each  bid  must  be  accom- 
panied bv  a  certified  check,  made  payable  to 
the  Mayor,  for  $700. 

Plans  and  specifications  can  be  seen  at  the 
office  of  the  City  Clerk,  and  complete  set 
will  be  furnished  by  the  Engineers  upon 
payment  of  $10  to  cover  cost.  A.  A.  Webb, 
Clerk.  H.  S.  Jaudon,  Engineering  Co.,  Box 
582,  Savannah,  Ga.,  Engineers. 

Mayor  George  P.  Gregory,  of  Blackshear, 
Ga.,  will  sell  bonds  Oct.  2  to  the  amount  of 
$22,000  for  sewer  work. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  Sept. 

27,  by  Board  of  Local  Improvements,  Quincy, 
111.,  for  the  construction  of  pipe  and  brick 
sewers  in  the  territory  lying  between  west  line 
of  8th  St.  and  the  east  line  of  24th  St.  and  the 
south  line  of  York  St.  and  the  north  line  of 
Jackson  St.  J.  F.  Garner  is  Chairman  of  the 
Board. 

+Bids  will  be  received     until  9  a.  ra.,  Sept. 

28,  by  Board  of  Local  Improvements,  at  the 
office  of  the  Mayor,  Rock  Island,  111.,  for  the 
construction  of  sewers  in  the  Seventh  Ward. 
Plans  and  snecifications  are  on  file  with  Wal- 
lace Treichler,  City  Engineer.  H.  M. 
Schriver  is  President  of  the  Board. 

®Logan  &  Giertz  Construction  Co.,  Elgin, 
111.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvements  of  that  city, 
Morgan    H.    Brightman,    Secretary,    for     the 


construction  of  a  sewer  system,  catch  basins, 
manholes,  house  drains,  etc.,  in  W.  Chicago 
St.,  at  $69,105.     Bids  were  opened  Sept.  10. 

®P.  F.  Trenkenschuh,  Rock  Island,  111.,  has 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  that  city,  Wallace 
Treichler,  City  Engineer,  for  the  construction 
of  a  10-in.  sewer  on  Fourth  St.,  from  Sixth 
to  Seventh  Ave.,  at  $0.70  per  ft.  Bids  were 
opened  Sept.  21. 

Indiana. 

^Eids  will  be  received  until  10  a.  m.,  Sept. 
25,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  a  main  sewer  in 
and  along  38th  St.,  from  College  Ave.  to  Win- 
throp  Ave. 

Iowa. 

•I«Bids  will  be  received  until  Jan.  1-5,  by  the 
City  of  Tipton,  la.,  for  the  construction  of  city 
sewers,  for  which  bids  were  rejected  Sept.  16. 
The  Iowa  Engineering  Co.,  Clinton,  la.,  are 
Engineers. 

Kansas. 

The  City  Commission  of  Hutchinson,  Kans., 
will  ask  the  citizens  to  vote  at  the  regular 
November  election  on  the  proposition  of  issu- 
ing bonds  to  the  amount  of  $25,000  for  ex- 
tending the  sewer  mains  to  the  river  to  pre- 
vent the  pollution  of  Cow  Creek. 

Louisiana. 

•J«Bids  wil  be  received  until  noon,  Nov.  19, 
by  Sewerage  and  Water  Board,  Fifth  Floor, 
City  Hall  Annex,  New  Orleans,  La.,  for  the 
construction  of  the  following  drainage  con- 
tracts :  Contract  48-D,  includng  the  excavation 
of  open  drainage  canals;  50-D,  including 
Broad  St. ;  lined  and  covered  canal  and  siphon 
under  Carondelet  Navigation  Canal.  F.  S. 
Shields  is  Secretary. 

©Following  bids  were  received  Aug.  24,  by 
F.  S.  Shields,  Secy,  Board  of  Sewerage  & 
Water,  New  Orleans.  La.,  for  the  construction 
of  a  reinforced  concrete  siphon  under  the  new 
basin  navigation  canal  at  Broad  St.,  to  be 
known  as  Contract  54-D.  In  the  table  shown 
below  (1)  stands  for  bid  of  Midland  Bridge 
Co.,  Kansas  City,  Mo.;  (2)  Jeflferson  Con- 
struction Co.,  New  Orleans;  (8)  A.  S. 
Hackett,  New  Orleans;  (4)  Hampton  Rey- 
nolds, New  Orleans,  and  (5)  Laing  &  Freret, 
New  Orleans : 

Quantit 
Excavation,      including      back  -  filling, 

grading,    etc 6,500  cu. 

Bricli    work    20  cu. 

Concrete,    1:2:4   in   place 1,-tOO  cu. 

Surfacing     900  .sq. 

.Steel   rods  placed  in   concrete 135,000  lbs. 

Cast    iron    15,000  lbs. 

Yellow  pine  piling,   driven a.'J.OOO  lin. 

Yellow  pine  lumber  placed  in  decking.    4S,00C  ft. 

Sheet    piling,    driven 280,000  f r. 

Dumber  used  as  rangers  and  braces..    00,000  ft. 

24-in.  vitrified  clay  pipe  in  place 50  lin. 

21-in.  vitrified  clay  pipe  in  place 50  lin. 

l.S-in.  vitrified  clay  pipe  in  place 50  lin. 

15-)n.  vitrified  clay  pipe  in  place 50  lin. 

12-in.  vitrified  clay  pipe  in  place 50  lin. 

10-in.  vitrified  clay  pipe  in  place 50  lin. 

Hard  filling  furnished  in  place 50  cu. 

Totals     


ber  left  in  trench;  l,TuiJ  lin.  ft.  vitrified  and 
cast  iron  pipe  house  connections.  Sanitary 
Contract  No.  103.  2,100  lin.  ft.  30-in.  diam- 
eter sewer;  1,200  lin.  ft.,  8-in.  diameter  vit- 
rified pipe  sewer;  1,6.50  lin.  ft.  of  vitrified 
pipe  house  connections. 

Property  owners  of  Towson,  Md.,  are  agi- 
tating the  installation  of  a  sewerage  system. 
The  natural  drain  is  the  Towson  Run,  which 
at  present  empties  into  Lake  Roland.  It  has 
not  been  decided  whether  a  private  corporation 
or  the  County  Commissioners  will  construct 
the  system. 

The  Sewerage  Commission  of  Baltimore, 
Md.,  has  approved  the  plans  for  the  sanitary 
intercepting  sewer  to  be  laid  in  the  bed  of  the 
South  Baltimore  water-front  street  to  be  built 
by  the  Harbor  Board.  Bids  will  be  received  at 
once. 

Massachusetts. 

®The  Public  Works  Department  of  Boston, 
Mass.,  has  let  the  contract  for  building  refuse 
receiving  station  at  Albany  St.  Paving  Yard 
No.  2  to  Lawler  Bros.,  at  $31,033.  Other  bids 
received  were  as  follows:  William  L.  Miller, 
$32,439 ;  Rendle  &  Stoddard.  $36,000.  The  En- 
gineer's estimate  was  $30,000. 

The  Board  of  Public  Works  of  Springfield, 
Mass.,  is  considering  the  possibilities  of  laying 
a  new  sewer  from  Gunn  Square  for  a  distance 
of  about  a  half  or  three-quarters  of  a  mile. 

The  City  of  New  Bedford,  Mass.,  has  sold 
bonds  to  the  ainount  of  $150,000  for  sewer 
work  to  N.  W.  Harris  &  Co.,  of  Boston,  Mass. 

The  Board  of  Aldermen  of  Holyoke,  Mass., 
has  passed  an  order  authorizing  a  $25,000 
bond  issue  to  be  expended  as  follows :  Perma- 
nent sewers,  $5,000;  sidewalks,  $.5,000:  high- 
ways, $10,000;  for  completion  of  the  Joseph 
Metcalf  school  and  repairs  at  the  Sargeant  St. 
and  Morgan  schools,  $5,000. 

Minnesota. 

®The  Board  of  Public  Works  of  St.  Paul, 
Minn.,  has  let  the  contracts  for  sewers  on 
Wavzata  and  Acker  Sts.,  to  O'Neill  &  Preston 
at  $492  and  $1,316. 

®The  City  Council  of  Hibbing,  Minn.,  has 
let  the  contract  for  the  construction  of  the 
Brooklyn  sewer  to  Johnson  &  Movnihan,  at 
$1,503. 
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Maryland. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
2.  by  Board  of  Awards,  Baltimore,  Md.,  at  the 
office  of  the  City  Register,  for  the  construc- 
tion of  Section  7  of  the  Highlevel  interceptor 
and  the  Locust  point  trunk  in  accordance  with 
plans  and  specifications  on  file  at  the  office  of 
Calvin  W.  Hendrick,  Chief  Engineer  of  the 
Sewerage  Commissioners.  The  work  will  be 
let  in  two  contracts,  Nos.  102  and  103.  Ap- 
proximate quantities.  Sanitary  Contract  No. 
102,  4,420  lin.  ft.  brick  and  concrete  sewer, 
52  in.  in  diameter;  13,520  cu.  yds.  excavation 
in  trench ;  1,920  lin.  ft.,  excavation  in  tunnel ; 
505  cu.  yds.  sewer  brick  masonry:  3,650  cu. 
yds.  concrete  masonry;  390  M.  ft.  15    M.  tim- 


Mississippi. 

Bids  will  be  received  until  2  p.  m.,  Oct.  15, 
by  City  of  Laurel,  Miss.,  for  the  construction 
of  about  18,000  sq.  yds.  of  brick  or  wood 
block  paving,  and  about  4,000  ft.  of  12  to 
24-in.  storm  sewers.  S.  M.  JFones  is  Secretary 
of  the  Paving  Committee.  Iowa  Engineering 
Co.,   Clinton,    la..   Consulting   Engineers. 

Missouri. 

4*Bids  will  be  received  until  9  a.  m.,  Oct.  1, 
by  City  Council  at  the  office  of  the  Mayor, 
Springfield,  Mo.,  for  the  construction  of  sani- 
tary sewers  in  accordance  with  plans  and  spe- 
cifications on  file  at  the  office  of  J.  H.  Langs- 
ton,  City  Clerk.     Plans  and  specifications  can 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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be  secured  at  the  office  of  the  Citv  Clerk, 
Springfield,  Mo.,  or  at  the  office  of  Alexander 
Potter,  consulting  engineer,  114  Liberty  St., 
New  York  City,  on  payment  of  $5. 

Property  owners  in  Sewer  District  No.  5, 
Washington,  Mo.,  have  organized  a  company 
for  the  purpose  of  building  a  sewer  in  that  dis- 
trict. Chas.  Buel  is  Chairman  of  the  com- 
pany. 

Montana. 

®The  City  Council  of  Conrad,  Mont.,  has 
let  the  contract  for  the  e.xtension  of  the  sewer 
to  F.  E.  Evans,  of  Great  Falls,  Mont. 

Nebraska. 

•J«Bids  will  be  received  until  Sept.  27,  by  G. 
L.  Shumway.  City  Clerk,  Scottsbluff,  Nebr., 
for  the  construction  of  a  storm  sewer  exten- 
sion of  750  ft. 

4*Bids  will  be  received  until  8  p.  m..  Oct. 
7,  by  City  of  Auburn,  Neb.,  for  the  construc- 
tion of  about  1,360  ft.  of  8-in.  sewer  in 
Sewer   District    No.   30. 

^Bids  will  be  received  until  4  n.  m..  Oct.  1, 
by  C.  J.  Hornsby.  City  Clerk,  Crawford, 
Nebr.,  for  the  construction  of  lateral  sewers 
for  District  No.  1.  Plans  and  snecifications 
may  be  obtained  of  the  City  Engineer  for  $3. 

4«Bids  will  be  received  until  8  p.  m.,  Oct.  4, 
by  C.  A.  Currie,  City  Clerk,  Havelock,  Nebr., 
for  the  construction  of  a  sewer  lateral  in 
Sewer  District  No.  5  comprismg  234  lin.  ft.  of 
8-in.  vitrified  pipe,  laid  to  an  average  depth  of 
SVi  ft.,  also  1  manhole  8%  ft.  deep  with  cover 
complete. 

New  Jersey. 

The  City  Council  of  Hammonton,  N.  J.,  has 
been  petitioned  by  the  Sewerage  Committee 
that  necessary  steps  be  taken  for  a  special 
election  on  the  question  of  issuing  bonds  for 
the  installation  of  a  sewerage  system. 

An  election  will  he  held  in  .Audubon,  N.  J., 
on  Oct.  15.  for  the  purpose  of  voting  on  the 
proposition  of  installing  the  proposed  sewer- 
age system.  An  appropriation  of  $().').000  is 
needed  to  build  the  system.  Engineers  esti- 
mate that  the  total  cost  would  be  more  than 
$100,000. 

The  Fourth  Ward  Taxpayers'  Association 
of  Westfield,  N.  J.,  has  petitioned  the  Council 
to  construct  a  storm  sewer  in  that  ward  to 
care  for  surface  water.  Town  Engineer  Vars 
has  estimated  the  cost  at  $4,000. 

New  York. 

•{•Bids  will  he  received  until  11  a.  m..  Sept. 
26,  by  the  Department  of  Public  Works, 
Francis  G.  Ward,  Conmiissioner.  Buffalo,  N. 
Y.,  for  the  furnishing  of  labor  and  material 
necessary  for  the  construction  of  the  follow- 
ing sewers:  1.5-in.  tile  sewer  in  Cornwall  Ave., 
between  Ferry  Scajaquada  Creek;  for  the  con- 
struction of  a  15-in.  tile  sewer  in  the  west  side 
of  Niagara  St.,  between  Brace  St.,  and  .Auburn 
Ave.;  for  the  construction  of  a  12-in.  tile 
sewer  in  Hubbell  Ave.,  between  South  Side 
Parkway  and  .Abbott  Road. 

^Bids  will  be  received  until  8:3ii  p.  m., 
Sept.  20,  by  Trustees.  Lawrence,  Nassau 
County,  N.  Y.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
about  4,500  ft.  of  8-in.  vitrified  pipe  sewers, 
complete  with  branches,  manholes,  etc.  .About 
22,000  sq.  yds.  of  asphalt  block  paving  on 
concrete  base  with  some  collateral  grading. 
Plans  and  specifications  may  be  seen  at  office 
of  the  Village  Clerk  or  office  of  the  engineers, 
City-Wastes  Disposal  Co..  150  Fifth  .Ave.. 
New  York.  Necessary  bidding  forms  may  be 
obtained  from  either.  Certified  check  for 
$1,500  required.  Newman  J.  Pettit,  is  Vil- 
lage  Clerk. 

•J«Bids  will  be  received  until  8 :30  p.  ni.. 
Sept.  20,  bv  Board  of  Trustees,  Village  of 
Mamaroneck,  N.  Y..  for  the  construction  of  a 
sanitary  sewer  in  that  place  from  the  inter- 
section of  Railroad  and  Wagner  .Aves.  to  the 
Mamaroneck  River,  and  thence  mainly 
through  Bryant  Circle  to  Barry  Ave.,  there 
to  connect  with  the  existing  trunk  sewer  in 
First  St..  approximately  4.536  lin.  ft.  Charles 
Buckter,  Mamaroneck,  N.  Y.,  is  Village  Clerk. 

®Leo  E.  Kelly  has  been  awarded  the  con- 
tract by     President  M.   E.     Connolly,  of     the 


Borough  of  Queens,  New  York  City,  for  the 
building  of  a  sewer  main  in  Freedom  .Ave., 
Richmond  Hill,  from  Rockaway  Road  to  Ja- 
maica Ave.,  at  $150,019.  There  are  to  be 
2,284  ft.  of  twin  mains  8  ft.  by  7  ft.  of  rein- 
forced concrete;  612  ft.  of  7  ft.  6  in.  by  7  ft. 
twin  mains  ;  1,007  ft.  of  7  ft.  diameter  mains, 
including  underpinning  of  the  Long  Island 
Railroad  tracks;  2,001  ft.  of  6  ft.  6  in.  diame- 
ter mains  and  30  lin.  ft.  of  5  ft.  diameter 
mains.  All  of  reinforced  concrete,  and  2.880 
ft.  of  vitrified  pipe,  varying  in  size  from  6  ins. 
to  12  ins.  ;  2,500  ft.  of  the  smaller  above  named 
size,  being  for  house  connections.  These 
mains  will  be  the  main  outlets  for  all  of  the 
Richmond  Hill  house  drainage  sewers. 

©President  M.  E.  Connolly,  of  the  Borough 
of  Queens,  New  York  City,  has  let  the  con- 
tract for  sewers  in  Orton  St.,  from  Thomson 
Ave.  to  Hunters  Point  .Ave. ;  Manly  St.,  from 
Nott  Ave.,  to  Hunters  Point  Ave. ;  School  St., 
from  Nott  Ave.  to  Hunters  Point  .Ave. ;  \'an 
Dam  St.,  from  Thomson  Ave.  to  Hunters 
Point  .Ave. ;  .Anable  .Ave.,  from  Orton  St.  to 
Van  Dam  St. ;  Nott  .Ave.,  from  a  point  be- 
tween Mount  St.  and  School  St.,  to  Van  Dam 
St. ;  Meadow  St.,  from  Thomson  .Ave.,  to 
Hunters  Point  .Ave.  ;  Hunters  Point  .Ave., 
from  Greenpoint  .Ave.  to  Van  Dam  St. ;  a 
storm-water  sewer  and  appurtenances  in  Hun- 
ters Point  .Ave.,  from  Van  Dam  St.  to  Dutch 
Kills  Canal,  and  a  dry-weather  flow  sewer  and 
appurtenances  in  Hunters  Point  .Ave.,  from 
Van  Dam  St.  to  a  point  350  ft.  west  of  Orton 
St.,  all  in  Long  Island  City.  The  contract 
was  awarded  to  Joseph  L.  Sigretto,  at  about 
$152,002,  and  includes  582  lin.  ft.  of  11  ft.  by 
4%  ft.,  reinforced  concrete  mains;  518  ft.  of 
I)  ft.  bv  4V4  ft.  of  same  material;  780  ft.  of  8 
ft.  by'l%  ft.;  370  ft.  of  1  ft.  by  0  ft.;  1.186 
ft.  of  6  ft.  in  diameter  and  various  lengths  of 
smaller  sizes,  down  to  12-in.  glazed  tile. 

®Joseph  L.  Sigretto  has  been  awarded  the 
contract  by  President  M.  E.  Connolly  of  the 
Borough  of  Queens.  New  York  City,  for 
building  a  sewer  in  Jamaica  .Ave..  Richmond 
Hill,  from  Greenwood  .Ave.,  to  North  Vine 
St..  at  $42.1!t4.  This  is  a  part  of  the  Richmond 
Hill  house  drainage  system.  It  will  include 
1,881  ft.  of  reinforced  concrete  mains  from  4 
ft.  to  4  ft.  6  ins.  in  diameter  and  over  6,000  ft. 
of  smaller  mains. 

A  special  taxpayers'  election  was  held  in 
Waterloo,  N.  Y.,  on  Sept.  23.  for  the  purpose 
of  submitting  a  proposition  to  authorize  a  set- 
tlement of  the  sewer  action  now  pending  be- 
tween John  C.  Ward  and  the  village,  accord- 
ing to  the  recommendations  set  forth  in  a  re- 
port of  the  Sewer  .Advisory  Committee.  The 
report  recommends  the  placing  of  the  disposal 
plant  necessary  in  connection  with  the  sewer 
system  upon  premises  owned  by  Mr.  Ward. 
Oliver  C.  Cone  is  Village  Clerk. 

®E.  W.  Walsh  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  El- 
mira,  K.  Y  ,  for  the  construction  of  3,059  ft.  of 
sewer  on  Lake  St ,  at  $1.08  a  ft.  John  C.  Cos- 
tello  secured  the  contract  for  500  ft.  on  South 
Ave.,  at  $0.77  a  ft. 

®The  IBoard  of  Public  Works  of  Elmira,  N. 
Y.,  has  let  the  contract  to  Connors  &  Gallavan 
for  the  construction  of  4,300  ft.  of  sewers 
varving  in  size  as  follows :  West  Third  St., 
$0.85  and  '^0.89;  West  Fourth  St..  $0.73-  Eliz- 
abeth St.,  $(t.73;  Maple  .Ave.,  $0.60  and  $0.64; 
West  Church  St.,  $0.80  and  $0.83  and  Hoflfman 
St..  $0.89. 

®The  Village  Board  of  Palatine  Bridge,  N. 
Y.,  has  let  a  contract  to  Oliver  Hurst,  of 
Tribes'  Hill,  N.  Y.,  for  the  construction  of  a 
sewer  system  on  Bridge  and  Lafavette  Sts.,  at 
a  little  more  than  $0,114.  The  job,  exclusive 
of  the  settling  tank,  is  to  be  completed  bv 
Dec.  1. 

Ohio. 

^Bids  will  be  received  until  noon,  Sept.  30, 
by  F.  .A.  Zimmerman,  Director  of  Public  Serv- 
ice, Norwood.  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  storm  water  sewer  in  Harris  Ave.,  from 
Oak  to  Wesley  .Ave ,  in  Linden  from  Harris 
to  Norwood  Ave.,  and  in  Forest  Ave.,  from  B. 
&.  O.  Ry.  to  Harris  .Ave  For  construction  of 
storm-water  sewer  and  appurtenances  in  Ma- 


ple Ave.,  from  Section  Ave.  to  a  point  200  ft. 
west  of  Franklin  .Ave.,  and  in  Section  .Ave., 
from  Maple  .Ave.,  to  Foraker  Ave.  Bids  will 
be  received  for  this  entire  work,  also  separate 
bids  for  each  sewer  specified.  Bids  must  be 
made  in  accordance  with  the  plans  and  speci- 
fications for  said  work  as  prepared  by  Jas.  A. 
Stewart,  Engineer,  which  plans  and  specifica- 
tions are  now  on  file  at  the  office  of  the  Direc- 
tor of  Public  Service  at  said  city  and  at  the 
office  of  Jas.  A.  Stewart,  No.  1112  Traction 
I'lldg..    Cincinnati,    O. 

^Bids  will  be  received  until  noon,  Oct.  7,  by 
J.  W.  Chrisford,  Director  of  Public  Service, 
Lakewood,  O.,  for  furnishing  the  necessary  la- 
bor and  materials  for  sewers  in  the  following 
named  thoroughfares:  Harlan  Ave.,  from 
Nicholson  Ave.  to  Donald  Ave.  Merle  .Ave., 
from  Nicholson  Ave.  to  Donald  .Ave.  Emer- 
son Ave.,  from  Nicholson  .Ave.,  to  Donald 
Ave.  Harlan  .Ave.,  from  Nicholson  .Ave.  to 
Jackson  .Ave.  Merle  .Ave.,  from  Nicholson 
Ave.  to  Jackson  .Ave.  Emerson  .Ave.,  from 
Nicholson  .Ave.,  to  Jackson  .Ave.  Jackson 
Ave.,  from  Qifton  Blvd.  to  N.  P.  R.  R.  Cran- 
ford  .Ave.,  from  Detroit  Ave.  to  Clifton  Blvd. 
Brockley  Ave.,  from  Detroit  Ave.,  to  Clifton 
Blvd.  Phelps  .Ave.,  from  Detroit  Ave.,  to 
Sloane  Ave.  The  foregoing  to  be  done  ac- 
cording to  plans  and  specifications  on  file  in 
Director's  office  and  at  the  office  of  C.  W. 
Root,  1033  Society  for  Savings  Bldg.,  Cleve- 
land, O.  Each  bid  must  separately  state  the 
labor  and  material  which  shall  be  furnished 
and  be  accompanied  by  a  certified  check  in  the 
sum  of  $200. 

®The  Board  of  Control  of  Springfield.  O.. 
has  let  the  contract  for  the  construction  of  the 
Columbia  St.  sewer  to  Fidler  &  Brock,  at 
$3,694;  the  Cecil  St.  sewer  at  $470,  and  the 
High  St.  sewer  at  $822.  Kromholz  &  Doyle 
secured  the  contract  for  constructing  the  For- 
est .Ave.  sewer  at  $1,345.  M.  J.  Cooney  was 
awarded  the  Highland  Ave.  sewer  job  at 
$2,874. 

®P.  J.  CafTrey  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Springfield, 
O.,  for  the  construction  of  the  Indian  Run 
sewer  at  $137,998. 

Bids  will  be  received  until  noon,  Sept.  28, 
by  J.  D.  McCarthy,  Director  of  Public  Serv- 
ice, Urbana,  O.,  for  the  construction  and  fur- 
nishing of  the  material  for  about  15  miles 
of  vitrified  sewers  from  8-in.  to  2n-in.  in 
diameter.  Plans  and  specifications  are  on 
file  with  the  Director.  .A  certified  check  for 
$1,000  must  be  filed  with  each  bid.  Complete 
plans,  profiles,  etc.,  can  be  had  of  C.  S.  Pratt, 
lin.gineer,  upon  payment  of  $10. 

W.  J.  Springborn,  Director  of  Public  Serv- 
ice. Cleveland,  O..  recalled  bids  which  were 
to  have  been  received  Sept.  6,  for  the  con- 
struction of  sewers  in  the  following  named 
streets :  Morgana  .Ave.  S.  E..  between  85 
ft.  east  of  East  65th  St.  and  8il  ft.  west  of 
F.?<t  65th  St. 

The  Ohio  State  Board  of  Health.  Columbus, 
O..  in  its  forthcoming  October  bulletin  calls 
attention  to  there  being  no  comprehensive 
sewerage  system  in  Put-in-Bay,  O.  The  Board 
has  ordered  plans  and  specifications  prepared 
at  once  for  the  installation  of  an  adequate  sys- 
tem. 

Oregon. 

®The  City  Council  of  Eugene.  Ore.,  has  let 
the  contract  for  the  construction  of  19,000  ft. 
of  sewer,  ranging  from  8  to  90  ins.  in  diame- 
ter, to  James  Kennedy,  of  Fargo.  N.  Dak.,  at 
$158,563.  Work  is  to  begin  this  fall  on  the 
lower  section  of  the  sewer,  and  if  the  weather 
is  favorable,  perhaps  other  sections  will  be 
taken  up. 

The  City  Council  of  Coquille.  Ore,,  has 
voted  to  advertise  for  bids  for  the  construc- 
tion of  sewers  in  District  No.  1.  The  work  in 
this  district  will  consist  of  10  blocks  of  pipe 
on  Second  St..  eight  blocks  on  Third  St.,  two 
blocks  on  C  St..  and  a  few  short  laterals. 

Plans  and  specifications  have  practically 
been  completed  by  City  Engineer  Tom  Hurl- 
burt,  of  Portland,  Ore.,  for  the  proposed  inter- 
cepting sewer  extending  from  Marquam 
Gulch,   in   South    Portland,  to     the  city  limits 


'i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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north  of     the     city.     The     estimated     cost     is 
$500,0(m;>. 

Pennsylvania. 

®The  Board  of  I'ubHc  Works  of  Harris- 
burg,  Pa.,  has  let  the  contract  for  the  improve- 
ment of  Paxton  Creek  to  Karl  T.  Opperman 
at  $22,5U0. 

®Jos.  G.  Armstrong,  Director  of  PiilUic 
Works,  Pittsburgh.  Pa.,  has  awarded  the 
contract  for  the  construction  of  a  sewer  on 
Damas  St.,  to  Nick  Uiuhis  at  $4,(J0!:<,  and  on 
Vickroy  St.,  to  Thos.  Cronin  Co.,  at  $1,294. 
The  contract  for  the  construction  of  a  sewer 
in  Friendship  Ave.,  was  not  awarded.  Bids 
were   opened   Sept.  3. 

Joseph  G.  Armstrong,  Director  of  Puhhc 
Works.  Pittsburgh,  Pa.,  rejected  all  bids  re- 
ceived Sept.  3,  for  sewer  work  as  follows,  be- 
cause they  exceeded  the  estimate:  Damas  St. 
and  Plomer  St.,  from  Buente  St.  to  present 
brick  sev;er  on  Homer  St.,  with  branch  sew- 
ers on  Varley  St.,  Rescue  St.,  Donora  alley 
and  Beckheld  St.,  15-in.  and  18-in.  pipe.  Vick- 
roy St.  (north  sidewalk),  from  a  point  about 
200  ft.  east  of  Hooper  St.  to  present  sewer  on 
Magee  St.,  12-in.  pipe.  Friendship  .\ve. 
(south  sidewalk),  from  a  point  about  2ii  ft. 
east  of  Gros  St.  to  present  sewer  on  Wine- 
biddl    St.,   lo-in.   pipe. 

Bids  are  now  being  received  by  Director 
Joseph  G.  Armstrong,  of  Pittsburgh,  Pa.,  for 
the  construction  of  the  relief  sewer  for  the 
33d  St.  draining  basin.  The  sewer  is  to  ex- 
tend from  Winebiddle  St.  to  Aiken  .A.ve.  The 
estimated  cost  of  the  improvement  is  $11(!,000. 

©Clarence  A.  Bingham,  of  Carlisle.  Pa.,  and 
William  Martin,  of  West  Fairview-.  Pa.,  have 
been  awarded  the  contract  for  the  construction 
of  a  sewerage  system  at  State  College.  Pa.,  to 
cost  $31,000.  There  will  be  about  one  and  a 
half  miles  of  pipe. 

The  Town  Council  of  Kearney,  Pa.,  has 
passed  a  resolution  providing  for  the  borrow- 
ing of  $25,000  in  anticipation  of  unusually 
heavy  street  and  sewer  assessment. 

Following  bids  were  recently  received  by 
the  sewer  committee  of  the  Borough  Council, 
"West  Chester,  Pa.,  for  the  laying  of  the  sewer 


pipe  un  the  west  side  of  town:  Juniata  Paving 
Co.,  Philadelphia,  $25,195;  Corcoran  Bros., 
$21,330;  William  P.  Davis,  $20,671,  and  M.  & 
T.  E.  Farrell,  $11,300.  It  is  probable  that  new 
bids  will  be  asiked. 

Texas. 

®The  Cleburne  Sewer  Co.,  Cleburne,  Tex., 
has  let  the  contract  to  the  Municipal  Construc- 
tion Co..  of  Dallas,  Tex.,  for  the  construction 
of  a  new  sewerage  line  to  their  farm  two 
miles  south  of  the  city,  to  cost  $12,000.  Con- 
struction work  will  begin  at  once. 

The  Attorney  General  at  Austin,  Tex.,  has 
approved  the  $'2,500,000  bond  issue  of  the  city 
of  Houston  for  improvements,  as  follows: 
$750,000  for  drainage  sewers;  $500,000  for 
sanitary  sewers ;  $500,000  for  high  school 
buildings;  $300,000  for  street  paving;  $250,000 
for  parks,  and  $200,000  for  liridges. 

The  Bartlett  Sewer  Co.,  Bartlett,  Tex.,  has 
been  incorporated  with  a  capital  stock  of 
$11,500,  for  the  purpose  of  installing  a  sewer- 
age system  in  Bartlett.  The  incorporators 
are :  G.  A.  Lindemann,  J.  Dodt  and  Stanton 
Allen,  of  Bartlett. 

The  Comptroller  and  Attorney  General. 
.\ustin,  Tex.,  have  approved  the  bonds  re- 
cently voted  by  the  citizens  of  Yoakum,  Tex., 
to  the  amount  of  $32,000,  for  sewer  work.  J. 
M.  Haller  is  Mayor. 

City  Engineer  F.  L.  Dormant,  of  Houston. 
Tex.,  has  prepared  plans  and  specifications 
for  the  construction  of  sanitary  and  storm- 
water  sewers  in  the  Second  Ward  of  the  city. 
As  soon  as  the  bonds  are  sold  by  the  city  bids 
will  be  asked  and  work  started  on  the  same. 

The  Attorney  General  at  .Austin.  Tex.,  has 
aporoved  a  bond  issue  of  $25,000  made  by  the 
city  of   Clarksville,   Tex.,   for  sewer  work. 

Virginia. 

The  Board  of  Aldermen  of  Petersburg.  Va.. 
has  passed  an  ordinance  providing  for  the  is- 
sue of  city  bonds  to  the  amount  of  $300,000 
for  public  improvements,  included  in  which 
will  be  the  establishment  of  a  crematory  plant. 

Consulting  Engineer  Harry  Stevens  has 
been  retained  by  the  City  Council  of   Bridge- 


water,  Va..  to  submit  plans  and  make  surveys 
for  a  complete  system  of  sanitary  sewers  and 
waterworks.  The  water  supply,  which  is  de- 
rived from  a  spring  having  a  natural  flow  of 
20  gals,  per  minute,  will  be  carried  to  the 
town  by  a  pipe  line.  The  spring  is  about 
one  mile  from  town,  and  it  will  be  necessary 
to  carry  the  pipes  either  under  or  over  the 
North  River.  The  improvements  will  cost  ap- 
proximately $25,000, 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  let  the  contract  for  the  construc- 
tion of  sewers  in  Brooklyn  Ave.,  et  al.,  to  the 
International  Dredging  Co.,  Central  Bldg.. 
Seattle,  at  $43,589. 

®Lang  &  Smith  have  been  awarded  a  con- 
tract by  the  City  Commissioners  of  Spokane. 
Wash.,  for  building  a  sewer  in  Maxwell  Ave., 
Ash  to  Cedar  St..  and  in  streets  and  alleys  in 
the  vicinity,  at  $8,560. 

J.  C.  Broad,  at  $4,960,  submitted  the  lowest 
bid  to  the  City  Council  of  Spokane,  XVash., 
recently,  for  the  construction  of  sewers  in  the 
alleys  between  Dakota  and  Cincinnati  St.,  Cin- 
cinnati and  Hamilton  Sts.,  and  Hamilton  and 
Nevada  Sts. 

Following  bids  were  recently  received  by 
the  City  Council  of  Spokane,  Wash.,  for  fur- 
nishing supplies  for  the  First  Ward  Sewer 
No.  17,  to  be  constructed  by  the  city  by  day  la- 
bor:  R.  E.  Strom,  46,850  brick,  $460;  Stand- 
ard Fuel  &  Ice  Co..  46,850  brick,  $9.50  per  M, 
SO  barrels  of  cement,  $2.45  per  barrel:  Idaho 
Lime  Co.,  brick.  $10  per  M,  cement  $2.85  per 
barrel,  sewer  pipe,  $2,115;  American  Fire 
Brick  Co.,  pipe  for  job,  $2,033;  Washington 
Brick,  Lime  &  Sewer  Pipe  Co..  pipe,  $2,058; 
National  Iron  Works,  24  manhole  castings, 
$:^06;  Union  Iron  Works,  24  manhole  castings, 
$210,  7  curb  and  surface  inlets.  $11  each. 
Wisconsin. 

The  City  Council  of  Appleton,  Wis.,  has 
adopted  plans  and  specifications  for  a  sewer  on 
Sherman  PL,  and  on  North  Elm  and  Couiity 
Sts.,  and  instructed  the  City  Clerk  to  advertise 
for  bids. 


BUILDINGS,  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


I 


District  of  Columbia. 

•{•Bids  will  be  received  until  10:30  a,  m.. 
Oct.  17,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  No.  7.33,  Water  Closets,  Lavatories, 
Reinforcing  Steel  Bars.  Valves,  Wrought  Iron 
and  Steel  Pipe,  Vitrified  Sewer  Pipe  and  Spe- 
cials. Grease  Cups.  Steam  Gages,  Hammers, 
Padlocks,  Chisels.  Bronze  Wire  Cloth,  Em- 
ery Cloth.  Galvanized  Buckets,  Water  Cool- 
ers, Steel  Cable,  Tiller  Rope,  Belt  Lacing, 
Rubber  Belting.  Ship  Auger  Bits.  Bronze 
Bars.  Poultry  Netting,  Brass  Tubing,  Twist 
Drills,  Ship's  Felt,  Files,  Stovepipe.  Shovels, 
Rules,  Sponges,  Tacks,  Paint  and  Sash  Tool 
Brushes,  Railway  Flags,  Gasoline.  Packing, 
Hose.  Scratch  Pads.  Hand  Blotters,  Paper. 
Lumber  and  Cross  Ties. 

4«Bids  will  be  received  until  10:30  a.  m., 
Oct.  17.  by  Maj.  F.  C.  Boggs,  Isthmian  Canal 
Commission,  Washington.  D.  C.  for  furnish- 
ing lavatories,  re-enforcing  steel  bars,  valves, 
wrought  iron  and  steel  pipe,  vitrified  sewer 
pipe  and  specials,  grease  cups,  steam  gauges, 
hammers,  padlocks,  chisels,  bronze-wire  cloth, 
emery  cloth,  galvanized  buckets,  water  cool- 
ers, steel  cable,  tiller  rope,  belt  lacing,  rubber 
belting,  ship  auger  bits,  bronze  bars,  poultry 
netting,  brass  tubing,  twist  drills,  ship's  felt, 
files,  stovepipe,  shovels,  rules,  sponges,  tacks, 
paint  and  sash-tool  brushes,  railway  flags, 
gasoline,  packing,  hose,  scratch  pads,  hand 
blotters,  paper,  lumber  and  crossties. 

.{•Bids  will  be  received  until  2  :30  p.  m.,  Dec. 
25.  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer  Isthmian  Canal  Commission,  Wash- 
ington.   D.    C,    for    furnishing    miscellaneous 


electrical   supplies   under   Canal   Circular   731- 

4*Bids  will  be  received  until  10:30  a.  m.. 
Oct.  15,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  fnrnishin.g  under  Canal 
Circular  732,  lighting  material  for  all  Panama 
Locks,  consisting  of  panel  boards,  reflectors, 
outlet   boxes,   receptacles   and   portable   lamps. 

^Bids  will  be  received  until  2 :30  p.  m., 
Oct.  1,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission. 
Washington,  D.  C.  for  furnishing  under  Canal 
Circular  732-A.  electric  cable. 

^Bids  will  be  received  until  10 :30  a.  m.. 
Oct.  18,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  730,  and  erecting  the  structural  steel 
framework  of  the  permanent  shop  buildings 
at  Balboa,  including  approximately  7,000,000 
lbs. 

©Bureau  of  Yards  and  Docks.  Navy  De- 
partment, has  awarded  the  contract  for  the 
construction  of  a  ciuay  wall  at  the  Navy 
Yard,  Washington,  bids  for  which  were 
opened  .A-Ug.  31,  to  Clark  &  Winston.  Wash- 
ington, D.  C,  at  ^1.498. 

Indiana. 

^Bids  will  he  received  until  10  a.  m.,  Oct. 
1,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  the  furnishing  of  300  escort  wagons 
and    parts. 

Iowa. 

.{•Bids  will  be  received  until  5  p.  m.,  Oct. 
14.  by  Board  of  Directors,  Independent 
School   District.   Sioux  City,   la.,   for   furnish- 


ing about  1,000  steel  lockers  for  use  in^  the 
high  school  building.  F.  E.  Colby,  Sioux 
City,  la.,  is  Architect. 

Louisiana. 

.{•Bids  will  be  received  until  7 :30  p.  m., 
Oct.  9,  by  Board  of  Commissioners,  Port  of 
New  Orleans,  200  New  Court  Bldg.,  New 
Orleans,  La.,  for  the  complete  construction  of 
a  steel  framed  shed  on  the  wharf  of  the  Im- 
migration Station  on  the  right  bank  of  the 
Mississippi  River.  A  certified  check  for 
$1,000  must  be  filed  with  each  bid.  Plans 
and  specifications,  proposal  forms,  etc.,  are  on 
file  at  the  office  of  the  Engineer,  A.  C.  Bell, 
200  New  Cort  Building,  by  whom  full  sets 
will  be  furnished  on  deposit  of  $10. 
Massachusetts. 

^•Bids  will  be  received  until  noon,  Oct.  3, 
by  State  Board  of  Health,  Boston.  Mass., 
for  dredging  and  improving  the  channel  of 
the  Neponset  River.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  $2,500.  Of- 
ficial advertisement  will  be  found  elsewhere 
in  this  issue.  W.  C.  Hanson  is  Acting  Sec- 
retary of  the  Board. 

^Bids  will  be  received  until  noon,  Oct.  3,  by 
State  Board  of  Health,  Boston.  Mass.,  for 
dredging  and  improving  the  channel  of  the 
Neponset  River  in  Massachusetts;  also  for 
dredging  and  improving  the  channel  of  the 
Neponset  River  in  Boston,  Milton,  Dcdhani. 
Westwood,  Canton,  Norwood  and  Sharon, 
Mass.  A  certilied  check  for  $2,500  must  be 
filed  with  each  bid.  Wm.  C.  Hanson  is  Act- 
ing Secretary  of  the  Board. 

^Bids  will  be  received  until  Sept.  30  by 
Trustees   of   the   Taunton    State   Hospital,   at 


4-  indicates  w^ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  office  of  the  Hospital,  Taunton,  Mass., 
for  the  erection  of  a  new  dining  room  build- 
ing at  the  Raynham  Colony  and  for  the  erec- 
tion, heating  and  plumbing  in  a  colony  group 
of  three  buildings  on  the  Davis  St.  property 
of  the  institution.  Plans  and  specifications 
may  be  seen  at  the  office  of  Kendall,  Taylor 
&  Co.,  93  Federal  St.,  Boston,  Mass.,  Archi- 
tects. H.  R.  Stedman,  M.  D.,  is  Chairman  of 
the  Board. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct.  7, 
by  the  Massachusetts  State  Board  of  Educa- 
tion at  the  office  of  Hartvvell,  Richardson  & 
Driver,  62  Devonshire,  Boston,  Mass.,  for  a 
complete  electrical  installation  for  the  pro- 
posed Practice  School,  State  Normal  School, 
Salem,  Mass. 

^Bids  will  be  received  until  3  p.  m.,  Oct. 
7,  by  Massachusetts  State  Board  of  Educa- 
tion, at  the  office  of  Hartwell,  Richardson  & 
Driver,  62  Devonshire,  Boston,  Mass.,  for  in- 
stalling a  complete  system  of  heating'  and 
ventilating  at  he  proposed  Practice  School, 
State  Normal  School,  Salem,  Mass.  A  certi- 
fied check  for  $1,000  must  be  filed  with  each 
bid. 

^Bids  will  be  received  until  3  p.  m.,  Oct. 
7,  by  State  Board  of  Education  at  the  office 
of  Hartwell,  Richardson  &  Driver,  62  Devon- 
shire St.,  Boston,  Mass.,  for  installing  a  com- 
plete pumping  system  for  the  proposed  Prac- 
tice School,  State  Normal  School,  Salem, 
Mass.  A  certified  check  for  $500  must  ac- 
company each  bid. 

•J«Bids  will  be  received  until  3  p.  m..  Oct. 
7,  by  the  Board  of  Education  of  Massa- 
shusetts,  at  the  office  of  Hartwell,  Richard- 
son &  Driver,  62  Devonshire  St.,  I'oston, 
Mass.,  for  necessary  labor  and  material  re- 
quired to  build  the  proposed  Practice  School. 
State  Normal  School,  Salem,  Mass.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $3,000,  payable  to  the  Treasurer  of  the 
Commonwealth  of  Massachusetts. 

New  York. 

•I«Bids  will  be  received  until  8  p.  m.,  Oct. 
1,  by  the  Masonic  Building  Committee,  Mid- 
dletown,  N.  Y.,  for  the  construction  of  a 
Masonic  building,  including  construction, 
heating,  plumbing  and  electric  work.  Fred 
B.  Williams  is  Secv.  of  the  Committee.  E. 
P.  Valkenburg,  42  North  St.,  Middlctown,  N. 
Y..  is  -Architect. 

•|«Bids  will  be  received  until  11  a.  m..  Oct. 
7,  by  Capt.  E.  D.  Powers,  Constructing  Quar- 
termaster, New  London,  Conn.,  for  draining 
foundations  of  the  Quartermaster's  Store- 
house at  Fort  H.  G.  Wright,  N.  Y. 

®The  John  F.  Stevens  Construction  Co.,  5") 
Wall  St.,  New  York  City,  has  l)een  awarded 
the  contract  for  a  hydro-electric  development 
on  the  Salmon  River  in  the  town  of  Orwell 
for  the  Salmon  River  Power  Co.  The  work 
includes  the  construction  of  a  concrete  dam 
and  intake  and  a  600-ft.  tunnel.  The  dam  will 
have  a  500-ft.  spillway,  and  its  total  length, 
including  the  intake,  will  be  G15  ft.  It  w-ill  be 
•50  ft.  wide  at  the  bottom,  sloping  up  to  10  ft. 
at  the  top,  and  w'ill  be  4-5  ft.  high  from  the  bot- 
tom of  the  river.  It  is  estimated  that  more 
than  25,000-h.p.  will  be  generated.  Work  pre- 
liminary to  actual  construction  is  now  imder 
way. 

Bids  as  follows  were  received  Sept.  17  by 
Capt.  A.  E.  Waldron,  U.  S.  Engineer.  New 
London,  Conn.,  for  constructing  a  pile  and 
timber  wharf  in  Plum  Cut  Harbor,  Fort 
Terry,  N.  Y. :  C.  H.  Bowne,  31  Montgomerv 
St.,  Jersey  Citv,  N.  J.,  $6,666;  A.  M.  Hazell.  11 
Broadway,  New  York,  N.  Y.,  $7,840;  The  T. 
A.  Scott  Co.,  Inc.,  New  London,  Conn.,  $7,200. 

Ohio. 

•J»Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O..  for  furnishing  and 
erecting  in  place  ready  for  use  additional  met- 
al cases,  map  file  case,  storage  file  case  and 
book  case  required  in  the  offices  of  the  County 
Auditor  and  County  Recorder,  and  for  altera- 
tions, all  in  accordance  with  the  plans  and 
specifications  submitted  by  Assistant  Superin- 
tendent Weber  and  approved  by  this  Commis- 
sion.    Separate  proposals  will  be  received  for 


additional  metal  cases,  map  file  case,  storage 
file  case  and  book  case,  and  must  be  made 
upon  the  blanks  furnished  with  the  specifica- 
tions by  the  Cuyahoga  County  Building  Com- 
mission. Specifications  and  blanks  may  be  ob- 
tained from  the  Clerk  of  the  Building  Com- 
mission in  the  new  Court  House,  Lakeside 
Avenue,  Cleveland,  Ohio.  Each  proposal  must 
be  accompanied  by  a  certified  check  on  a  sol- 
vent bank  in  the  County  of  Cuyahoga,  Ohio, 
in  the  sum  of  $1,000. 

^Bids  will  be  received  until  2  p.  m.,  (cen- 
tral time),  Oct.  23.  by  Lt.  Col.  H.  Jervey,  U. 
S.  Engineer,  Cincinnati,  O.,  for  the  construc- 
tion of  Lock  and  Dam  No.  31,  Ohio  River, 
near   Portsmouth,    O. 

•I«Bids  will  be  received  until  noon.  Sept.  28, 
by  Director  of  Public  Service,  T.  R.  Snow- 
den,  Clerk,  Wellsville,  O.,  for  the  construc- 
tion of  an  8-in,  sanitary  sewer,  beginning 
from  the  present  sewer  on  Lisbon  St.,  thence 
along  Diamond  St.  to  Buckeye  A\e.  to  a  point 
in  front  of  Lot  No.  11,  Bright's  Addition  to 
said  city,  including  necessary  manholes  and 
flush  tanks,  and  all  material  therefor,  and  in 
accordance  with  the  plans  and  specifications 
heretofore  prepared  by  City  Engineer,  and  on 
file  in  the  office  of  Director  of  Public  Serv- 
ice. 

•{•Bids  will  be  received  until  noon,  Oct.  10, 
by  Clerk  Board  of  Education,  Peebles,  .\dams 
County,  O.,  for  the  construction  of  a  new 
schoolhouse  southwcf^t  corner  of  the  school 
lot  situated  on  the  north  side  of  Church  St. 
O.  C.  Thornton,   Peebles,  O.,  is  .Architect. 

•J«Bids  will  be  received  until  noon,  Oct.  8, 
at  the  office  of  W.  H.  Kirby,  Secy.,  Director 
of  Public  Service,  Cleveland,  O.,  for  six  1,- 
000  h.p.  water  tube  boilers  for  the  Municipal 
Light  Plant.  Each  bid  must  be  made  in  ac- 
cordance with  the  plan  and  specifications, 
which  may  be  obtained  in  the  office  of  the 
Engineer  of  Construction,  Room  310,  City 
Hall. 

^Bids    will    be    received    until    noon.    Sept. 

26,  by  Director  of  Public  Service  at  the  of- 
fice of  W.  H.  Kirby,  Secy.,  Cleveland,  O.,  for 
grading  and  excavation  for  the  Municipal 
Electric  Light  Plant.  Plans  and  specifications 
are  on  lile  with  the  Engineer  of  Construc- 
tion, 310  City  Hall. 

^Bids  will  be  received  until  noon,  Oct.  2, 
by  Director  of  Public  Service,  W.  J.  Spring- 
born,  at  the  office  of  the  Secretary,  W.  H. 
Kirby,  Cleveland,  O.,  for  concrete  piling  for 
the  Municipal  Electric  Light  Plant.  Each  bid 
must  be  made  in  acordance  with  the  plan 
and  specifications,  which  may  be  obtained 
in  the  office  of  the  Engineer  of  Construc- 
tion,  Room   319,   Citv   Hall. 

4«Bids  will  be  received  until  noon,  Oct. 
18,  by  Board  of  Trustees,  State  University, 
Athens,  O.,  for  performing  the  labor  neces- 
sary for  an  extension  to  the  heating  plant 
and  for  electrical  conduit,  in  accordance  with 
the  plans  and  specifications,  bills  and  esti- 
mates, prepared  by  Frank  L.  Packard,  .*\rchi- 
tect,  Columbus,  O.,  which  plans  and  specifi- 
cations are  on  file  at  the  office  of  the  Secre- 
tary of  the  Board  of  Trustees,  I.  M.  Foster, 
Athens,  O.,  and  at  the  office  of  the  Architect, 
New-  Hayden   Bldg.,   Columbus.  O. 

Oklahoma. 

®The  King  Lumber  Co.,  Charlotteville,  Va., 
has  been  awarded  the  contract,  at  $124,000.  for 
constructing  a  "OxlOO  ft.  addition  to  the  L'.  S. 
Post  Office  at  Guthrie,  Okla. 

Pennsylvania. 

•J«Bids  will  be  received  until  11  a.  m.,  Sept. 
30,  by  Quartermaster's  Department.  U.  S. 
Marine  Corps.  Depot  of  Supplies,  Philadel- 
phia, Pa.,  for  furnishing  and  installing  a  dust 
collecting  system  at  the  Depot  of  Supplies, 
Philadelphia. 

•J«Bids    will    be    received    until    noon,    Sept. 

27,  by  the  Department  of  Public  Safety,  G.  D. 
Porter,  Director,  Philadelphia,  Pa.,  for  boiler 
equipment  for  the  Bureau  of  Correction. 
Specifications  are  to  be  had  at  Room  215, 
City  Hall. 

Preliminary  lines  have  been  approved  and 
specifications  are  now  being  prepared  for  the 


proposed  concrete  wall  to  be  erected  along  the 
river  at  Harrisburg,  Pa.  It  is  possible  that  the 
Board  of  Public  Works  of  the  city  will  be 
ready  to  begin  advertising  the  work  early  in 
October.     M.  B.  Cowden  is  City  Engineer. 

The  Commissioners  of  Allegheny  County 
have  taken  the  first  legal  step  toward  the  con- 
struction of  two  tunnels  through  the  South 
Hills  District  at  Pittsburgh.  Petitions  have 
been  filed  in  Quarter  Sessions  Court,  in  which 
the  court  was  asked  to  order  and  direct  that 
the  petition  be  filed,  notice  of  publication  be 
given,  and  that  permission  be  given  to  present 
the  matter  to  the  grand  jury  Oct.  10.  The  cost 
of  the  No.  1  tunnel,  which  w^ill  begin  at  First 
and  Carson  Sts.,  and  have  its  exit  at  Warring- 
ton Ave.,  a  distance  of  5,500  ft.,  will  be  ap- 
proximately $1,154,008.  and  the  No.  2  tunnel, 
which  will  begin  in  West  Carson  St.,  near  the 
Point  Bridge  and  penetrate  through  to  Wood- 
ville  Ave.,  Shalerville,  a  distance  of  4,850  ft., 
will  cost  about  $')54,.381. 

Texas. 

^Bids    will    be    received    until    noon,    Oct. 

18,  by  Maj.  T.  Jackson,  U.  S.  Engineer,  Dal- 
las, Texas,  for  jetty  work  at  Sabine  Pass, 
Texas. 

•I«Bids  will  be  received  until  noon,  Oct.  17, 
by  Maj.  T.  H.  Jackson,  U.  S.  Engineer,  Dallas, 
Texas,  for  dredging  in  Port  Arthur  Ship 
Canal  and  new  Turning  Basin  at  Port  Arthur. 

Virginia. 

•{•Bids  w-ill  be  received  until  11  a.  m.,  Oct. 
12,  by  Bureau  of  Yards  &  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  a  tar  and 
felt  roof  for  a  building  at  the  Navy  Yard, 
Norfolk,  Va.  H.  R.  Stanford  is  Chief  of  the 
Bureau, 

^Bids  will  be  received  until   11  a.  m.,  Oct. 

19,  by  Bureau  of  Yards  &  Docks.  Navy  De- 
partment, Washington,  D.  C,  for  heating  and 
ventilating  system  for  Building  No.  23  at  the 
Navy  Yanl,  Norfolk,  Va.  H.  R.  Stanford 
is  Chief  of  the   B'lrcau. 

Washington. 

®City  of  .Aberdeen,  Wash.,  has  awarded  the 
contract  for  making  a  fill  in  the  tide  flats  to 
the  .Spokane  Paving  &  Construction  Co..  Ter- 
minal Bldg.,  Spokane,  at  $08,000. 

Bids  as  follows  were  received  Sept.  18,  by 
Maj.  J.  B.  Cavanaugh,  U.  E.  Engineer,  Seattle, 
Wash.,  for  furnishing  about  496  tons  of  steel 
for  use  in  the  construction  of  the  $2,000,000 
.government  lock,  at  the  Narrows.  Seattle 
Construction  &  Dry  Dock  Co..  R.  R.  .Ave.  S. 
and  Charles  St..  Seattle,  $93,2-55;  alternative, 
$94,094;  Gerrick  &  Gerrick,  Central  Bldg., 
Seattle,  $196,268;  Hefifernan  Engine  Works, 
108  Railroad  Ave.  S.,  Seattle,  $1-3.5,207;  J.  & 
J.  B.  Mulholland  Co.,  Pittsburgh,  Pa.,  $68,178; 
alternative,  $69,566. 

Canada. 

^•Bids  will  be  received  until  4  p.  m.,  Oct. 
2.  by  R.  C.  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Ont.  for  tlie  con- 
struction of  a  timber  superstructure  of  a 
wharf  on  part  of  the  Tunnel  Bay  dock  at 
Brockville,  Leeds  County,  Ont.  Plans,  etc., 
may  be  obtained  at  the  Department  and  at 
the  offices  of  S.  J.  Chapleau,  District  Engi- 
neer, Corry  Bldg.,  Ottawa,  Ont.,  or  on  appli- 
cation to  the   Postmaster,   Brockville,   Ont. 

^Bids  will  be  received  until  Oct.  8  by  R.  C. 
Desrochers,  Secy..  Department  of  Public 
Works,  Ottawa.  Ont.,  for  the  construction  of 
a  wharf  at  Franklyn  Point,  North  River, 
Queen's  County,  P.  E.  I.  Plans,  etc.,  may 
be  seen  at  the  Department  and  at  the  offices 
of  J.  B.  Hegan,  District  Engineer,  Charlotte- 
town,  P.  E.  I.,  and  on  application  to  the  Post- 
master, North  River.   P.  E.  I. 

The  citizens  of  Winnipeg,  Man.,  have  voted 
in  favor  of  a  by-law  to  expend  $750,000  for 
the  extension  of  tlie  city's  electrical  distribu- 
tion system. 

The  Harbor  Board.  A.  C.  Lewis.  Secretary, 
Toronto,  Ont.,  has  drawn  up  general  plans  for 
a  new  municipal  wharf,  to  be  located  near  the 
foet  of  York  St.  It  will  be  about  600  ft.  long 
and  it  is  hoped  to  have  construction  work  on 
it  started  in  the  spring. 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The     Safety     of     Intermittently     Sub- 
merged Timber  from  Decay. 

Some  interesting  data  on  the  resistance  to 
rot  between  high  and  low  water  of  timber 
marine  structures  have  been  obtained  within 
the  last  few  years  from  the  destruction  of  old 
timber  lake  breakwater  superstructures.  .As 
described  in  our  issue  of  Sept.  2.5  and  also  in 
this  issue  many  of  the  original  timber  piers 
and  breakwaters  at  Gieat  Lakes  ports  ha\  e 
been  partially  torn  down  and  rebuilt  in  more 
permanent  fashion.  Generally  the  procedure 
has  been  to  remove  the  original  timber  work 
to  a  little  below  low  water  level  and  to  re-cap 
it  with  concrete.  Naturally  this  task  has  given 
many  opportunities  to  note  at  what  level  of 
the  timber  work  decay  had  ceased  due  to  the 
protection  of  the  water.  Curiously  enough 
this  level  of  no  decay  is  in  most  cases  well 
above  low  water,  and  in  some  cases  is  above 
mean  water  level.  This  is  a  fact  of  considera- 
ble practical  importance  and  some  of  the  evi- 
dence is  well  worth   recording. 

In  tearing  down  the  old  timber  work  of 
the  Harbor  Beach  breakwater  described  in 
our  issue  of  Sept.  25,  the  timber  was  found 
to  be  sound  to  a  height  2  ft.  above  low 
water  level  on  the  lake  side  and  to  a  height 
of  1  ft.  on  the  harbor  side.  This  was  work 
on  Lake  Huron.  On  Lake  Michigan,  accord- 
ing to  the  article  pulilished  in  this  issue,  tim- 
ber is  usually  found  to  be  sound  to  a  height 
of  1  ft.  above  low  water  level.  This  was 
found  true  of  white  pine  timber  structure 
over  50  years  old.  Observations  on  Lake  Su- 
perior, according  to  Mr.  H.  J.  Darling,  As- 
sistant Engineer,  confirm  those  on  the  two 
smaller  lakes.  The  examples  noted  are  as 
follows: 

In  cribs  which  had  been  in  place  27  years 
at  the  Duhith  Harbor  entrance  no  decay  was 
found  below  -fl,  datum  being  low  water,  and 
generally  none  below  +1.5.  Mean  water  level 
here  is  -fO.6.  At  Superior  entry  no  ilecay 
was  found  below  -t-0,4  and  very  little  below 
4-1.  At  Michipocatin  Island  at  the  east  end 
of  Lake  Superior  piles  for  an  old  wharf 
showed  no  decay  below  -fl  and  many  were 
sound  below  +1.5.  M  Ashland.  Wis.,  trestle 
piles  were  sound  to  +1  to  +1.5,  but  everyt'iing 


above  had  rotted  away.  Referring  to  these  and 
other  data  gathered  on  Lake  Superior  Mr. 
Darling  says: 

The  old  cribs  at  the  Duluth  entrance  date 
back  to  about  1.S7-.  and  those  at  the  Superior 
Entry  to  the  sixties,  and  the  subsequent  period 
has  included  a  number  of  extreme  fluctuations 
of  the  lake,  including  low  stages  in  1877-1879, 
1886-1SS7,  and  1891-1892,  as  well  as  high  stages 
in  other  years,  and  it  is  reasonable  to  presume 
about  the  same  average  in  the  future,  with  a 
recurrence  of  low  and  high  stages  more  or  less 
similar  to  those  in  former  years,  and  that  the 
conditions  affecting  decay  will  not  be  greatly 
different. 

In  view  of  the  facts  mentioned,  it  has  been 
considered  safe  to  carry  the  timber  substructure 
up  to  about  1  ft.  above  low  water.  This  facili- 
tates the  placing  of  mass  concrete,  avoids  the 
necessity  of  footing  blocks,  which  tend  to 
weakness,   and  lessens   cost. 

The  cribs  at  the  seaward  end  of  tlie  new 
breakw:iters  at  Superior  Entry  are  at  H-1.0  ft  , 
and  the  cribs  planned  for  a  breakwater  exten- 
sion at  Marquette  are  at  -}-1.0.  Current  prac- 
tice among  engineers  and  architects  has  usually 
been  to  stop  timber  foundations  somewhere  be- 
low low  water,  at  various  depths  without  any 
uniformity.  In  recent  years  there  has  been  a 
change  in  this  respect  in  this  locality,  and  a 
tendency  to  go  higher  with  the  timber.  For 
examples,  at  the  steel  ore  dock  No.  6  of  the 
Duluth  &  Iron  Range  R.  R.  at  Two  Harbors, 
built  a  few  years  ago,  the  bearing  piles  were 
cut  off  at  3.32  (when  referred  to  the  govern- 
ment low  water  datum).  At  the  Great  North- 
ei'n  Ry.  steel  and  concrete  ore  dock  at  AUouez 
Bay,  Superior,  completed  in  1911,  the  top  of  the 
crib  substructure  and  the  bearing  piles  is  1 
ft.  below  low  water  datum.  At  the  No.  1  new 
steel  ore  dock  at  Two  Harbors,  completed  this 
year,  the  pile  cut-off  is  at  — 0.82  (referred  to 
same  datum)  and  the  concrete  reaches  1  ft. 
below  the  top  of  the  piles.  At  the  L.  S.  & 
I.  Ry.  iron  ore  dock  of  reinforced  concrete  now 
nearly  completed  at  Presque  Isle,  near  Mar- 
quette, the  bearing  piles  are  cut  off  at  low 
water   datum. 

The  mean  lowest  monthly  level  of  Lake  Su- 
perior is  very  nearly  at  0.0  or  datum,  and  the 
mean   highest   monthly   level   is    -)-l.l.      The   low 
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stage  occurs  in  winter  and  early  spring,  when 
the  agencies  of  decay  in  this  climate  are  quiet 
or  nearly  so.  When  these  agencies  are  most 
active,  which  of  course  is  in  the  summer  sea- 
son, the  stage  of  the  lake  is  highest,  and  ca- 
pillarity keeps  the  timber  wet  for  some  distance 
above  the  water  surface. 


Three  Important  Articles  on  the  Valu- 
ation   of    Public    Utilities,    with 
Special  Reference  to  Water 
Works  Properties. 

In  this  issue  we  publish  the  first  of  three 
articles  on  the  valuation  of  public  utilities, 
having  special  reference  to  water  works  ap- 
praisements. The  first  two  articles  relate  to 
the  valuation  of  the  Freeport,  Illinois,  water 
works  properties.  The  first  article  contains 
a  comparative  study  of  the  four  principal 
methods  of  appraising  the  value  of  public 
utilities.  While  the  courts  have  recently 
handed  down  a  number  of  important  de- 
cisions which  have  done  much  toward  stan- 
dardizing procedure  in  appraisal  engineering, 
there  still  remains  considerable  difference  of 
opinion  among  e.xperts  as  to  the  proper  man- 
ner of  handling  matters  of  detail.  Accord- 
ingly we  are  presenting  in  full  the  views  of 
the  Freeport  Commission.  Tlie  first  article 
also  contains  a  useful  diagram  pertaining  to 
the  fluctuation  in  the  price  of  cast  iron  water 
pipe  at  Chicago  from  1885  to  early  in  the 
present  year.  Another  diagram  will  prove 
useful  in  computing  depreciation. 

The  second  article  will  give  the  various 
unit  costs  used  by  the  Freeport  Commission 
in  estimating  the  cost  of  reproduction  of  the 
water  works  properties.  The  third  article 
will  contain  a  description  of  the  practical 
workings  of  the  Wisccnsin  Utility  Law  with 
special  reference  to  the  valuation  of  water 
plants  and  the  adjustment  of  water  rates. 
The  latter  article  will  be  of  direct  interest  to 
all  water  department  officials,  as  well  as  to 
:il)praisal  engineers,  since  it  furnishes  a  clear 
exposition  of  the  ideal  solution  of  the  many 
troublesome  prolilenis  arising  in  both  private- 
ly and  municipally  owned  water  plants  when 
a   conflict,    real    or    apparent,    arises   betiieeen 
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the    interests    of    the    water    company    or    de- 
partment  and    those   of   the   public. 


The    Operation    and    Condition    of    a 

Sewage  Purification  Plant  Should 

Be  Investigated  Periodically  By 

the  Designing  Engineer. 

A  reminder  comes  to  us  from  New  Jersey 
of  the  desirabiHty  of  periodical  investigation 
of  the  operation  and  general  condition  of  a 
sewage  disposal  plant  by  the  designing  en- 
gineer. We  learn  that  several  times  during 
the  past  year  engineers  have  designed  com- 
plicated disposal  plants  for  New  Jersey  cities, 
and  have  gone  away  without  instructing  the 
^'rsons  placed  in  charge  of  the  operation  of 
the  plants  as  to  how  they  should  be  managed. 
It  seems  an  obvious  duty  of  the  designing  en- 
gineer to  see  th.'it  the  plant  is  properly  placed 
in  operation  at  the  outset.  We  wish  to  go 
a  step  further  and  to  point  out  the  de- 
sirability of  periodical  investigation  of 
operating     conditions  by  designing  engineers. 


In  a  few  states  where  boards  of  health 
are  powerful  and  active  the  operation  of 
such  plants  is  regularly  investigated  and 
controlled  by  the  engmeering  department  of 
the  state  board.  Even  in  such  cases  the  de- 
signing engineer  will  do  well  to  visit  a  plant 
at  intervals  of  a  year  or  two  for  the  purpose 
of  learning  how  nearly  his  plant  meets  the 
requirements  of  the  service  conditions. 
Knowledge  gained  in  this  manner  will  prove 
invaluable  in  determining  details  of  future 
designs.  The  designer  and  his  future  clients 
are  the  gainers  by  these  inspections,  in  states 
where  the  central  health  authority  has  ade- 
quate powers  of  control  of  plant  operation, 
rather  than  the  city  owning  the  plant  in- 
vestigated. 

In  states  where  the  state  board  of  health 
is  not  invested  with  censorial  powers  over 
plant  operation,  it  seems  highly  desirable  for 
the  designer  to  inspect  his  plants  at  intervals 
of  not  more  than  a  year  in  the  early  -ears 
of  the  plant's  existence.  The  designing  engi- 
neer has  as  much  to  gain  in  this  case  as  in 
the    other    mentioned ;    more,    in     fact,    since 


indifferent  operation  often  makes  even  a  well- 
designed  plant  look  bad.  The  benefit  of  the 
city  owning  the  plant,  resulting  from  regular 
and  reasonably  frequent  inspection  by  a  com- 
petent engineer  naturally  interested  in  the 
successful  working  of  the  plant,  now  becomes 
obvious.  The  small  towns  will  feel  the 
beneficial  effects  of  such  general  supervision 
of  operating  conditions  even  more  than  the 
larger  places. 

The  editors  appreciate  the  fact  that  the 
small  fees  paid  for  designing  small  plants  are 
hardly  sufficient  to  warrant  the  designer  in 
going  to  the  expense  of  visiting  the  plant 
periodically  without  additional  compensation. 
However,  if  the  desirability  of  such  inspec- 
tions is  made  clear  to  city  officials  it  seems 
probable  that  they  will  approve  a  section  in 
their  contract  for  engineering  services,  pro- 
viding for  future  inspections  by  the  design- 
ing engineer  at  a  fixed  sum  per  visit.  Regular 
inspection  by  the  designer,  unless  at  his  ex- 
pense, should  be  discontinued  at  such  time  as 
the  city  proves  itself  competent  to  handle  its 
plant. 
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Some  Notes  on  Breakwater  Construc- 
tion of  Timber  Cribs  and  Concrete 
Superstructure. 

In  our  issue  of  Sept.  25,  1912,  we  published 
a  paper  describing  breakwater  construction  at 
Harbor  Beach,  Mich.,  on  Lake  Ontario.  Dis- 
cussing this  paper,  Mr.  J.  A.  B.  Tonikins,  As- 
sistant Engineer,  U.  S.  Engineer  Office,  Mil- 
waukee, Wis.,  describes  briefly  several  recent 
breakwater  works  on  Lake  Michigan.  We  ab- 
stract the  following  notes  from  this  discus- 
sion : 

The  Milwaukee  breakwater  incloses  a  por- 
tion of  Milwaukee  Bay,  thereby  forming  what 
is  known  as  the  "Harbor  of  Refuge."  This 
harbor  was  designed  primarly  to  afford  a 
protective  anchorage  ground  for  vessels  seck- 


tion  of  the  breakwater,  and  it  became  impera- 
tive tn  rebuild  it  in  some  form.  After  due 
consideration  it  was  decided  to  rebuild  the  su- 
perstructure of  concrete  rather  than  timber, 
thereby  securing  permanent  work.  The  gen- 
eral design  adopted  is  shown  by  Fig.  1,  which 
is  a  cross  section  of  the  superstructure  of 
the  .lO-ft.  cribs.  This  section  is  fairly  typical 
of  the  superstructure  of  the  entire  breakwater, 
and  is  believed  to  be  generally  self-explana- 
tory. The  footing  blocks  were  8  ft.  long,  G 
ft.  3  ins.  wide,  and  3  ft.  6  ins.  thick,  so  placed 
that  their  upper  surface  was  6  ins.  above 
datum.  No  decking  was  used  for  supporting 
the  footing  blocks.  On  the  20  and  24  ft. 
cribs,   the   footing   blocks   rested   on   the   crib 
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wave  is  thrown  high  into  the  air.  The  dis- 
turbance produced  in  the  harbor  is  that  due 
to  the  falling  mass  of  water  only,  which  pro- 
duces a  surface  oscillation  that  is  felt  for  only 
a  very  short  distance.  So  far  as  stilling  effect 
of  the  inclosed  anchorage  basin  is  concerned, 
it  is  believed  the  form  of  superstructure  used 
at  Milwaukee  is  fully  as  effective  as  is  the 
higher  superstructure  used  at  Harbor  Beach. 
It  will  not,  however,  permit  of  vessels  moor- 
ing alongside  of  the  breakwater.  The  amount 
of  concrete  required  is  very  much  less  than 
is  the  case  with  the  Harbor  Beach  breakwater. 
The  method  of  building  this  concrete  super- 
structure was  practically  the  same  as  that  used 
at  Harbor  Beach,  as  described  by  Mr.  Duffies. 
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Fig.   1 — Section  of   IVIilwaukee   Breakwater. 
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Fig.  2 — Section   of   Menominee    Pile    Pier. 


ing  shelter  during  severe  storms.  The  break- 
water was  not  designed  to  permit  of  vessels 
mooring  to  it,  its  purpose  being  only  to  check 
the  oscillation  of  the  waves.  The  original 
breakwater,  the  construction  of  which  was 
begun  in  1882,  was  7,2-50  ft.  long  and  was 
composed  of  timber  cribs  generally  100  ft.  m 
length.  For  a  distance  of  GOO  ft.  from  the 
shore  these  cribs  were  20  ft.  in  width ;  thence 
for  3,fioO  ft.,  24  ft.  wide,  the  outer  3,000  ft. 
of  the  breakwater  being  composed  of  cribs 
30  ft.  in  width.  The  cribs  were  built  of  12x12 
in.  timbers  with  cross  ties  provided  with 
dove-tailed  tenons  and  were  placed  on  a  foun- 
dation of  stone  built  on  the  lake  bottom.  The 
original  superstructure,  which  was  of  timber 
and  of  similar  construction  to  the  crib  sub- 
structures, was  carried  to  a  height  of  about 
G  ft.-  above  datum,  with  vertical  faces  on  both 
sides. 

The  timber  superstructures  had  become  very 
much  decayed,  especially  over  the  older  por- 


walls  and  on  the  interior  longitudinal  timbers. 
On  the  30-ft.  cribs  special  timbers  were  placed 
on  the  cross-ties  for  supporting  the  inner  ends 
of  the  blocks.  While  the  stone  filling  of  the 
cribs  w^as  carefully  leveled  under  the  blocks, 
no  dependence  was  placed  on  this  filling  to 
carry  any  portion  of  the  load. 

As  the  breakwater  was  designed  to  check 
oscillations  only  and  not  to  provide  moorage 
for  vessels,  it  was  decided  to  carry  the  con- 
crete superstructure  to  a  height  of  5%  ft. 
above  datum  only,  except  over  the  20-ft. 
cribs,  where  the  height  was  5  ft.  above  datum, 
and  to  give  the  lake  face  a  long,  gentle  slope. 
With  the  original  timber  superstructure,  seas 
striking  the  vertical  walls  were  thrown  up- 
ward to  -a  great  height,  falling  on  the  deck 
of  the  breakwater  about  two-thirds  of  the 
way  across  with  terrific  force.  The  gentle 
slope  of  the  adopted  design  permits  seas  to 
roll  over  the  breakwater  with  a  minimum  dis- 
turbance,   and    it    is    seldom,    if   ever,   that    a 


The  cribs  were  leveled  to  a  plane  3  ft.  below 
datum,  this  plane  being  581.63  ft.  above  mean 
tide  at  New  York  City.  Much  of  the  timber 
which  was  removed  was  perfectly  sound ;  in 
fact,  timber  is  usually  sound  that  is  not  more 
than  1  ft.  above  datum.  In  removing  timber 
from  the  old  harbor  pier  at  the  entrance  to 
Milwaukee  River,  it  was  found  that  white  pine 
timber  which  had  been  placed  in  the  pier  50 
years  before  was  perfectly  sound  at  1  ft 
above  datum. 

The  concrete  superstructure  on  the  Milwau- 
kee breakwater  was  built  by  contract.  Three 
separate  contracts  were  awarded  but  all  to  the 
same  contractor,  Mr.  William  H.  Gillen,  of 
Milwaukee,  Wis.  The  total  cost  of  the  entire 
superstructure  was  $411,703.47,  the  average 
cost  per  linear  foot  being  appro.ximately  as 
follows :  On  the  20-ft.  cribs,  $41  ;  on  the 
24-ft.  cribs,  $53.50 ;  on  the  30-ft.  cribs,  $64. 

The  price  for  timber  used  in  leveling  cribs 
under  the  first  contract  was  $40  per  thousand ; 
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under  the  second  contract  it  was  $50  per  thou- 
sand, and  under  the  third  contract  $60  per 
thousand.  The  contractor  had  evidently 
learned  that  the  placing  of  timber  under  wa- 
ter was  very  expensive  and  that  his  original 
price  did  not  fairly  cover  it.  The  total 
amount  of  timber  used  for  leveling  was  about 
182,000  ft.  B.  M.,  the  average  cost  being  about 
$47.50  M.  ft.  B.  M.  in  place.  The  total  cost 
of  leveling  the  cribs,  exclusive  of  the  cost  of 
the  new  timber,  was  about  $59,000,  an  average 
of  about  $8.10  per  linear  foot  for  the  entire 
breakwater.  The  average  contract  prices  for 
concrete  blocks  in  place  was  about  $9..3T  per 
cubic  yard.  The  avera<?e  price  for  the  mass 
concrete  was  about  $8.48  per  cubic  yard.  The 
work  was  begun  under  the  first  contract  on 
June  10,  1903,  and  linally  completed  under  the 
third  contract  on  October  10,  1908.  The  total 
actual  time  required  for  rebuilding  the  super- 
structure was  668  days. 

On  the  great  Lakes,  breakwaters   and  their 
protective   structures   have   usually   been   built 


with  hired  labor,  it  was  still  found  that  the 
cost  of  rebuilding  a  timber  superstructure 
was  about  $10  per  linear  foot. 

It  has  therefore  become  the  general  prac- 
tice in  the  Milwaukee  district  to  rebuild  the 
superstructure  on  such  works  as  are  known 
to  be  permanent,  in  concrete.  The  cost  of  the 
concrete  superstructure  is  probably  40  to  50 
per  cent  greater  than  it  would  be  in  timber, 
but  when  the  permanency  of  the  concrete  work 
is  considered,  it  can  readily  be  shown  that  it 
is  true  economy  to  build  in  concrete  rather 
than  in  timber. 

Many  of  the  old  harbor  structures  in  this 
district  are  pile  piers  or  jetties.  The  first 
pile  piers  to  be  built  consisted  of  two  rows  of 
round  piles  about  13  ft.  apart.  The  piles  were 
driven  close  together  in  a  row,  provided  with 
binders  and  ties,  and  a  superstructure  of  12x 
12-in.  timbers  built  above  the  water.  Figure  2 
is  a  cross  section  of  such  a  pier  at  Menomi- 
nee, Mich.,  and  shows  the  method  adopted 
for  providing  it  with  concrete  superstructure. 


will  be  noted  that  advantage  is  taken  of  the 
cross  walls,  as  in  the  previous  case,  to  provide 
an  aditicnal  tie  for  the  pier.  In  this  case, 
however,  the  sheet  piling  only  is  held  by  the 
concrete  superstructure.  AH  the  new  pile  pier 
work  done  in  this  district  is  provided  with 
sheet  piling  on  each  side.  Several  hundred 
feet  of  this  kind  of  pier  are  being  built  at 
Manistique  Harbor,  Mich.,  and  at  Racine  Har- 
bor, Wis.  The  work  is  being  done  by  con- 
tract and  the  cost  of  the  pier,  which,  of 
course,  includes  the  piling,  stone  filling,  etc., 
averages  about  $.38  per  linear  foot. 

While,  as  has  been  previously  said,  the  tim- 
ber cribs  heretofore  built  have  been  satisfac- 
tory and  while  timber  below  water  does  not 
rot,  it  is  found  that  these  cribs  are  subject  te. 
deterioration.  On  the  Great  Lakes,  of  course, 
there  is  no  trouble  experienced  from  the  tere- 
do, but  sand  is  driven  back  and  forth  through 
the  joints  in  the  timber  work  gradually  cutting 
the  timber  away,  so  that  in  the  course  of  years 
the  entire  structure  becomes  more  or  less 
loose  and  is  subject  to  racking  by  the  waves. 
It  would  seem  that  some  better  form  of  con- 
struction should  be  adopted  than  cribs.  Fur- 
thermore, it  does  not  seem  consistent  that  the 
General  Government  should  set  aside  forest 
reserves  and  endeavor  in  every  way  to  pro- 
tect and  conserve  our  forests  and  at  the 
same  time  place  millions  of  feet  of  some  of 
the    finest    timber    in    the    world   under   water 
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Fig.   3 — Section   of   Racine    Pile    Pier. 


Fig.  4 — Section  of  Manistique  Breakwater. 


in  years  past  of  timber,  this  being  the  cheapest 
material  available.  While  these  structures 
have  served  their  purpose  admirably,  timber 
has  a  comparatively  short  life  above  water 
and  consequently  renewals  of  the  superstruc- 
ture, about  every  15  years  on  the  average, 
have  been  necessary.  As  long  as  timber  was 
cheap  and  abundant,  these  renewals  did  not 
become  very  serious.  In  the  case  of  an  ordi- 
nary pier  or  jetty,  say  from  20  to  24  ft.  in 
width,  the  cost  of  rebuilding  timber  super- 
structure at  harbors  in  the  Milwaukee  district 
would  rarely  exceed  $7.50  or  $8  per  linear  foot 
but  with  the  increasing  cost  of  timber  as  well 
as  labor,  the  cost  of  rebuilding  superstructure 
in  timber  has  become  about  $10  per  linear 
foot.  Of  course,  in  renewing  the  superstruc- 
ture of  a  breakw-ater  where  the  cribs  are  much 
wider,  this  cost  will  be  much  higher,  possibly 
as  great  as  $20  per  linear  foot.  These  costs 
are  based  upon  doing  the  work  by  hired  la- 
bor and  using  the  Government  plant.  If  the 
work  is  done  by  contract,  it  will  probably  cost 
from  25  per  cent  to  .50  per  cent  more. 

All  the  timber  used  of  late  years  in  the  Mil- 
waukee district  has  been  obtained  from  the 
Pacific  Coast.  This  timber  is  Washington  fir, 
and  so  far  as  strength  and  durability  is  con- 
cerned is  very  satisfactory.  It  is  relatively 
cheap,  the  average  cost  of  the  timber  delivered 
at  points  on  the  west  shore  of  Lake  Michi- 
gan, including  inspection  and  unloading,  be- 
ing about  $25  per  M  ft.  B.  M.  This  includes 
the  freight  from  the  Pacific  Coast,  which 
averages  about  $10  per  M  ft.  B.  M.  It  must 
be  borne  in  mind,  however,  that  for  the 
greater  part  of  the  distance  the  Government 
rate  is  only  .50  per  cent  of  the  commercial  rate, 
this  being  one  benefit  the  Government  has  ob- 
tained from  the  extensive  land  grants  made 
to  the  transcontinental  railroads.  Even  with 
timber  at  this  price  and   by  doing  the   work 


The  old  round  piles  were  cut  down  1  ft.  below 
datum.  New  wales  and  binders  of  r2xl2-in. 
timber  were  provided,  and  the  pile  walls  held 
together  by  iron  tie-rods  placed  about  every 
8  ft.  The  round  piles  were  capped  with  1-in. 
hemlock  boards  and  1-in.  hemlock  strips  were 
placed  along  the  sides  of  the  piles  where  they 
project  above  the  wales,  thereby  boxing  in 
the  pile  heads  to  prevent  leakage  of  the  con- 
crete while  being  deposited.  Concrete  walls 
were  then  built  as  is  shown  in  the  illustration, 
so  that  the  pile  heads  were  embedded  in  the 
concrete.  The  superstructure,  which  is  cel- 
lular in  type,  was  built  in  sections  24  ft.  in 
length  and  cross  walls  12  ins.  thick  were  pro- 
vided every  8  ft.  These  cross  walls  had  four 
reinforcing  bars  embedded  into  them,  the  bars 
extending  into  the  main  side  walls  of  the  su- 
perstructure. It  will  thus  be  seen  that  the 
pile  walls  are  held  in  place  not  only  by  the 
timber  wales  and  iron  tie-rods,  but  by  the  con- 
crete superstructure  as  well.  Even  if  the  1%- 
in.  tie-rod  passing  through  the  wales  should 
fail,  the  pier  could  not  spread.  The  pier  is 
provided  with  a  walk  consisting  of  reinforced 
concrete  slabs  3  ft.  wide  and  6  ins.  thick. 
These  slabs  are  molded  away  from  the  site 
of  the  work,  at  any  convenient  place,  and  after 
becoming  thoroughly  hard  are  lowered  into 
position  b\'  a  derrick,  recesses  being  provided 
in  the  cross  walls  to  receive  them.  The  slabs 
are  molded  in  lengths  of  7  ft.  10  ins.  each. 
The  entire  pier,  including  the  suoerstructure, 
is  filled  with  rubble  stone.  This  form  of  con- 
struction has  proved  to  be  very  satisfactory 
and  has  been  built  at  a  cost  of  not  to  e.xceed 
$15  per  linear  fool.  This  price  includes  cut- 
ting down  of  the  old  superstructure  and  re- 
filling the  pier  with  stone. 

Figure  3  illustrates  the  method  employed  in 
this  district  in  constructing  a  new  pile  pier 
with  an   original   concrete  superstructure.     It 


where  stone  will  answer  the  purpose  fully  as 
well.  At  many  harbors  on  the  Great  Lakes, 
notably  those  on  Lake  Erie,  the  breakwaters 
are  being  constructed  of  rubble  stone.  This 
form  of  construction,  however,  requires  a 
covering  of  large  stone  weighing  about  10- 
tons  each.  On  Lake  Michigan,  unfortunately, 
stone  of  this  size  cannot  be  obtained  and  the 
cost  of  bringing  it  from  Lake  Erie  w-ould  be 
prohibitive.  In  the  Milwaukee  district,  of 
late  years,  newer  breakwater  construction  has 
been  of  reinforced  concrete  caissons,  built 
from  designs  of  Lieut.  Col.  W.  V.  Judson,. 
Corps  of  Engineers. 

At  Manistique  Harbor,  Mich.,  it  became 
necessary  to  extend  the  old  breakwater.  It 
was  originally  intended  to  have  built  this  ex- 
tension of  reinforced  concrete  caissons. 
There  were  local  difficulties,  however,  which 
were  finally  concluded  to  be  prohibitive.  The 
caissons  could  not  be  built  at  Manistique,  and 
the  cost  of  towing"  them  to  Manistique  from 
the  nearest  point  at  which  they  could  be  built 
would  be  entirely  too  great,  to  say  nothing  of 
the  risk  involved.  It  was  therefore  decided 
to  build  the  extension  with  timber  cribs  rest- 
ing on  stone  foundation,  all  cribs  to  be  pro- 
vided  with   concrete   superstructure. 

Figure  4  illustrates  the  method  finally  adopt- 
ed. The  cribs  were  built  in  the  usual  man- 
ner and  then,  in  accordance  with  plan  pro- 
posed by  Maj.  Chas.  S.  Bromwell,  Corps  of 
Engineers,  footing  blocks  were  molded  in 
place  on  the  crib  as  it  lay  floating  at  the  con- 
struction dock.  In  this  particular  case  the 
cribs  were  so  shallow  that  the  weight  of  the 
footing  blocks  overcame  the  buoyancy  of  the 
timber  and  the  cribs  would  sink  unless  pro- 
vided with  additional  buoyancy.  This  was  ob- 
tained by  constructing  water-tight  boxes 
whicji  were  low-ered  into  the  pockets  of  the 
crib   in   sufficient  number  to  insure  its  Acta- 
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tion.  The  crib  was  then  towed  out  to  the 
site  of  the  work  and  sinik  in  place  by  the 
admission  of  water  into  the  flotation  boxes. 
When  the  crib  was  settled  on  to  the  founda- 
tion, the  other  pockets  were  filled  with  stone, 
after  which  the  flotation  boxes  were  pumped 
out  and  removed  from  the  crib,  to  be  used 
again  in  the  next  one.  The  pockets  occupied 
by  the  flotation  boxes  were  then  filled  with 
stone.  This  method  provided  a  concrete 
foundation  reaching  about  G  ins.  above  datura 
on  which  mass  concrete  forming  the  super- 
structure could  be  formed.  All  timber  was 
at  least  6  inches  below  datum.  About  400  ft. 
of  the  breakwater  extension  at  Manistique  has 
been  built  in  accordance  with  this  plan,  which 
has  proved  very  satisfactory.  No  great  dif- 
ficulties have  arisen  during  the  progress  of 
the  work  and,  strange  to  say,  the  original 
plan,  heretofore  untried,  has  worked  out  with- 
out a  hitch  and  without  any  material  modifi- 
cation. The  Manistique  breakwater  is  being 
constructed  by  contract  at  an  average  cost  of 
about  $100  per  linear  foot,  this  cost  including 
stone  foundation,  cribs  and  superstructure. 
The  timber,  which  is  Washington  fir,  was 
purchased  by  the  Government  on  the  Pa- 
cific Coast,  and  delivered  to  the  contractor 
at  Manistique.  The  saving  thereby  efifected 
is  probably  not  less  than  $6  per  thousand  feet 
hoard    measure. 


TABLE  I.— PAST  COST  OF  FREEPORT  WATER  CO.  WITH  ACCRETIONS  DUE  TO  DEFICIT  IN 
OPERATION  DURING  EARLY  TEARS. 


A  Comparative  Study  of  the  Four 
Principal  Methods  of  Appraising  the 
Value  of  Public  Utilities,  With  Spe- 
cial Reference  to  the  Valuation  of 
the  Freeport  (111.)  Water  Works 
Properties. 

I. 
A  report  to  the  city  of  Freeport.  HI.  and 
the  Freeport  Water  Company,  on  the  value  of 
the  present  property  of  the  water  company, 
was  made  recently  by  a  Commission  com- 
posed of  Messrs.  John  W.  Alvord,  F.  E. 
Turneaure  and  A.  Marston.  The  report  con- 
tains a  comparative  study  of  the  four  prin- 
cipal methods  of  appraising  the  value  of  pub- 
lic utilities,  with  special  reference  to  the  valu- 
ation of  the  Freeport  Water  Works  proper- 
ties. Tliis  matter  is  published  herewith.  .^ 
succeeding  article  will  give  the  unit  prices 
used  in  making  the  estimates  of  cost  of  re- 
production : 

METHOD  OF    APPR-MSEMENT. 

In  the  valuation  of  public  utilities  there  arc 
four  methods  which  have  been  quite  generally 
recognized  as  giving  an  indication,  at  least, 
of  the  true  value  of  a  property. 

First :  The  original  cost  method,  which 
consists  of  an  accurate  determination  of  the 
actual  past  investment,  without  allowance  for 
depreciation  or  appreciation,  to  which  often 
should  be  added  for  comparative  purposes 
the  surplus  or  deficits  in  revenues  below  nec- 
essary charges  in  the  early  years  of  the  estab- 
lishment of  the  plant. 

Second:  The  commercial  or  comparative 
method.  This  method  is  one  which  would  be 
followed  by  a  prudent  business  man  consider- 
ing an  investment  in  such  property,  he  being 
without  skilled  knowledge  in  the  costs  of  con- 
struction, and  with  only  such  general  knowl- 
edge as  he  would  have  of  the  cost  of  plants 
elsewhere  throughout  the  country,  and  giving 
close  attention  to  the  investment  in  relation  to 
the  community,  its  future  prospects  arid  its 
probable  growth.  This  method  can  hardly  be 
called  a  scientific  one,  but  properly  used  is  a 
valuable  rough  check  on  other  methods  here 
mentioned. 

Third  :  The  value  of  the  plant  as  found  by 
the  market  value  of  its  securities,  when  a 
wide  and  representative  market  can  be  said  to 
exist. 

Fourth:  The  cost  of  reproducing  the  prop- 
erty at  present  normal  prices  of  material  and 
labor.  This  method  involves  the  complete 
reproduction  of  the  enterprise  as  a  going  con- 
cern. 

Of  the  above  methods,  the  reproduction 
method  is  in  most  general  use  and  favor,  and 
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9,699.90  Construction    in    1911. 

$311,554.31  Total  past  cost  Jan.  1, 
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in  the  hands  of  experienced  estimators  prob- 
ably produces  the  most  satisfactory  measure 
of  value,  particularly  where  the  plant  is  either 
under  or  over-built,  or  has  such  peculiarities 
as  to  make  it  differ  from  the  average  condi- 
tions and  costs  of  plants  in  general.  It  is,  of 
course,  only  a  cost  method,  but  it  has  been 
especially  recognized  by  the  courts  in  many 
rate  and  purchase  cases  as  having  special  ap- 
plicability. It  is  believed,  however  that  in  the 
consideration  of  this  problem,  all  available 
methods  should  be  used,  and  all  information 
obtained  which  will  shed  any  light  upon  the 
problem  and  aid  your  investigators  in  obtain- 
ing the  true  value  of  the  plant,  and  therefore 
these  various  methods  should  all  be  carefully 
reviewed  before  the  final  conclusion  is 
reached. 

The  valuation  of  the  property  of  the  Free- 
port  Water  Company  has  been  made  as  of 
the  date  of  January  1,  1912. 

PAST    COST    AND    DEFICIT    METHOD. 

Although  the  actual  past  cost  or  investment 
in  a  plant  during  the  past  years  of  its  history 
is  not  necessarily  the  present  value  of  the 
plant,  it  furnishes  valuable  information  upon 
which  to  predicate  value.  Any  analytical 
method  by  which  past  cost  can  be  reduced  to 
present  cost,  is  necessarily  very  complicated, 
and  the  information  obtained  by  this  method, 
therefore,  can  be  best  used  as  additional  gen- 
eral information  by  which  more  light  on  the 
present  value  may  be  had. 

.■\t  the  time  when  the  greatest  share  of  the 
investment  in  a  plant  is  made,  prices  of  pipe, 
machinery  and  materials  in  general  may  have 
been  higher  or  lower  than  at  the  present  time. 
The  cost  of  labor  has  in  general  increased  over 
such  costs  during  the  early  period  of  construc- 
tion, and  pavements,  sewers,  gas  pipe  and  oth- 
er obstacles  have  been  constructed,  making  it 
necessary  to  cut  through  and  replace  at  some 
considerable  expense  such  items  in  reproduc- 
ing the  plant  today.  These  additional  costs 
would  not  be  found  in  the  past  investment. 
On  the  other  hand,  past  cost  may  include  ob- 


solete structures  not  found  in  reproducing 
cost. 

Experience  in  general,  however,  based  upon 
accurate  information  obtained  in  many  plants, 
indicates  that  the  past  cost  of  work  is  gener- 
ally simiewhat  less  than  the  amount  that  it 
would  take  to  reproduce  the  same  plant  un- 
der present  day  conditions,  and  this  difference 
arises  largely  by  reason  of  the  fact  that  the 
reproduction  cost  includes  such  appreciations 
as  accrue  to  the  plant  by  reason  of  the  growth 
of  the  community.  It  has  been  possible  in  this 
case  because  of  the  thoroughness  with  which 
accounts  and  records  have  been  kept  and  pre- 
served to  compile  what  seems  to  be  an  accurate 
and  reliable  record  of  the  expenditures  made 
year  by  year  in  the  upbuilding  of  the  property. 

Table  1  shows  in  taliular  form  the  total  past 
or  construction  cost  investment  to  Jan.  1  of 
each  year,  with  the  deficits  during  the  early 
years  added  thereto. 

The  deficits  shown  in  column  No.  1  of  the 
table  are  comuuted  on  the  basis  that  7V4  per 
cent  net  income  is  a  reasonable  return  to  be 
allowed  on  the  investment  in  the  early  years 
of  the  life  of  the  plant,  and  that  an  annual 
contribution  of  1  per  cent  to  a  depreciation 
fund  is  made. 

The  table  shows  that  from  188.3  to  1891  in- 
clusive there  was  a  total  deficit  of  $26,864.58 
in  the  operation  of  the  plant.  This  deficit 
seems  to  us  justly  a  part  of  the  total  past  cost 
of  the  plant  and  has  therefore  been  added  year 
by  year  together  with  the  construction  each 
year,  the  results  shown  in  column  No.  2.  This 
column,  therefore,  represents  the  accumulated 
investment  from  year  to  year,  with  the  addi- 
tion of  the  deficits  given  in  column  No.  7  for 
the  early  period  of  operation  of  the  plant. 
Thus  the  actual  past  cost  of  the  plant  as  de- 
termined bv  this  method  of  past  cost  and  defic- 
its amounts  to  $.311,.>j4.31  on  Jan.  1,  1912. 

COMMERCI.AL    OR    COMPARATIVE   VAUIE. 

A  business  man  who  is  considering  an  in- 
vestment in  such  property  as  the  Freeport 
water  works,  and  who  is  without  skilled 
knowledge  as  to  the  cost  of  construction,  will 


TABLE  II. 

-Average  of  Freeport. 

27  cities. 
4,000    to    40,000  E9t,-1812. 

population. 

Average  population   19,800  17,90i 

Average  miles  of   pipe 42.0  ,?2'' 

.Average  tons  of  C.  I.  pipe  per  1.000  population 220  i4( 

Average  value  $500,000 

Average  cost  per  capita $25.10 

Average  cost  per  mile  of  pipe $11,750 
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naturally  obtain  such  data  as  to  the  known 
value  of  similar  properties  in  other  cities,  and 
with  such  general  knowledge  he  can,  by  means 
of  a  suitable  comparison,  determine  within 
reasonable  limits  a  value  ifor  the  property  in 
question. 

While  it  is  true  that  each  plant  must  be  con- 
sidered separately,  and  the  value  of  one  plant 
is  not  a  definite  criterion  by  which  to  measure 
the  value  of  another,  yet  it  is  found  by  study 
of  the  statistics  of  a  number  of  water  works 
properties  that  the  costs  of  these  properties 
per  capita  and  per  mile  of  pipe  are  quite  com- 
parable, especially  when  the  general  character 
and  condition  of  the  property  is  taken  into 
consideration  and  properly  allowed   for. 

In  order  to  determine  a  comparative  value 
for  the  Freeport  water  works,  we  have  ex- 
amined the  financial  statistics  of  a  hundred  or 
more  water  works  properties  throughout  the 
United  States  where  the  cost  has  been  either 
carefully  fixed  by  competent  boards  of  ap- 
praisers or  accurately  determined  from  past 
cost  by  accountants'  reports.  From  these 
cities  we  have  selected  27  places  ranging  in  size 
from  4,000  to  40,000  population,  which,  in 
their  general  character,  would  be  reasonably- 
comparable  to  Freeport. 

Table  II  gives  the  data  for  the  average  of 
the  above  mentioned  27  cities  and  also  some 
comparative  data  relative  to  Freeport. 

From  Table  II  it  will  be  seen  that  the  num- 
ber of  tons  of  cast  iron  pipe  per  thousand  of 
population  is  but  148  in  Freeport,  while  220 
tons  is  the  average  in  27  cities :  that  is.  in 
Freeport,  the  number  of  tons  of  cast  iron  pipe 
ner  thousand  population  is  but  67  per  cent  of 
the  average  in  places  of  a  like  character.  This 
is  due  in  part  to  the  fact  that  of  the  39.5  miles 
of  pipe  in  Freeport  eight  miles  is  wrought 
iron  pipe,  and  in  part  to  the  fact  that  exten- 
sions of  the  distributing  system  have  not  kept 
pace  with  the  growth  in  population,  especially 
in  recent  years.  In  using  these  unit  values  for 
determining  the  comparative  value  we  must, 
therefore,  make  proper  adjustments  thereto. 

Computing  the  comparative  value  on  the 
average  per  capita  cost,  corrected  for  dififer- 
ence  in  tonnage  of  pipe  per  1,000  population, 
we  find  $25.10x  .67x17900  =  $302,000.  To  this 
$302,000,  however,  an  allowance  must  be  made 
for  the  eight  miles  of  wrought  iron  pipe,  which 
was  neglected  in  obtaining  the  above  value. 
We  will,  therefore,  add  for  this  item  at  say, 
$1,000  per  mile,  the  sum  of  $12,800,  giving  a 
total  value  of  $314,800  for  the  plant  of  the 
Freeport  Water  Company  on  the  comparative 
basis. 

Again  computing  the  comparative  value  on 
the  basis  of  average  cost  per  mile  of  pipe 
corrected  as  above  for  the  difference  in  ton- 
nage of  pipe  per  1.000  population  we  find 
$ll,750x  .67x39.-5  =$310,000.  These  results 
will  be  found  to  agree  very  well,  indeed,  with 
the  cost  as  determined  by  other  methods  here- 
in outlined,  and  verifies  in  a  general  way  the 
final  valuation  at  which  we  have  arrived. 

MARKET   V.^LUE   OF   SECURITIES. 

It  has  been  held  by  the  courts  in  several 
instances  that  the  value  of  a  plant  as  deter- 
mined by  the  market  price  of  its  stocks  and 
bonds  is  a  proper  method  of  appraisement,  and 
may  be  considered  when  it  is  found  that  there 
is  an  active  and  representative  market  for 
these  securities.  Under  the  present  condi- 
tions, however,  there  has  been  for  a  long  time 
only  a  very  limited  and  local  market  for  such 
securities  because  they  are  and  have  been  in 
disfavor  with  the  investing  public.  No  data 
of  value  can  be  found  in  this  case  which  are 
applicable  under  present  conditions  to  the  val- 
uation of  the  Freeport  plant. 

COST   OF   PRODUCTION. 

This  method  involves  the  construction,  step 
by  step,  in  the  imagination  of  the  appraiser,  of 
a  hypothetical  plant,  which,  when  completed  in 
a  reasonable  and  workable  period  of  time,  will 
be  exactly  similar  to  the  one  under  considera- 
tion in  both  physical  structure  and  earning 
capacity. 

The  physical  structures  are  valued  at  the 
cost  which  would  be  incurred  in  again  repro- 
ducing them  at  the  present  or  near  future  nor- 
mal prices  of  material  and  labor,  and  are  then 
depreciated  on  account  of  ordinary  wear  and 


tear  and  other  causes,  in  order  to  find  what 
is  termed  their  "present  worth." 

The  reproduction  method  is  not  as  simple  in 
application  as  is  commonly  supposed.  The  es- 
timator must  place  himself  in  the  position  of 
the  engineer  designing  and  constructing  a 
hypothetical  or  imaginary  plant,  stage  by  stage, 
which,  when  completed,  shall  finally  be  iden- 
tical with  the  plant  under  consideration.  This 
recreation  involves  the  consideration  of  many 
items,  such  as  preliminary  work,  temporary 
plants  and  conditions  of  uncertainty  which 
would  necessarily  disappear  from  view  upon 
the  final  completion  of  the  plant,  and  yet 
which  must  be  reckoned  with  and  considered 
in  making  an  estimate.  The  investigator,  to 
deal  fairly  with  such  a  condition,  must  make 
his  estimates  upon  the  basis  of  "foresight" 
rather  than  "hindsight,"  and  his  foresight  must 
necessarily  be  based  upon  his  past  experience. 
The  appraiser's  responsibility  is  precisely  the 
same  as  that  which  he  would  have  to  encoun- 
ter as  an  engineer  in  planning  and  construct- 
ing any  piece  of  new  work  with  which  he 
might  be  charged. 

While  the  reproduction  method  has  many 
advantages,  yet  it  is  also  subject  to  some  ob- 
jections. The  final  results  obtained  by  the  re- 
production theory  are  made  up  of  a  multiplic- 
ity of  many  small  quantities  at  unit  prices,  and 
on  account  of  the  number  of  these  numerous 
component  parts  any  variation  in  the  unit 
price  must  necessarily  be  greatly  multiplied, 
which  will  appreciably  afTect  the  final  result. 
In  other  words,  the  reasoning  is  from  the 
small  details  to  the  gross  result,  or  working 
from  less  to  greater,  and  the  fact  that  the 
estimate  is  in  such  minute  detail  tends  at 
times  to  obscure  the  proper  perspective  of  to- 
tal values.  In  applying  this  method  in  de- 
tail, care  must  also  be  taken  to  make  due 
allowance  for  supervision,  contractor's  profit 
and  other  general  charges. 

As  an  example  of  this  point  let  us  take  the 
item  of  brick  work.  It  is  easy  to  ascertain  the 
local  cost  of  brick  and  other  materials  and 
labor  which  go  into  the  completed  work.  It  is 
also  possible  to  find  out  what  the  prevailing 
local  price  is  for  brick  work  in  the  wall.  The 
estimator  may  then  use  this  local  price  with- 
out sufiicient  consideration  of  the  fact  that  he 
is  estimating  the  total  structure,  and  not  any 
of  its  details,  apart  and  independent.  He  may 
find  that  the  cost  of  brick  work  locally  is  $15 
per  M.,  but  if  he  should,  he  may  not  arrive  at 
a  correct  value  for  his  structure,  as  he  prob- 
ably has  omitted  the  fact  that  in  a  structure  as 
a  whole  he  must  add  the  general  contractor's 
profits,  the  waste,  the  changes,  alterations  and 
additions,  the  general  supervision  or  overhead 
charges,  and  many  of  the  other  details  which 
enter  into  the  total  cost  of  the  structure,  but 
which  it  is  extremely  difficult  to  reduce  to  the 
unit  cost.  If  he  should  take  the  actual  cost 
of  his  structure  when  completed  and  divide  it 
back  into  the  units,  he  would  undoubtedly  find 
that  the  unit  price  of  his  brick  work  would  be 
in  excess  of  the  $15,  for  which  he  could  con- 
tract for  this  work  to  the  local  mason. 

Everyone  is,  of  course,  familiar  with  his 
own  experience,  or  that  of  others  in  construct- 
ing houses,  and  knows  that  a  house  is  rarely 
finished  within  the  architect's  or  contractor's 
estimate,  which  is  based  upon  the  unit  quanti- 
ties. The  explanation  of  this  is  exactly  the 
one  given  above  that  the  overhead  charges,  ex- 
tras, waste,  changes,  alterations  and  other  sim- 
ilar expenses  are  rarely  sufficiently  estimated 
before  the  work  is  constructed.  All  these 
things  serve  to  emphasize  the  fact  that  the  re- 
production theory  must  be  handled  with  ex- 
perience, honesty  and  fairness,  in  order  to 
produce  practical  and  satisfactory  results. 

On  the  other  hand,  the  reproduction  theory 
has  many  advantages.  Chief  among  these  is 
the  fact  that  a  detailed  estimate  necessitates  a 
careful  and  comprehensive  study  of  the  local 
prices  and  the  conditions  under  which  the 
works  must  be  constructed.  In  addition  to 
this,  the  detailed  estimation  requires  that  the 
estimator  have  a  good  and  sufficient  reason 
for  each  step  in  his  work,  and  therefore  dis- 
courages too  frequent  attempt  at  approximat- 
ing or  "exercising  judgment." 

When  the  reproduction  method  is  used  in 
the  estimation  of  the  plant,  it  is  essential  that 


the  theory  be  carried  through  to  the  end,  and 
no  departure  should  be  permitted  until  the 
complete  cost  is  found.  This  requirement  then 
demands  that  the  lands,  structures  and  condi- 
tions be  reproduced  at  present  normal  prices 
of  material  and  labor,  and  strictly  under  con- 
ditions which  it  would  be  necessary  to  en- 
counter in  building  the  plant  in  a  reasonable 
construction  period  in  the  near  future  and  in 
a  way  humanly  possible. 

The  strict  application  of  this  theory  also 
involves  both  the  addition  of  appreciations  to 
and  the  deduction  of  depreciations  from  the 
actual  cost  of  the  new  plant.  On  the  one  hand 
■we  find  that  certain  materials  may  have  de- 
creased in  price,  or  certain  structures  have  be- 
come obsolete  and  have  disappeared,  and  the 
reproduction  cost  will  therefore  be  less  than 
the  money  which  was  actually  invested  in  the 
plant  under  consideration.  On  the  other  hand, 
certain  influences,  such  as  the  growth  of  the 
community,  may  have  increased  the  cost  of 
constructing  certain  parts  of  the  plant,  and 
also  added  to  it  such  unearned  increments  as 
the  rise  in  value  of  the  real  estate  and  the 
increased  cost  of  laying  street  mains  by  rea- 
son of  pavements,  sewers,  gas  and  other  util- 
ity pipes,  as  well  as  increased  traffic  and  pub- 
lic use  of  the  thoroughfare.  If  the  estimator 
were  actually  planning  the  construction  of  a 
new  plant  today  it  would  be  quite  obvious,  for 
instance,  that  he  would  have  to  figure  the  cost 
of  taking  up  and  replacing  pavements  where 
they  were  encountered  in  the  laying  of  his  new 
mains.  In  the  same  manner  he  would  have  to 
construct  his  distribution  system  in  the  midst 
of  more  crowded  streets  at  increased  expense 
and  pay  the  present  value  of  the  real  estate 
regardless  of  what  that  same  real  estate  might 
have  been  worth  at  some  previous  period. 
These,  and  many  other  influences,  therefore, 
operate  to  increase  the  reproduction  cost  over 
and  above  the  original  actual  investment  in 
the  work  by  what  may  be  called  an  unearned 
increment,  that  is  to  say,  the  enhanced  value 
due  to  the  improvements  brought  about  by  an 
increased  population,  and  if  the  reproduction 
theory  is  conscientiously  adhered  to  all  the 
way  through  these  unearned  increments  must 
be  included.  Usually  it  will  be  found  that 
such  appeciation  will  offset  much  of  the  de- 
preciation  of  the  existing  plant. 

PROCEDURE  IN  ESTIMATING  COST  OF  REPRODUCTION 

In  estimating  the  cost  of  reproducing  the 
property  of  the  present  Freeport  Water  Com- 
pany, or  of  building  an  exactly  similar  hypo- 
thetical plant,  it  is  assumed  that  the  enterprise 
was  first  originated  on  Jan.  1,  1912,  and  that  it 
was  constructed  completed  in  18  months  from 
that  date.  It  is  estimated  that  by  Jan.  1,  1913, 
the  entire  plant  is  about  40  per  cent  completed, 
and  that  by  continuing  the  work  as  far  as 
possible  throughout  the  winter  it  could  be 
completed  ready  for  operation  by  July  1,  1918. 

Immediately  upon  completion  of  the  plant 
all  of  the  hydrants  could  be  put  into  commis- 
sion and  the  revenue  derived  from  hydrant 
rental  would  begin  to  accrue.  It  is  probable 
that  a  number  of  consumers  could  be  con- 
nected with  the  mains  so  as  to  be  able  to  re- 
ceive water  before  the  plant  is  fully  com- 
pleted, and  it  is  estimated  that  a  considerable 
proportion  of  the  total  service  connections 
would  he  acquired  by  July  1,  1913. 

During  the  balance  of  1913  the  acquirement 
of  consumers  would  proceed  more  slowly,  as 
the  local  conditions  existing  in  Freeport  admit 
the  use  of  private  shallow  wells,  especially  in 
the  outskirts  of  the  city.  However,  in  time 
the  advantage  of  a  filtered  water  supply  fur- 
nished under  pressure  would  become  attract- 
ive to  the  consumers  who  were  holding  off  for 
various  reasons,  and  it  is  estimated  that  by 
Jan.  1.  1916,  the  gross  income  now  enjoyed  by 
the  existing  plant  could  be  recovered  by  a  new 
or  comparative  plant,  starting  to  build  at  the 
date  of  this  valuation. 

When  all  of  the  costs  up  to  this  point  have 
been  correctly  estimated  the  value  of  repro- 
duction is  complete. 

UNIT    PRICES. 

In  our  reproduction  estimate  of  this  plant. 
We  have  used  what  we  term  the  "normal"  price 
for  material  and  labor  in  Freeport,  based  upon 
an  inquiry  as  to  the  local  prices,  and  upon  our 
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general  knowledge  of  the  fluctuations  of  prices 
from  time  to  time.  In  the  large  majority  of 
cases  this  normal  price  is  identical  with  the 
prevailing  market  price.  Most  materials  en- 
tering into  the  construction  of  a  water  works 


The  general  items  of  preliminary  costs,  engi- 
neering and  contingencies,  are  based  upon  our 
experience  in  water  works  construction  and 
our  investigations  into  the  finances  of  numer- 
ous plants,  to  the  records  of  which  it  was  our 


crease  in  the  utility  value  of  a  structure  which 
occurs  by  reason  of  ordinary  wear  and  tear. 
This  loss  in  value  is  not  uniformly  progressive 
and  is  largely  overcome  by  suitable  mainte- 
nance and  repair. 


Fig.    1 — Diagram    Showing    Market    Price    of    Pig  Iron  and  Cast  Iron  Pipe,  f.  o.  b.  Chicago,    1885-1912. 


plant  do  not  suffer  from  market  variations. 
In  the  case  of  some  items,  however,  notably 
cast  iron  pipe,  the  fluctuations  even  during  a 
single  year  may  be  so  rapid  as  to  make  it 
obviously  unfair  and  unreasonable  to  adopt 
the  price  at  any  one  moment. 

In  appraising  the  value  of  a  material,  either 
new  or  second-hand,  when  it  is  in  stock  or 
otherwise  independent  of  any  co-ordinated 
structure,  the  market  price  of  the  commodity 
will  govern,  as  in  that  condition  it  possesses 
no  peculiar  advantages  over  any  otlier  like 
commodity  which  might  be  purchased  on  the 
open  market.  Under  these  conditions,  the 
price  will  fluctuate  and  no  injury  is  done  to 
the  owner  of  the  commodity  by  such  an  ap- 
praisement. Immediately,  however,  that  this 
commodity  is  used  in  the  construction  of  any 
particular  plant,  it  no  longer  has  a  market 
value  e.xcept  possibly  as  scrap,  and  receives 
what  might  be  termed  a  "service  value"  due 
to  its  ability  to  perform  the  service  required 
of  it.  Obviously,  therefore,  its  value  ceases 
to  be  affected  by  the  fluctuations  of  the  mar- 
ket. We  believe,  therefore,  that  each  item 
composing  a  plant  must  be  considered  as  a 
part  of  the  whole,  and  that  only  by  the  use 
of  an  average  or  normal  price  throughout  a 
term  of  years  can  justice  be  done  to  both  the 
purchaser  and  the  seller  in  the  appraisement 
of  a  complete  plant. 

Figure  1  shows  the  fluctuations  in  the  price 
of  cast  iron  pipe  and  pig  iron  f.  o.  b.  Chicago 
during  the  past  decade.  From  this  diagram 
the  rapid  fluctuations  of  the  price  of  pipe  will 
readily  be  seen,  and  the  explanation  which 
we  have  given  will  be  more  apparent.  In  or- 
der to  arrive  at  the  normal  price  for  pipe  in 
the  future  reconstruction  of  this  plant,  we 
have  only  the  knowledge  of  what  this  price 
has  been  in  the  past,  and  we  have,  therefore, 
based  this  normal  price  upon  an  average  of 
the  prices  from  including  lOOT  to  date,  with 
the  necessary  allowance  for  the  difference  of 
freight  rates  from  the  foundries  and  a  spe- 
cial deduction  for  the  high  prices  of  1907. 
This  method  of  determining  the  price  of  cast 
iron  pipe  is  in  quite  general  use,  is  practiced 
by  the  Wisconsin  Railroad  Commission,  and 
we  believe  it  to  be  a  fair  method  to  be  em- 
ployed. 

As  explained  before,  the  unit  prices  should 
contain  all  of  the  overhead  and  general 
charges  which  would  necessarily  be  incurred 
in  the  construction  of  a  work  of  this  magni- 
tude, and  after  a  careful  study  of  the  local 
conditions  and  prices  which  would  influence 
the  total  cost  of  the  work,  we  have  arrived  at 
the  unit  prices  set  forth  in  the  succeeding 
article. 

The  appraisement  of  the  real  estate  which 
we  have  included  was  furnished  to  us  by  local 
real  estate  dealers  at  our  request,  and  as  we 
have  no  local  knowledge  of  real  estate  value 
we  have  adopted  the  amounts  given  us. 


privilege  to  have  access.  The  factors  which 
go  to  make  up  these  values  are  listed  and 
discussed  in  the  respective  items  in  the  de- 
tailed valuation.  This  detailed  matter  will  be 
published   in  the  next  article. 

D£PRECI.\TIO.\. 

After  the  physical  property  of  the  plant  has 
been  estimated  from  the  unit  prices  as  de- 
scribed above,  the  value  thus  obtained  must 
then  be  reduced  to  present  worth  by  deduct- 
ing the  amount  of  accrued  depreciation  that 
the  property  has  suffered  by  reason  of  its  past 
service  and  its  lack  of  adaptability  to  the 
service  which  will  be  demanded  of  it  in  the 
future.  The  item  of  depreciation  must  also 
be  considered  in  connection  with  the  fair  re- 
turn which  should  be  allowed  for  the  plant, 
as  it  has  been  held  by  courts  in  many  in- 
stances (notably  in  the  Knoxville  case)  that 
a  public  utility  is  entitled  to  provide  a  sinking 
fund  from  its  earnings  which  will  keep  the 
investment  in  the  property  intact. 


By  functional  depreciation  is  meant  that  de- 
crease in  the  value  of  a  structure  or  appara- 
tus which  is  occasioned  by  reason  of  its  fail- 
ure to  adequately  fulfill  the  requirements  for 
which  it  is  intended,  due  to  changes  in  the  art, 
increase  in  consumption  or  from  any  of  vari- 
ous reasons  which  may  make  the  structure  or 
apparatus  less  suitable  or  eflicient  for  the 
service  which  it  is  called  upon  to  perform. 
This  form  of  depreciation  is  found,  for  in- 
stance, in  pumping  machinery,  which,  wheni 
the  plant  was  in  its  early  stages,  was  thor- 
oughly adequate  for  the  demands  made  upon 
it,  but  which,  as  service  increased  and  the  art 
of  building  and  adapting  such  machinery  was 
perfected,  has  reached  a  time  when  it  could 
properly  be  replaced  by  more  efficient  ma- 
chinery, although  the  physical  structure  of  the 
original  machine  might  be  practically  as  good 
as  new.  This  form  of  depreciation  is  alscv 
found  in  the  distribution  system  when  the 
growth  of  the  city  and  the  consequent  neces- 
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Fig.   2 — Depreciation    Diagram. 


The  usual  depreciation  of  water  works  prop- 
erties may  be  properly  divided  into  three  gen- 
eral classes,  namely: 

1.  Physical  depreciation. 

2.  Functional  depreciation. 

3.  Contingent  depreciation. 

By  physical   depreciation   is  meant   that   de- 


sity  of  extension  of  the  mains  make  it  neces- 
sary or  advisable  to  replace  some  of  the  small- 
er mains  with  larger  ones,  although  the  small 
pipe  may  be  in  perfect  physical  condition. 

Contingent  depreciation  requires  to  be  esti- 
mated only  in  connection  with  the  allowance 
which  should  be  made  in  the  revenues  for  the 
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protection  of  the  investment.  In  the  operation 
of  any  plant  certain  extraordinary  expenses 
will  occasionally  be  met  with,  such  as  dam- 
ages arising  from  bursting  of  mains,  electroly- 
sis due  to  stray  current  from  the  street  rail- 
way system,  the  cost  of  relocating  or  lowering 
mains  at  the  time  the  city  improves  its  streets 
and  changes  the  grades  and  many  other  costs 
which  are  not  always  properly  chargeable  di- 
rectly to  the  operating  expenses,  but  which 
must,  nevertheless,  be  provided  for  in  order 
to  maintain  the  investment  intact.  This  form 
of  depreciation  is  necessarily  variable  and  dif- 
ficut  to  estimate,  but  by  providing  for  it  with 
a  small  allowance  each  year  these  extraordi- 
nary expenses  may  be  spread  over  a  period  of 
years  with  very  little  effect  upon  the  annual 
revenues  of  the  plant.  The  amount  of  the 
annual  contribution  to  this  contingent  depre- 
ciation fund  is  small,  and  a  charge  of  from 
0.1  to  0..3  of  1  per  cent  will  usually  be.  prop- 
erly charged  to  this  account. 

The  general  method  of  estimating  the  de- 
preciation of  a  structure  is  by  means  of  a 
"sinking  fund."  The  "sinking  fund"  method, 
as  its  name  implies,  involves  the  setting 
aside  of  an  annual  sum,  the  total  of 
which,  with  accrued  interest,  shall  be  equal 
to  the  value  of  the  structure  upon  the 
expiration  of  its  useful  life.  The  annual  addi- 
tion of  this  fund  each  year  is  thus  equal  to 
the  annual  depreciation  charge,  and  the  accu- 
mulation of  the  fund  at  any  time  is  usually 
assumed  to  be  equal  to  the  amount  of  the 
accrued  depreciation  the  structure  has  suffered 
at  that  date.  By  this  method  the  depreciation 
is  small  at  first  and  gradually  increases  as  the 
end  of  the  life  of  the  structure  is  approached. 

Any  method  of  estimating  the  depreciation 
involves  the  determination  of  the  probable 
ultimate  life  of  the  structure  under  considera- 
tion. There  is  a  great  deal  of  data  available 
showing  the  life  which  has  actually  been  lived 
by  various  structures,  and  upon  these  data  and 
upon  the  general  knowledge  of  the  action  of 
structures  in  a  water  works  plant  in  general, 
estimates  of  the  life  of  the  various  structures 
included  in  this  plant  have  been  made.  Per- 
haps the  most  important  single  item  for  which 
the  life  must  be  estimated  is  the  distribution 
system,  the  life  of  which  depends  almost  en- 
tirely upon  the  life  which  is  assumed  for  the 
various  classes  of  pine  in  the  mains. 

There  is  very  little  information  concerning 
the  actual  life  of  cast  iron  pipe,  for  there  are 
pipes  in  this  country  which  have  been  in  use 
for  more  than  100  years,  and  examples  have 
been  found  in  Europe  showing  the  life  of  cast 
iron  pipe  may  be  greatly  in  excess  of  this. 
General  experience  seems  to  indicate  that  the 
body  of  the  pipe  is  nearly  indestructible,  and 
it  has,  therefore,  come  to  be  considered  that 
the  only  appreciable  depreciation  which  cast 
iron  pipe  suffers  is  that  due  to  the  reduction 
of  its  capacity  by  interior  incrustation  or  tu- 
berculation,  or  from  other  causes  which  may 
be  included  with  the  item  of  functional  de- 
preciation. 

At  the  suggestion  of  the  commission  a  num- 
ber of  excavations  were  made  in  Freeport  in 
order  to  uncover  the  mains  and  cut  into  them 
so  as  to  determine  the  accuracy  of  the  rec- 
ords of  the  distribution  system,  and  also  the 
condition  of  the  pipe  in  the  ground.  From 
the  sample  pieces  of  pipe  removed  it  was 
found  that  even  in  the  older  pipe  laid  some  30 
years  ago,  both  wrought  and  cast  iron,  small 
or  large,  there  was  practically  no  incrustation 
or  tuberculation.  In  the  light  of  these  facts 
the  commission  has  allowed  a  life  of  7-5  vears 
for  4  in.  cast  iron  pipe  and  100  years  for  the 
larger  sizes. 

In  the  detailed  estimates  of  the  reproduc- 
tion value  of  the  plant  (see  next  article)  we 
have  included  with  each  item  an  estimate  of 
the  accrued  depreciation  and  the  annual  in- 
come which  should  be  charged  into  the  depre- 
ciation fund  for  maintaining  the  investment  in 
the  future. 

GOING   CONCERN   VALUE. 

The  "going  concern  value"  is  the  value  of  a 
created  income  enjoyed  by  a  going  or  existing 
plant.  If  the  cost  method  of  reproducing  is 
used  as  a  measure  of  value  of  the  plant,  this 
cost  method  then  requires  us  to  find  the  cost 


of  reproducing  the  business  and  income.  As 
has  been  remarked  before,  reproduction  in- 
volves the  hypothetical  construction  step  by 
step  of  an  exactly  similar  comparative  plant, 
and  the  estimation  of  the  differences  in  net 
returns  between  this  "comparative  plant"  and 
the  "existing  plant"  from  the  time  of  begin- 
ning of  construction  of  the  former  up  to  the 
time  when  its  business  shall  have  become  equal 
to  the  latter,  it  being  assumed  that  there  is  no 
competition  between  the  two  plants. 

To  illustrate  further,  let  us  consider  that 
there  are  two  neighboring  cities,  "A-town" 
and  "B-ville,"  having  the  same  population, 
source  of  supply  and  local  conditions  affect- 
ing construction,  and  in  which  the  wealth  and 
other  conditions  affecting  business  develop- 
ment are  identical.  Assume,  further,  that  in 
"A-town"  there  is  an  existing  water  plant 
fully  developed  as  to  its  physical  property  and 
revenues,  and  that  in  "B-ville,"  while  the  peo- 
ple are  familiar  from  general  knowledge  with 
the  value  of  water  under  pressure,  there  has 
never  teen  a  public  supply.  Consider  now, 
that  on  Jan.  1,  1912,  steps  were  taken  prepara- 
tory toward  the  construction  of  a  water  works 


at  "B-ville"  will  receive  no  direct  return  from 
the  plant  during  the  construction  period,  and 
that  during  the  early  years  of  operation  the 
return  will  not  be  immediately  complete  and 
full.  On  the  other  hand,  the  money  invested 
in  the  plant  at  "A-town"  receives  its  full  re- 
turn during  the  entire  period  of  construction 
and  development  of  the  plant  at  "B-ville.  '  It 
is  obvious,  therefore,  that  the  plant  at 
"A-town"  is  of  greater  value  because  of  its 
developed  earning  power  at  all  times  until  the 
two  plants  become  identical  in  revenues,  and 
it  is  the  difference  between  the  net  returns 
upon  the  invested  capital  in  these  two  plants 
that  is  computed  as  "Going  Concern  Value." 

The  justness  of  an  allowance  for  going 
value  over  and  above  reproduction  cost  of 
physical  property  is  further  seen  in  our  an- 
alysis of  the  past  cost  of  the  Freeport  plant, 
particularly  with  reference  to  the  cost  of 
building  up  the  revenue  after  the  plant  was 
built  and  started.  The  present  Freeport  Wa- 
ter Company  passed  through  the  usual  experi- 
ences of  a  new  project  in  that  it  did  not  pay 
immediately  after  completion,  nor  for  some 
nine  years   thereafter.     This   was  due  to  the 
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Fig.    3 — Diagram   Illustrating  the  Computation    of    Going    Concern    Value    of     the     Freeport 

Water   Company. 


plant  in  the  city  of  "B-ville,"  that  work  pro- 
gresses rapidly  as  possible,  and  that  at  some 
day  in  the  future  this  plant  becomes  exactly 
similar,  both  in  physical  property  and  rev- 
enues, to  the  plant  in  operation  in  the  city  of 
".A.-town."  It  is  assumed  that  second-hand 
materials  and  machinery  could  be  obtained  for 
building  this  new  plant  so  that  the  plants  in 
both  "A-town"  and  "B-ville"  would  be  iden- 
tical in  net  physical  value  when  completed. 

The  element  of  going  value  can  now  be 
clearly  seen  by  assuming  one's  self  in  the  at- 
titude of  an  investor  with  ample  funds,  de- 
ciding whether  he  shall  purchase  outright  the 
going  plant  in  "A-town"  with  its  revenues  al- 
ready coming  in.  or  build  a  new  plant  in 
"B-ville,"  in  which  case  he  would  fail  to  earn 
upon  his  investment  until  the  plant  was  com- 
pleted and  had  been  operated  for  a  reason- 
able time. 

It  is  obvious  that  such  an  investor  would 
quickly  reason  that  he  could  afford  to  pay  a 
certain  sum  for  the  plant  in  "A-town"  in  ad- 
dition to  the  value  of  its  physical  property, 
because  of  the  advantage  it  would  have  in 
promptly  bringing  him  in  revenue. 

It  is  one  of  the  important  questions  of  this 
investigation  to  decide  just  what  this  advant- 
age of  the  going  plant  is  really  and  fairly 
worth  in  the  given  case. 

Comparing  now  the  return  upon  capital  in- 
vested in  these  two  suppositious  plants,  it  will 
be  seen   that  the  money  invested  in  the  plant 


fact  that  the  consumers  were  only  acquired 
gradually  and,  meanwhile,  the  plant  had  to  be 
in  operation ;  interest,  taxes  and  depreciation 
were  piling  up,  with  the  net  effect  that  in  the 
nine  years  that  elapsed  before  a  fair  return 
was  earned,  a  total  deficit  of  $26,804.58  had 
accumulated,  which  may  be  properly  consid- 
ered to  be  a  part  of  the  cost  of  getting  the 
Freeport  plant  "going"  at  a  time  when  the 
business  was  less  than  one-half  as  large  as  at 
the  present  time. 

In  estimating  the  going  value  for  a  plant 
the  time  element  involved  in  the  construction 
and  securing  of  income  is  of  importance.  One 
of  the  large  items  entering  into  this  computa- 
tion is  the  interest  upon  unemployed  capital 
awaiting  investment  during  the  construction 
period.  Under  the  heading  of  "Procedure  in 
Estimating  Value  of  Reproduction"  above  will 
be  found  a  brief  outline  of  the  program  of 
construction  and  the  building  up  of  the  in- 
come. In  the  computation  of  going  value, 
this  program  of  construction  has  been  used, 
and  the  time  element  governed  by  the  reason- 
ing there  outlined. 

In  estimating  the  returns  from  the  existing 
plant  in  the  future,  there  has  been  available 
the  financial  history  of  the  present  company, 
giving  the  revenues  each  year  in  the  past. 
Also  other  information  necessary  in  order 
correctly  to  interpret  the  rate  of  growth  of 
these  revenues  in  the  past.  Based  upon  these 
data  and  a  general  knowledge  of  the  character 
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of  the  territory  served,  careful  estimates  of 
the  probable  future  revenues  and  operating 
expenses  of  this  plant  have  been  made. 

Figure    3    shovi's    graphically    the    revenues 
and   operating   expenses   which    are   estimated 


below       operation       and       fixed 

charges    $311,-5.54 

Cost  as  found  by  the  comparative 
method  based  on  general  cost 
per  capita    314,800 


Fig.    1 — Section     of    Canal     Tunnel     Showing    Caisson  Gates  for    Laying   Dry  Sections  to   Be 

Relined. 


in  both  the  existing  and  comparative  plants 
and  illustrating  the  data  used  in  obtainin,g  the 
results  of  the  computation  of  going  concern 
value  for  the  plant  at  Freeport.  We  lind  this 
going  value  to  be  $35,500. 

SUMMARY. 

Briefly    stated,    the    following    reproduction 
cost  less  accrued  depreciation  has  been  found : 

Preliminary  cost   $     5,530.00 

Real  estate  and  water  rights 3,650.00 

Distribution  system   172,308.00 

Pumping  station   29,715.00 

Purification  plant  22.0G8.00 

Water  supply   2,259.00 

Stock,  tools  and  other  property 5,127.00 

Meters    5.068.00 

Engineering  11,830.00 

.Administration  and  legal  cost 3,550.00 

Contingencies  during  construction....  9,467.00 
Interest  on  construction  investment...     10,755.00 

Total $281,327.00 

Going  value  35,500.00 

Total   reproduction  value $316,827.00 

(Exclusive  of  working  capital.) 

RECAPITULATION. 

Ill    the    foregoing    discussion    the    various 
methods    of   finding   the   cost   of   an    existing 


.\\\A  also  cost  per  mile  of  pipe 
in    other    cities    comparatively 

adjusted  310,000 

3.  The  reproduction  cost  less  accrued 
depreciation  as  found  by  de- 
tailed estimate  of  Freeport  plant.  310,827 

CONCI-USION. 

Cost  is  not  necessarily  value.  A  thing  may 
be  at  any  given  moment  worth  much  more  or 
much  less  than  it  cost  in  the  past,  or  would 
cost  to  reproduce  at  the  present.  We  can 
only  use  the  cost  methods  then  as  throwing 
light  on  the  more  important  questions  of 
value,  and  before  proceeding  to  use  cost 
methods  for  this  purpose  some  general  re- 
view of  the  property  in  its  relation  to  the  use 
it  will  be  in  the  future  to  the  community  it 
is  to  serve  must  be  made.  Opinion  may  vary 
as  to  the  weight  which  should  be  accorded 
the  different  considerations  hereafter  stated, 
but  our  view  of  the  general  features  sur- 
rounding tliis  oroperty,  in  the  light  of  the 
various  computations  on  value  we  have  made 
above,  may  be  summarized  as  follows : 

1st.     The  pumping   station   of  the   Freeport 


terial  loss  to  the  present  pipe  system  or  de- 
crease in  its  value. 

3rd.  The  city  of  Freeport  is  assured  of  a 
substantial,  though  relatively,  slow  growth. 
Its  character  as  a  manufacturing  town  is  fixed 
and  its  future  as  an  industrial  center  is  such 
as  to  give  stability  to  the  property. 

4th.  The  past  expenditures  have  been  prop- 
erly made,  and  no  mistakes  of  a  serious  char- 
acter have  been  incurred  in  the  original  con- 
struction. 

5th.  The  property  of  the  Freeport  Water 
Company  is  underbuilt  at  the  present  time  and 
needs  extensive  additions  and  enlargements  to 
give  proper  service. 

6th.  The  opportunity  for  optional  water 
supplies,  both  manufacturing  and  domestic, 
operates  to  keep  down  the  revenues  which  arc 
not  large   in  proportion  to  the  population. 

As  a  result  of  a  general  study  of  the  costs 
obtained  by  the  methods  hereinbefore  de- 
scribed, and  from  a  thorough  study  of  the 
general  conditions  surrounding  the  plant,  as 
summarized  above,  we  have  reached  the  con- 
clusion that  the  present  fair  value  of  the 
property  of  the  Freeport  Water  Company  (ex- 
clusive of  operating  capital)   is  $316,000. 


Method    of    Relining   a    French    Canal 
Tunnel  Without  Stopping  Traffic. 

The  canal  tunnel  4,f^8o  m,  (  Hi.UlKi  ft.)  long 
connecting  the  iVlarne  Canal  with  the  river 
Rhine  was  constructed  in  l!<41-4(i  through  a 
compact  marl  which  disintegrated  when  ex- 
posed but  remained  stable  when  protected. 
Considering  the  material  the  builders  decided 
to  employ  (uily  a  thin  lining  which  would 
protect  the  tunnel  walls  from  exposure.  Ex- 
perience proved  this  to  be  a  mistake ;  the 
walls  crowded  in  and  warped  and  distorted 
the  lining  tn  such  a  degree  that  in  1907-8  it 
was  decided  to  reline  the  tunnel  and  make 
it  certainly  safe  against  further  failure.  The 
work  had  to  be  done  with  as  slight  interrup- 
tion to  traffic  as  possible,  and  a  special  plan 
for  doing  it  was  devised  by  Fougcrolles  Bros., 
the  contractors.  This  plan  is  outlined  in 
".'\nnales  des  Fonts  et  Chaussees,"  May-June, 
1912,  by  Mr.  F.  Launay,  Inspector  General, 
Fonts  et  Chaussees,  and  from  his  description 
we  take  the   following  details : 

During  the  season  when  the  canal  is  closed 
because  of  frost  and  the  tuimel  is  dry  there 
are  built  at  intervals  of  200  m.  (G.j4  ft.)  with- 
in the  tunnel,  concrete  sills  as  indicated  by 
Fig.  1.  As  many,  generally  four  or  five,  of 
these  structures  are  built  during  the  closed 
season  as  are  necessary  to  cover  the  following 
open  season's  work.  As  indicated  by  the 
drawing,  the  sills  resemble  those  at  the  en- 
trance to  a  dry  dock  and  like  those  of  a  dry 
dock  they  provide  a  seat  for  floating  caiss<in 
gates  which  shut  out  the  water.  There 
are  two  caisson  gates  employed  in  the  tunnel 
and  by  placing  them  at  adjacent  concrete  sills 
it  will  be  seen  that  the  section  of  tunnel  be- 
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Fig.    2 — Sketches    Showing    Sequence    of    Operations     in    Relining  Canal   Tunnel. 


plant   have   been    discussed,   and   the   cost   ob- 
tained by  each  one  of  these  methods  has  been 
shown   where   the   data   were   available.     The 
following    summary    of    these    costs    is    again 
shown  here  for  the  purpose  of  review : 
1.     Original  cost  as  found  from  actual 
expenditures  furnished  by  water 
company    and    including    deficits 


Water  Company  is  well  located  with  econom- 
ical water  supply  and  no  extensive  changes  in 
location  or  water  supply  that  would  alter  ex- 
isting conditions  are  indicated  at  this  time. 

2nd.  The  distribution  system  of  the  Free- 
port  Water  Company,  while  not  now  suffi- 
cient in  capacity,  is  so  arranged  that  rein- 
forcement   is    easily    introduced    without    ma- 


tween  them  can   be  laid  dry  while  elsewhere 
throughout  the  tunnel   is  submerged. 

The  caisson  gates  are  steel  boat-like  struc- 
tures fitted  with  pumps  for  clearing  the  in- 
closed section  of  tunnel  from  water  and  with 
valves  to  admit  water  into  the  caisson  to 
sink  it  and  also  pumos  to  exhaust  the  water 
ballast  when  the  caisson  is  to  be  floated  again. 
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The   caisson    pumps   are    operated   by   electric 
power  brought  into  the  tunnel  bv  cable. 

The  procedure  of  the  work  is  as  follows : 
The  caissons  and  two  or  three  w^ork  barges 
are  towed  into  the  tunnel  following  a  train 
of  canal  boats.  When  the  section  being  re- 
lined  is  come  to  the  two  caissons  are  set  in 
place  on  adjacent  sills  with  the  work  barges 
between  them.  The  section  between  caissons 
is  then  pumped  out,  which  takes  about  an 
hour  with  the  pumps  of  both  caissons  work- 
ing. The  tunnel  being  dried,  work  is  begun 
removing  the  old  lining  and  excavating,  and 
placing  the  new  masonry ;  the  work  barges 
receive  the  spoil  removed  and  supply  the 
new  construction  materials.  When  the  time 
comes  for  a  returning  train  of  canal  boats, 
the  caisson  pumps  are  put  in  operation  filling 
the  dried  section ;  the  caissons  are  pumped 
out  and  floated,  and  caissons  and  wort;  bar- 
ges are  towed  out  of  the  tunnel  ahead  of  the 
train  nf  brats.     The  procedure  described  is  of 


course  necessary  only  for  the  underwater 
work ;  above  water  the  masonry  is  placed 
from  the  work  barges  afloat.  In  more  detail 
the  construction  processes  are  as  follows,  re- 
ferring to   Fig.  2. 

The  first  step.  Fig.  2A^  is  to  place  the  arch 
centers  supporting  them  on  corbel  timbers  set 
into  the  old  masonry  lining.  The  spacing  of 
the  centers  raises  depending  upon  the  pres- 
sures indicated  by  the  conditions  of  the  old 
masonry.  The  next  step  is  the  removal  of 
the  foot  path  and  the  placing  of  the  footing 
masonry ;  this  is  done  in  short  sections  and 
on  the  footings  are  erected  posts  which  form 
the  permanent  supports  for  the  centering  ribs, 
as  shown  bv  Fig.  2B.  The  next  step  as  shown 
by  Fig.  2C  is  the  building  of  the  sidewall  on 
the  foot  path  side  and  then  the  opposite  side- 
wall.  The  invert  is  next  constructed  as  shown 
by  Fig.  2D.  Figures  2£  and  2F  show  the 
arch    construction,    the    final    step    being    the 


building  of  the  cantilever  reinforced  concrete 
foot  path. 

The  lining  is  constructed  of  slag  cement 
and  gravel  concrete,  and  is  plastered  with  a 
slow  setting  Port  of  France  cement  mortar. 
For  the  4,880  m.  (16,006  ft.)  of  lining  there 
are  required  the  removal  of  112,000  cu.  m.  of 
spoil,  the  construction  of  90,000  cu.  m.  of  new 
masonry  of  which  32,300  cu.  m.  are  under 
water,  and  the  construction  of  4,880  cu.  m.  of 
reinforced  concrete  fo'  the  foot  path.  The 
contract  prices  were  120  fr.  ($24)'  per  cubic 
meter  for  concrete  to  0.2  m.  (0.66  ft.)  above 
water  level ;  100  fr.  ($20)  per  cubic  meter  for 
concrete  above  0.2  m.  above  water  level,  and 
70  fr.  ($14)  per  lineal  meter  for  foot  path. 
The  total  cost  of  the  work  will  be  about  9,- 
600,000_  fr.  ($1,92(1,000).  Construction  was 
begun  in  October,  1910,  and  an  estimated  time 
of  seven  years  will  be  required  for  the  com- 
pletion of  the  work. 
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Method  of    Raising    a    Shaft   621    Ft. 
Through    Rock. 

The  driving  of  a  mine  shaft  by  "raising" 
or  working  from  the  bottom  upward,  is  de- 
scribed in  a  paper  before  the  Lake  Superior 
Mining  Institute  by  Mr.  Edward  N.  Cory. 
The  work  was  done  at  the  Rolling  Mill  Mine 
at  Negaunee,  Mich.,  by  the  Jones  &  Laughlin 
Co. 

The  work  was  started  from  the  621-ft.  level 
and  carried  through  to  surface  with  one  con- 


d'Airpipe 
i'/i  Pipe  forTetcphone       isoir  pipe  for  drills 

Fig.    1 — Elevations    Showing     Methods    of 
Raising    a    Mine    Shaft    Through    Rock. 

tinuous  raise.  A  force  of  nine  miners,  di- 
vided into  three  shifts  of  three  men  on  each 
shift  working  eight  hours  per  day,  was  em- 
ployed. These  men  also  trammed  the  mate- 
rial from  the  raise  to  No.  1  shaft,  a  distance 
of   T-jO   ft.,  and   put  in  the  timber. 

The  raise  was  8x8  ft.  in  size  and  was  di- 
vided into  three  compartments.  One  compart- 
ment, 4x4  ft.,  including  the  timber,  was  used 
as  a  bucket  way  for  hoisting  tools  and  timber 
and  a  station  was  cut  at  the  bottom  of  this 
compartment  on  the  main  level,  in  which  was 
placed  a  small  hoist.  Another  compartment. 
4x4  ft.,  was  used  for  ladders  and  an  8-in. 
pipe  from  an  air  fan,  also  one  1%-in.  pipe 
for  a  speaking  tube  and  one  IVs-in.  air  pipe 
for  the  power  drills.  The  other  half  of  the 
raise,  4x8  ft.,  was  used  for  the  rock  broken 
in  the  raise,  and  was  not  timbered  but  kept 
filled  with  rock  up  to  the  height  of  the  timber 
in  the  other  compartments.  A  chute  was  con- 
structed in  the  bottom  of  this  compartment 
through  which  the  rock  was  run  when  loading 
into  tram  cars.  (See  Fi.g.  1.)  A  fan  was 
placed   at   No.    1    shaft   which   forced   the  air 


through  the  8-in.  pipe  up  to  the  top  of  the 
raise,  the  current  being  down  through  one  of 
the  compartments,  thus  securing  perfect  ven- 
tilation. 

The  type  of  drill  used  was  an  Ingersoll- 
Rand,  2-in.  cylinder  B.  C.  21,  butterfly-valve 
hammer  drill.  Three  drills  w-ere  operated  at  one 
time  to  drill  the  raise  over,  w-hich  consisted 
of  18  holes  in  three  rows,  six  holes  in  each 
row.  The  "cutting  in''  holes  were  drilled,  so  as 
to  cut  a  space  when  blasted  through  the  en- 
tire length  of  the  raise  directly  over  the  rock 
compartment  (Fig.  1)  so  that  the  other  holes 
would  throw  the  rock  toward  this  opening 
and  fall  into  the  rock  compartment.  Before 
blasting,  the  ladder  and  bucket  compartments 
were  covered  with  10-in.  round  timber,  flat- 
tened on  two  sides  to  prevent  rolling,  and 
placed  at  an  angle  to  deflect  the  falling  rock 
into  the  rock  compartment,  necessitating  only 
a  minimum  amount  of  shoveling.  The  space 
directly  over  the  ladder  compartment,  was 
covered  with  .3-in.  plank  to  permit  the  men  to 
get  away  quickly  when  blasting,  also  to  give 
them  perfect  protection  in  going  up  and  down 
the  raise.  The  blasting  was  all  done  with 
fuse  cut  in  various  lengths  to  give  the  desired 
results.  .'Kfter  blasting,  and  while  the  smoke 
was  clearing  out  of  the  raise,  the  miners 
would  tram  enough  rock  out  of  the  chute  so 
that  timbering  could  be  commenced  at  the 
top  of  the  raise.  A  gin-pole  was  erected  about 
8  ft.  from  the  last  set  of  timber  on  which 
was  hung  a  10-in.  sheave  wheel  for  the  rope 
used  in  hoisting  the  timber  from  the  level 
below  (Fig.  2).  After  the  timber  had  been 
put  in  it  was  also  used  for  hoisting  the  sharp 
drills  and  machines  to  start  drilling.  The 
drilling  machines  were  thorougbb-  overhauled 
after  each  round  of  holes  while  the  miners 
were  blasting  and  timbering,  and  no  delay  was 
occasioned   during  the  work. 

When  the  raise  had  been  carried  to  a  height 
of  about  200  ft.,  hitches  were  cut  in  the  rock 
and  a  set  of  bearing  pieces  put  in  about  4 
ft.  above  the  last  set  of  timber,  and  planked 
up  with  .^-in.  plank.  This  was  done  to  take 
the  weight  of  the  timber  for  the  next  200  ft. 
instead  of  letting  it  rest  upon  the  timbers  be- 
low. (See  Fig.  1.)  .'V  station  1.5  ft.  long 
was  cut  in  the  side  of  the  raise  about  every 
200  ft.  to  shelter  the  men  when  blasting  in- 
stead of  going  dowm  the  ladders  the  whole 
distance  to  the  level  below. 

In  this  manner  the  raise  was  carried  to  the 
height  of  570  ft.,  which  was  .51  ft.  from  the 
surface,  w-hen  a  smaller  raise  was  carried  up 
as  is  shown  in  Fig.  2,  a  test  hole  being  drilled 
in  advance  of  the  top  of  the  raise  to  ascer- 
tain the  depth  of  the  sand.  When  within  18 
ft.  from  the  surface  sand  was  reached  by  the 
test  hole,  and  the  raise  continued,  bv  care- 
fully working  through  the  sand  to  within  10 
ft.  of  the  surface.  .\  hole  was  then  drilled 
from  the  surface,  blasting  the  sand  through 
to  the  opening  below. 


The  work  of  enlarging  the  shaft  was  then 
begun.  The  surface  at  the  opening  made  by 
the  blast  was  leveled  oH  and  two  stringers,  2 
ft.  6  ins.  in  diameter  and  2o  ft.  long,  were 
placed  in  position  for  timbering  through  the 
sand.  The  dimensions  of  the  shaft  are  10 
ft.  2  ins.  X  12  ft.  2  ins.  within  timbers;  12x12- 
in.  fir  timber  was  used  and  the  plan  of  tim- 
bering is  shown  in  Fig.  3.  The  principal 
feature  of  this  work  was  the  method  used 
in  enlarging  the  opening  made  by  the  raise 
to  the  dimensions  required  by  the  permanent 
shaft.  The  type  of  hammer  drills  used  in 
raising  was  also  used  for  this  work.  The 
rock  was  drawn  off  through  the  chute  at  the 
621-ft.  level  as  in  raising  until  it  was  lowered 
about  1.5  ft.  The  timber  from  the  raise  w-as 
then  pulled  out  for  a  distance  of  15  ft.  and 
the  two  smaller  compartments  covered  over 
as  before.  The  holes  were  drilled  upwards 
as  in  raising,  but  at  an  angle  of  45°,  and  were 
started  10  ft.  below  the  permanent  shaft 
timber  and  so  located  as  to  strip  5  ft.  of  the 
shaft  at  one  blast,  thus  making  room  for  one 
set  of  the  shaft  timber. 

Ordinarily  this  work  is  done  by  drilling 
holes  downward,  but,  as  the  above  method 
proved  very  successful,  it  was  continued  for 
the  entire  shaft.  Mr.  Cory  thinks  that  the  use 
of  the  hammer  drill  is  a  great   improvement 


Fig.     2 — Elevations     Showing      Methods     of 
Approaching    Soft    Ground,    and    of   En- 
larging the  Shaft. 


over   the    recipracating   type   with    shaft   bars 
or  tripods. 

The  progress  was  as  follows : 

Depth  of  raise,  ft (21 

Niimbor  of  days   125 

•■Vverage  r.ite  per  day,  ft ,t 

Number  of  d.ay.q  enlarging  shaft Ill 

Average  per  da.v,  ft ; tiA\ 
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The  work  was  started  Sept.  5,  1911,  and  was 
completed  July  15,   1912. 


The    Extent    and    Volume    of    Earth 

Slides  at  Culebra  Cut,  Panama 

Canal,  and  the  Remedy 

Being  Employed. 

(ST,\FF    ARTICLE.) 

Nearly  17,000,000  cu.  yds.  of  earth  and  rock 
excavation  at  Panama  have  been  directly  due 
to  slides  developed  up  to  June  30,  1912,  in  the 
Culebra  Cut  section.  The  exact  figures  are 
16,671,000  cu.  yds.  of  slide  excavation  in  a  total 
excavation  of  94,544,885  cu.  yds.  for  this  sec- 
tion;  the  percentage  of  total  excavation  due 
to  slides  is  thus  17.63  per  cent.  In  the  slides 
developed  up  to  June  30,  1912,  moreover,  there 
remained  3,595,000  cu.  yds.  to  be  excavated. 
Other  slides  have  developed  since  June  30,  and 
although  these  appear  to  be  of  minor  volume, 
they  add  to  the  total  of  excavation  that  has 
been  put  upon  the  canal  engineers  at  Culebra 
because  of  earth  slips.  Since  the  cut  at  Cule- 
bra has  reached  a  stage  where  final  volumes 
due  to  slides  may  be  somewhat  closely  figured, 
it  will  be  of  interest  to  review  briefly  the  char- 
acter and  extent  of  these  slides. 

Slides  at  Culebra  began  almost  with  the  be- 
ginning of  e.xcavation,  but  while  the  cut  re- 
mained shallow  the  displacements  due  to  slips 
remained  comparatively  small  in  volume.  The 
first  large  slide  developed  in  July,  1905,  and 
from  this  date  on  the  occurrence  has  been  re- 
peated at  intervals  as  indicated  in  Table  I, 
which  gives  the  location,  area  and  volume  of 
all  slides  of  magnitude  up  to  June  30,  1912. 
The  volume  of  excavation  from  slides  at 
Culebra  compared  with  the  total  volume  is 
indicated  in  Table  II. 

The  Cucaracha  slide  was  the  first  of  impor- 
tance. It  developed  in  July,  1905,  and  on  June 
30,  1910,  was  listed  in  the  Report  of  the 
Isthmian  Canal  Commission  as  the  largest  of 
the  slides,  that  at  Culebra  on  the  west  bank  of 
the  canal  being  listed  as  second  in  size.  Dur- 
ing the  succeeding  twelve  months  the  slides 
at  Culebra  increased  in  size  to  exceed  that  at 
Cucaracha.    A  map  and  profiles  of  the  Cucara- 


cha slide  as  of  June  30,  1911,  is  shown  by  Fig. 
1.  This  is  one  of  several  types  of  slides  which 
are  found  at  Culebra  Cut.  It  is  a  sliding  of  a 
pervious  upper  layer  upon  an  impervious  un- 


Cascadas  slides  are  unusual  only  in  their  vol- 
umes. 

The  greatest  of  the  Panama  slides  are  those 
at  Culebra,  and  these  are  of  a  character  not 
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der  layer  made  slippery  by  water.  .Another 
slide  of  the  same  type  is  that  at  Las  Cascadas, 
shown  by  Fig.  2,  which  was  drawn  June  30, 
1911.  These  two  slides  illustrated  are,  it  will 
be  seen,  of  familiar  character;  similar  gravity- 
slides  have  been  frequently  experienced  in  rail- 
way  cuttings.     The    Cucaracha   and   the   Las 
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2 — Contour    Map    and    Sections   of   Las   Cascadas  Slide,  Culebra  Cut,  Panama  CanaL 


is     Id     17     16      IS     i4-lS 


Fig.    1 — Contour   Map    and    Sections   of  Cucaraclia    Slide,    Culebra    Cut,    Panama    Canal. 


commonly  familiar  because  they  are  not  so- 
much  slides  as  breaks,  due  to  depth  of  cut  and 
character  of  underlying  rock.  As  pointed  cut 
in  the  reports  of  the  Canal  Commission,  a 
fairly  firm  overlying  material  becomes  too 
heavy,  as  the  depth  of  cut  becomes  great,  for 
the  softer  material  and  causes  this  soft  ma- 
terial to  crush,  move  out  laterally  and  heave 
up  in  the  bottom  of  the  cut.  A  sketch  illus- 
trating this  action  is  given  by  Mr.  D.  F.  Mac- 
Donald,  Geologist.  Istlimian  Canal  Commis- 
sion, in  "Engineering  Record''  for  Aug.  31, 
1912,  and  we  reproduce  it  here  as  Fig.  3.  \ 
break  or  slide  of  this  kind  first  shows  in  the 
form  of  cracks  parallel  to  the  edge  of  the  cut; 
the  separate  slices  tilt  and  settle  and  the  sides 
of  the  slope  rise  and  the  cut  bottom  heaves  up. 
This  action  continues  until  equilibrium  of 
pressure  is  regained.  According  to  the  Canal 
Commissioners'  report  for  1911,  the  break  at 
the  rear  of  the  moving  mass  is  almost  vertical 
and  in  some  instances  the  vertical  settlement 
of  the  top  of  the  bank  is  30  to  40  ft.  A  com- 
bination of  true  slide  with  a  break  of  the 
character  illustrated  sometimes  occurs. 

The  two  causes  described  account  for  the 
bulk  in  volume  of  the  slides  which  have  caused 
trouble  at  Panama.  There  are,  however,  slides 
due  to  the  cutting  across  of  faults  leaving 
rock  masses  unsupported  and  to  weathering 
or  erosion. 

The  remedies  called  for  in  the  case  of  the 
two  main  causes  of  slides  naturally  differ  with 
the  cause.  In  the  case  of  true  slides  such  as 
that  at  Las  Cascadas  where  an  overburden  of 
clay  slips  down  an  incline  of  harder  material, 
the  only  remedy  has  been  to  do  what  draining 
was  possible  and  then  remove  the  material  at 
the  toe  as  fast  as  it  filled  the  cut  until  sliding 
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TABLE  1.— LOCATIONS, 


VOLUMES  AND  ACREAGE  OF  SLIDES  AT  CULEBRA  CUT,  PANA- 
MA CANAL. 

Date  of 
development. 


Location. 

East  side,  opposite  Bas  Obispo Sept..  1910 

East  side,  opposite  Haut  Obispo Sept.,  1908 

West  side,   opposite  Buenavista Nov.,  1908 

East   side,    opposite   Las   Cascadas Feb.,  190S 

East   side,   opposite   Las   Cascadas Sept.,  1909 

East  side,  opposite  Whitehouse Oct.,  1908 

West    side.    Wliitehouse    yard June,  1912 

East  side,  opposite  Whitehouse Oct.,  1909 

East  side.   Upper  La  Pita Dec,  1909 

East  side.  Lower  La  Pita May,  1910 

West  side,   Cunette Sept.,  1910 

West   side,    Empire May.  1910 

West   side,    Culebra Oct.,  190i 

East    side,    Culebra Jan.,  190i 

■Cucaracha    Tuly,  1905 

West  side.  Contractor's  Hill 1908 

East  side,  Cucaracha.  village Sept.,  1911 

East   side.    Paraiso Mar.,  190/ 

Small   slides    


Total 


Material 

Area  of 

xcavated  to 

Material 

slide  in 

June  30.  1912. 

remaining. 

acres. 

Cu.  yds. 

Cu.  yds. 

117,000 

70,000 

2.80 

18.000 

0.60 

162,000 

3.30 

503,000 

11.50 

102,000 

20.000 

1.40 

286,000 

4.60 

130,000 

1.00 

413,000 

180,000 

5.80 

20,000 

1.70 

30.000 

50,000 

0.30 

67,000 

10.000 

0.90 

210.000 

50,000 

2.20 

6.765.000 

1,300,000 

63.00 

4,290.000 

600,000 

50.70 

2  S;i(',»lio 

230.000 

47.10 

216.0110 

15.000 

2.00 

57.000 

160.000 

3.40 

385,000 

10,000 

O.70 

140,000 

770,000 

16.671,000 

3,595,000 

208.00 

TABLE      II.— MATERL\L     REMOVED      FROM 
SLIDES   IN   CULEBRA    CUT   IN    PROPOR- 
TION   TO    TOTAL    EXCAVATION. 

Per  cent 


Fiscal  years. 

1904-1909    

1910    

Total 

exca- 
vation. 
Cu.  yds. 
40,983,366 
17,865,808 
18,552.644 
17.143.067 

94,544,885 

Removed 
from 
slides. 
Cu.  yds. 
3,227.059 
2.649,563 
4,879,378 
5,915,000 

16,671,000 

of  total 

amount 

removed 

from 

sides. 

7.87 
14.83 

1911            

26.30 

1912    

34.50 

Total     

17.63 

maximum  demand  as  well  as  a  kilowatt  hour 
consumption.  It  will  be  noted  that  it  penalizes 
a  better  combined  power  and  load-factor  than 
61  per  cent.  A  pow-er-factor  of  100  per  cent 
and  a  constant  voltage  of  2.300  volts  is  as- 
sumed in  all  the  calculations  of  maximum  de- 
mand. In  a  contract  calling  for  a  maximum 
demand  of   100  kw.,  a  minimum  sum  of  $335 


300' 


ceased.  In  the  case  of  breaks  as  at  Culebra, 
the  logical  procedure  has  seemed  to  be  to  ter- 
race the  slopes  back,  thus  reducing  the  pressure 
of  the  overlying  material  on  the  soft  rock  near 
the  bottom.  The  results  obtained  by  this 
method  have  been  good  and  indicate  that  ulti- 
mately a  slope  will  be  reached  which  will  be 
safe. 


tons)  were  hoisted  in  33  minutes,  with  a 
kilowatt  hour  consumption  of  142.  On  the 
basis  of  $0.00769  per  kilowatt  hour,  the  cost 
of  hoisting  the  83  tons  was  $1,092,  or  $0.0131 
per  ton.  From  the  900-ft.  level  14  skips  (36.4 
tons)  were  hoisted  in  11  minutes,  with  a 
kilowatt  hour  consumption  of  50,  and  a  cost 
of  $0.38.54,  or  ,l;0.0105  per  ton.  From  the 
600-ft.  level  14  skips  (36.4  tons)  were  hoisted 
in  10  minutes,  with  a  kilowatt  hour  consump- 
tion of  40,  and  a  cost  of  $0.3076,  or  $0.00845 
per  ton. 

To  run  the  set  light  fur  1  hour  requires  48 
kw.-hrs.  at  a  cost  of  $0,368.  In  service  the 
set  runs  continuously  during  the  24  hours, 
with  the  exception  of  a  period  of  about  4 
hours  after  midnight.  After  the  power  is  cut 
off,  the  set  will  run  for  1.25  hours,  unless  it 
is  slowed  down  by  hoisting,  or  the  band-brake 
on  the  flywheel  is  applied.  The  hoist  was 
guaranteed  to  maintain  one-quarter  output  of 
the  mine  working  unbalanced  from  the  2,400- 
ft.  level  (its  ultimate  depth).  In  order  to 
test  this  feature,  a  load  of  1,773  lbs.  was 
added  to  compensate  for  the  extra  weight  of 
cable  to  2,400  ft.  This  weight  was  obtained 
by  placing  a  car  with  the  required  amount  of 
ore  in  it  on  a  cage  deck.  The  car  was  al- 
lowed to   remain  on  the  cage  during  the  en- 


Some  Costs  of  Operating  an  Electric 
Hoist  for  a  Mine  Shaft. 

A  hoisting  plant  in  operation  at  the  shaft 
of  the  Hecla  mine  had  reached  its  capacity 
hoisting  ore  from  the  300-ft.  and  the  600-ft. 
level.  When,  therefore,  the  900-ft.  level  was 
opened  it  was  necessary  to  install  a  new 
hoist  or  to  remodel  the  old  one.  Electricity 
from  a  new  plant  at  Spokane,  Wash.,  made 
power  available  at  $50  per  horsepower  year 
as  against  $109  per  horsepower  year  for 
steam.  It  was  decided  to  substitute  for  the 
engines  a  motor  drive  of  sufficient  capacity 
to  operate  from  the  900-ft.  level  and  ultimate- 
ly to  install  an  entirely  new  hoist.  The  de- 
scription of  this  plant  and  the  permanent  plant 
which  followed  it  four  years  later,  and  the 
results  of  power  consumption  and  cost  are 
given  by  -Mr.  E.  M.  Murphy  in  a  paper  pub- 
lished in  the  Transactions  of  the  American  In- 
stitute of  Mining  Engineers,  from  which  we 
take  the   following  data : 

The  motor-generator  set  of  the  permanent 
plant  is  self-contained,  having  a  cast  iron  sub- 
base,  four  bearings  and  shaft ;  the  driving  ele- 
ment consists  of  a  450-h.  p,  three-phase,  60- 
cycle  wound  secondary  motor  to  operate  be- 
tween 2,000  and  2,300  volts.  The  generator  is 
a  450-kw.,  525-volt  machine  with  commutation 
poles  to  permit  its  handling  full  load  current 
at  any  voltage  below  maximum.  A  flywheel 
is  mounted  on  the  shaft.  It  is  7  ft.  9  ins.  in 
diameter  and  weighs  29,000  lbs.  The  hoist 
motor  is  rated  at  375  h.  p.  at  500  volts,  60 
revolutions  per  minute,  and  weighs  51  tons. 
It  is  directly  connected  by  a  flange  coupling 
to  the  reel-shaft  which  carries  1,600  ft.  of 
%-in.  X  4%-in.  flat  rope.  The  skips  are  50 
cu.  ft.  capacity,  weigh  3,500  lbs.,  and  carry 
2.6  tons  of  ore.  The  double-decked  cages 
hang  beneath  the  ships  at  all  times  and  each 
cage   weighs   2,400   lbs. 

COST   OF   OPERATION. 

Before  entering  into  the  cost  of  operation 
of  the  hoist,  an  explanation  of  the  contract 
will  show  on  what  basis  a  settlement  is  made 
for  power  consumed  by  it.  The  contract  runs 
for  a  period  of  five  years  and  is  based  on  a 
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($3.35  per  kw.)  is  paid  each  month;  this 
sum  entitles  the  consumer  to  43,5.50  kw.-hr. 
(130  for  each  dollar).  At  the  same  time, 
the  maximum  of  100  kw.  must  not  be  ex- 
ceeded at  any  time  during  the  month.  In 
case  more  than  100  kw.  is  the  maximum,  the 
minimum  bill  is  increased  by  $3.35  for  each 
kilowatt  in  excess.  For  each  dollar  of  this 
increase,  the  consumer  is  entitled  to  use  130 
kw.-hrs.  If  the  kilowatt  hour  used  exceed 
43,550,  the  excess  is  paid  for  at  the  rate  of 
$0.0112  per  kilowatt  hour.  On  the  basis  of 
43,550  kw.-hrs.  per  month  at  $335  each  kilo- 
watt hour,  costs  $0.00769.  This  amounts  to 
$50  per  horsepower  per  year.  The  peak  on 
the  hoist  never  lasts  5  minutes,  so  the  power 
never  costs  more  than  $50  per  horsepower. 

As  the  Hecla  mine  has  but  one  hoist,  the 
handling  of  all  timbers,  waste,  etc.,  as  well 
as  the  shifts,  must  be  performed  by  it,  in 
addition  to  the  ore-hoistinc.  To  give  an  idea 
of  the  work  the  hoist  does,  the  following  ta- 
ble was  compiled  for  the  period  of  time  from 
Aug.  1.  1911,  to  Jan.  1,  1912: 
ORE   HOISTED. 


600-tt.  level. 

900-ft.  level. 

1.200-ft.  level. 

Skips    ....   2,241.0 

9.968.0 

9,961.0 

Tons     5,840.0 

25.824.0 

26.028.0 

Monthly  average — 

Skips    448.2 

1,993.6 

1,992.2 

Tons     ....   1,168.0 

5,164.8 

5.202.6 

CARS  OF  WASTE   HANDLED. 

1,200  to  600. 

Top  to  600 

Top  to  300. 

Cars    3.94d.O 

7,416.0 

826.0 

Average    .       789.2 

1.483.2 

165.2 
Timbers, 
laggring 

Stulls. 

Wedges. 

and  chute. 

321,677  ft.  B.M. 

79  cars       475.140  ft.  B.  M. 

Av.  64.335.4 

15. S 

95.028.0 

Power    Consumed: 

234,760    k 

v.-hr..    average 

equals    46.952    kw.-h 

'.,    equals    $361    per    month. 

Total    cost    for   power   for   each 

ton    of    output 

equals  $0.0313. 

In  order  to  determine  the  cost  per  ton  for 
power  used  during  actual  hoisting,  a  series 
of  tests  was  taken,  with  the  following  re- 
sults:    Froin   the   1,200-ft.   level  32  skips    (83 


tire  time  of  hoisting.  Unbalanced  hoisting 
was  maintained  at  the  rate  of  11  trips  an  hour 
from  900  ft.  for  3  hours.  All  temperatures 
at  the  end  of  this  time  were  well  within  the 
guarantees.  In  May,  1911,  one  of  the  clutch- 
arms  broke,  and  the  hoist  operated  unbalanced 
with  entire  satisfaction  for  a  period  of  20 
hours,  part  of  the  hoisting  being  from  the 
1,200-ft.  level. 

The  upkeep  of  the  equipment  for  the  three 
years  and  eight  months  it  has  been  in  service 
has  been  extremely  low.  The  hoist-motor  has 
needed  no  repairs,  while  the  exciter  has  had 
but  one  new  set  of  brushes.  The  generator 
requires  about  one  new  set  of  brushes  a  year. 
The  motor  has  been  the  only  source  of  ex- 
pense, and  like  trouble  could  occur  to  any 
motor.  Three  times  it  has  suffered  a  ground- 
ed coil  during  a  lightning  storm.  The  wind- 
ing is  a  three-bank  concentric  winding,  and 
replacement  of  coils  is  a  tedious  affair.  A 
new  set  of  collector-rings  was  also  put  on 
this  machine  last  December. 

One  noticeable  feature  of  this  installation 
is  its  noiseless  operation  and  the  facility  of 
its  control.  The  motor  can  be  reversed  in  an 
incredibly  short  space  of  time,  and  during 
loading  and  dumping  the  brakes  are  seldom 
applied.  The  wear  of  the  brake-blocks  is  in- 
appreciable, and  the  original  set  will  no  doubt 
last  the  life  of  the  mine.  The  effect  of  the 
smoothness  of  operation  is  particularly  no- 
ticeable on  a  cable,  a  service  of  from  10  to  14 
months  being  obtained  from  each  serving, 
while  the  strands  will  last  for  j'cars.  The 
control  is  so  accurate  that  no  chairs  are 
needed  in  the  shaft  to  run  on  and  ofT  the 
waste-cars.  Should  the  brake  be  removed 
when  the  skip  is  empty,  the  speed  with  which 
it  will  descend  unbalanceil  is  remarkably  low. 
No  matter  how  slow  the  speed  is,  the  pump- 
back  action  is  taking  place,  and  during  the 
trips  that  waste  and  timber  are  being  lowered 
into  the  mine,  power  is  actually  restored  to 
the  line. 
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The  hoist  requires  but  one  man  per  shift 
to  operate  it.  Another  advantage  of  the  hoist 
is  its  ability  to  operate  for  a  short  time,  even 
though  the  power  be  accidentally  interrupted. 
The  running-lights  in  the  hoist-room  are  all 
lighted  from  the  exciter,  which  enables  the 
operator  to  see  as  long  as  hoisting  can  be 
continued.  Without  ore,  as  in  handling  men, 
the  hoist  is  capable  of  making  several  trips 
after  the  power  is  shut  off.  This  installatiDn 
has  the  disadvantage  of  consuming  power, 
even  though  the  hoist  motor  is  not  in  actual 
operation.  This  is  more  apparent  than  it 
would  be  if  the  hoist  were  operating  from 
greater  depths,  or  handling  greater  tonnage. 
The  effect  greater  depth  has  on  the  efficiency 
is  shown  from  the  tests.  From  the  dOO-ft. 
level,  the  cost  per  1,000  ft.-tons  is  $0,014,  from 
900  ft.  it  is  $0.0116,  and  from  1,200  ft.  it  is 
$0,010!).     The    effect    greater    tonnage    would 


picking  up  the  hard  fragments.  In  a  paper 
before  the  American  Institute  of  Mining  En- 
gineers, Mr.  H.  J.  Maguire  describes  a  form 
of  elevator  buckets  having  replaceable  lips 
which  are  renewed  when  w-orn  out  without 
discarding  the  whole  bucket.  Mr.  Maguire 
says : 

The  wear  of  the  bucket  is  confined  to  the 
lip  and  the  corners  which  have  to  pick  up 
the  material.  When  the  lip  on  a  corner  of 
a  7xl2-in.  malleable  cast-iron,  bucket  is  worn 
down  about  3  ins.  the  bucket  is  of  no  further 
value  as  a  carrier  and  has  to  be  replaced.  The 
worn  bucket,  containing  about  three-quarters 
by  weight  of  the  metal  of  the  original  bucket, 
has  a  scrap  value  of  about  10  per  cent  of 
that  of  a  new  bucket.  To  the  cost  of  the 
bucket,  however,  should  be  added  the  time- 
cost  of  replacing  the  old  bucket  by  a  new  one. 
This  time-cost   is  considerable  when   the  loss 


toughness,  hardness,  and  tensile  strength. 
The  base  of  the  bucket  may  be  a  cheap  cast- 
ing, possibly  ordinary  cast-iron.  This  com- 
bination of  lip  and  base  will  not  increase  the 
cost  of  the  improved  bucket  much,  if  any, 
above  that  of  the  ordinary  bucket  now  in 
use,  but  will  increase  the  life  of  the  bucket, 
doing  the  same  amount  of  work,  about  400 
per  cent,  with  a  corresponding  decrease  in 
time   lost   in  changing  buckets. 

This  improved  bucket  is  illustrated  by  Fig. 
1,  which  shows  a  projection  of  the  bucket 
with  the  attachment  in  place.  Two  bolts,  one 
on  each  side  of  the  elevator-belt,  pass  through 
the  base  and  attachment  and  hold  both  fast 
to  the  belt.  These  end-bolts  are  0.25  in. 
longer  than  the  others.  Figure  2  shows  the 
l)ucket  with  part  of  the  lip  removed,  illustrat- 
ing the  manner  in  which  it  is  fitted  to  the 
base  and  the  opening  at  A,  which  receives 
the   kig  ./.     There   is   another  opening  at   B, 


Fig.  1 — Isometric  Projection  of  Bucket 
with  Lip  Attachment,  Showing  the  Lip 
Bolted   to    Bucket. 


Fig.   2 — Bucket   with    Part   of   Lip    Removed,      Showing      the      Shoulder      on      Which      It 

Rests. 

The  opening  at  A  receives  the  Lug  A.  Fig.   1.  Another  Lug  at  B,   Figs.    1   .ind   1.   is  not  shown 

in  the  drawings. 


have  on  the  cost  per  ton  of  output  is  .shown 
by  the  following :  Assuming  that  the  mine 
double  its  output,  the  kilowatt  hour  consump- 
tion per  month  would  be  increased  by  17,231, 
at  a  cost  of  $132..'J0.  The  total  cost  for  power 
for  each  ton  of  output  would  be  lowered  from 
$0,0313  to  $0.0213. 


A      Replaceable      Lip      for      Elevator 

Buckets. 

Elevator  buckets  in  most  crusher  plants 
have  usually  to  pick  up  the  material  as  well 
as  to  elevate  it,  and  the  life  of  buckets  in 
.such   cases    is    determined   by    the   wear    from 


per  hour,  to  cease  operating  the  mill,  is  about 
$21^0. 

It  is  out  of  the  question  to  put  lips  on  a 
bucket  unless  the  latter  was  originally  fitted 
with  this  device.  For  if  it  is  attempted  to  fit 
lips  upon  buckets  not  originally  provided 
with  them,  it  will  be  necessary  to  drill  holes 
for  rivets  and  then  spend  considerable  time 
lilting  the  lips  to  the  irregular  contours  of 
the  worn  buckets.  The  improvement  sug- 
gested is  an  adjustable  attachment  which  can 
easily  be  fastened  to,  or  remnved  from,  the 
base  of  a  bucket  without  the  use  of  rivets. 
This  attachment,  to  be  made  of  a  high-grade 
stool     ilrnp-fnriiiri)     mv    ori-ilino;.    will    rnmhino 


which  is  Udt  shown.  Probably  a  more  desir- 
able arrangement  than  this  would  be  to  place 
the  attachment  inside  the  base,  in  which  case 
the  outside  of  the  lip  and  the  inside  of  the 
base   would   be   rabbeted. 

The  following  data  were  furnished  by  Mr. 
Stanley  .\.  Easton,  Gen'l  Mngr.  of  the  Bun- 
ker llill  &  Sullivan  Mine.  At  this  place 
7.T.5xl7-in.  buckets  are  used  which  give  ap- 
proximately 80  days'  continuous  service,  han- 
dling 350  tons  per  day.  Placing  a  manganese- 
steel  lip  on  one  bucket  in  a  set  of  72.  added 
3."i  days'  service  to  the  ?0  days  for  the  whole 
set.  This  set  then  gave  a  total  service  of  115 
davs 


English      Suggestions     for      Standard 

Specifications     for     Bituminous 

Bound  Road  Surfacing. 

The  following  clauses  and  suggestions  were 
submitted  as  a  basis  of  discussion  in  a  paper 
presented  by  Mr.  John  S.  Brodie,  M.  Inst.. 
C.  E.,  Borough  Surveyor,  Blackpool,  Eng- 
land, at  the  last  annual  meeting  of  the 
British  Institution  of  Municipal  and  County 
Engineers.  In  his  paper  Mr.  Bodie  states 
that  however  desiralile  it  may  be  to  stand- 
ardize road  specifications,  regard  must  always 
be  had  to  local  and  other  conditions  requiring 
special  consideration  and  treatment.  No  hard- 
and-fast  lines  can  lie  laid  down  applicable  to 
roads  in  every  part  of  the  country,  or  indeed 
to  every  part  of  the  same  district.  Thus, 
roads  running  east  and  west  will  require 
somewhat  different  treatment  to  those  run- 
ning north  and  south,  as  well  as  roads  closely 
hemmed  in  by  trees  to  those  in  open  country. 
The  nature  of  the  subsoil,  the  gradients,  the 
rainfall,  the  direction  of  the  prevailing  winds, 
and,  above  all,  the  suitability  or  otherwise 
of  the  local  materials  of  construction  and 
maintenance,  will  all  require  most  careful 
consideration  if  the  best  results  are  to  be 
attained. 

The  suggested  clauses  to  be  included  in  a 
specification  for  a  bituminous-bound  road 
surfacing  were  as  follows: 


(1)  General. — The  carriageway  is  . .  lin.  yds. 
in  length,  . .  lin.  ft.  in  width,  and  has  an  area 
of  ..  s(i.  yds.;  it  is  bounded  on  botli  sides  by 
stone  kerbing  (or  wayside  ditches  or  channels) ; 
its  general  direction  east  and  west  (or  north  and 
south,   or  any  nearer  definition);   the  gradients 

are   from    1    In to   1    In ;    the    traffic 

intensity  is.  say.  50;  it  is  closely  shaded  by 
trees  on  one  (or  both)  sides  tor  is  open);  the 
subsoil   Is    . . . . ;   the   prevailing  direction   of   the 

wind    is    ;    the    stone    available    within    . . 

miles  is  ;  tar  can  be  obtained  at  a  dis- 
tance of ;  and  the  nearest  railroad  goods 

depot  is  at  a  distance  of  

(2)  Period  for  Construction. — The  work  of 
construction  will  be  carried  out  during  a  period 

of    weeks    from.    say.    January    to.    say. 

April,  and  the  trafHc  will  be  partially  (or  wholly) 
suspended  while  the  work  is  in  progress. 

(3)  Sub-Foundation. — The  contractor  must  ex- 
cavate or  fill  in  the  site  of  the  road,  so  as  to 
form  the  under-bed  to  the  proper  levels  and 
contour  of  the  foundations,  and  shall  thorough- 
ly water  and  roll  with  a  10-ton  steam  roller 
before  laying  the  hand-packed  rubble  herein- 
after specified. 

One  or  more  longitudinal  subsoil  drains  must 
be  laid,  if  required,  where  the  subsoil  is  of  an 
Impervious  nature,  such  as  clay,  peat,  or  other 
water-carrying  material.  Such  drains  shall  con- 
sist of  butt-ended  drain  tiles  3  in.  in  diameter, 
laid   in   trenches  2   ft.    G   in.   in  depth,   and   must 


be  connected  to  the  road  gulleys  or  channels. 
After  the  tiles  are  laid  the  trenches  shall  be 
filled  up  with  sand,  gravel  or  other  open  or 
porous   material. 

t4)  Foundation. — The  foundation  shall  consist 
of  hand-packed  rubble  stone,  preferably  of 
sandstone,  carefully  selected.  The  stone  must 
not  be  less  than  7  in.  in  depth,  from  5  in.  to 
9  in.  in  length,  and  from  3  in.  to  6  in.  in  width, 
laid  on  edge,  the  stones  being  laid  lengthwise 
across  the  roadway,  to  the  finished  profile.  The 
interstices  of  the  pitching  must  be  thoroughly 
"blinded"  up  with  any  of  the  following  material: 
viz..  broken  concrete,  broken  sandstone  or  spe- 
cially hand-picked  clinker.  Tlie  wholo  must 
then  be  thoroughly  watered  and  rolled  with  a. 
10-ton  steam  roller:  after%vard  the  larger  pieces 
of  packing  must  be  picked  out.  rebroken.  re- 
spread  and  watered,  and  rolled  again  to  the 
proper  profile.  This  process  must  be  repeated 
until  the  surface  presents  the  appearance  of  a 
well-rolled  macadam  road.  The  depth  of  the 
foundation  when  the  rolling  is  completed  must 
be  not  less  than  7  in.  No  tar-macadam  must 
be  laid  until  the  foundation  has  been  inspected 
and  approved  b>'  tlie  surveyor  or  his  assistant 
or  inspector. 

(5)  Stone  for  Tar-Macadam. — The  tar-asphalt- 
macadam  shall  be  made  with  white  or  gray- 
colored  limestone,  or  other  stone,  from  a  quarry 
to  be  approved  by  the  surveyor.  The  stone 
shall  be  broken  and  gauged  to  three  sizes;  viz.. 
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not  less  than  liO  per  cent  to  2V2  in.,  not  more 
than  30  per  cent  from  2i/4  in.  to  1V4  in.,  and  10 
per  cent  to  %  in.  to  'A  in.,  all  below  "i  in. 
being  discarded. 

(6)  Quality  of  Tar,  Pitch  and  Tar  Oil.— The 
tar,  pltcii  and  tar  oil  proposed  to  be  used  shall 
b«  in  strict  conformity  with  the  Road  Board 
specifications.*  Ncs.  5  and  6,  for  tar  No.  2, 
pitch  and  tar  oil.  copy  of  which  is  attached 
hereto,  and  samples  shall  be  taken  by  the  sur- 
veyor before  the  work  is  commenced  and  sub- 
mitted by  him  to  a  qu-'ilified  analytical  cliemist 
for  testing  in  accordance  with  the  specifications 
above  referred  to. 

(7)  Drying  and  Mixing. — The  whole  of  the 
broken  stone  must  be  thoroughly  dried,  all  dust 
removed,  and  heated  to  about  220°  F.  before  be- 
ing covered  with  the  tar,  and  the  mixing  must 
be  done  under  cover.  There  shall  be  used  from 
9  to  12  gallons  of  tar  to  1  ton  of  brokeii  stone, 
the  tar  to  be  applied  to  the  broken  stone  at  a 
temperature  of  from  200^  to  2S0"  F.,  as  taken  in 
the  tar  boiler.  Mixing  must  be  carried  out  by 
a,n  approved  mechanical  power  asphalt-mixer, 
while  the  stone  is  dry  and  heated,  and  shall  be 
treated  until  the  entire  surface  of  every  stone 
is  covered  with  tar. 

(8)  Laying. — The  respective  sizes  of  broken 
stone,  immediately  after  mixing  with  tlie  tar. 
shall  be  spread,  leveled,  and  rolled  witli  a  10- 
ton  steam  roller,  in  separate  layers,  tlie  2i^-in. 
stone  as  a  bottom  layer,  and  the  intermediate 
layer  of  1^  in.  in  thicliness.  with  a  top  dress- 
ing of  %-in.  chippings,  the  total  thickness  being, 
on  all  parts  of  the  surface  of  the  road,  not  leps 
tlian  4H  in.  thick  after  the  rolling  is  completed 
and  the  surface  brouglit  up  to  the  renuired  con- 
tour. 

(9)  Tarring  and  Gritting. — Within  two  months 
of  the  carriageway  being  complete  as  above 
and  used  by  the  traffic,  the  surface  suall  be 
carefully  cleansed,  and  afterward  sprayed  with 
boiling  tar  as  specified,  and  gritted  with  granite 
chippings  from  an  approved  cjuarry  gauged  be- 
tween Vi-in.  and  1/16-in.  square  meshed  screens, 
to  tne  extent  of  1  ton  of  chippings  to  300  to  350 
sf|.  yds.  of  surface  of  road. 


Notes  on  Road  and  Street  Work. 

Cost  of  Bituminous  Macadam  at  Wauke- 
sha, Wis. — The  cost  of  bituminous  macadam 
.It  Waukesha.  Wis.,  during  the  last  four  years 
has  varied  from  74%  cts.  to  84  cts.  per  sq. 
yd.  Some  of  the  details  of  these  pavements, 
according  to  information  furnished  by  Mr. 
M.  R.  Butler,  City  Engineer,  are  shown  in 
the   following  table : 

Years—                   1909.  1910.  1911.  1912. 

Base,    ins S*  !?*  ,S*  G* 

Top,     ins 2*  2*  2t  2t 

Binder    Tarvia  Tarvia  Sarco  Pioneer 

X  X  and  Sarco 
Method- 
pourings    ....         1  1  1  2 
.\mount,     gals..         I'/i  IV-  1%  2 
Cost,    cts 76  7434  77  S4 

•Limestone.     fOranite. 

Cost  per  mile  of  State  Aid  Roads  complet- 
ed in  New  Jersey  in  1911. — During  1911  86.9 
miles  of  improved  higliways  were  built  in 
New  Jersey  under  the  state  aid  law.  Table  I 
shows  the  cost  per  mile  and  details  of  con- 
struction of  some  of  these  roads.  All  designs 
for  the  construction  of  state  aid  roads  in 
New  Jersey  are  prepared  by  the  County  En- 
gineers and  are  subject  to  the  approval  of 
the  State  Commissioner  of  Public  Roads. 
The  county  in  which  the  road  is  to  be  im- 
proved bears  all  of  the  engineering  cost.  The 
inspection  is  done  by  supervisors  who  were 
paid  at  the  rate  of  $.'3  per  day.  The  figures 
,a;iven  in  Table  I  include  all  items  entering 
into  the  cost  of  the  road,  such  as  excavation, 
inspection  and  engineering.  The  excavation, 
as  will  be  noted  from  the  last  column  of  the 
table,  added  considerable  to  the  cost  of  the 
roads. 

Breaking  up  Macadam  Road  Crust  with 
a  Scarifier. — The  commissioners  of  Multno- 
mah County,  Oregon,  have  recently  been  con- 
ducting some  tests  in  breaking  up  the  surface 
of  macadain  roads  by  means  of  a  scarifier. 
The  tests  were  made  under  the  direction  of 
Mr.   A.   H.   White,   County   Superintendent  of 

*See  BuKineering  &  Contracting,  June  7.  1911- 


TABLE  L— COST  PER  MILE  OF  STATE  AID  ROADS  CONSTRUCTED  IN  NEW  JERSEY  IX  1911. 


Ph2 


.aci, 


fc 


Southampton    14-16 

Mechanicsville     .  ; . . .     14 

Haddon    22 

Cedar  Grove 16 

Swedesboro     30 

Swedesboro     16 

Mercer     16 

Mercer     14 

Amercer     14 

Upper    Freehold IS 

Middletovvn    IS 

Howell     14 

Howell     14 

Eatontown     16-lS 

Berkeley    24 

Paterson     17-25 

Paterson     25 

Elmer     18-42 

North    Plainfleld 14 

Bedminster    14 

VVestfield    16 

Oxford     14 


ac 

O 
6-10 


5»A 
6 
6 
6 

S 

s 

8 
S 
S 
9' 


9!^ 
10 

s 


2.9 

.855 
4.13 
2.34 

.153 
3.43 
1.104 
3.408 

.796 
1.946 
1.55 
2.52 

.98 
2.615 
5.379 
2.563 

.223 
1.779 
3.172 
1.9S3 
1.584 
3.678 


W 
Macadam     . . . . 

Amiesite    

Asp.    concrete. 

Telford     

Filbertine 

Filbertine  . .  . 
Asp.  mac'  .  . . 
Asp.  mac'  .  .  . 
Asp.   mac-    .  .  . 

Gravel     

Gravel    

Gravel     

Gravel    

Gravel    

Gravel     

Asp.  cone*  . . , 
Asp.  cone'  . . . 

Gravel     

Telford     

M.^cadam"  . . . 
.Asp.  cone.  ... 
Macadam"     . . . 


o 

i  S,641 

14,832 

17,275 

9,058 

28,900 

13,300 

9,2S5 

9,500 

10.985 

7,600 

9,135 

3,012 

4,500 

S,500 

7.870 

18,131 

19,300 

4,522 

12,691 

10,339 

17,000 

S,.552 


JJC  01 

C  0;  o 

CO  o  CJ 


1.7 
1.6 
1.6 
4.4 
1.4 

.73 
2.9 


2  '' 

6.'2 

4.8 

2  7 

l'.5 

1.5 

2.7 

4 

1.6 

1.6 

1.2 


□£  0)  O 

Coo 


4.4 
2.9 
2.8 


i" 


2.S 
1 


2.S 
2.8 
3.7 
2.1 


3.9 

3.1 
3.6 

i'.i 


9,357 
3,349 

17,529 

18,852 

62  J 

10,083 

2,200 

8,150 

3,770 

12,601 

6,588 

21,675 

4,916 

12,000 

40,360 

18,789 

597 

3,694 

28,373 

11.046 

16,460 

21,000 


'Macadam  treated  witli  heavy  asphaltum  oil  by  penetration  method.  ^Macadam  treated  with 
heavy  asphaltum  oil  applied  hot;  coating  of  sand  applied  later.  =9  in.  at  center  3  in  at  sides 
'Macadam  with  G.  F.  B.  compound  asphaltum  binder.  "9  in.  center,  6  in.  sides  "Treated  witli 
coat  of  light  asphaltum  oil. 


Ui'arries,  to  whom  vvc  are  indebted  for  the 
matter  in  this  note.  The  macadam  roads  on 
which  the  tests  were  made  were  built  of 
solidly  rolled  boulders  and  crushed  rock.  The 
scarifier  was  of  the  Austin  type,  made  bv 
the  Austin  Manufacturing  Co.  It  weighs 
approximately  three  tons  and  has  four  teeth 
which  can  be  so  set  that  the  road  bed  can  be 
torn  up  to  the  depth  desired.  The  teeth  cut 
a  swath  2li  ins.  wide.  In  the  tests  the  scari- 
fier was  pulled  by  a  12-ton  standard  roller.  It 
was  found  that  machine  when  being  pulled 
down  grade  would  tear  up  %  mile  of  l8-ft. 
road  bed  in  six  hours.  On  the  down  grade 
work  the  roller  pulled  the  scarifier  down  hill 
and  then  returned  to  the  top  of  the  grade, 
the  scarifier  riot  being  used  on  the  up-hill 
pull.  On  a  level  stretch  of  road  the  scarifier 
tore  up  V2  mile  of  18-ft.  road  bed  in  six 
hours.  In  using  the  scarifier  on  a  road  where 
the  surface  is  badly  worn  and  uneven  and  the 
center  is  lower  than  the  edges,  the  teeth  are 
set  so  as  to  tear  off  the  upper  surface  of  a 
road  at  any  depth  desired  without  disturbing 
the  base.  This  leaves  the  rock  which  is 
torn  out,  free  from  dirt,  and  it  is  used  again 
in  crowning  the  road.  Mr.  White  states  that 
they  realize  a  saving  of  about  %  by  the  use 
of  the  old  rock  as  torn  out  clean  by  the 
scarifier.  In  the  tests  two  men  were  em- 
ployed, one  to  run  the  roller  and  the  other 
to   guide   the   scarifier. 

Resurfacing  With  Bituminous  Bound 
Macadam. — An  mteresting  method  em- 
ployed in  resurfacing  a  roadway  in  a  borough 
in  the  south  of  England  is  described  by  Mr. 
C.  T.  Chadwick  in  a  recent  issue  of  the  Sur- 
veyor. An  area  of  about  -5,000  sq.  yds.  was  re- 
surfaced in  the  main  roads  of  the  borough. 
( )f  this  total  4,000  sq.  yds.  were  on  the  main 
street  to  the  station,  with  a  minimum  width 
of  IT  ft.  Nearly  all  the  traffic  from  the  goods 
and  passenger  stations  passes  over  this  road, 
including  traction  engines,  motor  and  steam 
lorries,  and  so  forth.  There  are  at  times  as 
many  as  1,000  horses  and  petrol-driven  ve- 
hicles per  hour  over  one  portion  of  the  road. 
The  road  to  be  recoated  is  first  scarified  to  a 
depth  of  -5  ins.  or  6  ins.  below  the  finished 
contour  of  the  road.  In  no  case  must  any 
part  of  the  old  surface  be  left  unscarified. 
The  surface  is  then  shaped  to  the  required 
contour  (to  allow  for  a  8-in.  finished  coat  of 
stone),  all  the  larger  stone  being  raked  to- 
wards the  center  of  the  road  to  fill  up  where 
necessary.  Having  shaped  the  surface,  it  is 
watered  with  the  water  cart  to  the  extent  of 
1  gal.  to  1  sq.  yd.  of  surface.  Having  ob- 
tained a  rough  surface,  but  on  a  solid  founda- 
tion, the  surface  is  to  be  coated  with  about 
r>  in.  to  G  in.  (unrolled)  of  2-in.  granite.  The 
stone  is  then  watered  sufficiently  to  wash  all 
dirt    and    dust   off   the   stone,   and    rolled    im- 


mediately. It  is  well  consolidated,  so  that  it 
is  impossible  to  find  a  crease  after  the  roller 
has  passed  over  it.  The  stone  must  be  wa- 
tered again  when  rolled,  so  that  the  top 
stone  is  left  quite  clean.  The  stone  should  be 
left  to  dry  and  become  warm  by  the  heat  of 
the  sun  before  the  binder  is  applied.  Should 
the  weather  not  be  favorable  for  drying  the 
stone,  one  of  the  road-drying  machines  now 
on  the  market  should  be  used  for  this  pur- 
pose. The  stone  when  thoroughly  dry  is  then 
grouted  with  Tarvia  "A"  (grout  grade),  by 
means  of  a  tar-spraying  machine  to  the  ex- 
tent of  about  1  gal.  to  2Vz  sq.  yds.  The  sur- 
face IS  then  evenly  covered  with  %-iH.  granite 
chippings  (cubical  as  possible).  Having 
rolled  it  all  over  once,  the  surface  is  brushed 
lightly  over,  filling  up  the  interstices  as  much 
as  possible.  It  is  rolled  over  once  more,  and 
all  loose  chippings  swept  off  into  the  channel. 
The  surface  is  then  sprayed  over  again  with 
Tarvia  "A"  and  "B,"  in  equal  proportions,  to 
the  extent  of  1  gal.  to  4  sq.  yds.  This  is  then 
covered  with  %-in.  cubical  granite  chippings. 
The  chippings  are  then  swept  evenlv  over  the 
surface,  and  the  whole  rolled  again  about 
three  times  over.  It  is  well  to  run  the 
roller  over  the  finished  work  once  or  twice 
the  next  day  in  the  early  morning.  If  the 
road  is  recoated  early  in  the  year  it  is  ad- 
visable in  the  summer  to  tar  paint  the  sur- 
face to  the  extent  of  1  gal.  to  7  sq.  yds.,  in 
order  to  render  it  absolutely  waterproof.  In- 
stead of  using  the  %-in.  chippings  after  the 
second  grouting,  Mr.  Chadwick  has  found  that 
fine  asphalt  spread  thinly  over  the  surface, 
well  brushed  into  the  interstices,  rolled,  and 
then  sprinkled  with  %-in.  chippings,  will 
render  the  surface  of  the  road  absolutely 
waterproof.  By  doing  this,  it  saves  the  paint- 
ing of  the  surface  of  the  road  later  in  the 
year,  which  is  necessary  when  using  chippings 
after  the  second  grouting.  The  advantages 
of  this  method  of  recoating  the  road  over 
the  water-bound  method  are  claimed  by  Mr. 
Chadwick  to  be  as  follows:  (1)  Practically 
noiseless;  (2)  dustlcss,  consequently  a  great 
saving  in  watering  and  scavenging;  (3)  wa- 
terproof. In  addition,  this  road  possesses  the 
following  advantages  over  the  asphalt  ma- 
cadam or  tar-macadam  roads:  (1)  Good 
foothold  for  horses  in  any  weather;  (2)  does 
not  present  as  slippery  a  surface  in  winter ; 
(•!)  the  macadam  being  granite,  the  road  will 
wear  better  than  asphalt-macadam  roads,  in 
which  the  aggregate  is  either  limestone  or 
slag,  as  one  can  rely  more  upon  the  evenness 
of  quality  of  granite  as  compared  with  either 
of  those  materials.  Another  advantage  of 
this  method  is  that  as  good  a  wearing  and 
waterproof  surface  is  obtained  as  by  the 
"Cladwell"  method,  without  the  use  of  the 
tarviated   shippings  as  a   matrix    for  the  bed 
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of  macadam,  and  therefore  with  a  corre- 
sponding saving  in  this  respect.  The  cost 
of  the  road  recoated  worked  out  at  approxi- 
mately 12d.  per  sq.  yd.  extra  above  the  cost 
of   water-bound   macadam. 


TABL1-:    I.— RESULTS    OF   PENETRATIONS  IN  CUPS  OF  DIFFERENT  DIAMETERS. 


Effect  of  Diameter  of  Bitumen  Holder 
on  the  Penetration  Tests. 

(Staff    .Article.) 

At  the  time  the  present  standards  for  the 
penetration  test  were  proposed,  the  test  was 
applied  almost  entirely  to  paving  cements, 
and  the  sample  was  usually  contained  in  a 
tin  box  at  least  2%  ins.  in  diameter.  A  box 
of  this  diameter  having  a  depth  of  .8  ins. 
would  conveniently  hold  -jH  grams  of  asphaltic 
paving  cement  and  give  ample  depth  for  a 
penetration  test  on  such  material.  The  rapid 
increase  in  the  use  of  bituminous  binders  in 
road  work,  however,  has  caused  a  demand  for 
a  great  variety  of  these  materials,  many  of 
which  are  too  soft  to  be  tested  in  a  shallow 
standard  tin.  The  general  adoption,  also,  of 
a  20-gram  sample  for  the  volatilization  lest, 
has  made  it  necessary  to  use  some  narrower 
form  of  container.  The  .\merican  Society 
for  Testing  Material  recommends  that  when 
testing  material  softer  than  100  (hundredths 
of  a  centimeter)  penetration  a  containing 
receptacle  not  less  than  iy2  ins.  in  diameter 
shall  be  used.  The  .American  Society  of 
Civil  Engineers  advises  that  in  obtaining  the 
penetration  of  the  residue  from  evaporation 
tests  a  flat-bottomed  disc  "4  in.  in  diameter 
and  IVi  in.  high  should  be  used.  Tubes  as 
small  as  V2  in.  in  diameter  have  been  used 
for  these  tests  in  some  laboratories,  and  in 
one  case  wooden  tubes  less  than  V4  in.  in 
diameter  were  employed.  From  the  above  it 
will  be  seen  that  there  has  been  a  considerable 
variation  in  the  sizes  of  the  containers  used 
in  the  tests.  A  systematic  investigation  of 
the  subject  has  been  made  bv  Mr.  (Tharles  S. 
Reeve  of  the  U.  S.  Oflfice  of  Public  Roads, 
and  the  results  are  given  by  him  in  a  paper 
presented  at  the  (ith  Congress  of  the  Inter- 
national   Association    for   Testing   Materials. 

Containers  were  made  by  cutting  sections 
about  2.5  millimeters  in  length  from  standard 
thin  walled  brass  tubing  of  37,  31,  24,  21,  18 
and  15.5  millimeters  inside  diameter.  By 
placing  these  sections  upright  in  circular  tin 
box  lids,  a  number  of  cups  for  holding  the 
bitumen  were  obtained.  For  the  45-millimeter 
size  a  50-c.  c.  glass  beaker  was  used.  At 
least  three  and  in  some  cases  five  containers 
of  each  size  were  filled  at  the  same  time  with 
the  material  to  be  tested  and  immersed  in 
water  for  at  least  one  hour.  The  water  was 
carefully  maintained  at  a  constant  tempera- 
ture  of    about    that    nf    the    mom    ,it    time    nf 
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•Between  maximum  and  minimum  of  series. 


testing  and  ranged  from  23°C.  to  25°C.  The 
test  was  made  v\-ith  100  grams  for  o  seconds, 
using  a  standard  No.  2  needle,  which  was  al- 
lowed to  penetrate  at  exactly  the  center  of 
the  sample.  Only  one  test  was  therefore 
made  in  each  container,  and  the  results  shown 
in  'I'able  I  are  the  means  of  from  three  to 
five  single  tests  for  each  size.  It  can  be 
stated  that  the  maximum  difference  between 
the  extremes  of  any  set  of  tests  was  3  points 
excepting  in  the  case  of  the  coal  tar  pitch, 
where  there  was  a  difference  of  6  points 
between  the  extremes  in  testing  the  37-mm. 
and   21-mm.   sizes. 

Although  a  few  slight  discrepancies  appear 
in  the  table,  they  are  due  to  the  occasional 
unavoidable  error  in  making  the  test,  and  in 
most  cases  would  not  have  appeared  had  a 
single  particularly  high  or  low  figure  been 
omitted  in  obtaining  the  average  for  the  test. 
'I  he  general  trend  of  the  results,  however, 
shows  the  unquestionable  decrease  of  the 
penetration  due  to  diminishing  the  diameter 
of  the  cup.  It  will  be  noted,  moreover,  that 
the  retarding  effect  on  a  coal  tar  pitch  of  85 
penetration  or  a  fluxed  Bermudez  asphalt  of 
188  penetration  is  greater  than  on  a  soft  oil 
asphalt  of  211  penetration:  that  it  is  greater 
on  a  fluxed  Bermudez  asphalt  of  73  penetra- 
tion than  on  the  oil  asphalts  of  100,  118  or 
140  penetration.  In  other  vv'ords,  from  the 
brief  series  of  tests  it  has  been  possible  to 
make  it  would  appear  that  those  materials 
which  Dow  has  classed'  as  being  composed 
principally  of  fluids  of  high  surface  tension 
are  most  susceptible  to  the  influences  of 
varying  the  diameter  of  the  bitumen  holder 
used  in  making  the  penetration  test.  The 
varying  results  on  different  materials  as 
above  noted  are  probably  to  be  explained  by 
differences  in  the  surface  tensions  of  the 
several  types,  coupled  with  the  stronger  ad- 
herence to  the  needle  of  those  most  affected. 
A  point  of  interest  is  that  on  all  but  the 
smallest  size  a  few  penetrations  were  made 
at   a  point  about  midway  between  the  center 
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and  edge  of  the  sample,  but  the  results 
showed  no  difference  from  that  obtained  at 
the  center  of  the   same  container. 

.•\n  interesting  development  of  this  work  is 
shown  in  the  column  under  "Defective  Oil- 
Asphalt."  This  material  was  the  product  of 
a  responsible  manufacturer  and  was  used  for 
comparison  with  several  other  binders  in 
the  construction  of  some  experimental  sec- 
tions. The  section  constructed  with  this  ma- 
terial went  to  pieces  almost  immediately,  and 
a  thorough  investigation  of  the  case  brought 
out  a  frank  admission  on  the  part  of  those 
furnishing  the  material  that  they  had  dis- 
covered wdiere  a  serious  error  had  been  made 
in  the  preparation  of  a  lot  of  binder  of  which 
this  was  a  portion.  A  sample  of  this  ma- 
terial was  the  only  one  which  Mr.  Reeve 
could  find  which  showed  the  same  penetra- 
tion in  either  a  large  or  small  container. 

Aside  from  the  interesting  differences  in 
bituminous  materials  which  are  shown  from 
the  above  results,  the  necessity  for  some 
definite  agreement  on  the  size  of  cup  to  be 
used  is  apparent  if  specifications  are  to  be 
rigidly  iiiterpreted.  Since  the  penetration 
test  is  purely  arbitrary,  it  makes  little  dif- 
ference what  size  container  is  used  so  long 
as  the  size  is  understood  and  adopted  gen- 
erally. The  container  for  residues  is,  of 
course,  limited  in  size  by  the  amount  of  ma- 
terial prescribed  for  the  volatilization  test, 
20  grams,  and  for  these  residues  it  will  hard- 
ly be  possible  to  adopt  a  diameter  larger  than 
25  millimeters,  if  a  sufficient  depth  of  sample 
for  making  the  test  is  to  be  always  assured, 
and  the  author  would  recommend  a  container 
of  that  size  for  general  adoption. 

It  is  Mr.  Reeve's  intention  to  continue 
work  on  coal  tar  pitches  and  softer  fluxed 
native  asphalts,  to  determine  just  how  large 
the  receptacle  must  be  to  become  ineffective 
upon  the  results,  but  for  the  present  it  would 
appear  inadvisable  to  use  a  cup  smaller  than 
50  mm.  in  diameter  for  penetration  tests  and 
especially  for  tests  on  the  susceptibility  to 
changes    in    temperature. 
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Methods  of  Testing   Pumps   for   Slip- 
page, and  a  Diagram  for  Pump 
Slippage. 

Contributed    by    W.    G.     Klrchoffer.     Consulting 
Engineer,    Madison,    Wis. 

From  observations  made  during  a  period  of 
years  it  has  been  noted  by  the  writer  that  it 
is  a  common  practice  of  the  superintendents 
of  waterworks  and  engineers  in  charge  of 
pumping  plants  to  compute  the  discharge  of 
their  pumps  on  the  basis  of  the  actual  dis- 
placement of  the  pump  plungers.  Such  com- 
putations often  lead  to  the  statements  made 
in  the  annual  reports  of  the  department  that 
vast  quantities  of  water  are  being  used  or 
wasted  which  cannot  be  accounted  for.  As  a 
matter  of  fact,  few,  if  any,  pumps  in  this 
service  ever  discharge  as  much  water  as  the 
displacement   of  the  plungers  would  indicate. 

The  slippage  of  pumps  depends  upon  many 
factors  and  cannot  well  be  determined  except 
by  actual  tests.  In  some  cases  where  the 
w-ater  is  pumped  from  or  into  reservoirs  of 
known  capacity,  it  is  a  comparatively  easy 
matter  to  determine  the  actual  capacity  of  the 


pump.  If  more  tests  of  this  kind  were  made, 
fewer  erroneous  statements,  such  as  referred 
to  above,  would  be  made. 

Besides  the  satisfaction  of  knowing  that  the 
consumption  is  not  as  large  as  supposed,  such 
tests  for  slippage  are  of  value  in  showing  to 
the  engineer  the  true  condition  of  his  pump. 
If  such  tests  are  undertaken  they  should  be 
made  under  practical  operating  conditions  as 
then,  and  only  then,  can  the  true  slippage  be 
determined.  For  example,  suppose  a  pump  is 
normally  working  against  a  head  of  75  lbs.  and 
raising  water  out  of  a  well  or  reservoir  under 
a  suction  lift  of  18  to  20  ft.  The  slippage 
under  such  conditions  very  likely  would  be 
much  different  from  the  slippage  of  a  pump 
which  might  be  tested  by  pumping  out  of  a 
shallow  tank  or  by  allowing  the  water  to 
discharge  over  a  weir  onto  the  ground. 

In  some  tests  which  the  writer  recently  has 
made  on  pumping  plants  of  various  kinds, 
he  has  had  the  opportunity  of  measuring  the 
slippage  of  a  number  of  these  pumps.  Table  I 
gives  the  principal  facts  observed  and  re- 
corded, but  to  make  the  tests  of  greatest  use 
some  explanation  is  necessary. 


At  Elkhorn  and  Platteville,  Wis.,  the  sources 
of  supply  are  from  deep  wells  which  are 
pumped  with  the  air  lift.  Here  it  is  possible 
to  fill  the  reservoirs  previous  to  the  test  and 
then  pump  the  water  out  noting  the  strokes 
of  the  pump,  the  depth  to  which  the  water 
has  been  lowered  and  the  time  required  to 
pump  out  this  amount.  At  Elkhorn  the  direct 
acting  steam  pump  was  short-stroking  so  that 
the  stroke  was  only  8%  ins.  in  place  of  10 
ins.  The  displacement  and  slip  given  in  Table 
I  are  computed  for  an  8%-in.  stroke,  but  the 
same  figures  for  a  10-in.  stroke  w-ould  be  6.65 
gals,  and  22.4  per  cent  slip.  M  Platteville 
the  displacement  is  based  on  the   full  stroke. 

.'\t  Kaukauna,  Grand  Rapids  and  Watertown 
the  supplies  are  obtained  from  flowing  wells 
discharging  into  masonry  reservoirs.  At  the 
two  latter  places  the  conditions  were  such 
that  the  flow  of  the  wells  was  not  affected  by 
the  level  of  the  water  in  the  reservoirs  so 
that  it  was  possible  to  gage  the  flow  previous 
to  the  test,  when  the  pumps  were  not  operat- 
ing, by  noting  the  rise  of  the  water  in  the 
reservoir  in  a  given  time.  The  actual  quan- 
tity of  water  pumped  during  the  test  will  be 
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the  amount  pumped  from  the  reservoir  as 
measured  by  the  depth  pumped  out  phis  the 
flow  of  the  wells  for  the  given  time.  At 
Kaukauna  the  supply  is  from  two  artesian 
wells  which  discharge  into  and  against  the 
head    of    water   in    the    reservoir.     When   the 
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Fig.  1. — Diagram  of  Flow  of  Artesian   Wells 
at   Kaukauna.   Wisconsin. 


water  was  pumped  down,  the  wells  increased 
in  flow  so  it  was  necessary  to  determine  not 
only  the  flow  of  the  wells  at  any  one  level 
but  the  rate  of  increase  of  flow  as  the  water 
in  the  reservoir  receded  due  to  pumping.  The 
approximate  static  head  of  the  wells  was  ob- 
tained from  the  engineer  and  a  record  of  the 
time  and  depth  of  inflow  was  recorded  for 
a  period  of  3  hours  and  46  minutes.  During 
this  time  the  water  level  raised  1  ft.  9%  ins., 
making  39,4<)0  gals,  of  water  which  flowed  in 
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Fig.  2 — Graphical   Record  of  Data 
Shown   in  Table   II. 


in  2'2t)  minutes,  or  an  average  of  174.6  gals, 
per  minute.  The  head  under  which  the  wells 
were  flowing  at  the  beginning  of  the  test  was 
about  6  ft.  At  the  end  of  the  test  for  inflow, 
the    pumps   were   started   and   operated    for   1 


hr.  45  mins.,  during  which  time  the  water  was 
lowered  3  ft.  9%  ins. 

By  constructing  a  diagram  as  shown  in  Fig. 
1  and  assuming  that  this  rate  of  increase 
would  be  uniform,  which  is  fairly  correct  for 
artesian  wells,  and  placing  the  average  flow 
of  174.6  gals,  at  an  average  depth  of  the  in- 
flow, or  at  5.12  ft.  below  the  static  head,  it 
is  possible  to  read  from  the  diagram  the  av- 
erage rate  of  inflow  during  the  period  of 
pumping,  which  is  approximately  21(J  gals,  per 
minute  or  a  total  inflow  during  the  test  of 
the  pumps  of  22,050  gals. 

This  test  could  have  been  made  by  the  meth- 
od used  at  Wausau,  Wis.,  which  is  as  follows: 

At  Wausau  one  of  the  supplies  is  from  a 
round  well  36  ft.  in  diameter  by  35  ft.  deep, 
the  water  entering  through  the  bottom  which 
is  open.  The  water  is  pumped  by  two  Holly- 
Gaskell  direct  pressure  crank  and  fly-wheel 
pumping  engines.  As  there  were  no  storage 
reservoirs  and  the  pressure  had  to  be  kept  up 
by  constant  pumping,  it  was  necessary  to  make 
the  test  by  observations  upon  this  round  well. 
As  the  flow  of  water  came  in  through  the 
bottom  and  increased  more  rapidly  than  pro- 
portional to  the  lowering  of  the  water,  it  was 
necessary  to  resort  to  other  methods  than  those 
used  at  the  other  places  mentioned.  The  rate 
of  inflow  for  short  periods  of  time,  such  as 
intervals  of  5  minutes,  no  doubt  increased 
fairly  uniformly.  Proceeding  on  this  assump- 
tion a  hook  gage  was  arranged  in  the  welt 
so  as  to  have  a  long  travel  and  readings  on 
the  level  of  the  water  in  the  well  and  the 
revolutions  of  the  pump  were  taken  every  5 
minutes  for  a  period  of  35  minutes.  (The 
period  was  short  because  inflow  soon  became 
nearly  equal  to  pumpage  and  the  high  velocity 
of  water  made  the  water  turbid.)  The  pump- 
ing was  continued  for  a  few  minutes  after  the 
end  of  the  pumping  test,  or  until  the  suction 
could  be  changed  over  to  a  driven-well  system. 
Then  a  record  was  made  of  the  time  it  took 
the  water  to  rise  to  each  of  the  readings  made 
when  pumping  uut  the  well.     See  Table  II. 

The  quantity  of  water  pumped  during  any 
five-minute     period     is     represented    by    Q  = 


7613.7   L 


1  +  - 


t 


n 


in   which   ('  must   corres- 


pond to  the  time  required  for  filling  up  the 
well  a  corresponding  distance  of  L  ft.  The 
last  part  of  the  formula  within  the  parenthesis 
represents  the  flow  of  the  well  in  the  time  i 
and  for  sake  of  clearness  will  be  explained. 

If  a  quantity  of  water  flows  into  a  well,  or 
reservoir,  represented  by  a  depth  L  which  was 
observed,  then  the  average  flow  per  minute  is 
7613.7  L  divided  by  t'  minutes  and  the  flow 
in  the  time  t  during  which  pumping  took  place 

/ 

is  i  times  this  amount  or  7613.7  L 


t 


The 


"one"  in  the  parenthesis  represents  the  water 
in  the  well  as  storage  which  was  pumped  out 
during  the  time  "t.''  The  data  given  in  Table 
II  are  shown  graphically  in  Fig.  2. 

The  slip  of  the  pumps  was  computed  by  the 
following  formula: 

Q-Q 
S  = = 

Q 

f        '  1 

64.1179;?  — 7613.7  L  |  1  +  —  I 

I      n 


64.1179  i? 
The  notation  used   in  the  above  formula  is 

as  follows : 

Q  ^displacement  of  pump  in  gallons  in  time  /. 

7?  :=  revolution  of  pump  in  gallons  in  time  /. 

i;  =  actual  discharge  of  pump  in  time  and  in 
gallons. 

/,  =  lowering  of  water  in  time  t. 

*'  =  interval  of  time  for  well  to  fill  up  dis- 
tance L  which  was  pumped  out  in  time 
t. 

I  =  interval  of  time  in  taking  readings  during 
pumping;  must  be  constant  interval. 

5'  =  slip  of  pump  in  per  cent  of  displacement. 
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TABLE  II.— RECORD 

OF  TEST 

OF  SLIPPAGI 

;    OF 

PUMP 

AT   WAUSAU,   WIS. 
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So 

Ha 
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If 

0) 

34 
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0)  0 

0  CO 

>  > 

>-! 

(J - 
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S:40.... 

5 

10:9:10 

7.970 

3,249 

:45 

D 

9:58:38 

10-32 

7.375 

.595 

3,388 

139 

.877 

8,915.0 

6,6S0.OO 

26. 

:30.... 

5 

9:51:15 

7-23 

6.780 

.595 

3,541 

153 

.998 

9.815.0 

7.598.4S 

22.5 

:oD. . . . 

5 

9:46:07 

5-OS 

6.195 

.585 

3,723 

182 

1.155 

11,665.0 

8,793.84 

24.6 

9:00.... 

5 

9:43:01 

3-05 

5.745 

.45 

3,905 

182 

1.174 

11,665.0 

8.938.50 

23.4 

:05.... 

5 

9:40:57 

2-04 

5.395 

.35 

4,086 

181 

1,197 

11,600.9 

9.113.61 

21.5 

:I0.... 

0 

9:39:35 

1-22 

5.135 

.26 

4,265 

179 

1.211 

11,476.0 

9.220.20 
Average. 

19.7 
22. S 

64.1179  ^  displacement  in  gallons  of  pump  for 

one  revolution. 
7013.7  =  capacity  in  gallons  for  1   ft.  of  depth 

of  reservoir. 
0  =  64.1179/?. 

\  t   ] 

g  =  7613.7  L  I  1  +— I  . 

I      n 

This  te.st  was  applied  to  both  pumps  one  at 
a  time.  The  average  of  a  number  of  deter- 
minations of  each  was  22.8  per  cent  for  one 
and  22.06  per  cent  for  the  other.  In  using  a 
method  of  this  kind  extremely  accurate  read- 


At  Wausau  the  high  percentage  of  slip  is  due 
in  part  to  the  age  of  the  pumps  (having  been 
in  use  about  25  years)  and  to  a  heavy  suction 
lift. 

In  the  making  of  tests  of  this  kind,  or  in 
any  engineering  work  connected  with  pumps, 
it  is  often  convenient  to  have  at  hand  some 
ready  means  of  determining  the  displacement 
of  pumps  and  the  actual  capacity  at  different 
percentages  of  slip.  For  this  purpose  the 
writer  has  devised  the  accompanying  diagram, 
here  shown  as  Fig.  3.  The  use  of  this  ilia- 
gram  perhaps  can  be  explained  best  by  a  few 


horizontal  line  through  .j  per  cent  and  read 
oflf  as  before  at  top  of  diagram  3.70  gals,  per 
stroke.  Similar  determinations  could  be  made 
bv  this  diagram  for  any  per  cent  of  slip  up  to 
25. 

If  the  pump  was  a  6x8-in.  single-acting 
triple.x  the  same  procedure  would  be  followed 
out  except  that  in  following  upward  on  the 
diagonal  line,  proceed  farther  up  until  the  line 
of  zero  slip  is  intersected  for  these  pumps.  If 
the  size  and  type  of  pump  is  known  and  the 
actual  discharge  has  been  determined  by  test, 
such  as  described  in  the  forepart  of  this  ar- 
ticle, the  percentage  of  slip  may  readily  be 
read  from  the  diagram  by  following  down  a 
vertical  line  from  the  actual  capacity  until  it 
intersects  the  diagonal  line  from  the  intersec- 
tion of  the  horizontal  and  vertical  line  repre- 
senting the  diameter  and  stroke  of  the  pump. 

The  diagram  can  also  be  used  for  determin- 
ing the  discharge  of  the  pump  per  minute 
when  the  number  of  strokes  is  known.  For 
example,  take  the  same  size  of  pump  used  in 
the  previous  problems  and  suppose  that  it  is 
making  4il  strokes  per  minute.  Forty  times 
eight  equals  .320.  The  scales  being  logarithmic, 
this  may  be  read  as  3.2  on  the  diagram.  From 
the  intersection  of  the  horizontal  line  through 
a    diameter    of    6    ins.    and    the    vertical    line 


Lenijih  of  stroke  in  inches  and  Gallom  per  Stroke 
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Fig.  3 — Diagram  of  Duplex  and  Triplex  Pump    Capacities  with   Various  Percentages  of  Slip. 


ings    must    be    taken,    otherwise    the    results 
would  be  of  little  value. 

Discussing  the  results  of  all  the  tests  briefly, 
it  is  the  belief  of  the  writer  that  the  results 
found  at  Elkhorn,  Kaukauna  and  Watertown 
show  a  fair  average  working  condition  of  the 
pumps,  considering  that  they  have  been  in 
service  from  five  to  ten  years.  At  Platteville 
the  high  percentage  of  slip,  no  doubt,  is  due 
in  part  to  short-stroking  of  the  pump.  At 
Grand  Rapids  the  pumps  were  not  kept  in  a 
good  condition   from  a  mechanic's  standpoint. 


examples.  What  is  the  capacity  of  a  6-in.  x 
8-in.  double-acting  duplex  pump,  assuming  no 
slip?  From  the  left-hand  side  of  the  diagram 
follow  the  horizontal  line  opposite  six  until 
it  intersects  the  vertical  line  through  eight, 
the  length  of  the  stroke,  then  follow  the  diag- 
onal line  from  this  intersection  upward  to  the 
left  until  it  intersects  the  horizontal  line  of 
zero  slip,  then  follow  the  vertical  line  to  top 
of  diagram  and  read  ofif  3.92  gals,  per  stroke. 
If  the  capacity  is  desired  when  the  slip  is  5  per 
cent,   follow-  the  diagonal  line  upward  to   the 


through  3.2  proceed  as  before  and  read  the 
true  displacement  at  156  (actual  reading  1.50) 
gals,  per  minute  at  the  top  of  the  diagrams. 
Where  the  intersection  of  the  horizontal  and 
vertical  lines  come  above  the  horizontal  lines 
of  slip,  such  as  it  would  be  for  a  lOxlO-in. 
cylinder,  the  diagonal  line  is  followed  down- 
ward to  the  right  in  place  of  upward  to  the 
left.  For  the  larger  sizes  of  pumps  repre- 
sented on  the  diagram  where  the  intersections 
of  the  diagonals  with  the  slip  line  would  come 
off  the  diagram,  such  as  10x20-in.,  the  capacity 
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may  be  determined  by  using  a  2-in.  stroke  in 
place  of  20  and  multiplying  the  result  by   10. 

The  diagram  is  also  useful  in  finding  what 
cylinders  of  different  dimensions  and  strokes 
have  the  same  capacity.  In  this  connection  it 
is  interesting  to  note  that  cylinders  of  one- 
half  the  diameter  and  four  times  the  stroke  of 
a  given  cylinder  have  the  same  capacity.  That 
is  to  say,  a  12xl-/2-in.  equals  a  6x6-in.  equals 
a  3x24-in.   cylinder  in  capacity  per  stroke. 

This  diagram  is  limited  in  diameters  of 
cylinders  between  3  ins.  and  12  ins.  and  for 
strokes  from  0.5  ins.  to  24  ins.,  as  given  in 
the  diagram,  but  by  making  use  of  its  logarith- 
mic properties,  it  may  be  used  for  any  stroke 
up  to  1,200  ins.  It  is  also  limited  to  the  use 
of  double-acting  duplex  pumps  and  single-act- 
ing triplex  pumps.  Similar  diagrams  could 
be  readily  prepared  for  single-acting  single 
cylinder,  or  for  double-acting  triplex  pumps 
and  for  greater  ranges  of  diameters. 


The    Problem    of    Sewage    Sludge    in 

Natural  Watercourses — Measures 

of  Prevention  and  Relief. 

To  main*ain  clean  waterways,  free  from 
general  or  local  nuisance,  attention  must  be 
paid  to  accumulation  of  sludge,  since  the 
heavy  material  coming  from  sewers  and  in- 
dustrial plants  will  usually  be  deposited,  as 
conditions  permit,  in  banks  of  varying  ex- 
tent, which  may  decompose  and  give  off  dis- 
agreeable odors,  even  though  considerable 
dissolved  oxygen  be  present.  The  problem 
of  sewage  sludge  deposits  in  natural  bodies 
of  water,  with  a  discussion  of  the  available 
measures  of  prevention  and  relief,  was  the 
subject  of  recent  discussion  before  the  Sani- 
tary Engineering  Section  of  the  American 
Public  Health  Association,  by  Mr.  Langdon 
Pearse,  of  Chicago.  The  discussion  is  here 
given  in  full. 

The  topic  here  considered  is  the  relation 
of  sludge  deposits  to  nuisance  and  the  cure 
thereof.  The  effect  of  continued  discharge 
of  settling  suspended  matter  into  waterways 
will  depend  on  the  dilution,  the  velocity  of 
flow  in  the  water  course,  the  dispersion,  and 
the  character  of  the  suspended  material. 
From  the  standpoint  of  nuisance,  the  physi- 
cal conditions  of  the  place  of  discharge  may 
be  classified  (1)  where  the  deposits  are  al- 
ways under  water  and  (2)  where  the  deposits 
are  exposed  during  part  of  the  day,  by  tides 
or  the  lowering  of  water  in  a  mill  dam.  From 
the  hydraulic  standpoint  the  division  may  be 
made  of  (1)  velocities  sufficient  to  prevent 
deposit,  (2)  depositing  velocities,  and  (3) 
quiescent  conditions.  The  displacement  of  a 
tidal  prism  is  comprised  under  the  preceding 
heads. 

In  general,  several  alternatives  are  possible 
for  relief,  either  (1)  dredging  out  the  de- 
posits at  intervals,  or  (2)  diverting  the  sew- 
age by  a  bypass  or  intercepting  sewer  and 
outfall  to  some  point  where  the  discharge  may 
not  be  objectionable,  or  (3)  preventing  the 
formation  of  the  deposits  by  the  actual  re- 
moval of  the  suspended  matter  by  screen- 
ing, sedimentation,  or  more  thorough  purifica- 
tion. To  settle  the  course  to  pursue,  not  only 
the  cost  but  the  possibilities  of  nuisance  and 
the  desirability  of  good  appearance  must  be 
considered.  In  other  words,  effectiveness  and 
cost  should  be  balanced  to  suit  the  physical 
conditions  of  the  locality. 

On  the  subject  of  sludge  accumulations 
and  their  effect  on  the  overlying  liquid  but 
little  quan'it.-ifive  data  exists.  Most  of  the 
recorded  observations  are  qualitative  in  the 
sense  that  many  observers  report  that  a  great 
nuisance  has  existed  where  sludge  banks  were 
permanent  and  that  dredging  out  the  materia! 
improved  conditions.  Considerable  attention 
lias  been  given  in  many  cases  to  the  study  of 
the  extent  of  deposits,  as  for  instance,  the 
descrin*ion  of  the  sludge  nuisance  in  the  Back 
Ray  Fens  in  Boston,  detailed  by  Mr.  John  R. 
Freeman  in  his  report  to  the  Charles  River 
Dam  Commission  in  1903.  The  nuisance  there 
was  so  marked  and  the  deposits  of  sludge  so 
large  for  a  small  stream  (in  amount  one- 
fourth  the  entire  capacity  of  the  basin)   that 


extensive  dredging  was  recommended  and  the 
removal  of  the  sewage  by  means  of  sewer  ex- 
tensions. In  the  case  of  the  Providence  River 
in  the  city  of  Providence,  R.  I.,  a  varying  de- 
gree of  odor  has  been  commented  on  by  the 
State  Board  of  Health  and  bv  the  City  Engi- 
neer, Mr.  Clapp.  Dredging  has  relieved  con- 
ditions very  markedly  although  some  of  the 
same  material  still  enters  the  stream.  No 
exact  measurements  or  details,  however,  have 
been  given. 

In  the  report  of  the  Sanitary  District  of 
Chicago,  October,  1911,  the  Chief  Engineer, 
Mr.  George  M.  Wisner,  has  described  condi- 
tions of  the  fill  in  the  Main  Channel  of  the 
Sanitary  District  and  given  analyses  of  the 
same.  The  analytical  data  shows  a  rather 
heavy  material  compared  to  the  sludge  found 
in  sewage  disposal  plants,  resembling  more 
nearly  a  grit  chamber  sludge  than  a  true  sew- 
age sludge.  The  effect  of  the  sludge  on  the 
water  passing  above  in  the  canal  is  detri- 
mental although  quantitatively  difficult  to  ex- 
press. From  the  most  marked  sludge  deposits 
just  above  the  Power  House,  considerable 
ebullition  of  gas  occurs  in  the  summer,  and 
even  in  the  winter,  which  help  in  maintain- 
ing the  oxygen  content  at  a  very  low  level. 
In  portions  of  the  canal  near  the  city  studies 
have  been  made  on  the  distribution  of  oxygen 
in  the  cross-sections  and  a  difference  has  been 
noted  between  the  content  at  the  top  and  the 
bottom,  the  bottom  usually  being  lower.  Some 
variation  has  also  been  found  between  the  two 
banks  before  mixing  is  complete,  a  distance 
of  four  to  five  miles.  Where  the  oxygen  con- 
tent is  low  the  distribution  through  the  sec- 
tion is  practically  uniform,  complete  mixing 
having  taken  place. 

The  presence  of  large  sludge  deposits  and 
scum  in  the  arms  of  the  Chicago  River, 
known  as  the  Stock  Yards  slip  or  Bubbly 
Creek,  is  responsible  for  a  condition  of 
nuisance  and  degree  of  odor  which  might  not 
occur  to  such  degree  could  the  suspended  mat- 
ter be  kept  moving  and  even  partially  oxy- 
genated. Dredging  has  been  carried  on  at 
times. 

In  New  York  Harbor,  reference  has  been 
made  to  sludge  deposits  in  the  report  of  the 
Metropolitan  Sewerage  Commission  and  com- 
ment has  been  made  on  the  indications  of 
oxygen  in  the  lower  layers  of  the  water 
through  the  presence  of  a  reddish  surface  on 
the  black  sludge.  This  phenomenon  indicates 
the  oxidation  of  the  ferrous  sulphide.  This 
has  also  been  observed  in  experiments  in  the 
laboratory  of  the  Sanitary  District  of  Chicago 
where  several  inches  of  sludge  were  placed 
in  the  bottom  of  shallow  jars,  the  liquid  above 
containing  oxygen. 

A  few  quantitative  experiments,  made  by 
Mr.  Harry  W.  Clark,  are  given  in  the  report 
of  the  Charles  River  Dam  Commission,  1903, 
in  which  two  grams  of  mud  or  sludge  were 
placed  in  half  gallon  bottles  full  of  fresh 
water,  or  salt,  and  the  reduction  of  oxygen 
was  followed.  In  five  days  the  oxygen  in 
fresh  water  was  reduced  to  an  average  of 
61  per  cent  saturation  from  an  initial  complete 
saturation,  the  extremes  being  a  reduction  to 
81  per  cent  and  33  per  cent  saturation.  An 
experiment  was  also  made,  with  continuous 
flow,  using  9  ins.  of  mud  in  a  tank  12  ft. 
deep,  the  liquid  being  at  first  5  and  later  7 
per  cent  sew-age.  In  general  the  surface  lay- 
ers contained  more  oxygen.  Comment  is  also 
made  on  the  production  of  odors  in  tidal  wa- 
ters by  bacterial  reduction  of  the  sulphur 
compounds  in  sea  water.  In  the  examination 
of  the  conditions  in  the  Fens  basin,  referred 
to  previously,  it  was  found  that  hydrogen 
sulphide  was  formed  which  rose  through  0 
ft.  of  water.  No  oxygen  was  found  below  a 
surface  layer  fi  ins.  deep.  On  the  absorption 
of  oxygen  by  sludge,  some  interesting 
comments  have  been  given  me  by  Mr. 
Almon  L.  Fales,  Supervising  Chemist  of 
the  Sewer  Department  in  the  City  of 
Worcester.  In  1903  he  conducted  some 
experiments  on  the  aeration  of  sludge  and 
liquid  in  a  tank  holdin.g  1..500  gals,  and  found 
that  in  the  early  period  of  the  experiments  it 
was  necessary  to  aerate  several  times  a  day 
but   later   once   in    12   hours   proved   sufficient. 


It  was  also  observed  that  the  dissolved  oxy- 
gen disappeared  much  more  rapidly  in  the 
layer  just  above  the  sludge.  Occasionally 
after  12  hours  or  less  had  elapsed  after  aera- 
tion the  dissolved  oxygen  would  be  exhausted 
in  the  layer  just  above  the  ^udge  while  the 
top  liquid  would  still  contain  as  high  as  26 
per  cent  saturation.  After  the  experiment? 
had  been  continued  for  three  weeks  it  was 
found  that  the  liquid  just  above  the  sludge 
lost  all  dissolved  oxygen  in  24  hours  while 
the  top  liquid  showed  12-5  per  cent  saturation. 
The  super  saturation  was  caused  by  the  propa- 
gation of  chlorophyl-containing  micro-organ- 
isms which  gave  the  liquid  a  greenish  tint. 
Similar  phenomenon  can  be  noticed  at  times 
in  streams  of  intermittent  flow  where  the  dilu- 
tion  is  not  sufficient  to  prevent  nuisance. 

In  shallow  windswept  waters,  sludge  de- 
posits may  prove  a  greater  source  of  odor, 
owing  to  the  con.stant  agitation  of  the  waves. 
An  experiment  in  our  laboratory  has  shown 
that  any  disturbance  of  sludge  under  water  is 
undesirable  from  the  standpoint  of  prospect- 
ive odors. 

REMEDIES. 

Of  the  remedies  at  hands,  dredging  seems 
to  be  in  general  but  a  temporary  expedient, 
aside  from  its  value  in  cleaning  up  offensive 
conditions.  It  is  temporary  in  the  sense  that 
the  operation  has  to  be  repeated  at  intervals 
and  does  not  offer  any  permanent  relief  in 
the  intervening  period  when  conditions  may 
develop,  according  to  the  amount  of  dilution, 
which  will  produce  nuisance.  This  might 
roughly  be  compared  to  the  development  of 
septic  conditions  in  a  sedimentation  tank  be- 
tween the  periods  of  cleaning.  In  the  case 
at  hand  the  periods  are  necessarily  long.  Un- 
less a  hydraulic  suction  dredge  be  used  and 
large  space  be  available  for  the  ponding  of 
the  sludge,  it  may  be  difficult  to  remove  all 
the  material  which  should  be  classed  as 
sludge.  With  a  dipper  dredge  probably  only 
the  more  gritty  material  would  be  removed 
although  conditions  may  be  much  improved 
thereby.  The  composition  of  sewage  sludge, 
as  found  in  sedimentation  tanks  of  various 
types,  ranges  from  a  specific  gravity  of  1.01 
to  1.06  and  seldom  exceeds  1.10,  the  water 
content  running  from  So  to  9.5  per  cent.  This 
is   a   material   which   is    fairly   liquid. 

The  only  permanent  remedy  is  to  remove 
the  sources  of  the  trouble  or  prevent  the 
formation  of  deposits.  The  construction  of  a 
bypass  or  an  intercepting  sewer  and  outfall 
may  relieve  the  situation  locally,  and  remove 
the  discharge  to  a  point  where  further  atten- 
tion may  be  required  in  the  future.  Local  con- 
sideration win,  of  course,  govern  such  action. 
To  prevent  deposits,  the  removal  of  the  set- 
tling suspended  matter  is  the  key.  The  dilu- 
tion available,  however,  may  require  further 
treatment.  Today  screening  is  available 
where  the  areas  tributary  are  relatively  small 
and  the  sewage  fresh,  and  in  case  screening 
be  not  sufficient,  various  styles  of  sedimenta- 
tion tanks  either  of  the  single  or  double  deck 
type  can  be  used  to  advantage.  The  sludge 
will  be  retained  in  them  and  in  addition  an 
improvement  of  the  liquid  made  thereby  of 
added  benefit. 

It  is  difficult  to  state  any  hard  and  fast 
criterion  that  will  cover  all  cases.  The 
amount  of  dilution  affords  one  key.  I  would 
suggest,  that  where  a  stream  is  large  and  the 
dilution  great,  so  that  oxygen  is  always  pres- 
ent to  a  high  degree  except  in  the  vicinity 
of  the  sludge  banks,  dredging  may  prove  an 
appropriate  remedy.  This  is  particularly  true 
when  the  velocities  of  flow  are  sufficiently 
bi.gh  to  keep  the  settling  material  moving  at 
other  points.  Possibly  the  deposits  might  be 
removed  and  their  places  filled  with  a  fine, 
inert  material,  such  as  gravel  or  sand,  in 
order  to  keep  a  uniform  cross-section  and  to 
prevent  the  formation  of  banks  in  places  of 
low  velocity. 

Where  the  oxygen  content  is  low,  particu- 
larly in  the  summer  time,  and  even  exhausted, 
it  would  seem  as  though  the  dred.ging  of 
sludge  deposits  was  at  best  but  a  temporary 
expedient  and  strictly  of  benefit  only  as  a 
stream  clcanin.g  process,  preparatory  to  put- 
ting   in    operation    efficient    settling   tanks    or 
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screening  devices  which  will  remove  the  set- 
tling suspended  matter.  There  lies  the  per- 
manent  remedy. 

The  question  of  cost  is  largely  dependent 
on  local  conditions,  and  in  many  cases  the 
relative  costs  of  the  methods  outlined  may 
not  control,  since  conditions  of  nuisance  fre- 
quently must  be  removed  and  prevented  at 
any  reasonable  cost.  Comparison  on  the  basis 
of  the  cost  per  cubic  yard  of  dredging  and  ot 
sludge  collected  in  tanks,  is  difficult.  Roughly 
speaking  per  cubic  yard  of  material  handled, 
dredging  has  the  lower  cost  price.  The  total 
annual  cost  per  cubic  yard  of  sludge  collected 
in  a  sedimentation  plant,  with  Emscher  tanks, 
would  be  considerably  higher.  The  effective- 
ness and  scope  for  application  of  sedimenta- 
tion plants  is.  however,  quite  distinct  from 
that  of  dredging. 

CONCLUSIONS. 

1  Sludge  deposits  may  form,  when  ve- 
locities of  flow  are  low.  2.  The  effect  of 
sludge  deposits  is  governed  somewhat  by 
dilution.  Nuisance  may  exist  locally,  even 
the  dilution  be  very  great.  3.  Sludge  de- 
posits will  use  up  o.xygen  from  the  superna- 
tant liquid.  4.  Three  remedies  are  available, 
dredging,  bypassing  the  locality  and  the  re- 
moval of  suspended  matter  before  discharge. 
5.  Dredging  is  efficient  as  a  cleaning-up  proc- 
ess. It  is  not  a  permanent  remedy,  in  that 
it  may  not  reach  all  material,  and  is  executed 
at  infrequent  intervals.  5.  Bypassing  the  lo- 
cality is  a  temporary  expedient,  which  may 
relieve  present  conditions  and  perhaps  cause 
trouble  later  elsewhere.  7.  The  removal  of 
suspended  matter  by  screening  or  sedimenta- 
tion is  effective  and  of  permanent  service. 
8.  Screening  will  remove  the  coarser  ma- 
terial, the  results  depending  very  largely  on 
the  character  of  the  sewage.  9.  Sedimenta- 
tion will  remove  practically  all  the  settling 
suspended  matter.  10.  Effectiveness  and  cost 
must  be  balanced  to  suit  physical  conditions. 

The  Present  Quality  of  the  Water  in 
the     Great    Lakes    for    Domestic 
Supply,    with    Special    Refer- 
ence   to    Lake    Erie    at 
Cleveland. 

Since  Lake  Erie  is  the  shallowest  of  the 
Great  Lakes,  and  since  the  conditions  at 
Cleveland  arising  from  sewage  pollution  are 
as  bad  as  at  any  other  place,  with  the  pos- 
sible exception  of  the  Calumet  outfall 
regions  olf  Lake  Michigan  at  Chicago,  a 
study  of  the  quality  of  the  lake  water  at 
Cleveland  furnishes  a  safe  index  of  the  pres- 
ent quality  of  the  water  for  domestic  sup- 
ply. The  recent  typhoid  scare  at  Cleveland, 
the  resulting  agitation  for  filtration,  and  the 
conclusions  of  the  expert  called  in  to  in- 
Testigate  the  qualitv  of  the  supply,  were  dis- 
cussed by  Capt.  J.  C.  Beardsley  of  Cleveland, 
in  a  paper  before  the  Central  States  Water 
Works  Association.  The  following  matter  is 
abstracted    from    the   paper: 

During  the  summer  of  1911  an  agitation 
was  started  in  Cleveland  to  filter  the  water 
supply.  The  city  health  officers  caused  an 
emergency  hypochlorite  plant  to  be  installed. 
The  mayor  directed  that  an  ordinance  for  the 
immedia'te  issue  of  $1,500,000  in  bonds  be  in- 
troduced into  Council.  This  all  combined 
to  alarm  the  citizens,  and  matters  were  made 
worse  by  using  too  much  hypochlorite  which 
caused   a   disagreeable   taste   and   smell. 

A  joint  committee  of  three  local  technical 
societies  concluded  that  the  dangers  of  the 
situation  had  been  greatly  overestimated,  and 
reported  adversely  on  the  bond  issue.  The 
bond  issue  finally  failed  to  pass  in  the  city 
council.  The  joint  committee  recomrnended 
a  thorough  investigation  of  the  situation  by 
an  expert,  and  finally  Dr.  Daniel  D.  Jackson 
of  New  York  City  was  employed  to  investi- 
gate and  report  on  the  sanitary  condition  of 
the  city  water  supply.  Dr.  Jackson  also 
studied  and  made  reports  on  the  probable 
effect  of  proposed  changes  in  sewage  dis- 
posal and  on  the  various  sources  of  typhoid 
in    Cleveland. 


The  present  intake  at  Cleveland,  which  has 
been  in  use  since  February,  1904,  is  four 
miles  straight  out  from  shore,  and  is  con- 
nected with  the  pumping  station  by  a  tunnel 
9  ft.  in  diameter,  and  five  miles  long.  It  is 
120  ft.  below  the  surface  of  the  lake,  and 
about  70  ft.  below  the  bottom  at  the  intake, 
where  there  is  a  9-ft.  shaft  containing 
rectangular  openings  for  the  admission  of 
water  which  vary  in  depth  from  12  ft.  to  28 
ft.  below  the  surface.  Dr.  Jackson's  sum- 
mary is  as   follows: 

1.  Since  the  installation  of  the  new  four-mile 
intake,  the  water  supply  of  Cleveland  has  been 
in  a  satisfactory  sanitary  condition  at  all 
periods  of  the  year,  with  the  exception  of  the 
short  intervals  during  which  the  annual  break- 
ing up  of  the  ice  has  occurred.  The  sewage 
laden  ice  from  the  river  and  harbor  has  on  sev- 
eral occasions  infected  the  supply  at  that  time, 
especially  in  1910.  when  the  ice  movements  were 
oscillating  and  protracted. 

2.  Flood  flows  in  the  Cuyahoga  river,  high 
southeast  winds,  and  seiches  or  lake  oscillations, 
all  have  a  tendency  to  carry  the  sewage  mud 
out  into  the  lake,  but  neither  of  these,  nor  all 
working  together,  are  active  enough  to  carry 
infectious  sewage  matter  beyond  a  two-mile 
limit,  and  cannot  under  present  conditions  at 
any  time  materially  affect  the  water  at  the 
new  four-mile  intake. 

3.  The  chlorinating  plant  which  was  Installed 
by  the  Division  of  Water  Works  last  September 
under  the  recommendation  of  the  Department 
of  Public  Health,  gave,  at  times,  very  unsat- 
isfactory results  on  account  of  taste  and  odor 
in  the  water,  due  to  the  use  of  unnecessarily 
large  amounts  ot  chlorine.  The  quantities  of 
chlorine  have  been  cut  down,  while  the  steriliz- 
ing effect  upon  the  water  has  been  sufficiently 
active.  The  eflSciency  ot  the  treatment  has 
been  demonstrated  this  year,  botn  by  the  ana- 
lytical results  and  by  the  fact  that  while  the 
Ice  movements  in  April  caused  specific  typhoid 
infection  In  the  water  supply  during  three  days, 
yet  there  was  no  accompanying  rise  of  typhoid 
fever  In  the  city. 

4.  It  is  not  imperative  to  chlorinate  at  other 
periods  than  during  and  directly  after  the  ice 
movement,  as  under  present  conditions  Infec- 
tion does  not  occur  at  other  times.  In  order  to 
insure  the  use  of  standard  amounts  of  chlorine 
when  sudden  Increase  or  decrease  In  pumpage 
takes  place,  it  Is  recommended  that  an  auto- 
matic device  be  installed  which  will  regulate 
the  flow  of  hJTpochlorite  solution  directly  with 
the  flow  of  water,  and  that  experiments  be 
made  with  a  view  of  substituting  the  chemical 
solution  of  compressed  chlorine  gas  made  di- 
rectly from  the  electrolysis  of  common  salt. 
This  gas  is  more  effective  at  low  temperatures, 
is  readily  eliminated  from  the  water  by  its 
more  rapid  reaction;  can  be  easily  regulated 
and  Is  in  all  respects  like  treatment  with  ozone, 
but  more  practical  of  application  and  much 
less  expensive.  The  entire  installation  would 
cost  about  $2,000.  and  the  cost  of  treatment 
from  40  cts.  per  1.000,000  gals,  downward  to 
approximately  25  cts..  as  liquid  chlorine  comes 
more  into  general  use  and  is  made  on  a  larger 
scale. 

5.  The  water  supply  of  Cleveland  is  prac- 
tically colorless  and  usually  free  from  excessive 
turbidity.  Its  hardness  is  so  low  that  it  could 
not  be  materially  reduced  by  treatment  and 
except  for  a  few  days  In  the  year,  it  is  entirely 
satisfactory  from  a  sanitary  standpoint.  If  a 
filter  plant  were  installed,  it  would  still  be 
wise  to  chlorinate  at  this  period. 

C.  The  installation  ot  a  filter  plant  would  be 
effective  in  Cleveland  only  in  removing  the 
slight  turbidity  which  exists  in  the  supply.  The 
expense  of  such  an  installation  does  not  there- 
fore appear  to  be  warranted.  If.  however,  it  is 
desired  to  filter,  in  order  to  remove  the  occa- 
sional turoidity  which  occurs  due  to  the  stirring 
up  ot  the  lake  by  westerly  winds,  a  pressure 
filter  plant  can  be  installed  using  alum  as  a 
coagulent  and  filtering  at  high  rates  without 
additional  pumping.  Such  a  plant  could  be 
built  in  units  at  either  or  both  pumping  sta- 
tions at  a  cost  ot  about  $600,000  tor  a  100.000.000 
gal.  capacity.  The  total  area  required  would 
be  less  than  one  acre.     This  installation  would 


remove  the  turbidity  and  protect  the  water  from 
a  sanitiary  standpoint,  and  in  case  further 
quantities  of  water  or  greater  bacterial  ef- 
ficiency should  be  required  in  the  future,  it 
could  be  obtained  by  adding  more  units  to  the 
same  plant.  Filters  of  any  type  would  not 
supplant  the  use  of  chlorine  during  the  spring 
ice   movements. 

7.  The  moneys  to  be  expended  in  the  Water 
Works  Division  could  be  employed  to  much 
greater  advantage  by  building  the  proposed  ex- 
tension of  the  old  intake  to  a  point  16.000  ft. 
northwesterly  from  the  old  west  side  crib,  the 
water  from  which,  even  after  filtration  and  clor- 
Ination.  would  not  be  equal  to  that  which  would 
be  obtained  by  the  proposed  extension.  It  is 
strongly  advised  that  this  extension  be  begun 
at  once,  in  order  to  provide  a  proper  supply 
for  the  future  growth  ot  the  city,  and  to  main- 
tain a  duplicate  system  which  would  insure 
against  any  serious  accident  and  also  admit 
of  the  cleaning  and  repairing  of  all  tunnel  lines. 

S.  While  the  usual  courses  of  steamers  and 
other  vessels  are  at  least  a  mile  from  the  crib. 
It  is  recommended  that  for  entire  safety  from 
pollution  from  such  sources  that  the  govern- 
ment ue  asked  to  allow  the  establishment  of 
buoys  one-half  mile  from  the  crib  Inside  of 
which   vessels   shall   not  be  allowed   to  pass. 

For  the  further  sanitary  protection  at  the 
intake  crib,  it  is  recommended  that  absolutely 
all  liquid  and  solid  matter.  Including  garbage 
and  wash  water,  be  evaporated  and  incinerated 
and  the  ash  be  removed  in  covered  garbage  cans 
and  that  no  pigeons  or  other  animals  be  allowed 
to  be  kept  on  the  crib. 

9.  The  Cuyahoga  river  and  much  ot  the  water 
along  the  lake  shore  Is  grossly  polluted  with  raw 
sewage  and  manufacturing  wastes  and  the  pro- 
posed new  systems  of  sewage  disposal  would 
materially  relieve  this  condition,  decrease  or 
possibly  remove  the  menace  to  the  water  supply 
during  the  spring  ice  movements  and  add  com- 
fort and  safety  from  Infection  at  the  bathing 
beaches.  It  would  also  save  some  ot  the  money 
which  Is  now  spent  In  dredging  the  river  and 
harbor,  as  a  considerable  portion  ot  the  matter 
now  removed   is  sewage  sludge. 

10.  The  average  typhoid  fever  death  rate  of 
Cleveland  since  the  installation  of  the  new 
water  Intake  has  been  16.3  per  100.000  popula- 
tion. Of  tills  It  Is  estimated  that  about  10 
per  cent  was  due  to  water,  30  per  cent  to  un- 
sanitary conditions  and  transmission  by  flies, 
10  per  cent  to  cases  contracted  out  of  the  city, 
and  5  per  cent  to  milk  and  other  raw  food.  The 
remaining  estimated  45  per  cent  were  contact 
cases  and  could  therefore  be  apportioned  as 
indirectly  caused  by  the  other  sources  ot  infec- 
tion. It  is  possible  by  active  sanitary  work  on 
the  screening  of  all  privy  vaults,  as  well  as 
publicly  exposed  food  In  stores  and  restaurants; 
the  screening  ot  all  reported  cases,  and  the 
cleaning  up  or  liming  of  all  exposed  fecal 
matter  in  alleys,  open  lots  or  elsewhere,  that 
the  typhoid  rate  could  be  reduced  to  less  than 
10  per  IQO.OOO.  A  further  reduction  could  be 
made  by  the  removal  of  improperly  cared  for 
tenement  cases  to  hospitals  where  transmission 
by  contact  would  be  avoided. 

In  commenting  on  Dr.  Jackson's  con- 
clusions Capt.  Beardsley  pointed  out  that  as 
40  per  cent  of  the  sewage  of  Cleveland,  to- 
gether with  a  large  volume  of  manufactur- 
ing waste  is  emptied  ir.lo  the  Cuyahoga  river. 
opposite  the  mouth  of  which  these  observa- 
tions were  taken,  it  foUow's  that  contamina- 
tion from  streams  not  so  burdened,  would 
not  occur  at  a  greater  distance  from  shore, 
than  the  two-mile  limit  arrived  at  for  that 
stream.  Examination  of  Rocky  river,  eight 
miles  west  of  the  Cuyahoga  and  flowing 
through  an  exclusively  agricultural  section, 
verified   this   conclusion. 

It  follows,  therefore,  that  the  water  at  the 
Cleveland  intake,  four  miles  from  shore,  is 
only  liable  to  contamination  during  a  few- 
days  in  the  spring  and  that  this  may  be 
neutralized  by  the  judicious  use  of  chloride 
at   such  times. 

An  interesting  conclusion  of  Dr.  Jackson  s 
in  this  connection  is  that  water  from  the  in- 
take in  use  until  1904,  which  is  a  mile  and  a 
quarter    from   shore  and   a   mile   west  of   the 
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mouth  of  the  river,  if  both  tihered  and 
chlorinated,  would  not  be  as  good  as  that 
from  the  present  intake;  and  further,  that 
■even  if  the  virater  froin  the  new  intake  were 
to  be  filtered,  it  would  still  have  to  be 
cnlorinated  during  the  spring  ice  movement. 
Dr.  Jackson  also  states  that  the  species 
of  colon  bacillus  discovered  recently  in  the 
water  are  the  same  as  those  inhabiting  the 
digestive  organs  of  carrier  pigeons  kept  at 
the  intake  crib  for  purposes  of  communica- 
tion   with    the    shore. 

Why  would  it  not  be  possible  that  the  ap- 
pearance of  the  coli  elsewhere,  heralded  by 
the  investigators  as  undoubted  evidence  of 
sewage  contamination,  should  be  due  to  the 
gulls  that  inhabit  the  lakes  in  great  numbers? 
Excessive  turbidity  was  another  evil  that 
was  charged  up  to  the  Cuyahoga  rivei;  in  the 
agitation  of  last  year,  but  it  was  conclusively 
demonstrated  by  Dr.  Jackson  that  the  tur- 
liidity  at  the  intake  was  caused  by  the  stir- 
ring up  of  the  material  at  the  bottom  of  the 
lake  at  that  point.  It  is  shown  moreover,  by 
the  records  of  the  water  department,  that 
the  turbidity  is  never  either  excessive  or  long 
■continued.  Hardness  was  anotlier  sin  laid  at 
the  door  of  lake  water  by  the  agitators  last 
year  and  it  is  a  fact  that  the  water  of  Lake 
Erie  is  the  hardest  of  any  of  the  Great  Lakes. 
I  recall  in  this  connection,  that  some  of  our 
colleagues  from  the  Chemical  Association  on 
the  joint  conmiittee  were  going  to  save  the 
nousewives  of  Cleveland  thousands  of  dollars 
in  soap  by  softening  as  well  as  filtering  the 
water ;  but  Dr.  Jackson  says  that  the  hard- 
ness "is  so  low  that  it  could  not  be  ma- 
terially   rediiced    by    treatment." 

It  is  interesting  to  note  that  Dr.  Jackson 
attributes  only  ten  per  cent  of  the  typhoid 
fever  in  Cleveland  at  the  present  time  to  the 
water  supply.  During  the  investigations  of 
the  joint  committee  of  the  Professional  So- 
cieties last  year,  we  learned  from  the  records 
that  the  typhoid  death  rate  had  not  varied 
materially  in  the  seven  years  that  the  new 
intake  had  been  in  use.  and  discovered  that 
in  one  section  of  the  city,  30  odd  cases  had 
been  traced  directly  to  a  summer  resort  some 
30  miles  away. 

Vigorous  sanitary  measures  have  been  re- 
sorted to  this  year  in  Qeveland,  including 
the  screening  of  privy  vaults  and  of  food  ex- 
posed for  sale,  and  a  widespread  "fly  swat- 
ting" campaign,  with  the  result  of  reducing 
the  typhoid  rate  to  about  6  per  100,000,  or  not 
much  above  the  records  of  the  best  German 
cities,  which  are  considered  models  in  this 
respect. 

In  conclusion,  it  seems  clear  that  in  their 
natural  state  the  waters  of  the  Great  Lakes 
are  nearly  ideal  for  water  supply  purposes. 
Qties  drawing  their  supply  from  narrow- 
channels,  as  is  the  case  at  Detroit  and  Buf- 
falo, are  likely  to  have  to  resort  to  some 
method  of  purification  in  the  near  future  or 
else  adopt  methods  of  sewage  purification 
that  will  put  a  stop  to  the  increasing  pollu- 
tion. 

Water  taken  from  intakes  within  a  two- 
mile  limit  in  the  open  lakes,  apparently  must 
be  filtered  or  otherwise  purified  as  long  as 
raw  sewage  is  allowed  to  flow  into  the  lakes, 
and  in  the  case  of  Lake  Erie  this  is  made 
still  more  necessary  by  its  shallowness  and 
consequent  liability  to  excessive  turbidity 
during   storms. 

Some  general  requirement  as  to  purifica- 
tion of  sewage  before  it  is  allowed  to  flow 
into  the  lakes  or  tributary  streams  seems  to 
be  imperatively  necessary  for  the  protection 
of  the  shores,  if  for  no  other  reason.  At 
Cleveland  it  was  seriously  considered,  during 
the  present  year,  whetlier  or  not  it  would  be 
necessary  to  close  the  two  bathing  beaches 
at  Edgewater  and  Gordon  Parks.  As  these 
beaches  afford  pleasure  and  comfort  to 
thousands  daily  during  the  summer,  such  an 
event  would  be  nothing  short  of  calamity. 
Extensive  experiments  in  sewage  disposal 
have  been  under  way  during  the  past  year 
at  Cleveland,  and  we  are  hoping  for  a  solu- 
tion of  this  problem  before  another  summer 
comes. 
Finally  it  seems  reasonable  to  assume  that 


water  drawn  from  a  sufficient  distance  from 
the  shores  of  the  Lakes  to  avoid  shore  con- 
tamination and  excessive  turbidity  is  as  near 
an  ideal  water  supply  as  we  can  hope  to  ob- 
tain at  the  present  time  by  any  known 
method   of   purification. 


Notes  on  Water  Supply,  Sewerage  and 
Sanitation. 

State  Supervision  of  Se-wage  and  Water 
Purification  Plants. — In  the  state  of  New- 
Jersey  the  Division  of  Sewerage  and  Water 
Supplies  of  the  State  Board  of  Health  has 
general  supervision  of  the  operation  of  water 
and  sewage  purification  plants.  Some  of  the 
conditions  which  warrant  state  control  of  the 
operation  of  such  plants  are  indicated  by 
the  following  extracts  from  the  latest  annual 
report  of  Francis  E.  Daniels,  Chief  of  the 
Division, 

Sezvage  Plants. — There  are  many  types  and 
combinations  of  sewage  purification  processes 
now  in  operation  in  New  Jersey.  In  many 
cases  the  operating  results  are  highly  satisfac- 
tory while  in  others  they  are  deplorable.  In 
every  case  poor  results  are  easily  e.xplained. 
Some  plants  have  become  hopelessly  overload- 
ed on  account  of  rapid  increase  of  population 
served,  while  others  are  simply  suffering  for 
the  want  of  proper  management  and  systematic 
attention.  To  remedy  overloading,  enlarge- 
luent  of  the  plant  is  necessary,  and  the  present 
financial  conditions  of  some  towns  has  caused 
their  sewage  disposal  plants  to  suffer.  How- 
ever, it  is  the  intention  of  this  division  to  use 
every  effort  to  have  overloaded  plants  rebuilt 
or  enlarged.  There  are  several  other  plants 
which   should  be  enlarged   at  once. 

Many  times  poor  results  and  local  nuisances 
obtain  through  lack  of  care  or  from  improper 
management.  It  is  certainly  not  to  the  credit 
of  engineers,  when  they  build  complicated  dis- 
posal plants,  to  go  away  without  instructing 
the  persons  who  are  to  take  charge  as  to  how 
the  plants  should  be  managed,  and  yet  this 
very  thincr  has  happened  several  times  during 
the  present  year.  The  plants  were  built  and 
sewage  turned  on  without  instructino-  the  at- 
tendant what  to  do.  In  a  few  days  complaints 
from  the  neighborhood  came  to  our  attention 
and  the  troubles  were  remedied  in  short  order. 

The  board  has  recently  authorized  this  di- 
vision to  send  a  man  to  any  sewage  disposal 
or  water  filtration  plant  needing  attention  and 
have  him  remain  there  long  enough  to  put  it 
in  sha^e,  and  to  instruct  the  attendant  by  ex- 
ample, as  well  as  by  precept,  the  proper  meth- 
ods of  management. 

Wate,  Purification  Plants. — In  many  cases 
the  plants  are  well  managed  and  in  good  shape, 
while  in  others  a  coinbination  of  ooor  equip- 
ment and  bad  management  has  given  poor  re- 
sults. It  is  now  the  policy  of  this  division  to 
have  a  man  instruct  tlie  attendant  how  his  plant 
should  be  run  to  give  the  best  results. 
Already  this  has  been  done  in  several  cases 
and  good  results  have  been  accomplished.  In 
some  instances  where  necessary  equipment  has 
been  lacking,  the  owners  have  appreciated  our 
efforts  and  have  procured  additional  apparatus 
and  materials  to  work  with.  At  the  State  Vil- 
lage for  Epileptics,  the  mechanical  filter  was 
in  poor  shape.  In  order  to  eliminate  B.  Coli 
pending  the  overhauling  of  the  filter  plant  it 
was  decided  to  add  hypochlorite.  We  tele- 
phoned to  Philadelphia  for  the  chemical  and 
sent  out  men  to  Skillman.  In  a  few  hours 
an  emergency  disinfecting  plant  was  installed 
and  is  still  in  operation.  The  water  system 
was  thoroughly  disinfected  and  the  filtration 
plant  put  in  good  order. 

There  exists  one  serious  source  of  danger 
at  some  of  the  filtration  plants.  I  refer  to 
by-passes. 

We  have  frequently  found  by-passes  open 
and  polluted  raw  water  being  pumped  directly 
into  the  distributii.g  mains,  while  little  or  no 
water  was  being  filtered.  The  board  has  re- 
cently authorized  this  division  to  have  these 
by-passes  sealed. 

These  seals  shall  not  be  broken,  imder  pen- 
alty of  action  in  the  Court  of  Chancery,  ex- 
cept in  case  of  dire  necessity,  and  then  only 


with  the  consent  of  the  State  Board  of  Health. 
At  such  times  every  precaution  shall  be  taken 
to  protect  the  water  consumers  from  danger 
and  to  prevent  an  outbreak  of  disease. 

Improvement  of  Jones'  Falls  in  Balti- 
more.— The  natural  watercourse  known  as 
Jones'  Falls  is  75  ft.  in  width  and  flows 
through  the  heart  of  the  city.  Before  the  pres- 
ent extensive  sewerage  of  the  city  this  stream 
was  practically  an  open  sewer  of  a  very 
offensive  nature.  The  stream  has  been  con- 
fined for  years  between  parallel  retaining 
walls.  On  beginning  the  study  of  the  sewer- 
ing and  draining  of  the  city  the  chief  engineer 
of  the  sewerage  commission,  Mr.  Calvin  W. 
Hendrick,  was  impressed  with  the  possibility 
of  incorporating  Jones'  Falls  as  a  nart  of  the 
storm  water  drainage  system  by  enclosing  it 
in  reinforced  concrete  conduits,  and  construct- 
ing a  street  on  the  redeemed  strip  of  land. 
Contracts  have  been  let  for  this  work  and 
good  progress  has  been  made.  Commenting 
on  the  value  of  this  improvement  to  the  city 
Mr.  Hendricks,  in  his  latest  annual  report, 
said: 

The  elimination  of  this  stream  is  second  in 
importance  to  the  sewering  of  the  city.  By 
dividing  the  construction  into  two  sections,  ad- 
vertising extensively,  and  utihzing  the  stone 
from  the  tunnel  on  the  second  section  to  build 
the  conduits  for  that  section,  -we  have  been 
able  to  let  these  contracts  for  about  $1,300,000, 
being  less  than  my  original  estimate,  as  con- 
tained in  my  report  to  the  Commission  for  1906 
—viz.,    $1,600,000. 

Unless  one  stops  to  consider  the  far-reaching 
effects  of  this  improvement  on  the  whole  city, 
one  cannot  appreciate  its  value;  among  these 
effects  are  the  improvement  of  the  drainage 
conditions,  the  removal  of  the  menace  to 
health,  the  elimination  of  all  bridges,  together 
with  the  cost  of  their  maintenance,  and  of  all 
pipes  crossing  the  falls,  the  stopping  of  flood- 
ing, preventing  the  breeding  of  mosquitoes  In 
stagnant  pools  in  the  summer,  and  the  redemp- 
tion of  a  strip  of  land  75  ft.  in  width  through 
the  heart  of  the  city,  extending  from  Xhe  docks 
to  the  depots  and  containing  approximately 
12V2  acres,  on  which  a  broad,  smooth  street  will 
be  built,  transforming  the  present  properties 
from  abutting  on  an  open  sewer  to  facing  on  a 
broad  roadway,  and  increasing  the  taxes  sufB- 
ciently  to  pay  the  interest  on  the  cost  of  the 
improvement  and  create  a  sinking  fund  to  re- 
deem the  bond  issue,  also  saving  a  large  sum 
annually  in  the  cost  of  trucking  between  the 
docks  and  the  railroads  by  providing  a  smooth 
street  on  easy  grades,  on  which  one  horse  will 
be  able  to  do  work  which  now  requires  two. 
Other  cities,  at  a  cost  of  millions  of  dollars, 
are  condemning  land  in  order  to  secure  new 
outlets  for  growing  traffic,  while  in  this  case 
the  City  of  Baltimore  is  redeeming  useless  land 
for  this  broad,  new  street  as  an  incident  to  the 
making  of  a  much-needed  improvement  in  the 
drainage  conditions.  From  a  financial  stand- 
point it   will   be  a  paying  investment. 

I  find  that  the  city  has  spent  over  $2,000,000 
in  building  the  present  retaining  walls,  which 
did  not  eliminate  any  of  the  above-mentioned 
troubles,    or   redeem   the  land. 


Water    Meter    Exhibit. — An    educational 

water  meter  exhibit,  to  show  appliances  that 
are  in  modern  use  to  save  water,  will  be  held 
under  the  direction  of  the  Department  of 
Public  Works  of  Philadelphia,  beginning  Oc- 
tober 7.  The  exhibit  will  be  in  the  courtyard 
of  the  city  hall.  Every  device  ^nd  apparatus 
pertaining  to  the  use  and  conservation  of 
water  will  be  shown  in  active  operation.  Dur- 
ing the  evening,  while  the  exhibit  is  in  prog- 
ress, lantern  slides  of  subjects  pertaining  to 
the  municipal  water  supply  will  be  shown. 


Mr.  W.  M.  Barron,  Supt.  of  Water  Works 
at  St.  Clair,  Mich.,  states  that  the  7o0  taps 
there  are  almost  entirely  unmetered.  The  sup- 
ply is  unlimited,  but  there  is  a  good  deal  of 
wastage.  They  doubt  whether  the  interest  on 
the  investment  necessary  to  meter  would  not 
amount  to  more  than  the  saving  in  fuel  and 
w-ear  and  tear  on  the  machinery,  for  reducing 
waste  through  a  complete  meter  system,  would 
amount  to. 


384 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  14. 


Some  Unusual  Methods  of  Foundation 

Work  for  Bridge  Piers  with 

General  Costs- 

A  novel  practice  of  launching  caissons  from 
barges  and  other  methods  of  bridge  pier 
foundation  work  are  described  by  Mr.  Ralph 
Modjeski  in  a  talk  before  the  Oregon  Society 
of    Engineers.     We   select    the    following   cx- 


concrete  in   chambers,  per  cu. 

ft 0.1535  0.0707 

Timber,  average  per  M.  ft.  B.  M.  11.10         

Framing  and  building  per  M.  ft. 

B.   M 19.10         

Rods,    boIt.s,   spilies.   etc.,   per  M. 

ft.    B.    M 5.43         

Locl<s  and  shafts,   per  M.   ft.    B. 

M 7.61         

Concrete  in  place,  per  cu.  yd....     4.84         

Finished   pier,   per   cu.    yd 20.40         

There  were  281,673  ft.  B.   M.  of  timber  in 

caisson  and  crib.     In  the  pier  masonry  above 


Fig.     1 — Caisson    for    Vancouver    Bridge    on     Ways    Ready    to    Be    Launched. 


tracts  from  the  Journal  of  the  .\ssociation  of 
Engineering  Societies  for  September,  1912 : 

V.\NrOi;VF.R    DRIDGE. 

This  bridge  is  located  at  Vancouver.  Wash., 
and  carries  the  Northern  Pacific  R.  R.  over 
the  Washington  channel  of  the  Columbia 
River.  Work  was  begun  in  18(10,  and  one  pier 
was  nearly  completed  and  other  foundation 
work  commenced  when  construction  was  dis- 
continued. The  nearly  completed  pier  was 
made  a  part  of  the  new  work  but  the  other 
foundations  were  planned  and  constructed 
without  regard  to  previous  work.  There 
were  nine  new  piers  built  and  all  were  found- 
ed on  pneumatic  caissons,  generally  21. \5!)  ft., 
built  up  20  ft.  high  on  shore,  launched  ami 
floated  to  position.  Two  methods  of  launch- 
ing were  tried :  One  method  was  to  build 
the  caisson  in  a  vertical  position.  Fig.  1,  using 
suitable  blocking ;  and  another  to  build  it  in 
an  inclined  position.  There  was  no  practical 
difference  between  one  and  the  other  method, 
but  we  finally  decided  to  launch  most  of  them 
in  the  inclined  position.  The  working  cham- 
ber of  the  caissons  had  sides  3  ft.  thick  with 
.'^-in.  planking  on  the  inside,  the  i"oof  being  2 
ft.  6  ins.  thick  with  3-in.  planking  on  the  un- 
der side.  The  entire  caisson  was  planked 
outside  with  two  layers  of  3-in.  planking,  one 
diagonal  and  one  vertical.  .After  the  caissons 
w'ere  properly  calked  and  launched,  they  were 
towed  into  place  and  landed  on  bottom  in  the 
usual  manner.  In  order  to  reduce  the  ten- 
dency to  scour,  the  cribs  above  the  bed  of  the 
river  were  made  with  curved  ends. 

Where  gravel  was  within  practical  reach. 
tlic  piers  were  founded  on  it ;  thus  Piers  I. 
II,  III  and  IV  are  resting  on  gravel.  The 
remaining  live  piers  rest  on  sand  and  the  cut- 
ting edge  of  their  caissons  has  been  sunk  to 
elevation  20,  which   is  80   ft.  below  water. 

The  piers  were  constructed  by  day  labor 
under  the  direction  of  Mr.  Benjamin  L.  Cros- 
by, and  the  work  was  performed  in  quick 
time  and  at  a  very  reasonable  cost,  as  shown 
by  the  following  general  costs,  compiled  by 
Mr.  Crosbv : 

Items.      '  Pier  III.      Pier  X. 

Caisson  and  filling  per  cu.  ft. ...$  0.32        $0.27 
Sinking   below    water,    including 


cribs  there  were  G3-I.2  cu.  yds.  of  granite  and 
312.2  cu.  yds.  of  concrete  backing.  The  fol- 
lowing is  the  distribution  of  unit  costs  per 
cubic  yard  given  by  Mr.  Modjeski : 

Items.  Pier  III. 

Labor,  per  cu.  yd $0.76 

Cement,   per  cu.  yd 3.26 

Sand-gravel,    per   cu.    yd 0.72 

Fuel,   etc 0.10 

Besides  the  main  channel  piers  the  Van- 
couver Bridge  irclude<l  foundations  for  a  via- 
duct across  Hayden   Island  and  ten  piers  and 


Pier  X. 

$0,733 
3.220 
0.710 
0.077 


the  slough  was  from  10  to  30  ft.  The  bottom 
consists  of  silt  or  silt  mi.xed  with  clay,  soft 
clay  and  various  materials  which  make  it 
quite  different  from  pure  sand,  as  in  the 
Washington  Channel.  Pneumatic  foundations 
would  have  been  costly  and  impracticable,  for 
the  reason  that  the  compressibility  of  the  river 
bottom  would  have  required  considerable 
spreading  of  the  foundation  to  obtain  the 
necessary  resistance,  hence  the  caissons  would 
have  had  to  be  quite  large  This  is  the  way 
we  proceeded;  The  bottom  of  the  river  was 
lirst  dredged  out  at  the  site  of  the  pier  to 
l)e  constructed  to  a  depth  slightly  below  the 
proposed  bottom  of  the  concrete.  The  re- 
(|uired  number  of  piles  w'ere  then  driven  and 
cut  off  4  ft.  above  the  proposed  bottom  of 
the  concrete.  The  driving  of  the  piles  com- 
pressed the  soil  and  made  it  generally  rise 
somewhat  between  the  piles,  so  that  we  re- 
quired some  little  excavation  after  the  piles 
were  driven.  The  next  operation  was  the 
driving  of  the  sheet  pile  coflferdam  built  of 
triple  lap  sheet  l)iling  11  ins.  thick.  This  was 
rectangular  and  as  nearly  as  possible  of  the 
size  desired  for  the  concrete  foundation  block. 
Concrete  was  then  deposited  under  water  by 
means  of  a  trcmie,  which  consisted  of  a  flexi- 
ble pipe,  with  a  hopper  on  top.  The  hopper 
was  always  kept  full  of  concrete.  By  raising 
the  pipe,  the  concrete  was  allowed  to  flow  out 
at  the  bottom,  but  care  had  to  be  exercised 
in  not  letting  the  entire  charge  drop  out  at 
once.  In  this  way  the  washing  of  the  cement 
out  of  the  concrete  was  very  largely  pre- 
vented. From  0  to  8  ft.  of  concrete  were  thus 
deposited  under  water.  .After  it  was  suffi- 
ciently set.  the  cofferdam  was  pumped  out  and 
the  remainder  of  the  pier  constructed  in  the 
usual  manner.  One  of  the  advantages  of  this 
method  is  that  the  foundation  block  can  be 
thoroughly  inspected  after  the  water  is 
pumped  out  of  the  cofferdam.  In  each  case 
ihe  concrete  which  was  thus  deposited  under 
water  was  found  in  perfect  condition  and 
fully  capable  of  sustaining  the  load  of  the 
pier  The  sheet  piling  of  the  cofferdam  was 
driven  to  a  penetration  of  from  .30  to  -50  ft., 
according  to  the  resistance  of  the  material 
through  which  it  had  to  go.  This  sheeting 
forms  a  screen  arnuiid  the  piles  and  protects 


Fig.    2 — Caisson    for   Willmette    River    Bridge    on    Barges. 


abutment     for     a     structure     across     Oregon 
Slough.    Some  of  the  slough  foundations  were 
were   built   after   somewhat   unusual   methods 
and  may  be  described  more  particularly. 
The   depth   of   water  on   the   bridge  line   in 


the  pier  against  scour.  Some  difficulty  had 
been  experienced  at  first  in  driving  the  sheet 
piling  so  that  the  pumping  could  easily  be 
done.  After  a  little  experience,  however,  the 
cofferdams  were  driven  practically  watertight. 
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WILLAMETTE  RIVER   BRIDGE. 

The  foundations  for  this  bridge  consist  of 
seven  piers  one  of  which  is  founded  on  piles 
and  the  others  on  pneumatic  caissons. 

The  caissons  in  the  Willamette  River  Bridge 
were  almost  the  exact  counterpart  of  those 
in  the  Columbia  River  Bridge.  They  were 
(ilx21  ft.  in  size,  except  the  draw  pier  caisson, 
which  was  50  ft.  square.  The  launching  of 
the  caissons  was  a  little  difficult,  there  being 
no  suitable  place  for  launching  them  from  in- 
clined ways.  The  launching  was  therefore 
effected  as   follows : 

Two  barges  were  used  for  that  purpose, 
placed  far  enough  apart  to  allow  the  caissons 
to  come  between  them.  Suitable  bents  were 
luiilt  on  the  barges  and  the  caissons  suspend- 
ed from  them,     (.^ee  Fig.  2.)     .\fter  th'e  cais- 


sons were  built  to  a  height  of  20  ft.,  long 
screws  were  attached  and  the  caisson  low- 
ered into  the  water.  To  obviate  the  unequal 
motion  of  the  barges,  due  to  the  wash  from 
passing  boats,  two  heavy  trusses  were  built, 
tying  the  barges  together,  one  truss  being 
placed  at  each  end.  The  pivot  pier  on  the 
west  shore  was  also  built  in  a  somewhat  un- 
usual way.  A  reinforced  concrete  caisson  was 
constructed  with  12x12  timbers  acting  as  cut- 
ting edge,  these  timbers  being  held  by  rods 
projecting  into  the  concrete  of  the  caisson. 
Reinforcing  bars  were  placed  vertically,  hori- 
zontally and  in  an  inclined  plane  parallel  to 
the  sides  of  the  working  chamber.  .\  suffi- 
cient amount  of  concrete  was  placed  in  this 
caisson  to  give  the  required  weight.  There 
were  two  openings  or  shafts  left  in  the  roof, 
each    4    ft.    square.      These    shafts    were   pro- 


vided with  recesses,  so  that  bulkheads  could 
be  constructed  if  needed.  It  was  intended  to 
sink  this  caisson  by  ocen  excavation,  but  pro- 
vision was  made  to  sink  it  by  compressed  air 
if  necessary.  After  a  certain  depth  was 
reached,  it  was  impossible  to  keep  the  water 
out  of  the  chamber  because  of  the  permeable 
nature  of  the  material,  so  that  bulkheads  were 
placed  in  the  shafts,  and  the  sinking  was  fin- 
ished   under   compressed   air. 

The  caisson  for  Pier  III,  or  the  pivot  pier, 
which  was  -50  ft.  square,  was  also  built  on 
two  barges,  but  the  launching  was  effected  by 
flooding  the  barges.  The  caisson  as  built  on 
the  barges  was  towed  first  into  position,  and 
then  the  water  was  admitted  into  the  barges. 
Two  box  floats  were  placed  on  the  outside 
edge  of  each  barge.  This  helped  to  keep  the 
barges   in   proper  position   while  being  sunk. 


DRAINAGE    AND     IRRIGATION    SECTION 


An    Irrigation    Pumping    Plant    With 

Three  Lifts  for  the  Snow-Moody 

Development  Co.,  Payette, 

Idaho. 

Contributed    by    G.    T.    Ingeisoll,    Consulting 
Engineer,   Salt  Lake  City,   Utah. 

In  the  extreme  eastern  part  of  Malheur 
county.  Oregon,  along  the  Snake  River  and 
opposite  the  town  of  Weiser,  Idaho,  there  lies 
a  beautiful  tract  of  land,  extending  back  from 


tory  along  the  Snake  River  for  many  iniles, 
and  special  rates  are  given  fur  irrigation 
pumping. 

The  Snow-Moody  Development  Co.  of  Salt 
Lake  City,  one  of  the  most  enterprising  and 
successful  corporations  in  the  construction  of 
irrigation  works,  made  a  proposition  to  the 
land  owners  for  a  motor  driven  pumping  sta- 
tion to  supply  water  for  about  6,000  acres,  the 
power  for  motors  to  be  taken  from  the  lines 
of  the  Idaho-Oregon  Light  &  Power  Co.  This 
proposition  being  accepted,  work  was  promptly 


Interior    View    of    Pump    Room    of    Irrigation    Puming     Station,    Payette,     Idaho, 


the  river  in  a  succession  of  benches  and  hav- 
ing a  gentle  slope  between  benches  to  the 
river.  The  soil  is  fertile  and  deep,  rich  sandy 
loam,  suitable  for  a  great  variety  of  crops  and 
easy  to  cultivate  and  irrigate.  The  land  was 
taken  up  many  years  ago  and  various  schemes 
have  been  proposed,  with  passing  years,  for 
irrigating  this  fine  tract  of  Jand,  locally  known 
as  Dead  Ox  Flat.  The  Snake  River  at  this 
point  has  a  width  of  (]00  to  800  ft.,  with  very 
little  fall,  and  0,000  to  10.000  sec.  ft.  minimum 
flow,  Init  with  abundance  of  water  at  hand  no 
plan  of  suoplying  water  to  this  land  assumed 
definite  shape  for  many  years,  principally  on 
account  of  the  high  cost  of  power.  With  the 
advent  of  the  Idaho-Oregon  Light  &  Power 
Co..  however,  conditions  chanced.  This  com- 
pany has  hydroelectric  plants  at  favorable 
points  on  the  Snake.  Payette  and  Boise  rivers, 
and    their    transmission    lines    cover   the   tcrri- 


started  to  provide  water  for  1912.  The  con- 
tract specified  first  class  construction  work  and 
equipment,  and  the  engineers  were  instructed 
to  design  a  high  grade  pumping  station  to  suit 
the  conditions. 

The  land  to  be  watered  was  divided  into 
three  benches  or  lifts,  each  lift  to  have  its  sep- 
arate main  canal  into  which  water  would  be 
delivered  by  pipe  lines  from  the  pumping  sta- 
tion. For  convenience  we  will  call  these  three 
benches  A.  B  and  C.  --\ssuming  the  normal 
elevation  of  water  in  the  Snake  River  as  O, 
the  elevation  of  water  in  canal  A  is  108  ft., 
canal  B  8.3  ft.  and  canal  C  48  ft.,  or,  in  other 
words,  the  normal  static  head  for  pumps  A  is 
108  ft.,  for  pumps  B  8.3  ft.  and  for  pumps  C  48 
ft.,  to  which  must  be  added  e.Ttrance  and  ve- 
Iccitv  head  and  friction  head,  and  allowance 
made  for  difference  in  elevation  of  water  in 
Srnki^  River.     The  quantity  of  water  required 


to  be  pumped  was  1  sec.  ft.  for  100  acres. 
Canal  A  required  20  sec.  ft.  canal  B  30  sec. 
ft.,  and  canal  C  12  sec.  ft.,  these  being  the 
theoretical  quantities. 

Considerable  attention  is  now  being  given  to 
irrigation  by  pumping  in  the  west,  and  the 
writer  believes : 

(1)  The  practical  success  of  irrigation  by 
pumping  will  depend  very  largely  on  the  class 
of  installation  that  is  made. 

(2)  The  cost  of  electric  power  for  pump- 
ing will  always  be  the  larger  cost  factor  in  ir- 
rigation by  pumping,  hence  the  importance  of 
best  possible  mechanical  efficiency  in  the  equip- 
ment used. 

(3)  The  pumping  station  should  be  so  lo- 
cated and  equipment  so  arranged  as  to  reduce 
to  lowest  reasonable  amount  all  other  losses 
due  to  friction  in  pipe  lines  and  equipment. 

Before  any  details  as  to  pumping  equipment 
could  be  worked  out,  it  was  necessary  to  de- 
cide as  to  the  location  of  the  pump  station. 
The  Snake  River  has  at  this  point  a  difference 
in  elevation  between  high  and  low  water  of 
nearly  8  ft.  To  reach  Canal  A  at  its  upper 
end  from  Snake  River  would  require  about 
3,600  ft.  of  pipe  line  and  not  much  less  for  the 
other  tw-o  canals,  thus  making  expensive  con- 
struction work  and  requiring  extra  power  to 
overcome  friction  in  pine  lines.  A  pump  sta- 
tion at  the  river  also  required  considerable 
longer  branch  power  line  from  the  main  high 
tension  power  line.  At  the  extreme  upper  end 
1.1  f  this  tract  to  be  watered  the  low  flat  ground 
of  the  river  bank  extended  in  from  the  river 
a  distance  of  over  3,000  ft.  Investigation  de- 
veloped the  fact  that  the  topography  at  this 
point  was  such  that  an  open  canal  could  be 
excavated  from  the  river  inland  to  a  point 
from  which  .500  ft.  or  less  of  pipe  line  would 
reach  each  one  of  the  canals.  The  cost  of  this 
open  canal  would  be  less  than  the  long  pipe 
lines ;  friction  losses  would  be  reduced  and 
power  line  would  be  shorter.  For  these  rea- 
sons the  pumping  station  was  located  at  the 
end  of  a  canal  3,500  ft.  long,  proper  headgates 
being  installed  at  the  river  to  control  the 
water  in  the  canal.  The  location  of  pumping 
station  having  been  selected,  the  next  prob- 
lem w'as  to  work  out  a  design  of  building  and 
type  and  arrangement  of  pumps  and  electrical 
equipment. 

The  land  owners  had  specified  for  this 
pumping  station  that  for  canal  A  there  should 
be  tw'o  pump  units,  each  half  the  required 
quantity  of  water,  and  for  canal  B  there  should 
be  three  units,  each  one-third  the  total  quan- 
tity of  water,  and  furtlicr.  that  there  should  be 
a  relay  or  spare  unit  of  not  less  than  10-sec,  ft. 
capacity  that  should  he  used  to  deliver  water 
into  either  canal  A  or  B.  For  Canal  C  there 
were  to  be  two  units,  each  having  a  capacity 
of  one-half  the  total  amount.  It  will  be  noted 
that  the  unit  size  for  pumps  for  canals  A  and 
B  is  10  sec.  ft.  and  for  canal  C  6  sec.  ft.  To 
meet  the  above  requirements,  therefore,  it  was 
decided  to  malve  si.x  pumps,  all  of  the  same 
sreneral  desi.gn  and  capacitv  for  canals  A  and 
B.     The  three  pumps  for  canal  ./  were  to  bo 
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designed  to  work  against  a  total  head  of  about 
110  It.,  and  the  three  pumps  for  canal  B  were 
to  be  designed  to  work  against  a  total  head  of 
about  85  ft.;  one  of  the  pumps,  therefore,  de- 
livering into  canal  A  would  be  a  relay  or  spare 
pump  which  might  be  used  in  place  of  either 
one  of  the  other  pumps  delivering  into  canal 
A;  or.  if  desired,  the  same  pump  could  be 
used  as  a  relay  or  spare  oump  for  anyone  of 
the  three  pumps  delivering  into  canal  B.  This 
result  was  obtained  by  cutting  a  bypass  from 
canal  A  to  canal  B  to  allow  10  sec.  ft.  of  water 
to  flow  from  canal  A  to  canal  B.  It  is  true 
that  to  deliver  water  for  canal  B  in  this  way 
would  require  more  power  than  by  pumping 
direct,  but  this  plan  would  only  be  used  in  case 
of  emergency  and  then  only  temporarily  until 
troubles  could  be  repaired.  For  canal  C  it 
was  decided  to  use  two  pumps,  each  having 
capacity  of  G  sec.  ft. 

It  may  be  here  stated  that  for  irrigating  the 
ordinary  crop  the  landowners  of  any  project 
will  require  about  one-third  of  the  maximum 
quantity  of  water  at  the  beginning  of  the  ir- 
rigating season.  This  quantity  gradually  in- 
creases to  maximum  during  August  and  Sep- 
tember,  and   then    falls   off   again    during   the 


water  passages  may  be  had  by  removal  of  a 
few  bolts,  or,  to  sum  it  up  briefly,  an  irrigation 
pump  should  be  so  designed  that  a  farmer  of 
average  intelligence  can  run  it  for  20  years 
with  minimum  cost  of  power,  repairs  and 
stoppages. 

At  the  inland  end  of  the  canal  above  re- 
ferred to  the  elevation  of  the  floor  level  of 
the  pump  house.  luaking  due  allowance  for 
the  rise  and  fall  of  the  Snake  River,  was  o 
ft.  lower  than  the  surface  of  the  ground.  A 
pump  house  therefore  located  on  the  surface 
of  the  ground  at  one  side  of  the  canal  would 
mean  long  suction  pipes  to  reach  the  water  at 
low  stage.  Long  suction  pipes  are  not  desir- 
able for  centrifugal  pumps.  Furthermore,  the 
character  of  the  material  in  the  bottom  of  the 
canal  excavation  being  sand  and  gravel  and 
some  quicksand,  made  it  necessary  to  make 
a  concrete  sump  at  the  end  of  canal.  By 
making  the  walls  of  this  sump  heavy  enough 
the  pump  house  could  be  built  directly  over 
the  sump,  thus  making  the  shortest  suction 
lift  for  pumps.  This  appeared  then  to  be 
the  best  location  for  pump  building.  The  type 
of  pump  and  arrangement  of  pumps  in  the 
building   now    required   careful    consideration. 


to  the  header  placed  directly  over  the  pumps. 
-\s  previously  stated,  three  units  were  to  dis- 
charge into  one  pipeline,  delivering  water  into 
canal  A,  one  of  these  being  an  extra  or  re- 
lay pump.  Three  units  discharge  into  one 
pipe  line  delivering  water  into  canal  B  and 
two  units  discharge  into  one  pipe  line  deliver- 
ing water  into  canal  C. 

Figures  1  and  2  show  the  type  of  pump  used 
which  may  be  described  as  a  horizontal  dou- 
ble suction  overdischarge  centrifugal  pump 
with  vertical  split  case.  The  importance  of 
the  split  case  for  centrifugal  pumps  used  in 
irrigation  work  cannot  be  too  strongly  urged. 
In  taking  water  from  rivers  or  canals,  it  fre- 
quently happens  that  moss  weeds  or  other 
foreign  matter  will  be  drawn  into  the  suction 
of  a  pump  and  become  tangled  in  the  runner, 
thus  reducing  the  quantity  of  water  pumped. 
When  such  condition  occurs  the  split  case 
may  be  removed  and  runner  and  water  pas- 
sages cleaned  with  short  delay.  Figure  3 
shows  longitudinal  elevation  of  pumps,  valves 
and  headers. 

BUILniNG. 

The  complete  building  consists  of  pump 
room     and     transformer     room.       As     before 


Fig.    1 — Transverse   Section    of   Pump   and    Transformer     Houses.     Irrigation     Pumping    Station,    Payette,    Idaho. 


succeeding  two  months.  It  is  for  this  reason 
that  more  than  one  unit  is  used  to  supply  the 
water  to  each  canal. 

From  the  preceding  paragraphs  it  will  be 
seen  why  the  pumping  plant  was  located  at 
the  extreme  end  of  the  canal. 

The  type  of  pumps  to  be  used  for  irrigation 
pumping  is  very  important.  The  writer  has 
too  often  noted  a  tendency  in  many  cases  to 
furnish  the  cheapest  pump  to  the  farmer  that 
would  deliver  the  quantity  of  water  required, 
regardless  of  mechanical  efficiency,  cost  of 
maintenance,  repairs  and  ease  of  inspection. 
.■\s  the  pumps  are  a  permanent  part  of  the 
project,  and  must  supply  water  so  long  as  the 
land  is  irrigated,  they  should  be  designed  so 
as  to  give  the  highest  possible  mechanical  ef- 
ficiency, and,  in  order  that  the  power  cost, 
which  is  a  constant  charge  year  after  year, 
may  be  made  as  low  as  possible,  irrigation 
pumps  should  also  be  designed  so  that  all 
parts  subject  to  wear  may  be  renewed  at  slight 
expense,  so  that  the  machine  can  be  kept  up  to 
its  original  efficiency  by  occasional  renewals. 
Irrigation  pumps  should  also  be  so  designed 
that  complete  inspection  of  the  runner  and  all 


.Ml  of  the  ])umps  were  to  be  direct  motor 
driven  and  each  unit  must  have  ample  floor 
space  around  it.  The  flow  lines  must  be  the 
most  simple  and  direct  possible.  The  floor 
space  must  be  reduced  to  a  minimimi.  The 
arrangement  of  valves  and  headers  must  be 
simple  and  not  require  too  much  floor  space ; 
the  priming  system  must  be  simple  and  effi- 
cient and  of  such  design  that  any  pump  could 
be  primed  in  live  minutes  or  less. 

The  type  of  pump  first  considered  was  the 
standard  horizontal  double  suction  centrifugal 
|)ump  with  horizontal  inlet  and  discharge. 
This  type  of  pump  would  require  a  90°  el- 
bow on  the  suction  side  and  the  check  valve 
and  gate  valve  on  discharge  side  would  be 
on  the  floor,  thus  taking  up  considerable  floor 
space  with  headers  also  on  rioor  either  in- 
side or  outside  the  building.  Any  arrange- 
ment of  this  type  of  pump  that  could  be  de- 
vised was  unsatisfactory  as  to  flow  lines  and 
floor  space  and  very  unsatisfactory  to  have 
floor  space  taken  up  by  elbows,  valves  and 
fittings.  For  these  reasons  it  was  decided  to 
design  a  special  pump  having  vertical  suc- 
tion and  over  discharge  at  an  angle  of  3.5°  in- 


stated, the  pump  room  is  built  over  the  sump 
at  end  of  canal.  The  inside  dimension  of 
floor  space  is  22  ft.  4  ins.  x  ti4  ft.  10  ins.  The 
walls  of  the  sump  are  24-in.  concrete  with 
batter  to  30  ins.  The  floor  of  the  sump  is  12- 
in.  concrete.  From  the  floor  of  the  sump  to 
the  pumn  floor  is  10  ft.  The  floor  space  above 
named  provides  for  eight  pumps  and  motors 
and  switch  board  with  ample  room  on  the 
floor  around  each  pump  and  motor.  The 
floor  for  the  pumps  is  of  1.5-in.  42-lb.  I-beams 
spaced  about  4  ft.  and  running  from  wall  to 
wall  across  the  sump.  A  reinforced  concrete 
floor  covers  these  I-beams  with  6-in.  thickness 
of  concrete.  Conduits  are  laid  in  this  con- 
crete floor  for  all  wiring  from  switchboard  to 
motors. 

In  designing  the  floor  for  this  pump  room  it 
was  necessary  to  consider  not  only  the  weight 
to  be  carried  but  the  fact  that  eight  pumps 
and  eight  motors  may  be  in  operation  all  at 
one  time  running  at  speeds  of  about  1.150 
r.p.m.,   thus   producing  considerable  vibration. 

The  transformer  room  is  30  ft.  4  ins.  x  26 
ft.  4  ins.,  adjoining  the  pump  room  on  one 
side,  the  foundation  being  concrete  extending 


October  2,  1912. 


ENGINEERING     &     CONTRACTING 


387 


about  4  ft.  below  floor  levels.  A  21-in.  con- 
crete wall  extends  5  ft.  above  the  floor  level 
of  the  station  and  forms  a  dado  around  the 
pump  and  transformer  rooms.  The  floor  of 
the  transformer  room  is  concrete  6  ins.  thick, 


specifies  that  a  pump  shall  actually  deliver  5 
per  cent  to  10  per  cent  more  than  the  theo- 
retical quantity  of  water  required.  The  pumps 
for  Canals  A  and  B  were  therefore  designed 
to  deliver  about  4,800  gals.  p.   min.   each  and 


ing  of  all  working  parts  without  disturbing 
suction  piping,  discharge  piping  or  working 
parts  of  the  pump.  Suction  to  be  vertical  and 
discharge  to  be  over  at  an  angle  of  35'  with 
the   horizontal. 


Fig.   2 — Diagram    Section    of   Pump    Unit,    Irrigation    Pumping    Station,    Payette,    Idaho. 


increased  to  12  ins.  reinforced  under  the 
transformer.  The  walls  of  both  the  pump 
and  the  transformer  house  above  the  con- 
crete dado  are  of  13-in.  hard-burned  brick 
with  pilasters.  Ample  windows  and  doors  are 
provided.  The  roof  of  the  pump  building  has 
four  steel  trusses  13-ft.  spacing  with  a  hip 
at  each  end ;  2xl0-in.  purlins  are  used  with 
2-in.  T.  &  G.  planking  and  shingles.  The 
transformer  building  has  a  flat  roof,  the  fram- 
ing consisting  of  two  18-in.  35-lb.  I-beams 
with  10-in.  L'5-lb.  I-beams  framed  into  same ; 
these  carry  2xl0-in.  joists  and  2-in.  T.  &  G. 
planking  with  heavy  asbestos  roofing.  The 
underside  of  the  2.\10-in.  joists  is  also  cov- 
ered with  heavy  asbestos  board.  The  distance 
from  the  floor  to  the  18-in.  I-beams  is  18  ft. 

PUMPS. 

In  designing  centrifugal  pumps  for  irriga- 
tion work  care  must  be  taken  to  deliver  more 
than    the    theoretical    quantity    of    water.      A 


the  pumps  for  C  were  designed  to  deliver 
about  3,000  gals.  p.  min.  each.  All  of  the 
pumps  for  A  and  B  have  14-in.  suction  and 
14-in.  discharge ;  this  gives  easy  flow  lines  in- 
to and  out  of  the  runner.  Pumps  C  have  12- 
in.  suction  and  discharge.  The  detail  specifi- 
cations of  the  pumps  are  as  follows:  For 
horizontal  t''ne  double-suction  single-stage  cen- 
trifugal pump  having  14-in.  diameter  of  suc- 
tion inlet  and  14-in.  diameter  of  discharge 
outlet : 

CAPACITY  AND  EFFICIENCY.— When  oper- 
ating at  a  speed  ot  1.175  revolutions  per  minute, 
pump  will  deliver  4,800  U.  S.  gallons  of  water 
per  minute  against  a  total  gage  head  of  110 
ft.  with  an  efficiency  of  not  less  than  75  per 
cent  requiring  ....  brake  horsepower  to  drive 
it.  Above  total  gage  head  includes  suction  lift 
which  shall  not  exceed  12  ft.  of  water,  includ- 
ing friction.  Suction  lift  to  be  measured  to  the 
center  of  pump  shaft. 


IMPELLER. — To  be  made  of  Government 
Bronze  of  the  enclosed  double  suction  type,  de- 
signed to  meet  the  conditions  herein  specified. 
Impeller  to  be  finished  all  over  and  to  be  In 
hydraulic  and  rotative  balance. 

WEARING  RINGS.— The  pump  case  and  im- 
peller to  be  protected  from  wear  at  the  packing 
joint  between  suction  and  discharge  chamber 
by  removable  bronze  wearing  rings  fitted  to 
both  pump  case  and  impeller. 

SHAFT.— To  be  of  forged  steel  turned  to  size 
and  ground  true.  To  be  protected  from  the 
action  of  the  water  handled  and  from  wear  ii» 
the  stuffing  boxes  by  removable  bronze  sleeves. 

BEARINGS.— To  be  of  cast  iron,  babbitt  lined. 
To  be  of  the  split  type,  allowing  them  to  be 
removed  without  disturbing  any  part  of  the 
pump  other  than  the  bearing  cap.  Bearings 
are  ring  oiled,  having  ample  oil  reservoir  and 
are  so  located  that  no  oil  can  pass  into  the 
pump  case. 


Fig.  3 — Longitudinal   Section  of  Pump    House   Showing    Pumps   and    Headers,    Irrigation    Pumping  Station,  Payette,  Idaho. 


farmer    who    buys    water    is    very    particular  PUMP   CASE.— To   be   made  of   close   grained  STUFFING     BOXES.— To     be     arranged     for 

that  he  shall  have  all   that  he  pays   for  and  a       cast   iron,  divided  vertically  through  the  center       water   seal   and   soft   packing.     Packing   glands 
little   more.      The   writer   therefore   generally       line  of  shaft,   permitting  inspection  and  clean-       to  be  made  of  bronze.    They  are  split  and  may 
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be  removed  without  disturbing  any  other  part. 
Drip  boxes  and  drainage  openings  are  provided 
for  each  gland. 

MOUNTING. — Pump  will  be  mounted  on  a 
cast  iron  sub-base  extended  for  direct  connec- 
tion; pump  will  be  supplied  with  flexible 
coupling. 

V.ALVES. 

Where  motor-driven  centrifugal  pumps  are 
used,  under  100-ft,  head,  the  general  practice 
is  to  put  on  the  discharge  side  of  the  pump 
a  swing  check  valve,  the  purpose  of  which  is 
to  close  when  power  goes  off  suddenly  and 
prevent  damage  to  pump.  .'\  gate  valve  is 
also  used,  the  purpose  of  which  is  to  hold  the 
water  in  the  pump  when  priming  and  starting, 
heing  gradually  opened  as  the  pump  gets  up 
to  speed  and  capacity ;  also  to  shut  off  water 
in  case  of  repairs.  These  two  valves  add  to 
the  friction  particularly  if  made  the  same  size 
as  the  discharge  nozzle  of  the  pump.  In  or- 
der to  reduce  this  friction  loss  a  special  swing 
check  valve  was  designed,  having  a  locking 
device   so   that   the   valve   might  be   locked   in 


lines    will    he    less,    when    less    than    the    full 
number  of   pumps  are  operating. 

The  headers  for  this  pumping  station  are 
made  of  3/16-in.  and  %-in.  welded  tubing. 
For  pumps  A  and  B  the  diameter  being  3C 
ins.,  and  for  pumps  C  the  diameter  being  24 
ins.  In  each  case  the  header  extends  a  dis- 
tance of  10  ft.  outside  the  pump  building  and 
is  provided  with  heavy  lugs  and  anchored  by 
means  of  1-in.  rods  to  a  concrete  block.  The 
outer  end  of  this  section  connects  to  the 
wood  stave  pipe  as  previously  described.  This 
joint  is  made  by  clamping  the  wood  pipe  over 
the  steel  tube  for  a  distance  of  about  18  ins., 
the  tubing  for  this  purpose  being  made  36 
ins.  outside  diameter ;  by  using  care  in  fit- 
ting, this  joint  has  been  found  very  satisfac- 
tory. The  other  end  is  joined  to  the  header 
extending  inside  the  pump  building  by  means 
of  a  steel  bolted  joint  which  acts  as  an  ex- 
pansion joint.  The  taper  section  of  headers 
for  pumps  A  and  B  is  about  20  ft.  long  and 
18  ins.  in  diameter  at  the  small  end,  and  for 
pumps  C  the  length  of  taper  section  is  about 
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Fig.    A — Test    of    14-in.    R.    M.    D.    American     Centrifugal     Pump,    Irrigation     Pumping     Sta 

tion.    Payette,    Idaho. 


the  closed  position  wliile  priming  and  starting 
the  pump.  The  locking  device  could  also  be 
used  to  close  the  valve  in  case  of  repairs  to 
the  pump. 

By  the  use  of  this  special  valve  no  gate 
valve  is  required  and  friction  will  be  reduced. 

HEADERS,  PIPE  LINES. 

Discharge  pipe  lines  are  made  of  3G-in. 
diameter :  continuous  stave  wood  pipe  for 
canals  .-/  and  B,  and  24-in.  diameter  con- 
tinuous stave  wood  pipe  for  canal  C:  stan- 
dard specilications  with  factor  of  safety  of  'i. 
The  maximum  quantity  of  water  possible  to 
be  discharged  into  canal  A  when  all  three 
pumps  are  running  is  estimated  at  35  sec.  ft., 
and  the  same  quantity  approximately  will  be 
discharged  into  canal  B  by  all  three  pumps, 
and  about  14  sec.  ft.  may  be  discharged  into 
Canal  C  when  two  pumps  are  running 

The  length  of  each  pipe  line  is  about  600  ft. 
Using  the  formulas  and  tables  given  by  Ha- 
zen  and  Williams  with  coefficient  C  =  100, 
which  the  writer  has  found  to  be  about  right 
for  the  conditions  given,  we  will  have  a  fric- 
tion loss  of  about  1..5  ft.,  the  average  velocity 
being  about  5  ft.  per  second.  In  the  24-in. 
pipe  line  from  oumns  C.  when  discharging 
13.5  sec.  ft.,  the  friction  loss  will  be  not  over 
1  ft.,  with  a  velocity  of  about  4.5  ft.  per  sec- 
ond. The  above  figures  are  based  on  dis- 
charge of  full  capacity  of  the  pumps  through 
each  pipe  line  and  the   friction  losses  in  pipe 


11  ft.  and  the  smaller  end  10  ins.  in  diameter. 
To  each  taper  section  is  rivetted  the  taper 
nozzles  which  connect  to  the  pumps.  The 
nozzles  for  pumps  A  and  B  are  3/lC-in.  weld- 
ed taper  tubes  14  ins.  to  20  ins.,  and  each 
nozzle  is  provided  with  a  14-in.  steel  flange 
faced  and  drilled.  For  pumps  C  the  nozzles 
are  3/l()-in.  welded  tubing  taper  from  12  ins. 
to  18  ins.,  each  nozzle  being  provided  with  a 
r2-in.  forged  steel  flange  faced  and  drilled. 
The  headers  are  supported  by  hangers  from 
(he  trusses  immediately  overhead  and  stan- 
dard pipe  supports  from  the  floor. 

W:  the  extreme  end  of  each  header  are 
placed  two  4-in.  hydraulic  relief  valves,  set  at 
a  few  pounds  above  the  normal  working  pres- 
sure in  the  header ;  drain  tubes  extend  from 
these  relief  valves  through  the  floor  into  the 
sump. 

Electric  power  is  liable  to  go  off  instantly, 
and  in  case  this  happens,  relief  valves  will 
help  to  relieve  the  shock  on  the  headers. 
Pumps  /]  and  B  are  each  provided  with  .3/16- 
in.  welded  taper  suction  tubes  14  ft.  long  and 
taper  14  ins.  to  20  ins.  Pumps  C  are  each 
provided  with  3/ll)-in.  welded  taper  suction 
tube  14  ft.  long  and  taper  12  ins.  to  18  ins. 
with   forged  steel  flanges. 

In  any  centrifugal  pump  installation,  where 
the  suction  lift  may  be  12  ft.  or  more,  it  is 
important  that  the  suction  pipes  be  absolutely 
tight;    air    leaks    make    priming    difficult    and 


aftect  the  efficiency  of  the  pump.  The  welded 
tube  with  forged  steel  flanges,  is  the  only 
really  satisfactory  suction  pipe  for  centrifugal 
pumps  that  the  writer  has  ever  used.  Welded 
tubing  is  equally  satisfactory  for  piunp  head- 
ers within  the  pump  house. 

PRIMING. 

The  priming  system  used  at  this  pumping 
station  consists  of  a  water  jet  primer  con- 
nected to  each  pump,  and  a  general  piping 
system  overhead  parallel  with  the  headers  and 
connecting  into  the  header  for  pumps  A. 
where  water  is  available  under  pressure  of 
about  45  lbs.  To  prune  any  one  pump,  it  is 
only  necessary  to  open  the  stop  cock  to  admit 
water  to  the  primer  and  open  the  cock  con- 
necting with  the  top  of  the  pump  shell.  In 
about  6  minutes  the  purup  is  primed.  The 
water  passing  through  the  primer  goes  by 
means  of  discharge  pipe  through  the  floor  in- 
to the  sump.  .\n  auxiliary  motor-driven 
pump,  capacity  00  gals.  p.  min.,  00  lbs.  pres- 
sure, is  provided,  which  takes  water  from 
the  sump  and  mav  discharge  into  the  priming 
header.  This  small  pump  is  used  for  priming 
when  there  is  no  water  in  the  pipe  line  of 
pumps  A. 

ELECTRICAL     EQUIPMENT. 

The  power  contract  between  the  land  own- 
ers and  the  power  company  specified  that 
power  for  this  pumping  station  should  be 
taken  from  the  main  00,0110-volt  transmission 
line  of  the  Idaho-Oregon  Light  &  Power  Co., 
thus  necessitating  a  transformer  station,  60,- 
000  to  440  volts.  In  determining  the  amount 
of  power  required  to  operate  these  juimps 
the  following  points  were  considered : 

(1)  Variation  in  static  head  due  to  rise 
and  fall  of  Snake  River,  thus  making  corres- 
ponding variation  in  total  head. 

(2)  Variation  in  volume  of  water  dis- 
charged by  each  pump  due  to  variation  in 
head;  variation  in  number  of  pumps  discharg- 
ing into  each  header,  and  possible  variation 
in  speed  of  pump  and  mechanical  efficiency  of 
pump. 

It  was  desired  to  use  motors  having  a  nor- 
mal capacitv  at  least  equal  to  or  greater  than 
the  maximum  amount  of  power  that  might  be 
required   under  any   of   the  above   conditions. 

It  was  found  that  a  rating  of  4,800  gals. 
p.  min.  and  50-ft.  total  head  and  70  per  cent 
with  70  per  cent  mechanical  efficiency  of 
I)umps  would  be  a  safe  margin  for  all  condi- 
tions. This  requires  about  190.6  hp.  delivered 
to  pump  runner  shaft  and  the  standard  200 
hp.  motor  would  suit  this  case. 

In  the  same  way  a  rating  of  4,800  gals.  p. 
min.  and  83  ft.  total  head  and  70  per  cent 
mechanical  efficiency  of  pumps  was  used  for 
pumps  B.  making  the  total  horse  power  re- 
(|uired  delivered  to  the  pump  shaft,  143.7.  A 
150-hp.  motor  was  therefore  used  for  pumps 
B.  In  the  same  way.  a  rating  of  2,800  gals, 
p,  min.  and  50-ft.  total  head  and  70  per  cent 
mechanical  efficiency  was  used  for  pumps  C. 
making  total  horse  nower  required  delivered 
to  pump  runner  shaft  50.4.  A  50-hp.  motor 
was  therefore  used  for  pumps  C.  It  will  ap- 
pear therefore  that  the  rating  of  motors  used 
in  this  pumping  station  is  for  pumps  A,  600 
hp. ;  for  pumps  B.  450.  and  for  pumns  C  100 
hp.,  or  a  total  of  1,150  hp.,  not  including 
small   auxiliary   priming  pump  motor. 

The  motors  used  on  pumps  A  are  1-6-200- 
hp— 1,200-440-voIt.  form  M  complete  with 
bearings  and  extended  shaft  for  coupling  to 
pumps.  The  motors  used  on  pumps  B  are 
I-(;-150-hp,— 1.200-440-volt.  form  M  induction 
motors  w'ith  bearings,  extended  shaft  for  cou- 
plings and  controller  for  starting  duty.  The 
motors  used  on  pumps  C  are  1-8-50-hp. — !'I10- 
440-volt,  form  L  induction  motor  complete 
with  bearings,  extended  shaft  for  coupling  and 
starting  lever  with  internal  startin.g  resistance. 

TRANSFORMER    EQUIPMENT. 

The  transformers  used  are  three — \VC-60- 
333-60.000  Delta-400-volt.  oil-insulated  water- 
cooled  single-phase  transformers,  also  one  70,- 
000-volt  aluminium  cell  lightning  arrester 
equipment  complete  with  horn  gaps  for  delta 
circuit.  .'Mso  one  trinle-pole  single  throw 
70.000-volt  automatic  oil  switch  with  high  ten- 
sion series  relay  mechanical  trip  and  operating 
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mechanism.  Also  three  70.000-volt  choke  coils 
and  three  70,000-volt  disconnecting  switches. 
The  horn  gaps  are  placed  on  the  roof  of 
transformer  building.  The  charging  of  ar- 
rester cells  is  taken  care  of  from  the  inside 
of  the  building  by  means  of  a  device  self- 
contained  in  the  guard  rail  around  the  arrest- 
ers. The  sheath  of  the  disconnecting  switch 
is  made  integral  with  the  roof  type  high 
tension  entrance  insulator.  The  switchboard 
is  of  black  marine  slate  and  consists  of  one 
totalizing  panel  and  eight  feeder  panels,  hori- 
zontal edgewise  readinp^  instruments  are  used 
with  dull  black  finish,  each  feeder  panel  hav- 
ing ammeter  and  the  totalizing  panel  having 
volt  meter  ammeter  and  graphic  recording 
watt  meter.  The  switches  are  all  oil  type 
with  overload  coil. 

LIGHTING. 

.A  .3-kw. — 440-110  transformer  is  used  for 
lighting  system  for  both  pump  room  and 
transformer  room. 

TESTS. 

.•\  number  of  tests  made  as  to  quantity  of 
water  discharged  by  pumps  showed  that  all 
pumps  discharged  5  per  cent  to  10  per  cent 
more  than  tire  quantity  on  which  power  rat- 
ings were  based ;  also  the  quantity  discharged 
by  three  pumps  workine  into  the  same  header 
is  5  per  cent  to  10  per  cent  less  for  each 
pump  than  when  one  pump  is  running  alone. 

The  motors  were  tested  at  the  factory  be- 
fore shipment  and  were  shipped  to  the  pump 
factory  for  mounting  and  testing.  Each  mo- 
tor therefore  was  nrooerb-  mounted  and  fit- 
ted to  a  pump  and  each  unit  was  tested  at  the 
factory  before  ship7iient.  Figure  4  shows  the 
characteristics  of  one  of  the  14-in.  pumps. 
No  complete  overall  efficiency  test  has  yet 
been   made  at  the  plant. 


TABLE  I.— NECESSARY  CAPACITY  OF  PUMPS  IN  U.   S 

6-INCH  DEPTH  OF  WATER  ON  THE  LAND  EACH  ilONTH  WHEN  OPERATED 
LOWING   NUMBER   OF   24-HOUR   DAYS    PER  MONTH. 

1, 


The  Use  of  Small  Pumping  Plants  for 
Irrigation  in   British   Columbia. 

While  Bri'ish  Columbia  is  favored  with  a 
system  of  large  rivers  such  as  the  Thompson. 
the  Fraser,  the  Kettle  Valley  and  lakes  such 
as  the  Okanagan,  these  splendid  large  bodies 
nf  water  are  practically  not  available  for  grav- 
ity irrigation  because  of  the  topography  of 
the  irrigable  land.  The  irrigable  land  exists 
usually  in  seperate  small  valleys  formed  on 
both  sides  of  smaller  streams,  or  in  small 
benches  high  above  the  rivers  or  lakes,  gen- 
erally wi^h  considerable  slope  towards  these 
bodies  of  water-  This  position  of  the  irri 
gable  land  combined  with  the  flat  grade  of  the 
rivers  makes  diversion  by  gravitv  flow  direct 
ly  from  these  sources  an  economical  impossi- 
bility. These  conditions  have  made  it  neces- 
sary to  utilize  the  smaller  streams  or  creeks, 
the  flow  of  which  is  irregular,  being  abundant 
at  the  beginning  of  the  irrigation  season,  but 
in  many  cases  decreasing  to  an  insufficient  vol- 
ume before  the  close  of  the  season.  Most  of 
the  watersheds  of  these  streams  are  favored 
with  reservoir  sites  which  can  be  utilized  at  a 
moderate  cost  to  regulate  the  flow.  Up  to  the 
present  the  natural  stream  flow,  supplemented 
in  some  cases  with  storage  water,  has  been 
the  usual  source  of  supply.  Naturally  the  sys- 
tems most  easily  constructed  were  installed 
first  and  the  best  available  sources  have  been 
taken  up.  With  the  increasing  demand  for 
water  to  put  new  land  under  irrigation,  less 
favorable  sources  of  water  supply  must  be 
utilized  and  the  cost  of  development  w-ill  be- 
come greater.  There  will  still  remain  bodies 
of  land  for  which  no  gravity  water  is  avail- 
able or  only  available  at  a  very  high  cost,  and 
which  may  be  situated  at  a  moderate  eleva- 
tion above  the  large  rivers  or  lakes.  For  these 
conditions  the  development  of  a  water  sup- 
ply by  pumping  may  be  the  best  solution.  In 
a  report  to  the  Department  of  .Agriculture, 
Province  of  British  Columbia,  Prof.  B.  A. 
Etcheverry,  University  of  California,  gives  in- 
formation relating  to  small  pumping  plants 
for  irrigating  from  10  to  100  acres.  From 
this  report  we  publish  the  foilnwing  as  of 
.general  interest  : 

Considerations     Controlling     the     Selection 
of  a   Pumping   Plant. 

The    proper    selection    of    a    pumping    plant 
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depends  upon  many  factors  which  should  be 
carefully  considered  by  the  intending  pur- 
chasers. These  factors  are;  (1)  capacity 
of  plant  and  period  of  operation,  (2)  the  kind 
of  pump,  (3)  the  class  of  engine  or  driving 
power,  (4)  the  first  cost,  (-5)  fuel  cost,  (6)- 
cost  of  fixed  charges  and  attendance.  These 
factors  are  interdependent  and  should  be  con- 
sidered together.  Their  relative  importance 
will  vary  with  local  conditions  and  for  that 
reasofi  it  is  not  possible  to  state  definite  rules 
which  will  apply  in  all  cases.  \  study  of  the 
conditions  affecting  each  factor  is  therefore 
necessary  in  each  case. 

C.-\P.'\CITY    OF    PLANT    .\ND    PERIOD    OF    0PER.-\TI0N. 

The  required  capacity  of  the  plant  will  de- 
pend on  the  area  irrigated,  the  duty  of  water 
or  depth  of  water  required  on  the  land  and 
the  period  of  operation.  For  ordinary  orchard 
soil  in  the  arid  part  of  British  Columbia  a 
total  depth  of  12  ins.  of  water  during  the  ir- 
rigation season  w-ill  be  sufficient  for  young  or- 
chards. For  a  full  bearing  orchard  18  ins. 
should  be  ample,  while  for  alfalfa  and  other 
forage  crops  24  to  36  ins.  is  plenty.  Where 
the  cost  of  pumping  is  high,  such  as  for  small 
plants  and  high  lifts,  it  will  usually  not  be 
feasible  to  grow  at  a  profit  anything  but  or- 
chards. To  reduce  the  cost  of  pumpin.g,  no 
excess  water  should  be  used,  all  losses  should 
be  prevented  by  careful  irrigation  and  thor- 
ough cultivation,  in  which  case  a  young  or- 
chard on  fairly  deep  retentive  soil  may  not 
require  more  than  6  to  9  ins.  of  irrigation 
water  and  a  full  bearing  orchard  not  more 
than  12  or  1-5  ins.  during  the  irrigation  sea- 
son. To  put  a  depth  of  2  ft.  of  water  on 
one  acre,  it  takes  a  flow  of  very  nearly  1  cu. 
ft.  per  second  for  24  hours;  this  is  equivalent 
to  4-jO  U.  S.  gallons  per  minute  for  24  hours. 
This  relation  can  be  applied  to  any  case  to 
obtain  the  size  of  the  pump.  For  example,  if 
it  is  desired  to  irrigate  a  40-acre  orchard  IVz 
ft.  deep,  in  an  irrigation  season  of  120  days, 
this  requires  60  acre  feet  in  120  days,  or  % 
acre  foot  per  day.  This  will  be  obtained  by 
a  pump  giving  Vi  cu.  ft.  per  second,  or  110 
U-  S.  gallons  per  minute,  when  the  pump  is 
operated  continuously  24  hours  a  day  every 
day  during  the  irrigation  season  of  four 
months.  For  a  10-acre  orchard  the  required 
capacity  based  on  the  same  conditions  would 
be  one-fourth  the  above,  or  28  gals,  per  min- 
ute, or  1-16  cu.  ft.  per  second,  or  about  2% 
British    Columbia    miners'    inches. 

The  above  two  examples  are  based  on  a 
pump  operating  continuously  at  the  rates 
given  above.  While  continuous  operation  de- 
creases the  required  size  of  plant,  it  is  usually 
preferable  to  select  a  plant  of  larger  capacity 
and  operate  it  only  a  part  of  the  time.  This 
is  especially  desirable  for  very  small  orchards 
in  which  case  continuous  operation  gives  a 
stream  too  small  to  irrigate  with.  The  other 
disadvantages   of  continuous  operation   are: 

(1)  Continuous  operation  requires  contin- 
uous  irrigation   and  constant  attention   to  op- 


erate the  pumping  plant.  For  very  small  tracts 
a  regulating  reservoir  may  be  used,  but  it  must 
be  of  considerable  capacity  to  be  of  any  serv- 
ice, and  it  must  be  lined  with  concrete  to  pre- 
vent seepage  losses  of  the  water,  which  when 
pumped  is  too  valuable  to  lose.  Usually  it  is 
preferable  to  purchase  a  larger  plant  and  do 
without  a  reservoir, 

(2)  Continuous  operation  msans  that  the 
water  can  not  be  applied  to  the  different  parts 
of  the  orchard  within  a  short  time,  so  that 
only  a  small  part  of  the  orchard  or  farm  re- 
ceives the  water  when  most  needed,  and  the 
remainder  must  be  irrigated  either  too  early 
or  too  late. 

(3)  Continuous  operation  gives  a  small 
stream  which  can  not  be  applied  economically. 

(4)  A  small  plant  is  less  efficient  and  re- 
quires a  proportionately  larger  fuel  consump- 
tion than  a  larger  plant  to  pump  the  same 
quantity  of   water. 

On  the  other  hand,  a  very  short  period  of 
operation  requires  a  comparatively  large  pump- 
ing plant,  which  will  greatly  increase  the  first 
cost  of  installation,  the  interest  on  the  cap- 
ital invested,  the  depreciation  and  fund  neces- 
sary to  provide  for  renew-al. 

Usually  it  is  desirable  to  operate  the  pump 
not  over  one-half  or  one-third  of  the  time 
during  the  irrigation  season  and  often  a  short- 
er period  is  desirable.  This  requires  a  pump- 
ing plant  two  or  three  times  or  more  the  size 
required  for  continuous  irrigation.  The  ca- 
pacity of  the  pump  must  be  sufficient  in  all 
cases  to  give  a  large  enough  stream  to  irri- 
gate economically;  even  for  the  smallest  or- 
chards a  stream  of  at  least  5  miners'  inches, 
or  about  63  U.  S.  gallons  per  minute,  is  de- 
sirable. 

For  a  full-bearing  orchard  IS  ins.  of  irri- 
gation water  applied  in  about  3  irrigations  of 
6  ins.  each  at  intervals  of  30  to  40  days  should 
be  ample  in  most  cases.  As  stated  above,  where 
the  water  has  to  be  pumped  to  a  high  eleva- 
tion the  higher  cost  of  the  water  demands 
great  care  in  its  use  and  12  to  15  ins.  total 
depth  of  irrigation  water  would  be  sufficient. 

Table  I  gives  the  required  pump  capacity 
for  various  sizes  of  orchards  or  farms  and  for 
diflferent  periods  of  operation.  It  is  based  on 
a  depth  of  irrigation  water  of  6  ins.  each 
month,  or  18  ins.  in  three  months,  which  is 
taken  as  the  irrigation  season.  The  period 
of  operation  is  given  in  number  of  24-hour 
days  that  the  pumping  plant  is  operated  each 
month.  These  days  need  not  be  consecutive ; 
for  instance,  if  the  operation  period  is  10 
days,  instead  of  applying  6  ins.  of  water  in 
one  irrigation  lasting  10  days,  the  soil  may 
be  so  porous  and  gravelly  that  it  will  not  re- 
tain moisture,  in  which  case  it  may  be  prefer- 
able to  apply  3  ins.  at  a  time  in  two  irriga- 
tions during  the  month,  of  five  days  each.  The 
required  pump  capacity  is  given  in  U.  S.  gal- 
lons per  minute  instead  of  Imperial  gallons, 
because  the  pumps  sold  in  British  Columbia 
are  mostly  rated  in  U.  S.  gallons  per  minute. 
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TABLE    III.— CAPACITY    OF    DOUBLE    ACT- 
ING,   SINGLE   PISTON   PUMP. 
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The  capacity  of  pumps  for  smaller  or  great- 
er depths  of  water  applied  per  month  can  be 
easily  computed  by  proportion  from  the  values 
given.  For  different  areas  and  different 
periods  of  operation  the  capacity  may  be  ob- 
tained by  interpolation. 

KIND    OF    PUMP. 

The  kinds  of  pump  commonly  used  to  raise 
water  for  irrigation  are  (1)  centrifugal 
pumps,  (2)  power  plunger  pumps,  (3)  deep 
well  pumps,  (4)  air  lift  pumps,  (5)  hydraulic 
rams. 

Deep  well  pumps  and  air  lift  pumps  are 
used  for  pumping  underground  water  from 
deep  wells.  In  British  Columbia  the  under- 
ground water  supply  is  unknown  and  need 
not  be  considered  at  present  when  the  water 
supply  is  obtainable  from  the  large  streams 
and  lakes  adjacent  to  irrigable  area.  For 
pumping  from  these  sources  the  centrifugal 
pumps  and  the  power  plunger  pumps  are  the 
best  adapted.  Hydraulic  rams  are  used  for 
small  quantities  of  water,  such  as  for  domes- 
tic purposes  or  for  irrigation  of  small  pieces 
of  land.  They  are  economical  in  operation, 
but  require  special  conditions,  such  as  a  near- 
by stream  with  sufficient  fall  in  a  short  dis- 
tance. The  choice  between  a  centrifugal 
pump  and  a  power  plunger  pump  will  depend 
on  the  capacity  required  and  the  height  of 
lift. 

Centrifugal  Pump. — Simple  Centrifugal 
pumps  specially  designed  and  driven  at  a  suffi- 
ciently high  rate  of  speed  may  be  used  for 
lifts  considerably  over  100  ft.,  but  usually  the 
sock  pump  obtainable  from  the  manufac- 
turers is  not  suitable  for  lifts  over  75  ft.  and 
for  the  smaller  sizes  the  total  lift  should  not 
exceed  50  ft.  For  higher  lifts  compound  or 
multi-stage  centrifugal  pumps  are  used.  These 
consist  of  two  or  more  pumps  connected  in 
series,  the  discharge  of  the  first  pump  or  stage 
is  delivered  into  the  suction  of  the  next  pump 
and  the  operation  is  repeated  according  to  the 
number  of  stages.  Usually  75  ft.  to  125  ft. 
is  allowed  to  each  stage. 

Where  the  required  capacity  of  the  pump 
is  over  100  or  150  gals,  per  minute  and  the 
total  life  less  than  75  ft.,  the  centrifugal  pump 
is  no  doubt  the  best  adapted. 

Centrifugal  pumps  are  usually  denoted  by 
a  number  which  represents  the  diameter  of 
the  discharge  in  inches.  The  efficient  capacity 
of  each  size  will  vary  to  some  extent  with  the 
speed  of  the  pump  which  depends  on  the  total 
lift  pumped  against.  The  pumps  can,  there- 
fore, not  be  rated  accurately.  The  capacities 
given  in  Table  II  are  worked  out  from  the 
ratings  given  by  a  reliable  pump  manufacturer 
and  are  subject  to  considerable  variations 
either  above  or  below  the  values  given. 

To  start  a  centrifugal  pump  the  suction  pipe 
and  the  pump  must  be  filled  with  water  or 
primed.  This  may  be  done  by  closing  the 
discharge  pipe  with  a  check  valve  and  connect- 
ing the  suction  end  of  a  hand  pump  to  the  top 
of  the  casing.  Where  a  steam  engine  is  used 
a  steam  ejector  may  take  the  place  of  the 
hand  pump.  For  small  pumps  and  low  lifts 
a  foot  valve  on  the  end  of  the  suction  pipe 
may  be  used  and  the  pump  primed  by  pouring 
water  in  the  casing  or  suction  pipe.  The  dis- 
advantage of  a  foot  valve  is  that  if  the  water 
is  not  clear  a  small  stone  or  twig  may  lodge 
itself  in  the  foot  valve  and  prevent  priming 
This  will  necessitate  that  the  suction  pipe  be 
uncoupled  and  the  obstruction   removed. 

The  pump  must  be  placed  as  near  as  possi- 


TABLE  IV.— CAPACITY  OF  SINGLE  ACTING, 
TRIPLEX  PISTON  PUMP. 
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ble  to  the  water  level  to  keep  the  suction  lift 
down.  While  theoretically  the  suction  lift  may 
be  as  great  as  33  ft.  at  sea  level  and  about  30 
ft.  at  an  elevation  of  3,000  ft,,  it  is  desirable 
not  to  exceed  20  ft.  and  less  is  preferable. 

The  plant  efficiency  can  be  increased  by  re- 
ducing the  friction  in  the  suction  and  dis- 
charge pipes.  As  few  bends  as  possible  should 
be  used  and  these  should  be  made  by  using 
long  turn  elbows.  The  suction  and  discharge 
pipes  should  be  larger  than  the  inlake  and  out- 
let openings  of  the  pumps  and  joined  to  the 
pump  with  an  increaser.  The  diameter  of 
the  suction  pipe,  and  especially  of  the  dis- 
charge pipe,  should  be  1%  times  the  diameter 
of  the  intake  and  if  the  discharge  pipe  is  long 
it  may  be  economy  to  make  its  diameter  even 
larger.  Enlarging  the  lower  end  of  the  suc- 
tion pipe  will  further  decrease  the  friction. 
This  may  be  done  by  a  funnel-shaped  section 
whose  length  is  about  three  times  the  di- 
ameter of  the  suction  pipe  and  whose  large 
end  is  about  1%  times  the  diameter  of  the 
pipe.  The  larger  opening  at  the  entrance  to 
the  suction  pipe  will  decrease  the  tendency  to 
suck  up  sand  or  gravel.  When  the  water  car- 
ries weeds,  gravel,  or  other  material  a  strainer 
should  be  used  and  the  total  area  of  the 
strainer  should  be  at  least  twice  the  area  of 
the  suction  pipe.  The  discharge  pipe  should 
not  carry  the  water  any  higher  than  neces- 
sary. 

Power  Piston  or  Plunger  Pumps. — This  type 
of  pump  consists  of  one  or  more  cylinders  in 
each  one  of  which  a  piston  or  plunger  moving 
backwards  and  forwards  sucks  the  water  in 
the  cylinder  and  forces  it  up  the  discharge 
pipe.  When  the  cylinder  has  only  one  suc- 
tion valve  and  one  discharge  valve  the  motion 
of  the  piston  in  one  direction  causes  suction 
and  displacement  in  the  opposite  direction, 
forces  the  water  through  the  discharge  pipe. 
With  two  sets  of  valves  so  arranged  that 
there  is  a  discharge  for  each  displacement  of 
the  piston,  the  pump  is  known  as  a  double- 
acting  pump.  When  the  pump  has  two  cylin- 
ders it  is  known  as  a  duplex  pump,  with  three 
cylinders  it  is  a  triplex  pump,  and  in  either 
case  may  be  either  double-acting  or  single- 
acting. 

The  capacity  of  the  pump  will  depend  on 
the  diameter  of  the  cylinder,  the  length  of 
the  stroke  of  the  piston,  and  the  number  of 
strokes  or  revolutions  per  minute.  The  ca- 
pacities of  a  few  sizes  of  double-acting,  sin- 
gle-piston pumps,  single-acting  triplex  pumps 
and  of  double-acting  duplex  pumps  are  as  in 
Tables  III  to  V. 

The  sizes  of  pumps  and  capacities  vary  with 
the  different  manufacturers.  The  values 
stated  above  show  the  approximate  range  of 
the  different  sizes.  For  small  capacities  the 
double-acting  single-piston  pump  may  be  used. 
For  larger  capacities  usually  the  single-acting 
triplex  pump  and  in  some  cases  the  double- 
acting  duplex  pump  is  used.  The  triplex  pump 
is  generally  preferable :  it  has  the  advantage 
that  the  power  is  constantly  applied  because 
of  the  strokes  overlapping  and  this  gives  an 
even  flow  with  little  pulsation.  The  suction 
and  discharge  pipe  should  be  larger  than  the 
suction  and  discbarge  openings  of  the  purnp 
as  for  centrifugal  pumps.  The  suction  pipe 
should  be  as  short  as  possible,  and  the  pump 
placed  as  near  the  water  surface  as  possible 
in  order  to  keep  the  suction  lift  low. 

A  plunger  pump  must  be  given  proper  care 
in  order  to  work  efficiently  and  keep  it  in 
working  condition.  It  should  be  carefully 
cleaned  and  oiled  and  at  the  close  of  the 
pumping  period  it  must  be  emptied  in  order 
that  it  will  not  be  damaged  by  freezing  and 
the  cylinders  and  water  passages  cleaned  and 
oiled  to  prevent  rusting. 


TABLE  v.— CAPACITY  OF  DOUBLE  ACTING. 
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Choice  BeiiOeen  Centrifugal  Pump  and 
Power  Plunger  Pump. — The  choice  between  a 
power  pump  and  a  centrifugal  pump  will  de- 
pend on  the  lift  and  capacity. 

In  irrigation  work  power  pumps  are  best 
adapted  to  high  heads  above  TS  ft.  and  to 
small  or  moderate  volumes  of  water,  usually 
under  200  gals,  per  minute.  For  these  condi- 
tions the  efficiency  of  a  power  pump  is  usually 
greater  than  that  of  a  centrifugal  pump.  For 
greater  volumes  the  plunger  pumps  are  com- 
paratively expensive  and  centrifugal  pumps  are 
usually  preferable  unless  the  lift  is  excessive. 
The  centrifugal  pump  has  the  advantage  that 
it  is  simple  in  construction  with  no  parts  to 
get  out  of  order,  and  that  it  is  cheaper  than 
a  power  pump.  The  selection  should  be  made 
only  after  careful  consideration  of  the  first 
cost  of  the  pump  and  the  annual  cost  of  fuel, 
operation  and  maintenance.  Where  the  lift  is 
high  the  fuel  cost  will  be  considerable  and  it 
is  good  economy  not  to  select  the  cheapest 
pump  obtainable,  but  one  that  is  guaranteed 
for  a  high  efficiency.  On  the  other  hand,  if 
the  pump  is  only  to  be  operated  a  very  small 
portion  of  the  season  it  would  be  poor  econ- 
omy to  invest  a  large  capital  in  a  high-grade 
pump  to  save  in   fuel  cost, 

CLASSES  OF  ENGINES  OR  DRIVING  POWER. 

Centrifugal  pumps  and  power  pumps  are 
generally  driven  either  by  gasoline  engines, 
steam  engines  or  by  electric  motors  The 
pumps  arc  usually  either  direct  connected  or 
connected  by  means  of  belts,  gears  or  chains. 
Direct  connection  is  preferable  when  possi- 
ble; it  is  more  economical  in  fuel  consumption 
and  does  away  with  the  adjustment  of  belt 
or  chain  necessary  with  belt  or  chain-driven 
pumps. 

The  connections  of  the  pumps  and  driving 
power  must  be  such  that  the  pumps  will  be 
given  the  speed  or  number  of  revolutions  per 
minute  for  which  they  are  designed  and  for 
which  highest  efficiency  is  obtained.  For  this 
reason  direct  connection  can  only  be  used 
where  the  driving  power  and  the  pump  have 
the  same  speed. 

The  speed  of  centrifugal  pumps  is  usually 
high  and  so  is  that  of  electric  motors,  and  for 
that  reason  they  can,  if  properly  designed,  be 
direct  connected ;  this  is  done  usually  by  means 
of  a  fle.xible  coupling.  Gasoline  and  steam  en- 
gines are  generally  operated  at  a  much  lower 
speed  than  centrifugal  pumps  and  for  that 
reason  are  not  direct  connected  unless  the 
engine  and  pump  are  specially  designed.  This 
is  done  by  some  manufacturers. 

Power  plunger  pumps  are  operated  at  a 
slow  speed  and  for  that  reason  are  not  direct 
connected  to   the   driving  power. 

When  connected  by  gears,  belts  or  chains 
the  driving  gear  and  driven  gear,  and  the  driv- 
ing pulley  and  driven  pulley  must  be  propor- 
tioned so  that  the  pump  will  be  given  its  cor- 
rect speed.  When  a  plunger  pump  is  built  as 
a  single  machine  with  a  steam  engine,  with 
the  piston  or  plunger  of  the  water  cylinder  on 
the  same  driving  rod  as  the  piston  of  the 
steam  cylinder  it  is  called  a  direct  acting  steam 
pump.  The  fuel  consumption  of  a  steam  pump 
is  greater  than  that  of  a  steam-driven  power 
pump  and  for  that  reason  steam  pumps  will 
not  be   considered- 

Capacity  of  Engine. — The  power  necessary 
to  lift  water  is  indicated  in  horse  powers.  A 
horse  power  is  equivalent  to  3,960  gals,  of  wa- 
ter per  minute  raised  1  ft.  high.  This  relation 
enables  one  to  find  the  horse  power  required 
in  any  case  by  multiplying  tlie  discharge  of 
the  pump  in  gallons  per  minute  by  the  total 
lift  in  feet  and  dividing  by  3,960.  The  result 
obtained  represents  the  useful  water  horse 
power  necessary  to  lift  the  water     The  horse 
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TABLE  VI. 


-EFFICIENCY  OF  CENTRIFUGAL 
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power  delivered  by  the  engine  to  the  belt  or 
gears  when  the  pump  is  belted  or  geared  to  the 
engine,  or  to  the  pump  itself  when  direct  con- 
nected, is  the  brake  horse  power  and  must  be 
greater  than  the  useful  horse  power  to  allow 
for  the  loss  of  energy  in  the  pump  and  trans- 
mission. The  horse  power  developed  within 
the  engine  itself  is  the  indicated  horse  power 
and  must  be  greater  than  the  brake  horse 
power  to  allow  for  the  energy  lo.^s  in  the  en- 
gine itself.  Gasoline  engines  and  motors  are 
rated  on  brake  horse  power.  Steam  engines 
are  rated  on  indicated  horse  power. 

The  combined  efficiency  of  a  pumping  plant 
represents  the  ratio  of  the  useful  water  horse 
power  to  the  rated  horse  power  of  the  engine. 
and  will  vary  considerably  with  the  type  of 
pump,  method  of  connection  of  engine  with 
pump  and  the  care  taken  in  operating  both 
pump  and  engine  at  the  proper  speed.  In 
ordinary  field  practice  a  good  pumping  plant, 
properly  installed,  should  easily  reach  the 
efficiency  given  in  Table  VI. 

The  efficiency  of  power  plunger  pumps  varies 
with  the  size  of  the  pump  and  with  the  lift. 
A  greater  efficiency  is  obtained  with  the  higher 
lifts  and  with  the  larger  sizes.  The  efficiencies 
of  properly  installed  plunger  pumps  and  the 
horse  power  for  various  lifts  are  given  in 
Table  VII. 

Type  of  Engine. — The  above  Table  VII  will 
give  the  size  of  the  engine.  The  driving  power 
must  be  either  a  gasoline  engine,  steam  en- 
gine, or  electric  motor.  The  methods  of  con- 
necting the  engine  with  the  pump  have  been 
already  considered.  Other  facto'-j  being  equal. 
direct  connection  is  preferable  when  possible. 
A  few  general  considerations  of  the  types  of 
engine  are  given  in  the  following  paragraphs. 
Steam  Etiginc. — For  small  plants  irrigating  a 
few  acres,  the  steain  engine,  althougli  very 
reliable,  is  practically  out  of  the  question  be- 
cause it  requires  a  licensed  engineer  whose 
salary  would  be  prohibitive.  However,  for 
larger  areas  and  where  coal  is  cheap,  it  may 
be  cheaper  than  either  a  gasoline  engine  or 
electric  motor.  For  large  plants  operated  con- 
tinuously it  may  be  economy  to  install  an 
efficient  boiler  and  a  high-grade  compound 
condensing,  triple  expansion,  or  quadruple  ex- 
pansion, steam  engine,  in  order  to  decrease 
the  fuel  cost.  For  small  plants  operated  only 
for  short  periods  during  the  irrigation  season 
it  is  much  more  important  to  decrease  the 
cost  of  installation.  The  interest  on  the  cap- 
ital invested  and  the  depreciation  of  the  plant 


TABLE 

. Equivalent  units  costs  of  fuel. ^ 

Cost  of  Kaso-  Cost   of   coal  Cost   of  dec- 
line  in   ct.'i.  in   dollars  tricity  in  cts. 
per    Imp.  per    ton  per  K.  W. 
gallon.  (2,000   lbs.).  hour. 
14  $4.00  2.25 
16  4.55  2.50 
18  5.15  2.85 
20  5.70  3.20 
22  O.30  3.60 
24  6.85  3.80 
26  7.40  4.15 
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3.65 
4.20 
4.70 
5.25 
5.75 
6.30 
6.80 


are  very  important  items  of  cost  as  compared 
to  the  fuel  cost.  For  these  reasons  unless  the 
acreage  is  large  and  the  lift  very  high,  the 
steam  plant  will  consist  of  a  semi-portable  lo- 
comotive type  boiler  and  an  ordinary  side 
valve  steam  engine. 

Gasoline  Engines. — A  gasoline  engine  is 
fairly  reliable  if  it  is  strongly  built  and  op- 
erated with  care.  Cleanliness  and  proper  at- 
tention are  necessary.  All  parts  and  bearings 
should  be  kept  in  fine  adjustment  and  proper- 
ly oiled,  by  examining  the  engine  at  least  every 
two  or  three  hours.  The  circulating  water 
should  be  kept  fairly  hot,  but  not  too  hot.  It 
should  be  nearly  boiling  as  it  comes  out  of  the 
jacket. 

The  engine  should  be  regulated  by  means 
of  the  governor  to  give  the  proper  speed  to 
the  pump.  To  keep  down  the  fuel  consump- 
tion the  gasoline  feed  should  be  so  adjusted 
that  there  will  be  a  miss  in  every  ten  or  twelve 
explosions,  and  the  engine  should  be  worked 
up  to   its   full   rated  capacity. 

Over  7.J  per  cent  of  the  troubles  happening 
to  gasoline  engines  are  due  to  the  sparking 
device.  This  can  usually  be  remedied  by  clean- 
ing all  connections  free  from  oil,  scraping 
the  ends  of  wires,  tightening  screws  or  re- 
placing the   batteries. 

Electric  Motors. — Electric  inotors  are  reli- 
able and  easy  to  operate,  requiring  very  little 
attention. 

FIRST  COST  OF  PLANT. 

The  first  cost  of  a  pumping  plant  depends 
on  the  grade  of  machinery,  the  cost  of  trans- 
portation, the  expenses  of  installation.  Be- 
cause of  these  factors  accurate  estimates  of 
cost  can  not  be  given. 

Cost  of  Accessories  and  Installation. — For  a 
rough  estimate  the  total  cost  of  valves,  prim- 
ing pump,  all  fittings  and  suction  pipe,  but  not 
discharge  pipe,  may  be  taken  as  about  10  per 
cent  of  the  cost  of  pump  and  engine  for  a 
gasoline  or  steam  plant  and  20  per  cent  for  an 
electric  plant.  The  cost  of  installation  should 
not  exceed  .5  per  cent.  The  cost  of  a  build- 
ing to  house  the  plant  will  range  from  about 
$2.5  for  a  small  plant  to  $100  or  more  for  a 
larger  plant.  The  cost  of  transportation  and 
hauling  will  depend  on  the  railway  charge 
from  Vancouver  and  on  the  distance  from  the 
station  to  point  of  installation. 

Fuel  Consumption  and  Fuel  Cost. — The  se- 
lection between  a  steam  engine,  gasoline  en- 
gine and  an  electric  motor  will  depend  to  some 
extent  on  the  comparative  cost  of  coal,  gaso- 
line, and  electrical  energy. 

A  gasoline  engine  is  usually  guaranteed  for 
a  fuel  consumption  of  1/9  to  1/iO  of  an  Im- 
perial gallon  of  gasoline  per  rated  or  brake 
horse  power  per  hour.  A  new  engine  well 
adjusted  will  come  up  to  this  efficiency,  but  an 
engine  that  has  been  operated  some  time  will 


TABLE  Vn.— BRAKE  HORSEPOWER  REQUIRED  TO  OPERATE  PLUNGER  PUMPS'. 


Diameter 

of 

cylinder. 

Inches. 

3 
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of 
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Inches. 

4 
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in  U.  S. 

gals,  per 
minute. 
18 

4 

4 

32 

4 

6 

50 
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6 

76 

5 
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90 
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8 

131 

7 
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180 

7 

10 

210 

3 

10 

270 

9 

1« 

340 

Efficiency    and    Brake    Horse    Power 

for  lifts  of 


Efficiency  . . . 
Horsepower  . 
Efficiency  .  . . 
Horsepower  . 
Efficiency    . . . 

Horsepower    1 

Efficiency  ... 
Horsepower  . 
Efficiency  ... 
Horsepower  . 
Efficiency    . . . 

Horsepower    3 

Efficiency  . . . 
Horsepower  . 
Efficiency  . . . 
Horsepower  . 
Efficiency  . .. 
Horsepower  . 
Efficiency  .  .  . 
Horsepower    . 


50  ft. 

100  ft. 

150  ft. 

200  ft. 

250  ft. 

.30 

.40 

.42 

.45 

.45 

.75 

1.1 

1.6 

2.0 

2.5 

.35 

.50 

.60 

.65 

.65 

1.2 

1.5 

2.0 

2.5 

3.1 

.35 

.50 

.60 

.65 

.65 

1.9 

2.5 

3.1 

4.0 

4.8 

.40 

.55 

.65 

.70 

.70 

2.4 

3.5 

4.4 

5.5 

6.7 

.40 

.55 

.65 

.70 

.72 

2.S 

4.1 

5.2 

6.5 

7.8 

.45 

.60 

.65 

.70 

.72 

3.6 

55 

7.5 

9.3 

11.4 

.45 

.60 

.65 

.70 

.72 

5.0 

7.5 

10.5 

13. 

15.5 

.50 

.65 

.70 

.75 

.78 

5.25 

8.0 

11. 

14. 

17. 

.50 

.65 

.70 

.75 

.78 

6.75 

10.25 

14.50 

18.25 

22.1 

.50 

.65 

.70 

.75 

.78 

8.5 

13. 

18. 

23. 

28. 

consume  about  1/7  of  an  Imperial  gallon  of 
engine  gasoline  or  distillate  per  brake  horse 
power  per  hour. 

Electrical  energy  is  measured  in  kilowatts. 
A  kilowatt  is  equal  to  1-1/3  horse  power,  but 
because  of  the  loss  of  energy  in  the  motor, 
1  kilowatt  will  usually  give  about  1.1  brake 
horse  power.  Based  on  this  figure  1  brake 
horse  power  hour  is  equal  to  9/10  of  a  kilo- 
watt hour. 

The  above  values  show  that  to  produce  1 
brake  horse  power  per  hour,  it  requires  either 
1/7  of  an  Imperial  gallon  of  distillate,  about 
10  pounds  of  coal,  or  9/10  of  a  kilowatt  hour. 
Based  on  these  figures  Table  VIII  shows  the 
cost  of  fuel  per  brake  horse  power  per  hour 
for  several  equivalent  cost  values  of  fuel.  In 
the  table  is  also  given  the  fuel  cost  of  pump- 
ing one  acre  foot  of  water  through  a  lift  of 
one  foot,  assuming  plant  efficiency  of  .50  per 
cent  and  75  per  cent. 

The  price  of  engine  gasoline  bought  in 
drums  is  about  24  cents  per  gallon  delivered 
at  Kamloops  and  26  cents  per  gallon  at  Oka- 
nagan  points.  These  prices  are  equivalent  to 
coal  at  $6.85  to  $7.40  a  ton  or  electricity  at 
3.80  to  4.15  cents  a  kilowatt  hour.  The  fuel 
cost  is,  however,  only  a  part  of  the  total  cost 
of  pumping. 

Fixed  Charges. — The  cost  of  installation  rep- 
resents a  capital  which  if  invested  would 
bring  in  an  income  represented  by  the  interest. 
It  is  therefore  necessary  to  consider  this  in- 
terest as  part  of  the  cost  of  operation.  To 
this  should  be  added  the  annual  cost  of  re- 
pairs, maintenance  and  renewal.  These  items 
of  cost  represent  the  fixed  charges.  .-Vfter  6 
or  8  years  a  gasoline  engine  may  need  to 
have  its  cylinder  rebored  and  a  new  piston 
provided,  the  cost  of  which  is  about  one-fourth 
the  cost  of  a  new  engine.  With  ordinary  care 
the  life  of  a  gasoline  engine  may  be  taken  as 
10  years;  the  life  of  an  electric  motor  about 
15  to  20  years.  The  fixed  charges  on  the  en- 
tire plant  may  be  taken  as  follows: 
FIXED    CHARGES. 


cS 

a 

4)^ 

c 

•r  0) 

s.s 

■SSfe 

Oo. 

laa, 

o)  aCU 

Depreciation  and  renewal.. 

8 

■  o 

8 

Repairs  and   maintenance. 

3 

1 

Interest    

6 

6 

6 

17  12  16 

Final  Selection  of  Type  of  Plant. — The  final 
selection  of  a  pumping  plant  should  be  based 
on  a  careful  consideration  of  the  factors  stat- 
ed above.  The  best  size  of  plant,  the  period 
of  operation,  the  kind  of  engine  or  driving 
power,  can  only  be  correctly  determined  by 
a  final  consideration  of  cost  of  installation  and 
cost  of  operation.  For  small  plants  operated 
for  short  periods  during  the  irrigation  season 
steam  engines  are  not  to  be  considered  even 
where  coal  is  cheap  because  they  must  he  op- 
erated by  a  licensed  engineer  whose  salary 
would  be  excessive  in  proportion  to  the  saving 
obtained  by  using  cheap  coal.  Where  electric 
power  is  available  the  choice  is  between  a 
gasoline  engine  and  an  electric  motor.  The 
electric  motor  requires  minimum  attendance, 
it  is  reliable  and  its  first  cost  is  much  less  than 
that  of  a  gasoline  engine.  For  these  reas<ns 
if  electric  power  is  available,  an  electric  mo- 
tor is  preferable  to  a  gasoline  engine  and  will 
prove  far  more  economical  than  a  gasoline, 
even  should  the  cost  of  electrical  energy  be 
higher  than  the  fuel  cost  for  a  gasoline  en- 
gine, which  is  not  likely  to  obtain  in   British 
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TABLE   IX.— COST  OF  PUMPING  WITH  GASOLINE     ENGINES     AND     CENTRIFUGAL    PUMPS 
FOR  oO-FOOT  LIFT,  GASOLINE  AT  24  CENTS  A  GALLON. 
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20 

5V4 
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4 

12 

$1,223 

$  S.25 

$10.50 

$1.90 

$20.65 

10 

225 

3 

7 

955 

S.TS 

S.IO 

3.60 

20.45 

20 

113 

2 

5 

725 

12.00 

6.20 

7.20 

25.40 

40 

5 

900 

G 

25 

1,855 

7.75 

7.90 

.90 

16.55 

11 

400 

4 

12 

1,225 

8.25 

5.25 

2.00 

15.50 

20 

225 

3 

7 

955 

S.75 

4.10 

3.60 

16.45 

80 

10 

900 

6 

25 

1,855 

7.75 

4.00 

.90 

12.65 

400 

4 

12 

1,225 

S.25 

2.o0 

2.00 

12.85 

Cohunbia  because  of  the  high  cost  of  engine 
gasohiie  or  distilhite. 

The  application  of  the  above  information 
and  cost  data  to  any  particular  case  is  illus- 
trated by  the  following  examples : 

First  Example. — A  20-acre  orchard  is  to  be 
irrigated  by  pumping.  The  quantity  to  be  ap- 
plied is  0  ins.  per  month  and  the  total  depth  in 
one  season,  18  ins.  The  lift  is  50  ft.  and  the 
discharge  pipe  200  ft.  long.  Engine  gasoline 
costs  24  cts.  per  Imperial  gallon,  .'\ssuming 
the  pump  is  operated  1/.3  of  the  time  or  ten 
24-hour  days  each  month,  this  will  require  a 
pump  capacity  of  225  gals,  per  minute,  which 
is  obtained  with  a  No.  3  centrifugal  pump  and 
T-horse  power  engine.  The  discharge  pipe 
will  be  4  ins.  in  diameter.  The  first  cost  and 
total  cost  of  operation  will  be  about  as  fol- 
lows : 

FIRST  COST  OF  PLANT. 

No.  3   centrifugal  pump $  96 

7  h.  p.  gasoline  engine 600 

Priming  pump,  suction  pipe,   fittings,  etc....     70 

Freigiit  charges  and  hauling 30 

200  ft.  of  4-in.  wood  banded  discharge  pipe..     80 

Installation,   5  per  cent  of  cost 40 

Building  to  house  plant 40 

Total  cost   $955 

TOTAL  ANNUAL  COST  OF  OPERATION. 
Fuel    cost    of    7    brake    h.    p.    engine    for   3 
periods    of    10    days    each    or    720    hours    is 

equal  to  720x7x3.4.1 — 17.000c  or $170 

Fixed  charges  at  17  per  cent  of  first  cost 160 

Attendance,  720  hours  at  10  cts 72 

Total  cost   for  20  acres $402 

Cost   per  acre $20.10 

Where  electric  power  is  obtainable  the  first 
cost  of  plant  and  annual  cost  of  operation  for 
the  same  conditions,  assuming  the  unit  cost 
of  electric  power  to  be  -3  cts.  per  kilowatt 
hour  would  be : 

First    cost  of  plant $530.00 

Total  annual  cost  of  operation 245.00 

Cost  per  acre 12.25 

Tabulated  above,  Talile  I.\,  are  the  first 
costs  of  gasoline  engine  pumping  plants  and 
the  costs  of  operation  for  orchards  of  20.  40 
and  fO  acres  for  lifts  of  50  ft.  and  1.50  ft.  and 
for  different  periods  of  operation.  For  the 
higlicr  lift  single-acting  triplex  pumps  are 
used.  The  costs  given  are  based  on  gasoline 
at  24  cts.  a  gallon,  for  a  depth  of  irrigation 
of  18  ins.  for  the  lower  lift  and  depths  of 
18  ins.  and  12  ins.  for  the  higher  lift,  it  being 
assumed  that  by  careful  use  of  water,  if  the 
soil  is  retentive,  12  ins.  may  be  sufficient.  The 
discharge  pipe  is  assumed  to  be  200   ft.  long. 

The  capacities  of  pumps,  especially  plunger 
pumps,  and  the  sizes  of  engines,  vary  with  the 
different  makes,  and  for  that  reason  the  sizes 
given  are  not  always  obtainable,  but  sizes  ap- 
proximating these  can  be  used  in  place. 

The  above  cost  estimates  are  only  approxi- 
mate. They  are  based  on  the  conditions  stated 
above  and  are  not  applicable  to  all  cases  be- 


cause of  the  varying  conditions  which  make 
the  installation  of  nearly  every  pumping  plant 
a  special  problem.  The  estimates  are  made 
for  gasoline  engines  and  are  considerably  high- 
er than  for  electric  motors.  The  first  exam- 
ple showed  that  with  an  electric  plant  the 
cost  of  pumping  was  only  60  per  cent  of  the 
cost  with  a  gasoline  plant.  The  tabulated 
values  show  the  following  interesting  results  ■ 

(1)  The  cost  per  acre  of  pumping  is  much 
larger  for  a  small  area  than  for  a  large  area. 

(2)  The  cost  per  acre  does  not  vary  con- 
siderably with  the  period  of  operation,  and  in 
some  cases  a  plant  moderately  large  operating 
for  a  shorter  period  will  cost  less  per  acre 
than  a  smaller  plant  operating  a  longer  pe- 
riod. This  is  due  to  the  lower  fuel  cost  ob- 
tained with  the  larger  more  efficient  plant  and 
the  decreased  cost  of  attendance  for  the  shor- 
ter period  of  operation  which  overbalance  the 
larger  fixed  charges.  Even  should  the  re- 
sulting cost  be  smaller  for  the  smaller  plant, 
the  inconvenience  due  to  pumping  for  a  long 
period  and  the  extra  labor  in  irrigation  may 
overbalance  the  saving  in  cost. 

(3)  I'"or  the  lifts  assumed  a  period  of  op- 
eration equal  to  about  ten  24-hour  days  dur- 
ing the  month  or  one-third  of  the  time  during 
the  irrigation  season  seems  to  be  preferable 
with  the  centrifugal  pump.  With  the  higher 
price  triplex  plunger  pumps  a  period  of  op- 
eration of  one-third  to  two-thirds  of  the  time 
is  preferable. 

Co-operative    Pumping. 

The  lower  cost  per  acre  for  larger  areas 
shows  the  advantages  to  be  gained  by  co-op- 
eration between  small  owners.  By  uniting  and 
installing  a  large  plant  instead  of  several 
smaller  plants  the  cost  of  installation  and  op- 
eration is  very  much  reduced  and  the  plant 
can  be  given  more  competent  attention  which 
relieves  the  orchardist  and  increases  the  life 
of  the  plant. 

Where  by  such  co-operation  several  hun- 
dred acres  can  be  brought  together,  a  central 
steam  plant  to  generate  electric  power,  which 
is  transmitted  to  the  several  electric  motor 
pumping  plants,  is  the  most  economical  and 
best   solution. 

For  separate  plants  above  20  or  40  h.  p., 
gas  producer  plants  connected  to  gas  engines 
will  furnish  the  cheapest  power.  These  plants 
are  reliable  and  easily  operated.  They  consist 
of  the  producer  in  which  hard  coal  is  placed 
and  through  a  process  of  partial  combustion, 
in  ])resence  of  air  and  steam,  forms  the  gas 
whicli  operates  the  engine.  Gas  jiroduccrs  op- 
erated on  hard  or  anthracite  coal  have  been 
in  successful  operation  for  a  number  of  years 
and  those  operated  on  soft  or  bituminous  coal 
are  coining  into  use.  but  have  not  been  very 
successful.     The  fuel  consumption  is  very  low, 
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-COST  OF  PUMPING  WITH  GASOLINE  EXGINKS  AND  SINGLE  -VCTING  TRIPLEX 
PUMPS  FOR  150-FOOT  LIFT. 
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usually  from  1  to  1%  lbs.  of  coal  per  horse 
power  for  one  hour,  or  %  to  %  ct.  per  horse 
power  for  one  hour  with  hard  coal  at  $10 
per  ton.  This  is  from  five  to  seven  times  less 
than  the  fuel  cost  with  gasoline  at  24  cts.  a 
gallon.  Producer  gas  plants  are  more  ex- 
pensive than  gasoline  engines  and  for  smaller 
plants  the  fuel  economy  will  be  overbalanced 
by  the  larger  interest  and  depreciation  charges. 
For  very  large  single  plants  high  duty  steam 
engines  will  be  the  most  economical  form  of 
installation. 

Limit   of    Economical   Pumping. 

The  cases  prexiously  worked  out  for  gaso- 
line engine  pumping  plants  .show  that  for 
small  tracts  of  20  to  80  acres  the  cost  of  lift- 
ing sufficient  water  to  give  a  d.pth  of  irriga- 
tion water  of  18  ins.  will  range  for  a  lift  of 
•50  ft.  from  about  $12.50  per  acre  for  the  larger 
area  to  about  $20  per  acre  for  the  smaller 
area,  and  for  lifts  of  150  ft.  the  respective 
costs  are  about  $23  and  $35  per  acre.  These 
costs  may  seem  high  as  compared  with  gravity 
water,  but  to  obtain  an  idea  of  the  economy 
and  feasibility  of  developing  water  by  pump- 
ing, comparisons  must  be  made  with  the  value 
of  irrigation  water  in  the  irrigated  districts 
of  British  Columbia  and  also  in  other  locali- 
ties under  the  same  conditions.  In  British 
Columbia,  up  to  the  present,  gravity  water  ob- 
tainable without  pumping  has  been  quite  plen- 
tiful. For  that  reason  pumping  has  not  been 
necessary,  and  very  few  pumping  plants  have 
been  constructed.  However,  water  is  becom- 
ing more  valuable  and  the  steps  which  many 
irrigation  companies  in  British  Columbia  are 
taking  to  conserve  water  and  prevent  losses 
of  transportation  by  carrying  the  water  in 
concrete-lined  canals  and  in  pipes  constructed 
at  considerable  expense,  show  that  water  has 
become  sufficiently  valuable  to  justify  pump- 
ing. If  a  comparison  is  made  with  water 
thus  obtained,  we  find  that  the  cost  of  con- 
struction of  a  well  constructed  .system  may 
go  up  to  $.50  or  $(J0  an  acre  and  even  higher. 
This  cost  is  charged  up  to  the  land  which  is 
sold  to  the  orchardist  and  in  addition  reason- 
able profit  is  made  on  the  value  of  the  land. 
It  is  probably  conservative  to  assume  that 
land  under  an  irrigation  system  will  cost  at 
least  $100  an  acre  more  than  similar  land  for 
which  there  is  no  gravity  supply.  The  chief 
advantage  of  gravity  systems  is  the  low  annual 
cost  of  operation,  usually  less  than  $(!  per  acre, 
but  if  to  this  be  added  the  interest  on  the  dif- 
ference in  cost  between  land  under  the  irriga- 
tion system  and  land  which  is  to  be  supplied 
by  pumping,  assumed  at  $100,  the  total  animal 
cost  may  be  $10  to  $15  an  acre.  This  is  about 
equal  to  the  cost  of  pumping  with  gasoline 
engines  to  a  height  of  50  feet  and  about  half 
as  large  as  for  lifts  of  1-50  feet.  Where  elec- 
tric power  is  available  or  for  large  pumping 
plants  the  cost  of  pumping  would  compare 
very  favorably  with  gravity  water  even  for 
higher  lifts  than  those  stated  above.  There 
are  many  contemplated  hydro-electric  power 
installations  in  the  irrigated  regions  of  Brit- 
ish Columbia  which,  if  materialized,  will  be  of 
great  value  in  extending  the  area  irrigated 
by  pumping. 

There  is  a  limit  beyond  which  it  is  not 
economically  feasible  to  pump.  In  the  Cali- 
fornia citrus  districts  lifts  above  4iiO  feet  have 
been  profitable.  For  the  orchard  lands  of 
British  Columbia  equally  high  lifts  should  be 
profitable,  for  the  net  return  per  acre  from  a 
good  apple  orchard  is  usually  more  than  that 
from  a  citrus  orchard.  .'\  citrus  orchard  10 
years  old  should  average  a  net  profit  of  $100 
to  $1-50  per  acre.  The  net  profits  from  apple 
orchards  10  to  12  years  old  in  the  Yakima 
Valley  arc  given  in  bulletins  ot  the  United 
States  Department  of  Agriculture  as  $200  to 
$000  per  acre.  With  profits  larger  than  those 
obtained  from  citrus  orchards  in  :outhern  Cali- 
fornia, what  has  been  considered  feasible  in 
pumping  there  is  at  least  equally  so  for  the 
apple  orchards  of  British  Columbia  when  no 
other  more  economical  source  of  water  sup- 
ply is  available.  However,  for  small  pumping 
plants  and  small  areas  the  writer  believes 
that  it  is  well  not  to  exceed  200  ft.,  while  for 
larger  plants  lifts  of  400  ft.  may  be  economic- 
allv   feasible. 
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V'ew    contracts    for    rail- 
T,,        Tx    ■  '  '^ad  work  let  recently  have 

Ihe   UoingS     ,„os(iy     been     for     better- 
of  ments   or   for   branch   lines 

the  Week.  or  extensions  to  agricult- 
■iral  sections  in  the  west. 
The  Chicago,  Milwaukee  & 
Puget  Sound  Ry.  opened  bids  last  Thursday 
on  two  branches  in  Montana — a  26-mile  line 
from  Hilger  to  Roy,  and  a  20-mile  branch  up 
Dog  Creek  to  Christiana.  The  names  of  the 
successful  contractors  are  not  obtainable  at 
present  but  D.  J.  Burke  and  Guthrie  &  Mc- 
Dougall  probably  got  in  on  the  work.  In  Can- 
ada the  Great  Northern  Ry.  has  taken  bids 
on  the  remaining  20  miles  of  the  extension  of 
its  Vancouver,  Victoria  &  Eastern  R.  R.  from 
Princeton,  B.  C,  to  Abbottsford.  Among  the 
contracts  let  recently  are  the  following :  Ma- 
honey  Bros.,  Crocker  Bldg.,  San  Francisco, 
Cal.,  for  constructing  a  short  electric  railwaj' 
to  cost  about  $7o,000 ;  Portage  Construction 
Co.,  E.  E.  Holman,  General  Manager,  Altoona, 
Pa.,  for  constructing  and  equipping  the  South 
Fork  &  Portage  Ry.'s  electric  line  from  South 
Fork  to  Portage ;  Douglas,  Varnum  &  Gil- 
fillan,  St.  Johnsburg.  Vt.,  for  short  extension 
of  Barre  Ry.  to  open  new  quarry  lands  at 
Barre,  Vt. ;  O.  F.  Peterson  &  Sons,  Erlanger, 
Ky.,  100,000  cu.  yds.  of  earth  and  rock  work 
from  Billeten  &  Rednowar,  general  contract- 
ors. Williamstown.  Ky.,  on  the  Queen  &  Cres- 
cent between  Erlangver  and  Walton,  Ky. ;  L.  J. 
Smith  Construction  Co.,  Kansas  City,  Mo., 
for  construction  of  second  track  on  Missouri 
Pacific  belt  line  at  Omaha,  Neb. ;  Whitton 
Construction  Co.,  Schofield  Bldg.,  Cleveland, 
O.,  for  grading  for  fourth  track  road  bed  to 
Adams,  Ind.,  four  miles,  for  the  Pennsylvania 
R.  R. ;  Grannis  &  Warley,  Ossining,  N.  Y., 
for  grade  elimination  work  in  Ossining  for  the 
New-  York  Central  Lines. 

Highway  work  continues  active,  about  the 
best  offering  of  the  week  being  that  of  the 
Pennsylvania  State  Commissioner  of  High- 
ways. Bids  are  now  being  asked  by  this  official 
on  17  contracts,  the  largest  single  letting  yet  un- 
dertaken. The  proposals  are  to  be  opened  on 
Oct.  15.  A  fair-sized  contract  is  being  ad- 
vertised by  the  Commissioners  of  Supervisors' 
District  No.  1  of  Prentiss  County,  Miss.  This 
contract  calls  for  the  construction  of  25  miles 
of  Novaculite.  chert  or  graveled  surfaced 
roads. 

The  largest  drainage  contract  of  the  year  is 
now  being  advertised  by  the  Commissioners 
of  the  Little  River  Drainage  District  in  Mis- 
souri. This  contract  calls  for  drainage  and 
levee  construction  which  involves  the  handling 
of  40,462,951  cu.  yds.  of  material.  The  work 
is  divided  into  29  contracts  or  sections  and 
bids  will  be  received  on  each  of  these  or  on 
the  work  as  a  whole.  A  description  of  the 
Little  River  Project  appeared  in  our  May  8, 
1912,  issue.  The  largest  drainage  contract  let 
during  the  past  week  appears  to  be  the  one 
for  the  Fourche  Drainage  District  in  Ar- 
kansas. The  Southern  Dredging  Co.  of  Mo- 
bile, Ala.,  secured  this  contract,  the  work 
calling  for  1,800,000  cu.  yds.  excavation  in  the 
main  canal  and  1,169,000  cu.  yds.  of  kvees. 

In  the  wav  of  levee  work,  the  principal  job 
coming  up  for  letting  in  the  last  few  days  is 
the  work  to  be  done  in  the  Third  Levee  Dis- 
trict on   the   Mississippi,     Bids   on   this   work 


are  to  be  opened  Oct.  16  by  the  U.  S.  Engi- 
neers at  Vicksburg,  Miss.  It  calls  for  the 
construction  of  1,470,000  cu.  yds.  of  earth 
work. 

The  principal  pieces  of  work  in  the  mu- 
nicipal line,  action  on  which  has  been  taken 
recently,  appear  to  be  as  follows :  Seattle, 
Wash.,  awarded  contract  for  North  Trunk 
sewer  to  Meacham  &  Babcock,  Central  Bldg., 
Seattle,  at  $368,269 ;  plans  and  specifications 
completed  for  waterworks  for  the  city  of 
Brockport,  N.  Y.,  estimated  to  cost  $275',000 ; 
Board  of  Control  of  Dayton,  O.,  awards  con- 
tracts on  extension  of  water  supply,  aggregat- 
ing $100,500;  City  Council  of  El  Paso,  Tex., 
adopts  ordinances  to  submit  to  people  propo- 
sition to  issue  $400,000  of  bonds  for  extension 
of  waterworks  and  sewer  system  and  for 
grading  and  draining  suburban  streets. 

Flood  &  Van  Wirt  Co.,  Hudson  Falls,  N. 
Y.,  have  been  awarded  Barge  Canal  Contract 
No.  56,  providing  for  the  improvement  of  the 
Glenns  Falls  feeder.  The  contract  price  is 
$319,956. 


Kind 

Words. 


A  few  years  ago  quite  a 
bunch  of  the  common  peo- 
ple believed  that  an  engi- 
neer was  about  as  useful  as 
a  wart.  In  recent  years, 
however,  there  has  been  a 
great  change  in  this  belief 
;nid  the  general  public  is  beginning  to  appre- 
ciate, in  a  measure,  the  services  of  the  en- 
gineerin.g  profession.  Even  the  newspapers, 
now  and  then,  bestow  commendatorj-  praises 
on  the  engineer.  For  example,  the  Chicago 
Tribune,  in  speaking  of  methods  for  the  solu- 
tion of  the  flood  problems  in  the  Mississippi 
Valley,  closes  an  editorial  with  these  words: 
"It  is  up  to  the  genius  of  American  engi- 
neering and  the  practical  energy  of  our  people 
to  tackle  this  work  without  delay  and  turn  our 
great  central  waters  into  channels  of  useful- 
ness and  profit."  The  Chica.go  Record-Herald 
in  mentioning  the  plan  of  the  Italian  Govern- 
ment for  constructing  irrigation  systems  con- 
cludes an  editorial  thus  ;  "Engineering  projects 
and  statesmanship  are  more  vitally  connected 
than  ever  before.  A  writer  in  the  Saturday  Even- 
ing Post  in  an  article  on  the  application  of  en- 
gineering principles  to  shop  mana.gement,  says : 
"Engineering,  I  believe,  is  the  mightiest  force 
in  business — and  the  force  that  is  least  applied. 
The  science  of  business  is  yet  in  its  infancy; 
but  there  are  many  men  in  business  who  are 
not  infants.  They  are  a  generation  or  two 
ahead  of  the  game."  .\nd  last  but  not  least 
tiie  New  York  Evening  Post  hands  out  the 
following; 

An  old-fashioned  subject  for  debating  socie- 
ties is  suggested  by  the  International  Congress 
of  Engineers,  which  is  now  in  session  in  this 
city.  If  some  calamity  were  to  overtake  that 
distinguished  assembl>'  and  wipe  out  its  entire 
membership,  would  the  loss  to  the  world  and  to 
civilzation  be  greater  or  less  than  through  the 
extinction  of  any  similarly  representative  body 
of  men?  Imagine  the  destruction  of  a  congress 
of  politicians,  or  poet:,  or  philosophers — and  we 
know  what  Thomas  Carlyle  would  say.  The 
great  public  would  not  improbably  be  of  the 
same  opinion  as  Carlyle,  and  that  in  spite  of 
the  fact  that  public  interest  is  not  usually  in- 
flamed    by    a    .gathering    of    technical     experts. 
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The  engineer's  profession,  always  a  dramatic 
calling  in  its  contest  against  the  forces  of  na- 
ture and  for  the  betterment  of  the  conditions  of 
life,  has  of  late  years  been  making  its  impress 
on  the  public's  imagination.  The  Panama  canal 
has  contributed  largely  to  this  result.  The  san- 
itary engineer  of  the  Gorgas  type  has  helped. 
Marconi  has  helped.  Rudyard  Kipling  has  also 
helped.  A  technical  discussion  on  problems  in 
testing  materials  is  not  rich  in  headline  matter, 
but  few  people  can  remain  unconscious  of  the 
vast  social  forces  the  congress  of  experts  now 
with  us  embodies. 


Too  many  good  roads  en- 
thusiasts  are   long   on    talk 
365-Dav  ''"''   niighty   short   on    cash 

Tj  ,  r>i  u  contributions  for  actual  im- 
Koaa  (-lub.  provements.  To  such  as 
these  the  work  being  done 
by  the  good  roads  club  of 
Carthage,  Mo.,  should  prove  an  example.  Or- 
ganized a  year  ago  the  club  now  has  125  mem- 
bers, each  of  whom  pays  $5  per  month  for  a 
period  of  one  year.  The  funds  are  used  to 
duplicate  farmers'  subscriptions,  and  for  new 
work  entirely.  The  club  owns  two  gasoline 
tractors,  each  capable  of  hauling  three  graders. 
It  has  been  so  successful  that  similar  clubs 
hare  been  organized  in  two  adjoining  counties. 
The  name  of  the  club  sets  forth  its  purpose. 
It  is  called  the  365-Day  Road  Club,  and  its 
purpose  "is  to  aid  in  the  construction  and 
maintenance  of  roads  fit  for  use  365  days  in 
the  vear." 


The    advance    of    science 
The  Wonders   continues.  At  the  recent  In- 
f  ternational      Congress      on 

^*  Hygiene    and    Demography 

Science.  at'  "Washin.gton,     D.     C.   a 

fatherless  fro.g  was  exhibit- 
ed. As  explained  by  one  of 
the  scientists  this  frog  was  the  result  of  arti- 
ficial parthenogenesis,  which,  translated,  means 
that  the  frog  was  produced  by  means  of  some- 
thing similar  to  spontaneous  generation.  By 
the  proper  use  of  chemicals  on  frog's  eggs,  the 
scientist  was  able  to  develop  a  mature  frog. 
Unfortunately  the  exhibit  was  dead  because 
his  foster  father,  learned  though  he  was  in 
biology  and  chemistry,  did  not  know  that  a 
frog  could  not  spend  all  its  time  in  water  and 
so  let  it  drown.  "The  next  frog  will  live," 
said  the  scientist,  "because  I  will  bring  it  up 
on  land." 


Levee 
Work. 


If  Congress  takes  favor- 
able action  along  the  line 
of  the  recommendations  of 
the  Resolutions  Committee 
of  the  Interstate  Levee 
Convention  there  will  be 
something  doing  along  the 
Mississippi  River  in  the  dirt  moving  line  dur- 
ing the  next  five  years.  In  its  resolution  the 
committee  declares  that  the  levee  system  is 
the  best,  surest  and  only  protection  against 
overflows  of  the  lower  river,  and  it  calls  upon 
the  Government  to  enlarge  the  whole  lengths 
of  levee  line  to  such  grade  and  section  as  will 
effectively  control  the  floods  of  the  river  in 
the  future.  To  do  this  the  committee  recom- 
mends that  the  Federal  Government  expend 
$.35,000,000  during  the  next  five  years. 
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PERSONAL 


Mr.  Richard  H.  Cobbs,  Jr.,  has  entered  upon 
his  duties  as  Countv  Engineer  of  Hale  Countv, 
Ala. 

Mr.  Geo.  A.  Ralph.  State  Drainage  Engineer 
of  Minnesota,  has  tendered  his  resignation  to 
take  effect  January  1,  1913. 

Mr.  W.  O.  Co.x  has  resigned  from  the  Board 
of  Water  Commissioners  of  Temple,  Texas. 
Mr.  H.  W.  Meisner  has  been  named  to  fill 
the  vacancy. 

Mr.  Leslie  C.  Frank.  .Assistant  Engineer  to 
the  Sewerage  Commission  of  Baltimore,  re- 
signed on  October  1st.  He  will  go  to  Ger- 
many, where  he  has  been  engaged  in  similar 
work. 

Mr.  E.  T.  Montblanc.  recently  connected 
with  the  office  of  Mr.  Emil  Rudolph.  Surveyor, 
has  opened  an  office  at  116  So.  Michigan 
Boulevard,  Chicago,  for  the  practice  of  land 
surveying  and  municipal  engineering. 

Mr.  C.  M.  Cole,  President  of  the  Imperial 
Powder  Company.  Chehalis.  Wash.,  is  in  Ta- 
coma  m.iking  arrangements  for  a  large  blast 
which  will  be  made  durin.g  the  month  of  Octo- 
ber. The  blast  will  remove  rock  from  a  cut 
on  the  right  of  way  of  a  new  railroad. 

Mr.  Carlton  E.  Davis  has  assumed  the  du- 
ties of  his  new  position  as  Chief  of  the  Bu- 
reau of  Water  at  Philadelphia.  Mr.  Wm.  C. 
Wetherhill  has  been  appointed  Third  ."Xssist- 
ant  to  the  Chief  of  the  Bureau,  succeeding  H. 
J.  Johnstone,  deceased. 

Mr.  Samuel  A.  Greeley  has  been  appointed 
Chairman  of  the  Committee  on  Refuse  Dispos- 
al of  the  .American  Public  Health  .\ssociation. 
In  this  connection  he  will  undertake  to  revise 
and  bring  into  practice  the  standard  form  for 
municipal  ref\ise  statistics  recently  published 
in  this  journal. 

Prof.  E.  C.  Schmidt,  in  charge  of  the  De- 
partment of  Railway  Engineering  of  the  Uni- 
versity of  Illinois,  has  been  commissioned  by 
the  Japanese  Government  to  design  a  railway 
dynamometer  car  for  the  Imperial  Government 
Railways.  The  car  will  be  constructed  in  this 
country  under  the  supervision  of  Professor 
Schmidt,  and  is  expected  to  be  delivered  next 
spring  to  the  representative  of  the  Japanese 
Government. 

Mr.  P.  E.  Stevens  has  been  appointed  Man- 
ager of  the  Structural  Steel  &  Cement  De- 
partments of  Morgan  T.  Jones  &  Co..  Insjject- 
ing  and  Consulting  Engineers.  Monadnock 
Block,  Chicago.  111.  Mr.  Stevens  was  former- 
ly connected  with  the  Engineering  Department 
of  the  Great  Northern  Ry..  and  up  to  the  time 
of  his  present  appointment  was  Bridge  Engi- 
neer for  the  City  of  St.  Paul,  Minn.  He  suc- 
ceeds Mr.  James  A.  Lister. 

Mr.  F.  W.  Rose,  formerly  with  Mr.  C.  S. 
Pillsbury,  Consulting  Engineer,  of  Mineapo- 
lis,  Minn.,  has  opened  offices  as  a  Consulting 
Engineer  at  1903  Palace  Bldg..  Minneapolis. 
He  will  specialize  in  general  electrical  and  me- 
chanical work  and  undertake  the  design  and 
supervision  of  steam  and  electric  plants,  cen- 
tral heating  systems,  electrical  transmission 
systems,  industrial  plants,  water  works  and 
sewers,  and  will  make  reports,  valuations  and 
tests. 

Mr.  H.  B.  Walker,  Deputy  State  Engi- 
neer of  Kansas,  in  charge  of  drainage  and 
irrigation,  Kansas  State  Agricultural  Col- 
lege, Manhattan,  Kans..  and  Miss  Core  L. 
Harris  were  married  at  McComb.  111.,  on 
Sept.  11th.  Mr.  Walker  is  a  graduate  of 
the  Engineering  College.  .A.mes,  la.,  and 
spent  a  number  of  years  in  railroad  and 
drainage  work.  For  the  past  two  years  he 
has  been  employed  in  his  present  capacity. 
Mrs.  Walker  is  an  alumnus  of  Monmouth 
College  and  for  two  years  has  been  en- 
gaged in  Y.  W.  C.  A.  work  at  Cincinnati. 


Civil  Service  Examinations. 

The  following  examinations  are  announced 
by  the  Civil  Service  Commission  of  the  City 
of  Chicago : 

Fire  Prevention  Inspector  in  Charge,  at  a 
salarv  of  $1,920  to  $2,400,  September  26  and 
27. 

Mechanical  Designing  Engineer,  $1,920  to 
$2,400,  October  4. 

Electrical  Designing  Engineer,  $1,920  to  $2,- 
400,  October  4. 

Mechanical  Engineering  Draftsmen,  $1,920 
to  $2,400.  October  4. 

The  U.  S.  Civil  Service  Commission,  Wash- 
ington, D.  C.  announces  an  open  competitive 
examination  for  Laboratory  Assistant  in  En- 
gineering to  be  held  on  October  23  in  various 
large  cities. 


INDUSTRIAL 


Mr.  R.  T.  McCormick.  formerly  Director 
and  Sales  Manager  of  the  Petroleum  Iron 
Works  Co..  of  Sharon,  Pa.,  has  been  appointed 
Sales  Manager  of  the  Knox  Pressed  &  Welded 
Steel  Co..  whose  plant  is  at  Niles,  O.,  and 
whose  office  is  in  the  Farmers'  Bank  Bldg., 
Pittsburgh,  Pa. 

The  Raymond  Concrete  Pile  Co.  of  Xew 
York  and  Chicago  has  been  awarded  the  con- 
tract for  placing  the  concrete  piles  for  the 
foundations  of  warehouse  "C"  for  the  Balti- 
more Fidelity  Warehouse  Co..  Baltimore.  Md. 
The  Raymond  Company  also  has  been  award- 
ed the  contract  for  placing  the  concrete  piles 
for  the  foundations  of  a  branch  library  to  be 
built   at  West  40th   street.   New   York. 

To  meet  the  demand  for  good  ornamental 
roofing,  which  will  provide  an  excellent  serv- 
iceable roof  covering  for  residences,  bunga- 
lows, churches,  schools,  garages,  etc..  The  Ber- 
ger  Manufacturing  Co.  of  Canton,  O..  has  re- 
cently placed  upon  the  market  two  new  and 
distinctive  designs  of  metal  shingles.  These 
new  design  metal  shingles  are  known  as  the 
"Chieftain"  and  "Swanee."  The  "Swanee"  is 
a  plain  design  and  the  "Chieftain"  is  a  bold 
clay  tile  pattern  and  when  painted  gives  a 
clay  tile  effect. 

The  MacArthur  Concrete  Pile  &  Founda- 
tion Co.,  11  Pine  St.,  New  York,  has  been 
awarded  the  contract  for  placing  the  founda- 
tions for  the  Mississippi  River  Power  Dis- 
tributing Company's  nevk'  substation  at  Page 
and  Ogden  avenues.  Saint  Louis  County,  Mis- 
souri. This  foundation  will  be  composed  of 
600  pedestal  piles.  The  MacKrthur  Co.  also 
has  been  awarded  the  contract  for  placing  the 
foundations  for  the  new  mill  of  the  Chalmers 
Knitting  Company,  .'\msterdam.  New  York, 
which  will  be  composed  of  600  pedestal  piles ; 
and  the  contract  for  placing  the  foundations 
of  the  extension  to  the  Stanley  Works,  Niles,  O. 


CATALOGUES 


Cement  User. — Paper,  6x9  ins.,  12  pp. 
Chicago  Portland  Cement  Co.,  Chicago,  HI. 

This  is  a  very  practical  periodical,  de- 
voted to  the  interests  of  the  smaller  user 
of  concrete. 

Troy  Wagons. — Card,  11x13,  3  pp.  Troy 
Wagon  Works  Co.,  Troy,  O. 

This  card  illustrates  very  clearly  the  de- 
tails of  construction  of  Troy  Wagon  Dump 
Boxes  and  operating  equipment. 

Regrinding  Valves. — Paper,  S-x.7%  ins.,  6 
pp.  National  Tube  Co.,  Frick  Bldg.,  Pitts- 
burgh,  Pa. 

This  bulletin  illustrates  and  describes 
with  tables,  etc.,  the  regrinding  valve  in 
which  the  seat  is  so  constructed  that  it 
may  be  reground  with  a  few  minutes'  work 
with  a  little  emery,  thus  increasing  the  life 
of  the  valve.  The  company  has  also  re- 
cently issued  a  book  entitled  Modern 
Welded    Pipe,    8^x7->4    ins.,    32   pp.,    which 


illustrates  and  describes  the  manufacture  of 
this  pipe  and  gives  descriptions  of  tests. 
Description  of  the  results  of  tests  to  de- 
termine the  corrosion  of  wrought  iron  steel 
is   also   given. 

Wrought  Iron  vs.  Steel  Pipe. — Paper,  6.x9 
ins.,  48  pp.  The  Reading  Iron  Co.,  Read- 
ing, Pa. 

This  catalog  is  entitled  "Court  of  .\ctual 
Experiejice"  and  gives  testimony  and  argu- 
ments in  favor  of  the  economy  of  wrought- 
iron  pipe,  .'\ttention  is  called  to  the  tight- 
ness, durability  and  also  to  the  economy 
of  genuine  wrought-iron  pipe  over  steel 
pipe.     The  book  is  well  illustrated. 

Pedestal  Piles. — Paper,  6x9  ins.,  63  pp. 
Mac-\rthur  Concrete  Pile  &  Foundation 
Co..  Fisher  Bldg.,  Chicago,  111. 

This  is  a  very  interesting  catalog  describ- 
ing the  methods  of  placing  pedestal  piles 
and  showing,  by  a  number  of  illustrations 
cif  actual  work,  the  different  classes  of 
structures  and  different  conditions  in  which 
these  piles  are  used.  A  discussion  of  the 
cost  of  this  class  of  work  is  also  given. 

Pneumatic  Hoists. — Paper,  Sj^-jxll  ins.,  12 
pp.  The  Vulcan  Engineering  Sales  Co., 
2014  Fisher  Bldg.,  Chicago,  HI. 

This  catalog  illustrates  and  describes 
pneumatic  hoists  for  all  classes  of  service 
in  capacities  up  to  IS  tons.  Tables  of  sizes, 
weights,  capacities,  etc.,  accompany  the  de- 
scriptions. 

Cochrane  Metering  Heater. — Paper,  Si^.x 
11  ins.,  4  pp.  The  Harrison  Safety  Boiler 
Works.  I7th  &  .Mlegheny  .\ve.,  Philadel- 
phia, Fa. 

This  apparatus  is  illustrated  and  its  prin- 
ciples of  operation  are  described.  It  is  a 
combined  open  feed  water  heater  and  hot 
water  meter. 

Air  Compressors. — Paper,  BxIOj^  ins.,  8 
pp.  The  Niirdbcrg  Mfg.  Co.,  Milwaukee, 
Wis. 

These  are  bulletins  No.  20  and  21,  de- 
scribing and  illustrating  "S.  C."  Compres- 
sors of  the  belted  type  and  the  Nordberg 
Unifiow  Engine  of  the  Corliss  type. 

Sterling  Oil  Pump. — Paper,  6x9  ins.,  8  pp. 
The  Sterling  Machine  Co.,  Norwich,  Conn. 

This  is  Bulletin  No.  107,  which  illustrates 
and  describes  the  Sterling  sight  feed  oil 
pump,  a  new  feed  pump  which  has  just 
been  placed  on  the  market.  Its  design, 
operation  and  important  features  are  thor- 
oughly described. 

New  Holland  Feed  Mill.— Paper,  5^x8;^ 
ins.,  18  pp.  New  Holland  Machine  Co., 
Holland,  Mich. 

This  booklet  illustrates  and  describes  a 
single  shaft  corn  and  cob  mill. 

How  to  Stop  Chimney  Fires. — Paper,  8x 
11  ins.,  4  pp.  National  Fire  Protection  .As- 
sociation, 87  Milk  St.,  Boston,  Mass. 

This  bulletin  has  been  issued  to  show-  the 
proper  construction  of  chimneys  for  pro- 
tection against  fires. 

Edison  Home  Kinetoscope. — Paper,  Sj^x 
6  ins.,  6  pp.  Tliomas  .A..  Edison,  Orange, 
N.J. 

This  booklet  describes  a  motion  picture 
machine  for  use  in  homes,  clubs,  etc. 

Pulsometer. — Paper,  6x9  ins.,  60  pp.  The 
Pulsometer  Steam  Pump  Co.,  17  Battery 
Place,  N.  Y.   City. 

This  catalog  gives  figures  and  curves 
showing  the  steam  consumption  and  the 
cost  of  operating  a  pulsometer  under  dif- 
ferent conditions  and  shows  how  it  com- 
pares with  other  types  of  pumps.  Many 
novel  applications  of  the  pulsometer  which 
are  not  so  widely  known,  are  taken  up  and 
discussed,  such  as  the  use  of  the  pulso- 
meter for  pumping  chemicals,  for  hydraulic 
filling,  pumping  out  coffer  dams,  etc.  Illus- 
trations show  how  these  different  applica- 
tions have  been  worked  out  in  practice. 
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RAILWAYS,     STEAM     AND     ELECTRIC 


Alabama. 

Reports  have  been  received  at  Helena, 
Ark.,  that  the  Memphis,  Dallas  &  Gulf  Ry., 
W.  P.  Hart,  Chief  Engineer,  Nashville.  Ark., 
has  plans  under  way  for  extending  the  hne 
from  Murfreesboro,  its  present  terminal,  to 
Hot   Springs   and   thence   to   Helena. 

Surveys  will  probably  be  completed  by  the 
later  part  of  this  month  for  the  projected 
route  of  the  Birmingham  &  Chattanooga  Ry. 
between  Boaz  and  Birmingham.  This  com- 
pany proposes  to  build  an  electric  railway 
connecting  Chattanooga  and  Birmingham,  and 
is  understood  to  have  completed  arrange- 
ments for  terminal  facilities  in  the  first  men- 
tioned city.  P.  S.  Milner.  Birmingham,  is 
Chief  Engineer. 

Arkansas. 

Clearmg  contracts  have  been  let  for  the  pro- 
posed line  of  l>he  Ashley,  Drew  &  Northern 
R.  R.  and  work  has  been  started  near  Monti- 
cello.     R.  O.  Roy,  Crossett.  Ark.,  is  President. 

California. 

©.Mahoney  Bros.,  Crocker  Bldg.,  San  Fran- 
cisco, have  been  awarded  the  contract  for 
the  construction  of  an  electric  railway  through 
Easton  from  the  Eastern  Hills  to  the  Easton 
station  to  a  connection  with  the  lines  of  the 
United  Railroads.  The  cost  of  the  line, 
power  house  and  rolling  stock  will  be  about 
$75,000.     It  is  to  be  built  for  Ansel  M.  Easton. 

®The  following  contracts  have  been  award- 
ed by  the  Commissioners  of  Public  Works 
of  San  Francisco  for  the  Geary  Street  Mu- 
nicipal Railway :  Furnishing  redwood  cross 
ties,  Julius  Heyman  Co. ;  furnishing  rail 
bonds,  U.  S.  Steel  Products  Co. ;  furnishing 
steel  tie  rods  and  nuts.  Payne  Bolt  Works; 
furnishing  and  installing  electric  power  con- 
ductors, John  G.  Sutton  Co.;  furnishing  tie 
plates,  Eccles  &  Smith  Co.;  furnishing  cop- 
per wire,  John   G.   Sutton   Company. 

Surveys  have  been  completed  for  the  con- 
struction of  a  railroad  from  Polasky  along  the 
old  power  line  survey  into  the  Chiquito  Basin 
beyond  Nortli  Fork,  Madera  County,  and  for  a 
branch  entering  the  basin  by  the  way  of  South 
Fork.  The  L.  E.  White  Lumber  Co..  of  San 
Francisco,  Calif.,  is  backing  the  project. 

At  a  meeting  held  at  Etna,  Siskiyou  County, 
Calif.,  $3,000  was  subscribed  toward  the 
amount  necessary  to  obtain  rights  of  way  and 
make  a  preliminary  survey  for  the  construction 
of  an  extension  to  the  Yreka  R.  R.  to  Fort 
Jones  and  Etna.  F.  A.  Reiser,  Yreka,  Calif., 
is   Manager  and   Superintendent. 

Residents  of  Tehama,  Glenn,  Colusa  and 
Yolo  Counties  are  reported  to  have  sub- 
scribed for  about  $2.50.000  of  stock  in  the 
projected  Sacramento  Valley  Electric  R.  R. 
This  proposed  electric  road  has  been  surveyed 
from  Red  Bluff  south  tlirough  Corning,  Or- 
land.  Willows,  Woodland  and  other  towns 
and  cities  on  the  west  side  of  the  Sacramen- 
to valley.  As  soon  as  the  stock  subscription 
of  $500,000  required  by  the  state  railroad  com- 
mission is  made  bonds  for  building  will  be 
sold.  C.  L.  Donohue,  Willows,  Cal.,  is  Presi- 
dent. 

The  Stockton  Terminal  &  Eastern  R.  R.,  G. 
S.  Cameron,  General  Manager,  Stockton, 
Calif.,  will  shortly  offer  for  sale  stock  and 
bonds  to  secure  $150,000  for  the  completion 
of  8  miles  of  line  to  the  company's  quarries 
and  mines  at  Jenny  Find 

Colorado. 

Newman  Erb,  of  New  York  City,  has  is- 
sued the  following  statement  of  the  finances 
of  the  Denver,  Northwestern  &  Pacific  Ry. 
Co.  and  the  outline  of  the  proposed  plan  of 
reorganization:  Present  capitalization  of  ex- 
isting railway  company.  $11,000,000;  first 
mortgage  bonds,  $10,040,000;  five-year  equip- 
ment trust  notes.  $348,00!);  Denver  Securities 
Co.    judgment,    $1,750,043;    Denver    Securities 


Co.  open  account  and  notes,  $200,000;  current 
liabilities,  $323,000.  The  new  company,  the 
name  of  which  has  njt  yet  been  decided  up- 
on, is  to  be  capitalized  as  follows ;  Capital 
stocks,  $10,000,000;  authorized  first  mortgage 
thirty-year  5  per  cent  bonds,  $3.5,000,000;  sec- 
ond mortgage  adjustment  income  bonds, 
$2,000,000. 

Florida. 

The  city  council  of  South  Jacksonville. 
Fla.,  has  granted  a  franchise  to  N.  W.  Bates, 
G.  G.  Dowling.  William  R.  Letcher,  John  S. 
Mabry  and  R.  B.  Harrison,  all  of  Jacksonville, 
Fla..  for  the  operation  of  an  electric  street 
railway  through  the  streets  of  that  municipal- 
ity. I'hese  promoters  propose  to  establish  an 
interurban  line  between  South  Jacksonville 
and  the  beach  resorts  adjacent  to  Florida's 
metropolis  and  which  will  also  be  extended 
to  the  city  of  St.  Augustine.  The  proposed 
electric  line,  after  leaving  South  Jacksonville, 
will  run  in  an  easterly  direction  to  a  point 
near  Pablo  Beach  and  thence  in  a  southerly 
direction  along  the  Atlantic  beach  to  St.  Au- 
gustine. 

Georgia. 

The  Georgia  R.  R.,  Thos.  K.  Scott,  General 
Manager,  Augusta,  is  double-tracking  its  main 
line  from  Clifton  to  Decatur  with  its  own 
forces. 

Articles  of  incorporation  have  been  filed  by 
the  Georgia  Northwestern  Ry.,  which  proposes 
the  construction  of  a  new  line  extending  from 
Gainesville  north  through  Hall,  Dawson  and 
Pickens  Counties  and  into  Gordon  Countv  to 
Calhoun,  on  the  L.  &  N.  R.  R.  The  length  of 
the  entire  road  will  be  about  100  miles.  Craig 
Arnold  and  G.  R.  Glenn,  of  Dahlonega ;  Wil- 
liam H.  Withers,  of  Atlanta;  H.  H.  Dean.  M. 
C.  Brown,  John  H.  Hosch,  John  E.  Redwine, 
Hayne  Palmour  and  W^  A.  Roper,  of  Gaines- 
ville, Ga.,  are  the  incorporators. 

A  meeting  is  to  be  held  by  the  directors  and 
officers  of  the  Americus,  Tifton  &  Atlantic 
R.  R.  for  the  purpose  of  starting  as  soon  as 
possible  actual  construction  work  on  the  pro- 
posed line.  H.  H.  Tift,  Tifton,  Ga.,  is  pro- 
moter of  the  project. 

Illinois. 

At  the  rate  at  which  subscriptions  to  stock 
are  coming  in  to  C.  E.  Hyde,  Trust  Bldg., 
Rockford,  III,  it  is  believed  that  work  will  be 
started  shortly  on  the  proposed  line  of  the 
Rockford,  Oregon  &  Southern  Ry.  It  is  hoped 
to  have  the  line  completed  as  far  as  Stillman 
Valley  within  a  few  months. 

No  definite  plans  have  yet  been  made  by  the 
Chicago  &  Western  Indiana  R.  R.  for  the  im- 
provement to  its  Belt  R.  R.  at  Chicago.  It 
will  probably  be  some  time  before  any  im- 
provements are  definitely  decided  upon. 

The  Springfield,  Clear  Lake  &  Southern 
Ry.  Co.,  the  incorporation  of  which  was  men- 
tioned in  our  Sept.  11  issue,  has  completed 
its  organization.  The  company  was  organized 
to  take  over  the  Clear  Lake  &  Rochester  line, 
to  improve  it  and  to  possibly  extend  it  to 
Hillsboro.  Dr.  N.  R.  Gordon,  Springfield, 
III,  is  President. 

The  Centralia  Traction  Co.,  Centralia,  III, 
has  been  incorporated  and  proposes  to  con- 
struct a  railway  from  Broadway,  Centralia,  to 
the  new  Illinois  Central  R.  R.  yards  in  Wash- 
in.gton  County.  111.  The  incorporators  are ; 
John  Langenfeld,  Max  Prill,  Martin  Beck, 
John  Kihnlein  and  Charles  C.  Baldwin,  all  of 
Centralia. 

The  Illinois  Traction  System,  H.  E.  Chub- 
buck,  General  Manager,  Peoria,  III,  is  un- 
derstood to  have  plans  under  way  for  secur- 
ing an  entrance  to  Chicago  by  way  of  Joliet, 
Hinsdale.  LaGrange  and  Berwyn,  forming  an 
interurban  chain  between  St.  Louis  and  Chi- 
cago. It  is  proposed  to  enter  Chicago  over 
the    tracks    of    the    Douglas    Park    branch    of 


the  Metropolitan  "L."  To  secure  an  entrance 
it  will  be  necessary  to  build  32  miles  of  new 
line.  It  is  said  to  be  the  intention  to  extend 
the  Metropolitan  West  Side  Elevated  Ry., 
Chicago,  to  Austin  ave.,  or  Clyde,  III,  to  meet 
a  similar  extension  of  the  interurban  road, 
.  which  now  ends  at  Joliet.  The  Metropolitan 
"L"  already  possesses  the  franchises  and 
right-of-wav  from  its  western  terminus  to 
Clyde. 

The  Chicago,  Burlington  &  Quincy  R.  R., 
T.  E.  Calvert,  Chief  Engineer,  Chicago,  has 
surveys  under  way  for  a  report  on  the  feasi- 
bility of  elevating  its  tracks  between  Clvde, 
near  Chicago,  and  Aurora,  a  distance  of  40 
miles.  Such  a  plan  would  abolish  about  75 
grade  crossings  and  could  call  for  an  expen- 
diture of  something  like  $50,000,000. 

A  meeting  of  the  stockholders  of  the  At- 
chison, Topeka  &  Santa  Fe  Ry.  is  to  be  held 
on  Oct.  24,  to  vote  on  a  proposition  to  sell 
the  stock  and  indebtedness  of  the  Sonora 
Ry.  and  of  the  New  Mexico  &  Arizona  R. 
R.  to  the  Southern  Pacific.  At  the  same 
time  acquisition  of  a  number  of  roads  at 
present  leased  by  the  Santa  Fe  or  controlled 
jointly   with   other    roads   will   be   considered. 

The  Mississippi  Valley  Traction  Co.  of 
Springfield,  III,  has  been  incorporated  with 
a  capital  stock  of  $2,500  and  proposes  to  con- 
struct a  railroad  from  Springfield,  Sangamon 
County,  to  Quincy,  Adams  County,  through 
the  counties  of  Menard,  Cass,  Schuyler  and 
Brown.  The  incorporators  and  first  board  of 
directors  are  George  M.  Skelly,  Springfield, 
III;  W.  S.  Campbell,  Springfield,  III;  C.  F. 
Smith,  Springfield,  111. ;  Edward  C.  Creager, 
Kent,  O. ;  Johnston  H.  Creager,  Youngs- 
town,   O. 

All  of  the  property  of  the  Chicago  &  Mil- 
waukee Electric  Ry.  has  been  purchased  by 
the  bondholders  protective  committee,  of 
which  Jacob  Newman,  1-33  W.  Washington 
St.,  Chicago,  III,  is  attorney.  It  is  the  plan 
of  the  bondholders  to  begin  at  once  a  re- 
organization of  the  company.  A  new  charter 
is  to  be  secured  and  new  oflncers  of  the  re- 
organized company  will  be  chosen  within  the 
next  ten  days.  It  is  stated  that  the  new  issue 
of  $10,000,000  bonds  agreed  upon  has  alreadv 
been  sold.  Of  that  sum  $3,000,000  has  been 
set  apart  for  betterments  of  the  line,  new 
equipment   and    other   improvements. 

Preliminary  surveys  are  to  be  made  short- 
ly for  the  proposed  extension  line  from 
Murphysboro  to  Herrin  via  Hurst,  Bush  and 
Clifford.  A.  B.  Minton,  Murphysboro,  III,  is 
interested. 

The  Wabash  Ry.  is  to  expend  about  $50,000 
for  new  engine  terminals  at  Bluffs,  and  for 
extension   of   yard    facilities   there.    ' 

Indiana. 

®The  Whitton  Construction  Co.,  Schofield 
Bldg.,  Cleveland,  O.,  has  been  awarded  a  con- 
tract by  the  Pennsylvania  R.  R.  for  grading 
of  fourth  track  roadbed  from  the  east  yard 
to  .'\dams,  Ind.,  station,  a  distance  of  four 
miles. 

The  Merchants  Utility  Co.,  of  Indianapolis, 
Ind.,  has  been  incorporated  with  a  capital 
stock  of  $4,000,000  and  proposes  to  operate 
street  and  interurban  railways  and  engage  in 
the  distribution  of  heat  and  light.  The  direc- 
tors are :  Edward  L.  McKee,  C.  M.  Polen, 
Henry  H.  Hornbrook,  Albert  P.  Smith,  Wal- 
ter S.  Gloss. 

A  call  has  been  issued  for  a  special  meeting 
of  the  stockholders  of  the  Cleveland,  Cincin- 
nati. Chicago  &  St.  Louis  Ry.  (Big  Four) 
to  be  held  in  Cincinnati  on  Nov.  25  to  con- 
sider and  authorize  an  extension  of  the  rail- 
road from  Terre  Haute,  Ind.,  to  the  line  be- 
tween Indiana  and  Illinois,  following  the  route 
of  the  Cairo,  Vincennes  &  Chicago  Ry.  be- 
tween those  points.  Another  proposition  to 
be    considered    will    be    the    purchase    of    the 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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railroad  properties  and  franchises  of  the  fol- 
lowing subsidiaries  of  the  Big  Four:  The 
Cairo,  Vincennes  &  Chicago  Ry.,  the  Cincin- 
nati &  Springlield  Ry.,  the  Columbus,  Spring- 
field &  Cincinnati  Ry.,  the  Findlay  Ry.,  Har- 
rison Branch  Ry.  Co.,  and  the  Chicago,  In- 
dianapolis &  St.  Louis  short  line.  Geo.  P. 
Smith,  Cincinnati,  O.,  is  Chief  Engineer  of 
the   Big   Four   System. 

The  Erie  R.  R.  is  reported  to  have  nego- 
tiations under  way  for  the  purchase  of  a  strip 
of  land  of  the  fair  grounds  at  Huntington. 
The  land  would  be  used  for  addition  to  the 
yards   of   the  company. 

Iowa. 

Otis  T.  Hare  of  Quincy,  111.,  has  been  ir 
conference  with  residents  of  Ottumwa,  la.. 
with  reference  to  building  an  interurban  line 
or  lines  out  of  Ottumwa. 

Kansas. 

Good  progress  is  reported  as  being  made 
in  the  stock-selling  campaign  at  Hutchinson 
for  the  projected  Hutchinson  &  Western  In- 
terurban. It  is  stated  that  construction  work 
may  be  started  by  Nov.  1.  F.  P.  Roehr, 
Hutchinson,  is  General  Manager  of  the 
company. 

It  has  been  reported  that  the  Missouri  Pa- 
cific will  start  work  at  once  surveying  for  the 
proposed  double  track  between  Kansas  City, 
Mo.,  and  Leavenworth.  Kan.  E.  F.  Mitchell, 
St.  Louis,  Mo.,  is  Chief  Engineer. 

Kentucky. 

®0.  F.  Peterson  &  Sons,  Erlanger,  Ky., 
have  secured  100,000  cu.  yds.  of  earth  and  rock 
work  on  the  Queen  &  Crescent  between  Er- 
langer and  Walton,  Ky.,  from  Billeten  & 
Rednowar,    Willianistown,    Ky. 

It  is  said  that  The  Wasioto'  &  Black  Moun- 
tain Railroad  is  preparing  to  construct  the  ex- 
tension to  the  coal  fields  in  Letcher  County, 
Ky.,  for  which  a  survey  was  made  some  time 
ago.  The  line  as  proposed  will  be  about  15 
miles  long.  .John  Howe  Peyton,  Louisville, 
Ky..  is  Chief  Engineer  of  Construction.  Louis- 
ville &  Nashville  R.  R. 

Louisiana. 

The  Louisiana  Pacilic  Ky..  J.  K.  l'"ahey, 
General  Superintendent,  De  Ridder.  La.,  has 
placed  an  order  with  the  National  Iron  & 
Steel  Co.,  Houston,  Tex.,  for  2,500  tons  of 
(50-lb.  rails,  to  be  used  on  the  branch  line 
now  being  constructed  from  Lilley  Junction 
to  Juanita,  La.,  a  distance  of  25  miles. 

The  St.  Louis,  Iron  Mountain  &  Southern 
Ry.  (Missouri  Pacific  System.  J.  R.  Stephens, 
Chief  Engineer,  St.  Louis)  is  reported  to 
have  purchased  the  Sibley,  Lake  Bisteneau 
&  Southern  Ry.,  a  28-mile  line  extending 
from  Sibley  to  Camp  Long.  It  is  said  to  be 
the  intention  of  the  new  owners  to  build 
from    Hall's    Summit   to    Shreveport. 

Massachusetts. 

Surveys  have  been  completed  fur  a  new 
steam  railroad  from  Greenfield,  Mass..  to 
Mountain  Mills  and   Wilmington.  Vt. 

.■\  meeting  of  the  stockholders  of  the  Bos- 
ton &  Providence  R.  R.  is  to  be  held  Oct.  O 
to  take  action  on  accepting  the  legislative  act 
to  authorize  the  New  York,  New  Haven  & 
Hartford  R.  R.  to  electrify  its  system  be- 
tween Boston  and  Providence.  Plans  for 
the  work,  which  will  require  two  years'  time, 
will  soon  be  put  before  the  Railroad  Com- 
missioners. W.  S.  Murray.  New  Haven, 
Conn.,  is  Electrical  Engineer  of  the  New 
York,  New  Haven  &  Hartford  R.  R.,  which 
controls  the   Boston  &   Providence   R.   R. 

Surveys  are  now  under  way  between  Pitts- 
field,  Mass.,  and  East  Schodach.  N.  Y.,  for 
the  projected  electric  railway  from  the  first 
mentioned  city  to  ."Mbany,  N.  Y.  It  is  possible 
that  construction  work  will  be  started  in  a 
few  months.  As  proposed  the  route  is  to 
follow  the  course  of  the  Albany  Southern  Ry. 
as  far  as  Howard's  crossing,  about  a  mile 
on  the  road  to  Nassau,  N.  Y.,  and  will  then 
run  direct  to  Pittsfield,  passing  through 
Brainard,  New  Lebanon.  Lebanon  Springs 
and    West    Lebanon,    N.    Y.      The    Berkshire 


Street  Ry.  Co.,  Pittsfield,  Mass.,  has  practi- 
cally completed  plans  for  the  extension  of  its 
line  westerly,  ultimately  to  connect  with  the 
line  from  Albany,  and  now  has  plans  'in 
course  of  preparation  for  two  extensions  in 
the  western  part  of  Pittsfield.  Both  lines 
will  start  near  the  present  terminus  of  the 
West  Pittsfield  line,  one  extending  through 
the  fields  to  the  railroad  bridge  near  the 
Shaker  settlement,  and  the  other  to  the  south 
through  the  highway  to  a  point  at  Barkerville, 
not  far  from  the  Barkerville  mill.  The  .Al- 
bany Southern  Ry.,  Raymond  H.  Smith,  Al- 
bany, N.  Y.,  General  Manager,  is  interested 
in  the  proposed  new  line  to  Pittsfield. 

Michigan. 

Sun'cyors  for  the  Mt.  Clemens-Bad  Axe 
Railroad  are  running  a  line  from  Orr's  Junc- 
tion to  New  Haven  and  from  there  to  ¥'ve 
Points  and  .Armada.  R.  J.  Crawford,  .\rmada, 
Mich.,  is  a  director  of  the  company. 

.Arrangements  are  reported  to  have  been 
completed  for  financing  the  projected  inter- 
urban line  between  St.  Joseph  and  Detroit. 
This  line  when  completed  will  furnish  direct 
interurban  connection  between  Chicago  and 
Detroit. 

Surveys  are  reported  to  have  been  started 
for  the  proposed  Muskegon  to  Manistee 
shore  line  interurban  project  which  is  being 
promoted  by  Chicago  parties.  It  is  probable 
that  the  line  will  run  by  way  of  North  Mus- 
kegon, Whitehall,  Montague.  Shelbv,  H.irt, 
Pentwatcr  and  Ludington.  Sidney  M.  Weil, 
3733  Wilton  Ave.,   Chicago,  III.,  is  interested. 

Duluth  and  the  Ranges. 

I!V     I'ETER    E.     ME.\r.HER. 

®P.  G.  Pastoret.  of  the  Pastoret  Lawrence 
Co.,  General  Contractors.  Duluth,  was  a  call- 
er, and  reported  that  his  firm  has  been  award- 
ed a  small  sewer  contract  by  the  City  of  Qo- 
quet  amounting  to  about  $S,000,  and  one  by 
the  City  of  Eveleth  amounting  to  $6,000,  and 
one  or  two  other  small  contracts  by  other 
cities.  Their  work  is  all  in  good  shape,  and 
some  of  their  contracts  would  have  been  al- 
ready completed  if  they  could  have  had  the 
necessary  laborers. 

Mr.  J.  W.  Ijams,  of  the  Warren  Engineering 
Co.,  Terrc  Haute,  Ind.,  spent  a  couple  of  days 
with  us  recently.  He  also  went  up  on  the 
Iron  Range  and  looked  over  some  of  the  large 
stripping  contracts  there.  He  stated  that  he 
was  well  repaid  for  making  the  trip,  as  the 
magnitude  of  the  work  was  certainly  surpris- 
ing. 

^lichael  Murphy,  of  Murphy  Brothers,  Con- 
tractors, who  have  the  contract  on  the  elec- 
tric line  near  Virginia,  Minnesota,  was  a  call- 
er, mt  stated  that  their  work  was  progressing 
nicely,  but  they  were  grently  bothered  on  ac- 
count of  the  shortage  of  laborers. 

Gust.  Gulbranson  was  a  called,  and  stated 
that  they  had  taken  a  sub-contract  from  C. 
R.  McLean  for  about  40.000  yds.  of  excava- 
tion, and  had  already  started  his  steam  shovel 
.-■.nd  cars  on  this  work. 

Harry  Roberts.  President  of  the  Roberts- 
Kingston  Contr.icting  Co.,  who  has  been  sick 
all  summer  at  his  summer  home,  was  in  the 
city  last  week.  He  has  greatly  improved,  but 
is  going  to  take  a  rest  for,  this  winter,  and 
expects  to  be  back  in  active  service  early  in 
the  spring. 

The  Oliver  Iron  Mining  Co.  about  three 
weeks  ago  asked  for  bids  for  stripping  one  of 
its  mines.  The  contract  amounts  to  about 
500,000  yds.  Bids  were  received  on  the  work, 
but  up  to  the  time  of  this  letter  the  contract 
has  not  been  awarded. 

Thomas  Higgins.  of  Higgins  &  McDonald, 
railway  contractors,  who  are  working  at  the 
present  time  on  the  Canadian  Northern,  was  a 
caller.  He  stated  that  his  work  was  getting 
along  nicely,  and  they  expect  to  be  all  cleaned 
up  in  about  60  days. 

Mr.  L.  E.  Otte,  the  equinment  man  from 
Chicago,  spent  a  couple  of  days  with  us  here 
recently.  He  renorted  that  the  demand  for 
lequipment.  especially  second  hand,  was  very 
brisk,  and  that  thev  were  having  considerable 


trouble  in  finding  plant  to  take  care  of  their 
requirements. 

Mr.  John  Moberg,  the  railway  contractor, 
has  taken  some  work  in  North  Dakota,  and 
shipped  his  outfit  to  start  on  the  work  imme- 
diately. 

C.  E.  Thomas,  Chief  Engineer  for  the  West- 
ern Construction  Co..  was  a  caller  at  this  of- 
fice recently,  and  stated  that  their  work  was 
progressing  very  nicely  and  that  they  had  steel 
laid  up  to  the  graders.  They  would  have  more 
of  the  work  completed,  but  were  handicapped 
by  the  shortage  of  laborers. 

James  J.  Byers.  the  Michigan  Railway  Con- 
tractor, was  a  caller.  He  has  taken  some  work 
near  Calumet.  Mich.,  and  will  start  on  the 
same  immediately. 

Greer  Thompson.  General  Superintendient  of 
the  Drake  &  Stratton  Co.,  was  a  caller  at  this 
office  recently.  He  was  on  his  return  from  a 
hunting  trip  in  the  northern  part  of  Minnesota. 
His  company  is  not  doing  any  work  in  Min- 
nesota at  the  present  time. 

Mr.  .Arthur  Powell,  Superintendent  of  the 
Brunt  Mine.  \'irginia,  Minn.,  has  taken  a  po- 
sition with  Sioms  Carey  Co.  as  steam  shovel 
superintendent  on  their  work  in  Northwestern 
Canada. 

E.  A.  Coons,  of  the  Butler  Coons  Contract- 
ing Co.,  was  a  caller,  and  stated  that  their 
$110,000  paving  contract  with  the  City  of  Hib- 
bing,  Minn.,  was  progressing  nicely,  and  will 
be  completed  by  Nov.  1st. 

W.  F.  King.  Concrete  Contractor,  was  a  call- 
er, and  stated  that  he  had  several  contracts 
under  way  at  the  present  time,  one  of  the 
largest  being  for  some  concrete  work  for  the 
Steel  Corporation  at  the  new  plant,  Gary,  Min- 
nesota. 

Willi'>m  Wilniot,  representing  the  Lidger- 
wood  Co.,  has  bc<;n  spending  a  few  days  in 
the  city  recently,  and  by  the  looks  of  his  order 
book  be  certaiidy  did  some  business. 

The  labor  situation  at  Duluth  has  not 
changed  any.  There  is  still  a  sewre  shortage 
of  men.  Most  of  the  contractors  are  only 
working  about  half  a  force,  and  the  same  con- 
ditions exist  at  the  Iron  Mines  on  the  Range. 
R.iilway  companies,  lumber  companies  and 
other  ind'istrie?  are  all  sufi'ering  on  account  of 
the  shortage  of  laborers.  We  look  to  see  the 
situation  improve  a  little  about  October  15th. 
The  outlook  for  work  for  the  winter  sea- 
son is  viery  bright  and  there  is  no  doubt  but 
what  every  bborer  in  this  vicinity  will  get 
all  the  work  they  want  for  the  entire  winter. 

Missouri. 

Proposition  has  been  submitted  to  the  citi- 
zens of  Moberly,  Mo.,  for  the  construction  of 
an  electric  railway  from  that  city  to  Ran- 
dolph Springs.  Right  of  way  for  the  line  is 
now  being  secured.  C.  H.  Dameron  is  in- 
terested;  also  H.  F.  Johnson  of  Vicksburg, 
Miss. 

The  citizens  of  Nevada,  Mo.,  have  accepted 
the  proposition  made  by  Thompson  Brothers 
of  Kansas  City  to  build  an  electric  railway 
from  Nevada  to  Lebanon,  Mo.  Nevada  is  to 
furnish  the  right-of-way  through  Vernon 
county  and  raise  a  bonus  of  $40,1100,  to  be 
paid  when  the  line  is  completed.  The  road 
is  projected  to  run  through  the  counties  of 
Vernon,  Cedar.  Polk,  Dallas  and  Laclede, 
about   100  miles. 

St.  Louis  Items. 

BV    A.    B.    KOENIG. 

®Mike  Conroy  secured  another  nice  job  con- 
sisting of  100.000  yds.  of  levee  work  near 
Granitie  City,  111.,  the  other  day. 

®Costello  Bros,  were  awarded  the  contract 
for  grading  the  new  vards  and  shop  site  for 
the  Wabash  R.  R    at  Decatur.  111. 

The  Board  of  Public  Improvements  has  rec- 
ommended allev  and  sidewalk  improvements 
.It  a  total  cost  of  $61,091. 

The  Board  of  Public  Improvements  set  Oc- 
tober 11  as  the  day  for  receiving  bids  on 
sidewalk  construction,  at  an  estimated  cost  of 
$13.24.5. 

T.  J.  Morris  has  finished  his  work  near 
Centreville   Station.   III.,   and   is   in   the  market 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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for  some  more  team  work.    Morris  has  a  good 
15-team  outfit  and  knows  how  to  move  dirt. 

Official  announcement  has  been  made  here 
that  J.  W.  Wakon  has  resigned  as  General 
Superintendent  of  the  Missouri,  Kansas  & 
Te.\as  Railway  of  Texas.  His  resignation  fol- 
lows that  recently  of  Vice-President  and  Gen- 
eral Manager  A.  D.  Bethard.  Mr.  Walton 
formerly  was  Assistant  General  Manager  of 
the  Te.Kas  lines.  No  successor  has  been  named, 
the  duties  of  this  office  having  been  taken  over 
temporarily  by  General  Manager  W.  A.  Webb 
of  Dallas.  Te.xas. 

M.  L.  Windham  has  taken  a  piece  of  levee 
work  from  the  Walsh  Construction  Co.  near 
Cairo,   111. 

Cary  Bros,  are  making  rapid  progress  and 
piling  up  big  estimates  these  days  on  their 
new  levee  work  at  Birds  Point,  Mo.  In  ad- 
dition to  their  teams  they  put  on  a  lot  more 
station  men  on  this. 

There  are  several  nice  pi'eces  of  levee  work 
going  to  be  let  by  the  Government  in  Mem- 
phis,  Tcnn.,   during   the   next   30   days. 

Frank  Neher  has  returned  from  Marianna, 
.\rk.,  and  is  spending  a  few  days  with  his 
family. 

Announcement  was  made  from  the  offices 
of  the  Cotton  Belt  here  that  effective  Tuesday, 
the  St.  Louis  Southwestern  Railway  Company 
of  Texas  will  be  divided  into  the  Waco  and 
Forth  Worth  divisions.  Heretofore  these  lines 
have  been  operated  as  one  division  with  gener- 
al headquarters  at  Tyler.  The  Fort  Worth 
division,  with  headquarters  at  Mount  Pleasant, 
Texas,  will  consist  of  the  lines  from  Texar- 
kana  to  Forth  Worth,  from  Mount  Pleasant  to 
Tyler,  from  Commerce  to  Sherman,  and  from 
.\ddison  to  Dallas.  E.  Richards,  Assistant 
Superintendent  of  the  Cotton  Belt  at  Pine 
Bluff,  Ark.,  is  appointed  Superintendent  of  this 
new  Texas  division.  The  Waco  division,  with 
headquarters  at  Tyler,  Texas,  will  consist  of 
the  lines  from  Tyler  to  Gatesville,  from  Luf- 
kin  to  Tyler,  and  from  Corsicana  to  Hills- 
boro.  H.  D.  Earl,  Superintendent  at  Mount 
Pleasant,  will  be  given  charge  of  this  new 
division,  J.  E.  Callahan  has  been  appointed 
Assistant  Superintendent  of  the  Waco  division 
to  succeed  R.  L.  Garner  of  Tyler,  transferred. 
C.  J.  Lake  is  appointed  Assistant  Superin- 
tendent in  charge  of  the  lines  south  of  Jones- 
horo.  Ark.,  to  succeed  E.  Richards.  The  head- 
quarters will  remain  at  Pine  Bluff,  Ark.  A 
prirtial  reorganization  of  the  operating  d'epart- 
nient  of  the  Cotton  Belt  lines  is  expected  to 
follow  the  annual  meeting  of  stockholders  of 
this  company  in  St.  Louis  next  Tuesday. 

Montana. 

®H.  A.  Whittier,  Northfield,  Minn.,  has  the 
contract  for  grading  for  about  28  miles  of 
line  to  be  built  from  Mondak,  Mont.,  south 
.•'.cross  the  Missouri  River  to  Sidney. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  opened  bids  last  week  for  grading  for  an 
extension  from  Hilger  to  Roy,  26  miles,  and 
for  a  branch  up  Dog  Creek  to  Christiana,  a 
distance  of  20  miles. 

The  Board  of  Directors  of  the  Great  North- 
ern Ry.  has  passed  and  filed  with  the  Secre- 
tarv  of  State,  Helena,  Mont.,  a  resolution 
nufhorizing  the  construction  of  approximately 
Ci?i  miles  of  new  line.  .A-S  proposed  the  route 
will  leave  the  main  line  between  the  stations 
cif  Mondak  and  Snowden,  Valley  County,  in 
northeastern  Montana,  go  southeasterly  to  the 
Village  of  Fairview  near  the  Montana-Dakota 
lioundarv  and  thence  southeasterly  through 
McKinzie  County,  North  Dakota,  to  the  con- 
Huence  of  Cherrv  Creek  with  the  Little  Mis- 
souri River.  A.  H.  Hoagland.  St.  Paul,  Minn., 
i-.  Chief  Engineer- 
Nebraska. 

©The  L.  J.  Smith  Construction  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  for 
the  construction  of  a  second  track  on  the  Mis- 
souri  Pacific  belt  line  at  Omaha.  Nebr. 

The  Commercial  Interests  of  Lincoln,  Nebr., 
are  interested  in  a  proposition  to  induce  the 
I'nion  Pacific  management  to  construct  the 
proposed  line  from  Omaha  to  Hastings  via 
Lincoln.      R.    L.    Huntley,    Omaha,    Nebr.,    is 


Chief  Engineer  and  Assistant  General  Manag- 
er of  the  Union   Pacific  Ry. 

New  Hampshire. 

The  Boston  &  Maine  Ry.,  A.  B.  Corthell. 
Chief  Engineer,  Boston,  Mass.,  has  surveys 
under  way  for  its  proposed  scenic  electric 
railway    in    the   White    Mountains. 

New  York. 

®Grannis  &  Warley,  Ossining,  N.  Y.,  have 
been  awarded  the  contract  by  the  New  York 
Central  Lines  for  grade  elimination  work  in 
Ossining.  The  contract  probably  amounts  to 
about  $80,000  or  $100,000. 

The  Board  of  Trade  of  Ilion,  N.  Y.,  has 
been  considering  the  plan  of  the  Otsego  & 
West  Hill  R.  R.  for  its  proposed  electric  rail- 
way. Joseph  Kemper,  Utica,  N.  Y.,  is  the 
engineer. 

The  Public  Service  Commission,  Albany, 
will  hold  a  hearing  at  Rome,  N.  Y.,  on  Oct. 
•'i  on  the  application  of  the  Rome  &  Oneida 
Electric  Ry.  Co.,  asking  for  permission  to 
construct  an  electric  road  from  Rome,  run- 
ning through  the  towns  of  Westmoreland  & 
Verona  to  the  city  of  Oneio,  a  distance  of 
about  13  miles.  This  company  was  incorpo- 
rated in  1905  and  was  refused  authority  to 
construct  its  road  by  the  board  of  railroad 
commissioners  because  its  incorporation  pa- 
pers were  defective.  The  Legislature  in  1911 
passed   an   act   validating   the   certificate. 

The  Public  Service  Commission  for  the 
First  District,  New  York  City,  has  approved 
the  certificate  of  incorporation  of  the  New 
York  Municipal  Railway  Corporation,  organ- 
ized in  the  interest  of  the  Brooklyn  Rapid 
Transit  Co.,  Brooklyn,  to  carry  out  that  com- 
pany's agreement  with  the  city  for  the  joint 
construction  of  certain  new  rapid  transit  lines 
embraced  in  the  Dual  System,  and  for  the 
operation  thereof  by  the  company.  The  com- 
pany is  capitalized  at  $2,000,000.  and  the  di- 
rectors are:  Anthony  N.  Brady,  J.  Horace 
Harding,  Walter  G.  Oakman,  John  T.  Greier, 
James  C.  Brady  and  George  W.  Davidson  of 
New  York  City;  Timothy  S.  Williams, 
Charles  A.  Brady,  Clinton  D.  Burdick,  John 
W.  Weber,  George  D.  Yeomans,  John  Englis 
and  .\rthur  K.  Woods  of  Brooklyn.  The  cor- 
poration has  the  power  to  purchase,  acquire, 
hold  and  dispose  of  the  stocks,  bonds  and  oth- 
er evidences  of  indebtedness  of  any  other  cor- 
poration, domestic  or  foreign,  and  to  issue  in 
exchange  therefore  its  own  stocks,  bonds  or 
other  obligations.  The  roads  which  are  to  be 
operated  by  the  new  company  are  divided  into 
two  groups — one  containing  those  for  which 
the  construction  cost  is  to  be  paid  by  the  City 
of  New  York  and  the  company  jointly  or  by 
the  City  of  New  York,. and  the  other  of  such 
lines  as  are  to  be  built  wholly  at  the  expense 
of  the  company.  In  the  latter  class  are  prin- 
cipally the  reconstruction  and  extension  of  the 
elevated  railroads  in  Brooklyn.  The  former 
class  includes  the  Broadway  and  other  sub- 
way lines  in  Manhattan  and  the  Fourth  Ave- 
nue Subway  in  Brooklyn. 

The  Public  Service  Commission  of  the  First 
District,  New  York  City,  has  just  executed 
two  contracts  with  F.  L.  Cranford  of  No.  177 
Montague  St.,  Brooklyn,  for  the  construction 
of  Sections  Nos.  1  and  1-A  of  the  Broadwa>' 
Subway  in  Manhattan,  mentioned  in  our  last 
issue.  These  are  to  be  operated  by  the  new 
Brooklyn  rapid  transit  company.  Section  No. 
1  runs  from  Trinity  place  and  Morris  street, 
Manhattan,  up  Trinity  place  and  Church  street 
to  about  Dey  street,  and  Section  No.  1-A 
from  that  point  up  Church  street.  Vesey  street 
and  Broadwav  to  Park  place.  This  will  be  a 
two-track  subwav.  The  contract  price  for 
Section  No.  1  is  $1,222,269.20.  and  for  Section 
No.  1-A  $982,740.70.  Instead  of  filing  a  bond. 
Mr.  Cranford  deposited  corporate  stock  of 
the  City  of  New  York  iri  the  sum  of  $12.5,000 
as  a  guarantee  of  the  faithful  performance  of 
the  contract.  In  a.Idition  to  this  security  the 
city  will  retain  a  certain  percentage  of  each 
naynvent  dite  the  contractor.  Mr.  Cranford 
has  60  days  in  which  to  begin  work  on  the 
new  contracts. 


North  Dakota. 

'1  he  Northern  Pacific  it  is  reported,  is  con- 
templating the  extension  of  its  Carrington- 
Turtle  Lake  line  to  the  Missouri  River  and 
possibly  into  Mercer  County,  N.  Dak.  W.  L. 
Darling,  St.  Paul.  Mimi.,  is  Chief  Engineer. 

Ohio. 

I  he  State  Public  Service  Commission, 
Columbus,  O.,  has  refused  to  grant  the  Ohio 
River  &  Northern  R.  R.  Co.  permission  to 
issue  $2,7.50,000  of  stocks  and  bonds  for  the 
construction  of  the  proposed  line  from  Lis- 
bon  through    East   Li\-erpool   to    Wellsville. 

The  directors  of  the  Dayton,  Covington  & 
Piqua  Traction  Co.,  West  Milton,  O.,  are 
reported  to  have  reached  a  definite  decision 
to  extend  the  line  from  Covington  to  Brad- 
ford and  thence  to  Loramie  if  possible.  To 
facilitate  work  on  the  proposed  extension  the 
company  has  applied  to  the  Ohio  Public  Serv- 
ice Commission  for  permission  to  issue  $400,- 
000    in   bonds. 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  Co. 
has  purchased  a  site  at  Salem,  Ore.,  for  the 
erection  of  terminals  and  depot. 

Pennsylvania. 

•J»Bids  will  be  received  until  11  a.  m.,  Oct. 
22,  by  Constructing  Quartermaster,  Philadel- 
phia, Pa.,  for  constructing  a  railroad  spur 
track  and  trestle  at  this  depot. 

®The  recently  chartered  South  Fork  & 
tortage  Ry.  Co.  has  awarded  the  contract  for 
the  construction  and  equipment  of  the 
projected  electric  railway  between  South 
Fork  and  Portage  to  the  Portage  Construc- 
tion Co.,  of  which  E.  E.  Holman,  Altoona, 
Pa.,  is  General  Manager.  The  line  will  in- 
clude four  bridges,  work  on  the  concrete 
abutments  of  which  will  be  started  at  once. 

The  Philadelphia  &  West  Chester  Traction 
Co.,  Upper  Darby,  Pa.,  has  about  completed 
its  extension  to  Media  and  is  said  to  be  con- 
templating a  continuation  of  the  line  from 
the  latter  place  to  Chester. 

It  is  believed  at  Connellsville  that  the  Penn- 
sylvania R.  R.  will  soon  ask  the  City  Council 
for  a  franchise  to  double  track  its  line  through 
the  city. 

Tennessee. 

The  Nashville,  LaFayette  &  Eastern  R.  R., 
a  company  composed  of  business  and  railroad 
men  of  Nashville,  Tenn.,  is  having  surveys 
made  of  the  proposed  route  from  Hartsville 
via  LaFayette  to  Red  Boiling  Springs.  The 
citizens  of  LaFayette,  Tenn..  are  said  to  have 
raised  a  bonus  for  the  company. 

The  Tennessee  Northeastern  R.  R.  Co.,  which 
was  incorporated  several  years  ago  to  con- 
struct an  80-mile  line  in  Tennessee,  is  making 
arrangements  for  the  sale  of  $750,000  of  bonds 
to  provide  funds  for  the  construction  of  the 
road.  The  route  as  proposed  will  run  from 
Winfield.  Tenn.,  on  the  line  of  the  Cincinnati. 
New  Orleans  and  Texas  Pacific,  through  Scott, 
Fentress,  Cumberland  and  White  Counties,  to 
a  point  on  the  Nashville.  Chattanooga  and  St. 
Louis,  near  Ravenscroft.  The  line  will  open 
up  a  new  coal  and  timber  region. 

Texas. 

Surveys  have  been  started  for  the  project- 
ed line  of  the  Orange  Northeastern  Ry.  The 
surveys  are  being  made  from  East  Orange  to 
a  point  on  the  Sabine  River,  four  miles  south- 
west of  Merryville,  La.  From  there  the  line 
will  run  to  some  point  in  San  .Augustine 
County.  The  Orange  Northeastern  Rj'.  Co. 
was  incorporated  recently,  as  noted  in  our 
Sept.  4  issue.  Edward  Kennedy,  Houston, 
Tex.,  is  president.  The  Tolman  Engineering 
Co..  Flouston,  Tex.,  is  in  charge  of  the  sur- 
veys. 

It  is  reported  at  Brownwood.  Tex  .  that  the 
Santa  Fe  system  will  spend  some  $.500,000  or 
$600,000  in  improvements  cithier  in  Brown- 
wood  or  within  a  few  miles  of  Brownwood.  in 
the  way  of  enlarged  terminals,  with  a  24-stall 
roundhouse,  enlarged  shops,  and  establishing 
of  divisional  headquarters  for  all  of  the  G.  C. 
lines  west  of  .Semple,  to  and  including  the  P. 


•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


40 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  14. 


&  N.  T.,  to  Sweetwater.     W.  B.  Storey,   Chi- 
cago,  111.,  is  Vice  President  in  charge. 

A  mass  meeting  of  representative  citizens 
was  held  at  Corsicana,  Texas,  recently  for  the 
purpose  of  discussing  the  proposition  of  L.  E. 
Mitchell  and  associates  to  build  a  standard 
gage  railroad  from  that  place  to  Palestine,  a 
distance  of  6.3  miles.  The  promoters  ask  that 
each  of  the  cities  purchase  $80,000  of  stock 
and  that  Corsicana  provide  a  franchise  over 
the  city  streets  and  right  of  way  to  the  Trin- 
ity River.  G.  J.  Heflin.  Corsicana,  Texas,  is 
Chairman  of  the  City  Committee  appointed  to 
take  up  the  matter  of  raising  the  stock  sub- 
scription. 

Utah. 

At  a  recent  meeting  of  the  citizens  of  Provo, 
Utah,  and  Springville,  William  Ashton,  Chief 
Engineer  of  the  proposed  coal  railroad  from 
Utah  County  to  Carbon  and  Emery  Countv 
Coal  Mines  through  Spanish  Fork  Canyon, 
proposed  that  citizens  of  Provo,  Springville 
and  Alapleton,  in  order  to  secure  the  terminus 
for  Provo.  purchase  or  secure  for  the  railroad 
company  free  of  cost  the  right  of  way  from 
the  mouth  of  Spanish  Fork  Canyon  north  by 
way  of  Mapleton  and  Springville  to  Third 
East  St.  on  Sixth  South  St.,  Provo,  a  distance 


of  about  12  miles.  The  cost  is  estimated  at 
$50,000.  The  following  committee  of  Provo 
citizens  was  appointed  to  confer  with  and  se- 
cure the  co-operation  of  Springville  and  Maple- 
ton  citizens  in  the  matter  of  obtaining  the  pro- 
posed right  of  wav:  W.  H.  Ray,  Fera  Deck- 
er, S.  H.  Belmont,  F.  A.  Huish  and  D.  R. 
Beebe. 

Vermont. 

WDouglas,  Varnum  &  Gilfillan,  St.  Johns- 
bury,  Vt.,  have  been  awarded  the  contract 
for  the  extension  of  the  Barre  Ry.,  to  open 
new  quarry  land  in  Millstone  Hill  at  Barre, 
Vt.  About  $60,000  is  to  be  expended.  The 
extension  will  be  used  exclusively  for  the 
transportation  of  granite  and  supplies  for  the 
quarries.  G.  A.  Watson,  Montpelier,  Vt.,  is 
Resident   Engineer   of  the   Barre   Ry. 

Washington. 

Track  laying  was  started  Sept.  2.3  on  the 
Spokane-Ayer  line  of  the  Oregon- Washington 
Railway  &  N.-ivigation  Co.,  and  it  is  expected 
to  have  the  ro.-.d  open  for  operation  by  Dec.  1. 

West  Virginia. 

The  Norfolk  &  Western  Ry.,  C.  S.  Church- 
ill. Chief  Engineer,  Roanoke,  Va.,  is  reported 


to  be  about  ready  to  award  contracts  for 
tunnel  work  at  Hatfield  Bend,  two  miles  from 
.Matcwan.  W.  Va. 

Canada. 

4»B'ds  will  be  opened  at  noon,  Oct.  5,  by 
B.  Ripley,  engineer  grade  separation,  Cana- 
dian Pacific  Ry.,  260  .\venue  Road,  Toronto, 
Ont.,  for  the  construction  of  the  Avenue 
Road  subway  at  North  Toronto. 

The  Great  Northern  Ry.,  A.  Stewart,  as- 
sistant chief  engineer,  Seattle,  Wash.,  has  re- 
ceived bids  on  the  remaining  20  miles  of  the 
extension  of  its  Vancouver,  Victoria  &  East- 
ern R.  R.  from  a  point  near  Princeton  to  Ab- 
bottsford.  Guthrie,  McDougal  &  Co.,  .313 
Lewis  Bldg.,  Portland,  Ore.,  have  the  contract 
for  the  first  40  miles  of  the  extension. 

A  report  from  Edmonton,  ,\lberta,  states 
that  engineers  and  surveyors  of  the  .A.lberta, 
Peace  River  &  Eastern  Ry.,  which  proposes 
building  a  new  transcontinental  line  from 
Hudson  Bay  to  the  Pacific  Coast  by  way  of 
Edmonton,  started  on  .Sept.  23  on  a  pony-back 
trip  of  more  than  2,000  miles  in  the  Northwest 
country  to  survey  the  route.  From  Lesser 
Slave  Lake  the  party  will  continue  by  dog 
trains,  consuming  more  than  a  year  in  the  un- 
dertaking. 


ROADS.     STREETS     AND     PAVEMENTS 


:-i' 


Alabama. 

^Bids  will  be  receive<l  until  10  a.  m.,  Oct. 
22,  by  Board  of  County  Commissioners,  Mar- 
engo County.  Linden,  .\la.,  for  grading  and 
surfacing  with  sand  clay  approximately  four 
miles  of  road.  About  $8,000  will  be  expend- 
ed on  the  improvement.  A  certified  check 
for  $400  must  be  filed  with  each  bid.  W.  S. 
Keller,  Montgomery,  .A.la.,  is  State  Highway 
Engineer. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
21,  by  Perry  County  Commissioners,  Marion, 
.'Via.,  for  grading,  draining  and  surfacing  with 
gravel  four  miles  of  Burroughs  Ferry  Road. 
A  certified  check  for  $400  must  be  filed  with 
each  bid.  W.  S.  Keller,  Montgomery,  Ala., 
is  State  Engineer. 

•I«Bids  will  be  received  until  2  p.  m.,  Oct. 
21,  by  Perry  County  Commissioners,  Marion, 
.'Ma.,  for  grading,  draining  and  surfacing  with 
sand-clay  about  4  miles  of  Fikes  Ferry  Road. 
The  work  will  necessitate  an  expenditure  of 
about  $8,000.  A  certified  check  for  $.500  must 
be  filed  with  each  bid.  G.  C.  Scales  is  County 
Highway   Engineer. 

•^•Bids  will  be  received  until  1  p.  m.,  Oct. 
15,  by  Board  of  Coosa  County  Commission- 
ers, Rockford,  .•\la.,  for  the  grading,  draining 
and  surfacing  with  top  soil  6  miles  of  Kelly- 
ton  and  Rockford  Road.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  W.  S. 
Keller,  Montgomery,  Ala.,  is  State  Engineer 
of   Highways. 

®The  City  Council  of  Talladega,  .-Ma.,  has 
let  the  contract  to  the  Southern  .\sphalt  & 
Construction  Co.,  of  Birmingham,  .Ma.,  for 
the  paving  of  the  public  square  and  a  few 
blocks  of  the  other  principal  business  streets 
of   Talladega. 

Arkansas. 

4*Ricls  will  be  received  until  3  p.  m.,  Oct.  8, 
W.  B.  Smith,  Secy.,  Commissioners  of  Street 
Improvement  District  No.  176,  or  at  the  office 
of  E.  .\.  Kingslev,  Engineer,  Markham  and 
Center  Sts..  Little  Rock,  .■^rk.,  for  grading 
and  paving  14,000  sq.  vds.  of  street.  A  cer- 
tified check  for  $1,000  must  be  filed  with  each 
bid. 

Prominent  citizens  from  towns  between 
Little  Rock,  .^rk.,  and  Texarkana  recentlv 
held  a  meeting  in  Little  Rock  to  launch  a 
movement  for  the  construction  of  a  highway 
from  Texarkana  to  Little  Rock,  a  distance  o'f 
160  miles.  W.  Y.  Foster  of  Hope.  .-Xrk.,  was 
elected  permanent  chairman  and  Clio  Harper, 
secretary.     It  is  proposed  that  it  be  built  un- 


der the  provisions  of  the  improvement  dis- 
trict law,  and  it  has  been  suggested  in  the 
preliminary  bill  that  the  district  include  all 
territory  for  three  miles  on  each  side  of  the 
roadway. 

California. 

Robert  Horbach,  Supervisor  of  Porterville, 
Cal.,  District,  proposes  to  have  an  amend- 
ment to  the  present  county  laws,  which  will 
make  it  possible  to  levy  a  direct  tax  for  the 
purchase  of  road-making  machinery,  at  the 
coming  session  of  the  State  Legislature. 

.■\ccording  to  advices  from  Fresno,  Cal.. 
Surveyor  McKay  has  begun  work  on  the 
plans  and  specifications  for  the  %  mile  of 
macadam  paving  of  the  road  continuation  of 
Olive  .\ve.,  to  the  Normal  School  site.  Bids 
will  be  asked  immediately  upon  the  comple- 
tion  of  the  plans. 

Georgia. 
^  The  Public  Works  Committee  of  the 
County  Board  of  Commissioners  of  Roads 
and  Revenues,  .Atlanta,  Ga..  has  agreed  to 
place  bitulithic  pavement  from  Buckhead  out 
Peachtrce  Road  to  the  county  line.  The  cost 
of  the  new  pavement  will  be  62  cts.  per  sq. 
yd.,  or  a  total  of  about  $13..'>20.  The  pave- 
ment will  extend  for  18  ft.  on  each  side  of 
the  car  track. 

The  citizens  of  Waycross,  Ga.,  on  Sept.  21 
voted  bonds  to  the  amount  of  $;^0,000  for  im- 
provements to  the  city  streets.  J.  W.  Strick- 
land  is   City   Clerk 

Idaho. 

The  city  of  Moscow,  Ida.,  failed  to  let  the 
contract  on  Sept.  21  for  the  improvement  dis- 
trict which  has  been  pl.anned  by  H.  J.  Smith, 
City  Engineer,  at  an  estimated'  cost  of  $183,- 
790.  This  improvement  calls  for  60,061  yds. 
of  paving  and  18,500  lin.  ft.  of  curbing,  .3',000 
yds.  of  macadam  excavation.  12,000  cu.  yds. 
of  earth  embankment  excavation.  50  cu.  yds. 
of  retaining  walls,  3,900  lin.  ft.  of  header 
blocks,  30  catch  basins.  No.  1  30  catch  basins. 
No.  2  and  40  curb  inlets.  37  new  manholes  for 
the  storm  sewer  and  26  old  manholes  to  ad- 
just, 8,026  cu.  yds.  excavation  for  sewer 
pipes  and  15,280  lin.  ft.  of  vitrified  sewer  pipe 
ranging  in  size  from  ''^  to  24  ins.  in  diameter. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
0.  by  Charles  Duisdeiker.  President,  Board  of 
Local  Improvements,  Pekin,  111.,  for  the  im- 
provement of  Court  St.  Paving  District.  The 
work  will   include  30.000  sq.  yds.  brick  pave- 


ment on  a  concrete  foundation  5  ins.  thick, 
asphalt  filler;  10,000  cu.  yds.  of  excavation; 
2,175  lin.  ft.  of  concrete  curb;  5,200  ft.  curb 
reset;  550  ft.  of  protection  curb.  J.  R.  Sie- 
bert  is  City  Engineer.  Official  advertisement 
will  be   found   elsewhere  in  this  issue. 

®The  city  of  Taylorville,  111.,  on  Sept.  23 
awarded  the  contract  to  John  Cherry  of  Jack- 
sonville, III.,  for  paving  North  Webster,  Clay, 
and  a  part  of  North  Sts.,  including  16,812  sq. 
yds.  vitrified  brick  paving  on  6-in.  concrete 
base,  with  asphalt  filler,  at  $1.74  per  sq.  yd.; 
alley  block  14.  brick  on  4-in.  concrete  base, 
sand  filler,  at  $1.45  per  sq.  yd.,  including  13,625 
lin.  ft.  of  combined  concrete  curb  and  gutter, 
at  $0.50  per  lin.  ft.  J.  S.  Michels  is  City  En- 
gineer. 

®The  City  Council  of  Bushnell,  111.,  has 
let  the  contract  for  the  stretch  of  paving  on 
North  Jackson  St.  to  Patrick  Tiernan  of 
.Macomb,  111.  Work  will  be  started  at  once. 
®The  Board  of  Local  Improvements  of 
Centralia,  111.,  has  let  the  contract  for  the 
Fourth  Ward  paving  to  Hoeflfken  Bros,  of 
Belleville.  III.,  at  the  following  bid : 

]2,CS.5.4  lin.  ft.  sandstone  curb J  0.52 

fi2.i  lin.   ft.  marpinal  curb 3.t 

S.824  yds.  excavation   40 

20.954  sq.   yds.   Albion  brick   1.62 

16  catch  liaslns.  complete  15.00 

.•no  lin.  ft.  •t2-ln    sewer  pipe 4.00 

150  lin.  ft.  36-in.  sewer  pipe 2.75 

450  lin.  ft.  18-in.  sewer  pipe 85 

230  lin.  ft.  15-in.  sewer  pipe 65 

230  lin.  ft.  12-in.  sewer  pipe 45 

76.83    cu.    yds.     reinforced    concrete    (cul- 
verts)        10.50 

Other  bidders  were  Rov  Williams,  Cairo. 
III.,  $50,223;  Meyer  &  Thomas  Construction 
Co.,  East  St.  Louis,  111.,  $48,517;  Jerome 
Manion,   Mt.    Vernon,   III.,   bid   unopened. 

®The  Board  of  Local  Improvements  of 
Decatur,  III.,  has  let  the  contract  for  paving 
N.  Morgan  St.,  from  the  Illinois  Central 
right  of  way  north  to  the  city  limits,  and 
from  Oakland  .Ave.  west  to  the  Wabash  right 
of  way,  to  S.  A.  Tuttle  at  $8,292  and  $4,218. 
respectively. 

®The  R.  F.  Conway  Paving  Co..  Chicago, 
III.,  has  been  awarded  the  contract  by  the 
Board  of  Local  Improvement  of  Joliet.  III., 
Wm.  S.  Welch.  Secretary,  for  the  paving  oi 
Jackson  St.,  between  Collins  St.  and  the  east 
city  limits,  at  90  cts.  per  sq.  yd. 

The  Board  of  Local  Improvements  of  Dan- 
ville, 111.,  has  let  the  contracts  for  curbing 
both  sides  of  Alexander  St.,  from  Main  St. 
southward  to  the  end  of  the  thoroughfare, 
also  for  sewers  to  drain  that  part  of  the 
citv  bounded  bv  Harmon   Ave..  Robinson   St., 


•J*  indicates  work  now  open  for  bids,     i?  indicates  a  contract  let  recently. 
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Woodbury   St.   and    Townscnd   Ave.,   and    for 
territory    north    of    Roselavvn    Ave.,    to    I     C 
Poll.  -^ 

The  Board  of  Local  Improvements  of  East 
St.  Louis,  III.,  has  decided  to  pave  Third  St., 
from  Missouri  Ave.  to  St.  Clair  Ave.,  and  St. 
Louis,  Summit,  Illinois  and  Ohio  Aves.,  from 
Third    St.    to    CoIIinsville   Ave. 

The  city  of  Glen  Ellyn,  111.,  is  agitating  the 
question  of  street  pavmg.  Clyde  F.  Burns  is 
interested. 

The  City  Council  of  Champaign,  III,  has 
adopted  the  contemplated  paving  of  West 
Park  Ave.  and  West  University  Ave. 

Indiana. 

•frBids  will  be  received  until  lu  a.  m  .  Nov. 
8,  by  Board  of  Cass,  Fulton  and  Pulaski 
Counties  Commissioners,  at  Logansport,  Ind., 
for  the  construction  of  a  road,  on  line  divid- 
ing Cass  from  Fulton  and  Pulaski  Counties. 
J.  E.  Wallace  is  Cass  County  Auditor. 

•|"Bids  will  be  received  until  10  a.  m.,  Oct. 
12,  by  Board  of  Johnson  County  Commis- 
sioners, Franklin,  Ind.,  for  the  construction 
of  a  gravel  ro'ad  in  Nineveh  township.  H.  L. 
Knox   is   County   Auditor. 

^•Bids  will  be  received  until  2  p.  m.,  Oct. 
11,  by  Board  of  Posey  County  Commission- 
ers, Mt.  Vernon,  Ind.,  for  the  construction  of 
a  gravel  road  in  Black  township.  J.  R.  Haines 
is   County  Auditor. 

^Bids  will  be  received  until  Oct.  8  by 
Board  of  Starke  County  Commissioners, 
Knox,  Ind.,  for  the  construction  of  a  gravel 
road  in  Davis  township.  L.  M.  Ransbottom  is 
County   Auditor. 

•{•Bids  will  be  received  until  1.30  p.  m.,  Oct. 
8,  by  Board  of  Fountain  County  Commission- 
ers, Covington,  Ind.,  for  the  construction  of 
two  highways  in  Jackson  township.  W.  B. 
Gray   is  County  Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct. 
7,  by  Board  of  Benton  County  Commission- 
ers, Fowler,  Ind.,  for  the  construction  of  a 
gravel  road,  known  as  the  James  W.  Ford, 
et  al  Road.  Lemuel  Shipman  is  Countv  Au- 
ditor. 

®The  Common  Council  of  Goshen,  Ind., 
has  let  the  contract  for  the  paving  of  the 
alleys  in  the  block  bounded  by  Jefferson,  Mad- 
ison, Fifth  and  Sixth  Sts.,  to  W.  W.  Hatch 
of  that  city.  The  pavement,  which  will  be  of 
concrete,  will  be  laid  in  squares,  5  by  3  ft., 
with  asphalt  filler.  The  bid  was  $20  for  man- 
holes, 35  cts.  per  lin.  ft.  for  6-in.  sewer  pipe, 
$1  per  sq.  yd.  for  5-in.  base  and  1-in.  top 
concrete,  and  3  cts.  per  sq.  yd.  for  asphalt 
filler. 

®The  Board  of  Public  Works  of  Elkhart, 
Ind.,  has  awarded  the  contract  for  the  con- 
struction of  the  Rice  St.  and  Noble  St.  side- 
walks to  F.  W.  Hillman  at  $0.0794  a  sq.  ft. 
and  $0.08  per  sq.  ft.  Bids  on  the  construc- 
tion of  the  Williams  St.  and  McPherson  St. 
sidewalks  were  considered  too  high  and  re- 
jected. 

A  road  election  is  to  be  held  in  Wood  town- 
ship, Clark  County,  Ind.,  on  Oct.  5,  to  deter- 
mine on  the  construction  of  free  gravel  roads 
extending  from  Borden  to  Greenville  and  to 
Pleasant   Ridge,  at  a  cost  of  $14,100. 

The  St.  Joseph  County  Commissioners. 
South  Bend,  Ind.,  have  called  an  election,  to 
be  held  at  Walkerton,  Ind.,  on  Oct.  12,  to  de- 
cide the  matter  of  the  construction  of  1.^ 
miles   of  road  in   the   district. 

Bids  were  received  by  the  Board  of  Public 
Works  of  Michigan  City,  Ind.,  for  the  paving 
of  Seventh,  Eighth  .md  Ninth  Sts..  between 
the  Michigan  Central  Railroad  tracks  and 
Willard  Ave.,  as  follows :  J.  C.  Devine  Co., 
.Alliance.  O.,  from  $1.52  to  $1.58  per  sq.  yd. 
for  brick  on  sand  foundation,  and  from  $1.90 
to  $1.99  for  brick  on  concrete  foundation; 
curb  and  gutter,  38  cts.  per  lin.  ft. :  curb  with- 
out gutter.  40  cts. ;  marginal  curb,  40  cts. 
Peter  Michaly,  Michisan  City,  from  $1.45, 
brick  on  sand,  to  $1.99  on  concrete  founda- 
tion ;  curb  and  gutter,  42  cts. ;  curb  without 
gutter,  28  cts.  Western  Construction  Co., 
Lafayette,  Ind.,  Trinidad  Lake  sheet  asphalt, 
$1.88;     asphalt     macadam,     $1.(56;     curb     and 


gutter,   40   cts. ;   curb   without   gutter,   22   cts. ; 
gutter,  22  cts.,  and  marginal  curb,  20  cts. 

Iowa. 

®The  City  Council  of  Cedar  Rapids,  la., 
has  let  the  contract  for  the  cement  curbing 
and  gutter  to  be  laid  on  Bever  Ave.,  19th  to 
21st  Sts.;  Fourth  Ave.,  16th  to  17th  Sts.,  and 
17th  St.,  Bever  to  Fifth  Ave.,  to  Percv  P. 
Smith  at  $2,273. 

The  City  Council  of  Fort  Madison,  la.,  has 
passed  a  resolution  providing  for  the  paving 
of    Front,    Occidental   and    Des    Moines    St. 

The     City     Council     of     Clinton,     la.,     has 
passed  an  ordinance  providing  for  the  paving 
of  S.  Elm  St.,  W.  White  and  S.  Jackson  St. 
Kansas. 

Promoters  of  the  Winnipeg-to-the-Gulf 
road,  known  as  the  Meridian  Highway,  are 
making  a  tour  of  inspection  over  the  entire 
route.  The  entire  road,  1,850  miles,  has  been 
mapped  out.  More  than  $2,000,000  in  bonds 
have  been  voted  so  far  for  the  construction. 
John  Nicholson,  Newton,  Kan.,  is  Secretary 
of  the  Association. 

Kentucky. 

The  Simpson  County  Fiscal  Court,  Frank- 
lin, Ky.,  has  perfected  arrangements  whereby 
the  appropriation  of  $9,750  to  the  Lincoln- 
Jackson  way  is  to  be  made  immediately  avail- 
able. The  solicitors  reported  $5,000  which 
had  been  subscribed  by  the  citizens  as  a  sup- 
plementary fund  to  the  court's  appropriation. 
Plans  and  specifications  for  the  road  have 
been  prepared  bv  Engineer  Burrell.  U  S. 
Office    Public   Roads. 

Louisiana. 

®The  Board  of  Supervisors,  New  Iberia. 
La.,  has  let  a  contract  to  the  Chatham  Con- 
struction Co.  for  7,000  ft.  of  paving  on  Main 
St.,  beginning  at  the  postoffice  and  extending 
to  the  southern  limit,  so  as  to  connect  with 
the   model   road   to  Jeanerette. 

The  Board  of  Aldermen  of  Winnfield,  La., 
has  ordered  the  paving  of  about  five  miles 
of  sidewalks  at  once.  The  Board  also  or- 
dered the  purchase  of  a  traction  engine  to 
grade  the  roads  leading  into  the  city,  to  be 
used  in  connection  with  the  model  road  work 
of  the  parish. 

Maryland. 

®The  State  Roads  Commission,  Baltimore, 
Md.,  Wm.  L.  Marcy,  Secy.,  534  North  How- 
ard St.,  Baltimore,  has  awarded  the  contract 
for  the  paving  of  Hanover  St.,  in  the  city  of 
Baltimore,  to  Reddington  &  Son,  Baltimore. 
The  contract  for  the  construction  of  a  sec- 
tion of  the  state  highway  in  Garrett  County, 
between  McHenry  and  Accident,  was  not 
awarded,  no  bids  being  received.  Bids  on 
Hanover  St.  were  opened   Sept.  24. 

®The  Meyers  &  Crump  Stone  Co.,  Frost- 
burg,  Md.,  has  been  awarded  the  contract  by 
the  Road  Directors  of  Alleganv  County,  Cum- 
berland. Md.,  Clinton  Uhl,  Chairman,  for  the 
construction  of  the  Virginia  Ave.  roadway,  a 
distance  of  about  6,717  lin.  ft.  The  work  in- 
cludes grading  and  macadamizing.  Bids  were 
opened    Sept.   9. 

Massachusetts. 

®Mayor  Fitzgerald  of  Boston,  Mass.,  has 
approved  a  contract  with  the  Northern  Con- 
struction Co.  for  paving  and  regulating  Com- 
merce St.,  between  Commercial  St.  and  At- 
lantic Ave.,  city  proper,  at  $11,302.  Other 
bidders  were:  Coleman  Bros.,  $11,641;  Hugh 
J.  McGuire,  $11,815;  F.  S.  &  A.  D.  Gore  Cor- 
poration, $12,273.  Engineer's  estimate,  $12,- 
645. 

®Mayor  Fitzgerald  of  Boston,  Mass.,  has 
approved  a  contract  with  West  Roxbury  Trap 
Rock  Co.  for  macadam  roadway  in  Knoll 
St.,  between  Walter  and  Selwyn  Sts.,  West 
Roxbury,  at  $3,157.  Others  bidders  were: 
Thomas  F.  Minton,  $3,176;  William  T.  Raffer- 
tv  Co.,  $3,305;  Cr.rmin  Russo,  $3,389;  John 
Kelly  Co.,  $3,479;  John  McCourt  &  Co., 
$3,728,  and  D.   E.  Lynch,  $4,493. 

®John  Kelly  Co.  has  been  awarded  the 
contract  by  the  Mayor  of  Boston,  Mass.,  for 
macadam  roadway  in  Dalrymple  St.,   between 


Egleston  and  Boylston  Sts.,  at  $8,609.  0th  . 
bidders  were:  William  J.  Raffertv  Co 
$3,660;  John  McCourt  &  Co.,  $4,003,  and  L' 
E,  Lynch,  $4,573. 

®The  Public  Works  Department  of  Bos- 
ton, Mass.,  has  awarded  a  contract  for  plank- 
ing and  paving  Harvard  Bridge  to  the  Fred 
S.  &  A.  D.  Gore  Corporation  at  $80,308; 
Rendle  &  Stoddard,  $'-2,021  ;  W.  H.  Ellis,  $83,- 
067;  John  T.  Scullv  Foundation  &  Transpor- 
tation Co.,  $84,249;  Lawler  Bros.,  $89,931,  and 
James  Doherty,  $84,338  and  $85,718. 

Minnesota. 

®C.  C.  Nordby  &  Co.  of  Thief  River  Falls. 
Minn.,  have  been  awarded  the  contract  for 
the  grading  of  the  proposed  Ehvell  High- 
way, running  east  of  Thief  River  Falls  about 
2(1  miles.  C.  Jensen  &  Sons,  Thief  River 
Falls,  secured  the  contract  for  hauling  the 
covering  of  gravel  to  the  road  after  it  is 
graded. 

Mississippi. 

•|«Bids  will  be  received  until  10  a.  m.,  Oct. 
14,  by  G.  L.  Holley,  Secretary,  Highway  Com- 
missioners. Supervisor's  District  No.  1, 
Prentiss  County,  Miss.,  for  the  permanent 
improvement  of  approximately  25  miles  of 
roads  in  that  district.  Novaculite,  chert  or 
gravel  will  be  used  for  finished  surface  and 
is  to  be  compacted  with  roller.  Alternate 
bids  on  sand  clay  surfacing  will  be  taken. 
Concrete  will  be  used  in  the  construction  of 
smaller  bridges  and  culverts,  vitrified  pipe  to 
be  used  where  practicable.  Bids  are  invited 
for  doing  the  entire  work,  or  any  division 
thereof  separately,  consisting  of  grading, 
bridging,  surfacing,  and  furnishing  all  ma- 
terial necessary  to  complete  the  above  men- 
tioned roads.  Plans,  profiles  and  specifica- 
tions are  on  file  at  the  office  of  the  Chancery 
Clerk  of  Prentiss  County,  at  the  office  of 
Xavier  A.  Kramer,  Engineer,  Magnolia, 
Miss.,  and  blank  forms  for  proposals  will  be 
furnished  upon  application  to  the  Engineer 
or  the  Commission.  Each  bidder  must  ac- 
company his  bid  with  a  certified  check  for 
$1,000,  made  payable  to  Highway  Commis- 
sioners of  Supervisor's  District  No.  1  of 
Prentiss    County,    Miss. 

^•Bids  will  be  received  until  2  p.  m.,  Oct. 
15,  by  City  Clerk,  Laurel,  Miss.,  for  paving 
Front,  Oak  and  Magnolia  Sts.  and  Central 
and  Fifth  Ave.  with  wood  blocks  or  vitrified 
brick.  A  certified  check  for  $2,000  must  be 
filed  with   each   bid. 

•l«Bids  will  be  received  until  noon,  Oct.  7. 
by  Jackson  County  Road  Commissioners,  Dis- 
trict No.  4,  at  the  court  house,  Pascagoula, 
Miss.,  for  the  construction  of  2  miles  of  shell 
road  and  three  miles  of  dirt  road.  W.  W. 
Grinstead,   Gautier,   Miss.,   is   Secretary. 

The  citizens  of  Forrest  County,  Miss.,  on 
Sept.  26  voted  against  the  issuance  of  bonds 
to  the  amount  of  $50,000  for  good  roads. 
Hattiesburg  is  the  county  seat.  The  interested 
citizens  will  now  file  a  petition  with  the 
Board  of  Supervisors  asking  for  an  issue  of 
$100,000  bonds    for   Beats    1   and  3. 

The  Board  of  Supervisors  of  Lowndes 
County,  Columbus,  Miss.,  has  ordered  surveys 
made  of  the  principal  public  roads  of  the 
county,  about  350  miles,  to  determine  the  ap- 
proximate cost  of  improving  the  same.  Maps, 
plans  and  estimates  will  be  made  by  Civil  En- 
gineer Charles  Lyon  Wood,  Columbus,  Miss. 
.A.  survey  party  is  now  at  work. 

Missouri. 

®The  Board  of  Public  Works  of  St.  Jo- 
seph, Mo.,  has  awarded  the  Metropolitan 
leaving  Co.  a  contract  to  pave  29th  St.,  Syl- 
vanie  to  Messanie,  with  mineral  rubber 
asphalt.  The  Kelley  Construction  Co.  se- 
cured a  contract  to  pave  Monterey  St.,  Fourth 
to  Sixth,  with  Portland  cement. 

New  Jersey. 

4*Bids  will  be  received  until  4  p.  m.,  Oct. 
7.  bv  Township  Committee.  Landis  Township, 
C.  V.  Marshall,  Clerk,  Vineland,  N.  J.,  for  the 
permanent  construction  of  the  road  known  as 
Landis  Ave.,  between  the  borough  line  and 
Spring    road,    a    distance    of    7,700    ft.,    more 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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or  less,  to  a  width  of  34  £t.,  and  to  a  finished 
depth  of  3%  ins.  of  macadam,  placed  upon  a 
rolled  gravel  foundation;  the  upper  half  inch 
of  the  macadam  being  bituminous  macadam 
dressing,  which  may  be  applied  by  the  pene- 
tration method.  This  work  is  all  to  be  done 
strictly  in  accordance  with  the  plans  and 
terms  of  the  specifications  and  form  of  con- 
tract now  on  file  for  examination  at  the  fol- 
lowing offices :  State  Cominissioner  of  Pub- 
lic Roads,  Trenton,  X.  J.;  Clerk  of  the  Com- 
mittee, Vineland,  N.  J. ;  W.  W.  Young,  Con- 
sulting Engineer,  Dre.xel  Bldg.,  Philadelphia. 
Pa,,  and  2:^0  Broadway,  New  York.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$1,000.  Work  is  to  be 'finished  by  May  first, 
A.  D.,  1913,  without  working  during  January, 
or  February. 

®The  Street  Committee  of  the  City  Council, 
Camden  City,  N.  J.,  has  awarded  a  contract 
for  the  paving  of  Haddon  Ave.,  between  the 
tracks  of  the  Public  Service  Corporation, 
from  Line  St.  to  City  Line,  with  Belgian 
blocks  on  a  6-in.  concrete  foundation,  to 
.Aaron  Ward  at  $2.81  per  sq.  yd.  The  con- 
tract involves  an  expenditure  of  nearly  $50.- 
000.  Other  bids  were  W.  Pcnn  Corson,  $3 
per  sq.  vd. ;  John  McFeeley,  $3.02  per  sq.  yd.: 
J.  W.  Carey,  $.3.33  per  sq.  yd.,  and  B.  F. 
Sweeten  &  Son,  $3.1-5  per  sq.  yd. 

New  York. 

•J-Bids  will  be  received  until  2  p.  m.,  Oct. 
■'),  liy  Fred  H.  Krule,  Clerk,  Board  of  Super- 
visors, Lockport,  N.  V.,  for  the  construction 
of  County  Road  No.  3,  County  Road  No.  4, 
County  Road  No.  5  and  County  Road  No.  0, 
aggregating    11.84   miles. 

^Bids  will  be  received  until  Oct.  15  by  the 
Common  Council,  Dunkirk.  N.  Y.,  for  paving 
Lynx  St.,  including  approximately  l,23ti  sq. 
yds.  J.  M.  Hackett  is  City  Engineer.  R.  IL 
Heppell  is  Citv  Clerk. 

WEdward  Seil,  Bufi'alo,  N.  Y.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works  of  that  city,  for  grading 
.Moselle  St.  to  its  full  width  and  establish 
grade,  at  $1,4!15.     Bids  were  opened  Sept.  21. 

®The  Department  of  Public  Works,  Fran- 
cis G.  Ward,  Commissioner,  Buffalo,  N.  Y., 
has  awarded  the  contract  for  grading  full 
width  to  establish  grade  on  Willet  St.,  be- 
tween Clinton  and  Griswold  Sis.,  at  $885,  to 
Edward  Seil,  Buffalo.  Bids  were  opened  Sept. 
21. 

®The  Department  of  Public  Works,  Fran- 
cis G.  Ward,  Commissioner,  Buffalo,  N.  Y., 
has  awarded  the  contract  to  Edward  Seil,  El- 
licott  St.,  Buffalo,  for  grading  full  width  and 
to  establish  grade  on  Hazel  St.,  between 
Bailey  Ave.  and  Rapin  St.,  at  $1,280.  Bids 
were   opened   Sept.   21. 

®The  Department  of  Public  Works,  Buf- 
falo, N.  Y.,  Francis  G.  Ward,  Commissioner, 
has  awarded  the  contract  for  surfacing  with 
crushed  stone  and  oiling  with  Tarvia  "B," 
Colvin  St.,  between  Amherst  St.  and  Hertel 
Ave.,  excepting  space  occupied  by  subwav  at 
N.  Y.  C.  &  H.  R.  R.  tracks,  to  Hankin  & 
Gristmaker,  Crescent  Ave.,  Buffalo,  at  $2,!)90. 
Bids  were  opened  Sept.  21. 

®lhe  German  Rock  Co.,  Buffalo,  N.  Y.,  has 
been  awarded  the  contract  by  the  Park  Com- 
missioners, Geo.  H.  Selkirk,  Secy.,  Buffalo, 
for  paving  the  southwesterly  roadway  of  Bid- 
will  parkway  with  macadam,  asphalt,  bitu- 
minous asphalt,  etc.,  at  $18,890.  Bids  were 
opened  Aug.  13. 

®The  Board  of  Control  of  Syracuse,  N.  Y.. 
has  awarded  the  contract  for  the  paving  of 
Tennyson  Ave.  with  vitrified  brick  and  stone 
curbing,  from  S.  Wilbur  Ave.  to  Milton  Ave., 
to  C.  T.  Hookway  Construction  Co.,  at  $15,- 
GoC ;  also  the  contract  for  paving  Milton  Ave., 
from  Chemung  St.  to  the  city  line;  Chemung 
St.,  from  Milton  Ave.  to  Emerson  Ave.,  and 
Emerson  Ave.,  from  Chemung  St.  to  Harbor 
St..  at  $33,G42. 

®The  .\ustin  Western  Co.,  Chicago,  111., 
has  been  awarded  the  contract  by  the  Board 
of  Control  of  Syracuse,  N.  Y.,  for  furnishing 
an  elevating  grader  and  w^agon  loader  for  use 
in  park  grading  work, 

Edward    Seil,    Ellicott    St.,    Buffalo.    N,    Y,, 


submitted  the  lowest  bid  Sept.  21  to  Francis 
G.  Ward,  Commissioner  of  Public  Works. 
Buft'alo,  for  grading,  opening  gutters,  crown- 
ing roadway,  rolling  and  surfacing  with  hard 
material  dirt  streets  at  such  times  as  may  be 
ordered  bv  the  deputv  engineer  until  end  of 
contract.  July   1.  lOKl  at  $14,230. 

Albert  Gaffey  submitted  the  lowest  bids  to 
the  Board  of  Control  of  Syracuse,  N,  Y.,  for 
grading  Livingston  Ave.,  from  Euclid  Ave. 
to  Stratford  St.,  at  $1,132;  for  grading  Her- 
kimer St.,  from  Willis  Ave.  to  Avery  Ave., 
$1,368,  and  for  grading  Cayuga  St.,  from 
.-Vvery  Ave.  to  Milton  Ave.,  at  $925. 

The  Board  of  Trustees  of  Fredonia,  N.  Y., 
have  arranged  for  an  issue  of  street  improve- 
ment bonds  to  the  amount  of  $10,700  to  cover 
the  proportion  of  the  cost  of  the  East  St. 
pavement. 

Following  low  bids  were  received  by  the 
Board  of  Control  of  Syracuse,  N.  Y.,  for 
three  paving  jobs  and  two  resurfacing  con- 
tracts: Tennyson  Ave.,  from  Milton  Ave. 
to  .Avery  Ave. ;  Guy  B.  Dickinson ;  asphalt 
specifications,  $10,()05,  and  brick  or  block- 
pavement,  $10,429.  P.cverley  Road,  from 
Crossett  St.  to  Stolp  .Ave.;  F.  J.  Baker; 
asphalt,  $7,U44;  brick,  $7,412.  Madison  St., 
from  University  Ave.  to  Irving  St.;  Guy  B. 
Dickinson ;  vitrified  brick,  $8,104 ;  asphalt, 
$7,32fl.  Resurfacing  Tracy  St.,  from  Plum  to 
N.  West  St.;  Warner-Quinlan  Co.,  $2,383; 
also  for  resurfacing  E.  Willow  St.,  from  N. 
State  to  Townsend,  and  Townscnd,  from  E, 
Willow  to  James  St.,  $3,403.  Resurfacing  S. 
(ieddes  St.,  from  W.  Fayette  to  Elliott  St., 
exclusive  of  railroad  strips:  Warner-Quinlan 
Co.,  $18,356. 

Ohio. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
12,  by  Board  of  Champaign  County  Commis- 
sioners, Urbana,  O.,  for  the  construction  of 
the  Van  Ness  Road,  located  in  Goshen  town- 
ship, three  miles  northeast  of  Mechanicsburg. 
The  cost  f)f  the  work  is  estimated  at  $1,000. 

^•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus. 
().,  until  2  p.  m.,  Oct.  11,  1912.  for  grading 
and  paving  with  bituminous  surface  treated 
macadam  the  State  Road,  State  Highway 
"D,"  Pet.  No.  (i07,  in  Florence  township,  Erie 
County.  Length,  5,300  ft.,  or  one  mile;  width 
of  pavement,  10  ft. ;  estimated  cost  of  con- 
struction, $5,8;35.  Alternative  bids  will  also 
be  considered  for  grading  and  paving  the 
.ibove  road  with  a  bituminous  surface  treat- 
ed concrete  pavement.  Estimated  cost  of  con- 
struction, $0,908.  .A  draft  or  certified  check 
for  $-300  shall  be  deposited  with  each  bid. 
The  successful  bidder  will  be  required  to 
give  bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  .Aug.  I,  1913, 
Plans  and  specifications  arc  on  file  in  the  of- 
fice of  the  County  Commissioners  and  the 
State  Highway  Department,  The  State  High- 
way Commissioner  reserves  the  right  to  reject 
any  and  all  bids.  James  R.  Marker  is  State 
Highway   Commissioner. 

•{•Bids  will  be  recei\ed  at  the  office  of  the 
.State  Highw-ay  Conmiissioner,  at  Columbus. 
Ohio,  until  2  p.  m.,  Oct.  11,  1812,  for  grading 
and  paving  with  sulphite  treated  macadam, 
the  Springfield  road.  State  Highway  "C"  Pet. 
No.  .543,  in  Mad  River  Twp.,  Montgomery 
County.  Length  13,484  ft.  or  2.55  miles. 
Width  of  pavement,  10  ft.  Estimated  cost 
of  construction.  $15,399.  Alternative  bids 
will  also  be  considered  for  grading  and  pav- 
ing the  above  road  with  a  bituminous  bonded 
macadam.  Estimated  cost  of  construction, 
$10,843.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  August  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O,,  is  State  Highway  Commissioner. 

^Bids  will  be  received  until  noon,  Oct.  7, 
liy  Board  of  County  Commissioners,  London. 


O,.  for  the  grading  and  graveling  the  .Alkire 
hill  east  of  ^It,  Sterling  in  Pleasant  town- 
ship. Plans  and  specifications  are  on  file  with 
H.  L.  McCafferty,  County  Surveyor.  Each 
bid  must  be  accompanied  lay  a  certified  check 
for  $200.     H.  M,  Chaney  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
l(i,  by  W.  W.  Crawford,  Butler  County  .Au- 
ditor, Hamilton,  O.,  for  grading  and  gravel- 
ing the  Bryant  road  in  0.xford  township  for 
a  distance  of  240  rods.  .A  certified  check  for 
10  per  cent  the  amount  bid  must  be  filed  with 
each  bid. 

®The  L.  D.  Wilson  Engineering  &  Con- 
tracting Co.  has  been  awarded  the  contract  by 
the  State  Highway  Commissioner,  Columbus, 
O.,  for  the  construction  of  gravel  niacadain 
on  the  Columbus  pike  from  Xenia  to  Wilber- 
force  at  $9,217;  also  for  a  stretch  of  road 
near  New  Jasper  at  $1,146.  K.  E.  Kunkle  of 
Dayton,  O.,  secured  the  contract  for  two  miles 
of  the  Dayton  and  Springfield  pike  from 
Simms  Station  to  the  Montgomery  County 
line,   at   $0,44ti. 

®The  Columbiana  County  Commissioners, 
Lisbon.  O.,  have  awarded  the  contracts  for  the 
improvement  of  the  county  road  from  Lisbon 
to  the  county  infirmary,  a  distance  of  4  miles, 
to  Wright  &  Morris  and  William  McClain, 
both  of  Lisbon,  Three  miles  will  be  paved 
with  brick  bv  Wright  &  Morris  at  $22,798,  and 
one  mile  bv'  McClain  at  $19,932,  with  Tarvia. 

®The  Director  of  Public  Service  of  Ham- 
ilton, O.,  has  let  the  contract  for  the  paving 
of  North  D  St.,  from  Main  to  Elvin  and  Pry- 
tania  .Ave.,  from  D  to  Elvin  .Ave.,  to  the  An- 
drews Asphalt  Paving  Co.,  of  Toledo,  O.,  at 
$23,000  or  $24,898,  two  bids  being  submitted 
by  the  company.  The  Cleveland  Trinidad 
Paving  Co.,  Cleveland.  O.,  bid  $25,312  and 
$28,884  on  the  work.     .Asphalt  will  be  used, 

®G.  H.  Lewis,  Director  of  Public  Service, 
Elyria,  O.,  has  awarded  the  contract  for  the 
construction  of  brick  pavement  on  West  River 
St.  and  Woodford  .Ave.  to  Hart  &  Kemp,  and 
for  a  brick  pavement  on  15th  St.  to  the  Elyria 
Construction  Co.     Bids  were  opened  Sept.  25. 

Complete  plans  for  the  proposed  park  and 
boulevard  extending  through  the  entire  West 
Creek  valley  from  West  Tuscarawas  St.  to 
Fairfield  St.  have  been  sent  to  the  City  Coun- 
cil of  Canton,  O.,  by  Service  Director  Har- 
bert.  The  plans  divide  the  improvement  into 
four  sections  with  the  idea  of  completing  at 
least  one  section  each  year.  Section  1  includes 
that  part  Iving  between  West  Tuscarawas  St. 
and  West  South  St.,  and  it  is  estimated  will 
cost  $3,998.  Section  2,  from  South  St.  to 
Cedar  St.,  at  an  estimated  cost  of  $7,.580.  Sec- 
tion 3,  from  Cedar  St,  to  Navarre  St.,  $14,90.5. 
and  Section  4,  from  Navarre  St,  to  Fairtield 
St.,  $9,470.  The  improvement  will  include  the 
grading  of  the  land  for  lawns,  the  construc- 
tion of  driveways  and  the  designing  of  flower 
beds.  The  plans  were  prepared  by  the  F.  A. 
Pease  Engineering  Co.,  .Arcade  Bldg.,  Cleve- 
land, O. 

The  City  Council  of  Canton,  O.,  has  adopt- 
ed the  report  of  the  streets  and  alleys  com- 
mittee, favoring  the  paving  of  West  10th  St. 
from  McKinley  .Ave.  to  Schroyer  .Ave. 

L'pon  the  direction  of  the  County  Commis- 
sioners, Hamilton,  O.,  County  .Auditor  W.  W. 
Crawford  drew  warrants  in  favor  of  11  But- 
ler county  townships  for  a  total  of  $22,000 
for  the  townships.  The  money  will  be  spent 
for  the  construction  of  roads. 

Director  of  Public  Service  V.  T.  Price,  Cin- 
cinnati, O.,  on  Sept.  23  rejected  all  bids  re- 
ceived for  paving  Beekman  St.,  from  Elmore 
St.   to  the  corporation   line,  being   considered 

too  high.  ^       ^     ■      ,-  ,  ,    ^ 

Wm.  Payne,  Limestone  St.,  Springheld.  O,. 
has  been  awarded  the  contract  by  the  State 
Highway  Commissioner  at  Columbus,  O.,  for 
grading  and  paving  with  a  waterbound  macad- 
am the  Selma  Road,  State  Highway  "C,"  Pet. 
No  401,  in  Springfield  Township,  Clark 
Countv,  at  $5,757.  The  road  is  5.280  lin.  ft. 
long  and  10  ft.  wide.  Bids  were  opened  Sept. 
20  by  the  County  Commissioners,  Springfield. 

Oregon. 

®The  street  committee  of  the  City  Council, 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Portland,  Ore.,  has  let  the  contract  for  the 
paving  of  Spokane  Ave.  to  the  Hassam  Pav- 
ing Co.,  of  that  city,  at  $44,000. 

®The  City  Council  of  Portland.  Ore.,  has 
awarded  the  following  contracts  for  street 
improvements :  East  40th  St.  from  Halsey  to 
Sandy,  grading  and  concrete  curbs  and 
walks.  Cochran-Nutting  &  Co.,  $1,208;  Rhone 
St.  from  East  20th  to  East  28th,  grading  and 
concrete  curbs  and  walks,  O.  M.  Patton,  $1,- 
036;  East  41st  St.  district,  grading  and  con- 
crete curbs  and  walks.  O.  M.  Patton,  $1,348; 
East  Davis  St.  from  East  60th  to  East  (iSth, 
grading  and  concrete  curbs  and  walks,  O.  M. 
Patton,  $2,399;  East  Taylor  St.  from  East 
First  to  Union  Ave.,  macadam  pavement, 
Peterson  Bros.,  $8,2.50;  Park  St.  from  Salmon 
to  Jefferson,  bitulithic  redress.  Pacific  Bridge 
Co.,  4,194;  West  Park  St.  from  Yamhill  to 
Jefferson,  bitulithic  redress,  Warren  Construc- 
tion Co.,  $6,214;  Laurel  St.  from  16th  to  17th, 
concrete  pavement,  Kibbe-Welton  Co.,  $1,074; 
West  Park  St.  from  Hall  to  the  Caruthers' 
and  Coffins'  Donation  Land  claim,  gravel  bitu- 
lithic redress.  Pacific  Bridge  Co.,  $4,848;  Park 
St.  from  Hall  to  the  Caruthers'  and  Coffins' 
Donation  Land  claim.  Pacific  Bridge  Co.,  $4,- 
7.57;  Nehalem  St.  from  East  19th  to  Grand 
Ave.,  gravel  bitulithic.  Oregon  Independent 
Paving  Co.,  $25,85.5;  .A.lberta  St.  from  Union 
to  Alberta  Ave.,  bitulithic  pavement,  Warren 
Construction  Co.,  $:36,393;  East  4fith  St.  from 
Sandy  to  Broadway,  Class  "A"  Hassam.  Ore- 
gan  Hassam  Paving  Co.,  $4,8.57;  East  21st 
from  East  Stark  to  East  Oak,  gravel  bitulith- 
ic. Pacific  Bridge  Co.,  $l,.3.30;  East  50th  from 
Hawthorne  to  East  Lincoln,  Hassam  pave- 
ment, Oregon  Hassam  Paving  Co.,  $10,658; 
East  10th  St.  from  East  Burnside  to  East 
Lincoln,  Hassam  pavement.  Oregon  Hassam 
Paving  Co..  $12,439;  Lexington  St.  from  East 
Seventh  to  Milwaukee.  Hassam  pavement. 
Oregon   Hassam   Paving  Co.,  $18,12.3. 

®Arenz  &  Son  of  Salem,  Ore.,  have  been 
awarded  the  contract  by  that  city  for  the 
paving  of  Marion  St..  at  $29,302,  and  for  the 
paving  of  the  railroad  tracks  at  $9,500. 

®The  Clarke  &  Henery  Construction  Co. 
has  been  awarded  the  contract  for  paving 
Blair  St.,  in  Eugene,  Ore.,  at  $24,667. 

Eleven  surveyors  in  government  employ  re- 
cently arrived  in  Klamath  Falls,  Ore.,  where 
they  will  be  engaged  in  surveying  the  lines  of 
road  to  be  built  next  season  in  Crater  Lake 
National  Park.  They  will  first  lay  out  a 
route  toward  the  east  from  the  lake  past  the 
Pinnacles  and  the  route  to  the  west  to  con- 
nect with  the  road  from  Medford,  Ore. 

Pennsylvania. 

^Bids  will  be  received,  it  is  reported,  until 
Oct.  15,  by  State  Highway  Commissioner  E. 
M.  Bigelow,  Harrisburg,  Pa.,  for  the  con- 
struction of  state  highways  under  seventeen 
contracts. 

®The  Luzerne  Township  Road  Supervisors, 
Luzerne.  Pa.,  have  awarded  a  contract  to 
Brooke  &  Cornish  of  Uniontown,  Pa.,  for  two 
miles  of  brick  road  at  an  approximate  cost 
of   $50,000. 

®The  Board  of  Directors  of  the  Monon- 
gahela,  Ellsworth  &  Washington  Street  Rail- 
way Co.,  Monongahela,  Pa.,  has  awarded  a 
contract  for  the  grading,  paving  and  track 
laying  on  Fourth  St.,  in  that  city,  to  the  Hal- 
lam   Construction    Co.,   of   Washington,   Pa. 

Texas. 

^Bids  will  be  received  until  9  a.  m..  Oct.  7, 
by  Commissioners'  Court  of  Orange  County, 
Orange,  Texas,  for  dredge  work  to  complete 
the  dump  on  the  Orange  and  Mansfield  Ferry 
road,  beginning  at  the  east  end  of  said  dump 
in  Orange  county  and  extending  eastward 
about  1%  mile,  as  now  surveyed  and  estab- 
lished on  the  ground.  Parties  desiring  to  bid 
on  this  work  will  please  call  on  Mr.  W.  J. 
Kelly,  Road  Engineer,  at  the  court  house  in 
the  town  of  Orange,  where  plans  and  speci- 
fications of  said  work  may  be  seen,  and  leave 
their    bids    with    him.      Appro.ximately    25.000 


cu.  yds.  of  dirt  to  be  moved  in  building  said 
road.  The  county  reserves  the  right  to  re- 
ject any  and  all  bids.  J.  T.  Goodman,  County 
Clerk,  Orange  Co.,  Texas. 

Resident  Engineer  Daniel  has  completed  the 
work  of  surveying  the  lower  Bieaumont  road 
from  Cow  Bayou  to  Mansfields  Ferry,  on 
Neches  River,  a  distance  of  9%  miles,  accord- 
ing to  advices  received  from  Orange,  Tex. 
Estimates  on  the  grading  of  this  part  of  the 
county  roads  have  been  made. 

A  petition  has  been  circulated  in  Pearland, 
Tex.,  caling  for  an  election  on  the  issuance 
of  bonds  to  the  amount  of  $150,000  for  the 
construction  of  40  miles  of   shell  road. 

The  citizens  of  Ea.gle  Lake,  Tex.,  on  Sept. 
24  voted  the  issuance  of  bonds  to  the  amount 
of  $100,000  for  good  roads. 
^  Petitions  have  been  filed  with  the  City 
Council  of  Houston,  Tex.,  asking  for  the  con- 
struction of  pavements  on  the  following 
streets :  Avondale  A\e.,  between  Baldwin 
and  Ariel  Sts.,  bitulithic;  Elgin  Ave.,  be- 
tween Main  and  Baldwin  Sts.,  bitulithic ; 
La  Branch  St.,  between  Bell  and  Leeland 
Aves.,  wooden  blocks ;  Gray  Ave.,  between 
Crawford  and  Main  Sts.,  wooden  blocks  ;  An- 
drews St.,  between  Frederick  and  Wilson 
Sts.,   brick. 

The  City  Commission  of  Fort  Worth,  Tex., 
on  Sept.  24  adopted  an  order  for  the  paving  of 
Peach  St. ;  also  Houston  St.,  with  creosoted 
wood  blocks. 

Fanebust  Bros.,  Sioux  Falls,  S.  Dak.,  at  $8,- 
8til,  submitted  the  only  bid  Sept.  19  to  the 
Commissioner  of  Indian  Affairs,  Washington, 
D.  C,  for  grading  over  sewer  line.  Canton 
Indian   Insane  Asylum,   S.   Dak. 

The  Galveston  County  Commissioners,  Gal- 
veston, Tex.,  have  been  petitioned  by  citizens 
of  Lamarque.  Texas  City  and  vicinity,  asking 
for  the  establishment  of  a  public  road  run- 
ning from  the  interurban  power  house  to  an 
intersection  with  the  Te.xas  City-Galveston- 
Houston  shell  road. 

The  city  of  Sherman,  Tex.,  has  sold  its 
$198,000  issue  of  bonds  for  street  paving,  ward 
school  buildings  and  improvement  in  the  fire 
department  to  the  Harris  Trust  &  Savings 
Co.,   of  Chicago,  111. 

The  Engineering  Department  of  Fort 
Worth.  Tex.,  is  preparing  blue  prints  of  the 
proposed  Third  Ward  Subway  and  of  the 
uncompleted  Allen  Ave.  Viaduct.  A  confer- 
ence will  be  held  Oct.  9  with  the  railroad 
officials  in  regard  to  the  matter.  The  pro- 
posed Third  Ward  S-ibway  will  cross  a  net- 
work of  railroads  and  will  be  1,000  ft.  long. 
The  Allen  Ave.  Viaduct  will  be  600  ft.  long 
and  cross  three  roads.  One  span,  that  over 
the  Katy,  is  already  complete,  but  it  has  been 
hung  in  the  air  several  years,  waiting  for  the 
other  two  roads  to  build  their  spans.  There 
are  no  approaches  to  this  viaduct,  and  the 
city  is  eager  that  the  railroads  build  these. 

Washington. 

•{•Bids  will  be  receiv-ed  until  10  a.  m.,  Oct. 
4,  by  Board  of  Public  Works,  Seattle,  VVash., 
for  grading,  etc.,  of  East  47th  St.  et  al. ;  pav- 
ing, etc.,  of  31st  Ave.  S.  et  al. ;  drains,  etc., 
on  Portland  St.  et  al. ;  grading  and  curbing 
on  Franklin  Ave.  et  al.  and  altering  and  ex- 
tending the  sewer  outfall  on   Connecticut  St. 

^Commissioners  of  Skamania  County, 
Stevenson,  Wash.,  are  receiving  bids  for  the 
construction  of  a  mile  road  near  Cooks.  A 
certified  check  for  5  per  cent  the  amount  bid 
must  be   filed  with   each   bid. 

•{•Bids  will  be  received  until  Oct.  7  by 
County  Auditor,  Coupeville,  Wash.,  for  the 
construction  of  Road  No.  51,  known  as  Glen- 
dale  road;  also  on  the  same  date  for  a  road 
near  Greenbank. 

®The  Omak  Mercantile  Co.,  Omak,  Wash., 
has  been  awarded  the  contract  for  building 
two  miles  of  state  r.iad  between  Omak  and 
Riverside  at  about  $4,500. 

®K.  Sanset  has  been  awarded  the  contract 
at  Bellingham,  Wash.,  for  the  grading,  etc., 
of   Elk   St.,  at  $32,,328. 


According  to  advices  from  Metaline,  Wa»h., 
County  Engineer  R.  M.  Vail  and  crew  have 
finished  the  survey  of  the  Metaline  boundary 
road.  This  road  will  form  the  last  link  of 
the  county  trunk  line  road  extending  from 
Newport  to  the  international  boundary,  70 
miles. 

Following  bids  were  received  Sept.  20  bv 
the  Board  of  Public  Works  of  Seattle, 
Wash.,  for  the  construction  of  an  asphalt  top 
on  Spokane  St.,  et  al :  Barber  Asphalt  Pav- 
ing Co.,  Henry  Bldg.,  Seattle,  $21,786;  P.  J. 
McHugh,  $22,831,  and  Independent  Asphalt 
Paving  Co.,  $23,734. 

Following  bids  were  received  on  Sept.  20 
by  the  Board  of  Public  Works  of  Seattle, 
VVash.,  for  the  grading  and  constructing  of 
concrete  walks  on  Seventh  Ave.  N.,  et.  al. : 
Holt  &  Jeffery,  Hincklev  Block,  Seattle,  $7,- 
324;  W.  F.  Manney  &  Co.,  $8,047;  S.  F. 
Mougin,  $7,.363;  Sloane  Bros.,  $9,137;  Agas- 
siz  &  Hadley,  $7,701,  and  Henry  Brice,  $8,268. 

Following  low  bids  were  received  by  the 
Board  of  Local  Improvements  of  Seattle, 
Wash.,  on  Sept.  20  for  the  planking,  etc..  of 
Kenyon  St.:  Tom  Hansen  &  Co.,  $14,637;  J. 
R.  Wood,  $14,883;  L.  N.  Goerig,  $15,.521 ; 
Sloane  Bros.,  $1-5,467 ;  Agassiz  &  Hadley.  $15,- 
208;  J.  A.  McEachern  Co.,  $14,-524,  and  Alf. 
Swanson,  6513  Earl  Ave.  N.  W..  Seattle,  $14,- 
28-5. 

West    Virginia. 

The  citizens  of  Fairmont,  W.  Va.,  district 
on  Sept.  21  voted  the  issuance  of  bonds  to 
the  amount  of  $400,000,  to  be  used  in  the  con- 
struction of  permanent  roads.  It  is  the  pur- 
pose of  the  district  to  construct  21  miles  of 
brick  highways.  Construction  work  will  be 
started   in   the   early   spring. 

Wisconsin. 

®C.  O.  Lindquish,  Poplar.  Wis.,  secured  the 
contract  from  the  County  Commissioners.  Su- 
perior, Wis.,  for  making  the  fill  at  the  Middle 
River  crossing  on  the  Hawthorn  road,  be- 
tween sections  16  and  17-47-12,  at  $;i!25.  Bids 
were   opened    Sept.    18. 

®C.  O.  Lindquish  of  Poplar,  Wis.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Superior,  Wis.,  for  the  improvement 
of  the  Winneboujou  road  from  a  point  near 
the  N.  W.  corner  to  N.  E.  of  the  N.  E.  of 
Section  34-57-10  to  the  road  west  of  the  Du- 
luth,  South  Shore  &  Atlantic  R.  R.,  at  $1,048. 
Bids  were  opened  Sept.  18. 

®S.  P.  Carlson  of  Bennett,  Wis.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Superior,  Wis.,  for  the  improvements 
of  the  Nebagamon  road  from  station  6  to  53, 
at  $1,469,  outlet  ditches  let  at  $2  per  rod. 
Thied  &  O'Kerson  of  Bennett,  Wis.,  secured 
the  contract  on  the  same  road  from  station 
53  to  SG,  at  $1,579,  outlet  ditches  at  $0.80  per 
rod.  Bids  were  opened  Sept.  18  by  M.  J. 
Leeder,   County   Clerk. 

®The  roads  and  bridges  committee  of  the 
County  Board  (East  End.,  Ind.  Sta.,  Superior, 
Wis.),  has  let  the  contract  for  the  fill  on  the 
Winneboujou  road,  near  the  new  bridge,  to 
C.  O.  Lindquist  at  $1,049.  Peter  O.  Owerson 
secured  the  third  section  of  the  work  of  grad- 
ing the  Hawthorne  road,  east  of  Middle 
river,  at  $1,578,  and  Carlson  &  Burglund  se- 
cured the  first  section  of  the  work  at  $365. 
and   the  second  section  at  $603. 

.'\ccording  to  reports  from  Sturgeon  Bay, 
Wis.,  the  county  seat  of  Door  County,  there 
will  be  over  $20,000  spent  for  road  building  in 
that  county  next  season.  Several  townships 
have  voted  $9,735  for  road  work. 

The  total  of  32  towns  in  Dane  County,  Wis., 
have  voted  bonds  to  the  amount  of  $42,056 
for  road  buildings.  Madison  is  the  county 
seat. 

The  committee  on  roads  and  bridges  of  the 
County  Board,  LaCrosse,  Wis.,  contemplates 
advertising  for  bids  for  stone  for  the  high- 
ways to  be  built  in  the  county  next  year,  the 
rock  to  be  delivered  this   fall. 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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BR  I  DOES—  STEEL     AND      CONCRETE 


Alabama. 

(!)The  Merrill  Coal  Co..  according  to  ad- 
vices from  Birmingham,  Ala.,  has  awarded 
the  contract  for  the  construction  of  a  bridge 
over  Mulberry  Creek  in  Walker  County  to 
the  Virginia  Bridge  Co.,  at  $20,000.  H.  T. 
De  Bardeleben,  Birmingham,  .Ma.,  is  Presi- 
dent of  the  coal  company. 

The  Board  of  Mobile  County  Commission- 
ers, Mobile,  Ala.,  has  under  consideration 
the  immediate  construction  of  a  new  bridge 
over  the  Dog  River  near  the  site  of  the  steel 
draw  bridge  recently  destroyed  by  the  high 
water. 

Arizona. 

The  Board  of  Cochise  County  Supervisors, 
Tombstone,  Ariz.,  has  decided  upon  the  con- 
struction of  a  new  steel  bridge  over  the  San 
Pedro  River  at  Hereford  to  replace  the  old 
structure  now  in  place.  This  work,  includ- 
ing road  improvements,  will  require  an  ex- 
penditure of  about  $10,000. 

Arkansas. 

Work  was  to  be  started  shortly  after  Oct. 
1  on  the  construction  of  the  bridge  over  the 
.\rkansas  River  at  Pine  Bluff,  Ark.  The 
structure  will  be  3.200  ft.  long  over  all,  con- 
sisting of  si.\  245-ft.  steel  spans,  one  ]40-ft. 
Strauss  bascule  span  and  1,590  ft.  of.  timber 
trestle.  The  contractors  are  Jackson  i&  Kav- 
anaugh  of  Little  Rock  and  Denver ;  the  build- 
ers are  Roemheld  Construction  Co.  of  Chi- 
cago ;  the  designers  are  the  Strauss  Bascule 
Bridge  Co.  of  Chicago,  and  Hedrick  & 
Cochrane  of  Kansas  City  are  the  Engineers 
for  the  Jefferson  County  Bridge  District. 

California. 

®The  contract  for  the  construction  of  the 
2%-miIe  trestle  on  the  new  line  of  the  Oak- 
land, Antioch  &  Eastern  R.  R.  over  Yolo 
Basin  at  Glide,  Cal.,  has  been  let  to  Merwin- 
Elwell  Co. 

The  City  Engineer  of  San  Francisco,  Cal., 
has  approved  the  plans  of  the  Southern  Pa- 
cific Ry.  Co.,  for  the  construction  of  a  steel 
bridge  at  Duncan  St.  to  replace  the  old  wood- 
en bridge. 

The  Supervisors  of  Napa  County,  Napa, 
Cal.,  have  decided  to  raise  by  direct  tax  $13,- 
000  for  the  construction  of  a  new  stone 
bridge  over  Transas  Creek,  one  mile  north 
of  Napa,  to  replace  the  old  wooden  structure 
at  that  point. 

Colorado. 

^Bids  will  be  received  until  noon,  Oct.  9, 
by  Board  of  El  Paso  County  Commissioners, 
Colorado  Springs,  Colo.,  for  the  construc- 
tion of  a  100-ft.  concrete  girder  bridge,  con- 
sisting of  two  50-ft.  spans,  as  per  plans  and 
specihcations  on  file  at  the  office  of  the 
County  Auditor.  J.  P.  Madden  is  Chairman 
of  the  Board. 

WThe  Board  of  Public  Works,  Denver, 
Colo.,  has  awarded  the  contracts  for  the  con- 
struction of  two  concrete  bridges  over  Cher- 
ry Creek  at  Larimer  and  Market  Sts.  at  con- 
tract prices,  $17,000   and   $15,000   respectively. 

District  of  Columbia. 

Plans  have  been  prepared  by  Col.  Langfitt, 
U.  S.  Engineer,  Washington,  D.  C,  for  laying 
a  new  floor  and  repairing  the  old  aqueduct 
bridge  over  Rock  Creek  on  the  line  of  Penn- 
sylvania  A\e. 

Idaho. 

The  City  Councel  of  Pocatello,  Idaho,  has 
instructed  the  City  Engineer  to  prepare 
plans,  specifications  and  estimates  of  the  cost 
of  building  a  bridge  over  the  Portneuf  River 
on  Center  St.  and  removing  the  old  structure 
to  Clark  St.  .About  $10,000  is  available  for 
the  work. 


Illinois. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
3,  by  County  Clerk,  Urbana,  111.,  for  the  con- 
struction of  a  highway  bridge  over  a  swale 
about  P/^  miles  southeast  of  Fisher,  111  A 
certified  check  for  $100,  payable  to  the  Chair- 
man of  the  Board  of  Champaign  County 
Supervisors,  must  be  filed  with  each  bid.  The 
plans  and  specifications  call  for  one  rein- 
forced concrete  floor,  steel  span  of  60  ft., 
roadway  of  16  ft.  with  new  abutments,  or  a 
reinforced  concrete  arch  bridge  of  one  60-ft. 
span,  containing  .3ti3  cu.  vds.,  more  or  less, 
of  concrete,  and  9,900  lbs.  of  corrugated  bars. 
Bidders  are,  in  case  of  the  steel  spans,  re- 
quested to  submit  a  price  for  the  structure 
complete,  and  also  for  sub  and  for  super- 
structure only.  Plans  and  specifications  are 
on  file  at  the  County  Clerk's  office,  Urbana, 
111.,  or  may  be  obtained  from  the  Engineer 
upon  request  by  mail.  J.  D.  Holterman  is 
Chairman  Bridge  Committee.  F.  O.  Dufour 
is  Engineer,  Urbana,   III. 

•J«Bids  will  be  received  up  to  4  o'clock  p.  m., 
Oct.  5,  1912,  at  the  bridge  site,  for  the  con- 
struction of  one  reinforced  concrete  culvert, 
to  be  built  in  Ausable  township,  Grundy 
County.  John  F.  Clennon,  Town  Clerk,  Min- 
ooka,  111.  Sharps  Culvert— Span,  6  ft.;  road- 
w^ay,  24  ft.;  height,  9%  ft.;  estimated  rein- 
forced concrete,  20.4  cu.  yds.;  reinforcing 
steel,  2,780  lbs.;  plain  concrete,  9.0  cu.  yds. 
Nearest  railroad  station — Morris,  about  five 
miles.  It  is  reported  gravel  may  be  obtained 
free  at  a  bank  about  IM  miles  from  the 
bridge  site;  quality  not  known.  Bidders  are 
requested  to  visit  the  site  before  submitting 
proposals,  as  some  unusual  work  is  involved. 
iCngineer's  estimate,  $600.  Work  to  be  com- 
pleted on  or  before  Nov.  15,  1912.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission,  which 
may  be  seen  at  the  Town  Clerk's  office  or 
may  be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission. 
Springfield,   III. 

•{•Bids  will  be  received  until  9  a.  m.,  Oct.  5, 
by  Township  Highwav  Commissioners,  Fred 
A.  Voigt.  Chairman,  Joliet.  111.,  at  the  office 
of  the  Town  Clerk,  213  Barber  BIdg.,  Joliet, 
111.,  for  the  steel  brushing  and  painting  of 
one  iron  bridge  at  Brandon's  Road,  over  the 
IJesplaines  River.  The  paint  is  to  be  fur- 
nished by  the  Commissioners. 

®The  Virginia  Concrete  Co.  has  been 
awarded  a  contract  at  $1,240  for  the  construc- 
tion of  the  McHenry  Bridge,  Road  District 
No.  5,  Cass  County,  111.  The  only  other  bid 
received  for  the  work  Sept.  23  was  that  of 
the  Beardstown  Construction  Co.,  $1,344. 

®The  contract  for  the  construction  of  the 
Tureman  Bridge,  Road  District  No.  (J,  Case 
County,  III.,  has  been  let  to  the  Virginia 
Concrete  Co.,  at  $1,252.  Beardstown  Concrete 
Construction  Co.  bid  $1,376  for  the  work. 
Bids  were  opened   Sept.  23. 

®The  Beardstown  Construction  Co.  has 
lieen  awarded  the  contracts  for  the  construc- 
tion of  two  bridges  in  Cass  County,  as  fol- 
lows: Hall  Bridge,  Road  District  No.  7,  at 
$1,186;  Cunningham  Bridge,  Road  District 
No.  6,  at  $2,490.  Bids  for  the  work  were 
opened  Sept.  23. 

A  public  hearing  will  be  held  by  -Maj.  C. 
Keller.  U.  S.  Engineer,  Rock  Island,  111.,  in 
the  Council  Chamber,  .'\lton,  111.,  in  regard 
to  the  question  of  a  bridge  across  the  Mis- 
sissippi River  at  .-Mton.  which  the  C,  B.  & 
Q.  R.  R.  proposes  to  build  immediately  be- 
low  the  existing  bridge. 

All  bids  received  Sept.  14  for  the  construc- 
tion of  the  Sullivan  Bridge  between  the  towns 
of  West  Point  and  Winslow,  Stephenson  ' 
County,  III.,  have  been  rejected  and  the  work 
will  be  readvertised  next  Spring.  .\.  F. 
Classman,  Lena,   111.,  is  Town   Clerk. 


All  bids  received  for  the  Meng  and  Cort- 
ner  Bridges,  Prairie  du  Long  township,  St. 
Clair  County,  111.,  Sept.  14,  have  been  re- 
jected and  the  work  will  be  readvertised 

The  $1,626  bid  of  W.  H.  Shons,  Freeport, 
III.,  for  the  Zier  Bridge,  Cherry  Grove  town- 
ship, Carroll  County,  111.,  has  been  rejected 
and  the  work  will  be  readvertised  next  Feb- 
ruary.    Bids  were  opened  Sept.  14. 

The  City  Council,  Rockford,  111.,  has  adopt- 
ed a  resolution  instructing  the  City  Engineer 
to  prepare  an  estimate  for  completing  a 
bridge  across  Keith  Creek  at  Kishwaukee  St 

Mayor  H.  M.  Schriver,  Rock  Island,  III., 
has  been  advised  by  the  State  Highway  Com- 
missioner that  an  Engineer  will  be  sent  to 
that  city  shortly  to  determine  what  repairs 
are  necessary  to  the  Rock  River  bridges. 
Indiana. 

•f-Bids  will  be  received  until  10  a.  m.,  Oct. 
11,  by  Board  of  .Marion  County  Commission- 
ers, Indianapolis,  Ind.,  for  the  construction 
of  a  culvert  on  the  north  end  of  Exchange 
St.,  in  the  town  of  .Acton.  Ind.  W.  T.  Patten 
is  County   .Auditor. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
8,  by  C.  H.  Brown,  .Allen  County  Auditor, 
Fort  Wayne,  Ind.,  for  the  construction  of 
concrete  culverts,  sidewalks  to  bridges  and 
also  for  furnishing  materials  for  repairs  of 
bridges  and  putting  on  floors. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
7,  by  Board  of  Vermillion  County  Commis- 
sioners, Newport,  Ind.,  for  the  construction 
and  repair  of  a  concrete  bridge  in  Helt  town- 
ship.    H.  T.  Payne  is  County  Auditor. 

Iowa. 

-At  a  conference  between  the  City  Council, 
Muscatine,  la.,  and  officials  of  the  Davenport 
&  Muscatine  Interurban  Co.,  an  agreement 
was  reached  whereby  the  city  will  erect  a 
new  bridge  on  Isett  .Ave.  and  the  companv 
will  pay  $4,500  toward  the  cost. 

The  City  Council  Committee,  Council 
Bluffs,  la.,  has  taken  up  for  consideration 
the  request  of  the  Northwestern  road  for 
permission  to  make  improvements  at  the  new 
freight  house  now  ncaring  completion  and 
the  reconstruction  of  three  bridges  over  In- 
dian  Creek. 

.Advices  from  Ida  Grove,  la.,  state  that  a 
new  212-ft.  concrete  bridge  will  be  built  over 
the  Maple  River  west  of  the  town. 

Kansas. 

+Bids  will  be  received  up  to  noon,  Oct.  8, 
1912,  at  the  office  of  the  County  Clerk  in  the 
Court  House  at  Burlington,  Kan.,  for  the 
construction  of  three  bridges  in  Coffey 
County.  A  deposit  of  $50  must  accompany 
each  bid.  Hessler  Bridge — Low  riveted  steel 
truss,  40-ft.  span,  14- ft.  roadway  and  a  con- 
crete floor;  Neosho  River  gravel  can  be  ob- 
tained about  six  miles  from  the  bridge  site; 
nearest  railroad  stations,  Strawn  and  Gridley, 
about  six  miles.  Dan  ford  Bridge — Low  rivet- 
ed steel  truss,  65-ft.  span,  14-ft.  roadway  and 
a  concrete  floor:  Neosho  River  gravel  can 
be  obtained  about  four  miles  from  bridge  site ; 
nearest  railroad  station,  Lebo,  about  four 
miles.  Gray  Bridge — Low  riveted  steel  truss, 
85-ft.  span,  14-ft.  roadway  and  a  concrete 
floor;  Neosho  River  gravel  can  be  obtained 
about  three  miles  from  the  bridge  site;  near- 
est railroad  station,  Crandall,  two  miles. 
Contracts  for  the  substructures  on  these 
bridges  have  been  let  r.nd  the  work  is  under 
construction  where  it  has  not  been  completed. 
Plans  and  specifications  are  on  file  in  the 
County  Clerk's  office  and  copies  of  the  same 
may  be  had  by  mailing  $2  to  the  State  En- 
gineer, Manhattan,  Kan. 

•{•Bids  will  be  received  up  to  noon,  Oct.  10, 
1912,  at  the  office  of  the  County  Clerk  in  the 
Court  House  at  Manhattan.  Kan.,  for  the  con- 
struction  of   6   bridges,   in   Riley   County.     .A 


<!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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deposit  of  $50  must  accompany  each  bid.  Oak 
St.  Bridge :  A  stone  arch  of  25-ft,  span,  24-ft. 
roadway,  inckiding  two  4-ft.  sidewalks;  exca- 
vations will  be  8  ft.  deep  in  clay  and  loam ; 
sand  will  cost  about  75c  per  cu.  yd.  at  bridge 
site  and  building  stone  will  cost  about  15c  per 
cu.  yd.  at  local  quarry  1  mile  distant.  Loca- 
tion is  in  Jackson  Township  1  mile  from  the 
U.  P.  R.  R.  station  at  Randolph.  Third  St. 
Bridge:  A  stone  arch  of  30-ft.  span  and 
20-ft.  roadway;  excavations  will  be  8-ft.  deep 
in  clay  and  gravel ;  sand  will  cost  about  60c 
per  cu.  yd.  delivered  at  the  bridge  site  and 
building  stone  can  be  had  about  1  mile  dis- 
tant. Location  is  on  Vilander's  Creek  in  the 
City  of  Cleburne  %  mile  from  the  LI.  P.  R. 
R.  station.  Tabor  Bridge:  A  reinforced  con- 
crete superstructure  of  .30-ft.  span  and  16-ft. 
roadway ;  estimated  quantities,  36.9  cu.  yds. 
concrete  and  6,067  lbs.  of  steel  reinforcement; 
sand  can  be  had  at  the  river,  haul  about  5 
miles ;  nearest  station  Zeandale,  5  miles. 
Charlie  Johnson  Bridge:  A  reinforced  con- 
crete superstructure,  8  ft.  span,  18  ft.  road- 
way on  stone  abutments ;  estimated  quantities, 
7.4  cu.  yds.  concrete.  738  lbs.  of  steel  rein- 
forcernent  and  62  cu.  yds.  of  stone  masonry. 
Location  is  in  Fancy  Creek  Township,  about 
3  miles  from  Leonardville.  Meicenmeyer's 
Bridge:  .-\.  reinforced  concrete  superstruc- 
ture, 13-ft.  span,  16-ft.  roadway  on  stone  abut- 
ments; estimated  quantities,  14.4  cu.  yds.  con- 
crete and  1..540  lbs.  steel  reinforcement  in 
superstructure.  Location  is  in  Swede  Creek 
Township,  about  9  miles  from  Randolph. 
Hunter  Island  Bridge:  A  30-ft.  approach 
I-beam  span  and  one  stone  abutment ;  exca- 
vations will  be  in  sand  and  about  16  ft.  deep ; 
about  37  piles  25  ft.  long  will  be  required. 
The  location  is  in  Manhattan  Township  about 
1  mile  from  the  U.  P.  and  C,  R.  I.  &  P.  R.  R. 
stations  at  Manhattan.  Plans  and  specifica- 
tions are  on  file  in  the  County  Clerk's  oflSce 
and  copies  of  the  same  may  be  had  by  mail- 
ing $2  to  the  State  Engineer,  Manhattan,  Kan. 

The  Board  of  City  Commissioners,  Leav- 
enworth, Kan.,  is  stronglv  in  favor  of  com- 
pellmg  the  Atchison,  Topeka  &  Santa  Fe  Ry. 
to  construct  a  permanent  viaduct  over  its 
tracks  on  Pennsylvania  Ave.,  and  it  is  planned 
to  have  the  City  Engineer  prepare  plans  for 
the  proposed  structure  at  once.  M.  D.  Pavlin 
is  City  Engineer. 

Kentucky. 

The  City  Council  of  Dayton,  Ky.,  has  ap- 
proved the  plans  for  the  construction  of  the 
bridge  over  O'Fallon  .\ve.  at  the  Chesapeake 
&  Ohio  Ry.  The  cost  of  the  structure  will 
be    about    $2,780. 

Maryland. 

•I-Bids  will  be  received  until  11  a.  m.,  Oct. 
16,  by  Board  of  .Awards  at  the  office  of  the 
City  Register,  Baltimore.  Md.,  for  the  con- 
struction of  a  masonry  pier  and  abutments 
for  Bridge  No.  1,  improvement  of  the  Gun- 
powder supply.  Plans,  specifications  and  pro- 
posal form  may  be  obtained  at  the  office  of 
the  Water  Engineer.  City  Hall,  Baltimore. 
Md.,  on  depositing  $5,  which  will  be  refunded 
on  return  of  same  in  good  condition  on  or 
before  Oct.  19,  1912.  No  proposal  will  be 
considered  unless  accompanied  by  a  certified 
check  of  the  bidder  for  $1,000,  'drawn  on  a 
clearing  house  bank  and  payable  to  the  order 
of  the  Mayor  and  City  Council  of  Baltimore. 
The  estimated  quantities  are  as  follows:  57<l 
cu.  yds.  earth  e.xcavation ;  100  cu.  yds.  rock 
excavation;  1,040  cu.  yds.  1 :2-%  :5  concrete 
in  pier ;  500  cu.  yds.  I  -.i-Vz  :5  concrete  in  west 
abutment  and  wings ;  160  cu.  yds.  1 :2-V2 :5 
concrete  in  east  abutment  and  wings;  41  cu. 
yds.  1  :2 :4  concrete  in  east  abutment  and 
wings;  16,850  lbs.  steel  reinforcing  bars  in 
place.     Ezra  B.  Whitman  is  Water  Engineer. 

®The  Commissioners  of  Cecil  County,  Elk- 
ton,  Md..  have  awarded  the  contract  for  the 
construction  of  a  new  iron  bridge  over  Plum 
Creek,  near  Elkton,  to  J.  S.  Mclllvain  &  Co., 
Chambersburg,   Pa.,  at  $2,823. 

Plans  have  been  completed  for  the  con- 
struction of  a  600-ft.  double  span  bridge  over 
the  Gunpowder  River  on  the  new  road  Balti- 
more is  building  to  replace  the  Dul.iny  Valley 


Turnpike.  Other  bridges  will  also  be  built, 
located  at  Warren,  at  a  point  between  War- 
ren and  Phoenix  and  at  Phoenix.  Bids  for 
the  work,  it  is  expected,  will  be  asked  soon. 

Michigan. 

The  Cadillac  Motor  Car  Co.  has  petitioned 
the  City  Council  of  Detroit,  Mich.,  for  per- 
mission to  construct  three  bridges  over  Cass 
.■\ve.,  connecting  the  two  branches  of  their 
plant.  W.  C.  Leland  is  General  Manager  of 
the  Company. 

It  is  not  probable  that  the  city  of  Grand 
Rapids,  Mich.,  will  take  up  the  matter  of 
constructing  a  new  bridge  at  Pearl  St.  for 
some  time,  although  an  estimate  of  the  cost 
of  such  an  improvement  will  be  secured  for 
future  use. 

Minnesota. 

®The  Great  Northern  Bridge  Co.,  Min- 
neapolis, Minn.,  has  been  awarded  the  con- 
tract for  the  construction  over  the  Crow 
Wmg  River  connecting  Cass  and  Morrison 
Counties.  The  structure  will  be  280  ft.  long, 
consisting  of  three  spans.  Bids  were  opened 
by  the  Countv  .Auditor,  Brainerd,  Minn 
Sept.  21. 

It  has  been  announced  by  the  officials  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.  that 
work  will  start  shortly  on  the  construction 
of  a  bridge  over  .36th  Ave.,  Minneapolis, 
Minn.,  estimated  to  cost  $20,000. 

Missouri. 

•J«Bids  will  be  received  until  Oct.  7  bv 
County  Qerk,  Clark  County,  Kahoka,  Mo'., 
for  the  construction  of  the  following  named 
bridges:  Steel  bridge  near  E.  A.  Martin's, 
Wyaconda  township;  steel  bridge  on  Cowgill 
Branch,  near  Wm.  Roach's,  Jackson  town- 
ship. Bids  on  cement  work  for  above  bridges 
will  be  taken  separately.  Specifications  mav 
be  obtajned  at  the  office  of  the  County  Clerk. 
VVm.   Kiger   is   Highway   Engineer. 

The  City  Council  Committee  of  Kansas 
City,  Mo.,  has  under  consideration  the  issu- 
ance of  $500,000  of  bonds  for  the  construction 
of  bridges,  of  which  $-50,000  will  be  used  for 
building  a  trafficwav  through  North  Terrace 
Park. 

®The  Board  of  Public  Works,  Kansas  City, 
A'lo.,  has  awarded  the  contract  for  remodel- 
ing of  the  old  bridge  which  formerly  spanned 
the  Blue  River  at  loth  St.  and  moving  it  to 
"lOth  St.  to  the  Mulholland  Construction  Co , 
at  $1,.330. 

©Lincoln  County  Court,  Troy,  Mo.,  has 
awarded  two  contracts  for  the  construction 
of  bridges  to  the  Missouri  Bridge  &  Iron  Co.. 
East  St.  Louis,  111.  One  structure  is  over 
Cuivre  River  near  Silex  and  will  cost  $5,36(». 
and  the  other  is  over  Hurricane  Creek  near 
.Apex  and  will  cost  $888. 

C.  W.  Kouns,  President  of  the  Unin;i  Depot 
Co.,  Joplin,  has  announced  that  he  has  con- 
ferred with  officials  of  four  of  the  five  rail- 
roads entering  the  station  relative  to  the  con- 
struction of  a  viaduct  across  the  Kansas  City 
Bottoms  on  Broadway.  He  expects  to  take 
the  matter  up  next  with  the  Special  Com- 
mittee  of   the   City    Council    of    Joplin.    Mo. 

Montana. 

I  he  Board  of  Cascade  County  Commission- 
ers. Great  Falls.  MonL,  received  the  follow- 
ing bids  for  the  construction  of  two  bridges 
■  m  the  County  Road  between  Monarch  and 
Barker:  J.  L.  Baltazar,  $1,000;  Rold  Morri- 
son. $1,185;  W.  J.  Martin,  $1,045;  Walter 
Dumot,   $1,100. 

The  Great  Falls  Terminal  Co.,  Great  Falls, 
Mont.,  a  subsidiary  of  the  Chicago.  Milwau- 
kee &  St.  Paul  Ry.,  which  plans  the  con- 
struction of  terminals  at  that  place,  has  asked 
for  information  of  the  City  Council  relative 
to  the  construction  of  a  subway  under  the 
Great  Northern  tracks  and  :i  lirid.ge  over  the 
.Missouri   Ri\er. 

Nebraska. 

^I'ids  will  he  reccivefl  until  noon.  Oct.  8, 
liy  W.  K.  Newcomb,  County  Clerk,  Clay  Cen- 
ter, Neb.,  for  the  construction  of  a  30  ft.  con- 
crete arch  brid.ao  in   Lone  Tree  township.     .-\ 


certified    check    for   $500    must    be    filed   with 
each  bid. 

New  Jersey. 

®The  Freeholders  of  Gloucester  County, 
Woodbury,  N.  J.,  have  awarded  the  contract 
for  the  erection  of  a  steel  bridge  over  Man- 
tua Creek  at  Paulsboro,  including  a  tem- 
porary structure,  to  the  Owego  Bridge  Co. 
Owego,  N.  Y.,  at  $24,850.  The  list  of  bids 
received    were   published    in   our   last   issue. 

A  meeting  will  be  held  shortly  by  the  New- 
Jersey  Toll  Bridge  Commission  for  the  pur- 
pose of  going  over  the  matter  of  purchasing 
all  toll  bridges  between  New  Jersey  and 
Pennsylvania.  J.  A.  Campbell,  Trenton. 
N,  J.,  is  a  member  of  the  Commission. 

New  York. 

I'he  village  of  LeRoy,  N.  Y.,  is  contemplat- 
ing replacing  the  present  bridge  spanning  the 
Oatka  on  Clay  St.  with  a  modern  structure. 

The  citizens  of  Ellicottville,  N.  Y.,  have 
voted  against  the  proposition  to  construct  a 
bridge  over  the  Great  Valley  Creek  at  the 
westerly   end  of   Rockwell  Ave. 

A  special  election  was  held  at  Arcade,  N. 
Y.,  Oct.  1,  on  the  proposition  to  construct  a 
bridge  over  Cattaraugus  Creek  at  Church  St. 
to  replace  the  existing  bridge,  at  a  cost  not 
exceeding  $5,500. 

Ohio. 

4*Bids  will  be  received  until  noon,  Oct.  25, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction  under  Specifica- 
tions No.  396  of  a  bridge  over  Mill  Creek  on 
Clark  Road  in  Sycamore  township.  Each  bid 
must  be  accompanied  bv  a  bond  in  the  sum  of 
$2.00(1.  Albert  Reinhardt  is  Clerk  of  the 
Board. 

•J«Bids  will  be  received  until  1  p.  m.,  Oct. 
14,  by  Commissioners  of  Lorain  County. 
Elyria,  O.,  for  furnishing  the  material  and 
performing  all  necessary  labor  for  construct- 
ing a  new  abutment  for  the  Reid  Bridge  in 
Columbia  township,  located  on  JNIark's  Road, 
l/IO  mile  south  of  the  northeast  corner  of 
Columbia  township,  in  accordance  with  the 
plans  and  specifications  to  be  furnished  bv 
T.  L.  Gibson,  County  Surveyor.  F.  L.  Ellen- 
l)erger  is  Clerk. 

•J«Bids  will  be  received  until  1  p.  m..  Oct. 
14,  by  Board  of  County  Supervisors,  Elvria, 
O..  for  furnishing  the  material  and  labor'  for 
the  construction  of  an  extension  to  an  arch 
1  ridge  in  Amherst  township  on  the  Tele- 
graph Road,  Lorain  County.  Plans  and  speci- 
lications  are  on  file  with  T.  L.  Gibson,  Countv 
Surveyor.  F.  L.  Ellenberger  is  Clerk  of  th'e 
Board. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
22,  by  Board  of  County  Commissioners  of 
Wood  and  Lucas  Counties,  O.,  at  the  Court 
ilouse,  Toledo.  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  a  new  floor  and  necessary  repairs  to  the 
bridge  over  the  Maumee  River,  between  the 
said  counties.  A  certified  check  for  $200 
must  be  filed  with  each  bid.  C.  J.  Sazen- 
bacher  is   County   .Auditor. 

•J«Bids  will  be  received  until  1  p.  m.,  Oct. 
14.  by  Board  of  Tuscarawas  County  Commis- 
sioners. New  Philadelphia,  O.,  for  repairs  to 
the  Third  St.  Bridge  at  Uhrichsville,  O.  Each 
liid  must  be  accompanied  by  a  deposit  of  $100. 
payable  to  W.  C.  Shott,  County  .Auditor. 

4»Bids  will  be  received  until  1 1  a.  m.,  Oct. 
7.  by  County  Commissioners.  Lebanon,  O.. 
for  the  following  bridge  work:  For  a  low 
truss  steel  bridge  with  creosoted  plank  and 
block  floor  and  two  concrete  sidewalks  over 
Turtle  Creek  on  Silver  St.,  Lebanon,  O.. 
Turtlecreek  township.  For  a  low  truss  .steel 
brid.ee  with  creosoted  plank  and  block  floor 
over  Lick  Run  on  Black  Hawk  and  Osceola 
Pike  in  Harlan  township.  For  concrete  abut- 
ment for  Silver  St.  Bridge  in  Lebanon,  O. 
For  concrete  abutment  and  facing  of  old 
abutment  at  Lick  Run  Bridge  on  Black  Hawk 
and  Osceola  Pike  near  John  Simpson's  in 
Harlan  township.  For  concrete  abutment 
and  repair  of  old  abutment  over  Turtle  Creek 
on  East  St.  in  Lebanon,  O..  Turtlecreek 
township,      .\pprovcd   plans   and   specifications 


•J?  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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on  file  in  Auditor's  office.  Bond  of  $3,000 
for  each  required  of  successful  bidder.  Bond 
or  certified  check  for  $500  to  accompany  bid 
for  each.  Other  plans  are  invited.  T.  C. 
Patterson  is  County  Auditor. 

^Bids  will  be  received  until  Oct.  16  by 
Commissioners  of  Starke  County,  Canton,  O., 
for  the  construction  of  a  new  bridge  at 
Navarre  St.  The  structure  will  consist  of 
two  arches  of  brick  and  stone,  each  34  ft., 
with  center  pier.  There  will  be  a  35-ft.  road- 
way, with  6-ft.  sidewalks  on  each  side.  The 
floor  will  be  of  brick  with  a  concrete  base 
of  5  ins.  The  N.  O.  T.  ties  will  be  encased 
in  concrete.  Bids  will  be  received  on  the 
same  date  for  the  removal  of  the  Navarre 
St.  Bridge  to  E.  Eighth  St.,  where  there  is  no 
bridge  at  present,  and  for  the  erection  of 
abutments  at  this  point. 

®The  Board  of  County  Commissioners,  To- 
ledo, O.,  awarded  the  contract  for  the  con- 
struction of  superstructure  and  back  walls 
to  a  bridge  on  County  Road  529,  over  Ten 
Mile  Creek  in  Adams  township,  to  the  To- 
ledo  Bridge   &  Crane  Co.,  at  $3,100. 

®Fred  Nagle  of  Urbana,  O.,  has  been 
awarded  the  contract  by  the  Champaign  Coun- 
ty Commissioners,  Urbana,  0„  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  Dunlap  Bridge  Abutments  No. 
234,  located  in  Urbana  Township,  at  $1,725. 
The  work  will  include  about  200  cu.  yds.  of 
concrete,  1,614  lbs.  of  steel  and  excavation. 
Bids  were  opened  Aug.  15. 

Residents  of  the  southeastern  section  of 
Toledo,  O.,  are  agitating  the  construction  of 
a  viaduct  over  the  switch  tracks  of  the  Lake 
Shore  tracks  at  Oak   St. 

Oklahoma. 

^The  Commissioners  of  Kiowa  and  Jack- 
son Counties,  at  a  recent  joint  session  at 
Altus,  Okla.,  agreed  to  build  a  bridge  over  the 
North  Fork  of  the  Red  River,  between  Sny- 
der and  Headrick,  at  a  cost  of  about  $5,000. 
Bids  will  be  opened  for  the  work,  it  is  said, 
on  Oct.   15. 

Oregon. 

Waddell  &  Harrington,  Consulting  Engi- 
neers, Kansas  City,  Mo.,  have  prepared  an 
estimate  of  the  cost  of  the  upper  deck  of  the 
new  Oregon  &  Washington  Ry.  &  Navigation 
Co.  at  Portland,  Ore.  The  report  of  the  Engi- 
neers who  are  in  the  employ  of  the  railroad 
will  probably  be  submitted  to  the  Bridge  Com- 
mittee of  the  Executive  Board  at  the  next 
meeting. 

Commissioners  of  Yamhill  County  and 
County  Surveyor  Herring.  McMinnville,  Ore- 
are  doing  the  work  preliminary  to  construct- 
ing the  approach  to  the  proposed  bridge  over 
the  Willamette  River,  to  be  built  next  Sum- 
mer by  Yamhill  and  Marion  Counties  at  an 
expense   of   about  $80,000. 

At  a  public  hearing  held  Sept.  19  at  Marsh- 
field.  Ore.,  by  Captain  Robert,  U.  S.  Engineer, 
the  r-  i'le  decided  in  favor  of  allowing  the 
Southern  Pacific  Ry.  to  construct  a  bridge 
over  Cuos  Bay. 

Pennsylvania. 

®The  contract  for  reflooring  the  roadway 
of  28th  St.  Bridge,  Pittsburgh,  Pa.,  has  been 
awarded  to  F.  F.  Schellenberg  &  Co.,  Pitts- 
burgh, Pa.,  at  $2.1.57.  Bids  were  opened  Sept. 
3. 

®The  contract  for  removing  the  present 
floor  of  the  Franklin  St.  Bridge  at  Steelton, 
Pa.,  and  replacing  same  with  concrete  base 
and  brick  roadway,  has  been  let  to  G.  W. 
Ensign,    Camp    Hill,    Pa.      Bids    were    opened 


Sept.  11  by  Board  of  County  Commissioners, 
Harrisburg,   Pa. 

The  Commissioners  of  Northumberland 
County,  Sunbury,  Pa.,  have  decided  to  adver- 
tise for  bids  shortly  for  the  construction  of 
repairs  to  three  bridges  across  Big  Shamokin 
Creek,  near  Shamokin.  One  will  be  located 
at  Shamrock  and  two  at  Reed's  Station.  The 
cost  of  the  work  will  amount  to  several 
thousand  dollars. 

A  resolution  was  introduced  into  the  City 
Council,  Pittsburgh,  Pa.,  instructing  the  De- 
partment of  Pubhc  Works  to  have  plans  pre- 
pared for  the  construction  of  the  proposed 
Beech  View  Bridge,  for  which  $75,000  was 
provided  in  the  1910  bond  issues. 

The  Lehigh  County  Grand  Jury,  Allentown. 
Pa.,  has  passed  favorably  on  the  construc- 
tion of  new  bridges  at  East  Peim  Junction, 
Allentown  and  over  Hokendauqua  Creek, 
Catasauqua,  the  former  to  cost  $10,000  and 
the  latter  $4,000. 

The  Baltimore  &  Ohio  R.  R.  Co.  has  ap- 
plied to  the  Director  of  the  Department  of 
Wharves,  Docks  and  Ferries,  Philadelphia, 
Pa.,  for  permission  to  reconstruct  the  trans- 
fer bridge  at  Pier  40,  north  wharves,  above 
Poplar  St.  The  cost  of  the  work  is  esti- 
mated at  $40,000. 

Utah. 

The  County  Commissioners,  Salt  Lake 
City,  Utah,  have  had  plans  and  specifications 
prepared  for  the  construction  of  two  rein- 
forced concrete  bridges,  to  be  erected  on  Big 
and  Little  Cottonwood  Creeks,  one  at  Second 
West  St.  and  the  other  at  Union  St. 

The  matter  of  constructing  a  bridge  over 
the  Weber  River  at  33d  St.  was  taken  up  by 
the  City  Conimissioner.=  of  Ogden,  Utah,  at 
a  recent  meeting.  It  was  recommended  that 
the  matter  be  deferred  until  next  Spring,  when 
it  might  be  possible  to  secure  the  co-opera- 
tion of  the  Salt  Lake  &  Ogden  Ry.  Co. 

Virginia. 

•I»Bids  will  be  received  until  noon,  Oct.  8, 
at  the  Patrick  County  Court  House,  Stuart. 
Va.,  for  the  construction  of  a  100-ft.  span 
steel  bridge  over  Mayor  River  in  Patrick 
County,  near  Stuart,  on  the  Norfolk  &  West- 
ern Ry.  The  stone  and  sand  for  the  sub- 
structure, which  will  consist  of  two  concrete 
abutments,  can  be  secured  near  bv.  \  certi- 
fied check  for  $250,  payable  to  P."  St.  J.  Wil- 
son, Richmond,  'Va..  State  Highway  Commis- 
sioner, must  be  filed  with  each  bid.  Plans 
and  specifications  can  be  seen  at  the  office  of 
Clerk  of  Circuit  Court,  Patrick  County,  Stu- 
art, Va.  Blue  prints  of  plans  can  be  secured 
of  Childrey-Sunday,  Richmond,  Va.,  at  a  cost 
of  37  cts. 

•J*Bids  will  be  received  until  noon,  Oct.  10, 
at  the  Court  House,  Buckingham  C.  H.,  Va., 
for  the  construction  of  a  28-ft.  9-in.  steel 
beam  span  bridge  over  McKenna  Creek,  hi 
mile  from  McKenna's  Mill  Siding  on  the 
Chesapeake  &  Ohio  R\.,  Buckingham  County. 
The  superstructure  will  be  of  concrete.  Stone 
and  sand  can  be  obtained  within  one  mile  of 
the  site.  Plans  and  specifications  for  the 
work,  which  will  include  tearing  down  old 
bridge  and  repointing  old  masonry,  are  on 
lile  at  the  office  of  the  Circuit  Court.  Buck- 
ingham, Va.  A  certified  check  for  $250,  pay- 
able to  P.  St.  J.  Wilson.  Richmond.  Va.,  State 
llighway  Conmiissioncr.  must  be  filed  with 
each  bid.  Blue  prints  of  plans  can  be  secured 
for  60  cts.  of  Childrev-Sundav,  Richmond, 
Va. 

^Bids  will  be  received  until  noon,  Oct.  10, 
at   Buckingham   C.  H.,  Va.,  for  the  construc- 


tion of  a  97-ft.  8-in.  bridge  with  r2-ft.  road- 
way, consisting  of  steel  beam  spans,  over 
Slate  River  in  Buckingham  County,  7%  miles 
from  Dillwyn  on  the  Chesapeake  &  Ohio  Ry. 
The  superstructure  wiil  be  of  concrete,  and 
stone  and  sand  can  be  obtained  within  one 
mile  of  the  site.  A  certified  check  for  $250. 
payable  to  P.  St.  J.  Wilson,  Richmond,  Va., 
State  Highway  Commissioner,  must  be  filed 
with  each  bid.  Plans  and  specifications  for 
the  work,  which  will  include  tearing  down 
the  old  bridge,  are  on  file  with  the  Clerk  of 
the   Circuit   Court,   Buckingham   C.   H.,  Va. 

^Bids  will  be  received  until  noon,  Oct.  10, 
by  Circuit  Court,  Buckingham  C.  H.,  Va.,  for 
tne  construction  of  a  52- ft.  span  steel  bridge 
over  Wispering  Creek,  five  miles  from  Ros- 
ney,  on  the  Chesapeake  &  Ohio  Ry.  The 
structure  will  have  i  12-ft.  roadway.  The 
stone,  gravel  and  sand  for  the  concrete  or 
substructure  can  be  obtained  within  one  mile 
of  the  site.  .\  certified  check  for  $250,  pay- 
able to  P.  St.  J.  Wilson.  State  Highway  Com- 
missioner, Richmond,  Va.,  must  be  filed  with 
each  bid.  Plans  and  specifications  for  the 
work,  including  repointing  old  abutment,  are 
on  file  with  tlie  Clerk  of  Circuit  Court.  Blue 
prints  of  plans  can  be  secured  for  60  cts.  of 
Childrey-Sunday   Co.,  Richmond,   Va. 

•I«Bids  will  be  received  until  noon,  Oct.  5, 
by  Circuit  Court,  .■MIeghany  County,  Coving- 
ton, Va.,  for  the  construction  of  87-ft.  6-in. 
span  steel  bridge,  with  a  12-ft.  roadway,  over 
Dunlaps  Creek,  3'/4  miles  from  Callaghan  on 
the  Chesapeake  S:  Ohio  Ry..  in  .MIeghany 
County.  The  substructure  will  be  of  con- 
crete, and  stone  and  gravel  can  be  obtained 
at  site.  Sand  may  be  had  within  one  mile. 
Blue  prints  of  plans  can  be  secured  for  30 
cts.  of  Childrey-Sunday  Co.,  Richmond,  Va. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  Clerk  of  the  Circuit  Court,  Cov- 
ington. P.  St.  J.  Wilson  is  State  Highway 
Commissioner.    Richmond.    Va. 

Washington. 

®The  County  Commissioners,  Ebensburg, 
Wash.,  have  awarded  the  contract  for  the 
construction  of  a  bridge  at  Portage  to  the 
Portage  Concrete  &  Construction  Co.,  at 
$3,470.  Other  bids  received  were  as  follows : 
Perrv  &  Gig'.iotti,  $3,700;  John  Ceressa, 
$3,840;   George   Stattlcr.   $4,989. 

Wisconsin. 

®Bids  were  received  Sept.  18  by  the  County 
Clerk,  Superior,  Wis.:  and  the  contracts  let 
for  the  construction  of  the  following  cul- 
verts :  Poplar  Culvert,  including  fill,  to  Gust 
Boug,  Poplar,  Wis.,  $975 ;  concrete  culvert 
and  fill  on  P.rulc  Road  to  J.  B.  Palmer,  4.33 
W.  Fifth  St.,  Superior,  Wis.,  $672;  culvert 
on  Stone  Road  to  L.  K.,  Sheboygan,  Wis., 
$465. 

The  city  of  Manitowoc,  Wis.,  has  decided 
upon  the  expenditure  of  about  $2,000  for  the 
repair  of  the   Eighth  and    UUh  St.   Bridges. 

The  Common  Council,  Racine,  Wis.,  has 
decided  to  replank  the  15-ft.  roadway  of  the 
Fourth  St.  Bridge  and  pave  with  cedar  blocks 
the  approaches  .\  new  dock  will  also  be  built 
at  the  west  end  of  the  structure. 

Canada. 

+Bids  will  be  rccci\i<l  until  noon.  Oct.  5, 
by  B.  Ripley,  Enginetr,  Grade  Separation, 
Toronto,  Ont..  for  the  construction  of  the 
substructure  of  the  .Avenue  Road  Subway  at 
North  Toronto.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  Engineer  of  Grade 
Separation,   260   .\venue   Road. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®The  Southern  Dredging  Co.,  Mobile,  Ala., 
has  been  awarded  tlie  contracts  Nos.  5.  6.  7, 
•■■nd  8  by  the  Fourche  Drainage  District,  bids 
for  which  were  opened  Sept.  18  at  Little  Rock, 
Ark.      The   contracts   call    for   the   excavation 


of    1.800.000   cu.   yds.    in   the   main    canal    and 
for  1,169,000  cu.  vds.  of  levees. 


Arizona. 

The   Grant   Brothers   Con.struction   Co.,   620 
•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Security  Bids.,  Los  Angeles,  Calif.,  at  $28.-500 
was  the  low  bidder  Sept.  14  for  constructing 
main  canal  and  lateral  ditches  for  the  exten- 
sion of  the  Western  Canal.  The  work  in- 
volves about  240.000  cu.  yds.  of  excavation. 


October  2,  1912. 


ENGINEERING     &     CONTRACTING 


47 


California. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
•"),  by  Terrace  Irrigation  District,  C.  W.  Fos- 
ter, President,  Monte  Vista,  Cal.,  for  the 
construction  of  canals  and  laterals  in  accord- 
ance with  plans  and  specifications  prepared 
by  the  Engineer.  Plans,  specifications  and 
other  particulars  may  be  obtained  at  the  of- 
fice of  the  President  of  the  District,  Charles 
W.  Foster,  Monte  Vista,  Cal.,  or  at  the  of- 
fice of  the  Field,  Fellows  &  Hinderlider  En- 
gineering Co.,  435  Century  Bldg.,  Denver. 
Colo. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
li,  by  Maj.  S.  A.  Cheney,  U.  S.  Engineer, 
405  Custom  House,  San  Francisco,  Cal.,  for 
enlarging  channel  of  portion  of  Stockton 
diverting   canal,   near    Stockton,    Cal 

Colorado. 

The  Cotton  Creek  Irrigation  District,  Ed- 
win Tobler,  Secretary,  opened  bids  Sept.  30 
:it  the  office  of  Palmer  &  True,  Saguache. 
Colo.,  for  the  sale  of  $69,000  of  bonds  of  the 
district. 

Connecticut. 

4*Bids  will  be  received  until  Oct.  lU  for  the 
suction  dredging  of  from  25,000  to  100,000 
cu.  yds.  of  material  for  the  construction  of  a 
harbor  and  reclaiming  of  salt  meadow  land 
.It  Pine  Orchard,  Conn.  Plans  and  specifica- 
tions may  be  had  upon  application  to  the 
Sperry  Engineering  Co..  New  Haven.  Conn.. 
Consulting    Engineers. 

Florida. 

^•Bids  will  be  received  until  Oct.  5  by  Palm 
Beach  Farms  Co.,  Palm  Beach,  Fla.,  for  the 
construction  of  a  9-mile  canal  with  a  14-ft. 
bottom  and  varying  in  depth  from  4  to  10  ft. 
The  job  will  include  250,000  cu.  yds.  of  dredge 
work.  Orrin  Randolph,  West  Palm  Beach. 
Fla.,  is  Engineer. 

Georgia. 

•{•Bids  will  be  received  until  Oct.  15  by 
Canal  and  River  Commission  addressed  to 
City  Council,  Augusta,  Ga..  for  furnishing  all 
labor,  tools  and  material  and  constructing 
complete  concrete  and  steel  locks  and  control 
gates  in  the  Augusta  Canal.  Cash  or  certified 
check  for  $300  must  be  deposited  with  each 
hid  and  bond  equal  to  10  per  cent  of  the  con- 
tract price  will  be  required  from  the  success- 
ful bidder.  Also  for  furnishing  all  necessary- 
outfit,  including  the  earth  borrow  pit  and  con- 
structing the  first  section  of  the  Augusta  levee 
one  mile  in  length  e.xtending  from  canal  bank- 
to  Hawks'  Gulley.  This  will  be  earth  embank- 
ment, containing  appro.ximately  200.000  cu. 
yds.  all  of  which  will  havx;  to  be  hauled  in  by 
train.  Cash  or  certified  check  for  $500  must 
he  deposited  with  each  bid  as  a  guarantee  of 
good  faith,  and  a  bond  equal  to  25  per  cent 
of  the  contract  price  will  be  required  from 
the  successful  bidder.  This  is  the  first  part 
of  the  levee  and  as  soon  as  the  right-of-way 
can  be  secured  bids  will  be  called  for  on  the 
parts  below  Fifteenth  St.  The  work  w-ill  be 
started  as  soon  as  possible,  but  it  has  been 
found  that  it  is  necessary  to  get  the  work  at 
the  upper  end  of  the  levee  started  first  Nis 
bet  Wingficld  is  Chief  Engineer 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
X,  by  Commissioners  of  Subdistrict  No.  4, 
Drainage  District  No.  3,  Cerro  Gordo  town- 
ship, Piatt  County,  at  the  Town  Clerk's  office. 
Cerro  Gordo,  III.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  4,751  ft.  of  14-iri.  tile  drain.  W.  J.  Day, 
Bement,  III.,  is  Engineer. 

4*Bids  will  be  received  until  2  p.  m.,  Oct. 
4,  by  Commissioners  of  Subdrainage  Dis- 
trict No.  1,  Drainage  District  No.  2,  Cerro 
Gordo  township,  Piatt  County,  at  the  Town 
Clerk's  office,  Cerro  Gordo,  111.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  8,000  ft.  of  22  to  26-in.  vitri- 
fied tile  drain  and  for  taking  up  and  relaying 
5.900  ft.  of  12  to  20-in.  tile  drain.  W.  J. 
Day,    Bement,   III.,   is   Engineer. 

(*>€.  T.  Bondurant.  Hickman,  Kv..  has  been 


awarded  the  contract  for  filling  in  the  breaks 
and  enlarging  levees  at  Cairo,  III. 

®Bids  were  opened  Sept.  21  by  R.  W.  Gard- 
ner, Engineer,  Waterloo,  III.,  for  work  in  the 
Moredock  &  Ivy  Drainage  District  No.  1,  the 
contract  being  awarded  to  G.  E.  Smith  &  Sons, 
Raddle,  111.,  at  15  cts.  per  cu.  yd.  The  work 
calls  for  a  main  ditch  12%  miles  long,  22  ft. 
bottom  width  at  lower  end  and  16  ft.  on  upper 
end.     The  contract  amounts  to  about  $30,000. 

Contracts  will  be  let  in  about  60  days  for 
the  levee  and  drainage  work  proposed  for  the 
Clear  Creek  Drainage  &  Levee  District  of 
Union  County,  III.  'This  work  calls  for  about 
30  miles  of  levee  and  15  miles  of  drainage 
ditches.  Goodell  &  Kreiling,  Chandlerville. 
111.,  are  the   Engineers.  , 

Iowa. 

^Contracts  for  constructing  24,300  ft.  of  25- 
ui.  to  36-in.  tile  for  the  Story  and  Hardin 
Joint  Drainage  Ditch  have  been  awarded  as 
follows :  Labor,  Gade  Excavating  Co.,  Iowa 
Falls,  la. ;  furnishing  tile,  Lehigh  Sewer  Pipe 
Co.  Fort  Dodge,  la. ;  Plymouth  Clay  Products 
Co.,  Fort  Dodge,  la. ;  North  Iowa  Brick  & 
Tile  Co..  Mason  City,  la. ;  Marshalltown 
Sewer   Pipe   &   Tile   Co.,   Marshalltown.   la 

Louisiana. 

•|"Bids  will  be  received  until  noon,  Oct.  4, 
by  Board  of  State  Engineers,  213-215  New 
Orleans  Court  Bldg.,  New  Orleans,  La.,  for 
the  construction  of  the  following  named  levee 
and  revetment  work  on  Mississippi  River, 
left  bank,  St.  Bernard  Parish,  La. ;  Fazend- 
ville  Levee — New-  levee  and  revetment ;  ap- 
proximate contents  of  levee,  35,000  cu.  yds. : 
approximate  length  of  revetment,  1,800  ft 
Deposit  required,  $160:  bond  required,  $2,70(1. 
Cash  to  the  amount  of  deposit  required  must 
accompany  each  proposal.  Checks,  certified 
iir  otherwise,  will  not  be  accepted  as  cash. 
The  right  to  reject  any  or  all  proposals  is 
reserved.  Other  information  as  to  location. 
character  of  work,  terms  of  payment,  regula- 
tions governing  manner  of  submitting  pro- 
posals, signings  of  contract,  etc.,  also  blank 
forms  for  submitting  proposals,  may  be  ob- 
tained at  the  office  of  the  Board  of  State  En- 
gineers. Frank  M.  Kerr  is  Chief  State  En- 
gineer. Luther  F  Hall  is  (iovernor  of 
Louisiana. 

•{•Bids  will  be  received  until  noon,  Oct.  4. 
by  Board  of  State  Engineers,  213  New  Or- 
leans Court  Bldg.,  New  Orleans,  La.,  for 
the  construction  of  the  following  named  levee 
and  revetment  work  on  the  Mississippi  River, 
left  bank :  Parish  Line  to  Slaughter  House — 
St.  Bernard  Parish.  Timber  bulkhead ;  ap- 
proximate length.  350  ft. ;  deposit  required. 
$1.50;  bond  required,  $1,000.  Slaughter  House 
Levee — St.  Bernard  Parish.  Enlargement  and 
revetment ;  appro.ximate  contents  of  earthwork. 
5,000  cu.  yds. ;  approximate  length  of  revet- 
ment, 700  ft.;  deposit  required,  $100;  bond 
required,  $600.  Fanny  Levee — Plaquemines 
Parish.  Search  ditch  and  enlargement ;  ap- 
proximate contents,  "25,000  cu.  vds. ;  deposit 
required,  $160;  bond  required,  '$1,300.  Be- 
lair  Levee — Plaquemines  Parish.  New  levee 
and  revetment;  appro.ximate  contents  of  new 
levee,  35,000  cu.  yds.;  approximate  length  of 
revetment,  l,-500  ft.;  deposit  required,  $200, 
bond  required,  $2,500.  Livaudais  Levee— 
Plaquemines  Parish.  New  levee ;  enlargement 
and  revetment;  approximate  contents  of 
earthwork,  16,000  cu.  yds. ;  approximate 
length  of  revetment,  1,400  ft.:  deposit  re- 
quired, $150;  bond  required,  $1,500.  Cash  or 
certified  check  to  the  amount  named  as  de- 
posit must  accompany  each  proposal.  Terms 
of  payment — cash.  The  right  to  reject  an.\ 
or  all  proposals  is  reserved.  Other  informa- 
tion as  to  location,  character  of  work,  man- 
ner of  submitting  proposals,  execution  of 
contract  and  bond,  and  the  time  of  beginning 
and  completing  work,  as  well  as  blank  forms 
for  submitting  proposals,  may  be  had  on  ap- 
plication to  the  Board  of  State  Engineers, 
or  to  the  undersigned.  Fernando  Estopinal 
•s  Sc'-etP'-v,  Godchaux  Bldg.,  New  Orleans. 
La.  C.  D.  Andry  is  President,  Godchaux 
Bldg.,    New   Orleans.   La. 


®The  Southern  Dredging  Co.,  Mobile,  Ala.. 
has  been  awarded  the  final  contract  for  closing 
the  Hymelia  crevasse.  The  contract  calls  for 
the  placing  of  80,000  cu.  yds.  of  dirt  in  the 
bulkheads  and  revetment.  The  work  will  be 
done  with  hydraulic  dredges.  The  contract 
price  was  54  cts.  per  cu.  yd. 

Michigan. 

®Bids  were  opened  Sept.  20  by  A.  H.  Reid, 
County  Drain  Commissioner,  Flint,  Mich.,  for 
constructing  the  Smith  Lyons  Drain,  Con- 
tracts being  let  as  follows :  Chas.  Lynk,  Da- 
vison, Mich.,  open  work,  $1,140;  Chas.  Sutton, 
Lennon,  Mich.,  open  work,  $310,  tile  work, 
$116;  Bert  Carrier,  Lennon,  tile  work,  $100; 
John  Frost,  Lennon,  tile  work,  $100 ;  Fred 
McCann,  Gaines,   Mich.,  tile,  $491. 

®John  Ellison.  1734  McKinley  St.,  Bay  City, 
Mich.,  has  been  aw-arded  the  contract  at  $5,995 
for  the  construction  of  Croft  Extension  Drain 
and  two  branches.  The  contract  calls  for  1,498 
rods  of  open  work.  Bids  were  opened  Sept. 
17  by  A.  H.  Reid,  County  Drain  Commis- 
sioner. Flint.  Mich. 

Minnesota. 

^Bids  will  be  received  until  Oct.  5  by  A.  C. 
Knudson,  County  Auditor,  Detroit,  Minn., 
for  the  construction  of  Ditch  No.  10,  requir- 
ing excavation  of  5,248  cu.  yds.  of  earth  and 
laying  about  400  ft.  of  tile. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
21,  by  August  R.  Norman,  County  Auditor, 
Carlton,  Minn.,  for  the  construction  of 
County  Ditch  No.  2.  The  work  will  be  let 
as  one  job  or  for  one  or  more  sections  of 
100  ft.  each,  said  sections  to  be  known  and 
numbered  by  stakes  as  shown  by  the  report 
of  the  Engineer  in  said  matter,  commencing 
at  the  one  including  the  source  and  from 
thence  successively  down  stream  to  the  one 
including  the  outlet,  to  the  lowest  responsible 
bidder  or  bidders.  The  amount  of  work  con- 
structing said  ditch  is  as  follows ;  Estimated 
amount  of  earth  to  be  excavated  which  can 
lie  dug  by  floating  dredge  is  785,302  cu.  yds., 
at  an  estimated  cost  of  $109,278.74;  estimated 
amount  of  earth  excavation  which  can  be 
done  by  either  team  and  scrapers  or  hand 
work,  14,608  cu.  yds.,  at  an  estimated  cost  of 
$1,530.80 ;  estimated  number  of  yards  of  solid 
rock,  $3,000,  at  an  estimated  cost  of  $1,800; 
9%  miles  of  road  grading  at  an  estimated  cost 
of  $950;  estimated  cost  of  constructing  nine 
bridges,  $3,410 ;  making  a  grand  total  for  the 
drainage  system  of  $116,969.54. 

®The  Elmore  Cement  Tile  Co..  Elmore, 
Minn.,  has  been  awarded  the  contract  at  $7,305 
for  constructing  County  Ditch  No.  12.  bids 
for  which  were  opened  Sept.  25  by  Jesse  L. 
Herring,  County  Auditor,  Blue  Earth,  Minn. 
The  following  approximate  quantities  of  tile 
will  be  used:  13,550  ft.  of  6-in. ;  10.150  ft.  of 
7-in.  tile;  7,900  ft.  of  8-in. ;  1,400  ft.  of  10-in.; 
1.200  ft.  of  12-in.;  1,300  ft.  of  14-in. ;  600  ft. 
of   16-in.;  4,000   ft.  of  18-in. 

No  formal  bids  were  received  on  Sept.  26  by 
Capt.,  E.  D.  Peck,  U.  S.  Engineer.  Duluth. 
Minn.,  for  dredging  35,000  cu.  yds.  at  Grassy 
Point  and  40,000  cu.  yds.  at  Allonez  B.-iy  and 
Superior  Harbor  basin  in  Duluth,  Superior 
Harbor.  An  informal  bid  was  received  from 
the  Northern  Dredge  &  Ditch  Co.,  Duluth. 
Minn.,  and  this  bid  was  recommended  for 
acception.  This  company  ofTered  to  dredgr 
Section  (a)  Grassy  Point  at  18  cts.  per  cu. 
yd.  scow  measurement,  and  Section  (b)  Al- 
louez  Bay  and  Superior  Harbor  basin  at  20 
cts.  per  cu.  yd.  scow  measurement,  using  its 
dredge  No.  40 — 4-cu.  yd.  dipper  capacity.  2 
scows  and  tug  to  start  with  and  then  dredge 
Duluth  when  through  with  .\shland  Water 
Co.  contract   at  Ashland,  Wis. 

Mississippi. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
16,  by  Maj.  J.  .\.  Woodruff,  U.  S.  Engineer. 
Vicksburg,  Miss.,  for  the  construction  of 
1.470,000  cu.  yds.  of  earth  work  in  Third  Dis- 
trict. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Missouri. 

H[«Bids  will  be  received  until  10  a.  m..  Nov. 
VI.  tiv  the  Board  of  Snpcr\-isors.  Little  River 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


48 


ENGINEERING     &     CONTRACTING 


\'ol.  XXXVIIl.     No.  14 


Drainage  District,  William  A.  O'Brien.  Chief 
Engineer,  Himmelberger-Harri.son  Bldg.,  Cape 
Girardeau,  Mo.,  for  drainage  work  and  levees 
involving  the  handling  of  40,462,951  cu.  yds. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue, 

Montana. 

Bids  were  opened  .Sept.  26  by  the  U.  S. 
Reclamation  Service  at  its  office  at  Malta, 
Mont.,  for  the  construction  of  first  unit  later- 
als, waste  ditches  and  structures  for  the  Dod- 
son  South  Canal  Milk  River  project,  of  which 
Geo.  O.  Sanford  is  Project  Engineer.  Bids 
on  the  first  six  schedules  were  submitted  by 
J.  E.  Hilton,  Dodson,  Mont.,  his  total  being 
$21,760.  These  schedules  include  70,500  cu. 
yds.  class  1  excavation,  600  cu.  yds.  class  2. 
60  cu.  yds.  class  3  and  7.510  cu.  yds.  overhaul. 
The  unit  bid  was  32  cts.  on  class  1,  50  cts.  on 
class  2.  50  cts.  on  class  3  and  2  cts.  on  over- 
haul. The  following  bid  on  schedule  7  was  sub- 
mitted by  Threet  Bros.,  Lowell,  Wyo. :  Class  1 
excavation.  400  cu.  yds.  at  75  cts..  $300.00: 
class  2  excavation.  10  cu.  yds.,  at  $1.00.  $10.00 : 
class  3  excavation,  10  cu.  yds.,  at  $1.50.  $15.00; 
puddline,  100  cu.  vds..  at  $1.00.  $100.00;  con- 
crete. 42  cu.  yds.,  at  $14.00.  $588.00;  grouted 
pavinif.  28  cu    vds,   ,ii   $.s' 00.  $224,00;   haulin.e 


and  laying  lX-'n\.  vitrifted  pipe,  42  lin.  ft.,  at 
75c.  per  lin.  ft.,  $-31..50 ;  hauling  and  laying  30- 
in.  vitrified  pipe,  228  lin.  ft.,  at  $1.00  per  lin. 
ft.,  $228.00;  hauling  and  laying  18-in.  concrete 
pipe,  42  lin.  ft.,  at  75c.  per  lin.  ft.,  $31.50 :  haul- 
ing and  laving  30-in.  concrete  pipe,  228  lin. 
ft.,  at  $1.00 'per  lin,  ft..  $228.00;  total.  $1,7.56.00. 

New  York, 

The  Barge  Canal  Board,  .\lbany.  has  ap- 
proved plans  for  clearing  lands  south  of  Rex- 
ford  Flats  at  a  cost  of  $3,500.  Tlic  Board  also 
has  approved  the  location  of  barge  canal  ter- 
minals at  Waterfnrd  and  Cohocs. 

Texas. 

•{•Bids  will  be  received  until  Oct.  5  b\ 
F.  W.  Meyer.  Bonney,  Tex.,  on  Oct.  5  until 
noon,  at  the  office  of  W.  T.  Williams,  .Attor- 
ney, Angleton,  Tex.,  for  Kilt  miles  of  ditches 
in  Brazoria  County  Drainage  District  No.  .5, 
consisting  of  1,420.404  cu.  yds.  of  earth  to  be 
excavated,  and  clearing  and  snagging  of 
streams.  Plans  and  specifications  can  be  had 
on  application  to  W.  R,  Hagerman,  Civil  En- 
gineer, Manvel.  Tex.,  or  T.  -\.  Hunson.  .An- 
gleton, A  certified  check  for  5  per  cent  of 
bid   must   lie   filed. 


®W.  R.  Bunch,  .\lvin,  Tex.,  has  been  award 
ed  tb.'  contract  for  additional  drai»«gc  work 
in  Alviu  for  Brazonia  County  Drainage  Dis 
trict  No.  3;  contract  for  work  outside '  of  thr 
city  was  let  to  Pigg  &  Frcet.  Houston.  Tex 
-\bout  $6,000  is  to  be  expended  for  the  cit\ 
work  .ind  $14,000  for  the  other  work 

The  American  Realization  Co..  Railway  E.x- 
change,  Chicago,  111.,  has  purchased  a  tract  ot 
•50,000  acres  lying  south  of  Midland  m  Crane 
County,  Texas.  This  land  is  on  the  shallow 
water  belt  and  will  be  irrigated  by  the  aid  of 
pumping  plants  which  will  be  installed  on  each 
quarter  section.  This  company,  which  include^ 
a  number  of  Chicago  and  Milwauke'-  bankers 
and  capitalists,  is  planning  to  colonize  these 
lands  and  anticipate  beginning  its  work  of 
improvement  during  the  coming  winter. 

The  Comtnissioners  of  Orange  County. 
Orange.  Tex.,  have  appointed  L.  F,  Daniel 
as  Engineer  to  make  the  surveys  and  report 
for  Drainnge  District  No,  1  of  Orange  County 

Nebraska. 

^Bids  will  be  received  until  1  p,  ni.,  Oct, 
If),  by  Board  of  County  Commissioners,  Mad- 
ison. Nchr..  for  the  con.struction  of  Battle 
Creek  Drainage  Ditch   No,   1  ;   al.so   for  Ditch 
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Alabama. 

®'rhe  Town  Council  of  Faunsdale,  .Ala.,  has 
entered  into  a  contract  with  the  Southern  En- 
gine &  Boiler  Works  of  Jackson,  Tenn.,  for  a 
new  boiler  for  the  waterworks  plant.  The 
boiler  is  to  be  of  the  horizontal  type,  60-h.p  . 
and  equipped  with  a  water  heater, 

California. 

The  citizens  of  I'ulare.  Calif.,  at  a  recent 
election  voted  to  issue  bonds  to  the  amount 
of  $110,000  for  improvements.  Of  that  amount 
$100,000  will  be  used  for  a  municipal  water 
system  and  $10,000  for  an  automobile  fire 
engine. 

The  Sprmg  Valley  Water  Co.,  acording  to 
advices  from  San  Francisco,  Calif.,  has  reject- 
ed the  offer  of  the  cit\-  and  county  of  San 
Francisco  to  purchase  its  properties  for  $38,- 
500,000.  The  water  company  presented  a  new 
proposition  to  the  municipality,  offering  to  sell 
its  properties  to  the  city,  with  the  exception 
of  Lake  Merced  and  5.50  acres  surrounding  it, 
for  $38,500,000. 

The  Napa  City  Water  Co.,  Napa,  Calif,, 
plans  to  sink  two  more  wells  and  construct  a 
concrete  reservoir,  in  which  water  will  be 
pumped  from  the  three  wells. 

District  of  Columbia. 

•{•Bids  will  be  received  imtil  10:30  a.  ni.,  Oct. 
30,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  under  Canal  Cir- 
cular 739,  necessary  equipment  for  the  New 
Colon  Waterworks,  such  as  valves,  piping, 
regulators,  controllers,  gages,  operating  tables, 
air  compressors,  alum  mixing  apparatus,  air 
hoists  and  miscellaneous  details  for  the  filter 
building  sedimentation  basin,  mixing  boxes 
and  aeration  chamber  in  the  purification  plant, 
and  the  necessary  multi-stage,  electrically-driv- 
en fire  purnps,  transformers,  pump  station  pip- 
ing, traveling  crane  and  miscellaneous  details 
for  the  pump  station. 

Following  bids  were  received  Sept.  20  by 
the  Commissioners  of  the  District  of  Columbia. 
Washington,  for.  funii.sbing  200  low-pressure 
fire  hvdrants:  Coffin  V;dve  Co..  Boston,  Mass.. 
$37.78  each;  A.  P.  Smith  Mfg.  Co.,  East 
Orange,  N.  J..  $30,70  each;  Glamorgan  Pipe 
&  Foundry  Co..   Lynchburg.   \'a..  $.32.40  each. 

Florida. 

+Bids  will  be  received  until  Oct.  12,  by 
D.  D.  Oliver,  Town  Clerk,  Fort  Lauderdale. 
Fla.,  for  the  construction  of  a  water  works 
system    estiiiiaterl    t.)    est    $20,000,      Southern 


States  Engineering  Co.,  Memphis.   Tenn,.  are 
Engineers. 

Georgia. 

The  citizens  of  Waycross,  Ga.,  on  Sept.  21 
\oted  the  issuance  of  bonds  to  the  amount  of 
$30,000  for  a  waterworks  .system.  Harrv  D. 
Reed  is  Mavor.  J.  W.  Strickland  is  'Citv 
Clerk, 

Illinois. 

4«Bids  will  be  received  until  II  a.  m.,  Oct. 
15,  by  Department  of  Public  Works.  L.  E.  Mc- 
Gann,  Commissioner,  Chicago,  111.,  for  furnish- 
ing and  erecting  4  steam  turbine  driven  cen- 
trifugal pumps,  auxiliaries  and  appurtenances, 
each  pumping  unit  to  have  a  capacitv  of  25,- 
000,000  gals,  against  a  normal  head  of  130  ft. 
Steam  to  be  supplied  at  145  lbs.  gauge 
pressure.  Pumps  are  to  be  installed  at  Four- 
teenth St.  Pumping  Station.  Harrison  St. 
Pumping  Station.  Central  Park  Pumping  Sta- 
tion and  Springfield  Ave.  Pumping  Station.  A 
certified  check  for  $4,000  must  be  filed  with 
each  bid.  Offici.il  advertisement  will  be  found 
elsewhere  in  this  issue. 

®The  Rock  Island  Bridge  &  Iron  Works, 
Rock  Island,  111.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  East  Moline,  111., 
for  the  installation  of  a  new  pump  at  the 
waterworks  plant,  at  $3,050.  A  duplex  pump 
operated  by  a  75-h.p.  motor  with  a  12x12  40- 
h.p.  air  compressor.  The  pump  will  have  a 
total  capacity  of  1.050  gals,  of  water  per  min- 
ute. 

It  is  probable  that  an  election  will  be  held 
in  Georgetown,  111,,  in  the  near  future  for  the 
purpose  of  voting  on  the  question  of  grant- 
ing a  franchise  to  a  waterworks  company  to 
install   a   system   in   Georgetown. 

The  Village  Board  of  Oak  Park,  111.,  has 
accepted  the  proposal  of  the  Public  Service 
Co.  of  Northern  Illinois  to  sell  to  the  suburb 
its  water  plant  for  $200,000.  W.  E.  Dwight  is 
Chairman  of  the  Water  Committee. 

Indiana. 

®The  Metal  Concrete  Chimney  Construction 
Co..  St.  Louis,  Mo.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  South 
Bend.  Ind..  Otto  C.  Bastian,  President,  for  the 
construction  of  a  brick-concrete  suction  well 
for  the  city  waterworks  at  $8,900.  Bids  'were 
opened  Sept.  18. 

®C.  H.  Defrees  of  South  Bend.  Ind.,  has 
been  aw-arded  the  contract  bv  the  Board  of 
Public  Works  of  that  city.  Otto  C.  Bastian, 
President,  for  fiiriiishing  all  labor  and  ma- 
lerinl    for   the   cnnstnu'tinn    of   a   6.OO!»,O00-gal. 


reinforced  concrete  covered  reservoir,  at  $51.- 
676.  Bids  were  opened  Sept.  18.  W  S  Moore 
is  City  Engineer 

Iowa. 

•{•Bids  will  be  received  until  Oct,  5.  by  Cit> 
Clerk,  Stuart  la.,  for  the  digging  of  an  open 
well  100  ft.  deep  and  10  ft.  in  diameter,  and 
walled  up  with  a  9-in.  brick  wall. 

•{•Bids  will  be  received  until  1  p  m.,  Oct.  4. 
by  R.  E.  Clark.  Mayor,  Macedonia,  la.,  for  the 
construction  of  a  complete  water  works  sys- 
tem in  accordance  with  plans  prepared  by 
Bnice  &  Standevin,  Consulting  Engineers,  Bee 
Bldg.,  Omaha,  Neb 

©George  C.  Flack  of  Casper,  la.,  has  award- 
ed a  contract  to  W.  F.  Henning  of  that  citv 
for  the  laying  of  3,000  ft.  of  water  main  from 
the  city  reservoir  to  the  new  Kenwood  addi- 
tion on  Jackson  St. 

®The  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  la,,  was  recently  awarded  the  contract 
for  the  construction  of  a  waterworks  system 
in  Blanchard.   la.,  at  $7,610. 

®The  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  la.,  has  beien  awarded  the  con- 
tract by  the  City  Council  of  Logan.  la.,  for  the 
improvement  of  the  waterworks  system  at 
about  $17,100.  An  overflow  tank  will  be  con- 
structed near  the  city  well  and  a  tower  tank 
will  be  erected  on  the  high  hill  of  West  Lo- 
gan. 60  ft.  to  the  bottom  of  the  tank  and  of 
sufficient  height  to  hold  100,000  gals,  of  water 
The  water  mains  will  be  extended  over  town 
so  that  each  resident  will  have  fire  protec- 
tion. 

An  election  will  be  held  in  Jewell,  la.,  or 
Oct.  14,  to  vote  on  the  question  whether  or 
not  waterworks  bonds  shall  be  issued  in  the 
amount  of  $5,000  for  .i  well. 

It  is  reported  the  citizens  of  Duniap.  la.,  ai 
a  recent  election  vote<l  the  issuance  of  bonds 
to  the  amount  of  $8,000  for  the  purpose  of 
extending  the  city  waterworks  system, 

.A  movement  is  on  foot  in  Sloan,  la,,  for  the 
installation  of  a  municipal  waterworks  system 
Petitions  are  now  being  circulated 

.\n  election  will  be  held  in  Epworth,  la. 
on  Oct.  4,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $10,000  for 
a  water  works  system 

Kansas. 

^•Bids  will  l>e  received  until  1 1  n.  m..  Oci 
11,  by  J.  T.  Davidson,  Maj.  and  Quartermas- 
ter. Fort  Riley,  Kan.,  for  furnishing  and  in- 
stallin.g  one  14-in,  water  meter, 

.An    election    will    h.     hold    in    Relic    PlainV. 


•f-  indicates  work  now  open  for  bids.      •   indicates  a  contract  let  recently. 
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Kans.,  on  Oct.  15  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $35,- 
ilOO  for  waterworks. 

Kentucky. 

The  City  of  Lancaster,  Ky..  will  begin  at 
once  the  proposed  improvements  to  the  water- 
works system  for  which  bonds  were  voted 
some  time  ago  to  the  amount  of  $12,000.  The 
work  will  be  done  under  the  supervision  of 
Engineer  Charles  M.  Crawford  of  Lexington, 
Ky.      Contracts    will    be   let   shortly. 

Louisiana. 

The  Municipal  Light  &  Water  Commission 
of  Donaldsonville.  La.,  has  called  for  pro- 
posals for  furnishing  the  commission  with 
funds  approximating  $40,000,  to  be  used  in 
installing  machinery  in  the  water  plant.  Bids 
will  he  received  until  Oct.  15. 

Massachusetts. 

The  Board  of  Water  Commissioners  of 
Westfield,  Mass..  has  engaged  James  L.  Tighe. 
formerly  City  Engineer  of  Holyokc,  Mass.. 
to  assist  in  formulating  plans  for  the  con- 
struction of  a  proposed  storage  reservoir  of 
the  Granville  water  system  at  Granville.  The 
Commissioners  have  purchased  the  farm  of 
Hubbard  Hollister  at  Granville,  which  is  con- 
sidered a  favorable  location  for  a  reservoir, 
and  are  considering  another  location. 

The  Water  Commissioners  of  Mattapoisett. 
Mass.,  will  probably  let  a  contract  shortly  for 
the  construction  of  a  new  waterworks  system 
at  an  estimated  cost  of  $65,000.  The  water 
supply  will  be  secured  from  wells  to  be  driven 
near  the  river.     J.  F.  Fields  is  Commissioner. 

Michigan. 

®The  Universit}.  of  Michigan,  .^nn  .^rbor. 
Mich.,  has  let  the  contract  for  the  laying  of 
water  mains  and  placing  of  32  hydrants  on 
the  University  campus  to  Schumaker  &  Back- 
us of  Ann  Arbor,  at  $.30,998.  This  work  is  for 
the   proposed   new   campus  fire   protection 

Minnesota. 

4«Bids  will  be  received  until  ti  p.  ni.,  Oct. 
i.  by  Village  Council,  LeSueur,  Minn.,  for 
the  following  materials  for  the  construction  of 
water  mains  in  said  village :  1,975  ft.  of  6-in. 
water  mains,  1,706  ft.  of  4-in.  water  mains,  8 
hj'drants,  3  water  gate  valves,  and  such  other 
specials  with  all  necessary  lead,  jute  and  oth- 
er materials  for  laying  said  mains.  And  for 
the  excavation  for  and  refilling  and  laying  of 
said  m.ains,  removal  and  replacement  of  earth 
in  connection  therewith.  The  specifications 
and  further  particulars  may  be  had  by  appli- 
cation to  Thomas  Murphy,  Town  Recorder, 
with   whom  the  same  are  filed. 

4«Bids  will  be  received  until  5  p.'  m.,  Oct. 
11,  by  City  of  Albert  Lea.  Minn.,  for  the  con- 
struction of  3,744  ft.  of  6-in.  water  main,  in- 
cluding 3  nre  hydrants  and  7  gate  valves  Wil- 
liam Bameck  is  City  Engineer 

Missouri. 

®Bids  were  received  on  Sept.  17,  as  shown 
in  the  following  table,  for  the  general  contract 
for  the  construction  of  a  waterworks  system 
in  Hermann,  Mo.,  for  which  Burns  &  Mc- 
Donnell. Scarritt  BIdg.,  Kansas  City,  Mo.,  ane 
Engineers,  (I)  standing  for  bid  of  O'Neil 
Construction  Co..  Leavenworth,  Kans.;  (2) 
Tonkawa  Construction  Co..  Tonkawa,  Okla., 
(awarded  contract  i.  and  (^>  Fardwell  & 
Bristol,  St.  Louis.  M.. 

Specifications. 
Lin.  ft.  of     4-iii.  east    iiun  pipe 
Ijin.  ft.  of     6-in.  oast   ii'i:)n  pipe 

Lin.  ft.  of    S-in.   cast   iron  pipe   

Lin.  ft.  of  10-in.  vitrified    sewer   pipe 

Hydrants   

4-in.  gate  valves  and  boxes  

6-in.  gate  valves  and  boxes 

8-in.  gate  valves  and  boxes 

Cu.  yds.  Class  "A"  Portland  concrete 
Cu.  yds.  Class  "B"  Portland  concrete   . 
Cu.  yds.  rock  excavation  in  trencli   .... 
Cu.   yds.  roclt  excavation  in  foundations 

Cu.  yds.  earth  excavation   

Steel  reinforcing  bars,   pounds   

Triangular'  mesh  reinforcing,  pounds  . 

Lump  sum    bid 

For  Corey  hydrant   add. 
For  T.ndlow  hrrlr-'inl    .'idd. 


For  furnishing  pumping  machinery  bids 
were  received  from  (1)  Reeves  &  Skinner, 
St.  Louis,  Mo.;  (2)  E.  J.  Merkle.  Kansas 
City,  Mo...  and  (3)  Henry  R.  Worthington, 
St.  Louis,  Mo.,  awarded  contract  on  an  8x10 
Deane  pump  at  $1,585,  the  pump  weighing  7,- 
800  lbs.  The  Otto  Gas  Engine  Works.  Kansas 
City,  Mo.,  secured  the  contract  for  furnishing 
an  internal  combustion  engine  of  gasoline  type, 
at  $1,894.  The  Roberts  Filter  Mfg.  Co.,  Dar- 
by. Pa.,  was  awarded  the  mechanical  filter  con- 
tract at  $3,100,  without  hydraulic  valves 

Mississippi. 

The  Council  Committee  has  recommended 
to  the  City  Covincil  of  Vicksburg,  Miss.,  that 
it  call  an  election  to  allow  the  people  to  vote 
upon  the  proposition  whether  they  are  willing 
to  pay  $.347,.500  for  the  local  water  plant,  the 
company  having  agreed  to  sell  at  that  price. 

Nebraska. 

•J«Bids  will  be  received  until  Oct.  4.  it  is 
reported  by  Village  Clerk,  Eustis,  Nebr..  for 
the  construction  of  a  water  system  in  accord- 
ance with  plans  prepared  by  Burns  &  McDon- 
nell, Scarritt  Bldg.,  Kansas  City,  Mo. 

®The  Elkhorn  Construction  Co.,  449  Main 
St.,  Fremont,  Nebr.,  has  been  awarded  the  con- 
tract for  furnishing  material  and  constructing 
a  complete  waterworks  system  for  Millard, 
Nebr..  at  $9,995.  Plans  and  specifications  were 
prepared  by  Engineers  Bruce  &  Standevin, 
Omaha,  Nebr.  Bids  were  opened  Sept.  24  bv 
W.  A.  Welch.  Village  Clerk. 
New  York. 
•J*Bids  will  be  received  until  noon,  Oct.  3, 
by  Board  of  Water  Commissioners,  James- 
town. N.  Y.,  for  furnishnig  approximately  275 
lengths  of  24-in.  and  480  lengths  of  16-in.  cast 
iron  pipe  and  specials,  also  separate  proposals 
for  hauling  and  laying  same,  in  accordance 
with  plans  and  specifications  on  file  at  the 
office  of  the  Board  of  Water  Commissioners. 
Jamestown.  N.  Y.,  and  at  the  office  of  Chester 
&  Fleming,  Engineers,  Union  Bank  Building, 
Pittsburgh.  Pa.  Each  proposal  must  be  ac- 
companied by  a  certified  check  for  $1,000  made 
pavable  to  the  Citv  Treasurer,  Tamestown,  N. 
Y.' 

®A.  L.  Guidone  &  Co.,  102  E.  2.3d  St.,  New 
York  City,  have  been  awarded  the  contract  by 
the  Board  of  Water  Supply,  J.  P.  Morrissey, 
Secy.,  165  Broadway,  New  York  City,  for 
Contract  109,  for  the  construction  of  five 
superstructures  for  Foundry  Brook  and  In- 
dian Brook  siphon  chambers  and  Breakneck 
gaging  chamber  of  Catskill  aqueduct,  at  $80,- 
062.  Each  of  the  four  buildings  for  the 
siphon  chambers  will  be  granite-faced,  brick- 
lined,  approximately  31  ft.  by  39  ft.  by  27  ft. 
The  building  for  the  gaging  chamber  will  also 
be  granite-faced,  brick-lined,  approximately 
19  ft.  by  32  ft.  by  20  ft.  The  substructures 
or  fou..dations  of  these  buildings  have  been 
built,  and  the  city  will  furnish  and  erect  the 
tile  roof  for  all  the  buildings.  The  work  is 
located  in  the  towns  of  Fishkill.  Dutchess 
County,  and  Phillipstown,  Putnam  County. 
New  York.     Bids  were  opened  Sept.  10. 

The  New  York  State  Conservation  Commis- 
sion has  approved  of  the  plans  for  a  water 
systern  for  the  Village  of  Sodus,  N.  Y.,  and 
the  officials  of  that  village  received  an  ordef 
granting  the  application  for  the  installation 
of  the  system.  The  proposed  system  will  cost 
about  $.35,000.  According  to  .Attorney  M.  M. 
Kelly   of  the   Water   Commissioners,   bids    for 
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the  construction  of  the  system  will  Ix;  adver- 
tised at  once. 

The  Village  of  Ballston  Spa,  N.  Y.,  con- 
templates installing  water  meters  throughout 
the   village  at   an   estimated   cost  of  $-5,000. 

The  Water  Commissioners  of  Tiverton,  R. 
I.,  are  having  plans  prepared  for  the  construc- 
tion of  a  waterworks  system  at  an  estimated 
cost  of  $100,000.  S.  F.  Stewart  is  Chairman 
of  the   Commission. 

Consulting  Engineers  Witmer  &  Brown  of 
Buffalo,  N.  Y.,  have  completed  plans  and  speci- 
fications for  the  construction  of  a  waterworks 
svsteni  in  Brockport,  N.  Y.,  estimated  to  cost 
$275,000.     L.  B.  Shay  is  City  Clerk. 

Ohio. 

^Bids  will  Ik-  received  until  noon.  Oct.  9, 
by  Secretary  of  the  Director  of  Public  Serv- 
ice, Cleveland,,  O.,  for  lubricants  for  the  Water 
Department  of  the  City  of  Cleveland.  W.  H. 
Kirby  is  Secretary. 

•{•Bids  will  be  received  until  noon.  Oct.  16, 
by  Director  of  Public  Service,  D.  M.  Arm- 
strong, Alliance,  O.,  for  the  construction  of  a 
6,000,000-gal.  mechanical  filter  plant,  settling 
basin,  piping,  coagulated  house  superstructure 
and  low  service  pumping  machinery.  .A  certi- 
fied check  for  3  per  cent  the  amount  bid  must 
be  filed  with  each  bid.  Plans  and  specifica- 
tions, etc.,  may  be  obtained  at  the  office  of 
the  Director  or  of  Chester  &  Hall,  Union 
Bank  Bldg.,  Pittsburgh,  Pa.,  Engineers. 

^Bids  will  be  received  until  noon.  Oct.  16, 
by  Director  of  Public  Service.  D.  M.  Ann- 
strong,  Alliance.  O.,  for  constructing  a  storage 
reservoir  near  Sebring,  O.  The  work  will 
consist  of  approximately  31,000  cu.  yds.  of 
embankment,  700  cu.  yds.  concrete  work,  100 
acres  of  clearing,  piping  and  equipment  for 
dam.  Specifications,  plans,  etc.,  may  be  ob- 
tained of  the  Director  or  of  Chester  &  Flem- 
ing, Union  Bank  Bldg.,  Pittsburgh,  Pa..  Engi- 
neers. 

®The  Board  of  Control  of  Hamilton.  O.,  has 
contracted  with  the  L!.  S.  Water  Pipe  Co..  of 
Cincinnati.  O.,  to  furnisli  the  citv  with  8.000 
ft.  of  S-in.,  and  26,000  ft.  of  6-in;  pipe  at  $25 
a  ton.  Wolfe  &  Co.,  of  Hamilton,  secured  the 
contract  for  furnishing  10,000  lbs.  of  pig  lead 
at  $5  per  100  lbs. 

®The  Board  of  Control  of  Dayton.  O.,  has 
awarded  contracts  on  the  extension  of  the  wa- 
ter supply,  aggregating  $100..576.  which  in- 
cludes the  construction  of  the  two-mile  con- 
duit and  complete  equipment  of  the  gravity 
flow  line,  as  follows :  U.  S.  Cast  Iron  Pipe 
&  Foundry  Co.,  Chicago.  111.,  furnishing  cast 
iron  pipe,  $65,897 ;  Pitt  Construction  Co.,  con- 
struction work,  including  excavation,  concrete 
work,  etc..  $25,502:  Chicago  Bridge  &  Iron 
Works,  Chicago,  111,,  furnishing  and  erecting 
the  steel  stand  pipe,  which  will  act  as  an 
equilibrator  for  this  conduit  flow  line ;  Rensse- 
laer Valve  Co.,  Buffalo,  N.  Y„  supplvingr  all 
valves,  $2,788,  and  James  B.  Clow  &-  Co.,  Chi- 
cago, 111.,  supplying  the  lead  and  jute.  $3,889. 
Rids  were  opened  Sept.  12. 

Engineer  W.  G.  Clark  of  Toledo,  O..  is  plan- 
ning a  filtr."tion  plant  for  the  city  of  Decatur, 
111.  .\ccording  to  the  engineer  there  is  a  pos- 
sibility that  it  would  be  found  more  economical 
to  construct  a  dam  up  stream  from  the  Wa- 
bash shops  and  bring  the  w-.-'ter  thence  to  the 
pumning  station  by  way  of  a  conduit,  rather 
than  construct  an  intercepting  sewer  to  pro- 
tect the  supply  from  contamination  of  surface- 
washings. 

.An  addition  to  the  pump  station  and  the  in- 
st.-illation  of  a  new  pump  and  gas  en.gine  are 
being  carried  out  by  the  Water  Co.  of  Sebring. 
O.  Chester  &•  Flemnig.  Pittsburgh,  Pa.,  are 
Consulting  Fngiiiecrs 

Pennsylvania. 

®Ridpath  &  Potter  of  Philadelphia.  Pa., 
Ikivc  been  awarded  the  contract  bv  the  citv 
of  Woodbury,  N.  ]..  .Arthur  Starr,  Cit\'  Clerk. 
for  the  complete  installation  and  testing  of 
not  less  than  two  8-in.  artesian  wells  with 
depths  of  from  125  ft.  or  less,  to  not  over 
200  ft.,  said  wells  to  be  located  in  tlie  v,alley 
■  if  Woodbury  Creek,  at  $2.65  ner  ft.  Bids 
were  opened  Sept    19     William  TI.  Boardman. 


•I-  indicates  work  now  open  for  bids.      •   indicates  a  contract  let  recently. 
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426  Walnut  St.,  Philadelphia.  Pa.,  is  Engineer. 
Messrs.  Hildebrand  &  Nilaiid  of  the  Allen- 
dale Land  Co.,  Shillington,  Pa.,  has  entered 
into  an  agreement  with  the  Mohnton  Water 
Co.,  Mohnton,  Pa.,  for  the  purchase  of  the 
waterworks  plant  at  $110,000.  It  is  now  pro- 
posed to  build  another  reservoir  in  Shilling- 
ton  with  a  capacity  of  6,000.000  gals.  The  im- 
provement will  require  55,000  ft.  of  pipe  to 
complete  the  service. 

Tennessee. 

The  Board  of  Mayor  and  .\ldermen  of  Le.x- 
ington.  Tenn.,  has  decided  to  sink  another 
well  for  the  water  and  light  plant.  J.  R.  Pope 
is   Superintendent. 

Texas. 

The  City  Council  of  Big  Springs,  Tex.,  has 
called  election  to  determine  whether  the  city 
shall  issue  $50,000  bonds  for  municipal  water- 
works. 

The  City  Council  of  El  Paso,  Tex.,  has 
adopted  ordinances  submitting  to  the  people  a 
proposition  to  be  voted  on  for  the  issuance  of 
$400,000  in  bonds  for  the  extension  of  the 
waterworks  and  sewer  system  and  the  grading 
and  draining  of  suburban  streets. 

The  Board  of  City  Commissioners  of  Gal-" 
veston,  Tex.,  has  appointed  a  committee  to  in- 
vestigate plans  to  double  the  present  flow  of 
water  from  Alta  Loma.  E.  J.  Owin  is  Chief 
Engineer  of  the  waterworks. 

Virginia. 

•J«Rids  will  be  received,  it  is  reported,  until 
Oct.    15.   by   Board   of   Water   Commissioners. 

Portsmouth.    Va..    for    the    construction    of    a 


complete  pipe  system  for  the  new  waterworks 
system.  The  work  will  include  approximately 
9,700  tons  of  4  to  6-in.  cast  iron  pipe,  valve 
boxes,  etc  W.  G.  Parker  is  President  of  the 
Board. 

Washington. 

•J"Bids  will  be  received  until  Oct.  7,  by  City 
Clerk,  North  Yakima,  Wash.,  for  the  con- 
struction of  a  gravity  water  systenr  N.  A. 
Gilman  is  City  Engineer. 

Quigg  &  Seamen,  Wenatchee,  Wash.,  at 
$39,500,  submitted  the  lowest  bid  to  the  City 
Council  of  Leavenworth,  Kans.,  for  the  con- 
struction of  the  waterworks  system  in  that 
city. 

Following  bids  were  opened  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Sept. 
20,  for  the  construction  of  watermains  on  21st 
Ave.  S.  and  Spokane  St. :  Dickcn  &  Right- 
mire.  $15,264;  Daniel  Johanson,  $21,114;  J.  L 
Ritchie,  $16,965;  International  Dredging  Co., 
$16,810;  Ferguson-Coit  Co.,  $15,280,  and  Jahn 
Construction  Co..  114  R.  R.  Ave.  S..  Seattle. 
$14,966. 

Commissioner  of  Public  I'tilities  C.  M.  Fas- 
sctl  of  Spokane,  Wash.,  has  introduced  a  reso- 
lution in  the  City  Council  calling  for  the  lay- 
ing of  a  new  steel  water  main  to  parallel  the 
Barrett  system,  which  consists  of  wooden 
mains,  to  supply  the  pro[>ertics  in  the  five  addi- 
tions in  the  northeast  part  of  the  city 

West  Virginia. 

®The  Enterprise  Construction  Co..  Elkins. 
W.  Va.,  has  been  awarded  the  contract  for  the 
installation  of  a  waterworks  system  at  Rowles- 
Imri;.   W    \'ri,.   at  JOOnO       T)u'    -vstciii    will    in 


elude  two  miles  of  4  an  d6-in.  mams,  and  in- 
take well  and  reservoir.  Bids  were  opened 
the  first  part  of  this  month  by  George  Hayes. 
Town  Recorder. 

The  Legislature  of  West  Virginia  will  prob- 
ably be  asked  by  the  city  officials  of  Morgan- 
town,  W.  Va.,  to  pass  an  enabling  act  so  that 
the  city  may  issue  l>onds  to  the  amount  of 
abount  $200,000  for  the  installation  of  a  water- 
works system. 

Wisconsin. 

®The  Board  of  Public  Works  of  La  Crosse. 
Wis.,  has  let  a  contract  to  Thomas  Woolley! 
for  the  laying  of  20,0(X)  ft.  of  pipe,  to  be  used 
in  connection  with  the  new  water  system  at 
$39,763.  All  the  16  and  20-in.  pipe  will  be 
laid  this  fall. 

Citizens  of  Mount  Horeb,  Wis.,  has  organ 
ized  the  Lake  Park  .Association  with  a  capital 
stock  of  $10,000,  for  the  purpose  of  building 
an  artificial  lake  for  amusement  purposes.  A 
dam  will  be  constructed  in  a  small  stream  to 
confine  its  water.  The  incorporators  are:  C. 
E.  Mickleson,  president  of  the  village ;  Sidney 
-Sylvester,  T.  C.  Lingard,  N.  C.  Evans,  Otto 
B.  Dahle,  J.  F.  Dahlem  and  Andrew  Hoff. 

The  citizens  of  the  village  "f  Waterford, 
Wis.,  at  a  recent  election  voted  in  favor  of  the 
installation  of  a  municipal  waterworks  system 
at  an  estimated  cost  of  $15,000. 

The  village  of  Mukwonago,  Wis.,  J.  M 
Stickles,  Clerk,  will  let  contracts  next  spring 
for  the  installation  of  a  new  water  works  sys- 
tem at  an  estimated  cost  of  $14,000.  The  work 
will  include  well,  tank  and  pumping  outfit, 
building  and  water  mains.  Water  will  he  se 
cured  from  wells 
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Alabama. 

Following  bids  were  received  bv  the  City 
Commission  of  Birmingham,  Ala.,  on  Sept.  24. 
for  the  construction  of  the  south  side  sewer : 
First  Section— Southern  Asphalt  Co.,  $57,794; 
Dunn  &  Lallande,  $68,747 ;  Thomas  Worthing- 
ton,  $70,448;  J.  W.  Gurley  &  Co.,  $70,602; 
Sullivan,  Long  &  Haggerty,  $72,071,  and  the 
Central  Construction  Co.,  $75,380.  Second 
Section — Burkhalter  Construction  Co.,  $19,- 
360;  A.  C.  Brooks,  $22,614;  Southern  .-Xsphalt 
&  Construction  Co.,  $23,001  ;  McCartin  Paving 
&  Contracting  Co.,  $23,488;  Gurlev  &  Co.. 
$27,843;  Dunn  &  Lallande.  $27,859;  Thomas 
Worthington.  $28,783,  and  Sullivan,  Long  & 
Haggerty,  $28,189.  Third  Section— C.  M. 
Burkhalter,  $13,939;  A.  C.  Brooks,  $15,833; 
McCartin  Construction  Co.,  $16,308;  Southern 
Asphalt  Co..  $17,610;  Dunn  &  Lallande,  $19,- 
407 ;  Gurlev  &  Co.,  $19,601 ;  Sullivan.  Long  & 
Haggerty,  $20,487 ;  Thomas  Worthington,  $20,- 
801.  The  combined  lowest  bids  amount  to 
$91,092. 

Reports  from  Birmingham,  Ala.,  state  that 
work  of  laying  storm  sewers,  to  cost  in  the 
aggregate  approximately  $300,000,  will  be  under 
way  in  that  city  in  the  course  of  the  next  65 
days.  This  work  will  mark  the  completion  of 
the  system  of  sewers  mapped  out  about  four 
vears  ago  and  for  which  the  city  issued  bonds 
to  the  amount  of  $400,000  to  meet  its  half  of 
the  e.xpense. 

Arizona. 

The  city  of  Nogales,  Ariz.,  is  about  to  com- 
mence preliminaries  on  the  proposed  sewerage 
system.  L.  W.  Mix  is  Mayor,  (irover  Mar- 
s'teller  is  Clerk. 

Florida. 

The  City  Council  of  Orlando.  Fla..  has  called 
an  election  to  be  held  Oct.  19  for  the  purpose 
of  voting  on  the  question  of  issuing  bonds 
to  the  amount  of  $140,000  for  the  installation 
of  a  modern  system  of  sewerage  for  the  city. 
The  septic  tank  system  has  been  decided  upon 
and  all  the  preliminary  surveys  have  been 
made. 


Georgia. 

The  citizens  of  Waycross,  Ga..  on  Sept.  21 
voted  bonds  to  the  amount  of  $30,000  for  the 
construction  of  a  garbage  crematory.  B.  H 
Klyce  is  City  Engineer. 

Idaho. 

The  City  Council  of  Boise,  Ida.,  has  taken 
steps  to  create  Sewer  District  Mo  1 12.  in 
Riverside  additir)n 

Illinois. 

^•Hids  will  be  received  until  9  a.  m.,  Oct. 
19.  by  Board  of  Local  Improvements.  Fulton, 
III.,  for  the  construction  of  a  sewer  system 
J.  C.  Snyder  is  Secretary  of  the  Board. 

@'l'he  Board  of  Local  Improvements  of 
Dixon.  111.,  has  rejected  the  bid  of  Rink  & 
Schnell.  the  lowest  bidders,  for  the  construc- 
tion of  the  sanitarv  sewer  on  Galena  .-Vve 
and   10th  -St.     The  bid  was  $2,969. 

•J«Folliiwing  bids  were  received  by  the  City 
Council  of  Elgin.  111.,  for  the  W'est  Chicago 
St.  sewer  job:  Logan  &  Giertz,  Elgin,  $69.- 
(175:  Tictens  &  Jorgenson.  $69,523;  J.  W.  Tur- 
ner Improvement  Co..  Des  Moines.  la..  $72,- 
331 ;  Dearborn  &  Jackson,  Cedar  Rapids,  la.. 


Prices  for  furnishing  and  laying, 

including  excavation  and  bael<-  Size  of 

filling:  sewert, 

Vitrified  sewer  pipe,  laid !.=>  in. 

Vitrilied  sewer  pipe,  laid 12  in. 

Vitrified  sewer  pipe,  laid 10  in 

Vitrified  sewer  pipe,  laid S  in. 

Cast  iron  sewer  pipe,  laid 1 2  in- 
Cast  iron  sewer  pipe,  laid 10  in. 

Cast  iron  sewer  pipe,  laid ^  in 

Manholes,   each    

Flush  tanks,   each    

Totals     


25th  St.,  have  been  prepared  by  the  City  En- 
gineering Department  of  Indianapolis,  Ind. 
The  Bradbury  sewer  will  be  of  pipe  ranging 
from  12  to  24  ins.  in  diameter,  and  the  esti- 
mated cost,  $11,600.  The  La  Salle  sewer  will 
be  of  pipe,  ranging  from  12  to  20  ins.  in  di 
ameter.  and  the  estimated  cost  is  $6.2W) 

Iowa. 

^Bids  will  be  received  until  8  p.  m..  Oct. 
3,  by  J.  J.  Shea,  City  Recorder.  Dubuque, 
la.,  for  the  construction  of  an  8-in.  tile  sewer 
in  Delhi  St.,  including  490  ft.  of  tile  pipe  and 
3  manholes. 

®The  City  Council  of  Davenport,  la.,  has  lei 
the  contract  for  the  construction  of  the  Eddy 
St.  sewer  to  the  Hubbell  Construction  Co.  The 
•?ewer  is  to  be  constructed  from  Spring  St 
to  Colorado  Ave. 

Following  bids  were  received  by  the  City 
of  Tipton,  la.,  recently  for  the  construction  of 
a  system  of  sewers  for  which  plans  and  speci- 
fications were  prepared  by  the  Iowa  Engineer- 
ing Co.,  Clinton.  la.  All  bids  were  considered 
too  high  and  rejected  and  new  bids  will  be 
received  Jan  15.  1913.  In  the  table  given  be- 
low (1)  stands  for  bid  of  M.  A.  Canery,  Har- 
lan, la..  (2)  Lana  Construction  Co..  Council 
Bluffs,  la.,  and  (3)  J.  W  Turner  Improvement 
Co.,  Des  Moines.  la. 


.Approxi- 

(1) 

(2> 

(3) 

mate 

Price 

Price 

Price 

quantity. 

per  ft 

per  ft 

per  ft 

3,420  ft. 

?  4.00 

$  3.0« 

J  4.50 

4.S00  ft. 

4.50 

2.50 

4.50 

10,550  ft. 

1.50 

2.00 

1.25 

.•i4.500  ft. 

1.00 

.96 

.75 

48  ft. 

4.150 

2.00 

5.00 

132   ft. 

4.00 

2.00 

4.0:) 

48  ft. 

3.!;o 

2.0» 

3.011 

85 

13.00 

70.00 

40.00 

53 

85.00 

80. 0« 

65.00 

$93,077 


{S6,37S 


182.160 


$77,018;    Mulholland    &    Kuehn    Co..    $79,009. 
The   Engineer's  estimate  was  $74,489. 

Indiana. 

Plans  for  local  sewers  in  Bradbury  St..  from 
Shelby  St.  to  State  Ave.,  and  in  La  Salle  St.. 
from   Glen   Drive   to   the   first   allcv   north   of 


•J»  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


Kansas. 

4«The  City  Council  of  AtchLson.  Kans.,  has 
asked  for  bids  for  the  construction  of  tht 
White  Clay  Creek  sanitary  intercepting  sewer. 
for  which  plans  and   specifications   were  pre 
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pared  by  VVorlcy  &  Black  of  Kansas  City,  Mo. 
I  he  estimated  cost  of  the  sewer  is  $38,000. 

®Bids  were  received  on  Sept.  20,  as  shown 
in  tlie  following  table,  by  the  City  of  Harper. 
Kans.,  for  the  construction  of  a  sanitary  sewer 
system  in  Harper,  the  contract  being  awarded 
to  Bash  &  Gray  of  Joplin,  Mo.  The  plans 
were  prepared  by  Con  iulting  Engineers  Burns 
and  McDonnell.  Scarritt  Bldg.,  Kansas  City, 
Mo.;  (1)  stands  for  bid  of  Heaney  Construc- 
tion Co.,  Enid,  Okla  ;  (2)  Hall  Constrnction 
Co.,  Wichita,  Kans.;  (3)  Wm.  F.  Plnmmer  & 
Co.,  Springfield,  Mo.;  (4)  Bash  &  Gray,  Jop- 
lin, Mo.;  (5)  A.  J.  Foster,  Joplin,  Mo.;  (01 
Miller  &  Reed,  Clay  Center,  Kans.;  (7)  Mc- 
Elvain  &  Ramsey,  i\IcPherson  Kans.;  (.8)  W. 
M.  &  R.  J.  Boyd  Construction  Co.,  Kansas 
City  Kans.;  {9)  Connelly  Construction  Co., 
El  Reno,  Okla..  and  (  10)  J.  A.  Prir.glc, 
Carthage,  Mo. 

Specifications.  Qua  nities. 

Lin.  ft.     S-in.  sewer    pipe    ,!3,690 

Lin.  ft.  10-in.  sewer    pipe     4,900 

Lin.  ft.  12-in.  sewer    pipe     3,550 

Lin.  ft.     S-in.  east   iron   pipe    72 

Lin.  ft.  12-in.  cast    iron    pipe    132 

Lin.  ft.  trencli    under  6   ft 7.9o0 

Lin.  ft.  trencli  between  6-S  ft 20,180 

Lin.  ft.  trenail  between  S-10  ft 3,650 

Lin.  tt.  trencli  between  10-12  ft 195 

8-in.   en     S-in.    "Y"   connections 744 

*5-in.    on  10-in.    "Y"   connections 92 

S-in.   on   12-in.    "Y"    connections 42 

Manholes     CS 

Flush    tanks    16 

Cubic   yards   Portland   concrete 36 

Total     

Disposal    Plant. 

Cubic   yards   earth  excavation l.OCO 

Cubic  yards   Portland    concrete 250 

Pounds  reinforcing  bars    7,000 

Pounds  mesh   reinforcing    1,050 

Pounds    angle    bars    145 

Manhole    steps     32 

Manhole   castings    S 

SUuce   gate   valves.    S   in. 3 

10-in.  gate    valves    1 

12-in.   sluice  valves    1 

Cubic   yards   filter  stone 570 

Dosing    and    control    device 

Lin.    tt.    10-in.    vitrified   pipe 150 

Pieces   10-in.    vitrified  pipe,   special 29 

Lin.  ft.  S-in.  vitrified  pipe lOO 

Pieces   S-in.   specials    34 

Lin.  tt.  6-in.  pipe  180 

fi-in.    elbows    52 

Lin.    ft.   6-in.   farm  drain  tile 520 

Lin.  ft.   0-6  ft.  trench   280 

Pieces  12-ln.    specials    14 

Lin.  ft.  12-in.  pipe 130 

Total     

Grand  total    


Massachusetts. 

SMayor  F'itzgerald  of  Boston,  Mass.,  has 
awarded  the  contract  for  sewerage  works  in 
Union  Park  St.  and  Union  Park,  between 
Albany  and  Tremont  Sts.,  city  projier,  to 
George  M.  Bryne  Co.,  at  $77,778.  Other  bid- 
ders were  :  Antony  Cefalo.  $80,034  ;  Andrew 
M.  Cusack,  $84.5.53;  McCarthy  &  Walsh.  $80.- 
148:  Coleman  Bros.,  $87,340;  John  J.  I^alvey 
&  Co..  $96,341;  Patrick  McGovern,  $S)6,,592 ; 
Pnter  W.  Hill,  $97,602;  Bruno  &  Petitti,  $125,- 
976. 

d'Rendle  &  Stoddard  have  been  awarded  a 
contract  by  the  Board  of  Public  Works  of 
Boston,  Mass.,  for  furnishing  and  driving  piles 
for  sewerage  works  in  Commonwealth  land. 
South  Boston,  at  $1,700. 


stalled  in  that  city,  for  which  bonds  to  the 
amount  of  $15,000  were  voted.  About  1% 
miles  of  sewer  pipe  will  be  laid.  B.  P.  Thomas 
is  Engineer  in  charge. 

Nebraska. 

®The  Intermountain  Bridge  &  Construction 
Co.,  Tecumseh,  Nebr..  has  been  awarded  the 
contract  by  the  City  of  Tecumseh  for  the  dig- 
ging of  the  ditches  for  Sewer  District  No.  1. 
The  district  embraces  the  principal  part  of  the 
business  and  residence  section  of  the  citv.  The 
hid  was  $7,985. 

New  Jersey. 

®Chas.  A.  Peterson,  Plainfield,  N.  J.,  has 
been  awarded  the  contract  by  the  Common 
Council  of  Plainfield,  J.  T.  MacMurray,  City 
Clerk,   for   improving  contact  beds  at  sewage 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

$  0.20 

$  0.13 

$  0.22 

$   0.20 

$  0.20 

$  U.IS 

$  0.17 

$  0.19 

$  0.17% 

$  O.IS 

.26 

.24 

.29 

.25 

.26 

.23 

.24 

.26% 

.24 

.25 

.3) 

.30 

.36 

.31 

.33 

.32 

.30 

.36 

.31 

.32 

.75 

1.50 

1.50 

1.25 

1.10 

1.25 

1.00 

2.00 

.9SV^ 

1.50 

1.30 

2.50 

2.00 

2.00 

1.70 

1.75 

1.50 

2.50 

1.S8 

2.00 

.11 

.15 

.14% 

.14 

.12 

.15 

.12 

.IS 

.11% 

.14 

.18 

.17 

.16% 

.16 

.IS 

.17% 

.20 

.22 

.23 

.20 

.35 

.25 

.18% 

.28 

.22 

.30 

.25 

.37 

.35 

.32 

.50 

.45 

.25% 

.50 

.25 

.50 

.50 

.62 

.45 

.06 

.25 

.35 

.41 

.40 

.65 

.40 

.65 

.40 

.71 

.25 

.40 

.45 

.55 

.50 

1.00 

.60 

.93 

.60 

.93 

.40 

.50 

.55 

.70 

.60 

1.25 

.SO 

1.25 

.70 

1.16 

.6!> 

33.00 

2S.00 

35.00 

32.00 

40.00 

32.50 

2S.00 

22.00 

26.00 

27.50 

70.00 

65.00 

65.00 

60.00 

65.00 

70.00 

60.00 

70.00 

50.00 

60.00 

9.50 

S.OO 

7.50 

8.00 

9.00 

10. CO 

10.00 

11.00 

8,50 

7.00 

$17,241 

$14,939 

$17,565 

$16,672 

$17,63S 

$16,939 

$16,384 

$1S,2SS 

$17,199 

$16,756 

$  0.29 

$  0.30 

$   0.35 

$  0.30 

$  0.34 

$  0.30 

If   0.50 

$  0.40 

$  0.30 

$  0.4O 

9.25 

S.OO 

10.00 

S.OO 

12.00 

S.OO 

10.00 

12.00 

10.00 

9.0O 

.04 

.03^ 

.04 

.02% 

.05 

.04 

.03 

.05 

.03% 

.04 

.05 

.06 

.05 

.03 

.05 

.06 

.05 

.05 

.03% 

.06 

.06 

.05 

.06 

.02 

.05 

.04 

.05 

.05 

.02% 

.05 

.35 

.25 

.15 

.10 

.10 

.25 

.20 

.40 

.15 

.20 

9.50 

6.00 

6.00 

7.00 

10.00 

8.00 

7.00 

10.00 

S.50 

7.00 

25.50 

25.00 

15.50 

20.00 

22.00 

25.00 

30.00 

27.00 

24.5» 

25.00 

30.00 

3S.00 

27.50 

30.00 

35.00 

36.00 

50.00 

35.00 

33.59 

35.00 

40.00 

45.00 

33.50 

35.00 

40.00 

45.00 

60.00 

50.00 

38.50 

40.00 

3.20 

3.00 

3.25 

2.50 

3.00 

2.50 

2.00 

4.00 

3.0« 

3.00 

1.000.00 

900.00 

850.00 

800.00 

1.050.00 

950.00 

S50.00 

1,000.00 

SOO.OO 

900.00 

.30 

.30 

.21 

.50 

.26 

.25 

.24 

.27 

.27 

.25 

1.00 

1.00 

.96 

1.00 

1.00 

1.50 

1.00 

.60 

.9» 

.50 

.25 

.25 

.15 

.40 

.24 

.20 

.17 

.20 

.20 

.18 

.80 

.70 

.68 

.75 

.75 

1.00 

.90 

.40 

.i» 

.35 

.20 

.15 

.10 

.10 

.15 

.15 

.15 

.15 

.16 

.12 

.40 

.50 

.28 

.50 

.30 

.60 

.50 

.20 

.50 

.30 

.10 

.15 

.06 

.06 

.10 

.12 

.10 

.OS 

.06 

.07 

.05  . 

.25 

.16 

.07 

.15 

.20 

.12 

.15 

.15 

.14 

1.30 

1.50 

1.27 

1.00 

.511 

1.50 

1.00 

.70 

1.15 

.65 

.45 

.40 

.27 

.30 

.42 

.40 

.30 

.40 

.32 

.32 

$  6.523 

$  6.004 

$  6,534 

$  5,354 

$  7. IS! 

i  5.815 

$  6,156 

$  7,948 

$  6,330 

$  0.192 

$23,764 

$20,943 

$24,099 

$22,026 

$24,822 

$22,755 

$22,540 

$26,236 

$23,529 

$22,947 

The  City  Council  of  Atchison,  Kans.,  has  es-  (SCarmin  Russo  has  been  awarded  the  con-  disposal  works  by  wasning  11,200  cu.  yds.  of 

tablished   Sewer   District   No.   7,   beginning   at  tract  by  the  Mayor  of  Boston,  Mass.,  for  pipe  stone,   etc.,   and   furnishing  and   placing  2,850 

Fourth  St.,  and  extends  west  to  11th.  surface  drains  in  Randolph  Ave.  and  outlet  in  cu.  yds.  of  stone  filling  at  $14,9()5.     Richards 

Kentucky.  Harvard  St.,  Dorchester,  at  $1,240.  &   Gaston,    143   Liberty    St.,    New    York    City, 

^■,      T7     •           n         u      c  T     II         T^       1  Miq<5niiri  submitted   the  second  lowest  bid.     Bids   w-ere 

City  Engineer   Purcell  of  Ludlow,  Kv.,  has  iVlissouri.  opened  Scot    19 

presented  plans  and  specifications  to  the  Citv  -^'Bids  will   be  received  until   Oct.  7   by   E.  ^-r^.^    Tnwu'shin    rnrnmittee     rr=,i-,fr.rH     V 

Council  for  the  Davis  and  Kenner  St.  sewers.  W.  Robinson.  City  Engineer,  Webb  City,  Mo.,  .     h'  'warded  the  con^^rt  for  the  const'ru^ 

The  Citv  Clerk  will  advertise  for  bids  urime-  for  the  construction  of  about  2,660  ft.  of  8-in.  ■'i:,"^\^'™"   *'  Nor  h    Ave    t  ,  VV.lh.  u  V 

diately.  clav   pipe   sewer.     A  certified   check   for  $100  f'°"  "*  ^  S.«^",  'il  ,^, f  "W^' "^^  t'.>,)\ '"'am  J- 

Louisiana  mu'st  accompany  each  bid.  McCloud  Co.  at  |5  OO.X     Other  bidders  were; 

^Bids  will  be  rc°ci '.Um-tii  noon,  Oct.  26,  „®Ri^'  we?e  ouened  Sept.  17  by  the  City  of  L,n„s  Jaques.  $9,249;  T.  Foster  Callahan,  $.,.- 

tcUrlT'Tj^oT^rt:'  \tT  ^^V  wln;rBur^s'&  McDon^^K^^isL  gI;\io.';  ,    ^'f^^in,   l,.v  bids   were   received  recently 

racKs,    La.,    New    Urleans,    La.,    tor   the   con-  r~         ii-        t?      •                -ri            »      \  bv  tie  Borough  Council  of  Caldwe   .  N.  I.  for 

.struction  of  sewers  at  Jackson  Barracks.  ^re   Consulting  Engineers.     The  contract  was  ^,^^,  eonstructron  work  on  the  new     ewer  svs- 

The   City  Council   of    New   Iberia,   La.,   has  - .  ^^'Utt    okh     n]  Tl  e  f^lloSinf  Sd  ^^^^  ^     R'^-'"'-^  C'  McMains,  Caldwell,  disposal 

called   an   election   to   be   held   Oct.   8   for  the  ^"""^'^.'J^'  ^^^^-  ^^'  *'''=  fo'l°wing  bid .  j^,^_^^    j,^  t,^.^ .    ^^^^^^^^^   p^^^^^^_   Newark.   N.    T., 

purpose  of  electing  a  Board  of  Sewerage  Com-  Lin  It    o?  s°-'in    vit    sewer  pipe     Tseo'"''    $  0.16  ""  practically  all  otiver  work.     The  total  of  the 

missioners       Engineer    X.    .A..    Kramer.    Mag-  Lin.  ft.  of  10-in.  vit.  sewer  pipe.     l!350              .22  low  bids  is  $90,000. 

nolia:   Miss.,  has  submitted  his  report  showiny  Lin-  »■  of  12-in.  vit.  sewer  pipe.     1.995              .28  -pi.,g  Borough  Council  of  Hammonton.  N.  T., 

that  the  cost  of  the  sewers  will  be  from  $100.-  -^'creptli  °.'^"     ..".".""..   ...!"    1.520             .23  ''as    received    a    petition    from    the    Sewerage 

•00   to   $125,000.      Plans,   maps   and    specifica-  Lin.   ft.  of  trench  between   6  ft.      '  "  Committee  urg:ing  that  necessary  steps  be  tak- 

tions  have  about  been  completed.  and  s  ft.  in  depth  ....        S60             .35  g„   for  a   special   election   on   the  qirestion   of 

Maryland.  ,?nd  12  n.  in  d'epth     ''.":".   . .        1,143             S.O  '"^^^"^S  bonds  for  the  installation  of  a  sewerage 

A    rr.cr,1,,f;.-,„   u.,-  K,  ,„   „,-<.^a„*..,i   „t       .     ,.  Lin.  ft.  of  trench  between  12  ft.  svs^em.     The  Judge  of  the  Circuit   Court  will 

■    -^   "^^soluti.^i  has  been   presented   at  a  me-et-  and  16  ft.  in  depth 1,270              .so  pVobablv   order   the    election 

mg    of    the    City    Council    of    Baltimore,    Md..  Lin.  ft.  of  trench  between  16  ft.  '^  ° ,      ■;..  o"^""   ""-   f  "''-"""■ 

askimr  that  the  Fallswav  sewers  be  extended  and  20  ft.  in  depth  500           1.00  The  City  of  Beverly,  N,  J.,  contemplates  the 

to   Pratt  St.   instead  of  'a   point  200   ft.   south  I  j"'  ""  j^  \^-  '.'J.'.  cOTnacUons''         ^0             lo  '"stallntion  of  a  sewerage  plant  at  an  estimated 

of  Baltimore  St..  as  planned.  6  in!  oS  12  In.'  -?■•  connlctlons! !         20             fn  cost  of  $35,000.     The  plant  wall  have  approxi- 

A    movement    is    on    foot    among   a    number  Manholes     17          40.00  matcly  8  miles  of  jupc  lines. 

.f  prominent  residents  of  Catonsyille.  Md..  to  \Z.  'A.  tl  't^.  cfiil  \^Z  ^■. :         II           f."^.  New   York. 

establish   a   sewerage   svsticm   m   the  congested  Cu.   yds.  rock  excavation 25            4,00 

section  of  the  village.     It  is  the  intention  of  the  Cu.  yds.   Portland  concrete 4          10.00  4'Bids    will    be    received    until    Oct.     10    by 

citizens  to  form  a  private  company  and  build  Total                                                             i-i  90S  Trustees  of  the  Village  of  Fairport.  N.  Y..  for 

the    sewers    and    lay   all    the    necessary   pipes.  M      <■ *'"^   construction   of   sewers   on    Pleasant   and 

which    would    cost    in    thj    neighborhood    of  Montana.  Par'-er  Sts..  Parce  .A.ve.,  and  South  Main  St.. 

$100,000,    and    .^f'er  a    yenr    or   two    turn    the  The  City  Council  of  Libby,  Mont.,  has  asked  totalincr   about   3  500   ft.,  besides    12   manholes 

system  over  to  th.'  County  Commissioners.  for  bids  on  the  sewer  system  that  is  to  be  in-  and   other  appurtenances.     The   sewers   range 

•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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from  8  to  24-in.     E.  R.  Bowcrinan  is  Village 
Engineer. 

The  Board  of  Public  Works  of  Oneida,  N; 
Y.,  has  authorized  the  extension  of  the  Lake 
St.  sewer  from  Almand  to  Verona   St. 

North  Dakota. 

©William  Robertson  and  L.  K.  Van  Alstine 
of  Grand  Forks,  N.  Dak.,  have  been  awarded 
the  contract  for  the  construction  of  a  $;50,000 
sewer  system  at  Enderlin,  N.  Dak.  Work  will 
be  commenced  at  once. 

The  City  Council  of  Valley  City,  N.  Dak., 
contemplates  asking  the  voters  to  vote  at  the 
regular  election  in  November  on  the  advisa- 
bility of  building  a  trunk  sewer  system  that 
will  give  service  to  the  entire  city.  City  Engi- 
neer C.  A.  Myhre  estimated  the  cost  as  fol- 
lows: 42-in.  vitrified  pipe,  $44,143;  48-in.  vitri- 
fied pipe,  $39,41'2;  48-in.  reinforced  concrete 
pipe,  $38,665. 

Ohio. 

I  he  plans  of  City  Engineer  K.  M.  Lillie  of 
Youngstown,  O.,  for  the  proposed  Brier  Hill 
sewer  scheme,  contemplating  the  building  of 
a  main  sanitary  sewer  from  the  city  limits  to 
Superior  St.,  in  West  Federal  St.,  draining 
from  thence  to  a  cesspool  along  the  Mahoning 
to  a  point  near  the  Brier  Hill  Steel  Co.'s 
furnaces,  were  presented  to  the  members  of 
the  Brier  Hill   Improvement  Club  at  a  recent 


meetmg. 


Oregon. 


City  Engineer  Tom  Hurlburt  of  Portland. 
Ore.,  has  completed  plans  and  specifications 
for  the  intercepting  sewer  extending  from 
Marquam  Gulch  on  the  south  to  the  city  lim- 
its on  the  north.  The  estimated  cost  is  $600,- 
000.  The  drain  will  be  laid  in  eitlwr  Fourth 
or  Front  Sts.,  and  all  east  and  west  sewers 
will   empty   into   it. 

Pennsylvania. 

•{•Bids  will  be  received  until  noon,  Oct.  3, 
by  Fred  Gates,  City  Clerk,  Wilkesbarre,  Pa., 
for  furnishing  sewer  pipe  and  fittings  and 
constructing  sewers  on  48  streets  in  that  city. 
Plans  and  specifications  may  be  had  upon  ap- 
plication to  B.  K.  Finch,  City  Engineer. 

^Bids  will  be  received  until  0  p.  m.,  Oct.  9, 
liy  Commissioners  of  Hanover  Township. 
Hanover,  Pa.,  for  the  construction  of  a  storm 
water  drain  in  the  Preston  District.  Harri- 
son &  Butts,  Davidow  Bldg.,  Wilkesbarre, 
Pa.,  are  Engineers. 

OMartin  &  Bingham,  of  Harrisburg.  Pa., 
Iiave  been  awarded  the  contract  by  the  Board 
of  Trustees  of  the  Pennsylvania  State  Col- 
lege, State  College,  Pa.,  Edwin  E.  Sparks, 
Secretary  of  the  Board,  for  the  construction 
of  an  outfall  sewer  and  part  of  sewage  dis- 
posal plant  at  the  college  at  $11,1.51.  The  bal- 
ance of  the  proposed  work  has  been  post- 
poned pending  further  appropriation  by  the 
Legislature.     Bids  were  opened  Sept.  4. 

®The  Board  of  Public  Works  of  York.  Pa., 
has  let  the  contract  for  an  8-in.  terra  cotta 
sewer  on  West  Market  St.,  between  West  and 
Hartley  St  .  to  the  General  Supply  &•  Construc- 


tion Co..  at  $0.70  per  ft. :  also  for  the  North 
Queen  St.  laterals,  at  $0.40  for  5-in. ;  $0.45  for 
double  Y's;  $0.30  for  Vs  bend. 

®The  Borough  Council  of  Windber,  Pa., 
has  awarded  a  contract  to  Frank  Lowry  to 
construct  tlie  new  sewer  on  21st  St.  at  $0.45 
per  lin.  ft.  Pipe  will  be  furnished  by  the  Bor- 
ough. 

'1  he  citizens  of  L'pper  Darby  Township,  Up- 
per Darby.  Pa.,  at  a  recent  election  voted 
against  the  loan  bill  for  $125,000  for  the  in- 
stallation of  a  sewer  system. 

The  Common  Council  of  Newcastle,  Pa.,  has 
passed  ordinances  providing  for  the  construc- 
tion of  the  following  sewers :  Storm  sewer 
from  the  west  side  of  Highland  Ave.  to 
Leasure  .'\vie. ;  storm  sewer  from  Leasure  .\ve. 
to  Garfield  Ave. :  storm  sewer  from  the  end  of 
the  Park  .'\ve.,  storm  sewer  northward  to  the 
north  line  of  Moody  Ave.,  and  a  storm  sewer 
along  the  west  side  of  Moravia  St.,  between 
Division  and  Furnace  Sts.,  and  aking  Furnace 
St.,  to  a  natural  water  course. 

Civil  Engineer  James  Hering  has  completed 
the  preliminary  plans  for  the  revised  sewer 
system  for  the  lower  end  of  the  City  of  Al- 
toona.  Pa.,  and  the  same  have  been  accepted 
by  the  City  Council.  The  Engineer  will  at 
once  prepare  the  final  plans.  Franz  Engstrom 
is  City  Engineer. 

The  County  Commissioners.  Scranton.  Pa., 
have  retained  Consulting  Engineers  .\lbright 
&  Mebus.  i)08  Land  Title  Bldg..  Philadelphia, 
Pa.,  to  draw  plans  for  the  construction  of  a 
modern  sewage  disposal  plant.  The  estimated 
cost  is  $15,000, 

South  Dakota. 

^Bids  will  be  received  until  0  a.  m.,  Oct.  7, 
by  Board  of  Commissioner.s.  Sioux  Falls,  S. 
IJak.,  for  the  construction  of  lateral  sanitary 
sewers  for  the  city.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  $1,000. 
Plans  and  specifications  may  be  had  of  S.  B. 
Howe,  City  Engineer,  and  L.  P.  Wolfl^.  Con- 
sulting Engineer,  St.  Paul.  Minn  W.  C. 
Leyse  is  Citv  .-Kuditor. 

^•Bids  will  be  received  until  0  a.  m.,  Oct.  7, 
by  Board  of  Commissioners,  Sioux  Falls.  S. 
Dak.,  for  the  construction  of  storm  water 
sewers  for  the  city  in  accordance  with  plans 
and  specifications  which  may  be  obtained  of 
S.  B.  Howe,  City  Engineer,  or  L.  P.  Wolfl^, 
Consulting  Engineer,   St.   Paul,  Minn. 

Texas. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct. 
14.  by  J.  R.  Webb,  City  Clerk,  Clarksville, 
Texas,  for  furnishing  material  and  labor  for 
the  complete  installation  of  a  sewerage  sys- 
tem and  disposal  plant.  .\  certified  check  for 
$1,000.  payalilc  to  the  city,  must  accompany 
each  bid.  Nagel  &  Peterson,  Muskogee,  Okla., 
are   Engineers. 

®The  Bartlett  Sewer  Co.,  Bartlett,  Tex.,  has 
awarded  a  contract  for  the  installation  of  the 
sewer  system  in  that  city  to  the  Dallas  Lime 
&  Gravel  Co.,  Dallas,  Tex.  The  engineering 
work  will  be  done  by  the  Ehlers  Engineering 
Co.  of  Cameron.  Tex. 


.•\t  a  recent  mass  meeting  of  citizens  of 
Polytechnic,  Tex.,  Judge  Ocie  Speer,  Judge  R. 
H.  Buck  and  L.  W.  Xewton  were  named  as 
a  committee  to  cWifer  with  the  Polytechnic 
Commission  about  a  bond  issue  to  provide  for 
sewers  for  that  corporation.  The  estimated 
amount  required   is  $20,000. 

City  Engineer  Mueller  of  .^marilla,  Tex., 
is  working  out  details  for  the  proposed  septic 
tank  of  the  sewage  disposal  plant. 

The  City  Council  of  San  .-Vntonio,  Tex.,  is 
reported  to  have  passed  an  ordinance  appro- 
priating $5,0(111  to  make  a  sanitary  survey  of 
the  whole  city  and  give  authority  to  City  En- 
gineer Pancoast  to  employ  three  or  four  sur- 
veying gangs,  toward  doubling  the  sanitary 
svstem  of  the  citv. 

Utah. 

Plans  and  specifications  for  the  construc- 
tion of  a  storm  sewer  on  Ninth  South  St.  from 
West  Temple  to  Third  West  have  been  filed 
with  the  Citv  Commission  by  City  Engineer 
D.  H.  Blossom  of  Salt  Lake  City.  Utah.  The 
specifications  provide  for  the  cleaning  of  the 
Ninth  South  St.  canal  from  Third  West  to  the 
intersection  of  Seventh  West  and  Eighth  South 
Sts.  It  is  estimated  that  the  work  will  cost 
$20,000.  Plans  and  specifications  for  sewer 
extensions  304  and  30()  have  also  been  filed. 
The  former  is  for  work  in  Orchard  Square 
and  the  latter  in  Ninth  South  St.  and  Belmont 
.•\ve..  between  10th  and  r2th  East  Sts.  The 
estimated  cost  of  the  two  extensions  is  $6,- 
100. 

Virginia. 

The  South  Norfolk  Sewerage  Co.,  Norfolk, 
\"a.,  has  been  incorporated  with  a  capital  stock 
of  $1,000  and  $5,000.  The  incorporators  are 
Theophilus  Tunis,  President ;  Matt  M.  Tunis, 
Secretary  and  Treasurer — both  of  Norfolk. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in  the  Central  District, 
known  as  the  North  Trunk  Sewer,  to  Meacham 
&  Babcock,  Central  Bldg.,  Seattle,  at  $-368,- 
269.     Contract  was  awarded  Sept.  20. 

®The  .\tlas  Construction  Co.,  of  Everett, 
Wash.,  has  been  awarded  the  contract  in 
Blaine,  Wash.,  for  about  40  blocks  of  sewer  at 
$30,000,  to  l>e  0  to   12-in.   pipe. 

The  Board  of  Public  Works  of  Seattle, 
Wash.,  recei\-ed  bids  from  Meacham  &  Bab- 
cock, Central  Bldg.,  Seattle,  and  J.  W.  John- 
son. 214  84th  .\ve.  W..  Seattle,  for  the  con- 
struction of  the  Connecticut  St.  trunk  sewer 
outfall.  Their  bids  were  $4,.5.54  and  $3,887 
respectively. 

Wisconsin. 

The  Common  Council  of  Racine,  Wis.,  re- 
cently passed  a  resolution  favoring  the  sub- 
mission to  a  vote  of  the  people  in  November 
of  the  question  of  issuing  bonds  for  the  three 
trunk  sewers  in  the  outskirts.  It  is  proposed 
to  issue  bonds  to  the  amount  of  $185,000.  W. 
S.    Goodland    is    Mavor 


California. 

•{•Bids  will  be  received  until  Oct.  7  by 
Board  of  Public  Works,  Los  .'Vngeles,  Cal., 
for  the  construction  of  a  1,000-ft.  wharf  on 
the  Mormon  Island  Channel  in  connection 
with  the  improvements  of  the  inner  harbor. 

Delaware. 

•{•Bids  will  be  received  until  3  p.  m.,  Oct. 
17,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  an  electric  passenger  elevator  and  a 
hydraulic  freight  lift  in  the  extension  to  the 
United  States  Postoffice  and  Court  House, 
Wilmington,  Del.,  in  accordance  with  the 
drawing  and  specification,  copies  of  which 
may  be  obtained  at  the  discretion  of  the 
Supervising   .Architect. 


District  of  Columbia. 

•{•Bids  will  be  received  until  1U:30  a.  m., 
Oct.  12,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Can- 
al Circular  736,  structural  steel  for  hydro 
electric  station. 

•{•Bids  will  be  received  until  10:30  a.  m., 
Oct.  14,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D.  C,  for  furnishing  under  Can- 
al Circular  735,  cement  tile  roofing  and 
framed  yellow  pine  timbers. 

^Bids  will  be  received  until  10:30  a.  m., 
Oct.  21.  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Can- 


al Circular  738,  steel  cable,  wrought  iron  or 
steel  pipe,  brass  tubing,  bronze  bars,  yellow 
metal,  galvanized  wire,  pony  and  mule  shoes, 
hammers,  blacksmiths'  punches,  chisels,  vises, 
chain  blocks,  stocks  and  dies,  night  latches, 
drawer  locks,  paint  brushes,  valves,  ball  cocks, 
oars,  hose,  packing,  oakum,  black  asphaltum 
varnish  and   switch   ties. 

•{•Bids  will  be  received  until  10:30  a.  m., 
(!)ct.  5,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
V\'ashington,  D.  C,  for  furnishing  under  Can- 
al Circular  7.34.  miscellaneous  electrical  ma- 
terial for  power  and  control  wiring,  including 
special  cable-end  belts,  lead  splicing  sleeves, 
copper  sleeve  connectors,  insulating  tapes, 
solder,  soldering  flux,  filling  compound,  cable 
pulling  grips,  etc. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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^Bids  will  be  received  until  noon,  Oct.  21, 
by  Brig.  Gen.  William  Crozier,  Chief  of  Ord- 
nance, Washington,  D.  C.  for  furnishing  f.  o. 
u.  cars  contractors'  works,  24  4.T-in.  howitzer 
cartridge  limbers,  model  1909;  72  4.7-in.  how- 
itzer caissons,  model  1909,  and  72  4.7-in.  how- 
itzer limbers,  model   1909. 

Georgia. 

4«The  city  of  Waycross,  Ga.,  on  Sept.  21 
voted  bonds  to  the  amount  of  $100,000  for  the 
building  of  schools  and  making  other  im- 
provements.    Harry  D.  Reed  is  Mayor. 

Illinois. 

The  Wilson  &  Bennett  Manufacturing  Co.. 
manufacturers  of  tanks  and  cans,  is  building 
1  new  factory  at  Clearing,  111.,  where  it  re- 
cently purchased  a  site.  The  building  is  to  be 
of  brick  and  mill  construction.  It  is  to  have 
40,000  sq.  ft.  of  floor  space  and  will  cost  about 
$50,000.  Mead  Walters  is  Architect  and  W.  E. 
Palmer  is  General   Contractor. 

Indiana. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct.  8, 
by  School  Commissioners.  Indianapolis.  Ind., 
for  the  general  contract,  installation  of  heat- 
ing system,  plumbing  and  gas  fitting,  electric 
wiring  and  fixtures.  library  furniture,  liftings, 
etc.,  for  branch  library  building  between  Mad- 
ison Ave.  and  .\labama  St.,  north  of  Noble 
Park.     J.  E.   Cleland   is  Business  Director. 

+Bids  will  be  received  until  10  a.  m.,  Oct. 
11,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind.,  for  the  construction 
of  a  new  smokestack  and  the  installing  of  a 
smoke  consumer  at  the  Children's  Guardian 
Home  in  Irvingfon.  W.  T.  Patten  is  County 
.■\uditor. 

Kentucky. 

4«Bids  will  be  received  until  3  p.  m.,  Oct. 
18,  by  Oscar  Wenderotli,  Supervising  .\rchi- 
fect,  Treasury  Department,  Washington,  D. 
C,  for  an  air-lift  pumping  plant  at  the  United 
States  PostofTice  and  Court  House  at  Lon- 
don, Ky.,  in  accordance  with  the  specification 
and  drawing,  copies  of  which  may  be  obtained 
from  the  Custodian  at  London,  Ky. 

Louisiana. 

®The  U.  S.  Engineer  at  New  Orleans,  La., 
lias  awarded  contracts  for  furnishing  58..500 
tons  of  rock  for  bank  revetments,  bids  for 
which  were  opened  Aug.  23,  as  follows :  H. 
Lee  HroW'U,  Birmingham.  Ala.,  for  28,500 
tons,  and  Big  Rock  Stone  &  Construction  Co., 
Little  Rock.  .Ark.,  for  30.000  tons. 

Maryland. 

•|«Bids  will  be  received  until  11  a.  m.,  Oct. 
23,  by  Board  of  .Awards  at  the  office  of  the 
City  Register,  Baltimore,  Md..  for  the  con- 
struction of  a  reinforced  concrete  pier,  50  ft. 
by  500  ft.,  including  bulkheads  and  the  paving 
of  the  streets  adjacent  to  said  pier.  Propos- 
als must  be  accompanied  by  a  certified  check 
of  the  bidder  for  $2,000  on  a  clearing  house 
bank,  drawn  to  the  order  of  the  Mayor  and 
City  Council  of  Baltimore.  Specifications  and 
plans  may  be  obtained  at  the  Harbor  Engi- 
neer's office  on  payment  of  $15,  which  will  be 
refunded  upon  return  of  same  in  good  order. 
Oscar   F.   Lackey  is   Harbor  Engineer. 

Board  of  Awards  of  Baltimore,  Md..  has 
postponed  action  for  two  weeks  on  awarding 
the  contract  for  building  a  retaining  wall  at 
Federal  Hill  Park,  for  use  in  connection  with 
the  South  Baltimore  waterfront  street.  C.  B. 
Clark  &  Co.,  Baltimore,  at  $104,431,  were  low 
bidders. 

Mississippi. 

•J«Bids  will  he  received  until  3  p.  ni.,  Oct. 
30,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Treasury  Department.  Washington,  D. 
C,  for  extension,  remodeling,  etc.,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  interior  lighting  fix- 
tures and  approaches,  of  the  United  States 
Postofifice  and  Court  House  at  Vicksburg, 
Miss.  The  work  contemplated  is  the  con- 
struction of  a  3-story  basement  and  unfinished 
attic  e-xtension  of  appro.ximately  8.400  sq.  ft. 
ground  area.     The  first  floor  only  is  of  fire- 


proof construction,  exterior  facing  of  stone 
arid  brick,  with  slate  and  tin  roof,  and  there 
will  be  certain  repairs  and  alterations  in  the 
present  building.  Drawings  and  specifications 
may  be  obtained  from  the  Custodian  of  the 
building  at  Vicksburg,  Miss.,  or  at  the  direc- 
tion  of   the   Supervising   .Architect. 

Nebraska. 

•|«Bids  will  be  received  until  3  p.  m.,  Nov. 
4,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect. Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  lighting 
hxtures,  of  the  United  States  Postoftice  and 
Court  House  at  McCook,  Neb.  The  building 
is  three  stories  and  basement,  with  a  ground 
area  of  approximately  5,820  sq.  ft. ;  the  first 
floor  only  is  of  fireproof  construction;  stone 
and  stucco  facing;  wood  cornice  and  tile  roof. 
Drawings  and  specifications  may  be  obtained 
from  the  Custodian  of  Site  at  McCook,  Neb., 
or  at  the  discretion  of  the  Supervising  .Ar- 
chitect. 

New  York. 

•I«Bids  will  be  received  until  1  p.  m.,  Oct. 
'25,  by  Board  of  Education,  D.  L.  Van  Dycke, 
Secretary,  Union  Free  School  District,  Cher- 
ry Valley,  N.  Y.,  for  the  erection  and  con- 
struction of  the  proposed  new  high  school 
building  at  that  place,  in  accordance  with  the 
plans  and  specifications  prepared  for  tlie  same 
by  William  T.  Towner,  Architect,  320  Fifth 
.Ave.,  New  York  City,  from  whom  all  fur- 
ther information  may  be  obtained. 

•|«Bids  will  be  received  until  11  a.  m.,  Oct. 
10,  by  Col.  J.  G.  Warren,  U.  S.  Engineer,  5411 
Federal  Bldg.,  Buffalo,  N.  Y.,  for  furnishing 
and  constructing  sheet  pile  retaining  walls 
along  Black  Rock  Channel,  above  shiplock, 
Buffalo,  N.  Y. 

•|«Bids  will  be  received  until  noon,  Oct.  28, 
by  W.  M.  Black,  U.  S.  Engineer,  710  Army 
Bldg.,  New  York  City,  for  the  construction 
of  a  lock  and  dam  and  lock-operating  house 
at  Troy,  N.  Y. 

4«Bids  will  be  received  until  noon,  Oct.  5, 
by  Dr.  Whitman  H.  Jordan,  Director,  New 
York  .Agricultural  E.xperiment  Station,  Gen- 
eva, N.  Y.,  for  the  construction  of  a  new 
carpenter  shop  and  repairs  to  chemical  labora- 
tory at  the  New  York  State  Experiment  Sta- 
tion. Drawings  and  specifications  may  be 
consulted  and  blank  forms  of  proposal  ob- 
tained at  the  New  York  State  Agricultural 
E.xperiment  Station,  Geneva,  N.  Y.,  and  at 
the  office  of  the  State  Architect.  Complete 
sets  of  plans  and  specifications  will  be  fur- 
nished to  prospective  bidders  upon  reasonable 
notice  to  and  in  the  discretion  of  the  State 
.Architect,  Herman  W.  Hoefer,  Capitol,  Al- 
bany,  N.  Y. 

®R.  G.  Packard  Co.,  13  Pearl  St.,  New 
York  City,  has  been  awarded  the  contract 
at  25  cts.  per  cu.  yd.,  scow  measurement,  for 
dredging  .Arthur  Kill,  N.  Y.  and  N.  J.,  under 
bids  op<;ned  Sept.  3  by  the  U.  S.  Engineer  at 
New  York.  N.  Y. 

Ohio. 

•j«B:ds  will  be  received  until  noon,  Oct.  8, 
by  Board  of  Hospital  Commissioners,  Cincin- 
nati, O.,  for  furnishing  labor  and  material 
required  in  the  completion  and  equipment  of 
the  18  buildings  composing  the  main  group  of 
the  new  General  Hospital  of  the  city  of  Cin- 
cinnati. The  work  will  embrace  the  follow- 
ing departments:  Laundry  machinery,  kitchen 
equipment,  refrigerating  plant  and  cold  stor- 
age rooms,  water  tube  boilers  and  stokers, 
steam  engines,  generator  .and  switchboard, 
main  feeders,  electric  wiring  and  ground 
lighting,  radial  brick  chimney,  main  gas  sup- 
ply, sterilizing  and  disinfecting  equipment, 
electric  lighting  fixtures,  direct-lift  plunger 
elevator.  Bids  must  be  made  in  accordance 
with  the  drawings  and  specifications  for  said 
work,  as  prepared  by  Samuel  Hannaford  & 
Sons,  .Architects,  whi-h  drawings  and  specifi- 
cations are  now  on  file  at  the  office  of  the 
Board  of  Hospital  Commissioners.  Burnet 
.Ave.,  Cincinnati,  O.,  and  at  the  office  of  said 
.Architects.  Hulbert  Block.  Cincinnati.  O.     .All 


bids  must  be  accompanied  by  a  bond  satisfac- 
tory to  the  Board  of  Hospital  Commission- 
ers, or  a  certified  check  in  lieu  of  bond,  drawn 
to  the  order  of  the  city  of  Cincinnati,  in  the 
sum  of  not  less  than  lO  per  cent  of  the 
amount  of  the  bid. 

•J«Bids  will  be  received  until  noon,  Oct.  21, 
1)y  Board  of  Education,  Cincinnati,  O.,  for 
furnishing  complete,  set  up  in  place,  in  the 
new  "George  F.  Sands  Public  School"  build- 
ing, located  on  the  northeast  corner  of  Poplar 
and  Freeman  .Ave.,  in  the  City  of  Cincinnati, 
O..  380,  more  or  less,  metal  lockers,  size  12  in. 
.xl2  in.  x48  in.,  inside  measurements,  to  be 
constructed  and  placed  in  strict  conformity 
with  plans  and  specifications  on  file  in  the 
oflSce  of  W.  C.  Handman,  Business  Manager, 
No.  511  West  Court  St.,  Cincinnati,  where 
sample  lockers  must  be  submitted  previous  to 
filing  of  bid. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
10,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  repairs  to  the 
roof  and  skylight  of  the  old  Court  House  in 
Cleveland.  Plans  and  specifications  may  be 
obtained  of  Frederick  William  Striebinger, 
.Architect.  J.  F.  Goldenbogen  is  Clerk  of  the 
Board. 

Pennsylvania. 

•J>Bids  will  be  received  until  noon,  Oct.  11, 
by  Board  of  County  Commissioners,  Harris- 
burg.  Pa.,  for  the  erection  and  completion  of 
a  2-story  brick  warehouse  and  a  1-story  brick 
tramp  house  at  the  County  Home.  D.  F. 
Lebo   is   Clerk   of   the   Board. 

Texas. 

•JoBids  will  be  recei\  ed  until  noon,  Oct.  23, 
by  Maj.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las, Tex.,  for  the  construction  of  motor 
dredge  tender  Beaumont. 

^•Bids  will  be  received  until  4  ;30  p.  m., 
Oct.  22,  by  President,  Blinn  Memorial  Col- 
lege, Brenham,  Te.x.,  for  the  erection  and 
completion  of  a  3-story  brick  dormitory,  in- 
cluding plumbing,  wiring  and  heating.  Plans 
and  specifications  are  on  file  with  C.  H.  Page 
&  Bro.,  Architects,  Houston  and  Austin,  Tex. 

•J«Bids  will  be  received  until  4 :30  p.  m., 
Oct.  22,  by  President  of  Blinn  Memorial  Col- 
lege, Brenham,  Tex.,  for  the  erection  and 
completion  of  a  3-story  brick  dormitory,  in- 
cluding plumbing,  wiring  and  heating.  Plans 
and  specifications  can  be  had  by  applying  at 
the  ofiice  of  C.  H.  Page  &  Bro.,  .Architects, 
.Austin  and  Houston,  Tex.  Each  bid  must  be 
accompanied  by  a  certified   check   for  $500. 

Virginia. 

•J«Bids  will  be  received  until  2  p.  m.,  Oct. 
23,  by  Lighthouse  Inspector,  Baltimore,  Md., 
for  the  erection  of  the  Thimble  Shoal  Light- 
house,  Va. 

4*Bids  will  be  received  until  noon,  Oct.  23, 
by  Lieut.  Col.  W.  C.  Langfitt,  LT.  S.  Engineer, 
305  Southern  Bldg.,  Washington,  D.  C,  for 
dredging   in   .Awuia   Creek,   Va. 

^Bids  will  be  received  until  2  p.  m..  Oct. 
7,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing 
and  delivering  f.  o.  b.  cars,  Lorton,  Va.,  100 
brick  cars   for  use  at   the   district  workhouse. 

Washington. 

4"Bids  will  be  received  until  11  a.  m.,  Oct. 
•4.  by  Capt.  J.  R.  Pourie,  Constructing  Quar- 
termaster. 482  Arcade  .Annex,  Seattle,  Wash., 
for  the  construction  of  an  extension  to  the 
new  wharf  at  Fort  Worden,  Wash. 

4»Bids  will  be  received  until  1 1  a.  m..  Oct. 
23,  by  Quartermaster's  Department,  Wash- 
ington, D.  C,  for  furnishing  and  installing  10 
steel  cells  in  the  new  marine  barracks.  Navy 
Yard,   Pugct   Sound,   Bremerton,  Wash. 

Canada. 

The  clasing  date  of  the  architects'  compe- 
tion  for  plans  for  the  proposed  new  city  hall 
of  Winnipeg.  Man.,  has  been  extended  from 
Nov.  11  until  March  1.  The  estimated  cost  of 
the  building,  for  which  architects  in  all  parts 
of  Canada  are  expected  to  enter  competitivf 
plans,  is  set  at  $3,000,000  by  the  committee 
from  t!.c  Architects'  Association. 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  co.ntract  let  r^?ently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


TWO   REINFORCED   CONCRETE 
VIADUCTS. 

Bids  win  be  received  by  the  under- 
signed up  until  12  o'clock  noon,  on 
Wednesday.  October  2Z,  1912.  for  the  con- 
struction of  two  reinforced  concrete  via- 
ducts, according  to  plans  and  specifica- 
tions prepared  by  Brenneke  &  Fay,  Con- 
sulting Engineers. 

One  viaduct,  known  as  the  Main  Street 
Viaduct,  has  a  total  length  of  1,752  ft.  3 
ins.,  consisting  of  476  ft.  6  ins.  of  retain- 
ing wall  construction,  seven  50  ft.  0  in. 
girder  spans,  three  62  ft.  6  ins.  girder 
spans,  one  150  ft.  0  in.  arch  span,  two  175 
ft.  0  in.  arch  spans,  and  one  225  ft.  0  in. 
arch  span. 

The  width  of  the  roadway  is  54  ft.  0  in., 
and  the  width  of  each  sidewalk  is  8  ft 
0  in. 

The  other,  known  as  the  West  Seventh 
Street  Viaduct,  has  a  total  length  of  1,041 
ft.  0  in,,  consisting  of  553  ft.  6  ins.  of  re- 
taining wall  construction,  seven  50  ft.  0 
in.  girder  spans  and  one  137  ft.  G  ins.  arch 
spans.  The  width  of  the  roadway  is  43 
ft.  0  In.,  and  each  sidewalk  is  6  ft.  0  in. 

Both  viaducts  cross  the  Trinity  River 
and  are  within  the  city  limits  of  Fort 
Worth,  Texas. 

The  work  will  be  paid  for  out  of  the 
proceeds  from  bonds  already  sold. 

Plans  and  specifications,  together  with 
blank  form  of  proposal  contract  and  bond, 
which  will  be  ready  for  distribution  Sep- 
tember 23,  1912,  may  be  obtained  from  the 
County  Auditor  on  depositing  with  the 
County  Auditor  the  sum  of  $200,  which 
sum  will  be  refunded  on  the  return  In 
good  condition  of  the  plans  and  specifi- 
cation. Each  bid  must  be  accompanied 
by  certified  check  on  a  Fort  Worth  bank, 
made  payable  to  R.  E.  Bratton,  County 
Judge,  Tarrant  County,  Texas,  in  the  fol- 
lowing amounts: 

For  the  Main  Street  Viaduct $10,000 

For  the  West  Seventh   Street  Via- 
duct          5,000 

The  right  is  reserved  to  reject  any  or 
all   bids. 

J.    A.   MULHOL.DAND, 

County  Auditor. 

Tarrant   County,   Texas. 


PROPOSAL  FOR  DITCHES. 

Sealed  bids  addressed  to  J.  H.  Nelms. 
chairman,  will  be  received  till  12  o'clock, 
noon.  October  7,  1912.  at  the  office  of  the 
Engineer,  Room  430.  New  Weinberg 
Building,  Greenville.  Miss.,  for  the  con- 
struction of  certain  Lateral  ditches  for  the 
Riverside  Drainage  District.  This  work 
will  be  let  in  four  contracts  of  200,000, 
270,000,  120,000  and  206,000  cubic  yards, 
respectively.  Contracts  1-3  and  4  can  be 
either  floating  or  dry  land  work.  Bottom 
widths  ranging  from  G  to  14  feet.  Con- 
tract 2  will  be  floating  dredge  work,  bot- 
tom widths  12-14-16  and  25  ft.  Plans, 
profiles  and  specifications  are  on  file  at 
the  office  of  the  Engineer,  and  copies  will 
be  sent  on  application  if  the  sum  of  $2.50 
accompany  said  applications  to  cover  the 
cost.  A  certified  check  for  $1,000.00.  or 
a  proposal  bond  for  like  amount  must  ac- 
company each  bid.  The  Board  reserves 
the  right  to  reject  any  or  all  bids,  or  to 
let  the  work  as  may  be  to  the  best  inter- 
est of  the  District. 

B.    B.    GORDON.    Engineer. 
Room  No.   430.  Weinberg  Bldg. 


QUEBEC  HARBOR  COMMISSION 

NOTICE. 

Sealed  tenders  addressed  to  the  under- 
signed and  endorsed  "Tender  for  Grain 
Elevator,"  will  be  received  at  the  Quebec 
Harbor  Commissioners'  office  up  to  12 
o'clock  noon  of  October  21,  1912,  for  the 
construction  and  delivery  in  complete  or- 
der of  a  1,000.000-bushel  capacity  grain 
elevator,  with  marine  tower  and  shipping 
apparatus,  to  be  situated  on  the  Princess 
Louise  Embankment,  Quebec.  Each  ten- 
der is  to  be  accompanied  by  plans  and 
specifications,  exhibiting  and  describing 
the  elevator  for  the  construction  of  which 
the  tenderer  has  submitted  prices.  Par- 
ticulars of  the  requirements  for  the  ele- 
vator, etc.,  may  be  obtained  by  applying 
to  the  Harbor  Engineers  office.  Quebec. 

Each  tender  must  be  accompanied  by  an 
accepted  bank  check  for  $25,000  made 
payable  to  the  order  of  the  Chairman  of 
the  Harbor  Commission.  This  sum  will 
be  forfeited  should  the  tenderer  refuse  or 
neglect  to  enter  into  a  contract  for  the 
construction  of  the  elevator,  etc.,  if  called 
upon  to  do  so,  and  will  be  retained  during 
the  progress  of  the  work  as  partial  se- 
curity for  its  due  fulfillment.  The  unsuc- 
cessful tenderers  will  have  their  checks 
returned.  The  Commissioners  do  not  bind 
themselves  to  accept  the  lowest  or  any 
tender. 

RAOUL  RENAULT, 
Secretary-Treasurer. 


STREET  PAVING. 

Sealed  biiKs  will  Ix-  received  for  im- 
provement of  Court  Street  Paving  Dis- 
trict, in  the  City  of  Pekln,  111.,  by  Charles 
Duisdeiker,  President  of  Board  of  Local 
Improvements,  until  2  o'clock  p.  m.,  Oc- 
tober 9,  1912,  consisting  of  about  30,000 
square  yards  brick  pavement  on  a  con- 
crete foundation  5  inches  thick,  asphalt 
filler,  10,000  cubic  yards  excavation,  2,175 
feet  concrete  curb.  5.20O  feet  curb  reset 
and  550  feet  protection  curb. 

Plans  and  specifications  furnished  by 
City  Engineer. 

JOHN   R.   SEIBERT. 

City  Engineer. 


INVITATION  FOR  PROPOSALS.— 
Treasury-  Department,  Olhce  of  the  su- 
pervising Architect.  Washington,  D.  C, 
Sept.  23,  1912.  Sealed  pionosais  vv  II  Ije 
received  at  this  office  until  3  o'clock  p. 
m.  on  the  4th  day  of  Novemlicr,  laiz,  and 
then  opened,  lor  the  construction  com- 
plete (including  plumbing,  giis  n.p  u- 
neating  apparatus,  electric  conduits  and 
wiring,  arid  interior  nghting  ii-^*.u.us)  i.i 
the  United  States  post  office  and  court 
house  at  McCooK.  Nebr.  The  huiiilni;  i:^ 
three  stories  and  basement,  with  a  ground 
area  of  approximately  u,S20  square  leet; 
the  first  floor  only  is  of  fireproof  con- 
struction; stone  and  stucco  facing;  wood 
cornice  and  tile  roof.  Drawings  and 
specifications  may  be  obtained  fiom  the 
custodian  of  site  at  McCook,  Nebr.,  or  at 
this  office,  at  the  discretion  of  the  Super- 
vising .Architect.  OSCAR  WENDEROTH, 
Supervising   Architect. 


U.  S.  ENGINEER  OFFICE.  —  Cincin- 
nati. O.,  Sept.  23,  1912.  Sealed  proposals 
for  constuucting  Lock  and  Dam  No.  31. 
Ohio  River,  neai-  Portsmouth,  Ohio,  will 
be  Teceived  at  this  office  until  2  p.  m. 
(central  time),  Oct.  23,  1912,  and  then 
publicly  opened.  Information  on  applica- 
tion.      M.   JERVEY,   Lt.   Col..  Engrs. 


BRIDGE      PIERS      AND      ABUT- 
MENTS. 

Sealed  proposals,  or  bids,  for  the  con- 
struction of  a  masonry  pier  and  abut- 
ments for  Bridge  No.  1,  Improvement  of 
the  Gunpowder  Supply,  will  be  received 
at  the  office  of  the  City  Register,  City 
Hall,  Baltimore,  Md.,  until  Wednesday. 
October  IG,  at  11  o'clock  a.  m.,  when  they 
will  be  publicly  opened  and  read  by  the 
Board  of  Awards. 

Plans,  specifications  and  proposal  form 
may  be  obtained  at  the  office  of  the 
Water  Engineer,  City  Hall,  Baltimore. 
Md.,  on  depositing  five  ($5.00)  dollars, 
which  will  lie  refunded  on  return  of  same 
in  good  condition  on  or  before  October 
19.  1912. 

No  proposal  will  be  considered  unless 
accompanied  by  a  certified  check  of  ths 
bidder  for  one  thousand  dollars  ($1,000). 
drawn  on  a  clearing  house  bank  and  pay- 
able to  the  order  of  the  Mayor  and  City 
Council  of  Baltimore. 

The    estimated    quantities    are    as    fol- 
lows : 
Item 
No. 

1.  570  cu.   yds.   earth  excavation. 

2.  100  cu.  yds.  rock  excavation. 

3.  1,040  cu.  yds.  1:2%  ;5  concrete  In  pier. 

4.  500    cu.    yds.    l:2'/4:5    concrete    In    W. 

abutment  and  wings. 

5.  160    cu.     yds.    1:2H:5    concrete    in    E. 

abutment  and  wings. 

6.  41   cu.    yds.    1:2:4   concrete  In   E.    abut- 

ment and  wings. 

7.  16,850    lbs.     steel     reinforcing    bars     in 

place. 
The   right   is   reser\'ed  to  reject   any  or 
all  bids. 

EZRA  B.  WHITMAN, 
Water  Engineer. 
Approved,   Sept.  18,  1912. 
JAMES  H.  PRESTON, 

President   Board  of  Awards. 


DEPARTMENT  OF  THE  INTERIOR, 
ITnited  States  Reclamation  Service.— 
Washington,  D.  C,  September  4.  1912.— 
Sealed  proposals  will  be  received  at  the 
office  of  the  United  States  Reclamation 
Service,  Malta,  Montana,  until  2  o'clock 
p.  m.,  October  14,  1912.  for  the  construc- 
tion of  about  thirty-four  miles  of  the 
Dodson  South  Canal,  Milk  River  Project, 
Montana.  The  work  Involves  the  excava- 
tion of  about  1.289,000  cubic  yards  of  ma- 
terial and  is  situated  on  the  south  side  of 
Milk  River,  near  the  main  line  of  the 
Great  Northern  Railway  and  in  the  vicin- 
ity of  Wagner  and  Malta,    Montana. 

For  particulars  address  the  United 
States  Reclamation  Service,  Washington, 
D.  C,  Helena,  Montana,  or  Malta.  Mon- 
tana. F.   H.  NEWELL, 

Director. 


U  S.  ENGINEER  OFFICE.  Louisville. 
Kv..  September  11,  1912.— Sealed  pro- 
posals for  constructing  Lock  and  Dam 
No.  43,  Ohio  River,  near  New  Amster- 
dam, Ind.,  w-ili  be  received  at  this  office 
until  11  a.  m..  (centra,  time)  October  11. 
1912,  and  then  publicly  opened.  Informa- 
tion on  application.  J.  C.  Oakes,  Maj. 
Engrs. 


TEAM  WORK  TO  LET— We  have  ap- 
proximately 16,000  yards  of  nice  team 
work  to  sublet.  Call  or  write  to  Skene  & 
Richmond,    Hulbertson,    N.    Y. 
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The    Economics    of    the    Shipment    of 
Cement. 

The  unit  of  measurement  of  cement  is  the 
barrel.  Formerly  this  was  also  the  unit  of 
shipment.  Cement  is  no  longer  shipped  in 
any  large  vokime  in  barrels.  The  almost  uni- 
versal unit  of  shipment  is  the  cloth  bag  hold- 
ing one-fourth  of  a  barrel.  Occasionally  pa- 
per sacks  are  employed  in  place  of  cloth  bags, 
and,  rarely,  shipment  is  also  made  in  bulk 
in  cars,  as  grain  is  shipped. 

Quite  recently  the  old  discussion  of  the 
comparative  economy  of  shipping  cement  in 
cloth  bags  or  in  paper  bags  or  in  bulk  has 
been  revived  in  a  number  of  places.  Now  it 
is  a  fairly  safe  working  assumption  that  a 
practice  like  the  use  of  cloth  packages  for 
cement  which  has  become  universal  in  some 
detail  of  procedure  of  competitive  merchan- 
dising and  has  resisted  all  attempts  at  change 
has  some  measure  of  superiority.  At  least 
any  substitute  which  is  offered  for  this  es- 
tablished practice  may  reasonably  be  asked 
to  demonstrate  its  merit  before  demanding 
acceptance.  The  test  of  merit  of  any  method 
of  shipping  cement  is  its  effect  upon  ultimate 
costs.  Will  cement  construction  be  made 
cheaper  by  shipping  cement  in  paper  bags  or 
in  bulk  loads  than  if  it  is  shipped  in  cloth 
bags?  Unless  a  reduction  of  costs  is  attained 
there  is  no  object  in  changing  old  methods. 

Actual  proof  has  rarely  been  offered  by 
those  who  advocate  the  change  that  the  sub- 
stitution of  paper  bags  or  shipment  in  bulk 
loads  will  cheapen  the  cost  of  concrete  con- 
struction. For  this  reason  two  articles  which 
we  publish  in  a  succeeding  section  rightly  de- 
mand more  than  passing  attention.  One  of 
these  articles  undertakes  to  demonstrate  by 
analytical  reasoning  that  shipment  in  paper 
hags  has  economic  superiority.  The  otiier  ar- 
ticle cites  a  specific  example  of  cost  reduction 
brought  about  by  shipping  cement  in  bulk 
loads. 

Considering  first  the  comparison  of  paper 
bag  and  cloth  bag  shipment  and  accepting  the 
analysis  as  it  stands  we  do  not  find  any  very 
convincing  conclusions.  As  stated  by  Mr. 
Wason  the  purchaser  of  250  bbls.  of  cement 


packed  in  1,000  cloth  bags  .instead  of  in  1,000 
paper  bags  finds  himself  with  a  credit  of  $12 
offset  by  a  debit  of  uncertain  amount  com- 
posed of  the  items:  Cost  of  returning  cloth 
bags :  risk  of  loss  through  dampness ;  risk 
of  false  branding;  time  lost  in  emptying  and 
time  lost  in  disputes  over  credits  for  returned 
bags.  It  is  implied  by  Mr.  Wason  that  the 
sum  of  those  debit  items  considerably  exceeds 
the  credit  of  $12.  Does  it?  We  are  not  at 
present  convinced  that  it  does.  W'e. think  that 
Mr.  Wason  has  omitted  consideration  of  sev- 
eral important  counts  against  the  paper  bag. 
Let  us  consider  first  the  above  named  debit 
items  singly  in  succession. 

The  cost  of  returning  cloth  bags,  including 
collecting,  counting,  packing,  hauling  and 
shipping  prepaid  is  a  true  charge  against  the 
cloth  bag  which  is  eliminated  by  shipments 
in  paper  sacks.  So  too  is  any  time  lost  in  dis- 
putes with  the  mills  over  credits  for  returned 
bags  a  true  charge.  No  fore-handed  contract- 
tor  need,  however,  ever  to  have  a  time-con- 
suming dispute  over  bag  credits.  Likewise 
we  cannot  believe  that  the  danger  is  very 
great  that  returned  cloth  bags  will  be  often 
used  by  unscrupulous  dealers  as  packages  for 
inferior  cements.  The  risk  of  loss  because  of 
dampness  is  not  wholly  positive  with  cloth 
bags  nor  wholl}'  negative  with  paper  bags ; 
it  is  true  that  cloth  absorbs  moisture  from 
damp  air  and  walls  more  rapidly  than  does 
paper  but  an  amount  of  moisture  that  will 
cause  any  very  extensive  hydration  of  cement 
in  cloth  bags  is  likely  so  to  weaken  paper  bags 
that  they  break  when  lifted.  Doubtless  the 
paper  bag  is  on  the  whole  more  resisting  to 
dampness.  Also  the  time  expended  in  open- 
ing and  emptying  cloth  bags  is  greater,  but 
the  difference  is  not  that  between  this  time 
and  zero  but  that  between  this  time  and  the 
time  required  to  break  open  paper  bags  and 
remove  the  fragments  of  bag  by  hand  from 
the  cement.  We  have  seen  cement  workers 
lireaking  open  paper  bags  with  a  hoe  and 
spending  as  much  time  pawin.g  about  with  one 
hand  to  sort  out  the  paper  as  it  ever  took  a 
quick  man  to  untwist  the  tie  and  empty  a  cloth 
bag. 

With  all  that  has  been  said  the  advantage 
in  respect  to  the  debit  items  received  possiblv 
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remains  with  the  paper  bag,  but  it  is  not  such 
an  unbalanced  advantage  as  Mr.  Wason's  anal- 
ysis indicates.  There  are  other  counts  against 
the  paper  bag.  Paper  bags  are  not  so  con- 
veniently handled  to  and  from  storage  and 
about  the  work  as  are  cloth  bags ;  they  do 
not  give  as  good  hand  holds  for  lifting  and 
stacking;  they  cannot  be  so  safely  tramped 
over  and  thrown  about ;  they  have  always  to 
be  lifted  up  and  laid  down  and  never  jerked, 
dragged  or  thrown  no  matter  what  the  con- 
ditions are.  The  time  of  handling  paper  bags 
may  easily  be  double  the  time  of  handling 
cloth  bags  all  through  the  operations  preced- 
ing the  use  of  their  contents.  Mr.  Wason 
considers  breakage  a  rather  negligible  item  in 
paper  bag  shipment  of  cement.  We  take  is- 
sue on  this  point.  We  believe  that  breakage 
in  car  alone  before  the  paper  bag  packages 
reach  their  destination  is  seldom  less  than  2 
per  cent  and  often  is  more.  In  addition  there 
is  the  breakage  in  warehousing  and  in  han- 
dling the  bags  from  warehouse  to  work.  Of 
course  every  bag  broken  does  not  mean  a  bag 
of  cement  lost  but  it  does  mean  some  cement 
lost  and  quite  as  much  generally  as  Mr. 
Wason  estimates  will  sift  through  and  stick 
to  cloth   bags. 

Completing  our  count  there,  the  superiority 
of  the  paper  bag  as  a  package  for  shipping 
cement  becomes  far  less  impressive  than  Mr. 
Wason's  statement  displays  it.  A  true  cost 
comparison  of  paper  bags  and  of  cloth  bags 
is  not  easily  made  but  we  believe  that  for 
the  average  concrete  job  it  can  be  shown  that 
shipment  in  paper  sacks  will  cost  one-third 
to  one-half  more  per  barrel  than  will  ship- 
ment in  cloth  bags  and  this  is  on  the  basis 
of  15  cloth  bags  out  of  every  100  bags  of 
cement  being  lost.  Personally  we  consider 
the  loss  of  15  per  cent  of  the  bags  in  every 
bag  shipment  of  cement  to  indicate  rather 
shameful  waste ;  no  contractor  with  half  an 
eye  to  details  could  fail  to  overcome  it  in 
very   large  measure. 

Turning  now  to  bulk  shipment  we  discover 
an  innovation  with  possibilities.  No  method 
of  shipping  cement  will  ever  wholly  replace 
the  package  method,  because  in  no  other  shape 
can  cement  in  many  cases  be  so  conveniently 
and  cheaply  carried  through  the  manipnlations 
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wliicli  must  precede  its  final  use.  Bulk  ship- 
ment of  cement  offers  economies  whenever  the 
circumstances  of  warehousing  or  of  distribu- 
tion to  the  place  of  consumption  does  not  de- 
mand  enclosure   in   packages.     The  work   de- 


scribed by  Mr.  Wilson  elsewhere  in  this  is- 
sue is  one  instance  when  bulk  shipment  is  ob- 
viously practicable.  Were  the  cement  coming 
by  car  into  this  siding  to  be  distributed  to 
portable  mi.xers  located  along  several  miles  of 


street  paving  work  it  is  quite  as  obvious  that 
package  shipment  would  be  necessary.  These 
examples  are  extremes  but  they  indicate  the 
criterion  by  which  the  practicability  of  bulk 
shipment  of  cement  may  be  determined. 


GENERAL    ARTICLES 


Method  of  Handling  Cement  Shipped 

in  Bulk  on  a  Concrete  Wall  and 

Bin  Construction  Job. 

Contributed    by   Gordon    Wilson,    Assistant    Sec- 
retary,   Universal    Portland   Cement   Co., 
Chicago. 

"We  are  satisfied  with  cement  in  bulk.     It 
saves  the  labor  of  one  and  possibly  two  men 


less  it  were  impossible  to  have  it  in  bulk." 
This  is  the  way  the  Nash-Dowdle  Co.,  con- 
tractors, who  are  engaged  on  a  large  contract 
for  the  Illinois  Steel  Co.  at  South  Chicago, 
express  themselves.  Their  experience  covers 
the  shipment  of  a  total  of  ]0,582  bbls.  of  Uni- 
versal Portland  cement  from  the  Bufiington 
plant,     and     their     satisfaction     is     based     on 


Fig.  1 — View  Showing  Arrangement  of     Mixing  Plant  and  Cars  Containing  Sand  and 

Stone  and  Cement  in  Bulk. 


as  well  as  having  other  advantages.    We  would 
not  handle  cement  now  in  any  other  way  un- 


the  entire  success  of  their  first  experimental 
plant  for  the  handling  of  cement  in  bulk.  The 
work  consisted  of  some  large  ore  troughs  and 
retaining  walls. 


Figure  1  shows  the  general  layout  of  the 
contractor's  concreting  plant.  In  the  fore- 
ground are  the  gondola  cars  containing  stone. 
Back  of  these  may  be  seen  the  flat  car  on 
which  the  mixer  is  mounted,  with  the  boiler 
and  other  equipment  going  with  it.  Beyond 
the  mixer  car  are  the  gondola  cars  containing 
the  sand.  At  the  right  of  the  picture  is  the 
box  car  in  which  the  bulk  cement  was  received, 
and  beyond  it  on  the  same  track,  the  crane 
which  was  used  for  handling  the  buckets  of 
mixed  concrete  from  the  mi.xer  to  the  point 
where  the  concrete  was  being  placed.  The 
picture  gives  a  very  good  general  idea  of  the 
arrangement  of  the  work,  and  shows  the  vari- 
ous runways,  etc.,  used  for  wheeling  the  mate- 
rials to  the  mixer. 

I'igure  2  shows  the  interior  of  the  box  car 
shortly  after  tlK-  work  of  unloading  was  com- 
menced. .\  runway  was  laid  across  the  grain 
doors,  and  the  wheelbarrows  run  in  on  it  and 
filled  with  cement  by  shovel.  In  this  case  the 
experiment  was  made  of  shipping  cement  in 
an  unlined  car.  A  car  that  was  new  and  in 
good  condition  was  used,  of  course,  and  it 
was  gratifying  to  note  that  the  cement  got  to 
destination  with  absolutely  no  signs  of  loss 
or  leakage. 

Figure  3  shows  a  wheelbarrow  load  of  bulk 
cement  being  dumped  into  the  mixer  hopper. 
It  was  clearly  noted  that,  while  tlrere  was 
a  good  brisk  wind  blowing,  no  perceptible 
amount  of  cement  was  blown  out  of  the  wheel- 
barrow while  on  its  way  from  the  car  to  the 
mixer,  and  the  only  dust  that  was  apparent 
when  the  cement  was  dumi>ed  into  the  hopper 
was  a  small  puff  which  blew  out  of  the  dis- 
charge side  of  the  mixer. 

Up  to  date  the  Nash-Dowdle  Company  have 
used  over  lO.ouo  bbls.  of  bulk  cement  on 
this  job,  and  it  is  their  purpose  to  continue 
the  use  of  cement  in  bulk  until  the  work  is 
finished.  An  experimental  order  of  a  couple 
of  cars  convinced  them  that. they  could  save 
money  by  handling  their  cement  in  bulk,  and 
they  are  profiting  by  their  observation.  What 
these  progressive  contractors  have  found  to 
be  beneficial  should  certainly  be  of  advan- 
tage on  other  jobs  of  the  same  kind.     In  fact. 


Fig.  2 — Interior  View  of  Cement  Car  Show- 
ing   Manner  of  Unloading   Bulk  Cement. 


Fig.  3 — View   Showing  Absence  of  Dust  in     Handling    Bulk  Cement  to   Mixer. 
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the  only  time  when  cement  in  sacks  is  of  ad- 
vantage is  where  the  material  is  to  be  stored 
and  rehandled.  When  cement  is  used  directly 
from  the  cars  to  the  mixer  there  is  no  reason 
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Fig.  1 — Sketch  of  Device  for  Driving  Steel 
Sheet   Piling. 

why  it  should  not  be  handled  in  bulk.  The 
cernent  has  to  be  reduced  to  the  bulk  condi- 
tion before  it  goes  into  the  mixer,  and  all  the 
labor  attendant  upon  untying,  emptying,  shak- 
ing and  handlirg  sacks  represents  an  absolute 
loss,  with  nothing  in  the  way  of  compensating 
gain  to  justify  it. 

The     Comparative     Economy    to    the 

Cement  User  of  Shipping  Cement 

in  Cloth  Bags  and  Paper  Sacks. 

The  cloth  ))ag  is  tlie  universally  used  pack- 
age for  shipping  cement.  Any  cement  works, 
however,  will  pack  its  product  in  paper  sacks 
when  the  purchaser  orders  this  kind  of  pack- 
age. The  question  of  the  relative  economy  of 
the  two  kinds  of  packages,  cloth  and  paper, 
has  been  often  discussed  but  we  have  re- 
cently received  a  discussion  by  Mr.  Leonard 
C.  Wason.  President  of  the  Aberthaw  Con- 
struction Co.,  Boston,  Mass.,  which  presents 
the  question  in  a  somewhat  different  manner 
than  usual  and  w-hich  is  therefore  given  here. 
Mr.  Wason  takes  a  hypothetical  case  and 
reasons  as  follows : 

Assume  the  price  of  bulk  cement  to  he  $1.40 
per  barrel.  A  buys  1,000  bbls.  packed  in  cloth 
and  is  invoiced  at  $1.80  per  barrel,  or  $1,800. 
Of  his  invoice  $400  covers  the  cloth  bags  pur- 
chased at  10  cts.  each  from  the  cement  manu- 
facturer. It  is  part  of  the  purchase  contract 
that  the  cement  company  agree  to  buy  back 
this  $400  worth  of  bags  for  $400  provided  they 
are  all  returned  to  the  cement  company's  mill 
in  good  condition.  The  purchaser  who  does 
not  carefully  analyze  the  question  therefore 
concludes  that  his  cement  cost  is  only  $1,400 
plus  the  item  of  freight  in  returning  the  bags. 
Now  B  purchases  1,000  bbls.  of  cement  in 
paper  bags  and  is  charged  $1.-50  per  barrel 
for  same;  $1.40  being  for  bulk  cement  and 
10  cts.  for  paper  packages.  His  in\oice  is 
therefore  $1,500. 

At  first  glance  and  before  analyzing  the 
question  it  would  appear  that  A  had'  acquired 
1.000  bids,  of  cement  for  $100  less  than  B, 
a  difference  of  lo  cts.  per  barrel.  However, 
B,  who  possesses  an  analytical  mind,  reasons 
to  himself  that  he  is  better  off  than  A  for 
the   following   reasons: 

(1)  A  has  an  item  of  expense  for  prepay- 
ing freight  on  the  bags  he  returns;  B  has 
none. 

(2)  A  has  the  time  and  labor  expense  of 
collecting,  counting,  storing,  keeping  tally, 
packing,  cartage,  etc.,  of  the  cloth  bags,  which 
item  is  one  of  large  proportions;  B  has  none 
of  this  trouble  or  expense. 

(3)  The  cloth  bags  purchased  by  A  re- 
quire time  to  untie  and  time  and  care  to  emp- 
ty thoroughly;  fl's  paper  sacks  require  little 
time  to  un'ie,  can  be  handled  easily,  cut  with 
a  hoe,  1  roken  across  a  box  or  barrel  and 
emptied   instantly. 


(4j  A  sustains  a  loss  of  cement  in  transit, 
estimated  at  1  lb.  per  sack  or  4  lbs.  in  a 
barrel,  sifting  through  the  bag  in  handling; 
B  sustains  no  loss  through  sifting.  He  runs 
the  risk  of  a  possible  loss  m  tearmg,  but  the 
present  good  grade  of  Manila  rope  paper 
sacks  turned  out  by  the  established  bag  manu- 
facturers reduces  this  risk  to  a  mmimum. 
1  he  quality  of  paper  turned  out  today  is 
better  than  any  heretofore  produced. 

(5)  A  sustains  a  loss  in  emptying  his 
cloth  bags.  Laborers  are  often  so  careless 
as  to  leave  from  0.5  to  1.5  per  cent  adhering 
to  the  sides  of  the  bags;  B's  paper  sacks 
empty  easily;  no  sticking  of  cement  to  sides. 

(.()>  A  is  almost  sure  to  suffer  loss  through 
theft  and  carelessness.  A  cotton  sack  is  an 
attractive  article  to  laborers.  They  use  them 
for  aprons,  tool  bags,  clothes  for  the  family, 
and  tliey  are  handy  to  have  around  the  house 
for  other  purposes.  They  are  also  used  to 
carry  coal,  brick  and  stone,  and  every  bag 
so  used  is  damaged  or  destroyed ;  B  suffers 
no   loss   through   this   channel. 

(7)  A  runs  the  risk  of  loss  through  damp- 
ness. Moisture  is  absorbed  and  easily  pene- 
trates the  cloth  bag,  damaging  the  cement 
and  causing  it  to  stick  to  the  bag;  B  suffers 
no  loss  from  ordinary  dampness,  and,  in  fact, 
cement  in  paper  bags  frequently  goes  through 
short  rain  storms  without  damaging  the 
cement. 

(8)  A  suffers  a  loss  of  40  cts.  or  2/7  the 
price  of  a.  barrel  of  bulk  cement  for  every 
four  bags  unreturned  to  the  mill.  If  the  bags 
are  not  carefully  packed  several  are  often  lost 
in  transportation;  if  not  properly  tagged, 
whole  bundles  are  often  lost.  Add  to  this  the 
number  of  bags  not  returned  because  stolen 
or  not  accepted  because  damaged  and  this 
item  is  surprisingly  large.  From  15  to  20  per 
cent  of  the  bags  purchased  are  lost  or  so 
damaged  as  to  be  worthless  for  credit;  B 
suffers  no  loss   of  this  character. 

(9)'  ^  runs  the  risk  of,  at  least,  a  dis- 
agreeable dispute  with  the  mill  over  the  sacks 
he  has  returned  both  as  to  the  condition  of 
the  bags  and  the  count.  Disputes  take  time 
and  energy  and  are  costly  to  both  parties. 
Furthermore,  the  cement  mills  usually  take 
their  estimate  of  condition  and  count  as  final; 
B  through  the  use  of  paper  sacks  obviates 
this  possible  disagreeable  feature  in  his  busi- 
ness. 

(  10)  A  runs  the  possible  risk  of  not  get- 
ting the  brand  of  cement  specified.  Un- 
scrupulous dealers  have  been  known  to  pack 
poor  cement  in  second-hand  bags  bearing  the 
label  of  the  brand  supposedly  purchased;  B 
knows  positively  he  is  getting  the  brand  he 
orders. 

A  pays  the  cement  company  a  profit  rang- 
ing from  10  per  cent  to  40  per  cent  on  every 
cloth    bag    he    is    obliged    to    purchase    from 


The  buyer  of  cement  who,  like  B,  care- 
fully analyzes  this  problem  will,  in  my  opin- 
ion, come  to  the  conclusion  that  a  paper  pack- 
age when  made  of  stout,  tough  paper  gives 
a  service  which  is  well  worth  the  apparent 
higher   cost. 

B  estimates  that  the  apparent  differential 
of  $100  in  favor  of  cloth  on  the  l.OOO-bbbl. 
order  here  referred  to,  is  reduced  (Jo  per 
cent  through  the  item  of  lost  and  damaged 
bags  alone.  On  good  authority  15  per  cent 
is  a  just  estimate  of  the  number  of  bags 
which  are  not  returned  or  which  are  so  dam- 
aged as  to  receive  no  credit.  Applying  this 
estimate  to  A's  order  he  will  fail  to  receive 
credit  for  15  per  cent  of  4,000  bags,  or  600 
bags,  which  he  is  obliged  to  buy  from  the 
cement  company  at  10  cts.  each  or  for  $(J0. 
This  reduces  the  differential  on  the  l.OOO-bbl. 
order  to  $40.  Now,  in  addition  to  the  tangi- 
ble cash  loss  from  uncredited  cloth  bags  A 
also  sustains  a  tangible  loss  of  about  2  per 
cent  from  cement  sifting  through  the  cloth 
in  transit  and  from  sticking  to  the  inside  of 
the  bags  wdien  emptied.  This  item  :  would, 
therefore,  amount  to  $28,  reducing  the  cash 
differential  in  favor  of  cloth  bags  to  $12. 

B  therefore  figures  that  if  the  return 
freight  charges,  the  time  and  labor  of  col- 
lecting, counting,  storing,  keeping  tally,  pack- 
ing, cartage,  etc.,  of  the  cloth  bags,  the  lost 
time  in  emptying  them,  the  risk  of  loss 
through  dampness,  the  risk  of  a  dispute  with 
the  cement  company  supplying  the  cemenc 
and  the  risk  of  not  getting  the  brand  of  cem- 
ent specified,  is  worth  to  him  $12  or  more, 
he  is  a  gainer  through  having  purchased  his 
cement   in  paper  bags. 


Cost  of  Driving  Steel  Sheet  Piling  by  a 
Novel  Method. 

Contributed   bv   J.    R.    W'emlinger, 
New  York  City. 

The  Nye  and  Franklin  buildings  now  under 
construction  for  the  New  York  Dock  Co.'  are 
two  large  reinforced  concrete  storage  ware- 
houses at  the  Atlantic  Terminal,  foot  of  Com- 
merce St.,  Brooklyn.  They  are  of  concrete 
steel  construction,  about  400x80  ft.  each,  and 
tlieir  foundations  were  built  upon  more  than 
5.O00  wood  piles  approximately  25  ft.  long. 

The  material  that  was  excavated  is  a  very 
compact  sand  with  scarcely  any  loam,  and  al- 
though the  building  site  is  nearly  .300  ft.  back 
from  the  wharf,  the  tide  readily  rose  and  low- 
ered in  the  cofferdams  that  had  to  be  exca- 
vated for  the  footings.  There  are  112  central 
piers  and  a  continuous  outside  wall  footing 
in  each  building.  •  '  - 

There  are  approximately  25  piles  to  each 
column  and  each  pile  was  given  a  penetration 
nf  about  20  ft.  They  were  driven  in  coffer- 
dams  12  ft.  square. 


Fig.  2 — Driving  Steel  Sheet  Piling  for  Warehouse   Foundations,  New  York  City. 


them  at  lO  cts.  each,  since  the  cement  com- 
panies purchase  the  cloth  cement  sacks  at 
from  7  to  9  cts.  each,  and  their  customers 
buy  these  bags  after  they  have  often  had  as 
many  as  five  or  six  deliveries  with  them  at 
10    cts.   each. 


Before  the  piles  could  be  driven  the  earth 
and  sand  inside  the  cofferdams  had  to  be  ex- 
cavated so  that  the  tops  of  the  piles  were  at  a 
distance  of  about  10  ft.  below  the  curb,  or,  in 
other  words,  at  the  elevation  of  mean  low  tide 
IcmI. 
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At  first,  the  excavation  for  the  piers  and 
the  trenches  for  the  wall  footings  were  sheet- 
ed with  3-in.  tongue  and  groove  spruce  to  a 
depth  of  about  10  ft.,  but  the  driving  of  this 
lumber  was  found  to  be  so  difficult,  owing  to 
the  nature  of  the  soil,  which  increased  in  com- 
pactness, and  to  the  depth,  that  it  became 
necessary  to  make  an  immediate  change.  Con- 
sequently Wemlinger  corrugated  steel  sheeting 
was  substituted.  It  was  furnished  in  10-ft. 
lengths  and  fitted  with  one  short  locking  clip 
near  the  bottom  of  each  sheet  pile  for  the  pur- 
pose of  keeping  the  piles  in  alinement  and 
interlocked  as  they  were  driven. 

As  with  the  tongue  and  groove  sheeting,  a 
light  steam  pile  hammer  was  used,  but  it  was 
soon  found  to  be  inadequate  for  the  work  be- 
cause there  was  no  equipment  handy  whereby 
the  liammer  could  be  moved  from  one  sheet 
to  another  rapidly  and  because  of  the  hard- 
ness of  the  soil.  Therefore,  jetting  of  the 
sheeting  was  finally  tried  and  found  to  be 
very  successful  and  satisfactory. 

The  method  adopted  for  the  driving  was 
rather  novel,  and,  so  far  as  is  known,  was 
used  here  for  the  first  time.  Having  been 
found  practical  and  economical,  it  will  be  ex- 
plained in  some  detail. 

The  10-ft.  sheet-piles  were  set  up  by  hand 
vertically  between  the  first  ranger  and  a 
guide-plank  as  shown  by  Figs.  1  and  2.  Usu- 
ally, the  entire  cofl:'erdam  was  completed  in 
this  way  before  the  piles  were  driven. 

The  sheets  were  then  pushed  rather  than 
driven  into  the  ground,  by  taking  a  4x(j-in. 
yellow  pine  lever  about  16  ft.  long  placed  on 
top  of  the  sheet-pile  to  be  driven,  so  that  it 
rested  thereon  a  distance  of  about  4  ft.  from 
the  short  end.  Thus  the  pile  acted  as  a  reced- 
ing fulcrum  for  the  lever. 

As  shown  by  Fig.  1,  the  lever  was  provided 
with  a  12-in.  grooved  iron  sheave  mortised 
into  it  about  2  ft.  from  the  end.  A  %-in 
standard  chain  was  then  passed  up  through 
the  lever  and  over  the  sheave  and  down 
through  the  lever  again  on  the  other  side,  the 
part  nearest  the  sheet-piling  having  attached 
to  it  a  large  hook  which  caught  under  the 
ranger.  The  other  end  of  the  chain  was  ter- 
ininated  by  a  large  ring,  and  one  man  sta- 
tioned near  the  sheet-piling  would  pull  the 
chain  down  over  the  sheave  to  take  up  the 
slack  on  the  other  length  each  time  that  the 
lever  was  raised.  The  lever  was  completed  by 
a  4xl-in.  iron  plate  pawl  hinged  to  the  top 
of  the  lever  to  engage  the  chain  and  lock  it  in 
position. 

As  soon  as  the  lever  was  set  up  on  ton  of 
a  sheet-pile,  three  men  would  apply  their 
weight  at  or  near  the  end  of  the  long  arm  as 
shown  by  Fig.  2.  In  the  meantime,  the  sand 
at  the  foot  of  the  pile  was  being  loosened  by 
a  iVi-in,  water  jet  operated  by  another  man. 
In  this  way  the  piles  were  driven  as  rapidly 
as  the  lever  could  be  operated,  and  an  average 
of  70  sheets  were  thus  sunk  each  eight-hour 
day. 

Altogether  five  men  were  employed  at  this 
work,  their  combined  wages  being  $17.-50  per 
day  for  labor  with  a  charge  of  $0.80  for  the 
use  of  the  jet.  Therefore,  the  cost  of  placing 
this  sheet-piling  was  about  2.6  cts.  per  square 
foot. 

For  the  entire  job  20,460  sq.  ft.  or  2,046 
pieces  of  Wemlinger  steel  sheeting  were  pur- 
chased, which  were  used  an  average  of  2Vz 
times  to  complete  the  work,  making  a  total  of 
-")9,640  sq.  ft.  of  sheeting  done,  exclusive  of  a 
small  amount  of  sheeting  by  wood.  A  large 
number  of  piers  and  wall  trenches  were  sheet- 
ed and  excavated  in  advance,  the  piles  varying 
in  number  from  9  to  25  per  pier,  driven,  and 
then  the  general  contractor  followed  with  the 
concreting  of  the  column  bases  or  wall  foot- 
ings. 

.\fter  these  column  bases  and  wall  footings 
were  completed,  the  pier  holes  and  trenches 
were  backfilled  to  grade  level  and  the  steel 
sheeting  pulled.  Thus  a  considerable  amount 
of  the  foundation  was  open  before  the  fo"ot- 
ings  were  concreted  and  the  sheeting  could 
not  be  pulled  and  redriven  as  many  times  as 
was  desired,  and  this  accounts  for  the  large 
■quantity  of  sheeting  required  at  the  job. 

The  pulling  was  done  with  a  gin  pole  and 
small  swinging  engine  of  the  Mead-Morrison 


type,  and  it  required  four  riggers  and  a  fore- 
man at  a  cost  of  $10.50  per  day  for  labor  and 
$3  per  day  for  wear  and  tear,  use  of  plant, 
and  power.  The  average  number  of  pieces 
pulled  per  day  of  eight  hours  amounted  to  90, 
making  a  cost  of  about  1.5  ct.  per  square  foot 
for  pulling.  After  completion  of  the  work  the 
steel  sheeting  was  found  to  be  generally  in 
very  good  condition,  and  was  immediately 
transferred  to  other  work  where  it  is  now  be- 
ing used. 

The  General  Contractors  for  the  work  are 
Tucker  &  Vinton,  and  the  entire  foundation 
work,  and  driving  of  piles  were  done  by  The 
Underpinning  &  Foundation  Co.,  New  York 
City.  The  steel  sheet-piling  was  furnished  by 
Wemlinger   Steel   Piling  Co.,  New  York  city. 


Valuation  of  the  Freeport  (111.)  Water 

Works  Properties — Unit  Prices 

Used  in  Estimating  the  Cost 

of    Reproduction. 

II. 

The  procedure  in  estimating  the  cost  of  re- 
production of  the  Freeport,  111.,  water  works 
properties  was  described  in  our  issue  of  Oct. 
2,  1912.  The  unit  prices  used  by  Messrs.  Al- 
vord,  Turneaure  and  Marston  in  estimating 
the  cost  of  reproducing  these  properties  and 
data  on  the  assumed  length  of  life  of  the  vari- 
ous component  parts  of  the  propert)'  are  given 
in  the  present  article.  These  data  are  ab- 
stracted from  the  full  report. 

STREET    MAINS    -AND    PIPES. 

Cast  iron- 
Cost  of  pipe,  per  ton,  f.  o.  b.  Freeport.  .$28.50 
Cost  of  distributing  pipe  in  streets,  per 

ton    60  cts. 

Life  of  4  in.  pipe  assumed  to  be  75  years  ; 

life  of  6  in.  to  16  in.  pipe  assumed  to 

be  100  years. 

Wrought  iron — 

The  cost  of  wrought  iron  pipe  per  foot  was 
taken  as  follows : 

Size  of  pipe.  Cost  in 

Ins.  cts.  per  ft. 

2     14.4 

1% 10.8 

1% 9.0 

1     6.6 

% 4.8 

Assumed  life  of  wrought  iron  pipe,  25 

years. 

Lead  pipe^ 
Cost   of    lead   per   pound    distributed   in 

streets    5.2  cts. 

Assumed  life,  40  years. 

CAST   IRON    SPECIALS    ON    STREET    MAINS. 

The  amount  of  cast  iron  specials  on  street 
mains  was  estimated  at  3  per  cent  of  weight 
of  cast  iron  pipe  where  the  exact  weight  of 
the  specials  laid  was  not  known.  The  cost 
of  specials  distributed  and  set  was  taken  at 
3  cts.  per  pound.    Assumed  life,  100  years. 

LAYING    MAINS    AND    PIPES. 

Cast  iron  pipe — 

For  ordinary  excavations  of  trench  averag- 
ing 6  ft.  in  depth,  including  trenching,  laying, 
lead,  yarn  and  backfilling,  the  unit  prices  used 
follow : 

Size  of  pipe.  Cost  In 

Ins.  cts.  per  ft. 

16 60 

12 45 

10 38 

S 32 

6 27 

4 23 

6   (hydrant  connections) 30 

4    (hydrant  connections) 26 

Wrought  iron  pipe — 

For  ordinary  excavation,  including  trench- 
ing, laying,  backfill  and  hauling: 

Size  of  pipe.  Cost  In 

Ins.  cts.  per  ft. 

2 19 

H4 18 

1% 17 

1     lo 

% 15 

Lead  pipe — 


Ordinary  excavation,  including  trenching, 
laying  and  backfilling: 

Size  of  pipe.  Cost  In 

Ins.  cts.  per  ft. 

1     15 

% 15 

% 15 

V4 15 

EXTRA  FOR  UNUSUAL  CHARACTER  OF  EXCAVATION. 

The    following   extras   over   and   above   the 

cost  of  ordinary  excavation  for  rock  trenches 

were  used : 
Rock  trenches — 

For  2  ft.  of  laminated  limestone  requiring 
sledging  and  picking,  30  cts.  per  foot  of 
trench   for  pipe  8  ins.  and  under. 

For  2%  ft.  of  laminated  limestone  requiring 
sledging  and  picking,  37%  cts.  per  foot  of 
trench  for  4  in.  pipe. 

For  3  ft.  of  laminated  limestone  requiring 
sledging  and  picking,  45  cts.  per  foot  of 
trench  for  pipe  4  ins.  and  under. 

For  4%  ft.  of  laminated  limestone  requiring 
sledging  and  picking,  85  cts.  per  foot  of 
trench  for  6  in.  pipe. 

For   5    ft.    of    limestone,    partly    solid,    partly 
laminated,   requiring   blasting,   sledging   and 
picking,  $2  per  ft.  of  trench   for  0  in.  cast 
iron  pipe. 
Wet  trenches — 

For  requiring  sheeting  and  intermittent  pump- 
ing, 5  cts  per  ft.  of  trench  for  pipe  6  ins. 
and  under. 

For  requiring  sheeting  and  constant  pumping. 
10  cts.  per  ft.  of  trench  for  pipe  6  ins.  and 
under. 
Braced  trenches — 

For  requiring  extra  heavy  sheeting  and  brac- 
ing, 10  cts.  per  ft.  of  trench  for  8  in.  cast 
iron  pipe. 

P.A.VEMENTS. 

Extra  over  and  above  the  cost  of  ordinary 
excavation  for  pipes  laid  under  pavement  sur- 
face, as   follows : 

Cast  iron  pipe — 

(a)  Brick  on  concrete  with  sand  filler,  one 
course  of  brick  on  edge  on  6  ins.  of  Port- 
land concrete,  45  cts.  per  lin.  ft.  of  pavement 
surface  for  pipe  10  ins.  and  under. 

(b)  Brick  on  broken  stone  with  asphalt  fill- 
er, one  course  of  brick  on  edge  on  (i  ins.  of 
broken  stone,  30  cts.  per  lin.  ft.  of  pave- 
ment surface  for  pipe  8  ins.  and  under. 

(c)  Brick  on  broken  stone  with  sand  filler, 
one  course  of  brick  on  edge  on  6  ins.  of 
broken  stone,  30  cts.  per  lin.  ft.  of  pavement 
surface  for  18  and  12  in.  pipe,  and  25  cts. 
per  lin.  ft.  of  pavement  surface  for  pipe  10 
ins.  and  under. 

(d)  Macadam,  streets  improved  with  12  ins. 
of   macadam,    15   cts.   per   lin.    ft.   of   pave- 
ment surface  for  pipe  8  ins.  and  under. 
Wrought  iron  pipe — 

(a)  Brick  on  concrete  with  sand  filler,  one 
course  of  brick  on  edge  on  6  ins.  of  Port- 
land concrete,  45  cts.  per  lin.  ft.  of  pave- 
ment surface. 

(b)  Brick  on  broken  stone  with  asphalt  fill- 
er, one  course  of  brick  on  edge  on  6  ins.  of 
broken  stone,  30  cts.  per  lin.  ft.  of  pavement 
surface. 

(c)  Brick  on  broken  stone  with  sand  filler, 
one  course  of  brick  on  edge  on  6  ins.  of 
broken  stone,  25  cts.  per  lin.  ft.  of  pavement 
surface. 

(d)  Macadam,  streets  improved  with  12  ins. 
of  macadam,  15  cts.  per  lin.  ft.  of  pave- 
ment surface. 

Lead  pipe — • 

(a)  Brick  on  concrete  with  sand  filler,  one 
course  on  edge  or  6  ins.  of  Portland  con- 
crete, 45  cts.  per  lin.  ft.  of  pavement  sur- 
face. 

(b)  Brick  on  broken  stone  with  sand  filler, 
one  course  on  edge  or  6  ins.  of  broken 
stone,  25  cts.  per  lin.  ft.  of  pavement  sur- 
face. 

(c)  Macadam,  streets  improved  with  mac- 
adam, 15  cts.  per  lin.  ft.  of  pavement  sur- 
face. 

STEAM    RAILROAD    TRACK    CROSSINGS. 

Extra  over  and  above  the  cost  of  ordinary 
excavation  for  pipes  laid  across  steam  rail- 
road tracks,  $10  per  track  crossed  at  right 
angles.    Assumed  life,  80  years. 
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23   cts. 


average 
25  cts. 


STREET    RAILWAY    TRACK    CROSSINGS. 

Extra  over  and  above  the  cost  of  ordinary 
e.xcavation  for  pipes  laid  across  street  rail- 
way tracks,  $5  per  track  crossed  at  right 
angles.     Assumed  life,  80  years. 

RIVER,      CULVERT,      SEWER      AND      MISCELLANEOUS 
CROSSINGS. 

Extra  over  and  above  the  cost  of  ordinary 
•excavation  for  laying  pipes  under  river, 
creeks,  etc. 

(a)  River   crossings — 

An  8  in.  main  crosses  Pecatonica  River, 
passing  through  two  concrete  bridge  abut- 
ments 6  ft.  thick  and  20  ft.  high  above  the 
pipe.  There  are  200  ft.  of  pipe  between  the 
abutments,  lying  on  the  river  bottom,  and 
covered  with  water  from  0  to  5  ft.  deep.  The 
river  bottom  is  silt  and  mud. 
Per  foot  of  8  in.  pipe  in  concrete  abutments, 

$12.50. 
Per  foot  of  8  in.  pipe  on  river  bottom  under 

water  $2., 

(b)  Culvert  and  sewer  crossings — 

For  lowering  4  in.  and  6  in.  mains  0  to  3  ft., 

average   depth   of  extra  excavation    IV2    ft., 

15  to  20  cts.  per  ft. 
For  lowering  6   in.   main   0  to  4   ft.,   average 

depth  of  extra  excavation  2  ft.,  17  cts.  per  ft. 
For   lowerin.g  6   in.   main   0   to  5   ft.,   average 

depth   of   extra    excavation   2%    ft., 

per  ft. 
For  lowering  10  in.  main  0  to  5   ft., 

delpth   of   extra  excavation   2%    ft., 

per  ft. 

(c)  Viaduct    crossings — ■ 

The  viaduct  at  Shawnee  street  and  the  Illi- 
nois Central  R.  R.  is  12  ft.  wide,  15  ft.  high 
and  about  75  ft.  long.  The  walls  are  of  con- 
crete. A.  single  track  street  railway  passes 
under  viaduct  and  alongside  of  C  in.  main. 
Trencli  required  sheeting  and  bracing.  For 
■6  in.  main  in  viaduct  parallel  and  close  to 
street  railway  track,  20  cts.  per   ft. 

The  viaduct  at  Brick  St.  and  I.  C.  R.  R.  is 
10  ft,  wide.  10  ft.  high  and  about  30  ft.  long. 
The  walls  are  of  stone  masonry.  A  16  in. 
main  passes  under  viaduct ;  trench  required 
sheeting  and  bracing,  20  cts.  per  ft. 

(d)  Miscellaneous  crossings — 

Under  factory  building  five  stories  high 
without  basement,  a  C>  in.  main  passes.  Dou- 
ble floor,  %  in.  hard  maple  and  1  in.  pine 
sub-flooring.  Per  foot  of  6  in.  main  under 
building,  46  cts. 

The  life  of  the  river,  culvert,  sewer  and 
miscellaneous  crossings  was  assumed  at  65 
years. 

V.^LVES    ON   MAINS. 
Size  of 

valve,  ins.              Make  and  Ends.  Cost. 

12 Eddy  gate— Hub $37.00 

10 Eddy  gate— Hub 28.00 

S Eddy  gate— Hub 20.00 

6 Eddy  gate— Hub 13.00 

4 Eddy  gate— Hub 8.00 

8 Ludlow   gate — Hub 20.00 

6 Ludlow    gate— Hub 13.00 

6 Ludlow  gate — Special  inserted 13.00 

4 Ludlow   gate— Hub 8.00 

2 Ludlow    gate — Screw 4.00 

1VL>, Ludlow  gate — Screw 3.00 

1 Ludlow    gate — Screw 2.00 

« Smith— Hub    13.00 

4 Smitti- Hub    8.00 

2 Smith— Hub    4.00 

2 —Screw    4.00 

Ite — Screw    3.00 

1         Mueller  stop  cocks — 1.75 

^A,     Muellei-  stop   cocks — 1.40 

%     Mueller  stop   cocks — 0.90 

1% Scott— Screw    3.00 

2 Scott— Screw     4.00 

1         Mueller  coi'poration  cock — 1.26 

%     Mueller  corporation  cock — 0.90 

VALVES  ON    MAINS. 

For  distributing  and  setting  valves,  $1.25 
per  valve.     Assumed  life  of  valves,  50  years. 

VALVE   BOXES    ON    MAINS. 

For  furnishing,  distributing  and  setting  D-D 
Morgan  valve  boxes  or  the  equivalent  there- 
of, $4  each. 

For  furnishing,  distributing  and  setting  stop 
boxes,  .'f;i.50  each. 

Assumed  life  50  years. 

VALVE    VAULTS    ON    MAINS. 

These  vaults  are  built  of  brick,  laid  in  Port- 
land cement  mortar  and  have  open  bottoms. 
and  cast  iron  cover  and  frame.  They  are  4  ft. 
at  the  largest  inside  diameter,  drawn  in  to  2 
ft.  at  the  top  and  are  6  ft.  deep.     Twenty-oiu- 


of   them   have  4   in.   walls   and  22  have  8  in. 
walls. 
Twenty-two  valve  vaults,  each  as   follows : 

5.3  cu.  yds.  excavation. 

1,300  brick  in  Portland  cement  mortar. 

340    lbs.    of   cast    iron    frame   and    cover   per 

vault,  $30..,: 

Twenty-one  valve  vaults,  each  as  follows  : 

4.4  cu.  yds.  excavation. 

600  brick  in  Portland  cement  mortar. 

340    lbs.    of    cast    iron    frame    and    cover    per 

vault,  $20. 

Life  of  valve  vaults  assumed  at  50  years. 

FIRE     HYDRANTS. 


Matthew     3  2%  5%  6  $4100 

Matthew     2  2%  6V2  6  39.00 

Matthew     2  2"^  aVz  5  32.00 

Matthew     2  2%  6%  4  27.50 

Matthew     2  2%  bV-  4  26.00 

Ludlow    2  2%  5Vi  5  33.00 

Ludlow    2  2>4  5%  4  27.50 

Eclipse    2  2%  5%  4  27.50 

For    distributing   and    setting   hydrants,   $3.50 
each. 
Assumed  life  of  hydrants,  50  years. 

SERVICES. 

The  Freeport  Water  Company  does  not 
own  the  service  pipes,  but  does  own  a  num- 
ber of  stop  cocks  and  boxes.  The  stop  cocks 
are  Mueller  inverted  key  curb  cock,  Minneap- 
olis pattern,  with  lead  flange.  The  stop  boxes 
are  Morgan  service  boxes  with  6  ft.  exten- 
sion. The  items  and  unit  costs  follow  : 
IVa   in.   Ludlow   gate  valves   and   6   ft.   boxes. 

$4  each. 

1  in.  Mueller  stop  cocks  and  6  ft.  boxes,  $3.25 
each. 

%    in.    Mueller    stop    cocks    and    6    ft.    boxes, 

2.60  each. 
%    in.    Mueller    stop    cocks    and    6    ft.    boxes, 

$2.25  each. 
Vz  in.  Mueller  stop  cocks  and  6  ft.  boxes,  $1.90 

each. 
%    in.   Mueller   stop   cocks   threaded    for   iron 

pipe,  both  ends,  including  boxes,  $2  each. 
V2    in,    Mueller   stop    cock    threaded    for    iron 

pipe,  both  ends,  including  boxes,  $1.80. 
For  distributing  and  setting  for  stop  cock  and 

box,  60  cts. 

Assumed  life  of  stop  cocks  and  boxes,  30 
years. 

THE    STANDPIPE. 

The  standpipe  was  erected  in  1892.  It  is  15 
ft.  in  diameter  by  88  ft.  high  above  the  foun- 
dation and  is  built  of  wrought  iron  plates 
painted  with  asphaltum  and  tar  paint.  The 
plates  are  V2  in.  thick  at  the  bottom.  There 
is  a  6  in.  galvanized  overflow  pipe  encased  in 
wooden  casing.  Iron  rungs  V2  in.  thick  ex- 
tend through  both  sides  of  this  wooden  cas- 
ing, forming  a  ladder.  The  foundation  is 
limestone  rubble  masonry,  laid  in  lime  mortar 
and  goes  down  to  rock.  It  is  octagonal  in 
shape,  18  ft.  at  its  smallest  diameter  and  10% 
ft.  deep.  The  standpipe  is  connected  to  the 
distribution  system  by  a  12  in.  cast  iron  pipe. 

The  standpipe  is  controlled  by  a  12  in.  hy- 
draulic valve  fitted  with  an  Engberg  electric 
outfit,  which  operates  a  small  3-way  valve. 
This  12  in.  valve  is  housed  by  a  brick  vault 
with  8  in.  walls  laid  in  a  mixture  of  lime  and 
Portland  cement  mortar.  The  vault  is  6  ft. 
at  its  largest  inside  diameter,  drawn  down  to 

2  ft.  at  the  top  and  is  8  ft.  deep.  The  cover 
and  its  frame  are  of  cast  iron.  This  vault  is 
surmounted  by  a  frame  house  C.x8  ft.  by  7  ft. 
high,  built  of  2x4  in.  frame  covered  with  drop 
siding.  The  standpipe  has  an  8  in.  vitrified 
tile  drain  connected  to  the  city  sewer. 

(a)     Foundation — 
Excavation  in  clay,  80  cts  per  cu.  yd. 
Limestone  rubbl.    masonry,  $4.86  per  cu.  yd. 

(1)1     Standpipe^ 
Wrought  iron,  including  rivets  and  hold  down 

bolts,  iVzc  per  lb. 

(c)     Valve  vault  and  house — 
Clay  excavation,  80  cts.  per  cu.  yd. 
Rrick   laid    in   mixture   of   lime  and    Portland 

mortar,  $18  per  M. 


Cast  iron  in  frame  and  cover,  3  cts.  per  lb. 
For  one  12  in.  hydraulic  valve  fitted  with  Eng- 
berg electrical  outfit  for  operating  small  3- 

way  valve,  installed  complete,  $324. 

(d)     Pipes  and   miscellaneous — 
For  12  in.  cast  iron  pipe  delivered,  $29  per  ton. 
Laying  12  in.  pipe  in  6  ft.  trench,  50  cts.  per  ft. 
For  12  in.  pipe  under  macadam,  15  cts.  extra 

per  ft. 
For  6  in.  galvanized  overflow  paid  laid  in  6  ft. 

trench,  25  cts. 
For  8  in.  vitrified  tile  pipe  laid,  55  cts.  per  ft. 
For  6  in.  vitrified  tile  pipe  laid,  45  cts.  per  ft. 
For  6   in.   vitrified  tile  pipe   laid   under  mac- 

acdam,  15  cts.  per  ft.  extra. 
For  8  in.  vitrified  tile  pipe  laid  under  brick  on 

broken  stone,  with  asphalt  filler,  30  cts  per 

ft.  extra. 
For   6   in.   vitrified   tile   pipe   under   brick   on 

broken  stone  with  asphalt  filler,  30  cts.  per 

ft.  extra. 
For  8  in.  vitrified  pipe  in  rock  trench,  2  ft.  of 

laminated   limestone   requiring   sledging  and 

picking,  30  cts.  per  ft.  extra. 
Wrought  iron  in  ladder,  3  cts.  per  lb. 
Lumber   in   casing   for   overflow,  $45   per   M., 

board  measure. 

Assumed  life  of  standpipe,  45  years. 

THE   PUMPING    STATION    BUILDING. 

The  pumping  station  building,  including  the 
engine  room,  boiler  room  and  coal  room,  was 
built  in  1882.  The  building  is  substantially 
built,  and  the  brick,  stone  and  mortar  show 
little  or  no  deterioration  with  age.  All  wood- 
work and  interior  finish  has  been  kept  in  good 
repair  and  the  entire  building  is  in  good  con- 
dition. The  walls  are  brick  and  the  founda- 
tions stone,  all  laid  in  lime  mortar.  The  brick 
used  are  a  good  quality,  hard  burned,  red 
building  brick.  The  foundations  are  rubble 
masonry,  Joliet  limestone  being  used.  There 
is  a  brick  fire  wall  all  the  way  up  between 
the  engine  room  and  the  boiler  room.  The 
engine  room  has  a  hip  roof  with  a  flat  deck. 
On  each  corner  of  the  building  there  is  a 
small  steeple.  '  The  roof  is  covered  with  a 
3-ply  Rubberoid  roofing.  The  boiler  room  also 
has  a  hip  roof  with  flat  deck  covered  with  3- 
ply  Rubberoid  roofing. 

The  building  is  somewhat  ornamented,  hav- 
ing cut  stone  sills  and  water  table,  galvanized 
lintels  over  doors  and  windows,  galvanized 
gutter  and  cornice  and  an  ornamental  wrought 
iron  fence  around  the  roof  decks.  The  roof 
is  supported  by  wooden  trusses,  the  timbers 
of  which  are  all  surfaced  four  sides  and 
painted.  The  ceiling  is  matched  and  beaded 
and  painted.  The  interior  of  the  engine  room 
is  plastered  with  smooth  finish  and  marked 
off  in  rectangles.  The  floors  are  6  in.  con- 
crete with  sidewalk  finish,  the  main  floor  in 
the  engine  room  being  supported  by  I-beams 
and  T-rails.  The  windows  and  doors  are 
high.  The  coal  room  is  a  lean-to  beside  the 
boiler  room,  the  end  walls  being  brick  and 
the  other  wall  rubble  masonry.  The  station 
is  wired  for  electric  light. 

.A.rea  included  between  outside  of  walls  is 
2,981  sq.  ft.  Cubical  contents  included  within 
outside  surfaces  of  building  and  foundations 
is  107,700  cu.  ft. 

Excavation — 
Excavation  in  clay  per  cu.  yd 35  cts. 

Foundations  to  water  table — • 
Limestone   rubble   masonry    laid   in   lime 

mortar,  per  cu.  yd $  5.00 

Portland    cement  concrete    in   piers,   per 

cu.    yd $  8.00 

Walls  above  water  table — • 
Good  quality  hard  burned  brick,  laid  in 

lime   mortar,   per   1,000 $18.00 

Rubble   limestone   masonry   laid    in   lime 

mortar,  per  cu.  yd $  5.00 

Cut  stone — 
I  )rcsscd  limestone  water  table,  per  cu.  ft.$  1.50 
IVessed     limestone    door    and     window 

sills,  per  cubic   foot $  1.50 

Roof— 

.Steel  rods  in  trusses,  per  lb 3%,  cts. 

1. umber  in  trusses,  rafters,  etc.,  per  1,000 

bd.   ft $45.00 

1  in.  sheathing,  etc.,  per  1,000  bd.  ft $40.00 

M.  &  B.  ceiling,  per  1,000  bd.  ft $60.00 

3-ply  Rublicroid  roofin.g,  per  S(iuare $  4.00 
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Galvanized  gutter  24  ins.  wide,  per  lin. 

ft 30cts. 

Galvanized  cornice,  metal  girth,  per  lin. 

ft 75  cts. 

4   in    corrugated  galvanized  downspout, 

per   lin.    ft 15  cts. 

Main  floor — 
Steel    supporting    main    floor    in    engme 

room,   per   lb 3  cts. 

C.  I.  pipe  column,  per  lb acts. 

Concrete  floor  0  ins.  thick,  sidewalk  fin- 
ish  (part  reinforced),  per  sq.  ft 20  cts. 

M.  &  B.  wainscoting,  per  1,000  bd.  ft.  . .  .$60.00 
Moulding  on  top  of  wainscoting,  per  lin. 

ft 3  cts. 

Lumber  in  outside  cellar  door  and  steps 

to  basement,  per  1,000  bd.  ft $15.00 

Plaster   on    walls    of    engine   room,    per 

sq.   ft 21/2  cts. 

Millwork — 
Double  flooring  doors  4  ft.  xlO  ft.  6  ms., 

each    112-^0 

Doors,  each  4  ft.  xlO  ft.  6  ms.  x2  ms. 

with   panels    $2o.00 

Door  4  ft.  x8  ft.  1%  ins.  with  four  pan- 
els and   four  lights $20.00 

18  in.  x20  in.  8  light  windows,  each $12.00 

36  in.  circular  windows,  red  lights,  each.$  7.00 

48  in.  circular  window $10.00 

Transoms,  8  ft.  x30  ins.,  each $  7.00 

Transoms,  4  ft.  x30  ins.,  each $  5.00 

Transoms,  18  ins.  x  20  ins.  with  6  lights, 

each    $3.00 

Storm  windows,  8  ft.  8  ins.  xlO  ft.  8  ms., 

8  lights,  each   $  "-SO 

Plumbing  and  fixtures — 
Iron  wash  basin  with  %  in.  faucet.  ...  .$10.00 
Porcelain    water    closet,    complete    with 

flushing   apparatus    $25.00 

The  cost  of  the  pumping  station  buildmg 
is  equivalent  to  6.1  cts.  per  cu.  ft.,  or  $2.18 
per  SCI.  ft.  of  floor  space.  . 

Assumed  life  of  pumping  station  buildmg, 
50  years. 

THE  SMOKE  ST.^CK. 

The  smoke  stack  was  built  in  1882  of  good 
quality,  hard  burned,  red  building  brick,  laid 
in  lime  mortar  w^tli  a  foundation  of  native 
limestone  rubble  masonry  laid  in  lime  mortar. 
The  stack  is  100  ft.  high  above  the  foundation, 
the  first  24  ft.  being  12  ft.  square,  paneled  and 
somewhat  ornamental.  Above  this  24  f'-.'h^ 
stack  racks  into  an  octagon  9  ft.  inscribed 
circle  and  tapers  to  5V2  ft.  inscribed  circle  at 
the  top.  The  top  is  ornamental  galvanized 
iron  and  brick.  The  base  and  point  where 
brickwork  racks  in  are  trimmed  with  dressed 
limestone.  The  flue  is  octagonal,  3%  ft.  at 
the  base  and  3  ft.  at  the  top.  the  lower  30  ft. 
being  lined  with  fire  brick.  The  foundation  is 
12  ft.  square  by  lf>  ft.  deep.  The  stack  is 
fitted  with  an  iron  ash  door. 

(a)  Foundation — • 

Excavation  in  clay,  per  cu.  yd 50  cts. 

Limestone  rubble  masonry  in  lime  mor- 
tar, per  cu,  yd $  5. 00 

(b)  The  stack- 
Good  nuality  brick  laid  in  lime  mortar, 

per   1,000   $21-00 

Fire    brick    lining     in     fire     clay,     per 

cu.    ft $  1-15 

Dressed  limestone  trimmings,  per  cu.  ft.$  1.2o 

Total  cost  of  stack  equivalent  to  85  cts.  per 

ft.  of  length  per  in.  of  diameter. 

Assumed  life  of  stack,  60  years. 

THE  M.MN  PUMPING  ENGINES. 

(a)  HoUy-Gaskill  pumping  engine- 
Horizontal'  compound  condensing  duplex 
double  acting  crank-and-fly  wheel,  Holly-Gas- 
kill  pumping  engine.  Rated  at  3,000,000  gals, 
capacity  per  24  hours,  at  a  piston  speed  of  132 
ft.  per" minute  against  a  total  head  of  184  ft., 
equivalent  to  80  lbs.  per  sq.  in.,  with  steam  at 
80  lbs.  at  the  throttle. 
Diameter   of   steam   cylinders,    14   ins.   and  24 

ins. 
Stroke  of  steam  pistons,  22  ins. 
Diameter  of  water  cylinders.  14  ins. 
Stroke  of  water  plungers,  22  ins. 

Pump  is  complete  with  jet  condenser,  air 
pumps,  steam  water  and  vacuum  gages,  revo- 
lution counter,  automatic  oilers,  automatic  wa- 
ter pressure  regulator,  necessary  wrenches,  etc. 
Pumping  engine  was  erected  in  1902.  In- 
stalled complete.  $12,000. 


Foundation — ■ 

The   foundation   is   Portland   concrete,   8   ft. 

Excavation  in  clay,  per  cu.  yd $  100 

Portland  concrete,  per  cu.  yd l.oAnn 

Necessary  holding  down  bolts $20.00 

Assumed  life  Holly-Gaskill  pumping  engine, 
35  years. 

(b)     Knowles  pumping  engine- 
Horizontal     compound     condensing     duplex 
double  acting  Knowles  pumping  engine.  Rated 
at   1,750,000  gals,   capacity  per  24  hours,  at  a 
piston  speed  of  104  ft.  per  minute,  against  a 
totalhead  of  184  ft.,  equivalent  to  80  lbs.  per 
sq.  ft.,  with  steam  at  80  lbs.  at  the  throttle. 
Diameter   of   steam   cylinders,    12  ins.   and    18 

ins. 
Stroke  of  steam  pistons,  24  ins. 
Diameter  of  water  cylinders,  12  ins. 
Stroke  of  water  plunger?,  24  ins. 

Pump    is   complete   with   jet   condenser,   air 
pump,  steam,  water  and  vacuum  gages,  revo- 
lution    counter,     automatic     oilers,     necessary 
wrenches,  etc. 

Pumping   engine   was   erected   in    1882,   but 
overhauled    and     rebuilt     in     1904.       Installed 
complete,  $3,000. 
Foundation — 

The  foundation  is  limestone  rubble  masonry 
laid  in  lime  mortar  8  ft.  deep. 
Excavation  in  clay,  per  cu.  yd. ..... . .  .  $  100 

Limestone   rubble  masonry   laid   in   lime     _ 
mortar,  per  cu.  yd *  "'•"0 

.MISCEI-LANEOUS    MACHINERY. 

(a)     Low  service  pump — 

Horizontal  compound  non-condensing  du- 
plex double  acting  Snow  pumping  engine 
for  pumping  from  wells  to  filter  plant.  Rated 
at  2,000,000  gals,  capacity  per  24  hours,  at  a 
piston  speed  of  88  ft.  per  minute  against  a  to- 
tal head  of  21  ft.,  equivalent  to  9  lbs.  per  sq. 
in.,  with  steam  at  80  lbs.  at  the  throttle. 
Diameter    of    steam   cylinders,  8  ins.   and   12 


Boiler  insurance  paid  for  five  years  in  ad- 

25rHP.  at  $13.20 $3,300 

Assumed  life  of  boiler  plant,  25  years. 

W.iiTER    AND    DRAIN    PIPES     AND    APPURTENANCES 
IN    BUILDINGS    AND    GROUNDS. 

(a)     Pipe,    valves,    fittings,    etc.,    in    station 
building — 

Cast  iron — 
Price  of  cast  iron  pipe  delivered,  per  ton.$:i9.UU 
Price   of   cast   iron   specials   on   pipe   in 

place,  per  lb -.  •  3  cts. 

14  in.  check  valve  with  3  in.  by-pass  m 

place $82-00 

12  in.  check  valve  in  place Iio'tn 

6  in.  gate  valves,  each $l^-^0 


16  in.  gate 
Assumed 

valve 
life 

above 

valves 

m 

vears 

Wrought 

iron 

pipe— 

Size  of 

Ins. 

4 

.1 

2% 
2 

pipe 

Price  per  ft 

Cts, 

32 

22 

17 
11 

cast 


$89.00 

iron    pipe    and 


Remarks. 


Stroke  of  steam  pistons,  12  ins. 
Diameter  of  water  cylinders,  14  ins. 
Stroke  of  water  plungers,  12  ins.  . 

Pump  is  complete  with  all  necessary  fittings. 
Pumping  engine  was  erected  in  1903.  In- 
stalled complete,  $1,200, 

Quantities  in  foundation- 
Portland  concrete,  per  cu.  yd $  900 

Assumed  life  low  service  pump,  35  years. 

(b)  The  air  compressor — 
IngersoU-Rand  R.  C.  air  compressor,  8  in.  x 

8  in.  X  12  in.,  complete  with  air  ball  gov- 
ernor, 18  ins.  X  6  ft.,  erected  in  1908.  Com- 
plete, $610. 

Foundation—  c.,nnf\ 

Portland  concrete,  per  cu.  yd $10.00 

Assumed  life  air  compressor,  25  years. 

(c)  Boiler  feed  pumps— 

Knowles  boiler  feed  pump,  5  in.  x  4  in.  x  8 
in.,  erected  in  1882.     Complete,  $130. 

Assumed  life,  35  years. 

Burnam  boiler  feed  pump,  7%  in.  x  4%  in., 
with  outside  and  packed  plunger.  At  pumping 
station,  but  not  erected.  $130. 

(d)  The  electric  plant— 
Westinghouse    D.    C.    generator,    125    volts, 

20  amperes,   1,800  R,   P.   M.  belt  driven  by  a 
5  in    X  5  in    Orr  &  Sembower  vertical  "Class 
B"  engine.     Erected  1903.     Complete,  $200. 
Assumed  life,  20  years, 

(e)  Feed  water  heater — 

150  HP.  Webster  Star  vacuum  feed  water 
heater,  purifier  and  filter,  with  small  vacuum 
pump.     Erected  in  1903.     Complete,  $150. 

Assumed  life  of  feed  water  heater,  25  years. 

THE    BOILER    PLANT. 

Erie  City  high  pressure  horizontal  tubu- 
lar boilers,  "72  ins.  diameter  x  16  ft,  long  with 
70  4  in.  tubes.  Rated  at  125  HP.  each,  125 
lbs.  pressure  allowed  by  insurance  inspectors. 
They  are  furnished  with  twin  fire  furnaces 
with  Twentieth  Century  rocking  grates.  Grate 
surface  for  each  boiler  is  30  sq.  ft.  The  boil- 
ers are  suspended  from  a  steel  frame.  The 
setting  is  of  building  brick  lined  with  fire 
brick  laid  in  fire  clay.  These  boilers  were  in- 
stalled in  the  latter  part  of   1909. 

The  boiler  plant  includes  setting  boilers, 
breeching,  smoke  flue,  safety  valves,  water 
columns,  gages,  etc.     Piping  not  included. 


1V4 

iy4 
1 

% 

Vt 
3 
o 

in 
1 


2% 


1 
45 
36 

2:> 

2(1 
l.'i 

$1.00 


Asbestos  covered. 
Asbestos  covered. 
Asbestos  covered. 
Asbestos  covered. 
.-Vsbestos  covered. 
Covered  with  asbestos  and 
walnut  lagging. 


Wrought  iron  fittings — 


and  Ends. 


Price,  each. 


Cts. 
61 
15 
12 
10 
6 
34 
22 


Fittings,   Size  in  Ins 

Cross,   3.   screw 

Cross,   114.   screw 

Cross,   1.   screw 

Cross,  %,  screw 

Cross.    %,    screw 

Tee,   3,   screw 

Tee,   2%.   screw f^ 

Tee,   2,   screw '" 

Tee.   l'/4,   screw 

Tee,   IVi.  screw 

Tee,   1,   screw 

Tee,   %,   screw 

screw 

screw 

screw 

3.    screw.. 

2^4,    screw 

2.    screw.. 

IV-,    screw 

1^4.    screw 

1,  screw . . 
screw . 

%,  screw, 
screw , 
screw . 


Tee.  %. 
Tee,  %. 
Tee.  V*. 
Elbows, 
Elbows, 
Elbows, 
Elbows, 
Elbows, 
Elbows, 
Elbows, 
Elbows, 
Elbows. 
Elbows, 


4 

...;....•  3 

,     ...     .  2  . 

2 

'..'.'.'.'.     T 

.16 

Screw  union,    2     : rr 

Screw  union,    l',4 -i' ,, 

Screw  union. 

Screw  union. 

Screw  union. 

Screw  union, 

Screw  union 


%■ 


12 
10 


76 


Screw  union  lead  to  Iron,  1 '" 

Screw  union  lead  to  iron,  % ••■     *" 


l.i 


Screw 

45°   elbows.   Hi.   scrt 

45°   elbows,   1,   screw J 

45°   elbows.    '/4.  Kcrew 

Street  elbows,  I'i.  screw. 

Street  elbows.    %  .  screw i 

Street  elbows,   V2.  screw ? 

Street  elbows.    '1,   screw ;? 

Bushings,    3x2',-i; ••  ■' 

Bushings.   2x% J 

Bushings,   2xl';4 5 

Bushings,    IVaxVi •• 

Bushings,   l'4xl i 

Bushings,    l'/ix»i % 

Bushings,    lx% x 

Bushings,    %x% ' 

Bushings,    %xVt • -j 

Reducer.  4x3.  screw  ends. »J 

Reducer.  SxUi,  screw  ends 1* 

Reducer,  Ixl'/o,  screw  ends "; 

Reducer,   i/4x%,  screw  ends ^ 

Tee,    IHxl,   screw   ends i" 

Elbow,  ^4x14.  screw  ends '• 

Screw    cap.    2 1 

Screw    cap,    IVi ^ 

Screw  cap 


Screw   plugs,   1V4 , 

Screws  plugs.  1. „? 

Flange  unions.  2',^ •'■' 

Flange  unions,  2 i° 

Flange  unions.   V.i ii 

Flange  unions,  H4 |? 

Flange  unions,  1 ^^ 

Flange  unions,   ^i ^'5 

Floor  flange,    % ■ ir  n? 

Gate  valve,  3,  screw  ends. »=•"» 

Gate  valve,  2%,  screw  ends |4.u» 

Gate  valve,  2,  screw  ends Uf^ 

Gate  valve,  1,  screw  ends *    rZ 

Gate  valve.   V2.  screw  ends. ■"» 

Globe  valve,  2'hi>,  screw  ends hin 

Globe  valve.  2,  screw  ends »!.*» 

Globe  valve,  1%.  screw  ends Sl-^-; 

Globe  valve,  1V4,  screw  ends »» 
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Globe  valve,  1.  screw  ends 63 

Globe  valve,  %,  screw  ends 45 

Globe  valve,   lA,  screw  ends 35 

Globe  valve.   %,  screw  ends 30 

Globe  valve,   %.  screw  ends 25 

Angle  valve,   1?4.   screw SS 

Back  pressure  valve.   3,   screw $9.90 

Relief  valve,  CVi,  screw $11.00 

Jenkins  Bros.  Y  blowoff  valve,  2»4 $6.50 

Whistle  valve,  2,  screw 2.65 

Check  valve,   li^.  screw 1.15 

Check  valve,   1,  screw 60 

Check  valve,  ^,  screw 35 

3 -way  valve,  IH,  screw 70 

Safety  valve,    1.   screw 2.40 

Stop  cock,  1V4.  screw 48 

Stop  cock,  1,  screw 40 

Stop  cock,    %,   screw 30 

Stop   cock,    V4.   screw 27 

Corporation  cocks,   %,  screw 90 

Corporation  cocks,   Vz,  screw 70 

Faucet,   14    50 

Steam   separator,   2,    screw lo.OO 

Syphon  jet  pumps.  2,  screw 13.50 

Four  pipe  cast  iron  headers,  2 72 

Four  pipe  cast  iron  hangers,  2 10 

Pet  cocks,   Vi 12 

Flanged    tee,    5,    covered    with    asbestos 

and   walnut   lagging 4.60 

Screwed    tee,    5.    covered    with    asbestos 

and    waljiut   lagging 2.10 

Flanged    gate    valves,    5,    covered    with 

asbestos  and  walnut  lagging 13.00 

Flanges,    5,    covered    with   asbestos    and 

walnut  lagging  1.00 

Blind    flange,    5,    covered    with   asbestos 

and  walnut  lagging 1.10 

Tees,  asbestos  covered,  3,  screw  ends...  .61 
Tees,  asbestos  covered,  2,  screw  ends...  .33 
Tees,  asbestos  covered,  1%,  screw  ends.  .28 
Tees,  asbestos  covered,  1,  screw  ends...  .24 
Tees,  asbestos  covered,  %,  screw  ends..  .23 
Elbows,  asbestos  covered,  2,  screw  ends  .26 
Elbows,  asbestos  covered,  1V4,  sc.  ends  .22 
Elbows,  asbestos  covered,  1.  screw  ends  .19 
Elbows,  asbestos  covered,  %,  sc.  ends.  .18 
Elbows,  asbestos  covered,  1^,  sc.  ends.  .22 
Cross,  asbestos  covered,  I14,  screw  ends     .45 

Screw  unions,  asbestos  covered,  1% 30 

Screw  unions,  asbestos  covered,   1 28 

Flange  union,   asbestos  covered,  2 43 

Gate  valve,  asb.  cov.,  3,  screw  ends....   5.53 

Gate  valve,  asb.  cov.,  2,  screw  ends 3.20 

Globe  valve,  asb.  cov.,  Hi,  screw  ends..  2.47 
Globe  valve,  asb.  cov.,  1,  screw  ends..  1.39 
Globe  valve,  asb.   cov.,   94,  screw  ends..   1.15 

Angle  valve,  asb.  cov..   1 I.39 

Rubber  hose  with  nozzle,  %,  complete..   7.00 

Double  e.xtra  strong  lead  pipe,  per  lb...  Sets. 

1   in.   solder  nipple 13  cts. 

%    in.   solder   nipple 10  cts. 

1  in.  lead  flange  corporation  cock $  1.80 

%  in.  corporation  cocks 90  cts. 

%    in.   corporation   cocks 70  cts. 

Assumed  life  of  wrought  iron  pipe  and  fit- 
tings, 40  years. 

(b)  Pipes,  valves,  fittings,  etc.,  in  station 
grounds. 

Cast  iron — 
Laying  and   fitting  cast   iron  pipe   16  in. 

to  6  in.,  per  lin.  ft 65  cts. 

Price  pipe  per  ton,  delivered $28.50 

Specials  on  cast  iron  pipe  in  place,  per  lb  3  cts. 

Cast  iron  gate  valves,  hub  ends,  in  place : 
Size,  ins.  Price. 

JJ $70.00 

12 38.00 

S 21.00 

6 14.00 

■t 9.00 

Assumed   life  of  cast  iron  valves,  00  years. 
Wrought  iron  pipe — 

Price  per  ft 
Size,  ms,  Cts 

6 58 

a 45 

3 22 

2 11 

IVi 7 

Wrought  Iron  Fittings- 
Size. 
_  Ins.  Price. 

Foot  valve  screw  ends 6  $  5.00 

Gate  valve  screw  ends 5  10.60 

Gate  valve  screw  ends 3  5.05 

Gate  valve  screw  ends 2  2.85 

3  in.  saddles  on  outside  of  16  in.   C.   I. 
pipe,    each    $10.00 

2  in.  saddles  on  outside  of   16  in.   C.   I. 
pipe,   each    $10.00 

iVi  in.  wrought  iron  elbows  screw  ends, 

each   ,5  cts. 

Assumed  life  wrought  iron  pipe  and  fittings, 

40  years. 

Drain  pipe — 

18  in.  vitrified  tile  pipe  laid,  per  ft $  1.30 

12  in.  vitrified  tile  pipe  laid,  per  ft i'O  cts. 

6  in.  vitrified  tile  pipe  laid,  per   ft 45  cts. 

Sluice  gate  on   18  in.  pipe $  5.00 

(c)  Vaults  in   station  grounds. 

Vault  over  clean  out  opening  in  suction 
pipe. 

This  vault  is  4  ft.  inside  diameter,  bv  S  ft. 
deep,   with   8   in.    brick    walls   laid    in    Portland 


cement  mortar.     Open  bottom  and  2  in.  wood- 
en cover. 

Excavation  in  clay,  per  cu.  yd 50  cts. 

Brick    in    Portland   cement   mortar,    per 

1,000  $18.00 

Lumber  in  cover,  per  1,000  bd.   ft $36.00 

Vaults  over  valves — 

These  vaults  are  bottle  shaped,  being  4  ft. 
inside  diameter  at  the  largest  part,  drawn 
down  to  2  ft.  at  the  top  by  8  ft.  deep.  Built 
with  8  in.  brick  walls  laid  up  in  Portland 
cement  mortar,  open  bottom  and  cover  and 
frame  of  cast  iron. 

Excavation  in  clay,  per  cu.  yd 50  cts 

Brick   in    Portland   cement   mortar,    per 

1,000    $18.00 

Cast  iron  in  cover  and  frame,  per  lb. ..  .  3  cts. 
Vaults  over  bored  wells— 
These  vaults  are  bottle  shaped  and  vary 
somewhat  in  size.  An  average  size  would  be 
4  ft.  at  largest  inside  diameter  drawn  down 
to  2  ft.  at  top  by  7  ft.  deep.  Built  of  8  in. 
brick  walls  laid  in  Portland  cement  mortar. 
Open  bottom. 

Excavation   in   clay,  cu.  yd 50  cts. 

Brick    in    Portland    cement    mortar,    per 

1,000    $18.00 

Vault  over  deep  wall — 

This  vault  is  irregular  in  shape  and  meas- 
ures 19  ft.  on  the  inner  wall  by  8  ft.  deep. 
Built  of  8  in.  brick  walls  laid  in  Portland 
cement  mortar.  Open  bottom  and  has  no 
cover. 

Excavation  in  clay,   cu.  yd 50  cts. 

Brick   laid   in    Portland   cement    mortar, 

per    1,000    $18.00 

Assumed  life  of  vaults,  60  years, 
(d)     Suction  pipe  to  river — ■ 
Price  of  C.  I.  pipe  and  fittings,  per  ton.  .$28.00 

Price  of  specials  on  pipe,  per  lb 3  cts. 

For    20    ft.    cedar    piles    6    in.    diameter, 

each    $10.00 

For   16   in.   flange   end,   vertical    Ludlow 

foot  valve  in  place $85.50 

For  laying  16  in.  cast  iron  bell  and  spigot 
pipe :  average  depth  of  trench  7  ft., 
requiring  sheeting  and  constant  pump- 
ing, per  ft $  1.60 

Assumed  life  suction  pipe,  40  years. 

STATION     MISCELLANEOUS. 

Material  in  railings — 

IV4.  in.  W.  I.  pipe  in  hand  rails,  per  ft.  .   7  cts. 

1  in.  W.  I.  pipe  in  hand  rails,  per  ft 5  cts. 

1%   in.  floor  flanges,  each 24  cts. 

1%   in.  ells,  each 20  cts. 

1^4   in.   tee,  each 24  cts. 

1%   in.  3-way  railing  ells,  each 24  cts. 

1%   in.  railing  tees,  each 24  cts. 

iVi   in.   railing  ells,   each 20  cts. 

1%   adjustable  railing  ells,  each 47  cts. 

1%  in.  angle  railing  tees,  each 24  cts. 

iVi  in.   4-way   railing   ell 27  cts. 

1  in.  floor  flange 15  cts. 

1   in.  ells,  each 15  cts. 

12  in.  Butterfly  valves  with  floats  in 
filter,  each    $50.00 

6  in.  vacuum  gage $  4.00 

60  gal.  galvanized  oil  cans  with  hand 
pumps,   each $  4.50 

18  in.  X  24  in.  corrugated  galvanized 
tank  for  boiler  compound $  1.15 

Wilson  oil  filter,  13  in.  x  24  in.  galvan- 
ized  can    $25.00 

1,000  lb.  Chicago  Scale  Co.  platform 
scale   $10.00 

5  in.  telephone  alarm  gong 90  cts. 

Tripple  steam  whistle $15.00 

6  in.  Whittier  Machine  Co.  pressure 
gage $15.00 

1-pint  Detroit  sight-feed  lubricators 
each    $  5.35 

THE    rURIFIC.STION    PLANT. 

The  purification  plant  was  built  in  1903  and 
consists  of  Jewell  gravity  filters  with  a  capac- 
ity of  2,000,(100  gals,  per  24  hours,  a  clear  water 
reservoir  of  lIMI.OdO  gals,  capacity,  the  build- 
ing housing  the  filters  and  the  lime  house. 

The  filter  plant  consists  of  four  filter  tanks, 
each  15  ft.  in  diameter  by  8  ft.  high;  two  set- 
tling tanks,  each  25'/4,  ft.  in  diameter  by  16  ft. 
high :  two  lime  tanks,  each  12V4  ft.  diameter 
by  10  ft.  high  and  all  the  l)ipiiig  and  other 
parts  necessary  for  operation.  The  tanks  are 
built  of  the  best  dressed  cypress  liiniber,  3  in. 


thick,  bound  with  flat  hoops.  Good  material 
was  used  in  the  construction  of  the  plant  and 
it  has  been  kept  in  good  condition,  showing 
no  deterioration.  The  tanks  are  supported  on 
12  in.  I-beams,  laid  on  the  walls  of  the  clear 
reservoir. 

The  clear  water  reservoir  is  built  of  con- 
crete with  heavy  footings  and  heavy  side  and 
partition  walls.  The  bottom  is  concrete,  8  ins. 
thick.  It  was  partly  excavated  in  lime  stone 
rock,  requiring  blasting,  sledging  and  picking. 
The  inside  surfaces  are  finished  with  a  coat- 
ing of  cement  mortar.  There  is  a  little  steel 
reinforcement  at  the  corners  and  where  the 
partition  walls  join  the  side  walls. 

The  building  housing  the  filters  is  plain  and 
without  any  ornamentation.  It  is  built  of 
brick  laid  in  lime  mortar;  the  brick  used  be- 
ing a  good  quality  hard  burned,  red  building 
brick.  The  inside  walls  are  painted  white ; 
one  coat.  The  gable  roof  is  covered  with  a 
3-ply  Rubberoid  roofing  and  supported  by 
wooden  trusses.  The  windows  and  doors  are 
complete  with  frames  and  hardware.  The 
building   is   wired    for   electric   light. 

The  lime  house  is  a  frame  building, 
sheathed  inside  and  outside  and  supported  on 
timber  framing  set  on  concrete  piers.  The 
gable  roof  is  covered  with  3-ply  Rubberoid 
roofing. 

(a)  The  filter  plant — 

Jewell  Gravity  Filters,  complete,  with 
a  capacity  of  2,000,000  gals,  per  24 
hrs.,    each    $6,650 

Coagulating  tanks,  61,000  gals,  each,  per 
1,000  gals.,  in  place $      12 

Lime  tanks  and  appurtenances,  each....$    150 
Assumed  life  of  filter  plant,  30  years. 

(b)  The  filter  building  and  clear  water 
reservoir — • 

Area   included   between   outside   of   walls,   4,- 

188  sq.  ft. 
Cubical     contents      included     within     outside 

walls,  including  footings,   150,520  cu.  ft. 
Excavation  in  lime  rock,  requiring  blast- 
ing, sledging  and  picking,  per  cu.  yd...$  2.00 
Excavation  in  clay,  cu.  yd 35  cts 

Concrete  in  walls,  footings  and  floors — ■ 

Walls  and  footings,  per  cu.  yd $  6.50 

Floors,   per  cu.   yd $  6.00 

Cut   stone — ■ 
Dressed   Bedford  limestone  in  water  ta- 
ble, 6  ins.  thick,  per  cu.   ft $  1.50 

Dressed  Bedford  limestone  in  door  sills, 

per    cu.    ft $  1.50 

Dressed    Bedford   limestone   in    window 

sills,  per   cu.   ft $  1.50 

Walls  above  water  table — 
Good  quality  hard  burned  brick,  laid  in 

lime   mortar,   per   1,000 $18.00 

Steel  sheeting  in  gable  ends,  per  sq.  ft...  15  cts 

The  roof — 

Steel  rods  in  trusses,  per  lb 3%  cts 

Lumber  in   trusses,   rafters,  etc.,  per   1.- 

000   bd.    ft $45.(»0 

Lumber  in  sheathing,  per  1,000  bd.  ft... $40.00 

M.  &  B.  ceiling,  per  ft 6  cts 

Crown  moulding,  per  lin.   ft 3  cts 

3-ply   Rubberoid  roofing,  per  square.  ...$  4.00 

6-in.  galvanized  gutter,  per  lin.  ft 15  cts 

4-in.  corrugated  galv.  downspout,  lin.  ft.  15  cts 

Floors,  stairways,  etc. — • 
Steel    I    beams,    supporting    tanks    and 

floor,   per   lb 3  cts 

Lumber  in  stairs,  per  1,000  bd.  ft $43.00 

Lumber  in  floors,  per  1,000  bd.  ft $40.00 

Brick  walls,  painted  white,  one  coat  per 

sq.    ft 1  ct 

Millwork— 
Doors,   4   ft.x8   ft.xl%   ins.,  with  4  pan- 
els and  4  lights,  each $20.00 

Doors  2  ft.  6  ins.xS  ft.xl?4  ins.,  with  5 

panels,  each   $16.00 

12-in.xl4-in.  4  li.ght  windows,  each $  4.50 

l(i-in.x20-in.   8    li.ght    windows,    each.  ..  .$11.00 

14-iii.xl8-in.   4   light  windows,  each $5.50 

M-in.xS-in.  8  li.ght  windows,  each $10.(Hi 

16-in.x32-iu.  8  light  windows,  each $15.00 

18-in.N26-in.  8  light  windows,  each $14,110 

5-ft.x28-in.   transoms,   12  sq.   ft $6.00 

4-fl,x23-in.  transoms,  8  sq.   ft.,  each.  ...$  5.00 
Window  screens,  3  ft.   1  in.xo   ft.  9  ins. 

painted,    each    $  2.00 

W'indow  .screens,  3  ft.   1   in.x7  ft.  2  ins., 

painted,   each    $  2.25 
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Plumbing  and  li.xtures — 
Enameled   wash   basin   with   two   pantry 

cocks     $15.00 

Miscellaneous — 
Forged    steel    trolley    track    with    small 

trolley  and  wooden  platform   for  car- 
rying lime,  per  ft $  1.00 

Assumed  life  of  filter  building  and  clear 
water  reservoir,  50  years. 

(c)     The  lime  house — • 
Area  of  floor  space,  338  sq.  ft. 
Cubical  contents  included  within  outside 

surface  of   building,  4,0li0  cu.    ft. 
Excavation    in    clay,    in    trench,    per    cu. 

yd     , , ,  , , 50  cts 

Foundation—  .  ,        . 

Portland  concrete  in  piers,  per  cu.  yd..$  7,00 

Walls  and   timber   framing — 

Lumber  in  framing,  per  1,000  bd,   ft $45,00 

,  8-in,  drop  siding,  per  1,000  bd.  ft $50.00 

6-in.   sheathing,  per   1,000  bd.   ft $40.00 

Roof- 
s-ply Rubberoid   roofing,  per  square.  ...$  4.00 

This  is  equivalent  to  5.8  cts.  per  cu.  ft.,  and 
$6.90  per  sq.  ft. 

Assumed  life  of  lime  house,  35  years. 

THE    WATER    SUPPLY — THE    BORED    WELLS. 

The  bored  wells  from  which  the  water  sup- 
ply is  delivered  are  20  in  number,  three  being 
5  ins.  in  diameter,  15  being  3  ins.  in  diameter, 
and  two  being  2  ins.  in  diameter.  Each  of 
these  wells  passes  through  approximately  16 
ft.  of  clay  and  loam  and  14  ft.  of  solid  lime- 
stone rock.  They  are  driven  through  the  rock 
into  the  water-bearing  gravel  below,  and  the 
average  length  of  pipe  used  in  each  well  is 
31  ft. 

(a)  ,   Materials — 

5-in.  wrought  iron  pipe,  per  ft 45  cts 

3-in.  wrought  iron  pipe,  per  ft 22  cts 

2-in.  wrought  iron   pipe,  per  ft 11  cts 

(b)  Labor — 

5-in.    wrought    iron    pipe,    through    solid 

rock,    per    ft $  2.25 

5-in.    wrought    iron    pipe,    through    clay 

and   loam,  per   ft $  1.25 

3-in.    wrought    iron    pipe,    through    solid 

rock,    per    ft ..$2.00 

3-in.    wrought    iron    pipe,    through    clay 

and  loam,  per  ft $  1.00 

2-in.    wrought    iron    pipe,    through  ,  solid 

rock,  .per    ft $2.00 

2-in,    wrought    iron    pipe,    through    clay 

and    loam,   per    ft $1.00 

Assumed   life  of  bored  wells,  40  years. 

BORED    WELLS    ADDED    SINCE    JANUARY.    1.910. 

The  wells  added  since  January,  1910,  are 
five  in  number,  consisting  of  one  8-in.,  one 
6-in.  and  three  5-in.  These  wells  are  drilled 
through  clay,  silt  and  rock  debris  to  a  gravel 
stratum,   where  the  water  is  obtained. 


r2-in.  C.  I.  hub  and  spigot  pipe,  per  ton. $29.00 

Laying  above   r2-in.  pipe,  per   ft 60  cts 

Special  castings,   per  lb 3  cts 

14-in.    W,    I.    pipe    4    ft.     long,     with    2 

flanges     $12.80 

8-in,  standard  gas  pipe,  per  ft $  1,00 

6-in,  standard  gas  pipe,  per  ft 65  cts 

5-in.  standard  gas  pipe,  per  ft 50  cts 

8-in,  W.  I.  pipe,  per  ft 93  cts 

6-in,  W,  I,  pipe,  per  ft 58  cts 

5-in,  W,  I,  pipe,  per  ft 45  cts 

Laying  140  lin.  ft,  W,  I,  pipe,  5-in.  to  8- 

in,,  per  lin.   ft 50  cts 

8-in.   tee   screw   ends $3.00 

6-in.  tee  screw  ends $  1.23 

5-in.   tee   screw   ends 93 

6-in.   elbow    85 

5-in.    screw    plugs 26 

8-in.    screw   plugs 82 

6-in    screw    plugs 36 

8-in.  gate  valve  screw  ends ;..  .$20.25 

G-in.  gate  valve  screw  ends ■ $13.25 

5-in.  gate  valve  screw  ends $10.60 

Drilling  47   ft.   of   8-in.   well $100.00 

Drilling  42  ft.  of  6-in.  well $80.00 

Drilling   5-in.    wells ..$210,00 

Assumed  life  bored  wells  added  since  Jan- 
uary,  1910,  40  years, 

THE    DEEP    WELL, 

The  deep  well  is  200  ft,  deep  and  goes  to 
St,  Peter  sandstone.  The  wall  casing  is  5% 
ins,  in  diameter.     It  was  sunk  in  1900. 

5%-in.   well  casing,  per   ft 65  cts 

Sinking  5%-in.  well  casing,  per  ft $  2.00 

.Assumed  life  of  deep  well,  40  years. 

THE    OPEN    WELL. 

The  open  well  is  22  ft.  inside  diameter  by 
30  ft,  deep.  The  walls  are  brick  12  ins,  thick. 
laid  in  lime  mortar.  It  is  surmounted  by  a 
light   frame   building,   octagonal   in   shape. 

This  well  lias  an  18-in.  vitrified  tile  pipe 
connection  with  the  Pccatonica  River.  It  is 
in  bad  repair  and  has  not  been  used  for  a 
long  time.     It  was  sunk  in  1882. 

Excavation,  per  cu.  yd S  1.00 

Brick  in  lime  mortar,  per  1,000 $20.00 

Lumber  in  house,  per  1,000  ft.  b.  m $45.00 

MISCELLANEOUS   METERS, 

The  company  owns  meters  of  various  sizes 
of  standard  makes  which  arc  now  in  service. 
Meters  in  .service : 

Size.  Ins.  Price. 

2 $50.00 

1% 30.00 

1 IC.SO 

% 12.60 

% -    -           S.40 

%.......... 8,40 

For  distributing  and  setting  meters,  per 

meter     $  2.00 

.Assumed  life  of  meters,  25  years. 


Unit  Costs  of  Construction  for  a  Mill 

Building  in  Northern  Mexico, 

The  building  of  a  cyanide  plant  and  remod- 
eling of  an  old  mill  were  done  und'er  some- 
what adverse  conditions  owing  to  the  revo- 
lution in  Mexico  at  the  time  and  the  conse- 
quent unsatisfactory  labor  conditions,  but  the 
work  was  completed  in  14  months  from  the 
time  the  preliminary  plans  and  estimates  were 
approved  by  the  directors  of  the  company. 
The  plant  is  described  in  connection  with  a 
paper  on  the  treatment  of  silver  ore  by  D, 
L,  H,  Forbes  in  the  Transactions  of  the 
American  Institutt  of  Mining  Engineers.  The 
unit   costs   follow : 

Excavation.    16,103    cu.    yd.s.    medium    hard 

ground  with  boulders,  per  cu.  yd i  0.64 

Cement    masonry.       1.S50    cu.    yds.      stone 

partly   dressed,    per  cu.    yd 7.40 

Cement  concrete.  972  cu.   yds.,  10  per  cent 

reinforced,    per    cu.    yd 12,2R 

Carpentry,  including  buildings.  launders, 
etc..  3.203  M.  bd.  ft.  (including  tost  of 
lumber),    per    M 84.24 

Steel  tanks,  riveting,  calking.  247  tons, 
per    ton    26.38 

The  total  cost  of  the  cyanide  plant  was 
$221,207.79,  of  which  $11,203.39  was  for  pre- 
liminary  tests  and    investigations. 


Cost  of  Railway  Car  Ferry  Across  the 
Mississippi   River. 

Contributed  by   A.    M.    Van   Suken,    L,ittle    Keck. 
Arkansas. 

Having    had    occasion    to    investigate    some 
of    the    features    of    a    ferry    for   transferring 
cars  across  the  Mississippi  River  I  submit  the 
following   data   derived : 
Cost  of   two   inclines,   not   Including  shore 

protection  nor  the  yards  at  either  side. 

nor    ground    $56,000 

Cost  of  a  transfer  steamboat 30,00* 

Cost   of  operation,   based  on  a  day  shift. 

with    a    watchman    at   nisht.    including 

fuel,    per    day 30 

The  capacity  of  this  transfer,  at  this  point, 
is  four  round  trips  per  day,  eight  cars  per 
trip.  The  depreciation  of  the  incline  is  about 
the  same  as  that  of  a  wharf.  No  data  are 
available  as  to  depreciation  of  steamer.  The 
data  as  to  cost  of  transfers  which  I  was  able 
to  secure  were  very  meager.  It  was  given 
to  me  as  being  35  cts.  per  car  at  the  Ivorj' 
Incline  of  the  Iron  Mountain  at  Carondelet. 
It  was  given  as  high  as  $1.50  at  points  lower 
down  the  stream.  No  one  gave  detailed  d.ita, 
:iiid  further  inquiries  failed  to  develop  any. 
I  was  told  the  cost  of  transfer  at  the  Thebes 
Bridge  wa'^.  including  overhead  charge,  $5 
per  car. 
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Methods  of  Submarine   Rock   Drilling 

With   Drill   Boats,   With    Records 

of       Performance  —  Detroit 

River     Improvement. 

The  construction  and  operation  of  the  new- 
ly equipped  drill  boat  "Hurricane"  engaged  in 
submarine  rock  drilling  for  the  new  Living- 
stone channel  in  the  Detroit  River,  are  made 
the  subject  of  an  article  by  Mr.  C.  J,  Levey 
to  be  published  in  "Mine  and  Quarry,"  This 
work  in  the  Livingstone  channel  is  one  of  un- 
usual size  and  on  account  of  the  methods 
followed  and  of  the  plant  used  is  of  value.  We 
abstract  the  following  portions  of  most  gen- 
eral  interest   from  Mr.  Levey's  article: 

The  work  comprises  the  construction  of 
a  second  ship  channel,  22  ft.  in  depth,  so  that 
traffic  can  be  divided,  tlie  north-bound  vessels 
using  the  present  600-ft.  channel  between  Bois 
Blanc  Island  and  Amherstburg,  as  at  pres- 
ent, and  the  south-bound  vessels  using  the 
new  channel,  outside  of  Bois  Blanc  Island. 
This  new  passage,  known  as  the  Livingstone 
channel,  begins  at  Limekiln  Crossing,  north  of 
Stony    Island,    and    extends    eleven    miles,    to 


deep  water  in  Lake  Erie.  It  is  joined  about 
l\\e  miles  from  Lake  Erie  In-  the  north-bound 
channel,  and  this  double  channel  will  be  oOO 
ft.  in  width.  The  northern  six  miles  of  single 
channel  will  be  300  ft.   wide. 

Section  3  involved  excavation  entirely  under 
water.  It  consisted  of  a  strip  18,250  ft.  long, 
running  south  from  the  northern  end  of  Bois 
Blanc  Island.  The  amounts  of  material  to  be 
removed  were  about  1,500,000  cu.  yds.  of 
dredging,  classed  as  earth,  and  consisting  of 
silt,  sand,  boulders,  etc.  There  was  also  an 
amount  of  rock,  estimated  at  somewhat  over 
500,000  cu.  yds. 

The  contract  for  Section  3  was  let  to 
Messrs.  O.  E.  Dunbar  and  P.  B.  McNaughton. 
at  a  price  of  50  cts.  for  earth  excavation,  and 
$2.80  per  cu.  yd.  for  rock,  all  bank  measure- 
ment. The  contractors  sublet  the  entire  work, 
dividing  the  territory  into  three  sections,  each 
100  ft.  wide  and  18,250  ft.  long.  The  eastern 
section  was  let  to  the  M.  Sullivan  Dredging 
Co.,  the  center  of  the  Dunbar  &  Sullivan 
Dredging  Co.  of  Buffalo,  and  the  western  100 
ft.  to  the  Bufifalo  Dredging  Co.  The  loose 
material  above  the  rock  was  removed  by 
dredges,   loaded  into  scows,  and  dumped   into 


Lake  Erie.  With  this  material  out  of  the  way, 
the  average  depth  of  water  was  from  10  to  12 
ft.  The  method  of  removing  the  rock,  adopt- 
ed by  all  the  contractors,  was  to  employ  recip- 
rocating rock  drills,  mounted  on  boat.s,  of 
which  the  M.  Sullivan  Dredging  Co.  has  op- 
erated three,  the  Dunbar  &  Sullivan  Dredging 
Co.,  two.  and  the  Buffalo  Dredging  Co..  four. 
These  nine  l)oats  carried,  in  all,  35  drilling 
machines,  the  average  number  of  drills  per 
scow  being  four. 

Methods  of  Operation. — The  rock  drilled 
consisted  of  limestone  and  dolomite,  soft  in 
some  places  but  containing  hard  streaks  in 
others.  The  depth  of  holes  drilled  ranged 
from  5  to  16  ft.,  as  the  surface  of  the  rock 
was  sloping.  It  was  necessary  to  drill  to  a 
minimum  depth  of  24  ft.,  in  order  to  make 
sure  that  no  material  was  left  at,  or  above,  the 
22-ft.  level.  No  payment  was  made  for  mate- 
rial taken  from  below  the  24-ft.  level.  Full 
pavement,  on  the  rate  above  named,  was  made 
down  to  and  including  22  ft.  From  22  to  24 
ft.  half  the  above  rate  was  paid.  The  holes 
varied  from  3%  to  5  ins.  in  diameter  at  the 
top,  and  were  spaced  5  ft.  apart  in  both  direc- 
tions.    The  scows  drilled  from  15  to  2?  holes- 
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from  i>nc  setting  i)f  the  boat,  depending  on 
ihe  number  of  drills  which  they  carried.  Each 
t)last  consisted  of  ten  or  more  ranges,  or 
rows,  so  that  the  number  of  holes  shot  at  one 
blast  varied  from  1-50  to  450.  .^fter  the  rock 
\va«   broken   up   by   blasting,    it   was    removed 


ecjuipped  with  racks,  by  means  of  which  they 
were  lowered  to  rock  by  small  duplex  engines 
at  each  spud.  In  order  to  give  a  solid  and 
motionless  drill  platfonn,  the  spuds  were 
forced  down,  until  a  portion  of  the  weight  of 
tl-.e  l:oat  rested  upon  them.  This  held  the  boat 


Fig.  1 — Drill    Boat  "Hurricane"  Operating  on     the   Detroit    River    Improvement. 


with  dredges.  Part  of  it  was  dumped  into 
Lake  Erie,  and  along  the  shore  of  the  river, 
m  such  a  way  as  to  leave  a  .ii-ft.  depth  of 
water  at  all  points,  .\bout  150,000  tons  each 
year  were  taken  to  a  crusher  plant,  operated 
by  the  Dunbar  &  Sullivan  Dredging  Co.,  and 
xised  in  making  crushed  stone  for  commercial 
purposes,  .\fter  the  dredges  had  finished  their 
work,  the  rock  bottom  had  to  be  cleaned  up. 
For  this  purpose,  scows  were  moved  along 
the  line  of  the  cut,  and  divers  sent  down  to 
mspect  the  bottom.  Large  boulders  left  by 
the  dredges,  were  hoisted  into  scows  by  cables 
and  derricks.  The  completed  work  is  inspect- 
■ed  by  the  United  States  government,  by  means 
nf  what  is  known  as  "sweep"  scows.  These 
scows  are  equipped  with  winches  at  each  end. 
from  which  are  suspended  long  bars.  These 
liars  are  lowered  into  the  water,  until  at  the 
required  depth  of  2'2  ft.  below  the  surface. 
The  scows  are  then  dragged  over  the  entire 
<:ut.  to  make  sure  that  the  bottom  is  not  above 
.grade  line  at  any  point. 

Prill  Scutes  and  Eqi(ip)iieitt. — The  drill  boat 
"'Hurricane,"  of  the  IDunbar  &  Sullivan  squad- 
ron, and  the  work  done  by  it,  will  serve  to 
.give  the  reader  an  idea  of  the  equipment  and 
-methods  generally  employed  on  this  under- 
taking. A  genera!  view  of  the  "Hurricane" 
is  shown  by  Fig.  1.  The  boat  is  100  ft.  long, 
by  .32  ft.  beam,  and  7  ft.  in  depth.  An  inter- 
esting feature  of  this  scow  is  that  it  was  orig- 
inally built  as  two  boats,  16x50  ft.  in  size. 
These  had  been  used  by  Mr.  Dunbar  for  some 
work  on  the  Coast.  In  bringing  them  into 
the  Detroit  River,  it  was  necessary  to  cut 
them  in  two.  making  them  25x32  ft.  Instead 
of  making  two  small  boats  of  this  outfit,  it 
was  decided  to  build  one  large  one ;  so  the 
four  steel  sections  were  butt-strapped  togethe." 
and  internally  braced  with  ri-xr2-in.  oak 
trusses  and  iron  cross  bars,  making  the  whole 
structure  firm  and  rigid. 

Owing  to  its  origin,  the  boat  contains  two 
boilers  instead  of  one,  for  supplying  steam  to 
the  drills,  pumps,  etc.  These  are  of  the  Scotch 
marme  pattern,  one  being  of  80  h.  p.  and  the 
other  140  h.  n.  Coal  for  the  boilers  was 
hauled  on  the  deck  of  a  scow  from  Amherst- 
1)urc,  and  shoveled  into  the  bunkers  by  hand. 
Some  of  the  other  scows  had  special  arrange- 
ment for  transferring  the  coal,  without  the 
necessity  of  hand  shoveling.  The  boilers 
"burned  about  twelve  tons  of  coal  per  24-hour 
day,  which  means  3,000  lbs.  per  drill  per  eleven 
hour  shift.  Two  shifts  were  worked  each  day. 

The  boat  was  anchored  in  position  for  drill- 
ing by    four      spuds,      one      in      each     corner. 


firmly  against  the  river  current.  It  was  also 
anchored  by  end  and  side  cables,  leading  to 
anchors  in  the  river  bed.  When  necessary  to 
change  the  position  of  the  drill  boat,  for 
starting  a  new  line  of  holes,  or  to  permit  blast- 
ing, the  two  steam  windlasses,  one  at  each  end 
of  the  boat,  took  up  or  paid  out  the  cables.  Of 
course,  for  any  important  move,  tugs  were 
employed. 

Drill  Mountings. — The  boat  carries  four 
drills,  each  mounted  on  a  structural  steel 
frame,  giving  a  19-ft.  lift  or  feed.  Figure  2 
shows  a  more  detailed  view  of  one  of  these 
frames,  with  the  drills  in  place.  The  drills 
were  fed  and  hoisted  by  means  of  a  hydraulic 
cylinder  and  piston,  suitably  equipped  with 
three-way  valves  for  admitting  water  under 
pressure  to  raise  the  drill,  and  for  discharging 
it,  as  the  drill  was  fed  down.  Water  for  the 
hydraulic  cylinders  was  supplied  by  two  pairs 
of  duplex  steam  pumps,  12x5%xlO  ins.,  at 
about  200  lbs,  pressure.  The  front  part  of  the 
drill  frames  were  mounted,  to  permit  sliding, 
on  a  6.x8-in.  sill,  protected  by  a  4x%-in.  steel 
plate.  The  rear  part  of  the  frame  bore  on  a 
ij.x8-in.  block  of  wood,  which  slid  on  a  similar 
steel  rail,  fastened  to  the  deck.  To  keep  the 
drill  in  place,  while  w-orking  at  a  hole,  eye- 
bolts  were  screwed  into  the  deck  every  five 
feet,  and  the  frame  was  locked  by  means  of  a 
hook  at  the  back  of  the  frame,  which  was 
snapped  into  the  eye-bolt.  The  drill  frames 
were  slid  along  the  deck  by  means  of  a  chain, 
running  the  entire  length  of  the  boat,  and  op- 
erated by  a  double-acting,  hydraulic  cylinder, 
12  ins.  in  diameter  and  11  ft.  long,  inside  the 
drill  house.  To  move  one  of  the  frames,  a 
pronged  piece  of  steel  was  caught  into  a  con- 
venient link  of  the  chain,  the  other  end  being 
attached  to  the  base  of  the  frame.  The  hy- 
draulic cylinder  was  then  started  and  the 
frame  moved  the  necessary  distance.  Steam 
was  furnished  the  drills  by  means  of  pipes 
with  both  swing  and  slide  joints.  They  per- 
mitted the  frame  to  be  moved  along  the  deck 
the  necessary  distance,  without  changing  the 
steam  pipe  connections.  The  swing  joint  is 
similar,  to  that  in  familiar  use  on  stone  chan- 
neling machines.  A  slide  joint  was  used  in 
the  pipe,  which  ran  vertically  up  the  frame, 
for  connection  to  the  drill  cylinder.  The  rigid 
pipe  on  the  frame  was  2  ins.  in  diameter,  and 
the  sliding  pipe  IV^  ins.  Water,  for  jetting 
out  the  drill  holes,  was  supplied  from  a  duplex 
pump  7x4^2x6  ins.,  with  4%-in.  suction,  and 
2%-in.  discharge.  One  jet.  of  course,  was  sup- 
plied at  each  frame.  The  diameter  of  the  noz- 
zle was  V2  in.,  supplying  2,390  cu.  ins.  of  wa- 


ter per  cutting  minute  per  jet,  or  71.3  cu.  ins. 
of  water  per  cu.  in.  of  rock  cut.  The  pump 
was  run  at  a  speed  of  50  strokes  per  minute. 

The  steam  pressure  furnished  by  the  boiler 
was  100  lbs.,  and  the  average  length  of  feed 
pipe,  from  the  boiler  to  the  drill,  was  about 
75  ft.  The  diameter  of  the  main  steam  pipe 
was  3  ins.  The  miscellaneous  equipment  of 
the  drill  boat  included  a  dynamo  and  small  en- 
,gine  for  making  electric  light,  a  blower  and 
small  engine  to  operate  it,  also  blacksmith 
tools  for  sharpening  and  tempering  drill  steel, 
and  making  temporary  repairs  on  the  ma- 
chinery. Two  spare  drills  were  carried,  and 
a  powder  boat,  for  carrying  the  dynamite,  was 
part   of   the  equipment. 

The  crew  of  the  "Hurricane"  consisted  of 
14  men — a  driller  and  helper  for  each  ma- 
chine, one  blacksmith,  two  blacksmith's  help- 
ers, one  fireman,  one  powder  man  or  blaster, 
and  one  foreman.  The  men  lived  on  shore 
and  boarded  themselves,  being  carried  to  and 
from  their  work  by  the  company's  tugs,  from 
Amherstburg.  There  was  also  a  superintend- 
ent or  walking  boss  in  charge  of  both  the 
boats. 


Fig.  2 — Drill  Frames  on   Drill   Boat 

"Hurricane"  Showing  Drills. 

(The  flat  straps  at  the  sides,  fastened  by 
cables,  hold  the  frame  of  the  sand  pipe  in 
place.) 

Submarine  Drills. — Some  description  may 
properly  be  given  here  of  the  details  of  the 
ilrills  which  were  used  for  this  class  of  work. 
The  drills  on  the  "Hurricane"  during  the 
last  season  were  all  of  the  Sullivan,  class  "7L 
14,"    5-in    cylinder,    submarine    pattern.      The 
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TABLE    I.— FOUR    MONTHS'    PERFORMANCE    OF   DRILL 

May.  June. 

Shifts    worked    4S  r>2 

Hours   worked    481  551 

Hours    delay    44  21 

Number   of   holes    1,644  2,165 

•Number  of  holes   per  shift    34  42 

Lineal   feet   drilled    20,64S  22,929 

Depth   of  holes    12.56  10.59 

Dynamite,  60  per  cent   18,517  29,926 

Coal,    tons    SOS  328 

•Feet   per  day    860  SS2 

•Feet   per  drill  hour,   working   10.72  10.41 

•Feet  per  drill  hour,  including  delays 9.83  10.03 

Feet  per  man  hour    2.79  2.86 

Labor  per  day,   dollars    81.47  81.47 

•Labor  per  foot  drilled,   cents    9.48  9.24 

•Coal  per  foot  drilled,  in  pounds    29.6  28.6 

Coal  per  cubic  yard   pay  rock,   pounds 42.2  43.2 

•Cubic  yards   pay  rock    14,580  15,160 

•Cubic  yards  per  dav 607  583 

•Cubic  yards  per  shift,  11  hours 304  292 

The  items  marked  •  are  deductions  from  th  e  data  on  file. 


BOAT. 


July. 

August. 

52 

52 

561 

557 

11 

15 

1,505 

1,317 

29 

25 

19,603 

16,139 

13.02 

12.28 

37,865 

33,219 

332 

327 

754 

622 

8.75 

7.25 

8.5S 

7.06 

2.45 

2.02 

81.47 

81.47 

10. SI 

13.10 

33.8 

40.5 

47.6 

58.0 

13,970 

11,320 

538 

436 

269 

218 

drill  has  a  length  of  stroke  of  SVa  ins.,  and  is 
capable  of  boring  holes  40  to  50  ft.  in  depth, 
with  a  diameter  of  2V^  to  5  ins.  It  is  fitted 
with  1%-in.  hose,  or  pipe  connections,  for 
steam  or  air  required  18  h.  p.  for  operation,  and 
weighs  980  lbs.  bare.  The  valve  motion  is  of 
the  air  thrown,  "differential"  pattern,  such  as 
is  ordinarily  used  in  the  regular  "differential" 
Sullivan  drills,  employed  for  lighter  work. 

A  cushion  valve,  however,  is  provided,  which 
prevents  the  piston  from  striking  either  the 
front  or  back  head,  when  operating  under 
wide-open  throttle.  This  permits  the  macliine 
to  operate  at  practically  full  speed,  when 
starting  a  hole  in  broken  rock,  or  on  a  slop- 
ing surface,  and  also  greatly  facilitates  the 
work  of  restoring  a  deflected  hole  to  proper 
alinement.  This  valve  may  also  be  used  to 
advantage,  in  pumping  out  a  hole  which  has 
been  clogged  with  mud,  before  loading  it  for 
firing.  This  cushion  valve  is  held  in  normal 
position  by  a  spring,  and  a  cord,  or  small 
chain,  can  be  attached  to  the  valve  lever,  so 
that  when  the  drill  is  operating  beyond  the 
reach  of  the  operator,  the  lever  may  be  thrown 
forward  by  pulling  on  the  cord. 

Drill  Steel. — The  steels  which  these  ma- 
chines employed  were  30%  ft.  long,  with  a 
section  of  l^  ins.,  and  the  cutting  bit  upset  to 
■iVii-m.  gage  of  phis  (  +  )  form.  The  bits  were 
tempered  until  a  file  would  not  affect  them. 
When  necessary  to  sharpen,  or  to  remove  the 
bits  for  changing  the  holes,  they  were  hauled 
out  of  the  hole  by  hand,  by  .-means  of  block 
and  tackle,  suspended  at  the  fop  of  the  drill 
frame.  On  some  of  the  boats,  no  block  and 
tackle  was  available,  and  it  was  the  practice 
to  wrap  one  end  of  the  chain  around  the  drill 
piston  and  the  other  at  about  the  middle  of 
the  steel.  The  drill  was  then  hoisted  on  the 
hydraulic,  until  the  steel  overbalanced,  when 
it  was  grasped  by  half  a  dozen  men,  and  car- 
ried to  the  blacksmith   shop. 

The  depth  of  holes  drilled  during  the  past 
season  by  the  "Hurricane,"  averaged  from  14 
to  16  ft.  Nineteen  holes  were  put  into  a  row, 
and  there  were  twelve  rows,  making  228  holes 
to  each  blast. 

Sand  Pipe.— On  both  the  Dunbar  &  Sulli- 
van boats  a  device  was  employed  which  added 
greatly  to  the  speed  and  efficiency  of  the  drill- 
ing and  to  the  economy  of  drill  steel.  This 
was  the  sand  pipe,  in  effect,  a  heavy  cast  steel 
funnel  about  18  ins.  across  the  flaring  portion, 
and  with  a  pipe  or  spigot,  some  4  ft.  long,  of 
suflncient  diameter  to  provide  about  %-in. 
clearance  for  the  drill  steel  to  work  in.  This 
was  lowered  at  the  starting  of  a  fresh  hole, 
by  means  of  circular  casting,  or  frame 
with  arms  at  each  side,  under  the  neck  of  the 
funnel.  The  pipe  was  allowed  to  sink  by  its 
own  weight  through  the  sand,  which  in  nearly 
all  parts  of  the  work  had  been  washed  by  the 
current  over  the  surface  of  the  roc.k.  The 
weight  of  the  pipe,  which  was  of  steel,  and 
the  pressure  of  the  sand  around  it  held  it  firm- 
ly in  place.  It  was  hoisted  or  lowered  by 
means  of  cables,  attached  to  the  extremities 
of  the  branches  referred  to,  passing  to  the 
top  of  the  fratne,  handled  by  small  hoisting 
engines.  With  this  pipe  or  casing  resting  on 
the  surface  of  the  rock  itself,  the  time  needed 
to  start  a  hole  was  greatly  diminished,  par- 
ticularly when  the  rock  was  exceptionally  hard 
or  uneven.  The  confinement  of  the  bit  pre- 
vented to  a  great  extent  the  bouncing  off  of 


the  steel,  the  chipping  of  corners,  etc.,  which 
sometimes  is  sufficient,  when  the  sandpipe  is 
not  used,  to  make  necessary  the  resharpening 
of  the  bits  before  the  hole  can  be  started. 

If  it  is  necessary  to  change  steels  during  a 
hole,  the  sand  pipe  prevents  sand  or  small 
stones  from  falling  into  the  hole  while  the 
steel  is  out  of  it.  Without  the  sand  pipe,  this 
cause  of  delay  has  frequently  been  a  serious 
one.  After  the  hole  is  completed,  the  sand 
pipe  prevents  it  from  being  filled  up  before 
the  powder  is  placed  in  it,  and  the  wide  open- 
ing of  the  funnel  cuts  down  the  time  needed 
for  the  powder  man  to  find  the  top  of  the 
hole  with  his  charger.  The  charger  itself  is 
a  frequent  cause  of  blocking  the  hole,  because 
in  feeling  for  the  edge  of  it  gravel,  is  often 
knocked  in,  so  that  re-drilling  is  required. 

Loadiny  the  Holes. — In  Fig.  2,  leaning 
against  each  drill  frame  is  a  long  thin  rod. 
This  is  the  charging  tube.  As  ordinarily 
made,  it  consists  of  a  section  of  2-in.  piping, 
about  12  ft.  long,  slit  to  admit  the  sticks  of 
powder.  At  the  upper  end  of  this  pipe  is  12 
ft.  of  1%-in.  pipe.  To  the  upper  end  of  this, 
again,  is  fastened  a  ring,  so  that  the  entire 
tube  can  be  lowered  by  block  and  tackle,  fast- 
ened to  the  top  of  the  drill  frame,  with  a  rope 
for  operation  from  the  deck.  .\  wooden  stick 
%  ins.  in  diameter  and  25  ft.  long,  runs 
through  the  pipe,  for  ramming  the  powder  out 
of  the  charging  tube,  and  into  the  hole.  When 
loading,  the  stick  is  pulled  out  of  the  charg- 
ing tube,  and  held  in  place  by  a  wooden 
wedge. 

The  process  of  loading  the  holes  is  as  fol- 
lows: The  hole  is  first  thoroughly  cleaned  by 
the  drill  runner  and  his  helper;  they  then 
call  the  powder  man,  who  brings  the  amount 
of  powder  proper  for  the  hole.  This  powder 
is  in  the  form  of  "Pluto"  dynamite,  of  GO  per 
cent  strength,  made  up  in  sticks  1%  ins.  in 
diameter  by  15%  ins.  long.  Each  one  weighs 
1%  lbs.  Twenty  to  thirty  sticks  are  required 
for  each  hole,  depending  on  the  diameter  and 
depth.  The  powder  man  shoves  the  sticks  up 
into  the  bottom  of  the  charging  tube,  forcing 
the  first  one  up  with  the  second,  and  so  on, 
until  the  pipe  is  full.  The  last  stick  is  wrapped 
with  wire  or  rope,  or  a  small  wedge  is  used 
to  keep  the  sticks  from  falling  out.  The  tube 
is  then  lowered  into  the  completed  hole,  and 
the  powder  forced  into  place,  by  means  of  the 
rammer,  or  loading  stick,  worked  by  two  men. 
Two  tubes  full  are  required  to  provide  a 
charge  for  the  hole. 

It  sometimes  happens,  particularly  when  a 
sandpipe  is  not  used,  that  a  hole  is  lost  after 
the  powder  has  been  placed  in  it,  or  partially 
placed  in  it.  In  this  case,  it  is  necessary  to 
move  the  frame  and  drill  a  new  hole.  In 
firing  a  blast,  the  last  two  or  three  only  of  the 
total  number  of  holes  are  wired.  A  fuse  is 
inserted  in  the  powder  in  the  usual  way,  and 
after  the  drill  boats  have  been  gotten  out  of 
danger,  by  pulling  on  their  anchor  lines,  these 
two  or  three  holes  are  set  off  by  an  ordinary 
blasting  battery.  The  two  or  three  holes  that 
are  fired  set  off  the  rest. 

Blasting. — The  Dunbar  &  Sullivan  boats 
used  a  method  of  firing  their  charges  which 
is  rather  unusual,  and  which  was  adopted 
after  a  number  of  experiments.  Mr.  Dunbar 
concluded  that  the  ordinary  firing  battery  was 
not  necessary,  and  now  employs  a  dozen  dry 
cells  for  the  same  purpose.     An  induction  coil 


was  used  at  first,  but  further  experiment 
showed  that  even  this  was  unnecessary,  and 
that  the  current  from  even  a  single  very  weak 
dry  cell  was  sufficient  to  explode  the  ordinary 
cap.  The  electrical  firing  system,  now  used  on 
the  Dunbar  &  Sullivan  boats,  consists  merely 
of  about  a  dozen  of  these  cells,  arranged  in 
series,  with  connections  led  out  to  various 
terminals  along  the  side  of  the  boat.  When 
a  shot  is  to  be  made,  one  wire  is  connected 
to  a  terminal,  and  the  shot  fired  by  touching 
the  other  wire  to  the  other  terminal.  A  doz- 
en dry  cells  has  lasted  one  boat  through  an 
entire  season. 

Explosives. — The  powder  used  in  the  Dun- 
bar &  Sullivan  work  was  known  as  G(J  per 
cent  "Pluto,"  a  brand  manufactured  by  the 
Dunbar  &  Sullivan  Dredging  Co.  for  its  own 
use,  on  a  small  artificial  island  in  the  river. 
This  was  necessary  because  common  carriers 
will  not  transport  explosives  containing  more 
than  60  per  cent  of  nitroglycerine. 

One  million  pounds  of  66  per  cent  "Pluto" 
powder  were  made  here  and  used  on  the  Dun- 
bar &  Sullivan  section  of  the  contract.  The 
M.  Sullivan  Dredging  Co.  used  the  same 
amount  of  58  per  cent  "Pluto"  dynamite.  The 
Buffalo  Dredging  Co.  used  1,000,000  lbs.  of 
58  per  cent  Dupont  powder,  known  commer- 
cially as  "60  per  cent,"  but  made  one  or  two 
per  cent  less  to  make  certain  of  meeting  the 
transportation  laws. 

The  following  summary  is  taken  from  the 
government  records  in  Amherstburg,  Ontario, 
which  show  the  data  on  the  work  for  four 
consecutive  months  in  liUl.  These  data  rep- 
resent work  done  when  IngersoU-Rand  drills 
were  in  operation  on  the  boat.  No  data  are 
available  on  the  work  of  the  drill  boat  since 
the    installation    of    the    Sullivan    machines. 

The  ligures  of  cost.  Table  1,  per  lineal  foot 
drilled  and  per  cu.  yd.  of  pay  rock,  are  based 
on  the  average  performance  for  a  period  of 
four  months  or  204  shifts.  The  average  depth 
of  hole  was  taken  as  12.11  ft.  The  holes  were 
drilled  about  3  ft.  below  pay  grade  and  the 
cu.  yds.  of  pay  rock  are  figured  on  the  basis: 

Average  over  four  months,  779  ft.  drilled  per 
day. 

Average  over  four  months,  390  ft.  drilled  per 
shift. 

Average  over  four  months,  541  cu.  yds.  of 
pay  rock  per  day. 

Average  over  four  months.  270  cu.  ft.  of 
pay  rock  per  shift. 

No  account  has  been  taken  of  the  contract- 
or's overhead  charges,  profit,  cost  of  getting 
plant  into  operation  in  the  spring  and  clean- 
ing up  in  the  fall,  storing  equipment  during 
winter,  le.gal  expenses,  insurance,  charity,  etc. 
The  table   follows: 

Work  on  this  undertaking  was  begun  in 
the  spring  of  li)08,  and  was  prosecuted  during 
the  period  of  navigation  in  the  five  succeeding 
seasons.  The  contract  calls  for  completion  in 
750  "good  working  days."  Nearly  all  the  rock 
drill  work  on  all  three  subcontracts  is  com- 
pleted. A  small  amount  of  dredging  remains 
still  to  be  done,  and  it  is  expected  that  the 
section  will  be  turned  over  to  the  government 
engineers  before  the  close  of  navigation  this 
fall.  This  will  be  well  within  the  time  speci- 
fied. 


Cost  of  Dredging  20,000,000  Cu.  Yds. 
of  Material  in  1911,  With  39  Hy- 
draulic Pipe  Line  Dredges. 

(ST.\FF    .•\RTICLK.) 

The  cost  of  work  done  in  1.011  by  the  sea- 
going hopper  dredges  of  the  U.  S.  Govern- 
ment was  presented  in  detail  in  our  issue  of 
Sept.  25,  1912.  .-Vs  stated  there,  there  are 
137  dredges  engaged  in  Government  rivers 
and  harbor  improvement  work.  Among  these 
are  42  hydraulic  pipe  line  dredges.  The  work 
of  these  pipe  line  dredges  as  described  and  tab- 
ulated in  this  article  is  compiled  from  infor- 
mation given  in  the  renorts  of  the  Chief  of 
Engineers,  U.  S.  A,,  Ge"n.  W.  H.  Bixby.  The 
total  cost  of  the  work  done  by  this  fleet  was 
$1,463,106  for  the  year,  or  an  average  of  7.18 
cts.  per  cubic  yard  excavated.  The  total  cost 
of  the  fleet  and  of  the  outfit  used  in  connec- 
tion with  its  work,  is  $3,664,000.  If  the  Gov- 
ernment  paid   interest   on   this   at  5   per   cent 
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the  cost  of  excavation  would  be  increased 
about  1  ct.  per  cu.  yd.  The  cost  per  cubic 
yard  varies  from  2.46  cts.  for  the  dredge 
"Wahalak,"  which  excavated  in  sand  and 
niud,  to  78.6  cts.  for  the  "St.  Croix,"  excavat- 
ing gravel  and  sand.  This  last  is  an  unusually 
high  cost  and  is  due  to  the  very  poor  condi- 
tion of  the  dredge.  The  dredge  excavated 
only  about  8,000  cu.  yds.  and  was  dismantled 
and  put  out  of  commission.  The  next  highest 
cost  was  20  cts.  per  cubic  yard,  which  is  more 
nearly  indicative  of  the  cost  of  operating  in 
difficult    materials. 

The  work  done  by  the  various  dredges  as 
given  in  various  parts  of  the  report  follows. 
Beginning  with  the  work  of  the  dredges  of 
the  Mississippi  River  Commission  it  may  be 
well  to  describe  briefly  of  what  their  work 
consists  as  a  whole.  On  June  20,  1896,  the  Mis- 
sissippi River  Commission  adopted  a  project 
for  obtaining  and  maintaining,  by  means  of 
dredges,  a  channel  in  the  Mississippi  River  be- 
low Cairo,  with  a  width  of  2o0  ft.  and  a  depth 
of  at  least  9  ft.  throughout  the  year,  except 
when  the  river  is  closed  by  ice.  The  com- 
mission in  1891  took  under  consideration  the 
question  of  construction  of  dredging  devices 
to  be  operated  with  a  view  to  obtaining  tem- 
porary relief  for  low-water  navigation  and 
experimented  along  these  lines  between  1891 
and  1896.  Up  to  the  present  time  ten  hy- 
draulic dredging  plants  have  been  constructed, 
nine  of  which  are  still  serviceable. 

The  floating  plant  pertaining  to  dredges 
and  dredging  consists  of  the  following: 
Dredges,  "Beta,"  "Gamma,"  "Delta,"  "Ep- 
silon,"  "Zeta,"  "Iota,"  "Kappa,"  "Henry  Flad" 
and  "B.  M.  Harrod" ;  ten  steamboats,  five  pile 
sinkers,  two  barges,  one  pump  boat,  two  calk- 
ing flats  and  six  sectional  dock  sections,  and 
a  number  of  skiffs  and  small  motor  boats. 
The  small  tenders  "Venus,"  "Vulcan, Mer- 
cury" and  "Mars"  were  used  at  different 
times  as  fleet  tenders  during  the  lay-up  sea- 
son. 

All  employes  were  furnished  subsistence  in 
kind.  During  the  year  93,313  rations  were 
served  at  a  cost  of  $0.6065  each,  including  the 
wages  of  cooks,  waiters,  and  all  necessary  la- 
bor in  caring  for  quarters. 

Thirty-four  barges  of  coal,  containing  512,- 
605  bushels,  were  purchased  during  the  year. 
Twenty  of  these  barges  were  delivered  at  the 
coal  harbor  above  Caruthersville,  Mo.,  13  at 
the  dredge  depot,  and  1  to  dredge  "Epsilon" 
at  Vicksburg,  Miss.  In  addition  to  these  3-1 
barges,  1,493  bushels  were  purchased  in  open 
market  by  boats  en  route. 

The  coal  delivered  at  the  coal  harbor  was 
cared  for  there  and  delivered  to  the  dredges 
in  that  stretch  of  the  river  as  required.  At 
the  close  of  dredging  operations  all  barges 
remaining  at  the  coal  harbor  were  moved  to 
the   dredge    depot   at   West    Memphis,   Ark. 

During  the  low-water  season  of  1910  seven 
dredges,  the  "Gamma,"  "Epsilon,"  "Zeta." 
"Iota,"  "Kappa,"  "Henry  Flad"  and  "B.  M. 
Harrod,"  were  operated  at  various  crossings 
from  Medleys,  31  miles  below  Cairo,  to 
Youngs  Point,  just  above  Vicksburg,  or  597 
miles  below  Cairo.  As  the  operations  of 
these  nine  dredges  were  under  the  same  con- 
ditions, a  statement  of  the  work  of  two  of 
them  will  suffice  to  show  the  conditions  for 
all  the  work.  The  followin.g  is  a  statement 
of  the  operations  of  these  dredges  while  in 
the  field  during  the  low-water  season  of  1910. 
The  work  and  division  of  time  of  each  dredge 
is  given  in  Table  HI. 

The  dredge  "Gamma,"  with  pontoons,  pile 
sinker,  and  coal  barge,  in  tow  of  the  steamer 
"Nokomis."  left  the  dredge  fleet  on  Aug.  12 
and  arrived  at  Maverties  Landing  on  the  loth. 
The  dredge  was  moved  out  on  Island  No. 
14  crossing  on  \\x%.  17  and  commenced  dredg- 
ing on  the  same  day.  Drcd.ging  was  conliiuied 
until  the  23d.  At  8:25  p.  m.  on  this  date  the 
valve  rod  of  the  hi.gh  pressure  engine  broke. 
Repairs  were  completed  and  the  dredge  was 
again  moved  out  on  the  crossing  on  Aug. 
2(5.  On  account  of  the  character  of  the  ma- 
terial encountered,  which  was  stiff  mud.  a 
new  location  w-as  selected  where  dredging  was 
continued  until  7 :50  a.  m.  on  .'\ug.  28.  At 
this   time  work  was  again   suspended   on   ac- 
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count  of  breaking  of  the  brass  valve  seat  on 
the  high  pressure  engine.  Since  the  necessary 
repairs  could  not  be  completed  within  10 
days  or  two  weeks,  the  "Gamma"  was  moved 
to  the  dredge  fleet  at  West  Memphis,  leaving 
Fritz  on  Aug.  30,  and  arriving  at  the  dredge 
fleet   on   the   31st. 

The  dredge  was  again  placed  in  commission 
and  moved  out  on  the  bar  opposite  the  dredge 
fleet  on  Sept.  15.  The  repairs  to  the  valve 
seat  of  the  high  pressure  cylinder  of  the  main 
engine  were  completed  on  the  16th.  While 
dredging  in  5  ft.  of  sand  and  pulling  ahead 
at  the  rate  of  300  ft.  per  hour  the  pinion 
which  drives  the  gear  wheel  of  the  port  wind- 
ing drum  was  broken.  Dredging  was  contin- 
ued at  intervals,  using  a  2-in.  manila  line  in- 
stead of  the  port  cable.  On  Oct.  10  the  dredge 
was  moved  to  the  bank  for  the  purpose  of  in- 
stalling the  new  suction  head.  The  "Gamma" 
departed  for  Walts  Crossing  on  Oct.  29  and 
arrived  there  on  the  30th.  Work  was  begun 
on  this  crossing  on  the  30th  and  was  complet- 
ed at  midnight  on  Nov.  1,  when  the  dredge 
was  moved  out  of  the  channel.  Some  delays 
in  dredging  were  caused  by  clogging  of  the 
discharge  pipe  and  the  breaking  of  the  lever 
of  the  main  pump  siphon  valve.  On  Xov. 
2  the  plant  was  started  for  the  foot  of  Bul- 
lerton  Crossing  and  arrived  at  that  point  on 
Nov.  3.  Dredging  was  commenced  on  the 
3d  and  continued  until  the  8th,  when  the 
dredge  was  moved  out  of  the  channel  to  await 
a  lower  stage.  Delays  in  dredging  were  on 
account  of  cleaning  suction  pipe,  repairs  to 
condenser  valves  and  washing  boilers.  This 
dredge  remained  at  the  bank  near  Drivers 
Landing  until  Nov.  15.  On  this  date  she  was 
moved  down  to  Island  No.  35  crossing,  and 
commenced  dredging  on  the  16th.  The  work 
in  this  crossing  was  completed  on  the  18th 
and  the  dredge  was  swung  out  of  the  channel. 
On  the  20th  the  plant  was  moved  down  tn 
Pecan  Point  and  tied  up  there  to  await  a 
lower  stage.  Dredging  becoming  necessary 
a  second  time  in  Walts  Crossing,  the  plant 
was  moved  down  to  Deans  Island  on  Nov. 
21,  and  on  the  22d  out  onto  Walts  Crossing. 
.^fter  delays  in  placing  plant  on  the  crossing, 
on  account  of  grounding  coal  Iiarge.  breaking 
the  spud  and  injuries  to  the  wheel  and  rud- 
der of  the  tender,  dredging  was  commenced 
on  Nov.  26  and  the  work  completed  Dec.  3. 
Delays  in  dredgin.g  were  caused  by  clogging 
of  the  suction  and  discharge  pipes.  On  com- 
pletion of  the  work  in  Walts  crossing  the 
dredge  was  moved  out  of  the  channel  and 
tied  up  to  the  b.mk  at  Deans  island.  The 
"Gamma"  l.iy  at  tlie  bank  at  Deans  Island 
until  Dec.  11.  when  the  plant  was  moved  to 
the  dredge  fleet,  arriving  tliere  the  same  day. 
On  Jan.  11  the  dredge  was  moved  out  on  the 
har  opposite  the  dredge  fleet  for  the  purpose 
of  testing  the  drag  suction  head.  The  tests 
were  discontinued  on  the  13th  and  the  dredge 
was  moved  back  into  the  fleet  and  laid  up. 

The  dredge  "Epsilon"  was  moved  out  on 
the  bar  opposite  the  dredge  depot  on  .Vug.  2ii 
and  departed  for  Pattons  Crossing,  at  the  ftiot 
of  President's  Island,  in  tow  of  the  steamer 
Laiita  on  the  23rd,  arriving  there  the  same 
day.  Preparations  for  dredging  were  com- 
pleted and  work  was  commenced  in  this  cross- 
ing on  Aug.  25.  The  work  contemplated  was 
completed  at  midnight  on  the  26th,  and  the 
dredge  was  swung  out  of  the  channel  to  await 
a  lower  stage.  The  depth  in  the  crossing  was 
increased  from  T  to  11  ft.  Some  delays  in 
dredging  were  on  account  of  slipping  off  of 
rubber  sleeves  and  parting  of  cables.  The 
plant  was  moved  to  Helena.  Ark.,  on  Sept.  2. 
On  the  4th  the  dredge  left  Helena  for  Cat- 
fish Point  and  arrived  on  the  5th.  She  was 
tied  up  at  the  bank  at  Catfish  Point  to  await 
a  lower  stage.  The  "Epsilon"  was  moved  out 
on  the  Catfish  Point  crossing  on  Sept.  10. 
Dredging  was  commenced  on  Sept.  11  and 
continued  until  midnight  on  the  13th,  when  a 
sharp  rise  in  the  river  rendered  further  work 
unnecessary.  The  dredge  was  then  moved 
to  Greenville,  Miss.,  leaving  Catfish  Point  on 
the  14th  and  arriving  at  Greenville  the  same 
day.  The  plant  remained  at  the  bank  at 
Greenville  awaiting  a  lower  stage  until  Sept 
a*,  when  it  was  again  moved  to  Catfish  Point. 


arriving  there  on  Oct.  1.  Dredging  was  com- 
menced on  the  3rd  and  continued  until  the 
.'Hh,  when  a  satisfactory  channel  had  been  ob- 
tained. The  "Epsilon"  remained  at  Catfish 
Point  until  Oct.  11,  when  she  started  for 
Rosedale,  Miss.  She  arrived  at  Rosedale  on 
the  12th,  and  was  tied  up  at  that  point  to 
await  a  lower  stage.  The  plant  was  moved 
down  to  Catfish  Point  on  Nov.  1,  arriving 
there  at  10:50  a.  m.  Dredging  was  commenced 
in  Catfish  Point  crossing  at  7:15  p.  m.  on  this 
date  and  continued  until  the  4th,  when  the 
dredge  was  moved  to  the  side  of  the  channel. 
A  survey  made  on  completion  of  the  work 
showed  that  a  few  more  cuts  were  needed. 
The  dredge  was  therefore  again  placed  in  the 
crossing  and  work  commenced  on  Nov.  6. 
This  work  was  completed  on  the  7th.  The 
dredge  was  then  moved  to  .Ashton  crossing, 
leaving  Catfish  Point  on  the  7th  and  arriving 
at  Ashton  on  the  9th.  Dredging  was  com- 
menced on  Ashton  crossing  on  Nov.  9  and 
continued  until  the  12th.  On  completion  of 
the  work  the  dredge  was  moved  out  of  the 
channel  to  await  a  lower  stage.  Delays  in 
dredging  in  Catfish  Point  were  due  to  clean- 
ing drift  from  the  suction  head,  repairs  to 
ponton  couplings,  winding  engine  and  suction 
hoist  chain.  The  material  in  the  crossing  was 
medium  sand  with  a  small  amount  of  gravel. 
The  material  at  .Ashton  was  medium  sand. 
The  plant  left  .\shton  crossing  on  Nov.  17 
for  Youngs  Point  and  arrived  there  the  same 
ilay.  Dredging  in  this  crossing  was  com- 
menced on  the  18th  and  completed  on  the 
20th.  On  the  morning  of  Nov.  21  the  plant 
was  moved  to  the  l)ank  in  the  canal  at  Vicks- 
burg,  and  lay  there  awaiting  a  lower  stage. 
Delays  in  dredging  at  .■Xshton  were  due  to 
repairs  to  the  winding  engines.  Delays  in 
dredging  at  Youngs  Point  crossing  were  due 
to  the  breaking  of  ponton  joints  and  hot  jour- 
nal bearings  on  the  main  engines.  The  ma- 
terial in  Youngs  Point  crossing  was  medium 
sand  with  a  considerable  amount  of  driftwood 
The  tow  left  Vicksburg  on  Dec.  8  for  Green- 
ville, Miss.,  arriving  there  on  the  13th  and 
departing  for  the  dredge  fleet  on  the  16th.  It 
.irrived  at  the  latter  point  on  the  24th.  On 
arrival  at  the  dredge  fleet  the  "Epsilon"  was 
laid  up. 

On  the  Mississippi  River  between  the  mouths 
of  the  Ohio  and  Missouri  rivers  the  four 
dredges  belonging  to  the  St.  Louis  district 
were  in  commission  throughout  the  entire 
navigable  low  water  season,  July  to  Decem- 
ber. Owing  to  unusual  low  water  it  became 
necessary  for  the  first  time  in  the  history  of 
dredging  in  this  district  to  operate  dredges 
during  the  spring  season,  and  two  dredges. 
"Selma"  and  "Thebes,"  were  put  in  commis- 
sion to  maintain  an  8-ft.  channel  during  the 
months  of  May  and  June,  1911.  All  dredges 
were  operated  whenever  and  wherever  re- 
quired for  a  total  of  3.805  dredge  hours, 
slightly  more  than  one-fifth  of  their  total  time 
in  commission.  At  the  close  of  the  fall  sea- 
son they  were  sent  to  winter  harbor  when 
threatened  by  ice.  but  at  the  end  of  the  year 
the  two  in  commission  were  retained  in  serv- 
ice. 

The  "Thebes"  was  loaned  to  the  Rock  Isl- 
and district  at  the  beginning  of  the  fall  sea- 
son to  dredge  a  channel  through  Freemans 
Bar,  about  three  miles  below  .^Iton,  111.,  but 
was  withdrawn  after  only  two  days'  work, 
and  before  the  completion  of  the  channel,  be- 
cause of  insufficient  water  to  float  the  dredge 
and  towboat. 

.\II  four  dredges  worked  at  the  eastern  in- 
cline of  the  Illinois  Southern  Ry.,  opposite 
Ste.  Genevieve,  Mo.,  at  different  times  to 
keep  the  railroad  ferry  in  operation,  thereby 
insuring  a  supply  of  coal  for  the  dredges 
and  construction  works  of  the  district.  The 
"Thebes"  was  placed  in  comrrission  and  used 
exclusively  in  this  service  March  22  to  May 
22.  All  other  work  was  for  maintenance  of 
the  required  depth  in  the  main  channel  be- 
tween St.  Louis  and  the  mouth  of  Ohio  River, 
no  dredging  being  required  between  the  mouth 
of  Missouri  River  and   St,  Louis. 

The  total  number  of  channels  dredged  at 
the  23  localities  where  the  dredges  operated 
was  76      These  had  a  combined  length  of   19 


miles  and  an  average  width  of  200  ft.  The 
total  amount  of  material  dredged  was  nearlv 
3,500,000  cu.  yds.  in  3,800  dredge  hours,  ai\ 
average  of  900  cu.  yds.  per  hour.  The  aver- 
age rate  of  sand  excavation  per  hour  for  the 
28-in.  pumps  of  the  dredges  "Selma"  and 
"Thebes"  was  nearly  800  cu.  yds.  per  hour, 
and  for  the  32-in.  pumps  of  the  dredges  "Fort 
Gage"  and  "Fort  Chartres"  nearly  1,100  cu. 
yds.  per  hour. 

The  amounts  of  excavation  were  measured 
in  place,  from  soundings  before  and  after 
the  passage  of  the  dredge,  .-^s  already  stated, 
the  dredges  were  engaged  in  actual  excava- 
tion about  one-fifth  of  their  time  in  com- 
mission. The  final  cost  of  dredging  was  about 
7  cts.  per  cubic  yard  of  sand  moved,  includ- 
ing the  cost  of  idle  time,  upkeep  aiul  repairs 
during  the  year.  If  the  dredges  had  been 
run  for  the  entire  time  in  commission,  the 
expense  would  have  been  augmented  only  by 
the  increased  amount  of  fuel,  oil,  etc..  con- 
sumed, and  the  cost  for  such  continuous  op- 
eration with  the  same  average  output  would 
have  been  sliehtly  over  1  ct.  per  cubic  yard. 
.•\s  the  dredges  must  be  held  in  readiness  for 
work  as  it  offers,  depending  upon  fluctuations, 
stages  and  changes  in  river  conditions,  wide 
variation  in  cost  of  work  from  year  to  year 
cannot  be  avoided. 

The  U.  S.  dredges  "Cataract"  and  " Uncle 
Sam"  were  engaged  from  the  early  part  of 
the  year — July  11  and  Aug.  22.  respectively — 
rehandling  the  materials  which  had  been 
dredged  by  the  seagoing  dredges  "Delaware" 
and  ".Manhattan."  The  "Cataract"  and  "Un- 
cle Sam"  were  laid  up  for  repairs  during  the 
winter. 

The  combined  dredge  and  snagboat  "Dela- 
tour"  was  employed  in  the  New  Orleans  dis 
trict  for  the  removal  of  snags  and  mainte- 
nance of  the  channels  in  Bayou  Teche,  Pla- 
quermine  Locks.  Calcasieu  Lake  and  Flat 
Lake,  La.  The  material  <lredged  was  mostly 
black  mud. 

The  dredge  "Port  .-Xrthur"  was  engaged  ni 
the  improvement  at  Johnson's  Bayou  and  in 
other  work  in  the  Dallas.  Tex.,  district  From 
March  24  to  May  5.  1911,  at  Johnson's  Bayou 
the  channel  dredged  was  2.200  ft.  long  and 
averaged  110  ft.  wide  and  7  ft.  deep  at  mean 
low  gulf  level.  The  amount  of  material  re- 
moved here  was  40,613  cu.  yds.  at  ."(.I  cts.  per 
cubic  yard. 

The  dredge  "Barnard  "  was  engaged  at  Gulf- 
port  and  Ship  Island  Pass  from  Julv  1  ti> 
Dec.  10,  1910,  removing  during  this  time  1.156.- 
938  cu.  yds.  of  material,  place  raeastirement. 
at  a  field  cost  of  t  15  cts.  per  cubic  yard,  or 
a  gross  cost  of  4.75  cts..  including  surveys, 
office  expenses,  etc  The  depth  excavated  wa.-- 
19  ft.  below  mean  low  tide  and  the  material 
here  is  soft  mud.  The  ilredge  was  then  tem 
porarily  engaged  in  the  work  of  raising  the 
iiattleship  "Maine"  in  Havana  Harbor. 

The  construction  of  the  dredge  "Pasca- 
goula"  and  attendant  plant  were  completed 
during  the  fiscal  year.  She  dredged  458.000 
cu.  yds.  from  the  Pascagoula  River  at  9.66  cts.. 
or  7.41  cts.  operating  cost.  She  was  towed 
to  Beloxi,  Miss.,  on  Oct.  14  and  from  that 
time  to  Oct.  28  dredged  out  the  chaitnel  to 
its  projected  depth  and  width  at  a  field  cost 
of  3.51  cts. jDer  cu.  yd.  for  the  109,000  cu.  yds. 
dredged,  "ffle  channel  has  a  least  depth  of 
7.7  ft.  at  mean  low  water. 

The  "Pascagoula"   was  engaged   from   Nov. 
21  to  Dec.  10  on  the  improvement  of  the  Wolf 
and  Jordan  Rivers,  Miss.     Her  work  here  wa^ 
as  follows : 
Number  of  en.  yds.,  place  measurement, 

dredged  within  limits  of  the  project...     111,477 

Total   field   cost $5,221.24 

Gross  cost,   including  surveys,  office  ex- 
penses,   etc $5,g04.Sl 

Field  cost  per  cu.  yd.,  cts 4.68 

Gross  cost  per  cu.  yd.,   cts S.il 

Available   draft   in    Jordan    River   Chan- 
nel,  ft T 

Available  draft   in  Wolf  River  Channel, 

ft 6^t 

The  dredge  and  its  pipe  line  were  consid- 
erably interfered  with  in  the  work  at  this 
locality  by  shallow  water.  The  total  yardage 
actually  removed  in  the  work  was  137.087  cu. 
yds.,  but  the  above  figure  shows  the  material 
removed  strictly  within  the  limits  of  the  proj- 
ect, allowing  2  ft.  for  overdepth. 
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From  Dec.  1-5,  IHIO,  to  Jan.  .5,  1911,  this 
dredge  worked  in  the  E,  Pearl  River,  Miss., 
accomplishing  work  as   follows: 

Total  number  of  cu.  yds.  of  material  re- 
moved     178,044 

Cu.     yds.    of    material    removed    within 
limits    of    the    project,    allowing    1    ft. 

overdepth    128,843 

Field  cost  of  the  work $4,432.63 

Gross   cost   of   work,    including   surveys, 

office   expenses,   etc $7,059.73 

Field  cost  per  cu.  yd.,  cts 3.44 

Gross  cost  per  cu.   yd.,  cts 5. 48 

Length  of   channel   dredged,    miles 1.2 

Width  of  channel  dredged,   ft 200 

Depth    of    channel   dredged,    ft 9  to  10 

On  Jan.  5  the  "Pascagoula"  commenced 
work  in  the  anchorage  basin  at  Gulfport  and 
continued  almost  without  interruption  until 
May  .31,  1911,  removing  l,ft59,071  cu.  yds.  of 
material,  place  measurement,  of  which  919,89'2 
cu.  yds.  were  strictly  within  the  project  lim- 
its, and  is  the  only  work  considered  in  figur- 
ing the  cost.  The  gross  cost  of  this  work  was 
$39,596.91,  or  4.3  cts.  per  cubic  yard,  and  the 
field  cost  was  3.77  cts.  per  cubic  yard.  This 
includes  the  handling  twice  of  1.56,779  cu.  yds. 
of  material,  which  was  necessary  to  get  it 
properly  removed.  The  material  dredged  here 
was  sand  and  clay.  The  total  yardage  cred- 
ited to  the  dredge  is  1,719,013,  but  this  is  only 
the  amount  removed  from  within  the  limits 
of  the  project,  from  1  to  2  ft.  being  allowed 
for  overdepth.  The  total  yardage  dredged 
was  2,013,.555. 

The  dredge  "Wahalak"  was  purchased  in 
lillO  and  operated  in  improving  the  harbor  of 
.Mobile  from  March  24  to  May  31,  1911.  Her 
operating  cost  was  2.33  cts.  for  the  1,00.5,93.5 
cu.  yds.  This  amount  was  dredged  from 
within  the  limits  of  the  project,  allowing  1  ft. 
for  overdepth.  The  actual  number  of  cubic 
yards  dredged  was   1,128,777. 

The  dredge  "Col.  A.  M.  Miller"  operated 
throughout  the  greater  part  of  the  year  on 
the  30  ft.  project  in  the  Galveston  channel, 
completing  the  third  cut  525  ft.  from  the  line 
ef  wharves  to  the  fifth  cut,  825  ft.  from  the 
line  of  wharves,  and  removing  a  total  of 
1,140,983  cu.  yds.  of  material,  of  which  196,- 
985  cu.  yds.  was  new  work  and  943,998  cu. 
yds.  of  refill.  Nov.  21  to  29,  1910,  the  dredge 
filled  a  bulkhead  for  the  United  States  life- 
saving  station  on  the  dike,  placing  about  5,00© 
cu.  yds.  of  material.     The  dredge  was  under- 


going general  repairs  Nov.  30,  1910,  to  Jan. 
28,  1911. 

On  March  14  to  27  the  dredge  was  em- 
ployed in  improving  the  channel  to  Port  Bol- 
iver,  Tex.,  the  channel  here  having  shoaled 
to  a  depth  of  about  20  ft.  This  work  was 
done  at  a  cost  of  -3,687  cts.  for  operation,  or 
4.013  cts.  for  total  cost.  The  yardage  re- 
moved was  127,618. 

The  work  of  the  combination  hydraulic 
dredge  and  snagboat  "C.  W.  Howell"  were 
continuous  e.xcept  during  short  periods,  when 
the  boat  was  undergoing  minor  repairs,  and 
extended  over  the  river  between  Shrcveport 
and  Water  Valley,  La.,  300  miles. 

The  following  is  a  summary  of  the  work 
performed  by  the  "Howell"  during  the  year: 

Snags  pulled  and  destroyed 2,895 

Stumps  pulled  and   destroyed 1.804 

Logs   removed   from   channel 15 

Sliore  snags  cut 521 

Leaning  trees  felled  and  cut  up 356 

Wreck   heaps   desti'oyed 2 

The  crew  of  the  "Howell"  also  finished 
driving  piles  for  a  coal  chute  at  the  mouth  of 
Black  River,  put  in  bracing  and  planked  the 
sides  down  6  ft.  from  the  top.  This  work 
was  stopped  by  a  rise  of  the  river  Feb.  11, 
1911.  The  dredge  was  laid  up  Aprir21,  1911,  at 
Shreveport,  La.,  for  annual  repairs  and  paint- 
ing, which  were  not  quite  finished  at  the  end 
of  the  fiscal  year.  A  summary  of  her  dredg- 
ing operations  is  given  below : 

Cost  per  cu.  yd. 


Operat- 

Total 

Improvements. 

Cu.  yds. 

ing  cost. 

cost. 

Hanna     Reef 

removed. 

Cts. 

Cts. 

Double    Bayou... 

7,613 

10.67 

10.81 

Turtle    Bayou 

40,816 

8.949 

9.461 

Cedar     Bayou 

79,125 

8.862 

11.248 

Clear    Creek 

8,922 

11.49 

11.66 

Dickinson     Bayou 

127,231 

9.922 

10.361 

Chocolate     Bayou 

85,067 

9.935 

10.126 

Oyster    Creek 

46,968 

10.222 

10.333 

Aransas    Pass. . . . 

61,843 

9.559 

11.179 

Work    for  private 

101,652 

8.351 

9.286 

parties    

15,591 

15.205 

15.20.-, 

Total 574,858  9.607  10.439 

The  dredge  "Florida,"  a  combination  hy- 
draulic and  dipper  dredge,  was  operated  from 
Aug.  26.  1910,  to  Jan.  12,  1911,  in  improving 
the  channel  of  the  St.  Johns  River,  F!a.,  from 
Palatka  to  Jacksonville.  A  total  of  530,937 
cu.  yds.  were  removed  at  a  cost  of  5.78  cts. 
per  cubic  yard.  The  cut  through  Racy  Point 
shoal  was  completed  to  a  width  of  180  ft. 
Before  improvement  there  were  four  shoals. 


between  Tocoi  and  Palatka.  These  were  To- 
coi  Shoal  with  a  least  depth  of  11.1  ft..  Racy 
Point  Shoal  with  a  least  depth  of  10.1  ft'.. 
(.)range  Mills  Flats  with  a  least  depth  of  9.8 
ft.  and  Foresters  Point  Shoal  with  a  least 
depth  of  11.6  ft. 

The  project  is  a  cliannel  200  ft.  wide  and 
13  ft.  deep  through  the  shoals  named. 

The  "Florida"  was  at  work  after  Feb.  2, 
1911,  to  the  end  of  the  year,  between  Palatka 
and  Lake  Harney  on  the  St.  Johns  River.    '  ■ 

At  Volusia  Bar  25,906  cu.  yds.  of  sand  were 
dredged'  and  21  old  submerged  piles  were 
pulled  from  the  channel.  .\  cut  120  ft.  wide 
for  a  length  of  1,140  ft.  and  50  ft.  wide  for 
a  length  of  476  ft.  and  60  ft.  wide  for  a 
length  of  480  ft.  was  made,  completing  the 
channel  to  the  projected  width  of  100  ft.  and 
to  a  depth  of  10  ft.  for  a  distance  of  2,096  ft. 
Work  of  clearing  for  the  cutoff  at  Revolving 
Bend,  68.8  miles  above  Palatka,  began  March 
7,  1911.  Dredging  began  at  this  place  March 
13  and  was  completed  March  29,  1911.  From 
the  cutoff  18,961.8  cu.  yds.  were  removed, 
forming  a  channel  110  ft.  wide  and  10  ft.  deep. 
Work  of  clearing  and  blasting  began  in  the 
cutoff  at  Dutchman's  Point,  77.1  miles  above 
Palatka,  March  27,  1911.  Dredging  began 
April  7  and  was  completed  at  this  place  June 
19,  1911.  .At  this  point  .56,091.6  cu.  yds.  of 
material,  mostly  hard  clay,  were  removed, 
forming  a  cutoff  1,227  ft.  long,  110  ft.  wide 
and  from  8  to  10  ft.  deep.  Dredging  began  at 
Florida  Bend  June  27  and  was  in  progress  at 
the  end  of  the  fiscal  year.  Here  1,333.3  cu. 
vds.  of  clav  were  removed,  forming  a'  cut  7.5 
ft.  long,  60  ft.  wide  and  10  ft.  deep.  The  to- 
tal amount  dredged  on  this  improvement  was 
102,193.3  cu.  yds.  Through  the  cutoffs  6.7 
acres  of  timber  were  cleared  and  the  stumps 
and  hard  clay,  to  a  depth  of  6  ft.,  were 
blasted.  The  clearing  and  blasting  cost  $9.- 
119.24  and  the  dredging,  includii^g  all  other 
contingent  expenses,  cost  $21,437.54,  or  20.98 
cts.  per  cubic  yard. 

The  dredge  "Jacksonville"  was  rented  to 
the  Wilmingtan  district,  where  she  remained 
during  the  year  at  a  rental  of  $41  per  calen- 
dar day.  She  was  operated  day  and  night  for 
three  months  and  during  the  day  only  for 
nine  months.  She  was  engaged  in  improvinR 
the  Cape  Fear  River  channel  at  and  below 
Wilmington,  N.  C. 
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TABLE    III. 


-PERCENTAGE    DISTRIBUTION    OF  TIME  WOIiKED  AND  TIME   LOST   IN   YEARS    WORK    OF'    39     GOVERNMENT    HYDRAULIC 

PIPE   LINE   DREDGES. 
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The  12  in.  dredge  ''Chas.  Humphreys"  was 
engaged  on  the  improvement  of  the  Black 
Warrior  and  Tomhigliee  rivers  in  .'Mabam;>. 
and  worked  over  about  oO  miles  of  the  river 
below  Tuscaloosa.  This  dredge  removed  12'2,- 
576  cu.  yds.  of  material  at  a  cost  of  about  12 
cts.  per  yard.  E,xtcnsive  repairs  were  made 
to  machinery  and  pipe  line  of  this  dredge. 

The  "Congaree,"  a  12  in.  dredge,  worked 
fairly  steady  during  five  months,  from  .'Xugust 
to  November,  inclusive,  and  during  June.  The 
dredge  worked  a  part  of  the  months  of  July. 
December,  February  and  May.  It  dredged 
the  following  quantities  of  sand  in  the  Con- 
garee River.  S.  C. : 

Cu.  yds. 

From  Granby  Shoal 129.202 

From   Consjaree  Creel< 60.347 

From  Gill  Creek 111.212 

From  Congaree  Bridge  Shoal 3,000 

The  cost  of  the  work  was  somewhat  in- 
creased for  this  dredge  because  of  the  neces- 
sity of  keeping  a  part  crew  while  she  was 
laid  up.  in  order  to  care  for  the  floating  plant 
and  to  be  ready  to  resume  work  on  short 
notice. 

The  15  in.  dredge  "Tortoise"  commenced 
its  work  for  the  fiscal  year  on  the  14th  of 
July  at  Superior  Entry,  Wis.,  and  excavated 
and  deposited  where  needed  a  total  of  189.666 
cu.  yds.  Of  this  6,4li0  cu.  yds.  were  dredged 
from  shoals  in  the  vicinity  of  the  harbor  end 
of  the  south  concrete  revetment  and  deposited 
as  refilling  for  trench  on  the  shore  side  of 
that  revetment.  .A.  total  of  7..599  cu.  yds.  was 
dredged  from  the  north  side  inner  channel 
and  deposited  as  refilling  behind  the  north 
concrete  revetment,  and  175,667  cu.  yds.  have 
been  excavated  from  the  north  side  inner 
■channel  and  deposited  through  pipe  line  vary- 
ing froin  1.700  to  2,000  ft.  in  length  on  the 
lake  shore  between  the  shore  end  of  the  north 
rubble  inound  breakwater,  under  construction, 
and  the  shore  end  of  the  north  concrete  re- 
vetment as  completed. 

The  cuts  taken  out  by  this  dredge  on  the 
north  side  inner  channel  cover  an  area  de- 
fined by  a  width  of  200  ft.  by  1,200  ft.  in 
length.  The  average  depth  of  this  area  was 
5  ft.  before  dredging  and  2.3  ft.  after  dredg- 
ing. The  cost  per  cubic  yard  was  10.3  cts., 
e.xclusive  of  additional  improvements  to  the 
plant. 


The  dredge  "Pettus,"  a  15  in.  hydraulic 
dredge,  removed  the  following  quantities  of 
sand  and  gravel  from  the  various  localities 
named.  The  work  consisted  of  improvements 
in  the  .Mabaiua  River,  .\la. 

Miles  below 
Mont- 

Localities.                                     gomery.  Cu.  yds. 

Middle   Bause  Bar 3V4  27.259 

Helow  Hobbs  Island 170  103,954 

Bates  Bar   198  

Haines  Island    203  

Jewetts  Bar   241  53,890 

Williamson  Bar   14,074 

Total    199,177 

The  average  field  cost  was  10%  cts.  per 
cubic  yard  for  dredging. 

The  dredge  "Ram."  a  16  in.  dredge,  was 
employed  on  the  improvement  of  the  .Atcha- 
falaya  and  Red  rivers  in  Louisiana  and  Ark- 
ansas. 

The  dredge  "Morgan''  was  at  work  in  the 
harbor  at  Savannah,  Ga.,  rehandling  the  ma- 
terial dredged  by  the  two  seagoing  hopper 
dredges   "Savannah"  and  "Cumberland." 

Tlie  dredge  "Pclee"  was  employed  on  work 
in  the  Upper  Mississippi  River.  Between  St. 
Paul  and  Minona,  Minn.,  she  dredged  335,000 
cu.  yds.  of  sand  at  4.2  cts.  per  cubic  yard. 
Below  Winona  to  the  Wisconsin  River  she 
made  two  cuts  through  a  sand  bar  at  Dakota. 
Minn. 

The  dredge  "Vesuvius"  was  also  engaged 
in  the  Upper  Mississippi.  She  removed  from 
the  channel  above  Arsenal  Island  a  total  of 
'23,930  yds.  of  mud  mixed  with  sand  and 
gravel  at  a  cost  of  14.6  cts.  per  cubic  yard. 
During  this  time  she  worked  with  a  double 
crew.  Between  April  8  and  Oct.  8,  1910,  she 
operated  on  the  Wisconsin  River  to  Le  Claire, 
Wis.,  covering  136  miles  and  removing  93,372 
cu.  yds.  from  bars  at  a  cost  of  8  cts.  per 
cubic  yard. 

The  "Etna"  was  employed  on  the  Mississippi 
from  Rock  Island  to  Burlington,  covering  a 
number  of  points  and  removing  by  sounding 
measurements  251,849  cu.  yds.  at  11  cts.  She 
was  also  employed  on  the  Cottonwood  Island 
crossing,  where  the  channel  was  deepened  4 
ft.,  and  also  in  the  harbor  of  refuge  below 
Davenport,  where  the  entrance  was  deepened 
4%   ft. 

The  "Hecla.     with   a  single  crew,  was  em- 


ployed for  one  month  near  Keokuk,  la.  The 
length  of  the  cut  made  was  640  ft.  and  the 
area  34,660  sq.  ft.  The  material  was  chiefly 
mud  and  amounted  to  3,891  cu.  yds.  She  was 
employed  from  May  11  to  21  at  Dynamite 
Island.  The  length  of  the  cuts  were  914  ft. ; 
area  covered.  89,760  sq.  ft.;  spoil,  4,719  cu. 
yds.  Between  July  26  and  29  she  was  en- 
gaged in  making  a  cut  through  the  shoal  bar 
between  the  ujipcr  mouth  of  Des  Moines  River 
and  Warsaw.  1  he  length  of  the  cut  was  540  ft. 
The  area  covered  was  54,000  sq.  ft.  and  the 
spoil  was  6,'258  cu.  yds. 

The  hydraulic  dredge  "Geyser,"  equipped 
with  a  10-in.  Edwards  centrifugal  sand  pump, 
was  employed  between  July  1  and  Oct.  20  on 
the  Illinois  and  Mississippi  canal,  being  trans- 
ferred on  the  latter  date  to  other  work.  An 
area  of  663,181  sq.  ft.  was  covered  by  the 
dredge  below  Lock  '29.  The  material  was 
largely  sand  and  coarse  gravel  and  averaged 
6.4  ft.  in  depth  to  a  depth  of  1.8  ft.  below 
grade  and  was  discharged  throufh  a  r2-in. 
pipe  line  well  aw.iy  from  the  proposed  chan- 
nel, usually  along  the  opposite  bank  or  in  side 
chutes.  About  157,905  cu.  yds.  were  removed 
at  a  cost  of  4.4  cts.  per  cubic  yard. 

The  dredge  ",St  Croix"  operated  in  the 
Minnesota  River.  Repairs  to  the  dredge  and 
barges  were  made  in  the  early  part  of  July 
and  the  dredge  began  to  work  in  the  latter 
part  of  July  at  Savage  Bar,  where  a  cut  ■500x 
70x3  ft.  was  made  and  1,944  cu.  yds.  removed. 
In  August  the  fleet  was  moved  to  the  Men- 
dota  Bar,  where  dredging  was  done  for  a 
distance  of  about  500  ft.,  55  ft.  wide  and  3  ft. 
deep  at  low  water,  2,546  cu.  yds.  being  re- 
moved. Early  in  September  the  fleet  dropped 
down  to  the  bar  at  the  mouth,  which  was  cut 
through  for  a  distance  of  about  750  ft.,  40  ft. 
wide  and  3  ft.  deep  at  low  water ;  material  re- 
moved, 3.888  cu.  yds.  .\bout  the  10th  of  Octo- 
ber the  fleet  was  taken  to  the  St.  Croix  River 
for  work  on  that  improvement.  The  dredge 
was  in  such  bad  condition  that  she  was  dis- 
mantled and  was  not  rebuilt. 

The  dredge  "Warroad''  and  fleet  of  barges 
were  employed  on  the  improvement  of  Zippe! 
Bay,  Lake  of  the  Woods,  Minn.  The  fleet 
arrived  at  Zippel  on  June  26,  when  a  heavy 
storm  arose  there  which  beached  the  dredge. 
Before    it    could    again    be   floated    it    was    so 
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damaged  that  extensive  repairs  were  neces- 
sary. It  was  possible  to  operate  the  dredge, 
but  its  efficiency  was  decreased.  About  1,000 
cu.  yds.  were  removed  here  in  the  project  for 
a  200  ft.  channel. 

The  dredge  "Indiana"  was  prevented  by 
high  water  from  working  on  the  lower  Ohio 
River  until  July  21,  when  she  was  sent  to 
Evansville,  Ind..  where  she  commenced  work 
for  the  fiscal  year  in  improving  the  Ohio 
River.     Her  operations  were  as  follows : 

Location. 

Miles  below 

Pittsburgh.  Date  and  Material.  Cu.  yds. 

796...Julv  21-Aus.   19— Sand  and  gravel. .  .33,779 

873 Aug.  20-30— Sand  and  gravel 14,387 

897 Aug.    31-Sept.    26— Sand 51.927 

900... Sept.   27-Oct.  24 — Sand  and  gravel. .  .43,839 

900 Oct.    24-Nov.    20— Sand 98.141 

900 Nov.   20-30— Sand 21.259 

4.47 June  23-27— Gravel  and  rock 1.280 

From  Sept.  24  to  Nov.  .30  the  dredge  "In- 
diana" was  operated  by  double  crew  in  two 
watches  of  10  hours  each,  and  owing  to  the 
lateness  of  the  season  and  to  the  locality  of 
operations  when  the  change  was  made,  men 
suitable  for  the  work  were  not  to  be  had. 
With  the  help  at  hand,  however,  it  was  dem- 
onstrated that  the  dredge  could  be  operated 
in  this  manner  with  great  advantage  to  navi- 
gation. 

On  Dec.  1  the  plant  was  laid  up  for  winter 
above  Island  Creek  at  the  upper  end  of  Pa- 
ducah,  Ky.,  the  dredge  tender  discharged  and 
such  members  of  the  dredge  crew  not  re- 
quired for  caretaking.  etc.,  were  furloughed  or 
discharged.  The  dredge  remained  in  winter 
quarters  at  Paducah.  Ky.,  until  Feb.  12,  1011, 
and  was  then  moved  to  Dam  No.  37,  Ohio 
River,  for  annual  repairs,  arriving  on  Feb.  25. 
On  Richmond  Bar,  447  miles  below  Pitts- 
burgh, the  "Indiana''  reached  a  part  which 
consisted  of  gravel  with  many  boulders  and 
loose  rock,  large  enough  to  choke  the  suction 
pipe  and  pump,  causing  great  delay,  besides 
risking  injury  to  the  machinery.  She  was, 
therefore,  ordered  to  the  lower  river  to  other 
work. 

The  dredge  "Oregon"  was  built  in  1008  for 
use  on  various  harbors  on  the  coast  of  Oregon 
and  Washington.  At  the  beginning  of  the 
year  she  was  operating  on  the  18  ft.  project 
in  the  Chehalis  River  below  Cosmopolis, 
Wash.  She  covered  9,000  lin.  ft.  of  the  200 
ft.  channel  by  Aug.  10,  1910,  and  removed 
133,8.52  cu.  yds.  at  a  cost  of  6.45  cts.  per  cubic 
yard. 

From  Aug.  10  to  Oct.  6,  1910,  dredging  was 


done  in  tlie  Chehalis  River  above  Cosmopolis 
and  a  channel  7%  ft.  deep  was  provided  be- 
tween Cosmopolis  and  Montesano.  The  total 
length  of  channel  covered  by  the  dredge  was 
10,800  ft.,  and  the  total  quantity  of  material 
removed  was  64,000  cu.  yds.,  at  a  cost  of  G.45 
cts.  per  cubic  yard.  The  dredge  was  towed 
from  Gray's  Harbor  on  Oct.  26  with  27  pon- 
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Sketch    Showing    Arrangement    of    Holes    in 
Side  Cut  Drift  Round. 


tons  and  began  dredging  on  Nov.  10  on  the 
18  ft.  project  at  Cops  Bay.  The  dredge 
worked  14  days  at  this  place  and  excavated 
about  10,000  cu.  yds.  of  sand,  but  the  rough 
water  rendered  it  advisable  to  leave  this  shoal 
and  dredge  farther  up  the  bay  during  the 
winter.  On  April  16,  1911,  the  dredge  com- 
menced on  the  cut  through  North  Shoal, 
which  was  completed  May  5,  1911,  after  ex- 
cavating 30,170   cu.   yds.   of   sand,   wh'ich   was 


pumped  along  the  edge  of  the  west  shore. 
The  dredge  was  then  moved  to  the  shoal 
which  it  had  left  in  November  and  excavated 
45,546  cu.  yds.  of  sand,  a  portion  of  which 
was  pumped  behind  a  bulkhead  on  the  west 
shore,  and  the  balance  on  the  east  shore.  This 
was  completed  on  June  3,  1911.  On  June  8 
the  dredge  and  two  scows  loaded  with  pon- 
tons and  pipe  were  towed  to  the  Coquille 
River,  which  empties  into  the  Pacific,  about 
375  miles  north  of  San  Francisco.  On  June 
16  the  dredge  started  work  on  the  Bandon 
Shoal  and  by  June  30,  1911,  removed  28,504 
cu.  yds.  at  a  cost  of  15.4  cts.  per  cubic  yard. 


A  Side  Cut  Round  for  Drifting  in  Flat 
Dipping  Sedimentary  Rock. 

An  uncommon  form  of  drifting  cut  is  illus- 
trated in  the  accompanying  drawing.  This  cut 
is  employed  in  drifting  in  the  flat  dipping 
dolomite  of  the  Missouri  lead  mining  dis- 
trict, and  some  figures  of  its  cost  and  effect- 
iveness are  given  in  the  "Engineering  and 
Mining  Journal." 

The  drifts  employed  are  about  6%  ft.  high 
and  8  ft.  wide.  One-man  drills  are  commonly 
employed,  two  in  a  drift,  one  mounted  on  each 
side  of  a  vertical  column.  With  two  drills  a 
round  can  be  drilled  and  blasted  in  one  shift. 
In  drifting  the  drilling  is  done  only  on  day 
shifts,  and  the  machine  men  always  have  a 
clean  shift  with  which  to  start.  A  one-man 
machine  will  drill  about  40  ft.  of  hole  per 
shift  in  average  ground,  taking  out  the  time 
required  in  setting  up  and  loading  and  blast- 
ing. 

With  this  side  cut,  the  round  is  alternated 
from  one  side  to  the  other  so  that  in  about 
three  rounds  the  face  of  the  drift  is  squared 
up.  A  round  will  square  i:p  from  4  to  4% 
ft.  per  shift,  and  the  average  speed  of  drifting 
in  the  district  is  about  90  ft.  per  month  of  26 
days.  Generally  from  11  to  14  holes  will  break 
a  round  as  shown  in  the  accompanying  dia- 
gram of  a  drift  round,  .'\bout  20  lbs.  of  dyna- 
mite per  foot  is  used  in  such  a  drift,  and  about 
12  to  18  tons  are  broken  by  a  round.  This 
seems  a  high  consumption  but  it  should  be 
noted  that  only  .35  per  cent  dynamite  is  used. 

The  cost  of  driving  is  about  $10  to  $11  per 
ft.,  of  which  cost  about  25  per  cent  is  for 
labor.  This  cost,  though,  only  takes  in  the 
direct  charges  pertaining  to  drifting,  such  as, 
breaking,  shoveling,  tramming,  drill  upkeep, 
air  and  explosives. 
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Methods     of     Constructing     Concrete 
Alley  Pavement  at  Billings,  Mont. 

Contributed  by  John  N.  Bdy,  Assistant  City 
Engineer,  Billings,  Mont. 
During  the  summer  of  1911  it  became  ap- 
parent that  the  city  of  Billings  must  improve 
certain  alleys  in  the  business  district.  Nat- 
urally, the  demand  for  this  improvement  had 
become  more  persistent  upon  the  completion 
of  street  paving  in  the  immediate  vicinity.  It 
was  realized,  too,  that  the  pavement  selected 
must  be  thorou.ghly  good  and  able  to  with- 
stand heavy  traffic,  as  it  was  proposed  to  pave 
the  alleys  in  two  very  important  retail  busi- 
ness blocks.  Brick  and  wood  block,  at  a 
probable  cost  of  $3.55  and  $3.35  per  sq.  yd., 
respectively,  were  considered  too  e.xpensive ; 
and  it  was  finally  decided  to  construct  a  7%- 
in.  concrete  pavement  on  a  6-in.  gravel  base. 
The  contract  provided  for  the  paving  of  ap- 
proximately 900  lin.  ft.  of  20-ft.  alley,  or  a 
total  of  2,000  sq.  yds.  Of  this  amount  1,6.50 
sq.  yds.  were  constructed  in  the  fall  of  1911, 
the  remainder  being  placed  in  September, 
1912.  The  contract  price  was  $2.25  per  sq. 
yd.,  which  included  grading  but  did  not  in- 
clude the  construction  of  inlets  and  catch 
basins. 

Drainage. — The  drainage  problem  was  per- 
haps unusually  complex.  Each  of  the  blocks 
chosen    for   improvement   was   so   laid   out  as 


to  contain  a  3-way  or  "T"  alley,  as  indicated 
in  Fig.  1.  At  each  of  the  three  street  out- 
lets permanent  concrete  sidewalks  and  alley- 
crossings  had  previously  been  constructed,  the 
grades  of  whicli  had  been  established  without 
regard  to  the  probability  of  paving  the  alley. 
It  was  imperative,  therefore,  that  the  new 
grades  be  adjusted  to  conform  to  the  existing 
improvements.  A  small  strip  of  brick  paving 
in  one  of  the  alleys,  numerous  area-ways  and 
variable  floor  elevations,  all  added  to  the  dif- 
ficulty of  making  this  adjustment.  A  mini- 
mum longitudinai  grade  of  0.3  per  cent  was 
adopted :  and  after  careful  consideration  it 
was  decided  to  break  grade  at  the  alley  inter- 
section, and  drain  all  three  sections  of  the 
alley  toward  the  center  of  the  block.  At  this 
point  were  placed  three  inlets  leading  into  a 
catch  basin,  which,  in  turn,  emptied  into  a 
Y-branch  of  the  main  sewer  in  the  long  alley. 

Figure  1  indicates  the  general  arrangement 
of  the  structures  above  noted.  Fig.  2  show's 
some  details  of  the  special  inlet  used.  The 
catch  basin  was  built  of  concrete,  with  6-in. 
walls,  3x4  ft.  inside  bottom  dimensions,  and 
vertical  walls  3  ft.  high.  The  basin  is  6  ft. 
deep  and  was  covered  with  a  22x22-in.  open 
C.  I.  grate. 

Cross-Section  of  Pavement. — The  typical 
pavement  section  is  shown  in  Fig.  3.  A  trans- 
verse slope  of  0.4  ft.  in  10  ft.  was  deemed 
ample,  and  it  has  so  proved.    As  will  be  noted 


in  a  succeeding  paragraph,  it  was  not  always 
possible  to  secure  just  this  section,  on  account 
of  existing  alley-crossings,  the  necessity  of 
observing  floor  grades,  etc.  The  sketch,  how- 
ever, does  not  show  the  design  as  originally 
adopted,  and  as  carried  out  on  about  half  the 
work.  The  contract  called  for  the  construc- 
tion of  a  two-course  pavement:  6  ins.  of  1:6 
gravel  concrete  base,  and  a  1%-in.  topping  or 
wearing  coat  of  1  :2  mortar.  It  is  likely  that 
this  plan  would  have  been  followed  through- 
out, had  it  not  happened  that  near  the  com- 
pletion of  the  first  alley  the  contractor  was 
unable  to  obtain  sand.  He  w-as  then  permitted 
to  finish  the  day's  work  with  one  course,  or 
7%  ins.  of  1 :4  concrete.  This  one-course 
pavement  proved  so  easy  to  lay,  and  appeared 
to  be  so  satisfactory,  that  supplementary  plans 
were  drawn  providing  for  such  construction 
on  the  remainder  of  the  contract.  The  sub- 
grade  was  shaped  to  conform  to  the  cross- 
profile  of  the  concrete,  and  a  sub-base  of  6 
ins.  of  gravel  or  cinders  was  placed  through- 
out. 

Expansion  Joints. — The  pavement  was  di- 
vided into  square  sections  by  placing  a  Vi-in. 
transverse  expansion  joint  every  20  ft.  These 
joints  were  usually  made  by  removing  the 
wooden  expansion  strips  and  filling  the  open- 
ing with  a  tar  filler.  On  the  1912  work,  how- 
ever, the  expansion  strips  of  soft  wood  were 
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not  removed,  but  were  trimmed  otif  to  the  sur-       Under  such  circumstances  it  was  necessary  to       as    the   pitch-tilled   brick.      It   is   not   slippery 
face  of  the  pavement  and  left  in  place.  provide  an  e.xtra  crew  to  reshape   the  cinder      and  the  writer  is  advised  by  the  Street  Com 


No  provision  was  made  for  a  longitudinal  bed.  However,  this  difficulty  was  not  so  ap- 
joint  in  the  center,  nor  at  the  sides,  of  the  parent  where  gravel  was  used  in  the  sub- 
alley.  Where  no  building  interfered  the  in-  Ijase,  in  which  case  a  slight  sprinkling  of  sand 
side  of  forms  was  set  to  exact  line  and  left  kicked  on  the  concrete  caused  no  great  dam- 
in  place.     In  case  the  adjoining  liuilding  was  a,ge. 


missioner  that  the  paved  alleys  are  verj'  eas- 
ily cleaned. 

The  drainage  system  is  giving  good  satis- 
faction, but  in  the  writer's  opinion,  the  min- 
imum   longitudinal    grade    had    better    be    0.5 
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Fig.   1 — Detail   at  Alley    Intersections. 


Section  or  Inlet  'A' 
Fig.   2 — Section   of   Inlet  "A." 


on  line,  thin  strips  were  set  for  the  sole  pur- 
pose of  guiding  the  templet  used. 

Trench  Reinforcement.— Jhc  pavement 
herein  described  has  been  referred  to  as  of 
reinforced  concrete,  when  in  fact  the  rein- 
forcement was  used  only  over  sewer  trenches. 
For  this  purpose  %-in.  round  steel  rods  were 
used,  spaced  12  ins.  on  centers.  The  length 
of  the  rods  was  not  less  than  4  ft.  greater 
than  the  width  of  the  trench.  In  case  of  two 
parallel  sewers  '<  ft.  apart,  the  rods  were  suf- 
ficiently  long  to  span  both  trenches. 

Staking  Out.—Aiter  preliminary  grading 
had  been  completed,  finish  grade  for  the  side> 
was  marked  on  buildings  or  on  stakes.  The 
idea  was  to  have  these  side  forms  accurately 
set,  enabling  the  transverse  slope  and  center 
grade  to  be  secured  by  means  of  a  properly 
shaped  templet.  The  sub-grade  and  sub-base 
were  also  checked  by  measuring  down,  from 
the  bottom  of  the  templet,  13%  and  7%  ins., 
respectively. 

It  will  readily  l)e  seen  that  the  cross-slope 
of  existing  alley  crossings  might  not  conform 
to  that  of  the  pavement.  In  fact,  not  one  of 
the  six  crossings  in  place  did  so  conform.  In 
some  instances  it  was  necessary  to  reconstruct 
portions  of  the  crossing,  when  it  was  possi- 
ble to  make  the  sides  and  center  of  the  pave- 
ment parallel.  In  one  case  it  was  not  possi- 
ble to  use  the  templet  at  all,  a  row  of  finish- 
grade  stakes  being  set  down  the  center  of  the 
alley.  These  stakes  were  set  uniforrnly  4 
ins.'low,  and  upon  these  were  placed  ■2x4's  set 
on  edge.  The  concrete  was  then  rodded  off 
on  both  sides  of  the  center  and  finished ;  after 
which  the  2x4's  were  removed  and  the  space 
lilled   with   mortar. 

Usually,  the  center  grade  was  made  straight 
lietween  the  lowest  point  at  inside  of  alley 
crossing  and  the  cover  of  catch  basin.  The 
sides  of  the  pavement  were  then  run  out  ap- 
proximately level  with  the  sides  of  the  cross- 
ing until  the  proper  section  was  obtained, 
when  the  templet  was  put  in  use. 

In  order  to  permanently  mark  the  side  ele- 
vations along  brick  buildings,  wire  nails  were 
driven  into  the  mortar  joints.  In  all  cases 
straight  grades  were  "shot  in"  by  setting  up 
at  one  controlling  point  and  tilting  the  tele- 
scope of  the  level  to  the  proper  H.  I.  above 
the  other. 

Construction. — ^.\fter  the  sub-grade  had 
been  prepared  and  thoroughly  rolled,  the 
gravel  or  cinder  base  was  placed,  shaped  and  . 
compacted.  This  sub-base  was  sprinkled  with 
water  before  the  concrete  was  deposited.  The 
machine-mixed  (wet)  concrete  was  conveyed 
lo  place  in  one-Iiorse  concrete  carts.  This 
method  of  handling  the  concrete  was  satis- 
factory, except  to  this  extent :  On  account 
of  the  narrowness  of  the  alley  and  the  pro- 
jection of  area-walls  and  other  obstructions, 
it  was  extremely  difficult  for  the  horses  to 
turn  and  back  into  position  without  roughing 
up  the  sub-base.  In  fact,  where  cinders  were 
used,  it  was  not  at  all  unusual  for  the  horses's 
hoofs  to  throw  cinders  onto  the  surface  of 
the  placed  concrete,  and  for  the  cart  wheels 
to  completely  ruin  the  finished  grade  of  base. 


The    reinforcement    was    placed    by    an    m 
spector,   who   also   checked   the   grade   of   the 
pavement    surface   by    means    of    the   templet. 
The  expansion  strips  were  placed  by  the  con- 
tractor, as  located  by  the  inspector. 

While  the  two-course  work  was  in  prog- 
ress, it  was  customary  to  place  20  lin.  ft.  of 
ti-in.  concrete  base,  which  was  shaped  to  a 
rough  surface,  and  then  immediately  covered 
with  the  1%-in.  mortar  coat.  The  surface 
was  floated  and  brushed  at  the  proper  time. 
But  in  constructing  the  one-course  pavement, 
the  men  spreading  were  forced  to  exercise 
more  care,  in  order  to  work  mortar  to  the 
surface  and  properly  shape  and  smooth  the 
concrete.  With  this  type  of  pavement  much 
of  the  success  of  the  finisher  depends  upon 
the  good  work  of  the  spreaders. 

The  surface  "finish"  adopted  was  obtained 
Ijy  thorough  floating  with  a  wood  float  and 
then  brushing  with  a   stiflf  broom. 

As  soon  as  the  concrete  was  sufiiciently 
hardened  it  was  covered  with  a  layer  of  earth 
or  sand,  and  kept  moist  for  a  period  of  five 
days.  In  good  weather  the  pavement  was 
thrown  open  to  the  public  after  the  expiration 
of  five  to  seven  days. 

All  cement  used  in  the  work  was  tested  in 
accordance  with  the  methods  suggested  by  the 
.\merican    Society   for   Testing   Materials. 

Pit  run  bank  gravel  was  used  throughout, 
no  river  gravel  being  permitted  in  the  con- 
crete. 

Obsen'atioits  and  Conclusions. — The  pave- 
ment described  in  this  article  has  been  in  use 
just  one  year:  and  while  that  is  a  very  short 
time  as  compared  with  the  probable  useful 
life  of  the  improvement,  it  is  nevertheless  pos- 
sible to  form  certain  conclusions  as  regards 
its  apparent  serviceability.  In  the  first  place, 
although  the  concrete  has  passed  through  ex- 
treme changes  in  temperature,  no  e.xpansion 
or  contraction  cracks  have  developed,  and  al- 
though subjected  to  a  very  heavy  traffic,  there 
appears  no  evidence  of  wear.  Within  a  month 
after  some  of  this  pavement  w-as  placed  it 
was  necessary  to  cut  an  opening  to  repair 
a  leaky  heating  main.  This  opening  was  filled 
with  gravel  and  permitted  to  so  remain  until 
spring,  when  the  concrete  patch  was  laid.  The 
new  concrete  has  bonded  perfectly  to  the  old, 
it   being   diflScuIt   to   detect   the   patch.     There 


per  cent  uistcad  of  U.i  per  cent.  The  trans- 
verse slope  might  be  reduced  to  0.25  or  0.3 
ft.  in  In.  although  there  is  no  apparent  rea 
son  for  doing  this.  It  would  be  possible,  the 
writer  believes,  to  reduce  the  thickness  of 
sub-base  to  4  ins.,  and  of  the  concrete  to  6% 
or  7  ins.,  without  affecting  the  usefulness  of 
the  pavement.  The  writer  favors  the  one- 
course  work,  mixed  wet  in  the  proportions  of 
1:2:4,  or  1:4  or  1:4%   (local)  pit  run  gravel 

There  appears  to  be  no  need  for  a  longi- 
tudinal expansion  joint. 

The  pavement  was  designed  and  construct- 
ed under  the  direction  of  Mr.  C.  E.  Durland. 
City  Engineer,  and  is  in  every  respect  satis- 
factory to  the  city  officials,  taxpayers,  aad 
those   who   use  it. 


The  Relation  of  the  Contractor  to  the 
Public  Official. 

There  is,  perhaps,  no  industry  so  intimately 
connected  with  the  progress  and  welfare  of  a 
country  as  that  of  the  contractor.  His  task 
is  the  physical  development  of  the  locality.  In 
this  work,  unfortunately,  his  actions  have  not 
always  been  above  suspicion,  and  from  these 
few  irregularities  has  arisen  a  popular  miscon- 
ception of  the  relation  between  the  contractor 
and  the  public  official.  In  a  paper  read  Oct 
5  before  the  .\merican  Road  Congress,  Mr.  C 
A.  Crane,  Secretary  of  the  General  Contract- 
ors' -Association,  discusses  these  conditions 
and  suggests  means  for  their  improvement 
An  abstract  of  Mr.  Crane's  paper  follows: 

We  take  it  that  one  of  the  purposes  of  this 
Congress  is  to  correct  contract  abuses  and  to 
establish  legitimate  practice.  You  must  do 
that  before  you  can  succeed  in  building  good 
roads  or  anything  else,  no  matter  how  theoret- 
ically perfect  a  set  of  specifications  you  may 
devise.  Since  we  must  all  confess  that  the 
relations  between  contractors  and  officials  are 
not  always  above  suspicion,  the  problem  is  to 
remove  the  opportunity  for  suspicion.  Why 
not  adopt  the  policy  of  the  hotelkeeper  who 
announced  on  his  bill-of-fare  that  "to  prevent 
fruit  being  taken  from  the  table,  there  will 
be  no  fruit."  Cut  out  all  personal  relaticms 
between  contractors  and  political  officials  and 
let  these  relations  be  through  the  proxy  of  the 
engineering  official.    Choose  a  big  man  in  his 
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Fig.  3 — Cross-Section  of  Concrete  Pavement. 


has  been  no  raveling  whatever.  During  the 
past  sunuuer  numerous  openings  were  made 
to  permit  the  laying  of  gas  mains,  and  these 
patches  are  also  hard  to  locate. 

The  concrete  pavement  is.  of  course,  more 
noisy  than  the  wood   block,   but  not  so  noisy 


profession  and  pay  liim  a  big  salary — put  him 
under  a  heavy  bond  to  guarantee  the  accuracy 
of  his  work  and  the  validity  of  his  certificates 
of  payment.  Why  should  a  disbursing  officer 
be  held  responsible  for  an  engineer's  voucher, 
unless  he  has  equal   facilities  for  checking  the 
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work  that  the  engineer  had  in  computing  the 
amount?  Centralize  the  power  and  the  re- 
sponsibility. 

Contractors  prefer  contracts  with  railroads 
and  private  corporations  to  public  work,  be- 
cause their  dealings  are  almost  entirely  con- 
fined to  the  engineer  or  the  architect,  and 
they  are  not  encumbered  with  the  delays  and 
red  tape  that  characterize  our  contracts  for 
public  work.  To  one  lawsuit  over  a  railroad 
contract,  there  are  a  hundred  over  public  con- 
tracts— and  is  this  not  because  the  railroads 
employ  a  higher  grade  of  men  to  superintend 
their  construction?;  men  who  are  competent 
to  and  do  settle  disputes  fairly,  unhampered 
by  the  statutes  and  ordinances  under  which 
public  work  is  conducted.  It  is  true  there  are 
many  of  our  large  public  improvements  today 
going  forward  under  the  guidance  of  the  best 
engineering  talent  in  the  country.  To  these 
few  exceptions  our  criticism  does  not  appl.v — 
>)ut  it  does  apply  to  the  general  custom  which 
places  inefficient  men  in  charge  of  engineering 
construction  on  public  work. 

A  serious  mistake  made  by  public  officials 
is  to  under-estimate  the  necessity  for  paying 
high  salaries  to  engineers.  Well  paid  posi- 
tions will  attract  a  higher  grade  of  men  and 
remove  temptations  which  beset  the  path  of 
the  iinder-paid  engineer  in  the  field.  The 
men  in  the  field  are  relied  upon  by  both  the 
chief  engineer  and  the  contractor,  and  the 
greatest  risk  the  contractor  assumes  lies  in 
the  ability  of  this  sub-engineer  to  whom  is 
delegated  the  power  of  interpreting  the  con- 
tract. 

The  success  of  a  contract  lies  in  its  execu- 
tion— not  in  its  wealth  of  legal  protection  for 
the  contractee.  Take  any  contract  issued  to- 
day for  public  work  to  a  lawyer  and  ask  his 
■opinion  of  it.  He  will  tell  you  a  man  is  a 
fool  to  sign  such  a  document.  It  is  so  drawn 
.as  to  provide  every  safeguard  for  the  con- 
tractee, and  to  place  entire  responsibility  for 
everything  that  may  happen,  including  the 
acts  of  Providence,  up  to  the  contractor.  He 
literally  signs  away  all  his  rights  in  the  pres- 
ent and  hopes  for  the  future.  This  is  not  the 
work  of  the  engineer,  but  of  the  legal  offi- 
cials. 

But  the  contractor  wants  the  work,  and  in 
the  contracting  business  three  qualities  are  es- 
sential— -faith,  hope  and  nerve,  and  the  great- 
est of  these  is  nerve :  Nerve  to  disregard 
■counsel's  warning,  faith  in  his  own  ability 
to  do  the  work,  and  hope  that  the  engineer 
in  direct  charge  of  liis  work  will  give  him  a 
square  deal. 

It  is  impossible  tu  over-emphasize  the  im- 
portance of  the  relation  of  this  engineer  who 
is  in  direct  charge.  He  is  called  upon  to  give 
unmediate  decisions  on  important  questions, 
in  the  absence  of  his  superiors.  He  is 
clothed  with  all  the  powers  conferred  in  the 
contract  and  these  are  liable  to  be  over  rather 
than  under-exercised  by  the  too  zealous  and 
inexperienced  engineer.  Care  in  the  selection 
of  his  deputies,  and  personal  attention  to  their 
training  by  a  chief  engineer  are  tremendous 
factors  in  securing  harmonious  relations  with 
the  contractors.  Constant  bickering  prevents 
:good  work,  and  the  chief  engineers,  who  have 
'lieen  most  successful  are  those  who  have  in- 
fused in  their  subordinates  the  realization 
that  tact  and  diplomacy  win  more  battles  than 
'ibstinacy. 

Most  contracts  designate  the  chief  engineer 
.IS  the  arbiter  of  all  disputes  over  the  amount 
and  fitness  of  the  work,  his  decision  to  be 
final  and  binding  on  the  contractor,  but  this 
power  is  usually  qualified  elsewhere  in  the 
contract  by  providin.g  tliat  the  engineer's  de- 
cision shall  be  subject  to  the  final  determina- 
tion of  the  Commissioner  or  the  Board,  as 
the  case  may  be. 

This  qualifying  clause  might  easily  become 
a  mischief  breeder.  Any  loopholes  which  per- 
mit tlie  slightest  chance  for  questionable  deal- 
ings between  contractors  and  officials  should 
1)e  guarded  against.  The  days  of  the  con- 
tractor with  a  "pull"  are  passing.  Even  the 
■simplest  class  of  public  improvements  is  now 
■-unervised  by  an  eiicineer.  The  less  that  con- 
tractors  and    commissioners   come   in    contact 


the  better.  The  commissioners'  attention 
should  be  devoted  to  the  administrative  de- 
tails— with  matters  pertaining  to  construction 
left  to  the  engineers.  The  engineering  pro- 
fession fortunately  ranks  high  in  integrity, 
and  the  unfortunate  cases  in  which  scandal 
has  entered  into  the  contracts  are  but  rarely 
charged  to  any  dishonest  acts  by  or  collusion 
with,  the  engineer.  The  objection  raised  to 
allowing  the  engineer  to  be  the  final  judge  as 
to  the  quantity  and  fitness  of  the  work,  is 
that  since  he  is  paid  by  one  of  the  parties 
to  the  contract  he  is  naturally  biased  toward 
his  employer,  but  it  is  generally  conceded  that 
in  the  majority  of  cases  the  engineer  who  has 
designed  and  supervised  the  work  is  best  fit- 
ted to  make  the  decisions.  There  are  many 
questions,  however,  which  arise  that  are  not 
concerned  solely  with  quantity  or  quality, 
questions  of  judgment  or  questions  of  prop- 
er interpretation,  and  we  believe  disputes  of 
such  nature  should  be  submitted  to  arbitra- 
tion. No  honest  and  capable  engineer  fears 
or  can  object  to  any  scrutiny  of  his  work  by 
an  equally  competent  fellow  en.gineer,  and, 
therefore,  an  appeal  from  his  decision  should 
be  allowed  before  a  referee  competent  to  pass 
upon  the  technical  matters  involved.  This  is 
the  only  form  of  appeal  which  should  be  per- 
mitted in  the  contract.  An  appeal  to  the  board 
or  to  a  comitiissioner  can  be  made  only  for 
the  purpose  of  securing  throu.gh  friendship 
or  worse  what  the  engineer  will  not  allow, 
and  if  the  Board  of  Commissioners  is  honest 
and  has  confidence  in  its  engineer,  it  naturally 
will  deny  the  request.  The  position  of  the 
engineer  who  would  be  asked  liy  his  board  to 
alter  his  determination  would  be  e.xceedingly 
unpleasant.  He  would  be  in  the  dilemma  of 
refusing  to  obey  orders  or  of  certifying  to 
^omething  against  his  judgment.  Engineers 
are  human  and  jobs  are  not  always  plenty, 
and  we  realize  that  engineers  have  their 
troubles  as  well  as  contractors.  To  avoid  such 
dilemmas,  the  engineering  profession  should 
demand  a  form  of  contract  providing  that 
their  rulings  could  only  be  reversed  by  arbi- 
tration before  a  member  or  board  of  their 
profession. 

We  realize  that  there  are  many  questions 
of  law  involved  in  contracts  that  are  often 
the  subject  of  division  by  memters  of  the 
bench,  but  we  submit  that  if  the  preparation 
tif  the  entire  contract,  as  well  as  the  specifi- 
cations were  left  to  the  engineer,  he  would 
at  least  be  able  to  prepare  as  comprehen- 
sive a  document  as  the  lawyers,  and  there 
could  hardly  be  any  question  involved  which 
another  engineer  could  not  understand  for  the 
purpose  of  making  a  fair  decision.  A  suit  at 
law  is  not  the  most  satisfactory  way  to  set- 
tle a  dispute  which  really  hinges  on  the  Ques- 
tion— was  the  work  done  as  it  was  intended 
and  represented  in  the  contract?  Lawyers 
naturallv  look  for  legal  points  of  attack  and 
defense,  and  many  a  case  has  been  decided 
on  purely  legal  technicality  far  beside  the 
equity   of   the  suit. 

This  arbitration  question  has  been  tried  out 
in  many  forms  and  unfortunately  no  method 
has  yet  been  adopted  that  seems  satisfactory. 
The  Rapid  Transit  Commission  in  New  York 
City  some  years  ago  provided  that  an  appeal 
from  the  chief  engineer's  decision  should  be 
submitted  to  a  board  consisting  of  one  ar- 
bitrator chosen  by  the  commission  and  one 
by  the  contractor,  and  on  the  failure  of  these 
two  to  agree,  a  third  was  to  be  appointed.  It 
is  obvious  that  the  decision  thus  really  lay 
with  the  third  man,  and  it  would  seem  a 
short-cut  to  name  the  third  man  first.  Mr. 
Onward  Bates,  in  a  very  able  paper  before 
your  Congress  at  Richmond  last  fall,  pointed 
out  this  very  difficulty,  and  after  several 
years'  trial  by  the  old  Rapid  Transit  Commis- 
sion and  the  present  Public  Service  Commis- 
sion, the  scheme  of  arbitration  has  been 
dropped,  since  it  proved  quite  as  costly  and 
consumed  as  much  lime,  if  not  more,  than 
the  regular  court  procedure.  It  would  seem 
that  the  single  arbitration  is  the  solution  of 
the  difficulty,  and  this  scheme  is  concurred  in 
by  the  National  Federation  of  Buildin'i 
Trades  Employers  of  Great  Britain  which  re- 
cently  prevailed   upon  the   Cotmcil   of  the   In- 


stitution of  Municipal  and  County  Engineers 
to  adopt  a  modification  of  the  clause  regard- 
ing the  engineer  as  the  sole  arbiter  of  dis- 
putes. The  Council  recommended  the  adop- 
tion of  a  clause  submitting  the  dispute  to  a 
single  arbitrator  to  be  appointed  by  the  presi- 
dent of  the  Institution,  the  award  of  such  ar- 
bitrator to  be  final  and  binding  upon  the  par- 
ties. The  nature  of  the  questions  to  be  sub- 
mitted for  arbitration  is  to  be  confined  to  the 
interpretation  of  the  contract  or  any  matter 
arising  thereunder— but  not  on  decisions  as  to 
the  quantity  and  fitness  of  the  work— and  also 
as  to  the  withholding  by  the  engineer  of  any 
certificates  to  which  the  contractor  might 
claim  to  be  entitled.  The  arbitration  is  not 
to  apply  to  any  contract  amounting  to  less 
than  $.5,00O  and  no  question  involving  a  sum 
less  than  $-2oO  shall  be  submitted.  We  believe 
that  some  such  measure  might  well  be  con- 
sidered by  our  public  officials.  It  would  min- 
imize litigation  and  thus  remove  one  of  the 
greatest  sources  of  friction  between  contract- 
ors  and  public   officials. 

The  attempt  to  regulate  these  relations  and 
to  prescribe  by  statute  for  nearly  every  con- 
tingency that  may  arise  in  a  contract  is  in  our 
judgment  a  mistake.  Laws  are  no  stronger 
than  the  men  who  enforce  them,  and  if  it  be 
the  fact  that  laws  are  necessary  to  curb  our 
piiblic  officials,  something  is  radically  wrong 
with  our  system  of  government.  You  can't 
legislate  honesty  into  a  man — you  may  ren- 
der him  more  cautious,  but  if  he  be  dishon- 
est he  will  circumvent  any  law  made.  What 
we  need  is  better  men,  liot  more  laws,  and 
public  office  should  ofTer  the  best  men  suit- 
able compensation  for  their  services  to  the 
public. 

This  subject  is  one  that  cannot  adequately 
be  discussed  in  a  short  space  of  time.  So 
much  depends  on  the  relations  of  the  con- 
tractor and  the  public  official— the  success  of 
the  smallest  undertaking.  Reduce  them  to  a 
rninimum,  cut  out  all  relations  with  the  po- 
litical official,  divorce  contracts  from  politics, 
and  the  millennium   will   be   at  hand. 


Novel  Method  of  Shaft  Raising.— At  the 

Nowata  mine,  according  to  the  "Mining  and 
Scientific  Press,"  a  shaft  is  being  raised  by 
unusual  methods.  The  shaft  started  from 
the  roof  of  a  drift,  220  ft.  below  the  sur- 
face, and  has  been  so  far  raised  to  100  ft. 
above  th^e  drift.  An  ordinary  8-in.  drill-hole 
was  sunk  at  a  point  where  it  was  necessary 
to  sink  the  new  shaft.  This  hole  penetrated 
the  drift.  A  boiler,  hoister,  and  derrick  were 
placed  above  the  drill-hole  and  through  it 
a  heavy  wire  cable  was  lowered,  being  at- 
tached at  the  bottom  to  a  substantial  plat- 
form, containing  an  air-drill.  The  platform 
15  raised  into  the  shaft  as  though  it  were  a 
cage.  A  drillman  prepares  the  rounds  of 
holes  in  the  top  of  the  shaft,  which,  in  this 
case,  corresponds  to  the  bottom  of  the  aver- 
age shaft.  A  powder-man  loads  the  rounds; 
the  cage  is  lowered  to  a  point  of  safety  in 
the  drift,  pulled  slightly  to  one  side  to  es- 
cape the  shower  of  broken  rock,  and  the  shots 
are  fired  by  electricity.  .\11  the  costs  of  shov- 
eling the  broken  rock  into  tubs  to  be  hoisted 
and  the  heavy  costs  of  pumping  in  a  newly- 
sunk  shaft  are  eliminated.  The  saving  in  time 
also  is  proving  a  big  factor  in  favor  of  this 
novel   shaft-digging  system. 


Status  of  Panama  Lock  Work. 

-\bout  'Xi  per  cent  of  the  concrete  for  all  the 
Panama  locks  is  in  place.  In  the  three  twin 
locks  at  (iatun  !'.j  per  cent  is  in  place,  about 
102,000  cu.  yds.  remaining  to  be  placed.  Dur- 
ing the  week  ending  Sept.  21.  420  cu.  yds. 
were  placed. 

In  the  lock  at  Pedro  Miguel  98  per  cent  of 
the  concrete  is  in  jilace,  about  12,400  cu.  yds. 
remainin.g.  During  the  week  ending  Sept.  21, 
1,018  cu.  yds.  were  placed. 

In  the  two  twin  locks  at  Mirallores  8|)  per 
cent  of  the  concrete  is  placed.  Alx>ut  190,700 
cu.  yds.  remain.  .-Xbout  11,000  cu.  yds.  were 
placed  during  the  week  ending  Sept.  21. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Extension  of   Lake   Intake  vs.   Filtra- 
tion at  Evanston,  111. — Comparative 
Cost  of  Steam  Turbine  and  Elec- 
tric   Pumping — General    Con- 
clusions and  Recommend- 
ations. 

The  character  of  the  Evanston,  111.,  water 
supply,  which  is  drawn  from  Lake  Michigan, 
has  been  studied  for  several  years  by  the  lo- 
cal health  authorities  and  by  other  city  and 
state  sanitarians.  Many  of  these  investiga- 
tions were  made  before  the  intake  was  ex- 
tended in  1908-09,  from  a  point  V2  mile  to  its 
present  distance,  1  1-16  miles  off  shore.  These 
investigators   agreed  in  their   findings. 

The  water  is  considered  safe  for  use  with- 
out boiling  or  filtering  on  many  days,  but  fre- 
quently unsafe  for  use  without  boiling  or  fil- 
tering. Evanston's  typhoid  death  rate  is  27 
per  100,000  population. 

Recent  outbursts  of  typhoid  and  kindred 
diseases  have  occurred  along  the  shore  of 
Lake  Michigan  north  of  Evanston  where  un- 
filtered  lake  water  is  supplied.  Places  fur- 
nished with  filtered  water  have  escaped  ty- 
phoid. 

Evanston  installed  a  hypo  plant  the  latter 
part  of  December,  1911,  as  an  emergency 
measure  and  thereby  checked  a  typhoid  fever 
epidemic.  This  plant  was  described  in  Engi- 
neering  &   CoNTR.\cTiNG   of    March   ■>',   1912. 

These  concrete  facts,  together  with  tangi- 
ble evidence,  such  as  the  befoulment  of  nets 
spread  in  the  lake  at  no  great  distance  from 
the  inlets  on  the  water  intake,  justify  and 
confirm  the  conclusion  that  would  be  fore-, 
casted  by  a  study  of  statistics,  namely,  that 
the  water  supply  of  Evanston,  in  common 
with  neighboring  supplies  drawn  from  Lake 
Michigan,  is  occasionally  seriously  polluted 
with  sewage. 

.A.n  extended  study  of  the  conditions  affect- 
ing the  Evanston  water  supply,  and  of  the 
several  waj'S  of  bettering  its  quality,  was 
made  during  the  past  summer  by  Langdon 
Pearse  and  Walter  W.  Jackson.  A  report 
which  summarizes  the  findings,  conclusions 
and  recommendations  of  the  consulting  engi- 
neer was  presented  recently  to  the  Water 
Committee  of  the  Evanston  Council.  The 
data  here  given  are  taken  from  that  report. 

EXTENSION    OF    1NT.\KE    VS.    FILTRATION. 

As  soon  as  the  need  of  a  better  quality  of 
water  was  realized  in  Evanston  and  filtration 
was  suggested,  the  following  questions  arose : 
Why  spend  money  on  a  filtration  plant?  Why 
not  extend  the  intake  to  a  point  where  pure, 
clean  water  will  be  assured?  To  answer 
these  queries  the  consulting  engineers  pre- 
pared the  following  study  of  the  relative 
merits   of   intake   extension  and   filtration : 

Sanitary  Aspect — With  the  growth  of  the 
lake  cities,  the  unsanitary  condition  of  the 
water  near  shore  has  increased,  in  many  cases, 
particularly  where  sewage  is  freely  discharged 
into  the  lake  near  the  intake.  There  has, 
however,  appeared  a  better  realization  of  ob- 
jectionable features,  already  existing,  and  the 
intakes  have  been  pushed  farther  from  shore. 
However  carefully  this  matter  is  followed 
up,  the  quality  of  the  water  taken  from  such 
sources,  particularly  when  sewage  is  dis- 
charged therein,  must  always  be  weighed  with 
reservations. 

At  present  Chicago  has  intakes  from  two 
to  four  miles  off  shore,  yet  the  protection  of 
the  intakes  from  shipping  has  lieen  seriously 
discussed,  and  also  the  possibility  of  filtration. 
Cleveland,  with  an  intake  four  miles  off  shore, 
recently  considered  filtration.  .\t  Erie,  Pa.,  a 
broken  intake  pipe  is  supposed  to  have  caused 
a  typhoid  epidemic,  and  filters  are  now  being 
planned.  .At  Milwaukee  the  filtration  of  wa- 
ter has  been  recommended  by  a  commission 
of   engineers,   as   well   as   the   removal   of   the 


discharge   of  sewage  to  a  point  remote   from 
the  intake. 

The  present  Evanston  intake  is  located 
•j.fiOO  ft.  out  in  the  lake.  The  only  available 
tests  on  the  character  of  lake  water  at  various 
distances  from  shore  do  not  show  any  B. 
Coli  present  in  water  four  miles  out.  How- 
ever, the  total  bacterial  count  is  very  high, 
ranging  up  to  6,140  per.  c.  c.  The  turbidity 
is  also  sufficiently  high  to  be  objectionable  at 
times.  At  five  miles  out  the  showing  is  bet- 
ter. 

From  the  chart  of  the  U.  S.  Lake  Survey, 
it  is  apparent  that  Evanston  is  opposite  the 
end  of  a  shoal.  The  present  intake  is  in  32 
ft.  of  water,  and  is  thus  inside  the  zone  of 
wave  action.  To  reach  a  quiet  zone,  60  ft. 
depth  or  more  is  considered  desirable.  For 
this  an  intake  over  five  miles  long  would  be 
required.  At  a  distance  of  four  miles  48  ft. 
of  water  is   reached. 

The  existing  data,  therefore,  seem  to  indi- 
cate that  a  very  considerable  extension  of  the 
intake  would  be  required  on  sanitary  grounds, 
and  that  sterilization  of  the  water  taken  there- 
from would  still  be  necessary  at  times. 

Protection  of  Intake  and  Pipe. — .Aside  from 
the  present  possibility  of  sewage  pollution 
reaching  a  more  distant  intake,  there  is  also 
the  possibility  of  pollution  from  shipping,  the 
more  real  in  this  case  because  the  intake  is 
unprotected,  there  being  no  crib  or  light 
house  to  mark  the  location.  And,  in  addition, 
there  is  always  the  possibility  of  a  break  in 
the  intake  line,  when  it  is  laid  on  the  bottom 
of  the  lake,  unprotected.  Through  such  a 
break,  turbid  or  polluted  water  would  speed- 
ily enter.  The  occurrence  of  such  breaks  is 
not  remote,  as  the  experience  last  winter  in- 
dicates. 

Capacity,  Present  Intake. — The  present  in- 
take lines  have  a  capacity  of  about  22,000,000 
gals,  daily  under  a  head  of  6.5  ft.  The  head 
available  is  limited  by  the  elevation  of  the 
connections  at  the  pump  wells  and  settling 
well,  and  at  times  may  be  somewhat  less.  If 
the  intake  pipes  were  extended  even  one  mile 
the  friction  would  be  increased,  with  such 
a  reduction  in  capacity  that  the  remodeling 
of  the  pump  wells  would  be  absolutely  neces- 
sary, and  the  shore  connections  and  portions 
of  the  existing  intake  pipes  would  have  to 
be  lowered,  at  considerable  expense  and  con- 
sequent  danger   of   interruption   of   service. 

At  present  the  service  is  subject  to  occa- 
sional interruption  by  anchor  ice,  during 
periods  of  exceptionally  cold  weather,  the 
supply  having  been  reduced  during  one  day 
for  a  period  of  two  hours  to  a  rate  of  1,500,- 
000  gals,  per  day.  The  National  Board  of 
Fire  Underwriters,  in  their  report  of  Julv. 
1912,  call  attention  to  this  weakness,  and  sug- 
gest that  steps  be  taken  to  provide  against 
such  interruption.  This  would  mean  either 
an  intake  crib,  with  a  permanent  keeper,  or  an 
equalizing  or  storage  basin  on  shore,  which 
would  involve  double  pumping,  or  an  exces- 
sively large  standpipe.  If  a  filter  plant  be 
built,  however,  storage  would  be  provided  by 
the  filtered  water  basin  to  serve  this  puroose. 

Xcis.'  Intake. — The  cost  of  a  tunnel,  run  out 
from  shore,  would  probably  be  prohibitive  for 
Evanston.  A  5-ft.  tunnel  is  as  small  as  is 
usually  driven,  for  such  lengths,  that  size 
being  required  so  that  work  can  be  carried 
on  reasonably.  Roughly,  the  cost  would  range 
from  $15  to  $20  per  lin.  ft.  For  three  miles 
this  cost  would  be  from  $238,000  to  $317,000, 
to  say  nothing  of  intake  and  shore  connec- 
tions. 

Even  the  cost  of  a  three-mile  extension  of 
42-in.  cast  iron  pipe  would  be  greater  than 
the  cost  of  a  filter  plant.  The  three-mile  ex- 
tension would  cost  around  $250,000,  with  the 
lightest  pipe,  including  en.gineering  and  con- 
tingencies. Properly,  a  pipe  exposed  in  a 
situation  like  the  one  at  Evanston,*  should  be 
laid  in  a  trench  dredged  in  the  lake  bottom, 
and  covered.     This  would  add  to  the  expense. 

For  a  permanent  improvement,  to  compare 


with  the  filtration  project,  it  would  be  better 
practice  to  consider  a  48-in.  intake  pipe 
throughout,  to  reduce  the  friction  losses. 
With  an  equalizing  reservoir,  however,  the 
42-in.  pipe  would  be  sufficient.  This,  however, 
only  serves   to   increase  the   first   cost. 

The  capital  cost,  therefore,  of  any  consid- 
erable extension  of  the  intake  is  higher  than 
for  the  filler  plant.  Extension  of  the  intake 
into  deeper  water  will  uhdoubtedly  lessen  the 
chance  of  interruption  by  anchor  ice  troubles, 
but  on  the  other  hand,  when  difficulties  oc- 
cur, they  will  be  harder  to  meet  and  clear 
away  promptly. 

The  annual  cost  of  the  project  of  extend- 
ing the  intake  may  be  worthy  of  considera- 
tion, but  with  the  need  of  sterilization,  the 
possibility  of  occasional  turbid  water,  and  the 
occurrence  of  accidents  to  the  pipe  line,  with 
consequent  expense  for  repairs  (in  1912,  $3,- 
000),  the  advantage  is  not  so  great  as  would 
appear. 

There  is,  perhaps,  a  financial  advantage  in 
e.xtending  the  intake,  in  that  it  suggests  the 
posibility  of  constructing  the  improvements 
piece-meal,  in  order  to  ease  the  financing  of 
the  project.  On  the  other  hand,  this  would 
require  the  continued  use  of  hypochlorite  of 
calcium  to  sterilize  the  water,  and  for  several 
years  the  water  would  be  turbid  at  times  as 
heretofore.  The  fixed  and  operating  charges 
probably  would  be  somew'hat  lower,  unless  a 
crib  be  built,  in  which  case  the  cost  of  a  keep- 
er and  his  assistant  would  reduce  the  differ- 
ence. 

Advantages  of  Filtration. — Aside  from  the 
question  of  cost,  which  we  have  previously 
covered,  the  installation  of  a  filter  plant  would 
furnish  clean  water  and  a  positive  insurance 
against  typhoid  or  other  water-borne  disease, 
regardless  of  the  diversion  of  the  sewage,  or 
accidents  to  the  intake  pipe.  And  it  would 
postpone  indefinitely  any  extension  of  the  in- 
take or  remodeling  of  pump  wells  which 
would  be  consequent  thereto  with  the  present 
rate  of  pumping.  It  would  also  furnish  stor- 
age against  interruption  of  service  by  anchor 
ice,  and  if  a  wash  water  tank  be  built  would 
secure  thereby  a  possible  means  for  back- 
flushing  the  intake  pipe  to  dislodge  ice. 

The  sanitary  dictum  is  growing  that  all 
surface  supplies  should  be  filtered.  The  wis- 
dom of  this  is  supported  by  the  remarkably 
low  typhoid  death  rates  recorded  abroad, 
ranging  from  2  to  4  per  100,000  where  filtered 
water  is  used.  Sanitarians  have  endeavored 
to  illustrate  the  saving  to  the  community  by 
assuming  that  a  human  life  is  worth  $5,00O. 
If  five  typhoid  deaths  a  year  can  be  saved  in 
Evanston,  this  would  amount  to  $25,000,  or 
the  annual  cost  of  the   filtration  project. 

COST    OF     STE.AM     .'^ND    ELECTRIC     PUMPING     COM- 
PARED. 

A  study  was  made,  by  the  consultin,g  engi- 
neers, of  the  comparative  cost  of  pumping  by 
steam  and  electricity,  with  reference  to  the 
proposed  additions  to  the  equipment  of  the 
Evanston  waterworks.  In  order  to  provide 
a  desirable  reserve  it  was  recommended  that 
the  pumpin.g  capacity  be  increased. 

To  equip  the  pumping  station  to  meet  all 
contingencies  properly,  the  engineers  recom- 
mend the  installation  of  two  centrifugal 
pumps,  each  of  5,000,000  gals,  capacity,  to 
work  against  a  nominal  lift  of  at  least  120 
ft.  Steam  turbines  or  electric  motors  may 
be  used  to  drive  these  pumps,  direct  connect- 
ed. The  engineer's  study  of  the  relative 
merits  of  steam  and  electric  drive,  for  Evans- 
ton   conditions,    follows : 

Cost  of  Additional  High  Semice  Equip- 
ment.— Two  centrifugal  pumps,  direct  con- 
nected to  electric  motors,  with  pumping  ca- 
pacity of  5,000,000  gals,  daily  against  120  ft. 
head,  will  cost  about  $6,000  each,  including 
motors,  transformers,  wiring,  etc.  Steam  tur- 
bine units  could  probably  be  installed  for 
about  the  same  figure,  but  the  condenser,  pip- 
ing,  etc.,    would   add   about   $3,500   additional 
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TABLE  I. 


-AVERAGE  AND  MAXIMUM  DAILY  PUMPAGES      BY      MONTHS, 
EVANSTON.  ILL,,  WITH  CALCULATED  PEAK  RATINGS. 


1910      AND      1911, 


Months.  1910 

January    5.73 

February   6.71 

March    ; 5.19 

April     5.41 

May    5.20 

June    7. 87 

July     9.30 

August     S.42 

September    6.05 

October    5.58 

November    5.21 

December     4.93 

Average    6.218 


Pumpage 

Peal<  rating  ii 

1,000,000   gals. 

horse 

powei' 

per 

day. 

based 

on    50 

Av.     maximum 

Calcu 

lated 

per 

cent 

lailv. 

daily. 

peak 

rate. 

efficiency. 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

5.29 

6.77 

6.20 

9.5 

8.7 

399 

365 

4.87 

6.38 

0.19 

9.0 

7.3 

378 

307 

4.64 

5.83 

5.00 

8.1 

7.0 

340 

294 

4.78 

5.78 

5.26 

8.1 

7.4 

340 

311 

6.06 

5.78 

9.97 

8.1 

14.0 

340 

588 

7.06 

11.52 

10.74 

16.1 

15.0 

676 

630 

9.15 

11.82 

12.07 

16.5 

16.9 

693 

710 

6.42 

12.03 

8.65 

16.8 

12.1 

706 

508 

5.92 

7.32 

9.09 

10.2 

12.7 

428 

533 

5.33 

6.21 

6.21 

8.7 

8.7 

365 

365 

4.98 

6.59 

5.61 

9.2 

7.8 

386 

328 

4.82 

5.49 

5.56 

7.7 

7.8 

323 

328 

5.777 

7.625 

6.779 

10.67 

10.45 

448 

438.9 

for  the  two  units.  This  makes  a  lower  first 
cost  for  the  two  electrically  driven  units  of 
$12,000,  compared  with  a  cost  of  $15,500  for 
the  two  steam  turbine  driven  units.  How- 
ever other  factors  must  be  considered  in  mak- 
ing a  choice,  since  operating  cost  and  regular- 
ity of  service  may  carry  as  much  weight  as 
low  first  cost. 

By  removing  the  old  2,000,000  gal.  Holly 
pump,  and  remodeling  the  entrance  gallery, 
sufficient  floor  space  can  be  made  to  readily 
care  for  two  centrifugal  units  of  either  type 
and  their  appurtenances.  These  changes  may 
cost  about  $1,600. 

In  order  to  make  our  comparison  more 
thorough  we  have  also  considered  an  alterna- 
tive installation  of  two  5,000,000  gal.  pumping 
engines,  of  high  duty  type.  It  is  possible  that 
one  imit  can  be  installed  in  the  space  pro- 
posed, but  the  second  unit  would  require  an 
extension  to  the  pumping  station.  The  cost 
of  the  high  duty  units  would  be  about  $15,000 
each  or  $30,000  for  the  two,  including  con- 
densers. An  additional  amount  of  $2,000 
would  be  required  for  remodeling  and  piping 
besides  about  $5,000  for  extension  of  building 
atid  foundations.  This  makes  a  much  great- 
er first  cost,  although  providing  somewhat 
more    economical   puiuping   machinery. 

Cost  of  Pumping. — In  the  case  of  very 
small  pumping  stations  in  which  the  cost  of 
labor  is  very  high  for  every  million  gallons 
pumped,  there  is  little  doubt  that  true  econ- 
omy has  resulted  from  the  use  of  electric 
power  purchased  at  2,  3  and  even  5  cts.  per 
K.  W.-hr.  But  as  the  load  of  pumpage  of  the 
plant  grows,  the  balance  in  favor  of  the  motor 
driven  pumps  declines  and  disappears.  The 
rate  at  which  power  is  bought  and  the  man- 
ner of  computing  the  amount  used  materiaily 
afifect  any  general  discussion. 

The  entire  cost  of  operating  the  pumping 
station  in  Evanston  during  the  year  1910 
amounted  to  $21,240.47,  exclusive  of  fixed 
charges,  or  deducting  expenditures  on  intake, 
wells  and  well  house,  residence  and  grounds, 
and  the  salary  of  the  advisory  engineer,  none 
of  which  is  directly  applicable  to  the  cost  of 
pumping  proper,  the  charge  for  pumping  was 
$17,271.92.  Allowing  a  slippage  of  15  per  cent 
on  the  total  displacement  of  6,217,782  gals, 
per  day,  and  a  lift  of  120  ft.,  the  total  output 
of  the  plant  would  amount  to  974,270  water 
HP.-hrs.  per  year  produced  at  a  cost  of  1,8 
cts.  per  water  HP.-hr.  A  similar  analysis  for 
1911  gives  the  charge  for  pumping  $16,318.39 
on  an  average  displacement  of  5,777,008  gals, 
per  day.  The  cost  per  water  HP.-hr.  is  prac- 
tically the  same. 

The  electric  power  may  be  purchased  in 
Evanston  from  the  North  Shore  Electric  Co. 
or  from  the  Sanitary  District  of  Chicago.  The 
price  made  by  the  latter  is  a  rate  of  $26.40 
per  E.HP.  per  annum,  the  amount  being 
used  in  each  month  being  charged  for  on  the 
basis  of  the  peak  load  during  that  month, 
with  an  additional  charge  based  on  the  inter- 
est and  depreciation  charged  on  the  prorated 
portion  of  the  cost  of  the  transmission  line 
between  Chicago  and  Evanston. 

Although  the  efficiency  of  a  centrifugal 
pump  under  the  most  favorable  conditions 
may  exceed  70  per  cent,  we  estimate  that  50 
per  cent  for  the  motor  driven  pumping  unit 
is   as    high    as    can    safely    be    allowed    under 


working  conditions.  The  average  peak  load 
in  1910,  based  on  50  per  cent  efiiciency  of  the 
pumping  units.  Table  I,  would  amount  to 
448  E.HP.  Exclusive  of  the  fi.xed  charges 
on  the  line,  this  would  cost  $11,827.20.  The 
interest  and  depreciation  on  the  power  line 
(10  per  cent  on  $16,500,  half  the  cost  of  the 
line),  would   increase  this   to  $13,477.20. 

Assuming  that  the  operating  force  required 
for  the  motor-driven  equipment  would  com- 
prise the  present  Chief  Engineer  and  the  two 
assistants  for  the  three  tricks,  with  one  help- 
er in  the  day  shift,  the  salaries  would  amount 
to  $3,775  per  annum.  Repairs  and  supplies, 
heating,  light,  etc.,  would  cost  approximately 
$1,000,  making  the  total  annual  expense,  ex- 
clusive of  any  fixed  charges  on  the  equip- 
ment : 

Current    $11,827 

Charges    on    transmission    line 1,650 

Salaries    3.77.3 

Repairs  and  supplies 1,000 

$18,252 

On  the  actual  load  of  974,270  water  HP.- 
hrs.  an  electrical  load  of  1,948,540  HP.-hrs. 
and  electrical  load  of  1,948,540  HP.  would  be 
required  on  the  basis  of  50  per  cent  efficiency, 
or  1,453,611  K.  W.-hrs.  The  current  costs  0.92 
cts.  per  K.  W.-hr.  of  actual  use. 

The  operating  costs  for  steam  under  the 
present  conditions  are  therefore  lower  than 
for  the  electrical  power  on  the  basis  of  hand- 
ling the  entire  pumpage.  Operating  costs, 
alone,  however,  are  not  the  sole  criterion. 
Annual  costs,  including  fixed  charges,  would 
be  considered  in  an  entirely  new  proposition, 
where  a  pumping  station  is  built  from  the 
ground  up.  This  is  not  the  case  in  Evanston, 
for  a  plant  already  exists  which  cannot  be 
wiped  out. 

If  a  complete  electrical  installation  is 
planned  with  reserve,  the  existing  steam  plant 
being  removed,  then  the  fixed  charges  on 
the  machinery  must  be  considered.  This 
scheme,  however,  is  not  advisable,  as  the 
present  pumps,  with  the  exception  of  the  2,- 
•  100,000  gal.  Holly  pump,  are  in  shape  to  stay 
in  service. 

If,  however,  a  sufficient  electrical  installa- 
tion be  made  only  to  act  as  reserve  capacity, 
then  the  first  cost  would  nearly  balance  the 
cost  of  steam-driven  units,  so  that  fixed 
charges  would  not  materially  affect  our  com- 
parison. In  this  case,  the  electric  pumps 
might  be  carried  only  as  a  reserve  or  to  help 
care  for  the  peak  load.  Although  this  might 
prove  economical  if  current  could  be  bought 
at  a  low  rate  per  K.  W.-hr.  actually  used,  we 
do  not  believe  it  would  prove  so  if  the  bills 
are  rendered  on  the  basis  of  monthly  peak 
load.  For  it  can  readily  be  seen  that  a  pump 
might  be  operated  only  a  few  hours,  yet  the 
charge  would  cover  the  load  as  though  used 
through  an   entire  month. 

Comparison  of  Service  on  Extension. — To 
show  more  concretely  the  effect  of  the  method 
proposed  for  peak  load  charges,  we  have  es- 
timated the  cost  of  pumping  under  an  as- 
sumed basis  of  actual  work.  The  pumps  are 
supposed  to  be  instaded  in  the  present  station, 
working  as  a  reserve,  taking  the  peak  load  as 
well,  and  running  occasionally  on  the  full  load. 

The  figures  given  for  the  steam  turbines 
are  based  on  a  duty  of  50,000,000  ft.  lbs.  per 
1,000  lbs.  of  steam  and  an  evaporation  of  8 


lbs.  of  steam  per  pound  of  coal.  The  cost  of 
boilers  and  appurtenances  have  been  taken 
at  $30  per  B.  HP.  For  the  electrically-driven 
outfit  an  efficiency  of  50  per  cent  is  assumed. 
The  cost  of  electrical  power  is  taken  at  $26.40 
per  HP.  per  year  for  24-hour  service,  fig- 
ured on  the  monthly  peak  load. 

For  sake  of  comparison  we  shall  assume 
that  the  two  units  pump  500,000,000  gals,  dur- 
ing the  year,  at  a  maximum  rate  of  5,000,000 
gals,  per  day.  To  pro-rate  the  boiler  room 
charges  we  shall  assume  that  a  total  of  2,190,- 
000,000  gals,  was  pumped  during  the  year  and 
charge  off  to  the  steam  turbines  their  propor- 
tion of  the  boiler  room  expense.  The  use  of 
the  electrical  power  is  based  on  the  peak  load, 
inthis  case  5,000,000  gals,  per  day.  With  an 
efficiency  of  50  per  cent  this  requires  210  E. 
HP.,  if  used  every  month  in  the  vear. 
STEAM  TURBINE  DRIVEN  PUMPS,  OPER- 
ATING COST  AND  FIXED  CHARGES. 
Fuel,  625  tons  at  $3.75  per  ton,  delivered. $2, 343. 75 
Firemen,  500  -^  2,190  X  2,775  pro  rate  ex- 
pense           633.56 

Supplies  and  repairs  on  pumps 150.00 

Supplies    and    repairs    on    boilers,    7    per 

cent    on    $9,000 630.00 

Interest    on    pumps    and    equipment,     4 

per  cent  on   $15,500 620.00 

Depreciation   on    pumps   and    equipment, 

5  per  cent  on  $15.500 775.00 

Interest  on  boiler  equipment,  4  per  cent 

on  $9,000   360.00 

Depreciation  on  boiler  equipment,  5  per 

cent  on  $9,000 450.00 

$0,962.31 
ELECTRICALLY   DRIVEN   PUMPS,    OPERAT- 
ING AND  FIXED   CHARGES. 

Power,   210  HP.  at  $26.40 $5,544.00 

Supplies    50.00 

Interest  and  depreciation  on  power  line, 

10  per  cent  on  $16,500 1,650.00 

Interest    on    pumps    and    equipment,     4 

per  cent   on  $12,000 480.00 

Depreciation,  5  per  cent  on  $12,000 600.00 

$8,324.00 

From  this  comparison  it  will  be  seen  that 
the  cost  of  electrical  pumping  is  very  much 
higher  than  for  steam  when  the  pumps  are  not 
run  continuously  on  constant  load.  Over  1,- 
000.000,000  gals,  would  have  to  be  pumped 
with  the  steam  turbine  unit  before  the  cost 
of  steam  would  nearly  equal  the  cost  of  elec- 
trical pumping.  This  is  about  50  per  cent  of 
the  total  yearly  pumpage.  With  the  present 
pumping  equipment  running,  the  centrifugal 
pump  sets  would  probably  not  be  called  on 
for  any  such  service.  Even  if  run  during  8 
months  of  the  year,  the  comparison  favors 
steam,  particularly  as  the  total  pumpage  as- 
sumed  is   fairly  high   for  a  reserve  service. 

Reliability  of  Service. — In  a  plant  of  this 
size  without  any  reservoirs  or  standpipe  on 
the  distribution  system,  it  is  essential  to  have 
a  source  of  power  as  reliable  as  possible, 
to  insure  the  continuous  operation  of  the  wa- 
ter works,  not  only  for  sanitary  reasons,  but 
above  all  for  fire  protection.  Fire  protection 
is  required  24  hours  of  the  day  throughout 
the  year.  Steam  power  generated  in  place 
is  considered  reliable,  when  sufficient  reserve 
is  provided.  Electrical  power  generated  at  a 
distance  and  brought  in  by  transmission  lines 
is  not  so  safe,  unless  several  sources  of  power 
are  available  and  are  connected.  To  guaran- 
tee this  reliability  of  electrical  service,  any 
power  company  would  require  an  additional 
payment,  regardless  of  actual  use.  Hence, 
with  one  source  of  electrical  power,  steam 
reserve  is  definitely  required  in  a  plant  where 
continuity   of  service   is   so  vital. 

Flexibility  of  Operation — For  mechanical 
reasons  we  believe  that  the  steam  turbine 
driven  pumps  will  be  superior  under  your  con- 
ditions, particularly  for  the  low  lift  service 
of  the  proposed  filtration  plant.  Alternating 
current  motors  are  built  to  run  at  practically 
constant  speed.  Flexibility  of  operation  is 
much  reduced  and  more  pumping  units  are  re- 
quired. The  steam  turbine,  on  the  other  haml, 
will  run  at  varying  speeds,  giving  a  range  in 
deliveries  and  permitting  the  use  of  a  few 
pumping  units  on  the  low  lift  service. 

Service  for  Filtration  Plant. — Most  of  the 
foi'cgoing  applies  equally  well  to  the  low  lift 
service,  if  the  filtration  plant  be  built.  We 
do  not,  however,  ex]iect  such  wide  variations 
of  rate  in  the  low  lift  pumping,  since  the 
peaks  of  the  high  service  would  be  carried 
by    the    storage    in    the   filtered    water   basin. 
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This  would  be  more  favorable  to  the  appli- 
cation of  electric  power.  It  is  not  probable 
that  any  particular  economy  would  accrue, 
and  the  criteria  of  reliability  and  flexibility 
would   still  apply. 

Nevertheless,  there  is  a  use  for  the  electric 
power  in  operating  the  auxiliary  machinery  in 
the  filter  plant,  comprising  the  wash-water 
pump,  air  compressor  and  stirring  apparatus. 
In  their  use,  we  have  provided  storage  which 
should  tide  over  any  ordinary  interruption 
of  electrical  service.  Electric  light  can  be 
used  also.  About  (30  K.  W.-hrs.  will  be  re- 
quired  for   all   this   auxiliary   service. 

Conclusions. — From  our  study  of  this  prob- 
lem with  reference  to  the  conditions,  we 
believe  that  no  increase  in  economy  is  to  be 
gained  by  the  substitution  of  electricity  for 
steam,  particularly  for  intermittent  service. 
For  the  extension  of  the  equipment  we 
would,  therefore,  recommend  the  use  of  steam 
turbines,  direct  connected  to  centrifugal 
pumps,  each  unit  having  a  capacity  of  5,000,- 
000  gals,  per  24  hours,  through  a  lift  of 
not  less  than  120  ft.  We  believe  sufficient 
space  will  be  provided  by  the  removal  of  the 
existing  2,000,000-gal.   Holly   pump. 

For  the  low  lift  service  of  the  filtration 
plant,  we  believe  steam  turbine  driven  pumps 
suitable.  Electric  power,  however,  will  be 
desirable  for  the  au.xiliary  machinery,  such  as 
the  wash-water  pumps,  air  compressor  and 
stirring  apparatus,  as  well  as  for  the  light- 
ing. 

CONCLUSIONS    .\ND    RECOM  MENl).\TIONS. 

The  conclusions  and  recommendations  of 
the  full  report  on  the  Evanston  waterworks 
requirements   are   as   follows : 

Conclusions — 1.  M  certain  seasons  of  the 
year  the  water  supply  of  Evanston  is  both 
polluted  and  turbid.  2.  The  diversion  of  the 
sewage  will  undoubtedly  remove  most  of  the 
pollution,  but  it  will  not  make  a  clean  water. 
3.  The  extension  of  the  intake  is  inadvi-sable 
for  Evanston.  4.  Filtration  will  afford  per- 
manent relief.  .\  sterilizing  agent  such  as 
hypochlorite  of  calcium  should  be  used  as  a 
finishing  process.  5.  A  filtration  plant  of  the 
rapid  gravity  (or  open)  type  is  required  of 
normal  capacity,  12,000,000  gals,  per  day.  li. 
The  proposed  site  is  adequate  for  such  a  plant. 
7.  The  cost  of  a  12,000,000-gal.  rapid  filtration 
plant  will  be  $183,675.  Low  lift  pumps  will 
cost  an  additional  $20,900.  8.  The  use  of  wa- 
ter in  Evanston,  233  gals,  per  capita,  is  ex- 
cessive and  wasteful.  A  yearly  average  of 
100  gals,  per  capita  daily  should  prove  ample. 
9.  .\  complete  system  of  meters  will  reduce 
the  waste,  and  allow  ample  water  for  every 
reasonable  use.  10.  The  present  pumping 
equipment  is  inadequate,  not  only  in  capacity 
and  flexibility,  but  principally  in  lack  of  re- 
serve. 11.  The  continued  use  of  steam  for 
the  high  and  low  lift  pumping  is  economical. 

Recommendations. — 1.  That  a  rapid  filter 
plant  (of  the  gravity  or  open  type)  of  12,000,- 
000  gals,  capacity  should  be  built  on  the  pro- 
posed site  at  an  estimated  cost  of  $204,575, 
including  the  low  lift  pumping  equipment, 
provided  immediate  steps  be  taken  toward  the 
reduction  of  excessive  rates  of  pumpage.  2. 
That  immediate  steps  be  taken  to  install  two 
additional  5,000.000  gal.  centrifugal  pumps, 
driven  by  direct  connected  steam  turbines. 
These  are  to  run  on  the  high  service.  3.  That 
the  meter  system  be  extended  to  all  services 
so  that  the  entire  city  may  he  metered  as 
soon  as  possible. 


Annual    Convention    of    the     Central 

States  Water  Works  Association. 

The  16th  annual  convention  of  the  Cen- 
tral States  Water  Works  .Association  was 
held  in  Detroit,  Mich.,  on  Sept.  24-26,  1912. 
There  was  an  increased  attendance  of  active 
members  over  the  number  present  last  year, 
but  some  of  the  associate  members  were  un- 
able to  attend  owing  to  the  close  proximity 
of  the  date  of  this  convention  with  that  of  the 
New  England  Water  Works  Association.  .\ 
larger  number  of  papers  were  read  this  year 
than  at  the  last  annual  meeting.  Taking  all 
matters     into     consideration     the     Association 


shows  an  improvement  in  organization,  and  a 
healthy  growth,  during  the  past  year. 

The  recent  convention  was  presided  over 
by  Mr.  W.  J.  Scroggins,  of  Wheeling,  W. 
Va.,  President  of  the  Association.  Capt.  J. 
C.  Beardsley  of  Cleveland,  O.,  was  elected 
to  succeed  Mr.  Scroggins  for  the  coming 
year.  Mr.  R.  P.  Bricker,  Secretary  of  the 
Shelby,  Ohio,  Water  Co.,  was  selected  as 
Secretary  of  the  Association.  Cedar  Point,  .0., 
on  Lake  Erie,  was  chosen  in  preference  to 
Grand  Rapids,  Mich.,  and  Parkersburg,  W. 
Va.,  as  the  meeting  place  for  the  convention 
in  1913.  It  is  now  thought  probable  that  the 
next  convention  will  be  held  in  the  latter  part 
of  next  August.  Care  will  be  exercised  next 
year  to  prevent  a  conflict  of  dates  between 
this  and  other  water  works  associations. 

The  first  paper  presented  was  that  of  Mr. 
F.  B.  Leopold,  of  the  Pittsburgh  Filter  Man- 
ufacturing Co.,  on  the  subject :  "Some  Im- 
provements in  Devices  on  Filtration  Plants." 
Mr.  Leopold  stated  that  the  general  design 
and  construction  of  filtration  plants  has  now 
reached  a  stage  where  the  general  features 
are  so  well  developed  that  there  is  compara- 
tively little  disagreement  among  experts  on  the 
main  features  of  design,  .'\ccordingly,  his 
paper  was  devoted  to  a  consideration  of  some 
of  the  distinctive  features  of  equipment  en- 
tering into  the  construction  of  filtration 
plants,  and  called  attention  to  improvements 
that  have  recently  been  made  in  some  of  the 
devices.  His  paper  will  be  published  in  this 
journal  at  an  early  date. 

The  next  paper,  entitled  "Purification  of 
Water  by  the  Ozone  Process,"  developed  a 
very  interesting  discussion,  and  led  to  the 
naming  of  a  special  committee  to  investigate 
the  merits  of  the  process.  This  paper  was 
presented  by  Mr.  R.  M.  Leggett,  of  the  Na- 
tional Air  and  Water  Purifying  Co.,  of  Ann 
.•\rbor,  Mich.,  and  related  largely  to  the  ozone 
plant  which  has  been  in  operation  in  Ann  Ar- 
bor for  over  two  years.  A  motion  to  ap- 
point a  committee,  or  commission,  of  disin- 
terested experts  to  examine  the  Ann  Arbor 
plant  and  to  report  on  the  efficiency  of  the 
ozone  process  as  there  applied,  was  unan- 
imonsly  carried.  The  report  of  the  commis- 
sion will  be  awaited  with  interest  by  those 
interested    in    water    purification. 

The  paper  entitled,  "The  Great  Lakes  as  a 
Water  Supply,"  was  read  by  its  author,  Capt. 
J.  C.  Beardsley,  at  the  forenoon  session  of 
Sept.  2.5.  Capt.  Beardsley's  paper  was  pub- 
lished, in  part,  in  En'gineerinc  &  Contract- 
ing. Oct.  2,  1912. 

Mr.  Henry  E.  Cole.  Vice-President  and 
Chief  Engineer  of  the  Harris  Pump  Supply 
Co..  of  Pittsburgh,  read  a  paper  on  the  "Use 
of  Booster  Pumps."  The  paper  dealt  with 
the  economic  considerations  affecting  the 
choice  of  power,  pumps,  and  reservoirs  for 
booster  service,  and  took  up  the  subject  of 
automatic  control  for  booster  pumps  situated 
at  points  remote  from  the  central  station.  Mr. 
Cole's  paper  is  pmblishcd  in  the  present  issue 
of  this  journal. 

Two  papers  were  presented  before  the  con- 
vention relating  to  the  work  of  the  Wis- 
consin Railroad  Commission.  These  papers 
were  received  with  much  interest  by  the  mem- 
bers of  the  association.  The  first'  paper,  en- 
titled, "Depreciation,"  was  presented  by  Col 
Halford  Erickson,  Chairman  of  the  Railroad 
Commission  of  Wisconsin.  The  second  pa- 
per, by  Mr.  C.  B.  Salmon,  President  of  the 
Beloit,  Wis.,  Water,  Gas  and  Electric  Co., 
was  entitled  "The  Benefits  and  Restrictions 
of  the  Wisconsin  Public  Utility  Law."  Both 
of  these  papers  will  be  published  in  abstract  in 
succeeding  issues  of  this  journal.  The  long 
discussion  which  followed  the  presentation 
of  these  papers  served  to  indicate  very  clearly 
that  the  owners  of  private  plants  look  upon 
the  work  of  state  utility  commissions  with 
much   favor. 

Mr.  C.  W.  Wiles.  Secretary  of  the  Dela- 
ware, Ohio,  Water  Co.,  read  a  paper  on  "Fire 
Protection"  in  which  he  discussed  the  desira- 
bility of  metering  all  fire  service  connections 
to  sprinkler  systems.  He  also  pointed  out  the 
dangers  arising  from  making  such  service 
connections    unnecessarily    large. 


Air.  George  Houston,  Water  Commission- 
er of  Kalamazoo,  Mich.,  was  requested  to  dis- 
cuss Mr.  Wiles'  paper.  He  gave  8|[pK  of  his 
interesting  experiences  with  pec^f^  -who  used 
water  from  fire  protection  lines  without  pay- 
ing for  it  until  sued,  even  after  proof  was 
furnished  of  their  surreptitious  use  of  water. 
Mr.  Houston  advocated  a  radical  remedy, 
that  of  refusing  entirely  to  furnish  fire  pro- 
tection to  factories,  but  insisting  on  their  fur- 
nishing their  own  fire  protection  service.  The 
discussion  developed  that  there  is  consider- 
able variation  in  the  rates  charged  for  fire 
protection  lines.  It  was  generally  agreed  that 
the  fire  insurance  companies  ask  larger  fire 
protection  services  than  most  factories  are 
vvilling  to  pay  for  if  installed,  and  that  the 
size  of  such  lines  as  demanded  by  the  under- 
writers are  too  large  in  many  cases.  If 
granted,  these  large  services  might  seriously 
menace  the  protection  to  the  general  public, 
especially  in  the  .smaller  places  where  tlie 
falling  of  a  wall  on  a  4-in.  main  valve  might 
cripple  the  entire  water  works  department 
during  a  fire,  and  leave  the  city  helpless  in 
the  event  of  another  fire  immediately  follow- 
ing the  first  one.  Mr.  Wiles'  paper  will  be 
|)ublished  in  an  early  issue  of  this  journal. 
An  important  action  taken  at  the  closing 
session  followed  a  motion  by  Mr.  Martin  that 
the  Executive  Committee  be  empowered  to 
investigate  the  amount  of  premiums  paid  li« 
the  various  insurance  coiupanies  for  fire  in- 
surance for  the  last  five  years  by  companies 
located  in  the  territory  of  the  ceneral  states, 
and  also  the  amount  of  fire  losses  paid  by  the 
insurance  companies  to  the  insured.  This 
follows  the  same  line  of  action  already  initi 
ated  by  the  Ohio  Electric  Light  .Association, 
and  is  likely  to  bring  good  results.  Mr.  Mar- 
tin explained  that  the  moral  hazard  was  nil 
in  the  case  of  water  works  companies  as  the 
central  station  could  not  be  put  out  of  com 
mission  without  endangering  the  general  sup- 
ply system,  and  seriously  damaging  the  rev- 
enue for  which  the  investment  was  created. 
He  stated  further  that  the  amount  of  prem- 
iums paid  for  fire  insurance  is  ridiculousl.\ 
out  of  line  with  the  amount  of  losses  paid. 
as  ascertained  by  the  electric  light  companies 
and  as  presumably  will  develop  in  the  case 
of  water  works  plants. 

.Another  matter  of  general  interest  wa^ 
brought  up  by  Mr.  F.  B.  Leopold,  the  pro- 
posed affiliation  with  the  American  Water 
Works  Association.  Mr.  Leopold  explained 
the  measures  already  taken  and  the  step- 
under  way  looking  to  this  desired  end,  and 
predicted  that  the  result  would  be  added  pres- 
tige to  the  water  works  men  in  handling  any 
public  question  affecting  their  interests  gen- 
erally. The  matter  was  left  in  the  hands  of 
the   Executive   Committee. 

Ohio  members  were  pleased  when  Capt. 
Beardsley  explained  that  a  movement  was  oti 
foot  to  introduce  legislation  in  Ohio  author- 
izing the  payment  out  of  imblic  funds  of  tin- 
expenses  incurred  by  city  officials  in  attend- 
ing meetings  of  the  general  nature  of  those 
held  by  the  Association. 

The  last  afternoon  of  the  convention  was 
spent  in  visiting  the  Detroit  water  works 
plant  and  Belle  Isle  Park. 


The   Importance  of  Limiting  the  Size 

of  Fire  Lines  and  of  Metering 

Such  Connections. 

Two  points  which  are  now  being  empha- 
sized by  water  works  associations  are  the  im- 
portance of  consistently  proportionin.g  the  size 
of  fire  lines,  and  of  placing  meters  in  all  fire 
services  to  prevent  "steals."  The  position  of 
the  water  works  men  in  regard  to  these  points 
was  concisely  stated  by  C.  W.  Wiles  of 
Delaware,  Ohio,  in  a  recent  paper  before  the 
Central  States  Water  Works  Association 
The  paper,   in   full,   follows: 

Why  do  the  insurance  companies  insist  that 
the  largest  possible  mains  they  can  induce 
w,ater  departments  tn  furnish  be  run  into  a 
building  for  automatic  sprinklers,  regardless 
of  the  size  of  the  building,  or  the  size  of 
the    main    connection'      Tn    some    cases    then- 
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have  demanded  a  (i-in.  line  from  an  8-in. 
main,  or  an  8-in.  line  from  an  8  or  10-in. 
mam,  knowing  that  a  break  in  the  fire  line 
would  cripple  the  entire  fire  protection  of  a 
small  city. 

One  of  the  inducements  held  up  to  the  own- 
er of  a  factory  relative  to  the  desirability  of 
installing  sprinklers  is.  that  in  case  of  fire 
some  half  dozen  sprii.kler  heads  will  almost 
instantly  extinguish  a  fire.  Then  the  demand 
is  made  of  the  water  company  that  a  fire 
line  be  laid  which  will  furnish  more  water 
than  all  the  sprinklers  would  take  if  all  in  the 
entire  building  were  working  at  once. 

The  matter  of  supplying  water  to  fire  lines 
for  automatic  sprinklers  is  one  that  has,  and 
will  have,  the  serious  consideration  of  many 
water  works  officials.  In  small  cities  where 
there  are  few  if  any  large  buildings  supplied 
with  automatic  sprinklers  this  matter  has 
not  been  well  understood,  but  those  are  the 
works  that  would  be  seriously  crippled  if  a 
(i-in.  fire  line  should  be  broken,  or  if  the 
walls  of  a  building  should  fall  so  that  the 
outside  valve  could  not  be  closed  while  a 
fire  was  occurring  in  another  part  of  the  city. 
This  has  occurred  in  several  places  within  the 
past   two  years. 

Some  of  the  best  managed  water  works  sys- 
tems have  adopted  a  strict  rule  to  run  no  fire 
lines  larger  than  4-in.  and  then  to  insist  that 
.1  detector  meter  he  placed  on  every  such 
service. 

The  right  to  deman<l  and  compel  a  meter 
on  all  such  services  has  been  decided  by  the 
courts ;  among  others  a  recent  decision  in 
favor  of  the  Terre  Haute  Water  Works  Com- 
pany, after  having  been  in  the  courts  for 
hve  years. 

The  matter  of  placmg  meters  on  all  fire 
lines  to  prevent  surreptitious  use  of  water 
has  not  been  uniform  in  all  cities,  many  not 
demanding  meters  l)ut  relying  on  a  careful 
mspection  of  the  fire  lines  to  prevent  the  use 
of  water  through  them.  Just  how  unsatis- 
factory this  method  -s  can  be  shown  in  the 
many  instances  where  water  has  been  taken 
by  concealed  connections  unknown  to  the 
water  department. 

Within  the  past  few  months  a  discharged 
employee  gave  information  to  the  Columbus. 
Ohio,  water  department  that  a  certain  manu- 
facturing industry  was  using  water  through 
the  fire  imes.  An  inspection  was  made  and 
a  bill  foi'  $1,500  was  sent  for  water  used  in 
the  past  five  years.  This  is  only  one  of  many 
cases  that  could  be  mentioned,  where  fire 
lines  have  been  tapped  for  uses  unknown  to 
the  water  department   officials. 

For  a  long  time  the  fire  insurance  com- 
panies objected  to  any  kind  of  meters  on  fire 
lines.  However,  when  confronted  with  the 
fact  that  water  was  being  used  without  per- 
mit through  fire  lines,  and  that  there  were 
several  makes  of  meters  on  the  market  that 
would  not  obstruct  the  flow  but  would  detect 
any  use  of  water,  they  have  consented  to 
the  HSe  of  meters,  though  reluctantly.  Over 
•■^0  cities  now  require  meters  on  all  fire  lines; 
Chicago  has  over  30  meters  on  fire  lines. 

RtTLES    AND    CONCLUSIONS. 

The  following  rules  and  conclusions  ma> 
safely  be   followed : 

No  fire  line  services  for  automatic  sprin- 
klers to  be  over  4  in.  If  the  size  of  the  build- 
ing actually  requires  more,  then  make  a  sec- 
ond connection  of  4-in.,  on  another  street,  or 
side,  of  the  building. 

Water  departments  and  private  companies 
are  not  under  any  legal  obligation  to  furnish 
private  fire  protection.  If  they  do,  they  are 
entitled  to  a  reasonable  compensation  for 
the  service  rendered ;  court  decisions  in  over 
"JO  cases  in  the  past  few  years  sustain  this 
point. 

Fire  services  should  be  metered. 

Insurance  companies  have  and  are  accept- 
ing risks  where  fire  lines  are  controlled  by 
meters,  and  supplied  by  4-in.  pipe  lines;  in 
some  cases  by  2-in. 

Several  types  of  detector  meters  are  now 
•n  the  market.  The  practice  of  requiring 
meters  on  fire  lines  has  been  fully  upheld 
ky   the  courts. 


The  managers  of  small  water  works  plants 
should  seriously  consider  the  question  of  the 
size  of  connection  for  fire  lines.  Also  what 
the  result  would  be,  so  far  as  protection  to 
the  city  is  concerned,  if  during  a  fire,  one 
or  more  4  or  ti-in.  automatic  sprinkler  lines 
were  discharging  their  full  capacity. 


Some  Economic  Considerations  Affect- 
ing the  Choice  of  Power,  Pumps, 
and   Reservoirs  for  Booster 
Service — Automatic 
Control. 

.A.  great  variation  in  the  head  pumped 
against,  to  reach  varioi.s  parts  of  a  town 
with  running  water  under  pressure,  has  long 
been  recognized  by  waterworks  men  as  a 
legitimate  cause  for  installing  booster  pump- 
ing service.  Of  late  other  considerations, 
such  as  increased  economy,  greater  reliability 
in  operating  conditions  and  tuore  satisfactory 
service  to  the  consumer  have  formed  the  ba- 
sis of  a  study  to  determine  the  advisability 
of  installing  booster  pumps  in  existing  works. 
The  conditions  calling  for  this  class  of  pump- 
ing service,  and  the  economic  considerations 
affecting  the  choice  of  power,  pumps  and 
reservoirs  for  booster  service,  were  discussed 
by  H.  E.  Cole,  \'ice-President  and  Chief  Kn- 
gineer  of  the  Harris  Pump  Supply  Co..  of 
Pittsburgh,  in  a  paper  before  the  Central 
States  Water  Works  .\ssociation.  The  fol- 
lowing matter  is  taken  from  Mr.  Cole's  paper : 

SERVICE    REQUIRING   BOOSTER   PUMPING. 

There  are  at  least  three  kinds  of  service 
requiring  booster  pumping : 

First :  Tall  buildings  which  are  located  on 
streets  where  the  service  is  sufficient  for  ordi- 
nary requirements,  but  where,  owing  to  the 
heighth  of  the  building,  the  normal  pressure 
of  the  system  is  inadequate.  In  this  class  ap- 
paratus is  usually  installed  by  the  owner  of 
the  building  to  boost  and  store  a  sufficient 
capacity   for   ordinary   requirements. 

It  frequently  happens,  however,  that  the 
cost  of  installing  equipment  and  operation  in 
addition  to  a  high  water  rate  causes  many 
owners  to  drill  wells,  or  otherwise  take  care 
of  their  own  requirements.  Should  the  water 
company,  however,  keep  posted  as  to  the 
simplest  way  of  meeting  this  condition,  the 
author  believes  that  many  large  consumers 
would  be  retained  for  the  company.  Some  of 
the  methods  suggested  for  the  next  class  will 
be  equally  well  adapted  for  this  class  of  work, 
so  will  be  referred  to  later. 

Second :  Small  sections  of  a  city's  popu- 
lation are  frequently  located  on  elevations 
higher  than  the  reservoir,  or  where  the  pres- 
sure is  insufficient  for  their  requirements. 
This  is  a  condition  which  a  great  many  com- 
panies  have  to   face. 

To  meet  this  demand  the  following  condi- 
tions must  be  taken  into  consideration  and 
carefully  studied:  1.  The  population  to  be 
supplied.  2.  The  distribution  of  population. 
3.  The  pressure  to  be  maintained.  4.  The  im- 
portance of  uninterrupted  service.  5.  Amount 
of  storage  required,  (i.  Kind  of  power  avail- 
able. 7.  Accessibility  by  regular  employe  of 
company. 

(1)  The  number  of  consumers  to  be  sup- 
plied determines  the  capacity  of  plant  to  be 
installed.  The  class  of  consumers  being  con- 
sidered in  order  to  determine  the  probable 
per_  capita  consumption.  The  reasons  are 
obvious. 

(2)  The  distribution  of  the  population  de- 
termines the  location  of  the  booster  station 
and  reservoir  with  reference  to  the  city  main 
bringing  in  the  supply.  It,  furthermore,' makes 
necessary  a  careful  study  of  first  cost  of  large 
mains,  low  friction  losses  of  small  mains,  and 
necessary  increase  in  pressure  to  overcome 
friction  head. 

C3)  The  pressure  t(.  be  maintained  has  s 
very  important  bearing,  as  it  determines 
largely  the  character  of  the  reservoir  to  be 
used,  as  well  as  the  type  of  pump  to  he  in- 
stalled. 

(4)  The  importance  of  uninterrupted  serv- 
ice has   its   effect  on   both  the  quality   of  ap- 


IKiratus  and  on  the  duplication  of  units,  as 
well  as  on  the  power  employed  and  attend- 
ance. 

(5)  The  amount  of  storage  required  usual- 
ly determines  the  kind  of  reservoir  which 
shall  be  used.  If  the  pump  is  to  operate  au- 
tomatically, then  the  storage  required  may 
usually  be  very  much  smaller  than  otherwise. 
Then  the  determining  factor  is  the  amount 
of  storage  required  for  fire  protection  or  to 
supply  the  sections  during  the  probable  shut- 
down of  the  pumps  or  loss  of  power  from  any 
cause. 

Four  classes  of  reservoirs  may  be  used  for 
this  work,  depending  on  the  size  and  sites 
available.  If  there  are  high  hills  available 
and  reservoir  is  large,  then  the  open  reser- 
voir with  concrete  and  earthen  walls  may 
profitably  be  used.  If  the  country  is  flat  and 
the  storage  capacity  required  is  large,  a  steel 
standpipe  is  generally  the  solution.  If  the 
required  storage  is  moderate  an  open  tank 
mounted  on  a  steel  structure  is  frequently 
used,  although  steel  pressure  tanks  located 
at  any  convenient  point  may  often  be  used 
to  advantage.  If  the  storage  required  is 
small,  the  steel  pressure  tank,  regardless  of 
the  required  pressure,  has  a  decided  advan- 
tage. 

(6)  The  kind  of  power  available  material- 
ly affects  the  cost  of  operation,  not  only  on 
the  relative  cost,  but  on  the  adaptability  of 
the  power. 

(a)  If  steam  is  the  power  used  and  coal 
the  fuel,  the  coal  must  usually  be  hauled  a 
long  distance  and  at  a  high  elevation.  Steam 
must  be  kept  up  most  of  the  time.  An  at- 
tendant must  be  present  practically  all  the 
time  the  pump  is  in  operation.  The  smoke 
nuisance    must    also   be   contended    with. 

(b|  Natural  gas  for  steaming,  when  avail- 
able, is  far  better  than  coal,  as  hauling  is  prac- 
tically eliminated,  and  there  is  no  smoke.  In 
such  cases,  however,  a  small  amount  of  coal 
should  be  kept  in  reserve  and  the  boiler 
equipped  to  use  both  gas  and  coal  in  order 
to  be  prepared  for  a  shortage  of  gas  or  other 
interruption  of  the  supply.  The  necessity  for 
a   constant   attendant,    however,    still    remains, 

(c)  Natural  gas.  when  used  in  an  internal 
combustion  engine  to  drive  a  power  pump, 
makes  one  of  the  best  powers  for  this  service 
as  the  fuel  cost  is  usually  the  least  and  me- 
chanical efficiency  of  equipment  is  relatively 
hiph.  The  chief  disadvantages  are  that  fre- 
quent attention  is  required,  although  far  less 
than  steam,  and  such  plants  cannot  be  operat- 
ed automatically  without  serious  complica- 
tions, although  it  is  not  only  possible,  but  en- 
tirely practicable,  to  make  the  pump  operate 
automatically  as  required  by  keeping  the  en- 
gine running  continually.  Whenever  gas  en- 
gines are  used  it  is  good  policy  to  have  gaso- 
line attachments  already  on  the  engine,  or 
so  arranged  that  the  engine  could  be  operated 
on  gasoline  or  other  liquid  fuel  on  yen,'  short 
notice. 

(d)  Gasoline  or  other  distillate  when  used 
in  an  engine  is  to  be  recommended  when  gas 
or  electricity  is  not  available  and  where  the 
amount  of  water  to  be  pumped  is  small,  as 
the  fuel  cost  is  usually  high.  The  advantage 
of  this  power  is  that,  as  a  usual  thing,  the 
pumping  iinit  can  be  started  and  operated  at 
full  capacity  in  a  few  minutes ;  ten  minutes 
being  a  fair  average.  The  objections  are 
much  the  same  as  previously  stated,  for  nat- 
ural gas,  but  gasoline  has  the  additional  dis- 
advantages due  to  hauling  and  storage,  and 
dangers  of  explosions  in  or  near  the  build- 
ings. 

(e)  Crude  oil  engines  are  rapidly  being- 
perfected  and  placed  on  the  market  which 
materially  reduce  the  fuel  cost,  but  require 
a  little  more  time  to  start  up  than  either  the 
gas  or  gasoline  engine. 

(f)  Electricity  is  very  nearly  ideal  power 
for  this  service,  provided  that  an  attractive 
rate  can  be  obtained  and  the  service  is  re- 
liable for  24  hours  each  day. 

The  advantages  are  as  follows :  1.  AKvj^jis 
ready.  2,  Little  or  no  attention  required.  3. 
Can  he  made  practically  noiseless.  4.  Can  be 
used  automatically. 

A  combination  of  any  of  the  above  powers 
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may  be  used  to  advantage,  depending  upon  the 
demands  of  the  particular  case. 

(7)  Acessibility  by  the  attendant  in  charge 
materially  affects  the  selection  of  equipment 
and  cost  of  operation.  If  the  amount  of  wa- 
ter to  be  pumped  is  only  moderate,  the  plant 
difficult  of  access,  and  electricity  is  available 
and  it  is  desirable  to  keep  cost  of  attention  to 
a  minimum,  the  plant  should  be  made  as  near- 
ly automatic  as  possible. 

Third:  The  third  class  of  service  is  where 
the  regular  line  pressure  is  sufficient  for  do- 
mestic consumption,  but  insufficient  for  proper 
fire  protection  to  fulfill  the  requirements  of 
the  water  company's  charter.  The  method  of 
treatment,  however,  would  be  so  nearly  the 
same  as  a  second  class  that  no  additional  sug- 
gestions will  be  given   for  this  class. 

LOC.\TION     OF    BOOSTER     ST.\TION. 

The  location  of  the  booster  station  depends 
entirely  on  local  conditions.  .•MI  things  being 
equal  it  should  be  located  at  the  main  reser- 
voir from  which  the  supply  is  taken.  It  is 
also  preferable  to  have  the  pump  so  located 
that  water  will  flow  to  it  by  gravity  from  the 
main  reservoir.  This  insures  the  pump  be- 
ing primed  at  all  times  and  eliminates  the 
danger  of  getting  air  into  the  line. 

When  the  sections  to  be  supplied  is  so  locat- 
ed that  it  is  inadvisable  to  locate  the  booster 
pump  at  the  reservoir,  it  should  be  located 
on  a  prominent  main  at  a  level  which  will 
positively  assure  a  good  supply  on  the  level 
nf  pump  intake.  A  large  vacuum  chamber  as 
well  as  an  air  chamber  should  be  used  on 
reciprocating  pumps,  and  a  large  air  cham- 
ber would  show  good  results  even  with  a  cen- 
trifugal or  rotary  pump. 

In  iocatmg  the  booster  plant  attention 
should  be  given  to  the  dischar.ge.  It  is  always 
preferable  to  use  an  independent  line  from 
pump  to  booster  reservoir.  Pulsations  and 
noises  are  easily  felt  on  lines  from  which 
service  is  given.  Pulsations  can  be  reduced 
very  materially  by  the  use  of  a  large  air  cham- 
ber, depending  entirely  on  the  type  and  ca- 
pacity of  the  pump  and  the  velocity  of  water 
in  the  line.  Greater  efficiency  can  be  obtained 
from  this  air  chamber  if  air  can  be  supplied 
to  the  chamber  to  increase  the  relative  pro- 
portion of  air  to  water. 

Noises  can  be  reduced  by  the  use  of  special 
gaskets  or  lead  nipples.  In  some  very  bad 
cases  it  can  be  cured  by  using  a  short  section 
of  hose  in  the  discharge  between  the  pumps 
and  the  discharge  main.  In  both  of  these 
respects  the  advanta,ge  of  sing  an  elevated 
tank  or  standpipe  or  hydro-pneumatic  pres- 
sure tank  near  the  pump' is  very  evident. 


AUTOMATIC    CONTROL. 

Since  the  cost  of  attendance  is  one  of  the 
chief  items  of  operating  expense  in  a  plant, 
it  is  very  desirable  to  reduce  this  expense  to 
a  minimum.  If  an  attendant  is  required  all 
the  time  that  tlie  pump  is  in  operation  it  is 
general  good  practice  to  install  equipment  of 
large  capacity  to  reduce  this  item  of  expense. 
This  means,  however,  larger  mains  and  larger 
storage  capacity. 

It  would,  therefore,  seem  desirable  to  keep 
line  and  reservoir  cost  down  by  pumping 
much  of  the  day  at  a  lower  rate  per  hour, 
leaving  only  enough  reserve  to  take  care  of 
ordinary  increase  in  consumption,  or  falling 
off  of  pump  caoacity  and  leave  ample  time  for 
ordinary  repairs.  To  do  this  and  still  keep 
down  the  cost  of  attendance  requires  appara- 
tus as  nearly  automatic  as  possible. 

With  steam  equipment,  an  attendant  is  nec- 
essary on  account  of  the  use  of  boilers,  but 
if  steam  is  taken  from  some  other  source  so 
that  the  pumo  is  the  only  part  requiring  at- 
tention, then  it  should  be  the  aim  to  provide 
a  reliable  source  of  lubrication,  and  control 
the  speed  of  the  pump  automatically.  The 
simplest  control  is  by  a  pressure  regulator,  in 
the  line  where  the  ditTerence  between  starting 
and  stopping  pressures  is  fully  10  per  cent 
of  the  stopping  pressure,  exclusive  of  the  fric- 
tion head.  Where  the  line  is  a  long  one  and 
the  pump  comes  up  to  speed  very  rapidly,  it 
will  be  noticed  that  the  pressure  required  to 
accelerate  the  water  in  the  line  from  its  state 
of  rest  to  its  regular  velocity,  momentarily 
runs  the  pressure  far  above  the  maximum  or 
stopping  pressure  of  the  system.  Ordinarily 
this  would  cause  the  automatic  control  to  act 
and  stop  the  pump :  this  pressure  being  only 
temporary  the  pump  w-ould  again  start  and 
the  resujt  would  be  a  rapid  alternation  of 
stops  and  starts.  This  can  be  overcome  by 
the  use  of  a  tank,  of  about  50  gals,  capacity, 
to  which  pressure  connection  is  attached.  This 
connection  should  be  made  from  discharge 
main  to  tank,  so  that  the  rate  of  flow  from 
one  to  the  other  would  be  very  small,  namely 
1  or  2  gals,  per  minute ;  then  with  sufficient 
air  compressed  in  the  top  of  the  tank,  so  that 
it  is  ordinarily  half  full  of  w^ater,  it  will  be 
noticed  that  the  pressure  is  very  slow  to  re- 
spond to  changes  in  the  main  line  pressure 
and  the  temporary  pressure  due  to  starting  is 
passed,  and  normal  is  restored  before  the 
tank   shows  any  appreciable  change. 

Where  the  increase  of  pressure  due  to  ac- 
celerating water  in  line  is  high  enough  to  en- 
danger the  pump  or  other  equipment,  a  re- 
lief  or   safety  valve   should    be    installed   to 


take  care  of  the  excessive  pressure. 

Where  the  difference  in  pressure  between 
starting  and  stopping  is  less  than  10  per  cent, 
the  construction  of  most  regulators  is  unre- 
liable, due  to  back  lash  and  lost  motion  in 
the  springs  and  other  mechanisms.  In  such 
cases  an  artificial  head  can  be  produced 
which,  if  the  flow  of  water  from  oump  was 
constant,  could  cause  sufficient  difference  in 
pressure  to  operate  the  controlling  mechan- 
ism with  2V4  per  cent  of  the  shutting-off  pres- 
sure. 

If  this  were  carried  out  by  the  use  of  the 
tank,  described  above,  and  the  introduction  of 
sufficient  friction  in  the  discharge  of  pump 
to  the  discharge  main,  it  would,  with  the  reg- 
ular line  friction,  make  the  necessary  differ- 
ence required.  This  plan  could  not  be  used  suc- 
cessfully with  a  centrifugal  pump  on  account 
of  the  varying  capacity  of  the  pump  under 
different   considerations. 

In  any  case  the  power  required  for  pump- 
ing would  be  increased  by  approximately  the 
same  amount  as  the  increased  pressure ;  still 
this  amount  would  be  very  small  compared 
with   the   saving   effected. 

The  automatic  control  of  steam  pumps  by 
float  from  surface  of  water  in  reservoir  is  so 
complicated  that  circumstances  would  seldom 
justify  it. 

Electric  pumps  are  by  all  means  the  easiest 
to  operate  automatically,  first,  because  an  elec- 
tric pump  can  be  provided  to  operate  con- 
tinuously with  practically  no  attention ;  and, 
second,  because  electricity  can  be  transmit- 
ted so  easily.  Stopping  and  starting  can  be 
easily  performed  by  the  rise  and  fall  of  water 
in  a  reservoir  several  miles  away  by  means 
of  a  float  and  solenoid   switches. 

Pressure  control  is,  however,  always  prefer- 
able, as  the  controlling  apparatus  is  then  un- 
der the  same  roof  with  the  pump  and  motor 
and  the  danger  from  ice.  storms,  etc.,  which 
exist  with  floats,  chains,  etc.,  is  eliminated. 

Gas  or  gasoline  engine  automatic  control  is 
difficult,  owing  chieflv  to  the  fact  that  most 
engines  have  to  be  started  by  some  external 
power.  This  is  difficult  to  accomplish  fror.i 
a  remote  point. 

Partial  control  may  be  secured  by  connect- 
ing up  the  ignition  circuit  of  the  engine  with 
a  pressure  regulation  or  with  a  float  switch. 
Then  the  engine  is  stopped  when  the  reser- 
voir is  filled,  but  can  not  be  started  again  ex- 
cept by  an  attendant.  In  this  case  a  magneto 
should  be  used  instead  of  batteries,  since 
when  the  pressure  falls  to  the  starting  point, 
it  might  short-circuit  the  batteries  and  run 
them  down. 
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Method  of  Constructing  Two  Concrete 

Dams  in  Quick  Time ;  Medina 

Valley  Irrigation  Works. 

Contributed    by    E.    H.    Kearny,    Chief   Engineer 

and  Manager  of  Construction,  Medina 

Valley  Irrigation  Co. 

Unprecedented  speed  has  been  attained  on 
the  heavy  construction  for  the  Medina  Valley 
irrigation  project,  located  about  25  miles  west 
of  San  Antonio,  Te.xas.  The  project  depends 
for  its  water  supply  upon  the  storm  waters  of 
the  Upper  Medina  River,  which  will  be  con- 
served and  utilized  for  watering  some  60,000 
acres  of  exceptionally  fine  agricultural  lands 
located  between  and  along  the  Southern  Paci- 
fic and  International  &  Great  Northern  Rail- 
ways. 

The  engineering  construction  for  the  project 
represents  a  cost  of  several  million  dollars 
and  embraces:  (1)  a  storage  dam  of  concrete 
with  gravity  section  104  ft.  high  and  1,580  ft. 
long;  (2)  a  diversion  dam  of  concrete,  50 
ft.  high  and  440  ft.  long;  (3)  a  main  canal 
of  GOO  second  foot  capacity,  24  miles  long; 
(4)  two  reinforced  concrete  siphons.  1,150 
ft.  and  1,310  ft.  long,  respectively,  and  eleven 
flumes,   the   largest    1,520    ft.   long   and   95   ft. 


high;  (5)  distributing  canals  and  ditches  ag- 
gregating about  300  miles. 

The  excavating  work  on  the  main  and  dis- 
tributing canals  involves  no  unusual  features 
and  was  largely  handled  by  teams  under  a 
general  contract.  Construction  was  com- 
menced on  Nov.  1,  1911,  and  the  main  canal, 
containing  1,600,000  cu.  yds.  is  now  about  com- 
plete as  are  also  many  miles  of  secondary  and 
lateral  canals. 

In  order  to  avoid  rough  country,  the  canal 
is  carried  across  the  river  and  back  by  means 
of  two  siphons  of  reinforced  concrete.  These 
consist  of  twin  tubes  of  8  ft.  and  7  ft.  diameter, 
respectively.  Collapsible  wood  frames  and 
wood  panels  were  used  for  the  greater  part  of 
the  siphon  forms,  and  proved  more  satisfac- 
tory than  light  steel  frames  and  metal  sheet- 
ing, which  were  tried  at  first. 

The  most  striking  structures  along  the  canal 
lines  are  the  flumes.  There  are  in  all  eleven 
of  these,  varying  from  122  ft.  to  1,520  ft.  in 
length.  The  maximum  height  is  95  ft.,  and 
the  total  flume  length.  5,540  ft.  All  flumes 
consist  of  two  No.  180  Hess  Galvanized  Ton- 
can  metal  semi-circular  flumes,  diameter  9ft. 
6  ins.,  and  carried  on  trestling  of  creosoted 
long  leaf  Te.xas  pine. 

The  construction  of  the  two  dams  has  been 


handled  under  direct  administration  by  the 
company  and  the  plant  and  method  of  con- 
struction have  proved  so  successful  and  have 
enabled  such  unusual  speed  that  we  give  a 
detailed  description  of  this  work. 

Both  dams  are  of  monolithic  concrete  with 
a  fair  percentage  of  embedded  stone  or  plums. 
They  rest  on  an  excellent  foundation  of  mas- 
sive limestone  and  in  deference  to  public 
opinion  as  developed  by  the  failures  of  several 
dams  during  the  spring  of  1911,  a  consider- 
able excess  of  section  is  provided  above  the 
usual  gravity  design. 

The  main  dam.  Fig.  1,  is  164  ft.  high  above 
the  river  bed  with'  the  main  foundation  14  ft. 
below  this  and  an  upstream  cut  off  toe  ex- 
tending 10  ft.  deeper.  The  foundation  was 
explored  thoroughly  by  means  of  one  diamond 
drill  hole  800  ft.  deep,  several  100  ft.  deep  and 
by  two  shafts  50  ft.  deep.  The  width  of  the 
section  at  the  river  bed  is  128  ft.  and  at  the 
top  25  ft.  The  upstream  face  is  vertical  and 
the  downstream  face  drops  vertically  8  ft., 
then  curves  downstream  on  a  tangent  surface 
of  80  ft.  radius  followed  by  a  lower  curve  of 
2.30  ft.  radius  and  towards  the  base  another 
plane  surface  with  66  to  100  slope. 

The  main  mass  of  the  dam  within  the  can- 
yon   walls    is   between    600    and   700    ft.    long. 
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and  the  wings  at  either  end  extend  back  to 
form  the  total  length  of  1,580  ft.,  Fig.  2. 
Conforming  to  the  most  advanced  ideas  of 
design  and  as  an  additional  precaution  a  small 
drainage  and  inspection  tunnel  extends 
throughout  the  base  of  the  dam  at  a  height  of 
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Fig.  1 — Cross-Section  of  Main   Dam,  Medina 
Irrigation   Co. 

13  ft.  above  the  foundation  and  23  ft.  back 
from  the  upstream  face.  A  series  of  V2i,  3 
in.  wells,  30  ft.  deep  below  the  foundation  and 
spaced  4  to  5  ft.  apart,  open  into  the  bottom 
of  the  drainage  tunnel. 

The  Main  Dam  creates  a  reservoir  of  'ioO,- 
(100  acre  feet  capacity,  from  which  overflows 
will  spill  over  a  saddle  at  the  vest  end  of 
the  dam  into  a  ravine  and  will  return  to  the 
river  one-half  mile  below  the  dam.  By  placing 
flashboards  in  the  spillway  the  storage  can  be 
increased  to  300,000  acre  feet.  The  total  mass 
of  the  Main  Dam  is  295,000  cu.  yds.  of 
Cyclopean  masonry. 

The  lower  or  Diversion  Dam,  located  four 
miles  downstream  from  the  Main  Dam,  unlike 
the  latter,  is  an  overflow  or  weir  dam.  Its 
purpose  is  to  divert  the  water  from  the  river 
into  the  canal  head  and  avoid  the  construction 
of  a  canal  through  the  four  miles  of  rough 
canyon  below  the  Main  Dam.  The  Diversion 
Dam  is  50  ft.  high,  44  ft.  wide  at  base  and 
with  an  ogee  rollway  crest.  It  is  440  ft.  long 
between  canyon  walls  and  is  arched  upstream 
on  a  700  ft.  radius.  The  yardage  of  the  Diver- 
sion Dam  and  headworks  is  about  30,000 
cu.  yds. 

The  Main  Dam  is  14  miles  in  an  air  line 
from  the  nearest  railway  point  at  Dunlay  on 
the  Southern  Pacific  and  40  miles  by  wagon 
road  from  San  Antonio.  The  building  of  a 
temporary  standard  gage  spur  was  the  first 
step  towards  construction.  Because  of  the 
rough  country  adjacent  to  the  dam  this  rail- 
road is  20  miles  long,  with  3  per  cent  grades 
against  the  loads  and  3%  per  cent  against  the 
returning  empties.  The  line  passes  within  six 
miles  of  the  Diversion  Dam  which  is  reached 
by  wagon  road.  This  railway  will  be  removed 
upon  tJie  completion  of  the  work. 

The  principal  traffic,  after  hauling  up  the 
plant  and  machinery,  is  the  cement  which  aver- 
ages six  or  seven  carloads  per  day.  Other 
items  are  lumber,  explosives,  miscellaneous 
supplies  and  provisions.  Sand  is  manufac- 
tured at  the  site  from  the  same  hard  limestone 
used  in  the  dams.  Cement  comes  from  the 
Lone  Star  and  Southwestern  Mills  near  Dal- 
las, Texas,  from  the  San  Antonio  Portland 
Cement  Co.,  of  San  Antonio,  Texas,  and  the 
Oklahoma  Portland  Cement  Co.,  of  Ada  Okla. 

The  plant,  camp  and  layout  at  the  Main 
Dam  is  almost  entirely  on  tlie  west  bank  of 
the  rivor  where  the  railway  comes  in  at  the 
spillway  level.  A  spur  track  is  carried  out  on 
a  trestle  under  which  is  the  cement  shed  hav- 


ing a  capacity  of  18,000  barrels.  Adjacent  to 
this  shed  and  at  the  top  of  the  canyon  bluff 
about  100  ft.  above  the  base  of  the  dam  and 
50  ft.  downstream  from  its  west  wing  is  the 
crushing  and  mixing  plant.  There  are  two 
No.  IV-i  K  Gates  crushers  at  ground  level  and 
from  them  the  stone  is  carried  to  the  screens 
at  top  of  the  bins  by  Allis-Chalmbers  bucket 
elevators.  The  rejects  come  back  to  the  crush- 
ers through  chutes,  the  dust  and  sand  go  into 
the  sand  bins  and  stone  into  its  bin.  A  por- 
tion of  the  finer  crushing  comes  down  the 
chutes  to  Symons  disc  crushers  and  Williams 
Hammer  Pulverizers  which  make  the  sand. 
This  is  delivered  to  the  bins  by  bucket  ele- 
vator. 

There  are  three  quarries,  two  on  the  west 
bank  and  1,500  and  2,000  ft.  upstream,  respec- 
tively, from  the  plant,  and  the  third  exclu- 
sively for  plums  at  a  low  level  downstream 
on  the  east  bank.  The  rock  is  a  hard  semi- 
crystalline  limestone,  and  is  quarried  by  first 
springing  with  dynamite  and  then  shattering 
and  blowing  out  with  powder.  The  rock  is 
then  worked  over  and  loaded  in  skips  by  hand. 
Three  Brown  hoist  locomotive  cranes  handle 
these  skips  and  dump  into  4  cu.  yd.  Continen- 
tal side  dump  cars.  The  latter  are  handled  in 
trains  of  four  to  eight  cars  by  four  Porter 
dinkies  on  3  ft.  gage  track.  From  the  first 
quarry  the  loads  travel  on  2  'per  cent  down- 
grade, and  from  the  second  must  climb  a  2 
per  cent  grade  to  a  tresle  loop  passing  the 
crushers.  The  cars  are  here  dumped  down  an 
inclined  platform  shod  with  rail,  directly  onto 
the  crushers.  One  man  with  a  book  is  then 
sufficient  to  feed  each  crusher. 

The  third  quarry  is  in  the  east  bluff  some 
500  ft.  downstream  and  is  exclusively  for 
plums  which  are  taken  out  up  to  10  tons 
weight.     This  quarry  was  opened  originally  by 


cent  down  grade,  where  one  of  the  derricks 
picks  up  the  plums  and  either  places  them  in 
the  work  direct  or  transfers  them  to  the 
cableways. 

Under  the  bins  is  a  battery  of  five  No.  14 
Smith  mixers  having  a  capacity  of  slightly 
more  than  1  cu.  yd.  net.  These  are  on  the 
second  story  or  deck  of  the  mixer  and  bin 
structure.  Above  them  on  the  third  deck  are 
the  measuring  hoppers.  Cement  is  delivered 
to  the  various  hoppers  on  this  deck  from  all 
parts  of  the  cement  warehouse  by  a  belt  con- 
veyor. 

The  sand  chutes  have  double  gates  and  auto- 
matically measure  the  proper  quantity  for  a 
batch.  The  stone  is  measured  in  the  hopper 
and  the  cement  by  the  number  of  sacks.  The 
gates  to  the  stone  chutes  are  of  the  radial 
type.  No  difficulty  is  experienced  in  propor- 
tioning and  mixing  40  batches  per  mixer  per 
hour.  The  record  is  257  batches  from  five 
mi.xers  in  one  hour. 

Below  eacli  mixer  is  a  hopper  with  a  flip 
flop  discharge  arranged  so  that  the  hopper  can 
be  emptied  into  inclined  chutes  leading  down 
the  bluff,  or  back  into  buckets  on  cars  under 
the  platform.  The  former  chutes  lead  from 
each  mixer  into  a  single  large  hopper  at  the 
foot  of  the  bluff.  From  beneath  this  hopper 
an  inclined  trestle  with  double  tracks  known 
as  the  "Incline"  extends  across  the  river  paral- 
lel to  and  just  below  the  downstream  toe  of 
the  dam.  The  second  method  of  delivery  is  by 
cars  immediately  under  the  platform  which 
travel  upstream  along  the  top  of  the  bluff  for 
about  75  ft.  until  under  the  two  cableways. 
The  entire  mi.xer,  bins  and  screen  structure 
is  93  ft.  high. 

The  layout  for  conveying  and  placing  con- 
crete and  plums  consists  of  first,  two  Lidger- 
wood  cableways  of   1,180  and   1,250   ft.  spans. 


Fig.  2 — Plan  of  Main   Dam,  Medina  Irrigation    Co. 


a  single  shot  of  400  kegs  of  black  powder 
placed  in  the  ends  of  a  crosscut  tunnel  about 
70  ft.  deep  from  the  face  of  the  bluff.  Some 
10.000  cu.  yds.  of  rock  were  moved  by  the 
shot.  Two  derricks  handle  the  plums  onto 
cars  which  are  pulled  to  the  dam  on  a  1  per 


mounted  on  100  ft.  and  70  ft.  head  towers 
respectively ;  second,  the  incline  along  the 
lower  face  of  the  dam,  and  third,  five  stiff  leg 
derricks  with  70  ft.  booms  located  on  the  dam 
and  reaching  both  to  incline  and  cableways. 
The  cableways,  capacity   10  tons,  are  parallel 
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2.">  t't.  apart.  During  the  early  stages  of  con- 
^truction  the  derrick  stiff  legs  were  supported 
on  pedestals  of  concrete  about  20  ft.  high 
which  were  concreted  in  as  the  lift  raised 
about   them.      This   enabled    considerable   lifts 


10  per  cent  of  the  yardage  of  the  Main  dam 
has  a  much  smaller  plant  but  with  a  similar 
layout.  The  crusher  is  a  Xo.  5  G:ites.  only 
one  No.  U  Smith  mixer  is  installed  and  t'u- 
single  cableway  is  of  .Vtnn  capacity.     The  live 


where  much  hirger  equipment  was  available, 
hi  10  hours  a  record  of  ■-',240  cu.  yds.  has  been 
made.  The  best  monthly  record  was  4ii,30:i 
cu.  yds.  with  only  one  10-hour  shift  of  con- 
creting daily,  and  no  concreting  on  Sundays, 
luring  the  three  months  of  June,  July  and 
.August,  the  avera.ge  monthly  yardage  was  35,- 

The  project  was  organized  and  financed  by 
f'r.  F.  S.  Pearson  of  New  York,  who  has  been 
identified  with  numerous  gigantic  and  success- 
ful power  development  projects  in  Brazil. 
Mexico.  Spain  and  Canada,  and  associate<l 
with  Dr.  Pearson  is  Mr.  H.  I.  Miller  of  New 
York. 

The  Pearson  Engineering  Corporation  of 
ll"i  Broadwav.  Xew  York,  an  organization 
headed  by  Dr.  Pearson,  has  general  super- 
vision of  the  design  and  construction  of  the 
cn.aineerin.g  features  of  the  project  and  the 
work  I'.as  been  under  the  direct  charge  of 
Mr.  C.  II.  Kearny.  Chief  Engineer  for  Dr 
Pearson,  and  of  Mr.  .\.  W.  K.  Billings.  Mr 
(i  W.  CnkUvcU  is  construction  superintendent 
and  Mr.  Willis  Ranney  resident  Engineer  for 
the  two  dams.  The  contractors  for  the  canal 
are  Messrs.  Roach,  Stansell  &  Crane,  and 
the  Canal  Engineers  are  Mr  J.  E.  Sargent 
:  lid  Mr    r..   E.   Eorbcs. 


Fig.  3- — Upitream   Face  of  Main  Dam  Showing    Ciblewjy  Towers.   Medina   Irrigation  Co. 


without  shifting  the  derricks.  Cast  blocks  of 
concrete  were  used  for  counterweights.  .-\s 
the  dam  rose  to  a  height  of  about  80  ft.  the 
derrick  legs  were  placed  on  timber  trestles 
supported  in  niches  in  the  back  face  of  the 
dam.  This  arrangement  cnable<l  the  derricks 
to  continue  to  reach  the  buckets  brought  down 
on  the  incline  and  in  addition  two  etTecli^c 
quadrants  for  the  boom  were  brought  over 
the  dam  instead  of  having  the  dead  quadrant 
over  the  work.  .-Vfter  reaching  a  height  of 
80  ft.  a  second  incline  was  constructed  on 
the  downstream  face  of  tlie  dam  where  the 
higher  derricks  could  reach  it  as  the  working 
area  of  the  dam  narrowed. 

The  concrete  mix  used  is  1  :3%  :(j%  wliich 
gives  a  very  dense,  uniform  and  strong  con- 
crete with  the  stone  dust  and  crushed  lime- 
stone. The  concrete  is  handled  entirely  in  2 
cu.  yd.  Stcubner  bottom  dump  Inickets.  The 
|)erccntage  of  plums  placed  is  approximately 
10  per  cent.  A  larger  percentage  could  have 
been  placed  but  only  at  the  expense  of  a  con- 
■siderable   delay  in   progress. 

Forms  consist  of  panels  of  2-in.  stuff  sup- 
jiorted  by  trusses.  Each  truss  has  four  bolt 
Iioles.  By  the  lower  two  it  is  held  rigidly  to 
the  hardened  concrete  of  the  previous  run  and 
cantilevers  upward  to  support  the  panels  for 
the  new  work.  .\s  the  new  run  is  placed  two 
more  bolts  are  set  which  in  turn  serve  to  hold 
the  trusses  for  still  another  succeeding  lift. 
.\fter  being  in  34  hours  the  bolts  are  twisted 
to  break  their  bond  with  the  concrete  so 
that  after  use  they  may  be  removed  and  only 
tlieir  nuts  and  washers  remain  in  the  dam. 

The  power  for  ojjcrating  the  plant  coiisists 
of  seven  locomotive  type  boilers  of  1,050  to- 
tal horsepower,  made  by  T.  Beggs  &  Co.  of 
New  York,  located  near  the  main  crushing 
and  mixing  plant.  Oil  fuel  is  used  for  the 
main  plant  and  locomotives.  Power  is  trans- 
mitted by  steam  pipe  lines  to  the  double  in- 
stallation of  engines  which  run  the  crusher 
and  mixers  and  also  down  into  the  river  to 
the  water  supply  pumps  and  to  the. derricks 
and  incline  hoistin.g  engine.  Quarry  work 
is  bandied  liy  air  drills,  the  compressors  lo- 
cated at  the  main  power  plant  with  a  4-in.  air 
line  to  the  quarries. 

The  camp  consi>ts  of  ten  or  twelve  small 
cottages  for  superintendent,  engineer  and  gen- 
eral foreman,  bunk  bouses  and  tent  houses 
for  skilled  labor  and  foremen,  all  of  whom 
are  white,  together  with  the  necessary  store- 
rooms, machine  shops,  commissary,  a  well 
equipped  small  hospital,  etc.  The  common  la- 
borers are  all  Mexicans  who  are  paid  from 
$1.25  to  $1.50  a  day  and  furnished  with  shacks 
or  tents.  The  average  force  on  the  two  dams 
is  about  2,000  men. 

The   Diversion   dam    containing   only   about 


derricks  are  in  this  case  fi.xed  guy  derricks  on 
concrete  pedestals  built  to  a  height  of  35  ft., 
with  all  guys  above  the  cableway. 

Unprecedented  speed  has  been  attained 
throu.ghout  the  project  and  especially  in  the 
construction  of  the  massive  Main  dam.  The 
funds  for  the  project  were  made  available  by 
the  sale  of  ))onds  in  May  liUl,  and  at  that 
time  the  preliniinar>  surveys  were  not  even 
completed. 

The  railway  to  the  Main  dam  was  not  com- 
pleted until  .\ug.  2n,  1011.  and  the  excavation 
done  and  plant  erected  in  the  fall  of  1011.  Con- 
creting was  activelv  commenced  in  Januarv. 
1912. 

On  Sept.  I.  1012,  after  onlv  eight  months  of 
concreting  the  Main  dam  was  77  per  cent, 
complete   with   224.504   cu.   yds.    in    place,    and 


Results   of  Seepage  Measurerr.ents  on 

the  Irrigation  Canals  of  the  Twin 

Falls  Tract,  Idaho. 

Lijsb  111  water  by  seeiiage  in  earth  irrigation 
canals  is  becoming  a  subject  of  close  attention 
as  time  advances.  The  L'nited  States  Recla- 
mation Service  engineers  and  the  directors  of 
state  university  experiment  stations  have 
been  active  workers  in  arousing  this  attention 
The  data  gathered  by  them  are  increasing  rap 
idly  and  irrigation  managers  are  beginning  to 
have  available  sufficient  facts  upon  which  to 
ligure  losses  and  to  compute  the  advantages 
of  investment  in  lined  canals.  In  the  tcx! 
which  follows  we  give  from  a  bulletin  of 
the  University  of  Idaho  Agricultural  Experi- 
ment Station  by  Mr.  p-lias  Nelson  the  results 
of  gagings  made  on  the  canals  of  the  Twin 
Falls  tract,  in  the  extreme  south  central  part 
of   the  great   Snake    River    Plains,    in    Idaho. 


Fig.  A — Downstream    Face   of   Main    Dam     Showing   Crushing   and    Mixing    Plant.   Medina 

Irrigation   Co. 

the   Diversion   dam  was  87  per  cent  complete  The    Twin     River   Falls    tract   is   typical    of 

with  24.095  cu.  yds.  placed.  those    parts    of    the    Snake    River    Plains    in 

The  records  at  the  Main   dam  are  believed  Idaho  where  the  soil  is  a  fine  wind-deposited 

to  be  far  in  excess  of  quantities  handled  here-  dust.     In    certain    localities    it    is    somewhat 

to  lore  on  similar  construction  elsewhere,  even  sandv,    but    aside    from    such    local    variations 


October  9.  I'U. 


ENGINEERING     £;     CONTRACTING 


417 


the  character  of  the  soil  is  very  similar  from 
Hagerman  to  American  Falls.  In  the  upper 
Snake  River  Valley  the  same  general  type  of 
soil  is  found,  but  alluvial  deposits  of  sand 
and  gravel  occur  along  the  tributary  streams. 


Loss     91.661! 

Length   of  section,    miles 7.7!) 

Loss    per    mile 11.767 

Per   cent    loss    per   mile 1.21 

Loss  per  10,000  sq.  ft.  of  wetted  surface.  .218 

Average   width   of   water   smfaoe,    ft 102..') 

Average  depth  of  water,  ft ."i 


Fig.  5 — Top  View  of  Main   Dam  Showing 
struction   Sections, 

The  soil  in  the  vicinity  of  Idaho  Falls  and 
Blackfoot  ranges  from  a  heavy  clay  to  a 
sandy  loam  and  is  more  or  less  viniformly 
underlaid  by  sand  or  gravel  at  varying  depths. 
Toward  the  extreme  northwestern  part  of 
the  Twin  Falls  tract  the  soil  gradually  merges 
mto  the  lacustral  soil  formation  which  ex- 
tends northwest  into  Canyon  County.  On  the 
Rock  Creek  bottom,  just  below  the  High 
Line  Canal,  some  alluvial  deposits  of  gravel 
occur.  Except  for  the  two  exceptions  lioted 
the  soil  on  the  tract,  with  but  little  variation, 
is'  a  fine  volcanic  dust.  It  is  homogenous 
throughout  its  entire  depth  over  the  greater 
part  of  the  tract.  In  the  western  part  a  -white 
lime  formation  occurs  at  a  depth  of  fro'.n  1% 
to  3  ft.  In  depth  the  soil  varies  from  '2  to 
15  ft.  or  more.  In  the  second  or  third  foot 
there  is  a  very  lirm  layer  of  soil  differing 
only  in  its  compactness  from  the  soil  above 
and  below.  From  Mnrtaugh  to  Kimberlv  the 
soil  contains  a  little  fine  sand  and  is  not  so 
heavy  as  west  of  Roc!<  Creek.  Along  the 
north  border  of  the  tract  opposite  to  Twin 
Falls  is  a  narrow  strip  of  land  several  miles 
long  which  is  quite  sandy  and  very  similar 
to  certain  parts  of  the  Minidoka  tract. 

SEEr.\GE     ME.VSUREMENTS. 

In  measuring  the  seepage  on  the  canals  of 
the  Twin  Falls  system  the  distance  covered 
in  a  day  was  treated  as  a  unit,  a  gaging  being 
made  at  the  starting  point  and  another  at  the 
stopping  place  in  the  evening.  The  proceed- 
ure  was  from  the  head  of  each  canal  down- 
ward, every  diversion  and  addition  being 
measured.  The  trips  down  the  Main  Canal 
and  Low  Line  were  made  in  a  boat  especially 
constructed  for  the  purpose.  Since  we  pro- 
ceeded along  with  the  flow  of  the  water  fluc- 
tuations in  the  volume,  had  such  occurred, 
would  not  have  affected  the  accuracy  of  the 
measurement.  Down  the  High  Line  Canal  the 
trip  was  made  with  a  team,  while  along  the 
laterals  and  coolees  wc  went  on  foot  in  order 
that  no  diversion  or  addition  of  waste  water 
might  be  missed.  An  account  of  the  various 
measurements  follows.  The  discharffes  at  the 
(lififerent  stations,  the  diversions  and  the  loss 
are  given  in   second   feet. 

MAIN  CANAL.   FIR.ST  SECTION,  MILNER  TO 
'DRY    CREEK    RESERVOIR.      .TUNE    9. 

Inflow   at   station.    r,rnt, 971.707 

Outflow    at    station,     161  >/; SSO.OII 


Forms,    Rubble    Stones    and    Keying    of    Con- 
Medina   Irrigation   Co. 

Many  rock  cuts  occur  in  this  section  of  the 
canal.  The  soil  throughout  the  length  of  the 
main  canal  is  not  as  heavy  as  that  along  the 
other  two  larger  canals.  The  Main  Canal  has 
been  in  use  since  early  in  the  spring  of  190.5. 

M.-\IN    CANAL.    SECOND    SECTION.    DRY 
CREEK    RESERVOIR.      JUNE    11.' 
Inflow — 

Discharge   at   station,    461% S75.98-) 

Dry    CreeU 16.150 

.  892.131 
Outflow- 
Discharge  at  slatiun,  ;46i,n S39.361 

Diversions    ....- l.79'i 

X41.1.JI 

Loss    .'■>ii.08 ; 

Per    cent    loss 5.71 

Loss  per  10,000  sq.  ft.  of  wetted  surface     .0146.", 

To  ascertain  the  loss  by  seepage  and  evap- 
oration from  the  reservoir,  gagings  were 
made  just  above  the  point  of  inflow  and  just 
below  the  outlet.  The  loss  for  a  given  area 
of  wetted   surface   is   very  much   less   than   in 


water  in  the  borrow  pits  below  and  by  a  few 

small  trickling  streams  which  arise  at  the  base 

of  the   embankment. 

.MAIN  C.\NAL.  THIRD  SECTION,  DRY  CREEK 
RESERVOIR  TO  WITHIN  3"4  MILES  OF 
THE  END  OF  CANAL.     JUNE  12. 

Inflow  at   station,    546% 839.361 

Outflow- 
Discharge    at    station,    1179 684.164 

Diversions    in    section 53.692 

737.856 

Loss    101.505 

Length  of  section,  miles 11.98 

Loss   per   mile 8.472 

Per  cent  loss  per  mile l.Ol 

Loss  per  10,000  sq.  ft.  of  wetted  surface         .174 

Average  width  of  water  surface,  ft 92.05 

Average  depth   of  water,  ft .'  5.3 

The   channel    in    this    section   is   almost   en- 
tirely in  soil,  there  being  but  few  rock  cuts. 
.'MAIN  CANAL.  FIRST  SECTION,  MILNER  TO 
DRY   CREEK    RESERVOIR.      AUGUST   «. 

Inflow  at  station,  50% 1690.998 

<  Uitflow — 

Discharge   at   station,   461% 1495.027 

Diversion  in  section 1.301 

1496.32S 

Loss    194.670 

Length    of    section,    miles 7.79 

Loss  per  mile 24.989 

Per  cent  loss  per  mile 1.48 

Loss  per  10,000  sq.  ft.  of  wetted  surface  .424 
Average  width  of  water  surface,  ft....  111.6 
Average  depth  of  water,   ft 7.9 

.At  the  time  this  measurement  was  taken  the 
water  was  held  high  in  the  canal  above  the 
gates  at  Dry  Creek.  This  had  the  effect  of 
decreasing  the  velocity  of  the  water,  so  that 
the  discharge  at  the  end  of  the  section  was 
but  80.1  ner  cent  of  the  calculated  discharge 
for  the  particular  depth  of  water  then  in  the 
canal  at  that  point.  Had  the  flow  of  the  water 
been  uninterrupted  the  loss  would  have  been 
a  little  less  than  1.48  per  cent. 

MAIN    CANAL.    SECOND    SECTION.    DRY 
CREEK    RESERVOIR    TO    RPILL'WAY. 

Inflow  at   station.    544% 1447.589 

'  iiitflow — 

Discharge   at   station.    H73 1312.090 

Diversions     14.494 

1326.584 

Loss    121.005 

Lengtii    of    section,    miles 8.07 

Loss   per  mile. ..:.. .: 14.994 

Per  cent  loss  per  inile;.'. '.'.     '    1.04 

Loss  per  10.000  sq.   ft.   of  welted  surface         .294 

Averag.e   width   of  water,  surface,    ft 96.4 

Average  depth  of  water,  ft 6.5 

This  section  is  aliiiost  entirely  in  s.oil.  but 
a  few  rock  cuts  occur  near  the  end  of  the 
section.  It  corresponds  to  the  upper  8.07 
miles  of  the  third  section  in  the  series  of 
measurements  made  in  June.  The  flow  in  this 
section  was  normal. 

MAIN  CANAL.  THIRD  SECTION.  SPILL'WAT 
TO   NEAR    END   OF   CANAL.      AUGUST    8. 

Inflow   at   station,   973 ..1312.090 

Outflow — 

Discharge  at  station,  1307% 1081.125 

Diversions     137.083 

121S.20S 

Loss    93.882 

Length  of  section,    miles 6.32 


Fig.  6 — Diversion    Dam  and  Construction   Plant.     Medina    Irrigation   Co. 


the  canals.  The  deposition  of  sediment  in 
the  reservoir  is  nriking  the  bottom  less 
permeable  and  thus  decreases  the  loss.  Some 
loss  by  percolation  through  and  under  the  dam 
along  the  north   siilc  is  evidenced   bv   standing 


Loss   per   mile 14.S.'!ri 

Per  cent  loss  per  mile 1.13 

Loss  per  10,000  sq.  ft.  of  wetted  surface.  .291 

.Average  width  of  water  surface,  ft 96  4 

.\verage  depth  of  water,   ft 6.6 

.\t   the  upper  station   the   flow   was  normal. 
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but  at  the  lower  end  of  the  section  the  water 
was  deeper  and  the  velocity  therefore  less 
than  if  the  gates  at  the  end  of  the  canal  had 
not  been  lowered  to  hold  the  water  high  in 
the  canal.  Hence,  the  figures  show  a  slightly 
greater  loss  than  if  the  flow  of  the  water  had 
been   normal. 

LOW    LINE    CANAL,    FIRST    SECTION,    STA- 
TION 359  TO  STATION  697.    JUNE  15,  1907. 
Inflow — 

Discharge  at  upper  station 333.291 

Additions   6.777 

343.068 
Outflow- 
Discharge  at  lower  station 271.185 

Diversions    37.059 

308.244 

Loss    34.824 

Length  of  section,   miles 6.40 

Loss   per  mile 5.440 

Per  cent  loss  per  mile l.oS 


Outflow- 
Discharge  at  station,   674>4. 177.925 

Diversions 13.340 

191.265 

Loss    35.196 

Length    of   section,    miles 12.58 

Loss   per  mile 2.776 

Per  cent  loss  per  mile 1.22 

Loss  per  10.000  sq.  (t.  of  wetted  surface.  .108 

Average  width  ol  water  surface,  ft 48.5 

Average  depth  of  water,   ft 2.9 

Where  the  canal  crosses  the  Rock  Creek 
bottom  and  for  some  distance  beyond,  the 
channel  is  wholly  or  in  part  in  gravel.  For 
the  remainder  of  the  length  of  the  canal  the 
soil  is  like  that  along  the  Low  Line.  Occa- 
sional rock  cuts  occur  and  the  white  line  for- 
mation is  frequently  encountered.  In  this 
section  a  little  visible  seepage  may  be  seen. 
Some  emerges  in  several  places  near  Rock 
Creek  at  some  distance  from  the  canal.  There 


Maps  of  Canal  System  Gaged  for  Seepage    Losses,  Twin    Falls  Tract,   Idaho. 


Loss  per  10,000  sq.  ft.  of  wetted  surface.         .187 

Average  width  of  water  surface,  ft 54.85 

Average  depth  of  water,   ft 3.6 

Throughout  this  and  the  two  following  sec- 
tions the  soil  is  noticeably  heavier  than  along 
the  Main  Canal.  Occasionally  rock  cuts  oc- 
cur and  for  a  great  deal  of  the  length  of 
the  canal  the  channel  has  been  cut  into  or 
through  the  white  line  formation  which  is  not 
uncommon  along  this  canal  and  the  High 
Line.  Water  was  first  run  in  this  section  in 
June,  1905.  The  additions  were  waste  water. 
LOW  LINE  CANAL.  SECOND  SECTION,  STA- 
TION 697  TO  ST.\TION  1204%.     JUNE  18. 

Inflow  at  upper  station 332.239 

Outflow- 
Discharge   at    low   station 133.876 

Diversions   147.59.'; 

281.595 

Loss    50.654 

Length   of  section,   miles 9.61 

Loss   per  mile 5.271 

Per  cent  loss  per  mile 1.59 

Loss  per  10.000  sq.  ft.  of  wetted  surface.  .191 

Average  width  of  water  surface,  ft 52.2 

Average  depth  of  water,   ft 3.3 

The  upper  part  of  this  section  was  in  use 
for  the  first  time  in  June.  1!)0-');  the  lower  part 
not  until  April,   IDOG. 

LOW   LINE   CAN.\L,    THIRD   SECTION.    STA- 
TION 697  TO  STATION  1534.     JUNE  19. 

Inflow   at   upper  station 133.876 

Outflow- 
Discharge   at    lower  station 34.297 

Diversions    77.171 

111.468 

Loss     22.408 

Length  of  section,   miles 6.24 

Loss   per  mile 3.591 

Per  cent  loss  per  mile 2. 68 

Loss  per  10,000  sq.  ft.  of  wetted  surface.  .171 

Average  width  of  water  surface,  ft 37.9 

Average  depth  of  water,   ft 1.8 

Water  has  been  in  this  section  since  .A.pril 
IT.   or  about  two   months. 

HIGH    LINE    CAX.\L,    FIRST    SECTION,    END 
OF   MAIN    CAN.4L   TO   COTTONWOOD 
CREEK.     JULT  2. 
Inflow — 

Discharge  at  station,  4V4 221.607 

McMullen    Creek    1.854 

226.461 


is  a  little  seepage  through  gravel,  at  McMullin 
Creek,  .^t  Cottonwood  Creek,  where  the 
channel  has  been  cut  through  rock,  there  is 
some  visible  loss. 

Water  was  run  down  as  far  as  the  Strieker 
lateral  for  a  short  time  in  the  fall  of  1905, 
the  distance  being  less  than  three  miles.  On 
May  13  the  following  spring  water  was  turned 
in  and  allowed  to  run  to  near  the  end  of  the 
canal. 
HIGH      LINE     CANAL.      SECOND     SECTION, 

COTTONWOOD  CREEK  TO  CEDAR  DRAW. 

JULY  3. 

Inflow  at   station,   674V4 177.925 

Outflow- 
Discharge  at   end  of  section 92.086 

Diversions    41.394 

133.480 

Loss    44.445 

Length  of  section,   miles 16.94 

Loss  per  mile 2.623 

Per  cent  loss  per  mile 1.47 

L/Oss  per  10,000  sq.  ft.  of  wetted  surface.  .121 

Average  width  of  water  surface,  ft 41.15 

Average   depth    of   water,    ft 2.7 

.A.t  the  time  of  the  measurement  water  had 

been  ni  this  section  but  51  days. 

HIGH  LINE  CANAL.  THIRD  SECTION,  CE- 
DAR DRAW  TO  .NEAR  END  OF  CANAL. 
JULY  G. 

Inflow  at  station,  1569 92.0SG 

Outflow — 

Discharge  at  station,  2192 29.905 

Diversions    45.430 

75.335 

Loss    16.751 

Length  of  section,   miles 11.8 

Loss   per  mile 1.421 

Average   width  of  water  surface,   ft 28. 4 

Loss  per  lO.OOO  sq.  ft.  of  wetted  surface.  .095 

Average  depth  of  water,    ft 1.0 

Per  cent   loss  per  mile 1.54 

Water  had  been  in  this  section  of  the  canal 
but  52   days. 

L.\TER.\L    D.      AUGUST    14. 
Inflow — 

Discharge  at   upper  station C4.96.') 

.Additions  of  waste  water 1.446 

66.411 
Outflow — 

Discharge  at  lower  station 59.041 

Diversions    4.506 

63.647 


Loss   2.764 

Length  of  section,   miles 1.57 

Loss  per  mile 1.760 

Loss  per   cent   per  mile 2.65 

Loss  per  10,000  sq.  ft.  of  wetted  surface.  .200 

This  is  one  of  the  largest  laterals  on  the 
tract  and,  like  most  of  them,  is  short.  It  lies 
to  the  northeast  of  Hanson.  The  soil  here 
is  very  deep  and  no  rock  or  lime  formation 
occurs  in  the  channel  of  this  ditch.  The  soil 
here  is  less  heavy  than  in  some  other  parts  of 
the  tract. 

L..A.TER.\L  Q.     AUGUST  14. 
Inflow — 

Discharge  at   upper  station 49.503 

Additions  of  waste  water 380 

49.883 
Outflow- 
Discharge  at   lower  station 42.471 

Diversions    4.665 

47.136 

Loss    2.747 

Length  of  section,   miles 1.66 

Loss  per  mile 1.654 

Ix)ss  per   cent   per  mile 3.32 

Loss  per  10,000  sq.  ft.  of  wetted  surface.         .240 

This  lateral  lies  northeast  of  Kimberly  in 
a  soil  like  that  along  lateral  D. 

L.\TERAL  NO.    7.      JULY   11. 
Inflow — 

Discharge  at   upper  station 28.759 

Additions  of  waste  water 546 

29.305 
Outflow- 
Discharge  at   lower  station 15.818 

Diversions   10.042 

25.860 

Loss    3.445 

Length   of   section,    miles 3.03 

Loss  per  mile 1.136 

Loss  per  cent  per  mile 3.88 

Loss  per  10,000  sq.  ft.  of  wetted  surface.         .092 

The  grade  of  this  lateral  is  heavy  in  places, 
so  there  is  very  little  silting  of  the  channel. 
This  is  the  lateral  that  passes  through  the 
northeast  corner  of  the  town  of  Twin  Falls. 

PERRINE    COOLER.      JUNE    26. 
Inflow — 

Discharge  at   upper  station 94.317 

Additions  of  waste  water 3.120 

97.437 
Outflow — 

Discharge  at   lower  station 56.652 

Diversions    38.009 

94.661 

Loss    2.776 

Length    of   .■section,    miles 4.14 

Loss  per  mile .670 

Loss  per  cent  per  mile .69 

Loss  per  10.000  sq.  ft.  of  wetted  surface.         .040 

The  section  measured  extends  from  a  point 
420  ft.  below  the  head  of  lateral  No.  2  to 
bridge  on  Rlue  Lakes  Ave.  It  is  surprising 
that  there  was  not  a  greater  net  loss.  Con- 
siderable land  along  the  coolee  was  irrigated 
during  the  season  and  seepage  water  from 
these  fields  no  doubt  reaches  the  coolee  and 
oflFsets  a  part  of  the  loss. 

PERRINE  COOLER.     AUGUST  15. 
Inflow — 

Discharge  at  upper  station 95.227 

Additions   of   waste   water 1.449 

96.667 
Outflow- 
Discharge   at    lower   station 58.319 

Diversions    39.931 

98.250 

Gain    1.574 

Length  of  section,   miles 4.14 

Gain   per   mile 380 

Gain  per  cent  per  mile .39 

Gain  per  10,000  sq.  ft.  of  wetted  surface.         .022 

This  section  is  the  same  as  measured  in 
June.  B}-  means  of  a  current  meter  it  is  pos- 
sible to  measure  within  2  per  cent  of  accuracy. 
Since  the  gain  in  this  instance  according  to 
the  gaging  is  but  1.01  per  cent,  there  may 
have  been  a  loss  rather  than  a  gain. 

J.   COOLEE.     AUGUST  28. 
Inlow — 

Discharge  at  upper  station 44.907 

Additions  (  K.  Coolee) 2.799 

47.706 
Outflow- 
Discharge  at    Poller  road    crossing 35,700 

Diversions    9.87C 

45.576 

Loss    2.130 

Length    of    section,    miles 1.87 

Loss  per  mile 1.139 

Loss   per  cent  per   mile 2.39 

Loss  per  10,000  sq.  ft.  of  wetted  surface.         .100 
NOTES    ox     THE    SEEP.\GE    INVESTIG.ATIONS.. 

The  losses  by  seepage  and  evaporation  on 
the    Twin    Falls    are   biit   ordinary.      On   the 
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main  canal  the  area  of  wetted  surface  is 
much  smaller  as  compared  with  the  volume  of 
water  carried  than  elsewhere.  This  accounts 
for  the  fact  that  the  percentage  of  loss  on 
the  Main  Canal  is  less  than  on  the  other  two 
canals  and  on  the  laterals.  The  loss  per  given 
area  of  wetted  surface  is  greater  where  the 
soil  absorbs  water  most  readily,  as  in  the 
Main  Canal  and  the  laterals  D.  and  Q.  The 
soil  there  is  deep  and  slightly  sandy.  Along 
the  Low  Line  and  High  Line  Canals  the  soil 
is  heavier  and  the  losses  there  by  percolations 
are  not  so  great.  In  the  Main  Canal  and 
the  laterals  measured  there  had  been  very  lit- 
tle silting  of  the  channels,  while  in  the  Low 
Line  and  High  Line  there  was  more. 

Visible  signs  of  seepage  are  few  on  the  sys- 
tem. Between  Milner  and  Murtaugh  several 
small  springs  have  appeared  in  the  canyon 
of  the  Snake  River  since  water  was  first 
turned  into  the  canal.  In  the  Low  Line  sev- 
eral sinkholes  have  been  stopped  up.  The 
writer  observed  but  two  where  any  water  was 
actually  being  lost.  The  extent  of  the  loss 
through  sinkholes  has  been  greatly  over- 
estimated. Such  losses  are  in  fact  very 
insignificant  as  compared  with  the  to- 
tal amount  absorbed  by  the  soil  in  the 
channels  of  the  canals.  In  the  coolees 
measured  the  water  flows  over  lava  rock  for 
a  considerable  part  of  the  distance  and  the 
loss  there  was  less  than  in  the  laterals.  This 
would  indicate  that  there  is  not  a  great  deal 
of  percolation  through  the  lava  rock.  Fis- 
sures no  doubt  occur  through  which  water  es- 
capes, but  the  amount  of  such  losses  do  not 
appear  to  be  as  great  as  it  is  generally  sup- 
posed. 

To  what  extent  the  drainage  problem  will 
assert  itself  on  the  tract  is  but  a  matter  of 
coniecture  as  yet.  and  indications  are  that 
with  intelligent  cultivation  no  serious  dangers 
need  he  apprehended. 

RATE   OF   ABSORPTION. 

In  the  Main  Canal  each  square  foot  of  wet- 
ted surface  absorbed  on  the  average  .00002802 
cu.  ft.  per  second,  or  each  acre  1.22  en.  ft. 
per  second.  This  water  percolates  through 
the  soil  of  the  channel  at  the  rate  of  0.0-5  in. 
per  minute,  5..5  ft.  per  day  or  2,021  ft.  per 
year.  It  is  very  probable  that  the  movement 
is  much  slower  at  some  distance  from  the 
canal.  Where  the  soil  is  dry  and  has  not 
been  irrigated  the  progress  of ,  the  seepage 
water  is  very  slow. 

EVAPORATION. 

Records  of  evaporation  from  a  water  sur- 
face were  kept  at  the  Experiment  Farm  from 
April  16  to  Oct.  1.     For  this  purpose  a  large 

tank,  .30  ins.  deep,  was  sunk  in  the  ground. 
The   loss   was   as    follows: 

EVAPORATION  FROM  WATER  SURFACE 
AT  TWIN  FALLS. 

Length  o£  Evap. 

Peiiod  endins.                 period,  days.  Depth  in  ins 

April    23 7  1.41 

April    30 7  1.2.4 

Mav    12 •. .       12  1.S4 

Mav    19 7  1.76 

Mav    27 S  .76 

.lune     3 7  1.04 

.lune  11 S  1.61 

June  18 7  1.75 

.lune  25 7  2.10 

July      3 8  1.46 

July      9 6  1.55 

July    16 7  2.10 

July    26 10  3.30 

July    30 4  1.20 

.\ug.     6 7  2.00 

Aug.  13 7  l.SO 

Aug.   20 7  1.90 

Aug.  27 7  1.00 

Sept.      3 7  1.90 

:^ept.    10 7  1.90 

Sept.    19 9  1.50 

Sept.    25 6  1.50 

Oct.    1 7  1.20 

Total     169  37.86 

Maximum  per  week 2.31 

Minimum    per   week 6G 

Mean    per   week 1.57 

The  evaporation  here  recorded  is  slightly 
greater  than  that  which  actually  took  place 
in  the  canals,  for  the  temperature  of  the  wa- 
ter in  the  tank  was  somewhat  higher.  The 
least  loss  was  during  the  rainy,  cloudy  days 
the  latter  part  of  May,  and  the  greatest  dur- 
ing the  dry,  hot  weather  in  July.  The  evap- 
oration varies  with  the  temperature,  the  hu- 
midity   of    the    air    and    the    velocity    of    the 


wind.      It    may    be    six    times    as    great    in    a 
strong  wind  as  when  the  air  is  still. 

RELATIVE    AMOUNT    OF    EVAPORATION     AND     SEEP- 
AGE. 

In  the  canals  the  loss  by  evaporation  was 
very  small  as  compared  with  the  seepage, 
while  in  the  Dry  Creek  reservoir  the  differ- 
ence was  not  so  great.  Taking  the  evapora- 
tion records  secured  on  the  Experiment  Farm 
the  loss  by  evaporation  and  seepage  as  per- 
centages of  the  total  loss  has  been  calculated 

as   follows : 

Evaporation. 
Per  cent. 

Main    Canal    in    June 1.09 

Main  Canal  in  August 72 

Low  Line  Canal  in  June....  1.15 
High  Line  Canal  in  July....  1.92 
Dry  Creek  Reservoir  in  June  14.74 


Seepage. 

Per  cent. 
98.91 
99.28 
98.85 
98.08 
85.26 


Preliminary  Project  for  a  Water  Power 

Installation  at  Duck  Creek  Chain 

of  the  Rock  Island  Rapids  of 

Mississippi  River. 

Contributed    by    Charles    W.    Durham,    Principal 

Assistant  Engineer,  Upper  Mississippi  River 

Improvement. 

This    preliminary      project,    which    is    esti- 
mated to  cost  about  $10,000,000,  has  been  sub- 


ample  facilities  and  experience  to  carry  the 
work  to  a  successful  conclusion,  and  asks  no 
financial  support  from  the  communities  af- 
fected. 

The  company  has  for  ten  years  devoted  its 
attention  to  the  hydro-electric  propositions 
with  much  success.  It  is  now  engaged  in  de- 
veloping five  water  powers  on  the  upper  Mis- 
sissippi River,  near  Minneapolis  and  St.  Paul, 
which  it  claims  will  ultimately  place  over 
]O0,nO0  horse-power  at  the  disposal  of  the  in- 
dustries and  public  utilities  of  those  cities.  It 
has  engineered  and  carried  out  a  $10,000,000 
plant  on  the  St.  Louis  River,  near  Duluth, 
with  probable  ultimate  capacity  of  100,000 
horse-power,  which  plant  is  operated  under  a 
fall  of  375  feet. 

Duck  Creek  comes  into  the  river  at  a  point 
above  the  improved  portions  of  Davenport, 
.Moline  and  Rock  Island,  so  that  raising  the 
water  at  that  locality  will  not  materially  dam- 
age property  in  those  cities. 

The  dam  will  be  about  5  miles  above  the 
foot  of  the  rapids  and  9  miles  below  Le 
Claire,  at  the  head  of  the  rapids.  This  de- 
velopment, as  designed,  the  company  states, 
will  have  an  average  fall  for  power  of  16  ft. 
and  J-5,000    theoretical    horse-power.      It   may 


Fig.   1 — Sketch    Showing    Location   of   Dam,    Power    House    and     Lock    for    New    Hydro- 
Electric    Development    on    the     Mississippi    River  Near  Rock  Islano. 


mitted    bv   the    Great    Northern    Development 
Co.,  of  Duluth,  Minn. 

It  contemplates  extensive  benefits  to  the 
cities  of  Davenport,  Iowa,  and  Rock  Island 
and  Moline,  111.     The  company  is  said  to  have 


here  be  said  that  the  low-water  flow  of  the 
river  at  this  locality  is  about  17,000  sec.  ft.; 
at  7.5  ft.  stage,  100,000  sec.  ft.;  at  12.5  ft. 
stage,  164,000  sec.  ft.,  and  H.  W.,  about  250,000 
sec.    ft.     It  is  not  quite   clear   how  the   com- 


Localities. 


TABLE  I.— DISTANCES,  ELEVATIONS  .4ND  FALL  AT  LOW  AND  HIGH  WATER  FROM  SA- 
BULA  TO  THE  FOOT  OF  ROCK  ISLAND  RA  ir-iUS  OF  THE  MISSISSIPPI  RIVER  (C.-MRO 
DATUM). 

(Le  Claire  is  at  the  head  of  rapids:   Rock  Island  Bridge  at  the  foot.) 

Aggregate 

distances 

from 

Sabula. 

Miles. 

0.0 
IT. 7 
32.9 
39.0 
39.7 
40.0 
40.3 
41.4 
41.9 
42.9 
44.0 
44.9 
46.2 
47.9 
48.6 
49.5 
49.9 
50.5 
50.9 
51.9 
52.6 
53.1 
53.9 


Sabula    

Clinton    

Cordova   

Le    Claire 

Suiter's    

Smith's     Chain 

Below    Sniith's 

Below  Sycamore 

Crab    Island 

Cabin    Chain 

Hampton    

Head    Campbell's  Island 

Winnebago    Island 

Head  Duck  Creek  Chain 

Head    Cottonwood    Chain 

Moline    Chain    (head) 

Moline  Chain  (middle) 

Benham's  Island   (head) 

Moline    Lock     

Stubb's    Eddy 

Lower    Chain 

Rock  Island   Bridge 

Rock    Island 

This  table  shows  L.  W.  fall,  Le  Claire  to  Duck 
This  table  shows  H.  W.  fall,  Le  Claire  to  Duck 
This  table  shows  L.  W.  fall.  Le  Claire  to  Rock 
This   table  shows  H.   W.   fall.   Le  Claire  to  Rock 


— Low  Water 

1864. — , 

. High  Water. ^ 

•llevation. 

Elevation, 

Cairo 

Aggre- 

Cairo 

Aggre- 

datum. 

gate  fall. 

datum. 

gate  fall 

Feet. 

Feet. 

Feet. 

Feet. 

591.81 

611.41 

586.43 

5.38 

606.93 

4.48 

583.21 

8.60 

600.71 

10.70 

583.12 

8.69 

596.92 

14.49 

582. 6S 

9.13 

595.88 

15.53 

5,S2.15 

9.66 

.i81.20 

10.61 

578.18 

13.63 

577.49 

14.32 

576.53 

15.28 

575.58 

16.23 

590.38 

21.03 

574.37 

17.44 

573.53 

1S.3S 

572.35 

19.46 

5SS.25 

23.16 

571.42 

20.39 

587.32 

24.09 

570.90 

20.91 

570.30 

21.51 

567.92 

23.89 

.1(16. 2t 

25.56 

565.15 

26.66 

563.10 

28.71 

562.37 

29.44 

581.77 

29.64 

562.30 

29.51 

581.70 

29.71 

Creek    : 10.77  ft. 

Greek    8.72  ft. 

Island    20.82  ft. 

Island    15.22  ft. 
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pany  can  secure  75,000  h.  p.  and  an  average 
head  of  16  ft. 

According  to  well  authenticated  figures,  the 
total  fall  on  the  rapids,  from  Le  Claire  to 
Rock  Island  bridge,  at  L.  W.  is  '20.74  ft.,  and 
at  H.  W.  15.13  ft.  From  the  head  of  the 
rapids  to  the  site  of  the  proposed  dam  the 
L.  W.  fall  is  10.77  ft.,  and  the  H.  W.  fall 
8.67  ft.  On  the  supposition  that  dam  backed 
up  the  water  to  an  elevation  equal  to  H.  W. 
at  Le  Claire,  583,8  (Memphis  datum),  the 
present  H.  W.  at  site  of  the  dam  being  574.9, 
there  would  be  a  head  of  8.9  only  at  H.  W. 
(To  reduce  above  figures  to  Cairo  datum,  add 
13.1.) 

Table  I,  which  explains  itself,  is  submitted 
in  lieu  of  profiles.  The  elevations  in  this  table 
are  above  the  Cairo  datura  of  the  Mississippi 
River  Commission.  (To  reduce  to  Memphis 
datum,  subtract   18.1.) 

There  is  a  bill  before  Congress,  introduced 
April  12,  1912,  "To  authorize  the  Great  North- 
ern Development  Co.  to  construct  a  dam 
across  the   Mississippi   River   from  a  point  in 


main  dam  from  the  Iowa  side  to  the  power- 
house is  designed  to  be  4,625  ft.  in  total 
length,  of  which  3,450  ft.  is  spillway  in  the 
present  bed  of  the  river,  and  the  remainder. 
1,175  ft.,  retaining  shore  dam.  The  spillway 
section  of  the  dam  is  to  consist  of  119  arch 
spans,  each  25  ft.,  between  piers  4  ft.  thick, 
and  an  average  of  30  ft.  high  above  the  bot- 
tom of  the  river,  forming  a  bridge  18  ft. 
wide  on  top.  An  ogee-shaped  overfall  will 
occupy  the  lower  part  of  the  space  under 
each  arch  between  the  piers,  with  a  steel  ver- 
tical lift-gate  resting  on  its  crest  to  control 
the  flow.  These  gates  are  to  slide  in  vertical 
grooves  in  the  concrete  piers,  and  are  to  be 
lifted  and  operated  by  a  traveler  of  the  wreck- 
ing-crane type  from  tracks  upon  the  bridge. 

The  total  length  of  spillway  crest  between 
the  piers  is  2,975  ft.,  and  it  will  discharge 
325,000  cu.  ft.  per  second  without  raising  the 
normal  water  surface  elevation  on  the  up- 
stream face  of  the  dam.  The  maximum  flood 
volume   in   40  years   of   records  is  280,000  cu. 
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Fig.  2 — Sketches  Showing    Preliminary     Design  for  Spillway  and  Gates. 


Scott  County,  luwa.  to  a  point  in  Rock 
Island  County,  111."  It  is  understood  that  this 
bill,  although  favorably  reported,  has  met 
with  considerable  opposition,  and  there  is 
doubt  of  its  becoming  a  law  during  the  cur- 
rent session  of  Congress. 

The  sketch  Fig.  1  gives  an  idea  of  the  loca- 
tions of  dam,  power-house  and  lock. 

The  development  proposed,  with  dam  and 
power-house  located  above  Duck  Creek,  will 
avoid  all  flowage  damages  below  the  dam ; 
that  is  to  say,  to  Moline,  Rock  Island  and 
Davenport.  It  will  produce,  the  prospectus 
says,  a  large  amount  of  power  and  improve 
navigation  for  about  50  miles  of  river  above 
the  lock,  which  will  lie  constructed  at  the 
dam.  No  railroads,  trolley  lines  or  valuable 
improved  property  will  be  affected,  and  the 
value  of  lands  required  for  ilowage  above 
the  dam  is  well  within  the  amount  justified 
and  practicable  for  a  proposition  of  this  mag- 
nitude. 

It  is,  however,  noted  that  the  legend  on  one 
of  the  maps  the  company  presents,  states  "No 
lands  or  flowage  rights  required  above  Le 
Claire."  This  statement  is  open  to  question, 
for  it  is  believed  that  flowage  damages  will 
have  to  be  paid  for  permanent  raising  of  the 
water  above  low-water  mark.  Such  was  the 
experience  of  the  U.  S.  in  Rock  River,  and 
it  is  known  that  the  Mississippi  River  Power 
Co.  at  Keokuk,  is  paying  such  damages  as 
far  up  as  Oquawka,  about  55  miles.  .The  flow- 
age  at  Le  Claire  would  be  about  8.5  ft.,  and 
would  run  out  to  nothing  at  Sabula.  39  miles 
above. 

The  general  plan  of  the  Duck  Creek  devel- 
opment is  very  similar  to  that  at  Keokuk,  as 
shown  in  an  article  piiblished  in  "F^ngineer- 
ing  and   Contracting"   nf   May  29,   1912.     The 


ft.  per  second   for  the  year  1892.     This  gives 
the  same  per  cent,  of  excess  flood  discharge 
capacity  as  is  provided  at  Keokuk,  where  the 
same  type   of  arch     bridge   spillway   is     con 
structed. 

The  power  house  is  to  be  of  substantial  con- 
crete and  steel  construction,  designed  to  ac- 
commodate 75,000  horse-power  of  generator 
capacity,  with  high  tension  transformers  for 
long  distance  transmission.  Provision  is  made 
in  the  plans  for  a  lock  between  the  power- 
house and  the  Illinois  shore,  the  dimensions 
and  design  for  which  are  to  conform  to  the 
government  requirements.  F.xcellent  materials 
for  concrete  arc  available  in  large  quantities 
at  low  cost,  and  all  construction  will  be 
founded  on  limestone  rock.  No  unusual  con- 
struction is  required,  and  the  equipment  will 
be  of   standard  design  and  manufacture. 

In  order  to  avoid  all  damages  to  property 
and  interests  above  Le  Claire,  the  head  of  the 
rapids,  the  water  surface  at  the  up-stream 
side  of  the  dam  will  be  held  constantly  at  one 
level  by  means  of  sluice-gates  to  discharge 
the  excess  flows,  and  the  elevation  selected 
is  such  as  will  not  change  the  present  eleva- 
tion of  the  river  stages  above  the  rapids,  cor- 
responding to  11  ft.  and  over  on  the  Rock 
Island  gage.  That  is  to  say,  the  flood  and 
high-water  stages  above  the  rapids  will  be 
the  same  after  the  dam  is  constructed  as  they 
are  at  present.  For  volumes  of  flow  cor- 
responding to  11  ft.  or  less  on  the  Rock  Island 
gage,  the  water  surface  elevations  above  the 
rapids  will  be  Iiigher  than  they  are  at  pres- 
ent. This  should  cause  no  damage,  as  stages 
of  11  ft.  are  of  frequent  occurrence,  but 
would  improve  navigation  conditions  for  50 
miles,  by  maintainin.g  greater  channel  depths 
at  all  times. 


At  the  dam,  the  water  surface  will  be  held 
constantly  at  an  elevation  slightly  above  the 
present  extreme  flood  elevation  at  that  point, 
and  will  gradually  approach  the  present  flood 
lines  as  we  go  up  stream  from  the  dam  until 
they  coincide  at  Le  Claire,  the  head  of  the 
rapids.  Property  on  both  sides  of  the  river 
between  Duck  Creek  and  Le  Claire,  up  to 
this  flood  line,  after  the  dam  is  constructed, 
will  either  have  to  be  purchased  or  protected 
by  dykes.  The  conditions  on  the  Iowa  side 
appear  to  favor  the  purchase  of  lands  that 
will  be  overflowed  rather  than  to  protect  them 
by  dykes.  These  lands  are  all  farm  lands 
without  valuable  improvements,  and  should 
cost  less  to  acquire  than  to  protect,  particu- 
larly because  of  the  several  streams  that 
would  have  to  be  drained  from  behind  the 
dykes.  The  total  land  to  be  acquired  on  the 
Iowa  side  of  the  river  for  this  plan  is  ap- 
proximately 550  acres. 

On  the  Illinois  side  of  the  river,  between 
the  dam  site  and  Le  Claire,  it  is  proposed  to 
construct  a  dyke  along  the  shore,  instead  of 
purchasing  the  lands  that  would  otherwise  be 
overflowed.  There  is  a  highway  following  this 
shore  that  occupies  a  most  favorable  location 
for  this  dyke  for  practically  the  entire  dis- 
tance. It  is  proposed  to  convert  this  high- 
way into  a  slightly  and  much  improved  drive- 
way on  the  top  of  the  dyke,  which  will  raise 
the  road  about  13  ft.  near  the  dam  site,  and 
continuously  lesser  amounts  as  we  proceed 
up-stream,  until  it  runs  out  at  its  present 
level  near  Le  Claire.  Drainage  back  of  this 
dyke  will  not  be  difficult  or  expensive,  as 
there  are  only  two  small  streams,  both  of 
which  now  discharge  into  the  river  near  the 
dam  site,  and  can  easily  be  diverted  so  as 
to  discharge  below  the  dam. 

Aside  from  the  shore  properties,  there  are 
two  islands  that  will  be  overflowed  to  a  con- 
siderable extent  by  the  proposed  develop- 
ment. Campbell's  Island  is  a  picnic  and  sum- 
mer resort,  with  a  number  of  cottages. 
Smith's  Island  is  partly  cultivated  and 
has  some  farm  buildings.  Both  islands 
are  at  present  submerged  in  great  part  by  ex- 
treme floods.  The  total  land  on  Campbell's 
Island  that  will  be  affected  by  the  proposed 
development  amounts  to  about  248  acres,  in- 
cluding a  number  of  the  cottages.  On  Smith's 
Island  78  acres  would  be  affected,  but  not 
the  buildings.  Probably  the  best  plan  is  to 
purchase  these  island  lands,  although  they 
may  be  protected  by  dykes. 

Government  records  of  daily  gage  height  at 
Rock  Island  for  40  years  are  available,  from 
which  the  flow  and  power  that  could  have 
been  generated  during  that  period  are  now  be- 
ing reliably  determined.  The  average  amount 
of  power  that  can  be  generated  by  the  first 
development  is  approximately  250,000,000  kw. 
hrs.  per  year.  For  year  of  least  flow,  about 
one-third  less,  and  for  year  of  greatest  vol- 
ume of  flow,  about  one-third  more  than  this 
average  amount. 

Were  the  proposed  development  carried  out, 
the  aggregate  effect  on  navigation  would  be 
very  beneficial,  as  a  continuous  pond  of  ample 
depth  would  be  produced  at  a  low-water  stage, 
from  the  dam  to  Sabula,  48  miles  up  the 
river.  All  boats  and  tows  will  have  to  pass 
through  the  lock,  which  will  be  somewhat 
of  a  detriment  to  down-stream  traffic  at  high 
stages,  as  compared  with  present  conditions, 
but  as  the  days  of  rafting  are  practically  over, 
the  inconvenience  will  be  comparatively  small. 

There  will  be  considerable  saving  to  the 
United  States  on  the  project  for  the  6-ft.  chan- 
nel improvement  authorized  by  Congress 
above  the  dam,  which  is  roughly  estimated  at 
3'/4  millions  of  dollars,  including  the  regula- 
tion of  the  river  above  Le  Claire  and  of  the 
rapids  above  the  dam. 

In  the  improvement  of  the  channel  of  the 
rapids  below  the  dam.  there  will  also  be  con- 
siderable saving  of  expense,  but  the  loss  of 
the  open-river  channel  will  be  somewhat  in- 
convenient for  down-stream  boats,  as  they 
will  have  to  pass  through  Moline  Lock.  On 
the  whole,  in  the  matter  of  cost  of  channel 
improvement  and  ease  of  navigation,  the  pro- 
posed power  installation  will  be  very  beneficial. 
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Railroad  construction 
The  Doines  work,  as  regards  the  letting 
r  of  new  contracts,  is  begin- 

ning  to  slow  up  a  bit.  A 
the  Week.  few  fair  sized  contracts 
have  been  placed  in  the  past 
few  days,  and  prospects  are 
good  for  the  letting  of  some  others  before 
cold  weather  sets  in.  The  Denver  &  Rio 
Grande  will  probably  in  the  near  future  make 
arrangements  for  the  grading  and  other  work 
in  connection  with  tlie  standardizing  of  its 
narrow  gage  line  between  Salida  and  Mon- 
trose, via  Marshall  Pass.  It  is  likely  also  that 
the  Soo  will  let  contracts  for  extensions  to 
its  lines  in  North  Dakota.  The  Minneapolis 
&  St.  Louis  is  also  believed  to  be  about  ready 
to  begin  construction  work  on  its  new  lines. 
In  the  way  of  contracts  let  recently  the  fol- 
lowing may  be  noted :  A.  Guthrie  &  Co.,  St. 
Paul,  Minn.,  for  grading  the  line  for  Great 
Northern  Ry.  south  of  present  main  line  at 
Mondak,  Mont.,  and  Snowden;  Utah  Con- 
struction Co.,  Ogden,  Utah,  for  grading  second 
track  of  the  Oregon  Short  Line  R.  R.  from 
Renfro  to  McCammon,  Idaho,  and  from  Fos- 
sil to  Kemmerer,  Wyo.,  a  total  distance  of  21.7 
miles ;  J.  D.  McArthur,  Winnipeg,  Man.,  last 
section  of  Hudson  Bay  Ry.,  covering  16.5  miles 
and  extending  from  Split  Lake  to  Tidewater ; 
G.  N.  McAdams,  Muskogee,  Okla.,  for  con- 
struction of  four  miles  of  road  bed  for  the 
Mt.  Ida,  Ouachita  Valley  &  Hot  Springs  Ry. ; 
D.  J.  Burke,  Lewiston,  Mont,  for  grading  for 
the  extension  of  the  Hilger  branch  of  the 
Chicago,  Milwaukee  &  Puget  oound  Ry.  to 
Roy,  26  miles,  and  for  a  branch  from  the  Hil- 
ger line  starting  4%  miles  from  Hilger  and 
extending  along  Dog  Creek  for  about  "20  miles. 

The  principal  item  in  the  way  of  state  high- 
way construction  of  the  past  few  days  was  the 
opening  of  bids  by  the  California  State  High- 
way Commission  for  three  additional  sections 
of  roadway,  aggregating  2-5  miles,  and  all  to 
be  of  asphaltic  oil  construction.  Burns,  Clark 
&  Da  Rosa,  Sacramento,  Cal.,  at  $9,159.  were 
low  bidders  on  the  work  in  Sacramento 
County,  two  miles,  and  at  $59,629,  were 
low  bidders  on  the  Placer  County  work,  12 
miles.  The  Worswick  Street  Paving  Co., 
Fresno,  Cal.,  at  $.57,595,  was  the  low  bidder  on 
the  11  miles  of  work  in  Merced  County.  Two 
good  sized  road  contracts  have  just  been 
awarded  bv  Lucas  County,  Ohio.  One  of  these 
was  let  at '$34,424  and  the  other  at  $44,8.58.  C. 
W.  Ryan,  Maumee,  O.,  secured  the  first  work, 
and  C.  O.  Warner,  Toledo,  secured  the  sec- 
ond. The  State  Highway  Commission  of 
Ohio  will  open  bids  on  Oct.  11  on  two  fair 
sized  jobs.  One  of  these  is  estimated  to  cost 
$27,42.3  and  the  other  $22,930. 

Contracts  have  been  let  on  a  number  of 
levee  contracts  in  the  South,  perhaps  the  larg- 
est of  these  being  that  of  the  Atchafalaga  Ba- 
sin Levee  District.  This  contract,  calling  for 
200,000  cu.  yds.  of  new  levee  work,  was  se- 
cured by  A.  Ruppel,  New  Orleans,  La.,  at 
20.24  cts.  per  cu.  yd.  The  city  of  Dayton,  O., 
opened  bids  on  Sept.  30  on  the  contract  for  the 
Maumee  River  Improvement.  This  work  was 
awarded  to  Gephart  &  Kline,  Dayton,  O.  It 
includes  the  construction  of  1,200,000  cu.  yds. 
of  levee  embankment. 

Drainage  jobs  which  have  come  up  for  ad- 
vertisement   since    our    last    issue    are    mostly 


small.  The  largest  calls  for  constructing  about 
52  miles  of  ditches  in  Brazonia  County,  Tex- 
as, for  Drainage  District  No.  6.  This  work 
involves  about  405,778  cu.  yds.  of  earth  ex- 
cavation. The  Moorehead  Drainage  District 
of  Moorehead,  Miss.,  will  call  for  bids  in  a 
few  days  on  a  good  sized  drainage  contract, 
which  will  call  for  about  600,000  cu.  yds.  of 
excavation. 

A  considerable  number  of  good  sized  bridge 
jobs  are  now  being  advertised.  The  city  of 
Shreveport,  La.,  is  calling  for  bids  until  Oct. 
22  on  the  construction  of  the  superstructure  of 
a  steel  bridge  over  the  Red  River  to  cost  about 
$170,000 ;  the  commissioners  of  Cuyahoga 
County,  Ohio,  are  calling  for  bids  until  Oct. 
30  for  the  construction  of  secondary  piers 
Nos.  1  to  11  inclusive,  of  the  591  ft.  Detroit- 
Superior  bridge  at  Cleveland,  O.  Bids  on  the 
steel  work  and  shoes  for  the  bridge  were 
opened  Oct.  2,  the  King  Bridge  Co.,  Cleveland, 
O.,  at  $1.52.50  per  ton  on  nickel  carbon  steel 
and  $1.30.70  per  ton  on  carbon  steel  being  the 
low  bidder.  It  is  estimated  that  the  work  will 
require  3,750  tons  nickel  carbon  steel  or  4,.375 
tons  carbon  steel.  The  city  of  Chicago,  111., 
on  Sept.  24,  opened  bids  on  a  large  2-leaf,  bas- 
cule bridge  to  be  built  over  the  Calumet  River 
at  92nd  St.  Byrne  Bros.,  at  $114,409,  was  the 
low  bidder  on  the  substructure,  and  the  Ketler- 
EUiott  Erection  Co.,  Chicago,  at  $156,850,  was 
low  bidder  on  the  superstructure. 

In  the  way  of  sewerage  work  the  two  larger 
contracts  let  recently,  appear  to  be  those  of  the 
city  of  Baltimore  and  the  Borough  of  Queen, 
New  York  City.  The  last  named  work  calls 
for  the  construction  of  sewers  in  the  Rich- 
mond Hill  District,  Joseph  L.  Sigretto  &  Co., 
Long  Island  City,  securing  the  work  at  about 
$350,000.  The  Baltimore  job  calls  for  the 
building  of  new  filter  beds  at  the  Back  River 
disposal  works.  Lane  Bros.  &  Co.,  Baltimore, 
secured  the  contract  at  ^00,772. 

The  U.  S.  Government  is  calling  for  bids 
on  a  big  lock  and  dam  contract  on  the  Hud- 
son River  near  Troy,  N.  Y.  The  work  calls 
for  concrete  structures,  the  estimated  quan- 
tites  including  486,720  cu.  yds.  common  ex- 
cavation, 35,305  cu.  yds.,  rock  excavation  70,- 
650  cu.  yds.  plain  concrete  and  1,430  cu.  yds. 
reinforced   concrete. 

Bids  were  opened  Sept.  30  by  Maj.  J.  F. 
Mclndoe,  U.  S.  Engineer,  Portland,  Ore.,  for 
building  two  24  in.  suction  dredges  for  the 
government,  to  be  operated  on  the  30  ft.  chan- 
nel project  from  Portland  to  the  sea.  The  bids 
received  were  as  follows :  Construction  of 
dredges  in  accordance  with  government  speci- 
fications— Portland  Iron  Works,  Portland, 
$355,265,  complete  the  first  vessel  in  10  months 
and  the  second  in  12  months;  The  Willamette 
Iron  &  Steel  Works,  $399,000,  complete  both  in 
12  months;  Seattle  Construction  &  Drydock 
Co.,  $416,000,  with  a  time  limit  of  13  months. 
Dredges  to  be  built  complete  with 
watertube  boilers — Portland  Iron  Works, 
$349,265;  Willamette  Iron  &  Steel  Works, 
$398,000;  Seattle  Construction  &  Drydock  Co., 
$408,000.  Finish  the  dredges  and  the  govern- 
ment install  the  boilers — Portland  Iron  Works, 
$317,465;  Willamette  Iron  &  Steel  Works, 
$364,000 ;  Seattle  Construction  &  Drvdock  Co., 
$374,000 ;  Ellicott  Madock  Co.,  Baltimore,  Md., 
$460,000;  Spedden  Shipbuilding  Co.,  Baltimore, 
Md.,  $275,811  for  one  dredge. 
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Road 
Destruction 


The  long  drawn  out  battle 
of  broad  tires  vs.  narrow 
tires  is  still  raging,  but  the 
highway  authorities  of 
in  Oporto.  Oporto  are  taking  no  part 
in  the  contest.  They  have 
a  road  destroying  problem 
of  their  own.  When  some  unknown  genius 
cut  two  discs  from  a  tree  trunk  and  attached 
them  to  a  crosspiece  he  gave  a  great  boost  to 
the  transportation  industry.  Men  began  build- 
ing wagons.  In  these  first  wagons  the  sup- 
ports of  both  axles  were  firmly  attached  to 
the  body  of  the  wagon,  and  wheels  and  axles 
revolved  together.  The  people  of  Oporto  are 
direct  descendants  of  these  first  wagon  mak- 
ers for  they  hold  to  the  original  principle  that 
the  axle  itself  should  rotate.  This  idea  would 
work  all  right  if  roads  continued  indefinitely 
in  a  straight  line,  but  even  in  Oporto  this 
could  not  be ;  corners  must  be  turned.  With 
the  axle  supports  firmly  fi.xed  it  is  necessary 
to  drag  the  wagons  around  these  corners.  An 
ox  team  and  a  heavy  wagon  making  one  of 
these  turns  necessarily  ripped  up  the  road  to 
a  considerable  extent.  The  highway  authori- 
ties objected,  and  had  laws  passed  requiring 
that  wagons  should  be  constructed  with  the 
wheels  rotating  on  the  axles.  The  law  was  a 
failure.  Fines  and  imprisonment  failed  to 
dent  the  conservatism  of  the  Oportotans.  They 
absolutely  refused  to  change  their  wagons. 
What  had  been  good  enough  for  their  fore- 
fathers was  good  enough  for  them,  and  to  this 
day  they  contentedly  drag  their  wagons  around 
corners  to  the  despair  of  the  road  officials  and 
the  destruction  of  the  road  bed. 


The   editor  of   a  country 
Country  newspaper    in    one    of    the 

Bride"e  western    states   is   evidently 

_.         °  a     trifle     dissatisfied     with 

Uisasters.        some  of  the  bridge  and  cul- 
vert work  in  his  county.    In 
a  recent  issue  of  his  paper 
he  voices  his  dissatisfaction  as   follows : 

Over  near  Parker  some  arch  bridges  and  cul- 
verts have  been  playing  in  very  hard  luck.  West 
of  Parker  a  few  miles,  we  are  told,  is  a  40-ft. 
permanent  arch  that  has  been  patched  up  twice 
and  the  thing  isn't  as  good  as  new  yet.  Near 
the  Ramsdell  place  is  a  culvert  that  is  cracked 
in  the  middle  and  the  apron  busted,  although  it 
has  been  permanent  but  a  couple  of  years. 
There  is  al.so  a  pipe  culvert  in  that  neighbor- 
hood, near  which  a  good  sized  cement  wall  was 
built  to  turn  the  water  through  it,  but  the  first 
big  dew  that  fell  after  the  permanent  wall  was 
permanently  built,  turned  the  wall  over  onto  its 
side,  where  it  remains  until  this  day.  West  of 
Franklin  is  an  arch  that  has  busted  its  belly 
Viand — the  apron  underneath  it  connecting  the 
two  ends  of  the  thing.  This  show.^  the  futility 
of  "gue.ssing"  at  things.  Every  improvement 
should  be  made  under  the  eye  of  a  competent 
engineer  who  knows  something  about  the  action 
of  water  (on  the  stomach,  at  least)  running 
down  hill,  and  doesn't  depend  on  guesswork  by 
men  who  know  nothing  about  it.  Bluff,  bluster 
and  egotism  by  frail  man  don't  count  for  much 
against  the  forces  of  nature  when  the  "rippling 
rills"  .go  on  a  rampage.  What  the  county  needs 
is  more  skill  and  less  expense  in  its  bridge  and 
road    dep.artments. 
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The  Economics  of  Contracting. — By  Dan- 
iel J.  Hauer.  E.  H.  Baumgartner,  Monadnock 
Block,  Chicago.  Clotli,  5%.x8%  ins.;  269  pp.; 
illustrated;  $2.50. 

This  book  will  be  helpful  to  younger  con- 
tractors and  to  those  who  plan  to  enter  the 
business  of  contracting.  The  titles  of  the 
chapters  convey  a  good  idea  of  the  contents. 
They  are  as  follows.  Contracting  as  a  Pro- 
fession; Forms  of  Contract;  Proposals, 
Bonds,  Arbitration  and  Other  Features  of 
Contracts ;  The  Business  End  of  Contracting ; 
The  Clerical  End  of  Contracting;  Contractors' 
Workmen  ;  Construction  Camps  ;  Management 
of    Contracts ;    Contractor's   Outfit   and   Plant. 

The  book  is  the  result  of  the  author's  ex- 
perience as  a  contractor.  It  deals  with  that 
part  of  contracting  which  is  not  taught  in  en- 
gineering colleges  and  which  most  men  have 
to  learn  bv  long  connection  with  contract 
work.  The  chapter  dealing  with  the  lavout 
of  contractors'  camps  will  be  found  of  par- 
ticular interest. 

House  Wiring. — By  Thomas  'W!  Poppe. 
Norman  W.  Henlev  Publishing  Co.,  132  Nas- 
sau St.,  New  "if^ork.  Flexible  cloth,  4%x6% 
ins. ;   104  pp. ;   illustrated  ;  $0.50. 

This  book  is  intended  for  apprentices  and 
alsa  for  practical  electricians  who  wish 
a  handy  guide  of  practical  examples  of 
work.  The  illustrations  throughout  the  book 
aid  materially  the  descriptions  of  various  op- 
erations. Many  time-saving  operations  are 
illustrated   and   described. 

The  Principles  and  Practice  of  Electric 
Wiring. — By  Archibald  BursiU.  Longmans, 
Green  &  Co.,  39  Paternoster  Row,  London. 
Cloth,  5.x7y8  ins.;  212  pp.;  illustrated;  $1.00 
net. 

This  book  is  written  mainly  for  practical 
wiremen  who  desire  to  study  during  spare 
time.  It  is  a  very  complete  book  for  the 
practical  workman  and  supplies  him,  not  only 
with  a  knowledge  of  the  methods  of  doing  his 
work,  but  also  with  a  knowledge  of  the  theo- 
retical principles  which  have  led  to  the  meth- 
ods described. 

The     Design     of     Mine     Structures. — By 

Milo  S.  Ketchum,  C.  E.  McGraw-Hill  Book 
Co.,  New  York  City.  Cloth,  6x9  ins. ;  450  pp. ; 
illustrated;  $4. 

This  work  is  divided  into  three  parts  which 
are  further  subdivided  into  15  chapters.  The 
three  main  divisions  relate  to  the  design  of 
head  works  for  mines,  the  design  of  mine 
building,  and  the  details  of  design  and  cost 
of  mine  structures,  respectively. 

The  design  of  head  works  is  treated  at 
greater  length  and  in  more  detail  than  is  the 
design  of  mine  building.  Throughout  the 
book  the  author  has  kept  the  working  condi- 
tions of  mine  structures  in  mind,  and  all  min- 
ing operations  which  have  a  bearing  on  the 
design  of  mine  structures  are  discussed  with 
consistent  thoroughness.  The  calculation  of 
stresses  in  simple  head  frames  is  discussed 
in  a  short  chapter.  This  chapter  also  con- 
tains numerous  illustrations  in  which  the 
stresses  are  statically  determinate.  Since  the 
stresses  in  some  head  frames  cannot  be  de- 
termined by  the  principles  of  statics  alone,  a 
chapter  is  given  on  tihe  general  subject  of 
statically  indeterminate  stresses.  The  chap- 
ter following  shows  the  application  to  stress 
determination  in  mine  head  works  having  one 
and  two  redundant  members.  The  chapter 
on  the  design  of  head  frames  discusses  allow- 
able stresses,  proportioning  of  narts.  and 
gives  numerous  examples  of  head  frames. 
The  first  part  of  the  book  is  concluded  with 
an  excellent  50-page  chapter  on  the  design 
of  coal   tipples. 

Part  11,  on  the  design  of  mine  buildin.gs, 
takes  up  a  brief  review  of  the  determination 
of  stresses  in  framed  structures.  Another 
short  chapter  reviews  the  principles  involved 
in  designing  roof  trusses  and  steel  frame 
buildings.  The  chapter  on  the  design  of  bins 
and  retaining  walls  summarizes  the  treatment 


of  that  subject  as  given  by  Dean  Ketchum 
in  his  book  on  the  design  of  walls  and  bins. 
The  treatment  of  this  subject,  as  well  as  that 
of  the  design  of  framed  structures,  is  neces- 
sarily brief,  but  is  given  in  sufficient  detail  to 
serve  the  purpose  of  his  present  work.  There 
are  chapters  on  the  design  of  coal  washers 
and  coal  bunkers,  and  on  miscellaneous 
structures   utilized  in   mining  operations. 

Part  III  takes  up  the  details  of  design  of 
steel  structures,  including  crane  girders,  plate 
girders  and  hand  and  electric  cranes,  Lacin.g, 
riveting,  splicing,  etc..  are  discussed.  Struct- 
ural steel  tables,  giving  the  properties  of 
sections,  are  included.  The  chapter  on  esti- 
mating the  weight  and  cost  of  mine  structures 
is  devoted  chiefly  to  the  estimating  of  costs 
of  mine  structures.  However,  the  data  given 
will  prove  useful  only  to  the  experienced  es- 
timator. Appendices  contain  specifications  for 
tlie  steel  and  timber  structures  discussed  in 
the  book.  The  appendix  on  reinforced  con- 
crete structures  containing  three  chapters,  re- 
lating to  the  design  of  such  structures,  the 
principles  of  mechanics  involved,  and  specifi- 
cations for  plain  and  reinforced  concrete 
structures,  respectively. 

The  book  covers  a  field  which  heretofore 
has  been  much  neglected,  and  covers  it  well. 
An  especially  valuable  feature  of  the  book 
is  the  great  number  of  illustrations  of  good 
designs  which  it  contains. 

The  Precise  Calculation  of  Pipe  Drain 
and  Sewer  Dimensions  for  Use  in  Water 
Supply,  Drainage,  etc.— By  C.  £.  liousdeii. 
Longmans,  Green  &  Co..  New  York  City. 
Cloth.  5x7   ins. ;   50  pp. ;   illustrated ;  $1.00. 

This  book  gives  a  short  series  of  hydraulic 
tables  and  a  few  specimen  drain  and  sewer 
sections  to  which  the  tables  apply.  The  use 
of  the  tables  is  explained  by  means  of  numer- 
ical examples.  Having  selected  a  suitable  co- 
efficient the  designer  ascertains  the  safe  mini- 
mum dimensions  of  proposed  conduits  by 
means  of  the  tables.  This  leads  to  a  definite 
knowledge  of  the  quantities  involved  in  the 
construction  and  is  of  great  assistance  in 
making  estimates  of  cost  of  several  alterna- 
tive conduits  or  cross  sections. 

The  book  contains  four  chapters.  The  first 
explains  the  scope  of  the  tables  and  gives  the 
derivation  of  the  formulas  upon  which  the 
tables  are  based.  Drains  and  sewers  are  dis- 
cussed in  the  second  chapter.  Four  good 
drain  sections  are  shown.  The  third  chapter 
discusses  permissible  velocities,  and  the  fourth 
chapter  gives  working  examples  to  illustrate 
the  utility  and  the  method  of  using  the  tables. 
The  tables  given  apply  to  conduits  from  the 
open  ditch  in  earth  to  the  enclosed  type  of 
concrete  sewer.  The  book  will  be  useful  to 
engineers  who  have  numerous  sewer  and 
drain  problems  to  solve. 

Steel  Sheet  Piling.— Paper,  7j^x5  ins.,  88 
pp.  Carnegie  Steel  Co.,  Pittsburgh,  Pa. 
This  book  contains  practical  engineering  in- 
formation regarding  the  use  and  methods  of 
driving  steel  sheet  piling  for  all  classes  of 
construction  work.  It  is  one  of  the  most  use- 
ful that  we  have  seen  of  the  books  publishea 
by  a  manufacturing  concern  regarding  the 
utility  and  methods  of  handling  a  product,  and 
ranks  with  the  better  known  handbooks  issued 
by  the  steel  companies  on  structural  shapes. 
The  book  contains  a  brief  history  of  the 
use  of  steel  piling,  illustrations  and  descrip- 
tions of  sections  of  Friestedt,  Symmetrical, 
U.  S.  Sheet  Piling,  and  Composite  Piling.  A 
discussion  of  the  strength  of  the  various  sec- 
tions and  tables  of  properties  are  given.  Cal- 
culations are  made  for  w-ale  spacing,  in  sheet 
piling  structures,  to  withstand  hydrostatic 
heads.  Methods  of  driving  are  discussed  with 
illustrations  of  several  types  of  steam  and 
drop  hammers,  each  of  which  is  described. 
Pile  points,  adjustment  piles  and  driving  piles 
by  jet  are  described  under  the  head  of  Driving 
-Appliances;  a  very  complete  description  of 
pile  driving  caps,  also  of  corner  pieces  and 
junction  pieces.  Under  "Pulling"  a  number  of 
appliances  for  pulling  piles  are  described  and 
illustrated.  The  cost  of  driving  is  given  in  a 
table  which  covers  the  work  on  44  jobs.  The 
hook  is   concluded   with   a   description   of   the 


applications  to  which  steel  piling  is  adapted 
with  recommendations  as  to  the  kind  of  piling 
to  use   for  different  purposes. 

Valuation  of  Public  Service  Corporations. — 

By     Robert     H.     Whitten.     Ph.     D.      The 

Banks    Law    Publishing    Co.,    New    York 

Cloth,  6x9  ins.,  800  pp.;  $5.50. 

This  treatise  is  primarily  a  digest  of  the 
decisions  of  courts  and  public  service  com- 
missions on  matters  relating  to  appraisals  of 
public  utilities.  It  also  contains  expressions 
of  opinion  of  many  expert  appraisers,  as  well 
as  some  data  from  the  reports  of  appraisers. 

The  book  contains  32  chapters  whose  titles 
are: 

Purposes  of  'Valution ; 

Fair  Value   for  Rate  Purposes ; 

Market  Value  as  a  Satndard  for  Rate 
Purposes ; 

Cost  of  Reproduction  as  a  Standard  of 
Value  for  Rate  Purposes ; 

Actual  Cost  as  a  Standard  of  Value  for 
Rate  Purposes ; 

Valuation  of  Land; 

Pavement  Over  Mains ; 

Property  Donated  or  Acquired  Without 
Cost; 

Property  Constructed  Out  of  Surplus; 

Unused    Property ; 

Average  Price  vs.  Present  Price; 

Overhead  Charges ; 

Discount  on  Bonds ; 

\yorking  Capital ; 

Piecemeal  Construction-; 

Adaptation  and  Solidification ; 

Physical  Depreciation ; 

Cost    New   vs.    Cost — Less — Depreciation ; 

Functional   Depreciation ; 

Annual  Depreciation  Allowance ; 

Going  Concern  in   Purchase   Cases ; 

Going  Concern  in  Rate  Cases; 

Going  Concern  as  the  Value  of  a  Created 
Income ; 

Going  Value  Rule  of  Wisconsin  Railroa'! 
Commission; 

The  Theory  of  Going  Concern  Value; 

Franchise  Value  in  Purchase  Cases ; 

Franchise  Value  in  Rate  Cases; 

Appraisal  of  Franchise  Value; 

The  Theory  of  Franchise  Value; 

Rate  of  Return ; 

Rules  for  .Appraisers  in  Maine  Condem- 
nation Cases,  and 

Bibliography  of  Valuation  and  Deprecia- 
tion. 

In  his  preface  the  author  says  that  his  book 
is  the  natural  outgrowth  of  duties  during  the 
past  four  years  that  have  required  the  briefing 
of  the  various  problems  arising  in  connection 
with  actual  valuations.  As  librarian  secretary 
of  the  Public  Service  Commission  of  the  First 
District  of  New  York,  the  author  has  had  an 
excellent  opportunity  to  make  his  "briefs" 
complete,  and  lie  has  evidently  utilized  the  op- 
portunity to  the  fullest.  The  book  is  to  be 
highly  cornmended  as  a  compendium  of  couri 
and  commission  decisions.  It  is  well  indexed, 
which  itself  is  a  feature  of  no  slight  impor- 
<ance  in  a  treatise  of  this  size  and  character. 

The  chapter  on  the  bibliography  of  apprai- 
vials  and  depreciation  is  the  most  complete 
that  we  have  seen.  We  note  a  number  of 
omissions  of  articles,  which  is  to  be  expected 
in  a  field  whose  literature  has  already  become 
so  voluminous. 

Every  appraisal  engineer  will  find  Mr.  Whit- 
ten's  book  a  very  valuable  addition  to  his 
library. 


Mr.  C.  L.  Strange  has  resigned  as  engineer 
in  charge  of  road  construction  of  Mobile 
Countv,  Ala.,  the  resignation  to  take  place 
Nov.  1. 

Mr.  G.  U.  Hess  has  been  appointed  assistant 
superintendent.  Phoenix  and  Hayden  divi- 
sions. .Arizona  Eastern  Railroad  Co.,  with  of- 
fice at   Phoenix.  .\riz. 

Mr.  W.  N.  Jones,  engineer  in  charge  of  con- 
struction  of   the   new    city   filtration   plant   at 
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Minneapolis,  Minn.,  will  probably  be  retained 
as  superintendent  for  the  plant,  with  Dr.  J.  F. 
Corbett,  city  bacteriologist,  as  assistant,  though 
the  appointments  have  not  been  made  as  yet. 

Mr.  Willis  J.  Dean,  B.  C.  E.,  has  opened  an 
office  as  structural  engineer  at  619  Timken 
Building,  San  Diego,  Cal.  He  will  specialize 
in  reinforced  concrete  and  structural  steel 
building  design. 

Capt.  J.  C.  Beardsley,  1187  Cook  Ave., 
Lakewood,  formerly  assistant  engineer  in  the 
Cleveland  Waterworks  Department,  has  been 
elected  president  of  the  Central  States  Water- 
works Association. 

Mr.  C.  A.  Williston  will  shortly  resign  as 
city  engineer  of  Gary,  Ind.,  which  position  he 
has  held  for  the  past  year.  He  will  probably 
be  succeeded  by  J.  F.  Montgomery,  chief  in- 
spector  of   the   city   engineer's   office. 

Mr.  Lawrence  B.  Fay,  an  assistant  engineei; 
in  the  First  Division,  was  killed  liy  a  fall  from 
the  wall  of  the  Gatun  Locks,  Tuesday.  Sep- 
tember 17.  Mr.  Fay  was  28  years  old,  and 
had  been  at  the  canal  since  Jan.  5,  1911.  His 
home  was  in  Washington,  D.  C.       . 

Mr.  William  Orr,  contractor  empltiyed  by 
the  Mexican  Northwestern  R.  R.,  was  rdteecf 
by  Mexican  rebels,  who  attacked  his  camlp  at 
Cumbre,  Mex.,  and  forced  him  to  give- over 
his  payroll,  some  equipment  and  commissary 
supplies,  amounting  in  all  to  about  $35,000. 

Mr.  H.  D.  Langworthy  has  handed  in  his 
resignation  as  construction  engineer  of  the 
waterworks  department  of  the  city  of  Macon, 
Ga.  Mr.  Langworthy  has  completed  most  of 
the  construction  work  on  the  Macon  water- 
works extensions,  and  will  take  up  work  on  a 
waterworks  and  sewer  contract  in  South  Caro- 
lina. 

Mr.  P.  J.  Carter  has  resigned  as  assistant 
engineer  for  the  Gulf,  Colorado  &  Santa  Fe 
R.  R.  to  take  up  post-graduate  work  at  the 
University  of  Wisconsm.  Mr.  Elmer  H.  Ol- 
son has  been  appointed  as  his  successor,  with 
headquarters  at  Galveston,  Texas.  Mr.  Ol- 
son has  been  office  engineer  for  the  P.  &  N.  T. 
at  Amarillo,  Texas. 

Civil  Service  Examinations. 

The  following  examinations  are  announced 
hy  the  Civil  Service  Commission  of  the  City 
of   Chicago: 

Mechanical  Draftsmen,  $1,080-$1,320,  Octo- 
ber 11. 

Chief  Engineer,  Board  of  Education,  $6,000, 
October  15. 


INDUSTRIAL 


The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  the  concrete  piles  for  the  foundations 
for  the  Wichita  Terminal  Railroad  Co.'s  new 
terminal  station  at  Wichita.  Kan.  The  Raymond 
Co.  also  has  been  awarded  the  contract  for 
constructing  the  complete  foundations,  includ- 
ing the  placing  of  approximately  1.200  Ray- 
mond concrete  piles,  for  a  new  building  for 
the  General  Vehicle  Co.,  Blissville,  L.  I. 

The  MacA-rthur  Concrete  Pile  &  Foundation 
Co.,  11  Pine  St.,  New  York,  has  been  awarded 
the  contract  for  placing  the  foundations  of  the 
new  factory  for  the  Crane  Co.,  Detroit.  Mich. 
This  foundation  will  be  composed  of  500  ped- 
lestal  piles.  The  MacVrthur  Co.  also  has  been 
awarded  the  contract  for  placing  the  founda- 
tions for  the  Dorchester  Electric  Co.'s  new 
powerhouse,  Quebec,  P.  Q.,  Canada,  and  for 
placing  the  foundations  for  the  new  Fifty  .As- 
sociates' Building,  Toledo,  O. 

Lockwood,  Greene  &  Co.,  architects  and  en- 
gineers for  industrial  plants,  have  removed 
their  Boston  offices  from  93  Federal  St.  to  (iO 
Federal  St.,  where  they  now  occupy  the 
seventh,  eighth  and  ninth  floors  of  the  new 
First  National  Bank  Building.  The  new  of- 
fices will  provide  Iiettcr  facilities  for  handling 
the    rapidly    increasing   business    of    this   con- 


cern, including  the  design  of  industrial  plants, 
investigation  and  design  of  water  power  de- 
velopments, steam,  water  and  electric  power 
plant  tests  and  the  valuation  and  reorgan./a- 
tion  of  existing  plants,  as  well  as  acting  in 
the  capacity  of  permanent  consulting  engineers 
for  many  industrial  concerns. 

Among  the  orders  received  since  June,  1912, 
by  the  Strauss  Bascule  Bridge  Co.,  Chicago, 
111.,  are  the  following.  A  65-ft.,  single  leaf, 
Strauss  bascule  bridge  (overhead  counter- 
weight type)  across  Newton  Creek  at  Broad- 
way, Camden,  N.  J.  An  82-ft.,  double  leaf, 
Strauss  bascule  bridge  (underneath  counter- 
weight type)  across  Black  river  at  Military 
St.,  Port  Huron,  Mich.  A  58-ft.,  single  leaf, 
Strauss  bascule  bridge  (overhead  counter- 
weight type)  across  the  Elizabeth  river  at 
South  St.,  Elizabeth,  N.  J.  Two  175-ft.  single 
leaf  four  track  Strauss  bascule  bridges  over 
Bronx  Kills  for  the  New  York  Connecting 
R.  R.  Co.,  Gustav  Lindenthal,  Consulting  En- 
gineer. These  bridges  to  be  built  as  stationary 
spans  with  provision  for  conversion  into  bas- 
cules (underneath  counterweight  type),  later. 
A  combined  railway  and  highway  bridge,  3,000 
ft.  long  across  the  Arkansas  river  at  Pine 
Bluff.  .Arkansas,  comprising  one  245-ft., 
Strauss,  direct  lift  span,  five  245  ft.  stationary 
spans,  any  one  of  which  can  be  converted  into 
a  lift  span  if  desired,  one  140  ft.  fi.xed  span 
and  1,390  ft.  of  trestle  approaches. 

The  exhibit  of  the  Terry  Steam  Turbine  Co. 
at  the  New  York  Electrical  Show,  October 
9  to  19.  will  include  some  interesting  units. 
K  60  HP.,  Terry,  turbine-driven,  vertical 
pump  will  be  on  exhibition.  This  machine  is 
the  Terry  Type  XVC,  and  is  designed  especial- 
ly for  pumping  service  where  the  pump  is  lo- 
cated below  the  floor  level  in  deep  well  service, 
mines.  K  turbine  of  this  nature  enables  cen- 
trifugal pumps  to  be  used  in  many  cases  where 
the  pump  must  necessarily  be  located  near  the 
water  level.  Turbines  of  this  vertical  design 
are  built  by  this  company  up  to  400  HP.  This 
type  is  only  one  of  a  series  that  has  recently 
been  developed  by  the  Terry  people  for  doing 
this  work.  A  type  Z  Terry  turbine-driven  15 
K.  W.  generator  will  also  be  shown.  The  ma- 
chine is  of  the  3-bearing  type,  the  turbine  and 
generator  being  connected  by  a  solid  coupling 
enabling  either  turbine  or  generator  to  be 
readily  dismantled.  In  addition  to  the  above, 
a  120  HP.  rotor  will  be  shown  and  also  many 
miscellaneous  parts,  bringing  out  the  simplicity 
of  this  single-stage  small  turbine.  .A.  hand- 
some booklet,  "Terry  Turbines  Handle  Peak 
Loads,"  will  be  distributed  at  the  show  or  will 
be  mailed  upon  request  to  the  nearest  agent 
of  the  Terry  Steam  Turbine  Co. 

The  Taylor  Iron  &  Steel  Co.  announces  the 
acquisition  of  the  Wm.  Wharton  Jr.  &  Co., 
Inc..  of  Philadelphia.  Pa.,  with  works  at  Phil- 
adelphia, Pa.,  and  Jenkintown,  Pa.,  and  its 
subsidiary  corporation.  The  Philadelphia  Roll 
&  Machine  Co.  The  Taylor  Co.  and  the  Whar- 
ton Co.  have  both  had  a  successful  history  of 
more  than  50  years.  During  the  past  18  years 
the  business  of  each  company  has  been  largely 
supplemental  to  the  other  in  the  manufacture 
and  application  of  manganese  steel.  The  Tay- 
lor Iron  &  Steel  Co.  has  in  recent  years  de- 
voted itself  to  the  manufacture  of  steel  cast- 
ings of  a  special  high  grade  nature.  Of  these 
specialties,  Tisco  Manganese  Steel  is  the 
pi'incipal  one.  The  Wharton  Co.  manufacture 
switches,  crossings,  special  rails  and  track  parts 
for  steam  and  street  railway.  Their  specialty 
is  the  application  of  Tisco  Manganese  Steel 
to  these  parts.  The  relations  of  the  Taylor  Co. 
and  the  Wharton  Co.  have  been  so  close  that 
a  unity  of  interests  has  been  deemed  advis- 
able. The  Taylor  Iron  &  Steel  Co.  will  main- 
tain the  corporate  identitv  of  the  Wm.  Whar- 
ton Tr.  &  Co.,  Inc.,  and  The  Philadelphia  Roll 
&  Machine  Co.  On  October  1.  1912.  the  Tay- 
lor Iron  &  Steel  Co.  changed  their  corporate 
title  to  the  Taylor-Wharton  Iron  &  Steel  Co. 
The  organization  of  the  Taylor  Iron  &  Steel 
Co.  will  become  the  organization  of  the  Tay- 
lor-Wharton Iron  &  Steel  Co.,  namely :  Presi- 
dent, Knox  Taylor,  Vice-President,  .A..  E. 
Borie,  Prof.  H.  M.  Howe,  V.  Angcrer,  Sec- 
retary and  Treasurer,  W.  A.  Ingram. 


CATALOGUES 


A  Fire  Test.— Paper,  334.\9  ins.,  16  pp. 
The  General  Fire  Proofing  Co.,  Youngs- 
town,  O. 

This  is  an  illustrated  description  of  a  fire 
test  conducted  under  the  supervision  of  the 
Department  of  Public  Safety  at  Cleveland 
and  showing  the  relative  fire  resisting  val- 
ues of  six  types  of  walls  and  partitions. 

Linaura  Drawing  Cloth.  —  Williams, 
Brown  &  Earl,  Inc.,  916-18  Chestnut  St., 
Philadelphia,  Pa. 

This  is  a  sample  of  a  strong,  durable, 
water-proof  cloth  for  drawing  with  India 
ink  or  pencil  or  for  blue  printing.  Prices 
are   given. 

Another  folder  issued  by  this  company 
describes  the  features  of  the  express  blue 
printing  machine  combiner  with  a  washing 
and  drying  machine. 

A  third  folder  entitled  "The  Photostat," 
illustrates  and  describes  a  machine  for  pho- 
tographing printed  or  written  documents, 
maps,  drawings,  records,  etc. 

Expanded  Metal  Construction. — Paper, 
6x9  ins.,  12  pp.  Northwestern  Expanded 
Metal  Co.,  7>1  W.  Van  Buren  St.,  Chicago, 
111. 

This  is  the  October  bulletin  of  the  com- 
pany. It  illustrates  and  describes  briefly  a 
number  of  buildings  throughout  the  coun- 
try which  have  been  constructed  with  the 
use  of  expanded  metal. 

Contractors'  Supplies. — Cloth,  6}4x9^ 
ins.,  288  pp.  Henry  Frank,  Jr.,  380  Hudson 
St.,   New  York  City. 

This  is  a  very  complete  general  catalog 
of  supplies  for  contractors,  ironworkers, 
mills  and  factories.  Complete  tables  of 
sizes  and  prices  for  all  tools  are  given. 

Gasoline  Engines. — Paper,  6x9  ins.,  32  pp. 
Grand  Rapids  Gas  Engine  &  Yacht  Co.,  80- 
140   Front   St.,    Grand    Rapids,    Mich. 

Catalog  No.  11  contains  complete  illustra- 
tions and  descriptions  of  the  detailed  parts 
of  these  gas  engines  and  also  of  propellers 
for  vachts.  Tables  of  sizes  and  prices  are 
given. 

Drag    and    Wheel    Scrapers. — Paper,    6x9 

ins..  76  pp.  The  Kilbourne  &  Jacobs  Mfg. 
Co.,  Columbus,  O. 

Catalog  No.  38  deals  with  drag  and  wheel 
road  scrapers,  bolted  wheel  barrows  of  all 
kinds,  contractors'  railroad  and  grading 
plows,  dump  carts,  etc.  Complete  illustra- 
tions with  descriptions,  sizes,  prices,  etc., 
are  given. 

Contractors'  Cars. — Paper.  10x7  ins.,  36 
op.  Kilbourne  &  Jacobs  Mfg.  Co.,  Colum- 
bus,  O. 

Catalog  No.  64  deals  with  contractors' 
cars  of  1%  to  16  yds.  capacity.  These  cars 
include  two-way  dump  cars,  hopper  dump 
cars,  rotary  dump  cars,  track  laying  and 
flat  cars,  and  automatic  air  pump  cars.  Il- 
lustrations, descriptions,  tables  of  sizes, 
etc.,  are  given. 

The  Whyte  Line. — Paper,  7x5  ins.,  12  pp. 
The  Macomber  &  Whyte  Rope  Co.,  Chi- 
cago, 111. 

This  booklet  contains  interesting  articles 
regarding  work  where  this  brand  of  steel 
cable  is  in  use. 

American    School    of    Correspondence. — 

Paper,  5j'2x854  ins.  48  pp.  American  School 
of  Correspondence,  58th  and  Drexel  .Ave.. 
Chicago,   111. 

This  bulletin  gives  some  practical  advice 
regarding  advantages  of  the  correspond- 
ence  method   of  construction. 

Haiss  Clam  Shell  Buckets.— Paper,  7x9'i 
ins..  4  pp.  George  llaiss  Manufacturing 
Co.,    Inc..   ,>0   Church    St.,    New   York    City. 

This  pamphlet  illustrates,  describes  and 
gives  tables  of  specifications  and  prices  of 
these  clam  shell  buckets.  The  pamphlet 
is  No.  912. 
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Alabama. 

It  is  reported  that  the  City  Council  of  Mont- 
gomery, .Ala.,  has  granted  the  Lee  St.  Termi- 
nal Co.  a  franchise  to  construct  and  operate  a 
belt  line  on  Bibb  St. 

Arizona. 

Engineers  are  now  at  work  on  the  surveys 
for  the  proposed  extension  of  the  Phoenix  & 
Eastern  Railroad  from  its  present  terminus  to 
Christmas,  requiring  about  3  miles  of  track- 
age. E.  B.  O'Neill,  Phoeni.x,  Ariz.,  is  inter- 
ested. 

Arkansas. 

®The  Mt.  Ida,  Ouachita  Valley  &  Hot 
Springs  Ry.  Co.,  Dr.  George  Gox,  Mount  Ida, 
Ark.,  President,  a  new  steam  line,  has  award- 
ed a  contract  to  G.  N.  McAdams,  of  Musko- 
gee, Okla.,  for  the  construction  of  four  miles 
of  the  roadway  for  a  connection  with  the 
Misouri  Pacific  north  of  Caddo  Gap  to  a  point 
north  of  the  mountains.  The  roadbed  from 
Mt.  Ida  to  the  mountains  will  be  built  by  citi- 
zens. 

The  Business  Men's  League,  M.  W.  Martin, 
Industrial  Commissioner,  Helena,  Ark.,  has 
under  consideration  steps  to  secure  the  con- 
struction of  the  proposed  Jackson-Memphis 
branch  of  the  New  Orleans  &  Great  Northern 
Rv.  through  that  city. 

'it  is  reported  that  the  $1,500,000  bond  issue 
to  be  made  by  the  Midland  Valley  R.  R.,  A. 
W.  Lefeber,  General  Manager,  Muskogee, 
Okla..  will  be  used  in  extending  the  line  from 
Wichita,  Kan.,  and  to  Salina,  Kan.,  to  connect 
with  the  Union  Pacific. 

California. 

®Hatin  &  Son,  Modesto,  Cal.,  as  previously 
noted  in  these  columns,  have  the  contract  for 
grading  work  for  the  Big  Four  Electric  Ry. 
The  contract  includes  200,000  cu.  yds.  of  earth 
excavation  and  some  small  pile  and  timber 
trestles. 

The  Southern  Pacific  Co.  is  reported  to  be 
planning  the  expenditure  of  $150,000  for  im- 
provements to  the  Portcrville  Nortlieastern  R. 
R.  and  the  Hanford  &  Summit  Lake  R.  K. 

The  Atchison,  Topeka  &  Santa  Fc  Ry.,  G. 
W.  Harris,  Chief  Engineer,  Los  ."Angeles,  Cal., 
is  reported  to  be  making  surveys  for  a  cut- 
off on  its  San  Francisco  Division.  It  is  stated 
that  the  cutoff  will  permit  trains  to  leave  the 
main  line  at  some  point  near  Victorville  and 
cut  across  the  desert,  joining  the  San  Fran- 
cisco branch  near  Kramer. 

The  Paciiic  Electric  Ry.  Co..  6th  and  Main 
Sts.,  Los  Angeles,  Cal..  is  completing  the  pur- 
chase of  right  of  way  between  Hawthorne  and 
El  Segundo,  with  a  view  to  at  once  beginning 
construction  on  a  line  into  the  latter  place. 
This  route  will  connect  with  the  4-track  sys- 
tem via  Watts  and  will  utilize  the  2%  miles 
of  railway  built  by  the  El  Segundo  Land  & 
Improvement  Co.  It  will  also  finally  be  ex- 
tended on  to  the  north  to  give  service  to  the 
acreage  on  that  side  of  El  Segundo. 

Colorado. 

Committees  have  been  appointed  by  the  City 
Councils  and  commercial  organizations  of 
Canon  City,  Florence,  Cripple  Creek  and  Vic- 
tor to  make  an  effort  to  secure  the  reconstruc- 
tion of  the  track  through  Phantom  Canon  by 
the  Canon  City  &  Cripple  Creek  R.  R.  Co.  J. 
H.  Waters,  Colorado  Springs,  Colo.,  is  Presi- 
dent and  General  Manager  of  the  company. 

It  is  expected  that  the  Denver  &  Rio  Grande 
R.  R.,  J.  G.  Gwyn,  Chief  Engineer,  Denver, 
Colo.,  will  complete  surveys  in  the  near  future 
for  standardizing  its  narrow-gage  line  be- 
tween Salida  and  Montrose,  via  Marshall 
Pass.  Arrangements  for  grading  and  other 
work  will  probably  be  made  as  soon  as  the 
surveys  are  completed. 

It  is  expected  that  application  will  be  made 
at  once  to  the  district  court  to  grant  permis- 
sion  to   the   receivers  of   the   Denver,    North- 


western &  Pacific  Ry.,  L.  D.  Blauvelt,  Chief 
Engineer,  Denver,  to  issue  $600,000  in  receiv- 
er's certificates  for  immediate  track  improve- 
ments and  new  equipment. 

Georgia. 

.-Advices  from  Eastman,  Ga.,  state  that  pro- 
moters are  making  good  progress  on  the  prop- 
osition to  build  the  line  of  the  Eastman  & 
Southern  Ry.  Considerable  stock  is  said  to 
have  been  subscribed.  /\s  projected  the  route 
will  connect  Eastman,  Jacksonville,  Broxton 
and  Douglas. 

The  Chattanooga  &  Chickamauga  Interurban 
Ry.  Co.  of  Rossvillc,  Ga..  has  applied  for  a 
state  charter  and  proposes  to  build  four  miles 
of  line  from  the  Tennessee  boundary  to  the 
northern  line  of  the  Fort  Oglethorpe  Govern- 
ment Reservation.  W.  E.  Boileau,  Chattanoo- 
ga, Tenn.,  Manager  of  the  Chattanooga  Rail- 
way &  Light  Co.,  is  one  of  the  incorporators. 
Idaho. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
has  been  awarded  the  contract  for  grading 
second  track  of  the  Oregon  Short  Line  R.  R. 
from  Ren  fro  to  McCammon,  Idaho,  and  from 
Fossil  to  Kemmerer,  Wyo.,  a  total  distance 
of  21.7  miles. 

It  is  reported  that  immediate  steps  will  be 
taken  toward  tlie  construction  of  an  extension 
of  the  Oregon  Short  Line  from  Driggs,  Idaho, 
to  the  soutli  end  of  Teton  Valley,  a  distance  of 
8  miles.  Carl  Stradley,  Salt  Lake  City,  Utah, 
is  Chief  Engineer. 

.Authority  has  been  given  by  the  head  offi- 
cials of  the  Oregon  Short  Line  R.  R.,  Carl 
Stradley,  .Assistant  General  Manager,  Salt 
Lake  City,  Utah,  to  construct  eight  miles  of 
new  yard  tracks  at  Pocatello,  Idaho.  Other 
new  facilities  at  Pocatello  which  are  to  be 
erected  this  year  will  include  a  modern  freight 
depot,  with  transfer  platforms,  etc.,  one  coal- 
ing plant  of  steel  construction,  extension  of 
the  present  roundhouse,  etc. 
Illinois. 

The  Murphysboro  &  Southern  Illinois  Ry. 
Co.  has  made  preliminary  surveys  for  the 
projected  electric  railway  from  Murphysboro 
to  Herrin,  the  route  being  in  Jackson  and 
Williamson  Counties.  Final  arrangements  for 
securing  the  construction  capital  have  not  been 
made.  R.  Rollo  is  Chief  Engineer,  A.  B.  Min- 
ton.  Murphysboro,  III.,  is  President. 

Citizens  of  Rockford,  111.,  arc  planning  to 
ask  the  Chicago  &  Northwestern  Railroad  to 
construct  a  line  from  Nelson  directly  north  to 
Rockford. 

It  is  reported  that  the  Michigan  Central 
Railroad  and  the  Rock  Island  System  are 
planning  the  construction  of  a  20-stall  round- 
house ne.xt  spring  at  Joliet,  III.,  to  be  used 
jointly  by  the  companies. 

The  Secretary  of  State,  Springfield,  111..,  has 
been  notified  of  the  dissolution  of  the  Snring- 
field,  Beardstown  &  Quincy  Ry.  Co.,  which 
was  formed  to  build  a  line  from  Sprinefield 
to  Quincy  through  Beardstown.  The  new  Mis- 
sissippi Valley  Interurban  Ry.  Co.,  mentioned 
in  our  last  issue,  takes  up  the  route. 

Indiana. 

®Louis  Martine.  Laporte,  Ind.,  has  been 
awarded  a  contract  by  the  Lake  Shore  &  Mich- 
igan Southern  R.  R.  for  about  8,000  cu.  yds. 
of  earth  excavation  for  the  proposed  subway 
at  1st  St.,  Laporte. 

The  Commissioners  of  Delaware  County 
have  signified  their  intention  to  grant  a  right 
of  way  to  the  proposed  Newcastle-Muncie 
Traction  Co.,  for  an  extension  of  the  Honey 
Bee  to  Muncie  along  Walnut  St.  in  tlie  out- 
skirts of  the  city,  provided  the  traction  com- 
pany secures  a  private  right  of  way  through 
the  remainder  of  the  county.  Traction  officials 
are  now  working  to  secure  this  right  of  way 
and  it  is  said  that  as  soon  as  this  is  secured 
work  will  be  started  on  the  new   road. 


loTwa. 

The  Iowa  Terminal  Co.,  Des  Moines,  la., 
has  begun  condemnation  proceedings  to  se- 
cure property  near  2nd  St.  and  Grand  Ave., 
Des  Moines,  desired  for  erecting  a  passenger 
depot  and  enlarging  the  capacity  of  the  switch- 
ing yards  and   frei.yht  depot. 

Kansas. 

The  Santa  Fe  System  has  appropriated  $300,- 
000  for  the  construction  of  a  round-house,  rail- 
way shops,  laborers'  homes  and  trackage  in 
the  new  vards  to  be  built  by  the  company  in 
Wichita,  Kan.,  this  fall. 

The  Missouri  Pacific  Ry.  Co.  is  reported  to 
be  considering  building  an  extension  north 
from  Hutchinson  through  Lincoln  and  Mit- 
chell Counties  to  Beloit.  Officials  are  reported 
to  have  been  over  the  route  preparatory  to 
starting  preliminary  surveys. 
Kentucky. 
4  Surveys  have  been  completed  by  the  Evans- 
ville^ys.  Co.,  Evansville,  Ind.,  for  the  exten- 
sion'c(f  its  Henderson  traction  line  to  Owens- 
boro,  Ky. 

Stockholders  of  the  Louisville  &  Nashville 
R.  R.,  "W.  H.  Courtenay,  Chief  Engineer. 
Louisville,  Ky.,  line  voted  to  carry  out  the 
recommendation  of  the  board  of  directors  to 
increase  the  capital  stock  from  $60,000,000  to 
$72,000,000.  Money  obtained  from  this  in- 
crease will  be  used  in  improvements  along  the 
main  line  of  the  road,  in  conformity  with  a 
plan  announced  several  months  ago.  "This  plan 
called  for  double-tracking  in  Tennessee  and 
.\labama,  and  improvements  on  other  sections 
of  the  system  later. 

The  Big  Sandy  &  Kentucky  Ry.  Co..  recent- 
ly incorporated,  has  completed  surveys  and 
has  secured  the  capital  for  the  construction  of 
its  projected  31-mile  steam  line.  Time  for 
awarding  construction  contracts  has  not  been 
definitely  settled.  The  route  is  from  Stafford 
in  Johnson  County  up  Jennie  Creek,  across 
Licking  and  up  Oakly.  The  road  will  run 
through  coal  fields  in  Johnson,  Maguffin  and 
Breathitt  Counties.  W.  H.  Dawkins,  Ashland, 
Ky.,  is   President. 

Massachusetts. 
The  Western  Massachusetts  Contracting 
Co.,  A.  L.  Robinson,  General  Manager,  West- 
field,  Mass.,  has  the  contract  for  constructing 
25  miles  of  road  from  Lee  to  Huntington  by 
way  of  Becket,  Otis,  North  Blandford  and 
Blandford,  for  the  Beckshire  Street  Ry.  Co. 
Work  on  this  contract  is  now  under  way. 

Preliminary  work  is  to  be  done  this  fall  on 
the  proposed  new  union  depot  to  be  erected 
at  Pittsfield  for  the  New  York  Central  Lines 
and  the  New  York,  New  Haven  &  Hartford 
R.  R.  The  new  station  will  cost  about  $600,- 
000.  All  tracks  will  be  to  the  west  of  the 
station,  in  contrast  to  the  present  New  Ha- 
ven tracks,  which  are  on  the  opposite  side 
from  the  Bo.ston  &  Albany  tracks.  It  is 
planned  to  make  West  St.  continuous  by  tun- 
neling under  the  new  track  level  and  provid- 
ing stands  for  the  teams  on  this  street.  There 
will  also  be  entrances  from  the  street  level 
with  stairs  leading  up  to  the  waiting-room 
.Actual  work  will  not  be  started  until  next 
year. 

Michigan. 
Right  of  way  for  an  electric  railway  from 
Holly  to  Owos'so  is  reported  to  have  been  se- 
cured. It  is  also  proposed  to  build  the  line 
from  Holly  to  Pontiac.  O.  H.  Lau,  Detroit, 
Mich.,  is   interested. 

The  directors  of  the  Boyne  City,  Gaylord 
&  .Alpena  R.  R.,  W.  H.  White,  President. 
Boyne  City,  Mich.,  have  applied  to  the  rail- 
road commission  for  permission  to  start  work 
on  the  extension  of  its  line.  The  road  is  to 
cross  the  northern  part  of  the  lower  penin- 
sula in  an  easterlv  direction,  touching  Elmira, 
Quick.     Otsego    and     .Atlanta.      The    counties 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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which  the  new  road  will  cross  are  Charlevoix. 
Otsego,  Montmorency  and  Alpena. 
Minnesota. 
The  Great  Northern  and  the  Northern  Pa- 
cific Railways  have  agreed  to  construct  a  "Y" 
at  Sank  Center,  Minn.,  forming  a  connection 
for  the  two  systems.  A.  H.  Hoagland,  St. 
Paul,  Minn.,  is  Chief  Engineer  of  the  Great 
Xorthern. 

Mississippi. 
The    Meridian    Light   &    Ry.    Co.,    Meridian 
Miss.,   is   reported   to   be   planning   the   exten- 
sion of  the  8th  St.  car  line  for  a  distance  of 
16   blocks. 

Missouri. 
®The  G.  Hartman  Contracting  Co.,  Chem- 
ical Bldg.,  St.  Louis,  Mo.,  has  been  warded 
the  contract  at  about  $75,000  for  erecting  new 
engine  house  and  accessories  building  on  First 
St.,  St.  Louis,  for  the  Manufacturers  Ry.  Co. 
Subcontracts  have  been  placed  as  follows : 
Plumbing,  Joseph  Tumalty  Plumbing  Co. ;  pil- 
ing, L'nderground  Construction  Co. ;  excava- 
tion to  A.  F.  Pollman  ;  structural  steel  work, 
Christopher  Simpson  Iron  Co.  The  general 
contractor  will  do  the  reinforced  concrete,  the 
brick  and  the  carpenter  work. 
Montana. 

®A.  Guthrie  &  Co.,  St.  Paul,  Minn.,  have 
been  awarded  the  grading  contract  by  the 
Great  Northern  R.  R.  for  the  construction  of 
line  south  of  its  present  main  line  at  Mondak 
and  Snowden. 

®D.  J.  Burke,  Lewiston,  Mont.,  has  been 
awarded  the  contract  for  grading  for  the  ex- 


ton  and  Melville,  Mont.     No  definite  informa- 
tion on  the  rumor  has  been  obtained  as  yet. 

Nevada. 

Engineers  of  the  Southern  Pacific  have 
completed  surveys  for  an  extension  to  Fallon- 
Hazen  line  from  Fallon  to  Stillwater,  and  it  is 
rumored  that  construction  work  will  be  taken 
up  shortly.  William  Hood,  San  Francisco,  is 
Chief  Engineer. 

The  Tonopah  &  Tidewater  R.  R.  is  not  in- 
terested in  the  proposed  branch  line  into 
Death  Vallev,  mentioned  in  our  Sept.  25  is- 
sue. This  branch  is  projected  to  tap  certain 
salt  deposits,  and  the  Avawatz  Salt  &  Gypsum 
Co.,  T.  W.  Helman  Bldg.,  Los  Angeles,  Sal., 
is  interested  in  the  proposed  line. 

New  York. 

®Bids  were  opened  Sept.  10,  11,  12  and  13 
by  the  Public  Service  Commission  of  the  First 
District,  for  five  sections  of  subways  in  New 
York  City.  The  contracts  were  awarded  on 
Sept.  Iti,  as  noted  in  our  Sept.  25  issue,  to  the 
following;  F.  L.  Cranford,  177  Montague  St., 
Brooklyn,  N.  Y.,  Sec.  1  of  Route  5  at  $1,- 
222,209  and  Sec.  LA,  Route  5,  at  $982,741; 
John  F.  Stevens  Construction  Co.,  55  Wall 
St.,  New  York  City,  Sec.  1,  Route  19-22,  at 
$2,253,282;  Degnon  Contracting  Co.,  60  Wall 
St.,  New  York  City,  Sec.  1,  Route  IIB,  at 
$1,930,258,  and  Sec.  2,  Route  IIB,  at  $1,907,171. 
The  unit  bids  of  these  successful  contractors 
on  the  principal  items  in  each  contract  are 
shown  in  the  following  table.  In  this  table 
the  various  smaller  items  such  as  vitrified  pipe, 
water  pipe,  gas  pipe,  etc.,  have  been  omitted. 


as   though   contracts    for   this   work   would  be 
let    shortly. 

Ohio. 

®J.  Connelly  Construction  Co..  429  Scofield 
Bldg.,  Cleveland,  O.,  has  been  awarded  the 
contract  by  R.  Trimble,  Chief  Engineer  Main- 
tenance of  Way,  Pennsylvania  R.  R.  Union 
Station,  Pittsburgh,  Pa.,  for  the  masonry 
and  excavation  for  a  subway  at  Grand  .^ve., 
S.  E.  Cleveland,  alonp  the  line  of  the  Cleve- 
land &  Pittsburgh  R.  R. 

Surveys  have  been  made  for  the  proposed  ■ 
traction  line  from  Portsmouth  to  Hanging 
Rock,  and  right  of  way  is  to  be  secured  at 
once.  L.  O.  York,  Portsmouth.  O.,  president 
of  the  Portsmouth  Street  R.  R.  &  Light  Co., 
is  interested. 

It  is  believed  that  construction  work  will 
be  started  next  year  on  the  projected  railroad 
down  the  Symmes  Creek  Valley.  .-X  corps  of 
engineers  of  the  Baltimore  &  Ohio  R.  R. 
has  been  making  surveys  for  several  months 
and  have  about  completed  this  work.  The 
securing  the  right  of  way  was  started  some 
time  ago. 

Oregon. 
Engineers  supposed  to  be  in  the  employ  of 
the  Portland,  Eugene  &  Eastern  Ry.  Co.,  Port- 
land, have  started  preliminary  surveys  for  a 
railroad  extending  from  Goshen  toward  Pleas- 
ant Hill  and  Creswell. 

It  has  been  announced  that  surveyors  of  the 
Oregon-Washington  Railroad  &  Navigation 
Co.  are  working  along  the  projected  extension 
of  the  line  from  Vale  to  Odell,  the  first  unit 
of   w-hich   is  now  under  construction.     G.   W. 


W. 


sewers, 
■■■yd'.'. 


cu. 


Earth  excavation  above  M.  H.  W.,  cu.  yd 
Earth  excavation  below  M.  H.  W.,  cu.  yd. 
Earth  excavation  above  and   below  M.   H. 

cu.    yd 

Earth  excavation  above  and  below  M.  H.  W 

Earth  excavation,   sewers,   cu.   yd 

Rock    excavation,    cu.    .vd 

Rock  excavation  for  sewers  and  pipes,  cu.  yd 

Underpinning-  buildings.  less  than  7  stories,  front  ft. 

Underpinning   Astor   House    (lump) 

Underpinning  St.   Paul's  School   (lump) 

Underpinning  buildings.  7  to  12  stories,  front  ft 

Underpinning  Sea  Beach   R.   K.    (lump) 

Underpinning  buildings,   over  12  stories,  front  ft 

Tunnel    excavation,    cu.    yd 

Concrete  masonry,   cu.   yd 

Concrete  masonry  outside   W.   P.,   cu.   yd 

Rul)ble   stone   masonry,   cu.   yd 

Dry   rubble,    cu.    yd 

Brick   masonry,    cu.    yd 

Hollow  terra  cotta  brick  masonry,   cu.   yd 

Grout  of  Portland  cement,  bbl 

Timber  piles,   lin.   ft 

Timber   foundations,   M.    ft 

Broken  stone  or  gravel,   cu.    yd 

Waterproofing.    1-ply,    sq.    yd 

sq.    yd 

sq.    yd 

sq.    yd 

sq.   yd 

sq.    yd 

mastic,   cu.   yd 


, ROUTE  5 , 

Section  1. 
Quantity.     Price. 
,S60 


16,720 
S,300 


$  4.68 
S.OO 


, ROUTE  5 

Section  1-A. 
Quantity.     Price. 
20.940 


100 
100 
400 


4.50 


12.00 

6.00 

110.00 


3,200 
'2^766 

'"ioo 

'  "536 


$  6.22 
12.00 


^ROUTE  19-22 

Section    1. 
Quantity.      Price 
176,500 


-ROUTE  11-B- 
Section  1. 


6.00 

'i!66 


90 
230 


150.00 

i56!66 


8.5.00 
75,000 
35,000 


1.000 


8.600 

189,001) 

5,700 

500 


20 
2.45 


Quantity. 
405,000 


Price. 
i  1.48 


^ROUTE  11-B-, 

Section  2. 

Quantity.     Price. 

362.000         J  1.60 


2.23 

'2!46 

4.60 

42.00 


S.OOO 
100 
100 

1,500 


1.50 

5.00 

5.00 

10.00 


21,006 
100 
100 
120 


1.60 

5.00 

5.00 

10.00 


8.000 


Waterproofing, 
Waterproofing. 
Waterproofing. 
Waterproofing. 
Waterprooflu! 


-ply. 
;--piy. 
4-ply. 
o-ply. 
•;-ply. 


Brick  laid  in  asphalt 
Tunnel   ducts,    duct   ft. 

Riveted    steel,    tons 

Steel  beams  and  shapes,   tons 

Drilling  holes   In   steel,    each 

Steel   rods  and  bars,   tons 

C.    I.    tunnel   lining,    tons 

Steel  bolts  and  washers,  tons 

Miscellaneous   iron   castings,    tons 

Cast    iron    columns,    tons 

Wire    forms,    lbs 

Pipe  hand  rail.  IVi   in.  galv.,  lin.  ft 

Gratings    for  ventilation,   sq.    ft 

Vault  lights,  sq.   ft 

Electric  conduits,   %-in.  W.  I.,  lin.  ft 

Electric  conduits.   1%-in.  W.  I.,  lin.   ft 

Electric  conduits,  2-in.  W.   I.,  lin.  ft '. 

Electric  conduits,   1-in.  W.  I.,  lin.  ft 

Cast   iron  outlet  boxes,   each 

Cast   iron   pull   boxes,   each 

Maintain  electric  (underground)  R.  R.,  1-track,  lin.  ft 

Maintain  electric  R.   R.,  1-track.   lin.  ft 

Maintain  horse  R.   R..   1-track.  lin.   ft 

Supporting   elevated   columns,    each 

New  air  pipe.   S-in..  delivered,   lin.   ft 

Electric    ducts,    duct    ft 

Electric  ducts.  W.   I.   pipe,  2Mr-in.,  lin.   ft 

Electric  ducts,   \^'.  I.  pipe.  3-in.,  lin.  ft 

Electric  ducts.  W.   I.   pipe,   3V4-in.,  lin.   ft 


" 

17,570 

9.50 

16,430 

8.00 

8.570 

10.25 

41,500 

7.50 

56,500 

7.50 

55.000  • 

7.50 

3,975 

8.50 

750 

9.00 

5,550 

6.95 

5,500 

6.50 

6,100 

6.50 

435 

6.00 

120 

6.00 

50 

6.00 

50 

4.50 

50 

4.50 

50 

5.00 

100 

6.00 

50 

5.00 

50 

3.50 

50 

3.50 

100 

10.00 

50 

12.00 

350 

12.60 

20 

12.00 

600 

12.0c 

20 

10.00 

50 

12.00 

125 

12.60 

150 

12.00 

1.900 

12.00 

100 

3.00 

2.545 

4.00 

100 

2.40 

500 

2.00 

500 

I.OO 

1,000 

2.00 

1,000 

1.50 

1,000 

0.70 

1.200 

0.35 

1,000 

0.35 

2  M. 

75.00 

2  M. 

75.00 

2  M. 

70.00 

2  M. 

45.00 

2,000 

45.00 

100 

2.25 

100 

2.25 

2.40 

300 

2.00 

100 

2.  CO 

22,230 

0.50 

3,350 

0.55 

17,700 

0.30 

15,000 

0.40 

9.800 

0.40 

100 

0.65 

100 

0.60 

100 

0.50 

9,710 

0.75 

2.450 

0.75 

42,400 

0.75 

38,000 

6.90 

54,666 

6.96 

100 

0.85 

100 

0.90 

100 

1.00 

100 

0.95 

100 

1.10 

100 

1.30 

100 

1.05 

100 

1.30 

300 

1.55 

3,380 

27.00 

523 

27.00 

1,930 

25.00 

2,000 

25.66 

1,366 

25.66 

78.950 

0.12 

40,460 

0.14 

273,000 

0.12 

405,600 

0.10 

336.200 

0.10 

753 

63.00 

156 

70.00 

2,035 

78.00 

3.200 

72.00 

2,800 

72.no 

1,370 

55.00 

490 

65.00 

3.6.50 

60.00 

4,000 
1,200 

62.00 
0.60 

4.500 

62.00 

234 

50.00 

23 

4,355 
143 

55.00 
51.00 
84.00 

170 

60.00 

500 

50.00 

500 

iO.OO 

11 

50.00 

10 

75.00 

68 

56.00 

35 
250 

7.5.66 
70.00 

25 

125 

75.66 
70.00 

1,000 

0.12 

1.000 

0.10 

100 

0.09 

2.200 

0.05 

2,000 

0.05 

2.010 

0.45 

2.700 

0.50 

10,800 

0.42 

7.200 

0.75 

7.300 

0.75 

3.852 

2.10 

576 

2.25 

10,550 

1.80 

1.2.50 

2.00 

11,000 

2.00 

1,088 

2.15 

5.000 

1.56 

8.500 

1.75 

8.400 

1.75 

7.285 

0.30 

S.140 

0.13 

7,100 

0.15 

7,730 

0.15 

10 

0.45 

275 

0.26 

230 

0.25 

300 

0.2J 

30 

0.60 

100 

0.36 

200 

0.30 

90 

0.30 

50 

0.40 

300 

0.20 

470 

0.20 

379 

2.00 

361 

1.00 

470 

1.00 

480 

1.00 

10 

2.50 

IS 

1.00 

22 

1.00 

24 

1.00 

4,02s 

11.00 

"860 

ii'.bo 

280 

5.00 

13.850 

6.01} 

266 

5.60 

80 

300.00 

8 

500.00 

100 

1.10 

50 

2.00 

8 

5.66 

76.000 

0.60 

23,000 

0.60 

1,708 

0.25 

210 

6..56 

2,496 

0.50 

1.000 

0.65 

200 

.0..50 

100 

o.r.o 

ion 

0.60 

1,000 

0.70 

200 

0.60 

100 

0.70 

leo 

«.7« 

100 

0.75 

tension  of  the  Hilger  branch  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.  to  Roy,  2(i 
miles,  and  for  a  branch  from  the  Hilger  line 
startin.g  4Vj  miles  from  Hilger  and  extending 
along  Dog  Creek  for  about  20  miles. 

It  is  reported  that  surveyors  of  the  North- 
ern Pacific  Ry.  are  running  a  line  between  .^c- 


North    Dakota. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Ma- 
rie Ry.,  George  M.  Huss,  .Assistant  Chief  En- 
gineer, Minneapolis,  Minn.,  is  understood  to 
be  planning  to  build  the  extension  from  Plaza 
to  the  Missouri  River  this  fall.     It  looks  now 


Boschke^,  "Portland,  Oregon,  is  Assistant  Gen- 
eral Manager. 

The  United  Railways  Co.,  Railway  Ex- 
change Bldg.,  Portland,  Ore.,  has  surveys  un- 
der way  for  the  proposed  extension  from 
Banks,  in  the  northern  section  of  Washington 
county,   through    the   Nehalem   valley   and   on 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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to  -Astoria  The  extension  will  run  north  to 
the  Columbia  county  line  bevond  Buxton,  and 
Will  follow,  it  is  said,  the  Nehalem  valley 
nearly  the   entire  distance. 

Pennsylvania. 

The  Wilkes-Barre  Ry.  Co.,  VVilkes-Barre, 
i"a.,  has  been  granted  a  franchise  giving  it 
permi-ssion  to  extend  its  tracks  in  the  southern 
end  of  the  city. 

The  Hagerstown,  Greencastle  &  Mercers- 
burg  Ry  Co.  has  made  surveys  for  its  pro- 
jected 21-mile  electric  railwav  from  Hagers- 
town,  Md.,  via  iMorgansvifle.  State  Line, 
Oreencastle  and  Upton  to  Mercersburg  The 
capital  for  construction  has  been  secured  in 
part.  The  time  for  awarding  construction 
contracts  has  not  been  decided  upon.  Jno  E 
tnsign.  Greencastle.  Pa.,  is  President-  I  B 
Herpuson  &  Co.,  Hagerstown,  Md.,  are  the 
Engineers. 

It  is  announced  from  Pittsburgh  that  plans 
are  completed  and  right  of  way  obtained  for 
the  Ohio  River  &  Northern  R.  R.,  a  n'-w  line 
to  connect  Pittsburgh  and  Cleveland.  It  is 
said  that  $3,00(1,000  will  be  expended  for  its 
construction.  It  is  to  be  owned  jointly  bv 
the  Erie  R.  R.  and  the  Crucible  Steel  Co  o'f 
America. 

Ordinance  is  before  the  Borough  Council 
of  Wyomissing  to  grant  the  Wvomissing  Val- 
ley Ky.  Co.  a  right  of  way  through  the  bor- 
ough. This  IS  a  proposed  high  speed  electric 
Ime  running  through  Cumru  Township  and 
connecting  with  the  Reading  and  Southwest- 
ern Ry.  at  Hendleton.  It  would  run  through 
tlie  southern  section  of  Wyomissing  Borough 
near  Wyomissing  Creek.  The  Reading  Tran- 
sit Co..  Reading.  Pa.,  is  reported  to  be  back 
ot  the  new  line. 

The  directors  of  the  Lehigh  Valley  Transit 
Co..  W.  W.  Wysor,  Chief  Engineer  Allen- 
I'^A^nn'''-  ''^''^  authorized  the  expenditure  of 
$100,000  to  prepare  for  first-class  trafSc  serv- 
ice over  the  Philadelphia  division,  by  way  of 
Norristown  and  the  Philadel|.hia  and'Western 
It  has  been  announced  that  officials  of  the 
Lehigh  &  New  England  R.  R.  Co.  have  de- 
cided upon  Tamaqua,  Pa.,  as  its  western  ter- 
minal. A  classification  yard  of  six  tracks  and 
a  mile  in  length  has  been  laid  out  F  W  Gil- 
chreast,  Mauch  Chunk,  Pa.,  is  Chief  Engineer 
It  IS  reported  that  the  Lancaster,  Oxford  & 
Southern  R.  R.,  R.  B.  Dickev.  Oxford  Pa 
General  Manager,  is  planning  to  broad'-ga?e 
the  present  system  and  construct  an  extension 
from  Oxford  to  Singerlev,  ir,  miles  connect- 
mg  with  the  Baltimore  &  Ohio  Rv.  Another 
branch  said  to  be  contemplated  is  from  Reach 
Bottom  to  New  Parks,  York  Countv,  including 
the  construction  of  a  bridge  over  the  Susque- 
hanna River  at  Reach  Bottom. 

It  is  reported  that  Henry  L.  Bevelin  and  J. 
H.  DeVictor,  receivers  of  the  Eaglesmere  R 
K.,  are  planning  to  broad-ga.ge  the  present 
lines  running  from  Sonestown  to  Eagle  Mere 
and  to  Satterfield.  S.  D.  Townsend,  Hughes- 
ville,  Pa.,  is  President  and  General  Manager. 
South  Carolina. 
Surveys  have  been  started  for  the  projected 
hnc  of  the  Carolina  &  Georgia  Rv.  This  com- 
pany-proposes to  build  a  line  from  Columbia 
'°  ^orth  Aiigusta.  G.  E.  Shand,  Columbia, 
>i.  C,  IS  the  Engineer. 

Tennessee. 

The  Virginia  &  Carolina  Ry.,  VV.  E.  Mingea. 
President  Abingdon,  Va.,  is  reported  to  have 
J'/r^'  u^^  ^'"^"^  ^"^  building  its  extension 
t^ro^igh    East    Tennessee    and    to    Willesboro, 

Special  meeting  of  the  stockholders  of  the 
Tennessee  Western  R.  R.  Co.  was  held  on 
Oct.  .-.til  at  Room  008  Stahlma.1  Bldg.,  Nash- 
ville, lenn.,  for  the  purpose  of  authorizing 
the  issuance  of  $-200,000  of  bonds.  W  W 
tarv       '"''   ^'■'^^''^'^"*  ■■   -John   H.   Dewitt,   Secre- 

the  Overton  County  R.  R.  Co.,  heretofore 
operated  by  Geo.  A.  Clark  as  Receiver,  hav- 
nig  been  sold  under  foreclosure  proceedings 
and  subsequently  reorganized,  will  be  operated 
under  the  name  of  the  Tennessee.  Kentuckv 
&-    Northern    R     R.    Co..    with    the    following 
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officers:  Geo.  A.  Clark.  Noell  Bldg.,  Nash- 
ville, Tenn.,  President;  Chas.  C.  Traube.  Vice- 
President  and  General  Counsel ;  W.  H. 
Thompson,  Secretary-Treasurer-Auditor ;  H. 
Adkins,  General  Superintendent-Chief  Engi- 
neer; \V.  H.  Thompson,  General  Freight  and 
Passenger  Agent-Purchasing  Agent.  The  gen- 
eral offices  are  at  Nashville,  Tenn. 

Texas. 

The  Texas,  Gulf  &  Northwestern  R.  R  Co 
has  opened  offices  at  Midland  and  work  is 
under  way  on  the  preliminarv  details  prepara- 
tory to  beginning  the  construction  of  the  pro- 
jected line  from  Midland  to  Tucumcari  N 
Mex. 

It  is  reported  that  Mexican  bankers  are  to 
furnish  the  capita!  for  completing  the  Kansas 
City,  Mexico  &  Orient  Rv.  It  is  said  that  a 
large  part  of  this  capital  is  to  come  from  the 
Madero  family,  which  has  large  interests  in 
Chihuahua,  which  will  be  benefited  bv  the  com- 
pletion of  the  road. 

The  Texas  &  Louisiana  Traction  Co.  has 
been  chartered  with  a  capital  stock  of  $1,000  - 

000  and  proposes  to  build  an  interurban  elec- 
tric railway  between  Longview,  Tex.,  and 
Shreveport,  La.,  65  miles  in  length.  A  branch 
to  JefTerson,  Tex.,  is  also  proposed.  J  K 
Bivens,  Longview,  Tex.,  is  President,  and  T 
C.    Morgan,   Longview,    Vice-President. 

The    grading  crew  on  the    Paris  &    Mount 

1  leasant  Railroad  have  completed  the  work 
from  Pans,  Texas,  to  a  point  within  a  few 
miles  of  Mount  Pleasant,  and  it  has  been  an- 
nounced that  the  line  will  be  open  for  opera- 
tion by  the  middle  of  November. 

The  Railroad  Commission,  Austin,  Texas 
on  Sept.  27,  approved  the  report  of  R  D  Par- 
ker, Engineer,  and  ordered  bonds  registered 
for  betterments  on  two  Frisco  South  Texas 
lines.  The  St.  Louis.  Brownsville  &  Mexico 
received  a  valuation  of  $:}14,2-2C  on  its  better- 
ments and  asked  for  bonds  aggregating  $295- 
•:)4L  Its  total  value  is  $12,188,226.  The  Beau- 
mont, Sour  Lake  &  Western  was  given  $218  - 
--0  valuation  on  its  betterments  and  asked  for 
bonds  amounting  to  $151,722.  Its  total  value 
IS  now  $2.1.")8.74!). 

„  l\  ',s,  rumored  that  the  San  Antonio,  Uvalde 
&  Gulf  Railroad  Co.  is  planning  the  construc- 
tion of  a  new  line  through  La  Salle  County, 
lexas.  connecting  Fowlerton  with  the  Texas- 
Mexican  R.  R,  at  some  point  in  the  eastern 
part  of  VVebb  County.  J.  E.  Franklin,  San 
^"'°"'°'  Texas,  is  President  of  the  company. 
1  he  Chamber  of  Commerce,  Amarillo, 
1  exas.  has  reached  an  agreement  with  the 
1  exas,  Kansas  &  Oklahoma  Rv.,  whereby  the 
t-nn!^A "]  '^0"«":,'<?'-ation  of  a  cash  bonus  of 
$•10000  free  right-of-way  through  the  countv 
and  a  donation  of  land  for  terminal  facilities' 
agrees  to  construct  its  line  through  this  city! 
1  he  new  road  will  traverse  the  Texas  Pan- 
handle, entering  the  state  from  the  north  at 
I  exhoma, 

Utah. 

Surveys  are  now  being  made  for  the  con- 
struction of  an  additional  track  of  the  South- 
ern Pacific  between  Cecil  Junction  and  the 
Great  Sa  t  Lake.  It  has  been  announced  that 
work  will  be  started  as  soon  as  the  right-of- 
way  has  been  laid  out.  William  Hood  San 
Francisco.  Calif.,  is  Chief  Engineer 


strip  of   the   (,reat    Northern   and   the   North 
ern  Pacific. 


Virginia. 

Subscriptions  are  beinp-  received  for  a  pro- 
posed electric  railway  from  Standardsville  to 
Orange.  The  line  would  be  about  -'I  miles 
long. 

Washington. 


It  IS  reported  that  the  Herrick-Harrigan 
Lumber  Co..  Seattle,  Wash.,  is  to  finance  the 
Marble  Creek  R^  R  Co.,  incorporation  papers 
for  which  were  hied  recently  at  Coeur  d'Alene 

^J'  u  \  "u''  *  ^°-  P^'^''^c  Block,  Seattle! 
Wash.,  has  the  general  contract  for  construct- 
ing a  pile  and  timber  bulkhead  along  the 
waterfront  at  Seattle  between  Virginia  St 
and  Smith  Cove  for  the  Great  Northern  Rv 
he  contract  which  amounts  to  about  $300,- 
nOO,    also    calls    for    filling    in    the    franchise 


•h  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently 


West    Virginia. 

The  Buckhaniion  &  Northern  R.  R..  s  I) 
Brady.  Chief  Engineer,  Morgantown  W  V'a 
IS  reported  to  have  plans  under  consid-' 
crat.ion  for  the  construction  of  a  branch  ex 
tending  on  Dent's  run  from  Granville  twv 
miles  north  of  Morgantown,  W  Va  to  Lau 
rcl  Point,  Arncttsville  and  thence  down  In 
<lian  Creek  to  the  Buckhannon  &  Northern 
mam  hne  at  the  junction  of  Indian  Creek 
and  the  Monongahela  River.  Such  a  branch 
would  provide  an  outlet  for  the  thousands  of 
?,''';f ,°^  ^I°"og''''icla  coal  lands,  located  in 
Battelle,  Grant  and  Clay  districts  in  the  ex 
treme  western  portion  of  Monongahela  countv 
and  which  are  not  touched  bv  the  main  line 
ot  the  Buckhannon  &  Northern. 

Wisconsin. 

City  Engineer  J.  A.  MesiroflF.  Milwaukee. 
Wis.,  has  hied  with  the  State  Railroad  Com- 
mission blue  prints  of  the  proposed  depression 
of  the  Madison  division  tracks  of  the  Chicago 
6:  Aorthwcstern  Ry.,  in  the  city. 

The  Grant  Railway  Co.,  which  was  recent- 
ly organized  at  Madison,  Wis.,  to  build  a  rail- 
way between  Fcnnimore  and  Baglcy,  29  miles 
has  hied  notice  of  dissolution. 

It  is  reported  that  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  R.  R.  will  start  gra.ling 
work  in  the  spring  on  its  new  short  line  to 
be  built  from  Mukwonago  near  Waukesha  to 
Portage  and  then  north  to  Grand  Rapids  con- 
necting with  the  lines  to  Superior  and  Du- 
luth  and  St.  Paul  and  Minneapolis.  Surveys 
for  the  new-  line  have  been  completed 

J.  J.  McCaugey,  Victory,  Wis.,  has  150,000 
cu.  yds.  of  good  team  work  in  Wisconsin  near 
the  Burlington  R.  R.  to  let.  Also  100,000  vds 
of  small  car  work  and  50,000  yds.  of  ror'k 

Canada. 

®The  Canadian  Government  has  awarded 
the  contract  for  the  last  section  of  the  Hud- 
1?"  ^%,^y  '".  J-  D.  McArthur,  Winnipeg. 
Man.  This  section  consists  of  105  miles,  ex- 
tending from  Split  Lake  to  tidewater  Mr 
McArthur  now  has  the  contracts  for  all  of 
this  road. 

The  stockholders  of  the  Canadian  Pacific 
Ry.,  at  the  anual  meeting  of  the  company  on 
uct.  L,  authorized  the  issuance  of  $60,000,000 
of  new  capital   stock. 

Preliminary  work  is  under  way  for  a  pro- 
posed street  railway  to  be  constructed  in  Strat- 
ford, Ont.,  for  William  Mackenzie.  Toronto 
C/nt. 

The  Canadian  Northern  Ry.  is  planning  to 
rush  work  on  its  Calgary  and  Macleod  branch 
with  a  view  to  putting  it  in  operation  in  the 
spring.  The  Northern  Construction  Co  To- 
ronta  Ont.,  has  the  contract  for  the  entire 
branch,  3.,  miles  of  which  between  Macleod 
and  Periden  Creek  have  already  been  graded 
The  rest  of  the  work  will  be  pushed  from 
Calgary  south. 

It  is  believed  that  the  Ontario  &  Northern 
Ky.  Co.  will  shortly  commence  construction 
work  on  the  proposed  line.  Funds  will  be  se- 
cured on  an  underwriting  plan.  A.  E  Rau. 
Ontario,  Ont.,  is  Engineer. 

The  Minister  of  Railways  has  approved  sur- 
veys of  the  railways  for  the  following  im- 
provements :  Canadian  Northern  Ontario  Ry 
revision  of  Sudbury-Port  Arthur  line-  Cana- 
dia  Northern  Ry..  revision  of  Thunder  Hill 
u  ""^i  ■,  9"!^'^'''"'  Northern  Rv.,  revision  of 
Humbolt-Calgary  line;  Canadian  Northern 
Ky.,  Bienfait  to  Estevan ;  Canadian  Pacific 
•',•  XT  ,"",^,^'1;  '^^^"-  northeasterlv ;  ^L^nitoba, 
and  N.  W.  Ry.  (C.  P.  R.),  grade  revision  be- 
tween  Minnedosa   and   Bredenbury 

Surveys  are  well  advanced  for'  the  double- 
tracking  of  the  Canadian  Pacific  Ry.  between 
Calgary  and  the  Coast,  and  it  is  understood 
that  work  will  be  started  in  half  a  dozen 
places  next  spring.  F.  F.  Busteed,  Kamloops. 
B  C.  IS  Engineer  in  Charge.  J.  G.  Sullivan, 
Winnipeg,  Man.,  is  Chief  Engineer 
,  TI]e  Canadian '  Pacific  Rv.  has  filed  at  the 
Land    Titles    Office.    Moose    Jaw     Sask      its 
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plan,  profile  aiul  book  of  reference  for  the 
proposed  new  line  from  Moose  Jaw  south- 
westerly. It  runs  from  a  point  in  section  9, 
township  12,  range  29,  west  of  the  2n(l  meri- 
dian to  a  point  in  section  11,  township  8,  range 
:iO  west  of  the  2nd  meridian.  This  is  the  ex- 
tension of  the  Moose  Jaw-Southwesterly  line 
and  will  link  up  the  line  from  Moose  Jaw  to 


the  Weyburn-Lethhridge  line  at  the  divisional 
point  there.    The  present  terminus  is  Expanse. 

Mexico. 

The  government  of  the  State  of  Jalisco  has 
granted  a  concession  to  Rosalio  Echeverria, 
an  engineer  of  Guadalajara,  Mex.,  for  the  con- 
struction of  an  intcrurban  electric  railway  be- 


tween Guadalajara  and  Lake  Chapala.  The 
proposed  line  will  run  to  La  Barca  and  Ocot- 
lan,  noted  pleasure  resorts,  and  will  be  about 
70  miles  long.  It  is  stated  that  Mr.  Echever- 
ria has  succeeded  in  financing  the  project, 
and  that  construction  will  be  started  as  soon 
as  the  surveys  and  other  preliminary  work 
can  he  done. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

4«Bids  will  be  received  until  noon,  Oct.  24, 
by  Board  of  Revenue.  Jefferson  County,  Bir- 
mingham, .Ala.,  for  grading,  draining  and  sur- 
facing with  chert  approximately  3  miles  of  the 
old  Stouts  Road.  The  cost  of  the  work  is  es- 
timated at  about  $S.il(lii.  A  certified  check  for 
$400  must  be  filed  with  each  bid.  W.  S.  Kel- 
ler is  State  Highway  Engineer,  Montgomery, 
.\la. 

®The  County  Commissioners,  Mobile,  Ala., 
on  Sept.  30,  awarded  the  contract  to  the  Jett 
Bros.  Contracting  Co.,  the  work  of  building  8 
miles  of  the  Moffatt  road  for  $37,537,  to  in- 
clude the  construction  of  concrete  culverts. 

The  City  Commission  of  Birmingham,  Ala., 
has  approved  an  ordinance  providing  for  the 
laying  of  pavement  on  20th  St.,  from  Railroad 
to"  Fourth  Aves.  It  has  been  decided  to  ask 
bids  at  once  for  the  paving  work  on  First 
Ave.,  from  18th  to  21st  St.,  and  20th  St. 
Wooden  block  will  be  laid  on  20th  St. 
At  a  recent  mass  meeting  called  by  the 
.  Chamber  of  Commerce  of  ^lobile,  Ala.,  a  com- 
mittee of  five  was  named  to  wait  on  the 
County  Board  of  Revenue  and  Road  Commis- 
sioner's and  inform  them  that  it  is  the  sense  of 
the  public  that  the  board  choose  a  competent 
engineer  under  whom  the  $500,000  bond  issue 
for  the  improvement  of  the  roads  of  the  county 
shall  be  expended. 

California. 
©Jenkins  &  Wells  of  Sacramento,  Calif., 
have  been  awarded  the  contract  by  the  Board  ol 
Sacramento  County  Supervisors,  Sacramento, 
for  the  making  of  changes  in  the  road  between 
Folsom  and  A^iburn  at  $375.  Bids  were  opened 
Sept.  20.     E.  F.  Pfund  is  County  Clerk. 

Mount  Diablo  Scenic  Boulevard  Co.  has 
been  incorporated  with  a  capital  stock  of  $500,- 
000.  according  to  advices  from  Madera,  Calit. 
The  purpose  of  the  corporation  is  to  construct 
a  wagon  road  from  a  point  in  Pine  Canyon,  in 
Rancho  San  Miguel.  Contra  Costa  County,  in 
an  easterly  direction  by  the  most  practical 
route  to  the  top  of  Mount  Diablo.  The  main 
road  'it  is  estimated,  will  be  about  15  mdes  m 
length  Two  miles  from  the  top  it  is  proposed 
to  build  another  road  from  that  point,  in  a 
southwestrlv  direction  in  Oak  Park  Stock 
Farm,  whefe  the  side  road  will  connect  with 
the  county  thoroughfare  to  Danville.  1  his 
road  will  be  about  t'n-e  miles  in  length. 

Following  low  bids  were  received  Sept.  24, 
by  the  Cafi-fornia  State  Highway  Commission, 
Sacramento,  Calif.,  for  the  construction  of 
three  sections  of  roadway  under  the  $18,000,- 
000  highway  bond  issue,  in  Sacramento.  1  lacer 
and  Merced  Counties,  aggregating  25  nules. 
all  to  be  of  asphaltic  oil  construction:  Sacra- 
mento County,  from  Sylvan  schoolhouse,  on 
the  Auburn  road,  to  the  Placer  county  line  a 
distance  of  two  miles— Burns,  Clark  ti  Ua 
Ro?a  Sacramento,  $9,159 ;  engineer's  estimate. 
«9(i88  I'lacer  County,  from  the  south  boim- 
da'rv  of  the  county,  where  the  above  Sacra- 
mento County  meets  it,  to  Lincoln,  a  distance 
of  12  m.Ies-Burns,  Clark  &  DaRo.a.  Sacra- 
mento *.59,fi29;  engineer's  estimate,  $l)2,M«. 
Mere.'.;  Countv,  from  Arena  to  Merced,  a  dis- 
tance of  11  miles— Worswick  Street  Paving 
Co      Fresno,    Calif..    $57,.595 ;    engineers    esti- 

mat< .  $00,950.  ,      '    „     .      -u     r-,l 

.a^ccording  to  advices  from  Porterville.  Cal. 
of  the  $40,000  raised  for  mountain  roads  in  all 
section.s  of  the  county,  $8,000  will  be  spent  in 
the  completion  of  the  Mineral  King  road,  and 


$12,000  for  the  road  in  Dinuba.  .About  $20,000 
of  the  countv  money  will  be  expended  on  the 
mountain  roads  of  this  district.  For  the  con- 
struction of  the  road  to  Hot  Springs  from  the 
valley  $15,000  will  be  appropriated,  and  for  the 
completion  of  a  new  bridge  over  the  Tule 
River,  near  the  foot-hills,  $5,000  is  to  be  spent. 
Visalia  is  the  county  seat. 

Colorado. 

The  Board  of  Public  Works  of  Denver, 
Colo.,  on  Nov.  25.  plans  to  order  the  grading, 
curbing  and  paving  of  Seventh  St.,  from  Lari- 
mer to  Curtis;  Curtis  St.,  from  Seventh  to 
West  Colfax;  West  Colfax  from  Curtis  to  a 
point  .300  ft.  west  of  Cottonwood,  and  Larimer 
from  Sixth  to  Seventh.  On  Nov.  18  and  19 
the  Board  plans  to  order  curbing,  guttering 
and  paving  on  a  number  of  other  streets.  The 
total  cost  of  the  entire  work  is  estimated  at 
$115,254. 

Georgia. 

®The  John  H.  Lowe  Co.  has  been  awarded 
the  contract  at  Macon,  Ga..  for  the  paving  of 
Forsyth  St.,  with  cement  at  $1.34  per  sq.  yd. 
The  Southern  Construction  &  Engineering  Co. 
bid  $L37y2  on  the  work. 

The  City  Council  of  .Atlanta,  Ga.,  has 
passed  an  ordinance  providing  for  the  paving 
of  DeKalb  Ave.,  from  Mayson  Ave.,  to  the 
citv  limits,  a  distance  of  about  3,000  ft.,  with 
vitrified  brick.  The  county  and  the  city  have 
each  appropriated  $2,000  for  the  work. 

Idaho. 

Bids  were  received  Sept.  28  by  the  Council 
of  Boise,  Idaho,  C.  C.  Stevenson,  City  Engi- 
neer, for  sidewalk  and  curb  construction  in 
Improvement  District  24,  the  work  calling  for 
(T)  47,875  lin.  ft.  of  sidewalk  and  (2)  53,800 
lin  ft  of  curb.  The  bids  received  were  as 
follows:  A.  C.  Sunton,  Boise,  (1)  07  cts.,  (2) 

32  cts.;  White  &  Keith,  Boise,  (1)  57  cts.,  (2) 

33  cts  •  J  Gustafson,  Boise,  (1)  55%,  cts.,  (2) 
32  cts.;  Shaffer  &  Clark,  Boise.  (D  (!7  cts., 
(•>)  32V->  cts  •  Keasal  Construction  Co.,  la- 
coina.  Wash.,  (1)  57  cts.,  (2)  28  cts. ;  Idaho 
Construction  Co.,  Boise,  Idaho,  (1)  58  cts., 
(•')  'i->  cts  •  Maney  Bros.  &  Co.,  Boise,  Idaho, 
(I)  02  cts.,  (2)  30  cts.;  Parrott  Bros.,  (1) 
.58'-.  cts.,  (2)  33  cts.;  Idaho  Hardware  & 
Plumbing  Co.,  Boise,  Idaho,  (1)  53  cts,  ('2) 
•'G  cts  •  Hassam  Paving  Co.,  Spokane,  Wash.. 
(T)  .59  cts  (2)  34  cts.;  Reliance  Construction 
Co,  Portland,  Ore.,  (ll  53  cts.,  (2)  30  cts. ; 
Gillis  Construction  Co.,  Salt  Lake  City,  Utah.. 
(1)  62  cts,  (2)  30  cts.;  and  2-Miracle  Con- 
crete Co.,  Kalispal,  Mont.,  (O  54  cts.,  (2) 
29  cts. 

Illinois. 

4.Bids  will  be  received  until  10  a.  m.  Oct. 
14  by  Board  of  Local  Improvements,  Joliet. 
Ill'  for  the  construction  of  l)ituminous  pavc- 
iiieiit  on  Oneida  St.  Specifications  are  oii  hlo 
with  H.  A.  Stevens,  City  Knginecr.  W  .  > 
Welch  is  Clerk  of  the  Board. 

4.Bids  will  be  received  until  2  p.  m..  Oct.  l.>. 
bv  R  F  Johnson.  Secy.  Board  of  Local  Im- 
provements, Assumption,  111.,  for  the  construc- 
tion of  6,572  sq.yds.of  ^''\'^  ,P^^.'"\f'  J^^'t 
cost  of  the  job  is  estimated  at  $lo.ll8.  1  lans 
and  specifications  can  be  had  of  the  city  for 

4iBids  will  be  received  by  the  Board  of 
I  ocal  Improvements.  Cicero,  111.,  until  8  p.  ni., 
Oct  14  for  furnishing  labor,  materials,  etc.. 
necessary  to  repair  the  present  macadain  f.Miii- 
danon   and   resurface  S.  48th  Ct.   ami   S.  49.h 


.Ave.  from  12th  St.  to  16th  St..  according  to 
plans  and  specifications  on  file  at  office  of 
Chas.   Stoefifcl,  Town  Clerk.  Cicero. 

•I«Bids  will  be  received  by  the  Board  of  Local 
Improvements,   Chicago,    HI.,   until     11    a.   m.. 
Oct    10,  for  furnishing  and    delivering    labor 
and   materials   necessary    to    construct     pave- 
ments in  the  following  streets:    Buffalo  -Ave. 
600   lin.    ft.   sandstone  curbing,    860    sq.    yds. 
asphaltic   concrete;    Lunt   .Ave.,   11,900   lin.    ft 
concrete  combined  curb  and  gutter,  18.200  sq 
vds.  asphaltic  concrete ;  Ontario  .Ave.,  2,3(K»  lin 
It.    concrete   combined   curb  and   gutter.  6.200 
sq.   yds.   asphalt;    Superior   Ave..    600   lin.    ft. 
sand'stone  curbing,  860  sq.  yds.  asphaltic  con- 
crete;   the   work    includes    a    6-in.     Portland 
cement    concrete    foundation,    preparation    of 
sub-grade,  sewer  manhole  and  catchbasin  con- 
struction  and   adjustment,    sidewalk   construc- 
tion, etc.     Cash  or  certified  check  for  10  per 
cent  of  proposal  must  accompany  proposal. 

®The  Board  of  Local  Improvements  of 
Oakland,  111.,  C.  L.  James,  Mattoon,  111.,  En- 
gineer, has  awarded  the  contract  for  the  con- 
struction of  street  paving  work  to  Alan  Jay 
Parrish  of  Paris,  111.,  at  $.58,277.  The  work 
includes  approximately  22,000  sq.  yds.  of  brick 
paving  with  cement  filler,  3.500  sq.  yds.  of 
asphalt  macadain  paving,  20.000.  lin.  ft.  of 
combined  curb  and  gutter,  IS.OOO  cu.  yds.  of 
excavation.     Bids  were  opened   Sept.  30. 

©Thornton  &  Michaels  have  been  awarded 
the  contract  by  the  city  of  Mattoon,  111.,  C_ 
L  James,  City  Engineer,  for  the  paving  of 
32nd  St..  from  the  south  line  of  Western  .Ave 
to  tlie  north  line  of  Marshall  .Ave.,  connecting 
Marshall,  Pine  and  Western  .Aves.,  at  $7.0(>4. 
A  C  Loomis  secured  the  contract  for  paving 
!2th  St.  with  brick,  from  the  north  line  of 
Champaign  .Ave.,  to  Hayes  Ave.,  near  the 
Clark  foundry,  at  $12,795.  Concrete  pavement 
is  to  be  laid  on  32nd  St.  Engineer  James  esti- 
mated the  costs  of  the  work  at  $1,913  and 
$13,965,  respectively. 

®John  E.  Bretz.  of  Springfield,  111.,  has 
been  awarded  the  contract  by  that  city,  for 
the  paving  of  South  Eighth  St..  from  Scarritt 
to  South  Grand  Ave.,  at  $l.l»  per  sq.  yd.,  and 
$0.55  per  lin.  ft.  for  the  curbing. 

®The  Board  of  Local  Improvements  of  Ar- 
eola 111.,  has  let  the  contract  for  paving  West 
Main  St  to  P.  J.  Goggin  Contracting  Co..  at 
$()  443  Breesee  &  Brown  secured  the  contract 
fo'r  paving  Pine  St.,  at  $10,0.50.  Brick  is  to  be 
used  on  both  streets.  Monroe  I-arrar,  of  Mat- 
toon, 111.,  bid  $7,000  and  $10,600,  respectively. 
on  the  work. 

®The  Board  of  Local  Improvements  o! 
Bushnell,  111.,  has  awarded  the  contr.ict  for 
laying  three  blocks  of  pavement  on  J.ickson 
St  running  west  to  the  .school  house,  to  P.  H. 
Tiernan  at  $1.79  and  $i>.62  tor  curbing.  The 
total  bid  is  $7,475.  Galesburg  brick  will  be 
used.  . 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111..  Edward  J.  Glackin.  Secretary,  for  furnish- 
ing and  delivering  labor,  materials,  etc.,  neces- 
sary to  construct  concrete  sidewalks  in  the 
following  strci-ls:  N.  California  .Ave.  $0.1664. 
II.  P.  Larsen.  !>  S.  La  Salle  St.;  Division  St^ 
$0,184,  (leiieral  Cement  Construction  Co..  167 
W  Washington  St.:  Exchange  Ave.,  $0.'29.  .A. 
GratT  138  N.  La  Salle  St.;  Exchaii.ge  Ave., 
$039.' A.  Graff:  1.5th  St.  $0.1.5i54.  II  P.  Ur- 
scn-  N.  4.5th  Ave..  $0.1'29.  Sicwert  Callsen  Co.. 
3865  Milwaukee  Ave  :  49ih  Ave..  S0.129.  Sicwcrv 
Call-en   Co.;   ,50th   Ave..  $«1  17    H     P    Larsen: 


•1-  indicates  wo 


Tk  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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W.  59th  St.,  *0.15,  A.  Graff;  Gage  St.,  $0.1484, 
H.  P.  Larsen;  Selwig  Ave.,  $0:27,  H.  P.  Lar- 
sen;  N.  Kedzie  Ave.,  $0.24,  H.  P.  Larsen; 
Kimbark  Ave.,  $0.15,  A.  Graff  ;  Luiit  Ave.,  $0.15  ; 
A.  Gr:iff ;  Lincoln  Ave.,  $0,119.  Siewert  Callsen; 
90lh  PI.,  $0.39,  A.  Graff;  119th  St.,  $0.1.55,  An. 
Larsen,  11933  Princeton  Ave. ;  ICth  St.,  $0.08, 
A.  Witt;  Sinnott  PI.,  $0.28,  H.  P.  Larsen;  o.. 
Lawrence  Ave.,  $0.18,  H.  P.  Larsen;  VV.  22nd 
St.,  $0,154,  H.  P.  Larsen;  W.  35th  St.,  $0.14, 
A.  Graff;  Throop  St.,  $0,165,  Geo.  Kehl  & 
Son  Co.,  1224  N.  Campbell  Ave. ;  Wayne  Ave., 
$0,172;  Bairstow  Supply  Co..  6084  Ridge  Ave.; 
Woodlawn  A™.,  $0.19,  H.  P.  Larsen,  A.  Graff 
(tie)  ;  E.  71st  St.,  $0.19,  H.  P.  Larson,  A. 
Graff  (tie)  ;  W.  24th  St.,  $0.1484,  H.  P.  Lar- 
sen.  Most  of  the  contracts  have  been  awarded. 

The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  adopted  the  proposition  to 
pave  Peoria  Ave.  with  brick,  between  Nebraska 
and  Frye  Aves. 

The  construction  of  70  blocks  of  new  con- 
crete sidewalks  are  contemplated  in  proceed- 
ings instituted  by  the  Board  of  Local  Improve- 
ments of  Rock  Island,  III. 

The  Mayor  and  City  Commissioners  of 
Waukegan,  111.,  propose  to  pave  Jackson  St., 
Washington  St.,  Glen  Rock  Ave.,  Belvidere 
St.,  North  Ave.  and  County  St.,  next  year.  J. 
J.  Dietmeyer  is  a  member  of  the  Commission. 

Indiana. 

•{•Bids  will  be  received  until  1  p.  ni..  Oct. 
14,  by  Commissioners,  Dubois  County,  Ind..  at 
the  office  of  J.  H.  Seng,  County  Auditor,  Jas- 
per, Ind.,  for  the  construction  of  J.  F.  Burg- 
dorf  extension  of  the  Huntingburg  and  St. 
Henry  Road. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
11,  by  Board  of  Public  Works.  Indianapolis. 
Ind.,  for  the  improvement  of  18th  St.,  from 
the  east  property  line  of  Montcalm  St.  to  a 
point  147  ft.  ca.st  of  east  property  line  of  Mil- 
burn  St.,  by  grading,  graveling  and  rolling 
the  roadway:  for  the  improvement  of  Tecum- 
seh  St.,  from  the  north  property  line  of  Michi- 
gan St.  to  the  north  property  line  of  St.  Clair 
St.,  by  grading,  graveling  and  rolling  the  road- 
way ;  for  the  improvement  of  Brightwood 
Ave.,  from  the  southeast  property  line  of  Mas- 
sachusetts Ave.  to  north  property  line  of  21st 
St.,  by  grading,  graveling  and  rolling  the  road- 
way. 

•I'Bids  will  be  received  until  2  p.  m.,  Oct. 
26,  by  Commissioners  of  Clinton  and  Boone 
Counties,  Frankfort,  Ind..  for  the  construc- 
tion of  a  gravel  road  on  the  line  between  said 
counties.  C.  F.  Cromwell  is  Auditor  of  Clin- 
ton  County. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
21,  by  Commissioners  of  Tipton  and  Clinton 
Counties,  Tipton,  Ind.,  for  the  construction  of 
gravel  road  on  line  between  said  counties.  C. 
F.  Cromwell  is  Auditor  of  Clinton  County  and 
J.  H.  Tranbarger  is  Auditor  of  Tipton 
County. 

•I«R.  Newton  Young,  Lawrence,  Ind.,  will 
probably  be  awarded  the  contract  by  the 
P.oard  of  Marion  County  Commissioners.  In- 
dianapolis, Ind.,  for  the  construction  of  a 
gravel  road  in  that  countv  at  $0.33%  per  cu. 
yd.  Bids  were  opened  Sept.  ,30  by  W.  T.  Pat- 
ten,  County  Auditor. 

•j»Bids  will  be  received  until  10  a.  m.,  Oct. 
9,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following  street  improvement 
work :  Capitol  Ave.,  from  the  north  property 
line  of  .38th  St.  to  the  south  property  line  of 
40th  St.,  by  grading  and  paving  the  road- 
way ;  State  Ave.,  west  side  from  the  south 
property  line  of  Minnesota  St.  to  the  west 
property  line  of  Naomi  St.,  by  grading  and 
paving  the  sidewalks ;  Wyoming  St.,  from  the 
east  curb  line  of  Delaware  St.  to  the  west 
property  line  of  High  St..  north  side,  and  to 
the  west  curb  line  of  High  St.,  south  side,  by 
grading  and  paving  the  sidewalks;  State  Ave., 
from  the  south  property  line  of  Minnesota  St. 
to  the  north  property  line  of  Naomi  St..  by 
grading,  graveling  and  rolling  the  roadway ; 
first  alley  north  of  Congress  Ave.,  from  the 
west  property  line  of  Barnes  Ave.  to  the  east 
property  line  of  Elmira  St.,  by  grading,  gravel- 
ing and  rolling  the  roadway. 


•I'Bids  will  be  received  until  10  a.  m.,  Oct. 
14,  by  Board  of  Public  Works.  Indianapolis, 
Ind.,  for  improvement  of  Gushing  St.,  from 
N.  property  line  Bloyd  Ave.  to  S.  property 
line  Pruitt  St.,  by  grading  and  paving  the  side- 
walks ;  for  the  improvement  of  Tabor  St., 
from  E.  property  line  Shelby  St.,  to  W.  prop- 
erty line  State  Ave.,  by  grading,  graveling  and 
rolling  roadway ;  for  the  improvement  of 
Tabor  St.,  'from  E.  property  line  Shelby  St. 
to  W.  property  line  State  Ave.,  by  curbing 
outer  edges  of  roadway;  for  the  improve- 
ment of  Shriver  Ave.,  from  S.  curb  line  26th 
St.  to  S.  sidewalk  of  28th  St.,  by  grading  and 
paving  the  sidewalks ;  for  the  improvement  of 
Shriver  Ave.,  from  S.  curb  line  26th  St.  to 
S.  sidewalk  of  28th  St.,  by  curbing  outer 
edges  of  roadway;  for  improvement  19th  St., 
S.  side,  froiri  E.  curb  line  Rural  St.  to  W. 
curb  line  Parker  Ave.,  by  grading  and  paving 
the  sidewalks ;  for  the  improvement  of  Win- 
throp  Ave.,  from  S.  property  line  .38th  St.  to 
a  point  315  ft.  S.  of  S.  property  line  38th  St., 
by  grading  and  paving  the  sidewalks. 

©The  Board  of  Directors  of  the  Greater  In- 
dianapolis Industrial  Association,  Indianapolis, 
Ind.,  has  let  the  contract  for  grading  the 
streets  in  Mars  Hill  to  Costello  Bros.,  of  In- 
dianapolis, at  $0.21  per  cu.  yd.  The  total  cost 
of  grading  in  Mars  Hill  will  be  $36,855.  Other 
bidders  were  the  Cleary-Kuert  Co.  and  J. 
Harry  Roberts,  of  Indianapolis,  and  Tripper 
&  Son,  of  Peru,  Ind. 

®The  Union  Asphalt  Construction  Co.  has 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  Indianapolis,  Ind.,  for  resur- 
facing with  asphalt  Georgia  St.,  from  Capitol 
Ave.  to  Kentucky  Ave.,  at  $3.64  n  lin.  ft.,  on 
each  side  of  the  street. 

®John  Ryan  has  been  awarded  the  con- 
tract by  the  city  of  Shelbyville,  Ind.,  L.  E. 
Webb,  City  Clerk,  for  the  improvement  of 
Elizabeth  St.  and  Morris  Ave.,  at  $0..")8  per 
lin.  ft.  The  work  includes  curb  and  gutter. 
Bids  were  opened  Oct.  1. 

No  bids  were  received  Sept.  28  by  the  Board 
of  Johnson  County  Commissioners,  Franklin, 
Ind.,  for  the  construction  of  a  stone  road  in 
Pleasant  Township.  H.  L.  Knox  is  County 
Auditor. 

Lincoln  Township,  St.  Joseph  County,  Ind., 
property  owners  will  vote  Oct.  12  on  the 
building  of  15  miles  of  new  roads  in  that 
township.  The  roads  are  to  cross  the  town- 
ship in  several  directions.  South  Bend  is  the 
County  Seat. 

The  Board  of  Public  Works  of  Indianap- 
olis. Ind.,  has  adopted  a  resolution  for  paving 
South  West  St.,  from  Washington  St.  to  Ken- 
tucky Ave.  The  estimated  cost,  based  on  wood 
block  material,  is  $18,277. 

Iowa. 

®The  City  Council  of  Hamburg,  la.,  has  let 
the  contract  for  the  construction  of  about 
•59.000  sq.  yds.  of  bituminous  concrete  paving 
to  the  Asphalt  Paving  Co.,  of  Waterloo,  la., 
at  $1.65  per  sq.  yd.,  and  $0.69  per  lin.  ft.  for 
curb  and  gutters. 

Kansas. 

Asst.  .State  Hi"hway  Engineer  Fred  Hesser, 
Manhattan,  Kans.,  has  gone  to  Phillipsburg, 
Kans.,  to  make  an  estimate  of  the  cost  of  con- 
structing and  maintaining  a  system  of  county 
roads  in  Phillips  County. 

Kentucky. 

®The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  let  a  contract  for  paving  32nd  St., 
from  Broadway  to  Garland  Ave.,  with  vitrified 
block,  to  the  L.  R.  Figg  Co.,  at  an  estimated 
cost  of  $14,125. 

Government  Engineer  Burrell,  with  a  corps 
of  assistants,  is  making  a  survey  on  the  north 
end  of  the  Lincoln  and  Jackson  way  in  Simp- 
son County,  Ky.,  and  will  complete  the  work 
within  a  short  time.  Contracts  will  then  be  let 
and  work  begun  at  once.  Franklin  is  the 
county  seat. 

Maine. 

.^t  a  special  mass  meeting  of  the  citizens  of 
Bar  Harbor.  Me.,  the  proposed  Green  Moun- 


tain carriage  road  was  turned  down.  The 
project  contemplated  a  winding  road  up  the 
side  of  Green  Mountain,  at  an  estimated  cost 
of  from  $60,0mi  to  $80,000. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Oct.  1.5. 
by  Commissioners  of  Montgomery  County, 
Rockville,  Md.,  for  building  a  section  of  state 
aid  road  along  the  Blair  Road,  Section  4,  be- 
tween end  of  Section  3  and  .•\vencl,  a  distance 
of  about  .46  mile.  A  certified'check  for  $200, 
payable  to  the  County  Commissioners,  must  be 
filed  with  each  bid.  B.  E.  Clark  is  Clerk  of 
the  Commissioners 

Michigan. 

The  Common  Council  of  Escanaba,  Mich., 
has  ordered  the  construction  of  concrete  pave- 
ment on  Elm  St.,  from  Ludington  St.  to  Hale 
St.,  at  an  estimated  cost  of  $5,000. 

According  to  advices  from  South  Haven. 
Mich.,  South  Haven  Township,  Van  Buren 
County,  has  voted  to  issue  $25,000  in  bonds 
for  the  building  of  stone  roads. 

Minnesota. 

•J«Bids  will  be  received  until  noon,  Oct.  21, 
by  P.  A.  Hoffman,  County  -•\uditor,  Hastings, 
Minn.,  for  grading  jobs  on  state  roads  in 
Dakota  County.  Plans  and  specifications  are 
on  file  at  the  office  of  the  State  Highway 
Cominission,  St.  Paul,  Minn.,  and  at  the  office 
of  the  county  auditor. 

It  is  reported  the  County  Commissioners, 
Minneapolis,  Minn.,  have  granted  a  petition  to 
build  a  concrete  road  three  miles  from  Way- 
zata  to  Minnetonka  Beach.  There  is  to  be  a 
16-ft.  roadway,  with  4-ft.  shoulders.  The  es-. 
timated  cost  of  the  road  is  $30,000. 

®The  Township  Commissioners,  Hibbing, 
Minn.,  Charles  Calligan,  Clerk,  have  awarded 
the  contract  lor  grubbing,  clearing,  ditching 
and  grading  the  new  cemetery  road  a  mile 
north  of  Chisholm  to  Ben  LeDoux,  of  Chis- 
holm,  Minn.,  at  $2,395.  The  contract  calls  for 
the  grading  and  road  building  of  approximate- 
ly 3,300  ft,:  the  bid  amounting  to  about  $0.80 
per  lin.  ft.  Other  bidders  were  .Abbey  & 
Swenbv,  Chisholm,  $2,472 ;  Forder  &  Bissettec, 
Chisholm,  $2,700,  and  Pete  Ecklund,  Hibbing, 
$3,360. 

®George  R.  King  has  been  awarded  the  con- 
tract by  the  City  Council  of  Duluth,  Minn.,  for 
the  paving  of  27th  .Ave.,  west  between  Michi- 
gan St.  and  Fifth  St.,  at  either  $1.5,772  for 
plain  macadam  or  $19,446  for  bituminous  con- 
crete. Mr.  King  also  secured  the  contract  for 
constructing  the  temporary  road  along  Grey- 
solon  road  belween  30th  and  32nd  Aves.,  east 
to  a  connection  with  Jefferson  St..  at  $1,411. 

The  Tax  Levy  Board  of  Minneapolis,  Minn., 
and  Hennepin  County,  Minneapolis,  County 
Seat,  has  approved  plans  for  22  miles  of  arte- 
rial street  improvement  in  Minneapolis  and 
construction  of  28  miles  of  road  in  Hennepin 
County  outside  the  city.  The  Board  also  al- 
lowed a  1-mill  road  levy. 

Following  bi<ls  were  received  recently  by  the 
Board  of  Public  Works,  of  Duluth,  Minn.,  for 
the  paving  of  East  Fourth  St.,  between  23rd 
and  27th  Aves. :  The  General  Contracting  Co.. 
Minneapolis,  bitulithic,  $22,200 ;  P.  McDonnell, 
asphalt,  $20,415;  concrete,  with  brick  between 
the  tracks  and  a  sandstone  curb,  $22.030 :  con 
Crete  with  a  concrete  curb  and  brick  between 
the  tracks,  $20,318,  and  $18,480  on  all  concrete 
pavement. 

The  Minnesota  State  Highway  Commission. 
Geo.  W.  Cooley,  Secy,  and  Treas.,  St.  Paul. 
Minn.,  has  started  payment  of  the  $340,000 
state  aid  to  counties  for  road  improvements. 
According  to  reports  received  from  the  84 
counties  of  the  state.  $1,2.50,000  has  been  ex 
pended  during  the  season  in  road  work.  Dur- 
ing the  season  1.775  miles  of  road  have  been 
worked  by  counties  under  the  supervision  of 
.53  State  Engineers  and  12  Superintendents.  It 
is  probable  that  at  the  next  November  election 
the  voters  will  amend  the  state  constitution  so 
as  to  provide  for  a  one-mill  road  tax.  It  is  in 
dicated  that  this  will  carry  and  that  $1,2-50.000 
will  be  available  for  state  aid. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Mississippi. 
President  Ilightower,  of  the  Mississippi  A. 
&  M.  College,  Jackson,  Miss.,  has  addressed  a 
letter  to  members  of  the  Legislature  asking 
their  permission  to  borrow  $10,000  to  be  used 
in  the  construction  of  concrete  walks  on  the 
college  campus. 

Missouri. 

®The  Phelps  (Irove  Park  Co.,  of  Spring- 
field, Mo.,  has  let  the  contract  to  the  J.  S. 
Wood  Capstruction  Co.,  for  the  construction 
of  iVi  miles  of  paving  at  a  cost  of  $1.j.OOO. 
The  pavement  specified  is  Tarvia.  An  addi- 
tional mile  will  be  constructed  in  the  spring. 
F.  X.  Heer  is  President  of  the  company 

Montana. 

®The  Warren  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Great  Falls,  Mont.,  for  the  construction  of  the 
proposed  bitulithic  pavement  on  Third  Ave., 
north,  between  Si.xtli  and  Seventh  Aves.,  at 
$4,016.  Nilson-Smith  Co.  bid  $4,104  on  the 
work. 

New  York. 
^•f«Bids  will  be  received  until  11  a.  m.,  Oct. 
17,  by  Capt.  E.  D.  Powers,  Constructing  Quar- 
termaster, New  London,  Conn.,  for  grading 
approximately  5,400  cu.  yds.  around  hospital. 
Fort  H.  G.  Wright,  N.  Y. 

The  citizens  of  Cedarhurst,  L.  L,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $33,000  for  the  paving  of  Cen- 
tral Ave.,  and  $2,200  for  catch-basins  in  the 
sewer. 

Ohio. 

4'Bids  will  be  received  until  noon,  Oct.  10, 
by  Henry  Appleton,  Village  Clerk,  Kennedv 
Heights,  O.,  at  his  office,  1112  Traction  Bldg!, 
Cincinnati,  O.,  for  the  improvement  of  Euclid 
Ave.,  from  Highland  Ave.  to  Plainfield  Pike, 
by  constructing  an  artificial  stone  sidewalk  4 
ft.  in  width  on  both  sides  of  said  avenue,  be- 
tween said  points,  according  to  the  plans  and 
specifications  on  file  in  said  clerk's  office,  and 
in  the  office  of  J.  A.  Stewart,  Village  Engi- 
neer, No.  111?  Traction  Bldg.,  Cincinnati, 
Ohio. 

•J«Bids  will  be  received  until  noon,  Oct.  10, 
by  Henry  Appleton,  Clerk.  Kennedy  Heights. 
O.,  at  his  office,  1112  Traction  Bldg.,  Cincin- 
nati, O.,  for  the  improvement  of  Palm  Ave., 
from  Yononte  Ave.  to  Highland  Ave.,  by  con- 
structing an  artificial  stone  sidewalk  4  ft.  in 
width  on  both  sides  of  said  avenue,  between 
said  points,  according  to  the  plans  and  specifi- 
cations on  file  in  said  Clerk's  office  and  in  the 
office  of  J.  A.  Stewart,  Village  Engineer,  No. 
1112  Traction  Bldg.,  Cincinnati,  Ohio. 

•I«Bids  will  be  received  until  noon,  Oct.  10, 
by  Henry  Appleton,  Village  Clerk,  Kennedy 
Heights,  at  his  office,  1112  Traction  Bldg., 
Cincinnati,  O..  for  the  improvement  of  the 
south  side  of  Euclid  Ave.,  from  Yononte  Ave. 
to  Highland  Ave.,  and  the  north  side  of  Eu- 
clid Ave.,  from  the  west  side  of  Lot  85.  Euclid 
Land  Association  subdivision,  to  Highland 
Ave.,  by  constructing  an  artificial  stone  side- 
walk 4  ft.  in  width,  according  to  the  plans  and 
specifications  on  file  in  said  clerk's  office,  and 
in  the  office  of  J.  A.  Stewart,  Village  Engi- 
neer,  No.   1112  Traction   Bld,g.,   Cincinnati,   O. 

•J«Bids  will  be  received  until  noon,  Oct.  11. 
by  Director  of  Public  Service,  E.  D.  Se.ggcr- 
son,  Clerk,  Springfield,  O.,  for  the  furnishing 
of  the  necessary  labor  and  material  for  the 
improvement  of  Wittenberg  Ave.,  from  the 
bridge  over  Buck  Creek  to  Pleasant  St.,  by 
grading  and  paving  the  roadway  with  sheet 
asphalt,  asphalt  block,  asphaltic  concrete, 
asphalt  macadam,  liitulithic,  wood  block,  pctri- 
palt  or  vitrified  brick  or  granite,  in  accordance 
with  the  plans  and  specifications  therefor  on 
file  in  the  office  of  the  Department  of  Public 
Service. 

^Bids  will  be  received  until  noon,  Nov.  1, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  repair  of  Montgomery 
Pike  through  the  village  of  Silvcrton,  Colum- 
bia Township,  under  Specifications  No.  398. 
Each  bid  must  be  accompanied  by  a  certified 
check  for  $500.     Albert  Keinliardt  is  Clerk. 


•i«Bids  will  be  received  until  noon,  Oct.  25, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  repairs  on  Sprmgfield  Pike 
between  VVyoming  and  Glendale  in  Springfield 
Township,  under  Specilications  No.  3!)4.  A 
certified  check  for  $500  must  be  filed  with  each 
bid.     .Albert   Reinhardt  is  Clerk. 

4*Bids  will  be  received  until  noon,  Oct.  11, 
Ijy  Director  of  Public  Service,  E.  D.  Segger- 
son.  Clerk,  Springfield,  O.,  for  the  furnishing 
of  the  necessary  labor  and  material  for  the  im- 
provement of  Washington  St..  from  the  east 
curb  line  of  Wittenberg  Ave.  to  the  east  prop- 
erty line  of  Yellow  Springs  St.,  b"  grading  and 
paving  the  roadway  with  sheet  asphalt,  asphalt 
block,  asphaltic  concrete,  asphalt  macadam, 
wood  asphalt,  granite  block  or  vitrified  brick, 
or  block,  and  sewering,  in  accordance  with  the 
plans  and  specifications  therefor  on  file  in  the 
office   of    the    Department   of    Public    Service. 

•I«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  Oct.  11,  1012,  for  grading 
and  paving  with  bituminous  surface  treated 
concrete  and  brick  pavement  for  medium  traf- 
fic, the  Ashland  &  New  London  Road,  State 
Highway  "F,"  Pet.  No.  339,  in  Rugglcs  Town- 
ship, Ashland  County.  Length  13,205  ft.,  or 
2.51  miles :  width  of  pavement,  14  ft.  Esti- 
mated cost  of  construction  $27,423.  A  draft 
or  certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
required  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Aug.  1,  1913.  Plans  and  specifications  are  on 
rile  in  the  office  of  the  Coimty  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. 

4*Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  m..  Oct.  11,  1912,  for  grading  and 
paving  with  brick  for  heavy  traffic  the  Canton- 
Waynesburg  Road,  State  Highway  "'D"  Pet. 
No.  516,  in  Canton  Township,  Stark  County. 
Length  7,116  ft.,  or  1.35  miles:  width  of  pave- 
ment 16  ft.  Estimated  cost  of  construction 
$22,930.31.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  .give  bond 
for  an  amount  equal  to  the  contract  price.  Date 
set  for  completion  Aug.  1,  1913.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Commissioners  and  the  State  Highway 
Department.  The  State  Highway  Commis- 
sioner reserves  the  right  to  reject  any  and  all 
bids.  James  R.  Marker,  Columbus,  O.,  is 
State  Highway  Commissioner. 

^Bids  will  be  received  until  noon,  Oct.  16, 
I)y  Director  of  Public  Service.  R.  R.  Williams. 
Clerk,  Fremont,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  improving  Buck- 
land  .A.ve.,  by  grading,  curbing,  paving,  drain- 
ing and  constructing  necessary  catch-basins, 
cross-walks,  etc.  .A  certified  check  for  $300 
must  be  filed  with  each  bid. 

•J«Tlie  Board  of  Control  of  Lorain,  O.,  has 
awarded  the  followin.g  contracts  to  the  Ohio 
Engineering  Co.,  of  Elyria,  O.,  for  the  pav- 
ing of  East  29th  St.  and  Fulton  Road,  from 
East  28th  St.  to  Pearl  Ave. ;  West  27th  from 
Broadway  to  Lexington  Ave.,  and  Lake  PI., 
from  West  Erie  .'\ve.  to  Second  St.  F.  2fHh 
St.  iniprovement  will  cost  $31,894;  West  27th 
St.,  $8,189,  and  Lake  PI.,  $1,546.  All  three 
streets  will  be  paved  with  bituminous  ma- 
cadam. 

®The  Kirchner  Construction  Co.,  Cincin- 
nati. O.,  has  been  awarded  the  contract  by 
V.  T.  Price,  Director  of  Public  Service,  Cin- 
cinnati, for  the  improvement  of  the  slide  on 
the  north  side  of  Elberon  Ave,  west  of  M.try- 
land  Ave.,  by  erecting  a  cyclopcan  concrete  rv- 
taining  wall  and  driving  piles  necessary  to 
prevent  further  slide  of  the  hill.  Bids  were 
opened  Sept.  17. 

®Henkel  &  Sullivan,  Cincinnati,  O..  havx; 
been  awarded  the  contract  by  V.  T.  Price, 
Director  of  Public  Service,  Cincinnati,  for 
the  iuiprovenicnt  oi  Charlton  St.,  by  grading, 
setting  granite  curbs,  paving  the  roadway 
with  macadam,  the  gutters  with  concrete  and 


constructing   the   necessary   drains   and   inlets. 
Bids  were  opened  Sept.  27. 

®Gco.  Kugler  of  Mineral  City,  O.  has  been 
awarded  the  contract  by  the  Commissioners 
of  Tuscarawas  County,  New  Philadelphia,  O., 
for  a  macadam  pike  on  Grade  Crossing  Elim- 
ination Road  in  Sandy  Township,  on  C.  &  P. 
Ry.,  near  Valley  Junction,  at  $1.11',4  per  cu. 
yd.  Bids  were  opened  Sept.  30.  W.  C.  Shott 
is  County  .A.uditor. 

©Director  of  Public  Service  John  Lloyd, 
Middletown,  O.,  has  awarded  the  contracts 
for  the  construction  of  45,000  sq.  ft.  of  side- 
walks, curbs  and  gutters  on  four  different 
streets  to  J.  Arp  Co.,  W.  Third  St..  Middle- 
town,  and  Fred  Resting,  Middletown,  at  ^,- 
99S  and  $3,964  respectively.  Bids  were  opened 
Oct.   1. 

®Wcbb  &  King  of  McArthur,  O.,  have  been 
awarded  the  contract  by  that  village,  E.  H. 
Perkins,  Village  Clerk,  for  the  construction 
of  about  1%  miles  of  waterbound  macadam 
roadway,  16  ft.  wide  on  a  number  of  streets, 
at  $1.5,497.     Bids  were  opened  Sept.  28. 

®The  Board  of  Control  of  Cincinnati,  O.,  at 
a  recent  meeting  awarded  the  following  pav- 
ing contracts:  Ada  St.,  from  Ravine  to  Flora, 
with  brick,  to  the  Kirchner  Construction  Co., 
$;l,065:  Harlem  PI.,  from  Blair  Ave.  to  Jona- 
than, with  brick,  to  the  Kirchner  Construction 
Co.,  $10,576:  Depot  St.,  from  Gest  to  Kelso, 
with  stone  block,  to  the  Kirchner  Construction 
Co.,  $11,406;  Gholson  Ave.,  from  Reading 
Road  to  Washington  Ave.,  to  the  Kirchner 
Construction  Co.,  $11,304;  Charlotte  St.,  from 
Baymiller  to  Linn,  to  the  Kirchner  Construc- 
tion Co.,  with  asphalt.  $4,275;  Doberrer  .\ve., 
from  Froome  to  Hand,  with  macadam,  to  Wil- 
liam P.  Flynn,  $4,488:  McMakin  St.,  from 
Williams  to  Delanev,  with  brick,  to  William  P. 
Flynn,  $2,983;  Jonathan  Ave.,  from  Wood- 
burn  to  Harlem  PI.,  with  brick,  to  Evan 
Evans.  $4,024 ;  Sweeney  St.,  from  Stole  to 
.Mill,  with  brick,  to  A.  J.  Brehm,  $2,949.  and 
Depot  St.,  from  Gest  to  Eighth,  to  Henken  & 
Sullivan,  with  granite,  $14,.503. 

®B.  F.  Hewitt,  of  Jefferson,  O.,  has  secured 
the  contract  for  the  construction  of  the  mile 
of  improved  road  north  of  Geneva,  O..  from 
State  Highway  Commissioner  James  R.  Mar- 
ker, at  $10,400. 

®S.  Monroe  &  Sons  have  been  awarded  the 
contract  by  the  city  of  Portsmouth.  O.,  for  the 
paving  of  three  squares  on  Grandview,  from 
17th  to  20th  St.:  four  squares  on  19th  St.,  from 
Hutchins  to  Grandview ;  four  squares  on 
Home  Ave.,  from  Baird  Ave.  to  Hieh.  anu 
two  squares  on  Logan,  from  the  Chillicothe 
Road  to  Hutchins  .\vc..  at  $L09  per  sq.  yd. 
Other  bidders  were:  Kelley  Bros.,  $1.14:  Kaps 
Bros.,  $1.17;  Grimes  &  Seymour.  $1.3:1  .Ml 
the  paving  calls  for  concrete  base  and  tar 
filler. 

©State  Highway  Commissioner  James  R. 
Marker.  Columbus.  O.,  has  awarded  the  con- 
tract-for  the  state-aid  road,  known  as  the  Nel- 
sonville-.-\thens  extension.  ,  running  from 
Myers  Crossing  to  Floodwood,  a  distance  of 
1.48  miles,  to  Rodebangh  &  Imboden,  of  Lo- 
gan, O.,  at  $11,175. 

®Thc  Hamilton  County  Commissioners,  Cin- 
cinnati, O..  have  awarded  the  contract  for  im- 
proving the  pike  leading  from  the  Ratavia 
Pike  to  the  Bogart  Road  in  Hamilton  County. 
to  the  Van  Camp  Bros.,  of  Newtonsyillc,  O.. 
at  $10,746. 

®C.  O.  Warner  of  Toledo.  O.,  lias  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Toledo.  O.,  for  grading,  draining  and 
macadamizing  a  county  road,  known  as  .\dams 
and  Svlvania  Townships  and  Svlvania  Villapje 
Stone  and  Gravel  Road  No.  24,  at  $44,8,58.  Bids 
wcrv?  opened  Sept.  24. 

®C.  W.  Ryan  of  ^Taunlee,  C,  has  been 
awarded  the  contract  by  the  Lucas  Count>" 
Commissioners,  Toledo,  O.,  Chas.  J.  Sanzen- 
bacher,  .\nditor.  for  the  improvement  by 
grading,  draining  and  macadainiziiic  of  a 
county  road,  known  as  Providence  and  Water- 
ville  Townships  Stone  and  Grave?  R'^ad  No 
28.  at  $34,424.     Rids  wvre  opened   Sept.  24. 

®M.  F.  OSullivan  of  Toledo,  O.,  has  been 
awarded  the  contract  by  the  County  Conimis- 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 
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sioners,  Toledo,  for  the  grading,  draining  and 
macadamizing  of  a  county  road  known  as  Ore- 
gon Township  Stone  and  Gravel  Road  No.  34. 
at  $2,810.  Bids  were  opened  Sept.  24  by  Chas. 
J.   Sanzenbacher,   Auditor. 

®Hynes  Craig  &  Co.  have  been  awarded  the 
contract  by  V.  T.  Price,  Director  of  Public 
Service,  Cincinnati,  O.,  for  the  improvement 
of  Eden  Ave.,  from  a  point  150  ft.  south  of 
Stetson  St.  to  St.  Clair  St.,  by  driving  piling 
and  restoring  the  roadway.  Bids  were  opened 
Sept.   12. 

WThe  Board  of  Control  of  Youngstown,  O., 
has  awarded  the  contract  for  paving  Saranac 
Ave.,  to  Turner  &  Olson,  at  $11,660. 

The  City  Council  of  Dayton,  O.,  has  passed 
an  ordinance  levying  special  assessments  ag- 
gregating $78,676  for  the  proposed  paving  of  a 
number  of  streets  and  alleys,  as  follows :  To 
pave  Eagle  St.  from  Fifth  to  Richard  Sts., 
$10,087 ;  to  pave  Morton  .^ve.,  from  Burns  to 
Oak  St.,  $9,172;  to  pave  Delaware  Ave.,  from 
Wheatley  St.  to  Lot  No.  33,288,  $745 ;  to  pave 
Mead  St.,  from  Carrie  St.  to  the  levee,  $5,212: 
to  pave  Wayne  Ave.,  from  Epworth  Ave.  to 
.\rbor  Ave.,  $13,181 ;  to  pave  Easton  St.,  from 
Holt  St.  to  Superior  Ave.,  $2,736 ;  to  pave  alley 
north  of  Cottage  Grove  Ave.,  $2,103;  to  pave 
Hollencamp  Ave.,  from  Jefferson  to  Warren 
Sts,,  $3,172;  to  construct  sidewalks,  curb  and 
gutters  on  Newport  Ave.,  from  Reasor  to 
Rost  Ave.,  $2.384 ;  sidewalks,  curb  and  gutters 
on  Wildwood  Ave.,  from  Bolander  Ave.  south 
to  its  terminus,  $3,522 ;  to  maintain  boulevard 
lights  on  Wilkinson  St.,  from  Third  to  Sec- 
ond Sts.,  $810 ;  to  pave  Meigs  St.,  from  Sec- 
ond St.  to  Monument  -Ave.,  $6,085 ;  to  pave 
June  St.,  from  Fifth  to  Second  St.,  $11,111! :  to 
pave  McDonough  St.,  from  Fifth  to  Third 
Sts.,  $8,.351. 

Preliminary  legislation  for  the  repaving  of 
Summit  St.,  from  Perry  St.  to  Cherry  St..  has 
been  enacted  by  the  City  Council  of  Toledo, 
O.,  passing  a  resolution  to  make  the  improve- 
ment. 

Citizens  of  Clay  Township,  Mahoning  Coun- 
ty, O.,  are  agitating  for  a  new  road  leading 
from  the  Chillicothe  Pike  at  Roscmont  over 
the  hill  to  Munn's  Run,  a  distance  of  two 
miles.     Youngstown  is  the  county  seat. 

V.  T.  Price,  Director  of  Public  Service.  Cin- 
cinnati, O.,  has  rejected  all  bids  reccivc<l  Sept. 
12.  for  the  improvement  of  Rice  St.  from  the 
south  curb  of  Gage  St.  to  its  northern  termi- 
nus and  through  the  park  property  on  the 
east  curb  of  Loth  St.,  using  the  new  location 
of  Rice  St.  between  Gage  St.  and  Taconia  St., 
by  grading,  setting  cement  curbs,  paving  the 
roadways  through  park  property  with  bmil- 
dcrs  and  brick  gutters  and  lialance  of  roadway 
with  brick  and  constructing  the  necessary 
drains  and  inlets. 

The  Board  of  Franklin  Coimty  Commis- 
sioners, Columbus,  O.,  rejected  all  bids  re- 
ceivied  Oct.  3,  for  the  construction  of  addi- 
tional grading  and  paving  on  the  Clevelaml 
.\ve.  Road  Improvement  from  the  intersection 
of  the  north  corporation  line  of  Columbus.  ().. 
to  the  north  corporation  line  of  Linden 
Heights,  O.  The  bids  were  above  the  esti- 
mate.    John  Scott  is  Clerk   of  the   Board. 

Oklahoma. 

The  City  Council  of  Coalgate,  Okla.,  has  let 
the  contract  to  Overly  &  Co.,  of  Joplin  Mo.,  to 
pave  Main,  Ohio  anil  Queen  Sts.,  with  brick. 
The  Council  is  now  asking  bids  for  the  con- 
struction of  sewers  in  the  streets  to  be  paved. 

Oregon. 

«F.  C.  Feldechan,  of  Portland,  Ore.,  has 
been  awarded  the  contract  at  Tillamook,  Ore., 
for  the  construction  of  40,000  sq.  ft.  of  cement 
sidewalks. 

The  City  Council  of  Hood  River,  Ore.,  has 
decided  to  pave  Second,  Third  and  Oak  Sts.. 
as  far  out  as  Fifth  St.,  with  the  Goldeiulale 
pavement  this  fall.  Oak  St.  will  be  paved  from 
Fifth  St.  with  oil-bound  macadam. 

City  Engineer  Tom  Hurlburt  and  Mayor 
Rushlight,  of  Portland,  Ore.,  have  recom- 
mended that  a  sand  sprinkler  be  purchased  and 
operated  by  the  city  for  the  sprinkling  of  sand 
<jn  the  slippery  hard-surfaced  pavements. 


Pennsylvania. 

•I«Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department,  Harris- 
burg,  Pa.,  scheduled  for  the  construction  of 
3,119  lin.  ft.  of  brick  block  paving,  16  ft.  wide, 
situated  as  follows :  From  the  county  line  on 
bridge  at  Curtin  St..  to  Decatur  Township  line 
at  Lingle  St.  Plans  and  specifications  can  be 
seen  at  the  office  of  the  State  Highway  De- 
partment. Harrisburg;  2117  Farmers',^  Bank 
Bldg.,  Pittsburgh  ;  lOOl  Chestnut  St..  Philadel- 
phia, and  at  Clearfield,  Pa.  Each  bid  must  be 
made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $1,000,  enclosed  in  a 
separate  sealed  envelope  (which  blank  and  en- 
velope will  be  furnished  upon  request), 
marked :  "Proposal  for  the  reconstruction  of 
a  section  of  road  in  Clearfield  County,  Osceola 
Borough."  Edward  M.  Bigelow  is  State  High- 
way Commissioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  3,i)!)0  ft. 
of  asphaltic  bituminous  macadam  road,  pene- 
tration method.  16  ft.  wide,  situated  as  fol- 
lows :  From  the  Galeton  borough  line  to  a 
point  near  the  property  of  M.  H.  Stebbins. 
Plans  and  specifications  can  be  seen  at  the  of- 
fice of  the  State  Highway  Department,  Har- 
risburg; 2117  Farmers'  Bank  Bldg.,  Pitts- 
burgh; 1001  Chestnut  St.,  Philadelphia,  and  at 
Wellsboro,  Pa.  Each  bid  must  be  made  upon 
a  blank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check  in 
the  simi  of  $l,OiM),  enclosed  in  a  .separate  sealed 
envelope  (which  blank  and  envelope  will  be 
furnished  upon  request)  marked:  "Proposal 
for  the  reconstruction  of  a  section  of  road  in 
Potter  County,  Pike  Township."  Edward  .M. 
Bigelow  is  State  Highway  Commissioner. 

^Bids  will  be  received  until  7  p.  m.,  Oct. 

14,  by  F.  M.  Newcomer,  Secretary  Council. 
Scottdale.  Pa.,  for  grading,  curbing  and  pav- 
ing of  Walnut  Ave.  from  the  west  side  of 
Chestnut  St.  to  the  west  side  of  Grove  St. ; 
also  of  Loucks  .Ave.  from  the  west  side  of 
"A"  St.  to  the  east  side  of  Homestead  .•\ve.. 
in  the  following  appro.ximate  (luantitics : 
Walnut  .'Xve.,  grading,  1,76!)  cu.  yds.;  backing 
stone,  234  lin.  ft.;  curbing  with  native  sand- 
stone, 2,275  lin.  ft. ;  paving  with  vitrified  block. 
2,763  sq.  yds. ;  paving  with  vitrified  hillside 
block,  795  sq.  yds.  Loucks  .Ave.,  grading. 
3,004  cu.  yds. ;  backing  stone,  255  lin.  ft. ;  curb- 
ing with  native  sandstone,  2,056  lin.  ft. ;  pa\- 
ing  with  vitrified  block,  2,300  sq.  yds.;  paving 
with  vitrified  hillside  blocks,  1.212  sq.  yds. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  Borough  Engineer,  T.  B.  (iibsou 
(South  Peim  Engineering  Co.),  at  Connells- 
ville,  Pa.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

4"Bi(ls  will  be  received  until   10  a.  m.,  Oct. 

15,  by  the  State  Highway  Department.  Har- 
risburg, Pa.,  for  the  reconstruction  of  5,841 
lin.  ft.  of  brick  block  paving,  16  ft.  wide,  situ- 
ated as  follows :  From  the  southwest  line  of 
.Avoca  Borough,  station  484.xl0,  via  Main  St.. 
to  the  Duryea  Borough  line,  station  542x51, 
Plans  and  specifications  can  be  seen  at  the  of- 
fice of  the  State  Highway  Department,  Har- 
risburg; 2117  Farmers'  Bank  Bldg.,  Pitts- 
burgh ;  1001  Chestnut  St.,  Philadelphia,  and  at 
305  Farr  Bldg.,  Scranton,  I^a.  Each  bid  nmst 
be  made  upon  a  blank  furnished  by  the  State 
Department,  accompanied  l>y  a  certified  check 
in  the  sum  of  $:H,000,  enclosed  in  a  separate 
sealed  envelope  (which  blank  and  envelope 
will  be  furnished  upon  request),  marked  "Pro- 
posal for  the  reconstruction  of  a  section  of 
road  in  Luzerne  County,  Avoca  Borough."  Ed- 
ward M.  Bigelow  is  State  Highway  Commis- 
sioner. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  24,435  lin. 
ft.  of  asphaltic-concrete  road,  on  a  concrete 
foundation  ;  and  brick  block  paving,  on  a  con- 
crete foundation,  16  ft.  wide,  situated  as  fol- 
lows: From  the  Avoca-Duryea  borough  line, 
in  Luzerne  County,  to  the  city  line  of  Scran- 
ton, in  Lackawanna  County.     Plans  and  speci- 


fications can  be  seen  at  the  office  of  the  State 
Highway  Department,  Harrisburg;  2117  Farm- 
ers' Bank  Building,  Pittsburgh;  liMil  Chestnut 
St.,  Philadelphia,  ami  at  305  Farr  Bldg.,  Scran- 
ton Pa.  E^ch  liid  nmst  be  made  upon  a  blank 
furnished  by  the  State  Highway  Department, 
accompanied  by  a  bond  in  the  sum  of  $10,(H|(|, 
with  corporate  security,  enclosed  in  a  separate 
sealed  envelope  ( which  blank  and  envelope 
will  be  furnished  upon  request),  marked: 
"Proposal  for  the  reconstruction  of  Section  5, 
on  Route  No.  5.  in  Luzerne  and  Lackawanna 
Counties."  Edward  M.  Bigelow  is  State  High- 
way Commissioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct 
15,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  11,100  lin. 
ft.  of  asphaltic-macadam  road,  16  ft.  wide,  sit- 
uated as  follows :  From  the  liorough  line  of 
Mechanicsburg.  on  South  Market  St..  toward 
Bowmansdale.  to  the  Gettysburg  Road.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harrisburg: 
2117  Farmers'  Bank  Bldg..  Pittsburgh,  and 
1001  Chestnut  St.,  Philadelphia,  L'a.  F^ch  bid 
must  be  made  upon  a  blank  furnished  by  the 
State  Highway  Department,  accompanied  by  a 
certified  check  in  the  sum  of  $2,-")0il,  enclosed 
in  a  separate  sealed  envelope  (which  blank  and 
envelope  will  be  furnished  upon  request), 
marked:  "Proposal  for  the  recimstruction  of 
a  section  of  road  in  Cumberland  County,  Up- 
per .Vllen  Township."  lulward  M.  Bifrclow  is 
State  Highway  Commissioner. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  14,317  lin. 
ft.  of  concrete  roadway  with  bituminous  top. 
16  ft.  wide,  situated  as  follows:  From  Beth- 
ayres,  station  1005x86.  to  the  city  line  of  Phil- 
adelphia, station  114!lxn3.  Plans  and  specifi- 
cations can  be  seen  at  the  office  of  the  State 
Highwav  Department,  Harri.sburg  ;  2117  farm- 
ers' Ba'nk  Building.  Pittsburgh,  and  lOOl 
Chestnut  St  ,  Philadelphia,  Pa.  Each  bid  must 
be  made  upon  a  blank  furnished  by  the  State 
Highway  Department,  accompanied  by  a  certi- 
fied check  in  the  sum  of  $2,(iou,  enclosed  in  a 
separate  sealed  envelope  (which  l)lank  and  en- 
velope will  be  furnished  upon  request), 
marked:  "Proposal  for  the  reconstruction  of 
a  section  of  road  on  Route  No.  198  in  Mont- 
gomery County,  Moreland  Township."  Ed- 
ward M.  Bigelow  is  State  Highway  Commis- 
sioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  liy  the  State  Highway  Department.  Harris- 
burg Pa.,  fur  the  reconstruction  of  10,615  lin. 
ft.  of  asphaltic-concrete  road  on  a  concrete 
foundation,  lii  ft.  wide,  situated  as  follows: 
From  the  tracks  of  the  P.  &  W.  Railroad,  sta- 
tion ;M4x85,  to  a  point  near  the  property  of 
1).  L.  Wagner,  station  451x00.  Plans  and  spe- 
cifications can  be  seen  at  the  office  of  the 
State  Highway  Department,  Harrisburg;  1001 
Chestnut  St.  Philadelphia,  and  at  2117  Farm- 
ers' Bank  Bldg.,  Pittsburgh,  Pa.  Each  bid 
must  be  ma<le  UDon  a  blank  furni.shed  by  the 
State  Highway  Department,  accompanied  by  a 
certified  check  in  the  sum  of  $2,5u0,  enclosed 
in  a  separate  sealed  envelope  ( which  blank 
and  envelope  will  be  furnished  upon  request), 
marked:  "Proposal  for  the  reconstruction  of 
a  section  of  road  on  Route  72  in  .Mlegheny 
County,  Shaler  and  Hampton  Townships." 
Edward  M.  Bigelow  is  State  Highway  Com- 
missioner. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department.  Harris- 
burg, Pa.,  for  the  reconstruction  of  8.8f)4  lin. 
ft.  of  asphaltic-macadam  road,  16  ft.  wide, 
situated  as  follows :  Beginning  at  the  bor- 
ough line  of  Indiana  and  extending  to  Two- 
licks  Creek,  or  County  Bridge,  this  being  a 
portion  of  the  Armagh  Road.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highwav  Department,  Harrisburg  ;  2117  Farm- 
ers' Bank  Bldg.,  Pittsburgh;  1001  Chestnut 
St.,  Philadelphia,  and  at  Clearfield  Trust  Bldg., 
Clearfield,  Pa.  liach  bid  inust  be  made  upon 
a  blank  furnished  by  the  State  Highway  De- 
partment, accompanied  by  a  certified  check  in 
the  sum  of  $2,500,  enclosed  in  a  separate  sealed 
envelope    (which  blank  and   envelope  will    be 


•i-  indicates  work  now  open  for  bids.    "S  indicates  a  contract  let  recently. 
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furnished  upon  request),  marked:     "Proposal 
for  the  reconstruction  of  a  section  of  road  in 
Indiana    County,    White    Township.      Edward 
M.  Bigelow  is   State   Highway  Commissioner. 
•I«Bids  will  be  received  until   10  a.  m.,  Oct. 
1"),  by  State  Highway  Department,  Harrisburg. 
Pa.,  for  the  reconstruction  of  '2,>i'>i  lin.  ft.  of 
brick  block  paving.  Hi  ft.  wide,  situated  as  fol- 
lows:     Beginning  at  the  intersection  of  Wayne 
.\ve.  and  Si.xth  St.,  thence  south  on  Sixth  St. 
to  the  borougli  line.     Plans  and  specifications 
can  be  seen  at  the  office  of  the  State  Highway 
Department,  Harrisburg;  2117  Farmers'  Bank 
Bldg.,  Pittsburgh;  1001  Chestnut  St.,  Philadel- 
phia, and  at  the  Clearfield  Trust  Bldg.,  Clear- 
field.     Pa.      Each   bid   must   be   made   upon   a 
blank  furnished  by  the  State  Highway  Depart- 
ment, accompanied  by  a  certified  check  in  the 
sum   of   $1,000,   enclosed   in  a   separate  sealed 
envelope    (which   blank   and   envelope  will   be 
furnished  upon  request),-  marked:     "Proposal 
for  the  reconstruction  of  a  section  of  road  in 
Indiana   County,   Indiana   Borough."     Edward 
M.   Bigelow  is  State  Highway  Commissioner. 
^Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department.  Harris- 
burg  Pa.    for   the   reconstruction  of   2160   lin. 
ft.  of  brick  block  paving  40  ft.  wide  situated 
as   follows:     From  the   east  line   of   the  bor- 
ough of  Claysville  to  the  west  line  of  the  bor- 
ough  of   Claysville.      Plans   and   specifications 
can  be  seen  at  the  office  of  the  State  Highway 
Department   Harrisburg:  2117   Farmers'   Bank 
Bldg.    Pittsburg:    1001    Chestnut    St.    Philadel- 
phia and  at  Washington  Pa,  Each  bid  must  be 
made  upon  a    blank   furnished    by  the    State 
Highway  Department  accompanied  by  a  certi- 
fied check  in  the  sum  of  $1500  enclosed  in  a 
separate  sealed  envelope  (which  blank  and  en- 
velope    will     be     furnished     upon     request), 
marked:   "Proposal   for  the  reconstruction  of 
a  section  of  road  on  Route  No.  114,  in  Wash- 
ington Countv,  Claysville  Borough."     Edward 
M.   Bigelow   is   State  Highway  Commissioner. 
^Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  State  Highway  Department,  Harrisburg. 
Pa.,  for  the  reconstruction  of  45,167  lin.  ft.  of 
asphaltic-concrete  road  on  a  concrete  founda- 
tion ;  and  asphaltic-bituminous  macadam  road, 
penetration   method,  on   a  telford   foundation, 
16   ft.   wide,   situated   as    follows :      From   the 
east  borough   line  of   Ridgway,   station  7(1x29. 
to  the  west  borough  line  of  St.  Marys,  station 
521x96.     Plans  and  specifications  can  be  seen 
at    the  office  of    the   State    Highway  Depart- 
ment, Harrisburg;  2117  Farmers'  Bank  Bldg., 
Pittsburgh;    1001   Chestnut    St.,     Philadelphia, 
and  at  'Warren,  Pa.     Each  bid  must  be  made 
upon  a  blank  furnished  by  the  State  Highway 
Department,    accompanied   by    a    bond    in   the 
sum   of   $10,000,    with   corporate   security,   en- 
closed  in   a   separate   sealed   envelope    (which 
blank  and  envelope  will  be  furnished  upon  re- 
quest),   marked:      "Proposal    for    the    recon- 
struction  of   Section    1,   on   Route   No.   99.   in 
Elk   County."     Edward    M.    Bigelow    is   State 
Highway  Commissioner. 

•{•Bids  shall  l)e  received  until  10  a.  m..  Oct. 
15,  bv  the  State  Highway  Department,  Harris- 
burg,' Pa.,  for  the  reconstruction  of  20.0o3  lin. 
ft  of  asphaltic-bituminous  macadam  road,  pen- 
etration method,  14  ft.  wide,  situated  as  fol- 
lows- From  the  east  line  of  Oakland  Borough 
to  the  New  York  state  line.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highwav  Department,  Harrisburg;  211i 
Farmers'  Bank  Bldg..  Pittsburgh;  10«tl  Oiest- 
nut  St  Philadelphia,  and  at  305  tarr  Bldg.. 
Scranton  Pa.  Each  bid  must  be  made  upon  a 
blank  furnished  bv  the  State  Highway  Depart- 
ment, accompanied  by  a  bond  m  the  sum  ot 
$10,000.  with  corporate  security,  enclosed  in 
a  separate  sealed  envelope  (which  blank  and 
envelope  will  be  furnished  upon  request), 
marked-  "Proposal  for  the  reconstruction  ot 
Section  5.  on  Route  No.  10,  in  Susfiuohanna 
Countv,  Oakland  Township.'  Edward 
Bigelow  is  State  Highway  Commissioner 

^iBids  will  be  received  until  10  a.  m_.  . 
15,  by  the  State  Highway  Department^  Harris- 
burg Pa  for  the  reconstruction  of  li,400  lin. 
ft  of  asphaltic-bituminous  macadam  road  oil 
a  telford  foundation,  penetration  method ;  and 


dation,  16  ft.  wide,  situated  as  follows :  From 
the  east  borough  line  of  Springboro  to  Hick- 
ernell.  Plans  an<l  specifications  can  be  seen 
at  the  office  of  the  State  Highway  Department, 
Harrisburg;  2117  Farmers'  Bank  Bldg.,  Pitts- 
burgh; lOOl  Chestnut  St,  Philadelphia,  and  at 
Warren,  Pa.  Eacli  l)id  must  be  made  upon  a 
blank  furnished  by  the  State  Highway  Depart- 
ment, accompanied  by  a  certified  check  in  the 
sum  of  $.'iOOO,  enclosed  in  a  separate  sealed 
envelope  (which  blank  and  envelope  will  be 
furnished  upon  request),  marked:  "Proposal 
for  the  reconstruction  of  a  section  of  road  in 
Crawford  County,  Spring  Township."  Ed- 
ward M.  Bigelow  is  State  Highway  Commis- 
sioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
15,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  8,'t84  lin. 
ft.  of  asphaltic-macadam  road,  16  ft.  wide,  sit- 
uated as  follows :  From  Logan  Crossing  to 
the  west  line  of  Connellsville  Borough.  Plans 
and  specifications  can  be  seen  at  the  office  of 
the  State  Highway  Department,  Harrisburg; 
2117  Farmers'  Bank  Bldg.,  Pittsburgh;  lOul 
Chestnut  St.,  Philadelphia,  and  Washington. 
Pa.  Each  bid  must  be  made  upon  a  blank  fur- 
nished by  the  State  Highway  Department,  ac- 
companied by  a  certified  check  in  the  sum  of 
$2,000,  enclosed  in  a  separate  sealed  envelope 
(which  blank  and  envelope  will  be  furnished 
upon  request),  marked:  "Proposal  for  the  re- 
construction of  a  section  of  road  in  Fayette 
County.  Dunbar  Township."  Edward  M.  Bige- 
low is  State   Highway  Commissioner. 

•{•Bids  will  be  received  until  10  a.  m..  Oct. 
15.  Iiy  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  4,271  lin. 
ft.  of  brick  block  paving,  16  ft.  wide,  situated 
as  follows :  From  the  west  line  of  Punxsa- 
tawnev  Borough,  on  Indiana  St.,  to  the  inter- 
section of  Indiana  and  Gilpin  Sts.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
State  Highwav  Department,  Harrisburg;  2117 
Farmers'  Bank  Bldg.,  Pittsburgh;  loul  Chest- 
nut St.,  Philadelphia,  and  at  Franklin,  Pa. 
Each  bid  must  be  made  upon  a  blank  fur- 
nished by  the  State  Highway  Department,  ac- 
companied by  a  certified  check  in  the  sum  of 
$1,000.  enclosed  in  a  separate  sealed  envelope 
(which  blank  and  envelope  will  be  furnished 
upon  request),  marked:  Proposal  for  the  re- 
construction of  a  section  of  road  in  Jefferson 
County,  Punxsutawney  Borough.  Edward  M. 
Bigelow   is   State   Highway  .  Commissioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
1.5,  by  the  State  Highway  Department,  Harris- 
burg, Pa.,  for  the  reconstruction  of  9,837  lin. 
ft.  of  asphaltic-bituminous  macadam  road,  pen- 
etration method,  16  ft.  wide,  situated  as  fol- 
lows :  From  a  point  near  the  property  of  Roy 
Putnam,  station  72x0,  to  Lander,  station  177x 
37.  Plans  and  specifications  can  be  seen  at 
the  office  of  the  State  Highway  Department, 
Harrisburg;  2117  Farmers'  Bank  Bldg.,  Pitts- 
burg; 1001  Chestnut  St.,  Philadelphia,  and  at 
Warren,  Pa.  Each  bid  must  be  made  upon  a 
blank  fiirnisbed  by  the  State  Highway  Depart- 
ment, accompanied  by  a  certified  check  in  the 


upon  request),  marked:  Proposal  for  the  re- 
construction of  a  section  of  road  in  Potter 
County,  (Jalcton  Borough.  Edward  Jfl.  Bige- 
low is  State  Highway  Commissioner. 

®Thc  c<miract  for  paving  Main  St..  in  the 
city  of  Portage,  Pa.,  has  been  awarded  by  the 
Borough  Council  to  .\nstead.  Shirk  &  Co..  of 
Gallitzin,  Pa.,  at  $2.29  per  sq.  yd.  The  contract 
includes  excavating,  furnishing  and  laying  ■•! 
Mack  brick  and  a  concrete  base.  The  Somer- 
set Contracting  Co.,  and  the  Union  Paving 
Co.,  of   Altoona,   Pa.,  bid  on  the  work. 

Rhode  Island. 

•{•Bi<ls  will  be  received  until  11  a.  m.,  <  )ct. 
26,  by  Bureau  of  'V'ards  &  Docks,  Navy  De- 
partment, Washington.  D.  C,  for  furnishing 
and  installing  vitrified  brick  pavement,  curli- 
iug,  catch  basins,  manhole  and  drainage  c.<ii- 
nections  complete  at  the  naval  station,  New- 
port, R.  I.  .-Xn  appropriation  of  $.5,IX)0  is  avail- 
able for  the  work.  H.  R.  Stanford  is  Chief 
of  the  Bureau. 

Texas. 

^•Bid>  will  be  received  until  7:30  p.  m.,  Oct. 
14,  by  C.  P.  Gregory,  City  Clerk,  Sherman. 
Texas,  for  the  construction  of  00,206  lin.  ft.  of 
straight  concrete  curb  and  gutter ;  2,5:J8  lin. 
ft.  of  curved  concrete  curb  and  gutter :  17.!l)Ci 
lin.  ft.  of  straight  concrete  curb;  78-4  lin.  ft. 
of  curved  concrete  curb;  o91  lin.  ft.  of 
straight  concrete  gutter.  This  work  is  also 
mentioned  under  Sewerage  &  Garbage  Dis- 
posal  in  this   issue. 

®The  Texas  Bitulithic  Co.,  .\ustin,  Tex.. 
has  been  awarded  the  contract  by  the  city  of 
.-Austin,  Te.x.,  for  the  laying  of  approximate!) 
43.000  sq.  yds.  of  wood  block,  bitulithic,  it 
bituminous  concrete  pavement,  at  $2.14  per 
s(i.  yd.  Bids  were  opened  Sept.  26  by  John  ( l. 
Johnson,  City  Clerk.  G.  S.  Iredell  is  City 
Engineer. 

®The  City  County  of  .-Vustin,  Tex.,  has  let 
a  contract  for  street  paving  to  the  amount  of 
$90,000  to  the  Texas  Bitulithic  Co.,  of  Kl 
Paso,  Tex.  Following  bids  were  received 
on  the  work :  Roach-Manigan  Paving  Co.. 
Fort  Worth,  wood  blocks,  $2,614;  General 
Construction  Co.,  Fort  Worth,  wood  blocks. 
$2.-58;  Creosoted  Wood  Block  Paving  Co.. 
New  Orleans.  $2.66%;  J.  O.  Polhemus  of 
.\ustin,  wood  blocks,  $2,848;  Knox  T.  John-on 
of  .\ustin,  wood  blocks,  $2.(i08 ;  Texas  Bitu- 
lithic Co.  (including  five-year  guarantee*. 
$2,208;  Texas  Bitulithic  Co.  (without  guar- 
anty), $2,158;  Roach-Manigan  Paving  G> . 
bituminous  concrete,  $2.058 ;  General  Cim- 
struction  Co..  bituminous  concrete,  $l.n!i4; 
Western  Paving  Co.  of  Oklahoma  City,  bi- 
tuminous concrete,  $1,794. 

The  citizens  of  Richmond,  Tex.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $175,000  for  roads  in  District 
No.  2. 

The  citizens  of  Cameron  County,  Tex.,  otx 
Oct.  2  voted  on  the  proposition  of  issuing 
bonds  to  the  amount  of  $250,0t>0  for  the  build- 
ing   and    maintenance    of    county    liighwa\  s. 


M. 
Oct. 


sum  of  $2,000,  enclosed  in  a  separate  sealed  Brownsville  is  the  county  seat 
envelope  (which  blank  and  envelone  will  be 
furnished  upon  request),  marked:  Proposal 
for  the  reconstruction  of  a  section  of  road  in 
Warren  Countv,  Farmington  Township.  Ed- 
ward M.  Bigelow  is  State  Highway  Commis- 
sioner. 

4>Bids  will  be  received  until  10  a.  m.,  Oct. 
1.5,  bv  State  Highway  Department,  Harrisburg. 
Pa.,  for  the  recinistruction  of  6,283  lin.  ft.  of 
brick  block  and  asphaltic-bituminous  macadam 
road,  penetration  method,  16  ft.  wide,  situated 
as  follows:  From  School  St.,  station  2:5x20, 
near  the  property  of  Jas.  Calhoun,  to  the  Pike 
Township  line,  station  88x03.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  the  State 
Highway  Department,  Harrisburg:  211 1 
Farmers'  Bank  Bldg.,  Pittsburgh;  1001  Chest- 
nut St.,  Philadelphia,  and  at  Wellsboro,  Pa. 
Each  b'i<l  must  be  made  upon  a  blank  fur- 
nished bv  the  State  Highway  Department  ac- 
companied by  a  certified  check  in  the  suin  of 
$I,.500.  enclosed  in  a  separate  sealed  envelope 
(which  blank  and  envelope  will  be   furnished 


an  asphaltic-concrete  road  on  a  concrete  foun- 

.{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


The  city  authorities  of  Texarkana.  Tex., 
are  considering  a  proposition  to  pave  St.-ite 
Line  .•\vc.,  from  the  Union  Station,  a  dis- 
tance of  about  2,000  ft.  Either  brick  or  wiH>d- 
en  block  would  be  used.  The  estimated  cost 
of  the  work  is  pl.aced  at  $40,0tH). 

The  Commissioners'  Court  of  Lcvaca  Coun- 
ty, Tex.,  has  ordered  for  justice  court,  pre- 
cinct No.  7,  which  includes  Sweet  Home  and 
Yoakum,  an  election  for  Oct.  28  to  determine 
whether  or  not  to  issue  bonds  to  the  amount 
of  $liiO,iKiO  for  the  improvement  of  public 
roads  in  the  precinct.  Halletsville  is  the  coun- 
ty scat. 

The  good  roads  committee  of  the  Com- 
merciardub  of  Trinity,  Tex,,  is  making  an 
eflfort  to  build  a  network  of  six  routes  out  of 
Trinitv  to  connect  with  other  propose<l  ri>utcs 
coming  into  the  city.  The  dist.ince  re<iuircd 
to  connect  with  long  distance  routes  will  be 
about  16  miles  north  and  south  of  Trinii). 
which  will  connect  with  routes  now  in  build- 
ing between   Palestine  and   Galveston. 
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Utah. 

®P.-  J.  Moran  of  Salt  Lake  City,  Utah,  has 
been  awarded  the  contract  by  that  city.  Noble 
Warrnm,  City  Recorder,  for  Paving  No.  83— 
Fifth  East  St.,  from  10th  South  St.  to  12th 
South  St.,  at  $61,382.  The  work  includes 
grade,  gutter  and  curb  with  cement,  construct 
drainage  and  irrigation  systems  across  inter- 
sections and  back  of  curb,  of  corrugated  iron 
waterways  varying  from  12  ins.  to  24  ins.  in 
diameter,  and  of  vitrified  pipe  varying  from 
'6  ins.  to  24  ins.  in  diameter,  build  concrete 
conduit  for  conveying  Parley's  creek  along 
the  east  side  and  across  Fifth  East  St.,  and 
pave  with  asphalt  on  5-in.  concrete  base  with 
a  2-in.  wearing  surface,  36  ft.  between  curbs. 
Fifth  East  St.  between  10th  South  and  12th 
South  Sts.  Bids  were  opened  Oct.  1. 
Virginia. 

^Bids  will  be  received  until  noon,  Oct.  18, 
■by  clerk's  office,  Alexandria  C.  H.,  Va.,  for 
the  improvement  of  about  three-fourths  of  a 
mile  of  Washington-Alexandria  turnpike  from 
the  end  of  the  present  improvement  to  the 
new  Washington  Brick  Company's  yard,  with 
rubble  paving  and  an  alternate  bid  is  asked 
on  brick  block.  Plans  are  on  file  at  the  office 
of  the  clerk.  P.  St.  J.  Wilson,  Richmond, 
Va.,  is  State  Highway  Commissioner. 
■Washington. 

^Bids  will  be  received  until  Oct.  14,  by 
Board  of  County  Commissioners,  Walla  Wal- 
la, Wash.,  for  the  construction  of  permanent 
highway  No.  3,  at  an  estimated  cost  of  $4-5,000. 

®Wilson  Bailey  Construction  Co.  has  been 
awarded  the  contract  by  the  City  Council  of 
Walla  Walla.  Wash.,  for  the  construction  of 
paving  work  on  E.  Sumach  and  N.  Rose  Sts., 
at  $6,009. 

®The  City  Council  of  Wenatchee,  Wash., 
has  adopted  a  resolution  calling  for  the  paving 


of  Wenatchee  Ave.,  from  Kittitas  St.  north 
to  the  city  limits  and  for  laying  an  8-in.  steel 
water   main    on   the   same   street,   at  $lo0,000. 

®The  Bitu-Mass  Paving  Co.,  Spokane, 
Wash.,  has  been  awarded  the  contract  by  that 
city,  for  the  paving  of  Boone  .A.ve.,  at  $34,450. 

®The  Barber  Asphalt  Paving  Co.,  Henry 
Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  bv  the  Board  of  Public  Works  of 
that  city,  for  the  construction  of  an  asphalt 
top  pavement  on  Spokane  St.  and  W.  Spo- 
kane St.,  at  $21,786.  Contract  was  awarded 
Sept.  27. 

Plans  and  specifications  are  before  the 
Board  of  Public  Works  of  Seattle,  Wash., 
for  the  grading  of  Oilman  Ave.  et  al.,  at  an 
estimated  cost  of  $53,000.  The  work  will  m- 
clude  112.000  cu.  yds.  of  grading,  452,000  ft. 
of  lumber.  45,310  lbs.  of  bulkhead  iron,  and 
6,000  ft.  of  barge  piling. 

The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  approved  plans  and  specifications 
for  the  paving  of  Queen  .-Xnne  Blvd.,  includ- 
ing 31,000  sq.  yds.  of  asphalt  or  Dolarway 
paving  and  18,000  ft.  of  special  curb.  The 
cost  of  the  work,  using  asphalt,  is  estimated 
at  $65,000:  with   Dolarway,  $-53,000. 

The  city  of  Kennewick,  Wash.,  plans  to 
construct  about  25,000  sq.  yds.  of  hard  sur- 
face paving  this   fail. 

Wisconsin. 

^Bids  will  be  received  10 :30  a.  m.,  Oct.  11, 
by  Departmient  of  Public  Works,  J.  P.  Sherer, 
Deputv  Commission,  Milwaukee,  Wis.,  for 
necessary  labor  and  material  for  constructing 
a  creosoted  block  pavement,  about  1,400  sq. 
vds.,  on  that  portion  of  the  roadway  on  Sixth 
St.  viaduct  lying  between  the  curb  lines  on 
each  side  and  1  ft.  outside  of  the  outside  rail 
of  said  street  railway  tracks  and  on  such  por- 
tion of  roadway  as  may  be  designated,  all  in 


accordance  with  specifications.  Said  work 
must  be  completed  within  20  days  of  the 
award  of  the  contract,  failing  in  which  the 
contractor  shall  pay  to  the  city  of  Milwaukee 
as  liquidated  damages,  the  sum  of  $25  per  day 
for  each  and  every  day's  delay  in  completing 
the  contract.  Bidder  must  state  a  price  per 
sq.  yd.  of  paving.  The  bidder  must  deposit 
with  the  Commissioner  of  Public  Works  tlie 
amount  of  $600  in  money  or  duly  certified 
bank  check. 

•J«Bids  will  be  received  until  10:30  a.  m., 
Oct.  11,  by  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  all  labor  and 
material  necessary  to  grade  the  roadway  and 
sidewalks,  to  lay  a  concrete  foundation,  5  ins. 
thick,  on  the  roadway  and  to  construct  com- 
bination curb  and  gutter  and  cement  sidewalks 
on  Highland  Boulevard.  The  following  is  an 
estimate  of  the  work  to  be  done :  Cu.  yds. 
grading,  590 ;  sq.  yds.  concrete  in  roadway, 
2,640 :  lin.  ft.  combination  cement  curb  and 
gutter,  823 ;  sq.  ft.  cement  sidewalks,  10,826. 
The  bidder  must  deposit  with  the  commis- 
sioner of  public  works  the  amount  of  $300  in 
money  or  duly  certified  bank  check. 

®Wm.  Ryan,  Cherry  St.,  Janesville,  Wis., 
has  been  awarded  the  contract  by  that  city, 
C.  V.  Kerch,  City  Engineer,  for  the  construc- 
tion of  a  macadam  faced  gravel  road  at  $1,743. 
G.  D.  Cannon  of  Janesville  secured  the  con- 
tract for  constructing  curb  and  gutters  on 
South  Third  St.  and  other  streets.  Bids  were 
opened  Oct.  3. 

The  Manitowoc  County  Board,  Manitowoc, 
Wis.,  has  been  asked  for  an  appropriation  of 
$10,000   for   the   improvement   of   public  high- 
ways under  the  new  state  highway  law. 
Canada. 

The  citizens  of  North  VancouTcr,  B.  C.  on 
Oct.  5  voted  on  the  proposition  of  expending 
$50,000  for  street  improvements. 


B  R  I  D  GE  S  —  S  T  E  E  L     AND      CONCRETE 


Arizona. 

State  Engineer  Cobb,  Phoenix,  Ariz.,  recent- 
ly visited  Antelope  Hill  near  Yuma  and  Dome, 
the  proposed  sites  for  tlie  construction  of  the 
bridge  over  the  Gila  River.  Nothing  definite 
has  as  yet  been  decided  in  regard  to  the  loca- 
tion of  the  structure. 

Delaware. 

A  hearing  will  be  held  by  Maj.  R.  R.  Ray- 
mond, U.  S.  Engineer,  Wilmington.  Del.,  at 
the  commissioners"  meeting  room,  8th  St.  and 
•Central  Ave.,  Ocean  City,  N.  J.,  on  the  appli- 
cation of  the  Ocean  City  .'\utomobile  Bridge 
Co.,  for  approval  of  plans  for  automobile 
bridge  between  Somers  Point  and  Ocean  Citv, 
N.  J. 

California. 

^•Bids  will  be  received  until  10  a.  m.,  Oct. 
14,  by  the  Board  of  County  Supervisors,  Oak- 
land, Calif.,  for  the  construction  of  a  rein- 
forced concrete  bridge  over  a  small  creek  in 
•Castro  valley,  estimated  to  cost  $1,450. 

Idaho. 

®CarscaIlen  Bros.,  Coeur  d'Alene,  Idaho, 
liave  been  awarded  the  contract  for  the  con- 
struction of  the  new  steel  bridge  over  the  St. 
Joe  River  at  St.  Maries.  The  cost  of  the  con- 
struction is  $18,000. 

Illinois. 

^Bids  will  be  received  until  Oct.  14,  by  the 
Township  Commissioners  of  Highways,  El- 
wood,  111.,  and  Bridge  Committee  of  the  Board 
of  Will  County  Supervisors,  Joliet,  111.,  for  the 
construction  of  a  bridge  over  Jackson  Creek 
between  Sections  12  and  13,  Jackson  Township. 
Plans  and  specifications  mav  be  seen  at  the 
office  of  D.  N.  Blatt.  Town  Clerk  of  Jackson 
Township,  Elwood,  111. 

•{•Bids  will  be  received  up  to  10  a.  m.,  Oct. 
11,  1912,  at  the  Town  Hall,  Godfrey,  III,  for 
the    construction    of    four    reinforced    concrete 


bridges,  to  be  built  in  Godfrey  Township,  Mad- 
ison Countv.  T.  C.  Rainer,  Town  Clerk,  God- 
frev.  111.  Mill,  Henderson,  Watts  and  Weber 
Bri'dges— Spans  24,  18.  12  and  4.5  ft.;  width, 
18.  18,  42  and  21.5  ft.  Estimated  concrete, 
104.1;  95.1;  148.9  and  34.3  cu.  yds.  Nearest 
railroad  stations,  3,  2,  IVi  and  IV*  miles  to 
Godfrey.  No  local  concrete  materials  avail- 
able. Present  bridges,  no ;  14  ft.  span,  wood ; 
5  ft.  stone  box  and  extension  to  stone  arch. 
Low  water  flow,  trace,  trace,  dry,  dry.  High 
water  flow  about  10,  8,  8  and  4  ft.  Excavation, 
clay  to  shale ;  sand  to  shale ;  soft  mud  and  clay. 
Engineer's  estimate,  $4,875.  Work  to  be  com- 
pleted on  or  before  Dec.  20,  1912.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared  by 
the  Illinois  Highwav  Commission,  which  may 
be  seen  at  the  Town  Clerk's  office  or  may  be 
obtained  upon  application  in  writing,  from  the 
Illinois  Highway  Commission,  Springfield,  111. 

4*Bids  will  be  received  up  to  10  a.  m.,  Oct. 
16,  1912,  at  the  Farmers'  Bank,  Bethalto,  111., 
for  the  construction  of  two  reinforced  con- 
crete bridges  and  two  reinforced  concrete  cul- 
verts to  be  built  in  Fort  Russell  Township, 
Madison  County.  Jno.  B.  Jenkinson,  Town 
Clerk,  Edwardsville,  111.  Isken  Bridge — Span, 
40  ft.;  roadway,  18  ft.;  height,  18.5  ft.  Es- 
timated concrete,  167.7  cu.  yds. ;  reinforcing 
steel,  19,530  lbs.  Nearest  railroad  station, 
Bethalto,  3  miles.  Gravel  in  creek,  about  3 
miles  from  bridge  at  20  cts.  per  cu.  yd.  in  pit, 
runs  about  85  per  cent  sand.  Present  bridge, 
42-ft.  span,  steel  on  tubes.  Green  timber  for 
false  work  may  be  cut  near  the  site.  Low- 
water  flow,  trace ;  high  water  about  10  ft. 
deep.  Footings  to  be  carried  about  3%  ft. 
below  stream  bed,  in  clay  and  gravel.  Stahl- 
hut  Bridge — Span,  10  ft.;  roadway,  20  ft.; 
height,  16  ft.  Estimated  concrete,  77.6  cu.  yds. ; 
reinforcing  steel,  5,010  lbs.  Nearest  railroad 
station  Bethalto.  4%  miles.  Gravel  in  creek, 
about   6   mil'cs   from   bridge  at  20  cts.  per  cu. 


yd.,  runs  about  85  per  cent  sand.  No  present 
bridge.  Green  timber  for  false  work  can  be 
cut  near  the  site.  Low  water  flow,  dry;  high 
water,  about  6  ft.  deep.  Excavation  to  go 
about  4  ft.  below  stream  bed  in  clay.  Susanke 
Culvert — 4  ft.  skew  box,  36  ft.  long.  Estimated 
concrete,  25.8  cu.  yds. ;  reinforcing  steel,  2,730 
lbs.  Excavation,  clay.  Low  water  flow^  dry ; 
high  water,  about  2  ft.  Nearest  railroad  sta- 
tion, Gard  Siding,  Vi  mile.  Hadley  Culvert — 
6  ft.  box,  21  ft.  long.  Estimated  concrete,  28 
cu.  yds.;  reinforcing  steel,  2.830  lbs.  Nearest 
railroad  station,  Carpenter,  GM:  miles.  Low 
water,  dry ;  high  water,  about  6  ft.  Excavation, 
black  loam.  Engineer's  estimate,  $4,500.  Work 
to  be  completed  on  or  before  July  1,  1912. 
More  detailed  information  may  be  had  by  an 
examination  of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,  III. 

•I*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m..  Oct.  16,  at  his  office,  Room  406 
City  Hall,  for  furnishing  and  delivering  all 
labor,  materials,  etc.,  necessary  to  repair  the 
pile  protection  at  the  northeast  corner  of  the 
State  St.  bridge,  over  the  Chicago  River, 
itemized  bids  will  be  received  as  follows : 
(A)  pulling  old  piles,  (B)  removing  old  caps 
and  waling,  (C)  furnishing  and  driving  piles. 
(D)  furnishing  and  placing  oak  caps  and 
wales,  (E)  furnishing  and  placing  pile  chains, 
(F)  furnishin.g  and  placing  boat  spikes.  (G) 
furnishing  and  placing  steel  shield  plate. 
Cash  or  certified  check  must  accompany  pro- 
posal. 

®Ed.  Conney,  Tremont,  111.,  at  $7.50.  was 
awarded  the  contract  for  the  Davis  and  Dillon 
culverts.  Elm  Gro\'e  Township,  Tazewell  Coun- 
ty, on  Sept.  25.  Schmidt  Construction  Co.. 
Peoria,  111.,  bid  $7-25  for  the  work. 


4"  indicates  -work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®Burnham  &  Ives  Co.,  Bloomington,  111.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  60-ft.  steel  span  bridge  on  abutments 
over  the  Swale  about  1%  miles  southeast  of 
Fisher.  111.  The  bid  for  the  work  was  $2,290. 
F.  O.  Diifour,  Urbana,  111,,  is  Engineer. 

©The  contract  for  the  superstructure  of  the 
Dennis  bridge  located  over  the  river  2Vj  miles 
northwest  of  Lovington,  111.,  has  been  let  to  the 
County  Board  of  Supervisors  and  the  Town- 
ship Highwav  Commissioners  to  the  Illinois 
Bridge  &  Iron  Co.,  Sullivan,  111.,  at  $1,972.  The 
structure  will  be  80  ft.  in  length. 

®The  Decatur  Bridge  Co.,  Decatur,  III.,  has 
been  awarded  the  contract,  at  $1,850,  for  the 
construction  of  the  bridge  in  Truro  township, 
3  miles  north  of  Williamsfield,  Kno.x  County, 
111. 

®The  Chicago  &  Alton  Railway  Co.,  H.  T. 
Douglas,  Jr.,  Chief  Engineer,  Chicago,  111.,  has 
let  contracts  for  the  construction  of  two 
bridges  on  its  line  in  Illinois.  The  American 
Bridge  Co.,  Pennsylvania  Bldg.,  Philadelphia, 
Pa.,  was  awarded  the  contract  for  the  recon- 
struction of  the  bridge  over  the  Kankakee 
River  at  Wilmington,  substituting  for  the 
through  truss  spans  five  deck  plate  girder 
spans,  designed  for  Coopers  E-60  loading.  The 
substructure  of  the  bridge,  with  the  exception 
of  the  slight  reconstruction  of  the  abutments 
by  company  forces  will  remain  unchanged.  The 
American  Bridge  Co.  was  also  awarded  the 
contract  for  the  superstructure  of  the  97-ft. 
span  over  Salt  Creek  near  Mason  City,  111. 
The  substructure  for  this  bridge  went  to  the 
Gould  Const.  Co..  Davenport,  la. 

The  Bridge  Committee  of  the  Board  of 
Supervisors  of  McLean  and  DeWitt  Counties, 
111.,  and  Road  Commissioners  of  Rutledge  and 
Empire  townships  have  decided  to  construct  a 
110-ft.  steel  and  concrete  bridge  over  the  Salt 
Creek  on  the  county  line.  Bloomington,  111., 
is  county  seat  of  McLean  County. 

The  Board  of  Schuyler  County,  Rushville. 
111.,  received  and  rejected  the  following  bids 
for  the  construction  of  the  Star  bridge  over 
Crooked  Creek:  Illinois  Bridge  Co.,  $5,075; 
Buck  Bridge  Co.,  $4,800 ;  Stites  Steel  Co.,  $5,- 
100 ;  Stupp  Bros.,  $5,200 ;  Miller  &  Borcherid- 
ing,  $5,325;  Attica  Bridge  Co.,  $5,225;  C.  A. 
Weatheral  &  Son,  $.5,445;  Weatheral  &  Co., 
$4,950.  New  bids  will  be  asked  in  December. 
All  bids  received  Sept.  24  for  the  construc- 
tion of  the  highway  bridge  o^Kr  the  Sangamon 
River  about  1%  miles  south  of  Fisher,  111., 
have  been  rejected  by  the  bridge  committee 
and  the  work  will  be  readvertised  next  sprmg. 
F.  O.  Dufour,  Urbana.  111.,  is  Engineer. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  has 
submitted  a  proposition  to  the  city  of  Peoria, 
111.,  offering  to  do  its  share  toward  erecting  the 
Bridge  St.  viaduct  providing  the  ends  of  Han- 
cock, Green  and  Irving  Sts.  are  turned  over  to 
the  company. 

The  Committee  on  Railroads  and  the  Com- 
mittee on  Streets  and  Alleys  of  the  Rockford 
City  Council  have  presented  a  recommenda- 
tion that  the  city  engineer  request  the  officials 
of  the  Chicago  &  Northwestern  R.  R.  to  extend 
the  Kishwaukee  St.  bridge  the  full  width  of 
the    street.      Edwin    Main    is    City     Engmeer, 

Rockford,  111.  •      .    c     .    01   , 

Bids  as  follows  were  received  Sept.  24  hy 
L.  E.  McGann.  Commissioner  Public  Works, 
Chicago,  111.,  for  constructing  superstructure 
of  a  double-leaf  bascule  bridge  at  92nd  St. 
over  Calumet  River:  Ketler-Elliott  Erection 
Co,  32  N  Clark  St.,  Chicago,  $1.56,8.50;  Gin- 
dele  Bros.  &  Co.,  Chicago,  111.,  $176,300 ;  Stro- 
bel  Steel  Construction  Co.,  Chicago,  $177,000 
The  following  bids  were  received  Sept.  24 
by  L.  E.  McGann,  Commissioner  Public 
Works,  Chicago,  III,  for  constructing  sub- 
structure of  double-leaf  bascule  bridge  over 
the  Calumet  River  at  92nd  St.:  Byrne  Bros., 
$114  409-  Walsh  &  Mastcrson,  $116,093;  Great 
Lakes  Dredge  &  Dock  Co.,  $119,900:  National 
Contracting  Co  $127,856;  Fitzsimmons  &  Con- 
nell  Dredge  &  Dock  Co.,  $130,281. 

Indiana. 

^.Bids  will  be  received  until  Oct.  12.  by 
Board  of  County  Commissioners,  Richmond, 
Ind.,    for    the    construction    of    the    following 

•i*  indicates 


bridges :  Milton  bridge,  in  Washington  town- 
ship ;  James  Brown  bridge;,  north  of  Fountain 
City;  Beeson  bridge,  in  Harrison  township; 
George  Ebersole  bridge,  one  mile  south  of 
Walnut  Level ;  Lindie  Pennland  bridge,  north 
of  Fountain  City  and  the  National  Road  bridge, 
between  East  Germantown  and  Cambridge 
City. 

The  North  Side  Civic  Improvement  Associa- 
tion, Fort  Wayne,  Ind.,  is  strongly  advocating 
the   construction    of   bridges   over   St.    Mary's 
River  at  Bartholdt  and  Harrison  Sts. 
Iowa. 

®The  Board  of  Jackson  County  Supervisors 
Matiuokcta,  la.,  has  awarded  contracts  for  the 
construction  of  four  bridges  to  the  Clinton 
Bridge  &  Iron  Works,  Clinton,  la.,  as  follows : 
100-ft.  span  at  Watson  School,  $2,990;  100-ft. 
span  at  Mill  Rock,  $2,990;  Crabtown  bridge, 
50-ft.  span  with  wood  floor,  $975;  Lamotte 
bridge,  40-ft.  span,  $1,160. 

The  City  Engineering  Department  of  Coun- 
cil Bluffs,  la.,  has  made  complete  levels  of 
the  bridges  across  Indian  Creek  between 
Broadway  and  16th  Ave.  and  same  will  be 
placed  upon  a  map  for  use  by  the  City  Council 
in  considering  the  raising  of  all  the  railroad 
bridges  south  of  Broadway.  The  levels  show 
the  height  of  the  lower  girder  above  the  water 
and  also  the  elevation  of  the  rail  crossing  each 
span. 

The  City  Council  of  Cedar  Falls,  la.,  has 
requested  the  officials  of  the  Illinois  Central 
Ry.  to  lengthen  the  bridge  over  the  Cedar 
River  at  that  city  to  make  allowance  for  the 
highwater  in  the  spring. 

Kansas. 

At  the  special  election  held  at  Topeka,  Kans.. 
recently  the  proposition  to  issue  $145,000  of 
bonds  for  the  reconstruction  of  14  bridges  with 
concrete  structures. 

A  movement  is  on  foot  toward  inducing  the 
Commissioners  of  Reno  County,  Hutchinson, 
Kan.,  to  pass  a  resolution  appropriating  $25,- 
000  for  the  construction  of  a  new  concrete 
bridge  over  the  Arkansas  river  at  Main  St. 

Louisiana. 

•J'Bids  will  be  received  until  10  a.  m.,  Oct. 
22,  by  L.  H.  Baker,  Secretary-Treasurer, 
Shreveport,  La.,  for  the  construction  of  the 
superstructure  of  the  proposed  steel  traffic 
liridge  over  the  Red  River  at  a  cost  of  about 
$170,000.  Each  bid  must  be  accompanied  by 
a  certified  check  for  $3,000.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  the  city 
engineer  or  Hedrick  &  Cochrane,  Consulting 
Engineer,   1118  McGee   St.,  Kansas   City,  Mo. 

Maryland. 

A  conference  was  recently  held  by  City  En- 
gineer H.  K.  McCay,  Baltimore.  Md..  with  S. 
L.  West,  Councilman  of  the  Third  Ward,  and 
residents  of  Hampden  and  Woodberry  relative 
to  the  construction  of  the  proposed  Druid  .\ve. 
viaduct.  Nothing  definite  in  regard  to  the 
matter  has  as  yet  been  decided  upon. 

Massachusetts. 

®Holbrook,  Cabot  &  Rollins,  0  Beacon  St., 
Boston,  Mass..  have  been  awarded  the  contract 
for  the  construction  of  a  bridge  over  the  Mys- 
tic River  near  Sullivan  Sq.  on  the  extension 
of  the  Boston  Elevated  Ry.  to  Maiden.  The 
structure  will  cost  approximately  $125,000.  It 
will  be  of  steel  and  about  800  ft.  long  with  a 
bascule  lift  span. 

A  committee  has  been  appointed  to  report 
to  the  town  board  of  Westhcld,  Mass.,  on  the 
proposition  to  construct  a  new  bridge  to  replace 
the  present  Elm  St.  bridge  over  the  Westficld 
River.  W.  S.  Kellog  is  Chairman  of  the  com- 
mittee. 

Michigan. 

The  Board  of  Wayne  County  Supervisors, 
Detroit.  Mich.,  has  granted  the  Detroit,  Dclray 
&  Dearborn  R.  R.  (Michigan  Central)  per- 
mission to  construct  a  temporary  bridge  over 
the  River  Rouge  to  relieve  and  prevent  freight 
congestion.  The  matter  has  now  been  taken 
up  with  Lieut.  Col.  Mason  M.  Patrick,  U.  S. 
F.ngincer,  Detroit,  Mich. 
work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


A  commission  has  been  appointed  by  the 
Major  of  Grand  Haven.  Midi.,  to  determine 
the  necessity  of  constructing  a  new  bridge  over 
the  Grand  River  at  that  place. 

Minnesota. 

Citizens  of  Duluth,  Minn.,  are  ad*ocating 
the  construction  of  a  new  bridge  over  Polk  St 
at  .57th  Ave.  to  replace  the  present  structure 
which  is  declared  to  be  in  a  dangerous  con- 
dition. 

Missouri. 
Providing  the  proposition  to  issue  $6.50.000 
for  the  construction  of  bridge  in  Kansas  City, 
Mo.,  is  carried  it  has  been  agreed  that  $.50,000 
will  be  appropriated  as  the  city's  share  for  the 
viaduct  over  the  railroad  tracks  at  Chestnut 
St.  canyon  in  the  East  Bottoms. 

It  is  reported  that  the  Wabash  R.  R.  has 
decided  to  rebuild  the  bridge  over  the  Mis- 
sissippi River  at  Hannibal,  Mo.  Plans  will 
probably  be  prepared  for  the  work  at  once. 
The  moving  of  the  draw  span  directly  into  the 
channel  will  be  included  in  the  work.  A.  O. 
Cunningham,  St.  Louis,  Mo.,  is  Chief  Engineer. 
Nebraska. 
It  is  said  that  R.  L.  Huntley,  Chief  Engineer, 
and  .\ssistant  General  Manager  of  the  Union 
Pacific  Ry.,  Omaha,  is  planning  to  confer  with 
the  Street  Committee  of  the  Chamber  of  Com- 
merce, Denver,  Colo.,  in  regard  to  the  con- 
struction of  the  proposed  riaduct  over  the 
tracks  near  the  stock  yards.  The  cost  of  the 
work  contemplated  is  estimated  roughly  at 
$507,000. 

At  a  conference  between  State  Engineer  D. 
D.  Price,  Lincoln,  Nebr.,  and  Dodge  County- 
Board  of  Supervisors  it  was  decided  to  change 
the  specifications  of  the  contract  to  call  for 
one  180-ft.  span  and  one  100-ft.  span  instead 
of  three  100-ft.  spans.  The  matter  will  now 
be  taken  up  with  the  Saunders  County  Board 
of  Commissioners. 

New  Jersey. 
The  Island  Heights  &  Seaside  Park  Bridge 
Co.  of  Toms  River,  N.  J.,  has  been  incorpor- 
ated with  a  capital  stock  of  $125,000  for  the 
construction  of  a  bridge  in  Ocean  County.  The 
incorporators  are:  E.  H.  Berr)-.  Toms  River. 
N.  J. ;  Geo.  H.  Holman.  same ;  Thos.  T.  Nel- 
son. Philadelphia,  Pa.:  T.  Milton  Slim,  same: 
F.  C.  Stanwood.  Island  Heights,  N.  J. 
New  York. 
•J'Bids  will  be  received  until  1  p.  m..  Oct. 
14,  bv  State  Commission  of  Highways.  5-5  Lan- 
ca.ster  St.,  .Albanv,  N.  Y.,  for  the  construction 
of  the  South  Bay  Bridge  west  of  Whitehall. 
N.  Y.,  in  Washington  County.  D.  W.  Peck  is 
Supt.  of  Public  Works. 

At  a  recent  conference  Col.  J.  G.  Warren. 
U.  S.  Enp-ineer.  Buffalo.  N.  Y.,  recommended 
that  the  Bridge  Committee.  Rochester.  N.  Y.. 
take  steps  toward  rebuilding  the  R.  W.  &  O. 
R.  R.  bridge  providing  an  upper  deck  for  high- 
way traffic.  Louis  J.  Dubelbciss  is  Chairman 
of  the  Bridge  Committee  of  the  Munroe 
Countv   Board  of   Supervisors. 

The  Board  of  Oswego  County  Supervisors. 
Oswego.  N.  Y.,  will  take  np  for  considera- 
tion the  matter  of  building  a  new  bridge  over 
the  Oswego  River  at  Minetto  to  replace  the 
damaged  structure  at  that  place. 

The  town  board  of  Owego,  N.  Y.,  has 
adopted  plans  approved  by  the  Lackaw.inna 
R.  R.  for  the  construction  of  temporary  bridge 
repairs  to  the  bridge  and  for  changing  the  high- 
way approacli  at  the  south  end  of  the  Heming- 
ville  bridge.  Bids  for  the  work  will  be  ad- 
vertised for  shortiv 

Ohio. 
•}«Rids  will  be  received  until  noon.  Oct.  25. 
by  the  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O..  for  the  construction  of 
a  bridge  over  Mill  Cncck  on  Clark  road  in 
Sycamore  township.  Albert  Rcinhardt  is 
Clerk.  ^       ,, 

4»Bids  will  be  received  nnfti  noon.  Oct.  'J4. 
by  Board  of  County  Conitnissioner.'s  at  the 
office  of  Peter  Frank,  Jr.,  County  .\udilor. 
Upper  Sandusky.  O.,  for  the  furnishing  of 
material   and   erecting  two 
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superstructures  and  substructures  for  same,  as 
follows :  One  bridge  over  the  Sandusky  River 
at  Mexico,  in  Tymochtee  township,  known  as 
the  Mexico  bridge ;  length  of  span  187  ft.,  cen- 
ter to  center;  also  two  new  sandstone  abut- 
ments for  same.  One  overflow  bridge  for  the 
Sandusky  River  in  Tymochtee  township,  near 
the  Qierokee  Ford  bridge ;  length  of  span  108 
ft.  and  7  ins.,  center  to  center ;  and  also  two 
new  sandstone  abutments  for  same.  Also  for 
Cherokee  Ford  fill  in  Tymochtee  township. 
Bids  for  superstructure  and  substructure  must 
be  submitted  separately  and  in  accordance 
with  the  plans  and  specifications  on  tile  in  the 
.Auditor's  Office,  Wyandotte  county,  Ohio.  .Ml 
proposals  must  he  accompanied  by  a  deposit  of 
$200  or  a  certified  check  for  same  amount. 

•{•Bids  will  bo  received  until  noon,  Oct.  '28, 
by  Board  of  Lake  County  Commissioners, 
Painesville,  O.,  for  the  construction  of  the 
abutments  and  wing  walls  for  the  bridge  near 
the  farm  of  Charles  Dewey  in  Kirtland  town- 
ship. A  certified  check  for  10  per  cent  the 
amount  bid  must  be  filed  with  each  proposal. 
W.  A.  Davis   is   County  .'\uditor. 

^Bids  will  be  received  until  11  a.  m.  (cen- 
tral time),  Oct.  30,  by  Board  of  Cuyahoga 
County  Commissioners,  Cleveland,  O.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  the  secondary  piers  Nos.  1  to  11  in- 
clusive, of  the  Detroit-Superior  Bridge  at 
Cleveland.  Plans,  specifications,  etc.,  can  be 
obtained  of  F.  R.  Lander,  County  Surveyor  or 
of  the  County  Auditor.  A  certified  check  for 
$10,000,  payable  to  the  County  Treasurer,  must 
be  filed  witli  each  bid.  J,  !•".  Goldenbogen  is 
Clerk  of  the  Board. 

•I^ids  will  be  received  \mtil  noon,  Oct.  28, 
by  Board  of  Lake  County  Commissioners, 
Painesville,  O.,  for  the  necessary  labor  and 
materials  for  the  construction  of  abutments 
and  wing  walls  for  the  Dan  Sperry  bridge  in 
Kirtland  township.  \V.  .\.  Davis  is  County 
Auditor.    . 

•{•Bids  will  be  received  mitil  10  a.  m.,  Oct. 
10,  by  the  Board  of  Stark  County  Commis- 
sioners, Canton,  O.,  for  the  furnishing  of  all 
necessary  labor  and  material  for  the  construc- 
tion of  the  following  bridges  in  the  City  of 
Canton,  viz:  East  Eighth  St.  substructure; 
East  Eight  St.  superstructure ;  Navarre 
St.  Bridge,  in  accordance  with  the  plans 
and  specifications  now  on  file  in  the 
office  of  J.  H.  McConnell,  .Auditor  of  Stark 
County.  The  following  arc  the  estimated  quan- 
tities: East  Eighth  St.  substructure — If  built 
of  stone :  Excavation,  dry,  :!.'!0  cu.  yds. ;  ex- 
cavation, wet,  500  cu.  yds. ;  masonry  concrete, 
44  cu.  yds.;  ma.sonry  stone,  •!22  i>erch.  If  built 
of  concrete :  Excavation,  dry.  330  cu.  yds. ; 
excavation,  wet,  500  cu.  yds. ;  masonry  con- 
crete, 306  cu.  yds. ;  reinforcement,  4,539  lbs. 
East  Eighth  St.  superstructure — For  taking 
down  superstructure,  moving  and  erecting  and 
for  painting.  Navaree  St.  Bridge — Excava- 
tion, dry,  350  cu.  yds.;  excavation,  wet,  1,250 
cu.  yds.;  masonry  concrete,  392  cu.  yds.; 
masonry  .stone,  1,186  perch  ;  masonry  brick,  28(1 
perch ;  4-in.  concrete  sidewalk,  2,000  sq.  ft. ; 
()-in.  x  22-in.  concrete  curb,  250  lin.  ft. ;  4-in. 
brick  pavement,  486  sq.  yds. ;  5-in.  concrete 
base,  236  sq.  yds. ;  concrete  base  for  car  tracks, 
80  cu.  yds. ;  20-ft.  piling  furnished  and  <lriven, 
5,520  lin.  ft. ;  foot  bridge,  erected  and  main- 
tained. The  Board  of  Stark  County  Commis- 
sioners also  invite  proposals  on  any  other 
plans  at  the  option  of  the  bidders,  with  the  re- 
quirement that  all  such  proposals  be  accom- 
panied with  the  plans  and  specifications,  show- 
ing the  number  of  span,  length  of  each,  nature, 
quality  and  size  of  material  to  be  used,  the 
strength  of  structure  when  completed  and 
wdiether  there  is  any  patent  on  the  proposed 
plan  or  on  any  part  of  same.  Each  bid  on  the 
Navarre  St.  bridge  must  lie  accompanied  by  a 
certified  check,  payable  to  the  Board  of  Stark 
County  Commissioners,  in  the  sum  of  $5(X).00, 
each  bid  on  the  East  Eighth  St.  substructure 
must  be  accompanied  by  a  certified  check  in 
the  sum  of  $200.00  and  each  bid  on  the  East 
Eighth  St.  superstructure  must  be  accom- 
panied by  a  certified  check  in  the  sum  of  $100. 

^Bids  will  be  received  until  2  p.  m.,  Oct.  25, 
by  Board  of  Franklin  County  Commissioners, 


Columbus,  O.,  for  furnishing  the  necessary 
labor  and  material  for  constructing  a  culvert 
and  approaches  on  the  Kilbourne  Road,  jiist 
south  of  the  Lockbourue,  Hamilton  Township. 
The  splans.  profile,  specifications  and  estimates 
of  quantities  for  doing  this  work  are  on  file 
in  the  offices  of  the  county  auditor  and  county 
surveyor  for  the  inspection  of  all  persons  in- 
terested in  the  same.  A  certified  check  for 
$200  must  be  liled  with  each  bid,  F.  M.  Sayre 
is  County  .\uditor. 

•{•Bids  will  be  received  until  noon,  Oct.  21, 
by  County  Commissioners,  London,  O.,  for  fur- 
nishing all  the  material  and  labor  for  flooring 
the  bridge  over  Deer  Creek,  on  the  Mt.  Ster- 
ling and  Circleville  Pike,  the  bridge  over  Little 
Darby,  on  the  Josiah  Morris  Pike,  and  the 
bridge  over  Little  Darby  on  the  Grewel!  Pike. 
Said  material  consists  of  31,088  ft.  of  bridge 
lumber.  8.54  sq.  yds.  of  3%-in.  block  paving, 
and  2.46(i  lbs.  of  steel,  all  of  said  work  to  be 
completed  according  to  specifications  on  file 
at  the  county  auditor's  and  county  surveyor's 
offices,  which  will  be  open  for  inspection  by  all 
persons  interested  during  business  hours  of 
every  day  of  the  week  except  Sunday.  This 
paving  is  to  consist  and  to  be  made  of  Krco- 
done,  Kreolite  or  Creosoted  material,  and  bids 
are  invited  on  each,  county  commissioners  re- 
serving the  right  to  select  the  material  to  be 
used.  A  certified  check  for  $.'iOO  nnist  Ijc  filed 
with  each  bid.  H.  M.  Chaney  is  County 
.\uditor. 

^•Bids  will  be  received  until  11  a.  m..  Oct. 
28.  by  Board  of  County  Commissioners.  Le- 
banon. O..  for  the  following  bridge  work :  For 
concrete  abutmeiU  to  Bunnell  hill  bridge  over 
Clear  creek  in  Clearcrcek  Township.  For  a 
single  span  steel  bridge  over  Clear  creek  on 
Bunnell  hill  road  in  Clearcreek  Township. 
For  a  single  span  steel  bridge  over  Turtle- 
vreek  at  East  St.  in  Lebanon.  Turtlccreek 
Township.  Approved  plans  and  specifications 
on  file  in  the  .\nditor's  office.  Bond  of  $1,500 
for  each  reipiired  of  successful  bidder.  Bond 
or  certified  check  for  $.">0(l  to  accompany  bid 
for  each.  Other  plans  arc  invited.  T.  C.  Pat- 
terson.   CouiUy   .\uditor. 

•{"Bids  will  be  received  until  11  a.  m..  Nov, 
2,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction  of 
bridge  work  per  report  No.  3017,  fill  and  ex- 
cavation, .500  ft.  south  of  N.  Woodland  road. 
Orange  Township.  Plans  and  specifications 
can  be  obtained  of  F.  R.  Lander,  County  Sur- 
veyor. J.  I'".  (Joldenbogen  is  Clerk  of  the 
Board. 

®The  contract  for  the  construction  of  the 
superstructure  of  the  Salt  Spring  bridge  west 
of  Allensville,  O.,  to  the  Brookville  Bridge  Co., 
at  $1,529. 

®Thc  contract  for  the  construction  of  the 
Cavallo  bridge  over  Owl  Creek  has  l>een 
awarded  to  George  J.  Bock  &  Sous,  Coshoc- 
ton, O.,  at  $4,790.  Other  bids  received  were: 
Capital  Construction  Co.,  Columbus,  $5,4!(0 ; 
Central  Concrete  &  Construction  Co.,  Canton, 
$5,000. 

.A.  resolution  has  been  introduced  into  the 
City  Council  of  Dayton,  O.,  asking  for  an  ap- 
propriation of  about  $12,000  for  the  construc- 
tion of  a  bridge  over  the  Pennsylvania  Ry,  at 
Seminary  .Ave. 

The  Commissioners  of  Hamilton  County, 
Cincinnati,  O.,  awarded  the  contract  for  the 
construction  of  bridges  and  culverts  in  Bata- 
via  pike  to  \\'iniam  Nickerson  at  $6,642. 

The  following  bids  were  received  Oct.  2.  by 
the  Board  of  Cuyahoga  County  Commission- 
ers, Cleveland,  O.,  for  the  furnishing  of  ma- 
terial and  erecting  in  place  the  steel  arch  and 
shoes  for  the  591-ft.  span  of  the  Detroit-Su- 
perior bridge  at  Cleveland,  including  3,750  tons 
of  nickel  carbon  steel  in  place  or  4,375  tons 
carbon  steel  in  place :  King  Bridge  Co.,  Cleve- 
land, O.,  $152. .50  per  ton  for  nickel  carbon 
steel  in  place  and  $130.70  per  ton  of  carbon 
steel;  Pennsylvania  Steel  Co.,  1421  Chestnut 
St.,  Philadelphia.  Pa..  $1(10.  and  $140  per  ton; 
The  McMyler  Interstate  Co.,  $160  and  $157  per 
ton.  .\  motion  was  adopted  by  the  Board  to 
refer  the  bids  to  the  County  Engineer,  Frank 
R.  Lander,  and  County  Prosecutor.  J.  F.  Gold- 
enbogen is  Clerk  of  the  Board. 


The  Cohunbiana  County  Commissioners, 
Lisbon,  O.,  have  completed  arrangements  for 
borrowing  $6.5,000  for  the  reconstruction  of 
the  bridges  destroyed  by  the  recent  flood. 
.\bout  35  structures  ranging  from  small  wood- 
en bridges  to  large  single  span  steel  bridges 
will  be  built. 

The  Commissioners  of  Cuyahoga  County. 
Cleveland,  O.,  are  reported  to  have  decided 
upon  the  construction  of  a  new  concrete  bridge 
connecting  Brof)klyn  and  South  Brooklyn.  Tlie 
cost  of  the  improvement  is  estimated  roughl> 
at  $.500,0110.  F.  R.  Lander  is  County  Surveyor 
and  J.  F.  Goldenbogen  is  Clerk  of  the  Board 
of  Commissioners. 

A  hearing  will  be  held  at  11  a.  m.,  Oct.  28, 
in  the  office  of  LI.  S.  Engineer,  Shirley  Phelps. 
Old  Post  Office  Bldg.,  Toledo,  O.,  on  the  ap- 
plication of  the  Pennsylvania  R.  R.  for  per- 
mission to  construct  a  single  track  steel  bridge 
about  65  ft.  north  of  the  present  bridge  at  tlie 
foot  of  Olive  St.  According  to  the  plans  the 
proposed  structure  will  have  an  elevation  7  ft. 
higher  than  the  old  structure. 

Oklahoma. 

The  Couunissiiiuers  of  Canadian  County,  El 
Reno.  Okla.,  have  awarded  the  contract  for 
constructing  new  bridges  over  John's  Creek 
in  Rock  Island  Township,  Deer  Creek  in 
Frisco  Township  and  North  Canadian  River 
near  Darlington,  to  the  Kansas  City  Bridge 
Co.,  at  $9,5(tO.  Other  bids  were:  Missouline 
Bridge  &  Struclural  Iron  Co.,  $10,441;  Illinois 
Steel  Bridge  Co.,  $10,700;  Missouri  Vallev 
Bridge   Co.,   $10,9Sil. 

Oregon. 

Plans  have  been  approved  by  the  Mayor  and 
City  Engineer  Tom  Hurlburt,  Portland,  Ore. 
for  the  construction  of  the  proposed  reinforced 
concrete  viaduct  on  Holgate  St.  to  be  erected 
by  the  Soutlu-rn   Pacific  Ky.   Co. 

Pennsylvania. 

The  Commissioners  of  Lawrence  County. 
New  Castle,  Pa.,  and  County  Engineer  Gilkey 
recently  viewed  the  Breakneck,  Eckert  anil 
McConnell's  bridges  for  the  purpose  of  ascer- 
taining the  repairs  necessary.  The  work  will 
be  done  this  fall. 

The  State  Water  Supply  Commission,  Ilar- 
risburg.  Pa.,  has  granted  permission  to  the 
Scranton  &  Binghaniton  Ry.  Co.  to  build 
bridges  at  Nicholson  and  Factoryville,  Hunl- 
ington  &•  Broad  Top  to  build  a  bridge  near 
Saxton  and  the  Lackawanna  to  build  a  bridge 
across   Tunkhannock   Creek,   near   Nichol.son. 

The  Connnissioners  of  Luzerne  Comity, 
Wilkes-Barre,  Pa.,  have  decided  to  take  steps 
toward  the  erection  of  a  new  river  bridge  con- 
necting Nanticoke  and  West  Nanticoke.  Plans 
and  specifications  for  the  structure  will  be 
drawn  up  at  once. 

-An  agreement  has  been  reached  among  the 
Wilkes-Barre  Traction  Co.,  tife  Delaware. 
Lackawanna  &  Western  and  the  Borough  of 
Duryea,  Pa.,  whereby  the  two  companies  will 
pay  $25,000,  the  cost  of  building  the  proposed 
viaduct  over  the  tracks  at  the  lower  end  of 
Duryea  and  the  borough  will  assume  respon- 
sibility for  all  damages.  Work  on  the  struc- 
ture will  be  started  shortly.  A.  E.  Deal,  Ho- 
bokeii,  N.  J.,  is  Bridge  Engineer  of  the  Lacka- 
wanna R.  R. 

The  Supervisors  of  Carroll  Township,  Car- 
rolltown.  Pa.,  have  decided  to  rebuild  the  stone 
bridge  near  the  town  which  was  recently  de- 
stroyed. 

A  meeting  was  held  recently  at  York,  Pa., 
for  the  purpose  of  hearing  the  report  of  view-- 
ers  on  the  necessity  of  constructing  a  concrete 
bridge  over  the  Codorus  creek  at   Market  St. 

The  Board  of  Viewers  appointed  by  the 
courts  of  Lehigh  and  Northampton  Counties, 
Pa.,  on  the  proposed  construction  of  a  bridge 
over  the  Lehii^h  River  between  Bethlehem  and 
South  Bethlehem  has  been  organized.  L'pon 
the  report  of  this  board  of  viewers  will  dc- 
I>cnd  whether  or  not  a  new  bridge  will  be 
constructed.  The  cost  of  the  structure  is 
estimated  at  $50,000. 

At  a  conference  between  Luzerne  and  Co- 
lumbia Counties'  Commissioners  at  Wilkes- 
Barre,  Pa.,  a  resolution  was  adopted  to  replank 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tile  Berwick-Nescopeck  Intercouiity  liridgc 
with  a  permanent  plank  flooring.  Bids  for 
tlie  work  will  be  advertised   for  at  once. 

The  City  Council  of  Wilkes-Barre,  Pa.,  has 
under  consideration  plans  for  repairs  to  the 
South  St.  bridge.  B.  H.  Finch  is  City  Engineer. 

Tennessee. 

Citizens  in  the  northern  section  of  David- 
son County,  T'enn.,  are  planning  to  petition  the 
County  Court,  Nashville,  Tenn.,  for  the  con- 
struction of  a  bridge  over  the  Cumberland 
River  in  the  vicinity  of  Hadley  or  Jones'  Bend. 

Citizens  of  Edgefield  Junction  arc  planning 
to  petition  the  Davidson  County  Court,  Nash- 
ville, Tenn.,  for  the  construction  of  a  bridge 
p cross  the  Cuinberland  River  near  Edgefield 
Junction. 

Texas. 

©The  Commissioners'  Court  of  Wood  Coun- 
ty. Quitman,  Texas,  has  let  the  contract  for 
the  erection  of  21  steel  bridges  throughout  the 
county  to  Hess  &  Skinner,  Dallas.  Texas,  at 
$28,000.     Work  is  to  be  started  at  once. 

Washington.  '* 

.\dvices  from  Usk,  Wash.,  state  tliat  deputy 
county  surveyor  has  completed  the  setting  of 
grade  stakes  for  the  new  bridge  on  thie  Bee- 
man  road,  2  miles  west  of  Usk. 


The  Chicago,  Milwaukee  &  Puget  Sound, 
according  to  advices  from  Ellensburg,  Wash., 
is  to  construct  a  bridge  over  The  Chestnut 
Creek.  Plans  for  the  structure  have  already 
been  completed. 

West  Virginia. 

®The  Brooke  County  Court,  Wellsburg,  W. 
Va.,  has  awarded  contracts  for  the  construc- 
tion of  bridges  in  the  Cross  Creek  District  as 
follows :  Concrete  bridge  at  Rylands  Mill,  to 
the  Luten  Bridge  Co.,  York,  Pa.,  $2.904 ;  steel 
and  concrete  bridge  at  Fowlers  Mill,  to  the 
York  Bridge  Co.,  York,  Pa.,  at  $1,G.30;  steel 
and  concrete  bridge  at  Pot  Rock  Run  to  the 
Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  at  $1,650. 
Wisconsin. 

®C.  H.  Starke  Dredge  &  Dock  Co.  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works,  Milwaukee,  Wis.,  for  repairing 
the  abutments  of  the  bascule  bridge  in  the 
ICth  St.  viaduct.  The  contract  price  was 
$1,.59C. 

The  U.  S.  War  Department  has  approved 
the  plans  for  the  construction  of  a  new  bridge 
at  West  .Mgoma  St.,  Oshkosh,  Wis.,  but  it  is 
believed  that  the  city  will  not  proceed  with 
the  work  until  next  spring.  G.  11.  Randall 
is  City  Engineer. 

.•\ccording  to  advices  from  Janesville,  Wis., 


it  is  probable  that  the  reconstruction  of  the 
Franklin  St.  viaduct  will  be  postponed  by  the 
Chicago  &  Northwestern  Ry.  until  next  spring. 
The  company  is  said  to  have  new  plans  under 
way.  W.  C.  Armstrong,  Chicago,  111.,  is  En- 
gineer of  Bridges. 

It  has  been  announced  by  the  engineering 
department  of  the  city  of  Sheboygan,  Wis., 
that  plans  for  the  construction  of  the  proposed 
new  Jersey  Ave.  bridge  will  probably  call  for 
a  200-ft.  span  instead  of  l.'iO-ft.  span  as  is  now 
in  position  over  the  river  at  that  place.  C.  U. 
Boiey  is  City  Engineer. 

Canada. 

The  city  of  Calgary.  Alta.,  has  under  con- 
sideration the  proposition  of  F.  W.  Leonard. 
Consulting  Engineer,  Spokane.  Wash.,  to  con- 
struct in  conjunction  with  Scott  &  Hicks  Con- 
struction Co.,  Spokane,  Wash.,  a  high  level 
bridge  at  Center  St.  to  cost  approximately 
$603,.513.  The  proposed  bridge  will  be  of  re- 
inforced concrete,  with  twelve  arch  spans,  and 
a  concrete  approach  at  each  end  supplemented 
with  ornamental  towers.  .-Mlowance  is  made 
for  a  40-ft.  roadway  with  double  car  tracks 
and  a  .5-ft.  walk  on  each  side,  cantilevcrcd,  or 
overhanging.  The  lower  deck  allows  a  road- 
way of  24  ft.  with  5-ft.  walks  on  each  side, 
with  a  vertical  clearance  of  14  ft. 


IRRIGATION.  DRAINAGE,  LEVEES  AND  CANALS 


Colorado. 

•}»Bids  will  be  received  until  2  p.  ni.,  Oct. 
IS,  by  Alva  Koontz,  Secretary,  Board  of  Di- 
rectors, Hardscrabble  Irrigation  District,  Flor- 
ence, Colo.,  for  the  furnishing  of  all  mate- 
rials, supplies,  labor,  etc.,  and  to  sustain  all 
expense  and  casualties  in  constructing  the  fol- 
lowirg,  to  wit:  Two  earth  dams,  aggregating 
2,100,000  cu.  yds.  of  embankment ;  5S.UU0  sq. 
vds.  of  riprap;  an  intake  canal  approximating 
100,000  cu.  yds.  excavation ;  diversion  dam  and 
headgate.  Specifications  on  file  in  oflice  of 
the  District,  copies  for  $10,  and  information 
furnished  on  application  to  the  Secretary  or 
Engineer  of  the  District.  A.  B.  McFall,  Engi- 
neer, Florence.  Colo. 

Idaho. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
13,  by  U.  S.  Reclamation  Service,  005  Federal 
Bl'dg!,  Los  .\ngeles,  Calif.,  for  furnishing 
high-pressure  gates  for  .'\rrowrock  dam,  Boise 
project,   Idaho. 

There  are  some  prospects  that  construction 
work  will  be  started  soon  on  the  Bruneau 
Twin  Falls  irrigation  project.  This  project 
will  contain  about  000,000  acres  of  land  lo- 
cated south  of  the  Snake  River  between  the 
town  of  Buhl  on  the  east  and  Bruneau  on  the 
west.  The  water  will  be  taken  from  the  Snake 
River.  The  main  canals  will  tap  this  reservoir 
above  the  dam  and  carry  the  water  to  the  proj- 
ect, where  canals,  cross-sectioning  it,  will  feed 
it  into  laterals.  The  main  canals  will 
be  100  ft.  across  at  the  top  and  80  ft.  at  the 
hottom.  For  other  storage  capacity,  reservoirs 
will  be  constructed  on  the  headwaters  of  the 
Snake  River,  conserving  flood  waters  now  go- 
ing to  waste.  The  project  is  backed  by  the 
financial  firm  of  Kuhn-Loeb,  of  New  York 
City,  and  F.  H.  Buhl,  of  Sharon,  Pa. 

Illinois. 

®Bids  were  opened  Sept.  24  by  the  Commis- 
sioners of  Drainage  District  No.  3,  Emma 
Township,  for  deeping  drains  and  main  out- 
let for  the  district,  the  contract  being  awarded 
to  Carter  Bros.,  Danville,  111.,  at  $0.17  per  cu. 
vd  for  earth  excavation  and  $1  per  cu.  yd.  for 
'rock  The  work,  covers  8,400  ft.  of  outlet 
ditch  10,500  ft.  of  drian  and  G,4fl0  ft.  of 
Clear  Lake  Drain,  and  calls  for  30,300  cu.  yds. 
earth  excavation  and  1,500  cu.  yds.  rock  exca- 
vation. A  great  deal  of  the  Clear  Lake  drain 
underlaid  with  quicksand 


District,  on  which  bids  were  opened  Sept.  30, 
by  J.  IB.  Flageole,  Clerk  Kankakee  County 
Kankakee,  III,  is  to  be  readvertised.  This 
work  was  divided  into  seven  sections,  as  fol- 
lows :  First  part  includes  33,000  ft.  of  open 
ditch  requiring  about  05,000  cu.  yds.  of  exca- 
vation ;  second  part,  21,353  ft.  of  10  to  2T-in. 
tile;  third  part,  29,302  ft.  of  10  to  24-in.  tile: 
fourth  part,  32,200  ft.  of  10  to  27-in.  tile;  fifth 
part,  2,000  ft.  12-in.  tile;  sixth  part,  3,500  ft. 
of  12-in.  tile ;  seventh  part,  new  levee  at  Gus 
Lemke  bridge,  50u  ft.  long,  including  400  cu. 
yds.  J.  F.  Schmeltzer  is  Engineer  for  the  dis- 
trict. 

Iowa. 
^Bids  will  be  received  until  1  ;30  p.  m.,  Oct. 
28,  by  J.  L.  Hanrahan,  County  Auditor.  Fort 
Dodge,  la.,  for  the  completion  of  drain  No. 
4  and  laterals.  The  work  will  include  115,050 
cu.  yds.,  of  which  19,102  cu.  yds.  are  to  be 
removed  from  the  berms.  A  certified  check 
for  10  per  cent  the  amount  bid  must  he  filed 
with  each  proposal. 

Louisiana. 

4«Bids  will  be  received  until  11  a.  m..  Oct. 
10,  bv  Capt.  C.  O.  Sherrill,  U.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La., 
for  the  construction  of  about  048,000  cu.  yds. 
of  earth  work  on  Covvpen  Neck  Point  and  in 
the  Atchafalaya  and  Ponchartrain  levee  dis- 
tricts. 

^•Bids  will  be  received  until  noon,  Oct.  9, 
by  Board  of  Commissioners,  Lafourche  Levee 
District.  00.3  Hcnnvn  bldg..  New  Orleans,  La., 
for  the  following  named  levee  work  on  the 
right  bank  of  the  Mississippi  River :  Sims 
Levee— Ascension  Parish,  new  levee,  approx- 
imate contents,  25,000  cu.  yds.,  deposit  re- 
quired $140.00,  bond  required.  $1,300;  Steven- 
son Levee— St.  John  the  Baptist  Parish,  search 
ditch  and  enlargement,  approximate  contents. 
10,000  cu.  yds.,  deposit  required,  $100.00,  bond 
required,  $500.  Four  Oaks  Levee— Jefferson 
Parish,  search  ditch  and  enlargement,  ap- 
proximate contents,  15,000  cu.  yds.,  deposit  re- 
quired, $110,  bond  required,  $750.  Cash  or 
certified  check  to  the  amount  of  deposit 
named  must  accompany  each  proposal.  Terms 
of  payment,  cash.  The  right  to  reject  any  or 
all  proposals  is  reserved.  Contractors,  in  sub- 
mitting proposals,  are  required  to  describe  the 
method  of  handlii  g  matvrial  proposed  to  be 
pursued  by  them.  Other  information  as  to  loca- 
tion character  of  work,  manner  of  submitting 
proposals,  execution  of  contract  and  bond,  and 


The  drainage  work  m  Gas  Creek  Drainage 

+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently, 


time  of  beginning  and  completing  work,  as  well 
as  blank  forms  for  submitting  proposals,  may 
be  had  on  application  to  the  Board  of  State 
Engineers,  Rooms  213-215  New  Orleans  Court 
bldg..  New  Orleans,  La.,  or  to  E.  G.  Swartz, 
President,  or  W.  J.  McCunes,  Secretary. 

•{•Bids  will  be  received  until  8  p.  m.,  Oct. 
17,  by  Board  of  I^vee  Commissioners  of  Or- 
leans Levee  District,  201  New  Orleans  Court 
Bldg.,  New  Orleans,  La.,  for  the  purchase  and 
removal  of  certain  buildings,  situated  in 
Squares  ;B8,  39,  Third  District,  formerly  the 
propertv  of  the  Ursulines  Convent.  The  area 
to  be  cleared  of  all  buildings,  foundations, 
walks,  fences,  cisterns,  drain  and  water  pipes. 
trees  grubbed  up  by  the  roots,  etc.  The  space 
measures  724  ft.  5  ins.  front  on  North  Peters 
St.,  192  ft.  on  the  upper  side.  724  ft.  and  7 
ins.  on  the  rear  line  and  220  ft.  on  the  lower 
side  line.  This  area  to  be  occupied  by  leveo 
and  projected  street  to  be  cleared  by  Jan.  15. 
1913.  Purchase  price  or  bid  to  be  cash  or 
certified  check.  In  addition  a  bond  of  $5t^' 
will  be  required  in  cash  or  certified  check,  in 
order  to  comply  with  the  provision  of  the  con- 
tract. For  bidders"  blanks,  and  further  infor- 
mation call  at  the  above  office.  R.  H.  Down- 
man  is  President.  D.  J.  Donncr  is  Sccret.yy. 
For  the  information  of  contractors,  the  IniiUl- 
ings  and  covered  ways  to  be  purchased,  demol- 
ished an<l  removed  are  marked  on  the  plan  on 
file  in  this  office  as  follows :  No.  1.  priest's 
house ;  No.  2.  chapel ;  No.  3.  dormitory :  No. 
4,  orphanage ;  No.  5,  dormitory ;  No.  (>,  in- 
firmary ;  No.  7,  school :  covered  way  to  re- 
fectory ;  covered  way  to  St.  Ursula's  H.ill ; 
all  fences,  walks,  etc. ;  all  cess  pools,  vaults, 
etc.,  to  be  cleaned  in  accordance  with  regula- 
tions of  the  Board  of  Health.  Direct  access 
to  the  Ursulines  Convent  buildings  is  by  Ihc 
Dauphine  and  Levee  &  Barmcks  N.  O  Rail- 
ways lines.  Sidney  F.  Lewis  is  Chief  Engi- 
neer. 

®Tlic  .\tchafalaya  Basin  Levee  District  has 
awardeil  the  contract  for  constructing  the 
Oaks  Levee.  Mississippi  River,  right  bank. 
West  Baton  Rouge  Parish,  to  .V.  Ruppel.  5430 
Tchaupctoutas  St.,  New  Orleans,  La.,  at  '20.24 
cts.  per  cu.  yd.  This  is  a  new  levee,  the  .ip- 
proxiniate  contents  being  200,000  cu.  yds.  Bids 
were  opened  Sept.  17. 

®rhe  L;i  l-ourche  Lcvcc  Board  has  awarded 
the  following  contracts,  lids  for  which  were 
(ipcncd  Sept.  '25.  Fairfield  Levee,  JciTcrson 
Parish.  t>5.000  cu.  yds.,  J.  S.  Brady,  $0 '20  per 
cu.    vd. :    .Amesvillc    1  ev,-.-     IctTcrson    Parish, 
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50,00a  cu.  yds,  Laiag  &  Ferret,  $0.28%  per  cu. 
yd  ;  South  Side  Levee.  Jefferson  Parish,  70,000 
cu.  yds.,  Frye  Bros.,  $0.18.93  per  cu.  yd.  No 
bids  were  considered  on  the  Belle  and  Stephen- 
son Levees  and  this  work  will  be  readvertised. 
Bids  were  opened  Oct.  2  by  Capt.  C.  O.  Sher- 
rill,  U.  S.  Engineer,  New  Orleans,  La.,  for 
driving  5,000  lin.  ft.  of  piling  at  White  Oak 
Levee  in  the  Lowej-  Tensas  District,  Lester  F. 
Alexander,  New  Orleans,  La.,  at  $L87  per  ft. 
was  the  only  bidder.  The  piling  is  to  be  driven 
at  the  toe  of  the  levee  on  the  river  side  with  a 
view  to  preventing  seepage  and  undermining 
by  muskrats  and  crawfish.  Tongue  and  groove 
sheet  piling  is  to  be  used.  On  the  work  on 
which  bids  were  taken  the  piling  is  to  be  fur- 
nished by  the  government. 

Michigan. 

^Bids  will  be  received  until  noon,  Oct.  31, 
by  Lieut.  M.  M.  Patrick,  U.  S.  Engineer,  De- 
troit, Mich.,  for  repairs  to  canal  wall  at  Sault 
Ste.  Marie,  Mich, 

Minnesota. 

^Bids  will  be  received  until  10  a.  m.,  Oct. 
17,  by  J.  B.  Lemire,  County  Auditor,  Aitkin, 
Minn.,  for  the  construction  of  Ditch  No.  23, 
including  approximately  273,928  cu.  yds.  of 
excavation.  The  work  is  estimated  to  cost 
$66,559. 

•I«Bids  will  be  received  until  10  a.  m.,  Oct. 
23,  by  P.  D.  McKellar,  County  Auditor,  Jack- 
son, Minn.,  for  the  construction  of  Judicial 
Ditch  No.  17,  estimated  to  cost  $13,888.  The 
tile  work  includes  2,800  ft.  of  24-in.,  3,000  ft. 
of  22-in.,  3,200  ft.  of  20-in.,  .500  ft.  IC-in.,  1,000 
ft.  15-in.,  4,000  ft.  12-in.,  5,600  ft.  10-in.,  10,900 
ft.  8-in.,  2,000  ft.  6-in.  A  certified  check  for 
10  per  cent  the  amount  bid  must  be  filed  with 
each  proposal. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
12,  by  A.  A.  Latendresse,  County  Auditor, 
Red  Lake  Falls,  Minn.,  for  repairing  county 
ditch  No.  12.  The  work  will  include  7,012  cu. 
yds.  of  excavation.  The  cost  of  the  job  is 
estimated  at  about  $1,051. 

•{•Bids  will  be  received  until  11  a.  ni.,  Oct. 
23,  by  J.  L.  Herring,  County  Auditor,  Blue 
Earth,  Minn.,  for  constructing  County  Ditch 
No.  13,  of  Faribault  County.  Tlie  approximate 
amount  of  work  and  material  to  be  furnished, 
and  estimated  cost  in  the  construction  of  such 
ditch,  is  as  follows:  6.119  ft.  of  16-in.  tile. 
700  ft.  of  15-in.  tile,  600  ft.  of  14-in.  tile,  300 
ft.  of  12-in.  tile.  800  ft.  of  10-in.  tile.  1,400  ft. 
of  8-in.  tile.  700  ft.  of  7-in.  tile,  and  900  ft.  of 
6-in.  tile.  Estimated  cost  of  tile  work.  $4,245. 
Work  all  tile;  also  retaining  walls  constructed 
at  outlets.  The  soil  is  black  loam  with  clay 
subsoil;  no  timber.  Nearest  station  Rake.  Ta., 
about  3  miles,  on  the  R.  I.  R.  R.,  and  Bricelyn, 
or  Frost,  Minn.,  7%  miles  each,  on  the  N.  W. 
R.  R.  No.  1  cement  or  clay  tile  specified  by 
engineer.  All  bids  must  be  accompanied  by 
certified  check  for  not  less  than  10  per  cent  of 
the  amount  of  each  bid,  payable  to  Jesse  L. 
Herring,  county  auditor. 

^Bids  will  be  received  until  11  a.  ni..  Oct. 
22,  by  H.  P.  Edwards.  Martin  County  .\uditor, 
Fairmont,  Minn.,  for  the  construction  of 
County  Ditch  No.  30,  all  tiled,  number  of  feet 
of  tile,  depth  of  cuts,  etc.,  as  follows:  3.355  ft. 
of  18-in.  tile,  av.  depth  5.3  ft.,  max.  depth  6.-35 
ft.:  2,900  ft.  of  16-in.  tile,  av.  depth,  5.7  ft., 
max.  depth,  8.16  ft. ;  2.300  ft.  of  15-in.  tile,  av. 
depth,  7.9  ft.,  max.  depth,  9.15  ft. ;  1,800  ft.  of 
12-in.  tile,  av.  depth.  5.6  ft.,  max.  depth,  8.51 
ft.;  4.700  ft.  of  10-in.  tile.  av.  depth,  4.4  ft., 
max.  depth,  6.8  ft.;  6.000  ft.  of  8-in.  tile.  av. 
depth,  4.8  ft.,  max.  depth,  6.82  ft. ;  1,300  ft.  of 
7-in.  tile ;  av.  depth,  4.6  ft. ;  maximum  depth. 
6  ft.;  1.800  ft.  of  6-in.  tile,  av.  depth,  4.3  ft., 
max.  depth,  5.91  ft.  Nearest  railroad  station, 
Northrop,  on  C,  St.  P.,  M.  &  O.  R.  R.  Aver- 
age haul  about  2%  miles.  Soil,  black  loam 
with  clay  subsoil.  Bids  to  be  accompanied  by 
certified  check,  payable  to  county  auditor,  for 
ten  per  cent  of  amount  of  bid. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
22,  by  H.  P.  Edwards,  County  Auditor.  Fair- 
mont. Minn.,  dieging  and  constructing  County 
Ditch  No.  29.  to-wit :  Cleaning  out  ditch  be- 
low outlet  of  tile  about  100  yds.     Number  of 


feet  of  tile,  depth  of  cut,  etc.,  as  follows :  2,450 
ft.  of  22-in.  tile,  av.  depth,  5.4  ft.,  max.  depth, 
7.83  ft.  900  ft.  of  20-in.  tile,  av.  depth,  6.6  ft., 
max.  depth  7.4  ft.  2,600  ft.  of  18-m.  tde,  av. 
depth.  8.57  ft.,  max.  depth,  12.6  ft.  400  ft.  of 
16-in.  tile.  av.  depth,  8.2  ft.,  max.  depth,  9.2  ft. 
5,500  ft.  of  15-in.  tile,  av.  depth,  7.1  ft.,  max. 
depth  9.6  ft.  3,900  ft.  of  14-m.  tde.  av.  depth. 
6  7  ft.,  max.  depth,  9.5  ft.  6,000  ft.  of  12-in. 
tile,  av.  depth,  7.1  ft.,  max.  depth,  9.2  ft.  8,385 
ft.  of  10-in.  tile,  av.  depth,  5.5  ft.,  max.  depth, 
8.4  ft.  3,200  ft.  of  9-in.  tile,  av.  depth,  5.5  ft., 
max.  depth.  7.2  ft.  7.600  ft.  of  8-in.  tile,  av. 
depth.  4.9  ft.,  max.  depth,  8.1  ft.  6,710  ft.  of 
7-in.  tile,  av.  depth,  4.7  ft.,  max.  depth.  7.65  ft. 
4.290  ft.  of  6-in.  tile,  av.  depth,  4  ft.,  max. 
depth,  5.95  ft.  Nearest  railroad  station.  Many- 
aska,  on  C.  &  N.  W.  R.  R.  Average  haul 
about  one  and  one-half  miles.  Soil,  black  loam 
with  clav  subsoil;  no  timber  or  stones.  Bids 
to  be  accompanied  by  certified  check  for  ten 
per  cent  of  amount  of  each  bid. 

^.Bids  will  be  received  until  3  p.  m.,  Oct.  22, 
by  H.  P.  Edwards,  County  ."Kuditor,  Fairmont, 
Minn.,  for  constructing  Judicial  Ditch  No.  21, 
of  Martin  County,  open  ditch  requiring  the 
removal  of  about  583  cu.  yds.  of  earth  at  outlet 
of  tile,  also  one  retaining  wall  at  outlet  of  tile 
and  tile,  etc..  as  follows:  1,300  ft.  of  20-in. 
tile,  av.  depth,  5.75  ft. ;  max.  depth,  7.76  ft. ; 
5,600  ft.  of  18-in.  tile.  av.  depth,  8.8  ft.,  max. 
depth,  1.3.48  ft.;  4,.300  ft.  of  15-in.  tile,  av. 
depth,  5.1  ft.,  max.  depth.  6.78  ft.;  6,000  ft. 
of  12-in.  tile,  av.  depth,  0.25  ft.,  max.  depth. 
10.99  ft.;  1,700  ft.  of  10-in.  tile,  av.  depth.  5 
ft.,  max.  depth.  6.79  ft. ;  5.025  ft.  of  8-in.  tile, 
av.  depth.  4.4  ft.,  max.  depth,  6  ft. ;  750  ft  of 
0-in.  tile,  av.  depth,  4  ft.,  max.  depth,  4.26  ft. 
Nearest  shipping  point.  Monterey,  on  M.  & 
St.  L.  R.  R.,  or  Triumph,  on  the  C.  &  N.  W. 
R.  R.  Average  haul.  3  miles.  Soil,  black  loam 
with  clay  subsoil.  Bids  to  be  accompanied  by 
certified  check,  for  not  less  than  ten  per  cent 
of  amount  of  each  bid. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
21,  by  H.  P.  Edwards,  County  .\uditor,  Fair- 
mont, Minn.,  for  the  construction  of  Judicial 
Ditch  No.  15  of  Martin  and  Jackson  Counties. 
Open  ditch  requiring  the  removal  of  33,935  cu. 
vds.  of  earth ;  bottom  width.  8  ft. ;  slope,  1  to 
i  ;  length,  18.600  ft. ;  following  partly  the  chan- 
nel of  an  old  ditch.  Source  of  open  ditch 
about  5  miles  from  Alpha  and  outlet  about  3 
miles  from  Sherburn.  Tiled  portion  as  fol- 
lows: 4,400  ft.  of  24-in.  tile;  av.  depth,  5.6 
ft.,  max.  depth,  6.84  ft. ;  5,700  ft.  of  22-in.  tile, 
av.  depth,  8.5  ft.,  max.  depth.  10.88  ft.;  7,100 
ft.  of  20-in.  tile,  av.  depth,  13.5  ft.,  max.  depth. 
17.45  ft.;  2,500  ft.  of  18-in.  tile.  av.  depth,  8.2 
ft.,  max.  depth,  10.73  ft. ;  9.200  ft.  of  15-in.  tile, 
av.  depth.  .5.75  ft.,  max.  depth,  10.13  ft.;  10,200 
ft.  of  12-in.  tile.  av.  depth,  6.3  ft.,  max.  depth, 
11..52  ft.;  8.900  ft.  of  10-in.  tile.  av.  depth.  5.9 
ft.,  max.  depth,  10.19  ft.;  24,095  ft.  of  8-in. 
tile,  av.  depth,  4.85  ft.,  max.  depth,  7.81  ft.; 
400  ft.  of  6-in.  tile,  av.  depth,  4.2  ft.,  max. 
depth.  4.59  ft.  Nearest  shipping  point  for  tile 
is  Alpha  on  the  C,  M.  &  St.  P.  R.  R.  Average 
haul  about  6  miles.  A  certified  check  for  10 
per  cent  the  amount  bid  must  accompany  each 
bid. 

4"Bids  will  be  recei\-ed  until  2  p.  m.,  Oct. 
22.  by  H.  P.  Edwards,  Martin  County  Auditor, 
Fairmont,  Minn.,  for  constructing  County 
Ditch  No.  31,  requiring  one  retaining  wall  and 
about  400  ft.  of  cleaning  out  of  open  ditches 
outlet  of  tile  and  tile,  etc..  as  follows:  4.000 
ft.  of  24-in.  tile,  av.  depth,  7.04  ft.,  max.  depth, 
10..35  ft.;  2,200  ft.  of  22-in.  tile,  av.  depth,  8.3 
ft.,  max.,  12.65  ft.;  3.400  ft.  of  18-in.  tile,  av. 
depth,  6.7  ft.,  and  max.  depth,  9.3  ft.;  2,600 
ft.  of  16-in.  tile,  av.  depth.  6.4  ft.,  and  max. 
depth,  7.5  ft. ;  3,100  ft.  of  14-in.  tile.  av.  depth, 
7.1  ft.,  and  max.  depth,  8.7  ft.;  8,300  ft.  of 
12-in.  tile,  av.  depth.  5.7  ft.,  and  max.  depth. 
9.3  ft.;  3.:^00  ft.  of  10-in.  tile,  av.  depth,  5.33 
ft.,  max.  depth.  7.2  ft.;  2.300  ft  of  8-in.  tile, 
av.  depth.  5.7  ft.,  max.  depth,  8.25  ft.;  100  ft. 
of  7-in.  tile,  av.  depth,  5  ft.,  max.  depth,  5  ft. 
The  nearest  railroad  station  is  Ceylon  on  the 
Chicago  &  Northwestern  R.  R.  The  average 
haul  is  6  miles.  Soil  is  black  loam  with  clay 
subsoil.  Bids  must  be  accompanied  by  a  cer- 
tified check  for  10  per  cent  the  amount  bid. 


^■Bids  will  be  received  until  It  a.  m.,  Oct.  21, 

by  H.  P.  Edwards,  Martia  County  Auditor, 
Fairmont,  Minn.,  for  constructing  Judicial 
Ditch  No.  11  of  Martin  and  Jackson  counties. 
Open  part  requiring  the  removal  of  29,193  cu. 
yds.  of  earth.  Average  cut,  6.4  ft.,  and  max. 
depth.  9.89  ft. ;  bottom  width,  6  ft. ;  slope  1  to 
1.  Tiled  portion  as  follows:  4,900  ft  of  20-in. 
tile,  av.  depth,  8  ft.,  max.  depth,  10.79  ft.;  1,700 
ft.  of  18-in.  tile,  av.  depth,  9.1  ft.,  max.  depth, 
11.49  ft;  2,400  ft.  of  16-in.  tile,  av.  depth,  10.04 
ft.  max.  depth,  13.41  ft. ;  7,000  ft.  of  14-in.  tile, 
av.  depth,  5.4  ft.,  max.  depth,  10.9  ft. ;  5,800  ft. 
of  12-in.  tile,  av.  depth,  0  ft,  max.  depth,  10.7 
ft  •  12,800  ft.  of  10-in.  tile,  av.  depth,  4.8  ft., 
max.  depth,  11.3  ft;  14,200  ft  of  8-in.  tile, 
av.  depth,  4.8  ft.,  max.  depth,  7.55  ft. ;  6,832  ft. 
of  6-in.  tile,  av.  depth,  4.5  ft.,  max.  depth,  5.85 
ft.  Nearest  railroad  station.  Alpha,  on  C.  M. 
&  St.  P.  R.  R.  Average  haul  about  6  miles. 
Soil,  black  loam  with  clay  subsoil.  Bids  to  be 
accompanied  by  certified  check  for  ten  per 
cent  of  amount  of  each  bid. 
Mississippi. 
4»Bids  will  be  asked  shortly  on  about  600.- 
000  cu.  yds.  of  ditch  work  in  the  Moorhead 
Drainage  District,  Moorhead,  Miss.  Southern 
Engineering  Co.,  Clarksdale,  Miss.,  is  the  En- 
gineer. 

•{•Bids  will  be  received  until  11  a.  m.,  Oct. 
16,  bv  Maj.  J.  A.  Woodruff,  U.  S.  Engineer. 
Vicksburg,  Miss.,  as  noted  in  our  last  issue. 
for  constructing  about  1,471,000  cu.  yds.  of 
levees  in  the  Third  District  of  the  Mississippi 
River  Commission.  The  district,  name  of 
levee,  and  yardage  are  as  follows :  Lower 
Yazoo  Levee  District— Rosedale,  enlargement, 
110,000  cu.  vds..  Lake  Beulah,  three  sections, 
new  and  enlargement.  290,004  cu.  yds;  Bale- 
shed,  new  levee,  135,000  cu.  yds.;  Fitlers.  new 
levee.  165,000  cu.  yds.  Upper  Tensas  Levee 
District— .Arkansas  River  Spur  Dike,  new 
work,  24,000  cu.  yds. ;  Middle  Place,  enlarge- 
ment, 50,000  cu.  yds.;  R.  R.  Enlargement,  en- 
largement, 100,000  cu.  yds.;  Panther  Forest, 
enlargement,  2.')0,000  cu.  vds.;  Panther  forest, 
enlargement,  .36,000  cu.  yds. ;  Bellevue,  enlarge- 
ment, 60,000  cu.  yds.;  Upper  Leland,  enlarge- 
ment, 50.000  cu.  yds. ;  Lake  Providence,  en- 
largement, 150,000  cu.  yds.  In  addition,  bids 
are  asked  on  rebuilding  short  gaps  in  the 
Red  River  levees  in  Avoyelles  Parish,  the  work 
totalling  51,00(1  cu.  yds. 

Montana. 
^•nids  will  be  received  until  noon.  Oct.  15. 
by  Thomas  Quirk,  at  the  office  of  the  Journal. 
Eureka.  Mont.,  for  the  construction  of  1,550 
ft.  of  0x4%  ft.  tunnel  and  a  quarter  mile  of 
ditch  6  ft  wide  at  the  bottom,  located  about  9 
miles  from  Eureka. 

Nebraska. 
®C.  D.  Campbell,  Lincoln.  Neb.,  has  been 
awarded  the  contract  at  $0.10%  per  cu.  yd.  for 
the  construction  of  a  number  of  cuts  involving 
about  70.715  cu.  yds.  of  material  for  the  Oak 
Creek  Drainage  District  of  Lincoln,  Neb.  Bids 
were  opened  Sept.  28. 

Ohio. 
®Gephart  &  Kline.  Dayton,  O..  have  been 
awarded  the  contract  for  the  Great  Miami 
River  improvement  for  the  city  of  Dayton, 
bids  for  which  were  opened  Sept.  30.  This 
work  includes  the  construction  of  concrete 
sewers ;  construction  of  1,200,000  cu.  yds.  of 
levee  embankment ;  construction  of  a  rein- 
forced concrete  retaining  wall  including  about 
2.000  cu.  yds.  of  reinforced  concrete,  and  erec- 
tion of  the  superstructure  of  a  steel  truss 
bridge  at  Cincinnati  St. 

Oregon. 
A  project  is  under  consideration  for  the  irri- 
gation of  30,000  acres  of  land  in  the  vicinity 
of  Nyssa  in  Eastern  Oregon.  Engineers  have 
located  a  site  for  a  storage  reservoir  and 
power  development  on  the  Snake  River  above 
Horse-Shoe  Bend.  R.  W.  Purdum,  Nampa, 
Idaho,  is  interested. 

Tennessee. 
®Roach,    Stansell    &    Co.,    Memphis,    Tenn.. 
have   been   awarded   the   contract  at  21.7   cts. 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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per  cu.  yd.  for  constructing  85,000  cu.  yds.  of 
new  levee  in  the  Lower  St.  Francis  Levee 
District.  Bids  for  this  work  were  opened 
Sept.  25  by  Maj.  E.  M.  Markham,  U.  S.  En- 
gineer. 

Texas. 
•|«Bids  will  be  received  until  noon,  Oct.  24, 
by  J.  J.  Moody,  Chairman,  Board  of  Commis- 
sioners, Brazoria  County  Drainage  District  No. 
6,  Brazoria,  Texas,  for  making  and  complet- 
ing about  .52  miles  of  ditches  in  Brazoria 
County  Drainage  District  No.  6,  consisting  of 
about  405.778  cu.  yds.  of  earth  necessary  to  be 
excavated  and  cleaning  and  snagging  of 
streams  according  to  the  plans,  maps,  spec- 
ifications and  profiles  which  will  be  on  file  at 
my  office  five  days  prior  to  the  letting  of  said 
work.  And  will  be  there  for  inspection  of  all 
parties  wishing  to  bid  on  said  work.  The 
same  being  furnished  by  J.  Lee  Chambers,  en- 
gineer for  said  district.  AH  bids  must  be  made 
as  per  blank  forms  furnished  by  the  chairman. 


The  right  is  reserved  by  said  commissioners 
to  reject  any  and  all  bids  and  readvertise  said 
work,  and  no  bidder  will  have  any  vested 
right  because  of  his  bid.  AH  bids  shall  be 
accompanied  by  a  certified  check  for  not  less 
than  5  per  cent  of  the  amount  bid.  E.  S.  Smith 
is  Secretary  Brazoria  County  Drainage  Dis- 
trict No.  6. 

Farmers  residing  along  Pilot  Creek  in  Col- 
lin County  are  to  petition  the  County  Commis- 
sioners at  McKinney,  Tex.,  asking  for  an  elec- 
tion to  give  them  authority  to  issue  bonds  in 
the  sum  of  $.!)U,000  for  the  purpose  of  drain- 
ing or  reclaiming  from  overflow  about  10,000 
acres  of  land  on  that  creek.  The  survey  work 
is  now  under  way. 

Bonds  to  the  amount  of  $130,000  have  been 
issued  for  the  purpose  of  draining  the 
section,  which  is  known  as  the  Bra- 
zoria County  Drainage  District  No.  8. 
This  work  when  completed  will  affect  approx- 


imately 70,000  acres  of  land.     Angleton  is  the 
County  Seat  of  Brazoria  CotMty 

Washington. 
4*Bids  will  be  received  until  3  p.  m.,  Oct.  14, 
by  L.  L.  Mitchell,  Town  Oerk,  Sumas.  Wash., 
for  deepening  and  widening  and  finming  with 
cedar  boxing,  3  ft.,  6x4  ft.,  inside  town  drain- 
age ditch.  The  cost  of  (she  work  is  estimated 
at  about  $10,000. 

Wisconsin. 

«|*Bids  will  be  received  until  19 :3*  a.  m., 
Nov.  12,  by  A.  C.  Willard,  Secj,  Little  Yellow 
Drainage  District,  Necedah,  Wis.,  for  the  con- 
struction of  new  ditches  and  deepening  and 
widening  old  ditches  in  the  Little  Yellow 
Drainage  District,  Juneau  County,  Wis.  The 
location  of  the  work  can  best  be  reached  from 
Necedah,  Wis.,  the  junction  of  the  Chicago  & 
Northwestern  and  the  Chicago,  Milwaukee  and 
St.  Paul  Rys.  Plans,  maps  and  specifications 
can  be  seen  at  the  office  of  the  Secretary. 


WATER-WORKS 


Alabama. 

Engineer  Walter  G.  Kirkpatrick  of  Birming- 
ham, Ala.,  expects  to  have  plans  and  specifi- 
cations ready  for  submission  to  the  City  Coun- 
cil of  Jackson,  Miss.,  for  the  new  filtration 
plant  early  in  November. 

California. 

According  to  City  Engineer  M.  M. 
O'Shaughnessy  of  San  Francisco,  Cal.,  the  wa- 
ter from  the  city's  Sierra  sources  of  supply 
can  be  brought  to  the  city  within  six  years. 
The  city  is  preparing  to  spend  $40,000,000  in 
the  development  of  its  Sierra  water  sources. 

A  proposition  has  been  presented  to  the  City 
Council  of  Santa  Monica,  Cal..  by  Abbott  Kin- 
ney to  install  a  salt  water  fire  system  in  the 
city. 

The    Board   of   Trustees   of    Turlock,    Cal., 
has  asked  for  bids  for  the  erection  of  another 
water  tank  of  the  same     size  or  larger  than 
the  present  one- 
District  of  Columbia. 

4*Bids  will  be  received  until  10:30  a.  ni.. 
Oct.  30,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  739  necessary  equipment  for  the 
new  colon  waterworks,  such  as  valves,  piping, 
regulators,  controllers,  gages,  operating  ta- 
bles, air  compressors,  alum  mixing  apparatus, 
air  hoists  and  miscellaneous  details  for  the  fil- 
ter building  sedimentation  basin,  mixing  boxes 
and  areation  chamber  in  the  purification  plant, 
and  the  necessary  multi-stage,  electrically- 
driven  fire  pumps,  transformers,  pump  station 
piping,  traveling  crane  and  miscellaneous  de- 
tails for  the  pump  station. 

Florida. 

The  Ocean  Beach  Amusement  Co.,  C.  A. 
MuUer,  Box  6fiC,  Miami,  Fla.,  is  receiving  fig- 
ures on  the  installation  of  a  new  waterworks 
in  Miami,  Fla.  The  work  will  include  one 
50-gaI.  per  minute  direct  connected  gasoline 
pump,  one  5,000-gal.  tank  and  35  ft.  tower, 
one  direct  connected  oil  engine  and  generator 
capable  of  furnishing  power,  550  to  GOO  Mazda 
lamps,  direct  current. 

Georgia. 

The    Board    of     Water    Commissioners    of 
Macon,  Ga..  has  decided  to   lay  a  12-in.  mam 
across  'Spring  St.  bridge  to  give  to  East  Ma- 
con  adequate   water   service. 
Illinois. 

4.Bids  wHl  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  11  ., 
until  11  a.  m.,  Oct.  15.  at  his  office.  Room  40(i 
City  Hall,  for  furnishing  the  labor,  materials, 
etc',  necessary  to  design,  construct,  deliver 
and  erect  complete  in  each  of  the  four  fol- 
Fourteenth  St.  Sta- 


tion, 1354  Indiana  Ave. ;  Harrison  St.  Sta- 
tion. 735  W.  Harrison  St. ;  Central  Park  Ave. 
Station,  1015  S.  Centra  Park  Ave.;  Spring- 
field Ave.  Station,  1747  N.  Springfield  Ave., 
1  horizontal  centrifugal  pump  driven  by  di- 
rect-connected horizontal  condensing  steam 
turbine  with  all  auxiliaries,  accessories  and 
appurtenances.  Each  pumping  unit  shall  have 
a  capacity  of  25,000,000  U.  S.  gallons  per  24 
hours  against  a  head  of  130  ft.  (not  including 
hydraulic  friction  through  pump  and  through 
piping  between  the  points  of  attachment  of 
suction  and  pressure  gages  when  running  at 
the  normal  speed  for  which  designed  and  sup- 
plied with  steam  at  a  gage  pressure  of  145 
pounds  per  square  inch.  Each  unit  shall  in- 
clude a  suction  surface  condenser,  through 
which  all  water  handled  by  the  centrifugal 
pump  shall  pass  are  independent  steam-operat- 
ed, crank  and  flywheel  combined  air  pump  and 
hot  well  drain  pump,  automatic  atmospheric 
relief  valve  and  exhaust  piping  from  turbine 
and  air  pump  steam  cylinder  to  condenser, 
suction  piping,  hydraulically  operated  suction 
valve  (except  at  14th  St.  station),  delivery 
air  chamber,  check  valve,  hydraulically  op- 
erated gate  valve,  delivery  piping,  piping  from 
condenser,  to  air  pump,  air  pump  to  hot  well 
and  from  hot  well  to  hot  well  pump,  together 
with  the  necessary  accessories  for  proper  op- 
eration of  plants.  Cash  or  certified  check  for 
$4,000  must  accompanv  proposal. 

4»Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Oct.  10,  at  his  office,  406  City 
Hall,  for  furnishing  and  delivering  1  cast  iron 
pump  valve  chamber.  The  casting  shall  be 
of  superior  quality,  free  from  blow  holes  and 
other  defects.  It  shall  be  smooth,  close,  fine- 
grained, sound,  tough  and  true  to  form  and 
dimension  and  delivered  to  735  W.  Harrison 
St 

•J.Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111.. 
until  11  a.  m.,  Oct.  30,  at  his  office,  Room  406 
City  Hall,  for  furnishing  the  labor,  materials, 
etc.,  necessary  to  properly  design,  construct, 
deliver  and  erect  in  the  Roscland  pumping 
station,  104th  St.  and  Stewart  Ave.,  on  foun- 
dations prepared  bv  the  city,  according  to 
plans  and  specifications,  one  25,000,000-.gallon 
vertical  triplex  single-acting  pump,  driven  by 
direct-connected  vertical  triple  expansion, 
crank  and  flvwhecl  condensing  engine  with  all 
auxiliaries,  appurtenances,  etc.,  and  remove 
from  the  Lake  View  pumping  station,  Mon- 
trose Ave.  and  Clarendon  Ave.,  and  transport 
and  erect  same  at  the  Roscland  pumping  sta 
tion.  The  pumping  unit  shall  consist  ~  • 
vertical  triple  single-acting  pump  with 
matic  water  valves,  plungers,  34  ins 
cter     bv   GO-in.    strike,    driven    by 


of   a 
auto- 
in  diam- 
a    vertical 


triple  expansion,  crank  and  flywheel  condens- 
:.,«   P/^rlicc    Ponnet   valve   engine   with   steam 
lowing  pumping  stations:     Fourteenth  M.  sta-      ing   Corliss    loppa   vane       ^ 

4.  indicates  work  now  open  for  bids.    (?  indicates  a  contract 


cylinders  24-in.,  46-in.,  and  70-in.  diameters, 
by  60-in.  stroke,  normal  capacity  25,000,000  U. 
S.  (rallons  per  24  hours  against  a  normal  head 
of  140  ft.,  not  including  hydraulic  friction 
through  suction  piping  and  pump  when  run- 
ning about  25  revolutions  per  minute  and  sup- 
plied with  steam  under  a  pressure  of  170 
pounds  per  square  inch  gage  at  engine  throt- 
tle. The  engine  shall  be  capable  of  pumping 
against  a  maximum  head  not  including  hy- 
draulic friction  through  suction  piping  and 
pump  of  200  ft.  Cash  or  certified  check  for 
$5,000  must  accompany  proposal.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

®Thc  Board  of  Local  Improvements  of  For- 
est Park,  111.,  has  let  the  contract  for  the  fur- 
nishing and  laying  of  a  cast  iron  water  main 
pipe  having  an  internal  diameter  of  4  ins.,  to- 
gether with  three  4-in.  valves  and  cast  iron 
valve  boxes,  8  double-nozzle  fire  hydrants.  8 
4-in.  tees,  and  one  6.xGx4-in.  tee,  and  one  6-in. 
sleeve,  to  T.  H.  Iglehart.  at  $2.20(i.  Joseph 
T.  Carnev  is  Secv.  of  the  Board. 

®J.  T.' Elmore' of  Vandalia,  111.,  has  been 
awarded  the  contract  by  the  town  of  .\lta- 
niont.  111.,  for  furnishing  tools,  material  and 
labor  for  drilling  and  casing  a  deep  well  for 
water  supplv.  at  $2.50  per  ft.  Bids  were  opened 
Oct.  1.  Fu'ller-Coult  Co.,  Chemical  Bldg..  St. 
Louis,  Mo.,  are  Engineers. 

A  special  election  was  held  in  Hamilton, 
111.,  on  Oct.  5  for  the  purpose  of  validating  an 
ordinance  passed  by  the  City  Council,  author- 
izing the  issue  of  $10,000  in  bonds  for  the 
completion  of  the  waterworks  system  now  un- 
der construction  by  the  erection  and  installa- 
tion of  a  modern  filter  plant.  L  P.  WoltT  of 
St.  Paul,  Minn.,  is  Engineer. 

Plans  are  now  being  prepared  for  the  in- 
stallation of  a  new  filter  plant  in  Decatur.  111. 
Ralph  McCalman  is  City  Engineer.  .Mbert 
Leach  is  City  Clerk. 

The  village  of  Lostanf.  111.,  will  shortly  in- 
stall a  new  water  plant  which  will  cost  between 
$7,000  and  $8,000.  R.  D.  Mills,  Loslant,  is 
interested. 

Engineer  B.  T.  Gilford  of  Chicago.  111.,  has 
submitted  the  plans  for  the  construction  of  a 
filter  plant  to  the  City  Council  and  Board  of 
Public  Works  of  Logansport,  Ind.  The  cost 
is   estimated   at   $-50,000. 

Following  is  the  lowest  bid  submitted  to  L. 
E.  McGann,  Commissioner  of  Public  Works, 
Chicago,  III.,  on  Sept.  28  for  furnishing  and 
delivering  to  the  city  plumbing  shops,  14th 
St.  and  Indiana  .'\ve'.  30  tons  of  lead  pipe, 
sized  as  follows:  %  in.,  1  in,  IVi  ins..  2  ins., 
according  to  specifications.  K.  W.  Blatchford 
Co.,  230  N.  Clinton  St..  $.S.8"3  per  cwt. 
Indiana. 

The  Citv  Council  of  SnlliTan.  Ind..  has 
sold  the  old  waterworks  system  to  the  Sulli- 
van Water   Co.,  with   V.    M    Kerlin  nf  Vin- 

let  recently. 
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cennes,  Ind.,  as  Trustee,  The  new  company 
will  install  a  new  system  and  has  been  granted 
a  franchise  for  25  years  and  a  contract  for 
20  years. 

Iowa. 

®The  Alma  Engine  Supplv  Co.,  Omaha, 
Nebr.,  has  been  awarded  the  contract  by  the 
town  of  Defiance,  la.,  O.  F.  Cox,  Town  Clerk, 
for  the  construction  of  a  waterworks  system 
at  $7,440.  The  work  includes  mains,  tower 
and  tank,  engine,  pump,  wells,  hydrants  and 
gate  valves.  The  city  will  purchase  meters, 
hose  and  reel  and  hose  cart.  Bids  were 
opened  Sept.  26. 

©Fairbanks  &  Morse  Co..  Chicago.  111.,  has 
been  awarded  the  contract  by  the  town  of 
Donnellson,  la.,  A.  D.  Krebill,  Clerk,  for  fur- 
nishing two  pumps  complete  and  one  r2-h.p. 
oil  engine  for  the  water  works,  at  $1,-560.  Bids 
were  opened  Oct.  1, 

A  motion  was  recently  introduced  in  the 
City  Council  of  Siou.x  City,  la.,  authorizing  the 
preparation  of  a  comolete  set  of  plans  and 
specifications  for  a  new  reservoir  in  Grand 
View  Park. 

.^n  election  is  to  be  held  in  Jewell,  la.,  on 
Oct.  14  for  the  purpose  of  voting  on  the  prop- 
osition of  making  extensions  to  the  present 
waterworks  at  an  estimated  cost  of  $5,000.  It 
is  proposed  to  sink  a  new  well.  City  Council 
is  in  charge. 

Plans  have  been  prepared  for  the  installa- 
tion of  a  new  waterworks  in  Epworth,  la.,  at 
an  estimated  cost  of  $10,000.  The  citizens 
voted  Oct.  4  in  favor  of  the  proposition.  Con- 
tract will  be  let  shortly.  J.  J.  Hamilton  is 
Clerk. 

Kansas. 

®Jas.  A.  Pringle  of  Carthage.  Mo.,  has 
been  awarded  the  contract  by  the  city  of  Chap- 
man. Kans..  for  the  construction  of  a  c<im- 
plete  waterworks  system  at  $21,000.  Six  bids 
were  received  on  the  complete  work  and  In 
bids  on  separate  parts.  Bids  were  opened 
Oct.  2.  Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  are  Engineers. 

.\n  election  is  to  be  held  in  Cimarron.  Kans.. 
shortly  for  the  purpose  of  voting  on  the  issu- 
ance of  bonds  to  the  amount  of  $15,nii0  for  a 
waterworks  system. 

Massachusetts. 

The  citizens  of  Brookfield,  Mass..  at  a 
recent  meeting  defeated  the  proposition  sub- 
mitted by  Judge  Henry  E.  Cottle  that  $1.1)00 
be  appropriated  to  buy  a  pump  and  erect  a 
shed  for  it  and  to  lay  pipe  to  connect  it  with 
the  mains  at  the  fool  of  Kimball  St. 
Michigan. 

•{•Bids  will  be  received  until  8  p.  m..  Oct.  lf>. 
by  Board  of  Public  Works.  Grand  Rapids, 
Mich.,  for  furnishing  and  delivering  chemicals 
for  the  city  filtration  plant.  L.  D.  Cutcheon 
is  Secy,  of  the  Board. 

®The  Special  Water  Commission  of  Grand 
Haven,  Mich.,  and  Consulting  Engineer  G.  S. 
Williams.  .Ann  .-Vrbor.  Mich.,  on  Sept.  25  re- 
ceived bids  at  Grand  Haven  for  the  construc- 
tion of  an  addition  to  the  waterworks  pump- 
ing station,  connecting  pumps,  and  laying  a 
12-in.  force  main  to  reservoirs  and  an  8-in. 
main  from  reservoir  to  Lake  .Ave.  J.  E.  Clark 
&  Sons  of  Grand  Haven  secured  the  contract 
for  the  addition  to  plant  and  connecting 
pumps.  A.  M.  Cosgrove,  Grand  Haven,  .se- 
cured the  contract  for  laying  12-in.  force  main. 
J,  S.  Darrew.  1117  Grand  .\ve.,  Morgan  Park, 
111.,  secured  contract  for  laying  8-in.  main, 
building  concrete  foundation  for  reservoirs 
and  transporting  material.  William  Wilds  is 
City  Clerk. 

A  special  election  was  held  in  Saline,  Mich., 
on  Oct.  1  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  installation  of  a 
waterworks  system. 

The  City  Council  of  Adrian,  Mich.,  has 
passed  a  resolution  providing  for  the  sub- 
mission to  the  voters  at  the  November  election 
the  question  of  purchasing  the  waterworks 
plant. 

At  a  special  meeting  of  the  Village  Council 
of  South  Range,  Mich.,  it  was  decided  to  au- 
thorize John  Wagner,  purchasing  agent  of  the 


Copper   Range   Consolidated,   to  purchase   the 
necessary  material  for  1,000  ft.,  more  or  less, 
of  6-in.  water  main.     Bids  are  being  asked  for 
the  installation  of  the  waterworks  system. 
Minnesota. 

^Bids  will  be  received  until  10  a.  ni,,  Oct. 
17,  by  Borough  of  Belle  Plaine,  Scott  County, 
Minn.,  J.  E.  Townsend,  Borough  Clerk,  for 
waterworks  improvement.  (1)  The  furnish- 
ing and  installation  of  extensions  to  present 
waterworks  system,  including  the  furnishing 
and  laying  of  the  following  approximate  quan- 
tities of  pipe  material:  The  furnishing  and 
laying  of  1,400  feet  of  6-in.  cast  iron  bell  spi- 
got water  mains  together  with  hydrants, 
valves,  specials,  etc.,  and  the  necessary 
trenching  and  excavation,  the  connecting  up 
with  5-in.  wrought  iron  pipe  of  the  suction 
line  from  three  wells  to  pump  station,  includ- 
ing flange  couplings,  valves,  etc.,  the  building 
of  a  concrete  pump  pit,  including  the  furnisli- 
ing  of  all  labor,  material,  excavation,  back-fill, 
etc.,  necessary.  (2)  The  furnishing  and  in- 
stalling complete,  together  with  valves  and 
other  accessories  and  running  of  suction  and 
discharge  to  a  point  4  ft.  outside  of  the  build- 
ing, of  one  200-gaI.  triplex  power  pump,  to 
be  arranged  for  direct-connection  to  motor, 
which  will  be  furnished  under  another  con- 
tract. -AH  to  be  in  accordance  with  plans  and 
specifications  on  file  in  the  Offices  of  the  Con- 
sulting Engineers,  The  Oscar  Claussen  Engi- 
neering Co.,  514-515  Xat.  Ger.  .Am.  Bank 
Bldg.,  Saint  Paul.  Minnesota,  or  at  the  Office 
of  tlie  Borough  Recorder.  J.  E.  Townsend. 
Belle  Plaine,  Scott  County,  Minnesota.  ,\  cer- 
tified check  for  $200  is  required  for  each  di- 
vision of  this  work. 

^•Bids  will  be  received  until  8  p.  ni..  Oct. 
17,  by  Common  Council,  Deer  River,  Minn., 
for  the  installation  of  an  air  lift  pumping 
plant,  consisting  of  a  well,  compressor,  re- 
ceiver, supply  pipe,  air  pipe,  motor,  founda- 
tions for  machinery,  sewer  pipe  and  power 
house.  Plans  and  specifications  are  on  file  in 
the  office  of  the  Village  Recorder,  Deer 
River,  Minnesota,  and  at  the  office  of  the  Du- 
luth  Engineering  Company,  Cll-12-13-14-15-lfi, 
Palladio  Building,  Duluth,  Minnesota.  .Ml 
bids  must  be  accompanied  by  a  certified  check 
for  5  per  cent  of  the  amount  of  the  bid.  Fred 
Breid  is  Village  President.  A.  D.  Ingersol  is 
Recorder. 

The  town  of  Deer  River,  Minn.,  has  adver- 
tised for  bids  for  the  installation  of  an  air  lift 
water  works  system.  The  supply  will  be  ob- 
taine<l  from  two  28-in.  flowing  wells,  driven 
to  a  depth  of  140  ft.  and  having  a  capacity 
of  7-50  gals,  a  minute.  .According  to  the  plans 
the  water  will  be  elevated  an  additional  Ini)  ft. 
into  tanks,  from  which,  through  gravity  pres- 
sure, fire  protection  for  the  town  and  water 
for  domestic  purposes  will  be  afforded.  The 
Duluth  Engineering  Co.,  Duluth,  Minn.,  pre- 
pared the  plans. 

Missouri. 

Citizens  of  Sheridan,  Mo.,  are  agitating  the 
calling  of  an  election  for  the  purpose  of  vot- 
ing bonds  to  the  amount  of  $5,000  or  $7,-500  for 
the  building  of  a  water  works  system. 

Nebraska. 

The  City  Council  of  Omaha.  Nebr..  has 
granted  permission  to  the  Water  Board  for 
laying  the  48-in.  water  main  from  Florence 
through  Miller  park,  provided  the  work  is 
finished  within  60  days  from  the  time  the 
permit  is  given. 

New  Jersey. 

^•Bids  will  be  received  until  2  :30  p.  m.,  Oct. 
18,  by  Board  of  City  Commissioners,  Trenton, 
N.  J.,  for  the  construction  of  a  Water  Purifi- 
cation Works  of  the  mechanical  filter  type, 
including  Pumping  Station  piping,  coagulating 
basins,  filters  and  all  appurtenances  complete. 
Plans  and  specifications  with  a  draft  of  the 
contract  and  bonds  required  may  be  seen  at 
the  office  of  Johnson  &  Fuller,  Consulting  En- 
gineers, 150  Nassau  St..  New  York  City,  or 
may  be  obtained  on  payment  of  $7  at  the  office 
of  the  Engineer  of  Sewers  and  Water. 

The  Water  Purification  Co.,  of  Newark,  N. 


J.,  has  been  incorporated  with  a  capital  stock 
of  $l-50,0(Ml,  for  the  purification  of  water,  sew- 
age,   wastes,    etc.      The    incorporators    are    E. 

B.  Cleveland.  Scotland  Road,  Elizabeth,  N.  J. ; 
1.  H.  Wise,  30  Church  St.,  New  York  City, 
and  Y.  S.  Weart,  273  Washington  St.,  Jersey 
City. 

The  City  Commissioners  of  .Atlantic  City. 
N.  J.,  have  passed  ordinances  authorizing  bjnd 
issues  of  $100.0011  for  additional  water  mains 
in  the  city  and  $2oo,0ii()  for  extensions  of  the 
drainage  system,  and  $50,000  for  the  deepen- 
ing of   Absecon   Inlet. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
12,  by  Board  of  Commissioners,  Water  Dis- 
trict, Locke,  N.  Y.,  for  the  construction  of 
a  complete  waterworks  system.  The  principal 
items  are  approximately  as  follows :  il.OOO  lin. 
ft.  trenching  and  laying,  4,  6  and  8-in.  C.  I. 
pipe.     Furnishing   150  tons  4,  6,  8  and   10-in. 

C.  I.  pipe,  (i.OOO  lbs.  special  castings.  Furnish- 
ing and  setting  13  hydrants,  !(  stop  valves. 
4,  6,  8  and  lO-in..  7  valve  boxes.  Furnishing 
material  and  building  concrete  dam.  90  cu. 
yds.  concrete  masonry.  Bids  must  be  made 
out  on  blank  proposals  furnished  by  the  Board 
of  Commissioners  and  accompanied  bv  a  cer- 
tified check  for  $400.  A  bond  of  $3>>0  will 
be  required.  Plans  may  be  seen  and  specifica- 
tions obtained  of  the  Board  of  Commissioners. 
Locke.  N.  Y.,  or  at  the  office  of  Morrison  & 
[•"arrington.    Inc.,   Engineers,   Syracuse,   N.   Y. 

®Thc  Board  of  Contract  and  Supply  of 
Rochester.  N.  Y.,  has  awarded  a  contract  to 
Bert  Warren  for  the  construction  of  the  dyke 
across  the  northern  end  of  Hemlock  Lake,  at 
$;V2,815.  which  includes  the  filling  in  of  a  large 
tract  of  land  north  of  the  dyke.  The  dyke 
alone  is  to  he  erected  this  fall.  The  specifica- 
tions call  for  76,000  cu.  yds.  of  grading  and 
filling. 

North  Carolina. 

The  town  of  Morganton,  N.  C,  has  pur- 
chased the  water  works  plant  from  a  private 
corporation  at  a  consideration  of  $.37,(!11.  .V 
water  shed  has  been  purchased  in  the  South 
Mountains,  from  which  water  will  be  brought 
and  cimnectcd  with  the  present  city  pipes. 

The  Board  of  .Aldermen  of  Socncer,  N.  C, 
contemplate  building  water  and  light  plants  at 
an  early  date  and  an  investigation  is  being 
made   of   various   systems   in   the   state. 

North  Dakota. 

Preliminary  arrangements  are  being  made 
at  Hettinger.  N.  Dak.,  for  the  installation  of 
a  water  works  system. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  18, 
by  Director  of  Public  Service.  Lorain,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  completing  the  contract  between  the  City 
of  Lorain.  Stale  of  Ohio,  and  Coast  and  In- 
terior Contracting  Company,  dated  June  2li. 
1010,  for  Liying  a  48-in.  water  intake  pipe. 
The  work  to  be  done  consists  in  completing 
and  placing  an  intake  crib  over  the  outer  end 
of  the  intake  pipe  filling  the  crib  with  stone 
and  placing  stone  riprap  around  the  outside  of 
the  crib,  testing  the  pipe  laid  by  the  Coast 
and  Interior  Contracting  Company  and  repair- 
ing all  leaks  found  therein  and  doing  such 
other  work  as  required  to  make  a  completed 
job  of  the  same,  according  to  the  plans,  specifi- 
cations and  profiles  as  filed  in  said  office.  L. 
B.  Johnston  is  Clerk. 

•|«Bids  will  be  received  until  noon,  Oct.  24. 
instead  of  Oct.  16,  as  mentioned  in  our  last 
issue,  by  D.  M.  .Armstrong,  Director  of  Public 
Service.  .Alliance.  O.,  for  the  construction  of 
a  6.000,O00-gal.  filter  plant  and  earth  storage 
dam.  .A  certified  check  for  $1,000  must  lie 
filed  with  bid   for  each. 

®The  Board  of  Control  of  Youngstown,  O.. 
has  awarded  the  contract  for  the  construction 
of  an  additicm  to  the  filter  plant  to  William 
M.  Henderson  at  $124,800. 

®W.  P.  Taylor  Co.,  218  Ellicott  Sq.,  Buffalo, 
N.  Y.,  has  been  awarded  the  contract  by  the 
Director  of  Public  Service,  Cleveland,  O.. 
Thos.  J.  Clifford,  Contract  Clerk,  for  furnish- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  stop  cock  boxes  for  the  water  department, 
including  top,  bottom  and  plugs,  at  $-5,tJ80. 
Bids  were  opened  Sept.  2G. 

®The  Chicago  Bridge  &  Iron  Works,  Chi- 
cago, III.,  secured  the  contract  from  the  Board 
of  Control  of  Youngstown,  O.,  for  the  con- 
struction of  a  new  South  Side  standpipe  at 
$35,900. 

According  to  reports  from  Lorain,  O.,  Serv- 
ice Director  Dawes  is  asking  for  bids  for  the 
completion  of  the  intake. 

Oklahoma. 

®Bids  were  opened  Sept.  27  by  the  City  of 
Tonkawa,  Okla.,  for  water  works  improve- 
iTients,  for  which  Burns  &  McDonnell,  Kansas 
City,  Mo.,  are  the  Consulting  Engineers.  The 
contract  was  awarded  to  Fike  &  Lantry,  Tulsa, 
Okla.,  the  unit  bid  of  this  firm  being  as  fol- 
lows : 
Lin.  ft.  6-in.  C.  I.  pipe  in  S.  line. .  .11.700     .$  O.Til 

Lin.  ft.  S-in.  C.  I.  pipe  in  S.  line .'J.'. 

Lin.  ft.  6-in.  C.  I.  pipe  in  citv 1,89.'.  .70 

Lin.  ft.   l-in.  C.  I.  pipe  in  city 4,630  .4S 

Lin.  ft.  2-in.  galvanized  pipe 230  .30 

Relaying  3-in.  galvanized  pipe,  ft. .      333  .3-| 

Relaving  2-in.  galvanized  pipe.  ft..       66.'i  .30 

Relaying  1'.^- in.  galv.  pipe,   ft 200  .2.". 

Hydrants,   furnishing  and  setting..  3       30.00 

S-in.    valves   and  boxes 4       15.00 

4-in.   vaU'es   and   boxes 5       11.00 

3-in.    \'alves   and   boxes 1       lO.Oi) 

2-in.    valves   and   boxes 2         6.00 

Wet    connections    12       10.00 

Lbs.  No.  S  T.  B.  W.  P.  copper  wire  4,140  .27 

30-ft.   poles,   equipped  and  set 100       12.00 

Iron  pole  line  lightning  arresters..  36  3.50 
■Guy   anchors   in   place 12         3.00 

Porto  Rico. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
>i,  by  Manuel  Guzman,  Mayor,  Fajardo,  P.  R., 
for  the  construction  of  a  waterworks  system 
for  the  municipality. 

South  Dakota. 

The  citizens  of  Hurley.  S.  Dak.,  at  a  recent 
special  election  voted  the  issuance  of  bonds 
to  the  amount  of  $C,000  for  additional  water- 
works' facilities. 

Texas. 

4«Bids  will  be  received  until  Nov.  11.  it  is 
reported,  by  Water  Commissioners,  Waco. 
Te.xas,  for  the  construction  of  a  filtration 
plant  having  a  daily  capacity  of  G,n(Hi,iHlu  gals. 
N.  \^'erenskiold.  Dallas.  Texas,  i^  Eneineer. 

®The  Spencer  Howe  Construction  Co.,  Port 


.\rthur,  Tex.,  has  been  awarded  the  contract 
by  the  Supervising  Architect,  Treasury  De- 
partment, Washington,  D.  C,  for  laying  a  4-in. 
cast  iron  water  main  in  connection  with  the 
U.  S.  quarantine  station  at  Galveston,  Tex. 
The  contract  price  is  $fi.2")'t. 

The  Highland  Place  Water  Co.,  Waco,  Tex., 
has  been  incorporated  with  a  capital  stock  of 
$40,00CK  The  incorporators  are  A.  W.  Koch, 
James  C.  Mistrot,  G.  A.  Mistrot,  H.  B.  Mistrot. 

Virginia. 

•{•Bids  will  be  received  mitil  :i  p.  m.,  Oct. 
20,  by  L.  v.  Miller,  Chairman,  Water  Com- 
mittee, Bridgewater,  Va.,  for  furnishing  ma- 
terials and  constructing  a  complete  system  of 
sanitary  sewers  and  waterworks,  comprising 
the  following:  .Approximately  3  miles  of 
sewers,  8-in.  to  12-in.  in  diameter.  .Approxi- 
mately VA  miles  of  water  mains.  2-in.  to  8-in. 
in  diameter.  Oil  engines,  power  pumps,  water 
tank  and  tower.  Bids  will  be  received  for  the 
entire  work  or  for  any  portion  thereof.  Plans 
and  specifications  may  be  seen  at  the  office 
of  the  Chairman  of  the  Water  Committee. 
Bridgewater,  Va.,  or  at  the  office  of  Harry 
Stevens,  Consulting  Engineer,  I'nion  Trust 
Building,  Washington,  D.  C.  or  may  be  pro- 
cured from  the  Engineer  by  payiu;^  $4  to  cover 
cost. 

Residents  of  Swansboro  have  petitioned  the 
City  Council  of  Richmond,  Va.,  to  extend  the 
water  mains  of  Richmond  to  Swansboro. 

Washington. 

4*Bids  will  be  received  until  7  ::iO  p.  m.,  Oct. 
28,  by  Town  Council,  Grandview,  Wash.,  for 
furnishing  all  labor  and  material  for  the  in- 
stallation of  a  municipal  waterworks  system 
for  the  Town  of  Grandview,  according  to  the 
plans  and  specifications  therefor,  now  on  file 
with  the  Town  Clerk.  Proposals  may  be  made 
for  installing  the  whole  system,  or  separate 
proposals  may  be  made  on  (a),  the  pump 
house  and  pumping  machinery,  (b)  the  ele- 
vated storage  tank  or  (c)  the  water  mains. 
Plans,  specifications  and  form  of  proposal  may 
be  had  of  W.  H.  Dunbar,  Town  Engineer, 
upon  payment  of  $•">.  which  will  be  refunded 
upon  the  return  of  the  plans  and  specifications 
in  good  condition.  No  proposal  will  be  con- 
sidered unless  accompanied  by  a  certified 
check  for  five  per  cent  of  the  amount  of  the 


proposal,  made  payable  to  the  Town  Treas- 
urer, as  security  that  if  the  bid  is  accepted 
the  contract  will  be  entered  into,  addressed  to 
A.   E.  Fisk,  Town  Clerk. 

®The  Town  Council  of  Woodland,  Wash., 
on  Sept.  27  awarded  the  contract  for  the  con- 
struction of  a  waterworks  system  to  Dennis  & 
Christenscn  of  McMinnville,  Ore.,  at  $9,910. 
The  system  will  consist  of  a  pumping  plant 
on  Lewis  River,  just  north  of  town,  which 
will  pump  the  water  into  a  reservoir  on  a  high 
hill  further  north,  from  which  it  will  tje  dis- 
tributed to  the  town.  It  is  contemplated  later 
to  run  the  pipe  line  to  Johnson  Creek,  about 
8  miles  up  the  river. 

Wisconsin. 

•J'Bids  will  be  received  until  Oct.  14  by  Vil- 
lage Board,  Turtle  Lake,  Wis.,  for  drilling  a 
well  2ni)  ft.  deep  and  furnishing  casings  there- 
for for  the  waterworks  system  about  to  be 
installed  bv  the  village.  F.  G.  McKenzie  is 
Clerk. 

•J«Bids  will  be  received  until  10:30  a.  ni., 
Oct.  10,  by  Department  of  Public  Works.  Mil- 
waukee. Wis.,  for  furnishing  to  the  city  ol 
Milwaukee  one  galvanized  iron  tank  sprinkler 
in  accordance  with  spccitications  on  file  at  the 
office  of  the  department.  J.  P.  Sherer  is  Dep- 
uty Commissioner. 

The  City  Commission  of  Superior.  Wis.,  has 
been  petitioned  by  the  Billings  Park  residents 
asking  for  watermains  on  23rd  St..  from  Gar- 
field .\ve.  to  Elmira  Avv.,  thence  south  on 
Elmira  Ave.  to  24th  St. 

Canada. 

®H.  C.  Lien.  .'>(l7  First  Xat.  Bank  Bldg.. 
Chicago.  111.,  has  been  awarded  the  contract 
by  the  city  of  Bassano.  .-Mta.,  G.  B.  R.  Bond. 
Secy.-Treas.,  for  the  furnishing  of  material 
and  labor  for  the  construction  of  a  water- 
works and  a  sewer  system  at  $10."),940.  Con- 
tract "A"  includes  about  24,000  ft.  of  10-in. 
to  0-in.  pipe  with  specials,  valves  and  hydrants. 
.Mso  concrete  foundation  for  standpipe.  Con- 
tract "B"  includes  20,000  lin.  ft.  of  18-in.  to 
4-in.  vitrified  clay  pipe  and  junctions,  sewer 
castings,  consisting  of  manholes  and  catch- 
basin  covers  and  flap  valves.  Plans  were 
prepared  by  the  John  Gait  Engineering  Co., 
Ltd.,  Winnipeg,  Man.,  and  Calgary,  .Mta. 
Bids  were  opened  Sept.  30. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

®Tbe  City  Commission  of  Birmingham,  .Ma., 
on  Sept.  27  awarded  the  contract  for  tlie  con- 
struction of  the  first  section  of  the  proposed 
sewer  on  the  South  Side  to  the  Southern  .As- 
phalt Co.,  of  that  city,  at  $.57,794.  The  Burk- 
halter  Co.  secured  the  contract  for  work  on 
sections  2  and  3  of  the  sewer  at  $19,360  and 
$13,989. 

California. 

4»Bids  will  be  received  until  7  :.30  p.  m..  Oct. 
l"i.  Iiy  the  Board  of  Trustees.  Hemet,  Calif., 
for  tile  construction  of  a  sanitary  sewer  sys- 
tem. 

Illinois. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
14,  by  Board  of  Local  Improvements,  Jolict, 
111.,  for  the  construction  of  a  sewer  in  Hick- 
ory St.  Specifications  are  on  file  with  H.  A. 
Stevens,  Citv  Engineer.  William  S.  Welch  is 
Clerk  of  the  Board. 

^•Bids  will  be  received  until  2  p.  m..  Oct. 
1.5,  by  R.  F.  Johnson,  Sec,  Board  of  Local 
Improvements.  Assumption,  111.,  for  the  con- 
struction of  comliiucd  sanitary  sewerage  ami 
drainage  system.  The  cost  of  the  work  is 
estimated  at  $33,772.  Specifications  will  be 
forwarded  by  the  city  upon  receipt  of  $2. 

•J-Bids  will  be  received  until  11  a.  m.,  Oct. 
22,  liy  Department  of  Public  Works,  L.  E.  Mc- 
Gann,  Commissioner,  Chicago,  111.,  for  the 
construction  ot  a  garbage  reduction  plant  and 
sition  of  garbage  for  a  period  of 


years,  as  delivered  by  the  city  of  Chicago,  be- 
ginning Sept.  1,  1913,  and  ending  .Aug.  31, 
1918.  .A  certified  check  for  $20,1100  must  be 
filed  with  each  bid.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

®Goodwin  &  Ryan  of  .Springfield.  111.,  have 
been  awarded  the  contract  by  the  city  of  Alta- 
mimt.  111.,  for  the  installation  of  a  storm 
water  sewer  system  at  $10,17.").  Plans  and 
specifications  were  prepared  by  Fuller-Coult 
Co.,  Chemical  Bldg.,  .St.  Louis,  Mo.  Bids  were 
opened  Oct.  1. 

®0.  E.  Keeler  of  Davenport.  la.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  Rock  Island,  111.,  for  the 
i-onstructiou  of  sewers  in  the  7th  Ward  at 
$19.111111.  The  work  includes  about  five  miles 
nf  sewer.  Bids  were  opened  Sept.  28.  H.  M. 
.Schriver  is  Mayor. 

Indiana. 

•J«Bids  will  be  received  until  7:30  p.  m.,  Oct. 
1."),  by  City  Council.  Boonville,  Ind.,  for  the 
construction  of  the  G.  J.  Roth  sewer  in  accord- 
ance with  plans  and  specifications  on  file  with 
W.  A    Shafer,  City  Clerk. 

'E'Hids  will  be  received  until  10  a.  m.,  Oct. 
M.  Iiy  Hoard  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  a  number  of 
streets,  as  follows :  Construction  of  local  sew- 
ers with  appurtenances,  in  and  along  the 
alley  cast  of  Ten'ple  .Ave.,  from  the  alley 
north  of  New  York  St.  to  the  alley  south  of 
Michigan  St:  construction  of  local  sewers 
with   ,ippurtenances,   in   and   along   Islliott   St. 


the  final  disjio; 

+  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


from  Bloyd  .Ave.  to  (ireenbriar  Lane ;  con- 
struction of  local  sewers  with  appurtenances, 
in  and  along  Winter  .Ave.,  from  Bloyd  .Ave. 
to  Fernway ;  construction  of  local  sewers  with 
appurtenances,  in  and  along  Illinois  St.,  from 
38th  St.  to  42d  St. 

®The  Cain  Construction  Co.  has  been  award- 
ed the  contract  by  the  Board  of  Public  Works 
of  Garv.   Ind..  for  the  construction  of  district 
sewer  No.  11  at  $1(1.071. 
Iowa. 

®Claus  .A.  Kling  has  been  awarded  the  con- 
tract by  the  City  Council  of  I'ort  Dmlgc.  la., 
for  sanitary  sewers  to  be  put  in,  commencing 
at  19tli  St.  and  Fifth  .Ave.  south,  and  at  .Ave. 
C  and  G  St.    C.  H.  Reynolds  is  City  Engineer. 

The  citizens  of  Kingsley.  la.,  have  voted  in 
favor  of  the  proposition  of  constnicting  a 
sanitary  sewvr. 

Louisiana. 

^•Bids  will  be  received  until  noon,  llct  20. 
by  Constructing  Quartermaster,  Xcw  Orleans. 
La.,  for  the  construction  of  sewers  at  Jackson 
Barracks,  La. 

Maryland. 

®The  Board  of  .Awards  of  Kaltimore.  Md.. 
on  Oct.  2  awarded  the  contract  for  building 
new  filter  beds  at  the  Rack  River  disposal 
work:,  to  Lane  Bros.  &•  Ov,  at  $400,772.  and 
the  Standard  Lime  &  Cement  Co^  for  stone 
for  the  new  beds  at  SJST.-'i.'iO.  .Action  was  de- 
ferred for  ail  extension  of  the  sanitary  sewers. 
B.  F.  Sweeten  &  Son  bid  $10-l.073.  being  low 
bid. 


let  recently. 


54 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.    No.  15. 


Massachusetts. 

•{•Bids  will  be  received  until  5  p.  m.,  Oct.  10, 
by  Board  of  Sewer  Commissioners,  Milton, 
Mass.,  for  construction  of  about  900  ft.  of  pipe 
sewers.  Bricks,  pipe,  cement  and  castings 
will  be  furnished  by  the  town.  John  Balch  is 
Chairman  of  the  Board. 

Minnesota. 

®The  City  Council  of  Litchfield,  Minn.,  has 
awarded  the  contract  for  the  construction  of 
the  Main  St.  sewer  to  E.  Lenhardt  of  that  city 
at  $9,327.  Other  bidders  were  as  follows :  L. 
W-  Schruth,  Fargo,  N.  Dak.,  $11,936;  Fraser 
&  Danforth,  St.  Paul,  Minn.,  $11,757;  W.  B. 
Bosworth,  Ada,  Minn.,  $11,679;  A.  D.  Jones, 
Siou.K  Falls,  S.  Dak.,  $11,497;  Peter  Nelson, 
Litchfield,  $10,911,  and  Tanner  Bros.,  Webster, 
S.  Dak.,  $10,398.  The  settling  tank  will  be 
of  concrete  and  the  mains  of  vitrified  clay  tile. 
Bids  were  opened  Sept.  20.  L.  P.  Wolff,  St. 
Paul,  Minn.,  is  Engineer. 

Missouri. 

®Will  F.  Plummer  Co.,  Springlield,  Mo.,  has 
been  awarded  the  contract  by  the  City  Council 
of  that  city,  J.  H.  Langston,  City  Clerk,  for 
the  construction  of  sanitary  sewers  in  accord- 
ance with  plans  and  specifications,  at  $53,602. 
Bids  were  opened  Oct.  1. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  the  contract  for  the  building 
of  storm  and  sanitary  sewer  in  the  district 
bounded  by  Denver,  Jackson,  23d  and  27th 
Sts.,  to  W.  W.  Cook  &  Son,  at  $95,071.  Vitri- 
fied clay  pipe  will  be  used. 

®The  Marion  Construction  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Work  of  St.  Joseph,  Mo.,  for  an  extension  to 
the  South  Park  main  sewer,  at  $2,465.  The 
sewer  will  be  712  ft.  long  and  will  be  built  in 
17th  St. 

®The  Will  F.  Plummer  Co.,  of  Springfield. 
Mo.,  has  been  awarded  the  contract  to  con- 
struct the  sewer  extension  work  proposed  in 
the  $70,000  bond  issue  for  enlargement  of  the 
present  system  of  sewer  mains  on  a  bid  of 
$55,602  by  the  city  of  Springfield.  Other  bid- 
ders were :  Will  F,  Plummer  Co.,  item  A, 
$23,125;  item  B,  $13,952;  item  C,  $9,1.36;  item 
D  $9..389;  total,  $55,602.  John  Spandri,  item 
A,  $24,352 ;  B,  $19,244 ;  C,  $10,207 ;  D,  $10,371 ; 
total,  $64,173.  Clark  Bros..  A,  $24,810;  B.  $21,- 
671;  C,  $10,304;  D,  $10,466;  total,  $67,251.  W. 
W.  Cook  &  Son,  A,  $26,784;  B,  $21,261;  C, 
$10,784;  D,  11,529;  total,  $70,359. 

The  citizens  of  Richmond,  Mo.,  at  a  recent 
election,  voted  the  issuance  of  bonds  to  the 
amount  of  $22,000  for  sewer  work. 

Montana. 

®The  City  Council  of  Lewistown,  Mont.,  has_ 
awarded  the  contract  for  the  construction  of 
storm  sewers  in  the  business  district  to  Lind- 
strom  &  Oren  of  Butlc,  Mont.,  at  $12,755. 

Nebraska. 

®Lou  Porter  of  ScottsblufF,  Nebr.,  has  been 
awarded  the  contract  by  that  city,  G.  L.  Shum- 
way.  City  Clerk,  for  the  construction  of  a 
storm  sewer  extension  of  750  ft.,  at  $0.39  per 
ft.  City  will  furnish  tile.  Bids  were  opened 
Sept.  27. 

New  Jersey. 

®John  R.  Jeffrey  of  Elberon,  N.  J.,  has  been 
awarded  the  contract  by  Mayor  C.  C.  Blauvelt 
of  Hightstown,  N.  J.,  for  constructing  sewer 
system  to  consist  of  appro.ximately  22.000  ft. 
of  8-in.,  10-in.,  and  12-in.  sewers,  w-ith  man- 
holes, lamp  holes,  etc.,  and  a  sewage  disposal 
plant,  at  $.30,700.  Waring.  Chapman  &  Farqu- 
har,  874  Broadway,  New  York  City,  are  Engi- 
neers. 

New  York. 

©Joseph  L.  Sigretto  &  Co..  Long  Island  City, 
N.  Y..  have  been  awarded  the  contract  by  the 
President  of  the  Borough  of  Queens,  New 
York  City,  Maurice  E.  Connolly,  for  the  con- 
struction of  two  sewers  on  Jamaica  Ave.,  in 
the  Richmond  Hill  district,  from  Greenwood 
.\ve.  to  Vine  St.,  and  on  Orton  St.,  in  Long 
Island   City.     The  contract  price  is  $350,000. 


Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  21, 
by  Department  of  Public  Service,  J.  A.  Holtz- 
berger,  Director,  Hamilton,  O.,  for  the  furnish- 
ing of  the  necessary  labor  and  material  for  the 
construction  of  sanitary  sewers  and  house  con- 
nections on  Cleveland  Ave.,  from  Millville 
Ave.  to  Webster  Ave.,  and  Wayne  Ave.,  from 
C  to  D  St..  in  accordance  with  plans  for  said 
improvement  heretofore  approved  by  Council 
and  now  on  file  in  the  office  of  the  City  En- 
gineer. A.  J.  Pater  is  Clerk  of  the  Depart- 
ment of  Public  Service. 

^•Bids  will  be  received  until  noon,  Oct.  11, 
by  Director  of  Public  Service,  E.  D.  Segger- 
son,  Clerk,  Springfield,  O.,  for  the  necessary 
labor  and  material  for  the  construction  of  a 
sanitary  sewer  in  Spring  St.,  from  Pleasant 
St.  to  the  second  alley  north,  in  accordance 
with  the  plans  and  specifications  therefor  on 
file  in  the  office  of  the  Department  of  Public 
Service.  Each  bid  must  contain  the  full  narne 
of  every  person  or  company  interested  therein, 
and  be  accompanied  by  bond  with  two  sureties 
to  the  approval  of  the  director,  in  the  sum  of 
$100  or  a  certified  check  for  a  like  amount  on 
some  local  solvent  bank. 

•J*Bids  will  be  received  until  noon,  Oct.  11, 
by  Director  of  Public  Service,  E.  D.  Segger- 
son.  Clerk,  Springfield,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  sanitary  sewer  in  High  St.,  between 
Yellow  Springs  St.  and  Race  St.,  in  accord- 
ance with  the  plans  and  specifications  on  file 
in  the  office  of  the  Department  of  Public  Serv- 
ice. Each  bid  must  contain  the  full  name  of 
every  person  or  company  interested  therein, 
and  be  accompanied  by  bond  with  two  sureties 
to  the  approval  of  the  director,  in  the  sum  of 
$100,  or  a  certified  check  for  a  like  amount  on 
some  local  solvent  bank. 

•I'Bids  will  be  received  until  noon,  Oct.  11, 
by  Director  of  Public  Service,  E.  D.  Segger- 
son,  Clerk,  Springfield,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  sanitary  sewer  in  Pleasant  St.,  from 
Western  Ave.  to  the  first  alley  west  of  Amelia 
St.,  in  accordance  with  the  plans  and  specifica- 
tions therefor  on  file  in  the  office  of  the  De- 
partment of  Public  Service.  Each  bid  must 
contain  the  full  name  of  every  person  or  com- 
pany interested  therein,  and  be  accompanied  by 
bond  with  two  sureties  to  the  approval  of  the 
director,  in  the  sum  of  $300,  or  a  certified  check 
in  like  amount  on  some  local  solvent  bank. 

•{•Bids  will  be  received  until  noon,  Oct.  11, 
by  Director  of  Public  Service,  E.  D.  Segger- 
son.  Clerk,  Springfield,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  combined  sewer  in  Warder  St.,  from 
Greenmount  Ave.  to  Belmont  Ave.,  in  accord- 
ance with  the  plans  and  specifications  on  file 
in  the  office  of  the  Department  of  Public  Serv- 
ice. Each  bid  must  contain  the  full  name  of 
every  person  or  company  interested  therein, 
and  be  accompanied  by  bond  with  two  sureties 
to  the  approval  of  the  director,  in  the  sum  of 
$400,  or  a  certified  check  in  like  amount  on 
some  local  solvent  bank. 

Oregon. 

•I'Bids  will  be  received  until  9  p.  m.,  Oct.  16, 
by  H.  C.  Ellis,  City  Recorder,  Bend,  Ore.,  for 
furnishing  all  material  and  labor  for  the  con- 
struction of  a  system  of  sanitary  sewers  and 
sewage  disposal  plant  estimated  to  cost  $75,- 
000.  An  approximate  list  of  quantities  is  as 
follows:  4,846  lin.  ft.  of  8-in.  vitrified  sewer 
pipe;  2,218  lin.  ft.  of  10-in.  vitrified  sewer  pipe; 
3.942  lin.  ft.  of  12-in.  vitrified  sewer  pipe; 
3,572  lin.  ft.  of  16-in.  vitrified  sewer  pipe ;  6,438 
lin.  ft.  of  20-in.  vitrified  sewer  pipe ;  4,520  cu. 
yds.  of  earth  excavation ;  10,587  cu.  yds.  of  rock 
excavation  ;  52  manholes  ;  2  lampholes  ;  4  flush- 
tanks  331  Y-branches  ;  120  lin.  ft.  of  12-in.  light 
weight,  cast  iron  pipe;  30  cu.  yds.  of  Portland 
concrete ;  one  40,000-gal.  concrete  settling  tank. 
All  of  the  above  material  and  work  to  be  fur- 
nished and  done  in  accordance  with  the  plans 
and  specifications  on  file  at  the  office  of  the 
City  Recorder,  Bend.  Ore.,  and  at  the  office 
of  Engineers,  Bend,  Ore.  Plans  and  specifica- 
tions, for  personal  use,  by  making  application 
to  the   engineers,   accompanying   said   applica- 


tion with  a  deposit  fee  of  $25;  $15  will  be 
returned  to  depositor  upon  return  of  the  plans 
and  specifications  in  good  condition.  A  cer- 
tified check  or  proposal  bond  in  the  sum  of 
$5,000  shall  accompany  each  bid.  G.  P.  Put- 
nam, Mayor ;  J.  B.  &  R.  E.  Koon,  Engineers, 
2.524  38th  St..  Chicago.  Construction  Office, 
Bend,  Ore. 

Pennsylvania. 

®The  City  Council  of  Mt.  Pleasant,  Pa.,  has 
let  the  contract  for  the  construction  of  the 
sewer  on  Moorewood  St.,  and  Washington  St., 
from  Moorewood  to  Center  Ave.,  to  the 
Holmes  Construction  Co.,  of  Mt.  Pleasant. 

®The  Department  of  Public  Works  of  Pitts- 
burgh, Pa.,  has  let  the  contract  for  the  con- 
struction of  the  3;M  St.  basin  relief  sewer,  for 
which  $125,000  was  provided  in  the  1910  bond 
issue,  to  John  F.  Casey  Co. 

Porto  Rico. 

•{•Bids  will  l)e  received  until  3  p.  m.,  Nov. 
8,  by  Manuel  Guzman,  Mayor,  Fajardo,  P,  R., 
for  the  construction  of  a  sewerage  system. 

Tennessee. 

•{•Bids  will  be  received  until  noon,  Oct.  14, 
by  Board  of  Commissioners,  Knoxville,  Tenn., 
for  the  construction  of  the  Third  Creek  Sani- 
tary sewer  and  outfall  into  Tennessee  River. 
The  work  will  include  the  following  approx- 
imate quantities ;  2,200  lin.  ft.  42-in.  sewer ; 
2,500  lin.  ft.  39-in.  sewer;  2,800  lin.  ft.  36-in 
sewer;  700  lin.  ft.  33-in.  sewer.  Specifications, 
etc.,  may  be  had  of  J.  E.  Thompson,  City  En- 
gineer.    D.  G.  Leahy  is  Recorder. 

Texas. 

•{•Bids  will  be  received,  it  is  reported,  until 
Oct.  14,  by  City  of  Clarksville,  Texas,  for  the 
construction  of  a  municipal  sewerage  system 
estimated  to  cost  $25,000. 

•{•Bids  will  be  received  until  7 :30  p.  m.,  Oct. 
14,  by  C.  P.  Gregory,  City  Clerk,  Sherman, 
Texas,  for  the  following  street  improvements : 
60,206  lin.  ft.  of  straight  concrete  curb  and 
gutter,  2,538  lin.  ft.  of  curved  concrete  curb  and 
gutter,  17,985  lin.  ft.  of  straight  concrete  curb, 
784  lin.  ft.  of  curved  concrete  curb,  591  lin. 
ft.  of  straight  concrete  gutter,  4,2.35  lin.  ft.  of 
oak  headers,  11,548  cu.  yds.  of  extra  grading, 
862  cu.  yds.  of  extra  concrete,  5.50  lin.  ft.  of 
30-in.  vitrified  sewer,  1,810  lin.  ft.  of  27-in. 
vitrified  sewer,  1,450  lin.  ft.  of  24-in.  vitrified 
sewer,  2,155  lin.  ft.  of  21-in.  vitrified  sewer, 
2,625  lin.  ft.  of  20-in.  vitrified  sewer,  1,141 
lin.  ft.  of  18-in.  vitrified  sewer,  2,065  lin.  ft. 
of  15-in.  vitrified  sewer,  485  lin.  ft.  of  12- 
in.  vitrified  sewer,  57  catch  basins,  27  man- 
holes, 574  lin.  ft.  resetting  stone  curbing.  Bids 
will  also  be  received  upon  the  following  classes 
of  pavement  for  96,719  sq.  yds. :  Asphaltic  con- 
crete, bitulithic.  Hassam  compressed  concrete, 
Vibrolithic.  Dolarway;  concrete,  surfaced  with 
asphalt;  Oklahoma  rock  asphalt;  Ardmore 
rock  asphalt ;  asphalt  macadam.  Bids  will  be 
received  upon  the  following  classes  of  pave- 
ment for  36,375  sq.  yds. :  Vitrified  brick 
blocks ;  creosoted  wood  blocks.  Specifications 
on  file  in  the  office  of  the  City  Engineer.  Pres- 
ton C.  Thurmond,  City  Engineer. 

4»Bids  will  be  received  until  Oct.  28,  by  the 
Water  Works  Commission,  W.  M.  Sleeper, 
Chairman,  Waco,  Texas,  for  the  construction 
of  a  reinforced  concrete  waterworks  intake 
on  Brazos  River,  including  approximately  230 
ft.  of  42-in.  reinforced  concrete  conduit  30  ft. 
deep  and  a  concrete  pump  well.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$150.  N.  Werenskiold,  Dallas,  Texas,  is  En- 
gineer. 

4*The  City  Council  of  Clarksville,  Tex.,  has 
approved  the  plans  for  a  municipal  sewerage 
system  for  Clarksville.  Bids  for  the  construc- 
tion of  the  system  will  he  received  until  Oct.  14. 

West  Virginia. 

®The  City  Council  of  Warwood,  W.  Va.,  has 
let  the  contract  for  the  construction  of  a  com- 
plete sewer  system  in  North  Warwood  to 
Stringer  &  Stringer  of  Wheeling,  W.  Va.,  at 
$9,217.  Rosser  &  Maloney  of  Bellaire  bid  $10,- 
237  on  the  work. 


•i"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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For  Many  Classes  of  Municipal  Serv- 
ice the  Auto-Vehicle  Should  Sup- 
plant the  Horse. 

There  are  many  classes  of  both  light  and 
heavy  hauling,  in  municipal  service,  for  which 
the  superiority  of  the  motor  vehicle  over  the 
horse  is  becoming  well  recognized.  Previous 
articles  in  this  journal,  relating  to  the  eco- 
nomics of  such  vehicles,  have  dealt  largely 
with  motor  trucks  for  hauling  heavy  loads  at 
a  higher  rate  of  speed  than  can  be  sustained 
by  horse-drawn  vehicles.  In  this  issue  we 
publish  an  article  in  which  the  cost  and  effi- 
ciency of  light  motor  vehicles  is  compared 
with  that  of  light  wagons  drawn  by  horses, 
and.  as  in  the  case  of  heavy  vehicles,  the  com- 
parison results  in  favor  of  the  automobile. 

Our  present  contributor  describes  the  use 
of  light-weight  autos  in  the  operation  of  the 
Los  .'\ngeles  water  works.  The  points  made 
with  reference  to  water  works  operation  will 
apply,  largely,  to  the  corresponding  field  op- 
erations of  gas  and  electric  plants.  The  spe- 
cial application  of  automobiles  described  is  their 
use  by  employes  in  traveling  about  the  city 
to  handle  complaints,  to  shut  off  or  turn  on 
service  connections  and  to  make  minor  re- 
pairs. In  a  word,  their  superiority  over  the 
horse  and  wagon  is  clearly  shown  for  work 
requiring  light  hauling  and  extensive  travel- 
ing between  widely  separated  small  jobs. 

The  experience  of  the  Los  Angeles  water 
department   with   light   service  automobiles   is 


interesting.  Starting  eight  years  ago  with 
one  machine,  the  department  now  owns  and 
operates  21  autos.  Since  the  introduction  of 
autos  into  the  department  the  number  of 
horses  utilized  has  been  decreased  by  43. 
The  actual  saving  thereby  effected  is  conserva- 
tively estiiuated  at  $1,.300  per  month.  In  ad- 
dition to  this  direct  saving  there  is  an  indirect 
saving  due  to  the  fact  that  the  use  of  autos 
has  made  possible  the  centralization  of  au- 
thority, equipment,  men  and  supplies.  Had 
the  use  of  the  horse  been  continued  for  all 
purposes  it  would  have  been  necessary  to  es- 
tablish three  sub-stations  in  widely  separated 
parts  of  the  city,  with  all  the  attendant  ex- 
pense of  grounds,  buildings,  additional  clerical 
services,  and  the  duplication  of  equipment, 
stock  supplies,  and  records.  Our  contributor  is 
thoroughly  convinced  that  the  indirect  saving 
resulting  from  the  factors  named,  and  the 
value  of  direct  daily  personal  supervision  by 
the  men  in  charge  of  field  operations  which 
is  now  the  rule,  amounts  to  more  than  the 
direct  actual  saving  of  $1,300  per  month. 

Another  point,  which  is  quite  as  important 
as  any  previously  mentioned,  is  the  matter  of 
better  and  more  satisfactory  service  to  the 
consumer,  which  has  followed  the  introduction 
of  the  auto  into  the  work  of  the  water  de- 
partment. This  improved  service  is  especially 
marked  in  the  case  of  repairs.  Every  auto 
repair  crew  in  the  field  keeps  in  telephonic 
communication  with  the  central  office,  and 
often  at  the  completion  of  one  job  the  crew- 
is  directed  to  proceed  to  another,  in  the  same 
part  of  town,  which  was  reported  to  the  cen- 
tral office  during  the  day.  Prompt  attention 
to  his  request  for  repairs  is  very  gratifying 
to  the  water  consumer.  This  is  a  point  which 
should  appeal  particularly  to  the  official  of  the 
privately  owned  water  works  who  appreciates 
the  importance  of  enjoying  the  good  will  of 
the  consumer. 

The  auto  fire  engine  is  now  considered  su- 
perior to  the  horse  equipment  in  every  way. 
These  machines  have  now  been  on  the  market 
long  enough  to  establish  their  reliability  and 
there  never  was  any  other  objection  to  their 
introduction.  The  daily  cost  of  maintaining 
the  motor  fire  engine  is  much  less  than  for 
horse-drawn  equipment.  There  are  now  well 
over  1,000  auto  fire  engines  in  service  in  this 
country.  More  than  90  per  cent  of  these 
machines  have  been  purchased  by  city  fire 
departments  during  the  last  three  years.  The 
purchase  of  new  horse-drawn  equipment  is 
now  a  procedure  of  doubtful  wisdom.     Many 
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departmeius  are  discarding  the  old  t\-pe  of 
fire  engine,  when  extensive  repairs  become 
necessary,  and  are  buying  the  automobile 
type.  Since  the  great  speed  of  the  motor 
.apparatus  in  reaching  a  fire  insures  better  pro- 
tection to  both  life  and  property  than  that  fur- 
nished by  the  horse-drawn  engine,  and  at  the 
same  time  at  a  lower  average  daily  cost,  it 
seems  a  certainty  that  the  charging  fire  horse 
will  soon  be  only  a  memorv-  in  towns  of  10,000 
population  and  over. 

In  Europe  motor-driven  refuse-collection 
wagons,  street  sweepers,  street  oilers  and 
sprinkling  carts  are  now  common.  The  use 
of  these  devices  has  been  hardly  more  than 
introduced  into  this  countrv'.  The  motor  driv- 
en refuse-collection  wagon  has  not  met  with 
favor  in  the  United  States  for  two  reasons, 
namely,  but  little  efltort  has  been  made  to 
adapt  the  heighth  and  shape  of  the  box  of  the 
vehicle  to  the  requirements  of  this  class  of 
service,  and  the  frequent  starting  and  stop- 
ping of  collection  wagons  makes  the  present 
motor  truck  less  economical  than  the  horse- 
driven  wagon.  However,  for  long  hatils,  the 
motor  vehicle  will  occasionally  be  preferable. 
There  must  be  a  range  of  haul  for  which  the 
hauling  of  refuse  in  motor  trucks  to  outlying 
disposal  works,  in  connection  with  the  col- 
lection of  the  refuse,  will  cost  less  than  either 
horse  or  steam  hauling. 

Both  gravity  and  pressure  street  sprinklers 
of  the  niotor-driven  type  are  used  to  some  ex- 
tent in  this  country.  The  gravity  sprinklers 
were  introduced  several  years  ago.  but  mu- 
nicipalities have  been  slow  in  adopting  them. 
.-\  sprinkler  of  the  pressure  type  is  in  use  in 
St.  Louis,  and  we  are  informed  th.-it  it  has 
given  satisfactory  service.  It  is  claimed  for 
this  device  that  it  will  sprinkle  a  strip  70  ft. 
wide  at  speeds  over  10  miles  an  hour.  That 
the  slow  going,  horse-drawn  sprinkling  cart 
will  soon  be  replaced  by  motor  driven  appar- 
tus  in  our  pincipal  cities  seems  assured 

There  is  also  a  great  opportunity  for  man- 
ufacturers to  perfect  cfRcieiu  motor-driven 
street  oilers  and  sweepers.  There  can  l>e  but 
little  doubt  that  these  machines  will  be  per- 
fected and  widely  adopted  within  a  very  few 
years. 

The  favorable  regard  in  which  all  motor- 
driven  vehicles  is  now  held  is  One  of  the  di- 
rect results  of  the  agitation  for  increased 
economy  in  running  the  business  affairs  of 
cities.  The  introduction  of  such  vehicles  has 
promoted  both  economy  and  efficiency.  For 
that  reason  they  have  come  to  stay. 
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Dams  and  Pressure  Tunnel ;  Big  Bend 

Water  Power  Development  of  the 

Feather  River  in   California. 

One  of  the  largest  hydro-electric  power 
developments  in  the  west  has  been  partially 
completed  by  the  Great  Western  Power  Co., 
of  San  'Francisco,  Cal.  The  development  is 
on  the  North  Fork  of  the  Feather  River,  a 
branch  of  the  Sacramento  River,  which  rises 
in  the  Sierra  Nevada  Mountains  in  the  North- 
eastern part  of  California.  The  power  house 
is  at  Big  Bend,  18  miles  above  Oroville,  and 
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Fig.   1 — Map   of  Tunnel   and    Power 
Development  at   Big   Bend. 


1(10  miles  from  San  Francisco,  where  most 
of  the  power  is  used. 

.\i  Big  Bend,  as  the  name  would  indicate, 
the  river  makes  a  long  detour  of  a  horseshoe 
shape ;  the  distance  around  the  bend  is  about 
1!  miles,  but  the  distance  across  the  neck  of 
land  is  only  3  miles.  The  natural  fall  in  the 
river  in  this  distance  is  41.]  ft.  By  means  of 
a  dam  at  the  upper  end  of  the  bend  the  flow 
of  the  river  is  diverted  into  a  pressure  tunnel 
'?>  miles  long,  across  the  neck  of  land,  to  the 
power  house  at  the  lower  end  of  the  bend 
where  the  total  fall  in  this  length  of  the  river 
can  be  obtained.  Here  there  are  at  present  4 
units  installed,  each  of  l.j.HOil  horse-power  or 
GO.OOO  horse-power  in  all.  The  station  is  only 
one-half  the  size  to  w'hich  it  will  ultimately 
be  Iniilt,  but  the  tunnel  is  large  enough  for 
4  more  units. 

In  a  paper  before  the  Brooklyn  Engineers' 
Club  Mr.  H.  P.  Rust  describes  the  Big  Bend 
power  development  in  detail  and  from  this 
paper  we  take  the  following  items  of  most 
interest  to  civil  engineers : 

BIG    BEND    DEVELOPMENT. 

.\s  explained  before,  the  development  con- 
sists of  a  concrete  diverting  dam  10  ft.  high, 
which  will  finally  be  raised  to  l;!0  ft.  in  height 
above  the  original  water  level.  This  dam 
turns  the  flow  through  a  concrete  lined  pres- 
sure tunnel  three  miles  long.  Part  of  this 
tunnel.  Fie.  1,  is  an  old  mining  tunnel,  for- 
merly used  to  drain  the  river  bed  around 
the  bend,  which  has  been  enlarged  and  lined. 
At  the  outlet  there  is  a  riveted  steel  header 
pipe  securely  concreted  into  the  end  of  the 
tunnel.  This  branches  into  four  smaller  pen- 
stocks down  the  side  of  the  canyon  and  con- 
nects with  each  of  the  four  turbines  in  the 
power  house  below.  The  end  of  the  header 
pipe  is  turned  up  the  hillside  to  a  level  35 
ft.  higher  than  the  crest  of  the  dam  and 
forms  a  surge  pipe,  or  vent,  and  prevents  any 
excessive  pressure  of  water  hammer  in  the 
tunnel  due  to  quick  closure  of  the  turbine 
gates. 

The  problem  of  the  development  was  a  pe- 
culiar one  and  there  are  several  conditions 
which  make  it  unlike  any  other  in  the  west. 
First,  there  was  the  old  mining  tunnel  which 
had  to  be  used.  This  had  a  steep  grade  and 
a  fall  of  70  ft.,  too  much  to  lie  wasted  by  us- 
ing a  gravity  tunnel,  so  this  necessitated  a 
pressure  tunnel.  A  new  tuimel  or  extension 
w-as  necessary  from  the  exit  of  the  old  one 
in   Dark   Canyon  to  the   main   river,  3,400   ft. 


long,  to  obtain  all  the  head  available  with  the 
shortest  possible  head-race.  With  a  pressure 
tunnel  and  pipe  lines,  all  enclosed,  the  quan- 
tity of  water  flowing  could  be  quickly  changed, 
thus  allowing  for  changes  in  the  load  on  the 
generator  without  having  to  waste  water  over 
spillways,  as  would  be  necessary  with  a  grav- 
ity conduit,  in  which  the  flow  would  have  to 
be  constant  nearly  all  the  time. 

The  pressure  tunnel  allowed  the  use  of  a 
high  dam  at  the  intake  to  increase  the  head, 
and  to  form  a  balancing  reservoir  to  carry 
daily  peak  loads  or  store  water  over  Sunday. 
With  such  a  reservoir  no  water  need  be 
wasted  on  account  of  any  load  factor  which 
may  be  obtained  for  the  plant,  and  the  av- 
erage   flow   during   the   day   could   be   stored 


The  chief  disadvantage  of  a  pressure  tun- 
nel in  such  a  case  is  the  difficulty  of  taking 
care  of  the  water  hammer  and  providing  for 
close  regulation,  but  by  special  precautions 
afterwards  described  this  may  be  safely  taken 
care  of. 

This  design  necessitated  engineering  and 
construction  work  of  a  high  character,  much 
more  so  than  is  customary  with  most  power 
plants  in  the  west. 

In  order  to  get  the  plant  started  as  soon  as 
possible  and  cheapen  the  first  cost,  only  half 
the  power  was  first  built  and  the  high  dam 
has  been  deferred.  But  the  tunnel  has  been 
made  large  enough  and  all  connections  pro- 
vided so  that  the  power  house  may  be  doubled 
and   four   more  units  installed   without   inter- 
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when  the  load  was  light  and  used  when  the 
demand  for  power  was  at  its  greatest.  By 
means  of  the  reservoir  and  pressure  tunnel 
the  amount  of  water  which  could  be  obtained 
from  the  low  flow  in  the  river  is  increased 
from  ,50  to  00  per  cent. 


fcring  with  the  operation  of  the  first  installa- 
tion. 

CONSTRUCTIO.V    PLANT    .\ND   C.^MPS. 

The  main  problem  before  the  railroad  was 
completed,  as  far  as  the  work,  was  transpor- 
tation.    This  had  been  promised   for  early  in 
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the  summer  of  the  lirst  year's  uurk,  hut  the 
railroad  engiueers  also  had  their  trouble  and 
it  was  not  in  operation  as  far  as  the  power 
house  until  the  following  spring.  During  this 
time  all  supplies  and  plant  had  to  be  hauled 
20  miles  from  Oroville.  About  2o  miles  of 
new  roads  were  built  into  the  different  camps 
and  the  saw  mills. 

Work  was  started  in  the  fall  of  1906,  and 
the  weather  during  the  first  winter  was  very 
bad.  There  was  a  great  deal  of  rain  and 
snow  and  the  roads  were  almost  impassable. 
However,  sufficient  plant,  boilers,  compressors 
and  supplies  had  to  be  hauled  in  to  start  the 
tunnel  excavation.  At  the  intake  there  was  a 
camp  (Camp  No.  7)  accommodating  about 
300  men.  Besides  the  concrete  plant  here, 
there  was  a  1,2.50-cu.  ft.  steam-driven  com- 
pressor and  boilers,  etc. 

The  principal  camp  (Camp  No.  3)  was  in 
Dark  Canyon,  at  the  e.xit  of  the  old  tunnel. 
Here  there  were  accommodations  for  about 
600   men   and   the  principal   repair   shops,   etc. 


tiers,  but  ultimately  -1  tiers  of  12  liap  gates; 
making  in  all  21  gates  now  in  use,  and  ulti- 
mately there  will  he  48.  They  are  each  3 
ft,  4  ins.  ,x  4  ft.  in  the  clear  and  are  made 
of  steel  plate.  The  frames,  however,  are  cast 
iron.  The  gates  can  be  opened  by  the  rod 
extending  up  to  the  floor,  which  is  lifted  by 
a  hand-operated  crane.  Their  principal  ad- 
vantage is  that  they  can  be  closed  so  easily ; 
by  simply  releasing  the  rod  at  the  top,  they 
close  of  their  own  accord,  so  that  in  case  of 
accident  all  the  gates  can  be  closed  very 
(luickly  and  it  does  not  require  any  power. 
In  opening  them  one  of  the  upper  gates, 
which  does  not  require  much  power,  is  first 
opened,  allowing  the  tunnel  to  fill  gradually 
and  equalize  the  pressure  on  each  side,  so 
that  the  lower  ones  can  then  be  easily  opened. 
Outside  the  gates  and  between  the  but- 
tresses are  the  screens.  These  are  made  up 
of  2%-in.  X  %-in.  flats,  spaced  2  ins.  apart, 
and  slide  into  C.  I.  grooves  bolted  to  the  side 
of   the  buttresses.     They  are  arranged  to  be 
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Fig.   3 — Details   of  Temporary   Timber   Dam. 


The  camp  at  south  portal  above  the  power 
house  (Camp  No.  4),  had  accommodations 
for  about  300  men.  Besides  these,  there  were 
two  saw  mills.  Camp  No.  6,  and  Camp  No. 
8,  each  with  a  capacity  of  10,000  ft.  of  lum- 
ber per  day :  and  also  the  headquarters,  Camp 
No.  1,  and"  the  various  store-houses,  commis- 
saries,  etc. 

As  the  work  was  carried  on  shortly  after 
the  San  Francisco  tire,  labor  was  very  scarce 
and  of  poor  quality.  The  maximum  force 
was  about  1,600  men  and  it  averaged  1,200 
most  of  the  time.  No  contractor  could  be 
found  who  would  undertake  the  work  at  a 
reasonable  price,  as  all  who  were  asked  to 
bid  seemed  afraid  of  the  inaccessibility  of  the 
site,  so  all  the  work  at  Big  Bend  was  car- 
ried on  by  the  engineers  by  day  labor.  Among 
other  troubles,  there  were  two  severe  floods, 
the  first  of  which  washed  away  most  of  the 
buildings  in  the  headquarters  camp,  and  one 
bad  forest  fire  which  burned  over  a  large 
portion  of  the  company's  property  at  Big 
Bend  and  endangered  the  camps  and  equip- 
ment. 

I.NTAKE    TOWER. 

In  order  to  control  the  water  entering  the 
tunnel  at  all  levels  at  which  the  water  might 
stand  in  the  reservoir,  and  also  to  provide 
access  to  the  tunnel  from  this  end,  a  con- 
crete gate  tower  has  been  constructed.  It  is 
of  somewhat  unusual  construction  (Fig.  2) 
and  is  a  massive  piece  of  work.  It  consists 
of  a  heavy  hollow  concrete  cylinder  28  ft.  in 
inside  diameter,  with  walls  from  12  to  7  ft. 
thick;  it  is  now  finished  to  76  ft.  high,  but, 
when  the  high  dam  is  built,  will  be  163  ft. 
high. 

Around  the  outside  there  are  12  buttresses 
3   ft.    thick,   between    which   there   are   now   2 


raked  from  a  floating  platform  lilting  be- 
tween the  buttresses. 

This  arrangement  allows  water  to  be  taken 
from  nearer  the  surface  and  insures  freedom 
from  sand,  silt  or  debris.  It  also  gives  large 
rack  and  gate  area  with  a  minimum  of  ma- 
sonry. 

In  order  to  start  the  plant  before  the  dam 
was  finished.  4  temporary  openings  were  left 
through  the  bottom  of  the  tower.  These  were 
controlled  temporarily  by  steel  and  redwood 
gates,  motor  operated.  But  since  the  comple- 
tion of  the  dam  they  have  been  closed  per- 
manently and  will  not  be  used  in  the  future. 

During  construction  of  the  tower  access  to 
tlie  tunnel  had  to  be  allowed  for  as  it  was  be- 
ing eidarged  and  lined  at  the  same  time.  .'\ 
crushing  and  concrete  mixinij  plant  was  erect- 
ed near  the  tow-er  and  concrete  was  mixed 
here  for  both  the  tower  and  for  lining  this 
end  of  the  tunnel.  A  quarry  of  hard  trap 
rock  was  opened  up  just  upstream.  There  was 
also  a  compressor  located  here  of  l,'2o0  cu. 
ft.  per  min.  capacity  to  supply  compressed 
air  to  this  end  of  the  tunnel. 

No  sand  for  concrete  could  be  obtained 
nearby,  so  2  sets  of  24-in.  crushing  rolls  were 
installed  in  the  crushing  plant  to  crush  rock 
fine  enough  for  use  as  sand. 

There  was  not  room  for  a  camp  and  quar- 
ters near  the  river,  so  this  was  located  about 
3.50  ft.  higher  up  the  canyon  side,  above  the 
tower,  with  accommodations  for  about  300 
men. 

TIMBER     n.\M. 

In  order  not  to  interfere  with  work  in  the 
tunnel  and  protect  this  end  of  it  from  a 
higher  water  level,  the  intake  tower  had  to 
be  practically  finished  before  the  diverting 
dam   could   be   started.      Work   on   the   tower 


could  not  be  rushed  without  interfering  with 
work  in  the  tunnel,  .so  that  it  required  all 
the  first  working  year  to  complete  the  tower 
and  the  dam  could  not  be  started  until  the 
second    summer. 

In  order  to  get  the  plant  started  as  soon 
as  possible,  this  left  only  one  season  in  which 
to  build  a  dam  and  it  would  have  been  im- 
possible to  put  in  the  foundations  and  build  a 
masonry  dam  in  one  summer,  only  about  six 
months.  So  it  was  decided  to  build  a  tem- 
porary timber  dam.  Fig.  3,  sufficiently  high 
to  turn  the  water  through  the  lower  sluice- 
ways of  the  intake  tower  and  build  the  ma- 
sonry dam  later. 

The  timber  dam  was  located  just  above  the 
site  for  the  masonry  dam,  and  built  so  it 
would  later  act  as  a  cofferdam  for  the  ma- 
sonry dam.  It  is  about  700  ft.  downstream 
from  the  intake  tower.  Also,  as  the  Western 
Pacific  R.  R.  was  not  finished  as  far  as  the 
intake,  the  cost  of  cement  and  sand  would 
at  that  time  have  been  excessive  for  the  con- 
struction of  any  large  amount  of  masonry. 
The  timber  dam  is  shown  in  plan  and  cross- 
section.  It  has  a  slope  of  2  in  1  on  the  up- 
stream side,  a  level  crest  \Wi  ft.  wide  and 
three  steps  on  the  downstream  side,  each  16 
ft.  wide.  It  was  arranged  so  8  ft.  of  tlash- 
boards  could  be  added  on  the  crest.  The 
crest  is  "22  ft.  above  the  tunnel  invert  at  the 
intake.  It  is  about  18  ft.  above  the  original 
water,  or  about  26  ft.  above  the  river  bot- 
tom, and  is  about  280  ft.  long.  The  dam  is 
built  of  12-in.  x  12-in.  square  timbers  bolted 
together  with  Ti-in.  drift  bolts  26  ins.  long. 
Additional  longitudinals  and  rakers  are 
spaced  4  ft.  apart  to  support  the  deck.  This 
is  made  of  two  layers  of  3-in.  plank  on  the 
upstream  face  and  of  one  layer  of  6-in.  plank 
on  the  crest  and  the  downstream  face. 

The  dam  was  built  in  the  dry  between  two 
cofferdams.  It  is  founded  on  solid  rock  at 
each  end,  but  in  the  center  of  the  river  rests 
on  the  boulders  and  hard  pan  of  the  river  bot- 
tom. .\  row  uf  timber  sheet  piling  was 
driven  along  the  upstream  face  to  prevent 
leakage  under  the  dam.  During  the  first  win- 
ter it  successfully  withstood  a  flood  of  95,000 
sec.  ft.,  about  three-fourths  the  ma.ximum  e.x- 
pected  in  the  river.  This  overtopped  the 
crest  about  22  ft.  No  leaks  developed,  ex- 
cept one  at  the  end,  through  a  crevice  in  the 
rock,  and  the  pond  above  was  tilled  with  so 
much  silt  it  made  the  dam  quite  tight.  How- 
ever, the  large  amount  of  silt  in  the  water 
caused  a  sand  blast  action,  which  wore  away 
the  decking  in  some  places  from  2  ins.  to  4 
ins.  The  timber  for  the  dam  was  all  ob- 
;ained  from  the  company's  property  near 
Camp  8,  on  the  cast  side  of  the  Bend,  and 
was  sawn  at  the  mill  there.    It  is  mostly  pine. 

PERM.\N'EST    DAM. 

The  masonry  dam  was  not  started  for  a 
year  after  the  timber  dam  was  finished,  and 
iias  just  been  finished  up  to  El.  9"20.  It  is 
about  300  ft.  long  on  the  crest  and  is  50  H. 
high  above  the  river.  It  is  high  -enough  to 
turn  the  water  through  the  gates  of  the  intake 
lower  and  to  form  a  regulating  reservoir  to 
store  water  for  the  daily  peak  loads  and  en- 
able the  station  to  operate  at  any  load  factor 
without  wasting  water.  It  has  a  gravity  Ogee 
section  of  Cyclopean  concrete  masonry,  and  is 
very  broad  at  the  base  on  account  of  the  se- 
vere floods.  The  maximum  flood  will  over- 
top the  crest  about  "23  ft.  The  foundation  is 
a  very  hard  and  tough  diorite  rock,  locally 
called  greenstone.  The  bottom  of  the  river 
was  covered  with  large  boulders  and  gravel, 
which  had  to  be  excavated.  The  lowest  point 
of  the  foundation  is  45  ft.  below  the  original 
w-atcr  level.  In  constructing  the  dam  a  new 
camp  and  quarters  were  built.  Four  Lidgcr- 
wood  cableways  were  used  and  a  large  new 
rock  crusher  plant  and  concrete  mixing  plant 
installed.  Of  course,  it  is  intended,  as  ex- 
plained before,  that  this  dam  will  ultimately 
be  built  90  ft.  hifther. 

TUNNELS. 

.\s  was  shown  on  the  map,  the  old  tunnel 
of  the  Big  Bend  Minine  Co.  onlv  discharged 
into  Dark  Canyon,  and  did  not  go  completely 
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across  the  neck  of  land  to  the  main  river  be- 
low. This  old  tunnel  has  quite  an  interesting 
history.  It  was  started  in  1883  at  the  time 
placer  gold  mining  was  booming  in  that  part 
of  California,  the  idea  being  to  divert  all  the 
dry  season  flow  of  the  river  through  the  tun- 
nel of  12,300  ft.  long  to  Dark  Canyon,  and 
leave  the  river  around  the  bend  dry,  thus  al- 
lowing the  company  during  the  summer  to 
work  the  gravels  and  sand  in  the  river  bed 
and  extract  the  gold  which  was  supposed  to 
be  there. 

The  tunnel  was  started  from  the  Dark  Can- 
yon end,  and  required  three  years  to  complete. 
It  was  about  8  ft.  high  by  13  ft.  wide  and 
had  a  grade  of  5  per  1,000.  The  progress  was 
rapid,  400  ft.  being  made  one  month.  A  tim- 
ber diverting  dam  was  built  across  the  river 
just  below  the  intake,  but  when  the  water 
was  turned  through  the  tunnel  it  was  found 
that  unfortunately  the  tunnel  had  not  been 
made  large  enough,  and  would  not  take  nearly 
all  the  summer  flow.  It  was  then  enlarged, 
requiring  another  year,  by  taking  4  ft.  more 
from  the  roof  of  the  tunnel,  making  it  12 
ft.  X  13  ft.  in  cross-section.  The  cost  of  the 
complete  tunnel  was  then  $7.50,000. 


are  through  shale,  but  about  6,000  ft.  in  the 
middle  of  the  old  tunnel  is  through  a  very 
hard  and  tough  blue  trap,  really  a  diorite. 

The  surface  of  the  ground  is  mostly  from 
400  to  1,500  ft.  above  the  tunnel  and  all  rock. 
The  few  springs  encountered  in  the  tunnel 
or  appearing  along  the  canyon  side,  tended 
to  show  that  the  ground  water  level  was  much 
higher  than  that  necessary  to  counteract  the 
internal  pressure  in  the  tunnel.  On  this  ac- 
count weepers  (2-in.  diam.  pipe)  were  placed 
in  the  lining  to  relieve  any  pressure  from  the 
outside,  one  for  each  100  sq.  ft.  of  lining, 
and  extra  ones  where  any  springs  were  en- 
countered. However,  the  tunnel  was  very 
dry,  and  none  were  struck  which  gave  more 
than  what  a  1-in.  pipe  would  carry. 

There  were,  however,  three  exceptions 
where  all  weepers  were  omitted  and  the  lining 
was  made  at  least  24  ins.  thick.  First,  for 
about  200  ft.  in  from  the  intake.  Second, 
for  about  400  ft.,  where  the  new  tunnel 
branched  off  from  the  old  and  ran  under 
Dark  Canyon.  At  one  point  here  there  is  only 
80  ft.  of  rock  overlaying  the  tunnel.  Third, 
for  about  373  ft.  in  from  the  header  pipe  or 
to  a  point  500  ft.  away  from  the  portal  above 


tion  was  nearly  finished,  as  it  was  considered 
better  to  wait  until  the  Western  Pacific  R.  R. 
was  running  as  far  as  the  power  house,  so 
cement  and  sand  could  be  obtained  at  a  rea- 
sonable cost,  by  saving  the  wagon  haul  from 
Oroville.  On  this  account  it  was  necessary 
to  rush  the  lining  in  every  way  possible  when 
it  did  start. 

The  concrete  was  placed  back  of  traveling 
forms  operated  in  sets,  made  of  timber.  Each 
set  consisted  of  an  air  hoist,  60  ft.  of  side 
wall  forms  and  60  ft.  of  arch  forms. 

These  were  arranged  so  the  forms  could  be 
released  as  soon  as  the  concrete  had  set  and 
the  carriage  run  ahead  on  rails  to  its  new  po- 
sition. A  60-ft.  form  could  be  released,  run 
ahead  and  set  up  again  in  from  3  to  6  hours 
by  a  small  gang  of  men. 

One  gang  operated  two  sets  of  these  forms 
and  would  fill  one  while  the  concrete  was 
setting  behind  the  other.  From  four  to  five 
gangs,  both  day  and  night,  were  employed, 
and  the  record  progress  was  the  equivalent 
of  860  ft.  of  complete  lining  in  one  week. 

The  concrete  was  all  mixed  outside  the 
tunnel  and  was  hauled  in  by  the  electric  loco- 
motives. 
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CrossSection  In  Solid  Rock  Timbered  Section 

Fig.  4 — Typical   Sections  of  Enlarged  Tunnel. 


Cross  Section  in  Solid  Rock  Timbered  Section 

Fig.    5 — Typical    Sections   of    New   Tunnel. 


Work  was  started  prospecting  the  river  in 
1888,  but  with  poor  success.  The  next  year 
the  company  spent  $100,000  to  obtain  about 
$40,000  worth  of  gold,  hardly  a  paying  propo- 
sition, so  the  project  was  abandoned.  The 
tunnel  then  lay  idle  until  purchased  by  the 
Great  Western  Power  Company  to  be  used  as 
part  of  their  development. 

The  maximum  flow  required  in  the  tunnels 
ic  2,500  sec.  ft.  The  maximum  allowable  ve- 
locity decided  on  was  11  ft.  per  second,  so 
the  net  cross-section  was  made  220  sq.  ft.  in- 
side the  concrete  lining.  The  old  tunnel 
measured  about  12  ft.  x  13  ft.,  so  it  had  to 
be  considerably  enlarged.  It  was  made  of  a 
horseshoe  section  18  ft.  high  x  14  ft.  wide 
inside  the  lining,  or  20  ft.  by  IG  ft.  outside  the 
lining.  Fig.  I.  The  enlargement  was  made  by 
taking  from  .5  to  6  ft.  from  the  roof  and 
by  trimming  2  to  4  ft.  from  one  side.  This 
is  the  reason  for  making  the  section  so  high 
in  comparison  with  its  width,  as  it  was  con- 
sidered more  economically  in  making  the  en- 
largement to  take  as  much  from  the  roof  as 
possible. 

The  3,400  ft.  extension,  or  new  tunnel,  be- 
ing entirely  new,  could  be  made  a  better  sec- 
tion. As  shown.  Fig.  5,  it  is  16  ft.  wide  x 
16  ft.  high  inside  the  lining,  horseshoe  shape, 
but  of  the  same  net  area. 

The  concrete  lining  is  intended  to  be  12  ins. 
thick.  The  minimum  allowed  on  the  sides 
and  arch  was  6  ins.,  and  4  ins.  on  the  invert. 
From  careful  cross-section  taken  with  a  sun- 
flower the  actual  thickness  averaged  21  inches. 

At  the  intake  the  invert  is  54  ft.  below  the 
present  crest  of  the  dam  ;  throughout  the  new 
tunnel  and  in  the  header  pipe  about  120  ft. 
below.  When  the  dam  is  raised  to  its  final 
height,  the  header  pipe  will  be  200  ft.  below, 
and  the  tunnel  has  to  withstand  the  internal 
pressure  due  to  this. 

The  ground  is  solid  rock  throughout.  The 
new  tunnel   and  both  ends  of  the   old  tunnel 


the  power  house.  Great  care  was  taken  at 
these  places  to  secure  dense  concrete  closely 
packed   against   the   rock. 

In  the  other  parts  of  the  tunnel  the  rock 
is  depended  on  to  take  the  pressures,  and 
the  lining  is  considered  merely  as  a  means  to 
obtain  a  smooth  tube  with  small  hydraulic 
losses.  In  fact,  one  engineer  seriously  pro- 
posed lining  the  tunnel  with  planed  red-wood 
timbers   supported   on  concrete  cradles. 

The  proportions  of  the  concrete  mix  were 
1 :3 :5.  Puddling  stones  were  embedded  in 
the  concrete  where  possible,  keeping  them  G 
ins.  from  the  face.  Very  little  timbering  was 
necessary  except  at  each  portal.  .'\t  the  in- 
take end  and  throughout  the  tunnel  the  tim- 
bering was  all  left  in  place;  but  at  the  portal 
above  the  power  house  it  was  removed,  before 
the  lining  was  placed. 

The  exit  into  Dark  Canyon  was  closed  by 
a  concrete  bulkhead  25  ft.  thick.  Two  12-in. 
pipes  fitted  with  "ate  valves  were  left  through 
this  to  drain  the  tunnel  and  act  as  sand  traps. 

The  excavation  from  the  roof  of  the  old 
tunnel  was  carried  on  from  heavy  traveling 
timber  platforms  24  ft.  long.  The  rock  was 
blasted  directly  onto  these,  then  mucked  into 
the  cars  below,  and  hauled  away  by  electric 
locomotives.  There  were  generally  three  plat- 
forms for  each  gang  of  miners  drilling  being 
done  on  one.  while  mucking  from  a  second 
and  moving  the  third  ahead.  Twenty  trav- 
elers, or  jumbos,  were  required  in  all.  a  num- 
ber being  broken  in  the  bard  trap  rock.  The 
progress  varied  according  to  the  hardness  of 
the  rock,  from  10  ft.  per  day  to  3  ft.  per  day 
per  gang  of  men. 

The  new  tunnel  was  driven  with  a  full 
width  heading  followed  by  a  single  lift  bench. 
It  was  worked  from  both  ends ;  that  is,  from 
Dark  Canyon,  and  also  from  the  power  house 
end.  The  result  was  a  maximum  progress  of 
64  ft.  a  week  in  each  heading. 

The  lininc  was  not  started  until  the  excava- 


Therc  were  three  niixuig  plants,  one  at 
the  intake,  one  above  the  power  house  and 
one  in  Dark  ^anyon.  F-ach  consisted  of  a 
No.  5  rock  crusher  and  two  Vl-cu.  yd.  Smith 
mixers.  There  were  two  sets  of  24-in.  crush- 
ing rolls  at  the  intake  to  crush  rock  fine  for 
use  as  sand.  Sand  for  the  other  plants  was 
obtained  from  Marysville,  4G  miles  down  the 
river  on  the  Western  Pacific  R.  R. 

At  Dark  Canyon  was  located  the  principal 
camp  and  equipment.  It  was  crowded  and  in- 
convenient, as  there  was  practically  no  level 
ground  on  which  to  place  anything.  There 
were  a  commodations  here  for  about  600 
men.  There  were  three  air  compressors  with 
a  capacity  of  3  500  cu.  ft.  per  min.,  eleven 
oO-horse-power  boilers,  machine  shop,  black- 
smith shop  and  the  concrete  plant.  Cord 
wood  was  used  for  fuel  until  most  of  that 
in  the  district  was  burned,  and  then  crude  oil 
was  used.  Three  hundred  horse-power  of 
electric  -ower  at  30,000  volts  was  also  ob- 
tained from  the  Oro  Water,  Light  &  Power 
Co.  from  a  small  station  on  the  West  Branch. 
7  miles  awav. 


The  Great  Southern  Railway  Co.  of  Buenos 
Aires.  Argentina,  has  contracted  with  the  gov- 
ernment of  the  province  of  Buenos  Aires  to 
build  90  kilometers  of  line  from  Elizalde  to 
Lezama.  and  20  kilometers  from  Punta  Rieles, 
in  the  district  of  Magdalena.  The  company 
will  invest  about  $2,547,600  United  States  gold 
in   the  work. 


Plans  are  under  way  for  the  hydro-electric 
development  of  the  Ignazu  Falls,  located  in 
an  almost  unknown  district  of  Argentina.  A 
hydraulic  plant  will  be  built  at  the  falls,  and 
the  power  conveyed  16  miles  to  a  site  already 
selected  for  a  large  factory.  Electric  light 
and  power  will  be  supplied  to  any  other  fac- 
tories or  industries  along  the  route. 
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Methods  of  Procedure  Under  the  Wis- 
consin Utility  Law— Benefits  and 
Restrictions    of    the    Law. 

The  main  provisions  of  the  Wisconsin  Util- 
'\yf-aw  under  which  the  Railroad  (Public 
Utihty)  Commission  regulates  both  munici- 
pally and  privately  owned  public  utilities  in 
that  state,  are  well  known  to  our  readers.  A 
study  of  the  application  of  the  provisions  of 
this  law  serves  to  show  its  great  value  as  a 
piece  of  constructive  legislation  which  eifec- 
tually  prevents  unnecessary  competition  and 
at  the  same  time  regulates  the  monopolies  so 
created.  Such  a  study  is  presented  in  the 
lollovving  abstract  of  a  paper  by  C.  B.  Sal- 
mon of  Beloit,  Wisconsin,  before  the  recent 
annual  convention  of  the  Central  States  Wa- 
ter   Works    Association : 

METHODS    OF    VALUATION. 

The  law  requires  the  commission  to  value 
all  of  the  property  of  every  public  utility  in 
the  state,  actually  used  and  useful  for  the 
convenience  of  the  public,  and  to  make  sep- 
arate valuation  of  the  physical  property.  The 
object  to  be  attained  is  the  fair  value  of  the 
utility  as  a  going  concern.  The  usual  pro- 
cedure for  valuation  for  sale,  or  valuation 
tor  adjusting  rates,  begins  with  a  petition  to 
the  commission  from  the  municipality,  or 
from  a  public  organized  society,  or  from  a 
body  of  25  citizens.  The  utility  may  also 
petition  for  a  raise  in  rates.  A  meeting  of 
the  complainant  and  the  utility  is  then  ar- 
ranged with  the  commission  and  a  plan  and 
date  for  beginning  of  the  valuation,  made. 
.Mutual  agreement  and  adjustments  are  at- 
tempted and  often  made.  The  commission's 
engineers  then  proceed  to  take  a  physical  in- 
ventory and  tentative  valuation  which  is  pre- 
sented to  each  party  for  examination  and 
criticisrn.  Many  items  are  accepted  and  where 
either  side  object  to  the  value  of  any  item,  it 
is  taken  up  and  proof  of  other  costs  may  be 
presented.  Often  the  commission  raises  its 
valuation  on  evidence  but  seldom  lowers  it ; 
almost  universally,  cities'  values  are  found 
much  too  low  and  sometime  the  utilities'  val- 
ues are  too  high.  These  differences  are  ad- 
justed by  the  commission  fixing  a  value  after 
hearing  all  the  facts  and  testimony  presented. 
The  fullest  freedom  is  given  for  informal 
presentation  of  any  matter  tending  to  the 
finding  of  a  fair  and  just  valuation.  Every 
element  of  value,  tangible  and  intangible,  is 
considered.  The  cost  of  the  original  con- 
struction, additions  made  in  permanent  im- 
provements and  extensions,  present  reproduc- 
tion cost  based  on  values  averaged  for  five 
years  previous,  depreciated  for  present  value 
based  on  the  life  of  each  part  valued  to 
give  it  constantly  renewed  and  efficient  life, 
and  the  going  value  of  the  business  acquired, 
are  all  taken   into   consideration. 

The  commission  does  not  confine  itself  to 
any  method  or  basis,  to  the  exclusion  of  any 
matter  properly  existing,  in  reaching  its  con- 
clusions. Experience  and  good  sense  are 
employed  in  making  the  final  valuation.  Orig- 
inal cost  may  have  been  higher  than  present 
costs  but  if,  during  a  period  of  high  prices, 
construction  and  extensions  were  needed  and 
ordered  by  the  city,  it  will  be  allowed.  If 
the  city  has  ordered  extensions  and  new 
work  at  different  times  too  small  to  be  ad- 
vantageously contracted  for  at  favorable 
prices,  it  is  often  classed  as  piecemeal  con- 
struction and  15  to  20  per  cent  higher  costs 
allowed.  Discounts  on  the  bonds  sold  for 
construction  are  also  items  of  cost,  as  well 
as  a  sufficient  cash  capital  to  safely  run  the 
business,  and  both  these  items  are  added  in 
the  valuation. 

Unusual  conditions  of  labor  or  material, 
and  conditions  of  soil  and  season  arc  con- 
sidered. Each  separate  utility  has  different 
conditions  and  values  are  figured  under  those 
existing  conditions  and  in  that  particular  con- 
struction. 

Where  a  plant  has  been  poorly  and  expen- 
sively constructed,  or  kept  in  poor  repair  and 
inefficient  in  service  or  management,  or  wa- 
ter, the  book  cost  value  is  not  even  allowed. 


but  a  sufficient  sum  deducted  to  bring  it 
up  to  a  fair  standard  of  usefulness.  Where 
plants  have  been  well  constructed  and  are 
efficient  in  service  and  management,  liberal 
values  are   recognized. 

To  the  physical  valuation,  12  per  cent  is 
added,  namely,  5  per  cent  for  engineering  and 
superintendence,  4  per  cent  for  interest  dur- 
ing construction,  3  per  cent  for  organization, 
commissions  and  legal  advice,  etc. 

DEPRECIATION. 

After  the  new  reproductive  cost  of  the 
plant  has  been  carefully  figured,  each  class  of 
material  is  depreciated  for  its  present  value, 
on  the  basis  of  the  life  of  its  various  parts. 
"Depreciation  may  be  described  as  deteriora- 
tion that  begins  as  soon  as  the  plant  is  com- 
pleted and  continues  until  worn  out  or  use- 
less." This  depreciation  is  constant  and  must 
be  provided  for  by  a  regular  charge  set  aside 
each  year  sufficient  to  cover  the  cost  of  re- 
placing each  part  of  the  plant  as  it  becomes 
\yorn  out.  This  amount  depends  upon  the 
life  of  the  various  parts  of  property.  There 
are  two  methods  in  use — the  straight  line, 
under  which  the  life  of  the  article  is  deter- 
,  mined  and  an  equal  annual  sum  pro-rated 
for  the  life,  set  aside.  The  other  method, 
called  the  curve  line,  seems  in  more  favor 
with  engineers  and  contemplates  a  sum  an- 
nually set  aside  based  on  the  life  consid- 
ered, compounded  at  4  per  cent  interest  or 
some  other  interest  basis,  which  with  the  in- 
terest will  replace  the  property  at  the  end 
of  its  determined  life,  less  scrap  value.  Un- 
der the  straight  line,  the  annual  sum  is  the 
same.  Under  the  curve  line  the  amount  is 
smaller  during  the  first  efficient  years  and 
increases  as  the  efficiency  decreases.  The  in- 
terest compounded,  however,  greatly  assists 
in  the  later  years.  For  short  life  property 
there  is  not  much  difference,  but  for  long  life, 
the  curve  line  method  appears  the  best. 

The  writer  from  his  own  personal  experi- 
ence in  considerable  construction  and  opera- 
tion work  inclines  to  the  opinion  that  in 
power  plant  values  obsolescence  should  re- 
ceive more  consideration,  as  often  expensive 
installation  becomes  more  obsolete  from  an 
economical  and  effective  standpoint  than  use- 
less from  wear  and  decay. 

Depreciation  is  a  specific  item  of  cost  in 
operation  and  must  be  borne  by  the  consum- 
ers, and  must  be  annually  set  aside  before 
any  dividends  can  be  returned,  and  must  be 
sufficient  to  keep  and  maintain  the  physical 
plant  in  good  efficient  working  order  and 
replace  any  worn  or  obsolete  parts  at  the 
end  of  its  natural  life.  This  depreciation  item 
may  go  into  a  sinking  fund  not  to  be  used  or 
drawn  upon  for  dividends  or  other  expense 
items,  or  it  may  be  used  for  new  permanent 
construction  and  extensions  to  the  plant, 
but  such  expenditures  cannot  be  added  to  the 
regular    plant   and   investment  account. 

BUSINESS     OR     GOING     VALUE. 

The  construction  cost  is  now  complete  and 
the  plant  is  ready  to  do  business  but  has  no 
business;  it  cannot  sell  its  water  without  con- 
sumers attached  to  its  mains.  It  is  a  going 
concern  but  not  a  paying  concern.  It  will 
take,  on  an  average,  in  cities  from  10,000  to 
25, 000  population,  five  to  eight  years  before 
enough  consumers  are  connected  and  paying 
n  sufficient  revenue  to  take  care  of  the  op- 
cratin.c  expense  including  taxes,  depreciation, 
interest  on  bonds  and  other  actual  obligations, 
and  a  reasonable  profit  on  the  investment  to 
the  owners  of  the  property. 

A  physical  water  works  plant,  no  matter 
how  well  constructed  or  how  well  adapted 
for  its  work,  amounts  only  to  a  losing  venture 
and  a  dead  creature  until  it  builds  up  a  busi- 
ness sufficient  to  make  it  a  live  issue  and 
able  to  take  care  of  itself.  During  this  build- 
ing-up period  it  is  creating  annual  deficits, 
and  these  deficits  arc  as  much  a  part  of  the 
cost  of  the  plant  as  the  pumps  or  water  mains. 
"Losses  necessarily  incurred  in  building  up 
the  business  during  its  formative  period  are 
a  legitimate  charge  against  the  public  and 
should  be  borne  by  the  public."     (Roemcr.) 


"Elements  of  value  created  by  the  invest- 
ment made  in  developing  the  business,  in 
addition  to  the  cost  of  the  physical  structure, 
must  be  taken  in  fixing  values."     (Cashton.) 

Ihis  additional  value  is  the  "Going  Value," 
and  is  supported  by  slate  and  federal  courts 
and  by  the  Railroad  Commission  of  Wiscon- 
sin. The  opinion  in  the  Omaha  Federal  Court 
Water  Case,  218  U.  S.  I'JlO,  says :  "The  value 
in  equity  and  justice  must  include  whatever 
is  contributed  by  the  fact  of  its  connections 
making  a  complete  and  operating  plant.  The 
difference  between  a  dead  plant  and  a  live 
one  is  a  real  value  and  is  independent  of  any 
franchise  to  go  on,  or  any  mere  good  will  as 
between  such  plant  and  its  customers.  That 
there  is  a  difference  between  even  the  cost  of 
duplication,  less  depreciation,  and  the  com- 
mercial value  of  the  business  as  a  going  con- 
cern, is  evident." 

REGULATION. 

"Intelligent  regulation  of  public  utilities  re- 
quires engineering,  accounting,  and  statistical 
skill  of  a  high  order.  This  cannot  be  af- 
forded by  each  utility  and  for  this  reason,  it 
should  become  a  state  function  and  be  pre- 
pared to  furnish  facts,  figures  of  cost,  esti- 
mates and  systems  that  have  been  deter- 
mined by  men  of  special  education,  each  in 
their  department,  and  who  act  entirely  free 
of  politics,  or  political  or  personal  favor.  One 
state  control  commission  so  equipped  can 
serve  all  better  than  each  utiHty  can  serve 
Itself."      (Erickson.) 

From  a  personal  experience  of  25  years  in 
many  different  states  where  there  is  no  state 
power  of  regulation,  it  appears  to  the  writer 
that  a  utility  is  between  the  upper  and  lower 
mill  stone  about  all  the  time.  Delays  in  con- 
struction, political  feuds,  newspaper  scraps, 
and  other  troubles  harass  the  utility  so  that 
neither  the  innocent  public  nor  the  utiUty  re- 
ceive a  fair  deal.  Important  extensions  are 
held  up  in  the  council,  or  superseded  by  un- 
important extensions  put  forward  by  inner 
cliques  of  real  estate  boomers,  unreasonable 
demands  are  made,  elections  are  influenced, 
inefficient  officials  ride  into  office  on  what 
"they  will  do  to  the  utility."  encouraged  by 
ignorant  and  unscrupulous  followers,  and  the 
utility,  driven  to  desperation  in  its  own  de- 
fense, sometimes  resorts  to  the  same  prac- 
tice. All  these  conditions  defeat  the  best  in- 
terests of  the  community. 

In  Wisconsin  these  conditions  no  longer 
exist.  If  the  city  has  any  complaint  of 
cither  quality  of  water  or  service,  it  makes 
it  direct  to  the  commission  and  it  is  taken 
up  direct  with  the  utility,  by  the  commission. 
I  f  the  complaint  is  true,  the  utility  must  cor- 
rect it  at  once;  if  untrue,  the  city  is  told  that 
their  complaint  has  no  standing.  If  fire  pres- 
sure or  any  public  service  is  defective,  it  must 
be  made  good   without   delay. 

If  extensions  are  ordered  by  the  city  coun- 
cil at  the  instigation  of  some  outlying  real 
estate  speculator,  the  commission  frequently 
denies  the  petition  as  not  being  required  for 
the  public  good,  but  if  a  large  community 
has  been  built  up  in  any  one  direction  and 
by  their  number  and  character  are  entitled  to 
public  and  domestic  service,  the  commission 
after  careful  examination  determines  the  need 
and  if  warranted,  orders  the  utility  to  serve 
the  community,  but  there  must  always  be  a 
fair  return  on  the  investment  paid  either  by 
the  city  or  the  consumer,  or  both.  The  tinal 
orders  are  mandatory  and  neither  the  city 
nor  the  utility  will  likely   fail  to  comply. 

Wherever  complaints  have  been  prejudiced. 
unfair  and  unreasonable,  or  tinctured  with 
cither  personal  or  political  feeling,  they  have 
been  denied. 

Wherever  rates  have  been  unremunerative. 
.ind  service  was  good,  the  rates  have  been 
raised ;  and  this  applies  to  the  majority  of 
the  cases  presented. 

Wherever  the  service  has  been  bad  and  in- 
adequate, as  in  only  a  very  few  cases,  the 
commission  has  ordered  the  service  made 
good  and  adequate,  as  they  should.  So  far 
rates  have  been  generally  maintained  as  not 
being  unreasonable,  but  minor  changes  are 
often  rcconuDcndcd  and  rates  equalized. 
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In  all  decisions  of  tlie  commission,  there  is 
a  right  of  appeal  to  t<  special  court  always 
in  session,  but  so  far,  appeals  have  been  very 
few  and  still   fewer  succeed. 

A  numicipality  or  private  utility  may  adopt 
rules  and  regulations  for  the  conduct  of  its 
business.  These  rules  may  govern  the  serv- 
ice connections  and  use  of  water,  establish 
penalties  for  misuse  of  water,  or  failure  to 
pay,  govern  the  practice  of  plumbers  as  to 
material  used,  and  may  be  as  full  and  com- 
plete in  detail  as  desired,  as  long  as  they  are 
reasonable.  They  must  be  printed  and  given 
each  consumer  and  filed  with  the  commission, 
and  if  accepted,  as  they  uniformly  are  unless 
unreasonable,  they  become  the  rules  of  the 
water   company   for   operation. 

ST.\ND.\RDS    or    SERVICE. 

Standards  of  service  are  established  to 
which  every  utility  is  required  to  conform. 
Kfficiency  is  of  first  importance.  Equipment 
must  be  ample  and  effective.  Eighty  per  cent 
of  the  water  plants  of  Wisconsin  are  munici- 
pal, and  the  regulations  and  requirements 
are  the  same  for  municipal  as  for  private 
plants;  in  fact,  the  municipal  plants  have 
had  to  change  their  whole  system  of  service 
and  accountmg,  no  free  list  is  allowed,  and 
taxes  and  depreciation  are  set  aside  and 
better  service  given.  This  has  generally 
caused  a  raise  in  Fire  Service  rates  which 
the  municipality  itself  has  had  to  pay  into 
its  own  treasury  for  its  own  fire  service, 
and  by  that  means  the  residence  rates  are 
generally  lowered.  In  their  adjustment,  the 
commission  say  the  municipality  has  not  been 
hearing  its  fair  share  of  the  'cost  of  public 
service.  This  cuts  out  favorite  and  special 
or  unlisted  service.  Neither  a  municipality  or 
a  private  plant  can  give  away  to  itself  or  to 
any  other,  any  free  or  special  service,  under 
severe  penalty  and  fine  both  to  the  giver  and 
the  receiver. 

Some  startling  and  surprising  orders  have 
been  issued  regarding  fire  protection  service. 
The  cost  of  public  fire  service  in  cities  10,000 
to  25,000,  has  been  found  to  be  between  35 
per  cent  and  45  per  cent  of  the  entire  cost 
of  all  service._  In  constructing  a  water  works 
system  for  fire  protection  alone,  the  cost 
will  be  nearly  if  not  quite  as  much,  as  a 
water  plant  for  domestic  use  only,  so  that 
the  investment  cost  on  which  the  city  must 
pay  itself  or  pay  the  private  utility  in  smaller 
cities,  is  from  45  per  cent  to  50  per  cent  of 
tile  whole  and  the  operating  cost  35  per  cent 
to  40  per  cent.  Munici[)alities  in  Wisconsin 
average  an  assessment  of  37  per  cent  to  43 
per  cent  of  the  whole  expense  of  operation 
and  investment  charges.  City  schools,  hos- 
pitals, municipal  oflices,  fire  departments 
(aside  from  water  used  at  fires)  and  all  pub- 
lic uses  of  water,  are  obliged  to  pay  the  same 
rate  for  all  water  used  as  the  individual  con- 
sumer. This  distribution  works  out  a  lower 
domestic  rate  and  a  higher  public  service 
rate,  which  is  right,  as  it  assesses  some  part 
on  all  the  people  for  fire  and  public  water 
service,   whether  consumers  of  water  or   not. 

In  the  Ashland  case  the  commission  says: 
"A  detailed  apportionment  of  all  parts  of  the 
plant  is  made  showing  how  nnich  of  the  plant 
IS  devoted  to  the  public  use  and  how  much 
to  the  use  of  private  consumers,  and  a  cor- 
responding analysis  of  operating  expenses 
made.  The  analyses  show  that  appro.ximately 
54Vi  per  cent  of  the  total  investment  is  de"- 
voted  to  the  use  of  the  municipality  and  that 
the  public  service  causes  43  per  cent  of  the 
total  operating  expense,"  and  that  the  mu- 
nicipality is  only  contributing  28  per  cent  of 
the  revenue,  whereas  it  should  pay  43  per 
cent.  In  this  case  the  citv  had  been  paving 
$14,960  and  the  private  consumers  $:w;358. 
The  commission  increased  the  citv's  share  of 
the  water  tax  burden  to  $23,340  and  reduced 
the  tax  of  the  private  consumption  to  $30,078. 
Ashland's  population  is  aliout  12.000.  In  the 
City  of  Madison  case,  a  municipal  plant,  "the 
ratios  showing  property  devoted  to  public 
and  private  use,  respectively,  on  output  ex- 
pense 58.2  per  cent  chargeable  to  private  con- 
sumers and  41.8  per  cent  to  the  municipality ; 


of  the  capacity  expense,  50.4  per  cent  to  pri- 
vate consumers  and  49.0  per  cent  to  the  muni- 
cipality." Taxes  of  $5,000  were  assessed  the 
municipal  water  company  and  an  interest  charge 
of  $23,047  as  a  part  of  the  proper  operating 
expense,  and  a  fire  protection  charge  of  $20,- 
000.  Regarding  taxes,  the  commission  say: 
"While  it  may  appear  anomalous  to  charge 
taxes  to  a  municipal  plant,  in  order  to  main- 
tain justice  between  the  taxpayers  of  the  city 
as  a  class  and  patrons  of  the  municipal  water 
plant  as  a  class,  taxes  must  be  included 
among  those  items  upon  which  the  cost  of 
furnishing  the  service  is  based.  Consequent- 
ly, taxes  are  included  in  the  calculation  of 
the  commission.  The  city  is  also  charged 
with  all  the  water  used  by  it,  aside  from  fire 
service,  for  the  public  schools,  hospitals,  etc., 
and  an  order  issued  requiring  (1)  the  keep- 
ing of  accounts  in  accordance  with  the  stat- 
ute and  the  form  prescribed  by  the  commis- 
sion, (2)  the  severing  of  all  connection  with 
other  water  systems,  (3)  the  abolition  of 
free  and  reduced  rate  service  as  required  by 
statute,  (4)  the  promulgation  of  a  new  sched- 
ule  of   rates. 

METERS     AND    SERVICE    CONNECTIONS. 

A  general  meter  system  for  measuring  all 
the  water  used  in  every  service  has  been 
adopted  by  the  commission  and  is  being  car- 
ried out  as  fast  as  possible.  This  applies  to 
both  municipal  and  private  plants.  The  w'ater 
company  supplies  and  connects  the  meters 
and  it  is  contemplated  that  the  service  con- 
nection from  the  water  main  into  the  cellar 
iir  basement  of  the  building  shall  be  made 
by  and  become  the  property  of  the  water 
company  and  under  its  control.  This  invest- 
ment becomes  a  part  of  the  general  invest- 
ment upon  which  interest  and  profit  are  to 
be  allowed.  The  care  and  cost  of  mainte- 
nance, computing  bills,  taxes  and  depreciation 
to  be  chargeable  as  on  other  property,  to  op- 
eration. In  place  of  a  minimum  meter  rate,  a 
service  charge  is  made,  based  on  the  size  of 
the  meter  connected,  beginning  generally  with 
$4  a  year  for  a  %-in.  meter,  $5  for  a  %-in. 
meter,  and  increasing  with  the  size  of  meter 
used.  This  service  charge,  however,  unlike 
the  minimum  charge,  does  not  allow  any 
water  but  all  water  used  is  charged  for  in 
addition  to  the  service  charge.  Some  of  the 
meter  rates,  however,  are  seemingly  low,  as 
low  as  10  cts.  per  1,000  gals,  for  the  first 
50,000  gals,  used  and  lower  on  next  quantities 
used.  The  seeming  low  rate  is  helped  out  by 
the  fact  that  all  cities  in  Wisconsin  pay  from 
35  per  cent  to  40  per  cent  or  more  of  the 
total  receipts  of  the  water  companies,  thus 
enabling  a  lower  rate  to  the  individual  con- 
sumer. The  commission  has  given  the  ques- 
tion of  meters  careful  and  exhaustive  con- 
sideration, and  in  the  near  future,  every 
utility  will  be  required  to  furnish  all  water 
through   meters. 

In  the  matter  of  tapping  the  water  mains 
and  putting  in  the  street  service  to  curb  or 
building,  the  utility  may  prescribe  whether 
it  is  to  be  lead  or  iron  and  the  kind  of  curb 
box.  In  the  Ashland  case  where  the  utility 
had  put  in  the  street  service  and  charged  the 
property  owner,  the  commission  held  that 
"Service  connections  are  legally  a  part  of  the 
company's  property  even  though  paid  for  by 
the  consumer."  This  opinion  is  supported 
by  numerous  court  derisions.  I  suppose  on 
the  ground  that  the  water  company  is  the 
only  party  authorized  to  lay  pipe  in  the  street 
ami  when  connected,  it  becomes  part  of  the 
general  distribution  system  and  must  be  kept 
in  repair  bv  the  company  if  leaks  or  break- 
age  occur  in  the  street. 

ACCOtJXTIXC. 

Every  utility  is  obliged  to  keep  its  books  in 
accordance  with  the  .system  of  blanks  fur- 
nished by  the  state.  .Annual  statements  must 
be  made  in  book  form  showing  a  large 
amount  of  data  and  figures.  Executive,  cler- 
ical, and  office  expense  appear  in  detail:  su- 
perintendence and  regular  operating  wages, 
expense  in  detail  of  every  department,  re- 
pairs,  condition   and   depreciation.     These   re- 


ports are  voluminous  and  exhaustive  in  de- 
tail and  afford  the  data  from  which  costs 
of  operation  and  investment  can  uniformly  be 
made  and  compared  all  over  the  state,  by 
which  fair  and  reasonable  rates  can  be  made. 
4'he  reports  of  every  utility  in  the  state  are 
on  file  in  the  commission  office  and  always 
open  for  iiisiiection  by  any  other  utility  or 
municipality.  With  this  constantly  growing 
mass  of  authentic  information  and  data  on 
costs  of  new  construction  and  operation,  to- 
gether with  the  valuations  previously  made, 
the  commission  has  at  hand  quick  and  avail- 
able information  to  answer  most  complaints 
made  as  to  rates  or  service,  and  adjustments 
may  quickly  be  made. 

RATES,    INTEREST    AND    PROFIT. 

"Investment  and  operation  are  the  basic 
points  upon  which  reasonable  rates  exist. 
Itiz'cstmciit  costs  consist  of  the  cost  of  the 
plant,  its  business  and  franchise.  Opcratioti 
costs  consist  of  the  expense  of  running  the 
plant,  including  depreciation  and  reasonable 
return.  The  amount  represented  by  the  in- 
vestment is  furnished  by  the  investors.  The 
operating  expenses,  including  interest  and 
profit,  are  borne  by  the  consumer.  The  con- 
sumer therefore  should  pay  the  operating  ex- 
pense, interest  on  the  investment,  and  a  fair 
profit  to  the  investor."' 

"The  investors  in  the  plant  and  those  who 
carry  its  business  are  equally  entitled  to  rea- 
sonable returns  for  interest  and  profit,  on  a 
valuation  that  fairly  represents  the  legitimate 
and  necessary  cost  of  constructing  the  plant 
and  of  liuildiug  up  its  business,  and  rates 
should  be  permitted  that  would  afford  this 
return."      (,.\ntigo    case.) 

The  rates  should  be  equal,  fair  and  reason- 
able to  the  consumer  as  well  as  to  the  utility ; 
it  should  be  low  enough  to  encourage  busi- 
ness, but  sufficient  to  reward  and  encourage 
efficient  service.  "What  is  a  reasonalile  rate 
of  interest  and  profit  upon  the  amount  in- 
vested?" These  rates  of  return  arc  impor- 
tant. On  the  one  hand  they  must  be  high 
enough  to  secure  the  necessary  capital  and 
business  ability;  on  the  other  hand,  they 
should  not  be  as  high  as  to  be  unreasonable  to 
the  consumers.  The  older  economists  gen- 
erally classe<l  interest  with  profits.  .\s  in- 
terest arises  from  {he  use  of  capital  and 
profits  have  their  source  in  the  business  abil- 
ity, skill  and  foresight  of  the  management,  it 
would  hardly  seem  logical  to  put  both  of 
these  in  the  same  class."     (Com.) 

The  commission  ha.>  not  as  yet  established 
any  fixed  rate  of  profit  to  be  allowed.  They 
have  taken  (i  per  cent  as  a  proper  interest 
charge  and  have  not  lowered  rates  where 
only  3  per  cent  profit  is  realized.  Investors 
and  operators  in  the  state  expect  and  hope 
that  eventually  4  per  cent  will  be  allowed 
utilities  that  give  good  proiupt  service  and 
keep  their  plants  up  to  high  efficiency.  In 
addition  to  this  it  would  seem  that  capital 
and  brains  might  be  further  encouraged  by 
adopting  the  l-.nglish  plan  in  W"isconsin.  as 
follows :  When  once  a  rate  has  been  fixed 
as  reasonable,  any  increased  profit  that  can 
be  made  on  this  established  rate,  by  more 
efficient  and  economical  management  and  op- 
eration, may  be  kept  in  part,  by  dividing 
equally  the  increased  profit  between  the  util- 
ity and  the  consumer,  either  by  returning  to 
the  municipality  its  share  in  cash,  or  reduc- 
ing the  rate  to  the  consumer  to  that  extent. 
This  would  result  in  good  feeling  and  better 
service. 

If  only  a  reasonable  return  is  ever  to  be 
allowed,  it  will  discourage  improvement  in 
service  and  result  in  only  fairly  reasonable 
service  and  no  better  rate.  From  over  25 
years'  experience  in  building,  owning  and  op- 
erating water  works  in  many  different  states, 
and  a  compulsory  aciiuaintance  with  scores 
of  city  councils  on  many  dififerent  occasions. 
I  believe  that  the  benefits  and  fair  treatment 
received  from  a  state  commission  is.  not- 
withstanding its  regulation  and  restriction, 
far  and  way  more  reasonable  and  suitable 
than    the    rule   and    practice   of   city   councils. 


October  16,  1912. 
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Cost  of  Excavating  4,151,000  Cu.  Yds. 

of  Material  with  51  Dipper  and 

Bucket  Dredges  in  1911. 

(staff  article.) 
During  the  fiscal  year  of  the  U.  S.  Govern- 
ment ending  June  3<'t.  1911,  the  Corps  of  Engi- 
neers of  the  U.  S.  Army  employed  40  dredges 
of  the  dipper  and  bucket  types  in  river  and 
harbor  improvement.  JNIost  of  these  dredges 
operated  upon  the  rivers  and  upon  work  which 
could  not  be  handled  with  the  seagoing  or 
pipeline  hydraulic  dredges.  The  work  of  the 
plant  which  is  covered  by  this  article  includes 
that  of  government-owned  dredges  only.  The 
data  and  other  information  are  derived  from 
the  report  of  the  Chief  of  Engineers.  U.  S.  A.. 
Gen.  Wni.  H.  Bi.xby.  Articles  descrbiing  the 
work  of  seagoing  hopper  dredges,  and  hy- 
draulic pipe  line  dredges  were  published  in 
our  issues  of  Sept.  25  and  Oct.  9,  respectively. 
The  total  cost  of  the  dipper  and  bucket 
dredges  in  operation  during  the  year  is  $500,- 
794.  A  nmber  of  dredges  owned  by  the 
government  are  not  included,  as  they  have 
not  been  in  commission  during  the  year.  The 
interest  and  depreciation  of  this  large  plant  is 
a  considerable  item  which  is  not  included  in 
the  cost  of  the  work  done.  It  is  safe  to  say 
that  the  depreciation  and  interest  on  the 
amount  invested  in  the  plant  would  increase 
the  a\erage  cost  per  cublic  yard  by  about  4 
cts. 

Churlcstoii  District. — The  dredges  "Clieraw" 
and  "Derrick  A,"  belonging  to  this  district, 
were  employed  on  the  Waccamaw  and  Cou- 
garee  Rivers,  respectively.  The  "Cheraw."  a 
1%  cu.  yd.  clipper  dredge,  excavated  at  Thor- 
oughfare Cut.  widening  to  80  ft.  on  the  bot- 
tom, and  deepening  to  8  ft.  at  mean  low  wa- 
ter, and  following  this  work  dredged  a  simi- 
lar channel  through  shoals  and  cuts  to  Con- 
way. As  a  result  of  previous  dredging  Thor- 
oughfare Cut  was  from  0V2  to  G  ft.  deep,  with 
an  average  bottom  width  of  about  50  ft.  Spoil 
banks  on  both  sides  were  high  and  interfered 
seriously  with  dipper-dredge  operations.  For 
plant  to  prosecute  the  work  the  dredge  "Cher- 
aw" w^as  repaired  at  a  cost  of  $3,415.  Two 
bank  derricks  were  constructed  at  a  cost  of 
$7,274.  The  dredge  "Cheraw"  was  operated 
at  Thoroughfare  Cut  from  December  16  to 
June  30.  and  removed  98,122  cu.  yds.  of  ma- 
terial, consisting  of  mud,  sand,  roots  and 
35C  large  solid  stumps,  at  a  cost  of  $12,083, 
or  12.3  cts.  per  cubic  yard,  which  includes  in 
addition  to  regular  operating  cost,  the  cost 
of  repairs  and  expenses  of  the  Georgetown 
sub-office,   surveys,    superintendence,   etc. 

Bank  derricks  Nos.  1  and  2,  the  first 
equipped  with  a  1%  cu.  yd.  grab  bucket  and 
the  second  with  a  %  cu.  yd.  orangepeel  were 
put  to  w^ork  assisting  the  dredge. 

"Derrick  No.  1''  was  put  to  work  on  the  west 
bank  of  Thorou.ghfare  Cut  on  Dec.  28;  der- 
rick No.  2  on  the  east  bank  of  the  cut  on  Jan. 
19.  All  spoil  bank  material  dredged  from  the 
cut  in  previous  years  was  rehandled  by  these 
machines,  ahead  of  the  dredge,  to  make  dump- 
ing space  and  to  lay  bare  the  widening  cut. 
Both  machines  were  transferred  to  Loggy 
Creek  cut  later,  and  commenced  the  rehandhng 
of  spoil  banks  there.  Derrick  No.  1  rehandled 
from  Thoroughfare  Cut  26,822  cu.  yds.  and 
from  Loggv  Creek  Cut  182  cu.  yds.  Derrick 
No.  2  rehandled  from  Thoroughfare  Cut  23,- 
060  cu.  vds.  and  from  Loggy  Creek  Cut  486 
cu.  yds.  The  material  consisted  of  sand,  mud, 
root's,  loose  stumps  and  logs.  The  operating 
cost  of  both  derricks,  including  expenses  of 
Georgetown  sub-office  and  for  supermtcnd- 
ence,  repairs,  etc.,  but  not  including  cost  of 
construction,  was  $6,377.  The  average  cost 
per  cubic  yard  was  12.6  cts.  Further  .statistics 
regarding  the  operation  of  these  derricks  arc 
given  in  Table  I. 

"Derrick  A"  was  at  work  on  the  Congaree 
River   improvement.     In  July,   September  and 


.\ugust  this  machine  was  engaged  in  snagging 
and.  together  with  one  of  the  regular  snag 
boats,  removed  3.216  obstructions  in  a  30-mile 
stretch  of  the  river.  These  boats  removed 
also  180  trees  from  the  river's  bands.  "Der- 
rick A"  removed  3,000  cu.  yds.  of  sand  and  180 
cu.  yds.  of  stone,  at  a  cost  of  39  cts.  per  cubic 
vard,  including  office  expenses. 
'•  Chattanooga  District. — The  dredges  "Kwa- 
sind."  "Kentucky,"  "Tennessee"  and  "Ala- 
bama," belonging  to  this  district  were  in  com- 
mission during  the  year.  The  "Kwasind,"  a 
IV^  cu.  yd.  clipper  dredge,  began  work  in  Au- 
gust on  the  improvement  of  the  Tennessee 
River  for  188  miles  above  Chattanooga.  The 
material  removed  was  solid  rock  requiring 
drilling  and  blasting.  The  quantities  of  this 
material  rock  removed  by  the  "Kwasind"  were 
20,657  cu.  yds.  of  blasted  rock.  6.095  cu.  yds. 
of  loose  rock  and  hardpan,  and  250  cu.  yds. 
of  soft  material.  The  dredge  went  under_  ex- 
tensive repairs  during  the  year,  some  $5,12:i 
being  spent  on  this  work.  Late  in  May,  the 
dredge  having  been  thoroughly  overhauled, 
started  dredging  on  May  29  at  Kelly  shoals, 
47  miles  above  Chattanooga.  By  June  30  she 
had  dredged  12.613  cu.  yds.  of  gravel,  shale 
and  soft  material,  and  the  work  of  drilling 
and  blasting  the  solid  rock  this  locality  had 
been  commenced.  The  expenditures  in  con- 
nection with  the  work  at  this  locaHty  were 
$2,513. 

The  "Tennessee."  a  new  1%  cu.  yd.  dipper 
dredge,  operated  in  the  project  for  an  open 
channel  on  the  Tennessee  River.  The  project 
consists  mainly  of  excavations  by  these  dredges 
supplemented  by  suitable  works  of  dredged 
material  for  regulating  the  channel  flow,  pre- 
serving the  normal  slope  of  the  water  sur- 
face. The  "Kentucky."  a  2  and  4  cu.  yd.  dip- 
per dredge  also  operated  in  the  same  work. 

Below  Chattanooga.  210  miles,  on  the  Tus- 
cumbia  Bar,  these  dredges  began  on  Feb.  25 
the  removal  of  over-lying  gravel,  leaving  rock 
ledges  to  be  drilled  and  broken  up  later.  Op- 
erations were  commenced  at  the  upper  end 
of  the  bar.  and  the  dredged  material  was  taken 
away  on  scows  in  order  to  avoid  obstructing 
the  approach  to  the  landing  and  incline  sit- 
uated about  1,000  ft.  below  the  point  of  be- 
ginning. .After  progressing  about  1,600  ft. 
downstream  the  dredges  began  casting  aside 
the  excavated  material,  forming  a  longitudinal 
dike  on  each  side  of  the  channel,  the  plan  be- 
ing to  divide  the  new  channel  into  sections 
of  about  500  ft.  each  by  means  of  cross  cof- 
fers (using  the  cast  dikes  as  laterals),  in  order 
to  permit  drilling  the  rock  ledges  dry.  For 
the  upper  1,600  ft.  the  drilling  was  to  be  done 
from  rafts. 

The  first  two  cuts  were  finished  in  accord- 
ance w^ith  this  plan,  and  the  remaining  two 
had  been  carried  as  far  as  the  beginning  of  the 
east  walls  when  the  river  became  so  low-  that 
the  removal  of  the  top  coating  of  gravel  did 
not  afford  sufficient  water  to  float  the  dredges, 
and  earlv  in  June  it  became  necessary  to  dig 
to  grade'  as  the  dredges  proceeded.  .\11  the 
rock  required  drilling  and  blasting,  but  the 
water  had  reached  a  stage  that  rendered  the 
use  of  drill  rafts  unnecessary. 

The  "Kentucky"  had,  previous  to  this  work 
been  engaged  during  the  fiscal  year  below 
Riverton,  .Ala.  Two  dump  scows,  a  fuel  barge 
and  a  towing  barge  were  assigned  to  her.  in- 
cluding the  steamer  Colbert,  which  acted  as 
tender.  In  August  she  had  dug  test  pits  at 
Big  Bend  shoals,  some  25  miles  below  River- 
ton  to  determine  the  possibility  of  improve- 
ment bv  dredging  alone,  and  by  .^ug.  19  had 
remove'd  to  McCulloch  Bar,  171  miles  below 
Riverton,  and  dredged  a  40  ft.  addition  to  the 
width  of  the  channel.  The  total  amount  was 
42,000  cu.  yds.  One  Aug.  20,  a  new  channci 
was  commenced  at  Reynolds  Bar,  18  miles 
farther  down  the  stream,  which  involved  the 
dredging  of  four  cuts  40  ft.  wide  and  3,200 
ft  long.  This  was  finished  on  Oct.  19,  and 
amounted  to  130,500  cu.  vds.    On  Oct.  20  work 


was  commenced  at  Lime  Works  Shoals,  197 
miles  below  Riverton,  where  102.CO0  cu.  yds. 
of  loose  gravel,  sand  and  cemented  gravel  was 
taken  out  and  a  ICO  ft.  channel,  6  ft.  deep,  was 
completed  on  Dec.  22.  The  season  for  eco- 
nomical work  in  this  section  having  ended,  the 
plant  was  towed  to  Tuscumbia  Bar,  where 
it  was  employed,  as  already  described,  during 
the  remainder  of  the  fiscal  year.  The  275.0ihi 
cu.  yds.  excavated  below  Riverton  by  this 
dredge  were  excavated  at  a  field  cost  of  4.25 
cts.  per  cubic  yard,  scow  measurement. 

The  bucket  chain  dredge  "Alabama"  used 
exclusively  in  the  maintenance  of  depths  in 
the  canal  pools  and  entrances  of  the  Muscle 
Shoals  Canal,  Tennessee  River,  was  operated 
about  nine  months.  The  total  quantity  of 
silt  removed  was  137,088  cu.  yds.,  all  of  which 
was  dredged  from  the  lower  division  of  the 
canal.  The  cost  of  this  work,  including  re- 
pairs to  plant  and  all  incidental  expenses,  was 
$6,887,  or  an  average  of  5.02  cts.  per  cubic 
yard.  This  unit  cost  is  somewhat  higher  than 
usual,  owing  to  the  e.\tensive  repairs  to  the 
plant,  which  was  thoroughlv  overhauled,  at  a 
cost  of  $1,921. 

Chicago  District. — "Dredge  No.  2"  was  op- 
crated  on  the  Illinois  River  Improvement,  a 
project  for  a  200  ft.  channel.  7  feet  deep.- 
The  following  table  gives  a  distribution  of  her 
time  and  the  location  of  her  work. 
Dredge  No.  2:  Hrs.     Mln. 

Towing   l-»6     35 

Detentions — 

Dredge —  _, 

Repairs   1 '  o     3.-> 

Moving    30      0 

Scows — 

Repairs    9    3» 

Du!nping    0     20 

Miscellaneous     o9     10 

Total    ■•29     IS 

Work  accomplished  (!)7,T46  cu.  yds.).. 1.034       0 

The  yardage  was  distributed  as  follows : 

Cu.  yds. 

Miles  161  and  162 l^'l? 

Mile  ISl    20.SSS 

Lake  De  Pue ^^-'J^^ 

La  Grange   Lock 2.800 

Mississippi    River    lo.41i 

Cincinnati  (First  District).— Thv  dredges 
"Ohio"  and  "Oswego"  were  in  commission  in 
this  district  during  the  year.  These  are  dipper 
dredges  of  2.7  cu.  yds.  capacity  each.  Table 
II.  shows  the  amount  of  work  done  by  these 
dredges  during  the  fiscal  year. 

The  total  excavation  by  the  U.  S.  dredge 
"Oswego"  during  the  fiscal  year  was  122.967 
cu.  yds.  of  sand,  gravel,  clay,  bowlders  and 
cemented  gravel :  93.67  tons  of  rock ;  and  18.7 
tons  of  snags.  The  cost  per  cubic  yard  for 
c.xcavating  sand,  gravel,  clay,  etc..  was  16.85 
cts.,  exclusive  of  outstanding  liabilities,  and 
for'  removing  rocks  and  snags,  $3.79  per  ton. 

The  dredge  "Oswego"  was  in  commission 
189.4  davs,  the  effective  working  time  was 
103.68  davs,  the  time  lost  89.72  d.iys.  being  ac- 
counted for  by  bad  weather,  repairs,  Sundays 
and  holid<ays.  etc. 

The  high  cost  of  excavation  w-as  due  to  the 
extremelv  hard  and  slow  work  of  removing 
the  cemented  gravel  at  Five  Mile  bar.  Ohio 
River,  during  a  low  stage  cff  river  which  ne- 
cessitated light  loading  of  the  scows,  and 
also  to  long  distance  towing,  as  it  prevented 
use  of  dumping  ground  nearby. 

A  distribution  of  the  cost  of  the  year's 
work  for  these  dredges  is  as  follows: 

Dredge        Dredge 
"Oswego."     "Ohio." 
Oencr.il  supplies  and  exp....»  1. 824.31     »  1.I59-1*' 

tSwIiip  and    fuel 8.30S.4T         9.256.64 

Renali-s     2.37S.71         2.211.22 

Salai-lcs    7.906..i9         S.126.01 

Subslstcnee   312.90  320.25 

Launch    312^  39)>.43 

Total    $20,725.98     J22. 101.95 

CiMi-i>iii<i/i.  (Second  /'w/riVM.— The  dredges 
"Carrolton"  and  "Frankfort."  2*^j  and  l\  c\i 
vd.  dipper  dredges,  were  in  conmiission  on  the 
Kentucky  River  improvement.  They  were  used 
in  the  operation  and  care  of  locks  arid  dams, 
dredging    channels,    removing    cieposits    from 
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TABLK   II —WORK  OF  DREDGES   "OHIO"  AND  ••OS^'EGO"  DURING  YEAR. 
Location. 
Miles  below 

Pittsburgh  Size  of  Cut 

on   Ohio  Date.  Dredge.  .Feet.« 

River.  * 

( fOhio    J    35x425 

49..'^      J  July    1-5, 

'  Oawego    J    35x190 


S3. 9 


S4.7 
151.2 


151.  S 
274.5 


i  July    6-12 (  Ohio 


35x1005 


July    7-12 Oswego 

July    14-23 


July    14-23 ^  Ohio 


July   28- Aug.    3.     Oswego 


n 

\    35 
.  L   35 


35x780 
35x1260 


5x1430 
35x655 


35x1470 


fAug.  12-18.... 
1  Sept.    16-24   and] 

Oct.    24 l  Ohio    "1970x140 

457.9      -^  Nov.    26 

Aug.    12-21 -I  Oswego 


■165 


46S.4 


Aug.    20-Sep. 


'14  J  Ohi 


Ohio 


\  210x750 


:  Sept.   26-Oct.   22  (  . 


;  Oct.  24 -Dec.  13.  (  Oswego    (  105x2180 


Dam  No.  37     Nov.    2S-Dec.    23     Ohio    

Cincinnati      June    9-10 Oswego    (    35x1230 

158.  June    19-20 \ 


Kind  of  Material.         Amount. 

Looic  rock  and  gravel-.  •  1,895  cu.    yds. 

1    fii  k     6.3  tons. 

Loost!  rocks  and  gravel..  1,611  cu.    yds. 

3   ro<  us    21.37  tons. 

Ix)ose  stones  and  gravel.    7,390  cu.    yds. 
Rocks    3  tons. 

Loose  stones  and  gravel.   7,402  cu.    yds. 
Sand  and   gravel 8,310  cu.    yds. 

Sand   and   gravel 12,150  cu.    yds. 

2  tons. 

Sand   and   gravel 4.205  cu.    yds. 

Sand   and   gravel 7,005  cu.    yds. 

Boulders,  cemented  grav- 
el,  sand  and  gravel. ... 23,038  cu.    yds. 

54    chunks    gravel 219.4  tons. 

5    snags    14.7  tons. 

Boulders,  cemented  grav- 
el,  sand  and   gravel. ...  43.604  cu.    yds. 

Chunks,    cemented  gravel     72.3  tons. 

Loose  stone,  sand  &  grav.24,S00  cu.    yds. 

1   rock 1.6  tons. 

3    snags    3.3  tons. 

Loose  stone,  sand,  grav.  .15,436  cu.    yds. 
1    snag    1  ton. 

Sand    and   gravel 42.750  cu.    yds. 

5    snags    7.8  tons. 

Removing    cofferdam 20,665  cu.    yds. 

Removing    sunken    barge.       200  cu.    yds. 
Sand   and   gravel 12.0S5  cu.    yds. 


^Channel  excavated  to  5  ft.  below  low  water. 


lock  entrances,  backing  up  cofferdams,  exca- 
vating foundations  for  Lock  6,  and  assisting 
in  repair  work.  A  statement  of  the  work  of 
the  dredge  "Carrolton"  is  given  in  Table  III. 
■A  statement  of  the  work  of  the  "Frankfort" 
follows  in  Table  IV. 

The  dredge  "Malta,"  also  in  this  district, 
was  employed  on  the  Muskingum  River,  and 
was  in  commission  from  July  1,  1910,  to  Dec. 
1,  1910,  and  from  May  2,  1911,  to  June  30, 
dredging  out  canals,  approaches  to  locks,  bars 
which  had  formed  in  the  open  river,  and  re- 
moving obstructions.  Table  V.  is  a  summary 
of  the  work  accomplished. 

Repairs  made  to  the  dredge  during  the  year 
included  installing  a  new  bucket  ladder  and 
replacing  many  of  the  worn-out  and  unserv- 
iceable parts  of  the  machinery,  at  a  cost  of 
$1,785.8.5. 

Cleveland  District. — The  dredge  "Maumee" 
worked  at  Sandusky.  Ohio,  throughout  the 
year.  A  length  of  750  ft.  of  the  east  jetty 
into  Lake  Erie  where  stone  had  been  depos- 
ited from  scows,  was  shaped  up  by  the  dredge 
at  a  field  cost  of  $1,087.87.  Mud  and  boulders 
amounting  to  58,4ti.5  cu.  yds.  were  removed 
from  the  channels  at  a  field  cost  of  $11,770.58. 
This  cost  includes  also  the  maintenance  and 
extensive  repairs  to  dredge  and  dredging  plant. 

Grand  Rapids  District. — The  dredges  "Sag- 
inaw" and  "Farquhar"  were  employed  in  this 
district,  on  the  improvement  of  the  Grand 
River,  Michigan.  The  "Saginaw"  was  in  use 
as  a  derrick  conveyor  assisting  the  dipper 
dredge  in  1910,  and  the  next  spring  with  a 
1%  cu.  yd.  orange  peel  removing  old  pier 
work  at  Grand  Haven  Harbor.  The  hull  of 
the  "Farquhar"  was  considered  unserviceable 
at  the  end  of  the  year  1910. 

The  total  work  for  the  fiscal  year  comprised 
1 1.688  lin.  ft.  of  single  dredge  cuts  about  30 
ft.   wide,   and   the   removal   of  45.171    cu.   yd.. 


place  measurement,  and  86  snags.  This  work 
was  done  from  July  1  to  Nov.  3,  1910.  The 
material  dredged  was  as  follows : 

Cu.  yds. 

Sand     36,261 

Clay     1,573 

Gravel     4,808 

Boulders     1,884 

Shale     645 

Total     45,171 

Hrs.    worked    565 

Hrs.    delayed    299 

864 
Cost  of  dredging. 

Pay    roll    $4,591.73 

Fuel    681.35 

Supplies     394.99 

Repairs     1,166.90 

Tugs   (service,   repairs,   etc.) 417.72 

Total     $7,252.69 

Cu.    yds.    dredged    45,171 

Cost   per  cu.   yd.,   cts 16.05 

Little  Rock  District.— Dredge  "No.  68"  was 
employed  in  this  district  on  the  operation  and 
case  of  locks  and  dams,  of  the  Upper  White 
River  in  Arkansas.  She  was  rented  one  month 
to  dig  a  2,000-ft.  channel  to  a  manufacturing 
plant.  The  dredge  was  overhauled  except  for 
the  hull,  which  needed  replacing. 

Louisville  District. — The  dredges  "Louis- 
ville" and  "Casey"  were  employed  on  the  op- 
eration and  care  of  the  Louisville  S:  Portland 
Canal  in  Kentucky.  The  "Louisville"  worked 
also  on  the  Ohio  River  for  one  month,  731 
miles  below  Pittsburg,  where  she  excavated 
13,695  cu.  yds.  of  sand  and  gravel  at  a  cost 
of  15.3  cts.  per  cubic  yard. 

The  dredge  "Green  River,"  also  in  this  dis- 
trici.  was  employed  on  the  operation  and  care 
of  the  locks  and  dams  on  the  Green  and  Bar- 
ron Rivers  in  Kentucky.  This  boat  was  in 
commission  from  July  1,  1910,  to  Jan.  28.  1911. 
and  from  .-Vpril  22,  1911,  to  the  close  of  the 
fiscal  year,  and  was  engaged  in  dred.ging  oper- 


TABLE    ni.— WORK    OF   DREDGE      1 'ARROLTON.' 


Date. 
1910. 


July     

-August     . .  . 
September 
October     . . 
November 
December 


January 


June 
June 


Location. 
.Lock  No.  6,  lower  guide  wall  and  cofTerdam.. 

.Lock  No.  6.  backing  cofferdam 

.Lock  No.    6  and   McCowan's   ferry 

.Lock  No.  6  and  McCowan's  ferry 

..McCowan's  ferry  and  Gilbert's  Creek 

.Look  No.  5,  Loestown  bar  and  Maceys 

.Left  for  Big  Sandy  River  .Tan.  G,  1911. 
Returned  from  Big  Sandy  River  May  31,  1911. 

.Lock  No.  1,  upper  and  lower  entrances 

.Lock  No.  5,  backing  ooftcrdani 


.■Vmount. 
Cu.  yds. 
6,760 
1.985 
6,830 
9,800 
5,135 
.      9.160 


1.420  1 
IS 


520) 


Total     ,. .  ■ ',•■•;•• 

Cost  of  repairs,  oils,  paints,  coal,  etc. 


40,610 


Pay 

rolls. 

453.00 

451.50 

429.00 

450.00 

440.00 

452.00 


419.00 


$3,094.50 
1.072.32 


$4,166.82 


.•\verage  per  yard,  $0.1026. 


ations  and  assisting  in  the  repairs  at  the  sev- 
eral locks.  She  prepared  foundation  for  a  sec- 
tion of  the  river  crib  at  Lock  No.  1,  Green 
River,  for  lower  crib  at  Lock  No.  4,  Green 
River,  and  protection  crib  at  Lock  Nlo.  5, 
Green  River.  A  derrick  boat  assisted  in  dredg- 
ing lock  chambers,  and  dredged  approach  at 
Lock  No.  1,  Barren  River.  During  the  winter 
season  the  machinery  was  thoroughly  over- 
hauled and  repaired  where  needed ;  roof  re- 
paired and  repainted ;  boilers  cleaned  and  test- 
ed ;  some  new  chain  and  a  number  of  new 
sheaves  installed ;  and  boat  put  in  good  serv- 
iceable condition. 

Memphis  District. — The  dredge  "Wolf,"  be- 
longing to  the  Mississippi  River  Commission, 
was  at  work  from  the  mouth  of  the  Wolf 
River  to  2Mi  miles  above.  The  dredge  had 
been  overhauled  and  was  put  in  commission 
on  November  29,  1910,  and  began  operations 
at  the  mouth  of  the  river,  and  worked  until 
Jan.  9,  1911,  when  work  had  to  be  suspended 
on  account  of  the  high  stage  of  the  river. 

Operations  were  confined  to  dredging  a 
channel  through  the  bar  at  the  mouth  of  the 
river  and  the  shoaler  places  for  a  half  mile 
above.  The  result  of  the  season's  work  was 
the  removal  of  12,100  cu.  yds.  of  material  and 
5  logs.  The  following  table  shows  the  cost 
of  the  work  in  detail : 

Labor   and    supervision $1,131.65 

Hire    of    tender 660.00 

Coal     336.00 

Oil  and  engine  supplies 99.18 

Field   cost   per  cu.   yd..,   $0.184 $2,226.83 

Field    cost    $2,226.8$ 

Care    of    plant 11.87 

Repairs    to    plant 56. it 

Depreciation   of   plant 53.33 

Total    cost     $2,348.77 

Milwaukee  District. — The  dredges  "Algo- 
ma,"  "Appleton,"  "Omro"  and  "Oshkosh"  were 
employed  on  the  improvement  of  Green  Bay 
Harbor  and  the   Fox   River  in   Wisconsin. 

The  "Oshkosh,"  a  conveyor  dredge,  exca- 
vated 135,775  cu.  yds.  during  the  year  at  a 
cost  of  6  cts.  per  cubic  yard. 

The  "Algoma"  and  "Appleton"  are  dipper 
dredges,  and  the  "Omro"  is  a  grapple' dredge. 

.Montgomery.  Ala.,  District. — The  dredges 
"Upatoi,"  ".Autauga,"  ".\ttalla"  and  ".Albany" 
were  employed  in  this  district  on  the  Chatta- 
hoochin,  Flint  and  Coosa  Rivers  where  im- 
provement work  was  needed.  The  "Upatoi" 
is  a  2-yd.  dipper  dredge,  the  "Autauga"  a  1%- 
yd.  dipper  dredge  with  teeth,  the  ".A.ttalla"  a 
1%-yd.  dipper  with  teeth,  and  the  ".-Mbany" 
is  a  1-yd.  orange  peel  dredge. 

Naslifille,  Tenn..  District. — The  dredge  "No. 
1"  belonging  to  this  district  is  a  1%-yd.  dip- 
per dredge.  It  was  in  commission  only  about 
one  month,  and  was  used  to  back  up  dams 
Nos.  6  and  7  with  sand  and  gravel.  The  cost 
of  repairs  was  principally  for  rope  for  hoist- 
ing. 

Oswego.  N.  v..  District. — The  dredge  "Fron- 
tenac"  was  used  for  (he  improvement  of  the 
harbor  at  Little  Sodus  Bay,  N.  Y.  She  began 
on  Aug.  1,  redred.ging  the  channel  between 
the  piers  between  the  Bay  and  Lake  Ontario, 
and  removed  17.945  cu.  yds.  of  sand  before 
the  close  of  the  fall  season.  Dredging  was 
resumed  on  May  8,  1911,  and  continued  June 
8.  and  9.930  cu,  yds.,  scow  measurement,  were 
removed,  making  available  a  channel  14  ft. 
deep  and  SO  ft.  wide  at  a  cost  of  1 1  cts.  per 
cu.  yd.  of  material  removed.  The  dredge  was 
also  engaged  on  work.  The  dredge  also  did 
~ome  work  in  the  harbor  at  Oswego.  N.  Y. 
She  was  equipped  with  a  1%-yd.  dipper.  The 
cost  of  laying  her  up  for  winter  .ind  disman- 
llin.g  the  dipper  and  handle  was  $:i44..3(i. 

Philadelphia  District.— The  dredpe  "Hell 
date"  was  engaged  on  the  Delaware  River. 
She  removed,  in  .\pril,  1910,  5.7()U  cu.  yds  of 
material  at  a  cost  of  $14.40.  The  channel  was 
excavated  to  a  depth  of  12  ft.  The  ilrcdge 
was  engaged.  She  worked  from  July  1.  1910, 
to  March  .'10,  1911,  on  the  30  ft.  project  at 
Schooner  Ledge,  excavating  43,,')78  cu.  yds. 
of  rock,  including  1.729  cu.  yds.  of  ledge  work. 
This  is  a  (i  cu.  yd.  clam  shell  dredge. 

PittshurK  Pislricl.— Dredge  "No.  1,"  a  3-yd. 
dipper  dredge,  was  employed  in  the  operation 
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TABLE    IV.— WORK    OP    DREDGE     ••FRAXKFORT. " 

Date.  Amount. 

1910.  Location.  Cu.  yds. 

July     Lock  No.   1,  abutment  crib 915 

August     Loclis  Nos.  1.  J.  3,  4,  5  and  S 4,545 

September    Loclt  No.   S,  bank  albove  upper  entrance 4.790 

October    Lock  No.  S  and  Canoe  Creek 3,830 

November     Canoe  Creek.  Locks  Nos.  4  and  3 1,365 

December    Locks  Nos.  S,   4  and  5 1,920 

IVU. 

January     Lock  No.   5,  lower  gTiide  wall 740 

February     Locks  Nos.  5,  11  and  12 4.235 

March     Locks  Nos.  11,  3,  4  and  12 ; 3,985 

April    At  Locks  Nos.  4.  5,  8  and  12 

May     Locks  Nos.  11,  12.  10  and  6 2,700 

June    Locks  Nos.  C,  5  and  4 8,790 


Total     37,815 

Cost  of  repairs,  oils,  paints,  coal,  etc 


Pay 

rolls. 
I  423.00 
421.50 
427.50 
420.00 
423.00 
424.50 

435.00 
456.0.1 
445.50 
465.00 
465.00 
418.33 

t5.224.33 
1,915.36 


Average  per  yard,  $0.1  SSS. 


$7,139.6« 


and  care  of  locks  and  dams  on  the  Monon- 
gahela.  Dredge  "No.  2,"  also  on  this  work, 
is  a  2-yd.  dipper  dredge.  She  was  at  work 
in  the  Monongahela,  Allegheny  and  Ohio  Riv- 
ers  at   Pittsburg. 

The  work  done  at  various  times  and  places 
by  U.  S.  dredges  "No.  1"  and  "No.  2,"  snag 
boat  "Swan"  and  towboat  "T.  P.  Roberts," 
along  the  Monongahela  River  during  the  year 
is  summarized  as  follows : 

Cu.  yds. 
-Approaches  to  locks — mostly  at  Lock  2.... 22, 900 
Removal    of    shoals,    chiefly    at    the    mouth 
of    Turtle    Creek    and    Bar  one-half   mile 
below  Elizabeth,   Pa.,  both  in  the  second 

pool     29,120 

Removal  of  remains  of  abandoned  coal 
tipples  and  crib  abutments,  including 
foundation   timber  and   stone   filling 19,370 

Total     71,390 

The  tipples  had  been  abandoned  for  many 
years,  some  of  them  presenting  the  appearance 
of  stone  piles  overgrown  with  vegetation, 
forming,  however,  dangerous  obstructions  to 
boats  caught  by  fogs  out  of  the  channel.  In 
all,  47  were  removed.  Besides  these,  three 
wrecks  of  sunken  boats  were  removed  from 
the  river.  The  dredge  boats  also  excavated 
for  crib  foundations,  filling,  and  removal  of 
cofferdams  at  new  Lock  1,  doing  work  rep- 
resentecf  by  approximately  25,000  cu.  yds.  of 
ordinary  excavation,  which  is  not  included  in 
total  given  above. 

Portland,  Ore.,  First  District. — In  the  Snake 
River  improvement  in  Oregon,  Washington 
and  Idaho,  the  dredge  Wallowa"  was  used 
in  conjunction  with  a  drill  boat.  The  dredge, 
a  self-propelling  1-yd.  dipper  dredge,  was  as- 
sisted by  the  steamer  "Umatilla,"  She  worked 
here  from  July  1  till  November,  widening  the 
channel.  From  Feb.  1  the  "Wallowa"  was 
employed  in  the  Columbia  River  improvement 
work  above  Celilo  Falls.  The  dredge  "Cas- 
cade," a  1-yd.  Hayward  orange  peel,  was  em- 
ployed in  maintenance  work  at  the  Cascades 
Canal  on  the  Columbia.  During  the  time  be- 
fore the  winter  season  she  operated  65  days 


and  removed  34,160  cu.  yds.  of  silt,  mostly  from 
the  upper  entrance  to  the  canal,  at  a  cost  of 
15.5  cts.  per  cubic  yard. 

Portland,  Ore.,  2nd  District. — The  dredge 
"Champoeg"  was  in  commission  in  the  im- 
provement of  the  Willamette  River  above 
Portland.  Ore.,  for  a  distance  of  11!)  miles. 
The  work  was  done  by  the  combined  dredge 
and  snag  boat  "Mathloma,"  the  1-yd.  dipper 
dredge  "Champoeg."  and  a  floating  pile  driver. 
Shoals  w-ere  dredged  and  repairs  made  to 
revetments. 

The  dredge  "Champoeg"  was  in  commission 
July  to  Nov.,  inclusive,  and  during  Dec,  Jan.. 
Feb.  and  March  was  undergoing  repairs.  The 
dredge  was  in  commission  from  .\pril  1  to  the 
end  of  the  fiscal  year  and  has  removed  during 
the  fiscal  year  a  total  of  43.133  cu.  yds.  of 
material,  as  follows: 
Gravel   removed  from  channel,    cu.   ^•ds. . .  .43,433 

Total  length  of  cuts,    lin.    ft 5.28S 

Time    actual    dredging,    hrs 843 

Time    moving,    repairing,    etc.,    hrs 857 

Fuel    consumed    (wood),  cords 169 

-Average   monthly  cost  of  operations $800 

The  "Mathloma"  was  in  commission  from 
July  to  Nov.  and  during  Dec.  Jan.,  Feb.  was 
repaired  and  overhauled.  She  was  in  com- 
mission from  Feb.  21,  till  the  end  of  the  year, 
and  removed  a  total  of  100,316  cu.  yds.,  as  fol- 
lows : 

Snags   removed   from   banks 896 

Snags    removed    from    channel 406 

Gravel   removed   from   channel,    cu.   yds. .  .100,316 

Total  length  of  cuts,  lin.  ft 9,300 

Time    actual    dredging,    hrs 820 

Time   towing  and  snagging,   hrs 689 

Time    moving,    taking    on    wood,    repairs, 

etc.,    hrs 574 

Fuel    consumed    (wood),    cords oil 

-Werage   monthly   cost   of  operations $1,200 

The  dredge  "Cowlitz"  of  this  district  is  a 
1%  cu.  yd.  clamshell  dredge,  which  was  em- 
ployed on  the  Clatskami,  Cowlitz  and  Lewis 
Rivers. 

During  the  early  part  of  the  year  the  dredge 
was  overhauled,  new  spuds  and  boom  installed, 
boiler,  engines  and  machinery  placed  in  good 


T-\BLE  v.— WORK  OF  DREDGE  "M-ALT-A." 


Date. 
1910. 

July    

July    Below 

-August    Below 


Quantities. 
Locality.  Material   excavated.         Cu.  vds. 

Below    Lock    9 Rock,   sand  and  gravel . . .     8,370 

Lock    9 Snags    (12)    

Lock    9 Sand    and    gravel 4,700 

August    Upper  approach,  Lock  S Mud     890 

-August    Below  Lock  8 Sand    and    gravel 4,670 

September    Below  Lock  8 Sand    and    gravel 7,470 

September    Canal  at  Lock  7 M#d     9,000 

September    Stones   ripple,    Pool   6 Sand    and    grave! 3,330 

September    Lower   approach.    Lock   6,, Loose   rock  and    gravel...        400 

October Below    Lock    6 .Sand    and    gravel 2,380 

October Pool  S,  above  lock Snags    (2)    

October  Canal  at  Lock  10 Mud     8,920 

November    Canal  at  Lock  10 Mud     5,210 

November    Upper  approach  to  canal  at  Lock  10. . .  Sand    and    gravel 2,340 

November    Open  river  to  Lock  10 Gravel    720 

December    Repairs  at  Lock   10 

1911. 

May    Below  Lock  2 Sand    2.620 

May    Upper  approach.   Lock  2 Sand    1470 

Mav    Canal  at  Lock  3 Mud     12  970 

May    Pools  2  and  3 Snags  (5)    


Cost. 

1,171.81 

67.10 

611.00 

136.89 

547.00 

448,20 

495.00 

199.80 

39.29 

214.20 

12.00 

1,023.SS 

1,000.00 
304.93 
150.00 

5,354.67 

183.40 
75.20 

782.57 
28.00 
38.00 

220.60 

lOO.SO 

14.40 

40.00 

45.00 

7.20 

210.00 

207.90 
15.00 

168.S2 

Total V--. vv; Sl,763         $13,912.66 

Average  cost  per  cu.  yd.,  mcludmg  repair  and  maintenance  of  dredge  and  tender,  was  $0.1516. 


June    Cinal  at  Lock  3 Mud 

June    Upper  approach.   Lock  4 Mud 


630 
3,440 


June  ijower  approach  to  Lock  5 S.and    and    gravel 1,440 

June  LTpper  approach   to  Lock  5 Mud     180 

June  ...Lower  approach  to  Lock  6 Sand    and    gravel 630 

June  Upper  approach   to   Lock   6 Mud     720 

June  Lower  approach   to  Lock  7 Sand    and    gravel 90 

June  Canal  at   Lock   7 Mud     3,150 

.Tune  Lower  .approach   to  Lock  S Sand    and    gravel 2,970 

June  Channel,    Pool    7 Snaes    (4)    

June Upper  approach   to  Lock  S Mud     3  330 


condition,  and  a  1%  cu.  yd.  clamshell  bucket 
purchased.  During  the  winter  months  the 
house  of  the  dredge  was  remodeled  and  living 
tjuarters  for  the  crew  built,  and  in  addition 
to  the  bucket  rigging  a  supplemental  8-ni.  cen- 
trifugal sand-dredging  plant  was  installed  for 
the  purpose  of  pumping  sand  in  the  tidal  por- 
tions of  the  stream,  where  this  method  of 
dredging  is  applicable. 

The  following  is  a  summary  of  the  opera- 
tions during  the  fiscal  year : 

ilaterial   rfTno\"ed  from  channel   (sand  and 

gravel),    cu.    yds 29,925 

Total  length    of  cut,    lin.   ft 4,790 

Average   width   of   cut,  ft 50 

Time  actual   dredging,   hrs 421 

Time  moving,   general  repairs,    etc.,  hrs...  273 
Fuel   consumed: 

W'ood.    cords    64 

Coal,   tons    6 

Snags    removed   from    channel   by    "Math- 
loma"      r," 

Trees  cut  from  bank  by  "Mathloma" 64 

Average   monthly   cost  of  operations $900 

Rock  Island  District. — The  dredges  "Vul- 
can," "Phoenix,"  "Apache"  and  ".\jax"  were 
operated  on  the  Upper  Mississippi  River  and 
its  tributaries.  The  "Apache,"  a  2%-yd.  dip- 
per dredge,  was  at  work  on  the  6-ft.  project 
through  the  Rock  Island  Rapids  in  excavation 
and  removal  of  rock  and  on  construction  of 
core  wall  in  the  long  dike.  This  was  carried 
on  from  .April  5  to  Nov.  15,  IfllO.  On  the  cnre- 
wall  construction  dipper  dredge  "-A.pache"  be- 
gan operations  .\pril  5  dredging  nnid  and 
loose  rock  from  the  inner  toe  of  the  long  dike 
in  Moline  pool  in  advance  of  concreting  op- 
erations. She  was  not  employed  on  this  work 
continuously,  but  for  periods  of  short  dura- 
tion during  the  working  season.  In 
the  several  operations  by  the  ".\pache"  dur- 
ing the  season,  about  12.245  cu.  yds.  of  mud 
and  loose  rock  were  dredged  and  cast  on  top 
and  over  the  dam. 

The  dredges  "Vulcan"  and  "Apache"  were 
employed  intermittently  during  the  season  in 
dredging  broken  rock  from  the  channel,  the 
former  removing  16,565.5  cu.  yds.  (solid  meas- 
urement) and  the  latter  9,192.6  cu.  yds  The 
cost  per  solid  cubic  yard  of  the  spoil  oi  these 
dredges  during  the  season  was,  including  all 
charges,  $0.8655.  These  dredges  were  em- 
ployed at  other  points  at  various  times. 

The  dipper  dredge  "Ajax,"  equipped  with  a 
1%-yd.  dipper,  w-as  employed  between  July  I 
and  Nov.  17  at  Hilliers  Crossings,  Sinns 
Crossings,  and  Case  Creek  Crossings.  The 
material  ranged  from  lime  rock  to  hard  clay 
and  was  loaded  on  dump  boats  and  barges 
and  towed  to  destination  by  a  steamboat. 
-About  9,244  cu.  yds.  of  rock  was  loaded  on 
barges  and  was  used  for  riprap  along  the 
banks  of  the  pool  and  the  canal  east  of  Lock 
29  and  the  softer  materials  were  loaded  on 
dump  boats  and  wasted.  A  total  of  22,874 
cu.  yds.  of  material  was  removed,  costing  20 
cts.  per  cubic  yard,  including  towing. 

The  dipper  dredge  "Phoenix,"  equipped  with 
a  2%-yd.  dipper,  was  employed  from  July  I 
to  Nov.  14  below  Lock  29,  at  Hilliers  and  at 
Sinns  Crossings.  The  material  was  largely 
soft  rock  and  clay  and  was  loaded  on  dump 
boats  and  wasted.  About  32,026  cu.  yds.  of 
material  was  removed,  costing  12  cts.  per  cubic 
yard,  including  towing. 

The  U.  S.  steamer  "Mac"  was  employed 
during  the  first  half  of  the  fiscal  year  as  dredge 
tender  for  the  dipper  dredges  "Ajax"  and 
"Phoenix"  and  tho  U.  S.  steamer  "Marion" 
was  employed  towing  the  material  suitable  for 
riprap  loaded  on  barges  by  the  dredge  ".\ja.x." 

Coal  used  upon  the  work  was  obtained  from 
local  mines,  costing,  delivered  on  U.  S.  barges, 
from  $1.69  to  $1.90  per  ton. 

Savannah  District. — The  dredge  "Sapelo,"  a 
steam  hoister,  was  equipped  with  a  21  cu.  ft. 
Hayward  orange  peel  bucket  and  steam  drill 
and  a  pile  driver  outfit.  Work  was  carried 
on  in  the  Oconee  River,  continuously  during 
the  year.  An  improved  channel  not  less  than 
60  ft.  wide,  with  a  least  depth  of  4  ft.,  at  an 
ordinary  summer  low-water  stage,  was 'com- 
pleted at  13  rock  shoals.  The  total  lengths 
of  channel  improved  was  3,650  ft.  The  total 
amount  of  material  removed  from  these  shoals 
was    13,.591   cu.   yds.,    of   which   9,487   cu.   yds. 
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wns    rock   and   4,:!-.>0   cu.    yds.   was   clay,   sand 
and  marl. 

St.  Paul  District.— The  "Ottcrt;iil,"  at  work 
on  the  improvement  of  the  Reel  River  of  the 
North,  is  equipped  with  a  1%-yd.  sliding  bot- 
tom bucket.  The  work  consisted  of  dredKiufj 
10.295  Im.  ft.,  60  ft.  wide,  and  4  ft.  deep,  at 
low  water.  Some  17">  stumps,  log.s  and  piles 
were  taken  from  the  channel. 

U'liceliiig,  IV.  I'll.,  District. — The  dredge 
■"Addison"  was  employed  on  the  Kanawa  River 
in  care  of  locks  and  dams.  The  ".\cldi.son" 
removed  lo,30G.."i  cu.  yds.  of  materials,  a 
wrecked  barge,  and  49  snags.  .\  new  hull  was 
built.  The  amount  of  work  accomplished  by 
the  dredge  was  materially  reduced  on  account 
of  the  time  lost  in  changing  the  machinery 
to  the  new  hull. 

U.  S.  towboat  "James  Rumsey"  was  em- 
ployed as  a  tender  to  the  dredge  and  in  trans- 
porting supplies,  etc. 

IViliniugtoH.  N.  C,  District. — The  dredge 
"Scuppernong"  w-as  at  work  improving  the 
Neuse  River.  N.  C.  beginning  April  10.  1911. 
and  continued  to  the  end  of  the  fiscal  year. 
She  removed  40.887  cu.  vds.  of  material  from 
a  cut  CoSO  ft.  long,  40  ft',  wide,  and  8  ft.  deep, 
at  dead  low  water ;  also  2  logs  and  lo  stumps. 
She  also  removed  l.OfSO  cu.  yds.  of  materia' 
and  2  logs  from  the  United  States  coal  dock. 
The  snag  boat  "Trent"  removed  fr.'Ui  the 
channel  1  log.  1  snag.  1  saw  log.  3  stumps  and 
12  trees,  and  hauled  back  2  trees  from  the 
banks.  The  cost  of  all  this  work  was  for 
improvement,  and  its  cost  was  as  follows: 

Pay    roll    snagboat    '■Trent" $  127.33 

Fuel    for   snagboat    "Trent" 27.00 

Subsistence    12.66 

Miscellaneous    18.20 

Superintendence    21.80 

Pay   roll  dredge   "Scuppernong'^ 1,463.50 

Fuel  for  dredge  "Scuppernong" 259. 3S 

r.epairs 523.81 

Miscellaneous    23.24 

Supplies     40.10 

Subsistence     441.50 

Kope 63.43 

Towing   scows 2,402.90 

Superintendence    500.89 

Towing    ....  10.50 

Repairs   to   dump  sco.vs.                  3.393.5B 

New    holster     SS6.49 

Repairs   to   and   care    oi    equipment....  565.31 


Surveys     394.19 

("omnu-rcial    statistics     67. .33 

General    superintendence    196.18 

Main    office    expenses 292.80 

Total     »11, 732.13 

Disregarding  the  small  number  of  snags 
and  stumps  removed,  the  cost  of  dredging,  in- 
cluding the  repairs  to  scows,  building  new 
hoister,  etc.,  was  28  cts.  per  cubic  yard. 

The  U.  S.  dredge  "Scuppernong"  started 
work  on  the  Trent  River  on  Nov.  30,  1910, 
and  continued  dredging  until  March  25,  1911. 
During  this  time  she  removed  20,264  cu.  yds. 
of  material  and  107  logs  from  the  river,  which 
resulted  in  securing  a  channel  4  ft.  deep  and 
40  ft.  wide  frotii  the  twenty-eighth  mile  post 
lo  Trenton,  a  distance  of  10  miles.  The  dredge 
was  removed  because  of  her  inability  to  re- 
move rock  yet  to  be  excavated.  The  cost  of 
this  work,  which  was  for  improvement,  was 
as  follows  : 

Operating    dredge    "Scuppernong"    (pay 

roll) $1,741.50 

Superintendence     808.41 

Fuel     751.S7 

Subsistence     626.40 

Ordinary   repairs    402.59 

Property    155.62 

Towing    280.14 

Care    of    plant    , 262.75 

Supplies     156.78 

Equipment     70.00 

Surveys    173.43 

."'onimercial    statistics 43.33 

..Iain    office    expenses 215. IS 

T  ital     $5,688.00 

Cofct    per    cu.    yd 28  cts. 

Tl.e  dredge  "Scuppernong'^  worked  on  the 
inland  waterway,  New  River,  N.  C,  from 
Aug.  20  to  Nov.  2,  1910.  when  operations 
were  suspended,  the  project  having  been  com- 
pleted. The  amount  of  dredging  done  was 
as  follows :  4.047  cu.  yds.  of  material  were 
removed  near  New  River  Inlet,  making  cuts 
aggregating  1.540  ft.  long;  776  cu.  yds.  were 
reiTioved  at  Salliers  Bay,  making  a  cut  160 
ft.  long;  2,'2S7  cu.  yds.  were  removed  from 
the  west  of  Dudleys  Ditch,  making  a  cut  (i3u 
ft.  long;  and  11,625  cu.  yds.  from  "The  Open- 
ing," making  cuts  a.ggregating  2,895  ft.  long, 
all  cuts  being  made  4ii  ft.  wide  and  4  ft.  deep 
at   low  water. 


The  cost  of  this  work  was  as  follows : 

Operating    dredge    and    plant $1,063.33 

Fuel 351.94 

.Sub.slstence    334.44 

Supplies     42.97 

Uepalrs     73.1! 

Care   of   plant    66.2.i 

Property    46.18 

Superintendence    179.62 

Towing    17.50 

Miscellaneous    15.75 

Collecting    cominerclal    statistics 89.96 

Offlce   expenses    10.43 

Total     $2,291.48 

The  unit  cost  of  the  dredging,  including  all 
of  the  above  expenses,  was  12  cts.  per  cubic 
yard. 

The  U.  S.  dredges  "Hercules"  and  ".•\jax" 
were  operated  on  the  Cape  Fear  River,  N.  C, 
at  and  below  Wilmington,  N.  C,  for  the  en- 
tire year.  They  were  operated  in  clearing 
the  channel  to  a  depth  of  10  ft.,  and  dredging 
through  shoals  at  various  points.  The  dredges 
worked  in  soft  material.  The  following  is  the 
cost  of  the  work  by  the  "Hercules,"  a  7  cu. 
yd.  clam  shell  dredge : 

Operation    $20,5a6.0C 

Operating    tug     13.551.12 

Surveys    and    Superintendence.. 2,642.00 

Oflice    expenses     837.00 

Vs  rehandling  215,560  cu.  yds.  by  dredge 

Jacksonville     8.622.42 

Total     $46,218.60 

Cost  per  cu.   yd 8.2  cts. 

Minor  repairs  were  made  to  this  plant  as 
follows,  which  have  been  charged  into  the  cost 
of  operating:  Minor  repairs  to  dredge,  $2,- 
800.'24 ;  minor  repairs  to  scows  and  small 
boats,  $1,065.'25;  minor  repairs  to  tug.  $1.- 
518.08;  total,  $5,383.57. 

The  following  is  the  cost  of  the  work  of 
the  5  c\i.  vd.  clam  shell  dredge  "Ajax": 

Operation    $17,968.82 

Operating   tugs    10,507.14 

Superintendence    and    surveys 2.176.00 

Office     689.00 

V>    of  dredge  .ratfksonvilles   rehandling 

215,561     cu.     yds S,i;:2.12 

Total     $39,963.38 

Cost    per   cu.    yd 7.4  cts. 

Minor  repairs  were  made  to  this  plant  as 
follows,  which  are  included  in  the  cost  of  op- 
erating: Minor  repairs  to  plant,  $2,708.96: 
minor  repairs  to  scows.  $852.20:  minor  re- 
pairs to  tug,  $1,009.52;  total,  $4,570.68. 


ROADS      AND      STREETS      SECTION 


Field  Surveys  for  Road  Construction. 

In  making  surveys  for  highways  the  engi- 
neer meets  largely  the  same  problems  that  he 
does  in  railroad  surveys.  The  highway  en- 
gineer, however,  has  broader  limits  in  which 
to  work  than  the  railroad  engineer,  in  that 
his  grades  may  be  heavier  and  his  curves 
sharper  and  more  frequent,  but  on  the  other 
hand  the  question  of  cost  restricts  him  in 
nearly  all  cases.  For  these  reasons  there  is 
'  some  difference  iti  the  minor  points  of  the 
methods  of  making  surveys  for  these  two 
classes  of  construction.  At  the  American 
Road  Congress  at  .Atlantic  City,  Mr.  E.  L. 
Griggs,  Associate  Professor  of  Civil  Engi- 
neering in  the  University  of  Georgia,  pre- 
sented a  paper,  which  is  reprinted  below  prac- 
tically in  full,  in  which  he  describes  the  mctli- 
ods  of  making  the  actual  field  surveys  neces- 
sarily precedent  to  the  proper  construction  of 
highways. 

Before  a  survey  of  a  road  is  made  it  should 
be  known  how  the  construction  of  it  is  to  be 
carried  out  as  that  determines  in  a  large 
measure  how  much  engineering  work  should 
be  done. 

If  the  road  is  to  be  constructed  by  con- 
tract, and  especially  if  the  consideration  is 
based  on  a  price  per  yard  of  material  handled, 
then  justice  to  both  parties  to  the  contract 
demands  a  full  and  most  accurate  survey  and 
determination   of  volumes. 

While  to  take  the  other  extreme,  if  a 
county  is  building  its  roads  with  its  Qwn  la- 
bor, convict  for  example,  fnuch  less  engineer- 
ing work  may  be  done.  Tire  question  of  ex- 
act cost   in  this  case  is  not  so  important  and 


the  determination  of  volumes  is  for  construc- 
tion purposes  only. 

Preliminary  to  the  final  decision  of  the  lo- 
cation of  a  new  road  or.  what  is  nearly  equiv- 
alent, a  radical  relocation  of  an  old  road,  a 
thorough  study  of  all  the  feasible  routes  is 
essential.  For  this  purpose  a  most  useful 
instrument  is  the  Plane  Table  or  Traverse 
Table.  We  use  the  sitnplest  form  for  this 
purpose  which  is  14  or  15  ins.  square  and 
weighs  only  a  few  pounds.  With  its  aid  all 
the  probable  lines  are  gone  over  and  plotted, 
the  distances  being  obtained  with  sufficient 
accuracy  by  pacing,  while  any  determinin.g 
features  such  as  residences,  roads,  streams, 
etc.,  are  triangulated  in.  Property  lines 
crossed  arc  also  noted  as  bearing  on  the  ques- 
tion of  rights  of  way  over  the  individual  prop- 
•  crties.  .A  useful  adjunct  to  the  plane  table  in 
this  preliminary  study  is  a  .good  hand  level, 
with  which  comparative  elevations  of  ridges, 
etc..  passed  over  are  very  conveniently  esti- 
mated and  then  noted  on  the  map. 

This  work  requires  otily  one  man  for  its 
execution  and  equipped  with  only  these  light 
•nstrumcnts  he  can  cover  considerable  ground 
in  a  day.  If  he  is  careful  to  m.akc  copious 
notes  on  the  map  it  will  show  when  com- 
plet'cd  not  only  the  lengths  and  directions  of 
the  lines  but  also  the  character  of  the  country 
over  which  the  road  would  pass  and  the  num- 
ber of  homesteads  served.  This  latter  is.  of 
cours".  one  of  the  really  governing  features 
of  the  final  selection.  This  m.ip  also  furnishes 
facts  that  will  aid  the  engineer  in  answering 
the  (piestions  of  the  too  persistent  patron  who 
has  personal  ends  to  serve. 

.\iter    this    prx'liminary    work    is   completed 


and  the  final  selection  of  the  location  is  made 
then  we  are  ready  to  actually  stake  out  the 
road.  If  the  road  is  to  be  constructed  by 
contract  then  the  regular  work  of  a  railroad 
survey  should  be  done.  The  line  should  be 
carefully  measured  and  staked.  levels  run  and 
profiles  made,  cross-sections  taken,  slope 
stakes  set  and  volumes  accurately  determined. 
.\11  these  operations  are  essential  to  a  just  set- 
tlement of  the  contract  but  they  entail  heavy 
cngineerin.g  expenses. 

In  the  State  of  Georgia,  as  in  some  of  the 
other  states,  most  of  the  roads  are  built  by 
convict  labor  and  here  such  reasons  for  great 
accuracy  do  not  exist  and  quicker  and  more 
economical  en.gineering  methods  may  be  u.sed. 
For  it  is  of  far  greater  importance  that  a 
road  should  have  easy  grades,  perfect  pro- 
tection from  water  and  a  good  surface  than 
that  its  curves,  for  exatnplc.  should  be  theo- 
retically correct.  If  a  road  is  so  located  and 
graded  that  the  material  taken  from  the  cuts 
will  just  make  the  fills  why  .should  we  bother 
about  the  exact  number  of  yards  of  material 
handled?  Short  sharp  curves  and  quick  re- 
verse curves  are  both  disagreeable  and  danger- 
ous with  rapid  automobile  traffic  and  are  to  be 
avoided. 

In  making  our  road  surveys  the  road  is 
staked  out  by  a  transit  party  on  the  usu;il  man- 
ner of  staking  out  a  railroad  location.  The 
stakes  are  set  every  100  ft.  but  <^  orie  side 
instead  of  the  center  of  the  road  so"  that  they 
will  tiot  be  disturbed  in  construction.  Long 
curves  are  laid  out  in  the  usual  method  of  de- 
tection angles.  Short  curves,  however,  can 
be  put  in  much  more  economically  in  point 
of  time  by  setting  the  stakes  over  on  offsets 
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from  the  tangents.  For  instance  for  a  two- 
station  curve  the  previous  tangent  is  prolonged 
straight  100  ft.  to  the  vertex,  the  angle  with 
the  forward  tangent  measured  and  the  degree 
of  curve  decided  upon.  The  stake  at  the  ver- 
tex is  then  moved  over  on  the  curve.  ^The  dis- 
tance the  stake  is  moved  over  is  equal  to  1.75 
ft.  for  every  degree  of  deflection  or  2°  of 
curve.  For  example,  if  the  angle  between  the 
tangents  is  16°,  then  the  curve  will  be  8°,  and 
the  stake  at  the  vertex  will  be  moved  over 
four  times  1.75  ft.,  or  7  ft.  The  effect  of 
this  is  to  put  the  stake  almost  exactly  on  the 
curve,  but  the  forward  tangent  will  be  found 
0.6  ft.  from  the  position  it  would  have  occu- 
pied if  it  had  been  laid  out  in  the  regular  way, 
the  curve  shortened  between  1  and  2  ft.  from 
the  recorded  length,  and  the  degree  of  curve 
slightly  changed. 

If,  however,  the  central  angle  was  larger  and 
four  stations  of  an  8°  curve  decided  upon, 
then  the  stakes  at  stations  one  and  three  would 
be  set  over  7  ft.,  while  the  stake  at  the  vertex 
would  be  set  over  four  times  se\'en,  or  28  ft., 
since  the  offset  varies  directly  as  the  squares 
of  the  distance  in  100-ft.  lengths.  That  is. 
at  station  two  the  distance  set  over  would  be 
four  times  that  at  station  one,  and  at  station 
three,  in  a  six-station  curve,  it  would  be  nine 
times  that  at  station  one.  Very  little  time, 
however,  is  saved  in  using  this  method  for 
curves  over  400  ft.  long. 

In  the  case  of  the  four-station  8°  curve 
mentioned  above  the  near  half  of  the  curve  is 
almost  exactly  located  while  the  forward  tan- 
gent is  again  found  away  from  its  theoretical 
position,  about  o  ft.  in  this  case,  and  the  whole 
curve  shortened  about  10  ft.  from  its  recorded 
length.  This  difference  of  about  2^/4  ft.  in  one 
hundred  will  not  affect  the  grade  and  it  is  also 
to  be  remembered  that  it  is  not  cumulative 
but  rather  balancing.  For  if  the  curve  is 
staked  out  on  the  outside  of  the  curve  and  a 
center  line  afterwards  measured  it  will  be 
found  that  the  center  line  to  the  point  of 
tangency  is  still  shorter  than  the  curve  as 
staked  out.  This  will  tend  to  balance  when 
the  curve  is  staked  on  the  inside. 

Another  very  convenient  method  of  laying 
out  a  curve  and  especially  if  one  happens  to 
be  without  his  instrument,  is  one  derived  from 
the  method  given  by  Searles  in  his  Field  En- 
gineering. At  the  point  of  curvature  the  pre- 
vious tangent  is  prolonged  100  ft.  further  and 
perpendicular  to  it  at  its  end  in  the  direction 
of  the  proposed  curve  is  laid  off  a  distance 
equal  to  1.75  ft.  times  one-half  the  proposed 
degree  of  curve  for  the  first  station  of  the 
curve.  For  the  second  station,  and  all  succeed- 
ing stations,  the  line  througli  the  two  preced- 
ing stakes  is  prolonged  100  ft.  and  perpendicu- 
lar to  it  is  laid  off  a  distance  equal  to  twice 
that  for  the  first  station  or  1.75  ft.  for  every 
degree  of  curve.  In  order  to  get  on  the  tan- 
gent at  the  end  of  the  curve  the  line  of  the 
last  two  stakes  is  prolonged  100  ft.  and  the 
perpendicular  laid  off  is  equal  to  the  one  laid 
off  at  station  one.  For  example,  if  we  propose 
to  use  an  8°  curve  the  perpendicular  laid  off 
for  the  first  station  of  the  curve  after  leaving 
the  tangent  and  for  the  first  station  on  the 
forward  tangent  would  be  1.75  ft.  times  one- 
half  of  eight,  or  7  ft.,  and  for  all  other  sta- 
tions it  would  be  1.75  ft.  times  eight,  or  14  ft. 

The  transit  party  also  determines  accurate- 
ly the  location  of  the  property  lines  crossed, 
so  that  the  exact  area  of  the  right  of  way  on 
each  separate  piece  of  property  may  be  found. 

After  the  line  has  been  staked  out  the  level 
party  goes  over  it  and  stakes  levels,  the  rod 
being  held  on  the  ground  by  the  stake.  Levels 
are  also  taken  at  the  opposite  side  of  the  road, 
the  width  of  the  road  being  measured  by  pac- 
ing. Profiles  are  made  of  each  side  of  the 
road  appro.ximately  paralleling  each  other  on 
the  same  piece  of  profile  paper.  This  will 
give  sufficient  information  to  \'ery  closely  ap- 
proximate the  balancing  of  the  cuts  and  fills 
without  the  necessity  of  cross-sectioning.  No 
slope  stakes  are  set,  as  the  cuts  are  usually 
light.  The  road  bed  is  graded  down  to  its 
proper  depth  and  the  banks  afterwards  shaped 
up. 

W'e  have  sometmies  carried  out  the  whole 
operation  of  surveying  a  road  with  a  party  of 


only  three  men:  an  instrument  man  carrying 
a  transit  equipped  with  level  tube  and  stadia 
hairs,  a  rodman  carrying  a  self-reading  level 
rod  and  a  stakeman. 

The  instrument  man,  after  he  has  set  up 
his  mstrument  and  gotten  his  alignment,  sig- 
nals the  rodman  forward  or  backward  until  he 
is  the  proper  distance  away  as  shown  by  the 
stadia,  then  lines  the  rod  in  for  the  exact  po- 
sition of  the  stake.  After  this  is  driven  he 
determines  the  elevation  of  the  station  by  using 
his  instrument  as  a  level.  As  the  distances 
are  usually  in  hundreds  of  feet  and  the  tele- 
scope horizontal  no  stadia  notes  will  have  to 
be  kept  or  reduced.  If  the  ground  is  prac- 
lically  level  transversely  no  further  levels  need 
be  taken,  but  if  not  the  rodmen  must  return, 
after  going  as  far  as  the  rod  can  be  read,  and 
hold  his  rod  on  the  opposite  side  of  the  road. 
This  method  is  very  laborious  and  subject  to 
errors  by  the  instrument  man  overlooking 
some  of  his  manifold  operations  and  is  sug- 
gested only  for  short  pieces  of  work  or  when 
assistants  cannot  be  had. 

The  stakes  are  of  course  numbered  when 
set  and  if  the  foreman  of  construction  is  an 
experienced  man  he  is  simply  furnished  with 
a  profile  with  the  cuts  and  fills  for  each  station 
written  on  it,  or  merely  a  list  of  the  stations 
witli  the  amounts  of  the  cuts  and  fills.  If 
he  is  not  so  experienced  he  will  require  con- 
siderable more  supervision  by  the  engineer. 

Some  may  infer  from  what  has  been  said 
that  since  certain  approximations  in  the  sur- 
veys are  to  be  used,  the  services  of  the  engi- 
neer may  be  dispensed  with  as  unnecessary 
and  the  road  located  by  the  eye  alone.  Such, 
however,  is  very  undesirable.  The  knowledge, 
judgment  and  experience  of  an  engineer  arc 
always  needed  for  the  proper  location  of  a 
road,  and  the  responsibility  should  be  his  for 
grading  the  road  and  so  balancing  the  cuts 
and  fills,  yet  keeping  within  the  limits  of  al- 
lowed grade,  that  the  minimum  amount  of 
earth  will  be  handled,  and  for  placing  proper 
culverts  that  the  storm  water  may  be  at  all 
times  taken  care  of. 

Experience  has  shown  that  the  cost  of  con- 
struction is  often  very  materially  increased 
by  not  having  proper  grade  stakes  set  be- 
forehand. .'\s  an  example,  on  one  occasion  in 
grading  a  hill,  6  ins.  seemed  enough  to  take 
off.  So  it  was  plowed  to  this  depth  and  the 
dirt  hauled  to  the  next  fill  and  the  road 
shaped  up.  The  grade  still  did  not  look  right 
and  it  was  plowed  6  ins.  more,  the  dirt  hauled 
down  and  the  road  shaped  up.  If  grade  stakes 
had  been  set  at  the  beginning  this  plowing 
would  have  been  done  at  one  time  and  the 
road  shaped  but  once,  thus  saving  the  cost 
of  the  whole  construction  force  for  some  time. 
-\gain.  in  a  piece  of  side  hill  work,  the  road 
.luthoritics,  without  consulting  an  engineer,  de- 
cided that  the  road  should  be  built  at  a  cer- 
tain elevation.  They  thought  that  a  shallow 
cut  there  and  a  slight  fill  at  the  bottom  of  the 
hill  would  give  them  an  easy  grade.  The 
final  result  was  a  very  deep  cut,  a  very  steep 
grade  and  greatly  increased  cost,  when  all  their 
expectations  might  have  been  gained  if  the 
road  had  been  located  a  little  further  down 
hill   in  the  beginning. 

Even  in  the  fiat  sections  the  eye  is  often  de- 
ceived and  where  there  seems  sufficient  grade 
for  drainage  there  often  develops  low  places 
in  the  road  which  hold  water  after  rains. 


Methods  of  Sand-Clay  Road  Construc- 
tion in  the  South. 

In  many  sections  of  the  country  the  only 
road  materials  available  are  sand  and  clay.  In 
>uch  localities  about  the  only  way  to  secure 
passable  highways  is  to  combine  these  two 
materials  so  as  to  form  sand-clay  roads.  There 
are  four  general  ways  in  which  this  is  done: 

(1)  Natural  mixed  sand  and  clay  is  placed 
on   clay,   sand   or   ordinary   earth    foundation ; 

(2)  sand  and  clay  is  placed  on  soil  founda- 
tion and  mixed ;  (3)  clay  is  hauled  onto  a 
sand  foundation  and  mixed  with  the  sand ; 
(4)  sand  is  hauled  into  a  clay  foundation  and 
mixed  with  the  clay.  In  a  paper  read  at  the 
recent  .American  Road  Congress,  Mr.  W.  S. 
Keller.   State  Highway  Engineer  of  .Mabama. 


gives  the  following  description  of  the  appli- 
cation of  these  four  methods  of  sand-clay  con- 
struction : 

Natural  Sand-Clay  Mixture. — A  natural  mix- 
ture of  sand  and  clay  can  nearly  always  be 
found  where  the  two  properties  are  found 
separate.  The  most  important  point  is  to 
know  the  natural  mixture  when  seen.  The 
very  best  guide  to  this  is  to  be  had  from  the 
observation  of  roads  in  the  immediate  vicin- 
ity and  to  find  a  natural  piece  of  good  road 
This  accomplished,  a  sample  taken  from  the 
best  of  this  good  section  will,  by  comparison, 
enable  you  to  find  what  is  required,  close  to 
the  road  to  be  surfaced.  This  natural  mix- 
ture of  sand  and  clay  can  be  noticed  in  any 
section  of  the  country  where  red  clay  and 
sand  are  found  cropping  out,  usually  well  up 
in  the  hills,  and  having  in  ditches  and  cuts  the 
appearance  of  red  sandstone.  A  real  good 
stratum  of  well  mi.xed  clay  and  sand  will 
stand  perpendicular  in  cuts  and  ditches,  re- 
sisting erosion  almost  as  well  as  sandstone 
A  test  of  the  best  natural  sand-clay  mixture- 
will  show  that  the  sand  forms  about  70  per 
cent  of  the  whole.  The  test  is  ver\'  simple 
Take  an  ordinary  medicine  glass,  measure 
two  ounces  of  the  mixture  into  the  glass  and 
wash  out  the  clay.  Dry  the  remaining  sand 
and  measure  again  in  the  medicine  glass.  Of 
course,  the  loss  will  be  the  amount  of  cla> 
originally  contained  in  the  mass.  The  theory 
of  the  sand-clay  mixture  as  a  road  building 
material  is  that  the  clay  will  rill  the  void> 
between  the  grains  of  sand,  firmly  binding 
them  together.  The  sand  forms  the  wearing 
surface.  In  other  words,  we  may  say  that 
the  clay  is  the  binder  and  that  the  sand  is 
the  wearing  surface. 

After  the  material  is  found,  the  process  of 
building  the  road  is  simple.  Before  placing 
any  sand-clay  on  the  road,  the  road  should 
be  graded  to  the  desired  width.  I  prefer  to 
have  a  good  width  for  the  crown  of  the  road, 
say  24  ft.,  exclusive  of  side  ditches,  which  are 
usually  about  3  ft.  wide  each.  Sand-clay  is 
cheap  and  I  would  advise  that  16  ft.  of  the 
grade  width  (24  ft.)  be  surfaced.  This  will 
leave  4  or  6  ft.  shoulder  on  either  side  Thi- 
surface  of  the  graded  road  should  be  flat  or 
slightly  convex.  The  sand-clay  should  be  put 
on  from  8  to  12  ins.  in  thickness,  depending 
on  the  character  of  the  sub-grade  or  founda- 
tion. Where  you  have  a  hard  clay  for  foun- 
dation, 8  ins.  of  sand  will  suffice.  If  the  sub 
grade  is  sand,  it  is  well  to  put  on  as  much  as 
12  ins.  of  the  surfacing  material.  After  a 
few  hundred  feet  of  surfacing  material  ha> 
been  placed,  a  grading  machine  should  be  run 
over  it  to  smooth  and  crown  the  road  sur- 
face before  the  top  becomes  hard  and  resists 
the  cutting  of  the  blade.  It  is  a  good  plan 
to  turn  the  blade  of  the  machine  so  as  to 
trim  the  edges  of  the  surface  part,  discharging 
the  excess  sand  and  clay  onto  the  earth  shoul- 
ders. After  one  round  trip  with  the  blade 
turned  out,  the  remaining  dress  work  with  the 
machine  should  be  with  blade  turned  in  with 
the  exception  of  one  trip  down  the  center 
of  road  with  blade  at  right  angle  to  the  axis 
of  the  road  for  the  purpose  of  distributing  any 
excess  of  material  left  in  the  center. 

After  the  machine  work,  it  is  well  to  follow 
with  a  split-log  drag,  which  smoothes  any 
rough  places  left  by  the  machine  and  leaves 
the  road  with  a  smooth,  even  surface.  It 
must  be  borne  in  mind  that  a  sand-clay  road, 
unlike  other  roads,  cannot  be  finished  in  ,i 
short  space  of  time.  It  can,  of  course,  be 
left  in  an  apparently  finished  condition  with 
a  hard,  smooth  surface,  but  it  will  be  found 
on  close  examination  that  the  hard  surface 
is  in  reality  only  a  crust,  underneath  which 
there  are  several  inches  of  loose  material 
After  the  first  hard  rain  the  crust  softens, 
the  road  gets  bad  and  the  work  appears  to  be 
a  failure.  This,  however,  is  just  what  is 
needed  to  make  it  eventually  good.  After  the 
surface  has  dried  until  the  mass  is  in  a  plastic 
state,  it  should  be  dragged  until  the  surface 
is  once  more  smooth  with  proper  crown,  and 
should  be  kept  this  way  by  dragging  at  least 
once  a  day  until  the  sun  has  baked  it  hard 
and  firm.  The  mistake  of  keeping  the  traffic 
off  during  the  process  of  resetting  should  not 
be  made.     The  continuous  tamping  of  wheels 


October  16,  1912. 


ENGINEERING  &  CONTRACTING 


of  wagons  and  hoofs  of  horses  is  just  what 
IS  needed  to  compact  the  sand  chiy  into  a 
homogeneons  mass.  The  ordinary  roller  is 
not  very  effective  in  this  work;  however  it 
would  appear  that  a  tamping  roller,  such'  as 
has  been  used  in  the  construction  of  oil  roads 
m  California,  would  be  very  effective  A 
split-log  drag  is  an  indispensable  machine  in 
the  construction  of  any  kind  of  sand-clav 
road. 

Sand  and  Clay  Placed  on  a  Soil  Foundation 
and  Mixed.— This  is  necessary  where  the  old 
road  has  neither  a  sand  nor  clay  foundation 
and  It  IS  impossible  to  find  the  two  ingredients 
ready  mixed,  but  possible  to  get  both  in  sep- 
arate state  near  at  hand.  The  clav  should  be 
hrst  placed  on  the  road  to  a  depth  of  4  ins 
and  the  required  width.  It  is  not  wise  to 
place  more  than  a  few  hundred  lineal  feet  of 
clay  before  the  sand  is  hauled,  as  the  clay 
rapidly  hardens  and  makes  the  mixing  process 
difficult.  After,  we  will  say,  400  ft."  of  clay 
has  been  placed,  the  clay  should  be  broken  by 
means  of  a  plow  and  harrow,  if  it  has  become 
hard,  and  sand  to  a  depth  of  6  ins.  placed 
on  It.  This  should  be  plowed  and  harrowed 
in  thoroughly.  This  is  best  done  following  a 
rain,  as  the  two  can  be  more  satisfactorily 
mixed.  The  traffic  aids  the  mixing  and  sliould 
be  encouraged  on  the  road.  After  the  mass 
appears  to  be  well  mixed,  the  road  should 
be  properly  shaped,  as  previously  explained. 
The  road  should  be  given  watchful  attention 
and  should  sand  or  mud  holes  appear,  a  sec- 
ond plowing  and  mixing  should  be  given. 

Clay  Hauled  on  a  Sand  Foundation  and 
Mixed  With  Sand.~T\\e  mixing  process  is 
similar  to  that  described  under  the  second 
head.  It  is  only  necessary  to  add  that  as  the 
foundation  is  sand,  a  little  more  clay  will  be 
necessary  than  where  the  foundation  is  of 
clay  or  soil. 

Sand  Hauled  on  a  Clay  Foundation  and 
Mixed  With  C/aji.— The  clay  foundation  should 
be  plowed  to  a  depth  of  4  ins.  and  harrowed 
with  a  disk  or  tooth  harrow  until  himps  are 
thoroughly  broken  or  pulverized.  Sand  should 
be  then  added  to  a  depth  of  6  ins.  and  mixed 
as  before  described. 

Sand  and  clay  can  be  mixed  best  when  wet, 
but  as  most  road  construction  is  done  in  the 
summer  months,  it  rarely  rains  just  when 
you  are  ready,  so  we  are  compelled  to  do  most 
of  the  mixing  dry  and  keep  the  road  in  shape 
after  the  first  two  or  three  rains,  while  the 
passing  wagons  and  vehicles  give  the  road  a 
final  wet  mixing.  The  cost  of  sand  clay  roads, 
like  any  other  kind,  varies  greatly,  depending 
on  the  character  of  grading  and  the  proximity 
to  the  road  under  construction  of  the  sur- 
facing material.  Good  sand-clay  roads  can  be 
built  in  the  South  from  $500  per  mile.  In 
some  places  where  underneath  a  5  or  6-in. 
surface  of  sand,  a  good  sand-clay  is  to  be 
found  and  this  is  on  a  level  stretch  of  road. 
By  turning  the  sand  under  and  shaping  the 
road  up,  by  means  of  a  large  grading  plow 
and  grading  machine,  a  mile  of  sand-clay  road 
can  be  built  for  $250  or  $.300. 

A  sand-clay  road  is  the  cheapest  road  to 
maintain,  for  the  reason  that  it  can  be  re- 
paired with  its  own  material.  By  this,  I 
mean  that  with  a  split-log  drag  or  grading 
machine  ruts  can  be  filled  with  material 
scraped  from  the  edges,  whereas  on  gravel  or 
macadam  roads,  such  is  not  possible.  The 
repairing  of  these  roads  can  be  done  almost 
exclusively  with  the  split-log  drag,  only 
enough  hand  work  being  required  to  keep  the 
gutters  open  and  growth  of  weeds  out  of  the- 
■shoulders. 


The  municipality  of  Vina  del  Mar.  a  suburb 
of  Valparaiso,  Chile,  with  a  population  of 
30,000.  has  decided  to  expend  about  $1,. 302,000. 
United  States  gold,  in  improvements  as  fol- 
lows :  Macadam  base,  $525,000 ;  concrete  on 
macadam,  $231,000;  natural  rock  asphalt,  $273.- 
000;  hill  roads,  $105,000;  improving  sea  front, 
$105,000;  municipal  buildings.  $42,000;  gar- 
bage incinerator,  $21,000.  Of  the  above  the 
abutting  property  is  to  pay  $567,000,  and  the 
municipality  the  balance,  for  which  bonds  arc 
to_  be  issued  bearing  8  per  cent  per  annum. 
with  2  per  cent  accumulative  amortization 


Methods  of   Surface   Oiling   and   Con- 
structing Oil  Macadam  at  Oak- 
land, Gal. 

The  city  of  Oakland,  Cal.,  for  several  years 
has  been  employing  heavy  asphaltic  road  oil  as 
a  means  for  modifying  its  macadam  construc- 
tion so  as  to  make  it  suitable  for  light  traffic 
under  modern  conditions.  During  the  past 
three  seasons  this  oil  has  been  used  extensive- 
ly, and  at  the  end  of  this,  the  third  season, 
the  city  will  have  about  30  miles  of  oil  macad- 
am pavement,  some  40  miles  of  surfaced-oiled 
street  and  perhaps  10  miles  of  turnpike  roads 
with  oiled  rock  center  strips.  A  description 
of  the  methods  employed  in  this  w^ork  and  the 
results  obtained  were  given  by  Mr.  Wm.  J. 
Baccus,  Commissioner  of  Streets,  of  Oak- 
land, in  a  paper  presented  at  the  loth  annual 
convention  of  the  League  of  California  Mu- 
nicipalities, held  at  Berkeley,  Cal.,  Sept.  23  to 
28.    Mr.  Baccus'  paper,  in  abstract,  follows: 

Surface   Oiling   Methods.— Our    method    of 
surface  oiling  may  be  outlined  as  follows:  The 
street  is  first  cleaned  by  scraping  and  sweeping 
the  dust  and  mud  from  the  surface,  including 
the  gutters,  sufficiently  at  least  to  show  wheth- 
er any  patching  must  be  done  to  secure  a  uni- 
form surface.     All  holes  and  depressions  are 
filled   with   suitable   rock,   watered  and   rolled. 
The   street   should   then   be   allowed    to   stand 
long  enough   to  enable  the  traffic  to  compact 
the  patches  to  a  density  uniform  with  the  rest 
of   the   street.      When    this   uniformitv   is   se- 
cured,  or   before,   if   time   presses,   the   neces- 
sary  screenings  are  placed   in   the  gutter  and 
the  street  again  swept  to  remove  the  last  par- 
ticles  of  dust.      Oil   is   then   spread   upon   the 
street  at   a   rate  varying   from   %   ,gal.   to  the 
square    yard    to    a    full    gallon,    depending   on 
the  compactness  of  the  street  surface.     Ordi- 
narily on  a  street  that  has  been  in  use  for  two 
or  more  years,  Vz  gal.  per  square  yard  gives 
the  best  results.     This  oil  is  then  covered  with 
fine,  clean   screenings   already  at   hand   in   the 
gutters,    sufficient    to    prevent    the    oil    from 
running  into  the  gutters  or  adhering  to  pass- 
ing vehicles.     The  street  is  then  rolled   with 
the   steam   roller   and   thrown   open   to   traffic. 
It  has  been  the  custom   in   the  past  to  allow 
the  oil   to  stand   for  one  or  two  days  before 
screening,   with    the   thought   that   the   irregu- 
larities  in   the   application   will   disappear,  but 
this  has  several  objections,  and  it  is  no  longer 
necessary   since   we   have  adopted   the   use   of 
the  pressure  oiler.     The  method  described   is 
applicable   only   to   streets   in    fairly   good    re- 
pair.    If  so  badly  worn  that  half  of  the  street 
must  be  covered  with  rock  to  produce  a  uni- 
forrn  surface,  it  is  doubtful  if  the  results  will 
justify  the   expenditure.      In    such   cases   it   is 
now  our  practice  to  scarify  the  street,  harrow, 
reroll  and  reconstruct  as  oil-macadam,  the  oil 
having  a  penetration  of  two  or  three  inches. 

Surface  Oiling  Cost.—Owr  co.sts  have  varied 
between  5  and  12  cts.  per  square  yard  for 
ordinary  surface  oiling  on  different  streets. 
Assuming  that  the  street  is  in  fair  condition, 
and  eliminating  the  cost  of  patching  ruts  and 
holes,  which  is  not  properly  chargeable  to  oil- 
ing, a  cost  of  6  cts.  per  square  yard  should 
not  often  be  exceeded.  This  does  not  in- 
clude office  expenses  or  general  supervision. 
This  assumes  about  V4  gal.  of  oil  per  square 
yard.  More  oil  adds  to  the  cost  directly  by 
the  cost  thereof,  and  indirectly  bv  increasing 
the  amount  of  screenings  that'  must  be  used. 
Following  is  a  statement  in  detail  of  oiling 
several  streets  recently  in  Oakland,  aggregat- 
ing about  .7  mile  and'  having  an  area  of  11,- 
7.38  S(|.  yds.  These  streets  were  hard  and 
smooth  and  in  a  hill  section  of  the  city: 

Per 

Total,  so.  yd. 

«,000  sals,   oil  at  4.38  cts,   (deliv- 
ered)     $263.12  $0.0224 

160  yds.   screening.^  at  $1.75   (de- 
livered)        2S0.00  .023S 

S  days  .steam  roller  at  Jl.'i.OO 45.00  .003:^ 

OIlillK— 

nistrlot  deputy  2  days  at  $5.00.     10.00  .000!> 

Sulj-foicman  5  days  at  $3.00. , .     15.00  .0012 

Lalior,  25  days  at  $2.60 62.50  .00.13 

Cleaning  Street — 

Deputy.   %  day  at  $5.00 3. 33  .0003 

Sub-forenian,  2  days  at  $3.00...       6.00  .0006 

I,al)or.    10  (lays   at    $2.50 25.00  .0021 
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Cart   and  driver.   2  days  at  $4  00 
Pi^""  day  8.00        .0007 

O?  about  e  i/io  cti:  per' iq. ' yd.*"''"^^  *°°*" 
Results  from  Surface  Oiling.— To  make 
clearer  the  significance  of  these  figures  apply 
them  to  a  certain  group  of  streets,  comprising 
one  sprinkler  route  in  another  part  of  the  city 
1  his  route  is  also  in  a  hill  section  and  com- 
prises 4.26  miles,  besides  a  number  of  blocks 
not  sprinkled  because  already  oiled  The  av- 
erage daily  cost  for  sprinkling  is  $3  68  for 
water  and  $5  for  driver,  horses  and  carts,  a 
total   of   $8.68   per   day.     Allowing  2-50   days 

■J^n  ^"-i^\ '^^  ^"""^'  <^°s'  for  sprinkling  is  $2,- 
i'i).  Ihe  estimated  cost  of  cleaning  the 
streets  twice  per  year,  together  with  special 
cleaning  of  culverts   and   gutters   during  and 

?h  /«.o«™''  'f.^^'^'  °^  ^'^''^''  «  is  estimated 
that  $426  would  be  saved  if  the  streets  were 
oiled.      The  t9tal   saving,  on  these  two  items 

«9  i"7^n  °i  'P;'?„H!'"8  a"d  cleaning,  would  be 
?|170,  plus  $426,  or  about  $2,600,  excluding 
office  expense  and  general  supervision.  The 
estimated  cost  of  oiling,  being  about  72,240 
sq.  yds.  at  6.1  cts.,  is  UAOl.  Therefore,  if  the 
oil  surface  lasts  on  the  average  one  year 
eight  months  over  the  district,  the  expense 
ot  oihng  this  sprinkler  route  is  justified  bv  the 
saving  m  these  two  items.  Other  routes  on 
more  level  ground  where  sprinkling  costs  less, 
would  not  show  results  quite  so  favorable  to 
the  oihng;  while  others  would  show  even 
more   favorably. 

Patching  is  done  intermittentlv  on  macadam 
streets,  at  such  intervals  that  we' have  no  satis- 
factory figures  on  cost  per  mile  per  year 
latching  on  oiled  streets  must  be  done 'sys- 
tematically and  more  frequentlv,  because  the 
public  demands  a  smoother  surface  on  an 
oiled  street.  Therefore,  until  more  definite 
figures  are  obtainable,  we  must  assume  that 
there  will  be  no  decrease  in  the  cost  per  mile 
per  year  for  patching  as  a  result  of  surface 
oihng,  but  that  the  same  amount  of  money 
or  a  small  increase,  will  give  better  service 
1  he  saving  will  appear  in  lessened  wear  and 
tear  on  vehicles  and  greater  convenience  to  the 
public. 

Oil  Macadam— Methods— Our  method  of 
constructing  oil  macadam,  summarizing  briefly 
from  our  specifications,  is  as   follows: 

After  the  roadway  has  been  brought  to  the 
proper  sub-grade  .  .  .,  and  after  the  curbs  and 
gutters  have  been  constructed,  a  layer  of  brxjken 
stone,  having  a  depth  varying  regularlv  from 
S  ins.  at  the  center  of  the  roadway  to  6  Ins.  at 
the  gutters,  measured  before  rolling,  shall  be 
spread  on  said  sub-grade.  ...  The  aforesaid 
layer  of  broken  stone  shall  then  be  covered 
with  a  layer  of  screenings  of  sufficient  depth 
to  fill  the  voids  in  said  layers  of  broken  stone, 
and  then  thoroughly  rolled  with  a  10-ton  roller 
until  the  screenings  have  worked  down  into  the 
broken  stone  and  the  roadway  presents  a  uni- 
form surface.  All  depressions  occurring  in  said 
roadway  during  the  rolling  shall  be  brought  to 
the  r.quireil  grude  with  broken  stone  and 
screenings  of  the  same  size  and  quality  aa  la 
used  In  the  aforesaid  layers. 

The  aforesaid  broken  stone  and  screenings, 
after  being  thoroughly  rolled  and  before  the 
rolled  surface  has  been  disturbed,  shall  then  be 
sprayed  uniformly  with  oil  at  the  rate  of  1  gal. 
to  the  square  yard  of  ro.adway  surface  covered, 
and  allowed  to  remain  in  this  condition  for  a 
period  of  not  less  than  4S  nor  more  than  72 
hours.  A  light  layer  of  screenings  shall  th^n 
be  spread  over  this  oiled  surface,  after  whICh 
the  roadway  shall  be  sprinkled  with  water  and 
thoroughly   rolled   with  a    10-lon   roller. 

The  loadwa.v,  prepared  as  hereinbefore  specl- 
lled.  shall  then  bo  allowed  to  become  thoroughly 
dr.v,  after  which  oil  Is  to  be  sprayed  uniformly 
over  the  surface  at  the  rate  of  4  gal,  to  th^ 
square  yard  of  street  surface  covered  Screen- 
ings, to  the  extent  of  preventing  the  oil  surface 
from  adhering  to  vehicles  shall  then  be  dusted 
.nor  said  oiled  surface  and  thoroufhly  rolled. 

Oil  shall  bo  applied  to  the  pavement  under 
pressure  of  at  least  30  lbs.  per  square  Inch, 

All  of  the  above-mentioned  oiling  shall  be 
done  only  while  the  alMinspherlo  temperature  U 
above  65"  F.,  and  even  then  only  during  such 
periods  as  the  sun  Is  shining.     No  oiling  wui  be 
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permitted  when  the  layer  of  broken  stone  or 
the  screenings  are  in  any  way  wet. 

The  oil  is  a  residuum  of  an  asphaltic  oil  and 
contains  85  per  cent  of  asphalt,  having  a  pen- 
etration of  80.  The  temperature,_  volatility 
and  allowable  impurities  are  specified  in  de- 
tail. 

Good  workmanship  and  materials  are  neces- 
sary to  secure  results.  In  general,  it  may  be 
said  that  the  same  precautions  must  be  ob- 
served as  for  plain  macadam,  with  several 
that  are  special  to  this  w^ork.  Dirt,  and  dust  in 
quantities,  must  be  excluded.  The  greatest 
difhculty,  and  one  that  requires  experience  and 
judgment  to  overcome,  is  in  securing  that 
arnount  of  penetration  that  will  use  all  of  the 
oil  (that  is,  take  the  surplus  from  the  sur- 
face) and  yet  allow  eiiou.gh  near  the  surface 
to  produce  finally  an  asphaltic  appearance.  The 
kind  of  rock  and  screenings  used,  the  amount 
of  screenings,  the  amount  of  rolling,  the  moist- 
ure present,  and  the  weather  are  all  condi- 
tions that  must  be  considered.  In  general,  it 
may  be  said  that  the  voids  should  be  well 
filled  and  the  stone  compacted  before  the  first 
oil  is  brought  on  the  work,  but  the  surface 
should  be  quite  porous,  even  open,  .-\fter 
the  first  oiling  should  conic  the  greater  part 
of  the  rolling.  In  fact,  before  the  second  oil- 
ing the  street  should  be  as  thoroughly  com- 
pacted as  can  be  done  with  a  roller  weighing 
at  least  250  lbs.  per  lineal  inch  of  tread.  In 
some  cases  there  has  been  a  tendency  to  reduce 
the  amount  of  rolling  below  the  requirements 
of  plain  macadam.  This  should  not  be  permit- 
ted. Oil  macadam  requires  fully  as  much  roll- 
ing as  plain  macadam. 

In  some  places  we  have  used  and  are  plan- 
nin.g  to  use  more  extensively  in  the  future,  a 
better  class  of  oil  macadam.  This  is  con- 
structed in  two  courses.  The  first  consists 
of  4  or  5  ins.  of  ordinary  macadam  sized  rock, 
screened,  rolled  and  practically  completed  as 
for  plain  macadam.  Then  we  spread  3  ins. 
of  rock,  not  exceeding  2  ins.  in  size,  and  pro- 
ceed much  as  already  described  in  detail.  We 
try  to  confine  the  penetration  of  the  oil  to 
the  second  course. 

With  neither  type  of  oil  macadam,  nor  in 
fact,  with  surface  oiling,  do  we  try  to  secure 
a  uniform  asphaltic  appearance  immediately 
upon  completion.  If  we  should,  the  material 
would  adhere  to  passing  vehicles  and  we 
would  find  it  necessary  to  spread  more  screen- 
ings. It  requires  several  weeks  or  months, 
and  in  some  cases  a  year,  for  the  surface  to 
assume   its  final  appearance. 

Oil-Macadam — Cost. — We  have  no  figures 
showing  the  additional  cost  of  constructing 
oil-macadam  over  and  above  the  cost  of  con- 
structing plain  or  water-bound  macadam,  ex- 
cept such  as  can  be  deduced  from  our  ex- 
perience in  surface  oilin.g  and  from  a  compari- 
son of  contractors'  bids.  Roughly  we  figure 
that  oil  macadam,  constructed  as  already  de- 
scribed, costs  from  1%  to  2  cts.  per  square 
foot  more  than  plain  macadam.  Perhaps  it 
would  be  fair  to  say  that  comparison  of  bid- 
ding prices  shows  an  average  increase  of 
about  15  cts.  'per  .square  yard.  For  oil-macad- 
am complete,  as  described,  we  are  paying  this 
season  from  SVi  cts.  per  square  foot  to  9% 
cts.  per  square  foot,  or  from  74  to  88  cts.  per 
square  yard.  These  prices,  of  course,  include 
the  contractors'  profits,  cost  of  collection  and 
all  overhead  expenses.  Where  the  pavement 
is  constructed  in  two  layers,  the  cost  is  in- 
creased again  about  12  or  15  cts.  per  square 
yard.  Two-layer  work  being  better  in  all 
classes  of  macadam,  this  further  increase,  of 
course,  is  not  chargeable  to  the  use  of  oil. 

Before  closing  this  paper,  it  might  be  well 
to  explain  our  reason  for  using  oil-macadam 
on  new  construction  and  on  re-construction 
instead  of  the  cheaper  process  of  surface  oil- 
ing. As  already  indicated,  the  results  are 
more  permanent.  If  it  be  necessary  to  re- 
store the  asphaltic  coating  of  oil-macadam  after, 
the  lapse  of  several  years,  it  can  be  done  with 
even  less  expense  than  original  surface  oil- 
ing on  pl.ain  macadam.  A  mere  surface  of  oil 
is  removed  within  a  period  varying  from  two 
to  five  years  by  'the  action  of  traffic  and  storm 
water,  : but  these  agents  seem  to  have  little 
cITect  '-on,' oil-tnacadam   except   at   the   surface. 


Furthermore,  it  is  claimed,  on  proof  of  ex- 
perience, that  surface  oiling  frequently  en- 
courages raveling  by  preventing  the  renewal 
of  the  moisture  that  is  so  necessary  to  pre- 
serve macadam.  Theoretically  this  should  be 
particularly  true  of  streets  oiled  soon  after 
construction  before  •traffic  has  secured  final 
compaction.  This  difficulty  should  not  be  ob- 
served where  the  upper  half  or  more  is  bound 
with  oil.  Furthermore,  we  have  found  it  ex- 
tremely difficult  to  secure  a  surface  of  oil  that 
will  adhere  to  the  macadam  and  that  will  not 
"roll"  or  "wave."  Every  precaution  must  be 
observed  to  have  the  street  clean  and  to  ad- 
just the  quantity  of  oil  to  the  requirements  of 
the  street.  With  oil-macadam,  however,  we 
have  more  latitude  within  reasonable  limits, 
for  if  the  street  finally  shows  a  deficiency  of 
oil  at  the  surface,  the  fault  can  always  be 
corrected  by  a  light  third  application. 

In  conclusion,  it  may  be  said  that  it  is  our 
policy  to  permit  the  use  of  standard  asphalt 
pavement  on  light  traffic  streets,  but  not  to 
urge  such  construction  excepting  near  the 
business  district;  to  use  oil  macadam  on  all 
new  construction  in  the  residence  districts;  to 
surface  oil.  as  rapidly  as  funds  perinit,  all 
plain  macadam  streets  that  are  in  condition  to 
be  treated  economically ;  and  to  reconstruct 
with  oil-macadam  all  plain  macadam  streets 
whenever  such  streets  become  worn  otit,  un- 
less conditions  require  a  batter  pavement. 


Surface  Treatment  for  Highways  Un- 
der Special  Conditions. 

In  order  to  get  the  best  results  from  sur- 
face treatment  it  is  essential  that  special  study 
be  made  of  each  roadway  under  consideration 
for  a  bituminous  surface  application.  In  this 
study  the  primary  considerations  for  macadam 
or  gravel   roadways   are:      (1)    The   gradient. 

(2)  the  amount  and  character  of  the  traffic, 

(3)  the  social  or  local  conditions.  (4)  the  sur- 
face condition  of  the  roadway,  (5)  the  char- 
acter of  construction  and  quality  of  stone  used 
in  the  construction,  and  (6)  the  ■economic 
point  of  view. 

In  a  paper  read  at  the  American  Road  Con- 
gress Mr.  Wm.  H.  Connell.  Chief  Bureau  of 
Highways  of  Philadelphia,  summarizes  these 
special  surface  treatments  as  follows : 

With  a  medium  or  comparatively  heavy 
traffic,  consisting  of  light  driving  and  automo- 
biles, what  is  generally  known  as  a  bitumi- 
nous pad  is  both  desirable  and  economical  if 
the  character  of  the  roadway  is  not  to  be 
changed  for  a  couple  of  years.  The  bitumi- 
nous material  may  consist  of  an  asphaltic  ma- 
terial or  a  tar  product  applied  at  a  tempera- 
ture of  about  220°  F.  or  a  cut  back  asphalt 
applied  cold.  To  receive  such  an  applica- 
tion the  road  should  be  in  good  condition  and 
the  surface  thoroughly  swept  with  horse- 
drawn  and  hand  brooms  until  all  fine  mate- 
rial has  been  removed  from  the  surface  and 
the  surfaces  of  the  stone  exposed.  .\  quarter 
of  a  gallon  to  the  square  yard  of  bituminous 
material  should  then  be  applied  under  pres- 
sure, over  which  a  light  layer  of  stone  chips, 
free  from  dust,  torpedo  sand  or  fine  wash 
gravel  should  be  spread.  The  roadway  should 
then  be  rolled  with  a  light  roller  and  not 
opened  to  traffic  until  thoroughly  compacted 
and  the  above  operation  repeated.  This 
should  last  from  two  to  three  years,  depending 
upon  the  amount  of  traffic. 

It  will  be  observed  that  this  treatment  is 
proposed  for  a  roadway  having  a  medium  or 
comparatively  heavy  amount  of  light  driving 
and  automobile  traffic.  The  amount  of  traf- 
fic is  particularly  emphasized,  as  the  mi.stake 
has  often  been  made  of  applying  such  a  bitu- 
minous application  as  described  on  roadways 
and  park  drives  where  the  automobile  traffic 
is  too  li'eayy  for  such  treatment.  An  illustra- 
tion of  this  is  Riverside  Drive  and  in  Central 
Park,  New  York  City.  The  automobile  traf- 
fic is  so  great  on  these  roads  that  from  an 
economic  point  of  view  nothing  short  of  a 
good  bituminous  pavement,  such  for  example, 
as  is  laid  on  the  park  drives  in  Chicago,  would 
be  satisfactory.     Such   a  surface  treatmient  as 


described  is  only  justified  on  a  roadway  of 
this  character  as  a  temporary  e.xpedient. 

On  a  roadway  used  by  heavy  horse-drawn 
traffic,  the  only  solution  seems  to  be  an  ap- 
plication of  about  .2  gal.  to  the  square  yard 
of  asphaltic  road  oil  of  about  20  gravity  or 
an  application  of  oil  emulsion — asphaltic  road 
oil  is  preferable.  The  road  should  be  swept 
with  a  horse-drawn  broom  first  and  the  ap- 
plication repeated  as  often  as  is  necessary  to 
lay  the  dust.  It  is  advisable  to  apply  the  road 
oil  in  light  applications  with  th'C  object  in  view 
of  having  it  disappear  from  the  road  before 
the  winter  sets  in,  as  too  much  oil  acts  as 
a  lubricant  to  the  road,  particularly  during 
the  winter  thaws,  which  results  in  a  mushy 
surface  and  does  considerable  damage  to  the 
road. 

On  suburban  residential  streets  where  the 
traffic  is  light  and  consists  principally  of  de- 
livery wagons  and  automobiles  and  the  char- 
acter of  the  road  material  consists  of  Rock- 
land Lake,  Birdsboro  trap,  or  the  equivalent, 
a  very  desirable  and  economical  surface  can 
be  had  by  swee[)ing  the  roadway  with  horse- 
drawn  and  baud  brooms  until  the  fine  material 
is  removed  and  the  surface  of  the  stone  ex- 
posed. Then  apply  about  %  gal.  to  the  square 
yard  of  a  tar  product  of  such  consistency 
that  it  can  be  applied  cold  and  will  set  up 
quickly ;  over  this  application  a  layer  of  hard 
stone  chips  free  from  dust,  or  a  fine  wash 
gravel,  sometimes  called  torpedo  sand,  should 
be  spread ;  the  fine  wash  gravel  or  torpedo 
sand  is  preferable.  The  w'riter  has  had  con- 
siderable success  in  this  class  of  woirk  using 
a  refined  tar  product  known  as  Tar\-ia  B  or 
a  U.  G.  1.  product.  This  method  requires 
one  treatment  a  season  of  about  %  gal.  to 
the  square  yard  for  the  first  treatment,  and 
subsequent  applications  require  about  %  gal. 
to  the  square  yard.  This  method  of  treat- 
ment gives  a  hard  smooth  surface  to  the 
roadway,  is  not  inussy  after  being  covered 
and  consequently  is  not  carried  in  the  houses 
by  the  children,  and  on  the  whole,  is.  in  the 
writer's  opinion,  tire  most  desirable  treatment 
with  the  materials  at  hand  at  the  present  day 
for  suburban  residential  streets  coming  under 
the  head  of  those  above  described. 

On  country  roads  where  the  traffic  consists 
principally  of  deli\"cry  wagons  and  occasional 
automobiles,  the  most  economical  form  of 
treatment  is  occasional  applications,  as  re- 
quired of  about  .2  gal.  to  the  square  yard  of 
asphaltic  road  oil  of  about  20  B.  gravity  ap- 
plied under  pressure,  after  sweeping  the  road 
with   horse-drawn   brooms. 

There  is  ;in  unlimited  opportunity  for  spe- 
cial surface  treatment  under  special  condi- 
tions, in  connection  with  a  number  of  our  so- 
called  first  class  pavements,  such  as  asphalt, 
brick,  asphalt  block,  etc.  There  has  been  a 
great  deal  of  attention  devoted  to  special  sur- 
face treatment  on  concrete  pavements  through- 
out the  country,  but  very  little  attention  has 
been  devoted  to  surface  treatments  on  asphalt 
brick,  asphalt  block,  etc. 

Some  very  interesting  experiments  in  work 
of  this  character,  how'ever,  have  been  con- 
ducted in  St.  Louis,  under  the  direction  of 
Mr.  J.  C.  Travella,  Commissioner  of  Streets. 
If  an  asphalt  pavement  is  old  and  has,  ap- 
parently, lost  some  of  its  life,  a  number  of 
years  can  be  added  to  the  life  of  the  pave- 
ment b.v  applying  a  bituminous  surface  ap- 
plication, which  will  act  as  a  seal  coat  and 
keep  the  moisture  out  of  the  pavement.  This 
method  of  treatment  can  also  be  used  to  ad- 
vantage on  asphalt  blocks  which  are  showing 
signs  of  disintegration,  and  require  rejuvenat- 
ing. 

In  St.  Louis,  old  brick  streets  have  been 
transformed  into  a  fine  smooth  pavement 
through  a  bituminous  surface  application. 
Each  case,  of  course,  requires  a  special  study, 
in  order  that  the  form  of  treatment  and  ma- 
terial used  may  be  best  adapted  to  bring  about 
the  desired  result.  No  general  rule  can  Ije 
followed  with  re.gard  to  surface  applications. 
It  is  just  as  absurd  to  attempt  to  treat 
roads  and  pavement  without  making  a  spe- 
cial study  of  each  case,  as  it  w-ould  be  for 
a  doctor  to  apply  the  same  treatment  to  sev- 
eral patients  suff'ering  from  diff'ercnt  maladies. 
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Highway  Engineering  Education. 

An  interesting  review  of  the  present  status 
of  highway  engineering  in  this  country  and 
abroad,  and  a  general  discussion  of  the  educa- 
tional training  of  our  future  highway  engi- 
neers, were  given  in  a  paper  bv  Arthur  H 
Blanchard,  M.  Am.  Soc.  C.  E.,  Professor  of 
Highway  Engineering  at  Columbia  University, 
presented  on  Oct.  3  at  the  American  Road 
Congress  at  .\tlantic  City.  Mr.  Blanchard's 
paper  follows : 

The  educational  training  of  the  engineer 
who  may  enter  that  branch  of  civil  engineer- 
mg  devoted  to  the  economics,  construction  and 
maintenance  of  highways  should  be  considered 
from  two  standpoints:  First,  the  essentials, 
which,  from  an  educational  point  of  view,  are 
considered  as  prerequisite  to  a  successful 
career  in  highway  engineering ;  and,  second, 
practical  methods  of  securing  this  training  un- 
der American  conditions. 

The  American  youth  who  has  e.xpressed  the 
desire  to  enter  the  profession  of  engineering 
has  various  channels  open  to  him.  The  usual 
course  followed  is  to  enroll  in  one  of  the  four- 
year  engineering  courses  designated  as  civil 
engineering,  mechanical  engineering,  electrical 
engineering,  chemical  engineering  or  mining 
engineering.  There  are,  howeven  notable  de- 
viations. Several  institutions  and  some  engi- 
neers advocate  a  broader  training  for  the  engi- 
neering profession  than  is  possible  in  the  or- 
dinary four-year  course,  and  in  fact  believe 
that  the  profession  of  engineering  demands  the 
same  type  of  training  as  is  now  universally 
recognized  as  desirable  for  men  entering  the 
legal  or  medical  profession. 

Usually  the  American  boy,  in  entering  on  a 
technical  career,  has  not  fully  made  up  his 
mind  as  to  the  particular  field  in  which  he  is 
most  interested.  In  the  four-year  courses  he 
has  in  some  cases  one,  and  in  others  two  \'ears 
in  which  to  make  up  his  mind  as  to  which  of 
the  five  general  branches  of  engineering  re- 
ferred to  above  he  wishes  to  enter.  It  is 
self-evident  that  the  ideal  training  is  one  which 
will  prepare  a  student  upon  graduation  to  en- 
ter any  one  of  the  numerous  fields  of  engineer- 
ing. At  least  it  is  possible  that  a  compara- 
tively wide  field  of  activities  will  be  open  to 
a  man  whiclie\'er  one  of  the  above  courses  he 
takes  in  the  technical  school. 

Having  these  general  facts  in  mind,  atten- 
tion will  now  be  riveted  upon  the  situation 
which  confronts  the  young  man  who  may  be 
one  of  our  future  highway  engineers.  Let  us 
suppose,  for  e.xample.  that  he  has  decided  to 
devote  four  years  to  securing  a  technical  edu- 
cation and  that  there  is  offered  to  him  the 
four-year  course  in  civil  engineering  and  a 
four-year  course  designated  as  highway  en- 
gineering. Which  course  should  he  take? 
The  evils  of  over-specialization  in  the  under- 
graduate engineering  course  have  been  fully 
discussed  in  the  Society  for  the  Promotion  of 
Engineering  Education.  Suffice  it  to  say  in 
this  discussion  before  the  general  public  in- 
terested in  highway  improvement  that  the 
.graduate  of  the  civil  engineering  coufse  on 
the  one  hand  has  before  him  a  large  field  of 
activities  for  all  of  which  he  is  equally  well 
equipped.  For  instance,  he  may  enter  the 
field  of  structural  engineering,  sanitary  engi- 
neering, railroad  engineering,  geodetic  engi- 
neering, hydraulic  engineering,  highway  engi- 
neering, irrigation  engineering  and  in  many 
cases  mechanical,  electrical  and  mining  engi- 
neering. On  the  other  hand  a  graduate  from 
a  so-called  four  years'  course  in  highway  en- 
gineering has,  if  the  course  is  made  up  of  the 
subjects  which  the  title  implies,  only  a  limited 
field  in  which  he  considers  that  he  is  particu- 
larly proficient. 

The  consensus  of  opinion  of  eminent  high- 
way engineers  and  educators  is  to  the  effect 
that  the  highway  engineer  of  the  future  re- 
quires the  broad  foundation  wliich  the  four- 
year  course  in  civil  engineering  gives.  A 
knowledge  of  practically  all  of  the  subjects 
included  is  found  of  value  in  the  manifold  du- 
ties imposed  in  the  various  positions  whicli  he 
may  occupy  in  the  service  of  municipalities, 
states,  counties,  towns,  estates,  contractors'  or- 
.ganfzations,  consulting  engineers'  offices  and 
manufacturing  companies. 


In  the  consideration  of  the  training  received 
and  the  subjects  covered  in  the  four-year 
course  in  civil  engineering  relating  especially 
to  highway  engineering,  it  is  of  interest  to 
note  the  present  status  of  highway  engineering 
in  the  civil  engineering  courses  of  American 
universities  and  technical  institutions.  An  ex- 
amination of  the  latest  catalogues  received 
from  92  institutions  in  the  United  States  of- 
fering courses  in  civil  engineering  showed  that 
78  included  a  text-book-lecture  course  in  high- 
way engineering  in  the  curriculum.  The  num- 
ber of  recitation-lecture  hours  in  the  various 
courses  may  be  arranged  approximately  in 
the  following  groups:  I.'?,  1.5  hours  or  less; 
28,  30  hours;  17,  4.5  hours;  six,  60  hours; 
six,  75  hours;  three,  90  hours;  three,  120 
hours;  one,  135  hours,  and  one,  165  hours. 
Fifteen  give  some  instruction  in  laboratory 
work  while  ten  include  special  courses  in  high- 
wa.v  surveying.  In  the  case  of  institutions  de- 
voting over  90  hours  to  highway  engineering, 
the  general  civil  engineering  course  covers 
three  years  while  a  highway  option  is  taken  in 
the  fourth  year.  A  comparison  of  the  present 
statijs  of  highway  engineering  education  as 
outlined  above  with  the  conditions  described  by 
Logan  Waller  Page  in  his  valuable  paper  on 
"Highway  Engineering."  presented  before  the 
Society  for  the  Promotion  of  Engineering  Ed- 
ucation in  1909.  is  certainly  encouraging,  es- 
pecially when  it  is  remembered  that  onlv  three 
years  have  elapsed.  In  1909,  according  to 
Mr.  Page,  50  per  cent  of  the  institutions  in- 
vestigated did  not  include  a  course  on  high- 
ways in  the  civil  engineering  curriculum,  while 
it  is  noted  that  of  the  courses  in  92  institu- 
tions examined  by  the  writer  85  per  cent 
now  give  a  course  in  highway  engineering. 

The  importance  of  the  subject  of  the  econo- 
mics, construction  and  maintenance  of  roads 
and  pavements  in  the  United  States  at  the 
present  time  demands  that  more  prominence 
should  be  given  to  the  course  in  highway  en- 
.gineering  in  civil  engineering  curricula.  Hav- 
ing in  mind  the  various  component  parts 
which  go  to  make  up  the  curricula,  it  appears 
that  a  well-balanced  civil  engineering  course 
under  present  conditions  should  contain  a 
three-hour  course  of  one  year  in  length  de- 
voted to  highway  engineering. 

In  such  a  course  lectures  and  text-book 
work  should  cover  the  following  topics :  His- 
torical review  of  the  construction  of  roads 
and  pavements :  preliminary  investigations  in- 
cident to  construction ;  principles  of  surveying 
and  mapping  peculiar  to  highway  work ;  de- 
sign of  highways  ;  drainage  and  foundations ; 
construction  and  maintenance  of  earth,  sand 
clay,  gravel  and  broken  stone  roads,  including 
a  consicieration  of  the  materials  which  enter 
into  their  construction;  general  consideration 
of  bituminous'materials  as  such  and  their  use 
in  the  construction  of  bituminous  surfaces,  and 
bituminous  macadam,  bituminous  concrete, 
sheet  asphalt  and  asphalt  block  pavements: 
the  construction  and  maintenance  of  wood 
block,  stone  block,  brick  and  cement  concrete 
pavements ;  dust  prevention,  street  cleaning 
and  snow  removal ;  construction  of  car  tracks 
and  pipe  systems ;  comparison  of  roads  and 
pavements ;  construction  of  sidewalks,  bridges 
and  culverts ;  and  a  gvncral  treatment  of  econ- 
omics, highway  administration  and  highway 
legislation. 

Laboratory  work  should  be  limited  to  what 
is  sometimes  called  lecture  demonstration  work 
by  the  officers  of  instruction.  In  other  words, 
although  it  is  advisable  that  the  methods  of 
testing  all  kinds  of  bituminous  and  non-bitumi- 
nous road  materials  should  be  brought  to  the 
attention  of  students  in  civil  cn.ginecring  by 
actual  demonstrations  in  the  laboratory  or  lec- 
ture room,  it  is  not  considered  advisable  to 
devote  the  time  necessary  for  each  student 
to  rini  through  complete  tests  as  is  done  by 
students  in  tlie  laboratories  devoted  to  the 
testing  of  structural  materials.  In  two  to  five 
afternoons  all  the  fundamental  tests  employed 
in  the  examinatior  of  bituniinous  and  non- 
bituminous  road  materials  could  be  demon- 
strated before  a  group  of  from  25  to  .'W  men 
if  the  laboratory  equipment  was  properly  ar- 
ranged and  the  work  well  planned  out.  Two 
to  thre<e  afternoons  would  suffice  if  the  testing 


of  bituminous  materials  were  covered  in  a 
course  given  by  tht  department  of  chemistry. 
Unfortunately  at  the  present  time  very  few  in- 
structors in  chemistry  arc  familiar  with  bitu- 
minous materials,  hence  the  methods  of  test- 
ing will  have  to  be  worked  up  by  civil  engi- 
neering instructors.  Eventually  some  of  the 
time  now  given  by  the  department  of  chemistry 
to  carbon  compounds  or  quantitative  analysis 
in  courses  for  civil  engineering  students  can 
be  profitably  devoted  to  the  chemistry  of  bit- 
uminous materials.  ,   ,. 

A  limited  number  of  inspection  trips  covcr- 
mg  the  economics  of  highway  location,  and  the 
construction  and  maintenance  of  various  types 
of  roads  and  pavements  will  be  of  value. 

The  time  devoted  to  road  or  street  surveys 
in  some  institutions,  in  addition  to  the  regular 
work  in  railroad  surveying  and  general  sur- 
v-eying,  is  of  questionable  merit.  Although 
there  are  many  problems  in  highway  surveying 
which  are  different  from  those  encountered  in 
other  branches  of  surveying,  it  is  doubtful  if 
It  is  necessary  or  expedient  to  use  up  valuable 
time  on  this  work  considering  the  number  of 
subjects  which  it  is  necessao'  to  include  in  a 
broad  course  in  civil  engineering.  The  speak- 
er's experience  with  civil  engineering  .grad- 
uates who  have  worked  under  him  on  high- 
way work  has  led  to  the  belief  that  a  graduate 
in  civil  engineering,  who  has  had  a  good 
course  in  railroad  surveying  and  in  railroad 
curves,  together  with  a  comprehensive  course 
m  highway  engineering  as  outlined  above,  is 
admirably  equipped  to  occupy  the  minor  posi- 
tions in  a  field  party  on  highway  surveys.  In 
these  positions  he  may  acquire,  either  through 
advanced  study  or  special  instruction,  the  in- 
formation and  practice  necessar>'  to  occupy 
the  position  of  chief  of  party  and  the  higher 
positions  in  the  highway  department  connected 
with  the  buix;au  of  surveys.  It  is,  however, 
advisable  in  certain  instances,  where  practica- 
ble, to  divide  the  time  devoted  to  railroad  sur- 
veying so  that  a  highway  survey  outside  built 
up  districts  may  be  added  to  the  course  to- 
gether with  the  preparation  of  plans,  cross- 
sections  and  estimates. 

In  further  consideration  of  the  special  train- 
ing which  will  be  of  benefit  to  those  entering 
the  field  of  highway  engineering,  the  educa- 
tional plans  which  have  been  evolved  to  ele- 
vate the  profession  and  to  equip  men  thor- 
oughly for  this  field  of  engineering  \\otU. 
foreign  practice  will  be  given  consideration 
first. 

Great  Britain  affords  an  illustration  of  one 
method  by  which  well  trained   highway  engi- 
neers may.  under  favorable  circumstances,  be 
secured.     Fortunately  for  the  British  engineer 
his   position   in   highway  \vork   is  much   more 
permanent  than  in  the  United  States.     There 
are    several    reasons    why    such    is    the    case. 
.\mong  others  may  be  mentioned  the  recogni- 
tion by  the  British  public  that  the  principle  of 
continuity  in  office  of  capable  engineers  results 
.generally    in    economical    and    efficacious   con- 
struction   and    maintenance    of    public    works. 
Those  American  engineers  who  visited  Great 
Britain   at   the  time  of  the   Brussels   Intern.i- 
tional    Road    Congress    in    1910    will,   without 
doubt,  find  the  majority  of  the  prominent  high- 
way engineers  of  England  occupying  the  same 
positions    or    higher   positions    when   they   at- 
tend the  Third  International  Road  Congress  to 
be  held  in  London  in  1913.     This  is  not  a  long 
period  but  could  the  same  observation  l)e  made 
in    regard    to   the  personnel   of  many  of   our 
,!.;rc,at  state  highway  departments  for  a  similar 
period  ?      It    sliould    be    stated,    however,    that 
the  subordinate  positions  in  the  United  States 
being,  in  many  cases,  under  civil  service  regu- 
lation are  more  permanent  than  those  effected 
by  political  exigencies.     This  condition  of  pvr 
luanency  of  position  of  high  officials  in  Great 
Britain    means   that    it    is   possible   for   young 
ineu   who  are  attracted  to  highw.iy  engineer- 
ing to  enter  the  department  of  some  county 
or   nuiiiicipal   engineer,   and,   proving  capable, 
to  acquire  a  valuable  experience  under  the  con 
tiiuied    leadership    of    an    able    engineer.      In 
this  ptisition  a  young  man  of  the  right  calibre 
may.  by  hard  work,  including  a  large  amount 
of  home  study,  equip  himself  for  the  highest 
po-iiiiiiiix   ill   highway  work  in  Great   Britain. 
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Another  safeguard  of  the  British  engineer, 
and  an  incentive  to  highway  engineers  m  em- 
bryo, is  the  admirable  practice  which  has  been 
adopted  in  many  cases  requiring  that  appli- 
cants for  a  certain  class  of  positions  shall 
hold  certain  grades  of  membership  in  the  So- 
ciety of  Municipal  and  County  Engineers  and 
in  other  cases  certain  grades  of  membership 
in  the  Institution  of  Civil  Engineers  of  Great 
Britain. 

France  offers  an  entirely  different  type  of 
training  for  men  who  are  going  to  enter  the 
field  of  highway  engineering.  All  the  impor- 
tant positions  in  this  branch  of  the  public  serv- 
ice are  occupied  by  picked  men  especially  edu- 
cated and  trained  for  the  service.  After  a 
preliminary  general  education  covering  as  a 
final  period  that  comparable  with  the  four 
years'  high  school  training  in  this  country, 
men  of  high  standing  are  admitted  to  the 
Ecole  Polytechnique,  the  course  in  which  is 
practically  two  years  in  length.  Upon  gradua- 
tion from  this  school,  the  men  of  high  stand- 
ing are  allowed  to  select  one  of  the  several 
national  schools,  provided  openings  exist  in 
which  they  will  secure  special  training  for 
the  public  service  in  a  given  field.  Those  who 
enter  the  Ecole  Nationale  des  Pouts  et  Chaus- 
sees  devote  three  years  to  a  general  course 
in  civil  engineering  under  the  leadership  of 
engineers  of  the  highest  grade  in  the  Depart- 
ment des  Fonts  et  Chaussees  de  France.  Dur 
ing  tlie  vacations  these  men  are  allotted  to 
service  on  the  construction  of  roads  and 
bridges  in  various  parts  of  France.  It  is  evi- 
dent that  the  training  thus  obtained  is  ad- 
mirable and  that  the  personnel  of  the  engineer- 
ing staff  of  the  department  of  roads  and 
bridges  of  France  is  exceptionally  high. 

In  America,  while  in  some  cases  an  attempt 
has  been  made  to  give  as  special  instruction 
in  highway  engineering  a  four  years'  under- 
graduate course  in  this  subject,  this  method 
has  not  given  particular  satisfaction  for  the 
reasons  previously  noted.  E.xcellent  work  has 
been  done  by  many  universities  in  several  parts 
of  the  country  in  giving  extension  courses  to 
groups  of  men  interested  in  various  phases 
of  highway  improvement.  Very  little  ad- 
vanced work,  however,  has  been  done  through 
the  medium  of  the  American  university.  The 
United  States  Office  of  Public  Roads  has 
evolved  a  scheme  by  which  men  may  secure 
a  certain  amount  of  advanced  instruction  and 
training  in  that  part  of  highway  engineering 
dealing  with  hi.ghways  outside  of  built-up  dis- 
tricts. This  plan  is  to  place  the  student  en- 
gineers in  the  charge  of  men  in  the  service  of 
the  office  in  various  parts  of  the  country  on 
different  kinds  of  highway  work.  When  it  is 
impossible  to  work  in  the  field,  the  men  do  a 
certain  amount  of  office  work  at  Washington, 
receiving  instruction  by  means  of  lectures  on 
certain  phases  of  highway  engineering  and 
also  do  laboratory  work  on  the  testing  of  both 
bituminous  and  non-bituminous  road  materials. 

In  1011.  through  the  generosity  of  Charles 
1-Ienry  Davis,  President  of  the  National  High- 
ways .Association,  there  was  founded  at  Co- 
lunibia  University  a  graduate  course  in  high- 
way engineering.  The  object  in  founding  this 
course  was  to  elevate  this  branch  of  the  en- 


gineering profession  and  to  provide  an  op- 
portunity for  men  engaged  in  highway  work 
to  obtain  advanced  instruction  and  training  in 
the  various  phases  of  highway  engineering- 
under  the  most  favorable  conditions.  For 
many  reasons  it  is  fortunate  that  the  first 
course  of  this  character  should  be  found  at 
a  University  presided  over  by  a  President 
and  Trustees  who  look  upon  the  work  of  the 
Universitv  from  an  exceptionally  liberal  stand- 
point. While  maintaining  the  high  charac- 
ter of  all  degrees  conferred,  nevertheless  these 
men  believe  in  opening  the  course  of  instruc- 
tion to  any  mature  man  provided  he  has  the 
prerequisites  for  any  given  course  and  earnest- 
ly seeks  information.  Likewise  it  is  fortunate 
that  the  administrative  authorities  allow  the 
introduction  of  an  innovation  as  far  as  the 
period  of  attendance  is  concerned  inasmuch  as 
the  graduate  course  referred  to  is  given  in 
the  period  from  Dec.  1st  to  April  1st.  An 
engineer,  therefore,  who  desires  to  take  all 
the  graduate  courses  in  highway  engineering 
and  allied  subjects  which  fulfill  the  require- 
ments for  the  Master's  Degree  will  necessarily 
be  in  attendance  for  two  winter  periods,  the 
equivalent  cf  one  collegiate  year.  The  selec- 
tion of  this  period  in  which  to  give  the  in- 
struction was  based  upon  the  prevailing  idea 
among  leading  highway  engineers  that  it 
would  be  feasible  for  many  men  to  obtain  a 
four  months'  leave  of  absence  during  the  dull 
perod  of  the  year.  This  prediction  has  been 
found  to  be  correct. 

As  this  plan  is  somewhat  of  an  innovation 
in  engineering  education,  it  may  he  of  inter- 
est to  cite  certain  facts  in  connection  with  the 
attendance  during  the  winter  period  of  1911- 
1012,  which  was  the  first  period  under  this 
plan.  .-Mthough  the  graduate  courses  were 
not  brought  lo  the  attention  of  engineers  until 
Xovenibcr.  1011,  there  were  in  attendance  15 
men  affiliated  with  highway  work.  1.3  of  whom 
registered  as  c  iiididates  for  the  Master's  De- 
.gree.  It  is  of  interest  to  note  that  this  group 
included  men  connected  with  state  highway 
departments,  contractors'  organizations,  mu- 
nicipal departments,  engineering-sales  depart- 
ments of  manufacturing  comnanies,  county 
highway  departments  and  consulting  engineers' 
offices.  The  experience  of  these  men  ranged 
from  one  to  twelve  years.  They  came  from 
widely  distributed  localities.  Connecticut.  Mas- 
sachusetts, New  York,  Pennsylvania,  Mary- 
land, North  Carolina,  Alabama,  Panama  and 
British   Columbia  being  represented. 

The  curriculum  of  the  graduate  work  in 
highway  engineering  comprises  advanced 
courses  in  the  economics  and  design  of  roads 
and  pavements,  including  a  thorough  discus- 
sion of  bituminous  surfaces  and  bituminous 
pavements ;  highway  bridges  and  culverts ;  me- 
chanical appliances  used  in  higluvay  engineer- 
ing; road  and  street  surveying  and  highway 
design ;  highway  laws  and  systems  of  adminis- 
tration;  management  engineering;  bituminous 
and  non-bituminous  road  material  laboratory 
courses ;  seminars  in  highway  engineering  lit- 
erature ;  chemistry  of  bituminous  materials ; 
engineering  geology ;  optical  mineralogy,  and 
inspection  trips  covering  various  types  of  roads 
and  pavements  and  manufacturing  plants  pro- 
ducing  highway   materials. 


A  large  staff  of  non-resident  lecturers  in 
highway  engineering,  which  includes  many  of 
the  most  prominent  highway  engineers  and 
chemists  in  the  United  States,  is  employed  to 
give  instruction  on  specified  subjects  forming 
an  integral  part  of  the  various  courses.  It  was 
decided  to  throw  these  special  lectures  open 
to  the  engineering  public  and  to  hold  the 
same  during  evening  sessions  in  order  that 
this  feature  of  the  work  may  be  of  maximum 
benefit  to  all  that  may  find  the  University  ac- 
cessible. An  attendance  of  from  60  to  100 
engineers  at  many  of  the  lectures  during  the 
past  winter  period  showed  the  interest  taken 
in  the  many  problems  of  highway  engineering 
presented. 

During  the  1912-1913  winter  period  a  special 
arrangement  will  be  introduced  which  is  con- 
sidered of  particular  interest  to  practicing 
highway  and  chemical  engineers.  Many  who 
cannot  secure  a  four  months'  leave  of  ab- 
sence have  expressed  the  desire  to  devote 
from  six  to  se\'en  weeks  at  Columbia  Uni 
versity  in  securing  information  relative  to  the 
manufacture  and  testing  of  all  kinds  of  bitumi- 
nous materials  and  their  use  in  the  construc- 
tion and  maintenance  of  bituminous  surfaces 
and  bituminous  pavements.  Arrangements 
have,  therefore,  been  made  so  that  courses  cov- 
ering the  above  subjects  may  be  taken  either 
independently  or  as  an  integral  part  of  the 
unified  graduate  course  in  highway  engineer- 
ing. During  a  continuous  period  of  about  six 
weeks,  beginning  in  the  latter  part  of  Decem- 
ber and  ending  during  the  first  week  of  Feb- 
ruary, three  courses  will  be  offered  as  fol- 
lows :  Two  weeks  will  be  devoted  to  a  dem- 
onstration lecture  course  on  the  mining,  manu- 
facture and  testing  of  all  kinds  of  bituminous 
materials ;  the  next  two  weeks  will  be  devoted 
to  a  course  on  bituminous  surfaces  and  bit- 
uminous pavements ;  while  during  the  final  pe- 
riod of  two  weeks  will  be  given  a  laboratory 
course  in  which  those  enrolled  will  test  var 
ious  types  of  bituminous  materials,  make  anal- 
yses of  unknown  materials,  and  write  specifi- 
cations covering  the  use  of  bituminous  ma- 
terials under  varying  conditions.  Each  course 
will  comprise  40  lectures  or  80  laboratory 
hours,  depending  upon  the  character  of  the 
course. 

During  the  coming  year  at  Columbia  it  is 
expected  that  another  innovation  will  be  intro- 
duced inasmuch  as.  in  connection  with  the 
graduate  work  in  highway  engineering,  there 
will  be  founded  several  research  fellowships 
by  various  manufacturing  companies.  The  re- 
search workers  holding  these  fellowships  will 
investigate  problems  of  particular  interest  and 
value  to  the  manufacturing  concerns  founding 
the  same.  It  is  expected  that  many  problems 
of  wide  interest  to  those  engaged  in  highway 
work  will  be  thoroughly  investigated  through 
this  medium.  While  admirable  work  has  been 
done  along  many  lines  in  the  research  labora- 
tories of  our  universities,  the  speaker  earnest- 
ly hopes  that  more  attention  will  be  given  in 
the  ne.xt  decade  than  in  the  past  ten  years  to 
the  multitude  of  problems  in  highway  engi- 
neering which  demand  the  best  efforts  of  in- 
vestigators for  their  ultimate  solution. 
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The  Economic  Importance  of  the  Auto- 
Vehicle  in  the  Efficient  Operation 
of  a  Water  Works  System. 

Contributed    by    Burt    A.    Heinly.     City    Water 
Department.    Los  Angeles.    Cal. 

In  the  operation  of  public  utilities  such  as 
water  works,  gas  and  electric  plants,  the  ques- 
tion of  transportation,  as  it  applies  to  the 
handling  of  complaints  and  the  movement  of 
field  forces,  becomes  a  most  important  one. 
It  is  believed  by  the  writer  that  the  demand 
for  service  and  efficiency  is  answered  by  the 
adoption    of    the    auto-vehicle ;    also    that    the 


financial  saving  will  justify  turning  Dobbin 
out  to  pasture. 

The  Los  Angeles  City  Water  Department 
was  one  of  the  first  public  utilities  to  realize 
the  very  large  economic  value  of  the  auto- 
vehicle  and  to  foresee  the  part  that  it  today 
plays  in  the  operation  of  every  modern  water 
works  system.  In  1904  the  Department  owned 
one  auto-truck,  a  nondescript  vehicle  which 
the  mechanical  -  department  devised  by  re- 
Iniilding  a  12-HP.  run-about  of  a  local  make. 
With  this  car  a  scientific  study  of  the  motor 
vehicle  was  entered  upon  with  the  keeping 
of  close  cost  accounts. 

Today   the   Department   has   practically   dis- 


pensed with  horses.  The  large  barn  which 
accommodated  50  animals  has  been  converted 
into  a  modern  auto-repair  shop ;  and  with  21 
autos  of  various  descriptions,  the  actual  sav- 
ing is  conservatively  estimated  at  approxi- 
mately $1,300  per  month.  I  say  "actual  saving" 
for  the  reason  that  in  an  indirect  way,  the 
economy  must  be  even  larger.  .\  discussion 
of  the  auto  service  on  this  system  may  prove 
of  interest  to  Departments  which  have  not 
yet  discarded  the  horse  or  are  just  entering 
upon  the  use  of  the  commercial  car. 

A  discussion  of  the  subject  should  be 
prefaced  by  the  statement  that  conditions  in 
Los    Angeles    are    admirable    for    the    use    of 
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motor  vehicles  in  that  the  streets  are  generally 
well  paved  with  asphalt,  plain  rather  than 
steep  hills  predominate  and  the  equable  cli- 
mate assures  the  same  usefulness  of  the  motor 
in  winter  as  in  summer.  At  the  outset,  then, 
all  the  conditions  were  satisfactory. 

After  three  years  of  experimentation,  the 
outcome  was  deemed  scarcely  satisfactory 
enough  to  justify  the  immediate  discontinu- 
ance of  the  horse  and  rig.  In  this  interval 
the  mechanical  department  had  converted 
three  additional  run-abouts  into  repair  truck 
wagons.  While  these  wagons  were  doing 
good  work,  they  were  not  dependable  and 
were  often  in  the  shop.  One  was  a  second- 
hand machine  and  the  other  two  were  built 
by  the  auto  company  as  an   experiment. 

A  year  later,  however,  the  Department  was 
decided  jii  its  policy.  For  the  month  of  De- 
cember. 1908,  two  2-men  autos  attending  to 
shut-ofFs.  turn-ons,  meter  changes  and  read- 
ings, service  re-locations,  etc.,  handled  1,24!) 
jobs  at  a  total  cost  for  men  and  machines 
of  $329.71,  or  at  an  average  cost  of  26  cts. 
per  job.  One  two-horse  wagon  and  two  men, 
formerly  employed  at  this  work,  were  dis- 
continued at  a  saving  of  $184  per  month.  In 
March,  1909,  partly  because  of  the  facility 
with  which  forces  could  be  dispatched  from 
place  to  place  on  auto  trucks,  the  Meter  and 
Service  Departments  were  combined.  Two  3- 
meii  autos  were  added  and  five  wagons  doing 
considerable  service  work  were  dispensed  with 


TABI>K  I.— DATA  ON  LOS  ANGELES 


,.   ,  Year 

Make.  Cost.  HP.  bought. 

Tourist     $1,000  12  1904 

Tourist     1,349  20  1906 

Touri.st     1,234  20  1906 

Tourist     l,20u  20  1907 

Franlilin    1,900  17  1907 

Mitchell     1,200  25  1908 

Mitchell      1,150  25  1908 

Maxwell     900  16  1909 

Regal     1,350  25  1909 

Stoddard-Day  ton 

(2d     hand) 600  36  1910 

.\utocar     2,350  18  1910 

Autocar     2,350  18  1911 

Autocar     2,350  18  1911 

Ford     500  22  1911 

Autocar     2,350  18  1911 

Ford     750  22  1911 

Autocar     2,350  18  19U 

Packard     3,600  32  1911 

KisselKar    1,458  29  1912 

Moore     2,670  32  1912 

Autocar    2,300  IS  1912 

Autocar    2,300  IS  1912 

KisselKar     1,650  29  1912 

Mack     3,250  48  1912 

$42,131 

(Department  now  calling  for  bids  on 


WATER    WORKS   DEPARTMENT    AUTO-VEHICLE 
EQUIPMENT. 

No. 
Ca-  horses 

paclty.    No.  men    dia-  Use. 
Lbs.      carried,  placed. 

••             •■  Shop,   emergency. 

2              2  Gate    repairing    and    miscel- 
laneous. 

■-            ••  Out  of  commission. 

■•  Out  of  commission. 

J             2  Chief   mechanical    engineer. 

2              2  Meter  repairing. 

J              1  Meter   Dept.   superintendent 

1               1  Timekeeper. 

1              2  Assistant   superintendent. 

Gate   and    miscellaneous   sa- 

i---               2              2  ptrvision. 

^•'W              4               2  Repairing  leaks  and  misc. 

f  X""              *              2  Repairing  leaks  and  misc. 

^'""0              5              2  In.stalling  service  and  meters. 

.;•••■               1              1  OtBce    purchasing  dept. 

-•"OU              u              2  Installing  service  and  meters. 

»•;:;              1              'i  Land   Supt.  Owens  Valley. 

2,000              o              2  Surveying. 

6.000              2              4  Trucking 

J'^Sx             i             *  Meter  repairing. 

^'OOO             S             2  Installing  and  changing 

meters. 

-•""0             4              2  Cement     and     street     repair 

o  nnn  ^"^   oiling. 

'^•"<"'             •  •               2  Used   in   place  of  car  during 

,  .„.  repairs. 

l-Zn            J              ?  ""^'e""  repairing. 

"■"""            15             4  Pipe     construction,     repairs. 

—           —  lowering  grades,  etc. 
f              55            43 
two  additional  cars.) 


of    standard    use    in    the    Department.      The 
Auto-car    and    the    Franklin    showed    almost 


Fig.    1 — View     Showing    a    Part    of     the    Auto 

cipal    Water    W 

entirely.  The  saving  here  could  not  be  ac- 
curately determined  for  the  reason  that  the 
five  wagons  had  formerly  devoted  only  a  part 
of  the  time  to  service  work. 

Earlv  in  1910.  the  Department  feeling  that 
the  factory  made  truck  had  been  developed  to 
the  point  where  it  was  practicable,  discon- 
tinued making  over  old  cars  and  went  into 
the  market  for  a  standard  article.  It  issued 
.1  ver>'  general  specification  calling  for  bids 
on  a  car  of  appro.ximately  20  HP.  and  when 
proposals  had  been  submitted,  announced  that 
the  choice  would  l)e  determined  by  an  endur- 
ance run.  Ten  bids  had  been  submitted  on 
as  many  different  cars.  Three  cars  appeared 
for  the  test.  Each  car  was  loaded  witli  2,000 
lbs.  of  lead  and  with  a  Department  employe 
as  an  inspector,  a  run  of  25  miles  was  made 
under  a  wide  variance  of  conditions. 

Much  rivalry  was  shown,  as  the  manufac- 
turers felt  that  the  winning  car,  if  it  could 
show  continued  form,  would  become  the  truck 
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equal  scores.  The  former  was  chosen  and 
this  car  for  service,  meter  and  complaint- 
and-leak  work  has  practically  become  stand- 
ardized, not  only  for  the  general  satisfaction 
it  lias  given  but  l>ecause  parts  can  be  kept 
on  liand  and  the  driver  of  one  is  proficient 
in  the  running  of  all  the  cars. 

Tabic  I  shows  the  entire  auto  equipment, 
with  cost  of  individual  machines,  horse  power, 
duties,  etc.,  as  it  has  been  worked  out  by  the 
exnericnce  of  the  Department. 

For  the  eleven  cars  in  service  during  the 
fiscal  year  ending  June  30,  1911,  the  operating 
cost  was  as  given  in  Table  II. 


For  the  fiscal  year  of  1912,  during  which 
ten  new  cars  were  added  to  the  force,  the 
cost  from  the  fact  of  new  and  more  efficient 
equipment  and  the  better  applicatiop  of  the 
labor  account  fell  to  about  an  average  for  the 
21  cars  of  $50  per  car  per  month.  The 
Department  feels  that  it  is  prepared  to  main- 
tain this  figure  or  even  lower  it  slightly.  It 
will  be  noted  from  Table  I  that  the  De- 
partment is  purchasing  at  the  present  time 
only  cars  of  the  first  grade.  The  original 
cost  IS  more,  but  the  lower  cost  of  main- 
tenance, and  in  some  cases,  operation,  much 
more  than  repays  the  extra  investment. 

The  average  cost  of  maintenance  for  a 
one-horse  wagon,  including  feed,  care  and  all 
repairs,  amounts  to  $17  per  month. 

It  is  the  experience  of  Mr.  Thomas  Brooks, 
.Assistant  Superintendent,  who  is  in  direct 
charge  of  the  auto-service,  that  a  run-about 
or  auto-truck  will  cover  about  three  times 
the  mileage  per  hour  that  the  horse  or  horses 
were  able  to  cover,  and  that  large  trucks  will 
do  four  times  the  mileage  of  horse  trucks 
with   the  same  tonnage. 

Two  auto-trucks  with  a  crew  of  four  men 
each,  at  a  total  expense  of  $28  per  day,  on 
an  average  will  exceed  the  amount  of  work 
done  by  three  crews  of  four  men  each  with 
three  two-horse  wagons  at  a  total  cost  of 
$40   per  day. 

From  the  foregoing  it  will  be  seen  that  the 
largest  financial  saving  comes  from  the  fact 
that  with  facility  of  movement  of  forces  more 
work  is  accomplished  by  fewer  men  with  a 
consequent  reduction  in  the  day  labor  account. 

By  reference  to  Table  I  it  will  be  seen  that 
the  adoption  of  the  motor  car  has  brought 
the  displacement  of  43  horses  and  that  the 
present  force  comprises  21  automobiles  in 
daily  service  with  a  total  of  55  men.  In 
reality,  however,  there  is  a  theoretical  dis- 
placement of  an  additional  five  crews  consist- 
ing of  12  horses  and  17  men  which  arc  not 
shown  in  the  table,  for  if  the  Department 
were  to  abolish  the  motor  and  return  to  the 
horse,  Mr.  Brooks  estimates  that  it  would 
require  a  total  working  force  of  72  men  and 
55  horses  to  take  care  of  the  work  now 
accomplished  by  the  auto  forces.  This  esti- 
mate, if  anything,  is  much  too  conservative. 
.V  part  of  the  automobile  force  of  the  De- 
partment is  shown  in  Fig.  1. 

It  will  be  observed  that  the  total  purchase 
price  of  the  motor  equipment  purchased  by 
the  Department  since  1904  amounts  to  542,113. 


TABLIO  II.— OPERATING  COST  OF  LOS  ANGELES  W.\TER   WORKS   AUTO-VEHICLES, 

1910-11. 

,- —  Gasoline v  r-Lubricants-^ 

Quant.  Quant. 

Tires.  Gals.  Cost.         Qts.       Cost. 

$1,451.67       10.200       $1,536.69       SOO       $349.30 

Average  Per  Car  Per  Month. 
$      11.02  77Vi       »      11.64       6+       $    8.SS 


No.  in 
serv-  Mile- 
ice,       age. 
11       120.000 

909 


Labor  and    Replace- 
rcpalrs.        ments.       I'pkeep.       TotaL 
$2,580.00       $2,032.00      1650.00       $8,60S^ 


19.56 


I5.SS 


$     493       $      is.n 
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It  is  a  nice  question  to  set  a  just  rate  of 
depreciation  on  this  investment.  It  is  true 
that  the  Tourists  went  into  tlie  scrap  heap 
at  the  end  of  seven  years.  On  this  basis,  the 
depreciation  Vifould  amount  to  14..3  per  cent 
per  annum.  But  we  do  not  believe  this  is  a 
fair  basis  of  computation.  The  Tourist  ma- 
chines were  of  a  local  make,  the  company 
novf  being  out  of  business.  They  were  made 
over  to  serve  a  use  for  which  they  were  never 
intended.  In  the  past  eight  years,  motor  truck 
and  car  building  has  emerged  from  the  experi- 
mental, most  of  the  problems  have  been  over- 
come, and  the  product  of  a  dozen  factories 
is  a  highly  efficient  and  durable  machine.  No 
one  knows  how  long  a  car  of  present-day 
make  should  last  provided  it  is  given  fair 
treatment.  Mr.  Brooks  believes  that  the  De- 
partment has  the  right  to  expect  15  years' 
service  from  a  well-built,  first-class  car.  This 
would  make  the  annual  depreciation  amount 
to  only  6.66  per  cent. 

The  horses  in  our  stables  cost  us  on  an 
average  of  $225  per  head.  After  six  years 
of  service  on  our  asphalt  streets,  a  horse 
has  served  his  purpose  and  we  are  glad  to  part 
'with  him  for  $50.  Harness  and  wagons  cost 
the  Department  on  an  average  of  $150  per 
outfit. 

Using  the  figures  given  in  the  last  two  para- 
graphs,  it   may   appear   strange   that   a   direct 
''•  '•  comparison  of  costs   and   expenditures   is   not 
■    '  made.      Such    a   comparison,   however,   is   not 
possible    for   the    reason    that    if   the    Depart- 
'    raent   were   today   dependent   upon    the  horse, 
;.: ;  its    management    and    operation,    as    will    be 
'j'  Ishown.    would    be    quite    difi'erent    from    the 
I'll!  present  form.  Expenditures  and  monthly  costs 
'i'    at  which  we  could  only  guess  and  which  would 
iCIbe  entirely  foreign  to  transportation  and  haul- 
iijiiing,    could    and   would    be    in    the    end    traced 
.miitoithose  items. 

""'The  ten  one-horse  rigs  still  owned  by  the 
'"'Department  will  not  be  replaced  by  autos. 
They  are  used  by  the  foremen  of  the  ten  pipe- 
laying  gangs,  who  report  each  morning  at  the 
water  works  yards  then  drive  to  their  day's 
work,  where  the  laborers  are  already  assem- 
bled. Each  foreman's  force  works  within  a 
srnall  district  of  a  few  square  blocks  so  that 
with  a  one-horse  rig  he  is  able  to  keep  closely 
in  touch  with  the  men  under  his  charge.  In 
this  single  instance,  the  horse  still  remains 
the  more  important  in  point  of  economy. 

But  the  horse  has  been  relegated  to  the  rear 
in  the  case  of  breaks,  leaks,  meter  readings, 
turn-offs  and  turn-ons,  and  complaints  of  all 
kinds.  Now,  a  foreman  with  his  automobile 
and  gang  connects  his  portable  telephone  with 
the  nearest  line  and  reports  to  the  central 
office  as  soon  as  he  has  finished  a  job.  He 
is  then  directed  to  the  job  nearest  at  hand. 
The  complainant  is  often  surprised  to  find 
that  although  he  may  live  ten  miles  from  the 
water  works  office,  10  or  15  minutes  after  he 
has  telephoned  his  grievance  to  headquarters, 
there  is  a  Department  man  at  the  door  to 
help  him  out  of  his  difficulty.  This  sort  of 
efficiency  is  the  kind  that  begets  confidence 
on  the  part  of  the  consumer  and  the  whole- 
souled  co-operation  of  the  whole  city. 

Having  discussed  the  economic  value  of  the 
motor  vehicle  in  water  works  management, 
let  us  now  turn  to  the  details  of  operation 
and  maintenance. 

The  Department  does  all  its  own  repair 
work.  There  has  been  much  agitation  for  a 
city  garage,  but  the  Department  has  stead- 
fastly refused  to  consider  any  plan  which 
would  change  the  present  system.  The  repair 
department  was  established  in  1906  with  one 
mechanic.  The  force  today  consists  of  one 
mechanic  as  foreman  at  a  salary  of  $4  per 
day  of  eight  hours,  with  two  helpers,  one  at 
$3.50  and  one  at  $3.20  per  day;  two  black- 
smiths ($4  and  $3.20  per  day),  with  two 
assistants  at  $2.50  each,  who  in  addition  to 
their  regular  water  works  work  give  such 
time  to  auto  car  work  as  is  needed,  and  two 
washers  at  $2.75  and  $2.50  per  day. 

All  trucks  are  delivered  without  the  body, 
this  being  built  of  sheet  steel  and  put  on  by 
the  Department. 

Quarters  for  the  machines  are  provided  at 


the  water  works  yards,  which  are  situated  at 
a  point  not  far  distant  from  the  geographical 
center  of  the  city.  The  yards  are  inclosed  by 
a  12-ft.  brick  wall  and  along  the  south  wall 
a  roof  has  been  extended  to  provide  an  auto- 
shed  or  shelter.  The  two-story  brick  struc- 
ture, which  until  a  week  ago  was  used  as  a 
stable,  provides  ample  space  on  the  ground 
floor  for  a  mechanical  department  equipped 
with  lathes,  threading  and  cutting  machines, 
etc.,  together  with  a  large  smithy.  The  sec- 
ond floor  is  being  fitted  up  to  contain  a  paint 
shop,  wood  working  shop,  and  showers  and 
lockers  for  the  men. 

Every  foreman  and  every  department  head 
excepting  the  Chief  Engineer  drives  his  own 
machine.  The  three-ton  truck  used  in  the 
delivery  of  pipe  and  supplies  to  the  gangs  is 
driven  by  a  regular  chauffeur. 

Every  machine  must  be  housed  in  the  water 
'works  garage  every  night.  To  take  out  a 
machine  after  work  hours,  unless  under  orders 
of  a  superior  and  for  emergency  work,  is 
equivalent  to  dismissal  with  no  questions 
asked.  The  records  of  "joy  riding"  contain 
only  two  entries.  Both  men  found  their  places 
already  filled  when  they  reported  for  work 
on   the  following  morning. 

The  driver  of  a  machine  is  responsible  for 
it  only  during  the  time  he  is  at  his  work. 
The  washers  who  work  nights,  early  niornmgs 
and  Sundays  wash  and  clean  the  machines, 
and  fill  the  tanks  with  oil  and  gasoline,  keep- 
ing a  card  of  the  latter  two  items,  which  is 
turned  over  to  the  storekeeper  at  the  end  of 
the  month.  'With  one  machine  kept  on  hand 
for  reserve,  every  car  can  be  overhauled  at 
regular  intervals  of  about  once  a  month.  Im- 
mediate repairs  are  made  before  8  a.  m.  or 
after  5  p.  m. ;  the  auto  foreman  making  an 
average  of  about  24  hours  overtime  every 
month. 

The  foregoing,  in  a  general  way,  gives  the 
details  of  the  various  phases  of  the  adoption 
of  the  motor  vehicle  to  water  works  needs 
and  the  resultant  savings. 

The  indirect  saving  referred  to  in  the  open- 
ing paragraphs  will  have  been  anticipated, 
probably,  only  by  those  dealing  with  the  prob- 
lem of  efficient  and  economic  management  of 
forces  at  work  over  a  wide  area. 

For  the  Los  Angeles  water  works,  the 
motor  vehicle  has  made  possible  the  centrali- 
zation of  authority,  equipment,  men  and  sup- 
plies. The  city  today  extends  over  a  wide  area 
and  the  limits  will  continue  to  broaden,  '^"ith 
the  continued  use  of  the  horse,  it  would  have 
been  necessary  to  have  established  three  sub- 
stations in  widely  separated  parts  of  the  city 
with  all  the  attendant  expense  of  grounds  and 
buildings,  additional  clerks  and  the  duplica- 
tion of  equipment,  stock  and  records.  This, 
in  fact,  was  under  contemplation  several  years 
ago.  The  city  has  increased  greatly  in  area 
since  that  time. 

Despite  the  growth  of  the  past  decade — a 
trebling  of  population — the  organization  re- 
tains the  compactness  of  a  small  system.  Every 
man  who  has  executive  authority  comes  into 
direct  contact  with  the  Chief  Engineer  or 
the  Assistant  Superintendent  at  the  beginning 
of  every  work  day.  If  there  are  problems 
they  are  threshed  out  then  and  there.  There 
is  no  sitting  down  on  the  job  to  wait  until 
the  boss  comes  around. 

Moreover,  by  means  of  his  run-about,  the 
Assistant  Superintendent  is  able  to  visit  and 
personally  inspect  the  work  of  every  pipe 
laying  gang,  once  in  the  morning  and  once 
in  the  afternoon ;  an  avTrage  day's  run  of 
about  70  miles.  The  same  may  be  said  of 
the  Chief  Engineer,  the  Chief  Mechanical 
Engineer  and  the  Service  Superintendent. 

The  centralization  of  the  work,  the  efficiency 
in  the  handling  of  complaints  of  all  descrip- 
tions and  the  betterment  of  the  work  by  the 
personal  equation  of  the  superior  who  is  in 
daily  contact  with  it,  are  benefits  that  are  not 
reducible  to  dollars  and  cents.  'We  are  very 
thoroughly  of  the  belief,  however,  that  com- 
pared with  these  things  the  saving  in  labor 
and  horse  hire  figured  at  $1,300  per  month 
will  take  second  place. 


Methods  and  Cost  of  Constructing  the 

New  High-Service  Reservoir  at 

Baltimore,  Md. 

The  site  of  the  new  high-service  reservoir. 
Lake  Ashburton,  constructed  by  the  Water 
Department  of  Baltimore,  is  between  two  low 
spurs  which  run  eastward  from  a  plateau, 
about  450  ft.  above  mean  tide,  and  terminate 
in  the  low  ground  at  Pecks  Run,  as  shown 
in  Fig.  1.  Between  the  spurs  there  flowed 
a  small  steam,  Williams  Run.  The  methods 
and  cost  of  constructing  this  reservoir  were 
.given  in  a  paper  read  on  Oct.  16,  1912,  before 
the  Am.  Soc.  of  C.  E.  by  P.  A.  Beatty,  a  mem- 
ber of  the  society.  Mr.  Beatty 's  paper,  entitled 
"Construction  of  a  High  Service  Reservoir  at 
Baltimore,  Md.,"  was  published  in  the  pro- 
ceedings of  the  Am.  Soc.  of  C.  E.,  Vol. 
XXXVm,  p.  869,  and  is  here  given  an  ab- 
stract. 

Sub-surtface  investigations  indicated  that, 
underlying  a  foot  of  top  soil,  there  was  a 
stratum  of  clay,  from  1  to  4  ft.  in  thick- 
ness, beneath  which  the  formation  consisted 
of  "rotten  rock"  (a  decomposed  serpentine) 
of  varying  depth,  blanketing  and  lying  be- 
tween ledges  of  semi-decomposed  rock  and 
hard  serpentine,  more  or  less  shattered,  and 
with  occasional  nests  of  boulders.  A  portion 
of  the  site  which  was  in  timber  was  cleared 
and   grubbed   under  a   separate   contract. 

The  work  to  be  done  consisted  of  the 
construction  of  an  earthen  dam,  and  the  ex- 
cavation of  a  basin,  with  appurtenant  struc- 
tures; and  also  the  construction  of  a  con- 
crete storm-water  sewer  for  the  diversion  of 
Williams  Run. 

The  work  was  let  on  a  unit  price  basis,  the 
reservoir  work  to  Lane  Brothers  Company 
and  Jones,  of  Altavista,  Va.,  and  Baltimore, 
the  time  being  limited  to  400  working  days ; 
and  the  diversion  sewer  to  C.  B.  Clark  and 
Company,  .  a  local  firm,  the  limit  being  200 
working  days.  In  the  ten  bids  received  for 
the  construction  of  the  reservoir,  the  total 
prices  ranged  from  $494,810  to  $837,241,  and 
the  working  time  from  200  to  700  days.  In 
the  13  bids  received  for  the  construction  of 
the  diversion  sewer,  the  total  prices  ranged 
from  $33,572  to  $73,986,  and  the  working 
time  from   100  to  650  days. 

The  original  plans  provided  for  a  dam  to 
be  built  in  6-in.  lifts,  thoroughly  rolled,  and 
for  a  reinforced  concrete  diaphragm  against 
the  outer  wall  of  the  cut-off  trench,  the 
trench  to  be  back-filled  with  rolled  or 
rammed  clay  as  shown  in  Fig.  2.  The  for- 
mer was  changed  to  a  fill  deposited  under 
water;  the  diaphragm  in  the  cut-off  trench 
was  eliminated,  and  the  trench  was  back- 
filled   with    clay,    deposited    under    water. 

The  soil  within  the  basin  area  was  re- 
moved with  wheeled  scrapers  and  stored 
along  the  margins  of  the  Water  Board's 
property  where  convenient,  after  which  the 
clay  was  similarly  removed  and  stored  near 
the  soil  banks,  or  within  the  basin  area,  ad- 
jacent to  the  cut-off  trench.  Meanwhile,  that 
portion  of  the  dam  site  which  lay  in  the  val- 
ley was  being  cleared  of  boulders  and 
stripped  of  loam,  roots,  muck,  etc.,  this  waste 
material  being  deposited  beyond  the  toe  of 
the  dam  proper,  and  in  the  base  of  the  East 
Drive  fill.  Several  small  springs,  discovered 
near  the  bottom  of  the  valley  in  the  dam 
foundation,  were  led  beyond  the  toe  in  blind 
drains. 

William?  Run  was  diverted  at  the  point 
where  it  crossed  Contour  320,  and  was  car- 
ried along  the  side  of  the  south  spur,  cross- 
ing the  dam  site  at  Elev.  315,  being  conducted 
over  the  cut-off  trench  in  a  4x4-ft.  box. 

The  cut-off  trench  was  excavated  with 
Iilows  and  scrapers,  and  with  carts  on  the 
hillsides  where  it  could  be  benched,  derricks 
being  set  up  to  cover  the  work  as  the  ex- 
cavation deepened.  The  material  through 
which  the  trench  was  sunk  consisted  of  rot- 
ten rock,  semi-decomposed  rock,  hard  seamy 
rock,  and  hard  serpentine  ledges.  At  one 
point  there  was  a  mass  of  boulders,  many  of 
them  containing  1  cu.  yd.  or,  more,  extending 
from  the  surface  to  bed-rock  and  bedded  in 
a  matrix  of  gray,  fully  decomposed  rock.    On 
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the  north  side,  the  trench  cnt  ;i  dike  of  lel- 
site,  which  crossed  it  nearly  at  right  angles, 
ivas  about  18  ft.  thick  between  nearly  ver- 
tical faces,  and  extended  from  the  surface 
to  the  bottom  of  the  trench,  about  62  ft. 
deep  at  this  point. 

When  bed-rock  was  reached,  it  was  found 
to  be  more  or  less  seamy  in  places,  making 
it  necessary  to  continue  the  excavation  un- 
til the  conditions  became  satisfactory.  Very 
little  water  was  encountered  at  any  point, 
the  few  small  springs  exposed  being  led  to  2- 
in.    standpipes    through    smaller   pipe    connec- 


On  the  north  side,  the  tir^t  layout  of  tracks 
from  the  shovel  ran  eastward  on  a  descend- 
ing grade  on  the  hillside,  crossing  the  cut-off 
trench  on  a  bridge,  and  curved  northward 
through  a  shallow  cut  in  the  end  of  the  spur 
to  a  switchback  near  the  intersection  of  the 
north  boundary  line  with  (-"untour  315,  from 
which  the  cart  fill  just  mentioned  was 
reached  by  a  sharply  falling  grade.  As  this 
fill  increased  in  height,  the  grade  of  the 
switchback  became  flatter  and  ultimately  was 
reversed,  giving  a  steep  grade  from  the 
switchback   to   the   dam.     It   was   then   aban- 


the  outer  slope.  I'ig.  1  shows  the  Liberty 
Road  and  Gittings  tills  completed,  and  the 
Slingluff  Avenue  till  nearly  finished,  with  the 
dam  brought  to  Elev.  34o. 

Shovel  No.  2  was  started  at  Contour  320 
on  the  south  side,  having  first  made  a  cut 
through  the  south  spur  immediately  east  of 
the  gate-house  site,  through  which  a  running 
track  was  laid.  In  the  first  position,  with 
the  shovel  and  loading  track  on  the  reser- 
voir floor,  the  track  reached  the  cut  east  of 
the  gate-house  by  an  ascending  grade,  from 
which    point,    with    a    descending    grade,    it 


tions,  and  these  standpipes  were  ultimately 
grouted.  The  average  depth  of  the  trench 
was  40  ft.,  the  length  2,100  ft.  The  timber- 
ing consisted  of  2xl0-in.  sheeting.  6x8-in. 
rangers  4  ft.  6  ins.  from  center  to  center, 
and   6x8-in.   braces  8   ft.   apart. 

In  August  a  shovel  was  placed  in  Eleventh 
street,  and  the  fill  at  Williams  Run  was 
made.  The  water  was  allowed  to  pool  to  a 
depth  of  about  10  ft.  on  the  upper  side,  and 
was  carried  thence  through  two  lines  of 
18-in.  pipe  through  the  south  end  of  the  fill. 
Later,  the  pool  was  filled  from  the  Eleventh 
street  cutting.  When  the  run  was  finally  di- 
verted through  the  sewer,  the  pipes  were 
followed  into  the  fill  and  removed  as  far  as 
practicable ;  they  were  then  plugged  with  con- 
crete, and  a  mass  of  clay  was  tamped  into 
the  excavation.  An  excavation  was  made 
afterward  in  the  fill  to  the  west  of  Eleventh 
street,  and  a  sub-drain  was  laid  in  a  shal- 
low trench  in  the  original  soil,  well  sur- 
rounded with  broken  rock,  th'e  purpose  being 
to  prevent  the  collection  of  a  pool  of  stag- 
nant water  in  the  fill  and  the  attendant  dan- 
ger of  pollution  of  the  water  in  the  reservoir. 

Eleventh  street  being  completed,  the  shovel 
was  removed  to  the  basin  and  began  work 
on  the  north  side,  following  down  the  slope 
with  a  series  of  curved  cuts  until  Elev.  355 
was  reached,  where  a  15-ft.  bcrm  was  left : 
thence  the  shovel  followed  the  slope  and 
shape  of  the  reservoir  to  the  bottom,  at 
Elev.  320.  after  which  successive  parallel  cuts 
were  made  until  the  cutting  of  Shovel  No. 
2    was    joined. 

Before  the  dam  site  was  prepared  for  roll- 
ing, this  shovel  stored  select  material  on  the 
hillside  immediately  east  of  the  cut-off  trench, 
the  random  rock  and  earth  being  deposited 
in  the  base  df  the  driveway  fill,  and  tracks 
being  laid  across  the  valley  on  an  embank- 
ment   which    had   been   built   with   carts. 


Fig.  1— Topographical   Sketch  of  Site    and     Layout    of    Construction     Plant. 
Service    Reservoir,    Baltimore,    Md. 


High 


doned,  and  the  tracks  were  laid  as  shown  in 
Fig.   1. 

.•\s  the  shovel  descended  the  slope,  switch- 
li.icks  were  necessary  to  get  the  spoil  out  of 
the  basin.  Fig.  1  shows  the  loading  track 
running  to  a  switchback  in  the  eastern  end 
of  the  basin,  from  which  the  running  track 
ascends  the  slope  westward  to  a  second 
switchback  at  the  west  end,  at  Elev.  350; 
thence  it  ran  eastward,  crossing  the  bcrm 
and  curving  northward  on  a  descending  grade 
to  Liberty  Road.  Near  the  water  tank,  Track 
"C"  curved  around  the  inner  slope  of  the 
dam.     .\    second   trad<,   "A,''  gave  access   to 


curved  around  the  end  of  the  spur  and 
reached  the  dam  through  the  East  Drive  cut. 
.\  switchback,  near  the  south  boumlan,- 
line,  gave  access  to  the  till  on  the  Park 
Board's  property  south  of  the  gate-house. 
With  this  location  of  the  tracks,  the  dam 
was  brought  to  Elev.  300.  and  tlic  first  lift 
of  the  tiiron  the  Park  Board  land  was  made. 
Two  relocations  of  tracks  were  neccssar>'. 
the  last  being  that  shown  in  Fig.  1,  from 
which  position  the  dam  and  the  last  lift  of 
the  Park  fill  were  complclcd.  aivd  the  (ill 
for  Powhatan  Prive  was  made.  The  last 
relocation  was  made  when  Shovel  No.  2  was 
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'moved  from  the  floor  of  the  basin  to  the 
top  and  began  to  work  down  the  slope,  which 
was  rendered  necessary,  in  part,  by  the  scarc- 
ity of  proper  material  for  construction  in 
the  lower  cut. 

Fig.    1    shows    that    Shovel    No.    2,    having 


material  and  practically  disappeared.  The 
material  was  compact  and  tough,  and  only 
slightly  damp.  The  clay  weighed  125  lbs. 
and  the  rotten  rock  118  lbs.  per  cu.  ft.  This 
material  had  been  subjected  to  no  extraneous 
pressure ;   in   the  dam,  the  weight  would  cer- 


elers  were  directed  to  cast  the  clay  and  rot- 
ten rock  so  that  it  would  scatter  in  falling. 
When  rotten  rock  was  accessible,  from  40 
to  50  per  cent  was  used.  It  was  cast  in  from 
one  side  while  the  clay  was  being  cast  in 
from    the    other.       The    desired    proportions 


Fig.  2 — Preliminary  Profile,  Later  Abandoned,   of  Baltimore  Reservoir  Dam. 


worked  down  the  slope,  is  again  on  the  res- 
ervoir fioor,  removing  the  long,  narrow  ridge 
between  the  foot  of  the  slope  and  the  pre- 
vious cutting.  The  track  runs  from  the 
shovel  to  a  switchback  near  the  west  end  of 
the  basin  at  Elev.  340,  thence  eastward  along 
the  slope  to  a  point  near  the  gate-house, 
where  it  bifurcates,  one  branch  being  con- 
tinuous with  Track  "A"  from  the  north  side, 
the  other,  "B,"  lying  between  "A"  and  "C." 
"A"  is  in  position  for  raising  an  outer  em- 
bankment of  random  rock  and  earth ;  "C" 
can  place  either  "rock  lining"  or  clay ;  while 
"£)"  is  just  completing  a  lift  of  select  ma- 
terial. The  fill  on  the  Park  land  is  shown 
as  completed,  the  terraces  indicated  by  the 
contours  being  dressed  to  a  regular  slope 
later. 

The  necessity  of  getting  out  certain  classes 
of  material  as  they  were  needed  required  con- 
siderable moving  of  the  shovels  back  and 
forth,  but  less,  on  the  whole,  than  might  have 
been  expected,  as  it  was  usually  possible,  by 
careful  planning,  to  have  the  shovels  work- 
ing in  the  materials  needed,  and  thus  very 
little   time   was   lost. 

The  total  quantity  removed  from  the  basin 
below  the  clay  was  582,458  cu.  vds.  of  which 
161,307  cu.  yds.  were  earth,  98,752  cu.  yds. 
were  loose  rock,  and  •322,.399  cu.  yds.  were 
solid  rock.  The  only  unusual  features  con- 
nected with  the  construction  were  the  meth- 
ods used  on  the  dam  and  the  cut-off  wall.  A 
short  description  of  the  excavation  of  the 
trench  for  the  cut-oflf  wall  has  been  given. 
When  the  question  of  the  elimination  of  the 
reinforced  concrete  diaphragm  was  taken  up, 
a  series  of  e-xperiments  was  undertaken  with 
rammed  clay  and  clay  deposited  in  water. 
Clay  and  rotten  rock,  rammed  in  cylinders 
and  placed  under  water  pressure,  were  tested 
for  penetration.  When  compressed  in  cy- 
linders, under  a  pressure  of  150  lbs.  per  sq. 
in.,  the  clay  weighed  131.6  lbs.  and  the  rot- 
ten  rock   129  lbs.  per  cu.   ft. 

Several  9xl2-in.  boxes,  8  ft.  long,  con- 
structed so  that  the  sides  could  be  removed 
by  loosening  nuts  and  rods,  were  placed  on 
end  and  filled  with  water.  Clay  was  shov- 
eled into  some  of  these,  and  rotten  rock  into 
others,  and  some  were  filled  with  mixtures 
of  the   two   in   varying   proportions.     In   sev- 


tainly  be  very  much  greater,  owing  to  the 
pressure  exerted  by  the  superincumbent  ma- 
terial. 

A  section  of  the  trench  having  been  com- 
pleted, several  feet  of  clay  were  rammed  in- 
to it  in  3-in.  layers,  a  picked  foreman  having 
charge  of  this  work.  It  presented  a  good 
appearance,  and  seemed  to  be  quite  solid. 
Several  20-ft.  lengths  of  2-in.  pipe  were  then 
set  vertically  at  various  points,  their  lower 
ends  being  deeply  sunk  in  the  clay  (which 
was  firmly  rammed  around  them).  Then 
these  pipes  were  filled  with  water.  The  wa- 
ter usually  forced  its  way  to  the  surface 
around  the  pipes,  but  in  several  cases  found 
lines  of  weakness  in  the  clay  and  appeared 
several  feet  away.  Several  pits  were  also 
sunk  in  the  clay  and  filled  w'ith  water;  two 
or  three  of  these,  placed  directly  beneath 
the  braces,  leaked,  showing  that  the  ram- 
ming was  imperfect  at  these  points.  This 
led  to  the  conclusion  that  satisfactory  re- 
sults could  not  be  obtained  by  ramming.  The 
cost  of  this  work  was  87.4  cts.  per  cu.  yd. 
It  was  then  decided  to  fill  the  trench  with 
clay  deposited  in  water,  using  a  certain  per- 
centage of  rotten  rock  where  practicable,  care 
being    taken    to    insure    thorough    mixing. 

It  was  impracticable  to  remove  the  sheet- 
ing, but  every  fifth  or  sixth  plank  was  cut 
away  as  the  clay  arose,  permitting  the  pud- 
dle to  fill  the  spaces  between  the  planking 
and  the  trench  walls.  Heavy  vertical  timbers 
were  placed  at  short  intervals  and  braced 
hard  against  the  rangers.  The  lower  rangers 
were  held  by  the  cantilever  ends  of  the  ver- 
ticals, and  the  original  bracing  was  removed 
as  the  clay  reached  it.  Usually,  two  sets  of 
cross-braces  were  removed  before  the  ver- 
ticals were  shifted.  When  the  clay  neared 
tlie  third  set,  the  jack-braces  were  eased  off 
and  the  verticals  were  lifted  and  rebraced, 
auxiliary  braces  being  placed  where  required 
during  this  change. 

Through  the  deeper  part  of  the  trench  a 
concrete  toe-wall  had  been  placed.  This  con- 
tained the  drainage  pipes  from  the  springs, 
leading  to  the  stand-pipes.  This  wall  was 
not  carried  the  entire  length,  of  the  trench, 
the  irregularity  of  the  bottom  seeming  to 
form  a  sufficient  obstruction  to  the  passage 
of  the  water. 


were   obtained   by   regulating   the   number   of 
shovelers  on   each  class  of  material. 

The  water  was  usually  about  4  ft.  deep  at 
the  beginning  of  each  lift,  and  the  casting 
was  stopped  when  the  clay  was  within  about 
1  ft.  of  the  surface  of  the  water.  Fine  roots, 
chips,  cinders,  etc.,  not  noticeable  in  the  clay, 
floated  to  the  surface,  and  were  kept  skimmed 
oflf. 

As  the  puddle  reached  the  ground  surface 
in  the  lowest  part  of  the  valley,  clay  bulk 
heads,  several  feet  in  height,  were  built  across 
the  trench,  water  was  turned  in,  and  a  new 
lift  was  begun.  In  this  way  the  puddle  wa> 
carried  up  the  hillsides  in  successive  terraces, 
filling  the  trench  to  the  surface  throughout. 
Very  little  trouble  was  experienced  from  the 
slipping  of  these  dry  clay  bulkheads,  although 
founded  on  freshly  puddled  clay ;  there  was 
nfually  some  movement,  accompanied  by  a 
slight  heaving  of  the  clay  below  the  bulkhead, 
but  it  was  so  small  that  it  was  of  no  conse- 
quence. The  city  paid  25  cts.  per  cu.  yd 
for  the  clay  thus  deposited,  which  covered 
all  charges  from  the  storage  pile  to  its  place 
in  the  trench,  and  the  placing  and  removal 
oi  the  timbering  rendered  necessary  by  this 
mubod.  The  clay  settled  about  2  ft.  in  two 
or  three  months,  but  little  settlement  took 
p'nce  thereafter.  Investigations  made  several 
months  later  showed  that  the  clay  was  com- 
pact, firm,  and  slightly  moist  at  a'  depth  of  7 
ft.   below   the  surface. 

The  first  fill  across  the  valley  was  at  the 
toe  of  the  East  Drive,  and  was  made  with 
carts ;  on  this  a  track  was  laid,  connecting 
with  the  switchback  on  the  north  side,  and 
latpr  joining  the  track  from  Shovel  No.  2, 
pas.-'ng  through  the  cut  on  the  East  Drive 
south   of   the   dam. 

A  second  embankment  was  built  across  the 
valley  at  the  line  of  junction  of  the  select 
and  random  rock  sections,  and  Williams  Run 
was  turned  into  the  depression  thus  caused, 
forming  a  pool,  into  which  the  random  rock 
and   earth   were  dumped. 

There  was  not  enough  earth  in  the  filling 
material  to  make  an  impervious  embankment, 
nor  was  this  desired,  the  intention  being  to 
obtain  a  compact  but  somewhat  pervious  fill, 
which  would  allow  the  escape  of  any  water 
percolating  through   the   select   section   of  the 
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^Liiif  of  Stripping'* 
Concreti;  Bouiliug  ■^'all - 

Fig.  3 — Profile  of  Dam  for   Baltimore  Reservoir  as  Constructed. 


eral  of  the  boxes  a  number  of  clods  and 
lumps  of  clay  and  rotten  rock  were  placed. 
About  two  weeks  later,  the  sides  of  the  boxes 
were  removed  and  the  contents  examined, 
and  found  to  be  compact  and  homogeneous, 
the  clods   having  fused   with  the  surrounding 


In  placing  the  clay,  picked  foremen  were 
employed,  and  they  were  constantly  super- 
vised by  the  inspectors.  Care  was  taken  to 
remove  all  foreign  matter,  and  lumps  were 
broken  to  the  size  of  an  orange,  all  stones 
of    greater    size    being    rejected.      The    shov- 


dam.  This  method  wa^  followed  on  the  ran- 
dom rock  section  until  the  narrowing  of  the 
dam,  as  the  height  increased,  rendered  it 
impracticable. 

The  question  of  building  the  entire  dam  by 
depositing    the    materials    in    water    had    been 
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TABLE  I.— COST  OF 
Item 
No.      Items. 

1  Stripping  beneath  dam,  including  boulders   cu    vd 

2  Removing  top  soil,  cu.  yd 

3  Removing   clay,   cu.   vd 

4  Earth  e.\cavation  from  basin,  cu.  yd.!!.!!.!.'!         ! 

5  Loose  rocli  excavation  from  basin,  cu.  yd. . 

6  Solid  rock   excavation  from  basin,  cu.  yd  . 

7  Earth  excavation,  shallow  trench,  cu.  yd 

8  Loose  rock  e.xcavation,  shallow  trench,  cu.  yd.   ! ! ! 

9  Solid  rock  excavation,  shallow  trench,  cu    yd 

10  Earth  excavation,  deep  trench,  cu    yd 

11  Loose  rock  excavation,  deep  trench,  cu.   yd 

12  Solid  rock  excavation,  deep  trench,  cu.  yd 

13  Back-fill,   cu.   yd ..  

14  Rolled  or  puddled  clay  in  trench,  cu.  yd.'.'.'.".  " .'.'. 

lo     Rolled  or  puddled  clay  in  cut-off  wall,  cu.  yd 

Rolled  or  puddled  clay  in  dam,  cu.  yd 

Rolled  selected  material  in  dam,  cu.  vd 

Random  rock  and  earth  in  dam.  cu.  yd !'!'!' 

Top  soil  hauled  and  spread,  cu.  yd 

Top  soil  rolled  and  seeded,  sq.  yd 

Slope  paving.  Elevations  340  to  363,  sq.  yd !. 

Slope  paving.  Elevations  330  to  340,  sq.  yd...    . 

Slope  paving.  Elevations  320  to  330,  sq.  yd !!!!' 

Slope  paving,  below  Elevation  3i'0,  sq.  yd !." 

Plain  concrete  in  cut-oft  wall,  cu.  yd 

Reinforced  concrete  in  cut-oft  wall.  cu.  yd ...    ...'.' 

Plain  concrete  in  bonding  wall,  cu.  yd 

Tongued  and  grooved  sheeting  left  in  trench,  ft    b'  m! 

Plain  sheeting  left  in  trench,  ft.  b.  m 

Furnishing  and  laying  S-in.  vitrified  pipe,  lin.  ft 

Furnishing  and  laying  12-in.  vitrified  pipe,  lin.  ft 

Furnishing  and  laying  IS-in.  vitrified  pipe,  lin.  ft  .. 
Furnishing    and    laying    12-in.    vitrified    tile,    including 

stone  or  gravel,   lin.   ft 

Storm-water    inlets,    complete !!!.! 

Gate-house,     substructure 

Gate- vault ,\ 

Reinforced  concrete  conduit,  4S-in.,   lin.   ft !.!!!! 

Cement   grout,    1:2,    bags 

Neat   cement  grout,   bags 

Rock  lining  in  dam,   cu.   yd !.!' 

Scraper  work  1 

Loose  rock        [  East  Drive  excavation,  cu.  yd 

Solid  rock         J 

Extra  yardage  outside  2'/4,:l  slope,  cu.  yd 

Excess  yardage,   inlets,   cu.   yd 

Excess  material  moved  on  11th  street 

-Allowed  in  west  puddle  trench  to  give  total  excavation 

Excess  concrete,  gate-house  intakes,  cu.  yd 

Excess  reinforced  concrete,  intakes,  cu.  yd 

-Allowance  on  Slingluff  avenue  fill ! 

Removing  top  soil  on  Park  Board's  property,  cu.  yd... 

-Mlowance  on  Park  Board  fill 

Fill.  Beech  avenue  and  Seventh  street,  cu.  yd 

Dressing,   not  in  original  contract 

.Miscellaneous  force  accounts 


LAKE  ASHBURTON  HIGH-SERVICE  RESERVOIR. 

Total 
uantilies.  Rate, 


Totals    

City    credits 


13,500 

40,000 

80,000 

273,000 

125,000 

169,000 

5,360 

1,210 

410 

14,000 

6,150 

260 

20,090 

5,000 

3,720 

35,000 

152.000 

95,000 

30,000 

75,000 

15,700 

3,670 

2,000 

2,000 

560 

2,060 

210 

100,000 

SO, 000 

oOO 

500 

1.475 

1,490 
S 


1,010 
500 
100 


0.38 
0.25 
0.30 
0.20 
0.39 
0.82 
0.40 
0.80 
2.00 
0.50 
1.10 
3.00 
0.18 
0.35 
0.35 
0.35 
0.20 
0.15 
0.30 
0.03 
1.60 
1.80 
2.00 
2.10 
8.00 
10.00 
8.00 
50.00 
40.00 
0.40 
0.60 
1.00 

0.60 
55.00 


7.00 
0.75 
0.65 
0.15 
0.35 
0.50 
1.00 
0.20 
8.00 


3.50 
26.00 


0.35 
0!46 


Estimated 

cost. 

$     5,130.00 

14,000.00 

24,000.00 

54,600.00 

48,750.00 

138,580.00 

2,144.00 

968.00 

820.00 

7,000.00 

6,765.00 

780.00 

3,616.20 

1,750.00 

1,302.00 

12,250.00 

30,400.00 

14,250.00 

9,000.00 

2,250.00 

25,120.00 

C,o06.00 

4,000.00 

4,200.00 

4,480.00 

20,000.00 

1,680.00 

5,000.00 

3,200.00 

200.00 

300.00 

1,475.00 

S94.00 

440.00t 

28,600.00 

2,150.00 

7,070.00 

375.00 

65.00 


Total 

quantities. 

13,978 

32,886 

63,846 

161,307 

98,752 

322,399 

6,314 

1,778 

1,097 

7,415 

8,078 

9,418 

2,725 

3,910 

25,032 

37,784 

199,226 

137,137 

20,805 

72,603 


$494,810.20 


1,010 


36,448 

1,145 

50 

175 
1,200 
4.4 


30.2 
47.7 


4,988 
'2',ii9 


Actual 

cost. 

I     6,311.64 

11.510.10 

19,153.80 

32,261.40 

38,513.28 

234,307.18 

2,525.60 

1.422.40 

2,194.00 

3,707.50 

8,885.80 

28,254.00 

490.50 

1,368.50 

8,761.20 

13,224.40 

21,845.20 

20,570.55 

6,241.50 

2.178.09 


60.81 


486.48 


384,052 
450 
546.04 
1,398.44 

1,384 


15,362.08 

180.00 

327.62 

1,398.44 

830.40 

540.00 

29,130.95 

2,150.00 

7,070.00 


5,467.20 

400.75 

25.00 

175.00 

240.00 

35.20 

100.00 

198.90 

196.30 

1,240.20 

1,200.34 

1,745.80 

2,500.00 

847.60 


Increased 

LOHt. 

$        181.64 


125,787.18 

361.60 

454.40 

1,374.00 

'2,'l'2'o'.76 
27,474.00» 


7,459.70 
974.40 

6,320.55 


12,162.08 
'2'7'.ii2 


100.00 
.530.95 


.'..167.20 
400.75 

25.00 
175.00 
240.00 

35.20 
100.00 

'  'l'96.36 
1.240.20 
1.200.34 

'i's'o'o'.oo 


Decreased    Force  Total 
cost.      accounts,  actual  cost. 
t    5.311.(4 


t  2.489.90        

4,846.20        

22,338.60  1 

10,236.72  \  $  4.878.63J 


3,292.50 


5,125.70 
381.30 


8,554 


80  i 


2,758.50 

71.91 

16,295.73 


3,993.52 

20,600.00 

1.680.00 

5,000.00 

'2'o!66 

'7'6'.56 

63.60 


375.00 
35.00 


1,295.74 


8,824.27 


1.306.72 
582.87 
337.64 


1.286.81 
3.734.77 


$23,896.71 


11,510.10 
19.153.80 

340.020.41 

2.525.60 
1,422.40 
2.194.00 

3,707.50 
8.885.80 

2s,i;54.00 

490.60 

l.:i6S.50 

10.056.94 


1,649.26       t47. 289.41 


6.241. SO 
2.178.09 
8,824.27 


486.48 


15.362.08 

180.00 

327.62 

1.398.44 

830.40 

540.00 

30.437.67 

2.732.87 

7,407.64 


5.467.20 

400.76 

25.00 

175.00 

240.00 

35.20 

100.00 

198.90 

196.30 

1.240.20 

1,200.34 

1.745.80 

2,500.00 

847.60 

1.286.81 

3.734.77 

t51S.531.6l 
217.69 


•       Net  total $518,313.92 

in  plan  of  the  cut-off  wall  trench,  and  to  the  tact  that  more  rock  was  found  than 


•The  increased  cost  of  the  deep  trench  was  du._    to   the  cha 
was  estimated. 

tA  saving  of  $10,000  was  made  at  the  dam  due  to  the  change  in  plan.  The  item  $47,289.41  should  be  $57,289.41  at  the  original  prices  for  deposit 
ing  the  difterent  materials  in  the  dam.  These  prices  were  reduced  until  $10,000  were  saved.  The  actual  saving  on  the  dam,  including  the  force  ac 
counts  and   the  rock  lining,  was  $4,143.39   less  than  the  original  estimates. 

§This  item  is  made  up  of  three  force  accounts:  Extra  work  on  Liberty  Road,  $482.90;  sewer  extension.  $2,531.03;  and  drainage,  springs,  etc. 
$1,864.70. 

JA  manhole  was  built  which  was  not  in  the   original  contract. 


under  discussion  for  some  time,  and  it  was 
finally  decided  to  .idopt  this  method,  the 
contractors  making  a  satisfactory  rebate  on 
the  cost  of  this  portion  of  the  work.  It  was 
expected  that  the  principal  difficulties  would 
be  the  placing  of  the  materials  under  water 
in  their  designated  positions  and  the  preser- 
vation of  the  proper  slope  on  the  inner  side. 

The  following  method  was  adopted :  The 
inner  slope  of  the  random  rock  section  was 
given  a  lining  of  select  material  dumped  from 
cars,  to  prevent  the  escape  of  water  from 
the  proposed  pool ;  and  a  narrow  embank- 
ment was  built  across  the  valley  just  outside 
of  the  cut-off  trench,  to  prevent  the  water 
from   entering    the    latter. 

This  basin  was  then  flooded,  and  select 
material  was  dumped  along  the  outer  edge  of 
the  pool,  the  track  being  thrown  inward  as 
the  fill  widened.  The  tracks  had  to  be  kept 
2  ft.  or  more  above  the  surface  of  the  water, 
the  fill  showing  a  tendency  to  slip  out,  par- 
ticularly where  the  water  had  considerable 
depth,  and  the  submerged  portion  took  a 
very  flat  slope,  the  finer  portions  of  the  se- 
lect material  running  far  ahead  and  forming 
a  bed  of  mud.  in  which  the  solid  materials 
were    thoroughly    bedded. 

This  tendency  of  the  toe  to  advance  had 
to  be  watched  carefully,  in  order  to  prevent 
it  from  encroaching  on  the  clay  section,  a 
difficulty  which  was  overcome  later  by  rais- 
ing a  low  ridge  of  clay  on  the  line  between 
the  select  and  clay  sections.  A  surprising 
quantity  of  air  seemed  to  be  entrained  in 
the  select  material,  and  somewhat  less  in  the 
clay.  That  this  was  expelled  at  an  early 
date   seems   conclusive,   in   view   of  the   small 


amount  of  settl'ement  in  the  finished  struc- 
ture. 

The  clay  having  reached  the  top  of  the  cut- 
off trench,  a  wooden  bulkhead  was  erected, 
12  ft.  from  its  inner  edge,  on  the  line  of 
the  proposed  extension  of  the  clay  above  the 
ground  surface  and  the  fill  inside  of  the  dam, 
which  was  being  placed  to  bring  the  floor 
of  the  reservoir  to  Elev.  320.. 

A  trench  was  excavated  to  a  depth  of  sev- 
eral feet,  in  which  a  continuous  sill  piece 
was  laid,  to  which  posts,  6  ft.  from  center 
to  center,  were  fastened  with  %-in.  iron  pins 
passing  horizontally  through  both  posts  and 
stringers.  The  posts  were  braced  in  a  ver- 
tical position,  and  the  trench  was  packed 
with  rock.  To  these  posts  2-in.  planks  were 
spiked    as    the    fill    was    raised. 

The  first  lift  of  the  select  section  having 
reached  the  clay  line,  clay  was  brought  from 
the  storage  banks,  being  loaded  on  the  trains 
with  scrapers  by  means  of  a  trap.  This  clay 
was  dumped  on  the  edge  of  the  select  em- 
bankment and  cast  into  the  water,  the  same 
ca^c  being  taken  as  in  fillin.g  the  cut-oflf 
trench,  the  limit  of  the  clay  puddle  being  the 
bulkhead. 

Meanwhile,  the  random  rock  and  earth  sec- 
tion had  been  started  on  the  next  lift  and 
lined  as  before  to  form  the  outer  embank- 
ment of  the  next  pool,  the  depression  was 
again  flooded,  and  the  foregoing  operations 
were  repeated.  There  was  considerable  dif- 
ficulty in  keeping  the  bulkhead  standing,  but 
it  was  accomplished  by  judicious  dumping 
on  the  inside  to  countcrb.Tlance  the  pressure 
of  the  clay.  These  operations  were  repeated 
on  each  lift. 


Above  Elev.  320  it  became  necessary  to 
raise  an  embankment  on  the  inner  as  well 
as  on  the  outer  side,  on  a  3:1  slope,  to  con- 
form to  the  profile.  For  this  purpose,  the 
best  rock  that  the  shovels  could  reach  was 
used  to  form  the  "rock  lining,"  the  first  lift 
being  deposited  at  the  intersection  of  the 
3:1  slope  with  the  floor  at  Elev.  320.  and 
reaching  from  hill  to  hill.  This  embank- 
ment was  5  ft.  high,  and  just  sufficiently 
broad  on  top  to  hold  a  track.  A  light  blan- 
ket of  clay  was  dumped  on  the  pool  side  and 
a  new  pool  was  formed.  Water  was  deliv- 
ered to  the  dam  site  by  a  6-in.  main  con- 
nected with  the  city  supply.  From  this  ele- 
vation up  the  pools  were  usually  3  or  4  ft. 
deep,  the  lifts  being  about  5  ft.  Each  suc- 
cessive lift  of  rock  lining  overlapped  the  clay 
^utficiently  to  give  the  required  slope,  and 
this  operation  was  repeated  until  the  top  of 
the  dam  was  reached. 

In  order  to  insure  a  tight  job  at  the  gate- 
house, the  space  between  the  walls  of  the 
foundation  pit  and  the  concrete  was  filled 
with  clay  puddle,  and  a  mass  of  clay,  from 
S  lo  10  ft.  in  thickness,  was  pl.ioed  entirely 
around  the  structure,  extending  from  the 
foundation  to  above  the  water  line.  This 
was  brought  up  with  the  successive  lifts  of 
the  d.im. 

Everything  progressed  in  a  satisfactory 
manner  until  an  elevation  of  about  335  was 
reached,  when,  a  little  north  of  the  middle 
of  the  dam.  a  movement  was  observed  in  the 
rock  lining.  At  the  time,  rock  lining  was 
being  placed,  and  a  considerable  quantity 
had  been  dumped  above  the  place  in  question. 
The   movement  consisted  of  a   steepening  of 
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the  slope  a  short  distance  above  the  toe,  cov- 
ering a  space  o£  200  ft.  or  more,  and  a 
swehing  of  the  surface.  As  soon  as  this 
came  to  the  writer's  notice,  the  dumping  was 
stopped  at  this  point,  and  the  track  was 
thrown  down  to  the  part  affected.  Rock  was 
first  dumped  over  the  toe  to  buttress  it  and 
prevent  kicking  cut,  after  whicli  the  track 
was  thrown  up  the  slope,  and  a  good  weight 
placed  on  the  swelling.  By  midnight  it 
was  thought  that  the  danger  was  over,  and 
the  men  quit  work.  In  tlie  morning,  as  early 
as  possible,  the  W'atei-  Engineer  and  his  as- 
sistant made  a  thorough  examination,  and 
found  that  for  about  !JUO  ft.  the  toe  of  the 
rock  lining,  Elev.  320,  had  moved  inward 
from  1  to  3  ins.,  the  slope  appearing  to  be 
unaffected   except   at   the  point  mentioned. 

It  was  decided  to  buttress  the  toe  from 
side  to  side  of  the  valley,  and  weight  the 
slope  with  a  gradually  diminishing  mass  of 
rock,  giving  it  a  4:1  slope  between  the  hills, 
warping  back  to  a  3:1  slope  as  the  ends  were 
approached.  A  line  of  centered  stakes  was 
placed  across  the  disturbed  portion  of  the 
dam  and  kept  under  observation  for  several 
months,  but  no  additional  movement  was 
observed,  nor  has  there  been  any  sign  of 
movement   in   any   portion   of   the   dam   since. 

About  a  year  after  the  beginning  of  the 
work  several  test-pits  were  sunk  in  the  se- 
lect material  between  th«  rock  section  and 
the  pool  for  the  purpose  of  examining  the 
condition  of  the  material  whicli  had  becH  de- 
posited under  water,  and  to  get  an  idea  of 
the  quantity  of  seepage.  These  pits  pene- 
trated two  lifts,  reaching  a  third,  the  bot- 
toms being  7  or  8  ft.  below  the  surface  of 
the  pool.  No.  1  pit,  12  ft.  from  the  edge 
of  the  pool,  on  the  third  day  contained  2  ft. 
of  seepage.  Nos.  2  and  3,  35  ft.  from  the 
pool,  remained  dry.  No.  4,  10  ft.  from  the 
pool,  on  the  third  day  contained  3  ft.  of 
water,  and  the  bottom  showed  a  tendency 
to  heave.  Later,  the  pool  was  drained,  and 
an  examination  was  made  of  the  bottom, 
which  consisted  of  gray  mud  in  which  matrix 
all  the  stones  were  thoroughly  beaded. 

The  dam  was  finished  at  Elev.  350,  1  ft. 
above  the  grade  called  for  by  the  plans,  the 
last  3  ft.  being  placed  dry.  The  extra  foot 
was  added  for  settlement.  It  seems,  how- 
ever, that  the  settlement  was  about  com- 
pleted before  the  crest  was  placed.  Stakes 
were  set  every  50  ft.,  and  observed  for  a 
vear,  during  which  period  the  maximum  ob- 
served settlement  was  0.2  ft.  It  was  im- 
practicable to  ascertain  the  shrinkage  during 
construction,  as  the  entire  surface  w-as  being 
worked  over,  aftordin.u  little  opportunity  to 
maintain  a  permanent  bench. 

The  total  quantities  placed  in  the  dam 
were:  37,784  cu.  yds.  of  clay;  109,226  cu. 
yds.  of  select  material,  and  137,137  cu.  yds. 
of  random  rock  and  earth.  The  East  Drive- 
way fill,  outside  of  the  dam.  contained  67,373 
cu  yds.  of  random  material,  and  the  cut-off 
wall,  25,032  cu.  yds.  of  clay. 

At  the  west  end  of  the  reservoir,  a  cut- 
off trench  was  excavated  well  into  the  rock, 
with  an  average  depth  of  20  ft.,  and  extend- 
ing into  the  hills  to  the  north  and  south. 
This  was  filled  with  puddled  clay,  which  was 
brought  up  as  a  core-wall  to  the  berm  level, 
random  material  being  jilaced  on  cither  Kidc? 
to  support  it  above  the  natural  ground.  The 
Liberty  Road  fill  was  begun  from  a  trestle. 
erected  along  the  south  side  of  the  road,  the 
caps  and  stringers  being  removed  later.  In 
the  track  giving  access  to  this  fill.  132.800  cu. 
yds.  were  placed.  A  bench  was  cut  along 
the  south  slope  of  the  fill,  corresponding  to 
the  grade  of  Slingluff  avenue,  and  18,000  ch. 
vds.  were  used  in  connecting  the  two  streets. 
West  of  Eleventh  street  38,000  cu.  yds.  were 
wasted  in  the  Williams  Run  valley,  159,000 
cu.  yds.  were  placed  on  the  Park  property 
south  of  the  gate-house,  and  2.800  cu.  yds. 
were  placed  in  the  basin  to  bring  the  floor 
to  Elevation  320. 

To  take  care  of  the  surface  and  sub-sur- 
face flow  which  would  approach  the  reser- 
voir from  the  west  end,  a  trench  has  been 
excavated  at  the  outer  edge  of  the  berm,  and 


extends  from  a  point  near  the  north  end  of 
the  dam  around  to  meet  the  cut-off  trench 
at  the  south  end,  with  the  bottom  on  a  5 
per  cent  slope.  Along  the  outer  side  of  this 
trench  there  is  a  6-in.,  open-joint  sub-dram, 
surrounded  with  broken  stone,  to  mtercept 
any  seepage  which  might  reach  the  trench; 
3  ft.  above  this  there  is  laid  a  line  of  pipe, 
connectmg  with  the  surface  by  intakes  placed 
250  ft.  apart,  to  carry  off  all  surface  water 
flowing  toward  the  reserxoir.  'I'he  trench 
was  back-filled  with  clay.  The  two  lines  of 
pipe  discharge  into  a  manhole  west  of  the 
gate-house,  from  which  there  is  a  line  of 
pipe  connecting  with  the  20-in.  drainage  line 
from  the  gate-house,  running  to  a  manhole 
on  the  Park  property,  whence  the  flow  passes 
through  a  24-in.  pipe  to  a  point  near  the 
bank  of   Pecks   Run. 

Beginning  at  the  north  face  of  the  gate- 
house, the  first  joint  being  concreted  into  the 
wall,  and  making  connection  with  the  48-in. 
force  main,  a  48-in.  reinforced  concrete,  lock- 
joint  pipe  (Meriwether  system)  extends  1,010 
ft.  to  a  pool  near  the  western  end  of  the 
basin,  forming  a  continuation  of  the  force 
main.  This  conduit  is  laid  in  the  reservoir 
floor,  and  crosses  the  cut-ofif  trench  on  a  re- 
inforced concrete  beam.  .\  concrete  collar 
has  been  placed  around  the  pipe  at  the  cut- 
off trench. 

L'nder  normal  conditions,  the  reservoir 
will  act  as  an  equalizer  between  the  pumps 
at  the  Mt.  Royal  pumping  station  and  the 
main  on  North  avenue,  which  supplies  a 
large  territory.  Any  surplus  pumped,  greater 
than  the  consumption,  passes  through  the 
check-valve  to  the  basin  at  the  west  end  of 
tlie  reservoir,  the  flap-valves  in  the  side  chani- 
liers  preventing  any  discharge  into  the  reser- 
voir through  these  chambers  and  the  intakes. 
If  the  pumpage  is  less  than  the  consumption, 
or  if  the  pumps  are  shut  down,  water  is 
drawn  through  the  side  chambers,  the  check- 
\alve  preventing  its  return  by  way  of  the 
force-main.  By  this  arrangement  circulation 
is  obtained  in  the  reservoir,  as  all  water  en- 
ters at  the  west  end  through  the  force-main 
and  is  drawn  out  through  the  intakes  at  the 
cast  end. 

The  excavated  portion  of  the  basin  was 
hand-paved  between  Elevations  340  and  353 
with  rock  from  the  shovels.  On  the  dam, 
after  the  rock  lining  v.as  dressed,  rip-rap  was 
laid  as  an   additional  protection  to  the  slope. 

In  December,  1910,  chloride  of  lime  having 
been  used  freely,  about  5  ft.  of  w-ater  were 
pumped  into  the  basin  and  drawn  off.  On 
December  16th  pumping  recommenced,  and 
was  continued  until  January  11,  1911.  when 
the   water   surface   reached    Elevation   350. 

As  far  as  it  is  possible  to  determine,  no 
water  has  passed  through  the  dam,  the  in- 
significant quantity  of  seepage  observed  to 
date  seeming  to  come  entirely  through  the 
natural  ground,  and,  with  the  exception  of 
the  springs  led  from  the  dam  foundations 
through  blind  drains,  being  considerably  re- 
moved from  the  toe  of  the  dam. 

The  cost  of  the  work  is  given  in  Table  I. 
The  work  was  designed  by  Emory  Sudler, 
.\ssoc.  M.  Am.  Soc.  C.  E.,  Assistant  to  Al- 
fred iNl.  Quick.  M.  Am.  Soc.  C.  E.,  Water 
Engineer,  and  was  executed  under  his  super- 
vision. 


Operating  Results  of  the  Imhoff  Sew- 
age Tank  at  Winters,  Calif. 

.\mong  the  early  installations  of  the  Imhoff 
sewage  tank  in  this  country  was  that  at  Win- 
ters. Calif.  The  tank  has  now  been  in  op- 
eration for  over  four  months  and  the  operat- 
ing results  were  described  by  Mr.  Fred  H. 
Tibbetts,  designing  engineer,  in  a  recent  paper 
before  the  League  of  California  Municipalities. 
The  design  of  the  tank  is  similar  to  other 
Imhoff  tanks  previously  described  in  this  jour- 
nal, especially  those  at  Chambersburg,  Pa., 
and  Winchester,  Ky.  A  brief  description  of 
the.  structural  features  of  the  tank  at  Win- 
ters is  here  given,  however,  to  aid  in  the  in- 
terpretation of  the  operating  results  later  de- 


scribed.     The   information   is  abstracted   from 
Mr.   Tibbetts'  paper. 

FE.^TURES  OF  DESIGN. 

The  sewage  disposal  works  at  Winters  were 
designed  to  accommodate  a  population  of  3,- 
000,  which  is  twice  the  present  number,  so 
that  no  enlargement  of  the  work  will  be  neces- 
sary in  the  near  future.  The  estimated  daily 
sewage  flow  is  7.")  gals,  per  capita,  22.5.000  gals, 
for  the  assumed  population  of  3,(100.  There 
are  two  tank  units  with  sludge  digesting  cham- 
bers capable  of  storing  six  months'  sludge  pro- 
duction. The  chambers  are  20  ft.  in  diameter 
and  have  an  eflFective  depth  for  storing  sludge 
of  6.5  ft.;  the  sludge  capacity  amounts  to  1,950 
cu.  ft.  for  each  tank  or  a  total  of  3,900  cu. 
ft.  •  Estimating  tlie  amount  of  sludge  at  0.007 
cu.  ft.  per  capita  per  day,  the  amount  from 
3,000  persons,  therefore,  would  be  about  3,780 
cu.  ft.  in  six  months. 

Communication  between  the  upper  and  lower 
chamber  of  each  tank  unit  is  afforded  by  10-in. 
slots.  The  trough  bottoms  slope  toward  the 
slots  at  an  angle  of  45°.  which  is  assumed  to 
be  steep  enough  to  allow  the  solids  which 
settle  on  them  to  slide  down  and  pass  into 
the  sludge  chamber.  The  sewage  as  it  enters 
the  sedimentation  tank  passes  under  two  scum 
boards  set  1  ft.  apart,  with  their  lower  edges 
18  ins.  below  the  water  surface.  These  inter- 
cept floating  matter  and  if  the  scum  forms 
back  of  or  between  the  boards  it  may  be  re- 
moved by  raising  the  planks  which  cover  this 
space.  The  arrangement  at  the  outlet  end  of 
the  tanks  is  identical  with  the  inlet  and  pro- 
vision is  made  for  reversing  the  direction  of 
flow  periodically  so  as  not  to  get  a  greater 
accumulation  of  sludge  in  one  tank  than  in 
the  other.  The  bottom  of  the  sludge  digesting 
chamber  is  an  inverted  cone  with  a  height  of 
5  ft.  and  a  diameter  of  20  ft.  The  depth  of 
sewage  will  be  such  that  the  sludge  at  the 
bottom  will  be  under  19  ft.  of  water. 

When  the  sludge  is  being  removed  water 
may  be  discharged  into  it  from  five  points  to 
stir  it  up  and  make  it  slide  down  to  the  in- 
take of  the  sludge  pipe.  Around  the  base  of 
the  vertical  walls  of  the  beginning  of  the 
bottom  slope  is  a  2-in.  water  pipe  for  flush- 
ing. There  are  four  1-in.  openings  spaced 
around  the  tank  at  90°  intervals  and  a  branch 
running  to  the  lowest  point  of  the  tank. 

Sludge  is  removed  from  each  tank  by  an 
S-in.  outlet  pipe  of  cast  iron  coated  with  coal 
tar  to  protect  it  from  the  action  of  the  sew- 
age. The  intake  end  of  this  pipe  is  at  the 
lowest  point  of  the  sludge  chamber  and  the 
discharge  end  is  in  a  square  concrete  man- 
hole 5  ft.  below  the  sewage  level  of  the  tank 
and  is  fitted  with  a  shear  gate.  When  this 
gate  is  openc<l  the  sludge  will  be  forced  into 
the  manhole  from  the  bottom  of  the  sludge 
chamber  by  a  o-ft.  head  of  water  and  from 
here  will  flow  by  gravity  to  the  sludge  dry- 
ing bed. 

The  tanks  are  covered  by  a  reinforced  con- 
crete roof  6  ins.  thick,  high  enough  above  the 
sewage  surface  to  allow  the  formation  of  a 
sludge  mat.  Manholes  18.X.30  ins.  at  the  side 
and  one  24x36  ins.  at  the  center  of  each  tank 
are  provided  for  removing  this  mat  if  it  be- 
comes necessary  to  do  so.  All  parts  of  the 
roof  of  the  sludge  chamber  slope  toward  one 
of  these  three  manholes,  so  that  the  gas  bub- 
bles from  the  working  sludge  will  have  free 
passage  to  the  vents.  A  10-in.  galvanized  iron 
pipe  connects  with  each  of  the  three  gas  cham- 
bers and  extends  10  ft.  ^bove  the  roof. 

To  give  complete  control  of  operation  a  2- 
tt.  concrete  channel  to  carry  the  sewage  runs 
entirely  aroimd  the  tank  and  is  provided  with 
stop  planks,  so  that  the  sewage  may  run 
through  both  tanks  in  reverse  direction, 
through  the  first  tank  only  or  by-pass  both 
tanks.  The  major  part  of  the  sedimentation 
takes  place  in  the  first  tank  and  it  is  proposed 
to  reverse  the  flow  through  the  system  every 
week  or  so  in  order  to  equalize  the  accumu- 
lation of  sludge.  If  it  should  prove  that  one 
tank  is  sufficient  for  the  present  population  to 
be  served,  the  second  tank  may  be  by-passed 
and  held  in  reserve  until  needed.  The  tank.s 
are  located  near  the  site  of  a  proposed  public 
park ;  for  this  reason  it  was  considered  ad- 
visdhle  to  cover  them. 


October  16.  Vni. 
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OPERATIXG    RESULTS    AT    WINTERS. 

The  Imhoff  tanks  at  Winters  have  not  been 
in  operation  long  enough  to  give  very  definite 
ideas  of  what  may  be  expected  of  them,  as 
they  were  first  put  into  service  about  four 
months  ago.  The  operation  has  been  under 
the  supervision  of  Mr.  Luke  Gregory,  wlio,  al- 
though without  experience  in  sewage  disposal, 
has  given  unusually  careful  and  intelli.gent  su- 
pervision. Three  progress  reports  have  been 
obtained  from  assistant  engineers  since  that 
time,  but  no  analyses  have  been  attempted. 
The  last  inspection  was  made  on  Sept.  '20,  by 
the  writer,  in  company  with  Mr.  Gregory.  The 
system  is  completed,  but  all  the  houses  have 
not  yet  been  connected  and  the  amount  of 
domestic  sewage  delivered  is  much  less  than 
that  for  w-hich  the  tanks  were  designed.  The 
effluent  from  the  tanks  has  been  quite  clear 
and  comparatively  free  from  solids,  except  at 
times  some  finely  divided  black  humus  mat- 
ter. At  first,  while  the  flow  was  very  small, 
a  slight  odor  might  be  detected,  but  this  ap- 
pears to  be  hardly  perceptible  at  present.  Dur- 
ing the  greater  part  of  the  period  of  operation, 
only  one  tank  has  been  in  use.  Lately  a  part 
of  the  sewage  has  been  diverted  so  as  to  enter 
the  outer  end  of  each  unit,  being  taken  off 
at  the  center  opening.  This  makes  the  tanks 
operate  in  parallel  rather  than  in  series,  as 
was  intended. 

Bacterial  action  is  decidedly  active,  as  evi- 
denced by  the  continual  rising  of  large  quan- 
tities of  gas  bubbles.  Most  of  these  bubbles 
rise  in  the  center  manhole,  which  collects  gas 
from  the  largest  portion  of  the  sludge  wells. 
.\lthough  gas  was  escaping  in  large  quantities 
no  odor  of  hydrogen  sulphide  could  be  de- 
tected, even  close  to  the  open  manholes.  The 
heaviest  mat  was  found  in  the  center  man- 
hole of  the  first  tank.  This  was  about  6  ins. 
thick,  the  manhole  being  3x4  ft.  All  of  the 
other  floating  solids  would  probably  be  not 
more  than  six  more  cubic  feet,  making  in  all 
about  12  cu.  ft.  of  floating  solid  material  in 
the  entire  tank.  This  is  a  very  small  quan- 
tity compared  to  the  amount  of  material  usual- 
ly found  in  the  floating  mat  of  a  septic  tank, 
and  indicates  that  a  large  proportion  of  the 
solids  do  not  hold  enough  gas  to  keep  them 
continually   floating. 

The  mat  was  similar  to  that  usually  found 
on  a  septic  tank,  and  when  judged  by  the 
odors  given  off  was  not  nearly  so  ofifensive. 
Some  of  the  material  from  the  lower  part  of 
this  mat  was  taken  out  and  examined.  It 
consisted  of  a  black  homogenous  mass  con- 
taining very  little  fibrous  material  and  having 
little  odor  other  than  that  suggestive  of  tar 
or  crude  oil.  The  mat  on  the  side  manhole 
of  the  first  tank  was  but  about  2  ins.  thick, 
similar  in  appearance  to  that  in  the  center. 
Rubbles  were  rising  here  also,  but  in  not  near- 
ly such  lar,ge  quantities  as  appeared  in  the 
center.  This  was  due  also  in  part  to  the 
'fact  that  most  of  the  solids  fall  nearer  the 
center  of  the  tank,  after  passing  through  the 
slots  from  the  sedimentation  chamber. 

The  sludge  deposited  in  the  bottom  of  the 
tank  has  been  measured  by  Mr.  Gregory,  who 
found  it  to  be  about  2  ft.  thick.  No  sludge 
has  yet  been  drawn  out.  Since  the  capacity 
of  the  sludge  well  permits  of  an  accumulation 
of  something  over  6  ft.  before  this  will  be- 
come necessary,  no  observations  on  the  char- 
acter of  the  sludge  from  the  bottom  have  yet 
been  made. 

It  was  found  that  a  slight  mat  had  formed 
on  the  sedimentation  chamber,  longest  in  use. 
This  mat  was  very  thin,  probably  not  over 
%  in.,  and  its  origin  has  not  been  delinitely 
ascertained.  The  slope  of  the  partitions  be- 
tween the  sedimentation  chamber  and  the 
sludge  wells  is  45°.  or  1  on  1.  It  may  be  that 
some  finely  divided  solids  have  remained  on 
this  surface  for  a  period  long  enough  for 
putrification  to  set  in  and  have  bubbles  form, 
causing  them  to  float.  Or  it  may  be  that,  as 
was  observed  in  the  Philadelphia  expermicntal 
tanks,  some  solids  are  contained  in  the  sew- 
age, which  arc  light  enough  to  float  of  them- 
selves. Gas  and  scum  is  so  small  compared 
to  the  amotmt  of  sewage  passing  through  that 
it  cannot  be  :i  serious  defect.  Later  designs 
of   Iriihofl^  tank<   call   for   slopes   of   1   on   iVa 


for  these  surfaces,  and  perhaps  with  such 
steeper  slopes  there  would  be  less  tendency 
for  scum  to  form  in  the  sedimentation  cham- 
bers. 

.^s  will  be  noted  from  the  description,  a 
cover  was  placed  on  the  tanks.  This  was 
done  in  spite  of  the  fact  that  both  Dr.  Imhoff 
and  Dr.  Rudolph  llcring  of  Xew  York  con- 
sidered it  unnecessary.  In  general,  a  cover 
is,  imdoubtedly.  not  required.  The  writer, 
however,  believes  it  better  to  cover  any  sew- 
age disposal  works  operated  in  close  proxim- 
ity to  residences,  as  there  is  undoubtedly  less 
odor  in  any  type  of  works  which  is  covered. 
.'\.t  Winters,  the  pipes  arranged  for  conduction 
of  the  gas  from  the  tanks  have  been  brought 
together  and  extended  so  that  the  point  of 
discharge  is  now  about  :iO  ft.  above  the 
ground.  The  operator  states  that  previous  to 
this  there  were,  on  quiet  mornings  objection- 
able odors  in  the  immediate  vicinity  of  the 
tanks.  This  condition  was  relieved  upon  the 
extension  of  the  pipes.  The  effluent  has  been 
concentrated  in  a  closed  iron  pipe  and  taken 
down  to  the  creek  bed.  where  it  flows  through 
a  channel  in  the  gravel  for  a  distance  of  about 
100  ft.  to  the  main  stream  of  the  creek,  which 
is  very  low  at  this  season  of  the  year.  The 
only  odors  noticeable  about  the  entire  plant 
were  in  the  100-ft.  channel  through  the  gravel. 
This  could  be  readily  eliminated  by  diverting 
the  flow  of  the  creek  so  that  the  point  of  dis- 
charge of  the  tank  would  be   under  water. 

The  cover  has  been  found  efficient  in  pre- 
venting the  use  of  the  tanks  as  a  breeding 
place  for  mosquitoes,  and  the  operator  has 
found  it  desirable  to  make  all  openings  as 
nearly  tight  as  possible  except  for  the  gas 
pipes  and  effluent  pipes. 

During  the  summer  months  a  large  amount 
of  cannery  waste,  estimated  by  the  operator 
as  high  as  150,000  gals,  in  10  hours,  was  dis- 
charged into  the  sewers,  and  found  its  way  to 
the  tanks.  This  material  is  strongly  alkaline 
from  the  use  of  lye  in  the  fruit  canning  proc- 
ess. It  is  stated'  by  the  operator  that  upon 
its  arrival  at  the  tanks,  sludge  decomposition, 
as  evidenced  by  the  formation  of  gas  bubbles, 
ceased.  Also  that  the  velocity  of  flow  through 
the  tanks  was  too  high  to  admit  of  thorough 
sedimentation,  and  that  at  such  times  ob- 
jectionable odors  were  given  off  and  the  ef- 
fluent was  dark  and  contained  considerable 
suspended  solids.  Normal  action  was  quickly 
resumed,  however,  when  the  cannery  wastes 
were  diverted  from  the  disposal  works. 


The  Purification  of  Water  from  Stand- 
points Other  Than  the  Hygienic — 
Relative    Advantages    of    Va- 
rious Methods. 

The  standards  of  physical  and  chemical 
quality  as  distinguished  from  hygienic  or  bac- 
terial quality,  in  modern  water  purification 
practice,  are  steadily  growing  higher.  This 
comes  from  the  demand  of  the  consumer  for 
a  public  supply  which  looks  good  and  tastes 
well  in  addition  to  being  satisfactory  from  the 
hygienic  aspect.  In  a  recent  paper  before  the 
International  Congress  of  Hygiene  and  Dem- 
ography, at  Washington,  D.  C.,  Mr.  George 
W.  Fuller,  Consulting  Engineer  of  New  York 
City,  presented  a  paper  which  briefiy  outlines 
some  of  the  recent  developments  in  .\nierica 
relating  to  the  physical  and  chctuical  features 
of  water  purification.  The  matter  here  given 
is  taken   from  Mr.   Fuller's  paper. 

In  addition  to  hygienic  purity,  a  perfectly 
satisfactory  water  supply  should  be  of  good 
appearance  as  to  absence  of  mud,  vegetable 
stain,  grosser  microscopic  organisms,  soluble 
and  suspended  iron;  and  it  should  also  be 
free  of  olTensivc  tastes  and  odors,  excessive 
hardness  and  abnormal  corrosive  action  on 
service  pipes.  Indirectly  the  physical  and 
chemical  attributes  of  a  water  supply  arc  re- 
lated to  the  public  health,  since  the  tendency 
of  the  public  is  to  reject,  for  drinking,  a 
hygienicallv  pure  but  otherwise  unattractive 
public  water  supply  in  favor  of  well  water  or 
bottled  water  of  questionable  bacterial  content. 


REMOVAL  OF   MUD  OR  TURBIDITV. 

Plain  Sedimentation. — When  applied  at 
its  best  plain  sedimentation  ordinarily  re- 
moved only  -V)  to  75  per  cent  of  the  suspended 
matter  contained  in  the  typical  American  river. 
Even  with  basins  holding  several  days  sup- 
ply, the  effluent  as  delivered  to  consumers 
contained  enough  silt  and  clay  to  render  it 
conspicuously  muddy  for  weeks  at  a  time. 
.-Vt  times  the  partially  settled  water  contained 
several  hundred  parts  per  million  of  suspended 
matter. 

Storage  Rescn'oirs  and  Ai'oidance  of 
Muddy  Water. — A  procedure  which  was 
used  to  advantage  for  some  years  at  several 
cities  was  to  build  storage  reservoirs  large 
enough  to  render  the  drawing  of  water  from  a 
badly  roiled  stream  unnecessary.  This  method 
is  expensive  and  is  now  seldom  adopted.  The 
method  failed  to  become  well  established  be- 
cause when  a  river  is  muddy  for  a  period  of 
time  exceeding  the  storage  capacity  of  the 
basin  it  becomes  necessary  to  admit  muddy 
water  into  the  basin.  Thus  the  consumers 
may  have  to  use  muddy  water  for  man> 
weeks. 

Coagulatiiin  and  Sedimentation.  —  Many 
years  ago  it  was  the  custom  in  the  southern 
states  to  clarify  the  water  used  in  some  house- 
holds by  putting  a  piece  of  alum  in  a  forked 
stick  and  stirring  it  about  in  a  barrel  of 
water.  Sedimentation  then  allowed  a  fairly 
clear  water  to  be  obtained.  This  practice  is 
more  or  less  similar  to  that  which  was  fol- 
lowed many  centuries  ago  in  Egypt  and  in 
the  Orient.  Sulphate  of  alumina  is  capable 
of  complete  decomposition  by  the  carbonates 
and  bi-carbonates  of  lime  and  magnesium  nat- 
urally present  in  all  ordinan'  waters,  so  that 
there  is  formed  a  gelatinous  white  precipi- 
tate of  aluminum  hydrate.  This  sticky  mass 
envelopes  the  tiny  particles  of  clay  and  also 
the  bacteria,  and  forms  them  into  particles  of 
a  size  that  subside  quite  readily.  This  pro- 
cess, which  is  in  effect  a  chemical  precipitation 
method,  is  of  considerable  assistance  in  that 
it  provides  a  fairly  efficient  means  of  re- 
moving those  minute  clay  particles,  perhaps 
one-tenth  of  the  size  of  the  bacteria,  which  will 
not  settle  by  plain  subsidence  in  an  indefinite 
period.  When  coagulating  chemicals,  such  as 
sulphate  of  alumina  or  sulphate  of  iron  in 
connection  with  lime,  are  added  to  the  water. 
it  is  possible  to  obtain  a  fairly  clear  effluent, 
provided  a  proper  dose  of  coagulant  is  used 
with  respect  to  quantity  and  quality  of  tur- 
bidity, and  further  provided  that  a  period  of 
one  to  two  days  or  more  is  allowed  for  the 
particles  of  suspended  matter  to  deposit  upoil 
the  bottom  of  the  basin.  This  method  has 
been  used  at  quite  a  number  of  places  and  is 
still  in  use  at  St.  Louis,  Kansas  City,  and 
elsewhere.  It  is  not  wholly  satisfactory  as 
compared  with  the  results  obtained  by  filtra- 
tion, as  there  is  no  ready  way  to  correct  the 
poor  results  obtained  from  an  inadequate  dose 
of  coagulant  and  which  correction  is  much 
more  feasible  when  use  is  made  of  a  filter 
plant.  This  method  can  scarcely  be  called 
for  ordinary  problems  a  complete  anil  satis- 
factory solution  of  clarifying  muddy  water,  al- 
though its  favor  has  been  enhanced  somewhat 
recently  in  conjunction  with  sterilization  proc- 
esses, such  as  the  application  of  hypochlorite 
of  lime. 

Plain  Sand  Filtration. — Sand  filters,  when 
operated  at  fairly  slow  rates,  say  from  3,000.- 
000  to  (i.OOO.OOO  gals,  per  acre  per  day.  are 
efficient  in  removing  fairly  coarse  silt  in  quite 
large  amounts.  Fine  clay  particles,  however, 
generally  pass  through  the  ordinary  sand  fil- 
ter, even  when  operated  at  rates  much  lower 
than  what  is  called  -tandard  European  prac- 
tice, namely.  100  nun.  vertical  drop  per  hour, 
or  2,(),")0,0OO  gals,  per  acre  per  day.  Kxperi- 
encv  shows  that  when  the  unfiltcred  water 
contains  for  several  days  at  a  time  more  than 
about  30  to  50  parts'  per  1,000,000  of  fine 
turbidity,  the  effluent  is  likely  to  suflfcr  from 
deterioration  in  quality,  not  only  as  to  its 
appearance,  but  also  b!ictcrially. 

There  are  some  exceptions  to  the  rule,  but 
generally  speaking,  sand  filters  oiitside  of  the 
New  England  states  and  sonic  points  along 
the  Atlantic  seaboard,  where  river  water  con- 
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tains  almost  no  clay,  have  not  been  successful 
in  treating  American  river  waters,  even  after 
they  are  submitted  to  prolonged  sedimentation. 
Sand  Filters  Aided  bv  Sedimentation  and 
Coagi(/o/ioH.— This  method  can  be  made  -  ef- 
ficient, but  it  is  ordinarily  more  expensive 
than  when  mechanical  filters  are  used  in  place 
of  sand  filters.  Local  conditions  influence  the 
solution  of  this  problem.  Successful  use  of 
sand  filters  with  coagulation  is  to  be  found  at 
Indianapolis,  Washington,  Poughkeepsie.  and 
some  other  places.  The  feature  which  needs 
especial  care  is  to  see  that  the  floes  of  coagu- 
lated masses  are  removed  from  the  water 
with  sufficient  care  so  that  the  surface  of  the 
sand  bed  does  not  become  clogged  too  quickly. 
Ordinarilv  the  water  should  undergo  sedi- 
mentation for  18  to  24  hours  before  it  reaches 
the  sand  beds.  This  feature  adds  to  the  cost 
of  the  complete  method  and  in  cases  where 
insufiicient  coagulant  is  used  there  is  some 
danger  from  serious  clogging  of  the  sand 
beds. 

Sand  Filters  and  PreHlters.—Kx.  present 
there  are  few  or  no  instances  where  decided 
exception  is  taken  to  the  use  of  coagulants. 
Experience  has  shown  that  it  is  safe  and 
feasible  to  use  them  where  there  is  intelligent 
management.  Local  custom  and  existing 
works,  however,  in  some  instances  force  a 
consideration  of  methods  in  which  no  use  is 
made  of  these  very  helpful  coagulants.  This 
has  led  to  efforts  to  clarify  water  by  prelimi- 
narv  filters  as  well  as  by  sedimentation  before 
application  to  ordinary  sand  beds.  This  is 
the  method  in  use  at  Philadelphia.  Wilming- 
ton. Montreal,  and  some  other  places.  If  the 
river  water  is  not  too  muddy  from  fine  tur- 
bidity it  is  of  considerable  aid.  The  method 
has  decided  hmitations,  however,  in  that  at 
times  of  severe  flood  the  percentage  removal 
of  suspended  matter  is  least  when  it  should 
be  most  in  order  to  prepare  the  water  properly 
for  normal  sand  filtration. 

Ill  several  instances  coagulation  is  used  in 
coniunction  with  some  straining  device,  such 
as  the  practice  at  Steelton,  Pa.,  and  arrange- 
ments of  this  general  order  are  now  being  in- 
stalled at  Pittsburgh  to  aid  the  local  sand 
filter. 

Mechanieil  Filters.— Where  coagulants  are 
required,  mechanical  filters  have  rapidly  come 
lo  the  front  during  recent  years.  They  hzve 
been  installed  or  have  been  recommended  for 
use  at  nearly  everv  plant  of  considerable  size, 
outside  of  the  New  England  states,  during 
the  past  few  years. 

Thi':  tvpc  of  plant  ordinarily  operates  at  the 
rate   of  "about  2   gals,  per  sq.   ft.  per  minute. 
When   the   water  is  properly  coagulated   such 
filters  mav  satisfactorily  perform  at  rates  from 
25  to  50  per  cent  in  excess  of  this  rate.     Such 
devices   deliver   a   water   of   excellent   .appear- 
ance  and   under   proper   supervision   they   arc 
substantially    as    efficient    as    sand    filters    in 
securing  bacterial  removal.     These  plants  have 
recentlv    been    built   with   concrete   tanks    and 
hydrau'licallv-operated   gate   valves   to   control 
the   operation   of   the   plant,   as  well   as   auto- 
matic   appliances    to   insure    a    pro-rate   appli- 
cation, at  all  times,  of  solutions  of  chemicals 
to  the  varying  volume  of  water  to  be  filtered. 
Their  recent  "history  is  closely  identified  with 
a     succession     of     mechanical     improvements 
which    allow    the    devices   to   be   operated    re- 
liably and  economically.     The  cleaning  of  the 
sand   lavers  is   done   once  or   twice   a  day  by 
reversing   the    flow    of    water   for    periods   of 
five    minutes    or    so    at    a    time.      While    the 
water    is    flowing    upward    through    the    sand 
layer  the   sand   is   also  stirred  by  compressed 
air   in   cases   where   the   water   is  not   applied 
at    sufficient   velocity    (2   ft.   vertical   rise   per 
minute)    to  bring  about  this   result. 

Mechanical  filters  have  been  installed  at 
Little  Falls,  New  Milford.  Louisville,  Harris- 
burg.  Cincinnati,  Columbus,  Toledo,  New  Or- 
leans, and  at  some  300  smaller  plants.  This 
type  of  filter  constitutes  the  characteristic 
metliod  now  in  vogue  in  .\merica  for  insur- 
ing a  well  clarified  wafer  supply  from  the  or- 
dinary American  rivers  which  are  highly 
charged  with  silt  and  clay.  Undoubtedly  it  is 
the  most  efficient  and  economical  arrangement 
for  the  majority  of  .\merican  water  purifica- 


tion problems   outside   of  certain   areas   along 
the  Atlantic  seaboard. 


COLOR    REMOVAL. 

For  many  years  it  has  been  known  that  or- 
dinary sand  filters  will  remove  from  io  to 
35  per  cent  of  the  color  or  vegetable  stain 
from  the  applied  water.  Such  results  have 
been  obtained  at  numerous  places  in  New- 
England.  It  has  been  the  endeavor  in  solv- 
ing many  American  problems  to  secure  fil- 
tered water  that  does  not  contain  more  than 
about  10  parts  per  1,000,000  of  vegetable  stain 
as  measured  bv  the  platinum-cobalt  standard. 
This  is  approximately  the  dividing  hne  above 
which  the  color  becomes  readily  noticeable  to 
the  consumer  as  seen  in  a  glass  upon  the 
table  and  especiallv  in  a  porcelain  bath  tub. 
Where  sand  filtration  will  not  allow  a  result 
as  good  as  or  better  than  this  to  be  obtained, 
there  has  been  an  effort  in  a  number  of  places 
to  employ  coagulants  and  thus  Jake  advan- 
tage of  t'he  decolorizing  effect  of  sulphate  ot 
alumina.  This  is  an  important  factor  which 
was  considered  in  arriving  at  tlie  recent  de- 
termination in  New  York  City  to  employ  co- 
agulation and  mechanical  niters  for  the  treat- 
ment of  the  present  water  supply  from  the 
Croton  watershed  supplying  the  old  city  of 
New  York.  Sulphate  of  iron  and  lime  do  not 
give  a  satisfactory  color  removal,  as  demon- 
strated at  Toledo  and  elsewhere. 

In  some  cases  intermittent  filters  as  at  Lud- 
low reservoir.  Springfield.  Mass..  have  aided 
in  bringing  about  an  unusually  high  removal 
of  color.  This  seems  to  be  due  in  part  to 
an  anaerobic  decomposition  having  taken  place 
in  the  water  before  its  filtration.  The  color 
unites  with  iron  in  the  water  and  is  precipi- 
tated upon  aeration. 

Another  interesting  feature  that  has  been 
established  at  the  new  filter  plant  at  Spring- 
field is  that  when  the  coagulant  is  applied  as 
an  overdose  to  a  part  of  the  water  to  be 
treated,  it  is  said  that  the  mixture  of  the  en- 
tire mass  of  treated  and  untreated  water  is 
decolorized  to  a  greater  extent  by  the  sul- 
phate of  alumina  than  would  be  the  case  if 
the  same  quantity  of  coagulant  were  to  be 
applied  at  a  uniform  rate  of  dosing  to  the  full 
volume  of  water  deli\-ered  to  the  purification 
works. 

When  the  water  to  be  treated  contains  vary 
ing  high  amounts  of  both  mud  and  color  much 
care    is    required    in    adjusting    the    required 
dose   of   coa.gulant  to  the   composition  of   the 
water. 

MICROSCOPICVL  GROWTHS. 

Some  years  ago  an  unusual  effort  was  made 
to  prevent  the  appearance  in  water  supplies 
of  microscopical  growths  of  algae  and  other 
organisms  larger  than  bacteria  for  the  sake  of 
minimizing  their  influence  upon  objectionable 
tastes  and  odors.  In  some  instances,  particu- 
larly in  Massachusetts  with  unfiltered  sup- 
plies, the  bottom  and  sides  of  impounding 
reservoirs  were  stripped  so  as  to  obtain  in  the 
exposed  surface  soil  only  a  small  quantity  of 
organic  matter.  This  practice  has  not  re- 
cently been  followed  for  the  large  reservoirs 
for  the  new  water  supply  of  New  York  City, 
or  elsewhere,  particularly  if  the  impounded 
water  is  muddy  at  times.  It  is  considered 
better  to  aerate  and  filter  the  water  to  cor- 
rect the  unfavorable  influence  of  these  growths 
rather  than  to  try  to  prevent  tliem. 

Microscopic  growths  have  been  killed  in  a 
large  number  of  instances  in  .-Xnierica  through 
the  use  of  copper  sulphate  and  to  some  ex- 
lent  by  the  use  of  hypochlorite  of  lime.  The 
latter  seems  to  have  certain  limitations  and 
!S  not  ip  such  general  use  as  copper  sulphate. 
Filters  incidentally  serve  for  the  removal  of 
microscopic  growths.  In  some  instances,  cer- 
tain types  of  filamentous  growths  are  likely 
to  give  trouble  due  to  filter  clogging.  At 
Cincinnati  experiences  of  this  kind  have  been 
encountered  and  aid  has  been  secured  through 


sometimes  due  to  growths  of  organisms  them- 
selves. In  other  cases  they  are  due  to  the 
disintegration  of  the  organisms  and  to  the 
liberation  of  certain  oils  which  are  very  pene- 
trating in  their  nature.  Still  other  objection- 
able tastes  and  odors  are  found  in  waters  that 
have  undergone  anaerobic  decornposition  which 
causes   offensive  gases   to  be  liberated. 

Aeration  is  a  great  help  in  the  removal 
from  water  of  these  properties  which  produce 
objection.able  tastes  and  odors.  Combined 
with  filtration,  either  mechanical  or  sand  fil- 
ters, there  is  obtained  the  most  practicable 
method  of  securing  a  satisfactory  water  as  to 
freedom  from  tastes  and  odors.  It  is  one  of 
the  characteristic  features  of  the  new  Cats- 
kill  supply  for  New  York  City,  and  is  being 
carefully  considered  as  an  aid  for  the  Croton 
supply  of  New  York. 

IRON    REMOVAL   PL.\NTS. 

There  are  half  a  dozen  plants  in  .-Vmerica. 
mostly  of  small  size,  where  ground  waters 
are  aerated  in  order  to  precipitate  the  iron 
and  then  the  settled  water  is  applied  to  filters. 
Most  of  the  earlier  filters  were  of  the  sand- 
filter  tvpe,  but  a  few  recent  ones  hzve  been 
of  the'  mechanical  type.  It  is  not  a  line  of 
water  purification  upon  which  there  is  much 
experience  in  .America  as  compared  with  Ger- 
many. 

WATER    SOFTENING. 

The  large  water  softening  plant  at  Colum 
bus  and  three  or  four  smaller  plants  provide 
the  experience  up  to  this  time  in  the  soften- 
ing of  municipal  water  supplies  in  America 
Many  of  the  railroads  and  industrial  concerns 
take  advantage  of  water  softening  in  secur- 
ing satisfactory  water  for  boiler  and  manu- 
facturing purposes.  Throughout  the  west 
very  hard  water  supplies  are  to  be  found  and 
even  in  the  Great  Lakes  district  the  water  is 
much  harder  than  it  is  along  the  .-Vtlantic 
seaboard.  The  cost  of  softening  very  hard 
water  supplies  has  undoubtedly  been  a  factor 
in  retarding  developments  along  this  line 
Experience  has  shown,  however,  that  it  is  a 
perfectly  feasible  matter  to  soften  the  west- 
ern waters  if  it  is  so  desired. 

.\t  Grand  Rapids,  Mich.,  a  mechanical  filter 
plant  is  approaching  completion  that  is  to  be 
used  in  conjunction  with  a  softening  plant 
This  plant  will  remove  mud  and  vegetable 
color  from  the  Grand  River  water  and  reduce 
its  temporary  or  carbonate  hardness  by  per- 
haps 50  per  cent,  so  that  it  will  equal  what 
is  called  locally  the  "Lake  Michigan  standard." 
The  total  hardness  of  the  softened  and  fil- 
tered water  will  be  approximately  125  part^ 
per  1,000,000.  The  reduction  in  hardness  will 
lie  effected  by  lime  without  soda. 

CORROSION   OF    PIPES. 

Service  pipes,  particularly  those  of  galvan- 
ized iron  or  wrought  iron,  are  more  liable  to 
corrosion  with  filtered  water  than  with  unfil- 
tered water.  In  part  this  is  due  to  the  elimi- 
nation of  substances,  such  as  silt  and  vegeta- 
ble matter  which  retard  in  a  physical  way  the 
rate  of  corrosion,  and  in  part  it  is  due  tc 
an  increase  in  carbonic  acid  which  in  the 
presence  of  oxygen  is  a  very  prominent  fac- 
tor in  influencing  the  total  amount  of  corro- 
sion, the  rate  of  corrosion  and  the  amount  of 
dissolved  iron  which  may  be  present  in  water 
as  drawn  from  the  faucet  and  is  thus  the 
principal  feature  of  unsuitability  from  the 
standpoint  of  iron  stains.  It  is  scarcely  feasi- 
ble to  remove  the  oxygen  present  in  water 
and,  in  fact,  aeration  tends  materially  to  in- 
crease the  oxygen  up  to  the  limits  of  the 
saturation  noint  of  this  gas. 

Carbonic  acid  seems  to  be  the  principal 
feature  related  to  the  speed  and  amount  of 
corrosion  of  iron  by  filtered  water.  Where 
coagulants  are  used  there  is  a  correspoiuling 
increase  in  amount  of  free  carbonic  acid.  This 
has  led  some  people  to  consider  this   feature 


,  ,     .  ,      'o"|b       as  quite  a  draw-back  to  the  use  of  coagulants. 

the    application    of   hypochlorite   to   the   unhl-       ^^    ^^^^    ^^^^    studied    recently    in    New    York 

City  from  the  chemical  viewpoint  with  much 
thoroughness.  The  conclusion  has  been  drawn 
that  it  is  feasible  to  control  the  amount  of 
carbonic  acid  through  the  proper  addition  of 
lime  or  soda.  This  feature  will  be  an  in- 
teresting part  of  the  new   Croton  filter  plant. 


tered  water.     It  is  a  style  of  problem  that  re 
quires  special   treatment  in   most  cases. 

TASTES     AND     ODORS. 

Many  surface  waters,  particularly  those 
whicli  arc  not  turbid,  contain  ^t  times  objec- 
tionable   tastes    and    odors.      The    latter    are 
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With  hard  waters  in  tlie  south  and  west 
there  has  been  comparatively  little  or  no  dif- 
ficulty as  regards  corrosion  of  pipes  by  fil- 
tered water.  The  problem,  therefore,  is  re- 
lated more  particularly  to  the  soft  waters 
along  the   Atlantic   seaboard. 

Speaking  generally,  water  purification  as  re- 
lates to  filtration  is  on  a  thoroughly  well  es- 
tablished basis  in  America.  The  features  that 
differ  most  essentially  relate  to  preparatory 
treatments  rather  than  to  material  differences 
in  designs  either  of  sand  filters  or  of  me- 
chanical filters.  The  use  of  chemicals  for  pur- 
poses of  coagulation  and  softening  has  been 
studied  in  the  last  few  years  with  considerable 
thoroughness  and  the  problem  is  one  that  is 
so  related  to  the  influence  of  local  details 
that  each  project  should  be  carefully  studied 
on  its  own  merits  rather  than  to  attempt  to 
copy  blindly  the  style  of  works  which  may 
be  in  successful  use  elsewhere. 

More  than  ever  before  it  is  now  realized 
that  the  successful  methods  of  water  purifica- 
tion should  receive  intelligent  management 
and  this  is  particuarly  the  case  where  the 
type  of  water  calls  for  the  use  of  coagulating 
chemicals. 


Algae  Odors  in  Public  Water  Supplies. — 

The  following  notes  on  alga;  are  taken  from 


the  August  Bulletin  of  the  Connecticut  State 
Board  of  Health:  Objectionable  odors  due 
to  growths  of  algae  in  surface  water  supplies 
have  been  more  prevalent  during  the  present 
summer  than  usual  and  have  given  rise  to  so 
many  complaints  and  in<iuiries  from  water 
consumers  that  the  following  brief  statement 
is  given  in  e.xplanation  of  the  general  nature 
and  sanitary  significance  of  the  offending 
growths. 

The  term  algae  is  commonly  used  as  a  gen- 
eral term  for  numerous  types  of  water  plants, 
most  of  them  microscopic  in  size,  which  ap- 
pear and  disappear  with  the  seasons  in  much 
the  same  way  as  do  many  of  our  land  plants 
and  flowers.  Like  land  plants,  certain  types  of 
these  water  growths  have  characteristic  odors 
which  are  imparted  to  the  water,  producing 
the  conditions  familiar  to  everyone  where  sur- 
face waters  are  used.  The  odors  described 
as  fishy,  grassy,  aromatic,  etc.,  are  due  to 
oily  compounds  similar,  for  example,  to  oil  of 
wintergreen,  and  are  produced  during  the 
growth  of  the  plant. 

While  such  odors  in  surface  waters  become 
objectionable  at  times,  especially  during  the 
warmer  months  when  conditions  are  favorable 
for  heavy  growths,  there  appears  to  be  no 
evidence  to  show  that  the  use  of  the  water  for 


drinking  purposes  is  injurious  to  health.  It 
is  nevertheless  true  that  heavy  algae  growths 
will  often  render  the  water  unfit  for  general 
household  use,  and  under  such  conditions 
money  is  freely  spent  for  spring  waters,  more 
acceptable  in  appearance  but  not  always  as 
safe  for  drinking  purposes  as  the  public  sup- 
ply. 

Numerous  plans  for  the  elimination  of  algae 
troubles  have  been  suggested ;  among  them 
may  be  mentioned  sand  filtration  and  aeration, 
the  removal  of  organic  deposits  from  the  bot- 
tom of  the  reservoir,  covering  the  reservoir  to 
keep  out  the  sunlight  necessary  for  the  life  of 
the  algae,  and  copper  sulphate  treatment.  The 
first  two  methods  are  expensive  and  not  al- 
ways successful.  Covering  the  reservoir  is 
effective  but  pra  ticable  only  with  small  reser- 
voirs. Copper  sulphate  treatment  has  been 
quite  extensively  used  in  this  country  and 
abroad,  and  minute  quantities  of  this  chemical 
added  to  the  water  will  usually  destroy  algae 
growths  without  affecting  the  safety  of  the 
water  for  drinking  purposes,  but  this  treat- 
ment requires  expert  supervision,  as  the  prob- 
lems involved  are  complicated.  No  .single 
method,  then,  is  applicable  in  every  case  and 
the  satisfactory  solution  of  each  problem  can 
be  determined  only  by  a  careful  study  of  local 
conditions. 
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Deforestation  and  Stream  Flow  With 

Special    Reference    to    the    Upper 

Mississippi  River  and  Two  of 

Its  Navigable  Tributaries, 

the  St.  Croix  and  the 

Chippewa. 

Contributed  by  Charles  W.  Durham.  Principal 
Assistant  Engineer  Upper  Mississippi  River 
Improvement,  Roclv  Island,  111. 

As  regards  the  influence  of  forests  on 
stream  flow,  statements  have  been  so  fre- 
quently made  by  experts  in  forest  conserva- 
tion and  others,  that  forests  conserve  and  reg- 
ulate the  flow  of  a  stream,  and  that  deforesta- 
tion is  the  cause  of  greater  and  more  frequent 
floods  and  also  of  a  lessened  summer  flow  or 
lower  waters,  that  it  has  come  to  be  the  gen- 
eral opinion,  and  superficial  writers  and  talk- 
ers take  these  data  for  granted. 

That  this  may  be  the  case  of  some  moun- 
tain streams  or  others  of  great  fall  running 
through  a  hilly  country  where  the  forests  have 
been  cut  away,  and  fires  have  swallowed  up 
the  debris  preventing  or  hindering  the  ordi- 
nary second  growth,  and  the  formation  or  pres- 
ervation of  a  soil  covering  adapted  to  the  re- 
tention of  water,  can  readily  be  seen.  But 
\t  should  be  remembered  that  the  second 
growth,  in  most  cases,  rapidly  follows  de- 
forestation and  is  perhaps  as  efficient  for 
checking  the  flow  of  water  as  the  original 
forest. 

In  the  great  majority  of  cases  and  especially 
of  the  tributary  logging  streams  of  the  upper 
Mississippi  River,  the  St.  Croix,  Wisconsin, 
Chippewa  and  Black,  of  which  a  very  large 
percentage  of  the  water  sheds  was  formerly 
covered  by  forests  of  pine  but  now  well  nigh 
deforested,  the  supposed  resultant  floods  and 
droughts  do  not  materialize,  and  the  writer 
knows  that  the  destruction  of  the  pine  for- 
ests has  not  had  the  genera!  effect  so  per- 
sistently proclaimed,  and  surely  not  on  the 
upper  Mississippi  and  its  navigable  tributaries. 
John  R.  Freeman  remarks: 

It  Is  my  belief,  based  on  many  years  observa- 
tion, that  the  lumbering  and  the  clearinK  for 
agriculture  that  have  been  going  on  in  these 
Eastern  mountain  regions  for  the  past  hundred 
years  have  not  measurably  affected  the  flow  In 
flood  or  drought  of  any  important  rivers  of  the 
White  Mountains  or  of  the  Adirondack  region, 
and  probably  not  of  those  of  the  Southern  Ap- 
palachians. The  dally  flow  of  the  Merrimack 
probably  has  been  observed  with  precision  for  a 
longer  period  than  any  other  large  American 
river  and  these  precise  measurements  reveal  no 


progressive  increase  in  intensity  of  flood  or 
drought   and   no   decrease   of   average   flow. 

While  floods  and  droughts  are  primarily  de- 
pendent upon  the  quantity  of  precipitation, 
yet  gage  records  show  that  it  is  not  always 
the  greatest  precipitation  of  a  year  whether 
local  or  general,  that  is  responsible  for  the 
greatest  floods  although  such  precipitation 
usually  is  beneficial  as  regards  low  waters,  but 
cloudbursts  or  continuous  heavy  rains  coming 
perhaps  on  a  large  precipitation  of  winter  snow 
and  ice.  cause  the  smaller  streams  to  swell 
and  their  banks  to  overflow. 

There  are  abundant  reasons  for  forest  pro- 
tection by  the  state  and  the  nation  without 
bringing  to  its  support  mistaken  conclusions 
as  to  its  effect  on  navigable  streams.  Such 
a  statement  as  the  one  quoted  below  made  by 
a  writer  in  a  well  known  magazine,  has  a 
hurtful  tendency  as  regards  forest  preserva- 
tion and  brings  out  a.gainst  it  the  unbelievers 
in  the  doctrine  so  rashly  expressed. 

If,  as  is  sure  to  happen  unless  decisive  action 
is  taken,  the  forests  are  wiped  out  of  existence 


within  the  next  fifty  years,  what  will  be  the 
certain  results?  Floods,  which  now  do  damage 
yearly  to  the  extent  of  a  hundred  million  dollars. 
will  be  more  common  and  disastrous  in  the  pro- 
portion of  two  or  three  to  one;  whole  square 
miles  of  what  is  now  fertile  farming  land  will 
be  cut  up  into  ditches  and  ridges  and  rendered 
absolutely  useless;  irrigated  farming  will  \anl9h 
lUterly  and  the  splendid  project  of  a  great  sys- 
tem or  inland  waterways,  navigable  all  the  year 
round,   will   become   forever  impossible. 

Can  anything  be  more  absurdly  intemperate 
than  such  statements  made  perhaps  without 
a  scintilla  of  provable  truth,  as  witness  "inland 
waterways,  navigable  all  I  he  year  round"? 

It  is  well  known  to  every  student  of  na- 
tional law  that  the  restriction  of  deforestation 
is  not  properly  a  subject  of  national  control 
unless  it  can  be  shown  that  the  conditions  ma- 
terially afltect  the  navigability  of  streams, 
which  has  not  as  yet  been  proven  although 
claimed  as  an  axiom. 

Leonard  S.  Smith  in  "Water  Powers  of 
Wisconsin"  says : 

The    once    popular    belief    that    the    deforested 


TABLE    I— SHOWING    BY    YEARS    FOR    THE    ST.  CROIX  AND   CHIPPEWA.    THE   LOG   CUT. 

THE      AREAS      OF      DEFORESTATION.      THE  HIGHEST     AND  LOWEST     OPEN     RIVER 
W.\TERS    AND    THE    PERCENTAGE    OF    DEFORESTATION. 

Area  St.  Croix  Chippewa 

Logs  defores-  at  Prescott  at  Reeds        Percentage 

cut  tated.     Total  area  and  Hastings.  and  Winona.       of  entire 

M.  ft.  peryr.    deforestated  H.W.  UW.  H.W.  L.W.  water  shed 

Year.                                    B.  M.  .si|.  miles,  sq.  miles.  feet.  feet.  feet.  foot,  deforested. 

1875 530,032  lis  IIS  ...  ...  -OOT 

1876 35.). 318  7:'  197  ...  ...                                                       Oil 

1877 204.600  4,~,  242  ...  ...  -014 

1878 435.238  97  339  ...  0.5  ...  u.l              020 

1879        650.03G  145  484  10.7  1.1  9.0  0.7  .0Sr> 

1880"            919,139  205  685  16.S  1.3  16.9  1.6  .041 

1881    1,000,000  223  90S  17.6  3.1  14.4  3.0  .Oi4 

1882     878.284  196  1.104  13.3  3.9  11.9  2.5  .066 

1883    825,640  184  1,2SS  12.7  1.3  12.2  l.S  .077 

18S4    905.14.S  202  1.490  10.8  l.S  11.4  1.7  .089 

1885     920.249  205  1,695  S.S  2.3  8.S  2.5  .101 

iSSG  '   841,676  120  1,715  9.6  0.7  10.6  1.1  .103 

1887"  632.550  143  1.S5S  10.6  0.4  10.9  1.4      111 

1888          .....     671.32S  149  2,007  13.9  2.0  14.9  2.2  .123 

iS89        678.49.-.  151  2.15S  3.8  0.4  5.3  1.1  .140 

1890 .::::......    78;mj7  i-t  2.334  «.-  0.8  s.2  1.9  .hs 

isqi                    651.372  145  2.479  7.5  0.0  8.9  0.2               163 

J892' ■....: 1,125.,304  251  2.7:50  13.2  1.1  12.1  1.5  .171 

1S93                         ...           1014.372  226  2.9.56  14.0  0.5  12.6  1.2  .189 

isM      ".": 900.320  200  :!.15(;  13.,i  —0.7  IS.S  0.4              202 

Jgq?, 995  166  222  3.378  6,5  —0.1  5.6  0.2  .212 

1896                                          726  667  162  3,540  12.8  0.5  9.5  0.6  .230 

,897 937  187  ■2':>  3.749  16.2  3.1  12.S  2.2  .236 

1808  ■■'.'!  .■.■..':: 859  164  l:'l  3.940  14.0  1.4  9.0  O.S      247 

is99             ....    802  1.53  1T;i  4,119  11.3  2.6  S.9  1.2  .258 

1900  ■;:::::             loiMi  iso  4299  s.4  o.s  8.5  0.1       272 

901                 ...            1.090  661  243  4.542  9.5  2.0  7.1  0.9  .285 

1002                 9S4.577  219  4.761  8.8  LS  5..^  0.7  .293 

903::  ;                 59042  m  4.S92  12.5  s.s  u.o  2.5  .30s 

Hot                                .             524  513  117  5.009  11.3  2.2  7.9  1..  .366 

loos:::::::  :         .    «9os2  m  6:120  h.j  s.s  10.1  2.^  .357 

1906        301.564  67  6. 187  13.5  4.9  10.1  3.4  .J. I 

1007 265.748  o9  6.246  13.6  3.4  10.0  2.1      374 

1908 :            143  839  32  6.27S  14.8  3.4  10.3  0.9      .S7« 

1009 123  °83  28  6,306  11.6  S.l  7.7  1.7  .|7i 

}5?0 123283  ...  C.SOf.  10.7  0.1  8.0  0.2  .|7» 

jq  1 r3'28s  ...  6.306  5.3  0.3  9  7  0.6  .17* 
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areas  were  worthless  after  the  loss  of  their 
timber  has  given  way  in  the  past  ten  years  to 
a  general  confidence  in  their  agricultural  possi- 
bilities as  is  shown  by  the  rapidity  with  which 
these  lands  are  being  opened  up  by  farmers  and 
by  tlieir  rapid  appreciation  in  market  value. 
Attention  is  also  called  to  the  fact  that  large 
areas  of  the  original  timber  consumed  by  forest 
fires  have  been  replaced  by  a  second  growth  of 
timber,  much  of  it  in  the  form  of  dense  thickets, 
which  shade  and  protect  the  ground  more  effect- 
ually e%en  than  the  original  forest. 

Tims  the  lumber  barons  are  shown  to  be 
public  benefactors  instead  of  despoilers  of  the 
public   weal. 

It  is  noted  that  Mr.  .Smith  says  nothing  of 
soil  wash,  floods  and  drought  as  incidental^  to 
or  succeeding  the  destruction  of  the  vast  pine 
forests  of  the  Forest  State.  Major  C.  S. 
Riche,  Corps  of  Engineers,  in  a  paper  upon 
the  effects  of  deforestation  on  stream  flow  of 
the  upper  Mississippi  River  takes  into  con- 
sideration (as  there  has  been  very  little  de- 
forestation of  the  banks  of  the  main  stream) 
its  tributaries,  the  St.  Croi.x,  Chippewa,  Black 
and  Wisconsin,  as  well  as  the  upper  Mississip- 
pi above  the  Falls  of  St.  Anthony,  all  of  which 
streams  combined  represent  a  drainage  area 
or  water  shed  of  51,798  square  miles  and  con- 
tribute to  the  main  stream  by  far  the  greater 
portion  of  its  water.  Without  giving  much 
consideration  to  the  soil  wash  (there  being  in 
fact  very  little  on  the  upper  Mississippi),  the 
second  growth,  the  humus  and  other  features 
to  which  forester  writers  have  given  so  much 
attention,  he  undertakes  to  show,  and  the 
writer  thinks  he  does  show  conclusively,  that 
deforestation  has  not  been  ( so  far  as  can  be 
seen  in  connection  with  this  stream)  at  all 
detrimental  in  increasing  floods  and  intensify- 
ing tlie  droughts,  although  18  per  cent  or  9,391 
square  miles  of  area  have  been  denuded  of 
pine  tree  growth.  The  gage  records  at  Du- 
buque, a  locality  on  the  main  stream  below 
the  mouths  of  all  the  tributaries  mentioned 
show  that  in  early  years,  before  deforesta- 
tion either  by  lumbermen  or  farmers  had 
made  much  progress,  the  floods  were  higher 
and  more  frequent  and  the  extremely  low 
water  occurred  oftener  than  in  later  years 
when  deforestation  had  culminated  in  the  al- 
most entire  obliteration  of  the  pine  forests  of 
the  water  sheds  of  the  tributaries. 

The  writer  will  undertake  to  show  the  ex- 
tent and  the  effects  of  deforestation  on  the 
two  navigable  tributaries  of  the  Mississippi, 
the  St.  Croix  and  the  Chippewa,  which,  it  is 
believed,  have  been  despoiled  to  a  greater  ex- 
tent of  their  forest  growth  than  any  other 
large  streams  on  this  continent  or  perhaps  in 
the  world. 

The  Chippewa,  which  has  furnished  enor- 
mous quantities  of  pine  and  other  timber,  has 
its  source  near  the  Michigan  boundary  of 
the  State  of  Wisconsin  and  flowing  in  a  south- 
erly direction  joins  the  Mississippi  at  Reed's 
Landing,  77  miles  below  St.  Paul.  It  is  267 
miles  in  length  with  a  drainage  area  of  9,530 
square  miles,  the  greater  part  of  which  be- 
fore deforestation  began  was  covered  with 
forests.  Of  late  years  the  land  from  which 
"  the  timber  has  been  removed  is  being  rapidly 
taken  up  by  settlers  so  that  there  is  practical- 
ly  no  second  growth. 

As  regards  the  Chippewa  extraordinary 
overflows  or  floods  occurred  in  1838,  '47,  '55, 
'58.  '66.  '80  and  '84,  but  since  1884  there  has 
been  no  memorable  flood  and  it  will  be  noted 
tliat  these  floods  took  place  before,  or  during 
the  comparative  infancy  of,  deforestation. 
The  flood  of  1884,  the  latest  of  those  men- 
tioned (26  ft.  at  Chippewa  Falls.  27  ft.  at  Eau 
Claire),  was  productive  of  gre.i»  damage  and 
is  attributable  to  an  unusuall\-  great  rainfall 
over  a  comparatively  small  area,  in  combina- 
tion with  the  breaking  of  two  reservoirs  con- 
taining together  900,000,000  cu.  ft.  of  water, 
but  even  this  great  quantity  of  water  was  pro- 
ductive of  only  an  ordinary  high  water  stage 
at  the  mouth  of  the  river. 

The  St.  Croix  also  rises  near  the  Michigan 
boundary  and  flows  in  a  parallel  direction  to 
that  of  the  Chippewa  and  empties  into  the 
Mississippi  at   Prescott   about  30   miles  below 


TARTTT    IT A\'KR^OE    ANNUAL    RAINFAL.L 
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WITH     EXTREME    HIGH     AND  LO^     WA- 
TERS    AT     THE     MOUTHS     OF     THE     ST. 
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Prescott.  Landing. 

Rain-      High    Low  High     Low 
tall.       water,  water,  water,  water. 

Year.                     Ins.          Ft.         Ft.  Ft       Ft 

1902 30.11           S.S         1.3  5.3         0.7 

1903 39.60         12.5         3.3  11.0         2.S 

1904 35.91         11.3         2.2  7.9         1.7 

1905 35.9S         14.1         3.8  10.1         2.6 

1906 36.11         13.9         4.9  10.1         3.4 

1907 25.86         13.6         3.4  10.0         2.1 

1908 29.79         14.3         2.4  10.3        0.9 

1909 30.26         11. G         3.1  7.7         1.7 

1910 20.37          10.6         0.0  8.0         0.2 

1911 3.1.79           5.3         0.2  9.9         0.6 


St.  Paul.  It  is  168  miles  long  and  its  drain- 
age area  of  7,146  square  miles  was  once  well 
nigh  covered  with  forest  growth.  These  lands 
were  formerly  thought  to  be  barren  and  worth- 
less, but  since  deforestation  settlers  are  rap- 
idly coming  in  and  taking  up  for  cultivation 
the  sites  of  former  pine  forests.  The  highest 
floods  recorded  at  Stillwater,  23  miles  up  the 
St.  Croix,  were  19.7  ft.  in  1850,  16.9  ft.  in  1880 
and  17.8  ft.  in  1881. 

Settmg  aside  for  the  present  the  considera- 
tion of  the  precipitation  of  summer  rain  and 
winter  snow,  which  governs  in  no  small  de- 
gree the  extent  and  duration  of  floods  and 
low  waters,  it  is  found  necessary  on  account 
of  lack  of  suflicient  records  of  precipitation, 
except  in  late  years,  to  use  the  river  gage 
records  in  forming  our  opinion  as  to  both 
floods  and  droughts,  and  it  was  further 
thought  best  to  use  the  records  taken  at  or 
near  the  mouths  of  the  rivers  as  being  less  af- 
fected by  logging  dams  and  reservoirs  than 
points  at  a  distance  up  the  streams.  For  this 
reason  gage  records  for  the  St.  Croix  used  in 
the  following  tables  are  taken  at  Prescott  sup- 
plemented by  those  at  Hastings,  three  miles 
above  on  the  Mississippi,  and  for  the  Chip- 
pewa at  Reed's  Landing,  and  Winona  38  miles 
below,  which  gages  in  both  cases  have  always 
been  in  close  accord  especially  at  low  stages. 

In  Table  I  deforestation  begins  with  118 
square  miles  in  1875  and  increases  to  a  total 
of  6,306  square  miles  at  the  close  of  1909. 
which  is  37.8  per  cent  of  the  combined  drain- 
age areas  (16,676  square  miles)  of  the  two 
streams.  While  this  area  of  deforestation  is 
incomplete  as  not  including  the  ravages  of  for- 
mer years  by  lumbermen  and  the  smaller  de- 
struction by  farmers,  it  affords  a  good  idea 
of  the  enormous  extent  to  which  such  de- 
forestation has  been  carried,  and  it  will  be 
noted  that  the  very  highest  floods  took  place 
before  deforestation  had  made  much  progress, 
due  attention  being  given  to  cases  previously 
cited  especially  in  regard  to  the  Chippewa. 
Deforestation   in   1910  and   1911   is  negligible. 

The  quantity  of  logs  cut  on  the  St.  Croix 
and  the  Chippewa  has  been  ascertained  from 
year  to  year  by  the  "Northwestern  Lumber- 
man" and  in  this  article  the  cut  of  the  two 
rivers  has  also  been  combined.  The  cutting 
and  rafting  of  logs  had  been  going  on  for 
many  years  prior  to  1875.  the  year  of  our 
first  record,  but  not  on  so  large  a  scale  as 
subsequently. 

For  the  past  few  years  the  log  cut  has 
been  chiefly  on  the  upper  Mississippi  above  the 
Falls  of  St.  Anthony  as  the  pineries  of  the 
St.  Croix,  Chippew^a,  Black  and  Wisconsin 
were  practically  exhausted  some  years  ago. 
The  average  cut  is  estimated  at  7,000  ft.  to 
the  acre  as  ascertained  from  lumbermen  most 
familiar  with  log  cutting  and  with  this  unit 
the  mileage  of  deforestation  as  given  in  the 
table  was  calculated. 

The  low  stages  indicated  at  the  mouths  of 
the  St.  Croix  and  Chippewa  were  also  prev- 
alent on  the  Mississippi  'River,  and  its  tribu- 
taries above  the  mouth  of  the  Missouri,  and 
were  due  to  the  small  precipitation  in  the 
summer  months ;  those  at  Prescott  were  also 
affected  by  the  operation  of  logging  dams.  In 
1910  the  precipitation  was  only  about  60  per 
cent  of  the  normal,  and  at  all  points  on  the 
upper    Mississippi    the    river    fell    to    the    low 


water  of  1864,  which  is  the  extreme  low  water 
datum. 

High  water  (over  12  ft.)  at  mouth  of  the 
St.  Croix  and  Chippewa,  occurred  as  shown 
in  Table  I,  but  none  of  the  high  waters,  ex- 
cept those  of  1880,  1881  and  1897  in  the  St. 
Croix  and  1880  in  the  Chippewa,  are  to  be 
considered  as  floods,  the  remainder  being  good 
navigation  stages  only  and  not  detrimental. 
It  is  to  be  noted  also,  that  when  such  good 
stages  occur,  the  low  water  periods  of  the 
same  year  are  generally  higher  than  mean  low- 
water,  which  may  be  put  at  1.5  ft. 

The  big  floods  in  the  St.  C'.oix  and  the 
Chippewa,  except  that  of  197  in  the  St.  Croix, 
occurred  before  deforestation  was  much  ad- 
vanced, and  if  we  consider  the  floods  of  the 
St.  Croix  and  Chippewa  in  early  years,  the  in- 
fluence of  deforestation,  if  any,  on  floods  can- 
not be  considered  as  detrimental  on  these 
streams. 

As  regards  low  water,  stages  below  1.5  be- 
ing so  considered,  the  deductions  from  Table 
I  are  not  so  obvious,  but  it  is  noted  that  in 
the  17  years,  from  1878  to  1894,  inclusive,  the 
stage  fell  below  mean  low  water  13  times,  and 
from  1895  to  1911,  inclusive,  an  equal  period, 
only  7  tiines. 

The  precipitation  records  for  northern  Wis- 
consin, covering  the  drainage  areas  of  the  St. 
Croix  and  Chippewa,  are  available  from  1902 
onlv,  as  observed  at  27  stations,  and  as  given 
in  Table  II. 

The  average  rainfall  for  the  past  10  years 
was  31.97.  From  Table  II  it  will  be  seen  that 
no  very  high  water  occurred  from  1902  to 
1911,  and  no  very  low  water,  except  in  1910 
and  1911,  due,  in  the  former  year,  to  an  ab- 
normally small  precipitation,  and  in  the  lat- 
ter to  a  distribution  of  it  over  the  entire  year. 

From  the  "Water  Powers  of  Wisconsin" 
we  learn  that  the  average  rainfall  for  the  en- 
tire state  for  the  25  years  prior  to  1907  was 
32.3  ins.,  but  the  Weather  Bureau  records  for 
the  past  10  years  show  an  average  annual 
rainfall  of  32.37  ins.,  from  which  it  appears 
that  the  extensive  deforestation  in  Wisconsin 
has  not,  so  far  as  can  be  ascertained,  di- 
minished the  precipitation,  but  has  apparently 
slightly  increased  it. 

Willis  L.  Moore,  Chief  of  the  U.  S.  Weatli- 
er  Bureau,  says  in  a  recent  report,  and  his 
deductions  harmonize  with  my  own  views : 

The  record.s  of  precipitation  show  no  material 
change;  in  fact,  the  indications  are  that  Instead 
of  a  diminishing  rainfall  we  have  the  evidence 
that  If  there  is  any  variation  at  all  in  precipita- 
tion it  is  a  slight  increase  •  •  *.  On  the  whole 
it  is  probable  that  forests  have  little  to  do  with 
the  height  of  floods  in  main  tributaries  and 
principal  streams  since  they  occur  as  a  result  of 
extensive  and  heavy  rains  after  the  ground  is 
everywhere  saturated  or  when  heavy  warm 
rains  come  on  the  top  of  deep  snows  •  •  •. 

Rainfall  is  the  result  of  such  fundamental  and 
great  causes  as  not  to  be  appreciably  affected 
by  the  planting  or  cutting  away  of  forests.  A 
flood  in  any  kind  of  a  stream  is  wholly  caused 
by  the  precipitation  from  its  entire  water  shed 
or  those  of  the  main  tributaries. 

Some  of  the  forest  conservation  people 
claim  that  the  forests  by  storing  the  waters 
from  rain  and  melting  snow  and  paying  them 
out  gradually  equalize  the  run-off ;  that  they 
increase  precipitation,  that  they  prevent  soil 
erosion  and  consequent  choking  of  streams 
with  silt;  and  that  deforestation  is  the  cause 
of.  more  frequent  and  severe  floods  and  low 
waters. 

My  conclusions  are  that  the  destruction  of 
the  pine  forests  in  Wisconsin  has  had  no  ef- 
fect whatever  in  creating  or  increasing  flood? 
and  droughts  in  tributary  streams  or  in  the 
upper  Mississippi,  inasmuch  as  these  features 
are  controlled  by  precipitation,  which  has  not 
increased  or  decreased  to  any  marked  extent, 
at  least  not  during  the  periods  of  accurate  ob- 
servations made  by  the  Weather  Bureau.  The 
high  waters  are  not  higher  nor  the  low  wa- 
ters lower  than  formerly,  nor  are  they  of 
greater  frequency  and  duration,  and  the  ten- 
dency appears  to  be  of  late  years  favorable  to 
navigation  in  both  respects. 
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Railroad      construe  t  i  o  n 
The    Doings      ^^o'''^^    ^s    regards    the    let- 
nf    the  ''"^    "'     "^^^    contracts    at 

\j.T      1  ''^■'*^'-    '^    beginning    to    tall 

Week.  off  a  bit  with  the  approach 

of  cold  weather.  A  num- 
ber of  contracts,  however. 
have  been  let  in  the  past  few  days  and  there 
are  some  prospects  of  big  work  coming  up 
in  the  near  future.  Perhaps  the  most  in- 
teresting development  in  the  latter  line  is  tlie 
report  that  the  New  York,  New  Haven  & 
Hartford  R.  R.  has  decided  to  proceed  im- 
mediately with  the  construction  of  the  West- 
chester Northern  R.  R.  This  line  is  to  ex- 
tend from  White  Plains,  N.  Y.,  to  Danbury, 
Conn.,  and  will  cost  something  like  $7,000,00ij. 
Among  the  contracts  awarded  recently  are 
the  following:  Grant  Smith  &  Co.,  St.' Paul, 
Minn.,  for  constructing  terminal  tracks,  con- 
crete bridges,  etc.,  at  Minneapolis,  Minn.,  for 
the  Electric  Short  Line  Ry. ;  H.  F.  Balch,  for 
grading  from  Medicine  Lake  to  Lake  Minne- 
tonka  for  the  Electric  Short  Line  Ry. ;  Gregg 
&  Co.,  Zanesville.  O.,  for  constructing  short 
street  car  line  at  New  Lexington,  O. ;  \'aney 
Construction  Co.,  Kennewick,  Wash.,  for 
constructing  3-mile  extension  of  the  Corwiche 
branch  of  the  North  Yakima  &  Valley  Ry. 
in  Washington :  Seims-Carey  Co.,  St.  Paul, 
Minn.,  for  20  miles  of  line  between  Great 
Falls,  Mont.,  and  Choteau,  for  the  Great 
Falls  &  Teton  R.  R. ;  McGre.gor  Bros,.  St. 
Cloud,  Minn.,  for  K-i  miles  of  work  on  the 
Plaza  extension  of  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  Rv. ;  D.  W.  Cooley,  Wa- 
terbury.  Vt.,  for  grading  4%  miles  of  line 
from  .the  talc  mines  in  Rochester  to  a  con- 
nection with  the  Rochester  R.  R. ;  Weaver- 
Gilmore  Co.,  Morgantown,  W.  Va..  for  clear- 
ing and  grading  a  7-miIe  railroad  line  up  the 
Cheat  River  for  the  West  Virginia  Develop- 
ment Co.  The  following  have  sub-contracts 
from  Walter  H.  Denison,  Lubbock.  Tex.,  the 
general  contractor  for  the  88-mile  line  between 
Lubbock  and  Texico  for  the  Santa  Fe :  the 
sections  commence  at  Lubbock :  Miles  1  &  -. 
W  L.  Grant:  3.  4  &  5.  G.  L.  Barber:  (1,  R. 
R.  Loonev:  7.  G.  T.  Moore;  8.  J.  R.  Hale: 
n.  in,  11  &-  12,  R.  G.  Davidson:  1-3,  S.  B. 
King :  14.  G  T.  Moore :  15  &  16,  J.  R.  Llale  : 
17,  Neal  Luckie :  18.  Pate  Bros.:  IP.  20.  21 
&  22,  O  G.  Wright:  23.  24,  2.5  &  2G,  Tom  M. 
Collins:  27  &  28.  H.  P.  Dobbs;-  29  &  30. 
Horan  Bros. :  31  &  -32,  Buckbee  &  Green  :  33 
&  .34  Robert  I.  Moore;  Sf).  36  &  37,  Nels 
Anderson  :  38  &  39,  Ole  Anderson ;  41  &  42. 
Denison  Bros. :  43,  Kins'  &  Harris :  44.  4-'), 
46  &  47,  W.  T.  Hurlev;  48  &  49,  W.  H.  Deni- 
son: 50.  G.  L.  Barber:  64.  65,  66,  67,  C,S.  69 
&  70.  W.  T.  Hurley:  71  &  72.  Horan  Bros.: 
73  G  L.  Barber ;  74  &  75.  Nels  ,\nderson : 
76  &  77,  Ole  .Anderson:  78  &  79,  R.  G.  David- 
son: 81  S:  82.  Robert  T.  Moore:  83.  84,  85, 
Buckbee   &  Green. 

No  particularlv  large  pieces  of  highway 
construction  have  come  up  for  letting  since 
our  last  issue.  The  Walton  County  Commis- 
sioners of  De  Funiak  Springs.  Fla,,  Iiave  re- 
jected the  bids  for  constructing  60  miles  of 
sand-clay  roads  and  will  rcadvertise  the 
work.  .-Vt  the  recent  Alabama  good  roads 
convention  at  Binringham,  Ala.,  agitation 
was  started  for  the  issuance  of  $50,000,000 
of  bonds  for  state  aid  construction.     In   New 
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York  state  the  advocates  of  an  addi- 
tional $50,000,000  bond  issue  for  the  continu- 
ance of  the  construction  of  improved  high- 
ways are  making  a  strong  fight  with  good 
prospects  of  success.  In  the  way  of  contracts 
let  the  past  week  about  the  lar.gcst  appear  to 
be  those  of  Cuyahoga  County,  Ohio.  Bids 
on  this  work  were  opened  Oct.  !'.  The  con- 
tract for  the  improvement  of  Warren  Road 
in  Rockport  Township  was  let  to  W.  S.  Pace. 
11207  Clifton  Blvd.,  Cleveland,  at  $47,242; 
the  same  contractor  also  secured  a  $37,082 
job. 

In  the  way  of  bridge  work,  about  the 
largest  contract  of  the  past  few  days  appears 
to  be  the  one  awarded  by  the  joint  bridge 
committee  of  Essex.  Hudson  and  Bergen 
Counties,  New  Jersey.  This  contract  called 
for  the  construction  of  a  "structure  over  the 
Passaic  River,  at  Belleville,  N.  J. :  Snare  & 
Trust.  143  Liberty  St.,  New  York  City,  at 
$275,000,  being  the   successful  bidders. 

."^bout  the  biggest  piece  of  drainage  that 
has  come  un  for  letting  since  our  last  issue 
is  the  work  for  the  Indian  River  Farms  Co. 
in  Florida.  This  job  calls  for  the  construc- 
tion of  outfall  canals,  laterals  and  dikes.  The 
length  of  the  outfall  canal  is  7  miles,  with 
an  estimated  yardage  of  520,000.  The  length 
of  the  lateral  "A"  is  about  7%  miles,  with 
an  estimated  vardage  of  220,000.  The  lengtli 
of  lateral  "B"  is  about  5  miles,  with  an  esti- 
mated wardage  of  120,000.  A  dike  is  to  be  con- 
structed about  seven  miles  in  length  with 
yardage  of  50,000.  The  entire  work  is  situ- 
ated in  the  easterl-  part  of  St.  Lucie  county. 
Florida.  In  the  way  of  contracts  let,  that 
of  Brazonia  County  (Texas)  Drainage  Dis- 
trict No.  5  appears  to  be  the  largest.  This 
work  calls  for  about  160  miles  of  ditches  re- 
quiring 1,420,404  cu.  yds.  of  excavation.  The 
J,  B.  .Vrpcn  Dredging  Co.,  Houston,  Tex.,  se- 
cured   the   contract. 

Bids  are  being  asked  by  tlie  New  York 
State  Superintendent  of  Public  Works  on 
live  additional  barge  canal  terminal  contracts. 
Four  of  these  call  for  constructing  harbors 
and  dock  walls  at  Whitehall.  I'onda,  .-Xnistcr- 
dam  and  Rome,  wliile  the  fifth  contract  calls 
for  grading,  paving,  etc.,  the  proposed  termi- 
nal sites  and  approaches  in  the  city  of  Lock- 
port.  For  constructing  the  terminals  at  Her- 
kimer, N.  Y.,  the  .\etna  Construction  Co.. 
Herkimer,   secured  the  contract  at  $77,882. 


Our      old  friends,      the 

beavers      of  Bron.x     Park. 

Boair*»r           have      pulled  off     another 

,„       ■           -It    engmccring  stunt.    When 

Engineering.    ,|,^.-  i,^.,,,.^,,.  p^,,^    ;„    ^i,^. 

Park    was    liuilt,    a     I2-in. 

pipe  was  set  in  the  bed  of 
the  stream  to  carrv  off  the  surplus  water. 
This  arrangement  met  with  the  approval  of 
the  Chief  Forester,  but  the  beavers  were  not 
wildly  enthusiastic  over  it,  apparently.  Re- 
r-entlv  the  pond  has  been  "leaking."  The 
breastwork  of  the  dam  was  inspected  and 
found  to  be  in  perfect  order.  The  overflow 
continued.  Another  examination  was  made 
of  the  dam,  .some  c. f  the  water  being  drawn 
off  to  facilitate  the  work.  .'\  few  apparently 
weak  spots  were  reinforced.  The  water  kept 
washing  over  the  banks  and  threatened  to  de- 
stroy thousands  of  plants.     For  ten  davs  the 
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chief  forester  and  his  men  worked  on  the 
■"mystery."  Finally,  the  situation  became  so 
serious  that  the  pond  was  drained  and  gone 
over  thoroughly.  .Apparently  nothing  was 
wrong.  Then  a  man  looked  into  the  drain 
pipe.  Directly  in  the  center  was  a  sapling 
about  3  ins.  in  diameter  and  4  ft.  long.  From 
the  top  to  the  bottom  was  a  succession  of 
various  sized  limbs  all  obviously  selected  to 
fill  up  corners  and  nooks.  The  shoots  had 
been  carefully  gnawed  in  the  middle  so  that 
they  could  be  forced  into  the  joint  of  the 
pipe  to  follow  the  curve.  Then  all  the  spaces 
had  been  filled  with  mud  To  complete  this 
engineering  feat,  the  beavers  must  have  made 
innumerable  trips  to  the  bottom  of  the  pond 
to  get  the  "mortar,"  but  when  the  work  was 
done  it  defied  the  water.  The  drain  pipe  had 
to  be  taken  o_t  before  the  tree  could  be  re- 
moved and  then  it  took  several  hours  to  clear 
the  pipe.  .\  screen  is  to  be  placed  over  the 
top  now  to  prevent  a  repetition  of  the  beav- 
ers' work. 


Every     now      and      then 
Ocean  to        ^"'"e    ambitious    plan    for 
_  long   distance  highway  con- 

Ucean  struction  makes  its  appear- 

Highway.  ance.  The  latest  scheme  is 
for  an  ocean  to  ocean 
macadam  road.  This  proj- 
ject  was  first  outlined  some  five  weeks  ago 
at  a  banquet  of  Indiana  automobile  manufac- 
turers and  dealers.  The  proposition  pro- 
vides for  the  creation  of  a  fund  by  subscrip- 
tion from  motor  car  and  accessory  manufac- 
turers and  dealers,  each  subscription  to  equal 
1  per  cent  of  the  year's  gross  earnings  of 
the  subscribers.  These  subscriptions  are  to  be 
divided  into  three  or  five  annal  payments  as 
decided  by  a  national  committee  to  be  elected 
later  by  tlie  subscribers.  The  assessments  in 
signed  agreements  are  to  be  made  payable  to 
trust  companies  to  be  hereafter  selected.  .-\c- 
cording  to  the  plans,  not  a  dollar  is  to  be 
spent  until  the  entire  subscription  of  at  least 
$10,000,000  is  .guaranteed.  With  this  fund  it 
is  proposed  to  buy  the  materials  and  furnish 
them  free  to  the  counties  through  which  the 
road  will  pass,  'l  he  cost  of  the  construction 
work  is  to  be  borne  by  the  state  or  counties. 
The  promoters  figure  that  a  fund  oi  at  lea.'-t 
$10,000,000  can  bo  secured  by  these  subscrip- 
tions. It  is  stated  that  the  sum  of  Jl.OrtO.rtiXl 
has  already  been  pledged. 


Street    cleaning    methods 

Street  Cleaning ''.^^■^'    improved    somewhat 
.       (J,  "smco   the   time   ^am    .\ller- 

As   one  |,^„  ^ygg  running   for  Mav- 

is Did.  or   of    Chicago.      But   even 

now  the  conditions  de- 
scribed by  Sam  in  one  of 
his  memorable  speeches  are  sometimes  oli- 
served.  .-Vccordiiig  to  the  Saturda.v  Evening 
Post,  Sam  was  discoursing  on  the  waste  of  iho 
taxpayers'  money  in  nnneccssarv  street  clean- 
ing. "What  happens?"  he  asked  passionate- 
ly. "What  happens?  One  of  them  white 
wings  comes  along  and  he  brushes  the  dirt 
in  the  street  up  into  a  niyrapid.  Then  the 
wind  comes  along  and  blows  down  the  niyra- 
nid.  Then  the  while  wing  brushes  it  up  again 
into  another  myrapid.  .\nd  so  on  ad  in- 
finitesimal." 
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Mr  Paul  K.  Sheidler  of  St.  Paris,  O..  has 
been  appointed  assistant  deputy  engineer  in  the 
Ohio    State   Highway   Commission. 

Mr.  LesHe  C.  Frank  has  resigned  his  posi- 
tion as  engineer  with  the  Baltimore  Sewerage 
Commission  and  will  take  up  sewerage  work 
in  Germany. 

Mr.  William  T.  Donnelly,  consulting  engi- 
neer of  New  York  City,  has  been  appointed 
consulting  engineer  of  the  New  London,  Conn., 
Harbor   Commission. 

Mr.  George  A.  Ralph,  State  drainage  com- 
missioner for  Minnesota  for  the  past  12  years. 
has  resigned  and  will  engage  in  consulting 
drainage  work  in  Kentucky. 

Major  W.  W.  Crosby,  consulting  engineer, 
announces  the  removal  of  his  offices  to  1431 
Munsey  building,  southeast  corner  of  Fayette 
and  Calvert  streets,  Baltimore,  Md. 

Mr.  R.  D.  Brown  has  resigned  as  city  en- 
gineer of  St.  Catharines,  Ont.,  to  accept  an  ap- 
pointment by  the  government,  under  the  su- 
perintendent of   the   new   Welland  Canal. 

D.  K.  Miller  will  be  general  superintendent 
in  charge  of  the  water  and  sewer  systems,  re- 
cently purchased  by  the  city  of  Port  Arthur, 
Texas,  from  the  Port  Arthur  Water  Co. 

Mr.  Charles  H.  Pierce,  assistant  engineer 
of  the  U.  S.  Geological  Survey,  who  has  been 
stationed  in  the  Hawaiian  Islands  for  the  past 
two  years,  investigating  the  water  resources 
of  that  territory,  has  been  transferred  to 
WashingtOi.,  D.  C, 

Mr.  H.  A.  McCulloch  has  resigned  as  gen- 
eral manager  for  the  Southern  Railways  of 
Peru,  S.  A.,  and  will  go  to  Argentina  to  take 
a  similar  position.  Mr.  McCulloch  has  held 
the  position  with  the  Southern  Railways  for 
the  past  four  years. 

Dr.  Henry  S.  Drinker  of  South  Bethlehem, 
president  of  Lehigh  University,  has  been 
chosen  as  a  member  of  the  executive  commit- 
tee of  the  Water  Conservation  .\ssociation  of 
Pennsylvania,  and  has  accepted  the  appoint- 
ment. 

Mr.  Kern  Dodge,  one  of  the  foiKiders  and 
for  many  years  one  of  the  partners  of  the  en- 
gineering firm  of  Dodge  &  Day,  has  opened 
an  office  in  the  Morris  building.  Philadelphia, 
where  he  will  devote  his  time  to  the  engi- 
neering and  financing  of  public  service  prop- 
erties. 

H.  R.  Fardwell.  formerly  sewer  commis- 
sioner, and  R.  M.  Bristol,  until  recently  prin- 
cipal assistant  engineer  of  the  Sewer  Depart- 
ment at  St.  Louis,  have  formed  the  firm  of 
Fardwell  &  Bristol,  engineers  and  contractors, 
and  hue  opened  an  office  at  510  Third  Nation- 
al Bank  building.  St.  Louis. 

Mr.  Joseph  Mullen  has  been  appointed  en- 
gineer of  maintenance  of  way  for  the  Cleve- 
land, Cincinnati.  Chicago  &  St.  Louis  Ry., 
succeeding  Mr.  Paul  Hamilton,  who  has  been 
appointed  engineer  of  track  and  roadway,  with 
office  at  Cincinnati.  Mr.  Mullen's  headquar- 
ters will  be  at  Gallon,  Ohio. 

Mr.  Morris  Knowles,  a  Pittsburgh  engineer, 
and  president  of  the  new  Water  Conservation 
Association  of  Pennsylvania,  is  making  a 
series  of  addresses  in  the  principal  cities  of 
Pennsylvania  for  the  purpose  of  stirring  up 
interest  in  the  water  question.  He  has  agreed 
to  give  a  free  illustrated  lecture  in  any  city 
desiring  him  to  do  so. 

The  practice  of  patent  and  trade-mark  law 
of  the  firm  of  Brown  &  Williams,  15.50  Mo- 
nadnock  block,  Chicago,  will  be  continued  by 
the  new  firm  of  Brown,  Williams,  Bell,  Han- 
son &  Boettcher.  The  three  new  members, 
Albert  C.  Bell,  a  graduate  of  Cornell  Univer- 
sity, and  formerly  in  charge  of  the  patent  de- 
partment of  the  Stromberg,  Carlson  Telephone 
Mfg.  Co. ;  Harvey  L.  Hanson,  and  Arthur  H. 
Boettcher,  have  been  for  years  actively  asso- 
ciated  with  the  firm. 


Dr.  Ching  Chun  Wang,  a  graduate  of  the 
State  School  of  Railway  Engineering  and  Ad- 
ministration at  the  University  of  Illinois,  has 
been  appointed  by  the  Chinese  government 
as  assistant  director  of  the  entire  system  of 
government  railways  in  the  republic,  and  will 
also  have  special  charge  of  the  Peking-Muk- 
den line. 

Mr.  C.  W.  Cochran  has  been  appointed  en- 
gineer of  maintenance  of  way  for  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.,  with 
headquarters  at  Mt.  Carmel,  111.  He  suc- 
ceeds Mr.  W.  C.  Kegler,  who  has  been  trans- 
ferred to  the  same  office  at  Mattoon,  III.  Mr. 
A.  F.  Maischaider  has  succeeded  Mr.  Coch- 
ran in  the  same  position  at  Wabash,  Ind. 
building,  Toledo,  O. 

Captain  Julian  L.  Schley,  nephew  of  the 
late  Rear-Admiral  Schley,  and  recently  as- 
signed by  the  War  Department  as  assistant 
engineer  for  the  District  of  Columbia,  has  re- 
turned from  a  four  months'  trip  abroad  and 
has  assumed  his  new  duties.  Captain  Schley 
will  have  under  his  supervision  the  building 
division,  the  sewerage  division,  water  depart- 
ment, municipal  architect's  office,  gas  and 
meter  inspection,  etc.,  and  will  also  serve  as 
member  of  the  board  for  condemnation  of 
unsanitary  buildings. 

Civil  Service  Examinations 

The  State  Civil  Service  Commission  of  New 
York   will   hold   examinations  as  follows: 

Engineering  Draftsman,  $4  to  $5  per  day, 
Nov.  2. 

Junior  Statistician,  $1,200,  men  only,  Nov.  2. 

The  United  States  Civil  Service  Commis- 
sion  announces  examinations  as   follows : 

Draftsman  (marine  engines  and  machinery), 
$1,380  and  $1,500,  Nov.  6,  7,  8. 

Mineral  Technologist,  $3,000,  Nov.  8. 

Mine  Sanitary  Engineer,  $1,800  to  $2,400, 
Nov.  9. 


INDUSTRIAL 


Pilkington  Bros..  England,  have  purchased 
a   Ruggles-Coles  dryer  for  drying  glass  sand. 

The  Harde.i  Collieries,  Ltd.,  Yarm,  Eng., 
are  using  thr  e  Rug<»Ies-Coles  dryers,  pur- 
chased recently  for  treating  coal. 

The  Maryland  Steel  Co.  has  awarded  the 
contract  for  the  design  and  construction  of 
the  reinforced  concrete  stock  bins  for  Blast 
Furnace  '"B"  at  Sparrow's  Point,  Md.,  to  the 
Raymond  Concrete  Pile  Co.  of  New  York 
and    Chicago. 

The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  the  concrete  piles  for  the  founda- 
tions of  a  building  to  be  erected  for  the 
.-\merican  .-Xgricultural  Chemical  Co.  at  Bliss- 
ville,  L.  I...  A.  H.  Nickerson.  engineer;  Tur- 
ner  Construction   Co..  general  contractors. 

The  Rensselaer  Valve  Co.,  Troy,  N.  Y..  has 
consolidated  its  St.  Louis  and  Chicago  offices, 
and  all  communications  should  be  addressed 
to  1108-9  Monadnock  Bldg.,  Chicago,  111.  Mr. 
M.  H.  Collins  will  still  have  charge  and  man- 
age the  territory  that  was  formerly  under  the 
St.  Louis  office,  while  Mr.  A.  E.  Jones  will 
remain  manager  of  the  territory  that  was  . 
formerly  and  is  now  the  territory  of  the  Chi- 
cago office.  This  is  a  correction  of  the  item 
appearing   in   our   Sept.   25  issue. 

The  MacVrtbur  Concrete  Pile  &  Founda- 
tion Co.,  11  Pine  St.,  New  York,  has  been 
awarded  the  contract  for  placing  the  founda- 
tions of  the  new  2.000.000  cu.  ft.  gas  holder 
for  the  Queens  Borough  Gas  &  Electric  Co., 
Rockaway  Park,  N.  Y.  This  foundation  will 
be  composed  of  about  800  pedestal  piles.  The 
Reter-Conley  Mfg.  Co.,  Pittsburgh,  is  the 
general  contractor.  The  Mac.'\rthur  Concrete 
Co.  also  has  been  awarded  the  contract  for 
placing  the  foundations  of  the  17-story  At- 
lanta Realty  Co.  building  at  Atlanta,  Ga.  The 
foundation  will  be  composed  of  750  pedestal 
piles.     J.  E.   R.   Carpenter.  New  York,  is  the 


architect,  and  the  Realty  Construction  Co.,  of 
Birmingham,  Ala.,  the  general  contractor. 
Other  contracts  recently  awarded  the  Mac- 
Arthur  Co.,  include  the  following:  Placing 
the  foundations  of  the  new  factory  for  the 
Crane  Co.,  Detroit,  Mich. :  placing  the  foun- 
dations for  the  Dorchester  Electric  Co.'s  new 
power  house,  Quebec,  P.  Q.,  Canada;  placing 
the  foundations  for  the  new  Fifty  Associates' 
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Concrete  Highway  Bridges. — Paper,  6x9 
ins.,  40  pp.  Universal  Portland  Cement 
Co.,  72  W.  Adams  St.,   Chicago,  111. 

A  very  interesting  booklet  giving  illus- 
trations and  descriptions  of  Minneapolis 
park  bridges  of  reinfored  concrete  and  also 
a  large  number  of  other  concrete  bridges 
throughout  the  U.  S.  A  brief  description 
of  each  bridge  is  given,  together  with  its 
cost. 

Webster  Method. — Paper,  6x9  ins.,  24  pp. 
Webster  Manufacturing  Co.,  Tiffin,  O. 

The  September  issue  of  this  bulletin  con- 
tains interesting  articles  on  the  economic 
handling  of  coal,  ashes,  sand  and  gravel 
by  means  of  Webster  conveying  machin- 
ery. An  illustrated  article  showing  the 
methods  of  making  chain  belt  is  contained 

Wilfley  Concentrator. — Paper,  6^x10  ins.. 
20  pp.  The  -Mine  &  Smelter  Supply  Co.. 
42   Broadway,   New   York   City. 

Bulletin  No.  25  illustrates  and  describes 
the  No.  6  steel  frame  Wilfley  concentrator. 

Concrete  Paving. — Paper,  Sj4x9  ins.,  44 
pp.  Thomas  Steel  Reinforcement  Co.,  1112 
Majestic   Bldg.,   Detroit,   Mich. 

This  catalog  contains  a  detailed  illus- 
trated description  of  reinforced  concrete 
pavement  as  designed  by  this  company.  A 
number  of  illustrations  of  installations  are 
given. 

Dredge  &  Dock  Work. — Paper,  12.x9  ins., 
103  pp.  The  Great  Lakes  Dredge  &  Dock 
Co.,  Chicago,   111. 

This  is  a  very  interesting  book  contain- 
ing a  brief  history  of  the  Great  Lakes 
Dredge  &  Dock  Co..  and  a  number  of  full- 
page  pictures  of  some  of  the  work  which 
the  company  has  done  in  river  and  harbor 
improvement. 

Unit    Compound     Air     Pressure. — Paper, 

3^x6'/2     ins..    24    pp.        The     Pennsylvania 
Pneumatic    Co.,    Erie,    Pa. 

This  catalog  illustrates  and  describes  an 
air  compressor  of  which  the  merits  claimed 
are  less  floor  space,  greater  simplicity, 
quieter  operation,  smaller  maintenance, 
easier  installation  and  better  adaptability 
to  plant   changes. 

Head  Gates. — Paper,  6.x9  ins.,  C.  D. 
Butchard,    Denver,   Colo. 

Bulletins  Nos.  8,  9  and  1  are  entitled, 
respectively.  Head  Gate  Lifts,  Standard 
Head  Gates,  Head  Gates  for  Reservoirs. 
Canal  Intakes,  etc.  Illustrations,  descrip- 
tions and  specifications  for  all  classes  of 
gates  are  given.  Tables  of  sizes,  dimen- 
sions, etc.,  are  also  included. 

Cranes,  Drags,  Trolleys,  Hoists. — Paper. 

8^4x11  ins.,  4  pp.  New  Jersey  Foundry  & 
Machine  Co.,  9  West  St.,  New  York  City. 
A  folder  containing  illustrations  of  drags, 
cranes,  trolleys,  hoists  and  all  other  over- 
head  carrying   devices. 

Sewers  and  Conduits. — Paper,  S'/x7j4 
ins.,  20  pp.  The  Consolidated  Expended 
Metal  Companies,  182  Broadway,  New 
York  City. 

Oil  Engines. — Paper,  6x9  ins.,  49  pp.  The 
Remington  Oil  Engine  Co.,  Stamford, 
Conn. 

This  catalog  illustrates  and  describes  in 
detail  the  Remington  Oil  Engine  and  its 
parts.  A  number  of  testimonials  are  given 
and  illustrations  of  installations  are  in- 
cluded. 
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Arkansas. 

The  Real  Estate  Department  of  the  South- 
em  Trust  Co.,  Little  Rock,  Ark.,  is  planning 
to  construct  an  extension  to  the  street  car  line 
to  Neimeyers  Hill  in  Little  Rock  for  the  pur- 
pose of  opening  up  new  property  sub-division. 

Surveyors  have  commenced  preliminary 
work  for  the  construction  of  shops  and  head- 
quarters of  the  Missouri  &  North  Arkansas 
R._  R..  at  Harrison.  Ark.  The  finance  com- 
mittee in  charge  of  subscribing  a  bonus  for 
the  shops  has,  it  is  said,  about  three-fourths 
of  the  money  in  the  bank. 

California. 

The  Northern  Electric  Ry.  Co.,  Alaskan 
Commercial  Bldg.,  San  Francisco,  has  applied 
to  the  State  Railroad  Commission  for  permis- 
sion to  issue  $5,500,000  .in  bonds,  the  proceeds 
of  which  are  to  be  used  for  the  purchase  of 
the  \  allejo  &  Northern  and  its  subsidiaries, 
including  the  Suisun  &  Vacaville. 

Engineers  of  the  Western  Pacific  Ry.  are 
reported  to  have  completed  surveys  for  the 
construction  of  a  new  line  from  Keddie.  Calif., 
to  Doyle  by  way  of  Indian  Valley.  Greenville. 
N'evis,  Big  Meadows.  Mountain  Meadows, 
Susanville  and  Honey  Lake  Valley.  As  soon 
as  approved  by  Vice-President  Charles  S. 
Schlacks,  the  work  will  be  commenced.  The 
right-of-ways  along  the  new  route  already 
have  been  contracted  for,  and  the  change  will 
prove  especially  beneficial  to  the  Western  Pa- 
cific because  it  will  give  the  road  a  1  per 
cent,  grade  and  also  enable  it  to  avoid  such 
tunnel  troubles  as  seriously  hampered  its 
train  movements  last  winter.  T.  J.  Wyche. 
San   Francisco,    Calif.,    is    Chief   Engineer. 

Officials  of  the  Santa  Fe  System  have,  it  is 
reported,  recently  purchased  the  old  Adams 
Point  Company's  wharfage  and  dockage  fa- 
cilities on  the  Oakland  waterfront  and  imme- 
diate steps  will  be  taken  for  the  improvement 
of  the  same.  The  cost  of  the  new  work  will 
amount  to  several  hundred  thousand  dollars. 
.\  number  of  spur  tracks  into  the  wholesale 
district   of   Oakland   are   also    contemplated. 

Connecticut. 

The  Waterbury-Milldale  Tramway  Co.  of 
Waterbury  has  surveys  underway  for  its  pro- 
jected electric  railway  from  Waterbury  to 
Milldale  Charles  H.  Preston,  Jr.,  is  the  En- 
gineer. 

Georgia. 

The  Savannah  Union  Terminal  &  R.  R.  Co., 
of  Savannah,  chartered  recently  with  a  cap- 
ital stock  of  $1,000,000,  has  acquired  about 
3,000  acres  of  land  adjacent  to  the  river  above 
the  present  harbor  limits  at  Savannah,  and 
propose  to  build  freight  terminals  on  a  part 
of  this  property,  lay  about  14  miles  of  track 
connecting  the  property  with  the  railroads 
that  enter  Savannah  and  then  to  do  business 
with  the  manufacturing  industries  it  hopes 
to  attract  to  that  property.  The  incorpora- 
tors of  the  new  company  are  George  K.  Went- 
worth,  W^illiam  H.  Farson.  Thomas  P.  Good- 
body,  all  of  Chicago :  N.  J.  McCormack.  Rein- 
beck,  Iowa ;  E.  C.  Rogers,  Fred  T.  Saussy, 
F.  F.  Damon,  R.  H.  Osborne.  Charles  E.  Gill 
and  Gordon  Saussy,  all  of  Savannah. 
Illinois. 

®C.  W.  Gindele  &  Co.,  Chicago,  111.,  have 
been  awarded  the  contract  by  the  Wabash 
R.  R.  for  the  concrete  foundations,  brick  work, 
mill  work  and  roof  sheeting  to  be  used  in  the 
construction  of  the  locomotive  repair  shops 
for  the  Wabash  at  Decatur,  111. 

Work  may  be  started  in  a  few  weeks  on 
the  new  belt  line  at  Chicago,  planned  to  alle- 
viate the  congestion  in  the  freight  yards  of 
the  railroads  running  into  that  city.  Officials 
of  the  Chicago  Union  Transfer  Ry.,  Tribune 
Bldg.,  Chicago,  have  announced  that  the  prop- 
erty at  Clearing,  over  which  the  new  belt  line 


will  be  run  had  been  formally  purchased. 
Seven,  railroads — the  Pennsylvania,  the  Bur- 
lington, the  Illinois  Central,  the  Rock  Island, 
the  Santa  Fe,  the  Soo  Line  and  the  Chesa- 
peake &  Ohio — will  use  the  new  belt  when  it 
is  completed.  The  seven  roads  mentioned 
have  guaranteed  $50,000,000  to  complete  the 
new  belt. 

Iowa. 

The  Iowa  City  Electric  Ry.  Co.,  103  E. 
College  St.,  Iowa  City,  is  reported  to  be  plan- 
ning to  extend  its  line  across  the  Iowa  River 
to  the  city  park  of  Iowa  City.  The  plan  is 
said  to  call  for  the  construction  of  a  $25,000 
bridge. 

The  Chicago,  Rock  Island  &  Pacific  Ry., 
J.  B.  Berry,  Chief  Engineer,  Chicago,  111.,  has 
prepared  plans  for  improvements  on  the  east 
side  of  Des  Moines,  which  will  call  for  the 
expenditure  of  about  $500,000.  They  will  in- 
clude round  house,  interchange  yards,  switch 
yards  and  other  terminal  facilities  for  handling 
the  north  and  south  business  of  the  Rock 
Island  over  its  St.  Paul  &  Kansas  City  Short 
Line. 

City  Council  of  Iowa  City  has  granted  a 
franchise  to  the  Iowa  City-Ottumwa  Interur- 
ban  Ry.  Co.  This  company  proposes  the  con- 
struction of  a  line  to  Sigourney,  42  miles; 
later  on  the  line  is  to  be  continued  to  Ottum- 
wa,  a  further  distance  of  28  miles.  The  Iowa 
Construction  Co.  was  organized  last  month  to 
have  charge  of  building  the  line.  Frank  Tan- 
ner, Iowa  City,  is  President. 

Kentucky. 

The  Carolina.  Clinchfield  &  Ohio  Ry..  Ward 
Crosby,  Chief  Engineer,  Johnson  City.  Tcnn.. 
is  contemplating  the  construction  of  a  short 
line  to  reach  the  mines  of  the  Consolidation 
Coal  Co.,  near  Jenkins,  Ky.  Two  routes  are 
imderstood  to  have  been  surveyed,  one  requir- 
ing 10  miles  of  track  and  the  other  30  miles. 
The  last  line  would  give  easier  grades. 

Maine. 

The  Maine  Central  R.  R.,  T.  L.  Dunn. 
Chief  Engineer,  Portland,  Me.,  has  made  sur- 
veys for  an  extension  of  the  Somerset  branch 
to  the  head  of  Chesuncook  Lake.  As  pro- 
jected the  route  starts  at  a  point  not  far  from 
Kineo  station  on  Moosehead  Lake,  and  runs 
along  the  lake.  It  will  pass  within  a  mile 
and  a  half  of  Seboomook  and  will  cross  the 
west  branch  of  the  Penobscot  between  Rus- 
sell stream  and  Penobscot  farm,  about  oppo- 
site Nortliest  Carry,  the  starting  point.  From 
there  the  road  follows  the  west  bank  of  the 
west  branch  to  the  head  of  the  Chesuncook 
Lake,  a  distance  of  about  25  miles.  The  en- 
tire length  of  the  road  will  be  approximately 
50  miles. 

Massachusetts. 

The  stock  holders  of  the  Boston  &  Maine 
R.  R.,  A.  B.  Corthell,  Chief  Engineer,  Boston, 
Mass.,  on  Oct.  9  voted  to  issue  106,637  shares 
of  additional  common  stock.  It  was  also  voted 
to  issue  bonds  to  an  amount  not  exceeding 
$7,500,000  par  value  for  the  purpose  of  making 
additions  to  the  equipment  of  the  company  for 
tlie  abolition  of  grade  crossings,  for  making 
permanent  improvements  to  the  road,  for 
funding  the  floating  debt,  for  paying  and  re- 
funding the  first  mortga.gc  bonds  of  the 
Worcester,  Nashua  &  Rochester  R.  R.,  of  the 
par  value  of  $511,000,  maturing  Jan.  1.  1913. 
and  assumed  by  the  Boston  &  Maine,  and  for 
other  purposes. 

Michigan. 

The  Supreme  Court,  according  to  advices 
from  Lansing.  Mich.,  has  granted  the  Michi- 
gan Central  Railroad  the  right  to  condemn 
several  lots  located  on  the  old  Stanton  Farm 
for  the  purpose  of  building  a  new  depot  and 
making  other  improvemenls  at  Detroit,  Mich., 
to  cost  about  $1,500,000. 

The   Boync   City,   Gaylord  &   Alpena   R.   R. 


Co.  is  building  25  miles  of  road  from  Alpena 
west  and  is  also  extending  its  line  from  Gay- 
lord  east  20  miles,  making  in  all  45  miles  of 
road  which  will  be  built  this  year.  This  will 
leave  the  company  about  35  miles  of  road  to 
build  next  year  in  order  to  connect  the  two 
lines,  namely,  the  Boyne  City  end  with  the 
-Mpena  end,  making  a  railroad  from  Boyne 
City  to  Alpena  or  from  Lake  Michigan  to 
Lake  Huron.  The  company  is  building  this 
road  itself  with  its  own  men  and  under  its 
own  supervision,  foremen,  etc.  W.  H. 
White,  Boyne  City,  Mich.,  is  President  and 
General  Manager. 

Minnesota. 

©Construction  work  has  been  started  on  the 
terminal  tracks  from  Western  and  Penn  .\ves. 
to  2nd  .^ve.  and  7th  St.,  at  Minneapolis,  for 
the  Electric  Short  Line  Ry.  Grant  Smith  & 
Co.  have  the  contract  for  the  terminal  tracks, 
this  including  concrete  bridges  at  Western  and 
Penn  Aves.  and  Cedar  Lake  Road  and  a  steel 
viaduct  at  Holden  St.  Gervais  &  Rocheford 
have  a  sub-contract  for  the  piling  work.  H. 
F.  Balch  has  the  contract  for  grading  for  the 
line  from  Medicine  Lake  to  Lake  Minnetonka. 

It  is  persistently  rumored  that  the  officials 
of  the  Minneapolis  &  St.  Louis  R.  R.  are 
about  to  open  negotiations  for  the  purchase  of 
the  Green  Bay  line  and  a  small  strip  of  the 
Chicago  Great  Western  from  Waterville  to 
Winona,  Minn.  W.  G.  Bierd.  Minneapolis, 
Minn.,  is  Vice-President  and  General  Mana- 
,ger  of  the  M.  &  S.  L.  R.  R. 

Duluth  and  Vicinity. 

BY    PETER   E.    .\IE.\CHER. 

©.Andrew  Perrin,  of  Carl  Hall  &  Co.,  Con- 
tractors, was  a  caller,  and  stated  that  his 
lirm  had  this  week  been  awarded  a  contract 
for  about  50,000  cu.  yds.  of  grading,  by  the 
Great  Northern  Railway  Co.  in  Minnesota, 
and  that  they  would  start  on  the  same  imme- 
diately. 

We  have  been  advised  by  Morris,  Shepard 
S:  Dough.erty,  St.  Paul,  Railroad  Contractors, 
that  all  of  their  work  is  in  very  nice  shape. 
They  have  the  .Aberdeen  to  Summit  Line  on 
the  Milwaukee  in  South  Dakota,  all  finished, 
also  the  line  between  Cologne  and  Glencoe. 
They  were  recently  awarded  t>5  miles  of  addi- 
tional grading  between  Glencoe  and  Granite 
Falls.  They  are  working  on  that  at  the  pres- 
ent time,  and  will  do  so  until  it  freezes  up. 
Morris.  Shepard  &  Dougherty  have  had  a 
great  many  subs  working  them  for  this  year, 
and  wc  understand  that  they  all  did  ver>'  well, 
and  we  are  glad  to  hear  it. 

Haskins  Williams,  President  of  the  Bir- 
mingham Rail  &  Locomotive  Co.,  Birming- 
ham. .-Ma.,  spent  a  few  days  with  us  here  re- 
cently. He  states  that  business  in  his  section 
of  the  country  was  very  good. 

James  J.  Byers.  the  Michigan  Contractor, 
was  a  caller,  and  stated  that  he  has  just  been 
awarded  some  more  work,  which  he  will 
start  on  immediately. 

Mr.  J.  B.  Mishler  was  a  caller  and  stated 
that  he  is  working  at  the  present  time  on  a 
small  contract  amounting  to  about  40.000  cu. 
vds..  that  was  awarded  him  by  the  Duluth 
&  Iron  Range  Ry.  Co. 

The  labor  situation  at  Duluth  is  in  the  s.imc 
condition,  if  not  worse,  than  it  was  some  time 
ago.  We  are  offering  $2.75  and  $.3.00  for 
common  laborers,  and  are  not  getting  one- 
(juarter  the  men  that  is  necessary  to  do  the 
work.  There  i.s  a  great  deal  of  work  going 
on  in  this  vicinity,  and  will  be  all  winter,  and 
unless  a  great  many  laborers  drift  in  there 
will  be  a  seriou.s  short.igc  of  men  all  through 
the  winter  season. 

.■\t  the  present  time,  as  far  as  wc  know. 
there  is  not  any  construction  work  contem- 
plated being  let  in  the  near  future,  but  I 
think  that  there  will  be  quite  a  bit  of  work 


4>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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awarded,  to  be  started  early  the  coming 
spring,  and  if  there  was  not  such  a  shortage 
of  men,  a  great  deal  of  it  would  be  let  this 
fall. 

Contractors  and  others  interested  m  the 
construction  line  are  invited  to  make  the 
offices  of  Peter  E.  Meagher.  409  \Vest  Mich- 
igan St.,  their  headquarters  while  in  this  vi- 
cinity. 

Mississippi. 

Construction  work  is  reported  to  have  been 
started  for  the  extension  of  the  Natchez,  Co- 
lumbia &  Mobile  R.  R..  R.  B.  Butterfield,  Gen 


r  ■     „„,Ur=tnnfl  to  be  nreuaring  to      plan  now  contemplated  provides  for  the  con 

ven.   Conn.,   is  ""Jerstood  to^bc  V^^.^^;^^^^^^^^^       P^^^^^j^^   „f   t^^.^s    parallel   to    those   of   th, 


begin      construction  . 

Northern  R.  R.  This  line  is  projected  to  run 
from  the  White  Plains  terminal  of  the  New 
York  Westchester  &  Boston  northerly  to 
Danbury,  Conn.,  where  a  connection  will  be 
made  wiht  the  N.  Y.,  N.  H.  &  H-  R-  R-  The 
cost  of  the  line  will  be  about  $7,000,000. 

North  Dakota. 
®The    Minneapolis,    St.    Paul   &    Sault    Ste. 
Marie  Railway   Co.,  has  let  the  contract   for 
the   construction   of   a    13-inile   stretch,    start- 
ing at  a  point  about  4  miles  west  of  .Mexan- 


Pennsylvania  R.  R. 

South  Carolina. 

Steps  are  being  taken  at  Barnwell  looking 
to  the  construction  of  an  electric  road  from 
.•\iken  to  Barnwell  and  possibly  on  to  Charles- 
ton, via   Olar  and   Khrhardt. 

Texas. 

The  Southern  Traction  Co.,  Dallas,  Te.\.,  is 
reported  to  have  purchased  the  interurban 
electric   line   of   the    Stone   &   Webster   Engi- 


tion   with   the   New   Orleans.   Great   Northern      Arnegard,    on    the    proposed    extension    from 
R.  R.,  at  Tilton  station.  Plaza  westward  through  Alexander,  N.  Dak., 

The  Laurel  Light  &  Ry.  Co.  of  Laiirel,  ^^  McGregor  Bros.,  St.  Cloud,  Minn.  This 
Miss.,  is  reported  to  have  secured  all  right  f^^^^  ^^^  j^gj  completed  a  piece  of  work  near 
of  way  for  its  projected  interurban  line  from  -j-jogo  and  have  shipped  their  outfit  from 
Laurel  to  Ellisville.  It  is  believed  that  con-  jj^^j  pj^^.^  jq  Williston.  where  they  will  un- 
"'""'"'  load  and  move  across  the  river  and  overland 

to  ./Mexander,  where  they  will  camp.     In  the 
outfit  of  W.  H.  Galusha  and  a  17-team  outfit 


^,     .  ,.     -,.         ^  •  ■■»  ---  -  r ...     -,      •,       „t      neerine  Corp.,  of  Boston,  which  runs  between 

eral    Manager,  ^Norfield.   Miss^  to    a^  connec-      der  and  running  to  a  point  within  2  miles _ot       DaUgs  and  Waxahaehie,  30  miles.     It  is  stated 

that  this  road  will  be  used  as  a  link  in  the 
interurban  system  which  the  Southern  Trac- 
tion Co.  is  building  from  Dallas  to  Waco  and 
to  Corsicana. 

The  following  have  sub-contracts  from  Wal- 
ter H.  Denison.  Lubbock,  Tex.,  the  general 
contractor  for  the  88-inile  line  between  Lub- 
bock and  Texico  for  the  Santa  Fe ;  the  sec- 
tions commence  at  Lubbock : 

Miles  1  &  1.  W.  I..  Grant. 

3.   4  &  .'i.  G.  L.   Barber. 
ti.   R.   R.  I..ooney. 
7.  <5.    T.    Moore. 
S.  .I..R.    Hall'. 

9.   10  &    11    &    12.    R.   G.   Davidson. 
••       1.-),  S.    B.   King. 

14.  G.    T.    Moore. 
l.T  &  Ifi.  .1.  R.  Hale. 
17,  Neal   I>uckle. 

15.  Pate   Bros. 

19,  20.  21  &  22,  O.    G.    Wright. 
23.  24.   25  &  26.  Tom   M.   Collins. 
27  &  2.1.  H.    P.   Dobbs. 
29  &  30.   Horan    Bros. 
31  &  32.  BucKbee   &   Green. 
33  &  34.  Robert    I.    Moore. 
35.  36  &  37,    N'els    Anderson. 
38  &  39.  Ole    Anderson. 
41  &  42.  Di-nison    Bros. 

43.  King  &   Harris. 

44.  45.  4i;  Ai  47.  W.    J.    Hurley. 
4S  &  49.  W.    H.    Denison. 
50.  G.   I..    Barber. 

G4.  r>5,  66,  67.  68,  69    &    70,    W.    J.    Hurley. 
71  &    72.    Horan    Bros. 
73.  G.  1-.    B;irber. 
74  &  75.  Ni-ls    Anderson. 
76  &  77.  Ole    Anderson. 
78  &  79,  R.    G.    Davidson. 
81  &  S2.  Robert  1.  Moore. 
S3,  84,  85,  Buokbee    &    Green. 


struction  work  will  be  started  soon 
Missouri. 

The  Bismarck.  Bellevue  Valley  &  Western 
Rv..  mentioned  in  our  Sept.  25  issue,  as  being 
under  construction,  is  to  be  a  .52-inile  line, 
from  Bismarck.  Mo.,  west  and  southwest  to 
Bunker,  Mo.  E.  E.  Evans.  Bismarck.  Mo.,  is 
President,  and  H.  Rohwer.  609  FuUerton  Bldg.. 
St.  Louis,  Mo.,  is  Chief  Engineer.  The  Ham- 
ilton-Ryan Construction  Co.,  St.  Louis,  Mo., 
is  the  contractor. 

The  Butler  County  Railroad,  W.  N.  Barron, 
Vice-President  and  General  Manager,  Poplar 
Bluff,  Mo.,  is  reported  to  be  planning  the 
construction  of  an  extension  from  its  termi- 
nus in  northern  .\rkansas  to  a  point  20  miles 
beyond.  The  construction  of  an  8-mile  cutoff 
from  Linstead,  Mo.,  to  Poplar  Bluff,  is  also 
said   to   be  under  consideration. 

Montana. 

®Siems-Carey  Cunstruction  Co.,  St.  Paul. 
Minn.,  has  been  awarded  the  contract  for  the 
construction  of  20  miles  of  railroad  between 
Great  Falls,  Mont.,  and  Clioteau  for  the  re- 
cently incorporated  Great  Falls  &  Teton  R. 
R.  Co.,  of  which  S.  S.  Hobson,  Lewistown, 
Mont.,  is  President.  The  company  will  es- 
tablish its  first  camp  at  Power.  .\  32-team 
outfit  of  W.  H.  Galuska  and  a  17-team  outfit 
of  R.  B.  Fraser  have  already  been  ;)laccd  in 
the  work. 

Nebraska. 

The  Omaha,  Lincoln  &  Beatrice  Ry.  (elec- 
tric), 1400  O  St.,  Lincoln.  Neb.,  has  been 
granted  a  franchise  through  University  Place, 
a  suburb  of  Lincoln.  The  franchise  give  the 
road  the  right  to  build  along  Warren  Ave. 
north  from  its  present  line  to  21st  St..  thence 
west  to  K  St.  and  north  to  the  Rock  Island 
right  of  way,  and  east  on  21st  St.  to  the  city 
limits. 

New  Jersey. 

Directors  of  the  Morristown  &  Erie  Rail- 
road have  reached  an  agreement  with  the 
Delaware.  Lackawanna  &  Western  in  regard 
to  the  elevation  of  tracks  at  Morristown.  N. 
J.  R.  W.  McEwan.  Whippany.  N.  J.,  is  Presi- 
dent n\  the  M.  &  E.  Ry. 

New  York. 

©Cooper  &  Evans  Co.,  220  Broadway,  New 
York  City,  has  been  awarded  the  contract  for 
constructing  the  Manhattan  Bridge  Three- 
Cent  Line  along  Flatbush  .\ve..  Brooklyn, 
from  the  Manhattan  Bridge  to  the  Long 
Island  Depot. 

The  Erie  R.  R.  is  to  make  surveys  this  fall 
for  constructing  additional  tracks  between 
Binghamton  and  Endicott,  so  as  to  make  a 
4-track  line  between  these  points. 

J.  B.  Taylor,  President  of  the  Watertown 
Light  &  Power  Co.,  Watertown,  is  reported 
to  have  negotiations  under  way  for  the  pur- 
chase of  the  railroad  and  power  plant  of  the 


steam   engine,  between  30  and  40  teams,  and 
about   100  men. 

Killmer  &  Engstrom,  Northfield,  Minn.,  have 
taken  a  sub-contract  from  H.  A.  Whittier. 
for  a  piece  of  grading  work  on  the  Great 
Northern  R.  R..  in  the  vicinity  of  Dore,  N. 
Dak. 

Ohio. 

®Gregg  &  Co.,  Zanesville,  0.,  have  beer, 
awarded  the  contract  for  constructing  a  short 
street  car  line  from  the  foot  of  Water  St.  at 
New  Lexington.  O.,  to  the  plant  of  the  Lndo- 
wici-Celadon  Co.  T.  J.  Smith  of  the  New 
Lexington  light  plant.  New  Lexington,  was 
awarded  the  contract  for  setting  poles,  string- 
ing wire.  etc.  Construction  work  has  been 
started  with  a  view  to  completing  the  road 
in  December. 

The  Dayton  Electric  Ry.  Co..  W.  L.  Smith. 
Manager,  Dayton,  is  considering  an  extension 
to  Barr's  Station.  Dayton.  It  will  be  about 
one  mile  long  and  would  probably  cost  about 
$10,000. 

The  City  Council  of  Youngstown,  O.,  has 
approved  the  plans  prepared  by  F.  M.  Lillie, 
City  Engineer,  for  the  elimination  of  the 
Erie  grade  crossings  by  the  depression  of  the 
track; 


The  balance  of  the  line  has  not  yet  been  as- 
signed to  anv  certain  contractors.  The  grade 
on  the  first  47  miles  of  this  work  will  be  corn- 


It  is  said  that  the  Cleveland  &  Youngstown       pjcted   by  about  the   first  of  December^     The 
Railroad  has  secured  a  tract  of  land  lying  in       contractors  who  are  grading  the  first  47  miles 


Ontario  St.,  Cleveland,  near  the  Wheeling  & 
Lake  Erie  depot,  providing  right-of-way  and 
terminal  facilities  for  the  road.  Rumors  also 
state  that  the  railroad  company  is  taking  bids 
for  the  construction  of  tunnel  work. 

The  Hocking  Valley  Ry..  W.  Michael.  Chief 
Engineer.  Columbus.  O..  and  the  Chesapeake 
&  Ohio  Ry.,  F.  I.  Cabell,  Chief  Engineer,  Cin- 
cinnati, O.,  are  understood  to  be  planning  to 
have  work  started  about  Nov.  1.  on  new 
concrete  coal  and  ore  docks,  and  the  neces- 
sarv  vards  and  terminals  at  Toledo.  An  cx- 
pciiditure  of  about  $2,000,1100  is  likely. 

Oklahoma. 

City  Council  of  Coalgate,  Okla.,  has  granted 
a  franchise  to  William  Ogle-^by,  McKlestcr, 
Okla.,  for  the  proposed  interurban  line  from 
Otoka  and  Lehigh  via  Coalgate.  The  City 
Council  has  also  granted  a  franchise  to  D. 
Padrick  of  the  Oklahoma  Electric  &  Refrig- 
erating Co..  for  a  city  street  car  line. 

It  is  believed  that  construction  work  will  be 
started  next  month  on  the  jirojected  line  of 
the  Arkoma,  Wilberton  &  Western  R.  R..  con- 
necting Arkoma  and  Wilburton.  M.  C.  Burke, 
Contractor,  Fort  Smith.  Ark.,  is  President. 
Oregon. 

®Willett  &  Burr.  San  Francisco.  Cal..  have 
been  awarded  the  contract  for  building  a 
logging  railroad  for  the  Smith-Powers  Log- 
ging  Co.       The   line   will   be   about  20   miles 


St.   Lawrence   International   Electric   R.   R.   &      long,    extending    from    Myrtle    Point    up    the 


Land  Co.,  at  Alexandria  Bay.  The  electric 
railway  is  about  T^k  miles  long  and  it  is  under- 
stood to  be  the  purpose  of  Mr.  Taylor  to  ex- 
tend it. 

The   New    York,    New   Haven   &   Harttord 
R.  R..  Edw.  Gazel,  Chief  Engineer,  New  Ha- 


south  fork  of  the  Coquillc   River. 

Pennsylvania. 

The  Baltimore  &  Ohio  R.  R.  is  reported  to 
be  working  on  plans  for  abolishing  the  Ore- 
gon Ave.  grade  crossings  at  Philadelphia.  The 


will  then  move  over  on  the  next  41  miles,  and 
expect  to  complete  the  grade  into  Texico  by 
about  the  first  of  May  or  June,  1913.  This 
line  will  open  up  and  develop  one  of  the  most 
extensive  undeveloped  countries  that  there  is 
now  in  the  United  States.  It  crosses  through 
two  ranches,  the  Spade  ranch,  which  is  owned 
by  Mr.  Elwood.  and  contains  something  over 
200,000  acres,  and  adjoining  the  Spade  ranch 
on  the  west  it  crosses  through  the  L.  F.  D. 
ranch,  owned  bv  Mr.  Littlefield,  which  con- 
tains 28(),000  acres.  Denison  Bros,  camp  is 
situated  about  the  middle  of  this  ranch  about 
15  miles  to  the  nearest  house.  The  country 
is  very  level.  There  will  be  a  number  of 
towns  spring  up  along  this  road,  and  the  Lit- 
tlefield ranch  people  are  .going  to  put  on  the 
market  to  actual  settlers  about  175,000  acres 
of  their  land,  and  build  a  town  called  Little- 
field,  which  thev  hope  to  make  the  county 
seat  of  Lamb  county.  This  road  crosses 
through  Hockley  county,  which  has  some  of 
as  fine  land  as  there  is  in  western  Texas,  but 
has  so  few  people  in  that  county  that  it  is  un- 
organized, having  no  county  seat  nor  county 
officers. 

Col.  Uriah  Lott,  who  represented  the  Frisco- 
Svstem  in  the  work  preliminary  to  the  con- 
struction of  the  St.  Louis,  Brownsville  & 
Mexico  R.  R..  is  now  promoting  the  construc- 
tion of  a  new  line  running  from  Kingsville  to 
Port  .\ransas.  The  proposed  route  will  be  70 
miles  in  length  running  through  King  Ranch, 
crossing  the  Laguna  Madre  and  traversing  the 
whole  fength  of  Mustang  Island.  F.  G.  Jonah, 
St.  Louis.  Mo..  Chief  Engineer  of  the  Frisco, 
is  said  to  be  in  charge  of  surveys  for  the  line 
which  will  connect  with  that  system  at  Kings- 
ville. 


•J.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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E.  H.  R,  Green,  President  of  the  Texas 
Midland  Railroad,  Terrell,  Texas,  is  reported 
to  have  negotiation  under  way  with  Gov.  O. 
B.  Colquitt,  .-Xustin,  Texas,  and'  the  State  Pen- 
itentiary Commission  for  the  purchase  of  the 
Texas  State  Railroad,  which  runs  from  Pales- 
tine to  Rusk,  32  miles.  It  is  proposed  by  Mr. 
Green,  if  the  transaction  is  consummated,  to 
extend  the  Texas  Midland  from  Ennis  to 
Palestine,  about  125  miles,  and  to  extend  the 
Texas  State  Railroad  from  Rusk  to  Beau- 
mont, about  225  miles.  The  Texas  State  Rail- 
road was  built  a  few  years  ago  by  the  state, 
it  being  planned  to  extend  it  north  to  Dallas, 
about  100  miles,  and  southeast  to  Beaumont, 
■making  it  a  trunk  line.  It  has  proved,  how- 
ever, such  an  expensive  proposition,  that  the 
last  Legislature  authorized  the  governor  to 
sell  the  property,  but  this  is  the  first  ofifer 
that  he  has  received  for  it.  The  Texas  iVIid- 
land  now  runs  from  Paris  to  Ennis,  124  miles. 

The  County  Commissioners  Court  at  .Austin 
has  granted  a  franchise  for  right-of-way  in 
Travis  County  for  the  proposed  interurban 
from  Austin  to  Lockhart.  The  franchise  gives 
the  company  the  right  to  cross  the  Colorado 
Bridge  at  the  foot  of  Congress  Ave.,  Austin. 
The  franchise  is  granted  to  E.  W.  Brown,  of 
Orange,  Vice-President  of  the  Lutcher- 
Moore  Lumber  Co.:  W.  B.  Dunlap,  Presi- 
dent of  the  Gulf  National  Bank  of  Beaumont ; 
J.  M.  Abbott,  of  Seguin:  John  W.  Maxey 
and  Walter  J.  Crawford,  of  Beaumont,  who 
will  be  the  road's  general  attorney.  John  \\'. 
Maxey,    Houston,   Tex.,    is   Chief   Engineer. 

Utah. 

The  Oregon  Short-Line  R.  R.  has  entered 
into  an  agreement  by  which  the  company  may 
lay  about  nine  miles  of  new  track  on  what  is 
Icnown  as  the  Burley  cutoff.  The  line  will  ex- 
tend from  Burley  to  Marshfield,  Idaho,  being 
part  of  the  proposed  cutoff  between  Burley 
and  Salt  Lake  City.  Grading  on  the  line  has 
alreadv  been  completed  and  the  track  will  be 
laid  as  soon  as  possible. 

Vermont. 

®D.  W.  Cooley,  Waterbury,  Vt.,  has  been 
awarded  a  contract  by  the  Eastern  Talc  Co., 
■of  Boston,  Mass.,  for  grading  4%  miles  of 
railroad  from  the  talc  mines  in  Rochester  to 
a  connection  with  the  Rochester  Railroad 
Company's  line. 

Virginia. 

The  Bush  Bluff  Ry.  Co.,  organized  about  a 
year  ago,  has  be.gun  condemnation  proceed- 
ings for  a  right  of  way  skirting  the  northern 
waterfront   of   Hampton   Roads   from   Sewalls 


Point  terminal  of  the  Virginian  Ry.,  to  the 
mouth  of  Tanners  Creek,  a  distance  of  about 
2%  miles.  Raymond  Du  Puy,  Norfolk,  Va., 
General  Manager  of  the  Virginian  Ry.,  is  Vice 
President  of  the  Bush  Bluff  Ry. 

The  Virginia-Carolina  Ry.  Co.,  W.  E.  Min- 
gea.  President  and  Cicncral  Manager,  .Abing- 
don, Va.,  has  completed  the  location  for  its 
proposed  extension  through  East  Tennessee 
to  Willsboro,  and  revision  is  now  being  made. 
It  is  expected  to  be  able  to  put  out  the  speci- 
lications  within  the  next  30  days. 

Washington. 

®The  North  Yakima  &•  Xallt-y  Ry.  Co.,  Geo. 
T.  Reid,  President,  Tacoma,  Wash.,  has  award- 
ed the  contract  for  a  3-mile  extension  of  its 
Cowiche  Branch  to  the  Valley  Construction 
Co.,  Kennewick,  Wash.  The  Cowiche  Branch 
will  be  extended  some  eight  miles  further,  but 
the  surveys  have  not  been  completed  so  as  to 
warrant  the   letting  of  the   contract. 

Construction  work  was  started  early  this 
montli  in  a  new  railroad  I)cin8  built  across 
the  Skagit  River  by  B.  R.  Lewis  of  Everett. 
The  primary  purpose  of  the  road  is  to  fur- 
nish means  for  transportation  from  timber 
land  adjacent  to  the  river. 

West  Virginia. 

®Weaver-Gilmore  Co.,  Moraautoun,  W. 
Va.,  has  been  awarded  the  contract  for  clear- 
ing and  grading  a  7-mile  railroad  line  to  be 
constructed  up  the  Cheat  River  by  the  West 
Virginia  Development  Co.  The  road  ex- 
tends from  Cheat  Haven  to  Ice's  Ferry  and 
the  contract  will  include  culverts,  etc. 

Wisconsin. 

The  Minneapolis,  St.  Paul  &  .Savdt  Ste. 
Marie  Ry.,  according  to  a  report,  has  about 
completed  arrangements  for  taking  over  the 
Wisconsin  &  Michigan  Ry..  a  135-mile  line. 
It  is  stated  that  the  purchase  will  include  the 
Wisconsin  &  Michigan  docks  in  Cliicago.  giv- 
ing the  Soo  terminal  facilities  on  tlie  water 
front.  This  is  a  plan  which  the  railway  has 
sought  for  years  to  carry  out.  The  Soo  is  also 
said  to  be  negotiating  for  dock  property  in 
Marinette  and  Menominee  and  will  have  a 
car  barge  line,  Marinette  to  Chicago.  The 
plan  includes  the  construction  of  the  Soo  road 
into  Marinette  from  Bagley  Junction  on  the 
Wisconsin  &  Michigan,  six  miles  from  Mari- 
nette, and  the  operation  of  direct  trains  from 
Minneapolis  to  Slarinette  and  ^lenominee. 

Canada. 

®W.  P.  Tierney,  Vancouver,  B.  C,  has 
been  assembling  his  crews  for  beginnin,g  work 
on  his  contract   for  constructin.g  the  Kaslo  & 


Slocan  Ry.  Ijctwcen  Bear  Lake  and  White- 
water mine  in  British  Columbia.  The  work 
is  to  be  done  for  the  Canadian  Pacific  Ry. 
The  contract  will  probably  amount  to  between 
$300,000  and  $350,000. 

The  Pacific  &  Great  Eastern  R.  R.  has  pre- 
liminar.v  surveys  underway  for  the  construc- 
tion of  a  new  line  into  North  Vancouver.  Ac- 
cording to  the  route  proposed  the  line  will 
run  from  the  headwaters  of  the  Manquam 
River  across  country  in  a  northwesterly  di- 
rection to  Daisy  I^ke,  a  point  near  Cheak- 
amus  River  and  about  20  miles  from  New- 
port, Wash.  It  is  reported  that  the  present 
line  located  between  North  Vancouver  and 
Newport  will  probably  be  abandoned  owing 
to  the  fact  that  the  company  is  experiencing 
great  difficultv  in  securing  a  right  of  way 
through  West  Vancouver  as  well  as  not  being 
able  to  acquire  a  portion  of  the  completed 
line  of  the  Howe  Sound  and  Northern  Ry. 
.Additional  information  regarding  this  line  is 
given  in  a  press  dispatch,  which  states  that 
Patrick  Welch  of  the  firm  of  Foley,  Welch 
&  Stewart,  St.  Paul,  has  resigned  from  the 
vice-presidenc"  of  the  Pacific  &  Great  Eastern 
Ry.  Co.  and  has  secured  the  contract  to  build 
the  line  throughout  its  length  from  North 
Vancouver  to  the  Grand  Trunk  Pacific  main 
line.  Mr.  Welch  has  established  headquar- 
ters at  Lilloot  and  will  begin  operations  im- 
mediately. 

The  Western  Dominion  Ry.  Co.,  incorpor- 
ated recently  with  a  capital  stock  of  $5,000,000, 
for  the  purpose  of  constructing  railways  in 
.Alberta  and  British  Columbia,  is  believed  to 
be  a  Hill  project.  It  is  thought  that  the  com- 
pany has  been  formed  to  be  an  extension  of 
the  Hill  system,  from  the  international  bound- 
ary at  the  North  Kootenay  Pass,  through  Cal- 
gary, thence  through  central  .Alberta  and 
northwesterly  to  Fort  St.  John,  in  the  Province 
of  British  Columbia.  The  principal  office  of 
the  Western  Dominion  Ry.  Co.  is  to  be  at 
Ottawa.  Ont.  The  incorporators  are  John 
E.  Askwith.  J.  Ogle  Cares.  William  R.  Ask- 
with  and  Oliver  E.  Culbert  of  Ottawa  and 
Herbert  Mclntyre  McCallum  of  Regina.  Sask. 

The  City  Council  of  Vancouver,  B.  C.  has 
passed  the  agreement  between  the  city  and  the 
Canadian  Northern  Ry.  by  which  the  city  is 
prepared  to  deed  over  to  the  railway  company 
110  acres  of  tide  flat  property.  The  agreement 
will  .go  before  the  ratepayers  in  November. 
The  company  will  spend  $4,000,000  in  terminal 
facilities  and  $4,000,000  in  a  tunnel  entrance 
to  the  citv,  four  miles  in  length.  The  pro- 
posed depot  will  cost  $1,500,000,  and  a  first- 
class  hotel  will  also  be  built. 
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Alabama. 

•I«Bids  will  be  received  until  noon,  Nov.  4, 
by  Board  of  Revenue,  Mobile  County,  Mobile, 
-Ala.,  for  the  construction  of  a  steel  draw- 
span,  lift  type,  bridge  over  Dog  River  on 
Cedar  point  road.  C.  L.  Strange,  P.  O.  Box 
945.   Mobile,   Ala.,   is   Engineer. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
6,  by  Commissioners  of  Greene  County, 
Eutaw.  .Ala.,  for  the  construction  of  six  steel 
■bridges. 

Arizona. 

4»Bids  will  be  received  until  9  a.  m.,  Oct. 
IT.  by  Board  of  Cochise  County  Supervisors, 
Tombstone,  Ariz.,  for  the  construction  of  a 
5teel  truss  bridge  over  San  Pedor  River  at 
Hereford.  The  structure  is  to  be  80  ft.  long 
and  14  ft.  in  width,  supported  on  steel  col- 
umns 40  ft.  long  filled  with  cement.  .A  bond 
in  the  sum  of  $1,000  is  required.  .A  certified 
check  for  10  per  cent  must  accompany  each 
hid.  In  case  board  decides  that  steel  col- 
umns shall  be  less  than  40  ft.  the  bidder 
should  specif V  what  the  reduction  per  foot 
will  be.  R.  S.  Maclay  is  clerk.  .A.  Hickey  is 
■chairman   of  the  Board. 


Arkansas. 

•{•Bids  will  be  received  until  Nov.  8,  by  the 
Board  of  Public  Affairs,  Little  Rock,  .Ark., 
for  the  construction  of  a  large  concrete  bridge 
over  a  deep  ravine  in  the  west  end  of  the  city 
and  spanning  the  tracks  of  the  Rock  Island 
and  the  Iron  Mountain  railroads.  The  cost 
of   the   work   is   estimated   at  $75,000. 

California. 

®The  Board  of  Public  Works.  Los  .Angeles, 
Cal.,  has  awarded  the  contract  for  reflooring 
and  repairing  Downey  .Ave.  bridge  over  the 
Los  .Angeles  River  bed  to  Munoz  &  Munoz 
at  $9,719. 

Mayberry  &  Parker,  Consulting  Engineers. 
Los  .Angeles,  Cal.,  have  plans  under  way  for 
the  construction  of  two  reinforced  concrete 
bridges  at  Santa  Barbara.  One  structure  will 
be  over  Mission  Creek  at  Haley  St.,  and  the 
other  at  the  Coast  Highway. 

Colorado. 

The  City  Commissioners  of  Pueblo,  Colo., 
have  instructed  the  City  Engineer,  D.  P.  Gay- 
mon,   to   prepare   an    estimate    of   the   cost  of 


constructing  a  viaduct  at  East  Eighth  St.  to 
span  the  tracks  of  the  Denver  &  Rio  Grande 
R.  R. 

Florida. 

The  Boykin  Contracting  Co.,  Jacksonville, 
Fla.,  has  been  organized  with  a  capital  stock 
of  $50,000  for  the  purpose  of  constructing 
bridges,  roads,  buildings  and  for  engaging  in 
general  contracting  work.  L.  M.  Boykin  is 
President;  J.  D.  Clore,  Vice  President;  B.  P. 
Kennard  is  Secretary  and  Treasurer. 

The  Board  of  Public  Works,  Tampa,  Fla., 
recently  received  the  report  of  City  Engineer 
Warren  in  regard  to  the  construction  of  a 
temporary  bridge  over  the  Hillsborough  River 
during  the  period  the  old  bridge  must  be 
closed.  The  cost  of  the  structure  is  esti- 
mated at  about  $12,000. 

.At  a  meeting  of  the  Committee  on  Public 
Works.  Jacksonville,  Fla.,  T.  E.  Carroll,  .Act- 
ing Chief  Engineer  of  the  City  reported  that 
the  Jacksonville  Terminal  Company  has 
agreed  to  start  work  repairing  the  Broad  St. 
viaduct. 

Idaho. 

The    following   bids    were    received    by   the 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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City  Council,  Lewiston,  Idaho,  Sept.  30,  for 
the  construction  of  the  steel  traffic  bridge 
across  the  Clearwater  River  at  that  city :  Coast 
Bridge  Co.,  Portland,  Ore.,  $70,000  and  $82,- 
000;  Continental  Bridge  Co.,  Chicago  (span), 
$52,000,  lift,  $49,800;  Missouri  Valley  Bridge 
&  Iron  Co.,  Leavenworth,  Kan.,  $49,985;  Mil- 
waukee Bridge  Co.,  Milwaukee,  Wis.,  with  no 
fills  or  approaches,  $55,800;  Atlas  Bridge  Co., 
Portland,  Ore.,  $58,000;  Colorado  Bridge  & 
Construction  Co.,  Denver,  Colo.,  $62,300;  Se- 
curity Bridge  Co..  Minneapolis,  Minn.,  taken 
according  to  variety  of  plans,  $39,750,  $44,250, 
$47,000,  $48,000,  $41,500,  $46,000,  $45,700,  $50,- 
200,  $.34,800;  Central  States  Bridge  Co.,  Indi- 
anapolis, $59,990;  Illinois  Steel  Bridge  Co., 
Jacksonville,  111.,  $53,800;  Model  Steel  Struc- 
tural Co.,  Waukesha,  Wis.,  $38,423,  no  earth 
structure  or  excavating;  O.  H.  Stratton, 
Spokane,  $55,000;  International  Contract  Co.. 
Seattle,  $S6,.300.  City  Engineer  D.  C.  Wrighter 
has  taken  the  bids  under  consideration. 

Illinois. 

^Bids  will  be  received  until  1  p.  m.,  Oct. 
19,  by  Commissioners  of  Highways,  Town  of 
Wesley,  County  of  Will.  Illinois,  at  the  site 
for  the  construction  of  two  concrete  abut- 
ments and  bridge  at  the  William  McCorkle 
bridge  on  Forked  Creek.  A  certified  check  for 
10  per  cent  the  amount  bid  must  be  filed  with 
each  proposal.  Plans  and  specifications  are 
on  file  with  the  Town  Clerk,  E.  F.  Gundy. 

^Bids  will  be  received  until  noon,  Oct.  22, 
by  the  Road  and  Bridge  Committee  of  the 
Knox  County  Board  of  Supervisors,  Gales- 
burg.  111.,  for  the  following  bridge  work  in 
accordance  with  the  plans  and  specifications 
for  same  which  will  be  on  file  in  the  office  of 
the  County  Clerk  of  Knox  County,  at  the 
Court  House  in  Galesburg,  Illinois,  and  also 
in  the  office  of  the  County  Clerk  at  Fulton 
County  at  the  Court  House  in  Lewistown, 
Illinois:  One  100-ft.  concrete  and  steel  ap- 
proach to  the  London  Mills  bridge  across 
Spoon  River  between  Chestnut  Township, 
Knox  Countv.  Illinois,  and  Young  Hickory 
Township,  Fulton  County,  Illinois.  A  3-in. 
oak  floor  on  the  south  approach  to  the  above 
mentioned  London  Mills  bridge  and  on  the 
130  ft.  span  of  the  said  London  Mills  bridge. 
Proposals  for  said  work  will  be  received  at 
the  site  of  the  above  named  bridge.  All  pro- 
posals must  be  accompanied  by  certified  check 
for  40  per  cent  of  the  amount  of  bid,  payable 
to  R.  E.  Davidson.  Clerk  of  the  Road  and 
Bridge  Committee  of  Knox  County. 

^Bids  will  be  received  until  1  p.  m.,  Oct. 
17,  by  Commissioners  of  Highways,  Beaver 
town  hall  at  Donovan,  111.,  for  the  construc- 
tion of  the  following  bridge  work :  One 
bridge,  10  ft.  1  span,  16  ft.  wide  with  con- 
crete abutments  on  the  half  section  line  run- 
ning east  and  west  through  section  one,  town 
28,  range  11.  One  50  ft.  bridge,  16  ft.  wide 
without  abutments  across  Beaver  creek  on 
range  line  between  sections  36-31.  One  10  ft. 
bridge,  1  span,  16  ft.  wide  with  concrete  abut- 
ments on  the  section  line  between  sections 
19-30,  town  29,  range  10.  One  24  ft.  bridge,  1 
span  truss,  16  ft.  wide  with  concrete  abut- 
ments on  the  section  line  between  sections 
20-21,  town  29.  range  11.  William  Samuel- 
son   is   Town   Clerk. 

•|«Bids  will  be  received  up  to  2  p.  m..  Oct. 
24.  at  the  Court  House.  Rockford,  Illinois, 
for  cleaning  and  painting  and  reflaoring  one 
steel  bridge  in  New  Milford  Township,  Win- 
nebago County.  T.  F.  Lawson,  Town  Clerk, 
R.  F.  D.  No.  5,  Rockford,  Illinois.  Kishwau- 
kee  bridge — One  span,  114  ft.  long;  one  span, 
182  ft.  long  Roadway,  16  ft.  Nearest  rail- 
road station.  New  Milford,  Syi  miles.  Work 
to  be  done  consists  of  cleaning  all  steel  work 
and  repainting  with  two  coats ;  removing 
present  floor  and  laying  a  new  floor  consist- 
ing of  creosoted  blocks  laid  on  creosoted  sub- 
plank,  furnishing  and  placing  new  steel  hand 
rail  and  building  concrete  joist  rests.  Engi- 
neer's estimate.  $2,800.  Work  to  be  com- 
pleted on  or  before  February  1,  1913.  More 
detailed  information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared   by    the    Illinois    Highway    Commission 


which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in_  writ- 
ing, from  the  Illinois  Highway  Commission, 
Springfield,    Illinois. 

®The  contract  for  the  construction  of  a 
reinforced  concrete  culvert  in  .Au  Sable  Town- 
ship, Grundv  County,  III.,  has  been  awarded  to 
Alex  Bell,  'Morris,  111.,  at  $648.  Bids  were 
opened  Oct.  5.  J.  F.  Clennon,  Minooka,  111., 
is  Town  Clerk. 

®The  contract  for  the  construction  of  a  new 
bridge  over  the  Chippewa  River  at  Fisks,  ac- 
cording to  advices  from  Eu  Claire,  Wis.,  has 
been  let  to  the  Continental  Construction  Co., 
Chicago,  111. 

®The  contract  for  the  construction  of  a 
bridge  over  Spring  Creek  on  the  North  Eighth 
St.  Road,  Springfield,  111.,  has  been  awarded 
to  Frank  R.  Miller  at  his  bid  of  $2,649.  Other 
bids  received  for  the  work  were  as  follows: 
E.  E.  Buck,  $2,689 ;  James  A.  Wallace,  $2,799. 

The  following  bids  (as  mentioned  in  our 
last  issue)  were  received  11  a.  m.,  Sept.  24.  by 
L.  E.  McGann,  Commissioner  of  Public  Works. 
Chicago,  111.,  for  the  construction  of  the  sub- 
structure of  the  proposed  double-leaf  bascule 
bridge  over  the  Calumet  River  at  92d  St.,  (1) 
standing  for  Byrne  Bros;  (2)  Walsh  & 
Masterson,  105  N.  Clark  St.,  Chicago.  111. ;  (3) 
Great  Lakes  Dredge  &  Dock  Co.,  104  South 
Michigan  Ave.;  (4)  National  Contracting 
Co.;  (5)  Fitzsimmons  &  Connell  Dredge  & 
Dock  Co..  10  South  LaSalle  St.,  Chicago.  111. :       

(1) 

Furnishing  labor,  materials,  etc.,  remov- 
ing obstructions,   etc I.ump  sum  $      300 

Building,  maintaining,  protecting  and  re- 
moving cofferdam    Lump  sum  23.500 

Miscellaneous   work    Lumpsum  9.">0 

Excavation      C,200  cu.  yds.  .90 

Oak  timber,  in  place,  for  docks,  pier  pro- 
tection  and   permanent  sheet  piling 32.000  ft.  B.M.        S4.00 

Pine  timber,  in  place,  for  docks,  pier  pro- 
tections,    etc 16,000  ft.  B.M.        61.00 

Furnishing  and  driving  test  piles 4  piles  30.00 

Oak    piles    delivered 10,000  iln.  ft.  .19 

Norway  pine,  tamarack  or  cypress  plies 
delivered    4S,O0n  lin.   ft.  .18 

Driving  piles  in  foundations,  etc 43.000  lin.   ft.  .10 

Portland  cement  concrete  in  piers,  tail 
pits,    curb   walls,    sewers -1,500  cu. yds.  7.40 

Portland  cement  mortar  used  in  facing 
and   waterproof  courses 460  cu.  yds.        10.00 

Rubble  masonry  in  retaining  walls,  in- 
cluding excavation    2,220  cu.  yds.  u.OO 

Pilling,    placed  in  approaches 11.800  cu.  yds.  .30 

Slag  and  cinders  for  macadamizing  ap- 
proaches         1.670  cu.  yds.  1.10 

Crushed     limestone     and     screenings,     in 

place,    macadamizing   approaches 570  cu.  yds.  1.30 

Reinforcing  steel  bars  and  rods.  In  place.  106.000  lbs.  .03 

Structural   steel,    in  place 8,000  lbs.  .04 

Structural    steel,    in    place,    furnished   by 

contractors    for    superstructure 70,000  lbs.  .02 

Diverting  and  extending  4-ft.  sewers,  in- 
cluding excavation    40  lin.   ft.  9.00 

Concrete  curb,   in  place 1,400  lin.  ft.  .50 

Gas  pipe  railing,  in  place 950  lin.  ft.  .25 


January,   1913.     S.   Rose,   Crete,   111.,   is   Town 
Clerk. 

The  Illinois  Central  R.  R.  has  under  con- 
sideration the  construction  of  a  bascule  or  lift 
bridge  to  replace  the  present  draw  over  the 
Galena  River  at  Galena,  111.  F.  L.  Thompson. 
Chicago,  111.,  is  Engineer  of  Bridges. 
Indiana. 

4*Bids  will  be  received  until  11  a.  m.,  Oct. 
21,  by  Board  of  St.  Joseph  County  Commis- 
sioners, South  Bend,  Ind.,  for  the  construction 
of  a  flat  top  I-beam  bridge  on  St.  Carroll  St 
over  Bowman  Creek.  Clarence  Sedgwick  is 
County  .Auditor. 

•{•Bids  will  be  received  until  10  a  m..  Oct. 
16,  by  Board  of  Marion  County  Commission- 
ers, Indianapolis,  Ind..  for  the  construction  of 
concrete  retaining  wall  at  bridge  over  Little 
Eagle  Creek  on  West  Washington  St.,  in 
Wayne  township.  W.  T.  Patten  is  County 
.\uditor. 

®The  Board  of  Hancock  County  Commis- 
sioners has  awarded  the  contract  for  the  con 
struction  of  approaches  to  the  Ada  Bridges 
bridge  has  been  let  to  A.  F.  Hooton,  Green- 
field, Ind.,  at  $574.  Bids  were  opened  Oct.  7 
Iowa. 

®The  City  Council  of  Muscatine,  la.,  ha^ 
awarded  the  contract  for  the  construction  of 
the  proposed  concrete  bridge  over  Isett  Ave 
to   Charles   Winn   at   $4,389.     Other  bids   for 
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Totals 


$114,409  $116,093  $119,900  $127,856  $130,281 


The  following  bids,  as  mentioned  in  our  last 
issue,  were  received  11  a.  m.,  Sept.  24,  by  L. 
E.  McGann,  Commissioner  of  Public  Works, 
Chicago,  III.,  for  the  superstruction  of  the  pro- 
posed double-leaf  bascule  bridge  over  the  Cal- 
umet River  at  92d  St.,  (1)  standing  for  Ket- 
tler-Elliott  Erection  Co.,  32  N.  Clark  St., 
Chicago.  111.;  (2)  Gindele  Bros.  &  Co.,  Chi- 
cago, 111. ;  (3)  Strobel  Steel  Construction  Co., 
Chicago,  111. : 

(1)  (2)  (3) 

Superstructure  and  steel 

work    for   substruc $155,050  $174,500  $175,800 

Electric  solenoid  oper- 
ated post  brakes  and 
automatic  cut-offs  to 
replace  hand  power 
brakes   on  second  red. 

shafts     

Add.      medium     or     soft 

struct,    steel,    in    place 

Add.     iron     castings,     in 

place    

Add.    steel    castings,    in 

place    

Add.     phosphor    bronze. 

in  place    

Add.  metal  counter- 
weight,   in    place 

Totals    $156,850  $176,360  $177,000 

.\11  bids  received  Oct.  5  for  the  construction 
of  the  reinforced  concrete  bridge  in  Crete 
Township.  Will  County,  111.,  have  been  re- 
jected and  the  work  will  be  readvertised  about 
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the  work  were  as  follows :  Concrete  Engi- 
neering Co.,  Davenport,  complete  bridge,  $5,- 
376;  William  Kincaid,  $5,029;  Chambers-Dob- 
son,  $7,229;  A.  Korrieman  Co.,  $5,894;  J.  H. 
Selden.  $10,090. 

Preparations  are  being  made  for  the  con- 
struction of  a  new  steel  bridge  over  the  Bear 
Creek  near  Dyersvills,  la.  to  replace  the  old 
wooden  structure  at  that  point. 

A  conference  will  be  held  Nov.  27,  at  the 
City  Hall,  Des  Moines,  la.,  by  the  Railroad 
Commission.  City  Council  and  representatives 
of  the  Great  Western  R.  R.  and  Des  Moines 
Terminal  &  Interurban  Ry.  Co.  for  the  pur- 
pose of  approving  plans  for  the  new  bridge 
over  the  Raccoon  River  at  Seventh  St.,  with 
approaches  and  viaducts  over  the  tracks  on 
both  sides  of  the  river. 

Kansas. 

The  Commissioners  of  Leavenworth  County, 
Leavenworth,  Kan.,  have  been  petitioned  for 
the  construction  of  a  new  bridge  across  the 
Big  Stranger  River  in  Stranger  Township. 
The  matter  has  not  yet  been  definitely  decided 
upon. 

Kentucky. 

.\n  ordinance  is  before  the  City  Council, 
Covington,   Ky.,   directing  the  Railroad   Com- 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pany  to  remove  grade  crossings.  H.  G.  Kloster- 
man  is  City  Clerk. 

Advices  from  Frankfort,  Ky.,  state  that  two 
new  bridges  are  to  be  built  in  Harrison  Coun- 
ty, Ky.j  one  over  the  Licking  River  and  the 
other  over  Stoner  Creek.  R.  C.  Terrell,  Good 
Roads  Commissioner,  will  supervise  the  work. 

Missouri. 

®A.  M.  Blodgett  Construction  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  for 
the  construction  of  a  steel  and  concrete  via- 
duct over  the  railroad  at  Murphy  St.  by  the 
v.,  S.  &  P.  and  the  Kansas  City  Southern 
Railroads  at  Shreveport,  La.  The  cost  is  esti- 
mated at  about  $15,000. 

Maryland. 

4*Plans  and  specifications  will  be  ready 
about  Nov.  1  for  the  construction  of  the  super- 
structure of  a  bridge  over  the  Gunpowder 
River  in  connection  with  the  new  reservoir. 
The  structure  as  proposed  will  have  two  300-ft. 
spans.  Bids  for  the  substructure  are  to  be 
opened  Oct.  1(3.  Three  smaller  structures  will 
be  constructed  some  time  next  year.  The 
work  will  be  in  charge  of  the  Engineer  of  the 
Gunpowder  Supply  Improvements,  Knicker- 
bocker Bldg.,  Baltimore,  Md. 

It  is  reported  that  the  Hampden-Woodberry 
Improvement  Association  has  approved  the 
plans  for  the  construction  of  the  proposed 
bridge  over  the  Northern  Central  Ry.  at  Union 
Ave.,  Baltimore,  Md.  The  cost  of  the  improve- 
ment is  estimated  at  about  $100,000, 
Minnesota. 

®The  Commissioners  of  Itasca  County, 
Grand  Rapids,  Minn.,  have  let  the  contract  for 
the  steel  and  concrete  bridge  over  Big  Fork 
River  to  the  Hennepin  Bridge  Co.,  Minne- 
apolis, Minn.,  at  $4,486  on  County  Road  No. 
28.  According  to  the  terms  of  the  contract 
the  work  will  be  completed  by  March  15,  1913. 

Mississippi. 
®The  Harrison  County  Board  of  Super- 
Tisors,  Gulfport,  Miss.,  has  awarded  the  con- 
tract for  the  construction  of  the  Richards 
Steel  bridge  near  Lorainne,  Miss.,  to  the 
.\usting  Bros.,  Atlanta,  Ga.,  at  $1,095. 

Missouri. 

A  delegation  of  property  owners  from  the 
Sheffield  District  appeared  before  the  Park 
Board,  Kansas  City,  Mo.,  and  requested  plans 
for  the  construction  of  a  viaduct  over  the 
Blue  River  and  railroad  tracks  at  Ewing  and 
Independence   .^ve. 

Nebraska. 

^Bids  will  be  received  until  noon,  Oct.  24, 
by  John  O'Connor,  Dodge  County  Clerk,  Fre- 
mont, Nebr.,  for  the  construction  of  the 
superstructure  and  substructure  and  ap- 
proaches of  all  new  bridges  and  for  furnish- 
ing materials  in  connection  with  same. 
I  ®The  contract  for  repairing  the  county  line 
bridge  over  the  Platte  River  south  of  Kearney, 
Neb.,  has  been  awarded  to  the  Omaha  Struc- 
tural Steel  Works.  Omaha,  Neb.  Bids  for  the 
work  were  opened  Sept.  30,  by  Buffalo  Coun- 
ty Clerk  J.  H.  Dean,  Kearney,  Neb. 

A  resolution  has  been  introduced  into  the 
City  Council  providing  for  the  construction  of 
a  concrete  covered  bridge  at  27th  and  D  Sts., 
Lincoln,  Neb.  The  cost  of  the  structure  is 
roughly  estimated  at  $2,500. 

All  bids  received  Sept.  28  by  C.  E.  West, 
County  Clerk.  Thedford,  Neb.,  for  the  con- 
struction of  a  112-ft.  pile  trestle  over  t^e  Loup 
River  have  been  rejected.  The  work  will  be 
readvertised. 

New  Jersey. 

^Bids  will  l>c  received  from  3:15  until  3:30 
p.  m.,  Oct.  17,  by  Board  of  Street  and  Water 
Commissioners,  Newark,  N.  J.,  for  repairing 
the  Mulberry  St.  bridge  over  the  Morris 
Canal.  Plans  and  specifications  are  on  file 
with  M.  R.  Shcrred,  Chief  Engineer  of  the 
Board. 

®The  contract  for  the  construction  of  the 
new  steel  and  concrete  bridge  over  the  Passaic 
River  at  Belleville,  N.  J.,  has  been  awarded  to 
Snare   &   Triest,    143   Liberty   St.,    New   York 


City,  by  the  Joint  Bridge  Committee  of  Essex, 
Hudson  and  Bergen  Counties.  The  contract 
price  was  $275,000.  Work  on  the  new  bridge 
will  be  started  just  as  soon  as  possible  and  it 
must  be  completed  before  Nov.  30,  1913.  It  will 
occupy  the  site  of  the  present  structure  and 
during  the  rebuilding  a  temporary  structure 
600  ft.  to  the  north  will  be  erected.  The  new 
bridge  will  be  CO  ft.  wide  with  a  span  of  110 
ft.  The  draw  will  be  operated  either  by  steam 
or  electric  power.  Bids  were  also  submitted 
to  the  Committee  bv  the  Owego  Bridge  Co. 
of  Owego,  N.  Y.,  $303,379;  Stillman,  Delc- 
hanty  &  Ferris  Co.  of  Jersey  City,  $288,000; 
the  F.  R.  Long  &  W.  R.  Broadhurst  Co.  of 
Hackensack,  $315,000,  and  the  Canton  Bridge 
Co.  of  Canton,  O.,  $340,000. 

A  hearing  was  recently  held  at  Burlington, 
N.  J.,  by  Maj.  R.  R.  Raymond,  U.  S.  Engi- 
neer, Wilmington,  Del.,  on  the  Assicunk  bridge 
proposition. 

New  York. 

®John  A.  Gray,  Sixth  St.,  Long  Island  City, 
New  York,  has  been  awarded  the  contract  for 
sinking  52  test  borings  on  Ward's  Island  in 
the  Bronx  Kills  and  in  Bronx  Borough  at  the 
sites  where  the  piers  of  the  New  York  Con- 
necting Railroad  bridge  over  the  East  River 
will  be  located. 

®The  D.  M.  Rosser  Engineering  &  Con- 
tracting Co.,  New  York  City,  which  has  the 
contract  for  the  construction  of  the  substruc- 
ture and  masonry  of  the  new  steel  girder 
bridge  of  the  New  York  Central  R.  R.  over  the 
Oswego  River  at  Oswego,  N.  Y.,  has  started 
work.  The  entire  structure  is  estimated  to 
cost  $350,000. 

A  special  town  election  was  held  at  Arcade, 
N.  Y.,  Oct.  1  and  it  was  voted  to  raise  $5,500 
for  the  erection  of  a  bridge  over  Cattaraugus 
Creek  at  Church  St. 

The  Board  of  Estimate  of  New  York  City 
has  received  a  communication  from  the  Public 
Service  Commission  approving  the  plans  of  the 
proposed  widening  of  the  bridge  carrying  the 
New  York  &  Rockway  Beach  Division  of  the 
Long  Island  Railroad  over  Jamaica  Ave.  The 
cost  of  the  work  is  estimated  at  $31,986.  Half 
of  the  amount  is  to  be  paid  by  the  railroad 
and  half  by  the  city.  The  abutments  of  the 
present  bridge  project  out  into  the  avenue  and 
reduce  the  width  of  the  thoroughfare  at  that 
point,  causing  the  sidewalks  to  be  cut  out.  The 
new  concrete  abutments  will  be  set  back  to 
the  line  of  the  street,  giving  full  width  to  the 
highway.  Land  will  have  to  be  acquired  for 
the  new  abutments.  It  is  expected  that  work 
will  begin  on  the  improvement  at  once. 

The  contract  for  repairing  the  new  highway 
bridge  over  the  Chemung  River  at  Chemung, 
N.  Y..  has  been  awarded  to  the  Horseheads 
Construction  Co..  Horseheads.  N.  Y.,  at  $3,700. 

The  contract  for  the  construction  of  the 
new  South  Genesee  St.  concrete  viaduct  will 
be  let  next  February  according  lo  an  an» 
nouncement  by  J.  J.  Dietmeyer,  Commissioner 
of  Streets  and  Public  Improvements,  Buffalo, 
N.  Y. 

North  Carolina. 

The  City  Council  of  Cliarlottc,  N.  C,  has 
taken  action  toward  inducing  the  Southern 
and  the  Charlotte  Electric  Railways  to  build 
a  new  overhead  brid.ge  in  place  of  the  con- 
demned structure  which  spans  the  Southern 
tracks  on  East  Morehead  St. 

Ohio. 

•J»Bids  will  be  received  until  noon.  Oct.  25,' 
by  Board  of  Franklin  County  Commissioners, 
Columbus,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
culvert  and  approaches  on  the  Kilbourne  Road 
just  south  of  Lockbourne.  Hamilton  Township. 
F.  M.  Sayre  is  County  Auditor. 

•J«Bids  will  be  received  until  noon,  Nov.  1, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  extension  under  specifications 
No.  299.  of  bridge  over  Duck  Creek  on  Ridge- 
wood  Ave.  in  Columbia  Township.  Albert 
Reinhardt  is  Clcrl-  of  the  Board. 

+Bids  will  be  received  until  1  a.  m.,  Nov.  2, 
by  Board  of  Cuyahoga  County  Commissioners, 
Cleveland.   O  .   for   the  construction  of  bridge 


work  per  report  No.  3017,  fill  and  excavation 
500  ft.  south  of  No.  Woodland  Road,  Orange 
Township.  F.  R.  Lander  is  County  Surveyor. 
J.  F.  Goldcnbogen  is  Clerk  of  the  Board. 

•J»Bids  will  be  received  until  1  p.  m.,  Oct  28, 
by  Columbiana  County  Commissioners,  Lisbon, 
O.,  for  labor  and  material  necessary  to  con- 
struct the  following  work.  Separate  bids  must 
be  made  on  each  contract :  Substructure  for 
bridge  No.  1501,  Washington  Township.  Sub- 
structure for  bridge  No.  1506,  Washington 
Township.  Substructure  for  bridge  No.  1507 
Washington  Township.  Substructure  for 
bridge  No.  1509,  Washington  Township.  Sub- 
structure for  bridge  No.  1511,  'Washington 
Township.  Substructure  for  bridge  No.  1503. 
Washington  Township.  Superstructure  for 
bridge  No.  1506,  Washington  Township,  steel. 
Superstructure  for  bridge  No.  1507,  Washing- 
ton Township,  steel.  Superstructure  for  bridge 
No.  1509,  Washington  Township,  steel.  Super- 
structure for  bridge  No.  1503,  Washington 
Township,  steel.  All  work  to  be  done  in  ac- 
cordance with  plans  and  specifications  as  pre- 
pared by  County  Engineer  B.  M.  French,  and 
now  on  file  in  the  office  of  the  County  Com- 
missioners,  Columbiana   County,  Ohio. 

•|«Bids  will  be  received  until  2  p.  m.,  Oct.  18, 
by  Paulding  County  Commissioners,  Paulding, 
O.,  for  the  -onstruction  of  the  following 
bridge  work,  according  to  plans  and  specifica- 
tions on  file  in  the  Auditor's  oflSce,  Paulding, 
O.  Bids  will  also  be  received  on  plans  sub- 
mitted by  the  bidder.  No.  119— Two  140x18- 
ft.  steel  spans  with  creosoted  plank  and  block 
floor,  for  the  bridge  over  the  .Auglaize  River 
near  Junction,  O.  Also  steel  joists  and  creo- 
soted plank  and  block  floor  for  the  3  140-ft. 
spans  of  this  bridge  now  standing.  No.  160 — 
43x16  ft.  steel  bridge  over  Prairie  Creek  be- 
tween Sections  17  and  20  Latty  Township.  No. 
161 — 32xl6-ft.  steel  bridge,  including  concrete 
abutments  for  the  same,  over  Prairie  Creek  on 
the  Van  Wert  Pike  between  Sections  25.  Blue 
Creek  and  30,  Latty  Townships.  Bidders  will 
be  required  to  deposit  with  their  bids  a  certi- 
fied check  on  one  of  the  banks  of  Paulding, 
O.,  for  10  per  cent  of  the  estimated  cost  of 
the  work  bid  on. 

®The  contract  for  the  construction  of  a 
bridge  and  abutments  on  tlte  Corduroy  road  in 
Jerusalem  Township,  Lucas  County,  O.,  has 
been  let  to  Joseph  Wolff,  Toledo,  O.  Bids  for 
the  work  were  opened  Oct.  8. 

®The  contract  for  the  construction  of 
bridges  and  culverts  on  the  Batavia  Pike  in 
Hamilton  County,  from  the  Ohio  Pike  to  the 
County  line,  has  been  awarded  to  William 
Nickerson,  Delhi,  O..  at  $6,642.  Bids  were 
opened  Sept.  27  by  the  Board  of  Hamilton 
County  Commissioners,  Cincinnati,  O. 

®The  contract  for  the  construction  of  a  con- 
crete bridge  on  Dayton-Cincinnati  Pike  in 
Sharonville,  Sycamore  Township.  Hamilton 
County,  O.,  has  been  awarded  to  A.  H.  Doe- 
bel,  Reading,  O.,  at  $2,361. 

®The  contract  for  the  construction  of  bal- 
ustrade for  concrete  bridge  over  Nine-Mile 
Creek.  Lake  Shore  Blvd.,  East  Cleveland 
Township,  Cuyahoga  County,  has  been  let  to 
A.  W.  Bninard,  8947  Broadway,  Cleveland 
O.,  at  $1,575. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  arch  bridge  over  the  Chagrin 
River  in  Chagrin  Falls  Township.  Cuyahoga 
County,  O.,  has  been  let  to  the  .-Advance  Con- 
struction Co.,  Cleveland.  O..  at  $4,259.  Bids 
for  the  work  were  opened  Sept.  28. 

The  City  Council  of  Youngstown,  C,  has 
voted  to  adopt  the  plans  prepared  by  City  En- 
gineer F.  M.  Lillie  for  the  elimination  of  the 
Erie  grade  crossings  by  the  depression  of  the 
tracks.  .\t^  the  next  meeting  of  the  Council 
the  East  Federal  St.  bridge  proposition  will 
be  taken  up. 

Oklahoma. 

4«Bids  will  be  received  until  2  p.  m.,  Nov.  8, 
bv  the  Deep  Fork  Drainage  District  No.  I, 
Lincoln  County,  Okla.,  for  the  construction  of 
the  following  bridges :  Three  60-ft.,  two  36- 
ft..  ten  'r5-t't.  and  fifteen  90-ft.  low  truss 
bridges;  four  105-ft.  high  truss  bridges;  four 
W-ft     beam   bridges.      The   substructures    will 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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be  of  concrete  and  steel.     Homer  J.  Wilkins, 
Chandler,  Okla.,  is  Engineer  in  Charge. 

®The  Board  of  Logan  County  Commission- 
ers. Guthrie,  Okla.,  has  awarded  the  contract 
for  the  construction  of  fourteen  steel  and  con- 
crete bridges  throughout  the  county  to  the 
Canton  Bridge  Co.,  Canton,  O.,  at  the  bid  of 
$11,4.35.  The  contract  for  the  construction 
of  the  suspension  bridge  over  the  Cimarron 
River  went  to  N.  H.  Sturgis  at  $3,800. 

Pennsylvania. 

Director  C.  V.  Terwilliger,  Department  of 
Public  Service,  Scranton,  Pa.,  is  making  ar- 
rangements for  lowering  the  easterly  approach 
of  the  Spruce  St.  bridge.  Plans  prepared  by 
the  city  have  been  approved  by  G.  J.  Ray, 
Chief  Engineer  of  the  Delaware,  Lackawanna 
&  Western  R.  R.  The  cost  of  the  improve- 
ment will  amount  to  about  $1.3,000. 

The  Borough  of  Deemston,  Pa.,  will  shortly 
take  up  the  matter  of  reconstructing  the  bridge 
over  Plum  Run  on  the  Beallsville-Zollarsville 
Road. 

The  City  Council  of  Newcastle,  Pa.,  has  au- 
thorized the  appointment  of  a  committee  to 
confer  with  those  interested  in  the  plans  for 
the  proposed  viaduct  across  the  railroads  and 
river  at  Gardner  Ave.  C.  H.  Milholland  is 
City  Engineer. 

Mayor  Cauffiel,  Johnston,  Pa.,  has  vetoed 
the  Haynes  St.  bridge  resolution  passed  by 
the  City  Council  providing  that  bonds  be  sold 
by  a  bond  house  at  a  commission  of  2  per 
cent.  Nothing  further,  it  is  said,  has  developed 
toward  the  improvement. 

Tennessee. 

®Foster-Creighton-GouId  Co..  Nashville, 
Tenn.,  have  been  awarded  the  contract  by  the 
N.   C.   &   St.   L.   Ry.   Co.,   Hunter  McDonald, 


Nashville,  Tenn.,  Chief  Engineer,  for  the  fur- 
nishing and  erecting  of  the  metal  work  of 
a  double  track  steel  viaduct  over  Running 
Water  Creek,  near  Chattanooga,  Tenn.  The 
work  will  require  approximately  2,000  tons  of 
metal  work,  the  structure  being  LlOO  ft.  long 
and  having  a  ma.ximum  height  of  120  ft.  The 
floor  will  be  of  reinforced  concrete  and  bal- 
last. The  Virginia  Bridge  &  Iron  Co.  has 
been  awarded  a  sub-contract  for  fabricating 
the  steel.  H.  M.  Gould  is  Vice  President  and 
General  Manager  of  the  construction  company. 
It  has  been  announced  by  promoters  of  the 
Birmingham  &  Chattanooga  R.  R.  that  the 
company  is  willing  to  enter  an  agreement  with 
Hamilton  County,  Tenn.,  by  which  the  rail- 
road will  build  a  bridge  over  the  Tennessee 
River  at  Sanders'  Creek  on  the  far  side  of 
Moccasin  Bend.  Col.  W.  W.  Shortlidge,  Chat- 
tanooga, Tenn.,  is  Vice  President  of  the  B.  & 
C.  Ry. 

Texas. 

At  a  conference  between  Mayor  A.  H. 
Jones,  City  Engineer  Aaron  Pancoast  of  San 
Antonio,  Texas,  and  the  officials  of  the  Street 
Car  Co.,  it  was  decided  to  construct  a  concrete 
bridge  over  the  San  Antonio  River  at  South 
Alamo  St.,  estimated  to  cost  about  $12,000. 

Utah. 

®The  Commissioners  of  Boxelder  Count}', 
Brigham,  Utah,  have  awarded  the  contracts 
for  the  construction  of  twelve  steel  bridges 
and  repairs  on  three  old  bridges  to  the  Omaha 
Structural  Steel  Works,  Omaha,  Neb.,  at  $29,- 
000.  A.  A.  Clark  Co.,  Salt  Lake  City,  Utah, 
are  the  representatives  of  the  contractors. 

Virginia. 
®The  contract  for  the  construction  of  a  steel 


highway  bridge  87  ft.  6  ins.  long  with  a  12-ft 
roadway,  over  Dunlap  Creek  in  Alleghany 
County,  Va.,  has  been  let  to  Austin,  Bros.. 
Atlanta,  Ga.,  at  $1,997.  J.  W.  Hobbs,  Cov- 
ington, Va.,  is  County  Clerk.  Bids  were  opened 
Oct.  5. 

Washington. 

The  Park  Board  of  Seattle,  Wash.,  has  de- 
cided to  provide  a  truss  span  in  the  bridge 
which  is  under  construction  across  Witmore 
slough  on  the  Lake  Washington  Blvd.  ex- 
tension to  Seward  Park. 

West  Virginia. 

®The  Commissioners  of  Harrison  County. 
Clarksburg,  W.  Va.,  have  awarded  the  contract 
for  the  erection  of  the  superstructure  of  a 
bridge  in  Wayne  Township  known  as  the 
Evan's  bridge,  to  the  Canton  Construction  Co., 
at  $2,650. 

Wisconsin. 

The  City  Council  of  Racine,  Wis.,  has  called 
a  special  meeting  to  consider  the  repairs  nec- 
essary to  the  west  approach  to  the  State  St. 
bridge.  The  cost  of  the  improvement  is  es- 
timated at  $.5,000. 

The  North  Side  Civic  League  of  Milwaukee. 
Wis.,  recently  held  a  meeting  at  which  it  was 
decided  to  request  the  County  Board  to  con- 
struct a  66-ft.  concrete  bridge  over  the  Mil- 
waukee River  on  the  Port  Washington  Road 
just  south  of  Evergreen  Park. 

The  City  Council  of  Wausau,  Wis.,  has 
definitely  decided,  according  to  reports  from 
that  city,  to  reconstruct  the  bridge  across  the 
Eau  Claire  River  at  Schofield.  The  new  bridge 
will  have  a  20-ft.  roadway  and  will  be  much 
superior  to  the  one  carried  away  by  the  flood 
of  July  22.  The  estimated  cost  is  $8,000. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

^•Bids  will  be  received  until  noon,  Oct.  25, 
by  Chilton  County  Commissioner.s,  Clanton, 
Ala.,  for  the  grading,  draining  and  surfacing 
with  gravel  about  6  miles  of  State  .^id  Road. 
W.  S.  Keller  is  State  Highway  Engineer, 
Montgomery,  Ala. 

®The  Chambers  County  Commissioners, 
Lafayette,  .-Ma.,  have  awarded  the  contract 
for  grading  and  surfacing  12  miles  of  road 
between  Lafayette  and  Lanett  to  J.  H.  Hen- 
ning. 

California. 

®The  Stanislaus  County  Supervisor,  A.  E. 
Clary,  has  awarded  the  contract  for  furnish- 
ing 2,000  yds.  of  gravel  for  county  roads  in 
the  Patterson  District  to  H.  V.  Davis,  of 
Newman,  Calif.,  at  $1.20  per  yd.  Other  bid- 
ders were  Craig  &  Harris,  $1.48;  H.  L. 
Heintz,  $1.58;  F.  B.  Marks  and  J.  C.  Scan- 
Ion,  $1.70;  C.  H.  Medlin,  $1.74,  and  Neil 
Hansen,  $1.87%.  Modesto,  Calif.,  is  the  coun- 
ty seat  of  Stanislaus  County. 

The  Board  of  City  Trustees  of  Bakersfield, 
Calif.,  has  passed  resolutions  of  intention  for 
63  blocks  of  paving  in  the  residence  district 
of  the  city.  It  is  proposed  to  expend  over 
$500,000  in  street  paving  in  the  next  year. 

The  Board  of  County  Commissioners,  Vi- 
salia,  Calif.,  at  its  September  meeting  appro- 
priated $15,000  for  the  construction  of  10 
miles  of  new  wagon  road  to  improve  the 
county  highway  between  the  valley  and  Cali- 
fornia Hot  Springs.  The  new  road  will  be 
built  between  Rogers'  Station  and  the  foot  of 
Uhl  hill  in  the  vicinity  of  the  F.  M.  Adams 
ranch. 

Colorado. 

The  Colorado  State  Highway  Commission, 
Denver,  Colo.,  has  been  notified  that  the  Post 
Office  Department,  Washington,  under  a  re- 
cent act  of  Congress,  is  authorized  to  improve 
2  per  cent,  of  the  post  roads  in  Colorado,  and 
has  been  requested  to  designate  the  particu- 
lar roads  to  be  improved.     This   will  amount 


to  680  miles  of   roads  within  the  boundaries 
of  the  state. 

Connecticut. 

®C.  W.  Tryon,  of  Meriden,  Conn.,  has  been 
awarded  a  contract  by  Highway  Commission- 
er James  H.  MacDonald.  Hartford,  Conn.,  for 
the  building  of  five  miles  of  road  between 
Norwich  and  Griswold,  at  $60,000.  The  con- 
tract calls  for  26,660  lin.  ft.,  which  will  cost 
about  $12,000  per  mile. 

District  of  Columbia. 

The  Department  of  Agriculture,  Washing- 
ton, D.  C,  recently  received  bids  as  follows 
for  the  laying  of  a  section  of  experimental 
roadway  on  what  is  known  as  the  Rockville 
pike,  in  Maryland,  from  Bradley  Lane  to  Sta- 
tion 210:  Lyons  Bros.,  Washington,  D.  C, 
$22,650;  Cranford  Paving  Co.,  Washington,  D. 
C,  $19,160,  and  Harper  &  Boight,  Washing- 
ton, D.  C,  $10,028;  alternate,  cost  plus  12y2 
per  cent. 

Florida. 

The  city  of  High  Springs,  Fla.,  plans  the 
construction  of  sidewalks  at  an  estimated  cost 
of  $5,000.  Engineer  has  not  been  selected. 
Contract  will  probably  be  let  in  November. 
W.  J.  Rivers  is  official  in  charge. 

The  Walton  County  Commissioners,  De  Fu- 
niak  Springs,  Fla.,  Chas.  H,  Gordon,  Clerk, 
rejected  all  bids  received  Sept.  23  for  con- 
structing 60  miles  of  sand-clay  roads  in  Town- 
ship .3  north,  including  necessary  culverts;  also 
35  miles  main  line  running  east  and  west 
through    entire    county    and    25    miles    lateral 


'  roads    running    north   and    south, 
will  be  readvertised. 


The    work 


Georgia. 

The  city  of  Valdosta,  Ga.,  has  sold  bonds 
for  municipal  improvements  amounting  to 
$100,000,  to  the  New  York  Life  Insurance  Co. 

The  Board  of  Council  Commissioners,  At- 
lanta, Ga.,  has  decided  to  pave  Peachtree 
road   from   Buckhead  to  the  county  line  with 

•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


an   artificial   asphalt.     The   material  will  cost 
$21.60  per  ton. 

Idaho. 

•J"Bids  will  be  received  until  8  p.  m.,  Oct 
28  (readvertisement),  by  City  Council,  Mos- 
cow, Idaho,  for  the  construction  of  30  blocks 
of  paving  estimated  to  cost  $180,000.  The 
specifications  now  provide  for  Dollarway,  5 
and  6  ins.;  Hassam,  5  and  6  ins.;  Hassamite, 
5  and  6  ins. ;  bitumen  on  5  and  6-in.  con- 
crete base;  bitulithic  on  bitumen  base;  bitu- 
lithic  on  concrete  base,  5  ins. ;  Warren  Bros, 
specifications  for  bitulithic;  Warren  Bros, 
specifications  for  bitulithic;  bitu-mass  on  con- 
crete foundation,  bituminous  macadam,  bi- 
tuminous concrete,  granitoid,  granocrete,  west- 
ermite  asphalt  with  broken  stone  foundation; 
concrete  foundation;  densacon  on  bituminous 
base;  asphalt,  wood  block  and  brick  pave- 
ments. 

®The  Idaho  Hardware  &  Plumbing  Co.,  720 
Idaho  St.,  Boise,  Ida.,  has  been  awarded  the 
contract  by  the  City  Council  of  Boise,  Ida., 
for  Sidewalk  and  Curb  Improvement  District 
No.  34,  at  $0..53  per  ft.  for  sidewalks  and  $0.26 
per  ft.  for  curbs.  The  work  includes  47,875 
lin.  ft.  of  walks  and  53,800  ft.  of  curb.  Bids 
were  opened  Sept.  28  by  Nancy  Robertson. 
Clerk.    C.  C.  Stevenson  is  City  Engineer. 

Illinois. 

•J«Bids  will  be  received  until  1  p.  m..  Oct 
16,  by  Board  of  Local  Improvements,  Casey, 
III.,  for  the  construction  of  about  6,510  sq. 
yds.  of  vitrified  brick  pavement  and  2,311 
lin.  ft.  of  combined  curb  and  gutter.  C.  W. 
Shinel  is  City  Engineer.  W.  R.  Paige,  Terre 
Haute,  Ind.,  is  Consulting  Engineer. 

®The  Commissioners  of  Peru  and  Hall 
Townships,  Bureau  County,  111.,  have  award- 
ed the  contract  for  grading  the  county  line 
road  from  the  main  Peru-Princeton  road  to 
the  village  of  Dalzell,  as  follows:  Two  sec- 
tions to  Peter  Barto,  of  Spring  Valley,  III.; 
and  one  section  to  Chris  Oterbach,  of  Peru 
Princeton  is  the  county  seat 

let  recently. 
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®Kerr  &  Dyer,  of  the  Wcstside  Quarries 
Co.,  Kankakee,  111.,  have  been  awarded  the 
contract  for  the  construction  of  hard  roads 
in  Ganeer  Township,  Kankakee  County,  at 
$18,000. 

®The  Board  of  Local  Improvements  of 
Galesburg,  111.,  has  let  the  contract  for  the 
paving  of  Mulberry  St.,  from  Seminary  St. 
to  the  Burlington  tracks  to  J.  B.  McAuley, 
of  Galesburg. 

®The  Board  of  Local  Improvements  of 
Rockford.  111.,  has  awarded  the  contract  for 
paving  of  the  allev  in  the  rear  of  the  city 
hall  to  A.  E.  Rutledge,  of  Rockford,  at  $1,049, 
and  the  macadamizing  of  Paris  Ave.,  to  Fred 
Carrico,  at  $5,189. 

®The  City  Council  of  Springfield,  111.,  has 
let  the  contract  for  the  paving  of  East  Miller 
St.,  from  Fifth  to  Seventh  Sts.,  to  Richard 
Egan  at  $l.fi9  per  sq.  yd.,  for  brick.  The 
curbing  will  be  laid  at  $0.55  per  lin  ft. 

The  Board  of  Local  Improvements  of 
Peoria,  111.,  proposes  to  pave  Seventh  Ave., 
frorn  the  foot  of  Union  St.  to  Western  Ave., 
a  distance  of  one  mile.  City  Engineer  L.  D. 
Jeffries  will  prepare  estimates  which  will  pro- 
vide for  two  stretches,  one  from  Union  St. 
to  Second  Ave.,  and  the  other  from  that  pomt 
to  Western  .Ave.,  along  which  runs  a  street 
car  track.  The  paving  is  to  be  of  brick,  30 
ft.  wide  between  curbs. 

The  City  Commissioners  of  Elgin,  111.,  have 
tentative  plans  for  the  paving  of  St.  Charles 
Villa,  North  State  and  Division  Sts.,  and  Wal- 
nut Ave.  hill  next  year. 

Citizens  of  Mattoon,  III.,  are  making  an 
effort  to  have  the  recently  completed  pave- 
ment on  Lafayette  Ave.,  from  the  point  where 
the  brick  pavement  ends  to  the  Sanders  cor- 
ner extended  a  fourth  of  a  mile  south.  L. 
Claude  James  is  City  Engineer. 

Indiana. 

•|*Bids  will  be  received  until  noon,  Nov,  7, 
by  Commissioners  of  Lake  County,  Crown 
Point,  Ind.,  for  the  construction  of  two  gravel 
roads  known  as  the  William  C.  Caldwell  et  al. 
road  and  the  Forrest  P.  Rundell  et  al.  road. 
C.  A.  Johnson  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m..  Nov.  6, 
by  Board  of  Grant  County  Commissioners, 
Marion,  Ind..  for  the  construction  of  gravel 
roads  in  Mill.  Center  and  Monroe  townships. 
E.  H.  Kimball  is  County  Auditor. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
6,  by  Board  of  Cass  County  Commissioners. 
Logansport,  Ind..  for  the  construction  of  three 
macadam  roads  in  Eel  township.  J.  E.  Wal- 
lace is  County  Auditor. 

•I»Bids  will  be  received  until  11  a.  m..  Nov. 
4,  by  Board  of  Wayne  County  Commissioners, 
Richmond,  Ind.,  for  the  construction  of  a 
gravel  road  in  Wayne  township.  Lewis  S. 
Bowman  is  County  Auditor. 

•{•Bids  will  be  received  until  Nov.  4  by 
board  of  Huntington  County  Commissioners, 
Richmond,  Ind..  for  the  construction  of  a 
gravel  road  known  as  the  George  W.  Yoimg 
et  al.  road.  Harold  Guthrie  is  County  Audi- 
tor. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
4,  by  Board  of  Shelby  County  Commissioners, 
Sheibyville,  Ind.,  for  the  construction  of  a 
road  in  Mora!  township.  F.  W.  Fabel  is 
County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  4. 
by  Board  of  Blackford  County  Commission- 
ers, Hartford  City.  Ind.,  for  the  construction 
of  macadam  road  in  Harrison  township.  James 
Cronin.  Jr.,  is  County  Auditor. 

®Gillian  &  Co.,  Bloomingdale,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Parke  County  C'lmraissioners,  Rockville,  Ind., 
for  the  construction  of  the  Silas  Dooley  road 
in  Howard  township,  at  $4,785,  and  a  con- 
tract to  Jonathan  Ilumert,  Jud.son,  Ind..  for 
two  roads  in  Washington  township,  at  $974. 
Bids  were  opened  Oct.  8  by  J.  E.  Elder,  Coun- 
ty Auditor. 

©Following  contracts  were  awarded  by  the 
County  Commissioners,  Huntington,  Ind.,  for 
the  construction  of  roads,  as  follows :  Wm. 
Hosier  road  in  Union  township,  A.  P.  Adding- 


ton,  Bluflton.  Ind..  $5,800;  John  M.  Eads  road 
in  Polk  township,  H.  C.  Modlin  &  Co.,  Marion, 
Ind.,  $8,800 ;  Jesse  T.  Rinearson  road  on  town- 
ship line  between  Polk  and  Lancaster  town- 
ships, A.  P.  Addington,  Bluffton,  Ind.,  $4,450, 
and  Wm.  Bitzer  road  on  county  line  between 
Huntington  and  Wabash  Counties,  Keefer  & 
Bailey,  Huntington,  Ind.,  $0,625. 

®McCormick  &  Rogers,  Bloomington,  Ind., 
have  been  awarded  the  contract  by  the  Mon- 
roe County  Commissioners,  Bloomington,  for 
the  construction  of  a  pike  in  Berry  township. 
Bids  were  opened  Oct.  8. 

®John  S.  Rogers  of  Bloomington,  Ind.,  has 
been  awarded  the  contract  by  the  Monroe 
County  Commissioners,  Bloomington,  Ind.,  for 
the  construction  of  a  stone  roaci  in  Richland 
township.    Bids  were  opened  Oct.  8. 

©Campbell  &  Dobson  of  Bloomington,  Ind., 
have  been  awarded  the  contract  by  the  Board 
of  Monroe  County  Commissioners,  Blooming- 
ton, for  the  construction  of  a  stone  road  in 
Bloomington  township.  Bids  were  opened 
Oct.  8  by  Horace  Blakely,  County  Auditor. 

®Elkavah  Allen,  Washington,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Davies 
County  Commissioners,  Washington,  for  the 
construction  of  a  gravel  road  in  MacLison 
township,  at  $1,900.  Bids  were  opened  Oct.  8 
by  L.  S.  Core,  County  Auditor. 

®Hall  &  Bonard,  of  Logansport,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  Terre  Haute,  Ind.,  for  the 
paving  of  North  14th  St.,  from  Wabash  Ave. 
to  Locust  St.  A.  M.  Shattuck,  of  Brazil,  Ind., 
secured  the  contract  for  the  paving  of  South 
Seventh   St..   from   Hulman   to  Voorhees. 

®D.  H.  Fatout,  Indianapolis,  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Warren 
County  Commissioners,  Williamsport,  Ind.,  for 
the  construction  of  a  gravel  road  in  Liberty 
township,  at  $6,499.  Bids  were  opened  Oct.  7 
by  D.  H.  I\lotTitt,  County  Auditor. 

®James  Parlon,  LaFayette.  Ind.,  has  been 
awarded  the  contract  by  the  Board  of  Warren 
County  Commissioners,  Williamsport,  Ind.,  for 
the  construction  of  a  gravel  road  in  Prairie 
township,  at  $8,615.  Bids  were  opened  Oct.  7 
by  D.  H.  Moffitt,  County  Auditor. 

®The  Board  of  Cass  County  Commission- 
ers, Logansport,  Ind.,  awarded  the  following 
contracts  at  their  October  session  1912 :  Berk- 
shire road  No.  2  in  Eel  township,  D.  A.  Hy- 
man,  Logansport.  at  $1,606;  Berkshire  road  No. 
1  in  Eel  township,  Martin  McHale,  Logans- 
port, $1,895,  and  Wm.  Schlogelmilch  road  in 
Boone  township,  Martin  McHale,  Logansport. 
$13,850.     J.  E.  Wallace  is  County  Auditor. 

®L.  W.  Gibbens  &  Son,  Brazil,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
Sullivan  County  Commissioners,  Sullivan.  Ind., 
for  the  construction  of  the  J.  E.  M.  Purcell 
rock  road  in  Cass  Township,  at  $8,400.  Bids 
were  opened  Oct.  8  by  W.  S.  Bicknell,  County 
Auditor. 

®Earl  O.  Gilbert  has  been  awarded  the  con- 
tract by, the  County  Commissioners,  Martins- 
ville, Ind.,  J.  S.  Whitaker,  Auditor,  for  the 
construction  of  a  road  known  as  the  Orley 
Bales  et  al.  road  in  Baker  and  Washington 
townships,  at  $10,400.  Bids  were  opened 
Oct.  8. 

®Jarnes  E.  Miles  &  Denney,  Madison,  R.  F. 
D.,  Ind.,  have  been  awarded  the  contr.act  by 
the  Board  of  Jefferson  County  Commission- 
ers, Madison,  for  the  construction  of  a  gravel 
road  in  Monroe  township,  at  $3,000.  Bids 
were  opened  Oct.  8.    A.  M.  Taff  is  .Auditor. 

©Thomas  Ward  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Fowler, 
Ind.,  Lemuel  Shipman,  Auditor,  for  the  con- 
struction of  the  James  W.  Ford  gravel  road,  a 
distance   of   two    miles,    at   $6,685.     Awarded 

Oct.  7.  „       ,      r 

No  bids  were  received  by  the  Board  of 
Johnson  County  Commissioners,  Franklin,  Ind., 
on  Oct.  7  for  the  construction  of  a  road  known 
as  the  Mil  ford  Richardson  gravel  road  in 
Ninevah  township.  H.  L.  Knox  is  County 
Auditor. 

.An  election  was  held  in  Lmcoln  Townslup, 
St.  Joseph  County,  Ind.,  on  Oct.  12,  for  the 
purpose  of  voting  on  the  proposition  to  build 


15  miles  of  roads  in  that  township.  The 
County  Commissioners,  South  Bend,  Ind.,  are 
in  charge. 

Iowa. 

The  City  Council  of  Algona,  la.,  has  passed 
a  resolution  to  make  improvements  by  grad- 
ing, excavating  and  removing  the  earth  to  sub 
grades  and  to  construct  a  permanent  curb  or 
combined  curb  and  gutter  upon  both  sides  of 
a  number  of  streets  of  the  city;  also  for  the 
construction  of  pavements  on  a  number  of 
streets.  The  contemplated  work  comprises 
25.932  sq.  yds.  of  paving  and  14.317  lin.  ft,  of 
curbing.  It  is  the  intention  to  get  preliminary' 
grading  done  this  fall  and  let  the  contracts 
for  the  improvement  about  the  first  of  the 
year.  S.  W.  Crowell  is  City  Clerk.  Theo.  S. 
DeLay,  Lichty  Bldg.,  Creston,  la.,  is  Engineer. 

Petitions  have  been  circulated  in  Morning 
Side,  Sioux  City,  la,,  for  paving  on  Third, 
Fourth,  St.  Aubin,  Peters  and  Orleans  Aves, 
It  is  proposed  to  start  work  next  spring. 

The  City  Council  of  Algona,  la.,  has  passed 
a  resolution  providing  for  the  construction  of 
two  miles  of  asphalt  pavement.  The  pro- 
posed paving  would  cover  the  business  section 
of  the  city  and  the  street  leading  from  the 
Northwestern  station. 

Kansas. 

•J-Bids  will  be  received  until  8  p.  m.,  Oct,  23. 
bv  City  Clerk,  Pittsburg.  Kan.,  for  1%  miles 
of  macadam  road  at  Pittsburg.  L.  E,  Curf- 
man  is  City  Engineer. 

®lhe  Citv  Council  of  Hutchinson,  Kans., 
has  awarded  the  contract  for  the  construction 
of  brick  pavement  on  Fourth  .Ave.,  to  Everett 
&  Burt,  of  that  city,  at  $6,473,  including  pav- 
ing, grading,  curbing  and  guttering.  The 
pavement,  which  is  to  extend  from  Walnut  to 
Washinston,  two  blocks,  one  block  each  way 
from  Main,  will  be  of  one  course  of  brick  and 
a  sand  base  and  with  sand  filler.  The  unit 
cost  is  $1.09  a  sq.  yd.  Others  bids  were :  Mc- 
Guire  &  Stanton,  of  Leavenworth,  paving, 
brick  inspected  at  plant,  $1,07;  inspected  here, 
$1,13:  w'ithout  guarantv,  four  cents  less;  grad- 
ing, $0,35;  curbing  and  gutter,  $0,80;  gutter, 
$0':40:  curb,  «0,40,  Total.  $6,698.  Shears  & 
Son.  Hutchinson,  paving,  guaranteed,  $1,15;  no 
guarantv.  $1.09;  gradins,  $0.38;  curb  and  gut- 
ter. $0.73;  curbing.  $0.30;  guttering,  $0,43, 
Total,  $6,785,  Everett  &  Burt,  Hutchinson, 
paving  guaranteed;  $1.09;  grading,  $0.35;  curb 
and  gutter,  $0.73;  gutter,  $0.43;  curb.  $0.30. 
Total.  $6,473.  McLoud  &  Crandle,  of  Nicker- 
snn,  paving,  guaranteed.  $1.20;  no  guarantee. 
$1.06;  grading,  $0.35;  curbing  and  gutter, 
$0  66;  gutter,  ~  $0.38;  curbing,  $0.30.  Total. 
$6,902. 

Kentucky. 

•f»Bids  will  be  received  until  2  p.  m.,  Oct. 
18,  by  Board  of  Public  Works.  Louisville,  Ky.. 
for  the  construction  of  Washington  St..  from 
First  to  Second;  Chestnut  St.,  from  Twenty- 
first  to  Twenty-fourth,  and  Walnut  St..  from 
Eighteenth  to  Twenty-second.  The  work  will 
be  paid  for  by  the  citv'  and  will  cost  approxi- 
mately $41.20i\  The  plans  and  specifications 
call  for  asphalt  paving,  with  granite  alone 
tracks  and  vitrified  block  gutters. 

Louisiana. 

The  City  Council  of  L.nke  Charles,  La.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Ryan  St.,  from  Belden  to  Railroad  .Ave., 
with  crcosoted  wood  blocks.  Ordinances  call- 
ing for  the  paving  of  other  streets  are  being 
considered. 

Massachusetts. 

©Mayor  Fitzgerald  of  Boston,  Mass..  has 
let  the  contract  for  rcpaving  and  regulating 
Clinton  St.,  between  Commercial  St.  and  .At- 
lantic .Ave.,  city  proper,  to  Fred  S,  &  A,  D, 
Goro  Corporation,  Boston,  at  $2,536, 

®Fred  S.  &  A,  D.  Gore  Corporation.  Bos- 
ton, Mass.,  has  been  awarded  the  contract  by 
Mayor  Fitzgerald,  of  that  city,  for  the  con- 
struction of  wood  block  pavement  in  Provi- 
dence St.,  and  granite  blook  repaving  In  Co- 
lumbus Ave.,  city  proper,  at  $6,771.  Barber 
asphalt  block  wilt  be  used. 

©James    Doherty.    of    Boston,    Mbss.,    has 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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been  awarded  the  contract  by  Mayor  Fitz- 
gerald, Boston,  for  a  macadam  roadway  in 
Holiday  St.,  between  Bowdoin  and  Topliff 
Sts.,  Dorchester,  at  $4,549. 

Michigan. 

®The  Board  of  Public  Works  of  Grand 
Rapids,  Mich.,  has  awarded  the  contract  for 
the  laying  of  a  brick  pavement  on  South  Mar- 


road,  1.08  miles,  let  to  M.  F.  Dollard  &  Co.  of 
Albany  for  $9,400;  Road  No.  5,  Pekin-Cam- 
bria  road,  2.26  miles,  let  to  Hammond  & 
Tracey,  Middleport,  for  $20,106;  Road  No.  6, 
Lockport  road,  so  called,  in  towns  of  Wheat- 
lield  and  Niagara,  5.54  miles,  let  to  M.  F.  Dol- 
lard &  Co.,  Albany,  for  $41,816. 

Chief    Engineer    Charles    R.    Ward    of    the 
Topographical    Bureau,    New   York   City,   has 


ket  Ave.,   to   Carpenter  &   Anderson,   of   that       ~    ""^  'Y\     V  ,■       „i„„^   tr,^  tv,»  „.;^Io„;„<t  r,f 
city,    at   $40,000.     The   pavement   will   extend      P/^^P^'/'^d^'fi'!!^^^^?!,""^!"'^^^!?!^^!'!!."'"! 


from  Wealth  St.,  to  Godfrey  Ave. 
Minnesota. 

Contracts  for  the  construction  of  2,700 
miles  of  highway  in  Minnesota  next  summer 
will  be  authorized  by  the  State  Highway 
Commission  this  winter.  Of  this  700  miles 
will  be  entirely  new  road  in  the  northern  part 
of  the  state,  surveyed  and  constructed  under 
the  rural  highway  law  enacted  by  the  last  leg- 
islature. George  W.  Cooley,  St.  Paul,  is 
State  Engineer  and  Secretary  of  the  Com- 
mission. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  let  the  contract  for  paving  East 
Fourth  St.,  between  2.'5rd  and  27th  Aves.,  to 
P.  McDonnell  of  that  city,  at  $20,415.  Asphalt 
and  sandstone  curb  will  be  used. 

Mississippi. 

The  citizens  of  Forrest  County,  Miss.,  at 
a  recent  special  election  voted  against  the 
issuance  of  bonds  to  the  amount  of  $.")0,000 
for  road  improvements.  A  movement  will  be 
started  at  an  early  date  to  secure  a  beat  issue 
for  Beats  1  and  3,  of  not  less  than  $100,000. 
Hattiesburg  is  the  county  seat. 

The  Commissioners  of  Road  Improvement 
District  Nos.  2  and  -3  of  Clay  County,  Miss., 
have  elected  Chas.  Lyon  Wood,  Columbus, 
Miss.,  Highway  Engineer,  to  make  surveys 
and  estimates  for  improving  about  25  miles 
of  road.  Bonds  to  the  amount  of  $101,000 
have  been  sold  for  this  work. 

Missouri. 

®The  Rackliffe  &  Gibson  Construction  Co., 
of  St.  Joseph,  Mo.,  has  been  awarded  the  con- 
tract by  the  City  Council,  of  Chillicothe,  Mo., 
for  the  paving  of  East  Webster  St.,  from  the 
east  line  of  Locust  St.  to  the  west  line  of 
the  C,  M.  &  St.  P.  Ry.  right-of-way.  Has- 
sam  paving  will  be  used. 

The  City  Council  of  Columbus,  Mo.,  has 
passed  an  ordinance  for  a  concrete  pavement 
on  Sexton  Road  from  Third  St.  to  the  city 
limits. 

Nebraska. 

®The  City  Council  of  Lincoln,  Nebr.,  has 
awarded  the  contract  for  the  paving  of  15th 
St.  to  M.  Ford  &  Co.,  of  Omaha,  Nebr.  Mex- 
ican or  Ajax  asphalt  will  be  used. 

The  City  Council  of  Fremont,  Nebr.,  has 
passed  an  ordinance  providing  for  the  crea- 
tion of  a  paving  district  on  Sixth  St..  between 
Main  and  Broad.'  Sixth  St.  will  be  paved 
from  the  west  side  of  Main  to  the  west  side 
of  Broad.  Bids  have  been  asked  for  the  pav- 
ing of  C  St. 

New  Hampshire. 

The  contract  for  the  construction  of  a  trap 
rock  road  in  Greenville,  N.  H„  for  which  bids 
were  opened  Sept.  21  by  S.  Percy  Hooker, 
State  Superintendent  of  Highways,  Concord. 
N.  H.,  has  not  been  awarded.  The  roadway 
will  be  1,540  ft.  long. 

New  Jersey. 

•J«Bids  will  be  received  until  3  p.  m.,  Oct. 
29,  by  Board  of  Commissioners.  Ridgevvood. 
N.  J.,  for  the  construction  of  brick  pavement 
on  W.  Ridgewood  Ave.  in  the  Village  of 
Ridgewood.  F.  W.  Simonds  is  Engineer.  Wil- 
bur Morris  is  Clerk. 

New  York. 

®The  Niagara  Countv  Commissioners, 
Lockport,  N.  Y.,  Fred  H.  Krull,  Clerk,  award- 
ed the  following  contracts  recentiv  for  road 
work  as  follows:  Road  No.  3,  Barker-West 
Somerset  road,  town  of  Somerset,  2.96  miles, 
let  to  the  Town  Board  of  Somerset,  for  $16,- 
399;   Road  No.  4,  Cambria-Saddleson  Corners 


Kings  Highway  and  has  collaborated  with 
Edward  H.  Bennett,  the  city  planning  expert 
of  the  Brooklyn  Committee  on  City  Plan,  in 
laying  out  this  thoroughfare. 

Ohio. 

•|«Bids  will  be  received  until_  noon,  Nov.  1, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  Albert- Reinhardt,  Clerk,  for  the  im- 
provement, under  specifications  No.  397,  of 
Plainfield  pike  from  Creek  road  south  in 
Sycamore  Township.  The  work  to  be  done 
according  to  the  plans  and  specifications  now 
on  file  in  the  office  of  the  Board  of  County 
Commissioners.  All  bids  must  be  made  on 
blank  forms,  to  be  had  at  the  office  of  the 
Board  of  County  Commissioners,  and  be  ac- 
companied by  a  bond  in  the  sum  of  $500. 

•{•Bids  will  be  received  until  1  p.  m.,  Oct. 
26  by  Board  of  County  Commissioners  at  the 
office  of  C.  C.  Meekison,  County  Auditor, 
Napoleon,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  following  road  im- 
provement: Road  improvement  No.  125  (Na- 
poleon and  Flatrock  Townships)  petitioned 
for  by  C.  W.  Brubaker  et  al.,  commencing 
at  the  center  of  Section  33,  Napoleon  Town- 
ship, Henry  County,  Ohio,  thence  west  on 
Vi  section  line  road  to  the  center  of  Section 
32.  Also  beginning  at  the  north  quarter  post 
Section  32.  Napoleon  Township,  Henry  Coun- 
ty, Ohio,  thence  south  on  %  section  line  to 
township  line,  thence  in  a  southwesterlv  di- 
rection to  the  village  of  Florida,  Henry  Coun- 
ty, Ohio,  or  to  gravel  road  in  Florida,  Ohio, 
where  the  road  branches ;  the  west  branch  is 
the  one  mentioned  in  Flatrock  Township. 
Each  bid  must  be  accompanied  by  a  check  or 
draft  in  the  sum  of  $.")00  certified  to  by  the 
First  National  Bank  or  the  Napoleon  State 
Bank,  Napoleon,  Ohio,  and  made  payable  to 
the  .Auditor  of   Henry  County,  Ohio. 

•{•Bids  will  be  received  until  noon,  Oct.  26, 
by  the  Commissioners  of  Carrol  County,  Car- 
rolllon,  O.,  for  the  construction  of  concrete 
bridge  at  the  Steuben\-ille  improved  road. 
Center  Township,  and  for  the  iron  structure 
of  the  bridge  on  Petersburg  road.  Union 
Township.  Plans  and  specifications  are  on 
file  with  the  County  Auditor. 

•{•Bids  will  he  received  until  1  p.  m.,  Oct. 
28,  by  Commissioners  of  Columbiana  County, 
Li.sbon,  O.,  for  the  construction  of  the  Wells- 
villc-Salincville  Road  Improvement  No.  10. 
Yellow  Creek  Township.  Copy  of  the  speci- 
fications may  be  had  of  the  Deputy  Engineer, 
J.  N.  George.  East  Liverpool,  O. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus. 
Ohio,  until  2  p.  m.,  Nov.  1,  1912,  for  grading 
and  paving  with  a  bituminous  macadam  the 
Marion  &  Delaware  road,  Marion  County, 
State  Highway  "R"  Pet.  No.  573  in  Pleasant 
Township.  Length  8,430  ft.,  or  1.55  miles; 
width  of  pavement  14  ft.  Estimated  cost  of 
construction  $9,118.28.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion  Aug.  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  Countv  Commissioners  and 
the  State  Highvyay  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker  is 
State  Highway  Commissioner. 

^•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  imtil  2  p.  m.,  Nov.  1,  1912,  for  grading 
and  paving  with  a  waterbound  macadam.  The 
Bucyrus  &  Gallon  road,  Crawford  County. 
State  Highway  "A"  Pet.  No.  630  in  Polk 
Township.      Length    6,050    ft.,    or    1.15    miles. 


Width  of  pavement  12  ft.  Estimated  cost  of 
construction  $4,815.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  August  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker  is 
State  Highway  Commissioner. 

^Bids  will  be  received  until  noon,  Oct.  25, 
by  Board  of  Franklin  County  Commission- 
ers, Columbus,  O.,  for  grading  and  paving 
Qeveland  Ave.  road  from  the  north  corpora- 
tion line  of  Columbus  to  the  north  corpora- 
tion line  of  Linden  Heights.  O.  A  certified 
check  for  $400  must  be  filed  with  each  bid. 
John  Scott  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Nov.  1,  1912,  for  grading  and 
paving  with  brick  for  medium  traffic  the 
Woodsfield  Northern  road,  Monroe  County, 
State  Highway  "D"  Pet.  No.  395  in  Center 
Township.  Length  4,516  ft.,  or  0.86  mile 
Width  of  pavement  12  ft.  Estimated  cost  of 
construction  $14,911.45.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion,  August 
1,  1913.  Plans  and  specifications  are  on  file 
in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,  Columbus,  O.,  is  State  Highway  Com- 
missioner. 

•{•Bids  will  be  received  until  10  a.  m.,  Oct. 
23.  by  Frank  R.  Fauver,  415  Masonic  Temple 
Bldg.,  Secy.,  Road  District  No.  1,  Lorain 
County,  Elyria,  O.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  improvement 
of  the  Starkey  Road  in  Elvria  Township  from 
Lake  Ave.  south  to  the  L".  &  W.  V.  Railroad 
tracks,  a  distance  of  1,9.50  ft. 

®The  Board  of  Cuyahoga  County  Cnmmis 
sioners,  Cleveland,  O.,  J.  F.  Goldenbogen. 
Clei-k,  awarded  the  contract  for  the  improve- 
ment of  Warren  road,  from  Detroit  to  Fisher 
road  in  Rockport  township,  to  W.  S.  Pace. 
Clifton  Blvd.,  Cleveland,  at  $47,242  for  con- 
crete curb  or  $49,143  for  stone  curb.  Other 
bidders  were  1^.  A.  Freshwater  &  Son,  $50,- 
114  and  $51, .583;  Cleveland  Trinidad  Paving 
Co..  $51,057  and  $52,7.30.  and  Peters  &  Palmer. 
$51,107  and  $.52,425.     Bids  were  opened  Oct.  9. 

®The  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  J.  F.  Goldenbogen, 
Clerk,  awarded  the  contract  for  the  improve- 
ment of  Warren,  Munn  &  Triskitt  road,  from 
Fisher  road  to  its  intersection  with  Lorain 
road,  in  West  Park  town,ship,  to  W.  S.  Pace, 
11207  Clifton  Blvd.,  Cleveland,  at  $.37,082  for 
concrete  curb,  or  stone  curb.  Other  bidders 
were  E.  A.  Freshwater  &  Sons.  $.39,687  and 
$41,262;  Cleveland  Trinidad  Paving  Co..  $.39,- 
.3.38,  and  Peters  &  Palmer,  $39,026  and  $41,241 
Bids  were  opened  Oct.  9. 

®Geo.  W.  Rich  of  Loveland,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Ham 
ilton  County  Commissioners,  Cincinnati,  O.. 
for  the  improvement  under  specifications  No. 
.378,  of  the  Union  Cemetery  road  from  the 
Loveland  and  Madeira  road  to  the  Montgom-. 
ery  pike  in  Symmes  township,  at  $10,375. 

®W.  H.  Fitzgerald  has  been  awarded  the 
contract  by  the  County  Commissioners,  Lon- 
don, O.,  for  the  labor  of  grading,  furnishing 
material  for  and  graveling  the  Alkire  hill  east 
of  Mt.  Sterling,  in  Pleasant  township,  at  $2.- 
149.  Bids  were  opened  Oct.  7  by  H.  L.  Mc 
Caflferty,  County  Auditor. 

®The  Board  of  Dearborn  County  Commis- 
sioners. Lawrensceburg,  Ind.,  has  awarded  the 
contract  for  the  construction  of  a  highway  in 
Harrison  township  to  Holden  &  Toph,  Har- 
rison, O.,  at  $11,100,  and  for  a  highway  in 
Washington  township  to  Alvah  G.  Miller. 
.Aurora,  Ind.,  at  $8,500.  Bids  were  opened 
Oct.  8  by  W.  S.  Fagaly,  County  .Auditor. 


^  indicates  work  novy  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®The  Perry  Township  Trustees,  Colum- 
biana County,  O.,  W.  F.  Church,  Clerk,  has 
awarded  the  contract  for  the  construction  of 
the  pavement  of  the  Painter  road  to  William 
McLane,  of  Lisbon,  O.,  at  $2,810.  The  speci- 
•  ficatious  call  for  a  first-class  macadamized 
pavement  of  the  road  from  the  east  corpora- 
tion line  of  the  city  of  Salem  to  a  distance  of 
2,900  ft.,  the  pavement  to  be  9  ft.  wide,  with 
a  total  graded  width  of  25  ft. 

®The  City  Council  of  Sebring,  O.,  has  let 
the  contract  for  the  paving  of  Ohio  Ave., 
■from  1.5th  St.  to  the  east  corporation  line,  a 
distance  of  three  h'-cks,  to  G.  Pi.  Herring  & 
Son,  of  Mansfield,  O. 

®The  Noble  County  Commissioners,  Cald- 
well, O.,  have  let  the  contract  for  paving  a 
mile  of  the  Sharon  road  to  Danford,  Glover 
&  McEIfresh,  of  Caldwell.  O.,  at  a  little  less 
than  $15,000. 

The  Hamilton  County  Commissioners,  Cin- 
cinnati, O.,  recently  received  the  lowest  bid 
for  the  improvement  of  Union  Cemetery  road 
at  an  estimated  cost  of  $12,910,  from  G.  W. 
Rich.  County  Surveyor  Cowen  submitted  es- 
timates for  road  improvements  as  follows : 
Shawnee  Run  road,  $21,162;  Beekley  road, 
$14,094:  River  road,  from  Blue  Rock  road  to 
Colerain  pike,  $26,879. 

The  Clark  County  Commissioners,  Spring- 
field, O.,  recently  purchased  a  12-ton  road 
roller  from  the  Kelly-Springfield  Road  Roller 


Seventh  to  .\lilwaukic  Sts.  with  hassam  and 
gravel  bitulithic  pavements  were  rejected. 

Resolutions  have  l)een  adopted  by  the  City 
Council  of  La  Grande,  Ore.,  calling  for  pav- 
ing on  O  St.,  at  an  estimated  cost  of  $8,588, 
and  on  Fourth  St.,  at  a  cost  of  about  $37,321. 
Gravel  bitulithic  will  be  used. 

The  City  Council  of  Albany,  Ore.,  is  con- 
sidering the  purchase  of  apparatus  to  flush 
the  streets  and  is  also  investigating  the  ad- 
visability of  doing  the  work  by  contract. 

Pennsylvania. . 

^Hids  will  be  received  until  noon,  Oct.  23, 
l)v  Department  of  Supplies,  Herman  Loeb, 
Director.  Philadelphia,  Pa.,  for  furnishing, 
among  other  supplies,  the  following ;  Class 
R— Machinery  and  fittings.  Fire  Department 
supplies,  flags  and  flag  poles,  sponge  clippings, 
etc.  Class  Z — Tin,  sheet  iron,  lead,  heaters, 
stoves,  roofing,  slate,  etc.  Class  .A..\ — Engi- 
neers' draughting,  photographic  supplies  and 
apparatus.  Also  for  the  following  supplies 
for  the  year  1912:  Gum  boots  for  Bureau  of 
Water:  vitrified  brick  and  blocks  for  the  Bu- 
reau of  Highways. 

®C.  M.  Driver  of  Pittsburgh,  Pa.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Washington,  Pa.,  J.  H.  Moffitt,  Coun- 
ty Controller,  for  furnishing  vitrified  paving 
brick  or  block  to  be  used  in  the  construction 
of  Monongahelia-Pigeon  Creek  road.  The 
w'ork  includes  1.900  sq.  yds.  of  paving.    Chaney 


Co.,   of  Springfield,  O.,  and  now   contemplate      &  Armstrong  are  County  Commissioners.  Bids 

the   purchase  "of    four   more   three-way   drags      were  opened  Sept.  30.  

■  •  •  ®The   Sun   Co.,   Morris  Bldg.,   Phdadelphia. 

Pa.,  has  been  awarded  the  contract  by  the 
Commissioners  of  the  District  of  Columbia. 
Washington,  for  furnishing  120  tons  or  more 
of  asphalt  paving  cement  to  be  used  in  con- 
nection with  asphalt  pavin".  at  $17  a  ton.- 

South  Dakota. 

®The  City  Commissioners  of  Siou.\  Falls. 
S.  Dak.,  have  awarded  the  contract  for  the  re- 
laying of  paving  blocks  betw^een  Fifth  and 
Seventh  Sts..  on  Phillips  Ave.,  to  Joe  Samp- 
son, at  $1.35  per  sq.  yd.  The  Sioux  Falls 
Construction  C".  bid  $1.42  nn  the  work. 

Tennessee. 

®.-\.  T.  Lewis  Co.,  of  Nashville,  Tenn..  has 
been  awarded  the  contract  by  the  city  of  Leb- 
anon, Tenn.,  for  the  construction  of  approxi- 
mately 47,000  sq.  ft.  of  sidewalks  at  $0.09'/^ 
per  sq.  ft.     Walter  H.  Drane  is  City  Engineer. 

Texas. 

•J«Bids  will  be  received  until  2  p.  m..  Oct. 
21  by  Commissioners  Court  of  Orange  Coun- 
ty, Orange,  Texas,  for  the  following  work  to 
be  done  on  the  public  roads  of  Orange  Coun- 
ty, Texas,  under  the  special  bond  issue,  to- 
wit  ■  Grade  work  on  the  upper  Beaumont  and 
Orange  road,  from  3,800  ft.  west  of  .-Vdams 
Bayou  bridge  to   Cow   Bayou  bridge  on  Co\v 


and  also  six  two-horse   road  scrapers. 

The  Columbiana  County  Board  of  Commis- 
sioners, Lisbon,  O.,  has  rejected  all  bids  re- 
ceived recently  for  the  contract  of  paving  the 
Lisbon  and  Carrollton  road  near  Salineville. 
on  the  grounds  that  the  estimate  was  low-er 
than  the  bids.     The  work  will  be  readvertised. 

The  village  of  Waterville,  O..  C.  J.  Fisher. 
Clerk,  rejected  all  bids  received  Sept.  23  for 
furnishing  the  necessary  labor  and  materials 
for  paving  with  bituminous  concrete,  asphaltic 
concrete,  treated  macadam,  bithulithic  or  oth- 
erwise improving  the  streets  known  as  4th 
St.,  from  Elm  to  Wood,  approximately  1.300 
lin.  ft.  in  length.  Smith  &  Boulay.  322  The 
Nasby,  Toledo.  O.   .are  Engineers. 

The  Lakeview  Improvement  •  .Association 
has  recommended  to  the  City  Council  of  Day- 
ton, O.,  the  paving  of  Lakeview  Ave.,  and  the 
grading  and  graveling  of  Randolph  St.  and 
Dennison  Ave. 

The  Board  of  Control  of  Springfield.  O.. 
has  rejected  all  bids  received  upon  the  pav- 
ing of  the  alleys  from  Columbia  to  North  Sts.. 
between  Fountain  Ave.  and  Spring  St.,  owing 
to  irregularity  in  filling   in  the  bid   sheets. 

Oregon. 

®The  Citv  Council  of  Portland,  Ore.,  on 
Oct.  6  awarded  the  contract  for  thejmprove 
ment   o 

East  32nd  St.,  with  gravel  bitulithic  pavement 
to  the  Pacific  Bridge  Co.,  Portland,  at  $70,000. 
Contracts  for  other  street  improvements  were 
awarded  as  f.illows:.  East  38th  St.,  from 
East  Market  to  Stephens,  gravel  bitulithic, 
Warren  Construction  Co.,  $3,245:  Karl  St.. 
from  East  Seventh  to  Grand,  asphalt,  Oregon 
Independent  Paving  Co..  $1,206:  Halsey  St.. 
from  East  39th  to  East  52nd,  hassam,  Ore- 
gon Hassam  Paving  Co..  $38,042:  East  10th 
St  district,  gravel  bitulithic.  Barber  .\sphalt 
Paving  Co.,  $22.231 ;  East  Main  St.,  from  East 
60th  to  East  63rd,  hassam.  Oregon  Hassam 
Paving  Co.,  $2,128:  East  55th  and  other  sts. 
as  a  district,   from  East  Stark  to  East  Burn- 


awaraeu  tne  contract  lor  iiie   iiiiijiu>c-       ^aj^^-   "'     =,  T         ~~j--      ---=-  , 

f   Fremont    St.,    from   East    Eighth   to      liayou.    Grade  work  on  Lower  Beaumont  road 

from    Stark  s    Demonstration     farm    to    Cow 

Bayou  bridge  «n  Cow  Bayou,  lower  Beau- 
mont road.  Grade  work  from  intersection  of 
Orange  and  Beaumont  road  at  Station  114.00 
to  Station  228.00  on  Black's  Ferry  road.  Grad- 
ing on  the  Mauriceville  road  from  intersec- 
tion of  the  Upper  Beaumont  road  to  station 
234,00;  thence  to  Mauriceville.  Grade  work 
on  Newton  road,  from  the  intersection  of  10th 
St.  at  the  city  limits  line  to  Station  297.00  on 
Newton  road.  Grading  and  grubbing  Lemon- 
ville  road  from  intersection  of  Newton  road 
to  Station  193.00.  Grading  and  grubbing 
Terry  road  from  Terry  to  intersection  of  new 
Beaumont  road  at  Station  296.08.  Clearing 
side"  grading  and  concrete  curbs  and  walks,  what  is  kiiown  as -the  Mansfield  Ferry-Diana 
Bechill  Bros!^  $8,938:  73rd  St..  southeast  from      road,    be^.nnmg^  at    the  ^"te>-sect.on_  of  _th.s 


40th  to  45th  Avcs.  southeast,  grading  and  con- 
crete curbs  and  walks.  $2,284:  East  33rd  St., 
from  Alberta  to  North  :  grading  and  concrete 
curbs  and  wMlks,  Bechill  Bros..  $9,571:  East 
49th  St.,  from  Hawthorne  Ave.  to  Newport: 
.grading  and  concrete  curbs  and  walks,  M. 
Hansen,  $1,934:  56th  St.  southeast  from  40th 
to  42nd  Aves.  southeast,  grading  and  concrete 
Kibbe-Welton    Co.,    $1,098. 


road  with  the  Mansfield  Ferry  road  and  run- 
ning to  the  intersection  of  the  Diana-Orange 
road.  Grading  and  grubbing  the  lower  Beau- 
mont road  from  Cow  Bayou  bridge  on  said 
road  to  dump  near  Mansfield  ferrv.  Grad- 
ing from  Terry  to  Doty  on  the  Terry  and 
Doty  road.  For  f-irther  particulars  all  par- 
ties are  referred  to  the  profiles  and  specifica- 
tions now  on  file  in  the  surveyor's  office  at 
the  court   hniisc  in   Orange,  Texas.     ,'\11   par- 


curbs    and    walks. 

Bids    for    paving    Lexington    Ave.    from    East 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


ties  shall  deposit  with  their  bids  a  certified 
check  or  good  and  sufficient  bond  in  the  sum 
of  li)  per  cent,  of  the  amount  of  their  bids 
and  all  successful  bidders  will  be  required  to 
give  a  good  and  sufficient  bond  to  protect 
the  county  against  all  default.^  damages,  etc. 
Forms  for  bids  can  be  had  in  the  county  sur- 
veyor's office.  Joe  T.  Goodman  is  Clerk 
County  Court.  Orange  County.  Texas. 

®The  City  Council  of  San  Benito,  Tex.,  re- 
cently purchased  a  12-ton  gasoline  propelled 
road  roller,  together  with  complete  grading 
and  sprinkling  equipment,  from  the  Austin- 
Western  Co.,  of  Chicago,  111. 

®The  City  Council  of  Fort  Worth.  Tex., 
has  awarded  a  contract  for  the  paving  of 
Clinton  Ave.,  from  20th  to  25th  Sts.,  with 
Bermudez  asphalt,  to  the  Roach-Manigan 
Co.,  No.  Memphis  Savings  Bank  Bldg.,  Mem- 
phis. Tenn. 

Dallas  Countv  Engineer  J.  F.  Witt.  Dallas. 
Tex.,  has  laid  out  the  most  feasible  route  for 
a  new  road  from  the  landing  near  the  Hutch- 
ins  bridge  over  the  Trinit)-  River  to  connect 
with   the  Kleberg   road. 

.\n  election  will  be  held  in  Frio  County. 
Tex.,  on  Dec.  1,  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $80,000 
for  good  roads  improvements.  Pearsall  is  the 
county  seat. 

The  citizens  of  Medina  County,  Tex.,  on 
Oct.  1.  voted  on  the  issuance  of  bonds  to  the 
amount  of  $40,000  for  the  construction  of 
good  roads.    Hondo  is  the  county  seat. 

The  citizens  of  Colorado  County,  Tex.,  on 
.Sept.  24,  voted  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  construction  of 
good  roads.     Columbus  is  the  county  seat. 

The  citizens  of  Fort  Bend  County.  Tex.,  on 
Sept.  24.  voted  bonds  to  the  amount  of  S175.- 
000  for  the  construction  of  good  roads.  Rich- 
mond is  the  county  seat. 

The  citizens  of  Refugio  County,  Tex.,  on 
Sept.  24.  voted  bonds  in  the  sum  of  $25,000 
for  the  construction  of  good  roads.  Refugio 
is  the  county  seat. 

The  citizens  of  Milam  County.  Tex.,  at  a 
recent  election  voted  a.eainst  the  issuance  of 
bonds  in  the  sum  of  $200,000  for  the  con- 
struction of  good  roads.  Cameron  is  the 
county  seat. 

The  Commissioners'  Courts  of  the  follow- 
ing Texas  counties  are  having  petitions  circu- 
lated for  elections  involving  SL.-iOO.Otx'  for 
good  roads  improvements,  the  dates  to  he  set 
later:  Harris  Countv.  Houston.  $:WO.00O: 
Hamilton  County.  Hamilton.  $10.0<)0:  Wichita 
Countv,  Wichita  Falls.  $1511.000:  Navarro 
Countv.  Corsicana.  $300,000:  Webb  County. 
Uaredo.  $150,000:  Brazoria  County,  .\ngleton. 
S250.000;  Harrison  County.  Marshall.  $500.- 
iinn,  and  Kaufman  County.  Kaufman.  $200.0O(). 

Utah. 

®The  G.  .-\.  Herman  Construction  Co..  Hol- 
land Bldg..  St.  Louis.  Mo.,  has  been  awarded 
the  contract  bv  the  City  Commissioners  of 
Salt  Lake  City.  Utah,  for  the  paving  with 
Utah  rock  asphalt  of  Second  South  St.,  be- 
tween 10th  East  and  12th  F^ist  Sts..  at  $21,504. 
or  $1.77  per  sq.  yd.  P.  T.  Morgan,  of  Sal; 
Lake  City,  bid  aliout  $22,236  on  the  work. 
Washington. 

®The  City  Council  of  Colfax.  Wash.,  has 
let  a  contract  to  the  Warren  Ctmstruction  Co . 
of  Portland.  Ore.,  for  the  paving  of  a  new- 
district  comprising  sever.al  blocks  on  Cooper 
and   Thorn   Sts..  with   Warrenile,  at   $7,116 

®Tlie  Town  Council  of  Goldendale.  Wash., 
has  awarded  the  contract  for  paving  10  blocks 
in  the  residence  district  to  the  J.  F.  Hill  Pav- 
ing Co..  of  Chicago,  HI.,  at  $21,891.  The  pave- 
ment will  be  24  ft.  wide,  with  parking  strips 
on  the  side.  The  work  also  includes  storm 
sewers  and  curbing. 

®The  City  Council  of  Bellin.«ham.  Wash., 
has  let  a  contract  to  L.  C.  Currie  for  the  con- 
struction of  concrete  pavement  on  ^otli  St..  at 
$14,022.  ' 

®The  Board  of  Public  Works  oi^  Seattle, 
Wash.,  has  let  the  contract  for  planking  Ken- 
von  St.,  to  .Mired  Swansoii.  of  that  city,  at 
$11,285.     Holt  &  Jeffrey  sectircd  the  contract 


let  recently. 
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for  grading   and   concrete  walks   for   Seventh 
Ave.,  north,  and  other  streets,  at  $7,325. 

City  Engineer  A.  H.  Dimock.  of  Seattle, 
Wash.,  has  completed  plans  and  estimates  for 
the  following  street  work  which  approximates 
a  total  cost  of  $450,819:  Boylston  Ave.,  N., 
grading,  $3,000 ;  Queen  Anne  Blvd.,  paving, 
$65,000;  Oilman  Ave.,  grading,  $53,000;  Ham- 
lin St.,  paving,  $1,945;  Fremont  Ave.,  paving, 
$73,317.  All  of  this  work  will  be  carried  on 
this  winter. 


The  citizens  of  Tacoma,  Wash.,  will  short- 
ly vote  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $181,200  for  street  work. 

West  Virginia. 

®The  Ohio  County  Commissioners,  Wheel- 
ing, W.  Va.,  have  awarded  the  contract  for 
the  macadamizing  of  the  river  road  from 
Warwood  to  Short  Creek,  a  distance  of  4.3 
miles,  to  R.  L.  McNabb,  of  Wellsburg,  W.  Va. 


The   cost   of    the   improvement    will   approxi- 
mate $23,000. 

Wisconsin. 

®P.  W.  Ryan  &  Sons,  Janesvillc.  Wis.,  have 
been  awarded  the  contract  by  the  City  Council 
of  that  city  for  the  improvement  of  Jefferson 
Ave.,  between  Ruger  and  Oakland  Ave.,  with 
gravel  and  surfacing  of  crushed  stone,  at 
$0.49  per  cu.  yd.,  for  excavation  and  $0.39  per 
sq.  yd.,  for  paving,  a  total  of  $1,743. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Florida. 

•^•Bids  will  be  received  until  2  p.  m.,  Nov.  1, 
by  the  Indiana  River  Farms  Co.,  at  the  office 
of  J.  E.  .Andrews,  Fort  Pierce,  Fla.,  for  the 
construction  of  outfall  canal,  laterals  and 
dikes,  the  length  of  the  outfall  canal  seven 
miles  with  an  estimated  yardage  of  520,000. 
The  length  of  lateral  "A"  is  about  seven  and 
one-half  miles  with  an  estimated  yardage  of 
220.000.  The  length  of  lateral  "B"  is  about  5 
miles  with  an  estimated  yardage  of  120,000. 
A  dike  to'  be  constructed  about  seven  miles 
in  length,  with  yardage  of  .50,000.  The 
entire  work  is  situated  in  the  easterly  part  of 
St.  Lucie  County,  Fla.  Plans,  profiles  and 
specifications  may  be  seen  at  the  office  of  D. 
D.  and  C.  M.  Rogers.  Engineers,  Daytona, 
Fla.,  or  Fort  Pierce,  Fla.  Any  and  all  bids 
are  subject  to  rejection.  Copies  of  profiles, 
plans  and  specifications  may  be  obtained  from 
the  Engineers  upon  receipt  of  $4. 

©Miami  Engineering  &  Construction  Co.. 
Miami.  Fla..  has  been  awarded  the  contract 
for  constructing  a  0-mile  canal,  with  14  ft. 
bottom,  from  4  to  10  ft.  deep  for  the  Palm 
Beach  Farms  Co.  The  work  calls  for  250.000 
cu.  yds.  of  dredge  work.  Orrin  Randolph, 
West  Palm  Beach,  Fla.,  is  the  engineer.  Bids 
were  opened   Oct.  5. 

Idaho. 
Advices  from  Nampa.  Idaho,  state  that 
farmers  in  the  neighborhood  of  Wilson  have 
secured  an  engineer  to  go  over  the  plans  of 
a  proposed  irrigation  district  to  water  about 
3,000  acres  of  land  along  Snake  River. 
It  is  proposed  to  establish  a  pumping  plant 
on  Snake  River  about  two  miles  below  Guf- 
fey  and  run  the  water  from  there  onto  the 
land.  Some  work  has  already  been  done  on 
laterals   and   canals. 

Illinois. 
^Bids  will  be  received  by  the  Commission- 
ers of  the  Little  Vermilion  Special  Drainage 
District,  and  opened  Oct.  26  at  the  Burtner 
School  House.  3  miles  north  of  Broadlands, 
111.,  for  the  cleaning  out  and  deepening  of  an 
open  ditch,  requiring  the  removal  of  16,960 
cu.  yds.  of  earth  from  a  ditch  which  was  7,850 
ft.  long,  which,  when  completed,  shall  have 
a  6-ft.  bottom,  slope  of  1  ft.  to  1.  and  average 
depth  of  about  8  ft.  There  are  also  6,197  cu. 
yds.  to  be  removed  from  a  continuation  of 
this  ditch.  Certified  check  for  $500  required 
with  bids.  Bids  may  be  mailed  to  Ray.  Dob- 
bins &  Dobbins.  Attorneys,  Champaign,  111., 
or  to  anv  of  the  following  Commissioners: 
Wm.  H.'Hepne.  Homer.  111.:  H.  E.  Wiese, 
Broadlands.  111.  and  Henrv  Killian,  Broad- 
lands.  111. 

•J»Bids  will  be  received  until  2  p.  m..  Oct.  24, 
by  Commissioners  of  the  Gar  Creek  Drainage 
District,  at  the  office  of  J.  B.  Flageole.  Clerk 
of  the  County  Court.  Kankakee.  111.,  for  the 
construction  of  the  entire  proposed  work  di- 
vided as  follows :  First  part,  main  open  ditch, 
18.700  ft.,  16  to  22  ft.  bottom;  southern  ex- 
tension. 14.000  ft.  of  10  and  12-ft.  bottom  open 
ditch,  including  6.5.000  cu.  yds.  of  excavation^ 
second  part.  Joe  Shea  branch,  14,135  ft.  of  15 
to  27-in.  tile  drain;  Henry  Schafer  branch, 
1.018  ft.  of  12-in.  tile  drain;  Hay-Devere 
branch,  3.400  ft.  of  10  to  14-in.  tile  drain: 
W.    R.    Lewis   branch,  2,800   ft.   of    12-in.    tile 


8  to  24-in.  tile  drain ;  Small.  Ensinger  and 
Stokes  branch.  1,902  ft.  of  10  to  15-in.  tile 
drain ;  Taylor  Bracken  branch.  5.300  ft.  of  12- 
in.  tile  drain;  Salzman-Keller  br.inch,  8,.500  ft. 
of  8  to  16-in.  tile  drain;  August  Sauberli 
branch,  1,200  ft.  of  14-in.  tile  drain;  fourth 
part.  Bracken-Wagner  branch,  14,700  ft.  of  12 
to  27-in.  tile  drain ;  Baltimore-Tupper  branch, 
5,700  ft.  of  12  to  16-in.  tile  drain;  Pluth 
branch,  2,800  ft.  of  10  and  12-in.  tile  drain; 
Herscher  branch,  .550  ft.  of  10-in.  tile;  Lei- 
decker  branch,  1,350  ft.  of  12-in.  tile  drain; 
Salzman-Theis  branch,  7,100  ft.  of  12  to  18-in. 
tile  drain ;  fifth  part.  Fred  Burton  branch, 
2,000  ft.  of  r2-in.  tile  drain;  sixth  part, 
C.  Salzman  branch,  3,500  ft.  of  12-in.  tile 
drain ;  seventh  part.  New  Levee  at  G.  Lemke 
bridge,  -500  ft.  long,  including  400  cu.  yds. ; 
eighth  part,  Brainard  branch,  2,400  ft.  12  to 
l.'r-in.  tile.  J.  F.  Schmeltzcr  is  Engineer  of  the 
District. 

4»Bids  will  be  received  until  Oct.  25,  by 
Commissioners  of  Embarras  River  Special 
Drainage  District,  at  the  Town  Hall,  Broad- 
lands. III.,  for  furnishing  and  laving  the  fol- 
lowing of  sub-district  No.  18:  1,600  ft.  of 
22-in.,  1,100  ft.  20-in.,  1,500  ft.  16-in..  1.010  ft. 
15-in.  The  22-in.  tile  is  to  be  laid  at  the  bot- 
tom of  an  old  ditch,  requiring  an  average  cut 
of  2%  ft.  The  average  cut  for  the  balance 
of  the  ditch  is  from  3  ft.  at  the  upper  end  to 
5  ft.  at  the  lower  end.  An  underground  wall 
is  to  be  constructed  at  the  upper  end  of  the 
22-in.  tile,  to  be  4  ft.  long.  2.5  ft.  wide,  and  5 
ft.  deep.  An  outfall  wall  is  tobe  constructed 
at  the  lower  end,  to  be  6  ft.  high,  16  ft.  long  at 
the  bottom,  26  ft.  long  at  the  top,  3  ft.  thick  at 
the  bottom,  2  ft.  thick  at  the  top.  The  work 
is  located  IV^  miles  northwest  of  Bongard 
Station  on  the  C.  &  E.  I.  Ry.  Certified  check 
for  $200  required  with  bids.  Plans,  etc.,  at 
the  office  of  the  County  Clerk  at  Urbana.  111., 
and  at  the  office  of  Ray.  Dobbins  &  Dobbins, 
.\ttorneys.  Champaign,  111.  The  Commission- 
ers are  Harlan  W.  Six.  .-Mvin  Zenke  and  S.  D. 
.\stell,  all  of  Broadlands,  111. 

•J-Bids  will  be  received  until  Oct.  24,  at  the 
office  of  Ray,  Dobbins  &  Dobbins.  First 
National  Bank  Bldg..  Champaign.  111.,  by  the 
Commissioners  of  Spoon  River  Drainage  Dis- 
trict, for  furnishing  and  laving  the  following 
tile:  1,200  ft.  of  10-in..  1.720  ft.  of  12-in.,  2,920 
ft.  of  14-in.,  960  ft.  of  15-in.,  and  3,200  ft.  of 
10-in.,  3,200  ft.  of  18-in..  1,500  ft.  of  20-in. ;  also 
1  concrete  bulkhead,  containing  8  cu.  yds. 
Certified  check  for  $2-50  must  accompany  bids. 
The  work  is  located  8  miles  cast  of  Thomas- 
boro  and  8  miles  north  of  St.  Joseph,  111. 

•|«Bids  will  be  received  until  1  :30  p.  m.,  Oct. 
24.  by  Board  of  Supervisors  of  Hamilton 
County  at  the  office  of  A.  J.  Peterson,  County 
.\uditor.  Webster  Citv  la.,  for  the  construc- 
tion of  Hendricksen  Tile  Drain  No.  131.  The 
work  will  be  divided  into  two  sections  as  fol- 
lows: Section  No.  1 — 1,700  ft.  34-in.  tile,  av. 
cut  9.5  ft.,  max  cut  12.5  ft. :  2,700  ft.  27-in.  tile, 
av.  cut  8.5  ft.,  max.  cut  10.1  ft.;  4,850  ft.  24- 
in.  tile.  av.  cut  7.5  ft.,  max.  cut  8.9  ft.;  2,150 
ft.  16-in.  tile,  av.  cut  6.5  ft.,  max.  cut  7.2  ft.; 
1..500  ft.  20-in  tile.  av.  cut  8.4  ft.,  max.  cut 
9.3  ft. :  1,400  ft.  18-in.  tile,  av.  cut  8.5  ft.,  max. 
cut  10.7  ft. ;  1,600  ft.  12-in.  tile.  av.  cut.  6.0  ft., 
max.  cut  7.3  ft. ;  948  ft.  10-in.  tile,  av.  cut  6.0 
ft.,  max.  cut  7.2  ft. ;  outlet  deepened  for  600 
ft.,  about  400  cu.  yds.;  1  28-cu.  yd.  wall.  .50  ft.; 
16-in.  tile  laid  in  5.5  cu.  vds.  of  cement:  6  24- 


drain :  third  part,  Tanner  branch,  13.300  ft.  of 

"J*  indicates  work  now  open  for  bids 


in.  intakes  connected  by  66  ft.  of  10-in.  tile;  4 
16-in.  intakes  connected  by  75  ft.  of  8-in.  tile ; 
4  10-in.  intakes.  Increasers :  1  27-in.  to  34-in.; 
1  24-in.  to  27-in. ;  1  16-in.  to  24-in. ;  1  20  in.  to 
16-in.;  1  12-in.  to  18-in.  Y  Junctions:  1  18- 
in.  on  27-in. ;  1  8-in.  on  24-in. ;  2  10-in.  on  34- 
in.  ;  1  5-in.  on  24-in. ;  1  16-in.  on  24-in. ;  1  10-in. 
on  24-in. ;  1  5-in.  on  16-in. ;  1  8-in.  on  20-in. ; 
1  8-in.  on  18-in. ;  1  5-in.  on  10-in. :  2  5-in.  on 
18-in.  Sewer  Pipe  T  Junctions:  3  24-in.  on 
24-in.;  1  16-in.  on  16-in.;  1  16-in.  on  20-in.;  1 
16-in.  on  18-in.;  2  10-in.  on  12-in.;  2  10-in.  on 
10-in.  Section  No.  2—550  ft.  18-in.  tile,  av.  cut 
5.3  ft.,  max.  cut  6.0  ft. ;  3,350  ft.  14-in.  tile,  av. 
cut  5.7  ft.,  max.  cut  7.0  ft. :  1..391  ft.  12-in.  tile, 
av.  cut  4.9  ft. ;  max.  cut  5.4  ft. ;  500  ft.  10-in. 
tile,  av.  cut  4.8  ft. ;  max.  cut.  5.2  ft. ;  400  ft.  6- 
in.  tile,  av  cut  4.0  ft.,  max.  cut  4.3  ft. ;  670  ft. 
16-in.  tile,  av.  cut  5.4  ft.,  max.  cut  5.8  ft.;  393 
ft.  5-in.  tile.  av.  cut  5.3  ft.,  max.  cut  5.9  ft. ; 
4.50  ft.  8-in.  tile.  av.  cut  4.2  ft.,  max.  cut  4.5  ft. ; 
6.50  ft.  5-in.  tile,  av.  cut  4.6  ft.,  max  cut  8.1  ft.; 
900  ft.  5-in.  tile,  av.  cut  4.6  ft.,  max.  cut  6.4  ft. : 
800  ft.  5-in.  tile,  av.  cut  4.4  ft.,  max.  cut  5.0  ft. ; 
370  ft.  8-in.  tile.  av.  cut  4.2  ft.,  max.  cut  4.6  ft. 
4  12-in.  intakes  connected  by  20  ft.  of  6-in. 
tile;  1  5-in.  intake.  Increasers:  1  14-in.  to 
18-in  Y  Junctions:  1  10-in.  on  18-in.;  1  6-in. 
on  14-in.  Sewer  Pipe  T  Junctions:  1  12-in. 
on  14-in.;  2  12-in.  on  12-in.;  1  5-in.  on  5-in. 
Intakes  to  be  of  sewer  pipe  with  cemented 
joints  and  fitted  with  cement  collars  and 
crowned  grates.  Work  to  commence  on  or  be- 
fore thirty  days  after  letting  of  contract  and 
to  be  completed  on  or  before  May  1st,  1914. 
For  further  information  see  plat,  profile  and 
specifications  on  file  in  the  county  auditor's 
office  at  Webster  City.  Iowa.  A  certified  check 
must  accompany  each  and  every  bid  for  ten 
per  cent  of  the  amount  bid. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  U.  S.  Reclamation  Service,  Malta. 
Mont.,  for  the  construction  of  about  10  miles 
of  the  Dodson  North  Canal.  Milk  River 
project.  Montana.  The  work  involves  the  ex- 
cavation of  about  420)000  cu.  yds.  of  material 
and  is  situated  on  the  north  side  of  Milk 
River  and  adjacent  to  the  main  line  of  the 
Great  Nortlicrn  Ry.  in  the  vicinity  of  Wagner 
and  Exeter.  Mont.  For  particulars  address  the 
United  States  Reclamation  Service,  Washing- 
ton, D.  C. ;  Helena.  Mont.,  or  Malta.  Mont.  A. 
P.   Davis,  .Acting  Direct9r. 

®De  Voogt  &  Skinner.  Hudson,  111.,  have 
been  awarded  the  contract  at  $9,276  for  con- 
structing a  tile  drain  for  the  Lawndale  and 
Cropscy  Drainage  District  of  McLean 
County.  The  work  includes  2%  miles  of  10 
to  30  in.  tile.     Bids  were  opened  Sept.  27. 

©August  Bennems,  303  W.  II  1th  Place. 
Chicago,  III.,  has  been  awarded  the  contract 
at  35  cts.  per  cu.  yd.  for  improving  old  ditch 
for  the  Milk  Grove  Special  Drainage  Dis- 
trict of  Clifton,  III.  The  work  calls  for 
moving  12,242  cu.  yds.  of  dirt.  Bids  w-ere 
opened  Oct.  4. 

Preliminary  plans  for  the  work  in  the 
Cahokia  Creek  Levee  and  Sanitary  District 
of  Madison  County  have  been  about  com- 
pleted. This  district  embraces  an  area  of  low 
land  west  of  Edwardsville  from  Poag  Sta- 
tion north  to  Carpenter.  The  plan  is  to  cut 
a  new  course  for  Cahokia  Creek,  removing 
curves  now  measuring  about  20  miles  and 
reducing  the  channel  to  about  3  miles.  It  is 
lelievcd    improvement   can   be   made    for   less 


®  indicates  a  contract  let  recently. 
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than    $200,000.      Sheppard    &    Morgan,    Ed- 
vvardsville.   111.,   are   the   Engineers. 

Indiana. 

Estimates  of  cost  of  straightening  a  por- 
tion of  the  St.  Marys  River  at  Fort  Wayne, 
Ind..  will  be  completed  Oct.  22  by  Frank  M. 
Randall,   City   Engineer. 

Iowa. 

•I»Bids  will  be  received  until  1.  :30  p.  m., 
Oct.  28,  by  J.  L.  Hanrahan,  County  Auditor, 
Fort  Dodge,  la.,  for  the  completion  of  Drain 
No.  4  and  laterals.  The  work  will  include 
115,056  cu.  yds.  of  which  19,162  cu.  yds.  are 
to  be  removed  from  the  berms.  A  certified 
check  for  10  per  cent  the  amount  bid  must  be 
filed  with  each  bid.  Official  advertisement 
will  be   found  elsewhere  in  this  issue. 

®Horton  &  Moseley,  Marquette  Bldg.,  Chi- 
cago, 111.,  have  been  awarded  the  contract 
at  14.85  cts.  per  cu.  yd.  for  cleaning  out 
in  Drainage  District  No.  22,  amounting  to 
about  73,300  cu.  yds.  S.  E.  Hiatt,  Fonda,  la., 
was  awarded  the  contract  for  cleaning  out 
ditches  in  District  No.  37  (10,500  cu.  yds.) 
at  21%  cts.  per  cu.  yd.  Bids  were  opened 
Sept.  26  by  J.  A.  Terry,  County  Auditor, 
Pocahontas,   la. 

®Bids  were  opened  Oct.  8  by  Thos. 
Scharle,  County  Auditor,  Dubuque,  la.,  for 
work  in  Drainage  District  No.  1,  the  contract 
for  Section  1  being  awarded  to  M.  Tschirgi 
&  Sons,  Cedar  Rapids.  la.,  at  $4,073.  and  the 
contract  for  Section  2  to  Mulgrew-Boyce  Co.. 
Dubuque,  la.,  at  $11,865.  Section  1  consists 
of  that  part  of  the  main  drain  to  be  con- 
structed of  tile  pipe,  and  of  lateral  No.  1. 
The  main  drain  of  this  section  contains  1,308 
lin.  ft.  of  12-in.  clay  tile  pipe;  12  lin.  ft.  of 
12-in,  vitrified  sewer  pipe;  1,476  lin.  ft.  of 
30-in.  clay  or  cement  tile  pipe :  one  brick 
manhole  and  one  concrete  abutment.  Lateral 
No.  1  contains  306  lin.  ft.  of  22-in.  clay  or 
cement  tile  pipe:  one  brick  catch  basin.  Sec- 
tion 2  consists  of  that  part  of  the  main  drain 
which  is  an  open  ditch,  and  of  laterals  No.  2 
and  No.  3.  The  main  ditch  reqires  the  ex- 
cavating and  removal  of  48.255  cu.  yds. :  lat- 
eral No.  2,  1,027  cu.  yds. ;  lateral  No.  3.  5.898 
cu.  vds..  making  a  total  of  55.182  cu.  yds. 
Twelve  wooden  bridges  24  ft.  long  by  14  ft. 
wide,  and  two  reinforced  flat  top  concrete 
culverts — one  50  ft.  by  16  ft.  and  the  other 
60  ft.  by  11  ft. — will  also  have  to  be  con- 
structed in  this  section. 

County  Supervisors  have  directed  County 
.\iiditor  E.  E.  Hosmer.  Sioux  City.  la.,  to 
call  for  bids  for  eliminating  15  curves  from 
the  Little  Sioux  River  channel  at  a  cost  of 
about  $75,000.  The  work  will  reauire  about 
482,696  cu.  yds.  of  excnvation.  It  is  prnb^ 
able  that  the  contract  will  be  let  this  ninntli 
Louisiana. 

J.  C.  Bourg  was  low  bidder  Oct.  4  for  con- 
structing the  new  levee  and  revetment  work 
on  the-  Frazendeville  Levee  for  the  Lake 
Borgne  Levee  District.  The  project  calls  for 
.3.50.000  cu.  vds.  of  earth  work  and  1.800  ft. 
of  revetment.  The  bid  was  24.9  cts.  per  cu. 
yd.  on  earthwork  and  $1.68  per  lin.  ft.  on 
revetment. 

Mississippi. 

•|»The  Board  "f  Tate  Countv  Commission- 
ers, Senatobia.  Miss.,  W.  E.  Still,  Secy.,  re- 
jected all  bids  received  Oct.  1,  for  the  con- 
struction of  ditch  near  Senatobia.  The  open 
ditch  was  to  have  been  divided  into  two  sec- 
tions. 1  and  2.  Section  1.  approximately  60.- 
000  cu.  vds.:  section  2.  50,000  cu.  yds.;  depth, 
4  to  6  ft.;  bottom,  4  ft.  wide;  16  ft.  at  top. 
with  slope  to  bottom,  with  8  ft.  clear  from 
each  side.  Six  months  were  allowed  for  the 
conmletion   of  the  work. 

®Bids  were  oncned  Oct.  7  by  B.  B.  Cior- 
don  Engineer,  Greenville,  Miss.,  for  the  con- 
struction of  lateral  ditches  for  the  Riverside 
Drainn^c  District.  Contracts  1,  3  and  4, 
amounting  to  .586.000  cu.  yds.  of  excavation 
and  15,000  cu.  vds.  of  levee,  were  let  to  Hal- 
leck  &  Thorn,  Lexington.  Miss.  These  three 
contracts  are  drag  line  work.  Contract  2. 
which      was      floating      dredge      work      and 

•!•  indicates 


amounted  to  about  270,000  cu.  vds.,  was  not 
let. 

Missouri. 

Land  owners  of  Lewis  and  Clark  Counties 
are  considering  a  project  for  the  reclaiming 
of  some  25,000  acres  of  land  lying  in  the  Des 
Moines  and  Mississippi  River  bottoms  in  the 
northeast  corner  of  the  state.  The  work  may 
require  the  construction  of  nearly  7  miles  of 
high  levee  along  the  Mississippi  River  from 
.•Mexandria  to  Santuzza,  and  more  than  10 
miles  of  ditches.  B.  T.  RiUhcrford,  Kahoka, 
Mo.,  is  interested. 

Montana. 

A  report  from  Basin.  .Mont.,  states  that  the 
■stockholders  of  the  Big  Horn  Canal  .-Ysso- 
ciation  have  authorized  the  directors  to  bor- 
row $40.00(1  for  efl^ccting  repairs  to  the  canal. 

New  Mexico. 

®Ed  H.  Foster,  Rosing,  N.  Mex.,  has  been 
awarded  the  contract  for  excavating  the  por- 
tion of  the  Inca  Canal  at  .A.ztec  to  a  connec- 
tion with  the  completed  section.  The  con- 
tract calls  for  about  2%   miles  of  canal. 

New  York. 

•J«Bids  will  be  received  until  noon,  Nov.  12, 
by  Duncan  W.  Peck,  Supt.  of  Public  Works, 
.\lbany,  N.  Y.  Terminal  Contract  No.  6 — 
For  constructing  a  harbor  and  dockwall  on 
the  west  side  of  the  Champlain  canal  just 
south  of  Saunders  street  bridge,  Whitehall. 
Terminal  Contract  No.  10 — For  constructing 
a  harbor  and  dockwall  on  the  north  side  of 
the  ^lohawk  river  just  west  of  the  river  high- 
way bridge  at  Fonda.  Terminal  Contract  N  . 
12 — For  constructing  a  harbor  and  dockwall 
situated  on  the  north  side  of  the  Mohawk 
river  near  the  New  York  Central  and  Hudson 
River  Railroad  station  at  Amsterdam.  Ter- 
minal Contract  No.  16 — For  constructing  a 
harbor  and  dock  on  the  north  side  of  the 
Barge  canal  just  west  of  the  new  Mill  street 
bridge  at  Rome.  Terminal  Contract  No.  17 — 
For  grading,  paving,  etc.,  the  proposed  ter- 
minal sites  and  approaches  in  the  city  of 
Lockport.  Plans  may  be  seen  and  detailed 
specifications,  engineers'  estimate  of  quanti- 
ties, proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for 
proposers  may  be  had  at  the  office  of  the 
Superintendent  of  Public  Works  at  .Mbany, 
N.  Y.,  at  the  office  of  the  .Assistant  Superin- 
tendent of  Public  Works  for  the  Middle  Divi- 
sion at  Syracuse.  N.  Y. ;  at  the  office  of  the 
.\s5istant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y. ; 
and  at  the  canal  oflnce,  Spaulding's  Exchange. 
Buffalo, .  N.  Y.  Copies  of  detailed  plans  or 
drawings  may  be  obtained  ftom  the  State  En- 
gineer and  Surveyor  at  .Albany.  N.  Y.,  upon 
payment  to  him  of  the  cost  of  producing 
them. 

•{"Bids  will  be  received  until  noon.  Nov.  12. 
by  D.  W.  Peck,  State  Supt.  of  Public  Works, 
.-Xlbany,  N.  Y.,  for  Contract  No.  74,  Erie 
Canal.  Section  1.  For  excavating  a  channel 
in  the  Hudson  river  and  Mohawk  river  and 
performing  work  incidental  thereto  from  Sta- 
tion 146+65  to  Station  171+90.  Length  0.48 
miles.  Sheets  1  to  4  inclusive.  Plans  may  be 
seen  and  detailed  specifications,  engineer's 
estimate  of  quantities,  proiiosal  blanks,  form 
of  contract  and  bonds  required  and  other  in- 
formation for  proposers  in.ay  be  had  at  the 
office  of  the  Superintendent  of  Public  Works 
at  .'\Ibany,  N.  Y.,  at  the  office  of  the  .\ssistant 
Superintendent  of  Public  Works  for  the  Mid- 
dle Division  at  Syracuse,  N.  Y. :  at  the  office 
of  the  .Assistant  .Superintendent  of  Public 
Works  for  the  Western  Division  at  Rochester, 
N.  Y.,  and  at  the  canal  office,  Spaidiling's  Ex- 
change, Buffalo.  N.  Y.  Copies  of  detailed 
plans  or  drawings  may  he  obtained  from  the 
State  Engineer  and  Surveyor  at  .Mbany,  N. 
Y.,  upon  payment  to  him  of  the  cost  of  pro- 
ducing them. 

Oregon. 

®Mauev  Bros.,  i^oise  idaho,  liavc  been 
awarded  the  contract  for  constructing  the 
BiiUv    Cnek    irrigation    project.      This    is    lo- 


cated near  Vale,  Ore.,  and  is  to  reclaim  about 
40.000  acres  of  land. 

Memphis,  Tenn.,  and  Vicinity. 

(.Regular    Correspondence..) 

.\t  this  '  riling  no  awards  have  been  made 
the  government  levee  work  tor  which  bids 
were  taken  on  Oct.  5  bv  Major  E.  M.  Mark- 
ham,  but  recommendations  have  been  sent 
to  VVashington  that  Roach,  Stansell  &  Co.  be 
given  the  work  in  the  lower  St.  Francis  and 
White  River  Districts,  while  Bondurant  & 
Lee  be  awarded  the  yardage  in  the  Upper  St. 
Francis  and  Reelfoot  Districts.  Thus  it  looks 
as  if  Bondurant  &  Lee,  the  enterprising  new 
firm  from  Hickman,  Ky.,  will  draw  a  total 
of  800,000  cu.  yds.,  while  the  balance  of  the 
work  comprising  059,000  yds.  will  go  to  the 
Memphis  firm  of  Roach,  Stansell  &  Co. 
There  were  an  unusually  large  number  of  bid- 
ders on  the  work  and  prices  went  far  below 
what  they  had  been  "doped"  out  to  bring  by 
some  of  the  wise  ones. 

Considering  the  unusually  large  amount  of 
levee  work  that  is  being  ottered  this  season — 
and  there  are  million  of  yards  yet  to  be  dishW 
out  of  which  no  mention  has  been  made — it 
was  rather  surprising  to  see  the  low 
prices  submitted  at  Jiemphis  Oct.  oth, 
when  Maj.  Markham  opened  bids  for 
1,500,()00  cu.  yds.  of  levee  work.  It  has 
often  been  said  that  a  contractor  is  his  own 
worst  enemy ;  certainly  this  saying  was  pain- 
fully true  at  the  last  letting.  Last  June  when 
the  first  levee  w^ork  was  dished  out  and  re- 
ports and  rumors  were  rife  about  millions 
of  yards  to  follow,  the  contractors  along  the 
river  seemed  to  realize  that  the  money  which 
they  had  steadily  lost  on  cheap  work  was  to 
be  regained,  for  the  first  lettings  all  brought 
fancy  prices  and  each  rejection  by  an  officer 
on  account  of  the  bids  being  too  high  brought 
even  higher  prices  when  the  work  was  re-let. 
With  a  liberal  Congress  and  a  scared  lot  of 
flood  sufferers  along  both  banks  of  the  river, 
the  majority  of  whom  believed  the  levees  to 
be  their  only  salvation  and  all  clamoring  for 
quick  action,  which  meant  emergency  levee 
work,  the  contractor's  future  seemed  golden, 
to  sav  the  least.  When  the  government  ap- 
propriated $6,000,000  for  protection  for  1912. 
the  contractors  seemed  to  realize  that  there 
would  be  enough  work  for  all  in  the  busi- 
ness— at  least  for  two  years,  we'll  say.  "Two 
or  three  firms  went  to  the  front  at  the  first 
lettings  and  secured  the  work  at  prices  which 
enabled  them  to  sub-let  contracts  at  figures 
which  netted  the  second  man  the  biggest 
profit  he  had  been  able  to  get  in  ten  years. 
Everyone  seemed  pleased  for  the  thing  worked 
out  well ;  the  contractors  were  handling  their 
affairs  in  a  businesslike  way.  The  firm  which 
was  strong  enough  financially  and  controlled 
enough  force  to  do  all  the  work  in  a  pinch, 
went"  to  the  front  and  bid  it  in  as  a  whole 
and  then  let  the  small  contractor  have  what 
he  felt  he  could  safely  accomplish  before 
contract  time.  In  inanv  cases  the  large  firms 
bought  bran  new  outfits  for  some  man  in 
whom  they  had  confidence,  believing  that  the 
good  prices  would  enable  the  outfits  to  be 
worked  in  in  a  short  time.  But  the  last  let- 
ting on  the  5th  has  been  a  surprise  to  all  ,ind 
many  are  at  a  loss  to  know  why  the  prices 
so  suddenly  went  to  pieces.  It  has  been 
hinted  that  one  of  two  of  the  larger  firms 
Jiavc  gone  to  fighting  one  another  and  that 
the  rivalry  was  the  cause  of  the  smash,  but 
in  view  of  the  fact  that  there  is  more  than 
sufficient  work  for  all  concerned,  this  reason 
will  not  hold  water.  It  may  be  that  the  knowl- 
edge that  some  new  men  in  the  Icvcc  busi- 
ness were  to  bid  caused  the  old  timers  to  get 
frightened  in  dealing  with  unknown  quanti- 
ties. 

Kaiser  &  Maloney  have  taken  200.000  en. 
vds.  of  levee  work  from  Roach,  Stansell  & 
Co..  at  Point  Pleasant,  Mo.,  and  already  have 
started  two  graders,  which  arc  pulled  by 
traction  engines,  and  about  60  teams  of  mules. 
Jake  Kaiser  of  railroad  fame  is  in  charge 
of  the  outfit:  this  is  a  sure  indication  that  the 
dirt   will  roll  up   rapidly. 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Eurk  Brothers  of  Ft.  Smith,  Ark.,  have 
moved  two  outfits  on  their  new  work  south 
of  Pt.  Pleasant.  Mo.  While  the  boys  have 
not  done  levee  work  for  many  years  past  they 
are  noted  dirt  movers  and  headed  by  M.  C. 
Burk.  the  hustler,  will  9;ive  a  good  account  of 
themselves  on  the  new  contract. 

Bob  Cheshire  was  in  Memphis  last  week 
on  a  short  trip  from  his  outfit,  which  is  at 
present  on  the  big  Red  River  levee  near  Tex- 
arkana.  Bob  has  been  casting  a  longing  eye 
on  the  Mississippi  River  levee  work  and  it 
would  not  be  a  surprise  to  see  him  in  the 
ring  once  more  bidding  for  the  buckshot 
along  the  big  stream. 

Billy  Brothers  was  seen  on  the  streets  of 
Memphis  last  Aveek  renewing  acquaintances 
with  all  the  boys  after  an  absence  of  about 
three  years,  during  which  time  he  has  been 
on  railroad  work  in  the  West.  Billy  is  try- 
ing to  pick  out  a  juicy  piece  of  levee  work 
for  his  outfit,  which  will  be  idle  within  a 
short  time. 

The  large  amount  of  levee  work  under 
construction  and  being  advertised  has  cer- 
tainlj-  caused  a  large  number  of  the  old  boys 
X(J  flock  to  the  big  river.  Last  week  John 
Stansell  arrived  with  his  outfit  from  La  Coste, 
Texas,  and  located  at  Friar  Point,  I\Iiss..  on 
some  of  Maj.  Dabnev's  new  levee  work.  He 
■was  closely  followed  by  D.  W.  Jacks  from 
Del  Rio.  Dan  has  camped  at  Dundee,  Miss. 
Tom  Moorman  had  come  a  few  weeks  prior 
from  about  San  Antonio  and  located  at  Hill 
House.  Miss.  L.  p.  Slaughter  quit  the  Red 
River  recently  for  some  choice  government 
work  at  Adams,  Ark.  He  was  joined  by  A. 
E.  Parker  and  both  are  now  hard  at  work 
with   their  big   outfits   on   the   Ferguson   loop. 


Ed.  Moseley  has  been  seen  about  town  from 
the  Orient  road.  Sam  Bush,  it  is  understood, 
is  preparing  to  pull  up  stakes  after  his  con- 
tract on  Red  River  is  finished  and  move  back 
to  his  first  love — the  Mississippi.  One  old- 
timer  remarked  that  by  this  time  next  year 
all  of  the  old  levee  boys  who  were  driven 
west  in  the  last  four  years  by  lack  of  work 
and  low  prices  would  be  back  hard  at  work 
on  the  big  dikes. 

Dulaney  &  Foote  at  Buehia,  Miss.,  have 
purchased  two  gasoline  engines  with  which 
to  pull  their  graders  and  after  a  thorough 
test,  pronounce  the  machines  a  great  success. 
In  charge  of  Big  Bill  Beach  the  engines  and 
graders  are  hard  at  work  on  the  huge  Buehia 
break,  battling  hard  to  throw  up  a  large 
enough  embankment  to  hold  out  next  year's 
Hood.  According  to  L.  C.  Dulaney  the  work 
is  well  in  hand  now  and  the  farmers  who 
looked  so  anxiously  to  the  dike  to  keep  the 
flood  back  should  the  river  get  on  another 
rampage,  need  have  no  fears  for  the  out- 
come. L.  C.  is  a  man  of  tremendous  energy 
and  when  once  he  starts  a  thing  he  is  sure 
to  make  it  a  success.  It  is  well  that  one  of 
his  type  is  bilding  the  big  Buehia  crevass  pro- 
tection. 

Joe  Cordeal.  the  genial  representative  of 
the  Western  Wheeled  Scraoer  Co..  was  in 
town  last  week  selling  .graders  to  a  few  of 
the  boys.  Toe  has  had  a  wonderful  business 
this  year.  He  has  good  goods  and  is  a  good 
getter  himself. 

Maj.  E.  M.  Markham.  V.  S.  Engineer  in 
charge  of  the  Memphis  District,  left  on  the 
10th  for  an  inspection  tour  of  his  district. 
He  was  on  his  flagship,  the  "Titan."  and  had 
with    him    Luther    Kerr,    .Assistant    Engineer. 


in  charge  of  levees,  and  Monte  Gardiner, 
Assistant  Engineer,  in  charge  of  bank  pro- 
tection. The  Major  proposes  to  steam  slowly 
down  the  river,  stopping  off  at  each  levee 
contract  and  to  visit  the  actual  work  of  con- 
struction himself.  He  wants  to  know  from 
first  hand  knowledge  what  all  the  boys  are 
doing;  he  desires  to  become  familiar  with 
their  work  by  being  on  the  ground  himself, 
realizing  what  they  have  to  contend  with  and 
judging  of  the  progress  and  ability  of  each 
one.  Major  Markham  is  a  man  of  marked 
ability  and  great  energy  ■  he  has  for  many 
years  been  recognized  as  one  of  the  most 
brilliant  young  engineers  in  the  department 
and  he  seems  well  equipped  to  take  care  of 
the  tremendous  amount  of  work  which  falls 
to  his  lot  on  account  of  the  increased  levee 
appropriations. 

Texas. 

®J.  B.  .Arpen  Dredging  Co.,  Houston  Tex., 
has  been  awarded  the  contract  at  9  cts.  per 
cu.  yd.  for  ditching  for  Bragonia  County 
Drainage  District  No.  5.  The  work  calls  for 
about  160  miles  of  ditches  and  requires  about 
1.420.404  cu.  yds.  of  excavation.  The  district 
lies  just  north  of  the  .Angleton  Drainage  dis- 
trict and  extends  north  to  the  Towa  Colony. 
Bids  were  opened  Oct.  .5  at  .*\ngIcton.  Tex. 

Washington. 

Land  owners  in  the  Cold  Creek  settlement 
west  of  White  Bluffs,  according  to  advices 
from  that  place,  have  raised  $3,000  and  com- 
pleted arrangements  for  sinking  a  test  well 
in  the  hone  of  reaching  artesian  water.  If 
the  test  well  is  a  success  it  means  the  irriga- 
tinn  of  20.000  .qcrcs  along  the  Columbia  River. 
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Arizona. 

The  Huachuca  Water  Co.  of  Tombstone, 
.Ariz.,  has  been  reincorporated  under  the  laws 
of  the  state  of  Arizona  with  a  capital  stock 
of  $100,000.  The  company  takes  over  all  of 
the  rights,  franchises  and  other  assets  of  the 
old  Huachuca  Water  Co.  A.  E.  Davis  of  San 
Diego,  Calif.,  is  president  and  A.  H.  Gardner 
of  Tombstone  is  secretary  and  treasurer. 

California. 

According  to  advices  from  Alturas,  Cal., 
the  Forestry  officers  at  work  surveying  pro- 
posed reservoir  sites  on  Rattlesnake,  near  Al- 
turas, have  located  a  proposed  site  in  which 
50,000  acre  ft.  of  water  can  be  impounded.  The 
reservoir  would  drain  over  80  sections  of  land 
and  the  water  would  irrigate  the  sage  brush 
land  between  Alturas  and  Clover  Swale,  on 
both  sides  of  Pit  River,  a  country  five  miles 
wide  by  12  miles  long.  It  is  estimated  the 
cost  of  the  system  would  be  about  $100,000. 

The  directors  of  the  Riverside  Water  Co., 
Riverside,  Cal.,  have  voted  in  favor  of  selling 
the  water  system  to  the  city.  The  city  will 
probably  purchase   the  plant  next   spring. 

Florida. 

The  City  Council  of  Ocala,  Fla..  has  voted  to 
reject  the  offer  made  by  the  Ocala  Water- 
works Co.,  for  the  sale  of  its  plant  to  the  city. 
Bonds  were  voted  some  time  ago  to  the 
amount  of  $100,000  for  a  olant.  It  is  probable 
that  a  municipal  plant  will  be  erected. 
Georgia. 

4*Bids  will  be  received  until  7 :80  p.  m.. 
Nov.  .5,  by  Mayor  and  Board  of  .Aldermen, 
Waycross.  Ga..  for  the  drilling  of  an  artesian 
well.     B.  H.  Klyce  is  City  Engineer. 

According  to  advices  from  Thomasville,  Ga., 
the  town  of  Harwick,  Thomas  County,  Ga., 
contemplates  the  installation  of  a  waterworks 
system  in  the  near  future.  C.  W.  Spence  is 
Mayor. 

Idaho. 

The  citizens  of  Kamiah.  Ida.,  at  a  recent 
election  voted  to  purchase  the  present  water- 


works system.  A  special  election  will  soon  be 
held  to  vote  necessary  bonds  with  which  to 
build  additional  reservoirs  for  fire  protection. 

Illinois. 

•|«I5ids  will  be  received  until  10  a.  m.,  Oct. 
17.  by  John  Lambert.  President,  Illinois  State 
Penitentiary  Commission,  Rookery  bldg.,  Chi- 
cago, 111.,  for  drilling  an  artesian  well  of  the 
new  Penitentiary  near  Joliet.  111. 

Indiana. 

Appraisers  have  been  appointed  to  appraise 
the  value  of  the  waterworks  plant  in  Rich- 
mond, Ind.,  for  that  city.  The  city  proposes 
to  purchase  the  plant  and  make  improvements. 

The  City  Council  of  Logansport,  Ind.,  has 
passed  a  resolution  submitting  to  referendum 
of  the  people,  a  $50,000  bond  issue  for  a  water 
filtration  plant,  in  connection  with  the  water- 
works plant. 

The  City  Council  of  Rising  Sun,  Ind.,  has 
secured  an  option  on  a  lot  that  will  be  used  as 
a  site  for  the  proposed  water  plant.  A  test 
well  will  be  put  down  immediately  in  order 
to  ascertain  the  quantity  of  water  available, 
and  whether  it  will  be  of  sufficient  purity  for 
drinking  purposes. 

Iowa. 

•|»Bids  will  be  received  until  Oct.  30  by  G.  F. 
Taylor.  City  Clerk,  Stuart,  la.,  for  drilling  a 
10-in.  well  between  '2.50  and  300  ft.  deep  and 
placing  pump  on  the  same.  The  city  will  fur- 
nish casing  and  screen. 

All  bids  rejected  Oct.  7  by  the  City  Council 
of  Stuart,  la.,  G.  F.  Taylor,  City  Clerk,  for  the 
digging  of  an  open  well  100  ft.  deep  and  10 
ft.  in  diameter  and  walled  up  with  a  9-in. 
brick  wall. 

The  citizens  of  Coin,  la.,  at  a  recent  election 
voted  a.gainst  the  issuance  of  bonds  for  the 
installation  of  a  waterworks  system. 

Louisiana. 

Mayor  J.    H.   Eastham   of    Shreveport.   La.. 
has    offered    President    A.    M.    Lvnn    of    the 
Shreveport    Waterworks    Co..    at    Pittsburgh.- 
Pa.,   the   sum   of  $607,636   for  the   company's 

4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


local  waterworks  and  sewerage  plant.  If  the 
offer  is  not  accepted  an  election  will  be  held 
for  the  purpose  of  voting  bonds  to  build  a 
municipal  plant. 

Maryland. 

4*Bids  will  be  received  until  11  a.  m.  Oct. 
16.  by  Board  of  Awards,  Baltimore,  Md.,  for 
the  construction  of  storm  water  drains,  storm 
water  contract  No.  23,  including  the  following 
approximate  quantities  :  1,370  lin.  ft.  15-in.  to 
24-in.  drain.  770  lin.  ft.  12-in.  and  15-in.  inlet- 
connections.  15  manholes.  23  inlets.  The 
successful  bidder  on  this  contract  will  be  re- 
quired to  give  bond  and  comply  with  the  City 
Charter  respecting  contracts.  Harry  W. 
Rodgcrs  is  Secretary.  By  order  of  the  Sewer- 
age Commission. 

4»Bids  will  be  received  until  11  a.  m.,  Nov. 
6.  by  Board  of  .Awards,  Baltimore,  Md.,  for 
the  construction  of  two  filtered  water  reser- 
voirs at  Lake  Montebello.  Ezbra  B.  Whitman 
is  President  of  the  Water  Board.  Ofiicial  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Massachusetts. 

®Mayor  Fitzgerald  of  Boston.  Mass.,  has 
let  a  contract  to  M.  De  Sisto  &  Co..  for  laying 
water  pipe  on  various  streets  in  Dorchester, 
West  Roxbury  and  Hyde  Park,  at  $10,153. 
Other  bidders  were:  James  D.  Kellv,  $10,- 
353:  Louis  Balboni.  $11,020;  J.  H.  Ferguson, 
$11,49.5,  and  D.  E.  Lynch,  $14,825.  Engineer's 
estimate.  $11,000. 

Consulting  Engineer  James  L.'  Tighe  has 
notified  the  Water  Board  of  Chester,  Mass., 
that  the  following  resources  are  available  for 
an  additional  water  supply:  Walker  brook. 
Bland  ford  brook  and  Horn  pond.  A  supply 
will  be  secured  from  Horn  pond  at  an  esti- 
mated cost  of  $12,000.  The  distance  is  2M 
miles. 

Michigan. 

The  citizens  of  Saline.  Mich.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $30,000  for  the  installation  of  a 
waterworks  plant. 

The    Board    of    Water    Commissioners    of 

let  recently. 
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Saginaw,  Mich.,  has  adopted  a  resolution  re- 
questing the  Common  Council  to  arrange  for 
a  temporary  loan  of  $3,600  to  be  used  in  re- 
placing the  old  water  main  in  Hamilton  St. 
Minnesota. 

_>^Bids  will  be  received  until  8  p.  ni.,  Oct. 
17,  by  Common  Council,  Deer  River,  Minn., 
for  the  installation  of  an  air  lift  pumping  plant, 
consisting  of  a  well,  compressor,  receiver,  sup- 
ply pipe,  air  pipe,  motor,  foundations  for  ma- 
chinery, sewer  pipe  and  power  house.  Plans 
and  specifications  are  on  file  in  the  office  of  the 
Village  Recorder,  Deer  River,  Miimesota,  and 
at  the  office  of  the  Duluth  Engineering  Co.. 
611-616  Palladio  Building,  Duluth,  Minn.  All 
bids  must  be  accompanied  by  a  certified  check 
for  5  per  cent  of  the  amount  of  the  bid.  Fred 
Breid,  Village  President.  A.  D.  Ingersoll. 
Recorder. 

The  Board  of  Water  &  Light  Commissioners 
of  Duluth,  Minn.,  has  decided  to  install  a 
hypochlorite  plant  at  the  Lakewood  pumping 
station. 

The  Water  &  Light  Board  of  Chisholm. 
Minn.,  has  decided  to  lay  about  1,500  ft.  of 
water  mains  this  fall. 

Mississippi. 

•J'Bids  will  be  received  until  Nov..  5  by 
Mayor  and  Board  of  Aldermen.  Brooksville. 
Miss.,  for  one  60-horse  Solar  oil  engine,  one 
10.xl2  heavy  belted  air  compressor,  one  7x10 
Duplex  ring  and  plunger  pump  to  be  direct 
connected  to  engine  by  friction  clutch,  to 
be  delivered  and  installed,  complete.  In  sub- 
mitting bids  give  weight  of  machinery.  As 
evidence  of  good  faith.  New  York  exchange 
for  $2.50  must  accompany  all  bids.  Thos.  S. 
Gay.  Town  Clerk. 

Missouri. 

The  city  of  Palmyra,  Mo.,  plans  the  exten- 
sion of  the  light  and  waterworks  plants  at  an 
estimated  cost  of  $6,000.  C.  W.  Retti,  Pal- 
myra, is  interested. 

The   citizens  of   Cape   Girardeau,   Mo.,  at  a 
recent   election   voted   against   the   issuance   of 
bonds  to  the  amount  of  $250,000  for  municipal 
light  and  waterworks  plants. 
Montana. 

The  citizens  of  Chester,  Mont.,  at  a  recent 
election  voted  bonds  for  the  installation  of 
a  waterworks  system. 

Nebraska. 

®The  Des  Moines  Bridge  &  Iron  Works. 
Des  Moines.  la.,  has  been  aw-arded  the  con- 
tract by  the  village  of  Eustis.  Nebr.,  C.  E. 
Crist,  Village  Clerk,  for  the  construction  of  a 
waterworks  system  in  accordance  with  the 
plans  and  specifications  prepared  by  Burns  & 
McDonnell,  Scarritt  Bldg.,  Kansas  City,  Mo., 
at  315,201.  Holbein  Bros.,  Eustis,  secured  the 
,  contract  for  sinking  the  deep  well,  at  $8fi:3. 
Bids  were  opened  Oct.  4. 

New  Jersey. 

4*Bids  will  be  received  from  3:15  until  3:30 
p.  m.  by  the  Board  of  Water  and  Street  Com- 
missioners. Newark.  N.  J.,  Morris  R.  Sher- 
rerd.  Chief  Engineer,  for  furnishing  the  fol- 
lowing supplies  for  the  water  works  depart- 
ment: 555  tons  of  2,000  lbs.  of  0-in.  cast  iron 
water  pipe,  285  tons  of  2,000  lbs.  of  8-in.  cast 
iron  water  pipe,  38  tons  of  2,000  lbs.  of  10-in. 
cast  iron  water  pipe,  192  tons  of  2,000  lbs.  of 
12-in.  cast  iron  water  pipe,  750  tons  of  2,000 
lbs.  of  16-in.  cast  iron  water  pipe,  125  tons  of 
2,000  lbs.  of  20-in.  cast  iron  water  pipe,  U 
tons  of  2,000  lbs.  of  24-in.  cast  iron  water  pipe, 
100  tons  of  2,000  lbs.  of  ordinary  special  cast- 
ings from  4  to  24  ins.  in  diameter,  25  tons  of 
2,000  lbs.  of  6-in.  high  pressure  cast  iron  wa- 
ter pipe.  74  tons  of  2,000  lbs.  of  8-in.  high 
pressure  cast  iron  water  pipe,  341  tons  of  2,000 
lbs  of  12-iii.  high  pressure  cast  iron  water 
pipe.  646  tons  of  2,000  lbs.  of  16-in.  high  pres- 
sure cast  iron  water  pipe,  158  tons  of  2,000  lbs. 
of  20-in.  high  pressure  cast  iron  water  pipe. 
(The  16  and  20-in.  high  pressure  pipe  to  have 
wrought  iron  band  shrunk  on  hub).  50  tons 
of  2,000  lbs.  of  special  castings  for  high  pres- 
sure  of  6,  8  and   12-in.   diameter;   25  tons  of 


2,000  lbs.  special  castings  for  high  pressure  of  the  Trustees   of   the   town   to   prepare   plans, 

16  and  20-in.   diameter,  with  band  shrunk  on  specifications   and   estimates   and   to   supervise 

hub.     All  f.  o.  b.  cars  Newark,  N.  J.,  accord-  construction    work.        The    estimated   cost    is 

ing  to  specifications  and  drawings,  which  will  $30,000. 

be  furnished  upon  application  to  the  Engineer  Oregon. 
and  Superintendent  of  the  Department  of  Wa-  ^^^^  ^.^^,  ^^^^^.^  ^j  Beaverton,  Ore.,  has 
^  V  t-  made  arrangements  with  the  Washington- 
JMew  YOrK.  Oregon  corporation  to  extend  its  main  from 
®Bids  were  received  on  Oct.  3  by  the  Board  Hillsboro  to  Beaverton,  supplying  Reedville, 
of  Water  Commissioners  of  Jamestown,  N.  Y.,  Aloha,  Huber,  St.  Marj-'s  and  all  others.  A 
for  furnishing  pipe  and  specials  and  for  laying  special  election  was  held  Oct.  8  for  the  pur- 
same,  in  connection  with  the  new  waterworks  pose  of  voting  on  the  issuance  of  bonds  in 
system.  The  U.  S.  Cast  Iron  Pipe  &  Foundry'  thf  sum  of  $12,300  to  pipe  the  town. 
Co.,  Buffalo,  N.  Y.,  secured  the  contract  for  -j-^e'  City  Council  of  Newport,  Ore.,  has 
furnishing  the  pipe  as  shown  below  in  Table  t^ken  final  action  for  submitting  to  the  voters 
Nto.  1,  and  James  P.  Callahane,  Jamestown,  ^  ^ond  issue  of  $10,000  for  improving  the  wa- 
wiU  lay  the  pipe.  Chester  &  Fleming,  Union  terworks  system  by  building  an  auxiliary  res- 
Bank  Bldg.,  Pittsburgh,  Pa.,  are  Engineers.  ervoir  of  850,000  gals.'  capacity.  L.  C.  Rogers 
in   Table   No.   1    (1)    stands   for  bid  of  War-  jj  (^jfy  Engineer. 

ren  Foundry  &  Machine  Co.,  Ill  Broadway,  N.  Surveys  are  being  made  by  the  City  Engi- 

Y. ;  (2)  Chas.  Miller  &  Son  Co.,  Utica,  N.  Y.;  „eer   of    Milton,    Ore.,    for   running   a   barrel 

(3)   Donaldson  Iron  Co.,  Emaus,  Pa.;   (4)  R.  tlume   for   the  water  system   at  an  estimated 

D.  Wood  Co.,  400  Chestnut  St.,  Philadelphia,  ^ost  of  $10,000. 

Pa. ;  (5)  U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,      ' 

Buffalo,  N.  Y.  Z; 

(1)  (2)                   (3)                   (4)                 (5) 

Cast  iron  pipe,  24-in.   (B),   140  tons $24. .50  $2.5.20            $23.20            $24. 5«             »H-2S. 

Cast  ir.->n  pipe,  24-in.   (C),  293  tons 24.50  2o.20              23.20              24.50              21.90' 

Cast  iron  pipe,   16-in.    (C),   410  tons 24.50  25.20              23.20              24.50              -^1°,, 

Specials,    26,000    lbs .02H              .02^4               .02^4               .02%               .02% 

•Accepted  bid — stocli  price. 


In   the   following  table    (1)    stands   for  bid  Pennsylvania. 
of  J.  y.  Johnson  &  Co.,  Jamestown;    (2)   J.          g,.^^^    American    Water    Softemng    Co..   of 

P.  Callahane,  Jamestown    and  (31l  J    R    F  ke,      Philadelphia.  Pa.,  contractors  for  the  installa- 

Jr.,  Uniontown,  Pa.;    (4)   J.   S.  Dick,  Scotts-  '^ 

dale,   Pa.                             «                                                         ^^^  ^^^                  (3,                 (4) 

Laying  24-in.  earth,  2,500  ft $11S  »l-0«               ^[l*               % 

La.ving  24-in.  pavement,  SOO  ft 1-9J  J-|J                  fSj                  ,  19 

La.ving  IC-in.   pavement,   1,500  ft I-"  l.|2                  l-^J                   '-^^ 

Laying  16-in.  earth    4,300  ft -87  .»(                    ■"                  g;., 

Rock  excavation,  300  cu.  yds 2.00  2^0               ,o^i"\.„            12  wks. 

Time   of   completion 12  wlis.  S  wks.           so  aa>s.          1- wn 


North    Carolina. 

The  County  Qourt  at  Raleigh,  N.  C,  has 
appointed  co-receivers  with  W.  B.  Grimes  for 
the  Wake  Water  Co.,  to  report  to  the  court 
as  to  expert  investigation  of  what  is  necessary 
to  put  the  Raleigh  water  plant  on  a  thoroughly 
adequate  footing  and  recommend  means  of 
financing  the  improvements. 

City  Engineer  B.  M.  Lee  of  Asheville,  N.  C, 
is  preparing  a  profile  and  blue  prints  of  a 
proposed  10-in.  water  pipe  line  from  the  city 
water  line  on  College  St.,  to  the  site  of  the 
new  hotel,  a  distance  of  6,000  ft. 
Ohio. 

^Bids  will  be  received  until  noon,  Nov.  2, 
bv  the  Council  of  New  Bremen,  O.,  at  the 
office  of  E.  R.  Haines,  Clerk,  for  furnishing  a 
r25-hp.  boiler  and  necessary  connections  for 
the  Municipal  Light  and  Water  Plant  ac- 
cording to  specifications  on  file  in  the  office 
of  the  clerk. 

®H.  P.  McGrath  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Dayton,  O., 
for  the  laying  of  w_ater  mains  as  follows: 
Carl 

$1 

Ave.,  $881 

Oklahoma. 

The  Town  of  Hinton,  Okla..  will  vote  bonds 
for  the  construction  of  a  waterworks  system 
and  an  electric  light  plant.  The  Benhani  En- 
gineering Co.,  812-14  .\mcrican  Nat.  Bank 
Bldg.,  Oklahoma  City,  Okla..  will  prepare 
plans  and  specifications  for  the  improvements 
and  supervise  the  w^ork.  The  bond  issue  will 
amount  to  $30,000. 

Plans  have  been  prepared  by  Civil  Engineers 
Kennedy  &  Fleming,  Oklahoma  City,  Okla., 
for  the  construction  of  a  new  w.iterworks  sys- 
tem in  Canadian,  Tex,,  at  an  estimated  cost  of 
$27,000.  The  water  will  be  secured  from 
wells.  An  election  will  be  held  the  I.atter  part 
of  this  month  to  vote  on  the  proposition ;  also 
for  an  appropriation  of  $4,000  for  sewers. 

The  town  of  Foraker,  Okla.,  will  construct 
a  system  of  waterworks.  The  Benliam  Engi- 
neering Co.,  812-14  .'\mcrican  Nat.  Bank  Bldg.. 
Oklahoma  Citv.  Okla.,  have  been   retained  by 


tion  of  the  water  purification  plant  at  Dallas, 
Tex.,  has  sublet  the  excavating  and  concrete 
work  and  certain  portions  of  the  other  work 
incidental  to  the  general  construction  to  Fred 
A.  Jones  Co.  of  Dallas. 

®The  Board  of  Water  Commissioners.  Al- 
toona.  Pa.,  has  let  the  contract  for  laying  the 
new  pipe  line  from  Lake  .A.ltoona  to  an  in- 
tersection of  the  present  24-in.  main  and  the 
extension  of  the  Sugar  Run  pipe  line  to  the 
Simpson-Corbin  Co.  of  Harrisburg,  Pa.,  at 
$8,500.  ^       .    ^ 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg.  Pa,,  has  approved  an  ap- 
plication of  the  Chinchilla  Water  Co..  village 
of  Chinchilla,  Pa.,  for  a  charter. 

The  Pennsylvania  State  Water  Supply  Com- 
mission, Harrisburg,  Pa.,  has  approved  an  ap- 
plication of  the  North  Strahane  Water  Co.. 
for  permission  to  construct  a  dam  on  Speer's 
run,  near  Cannonsburg.  Washington  County. 

The  Pennsylvania  State  Water  Supply  Com- 
mission. Harrisburg.  Pa.,  has  held  under_  ad- 
visement an  application  of  the  M.ir  Lin  Water 
Co..  to  supply  water  to  the  public  of  Norwe- 


•  the    laymg  o     water   mains   as   lonows:  .      To^^.^/ijip,  Schuvlkill  County;  also  an  ap- 

rhsle    Ave,,    $  ,00  <  ;    Miami    Chapel    road       S  ^^  ^V^  Mlegrippus  Water  Power  Co 

ioo?"""  ■    *  Bolander      l^^  ^^^^  ^^^^j^^  storage  or  transportation  of 


water  and  water  power  for  commercial^  and 
manufacturing  purposes  in  Huntingdon  Coun- 
ty. 

Plans  have  been  nrcpared  by  Chester  & 
Fleming,  Consulting  Engineers  of  Pittsburgh. 
Pa.,  for  the  construction  of  two  16-in.  water 
lines  to  be  laid  across  the  Mononcahcla  River 
so  that  water  can  be  supplied  to  the  Borough 
of  Monessen,  Pa.,  by  the  Charlcroi  Water  Co 
These  lines  will  be  constructed  in  the  near 
future. 

The  State  Water  Supply  Commission,  Har- 
risburg, Pa.,  has  approved  the  application  of 
the  North  Strabane  Water  Co,  of  Washing- 
ton County  for  permission  to  construct  a  dam 
across  Speers  run  nc.nr  Canonsburg.  Pa. 
South   Carolina. 

4*Bids  will  be  received  until  noon.  Nov.  1. 
by  Commissioners  of  Public  Works.  Barnwell. 
S.  C.  for  the  material  and  labor  neccssar>'  for 
the  construction  of  the  water  works  and  clcc- 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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trie  light  plants.  J.  M.  Easterliiig  is  Chair- 
man of  the  Commissioners.  Edward  Hawes, 
Jr.,  222  Emaxcee  BIdg.,  Greenville,  S.  C,  is 
Engineer. 

•f»Bids  will  be  received  until  2  :30  p.  m.,  Oct. 
25,  by  Board  of  City  Commissioners,  Trenton, 
N.  J.,  for  the  construction  of  a  Water  Purifi- 
cation Works  of  the  mechanical  filter  type,  in- 
cluding pumping  station  piping,  coagulating 
basins,  filters  and  all  appurtenances  complete. 
Plans  and  specifications  with  a  draft  of  the 
contract  and  bonds  required  may  be  seen  at 
the  office  of  Johnson  &  Fuller,  Consulting  En- 
gineers, 150  Nassau  St.,  New  York  City,  or 
may  be  obtained  on  payment  of  $7  at  the  office 
of  Engineer  of  Sewers  and  Water. 

®The  Public  Works  Commission  of  Cheraw, 
S.  C,  recently  let  the  contract  for  the  installa- 
tion of  a  sewer  system  and  a  waterworks  sys- 
tem. The  Di.xie  Construction  Co.  of  Burling- 
ton, N.  C,  will  lay  all  pipes,  and  Tucker  & 
Laxton  of  Charlotte,  N.  C,  will  do  the  con- 
struction work  on  the  pumping  station  and 
filtering  and  aerating  plant.  The  Des  Moines 
Bridge  &  Iron  Works,  Des  Moines.  la.,  will 
build  the  standpipe  and  tanks.  The  water  will 
be  taken  from  the  Pee-Dee,  about  200  ft. 
below  the  Seaboard  Railroad  bridge,  while 
the  pumping  station  is  to  be  on  the  elevation 
near  the  new  Atlantic  Coast  Line  tracks  on 
the  eastern  side  of  the  city.  About  $95,000 
will  be   expended  on   both  systems. 

The  Charleston  Water  &  Light  Corporation, 
Charleston,  S.  C.  has  been  chartered  in  the 
county  of  Charleston  outside  city  limits,  with 
a  capital  stock  of  $20,000.  The  company  pro- 
poses to  own,  construct  and  operate  water- 
works and  mains,  lighting  plants,  either  gas 
or  electricity,  etc.  E.  W.  Durant,  Jr..  is  presi- 
dent and  treasurer,  and  P.  V.  Scarpa  is 
secretary. 

Texas. 

The  City  Council  of  Bi.g  Springs,  Tex.,  has 
called  a  special  election  to  determine  whether 
the  city  shall  issue  $50,000  in  bonds  for  a 
municipal   waterworks. 

Virginia. 

Chewning  &  Payne.  :^12u  Floyd  .\vc.,  Rich- 
mond, Va.,  have  been  awarded  the  contract 
by  the  Committee  of  Water  at  the  office  of  E. 
E.  Davis.  Supt.  City  Water  Works,  Richmond. 
Va.,  for  furnishing  and  installing  a  20-;n.  cast 
iron  water  main  across  and  in  the  bottom  of 
James  River  from  the  north  shore  to  and 
across  (or  through)   the  eastern  end  of  Belle 


Isle ;  thence  across  and  in  the  bottom  of  James 
River  to  the  south  shore,  at  $35,250.  Bids 
were  opened  Oct.  7. 

Washington. 

•J'Bids  will  be  received  until  Oct.  21,  by  City 
of  Chehalis,  Wash.,  for  furnishing  the  neces- 
sary labor  and  material  for  the  construction 
of  a  water  works  system.  The  cost  is  esti- 
mated at  $50,000. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  let  the  contract  for  the  laying  of 
water  mains  on  21st  Ave.,  south,  and  Spokane 
St.,  to  the  Jahn  Contracting  Co.,  Seattle,  at 
$14,966. 

®Dennis  &  Christensen  have  been  awarded 
the  contract  at  Woodland,  Wash.,  for  the  con- 
struction   of   a   waterworks   system   at  $9,916. 

Plans  and  specifications  are  before  the  Board 
of  Public  Works  of  Seattle.  Wash.,  for  the 
construction  of  a  trunk  watermain  on  Third 
.•\ve.  N.  W.  et  al.  at  an  estimated  cost  of 
$185,500.  The  work  will  include  5,029  ft.  of 
24-in.  pipe;  7,358  ft.  of  class  B  24-in.  pipe; 
8,-558  ft.  of  class  A  20-in.  pipe,  and  3,562  ft.  of 
8-in.  pipe. 

The  board  of  arbitration  of  the  City  Com- 
mission of  Centralia,  Wash.,  has  placed  a  val- 
uation on  the  local  water  plant  of  the  Wash- 
ington-Oregon Corporation  preparatory  to  its 
purchase  by  the  city.  The  price  was  placed  at 
$135,000.  .^n  election  will  be  called  in  the  near 
future  for  the  purpose  of  voting  bonds  for 
the  purchase  of  the  plant. 

City  Engineer  A.  H.  Dimoch  of  Seattle, 
Wash.,  has  completed  plans  and  estimates  for 
the  construction  of  the  Third  Ave..  N.  W., 
trunk  water  mains,  .-ft  $185,000,  and  for  the 
10th   .\ve.  W.,   water  mains,  at  $12,000. 

The  citizens  of  Farmington,  Wash.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $10,000  for  the  construction  of  two 
miles  of  water  mains  and  a  water  tank. 

The  citizens  of  Latah,  Wash.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $11,000  for  the  installation  of  an 
electric  light  plant  and  a  waterworks  system. 

The  city  of  Chehalis,  Wash.,  has  made  an 
offer  to  the  President  of  the  Washington- 
Oregon  corporation,  A.  Welch,  for  its  water- 
works plant,  the  price  being  $50,000.  If  this 
offer  is  not  accepted  the  city  proposes  to  con- 
struct a  plant. 

West  Virginia. 

®Thc  Board  of  Control  of  Wheeling,  W. 
Va.,  has  let  the  contracts  for  the  work  to  be 
done  on  the  Mozart  water  system  as  follows : 


For  the  erection  of  two  steel  standpipes.  Trim- 
ble &  Lutz  of  Wheeling,  $3,873 ;  for  furnishing 
and  installing  two  triplex  pumps.  Dean  Steam 
Pump  Co.,  Pittsburgh,  Pa..  $3,935;  furnishing 
cast  iron  pipe  of  4,  and  fi-in.  size,  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co..  Pittsburgh,  Pa., 
$23.90  a  ton ;  installing  rising  main,  Trimble  & 
Lutz,  $2,073.  The  pump  house  will  be  built 
by  H.  S.  Cunningham  at  $2,127. 

Wisconsin. 

•J'Bids  w'ill  be  received  until  7  :30  p.  ni..  Oct. 
16  by  G.  D.  Richards,  Village  Clerk,  Owen, 
Wis.,  for  the  construction  of  a  reinforced  con- 
crete well.  20-ft.  in  diameter  by  33  ft.  deep. 
A  certified  check  for  5  per  cent  the  amount 
bid  must  be  filed  with  each  bid.  W.  G.  Kirch- 
offer.  Madison,  Wis.,  is  Engineer. 

The  citizens  of  Waterford.  Wis.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $15,000  for  the  installation  of  a 
waterworks. 

Consulting  Engineers  Alvord  &  Burdick. 
Hartford  Bldg.,  Chicago.  111.,  have  presented 
complete  plans  and  specifications  to  the  Water 
Committee.  I^  Crosse,  Wis.,  for  the  erection 
of  the  pumping  station  and  reservoirs  which 
will  finish  the  new  water  system.  It  is  planned 
to  let^  the  contracts  the  second  week  in 
November. 

Canada. 

The  citizens  of  Bowmanville.  Ont..  on  Oct. 
8  passed  a  by-law  for  the  installation  of  a 
waterworks,  the  estimated  cost  of  which  is 
$111,000.  Water  is  to  be  obtained  by  gravita- 
tion from  springs  on  Levi  Skinner's  farm  just 
east  of  Tyrone  Village,  nine  miles  distant. 

The  ratepayers  of  Revelstoke.  B.  C,  on 
Sept.  30  voted  on  the  expenditure  of  $10,000 
to  be  used  for  constructing  an  extension  to 
the  waterworks  system. 

The  ratepayers  of  Yorkton.  Sask.,  on  Sept. 
28  endorsed  by-laws  authorizing  the  expendi- 
ture of  $177,000  for  the  construction  of  an 
outflow  sewer,  waterworks  extension,  to  pur- 
chase power  house  site,  to  extend  the  municipal 
electric  plant,  and  to  purchase  high  school 
furniture  and  equipment. 

Ratenaj'ers  of  Calgary,  .Mta.,  have  approved 
of  the  proposal  to  extend  the  waterworks  sys- 
tem at  a  probable  cost  of  $378,000 

The  Provisional  Board  of  Health  has  ac- 
cepted the  plans  for  the  new  $250,000  water- 
w-orks  suoolying  pure  water  from  Lake  Huron 
to  the  citizens  of  Sarnia.  Ont.,  and  Prince 
Edward.  The  by-law  will  now  be  prepared, 
and  a  vote  taken  by  the  people. 
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Alabama. 

The  City  Council  of  Mobile,  Ala.,  has 
awarded  an  issue  of  bonds  to  the  amount  of 
$100,000  to  R.  M.  Grant  &  Co.  of  New  York 
City.  The  proceeds  will  be  used  to  extend  the 
sanitary  sewers. 

Improvement  ordinances  providing  for  a 
sanitary  sewer  at  Elyton,  to  cost  approximate- 
ly $6,500,  and  for  sidewalks  and  macadam- 
ized roadways  on  Woodland  Ave.,  and  South 
15th  St.,  between  16th  and  17th  Aves..  have 
been  adopted  by  the  City  Commission  of  Bir- 
mingham, Ala. 

Arkansas. 

®The  city  of  DeQueeii,  .\rk.,  has  awarded 
the  contract  for  the  construction  of  a  sewer 
in  district  No.  1.  to  J.  S.  Magee,  of  Texar- 
kana.  Ark.,  at  $3,20o.  The  sewer  is  to  be 
completed  Feb.  1.  L.  G.  Ferrel  is  City  En- 
gineer.    F.   M.   Smith  is  in  charge  of  sewers. 

At  a  recent  meeting  of  the  property  owners 
in  the  territory  from  Kentucky  St..  east  to 
three  blocks  beyond  the  city  limits  and  south  of 
Seventh  .\ve.,  to  12th  Ave.,  Pine  Bluff,  .\rk., 
a  sewer  district  was  formed.  This  district  will 
include  all  the  property  within  the  boundaries 
mentioned. 


California. 

A  special  election  will  be  held  in  Sacra- 
mento, Calif.,  some  time  during  the  first  of 
the  year  for  the  purpose  of  voting  bonds  to 
install  a  complete  sewer  and  drainage  system 
in  the  annexed  territory.  The  Commissioners 
are  in  favor  of  the  election  being  held  in  Jan- 
uary. Engineer  Geo.  N.  Handle  recently  esti- 
mated the  cost  of  the  system  at  $1,500,000.  M. 
J.  Burke  is  official  in  charge  of   sewers. 

.■\t  a  recent  meeting  of  the  Trunk  Line 
Outfall  Sewer  Commission  held  at  Christo- 
pher's, Pasadena,  Calif.,  Consulting  Engineers 
Olmstead  &  Gillelen,  Wright  &  Callender,  Los 
Angeles,  Calif.,  presented  their  report,  in- 
cluding the  work  done  in  the  last  three 
months.  Surveys  have  been  made  for  65 
miles  of  main  and  lateral  sewers.  This  sys- 
tem as  planned  w-ill  connect  Pomona  at  the 
east  end  of  the  county  and  Wliittier,  Norwalk 
and  Downey  on  the  south,  as  well  as  Pasa- 
dena, South  Pasadena,  .•Mhambra,  Azusa, 
Glendora,  Lordsburg,  Covina  to  the  north, 
joining  in  an  outfall  line  emptying  into  the 
ocean. 

The  citizens  of  Los  Gates,  Calif.,  at  a  re- 
cent election,  it  is  reported,  voted  the  issu- 
ance  of  bonds   to   the  amount  of  $30,000  for 


sewers  and  $35,000  for  street  work.  J.  D. 
Shore  is  official  in  charge  of  sewers.  F.  A. 
Nikirk  is  City  Engineer. 

The  finance  committee  of  the  Board  of  Su- 
pervisors, San  Francisco.  Calif.,  has  sanc- 
tioned the  ■  commencement  of  proceedings  by 
the  Board  of  Public  Works  for  the  construc- 
tion of  a  new  sewer  in  Fifth  St.,  from  Folsom 
to  the  channel,  the  cost  of  which  is  estimated 
at  $100,000. 

Engineer  Nat  Ellcry  has  presented  a  plan 
to  the  Park  Commissioners  of  San  Francisco, 
Calif.,  for  a  septic  tank  in  the  park  to  receive 
the  sewage  from  Richmond  district  between 
,30th  and  48th  Aves.  The  engineer  is  now  pre- 
paring specifications  for  the  work. 

The  City  Council  of  San  Diego,  Calif.,  has 
appointed  Fred  Rhodes,  a  deputy  in  the  city 
engineer's  office,  to  make  the  preliminary  sur- 
veys for  a  main  line  sewer  sj'stem  on  Point 
Loma.  F.  H.  Lockwood  is  Sewer  Engineer. 
W.  M.  Rumsey  is  City  Engineer. 

Colorado. 

The  City  Council  of  Pueblo.  Colo.,  has 
adopted  resolutions  providing  for  the  instal- 
lation of  a  sanitary  sewer  in  the  alley  of  block 
19.  Craig's  addition,  and  for  connecting  the 
sewer  in  the  alley  running  through  blocks  12, 


•J"  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 
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13  and  20  in  the  Minnequa  on  Palmer  Ave., 
•with  that  already  installed  in  the  alley  be- 
tween Clareniont  and  Burton  Avcs.,  by  way 
of  Graham  St. 

Florida. 
Alexander  Twombly,  of  Twomblv  &  ilen- 
nij,  New  York  City,  has  been  retained  by  the 
City  Council  of  Tampa,  Fla.,  to  prepare'  esti- 
mates, plans  and  specifications  for  the  pro- 
posed new  sewerage  system.  Fred  T.  War- 
ren is  City  Engineer.  W.  A.  Johnson  is  Citv 
Clerk. 

Georgia. 

®The  city  of  Douglas.  Ga.,  has  let  a  con- 
tract for  four  more  miles  of  sewerage  to  F. 
D.  _  Harvey  &  Co..  of  Memphis,  Tenn.,  at 
$8,52().  The  work  is  to  be  completed  not  later 
than  Dec.  U,.  .Arthur  Pew,  .Atlanta,  Ga.,  is 
City  Engineer. 

Engineer  Charles  Wagner  is  making  a  sur- 
vey of  the  town  of  Jackson,  Ga.,  for  the  in- 
stallation of  a  sewerage  system.  The  estimated 
cost  of  the  system  is  placed  between  $10,00U 
and  $18,000.     Bonds  have  been  voted. 

The  proposed  extensions  to  the  sewer  sys- 
tem of  Camilla,  Ga.,  will  be  made  from  time 
to  time  under  the  direction  of  the  superin- 
tendent-    T.   B.   Perry  is  in  charge. 

Illinois. 

A  sewer  system  is  to  be  constructed  in  the 
town  of  Bradlev,  111.,  at  an  estimated  cost  of 
548,000.  Sears-Roebuck  Co.,  Chicago.  111.,  will 
pay  $2-5,000  of  the  total  cost. 

The  Board  of  Local  Improvements  of 
Quincy,  111.,  recently  received  the  following 
bids  for  the  construction  of  a  system  of  sew- 
ers in  South  Quincy  of  brick  and  pipe  sewers, 
the  same  being  considered  too  high  and  re- 
iected  and  the  work  readvertised :  .\.  D. 
Thompson  Co.,  Peoria,  III.,  $81,481;  J.  W. 
Turner  Improvement  Co.,  Des  Moines,  la., 
S80.7-53;  W.  T.  Irwin,  Greenville.  O.,  $81,224. 
and   Henry  Rees,   Quincy,   $80,796. 

The  Board  of  Local  Improvements  of  Quin- 
cy, 111..  J.  F.  Garner,  Chairman,  rejected  all 
bids  received  Sept.  27  for  the  construction  of 
pipe  and  brick  sewers  in  the  territory  lying 
between  west  line  of  8th  St.  and  the  east  line 
of  24th  St..  and  the  south  line  of  York  St., 
and  the  north  line  of  Jackson  St.,  a  distance 
of  seven  miles.  The  work  will  soon  be  read- 
vertised. 

The  City  Council  of  Peoria.  111.,  has  passed 
an  ordinance  providing  for  the  construction  of 
a  sewer  in  the  Uplands  to  carry  surface  water 
from  that  district. 

Property  owner?  in  the  vicinity  of  Rodger? 
Ave.,  in  Upper  .\lton.  III.,  are  being  asked  to 
sign  up  for  a  ri.ght  of  way  the  new  septic  tank 
and  sewer  system  leading  into  Wood  River. 
This  section  is  one  of  the  three  districts  that 
Upper  .\lton  has  been  divided  into  bv  the  City 
.Engineer  J.  E.  .Schwaab.  B.  R.  Kcnnedv  is 
City  Clerk. 

Indiana. 

4«Bids  will  be  received  until  10  a.  m.,  Oct. 
19,  b\-  Board  of  Public  Works,  Evansville, 
Ind..  for  the  construction  of  a  sewer  in  and 
along  an  alley  in  Block  14,  Heidelbach  and 
Elsas  Enlargement,  between  Iowa  and  Dela- 
ware Sts..  from  a  sewer  in  Rowley  St..  east 
to  Garvin  .St.;  said  sewer  shall  be  280  ft.  of 
12-in.  pipe  and  1  manhole.  S.  A.  Bartholome 
is   Clerk.  , 

^Bids  will  he  received  until  In  a.  ni..  Oct. 
23,  by  Board  of  Public  Works.  Indianaiiolis, 
Ind..  for  the  construction  of  a  local  sewer  in 
and  along  Grand  .\ve.  from  Burgess  Ave.  to 
Brookville  .\ve ;  for  the  construction  of  a  lo- 
cal sewer  in  and  along  Capitol  Ave.,  from  40th 
St.  to  41st  -St. ;  for  the  construction  of  a  local 
sewer  in  and  along  28th  St.,  from  Northwest- 
ern Ave.  to  .-\nnette  St. ;  for  the  construction 
of  a  local  sewer  in  and  along  25th  St.,  from 
Northwestern  .\ve.  to  alley  east  of  Highland 
PI.;  for  the  construction  of  a  local  sewer  in 
and  along  17th  St.,  from  Covncr  .Ave.  to 
Rural  St. ' 

®The  Board  of  Public  Works  of  Michigan 
City,  Ind.,  has  let  the  contract  for  the  con- 
struction   of    a    12-in.    sewer    in    Walker    St., 


from  Tryon  to  Vail  Sts.,  to  A.  Schneider,  at 
$0.62%   per   lin.   ft. 

®The  City  Council  of  Jasonville,  Ind.,  has 
awarded  the  contract  for  the  construction  of 
a  main  sewer  to  W.  C.  Dorsey,  of  Terre 
Haute,  Ind.,  at  $2,190. 

®Wm.  Birch  has  been  awarded  the  contract 
by  the  Board  of  Public  Works,  of  Muncie, 
Ind.,  for  the  construction  of  a  local  sewer  in 
Fifth  St.,  from  Monroe  to  Hackley  St.,  at 
$1,CG3. 

City  Engineer  H.  W.  Klausmann,  of  Indian- 
apolis, Ind.,  has  completed  specifications  and 
presented  same  at  a  meeting  of  the  Board 
of  Public  Works  for  the  first  unit  of  the  new 
sewage  disposal  plant  for  Indianapolis.  The 
Board  will  at  once  ask  for  bids  on  the  con- 
struction of  the  cement  tank.     , 

Following  bids  were  received  recently,  by 
the  Board  of  Public  Works  of  Logansport, 
Ind.,  for  the  collection  of  garbage  about  the 
city:  William  Bvers,  $9,390;  Jo'rdan  Miller, 
$10,447;  Walter  Byers,  $16,300,  and  Charles 
H.  Wolfe,  $13,.370. 

City  Engineer  H.  W.  Klausman  of  Indianap- 
olis, Ind.,  has  completed  plans  for  a  sewer  in 
Hoefgen  St.  The  sewer  would  be  from  15  to 
24  ins.  in  diameter  and  cost  $11,700. 

Iowa. 

•J"Bids  will  be  received  until  8  p.  m.,  Oct. 
17,  by  City  Recorder,  J.  J.  Shea,  Dubuque, 
la.,  for  the  construction  of  an  8-in.  tile  pipe 
sanitary  sewer  in  Delhi  St.  It  is  estimated  by 
the  City  Engineer  that  it  will  require :  490 
lin.  ft.  of  8-in.  tile  pipe,  3  manholes.  Bid- 
ders will  state  price  per  lineal  foot  of  com- 
pleted se\yer,  also  price  per  manhole  complete. 

The  City  Council  of  Manning,  la.,  has 
passed  an  ordinance  to  provide  for  the  con- 
struction  of  a  complete   sewer  system. 

The  citizens  of  Kingsley,  la.,  at  a  recent 
election  voted  in  favor  of  the  installation  of 
,•1  new  sanitary  sewer  system.  Surveys  have 
been  completed  and  it  is  expected  to  start 
work  shortly. 

At  a  recent  meeting  of  business  men  of 
New  London,  la.,  a  committee  was  appointed 
to  investigate  the  sewerage  and  waterworks 
systems  of  other  cities  with  a  view  to  in- 
stalling  systems  in   New   London. 

Kansas. 

The  City  Council  of  Lawrence,  Kans..  has 
been  petitioned  by  a  number  of  property 
owners  asking  that  a  municipal  garbage  sys- 
tem  be   established   in   Lawrence. 

The  City  Council  of  Lawrence,  Kans.,  has 
ordered  $1,600  more  worth  of  sewers  to  be 
added  to  the  local  system  now  being  put  in. 
Three  new  branches  of  the  system  will  be  cov- 
ered by  this  expenditure. 

The  City  Council  of  Anthony,  Kans.,  has 
let  the  contract  for  constructing  a  sewer  svs- 
tem  to  Bash  &  Gray  of  Joplin,  Mo.,  at  $22,086, 
work  to  be  completed  within  five  months.  Plans 
and  specifications  were  prepared  by  Consulting 
Engineers  Black  &  Worle\-  of  Kansas  City,  Mo. 

Massachusetts. 

®Coleman  Bros.,  1  Marginal  St.,  Chelsea, 
Mass.,  have  been  awarded  the  contract  by 
Metropolitan  Water  &  Sewerage  Board,  1  .Ash- 
burton  PI.,  Boston,  Mass.,  for  constructing  in 
earth  or  rock  tunnel  and  earth  and  rock 
trench  a  54-in.  concrete  sewer.  Section  67  of 
the  New  Mystic  Sewer.  North  Metropolitan 
System,  in  Kledford  and  Winchester,  from  a 
point  in  the  existing  sewer  northerly  throngh 
Boston  &  Maine  R.  R.  location,  private  land? 
and  Grove  PI.,  at  $93,090.  Some  particulars 
are  estimated  to  be  as  follows :  Length  in 
tunnel  1,425  ft. ;  length  in  trench,  3,375  ft. ;  130 
cu.  yds.  of  Portland  brick  masonry,  1,700  yds. 
of  concrete  masonry  in  tunnel.  2,800  cu.  yds. 
of  concrete  masonry  in  trench.  800  cu.  yds.  of 
rock  excavation  in  trench.  Bids  were  opened 
Oct.  4.  William  N.  Davenport  is  Secy,  and 
I'Vederick  D.  Smith  is  Engineer  of  Sewerage 
Works. 

®Mayor  Fitzge-ald,  of  Boston,  Mass..  lias 
let  a  contract  for  sewerage  works  in  South 
and  Center  Sts..  West  Roxbury,  to  Antony 
Ccfalo.  at  $16,710.     Other  bidders  were:  An- 


drew M.  Cusack,  $17,137 ;  M.  De  Sisto  &  Co., 
$17,170:  AfcCarthv  &  Walsh.  $17,471;  William 
L.  Dolan.  $18,485;  Louis  Balboni,  $18,040; 
John  J.   Falvey,  $2fi,0a5. 

©.Advices  from  Turners  Falls.  Mass.,  state 
that  the  Selectmen  have  awarded  the  con- 
tract for  the  construction  of  the  sew'er  at 
Montague  Center  to  P.  J.  Nelligan  &  Co.,  of 
Ware,  Mass.,  at  $2,800.  The  contract  calls 
for  the  construction  of  approximately  3,800 
ft.  of  sewer  and  13  manholes.  Work  is  to  be 
finished  by  Nov.   15. 

Michigan. 

^Bids  will  be  received  until  8  p.  m.,  Oct.  17, 
by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  the  CQnstruction  of  a  sewer  com- 
mencing at  the  intersection  of  Wealthy  St. 
and  Lafayette  .Ave.,  thence  east  in  Wealthy 
St.  to  Union  .Ave.,  thence  north  to  Union 
.Ave.  to  Evans  St.,  thence  east  in  Evans  St. 
to  Henry  Ave.,  according  to  the  plans  and 
specifications  on  file  at  the  office  of  the 
Board.     L.  D.  Cutcheon  is  Secretary. 

The  citizens  of  Zeeland,  Mich.,  have  circu- 
lated a  petition  and  presented  the  same  at  a 
meeting  of  the  Common  Council  providing 
for  the  in.stallation  of  a  sewerage  system.  It 
is  probable  that  an  election  will  be  called 
shortly  to  vote  on  the  proposition. 

City  Engineer  L.  E.  Stevens  of  Grand  Rap- 
ids, Mich.,  has  been  investigating  the  possibility 
of  deepening  and  rebuilding  the  old  Island  St. 
sewer  and  has  reported  to  the  City  Council 
that  the  construction  of  a  new  sewer  is  prefer- 
able. The  engineer  urges  a  new  sewer  84  ins. 
in  diameter  to  meet  the  needs  of  the  district. 

Missouri. 

4*Bids  will  be  received  until  noon,  Oct.  18, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  W.  T.  Findlay,  Secy.,  for  the  construc- 
tion of  Macklind  .Ave.  Joint  District  Sewer 
and  Branches  in  Macklind  .Ave.  Joint  Sewer 
District,  embracing  sewers  of  the  materials, 
lengths  and  sizes  as  follows,  to-wit :  Brick 
and  Portland  cement  mortar  sewers :  493  ft. 
of  48-in.  inside  diameter;  309  ft.  of  36-in.  x 
54-in.  inside  dimensions ;  1,033  ft.  of  32-in. 
X  48-in.  inside  dimensions;  484  ft.  of  30-in. 
.X  45-in.  inside  dimensions;  217  ft.  of  26-in.  x 
39-in.  inside  dimensions.  With  manholes. 
junctions  and  all  other  appurtenances.  De- 
posit required.  $7;38.  Proposals  must  be  made 
for  said  letting  on  a  blank  form  furnished  by 
the  Board  of  Public  Improvements.  Plans  and 
specifications  and  form  of  contract  may  be 
seen  at  the  offices  of  the  Board  of  Public 
Improvements  and  the  Sewer  Commissioner. 
Copy  of  plans  and  specifications  will  be  fur- 
nished to  parties  giving  two  days'  notice  in 
advance  and  upon  deposit  of  $10,  which  sum 
will  be  returned  to  depositor  upon  the  re- 
turn  of  such   plans  and   specifications. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  let  a  contract  for  the  construc- 
tion of  a  sewer  to  W.  W.  Cook  &  Son,  of 
Junction  City,  Kans.,  at  $JV5.078.  The  sewer 
will  be  of  vitrified  clay,  combined  storm  and 
sanitar.v,  and  will  drain  the  district  bounded 
by  23rd  and  29th  Sts..  from  Jackson  .Ave.  to 
Denver  .Ave,  The  same  firm  was  awarded  a 
combined  storm  and  sanitary  sewer  of  vitri- 
fied clay  pipe,  at  $28,900.  This  sewer  will 
serve  the  district  bounded  by  Oakley  and  Bel- 
mont .Aves.,  from  Saida  .Ave.  to  St.  John 
Ave. 

Montana. 

The  City  Council  of  Libby,  Mont.,  has  asked 
for  bids  for  the  construction  of  the  sewer  sys- 
tem for  which  bonds  to  the  amount  of  $15,000 
were  voted  some  time  ago.  B.  P.  Thomas  has 
been  engaged  as  City  Engineer  to  take  charge 
of  the  work. 

Nebraska. 

•|«Hids  will  be  received  until  8  p.  ni.,  Oct. 
10,  by  City  Council.  Grand  Island,  N'ebr.,  for 
the  construction  of  sewer  in  District  No.  32 
estimated  to  cost  $1,239.  H.  E.  ClitTord  is 
City  Clerk. 

®The  City  Council  of  Norfolk.  Xebr..  has 
let  a  contract  to  O.  W.  Rish  for  the  construc- 
tion of  a  storm  sewer  on  Omaha  .Ave.,  South 


4"  indicates  work  now  open  for  bids,     i*^  indicates  a  contract  let  recently. 
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Norfolk.     The   material   will   be   furnished  by 
the   Chicago   Lumber   Co. 

The  City  Council  of  Grand  Island,  Ntebr., 
has  passed  an  ordinance  creating  Sewer  Dis- 
trict No.  32,  including  blocks  13,  14  and  1-5  in 
Wasmer's  addition. 

The  City  Council  of  Auburn,  Nebr.,  has 
created  two  new  sewer  districts,  to  be  known 
as  Nos.  28Vi  and  29.  The  former  will  com- 
prise all  of  the  north  half  of  block  No.  26  of 
the  Howe  &  Nixson  addition,  while  the  latter 
will  be  composed  of  all  of  the  north  halves  of 
blocks  Nos.  26,  27  and  32  of  that  addition.  In 
addition  it  provides  for  the  extension  of  a 
lateral  to  the  main  sewer  and  north  to  its 
junction  to  lateral  No.  28. 
New  Jersey. 

4*Bids  will  be  received  until  2  p.  m.,  Nov. 
12,  bv  Passaic  Valley  Sewerage  Commission- 
ers, Newark,  N.  J.,  for  the  construction  of  a 
part  of  Section  8  of  the  Main  Intercepting 
Sewer,  in  open  trench  in  the  city  of  Newark. 
The  work  will  include  the  following  approxi- 
mate quantities:  1,700  lin.  ft.  of  126-in.  sewe_r. 
including  earth  excavation  and  filling;  3,258 
lin.  ft.  of  132-in.  sewer,  including  excavation 
and  refilling;  12,000  cu.  yds.  of  concrete  ma- 
sonry in  trench,  Portland  cement  mortar ;  120 
cu.  yds.  of  brick  masonry,  in  manholes,  laid 
with  Portland  cement  mortar,  and  appurte- 
nant work ;  200  cu.  yds.  of  rock  excavation  in 
trench.  W.  M.  Brown  is  Chief  Engineer  and 
J.   S.  Gibson   is  Clerk  of  the  Board. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
12,  by  the  Passaic  Valley  Sewerage  Commis- 
sioner, Newark,  N.  J.,  for  the  construction  of 
a  part  of  Sec.  8  of  the  Main  Intercept- 
ing Sewer,  in  tunnel,  in  the  city  of 
Newark,  N.  J.  Particulars  that  may 
enable  contractors  to  judge  of  the  character 
of  the  work  are  given  below :  .-Approximate 
quantities — Part  of  Section  8:  In  Tunnel — 
Item  1.  Earth  excavation  and  refilling  in  tun- 
nel, for  120-in.  sewer,  1,77.5  lin.  ft.  Item  2. 
Concrete  masonry,  in  tunnel,  Portland  cement 
mortar,  .5,000  cu.  yds.  Item  3.  Brick  mason- 
ry, in  manholes,  laid  with  Portland  cement 
mortar  and  appurtenant  work,  .50  cu.  yds. 
Drawings,  form  of  contract  and  specifications 
and  blank  form  for  proposal  may  be  obtained 
at  the  Commissioners'  office  from  William  M. 
Brown,  Chief  Engineer.  Passaic  Valley  Sew- 
erage Commissioners,  John  .S.  Gibson.  Clerk. 
•J»Rids  will  be  received  until  2  p.  m..  Nov.  12, 
by  the  Passaic  Valley  Sewerage  Commission- 
ers, Essex  Bldg..  Newark,  N.  J.,  for  the  con- 
struction of  Section  10  of  the  Main  Intercept- 
ing Sewer  in  the  town  of  Belleville.  Particu- 
lars that  may  enable  contractors  to  judge  of 
the  character  of  the  work  are  given  below : 
Approximate  quantities.  Sec.  10 — Item  1.  earth 
excavation  and  refilling  in  trench  for  120-in. 
sewer,  2.870  lin.  ft. ;  Item  2,  earth  excavation 
and  refilling  in  trench  for  r26-in.  sewer,  7,180 
lin.  ft. ;  Item  .3,  concrete  masonry  in  trench, 
Portland  cement  mortar,  22.000  cu.  yds. ;  Item 

4,  brick  masonry  in  manholes  laid  with  Port- 
land cement  mortar  and  appurtenant  work,  1-30 
cu.  yds. ;  Item  5,  rock  excavation  in  trench, 
200  cu.  yds.  Drawings,  form  of  contract  and 
specifications  and  blank  form  for  proposal 
may  be  obtained  at  the  Commissioners'  office 
from  William  M.  Brown.  Chief  Engineer.  John 

5.  Gibson  is  Clerk. 

Following  bids  were  received  Oct.  3  by 
the  Passnic  Valley  Sewerage  Commission, 
Newark,  N.  J.,  for  the  construction  of  Section 
8  of  the  Passaic  Valley  sewer,  the  bids  being' 
considered  too  high  and  rejected:  Bell.  Ross 
Co.,  13  Park  Row,  New  York  City,  $4-52.214; 
Leo  E.  Kelly,  Inc.,  New  York  City,  $527,.5!).5, 
and  Eraser,  Brace  Co.,  1328  Broadwav,  New 
York  City,  $597,630.  Section  8  is  entirely  in 
Newark  and  covers  a  length  of  6,700  ft.  It 
begins  in  Ogden  St.,  near  Gouverneur  St., 
rims  north  through  Ogden  St.  to  a  point  near 
the  Erie  Depot  and  then  proceeds  through 
Third  ."Vvc.  to  Passaic  St.,  running  from  there 
through  the  lots  back  of  Mt.  Pleasant  ceme- 
tery and  through  Riverside  Ave.,  to  a  point 
near  Frafton  .'Kve..  where  it  joins  Section  9. 
It  has  been  decided  to  divide  this  section  into 
two  parts  and   readvertise    for   bids. 


The  New  Jersey  State  Board  of  Health, 
Newark,  on  Oct.  15,  considered  the  plans  pre- 
sented to  the  board  for  the  proposed  joint 
sewage  disposal  plant  for  Plainfield,  North 
Plainfield  and  Dunellen,  which  it  is  proposed 
to  have  located  on  the  Darling  farm  in  Pis- 
cataway  Township. 

New  York. 
^.Bids  will  be  received  until  8  p.  m..  Oct. 
24,  bv  Sewer  Commissioners,  Harrison,  N.  Y., 
for  the  construction  of  the  following  sewer 
work :  Under  Contract  A— 20,000  ft.  of  8-in. 
vit.  pipe  sewer;  4,000  ft.  of  !8-in.  vit.  pipe 
sewer.  Under  Contract  B— 21,600  ft.  of  8-in. 
vit.  pipe  sewer;  1,380  ft.  of  10-in.  vit.  pipe 
sewer;  1.010  ft.  of  18-in.  vit.  pipe  sewer;  5,194 
ft.  of  20-in.  vit.  pipe  sewer.  Under  Contract 
C— 1^1,000  ft.  of  8-iii.  vit.  pipe  sewer;  2,260  ft. 
of  10-in.  vit.  pipe  sewer;  4,800  ft.  of  12-in. 
vit.  and  cast  iron  pipe.  I'ndcr  Contract  D — 
Sewage  disposal  works  complete,  consisting 
of  pumping  station,  .screening  chamber, 
sprinkling  filter,  final  settling  basin  and  sludge 
bed ;  involving  the  construction  of  approxi- 
mately 1,600  cu.  yds.  of  excavation,  500  cu. 
yds.  of  concrete  masonry.  18,000  lbs.  of  steel 
reinforcement.  2,200  cu.  yds.  of  broken  stone 
filter  material,  and  all  appurtenances.  Pro- 
posals for  any  one  or  all  contracts  .A.._  B. 
and  C  must  be  accompanied  by  one  certified 
check  for  $7,500.  The  proposal  for  the  sew- 
age disposal  works  must  be  accompanied  by 
a  certified  check  for  $5,000.  Qieck  must  be 
made  paval)le  to  the  town  of  Harrison  with- 
out conditions.  Plans  and  specifications  can 
be  seen  at  the  office  of  the  Town  Clerk,  at 
Harrison,  or  at  the  office  of  the  Consulting 
Engineer,  114  Liberty  St..  New  York  City. 
Plans  and  specifications  for  the  sewerage  or 
for  the  sewage  disposal  works  can  be  ob- 
tained from  the  Consulting  Engineer  by  pay- 
ment of  $5  00.  I.enviel  S.  Schrcnkeisen  is 
Chairmnp.  Benj.  I.  Taylor  is  Town  Super- 
visor. Frank  R.  Coxe  is  Town  Clerk.  .Alex- 
ander   Potter    is    Consulting    Engineer. 

•|«Bids  will  be  received  until  8:30  p.  m.,  Oct. 
17,  by  Board  of  Trustees,  Maniaroneck,  N.  Y., 
for  constructing  a  sanitary  sewer  in  Mamnro- 
neck.  N.  Y..  from  the  intersection  of  Railroad 
and  Wagner  Aves.  to  the  Mnniaroneck  River 
and  thence  mainly  through  Bryant  Circle  to 
Barry  Ave.,  there  to  connect  with  the  existing 
trunk  sewer  in  First  St..  approximately  4,536 
lin.  ft.  A  certified  check  for  5  per  cent  the 
amount  bid  must  be  filed  with  each  bid. 
Charles  Bucktcr  is  Village  Clerk. 

4*Bids  will  be  received  until  8  p.  m.,  Oct. 
29,  by  John  M.  Terwilliger,  Clerk.  Ossining. 
N.  Y.,  for  the  construction  of  Section  "I"  of 
the  sewer  system.  Plans  and  specifications 
may  be  obtained  of  the  Clerk. 

®The  Board  of  Public  Works  of  .Vlhany,  N. 
Y.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in  Desson  Ave.,  to  John 
Warnock  at  $2,880. 

City  Engineer  Geo.  \\'.  Hackett,  of  Utica. 
N.  Y.,  has  completed  plans  for  the  construc- 
tion of  a  storm  water  sewer  in  the  southern 
section  of  the  Ninth  Ward.  The  sewer  would 
be  from  30  to  24-ins.  in  size,  and  the  esti- 
mated  cost   is   $7,000. 

Plans  and  specifications  have  been  completed 
by  Consulting  Engineers  David  B.  Carse  & 
Co.,  165  Broadway,  New  York  City,  for  the 
installation  of  a  drainage  system  in  the  city 
of  Batavia,  N.  Y.  Bids  ane  now  being  asked 
by  the  President  of  the  Board  of  Trustees. 

The  citizens  of  Waterloo,  N.  Y..  at  a  recent 
special  election  voted  against  purchasing  a  site 
for  a  disposal  plant  from  John  C.  Ward  at 
$1,000. 

The  Board  of  Public  Works  of  Oneida,  N. 
Y.,  has  authorized  the  extension  of  the  Lake 
St.  sewer,  from  .'\lmand  to  Verona  St. 

Thie  Common  Council  of  Oswego,  N.  Y.,  has 
called  a  special  taxpayer?'  election  for  Oct.  15 
to  decide  whether  the  Mayor  and  City  Cham- 
berlain .shall  be  authorized  to  issue  bonds  of 
the  city  to  the  amount  of  $200,000  for  the  pur- 
pose of  constructing  sewers,  drains,  sew-ag«  dis- 
posal plant  and  other  necessary  construction 
authorized  in  the  sewer  hill,  passed  by  the  Leg- 


islature,  together    with    a   storm   water   sewer 
on  the  East  Side. 

Ohio. 

4*Bids  will  be  received  until  noon.  Oct.  9. 
by  Director  of  Public  Service,  Lorain,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  an  overflow 
sewer  from  the  main  sewer  in  Broadway  at 
12th  St.,  easterly  through  private  right-of- 
way  to  Black  River ;  said  sewer  to  be  con- 
structed of  brick,  concrete  or  vitrified  pipe 
and  to  be  42  ins.  in  diameter,  according  to 
plans  and  specifications  on  file  in  said  Direc- 
tor's office.    L.  B.  Johnston  is  Clerk. 

®Boyd  &  Cook,  of  Dayton,  O.,  have  been 
awarded  the  contract  by  the  Board  of  Con- 
trol of  that  citv,  for  constructing  the  Negley 
PI.,  storm  sewers  at  $6,833. 

®Boyd  &  Cook,  of  Dayton,  O.,  it  is  re- 
ported, have  been  awarded  the  contract  by  the 
Board  of  Control  of  Urbana,  O..  for  the  con- 
struction of  the  proposed  sewerage  system  at 
$78,663.  Other  bidders  were  F.  R.  Stone. 
Lima,  O.,  $79,745.  and  McDowell  &  Son. 
Cleveland.  O.,  $90,000. 

®The  City  Council  of  East  Youngstown,  O., 
has  awarded  the  contract  for  completing  the 
work  on  the  Wilson  .\ve.  sewer  to  Sauce  & 
McCarthy,  Haselton,  Youngstown,  O.,  at  $22,- 
621.  Other  bidders  were  Sherman  DcGroodt, 
$21,811,  and  Joseph  Hannon,  $32,747. 

®Wm.  McDowell  &  Son  of  Cleveland.  0.. 
have  been  awarded  the  contract,  it  is  reported, 
by  the  city  of  Urbana,  O..  for  the  construction 
of  the  proposed  sewerage  svstem  at  approx- 
imately $90,000. 

©Service  Director  V.  T.  Price  of  Cincinnati, 
O.,  has  awarded  the  contract  for  the  collection 
and  disposal  of  garbage  from  June,  1913,  until 
December,  1918.  to  J.  T.  Moorman  of  Indian- 
apolis. Ind.,  at  about  $73,000  a  year.  The  con- 
tractor intends  to  erect  a  fireproof  reduction 
plant  and  a  loading  station.  The  garbage  will 
be  collected  by  horse  wagons,  but  when  filled 
the  boxes  will  be  transferred  to  auto  trucks 
for  a  quick  run  to  the  disposal  plant. 

®John  Dempsey.  Carthage  .\\e.,  Norwood. 
O.,  will  probably  be  awarded  the  contract  by 
the  Department  of  Public  Service  of  that  city. 
F.  A.  Zimmerman,  Director,  for  the  construc- 
tion of  a  storm  water  sewer  in  Harris  .\ve.. 
etc..  at  $10,260.    Bid?  were  opened  Sept.  30. 

®The  J.  Connelly  Construction  Co..  Scho- 
field  Bldg.,  Cleveland.  O..  has  been  awarded 
the  contract  by  the  Director  of  Public  Serv- 
ice. Cleveland.  Thos.  J.  Clifford.  Contract 
Clerk,  for  the  construction  of  the  St.  Clair 
Ave.,  N.  E.  sewer,  at  $15,067.  Bids  were 
opened  Sept.  25. 

®Evan  Evans  has  been  awarded  tlic  con- 
tract by  the  Director  of  Public  Service.  Cin- 
cinnati, O.,  for  sewering  in  Jester  St.  Bids 
were  opened  Sept.  17. 

®McCarthy  Bros,  have  been  awarded  the 
contract  by  the  Director  of  Public  Service. 
Cincinnati.  O..  V.  T.  Price.  Director,  for  sew- 
ering in  Stettinius,  Erie  and  Berry  Aves.  Bids 
were  opened  Sept.  17. 

®The  Connelly  Construction  Co.  has  been 
awarded  the  contract  by  the  Director  of  Pub- 
lic Service,  Cincinnati,  O..  M.  J.  Kecfe,  Clerk, 
for  sewering  in  Crestline  .-^ve.  and  in  unnamed 
alley.    Bids  were  opened  Sept.  17. 

®John  Dempsey.  Carthage  St.,  Norwood,  0., 
has  been  awarded  the  contract  by  F.  .\.  Zim- 
merman. Director  of  Public  Seftice.  Norwood, 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  storm  water  sew- 
er in  Harris  Ave.,  from  Oak  to  Wesley  Ave.. 
in  Linden  froin  Harris  to  Norwood  .Ave.,  and 
in  Forest  .-\ve.,  from  B.  &  O.  Rv.  to  Harris 
.Ave.,  at  $9,297.    Bids  were  opened  Sept.  30. 

The  City  Council  of  Fremont.  C.  is  consid- 
ering the  proposed  cross-town  sewer  proposi- 
tion. Wood  St.  is  the  most  favored  route  for 
the  sewer.  It  is  thought  that  this  sewer  would 
cost  between  $.30,000  and  $.50,000.  Wni.  F. 
Schepflin  is  Citv  Engineer. 

The  proposition  to  issue  $3,000,000  for  the 
new  sewer  svstem  for  Cincinnati.  0..  including 
the  Millcreek  trunk  sewer,  has  been  referred 
to  the  committee  on  ways  and  means  of  the 
City    Council.      According    to    City    Engineer 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Henry  M.  Waite  the  expense  of  necessary 
sewer  construction  other  than  the  Ohio  River 
interceptnig  sewer  will  be  as  follows:  Mill- 
creek  trunk  sewer,  $1,250,000;  sewers  in  Mad- 
isonvill'e,  $100,000;  in  Westwood,  $50,000;  in 
Clifton,  $100,000;  in  Avondafe,  $100,000;  in 
Duck  creek,  $125,00 ;  in  Carthage.  $40,000,  and 
new  sewers  in  city  basin,  $1,000,000.  The  reso- 
lution calls  for  a  referendum  on  the  bond  issue 
in  November.    H.  S.  Morse  is  Sewer  Engineer. 

Two  committees,  of  the  City  Council  of  Col- 
umbus, O.,  have  voted  in  favor  of  entering 
into  a  contract  with  the  village  of  Bexley  to 
furnish  that  village  with  water  and  sewage'dis- 
posal  privileges. 

Governor  '  Harmon  of  Ohio,  on  Sept.  30, 
signed  an  order  of  the  State  Board  of  Health 
authorizing  an  expenditure  of  $2,000,000  for  a 
sewage  disposal  plant  for  the  city  of  Cleveland, 
O..  on  the  outskirts  of  the  village  of  New- 
burgh. 

^  The  Department  of  Public  Service,  T.  R. 
Snowden,  Clerk,  Wellsville.  O.,  did  not  award 
the  contract  for  the  construction  of  an  8-in. 
sanitary  sewer,  beginning  from  the  present 
sewer  on  Lisbon  St.,  thence  along  Diamond 
St.  to  Buckeye  Ave.,  to  a  point  in  front  of 
lot  No.  11.  Bright's  Addition  to  said  city,  for 
which  bids  were  opened  on  Sept.  28. 

Oregon. 

The  City  Council  of  Coquille,  Ore.,  has 
passed  an  ordinance  creating  a  sewer  district. 
The  district  includes  all  the  main  business  sec- 
tion, and  is  to  be  known  as  District  No.  1.  City 
Engineer  P.  M.  Hall-Lewis  has  estimated  the 
cost  of  the  work,  including  an  appropriate 
sewer,  with  drains,  catch  basins,  manholes,  etc.. 
at  $15,000.  According  to  the  plans  and  specifica- 
tions now  on  file,  there  will  be  more  than  SV2 
■  miles  of  trench  work. 

Pennsylvania. 

®The  Board  of  Public  Works  of  Altoona, 
Pa.,  has  let  a  contract  for  the  building  of  a 
sewer  in  Fifth  Alley,  between  Eighth  and 
Ninth  Sts.,  to  Saupp  &  Herr,  at  $0.86  per  lin. 
ft. 

®The  City  Council  of  Wilkes-Barre,  Pa., 
has  let  the  contract  for  the  construction  of 
sewers  in  Division  No.  1  to  R.  M.  Rosser,  of 
Kingston,  Pa.,  at  $32,267,  and  the  contract  for 
sewers  in  Division  No.  2  to  C.  M.  Reilley  at 
$48,981.  George  N.  McAIarney  secured  the 
contract  for  furnishing  the  pipe  and  fittings 
for  the  sewers  under  both  divisions  at  $3,981 
and  $9,701.  respectively.  These  sewers  are 
to  be  laid  over  40  streets  of  the  city. 

®The  City  Council  of  Erie,  Pa.,  has  let 
three  sewer  contracts  as  follows :  Storm 
water  drainage  sewer  in  Second  and  Walnut 
Sts..  Joseph  McCormick  &  Bro.,  $1  a  ft.,  for 
]8-in.  mains;  sanitary  sewer  in  Chestnut  St.. 
from  25th  St..  south.  300  ft.,  Clarence  Folfran, 
$1.08  a  ft.:  sewers  in  Hess  .A.ve..  from  Ninth 
'to  11th  Sts.,  F.  G.  Diefendorf,  $1.24  a  ft. 

The  Select  Council  of  Reading.  Pa.,  has 
defeated  a  bill  to  authorize  the  city  to  make 
a  loan  of  $200,000  for  completing  the  storm 
water  sewers  system. 

The  officials  of  Edwardsville.  Pa.,  have 
asked  State  Health  Commissioner  Samuel 
Dixon,  Harrisburg.  for  an  extension  of  time 
for  the  construction  of  a  sewage  disposal 
plant,  it  is  probable  that  the  town  will  be 
permitted  to  build  sewers,  or  unite  with 
Wilkes-Barre,  Kingston  and  adjoining  places 
in  the  establishment  of  a  sewage  disposal 
plant. 

South   Dakota. 

Bids  received  Oct.  7  by  the  Board  of  Com- 
missioners of  Sioux  Falls,  S.  Dak.,  for  the 
construction  of  storm  water  sewer  for  the  city 
were  rejected.  New  bids  were  to  have  been 
received  Oct.  14.  L.  P.  Wolfi',  St.  Paul,  is 
Engineer. 

The  Board  of  Commissioners,  Sioux  Falls, 
S.  Dak.,  W.  C.  Leyse,  City  Auditor,  has  re- 
jected all  bids  received  Oct.  7  for  the  con- 
struction of  lateral  sanitary  sewers  for  the 
city.  New  bids  were  to  be  received  Oct.  14. 
Plans  prepared  by  L.  P.  Wolff,  St.  Paul,  Minn. 


Tennessee. 

®The  City  Council  <jf  Jackson,  Tenn.,  has 
awarded  the  contract  for  the  northeast  Jack- 
son sewer  extension  to  the  Ideal  Plumbing 
Co.,  of  Milwaukee,  Wis.,  at  $29,555. 

®T.  L  Curtis  &  Son,  Nashville,  Tenn.,  have 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  that  city,  for  the  construc- 
tion of  a  sewer  in  17th  Ave.,  north,  allev  No. 
634  and  29th  Ave.,  north,  at  $4,172. 

®E.  T.  Lewis  &  Co.  of  Nashville,  Tenn., 
have  been  awarded  the  contract  by  the  Board 
of  Public  Works  of  that  city,  for  an  exten- 
sion of  the  Wilson  Spring  branch  sewer  from 
its  present  terminus  to  the  Cumberland  River, 
at  $4,725.  The  Mimms-Sneed  Co.  and  T.  1. 
Curtis  &  Son  bid  on  the  work. 

Commissioner  of  Streets  G.  H.  McCormick, 
Etowah.  Tenn.,  rejected  all  bids  received  on 
Sept.  24  for  furnishing  and  laying  approxi- 
mately 19,000  ft.  of  main  and  branch  sewers 
and  accessories.  The  work  includes  about 
4.600  ft.  of  15-in.  main.  2,500  ft.  of  10-in.  main. 
•500  ft.  of  12-in.  nAin  and  about  13,000  ft.  of 
8-in.  main ;  also  laterals,  flush  tanks,  septic 
tank,  etc. 

Texas. 

®The  Municipal  Construction  Co.,  Dallas. 
Tex.,  was  recently  awarded  the  contract  for 
the  construction  of  a  15-in.  outfall  sewer  and 
disposal  plant  for  Cleburne.  Te.x..  at  $11,000. 
Plans  were  prepared  by  Mnller  &  West,  222 
Slaughter  Bldg.,  Dallas,  Tex. 

®F.  D.  Horton  of  Houston,  Tex.,  has  been 
awarded  the  contract  by  the  City  Council  of 
.\ustin.  Tex.,  for  the  laying  of  all  the  36-in. 
and  33-in.  pipe,  488  ft.  of  27-in.  pipe,  2,527  ft. 
of  24-in.  pipe  and  281  ft.  of  20-in.  pipe,  in  con- 
nection with  the  new  sewer  system  for  Austin, 
at  $50,736.  The  General  Construction  Co., 
Fort  Worth,  Tex.,  secured  the  contract  for 
2.690  ft.  of  24-in.,  9.50  ft.  of  21-in.,  601  ft.  of 
20-in.,  and  all  .smaller  pipe  called  per  advertise- 
ment, at  $32,959.  Bids  were  opened  Sept.  24. 
M.  C.  Welborn  is  Chief  Engineer  of  Sewers. 

The  City  Council  of  Temple.  Texas.,  has 
called  an  election  for  Nov.  5  for  the  purpose 
of  voting  on  the  question  of  municipal  own- 
ership of  the  sewer  system.  It  is  proposed  to 
purchase  the  system  owned  by  the  Temple 
.Sanitary  Sew-er  Co.,  for  a  consideration  not 
to  exceed  $50,000,  and  to  expend  an  addi- 
tional $25,000  in  extending  and  improving  the 
same. 

The  City  Council  of  Wichita  Falls.  Tex.. 
has  set  Nov.  4  as  the  date  for  an  election  on 
the  proposition  of  issuing  bonds  to  the 
amount  of  $22,000  for  street  improvements 
and  the  construction  of  a  municipal  septic 
plant  to  take  care  of  sewage. 

The  Mart  Sewer  Co.,  Mart,  Tex.,  has  been 
incorporated  with  a  capital  stock  of  $20,000. 
for  the  purpose  of  installing  a  sewer  system 
in  Mart.  The  incorporators  are  .•X.  P.  Smyth, 
R.  W.  Bass  and  H.  G.  Meier,  all  of  Mart. 

It  is  reported  that  a  number  of  business 
men  of  McKinney,  Tex.,  have  formed  a  new 
corporation  with  a  capital  stock  of  $50,000,  to 
establish  a  local  sewer  system.  Sims  Cameron 
is  City  Clerk. 

The  City  Council  of  Cucro,  Tex.,  recently 
accepted  plans  and  specifications  for  the  in- 
stallation of  a  sewer  system.  Work  will  be- 
gin  sliortly. 

The  City  Council  of  San  Benito.  Tex.,  has 
rejected  the  eight  bids  recently  received  for  the 
construction  of  a  sewerage  system  in  the  city, 
and  it  is  presumed  that  a  second  set  of  bids 
will  be  solicited.  The  bids  received  were  as 
follows:  Jack  DeBruin.  Brownsville.  Tex.. 
$31,748;  Trueliart  &  Jackson.  San  Antonio. 
Tex..  $27,410:  F.  D.  Horton.  Houston,  Tex.. 
$28,079;  N.  E.  Rendall.  Brownsville.  $29,282: 
Scott  Brown,  San  Benito,  $25,592;  Fonntain- 
Shaw  Engineering  Co.,  Dallas.  Tex..  $27.000 ; 
Nystrom  Bros.,  San  Benito,  $25,178;  Dalton  & 
Campbell.  Dallas.  $23,900.  Bonds  to  the  amount 
of  $30,000  have  been   issued  for  the  work. 

The  City  Council  of  Temple,  Tex.,  has 
adopted  a  resolution  committing  itself  to 
ownership  of  a  municipal  sewerage  system  to 
cost  about  $75,000.     The  proposition   of  pur- 


chasing the  existing  system  from  the  Temple 
Sanitary  Sewer  Co.,  at  a  price  not  to  exceed 
$50,000,  will  be  submitted  to  the  voters  of  the 
city.  If  passed  it  is  proposed  to  expend  $25,- 
000  for  extension  and  enlargements. 

The  City  Council  of  Polytechnic,  Tex.,  has 
been  asked  to  construct  two  sewer  lines  at  a 
cost  of  about  $10,000.  Each  main  would  be  800 
ft.  in  length. 

The  City  Council  of  El  Paso,  Tex.,  has 
adopted  ordinances  submitting  to  the  people  a 
proposition  to  be  voted  on  for  the  issuance  of 
$400,000  in  bonds  for  the  extension  of  the 
waterworks  and  sewer  system  and  the  grad- 
ing and  draining  of  suburban  streets. 

Utah. 

•|*Bids  will  be  received  until  10  a.  m.,  Oct. 
22,  by  Board  of  Commissioners,  Salt  Lake 
City,  Utah,  for  furnishing  and  laying  a  60- 
in.  corrugated  iron  pipe  storm  sewer  on  Ninth 
St..  from  West  Temple  St.  to  Third  West  St., 
and  cleaning  out  present  canal  from  Third 
West  St.  to  the  intersection  of  Seventh  West 
and  Eighth  South  Sts..  according  to  plans  and 
profile  on  file  in  the  Citv  Engineer's  office.  In- 
structions to  bidders,  specifications  and  forms 
for  contract  and  bond,  together  with  plans, 
are  on  file  in  the  City  Engineer's  office,  and 
copies  will  be  furnished  on  receipt  of  a  de- 
posit of  $5.    Noble  Warrum  is  City  Recorder. 

®James  Kennedy,  of  Salt  Lake  City,  L'tah, 
and  Fargo,  N.  Dak.,  has  been  awarded  the 
contract  by  the  City  Council  of  Eugene,  Ore.. 
for  the  construction  of  a  main  trunk  sewer 
that  will  drain  the  whole  city,  extending  from 
a  90-in.  drain  at  the  river  a  mile  below  the 
business  section  to  a  12-in.  sewer  on  the  Fair- 
mount  hills,  a  mile  and  a  half  to  the  east- 
ward. The  contract  price  is  $1.58,000.  Con- 
tract let  Oct.  2. 

City  Engineer  D.  H.  Blossom  of  Salt  Lake 
City.  Utah,  has  filed  with  the  City  Com- 
mission plans  and  specifications  for  the  con- 
struction of  a  storm  sewer  in  Ninth  South  St.. 
from  West  Temple  to  Third  West  Sts..  and 
providing  for  the  cleaning  of  the  Ninth  South 
St.  canal  from  Third  West  St.  to  the  inter- 
section of  Seventh  West  St.  and  Eighth  South 
St.  The  estimated  cost  of  the  work  is  $20,000. 
Plans  and  specifications  for  sewer  extension 
.304  and  306  were  also  filed.  The  former  is  for 
work  in  Orchard  Sq.  and  the  latter  in  Ninth 
South  St.  and  Belmont  Sts.  The  estimated 
cost  of  the  two  extensions  is  $6,100. 

The  Board  of  Commissioners  of  Salt 
Lake  City.  Utah,  Noble  Warrtim.  City  Re- 
corder, rejected  all  bids  received  Sept.  24  for 
assembling  and  laying  a  60-in.  corrugated  iron 
pipe  storm  sewer  on  9th  South  St..  from  West 
Temple  St.  to  3d  West  St.,  and  cleaning  out 
present  canal  from  3d  West  St.  to  the  inter- 
section of  7th  West  and  8th  Sonth  Sts.  The 
work  is  being  readvertised 

Virginia. 

Plans  have  been  prepared  by  Engineer  M. 
S.  Hudgins  of  Pulaski.  Va.,  for  the  installa- 
tion of  a  new  sewer  svstem  in  that  citv  at  an 
estimated  cost  of  $50,000.  The  work  will  in- 
clude about  10  mile's  of  10-in.,  12-in..  and  two 
miles  of  18-in.  mains,  all  of  vitrified  clay  pipe. 
Contracts  will  be  let  about  the  middle  of 
Januar)-,  1913. 

The  citizens  of  Pulaski,  Va.,  on  Sept.  11 
voted  bonds  to  the  amount  of  $.50,000  for  a 
sewerage  system.  The  bonds  will  be  sold 
about  Jan.  1,  1913.  The  work  will  begin  in 
the  spring.  M.  S.  Hudgins  is  Engineer.  John 
T.  Loving  is  Mayor. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  let  the  contract  for  laying  sewers 
in  Eighth  .\ve.,  south  to  .A.  Joseph  &  Co.,  at 
$1,049.  and  for  the  construction  of  a  trunk 
sewer  outfall  at  the  foot  of  Connecticut  St., 
to  T.  W.  Johnson  at  $3,9,^1. 

City  Engineer  A.  H.  Diniock.  of  Seattle. 
Wash.,  has  completed  plans  and  estimates  for 
the  construction  of  the  Carson  Ave.  sewers 
at  $18,000.  for  the  Burke  .^vc.  sewers  at 
$8.5.^8.  and  for  the  Terrv  \ti-  sowrrs  etc 
at  $11,01!). 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  City  Council  of  Pullman,  Wash.,  has 
passed  an  ordinance  creating  a  new  sewer  dis- 
trict on  High  St.  and  on  Methodist  Hill.  C. 
A.  Price  is  official  in  charge  of  sewers.  L. 
V.  Edwards  is  City  Engineer. 

Plans  and  specifications  are  before  the  Board 
of  Public  Works  of  Seattle,  Wash.,  for  the 
construction  of  sewers  in  Carson  Ave.  et  al., 
at  an  estimated  cost  of  $.38,000.  The  work  will 
include   about   20,000   ft.    of   from   8   to  24-in. 

pipe- 
Wisconsin. 

®The  Board  of  Public  Works  of  Merrill, 
Wis.,  has  let  a  contract  to  the  Merrill  Plumb- 
ing &  Heating  Co.  for  the  construction  of  a 
sewer  in  Main  St.,  from  Van  Rensselar  to 
Nast  and  from  Van  Rensselar  to  Stuyvesant 
Sts.  The  sewer  will  be  12  ins.  in  diameter  and 
will  cost  $1.10  per  lin.  ft. 

©Johnson  &  Thompson,  of  Racine,  Wis., 
have  been  awarded  the  contract  by  the  Board 


of  Public  Works  of  Beloit,  Wis.,  for  the  lay- 
ing of  the  new  sanitary  sew-er  in  Randall  St.. 
at  $1,089. 

The  Wisconsin  State  Board  of  Health, 
Madison,  has  approved  plans  and  specifica- 
tions of  the  city  of  Fond  du  Lac,  Wis.,  for 
the  sewage  disposal  plant,  which  is  to  be  in- 
stalled on  the  site  of  the  present  septic  plant 
north  of  Scott  St.,  and  which  will  eventually 
take  care  of  all  of  the  sewage  of  the  city.  Con- 
struction work  will  be  started  in  the  spring. 
J.   S.   McCuUough  is  City   Engineer. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  a  system  of  sewerage 
in  the  town  of  Prairie  du  Chien,  Wis.  W.  H. 
Turbitt  is  City  Clerk. 

Wyoming. 

H.  T.  Nowell,  of  the  engineering  firm  of 
Schenk  &  Nowell,  Basin,  Wye,  has  been 
awarded  a  contract  for  sewer  work  in  Billings, 

Mont. 


Canada. 

The  Board  of  Control  of  Montreal,  Que., 
has  issued  an  order  to  Assistant  City  Sur- 
veyor Howard  to  secure  a  new  location  for 
the  proposed  sewage  pumping  station.  Pro- 
tests w«re  issued  against  the  location  of  the 
station  in  Place  Royale. 

City  Engineer  J.  T.  Child  of  Calgary,  Alta., 
has  submitted  plans  to  the  City  Council  for 
the  construction  of  another  large  trunk  sewer 
in  the  east  end  2V4  miles  in  length.  The  esti- 
mated cost  is  $132,000. 

W.  J.  Hanna  of  the  Provincial  Board 
has  issued  a  warning  to  all  municipalities  sit- 
uated along  border  streams  to  get  ready  to 
improve  their  sewage  systems,  so  that  untreat- 
ed sewage  will  not  be  allowed  to  pour  into  the 
streams  and  pollute  the  water.  It  is  probable 
that  septic  tank  systems  w'ill  have  to  be  gen- 
erally adopted. 

The  citizens  of  Bowmanville,  Ont.,  on  Oct. 
8,  passed  a  by-law  for  the  installation  of  a 
sewerage  svstein  at  an  estimated  cost  of 
$40,000. 


BUILDINGS,  DOCKS.  DREDGING.  SUPPLIES,  ETC. 


Alabama. 

4«Bids  will  be  received  until  I  p.  m.,  Nov. 
15,  by  Maj.  E.  I.  Brown,  U.  S.  Engineer, 
Montgomery,  .\la.,  for  lock  gates,  filling  and 
emptying  valves  and  gate  maneuvering  gear. 
Ofiiciar  advertisement  will  be  found  else- 
where  in  this   issue. 

Bids  were  opened  Oct.  5  by  Maj.  C.  A.  F. 
Flagler,  U.  S.  Engineer,  Mobile,  .\la.,  for 
dredging  in  harbor  at  Mobile.  The  Coast- 
wi.se  Dredging  Co.,  Norfolk,  Va.,  at  7.3  cts. 
per  cu.  yd.,  is  the  probable  contractor. 

California. 

^Bids  will  be  received  until  ID  a.  m.,  Oct. 
17,  by  Depot  Quartermaster,  U.  S.  A..  San 
Francisco,  Cal.,  for  furnishing  and  delivering 
1.50  wagon  covers,  olive  drab.  10  oz.  cotton 
duck  made  to  conform  to  the  D.  Q.  M.  speci- 
fication  for  escort  wagon,   1908. 

4.Bids  will  be  received  until  3  p.  m.,  Nov. 
1,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  an  electric  passenger  elevator  in  the 
U.'  S.  post  office  and  court  house  at  San 
Diego,  Calif. 

®The  O.  B.  Wetzell  Co.,  San  Diego,  has 
awarded  a  contract  to  the  Knight  &  Hyde 
Construction  Co.,  Union  Bldg.,  San  Diego, 
for  the  construction  of  a  .500-ft.  pier  at  Mis- 
sion Bay  park,   San  Diego. 

Board  of  Public  Works  of  San  Francisco 
has  approved  plans  of  the  City  Engineer  for 
the  Twin  Peaks  Tunnel.  M.  M.  O'Shaugh- 
nessy  is  City  Engineer  df  San  Francisco. 

Homer  Hamlin,  Chief  Harbor  Engineer  of 
Los  Angeles,  Cal.,  has  submitted  a  report  to 
the  City  Harbor  .\dvisory  Committee  in  which 
he  estimates  that  it  would  cost  the  city  ap- 
proximately $1,115,738  to  dredge  the  west 
and  east  channels  of  Municipal  Dock  No.  1,  to 
a  depth  of  35  ft.;  dredge  the  proposed  slip 
at  the  south  end  of  the  Municipal  Dock  and 
establish  proposed  wharves,  sheds,  railroad 
tracks,  streets,  etc.,  on  the  fill  when  the  dock 
has  been  completed. 

The  City  Council  of  Marysville,  Calif.,  has 
voted  to  call  for  bids  for  the  construction  of 
a  road  and  a  wharf  on  the  Feather  River. 
According  to  the  estimates  of  City  Engineer 
Meek  the  work  will  cost  about  $6,000. 

Colorado. 

®The  Swan- Patterson  Construction  Co., 
Boulder,  Colo.,  has  preliminary  work  under 
construction  on  its  contract  for  driving  a 
4..500  tunnel   near  Livermore,  Colo. 


Delaware. 

•J^Bids  will  be  received  until  3  p.  m.,  Dec. 
5,  bv  Oscar  Wenderoth,  Supervising  Archi- 
tect.'Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete  of  the  U.  S 
post  office  at  Lewes,  Dela.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

District  of  Columbia. 

4"Bids  will  be  received  until  2  p.  m.,  Oct.  23, 
by  Commissioners  of  the  District  of  Colurnbia, 
Washington,  D.  C,  for  furnishing  and  deliver- 
ing two  internal  combustion  oil  engines,  four 
cycle   type,   for  use   in  the   water  department. 

^•Bids  will  be  received  until  noon,  Oct.  30, 
by  Board  of  Trustees,  National  Training 
.School  for  Girls.  Washington,  D.  C,  for  con- 
structing an  additional  building  and  heating 
plant  for  the  National  Training  School  for 
Girls,   located  on  the  Conduit  Road. 

^•Rids  will  be  received  until  10  a.  m.,  Nov.  1, 
R.  V.  LaDow,  Supt.  of  Prisons,  Department 
of  Justice,  Washington,  D.  C,  for  furnishing 
and  delivering  4,000  barrels  of  Portland  Ce- 
ment for  the  U.  S.  Penitentiary  at  Leaven- 
worth, Kan. 

^Bids  w-ill  be  received  until  noon,  Oct.  25, 
by  Brig.  Gen.  William  Crozier.  Chief  of 
Ordnance,  Washington,  D.  C,  for  furnishing  8 
sets,  more  or  less,  except  trunnion  loops,  steel 
forgings  for  12-in.  mortars,  model  1912 ;  2  sets 
more  or  less,  steel  forgings  for  14-in.  guns, 
model  1910. 

4«Bids  will  be  received  until  noon,  Dec.  6. 
by  U.  S.  Navy  Department,  N.  C.  Twining, 
Acting  Secretary,  Washington,  D.  C,  for  con- 
structing by  contract  eight  submarine  torpedo 
boats.  Nos.  40  to  47. 

4"  Bids  will  be  received  until  11  a.  m.,  Oct. 
19,  by  Capt.  F.  P.  Archer,  U.  S.  Marine 
Corps,  Mills  Bldg.,  Washington,  D.  C,  for 
furnishing  two  steel  file  cases  and  one  pair  of 
steel  ends  for  above. 

^•Bids  will  be  received  until  11  a.  m.,  Oct. 
31,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  for  furnishing  Miter  Forcing 
Machines. 

•J«Bids  will  be  received  until  3  p.  m.,  Nov. 
21,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  mechanical  equipment  except 
plumbing  and  elevators  of  the  U.  S.  barge 
office  at  New  York.  Official  advertisement 
will  be   found   elsewhere  in  this  issue. 

Florida, 

^•Bids  will  be  received  until  1  p.  m.,  Nov. 
7,  by  Maj.  Earl  I.  Brown,  U.  S.  Engineer, 
Montgomery,  .-Ma.,  as  noted  in  our  last  issue, 


for  dredging  in  eastern  end  channel  Apala- 
chicola  River  to  Saint  .Andrews  Bay,  Fla. 
The  work  calls  for  dredging  a  channel  65  ft. 
wide  on  the  bottopi,  and  5  ft.  deep  below 
mean  low  water,  from  a  point  in  Searcy 
Creek  towards  Saint  .\ndrews  Bay.  Florida, 
and  in  clearing  the  ground  of  timber  and 
brush  in  such  a  manner  as  will  admit  of  the 
rapid  and  proper  prosecution  of  the  work. 
The  line  of  the  channel  crosses  Searcy  Creek 
at  various  places ;  where  this  creek  at  such 
crossings  has  a  width  and  depth  equal  to  that 
of  the  requirements  of  the  channel,  no  e.x- 
cavation  will  be  required  and  none  will  be 
paid  for.  Should  these  crossings  have  a 
cross-section  of  less  area  than  that  of  the 
channel,  excavation  w-ill  be  made  and  will  be 
paid  for.  Where  dredging  will  be  required, 
the  amount  of  excavation  per  linear  mile 
will  be  about  142,000  cu.  yds.  The  clearing 
will  not  be  paid  for  as  a  separate  item ;  the 
cost  of  same  must  be  included  in  the  cost  of 
dredging.  The  contractor,  at  his  own  ex- 
pense, will  make  such  clearing  as  in  his  opin- 
ion will  be  necessary  for  the  economical 
prosecution  of  the  work.  Each  linear  mile 
of  clearing  will  contain  12.12  acres,  estimat- 
ing .50  ft.  on  each  side  of  the  center  line. 
From  the  point  of  beginning,  for  a  distance 
of  3,000  ft.,  no  clearing  will  be  required. 
Bidders  will  submit  price  per  cubic  yard  for 
excavating  and  depositing.  The  location  of 
the  beginning  of  the  work  is  about  18  miles 
from  the  town  of  .\palachicola,  Fla..  where 
coal  can  be  delivered  bv  rail  convenient  for 
loading  onto  barges.  Currents  are  sluggish. 
The  least  depth  is  6  ft.  at  mean  low  water 
from  .Apalachicola  to  site  of  the  work.  The 
sum  of  $00,000  is  available  for  the  work. 

Illinois. 

4*Bids  will  be  received  until  3  p.  m.,  Nov. 
4.  by  Oscar  Wenderoth.  Supervising  .Archi- 
tect, Treasury  Department.  Washington.  D. 
C,  for  the  installation  complete  of  an  elec- 
tric passenger  elevator  in  the  United  States 
Marine  Hospital.  Chicago.  Illinois,  in  accord- 
ance with  the  drawing  and  specification, 
copies  of  which  may  be  had  at  this  office  or 
at  the  office  of  the  Custodian,  at  the  discre- 
tion of  the  Supervising  .Architect. 

Kansas. 

4*Bids  will  be  received  until  3  p.  m.,  Nov. 
27,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Trea,sury  Department,  Waschington.  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  electric 
lighting  fixtures,  at  the  U.  S.  post  office  at 
Beloit,  Kansas.  The  building  is  one  story 
with    a    mezzanine    and    basement.      It    has    a 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ground  area  of  approximately  3,800  sq.  ft., 
fireproof  construction,  brick  and  stone  fac- 
nig.  Drawings  and  specifications  may  be  ob- 
tained^ from  the  Custodian  of  the  site  at  Be- 
loit,  Kansas,  or  at  the  discretion  of  the  Super- 
vismg  .\rchitect.  Drawings  and  specifica- 
tions will  be  ready  for  delivery  October  17, 
1912. 

Massachusetts. 

•J'Bids  will  be  received  until  noon,  Oct.  28, 
by  Col.  Frederic  V.  Abbot,  U.  S.  Engineer. 
25  Pemberton  Sq.,  Boston,  Mass.,  as  note<l  in 
our  last  issue,  for  dredging  in  Mystic  River. 
Mass.  The  work  is  located  in  the  lower  part 
of  Mystic  River  opposite  the  mouth  of  Island 
End  River.  It  calls  for  the  dredging  of  190.- 
00((  cu.  yds.  scow  measurement,  of  mud, 
sand,  gravel  and  clay. 

•{•Bids  will  be  received  until  noon.  Oct.  21, 
by  Metropolitan  Park  Commission.  14  Beacon 
St.,  Boston,  Mass..  for  furnishing  towboats  to 
he  used  in  breaking  ice  in  the  channels  of 
the   Charles   River  Basin. 

Maryland. 

L.  Sonneborn  Sons.  Baltimore,  Md..  have  in- 
crensed  their' capital  stock  from  $500,000  to 
$2,000,000,  and  plan  to  construct  additional 
pipe  lines  and  oil  refineries  in  ISlaryland  and 
other  sections  of  the  East. 

Montana. 

4*Bids  will  be  received  until  3  p.  in..  X\)v. 
18,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C.  for  the  installation  complete,  of  an  elec- 
tric passenger  elevator  in  the  ijnited  States 
post  office.  Missoula.  Montana,  in  accordance 
with  the  drawing  and  specification,  copies  of 
.  which  may  be  had  at  this  office  or  at  the  of- 
fice of  the  Superintendent,  Missoula,  Mon- 
tana, at  the  discretion  of  the  Supervising 
Architect. 

Michigan. 

Bids  as  follows  were  received  Oct.  3  by  Lt. 
Col.  Mason  M.  Patrick,  U.  S.  Engineer,  De- 
troit, Mich.,  for  dredging  and  clearing  at 
Ballards  Reef,  Detroit  River.  (1)  being  price 
per  cu.  yd.  place  measurement  for  dredging 
and  (2)  price  per  sq.  yd.  for  clearing:  Arthur 
H.  Vogel,  Milwaukee.  Wis.,  (1)  $2.34%,  (2) 
$0.34y2 ;  Dunbar  &  Sullivan  Dredging  Co., 
Buffalo,  N.  Y.,  (1)  $2.77,  (2)  $0.-50;  Empire 
Engineering  Corporation,  Buffalo,  N.  Y.,  (1) 
$2.-53,  (2)  $0.87;  Breymann  Bros.,  Toledo,  O., 
(1)  $3.00,  (2)  $0.-50;  M.  Sulhvan.  Detroit, 
Mich.,  (1)  $:3.90,  (2)  $0.40. 

The  Muir-O'Sullivan  Dredge  &  Dock  Co., 
Port  Huron.  Mich.,  at  17  cts.  per  cu.  yd.  scow 
measurement,  was  the  low  bidder  for  dredging 
Black  River  at  Port  Huron,  Mich.  Bid;  for 
this  work  were  opened  Sept.  28  by  the  U  S. 
Engineer  at   Detroit. 

Mississippi. 

Bids  were  opened  Oct.  10  by  the  Bond 
Commission  of  Bay  St.  Louis,  Miss.,  for  con- 
structing the  proposed  seawall.  .\11  bids  were 
rejected  and  the  work  will  be  readvertised. 
J,  F.  Sullivan  is  City  Engineer. 

Nebraska. 

^'Bids  will  be  received  until  3  p.  m.,  Nov. 
25,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  interior  painting,  repairs  and  lot  wall 
at  the  United  States  post  office  and  court 
house  at  Grand  Island,  Nebraska,  in  accord- 
ance with  drawing  No.  135  and  the  specifica- 
tion, copies  of  which  may  be  had  at  this  of- 
fice or  at  the  office  of  the  Custodian  at  Grand 
Island,  Nebraska,  at  the  discretion  of  the 
Supervising  .'\rchitect. 

•J^Bids  will  be  received  until  3  p.  m.,  Nov. 
29,  by  Oscar  Wenderoth,  .Supervising  .'\rchi- 
tect.  Treasury  Department.  Washington,  D. 
C,  for  the  extension,  remodeling,  etc.,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric   conduits    and   wiring   system,   interior 


office  and  court  house  at  Lincoln,  Nebraska. 
The  extension  is  about  34  by  136  ft.,  two 
stories  and  basement,  stone  faced,  tin  roof, 
fireproof  construction.  Drawings  and  speci- 
fications may  be  obtained  from  the  Custodian 
at  Lincoln,  Nebraska,  or  at  the  discretion  of 
the  Supervising  Architect.  Drawings  and 
specifications  will  be  readv  for  deliverv  Octo- 
ber 21,  1912. 

New  Jersey. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
Ct,  by  Oscar  Wenderoth.  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  painting  interior  and  exterior,  at  the 
U.  S.  post  office,  Hobokcn,  New  Jersey,  the 
vyork  to  be  in  accordance  with  the  specifica- 
tion, copies  of  which  may  -be  obtained  from 
the  Custodian  of  the  building  at  Hoboken,  N. 
J.,  or  at  the  discretion  of  the  Supervising 
.Architect. 

New  York. 

4«Bids  will  be  received  until  11  a.  m.,  Oct. 
25,  by  F.  G.  Ward,  Commissioner  of  Public 
Works,  Buffalo,  N.  Y..  for  the  construction  of 
a  16-room  fire  proof  school  building' to  be  lo- 
cated on  the  east  side  of  Sears  St.  near  Broad- 
way. A  separate  and  distinct  proposal  must 
be  made  for  each  of  the  following  divisions 
of  the  work :  Masonry,  concreting,  cut-stone, 
plastering,  etc. ;  Structural  iron  and  steel  work, 
stairways,  etc.;  Fireproofing  floors,  partitions, 
roofs,  etc.;  carpentry,  mill  work,  painting, 
glazing,  hardware,  etc. ;  Roofing,  sheet-metal 
work,  steel  ceilings,  etc.:  electrical  work,  tele- 
phone system,  lighting  fixtures,  etc. :  heating, 
ventilating,  radiation,  etc. ;  plumbing,  drainage, 
gas-fitting,  etc.  No  proposal  will  be  considered 
unless  it  be  accompanied  by  a  certified  check, 
payable  to  the  order  of  the  Commissioner  of 
Public  Works,  such  check  to  be  ten  per  cent  of 
the  amount  named  in  the  proposal,  or  by  a 
bond  conforming  to  law,  such  bond  to  be  fifty 
per  cent  of  the  amount  named  in  the  proposal 
Plans  and  specifications  will  be  on  file,  and 
may  be  examined  by  contractors  or  sub-con- 
tractors, at  the  office  of  the  Deputy  Building 
Commissioner,  Room  6,  Municipal  Bldg". 
where  blank  forms  of  proposals  and  any  de- 
sired information  may  be  obtained. 

•J«Bids  will  be  received  until  1  :30  p.  m.,  Oct. 
18,  by  Depot  Quartermaster.  New  York.  N.  Y.. 
for  furnishing  under  Proposal  No.  -359,  130,- 
000  sq.  ft.  bronze  wire  screening,  18  mesh,  in 
rolls  of  not  less  than  100  lin.   ft. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
28.  by  Lieut.  H.  R.  Oldfield.  Depot  Quarter- 
master, Fort  Hamilton,  N.  Y.,  for  furnishing 
storm  vestibules  and  windows  for  officers' 
quarters. 

^Bids  will  be  received  until  noon,  Oct.  28, 
by  Col.  W.  M.  Black,  U.  S.  Engineer,  39 
Whitehall  St.,  New  York  City,  as  noted  in 
our  Oct.  2  issue  for  constructing  lock  and  dam 
and  lock  operating  house  at  Troy,  N.  Y. 
This  work  is  on  the  Hudson  River'  at  Troy, 
N,  Y.,  a  short  distance  above  the  existin.g  State 
Dam.  It  is  accessible  to  boats  of  about  ti 
ft.  draft  and  of  dimensions  which  can  pass 
through  the  neighboring  sloop  lock  and  is  on 
the  main  line  of  the  traffic  of  the  Erie  and 
Champlain  Canals.  On  the  west  bank  the 
Delaware  &  Hudson  R.  R.  Co.  adjoins  the 
site  of  the  work.  The  work  includes  the  con- 
struction of  a  concrete  lock  and  dam,  together 
with  the  appurtenant  structures  comprising 
core  and  abutment  walls  in  the  west  bank.- 
bulkhead  and  other  structural  arrangements 
at  the  west  end  of  the  dam  to  adapt  it  for 
a  power  house  site;  an  operating  house  on 
the  river  wall  of  the  lock ;  upper  and  lower 
guide  walls  for  the  lock;  core  walls  between 
the  lock  and  the  shore;  earth  (ill  behind  and 
around  the  various  walls  and  grading  and  pro- 
tection of  banks  where  so  required ;  excava- 
tion of  the  approach  channel  between  the 
lock  and  the  existing  State  Dam ;  and  of 
part  or  all  of  the  loose  materials  outside  the 
said  aporoach  ch.Tnnel  and  between  the  sites 
of  the  new  and  existing  dams;  excavation  of 
approach  and  spillway  channels  above  and  bc- 


lighting  fixtures   and   lifts,  of   the  U.   S.  post 

4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


low  the  abutment  on  the  west  bank.    The  esti- 
mate of  quantities  is  as  follows : 

Anchor  holes  In  rock.  lln.  ft 3  000 

Brass,    lbs '^(jq 

Cjist   iron,   plain,    lbs 169700 

Cast  iron,  machined,  lbs 26'300 

Compacting  backnu,   cu.  yds is'ooo 

Concrete,    cu.    yds To'sjO 

Concrete   (reinforced),   cu.    yds 1*430 

Ducts.  1  hole,  lin.  ft.  of  tiling '       '5711 

Ducts,  3  holes,  lin.  ft.  of  tiling SSn 

Ducts,  (i  holes,  lin.  ft.  of  tiling '.        500 

Ducts,  9  holes,  lln.  ft.  of  tiling 190 

Excavation,  Class  "A"  common,  cu.  yds      99  40o 
Excavation.  Class  "A-  rock,  cu.  yds......  I2'l80 

li,xcavation.  Class  "B"  common,  cu.  yds     SSt's'O 

Excavation,  Class  "B"  rock,  cu.  yds 33'l'=; 

Lining,  cu.  yds.    "-Jog 

l>ock  operating  house,  house  complete.  1 

Metal   reinforcement,   lbs '   oc  30& 

Miter  sills  and  gale  posts,  ft,  B.M...;;;!'  is'soo 

Paving,   stone,    sq.   yds I'sJo 

Paving,  concrete,  cu.    yds 300 

Riprap.   1st  class,   cu.  yds '.'. ?S, 

Riprap,  2nd  class,  cu.  yds oin 

Riprap,  :!rd  class,  cu.  yds 950 

Round  timber  bracing,  lln.   tt.. '.'..'.'.'.'.  1  OOO 

Sawed  lumber,  ft.  B..M '  2l2<io 

Setting  iron  and  steel,   lbs ,'.' t'o'ooo 

lana|es","sVfT.""«-  "•  ''•*' -■^^:«»J 

Wrought  iron  and   steel,  lbs '.'.'.'.'.'.'.'.'.  97,500 

^'Bids  will  be  received  until  3  p  ni  Dec 
9,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D. 
C.,  for  the  extension,  remodeling,  etc.,  includ- 
iiig  plumbing,  gas  piping,  heating  apparatus 
electric  conduits  and  wiring,  interior  lighting 
fixtures^  and  approaches,  of  the  United  States 
post  office  and  court  house  at  Auburn,  N  Y 
The  work  contemplated  is  the  construction  of 
a  one-story  and  basement  extension  of  ap- 
proximately 2,700  sq.  ft.  ground  area;  fire- 
proof construction,  except  the  roof,  stone  fac- 
in"  and  composition  roof:  and  certain  remod- 
eling and  repairing  of  the  present  building 
Drawings  and  specifications  may  be  obtained 
Irom  the  Custodian  of  site  at  .Auburn,  N  Y 
or  at  the  discretion  of  the  Supervising  Archi- 
tect_  Drawings  and  specifications  will  be 
ready  for  delivery  on  November  1,  1912. 

®The  -Aetna  Construction  Co.,  Herkimer, 
N.  Y.,  has  been  awarded  the  contract  at  $77,-^ 
882  by  the  State  Superintendent  of  Public 
Works  for  constructing  barge  canal  ter- 
minals at  Herkimer,  N.  Y, 

North  Carolina. 

•I-Bids  will  be  received  until  2  p.  m.,  Nov.  7, 
bv  Lieut.  J.  R.  Campbell,  Constructing 
Quartermaster,  Fort  Caswell,  N.  C,  for  dredg- 
ing creek  at  Fort   Caswell,  N.  C. 

Ohio. 

4*Bids  will  be  received  until  noon,  Nov.  4, 
by  Board  of  Education,  Cleveland,  O.,  for  fur- 
nishing desks  and  rears  for  Quincv,  Lincoln, 
Kinsman,  Gordon,  East  Clark.  Glcn'ville  High, 
Bolton,  East  High  and  various  other  rooms.'in 
accordance  with  plans  and  specifications  on 
file  in  the  office  of  the  Director  of  Schools. 

•|»Bids  will  be  received  until  noon,  Oct.  23, 
by  Director  of  Public  Safety  C.  W.  Stage, 
Cleveland,  O.,  for  the  roofing' and  .sheet  metal 
work  of  the  dairy  barn  at  the  Cleveland  Roys" 
Home,  Hudson,  O,  Each  bid  must  be  in  ac- 
cordance with  the  specifications  nnH  drawings, 
which  may  be  seen  at  the  office  of  Briggs  & 
Nelson,  architects,  6C<)  Rose  BIdg. 

•J'Bids  will  be  received  until  noon,  Oct.  18, 
by  Board  of  Trustees,  Ohio  University, 
.Athens,  O.,  for  the  furnishing  of  the  materials 
and  for  performing  the  labor  necessary  for 
an  extension  to  the  heating  plant  and  for 
electrical  conduit  in  accordance  with  the  plans 
and  specifications,  bills  and  estimates,  prepared 
by  Frank  L.  Packard,  .\rchitcct,  Columbus, 
O.,  which  plans  and  specifications  are  on  file 
at  the  office  of  the  Secretary  of  the  Board  of 
Trustees,  I.  M.  Foster,  .Athens.  O.,  and  at  the 
office  of  the  ,\rchitect.  New  Hayden  Bldg., 
Columbus,  O.,  and  are  open  to  public  inspec- 
tion during  all  reasonable  hours  from  the  date 
of  this  notice  until  the  expiration  of  the  time 
for  receiving  such  proposals. 

+Bids  will  be  received  until  10  a.  m.,  Oct. 
25,  by  Maj.  C.  S.  Rromwell,  I".  S,  Engineer, 
420  Federal  Bldg.,  CIcvelanil,  O  ,  for  reniovin.c 

let  recently. 
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wreck  of  the   Steamer  "Leland"  from   Huron  tion    of    concrete    piling     for    the    municipal 

Harbor,  O.  Hghting  plant   fondation  at  the  foot  of   East 

4«Bids    will    be    received    until    noon,    Oct.  53d  street  to  the  Great  Lakes  Dredge  &  Dock 

28,   by   the    Stnte    of    Ohio    Reformatory    for  Co.,   Cleveland,   for  $24,493. 
Women,      Site     ^•^d      Building     Commission,  gidg    ^^.g^e   opened    Oct.    10    in   the   city   of 

Columbus,    O.,   H.   H.    Shirer,   Secy.,    for   the  Cleveland,    O.,    for    furnishing   three   turbines 

furnishing    of    the    materials    and    the    per-  f^r    the    new    municipal    electric    light    plant, 

formance    of     the     laboi     necessary     for   the  -pj^g  Allis-Chalmers  Co.,  Milwaukee,  Wis.,  at 

erection    and    completion     -  '    the    Receivmg  $i49_700  was  the  low  bidder. 

Ohio,    according   to    plans,    specii. -Ht.ons    and  ^     ..S^arl^^    ^r  fonsH^llng^pief  he^ad'S 
bills  which  are  on  hie   (1)  a    the  ^"e  of  the  •  ^^^^   p^^^       ^   Con- 

arc  n  ects^^  Mills   Rh.nes^  Be  man  &  i.^^'^dhoff,  foundation  at  .Ashtabula  Harbor, 

To  edo,  Ohio;     2     a     he  Bu  deis    Ex  _  ange,  -^^^  ^^^  ^^^,^^  (accepted).     Great 

To  edo   Ohio:   (3)  at  the  Builders    Exchange  ^  ^         v  Chicago.  111.,  foun- 

SudTor"^of  ^s'^ate/U)  'at  'tt   offife   oi   Z  Nation  at  Conneaut  Harbor.  O.,  $1.88  per  ton 

County  Surveyor,  W   P.  Beightler,  Marysvi.le.  ^°'  ^t°"^   (accepftd). 
Ohio.     Proposals  must  be  made  out  on  blank".  Oregon. 

furnished  on  application  to  the  architects,  and  .  . 

these  proposals  must   be  made   out   according  •^Bld,s  will  be  received  until   10  a.  "i-  Oct. 

to  law,  and  must  be  accompanied  by  a  bond  in  28,  by  County  Commissioners,  Portland,  Ore., 

an  amount  equal  to  50  per  cent  of  the  amount  for  furnishing  and  erecting  metal  book  stacks 

mentioned  in  the  proposal.  in,  the   new   Central   Library   Bldg.,   Portland. 

*.Bids  will  be  received  until  3  p.  m.,  Dec.  Plans    and   specifications   may   be   obtamed   ot 

14,  by   Oscar  Wenderoth,   Supervising  Archi-  Doyle,    Patterson   &   Beach,   Architects,    Port- 

tect,    Treasury    Department,    Washington.    D.  land.  Ore. 

C,  for  the  construction  complete  of  the  U.  S.  ®A.  H.  Lamon,  381   Sixth  street,   Portland, 

post  office  at  Defiance.  O.     Official  advertise-  Ore.,  has  been  awarded  the  contract  at  $72,- 

ment  will  be  found  elsewhere  in  this  issue.  .500    for    constructing   a   jail    for   the   city   of 

^•Bids  will  be  received  until  noon,  Oct.  23,  Portland, 
bv    Lt.    Col.    Francis    R.    Shunk.   U.    S.    Engi-  gyj  o„g  i,;^  y^^^  received  Sept.  25  by  Major 

neer.  Pittsburgh,  Pa.,  as  noted  in  our  Oct.  9  j_  p_  Mclndoe,  U.  S.  Engineer.  Portland,  Ore., 

issue,    for   constructing    Lock    and    Dam    No.  fgr   furnishing  350.000   tons   of    rock   for   the 

10,  Ohio   River,   at   Stubenville,  O.     The  site  south  jetty  at  the  mouth  of  the  Columbia.  The 

for  the  work  is  in  the  Ohio  River  at  Steuben-  Columbia  Contract  Co.  bid  $1.12  per  ton,  these 

ville,  O.,  %  mile  above  the  P.  C,  C.  &  St.  L.  figures  being  on   the  same  basis  as  those  at 

R.   R.   river  bridge.     The   Cleveland  &   Pitts-  which  the  last  three  contracts  were  closed, 
burgh  R.  R.  passes  the  site  on  the  Ohio  side 

of  the  river.     The  work  consists  in  construct-  i-'ennsylvania. 

ing  lock,  guide  walls,  river-wall  power-house  J.Bids   will    be    received    until    Oct.   30,   bv 

the    dam    (including   the    navigable   pass    and  j^^^^^  ^j-  p^,^,,jj,  -^Vorks,  Harrisburg,  Pa.,  for 

the   bear-trap   and    Llianome   weirs),   and   the  (,,g  improvement  of  the  River   Front  and  the 

abument;    and    grading    and    paving    the    es-  erection   of  the  protective  wall   for  the  inter- 

planade  and  the  bank  back  of  the  abutment.  ceptor  the   entire   length   of   the  citv.     M.   B. 

The   following'  is   the   estimate   of   quantities:  Cowden     is    Citv   Engineer. 

C^nf^':T.-iTM':t. .''""""S  ,   4-Bids  w;iU  be  received  until  noon    Nov.  8. 

Cofferdam,  lo-ft..  lin.  ft 1.500  i)v  Lieut.   Col.   J.   E.   Kuhn.   L.   S.   Engineer. 

Common  (mcavatioii,  cu    yds ^^'h^  Witherspoon  Bldg.,   Philadelphia,   Pa.,   for  the 

g?fiLr^rfe.Tn.^'«.-:.;;;;::;:;:;:    ,'  removal  by  dredging  of  about  g,264ooo  cu. 

Fill,  cu.  yds 14,096  vds.  of  material  from  the  channel  of  the  Uela- 

Rip'rap,   e«i-   yds 22,900  \yi^re  River  below  Philadelphia.  Pa. 

Stone  paving,  cu.  yds ^„  ,i-  •  r>j  n   i  ■       i        »i   n  r\  ^ 

Round  piles    tin.   tt i2,74i  ^Bids  will   be   received   until   11   a.   m.,   Oct. 

Sheet  piles,  M.  ft.  B.  M^ Ina'ano  1".  bv  Depot  Quartermaster.  1100  South  Broad 

DelTlf ttabL^^M  ■  n:  BR?'. .     : : :::;:;;::'  243,405  St..  Philadelphia.  Pa..  for  furnishing  one  com- 

Oak  timber,' M.  ft.   B.   M 70,160  bined  ripping  and  resawing  machine  complete 

Reinforced  concrete,  cu.  yds 1S3  ^^.jd^  motor,  blades,  etc. 

Concrete,  cu.  yds '?'V-S  t  tt  i         n   i  ■       i         .-i    m\  /->  .. 

Concrete  paving,  cu.  yds l,4o?.  ^Bids  \vill  be   received  until   10  a.  m.,  Oct. 

Structural   steel,   lbs ^o9'?7o  31'  bv  Commanding  Officer,  Frankford  Arse- 

P^i."sl°nS'T!n^c'?^Iin'g''^WroughtVron)Vlbs;    ^     i    0  nal.    Philadelphia     Pa      for    furnishing   under 

Bolts,   etc.,   lbs 177, 49S  proposal    No.    32    20,000,000    gallery    practice 

Iron  'castings,  lbs ?§o'm?  cartridges,     calibre     .22,     prescribed     by     the 

Steel  castings,  lbs I8^»9i  ordnance   department,   U.    S.    .\rmy,    in    form 

p[pe. I'-inriin.ft:::::::::".'.:::::::::;:-'     ,'326  no.  488,  revised  juiy  27.  1910,  and  by  in- 

Pipe.  4-in.,  lin.  ft l'o25  corporation  in  script,  packed  in  wooden  boxes 

SEI'  l"ii"i'n''"iin  " ft 'i9ii  without  zinc  linings.      Deliveries  to  be  made 

Pipl;  2-in  ,  i'ln!  n. .   . : : :  '.:::■.::;:: : : : '. : :           575  at  Frankford,  Pa. ;  New  York,  N.  Y. ;  Water- 
Tile  'drain,  lin.  ft 860  .^.]igf_  jj    y  .  Springfield,  Mass. ;  Augusta,  Ga. ; 

®The  Corrigan-McKinney  Co.  has  award-  Rock  Island,  111.;  San  Antonio,  Tex.,  and 
ed  a  contract  to  the  American  Bridge  Co.,  Benicia,  Cal.  For  further  information  address 
Cleveland,  for  the  structural  steel  for  the  the  Commanding  Officer,  Frankford,  Arsenal, 
furnaces  and  mills  of  a  steel  plant  to  be  r-^^^K^ 
erected  on  the  Upper  Cuyahoga  River  at  bOUth  Carolina. 
Cleveland.  The  present  plans  call  for  eight  gj^^  ^^  follows  were  received  Sept.  25  bv 
open  hearth  furnaces,  a  rail  mill,  a  merchant  y^^.  ^  p  jjo^^.g],^  y.  S.  Engineer,  Charles- 
bar  mill  and  possibly  sheet,  structural  and  ^g„_  5  ^^  ^^^  dredgin-  in  Ashley  River  and 
plate  mills.  The  American  Bridge  Co.  will  shipvard  Creek.  S.  C.  (1)  standing  for  bid 
draw  the  plans  for.  the  hnishing  mill  Con-  p^^  g„  ^.^  q„  jj^g  310,000  cu.  vds.  of  Ashley 
struction  will  be  started  in  June,  1913,  and  ^-^^.^^  ^^-^^^_  (2)  bid  per  cu.  vd.  on  Shipyard 
the  plant  will  be  completed  nine  months  to  (;,.eek  work  (23,000  cu.  yds.)  "and  (3)  kind  of 
a  year  later.  dredge   and   capacitv    to    be    used   on    work : 

®Breyman  Bros.,  Toledo,  O.,  have  been  Atlantic,  Gulf  &  Pacific  Co.,  New  York,  N.  Y., 
awarded  the  contract  by  the  U.  S.  Govern-  (1)  15.6  cts.,  (2)  20  cts.,  (3)  hydraulic, 
ment  for  continuing  the  work  of  improving  "Florida" ;  dredge  "Florida''  on  both  items  or 
the  Toledo  harbor.  The  government  plans  none;  individual's  guaranty.  J.  C.  Titzell.  Sa- 
to complete  a  channel  400  ft.  wide,  with  a  vannah.  Ga..  (1)  16.9  cts.,  (2^  21  cts.,  (3) 
maximum  depth  of  23  ft.,  from  Toledo  har-  hydraulic.  3.000  day;  clam  shell,  1,.500  day; 
bor  light  to  Fassett  stieet  bridge.  The  con-  dredge  "Niagara."  or  dredge  "Oglethorpe"  if 
tract  will  use  up  the  $50,000  now  available  awarded  Shipyard  Creek  alone;  certified  check, 
for  Toledo  harbor  improvements.  Home  Dredging   Co.,   Mobile.   Ala.,    (1)    16% 

®The   Board  of   Control   of   Cleveland,   O.,  cts.,  (2)  30  cts..  (3)  hydraulic,  2,000  day;  12- 

has   awarded   the   contract    for   the   construe-  in.;     surety    company    guaranty.      Coastwise 

•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Dredging  Co.,  Norfolk,  Va.,  (1)  12.9  cts., 
(2)  12.9  cts.,  (3)  5-yd.  bucket,  2,000  day; 
surety  company  guaranty.  Maryland  Dredging 
&  Contracting  Co.,  Baltimore,  Md.,  (1)  14 
cts.,  (2)  14  cts.,  (3)  hydraulic,  100,000  month; 
clam  shell,  100,0000  month  ;  dredge  "Potomac," 
15-in.,  or  "Chesapeake"  or  "Vim" ;  surety  com- 
pany guaranty.  P.  Sanford  Ross,  Inc.,  Jersey 
City,  N.  J.,  (1)  15.37  cts.,  (2)  15  cts.,  (3) 
clam  shells  or  per  specifications ;  "Dredge  No. 
4"  or  "Dredge  No.  10" ;  surety  company  guar- 
antv.  Simons-Mavrant  Co.,  Charleston.  S.  C, 
(1)  25  cts.,  (2)  21  cts.,  (3)  hydraulic,  2,500  to 
4,000  month;  dredge  "Sewee";  surety  com- 
pany guaranty. 

Texas. 

•J«Bids  will  be  received  until  noon,  Nov.  4. 
by  Maj.  T.  H.  Jackson,  Dallas,  Tex.,  for  iron 
and   steel  delivered   at  Wilmcr,   Texas. 

Washington. 

.  •J'Bids  will  be  received  until  Nov.  12,  by  the 
Commissioners  of  the  Port  of  Seattle,  Seattle, 
Wash.,  for  the  construction  of  docks  on  the 
Ea^t  Waterway,  estimated  to  cost  $450,000. 

•{•The  Commissioners  of  <he  Port  of 
Seattle,  Central  Bldg.,  Seattle.  V^'ash.,  will 
open  bids  Nov,  17  for  improvements  on  the 
East  Waterway,  to  include  5.000  cu.  yds.  of 
dredging,  the  construction  of  two  creosoted 
pile  docks,  each  1,000  ft.  long  and  108  ft. 
wide,  and  a  warehouse  on  each  dock.  The 
estimated  cost  is  about  $4-50.000.  Bids  will 
be  opened  at  the  same  time  for  improve- 
nients  at  Salmon  Bay.  to  include  landings  for 
fishing  boats,  warehouse,  etc..  estimated  to 
cost  $7.5.000.  Paul  P.  Whitham  is  acting 
Chief  Engineer  of  the  Commissioners. 

^•Bids  will  be  received  until  3  p.  m..  Nov. 
1.  by  Oscar  Wenderoth.  .Supervising  Architect, 
Treasury  Department.  Washington,  D.  C.,  for 
an  electric  passenger  elevator  in  the  U.  S. 
post  office  at  Bellingham.  Wash.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

•I»Bids  will  be  received  until  W  a.  m..  Oct. 
2-"),  by  Board  of  Public  Works,  Seattle,  Wash., 
for  sand  and  gravel  washing  and  conveying 
machinery  for  use  on  the  Cedar  River  Dam. 

The  Washington  Water  Power  Co.,  C.  S. 
MacCalla.  General  Manager,  Front  .^ve.  and 
Lincoln  St.,  Spokane,  Wash.,  will  start  shortly 
on  the  concrete  work  for  the  dam  at  Long 
Lake.  The  work  will  require  an  expenditure 
of  about  $500,000. 

Wisconsin. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  planning  to  build  an  extension 
to  its  ore  dock  in  St.  Louis  Bay  this  winter. 
The  extension  will  contain  100  ore  pockets 
and  will  be  600  ft.  in  length.  It  will  cost 
approximately  $1-50,000  and  will  be  of  timber.  / 
the  construction  being  identical  with  the  * 
present  dock. 

®The  Northern  Pacific  Ry.  has  awarded 
a  contract  to  the  Great  Lakes" Dredge  &  Dock 
Co.,  Chicago,  111.,  for  dredging  ahe  slip  for  a 
new  ore  dock  to  be  erected  at  the  East  End. 
Superior,  this  winter.  Plans  for  the  dock 
itself  are  stated  to  have  been  about  com- 
pleted. 

Canada. 

4»Bids  will  be  received  until  noon,  Nov.  20. 
by  Raoul  Renault,  Secy.-Treas.,  at  the  office 
of  the  Quebec  Harbor  Commissioners,  Que- 
bec, Que.,  for  the  grain  elevator.  This  is  an 
extension  of  the  date.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

The  Provincial  Government  of  New  Bruns- 
wick has  passed  an  order  empowering  the 
conveyance  of  the  water  power  at  Grand 
Falls  to  Grand  Falls  Co..  Ltd..  of  which  Sir 
William  Van  Home.  Montreal,  Que.,  is 
President.  This  is  the  first  step  of  the  com- 
pany in  plans  for  the  development  of  power 
and  the  erection  of  pulp  and  paper  mills  at 
the  falls.  Upwards  of  $8,000,000  is  to  be 
expended. 

let  recently. 
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The  Effect  Upon  Sanitation  of  the  Mis- 
nomer "Sewage  Purification." 

The  attention  of  the  editors  again  is  di- 
rected to  the  harmful  effects  upon  good  san- 
itation which  may  result  from  the  practice 
of  using  the  w-ord  "purification"  where  the 
word  "treatment"  is  meant  in  referring  to 
the  process  of  improving  the  character  of 
house  sewage.  This  usage  of  terms,  while 
understood  and  properly  interpreted  by  engi- 
neers and  sanitarians,  is  misleading  to  the 
general  public  and  for  that  reason  it  is  ob- 
jectionable. In  another  part- of  this  issue  we 
publish  a  paper  wTitten  upon  this  point. 

Engineers  have  written  much  during  the 
past  year  or  two,  calling  attention  to  the  need 
of  efficient  operation  of  sewage  plants.  That 
(fmall  sewage  plants  are  indifferently  operated 
•in  many  states,  as  a  rule,  if  not  totally  neg- 
lected, is  well  known.  A  few  days  ago  the 
editors  received  a  letter  from  the  sanitary  en- 
gineer of  the  State  Board  of  Health  of  a 
southeastern  state,  in  which  the  statement 
was  made  that  sewage  plant  operation  is  there 
so  defective  that  such  plants  practically  are 
foredoomed  to  failure.  For  that  reason  many 
of  the  best  engineers  practicing  in  the  state 
hesitate  and  almost  refuse  to  design  plants 
for  the  smaller  towns,  since  the  failure  of 
the  plant  is  considered  a  discreditable  reflec- 
tion upon  the  designing  engineer  instead  of 
upon  those  having  in  charge  the  operation  of 
the  plant. 

This  failure  on  the  part  of  towns  to  look- 
after  their  sewage  plants  arises,  in  many 
cases,  from  the  lay  belief  that  all  sewage 
plants  possess  some  inherent  virtue  which 
actually  effects  the  purification  of  all  sewage 
treated.  Quite  naturally  the  councils  of 
small  towns  infer  from  the  term  "sewage 
purification  plant"  that  the  plant  really  "puri- 
fies" sewage. 

Our  readers  are  well  acquainted  with  the 
extravagant  claims  which  were  made  for  the 
common  septic  tank  only  a  few  years  ago. 
They  also  will  recall  the  wide  advertising 
which  this  method  of  sewage  treatment  re- 
ceived  in  the   form  of  short  descriptive  arti- 


cles in  the  popular  press.  This  undue  en- 
thusiasm over  the  septic  process  doubtless 
went  far  towards  causing  the  early  impres- 
sion that  all  sewage  plants  actually  purified 
sewage.  Town  councils  seem  to  have  gone 
a  step  further  in  allowing*  nature  to  operate 
the  plants. 

Mr.  Whipple  suggests  to  engineers  that 
they  adopt  the  teun  "sewage  treatment,"  lest 
the  cause  of  sanitation  suffer  a  reaction  from 
the  overzealous  interest  of  laymen  based  on 
false  conceptions.  Probably  small  towns  will 
take  better  care  of  their  sewage  plants  if  the 
councilmen  understand  that  such  plants  are 
intended  to  improve  the  character  of  sewage 
but  not   to  purify   it. 


Two  Important  Articles  on  Deprecia- 
tion. 

In  this  issue  we  publish  the  first  in  a  series 
of  two  articles  on  depreciation.  The  pres- 
ent article  discusses  the  methods  employed  in 
estimating  the  life  of  parts  of  a  utility  and 
the  life  of  a  utility  as  a  whole.  The  follow- 
ing article  will  take  up  the  methods  used  in 
computing  and  recording  depreciation.  Both 
articles  relate,  largely,  to  the  practice  of  the 
Wisconsin   Railroad  Commis  ion. 

While  depreciation  is  an  old  subject  a  re- 
newed interest  in  it  is  now  taken.  The  gov- 
ernmental supervision  over  public  utilities  is 
now  much  closer  and  more  direct  than  for- 
merly. Since  the  net  earnings  of  utilities  are 
now  sometimes  taxed  it  is  necessary  to  know 
the  amount  of  their  earnings  and  expenses. 
In  this  connection  depreciation  is  usually 
treated   as  an   operating  expense. 

The  patrons  of  a  utility,  as  well  as  those 
who  have  invested  in  it,  are  interested  in 
keeping  the  investment  intact  by  making 
suitable  yearly  allowances  to  the  depreciation 
account.  The  patrons  are  naturally  inter- 
ested in  seeing  the  serviceable  condition  of  a 
utility  properly  Uiaintained.  Both  large  and 
small  investors  in  utilities  demand  to  know 
how  the  integrity  of  their  investments  is  be- 
ing maintained.  This  is  now  a  nuich  more 
important  point  than  it  was  a  few  vears  ago, 
447 


due  to  the  fact  that  men  frequently  invest  in 
utilities  in  remote  cities. 

Since  depreciation  is  a  part  of  the  cost  of 
service  on  which  rates  are  based,  a  proper 
provision  for  it  is  of  the  most  direct  interest 
to  the  managers  of  a  utility.  Proper  charges 
for  depreciation  are  also  deducted  from  the 
gross  income  of  a  utility  in  the  process  of 
determining  its  net  earnings  upon  which  both 
income  and  corporation  taxes  are  assessed. 
.\s  Mr.  Erickson  points  out.  if  depreciation 
is  either  omitted  from  or  underestimated  in 
the  operating  expenses  of  a  utility,  the  result 
is  that  higher  than  the  true  net  earnings  or 
profits  are  shown.  This  may  lead  to  unjust 
reductions    in    rates    and    increases    in    taxes. 

Owing  to  its  far-reaching  effect  upon  such 
vital  matters  as  rates,  earnings  and  values, 
the  proper  understanding  of  and  provision  for 
depreciation  is  a  matter  of  first  importance 
to  the  owners  and  patrons  of  a  public  utility. 
While  the  many  problems  arising  from  depre- 
ciation arc  now  closely  studied  in  some  plants, 
they  are  badly  neglected  in  others.  Mr.  Erick- 
son considers  that  depreciation  is  as  yet  less 
understood  by  the  many  than  any  other  equal- 
ly important  problem  that  enters  into  the 
operation,  management  and  regulation  of  pub- 
lic utilities. 

The  information  and  facts  which  would  gfo 
far  towards  showing  the  real  nature  and  full 
significance  of  depreciation  too  often  are 
withheld  by  the  management  of  plants.  Utili- 
ties can  do  much  to  help  themselves  by  giv- 
ing out  facts  which  will  help  to  clear  up  some 
of  the  disputed  points  bearing  on  deprecia- 
tion. Mr.  Erickson  states  that  at  present 
there  appears  to  be  special  need  for  informa- 
tion which  will  shed  further  light  on  the  life 
of  the  various  classes  of  property  in  public 
utility  plants,  and  the  methods  under  which 
this  life  can  best  be  determined,  as  well  as 
upon  the  best  and  most  economical  methods 
of  financing  or  providing  for  such  deprecia- 
tion. 

The  articles  will  prove  helpful  to  ap- 
praisal engineers  and  cspeciallv  to  those  in 
charge  of  the  management  of  public  utili- 
ties. 
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GENERAL    ARTICLES 


Methods  of  Determining  Life  of  Public 

Utilities. 

I. 
The  methods  employed  by  the  engineers  of 
the  Wisconsin  Railroad  Commission  in  esti- 
mating the  life  of  the  component  parts  of 
a  public  ntility,  and  the  composite  life  of  the 
utility,  were  described  by  Mr.  Halford  Erick- 
son.  Chairman  of  the  Commission,  in  a  paper 
on  Depreciation  before  the  recent  annual 
meeting  of  the  Central  States  Water  Works 
Association.  The  present  article,  taken  from 
Mr.  Erickson's  paper,  takes  up  a  study  of  de- 
preciation as  an  operating  e.xpense  in  addition 
to  the  study  of  the  length  of  life  of  utilities. 
A  succeeding  article  will  describe  the  meth- 
ods of  providing   for  depreciation. 

N.\TURE    OF    DEPRECIATION. 

Depreciation  is  generally  due  to  causes 
which  may  be  classified  under  ordinary  wear 
and  tear,  general  decay,  obsolescence  and  in- 
adequacy. 

Wear  and  Tear. — Wear  and  tear,  or  minor 
renewals,  are  ordinarily  made  up  of  repair- 
ing and  replacing  minor  equipment  as  well 
as  the  smaller  parts  of  the  larger  units  of  the 
equipment  as  these  wear  out,  break,  or  in 
some  way  are  lost.  E.xamples  of  such  re- 
pairs and  renewals  may  be  found  in  the  wear- 
ing out  of  the  bearings  on  machines,  wheels 
on  cars,  tires  on  wagons,  shoes  on  horses, 
commutators  on  dynamos.  Such  repairs  in 
an  operating  plant  are  almost  constantly  go- 
ing on  and  the  expenses  involved  are  there- 
fore fairly  regular.  .\s  these  e-xpenses  are 
about  the  same  from  year  to  year  they  can 
be  charged  directly  into  the  operating  ex- 
penses without  causing  serious  fluctuations  in 
the  net  earnings.  While  expenses  of  this 
kind  are  in  the  nature  of  depreciation,  they 
are  as  a  rule  not  included  in  depreciation 
allowances  but  charged  separately  into  the 
operating   expenses. 

General  Decay. — General  decay  is  that  part 
of  wear  and  tear  which  is  due  to  age  and 
•which  cannot  be  made  good  through  such  or- 
dinary repairs  as  those  just  described.  This 
deterioration  also  begins  as  soon  as  the  equip- 
ment is  ulaced  in  operation  and  goes  on  until 
it  becomes  unsafe  or  useless.  Wooden  parts 
are  certain  to  rot  and  decay ;  iron  rusts, 
wears  and  wastes  away.  Thus  car  and  wagon 
bodies  and  other  equipment  becomes  so 
vi-eakened  by  decay  tliat  screws,  nails  and 
bolts  will  no  longer  hold  the  different  parts 
together.  Engines,  boilers  and  other  ma- 
chinery wear  out  and  become  useless.  So  do 
buildings  and  practically  all  other  equipment. 
There  is  little  or  nothing  about  a  plant,  ex- 
cept perhaps  land,  that  does  not  sooner  or 
later  reach  such  state  of  decrepitude  that  it 
no  longer  pays  to   repair  and  keep  it  in  use. 

Obsolescence. — Obsolescence  here  means 
such  lowerings  of  the  value  of  property  as 
are  due  to  progress  in  the  art,  or  to  the  de- 
velopment of  something  newer,  more  econom- 
ical and  more  effective  generally.  It  often 
happens,  especially  in  the  electrical  field,  that 
new  types  of  apparatus  are  brought  into  use 
which  are  so  much  more  efficient  than  ex- 
isting apparatus  that  it  becomes  necessary  to 
discard  tlie  latter  often  long  before  it  is  worn 
out.  Examples  of  this  are  found  in  the  dis- 
placement of  steam  reciprocating  engines  by 
steam  turbines,  which  in  turn  may  also  neces- 
sitate changes  in  boilers,  generators  and  other 
equipment.  Such  changes,  even  when  the 
greater  efficiency  of  the  new  equipment  and 
when  the  value  of  the  displaced  property, 
either  for  use  or  sale,  is  taken  into  consider- 
ation, may  result  in  net  losses  to  the  utili- 
ties. Another  example  in  point  is  where 
steam  plants  are  discarded  because  of  the  de- 
velopment of  water  power.  Owing  to  mu- 
nicipal requirements  public  utilities  may  also 
have  to  replace  and  change  much  equipment 
while  it  still  is  in  good  serviceable  condition. 
Thus  overhead  wires  or  transmission  systems 


may  have  to  be  changed  or  removed.  Losses 
incurred  for  these  and  other  similar  reasons, 
especially  when  they  could  not  have  been 
avoided  by  the  exercise  of  ordinary  judg- 
ment and  foresight  in  connection  with  the 
original  design  and  construction,  should  un- 
doubtedly receive  consideration  in  deprecia- 
tion   allowances. 

Inadequacy. — Inadequacy  is  that  reduction 
in  value  which  results  when,  because  of  un- 
expected developments  and  growth  in  busi- 
ness, existing  equipment  has  to  be  replaced 
by  equipment  of  greater  capacity  and  size. 
In  water  works,  for  instance,  it  often  hap- 
pens that  larger  engines,  boilers,  and  pumps 
have  to  be  put  in  long  before  those  in  use 
are  worn  out.  This  is  also  often  true  of 
buildings,  mains  and  other  equipment.  There 
are  also  instances  when  similar  changes  are 
brought  about  through  city  ordinances  and 
other  similar  requirements.  Such  changes 
occur  even  where  the  original  design  and  in- 
stallation were  of  the  best.  That  losses  aris- 
ing from  such  causes  and  under  such  cir- 
cumstances should  not  be  disregarded  in  deal- 
ing with  depreciation  would  seem  rather  ob- 
vious. 

There  are  losses  in  value  because  of  cer- 
tain non-insurable  accidents  arising  from  ex- 
plosions, floods,  wind,  electrolysis,  and  other 
forces.  Such  losses,  how-ever,  can  seldom  be 
determined  in  advance.  They  are  also  as  a 
rule  of  rather  infrequent  occurrence  as  well 
as  extremely  uncertain  as  to  the  extent  of 
the  damages  inflicted.  They  are  in  fact  of 
a  different  class  of  losses  from  those  which 
are  ordinarily  included  in  depreciation.  The 
best  practices  in  connection  with  providing 
for  such  losses  would  therefore  seem  to  be 
to  charge  them  directly  to  the  operating  ex- 
penses for  the  year  in  which  they  happen, 
when  small,  and  to  distribute  them  over 
longer  periods  when  they  are  too  large  to 
be  conveniently  n^et  in   any  one  year. 

DEPRECI.VTION     IS,   .\N    OPER.\TINC     EXPENSE. 

That  losses  in  value  such  as  come  under 
wear  and  tear,  on  the  one  hand,  and  under 
general  decay,  obsolescence  and  inedaquacy 
on  the  other,  are  a  part  of  the  cost  of  pro- 
duction or  of  the  services  rendered  by  public 
utilities  wijuld  seem  to  he  clear.  It  is  ob- 
vious from  the  nature  of  these  expenses  as 
w'ell  as  on  the  ground  of  public  policy.  Ow- 
ing to  their  regularity  and  character  it  would 
also  seem  that  the  former  can  best  be  met 
by  being  charged  directly  to  operating  ex- 
penses as  they  occur ;  and  that  the  cost  of 
general  decay,  obsolescence  and  inedaquacy, 
being  more  irregular  and  also,  as  a  rule, 
greater  in  amount,  should  be  provided  for  in 
advance  by  charging  each  year's  expenses 
through  depreciation  accounts  with  its  pro 
rata   proportion   thereof. 

Investors  in  public  utilities,  at  least  under 
normal  conditions,  are  entitled  to  have  their 
investment  kept  intact.  If  they  are  not  with- 
in reasonable  limits  assured  of  this,  the  nec- 
essary capital  will  not  be  forthcoming.  These 
conditions  prevail  regardless  of  w-hether  the 
plants  are  privately  or  publicly  owned.  In 
both  cases  the  rates  charged  for  the  services 
should  be  high  enough  to  cover  all  reasonable 
expenses  including  depreciation  and  interest 
charges. 

The  cost  of  the  services  rendered  by  pub- 
lic utilities  include  not  only  such  current  ex- 
penses as  labor,  material  and  supplies  of  all 
kinds  but  such  deferred  charges  as  insurance, 
taxes,  depreciation,  interest  on  the  invest- 
ment, etc.  About  the  only  difference  in  effect 
as  between  such  current  and  deferred  costs 
is  that  the  former  are  met  currently,  per- 
haps monthly,  while  the  latter  are  met  at 
longer  and  more  or  less  regular  intervals. 
Current  expenses  are  met  as  they  occur  by 
direct  charges  to  some  account  under  operat- 
ing expenses.  Deferred  costs  are  met,  say, 
once  a  year  or  once  in.  several  years,  but  they 
should    be    estimated    or    ascertained    in    ad- 


vance and  distributed  in  equal  monthly  and 
yearly  parts  over  the  period  they  cover. 
Taxes,  for  instance,  being  met  yearly,  should 
be  borne  by  the  products  for  the  year  and 
shared  in  equally  by  each  of  the  twelve 
months.  Depreciation,  on  the  same  princi- 
ples, should  be  borne  by  the  entire  output 
during  the  life  of  the  property  it  covers  and 
distributed  in  monthly  and  yearly  proportions 
in  the  operating  expenses  for  this  period. 
Such  distribution  is  necessary  in  order  to  de- 
termine the  true  net  earnings  per  month  or 
year,  and  also  in  order  to  show  at  frequent 
intervals  the  total  cost  as  well  as  the  costs 
per  unit  of  the  products  or  services  rendered. 
The  importance  of  such  costs  not  only  for 
operating  but  for  other  purposes  are  well 
understood.  It  is  also  readily  seen  that  re- 
liable figures  upon  these  points  cannot  be  had 
unless  both  current  and  deferred  costs  are 
included  in  the  expenses. 

The  nature  of  such  costs  may  be  further 
illustrated.  If  a  public  utility  corporation 
rented  or  leased  its  plant  the  amount  paid  as 
such  rental  would  be  likely  to  just  about 
cover  depreciation  and  interest  on  the  invest- 
ment therein.  This  rental  would  also  be  re- 
garded as  a  part  of  the  expenses  of  the  cor- 
poration and  as  a  part  of  the  cost  of  the 
services  it  furnished.  The  situation  in  this 
respect  is  in  no  important  particular  different 
from  the  one  which  is  presented  when  the 
company  owns  its  own  plant.  In  this  case  the 
cost  of  this  plant  appears  in  the  form  of  de- 
preciation and  interest  charges,  and  these 
charges  divided  up  into  monthly  or  yearly  in- 
stallments are  as  much  a  part  of  the  cost  of 
the  services  rendered  as  was  the  rental  paid 
for  the  leased  plant.  The  cost  in  both  cases 
is  made  up  of  depreciation  and  interest,  and 
these  are  in  either  case  necessary  charges 
against  the  products  turned  out  during  the 
period  covered. 

To  charge  depreciation  to  the  construction 
account  and  to  meet  its  costs  by  the  issuance 
of  new  securities,  as  is  so  often  done,  is 
highly  objectionable  from  almost  every  point 
of  view.  It  soon  results  in  excessive  capital 
issues  and  capital  charges.  It  may  shift  the 
cost  of  depreciation  from  those  where  it  be- 
longs to  those  where  it  does  not  belong.  It 
often  enables  those  in  charge  to  directly  or 
indirectly  declare  dividends  to  which  stock- 
holders are  not  entitled.  Such  practices  are 
certain  to  result  in  unfair  profits  to  some  and 
serious  losses  to  others.  They  also  tend  to 
retard  the  proper  development  of  the  busi- 
ness and  services  of  the  utilities.  They  have 
this  effect  because  under  them  the  capitaliza- 
tion soon  becomes  so  high  that  required  ad- 
ditional capital  cannot  be  obtained  for  new 
and  much  needed  extensions  of  the  plant  and 
for  improvements  in  the  service.  Such  prac- 
tices are  also  bad  from  an  ethical  point  of 
view.  Improper  treatment  of  depreciation 
and  the  amounts  set  aside  to  cover  it  is  there- 
fore in  the  long  run  likely  to  prove  injurious 
to  either  the  customers  or  the  investors  or 
the  public  as  a  whole.  In  fact  it  may  even 
happen  that  all  three  classes  will  be  detri- 
mentally affected  thereby.  It  is  clearly  con- 
trary to  public  policy. 

.METHODS   OF   ESTIMATING   UFE   OF    PROPERTY. 

The  real  work  in  connection  with  deprecia- 
tion consists  of  estimating  the  probable  life 
of  the  property  involved ;  of  determining  the 
amount  that  should  be  set  aside  annually  to 
cover  such  depreciation :  and  of  deciding 
upon  proper  methods  of  recording  the  same 
upon   the  books   of   the  company. 

The  most  complicated  and  difficult  part  of 
this  work  is,  perhaps,  that  of  estimating  the 
probable  life  of  the  different  classes  of  prop- 
erty which  make  up  a  utility  plant.  There 
are  many  reasons  for  this.  This  life  varies 
w'ith  the  kind  or  class  of  property  or  equip- 
ment and  with  many  other  conditions.  In 
the  case  of  water  works  some  parts  of  a 
plant  have  a  life  of  only  five  years  or  less. 
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TABLE  I.— COMPOSITE  LIFE  OF  WATER  WORKS    PLANT,    •TiOLLAK    YEARS-    METHOD. 

Times  Dollars 

renewed  required 

Cost  new,            in  100-                  In  100-  Dollar                  Scrap 

V^    •                               Life.          less  scrap,      year  period.        year  period.  years.               value. 

S    -i                *        245                20.00                i     4,900  i        24,500              i          0 

°    lo                      2,020                  ti.67                    13,473  202,095                         0 

^,    20                      0,481                  5.00                    27,405  548,100                      469 

y    25                      2,255                  4.00                      9.020  225.500                     922 

g;    30                    22,8G6                  3.33                    76,143  2,284,290                     327 

S,     40                      19.040                   2.50                      47,600  1,904,000                         40 

i^    50                    56,948                  2.00                  113,896  5,694,800                  3,016 

H    lOO                  185,949                  1.00                  185.949  18,594,900                22,121 

*294,840                                         $478,386  $29,478,185              $26,895 
29  478  185 

Average  life  =  — '■ —  =  61.64  years. 

478,386 


while  other  parts  again  have  lives  of  ten, 
fifteen,  twenty-five,  fifty  and  even  a  hundred 
years.  These  parts  must  be  classified  on  the 
basis  of  age  and  dealt  with  in  such  age 
groups. 

The  life  of  the  property  in  each  of  these 
classes  as  well  as  of  the  plant  as  a  whole  is 
greatly  affected  by  many  local  conditions.  A 
plant,  for  instance,  that  is  well  constructed 
of  the  best  material  will  last  longer  than  one 
that  is  poorly  constructed  of  poor  material. 
This  is  in  line  with  the  laws  of  nature.  High 
grade  construction  and  material  count  for  as 
much  in  property  used  by  public  utilities  as 
it  does  in  property  used  in  other  fields. 
Plants  that  are  properly  designed  in  the  light 
of  both  present  and  future  needs  will  have 
more  years  of  useful  life  than  those  of  which 
the  contrary  can  be  said.  The  former  are 
fitted  with  the  latest  type  of  the  most  ap- 
proved equipment,  so  adjusted  as  to  operate 
with  the  least  possible  friction,  not  only  when 
meeting  the  smaller  present  demand  but  when 
it  takes  care  of  a  growing  future  demand  as 
well.  That  plants  of  this  type  will  not  only 
better  resist  the  ravages  of  time  and  longer 
escape  the  renewals  that  follow  progress  in 
the  art  and  growth  of  the  business  than  is 
the  case  of  a  plant  of  an  inferior  type,  is 
too  plain  for  argument.  By  this  is  not  meant 
that  provisions  for  future  growth  are  a  mat- 
ter that  may  not  be  easily  overdone.  Owing 
to  depreciation  and  other  factors  it  is  gen- 
erally not  economical  to  attempt  to  provide 
for  conditions  that  are  not  likely  to  material- 
ize  within   a   reasonable  time. 

The  way  in  which  plants  are  operated  is 
also  an  important  element.  Overworked 
plants  are  quickly  injured.  Certain  parts 
therein  are  likely  to  have  to  be  renewed, 
often  long  before  the  end  of  their  ordinary 
life.  This  is  also  the  case  of  plants  that  are 
not  properly  kept  up  by  ordinary  repairs,  etc. 
In  fact  plants  that  are  carefully  watched  in 
this  respect  and  on  which  minor  renewals  and 
repairs  are  promptly  made  as  soon  as  needed 
will  last  much  longer  than  plants  which  are 
neglected  in  this  respect.  This,  as  in  many 
other  instances,  is  a  situation  where  a  stitch 
in  time  is  apt  to  save  nine.  Excessive  heat 
jnd  humidity  as  well  as  extremely  cold 
weather  are  also  apt  to  seriously  affect  the 
life  of  at  least  certain  classes  of  property. 

Engines  that  are  properly  selected,  placed, 
and  operated  and  that  in  all  respects  are  well 
adapted  to  their  work  will  last  much  longer 
than    eneines    selected   without    much    of   anv 


TABLE  II.  —  COMPOSITE   LIFE   OF  WATER 
WORKS    PLANT,    RAILROAD    COMMIS- 
SION METHOD. 
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reference  to  these  matters,  and  which  besides 
may  be  uneconomical  and  badly  used.  This 
is  true  not  only  from  the  point  of  view  of 
general  decay,  but  from  that  of  obsolescence 
and  inadequacy.  What  applies  to  engines  in 
this  respect  is  equally  applicable  to  boilers, 
standpipes,  buildings  and  other  equipment. 

Even  cast  iron  and  other  pipes  are  more 
or  less  affected  by  character  and  quality;  by 
the  kind  of  soil  in  which  they  are  laid ;  by 
proper  laying  and  by  whether  they  are  dis- 
turbed by  other  trenches ;  by  the  kind  of 
water  that  passes  through  them,  as  well  as  by 
electrolysis  and  other  forces.  Their  life  may 
also  be  shortened  by  a  rapidb-  growing  de- 
mand  for  fire  and  other  service. 

Practically  all  kinds  of  equipment  appears 
to  last  longer  when  used  throughout  their 
lives  for  the  purposes  for  which  they  were 
intended  than  when  shifted  about  from  one 
use  to  another  and  from  place  to  place. 
Some  parts  depreciate  very  rapidly  at  first 
and  then  more  slowly  later  on.  This  is  espe- 
cially true  when  sales  value  is  considered. 
Equipment  becomes  second-hand  almost  as 
soon  as  placed  in  operation.  If  it  has  to  be 
sold  then  it  will  have  to  go  at  second-hand 
prices.  Other  parts,  a^ain,  depreciate  more 
slowly  at  first,  even  up  to  shortly  before  the 
end  of  their  life.  This  applies  with  especial 
force  when  service  value  rather  than  sales 
value   is   considered. 

It  is  also  necessary  to  know  how  long  the 
different  parts  have  been  in  use  as  well  as 
the  expenditures  made  thereon  for  repairs 
and  renewals.  These  facts  can  usually  be 
obtained  from  the  books  and  records  of  the 
company.  Such  data  as  the  original  cost,  or 
cost  of  reproduction  new,  of  the  property,  its 
present  value,  its  scrap  and  minimum  service 
value,   are   also  important. 

In  this  connection  it  is  also  of  importance 
to  know  the  sD-called  scrap-value,  or  mini- 
mum service  value,  of  the  various  parts  when 
discarded  or  replaced.  This  value  depends 
very  largely  upon  whether  the  parts  or  units 
can  be  fixed  up  and  used  again,  or  whether 
they  must  be  treated  as  junk.  In  the  former 
case  they  may  have  considerable  value.  In 
the  latter  case  the  value  is  naturally  less, 
though  even  in  this  case  it  often  amounts  to 
considerable  sums.  In  both  instances  the 
values  assigned  the  parts  are  those  which 
are  obtained  from  the  fullest  possible  in- 
quiries into  all  the  facts  which  affect  such 
values.  These  values  when  thus  found  are 
deducted  from  the  cost  new  in  assigning  the 
life  of  the  parts  for  depreciation  purposes. 

In  making  proper  allowances  for  those  ele- 


ments of  depreciation  which  are  represented 
by  the  terms  obsolescence  and  inadequacy,  it 
is  of  special  importance  to  know  whether  the 
equipment  used  was  up  to  date  at  the  time 
it  was  put  in  and  whether  the  plant  was 
properly  designed  from  an  engineering  point 
of  view.  If  poor  judgment  was  used  in 
either  case  it  is  by  no  means  clear  that  the 
losses  which  result  therefrom  should  be 
shifted  to  the  consumers. 

In  view  of  these  and  other  facts,  it  is  ap- 
parent that  it  cannot  often  be  safe  to  esti- 
mate the  life  of  property  of. this  kind  with- 
out detailed  and  accurate  information  as  to 
its  condition  and  the  way  it  has  been  used. 
In  estimating  their  life,  therefore,  each  part 
of  the  plant  should  be  carefully  examined 
and  even  tested  by  some  one  who,  by  train- 
ing and  judgment,  is  qualified  to  pass  upon 
such  matters.  In  addition  to  this  it  is  also 
necessary  to  consult  facts  and  life  tables  cov- 
ering like  property  under  various  conditions, 
as  well  as  to  avail  oneself  of  all  other  in- 
formation in  point.  In  the  actual  work  of 
determining  the  life  some  appear  to  depend 
upon  inspection  and  judgment  alone,  while 
others  seem  content  to  rest  their  case  on  ex- 
isting life  tables  of  other  similar  property. 
Either  method  when  depended  on  alone 
seems  to  me  rather  unsafe.  Judgment  is 
often  affected  by  personal  interests,  natural 
bias  and  other  factors.  Likewise,  the  condi- 
tions found  for  any  given  property  at  one 
time  are  not  always  likely  to  correspond  to 
the  conditions  found  for  like  property  of  the 
same  age  at  another  time  and  place.  Nor 
can  general  rules  always  be  depended  on  to 
fit  special  conditions.  It  therefore  seems  to 
me  that  the  safest  way  is  to  combine  both 
methods. 

A  careful  examination  of  the  pfopen>'  and 
the  conditions  by  which  its  life  is  affected, 
supplemented  by  a  close  study  of  the  facts 
for  other  like  property  as  presented  in  life 
tables  and  in  other  ways,  would  certainly 
seem  to  lead  to  the  best  and  safest  results 
in  such  work.  This  method  would  offer  op- 
portunities for  such  comparisons  of  facts 
and  tests  of  judgment  as  can  be  had  in  no 
other  way.  On  the  whole  it  seems  much  su- 
perior to  any  other  method.  I  have  reached 
this  conclusion  after  listening  to  volumes  of 
testimony  and  after  having  examined  hun- 
dreds of  reports  upon  the  subject,  as  well  as 
from  such  studies  as  I  have  been  able  to 
make  of  the  properties  themselves  and  of  the 
methods  under  which  their  lives  were  esti- 
mated. 

To  say  that  the  experience  of  others  as 
expressed  in  life  tables,  especially  when  these 
tables  are  accompanied  by  the  facts  upon 
which  they  are  based,  is  of  no  value  if  not 
actually  misleading  in  estimating  the  life  of 
property,  would  almost  seem  like  saying  that 
history  is  of  no  value  in  judging  present  and 
future  conditions.  It  should  not  be  forgot- 
ten in  this  connection  that  it  is  the  present 
condition  only  of  the  property  that  can  actu- 
ally be  seen.  The  past  of  this  property  is 
largely  hidden,  except  for  such  light  as  may 
be  thrown  thereon  by  its  present  condition 
and  byjhe  records  of  the  company.  The  fu- 
ture of  the  property  is  even  more  problemat- 
ical.    Such   opinions  as   are    formed   on   this 
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point  must  in  the  very  nature  of  things  be 
based  on  the  probable  past  and  future  condi- 
tions. As  such  conditions  are  largely  repre- 
sented in  the  kind  of  life  table  and  facts  I 
have  in  mind,  it  would  hardly  seem  that  they 
can  be  entirely  without  value. 

The  engineering  staff  of  the  Wisconsin 
commission  in  determining  the  life  of  the 
various  classes  of  property  and  the  amount 
of  the  depreciation  that  has  taken  place 
therein,  not  only  carefully  examine  the  prop- 
erty and  make  full  notes  on  all  the  facts  by 
which  its  condition  appears  to  be  affected,  but 
they  also  make  use  of  life  tables  of  various 
kinds,  as  well  as  of  other  facts  and  informa- 
tion that  have  any  bearing  upon  the  matter. 
Among  other  things  they  have  prepared 
tables  which  show  the  per  cent  conditions  in 
the  sinking  fund  basis  for  various  lengths 
of  life  as  high  as  100  years.  This  per  cent 
condition,  when  used,  is  still  further  con- 
trolled by  the  condition  of  the  property  as 
ascertained  by  actual  inspection.  When  this 
condition  is  good  the  property  is  rated  at 
about  100  per  cent  of  its  unexpired  life. 
When  it  is  fair  the  property  is  rated  at  about 
90  per  cent  of  its  unexpired  life.  When  it 
is  poor  it  is  rated  at  about  80  per  cent  of  this 
life,  and  so  on. 

These  tables  are  rather  complicated.  This 
is  also  more  or  less  true  of  tlie  methods  bv 
■which  they  are  applied.  For  these  reasons  I 
shall  not  attempt  to  describe  them  in  detail. 
They  are  frequently  used,  however.  The  re- 
sults obtained  in  this  way  have  often  been 
tested  by  other  methods.  In  fact,  it  has  been 
determined  again  and  again  that  such  tables, 
supplemented  by  close  personal  inspection  of 
the  property,  almost  invariably  lead  to  more 
reliable  results  than  would  be  obtained  from 
inspection  ^lone. 

COMPOSITE    UFE    OF    PLANTS. 

The  conditions  of  the  various  parts  of  the 
plant  as  thus  determined,  together  with  facts 
showing  the  cost  new  and  the  scrap  value  of 
these  parts,  are  then  used  as  the  basis  for 
computing  the  life  of  each  one  of  these  parts, 
as  well  as  of  the  plant  as  a  whole. 

One  method  that  is  sometimes  used  in  com- 
puting the  composite  life  of  plants  from  such 
estimates  is  the  so-called  "Dollar  Years" 
method.  Under  this  method  the  property  is 
first  classified  as  to  cost  value  less  scrap  and 
age.  Then  it  is  determined  how  many  times 
the  property  in  each  of  these  classes  will  have 
to  be  renewed  up  to  the  end  of  the  life  of 
that  class  whose  life  is  the  longest.  The 
next  step  is  to  compute  the  total  cost  of  all 
the  renewals  that  are  required  of  all  the  prop- 
erty in  each  of  these  classes  during  this 
period.  These  costs  times  their  lives  in  years 
will  give  the  total  dollar  years.  When  the 
total  dollar  years  for  all  classes  is  divided  by 
the  total  cost  of  all  renewals  during  the 
period,  then  the  quotient  obtained  represents 
the  composite  life  of  the  plant.  During  a  100- 
year  period  property  having  a  life  of  .5  years 
will  have  to  be  renewed  20  times.  The  num- 
ber of  renewals  that  are  needed  during  any 
given  period  thus  depend  on  the  length  of 
this    period    and    life    of    the    property. 

Another  method  that  is  frequently  used  by 
us  for  obtaining  the  probable  life  of  the  plant 
as  a  whole  consists  in  determining  the  amount 
that  is  annually  required  for  renewing  the 
property  in  each  class  at  the  end  of  its  life, 
and  of  dividing  this  sum  for  all  the  classes 
into  the  total  cost  new  of  all  the  property 
less   its   scrap   value. 

These  computations  under  these  two  meth- 
ods are  illustrated  in  tables  I  to  IV  inclusive. 
Table  I  shows  the  composite  life  of  a  typ- 
ical water  plant  as  obtained  under  the  dollar 
years  method.  Table  II  shows  the  life  of  the 
same  plant  as  obtained  under  the  second 
method  described,  the  one  mostly  used  by 
this  commission.  Tables  III  and  IV  illus- 
trate the  same  facts  for  an  electric  lighting 
plant.  In  examining  these  tables  it  will  be 
noticed  that  the  results  are  the  same  under 
both  methods.  The  average  life  is  found  to 
be  61.64  years  for  water  works  and  17.1.5 
years  for  the  electric  plant. 

If  we  thus  admit  the  existence  of  such 
losses  in  property  as  those  included  in  depre- 
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ciation,  as  well  as  the  economic  necessity  for 
including  these  losses  in  the  cost  of  the  serv- 
ice or  products;  if  we  concede  further  that 
it  is  possible  to  estimate  the  extent  of  such 
losses,  that  is  the  life  of  the  property,  with  a 
fair  degree  of  accuracy,  then  the  next  ques- 
tion to  be  considered  is  how  should  these 
anticipated  losses  be  financed  or  how  should 
provision  be  made  for  them. 

The  Desirability  of  State  Supervision 

of   Design,   Construction  and 

Operation  of  Dams  and 

Reservoirs. 

Many  engineers  are  working  to  promote 
legislation,  in  the  various  states,  leading  to 
the  creation  of  state  boards  of  public  works 
invested  with  censorial  powers  over  the  de- 
sign, construction  and  operation  of  dams  and 
reservoirs.  Several  engineering  societies  have 
passed  resolutions  requesting  such  legislation. 
Not  only  would  the  reputation  of  the  engi- 
neering profession  be  safeguarded  by  state 
control  of  engineering  works  of  the  general 
character  to  which  reference  has  been  made, 
but  life  and  property  would  also  be  protected 
from  consequences  of  bad  design  or  con- 
struction. Prof.  Frank  P.  McKibben,  of 
Lehigh  University,  read  a  paper  on  the  sub- 
ject here  introduced  at  the  recent  annual 
meeting  of  the  New  England  Water  Works 
Association.  In  his  paper  Prof.  McKibben 
reviewed  briefly  what  the  various  states  have 
done  in  the  way  of  dam  and  reservoir  su- 
pervision. The  principal  portions  of  the  paper 
are  here  given. 

Events  of  the  past  year  clearly  indicate  a 
desire  for  more  careful  supervision  of  engi- 
neering construction  and  for  a  limitation  of 
the  right  to  build  hazardous  structures.  How- 
ever, it  is  quite  certain  that  if  the  engi- 
neers of  the  several  states  accomplish  any- 
thing it  is  essential  that  united  action  of  all 
engineering  societies  within  those  states  be 
brought  to  bear  on  their  respective  legisla- 
tures, and  that  society  resolutions  and  re- 
quests must  be  accompanied  bv  personal  so- 
licitations on  the  part  of  individual  members. 
The  mere  passing  of  resolutions  will  not  be 
sufficient.  And  so  it  is  with  national  legis- 
lation. Only  by  concerted  action  of  many  en- 
gineering societies,  and  by  repetitions  of  their 
demands  can  anything  be  accomplished.  If 
better  state  supervision  of  dams  be  desirable 
in  Massachusetts,  for  example,  the  combined 
action  of  the  Boston  Society  of  Civil  Engi- 
neers, the  New  England  Water  Works  Asso- 
ciation and  the  engineering  schools  is  re- 
quired. These  organizations  must  first  reach 
an  agreement  as  to  what  is  best  before  they 
can  go  before  a  legislative  committee  to  advo- 
cate improvements.  Furthermore,  it  is  only 
through  national  organizations  acting  in  con- 
iunction  with  local  societies  that  anything 
like  uniformity  can  be  secured  in  various 
states.     For  example,  if  the  two  New   Eng- 
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land  bodies  just  mentioned  were  to  agree 
with  the  American  Society  of  Civil  Engi- 
neers on  some  form  of  state  supervision  of 
engineering  works,  and  if  similar  action  were 
taken  between  the  national  society  and  other 
state  or  local  organizations  a  great  deal  could 
be  done  towards  securing  uniformity  in  the 
different   states. 

In  all  states  a  joint  committee  representing 
the  state  societies  should  decide  on  what  leg- 
islative action  is  desirable  relating  to  the  for- 
mation of  a  State  Department  of  Public 
Works  which  shall  have  supervision  over  all 
engineering  matters  coming  under  state  juris- 
diction. Armed  with  a  proposal  ratified  by 
the  engincermg  societies  of  the  common- 
wealth the  committee  could  appear  before  the 
legislature  with  such  force  as  to  command 
respect,  but  if  each  organization  individually 
requests  a  different  procedure  it  is  perfectly 
evident  that  no  action  of  importance  can  be 
secured. 

PRESENT    DAM    AND    RESERVOIR    LEGISI-ATION. 

There  are  three  main  divisions  into  which 
a  study  of  this  question  may  be  divided: 
First,  the  safety  of  the  structures;  second, 
the  use  of  water  for  power,  irrigation,  ice 
harvesting,  or  recreation ;  third,  the  use  of 
water  for  public  supplies.  It  is  only  with 
the  safety  of  dams  and  reservoirs  that  the 
present  paper  deals,  although  the  two  other 
divisions  are  none  the  less  important. 

The  following  27  states  have  laws  intended 
to  provide  supervision  of  dams  and  reser- 
voirs : 

Colorado.  Mlchiean. 

Connecticut.  Montana. 

Florida.  Nebraska. 

Georgia.  Nevada. 

Idaho.  New  Jersey. 

Indiana.  New  Mexico. 

Kansas.  New  York. 

Maine.  Oklahoma. 

Massachusetts.  Oregon. 

These  state  laws  vary  in  value  from  the 
rigid  Colorado  law,  which  invests  the  State 
Engineer  and  district  water  commissioners 
with  great  powers,  to  the  obviously  cumber- 
some and  inefficient  method  of  local  control 
by  county  courts  or  county  commissioners. 
Fifteen  states  provide  for  state  supervision, 
and  twelve  place  local  officials  in  control.  Of 
those  states  having  state  officials  or  boards 
nine  are  west  of  the  Mississippi  river  and  it 
is  generally  true  that  the  laws  of  these  west- 
ern states  are  more  rigid,  more  carefully  and 
explicity  framed  than  those  of  eastern  states. 
This  is  probably  due  to  the  fact  that  most 
of  those  in  the  western  group  are  semi-arid 
where  regulation  of  water  collection  and 
use  necessarily  receive  greater  attention  than 
in  the  East  where,  because  water  is  more 
plentiful,  the  subject  has  not  received  much 
consideration.  The  laws  of  Oklahoma  and 
Colorado  are  among  the  most  stringent.  They 
require  preliminary  approval  of  plans  and 
specifications  of  dams  and  reservoirs  by  a 
state  engineer ;  provide  for  his  supervision 
during  construction,  and  require  a  certificate 
of  operation  from  the  state  engineer  before 
the  reservoir  may  be  used.  The  Colorado 
law  contains  articles  covering  the  following 
points :  State  engineer  must  pass  on  all  plans 
and  specifications  of  reservoirs  of  capacity 
more  than  75,000,000  cu.  ft.  of  water,  or 
having  a  dam  or  embankment  in  excess  of  ID 
ft.  in  vertical  height,  and  covering  an  area  of 
more  than  20  acres ;  he  acts  as  consulting 
engineer  during  construction ;  must  give 
owners  a  written  certificate  of  acceptance 
upon  completion  of  work ;  must  annually  de- 
terniine  amounts  of  water  which  it  is  safe 
to  impound  in  the  several  reservoirs  of  the 
state;  has  authority  to  require  satisfactory 
materials  and  work  of  construction ;  it  is 
unlawful  for  owners  to  store  water  in  ex- 
cess of  amounts  specified  and  water  com- 
missioners must  withdraw  excess  waters  if 
any  exist ;  upon  complaint  of  three  or  more 
persons  residing  or  having  property  in  such 
places  as  would  be  endangered  by  breaking 
of  a  dam  or  embankment  the  state  engineer 
must  examine  the  structure  and  if  he  finds 
it  unsafe  he  must  immediately  cause  water 
to  be  lowered  to  a  safe  level;  appeal  from 
decision  of  the  state  engineer  may  be   made 
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out  to  county  or  district  court,  but  judgment 
of  the  state  engineer  shall  control  until  final 
settlement ;  each  county  surveyor  must  in- 
spect annually  the  reservoirs  within  his 
county  and  report  his  findings  to  the  county 
commissioners  and  if  the  owner  or  tenant 
of  an  unsafe  reservoir  or  dam,  after  due 
notice,  refuses  to  remove  the  danger  the 
■county  surveyor  must  lower  the  water  to 
safety ;  the  act  states  that  its  provisions  shall 
not  be  construed  as  relieving  owners  from 
payment  of  damages  caused  by  breaking  or 
overflowing  of  dams  or  embankments  and 
makes  owners  liable :  owners  of  reservoirs 
pay  actual  expensq|  of  state  engineer  in  mak- 
ing personal  inspection  and  also  a  per  diem 
rate  and  expenses  of  any  deputy ;  and 
persons  making  complaints  about  the  safety 
of  any  structure  as  above  stated  must  pay 
the  state  engineer's  mileage  to  and  from  the 
reservoir  in  question ;  the  state  engineer  may 
use  force  to  carry  out  the  provisions  of  the 
■act  if  necessary  and  a  fine  is  fixed  in  case  any 
reservoir  company  fails  or  refuses  to  comply 
•with   his   notice. 

If  judiciously  and  conscientiously  enforced 
the  Colorado  law  should  give  good  results, 
tut  it  would  be  better  to  designate  to  the 
state  engineer  those  duties  and  powers  now 
assigned  to  the  water  commissioners  and 
county  surveyors.  Furthermore,  the  state 
and  not  individuals  should  pay  expenses  in- 
cident to  examinations-  and  provision  should 
he  made  concerning  the  reservoir  owner's 
resident  engineer. 

Laws  of  the  eastern  states  are  generally 
inadequate.  In  Pennsylvania  the  State  Board 
of  Health  passes  on  plans  for  reservoirs  and 
appurtenances  used  for  public  water  supplies, 
and  the  State  Water  Supply  Commission  by 
act  of  1907  is  invested  with  power  of  passing 
upon  plans  and  specifications  of  dams  to  be 
built  in  those  streams  which  have  been  de- 
clared public  highways  by  the  legislature. 
The  Water  Supply  Commission  has  no  power 
to  supervise  dams  or  reservoir  embankments 
<3uring  construction,  neither  is  it  required  to 
issue  a  permit  for  operation,  nor  has  it  the 
power  to  examine  any  existing  dam  and  it 
lias  no  jurisdiction  over  dams  built  before 
1907.  The  concrete  dam  in  Freeman's  Run 
at  Austin,  Pa.,  was  finished  in  1909,  that  is, 
subsequent  to  grantine  the  power  of  approval 
to  the  Water  Supply  Commission,  but  the 
dam  was  not  under  the  jurisdiction  of  that 
or  any  other  commission,  because  the  stream 
wherein  it  was  located  has  not  been  de- 
clared a  public  highway.  The  failure  of  the 
■dam  just  mentioned  so  aroused  public  opinion 
that  the  Water  Supply  Commission  has  made 
investigations  of  several  dams  suspected  of 
teing  unsafe  and  it  is  also  inspecting  dams 
now  under  construction.  It  is  quite  evident 
that  Pennsylvania  has  not  sufficient  protec- 
tion against  unsafe  dams,  but  when  the  next 
legislature  meets  there  should  be  no  difliculty 
in    securing    additional    enactments. 

Whether  this  supervision  will  come  in  the 
form  of  enlargements  of  the  State  Water 
Supply  Commission's  powers  or  whether 
there  will  be  a  consolidation  of  several  ex- 
isting commissions  into  a  State  Department 
of  Public  Works  remains  to  be  seen,  and  the 
resulting  action  will  be  influenced  by  engi- 
neers only  insofar  as  they  act  jointly  through 
the  various  engineering  societies  of  the  com- 
monwealth. The  Water  Supply  Commission 
has  done  and  is  doing  excellent  work  and  is 
amply  able  to  carry  out  the  statutes  necessary 
to  protect  the  state  against  repetition  of 
Johnstown  and  Austin  disasters.  On  the 
other  hand  there  are  some  strong  arguments 
for  combining  several  existing  state  com- 
missions into  a  Public  Service  Commission 
or   into  a  Department  of   Public  Works. 

The  inadequacy  of  present  laws  for  safe- 
guarding against  dam  and  reservoir  failures 
is  duplicated  in  lack  of  provision  for  over- 
sight of  bridges  carrying  railroad  trains  and 
street  railway  cars,  and  the  legislature  should 
give  consideration  to  these  and  all  such  ques- 
tions at  its  next  session.  Whatever  form  of 
administration  the  needed  improvements  may 
take  they  should  be  so  simple  that  a  suspect- 
ed   dam    would    be    examined    without    ap- 


preciable delay  by  a  competent  state  engineer 
and  if  the  structure  were  found  to  be  unsafe 
the  commission  should  have  authority  to  act 
speedily   and    effectively. 

In  the  west  all  work  executed  under  the 
Carey  Act,  a  congressional  act  permitting 
private  capital  to  irrigate  and  reclaim  arid 
lands,  is  under  supervision  of  state  boards  or 
state  engineers  who  are  given  the  power  of 
approval  of  designs,  and  who  are  to  see  that 
the  dams,  reservoirs  and  ditches  are  properly 
constructed  and  finished  in  accordance  with 
the  original  plans.  But  as  each  state  where 
the  Carey  Act  applies  has  passed  its  own 
laws  regulating  the  control  of  work  within 
its  borders  there  are,  in  consequence,  con- 
siderable variations  in  the  operations  of  this 
act. 

State  supervision  is  not  always  sufficient 
and  federal  control  might  be  necessary.  _  For 
example,  when  a  dam  is  constructed  in  a 
river  forming  the  boundary  between  two 
states  it  would  be  under  the  jurisdiction  of 
the  United  States  War  Department  only 
when  the  stream  is  navigable.  In  other  cases 
if  each  adjacent  state  had  regulations  which 
were  actively  enforced  it  might  be  very  dif- 
ficult or  impossible  to  secure  concerted  action 
on  the  part  of  the  two  states ;  at  any  rate, 
there  would  be  a  chance  for  conflicting  au- 
thority and  federal  supervision  may  be  de- 
sirable. Another  case  which  might  arise  is 
that  of  an  unsafe  dam  in  one  state  but  near 
the  boundary,  and  so  situated  that  in  case  of 
failure,  destruction  of  life  or  property  would 
result  in  an  adjoining  state.  Of  course,  if 
each  state  had  adequate  supervision  little 
chance  would  exist  of  this  contingency  aris- 
ing, but  if  the  state  containing  the  dam  had 
no  efficient  means  of  insuring  safety  an  ef- 
fective state  board  in  the  endangered  state 
would  not  have  authority  to  act  and  recourse 
would  have  to  be  made  to  public  opinion  or 
to  the  courts. 

OUTLINE     OF     PROCEDURE     RECOMMENDED. 

Assuming  that  state  supervision  to  secure 
safety  of  dams,  embankments  and  reservoirs 
is  desirable  how  can  it  be  exercised?  The 
following  outline  is  suggested  : 

1.  Examination  of  plans  and  specifications 
by  a  properly  organized  state  board  whose 
approval  is  necessary  before  construction  is 
begun.  This  approval  shoiild  carry  the 
proviso  that  a  competent  resident  engineer 
be  employed  by  the  owner  continuously  at 
the   dam   under   construction. 

2.  Examination  of  the  dam  or  embank- 
ment during  construction  by  competent  en- 
gineers in  the  employ  of  the  board.  Inas- 
much as  the  majority  of  masonry  dam  fail- 
ures have  been  caused  by  faulty  foundations 
it  is  quite  evident  that  inspection  of  the 
foundation  as  well  as  the  superstructure  is 
necessary  and  that  the  board  acting  through 
its  chief  engineer  must  have  the  authority  to 
secure  changes  in  plans  and  methods  if 
geologic  or  other  features  of  the  site  require 
such  changes.  To  make  state  supervision 
complete  and  efficient  a  capable  state  engi- 
neer must  see  the  work  at  important  stages. 
Changes  in  original  plans  and  specifications 
should  be  permitted  only  when  allowed  in 
writing  by  the  chief  engineer  and  after  a 
dam  is  finished  no  alterations  should  be  al- 
lowed except  with  the  written  consent  of 
the  board. 

3.  Upon  completion  of  the  dam  the  state 
engineer  should  examine  the  structure  and 
should  require  a  report  from  the  owner's  en- 
gineer that  the  dam  was  built  in  accordance 
with  approved  nlans  and  specifications  and 
that  the  structure  is  a  safe  structure  for  the 
purpose  for  which  it  is  intended.  If  the 
structure  and  report  be  approved  the  board 
should   then    issue   a   certificate   of   operation. 

4.  Biennially  after  the  dam  is  completed 
the  owners  should  be  required  to  have  a 
competent  engineer  examine  the  dam  and 
reservoir  and  to  submit  his  report,  together 
with  any  recommendation,  to  the  board.  It  is 
the  purpose  of  thes-^  biennial  examinations  to 
reveal  any  changes  in  and  about  the  dam  or 
reservoir  which  might  endanger  the  safety 
of  the  structure. 

5.  At  intervals  not  greater  than  five  years 


and  oftener  if  necessary  the  state  engineer 
should  examine  each  structure  and  his  re- 
ports should  be  published  in  the  annual  re- 
port of  the  board.  In  case  any  repairs  are 
shown  to  be  necessary  either  by  the  owner's 
engineer  or  by  the  state  engineer  the  board 
should  order  the  owner  to  make  them  or  to 
lower  the  water,  and  if  he  refuses,  the  board 
should  apply  to  the  judge  of  the  county  court 
for  enforcement.  Furthermore,  at  any  time 
upon  petition  of  three  or  more  residents  or 
property  owners  who  consider  their  lives  or 
property  in  danger  because  of  the  presence 
of  a  suspected  faulty  dam,  the  state  engineer 
should  examine  the  structure  and  if  repairs 
are  necessary  the  board  should  proceed  as 
above.  Nothing  in  the  act  should  relieve 
the  owner  of  his  full  responsibility  for  the 
safety  of  the  structure. 

LIMITATION    OF   BENEFITS   OF   STATE   SUPERVISION. 

Many  people  believe  it  is  desirable  to  es- 
tablish state  control  over  such  works  as  dams, 
reservoirs  and  bridges  because  failures  of 
these  structures  endanger  life  and  property. 
Probably  a  very  much  smaller  number  of 
people  hold  the  view  that  the  state  should 
exercise  no  control  whatever  over  these 
works  of  engineering  when  owned  by  private 
interests.  State  ownership  or  control  does 
not  prevent  all  accidents.  Nevertheless,  the 
state,  that  is,  the  people  acting  through  cer- 
tain officials,  should  exercise  some  control 
over  structures  which  involve  potential 
danger  from  the  fact  that  they  confine  great 
forces  of  nature  which  if  not  restrained 
would  cause  loss  of  life  or  property ;  or 
which  because  of  their  magnitude  and  pe- 
culiar nature  have  inherent  danger.  As 
population  becomes  more  dense,  state  restric- 
tions are  the  more  necessary.  It  seems  there- 
fore that  state  supervision  is  justifiable  and 
if  properly  administered  is  an  additional 
safeguard  to  life  and  property  and  if  of  such 
a  nature  as  to  be  an  additional  factor  of 
safety  or  to  reduce  the  possibility  of  disaster, 
while  not  relieving  the  owner  of  his 
responsibility,  it  is  certainl"  a  very  desirable 
thing  to  have.  No  one  familiar  with  the  ac- 
tion of  state  departments  or  government 
control  or  government  ownership  believes 
that  these  are  infallible  agencies  of  prevent- 
ing disaster,  but  the  safe  and  sane  position 
to  take  is  that  they  simply  serve  as  additional 
means  of  seeing  that  the  engineer's  ideas  as 
embodied  in  his  plans  and  structures  are  cor- 
rect. The  objection  has  been  raised  against 
state  supervision  that  in  case  a  structure  were 
approved  by  a  state  board  it  might  relieve 
the  owner  of  damages  if  the  structure  later 
by  failing  caused  loss  of  life  or  property.  It 
is  not  a  question  of  who  is  to  be  liable  in 
case  a  structure  falls  down.  It  is  a  question 
of  preventing  its  falling.  Furthermore,  with 
no  supervision  whatever  in  the  case  of  Johns- 
town flood  no  remuneration  was  forthcoming 
from  the  owners  and  it  is  apparently  true 
that  those  who  suffered  losses  at  Austin, 
Pennsylvania,  will  receive  no  payments  for 
.  those  losses.  In  both  these  cases  the  full 
responsibility  rested  on  the  owners,  the  state 
sharing  none. 


The  Niagara  Park  Commission  has  nearly 
completed  the  scenic  boulevard  along  the  banks 
of  the  Niagara  River  from  Niagara  Falls, 
Victoria  Park,  to  the  ruins  of  old  Fort  Erie, 
a  distance  of  about  23  miles.  The  boulevard 
will  be  divided  into  1-mile  sections,  each 
under  the  management  of  a  foreman,  and  an- 
nual prizes  will  be  ofTcred  for  the  section  kept 
in  the  best  order  during  the  jrar.  /V  double 
row  of  shade  trees  has  been  planted  along  the 
entire  length,  and  the  boulevard  will  be  lighted 
by  electric  lights  placed  at  intervals  of  100  ft. 


One  of  the  largest  hydraulic  power  stations 
in  the  world  is  being  planned  by  a  Norwegian 
company  at  the  estimated  cost  o£  $10.1S5,000. 
The  scheme  includes  a  dam  130  ft.  high  in 
the  .\urojoen  Lake,  Norway,  and  the  trans- 
mission of  water  to  Sundalen.  cither  by  tun- 
nel or  bv  the  old  bed  of  the  Aura  ri\-cr,  pro- 
viding about  192,000,  or  in  the  latter  case, 
'JoO.OOO  horsepower. 
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Eastern    Connecticut    Experiences    in 

State  Control  of  Dams  and 

Reservoirs. 

The  Connecticut  statutes  relating  to  super- 
vision of  dam  and  reservoir  construction 
were  passed  in  1878.  These  laws  provide  for 
the  repair  of  unsafe  dams  as  well  as  for 
approved  design  and  construction  of  new 
dams.  A  paper  relating  to  the  actual  opera- 
tion of  the  law  in  regard  to  new  dams  in 
Eastern  Connecticut  with  which  he  was  con- 
nected as  engineer  for  the  owners  or  for  the 
State,  or  of  which  he  had  special  knowledge, 
was  read  by  Chas.  E.  Chandler  before  the 
latest  annual  convention  of  the  New  England 
Water  Works  Association.  The  paper  is 
here  given  in  full. 

The  essential  part  of  the  law  so  far  as 
this  paper  is  concerned  is  as  follows: 

Approval  of  Dams. — Before  any  person  or 
corporation  shall  con.struct  a  dam  or  reservoir 
In  a  locality  where  life  or  property  may  be 
endangered  through  the  insufficiency  thereof, 
the  plans  and  specifications  for  such  dam  or 
reservoir  shall  be  submitted  to  a  member  of 
said  (State)  board  of  civil  engineers,  who  shall 
examine  the  ground  where  the  dam  or  reservoir 
is  to  be  built  and  the  plans  and  specifications 
therefor;  if  he  (engineer  of  dams)  approve  the 
same,  he  shall  issue  a  certificate  authorizing 
the  construction  of  such  dam  or  reservoir.  No 
such  dam  or  reser\oir  shall  be  constructed 
without  such   approval  and  certificate. 

Inspection  of  Work  and  Certificate  of  Ap- 
proval.— The  engineer,  luider  whose  autliority  a 
dam  or  reservoir  is  being  constructed,  shall 
inspect  the  work  or  cause  the  same  to  be  in- 
spected at  least  three  times  before  completion; 
and  if  he  shall  be  satisfied  that  such  dam  or 
reservoir  has  been  built  in  a  substantial  and 
safe  manner,  in  accordance  with  the  plans  and 
specifications  appro\'ed  by  him,  and  is  strong 
and  secure,  he  shall  issue  a  certificate  approving 
the  same,  which  certificate  shall  be  recorded  in 
the  office  of  the  town  clerk  of  the  town  in  which 
such  dam  or  reservoir  is  located.  No  such  dam 
or  reservoir  shall  be  used  until  such  certificate 
is  obtained  and  recorded. 

All  the  expense  of  approval  and  inspec- 
tion  is  borne  by  the  owner  of  the   dam. 

The  first  experience  that  I  had  with  the 
practical  operation  of  the  law  was  about  23 
years  ago,  when  I  made  the  plans  for  a  dam 
for  a  manufacturer  under  the  specific  direc- 
tion of  the  local  member  of  the  State  Board. 
As  engineer  I  made  no  surveys,  did  not  see 
the  site  and  exercised  no  discretion  what- 
ever. I  never  saw  or  heard  of  the  dam 
afterward.  Presumably  it  was  built  and  is 
standing. 

For  the  second  dam  I  made  a  survey  of 
the  ground,  but  prepared  the  plans  and  speci- 
fications in  accordance  with  the  direction  of 
the  State  Engineer.  The  owner  at  first  re- 
fused to  have  grades  and  lines  given  for 
starting  the  construction  w-ork  on  the  theory 
that  the  contractor  had  agreed  to  build  the 
dam,  and  the  owner  had  nothing  further  to 
do.  On  the  refusal  of  the  contractor  to  begin 
the  work  until  lines  were  given  on  forms 
erected  by  him.  the  owner  caused  such  lines 
to  be  given.  The  dam  was  built  without 
other  inspection  than  that  given  by  the  State 
Engineer.  When  the  reservoir  first  filled 
with  water  the  whole  spillway  section  went 
down  stream,  leaving  the  remainder  of  the 
dam,  which  like  the  spillway  was  of  stone 
masonry,  standing  unharmed.  It  should  be 
remembered  that  the  law  does  not  require  the 
State  Engineer  to  visit  a  dam  more  than  three 
times. 

Later  the  dam  was  rebuilt  in  accordance 
with  the  same  plans  and  specifications,  under 
the  constant  supervision  of  an  inspector,  and 
it  is  still  standing  after  more  than  20  years 
has  elapsed. 

In  another  case  I  made  plans  and  specifica- 
tions for  a  dam  for  the  owner  under  the  di- 
rection of  the  State  Engineer,  and  the  dam 
is  in  good  condition  at  the  end  of  2,5  years. 

In  a  case  coming  under  my  observation 
plans  were  approved  bv  the  State  Engineer, 
who  declined  to  approve  the  construction,  be- 


cause no  spillway  was  provided.  A  spillway 
was  added  later  when  its  necessity  had  been 
demonstrated,    fortunately   without   damage. 

In  another  and  very  important  case  that  I 
had  opportunity  to  know  about,  the  plans  and 
construction  were  approved  by  the  State  En- 
gineer. A  portion  of  the  spillway,  about  200 
It.  in  length,  went  out  on  account  of  an  in- 
sufficient foundation.  The  masonry  spdlway 
that  went  out  was  replaced  by  a  timber  con- 
struction. The  State  Engineer  took  no  part 
in  this  replacement,  deciding  that  it  was  "re- 
pairs"  and  that  approval  of  repairs  was  not 
required  by  law. 

This  State  Engineer  had  a  record  of  at 
least  nine  dams,  two  of  which  failed  in  part, 
and  in  neither  case  was  the  failure  due  to 
the  plans  or  specifications.  No  very  serious 
damage  to  other  than  the  owners  occurred 
as  a  result  of  these  failures.  The  damage 
to  the  owners  was  about  $80,000. 

In  about  the  year  1891  on  the  death  of  the 
former  incumbent,  the  writer  was  appointed 
a  member  of  the  Connecticut  Stat«  Board  of 
Engineers,  having  supervision  of  dams  and 
reservoirs. 

In  regard  to  small  proposed  dam,  the  ques- 
tion as  to  necessitv  of  state  control  in  spe- 
cific cases  has  sometimes  arisen.  I  have  de- 
clined to  decide  these  cases.  If  the  owner 
wished  to  run  the  risk  of  building  without 
approval,  I  saw  no  reason  why  I  should  ob- 
ject. If  the  owner  preferred  to  be  on  the 
safe  side  and  obtain  approval,  my  attitude 
was  unchanged. 

When  plans  and  specifications  were  sub- 
mitted to  me  for  approval,  I  first  gave  atten- 
tion to  the  dimensions  of  the  spillway  and 
learned  the  area  of  the  watershed.  If  the 
spillway  provision  fell  much  .short  of  that 
recommended  by  Fanning,  I  learned  the  char- 
acter of  the  watershed,  the  capacity  of  other 
spillways  on  the  same  stream,  and  the  amount 
of  storage  on  the  stream  above  the  point  in 
question.  I  gained  such  information  as  was 
available  as  to  floods  on  the  stream  in  ques- 
tion and  nearby  streams.  In  the  light  of  such 
knowledge  a  capacity  somewhat  less  than 
Fanning's   was   sometimes   allowed. 

When  the  capacity  of  the  spillway  was 
decided,  it  was  required  that  the  spillway 
masonry  be  of.  sufficient  dimensions  to  bring 
the  resultant  within  the  "middle  third"  of  the 
base  with  the  water  at  level  of  top  of  abut- 
ments with  no  water  downstream  from  the 
dam.  Other  things  too  numerous  to  mention 
were    required. 

In  many,  and  perhaps  in  the  majority  of 
instances,  the  plans  were  made  by  competent 
engineers  and  the  dams  built  unler  careful 
supervision.  In  such  cases  the  duties  of  the 
State  Engineer  were  merely  nominal.  In 
other  cases  the  plans  and  specifications  pre- 
sented called  for  dams  that  were  wholly  in- 
adequate. In  these  cases  new  plans  and  spec- 
ifications were  made  to  the  acceptance  of  the 
State  Engineer,  sometimes  after  many  con- 
ferences. 

When  competent  inspectors  were  constantly 
on  the  work  and  the  State  Engineer  had  faith 
in  the  owner  and  builder,  five  visits  only 
were  made ;  the  first  to  examine  the  site,  the 
last  to  inspect  the  finished  structure,  and 
three  at  intermediate  times.  In  cases  where 
builders  and  engineers  were  inexperienced  in 
dam  building,  and  especially  when  the  only 
engineer  employed  was  also  the  contractor, 
more  frequent  visits  were  made.  In  one  case 
the  work  was  visited  two  or  three  times  a 
week   while   the   masonry   was   in   progress. 

While  the  writer  has  been  a  member  of  the 
State  Board  he  has  had  his  own  plans  for 
dams  approved  by  other  members  of  the 
State  Board  whose  practice  has  been  sub- 
stantially like  that  herein  described.  On  one 
occasion,  the  State  Engineer  required  an  in- 
creased   width    of    embankment. 

In  another  case  a  water  privilege  was  sold 
subject  to  the  provision  that  any  dam  erected 
thereon  should  meet  the  approval  of  an  en- 
gineer employed  by  the  grantor,  who  was  the 
owner  of  the  adjoining  downstream  privilege 
on  which  was  a  large  amount  of  property 
likely  to  be  damaged  in  case  of  failure  of 
the  dam.       The  writer  was  employed  by  the 


grantor,  and  another  member  of  the  State 
Board  represented  the  State.  Quite  a  serious 
controversy  arose,  in  which  several  engineers 
took  part.  The  final  result  was  a  much  safer 
dam  than  the  owner  would  have  built  had  he 
depended   on  his  own  engineer. 

The  following  interesting  question  arose 
on  the  dam  finally  l>uilt:  Is  a  dam  having  a 
substantial  amount  of  earth  embankment  and 
depending  on  non-automatic  gates  to  pass 
freshet  water  "built  in  a  substantial  and  safe 
manner  ....  and  ....  strong  and  se- 
cure"  in  the  meaning  of   the  statute? 

The  State  Engineer  approved  the  plans, 
but  I  declined  to  do  so  un*r  the  deed.  After 
certain  changes  recommended  by  me  had 
been  made  in  the  plans,  however,  my  em- 
ployers entered  into  an  agreement  allowing 
the"  building  of  the  dam  in  the  manner  above 
described.  These  dams  are  much  used  in 
Michigan  when  the  water  level  in  ponds  on 
large  watersheds  is  wholly  controlled  by 
Taintor  gates,  there  being  practically  no  spill- 
ways, except  a  narrow  space  through  which 
to  float  logs. 

The  25  or  more  cases  in  the  writer's  ex- 
perience may  be  divided  into  three  classes. 
1.  When  plans,  specifications,  and  inspection 
are  under  the  supervision  of  competent  engi- 
neers in  the  employ  of  the  owner.  In  this 
class  state  ccmtrol  is  merely  nominal.  2. 
When  the  engineer  employed  by  the  owner  is 
inexperienced  in  dam  building.  Generally 
such  engineers  cheerfully  modify  their  plans 
at  the  request  of  the  State  Engineer,  but  not 
always.  3.  When  the  owner  depends  on  the 
contractor  for  his  engineering.  In  both  the 
second  and  third  cases,  the  work  of  the  State 
Engineer  has  been  very  important. 

In  the  opinion  of  the  writer  the  law  has 
done  much  good  in  Connecticut,  but  it  is  de- 
ficient in  many  respects,  among  which  are  the 
following:  1.  There  is  no  provision  for  a 
hearing  of  interested  parties.  2.  There  is  no 
provision  for  filing  plans  and  specifications, 
so  that  any  one  can  tell  how  a  dam  is  to  be 
built,  or  has  been  built.  3.  The  State  Engi- 
neer cannot  take  the  initiative  in  the  case  of 
unsafe   dams   already   built. 


Comparative  Tensile  Strengths  of  Mor- 
tars Made  With  Natural  Sea  Sand 
and  Four  Kinds  of  Artificial 
Sand. 

.Artificial  sand  for  mortar  is  perhaps  held 
by  the  average  builder  as  inferior  to  natural 
sand.  There  is  logic  in  this  preference:  the 
natural  material  has  withstood  the  decay 
and  attrition  of  time  until  most  of  the  weak- 
er materials  have  disappeared  and  those 
which  remain  are  in  a  large  measure  the 
choicest  in  strength  and  hardness.  Natural 
sand,  however,  unless  washed,  is  less  pure 
than  artificial  sand,  and  in  other  respects  it 
is  of  less  certain  standard.  Made  of  stone 
of  comparable  character  artificial  sand  is 
quite  as  good  a  material  for  mortar  and  in 
many  instances  is  a  better  material  than  nat- 
ural sand  as  it  ordinarily  comes  to  the  work. 
There  are  many  tests  in  support  of  this  claim 
and  we  summarize  here  the  results  of  one 
which  was  presented  at  the  recent  congress 
of  the  International  .Association  for  Testing 
Material  by  l\lr.  Gassier  of  the  harbor 
works  at  Marsailles,  France. 

The  natural  sand  tested  was  a  sand  re- 
sulting from  the  disintegration  of  silicious 
rocks  and  having  regular  rounded  grains. 
The  test  sand  was  prepared  by  freeing  the 
natural  sand  of  its  biggest  particles,  of  which 
it  contains  a  relatively  small  quantity,  by 
passing  it  either  through  a  sieve  of  wire 
gauze  having  7  meshes  per  square  centimeter, 
or  through  sheet  metal  perforated  with  holes 
.5   mm.   in   diameter. 

The  artificial  sand  No.  1  was  obtained  by 
crushing  a  calcareous,  nearly  pure  material. 
It  is  sand  "just  as  it  comes,"  produced  simply 
by  eliminating  pieces  having  dimensions  of 
more   than   0.01    m.,   after  crushing. 

The  rock  utilized  for  the  manufacture  of 
the  artificial  sand  No.  2  contains  a  considers- 
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ble   portion    of    clay,   which   is    derived    from 
the  strata  and  their  joints. 

The  sand   No.  3  was  obtained  by  crushing 
a    natural    mixture    of    fine    silico-calcareous . 
sand  and  of  calcareous  pebbles.     The  grains 
of  the  natural   sand  are   round,   those   of  the 
crushed   product  angular. 

The  sand  No.  -1  was  produced  by  crushing 
the  debris   of  paving  blocks   of   porphyry.' 

The  mortar  was  molded  into  briquettes  of 
standard  form  for  tension  tests  and  into 
■cubes  for  compression  tests.  A  summary  of 
the  results  is  as   follows : 

Lime  Mortars. — Apart  from  very  rare  ex- 
ceptional cases,  the  mortars  made  with 
crushed  sand  are  superior,  and  much  supe- 
rior, to  the  mortars  prepared  with  St. 
Raphael  sand.  Sometimes  the  strengths  of 
the  mortars  mixed  with  crushed  sand  have 
■exceeded  the  strengths  of  lime  pastes.  The 
tensile  strengths  of  the  artificial  sand  No.  2 
"have  alone  in  the  series  manufactured  in  Sep- 
tember,  1895,  and  June,  1896,  sometimes 
proved  a  little  inferior  to  the  sand  from  St. 
Raphael. 

Cement  Mortars. — In  series  No.  2  the 
strengths  of  the  artificial,  sand  No.  2  and 
sometimes  also  the  strengths  of  the  artificial 
sand  No.  4  are  in  general  smaller  than  those 
of   the  sand   from   St.   Raphael 

In  series  No.  3  we  notice  the  same  fact 
for  the  artificial  sand  No.  2  as  regards  ten- 
sile and  crushing  strengths. 

In  series  No.  4  the  strengths  of  the  artifi- 
cial  sand   No.  2  are.   in  the  tensile  tests,   su- 


perior to  those  of  the  sand  from  St.  Ra- 
phael except  in  the  four  years'  tests;  the 
strengths  of  the  artificial  sand  No.  1  are,  at 
the  end  of  four  years,  inferior  to  those  of 
the  sand  from  St.  Raphael.  In  the  compres- 
sion tests  the  crushed  sands  have  always 
come  out  better   than   the  sea  sand. 

Summing  up,  we  find  that,  as  regards  both 
tensile  strengths  and  crushing  strength,  the 
strengths  of  the  crushed  sands  are  notably 
superior  to  those  of  the  sand  from  St. 
Raphael.  The  exception  observed  in  the 
fourth  series  of  experiments  with  respect  to 
the  artificial  sand  No.  1  is  no  doubt  due  to 
some  particular  circumstance  which  we  do 
not  know.  The  other  exception  concerning 
the  artificial  sand  No.  2  is  explained  by  the 
presence  of  rather  considerable  quantities  of 
clay  in  this   sand. 


A  List  of  High  Capacity  Testing  Ma- 
chinery in  the  United  States. 

Engineers  exhibit  an  increasing  tendency 
not  to  be  satisfied  with  the  results  of  small 
specimen  tests ;  they  are  demanding  more 
and  more  frequently  tests  of  full  size  struc- 
tural members — columns,  eye-bars,  and  girders 
duplicating  those  to  be  used  in  actual  con- 
struction. This  demand  has  necessitated  an 
increased  provision  of  testing  machines  of 
large  capacity.  While  transverse  tests  of 
some  full-size  pieces  can  be  performed  by 
means   of   machines   of   a  capacity  of   100.000 


lbs.,  tensile  and  compressive  tests  of  similar 
pieces  are  practically  impossible  with  ma- 
chines of  less  than  300,000  lbs.,  and  many  are 
impossible  without  machines  of  far  greater 
capacity.  In  a  paper  before  the  International 
Association  for  Testing  Materials  by  Prof. 
Gaetano  Lanza  reference  is  made  to  a  num- 
ber of  testing  machines  of  over  300,000  lbs. 
capacity  which  have  been  built  or  are  being 
built  for  .American  Laboratories,  and  from 
this  paper  we  have  compiled  the  following 
list: 

Laboratory.  Capacity,  lbs. 

Watertown  Arscniil.  Watertown,  Mass.  800.000 
Bureau  of  Standards,  Washington,  D.C.  2.300,000 
Bureau  of  Standards,  Washington,  D.C.  1,115,000 
Bureau  of  Standards,  Washington,  D.C.IO, 000,000 
Phoenix  Bridge  Co.,  PhoenixvUle,  Pa..  2,400,000 
American  Bridge  Co.,  Cambridge.   Pa..   4,000,000 

American  Steel  &  Wire  Co ^OO-SSS 

Pressed  Steel  Car  Co '''>2'??5 

Scullln,  Gallagher  Iron  &  Steel  Co oOO,000 

American   Steel   Foundries  Co '•""•Xx'' 

Bethlehem  Steel  Co '•'"'•SSS 

Carnegie  Steel   Co.   (three) •*'2'5?2 

Michaels   Steel   Co ■'2"'952 

Johnson    Co ^•'S'SS? 

Jones   &   Laughim ■'59'2'S 

Inland    Steel    Co ''^2'?S2 

Lorain   Steel   Co 13"-25S 

McConwav  &  Torley  Co ''•'S'SS? 

Republic  Iron  &  Steel  Co *1M^^ 

Worth    Brothers    •'?9-222 

Baltimore  &  Ohio  R.  R ^SS-?"? 

Pittsburg  Testing  Laboratory S'^'-S?? 

Unlversitv    of    Illinois ^^S-SS" 

Lehigh   University    55MS2 

Massachusetts   Institue  of   Technology.      300,000 

Unlversitv   of    Pennsylvania 600,000 

Purdue  University   ^""•SSx 

Rensselaer   Polytechnic   Institute 1,200,000 

West   Virginia   University     „•  22 

Unlversitv  of  Wisconsin 600.000 


An     Automatic    Tipple    for    a    Bucket 
Hoist. 

A  design  for  a  tipple  which  will  automat- 
ically empty  a  bucket  rising  from  a  shaft  is 
illustrated   in  the  accompanying  sketch.     Tlie 


Sketch     of    Automatic    Tipple    for    Bucket 
Hoists. 

dumping  movement  is  accomplished  without 
the  use  of  an  auxiliary  line,  or  of  clutches  or 
triggers  and  without  stopping  the  bucket  to 
make  a  short  lift.  The  mechanism  comprises 
a  filling  chute  A  having  a  bale  and  a  s\ying- 
ing   arm  B    which  is   attached   by  a  chain  to 


the  chute  bale.  Otherwise  the  construction 
consists  of  the  regular  four-post  head  frame. 
The  bucket  is  of  ordinary  type  e.xcept  that  it 
is  provided  with  a  ball  above  and  below  as 
indicated. 

In  operation,  the  top  ball  of  the  rising 
bucket  engages  the  lower  end  of  the  swing- 
ing arm  and  lifts  it  and  the  chute  to  the  po- 
sitions indicated  by  the  dotted  lines.  The 
lower  ball  of  the  bucket  catches  in  a  V-shaped 
slot  in  the  tail  end  of  the  chute  and  prevents 
the  bucket  from  sliding  down  the  tilted  chute. 
When  the  hoisting  rope  is  slacked  the  weight 
of  the  bucket  carries  the  swinging  arm  and 
chute  back  to  their  original  positions. 

The  tipple  illustrated  has  been  placed  on 
the  market  bv  the  Proctor  Engineering  Co., 
New   York,  N.  Y. 


Method    of    Constructing    a    Shaft    by 
Raising,  Using  a  Working  Platform 
Suspended  from  a  Cable  Hang- 
ing Through  a  Bore  Hole. 

A  novelty  in  methods  employed  in  driv- 
ing mine  shafts  by  working  upw;irds,  or  by 
raising,  was  employed  at  tlie  mines  of  the 
Nowata  Lead  &  Zinc  Co..  as  noted  briefly 
in  our  issue  of  Oct.  9.  An  article  by  Mr. 
Lucius  L.  Wittich  in  "Mines  and  Minerals" 
describes  the  operations  in  more  detail  and 
gives  some  general  figures  of  costs.  We  take 
the  following  data  of- genera!  interest  from 
Mr.  Wittieh's  paper : 

The  raising  method  was  decided  upon  after 
bids  had  Ijeen  received  for  sinking  the  shaft. 
The  lowest  bid  received  was  $1.5.50  per  foot, 
for  a  shaft  5  ft.  x  7  ft.  in  the  clear,  put  down 
to  a  depth  of  210  ft.  This  would  have  meant 
an  expenditure  of  $3,255,  to  say  nothing  of 
the  greater  lime  required.  Although  the  up- 
raising was  Durely  an  experiment,  the  first 
instance  of  the  kind  in  the  Missouri-Kansas- 
Oklahoma  district,  and  although  many  unfore- 
seen difficulties  arose  which  can  be  remedied 
in  subsequent  operations  of  a  similar  nature, 
the  aggregate  cost  uf  upraising  the  shaft  was 
only  $1,273.58,  or  $6.0()  oer  foot.  This  saving 
of  $1,981.42  has  convinced  the  company  that 
where  it  is  possible  to  start  at  the  bottom, 
that  is  the  wise  course  to  pursue.  The  com- 
pany has  started  a  second  upraise  for  a  shaft. 


and  it  is  safe  to  prophesv  that  the  cost  figures 
will  show  a  still  greater  saving. 

The  existence  of  a  6-in.  drill  hole  at  a  point 
where  his  company  desired  to  sink  a  new 
shaft  caused  Mr.  Correll,  the  superintendent, 
to  consider  the  advisability  of  using  the  hole 


rig.      1 — Sketch      Showing      Method     of 
Upraising. 


as  a  medium  through  which  a  cable  could  be 
passed,  to  sunport  a  working  platform  at  the 
lower  end.  Figure  1  shows  the  plan  adopted 
in  upraising  for  the  shaft.  .\t  the  top,  near 
the  drill  hole  opening,  was  stationed  a 
hoister,   which   was  operated   so  little  of  the 
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time  that  an  exp  nditure  of  50  cts.  a  day  for 
natural  gas  for  fuel  defrayed  the  cost,  s 
this  was  a  minimum  Rzt  rate  it  was  in  excess 
of  what  the  gas  would  have  cost  if  the  gas 
actually  used  had  been  paid  for.  The  drill 
hole  extended  into  the  drifts  of  the  mine,  the 
distance  from  the  surface  to  the  roof  of  the 
drift  where  the  drill  broke  through  being  210 
ft.  Through  the  drill  hole  was  lowered  a 
%-in.  cable,  which  passed  over  a  pulley  in  a 
derrick  and  thence  to  the  hoister. 

At  the  lower  end,  the  cable  was  attached  to 
a  specially  constructed  platform,  built  of  2x4 
and  4x4-in.  oak  lumber,  the  size  of  the  plat- 
form being  4  ft.  8  in.  x  6  ft.  8  in.,  thus  leav- 
ing 2  ins.  in  the  clear,  all  around,  when  the 
platform  was  hoisted  into  the  upraise.  The 
aggregate  weight  of  the  platform,  operators, 
and  equipment  was  800  lbs.,  divided  as  fol- 
lows: Stoping  drill,  110  lbs.;  steel,  50  lbs.; 
two  operators,  800  lbs. ;   platform,  340  lbs. 

Starting  the  shaft  in  the  roof  of  the  drift 
was  much  the  same  as  starting  it  in  solid 
ground  at  the  surface.  The  5x7  ft.  space  was 
marked  out,  with  the  drill  hole  at  its  center, 
and  the  work  of  shooting  down  the  rock 
started.  The  nlatform  was  supported  by  four 
iron  bars,  fastened  at  the  corners  of  the  plat- 
form, and  meeting  at  a  point  above  the  cen- 
ter, high  enough  to  permit  the  operators  to 
work  freely.  A  hook  permitted  the  cable  to 
be  detached  from  the  platform :  thus  when 
shots  were  fired  the  platform  was  lowered  to 
the  floor  of  the  drift  and  pulled  to  a  point 
of  safety  to  be  out  of  the  way  of  falling 
rock,  while  the  detachable  cable  was  hoisted 
up  the  drill  hole  in  order  that  it  might  not  be 
damaged  by  the  blast. 

From  the  time  the  first  round  of  shots  was 
placed  in  the  roof  of  the  upraise  until  the 
shaft  was  completed,  cribbing  being  included, 
52,  8-hr.  shifts  were  required.  This  was 
about  a  third  of  the  time  usually  required  for 
sinking  a  shaft  of  similar  dimensions.  The 
cribbing  was  installed   from  the  bottom  up. 

In  upraising.  14  holes  were  driven  to  a 
depth  of  5  ft.  in  the  roof,  as  shown  in  Fig.  2. 
Six  of  these  corresponded  to  the  ordinary 
sump  holes  used  in  sinkiu"  a  shaft  from  the 
top  down,  while  eight  corresponded  to  the  cut 
holes,  four  of  these  being  driven  near  the 
corners  and  four  along  the  edges,  midway 
between  the  corner  holes.  F^ch  hole  was 
loaded  with  four  sticks  of  dynamite,  a  total 
of  56  sticks  for  one  charge.  Forty  per  cent 
dynamite  was  used.  During  the  upraising  of 
the   first    100    ft.   the   shots   were   fired    from 


below,  the  electrical  shot  firer  bemg  stationed 
in  a  drift.  During  the  remamder  of  the 
work  the  shots  were  fired  from  the  surface. 
A  signal  cord  down  the  drill  hole  enabled  the 
operators  to  signal  to  the  hoisting  engmeer. 
The  18  ft.  of  surface  soil  was  shot  down 
at  a  single  blast,  the  drill  hole  being  plugged 
at  the  bottom  and  loaded  with  dynamite. 
The  result  of  the  blast  was  an  opening  more 
than  large  enough  to  accommodate  an  ordi- 
narv  mine  bucket,  and  in  this  bucket  work- 
men were  lowered  and  the  edges  blasted  out 
and  trimmed.  It  was  this  final  step  that  Mr. 
Correll  considers  his  one  big  mistake.  He 
believes    matters    could    have    been    expedited 
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Fig.   2 — Sketch    Showing    Lay-Out    of    Holes 
for   Raising   the    Shaft. 

by  first  sinking  from  the  surface  down  to 
the  hard  limestone,  then  beginning  the  up- 
raise. As  it  was,  an  enormous  mass  of  sur- 
face dirt  was  shot  into  the  drifts  when  the 
surface  was  blasted  down,  and  this  became 
a  sticky  mass  following  a  heavy  rain.  It  was 
almost  impossible  to  remove  it,  and  as  a  re- 
sult much  valuable  time  was  lost.  The  sur- 
face caved,  also,  to  some  extent,  but  heavy 
concrete  walls  were  built  down  to  the  lime- 
stone,  thus   making  it   secure. 

The  upraising  method  has  many  advan- 
tages over  the  former  methods  of  shaft  ex- 
cavating employed  in  the  district.  Ordinarily 
in  shaft  sinking  the  necessity  of  removing 
the  pumps  before  each  blast,  or  the  necessity 


of  at  least  covering  them  with  heavy  timbers, 
is  of  greatest  importance.  Repairs  are  con- 
stantly being  made  to  the  pumps  as  the  result 
of  damage  from  the  shots.  Water  is  inva- 
riably rising  in  the  sump. 

The  cost  item  of  $1,273.-58  includes  the  fuel, 
wages,  powder  and  timbering.  It  also  in- 
cludes the  purchase  price  of  the  stope  drill, 
ffiS.  However,  it  does  not  include  the  cost 
of  sinking  the  6-in.  drill  hole,  which  was 
already  at  hand.  If  it  had  been  necessary  to 
sink  such  a  hole,  the  added  cost  would  have 
been  80  cts.  per  foot,  including  the  casing, 
meaning  a  total  of  ?168  to  be  added  to  the 
figures    already    given. 

At  all  times  the  ventilation  was  good,  as 
the  fumes  quickly  lifted  through  the  drill 
hole.  In  this  respect  the  method  is  even 
better  than  the  methods  of  upraising  em- 
ployed in  many  of  the  western  mines,  where 
pens  are  built  to  hold  the  working  plat- 
forms. In  such  cases,  the  air  may  become 
foul  at  the  highest  point  of  operation. 

Cost  of  Sinking  a  Shaft  100  Ft.  Deep. 

The  following  costs  of  sinking  a  shaft  100 
ft.  deep  in  the  Goldfield  district  of  Nevada 
were  published  in  a  recent  issue  of  the  "En- 
gineering and  Mining  Journal."  .\\\  the  work 
was  done  by  hand  and  at  the  time  wages  and 
supplies  were  higher  than  at  present. 

The  shaft  was  started  at  a  point  where 
rock  was  encountered  near  the  surface.  All 
drilling  was  done  by  hand,  although  augers 
were  used  much  of  the  time  for  puttiig  down 
the  holes,  as  the  rock  was  soft.  The  sinking 
and  timbering  to  100  ft.  required  60  days 
from  the  time  ground  was  broken.  Wages 
were  $4.50  per  shift  of  eight  hours.  All 
hoisting  was  by  windlass. 

The  shaft  was  a  double  compartment  one, 
each  compartment  being  4V4x4%  ft.  in  the 
clear.  The  timber  used  was  Oregon  pine 
and  it  cost  $40  per  M.  ft.  B.  M.,  delivered  on 
the  ground.  The  shaft  timbers  w-ere  all  8 
ins.  square,  with  the  exception  of  the  center 
side  posts  and  the  center  cross-pieces,  which 
were  6x8  ins.  The  sets,  which  were  framed 
by  hand,  had  .5-ft.  centers  and  were  solidly 
lagged  with  2-in.  plank.  The  costs  were  as 
follows : 

Total  Cost.     Per  Ft. 

Labor    $1,255.50       $12,555 

Timbers    542.34  5.425 

Explosives   138.33  1.383 

Tools  and  supplies   92.61  0.92* 

Office    expense    9.75  0.097 

Tot-il    $2,038.53       $20,384 
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Comparative   Costs  of   Various   Meth- 
ods of  Paying  for  Repaving  in 
New  York  City. 

The  method  of  paying  for  the  necessary 
renewal  of  pavements  varies  in  diflerent  ci- 
ties; in  some  cases  at  least  a  part,  and  in 
other  cases  all,  of  the  expense  of  such  work 
is  assessed  directly  upon  the  property  bene- 
fited, as  in  the  case  of  original  pavements. 
The  policy  of  the  City  of  New  York  in  re- 
gards to  this  question  has  been  the  subject 
of  two  special  reports  which  have  been  sub- 
mitted to  the  Board  of  Estimate  and  Appor- 
tionment, and  are  summarized  in  the  last 
annual  report  of  Mr.  Nelson  P.  Lewis,  Chief 
Engineer  of  the  Board.  In  his  report  Mr. 
Lewis  gives  some  interesting  data  on  the 
annual  cost  to  property  owners  of  repaving 
under  the  direct  assessment  plan,  by  budget 
appropriation,  and  by  issuance  of  short  term 
corporate  stock  and  long  term  corporate 
stock. 

In  order  to  make  an  intelligent  comparison 
between  the  cost  to  the  owners  of  property 
in  different  parts  of  the  city  between  the 
direct  assessment  for  repaving  and  the  cor- 
responding share  of  that  property  of  the  cost 
of  interest  and  amortization  of  bonds  issued 
to    cover    the    cost    of    repaving,    specific    in- 


stances have  been  taken  and  computations 
made  of  the  share  of  the  property  selected 
of  the  cost  of  a  pavement  renewal  and  the 
share  of  that  same  property  in  caring  for 
the  bonds  if  the  renewals  are  paid  for  by 
the  city  at  large,  or  its  share  of  the  expense 
if  it  'S  met  from  money  included  in  the 
budget  and  raised  in  the  annual  tax  levy.  It 
is  assumed  in  all  cases  that  a  substantial 
foundation  has  been  provided  upon  which 
the  successive  pavements  can  be  laid.  It 
must  be  admitted  that  this  is  not  now  the 
case,  but  that  a  considerable  portion  of  the 
funds  appropriated  for  repaving  is  expended 
in  supplying  such  foundations.  In  the  com- 
putations it  is  also  assumed  that  the  cost  of 
the  pavement  up  to  the  curb  lines  of  the 
street  upon  which  the  property  fronts  shall 
be  assessed,  and  that  only  the  "portion  of  the 
intersections  between  the  curb  lines  shall  be 
cared  for  at  the  expense  of  the  city  at  large, 
and  also  that  where  there  arc  surface  rail- 
way tracks  in  the  street  the  pavement  be- 
tween the  tracks  and  rails  and  2  ft.  outside 
will  be  renewed  by  the  railway  company 
without  expense  either  to  the  abutting  prop- 
erty or  to  the  city  at  large.  The  cost  of 
providing  a  new  wearing  surface  is  estimated 
at  from  $1.50  up  to  $3  per  square  yard,  the 
former  corresponding  with  an  asphalt  pave- 
ment  on   a   residential   street,   and   the   latter 


with  a  well-laid  stone  pavement  on  a  street 
carrying  heavy  traffic.  The  life  of  the  pave- 
ment or  the  interval  between  renewals  is  es- 
timated to  be  from  10  to  18  years,  the  for- 
mer for  heavy  traffic  streets  and  the  latter 
for  residential  streets,  although  there  wiU 
doubtless  be  cases  in  which  pavements  on 
streets  of  the  latter  class  will  last  as  long  as 
25  years.  It  is  obvious  that  the  higher  the 
assessed  value  of  the  property  the  more  ad- 
vantageous it  would  be  to  pay  cash  for  a  re- 
newal of  the  pavement  when  necessary  than 
to  assume  its  share  of  the  amortization  and 
interest  charges  for  bonds  if  the  entire  cost 
of  repaving  were  assumed  by  the  city  at 
large,  but  it  is  difficult  to  realize  the  differ- 
ence in  the  cost  of  these  two  methods  to  val- 
uable property  and  the  result  of  the  computa- 
tions is  quite  startling.  If  the  assessment 
plan  would  be  greatly  to  the  advantage  of 
property  having  a  high  assessed  value,  it 
may  be  contended  that  it  would  be  corres- 
pondingly disadvantageous  in  undeveloped 
sections  where  there  is  a  large  amount  of 
vacant  property,  but  it  must  be  remembered 
that  the  problem  under  consideration  is  that 
of  repaving  after  one  original  and  substan- 
tial pavement  shall  have  become  worn  out 
and  a  renewal  is  necessary.  The  more  un- 
developed is  the  territory  in  which  this  first 
pavement  is  laid,  the  less  it  will  be  used  and 
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the  longer  should  be  its  life,  so  that  the  time 
when  a  new  wearing  surface  is  necessary  w:ll 
be  prolonged,  and  when  that  time  comes  it 
is  probable  that  there  will  be  little  vacant  or 
unproductive  property.  The  basis  for  the  fol- 
lowing computations  is  the  assessed  vahic  for 
real  estate  for  1911  and  the  amount  raised 
by  taxation  for  that  year.  The  mileage  of 
pavements  to  be  cared  for  is  increasing  very 
rapidly,  and  it  may  safely  be  assumed  that, 
even  if  suitable  foundations  were  already 
provided,  at  least  $5,000,000  will  be  required 
annually  for  repaving  if  the  streets  of  the 
city  are  to  be  kept  in  proper  condition.  This 
amount  will  increase  gradually,  but  at  the 
same  time  the  assessed  values  of  real  estate 
will  increase,  so  that  the  burden  upon  prop- 
erty of  a  certain  assessed  value  in  caring  for 
bonds  issued  or  appropriations  made  for  this 
purpose  will  not  vary  materiallv.  For  each 
$1,000,000  in  the  budget  for  1911,  real  estate 
with  an  assessed  value  of  $1,000  had  to  pav 
$0.1283.  If,  then,  $5,000,000  were  included  in 
the  budget  to  meet  the  cost  of  repaving,  real 
estate  having  an  assessed  value  of  $1,000 
would  be  called  upon  to  contribute  $0.l'i415. 
If  the  funds  for  repaving  were  raised  by  the 
issue  of  10-year  bonds,  the  annual  contribu- 
tion for  amortization  at  3  per  cent  interest 
would  be  8.72  per  cent,  while  the  interest  on 
10-year  bonds  would  doubtless  be  4%  per 
cent,  a  total  of  13.22  per  cent  for  interest  and 
sinking  fund.  In  ten'  years  there  would  be 
$50,000,000  of  these  bonds  outstanding,  and 
the  annual  burden  for  interest  and  sinking 
fund  which  must  be  provided  in  the  tax 
budget  would  be  $6,610,000,  amountin.g  to  a 
tax  of  $0,848  on  each  $1,000  of  assessed  value 
of  real  estate.  If,  as  has  heretofore  been 
the  practice,  repaving  bonds  run  for  50  years, 
the  amortization  at  3  per  cent  interest  would 
arncunt  to  0.89  per  cent  annually,  while  the 
interest  for  50-year  bonds  mav  be  assumed 
to  be  4  per  cent,  a  total  of  4.89  per  cent  for 
interest  and  sinkine  fund.  At  the  end  of 
50  years  there  would  be  $250,000,000  of  these 
bonds  outstanding,  involving  an  annual  bur- 
den to  be  raised  by  taxation  of  $12,225,000, 
which  would  correspond  with  a  tax  of  $1,568 
on  each  $1,000  of  assessed  value  of  real  es- 
tate. In  the  above  and  the  following  com- 
putations no  account  has  been  taken  of  the 
50-year  bonds  to  the  amount  of  about  $35,- 
000,000  issued  for  repaving  from  1902  to 
1911,  inclusive.  These  bonds  must  be  cared 
for  by  taxation,  and  their  existence  will  in 
no  way  afTect  the  future  repaving  policy  of 
the  city  except  as  an  example  of  what  should 
be  avoided. 

The  series  of  comparisons  which  follow 
.were  suggested  by  a  report  preparied  by 
members  of  the  staff  of  the  Finance  Depart- 
ment for  the  Committee  on  New  Sources  of 
City  Revenue.  The  results  which  would  fol- 
low the  adoption  of  the  direct  assessment 
plan  in  the  few  illustrations  given  in  that 
report  were  so  startling  that  its  application 
has  been  carried  farther,  with  the  result 
which  has   been   indicated. 

Oflice  buildings  or  hotels  of  great  value 
occupying  very  costly  sites  will  first  be  con- 
sidered. Of  these  several  examples  will  be 
taken. 

The  Metropolitan  Life  Insurance  Building 
covers  the  block  bounded  by  23rd  St.,  24th 
St.,  Madison  Ave.  and  4th  Ave.  It  is  as- 
sumed that  the  pavement  on  23rd  St.  will 
cost  $2  a  square  yard,  and  will  last  for  ten 
years;  on  24th  St.'  it  will  cost  $1.50  a  square 
yard,  with  a  life  of  15  years;  in  Madison 
Ave.,  $2  a  square  yard,  with  a  life  of  12 
years;  and  on  4th  Ave.,  $3  a  square  yard, 
with  a  life  of  ten  years.  The  cost  of  one 
renewal  of  these  pavements  reduced  to  an 
annual  basis  by  dividing  the  cost  of  one  re- 
newal, by  the  estimated  number  of  years'  life 
of  the  pavement,  would  amount  to  $354  a 
vear.  This  property  is  assessed  for  taxes  at 
$12,425,000.  If  $5,000,000  for  repaving  were 
included  in  the  budget  each  year,  the  tax 
which  this  building  would  be  called  upon  to 
pay  for  this  purpose  would  amount  to  $7,- 
970.64.  If,  on  the  other  hand,  the  $5,000,000 
were  raised  by  the  issue  of  10-year  corporate 
stock    every    year,    the    contribution    of    this 


property  toward  the  interest  and  sinking  fund 
on  this  corporate  stock  at  the  end  of  10  years 
would  be  $10,536.40  annually,  and  if  the  pol- 
icy of  issuing  50-year  bonds  were  to  be  fol- 
lowed, the  corresponding  share  of  this  prop- 
erty to  meet  the  carrying  charges  on  the  ac- 
cumulated corporate  stock  would  be  $19,482.40. 

The  City  Investing  Building  has  frontage 
on  Broadway,  Cortlandt  St.  and  Church  St., 
and  its  assessed  value  is  $0,500,000.  The  an- 
nual cost  to  it  of  paying  for  pavement  renew- 
als properly  chargeable  against  it  would 
amount  to  $149.70,  while  its  contribution  to 
a  $5,000,000  annual  budget  appropriation 
would  be  $4,169.75,  to  10-year  corporate  stock 
$5,512.  and  to  a  50-year  corporate  stock 
$10,192. 

The  Temple  Bar  Building,  in  Brooklyn,  is 
at  the  corner  of  Court  and  Joralemon  Sts. 
This  property  is  assessed  at  $1,130,000.  Es- 
timating the  cost  of  a  renewal  of  the  Court 
St.  pavement  at  $2  a  square  yard,  and  its 
life  as  12  years,  and  a  cost  of  $1.75  a  square 
yard  and  a  life  of  15  years  for  the  Joralemon 
St.  pavement,  the  annual  expense  of  rcpave- 
ment  for  this  property  would  be  $47.98  if  di- 
rectly assessed.  Its  share  of  a  $5,000,000  ap- 
propriation in  the  budget  would  be  $660.75, 
while  on  the  basis  of  10-year  corporate  stock 
it  would  be  oblieed  to  pay  annually  $873.44, 
and  under  the  50-year  corporate  stock  plan 
$1,615.04. 

The  Waldorf-Astoria  Hotel  fronts  on  5th 
Ave..  33rd  St.  and  34th  St.  This  property 
has  an  assessed  value  of  $13,435,000.  The 
estimated  cost  of  one  renewal  of  the  pave- 
ment based  upon  liberal  allowances  for  the 
cost  of  such  renewal  and  a  conservative  es- 
timate of  its  life  in  each  case,  and  reduced 
to  an  annual  contribution,  would  be  $407.83. 
The  contribution  which  this  property  would 
be  obliged  to  make  through  taxes  on  an  an- 
nual budget  appropriation  of  $5,000,000  would 
amount  to  $8,618.55  each  year.  For  interest 
and  amortization  on  10-vear  cornnrate  stock 
this  sum  would  he  $11..392.88,  while  for  50- 
vear  corporate  stock  it  would  amount  to  $21,- 
066.66. 

It  would  be  well  to  see  how  property  like 
department  stores  would  be  affected  by  the 
different  methods  of  meeting  the  cost  of  re- 
pavmg. 

The  property  of  .Abraham  &  Straus,  in  the 
Borough  of  Brooklyn,  fronts  on  four  streets, 
namely.  Fulton,  Hoyt  and  Livingston  Sts. 
and  Gallatin  PL,  and  is  assessed  at  $3,221,700. 
Assuming  $2  a  square  yard  as  the  cost  of 
surface  renewals  on  Fulton  St.  and  $1.75  on 
Hoyt  St.  and  Gallatin  PI.,  with  12  years  as 
the  life  of  the  paveinent  in  the  first  two 
streets  and  fifteen  years  for  the  other  two, 
the  annual  burden  upon  this  property  through 
direct  assessment  would  be  $249.22.  Its  share 
of  a  $5,000,000  annual  budget  appropriation 
would  be  $2,066.72.  On  a  10-year  corporate 
stock  basis  this  would  amount  to  $2,732.  and 
on  the  50-year  bond  plan  it  would  be  $5,051.62. 

The  property  of  Frederick  Loeser  &  Co., 
another  department  store  in  the  Borough  of 
Brooklyn,  also  fronting  upon  four  streets, 
namelv,  Fulton,  Bond.  Livingston  and  Elm 
Sts.,  is  assessed  at  $2,854,000.  .\ssuming  the 
same  cost  of  renewal  and  the  same  life  of 
pavement  as  in  the  last  case,  the  annual  cost 
for  repaving  to  this  propertv  would  be  $27.3.- 
33.  Its  share  of  a  $5,000,000  annual  budget 
appropriation  would  be  $1.8.30.84;  on  the  ba- 
sis of  10-year  corporate  stock  it  would  pay 
$2,420.19;  and  for  50-year  corporate  stock, 
$4,475.07. 

The  above  illustrations  will  show  the  enor- 
mous advantage  to  be  derived  by  very  ex- 
pensive property  from  the  plan  of  direct  as- 
sessment for  repaving.  It  is  necessary,  how- 
ever,  to    consider   nroperty   of   other    classes. 

The  Hamilton  Club,  in  Brooklyn,  fronts 
luion  Clinton  and  Remsen  Sts..  on  Brooklyn 
Heights,  and  has  an  assessed  valuation  of 
$11.5,000.  Assuming  the  cost  of  a  pavement 
renewal  on  both  of  these  streets  to  be  $1.75 
a  square  vard  and  its  life  to  be  fifteen  vears, 
the  annual  expense  to  the  Hamilton  Club  for 
direct  assessment  for  repaving  would  be 
$30.56,  while  its  share  of  an  annual  budget 
appropriation,  of   10-year  corporate  stock  and 


50-year  cor"orate  stock  would  be,  respective- 
ly,  $73.77,  $97.52,  and  $180.32. 

An  example  of  high-class  residential  prop- 
erty is  that  of  a  detached  house  on  Clinton 
Ave.,  Brooklyn,  with  a  frontage  of  100  ft. 
and  extending  through  to  Waverly  Ave.  This 
property  is  assessed  at  $115,000,  and  its  an- 
nual burden  for  direct  assessment  for  repav- 
ing would  be  $36.12,  while,  having  the  same 
assessed  value  as  the  Hamilton  Qub,  its 
share  of  this  expense  if  met  by  budgetary  ap- 
propriation or  corporate  stock  would  be  pre- 
cisely the  same  as  in  that  case. 

The  next  instance  taken  will  be  that  of  a 
residence  in  the  suburban  part  of  Brooklyn 
occupying  a  corner  with  a  frontage  of  133 
ft.  4  ins.  on  one  street  and  200  ft.  on  another, 
and  having  an  assessed  value  of  $-53,000.  In 
this  case  the  frontage  is  exceptionally  great, 
and  the  annual  cost  of  repaving  on  the  as- 
sessment basis  would  be  $51.72,  by  burgetary 
aporopriation  $.34,  by  10-year  corporate  stock 
and  50-vear  corporate  stock,  respectively, 
$42.94  and  $83.10. 

A  more  common  type  of  residence  in  a 
high-class  suburban  neighborhood  would  be 
that  of  a  detached  house  occupying  a  lot  70 
ft.  in  width  and  having  an  assessed  value  of 
$20,000.  In  this  case,  assuming  $l.-50  a  square 
yard  as  the  cost  of  a  renewal,  and  eighteen 
years  as  the  life  of  the  pavement,  the  annual 
cost  on  the  assessment  basis  would  be  $9.72, 
while  for  budgetary  appropriation.  10-year 
corporate  stock  and  50-year  corporate  stock, 
it  would  be  called  unon  to  pay,  respectively, 
$12.8.3,  $16.96  and  S31.3G. 

.As  an  instance  of  the  effect  of  this  policy 
upon  residential  orooerty  in  the  Borough  of 
Manhattan,  the  block  on  the  west  side  of 
West  End  Ave.,  between  98th  and  99th  Sts., 
will  be  taken,  and  the  eleven  houses  fronting 
upon  West  End  Ave.  and  running  back  100 
ft.  will  be  considered  as  a  whole.  This  prop- 
erty is  assessed  at  $260,000.  and  the  annual 
cost  of  a  renewal  of  the  pavement  on  West 
End  Ave.  and  the  portions  of  the  two  side 
streets  upm  which  thev  have  frontage,  on  a 
basis  of  SI. .50  per  square  yard  for  one  re- 
newal and  a  life  of  15  years,  would  be  as 
follows :  B-"  direct  assessment.  $94.40 ;  by 
budgetary  appropriation.  $166.79:  by  10-year 
corporate  stock.  !';220.48,  and  bv  .50-vear  cor- 
porate  stock.  $407.68. 

The  property  at  the  northeasterly  corner 
of  3rd  -Ave.  and  146th  St.,  in  the  Borough  of 
The  Bronx,  has  a  frontage  of  27.66  ft.  on  3rd 
Ave.  and  of  93.44  ft.  on  the  side  street.  The 
building  is  of  little  value,  being  assessed  at 
$5,000,  while  the  total  assessment  for  land 
and  building  is  $24,000.  In  this  case,  assum- 
ing $2  a  square  yard  and  a  life  of  twelve 
years  for  the  pavement  on  3rd  .Ave.  and  S1.50 
a  square  yard  and  a  life  of  15  years  on  146th 
St..  the  direct  assessment  for  repaving  would 
involve  an  annual  expense  of  $29.83.  The 
budgetary  appropriation  method  would  in- 
volve an  expense  of  $15.40 ;  on  the  basis  of 
10-year  corporate  stock  the  expense  would  be 
$20.35,  and  for  50-year  corporate  .stock  it 
would  be  $37.63. 

.\  typical  apartment  house  on  the  easterly 
side  of  Prospect  .\ve..  between  Freeman  and 
Jennings  Sts.,  in  the  Borough  of  The  Bronx, 
having  a  frontage  of  40  ft.,  is  assessed  at 
$.36,000.  The  cost  of  renewing  the  Prospect 
.Ave.  pavement  by  direct  assessment,  assuni- 
ing  a  cost  of  $1.75  a  square  yard  and  a  life 
of  15  years,  would  be  $10.38  a  year,  while 
if  met  by  budgetary  appropriation  of  10  or 
50-vear  corporate  stock,  it  would  be,  re- 
spectively. $23.09.  $30.53  and  $.56.45. 

The  next  instance  selected  is  that  of  a 
dwelling  house  on  DeKalb  .Ave.,  in  the  Bor- 
ough of  Brooklyn,  with  a  frontage  of  20  ft. 
and  having  an  assessed  value  of  $10,000.  The 
street  has  a  ro.-idway  34  ft.  wide  and  is  occu- 
pied by  a  double-track  surface  railroad.  Tiic 
area  of  pavement  for  which  this  property 
would  be  responsible  is.  therefore,  very  small. 
.Assuming  the  cost  of  renewal  at  $2  a  square 
vard  ai'd  the  life  of  the  pavement  as  fifteen 
vears,  the  annual  cost  on  an  assessment  ba- 
sis would  be  $2.40.  while  on  the  basis  of 
budgetary  appropriation.  10-ycar  and  50-year 
corporate    stock,    it    would    be,    respectively, 
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Direct 

Description   of  Property.  assess- 
ment. 

1.  Office  building,  Manhattan,  fronting  on  four  streets  $354.00 

2.  Office  building,  Manhattan,  fronting  on  three  streets  149.70 

3.  Office  building,  Brooklyn,  fronting  on  two  streets...  47.98 

4.  Hotel,  Manhattan,  fronting  on  three  streets 407.83 

5.  Department   store,   Brooklyn 249.22 

6.  Department  store,   Brooklyn 273.33 

7.  Club  in  Brooklyn 30..56 

8.  Detached  residence  on  Clinton  Ave.,  Brooklyn 36.12 

9.  Suburban    residence,    Brooklyn,    corner,    with    large 

grounds    51.72 

10.  Typical  suburban  residence  of  best  class,  Brooklyn.  9.72 

11.  Block  of  residences  on  West  End  Ave.,  Manhattan.  94.40 

12.  Business  corner,  The  Bronx,  with  old  building 29.83 

13.  Typical  apartment  house.  The  Bronx 10.38 

14.  Typical  20-tt.  house  in  Brooklyn  block,  with  surface 

railroad  in  street 2.40 

15.  Typical    20-ft.    house    in    Brooklyn    block,    without 

surface  railroad   3.17 

16.  Typical  20-ft.  house  in  block  on  street  50  ft.  wide..  2.22 

17.  House,  16  ft.  S  ins.  wide,  on  50-ft.  street 1.85 

18.  Small    detached    frame    house    with    40-ft.    plot,    on 

60-tt.  street    5.55 


Annual  Cost 
of  Repaving  Under  Several 


Budget 
appro- 
priation. 
.$7,970.64 
4.169.75 
660.75 
8. 618.55 
2. 066.72 
1,830.84 
73.77 
73.77 

34.00 
12.83 
166.79 
15.40 
23.09 

6.41 

6.41 
3.55 
2.89 

2.69 


lO-year 
corporate 

stock. 

$10,536.40 

5,512.00 

873.44 

11,392.88 

2,732.00 

2,420.19 

97.52 

97.52 

42.94 
16.96 
220.48 
20.35 
30.53 


Methods ^ 

50- year 
corporate 

stock. 

$19,482.40 

10.192. OC 

1.515.04 

21,066.66 

5,051.62 

4.475.07 

180.32 

180.32 

83.10 
31.36 
407. 6S 
37.63 
55.45 


8.48 

8.48 
4.86 
3.82 

3.56 


15.30 

15.30 
S.62 
7.00 

6.59 


$6.41,  $8.48  and  $1.5.30.  .Assuming  that  there 
were  no  surface  railway  in  this  street,  the 
area  of  pavement  to  be  laid  at  the  e.xpense 
of  the  abutting  property  would  be  consider- 
ably increased,  but  in  that  case  the  estimated 
cost  of  renewal  could  properly  be  reduced  to 
$1.50  a  square  yard,  and  the  life  of  the  pave- 
ment increased  to  eighteen  years :  in  which 
case  the  annual  cost  on  the  direct  assessment 
plan  would  be  $.3.17,  the  other  figures  remain- 
ing as  before. 

If  we  select  a  more  modest  house  in  a 
block  with  a  frontage  of  20  ft.  on  a  street 
50  ft.  wide,  and  with  an  assessed  value  of 
$5,.500,  a  pavement  surface  costing  $1.50  a 
square  yard,  with  a  life  of  18  years,  would 
involve  an  annual  cost  by  direct  assessment 
of  $2.22,  while  the  policy  of  budgetary  ap- 
propriation, 10-year  corporate  stock  and  50- 
vear  corporate  stock,  would  require  an  an- 
nual tax  of  $3.55,  $4.86  and  8.02,  respec- 
tively. 

A  type  of  house  still  more  prevalent  is 
that  with  a  frontage  of  16  ft.  8  ins.  on  a 
street  similar  to  that  last  described,  and  hav- 
ing an  assessed  value  of  $4,500.  In  this  case 
the  annual  cost  of  pavement  renewal  by  di- 
rect assessment  would  be  $1.85,  while  the 
corresponding  cost  of  the  other  three  meth- 
ods would  be  $2.80,  $3.82  and  $7.06. 

One  more  case  to  be  considered  is  that  of 
a  modest  detached  house  on  a  40-ft.  plot 
fronting  on  a  60-ft.  street,  and  having  an 
assessed  value  of  $4,200.  In  this  case  the 
direct  assessment  plan  would  amount  to  $1.55 
a  year  and  the  others  to  $2.60,  $3.56  and 
$6.50.   respectively. 

Instances  like  the  above,  which  have  been 
selected    at    random    as    typical    cases,    might 


be  multiplied  indefinitely,  but  they  will  be 
briefly   summarized   in   Table   I. 

The  figures  given  above  indicate  the  enor- 
mous and  unfair  burden  of  taxation  imposed 
upon  exceptionally  valuable  property  by  the 
policy  of  issuing  long-term  bonds  to  pay  for 
repaving.  In  all  of  the  eighteen  cases  con- 
sidered there  is  not  a  single  instance  where 
the  policy  heretofore  pursued  of  issuing  bonds 
will  not  involve  a  greater  tax  than  would  a 
direct  assessment  for  all  repaving.  In  but 
three  instances,  Nos.  9,  12  and  18,  which  are 
those  of  a  corner  suburban  residence  with 
e.xtensive  grounds,  an  old  building  on  a  cor- 
ner in  a  business  district,  and  a  frame  cot- 
tage of  small  value  on  a  40-ft.  plot,  would 
the  direct  assessment  plan  cost  more  than 
would  the  provision  of  repaving  funds  either 
by  budgetary  appropriation  or  by  10-year  cor- 
porate stock.  It  has  already  been  pointed 
out,  however,  that  if  one  pavcinent  with  a 
proper  foundation  has  been  provided,  the 
assessed  value  of  the  property  when  a  re- 
pavement  will  reasonably  be  required  will  be 
such  that  the  direct  assessment  plan  will 
probably  be  the   cheaper. 

In  order  to  facilitate  a  comparison  of  the 
cost  of  the  different  methods.  Table  II  has 
been  prepared  in  which  is  indicated  the  an- 
nual cost  of  repavine  by  assessment  for  a 
lot  of  20  ft.  frontage,  other  than  corners,  on 
streets  of  different  widths,  with  or  without 
surface  railroad  tracks.  In  connection  there- 
with there  is  given  in  each  case  the  assessed 
value  which  such  a  lot  would  have  if  such 
cost  were  just  equal  to  what  would  be  the 
share  of  that  lot  in  providing  for  repaving 
hv  a  yearly  budgetary  appropriation  of  $5."- 
000. 000:  then  the  assessed  value  which  would 


TABLE  II.— ASSESSED  V.A.LUES   OF  20-FT.   LOTS,  OTHER  THAN  CORNERS    \r  WHICH  THE 
COST  OF  REPAVING  BY  DIRECT  ASSESSMENT   WOULD   EQUAL  THAT   BY   EACH  OF 

THE    OTHER    METHODS. 

Values  at  Which  Cost  by  Direct 
Assessments  Would  Equal   That  By- 


Surface 

r-Assessm 

Width 

rail- 

Estimated 

Budgetary 

road- 

road 

Cost  per 

Cost  of 

life  in 

Annual 

appro- 

way. 

track. 

sq.  yd. 

renewal. 

years. 

cost. 

priation. 

24 

No 

$1.5C 

$40.00 

1.S 

?2.22 

$  3,461.00 

30 

No 

1.5G 

50.00 

18 

2.77 

4.31S.00 

34 

No 

1.50 

56.67 

18 

3.15 

4,910.00 

34 

Yes 

1.75 

31.00 

15 

2.07 

3,227.00 

34 

Yes 

2.00 

35.55 

12 

2.SS 

4.489,00 

44 

No 

1.50 

73.33 

IS 

4.07 

6.344.00 

44 

Yes 

1.75 

48.71 

15 

3.23 

5.066.00 

44 

Yes 

2.00 

55.55 

12 

4.63 

7.222.00 

50 

No 

1.75 

97.22 

15 

6.48 

30,101,00 

50 

Yes 

2.00 

68.88 

12 

5.74 

S,94S.OO 

50 

Yes 

2.00 

68.88 

10 

6.. 89 

10,740.00 

60 

No 

1.7.'-. 

116.67 

15 

7.78 

]2,12,s.nn 

60 

Yes 

2.00 

91.11 

12 

7.59 

11,832.00 

60 

Yes 

2.00 

91.11 

10 

9.11 

14,201.00 

10-year 
corporate 

stock. 
$  2.618.00 
3.267.00 
3,715.00 
2,441.00 
3,396.00 
4.800,00 
3.S33.00 
."i, 460.00 
7.641.00 
6,769.00 
S, 125. 00 
9,175.00 
S.94S.0O 
10,743.00 


50-year 
corporate 
stock. 
$1,416.00 
1,767.00 
2,009.00 
1.320.00 
1.837.00 
2,596.00 
2,073.00 
2.953.00 
4,133.00 
3, 061.00 
4.394.00 
4,962.00 
4,841.00 
5,810.00 


TABLE   in.— ASSESSED   VALUES   OF  CORNER    LOTS  100  FT.   SQUARE  AT  WHICH  THE  COST 
OF  REPAVING  BY  DIRECT  ASSESSMENT  WOULD   EQUAL  THAT   BY   EACH   OF  THE 


OTHER  METHODS. 


.\ssessed  Value   at   Which 

Cost    by    Direct    Assessment 

, Would   Equal  That  By , 


Width  of 

Surface 

Cost  per 

Cost  of 

Estimated 

roadway. 

railroad  tracks. 

sq.  yd. 

renewal. 

life 

cost. 

Budget 

24  &  30  ft. 

Neither     

$1.50  both.. 

$450.00 

IS 

yrs. . 

.$25.00 

$38,971.00 

30  &  34  ft. 

Neither     

1.50  both.. 

550.00 

IS 

yrs. . 

.    30.55 

47,623.00 

30  &  44  ft. 

Neither     

1.50  &  $1.75 

677.00 

IS 

&  15 

yrs. 

.    42.36 

66,033  00 

30  &  44  ft. 

On  44-ft.  r'dw'y 

I..10  &  $1.75 

493.25 

IS 

&  15 

yrs. 

.    30.09 

46,906.00 

30  &  50  ft. 

On  50-ft.   r'dw'y 

1..10  &  $1.75 

551.38 

IS 

&  15 

yrs. 

.    33.9S 

52,966  00 

44  &  44  ft. 

Neither     

1..50   both.  . 

733.33 

15 

yrs. . 

.  4s.sn 

76,212  00 

40  &  44  ft. 

On  both    

1.75  both.. 

466.66 

15 

yrs. . 

.   31.11 

48,496.00 

34  &  50  ft. 

On  50-ft.  r'dw'y 

1.50  &  $1.75 

584.71 

15 

yrs. . 

.   3S.9S 

60,764.00 

40  &  50  ft. 

On  both    

1.75  &  $2,00 

548.55 

15 

&  12 

yrs. 

.    42.30 

65,940.00 

10 -year 
corporate 

stock. 
$29,481.00 
36,026.00 
49,947.00 
34.483.00 
40,071.00 
57,653.00 
36.686.00 
45,967.00 
49,882.00 


50-year 
corporate 

stock. 
$15,944.00 
19,483.00 
27,015.00 
19,190.00 
21,671.00 
31,180.00 
19,840.00 
24,860.00 
26,977.00 


result  in  an  annual  tax  of  the  same  amount 
in  order  to  provide  for  repaving  by  the  issue 
of  $5,000,000  of  10-year  corporate  stock  an- 
nually, and,  finally,  the  assessed  value  which 
would  make  this  burden  equal  if  the  funds  are 
raised  by  50-year   corporate   stock. 

It  is  safe  to  predict  that  there  will  be  few 
cases  where  the  values  at  the  time  a  repav- 
ing is  required  will  not  be  so  great  as  to 
make  the  direct  assessment  plan  more  eco- 
nomical. 

The  figures  given  in  Table  11  are  for  other 
than  corner  property.  In  the  estimates  of 
the  cost  to  special  pieces  of  property  of  re- 
paving by  direct  assessment,  the  area  to  be 
paid  for  by  such  assessment  extended  to  the 
curb  lines,  leaving  only  a  limited  area  be- 
tween curb  corners  to  be  paid  for  by  the  city 
at  large.  As  the  special  cases  considered  in- 
clude an  entire  city  block  or  extensive  front- 
age upon  one  or  more  streets,  including  a 
corner,  this  treatment  was  entirely  proper, 
but  in  the  case  of  corner  nroperty  of  a  more 
limited  extent,  it  would  be  manifestly  unfair 
to  impose  upon  it  the  entire  cost  of  repaving 
the  area  between  curb  and  building  lines.  In 
levying  assessments  for  original  pavements, 
the  cost  of  all  work  within  the  intersections 
is  spread  over  the  frontage  for  one-half  a 
block  distant  in  every  direction  from  the 
intersection.  If  the  corner  is  an  ordinary 
city  lot.  the  paving  assessment  is  not  levied 
according  to  the  frontage  on  both  streets, 
and  in  such  cases  it  would  be  unfair  to  assess 
for  repaving  according  to  actual  frontage. 
The  equitable  distribution  of  the  cost  of  re- 
paving will  vary  so  greatly  in  individual  cases 
that  in  estimating  the  cost  of  the  assessment 
plan  for  corner  property,  plots  100  feet  square 
with  equal  frontage  upon  both  streets,  will 
be  considered  as  a  unit,  and  the  area  of 
pavement  charged  to  them  will  be  that  di- 
rectly in  front  of  the  plots  to  the  center  of 
the  roadways  of  both  streets,  but  not  in- 
cluding any  part  of  the  intersection  between 
street  lines.  Table  III  has  accordingly  lieen 
prepared  showing  the  expense  to  such  corner 
plots  100  ft.  square  fronting  upon  streets  of 
different  widths,  with  and  without  surface 
railway  tracks,  the  estimated  cost  and  the 
life  of  the  pavement  varying  with  the  proba- 
ble traffic.  In  this  table  is  given  the  assessed 
value  for  which  direct  assessments  will  equal 
the  expense  of  the  other  methods,  nairiely, 
budgetary  appropriations,  10-year  corporate 
stock  and  50-ycar  corporate  stock.  For  any 
greater  values  the  direct  assessment  plan  will 
in  all  cases  be  the  most  economical. 

It  may  be  argued  that  there  will  be  many 
instances  where  corner  plots  100  ft.  square 
will  have  low-er  assessed  values  than  those 
indicated  as  necessary  to  establish  a  parity 
between  the  direct  assessment  plan  and  that 
of  paying  for  repaving  by  the  issue  of  50- 
year  corporate  stock,  and  many  other  cases 
where  the  issue  of  10-year  corporate  stock 
or  budgetary  appropriation  will  involve  a 
lighter  burden  than  would  a  direct  assess- 
ment for  repaving.  It  must  be  remembered, 
however,  that  the  renaving  assessment  will 
not  come  until  the  original  pavement  shall 
have  been  worn  out.  When  that  time  comes 
most  of  the  property  will  have  been  im- 
proved and  will  have  such  a  value  that  the 
assessment  plan  will  be  at  least  as  easy  as 
would  either  of  the  others,  except  in  the  case 
of  houses  with  extensive  grounds  or  plots 
which  are  still  unimproved.  Those  who  can 
afford  to  inaintain  extensive  grounds  in  a 
large  city  can  doubtless  afford  to  pav  for 
pavement  renewals,  while  the  owners  of  un- 
improved lots  will  at  once  add  the  cost  of  a 
new   i)avement   to   their   selling  price. 


The  fifteenth  annual  session  of  the  American 
Mining  Congress  will  be  held  in  Spokane, 
Wash.,  November  25-29  inclusive.  .^mong 
the  most  important  subjects  to  be  considered 
will  be  "Conservation  of  National  Resources," 
"The  Alaska  Coal  Situation."  "Prevention  of 
Mine  Accidents."  "Workmen's  Compensation," 
etc.  Dr.  Joseph  A.  Holmes,  director  of  the 
Bureau  of  Mines,  will  be  one  of  the  most 
promment  of  the  speakers. 


October  23,   1912. 
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Connecticut    an     Example    of    Sound 
Road   Financing,  Construction 

and  Maintenance. 

Sirs : 

I  believe  1  am  one  of  many  regular  sub- 
scribers who  admire  your  leading  article  of 
Sept.  2.5th,  rebutting  the  idea  of  our  "Coun- 
try gone  crazy  on  road  construction."  Dur- 
ing the  past  31  years,  it  has  been  the  pleas- 
ure and  duty  of  the  writer  to  become  fami- 
liar with  the  methods  of  sound  and  unsound 
financing  and  conservative  investment  of  cap- 
ital of  European  and  American  Countries 
and  States  in  road  building,  or  the  contrary ; 
also  the  subsequent  attention  to,  with  more 
or  less  success,  or  the  neglect  of  maintenance 
and  repairs.  Upon  investigations  made  at  in- 
tervals for  many  years  in  several  of  our 
States,  it  is  plain  that  at  least  one  of  the 
States,  Connecticut,  has  proved  itself  to  be 
a  model  in  road  financing,  construction,  main- 
tenance and  repairs.  First,  in  the  past  IC 
years  it  has  e.xpended  $10,000,000  to  build 
roads  so  as  to  constantly  have  the  equivalent 
always  on  hand.  This  invested  capital  exists 
in  lasting  first  construction,  including  proper 
reduction  of  steep  grades,  filling  low  places, 
underdraining  and  otherwise  preparing  its 
subgrades,  foundations,  retaining  walls,  etc., 
so  that  there  remains  only  the  surface  or 
wearing  veneer  to  be  maintained.  When 
bond  issues  have  been  made,  the  money  has 
been  wisely  e.xpended  during  the  long  ad- 
ministration of  its  single  Highway  Commis- 
sioner, Mr.  James  H.  WacDonald,  and  by  his 
trained  engineers  and  workmen.  The  re- 
sulting construction  has  always  outlasted  the 
time  the  bonds  had  to  run.  In  fact  the  basic 
road  construction  and  accessory  work  prom- 
ises to  last  several  generations.  To  assure 
this,  Connecticut  has  a  special  road  main- 
tenance division  of  its  Highway  Department, 
and  executes  maintenance  and  repairs  from 
the  moment  a  road  is  finished.  The  main- 
tenance costs  at  the  low  rate  of  about  $200,- 
000  current  appropriations  annually,  plus  cer- 
tain automobile  tax  receipts.  Maintenance 
is  attended  to  on  the  principle  of  "a  stitch  in 
time  saves  nine."  The  roads  are  practically 
never  out  of  order.  While  basic  grading  and 
general  construction  are  the  same  for  all 
roads,  varying  of  course  with  the  width  of 
roads,  the  surfaces  are  built  of  various  ma- 
terials and  by  various  methods  according  to 
the  kinds  and  amounts  of  existing  and  es- 
timated increased  traffic.  Where  there  are 
not  yet  funds  available  to  solidly  surface 
long  stretches  of  some  roads,  Mr.MacDon- 
ald  has  introduced  his  celebrated  graded 
roads,  which  includes  everything  except  final 
hard  finished  surfaces.  The  temporary  sur- 
faces on  such  graded  roads  are  gravel  or 
other  nearby  available  materials,  sometimes 
only  earth  maintained  with  proper  and  fre- 
quent use  of  the  road  drag.  But.  as  in  most 
of  his  14  trans-state-trunk  roads,  lie  has  used, 
according  to  the  intensity  of  traffic,  etc.,  sur- 
faces of  gravel,  stone  screenings  on  gravel, 
water-bound  macadam,  oil-protected  macad- 
am, bitumipous  road  macadam  by  pouring 
method  and  by  mixing  method.  This  last 
type  of  road  surface  is  practically  asphalt  or 
bituminous  concrete  of  dense,  graded,  mixed 
stone  aggregate,  to  exclude  water  from  the 
aggregate,  and  thus  resist  the  combined  ef- 
fects of  weather  and  traffic  of  automobiles 
and  auto-trucks,  now  numerous  everywhere 
in  that  state.  These  trunk  roads  radiate 
from  near  New  York,  Boston  and  other  pop- 
ulous centers  in  and  adjacent  to  that  State. 
His  local  service  and  auxiliary  roads  for 
products  of  farms,  quarries,  mines  and  fac- 
tories, are  likewise  handled  as  special  local 
problems.  One  of  the  best  things  done  in 
Connecticut  is  to  keep  "cost  data"  of  road 
construction  and  maintenance,  at  reasonable 
intervals,  whether  the  work  is  done  by  con- 
tractors or  by  the  state.  On  the  whole  the 
administration  or  supervision  of  road  con- 
struction and  maintenance  in  that  State  costs 
only  about  S  per  cent  of  all  expenditures. 
The  maintenance  and  repair  of  roads  cost 
but  little  more  than  2  per  cent  annually  of 
the    average    first    cost    of    basic    road    con- 


struction. One  reason  for  such  financial  suc- 
cess and  eflicient  construction,  etc.,  is  the 
road  law  of  Chapter  204  of  11107  and  amend- 
ments thereto  up  to  lOll.  This  Connecticut 
road  law  can  be  obtained  in  pamphlet  form, 
free,  by  addressing  the  Secretary  of  State, 
Hartford,  Conn.  Another  reason  for  suc- 
cess is  the  elimination  of  ordinary  selfish, 
partisan  politics  from  the  Highway  Depart- 
ment, and  continuously  retaining  efficient  men 
in  service,  including  an  able  public  servant 
in  charge  of  the  highways  of  the  State.  The 
writer  speaks  as  a  Road  and  Pavement  En- 
gineer, who  has  made  a  disinterested  exami- 
nation and  who  lives  in  another  State,  where 
such  road  economics,  etc.,  do  not  yet  exist, 
but  where  they  are  hoped  for. 
Faithfully   yours, 

J.  W.  Howard,  C.  K. 
Xew  York  Citv. 


Convict  Labor  in  Highway  Construc- 
tion. 

An  interesting  discussion  of  the  subject 
of  convict  labor  and  its  utilization  in  high- 
way construction  was  given  by  Mr.  Joseph 
Hyde  Pratt,  State  Geologist  of'  North  Caro- 
lina, in  a  paper  presented  at  the  recent  .A.mer- 
ican  Roads  Congress  at  .Atlantic  City.  In  his 
paper,  which  is  reprinted  below,  Mr.  Pratt 
discusses  not  only  the  general  principles  re- 
lating to  the  employment  of  such  labor  but 
also  the  economics  of  employing  this  labor 
in  the  construction  of  improved  roads. 

In  considering  the  convict  question,  two 
general  principles  must  be  kept  in  mind. 
First,  that  a  convict  having  committed  a 
crime  against  society  has  been,  during  his 
arrest,  prosecution  and  conviction  a  large  ex- 
pense to  society,  and,  therefore,  should,  as 
far  as  possible,  compensate  society  for  his 
crime  and  this  expense.  Second :  It  is  nec- 
essary in  the  treatment  of  the  convict  and 
the  work  he  is  required  to  do  to  keep  in 
mind  that  it  is  to  the  interest  of  society  and 
of  the  State  that  the  convict  shall  be  in 
better  condition  physically  and  morally  at  the 
end  of  his  sentence  than  when  he  began,  so 
that  he  will  be  able  again  to  take  his  place 
as  a  member  of  society. 

Formerly  there  was  too  much  tendency  to 
consider  the  convict  as  a  collateral  of  the 
State  out  of  which  just  as  much  income 
should  be  derived  as  possible,  regardless  of 
the  effect  that  the  methods  employed  might 
have  upon  the  convict  himself.  The  author- 
ities did  not  seem  to  realize  that  the  convict 
would  some  day  again  become  a  part  of  so- 
ciety and  a  citizen  of  the  State  and  would 
either  be  an  expense  to  the  State  or  be  a 
source  of  income  to  the  State,  this  being  de- 
pendent upon  the  condition  of  the  convict 
at  the  time  of  his  discharge.  Public  opinion 
is  becoming  almost  unanimous  that  the  leas- 
ing of  convicts  for  any  purpose  should  be 
abolished;  and,  although  it  is  still  in  vogue 
in  certain  States,  there  is  in  these  States  a 
steadily  increasing  sentiment  against  it  and 
a  demand  that  it  shall  cease.  The  convict 
after  he  has  been  convicted  and  sentenced 
then  begins  to  pay  his  indebtedness  to  the 
State  and  we  should  consider  this  indelited- 
ness  paid  when  the  prisoner  is  discharged 
and  then  he  should  be  no  longer  considered 
a  convict,  ex-convict,  jail  bird  or  be  desig- 
nated bv  any  other  term,  such  as  is  con- 
stantly being  applied  to  those  who  have  had 
to  serve  a  prison  sentence :  but  they  should 
be  considered  as  citizens  of  the  community 
and   State  in   which   they  live. 

To  my  mind  one  of  the  main  objects  of 
punishment  of  a  convict  is  to  bring  forcibly 
to  his  mind  the  fact  that  he  has  committed 
a  crime  against  society  but  that  society  will 
be  ready  to  receive  him  again  as  a  citizen 
if  he  makes  good  during  the  serving  of  his 
sentence  and  for  this  reason  every  opportun- 
ity should  be  taken  by  the  State  to  give  the 
convict  every  chance  possible  to  make  a  man 
of  himself.  There  is  no  doubt  that  there  are 
a  great  many  men  who  have  committed  a 
crime  against  society  who  have  not  been  con- 
victed but  are  living  as  respectable  citizens 
in   their   conmninities,   and,   when  we   stop   to 


consider  that  a  majority  of  the  so-called 
crimes  that  are  committed  are  against  laws 
that  have  been  itassed  by  a  majority  of  the 
people  and  sometimes  by  only  a  small  ma- 
jority, showing  that  all  society  is  not  in  ac- 
cord with  the  principle  involved  in  the  law, 
yet  because  the  majority  votes  favorably  to 
it,  the  whole  community  accepts  it  as  the 
best. 

The  problem  reduces  itself  to  the  question : 
What  work  should  the  convict  do  that  will 
be  for  the  best  interest  of  the  State,  the  citi- 
zens of  the  State  and  the  convict  himself, 
as  I  take  it  for  granted  that  all  believe  that 
the  convict  should  do  some  work.  .\ny  labor 
that  may  be  required  of  the  convict  that  is 
in  direct  competition  with  free  labor  is  as- 
suredly not  to  the  best  interest  of  the  citi- 
zens of  the  State  inasmuch  as  it  is  liable  to 
cause  an  unsettled  condition  amongst  the  la- 
borers with  which  the  convict  labor  is  in 
competition.  The  work  that  the  convict  does 
should  be  a  work  that  the  people  of  the  State 
can  feel  that  they  are  deriving  some  direct 
benefit  from  it.  As  stated  before,  we  must 
not  consider  the  convict  as  collateral  out  of 
which  we  are  to  make  the  greatest  income. 
The  methods  that  have  been  used  by  so  many 
States  for  working  their  convicts,  such  as  in 
manufacturing  establishments,  in  mines,  on 
farms,  in  turpetine  forests  and  in  the  con- 
struction of  railroads,  do  not  employ  the 
convicts  in  a  work  out  of  which  the  people 
of  the  State  derive  a  direct  benefit  and  the 
work  is  largely  in  the  interest  of  individuals 
and  private  corporations. 

What  better  work  can  a  convict  be  em- 
ployed in  doing  than  in  the  construction  of 
public  roads,  considering  it  first  from  the 
standpoint  of  the  greatest  good,  to  the  citi- 
zens of  the  State?  A  public  road  is  a  public 
necessity  and  it  belongs  to  all  the  people  of 
the  State.  Everyone  has  the  right  and  priv- 
ilege to  ride  and  drive  on  a  public  road  and 
a  good  public  road  is  a  blessing  to  every 
community    through    which    it   passes. 

Considering  the  scarcity  of  labor  in  our 
rural  sections,  this  is  one  employment  of  con- 
vict labor  which  for  many  years  to  come  will 
not  in  any  way  be  in  competition  with  free 
labor. 

The  finished  product  of  such  employment 
of  convict  labor  is  a  good  public  road  which 
belongs  to  the  State  and  does  not  have  to  be 
disposed  of  in  competition  with  products 
made  by  free  labor.  These  conditions  can- 
not be  obtained  when  convict  labor  is  em- 
ployed in  manufacturing  industries,  in  min- 
ing coal  or  other  mineral  products,  in  farm- 
ing or  in  leasing  convicts  to  railroads  or  other 
corporations.  If  convicts  are  emploved  in 
manufacturing  industries  and  produce  prod- 
ucts other  than  what  are  actually  required  by 
the  penitentiary  in  connection  with  the  main- 
tenance of  the  prisoners,  it  at  once  comes  in- 
to competition  with  similar  products  manu- 
factured by  free  labor  and.  if  the  time  should 
ever  come  when  the  supply  is  much  greater 
than  the  demand,  the  convict-made  goods 
could  probably  be  sold  at  a  lower  price  to 
the  disadvantage  of  the  free  labor  products. 
-And  then  again,  if  there  was  any  serious 
difficulty  in  disposing  of  the  product,  there 
would  be  a  tendency  to  lower  the  price  in 
order  to  dispose  of  it.  This  is  just  as  true 
in  connection  with  the  employment  of  con- 
vict labor  in  mining  coal  and  other  mineral 
products.  In  Tennessee,  where  State  con 
victs  are  employed  in  mining  coal  from  mines 
belonging  to  the  State,  considerable  friction 
has  been  caused  and  still  exists  between  the 
private  operators  of  coal  mines  and  the  Stale 
on  account  of  the  big  advanta.ges  the  State 
has  in  producing  the  coal  to  the  disadvantage 
often  of  the  private  operators.  By  reason  of 
three  conditions  existing  at  the  coal  mines 
belonging  to  the  State,  it  is  able  to  produce 
much  cheaper  than  the  private  operators,  .ind 
there  is  a  tendency  to  sell  at  a  lower  price, 
thus  bringing  it  into  the  sharpest  kind  of 
competition  with  the  coal  produced  by  the 
citizens  of  the  State.  These  three  conditions 
are:  (I)  The  State  mines  have  a  constant 
supply  of  labor  at  all  times:  C2'l  this  hhor 
is   not    disturbed   at   all   by   strikes   or   labor 
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conditions  elsewhere ;  (3)  through  the  State 
Railway  Commission  it  is  no  trouble  for  the 
State  to  always  have  plenty  of  coal  cars  on 
hand  in  which  to  ship  this  coal.  From  the 
above  it  can  readily  be  seen  that  there  is 
bound  to  be  a  great  deal  of  friction  between 
the  Coal  Operators'  Association  and  the  State 
in  regard  to  the  employment  of  convicts  in 
mining  coal.  This  is  a  direct  competition  of 
convict  labor  with  free  labor  and  a  product 
produced  by  convict  labor  with  a  product 
produced  bv   free   labor. 

The  same  principle  holds,  however,  in  con- 
nection with  the  work  of  convicts  on  the 
farm,  except,  of  course,  where  only  a  suffi- 
cient number  are  worked  on  a  State  farm  to 
produce  farm  products  for  use  in  the  main- 
tenance of  the  convicts,  which  should  be 
done.  Where  large  farms  are  bought  up  by 
the  State  and  the  State  goes  into  farming  on 
a  large  scale  to  the  nearly  full  extent. of  its 
force,  the  convicts  do  undoubtedly  enter  into 
competition  with  free  labor.  And  the  con- 
victs do  not  '^reduce  any  product  that  is  of 
any  direct  value  to  the  citizens  of  the  State, 
and,  although  there  may  be  a  considerable 
income  derived  from  the  State  farm  which 
goes  into  the  general  treasury,  yet  the  citi- 
zen himself  does  not  feel  that  he  is  deriving 
any  direct  benefit  from  the  labor  of  the  con- 
vict. All  the  above  forms  of  convict  labor 
do  turn  into  the  State  Treasury  a  certain 
amount  of  revenue  which  is  reckoned  as  net 
profit  from  the  labor  of  the  convict  and,  in 
part,  compensates  for  the  expense  of  the 
county  and  State  in  the  prosecution  and  con- 
viction of  the  criminal.  On  the  other  hand, 
where  the  convicts  are  leased  for  the  purpose 
of  constructing  railways  the  chances  are  99 
out  of  100  that  the  citizens  of  the  State  do 
not  derive  any  direct  benefit  from  the  labor 
of  the  convict.  The  State  usually  receives 
for  this  labor  stock  in  the  proposed  railway, 
which  generally  is  never  worth  iinything. 
Very  often  the  railway  is  sold  for  the  bonds 
so  that  the  stock  is  of  no  value  whatever. 

Convict  labor  can,  however,  be  employed 
in  building  public  roads,  so  that  the  treat- 
ment of  the  convict  both  in  regard  to  his  la- 
bor and  health  will  be  carried  out  to  the  best 
advantage  for  the  btate,  for  the  citizen  and 
for  the  convict. 

In  the  first  place,  it  engages  the  convict  in 
healthful  occupation.  It  is  hard  work  and  no 
man  should  be  forced  to  work  on  the  roads 
whom  the  doctor,  upon  examination,  consid- 
ered unable  to  do  the  work.  It  is  outdoor 
work  and,  for  the  most  part,  in  the  country, 
where  the  air  is  pure  and  there  is  plenty  of 
good  drinkin,g  water :  and  statistics  show  that 
the  health  of  the  convict  who  is  employed  in 
road  construction  and  living  in  the  convict 
camps  is  better  than  that  of  those  in  any 
other  form  of  work.  Of  course,  when  I 
make  this  statement.  I  mean  convict  camps 
that  are  under  the  supervision  of  competent 
men  so  that  the  camps  are  sanitary,  the  rooms 
clean  and  the  food  well  cooked,  clean  and 
wholesome.  It  costs  no  more  to  keep  camps 
in  this  condition  than  in  the  opposite  way, 
but  it  is  necessary  that  they  should  be  under 
State  supervision  and  that  competent  and  re- 
liable men  should  be  in  charge  of  the  in- 
spection  work. 

There  have  been,  and  perhaps  there  are 
still,  abuses  in  convict  camps  and  prisoners 
have  been  mistreated,  underfed,  etc.  I  be- 
lieve that  the  outdoor  work  not  only  im- 
proves the  physical  health  of  the  convicts, 
but,  in  many  instances,  their  experiences  as 
road  builders  have  actually  improved  their 
general  character  and  prepared  them  for  bet- 
ter citizenship.  It  is  a  matter  of  record  that 
many  convicts  connected  with  the  road  camp 
who  have  behaved  themselves  properly  and 
performed  their  work  efficiently  thereby  be- 
ing especially  trusted  and  trained  by  the  ones 
in  charge  of  the  work,  have,  after  the  ex- 
piration of  their  sentence,  obtained  fair  posi- 
tions in  or  near  the  communities  where  they 
had  previously  lived  in  the  convict  camo. 
One  obejction  that  has  been  made  to  the  use 
of  the  convict  in  road  building  is  that  the 
very  publicity  of  the  work  in  exposing  the 
prisoner  to  the  gaze  and  remarks  of  the  pas- 


serby would  have  a  tendency  to  harden  the 
crim'inal.  This  has  not,  however,  been  sub- 
stantiated by  any  statistics  that  can  be  ob- 
tained regarding  convicts.  It  is  necessary 
that  the  prisoner  be  made  to  realize  his  in- 
debtedness to  society  and  that  the  work  that 
is  being  required  of  him  is  simply  in  payment 
of  this  debt,  and,  therefore,  in  his  road  work 
he  is  simply  paying  off  an  indebtedness  and 
fulfilling  an  obligation.  I  believe  as  our  con- 
victs begin  to  realize  this  it  will  have  a  ten- 
dency to  make  them  see  the  justness  of  the 
punishment  that  is  being  meted  out  to  them 
and  they  will  look  upon  their  work  as  some- 
thing to  be  performed  not  as  a  punishment 
but  in  the  fulfillment  of  an  obligation  and 
thus  they  will  pave  their  way  to  becoming 
better   men   and  better  citizens. 

The  question  of  a  uniform  for  the  convicts 
who  are  working  on  the  public  roads  is  one 
that  has  been  given  very  serious  considera- 
tion. The  suit  of  stripes  worn  by  prisoners 
is  simply  a  uniform  and  it  may  be  that  this 
uniform  should  not  be  worn  outside  the  peni- 
tentiary or  stockades.  That,  however,  is  for 
the  different  States  to  decide.  I  see  no  rea- 
son why,  under  certain  conditions,  a  khaki 
uniform  could  not  be  used  to  advantage  for 
the  squads  that  work  the  public  roads,  but 
it  ia  necessary  that  some  uniform  should  be 
adopted  for  the  convict.  This  has  been 
deemed  necessary  for  laborers  in  cities,  as, 
for  instance,  the  white  bridge  of  New  York 
City. 

The  employment  of  convict  labor  in  road 
construction  permits  of  a  permanent  organ- 
ized force  which  can  be  better  maintained 
than  with  free  labor.  Anyone  who  has  had  . 
anything  to  do  with  the  construction  of  roads 
knows  how  hard  it  is  at  times  to  obtain  suffi- 
cient labor  with  which  to  do  the  work  that 
is  required  and  that  it  is  almost  impossible 
to  keep  a  permanent  organized  force  of  men 
employed  in  road  construction.  With  the 
convicts,  however,  such  a  force  can  be  main- 
tained and,  after  the  organization  has  been 
once  perfected,  it  will  be  found  that  the 
actual  cost  of  road  construction  can  be  re- 
duced very  materially  from  what  it  has  cost 
proportionately  by  free  labor.  It  is  not  eco- 
nomical to  work  convicts  on  the  public  roads 
unless  the  number  in  a  squad  can  be  15  or 
more  men,  for  one  guard  can  usually  look 
after  10  or  15  men  and,  with  a  smaller  num- 
ber, the  guard  would  have  to  be  employed 
as  well  as  the  superintendent,  cook,  etc.  On 
the  other  hand,  it  is  found  that  too  large  a 
camp  is  as  unsatisfactory  as  too  small  a  one. 
The  or.eanization,  therefore,  of  the  convicts 
for  road  building  purposes  can  be  divided  in- 
to camps  containing  a  certain  number  in 
each,  under  the  supervision  of  its  superin- 
tendent and  guards.  After  a  few  months' 
work  these  squads  become  pretty  efficient  in 
road  construction  and,  as  they  are  moved 
from  place  to  place  throughout  the  State  they 
have  verry  little  difficulty  in  adapting  them- 
selves to  the  varying  local  conditions  that 
they  may  find.  Of  course,  many  prisoners 
are  committed  to  the  roads  for  a  few  months, 
others  for  a  year  or  more,  but  these  short- 
term  men  can  usually  be  detailed  to  camps 
where  the  majority  of  the  men  have  been  at 
work  for  some  time  so  that  there  is  very 
little  trouble  in  the  new  man  becoming  ac- 
quainted with  the  work  that  is  required  of 
him.  I  believe  that  it  is  very  feasible  to 
work  the  long-term  convicts  on  the  road, 
even  those  whose  sentences  e.xceed  10  or  15 
years.  These  long-term  men  could  be  de- 
tailed to  a  certain  road  force  or  squad  and, 
in  time,  would  become  rather  expert  in  road 
construction,  and  would  form  the  nucleus  in 
the  squad  from  which  the  short-term  men 
could  learn  the  road  work.  In  time  these 
long-term  men  would  be  sufficiently  familiar 
with  the  work  to  be  put  in  actual  charge  of 
it  as  foremen.  Others  will  become  efficient 
in  the  running  of  the  machinery  necessary 
in  road  work,  and  in  the  end  would  become 
competent  mechanics.  By  having  the  perma- 
nent force  of  men  to  build  our  roads  it  would 
he  possible  for  the  State  to  quarry  and  crush 
the  rock  necessary  for  making  the  macadam 
road,  and  it  would  be  found   feasible  and  to 


the  advantage  of  the  State  to  build  a  stock- 
ade around  the  quarry  and  employ  here  men 
whom  it  did  not  deem  wise  to  permit  outside 
the  stockade  on  the  roads.  Those  men  who 
were  not  strong  enough  to  do  the  road  work 
could  easily  be  employed  as  drivers  to  haul 
the  stone  from  the  quarry  to  where  it  was 
needed  on  the  road.  Then  again,  the  work 
would  require  a  number  of  blacksmiths  for 
shoeing  horses,  sharpening  mattocks,  drills, 
etc.,  and  this  work  could  also  be  done  by  the 
long-term  convicts  who  had  shown  by  their 
behavior  and  deportment  that  they  were  to 
be  trusted.  Cooks  would  also  be  needed  and 
here  again  the  long-term  men  could  be  used 
to  good  advantage.  Thus,  the  whole  force 
could  be  organized  permanently  and  the  very 
l)est  results  obtained  in  road  construction 
.'\s  the  State  has  to  pay  nothing  for  this  la- 
bor and  simply  has  to  provide  maintenance 
for  it,  many  -^eople  speak  of  it  as  cheap  la- 
bor, forgetting  that  the  State  has  already 
been  to  very  heav^■  expense  in  the  convic- 
tion of  the  criminal,  and  that  very  often  ever» 
a  ten-years'  service  of  the  convict  does  not 
pay  back  to  the  State  the  actual  amount  she 
has  expended  in  his  prosecution  and  convic- 
tion. The  most  important  thing,  however,  in 
connection  with  convict  labor  is  that  it  is  a 
permanent  organization,  under  the  absolute 
control  of  the  State,  and  when  employed  in 
building  a  good  road  it  is  performing  labor 
from  which  all  the  people  of  the  State  de- 
rive direct  benefit,  as  all  the  people  have  the 
right  to  use  the  public  roads. 

Another  reason  for  using  convicts  for  pub- 
lic road  work  is  that  it  will  free  the  com- 
munity from  the  tramp  nuisance,  for,  if  there 
is  (  ne  tbing  that  this  class  of  men  despise 
it  is  work  and  especially  hard  work.  Many 
of  them  do  not  object  to  spending  a  certain 
number  of  weeks  or  even  months  in  jail, 
or  in  the  penitentiary,  during  certain  months 
of  the  year;  but.  if  they  knew  that  when 
arrested  for  vagrancy  they  would  be  sen- 
lerced  to  three  to  four  months'  work  on  the 
public  road,  they  would  keep  away  from  such 
a   community. 

I  believe  that  it  is  the  best  possible  punish- 
ment for  the  common  criminal  and  even  for 
the  other  criminals.  I  believe,  in  the  end,  it 
is  the  best  solution  for  the  care  of  all  classes 
of  convicts.  There  are  sufficient  types  of 
work  connected  with  the  road  work  so  that 
the  more  intelligent  and  better  educated  men 
who  are  convicted  of  crime  can  do  work  con- 
nected with  public  road  construction  that  is 
not  actual  Work  on  the  road  itself,  which 
can  be  performed  by  the  common  laborer. 
They  can  act  as  foremen,  superintendents, 
bookkeepers,  blacksmiths,  machinists,  etc. 
Where  the  camps  are  well  kept  and  sanitary 
conditions  are  provided  that  meet  with  re- 
quirements that  can  be  ordered  by  .Act  of 
Legislature,  and  where  the  food  is  prepared 
and  served  according  to  definite  provision 
provided  by  law,  there  is  no  reason  what- 
ever why  the  convict  should  not  be  kept  in 
the  best  of  health  in  connection  with  his 
work.  There  have  been  abuses  of  the  con- 
vict, as  I  have  already  stated,  in  connection 
with  the  convict  camp  life,  but  if  a  proper 
prison  commission  is  appointed  which  is  non- 
political  and  has  the  best  interests  of  the 
State  at  heart,  there  should  be  no  reason  for 
these  abuses.  It  is  to  the  best  interests  of 
the  State  that  the  convict  be  kept  in  the  best 
of  health,  not  only  because  it  reduces  ex- 
pense and  increases  his  efficiency  as  a  la- 
borer, but  also  because  it  increases  the 
chances  of  making  him  a  good,  respectable 
citizen;  and  that,  to  my  mind,  is  the  object 
of  the  punishment  and  the  State's  care  of  the 
convict.  I  believe  in  separating  the  vicious 
and  absolutely  immoral  convicts  from  the 
ijthers  in  camp  life  and.  if  necessary,  con- 
fining them  within  the  prison  walls.  'Simply 
because  a  man  has  been  convicted  of  a  crime 
does  not  mean  that  he  is  not  capable  of  be- 
coming a  respectable  citizen  after  he  has 
once  paid  the  penalty  of  his  crime. 

The  State  should  do  all  in  its  power,  as 
I  have  said  before,  at  the  beginning  to  im- 
nress  upon  the  prisoner  that  the  punishment 
the  State  has  meted  out  to  him  is  simply  to 
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make  him  pay  a  debt  that  he  owes  to  the 
State  and  to  society  and  that  when  he  has 
paid  this  debt,  the  State  expects  him  to  take 
his  place  in  that  society  as  a  citizen  of  the 
State  and  not  as  an  ex-convict.  There  are 
probably,  I  was  going  to  say  nearly,  as  many 
men  who  have  committed  crime  who  have 
not  paid  the  debt  they  owe  to  the  State  for 
the  crime,  and  yet  are  living  as  respectable 
citizens  in  their  community  and,  in  many  in- 
stances the  crime  is  known.  If  this  is  the 
case,  why  should  we  not  permit  the  man  who 
has  paid  his  debt  to  the  State  to  become  a 
respectable  citizen  without  throwing  too 
many  obstacles  in  his  way? 

The  result  of  working  convicts,  both  Coun- 
ty and  State,  on  the  public  roads  will  be  a 
system  of  good  roads  throughout  the  State. 
Some  of  the  arguments  that  have  been  ad- 
vanced against  the  use  of  the  convicts  in  pub- 
lic load  construction  have  been  that  it  was 
degrading  to  the  convict  to  have  him  ex- 
posed to  the  public  gaze  at  all  times  and  also 
that  it  was  harmful  to  children  to  come  in 
contact  with  convicts  as  they  passed  along 
the  public  roads.  Is  it  any  worse  for  the 
convict  to  be  seen  at  work  on  the  public 
road  than  it  is  for  visitors  passing  through  a 
walled  prison  to  curiously  look  at  the  pris- 
oners in  their  cells  or  at  work  in  their  work- 
shops? Of  course,  on  the  roads  the  con- 
vict is  seen  by  more  people,  but,  as  they  be- 
come accustomed  to  these  men  working  on 
the  road  they  begin  to  think  less  and  less  of 
it  and  simply  look  upon  them  as  on  any  la- 
borers who  are  at  w-ork  building  roads.  If 
the  squads  of  convicts  are  in  khaki  uniform, 
they  will  of  course  attract  much  less  atten- 
tion. The  objection  to  the  armed  guard 
should  not  be  taken  too  seriously.  Armed 
guards  are  necessary  in  many  instances,  but 
why  should  serious  objection  be-made  to  this 
when  it  is  not  an  uncommon  sight  to  see 
uniformed  soldiers  of  the  United  States  re- 
pairing roads  around  army  posts  and  an 
armed  guard  in  charge  of  the  squad?  On  a 
certain  class  of  people  it  may  have  a  good 
influence  in  keeping  them  from  committing 
some  crime  when  they  realize  that  if  con- 
victed they  will  be  sent  to  the  roads. 

Another  argument  that  has  been  advanced 
is  that  the  State  should  try  and  train  the 
prisoner  to  some  useful  occupation  so  that 
when  he  leaves  the  prison  he  will  be  able  to 
take  position  at  some  trade.  In  order  to  do 
this  it  will  be  necessary  for  the  convicts  to 
be  used  at  labor  which  is  in  direct  competi- 
tion with  free  labor,  which  is  objectionable. 
It  would  also  mean  the  manufacture  of  prod- 
ucts that  would  be  sold  in  direct  competition 
with  products  manufactured  by  free  labor. 
It  is  my  claim  that  in  working  the  convicts 
on  the  public  road  there  is  an  opportunity 
of  developing  the  man  according  to  his  abil- 
ity as  blacksmiths,  mechanics,  expert  road 
builders,  contractors  for  road  building,  book- 
keepers, cooks,  etc.  The  bulk  of  the  men, 
however,  would  be  common  laborers  and  that 
is  all  they  would  have  been  if  they  had  not 
committed  a  crime,  been  convicted  and  sen- 
tenced to  the  roads.  They  will,  however. 
have  been  trained  as  expert  day  laborers  and 
can  give  good  value  for  money  received. 
.'\nd  for  this  reason  I  still  think  that  we  are 
providing  work  for  the  prisoner  that  is  for 
the  best  interests  of  the  State,  the  citizen  and 
the   convict. 

One  other  phase  of  the  employment  of 
convict  labor. that  I  wish  to  speak  of  is  the 
use  of  the  honor  system  when  the  convicts 
are  employed  in  working  public  roads.  This 
has  been  used  more  or  less  successfully  in 
Washington,  Oregon,  California,  Colorado, 
Montana,  New  Mexico  and  Nevada,  the  con- 
victs being  worked  on  the  public  roads  with- 
out stripes  and  without  guards.  Very  few 
men  who  become  convicts  are  entirely  de- 
void of  a  sense  of  honor,  and  if  the  State  in 
its  treatment  of  this  type  of  convict  will  try 
to  bring  out  and  develop  this  spark  of  honor, 
which  I  believe  a  large  proportion  of  them 
have,  we  can  put  a  great  many  of  such  men 
on  their  honor  and  w^ork  them  successfully 
on  our  public  roads  without  gripes  and 
guards.    As  the  convict  begins  to  realize  that 


he  is  being  treated  as  a  man  and  that  just  so 
long  as  he  behaves  himself  and  acts  like  a 
man  he  will  be  treated  in  this  way,  we  will 
find  that  perhaps  a  large  majority  of  the  con- 
victs can  be  placed  on  their  honor.  At  the 
beginning  the  convicts  would  have  to  be 
carefully  studied  and  only  those  of  a  certain 
known  type  should  be  put  on  the  roads  with- 
out guards.  As  the  others  show  that  they 
also  want  to  be  treated  as  men,  those  who 
can  be  trusted  should  in  turn  be  given  a 
chance  on  the  public  roads.  The  honor  sys- 
tem is  now  in  vogue  to  a  limited  extent  in 
nearly  all  state  penitentiaries  where  we  find 
the  so-called  trusties  allowed  a  great  deal 
of  freedom  and  used  in  all  sorts  of  occupa- 
tions where  he  would  have  numerous  chances 
to  escape  if  he  desired  to  do  so.  Of  course, 
most  of  these  trusties  are  at  the  present  time 
in  stripes. 

As  we  all  know,  the  more  incentive  there 
is  given  to  a  man  to  work,  the  better  he  will 
work,  and  the  better  results  he  will  accom- 
plish. I  believe  it  is  a  good  policy  and  the 
right  thing  to  allow  a  convict  a  certain  per 
diem  for  his  work,  this  to  be  accumulative 
and  be  given  to  him  at  his  discharge  or.  at 
his  request,  sent  to  his  family,  and  also  that 
his  sentence  should  be  commuted  so  many 
days  per  month  for  each  month  he  works  on 
the  public  roads  when  he  gives  a  fair  deal  to 
those  who  have  put  him  on  his  honor. 


Road  Legislation  and  Syndic  Associa- 
tions in  France. 

The  public  highways  of  France  are  remark- 
able not  only  for  their  extent,  but  also  for 
their  good  condition  as  a  whole.  The  legis- 
lation by  which  these  desirable  results  have 
been  obtained  was  described  by  Mr.  M.  de 
Pulligny,  Chief  Engineer  Department  of 
Bridges  and  Roads,  in  a  paper  presented  at 
the  recent  American  Road  Congress.  This 
paper  follows : 

The  highways  of  France  are  divided  into 
seven  classes,  viz :  National  roads,  depart- 
mental roads,  main  traffic  roads,  roads  of 
common  interest,  ordinary  local  roads,  coun- 
try roads,  recognized  and  not  recognized, 
and   streets. 

The  first  two  classes  constitute  the  main 
roads  (grande  voirie),  and  the  five  others,  the 
lesser  roads  (petite  voirie).  Under  the  pres- 
ent condition  of  things  the  departmental 
roads  are  gradually  being  absorbed  into  the 
main  traffic  roads  and  the  roads  of  common 
interest,  which,  however,  are  controlled  in 
about  the  same  way  with  the  exception  only 
of   certain   proceedings. 

Since  the  national  roads  are  the  property 
of  the  State,  their  classification  is  vested  in 
the  State,  and,  when  they  are  declared  to  be 
of  public  utility  by  a  decree  of  the  Council  of 
State,  they  are  established  and  maintained  at 
the  expense  of  the  federal  treasury.  They 
are  controlled  by  the  Minister  of  Public 
\\'orks  and  work  on  them  is  performed  by 
the  engineers  of  bridges  and  highways.  In 
January,  1911,  the  extent  of  the  national 
roads  was  23,760  miles,  which  were,  in  that 
vear,  being  maintained  at  the  expenditure  of 
$6,501,20-5. 

The  Councils  General  have  control  over 
the  next  three  classes  of  French  roads,  in- 
cluding the  departmental  roads,  the  main 
traffic  roads  and  the  roads  of  common  in- 
terest. The  departmental  roads  belong  to  the 
departments  and  are  maintained  at  their  ex- 
pense, while  the  local  roads  arc  the  property 
of  the  communes  and  are  maintained  by  them. 
Departmental  roads  are  authorized  by  state 
decrees  declaring  their  practical  need,  but 
main  traffic  roads  and  roads  of  common  in- 
terest require  only  the  authority  of  the  Coun- 
cil General. 

.'Ml  of  these  kinds  of  roads  are  under  the 
jurisdiction  of  the  prefects,  who  are  repre- 
sented in  the  actual  work  by  highway  over- 
seers (agcnts-voyers),  though  the  local  road 
service  is  at  present  maintained  by  the  fed- 
eral engineers  of  bridges  and  highways  in 
44  departments.  Within  the  past  42  years  the 
number  of  departments  which  have  thus  come 
under   the    federal   control    has   increased   by 


17.  In  other  words,  the  length  of  the  de- 
partmental roads,  which  was  about  12.430 
miles  in  1811  and  about  29,61.5  miles  in  1869, 
has  been  reduced  in  the  most  recent  census 
to  about  8,142  miles.  On  the  other  hand,  the 
total  length  of  local  roads  of  all  descriptions, 
which  was  about  341,767  miles  in  1868,  had 
increased  to  395,633  miles  on  Jan.  1,  1911. 

Between  the  years  1868  and  1911,  the  total 
development  of  classified  roads  increased  53,- 
805  miles,  while  the  length  of  roads  con- 
structed and  opened  up  for  traffic  is  greater 
now  by  136,136  miles.  Moreover  in  the  same 
period  of  time  21,131  miles  were  removed 
from  the  classification  of  departmental  roads. 
During  the  year  1910  the  maintenance  charges 
for  all  classes  of  local  roads  amounted  to 
$37,537,018. 

The  fundamental  law  which  governs  the 
network  of  local  roads  was  passed  on  May 
21,  1836.  By  its  provisions  the  municipal 
councils  are  authorized  to  require  for  the 
maintenance  of  local  roads,  in  case  the  ordi- 
nary funds  of  the  commune  are  insufficient, 
three  days  of  taxes  in  kind  or  not  more  than 
5  per  cent  in  addition  to  the  principal  of  the 
four  general  taxes,  or  both. 

Every  inhabitant  on  the  direct  tax  list  is 
required  to  pay  taxes  as  follows :  1st,  for 
himself  and  for  each  man  between  the  ages 
of  18  and  60  years,  who  is  a  member  of  his 
family  or  a  servant  and  who  resides  in  the 
commune ;  2,  for  each  cart  or  carriage,  and 
lor  each  beast  of  burden,  and  draft  and  sad- 
dle animal  in  the  service  of  the  family.  The 
ta.x  may  be  paid  in  money  accordin.g  to  rates 
fixed  by  the  General  Council  or  paid  in  labor 
according  to  rates  fixed  by  the  Municipal 
Council.  The  general  councils  may  divide 
the  taxes,  both  cash  and  labor,  between  the 
main  traffic  roads  and  the  roads  of  common 
interest.  This  is  being  done  more  and  more 
frequently  because  of  the  increase  in  the 
mileage  of  these  roads,  and  the  consequence 
is  that  the  trreater  part,  sometimes  the  whole 
of  the  resources  created  by  the  law  of  1836, 
are  absorbed  by  the  departments  and  nothing 
or  not  enough  is  left  to  the  communes  for 
the  maintenance  and  improvement  of  the  or- 
dinary local  roads.  Nevertheless,  while  new 
legislation  is  needed  on  this  point,  excellent 
results  have  been  produced  for  a  long  time 
in  the  development  of  the  secondary  road  sys- 
tem of  the  country. 

The  provisions  of  the  law  of  May  21,  1836, 
concernir"  the  use  of  local  roads  by  heavy 
enterprises,  such  as  mines,  forests,  quarries. 
etc.,  and  the  subsequent  payment  of  extra 
ta.xes  in  labor  or  money  for  damages  caused 
by  such  hea\y  works  have  also  been  of  great 
assistance  in  keeping  the  condition  of  the 
roads  at  a  high  standard.  It  has  not  been 
ea.sy,  however,  to  settle  some  of  the  points 
brought  up  by  this  law,  for  example,  just 
when  traffic  becomes  extraordinary  so  as  to 
fit  into  the  category  that  should  be  taxed  by 
extra  payments,  and  again  the  amount  of 
taxes  to  be  collected.  For  this  latter  point 
the  practice  has  grown  up  of  considering, 
1st,  the  state  of  the  road  before  the  begin- 
ning of  the  work;  2d,  the  number  of  draft 
animals  used  by  the  exploiters ;  3d,  the 
weight  of  the  materials  transported ;  4th, 
their  nature;  5th.  the  kind  of  conveyances 
and  the  method  of  loading  them ;  tith,  the  dis- 
tances passed  over,  and  7th,  the  season  of 
the  year  during  which  the  transportations  are 
made. 

But  it  must  not  be  forgotten  that  the  roads 
may  be  used  normally  and  that,  besides  the 
extraordinary  wear  and  tear  produced  by  spe- 
cial enterprises,  there  is  the  ordinary  wear 
caused  by  <jeneral  traffic.  The  difference  is 
to  be  noted  only  at  the  moment  that  the 
traffic  is  taking  place.  The  simplest  means 
of  settling  the  difficulty  is  alw.iys  to  make 
a  reduced  advance  naynicnt  whenever  agree- 
ment can  be  reached  between  the  government 
and  the  individual  engaged  in  the  business. 
In  general  a  "rice  is  fixed  per  kilometer  ton, 
liut  in  the  departments  near  Paris  those  tolls 
vary  from  4/5  to  6/5  of  a  cent  per  kilometer 
ton  according  to  the  nature  of  the  conunodi- 
ties  transported.  Formerly  the  valuation  was 
obligatory,  but  since  the  law  of  July  22.  1880, 


460 


ENGINEERING     &     CONTRACTING 


\ol.  XXXVIII.     No.   17. 


it  is  no  longer  required    and     must     be     de- 
manded by  one  of  the  parties. 

In  spite  of  the  difficulties  arising  under 
application  of  parts  at  least  of  the  law  of 
May  21,  183G,  the  arrangement  for  paying  for 
these  improvements  has  given  and  still  gives 
the  greatest  help  in  maintaining  the  local 
roads  of  France.  It  strikes  directly  the  per- 
son using  the  road  and  causing  the  extra 
wear  and  tear,  and  creates  special  resources 
for  restoring  the  road  to  its  previous  good 
condition,  it  has  contributed  largely  in  the 
maintenance  of  roads  which  each  year  are 
damaged  by  industrial  enterprises,  as  for  ex- 
ample, the  transportation  of  crops  in  the 
autunm  when  the  roads  are  in  a  soft  condi- 
tion because  of  the  rains.  The  communes 
would  be  utterly  unable  to  make  these  heavy 
annual   repairs   without   this   extra   assistance. 

It  is  necessary  to  mention  the  fact  also 
that  varicus  laws  promulgated  at  different 
times  since  1836  empower  the  departments  to 
assist  in  the  maintenance  of  the  main  traffic 
roads  and  tjie  roads  of  common  interest. 
This  assistance  can  be  given  only  in  the  case 
of  roads  especially  named  in  the  text  of  leg- 
islative act.  Moreover  the  departments  can 
intervene  only  when  assurance  is  given  by  the 
communes  that  the  usual  maintenance  will  be 
given  to  their  ordinary  local  roads,  and  that 
all  their  available  funds  will  be  applied  to 
the  works  in  question.  The  poorer  depart- 
ments are  favored  by  the  State  under  such 
circumstances. 

Until  this  year  the  fact  that  the  State 
could  assist  the  departments  and  communes 
only  on  their  local  roads  offered  serious  in- 
convenience owing  to  the  development  of  the 
tourist  traffic,  especially  automobiles,  in  the 
last  few  years.  Roads  which  formerly  were 
but  rarely  used  in  the  transportation  of  agri- 
cultural produce,  especially  mountain  roads, 
are  now  used  during  the  touring  season  by 
great  numbers  of  automobiles.  These  roads 
have  thus  acquired  a  general  interest,  but  the 
departments    and    communes     did     not     have 


available  the  funds  reouired  by  the  mcrease 
of  traffic  and  consequently  Parliament  has 
passed  an  act  by  which  assistance  for  main- 
taining tourist  roads  may  be  given  from  the 
federal   treasury.  . 

With  this  purpose  in  mind  the  National 
Bureau  of  Tourist  Traffic  has  this  year  un- 
dertaken a  census  of  all  classes  of  vehicles 
on  certain  roads  in  order  to  establish  the  re- 
spective  amounts  of  local   and   tourist  traffic. 

Country  roads,  in  spite  of  their  great  mile- 
age, are  of  less  importance  than  the  other 
classes  of  roads  because  they  serve  only  the 
local  needs.  Their  maintenance  is,  like  that 
of  city  streets,  entirely  dependent  on  the 
communes. 

One  other  feature  of  French  legislation  is 
to  be  found  in  the  Syndic  .Associations  which 
are  authorized  by  various  laws,  for  the  pur- 
pose, among  other  things,  of  maintaining, 
establishing  and  widening  roads.  It  does  not 
appear,  however,  that  many  of  these  organi- 
zations have  turned  their  attention  to  roads. 
According  to  the  statistics  of  1901,  the  latest 
available,  less  than  300  out  of  7,000  ^  have 
taken  up  highwav  work.  The  organization  is 
very  similar  to  the  drainage  associations  ex- 
isting in  the  central  and  western  states  of 
the  United  States,  except  that  these  latter  are 
confined  to  the  one  ourpose.  In  France  there 
are  two  kinds  of  organizations — the  free  or- 
ganizations, which  are  formed  only  by  the 
unanimous  consent  of  the  persons  interested, 
and  the  authorized  organization,  formed  by  a 
decree  of  the  prefect,  either  by  change  from 
free   organizations   or   directly. 

In  the  case  of  the  authorized  organizations 
the  majority  always  rules.  The  landowners 
interested  are  united  in  an  authorized  syndic 
association  by  a  decree  of  the  prefect  either 
at  the  request  of  one  or  more  among  them, 
or  upon  the  initiative  of  the  "maire"  or  the 
prefect,  when  the  road  work  has  been  recog- 
nized to  be  of  public  utility  by  a  decree  of 
the  Council  of  -State.  The  work  cannot  start 
without  the  authorization  of  the  prefect  and 
this  may  be  given  only  in  case  three-quarters 


of  the  persons  interested,  representing  more 
than  two-thirds  of  the  land  and  paying  more 
than  two-thirds  of  the  land  tax,  or  two-thirds 
of  the  persons  interested,  representing  more 
than  three-fourths  of  the  land  and  paying 
more  than  three- fourths  of  the  land  tax,  join 
in  the  association.  The  prefect  may  also  not 
give  his  authorization  until  after  the  pay- 
ment of  the  costs  of  condemnation  and  the 
guarantee  by  the  organization  that  all  ex- 
penses incidental  to  the  work  will  be  paid. 
In  case  of  the  insolvency  of  the  organization 
the  oersons  who  have  suffered  loss  have  re- 
course against  the  government  which  has  ben- 
efited by  the  works,  whether  it  be  commune, 
department,  or  the  State. 

The  syndics  or  directors  of  the  enterprise 
are  elected  by  the  members  of  the  association, 
but  in  case  of  a  subsidy  by  the  State,  the 
department,  the  commune  or  a  chamber  of 
commerce,  the  prefect,  the  departmental  com- 
mission, the  municipal  council,  or  the  cham- 
ber of  commerce,  according  to  the  circum- 
stances, is  granted  the  right  to  nominate  a 
number  of  syndics  according  to  the  part  that 
the  subsidy  represents  in  the  entire  amount 
appropriated  for  the  enterprise.  These  or- 
ganizations have  been  placed  on  a  better 
basis  by  the  law  of  March  9,  1894,  but  various 
laws  even  as  far  back  as  before  the  Revolu- 
tion, were  passed  dealing  with  certain  phases 
of  the  plan.  As  has  been  said,  these  organi- 
zations have  not,  up  to  the  present  time,  been 
the  means,  to  any  great  extent,  of  improving 
the  public  roads,  but  there  are  great  possibili- 
ties in  such  associations.  In  France  the  fact 
that  the  roads  have  been  so  thoroughly  im- 
proved by  the  authorities  is  very  likely  the 
reason  why  no  more  such  work  has  been 
done  by  the  syndic  associations.  In  the  ab- 
sence of  central  road  work  by  the  federal 
government  and  by  some  of  the  states  of  the 
United  StatA,  the  information  concerning 
these  organizations  is  offered  as  possibly  con- 
taining suggestions  for  securing  road  im- 
provements in  those  states  which  have  failed 
to  secure  it  otherwise. 
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The   Design  of  and  the   Methods  and 
Cost  of  Constructing  a  Water  Fil- 
tration Plant  at  Niles,  Ohio. 

Contributed   by   R.    A.   Boothe,    Resident 
Engineer. 

The  filter  plant  at  Niles,  O.,  has  a  capacity 
of  3,000,000  gals,  per  day  and  as  originally 
planned  consisted  of  two  coagulating  basins, 
four  gravity  filters,  pump  room,  filter  and 
chemical  storage  house,  inside  clearwell,  and 
outside  clearwell,  together  with  the  necessary 
drains  and  inlets.  Before  the  contract  was 
let  the  outside  clearwell  was  cut  out,  the  city 
depending  for  storage  on  the  inside  clearwell 
and  the  old  reservoir  which  was  on  a  hill 
above  the  town  and  about  170  ft.  above  the 
new  plant.  The  plant  is  much  larger  than  is 
necessary  for  present-day  needs  as  Niles  only 
has  a  population  of  about  9,000,  but  the  town 
is  growing  rapidly  and  it  was  planned  to  have 
a  plant  that  would  do  for  many  years  to 
come.  If  the  town  ever  outgrows  the  present 
plant  it  can  easily  be  enlarged  by  building 
other  units  on  the  south  side  of  the  present 
plant. 

The  outside  dimensions  of  the  plant  are  loG 
ft.  4  ins.  .X  75  ft.  4  ins.  and  as  shown  by  Fig. 
1  it  is  located  about  300  ft.  from  the  Alaho- 
ning  River  and  25  ft.  from  the  Pennsylvania 
R.  R.  siding.  The  water  used  comes  from 
the  river  and  is  carried  from  the  old  intake 
through  a  16-in.  cast  iron  line  to  a  large  well 
that  had  been  used  as  an  intake  when  the  city 
used  a  system  of  wells  for  its  water  supply. 
This  line  was  laid  level  and  about  2  ft.  below 
the  low  water  mark  of  the  river  so  that  the 
well  is  always  full.  From  the  well  the  water 
is  picked  up  by  the  low  service  pumps  and 
pumped  into  the  coagulating  basins,  details  of 
which  are  shown  in  Figs.  2-4.     The  discharge 


pipe  comes  out  of  the  pump  room  at  the  south 
end,  runs  alongside  of  the  plant  and  into  and 
across  the  basins  about  8  ft.  above  the  floor. 
It    is    supported    by    the    dividing    and    baffle 


the   basins   and    around   the   baffle   walls   and 
back  to  the  outlets. 

A    Venturi    meter    with    a    5-in.    throat    is 
placed  in  the  part  of  the  low  service  discharge 


Fig.   1— General   Plan  of  New  Water    Filtration    Plant  at   Niles,   Ohio. 


walls.  .A  tee  and  valve  are  placed  in  each 
basin  so  that  either  basin  can  be  used.  These 
valves  are  placed  on  the  outside  compartment 
of  each  basin  and  as  the  outlets  of  the  ba- 
sins are  on  the  inside  compartments  it  is 
necessary  for  the  water  to  travel  the  length  of 


that  IS  outside  of  the  building.  The  float 
tubes  for  this  are  in  the  pump  room  with  the 
upper  ends  extending  up  into  the  office  where 
the  indicator  and  recording  gage  are  mounted. 
The  necessary  piping  to  the  tubes  is  carried 
through  the  wall  of  the  pump  room  and  con- 
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creted  in.  Details  of  the  foundation  of  the 
filter  house  are  shown  in  Fig.  5. 

From  the  basins  the  water  flows  into  the 
weir  box  that  is  placed  between  the  baffle  and 
dividing  walls  at  the  top  of  the  basins  and 
from  there  through  the  10-in.  sluice  gates  into 
the  concrete  box  that  extends  across  all  of 
the  filters.  These  sluice  gates  are  placed  so 
that  either  basin  can  be  operated.  From  the 
box  the  water  goes  into  the  channels  in  the 
rniddle  of  each  filter.  The  inlets  are  short 
pieces  of  12-in.  pipe  with  an  extension  stem 
and  floor  stand.  From  the  channels  the  water 
goes  into  the  filter  troughs,  over  these,  into 
and  through  the  filters  and  out  through  the  ef- 
fluent controllers  to  the  clearwell  which  is 
directly  under  the  filters.  From  here  it  is 
picked  up  by  the  high  service  pumps  and 
pumped  into  the  city  mains.  Details  of  the 
filters  are  shown  in  Figs.  6-10. 

The  pumping  equipment  consists  of  one 
2,000,000-gal.  and  one  3,000,00Cl-gal.  centrifugal 
single  stage  motor-driven  pump  for  the  low 
service  and  two  800,000-gal.  two-stage  centri- 
fugal pumps  for  the  high  service  and  6,000,- 


The  bottom  floor  was  laid  in  alternate  strips 
8  ft.  wide  and  16  ft.  and  30  ft.  long,  all  joints 
being  broken.  The  lower  floor  for  the  entire 
plant  was  laid  before  any  of  the  walls  were 
started,  2x6-in.  keys  being  placed  for  all  walls. 
This  floor  was  made  of  a  1  :2%  :o  mix,  using 
river  sand  and  gravel.  The  pedestals  for  all 
of  the  columns  were  built  with  the  floor. 

The  concrete  plant  consisted  of  a  half-yard 
Ransome  mixer  with  a  batch  hopper.  The 
sand  and  gravel  which  were  shoveled  ofT  the 
cars  onto  stock  piles  and  hauled  from  there 
to  the  mixer  in  barrows,  the  average  haul  be- 
ing 50  ft.  The  cement  was  unloaded  directly 
from  the  cars  into  the  cement  house  and 
wheeled  from  there  to  the  mixer. 

The  usual  force  employed  on  the  mixer  was 
2  men  wheeling  sand,  4  wheeling  gravel,  1 
wheeling  cement,  1  man  on  the  mixer,  and  an 
engineer.  The  engineer  and  the  man  on  the 
mixer  received  25  cts.  per  hour  and  all  others 
20  cts.  This  made  a  total  cost  per  hour  of 
$1.20  and  the  usual  capacity  was  9  cu.  yds.  per 
hour,  making  a  cost  of  13%  cts.  per  cubic  yard 
for  mixing.     The   capacity  has  been   as  high 
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Fig.    2 — Plan    and     Longitudinal     Section    of  Coagulating  Basins. 


OOO-gal.  single-stage  centrifugal  motor-driven 
pump  for  the  wash  water.  AH  capacities  are 
per  day.  The  high  and  low  service  pumps 
were  furnished  by  the  DeLaval  Co.  and  the 
wash   water   pump   by  the   Piatt   Iron  Works. 

.As  the  plant  was  built  about  half  of  it  was 
in  a  slag  fill  that  had  been  built  by  the  rail- 
road for  yard  extension  and  which  was  about 
12  ft.  deep,  the  rest  of  the  plant  was  on  the 
flat  bottom  land,  about  6  ft.  of  excavation  be- 
ing necessary.  The  foundation  was  a  yellow 
sandy  clay. 

About  4,700  cu.  yds.  of  excavation  were 
necessary,  3,000  cu.  yds.  of  this  being  loam 
and  clav  and  the  remainder  being  furnace  slag. 
The  loam  and  clay  was  plowed  and  moved 
with  slip  scrapers  about  150  ft.  to  piles  where 
it  could  be  used  for  the  embankments  around 
the  plant  after  it  was  finished.  These  piles 
were  along  the  sides  and  ends  of  the  plant  so 
that  considerable  of  it  never  had  to  be  moved. 
The  slag  was  cut  out  with  picks  and  shoveled 
into  dump  wagons  and  hauled  about  300  ft. 
The  cost  on  the  slip  work  was  about  21  cts. 
per  cubic  vard  and  on  the  wagon  work  about 
35  cts.  per  cubic  yard.  Teams  were  paid  50 
cts.  per  hour  and  laborers  17%  cts. :  the  above 
prices  included  one  foreman  at  50  cts.  per 
hour. 

The  excavation  was  started  on  the  west  end 
and  as  soon  as  it  had  progressed  far  enough 
the  floors  were  started.  .-Ml  of  the  floors  were 
in  two  lavers,  the  bottom  one  being  8  ins. 
thick  and  the  upper  one  4  ins.  thick,  the  upper 
one  being  laid  after  the  walls  were  up. 


as  12  cu.  yds.  per  hour,  being  controlled  by 
the  rate  at  which  the  concrete  was  taken  away 
from  the  mixer,  so  the  above  costs  cannot  be 
taken  as  the  capacity  of  the  plant  or  the 
cheapest  possible  costs. 

For  the  floors  the  concrete  was  dropped 
from  the  mixer  down  a  chute  into  barrows 
and  wheeled   into  place. 

,<\s  soon  as  the  floors  were  laid  the  w-alls 
of  the  basins  were  started.  In  building  these 
one  end  and  half  of  each  side  were  built  to- 
gether, then  the  other  end  and  the  balance 
of  the  sides,  and  last  the  dividing  wall  and 
baffles.  .'\11  were  built  in  5-ft.  lifts.  The  out- 
side walls  are  16  ins.  thick  at  the  top  and 
20  ins.  thick  at  the  bottom,  the  batter  being 
on  the  inside.  On  top  thev  Iiave  an  overhang 
of  26  ins.,  which  w-ith  the  wall  gives  a  42-in. 
walk,  6  ins.  thick.  The  dividing  wall  is  of 
the  same  construction  while  the  baffles  are 
6  ins.  thick  with  an  18-in.  walk  on  top.  The 
walls  are  all  tied  together  by  five  18x  12-in. 
beams  which  extend  across  both  basins. 

For  reinforcing,  the  outside  walls  have  %- 
in.  rods  5  ins.  on  centers  for  outside  verticals, 
and  %-in.  rods  8  ins.  on  centers  for  the  in- 
side verticals,  with  %-in.  rods  P  ins.  on  cen- 
ters for  the  horizontals  on  both  sides.  The 
dividing  wall  has  %-in.  rods  5  ins.  on  centers 
for  verticals  on  both  sides  and  %-in.  rods  9 
ins.  on  centers  for  the  horizontals.  The  baf- 
fle walls  are  reinforced  with  expanded  metal 
weighing  0.6  lb.  per  foot.  The  "s-in.  rods  in 
the  walls  are  made  long  enough  to  be  bent 
over  to  reinforce  the  walks.     In  addition  the 


walks  have  three  %-in.  rods  along  their  edges. 
.All  rods  are  corrugated. 

The  average  inside  dimensions  of  each  ba- 
sin is  97  ft.  X  34  ft.  8  ins.,  and  it  is  20  ft.  3 
ins.  deep  with  a  high  water  mark  18  ins.  be- 
low the  top. 

For  the  wall  forms  sheets  10  ft.  wide  and 
the  full  height  of  the  wall  were  built  of  %- 
in.  tongue  and  grooved  stuff  on  2x6-in.  stud- 
ding spaced  18  ins.  centers.  These  were  used 
for  the  outside  forms  and  were  placed  and 
braced  in  position,  then  the  steel  was  placed. 
For  this  spikes  were  driven  in  the  forms  for 
every  fifth  vertical  rod  and  the  head  allowed 
to  extend  out  2  ins.  These  rods  were  wired 
to  the  spikes,  then  a  horizontal  rod  at  the 
top  and  another  at  the  bottom  were  wired  to 
these,  then  the  rest  of  the  vertical  rods  were 
placed  and  wired  to  the  horizontals,  and  then 
the  rest  of  the  horizontals  were  placed.  For 
the  inside  reinforcing  wooden  spacers  were 
used  instead  of  spikes.  These  were  fastened 
to  the  outside  forms  and  were  removed  be- 
fore the  concrete  was  placed.  On  the  inside 
the  horizontal  rods  were  carried  up  with  each 
lift  as  they  would  have  interfered  with  the 
dumping  of  the  concrete  if  they  had  been 
placed  any  higher. 

After  the  steel  was  placed  the  inside  sheets 
were  placed.  These  were  4  ft.  high  and  16 
ft.  long.  Wooden  spacers  were  used  between 
the  forms  and  two  strings  of  4x4-in.  waling 
were  placed  on  each  side.  No.  10  wire  was 
carried  through  the  forms  around  the  waling 
and  twisted  on  the  inside.  On  top  of  the  4- 
ft.  sheet  a  false  sheet  1  ft.  high  was  used. 
This  was  held  in  place  by  one  string  of  waling. 
It  was  used  so  that  the  4-ft.  sheet  could  be 
removed  and  placed  on  top  for  the  next  lift, 
the  wiring  in  the  false  sheet  holding  it  solidly 
in  place. 

The  runways  were  built  with  4x4-in.  up- 
rights placed  about  6  ft.  from  the  forms. 
These  were  the  full  height  of  the  wall  and 
were  X-braced  together.  Ledgers  were  spiked 
across  from  the  forms  to  the  uprights  and 
the  runway  plank  placed  on  these.  These 
were  raised  for  every  new  lift.  The  runway 
ran  around  the  inside  of  the  basins  and  back 
to  the  mixer ;  this  gave  a  continuous  circuit 
for  the  wheelers.  The  concrete  was  dropped 
from  the  mixer  down  a  chute  into  the  bar- 
rows until  the  height  of  the  mixer  was  reached 
and  then  it  was  wheeled  direct.  In  building 
the  outside  walls  keyways  and  2-ft.  stubs  of 
steel  were  placed  for  the  dividing  and  baf- 
fle walls.  As  each  lift  was  built  it  was  stepped 
back  2  ft.  from  the  end  of  the  preceding  one 
so  that  there  would  not  be  a  continuous  ver- 
tical joint  the  Iieight  of  the  wall.  When  the 
concrete  reached  the  height  of  the  outlet  box 
a  section  was  left  out  and  this  was  built  with 
the  boxes. 

As  soon  as  the  basin  walls  were  up,  the 
walls  for  the  clear  well  were  started.  .-Xs 
shown  by  Fig.  1  the  clear  well  abuts  against 
the  basins.  The  walls  vary  in  thickness,  the 
one  next  to  the  basins  being  12  ins.  thick,  the 
one  between  the  clear  well  and  pump  room 
being  14  ins.  and  the  end  walls  16  ins.  thick. 
They  are  all  reinforced  with  one  row  of  V4- 
in.  vertical  rods  spaced  6  ins.  on  centers  and 
two  rows  of  %-in.  horizontal  rods  spaced  12 
ins.  on  centers.  On  the  basin  and  pump  room 
sides  the  vertical  rods  are  on  the  outside,  but 
on  the  ends  they  arc  on  the  inside.  The 
method  of  construction  here  was  almost  the 
same  as  that  used  on  the  basins  except  that 
the  walls  were  built  the  full  height  instead  of 
in  5-ft.  lifts.  For  the  forms  the  large  sheets 
that  had  been  used  on  the  basins  were  cut 
down  and  used  for  both  sides,  all  of  the  walls 
being  poured  at  one  operation.  On  the  basin 
side  when  the  basin  forms  had  been  removed 
the  wires  had  been  left  and  when  the  clear 
we'I  forms  were  pl.iccd  it  was  only  nccessnry 
to  splice  the  wires  and  carry  them  around  the 
walings.  The  basin  wall  was  painted  with  as- 
phaltimi  so  that  there  would  be  no  bond  be- 
tween the  two  walls. 

The  inside  dimensions  of  the  clear  well  are 
26  ft.  4  ins,  x  72  ft.  8  ins.  and  it  is  U  ft. 
deep.  Wlicn  this  was  finished  the  pump  room 
wmIIs  were  built.  These  arc  16  ins.  thick  and 
arc    reinforced    with    '^^  '"     .,rti,i1    r.uls    on 
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the  inside  spaced  6  ins.  on  centers  and  Vi-in. 
horizontal  rods  spaced  12  ins.  on  both  sides. 
The  construction  was  the  same  as  that  of  the 
clear  well,  the  same  sheets  being  used  for  the 
forms.  The  dimensions  of  the  pump  room 
are  26  ft.  6  ins.  x  72  ft.  8  ins.  and  it  was  13 
ft.  deep. 

As  the  clear  well  wall  came  only  7  ft.  above 
the  floor  of  the  pump  room  it  was  necessary 
to  put  in  an  additional  wall.  This  is  only  5 
ins.  thick  and  contained  no  steel. 

After  the  walls  were  built  the  columns  in 
both  the  clear  well  and  pump  room  were  built. 
The  alum  solution  storage  tanks  were  built 
at  this  time  also.     There  are  fourteen   14x14- 
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After  this  the  roof  and  beams  were  put 
over  the  clear  well.  The  beams  consisted  of 
two  16xl4-in.  beams  running  the  entire  length 
and  4xl4-in.  cross  beams  spaced  2  ft.  9  ins. 
centers  except  where  they  come  under  the 
filter  channels,  where  they  were  2  ft.  apart. 
The  large  beams  were  reinforced  with  four 
1-in.  rods  and  the  small  ones  with  one  %-in. 
rod.  The  floor  is  4  ins.  thick  and  was  rein- 
forced with  %-in.  rods  spaced  8%  ins.  on 
centers.  The  main  beam  forms  were  sup- 
ported on  4.x;4-in.  jack  heads  and  the  others 
on  4x4-in.  stringers  and  uprights.  All  forms 
for  beams,  and  the  floors,  were  built 
in    place    and    the    steel     was    laid    on    and 
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built  with  them.  On  these  sections  the  same 
sheets  were  used  that  were  used  on  the  other 
walls  and  for  the  boxes  proper  4x4-in.  up- 
rights were  run  up  from  the  basin  floor  and 
the  same  size  cross  pieces  were  placed  on  them 
and  then  the  floor  placed  on  these.  Wedges 
were  placed  between  the  uprights  and  cross 
pieces  so  that  the  forms  could  be  easily 
wrecked.  The  sides  were  placed  next  and  then 
the  steel ;  then  the  inside  boxes  which  had  been 
made  complete  c.xcept  the  bottom  were  set  in. 
These  w'ere  set  on  4-in.  concrete  blocks  and 
the  concrete  allowed  to  flow  underneath. 
Boards  were  cut  to  fit  the  bottoms  and  when 
the  concrete  had  flowed  under  a  man  crawled 
inside  and  placed  these.  This  prevented  any 
air  pockets  or  voids  in  the  bottom.  The  sluice 
gates  were  placed  and  concreted  in.  as  were 
also  the  pipes  for  the  filter  inlets.  These  are 
5ft. xl2  ins.,  so  that  they  extend  far  enough  into 
the  filter  channels  to  allow  the  placing  of  a 
valve  with  extension  stem  and  floor  stand. 
Extension  stems  were  placed  on  the  sluice 
gates  and  a  steel  cover  over  the  opening  be- 
tween them. 

As  soon  as  this  work  was  finished  the  filters 
were  started.  Figures  4  and  .5  show  the  con- 
struction and  design  of  these-  The  water  comes 
into  the  center  channels  from  the  basins  and 
rises  until  it  is  high  enough  to  flow  into  the 
filter  troughs,  thence  over  them  and  down 
through  the  sand,  gravel  and  strainer  plates, 
thence  into  the  channels  between  the  blocks 
and  out  into  the  16-in.  pipe  through  the  ef- 
fluent controllers,  thence  down  into  the  clear 
well.     In   building  the  filters  the   16-in.   pipe, 
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in.  columns  in  the  clearwell  and  five  10x10  ins. 
in  the  pump  room.  The  column  side  forms 
were  built  in  one  piece  and  they  were  held  to- 
gether with  2x4-in  clamps  and  wedges.  No 
reinforcement  was  used. 

There  are  two  alum  solution  tanks  5  ft.  in 
diameter  and  they  extend  from  the  pump  room 
floor  to  the  floor  above  where  the  chemical 
is  handled.  They  have  8-in.  walls  and  floors 
and  a  4-in.  roof,  with  a  manhole  cover  set  in. 
This  roof  is  flush  with  the  chemical  storage 
floor.  The  walls  are  reinforced  with  %-in. 
vertical  rods  G  ins.  on  centers  and  %-in.  hori- 
zontal rods  5  ins.  on  centers.  The  vertical  rods 
are  carried  down  and  across  the  bottom  to 
reinforce  it.  In  building  them  the  inside 
drum  was  set  on  8-in.  concrete  blocks  and 
the  bottom  left  open  so  the  concrete  could 
flow  through  and  form  the  floor.  After  the 
inside  was  up  the  steel  was  placed  and  then 
the  outside  forms  which  had  been  built  in  sec- 
tions were  placed  and  the  concrete  poured. 
As  allowing  the  concrete  to  flow  inside  made 
a  very  rough  floor,  it  was  smoothed  up  with 
grout  after  the  forms  were  removed. 


wired  together  to  form  a  network  which 
was  raised  up  with  hooks  as  the  con- 
crete was  placed.  The  concrete  was  hauled  in 
barrows   direct   from   the   mixer. 

The  pump  room  roof  was  built  in  the  same 
way.  It  is  supported  on  one  longitudinal  beam 
20x10  ins.  that  rests  on  the  columns  and  16x10- 
in.  cross  beams  spaced  6  ft.  1  in.  The  large 
beam  has  four  %-in.  rods  and  the  small  ones 
four  %-in.  rods.  The  roof  is  4  ins.  thick  and 
is  reinforced  with  %-in.  rods,  6  ins.  on  centers 
lengthwise  of  the  floor  and  M-in.  rods  12  ins. 
on  centers  crosswise.  Openings  were  left  over 
the  pumps  and  over  the  furnace  for  ventila- 
tion and  light  in  the  pump  room.  A  spiral 
stairway  runs  from  this  floor  to  the  floor 
below. 

As  soon  as  these  floors  were  finished  the 
outlet  boxes  for  the  basins  were  built.  As  will 
be  seen  by  Fig.  .S  these  are  double  with  one  box 
between  the  bafile  wall  and  dividing  wall  and 
one  extending  the  entire  width  across  the  filter 
inlets.  In  building  the  boxes  the  sections  of 
main   walls,   baffles,   and   dividing   walls   were 


with  the  2-in.  nipples  in  place,  was  placed  in 
position  and  the  concrete  shown  in  the  filter 
channel  was  poured.  After  this  had  set  the 
forms  were  started.  Each  filter  was  built 
complete  including  floors  and  walls  and  walks, 
and  all  poured  at  one  pouring.  The  filter  blocks 
and  troughs  were  placed  after  the  forms  were 
removed.  In  building  the  forms  all  of  the 
sides  were  built  in  sheets,  the  old  sheets  used 
on  the  pump  room  and  clear  well  walls  being 
used  and  cut  down.  The  outside  and  sheets 
inside  the  channels  were  placed  first.  These 
rested  on  the  concrete.  Then  the  steel  was 
placed  and  next  the  inside  sheets  were  placed. 
The  latter  were  set  on  4-in.  concrete  blocks  so 
as  to  form  the  floor.  The  walks  were  built 
on  2x4-in.  brackets  built  out  from  the  sheets 
and  covered  with  %-in.  tongue  and  groove 
flooring.  Rebate  boxes  were  placed  for  the 
cross  troughs.  When  the  concrete  was  placed 
the  floors  were  placed  first  with  a  mixture 
that  was  dry  enough  to  tamp  and  .show  water 
On  the  surface.  Then  the  walls  were  poured 
and  as  the  inside  forms  were  4  ins.  off  of 
the   bottom    the    concrete    ran    through     and 
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bonded  with  the  floor.  The  walls  were  poured 
very  wet  and  were  well  worked.  It  was  found 
that  m  places  the  concrete  would  boil  out  un- 
der the  inside  forms  but  this  was  left  until 
the  next  day  and  then  chipped  off  before  it 
was  too  hard;  at  this  time  the  floors  were  also 
trimmed  up  to  a  level  grade  as  they  were 
always  rough  and  uneven.  The  forms  were 
braced  across  the  filters  and  also  had  walings 
and  wires  in  them. 

Considerable  difficulty  was  experienced  in 
makingthe  filter  blocks.  When  the  concrete 
work  first  started  forms  were  made  for 
twelve  of  these  blocks  and  it  was  intended  to 
make  a  set  every  few  days  until  enough  were 
made  for  the  complete  filters.  The  first  blocks 
were  cast  upside  down  and  were  failures  as 
they  were  found  to  be  cracked  across  and 
longitudinally  just  above  the  shoulder.  A  rich 
mixture    was    used    and    strips    of    tin    were 


could  be  made  with  slots  for  the  pins  and 
the  triangle  above  the  shoulder  could  be  cast 
separately — and  cemented  in  place  after  the 
other  had  set.  After  the  blocks  were  in  place 
the  troughs  were  built.  These  were  built  in 
place,  uprights  being  placed  on  the  blocks  and 
the  outside  form  built.  Then  the  steel  which 
had  been  made  into  a  network  was  placed, 
then  the  inside  form  was  hung  from  the 
struts  on  the  outside  forms  and  the  concrete 
poured.  A  1:2:4  mix,  with  very  fine  gravel, 
was  used.  After  they  had  set  a  couple  of  days 
the  toes  were  made  exactly  level  by  rubbing 
them  oflf  with  a  rough  brick.  All  troughs 
were  perfect  and  showed  no  sign  of  leakage 
when  the  water  was  poured  in. 

As  soon  as  the  16-in.  pipes  for  the  effluent 
had  been  placed  the  pipe  in  the  gallery  was 
assembled  while  the  forms  for  the  filters  were 
being  built.     This  was  done  so  that  the  bell- 
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Section  A-B 


Fig.   5 — Plan    and    Section   of   Foundation    of    Filter    House. 


placed  in  the  apex,  making  the  top  rounded, 
and  this  was  found  to  help,  but  they  were  far 
from  being  a  success.  Then  the  blocks  were 
cut  in  two,  the  cut  being  made  between  the 
pins.  This  helped  but  the  cracks  lengthwise 
still  occurred  and  many  blocks  were  lost.  Then 
the  blocks  were  cast  on  end  and  by  using  a 
rich  mix  that  was  not  too  wet  almost  every 
"block  was  perfect.  When  they  were  placed 
in  the  filters  it  was  found  that  the  blocks  had 
"been  made  the  exact  length  shown  on  the 
plans  and  the  filters  were  supposed  to  be  the 
same,  but  in  many  places  the  forms  had  spread 
slightly  and  it  was  found  necessary  to  cut 
many  of  the  blocks  and  this  was  quite  a  job 
as  some  of  them  were  three  months  old.  It 
was  also  found  that  although  the  blocks  bad 
"been  carefully  made  by  template  some  of  them 
liad  spread  slightly  and  it  was  necessary  to 
trim  them  back  of  the  shoulders  as  the  plates 
liad  been  made  the  exact  size.  Considering 
the  trouble  of  making  and  placing  the  blocks 
(and  I  understand  this  trouble  occurs  on  al- 
most every  plant  built)  it  would,  in  my 
opinion,  be  much  better  to  cast  the  blocks  up 
to   the   shoulders   in   place.     To   do  tliis   keys 


mouths  for  the  drains  in  the  channels  could  be 
concreted    in. 

The  only  pipe  laid  at  this  time  was  the  drain 
and  the  connections  for  the  other  lines.  This 
was  supported  on  posts.  After  t4ie  filters  were 
finished  the  gallery  floor  was  concreted  and 
the  posts  were  removed  and  hangers  for  the 
pipe  were  put  in  their  place.  As  soon  as  the 
floor  had  set  sufficiently  the  wash  water  line 
was   laid  and   the  controllers   were   set. 

As  soon  as  the  filters  were  finished  the 
brickwork  was  started.  The  building  covers 
the  filters  and  chemical  storage  room  and  is 
built  of  brick.  The  outside  is  built  of  a 
rough  dark  red  brick  with  a  bronze  tint.  These 
were  laid  with  a  %-in.  raked  joint.  The  in- 
side is  finished  with  a  yellow  semi-glazed  brick 
laid  with  a  very  narrow  joint.  Common  hard 
burned  brick  was  used  for  fillers.  All  brick 
and  mortar  was  wheeled  to  place,  no  elevator 
being  used.  The  co-t  for  labor  was  alxjut  $!> 
per  M.  Lime  mortar  was  used  with  one- 
quarter,   by  bulk,  of   Portland   cement   added. 

The  roof  is  supported  by  four  steel  trusses 
with   ten    rows   of   7-in.    I-bcams    for   purlins. 


No  trusses  were  used  on  the  end,  the  purlins 
being  built  info  the  brick  wall.  The  roof 
consists  of  2-in.  yellow  pine  tongue  and  groove 
sheeting,  a  layer  of  two-ply  ready  roofing  and 
sea-green  slate  10x20x3/16  ins,  laid  with  a 
3-in.  lap. 

While  the  masons  were  working  on  the 
building  the  concrete  gang  was  putting  the 
walks  and  beam.s  on  the  basins.  These  were 
all  built  at  the  same  time  and  as  it  required  a 
great  many  uprights  the  sheeting  for  the  roof 
was  used,  care  being  taken  to  use  as  few 
spikes  as  was  consistent  with  strength  require- 
ments. This  concrete  was  hauled  direct  from 
the  mi.xer. 

As  soon  as  the  filter  house  was  finished  and 
after  the  strainer  plates  had  been  placed,  the 
gravel  and  sand  were  placed-  These  were 
made  of  No.  12  hard  rolled  brass  and  had 
48  3/32-in.  holes  per  lineal  foot.  The  two 
larger  sizes  of  gravel  were  washed  on  the  job 
from  the  gravel  used  for  concrete.  To  wash 
this  a  screen  with  the  proper  size  openings 
was  mounted  on  legs  and  the  gravel  shoveled 
on  and  washed  with  a  hose  it  was  worked  back 
and  forth  under  the  water  with  a  hoe  and 
then  pulled  off  into  wheelbarrows  and  wheeled 
to  the  filters.  The  other  sizes  and  also  the 
sand  was  furnished  by  the  Portage  Silica  Co. 
of  Portage,  Ohio.  This  was  wheeled  direct 
from  the  cars  to  the  filters.  The  method  used 
for  washing  the  larger  sizes  was  very  ex- 
pensive but  the  quantity  was  so  small  that  it 
would  not  pay  to  put  in  a  better  plant. 

The  alum  solution  equipment  shown  in  Fig. 
11,  consists  of  a  dissolving  tank,  a  head  tank, 
.  and  two  storage  tanks  together  with  two 
pumps  and  the  necessary  piping.  The  dissolv- 
ing tank  is  made  of  concrete  with  4-in.  walls 
reinforced  with  %-in.  rods  and  set  on  the 
chemical  storage  floor.  It  is  2x4  ft.  xl8  ins. 
inside  and  is  fitted  with  a  removable  wire 
screen  that  holds  back  the  alum.  From  here 
the  solution  goes  into  the  storage  tanks  which 
are  directly  underneath.  Here  it  is  picked  up 
by  the  pumps,  which  are  motor-driven  recipro- 
cating pumps  with  brass  ends,  and  pumped 
into  the  head  tank.  The  pumps  are  so  ar- 
ranged that  either  pum.p  can  pump  from  either 
storage  tank-  The  head  tank  is  a  barrel  set 
on  a  platform  between  the  two  middle  roof 
trusses.  From  the  head  tank  there  are  two 
outlets,  one  of  which  runs  down  into  the 
gallery  along  the  wall  to  the  south  end,  thence 
through  into  the  pump  room  and  along  that 
wall  into  the  suction  of  the  low  service  pumps. 
The  other  line  runs  along  the  roof  truss  to  the 
wall,  through  it  and  down  to  the  center  walk 
between  the  basins,  thence  along  this  to  the 
second  beam  where  it  divides,  one  division 
going  to  each  basin.  This  line  is  used  only 
when  it  is  necessary  to  increase  the  amount 
of  alum  in  the  water,  as  by  using  it  the  time 
necessary  for  the  water  to  go  around  the 
bafR'es  is  eliminated.  The  head  tank  also  has 
an  overflow  line  running  to  each  of  the  storage 
tanks.  As  the  pumps  always  handle  more  so- 
lution than  is  used,  there  is  always  a  continu- 
ous circuit  of  solution  that  prevents  settling  in 
the  tanks.  For  gaging  the  supply  stop  cocks 
with  indicators  are  used.  .Ml  lines  were  con- 
nected with  the  water  pipe  so  that  they  could 
be  flushed  out.  .■\11  pipe  used  is  lead  pipe 
weighing  G  lbs.  per  foot  and  all  stop  cocks  are 
of  brass. 

The  equipment  for  the  Hypochlorite  solu- 
tion consists  of  two  dissolving  tanks  of  con- 
crete and  a  wooden  head  tank  with  the  neces- 
sarv  piping.  The  concrete  tanks  which  are  3 
ft.  6  ins.  x  3  ft. 6  ins.  x  3  ft.  were  joined  together 
and  set  on  two  2  ft.  x  4  in.  beams  that  extend- 
ed across  the  operating  floor  at  the  south  end. 
.\s  this  floor  was  considered  to  be  too  light  to 
hold  them,  a  wall  was  built  up  from  the 
gallery  floor  below.  A  pl.ntform  2  ft.  wide 
was  built  in  front  of  the  tanks  so  that  they 
can  easily  be  charged.  The  walls  of  the  tanks 
are  4  ins.  tliick  an<l  are  rein  forced  with  -"Hi-in. 
rods  on  6-in.  centers.  From  the  dissolving 
tanks  the  solution  went  into  the  bead  tank 
which  was  set  below  the  outlet.  This  was 
made  of  wood,  is  IS  ins.  square.  It  is  fitted 
with  a  float  valve  so  that  the  solution  is  always 
held  at  the  same  elevation.     From   the  head 
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tank  the  solution  goes  along  the  south  and 
west  side  of  the  building  and  is  emptied  into 
the  space  between  the  sluice  gates  on  the 
basin  outlet.  All  pipe  is  lead  and  weighs  4  lbs. 
per  foot.  It  is  connected  with  the  water  line 
so  that  it  can  be  flushed  out. 


No  mention  has  been  made  in  this  article  as 
to  when  or  how  the  upper  layer  of  the  floors 
was  laid  for  this  was  used  as  a  dumping 
ground  for  labor.  It  was  placed  when  there 
was  no  work  on  the  main  concrete.  It  was 
laid  in   8   ft.   squares,  and  in   the  basins  ex- 


Cost   of   labor  on   forms   for  screen  boards 
and  runs  on  lower  laver  of  floor: 

, Cost ^ 

Per        Per 
Item.  sq.  yd.  cu.  yd. 

3  carpenters,    67    hrs.    at    25 

cts toO.25     $0,038     $0,172 

1  foreman,  53  hrs.  at  50  cts.  26.50         .02  .09 
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Fig.  6 — Plan   and    Longitudinal    Section   of   Filters. 


SeC.G-H 
Fig.  7 — Sectional  Elevations  of  Filters. 


An  office  and  laboratory  is  located  in  the 
southeast  corner  of  the  storage  floor.  It  is 
built  of  5-in.  partition  tile  and  has  a  4-in. 
concrete  roof.  The  tile  is  plastered  nn  both 
sides  and  is  painted  yellow  with  cold  water 
paint  that  matches  the  color  of  the  inside 
brick  work. 

All  of  the  filter  equipment  and  the  venturi 
meter  were  furnished  by  the  Builders  Foundry 
Co.  The  filters  are  equipped  with  eflluent 
controllers  and  loss  of  head  gages,  both  of 
which  have  recording  devices.  They  are 
mounted  on  floor  stands  that  set  on  the  ope- 
rating floors-  The  tubes  for  these  e.xtend 
down  through  the  gallery  floor  into  the  clear 
well.  As  originally  planned  all  valves  con- 
nected with  the  filters  were  to  have  been 
hydraulic  valves  but  this  was  changed  and  all 
of  the   valves   are   fitted   with   extension   stem 
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pansion  joints  Vz  in.  wide  were  made  between 
blocks   and  afterwards  filled   with   asphaltum. 

The  different  pipe  lines  were  laid  in  the 
same  way  at  odd  times.  Wherever  pipes  came 
through  a  wall  wall  castings  were  placed  and 
much  diflncnlty  arose  from  this,  for  although 
the  castings  were  set  to  the  exact  line  and 
measurement,  when  the  forms  were  filled  with 
concrete  they  would  often  give  enough  to 
throw  the  castings  out  of  line.  It  was  then 
necessary  to  use  dutchmen  between  the  flanges 
to  make  them  fit  and  some  of  the  connections 
had  to  be  planed  down  in  order  to  get  them 
in.  In  my -opinion  it  would  have  been  better 
to  have  left  openings  in  tlie  walls  and  con- 
creted the  pipes  in  after  they  were  all 
assembled. 

All  cement  used  in  this  work  was  Universal 
and  all  exposed  surfaces  were  scraped  as  soon 
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Cost  of  labor  on  concreting  lower  layer  of 
floors : 

, Cost , 

Per 
Item.  cu.  yd. 

14  men,  47  hrs.   at   20  cts $105,60  1 

4  men,  41   hrs.  at  25  cts 41.00) 

1  superintendent,    41    hrs.    at    50 

cts 20.50 

Water  boy,  41  hrs,  at  10  cts 4.10 

2  finishers,  50  hrs.  at  20  cts 20.00) 

1  finl-sher,  38  hrs.  at  25  cts 9.50  f        .101 


$0,591 


.07 
.014 


Totals     $226.70 

Or  $0,173  per  square  yard. 


$0,776 


of    labor    on    forms    for    coagulating 


Cost 
basins : 

Building  sheets:  Cost. 

Item.  Cost. 

11  men,   C  hrs.  at  20  cts $  13.20 

5  men,  30  hrs.  at  25  cts 37.50 

2  men,  IS  hrs.  at  35  cts 12.60 

Superintendent  27  hrs.  at  50  cts 13.50 

Water  boy  20  hrs.  at  10  cts 2.00 


Total  cost   $78.80 

Plates  well  cemented  in  notches  in  N3IIS  ■..  *- 
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Fig.   8 — Details   of   Strainer    System   and    Gravel 


Fig.   9 — Developed    Detail    of   Strainer    Plates. 


and  floor  stands  that  set  on  the  operating 
floor.  The  starting  device  for  the  wash-water 
pump  is  also  on  this  floor  so  that  one  man  can 
operate  the  filters. 

The  plant  is  heated  with  steam.  The  boiler 
is  in  the  pump  room  and  the  main  pipe  runs 
around  the  inside  of  this  room  risers  being 
carried  up  to  the  radiators  in  the  room  above. 


as  the  forms  were  removed  and  painted  with 
two  coats  of  neat  cement  and  water 

COSTS, 

Below  are  some  of  the  costs  that  have  not 
been  already  given  : 

Unloading  sand  and  gravel,  8  cts.  per  ton. 

Unloading  cement  into  cement  house,  2  cts. 
per  bbl. 


Or  $0,014  per  sq.  ft.  of  form  surface:  or  $0,195 
per  cu.  yd.  of  concrete. 

Cost  of  labor  on  erecting   forms  and   runs 
and  wrecking  same : 

Item,  Cost, 

5  men,  loS  hrs,  at  20  cts $168.00 • 

7  men,  190  hrs.  at  25  cts 332. .'0 

2  men,  190  hrs.  at  35  cts 133.'^tt- 


October  23,   1912. 


ENGINEERING     &     CONTRACTING 


465 


Foreman,  160  hrs.  at  50  cts 

Water  boy,  100  hrs.  at  10  cts. 


so.oo 

10.00 

Total   cost    $726.50 

Cost,   $1.S02  per  cu.  yd. 

Cost,   $0,052  per  sq.  ft.  of  concrete  surface. 

Brass  Plate  tohave  45  -J^  diameter  holes  per  lin  ft  in  4  rows 
■holes  aril  led 

4  Brass  hook  bolt  with  Brass  Nut 
y       ■•  r-'fihd- /dasher  ■ ,.. 
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Fig.  10 — Cross  Section   of  Strainers. 


Cost  of  placing  .58,100  lbs.  of  steel  for 
basins : 

Item.  Cost. 

4  men,  54  hrs.  at  20  cts $  43.20 

7  men.  5U  hrs.  at  25  cts 87.50 

2  men,  42  hrs.  at  35  cts 28.40 

Superintendent,  33  hrs.  at  oO  cts 16.50 

Water  boy,  33  hrs.  at  10  cts 3.30 

Total   cost    $178.90 

Cost,   $0.0031  per  lb.,  or  $6.30  per- ton. 

Cost  of  labor  on  concreting  walls  of  basins: 

, Cost , 

Per 
Item.  cu.  yd. 

19  men.  44  hrs.  at  20  cts $167,20  1 

4  men,  44  hrs.  at  25  cts 44.00)    $0,490 

Superintendent,   44  hrs.  at  50  cts....     22.00       .035 
Water  boy,  44  hrs.  at  10  cts 4.40       .011 

Totals     $237.60  $0,546 

Cost  of   labor  on   forms   for  outlet  boxes : 
Item.  Cost. 

2  carpenters,  70  hrs.  at  35  cts $  49.00 

2  carpenters,  70  hrs.  at  30  cts 42.00 

4  carpenters,  70  hrs.  at  25  cts 70. Oo 

1  foreman,   70  hrs.  at  50  cts 35.00 

$196.00 
Less  cost  of  walls   included 34.00 

Total     $162.00 

Cost  per  cu.  yd.,  $10.80. 

Cost  of  labor  on  clear  well   forms; 
Item.  Cost. 

3  men,  22  hrs.  at  20  cts $  13.20 

8  men,  47  hrs.  at  25  cts 94.00 

2  men,  48  nrs.  at  35  cts 33.60 

Foreman,   46   hrs.  at   50  cts 23.00 

Water  boy,  20  hrs.  at  10  cts 2.00 

Total     $165.80 

Cost  per  cu.  yd.,  $1,842. 

Cost  per  sq.  ft.  of  concrete  surface,  $0.05. 

Cost  of  labor  for  concreting  clear  well: 
Item.  Cost. 

20  men,  12  hrs.  at  20  cts $  48.00 

4  men.  12  hrs.  at  25  cts 12. OO 

Superintendent.   12  hrs.  at  50  cts 6.00 

Water  boy,  12  hrs.  at  10  cts 1.20 

Total    $67.20 

Cost  per  cu.  yd.,  $0,747. 

Cost  of  labor  on  forms   for  14  columns: 
Item.  Cost. 

2  men,  22  hrs.  at  25  cts $  11. Oo 

2  men,  25  hrs.  at  35  cts 17.50 

Total     $  28.50 

Cost   per   column,    $2.04. 
Cost  per  cu.  yd.,  $4.07. 

Building    12    forms    for    filter    blocks    cost 

$42.50,  or  $3..54  each. 

Labor  cost  of  forms  for  four  filters: 
Item.  Cost. 

Superintendent,   170  hrs.  at  50  cts $  85.00 

2  carpenters,  170  hrs.  at  35  cts 119.00 

3  carpenters,  170  hrs.  at  30  cts 153.00 

3  carpenters,  190  hrs.  at  25  cts 143,50 

2  men,  100  hrs.  at  20  cts 40.00 

Total    $540.50 

Cost  per  filter,  $1.15.12. 
Cost  per  cu.   yd.,  $5.00. 

Cost  of  labor  on  concreting  filters: 
Item.  Cost. 

Superintendent,  4V4  hrs.  at  50  cts $     2.23 


3  men,  V/2  hrs.  at  25  cts 3.38 

18  men,  4'/4  hrs.  at  20  cts 16.20 

Finisher,  5  hrs.  at  30  cts 1.50 

Water  boy,  4Vi  hrs.  at  10  cts 45 

Total   cost    %  23.78 

Cost  per  cu.  yd.,  $0.88. 

All  costs  on  forms  above  given  include  run- 
ways and  wrecking. 

This  work  was  done  by  Ensminger  Bros,  of 
Columbus,  Ohio.  Burgess  &  .Long  of  Colum- 
bus designed  the  plant  and  served  as  consult- 
ing engineers  on  it.  F.  M.  Brewer  was  city 
engineer  and  the  writer  was  resident  engineer 
on  the  work.  E.  E.  Eyler  was  superintendent 
tor  the  contractor.  The  work  was  started 
May  17,  1911,  and  the  plant  started  operatmg 
January  .5,  1912. 

Sewage  Treatment  vs.  Sewage  Purifi- 
cation— Terminology  and  Choice 
of   Methods. 

The  practice  of  applying  the  name  "sewage 
purification  plant"  to  every  plant  designed  to 
treat  sewage  was  condemned  by  Mr.  George 
C.  Whipple  in  his  recent  paper  before  the 
American  Public  Health  Association.  Mr. 
Whipple  also  discussed  the  relative  efficien- 
cies of  the  various  classes  of  sewage  treat- 
inent  processes,  and  commented  upon  the 
proper  alignment  between  sewage  treatment 
and  water  purification.  The  paper  is  here 
given. 

The  art  of  sewage  disposal  has  been 
making  progress  during  recent  years.  Of 
this  there  is  no  doubt.  The  nature  of  the 
advance,  however,  has  not  been  that  which 
the  popular  mind  believes  it  to  have  been. 
It  has  not  been  in  the  direction  of  making 
sewage  more  nearly  resemble  drinking  water 
so  much  as  it  has  been  in  adjusting  the  treat- 
ment to  particular  needs,  making  the  treated 
sewage  fit  for  discharge  into  some  particular 
stream  or  lake,  taking  into  account  the  sub- 
sequent use  of  this  water.  The  greatest 
progress  has  not  been  in  obtaining  a  higher 
degree  of  purity  for  sewage  effluents,  but 
rather  in  the  invention  of  methods  and  de- 
vices applicable  to  conditions  not  previously 
encountered.  To  illustrate — the  general  re- 
sults of  that  notable  series  of  experiments 
made  a  quarter  of  a  century  ago  by  the  Mas- 
sachusetts State  Board  of  Health  at  Law- 
rence was  that  the  application  of  sewage  to 
land  according  to  the  method  known  as  in- 
termittent sand  filtration  was  the  one  best 
suited  to  the  local  conditions  of  that  state. 
Time  has  proved  that  this  conclusion  was 
correct,  and  the  plants  that  have  been  con- 
structed have  on  the  whole  given  satisfactory 
results.  Intermittent  sand  filtration  gives  a 
relatively  high  degree  of  bacterial  efficiency. 
But  sandy  soils  of  the  proper  character  do 
not  exist  everywhere  in  the  United  States ; 
they  do  not  e.xist  in  England.  Large  areas  are 
required  and  it  is  not  often  that  these  can 
be  found  at  the  proper  elevation  near  large 
cities.  Therefore,  this  excellent  method  of 
sewage  purification  is  much  limited  in  its 
application.  The  need  of  processes  to"  fit 
other  conditions  led  to  the  use  of  improved 
screens,  of  chemical  precipitation  works,  of 
septic  tanks,  of  sprinkling"  filters,  of  contact 
beds,  processes  excellent  in  their  way,  but  as 
ordinarily  operated  not  capable  of  purifying 
the  sewage  to  the  same  extent  as  the  older 
method  of  treatment  on  land.  Yet,  and  this 
is  the  point  of  my  paper,  these  miscellaneous 
processes  all  go  popularly  under  the  name 
"sewage  purification  plants."  In  a  certain 
sense  this  is  correct,  for  they  contribute  to 
the  removal  of  the  objectionable  ingredients 
and  living  organisms  in  the  sewage.  The 
sanitary  engineer,  knowing  the  nature  of  the 
results,  makes  a  proper  mental  discount  of 
the  term  and  is  not  deceived.  The  layman, 
however,  takes  the  word  "purification"  at  its 
face  value  and  is  deceived.  How  many  times 
do  we  hear  city  officials  proudly  boast  that 
the  sewage  of  their  citv  is  in  no  way  danger- 
ous because  it  is  purified  in  a  septic  tank, 
when  it  would  seem  that  the  use  of  one's 
nose  and  the  application  of  a  little  common 
sense  would  lead  to  a  different  conclusion. 

There  is  no  more  fatal  error  in  logic  than 


failure  to  properly  define  the  premises ;  noth- 
ing contributes  so  much  to  controversy  and 
misunderstanding  as  the  use  of  terms  of  un- 
certain meaning.  The  speaker  believes  that 
much  of  the  prevailing  discussion  with  re- 
spect to  the  advisabilitv  of  adopting  this  or 
that  method  of  guarding  water  supplies 
against  infection,  and  of  preserving  the  qual- 
ity of  the  water  in  our  waterways  has  been 
confused  in  the  minds  of  many  on  account  of 
the  use  of  the  term  "sewage  purification"  to 
cover  methods  and  processes  that  do  not 
make  the   sewage   pure. 

It  is  gratifying  to  observe  that  there  is  an 
increasing  tendency  among  sanitary  engineers 
to  substitute  for  the  term  "sewage  purifica- 
tion" the  words  "sewage  treatment."  Notably 
Mr.  George  W.  Fuller  has  adopted  this  lan- 
guage in  his  recent  admirable  treatise  on 
sewage  disposal.  It  is  to  be  hoped  that  its 
use  will  become  general.  If  not,  the  term 
"sewage  purification"  will  inevitably  become 
degraded,  as  people  come  to  learn,  as  they 
must,  that  not  all  so-called  purification  plants 
really  purify  the  sewage.  The  term  "sewage 
treatment"  does  not  imply  complete  purifica- 
tion and  is,  therefore,  the  more  general  and 
the  better  term. 
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Fig.   11 — Details  of  Solution   Equipment. 

Using  the  words  in  their  most  obvious 
meaning,  let  us  ask  the  tjuestion.  ought  the 
sewage  of  our  American  cities  to  be  purified? 
Generally  speaking,  no.  To  do  so  would  he 
enormously  expensive,  and  in  most  cases  the 
results  accomolished  would  not  be  commen- 
surate with  the  cost.  Ought  the  sewage  of 
our   .\mcrican    cities    to   be   treated   in   some 
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way  before  being  discharged.  Generally 
speaking,  yes.  There  are  relatively  few  in- 
stances where  raw  sewage  can  be  discharged 
into  streams  or  lakes  without  causing  objec- 
tionable local  conditions  or  dangers  of  a  san- 
itary character.  The  nature  of  the  treatment 
required  will  vary  all  the  way  from  a  mere 
straining  out  of  the  grosser  solids  to  a  com- 
bination of  processes  that  results  in  actual 
purification. 

To  take  an  illustration  from  practice,  can  the 
water  supplies  of  our  lakes  be  protected  by 
purifying  the  sewage  that  enters  them? 
Many  laymen  think  so,  and  ardently  advocate 
the  construction  of  sewage  purification  plants 
and  oppose  water  filtration.  Would  they  say 
the  same  if  they  realized  that  most  so-called 
sewage  purification  plants  only  partially  re- 
move the  dangerous  substances  from  the  sew- 
age, and  that  complete  removal  is  impracti- 
cable on  account  of  the  expense  and  the  al- 
most insuperable  difficulty  of  treating  all  of 
the  sewage  at  times  of  storm.  Would  not 
these  well-meaning  people  have  a  clearer  con- 
ception of  the  problem  if,  instead  of  using  the 
broad  misleading  word  "purification,"  we 
used  the  term  "sewage  treatment,"  or  still 
better,  some  term  that  described  definitely  the 
results  accomnlished  by  the  different  proc- 
esses. 

With  laws  being  framed  in  various  states 
to  control  the  pollution  of  rivers  and  water- 
ways, it  is  high  time  that  popular  misconcep- 
tions should  be  corrected  and  that  the  differ- 
ent phases  of  this  complicated  problem  should 
be  made  clear.  In  the  first  place  it  should  be 
more  definitely  understood  that  in  the  treat- 
ment of  sewage  there  are  two  very  different 
functions  to  be  considered.  One  is  to  get  rid 
of  the  foul,  putrescible  matter  with  its  ac- 
companying offensive  smell ;  the  other  is  to 
get  rid  of  living  disease-producing  organisms. 
One  is  very  largely  a  physical  and  biochem- 
ical problem ;  the  other  is  chiefly  bacteriolog- 
ical. One  does  not  directly  concern  the  pub- 
lic health ;  the  other  may.  In  practice,  these 
functions  overlap  but  they  may  be  kept  sepa- 
rate. 

Is  it  not  the  popular  conception  of  the 
function  of  sewage  disposal  plants  that  they 
are  intended  primarilv  to  protect  the  public 
health?  Is  not  this  the  theory  upon  which 
some  of  the  recent  legislation  is  based?  It 
certainly  appears  so.  But  is  this  idea  correct? 
Does  the  treatment  of  sewage  by  the  ordi- 
nary process  materially  improve  the  public 
health?  Are  sewage  works  a  success  from 
the  hygienic  point  of  view?  It  is  a  vital 
question  and  one  that  has  not  been  sufficiently 
considered  from  the  standpoint  of  cost  and 
result. 

Sanitary  history  has  shown  that  when  pol- 
luted water  supplies  have  been  purified  by 
filtration,  the  typhoid  fever  death  rate  of  the 
community  has  lessened  and  the  public  health 
has  otherwise  materially  improved.  And  it  is 
a  matter  of  easy  reckoning  to  tell  that  the 
financial  benefits  represented  by  the  saving 
of  human  lives  and  the  prevention  of  sick- 
ness have  far  exceeded  the  cost  of  filtration. 
Taking  the  cost  of  efficient  water  purification 
at  $10  per  1,000,000  gals,  and  allowing  a  per 
capita    water    consumption    of    100    gals,    per 


day,  the  nrocess  pays  for  itself  if  it  reduces 
the  typhoid  fever  death  rate  by  4  per  100,000. 

No  such  record  can  be  shown  for  the  puri- 
fication of  sewage  except  perhaps  in  the  case 
of  a  few  small  plants  built  for  the  protec- 
tion of  the  water  supply  of  some  large  city, 
and  even  here  it  is  difficult  to  measure  the 
number  of  lives  that  have  been  saved.  The 
complete  diversion  of  sewage  from  the  drain- 
age area  of  a  public  water  supply  has  repeat- 
edly been  of  hygienic  benefit.  So  has  the  in- 
troduction of  sewer  systems  in  cities  and 
towns  where  none  existed  before.  But  the 
purification  plants  that  have  been  constructed 
for  the  large  cities  of  the  world  have  not  the 
saving  of  many  human  lives  to  their  credit, 
so  far  as  the  best  available  evidence  shows. 
The  reason  is  obvious.  They  have  not,  as  a 
rule,  been  built  for  that  purpose,  popular 
ideas  to   the  contrary  notwithstanding. 

Sanitarians  abroad  have  long  recognized 
the  fact  that  river  water  supplies  cannot  be 
protected  against  the  danger  of  infection  by 
any  of  the  known  methods  of  purifying  sew- 
age discharged  into  the  river  above  the  water 
works  itake.  Instead  they  depend  upon  the 
filtration  of  the  water  supplies  themselves. 
In  Germany  the  filtration  of  surface  water 
supplies  is  required  by  law  and  no  difficulty 
has  been  found  in  building  water  filtration 
plants  capable  of  purifying  water  after  it  has 
received  what  would  be  regarded  in  this 
country  as  a  large  amount  of  sewage.  In 
Germany  and  in  England  sewage  disposal 
works  are  built  primarily  to  remove  organic 
matter  and  prevent  streams  from  becoming 
foul.  Therefore,  when  public  health  authori- 
ties in  this  country  compel  large  cities  to 
construct  sewage  purification  plants  for  the 
avowed  purpose  of  protecting  water  supplies 
taken  from  rivers  below  them,  they  are  at- 
tempting to  accomplish  the  impracticable,  and 
are  compelling  the  expenditure  of  money 
without  adequate  returns.  The  most  that  can 
be  expected  in  this  direction  is  to  lessen  the 
burden  placed  upon  the  water  filters  and  in 
some    instances    this   may   he    desirable. 

The  pollution  of  water  supplies  is  not  the 
only  thing  involved  in  this  matter.  Some- 
times it  is  a  question  of  protecting  shellfish 
supplies,  or  of  bettering  the  sanitary  condi- 
tions of  the  water  at  bathing  beaches!  These 
may  be  fairly  classed  among  the  direct  sani- 
tary benefits  of  sewage  treatment,  hut  here 
the  treatment  to  be  of  benefit  must  he  quite 
complete  and,  therefore,  expensive,  while  the 
number  of  lives  saved  in  this  way  is  probably 
small. 

It  would  not  be  ridit  to  balance  the  cost 
of  sewaee  purification  against  the  saving  of 
human  lives  were  it  not  for  the  fact  that"  our 
cities  are  subject  to  debt  limits  and  that 
money  is  needed  for  many  other  purposes 
that  allfect  the  public  health,  for  cleaner 
streets,  for  better  care  of  school-houses,  for 
parks  and  nlay-erounds,  and  for  the  special 
needs  of  the  department  of  health  in  secur- 
ing safer  milk  and  food  supplies,  and  for  all 
sorts  of  hvgiene  and  sanitary  inspections.  In 
view .  of  the  .steadily  increasing  tax  rates  in 
our  large  cities,  it  behooves  sanitarians  to 
find  out  for  each  city  in  which  direction 
money  allotted  to  the  saving  of  human  lives 


will  do  the  most  good.  In  other  words,  hovip 
can  the  most  lives  be  saved  for  a  dollar? 
Whatever  the  answer  mav  be,  it  is  not  likely 
to  be   found  in  the  purification  of  sewage. 

That  the  sewage  of  most  American  cities- 
should  be  subjected  to  some  form  of  treat- 
ment is  conceded.  The  need  will  increase  as- 
our  cities  increase  in  size  and  number.  The 
problem  at  hand  is  to  determine  the  most  ap- 
propriate treatment  for  each  case,  bearing  ir* 
mind  the  results  that  can  be  accomplished, 
the  peculiar  local  condition,  the  cost  of  con- 
struction, maintenance,  depreciation  and  op- 
eration. 

Processes  of  treatment  perform  one  or 
more  of  three  functions,  clarification  of  the- 
sewage,  oxidation  of  the  organic  matter  and' 
removal  of  bacteria.  The  effect  of  the  meth- 
ods of  treatment  now  available  and  in  com- 
mon use  are  ""iven  by  Fuller  in  his  treatise- 
already  referred  to  as  shown  here  in  Table  I. 
TABLE  I.— RELATIVE  EFFICIENCIES  OF 
VARIOUS   SEW.VGE   TRE.\TMENTS. 

Percentage 
Sus-     ,. — purification — v 
pended  Organic 
Method.  matter,  matter.  Bacteria. 

Fine    screens    (30    mesh 

or   finer)    15  10  15 

Sedimentation     65  30  Go 

Soptlo    treatment 65  30  65 

Chemical     precipitation.       S5  50  85 

Contact    filters* 85-90         65-70         80-85 

Sprinl^ling     filters' 85-90         65-70         90-95 

Intermittent    sand     flit- 
ters*     95-99         90-98         98-99 

•The  figures  for  the  last  three  forms  of 
treatment  are  on  the  assumption  that  the  sew- 
age is  given  some  form  of  preparatory  treat- 
ment before  it  is  applied  to  the  filters,  and  that 
with  the  sprinkling  filters  the  effluent  is  allowed 
to  settle. 

It  is  evident  that  some  of  the  "rocesses  that 
are  used  primarily  to  prevent  sewage  from- 
producing  foul  conditions  do  also  remove 
many  bacteria,  and  to  the  extent  that  they  do 
this  they  improve  the  sanitary  quality  of  the 
treated  sewage.  Often  this  can  be  accom- 
plished at  low  cost,  while  to  effect  a  reason- 
ably complete  and  useful  bacterial  removal' 
would  very  greatly  add  to  the  expense.  This 
treatment  of  sewage  to  a  less  degree  than 
that  of  complete  sanitary  purification  may  pay 
even  though  the  direct  hygienic  aspects  of  the 
case  be  ignored,  for  whatever  eliminates  pub- 
lic nuisances  adds  to  the  comfort  of  the- 
people  at  large,  and  tends  to  restore  depre- 
ciated real  estate  values. 

The  above  ideas  are  not  new  to  sanitary 
engineers ;  they  know  the  limitations  of  the 
various  methods  of  treatment :  they  know 
how  well  they  work  when  kept  in  order,  and' 
how  grievously  they  fail  when  not  properly 
operated  and  enlarged  as  need  requires ; 
they  are  able  to  determine  what  methods  or 
combination  of  methods  are  best  suited  to 
anv  case.  Yet  in  common  parlance  and  in- 
official reports  they  continue  to  say  "sewage 
purification"  when  they  mean  something  less. 
Perhaps  a  better  term  than  "sewage  treat- 
ment'' can  be  found,  but  let  us  at  least  be- 
more  particular  in  the  use  of  terms  describ- 
ing the  processes  discussed,  lest  the  cause  of 
sanitation  suffer  .i  reaction  from  the  over- 
zealous  _  interest  of  laymen  based  on  false 
conceptions. 
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The  Solution  of  Hydraulic  Problems 
Relating  to  Tile  Drainage. 

Contributed  by  Louis  Schmeer.  Irrigation  Engi- 
neer, Colton,  Cal. 
In  localities  where  the  natural  drainage  of 
a  soil  is  so  poor  that  ground  water  prevents 
its  proper  tillage,  or  else  remains  within  the 
root  zone  of  the  plants  at  times  when  it  is 
injurious  to  their  favorable  progress;  artifi- 
cial drainage  must  be  resorted  to.  The  prob- 
lem of  successful  and  effective  drainage  con- 
sists in  the  depression  of  the  plane  of  satura- 
tion, commonly  called  "the  water  table."  to 
such  a  depth  that  soil  tillage  may  proceed  at 


the  most  favorable  time  and  air  freely  circu- 
late within  the  root  zone,  but  not  so  deep  that 
capillary  action  cannot  speedily  and  abundant- 
ly supply  the  plant  with  the  necessary  mois- 
ture. In  an  average  soil  the  proper  depth  of 
the  plane  of  saturation  below  the  surface  as 
indicated  by  experience  is: 

In  meadows,  pastures.  20-30  ins.,  mean  25  ins. 
In  agricultural  lands.  30-50  ins.,  mean  40  ins 
In  garden  lands,   40-50  ins.,   mean  45  Ins. 
In  orchards.  40-60  ins.,  mean  50  ins. 

The  proper  elevation  of  the  water  table  is 
very  important  because  the  growing  plant  ab- 
sorbs and  evaporates  great  quantities  of  water 
and  the  more  speedily  and  abundantly  this  is 


supplied  the  better  will  plant  life  progress. 
According  to  Hellriegel  our  common  cereals 
absorb  and  evaporate  on  the  average  350  lbs. 
and  orchard  trees  500  lbs.  of  water  to  every 
pound  of  dry  matter  they  produce.  In  most 
localities  the  plane  of  saturation  reaches  the 
upper  limit  in  the  spring.  As  the  season  ad- 
vances evaporation  from  the  surface  increases 
and  the  activities  of  the  plants  accelerate- 
capillary  action.  ./>is  a  consequence  the  plane 
of  saturation  falls  and  reaches  the  lower- 
limit  in  the  early  autumn. 

The  most  reliable  and  satisfactory  basis  for- 
drainage  calculations  is  the  rise  in  the  plane- 
of   saturation  within  the  period   of  the  aver- 
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age  maximum  rise,  generally  a  week  or  a 
rnonth  in  the  spring.  Fluctuations  in  the  po- 
sition of  the  plane  are  most  easily  ascer- 
tained bv  means  of  test  borings  at  different 
places  within  the  area  to  be  drained.  These 
borings  are  best  made  with  V/2  to  4-in.  soil 
augers. 

A  much  less  reliable  basis  for  calculations 
is  the  precipitation  within  the  period  of  the 
average  maximum  precipitation.  This  is  less 
reliable  because  the  percentage  of  the  rain- 
fall which  actually  reaches  the  plane  of  sat- 
uration varies  very  much  with  the  nature  of 
the  soil,  the  season  of  the  year  and  condi- 
tions   existing    on    the    surface.      In    districts 


moo 


distance  from  the  ocean  and  other  circum- 
stances. The  average  maximum  winter  pre- 
cipitation per  month  is  equal : 

In  the  Lower  Lake  region  to 4.2  Ins. 

In  the  Upper  Lake  region  to 3.0  Ins. 

In  the  North  Dakota  region  to 1.9  ins. 

In  the  Upper  Mississippi  region  to 4.2  ins. 

In  the  Missouri  Valley  region   to 3.6  ins. 

In  the  Northern    Slope   region   to 1.4  ins. 

In  the  Middle    Slope    region    to 2.4  Ins. 

In  the  Southern    Slope   region    to 1.4  ins. 

In  the  Southern   Plateau   region  to 2.0  ins. 

In  the  Middle   Plateau    region   to 2.o  ins. 

In  the  Northern    Plateau    region    to 2.6  Ins. 

The  average  maximum  monthly  precipita- 
tion at  Fresno,  Cal.,  is  about  3. (5  ins.  or  0.3 
ft. ;    the    average    maximum    monthly    rise    in 
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Fig.  1. 


where  drainage  is  usually  required  a  greater 
or  lesser  percentage  of  the  ground  water  is 
due  to  seepage  from  higher  levels  and  fre- 
quently this  seepage  stands  in  no  relation  to 
the  rainfall,  as  in  the  irrigated  districts  of 
the  semi-arid  region.  In  these  districts 
ground  water  movements  are  due  to  percola- 
tion from  canals  and  ditches,  to  a  greater  ex- 
tent however  to  the  excessive  use  of  water 
in   irrigation. 

In  drainage  calculations  it  is  rarely  neces- 
sary to  consider  the  amount  of  rain  falling 
during  the  summer  months.  During  the 
heated  season  evaporation  from  the  surface  is 
so  great  and  the  plants  absorb  so  much  water 
that  verv  little,  if  any,  ever  reaches  the  plane 
of    saturation. 

In  case  the  local  precipitation  is  to  serve 
as  a  guide,  experience  indicates  that  double 
the  amount  within  the  period  of  the  average 
maximum  precipitation  during  the  winter 
months  is  to  be  taken  as  a  basis  for  calcu- 
lations. The  amount  of  rainfall  within  the 
month  of  the  average  maximum  precipitation 
depends   on   the   elevation   of   the  locality,   its 


the  watertable  in  the  district  where  drainage 
proves  to  be  necessary  is  28.8  ins.  or  2.4  ft. 
Since  the  mean  porosity  percentage  of  the 
soil  in  the  district  is  about  25  per  cent  a  rise 

2.4 

of  2.4   ft.  corresponds  to  a   depth   of  ^= 

4 
0.6  ft.  on  the  surface,  or  exactly  double  the 
amount  of  the  average  maximum  monthly 
precipitation.  Consequently  at  least  half  of 
the  rise  is  due  to  seepage  from  higher  levels 
and  this  is  no  doubt  the  case  in  most  locali- 
ties. 

Taking  a  rise  of  2.4  ft.  in  the  watertable  or 
double  an  average  maximum  month's  precipi- 
tation of  0.3  ft.,  or  a  maximum  daily  precipi- 
tation of  0.24  in.  as  a  basis,  the  quantity  to 
be  drained  from  the  soil  of  1  acre  is  equal 
to  43,.5(iO  into  0.6  =  26,13(1  cu.  ft.,  which  di- 
vided by  86,400,  the  number  of  seconds  in 
24  hours,  gives  0.01008  cu.  ft.  per  second. 
The  removal  of  1  cu.  ft.  of  water  per  second 
from  the  soil  will  consequentlv  drain  1  di- 
vided by  0.01008  — nD.2  acres. 

Different  authorities  base  their  calculations 


on  various  amounts  of  precipitation.  In  Ger- 
many, where  the  art  of  drainage  has  reached 
a  high  level,  Gebhard  bases  the  capacities  of 
his  drainage  conduits  on  double  a  daily  pre- 
cipitation of  2.8-5  millimeters  or  0.22.3  in., 
while  Dunkelber's  basis  is  0.24  in.  Elliot,  the 
most  noted  .■\merican  authority,  counts  on  a 
maximum  daily  orecipitation  of  0.2-5  in.  The 
logarithmic  diagrams  are  based  in  an  aver- 
age maximum  monthly  rise  in  the  watertable 
of  2.4  ft.,  corresponding  to  double  an  average 
monthly  rainfall  of  0.3  ft.  or  a  maximum 
daily  precipitation  of  0.24  in.  The  horizontals 
represent  square  feet  drained  in  the  lower, 
acres  drained  in  the  upper  diagram.  In  both 
■  diagrams  the  verticals  represent  the  fall  in 
feet  per  1,000  ft. ;  the  diagonals  rising  from 
the  left  to  the  right  indicate  diameters  in 
inches,  those  rising  from  the  right  to  the  left 
velocities  in  feet  per  second. 

In  localities  where  the  average  maximum 
rise  in  the  watertable  differs  from  those  given 
above  the  actual  drainage  areas  as  given  in 
the  diagrams  are  to  be  multiplied  or  divided 
accordingly.    For  a  rise  of  3  ft.,  for  instance, 

8.0 

areas  are  to  be   multiplied  bv  =12.5  to 

'2.4 
indicate  the   proper   diameter  of  the   conduit 
required. 

Velocities  and  quantities  have  been  calcu- 
lated  from  the   formula, 

(?  =  [  66  (  \/ir+  m)  v't^r  (?  0.7854  in 
which  Q  =  discharge  in  cubic  feet 
per  second. 

d^  diameter  of  conduit  in  feet, 


)ji  =  coefficient    indicating     the     de- 
grees of  roughness  of  the  con- 
duit =0.57  for  tile  drains,  sew- 
ers, brick   conduits, 
i^sine  of  the  slope  =  rise  in   feet 
divided  bv  distance  in   feet. 
18 
H^an  exponent  =  — for  tile  drains. 
17 
To   facilitate  calculations  the  formula  may 
be  transformed  so  it  will  read,  for  »i  =  0.57: 

V=  0.2581      Z)'  H'''  sH 

Q  —  0.001408  D'  H''  i/H 

a  =  6082         D'  H''  \  H 

A  =  0.1396      /)"'  H''  VH 

in  which  D  =  diameter  in  inches. 

r=  velocity  in  feet  per  acre. 

a  =  area   drained   in   square   feet. 

-1  =  area  drained   in  acres. 

//=fall  in  feet  per  1,000  ft. 
The  formula  indicates  that  the  area  drained 
is  equal  to  6,082  sq.  ft.  in  case  the  conduit  is 
1  in.  in  diameter  and  the  fall  1  ft.  in  1,000. 
For  the  same  fall  the  area  drained  increases 
with  Z)'.  For  the  same  diameter  the  area' is 
proportional  to  s'H  \  H.  For  the  slopes  usually 
entering  the  problem  \  H  differs  so  little  from 
unity  that  it  may  safely  be  neglected.  D'  is 
equal  for 


n  -  1.5  to    2.9,i2. 

D  =  2.0  to     6.3o4. 

D  =  2.5  to  ll..i47. 

n  =  3.0  to  18.79. 

D  =  3..i  to  2S.3G. 

D  —  4.0  to  40.51. 


D  =  4.5  to  55.19. 

D  =  5  to  72.94. 

D  =  6  to  11S.90. 

P  =  S  to  256.0. 

D  =  10  to  464.0. 

D  =  12  to  756.0. 


Consequently,  when  the  diameter  of  a  con- 
duit is  doubled  discharge  and  drainage  area 
are  increased  6.364  times,  etc.  However  well 
the  drains  may  be  laid,  tine  soil  grains  will 
always  lind  their  way  through  the  joints  and 
these  must  be  kept  going  or  the  conduit  will 
speedily  clog  up.  .■K  velocity  of  0.75  ft.  per 
second  will  remove  fine  sand,  but  a  speed  of 
1.1  ft.  per  second  is  necessary  to  prevent  a 
deposit  of  coarse  sand  with  pebbles  up  to  pea 
size,  should  such  material  find  its  way  into 
the  drains.  For  a  well  laid  drain  the  least 
permissible  velocity  should  be  a  0.75  ft.  per 
second.  In  the  diagrams.  Fig.  1.  the  least 
permissible  slope  in  feet  per  1.000  ft.  is  found 
where   the   line    l''=0.7'   intersects   the   verti- 


468 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     Xo.   17. 


cals  indicating  slopes  and  the  diagonals  indi- 
cating diameters.  Thus  the  least  permissible 
slope  for  a  3-in.  pipe  is  very  near  2  ft.  per 
1,000  (1.88),  that  for  a  6-in.  pipe  0.8  per 
1,000,  that  for  a  10  in.  pipe  0.4  per  1,000. 

In  the  diagrams.  Fig.  2,  tlie  areas  drained 
are  given  in  square  feet.  Dividing  these 
areas  by  the  distance  between  suction  drains 
or  laterals  will  give  the  length  of  the  conduit. 
For  instance,  a  3-in.  pipe  under  a  head  of  3 
ft.  per  1,000  will  drain  200,000  sq.  ft.  In  case 
the    distance   between    drains   is   50     ft.    their 

200,000 
lengths   will    be =  400    ft.      In     prac- 

tice  the  length  of  the  drains  and  their  dis- 
tance apart,   limiting   the  area,  are  given  and 
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per  second.  Care  should  be  taken  not  to  al- 
low a  less  velocity  in  the  mams  than  in  the 
laterals,  otherwise  '  deposits  are  sure  to  be 
formed. 

The  deptli  at  which  the  laterals  are  to  bt 
laid  is  of  the  utmost  importance.  It  depends 
on  the  porositv  and  capillarity  of  the  soil  and 
to  some  extent  on  the  character  of  the  plants 
growing  or  to  be  grown.  The  best  authori- 
ties consider  a  depth  of  4  ft.  a  mmimuni 
necessary  for  good  efficiency.  While  in  gram 
lands,  meadows,  pastures,  this  minimum  depth 
is  sufficient,  the  root  zone  of  hops,  grapevines 
and  trees  extends  further  down  and  the 
depth  in  such  lands  should  be  50  to  60  ins. 

There  are  two  methods  of  tile  drainage  in 
use.  Where  the  older  and  more  common 
method  is  used  the  suction  drains  are  laid  in 
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Fig.  2. 


the  slope  and  diameter  corresponding  to  the 
area  are  sought.  If  the  length  of  the  laterals 
is  considerable  (or  over  500  to  (j(»0  ft.),  the 
conduit  may  to  great  advantage  be  divided 
into  two  or  more  sections.  Beginning  at  the 
upper  end.  a  diameter  is  chosen  correspond- 
ing to  the  area  of  the  upper  section,  for  the 
second  section  the  diameter  must  correspond 
to  the  area  of  the  two  sections  combined,  etc. 
In  estimating  the  size  of  a  main,  the  areas  or 
discharges  corresponding  to  all  the  laterals 
emptying  into  it  are  added  together.  If,  for 
instance.  10  laterals  of  3%-in.  diameter  dis- 
charge into  a  main  at  the  minimum  velocity 
of  0.75  ft.  per  second,  the  capacity  of  the 
main  must  be,  according  to  the  upper  dia- 
gram, equal  to  10  times  0.05  =  0.5  cu.  ft.  per 
second.  In  the  diagram  the  diameter  of  the 
main  corresponding  to  this  discharge  is  8  ins. 
for  a  head  of  2  per  1,000.  10  ins.  for  a  head 
of  0.55  per  1,000,  11  ins.  for  a  head  of  0.375 
per  1,000  and  a  minimum  velocity  of  0.75  ft. 


the  direction  of  the  greatest  slope,  while,  ac- 
cording to  the  new  method,  commonly  called 
cross-drainage,  they  are  laid  across  the  great- 
est slope.  The  second  method  has  many  ad- 
vantages over  the  first ;  it  can,  however,  only 
be  put  in  operation  where  the  fall  is  abun- 
dant, which  in  many  situations  is  not  the 
case.  In  many  places  it  is  possible  and  ad- 
vantageous to  combine  the  two  methods,  using 
the  older  where  the  fall  is  feeble,  the  newer 
where  it   is  abundant. 

The  distance  between  drains  varies  with 
the  nature  of  the  soil,  its  solubility  in  water, 
and  its  transmission  capacity.  It  varies  also 
with  the  depth  of  the  drains  and  the  method 
of  drainage. 

The  following  table  gives  distances  between 
laterals  which  have  been  found  safe  in  prac- 
tice. They  correspond  to  a  depth  of  50  ins. 
For  a  depth  of  40  ins.  the  safe  distances  are 
%.  and  for  a  depth  of  i!0  inches  1%  of  those 
given   in   the   table. 


1  Sg  Jg  . 

=        =^       I--      41 

c  jJd.  c-a  2i 

o  tf-  .c  id 

33  =3-  -S-  "h 

a  =£  1=         s' 

Q    ■                 P.  3                  Om  ISO 

Feet.  Feet. 

Stiff    clay 7.i— 9i%       20—30  20—  40 

Common    clay .lO— 75%.      30—40  30—  50 

Heavy    loam 40-50%       40—45  40—  60 

Medium    loam 30—40%       45—50  45—  70 

Sandy    loam 20—30%.      50—  G5  55—  80 

Ix)amy  sand 10—20%       65—80  70—  100 

Fine   "sand 0.0—10%       80—100  85—  Hi 

Medium  sand. 

clean    150—200  175—  225 

Coarse  sand,                                   _  . 

clean   350—450  400—  500 

'^dean'^.^!''.' 750—850     800—1.000 

In  cross  drainage  the  distance  between  the 
drains  should  vary  with  the  fall  between  two 
successive  lines,  being  the  greater  the  greater 
the  elevation  between  the  lines.  In  no  case 
should  two  lines  be  laid  so  far  apart  that  the 
fall  between  them  exceeds  20  ins. 


A  Discussion  of  Embankments  Which 

Are  Intended  to  Sustain  a  Head 

of  Water. 

Contributed     by     Harlan     D.     Miller,      Resident 

Engineer,   State  Engineer's  Otflee, 

Albany,   N.  Y. 

The  construction  of  embankments  which 
are  to  sustain  a  head  of  water  is  a  subject 
of  extreme  importance  in  the  making  of  res- 
ervoirs, dams,  canals,  etc.,  and  has  a  particu- 
lar interest  at  the  present  time  because  of 
the  number  of  serious  breaks  in  embankments 
which  have  occurred  during  the  past  year. 
Aside  from  the  wrcat  property  loss  the  mere 
repairing  of  some  recent  breaks  in  the  Erie 
Canal  have  cost  close  to  half  a  million  dol- 
lars. 

The  State  of  N'ew  York  is  spending  up- 
wards of  $200,000,000  on  its  canal  systems 
and  the  problem  how  to  construct  safe  em- 
bankments has  probably  been  given  greater 
study  and  investigation  by  the  engineers  con- 
nected with  the  construction  of  the  canals 
than  any  other  one  subject  on  the  entire  canal 
project. 

The  great  diflfcrence  in  soils  in  different 
localities  has  caused  a  great  variation  in  em- 
bankment specifications  and  construction,  and 
although  the  construction  of  water  sustaining 
embankments  seems  very  simple  it  is  in  real- 
ity very   difficult. 

PROPER     FOUNDATION. 

Much  depends  upon  having  a  proper  foun- 
dation upon  which  to  build  the  embankment, 
and  upon  having  a  homogeneous  and  intimate 
bond  between  the  embankment  and  the  ground 
upon  which  it  is  built. 

The  essential  consideration  in  the  construc- 
tion of  an  embankment  is  that  it  shall  be 
watertight,  for  even  a  very  small  and  insig- 
nificant seepage  under  it  may  ultimately  re- 
sult in  its  total  destruction.  For  this  reason 
it  is  important  that  all  porous  material, 
grasses,  bushes,  roots,  stones,  frozen  earth, 
etc.,  and  organic  matter  of  every  kind  should 
be  removed  from  the  entire  surface  which 
will  be  covered  by  the  embankment,  for  these 
materials,  if  left  in  nlace,  might  form  a  plane 
of  weakness,  along  which  water  would  ner- 
colate.  Such  spaces,  however  small,  must  be 
avoided  and  all  material  which  in  any  possi- 
ble way  might  facilitate  the  seepage  of  water 
must  be  removed. 

If  the  material  upon  which  the  embank- 
ment is  to  be  built  is  firm,  and  the  site  is 
oropfrly  cleared  of  vegetable  matter,  etc.,  it 
is  generally  sufficient  to  have  it  well  broken 
or  plowed.  Plowing  is  advisable,  and  the  en- 
tire area  should  be  well  scored  with  lonsitu- 
dinal  furrows  or  trenches  about  8  ins.  deen. 
This  will  P'ive  a  good  bond  between  the  bank 
and  the  soil. 

In  order  further  to  destroy  this  plane  of 
weakness  between  the  ground  and  the  new 
material,  sometimes  a  small  ditch  is  dug  un- 
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der  the  center  of  the  embankment  and  filled 
with  a  strong  material  such  as  a  clay  puddle. 
When  the  soil  is  soft  and  compressible  the 
entire  surface  should  be  removed  by  a 
scraper,   or   other   means,    from    the     area   on 


(13)  Line  the  slope  with  burlap  and  cover 
the  burlap  with  puddle. 

REMEDIES    DISCUSSED. 

Drainage.— When   water   gets    into   a    bank 
it    is    sometimes    better    to    provide    a    ready 


Fig.    1 — Method    of    Reinforcing    Canal    Bank    with    a    Banquette. 


which  the  embankment  is  to  rest.  If  a  good 
bed  cannot  be  found  even  when  the  top  soil 
is  cleaned  off,  then  a  trench  should  be  dug 
until  a  proper  bed  is  reached  and  filled  with 
puddle,  or  concrete,  which  trench  should  ex- 
tend up  into  the  embankment  several  feet. 

Slopirg  surfaces  should  be  steeped  before 
placing   embankments   upon   them. 

It  is  not  advisable  to  build  an  embankment 
on  rock  owing  to  the  difficulty  of  securing  a 
watertight  joint.  But  if  this  is  necessary, 
one  of  the  best  ways  of  securing  a  good  bond 
is  to  cover  the  rock  with  a  thick  coating  of 
clay  puddle. 

CAUSES    .\ND    REMEDIES    FOR    STOPPING    EXCESSIVE 
SEEP.\GE    AND    SLIPS    IN    EMB.\NKME.VTS. 

Slips  and  breaks  in  embankments  are  some- 
times caused  by  the  burrowing  of  such  crea- 
tures as  crabs,  fish,  gophers,  muskrats, 
beavers,  ground  squirrels,  kingfishers,  etc., 
but  more  frequently  they  are  caused  by  water 
finding  its  way  through  soft  spots  or  along 
clearage  planes  or  through  nests  of  sand  and 
gravel,  or  along  inclined  seams  of  clay  or 
quicksand.  Unequal  settlement  also  is  often 
the  cause  of  slips.  If  water  seeping  through 
an  embankment  is  clear  it  is  not  really  dan- 
gerous, but  if  muddy  it  must  be  looked  after 
at  once  for  it  is  continually  enlarging  its 
channel. 

A  little  seepage  generallv  does  small  harm 
but  where  it  is  important  that  no  leakage  at 
all  occurs  in  an  embankment,  it  must  be  made 
of  the   best  puddle  material  throughout. 

Usually  the  older  the  embankment  the  less 
the  seepage. 

With  many  materials  the  embankment  be- 
comes partly  saturated  with  water  as  indi- 
cated in  Fig.  1.  The  water  soaking  into  the 
material  reduces  the  coefficient  of  sliding 
friction  and  so  the  material  above  the  satura- 
tion line  tends  to  slide  upon  that  below  it. 

The  proper  course  to  pursue  when  a  bank 
begins  to  slip  depends  upon  so  many  things 
that  no  one  remedv  is  aoplicable  to  all  cases. 
but  a  list  of.  remedies  which  may  be  used  in 
case  of  a  slip  or  break  in  an  embankment 
is  given  below,  and  those  which  are  not  self- 
explanatory  will  be  discussed.  Sometimes  a 
combination  of  several  of  these  are  required 
to   rectify  the  trouble. 

REMEDIES     FOR    EMB.^NKMENT    SLIPS. 

(1)  Drain  the  embankment. 

(2)  Build  a  banquette  against  the  bank. 

(3)  Dump  puddle  or  gravel  on  the  inner 
slope.  The  gravel  works  into  the  leaks  and 
closes  them. 

(4")  Compact  the  inner  toe  and  slope  by 
dumping,  loads  of  stone  on  it,  or  weight  the 
entire  embankment  with  stone. 

(.5)  Build  a  retaining  wall  at  toe  of  slip, 
or  brace  it  with  limbs,  planks,  etc. 

(6)  Line   the   inner  slope  with   cement. 

(a)  By    depositing    loads    of    gravel    and 
cement. 

(b)  By  placing  bags  of  concrete. 

(7)  Hoop  the  leak  with  an  embankment,  or 
wall. 

(8)  Close  off  the  defective  part  by  a  cof- 
ferdam  or  other  means   for  rebuilding. 

(P  Continue  building  ud  the  embankment 
until  it  stops  slipping  of  its  own  accord. 

(10)  Drive  sheet  piling  either  along  the 
center  of  the  embankment  or  a  line  near  the 
toe  of  each  slone. 

01)  Cover  the  inner  slope  with  bags  of 
sand   or  earth. 

C12)  Place  mattresses  of  willows,  branches, 
rope,  etc.,   against  the   rnner  slope. 


means  of  escape  rather  than  to  try  to  hold 
or   obstruct   it. 

In  many  instances,  surface  drainage  has 
proved  very  beneficial,  and  a  carefully  de- 
signed system  of  drainage  on  the  back  slope 
of  an  embankment  helps  materially  to  lower 
the  line  of  saturation  and  so  adds  to  its  sta- 
bility. 

An  efficient  method  of  drainage  is  as  fol- 
lows: A  dry  stone  sloping  wall  is  deeply 
toed  into  the  foot  of  the  embankment  and 
filled  solid  with  closely  fitted  stones.  From 
this  main  trench  drains  are  dug  up  the  bank 
of  the  embankment,  usually  at  right  angles 
to  it,  and  closelv  filled  and  packed  with 
stones,  or  tiles  may  be  used  covered  with 
gravel.  These  drains  should  be  sufficiently 
close  to  secure  thorough  drainage  and  made 
quite  deep.  The  drains  draw  off  the  water 
and   so   lower   the   line  of   saturation. 

Bainiuelte.—The  line  of  saturation  of  an 
embankment  may  be  represented  by  the  line 
.? — 5  in   Fig.   1, 

The  portion  of  the  embankment  above  the 
line  tends  to  slide  down  the  semi-saturated 
planes  5 — 5".  To  counteract  this  tendencv, 
the  banquette  B — B  is  built. 

The  most  effective  banquette  in  stopping  the 
flowing  soil  is  one  built  of  dry  sand,  pardcu- 
larly  if  the  embankment  is  composed  of  loam 
or  clay,  because  the  sand  drains  quickly  and 
does   not  slip   readily. 

Puddle  and  Other  Linings. — Puddle  of  clay 
and  sand  helps  to  make  an  embankment  im- 
pervious to  water,  so  scow  loads  of  it  are 
sometimes  dumped  on  the  inner  slope  of  a 
leaky  bank.  Alternate  loads  of  puddle  and 
manure  are  sometimes  used.  Sometimes 
rravel  only  is  used.  For  excessive  leakage 
due  to  weak  spots  or  burrowings  this  is  one 
of  the  best  remedies.  For  leaks  due  to  such 
causes  this,  or  some  one  of  the  other  linings 


Crete  or  masonry  is  built  near  the  toe  of  the 
slope.  This  gives  a  neat  finish  and  if  well 
drained  is  usually  effective.  But  a  wall  of 
concrete  is  more  expensive  than  a  revetment 
wall  built  deep  at  the  toe  of  the  slip,  and  sub- 
stantially packed  with  dry  stones.  The  latter 
differs  from  the  former  in  being  both  a  drain 
and  a  retaining  wall.  Walls  are  used  where 
there  is  not  much  land  available  back  of  the 
bank. 

A  Hoop. — Instead  of  trying  to  repair  a 
slide  or  break,  it  is  sometimes  "hooped"  un- 
til the  water  can  be  drawn  out  of  the  canal 
or  reservoir,  see  Fig.  2.  ^ 

A  new  embankment  is  bujp  around  the 
leak.  This  catches  the  water  which  merely 
rises  to  the  level  of  the  water  on  the  other 
side  of  the  embankment.  Thus  the  pressure 
is  equalized  on  both  sides.  When  the  water 
is  drawn  out  the  old  defective  embankment  is 
rebuilt  and  the  hoop  removed  if  desired. 

Rebuild  Embankment.— Oilen  the  embank- 
ment is  merely  built  up  as  it  slides  until  it 
stops  of  its  own  accord.  In  this  work,  how- 
ever, great  care  must  be  taken  to  prevent  the 
weight  of  the  new  earth  from  causing  a  new- 
slough.  Frequently,  a  break  is  made  worse 
by  attempting  this  seemingly  simplest  of  all 
remedies.  Of  course  no  material  should  be 
taken  from  the  sloughed  portion. 

Bags  of  Sand  or  Earth. — Bags  of  sand  or 
earth  are  excellent  for  making  walls  for 
shutting  off  water.  The  sacks  should  be 
sound  and  new  and  of  small  size  since  such 
are  easier  handled.  But  if  they  are  to  be  de- 
posited in  a  strong  current  of  water,  the 
large  size  sacks  are  better  because  thev  are 
more    stable. 

The  sacks  should  be  only  partlv  filled  and 
then  sewed  up.  They  should  be  placed  with 
care.  Usually,  all  bags  can  be  placed  as 
stretchers,  but  in  a  strong  current  or  deep 
water  they  should  be  placed  as  headers  and 
stretchers. 

Mattresses.— Woven  mattresses  are  made 
of  willows,  limbs,  ropes,  etc.,  of  any  desired 
size  and  then  sunk  on  the  inner  slope  over 
the  leak.  They  are  then  covered  with  earth 
and  clay  dumped  upon  them  by  scows  or 
other  means.  There  are  many  varieties  of 
mattresses,  but  the  principle  of  all  of  them 
is  the  same.  This  method,  together  with  the 
other  methods  which  require  material  to  be 
dumped  onto  the  inner  slopes,  has  the  objec- 
tion for  canals  that  it  obstructs  the  channel 
more  or  less  and  is  usually  only  a  temporary 
arrangement  for  the  season. 


C./..   of  Canai/  ^ 


^ 


Fig.     2 — Method     of     Constructing     a     Hoop  Around    a     Leak    in    a    Canal     Embankment. 

mentioned  to  be  used  on  the  inner  slope  are  Inner  Slope  Lined    li'ith   Burlap. This    is 

usually  tried  first  before  other  remedies  are  one  of  the  best  and  most  efficient  means  of 

applied.  stopping  a  leak,  parlicularly   for  canals.     The 

Retaining  or  Revetment  Walls. — To  stop  a  canal    bottom   and    inner    slopes   are   covered 

slide  sometimes  a  firm  retaining  wall  of  con-  with  burlap,  on  top  of  which   is  deposited  a 
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layer  of  good  clay  puddle  1  to  2  ft.  thick. 
The  burlap  is  sewed  together  in  wide  strips 
and  long  enough  to  extend  up  both  slopes. 
After  being  stretched  across  the  canal  by  the 
help  of  scows  and  boats,  it  is  sunk  by  load- 
ing with  puddle,  beginning  at  the  center. 
Then  puddle  is  dropped  from  the  scows  over 
the  entire  surface  until  a  uniform  and  com- 
pact layer  of  it  is  formed,  lining  the  whole 
canal  in  the  vicinity  of  the  leak. 

QUALITIES    AND    CHARACTERISTICS    OF    GOOD    EM- 
BANKMENT  MATERIAL. 

For  purposes  of  earthwork  we  are  not  so 
much  interest^  in  the  chemical  analysis  of 
a  soil  as  in*its  physical  properties.  The 
strength  of  an  embankment  depends  prmci- 
pallv  upon  its  weight,  frictional  resistance  to 
sliding,  and  permeability.  Also  a  matter  of 
importance  in  the  construction  of  an  embank- 
ment is  the  ease  with  which  the  materials  are 
manipulated,  and  the  permanency  with  which 
the  grades   are   maintained. 

Materials  with  a  large  percentage  of  voids 
which  shrink  a  great  deal  are  not  suitable  for 
such  are   too  porous   for  good  embankments. 

The   shrinkage   of   materials   is   in   the   fol- 
lowing order : 
Gravel   least  about    8% 

Cflnd  S   to    lO'/o 

otiv     10  to  12% 

Loam about  127» 

pSddled  Vlay   12  to  20% 

Of  course  the  wetter  the  material  the  more 
the  shrinkage. 

Material  which  is  composed  of  mmute 
scales,  or  of  smooth  rounded  particles,  or 
which'  is  fine  and  light  or  which  contams  per- 
ishable matter  is  undesirable.  Also  the  silt 
and  slush  of  swamps  and  frozen  material  is 
unfit   for  use. 

As  an  illustration,  the  desirable  :\nd  unde- 
sirable qualities  and  characteristics  of  a  few 
of   the   common   materials   will   be   given. 

Gravel  alone  can  rarely  be  used  owing  to 
the  fact  that  it  seldom  exists  so  graded  that 
all  the  voids  are  filled,  otherwise  it  would 
make  a  good  material.  . 

Sa}id.  for  the  same  reason  as  given  tor 
gravel,  pure  clean  sand  is  not  used.  All  sand 
is  much  distrusted  on  account  of  its  perme- 
ability, but  sand  which  contains  enough  im- 
purities so  that  the  seepage  is  not  excessive 
has   been    used. 

Many  sands  are  liable  to  slip  when  sat- 
urated with  water  and  with  such  sands  the 
embankments  should  have  liberal  dimensions 
and  flat  slopes.  Wet  sand  takes  a  slope  of 
about  1  on  2V2. 

As  sand  embankments  will  not  stand  the 
action  of  waves  and  currents,  and  is  washed 
by  rains,  the  banks  should  be  covered  with_  a 
blanket  of  clay  and  sand  and  sodded.  The 
maintenance  of  sand  banks  is  high. 

Sand  shrinks  less  than  most  materials.  It 
is  heavy  and  has  great  stability,  drams  well, 
and  is  easilv  manipulated,  but  it  lacks  cohe- 
siveness.  When  sand  is  used  a  puddle  wall  is 
advisable. 

Clay  has  both  good  and  bad  points.  Pure 
clay  is  liable  to  become  saturated  with  water 
and  slip  or  subside  because  its  cohesion  and 
frictional  resistance  is  much  reduced  when  it 
is  charged  with  water.  Also  it  is  dangerous 
to  use  "because  it  cracks  and  fissures  badly 
on  drying  out  after  being  wet,  and  it  is  easily 
loosenedby  frost,  so  to  protect  the  clay  such 
embankmerits  are  usually  covered  with  earth 
which  will  grow  vegetable  matter  and  seeded. 
Clay  is  difficult  to  spread  and  compact  both 
when  verv  wet  and  when  dry. 

Probably  one  of  the  worst  materials  to  use 
in  an  embankment  is  a  micaceous  clay. 

The  great  advantage  of  clay  is  its  resist- 
ance to  the  action  of  water.  It  turns  water 
better  than  any  other  material.  It  can  be 
compacted  into  a  homogeneous  mass,  although 
often  with  some  difficulty,  and  it  is  heavv. 

The  ultimate  particles  forming  clays 
viewed  under  the  microscope  are  seen  to  be 
flat  and  scale-like :  that  probably  is  why  it 
slides  so  readily  when  wet. 

Loam. — The  quality  of  loam  which  renders 
it  particularly  undesirable  is  its  lightness  and 
fineness  and  want  of  coherency  of  its  parti- 
cles. These  qualities  render  it  very  treacher- 
ous  at   times. 


It  is  softer  and  more  yielding  than  sand  or 
clay  and  when  thoroughly  wet  it  becomes  a 
mud  and  is  likelv  to  slip  or  subside.  Banks 
of  such  material"  should  have  extra  strength. 
Cavities  in  loam  do  not  fall  and  fill  them- 
selves as  sand  often  does,  it  does  not  turn 
water  like  clay,  and  is  much  more  permeable. 
Its  shrinkage  is  considerable. 

Loam  is  very  easily  handled  and  packs  well 
so  from  the  contractor's  standpoint  it  is  a  de- 
sirable material.  ..        ,  .  ... 

Loam  is  always  a  top  soil  and  is  especially 
suited   for   dressing  slopes  to  be  sodded.    _ 

So  it  can  be  shown  that  no  one  material 
contains  all  the  important  properties,  but  a 
combination  of  two  or  more,  such  as  the  tol- 
lowing,  may.  ,     .  ,  , 

Clay  and  gravel  which  is  "hardpan  or  clay 
and  s'and,  if  broken  up  and  rolled  well  will 
make  a  good  embankment,  for  when  the  sand 
or  gravel  is  mixed  with  the  clap  it  prevents 
the  latter  from  cracking  without  too  much 
impairing  its  resisting  qualities. 

By  proper  mixing  of  clay  and  sand  a  bank 
can'be  made  weighing  1%  times  as  much  as 
the  loose  earth  and  which  will  be  practically 
impervious  to  water. 

A  clay  and  sand  embankment  may  be  either 
one  made  of  the  two  separate  materials  or 
one  made  of  a  natural  clay  which  contains  a 
large  per  cent  of  sand,  that  is.  one  which  con- 
tains at  least  20  per  cent  of  sand. 

In  mixing  clay  and  sand,  in  an  embank- 
ment, the  two  materials  must  not  be  placed 
in  alternate  layers  but  must  be  mixed  by  de- 
positing alternate  loads  of  the  material  in 
the  same  laver.  These  should  then  be  spread, 
mixed  and  compacted  as  thoroughly  as  pos- 
sible. 

Loam  mixed  with  about  20  per  cent  of  saitd 
makes  a  good  material  and  if  mixed  with 
sand  and  clay  it  makes  one  of  the  best. 

A  gravel  and  saiid  embankment  may  leak 
at  first  but  becomes  tighter  and  stronger  w^ith 
age.  If  the  gravel  contains  also  some  loam 
or  clay  it  makes  an  excellent  embankment 
material. 

The  ideal  material  for  embankments  is 
such  a  mixture  of  gravel,  sand  and  clay  that 
all  the  interstices  between  the  particles  of 
gravel  will  be  filled  by  the  sand  and  all  the 
voids  in  the  sand  filled  with  clay.  The  pro- 
portions to  give  this  ideal  mixture  are  about 
1  part  clay,  1  part  sand,  1%  parts  fine  gravel 
and  5  parts  coarse  gravel.  Such  a  combina- 
tion possesses  the  desirable  qualities  of 
weight,  stability,  cohesiveness,  small  shrink- 
age and   imperviousness. 

The  value  of  the  various  soils  for  embank- 
ment purposes  range  in  about  the  following 
order: 

(1)   Clay   and   gravel. 
^2)   Clav  and  sharp  sand. 

(3)  Clay. 

(4)  Heavy   strong  soils. 

(.5)   Coarse  sharp  sand,  impure. 

(fi)   Light   soils. 

(7)   Fine  sand  rounded  particles. 

GENERAL    CONSTRUCTION. 

The  following  points  apply  to  all  embank- 
ments irrespective  of  the  material  of  which 
they   are  composed. 

Embankments  should  be  carried  up  in  lay- 
ers slightly  hollow  toward  the  center,  with  all 
foreign  matter  carefully  excluded.  The  flat- 
ter the  side  slopes  the  better  the  successive 
layers   can   be   consolidated. 

The  top  of  all  layers  should  be  kept  rough. 

Theoretically  the  strongest  and  best  mate- 
rial should  be  in  the  front  of  an  embankment, 
but  this  segregating  of  materials  of  different 
density  and  weight  is  a  very  bad  form  of 
construction   and  should  never  be   done. 

The  smaller  the  unit  of  load  the  more  ho- 
mogeneous the  embankment,  but  nevertheless 
wheelbarrow  construction  is  not  as  good  as 
scraper  or  wagon  work  because  the  compact- 
ing due  to  the  horses  and  heavier  loads  much 
more  than  offsets  the  advantage  in  the  small 
loads. 

Wheeled  scraper  work  is  generally  consid- 
ered about  the  best.  Railways  cause  unequal 
consolidation  and  so  unequal  settlement  is 
liable  to  take  place. 

The  distance  the  material  has  to  be  moved 


determines   to   a   laree   extent   the   means   of 
transportation  used. 

The  economical  distance  is  limited  about 
as   follows : 

Hand    shovels    ,  Jr,  J'' 

Wheelbarrows    inn  fj" 

Drag  scrapers   ^nn  fV 

Wheeled    scrapers    aU);  'J- 

Dump   carts    • oou  it. 

For  over  600  ft.  dump  cars  on  tracks. 

Embankments  should  preferably  be  made 
wider  than  required  and  then  trimmed  down, 
because  the  edges  cannot  be  properly  com- 
pacted. In  finishing  the  top  it  should  be 
sloped  to  drain  to  the  inside. 

After  embankments  are  brought  to  the 
prescribed  grades,  the  inner  slope  near  the 
top  is  usually  protected  by  a  wash  wall,  to 
prevent  derangement  by  waves  or  ice.  Some- 
times the  entire  embankment  is  paved,  which 
also  prevents  burrowing  by  animals. 

If  not  paved,  the  embankments  are  usually 
sodded  or  seeded.  Bermuda  grass  is  much 
used  in  the  South,  and  a  mixture  of  fescues 
in  the  North,  because  these  grasses  form 
thick  masses  of  roots  and  so  assist  in  main- 
taining the  bank  at  the  proper  line  and  grade. 

METHODS     OF    COMP.^CTING     MATERIALS     IN     EM- 
BANKMENT. 

Consolidation  is  the  most  important  process 
connected  with  the  building  of  an  earth  em- 
bankment for  it  is  the  only  safeguard  against 
permeability  and  instability  of  form,  and  the 
only  practical  way  to  secure  it  is  by  mechan- 
ical  means. 

The  several  ways  of  compacting  an  em- 
bankment are  as  follows : 

(a)  By  the  jarring  and  compressive  action 
of  rollers,  tampers  or  weights. 

(b)  By  the  pounding  of  hoofs,  wheels,  etc. 
(c1   By     dropping     the     material     from     a 

height. 

(d)  By  weighting  it. 

(e)  By   the   puddling   action   of   water. 
The  materials  used   in   the  construction   of 

embankments  fall  naturally  into  two  groups, 
"dry"'   materials,    and    "plastic"   materials. 

Dry  Material. — Under  the  head  of  "dry" 
material  is  considered  all  material  which  is 
capable  of  being  transported  in  wagons,   etc. 

The  embankment  should  be  built  in  thin 
uniform  layers,  not  over  10  or  12  inches  in 
thickness  and  slightly  hollow  in  the  center. 
When  wheelbarrows  are  used  the  layers  must 
be  thin ;  they  may  be  thicker  for  scraper 
work  and  the  maximum  thickness  may  be 
permitted  when  wagons  are  used. 

The  advantages  in  having  the  layers  lower 
in  the  center,   or   "dish   shaped,"  are : 

(1)  It  insures  a  more  thorough  wetting  of 
the  central  portion. 

(2)  In  wetting  the  finished  surface  prior 
to  depositing  a  new  layer,  the  water  will  nat- 
urally draw  to  the  center  instead  of  off  the 
embankment. 

(3)  It  centralizes  the  maximum  earth 
pressure. 

(4)  It  facilitates  rolling  and  hauling  on 
lines  parallel  to  the  axis  of  the  embankment 
and    discourages    miscellaneous   operations. 

The  compacting  is  done  ordinarily  by  roll- 
ing. The  rollers  must  be  fairly  heavy  and 
either  grooved,  ribbed  or  plugged  Plain 
rollers  and  light  rollers  are  worse  than  use- 
less, being  a  positive  harm,  since  the  result 
obtained  by  them  is  a  smoothing  or  "ironing" 
of  the  surface  which  tends  to  produce  seams 
between  the  layers.  This  is  the  very  condi- 
tion it  is  desired  to  prevent  since  the  layers 
must  not  be  successive  and  distinct,  hut  each 
should  be  well  incorporated  and  bonded  into 
the  others. 

The  proper  method  of  procedure  then  in 
building  a  laver  is  as  follows :  The  top  sur- 
face of  the  finished  layer  should  be  sprinkled 
and  harrowed  just  prior  to  putting  on  a  new 
layer.  This  insures  a  wetted  and  roughened 
surface  for  joining  the  layers.  The  material 
should  then  be  deposited  preferably  in  rf-ws 
parallel  to  the  axis  of  the  embankment.  The 
route  of  the  conveyances  should  be  laid  out 
so  that  they  will  pass  over  as  much  of  the 
embankment  as  possible.  The  tops  of  the 
wagon  loads  are  then  leveled  down  by  road 
scrapers   and   unless  the  material   is  naturally 
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moist  it  should  be  sprinkled  prior  to  further 
spreading  into  the  requisite  thinness.  When 
the  grading  is  finished  the  layer  is  sprinkled 
and  then  thoroughly  compacted  by  the 
rollers. 

Material  which  has  been  wet  too  much  so 
that  it  will  quake  must  be  entirely  removed. 

In  place  of  rollers  for  compacting  the  ma- 
terial sometimes  herds  of  cattle  or  other  ani- 
mals are  driven  back  and  forth  over  the  new 
layers.  This  means  is  not  as  eiificient  as  the 
rollers  for  the  "dry"  material  since  it  is  not 
uniform  and  although  it  may  be  well  enough 
for  railroad  embankments  it  should  prefer- 
ably not  be  used  for  embankments  which  are 
to  hold   water. 

It  is  very  desirable  to  build  the  embank- 
ment and  let  it  settle  for  a  year  or  so  before 
allowing  the   water   to   get   it. 

The  shrinkage  according  to  method  of 
handling  is  in  the  following  order,  beginning 
with  the  greatest:  (1)  Wheelbarrows;  (2) 
cars;  (3)  wagons;  (4)  wheel  scrapers;  (5) 
drag  scrapers. 

Therefore,  the  embankment  must  be  built 
from    one-tenth   to   one-fifth    higher   than   the 


required  graile,   depending   upon  the   material 
it  is  made  of  and  the  mode  of  construction. 

PL.SSTIC    AND    WET     MATERIALS. 

Such  materials  are  always  handled  by 
dredges  or  mechanical  scrapers  of  some  kind 
and  are  compacted  in  one  of  the  following 
ways : 

(a)  By  making  cattle  or  other  animals 
tramp   through   it. 

(b)  By  piling  the  material  hiTh  and  allow- 
ing its  own  weight  to  compact  it,  or  by  load- 
ing it  with  stones. 

(c)  By  ramming  with  a  heavy  weight. 

(d)  By  drooping  the  material  itself  from 
a   considerable  height. 

The  method  of  ramming  with  a  weight,  as 
usually  applied,  consists  of  dropping  a  loaded 
bucket  onto  the  fresh  embankment.  The 
bucket  should  be  dropped  from  a  consider- 
able height,  the  usual  minimum  of  drop  al- 
lowed being  15  ft.  This  method  is  good  if 
the  entire   surface  is  uniformly  attacked. 

When  the  height  of  fall  of  the  material 
itself  is  depended  upon  to  comnact  it,  the 
fall  should  be  at  least  20  ft.     This  method  is 


commonly  used  and  is  generally  satisfactory, 
for  since  all  the  material  falls  from  about  the 
same  height,  it  gets  a  uniform  amount  of 
compacting. 

"Wet'  material  is  compacted  in  only  one 
way,  that  is  by  the  puddling  action  of  the 
water. 

Many  instances  have  bee  shown  where  or- 
dinary soils,  especially  when  the  percentage 
oi  clay  was  small,  have  been  made  more  im- 
pervious to  water  and  more  compact  by  sim- 
ply depositing  them  with  water  than  they 
could  have  been  made  by  any  amount  of  ram- 
ming in  a  dry  state. 

When  sluiced  by  hydraulic  methods  the 
embankment  should  always  slope  slightly 
towards  the  center  so  as  to  prevent  the  water 
from  working  down  the  finished   slopes. 

In  conclusion,  it  must  be  repeated  that  no 
matter  how  true  to  engineering  principle  a 
design  may  be,  whether  of  wet  or  dry  mate- 
rials, it  is  still  necessary  to  give  untiring  at- 
tention to  the  work  of  consolidation  if  it  is 
desired  to  secure  an  impermeable  and  endur- 
ing structure. 
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Cost  of  Railway  Buildings  of  Concrete 
and  Brick. 

The  relative  merits  of  brick  and  concrete 
for  railway  buildings  are  discussed  in  a  re- 
port of  the  committee  of  the  American  Rail- 
way Bridge  and  Building  Association,  which 
was  presented  at  the  recrnt  annual  meeting 
in  Baltimore,  Md.  The  following  examples 
of  structures  with  their  cost  is  indicative  of 
the  progress  and  general  practice  in  the  con- 
struction of  such  buildings.  These  data  are 
abstracted  from  the  report. 

On  the  Lehigh  Valley  Railroad  the  pas- 
senger station  at  Cortland,  N.  Y.,  was  built 
with  hollow  tile  walls  with  a  cement-stucco 
finish.  The  foundations  are  of  concrete.  The 
partitions  are  of  hollow  tile.  This  building 
is  a  one-story  structure  2.5x109  ft.,  with  a 
second  story  over  the  ticket  oflice  28x31  ft. 
The  cost  of  the  building  was  $19,000,  exclu- 
sive of  platforms,  or  about  $6.50  per  square 
foot.     The  cost  per  cubic  foot  was  24  cents. 

A  combined  passenger  and  freight  station 
on  this  road  at  Milan,  Pa.,  was  built  with 
concrete  foundations  and  hollow  tile  par- 
titions. The  floors  were  of  concrete  and  the 
roof  of  timber,  covered  with  roofing  paper. 
The  size  of  the  building  is  19.5x52  ft.,  and 
its  cubic  contents  are  18,200  cu.  ft.  The 
freight  house  portion  of  the  building  has 
a  raised  platform  of  reinforced  concrete,  and 
the  platforms  for  the  passenger  station  are 
also  of 'concrete.  The  cost  of  the  building 
was  $3,600,  or  $3.50  per  square  foot.  The 
cost  per  cubic   foot  was  20  cts. 

A  freight  house  built  by  the  Lehigh  Valley 
Company  at  Bethlehem,  Pa.,  cosf  $3.5,000. 
The  office  portion  of  the  building  had  con- 
crete foundations,  hollow  tile  with  stucco 
finish,  wood  floors,  roof  trusses  and  parti- 
tions. It  is  finished  with  wood  trim  inside 
and  is  plastered.  The  building  is  two  stories 
high  and  45x54  ft.  in  area.  In  the  freight 
portion  of  the  building  the  foundations,  out- 
side walls,  fire  walls  and  floors  are  of  con- 
crete and  the  roof  is  of  timber.  The  area  is 
59x2-54  sq.  ft.  and  the  height  is  one  story.  A 
raised  platform  is  built  of  reinforced  con- 
crete. There  are  three  fire  walls.  The 
building  has  a  basement.  The  cost  of  the 
entire  buildina'  per  cubic  foot  was  6.7  cts. 
The  cost  of  the  office  portion'  of  the  build- 
ing was  12  cts.:  of  the  freight  house  portion 
5.7  cts.  and  of  the  platform  was  80  cts.  per 
square  foot. 

A  roundhouse  of  16  stalls  was  built  bv  the 
Lehigh  Valley  R.  R.  at  Coxton,  Pa.,  "at  a 
cost  of  $50,000.  The  foundations  were  of 
1:3:5  concrete  and  the  columns,  roof  beams 
and  roof  of  1:2:4  concrete.  The  side  cur- 
tain walls  were  of  plastered  hollow  tile.     The 


floor  was  also  of  concrete.  The  windows 
were  of  wood.  The  cost  per  stall  was  $3,125, 
or  8  cts.  per  cubic  foot,  or  $1.87  per  square 
foot.  The  cubic  content  of  the  roundhouse 
was  626,040  cu.   ft. 

The  use  of  concrete  for  passenger  stations 
on  the  New  York  &  Harlem  R.  R.  has  been 
mainly  restricted  to  foundations.  The  com- 
pany considers  concrete  safer  than  brick  for 
foundations    because    a    mass    of    concrete    is 


plate.  In  this  space  the  pebbles  and  concrete 
are  placed.  The  remaining  concrete  is  placed 
against  the  back  of  the  plate  which  is  raised 
as  the  work  proceeds.  The  form  is  taken 
down  when  the  concrete  is  a  little  green,  and 
the  concrete  is  removed  from  between  the 
pebbles  with  wire  brushes,  e.xposing  them. 
The  additional  expense  for  this  we  find  to 
he  about  $2  per  cubic  yard. 
The  Elgin,  Joliet  &  Eastern  Ry.  is  a  freight 
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stronger  than  a  mass  of  brick  work,  and  is 
less  liable  to  crack  on  account  of  uneven 
settlement.  Where  soft  soil  is  encountered, 
this  is  a  simple  matter  to  reinforce  the  con- 
crete with  old  rails  or  rods,  which  will  dis- 
tribute the  pressure  over  a  large  area.  With 
brick  work  this  cannot  be  done.  As  far  as 
the  walls  of  the  building  are  concerned,  pro- 
viding that  the  foundations  are  stable,  it 
would  seem  that  the  relative  difiference  in 
the  strength  of  the  two  materials  would  be  of 
no  consequence.  The  materials  are  about 
equal   in   durability. 

This  road  uses  1:3:6  crushed  stone  con- 
crete for  foundations,  which  can  be  placed 
for  about  $C  per  cubic  yard,  the  cost  of  the 
stone  being  75  cts.  per  yard  at  the  crusher. 
This  price  per  cubic  yard  includes  the  han- 
dling of  the  material,  building  of  the  forms, 
mixing  of  the  concrete,  and  the  placing  and 
removing  of  the  forms.  The  concrete  is 
usually  mixed  by  hand.  To  obtain  a  good 
.surface,  it  is  usually  spaded  alongside  the 
front  form,  and  when  the  forms  have  been 
removed  all  rough  spots  are  reduced  by  float- 
ing. For  this  purpose  a  cement  brick  which 
is  made  on  iob  is  used.  A  rustic  effect  is 
produced  bv  the  use  of  pebbles  in  the  concrete. 
These  pebbles  are  used  in  the  face  of  the 
concrete  only.  In  placing  them  a  steel  plate 
is  used  with  ribs  attached,  allowing  a  space 
of    about    1    in.    between    the    form    and    the 


road  exclusively,  and  its  stations  consist  of 
offices  and  freight  houses.  This  road  has 
adopted  concrete  in  place  of  brick,  for  its 
general  building  construction.  The  average 
thickness  of  the  brick  walls  formerly  used 
was  13  ins.,  composed  of  Hobart,  Ind,,  facing 
brick  and  Chicago  common  brick.  A  wall  of 
this  description  requires  18  bricks  per  super- 
ficial foot  and  costs  $17  per  M.  brick  laid  in 
the  wall.  This  makes  the  cost  of  brick  walls 
30.6  cts.  per  square  foot.  The  concrete  blocks 
are  8  ins.  thick  and  arranged  to  lay  in  stacks 
to  provide  ample  ventilation.  They  cost  30  cts. 
per  sqare  foot. 

This  company  built  a  fireproof  vault  of 
these  hollow  concrete  blocks  and  in  order  to 
keep  it  dry  installed  two  gratings,  one  on 
each  side  of  the  vault.  The  vault  had  given 
considerable  trouble  from  dampness  until  this 
was  tried.  The  cost  of  the  concrete  construc- 
tion of  the  vault  was  as   follows: 

12  oil.  yds.  limestone  screenings $     7.20 

12  cu.   yds.  torpedo  sand 6.00 

7.'">    sneka   cement 27. IS 

I^lmr,  makins  and  handling  blocks...'...  68.00 
Cost    of   laying 59.00 

J167.39 

The  above  cost  includes  all  scaffolding,  but 
does  not  include  anything  for  .the  block  ma- 
chinery, which  was  borrowed  without  any 
charge  being  made. 

There  Wire  .584  superficial   ft.  in   the  walls 
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of  this  building  making  a  cost  of  28.6  cts. 
per  superficial  foot.  The  average  size  of  the 
blocks  was  10x"23%x7%  ins.  In  using  this 
style  of  block  the  inside  walls  must  be  furred 
before  lath  and  plaster  is  put  on. 

Below  is  given  a  statement  of  the  cost  of 
making  and  laying  blocks  for  a  pump  and 
gas  engine  building  at  the  Illinois  Steel  Co.'s 
plant. 

To  the  construction  of  the  plant  was 
charged  the  cost  of  clearing  the  ground,  erec- 
tion of  machinery  and  storage  bins,  and  the 
cost  of  the  cars  and  pallets  for  handling  the 
blocks.  The  block  machine  and  the  mi.\er 
were  not  purchased,  but  were  rented  at  a 
rate  of  $00  per  month.  This  rental  is  charged 
to  the  manufacturing  cost.  The  cost  of  man- 
ufacturing blocks  is  divided  into  the  cost  of 
material  and  cost  of  labor. 

To  the  erection  of  the  buildings  was 
charged  the  cost  of  handling  the  blocks  from 
the  stock  pile  to  the  buildings  as  well  as  the 
cost  of  laying  them.  In  comparing  the  cost 
of  these  blocks  with  that  of  common  brick, 
it  was  considered  that  one  standard  block 
was  equivalent  to  KiVz  common  brick,  as  each 
block  lays  up  %  cu.  ft.  when  laying  a  12-in. 
wall. 

The  price  given  in  the  accomoanying  table 
is  a  little  high  on  account  of  having  to  in- 
stall such  an  elaborate  plant  to  carry  on  the 
work  properly.  These  blocks  are  9.x24  ins. 
and  the  thickness  of  the  wall  is  12  ins.  This 
style  of  block  provides  for  an  air  space 
throughout  the  entire  length  and  height  of 
the  wall,  the  smallest  air  space  through  the 
center  of  wall   being   1   in.   wide. 

Construction  of  Plant.  Amount. 

Freight  on  machinery $      39.90 

Transfer  cai-s   732. 2S 

Erection   of   machinery 427  25 

Electric   wiring    16.0S 

Steam  drying  room 37S.07 

Storage  bins  for  cement  and  slag 16i).85 

Stock  of  wood  pallets 502..')3 

Steam   and   water   piping 102.41 

Clearing  ground    144.8(1 

Miscellaneous    construction   charges...        S.i.SS 

Tracks  143.1] 

Total  construction   charge; J2  738.22 

Cost  per  block J0,O37S 

Manufacturing  Material. 

Rental  of  machinery $    240  00 

Cement,   971   bbls.  at  $1.246 1,210.00 

Limestone     screenings,      577     yds.     at 

J0.19S 114  28 

Sand,  130  yds.  at  $0.530 68  S7 

Steam    

Water   

Electric  light  and  power '.  70.37 

Forms  for  special  shapes 13  65 

Repairs    25.97 

Miscellaneous  supplies  15.14 

Scrap  for  reinforcement 43.35 

^      Total   $1,801.63 

Labor. 

Superintendence    $    402.50 

Labor  making  blocks 1,055.33 

Handling    from    machine      to      storage 

pile    254.25 

Miscellaneous  producing  labor 45.15 

Repairs    162.14 

Total    $1,919.37 

Total   manufacturing   cost 3.721.00 

Cost    per    block $0.0921 

Aqueduct  Intake  Pump  House. 

Loading  blocks  into  cars $      41.48 

Handling  from  cars  to  building 58.45 

Staging   and    platforms 151.49 

Labor   laying  blocks 553.05 

Miscellaneous  supplies   44  92 

Switching  charges  on  blocks 6!00 

Total    i    855.39 

Cost  per  block $0.1375 

Electric  Station. 

Loading  blocks  into  cars $    180.66 

Handling  from  cars  to  building 174.57 

Staging  and  platforms 1,103.70 

Labor   laying   blocks 1,972.86 

Miscellaneous  supplies   219.69 

Switching  charge  on  blocks 63.00 

Total $3,734.48 

$0.1434 

Total  cost  of  laying  blocks $4,580.87 

Cost  per  block  J3  1422 

Number  of  blocks  rnade 4!1,409 

Number  laid  in  pump  house 6[220 

Number  laid  in  gas  engine  house 26,049 

The  foundations  for  the  buildings  on  the 
E.  J.  &  E.  are  all  of  concrete,  and  when  put 
in  place  with  the  balance  of  the  buildings  not 
requiring  a  special  movement  of  a  bridge  and 
building  gang,  cost  $.5  per  cubic  yard,  includ- 
ing cost  of  material,  forms  complete  and  all 
labor.  They  have  two  Vi  yd.  Smith  mixers, 
mounted  on  wagon  trucks  with  a  steam  boiler 


and  engine.  These  mixers  are  light  and  can 
be  unloaded  and  loaded  by  hand  on  a  flat  car. 
They  can  also  be  moved  about  on  the  job  to 
convenient  points,  avoiding  much  wheeling. 
An  ordinary  gang  of  eight  men  and  fore- 
man can  nii.N;  and  place  50  to  60  cu.  yds.  of 
concrete  per  day  of  ten  hours  with  one  of 
these  outfits,  the  output  depending  on  the  dis- 
tance that  the  concrete  has  to  be  wheeled. 

Experiments  made  with  these  mi.xers  have 
shown  that  $1  per  cubic  yard  on  each  yard 
mi.xed  can  be  saved  compared  with  mixing  by 
hand.  Of  course  the  job  must  be  large 
enough  to  warrant  use  of  a  mixer.  They  use 
mixers  on  all  jobs  of  over  2.5  cu.  yds.,  and 
obtain  better  concrete  than  can  be  mixed  by 
hand  at  a  greatly  reduced   price. 

The  standard  ingredients  are  crushed 
washed  gravel,  washed  torpedo  sand  and 
Universal  Portland  cement :  the  detailed  cost 
of  one  yard  of  concrete  is  as  follows: 

1  cu.  yd.  crushed  washed  gravel $  .40 

%.  cu.  yd.  washed  sand 25 

1   bbl.    Universal   Portland   cement 1.50 

Labor  per  cu.  yd.,  mixing  and  placing 44 

Freight  and  form  work  complete 2.41 

$5.00 

The  following  is  the  partial  list  of  material 
and  the  cost  of  a  combination  passenger  and 
freight  depot,  18x42  ft.  in  plan  w-hich  was 
built  by  the  Wabash  R.  R.  at  Naples,  111.  A 
section  of  the  station  is  shown  in  the  accom- 
panying cut. 
Materials. 
285  sacks   Portland  cement  at  42  cts..$    119.70 

27  cu.  yds.  sand  at  30  cts 8.10 

36  cu.  yds.  gravel  at  50  cts 18.00 

4  bbls.  lime  at  70  cts 2.S0 

12    lbs.    Excelsior   cocoanut    fiber   at    5 

cts .60 

298  sq.  yds.  trussit,  27  gauge,  at  30  cts.        89.40 

8  steel  corner  beads  at  60  cts 4.80 

9  gals.   SymentrLx  for  outside  plaster- 
ing at  $1.50 13. oO 

Cinder  fill,  221  cu.  yds.  at  17  cts 37.57 

Lumber,    consisting    of    No.    1    yellow 

pine,  3,398  ft.   B.  M.,  at  $23 78.15 

1,750  ft.  sheathing  at  $26 45.50 

500  ft.  ceiling  for  eaves  at   $28 14.00 

Mill     work,     consisting     of     windows, 

doors,   frames,   counter,   record  case, 

telegraph  table,  etc 170.29 

Hardware   46.53 

13%   squares   Cortright  metal  shingles 

at  $4.25  56.31 

24  lin.   ft.  valleys  at  10  cts 2.40 

47  lin.   ft.   ridge  at  12%  cts '  5.8S 

Painting  and  glazing 31.85 

Total,    material    $  745.41 

Labor. 

6  cu.  yds.  excavation  at  25  cts $  1.50 

230    cu.    yds.    grading    fill    and    cinders 

for  floor  at  10  cts 23.00 

35  cu.  yds.  concrete  foundation  at  $3..  105.00 

405  sq.  ft.  floor,  3  in.  thick,  at  5  cts 20.25 

325  sq.  ft.  tloor,  4  in.  thick,  at  5Vi  cts.  17.05 

Plastering,    outside   and    inside 104.42 

Putting  on  298  sq.  yds.   metal  lath  at 

2%  cts 7.45 

Carpenter    work,    framing    5.65    M.    ft. 

B.   M.   lumber  at  $12.50 70.63 

Metal   shingles.   UVi   sq.  at  $1.50 19. 8S 

Painting  and  glazing .55.65 

Contingencies    119.75 

Total   labor    $    544.59 

Total  labor  and  material 1,290.00 

PL.ATFORM. 
Material. 

32  cu.   yds.   cinders  at  17  cts $        5.44 

965    sq.    ft.    concrete    platform,    4    in. 
thick,  requiring  the  following: 

50  sacks  cement  at  42  cts 21.00 

6  cu.  yds.  sand  at  30  cts •         1  80 

9  cu.   yds.  gravel  at  50  cts 4.50 

Labor. 

Grading   $  4.00 

32  cu.  yds.  cinder  foundation  at  10  cts.  3.20 

965  sq.  ft.  concrete  platform  at  5%  cts.  50.66 

Contingencies     9.40 

$      07.26 
Total   labor   and   material   for  plat- 
form     J    100.00 

Notes  on  the  Economics  of  Design  and 

the  Cost  of  Structures  for  Grade 

Separation. 

The  comparative  economy  of  various  econ- 
omic designs  of  structures  for  separating  rail- 
way and  road  grades  and  the  general  costs 
of  such  structures  are  discussed  by  Mr.  H. 
N.  Rodenbaugh  in  a  paper  before  the  Engi- 
neering-Association of  the  South.  We  ab- 
stract the  following  notes  from  this  paper: 

A  reinforced  concrete  highway  bridge  with 
maximum    span   about   .36    ft.,   which   is   suffi- 


cient to  cross  two  railway  tracks,  water- 
proofed, paved  with  vitrified  brick,  and  de- 
signed for  a  moving  load  of  100  lbs.  per  sq. 
ft.  of  floor,  or  a  ten-ton  road  roller,  can  be 
built  for  $1.05  per  square  foot  of  floor,  this 
including  the  spans,  supports  and  ordinary 
foundations.  Such  a  structure  would  be  a 
proper  one  to  build  in  a  city  or  in  a  densely 
populated  territory :  but  it  is  somewhat  ex- 
pensive for  a  rural  district,  although  it  is 
but  slightly  more  expensive  in  initial  cost 
than  a  great  many  steel-girder  structures 
with  wooden  floors  which  have  been  built  to 
carry  the  traffic  of  country  roads,  and  it  is 
much  lower   in   maintenance  costs. 

A  very  satisfactory  wooden  Howe  truss 
bridge  of  modern  design,  with  a  carrying  ca- 
pacity equal  to  that  of  the  reinforced  con- 
crete bridge  mentioned  above,  has  been 
brought  out  by  one  railway  system,  and  can 
be  and  has  been  built  at  a  total  cost  of  45 
cts.  per  square  foot  of  floor  area.  A  steel- 
girder  structure  of  similar  capacity  and  with 
wooden  floor  will  cost  about  $1.50  per  square 
foot  of  floor  area  complete.  Of  these  two 
last,  the  wood  structure  is  preferable,  although 
it  seems  almost  impossible  to  make  the  public 
believe  it,  and  they  invariably  decline  to  ap- 
prove its  use.  .\  limiting  feature  in  each  of 
these  last  two  designs  which  is  not  present 
in  the  reinforced  concrete  structure  is  that 
it  is  hardly  possible  to  get  more  than  about 
16  ft.  clear  width  because  of  the  size  of  the 
floor  beam  necessitated  by  greater  widths. 
The  reinforced  concrete  span,  being  a  deck 
structure,  can  be  built  of  any  width  without 
in  any  way  affecting  the  design  or  the  depth 
from  top  of  the  roadway  to  the  underclear- 
ance,  an  important  consideration  in  grade- 
crossing  elimination  work. 

Another  way  in  which  economy  might  be 
effected  is  in  the  use  of  second-hand  rail- 
road spans  for  highway  bridges.  The  great 
increase  in  the  last  decade  of  the  weight  of 
railway  rolling  stock,  and  particularly  of  lo- 
comotives, has  necessitated  the  removal  of 
manv  bridge  spans  and  replacing  them  with 
heavier  structures.  These  superseded 
bridges,  .although  too  light  for  present  rail- 
way service,  are  much  heavier  than  is  re- 
quired by  even  the  heavy  conditions  of  mod- 
ern highway  service ;  and  as  they  are  by  no 
means  worn  out,  they  make  very  good  high- 
way bridges  when  their  trusses  are  spread 
and  a  new  floor  and  new  bracing  are  added. 
Such  a  bridge  has  a  greater  capacity  than  is 
needed  for  present  service,  and  by  reason  of 
its  greater  weight,  is  more  rigid  than  any 
new  structures.  Very  often  when  such  a 
structure  is  offered  the  community  declines 
to  accept  it  and  demands  a  new  structure, 
often  producing  a  design  which  looks  well 
on  the  drawing,  but  is  actually  less  suitable 
in  carrying  capacity  than  the  rebuilt  rail- 
road bridge. 

When  a  grade  crossing  is  eliminated  by 
carrying  the  railway  over  the  highw.ay,  the 
structure  is  much  heavier  and  more  expen- 
sive than  when  the  opposite  is  the  case.  Ex- 
cept in  the  most  thinly  populated  districts,  a 
ballast-floor  structure  should  be  used ;  for, 
they  are  less  noisy,  more  nearly  water-tight, 
and  less  liable  to  drop  sparks  and  other  ob- 
jectionable things  upon  the  traffic  beneath. 
Many  types  of  ballast  floor  have  been  de- 
vised— some  good,  some  bad,  all  expensive. 
They  range  from  the  transverse  rectangular 
steel  trough  section,  through  the  transverse 
steel  I-beani  type,  carrying  a  flat  plate,  to 
the  reinforced  concrete  floor  slab  supported 
on  transverse  steel  floor  beams  spaced  about 
4  or  5  ft.  apart.  .Ml  these  systems  frame  into 
longitudinal  plate  girders  or  riveted  trusses 
which  carry  the  load  to  the  abutments  or 
other  supports :  but  in  the  last  few  years  a 
new  type  of  ballast-floor  structure  has  been 
used,  which,  if  local  conditions  are  suitable, 
is  less  expensive  than  the  others  and  quite 
as  satisfactory,  and  this  is  the  reinforced 
concrete  or  slab  bridge.  This  type,  because 
of  the  enormously  heavy  loads  to  be  carried, 
cannot  be  built  in  very  long  spans,  and, 
therefore,  usually  requires  not  only  curb  col- 
umns, but  columns  in  the  center  of  the  nar- 
row-est    streets.      It    also    requires    a    greater 
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depth  from  base  of  the  rail  to  the  iindcr- 
clearance  than  do  most  of  the  other  types  of 
ballast  floors,  but  it  is  a  deck  structure, 
while  all  of  its  competitors  are  through  struc- 
tures, so  it  is  superior  to  them  in  that 
respect. 

In  all  grade-crossing  elimination  work  one 
factor  is  of  great  importance,  and  that  is  the 
distance  from  top  of  the  rail  or  top  of  the 
roadway  to  the  underclearance.  This  dis- 
tance should  always  be  kept  small,  as  it  di- 
rectly affects  the  distance  by  which  the  two 
grades  must  be  separated,  and,  therefore,  the 
length  of  the  approaches,  which,  while  being 
expensive  in  itself,  becomes  more  so  when 
the  change  takes  place  in  a  closely-built-up 
section  where  pronerty  damages  are  a  large 
Item  of  expense  and  every  added  foot  of 
change  of  elevation  means  a  greater  total 
cost.  Opposed  to  this  is  the  fact  that  every 
inch  or  so  which  the  depth  of  the  floor  is 
decreased  means  additional  metal,  which,  in 
turn,  means  additional  first  cost:  and  also 
the  shallower  the  floor,  the  greater  the  de- 
flection ;  and  the  greater  the  deflection,  the 
more  loosened  rivets  and  the  more  cracked 
waterproofing,  these  requiring  constant  in- 
spection and  frequent  costly  repairs,  all  of 
which  troubles  increase  the  expense  of  main- 
tenance. The  increase  of  cost  seems  out  of 
proportion  to  the  saving  in  depth  of  floor. 
For  floors  designed  for  Cooper's  E-55  live 
loading,  and  according  to  the  latest  require- 
ments for  the  design  of  steel  bridges  of  the 
American  Railway  Engineering  .Association, 
an  open  floor— that  is,  having  ties  resting  on 
steel  stringers,  but  no  ballast— will  have  a 
depth  from  base  of  the  rail  to  the  under- 
clearance of  about  3  ft.  4  ins.,  and  will  cost 
about  $1.20  per  sauare  foot  of  floor  area.  A 
transverse  steel  I-beam  with  flat  plate  bal- 
last floor,  will  have  for  the  same  distance 
a  depth  of  .3  ft.  1  in.,  and  will  cost  per  square 
foot  of  floor  area  about  $1.P0.  A  transverse 
steel  rectangular  trough  floor  will  have  a 
depth  of  2  ft.  10  ins.,  and  will  cost  about  $2..50 
per  square  foot  of  floor.  The  last  two  de- 
signs are  considered  to  have  waterproofed 
floors  with  a  minimum  of  8  ins.  of  ballast 
under  the  ties.  The  costs  given  above  are 
for   the   steel   work   only. 

Another  way  in  which  economy  can  be 
effected  in  a  crossing  is  by  placing  columns 
just  inside  of  the  curb  line  of  the  sidewalks, 
thus  making  one  span  across  the  street  and 
one  short  span  over  each  sidewalk  instead  of 
one  clear  span  from  building  line  to  building 
litie.  There  seems  to  be  no  good  objection 
to  the  use  of  curb  columns,  as  they  take  up 
but  little  space  in  the  sidewalks ;  and  as  there 
is  no  apparent  reason  why  a  vehicle  should 
want  to  drive  up  to  the  curb  to  load  or  un- 
load anything  under  a  bridge. 

While  the  saving  by  using  this  type  of 
structure  over  one  having  a  clear  span  from 
house  line  to  house  line  is  not  very  large,  it 
is  a  saving,  nevertheless,  and  should  be 
claimed.  If  we  assume  a  street  as  being  55 
ft.  between  house  lines  and  32  ft.  between 
curb  lines,  and  design  the  crossing  for  Coop- 
er's E-55  live  loading  and  the  American  Rail- 
way Engineering  Association  specifications 
for  steel  bridges,  the  saving  per  track  for  tlie 
design  having  curb  columns  over  the  design 
having   the   clear   span    is   about   $800. 

In  a  street  having  less  than  a  width  of  45 
ft.  between  curb  lines  it  does  not  seem  de- 
sirable to  place  columns  in  the  center  of  the 
street  so  as  to  reduce  the  span  and  conse- 
quently the  weight  of  the  structure.  About 
20  ft.  clear  is  required  to  let  a  street  rail- 
way car  and  a  vehicle  pass  without  either 
one  exercising  undue  caution  and  this  should 
be  considered  when  the  matter  of  permit- 
ting the  use  of  street  columns  is  brought  up. 
When  the  street  has  a  width  of  45  ft.  or 
more  between  curb  lines,  there  should  be  no 
objection  to  the  use  of  columns  in  the  middle 
of  the  street,  and  such  an  arrangement  sliow-s 
a  considerable  saving  in  cost.  If  it  is  con- 
sidered satisfactory  to  have  less  than  20  ft. 
clear  width  in  a  street,  the  reinforced  con- 
crete slab  structure  can  be  used,  which  will 
result  in  a  marked  saving.  Taking  a  55- ft. 
street  as  the  basis  of  our  calculations,  Coop- 


R.nJnvV,   ■         .1'^'-'   >°a(l"ng.   the   American  Buildings,  and   from  these  reports  we  reprint 

TnJ   f;  ■  ,•     "    ''"'"'^  Association  steel  bridge  the   following  extracts  of  general  interest: 

pec  hcations  as  governing  the  design  of  the  Arkansas  Southeaslern  Ry.-Mr.  A.  M.  Van 

steel  structures,  and  the   report   of   the  Joint  Auken,    Chief    Engineer     says-      We    had    a 

^rlTT'  °"  ^°"'T  =>Vd. Reinforced  G.n-  piece    of    construcfion    where    we    desired    to 

forced   .nnr'7"'"f^    '.       '''"'''",   "^    ""'    '""'  ""'  '"  Something  more  permanent  than  wood 

five  ,  ,.7f   structure    we  have  compara-  boxes   and   we   used    reinforced   concrete  pipe 

tive  total  costs  about  as  follows  for  a  single-  solelv  because  of  cost.     The    freight  charges 

bridL-'w":r     R^'"f"'-«d     'concrete     slab  made  cast  iron  and  vitrified  pipe Indulylx- 

base^oV  r.Tf    ,    H      ?"^"'    ''    ^'/'i^'?""  pensive  on  that  job.     Below  are  the  estimated 

Base  of   rail    to   underclearance.   4   ft.   3   ins.;  costs   per   lin     ft  ■ 

total   cost   $2,800.     Steel    I-beam   ballast   floor  '        '                                      Cost  per 

bridge;    longest    clear    span.    IT    ft.;    distance  i9''in*'                                                               lln.  ft 

base   of   rail   to   underclearance.  3   ft.   4   ins.;       is-in'.' *    IJ 

total  cost,  $.3,950.     Comparing  these  with  two      -■'-1""  ■ -i! '!!!! !'.!!!!!!!!!'.;!!!'.;'.". io4 

structures   already   referred   to,    we   have   the      ;ig"|" .■..'..■.■.■.■.■■.'       1132 

through-plate   .girder   trough    floor    span    with      42-in; ' HS 

curb  columns,  longest  clear  span,  ,33  ft.;  dis-      ''S-in ■^...l.'.'.'.'.WW'.'.'.'.'.'.'.'.]'.'.'. 275 

fr^n//"""  ^^^^  °^  "''  '°  upderclearance,  2  On  this  work  sand  and  graved' were  of'easy 

tt.      ,)/4     ins.;     total     cost     $o,3o0 ;     and     the  access,  while  cost  of  hauling  was   rather  ex- 

through-plate  girder  trough  floor  span,  cross-  cessive. 

ing  the  street   from  building  line  to  building  Atchison,  Topeka  &  Santa  Pe  i?v— Mr    T 

line,   having   a  clear    span   of    .55    ft.;     depth  R   Parker,  general   foreman,  says:     We  have 

loTin.  '^  ?  I  "  .  l°«  ,'il^'^"^u "f"?"^'  \  ^'-  '"^'^"  "■''"«  reinforced  concrete  pipe  for  about 
lOVi  ins. ;  total  cost,  $6,150.  All  of  the  above  two  years  for  culvert  work  The  cost  of  lav- 
structures  are  considered  as  being  water-  ing  per  lineal  foot  varies  a  great  deal  a'c- 
proofed.  The  reinforced  concrete  bridge  is  cording  to  the  conditions.  For  instance  if 
not  only  the  lowest  in  first  cost,  but  it  also  the  pipe  is  to  be  placed  in  a  fill  10  or  V  ft 
has  the  lowest  maintenance  charge.  high,  the  largest  expense  would  be  in  excavat- 
bsually,  ocal  conditions  determine  wheth-  ing  and  back  filling.  We  build  concrete  end 
er  the  highway  should  go  over  or  under  walls  for  this  pipe,  costing  according  to  the 
the  railway  when  a  grade  crossing  is  to  be  number  of  yards  of  concrete  in  the  wall  and 
abolished ;  but  if  the  crossing  is  m  a  level  the  size  of  the  pipe.  We  handle  the  pipe  bv 
plain  It  IS  not  obvious  whether  the  highway  hand,  lowering  it  off  the  car  bv  means  of 
should  cross  in  a  subway  or  on  an  overhead  ropes  so  as  to  let  it  down  the  bank  easily  A 
structure.  Subways  are  obiectionable,  be-  pipe  should  not  be  placed  under  a  fill  until 
cause  dramage  IS  apt  to  be  difficult;  they  are  it  has  reached  the  age  of  from  four  to  six 
dark,  damp  and  sometimes  poorly  ventilated,  weeks.  It  is  our  practice  to  fill  joints  We 
and  are  generally  unpleasant  places  to  pass  have  been  using  this  pipe  about  two '  vears 
through.  In  cities  the  many  public-service  and  have  not  had  any  failures  The  cost  of 
structures  placed  beneath  the  surface  of  the  the  pipe  is  as  follows: 
streets    will    be    disturbed    by    a    subway,   and  .                                  "  '                               Per  ft 

their   protection   and   removal   to  a  new   loca-       ]§"•"■  P-'P^ $-66' 

tion  is  a   matter  of  care  and  of  coijsiderable         "^.      .^ ; ^-^^ 

expense.     The  overhead  bridge  is   free   from  ■'^  intervening  sizes  cost  in  the  same  pro- 
all   of    the   above-named    defects   of   the   sub-  P^.lV?"-         „     ,^      , 

way.  For  the  same  limiting  grade  on  the  ap-  <■ 'i;fa(7o  <y  \orthwestern  Ry.—Mr.  G.  W. 
proaches  the  total  new  structure  of  the  over-  Hand,  assistant  engineer,  says:  This  corn- 
head  bridge  from  original  grade  to  original  ''"''"/  "^'^^  reinforced  concrete  culvert  pipe 
grade  is  longer  than  that  for  a  subwav  be-  "'"^  ''  a^'^rage  conditions.  The  pipe  is  made 
cause  the  approach  for  the  former  must  rise  ""^'^  '"^  following  specifications: 
about  25  feet,  while  that  for  the  latter  has  Concrete  shall  consist  of  1  part  Portland 
to  drop  about  17  feet.  This  is  important  in  c<;ment,  m  parts  torpedo  sand,  l'^,  parts  gravel 
a  town  or  city  because  of  the  damages  to  °''  ''''"shed  stone  passing  %  in.  ring.  Tensile 
property,  thev  being  directly  affected  by  the  strength  of  concrete,  after  seven  da.vs  in  water, 
distance  the  original  grade  has  been  changed  :  '°  ''*^  ^"'^  "'®-  P*""  square  inch  at  70°  F. 
and,  as  stated  above,  these  propertv  damages  Reinforcement  shall  vary  with  the  size  of  the 
often    form    a    large    proportion    of    the    total  P'P"  ^®  follows: 

cost  of  the  grade  separation.  Ignoring  the  24-inch  pipe— No.  23  triangular  mesh  bent  to 
property  damages  and  assuming  that  a  55-ft.  ci''cu'ar  form  and  adequately  wired  at  splice 
street  is  to  cross  a  double-track  railway,  an  "''"^  ^  '"■  ''"^P-  Longitudinal  reinforcement  to 
investigation  into  the  cost  of  the  two  types  ■^'""sist  of  twelve  %  in.  bars  spaced  equidistant 
of  structure  shows  that  when  the  slopes  of  ffnter  to  center  and  bent  to  extend  into  the  bell 
the  embankment  or  the  excavation  are  al-  ^"^  within  2  ins.  of  the  surface  of  the  end. 
lowed  to  have  their  natural  angle,  the  high-  '"'  '"'^^  pipe— Transverse  reinforcement  con- 
wav  brirlge  being  a  reinforced  concrete  struc-  ^'^"^  "^  "'^  '"•  corrugated  bars  spaced  4  ins.  c. 
ture,  with  waterproofed,  brick-paved  floor  '"  ''•  1''^<=^«  ^^'^  "i-e  bent  to  a  circle  and  a  splice 
and  the  railway  bridge  a  through-plate  girder  "^^'^'^  ''^'  '=>pplng  the  ends  9  Ins.  and-  wiring. 
type,  with  curb  columns  and  transver.se  trough  •'"'"'«  '«  be  at  quarter  points.  Longitudinal 
floor,  waterproofed  and  ballasted,  the  cost  of  ■■emforcement  consists  of  bars  of  the  same  size 
the  subway  is  slightly  the  smaller;  but  when  '"■"'  '"  extend  into  the  bell,  12-in.  bars  being 
the  approaches  of  both  types  are  confined  by  "^^^-  '^'^<'  ''<*"  '^  reinforced  with  two  bars  of 
masonry  retaining  walls,  the  overhead  Iiigh-  "*"'  ''""■'*'  *'="'  spaced  3  Ins.  apart. 
way  bridge  is  decidedly  more  expensive  than  *^  '"''''  pipe-Transverse  reinforcement  con- 
the  subway,  although  {his  excess  of  cost  can  "'*"*  "^  ^  '"■  ™'"rugated  bars  spaced  4  in.  apart 
be  reduced  by  extending  the  reinforced  con-  longitudinal  bars  of  the  same  size.  16  being 
Crete  structure  and  reducing  the  length  of  the  "''^^'  "^'"^  ^""^  """*  reinforced  with  two  u,  in. 
earth  fill  and  the  retaining  walls.  '"""^  spaced  3  Ins.  apart.  All  laps  in  annular 
rings  to  be  staggered. 

Some   Notes    from    Experience    With  3''"'°'"' '"VI'IT  X'  p,''/°'IT; 

T->    •    r           J  /-•                    ■£■        ^    ,  Sue.                    Material.     Mfg.     Placing.  Total. 

Reinforced  Concrete  Pipe  Culverts         24-in »o.40      ji.70       n.45      $3.55 

(r.r    T?a;K»73„/  ^''■'" "^  2.60  2.05  5.27 

tor  Kaiiways.  ^s-m s6        s.ss        3.42        s.is 

The  three  standard  materials  for  .pipe  cul-  This  indicates  that  the  cost  of  the  pipe 
verts  through  railway  embankments  are  cast  varies  from  70  per  cent  in  the  case  of  24  in. 
iron,  vitrified  clay  and  reinforced  concrete.  to  50  per  cent  in  the  case  of  the  48-in.  size 
Reinforced  concrete  is  the  newest  and  the  of  the  cost  of  cast  iron  pipe  at  $2(3  per  ton. 
least  used  material.  Its  use  is,  however,  in-  The  cost  of  placing  is  greater  than  the  cost 
creasing  and  so  far  it  has  given  satisfaction  of  placing  cast  iron  pipe.  The  loss  from 
if  we  may  judge  from  the  reports  of  those  breakage  is  greater,  but  on  the  whole  rein- 
vvho  have  had  experience  with  it.  Some  of  forced  concrete  pipe  shows  a  saving  over  cast 
the  railways  which  have  advanced  furthest  in  iron  pipe  of  about  25  per  cent  in  first  cost. 
using  reinforced  concrete  pipe  report  their  The  question  of  durability  has  not  been  de- 
experience  to  a  committee  of  the  Association  termined. 
of   Railway   Superintendents   of   Bridges   and  Elgin,  Joliet  &  Eastern   i?.v.— Chief   Engi- 
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.   r       .t,     Joint      The       and  crushed  stone  or  gravel.    All  stone  shall  be 

ing  for  pipe  no  more  than  48  ins^  in  Q'a™«er_  !"   "'^   S,     -y,  j^,      ;„  thickness  with  a  single  ^creen             =                                   ^_^^^  ^^^^^   ^^^ 

The  sections  are  8  ft.  long  and  have  bell  and  have  walls  'J^r  '^^                         ^^^^^^    ^^    j,^^  *''''r,hK  Laded  in  size  from  sand  to  pebbles 

spigot.      The   main   data    for    these   pipes   are  course  ^ot^  re.nf orcm„  .^       ,            .^                              ,^era,,^  rdramc"  e^  All  gravel  shall  be  of  a 

as  follows:                                             w  i^ht  with    a    double    course    of    reinforcing.      1  ne  .        .nj^.^  will  pass  a  l-in.  screen.  All  concrete 

^^      "^^^        weight.          "11$'  Ts-in. 'pipe  are  similar  to  the     6-,n.  pipe    ex-  --.t^^ixed  with  the  following  proportions  by 

ins             Ins.               Lbs                Lbs.  cept  that  the  walls  are  5%  ms.  in  thickness^  loose  measures:                                         .   ,  „  kk, 

24                34                  .800                  oO  ^  ^^_.^    ^^^   4g.,„.   p,pe   were   bu.U   during                     ,,i^„^  of  stone  concrete  cement,  1V4  bbl. 

36                f„                tioo                TOO  1911       In    1912,     however,     some     forms     tor                "            .^     gana  o.45  cu.  yd.;  proportions  of 

'\,        ,  '"                 '1  ,,,„„,.  of  the  th  =e  were  furnished  and  pipe  made,  or  will  ^'o-.^  -_.^^^^.^    ^^^^_^^_    ^^    ^^^  .    g,^,,,.    , 

Mr.  Montzheimer  says:     On  account  ot  tlie  ^^_^^^   j^^^^^^   ^^^   5^350,,   closes.  =' 

weight    of    concrete    pipe    we   have    t.o"nd    't  The  concrete  mixture  in  all  cases  consisted  <^"j^f_  _^g„  the  amount  of  pipe  is  sufBcient 

necessary    to    handle    it    with    a    derrick    and  ^            ^^^    2  parts  of  sand   and  4  J"'^'^^'       j^    ^^e  concrete  shall  be  mixed  by 

work  train.     We  have  a  10-ton  steam  derru:k  ot   1   P^^^^^^hed  rock.     The  rock   used  con-  [^^^^^^^'^^Zn  mixed  by  hand  the  work  shall 

in    the   bridge    and   building   department    that  P                     ,^^  particles  held  on  a  screen  with  '''^'■^'"^^          j^„o„.^,     The   stone   and   sand   or 

is  used  for  this  purpose.     With  cast  iron  pipe  |           openings  that  will   pass   a  screen   with  ^e   done      s                    ^^  ^  ^^^^^^  ^.^^^  ^^^^^^^_^ 

no  work  tram  service  IS  required,  as  the  pipe  /^        openings.      The    reinforcing     employed  °''^'™  ^^  g  ins.;  on  this  the  cement  shall  be 

can  be  rolled  from  a  flat  car  wi  hout  danger  ^^^ing    1911    consisted    of    %-m.    round    de-  to  a  depth  ot            •              ^^^   ^^^^^^    ^1,,  ^^  ^ 

of  breaking  and  all  sizes  can  be  handled  with  <im  evenl>    sp  ead   and                                sufficient  to 

a  hand  winch  and  tackle.     We  have  had  con-  ^"l^^^f^l;,  of  the  pipe  plant  for  1911  con-  um^orm  lf-;^.;^2':::^l\,  whole  turned  over 

Crete  pipe  in  service  for  about  one  year  with-  Y^^  .-,^_-^      ■      .   350  30-.n    and. 260  ""\'^;^.=t,'' ^if  horoughly  mixed. 

out  failure  of  any  kind.     I  quote  the  follow-  !'|teQ                             f             ^^^^^  ^^  ^„  ^^^^^  ^^^  over  till  thoroug    y                                         ^^ 

ing  note  from  W  B.  Hotson  ch.ef  drafts-  ^^^[^Z  -y'vA.S.  of  concrete  used  in  these  ^^^^P-'^";,"^^  ioTo  .tias  >"  an 
man,  under  date  of  Dec.  14,  1910:  ;  amounted  to  770  cu  yds  the  sacks  of  P^^;^"'f  f/ "^"^.e  the  thorough  embedment  of 
I  find  that  for  both  the  36-in.  and  4S-m.  pipe  P  P  ^^^^  5  ggo .  crushed  rock  632  cu.  yds. ;  P;P\^^."?^;^^^";;'[tn  its  proper  position  until  the 
the  medium  weight  cast  iron  pipe  is  the  g-g  ^^,  ^.j^  ^nd  gravel  106  cu.  yds.  The  the  '^«'"J''.;<^X!^^ '",o„„d  it  As  the  concrete  is 
stronger,  the  36-in.  pipe  being  1%  times  as  ^^^^^^e^  of  sacks  of  cement  per  cubic  7"^'^*V  it  shall  be  spaded  or  puddled  along 
strong  as  the  36-in.  reinforced  concrete  p.pe.  ^  ^^j  ^^„„,t,  was  7.04  and  the  total  f^P°«'ted  't^ha"  be  P  ^^^^_  ^^  ^^  ^^ 
and  the  4S-in.  medium  weight  cast  iron  pipe  >  ^^^^^  ^j  reinforcing  metal  111,845.  '*'"''"  he  smoothed  possible  finish.  Every  see- 
about  1V4  times  as  strong  as  the  "S-m.  rem-  j^^^^  ^f  ,„,„  employed  consisted  of  a  '"^"'^!. '"^f  r^coCleteW  filled  before  any  portion 
forced  concrete  pipe.    On   the  prints  ot  the  24-  ^^^^^^^^    ^^^    ^^^.^^    „en    in    July     and     was  '^°"J^f'''l'~^^ 

m,  reinforced  concrete  pipe  there  is  not  sufficien  i^.^Hy    increased    from    that    number    to    a  °t  the  ':oncrete  n            .                                  ^^     ^^^ 

data  for  figuring  its  strength  in  that  the  amount  f„,,„,,„^  ^„i   17   men  in   December.  "I'^l^'H^idlv  in   form  during  the  process  ot 

of  steel  used  is  not  shown.  The   work   of    preparing   the    plant    for   op-  and  "eW  r.gtdly   in   form  d        g  ^^^^^    ^^    ^^^^^ 

Southern    Pacific    Ry.-Mr.    G.     W.     Rear,  eration    in    1912   was   begun    March    18.     The  '3«;P"^'ti"g   the    concrete^^^ 

geira'i    bridge    mspec^r,    states     that     plain       actual    '-'""f-.t"-"»   ^/og^'P'^sincTui^t' dite        :' gT:I:dblfor?e:ch  pipe  is  made. 
rnnrrete  nine  in  3-ft.  lengths  is  used  wherever       not  started  until   March  28.  ^ince  tnatuate,       ^^eii  g.i  olpe -The    transverse 

ii<^^'>     ?t                 ^'sSS                 0:50  Month              24!^^3li'n.tB'^fn.42.in.  48-in.Tota,  wufng  them  together.    The  joints  shall  be  p^^^^ 

H  32  1,050  0.70  Apri°         S^         85       13.5       . .  4  311  ^„  ihat  they  will  come  at  the  """i^ter  po  nts  or 

ll  40  1650  .■■  Mav    90         S4       118  41  333  _„,„t,  45  per  cent  from  the  vertical  or  horizontal 

36  «  2.350  1.20  j_   199         75         91       ..         36  401  C::t::s''of  t^e   cross  section  of   the  pipe   a.^ 

Mr   Rear  states  that  the  cost  of  handlmg  is  i"u'|uet    : ! ! '. . ! '.  154        88        22      ..      124         3SS  ^hall  .break  joints  so  far  as  possible   Jhe  long 

not  much  greater  than  with  cast  iron.     There  September  ....  107      _60      2^.      -      -.       -^  itudlnal   reinforcement   shall   consist   of   bars   of 

is   a   little   more   excavation    because    of    the  —      ^^l      ^jg      ..      335      2,009  the   same   section   as   the   transverse   bars   an 

preater  outside  diameter  of  the  concrete  pipe  ^°"'    •           ,                          .       .  j     „  »„  ,l,;c  shall  be  spaced  9  ins.  apart  if  round  or  l-  '"»■ 

Ind  it  his  to  be  handled  a  little  more  care-  No  42-in.  pipe  were  constructed  up  to     his  ^'^a            p             ^^^  longitudinal  bars  shall  be 

and   It   nas   to   oe   nauuic  ^^^  ^^^^  ^^^^  ^f             ^^,ere  ^^"■"•".  h^nt   so  as  to  extend  into  the  bell  and 

'"cli^ao    mwaukee   &  St.   Paul.   i?,.-Mr.  not   received   until  a  later   date.     The   equip-  ^  '^,^„'\^:"  „'°of  the  surface  at  the  end.    The 

K   F    He   assTstant  engineer,  reports  as  fol-  ment   for  1912  was  the  same  as  that  used  m  ;^'t'im  t                    ^^^^  j,     ^^.^  transverse  bars 

fowf  ■■     Tlfe  question  of  making  concrete  pipe  1911   except  that   the  concrete  mixer   used   in  ^f^^^^'^^^^,  „,,  as  the  others,  spliced  in  the 

haTbeen  under  consideration  for  some  time  1911    has   been    replaced   with   a    smal  er    ma-  "[^      .^^    The  transverse  and  longitudinal  has 

lit   no    definite    move   was    made    until    July,  chine  driven  by  an  electric  motor  and  equip-  ^^n  be  "tightly  fastened  together  so  as  to  hold 

19  1    when  an  experimental  plant  was  started  ped   with   an   elevating  hopper;   also  most  of           ^^    ,^                ,„^,„g    ^he    deposition    of    the 

i»ii,   wiic.i  o         i-                               nlant     was  the    wooden    forms   have    been    gradually    re-           „„^„,„ 

'"   ^rf^itronlv  two  forms      tC^  placed  with   steel  ones.     At  the  end   of   Sep-  '^Z\n\ive -Ty,e     transverse     reinforcement 

equipped  with  °"ly  t^°i^*°™^'„g  ^f  them   for  tember  7  24-in.,  4  30-in.,  1  36-in.  and  4  48-in.  ^^•'^V^„„,^^fof  ^  ,„.  square  or  round  deformed 

^4   n    and  the  otherTo    30-'in    pipe.     Later  on  steel  forms    also  2  48-in.  wooden  forms  were  ^^a «  -n^  ^'^"^^J  ^,^^,,<^  „„,,  ,p,eed  not  more 

three  'lin     three  30-in.   and  six  36-in.   addi-  in    use,    making   a    total    of    18    forms   of    all  bar^  ^  ,^^    ^    ^^  ^    ^^  ^^^^^  ^_.  3,^  .^^    ^ 

^T\d^:  ^r^^l^  TvS  position,       ^^^ring  weather  in  which  the  concre.  sets       -~;„ --'^— t^'b^^X^^ribed 

S^J^^Hi^r^w^^tiJJ^ttcS  -?'t;.'ll;r^^^'V^.r^^X  --«:;:e.!l?he     transverse     reinforcernent 

to  furnish  about  th  ee  times  as  many  bottom  conditions,   with   the    present   equipment   it   is  ^-,'"^„„PP,   ^,    ^    ,„.    ,q„are   or   round   bars 

p°ate"    as  forms.     These  additional  end  forms  possible  to  make   18  pipe   per  day  ,^^^  ^^^„  3,^   i„3.  c.  to  c.  if  round 

were  for  the  most  part  constructed  of  wood.  It  has  been   found  tha     the  wooden   forrns  P                            ^    ^^  ^              The  longitudinal 

Sne  cas       on  bottom  plate  and  one  cast  iron  get  out  of  shape  and  in    he  long  run  are  not  °^J^-^,^^„  ^^  ^^^^^^  ,,  !„,.  ^part  if  round  or 

tor,  T^l-ite   were  however   furnished  with  each  as   economical   as   the   steel   ones,      t  hey    are,  it  square. 

n?thestee    forms      The  wooden  forms  were  however,    satis  actory   as    a   temporary    expe-  '-'^_l/\^   ^i-ln.    pipe.-The   reinforcement   of 

Hned  w   iT  htt  s'teel  of  about  22  to  24  gage.  dient      They  also  have  the  adva^^^^^^^^^^  these   pip:s   shall   consist   of   No.    23   American 

Xs      This    however,   required   only   a   short  additional    number    of    pieces    to    be    handled  ™         ^^^„^,.„,,  ^ars  to  be^so  bent  as  to  extend 

?tae'  in    the   ear'v   part   of   the   day    and   the  and.  therefore   the   increased   cost   m   time  of  ^h^-J;-,,  ^„,  ^,hi„  ,  i„s.  of  the  surface  at 

crane  was  engaged  on  other  work  around  the  setting   them    up                                .necifications  the   end.     The   reinforcement  of   the   bell   shall 

vard  having  no  connection  whatever  with  the  Ilhnojs   Central    R.    ^ -The    specihcatior^s  ^^^^^  ^^^^  ^^^^  ^„d  ^phced  as 

^tpe  plant  Ihe  balance  of  the  time.     The  in-  for   remf creed   concrrte   culvert   pipe   of   this  ™^^^;,,,,  .o/the  OO-in.  pipe. 

stallation  of  this  plant  was  begun  July  12,  railway  are  as  follows  >,  ,,.  ,^  Alternate  Plans  for  Reinforcement.-A  circular 
191  and  it  was  operated  continuously  until  Cement.-Shal  be  of  the  brand  or  brands  ac-  '^'t^-n'iU  ^^^  ^._^^^  ^^  reinforcement 
Dec  23  1911  Provisions  were  made  for  ceptable  to  and  furnished  m  accordance  with  the  "■""^'^  ^3^^  i„  pl^.e  of  the  single  line  rein- 
housing    the    green    pipe    and    keeping    them  specifications  of  the  railroad  conripany.  ^^cement    above   specified,    providing   the   pipe 

S^:""^''''=Bf~-'"°-'""  sSEEHSLri^lHs  ^,:™'.sTr„irr/rsr:s3 
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Nothing    especially   start- 
The  Doings      ''"S  in  the  way  of  new  rail- 
°        road  contracts  has  occurred 


of  the 


during     the      past      week. 


Week.  There  is  still  quite  a  bit  of 

work  in  sight,  and  bids  are 
in  on  a  number  of  good 
■sized  contracts.  Most  of  the  latter  work  is 
on  the  Pacific  coast.  The  Northern  Pacific 
has  taken  biSs  on  its  grade  separation  work 
in  Spokane.  Wash.,  estimated  to  require  an 
■expenditure  of  about  $3,000,000,  and  in  Brit- 
ish Columbia  the  Mackenzie-Mann  interests 
have  opened  tenders  for  the  clearing,  grading, 
etc.,  of  131  miles  of  extensions  for  the  Okano- 
gan branches  of  the  Canadian  Northern 
Pacific  Ry.  Among  the  construction  contracts 
let  in  the  past  few  days  are  the  following: 
Fisher  Welch  Construction  Co.,  5  Claypool 
Bldg.,  Indianapolis.  Ind.,  for  the  grading  on 
an  18-mile  extension  from  Muncie,  Ind.,  to 
New  Castle.  Ind.,  for  the  Indiana  Union  Trac- 
tion Co. ;  F.  T.  Ley  Co.,  Springfield,  Mass., 
for  constructing  the  10-mile  electric  railway 
from  Waterbury.  Conn.,  to  Danville,  Conn., 
for  the  Waterbury  &  Milldale  Tramway  Co. ; 
Carl  Hall  &  Co.,  Duluth,  Minn.,  for  double- 
tracking  the  Great  Northern  Ry.  between 
Congo.  Minn.,  and  Wawina.  Minn.,  24  miles ; 
Frederick  &  Barnard,  401  Globe  Bldg.,  Min- 
neapolis, Minn.,  for  the  construction  of  50 
miles  of  railroad  for  the  Midland  Continental 
R.  R.   from  Jamestown,  N.   Dak.,  north. 

About  the  only  big  work  in  state  aid  high- 
way construction  since  our  last  issue  was 
the  opening  of  bids  at  Harrisburg,  Pa.,  on  17 
contracts  aggregating  198.336  ft.  of  road. 
Practically  all  of  these  were  good  sized  jobs 
The  largest  contract  called  for  45,167  of  im- 
proved road  in  Elk  Countv.  Schreiiier  Bros., 
Johnsonburg.  Pa.,  at  $190,487,  being  the  low 
bidder  on  asphalt-bituminous  macadam  (pen- 
etration) on  telford  base;  on  asphaltic  con- 
crete on  concrete  base,  Chas.  T.  Eastburn 
Co.,  Yardley,  Pa.,  at  $232,337,  was  low  bidder. 
Another  good  sized  contract  called  for  24,435 
ft.  of  road  in  Luzerne  and  Lackawanna  Coun- 
ties. For  this  the  Public  Service  Cont.  Co., 
Buffalo,  N.  Y.,  at  $84,821  for  asphaltic  con- 
crete on  concrete  foundation,  was  the  low 
bidder.  In  the  way  of  county  highway  con- 
struction about  the  largest  contract  of  the 
past  week  appears  to  be  the  one  awarded  by 
Cape  May  County,  N.  J.,  for  the  Ocean  City. 
N  J.,  boulevard.  This  contract  was  awarded 
to  Robert  E.  Hand  at  $87,987.  In  the  way  of 
road  district  work,  the  contract  let  last  week 
by  District  No.  1  of  Prentiss  County,  Miss., 
appears  to  be  the  largest.  The  contract  was 
awarded  to  the  Inland  Construction  Co., 
Chandler.  Okla.,  and  calls  for  grading,  drain- 
ing, bridging  and  surfacing  25  miles  of  road. 

Bids  on  over  .3,500,000  cu.  yds.  of  govern- 
ment levee  work  have  been  opened  in  past 
two  weeks.  On  Oct.  16  bids  were  opened  at 
Vicksburg,  Miss.,  on  about  1,471.000  cu.  yds. 
of  work  in  the  Third  District.  The  accepted 
bids  on  this  work  as  well  as  on  the  648,000 
cu.  yds.  of  work  for  which  bids  were  opened 
Oct.  10  at  New  Orleans,  La.,  will  be  found 
elsewhere  in   this  issue. 

Drainage  work  judging  from  the  new 
projects  coming  up  for  letting  dtiring  the 
past  week,  is  beginning  to  fall  off  a  bit.  About 
the  biggest  job  on  which  bids  have  been  asked 


recently  is  the  work  for  the  Jack  Bayou 
Drainage  District  in  Arkansas.  This  contract 
calls  for  370  acres  of  clearing  and  dredging 
11  miles  of  open  ditch  containing  517,000  cu. 
yds.  The  largest  drainage  contract  let  re- 
cently appears  to  be  one  secured  by  O.  P. 
Herrick,  Des  Moines,  la.  This  contract  calls 
for  constructing  about  23  miles  of  main  ditch 
and  7  miles  of  laterals  for  Drainage  District 
No.   1  of  Tecumseh,  Neb. 

Contracts  for  several  good  sized  irrigation 
jobs  ha\'e  been  let  the  past  few  days.  Walker 
Bros.,  El  Centro,  Cal.,  secured  the  work  of 
constructing  5  miles  of  canal  for  the  Supe- 
rior Water  Co.,  requiring  300,000  cu.  yds.  of 
excavation;  the  Gillis  Construction  Co.,  Salt 
Lake  City,  Utah,  secured  the  contract  for 
constructing  the  first  40  ft.  of  the  dam  on  the 
south  fork  of  the  Ogden  River  in  Utah,  for 
the  Ogdeii  River  Reservoir  Co.  One  of  the 
biggest  irrigation  contracts  of  the  year  will 
soon  come  up  for  letting  in  the  state  of 
Washington.  This  work  is  to  he  done  for  the 
Kittitas  Reclamation  District  of  Ellensburg, 
Wash.,  and  is  to  involve  an  expenditure  of 
about  $5,000,000.  The  plans  and  specifications 
are  now  ready  for  inspection. 

Bids  were  opened  last  week  on  two  good 
sized  government  contracts  in  Texas.  One 
of  these  called  for  3,397,000  cu.  yds.  of  dredg- 
ing in  Port  Arthur  ship  canal  and  new  turn- 
ing basin  at  Port  Arthur.  The  bid  of  the 
Bowers  Southern  Dredging  Co.,  Galveston, 
Tex.,  was  recommended  for  acceptance.  The 
other  contract  calls  for  furnishing  and  placing 
46,000  tons  of  stone  for  jetty  work  at  Sabine 
Pass.,  Tex.  For  this  work  it  was  recom- 
mended that  the  bid  of  $178,400  of  David  M. 
Picton  &  Co.,  Galveston,  Tex.,  be  accepted. 
Bids  are  being  asked  until  Nov.  8  bv  the  U.  S. 
Engineer  at  Philadelphia,  Pa.,  on  a  6.264,000 
cu.  yds.  dredging  contract.  The  work  is  to  be 
done  in  the  Delaware  River  below  Philadel- 
phia. 

The  Baltimore  County  Commissioners, 
Towson,  Md.,  are  looking  into  the  matter  of 
establishing  sewer  systems  in  the  thickly  pop- 
ulated sections  of  the  county.  The  Baltimore 
Suburban  Sewerage  Co.  has  been  asked  to 
allow  the  use  of  its  plant  at  Mount  Wash- 
ington for  the  purpose  of  providing  for  the 
disposal  of  sewage  from  the  section  of  the 
county  drained  by  Jones  Falls,  which  includes 
Lutherville,  Towson,  Sherwood,  Ruxton, 
Roland  Park  and  Mount  Washington. 


Sumter,  S.  C,  a    city    of 
Manager         10,000  population,  is  to  try 
J  simplified  numicipal  govern- 

ot    a  ment.  The  plan  calls  for  the 

City.  Des    Moines   type   of   com- 

mission rule,  with  the  im- 
portant change  that  the  ad- 
ministrative details  are  to  be  placed  in  the 
hands  of  one  man,  who  is  to  act  as  city  man- 
ager. The  three  commissioners  who  corre- 
spond to  the  old  council  are  to  be  supreme, 
and  they  are  to  select  the  executive  to 
carry  oiit  their  orders.  They  will  be 
responsible  to  the  ,)eople  for  this  man, 
and  they  can  discharge  him  if  neces- 
sary. The  position  is  to  carry  a  comparatively 
high  salary,  and  the  incumbent  need  not  neces- 
sarily be  a  local  man.     If  desirable  the  com- 
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missioners  can  import  an  expert  from  some 
other  city  to  fill  the  position.  Other  features 
of  the  Des  Moines  plan,  such  as  the  initiative, 
referendum  and  recall,  are  provided.  The  idea 
of  placing  the  business  affairs  of  a  city  in  the 
hands  of  a  manager  has  been  tried  in  two  or 
three  municipalities  in  this  country,  and  in 
each  case  it  is  stated  to  have  proved  a  success. 
An  added  advantage  of  the  employment  of  a 
municipal  manager  in  connection  with  the  com- 
mission form  of  government  is  that  high  grade 
men  may  be  induced  to  accept  commissioner- 
ships  because  they  will  be  relieved  of  all  ad- 
ministrative  details. 


An  interesting  example  of 
Passinff  ^^^  evasion  of  direct  assess- 

y       °  ment   for    manifest    benefit 

■'■^  and   the -Unloading    of    the 

Along.  burden  upon  future  genera- 

tions is  cited  in  the  last  an- 
nual report  of  the  Chief  En- 
gineer of  the  Board  of  Estimate  and  .Appor- 
tionment of  New  York  City.  The  improve- 
ment was  carried  out  under  the  provisions  of 
Chapter  408  of  the  Laws  of  1865.  This  act 
authorized  "the  Town  of  Morrisania  to  raise 
by  loan  the  sum  of  $3,500;  the  Town  of  West 
Farms  the  sum  of  $6,500;  the  Town  of  Yon- 
kers  the  sum  of  $2,500 ;  which  said  sums  shall 
be  appropriated  to  making,  grading,  extending 
and  regulating  the  highway  in  said  towns  com- 
mencing at  Central  Bridge,  formerly  Macomb's 
Dam,  and  leading  to  the  highway  which  faces 
on  the  easterly  side  of  the  residence  formerly 
of  Jeremiah  Tier,  near  the  westerly  entrance 
to  the  Woodlawn  Cemetery,  in  the  Town  of 
Yonkers."  The  act  provided  that  each  town 
should  issue  bonds  for  the  amount  required  to 
meet  the  cost  of  that  part  of  the  improvement 
within  the  limits  of  the  town,  and  that  these 
bonds  "shall  bear  an  interest  of  7  per  cent  per 
annum,  payable  annually,  and  they  shall  be  so 
drawn  as  to  become  due  in  sums  not  exceeding 
$1,000  in  any  one  year."  This  appeared  to  be 
an  inexpensive  improvement  which  would  soon 
be  paid  for.  but  in  1868  the  law  was  amended 
by  substituting  for  the  sums  named  as  the 
amounts  to  be  raised  in  each  town  the  words, 
"such  sums  as  may  be  necessary."  The  Town 
of  West  Farms,  now  a  part  of  the  City  of  New 
York,  accordingly  issued  7  per  cent  bonds  to 
the  amount  of  $112,500,  some  of  which  were 
for  $1,000,  but  the  greater  portion  were  for 
$500  eacif  There  were  178  different  bonds, 
the  last  one  of  which  will  be  paid  off  in  the 
year  1980.  The  Town  of  Morrisania,  also  now 
a  part  of  the  City  of  New  York,  issued  bonds 
to  the  amount  o"f  $278,000,  the  last  one  of 
which  will  mature  in  the  year  2147.  The  ex- 
traordinary effect  of  this  act  and  its  arnend- 
ments  has  been  that,  while  it  was  originally 
provided  that  two  towns  now  a  part  of  the 
City  of  New  York  should  incur  a  debt  aggre- 
gating $10,000.  which  would  presumably  have 
been  paid  off  in  a  few  years,  an  actual  debt  of 
$.390,500  was  incurred  which  has  been  assumed 
by  the  City  of  New  York,  and  which  cannot 
be  entirely  liquidated  for  235  years.  The  value 
of  7  per  cent  bonds  running  for  so  long  a  time 
is  obvious,  and  most  of  them  are  said  to  be 
held  by  one  estate,  and  provision  is  annually 
made  in  the  budget  for  the  payment  of  one  of 
the  bonds  and  for  7  per  cent  interest  on  all  of 
those  outstanding. 
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PERSONAL 


CATALOGUES 


Mr.  James  H.  Stone  has  resigned  as  city 
engineer  for  Franklin,  N.  H. 

Mr.  T.  J.  Burke  has  been  appointed  divi- 
sion engineer  of  the  Auburn  division  of  the 
Lehigh  Valley  R.  R.,  with  headquarters  at 
Auburn,  N.  Y. 

Mr.  Theodore  Tobish  has  been  appointed 
county  engineer  for  Mercer  county.  New 
Jersey,  succeeding  Mr.  Frank  J.  Eppele,  who 
recently  resigned. 

Mr.  C.  W.  Kalk  has  been  appointed  chief 
engineer  for  the  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Ry.,  succeeding  the  late 
Mr.  Thomas  Greene. 

Mr.  G.  W.  Bernard  has  been  appointed  as- 
sistant city  engineer  and  R.  B.  Kohnke,  as- 
sistant civil  engineer  of  the  Sewerage  board 
of  the  city  of  New  Orleans,  La. 

Mr.  A.  D.  Pankey,  superintendent  of  wa- 
ter works  at  Tucumcari,  N.  M..  has  resigned 
in  order  to  engage  in  other  business.  A  suc- 
cessor has  not  as  yet  been  appointed. 

Mr.  Louis  Heller  has  _  been  appointed 
superintendent  of  construction  for  the  Ke- 
nosha, Wis.,  water  company,  succeeding  Mr. 
John  Gustafson,  who  recently  resigned. 

Mr.  C.  S.  Johnson,  formerly  instructor  in 
machine  design  at  Purdue  University  has 
been  appointed  instructor  in  mechanical  en- 
gineering 'at  the  Colorado  School  of  Mines, 
Golden,  Colo. 

Mr.  L.  Houmiller  has  been  appointed  exec- 
utive secretary  of  the  Institute  of  Operating 
Engineers,  succeeding  Mr.  H.  E.  Collins, 
whose  term  has  expired,  and  who  is  too  busy 
to  give  the  necessary  time  this  year. 

Mr.  H.  OHn  Jones  has  opened  an  office 
in  Greenville,  S.  C,  as  consulting  engineer 
and  architect.  Mr.  Jones  was  formerly  as- 
sistant engineer  with  Mr.  .-Vrthur  Pew  of 
Atlanta,  Ga.,  and  later  with  Mr.  J.  E.  Sir- 
rine,  at  Greenville. 

Mr.  Arnold  G.  Chapman  has  been  ap- 
pointed deputy  state  engineer  and  surveyor 
of  New  York.  Mr.  Chapman  is  a  graduate 
of  L^nion  College  and  has  been  employed 
for  some  years  past  in  the  state  engineer's 
office  as   chief  clerk. 

Mr.  Morris  I\L  Defrees,  of  Indianapolis, 
Ind.,  died  at  his  home  of  heart  disease,  Thurs- 
day, Oct.  17.  Mr.  Defrees  was  66  years  old. 
and  a  contractor  of  streets,  bridges  and  rail- 
road construction  work.  He  was  a  member  of 
the  first  board  of  public  works  in  Indianapolis. 

Mr.  W.  E.  Atkinson  has  been  appointed 
by  Governor  Hall  of  Louisiana  as  chief  en- 
gineer for  the  Louisiana  state  highway  de- 
partment. Mr.  Atkinson  was  in  the  govern- 
ment hydrographic  survey  service  for  some 
time  and  later  has  been  engaged  in  railroad 
building  in  Arkansas  and  Louisiana^ 

Mr.  P.  E.  Stevens  has  been  made  manager 
of  the  structural  steel  and  cement  depart- 
ments of  Morgan  T.  Jones  &  Co.,  inspect- 
ing and  supervising  engineers  of  Chicago. 
Mr.  Stevens  was  formerly  assistant  bridge 
engineer  for  the  Great  Northern  Ry.,  and 
later  engineer  with  Butler  Bros,  of  St.  Paul. 

Civil  Service  Examinations. 

The  United  States  Civil  Service  Commis- 
sion   announces    the    following    examination : 

Mechanical  draftsman,  $900,  Nov.  11. 
Heating  and  ventilating  draftsman,  $1,300, 
Nov.  20-21. 

The  Civil  Service  Commission  of  the  citv 
of  Chicago  announces  an  examination  as  fol- 
lows : 

Chief  engineer  (Board  of  Education),  $6,- 
000,  Oct.  30. 


Damp  Resisting  Paints.— Paper  3^x6 
ins.,  64  pp.  Toch  Brothers,  320  Fifth  Ave., 
New  York   City. 

This  booklet  describes  "R.  I.  W."  Damp 
Resisting  Paint  and  shows  a  number  of 
structures  which  have  been  waterproofed 
Other  paints,  enamels,  wood  finishes,  var- 
nishes, etc.,  are  described.  The  covering 
capacities  of  the  various  materials  are 
given  in  a  table. 

Portable  Rock  Drilling  Rigs.— Paper.  6x 
9  ins..  16  pp.  The  Sullivan  Machinery  Co., 
Peoples   Gas   Bldg.,  Chicago,  111. 

This  bulletin  describes  the  Sullivan  Por- 
table Drilling  Outfits  designed  for  remov- 
ing rock  in  highway  construction,  trenches, 
sewer  pipes  and  water  mains,  block-holing 
in  stone  quarries,  and  other  work  in  which 
the  rock  to  be  excavated  is  scattered  and 
loo  small  in  quantity  to  warrant  a  fixed 
compressor  and  drill  plant.  Sullivan  hand 
hammer  drills  are  also  described  in  this 
bulletin. 

Expansion  Bolts.— Paper,  6x9  ins.,  68  pp. 
Standard  Expansion  Bolt  Co.,  147-149  Ce- 
dar St.,   New   York   City. 

"Sebco  Products"  is  the  title  of  catalog 
No.  20,  which  describes  and  illustrates  Seb- 
co and  Star  Expansion  Shields  and  Bolts. 
All  sorts  of  appliances  for  anchoring  in 
masonry  construction  are  illustrated  and 
tables  of  sizes  and  prices  are  given. 

Liquid  Core  Binders. — Folder,  11x20  ins., 
2  pp.  The  J.  W.  Paxson  Co.,  Philadelphia, 
Pa. 

This  folder  describes  "Pax-Oil"  chemi- 
cally prepared  to  meet  the  requirements 
of  foundry  core  room  practice  and  possess- 
ing the  advantages  of  rosin  and  the  econo- 
mies of  core  oils  with  the  additional  advan- 
tage that  it  prevents  the  absorption  of 
moisture.  Ros-Core,  another  liquid  chem- 
ically prepared  for  making  large  cores,  is 
described  and  said  to  be  more  economical 
than  flour,  pitch,  molasses  or  like  core 
binders. 

Blaw  Steel  Wall  Forms.— Paper,  6x9  ins., 
32  pp.  Blaw  Steel  Construction  Co.,  West- 
inghouse  Bldg.,   Pittsburgh.   Pa. 

Bulletin  No.  56  illustrates  and  describes 
wall  forms  for  building  construction. 
The  forms  are  shown  by  halftones  and 
line  drawings,  and  the  methods  of  assemb- 
ling are  described  in  detail. 

Logging. — Paper,  6x9  ins.,  24  pp.  The 
Clyde    Iron   Works,   Duluth,   Minn. 

This  is  an  interesting  catalog  describing 
the  methods  of  cutting  the  cost  of  clearing 
logged-off  lands  with  the  machinery  built 
by  the  Clyde  Iron  Works,  including  the 
Clyde  Ground  Skidder  and  Stump  Puller. 
Descriptions  of  the  machines  are  given,  to- 
gether with  illustrations,  and  methods  of 
arrangement    for    handling   the    work. 

Rumely  Ppwer. — Paper,  6^x9^  ins..  24 
pp.     M.    Rumely    Company,    LaPorte,    Ind. 

The  August  bulletin  is  devoted  to  dem- 
onstrations of  the  Rumely  Oil  Pull  Trac- 
tor in  practical  work. 

South     Boston     Power     Station. — Paper, 

12^x9K-  ins.,  24  pj).  Stone  &  Webster 
Engineering  Corporation,  147  Milk  St., 
Boston,  Mass. 

This  is  an  artistic  bulletin  containing  a 
description  and  illustrations  of  the  38,000 
kilowatt  power  station  which  has  been 
built  by  this  company. 

Rubber  Goods. — Paper,  6x9  ins.,  86  pp. 
The  Goodall  Rubber  Co.,  Inc.,  19  No.  7th 
St..   Philadelphia,   Pa. 

Catalog  No.  lO  illustrates  and  describes 
the  principal  goods  manufactured  by  this 
company,  including  hose  for  water,  steam, 
air,  etc.,  packing,  pump  diaphragms,  rubber 
boots,  oil  clothing,  hose  menders,  etc. 
Prices  and   sizes  are  given. 


Irrigation,  Pressure  Gates,  Valves  and 
Data. — Paper,  3l-j\()  ins.,  32  pp.  Pomona 
Manufacturing   Co.,    Pomona,   Cal. 

This  booklet  illustrates  and  describes 
the  Pomona,  Circular,  Alfalfa  and  Dis- 
tributing Valves,  Pomona  Patent  Pressure 
Gates  and  Common  Slide  Gates.  It  also 
gives  special  information  and  data  on  irri- 
gation which  is  compiled  by  the  company 
and  is  of  interest  and  value  to  irrigation 
engineers. 

Derricks — Hoists. — Paper,  6x9  ins.,  256 
pp.  Dobbie  Foundry  &  Machine  Co.,  Ni- 
agara  Falls,  N.   Y. 

This  is  catalog  No.  17,  a  very  complete 
catalog  of  contractors'  and  quarrymen's 
machinery.  Steel  and  wood  derricks  and 
derrick  parts,  electric  hoists,  steam  hoist- 
ing engines,  sheaves  and  sheave  blocks, 
rooter  plows,  horse  and  hand  power  hoist- 
ing machinery,  etc.,  arc  given. 

Robins  Conveying  System. — Paper,  6x9 
ins.,  128  pp.  Robins  Conveying  Belt  Co., 
Park  Row  bldg..  New  York  City. 

Bulletin  No.  47  is  devoted  to  a  descrip- 
tion of  typical  ore  and  material  handling 
plants  in  large  mining  and  smelting  opera- 
tion. 

Bulletin  No.  49,  4  pp.,  illustrates  and  de- 
scribes the  construction  and  composition 
of  the   Robins  Conveying  Belt. 

Bulletin  SO,  40  pp.,  is  devoted  to  coal, 
coke    and   ash    handling   machinery. 

Bulletin  No.  46,  48  pp.,  illustrates  and 
describes  the  construction  of  the  convey- 
ing machinery  and  shows  a  number  of  coal 
handling  plants  and  several  concrete  mix- 
ing plants  where  materials  are  handled  by 
Robins    Conveying   machinery. 

Ampere,  New  Jersey.— Paper,  S'AxSyi 
ins.,  32  pp.  The  Crocker-Wheeler  Co., 
.Ampere,   N.  J. 

This  book  is  devoted  to  a  description  of 
the  home  of  the  Crocker-Wheeler  Cotn- 
pany,  manufacturers  of  all  kinds  of  electric 
power  machinery.  Layout  of  the  plant  is 
illustrated  on  a  map  showing  the  location 
of    the    town    and    transportation    facilities. 

Aztec  Asphalt.— Paper,  5yix8'4  ins.,  24 
pp.  U.  S.  Asphalt  Refining  Co.,  90  West 
St..  New  York  City. 

This  book  contains  a  report  of  analysis 
of  .Xztcc  .Asphalt,  by  several  paving  engi- 
neers, and  a  description  and  a  number  of  il- 
lustrations of  pavements  made  with  it. 

Another  catalog,  5^-x&%  ins.,  16  pp.,  en- 
titled Liquid  Asphalt  for  Oiling  Roads, 
contains  a  description  of  the  material  with 
a  number  of  illustrations  of  installations 
and  a  set  of  specifications. 

Creosoted  Material. — Paper,  9x6  ins.,  36 
pp.  The  Wyckofl[  Pipe  &  Creosoting  Co., 
SO  Church  St.,  New  York  City. 

This  bulletin,  with  several  folders  accom- 
panying, contains  a  discussion  of  the  pre- 
vention of  the  decay  of  wood,  and  illustra- 
tions and  descriptions  of  creosoted  wood 
products,  with  tables  of  dimensions,  costs, 
etc.  The  products  shown  are  wood  con- 
duit, cross-arms,  railway  ties,  poles,  piles, 
posts,  bridge  timbers  and  wood  block  for 
pavement.  Standard  specifications  for  creo- 
soted wood  block  are  given. 

Chain  Belt  Mixer. — Paper,  6x9  ins.,  8  pp. 
Chain   Belt  Co  .  Milwaukee,  Wis. 

The  October  bulletin  describes  the  new 
malleable  iron  foundry  of  the  company  at 
Milwaukee.  Several  short  articles  illustrate 
work  now  in  progress  in  concrete  con- 
struction. 

Bitulithic  Pavement  in  Paris. — Paper,  5^ 
x8^4  ins.,  8  pp.  The  Warren  Bros.  Co.,  59 
Temple   Building,  Boston,   Mass. 

This  bulletin  is  issued  by  the  Societe 
Francais  pour  I'Amelioration  des  Routes 
and  refers  to  the  bitulithic  pavement  made 
by  this  company  in  the  city  of  Paris,  de- 
scribing the  methods  of  laying,  preparation 
of  mixing,  laying  and  rolling,  repairs,  etc., 
and  also  giving  the  figures  showing  the 
area  which  has  been  covered  in  Paris  with 
this  material. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

The  Birmingham  &  Qiattanooga  Ry.  has 
completed  surveys  to  Birmingham  for  its  pro- 
jelled  electric  railway  from  Chattanooga  to 
that  city.  Franchise  to  enter  the  former  city  will 
be  asked  shortly.  P.  S.  Milner,  Binningham, 
is  chief  engineer. 

The  City  Commissioners  of  Huntsville. 
Ala.,  have  granted  the  Nashville,  Chattanooga 
&  St.  Louis  R.  R.  a  franchise  to  construct  a 
spur  from  the  main  line  up  the  right  side  of 
Spring  branch  to  the  city  pumping  station. 

Arkansas. 

^•Bids  will  be  opened  at  Elaine,  Ark.,  Oct. 
25,  for  construction  of  7  miles  tram  railroad, 
complete ;  excavation  for  dump  about  ■')U,000 
yards.  Information  may  be  obtained  from  E. 
M.  .-Mien,  Helena,  .\rk." 

Advices  from  Monticello,  Ark.,  state  that 
the  Ashley,  Drew  &  Northern  Ry.  Co.  is 
■clearing  the  right  of  way  for  a  line  to  the 
State  Agricultural  School. 

Surveys  have  been  started  for  a  possible 
route  for  an  extension  of  the  Helena  Street 
&  Interurban  R.  R.,  from  Helena  to  Mariana. 
E.   C.   Harnor.   Helena,  .\rk.,  is   President. 

California. 

The  Southern  Pacific  Co.  is  reported  to 
have  appropriated  $1,OUO,000  for  its  proposed 
Richmond  Loop.  It  is  said  that  work  will  be 
started  as  soon  as  all  the  franchises  are  finally 
granted. 

Good  progress  is  being  made  on  the  con- 
struction of  the  Fernley  &  Lassen  R.  R.  from 
Fernley  on  the  Central  Pacific  in  Nevada  to 
a  point  12  miles  north  of  Susanville,  Lassen 
County,  Calif.  It  is  reported  that  upon  the 
completion  of  this  stretch  the  road  will  be 
•extended  to  a  connection  with  the  line  running 
south    from    Klamath    Falls. 

The  Pacific  Electric  Ry.  Co.,  Paul  Shoup, 
President,  Pacific  Electric  Bldg.,  Los  An- 
geles, is  reported  to  be  about  ready  to  take 
bids  for  the  construction  of  the  Colton  Ave. 
link  that  w'ill  connect  San  Bernardino  and 
Riverside  by  trolley.  The  line  will  be  a 
continuation  of  the  Riverside  end  which  was 
built  toward  San  Bernardino  several  years 
ago.  It  will  pass  through  Colton  and  then 
parallel  to  the  Southern  Pacific  track  down 
Colton  avenue  to  Urbita  Springs  and  San 
Bernardino. 

The  Harbor  Board  of  San  Francisco  has 
awarded  a  contract  to  the  Pennsylvania 
Steel  Co.  for  furnishing  steel  rails  for  the 
connection  of  the  northerly  and  southerly 
ends  of  the  Belt  Railroad  across  Market  St. 
The  bid  calls  for  150  tons  of  9-in.  girder 
rail  at  $57.75  per  ton. 

Colorado. 

The  Florence  &  Cripple  Creek  Ry.  Co., 
J.  H.  Waters,  President,  Colorado  Springs, 
Colo.,  has  surveys  underway  for  rebuilding 
its  narrow  gage  line,  which  was  damaged  by 
floods  last  July.  Better  and  safer  grades  are 
being  sought,  and  it  is  probable  that  the  line 
will   be   rebuilt  standard  gage. 

Newman  Erb,  head  of  the  syndicate  con- 
trolling the  Denver,  Northwestern  &  Pacific 
Ry..  in  an  address  before  the  business  men 
of  Denver,  announced  that  he  and  his  asso- 
ciates would  undertake  the  construction  of  a 
$5,000,000  tunnel  under  the  mountain  range 
west  of  the  city  if  the  citizens  of  Colorado 
would  co-operate.  He  also  stated  that  the 
line  would  be  extended  to  Salt  Lake  City. 
A  later  report  states  that  work  on  that  por- 
tion of  the  Salt  Lake  e.xtension  from  Steam- 
boat Springs  to  Craig,  40  miles,  is  likely  to  be 
started  at  once. 

Connecticut. 

STIie  Fred  T.  Ley  Co.,  Springfield.  Mass., 
has  been  awarded  the  contract  for  constructing 


■  dale  Tramway  Co.  This  line  is  to  be  10  miles 
long,  the  route  taking  in  the  Meriden  road. 
Mill  Plain,  Marion  and  Milldale.  Chas.  H. 
Preston,  Jr.,  Waterbury,  Conn.,  is  Chief  Engi- 
neer; Chas.  H.  Clark,  NlilM.de,  is  President. 

Georgia. 

The  Georgia  Railway  &  Electric  Co.,  Elec- 
tric and  Gas  Bldg.,  .'\tlanta,  Ga.,  has  amend- 
ed its  charter  to  provide  for  a  7-milc 
extension  of  its  Decatur  line.  This  extension 
will  connect  with  the  present  tracks  at  Col- 
lege St.  in  Decatur  and  run  east  to  a  point 
near  Clarkston.  where  it  will  probably  form 
a  connection  with  the  new  interurban  line 
now  being  constructed  from  Stone  Mountain 
toward   Atlanta. 

At  the  annual  meeting  of  the  officers  and 
directors  of  the  Central  of  Georgia  Ry.  on  Oct. 
17,  authority  was  granted  for  the  issuance  tlur- 
ing  the  year  of  $80,000,000  in  bonds. 

Idaho. 

It  is  reported  that  the  Oregon  Short  Line 
will  commence  work  next  year  on  double- 
tracking  its  line  from  Pocatello  to  Minidoka. 

Illinois. 

E.  E.  Headley  &  Son,  Eldorado,  111.,  have 
just  completed  their  work  for  the  C,  E.  &  I 
R.  R.  between  Kirkville  and  Sullivan,  III,  and 
have  moved  their  outfit  to  Eldorado,  111., 
where  they  have  a  piece  of  machine  work  on 
the  new  electric  line.  They  can  use  a  6  or  8 
team  outfit  on  this  work. 

Indiana. 

®Fisher  Welsh  Construction  Co.,  5  Claypool 
Bldg.,  Indianapolis,  Ind.,  has  been  awarded  the 
contract  for  the  grading  on  an  extension  of  18 
miles  of  the  Indiana  Union  Traction  Co.'s  line 
from  Muncie,  Ind.,  to  New  Castle,  Ind.  Some 
of  the  team  work  may  be  sublet. 

Iowa. 

Plans  are  Hearing  completion  for  construct- 
ing considerable  of  the  line  of  the  Iowa  North- 
ern Ry.  before  the  cold  weather  sets  in.  Ma- 
terial for  the  first  10  miles  north  from  Dyers- 
ville  to  Lu.xumberg  is  said  to  have  already 
been  ordered.  Frank  T.  Ranch,  Dyersville. 
la.,   is  General  Manager  of  the   Company. 

The  Chicago  &  Northwestern  Ry.  has  been 
making  new  surveys  south  and  east  of  Belle 
Plaine  for  its  proposed  freight  cut  off.  It 
is  understood  that  the  first  line  surveyed  was 
satisfactory,  except  for  being  too  long.  It 
went  to  within  two  or  three  miles  of  Maren- 
go, by  way  of  Dayton  and  Carters.  The  pres- 
ent survey  starts  at  the  same  point  and 
passes  through  the  south  part  of  Belle  Plaine, 
following  the  first  survey,  but  it  keeps  fur- 
ther to  the  north  and  turns  up  Buckeye 
Creek.  Then  a  branch  of  Prairie  Creek  is 
followed  in  a  northeasterly  direction,  to  a 
junction  with  the  main  line  about  half  way 
between  Luzerne  and  Blairstown.  It  is  sup- 
posed that  actual  work  on  this  proposed  cut 
off  and  other  improvements  at  Belle  Plaine. 
such  as  a  new  round  house,  shops,  enlarged 
railway  yards,  etc.,  will  begin  probably  early 
next  spring. 

Kansas. 

J.  H.  Glazier  &  Co.,  42.3  Finance  Bldg..  Kan- 
sas City,  Mo.,  have  negotiations  under  way  for 
securing  the  franchises  and  rights  of  wa.v  al- 
ready acquired  liy  the  Topcka  Southwestern 
Ry.  It  is  said  that  Glazier  &  Co.  have  secured 
backing  of  London  capitalists  and  that  the  road 
will   be   pushed   to  completion. 

The  .Arkansas  Valley  Interurban  Ry,  Co., 
Beacon  Bldg.,  Wichita,  Kan.,  has  secured 
practically  all  riirht  of  way  for  its  projected 
new  line  from  Ilalstead  to  Hutchinson.  It  is 
reported  that  as  soon  as  all  right  of  way 
matters  are  closed  up  the  company  intends  to 
begin  work  on  extending  its  line  to  Hutchin- 
son from  Halstead  via  Burrton. 


tlfe  electric  railway  of  the  Waterbury  &  Mill- 
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The  receivers  of  the  Kansas  City,  Mexico  & 
Orient  Ry.  are  reported  to  be  planning  to  se- 
cure experts  to  report  on  the  feasibility  of  ex- 
tending the  road  from  Wichita  to  Kansas 
City  in  order  to  secure  better  terminal  facili- 
ties. 

Louisiana. 

All  arrangements  have  been  completed  by 
the  citizens  of  Vinton  and  Merryville,  La., 
providing  a  route  for  the  Orange-Northeastern 
R.  R.  through  those  cities.  Ed.  Kennedy, 
Houston,  Texas,  is  President  and  General 
Manager  of  the  Company. 

It  has  been  announced  that  the  Public  Belt 
R.  R.  of  New  Orleans  will  shortly  be  extended 
past  the  Dunbar-Lopez  plant  and  the  old  Ursu- 
line  Convent  to  connect  with  Chalmette.  W.  B. 
Thompson  is  .\cting  President  and  W.  J.  Har- 
dee, New  Orleans,  La.,  is  Chief  Engineer. 

The  promoters  of  the  Belle  Helene  &  St. 
Elmo  R.  R.  are  considering  changing  the 
route  so  as  to  pass  through  Darrow,  instead 
of  running  three  quarters  of  a  mile  in  the 
rear  of  the  village.  Surveys  for  this  line 
have  been  made  and  the  entire  cost  of  build- 
ing it  from  Belle  Helene  to  St.  Elmo  will  be 
borne  by  the  Belle  Helene  Planting  &  Man- 
ufacturing Co.  of  Belle  Helene,  La.,  and  the 
.Alluvia!  Land  Purchase  Co. 

Maine. 

The  Maine  Central  R.  R.,  T.  L.  Dunn,  Chief 
Engineer,  Portland.  Me.,  has  revision  surveys 
under  way  above  Kennebago  on  the  proposed 
extension  to  Megantic,  Que.  This  route  was 
surveyed  when  the  Portland  &  Rum  ford  Falls 
R.  R.  owned  the  line,  but  the  new  survey  will 
straighten  the  route  as  far  as  the  State  line. 
It  is  understood  that  construction  contracts 
will  be  let  this  fall  so  that  supplies  can  be 
t.iken  in  on  the  snow. 

Michigan. 

®Gindale  &  Co.,  Chicago,  111.,  have  been 
awarded  a  contract  for  the  enlargement  of 
the  terminal  facilities  of  the  Wabash  at  De- 
troit. The  enlargement  work  will  include  a 
new  brick  and  concrete  freight  station,  new 
team  tracks  paved  with  granite  blocks  and 
the  expansion  of  the  12th  St.  storage  tracks, 
also  an  additional  new  yard  at  Oakwood,  a 
suburb  of  Detroit,  for  the  arrival  and  classi- 
fication of  trains,  comprising  15  miles  of 
track. 

The  Detroit,  Bay  City  &  Western  Ry.,  Wm. 
N.  Boyd,  Chief  Engineer,  Bay  City,  Mich., 
has  completed  an  extension  to  Wilmot,  and 
has  secured  the  right  of  way  for  a  further 
extension  from  the  latter  place  to  Sandusky. 
It  is  probable  that  grading  on  the  extension 
will   not  be  started  until   spring. 

The  Grand  Trunk  Ry.,  H.  R.  Safford, 
Chief  Engineer.  Montreal,  Que.,  has  been 
setting  grade  stakes  between  Detroit  and 
Durand,  preparatory  to  double  tracking  be- 
tween these  points. 

W.  J.  Sherman  &  Co.,  Toledo,  O.,  engineers 
for  the  proposed  Manistee-Muskegon  R.  R., 
have  estimated  the  cost  of  building  the  pro- 
posed line  at  $1,650,469.  The  total  length  of 
the  line  will  be  82  miles.  From  Muskegon  to 
Wolf  Lake  is  6.5  miles,  to  Holton.  18.3,  to  Hes- 
peria.  29.5;  to  Walkervillc.  41.5;  to  Cr^stall 
Vallev,  49.4;  to  Scottville.  62.8;  to  Nlan- 
istee.  82. 

Mississippi. 

It  is  reported  that  the  promoters  of  the 
Gulfport  &  Northwestern  Ry.  are  meeting 
with  success  in  placing  the  bonds,  and  that 
they  are  in  hopes  of  beginning  construction 
work  by  Jan.  1  on  tlie  first  20  miles  of  line. 
Col.  W.  H.  Hardy,  Gulfport.  Miss.,  is  presi- 
dent. 

The  Yazoo  &  Mississippi  Valley  R.  R..  it 
is  understood,  has  under  consideration  the 
construction  of  a  line  from  \'alley.  6  miles 
below  Yazoo  City,  along  the  east  side  of  the 

let  recently. 


38 


ENGINEERING    &     CONTRACTING 


Vol.  XXXVIII.    No.  17. 


river  through  Satartia,  to  Kelso,  just  above 
Vicksburg.  A.  S.  Baldwin,  Chicago,  111.,  is 
Chief  Engineer. 

Minnesota. 
®Carl  Hall  &  Co.,  Duluth,  Minn.,  has  been 
awarded  the  contract  for  double  tracking  the 
Great  Northern  between  Congo,  Minn.,  and 
Wawina,  Minn.,  a  distance  of  24  miles.  It  is 
planned  to  have  the  work  completed  by 
spring. 

Montana. 

It  is  rumored  that  eastern  capitalists  have 
taken  interest  in  the  construction  of  the  pro- 
posed railroad  from  Three  Forks,  Mont.,  to 
Radersburg,  the  grade  of  which  has  already 
been  completed,  and  that  steps  will  probably 
be  taken  for  its  completion.  The  line  con- 
nects with  the  Chicago,  Milwaukee  &  Puget 
Sound  Ry.  at  Three  Forks. 

A  corps  of  engineers  of  the  Great  Northern 
Ry.  are  said  to  be  locating  a  route  for  the 
extension  of  the  Berthold  branch  west  from 
Crosby  through  the  Writing  Rock  Country  to 
the  Montana  line.  Construction  work,  it  is 
believed,  will  be  started  shortly.  A.  H.  Hoag- 
land,  St.  Paul,  Minn.,  is  Chief  Engineer. 

Nevada. 

Press  reports  from  Reno,  Nev.,  state  that 
the  Nevada-California-Oregon  R.  R.  is  con- 
templating the  construction  of  a  broad  gage 
line  from  Reno  to  Doyle,  Lassen  County, 
Calif.,  connecting  with  the  western  Pacific.  G. 
S.  Oliver,  Reno,  Nev.,  is  Chief  Engineer. 

New  Jersey. 

Arrangements  for  the  exchange  of  property 
between  "the  Morristown  &  Erie  R.  R.  and  the 
Delawarv;,  Lackawanna  &  Western  R.  R.,  G.  J. 
Ray,  Oiief  Engineer,  Hoboken,  N.  J.,  have 
been  made  and  contracts  have  been  signed  with 
the  city  by  the  D.,  L.  &  W.'  R.  R.  for  extensive 
improvements  and  track  elevation  at  Morris- 
town  by  the  Lackawanna  R.  R.  The  Morris- 
town  &  Erie  R.  R.,  however,  does  not  expect 
to  make  any  extensive  changes. 

New  York. 

Board  of  Aldermen  of  Buffalo  have  grant- 
ed application  of  International  Ry.  Co.,  El- 
licott  Sq.,  Buffalo,  to  lay  tracks  and  curves 
in  the  heart  of  the  city  for  the  betterment 
of  its  street  car  service. 

The  Lehigh  Valley  R.  R.,  E.  B.  Ashby,  chief 
engineer,  New  York  City,  is  understood _  to 
have  completed  plans  for  its  projected  im- 
provements at  Auburn.  These  include  the 
moving  of  the  freight  station  and  the  con- 
struction of  new  yard  tracks.  A  considerable 
amount  of  filling  will  be  required. 

It  is  now  stated  that  construction  work  will 
probably  be  started  next  month  near  East 
Schodack,  N.  Y.,  on  the  proposed  electric 
railway  to  connect  Albany,  N.  Y.,  and  Pitts- 
field.  Mass.  The  new  route  in  reality  will 
be  an  extension  of  the  .-Mbany  Southern  R. 
R.,  leaving  the  latter  railroad'  at  Howard's 
crossing,  a  mile  south  of  the  present  station 
in  East  Schodack.  The  road  will  penetrate 
the  Lebanon  valley  and  the  Berkshires,  pass- 
ing through  the  villages  of  Brainard,  New 
Lebanon,  West  Lebanon  and  Lebanon 
Springs.  The  plan  is  understood  to  call  for 
the  construction  of  25  miles  of  line  from 
Howard's  Crossing  to  State  Line,  where  a 
connection  will  be  made  with  an  extension  to 
be  built  by  the  Berkshire  Street  Ry.  Co.,  of 
Pittsfield.  The  Massachusetts  Railroad  Com- 
mission has  authorized  the  Berkshire  Co.  to 
issue  $.330,000  of  capital  stock  for  construc- 
tion purposes  in  western  Massachusetts. 
J.  G.  White  &  Co..  43  Exchange  PI.,  New 
York  City,  are  the  onerating  managers  of  the 
Albany  Southern  R.  R. 

North  Dakota. 

®Friederick  &  Barnard  of  Minneapolis, 
Minn.,  have  been  awarded  the  contract  for 
the  construction  of  50  miles  of  railroad  work 
on  the  Midland  &  Continental  R.  R.  from 
Jamestown,  N.  Dak.,  north.  This  is  all  team 
work,  machine  and   fresno,  which  runs  about 


70  per  cent  borrow.  Friederick  &  Barnard  are 
now  readv  to  sublet  the  greater  part  of  this 
work  The  profiles  can  be  seen  at  their  ofhces 
at  401  Globe  Bldg.,  Minneapolis,  Minn.,  or  at 
Jamestown,  N.  Dak. 

Ohio. 

Officials  of  the  Toledo  &  Indiana  R.  R.  Co. 
(electric),  408  Superior  St.,  Toledo,  O.,  have 
been  over  the  routes  of  the  projected  exten- 
sions from  Bryan  to  Montpelier  and  Water- 
loo, and  there  are  prospects  that  the  hrst 
part  of  the  extension  will  be  undertaken 
shortly.  ■       ^      l        ■ 

The  Citv  Council  of  Elyria,  0.,  has  in- 
formally approved  the  plans  of  the  Lake 
Shore '  &  Michigan  Southern  Ry.,  for  the 
elimination  of  grade  crossings  at  East  Bridge 
St.,  Cedar  St.,  East  Ave.,  Washington  Ave., 
Mill  St.,  West  Ave.  and  Chestnut  St.  The 
estimated  cost  of  the  improvements  is  $1,112,- 
000.  The  cost  of  the  East  Bridge  St.  un- 
dercut is  estimated  at  $165,000. 

Oklahoma. 

The  Ardmore  &  Waurika  Ry.  Co.  of  Ard- 
more  has  been  chartered  with  a  capital  stock 
of  $10,000  and  proposes  to  build  a  line  of 
railroad  from  Ardmore  to  Waurika,  a  dis- 
tance of  50  miles,  at  an  approximate  cost 
of  $1,000,000.  The  incorporators  are  Dorset 
Carter,  Chickasha,  Okla..  Chief  Executive 
Officer,  Oklahoma  Central  Ry. :  F.  C.  Hand, 
Purcell,  Okla.,  Chief  Engineer.  Oklahoma 
Central  Ry.,  L.  T.  Cook  and  J.  W.  WilHams 
of   Purcell',   and  R.  C.  Boles  of  Chickasha. 

It  has  been  announced  that  Jake  Harmon, 
Lawton,  Okla.,  has  been  successful  in  financing 
the  proposed  railroad  from  .\rdmore,  Okla.. 
to  Lawton,  connecting  with  the  Rock  Island 
System  some  place  between  Marlow  and 
Ryan.  A  state  charter  will  be  taken  out  under 
the  name  of  the  Oklahoma,  New  Mexico  & 
Pacific  R.  R.  and  it  is  hoped  to  have  con- 
struction work  started  within  60  days. 

Engineers  have  completed  surveys  for  the 
construction  of  the  proposed  line  of  the  Ard- 
more Western  R.  R.  and  maps,  profiles  and 
estimates  will  be  made  at  once  with  a  view  to 
letting  the  contract.  R.  .•\.  White,  Ardmore, 
Oklahoma,  is  Secretary  of  the  company. 

Plans  for  financing  the  Oklahoma  Western 
R.  R.  projected  from  Des  Moines,  N.  Mex., 
to  Vinita,  across  northern  Oklahoma  are  said 
to  be  about  completed.  H.  A.  Noah,  Alva. 
Okla..  is  promoting  the  line  and  F.  M.  Colby  is 
Chief  Engineer. 

Oregon. 

The  Portland  Railway,  Light  &  Power  Co., 
F.  I.  Fuller,  Vice  President,  Electric  Bldg., 
Portland,  will  at  once  start  work  on  build- 
ing a  double  track  line  to  reach  Prescott  St., 
at  Portland.  The  extension  will  cost  about 
$50,000. 

The  Oregon  Electric  Ry.  Co.,  Railway  Ex- 
change Bldg.,  Portland,  Ore.,  will  probably 
have  its  right  of  way  difficulties  cleared  up 
so  as  to  be  able  to  start  construction  work 
early  next  year  on  its  new  line  to  give  Mc- 
Minnville  a  direct  connection  with  its  main 
line.  It  is  planned  to  tap  the  Oregon  Electric 
main  line  near  Albany  and  to  bridge  the  Wil- 
lamette at  that  point.  Several  routes  have 
been  surveyed.  Adequate  terminal  facilities  in 
the  city  of  McMinnville  already  have  been 
procured,  the  property  involving  two  blocks  in 
the  heart  of  the  business  district.  Rights  of 
way  through  the  streets  of  McMinnville  also 
have  been  granted. 

Maj.  Morrow,  U.  S.  Engineer  in  charge  of 
road  building  in  the  Crater  Lake  National 
Park,  Ore.,  has  completed  the  survey  for  a 
railroad,  to  extend  from  the  line  of  the  South- 
ern Pacific  to  the  rim  of  Crater  lake.  The 
survey  follows  Sand  creek,  and  the  grades 
are  not  excessive.  The  rails  will  be  brought 
from  Celilo.  as  will  the  equipment  so  that 
the  expenditure  will  not  be  so  great  as  would 
be  the  case  if  new  equipment  were  used. 

The  Oregon,  Pacific  &  Eastern  Ry.  Co.  has 
been  incorporated  with  a  capital  stock  of  $1,- 
000.000  and  proposes  the  building  of  a  line  of 


railway  from  the  mouth  of  the  Umpqua  to 
Champion,  in  the  Bohemia  district.  The  line 
is  already  complete  from  Cottage  Grove  to 
Disston,  a  distance  of  20  miles.  It  is  proposed 
to  add  about  five  miles  on  the  east  end  of  this 
line.  Smith  River  and  the  Siuslaw  will  be  fol- 
lowed in  building  to  the  coast,  operations  to 
be  started  from  Cottage  Grove.  It  is  stated 
that  the  first  section,  from  Cottage  Grove  to 
Lorane,  will  be  started  as  soon  as  practic^le 
in  the  spring.  The  incorporators  arc  .\"B. 
Wood,  J.  B.  Protzinan  and  Herbert  Eakin, 
president  of  the  First  National  Bank,  all  of 
Cottage  Grove,  Ore. 

Pennsylvania. 

Survevs  are  under  way  for  an  electric  rail- 
way from  West  Alexander  eastward  toward 
Washington,  Pa.  The  West  Penn  Traction 
Co..  345  Fourth  Axe..  Pittsburgh,  which  is 
seeking  a  charter  for  a  line  from  Washington 
to  Clavsville,  is  believed  to  be  interestjed.  The 
West  Penn  Co.  has  already  surveyed  two 
routes  between  Washington  and  Claysville  and 
if  the  right  of  way  between  Claysville  and 
West  Alexander  is  secured,  it  would  give  a 
trolley  line  all  the  way  from  Wheeling  to 
Washington.  ^       „       t-        ._ 

The  West  Penn  Traction  Co.,  34o  Fourth 
Ave.,  Pittsburgh,  has  made  surveys  for  a  line 
to  extend  from  Hunker  to  West  Newton,  and 
for  a  line  from  the  latter  place  to  Scott  Ha- 
ven 

The  Philadelphia  &  Western  Ry.  Co.  (elec- 
tric) Upper  Darby,  Pa.,  has  filed  notice  of  in- 
crease of  stock  from  $4,000,000  to  $6,000,000 
and  decrease  of  authorized  bonded  debt  from 
$20,000,000  to  $4,000,000. 

The  Warren  Street  Ry.  Co.,  D.  F.  A. 
Wheelock,  Chief  Engineer,  Warren,  Pa.,  has 
secured  all  right  of  way  for  its  projected 
new  line  from  Warren  to  YoungsviUe,  and 
is  reported  to  be  making  preparations  to  be- 
gin construction  work. 

The  Pennsylvania  R.  R.  is  reported  to  have 
engineers  in  the  field  surveying  a  route  for 
a  short  line  in  order  to  reduce  the  length  of 
its  present  freight  haul  in  connection  with 
traffic  relations  between  the  Cumberland  Val- 
lev  R.  R.  and  the  Baltimore  &  Ohio  R.  R. 
The  engineers  are  reported  to  be  surveying 
a  line  from  Cherry  Run  across  the  country 
to  connect  with  the  Cumberland  Valley 
above  Chambersburg,  whereby  a  distance  of 
26  miles  would  be  cut  ofT  as  compared  with 
the  haul  to  Cumbo.  The  prospective  route 
will  cross  the  river  at  Cherry  Run,  the 
river  to  be  crossed  by  a  bridge,  .ind  thence 
northeasterly,  running  close  to  St.  Paul's 
church,  near  Clearspring,  and  cutting  through 
the  lower  angle  of  Franklin  county  to  Cham- 
bersburg. 

South  Carolina. 

Preliminarv  survey  is  now  under  way  over 
portions  of  the  line  of  the  Carolina  &  Georgia 
R.  R.  that  it  is  proposed  to  change  from  loca- 
tion previously  made.  As  soon  as  this  prelimi- 
nary work  is  completed,  which  will  be  in  the 
course  of  30  days,  it  is  planned  to  let  con- 
tracts and  to  go  ahead  with  construction.  The 
line  will  extend  from  Columbia  to  connect 
with  interurban  trolley  from  .Mken,  S.  C,  to 
Augusta,  Ga.  (which  is  now  in  operation),  at 
the  most  convenient  point.  It  will  he  approxi- 
matelv  60  miles  long  and  will  traverse  sand  hill 
country.  G.  E.  Shand,  Columbia,  S.  C,  is 
chief  engineer. 

Tennessee. 

The  Memphis  Street  Ry.  Co.,  Memphis, 
Tenn..  will  probablv  build  an  extension  of 
its  Florida  Ave..  South  Memphis  car  line 
to  the  Riverside  Park  section. 

The  Southern  Ry.  Co.,  it  is  rumored,  has 
underwav  negotiations  whereby  it  will  acquire 
the  holdings  of  the  Yadkin  Valley  R.  R.  now 
under  construction  to  a  point  near  Bristol, 
Tenn. 

Texas. 

It  is  hoped  by  A.  R.  Ponder,  Vice-President 
and  General  Manager  of  the  San  Antonio, 
Uvalde  &  Gulf  R.  R..  to  have  the  line  between 
San    Antonio    and    Fowlerton    completed    by 
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Nov.  1.  It  is  probable  that  steps  will  then  lie 
taken  toward  extending  the  line  to  the  gulf. 
J.  E.  Franklin,  St.  Louis,  Mo.,  is  President 
of  the  road. 

The  City  .Council  of  Orange,  Texas,  at  the 
last  regular  meeting  granted  to  the  Yellow 
Pine  Paper  Mill  Co.  a  franchise  to  build  a 
narrow  gage  railroad  from  the  plant,  situ- 
ated south  of  the  Southern  Pacific  tracks  in 
the  western  suburbs,  to  the  Miller  Link  Lum- 
bc     Co. 

Final  agreement  is  reported  to  have  Iwen 
reached  by  the  city  officials  of  Dallas  and  rail- 
road officials  for  the  construction  of  a  %-milc 
subway  under  the  tracks  between  Dth  and  17th 
Sts.,  at  a  cost  of  about  $-2(iO,On(). 

The  promoters  of  the  Fort  Worth-Mineral 
Wells  Interurban  Ry.  are  reported  to  have 
secured  S-"i(i(l,000  of  preferred  stock  subscrip- 
tions, and  it  is  now  said  that  the  Mercantile 
Trust  Co.,  of  St.  Louis,  will  proceed  to 
finance  the  proposition.  Dr.  W.  E.  Brown, 
Fort  Worth,  Te.x.,  is  interested. 

The  Missouri,  Kansas  &  Texas  Ry..  S.  B. 
Fisher,  chief  engineer,  St.  Louis,  Mo.,  has 
purchased  the  Beaumont  &  Great  Northern 
R.  R.,  a  50  mile  line,  extending  through  the 
lumber  district  from  Weldon  to  Livingston, 
Tex.  It  connects  at  Trinity  with  the  "orphan" 
branch  of  the  Missouri,  Kansas  &  Texas,  and 
will,  it  is  said,  immediately  be  extended  to  a 
connection  with  the  main  line. 

It  is  reported  that  the  Enid,  Ochiltree  & 
Western  R.  R.,  recently  purchased  by  Chas. 
Hamilton  of  Waco,  Tex.,  is  to  become  a  part 
of  the  Missouri.  Kansas  &  Te.xas  system. 
The  Enid,  Ochiltree  &  Western  is  graded 
from  Dalhart  to  Dumas,  40  miles,  and  14 
miles  of  track  have  been  laid.  The  Wichita 
Falls  &  Northwestern,  a  Missouri,  Kansas 
and  Texas  .property,  runs  to  Wellington, 
Tex.,  and  is  headed  in  the  direction  of  Du- 
mas. It  is  stated  that  the  Enid,  Ochiltree  & 
Western  and  the  Wichita  Falls  &  North- 
western are  to  be  connected  by  filling  in  the 
intervening  gap  of  about  120  miles.  In  ad- 
dition to  filling  in  this  gap  and  giving  a 
through  line  between  points  in  Oklalioma  and 
Texas,  and  the  western  portion  of  the  Pan- 
handle region,  a  branch  line  of  the  Enid, 
Ochiltree  &  Western  may  be  constructed 
from  Dumas  northeast  to  Ochiltree,  through 
the  wheat-growing  belt  of  Moore,  Hansford. 
Hutchingson  and  Ochiltree  counties,  72 
miles. 

Utah. 

Steps  are  being  taken  to  secure  franchises  in 
American  Fork,  Plessant  Grove,  Lehi  and 
Provo  for  a  protiosed  interurban  line  from 
Salt  Lake  Citv  to  Provo.  John  McGinnis, 
Butte,  Mont.,  and  Thaddeus  S.  Lane,  Spokane, 
Wash.,  are  the  promoters. 

The  Salt  Lake  &  Utah  R.  R.  Co.  has  been 


incorporated  under  the  laws  of  Maine,  with 
a  cai)ital  stock  of  $3,000,000.  This  company 
is  probably  organized  to  operate  the  proposed 
interurlian  line  from  Salt  Lake  City  to  Pay- 
son.  The  Interurban  Construction  Co.  was 
also  incorporated  at  the  same  time.  F.  M. 
Orem,  Salt  Lake  City,  Utah,  is  Treasurer 
of   both  companies. 

Virginia. 

The  Southern  Ry.  has  sur\^ys  under  way 
between  Monroe  and  Tie  River,  Va.,  about  Hi 
miles,  with  a  view  to  building  an  additional 
main  track.  The  construction  work,  however, 
has  not  yet  been  authorized. 

Washington. 

The  Spokane,  Portland  &  Seattle  Ry.,  R. 
Budd,  chief  engineer,  Portland,  Ore.,  has  made 
final  surveys  for  its  proposed  line  from  Spo- 
kane to  Newman  Lake. 

Stockholders  of  the  Puget  Sound  Traction, 
Light  &  Power  Co.,  Seattle,  Wash.,  have  voted 
to  authorize  an  issue  of  $1,1.3(1,400  additional 
preferred  stock. 

Bids  are  being  taken  by  the  Northern  Pa- 
cific Ry.,  of  which  W.  L.  Darling,  St.  Paul. 
Minn.,  is  Chief  Engineer,  for  grade  separa- 
tion work  at  Spokane,  Wash.,  estimated  to 
require  an  expenditure  of  about  $.'?.OOO,0fl0. 
.Among  the  contractors  reported  to  be  figuring 
on  the  work  are:  Porter  Brothers,  P.  Welch, 
Twohy  Brothers,  Bates  &  Rogers,  Jones  & 
Onserud.  Smith  &  Co.,  M.  C.  Murphy,  and 
Guthrie  &  McDougal  of  St.  Paul.  The  grade 
separation  will  begin  as  soon  as  the  contract 
is  let.  One  firm  will  be  awarded  the  general 
contract. 

The  Northern  Pacific  Ry.  has  applied  to  the 
City  Council  of  Everett,  Wash.,  for  permis- 
sion to  construct  a  line  crossing  the  follow- 
ing streets  to  connect  with  its  terminals : 
McDougall  St..  between  California  St.  and 
Hewitt  Ave.;  California  St.,  between  McDou- 
gall St.  and  Broadway;  Everett  Ave.,  between 
McDougall  and  Broadway,  and  also  to  cross 
the  alley  in  block  No.  662  with  two  tracks.' 

West  Virginia. 

The  Clarksburg  Northern  R.  R.,  now  un- 
der construction  from  Middlebourne  to  New 
Martinsville  is  reported  to  have  been  pur- 
chased by  New  York  capitalists  supoosed  to 
represent  the  Pennsylvania  R.  R.  It  is  be- 
lieved to  be  the  intention  of  the  new  owners 
to  extend  the  line  to  the  lakes. 

Wisconsin. 

The  Minneapolis.  St.  Paul  iS:  Sault  Sle. 
Marie  Ry.,  C.  N.  Kalk,  Chief  Engineer,  Min- 
neapolis, Minn.,  is  understood  to  be  planning 
to  begin  construction  work  next  spring  in  its 
cut  off   from   Mukwonago  to   Portage. 


Canada. 

®The  Vancouver,  Victoria  &  Eastern  Ry.  & 
Navigation  Co.  (Great  Northern  line),  Jas.  H. 
Kennedy,  assistant  chief  engineer,  Victoria.  B. 
C,  as  noted  in  our  Sept.  18  issue,  has  awarded 
a  contract  to  Guthrie,  McDougall  &  Co.  of 
Portland.  Ore.,  and  St.  Paul,  Minn.,  for  42 
miles  from  Coalmont,  B.  C,  to  the  summit  of 
the  Hope  mountains'  at  the  head  of  the  Co- 
quihalla  River.  This  leaves  a  gap  of  37 
miles  between  that  point  and  Hope,  B.  C,  to 
be  let  at  a  future  date  to  cotnplete  the  V.,  V. 
&  E.  Ry.  between  Laurier.  Wash.,  and  the 
coast. 

Good  progress  is  being  made  with  the  con- 
struction of  the  line  from  Suflield.  .Alberta, 
southwesterly,  and  it  is  probable  that  •>")  miles 
will  be  completed  this  yeai.  The  original 
contract,  let  to  J.  G.  Hargrave  Co.,  Ltd.,  called 
for  the  building  of  30  miles,  but  this  w,-!s  ex- 
tended to  cover  an  additional  25  miles.  The 
line  traverses  the  Southern  .Alberta  Land  and 
Irrigation  Co.  lands  for  3  miles,  and  through 
homestead  land  for  the  remaining  2  miles. 
terminating  in  section  !1,  township  13.  rang^e 
17  west,  of  the  4th  meridian,  at  Barvey,  a  post 
office  25  miles  north  of  Taber.  The  general 
contractor  has  let  subcontracts  as  follows : 
Mile  0  to  1.  Morrison  &  Cusack,  Suffield ;  mile 
1  to  3,  C.  Chapman.  Suffield ;  mile  3  to  0,  G.  H. 
Webster,  Calgary;  mile  0  to  In.  W.  B.  Adams, 
Okotoks;  mile  10  to  12.  Wallace  Bros.,  Carl- 
stadt;  mile  12  to  13.  Olson  &  Nelson,  Suffield; 
mile  13  to  14.  Swanson  &  .Anderson,  Suffield ; 
mile  14  to  15,  W.  B.  .Acres.  Suffield;  mile  15  to 
16,  A.  Anderson,  Suffield ;  mile  16  to  22,  Hig- 
don  &  Kerr,  Medicine  Hat ;  mile  22  to  36,  E. 
G.  Brandenburg,  Suffield;  mile  30  to  .38,  E. 
Erickson  &  Co.,  Suffield;  mile  38  to  40,  H. 
Mainland.  Cayley ;  mile  40  to  42.  Kelly  & 
Ferris,  Taber ;  mile  42  to  46.  G.  H.  Webster, 
Calgary  ;   mile  46  to  52.   F.   McCleod,   Calgary. 

Mackenzie,  Mann  &  Co.,  Ltd.,  719  Metropol- 
itan Bldg.,  Vancouver.  B.  C.  opened  bids  last 
week  on  the  clearing,  grubbing,  grading, 
bridging,  etc.,  for  the  Okano.gan  branches  of 
the  Canadian  Northern  Pacific  Ry.,  extending 
from  Kamloops,  B.  C,  to  Vernon.  Kalowna 
and  Lumby,  B.  C,  a  total  distance  of  131 
miles.  The  contracts  are  to  be  let  in  two  di- 
visions :  Kelowna  to  Vernon  and  Lumby,  48 
miles,  and  Vernon  to  Kamloops,  83  miles. 

Bids  were  opened  on  Oct.  10.  by  H.  E.  Beas- 
ley,  General  Superintendent.  Esquimalt  & 
Nanaimo  Ry.,  Victoria,  B.  C.  for  supplying 
50,000  railway  track  ties,  and  distributing  the 
same  on  the  grade  of  the  Comox  Extension 
of  the  Esquimalt  &  Nanaimo  Railway  from 
McBride  Junction  to  Big  Qualicimi  River. 

.At  the  annual  meeting  of  the  stockholders 
of  the  Canada  &  Gulf  Terminal  Ry.  Co.  at 
Montreal.  Que.,  it  was  decided  to  extend  the 
line  to  the  east  as  far  as  Gasoer  and  west 
as  far  as  Rimouski.  M.  J.  O'Brien,  Montreal, 
Que.,  is  President  of  the  company. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
7,  by  Board  of  Lamar  County  Commissioners. 
Vernon.  .Ala.,  for  grading,  draining  and  sur- 
facing with  gravel  four  miles  of  SuUigent  and 
Vernon  Road.  The  cost  of  the  w'ork  is  esti- 
mated at  $8,000.  .Additional  informati(ni  may 
be  obtained  of  W.  S.  Keller,  State  Highway 
Commissioner.   Montgomery,  Ala. 

•{•Bids  will  be  received  until  noon,  Nov.  4, 
l)v  Crenshaw  County  Commissioners,  Lu- 
verne,  Ala.,  for  grading,  draining  and  sur- 
facing with  sand  clay  6  miles  of  road  esti- 
mated to  cost  $8,000.  Further  information  may 
be  obtained  of  W.  S.  Keller,  Montgomery, 
Ala.,  State  Highway  Commissioner. 

•{•Bids  will  be  received  until  noon,  Nov.  4, 
by  Board  of  Geneva  County  Commissioners. 
Geneva.  Ala.,  for  the  grading,  draining  and 
surfacing  with  sand  clay  of  5%  miles  of  road 


estimated  to  cost  $8,000.  Further  information 
may  be  obtained  of  W.  S.  Keller,  Montgom- 
ery, .Ala.,  State  Highwaj'  Commissioner. 

®The  City  Commission  of  Birmmgluun, 
.Ala.,  has  let  the  contracts  to  pave  with  wooden 
blocks  First  Ave.,  from  18th  to  21st  Sts.,  and 
201h  St.,  from  Railroad  to  Fourth  .Aves.,  to 
the  McCartin  Construction  Co.,  at  $2f),551. 
The  Commission  rejected  all  bids  for  the  Bel- 
gian blocks  which  arc  to  be  taken  up  and 
decided  to  use  the  m;ilerial  in  paving  some 
downtown  alleys. 

The  .Alabama  Good  Roads  Convention,  at  a 
recent  meeting  in  Birmingham,  went  on  rec- 
ord as  favorable  to  a  $.50,000,000  bond  issue 
by  the  state,  for  good  roads  work. 

California. 

®The  City  Council  of  San  Bernardino. 
Calif.,  has  awarded  the  contract  for  oiling  and 


constructing  gutters  on  B  St..  from  Fourth  to 
Base  Line,  to  the  Highwav  Construction  Co. 
of  that  city,  at  $13,963.  W.  B.  Bohan  se- 
cured the  contract  for  constructing  curbs  on 
both  sides  of  .Allen  St..  Third  to'  Mill  Sts.. 
at  S2.002. 

The  Highway  Commission  of  Madera 
County.  Calif.,  has  submitted  its  report  to  the 
Board  of  Supervisors.  Madera,  re.garding  the 
roads  to  be  constructed  out  of  the  fluids  pro- 
posed in  the  vote  to  be  had  at  an  election  for 
$600,000  bonds  to  build  laterals  to  connect  with 
the  state  highway.  Two  propositions  are  being 
considered  which  would  cost  cither  $.300,000 
or  $590,000. 

The  City  Council  of  Berkeley.  Calif..  ha.<i 
passed  a  resolution  ordering  the  improving  of 
Cedar  St.,  from  Seventh  St.,  east  and  west ; 
also  for  the  paving  of  College  Ave.,  from 
Bancroft  way  to  the  south  city  line.  H.  D. 
Kelsey  is   Superintendent   of  Streets. 


t|^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Colorado. 

The  City  Council  of  Grand  Junction.  Cole, 
has  ordered  14  blocks  of  cement  sidewalks 
coniitructed,  covering  over  a  lineal  mile  in 
extent. 

Connecticut. 

•I-Bids    for    state    work    enumerated    below 
will  be  received  at  the  ofifitfe  of  James  H.  Mac- 
Donald.   State  Highway  Commissioner,  Room 
27,  State  Capitol,  Hartford,  until  2  p.  m.,  Oct. 
29.    AW  bids  must  be  submitted  in  sealed  enve- 
lopes ;  proposals  for  each  town  must  be  enclosed 
ina  separate  envelope  and  the  name  of  thetown 
distinctly    marked    on    the    outside    thereof : 
Town   of   Bethel,  about  6,024   lin.   ft.   macad- 
am ;    plans    and    specifications    at    the    Town 
Clerk's   office.   Bethel,   Conn.     Town   of  Had- 
dam,  about  2,77.5  lin.   ft.  macadam;  plans  and 
specifications   at   the   house   of   E.    P.    Arnold, 
1st    Sel.,    Haddam,    Conn.      Town    of    Wood- 
stock,   about    16,860    lin.    ft.    native    stone    or 
gravel    road;    plans   and    specifications    at   the 
Town  Clerk's  office.  North  Woodstock.   Town 
of  Ridgefield,  a  section  of  gravel  construction 
on   the   South   Salem   Road,  and   a  section   of 
graded  or  gravel  road  on  the  Ridgefield-Dan- 
bury  road ;   plans  and  specification^  at   Select- 
men's office,  Ridgefield,  Conn.     Town  of  Can- 
terburv.  three   sections  of   road,  .3,700  lin.   ft.. 
9.808   lin.    ft.   and    1,223   lin.    ft.,   respectively; 
plans  and  specifications  at  M.  J.  Frink's  house. 
Canterbury,  Conn.     Town  of  Windsor  Locks, 
3,300  lin.  ft.  special  macadam;  plans  and  speci- 
fications   at    Town     Clerk's     office.    Windsor 
Locks,  Conn.     Town  of  Norwich,  9,026  lin.  ft. 
gravel  or  macadam  road ;  plans  and  specifica- 
tions  at    Selectmen's   office.    Norwich.      Town 
of  Windham,  about  9„559  lin.  ft.  gravel  road; 
plans    and    specifications    at    office    of    R.    E. 
Mitchell,  1st  Sel.,  Main  St..  Willimantic,  Conn. 
No  plans  or  specifications  can  be  sent  to  any 
contractor,  but  they  may  be  examined  at  the 
above  named  places,  or  at  this  office.     A  com- 
mon or  surety  bond  or  certified  check  in  the 
sum  of   one-third   of   the   amount   of   the  bid 
must    accompany    each    proposal,     conditioned 
that   the  successful   bidder   will  sign  the  con- 
tract   at   the   prices    submitted    and    furnish   a 
surety  company  bond  of  certified  check. 

District  of  Columbia. 

4»Bids  will  be  received  until  11  a.  m.,  Nov. 
2,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  roadways  at  the  naval  hos- 
pital reservation,  Washington,  D.  C.  The 
cost  of  the  work  is  estimated  at  $8,450. 

Illinois. 

4»Bids  will  be  received  until  9  a.  m.,  Nov. 
9,  1912,  at  which  time  bids  will  be  opened  at 
the  Town   Clerk's  office  in  the   Court  House. 
Lawrenceville,     Illinois.       State      Road — The 
state  road  begins  at  the  westerly  limits  of  the 
city  of  Lawrenceville  on  the  road  known  as 
the  state  road  and  e.xtends  in  a  westerly  direc- 
tion for  10,560  ft.     "The  beginning  is  by  road 
appro-ximately  one  mile  from  the  B.  &  O.  R.  R. 
and  %  mile  from  the  Big  Four  R.  R.    in  Law- 
renceville.    Quantities :     900   ft.   of  macadam 
road  16  ft.  wide  and  8  ins.  thick,  with  a  dress- 
ing of  bonding  gravel  2  ins.  thick;  9,560  ft.  of 
macadam   road.   12   ft.   wide   and  8  ins.  thick, 
with  a  dressing  of  bonding  gravel  2  ins.  thick. 
Excavation  will  average  %  cu.  yd.  per  square 
vard    of  surface.      Lawrenceville-Mt.    Carmel 
Road — The   Mt.    Carmel    road   begins    at    the 
south   edge  of   B,   &   O.   R.   R.   right  of   way 
and  extends  in  a  southerly  direction  for  9,400 
ft.     The   beginning  is   by  road   Vs   mile   from 
the  B.  &  0."R.  R.  depot, 'and  %  mile  from  the 
Big  Four  depot  in  Lawrenceville.     Quantities : 
■9,400  ft.  of  macadam  road,  12  ft.  wide  and  8 
ins.  thick,  with  a  dressing  of  bonding  gravel 
2  ins.  thick.     Excavation  will  average   %   cu. 
vd.  per  square  yard  of  surface.     Work  to  be 
completed   on  or  before  Jan.     1,   1913.     More 
detailed   information   may   he   had   by   an   ex- 
amination of  the  plans  and  specifications  pre- 
pared  by   the    Illinois    Highway     Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained,  upon  application  in  writ- 


ing,  from  the   Illinois   Highway  Commission, 
Springfield,  111. 

©The  Board  of  Local  Improvements  of 
Oakland,  111.,  has  awarded  the  contract  to 
Alan  J.  Parrish  of  Paris,  111.,  for  the  pavmg 
of  Lincoln  and  Main  Sts.,  at  $58,2 w.  Wabash 
brick  w'ill  be  used. 

®The  Board  of  Local  Improvements  of 
Galesburg,  111.,  has  let  the  contract  for  the 
paving  of  Ferris  St.  to  J.  B.  McAuley  of  that 
city  at  $17,789.  The  new  pavement  will  com- 
pri's'e  the  distance  between  Academy  and  Sem- 
inarv  Sts..  with  the  exception  of  the  one  block 
betvveen  Cherry  and  Broad  Sts..  which  is  al- 
ready paved. 

®John  E.  Bretz,  Franklin  Life  Bldg., 
Springfield,  III.,  has  been  awarded  the  con- 
tract by  the  Board  of  Local  Improvements 
of  that  city,  for  laying  brick  pavement 
on  8th  St.,  from  Scarritt  St.  to  S.  Grand  Ave., 
at  $1.68  per  sq.  yd.  The  pavement  wil  be 
laid  on  a  6-in.  concrete  foundation  along 
with  the  necessary  sandstone  curb.  Bids  were 
opened  Sept.  25. 

®W.  T.  Ryan  has  been  awarded  the  con- 
tract by  the  Board  of  Local  Improvements  of 
Cicero,'  111.,  for  furnishing  labor,  materials, 
etc  ,  necessary  and  resurface  S.  48th  Ct.  and 
S.  49th  Ave.,  from  12th  St.  to  16th  St.,  at 
$3,470.     Bids  were  opened  Oct.  14. 

®R.  F.  Conwav  Co.,  Chicago,  111.,  has  been 
awarded  the  contract  bv  the  Board  of  Local 
Improvements  of  Joliet,  111.,  Wm.  S.  Welch, 
Secy.,  for  the  construction  of  a  bituminous 
pav'ement  on  Oneida  St.  H.  A.  Stevens  is 
City  Engineer.    Bids  were  opened  Oct.  16. 

The  City  Council  of  East  St.  Louis,  111.,  has 
adopted  plans  and  specifications  for  the  im- 
provement of  Broadway,  from  Third  St.  to 
the  old  Rock  road,  near  Fifth  St.,  and  for  the 
Laying  of  sidewalks  on  Ninth  St.,  from  Lake 
to  St.  Clair  Aves.  The  improvement  will  cost 
approximately  $19,000. 

Ordinances  for  the  paving  of  Division  and 
Walnut  .\ve.  hill  have  been  passed  by  the 
Citv  Commissioners  of  Elgin.  111.  No  action 
has  yet  been  taken  bv  the  Commissioners  for 
the  'paving  of  Villa  'and  N.  State  Sts.  It  is 
not  probable  that  any  contracts  will  be  adver- 
tised until  after  Jan.  1.  1913.  Wm.  F.  Sylla 
is  City  Clerk. 

Indiana. 

•^•Bids  will  be  received  until  10  a.  m_..  '_Vt. 
28,  by  Board  of  Johnson  County  Commission- 
ers, Franklin,  Ind..  for  the  construction  of  a 
gravel  road  by  widening  and  fencing  the  fill 
on  Sugar  Creek  road  at  -Sugar  Creek  bridge. 
H.  L.  Knox  is  County  .\uditor. 

•J«Bids  will  be  received  until  noon,  Oct.  31. 
by  Board  of  Jay  County  Commissioners.  Ind.. 
and  Mercer  County,  O..  at  the  Jay  County 
.Auditor's  office,  Portland,  Ind.,  for  the  con- 
struction of  two  gravel  roads  on  the  line  be- 
tween said  counties.  John  Bonifas  is  Jay 
County  Auditor. 

•J»Bids  will  be  received  until  10:30  a.  m., 
N'nv.  4,  by  the  Board  of  Tipton  County  Com- 
missioners. Tipton.  Ind..  for  the  construction 
of  a  gravel  road  in  Wildcat  township.  J.  H. 
Tranbargcr  is  County  .Auditor. 

•{•Bids  will  be  received  until  1  :,30  p.  ni.. 
Nov.  4.  by  Board  of  Jackson  County  Commis- 
sioners. Brownstown,  Ind..  for  the  construc- 
tion of  a  gravel  road  in  Hamilton  township. 
H.  W.  Wacker  is  County  .^uditor. 

•{•Bids  will  be  received  until  1  a.  m.,  Nov. 
6,  by  Board  of  Montgomery  County  Commis- 
sioners, Crawfordsville.  Ind.,  for  the  construc- 
tion of  10  gravel  roads.  B.  P..  Engle  is  Coun- 
ty .'Auditor. 

'  ^Bids  will  be  received  until  2  p.  m.,  Nov.  6, 
bv  Board  of  Harrison  County  Commissioners, 
Corydon,  Ind..  for  the  construction  of  two 
grave!  roads  in  Posey  township.  William 
Taylor  is  County  Auditor. 

•j«Bids  will  be  received  until  noon.  Nov.  7, 
by  Board  of  Miami  County  Commissioners. 
Peru,  Ind.,  for  the  construction  of  gravel 
roads  in  Perry  and  Union  townships.  Frank 
K.  McElheny  is  County  Auditor. 

4»Bids  will  be  received  until  10  a.  m..  Nov. 
12,  by  Board  of  Marion  County  Commission- 


ers, Indianapolis,  Ind.,  for  the  construction 
of  a  gravel  road  in  VVayne  township.  W.  T. 
Patten  is  County  .Auditor. 

®The  Board  of  Marion  County  Commis- 
sioners, Indianapolis,  Ind.,  has  awarded  the 
contract  for  furnishing  six  cars  of  crushed 
stone  to  A.  B.  Mever  &  Co.,  of  Indianapolis, 
at  $1.31%  per  yd.  "  Bids  were  opened  Oct.  17 
by  W.  T.  Patten,  County  Auditor. 

©Following  contracts  have  been  awarded 
by  the  Montgomery  County  Commissioners, 
Crawfordsville,  Ind.,  for  the  construction  of 
11  gravel  roads,  for  which  bids  were  opened 
on  Oct.  8:  Lawrence  Jenkins,  Frankfort,  Ind., 
$13  685;  O.  L.  Osborn,  Waynetown,  Ind.,  $4,- 
349-  Snyder  &  Barnett,  Frankfort,  Ind.,  three 
roads,  $8,375,  $13,837  and  $8,975;  Frank  B. 
Warren,  Crawfordsville,  $1,174;  N.  F.  Scnb- 
ner  Russellville.  $1,400,  and  Girton  &  Justice. 
Logansport,  $3,850.  B.  B.  Engle  is  County 
Auditor.  ,    ,     , 

®H.  W.  Eigemann  of  EvansviUe,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Posey  County  Commissioners,  Mt.  Vernon, 
Ind  ,  for  the  construction  of  a  gravel  road  in 
Black  Township,  at  $4,880.  Bids  were  opened 
Oct.  12.    Jos.  R.  Haines  is  County  Auditor. 

®James  I.  Case  of  French  Lick.  Ind.,  has 
been  awarded  the  contract  by  the  Dubois 
County  Commissioners,  Jasper,  Ind.,  for  the 
construction  of  the  J.  F.  Burgdorf  extension 
of  the  Huntingburg  and  St.  Henry  road,  at 
$3,598.     Bids  were  opened  Oct.  14. 

©Following  contracts  were  awarded  recent- 
ly by  the  County  Commissioners,  Marion,  Ind., 
for  new  roads':  Holmes  Cretsinger  road. 
Landis  &  Watson,  $8,300;  Henry  B.  Draper 
road,  John  W.  Slater,  $6.250 ;  Bruce  L.  Pierce 
road.  John  W.  Slater,  $18,2-50,  and  Lewis  Star- 
buck  road.  Garr  &  Black,  $9,987. 

®The  Board  of  County  Commissioners, 
Jeffersonville.  Ind.,  awarded  contracts  for  the 
construction  of  roads  as  follows :  Wood  town- 
ship roads,  M.  F.  O'Neil.  $13,590;  Utica  Town- 
ship road.  M.  F.  O'Neil,  $6,400;  Lynch  road, 
M.  F.  O'Neil.  ^,700;  Borden  retaining  wall. 
Jesse  Shoemaker,  $1,2,80. 

®The  Board  of  County  Commissioners. 
EvansviUe,  Ind.,  has  awarded  the  contracts 
for  the  building  of  the  following  roads  to 
S.  R.  .-Xdams.  as  follows:  Inglefield  road,  at 
$7,000;  Boo:iville  and  New  Harmonry  road 
improvement,  at  $12,460;  Owensville  road, 
$10,084. 

®E.  O.  Gilbert  of  Martinsville,  Ind..  has 
been  awarded  the  contract  by  the  Morgan 
County  Commissioners.  Martinsville,  for  the 
construction  of  a  gravel  road,  at  $10,400. 

©The  City  Council  of  Crawfordsville,  Ind.. 
has  awarded  the  contract  for  constructing  the 
curb  and  gutter  on  Whitlock  Ave.  to  Fred 
Woodworth,  at  $1,614. 

No  bids  were  received  on  Oct.  12  by  the 
Boar<l  of  Johnson  County  Commissioners.' 
Franklin,  Ind.,  for  the  construction  of  the 
.'Vpplegate  et  al.  gravel  road  in  Nineveh  Town- 
ship.    H.  L.  Knox  is  County  .\uditor. 

Iowa. 

+Bids  will  be  received  until  7  :30  p.  m.,  Oct. 
28,  by  E.  G.  Finch,  Citv  Clerk.  Newton,  la.. 
for  the  construction  of  28,000  lin.  ft.  of  curb- 
ing and  60.000  sq.  yds.  paving  (concrete). 
The  contract  will  include  furnishing  the  labor 
.\11  bids  must  be  in  strict  accordance  with  the 
plans  and  specifications,  prepared  by  W.  I-. 
Byers  of  Newton.  la.,  which  may  be  seen  at 
the  office  of  City  Engineer  or  Clerk  and  may 
also  be  seen  on  application  to  E.  G.  Finch, 
City  Clerk.  A  certified  check  for  $2,000,  pay- 
able to  the  order  of  City  Treasurer,  must  ac- 
company each  bid. 

®F.  K.  Hahn  of  Cedar  Rapids.  la.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  cement  pavement  on  North 
27th  St..  from  I'irst  to  B  .Ave.,  at  $1.28  per 
sq.  yd. 

Kansas. 
The  County  Commissioners  at  Manhattan. 
Kans.,  have  rejected  all  bids  received  Oct.  12 
for  the  construction  of  a  rock  road  in  A.sh- 
land  Road  District,  .\shland  Township,  Riley 
Countv.      New    bids    will    be    received    at   the 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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January  meeting  of  the  Board.  Plans  and 
specifications  on  file  with  W.  S.  Gearhart, 
State  Highway  Engineer,  Manhattan. 

Kentucky. 

®McKee  &  Allen  of  Covington.  Ky..  have 
been  awarded  the  contract  by  the  Fountain 
County  Commissioners,  Covington,  for  the 
construction  of  two  highways  in  Jackson 
Township,  and  J.  B.  Thomas  &  Co.,  of  Wal- 
lace, Ind..  secured  the  contract  for  construct- 
ing one  highway.  Bids  were  opened  Oct.  8 
by  W.  B.  Gray,  County  Auditor. 

Louisiana. 

According  to  advices  from  Lafayette.  La., 
the  sub-committee,  composed  of  Dr.  X  P. 
Moss,  C.  O.  Mouton,  J.  P.  Colomb  and  C.  S. 
Babin,  have  left  for  Beaumont,  Tex.,  to  ex- 
amine into  the  construction  of  improved  roads 
in  that  section  of  the  state.  The  committee  is 
gathering  full  data  regarding  road  construc- 
tion with  reference  to  the  cost  and  material 
used  and  upon  this  basis  will  ask  the  people 
to  vote  a  road  tax  sufficient  to  provide  perma- 
nent roads  in  the  parish. 

Maryland. 

®The  State  Roads  Commission.  Baltimore. 
Md.,  on  Oct.  9  awarded  contracts  for  road 
work  as  follows :  Chesapeake  Construction 
Co.,  road  from  Easton  to  Dover  Bridge.  $25,- 
881 ;  Snow  Hill  toward  Pocomoke  City.  Chesa- 
peake Construction  Co..  S"21.on :  Belcamp 
road,  in  Harford  Countv.  Thomas  C.  For- 
sythe.  $14,.S19;  Wesley  Chapel  road,  in  Har- 
ford County.  Thomas  C.  Forsythe.  $n..58-j. 

©Patrick  Flanigan  &  Son,  Baltimore,  have 
been  awarded  the  contract  by  the  Board  of 
Awards  of  Baltimore,  Md..  for  Contract  13— 
Commission  for  Opening  Streets  for  vitrified 
brick  paving  in  the  .Annex.  The  bid  was 
$2.07  per  sq.  yd.,  a  total  of  $19,300. 

The  Commissioners  of  Montgomery  County, 
Rockville,  Md.,  received  no  bids  for  building 
a  section  of  state  aid  road  along  the  Blair 
Road,  Section  4,  between  end  of  Section  3  and 
Avenel,  a  distance  of  about  .46  mile.  Bids 
were  to  have  been  opened  Oct.  15.  B.  E.  Clark 
is  Clerk. 

According  to  advices  from  Baltimore.  Md., 
the  Paving  Commission,  R.  M.  Compton. 
chairman,  will  ask  for  an  appropriation  of 
$1,000,000  in  1913  for  street  improvements. 
Specifications  have  been  prepared  for  the  im- 
mediate improvement  of  the  following  streets : 
Patterson  Park  Ave.,  from  Pratt  St.  to  Eager 
St.,  sheet  asphalt ;  Cheapside,  from  Pratt  St. 
to  Water  St.,  granite  blocks :  German  St.. 
from  Paca  St.  to  Penn  St..  granite  blocks ; 
Oliver  St..  from  Guilford  Ave.  to  Greenmount 
.■\ve..  bituminous  concrete ;  Madison  St..  from 
the  Fallsway  to  Greenmount  .\ve..  granite 
blocks ;  McElderry  St.,  from  Aisquith  St.  to 
Broadway,  bituminous  concrete. 

Michigan. 

The  Common  Council  of  Flint,  Mich.,  plans 
to  pave  a  number  of  the  city  streets  and  to 
gravel  the  roads  which  connect  the  city  with 
the  surrounding  townships. 

Minnesota. 

®The  City  Council  of  St.  Paul,  Minn.,  lias 
awarded  the  following  contracts  for  the  fur- 
nishing of  material  for  paving  of  Sixth  St. : 
St.  Paul  Crushed  Stone  Co.,  crushed  stone, 
at  $1.45  a  cu.  yd.;  Capital  City  Lime  &  Ce- 
ment Co.,  cement,  at  $1.47  a  bbl. ;  Republic 
Creosoting  Co.,  creosoted  blocks,  at  $1.65  a 
sq.  yd. 

Mississippi. 

4*Bids  will  be  received  until  Nov.  4  by 
Jackson  County  Road  Commissioners,  District 
No.  4,  Pascagoula,  Miss.,  for  the  construction 
of  two  miles  of  shell  roads  and  18  miles  of 
dirt  road.  W.  W.  Grinstead,  Gautier,  Miss., 
is  Secretarj'. 

®The  Municipal  Boards  of  Meridian,  Miss., 
have  awarded  the  contract  for  the  construc- 
tion of  Dollarway  pavement  on  certain  streets 
to  the  Healy  Construction  Co.,  at  $1.14  per 
square  yard,  and  the  contract  for  constructing 
gravel   macadam   on   certain  streets   to   P.   C. 


Powers  &  Sons,  at  $1.05  per  square  yard.  The 
entire  work  will  co'st  approximately  $100,000. 
The  Board  of  Supervisors  of  Adams  Coun- 
ty, Miss.,  on  Oct.  7  sold  bonds  to  the  amount 
of  $150,000  for  good  roads  improvement  to 
Weil,  Roth  &  Co.  Natchez  is  the  county  seat. 

Missouri. 

The  County  Court,  Carthage.  Mo.,  has  or- 
dered a  special  election  for  the  purpose  of 
forming  a  Sarcoxie  special  road  district.  The 
district  as  planned  will  extend  north  from 
the  south  line  of  the  county  for  five  miles 
and  west  from  the  east  line  of  the  county  for 
a  distance  of  seven  miles. 

®The  Metropolitan  Paving  Co.  has  been 
awarded  contracts  by  the  Board  of  Public 
Works  of  St.  Joseph,  Mo.,  to  pave  25th  St., 
Francis  to  Edmond.  and  Faraon  St.,  25th  to 
26th,  with  Trinidad  asphalt  on  a  concrete  base, 
at  $1.95  per  square  yard. 

Montana. 

®Following  contracts  have  been  awarded  by 
the  city  of  Great  Falls,  Mont.,  for  paving 
work :  Concrete  pavement  in  Second  alley 
south  between  Second  and  Third  Sts.,  Two 
Miracle  Concrete  Corporation,  $1,120;  boulc- 
varding  Fifth  St.,  north  from  Fourth  Ave.  to 
Park  Division.  Alfred  Malmberg,  $439. 

New  Jersey. 

®The  Cape  May  County  Board  of  Free- 
holders. Cape  May,  N.  J.,  has  awarded  the 
contract  for  the  Ocean  City  Blvd.  In  Robert 
E.  Hand,  at  $87,987.  The  boulevard  will  run 
from  34th  St..  Ocean  City  to  Marmera,  a  lit- 
tle more  than  two  miles. 

New  York. 

•I«Bids  will  be  received  until  10  a.  m.,  Nov. 
16,  by  J.  C.  Mc.\rthur,  Capt.  Quartermaster, 
Fort  Slocum,  N.  Y.,  for  the  construction  of 
roads,  walks,  gutters,  etc.,  at  Fort  Slocum. 

The  Trustees  of  North  Hempstead,  Long 
Island  City,  N.  Y.,  have  called  a  special  elec- 
tion for  Nov.  5  to  vote  on  the  proposition  to 
pave  with  macadam  the  Middle  Neck  road, 
from  North  Hempstead  Turnpike  to  All 
Saints'  Episcopal  Church.  This  work,  it  is 
reported,  will  cost  in  the  neighborhood  of 
$30,000. 

Ohio. 

•I«Bids  will  be  received  until  7  p.  m.,  Nov. 
4.  by  Owen  B.  Nary.  Clerk,  \'illage  of  St. 
Clairsville,  O.,  for  furnishing,  delivering  and 
spreading  100  rods  of  stone.  8.000  lbs.  to  rod 
on  Cadiz  pike  from  Butler  St.  to  the  corpora- 
tion line.  A  certified  check  for  $200  must  be 
filed  with  each  bid. 

•J«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus. 
Ohio,  until  2  p.  m.,  Nov.  1,  1912,  for  grading 
and  paving  with  a  waterbound  macadam  the 
Springfield  and  Urbana  road,  State  Highway 
"D"  Pet  No.  349,  in  Moorfield  Township, 
Clark  County.  Length  5,280  ft.  or  1  mile: 
width  of  pavement,  16  ft. ;  estimated  cost  of 
construction.  $6,278.46.  .\  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion,  Aug.  1. 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus.  O.,  is  State  Highway  Commis- 
sioner. 

•J-Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner  at  Columbus, 
O.,  until  2  p.  m.,  Nov.  1,  1912,  for  grading 
and  paving  with  a  concentrated  sulphite  liquor 
treated  slag  macadam  the  Wauseon  Delta  road, 
State  Highway  "A."  Pet  No.  538,  in  Clinton 
Township,  Fulton  County.  Length,  5,371  ft. 
or  1.02  mile;  width  of  pavement,  12  ft,;  es- 
timated cost  of  construction.  $7,125.40  .A. 
draft  or  certified  check  for  $300  shall  be 
deposited  with  each  bid.  The  successful  bid- 
der will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion.  -Aug.  1,  1913.     Plans  and  spec- 


ifications are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker,  Columbus,  0.,  is  State  High- 
way Commissioner. 

•}»Bids  will  be  received  until  2  p.  tn.,  Oct 
26,  by  Adam  Clingman,  Township  Clerk,  Mad 
River  Township,  at  Harshman,  O.,  for  grad- 
ing and  graveling  a  new  township  road.  A  cer- 
tified check  for  $200  must  be  filed  with  each 
bid. 

^Bids  will  be  received  until  noon,  Oct.  25. 
by  F.  A.  Zimmerman,  Director  of  Public 
Service,  Norwood,  O.,  for  the  furnishing  of 
the  necessarj'  labor  and  materials  for  con- 
struction of  artificial  stone  sidewalk  on  south 
side  Highland  .\ve..  from  .\sh  to  Beech  St., 
and  on  north  side  Highland  Ave.,  from  C.  L. 
&  N.  R.  R.  2,100  ft.  eastwardly.  Bids  must 
be  made  in  accordance  with  the  plans  and 
specifications  for  said  work  as  prepared  by 
J  as.  A.  Stewart,  Engineer,  which  plans  and 
specifications  are  now  on  file  at  the  office  of 
Jas.  A.  .Stewart.  No.  1112  Traction  Bldg.,  Cin- 
cinnati, O.  Bids  must  be  accompanied  by  good 
and  sufficient  bond  of  5  per  cent  of  the  amount 
of  bid.    J.  F.  Rolsen,  Jr.,  is  Clerk. 

4*Bids  will  be  received  until  Oct.  26  by 
Board  of  Henry  County  Commissioners,  Na- 
poleon, O..  for  the  improvement  of  the  Bru- 
baker   road  under  improvement   No.   125. 

•I»Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  the  Board  of  Cuyahoga  County  Com- 
missioners, Cleveland.  O.,  for  the  improve- 
ment of  Gardner  Road,  from  East  Lake  Road 
to  Lake  Erie,  in  Nottingham  and  Euclid 
Townships,  in  accordance  with  the  form  of 
contract  and  specifications  to  be  furnished  by 
Frank  R.  Lander.  County  Surveyor.  A  cer- 
tified check  for  $.500  must  be  filed  with  each 
bid.  J.  F.  Goldenbogen  is  Clerk  of  the 
Board. 

^Bids  will  be  received  until  noon,  Nov.  19, 
by  H.  H.  Canfield,  Clerk.  Cleveland  Heights, 
at  his  office.  309  Beckman  Bldg.,  Cleveland.  O., 
for  furnishing  the  material  and  labor  neces- 
sary for  the  improvement  of  Colonial  Drive. 
from  the  center  line  of  Oak  Road  to  the  north 
line  of  Euclid  Heights  Boulevard,  by  estab- 
lishing a  grade,  grading,  draining  and  con- 
structing sidewalks,  accordin.g  to  the  plans  and 
specifications  on  file  at  the  office  of  said  Clerk 
at  the  Town  Hall  and  at  the  office  of  The 
F.  A.  Pease  Engineering  Company,  at  No. 
931.  Williamson  Bldg.,  Cleveland.  6. 

4*Bids  will  be  received  until  noon.  Oct.  28, 
bv  Village  Council.  Bratcnahl.  O.,  at  the  office 
of  Clifford  A.  NefT.  219  Doan  St..  for  furnish- 
ing the  necessary  labor  and  materials  for  con- 
structing a  5-ft.  sawed  sandstone  sidewalk  on 
both  sides  of  Burton  .\ve..  from  the  westerly 
line  of  Doan  St.  to  the  easterly  line  of  Robin- 
son .\ve..  in  Bratenahl  village,  according  to 
plans  and  specifications  of  said  work  on  file 
in  the  office  of  said  clerk. 

®S.  W.  Wrightsell  of  Logan,  O.,.  has  been 
awarded  the  contract  by  the  Board  of  Cham- 
paign County  Commissioners.  Urbana.  O..  for 
the  construction  of  the  Van  Ness  Road,  lo- 
'cated  in  Goshen  Township,  three  miles  north- 
east of  Mechanicsburg,  at  about  $1,600.  Bids 
were  opened  Oct.  12. 

®The  County  Commissioners,  Napoleon,  O., 
recently  awarded  the  following  road  contracts : 
No.  115,  \'ajen  road,  to  Bockelnian  Bros., 
$2.023 ;  No.  131.  Wickers  road,  to  J.  H.  Snvder. 
$1,853;  No.  112,  Von  Devler  road,  to  George 
-Motter,  $2,094;  No.  111.  Schecle  road,  to 
George  blotter,  $2,387:  No.  126.  Baunian  road, 
to  Burr  &  Baumnn.  $2,641:  No.  124.  Miller 
road,  to  H.  G.  Zeller,  $3,342:  No.  113.  Harris 
road,  to  .\.  L.  Stravcr.  $9,902;  No.  116.  Mevers 
road,  to  Witham  &  Holmes.  $22,976;  No.  118, 
Bishop  road,  to  Witham  &  Holmes,  $a3,612. 

®Graham  &  Kinnear  of  Columbus,  O.,  have 
been  awarded  the  contr.act  by  State  Highway 
Commissioner  James  R.  Marker,  Columbus, 
for  grading  and  pavin.g  with  sulphite  treated 
macadam,  the  Springfield  road,  in  Mad  River 
Township,  Montgomery  Countv,  at  $6,965.  The 
road  is  13,399  ft.  long  and  16"  ft.  wide.  Bids 
were  opened  Oct.   II. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®Piiniphrey,  Walker  &  Balz,  Delaware,  O., 
have  been  awarded  the  contract  by  State 
Highway  Commissioner  James  R.  Marker. 
Columbus,  for  grading  and  paving  with  a  bitu- 
minous surface  treated  concrete  and  brick 
pavement  for  medium  traffic  the  Ashland  and 
New  London  road,  in  Rugglcs  Township.  Ash- 
land County,  at  $27.17.").  The  road  is  13,265 
ft.  long  and  U  ft.  wide.  Bids  were  opened 
Oct.  11. 

®W.  K.  Hastings,  Castalia,  O.,  has  been 
awarded  the  contract  by  State  Highway  Com- 
missioner James  R.  Marker,  Columbus,  for 
grading  and  paving  with  a  liituminous  surface 
treated  concrete  pavement,  the  Lake  Shore 
road,  in  Vermillion  Township,  Erie  County, 
at  $7,099.  The  road  is  .5,300  ft.  long  and  12 
ft.  wide.     Bids  were  opened  Oct.  11. 

®The  Fort  Jennings  Stone  Co.,  Fort  Jen- 
nings, O.,  has  been  awarded  the  contract  by 
State  Highway  Commissioner  James  R.  Mar- 
ker, Columbus,  O.,  for  grading  and  paving 
with  a  watcrbound  macadam  the  Delphos  and 
Fort  Jennings  road,  Jennings  Township,  Put- 
nam Comity.  The  road  is  18.200  ft.  long  and 
14  ft.  wHde.  The  contract  price  is  $10,39.5. 
Bids  were  opened  Oct.   11. 

®.\.  Fry  of  Gillespieville,  O.,  has  been 
awarded  the  contract  by  State  Highway  Com- 
missioner James  R.  Marker.  Columlius,  for 
grading  and  paving  with  a  waterbound  gravel 
macadam  the  Big  Basin  road,  Newton  Town- 
ship, Pike  County,  at  $2,800.  The  road  is 
5,100  ft.  long  and  10  ft.  wide.  Bids  were 
opened   Oct.   11. 

®A.  C.  Soloman  of  Fremont,  O.,  has  been 
awarded  the  contract  by  State  Highway  Com- 
missioner James  R.  Marker,  Columbus,  O., 
for  grading  and  paving  with  bituminous  sur- 
face treated  macadam  the  State  road,  Florence 
Township.  Erie  County,  at  $0,905.  The  road 
is  5.300  ft.  long  and  1<1  ft.  wide.  Bids  were 
opened   Oct.    11. 

©.Mexander  Clements.  Beaver.  O.,  has  been 
awarded  the  contract  by  State  Highway  Com- 
missioner James  R.  Marker.  Columbus,  O.. 
for  grading  and  paving  with  a  waterbound 
gravel  macadam  the  Piketon  Richniondale 
road.  Jackson  Township,  Pike  Countv.  at 
$2.8.30.  The  road  is  5.280  ft.  long  and  10  ft. 
wide.     Bids  were  opened  Oct.  11. 

®McMath  &  Kellev  of  Freeport,  O.,  have 
been  awarded  the  contract  by  the  A,shland 
County  Commissioners,  Ashland.  O..  for  the 
construction  of  the  Scio-Rumlev  concrete  road, 
at  .$23,289.  The  road  is  2.-58  miles  in  length, 
and   will   be  completed  by  Aug.   1,   1913. 

©Theodore  Webb  of  Hamden  and  Elza  King 
of  McArthur  have  been  awarded  the  con- 
tract for  improving  the  streets  of  McArthur, 
O.,  at  $15,497. 

No  bids  were  received  on  Oct.  11  by  State 
Highway  Commissioner  James  R.  Marker, 
Columbus,  O.,  for  grading  and  paving  with  a 
waterbound  gravel  macadam,  the  Owl  Creek 
road.  L'nion  Township.  Pike  County.  The 
road  is  10.560  ft.  long  and  10  ft.  wide. 

No  bids  were  received  Oct.  11  by  State 
Highway  Commissioner  James  R.  Marker, 
Columbus,  O.,  for  grading  and  paving  with  a 
waterbound  gravel  macadam  the  Grassy  Ford 
road,  MifHin  Township,  Pike  County.  The 
road  is  11,070  ft.  long  and  10  ft.  wide. 

No  bids  were  received  '  Oct.  11  by  State 
Highway  Commissioner  James  R.  ^larker, 
Columbus.  O.,  for  grading  and  paving  with 
brick  for  heavj-  traffic  the  .^kron-Canton  road, 
Springfield  Township.  Summit  County.  The 
road  is  10.200  ft.  long  and  13  and  14  ft.  wide. 
No  bids  were  received  Oct.  11  by  State 
Highway  Commissioner  James  R.  Marker, 
Columbus,  O.,  for  grading  and  paving  with  a 
waterbound  macadam  and  concrete  the  Wav- 
erlv  and  Beavertown  road,  in  Pee  Pee  and 
Seal  Townships.  Pike  County.  The  road  is 
5.280  ft.  long  and  12  ft.  wide. 

No  bids  were  received  Oct.  11  by  State 
Highway  Commissioner  James  R.  Marker. 
Columbus.  O.,  for  grading  and  paving  with  a 
waterbotmd  macadam  ^  the  Sinkin,g  Springs 
road,  •Miffiin  Township,  Pike  County.  The 
road  is  5,280  ft.  long  and  12  ft.  wide. 


Oklahoma. 

+Bids  will  be  received  until  10  a.  m..  Nov. 
11.  bv  Constructing  Quartermaster.  Fort  Sill, 
Okla.',  for  constructing  roads,  gutters,  drains. 

€tC 

®The  Inland  Construction  Co.,  of  Chandler, 
Okla  ,  has  been  awarded  the  contract  by  the 
Highway  Commissioners,  Supervisors  Dis- 
trict No.  1,  Prentiss  County,  Miss.,  for  the 
permanent  improvement  of  approxnnately  -o 
miles  of  road  in  that  district,  including  grad- 
ing, draining,  bridging  and  surfacing.  Xovacu- 
late  chert  or  gravel  is  to  be  used  for  finished 
surface.  Xavier  A.  Kramer.  Magnolia,  Miss., 
is  Engineer.  Bids  were  opened  Oct.  14  by 
G.  L.  Hollev,  Secy.,  Booneville,  Miss. 

®Levv  &  Lew  of  Muskogee.  Okla.,  have 
been  aw'arded  the  contract  at  Pine  Bluff.  Ark., 
for  the  con.struction  of  asphaltic  concrete  pave- 
ment in  Paving  District  No.  29,  at  $40,000. 
Bermudez  asphalt  will  be  used.  Contract 
awarded  Oct.  5. 

®Levv  &  Lew  of  Muskogee,  Okla.,  have 
been  awarded  the  contract  at  Okmulgee,  Okla., 
for  the  construction  of  asphaltic  concrete  pave- 
ment in  Street  Improvement  District  No.  2,  at 
$20,000.  Bermudez  asphalt  will  be  used.  Con- 
tract warded  Oct.  10.  Jas.  G.  Lyons,  Com- 
missioner of  Public  Works,  is  in  charge. 

®Levv  &  Levy  of  Muskogee.  Okla..  have 
been  aw'arded  the  contract  at  Checotah,  Okla., 
for  the  construction  of  Sarcolithic  mineral 
rubber  pavement  in  Street  Improvement  Dis- 
trict No.  5.  at  $10,000.  Sarco  asphalt  will  be 
used.  Contract  awarded  Oct.  JO.  City  En- 
gineer W.  W.  Southard  is  in  charge. 

The  City  Council  of  Coalgate.  Okla..  has 
passed  a  resolution  to  pave  about  10  blocks 
on  Byrd  St. 

Oregon. 

®The  Pacific  Bridge  Co..  Portland.  Ore.,  has 
been  awarded  the  contract  for  the  paving 
of  Fremont  St.  in  that  city,  at  about  $70,000. 

The  citizens  of  Portland,  Ore.,  on  Nov.  2. 
will  vote  upon  the  issuance  of  bonds  to  the 
amount  of  $3,650,000  for  various  improvements, 
as  follows  :  $2,000,000  for  parks  and  boule- 
vards;  $300,00(1  for  Ross  Island  purchase; 
$200,000  for  public  markets:  additional  $200,- 
000  for  auditorium  commission ;  $8.50.000  for 
South  Portland  bridge,  and  $100,000  for  gar- 
bage crematory. 

Pennsylvania. 

©Following  bids  were  received  Oct.  15  by 
the  State  Highway  Department  of  Pennsyl- 
vania, Harrisburg,  Ed.  M.  Bigelow.  Commis- 
sioner, for  the  construction  of  a  number  of 
highways,   as   follows : 

Fayette  County,  Dunbar  Township,  8,084  ft. 
asphaltic  macadam. — Neelen  &  Dalv,  Pitts- 
burgh. Pa.,  $36,299;  James  A.  Walters,  Fair- 
haven,  Pa.,  $41,101. 

Crawford  County,  Spring  Township,  17,400 
ft.  (alternate  bids). — Samuel  Gamble.  Pitts- 
burgh, Pa.,  asphaltic-bituminous  macadam, 
penetration  method.  $r)8..56fi  ;  asphaltic  concrete 
on  concrete  foundation.  $78..530.  The  Simpson- 
Mitchell  Construction  Co..  Punxsutawney.  Pa., 
asphaltic-bituminous  macadam.  penetration 
method.  $72.870 ;  asphaltic  concrete  on  con- 
crete foundation,  $76,770. 

Potter  County,  Pike  Township,  3,900  ft.  as- 
phaltic-bituminous macadam  (penetration 
method). — John  Rvan  &  Co..  Coudersport,  Pa., 
$15,816.  E.  Whaien.  Towanda,  Pa.,  $13,032 
(awarded  contract). 

Potter  County.  Galeton  Borough.  6,283  ft., 
brick  block  and  asphaltic-bituminous  macadam 
(penetration  method). — E.  Whaien,  Towanda, 
Pa.,  using  concrete  curb,  $36,737  (awarded 
contract)  :  w'ith  combination  curb  and  gutter, 
$38,6111.  John  Ryan  &  Co.,  Coudersport,  Pa., 
using  concrete  curb,  $41,7.57;  with  combina- 
tion curb  and  gutter,  $43,957. 

Luzerne  County,  Avoca  Borough,  5,841  ft. 
brick  block  paving. — Stucker  Bros.  Construc- 
tion Co..  Harrisburg.  Pa..  $56.6.57;  McConville 
&  Fitzpatrick,  Pittston.  Pa.,  $51,088;  Gaynor 
Contracting  Co..  Scranton.  Pa..  $61,676;  Daniel 
S.  Baeder.  Philadelphia,  Pa.,  $.58.:579 ;  Wm.  C. 
Evans,  .Ambler.  Pa..  $55,777;  The  D.  M.  Ros- 


ser  Eng.  &  Cont.  Co.,  Kingston,  Pa.,  $.57,063; 
Public  Service  Cont.  Co.,  Bufifalo,  N.  Y., 
$48,440. 

Jefferson  County,  Punxsutawney  Borough, 
4,271  ft.  brick  Idock  paving.— Bennett  &  Shear- 
er, Indiana,  Pa.,  $23..500  (awarded  contract); 
The  McGovern  Const.  Co.,  Punxsutawney,  Pa., 
$26,263;  Hatton  &  Company,  DuBois,  Pa., 
$31,984;  G.  W.  Means,  Punxsutawney,  Pa., 
$24,236;  Saupp  &  Herr  Cont.  Co.,  Altoona, 
Pa  $27,143;  Grove  Citv  Cont.  Co.,  Grove 
City,  Pa.,  $25,690. 

Warren  County.  Farmington  Township. 
9,837  ft.  asphaltic-bituminous  macadam  (pene- 
tration method).— Perry  L.  Wingert.  Punxsu- 
tawney. Pa.,  $39,.567. 

Cumberland  County,  Upper  Allen  Township, 
11,1(10  ft.  asphaltic  macadam. — Thos.  Meehan 
&  Sons.  Mt.  .\irv.  Pa.,  $:W,408  (awarded  con- 
tract) ;  Geo.  E.  Stock  Const.  Co.,  Gettysburg, 
Pa.,  $44,050;  Scbuvlkill  Const.  Co.,  Pottsville, 
Pa.,  $-54.141 ;  Sami'icl  S.  Stouflfer,  Sharpsburg, 
Md.,  $45,608. 

Clearfield  County,  Osceola  Borough.  3,119  ft. 
brick  block  paving. — Baker-Owen  Const.  Co., 
Johnstown.  Pa..  $17,038  (awarded  contract)  ; 
Geo.  W.  Clark,  Johnstown,  Pa..  $19,-380;  Elmer 
M.  Love  &  Son.  Corry,  Pa.,  $18,196. 

Indiana  County.  White  Township.  8.894  ft. 
asphaltic  macadam. — M.  Bennett  &  Sons,  In- 
diana,  Pa.,  $31,786    (awarded  contract). 

Indiana  County,  Indiana  Borough,  2.854  ft. 
brick  block  paving. — M.  Bennett  &  Sons,  In- 
diana, Pa.,  $8,975  (awarded  contract);  The 
McGovern  (ionst.  Co.,  Punxsutawney,  Pa., 
$10,6.56. 

Route  114,  Washington  County,  Claysville 
Borough,  2,166  ft.  brick  block  paving.— D.  F. 
Rhodes  &  Son.  .McKee.sport,  Pa.,  $2.5,251; 
Hallam  Const.  Co.,  Washington,  Pa.,  $26,214. 

Route  72,  .Mlegheny  County.  Shaler  and 
Hampton  Townships.  10,615  ft.  asphaltic  con- 
crete on  concrete  foundation. — James  H.  Mc- 
Quade  Co.,  Pittsburgh,  Pa.,  $61,367;  Neelen 
&  Dalv,  Pittsburgh,  Pa.,  $61,699;  Foley  Con- 
tracting  Co.,    Pittsburgh,   Pa.,  $-53,830. 

Route  198.  Montgomery  County.  Moreland 
Township.  14,317  ft.  concrete  roadway  with 
bituminous  top. — Chas.  T.  Eastburn.  Yardley, 
Pa.,  $57,095;  Daniel  S.  Bader,  Philadelphia, 
Pa.,  $.54.138 ;  .\mcrican  Pavement  &  Cont.  Co., 
Philadelphia,  Pa.,  $.56,389;  William  C.  Evans, 
.\mbler.  Pa..  $.54,276;  Cunningham  &  Murray, 
Philadelphia,  Pa.,  $.59,061  ;  J.  F.  Shanley  Co., 
Philadelphia,  Pa.,  $.57.:586;  Ambler-Davis  Co., 
Philadelphia,  Pa.,  $.54,924;  Field,  Barker  & 
Underwood,  Philadelphia,  Pa.,  $.50,718. 

Route  10,  Susquehanna  County,  Oakland 
Township,  20.0.53  ft.  asphaltic-bituminous  mac- 
adam (penetration  method). — Walter  E.  Ben- 
nett. Laneshoro,  Pa.,  $96,.*<29 ;  McNerney  Con- 
struction Co.,  Canton.  Pa.,  $83,738;  Edward 
H.   Post,   Wilkes- Barre,   Pa.,  $123,206. 

On  Route  99.  Elk  County.  45,167  ft.  alter- 
nate bids  were  received  as  follows  (1)  asphal- 
tic concrete  on  a  concrete  foundation,  and  (2) 
asphaltic-bituminous  macadam  (penetration 
method)  on  Telford  foundation:  The  Du- 
quesne  Const.  Co.,  Pittsburgh.  Pa..  (1)  $272.- 
985.  (2)  $206.8.55;  Schuvlkill  Const.  Co.,  Potts- 
ville, Pa.,  (2)  $:^12,498;  Chas.  T.  Eastburn 
Co.,  Yardley,  Pa.,  (1)  $232,337,  (2)  $224,923; 
T.  E.  Francis,  Punxsutawnev,  Pa.,  (1)  $240,- 
518,  (2)  $199,:!79:  Schreiner  Bros.,  Johnson- 
burg,   Pa.,   (1)   $249,091.   (2)   $190,487. 

On  Route  .5.  Luzerne  and  Lackawanna 
Counties,  24,435  ft.,  alternate  bids  were  re- 
ceived as  follows  ( 1 )  asphaltic  concrete  on  a 
concrete  foundation,  and  (2)  brick  block  pave- 
ment on  concrete  foundation :  Stucker  Bros. 
Const.  Co.,  Harrisburg.  Pa..  (1)  $111,044, 
(2)  $147,084;  McDonald  Const.  Co.,  Scranton. 
Pa..  (1)  $9.5,609.  (2)  $161,217;  McConville  & 
Fitzpatrick,  Pittston.  Pa.,  (1)  $96,432,  (2) 
$127,264:  Chas.  T.  Eastburn,  Yardlev.  Pa., 
(1)  $108,724.  (2)  $147,224;  Daniel  S.  Bader, 
Philadelphia,  Pa.,  (1)  $103,961,  (2)  $13-5,6-52: 
Wm.  C.  Evans.  Ambler.  Pa.,  (1)  $105,243.  (2) 
$146,142;  The  D.  M.  Rosser  Eng.  &  Const. 
Co.,  Kingston,  Pa.,  (1)  $94,610,  (2)  $130,415; 
The  Gavnor  Const.  Co.,  (1)  $100,511,  (2) 
$1-32,-566;  Public  Service  Cont.  Co.,  Buffalo, 
N.  Y.,  (1)  $84,821,  (2)  $97,536. 


•}•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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®Pietro  Bros.,  of  Morgantown,  W.  Va., 
have  been  awarded  the  contract  by  the  City 
Council  of  Scottdale,  Pa.,  F.  M.  Newcomer, 
Secy.,  for  the  grading,  curbing  and  paving  of 
Walnut  Ave.,  from  the  west  side  of  Chestnut 
St.  to  the  west  side  of  Grove  St.;  also  of 
Loucks  Ave.,  from  the  west  side  of  "A"  St. 
to  the  east  side  of  Homestead  Ave.,  at  $10,- 
132.     Bids  were  opened  Oct.  14. 

South  Carolina. 

®Ma>»r  John  T.  Roddey  of  Rock  Hill,  S.  C, 
has  awarded  the  contract  to  the  West  Con- 
struction Co.,  of  Chattanooga,  Tenn.,  to  lay 
sheet  asphalt  pavements  from  the  Southern 
passenger  station  up  Railroad  Ave.,  thence  up 
Main    St.   to   the   Hampton   St.   corner. 

Texas. 

^Bids  will  be  received  until  noon,  Nov.  11, 
by  Dan  C.  Smith,  Jr.,  City  Controller,  Hous- 
ton, Texas,  for  grading  and  paving  the  fol- 
lowing streets :  Austin  St.,  from  Texas  .\ve. 
to  McGowen  .\ve.,  bitulithic  pavement  on  5 
ins.  of  concrete:  Fannin  St.,  from  McKinney 
Ave.  to  I.celand  Ave.,  creosoted  wooden  blocks 
on  5  ins.  of  concrete ;  Lamar  St.,  from  Main 
St.  to  Crawford  St.,  creosoted  wooden  blocks 
on  5  ins.  of  concrete.  On  all  of  the  above 
streets  the  city  of  Houston  will  pay  for  the 
whole  cost  of  improving  the  intersections  with 
other  streets  crossing  the  streets  to  be  paved 
as  above,  and  one-third  of  the  remaining  cost 
of  said  improvement  (except  cost  of  curb) 
and  property  owners  abutting  on  said  street 
pavmg  paying  the  remaining  two-thirds.  Each 
bid  must  be  accompanied  by  a  certified  check 
on  any  bank  in  Houston,  Texas,  for  5  per 
cent  of  the  cost  of  each  street,  said  check 
being  made  payable  to  H.  B.  Rice,  mayor  of 
the  city  of  Houston.  Bidders  are  to  bid-  on 
each  street  separately,  and  quantities  are 
given  in  specifications  which  can  be  obtained 
upon  .ipplication  at  the  office  of  F.  L.  Dor- 
mant. City  Engineer. 

Chief  Engineer  Kelley  of  the  corps  of  en- 
gineers employed  by  the  Commissioners' 
Court  of  Orange  County,  Orange,  Tex.,  to  pre- 
pare data  from  which  bids  for  contracts  for 
road   building   are   to   be    made,   has   reported 


that  everything  is  in  readiness  for  the  build- 
ing of  about  70  miles  of  road.  The  70  miles 
include  a  portion  of  the  upper  and  lower 
Beaumont  roads,  the  Lemomille  road,  the 
Newton  County  road,  the  Doty  road,  Terry 
road  and  the  Cove  road. 

The  City  Council  of  Corsicana,  Tex.,  has 
ordered  an  election  to  be  held  Oct.  29  to  de- 
termine whether  or  not  bonds  to  the  amf)unt 
of  $2u,000  shall  be  issued  for  street  paving. 

The  Commissioners'  Court  of  Limestone 
County,  Tex.,  on  Oct.  15,  it  is  reported,  sold 
bonds  to  the  amount  of  $1")0,000  for  road  im- 
provements. On  the  same  date  the  commis- 
sioners considered  applications  from  civil  en- 
gineers for  the  position  of  engineer  in  charge 
of  the  proposed  improvements.  W.  A.  Keel- 
ing, Groesbeck,  Tex.,  is  Conntv  Judge. 

Utah. 

®The  City  Commission  of  Salt  Lake  City. 
LItah,  has  awarded  the  following  contracts  for 
paving,  curb  and  gutter  work :  Paving  Ex- 
tension 83  and  curb  and  gutter  extension  2t), 
P.  J.  Moran,  Salt  Lake  City,  $fi  1,382  and  $2.5,- 
683,  respectivelv ;  curb  and  gutter  extension 
25.  A.  A.  Clark  Co.,  $26,524. 

®The  City  Commission  of  Salt  Lake  City, 
L'tah,  has  awarded  Sewer  Extension  Contract 
No.  -304  to  J.  F.  Johnson  at  $775,  and  Sewer 
Extension  306  to  Heuser  &  Sim  at  $4,486. 

®The  Reyberg  Construction  Co.,  Salt  Lake 
City,  Utah,  has  been  awarded  the  contract  by 
the  City  Council  of  Brigham  City,  LItah.  for 
the  construction  of  cement  sidewalks  in  the 
city.  Walks  will  be  laid  from  the  Oregon 
Short  Line  depot  to  the  Box  Elder  High 
School  this  fall,  and  the  remainder,  which 
comprises  about  6  miles,  will  be  built  next 
year. 

Washington. 

^Bids  w'ill  be  received  until  Nov.  8  (re- 
advertisement)  by  H.  S.  Wanamaker,  County 
.Auditor,  Coupeviile,  Wash.,  for  the  construc- 
tion of  road  51  and  a  road  near  Greenback. 

•J«Bids  will  be  received  until  Nov.  11  (re- 
advertisement"!  by  Commissioners  of  Skama- 
nia County,  Stevenson,  Wash.,  for  the  con- 
struction of  a  mile  road  near  Cook,^.     .\  cer- 


tified  check    for   5    per   cent   the   amount   bid 
must  be  filed  with  each  tender. 

©Alfred  Johnson,  KiO!)  23d  .Ave.,  Seattle, 
Wash.,  has  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city  for  grad- 
ing, etc.,  of  E.  47th  St.  et  al.;  paving,  etc.,  of 
31st  Ave.  S.  et  al. ;  drains,  etc.,  on  Portland 
St.  et  al. ;  grading  and  curbing  on  Franklin 
Ave.  et  al.,  and  altering  and  extending  the 
sewer  outfall  on  Connecticut  St..  at  $(),140. 
Bids  were  opened  Oct.  4.  Contract  awarded 
Oct.  11. 

®.'Mfred  Johnson  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Seattle. 
Wash.,  for  the  grading,  curbing,  etc.,  of  E. 
47th  St.,  et  al.,  at  $6,140. 

®Henry  Brice  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Seattle. 
Wash.,  for  the  grading  and  curbing  of  '^^^h 
A\e..  S.,  et  al..  at  $4,035. 

Wisconsin. 

•J«Bids  will  be  received  until  3  p.  ni.,  Nov. 
6,  by  G.  H.  Jackson,  County  Highway  Com- 
missioner, Eagle  River,  Wis.,  for  the  con- 
struction of  section  of  the  Eagle  River-Hack- 
ley  county  highway. 

West  Virginia. 
®The  Board  of  Control  of  Wheeling.  W. 
Va.,  has  awarded  the  contract  for  repairing 
the  National  road  over  Wheeling  Hill  to 
Picket  &  Shannefclt.  at  $9.20  per  cu.  yd.  of 
concrete.  Concrete  walls  will  be  established 
where  the  slips  occurred  last  .spring  and  the 
road  will  be  built  up  with  concrete.  The  es- 
timated cost  of  the  whole  work  is  $10,000. 

Canada. 

The  Works  Committee  has  recommended 
to  the  City  Council  of  Toronto,  Out.,  the  ex- 
tension of  Teraulay  St.,  from  College  St.,  to 
Davenport  road,  as  a  66-ft.  thoroughfare.  The 
cost  is  estimated  at  $687,000.  This  is  to  in- 
clude the  widening  and  extension.  $06.5,000, 
and  the  engineering  cost  $22,000. 

The  municipality  of  Portage  la  Prairie, 
Man.,  contemplates  raising  $100,000  by  deben- 
tures for  the  purpose  of  completing  road  work 
and  ditching  on  a  permanent  scale. 
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Alabama. 

•{•Bids  will  be  received  until  noon,  Nov.  11, 
by  Barbour  County  Commissioners,  Eufaula, 
.Ala.,  for  furnishing  and  erecting  two  steel 
bridges  resting  on  concrete  abutments.  The 
floors  of  the  structures  will  be  of  concrete. 
Additional  information  may  be  obtained  of 
W.  S.  Keller,  Montgomery,  Ala.,  State  High- 
way  Engineer. 

California. 

®The  Board  of  Shasta  County  Supervisors 
has  let  the  contract  for  the  construction  of 
a  steel  bridge  over'  Whisky  Creek  at  Stella, 
Calif.,  to  William  Stephens,  Redding,  Calif., 
at  $1,3!)6. 

The  following  bids  were  received  by  the 
Board  of  San  Joaquin  County  Supervisors, 
Stockton.  Calif.,  for  the  construction  of  11 
bridges  on  the  Sharps  lane:  M.  B.  White, 
$10,627:  W.  J.  O'Brien,  $10,li:39;  A.  B.  Mun- 
son,  $11,1180.  M.  B.  White,  at  $1,110,  was  also 
low  bidder  on  the  contract  to  erect  a  bridge 
on    Garwood    Ferry    road. 

City  Engineer  Martin  C.  Polk,  Chico,  Calif., 
has  filed  with  the  Trustees  plans  for  the 
improvement  of  the  bridge  over  Little  Chico 
Creek  at  the  junction  of  Ninth  and  Ora'ige 
Sts.  The  work  will  include  removing  two 
piers   and   widening  the   structure. 

The  Board  of  Glenn  County  Supervisors, 
Willows,  Calif.,  has  received  bids  for  the 
construction  of  a  bridge  over  Walker  Crrek 
and  for  the  construction  of  a  retaining  wall 
at  Elk  Creek.  Beeson  &  Frazer  submitted 
the  lowest  bid,  at  $1,7.32,  for  the  first  contr;ict 


and  the  lowest  bid,  at  $1,747,  for  the  second 
contract. 

An  agreement  has  been  made  between  the 
Supervisors  of  Butte  and  Glenn  Counties 
whereby  each  county  will  pay  half  the  cost 
of  constructing  an  '$8,00n  bridge  over  Butte 
Creek  west  of  Gridley.  Oroville  is  the  Coun- 
ty Seat  of  Butte  County. 

'  The  United  States  War  Department,  ac- 
cording to  advices  from  Washington,  D.  C, 
has  granted  permission  for  the  construction 
of  a  steel  bridge  over  Suisun  Ray  above 
Martinez,  C.'dif.  The  cost  of  the  bridge  is 
estimated   at   about  $1,500,000. 

Florida. 

Lake  and  Orange  Counties,  Fla.,  have  ac- 
cepted the  proposition  of  the  Zacharv  Lumber 
Co.,  Paola,  Fla.,  to  contribute  $1,100  each 
toward  the  construction  of  a  $5,000  bridge 
over  the  Wekiwa  River  on  the  road  between 
Sorrento,  Fla.,  and   .Sanfurd. 

Colorado. 

Committees  of  the  Chamber  of  Conmierce 
and  Real  Estate  E.xchange  recently  conferred 
with  the  Board  of  Public  Works  of  Denver, 
Colo.,  in  regard  to  the  matter  of  building  a 
viaduct  giving  direct  access  to  the  Stock- 
yards District.  The  proposed  routes  of  the 
structure  and  estimated  costs  arc  as  follows: 
Viaduct  L  would  conunence  at  Walnut,  on 
the  line  of  Lafayette  extended,  and  run  to 
I'ortv-third  .Ave.  ana  Humboldt  St..  a  dis- 
tance of  2,280  ft.:  estimated  cost,  $327,000. 
Viaduct  J  would  start  at  Walnut  St.,  on  the 
line  of  Lafayette  extended,  and  run  to  Forty- 


third  .\ve ,  thence  diagonally  to  Forty-sixth 
Ave.  and  Franklin  St.,  a'  distance  of  3,440  ft. : 
fstimated  cost.  S507.u0u.  X'iaduct  .\  would  be 
l)uilt  on  Franklin  St.,  extending  from  Thirly- 
r.inth  lo  Forty-sixth  .Aves.,  a  distance  of  .3,- 
u50  ft.:  estimated  cost,  $435,000.  Viaduct  B 
would  run  on  the  line  of  Lafayette  St.  e.x- 
tcnded  from  Walnut  to  the  intersection  of 
Forty-third  .Ave.,  with  the  Colorado  Eastern 
right  of  way ;  thence  diagonally  to  Forty-sixth 
.Ave.  and  Franklin  St.,  a  distance  of  3,140  ft.: 
estimated  cost,  $4tiO,000.  N'iaduct  K  would 
commence  at  Walnut  St.  and  the  line  of  I^i- 
fayctte  St.  extended  and  end  at  Wewatta 
St.  and  Forty-third  -Ave.,  a  distance  of  2,230 
ft. :  estimated  cost.  $23.5.00i>.  Viaducts  C.  D. 
E  and  H.  the  longest  route  proposed,  would 
conunence  at  the  intersection  of  Downing 
and  Walnut  Sts..  running  east  on  Downing 
St.  extended  to  Forty-third  .Ave.,  thence  di- 
agonally to  Forty-third  .Ave.  and  Franklin  St.. 
including  roadway  between  terminals,  a  total 
distanceof  5,090 'ft. :  estimated  cost.  $432,000. 
In  connection  with  the  viaduct  it  is  proposed 
to  buiUl  a  subway  under  the  network  of 
L'nion  Pacific  tracks  at  Thirty-eighth  St.. 
from  Blake  to  Wewatta  Sts.,  a  distance  of 
1.300  ft. ;  estimated  cost,  $139,000. 

Georgia. 

.A  delegation  of  citizens  of  Haxley,  Ga., 
and  Dr.  G.  P.  Folks.  Waycross,  Ga..  have 
started  a  tour  through  the  country  inter- 
ested, to  agitate  the  construction  of  the  pro- 
posed .Altamaha  bridge.  Providing  the  struc- 
ture is  built  it  will  open  up  a  route  from 
all  South  Georgia  to  Savannah  and  .Augusta. 


•i*  indicates  work  nowr  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Idaho. 

®The  Security  Bridge  Co.,  Minneapolis, 
Minn.,  A,  L.  Hewitt.  Billings,  Mont.,  repre- 
sentative, has  been  awarded  the  contract,  at 
$46,000,  for  the  construction  of  the  proposed 
bridge  over  the  Clearwater  River  at  Lewis- 
ton.  Idaho.  Bids  for  the  structure  were  giv- 
en   in   our   last   issue. 

Illinois. 

4»Bids  will  be  received  up  to  1  p.  ni.  Nov. 
1,  at  the  Town  Clerk"s  office,  Milford,  111., 
for  the  construction  of  one  reinforced  con- 
crete bridge  to  be  built  in  Ash  Grove  Town- 
ship, Iroquois  Countv.  Frank  Kivell,  Town 
Clerk,  Milford,  111.  Town  Line  Ridge— Two 
spans,  each  40  ft.  in  the  clear ;  roadway,  16 
ft. ;  total  height,  24  ft.  Estimated  concrete, 
362.1  cu.  yds.:  reinforcing  steel,  37,4.36  lbs. 
Nearest  railroad  station,  Hickman,  about  2 
miles.  Gravel  may  be  obtained  from  Puts- 
man  pit  , about  .J  miles  from  bridge  site,  at 
about  50  cents  per  cu.  yd.  at  pit.  Quality  not 
known.  Present  bridge  60-ft.  span,  wood. 
Low  water  flow  6  ins.  deep  and  10  ft.  wide ; 
high  water  about  18  ft.  deep.  Piles  w'ill  prob- 
ably be  necessary.  Excavation  to  be  carried 
about  4  ft.  below  stream  bed  in  clay.  Engi- 
neer's estimate,  $5,300.  Work  to  be  com- 
pleted on  or  before  July  1,  1913.  More  de- 
tailed information  may  be  had  by  an  exam- 
ination of  the  plans  and  specifications  pre- 
pared by  the  Illinois  Highway  Commission, 
which  may  be  seen  at  the  Town  Clerk's  of- 
fice or  may  be  obtained  upon  application  in 
writing,  from  the  Illinois  Highway  Commis- 
sion, Springfield,  111. 

©Joseph  Klein,  Freeburg.  111.,  has  been 
awarded  a  contract,  at  $4,770,  for  the  con- 
struction of  four  concrete  bridges  in  God- 
frey Township,  Madison  County,  III. 

®The  contract  for  the  erection  of  the  Ty- 
ler Creek  bridge  at  Elgin,  111.,  has  been  let 
by  the  Highwav  Commissioners  to  Frank  O. 
Panton  Co.,  at '$1,790.  Work  will  be  started 
at  once. 

®The  contract  for  the  construction  of  the 
Erdman  bridge,  Erdford  Township,  Henry 
County,  111.,  has  been  let  to  H.  S.  Wetherelj, 
Morgan  Park,  Chicago,  III.,  at  his  bid  of 
$1,530.  Other  bids  received  Sept.  30  for  the 
work  were :  Joliet  Bridge  &  Iron  Co.,  Joliet, 
III.,  $1,980;  C.  H.  Haman,  Geneseo,  111.,  $1,- 
550. 

®The  contract  for  the  construction  of  a 
concrete  bridge  .35  ft.  long  and  16  ft.  wide 
with  four  wing  w'alls  has  been  let  to  the 
Ideal  Concrete  Construction  Co.,  Joliet,  111., 
at  $1,565.  The  structure  is  to  be  located  over 
Jackson  Creek  in  Jackson  Township,  Will 
County,  111.     Bids  were  opened  Oct.   14. 

An  election  was  held  at  Rosefield,  accord- 
ing to  advices  from  Oak  Hill,  111.,  on  Oct. 
14  to  submit  to  the  voters  the  proposition  to 
borrow  $3,000  for  the  erection  for  bridges. 

It  is  planned,  according  to  J.  J.  Dietmeyer, 
Commissioner  of  Public  Works,  Waukegan, 
111.,  to  let  the  contract  for  the  construction 
of  the  South  Genesee  St.  concrete  viaduct 
next   February. 

All  bids  received  by  the  Joliet  Township 
Highway  Commissioners,  Joliet,  111.,  Oct.  5 
for  painting  the  bridge  over  the  Des  Plaines 
River  at  Brandon's  Road  have  been  rejected, 
as   they   were   above   the   estimate. 

Bids  were  opened  Sept.  3  by  Mayor  and 
City  Council,  Lacon,  III.,  for  the  construc- 
tion of  a  bridge  over  the  Illinois  River  at 
that  place.  Owing  to  the  fact  that  the  low- 
est bid,  that  of  the  Joliet  Bridge  &  Iron  Co,, 
was  above  the  estimated  cost  and  that  nothing 
indicated  that  piles  under  the  piers  were  in- 
cluded, it  is  probable  that  the  work  will  not 
be  let  in  the  immediate  future.  The  bids 
received  were  as  follows:  (I)  standing  for 
Joliet  Bridge  &  Iron  Co.,  Joliet,  III.  which 
bid  for  Strauss  Design  on  alternative  plans 
for  lift  and  bascule:  (2")  for  Penn  Bridge 
Co.,  Beaver  Falls,  Pa.,  Strauss  Design,  al- 
ternative plans  for  lift  and  bascule:  (3)  Kan- 
sas City  Bridge  Co.,  Kansas  City,  Mo.,  Wad- 
dell  &  Harrington  Design  on  alternative 
plans    for    lift:     (4)     Scherzer    Rolling    Lift 


Bridge  Co.,  Chicago,  HI.,  Scherzer  Design, 
alternative  plans  for  bascule;  (5)  Phee  Con- 
struction Co.,  Chicago,  111.,  Strauss  Design, 
alternative  plans  for  lift  and  bascule. 

Plan  62  6-lA:  ,  .{^l,. 

Superstructure     ♦  -i'^Tn 

Substructure     ■  -JMI 

Total     $117,955 

Plan  62   6-lB: 

Superstructure  *  -i 'inn 

Substructure     '-■»"" 

Total     $153,930 

.\lt.  plan.s  for  lift:  ,  ai  Tin 

(A)           $91,140 

Ib)     125,430 

Alt.   plans  for  bascule: 

,  i)                                         99.750 

(B)  .'.■.■.■.'.■.■.■.■.'.■:.■.■ 133,057 


be  paid  for  bv  Larz  Anderson  of  Brookline, 
at  a  cost  of  $'200,000.  but  the  approaches  will 
be  paid  for  by  the  Metropolitan  Park  Corn- 


Indiana. 

®Hv.  Tielking  of  Indianapolis,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Marion  County  Commissioners,  Indianapolis, 
for  the  construction  of  a  concrete  retaining 
wall  at  bridge  over  Little  Eagle  Creek  on 
West  Washington  St.,  in  Wayne  Township, 
at  $555.  Bids  were  opened  Oct.  16. 
Iowa. 

It  is  proposed  to  build  a  new  bridge  a  few 
feet  west  of  the  present  structure  at  the  rail- 
road crossing  on  Grand  .\ve.  near  tlie  w-est 
citv  limits  of  Des  Moines,  la.  T.  P.  Mc- 
Cu'rnin,   Des  Moines.   la.,  is  interested. 

Kansas. 

®The  County  Board.  Leavenworth,  Kans., 
has  let  the  following  contracts  for  the  con- 
struction and  repair  of  bridges:  _  Leaven- 
worth Bridge  Co.,  Leavenworth,  Kans.,  for 
repairs  to  the  Mud  Creek  bridge,  at  $1,065 ; 
repairs  to  the  Harris  bridge  in  Sherman 
Township,-  at  $261 ;  constructing  Ru.sscll 
bridge  in  Delaware  Township,  at  $523 ;  bridge 
across  Fall  Creek  near  .Kckerland,  at  $1,- 
860:  High  Prairie  School  House  bridge,  at 
$719.  John  Pierce  was  awarded  the  contract 
for  the  Pickens  bridge  in  Sherman  Town- 
ship, at  $408.  Ed.  Giacomini  was  awarded  the 
Burke  bridge  near  the  Kenton  farm  in  Fair- 
mount  Township,  at  $588.  Dicknian  &  Car- 
mack  were  awarded  the  contract  for  the 
bridge  on  the  Kansas  City  road  near  the 
Piper  farm  on  their  bid  of  $1,420. 

®The  Commissioners  of  Coffey  County, 
Burlington,  Kans.,  have  awarded  contracts 
for  the  construction  of  bridges  as  follows: 
Danford  bridge  to  the  Canton  Bridge  Co., 
$1,870 :  Hessler  bridge  near  Gridley,  Canton 
Co.,  $945 ;  the  Gray  bridge  on  Big  Creek, 
Illinois  Steel  Bridge  Co.,  $2,.'')00.  _  .\!1  of  the 
bridges  are  to  be  of  steel  with  concrete 
floors. 

Members  of  the  Hutchinson,  Kans.,  Com- 
mercial Club  and  Board  of  County  Commis- 
sioners recently  held  a  conference  relative 
to  the  construction  of  the  proposed  concrete 
bridge  over  the  .\rkansas  River  at  that  city. 
L.   S.   Davis  is   Chairman  of  the   Commercial 


Club. 


Maryland. 


®The  State  Roads  Commission,  Baltimore, 
Md.,  has  awarded  the  contract  for  the  con- 
struction of  the  approaches  to  the  Sharptown 
bridge  to  William  H.  Knowles.  at  $4,843. 

Advices  from  Annapolis,  Md.,  are  to  the 
effect  that  plans  for  the  construction  of  a  new 
$50,000  reinforced  concrete  bridge  over  Col- 
lege or  Dorsey's  Creek  connecting  the  Naval 
Academy  with  the  northwest  section  of  the 
reservation,   are   now  under  consideration. 

Massachusetts. 

®Conimissioner  of  Public  Works,  Boston, 
]^Iass.,  has  awarded  the  contract  for  the  con- 
struction of  a  subway  under  the  New  York 
Central  &  Hudson  River  Railroad  Company's 
tracks  at  Lawndale  Terrace  to  James  D.  Kel- 
ly, at  $5,800.     Bids  were  opened  Sept.  27. 

The  City  of  Boston.  Mass.,  has  granted  per- 
mission to  the  Metropolitan  Park  Commis- 
sion for  the  construction  of  the  new  bridge 
from  North  Harvard  St.,  Brighton  to  Boyl- 
ston  St.,  Cambridge.     The  bridge  proper  will 


(2) 
i  73,390 
55,900 

$129,290 

$  95,770 
72,800 

$168,570 

$109,200 
152,550 

117,600 
163,S50 


(3) 
$  78,720 
54,610 


$133,330 

$104,920 
61.S80 


$166,800 

$121,800 
149.160 


(4) 
$  49,200 
51,600 

$100,800 

$  73,200 
62,400 

$135,600 


94.080 
126,560 


$118,590 

$  85,40(» 
72,80i> 

$158.20(» 

$  99.120 
I40.12O 

105.840 
142.380 


mission  and  the  cities  of  Boston  and  Cam- 
bridge assessed  equally.  The  cost  of  the  ap- 
proaches will  approximate  $40,000.  John  R. 
Rablin,  Boston,  Mass.,  is  Chief  Engineer. 
Metropolitan  Park  Cnmmission. 
Missouri. 

It  has  been  announced  by  C.  W.  Kouns, 
Topeka,  Kans.,  President  of  the  Joplin,  Mo., 
Union  Depot  Co.,  that  plans  will  soon  be 
adopted  for  the  proposed  Broadway  viaduct. 
.As  matters  now  stand,  the  city  and  street 
car  company  have  practically  agreed  to  put 
up  half  the  cost  of  the  viaduct,  which  would 
be  $.50,000,  and  it  is  understood  that  the  five 
railroads  entering  the  Union  Depot  will  each 
pav  $10,000  on  the  viaduct. 

A  bill  has  been  introduced  in  the  House 
of  Delegates,  St.  Louis.  Mo.,  providing  for 
the  reconstruction  of  viaducts  over  Twelfth 
and  Fourteenth  Sts.  and  the  extension  of  the 
18th  St.  viaduct  over  Gratiot  St.  and  Mill 
Creek  Valley  to  allow  clearance  for  trains 
running  down  the  wxst  approach  to  the  Mu- 
nicipal bridge. 

The  House  of  Delegates,  St.  Louis,  Mo., 
failed  to  pass  the  bill  providing  for  a  vote 
on  the  proposed  additional  Municipal  Bridge 
bond  issue  at  the  November  election.  The 
bill  providing  for  the  submission  to  the  voters 
of  the  proposition  to  issue  bonds  not  ex- 
ceeding $2.7.50.000  for  completing  the  free 
bridge  was  carried. 

Nebraska. 

+Bids  will  be  received  until  Nov.  12  (re- 
advertisement)  by  Board  of  Thomas  County 
Commissioners,  Thedford,  Nebr.,  for  the 
construction  of  a  bridge  over  the  Middle 
Loup  River.  The  structure  will  be  of  rein- 
forced concrete  112  ft.  long. 
New  Jersey. 

.\11  bids  received  by  the  Bridge  Committee 
of  the  Board  of  L'nion  County  Freeholders, 
Elizabeth,  N.  J.,  for  the  construction  of  a 
bridge  over  the  Rahway  River  at  Vreeland 
Mills,  Cranford  and  Clark  Townships,  have 
been  rejected.  The  specifications  called  for 
a  reinforced  concrete  structure.  The  work 
will  be  readvertised. 

New  Mexico. 

®The  following  bids  were  received  by  the 
Board  of  County  Road  Commissioners,  Las 
Vegas,  N.  Mex.,  for  the  construction  of  three 
bridges,  (1)  at  ."^zul,  (2)  at  Pecos,  and  (3) 
at  Villanueva :  Missouri  Valley  Bridge  & 
Iron  Co.,  (3)  $9,762.  (2)  $9,8.55,  (1)  $.3,- 
215,  total,  $22,8;}2  (contract  awarded)  ;  Min- 
neapolis Steel  &  Manufacturing  Co.,  (3)  $9,- 
500,  (2)  $9,-500.  (1)  $3,.500,  total,  $22,600;  El 
Paso  Bridge  &  Iron  Co.,  (3)  $9,925,  (2) 
$10,000,  (1)  $3,400.  total,  $23,325:  Colorado 
Bridge  &  Construction  Co.,  (3)  $9,-567,  (2) 
$9,7.50,  (1)  $3,342,  total,  $22,6-59;  Pueblo 
Bridge  Co.,  (3)  $9,650,  (2)  $9,872,  (1)_  $3,- 
742.  The  Missouri  Valley  company's  bid  is 
the  lowest,  as  it  includes  all  necessary  earth 
fills,  while  those  of  the  other  companies  make 
the  fills  an  extra  expense.  .According  to 
Countv  Engineer  George  Morrison  the  fills 
will  cost  at  least  $2,000. 

The  citizens  of  Belen.  N.  Mex.,  have  filed 
a  petition  with  the  Board  of  Valencia  County 
Commissioners,   at   Los   Lunas,   N.   Mex.,   for 
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the  reconstruction  of  the  bridge  over  the  Rio 
Grande  at  that  point. 

New  York. 

®The  Board  of  Contract  and  Supply,  Bing- 
hamton,  N.  Y.,  has  awarded  the  contract  for 
paving  the  Exchange  St.  bridge  vi^ith  creo- 
soted  wood  block  to  E.  R.  Booth,  Owego, 
N.  Y.,  at  $6,632.  A  3-in.  plank  will  be  used 
and  2%-in.  hexagon  paving  block.  The  work 
will  be  started  as  soon  as  the  material  can  be 
delivered,  and  according  to  the  terms  of  the 
contract  will  have  to  be  completed  60  days 
from  the  date  the  contract  is  let. 

Mayor  Baker,  Utica.  N.  Y.,  has  signed  a 
resolution  of  the  Common  Council  authoriz- 
ing the  Commissioner  of  Public  Works  to 
proceed  with  the  proposed  temporary  struc- 
ture over  the  new  channel  of  the  river  in 
North  Genesee  St.  The  abutments  of  this 
bridge  will  be  constructed  for  use  in  the  per- 
manent structure  which  will  be  erected  later. 

North    Carolina. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
25,  by  Lieut.  James  R.  Campbell,  Construct- 
ing Quartermaster,  Caswell,  N.  C,  for  rein- 
forcing the  hot  well  trestle  in  the  power 
plant  at   Fort   Caswell,   X.   C. 

Ohio. 

•J»Bids  will  be  received  until  noon,  Oct. 
28,  by  Robert  D.  Alexander,  Ross  County 
Auditor,  Chillicothe,  O..  for  the  furnishing 
of  all  necessary  labor  and  materials  and  the 
construction  of  a  bridge  across  Middle  Fork 
■of  Salt  Creek  in  Jefferson  Township,  on  the 
Jackson-Vigo  pike,  about  Vz  mile  from  West 
Jefferson,  Ross  County,  0-  Said  work  to 
consist  of  all  necessary  excavations,  pile 
foundation,  concrete  work,  approaches,  etc. 
Plans,  descriptions  and  specifications  have 
been  prepared  and  duly  certified  and  copies 
are  now  on  file  at  the  office  of  the  Auditor 
and  in  the  County  Surveyor's  office  for  the 
inspection  of  bidders  and  those  interested. 

•i»Bids  will  be  received  until  noon,  Oct, 
28,  by  R.  D.  .Alexander,  County  Auditor,  Chil- 
licothe, O,,  for  the  furnishing  of  all  neces- 
sary labor  and  materials  and  the  construc- 
tion of  a  bridge  over  Paint  Creek  in  Ross 
County,  O.,  on  Greenfield  and  Chillicothe 
turnpike,  about  one-half  mile  north  of  Bain- 
bridge,  Ross  County,  O.  Said  work  to  con- 
sist of  all  necessary  excavations,  pile  foun- 
dation, concrete  work,  approaches,  etc.  Plans, 
descriptions  and  specifications  have  been  pre- 
pared and  duly  certified  and  copies  are  now 
on  file  at  the  office  of  tlie  .-Auditor  and  in  the 
•County  Surveyor's  office  for  the  inspection 
of  bidders  and  those  interested. 

•J«Bids  will  be  received  until  noon,  Oct.  26, 
by  Commissioners  of  Carroll  County,  Car- 
rollton,  O.,  for  the  construction  of  a  concrete 
bridge  on  the  Steubenville  road,  Center  Town- 
ship, and  for  the  iron  structure  of  a  bridge 
on  the  Petersburg  road.  Union  Township. 

•J«Bids  will  be  received  until  10  a.  m.,  Oct. 
25,  by  Commissioners  of  Mercer  County, 
Celina,  O,.  for  the  construction  of  the  Dor- 
■ston  concrete  bridge  in  Franklin  Township. 
D.    R.   Snialley   is  County  Engineer. 

®The  Commissioners  of  Mahoning  Coun- 
ty, Youngstown,  O.,  have  awarded  the  con- 
tract for  the  construction  of  a  new  bridge 
over  Early  Run  to  Fred  Lineberger,  at  $1,- 
545. 

®TIie  contract  for  the  substructure  and 
superstructure  of  the  Reid  bridge  in  Columbia 
Township,  Lorain  County,  O.,  have  been  let 
to  James  H.  Scroo-gie,  North  Olmstead.  O., 
at  $1,082  and  $.399,  respectively.  Bids  were 
opened  Oct.   14. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Elvria,  O.,  has  awarded  the  con- 
tract for  the  extension  of  arch  on  South 
Amherst  bridge  to  C.  A.  Hamel,  Amherst, 
C,  at  $1,027.  Bids  were  received  until  Oct. 
14. 

®The  contract  for  cleaning  and  painting 
bridges  over  the  Greater  Miami  Bivcr  in 
Elizabethtown,  Whitewater  and  Miami  Town- 
ships has  been  let  by  the  Board  of  Hamil- 
ton  County  Commissioners,  Cincinnati,  O.,  to 


C.  W.  Comer,  Arlington  Heights,  O.,  at  $2,- 
375. 

The  Board  of  Hamilton  County  Commis- 
sioners, Cincinnati,  O.,  has  awarded  the  con- 
tract for  the  construction  of  culverts  under 
Specification  No,  300  to  Nich  Rucbel,  Cheviot, 
O.,  at  $2,625, 

The  Railroad  and  Viaduct  Committees  of 
the  City  Council  of  Columbus,  O.,  voted  in 
favor  of  allowing  the  Toledo  and  Ohio  Cen- 
tral R.  R.  to  construct  a  viaduct,  instead  of 
a  subway,  at  Parsons  Ave.  crossing.  The 
cost  of  the  viaduct  is  estimated  at  $2.55,000. 
J.  A.  Stocker,  Columbus,  O.,  is  Chief  Engi- 
neer  of   the   railroad. 

Oklahoma. 

The  Commissioners  of  Pottawatomie  Coun- 
ty, Tecumseh,  Okla.,  are  endeavoring  to  in- 
duce the  Santa  Fe  System  to  construct  a 
bridge  over  its  tracks  in  Davis  Township. 

Oregon. 

Among  the  bonds  included  in  those  to  be 
voted  upon  Nov.  2  at  Portland,  Ore.,  are 
those  amounting  to  $8.50,000  for  the  con- 
struction of  a  bridge  over  the  Willamette 
River  from  South  Portland  to  Selhvood  and 
Brooklyn  districts.  Tom  Hurlburt  is  City 
Engineer. 

The  Street  Committee  of  the  City  Council, 
Portland,  Ore.,  has  decided  to  refer  to  Mayor 
Rushlight,  City  Engineer  Tom  Hurlburt  and 
City  Attorney  Grant  the  proposition  to  build 
a  viaduct  over  the  Oregon-Washington  Rail- 
way &  Navigation  Company's  tracks  at  Sandy 
Blvd. 

The  Special  Bridge  Com.mittee  appointed 
some  time  ago  by  the  City  Council,  Salem, 
Ore.,  to  investigate  the  needs  of  the  steel 
bridge  spanning  the  Williamette  River  re- 
cently met  with  the  courts  of  Polk  and 
Marion  Counties  with  a  view  of  making  an 
agreement    for   strengthening   the   structure. 

Pennsylvania. 

©The  Commissioners  of  Bucks  County, 
Doylestown.  Pa.,  have  awarded  the  contract 
for  the  construction  of  a  concrete  bridge  over 
Herkiaken  Creek  to  the  Riegelsville  Con- 
struction   Co.,    at   $1,370. 

®.'\t  a  joint  meeting  of  the  Commissioners 
of  Luzerne  and  Columbia  Counties,  at 
Wilkes-Barre,  Pa.,  the  contract  for  replank- 
ing  the  driveway  of  the  intercounty  bridge 
between  Berwick  and  Nesconeck  was  award- 
ed to  S.  C.  Pettil  and  William  W.  Lemon, 
Bloomsburg,  the  lowest  bidders,  at  $4,472. 
Four  bids  were  received  for  the  work,  the 
other  bidders  and  prices  being:  George  P. 
Eckert  of  Wilkes-Barre,  $5,600;  Berwick 
Lumber  &  Supplv  Co.,  $4,995 ;  Charles  P.  Sit- 
ler,  Berwick,  $6,689. 

A  meeting  of  the  Bridge  Viewers  was  held 
Oct.  11  at  the  Lehigh  County  Court  House, 
.Mlentown,  Pa.,  at  which  the  proposition  to 
build  a  new  bridge  between  Bethlehem  and 
South  Bethlehem  was  taken  up.  George  M. 
Lutz  is  Chairman  of  the  Board  of  Viewers. 
W.  E.  Martin,  Bethlehem,  Pa.,  is  Chief 
Burgess. 

The  Commissioners  of  Fayette  County 
have  notified  the  Washington  County  Com- 
missioners at  Washington,  Pa.,  that  excep- 
tions filed  in  the  matter  of  the  construction 
of  the  Brownsville  bridge  over  the  Monon- 
gahela  River  have  been  withdrawn.  .An  en- 
gineer will  start  work  on  the  proposition  at 
once. 

The  Chester  County  Board  of  Commission- 
ers. West  Chester,  Pa.,  has  been  petitioned 
by  the  citizens  of  Coatesvillc  for  the  construc- 
tion of  a  bridge  over  the  west  branch  of  the 
Brandywine  Creek  and  tracks  of  the  Phila- 
delphia &  Reading  R.  R.  at  Main  St. 

Texas. 

The  Commercial  Club  of  Orange,  Texas, 
is  agitatin.g  the  consfuction  of  a  steel  bridge 
over  the  Sabine  River  to  replace  the  ferry 
now  in  operation  at  that  place. 

Pierson  &  Co..  Houston,  Texas,  who  have 
the    contract     for     the     construction    of    the 


bridge  over  the  Brazos  River  at  Waco  for 
the  Southern  Traction  Co.,  have  started 
actual  work.  The  structure,  which  will  cost 
about  $100,000,  will  require  about  7  months 
for  completion. 

The  .Attorney  General's  Department,  .Aus- 
tin, Te.xas,  has  approved  the  issuance  of  bonds 
by  Wood  County  to  the  amount  of  $120,000 
for  the  construction  of  roads  and  bridges. 

Utah. 

The  City  Commission  of  Salt  Lake  City, 
Utah,  has  approved  the  final  plans  and  speci- 
fications prepared  by  the  Engineering  De- 
partment of  the  Denver  &  Rio  Grande  R. 
R.  for  the  construction  of  the  viaduct  over 
the  tracks  on  Fourth  St.  Work  on  the  abut- 
ments will  be  commenced  and  steel  work  will 
be  ordered  at  once.  The  approaches  to  the 
bridge  will  be  600  ft.  long  and  will  be  built 
of  concrete.  The  bridge  itself  will  be  of 
steel.  The  driveway  is  to  be  28  ft.  wide  and 
a  6-ft.  sidewalk  is  to  be  built  on  each  side. 
The  viaduct  complete  is  estimated  to  cost 
$220,000.  J.  L.  Thompson,  Salt  Lake  City, 
is  Supervisor  of  Bridges  and  Buildings  for 
the  railway. 

Virginia. 

The  Mayor  of  Roanoke,  Va.,  and  the  Board 
of  PubHc  Works  recently  held  a  conference 
to  take  up  the  matter  of  constructing  a 
temporary  wagon  bridge  across  the  river  from 
Jackson  to  Eagle  Sts.  .According  to  the  pro- 
posed plans  the  structure  will  have  a  26-ft. 
roadway  and  will  cost  $8,000. 

The  Virginia  Bridge  &  Iron  Co.,  Roanoke, 
Va.,  submitted  the  lowest  bid  at  Bucking- 
ham, Va.,  Oct.  15  for  the  97-ft..  8-in.  steel 
beam  bridge  over  the  Slate  River  in  Buck- 
ingham   County,   Va. 

Washington. 

®W.  G.  Hyatt,  .Arlington,  Wash.,  has  been 
awarded  the  contract  for  the  construction  of 
approaches  to  the  -Nooksack  River  bridge 
on  the  Guide  Meridian  road.  The  contract 
price  was   $12,555. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  has  petitioned  the  Board  of  Pub- 
lic Works  of  Seattle,  Wash.,  for  permission 
to  construct  a  Skew  pony  Howe  truss  bridge 
on  1st  Ave.  S.  bridge  near  Duwamish  .Ave. 
The  matter  was  referred  to  .A.  L.  ^'alentine. 
Supt.   of   Public  Utilities. 

ijie  Board  of  Public  Works  of  Seattle 
wash.,  has  granted  the  petition  of  the  Ore- 
gon-Washington Railroad  &  Navigation  Co. 
for  permission  to  make  alterations  to  the 
Lucile  St.  bridge  over  its  right  of  way. 

Commissioners  of  Lewis  County,  Chehalis. 
Wash.,  have  decided  to  con.struct  a  new  bridge 
over  the  Skookumchuck  River  just  west  of 
Centralia,  the  increased  travel  into  the  city 
from  the  west  making  the  structure  a  neces- 
sity. The  new  bridge  will  be  24  ft.  in  width 
and  of  steel  construction. 

.Advices  from  .Aberdeen.  Wash.,  state  that 
there  has  been  considerable  talk  relative  to 
the'  construction  of  a  bridge  at  that  place. 
but  nothing  will  be  done  before  1913.  P.  F. 
Clark  is  City  Clerk. 

Wisconsin. 

.At  a  special  meeting  at  the  Town  Hall. 
Chetek,  Wis.,  it  was  decided  to  raise  $2,.500 
for  the  construction  of  repairs  on  the  Nar- 
rows bridge.  The  county  will  appropriate 
a  like  amount  for  the  nurpose.  C.  L.  Brck- 
ken   is   Clerk  of   the   Town   Board. 

.As  a  result  of  the  recent  investi.gation 
made  by  City  Engineer  C.  V.  Kerch,  Janes- 
ville.  Wis.,  provisions  for  new  stringers  will 
probably  be  made  in  the  pronosed  plans  for 
rodccking  the   Milwaukee   St.  brid.ge. 

In  compliance  with  the  request  of  the  Cily 
Council,  Janesvillc,  Wis,,  the  Schereer  Roll- 
ing Lilt  Bridge  Co..  Chicago.  III.,  has  filed 
an  approximate  estimate  for  constructing  the 
proposed  new  bridge  over  the  Fox  River  at 
West  .Mgoma  St..  including  the  erection  of 
a    temporary    bridge    to    bo    used    while    the 
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actual  bridge  is  in  process  of  erection.  The 
estimate  was  placed  on  file  and  a  copy  has 
been  forwarded  to  W.  D.  Pence,  Engineer  of 
the  State  Railroad  Commission,  which  sug- 
gested that  such  an  estimate  and  schedule  be 
prepared  by  the  city's  soecial  Consulting  En- 
gineer. According  to  the  estimate,  which 
gives  dates  of  the  different  periods,  the  new 
bridge  should  be  completed  and  ready  for 
service  by  December  1,  1913,  at  the  latest, 
and  the  temporary  bridge  removed  a  month 
later. 


Canada. 

A  Committee  of  the  Board  of  Trade,  Ni- 
agara Falls,  Out.,  has  requested  of  Frank 
Cochrane,  Minister  of  Railways  and  Canals, 
that  a  Government  grant  of  $r)0,000  be  made 
toward  the  construction  of  the  proposed  high 
level  bridge  over  the  Old  Canal  from  the 
main  business  section  of  the  city  to  a  point 
near  the  main  line  of  the  Grand  Trunk  Ry. 
The  matter  will  be  referred  to  the  Dominion 
Ry.    Board    and    the    Government. 


Bids  will  be  received  some  time  during 
November  for  the  construction  of  the  pro- 
posed suspension  bridge  over  the  river  at 
St.  John,  N.  B.  The  Provincial  Department 
of  Public  Works,  St.  John,  N.  B.,  will  be  in 
charge   of  the   improvement. 

It  is  exnected  that  the  Chief  Commission- 
er of  Public  Works.  New  Brunswick  Prov- 
ince, St.  John,  N.  B.,  will  be  prepared  to 
receive  bids  for  the  construction  of  the  pro- 
posed steel  bridge  over  the  Miramichi  River, 
near   Newcastle,   some   time   in    December. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

^Jack  Bayou  Drainage  District  will  re- 
ceive bids  until  10  a.  m.,  Wednesday,  Oct. 
30,  1912,  for  370  acres  of  clearing  and  dredg- 
ing eleven  miles  of  open  ditch,  containing 
.517,000  cu.  yds.  Specifications  free  from  W. 
F.  Strangewavs,  Chairman,  Southern  Trust 
Bldg.,    Little    Rock,    Ark. 

California. 

®Walker  Bros.,  El  Centro.  Cal.,  have  been 
awarded  the  contract  at  14%  cts.  per  cu.  yd., 
for  constructing  five  miles  of  canal  for  the 
Superior  Water  Co.,  No.  .5,  requiring  .300,000 
cu.  yds.  of  excavation.  The  canal  is  to  be 
about  50  miles  long  and  bids  on  additional 
sections  will   be  called   for  shortly. 

Petitions  are  being  circulated  to  call  an 
election  in  the  Modesto  Irrigation  District, 
Modesto,  Cal..  to  vote  on  the  issuance  of 
$110,000  of  bonds  for  irrigation  improve- 
ments. It  is  expected  that  this  election  will 
be  held  early  next  year. 

City  Trustees  of  San  Mateo  have  approved 
the  report  for  plans  and  specifications  for  tlie 
permanent  levees.  D.  Bfomfield  is  City  En- 
gineer. 

Colorado. 

.Advices  from  Durango  state  that  contracts 
have  been  let  for  a  large  irrigation  project  in 
Montezuma  County,  which  will  reclaim  3."iO,- 
000  acres  of  land  and  will  cost  about  Jo.ono,- 
000.  The  reservoir  will  hold  flood  waters  of 
the  Dolores  River.  This  is  the  project  backed 
by  Senator  George  E.  West  of  Durango  and 
Senator   Frank  E.  Gore  of   Denver. 

The  Box  Creek  Reservoir  Co.  at  a  re- 
cent meeting  at  Ordway,  Colo.,  voted  to 
sell  bonds  to  the  amount  of  $1'2,000  for  the 
purpose  of  repairing  and  resurfacing  the 
dam  and  spillway  at  the  reservoirs,  some 
IG  miles  north  of  Ordway,  in  the  Box 
Springs   neighborhood. 

Florida. 

City  Council  of  Kissimmee,  Fla.,  will  call 
for  bids  in  a  few  days  on  the  construction  of 
a  2%  mile  drainage  canal,  estimated  to  cost 
about  $7,00il.  R.  H.  Ludlam  is  City  Engi- 
neer. 

Illinois. 

•|*Bids  will  be  received  until  2  p.  m.,  Oct. 
25,  by  Board  of  Local  Improvements,  Tay- 
lorville.  111.,  for  the  construction  of  the  im- 
provement of  the  Wabash  surface  drainage 
district  in  the  city.  The  work  will  include 
the  following  quantities:  1,852  ft.  of  24-m. 
vit.  tile,  av.  depth  9  ft.;  510  ft.  of  15-in. 
tile,  av.  depth  b  ft. ;  825  of  15-in.  vit.  tile,  av. 
depth  ()  ft. :  935  ft.  of  15-in.  vit.  tile,  av. 
depth  6.5  ft. ;  275  ft.  of  12-in.  vit.  tile,  av. 
depth  5  ft. :  365  ft.  of  12-in.  vit.  tile,  av. 
depth  (1.5  ft.:  360  ft.  of  10-in.  vit.  tile,  av. 
depth  3.5  ft. ;  425  ft.  of  8-in.  vit.  tile.  av. 
depth  3.5  ft.;  30  ft.  of  C-in.  vit.  tile,  av. 
depth  3.5  f  t. ;  4  inlets;  4  combined  manholes 
and  catch  basins ;  retaining  wall  at  outlet ;  24 
ft.  48  ft.  24-in.  cast  iron  pipe  underneath 
railroad.  J.  S.  Michels  is  City  Engineer.  T. 
J.  Downey  is  President  and  Newton  Corn  is 
Secy,  of  the  Board. 


Louisiana. 

•j«Bids  will  be  received  until  noon.  Oct. 
22,  by  Board  of  State  Engineers,  Room  213, 
■New  Orleans  Court  Bldg..  New  Orleans.  La., 
for  the  construction  of  the  following  named 
levee  work  on  the  Mississippi  River  left  bank. 
St.  John  the  Baptist  Parish,  La. :  Cornland 
Levee — New  levee ;  approximate  contents. 
35,000  cu.  yds.  Deposit  required,  $1.50. dO: 
bond  required,  $1,750.00.  Cash  to  the  amount 
of  deposit  required  must  accompany  each  pro- 
posal. Checks,  certified  or  otherwise,  will  not 
be  accepted  as  cash.  The  right  to  reject  any 
or  all  proposals  is  reserved.  Other  informa- 
tion as  to  location,  cliaracter  of  work,  terms 
of  payment,  regulations  governing  manner  of 
submitting  proposals,  signing  of  contract,  etc., 
may  be  obtained  at  the  office  of  the  Board 
of  State  Engineers.  Luther  E.  Hall  is  Gov- 
ernor of  Louisiana.  Frank  M.  Kerr  is  Chief 
State   Engineer. 

©Contracts  for  about  648,0(Mi  cu.  yds.  of 
levee  work,  bids  for  which  were  opened  Oct. 
10  by  Capt.  C.  O.  Sherrill,  U.  S.  Engmcer, 
New  Orleans,  La.,  have  been  let  as  follows : 
Cowpen  Neck  levee,  9,600  cu.  yds.,  at  22.9 
cts.,  and  West  Texas  levee,  2-56,000  cu.  yds., 
at  22.9  cts.,  to  E.  H.  Jackson,  Natchez,  Miss. ; 
St.  Francis  Church  levee.  1.57.000  cu.  yds.,  at 
23.4  cts..  to  Israel  R.  Bobbitt,  Wrightsville, 
Ark. ;  Lakeland  levee,  66,000  cu.  yds.,  at  25 
cts.,  and  Bagatelle  levee,  05,000  cu.  yds.,  at 
25  cts..  to  Southern  Dredging  Co.,  Mobile, 
.Wa.;  St.  Elmo  Icvco,  95.000  cu.  yds.,  at 
22..33  cts.,  to  Frey  Bros..  New  Orleans,  La. 

The  Board  of  Commissioners  of  Bayou, 
Conway  Drainage  District,  at  a  recent  meet- 
ing at  Belle  Helene  organized  by  electing 
the  following  officers :  Jonas  Weil,  presi- 
dent ;  John  T.  Many,  vice  president ;  B.  J. 
Vega,  secretary  and  treasurer.  This  project 
comprises  the  drainage  of  some  50,000  acres 
of  land  in  the  Fifth  and  Sixth  wards  of  As- 
cension Parish. 

Michigan. 

According  to  the  repurl  of  Countv  Drain 
Commissioner  Walter  R.  Carven,  '  Mason, 
Mich.,  proceedin.gs  have  been  commenced, 
survey  made  and  all  right  of  way  partially 
secured  on  Wolf  Creek  drain,  lying  in  Ing- 
ham, Livingston  and  Shiawasse  counties ; 
Lewis  drain  in  Leroy  township,  the  Tal- 
madge  in  Vevay,  and  Leslie  and  the  Barnes 
in  Delhi.  Right  of  way  has  been  secured  on 
the  Reynolds  drain  lying  in  Ingham  and 
Clinton  counties.  Survey  has  been  made  on 
the  McMahon  drain  in  Leroy  and  White  Oak. 
Seven  drains  that  have  been  asked  for  have 
been  declared  necessary  to  the  public  health, 
convenience  and  welfare  by  the  various  town- 
ship boards,  are  the  Potter  in  Locke  town- 
ship. Clawson  in  Ingham  and  Clinton  coun- 
ties, Bennett  in  Meridian  and  Lansing  town- 
ships. Pratt  in  Lansinsj  township,  Gretten- 
berger  in  Meridian.  Richards  in  Lansing. 
Kenfield  in  .Aurelius.  F.  W.  Dingman  and 
others  want  a  drain  in  .Maiedon  and  E.  T. 
Elliott,  highwav  commissioner  of  .'Vurelius 
township,  asks  for  a  drain  in  his  precinct. 

Minnesota. 

•f'Bids  will  be  received  until  2  p.  m.,  Oct. 
29.  by  Board  of  County  Commissioners,  Slay- 


ton,  Minn.,  for  the  construction  of  Murray 
County  Ditch  No.  2t!,  18,233  ft.  long  and  esti- 
mated to  include  about  34,442  cu.  yds.  of  ex- 
cavation. The  cost  of  the  work  will  amount 
to  about  $;j,810.  .A  certified  check  for  lO  per 
cent  the  amount  bid  must  be  filed  with  each 
proposal. 

Mississippi. 

®The  Northern  Construction  Co.,  Elkhart, 
Ind.,  has  been  awarded  the  contract  for  con- 
structing a  dredge  ditch  for  the  Mississippi 
Delta  Planting  Co.  The  work  calls  for  the 
construction  of  8  miles  of  dredge  ditches,  of 
which  7  miles  is  main  ditch  and  1  mile  lateral. 
The  lateral  ditch  and  2  miles  of  the  main 
ditch  have  a  14-ft.  bottom  and  1V4  miles  of 
main  ditch  have  a  16-ft.  bottom  and  the  re- 
rnainder  has  a  bottom  width  of  20  ft.  The 
side  slopes  are  l.l.-  The  average  cut  is  8.8 
ft.,  the  maximum  13.6  ft.  There  are  13  sta- 
tions having  a  cut  exceeding  12  ft.  The 
yardage  in  the  main  ditch  is  230,lili0  cu.  vds. 
and  the  branch  ditch  19,liO0.  The  work  is 
located  in  the  southern  part  of  Bolivar 
County,  Miss.,  near  the  station  of  Scott,  on 
the  Yazoo  &  Mississippi  Valley  Railroad,  135 
miles  south  of  Memphis.  Bids  were  opened 
Oct.   15  at  Memphis,  Tenn. 

®Bids  were  opened  Oct.  16  by  the  U.  S. 
Engineer,  Vicksburg,  Miss.,  for  constructing 
about  1.471,1111(1  cu.  yds.  of  earthwork  in  the 
Third  District.  The  accepted  bids  were  as 
follows :  Lower  Yazoo  Levee  District,  Miss. 
—  Fatherly,  Richards  &  Co..  Greenville,  Miss., 
Rosedale  levee.  Il(».(l0ii  cu.  vds.,  21  cts..  Lake 
Beulah  leve<e.  Sec.  1.  llO.iltio' cu.  yds..  91.5  cts.. 
Sec.  2,  1,000,000  cu.  vds.,  23.83  cts..  Sec.  3.  90,- 
000  cu.  yds.,  23.83  cts.;  Balesbed  levee,  1.35.iiOO 
cu.  yds.,  R.  T.  Clark  &  Co..  Natchez,  Miss.. 
24.9  cts. ;  Fitters  levee,  16.5,000  cu.  yds.,  J.  M 
Sullivan,  Montgomery,  .■\la..  27.89  cts.  Upper 
Tensas  Levee  District.  .Ala.  and  La. — .Vrkaiisas 
River  spur  dike,  .Ark.,  24,iiOO  cu.  vds..  Roach. 
Stan.sell  &  Co.,  Memphis.  Tenn.,  .33  cts.;  Mid- 
dle Place  levee,  .Ark.,  50,00(1  cu.  yds..  Roach. 
Stansell  &  Co.,  34  cts.;  R.  R.  Enlargement. 
Ark..  100.(100  cu.  yds.,  \V.  T.  &  E.  M.  Low- 
rance  &  Co.,  Luna  J^anding.  .Ark.,  29.9  cts.; 
Panther  Forest  levee,  .Ark.,  Sec.  1,  125.000  cu. 
yds.,  W.  T.  &  E.  M.  Lowrance  &  Co..  31  cts.. 
Sec.  2.  12.5,000  cu.  yds.,  W.  T.  &  E.  M.  Low- 
rance, .37  cts.;  Panther  Forest  Levee,  .Ark.. 
3(.',0(i0  cu.  yds.,  W.  T.  &  E.  M.  Lowrance  & 
Co.,  33  cts.;  Bcllevne  levee.  Ark..  6.0.iHi(i  cu- 
yds..  Roach,  Stansell  &  Co.,  .34  cts.;  Upper 
Leland,  Ark..  .50,000  cu.  yds..  Roach,  Stansell 
&  Co.,  34  cts. ;  Lake  Providence  levee.  La.. 
150,000  cu.  yds..  Roach.  Stansell  &  Co.,  24 
cts.;  Red  River,  Avoyelles  Parish,  La.,  U. 
Roy,  V.  Deville  and  J.  .A.  Brouillette,  Marks- 
ville..  La.,  Section  441  miles  below  Filton. 
Ark.,  1,5itO  cu.  yds.  at  20  cts..  Section  441.4 
miles  b'clow,  7,000  cu.  yds.  at  20  cts.,  Section 
446.25  miles  below,  2,5(i0  cu.  yds.,  at  21.5  cts.. 
Section  44(i.27  miles  below,  at  29.75  cts. 

Nebraska. 

®Bids  were  opened  Oct.  9  by  Robert  Lemp- 
ka.  Secretary  Drainage  District  No.  I,  Te- 
cumseh.  Neb.,  for  construction  of  ditches  and 
levee,  the  contract  being  awarded  to  O.  P. 
Herrick,    Des  Moines,    la.,    at    $98,695.      The 
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vyork   includes   about   23  miles  of   main   ilitch 
and   7    miles   of   laterals. 

Nevada. 

4-Bids  will  be  received  until  2  p.  m.,  Nov. 
21,  by  U.  S.  Reclamation  Service,  Fallon, 
Nev.,  for  furnishing  gates,  valves,  operating 
machinery  and  appurtenances  for  Lahontan 
Dam,  Truckee-Carson  Project,  Nev.  A.  P. 
Davis  is  .'\cting  Director.  Official  advertise- 
ment  will   be    found   elsewhere   in   tliis    issue. 

Ohio. 

^Bids  will  be  received  until  lo  a.  m.,  Oct. 
26,  by  J.  M.  Fisher,  Clinton  County  Auditor. 
Wilmington,  O.,  for  the  construction  of  the 
C.  R.  Oglesbee  ditch  in  Union  Township. 
Place  of  sale  at  the  village  of  Gurneyville, 
Clinton    County,    O. 

Texas. 

The  .\tascosa  \'alley  Irrigation  Co.,  a 
Texas  corporation  with  $120,000  paid  up 
capital,  has  purchased  -1,000  acres  of  land  in 
the  artesian  belt  adjacent  to  the  Atascosa 
River,  and  will  place  same  under  irrigation. 
A  number  of  12-in.  artesian  wells  are  to  be 
sunk  at  once.  Colonization  contracts  cover- 
ing   3,nOO    acres    have    been    made    and    l.OOO, 


acres  are  now  being  cleared  for  immediate 
cultivation.  The  companv  has  secured  8,200 
acres  adjoining  its  present  holdings  to  con- 
tinue development  work  upon  when  that  un- 
der way  is  completed.  The  town  of  Cough- 
ran,  on  the  San  Antonio,  Uvalde  &  Gulf 
R.  R.  is  on  the  company's  lands.  Plans 
financed  include  the  building  of  a  cannery  to 
be  in  operation  next  summer.  W.  L.  Dunne, 
General  Industrial  and  Civil  Engineer  Prac- 
tice, 212  Gibbs  building,  San  .\ntonio.  is  in 
charge  of  development,  with  L.  S.  Bryant, 
O'Brion  Block,  Pieasanton,  as  resident  engi- 
neer. 

Owners  of  (5,0(10  acres  of  land  along  the 
Atascosa  River  are  about  to  organize  an  ir- 
rigation company  and  will  develop  their  hold- 
ings for  colonization  purposes.  VV.  L.  Dunne, 
C.  E.,  212  Gibbs  Bldg.,  San  Antonio,  is  mak- 
ing preliminarv   surveys. 

St.  Louis  and  San  Antonio  parties  have  se- 
cured option  on  17,200  acres  of  land  along  the 
Nueces  River  in  McMullen  and  Live  Oak 
Counties,  and  if  the  preliminary  surveys 
prove  the  project  practicable  will  organize  a 
development  comnan--  for  the  irrigation  of 
about  10,0(J0  acres.  Preliminary  work  has 
been  in  proo;ress  for  several  weeks  in  charge 
of  W.  L.  Dunne,  C.  E.,  212  Gibbs  Bldg.,  San 
.\ntonio. 


Utah. 

®The  Ogden  River  Reservoir  Co.,  Win. 
Glassmann,  President,  :Wil  24th  St.,  Ogden. 
Utah,  on  Oct.  12  awarded  the  contract  for 
constructing  the  first  40  ft.  of  the  dam  on  the 
south  fork  of  the  Ogden  River  to  the  Gillis 
Construction  Co..  Salt  Lake  City,  Utah.  The 
material  will  be  furnished  bv  the  reservoir 
companv.  The  total  cost,  including  labor  and 
material,   will  be   about  $2":ti.iMHi, 

Washington. 

The  Kittitas  Reclamation  District  will  be 
prepared  to  construct  its  irrigating  canal  and 
other  works  within  the  next  few  months.  The 
engineer's  plans  and  specifications  are  now 
ready  for  inspection,  and  it  is  suggested  to 
those  interested  in  the  construction  work, 
that  the  weather  conditions  are  now  more 
faTorable  for  the  inspection  of  the  line  than 
they  will  be  in  a  month  or  two  hence.  Frank 
C.  Kelsey,  Ellensburg,  Wash.,  is  Chief  Engi- 
neer :  C.  W.  Johnson,  Ellensburg,  is  Secre- 
tary. 

Canada. 

•J«Bids  will  be  received  until  Nov.  29  by 
Robert  J.  Richardson,  Clerk,  Stanley  Town- 
ship. Varna.  Ont.,  for  drainage  work  esti- 
mated to   include  30,."(l0  cu.  yds. 


WATER-WORKS 


Alabama. 

Steve  Smith  has  been  awarded  the  contract 
by  the  Birmingham  Waterworks  Co.  to  lay  a 
6-in.  water  main,  9.2(XI  ft.  long,  from  Rosedale 
to   Edgewood.     Work   will   begin   at   once. 

Arkansas. 

4«Bids  will  be  received  until  noon,  Nov. 
11,  by  the  Board  of  Water  Works  Commis- 
sioners, Water  Works  Improvement  District 
No.  1,  Magnolia,  .Ark.,  for  furnishing  all 
material  and  complete  waterworks  system. 
Herbert  W.  Wright,  Winnfield,  La.,  is  Con- 
sulting Engineer.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  noon,  Nov.  11, 
by  Board  of  Water  Works  Commissioners  of 
Water  Works  Improveinent  District  No.  1, 
Magnolia,  Ark.,  for  fiirnishing  all  material 
and  constructing  a  complete  water  works  sys- 
tem. Copies  of  these  specifications  and  plans 
will  be  furnished  upon  application  to  Herbert 
W.  Wright,  Consulting  Engineer,  Winnfield. 
Louisiana,  provided  application  is  accom- 
panied by  certified  check  for  the  sum  of  $.j 
to  cover  cost  of  same. 

California. 

The  Board  of  Trustees  of  Watts.  Calif., 
have  been  petitioned  to  call  a  bond  election 
in  the  sum  of  $22,000  for  the  making  of  ex- 
tensions to  the  water  system,  and  relaying 
water  mains. 

The  City  Trustees  of  Suisun,  Calif.,  have 
decided  to  bond  the  municipality  for  money 
to  build  a  new  pipe  line  to  the  new  wells. 

The  citizens  of  Fowler,  Calif.,  at  a  recent 
election  voted  bonds  to  the  amount  of  $4">,- 
000  for  the  installation  of  a  waterworks  sys- 
tem and  a  sewerage  system. 

Consultin.g  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  have  ap- 
praised the  value  of  the  water  systems  of 
Riverside,  Calif.,  at  $1,117,405,  divided  as  fol- 
lows: Value  of  domestic  system  Riverside 
Water  Co.,  $")03,238:  value  of  domestic  and 
irrigation  systems  .Artesia  Water  Co.,  $16fi,- 
564;  value  of  Kyes  .Addition  domestic  sys- 
tem, $15.522 :  total  value  three  water  sys- 
tems, $775,324 ;  cost  of  combining  systems 
and   making  extensions,  $.342,081. 

The  Montague  Water  Co.,  Montague. 
Calif.,    has   been    incorporated   with   a   capital 


stock  of  $10,000  for  the  purpose  of  boring 
wells  for  municipal  water.  The  Directors 
are  Dr.  G.  W.  Dwinnell,  .A.  C.  Harlow,  W. 
L.  Caldwell,  Charles  Simon  and  G.  H.  Cham- 
bers. 

Florida. 

®I.  C.  Mischler,  514  McCallie  Ave.,  Chat- 
tanooga, Tenn.,  has  been  awarded  the  con- 
tract by  the  town  of  Fort  Lauderdale,  Fla.. 
for  the  construction  of  a  water  works  sys- 
tem at  $28,858.  Plans  and  specifications  were 
prepared  by  the  Southern  States  Engineering; 
Co..  Memphis,  Tenn.  Bids  were  opened  Oct. 
12  by  D.  D.  Oliver,  Town  Clerk. 

The  citizens  of  Largo,  Fla.,  at  a  recent  elec- 
tion voted  the  issuance  of  bonds  to  the 
amount  of  $10,000  for  the  construction  of  a 
waterworks  plant  and  an   electric  light   plant. 

An  election  will  be  held  in  Mulberry,  Fla.. 
on  Oct.  22  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  installation  of  a 
water  works  system  and  a  sewerage  system. 

Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
30,  by  R.  F.  Johnson,  City  Clerk,  Assump- 
tion, III.,  for  one  steel  tank.  A  certified 
check  for  $200  must  be  filed  with  each  l)id. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

®The  Board  of  Local  Improvements  of 
North  Chicago.  111.,  has  awarded  the  con- 
tract for  the  laying  of  a  water  main  on  Lake 
Side  .'\ve..  17th  St.,  Lenox  sub-division,  to 
Bartlette  &  Co.,  of  Evanston,  III.,  at  $4.71)3, 
and  for  water  extension  on  2oth  St.,  from 
Commonwealth  Ave.  to  Kristian  Ave.,  and 
on  portion  of  Harvey  and  Grove  Aves.,  to  T. 
i;.  Eiglehart,  Chicago,  at  $1,378. 

Mr.  Walter  C.  Hoy  reports  that  he  hai; 
been  making  good  progress  on  his  contract 
for  trenching  for  the  water  works  pipe  Hue 
at  Crystal  Lake,  111.,  but  has  recently  struck 
a  stratum  of  large  boulders  which  is  retard- 
ing  work   considerably. 

Indiana. 

The  City  Council  of  Logansport,  Ind.,  has 
passed  a  resolution  to  submit  to  the  voters 
of  the  city  a  bond  issue  for  the  erection  of 
a  water  filtration  plant.  The  bonds  will  be 
in  the  sum  of  $(iO,000  and  the  election  will 
be   held   at   the   regular   November   election. 


Kansas. 

The  citizens  of  Cimarron,  Kans.,  recently 
voted  bonds  for  the  improvements  and  ex- 
tension of  the  present  waterworks  system 
and  for  building  or  buying  an  electric  light 
plant.  A  soft  well  will  be  drilled  and  a  num- 
ber of  water  mains  and  laterals  will  be  put  in. 

Kentucky. 

.An  election  will  be  held  in  Henderson.  Ky.. 
ne.xt  month  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $80.(J00  for 
the  construction  of  a  filtration  plant.  Wm. 
Sieber  is  Supt.  of  w-ater  works.  Wm.  H. 
Klee  is  chairman  of  the  Board  of  Water 
Commissioners. 

The  Hazard  Water  Co..  Hazard.  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $10,- 
000  by  J.  E.  Johnson.  J.  L.  Morrison  and  B. 
P.   Wooton. 

Louisiana. 

The  Municipal  Light  &  Water  Commission 
of  Donaldsville.  La.,  has  succeeded  in  obtain- 
ing $40,000  for  the  installation  of  Diesel 
engines  and  other  improved  machinery.  The 
plans  include  the  erection  of  a  new  build- 
ing, with  brick  walls  and  concrete  floor. 

Maryland. 

®Brady  Bros.,  Frostburg.  Md..  have  been 
awarded  the  contract  for  building  the  new 
waterworks  of  Westernport.  Md..  at  an  es- 
timated cost  of  $80,000.  The  construction 
work  will  include  7  miles  of  pipe  line  of  10- 
in.  main,  a  l,000,(10(l-gal.  reservoir  of  con- 
crete and  a  concrete  dam  wall.  This  dam 
will  be  built  on  the  Savage  River,  three  miles 
from  the  Piedmont  dam.  The  pipe  line  will 
cross  the  Savage  River  nine  times.  The  sys- 
tem will   be  by  gravity. 

Massachusetts. 

®John  Bowes  of  Cohoes,  N.  V..  has  been 
awarded  the  contract  at  A,gawain.  Mass.,  for 
the  laying  of  1!I,000  Hn.  ft.  of  8-in.  cast  iron 
pipe  at  $0.26.  Bids  were  opened  on  Sept. 
30  by  the   Board  of  Water  Commissioners. 

Preliminary  work  on  the  storage  reservoir 
at  Granville,  Mass.,  lor  the  town  of  West- 
field,  Mass..  has  not  been  commenced.  Con- 
sulting Engineer  James  L.  Tighe,  18!>  High 
St..   Holyoke,   Mass..   has  prepared   the  plans. 
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Town  Engineer  John  L.  Hyde  is  engineer  in 
charge. 

The  Water  Board  of  Gloucester,  Mass., 
will  construct  a  water  main  from  Concord 
St.  to  Cole's  Island,  a  distance  of  about  three 
miles,  at  an  estimated  cost  of  $10,000.  The 
line  will  be  8  and  10  ins.  in  diameter.  John 
W.  Moran  is  Supt. ;  Winslow  Webber  is  City 
Engineer. 

Michigan. 

The  City  Council  of  Big  Rapids,  Mich.,  has 
ordered  another  election  held  Oct.  29  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
in  the  sum  of  $50,000  for  the  rebuilding  of 
the   waterworks. 

Minnesota. 

An  election  will  shortly  be  held  in  Shapo- 
kee.  Minn.,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $10,000  for 
the  making  of  e.xtensions  to  the  waterworks 
system.  H.  P.  Marx  is  chairman  Water- 
w'orks   Commission. 

The  city  of  Albert  Lea,  Minn.,  has  re- 
jected all  bids  received  Oct.  11  for  the  con- 
struction of  3,744  ft.  of  6-in.  water  main,  in- 
cluding 3  fire  hydrants  and  7  gate  valves. 
The  matter  has  been  placed  in  charge  of  the 
waterworks  committee,  Martin  Blacklin, 
Chairman.     C.  J.  Dudley  is  City  Clerk. 

Missouri. 

The  Fire  &  Water  Board  of  Kansas  City, 
Mo.,  has  urged  the  Mayor  and  City  Council 
to  consider  the  construction  of  two  reservoirs 
with  a  capacity  of  8,000,000  gals,  at  Quindaro 
pumping  station. 

The  City  Council  of  Memphis,  Mo.,  has  re- 
tained Consulting  Engineers  Rollins  &  West- 
over,  Beals  BIdg.,  Kansas  City,  Mo.,  to  make 
surveys  and  furnish  estimates  of  the  cost  of 
installing  a  waterworks  system  and  a  sewer- 
age system.  The  Council  plans  to  issue  bonds 
and  let  the  contracts  for  the  improvements 
at   an  early   date. 

Montana. 

Following  bids  were  received  by  the  town 
of  Cascade,  Mont.,  recently  for  the  installa- 
tion of  a  jvaterworks  system ;  the  bids  might 
be  rejected:  L.  W.  Schruth.  Fargo,  N.  D., 
$18,870 ;  Piper  Construction  Co.,  Great  Falls, 
Mont.,  $19,711;  Lindstrom  &  Oren,  Billings, 
Mont.,  $18,514:  Two  Miracle  Co.,  Kalispel, 
Mont.,  $21,241. 

Nebraska. 

®The  City  Council  of  Omaha,  Nebr..  has 
let  contracts  for  building  new  water  mains 
to  the  Midwest  Engineering  Co.,  in  five  dis- 
tricts, to  W.  S.  Doll,  in  four  districts;  and  to 
the  Katz  Construction  Co.,  in  three  districts. 
The  average  cost  per  district  is  close  to  Sl,- 
000.  Four  new  water  main  districts  were 
ordered  created. 

New  Jersey. 

®Richard  Hafenian  of  Howell,  N.  J.,  has 
been  awarded  the  contract  to  install  a  water- 
works svstem  at  the  State  Tuberculosis  Sani- 
tarium  at   Glen    Gardner,   N.  J.,   for  $10,000. 

The  citizens  of  Pitman,  N.  J.,  have  been 
asked  to  vote  Nov.  26  on  the  question  of 
municipal  ownership  of  the  waterworks  sys- 
tem. 

New  York. 

•J«Bids  will  be  received  until  11  a.  m.,  Oct. 
29,  by  Lieut.  H.  R.  Oldfield,  Quartermaster, 
Fort  Hamilton,  N.  Y.,  for  furnishing  all  ma- 
terial and  labor  in  renewing  water  connec- 
tions and  plumbing  in  building  No.  35,  offi- 
cers' quarters.  Fort  Hamilton,  N.  Y. 

©Martin  &  Stewart,  New  Kensington,  N. 
Y.,  have  been  awarded  the  contract  by  the 
Board  of  Commissioners,  Water  District, 
Locke,  N.  Y.,  for  the  construction  of  a  com- 
plete waterworks  system  at  $8,612.  The  prin- 
cipal items  are  approximately  as  follows : 
9,000  lin.  ft.  trenching  and  laying,  4,  6  and 
8-in.  C.  I.  pipe.  Furnishing  160  tons  4,  6,  8 
and  10-in.  C.  I.  pipe,  6,000  lbs.  special  castings. 


Furnishing  and  setting  13  hydrants,  9  stop 
valves,  4,  6,  8  and  10-in.,  7  valve  boxes.  Fur- 
nishing material  and  building  concrete  dam. 
90  cu.  yds.  concrete  masonry.  Bids  were 
opened  Oct.  12. 

The  Eureka  Filter  Co.  has  been  incorpor- 
ated with  a  capital  stock  of  $500,000.  The 
incorporators  are  Franz  Kietemann,  Brook- 
Ivn;  Harold  P.  Davis,  New  York  City,  and 
David  A.   Chase,  Jamaica,   New  York. 

North  CaroUna. 

The  Board  of  Aldermen  of  Spencer,  N.  C, 
has  decided  in  favor  of  purchasing  the  plant 
of  the  Spencer  Water  Co.,  provided  a  satis- 
factory price  can  be  agreed  upon.  Apprais- 
ers of  the  plant  have  placed  the  value  at 
$29,000. 

Ohio. 

4-Bids  will  be  received  until  noon,  Oct.  31. 
bv  Charles  W.  Stage,  Director  of  Public 
S'afetv,  Cleveland,  O.,  for  furnishing  and  in- 
stalling two  electrically  driven  pumps  for 
Cooley  Farms,  Infirmarj^  Division,  Warrens- 
ville,  O.     H.  F.  Stilmann  is  Secretary. 

•J«Bids  will  be  received  until  noon,  Nov.  19, 
bv  H.  H.  Canfield,  Clerk,  Cleveland  Heights, 
at  his  office.  309  Beckman  Bldg.,  Cleveland, 
O.,  for  furnishing  the  material  and  labor  nec- 
essary for  the  improvement  of  Colonial 
Drive,  from  the  center  line  of  Oak  Road 
to  the  north  line  of  Euclid  Heights  Boule- 
vard, by  constructing  a  6-in.  water  main 
therein,  according  to  the  plans  and  specifica- 
tions on  file  at  the  office  of  said  Clerk  at  the 
Town  Hall  and  at  the  office  of  F.  A.  Pease 
Engineering  Co.,  931  Williamson  Bldg., 
Cleveland,  O. 

•I»Bids  will  be  'received  until  noon,  Oct.  26, 
by  Board  of  Public  Affairs,  Clyde,  O.,  for 
extending,  repairing  and  improving  the  water- 
works system  and  electric  li.ght  plant.  H.  B. 
Diram  is  Clerk  of  the  Board. 

Oregon. 

The  Town  of  Beaverton,  Ore.,  will  sell 
bonds  on  Nov.  1  for  the  purpose  of  defray- 
ing the  cost  and  expense  of  constructing 
within  the  corporate  limits  of  the  town  a 
gravitv  water  system.  The  bonds  are  in  the 
sum  of  $12,300.  C.  H.  Fry  is  Town  Re- 
corder. 

Pennsylvania. 

©Following  bids  were  received  by  the  In- 
stitution at  Polk,  Pa.,  for  constructing  elec- 
tric pump  station  and  transmission  line ; 
Chest  &  Fleming,  Union  Bank  Bldg..  Pitts- 
burgh, Pa.,  Engineers.  (1)  stands  for  bid 
on  pump  station  and  intake  and  2  high  serv- 
ice pumps ;  (2)  transmission  line.  C.OOO  ft. ; 
(3)  extra  concrete.  Class  (B)  25  yds.;  (4) 
extra  earth  excavation,  50  vds. :  Pitt  Con- 
struction Co..  Pittsburgh,  Pa.,  (1)  $9,597; 
(2)  $0.45,  (Z)  $8.  and  (4)  $0.75.  New  York 
Continental  Jewell  Filtration  Co..  New  York 
City,  (1)  $8,200,  (2)  $0,42,  (3)  $7.50,  and  (4) 
$1.25.  R.  C.  Huntsman  Co.,  Pittsburgh.  (1) 
$7,668,  (2)  $0.42,  (3)  $6.50,  and  (4)  $1.25.  ' 
Pihl  &  Miller.  Pittsburgh,  (1)  $8,165,  (2) 
$0.42,  (3)  $8.50,  and  (4)  $1.25;  (awarded 
contract.) 

According  to  advices  from  Warren,  Pa., 
the  Supreme  Court  has  restrained  the  bor- 
ough from  issuing  bonds  for  the  purchase 
of    the    waterworks    plant. 

The  Schuylkill  Haven  Gas  &  Water  Co., 
Schuylkill  Haven,  Pa.,  has  increased  its  capi- 
tal stock  from  $100,000  to  $.300,000. 

The  Marysville  Water  Co.,  Marysville.  Pa.. 
has  issued  bonds  to  the  amount  of  $35,000  for 
improvements  to   its   service   in   Marysville. 

Texas. 

®The  City  Council  of  Coleman.  Tex.,  has 
contracted  with  S.  J.  Hindman  of  Houston, 
Tex.,    to    sink    an    artesian    well,   at   $2,500. 

The  Mayor  of  El  Paso,  Tex.,  has  called  a 
bond  election  for  Oct.  29  for  the  purpose  of 
voting  on  the  issuance  of  bonds  in  the  sum 


of  $200,000  for  waterworks  extensions,  $15.0,- 
000  for  lengthening  the  sewer  system,  and 
$50,000  for  new  streets. 

Washington. 

.•\n  election  will  be  held  in  Wenatchee, 
Wash.,  on  Nov.  5  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$27,000    for    the    laying   of    water    mains. 

.A.n  election  will  be  held  in  Centralia,  Wash., 
on  Dec.  10  for  the  purpose  of  voting  $.300,- 
000  in  bonds  for  the  purchase  of  the  local 
water  plant  of  the  Washington-Oregon  Cor- 
poration, and  the  construction  of  a  municipal 
gravity  water  system  from  the  headwaters- 
of  the  New^aukum  River.  The  plant  will  cost 
$135,000,  the  balance  to  be  spent  on  the  grav- 
ity system.  I..  Mabel  Lee  is  City  Clerk. 
Stanley  Macomber  is  City  Engineer. 

Plans  are  being  prepared  by  the  City  Com- 
missioners of  Chehalis,  Wash.,  for  the  in- 
stallation of  a  municipal  gravity  water  sys- 
tem. The  Washington-Oregon  Corporation, 
at  present  operating  a  waterworks  system  ir> 
Chehalis.  has  refused  an  offer  of  $50,000  for 
its  plant  which  was  made  by  the  city.  F. 
O.  Blair  is  Citv  Engineer.  Wm.  Brunsing  is 
City  Clerk. 

West  Virginia. 

The  city  of  Adamston.  W.  Va.,  plans  the 
installation  of  a  waterworks  system  for 
which  bonds  were  voted  some  time  ago  by 
the  citizens. 

The  City  Council  of  Wheeling,  W.  Va.,  has 
passed  an  ordinance  providing  for  the  pur- 
chase of  a  2,000,000-gal.  pump  for  the  water 
works.    W.  J.  Scroggins  is  Waterworks  Supt. 

Wisconsin. 

®J.  T.  McCarthy,  407  Sixth  Ave.  So.,  Min- 
neapolis, Minn.,  has  been  awarded  the  con- 
tract by  the  Village  Board  of  Turtle  Lake. 
Wis.,  for  drilling  a  well  200  ft.  deep  and  fur- 
nishing casings  therefor  for  the  waterworks 
system  about  to  be  installed  by  the  village. 
The  contract  price  is  $3.25  for  10-in.,  and  $'i 
for  8-in.     Bids  were  opened  Oct.  14. 

The  City  Council  of  La  Crosse,  Wis.,  has 
accepted  the  plans  and  specifications  of  Con- 
sulting Engineers  Alvord  &  Burdick,  Hart- 
ford Bldg.,  Chicago,  111.,  for  the  new  water- 
works plant.  Jas.  T.  Day,  President  of  Board 
of  Public  Works,  is  in  charge. 

Canada. 

4*Bids  will  be  received  until  Nov.  8  by  the 
City  of  St.  Boniface,  Man.,  for  the  supply 
and  erection  of  a  variable  speed  motor  and 
a  motor-driven  pump  capable  of  delivering 
either  1,000.000  or  1,500,000  Imp.  gallons  per 
24  hours.  The  pump  must  be  capable  of  de- 
livering either  of  these  quantities  against  a 
pressure  of  65  lbs.  (domestic  pressure)  and 
100  lbs.  (fire  pressure).  The  current  supply 
in  pump  house  is  .550  volts,  3  phase,  alternat- 
ing. Plans  showing  layout  and  available 
space  may  be  obtained  at  the  City  Engineer's 
office.  Each  tender  must  be  accompanied  by 
a  marked  cheque  or  cash  equal  to  5  per  cent 
of  the  amount  of  tender.  Tenders  to  be 
addressed  to  J.  B.  Cote,  City  Clerk. 

4*Bids  will  be  received  until  Oct.  24  by  W. 
-\.  Duncan,  City  Clerk,  New  Westminster, 
B.  C.,  for  the  supply  of  about  1,660  ft.  of 
48-in.  steel  pipe,  bends  and  specials,  for  out- 
fall and  syphon  of  Section  No.  2  of  Sap- 
perton  System.  Further  information,  specifi- 
cations and  plans  mav  be  obtained  from  J. 
W.  B.  Blackman,  M.'Can.  Soc.  C.  E.,  Citv 
Engineer.  Tenders  are  to  be  delivered  to 
the  undersigned,  accompanied  by  a  markecf 
cheque  of  5  per  cent  on  the  amount  of  the 
tender,  on  or  before  October  24,  1912.  Plans 
and  specifications  can  be  obtained  by  deposit- 
ing $25  with  City  Treasurer. 

<^«Bids  will  he  received  until  5  p.  m.,  Dec.  2. 
bv  Ben.  A.  Cunliffe,  Clerk  Municipal  Council. 
Kerrisdale,  B.  C,  for  the  supply  of  about  ,3? 
miles  of  steel  pipe,  varying  in  diameter  frorr* 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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4  to  12  inches.  Particulars  may  be  obtained 
at  the  office  of  the  Water  Superintendent, 
Municipal  Hall.  Kerrisdale  (Vancouver),  B. 
C,  from  whom  copies  of  the  specifications, 
schedule  of  quantities  and  forms  of  tender 
may  be  obtained  on  payment  of  $10.  which 
sum  will  be  refunded  on  receipt  of  a  bona- 
fide  tender  and  the  return  of  the  docuinents. 
A  proposition  with  plans  and  specifications 
for  a  complete  water  filtration  and  purifica- 
tion plant  has  been  submitted  to  the  City- 
Council  of  Kins;ston,  Ont. 


.■\ccording  to  an  estimate  submitted  to  the 
Fire,  Water  &  Light  Committee  of  Winnipeg, 
Man.,  the  lo  wells  recommended  to  the  city 
bv  Public  UtiHties  Commissioner  Robson 
through  the  report  of  Prof.  Slichter  will  cost 
$1,199,174.  The  cost  incKuHes  the  sinking 
of  the  15  wells  at  intervals  of  a  half  mile 
along  the  route  of  the  present  well  line  norlh- 
erlv  from  the  city,  the  cost  of  a  line  of  ,36-in. 
steel  pipe,  necessary  pumping  machinery  and 
a  standby  steam  plant  to  insure  pressure. 
The   report  lias  been  adopted  and  the  Board 


of   Control   has   been   asked   to   advertise   for 
bids.     M.  Peterson  is  Secretary. 

Plans  were  prepared  by  The  John  Gait  En- 
gineering Co.,  of  Winnipeg,  Man.,  for  the 
construction  of  a  new  waterworks  and  an 
electric  light  plant  for  Kindcrsley.  Sask.,  at 
an  estimated  cost  of  $120,000.  The  water 
supply  will  be  secured  from  a  ravine.  The 
contracts  for  material  have  already  been  let. 
The  work  includes  dam,  bridge,  pipe  line, 
water  tank,  electric  light  line.  etc.  C.  A.  Cole, 
Kindersley.  is  Resident  Engineer. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


California. 

©Following  sewer  contracts  have  been 
awarded  by  the  City  Council  of  San  Bernar- 
dino, Calif.:  I  St.,  Van  Ness  to  Eighth  St.,  out- 
fall sewer,  Charles  McElvaine,  $11,0.51  ;  Eighth 
St..  I  St.  to  Penn  St.,  sewer.  Highway  Con- 
struction Co.,  $1,000;  Seventh  St..  I  St.  to 
Mt.  Vernon  Ave.,  sewer.  Charles  McElvaine, 
$2,545;  Sixth  St..  L  St.,  to  Mt.  Vernon,  sewer. 
Charles  McElvaine,  $914  ;  Spruce  St..  I  St.  to 
Mt.  Vernon,  sewer.  Highway  Construction  Co., 
$2,000;  Kmgman  Ave.,  I  St.  to  Mt.  Vernon, 
sewer,  Charles  McElvaine,  $2,459;  Pine  and 
L  Sts.,  sewer.  Highway  Construction  Co., 
$1,100. 

The  citizens  of  Hanford,  Calif.,  it  is  re- 
■ported,  on  Oct.  T  voted  the  issuance  of  bonds 
to  the  amount  of  $105,000  for  the  re-construc- 
tion of  its  sewer  system,  establishment  of  a 
sewage  disposal  plant  on  the  sewer  farm,  and 
the  extension  of  its  system  of  Holly  fire  mains. 
For  the  latter  $25,000  is  proposed  and  for  the 
sewers  $80,000. 

Preliminary  plans  for  the  construction  of  a 
trunk  line  sewer  with  its  outlet  in  the  ocean 
to  serve  the  San  Gabriel  valley  have  been 
made  by  the  Trunk  Outfall  Sewer  Commis- 
sion. It  is  expected  that  the  system  will  cost 
close  to  $2,500,011(1  and  that  two  years  will  be 
-necessary  to  complete  it.  The  cities  repre- 
sented in  the  organization  are  Alhambra.  Ar- 
tesia,  Azusa,  Claremont,  Compton,  Covjna. 
Downey,  Glendora,  Lordsburg,  Monrovia.  Nor- 
■walk.  Pasadena.  Pomona.  Rivera,  San  Dimas, 
South  Pasadena.  San  Gabriel  and  Whittier. 
Olmstead  &  Gillelen.  Wright  &  Callender 
Bldg.,  Los  Angeles.  Calif.,  are  Consultina  En- 
•gineers. 

The  Commissioners  of  Oak  Park  (P.  O. 
Sacramento),  Calif.,  contemplate  calling  an 
■election  to  vote  on  the  issuance  of  bonds  to 
construct  a  complete  and  elaborate  system  of 
sewers  for  the  entire  town.  City  Engineer 
■Givan  has  practically  completed  maps,  date 
and  other  information  necessary  for  a  thor- 
ough  understanding  of  the  situation. 

The  citizens  of  Fowler.  Calif.,  at  a  recent 
■election  voted  the  issuance  of  bonds  to  the 
amount  of  $45,000  for  the  establishing  of  water 
and   sewer  systems  in   the  city. 

Georgia. 

Plans  have  been  prepared  Ijy  the  J.  B.  Mc- 
■Crary  Co.,  Atlanta,  Ga..  for  the  construction 
■of  a  new  sewer  system  in  Lawrcnceville,  Ga.. 
at  an  estimated  cost  of  $15,000.  The  work 
will  include  a])0ut  five  miles  of  sewers.  L. 
■R.   Martin   is   Mayor, 

Illinois. 

iJ-Bids  will  be  received  until  2  p.  m..  Oct. 
28.  by  Board  of  Local  Improvements.  Quincy. 
111".,  '  for  furnishing  the  material  and 
for  constructing  pipe  and  brick  sewers 
in  the  territory  lying  between  the  west 
line  of  Eighth  St.  and  the  east  line 
of  Twenty-fourth  St.  and  the  south  line  of 
York  St.'  and  the  north  line  of  Jackson 
St.  Bids  will  be  received  for  the  >  on- 
•struction  of  the  entire  improvement  as  a 
■whole,     and   also,     for     each     of     the     sep- 


arate sections  or  parts  thereof,  as  fol- 
lows: Section  1.  All  of  the  brick  sewers 
to  be  constructed  and  the  3.3-in.  auxiliary 
sewer  in  Jefferson  St.  between  Eighth  and 
Ninth  Sts.  Section  2.  All  of  the  pipe  sew- 
ers south  of  the  center  line  of  Jefferson  St. 
and  west  of  the  west  line  of  Thirteentji  St. ; 
all  pipes  north  of  the  center  line  of  Jefferson 
St.  and  west  of  the  west  line  of  Eighteenth 
St.  which  enter  the  main  brick  sewer  to  be 
constructed  in  Jefferson,  Sixteenth  and 
Washington  Sts. ;  and  all  pipe  sewers  in  Jef- 
ferson St.  east  of  the  west  line  of  Sixteenth 
St.  Section  3.  All  pipe  sewers  the  outlets 
of  which  enter  into  the  main  brick  sewer  in 
Washington  St.,  and  east  of  the  west  line  of 
Eighteenth   St. 

•{•Bids  will  be  received  until  2  p.  m.,  Oct. 
28.  bv  Board  of  Local  Improvements,  Quincy, 
111.,  at  the  office  of  the  City  Clerk,  for  the 
construction  of  pipe  sewers  in  Twelfth  St. 
between  Ohio  and  Jefferson  Sts..  in  Thir- 
teenth St.,  between  Ohio  and  Jefferson  Sts.. 
in  Washington  St.,  between  Tw-elfth  and 
Thirteenth  Sts.,  and  in  Ohio  St.,  between 
Thirteenth  and  Fourteenth  Sts.,  said  improve- 
ment to  be  constructed  and  the  materials  fur- 
nished therefor  to  be  in  accordance  with  the 
plans  and  specifications  for  improvement.  A 
certified  check  for  10  per  cent  the  amount 
bid  must  be  filed  with  each  proposal. 

^Bids  will  be  received  until  2  p.  m.,  Oct. 
•28,  by  Board  of  Local  Improvements.  Quincy, 
111.,  for  furnishing  the  labor  and  material  for 
the  construction  of  pipe  sewers  in  .\dams  St.. 
between  Sixth  Ave.  and  Eighth  St.  Improve- 
ment to  be  constructed  and  the  materials  fur- 
nished therefor  to  be  in  accordance  with  the 
plans  and  specifications  for  said  improvement. 
The  said  ordinance  and  plans  and  specifica- 
tions are  on  file  in  said  office  of  said  City 
Clerk,  where  they  may  be  examined  and 
copies  thereof  obtained  by  all  persons  in- 
terested. A  certified  check  for  10  per  cent  the 
amount  bid  must  be  filed  with  each  proposal. 


^.Bids 


be  received  until 


Oct. 


■28.  by  the  Board  of  Local  Improvements  at 
the  office  of  the  City  Clerk.  Quincy.  111.,  for 
the  construction  nf  pipe  sewers  in  Madison 
St..  l>etween  Eighth  and  Tenth  Sts.  Iniprove- 
niait  to  be  constructed  and  the  materials  fur- 
nished therefor  to  be  in  accordance  with  the 
plans  and  specifications  for  said  improve- 
ment. .\  certified  check  for  10  per  cent  the 
ammmt  liiil  must  be  filed  with  each  proposal. 
The  city  of  Cairo,  111.,  W.  Robert  Cameron. 
City  Engineer,  will  be  ready  within  a  few 
d.-ys  to  receive  bids  'covering  the  work  neces- 
sary to  repair  the  breaks  which  developed  in 
the' main  sewer  of  the  city  during  high  water 
last  spring.  The  principal  item  is  approxi- 
mately 450  ft.  of  6-ft.  concrete  sewer  with 
various    street   connections. 

Indiana. 

^llids  will  1)0  received  until  Nov.  4,  by 
Board  of  Works,  Tcrre  Haute,  Ind.,  for  the 
construction  of  sewers,  manholes,  catch 
basins,  curb  inlets  and  Y  connections  (also 
laterals  where  property  owners  desire  them') 
in  the  following  streets  and  avenues :  2d 
Ave.,  from  19th  to  25th  Sts..  vit.  pipe; -Oak 
St..    from    2d    St.    to    the    river,     egg-shaped 


brick:  Hth  St.,  Indiana  Ave.,  Grand  and 
West  to  10th  Sts. ;  two  alley  sewers ;  Cleve- 
land .Ave.,  from  23d  io  21st  and  24th  to  25th; 
22d,  from  Elm  to  Locust  Sts. ;  14th,  from 
Chest  to  Vandalia  Sts.  R.  M.  Burns  is  City 
Engineer.  The  cost  of  the  work  is  estimated 
at  $17,080. 

®The  Board  of  Public  Works  of  Michigan 
City,  Ind.,  has  awarded  a  contract  for  the  con- 
struction of  a  sewer  in  Walker  St.,  from 
Trvon  to  Vail  Sts..  to  August  Schneider,  at 
$0.02%  a  foot. 

®L.  Klostemeier  &  Son  of  Boonville,  Ind.. 
have  been  awarded  the  contract  by  the  City 
Council  of  that  city,  W.  A.  Shafer,  City  Clerk. 
for  the  construction  of  the  G.  J.  Roth  sewer 
at  $1,396.  The  work  also  includes  the  build- 
ing of  brick  bridges  over  south  side  of  main 
sewer   ditch.     Bids   were   opened   Oct.    15. 

Citv  Engineer  B.  F.  Deardoflf  of  Muncie. 
Ind.. 'has  filed  his  estimate  with  the  Board 
of  Public  Works  for  the  construction  of  a 
sewer  in  Ohmer  .\ve..  called  Ohmer  .\ve.  No. 
-2,  in  the  sum  of  $2,143. 

Iowa. 

•I«Bids  w'ill  be  received  until  8  p.  m.,  Oct. 
29,  by  C.  J.  Reusche,  City  Clerk.,  Clinton.  la., 
for  the  construction  of  vitrified  sewer  pipe 
connections  in  2d  St..  from  8th  Ave.  to  Rez- 
nor  St.,  involving  732  ft.  of  G-in.  pipe  and 
57  ft.  of  12-in.  pipe. 

®C.  B.  McNamara  &  Co..  280  W.  17th  St.. 
Dubuque,  la.,  has  been  awarded  the  contract 
by  that  city,  for  the  construction  of  a  sewer 
ill  Delhi  St..  at  $599.  Bids  were  opened 
Oct.  17. 

The  City  Council  of  ^Manning .  la.,  fias 
passed  an  ordinance  to  provide  for  the  con- 
struction of  a  complete  sew-er  system. 

City  Engineer  J.  G.  Thorne  of  Clinton,  la.. 
has  presented  plans,  specifications  and  pre- 
liminary estimates  to  the  City  Council  for  the 
proposed  new  sewers  in  sewer  district  No.  9. 
Lvons.  which  includes  all  of  Lyons  north  of 
Main  St.  It  is  estimated  that  the  cost  of  the 
sanitary  sewers  in  the  district  will  be  about 
$23,690".     C.  J.  Reusche  is  City  Clerk. 

Kansas. 

®Thc  City  Commission  of  Hutchinson. 
Kans.,  has  let  the  contract  for  the  construc- 
tion of  a  sewer  in  the  district  recently  created 
to  Everitt  &  Burt,  at  $3,753. 

Bids  have  not  been  asked  yet  by  the  City 
Council  of  Anthony,  Kans..  for  the  construc- 
tion of  a  sewer  system  for  which  Worley  & 
Black.  Kansas  City,  Mo.,  are  engineers.  Re- 
cent issue  of  our  paper  incorrectly  stated 
contract  had  been  awarded. 

Kentucky. 

®The  Board  of  Local  Improvements  of 
\crtli  Chicago.  III.,  has  awarded  a  contract 
for  the  making  of  a  sewer  extension  on  Lake 
Side  Ave..  Kith  and  17th  Sts..  to  John  T. 
Clifford  of  North  Chicago,  at  $2,545. 

®Wm.  Tunny  of  Joliet.  III.,  has  been  award- 
ed the  contract  by  the  Board  of  Local  Im- 
provements of  that  city.  Win.  S.  Welch,  Secy.. 
for  the  construction  of  a   sewer  in   Hickory 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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St.  Bids  were  opened  Oct.  10.  H.  A.  Stevens 
is   City  Engineer. 

Consulting  Engineer  Arthur  M.  Morgan. 
Ill  W.  Monroe  Ct..  Chicago,  111.,  has  made 
surveys  for  the  installation  of  a  system  of 
sewerage  in  Springfield.  Ky.  The  citizens  will 
vote  on  the  issuance  of  bonds  in  November. 
J.   C.   McElroy  is   Mayor. 

Plans  and  specifications  are  being  prepared 
by  Consulting  Engineer  Arthur  M.  Morgan, 
111  W.  Monroe  St.,  Chicago.  111.,  for  the  con- 
struction of  a  sewerage  system  m  Warsaw. 
111. 

The  city  of  Morris,  III,  contemplates  the 
installation  of  a  sewer  system  in  the  Third 
Ward  at  an  estimated  cost  of  $-50,000. 

Plans  and  specifications  are  being  prepared 
by  City  Engineer  A.  R.  Russell  of  DeKalb, 
111.,  for  the  construction  of  a  new  sewerage 
system,  for  which  contracts  will  be  let  in  the 
spring.     G.  N.  Blackman  is  City  Clerk. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  let  the  contract  for  the  construction  of 
sanitary  sewers,  known  as  Contract  No.  102. 
to  C.  B.  Clark  &  Co..  at  $11T..503.  The  con- 
tract for  the  construction  of  a  high-level  in- 
terceptor was  secured  by  Ryan  ^  &  Reilly, 
American  Bldg..  Baltimore,  at  $38,734. 

Following  bids  were  received  by  the 
Board  of  Public  Works  of  Baltimore,  Md.. 
on  Oct  1  for  Sanitary  Contract  Nos.  lOu  and 
101:  No.  liiO— Lane  Bros.  Co.,  Baltimore, 
$400,772;  Rvan  &  Reilly,  Baltimore,  $454,.571. 
No  101— Standard  Lime  &  Stone  Co.,  Balti- 
more. $487,0.J0;  Ryan  &  Reilly.  Baltimore. 
$.j-'."),.52,5 ;  Janon  Fisher,  Baltimore,  $.531,0..>O; 
Sanford  &  Brooks,  Baltihiore,  $53r),.j.j(l. 
Sanitary  Contract  No.  102— C.  B.  Clark  & 
Co.,  Baltimore,  $117,.503;  Jas.  Ferry  &  Sons, 
Baltimore.  $124..W1 ;  Ryan  &  Reilly.  Balti- 
more $128,it(i();  Whiting-Turner  Const.  Co.. 
Baltimore  $130,0(13.  Sanitary  Contract  No. 
](iH_Ryan  &  Reillv.  Baltimore,  $.38,733:  Jas. 
Ferry  &  Sons,  Baltimore,  $30,317;  B.  F. 
Sweeten  &  Son,  Bahimore,  $.51,083.  Storm- 
Water  Contract  No.  23— Wm.  McCarthy  i: 
Co  Baltimore,  $5,990.27:  Whiting-Turner 
Cons  Co.,  Baltimore,  $7  ,.593.113;  Ryan  & 
Reilly.  Baltimore.  $7,818.10;  W.  H.  &  C.  F. 
Thompson,   Baltimore.  $8,2.50.40. 

Massachusetts. 

®Thos.  Whalen  &  Son  have  been  awarded 
the  contract  bv  the  Board  of  Sewer  Commis- 
sioners of  M'ilton,  Mass.,  for  constructing 
about  900  ft,  of  pipe  sewers  at  $937.  Brick, 
pipe,  cement  and  casting  will  be  furnished  liy 
the  town.     Bids  were  opened  Oct.  10. 

Michigan. 

®The  Park,  Cemeterv  &  Street  Commission 
of  Marquette,  Mich.,  has  let  the  contract  for 
the  construction  of  the  North  Marquette  sewer 
to  Charles  E.  Nebel  &  Sons  of  Gladstone, 
Mich.,  at  $0,703.  Other  contracts  let  were 
as  follows:  Roger  Tansey,  constructing 
Mesuard  St.,  sewer,  $0.04  per  lin.  ft.;  and 
Crescent  St.,  sewer.  $0.62  per  lin.  ft. 

The  Board  of  Public  Works  of  Grand  Rap- 
ids, Mich.,  has  postponed  the  letting  of  con- 
tract for  the  construction  of  a  sewer  com- 
mencing at  the  intersection  of  Wealthy  St. 
and  Lafayette  Ave.,  thence  east  in  Wealthy 
St.  to  Union  Ave.,  thence  north  in  Union 
Ave.,  to  Evans  St..  thence  east  in  Evans  St. 
to  Henry  Ave.     L.  D.  Cutcheon  is  Secy. 

The  City  Council  of  Escanaba,  Mich.,  has 
accepted  the  plans  and  specifications  for  the 
proposed  trunk   sewer. 

Minnesota. 

•J«Bids  will  be  received  until  8:30  p.  m.. 
Oct.  29,  by  Village  Council.  Ribbing.  Minn., 
for  the  construction  of  two  miles  and  400  ft. 
of  ditch  for  new  sewer  outlet.  A.  P.  Still- 
man    Hibbing,  Minn.,  is  engineer. 


has  let  the  contract  for  the  construction  of  a 
sewer  in  District  No.  15  to  Fred  Wolf  at 
$8  111-  for  Milled  St..  between  Monroe  and 
\dam3  to  Joseph  Pope  for  $3,244,  and  for 
Lafayette  St.,  from  Main  to  alley  north  of 
Water  St.,  for  $8,130. 

Montana. 

®The  citv  of  Great  Falls.  Mont.,  has  award- 
ed the  contract  for  the  construction  of  lateral 
sewer  in  Ninth  allev  north  between  Ninth  and 
23d  Sts.,  to  F.  E.  Evans,  at  $10,707. 

Nebraska. 

^-Bids  will  be  received  until  8  p.  m.,  Oct. 
28.  by  Clvde  J.  Hornsby,  City  Clerk,  Craw- 
ford, Neb'r..  for  the  construction  of  the  com- 
plete lateral  sewers  in  sewer  district  No.  1. 
The  items  of  labor  and  material  consist  of 
the  following  approximately:  15,160  ft.  of 
8-in.  sewer  pipe,  660  ft.  of  r2-in.  sewer  pipe, 
15  flush  tanks,  31  manholes.  The  cost  of  the 
labor,  material  and  work  as  estimated  by  the 
city  engineer  is  $14,437. 

New  Jersey. 

®The  Borough  Council  of  Red  Bank,  N.  J., 
has  let  a  contract  for  the  proposed  improve- 
ments to  the  sewer  plant  to  the  Sterilization 
Co.  of  Newark.  N.  J.,  at  $1,275.  Plans  were 
prepared  by  the  successful  contractors. 

New  York. 

^•Bids  will  lie  received  until  11  a.  m..  Oct. 
24,  by  Francis  Ward,  Commissioner,  Public 
Works,  Buffalo,  N.  Y.,  for  constructing  a  10- 
in.  tile  sewer  in  Werrick  alley,  between  Goodell 
St.  and  Burton  alley ;  for  constructing  a  10-in. 
tile  sewer  in  the  east  side  of  Main  St.,  between 
Delaware  Ave.  and  Scajaquada  Creek;  for 
constructing  a  10-in.  tile  sewer  in  the  east 
side  of  Grant  St.,  between  .Amherst  St.  and 
Scajaquada  Creek;  for  constructing  an  18,  15 
and  12-in.  tile  sewer  in  Lisbon  Ave.,  between 
900  and  2,235  ft.  east  of   Main   St. 

•I«Bids  will  be  received  until  10  a.  m.,  Nov. 
1,  by  Municipal  Board,  Newark,  N.  Y.,  for 
the  completion  of  the  unfinished  contract  for 
a  system  of  sanitary  sewers.  The  work  will 
embrace  the  trenching  and  laving  of  about 
,84,143  lin.  ft.  of  0-8-10-12-15  and  18-in.  vitri- 
fied sewer  pipe,  4..542  lin.  ft.  of  4-0  and  Ti-in. 
cast  iron  pipe,  and  constructing  manholes, 
flush  tanks  and  lamp  holes.  Plans  and  spec- 
ifications will  be  on  file  and  may  be  obtained 
of  the  Clerk  of  the  Municipal  Board.  No  bids 
will  be  considered  unless  accompanied  by  a 
certified  check  for  not  less  than  5  per  cent  of 
the  amount  of  bid  as  evidence  of  good  faith. 
John   E.  Wiser,  Clerk  Municipal  Board. 

•I«Bids  will  be  received  until  8  p.  m..  Nov. 
i;  (change  of  date  from  Oct.  24)  by  Sewer 
Commissioners,  Harrison,  N.  Y.,  for  the  con- 
struction of  the  following  sewer  w^ork :  Un- 
der Contract  A— 20,il0i.l  ft.  of  8-in.  vit.  pipe 
sewer ;  4,000  ft.  of  18-in.  vit.  pipe  sewer.  Un- 
der Contract  B— 21,600  ft.  of  8-in.  vit.  pipe 
sewer;  1,380  ft.  of  ln-in.  vit.  pipe  sewer; 
1,010  ft.  of  18-in.  vit.  pipe  sewer:  5,194  ft.  of 
2o-in.  vit.  pipe  sew'er.  Under  Contract  C— 
lO.iMio  It,  of  8-in,  vit.  pipe  sewer;  2.2(iO  ft.  of 
10-in.  vit.  pipe  sew'er ;  4,800  ft.  of  12in.  vit. 
and  cast  iron  pipe.  Under  Contract  D-— Sew- 
age disposal  works  complete,  consisting  of 
pumping  station,  screening  chamber,  sprink- 
ling filter,  final  settling  basin  and  sludge  bed; 
involving  the  construction  of  approximately 
1.000  cu.  yds.  of  excavation.  500  cu.  yds.  of 
concrete  masonry.  18,000  lbs.  of  steel  rein- 
forcement. 2.200  cu.  yds.  of  broken  stone  filter 
material,  and  all  appurtenances.  Proposals 
for  any  one  or  all  contracts  A,  B  and  C  must 
be  accompanied  by  one  certified  check  for 
$7,500.  The  proposal  for  sewage  disposal 
works  must  be  accompanied  by  a  certified 
check  for  $-5,000.  Check  must  be  made  pay- 
able to  the  town  of  Harrison  without  condi- 
tions. Plans  and  specifications  can  be  seen 
at  the  office  of  the  Tow-n  Clerk,  at  Harrison, 
or  at  the  office  of  the  Consulting  Engineer. 
114  Liberty  St.,  New  York  City.  Plans  and 
specifications    for.  the    sewerage    or    for    the 


Missouri. 

®The    City   Council   of   Jefferson    City,   Mo 

•}•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently 


sewage  disposal  works  can  be  obtained  from 
the  Consulting  Engineer  by  payment  of  $5.00. 
Lemuel  S.  Schreiikeiscn  is  Chairman.  Benj. 
1.  Taylor  is  Town  Supervisor.  Frank  B. 
Coxe  is  Town  Clerk.  .Mexander  Potter  is 
Consulting  Engineer. 

®The  Common  Council  of  Dunkirk,  N.  Y.. 
has  let  the  contract  for  a  trunk  sewer  system 
in  the  First  Ward  to  the  Meister  Co.,  at 
$12,306.     The  system  comprises  eight  streets. 

©The  Board  of  Contract  &  Supply  of  Bing- 
hamton,  N.  Y..  has  awarded  the  contract  for 
the  construction  of  the  Sixth  Ward  trunk 
sewer  to  Erwin  D.  Baker  of  Binghamton. 
at  $7,3.56. 

®The  village  of  Fairport,  N.  Y.,  on  Oct.  14 
awarded  the  following  contracts  for  sewer 
work,  E.  R.  Bowerman.  Village  Engineer: 
S.  Main  St.  sew^er.  Leary  &  Morrison  Co.. 
Fairport.  $1,809;  Parker  and  Pleasant  St. 
sewer,  .Arthur  .A.  Dancy.  Fairport,  $1,002; 
Parce  .Ave.  sewer.  Bishop  Tavernick  Co..  Cut- 
ler Bldg..  Rochester,  N.  Y.,  $2,236.  Bids  were 
opened  Oct.  10. 

The  town  of  Glen  Cove  (L.  I.),  N.  Y..  on 
Oct.  13  sold  bonds  to  the  amount  of  $138,000 
for  sewerage  work  to  Harris,  Forbes  &  Co.. 
of  New  York  City.  Work  on  the  construc- 
tion of  the  system  will  be  started  within  two 
w-eeks. 

Plans  have  not  yet  been  completed  by  Con- 
sulting Engineers  Bering  &  Gregory.  170 
Broadway,  New  York  City,  for  the  construc- 
tion of  a  sewage  disposal  plant  and  pumping 
station  for  the  citv  of  Mamaroncck.  N.  Y. 
The  estimated  cost  is  $35,000.  C.  W.  Buckler 
is  Clerk. 

North  Carolina. 

4-Bi(ls  will  be  received,  it  is  reported,  until 
Oct.  30,  bv  Executive  Board,  Charlotte,  N.  C. 
for  the  construction  of  sewers  in  the  follow- 
ing streets:  North  Davidson  St.,  from  Fifth 
to  railroad:  N.  .Alexander,  from  Fifth  on  to 
the  end;  E.  Seventh,  from  Davidson  on  east; 
70  houses  to  be  supplie<l :  Tenth,  from  David- 
son to  the  creek;  South  Brevard,  from  Stone- 
wall to  Liberty;  Eighth  from  Davidson  to 
Myers:  Mint,  .from  Hill  to  Post;  Sev- 
enth, from  Graham  to  the  railroad;  Smith, 
from  Sixth  to  Eighth;  Eighth,  from  11th  to 
railroad;  V'ancc.  from  Church  to  Mint;  Myers, 
from  Sixth  to  Se\  eiith  ;  E.  Liberty. 

North  Dakota. 

4-Bids  will  be  received  until  8  p.  m.,  Oct. 
28,  bv  Citv  of  Beach,  N.  Dak.,  for  the  con- 
struction of  about  25,0110  ft.  of  pipe  sewers 
from  8  to  30  ins.  in  diameter.  .A  certihed 
check  for  $500  must  be  filed  with  each  bid. 

Ohio. 

•J-Bids  will  be  received  until  noon,  Oct.  24. 
bv  Board  of  Control.  Niles.  O..  for  the  neces- 
sary labor  and  material  for  the  construction 
of  a  sanitary  sewer  in  Holford  St.,  from  War- 
ren .Ave.  to  a  point  opposite  Lot  No.  1174. 
including  manholes,  house  connections,  etc.  J. 
E.  Tregaskis  is  Clerk  of  the  Board. 

^.Bids  will  be  received  until  Oct.  29,  by 
Director  of  Public  Service,  Lorain,  O..  for 
the  construction  of  the  Broadway  overflow. 
including  1,200  lin.  ft.  of  42-in.  sewer.  The 
cost  of  the  work  is  estimated  at  $11,000.  C.  M. 
Osborn  is  Engineer  in  charge. 

®Evan  Evans  has  been  awarded  the  con- 
tract bv  the  Department  of  Public  Service 
of  Cincinnati.  O.,  for  the  construction  of 
.  sew  ers  in  Babb  alley  from  Delta_  to  Strader 
.Aves.     Bids  were  opened  Sept.  17. 

®Evan  Evans  has  been  awarded  the  con- 
tract bv  the  Department  of  Public  Service 
of  Cincinnati,  O.,  for  the  construction  of  a 
sewer  in  Pfaff  alley  between  McCnUough  and 
Carroll   Sts.     Bids  were  opened   Sept.   17. 

®Welling  &  Franz  have  been  awarded  the 
contract  by  the  Department  of  Public  Serv- 
ice. Cincinnati.  O.,  for  the  construction  of 
main  and  lateral  sewers  and  drains,  with 
their  appurtenances,  in  ravine  and  ri.ght  of 
wav  from  end  of  existing  culvert  under  Har- 
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lem  PI.  northwesterly  to  Bloody  Run.  W. 
Jonathan  Ave.,  etc.  Bids  were  opened 
Sept.   17. 

The  City  Council  of  Sandnsky.  O..  has  taken 
preliminary  steps  for  the  construction  of  a 
sewerage  system  for  the  south  end  district. 
City  Engineer  Roht.  L.  J.  Wager  will  prepare 
plans  and  specifications  for  a  trunk  sewer  to 
embrace  all  of  that  territory  south  of  the  L.  S. 
&  M.  S.  tracks,  and  will  estimate  the  cost  of 
erecting  a  sewage  disposal  plant  to  be  oper- 
ated in  connection  with  the  new  sewerage 
plans. 

Service  Director  V.  T.  Price  of  Cincinnati, 
O.,  Sewer  Engineer  H.  S.  Morse  and  Con- 
sulting Engineers  Metcalf  &  Eddy,  Boston, 
Mass.,  following  a  conference  abandoned  the 
proposed  plan  to  ask  the  legislature  to  create 
a  sewerage  commission  to  carry  out  the  plans 
for  the  proposed  new  sewer  system  of  Cin- 
cinnati, and  has  decided  that  the  administra- 
tion itself  will  undertake  the  work  through  a 
sewerage  department. 

A  resolution  has  been  introduced  in  the  City 
Council  of  Dayton,  O.,  which  proyides  for 
the  calling  of  an  election  to  vote  on  the  propo- 
sition of  issuing  bonds  to  the  amount  of  $1,- 
000.000  for  the  purpose  of  erecting  a  combined 
garbage  and  sewage  disposal  plant. 

Plans  have  been  prepared  by  Engineer  Tom 
P.  Brown  of  Wooster.  O.,  for  the  construc- 
tion of  new  sewers  in  the  Board  of  Trade 
Allotment  at  an  estimated  cost  of  $21,083. 
The  work  will  include  sewer  outlet,  and  sew- 
ers on  Lincoln,  Washington,  McKinley.  Pal- 
mer, E.  Bowman,  University  Sts.,  and  Xold 
Ave.  Contracts  will  probably  be  let  this  fall 
or  winter. 

Oklahoma. 

The  citizens  of  Sulphur,  Okla.,  will  shortly 
be  asked  to  vote  on  the  issuance  of  bonds  to 
the  amount  of  $17,500,  in  connection  with  an 
appropriation  of  a  like  amount  by  the  U.  S. 
government  for  the  building  of  a  sewer 
through  the   Piatt   National   Park. 

Oregon. 

The  citizens  of  Portland,  Ore.,  on  Nov.  2, 
will  vote  on  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  construction  of  a 
garbage  crematory. 

The  city  of  Portland,  Ore.,  will  probably 
let  the  contract  shortly  for  the  construction 
of  the  E.  Glisan  St.  e.xtension  of  E.  Stark  St. 


trunk  sewer  No.  2.  This  sewer  begins  at 
E.  64th  St.  and  connects  with  E.  Stark  trunk 
No.  .5  at  E.  44th  St.,  now  under  construction, 
and  runs  to  E.  74th  and  E.  Glisan  Sts.  Eight 
sets  of  plans  have  been  prepared,  the  cost 
ranging  from  $142,684  to  $lo4,2i»<).  The  latter 
is  for  reinforced  concrete  pipe  with  vitrified 
or  glazed  cement  sewer  pipe.  It  is  the  last 
miit  in  the  trunk  sewer  system  for  this  ter- 
ritory.    Tom   Hurlburt  is   City   Engineer. 

Pennsylvania. 

State  Commissioner  of  Health  Samuel  G. 
Dixon,  Harrisburg,  Pa.,  has  notified  the  bor- 
ough of  Warren,  Pa.,  to  have  plans  and  spec- 
ifications prepared  by  May,  1913,  for  the  in- 
stallation of  a  sewage  disposal  plant. 

Engineer  W.  A.  Schunk  of  Scranton,  Pa., 
has  completed  plans,  specifications  and  es- 
timate of  costs  for  the  construction  of  the 
relief  sewers  in  Linden  and  Poplar  Sts.  .Ac- 
cording to  the  completed  plans  the  Linden  St. 
sewer  will  be  3,784  ft.  long  and  will  cost 
$78,500.  The  Poplar  St.  sewer  will  be  2,177 
ft.  long  and  will  cost  $78,500. 

South   Carolina. 

®The  City  Council  of  Anderson,  S.  C,  has 
awarded  the  contract  for  sewerage  extensions 
to  Porter  &  Boyd  of  Charlotte,  N.  C,  at 
$8,810. 

South  Dakota. 

Following  bids  were  recently  received  by 
the  City  Commission  of  Sioux  Falls.  S.  Dak., 
for  the  construction  of  storm  water  and  lateral 
sanitary  sewers  in  district  No.  6,  in  the  north- 
western part  of  the  city:  Redmond — Storm 
water,  $1,500;  sanitary,  $17,200.  Fanebust 
Bros. — Storm  water.  $1,800  ;  sanitary,  $16,000. 
.■\.  L.  Jones — Storm  water,  $1,408;  sanitary, 
$14,000.  Dearborn  &  Jackson — Storm  water, 
$1,478;  sanitary,  $15,751.  Tanner  Bros. — 
Storm  water,  $1,600;  sanitary,  $15,400.  Black- 
hawk  Construction  Co. — Storm  water,  $1,.300; 
sanitary,   $15,400. 

Texas. 

•J«Bids  will  be  received  until  noon,  Nov.  11, 
Dan  C.  Smith,  Jr.,  City  Controller,  Houston, 
Texas,  for  furnishing  all  material  and  labor 
required  for  the  construction  of  sanitary 
sewers  in  Second  Ward.  The  work  will  com- 
prise approximately  as  follows :  23,031)  lin. 
ft.  of  8-in.  sewerpipe,  910  lin.  ft.  of  10-in. 
sew-er  pipe.  1.200  lin.  ft.  of  12-in.  sewer  pipe. 


3,740  lin.  ft.  of  18-in.  sewer  pipe,  1,680  lin.  ft. 
of  24-in.  sew^r  pipe,  5.840  lin.  ft.  of  30-in. 
sewer  pipe,  1,500  lin.  ft.  of  42-in.  sewer  pipe. 
With  the  necessary  manholes  and  flushtanks, 
Y's,  etc.  The  class  of  pipe  to  be  used  may 
be  as  follows:  (I)  .-Ml  vitfified  pipe;  (2) 
Meriwether  lockjoint.  reinforced  concrete  pipe, 
from  24  ins.  to  42  ins.  inclusive;  (3)  Thomas 
cement  glazed  sewer  pipe.  Specifications  and 
plans,  bidding  blank  and  form  of  contract  can 
be  obtained  upon  application  at  the  office  of 
F.  L.  Dormant.  City  Engineer,  city  hall,  Hous- 
ton, Texas.  A  certified  check  of  the  bidder 
on  any  bank  in  Houston,  Texas,  payable  to 
the  order  of  II.  B.  Rice,  mayor,  for  $6,800,  will 
be  required  to  be  deposited  with  the  bid. 

®The  City  Council  of  Hallettsville.  Tex., 
has  let  a  contract  to  W.  D.  Fans  for  the  con- 
struction of  a  cement  storm  sewer  on  the 
south  side  of  the  public  square. 

®Dalton  &  Campbell  of  Dallas,  Tex.,  have 
been  awarded  the  contract  by  the  City  Coun- 
cil of  Clarksville,  Tex.,  for  the  installation 
of  a  sanitary  sewer  system  and  disposal  plant 
at  $17,875.  Bids  were  opened  Oct.  14.  The 
city  will  advertise  for  about  $3,0o0  worth  of 
additional  sewer  work.  John  R.  Webb  is 
City  Clerk. 

The  City  Council  of  Yoakum,  Tex.,  on  Oct. 
13  sold  the  $32,000  bonds  recently  voted  for 
sewerage  work. 

The  City  Council  of  Houston.  Tex.,  has  ap- 
proved the  plans  and  specifications  of  City 
Engineer  F.  L.  Dormant  for  a  complete  sys- 
tem of  sanitary  sewers  for  the  Second  Ward. 
Bids  for  the  construction  of  the  system  will 
be  asked  at  once  by  Mayor  Ri(?e. 

Canada. 

^•Hids  will  be  received  until  Oct.  24  by  W. 
A.  Duncan,"*  City  Clerk,  New  Westminster, 
R.  C,  for  the  construction  of  about  7%  miles 
of  combined  sewers  for  districts  .-X,  B,  and 
Outfall  in  Section  No.  2  of  Sappcrton  System, 
laying  reinforced  concrete  pipe.  20  to  4  ins. 
diameter,  or  construction  of  monolithic  rein- 
forced concrete  sewers,  providin.g  and  layin.g 
vitrified  pipes  up  to  18  ins.  diameter,  twin  48- 
in.  sjphon  and  outfall.  Further  information, 
specifications  and  plans  may  be  obtained  from 
J.  W.  B.  Blackmail,  M.  Can.  Soc.  C.E..  City 
Engineer.  Tenders  are  to  be  delivered  to 
the  undersigned,  accompanied  by  a  marked 
check  of  5  per  cent  on  the  amount  of  the 
tender. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  ETC. 


Alabama, 

^Bids  will  be  received  until  1  p.  m.,  Nov. 
15,  by  Maj.  E.  I.  Brown,  U.  S.  Engineer, 
Montgomery,  Ala.,  for  lock  gates,  filling  and 
emptying  valves   and  gate   maneuvering  gear. 

California. 

The  Russell,  Greene-Frell  Co.,  Los  Angeles, 
at  $59,995  was  low  bidder  for  building  the 
municipal  docks  at  Mormon  Island  Channel 
for  the  city  of  Los  ."Kngeles. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2 :30  p.  m., 
Oct.  28.  by  Maj.  F.  C.  Boggs.  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.  for  furnishing  under 
Circular  74II-B.   structural  steel  and   rivets. 

4*Bids  will  be  received  until  noon,  Oct. 
30,  by  William  Crozier,  Brig.  Gen.  Chief  of 
Ordnance,  War  Department,  Washington, 
D.  C,  for  furnishing  300,  more  or  less,  6-in. 
a.  p.  shell,  model  1911;  200,  more  or  less, 
12-in.  mortar  shell,  deck-piercing,  model 
1911,  700  pounds;  1,200,  more  or  less.  12-in. 
mortar  shell,  d.  p.  model  1898,  1,046  pounds, 
and  200,  more  or  less,  14-in.  a.  p.  shell,  model 
1909  or   1912.  as  preferred. 


^Bids  will  be  received  until  noon,  Oct.  30. 
by  Brig.  Gen.  Crozier,  Chief  of  Ordnance, 
U.  S.  War  Department,  Washington.  D.  C. 
for  furnishing  16  sets,  more  or  less,  nickel 
steel  forgings  for  4.7-in.  howitzers,  model 
1912. 

Florida. 

^Bids  will  be  received  until  noon,  Nov. 
11,  by  Capt.  J.  R.  Slattery,  U.  S.  Engineer, 
Jacksonville,  Fla.,  for  furnishing  Portland 
cement,  steel  rods,  for  concrete  reinforce- 
ment, rods,  bands,  etc.,  for  pile  braces  and 
lumber  at  Key  West,   Fla. 

•J«Bids  will  be  received  until  noon,  Nov. 
11.  by  Capt.  J.  R.  Slatterv,  U.  S.  Engineer, 
Jacksonville,  Fla.,  for  dredging  and  rock  re- 
moval  in   Withlacoochec  River,   Fla. 

Hawaii. 

^Bids  will  be  received  until  11  a.  m..  Nov. 
!i,  by  Maj.  W.  P.  Wooten,  U.  S.  Engineer, 
Honolulu,  T.  H.,  as  noted  in  our  Oct.  9  issue, 
for  breakwater  construction  at  Kahului  Har- 
bor, Maui.  T.  H.  This  work  consists  of  the 
continuation  of  the  present  breakwater  as 
far-  as  available  funds  will  permit.  The  break- 
water is  to  be  the  rubble  mound  type.  The 
amount   of   money   available   is  about  $41,000. 


+Bids  will  be  received  until  11  a.  m..  Nov. 
9,  by  Maj.  W.  P.  Woolen.  L'.  S.  Engineer. 
Honolulu,  T.  H.,  as  noted  in  our  Oct.  9 
issue,  for  dredging  in  Hilo  and  Kahului  Har- 
bors, Hawaii.  The  work  at  Hilo  re<iuires  the 
removal  of  about  115,000  cu.  yds.,  of  coral  in 
various  stages  of  disintegration,  with  some 
live  coral  and  pockets  of  sand.  The  work  at 
Kahului  calls  for  77,000  cu.  yds.  of  dredging, 
the  material  being  the  same  as  at  Hilo.  The 
amount   of   money  available  is  about   $40,000. 

Indiana. 

No  bids  were  received  Oct.  II  by  Maj.  J. 
C.  Oakes.  U.  S.  Engineer,  Louisville,  Ky.. 
for  constructing  Lock  and  Dam  No.  43,  Ohio 
River,  near  New  .\msterdam,  Ind. 

Kentucky. 

®Gahren.  Dodge  &  Maltby,  Cincinnati,  C, 
are  reported  to  have  been  awarded  a  contract 
for  the  completion  of  the  dam  at  Lock  No.  13 
on  the  KiMitmkv  River  for  the  1'  S  G.^vern- 
ment. 

Maryland. 

4»Bids  will  be  received  until  II  a.  m.,  Nov 
9,  by  H.  R.  Stanford.  Chief.  Bureau  of 
Yards  &  Docks.  Nav>-  Department,  Washing- 
ton,   D,    C    for    the    conslruition    of    one   set 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of   double  quarters   for  commissioned  ofticers 

at   the    naval   proving   ground,    Indian    Head, 

Md.     About  $12,000  is  available  for  the  work. 

Massachusetts. 

®The  State  Board  of  Health  has  awarded 
the  contract  for  the  Neponset  River  Im- 
provement to  the  Barge  Canal  Construction 
Co,  150  Nassau  St.,  New  York  City.  Bids 
on  this  work  were  onened  Oct.  3,  the  itemized 
proposals   appearing   in   our   Oct.   9   issue. 

The  contract  between  the  directors  of  the 
Port  of  Boston  and  the  railroads,  by  which 
the  state  will  take  over  the  Commonwealth 
pier  and  adjacent  property  in  South  Boston, 
is  now  before  the  Governor  and  Council  for 
approval.     Subject  to  this  approval  the _ Port       pital^addit.on. 


Middletown,  X.  Y.,  and  at  the  office  of  the 
State  Architect.  Complete  sets  of  plans  and 
specifications  will  be  furnished  to  prospective 
bidders  upon  reasonable  notice  to  and  m  the 
discretion  of  the  State  Architect,  Herman  V\  . 
Hoefer,    Capitol,    Albany,    N.    \. 


Ohio. 

^•Bids  will  be  received  until  noon,  Oct. 
30,  bv  Charles  \V.  Stage,  Director  of  Public 
Safety,  Cleveland.  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  the  construc- 
tion of  a  clock  tower,  equipping  with  a  clock 


•J-Bids  will  be  received  until  10  a.  m.,  Nov.  and  bell,  for  the  Cooley  Farms,  In  irmary 
xJ  by  Capt  J  C  McArthur,  Constructing  Division,  Warrensville,  O.  Each  bid  must 
Oiiartermaster    Fort   Slocum,    N.   Y.,    for   the       be   in  accordance   with  the  plans   and  specih- 


10, 


installation   of   new   steam   heating  boilers   in 
public  buildings  at  the  fort. 

^.Bids  will  be  received  until  2  p.  iii.._  Oct. 
30,  by  Quartermaster,  Fort  Totten,  N.  Y., 
for  furnishing  storm  sash  and  storm  vesti- 
bules and  door  and  window  screens  for  hos- 


Directors  have  set  aside  $2,.500,000  of  the 
$9,000,000  at  their  disposal  for  the  immediate 
improvement  of  the  terminal.  Frank  \V. 
Hodgson,  State  House,  Boston.  Mass.,  Chief 
Engineer  of  the  Directors,  is  now  preparing 
specifications  for  the  work,  which  will  include 
two-story  sheds,  a  high-level  approach  to 
the  second  storv  of  the  sheds  from  Summer 
St.  for  passenger  traffic,  a  grain  elevator  and 
necessary  street  and  rail  connections. 
Michigan. 

^Bids  will  be  received  until  noon,  Nov. 
19  bv  Lieut.  Col.  Mason  M.  Patrick,  U.  S. 
Engineer,  Federal  Bldg.,  Detroit,  Mich.,  for 
larc  lighting  system  at  Sault  Ste.  Marie, 
Mich. 

•J«Bids  will  be  received  until  noon,  Nov. 
18.  by  Lieut.  Col.  M.  M.  Patrick,  Detroit, 
Mich ,  for  furnishing  and  delivering  float- 
ing    derrick.  No.    3,     for     St.     Marys     Falls 

•{•Bids  will  be  received  until  noon,  Oct.  31, 
bv  Lieut.  Col.  Mason  M.  Patrick,  U.  S.  En- 
gineer, 337  Federal  Bldg..  Detroit,  Mich.,  for 
repairs  to  canal  wall  at  Sault  Ste.  Mane, 
Mich.  The  work  to  be  done  is  to  remove 
the  timber  work  and  all  soft  and  broken  rock 
along  about  520  ft.  of  canal  wall,  to  face  the 
rock  with  concrete,  and  to  build  on  top  of 
the  rock  a  concrete  wall  and  furnish  all  the 
labor,  plant  and  supplies  necessary  to  per- 
form the  required  work.  The  work  is  lo- 
cated at  Sauk  Ste.  Marie.  Mich.,  along  the 
south  side  of  St.  Marys  Falls  Canal,  begin- 
ning near  the  east  side  of  Magazine  St.,  and 
running  westward  about  520  ft.  to  the  present 
concrete  wall.  The  site  is  accessible  by  teams 
and  boat  and  is  within  1.000  ft.  of  a  railroad. 
The  contractor  will  be  permitted  to  occupy 
such  portions  of  the  unoccupied  canal  lands 
as  may  be  designated  by  the  contracting  of- 
ficer for  storing  machinery,  supolies  and  ma- 
terials used  in  the  work.  The  estimated 
quantities  are  as  follows:  Excavation.  4,000 
cu.  yds.,  concrete  (exclusive  of  cement),  3,700 
cu.  vds.,  drilling  and  grouting,  2,500  Hn.  ft., 
backfilling,  1.400  cu.  vds.,  cement,  furnishing 
and  delivering.  4.400  bhls.  The  sum  of  $40,- 
000  is  available  for  this  contract. 
Minnesota. 
^•Bids  will  be  received  until  11  a.  m.,  Oct. 
24,  by  Maj.  P.  R.  Ward,  Depot  Quartermas- 
ter, St.  Paul,  Minn.,  for  furnishing  15,000  ft. 
B.  'M.  yellow  pine  flooring,  quarter  sawed. 
New  Hampshire. 

•{•BicU  will  lie  received  until  11  a.  ni.,  Nov. 
2.  by  H.  R.  Stanford.  Chief  of  Bureau  of 
Yards  S;  Docks.  Navy  Department,  Washing- 
ton, D.  C,  for  additional  power  plant  ap- 
purtenances including  one  closed  heater,  one 
oil  separator,  one  automatically  controlled 
pump  with  receiver  and  necessary  valves  and 
piping,  all  installed  at  the  navy  yard,  Ports- 
mouth,  N.   H.,  estimated  to  cost  $5,500. 

New  York. 

^Bids  will  be  received  until  3  p.  ni.,  Oct. 
1)0,  by  State  Hospital  Commission,  T.  E.  Mc- 
Garr,  Secretary.  Albany,  N.  Y.,  for  power 
house,  coal  pocket  and  conduit,  construction 
and  plumbing  work  at  tlic  Middletown  State 
Homeopathic  Hospital  at  Middletown,  N.  Y. 
Drawings  and  specifications  may  be  consulted 
and  blank  forms  of  proposal  obtained  at  the 
Middletown     State      Homeopathic      Hospital, 


•J-Bids    will    be    received    until    1:30   P-    "i- 


Oct.  30,  by  Lieut.  Col.  M.  Gray  Zal,nski,^De-      -^'r^^^^^    ^,,    fi,,    ,,;^^    ^y^    W."  Franklin 


cations,  which  mav  be  seen  at  the  ofhce  of 
J.  Milton  Dver.  Architect,  825  Cuyahoga 
Bldg.  Hiram'  F.  Stillman,  Secretary  of  the 
Director. 

4"Bids  will  be  received  until  noon,  Oct. 
25,  by  Director  of  Public  Safety.  Cincinnati, 
O.',  for  furnishing  the  necessary  labor  and 
material  for  remodeling  the  engine  house  at 
Sayler    Park    in    accordance    with    plans    and 


pot  Quartermaster,  Army  Bldg.,  New 
Citv  for  furnishing  the  following  hre  appa- 
ratus: 3  hand  hose  carts,  1  chemical  fire  en- 
gine, 2-wheel,  hand  draft;  74  chemical  fire 
extinguishers,  hand,  5-gallon  size;  1,500  ft. 
fire  hose,  2%-in.,  rubber-lined  cotton-cover- 
ed, coupled  in  .50-ft.  lengths;  6  extension  fire 
ladders,  6  fire  hose  nozzles  and  1  hook  and 
ladder  truck,  complete.  Bidders  are  request- 
ed to  state  prices  for  delivery  as  follows: 
A,  f.  o.  b.  factory;  B,  f.  o.  b.  cars  at  rail- 
road station  nearest  post;  C,  f.  o.  b.  pier  12, 
East  River,  N.  Y. 
•J»Bids  will  be  received  until  3  p.  m.,  Nov 


&  Son,  Architects,  No.  607  Commercial- 
Tribune  Bldg.,  Cincinnati,  O.  J.  H.  DrufTcl 
is  Secretary  of  the  Department  of  Public 
Safety.  ^ 

^•Bids  will  be  received  until  noon,  Oct. 
28,  by  the  State  of  Ohio  Reformatory  for 
Women  Site  and  Building  Commission. 
Marysville,  O.,  for  the  furnishing  of  the  ma- 
terials and  the  performance  of  the  labor  nec- 
essary for  the  erection  and  completion  of  the 
receiving  and  correctional  building  for  the 
State  of  Ohio  Reformatory  for  Women  at 
Marysville.  O.,  according  to  plans,  specifica- 
tions and  bills  which  are  on   file    (1)    at  the 


4,   by   Board   of   Contract   &   Supply,   Albany,       ^^^^^   ^j   j,,g   Architects,    Mills.    Rhines.   Bell 


N.  Y.,  for  the  construction  and  completion 
of  Steamer  House  No.  2  at  the  southwest 
corner  of  Lark  and  Third  Sts.  Bids  will  be 
received  as  follows:  Bid  No.  1,  for  all  work, 
exclusive  of  work  specified  under  •■Plumb- 
ing," "Heating"  and  "Electric  Wiring  and 
Gas  Piping."  Bid  No.  2,  for  all  work  speci- 
fied under  "Plumbing."  Bid  No.  3,  for  all 
work  specified  under  '"Heating."  Bid  No. 
4,  for  all  work  specified  under  "Electric  Wir- 
ing and  Gas  Piping."  Each  proposal  must 
be  accompanied  by  a  certified  check  drawn 
upon  a  State  or  National  bank  or  Trust  com- 
pany in  the  City  of  Albany,  for  107c  of 
the  amount  of  the  proposal,  and  payable  to 
the  order  of  the  City  Treasurer  of  the  City 
of  Albany.  Isidore  Wachsman  is  Secretary 
of  the  Board. 

Bids  as  follows  were  received  Oct.  10  bv 
Col.  J.  G.  Warren,  U.  S.  Engineer.  Buffalo. 
N.  Y.,  for  sheet  pile  retaining  walls.  Black 
Rock  Harbor.  N.  Y.,  (1)  being  bid  of  Great 
Lakes  Dredge  &  Dock  Co.,  Buffalo,  N.  Y., 
(2)    bid    of    Great    Lakes    Construction    Co 


man  &  Nordhoff,  Toledo,  O. :  (2)  at  the 
Builders'  Exchange,  Toledo,  O. :  (3)  at  the 
Builders'  Exchange,  Columbus,  O, ;  (4)  at  the 
office  of  the  .Auditor  of  the  State:  (5)  at  the 
office  of  the  County  Surveyor,  W.  P.  Beight- 
ler,  Marysville,  O.  Proposals  to  be  sent  to 
H.  H.  Shirer,  1010  Hartman  Bldg.,  Colum- 
bus. O. 

Oregon. 

®City  Executive  Board  of  Portland,  Ore., 
has  awarded  the  contract  to  A.  G.  Long. 
Portland,  for  fire  department  apparatus  as 
follows:  One  gasoline  pumping  engine  at 
$9,000;  one  aerial  truck  at  $12,.500  and  six 
combination  hose  and  chemical  cars  at  $5,800. 
Contract  for  two  combination  hose  and  chem- 
ical cars  was  awarded  to  H.  L.  Keats,  Port- 
land,   Ore.,    at   $6,000. 

Pennsylvania. 

4«Bids  will  be  received  until  2  p.  ni.,  Oct. 
30,  by  Board  of  Public  Works,  222  Market 
St..    Harrisburg,    Pa.,    for    furnishing   all   ma- 


Buffalo,  N.  Y.,  (3)  bid  of  Lathrop,  Shea  &  terial  and  performing  all  labor  for  the  con- 
struction of  a  protective  wall  and  appurte- 
nances along  the  Susquehanna  River  in  the 
City  of  Harrisburg.  The  work  will  consist 
of  "about  13,000  lin.  ft.  of  stepped  reinforced 
concrete  retaining  wall  in  two  sections,  and 
appurtenances.  The  quantities  involved  are 
approximately  13,000  cu.  yds.  of  concrete. 
•500  tons  of  steel  reinforcement  and  133,000 
cu.  yds.  of  embankment.  Specifications, 
plans  and  blank  form  of  proposals  can 
be  obtained  at  the  office  of  the  Board 
of  Public  Works,  and  from  James  _  H. 
Fuertes,  No.  140  Nassau  St.,  New  York 
City,  upon  making  a  deposit  of  $25.  D.  E. 
Tracy  is  Secretary  of  Board  of  Public  Works. 
•{•Bids  will  be  received  until  noon,  Oct. 
28,  by  the  Department  of  Public  Health  and 
Charities,  Philadelphia,  Pa.,  for  the  construc- 
tion of  a  pavilion  for  tubercular  insane  at 
Byberry.  P.  H.  Johnson.  1824  Land  Title 
Bldg..  Philadelphia,  is  Architect.  J.  S.  Neff, 
M.  D..  is  Director  of  the   Department. 

^Bids  will  be  received  until  noon  Nov,  8. 
by  Lieut.  Col.  Joseph  E.  Kuhn,  U.  S.  Engi- 
neer, 815  Witherspoon  Bldg..  Philadelphia. 
Pa.,  as  noted  in  our  Oct.  9  issue,  for  dredg- 
ing in  Delaware  River,  below  Philadelphia. 
The  areas  which  it  is  proposed  to  dredge  are 
located  between  the  West  Horseshoe  and 
Bellevue  lighthouse  ranges,  inclusive,  at  dis- 
tances of  from  about  5  to  25  miles  below 
Philadelphia.  A  channel  600  ft.  wide  and  30 
ft.  deep  at   mean   low  water  has  been  exca- 


Henwood   Co.,  Buffalo,   N.   Y. : 

Pile  and  timber  w.all:        (1)        (2)         (3) 

20o  anchor  piles,  per  pile ?  S.IO  $  7.60     

3S0  wall  piles,  per  pile 11.50     16.20     

410    M.    ft.    B.M.    triple    lap 

sheet    piling,    per    M.    tt. 

B.M 70.00     70.00     

25.3    M.    ft.    anchorage    and 

bearing  waling,  per  M.  ft. 

B.M 82.00     70.00      

r:4.5   M.    ft,    white  oak    front 

walings,  per  M.  tt.  B.M...   92.00     73.00     ..... 
24.000  lbs.   railroad  rail  wal- 
ings,   per  lb 04         .20     

93,600   lbs.   tie   rods,    suspen- 
sion rods  and  screw  bolts. 

per   lb 07         .06     

Arched    web   steel   sheet 
pile  wall : 

175  anchor  piles,  per  pile 9.00       7.60  ?  S.OO 

9,200    ft.    anchorage   waling, 

per    M.    ft 57.00     50.00     S7.50 

23,000    tt.    white    oak    front 

waling,  per  M.  ft 76.00     67.20     67.50 

1.640,i00()    lbs.     arched     web 

steel  sheet  piling,  per  lb. .       .027       .02?i     .02Vo 
36.000      lbs.      steel      channel 

waling,   per  lb 04         .04 

48,000      lbs.      tie      rods     and 

screw  bolts,  per  lb 07         .10 


.03?; 

.oe^i 

wall. 


For  a  straight  web  steel  sheet  pile 
Lathrop.  Shea  &  Henwood  was  the  only  bid- 
der, the  bid  being  as  follpws :  190  anchor 
piles,  per  pile,  $S ;  9.200  ft.  anchorage  wal- 
ing, per  M  ft.,  B.  M.,  $87.50 ;  23,000  ft.  white 
oak  front  waling,  per  M  ft.,  B.  M.,  $67.50; 
2,170,000  lbs.  straight-web  and  reinforced 
steel  piling,  per  lb.,  2y2  cts. :  36,000  lbs.  steel 
channel  waling,  per  lb.,  3%  cts. :  52,500  lbs.  tie 
rods  and  screw  bolts,  per  lb.,  6%  cts. 


vated   by   previous   operations,    but   has   since 
•J"  indicates  work  now  open  for  bids.    1)  indicates  a  contract  let  recently. 
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shoaled  to  some  extent.  Dredging  is  proposed 
at  the  following  areas:  (1)  West  Horseshoe 
Range.  The  dredging  will  extend  from  sta- 
tion 4-5  + 181.  opposite  Howell  Cove,  New 
Jersey,  to  station  55  +  144,  nearly  opposite 
the  mouth  of  the  Schuylkill  River,  a  distance 
of  9,963  ft.  The  quantity  of  material  to  be 
excavated  is  estimated  to  be  1,294,000  cu.  yds., 
scow  measurement.  (2)  Mifflin  Range. 
The  dredging  will  extend  from  station 
56  +  295,  opposite  the  mouth  of  the  Schuyl- 
kill River,  to  station  71  -t-  435,  opposite  the 
mouth  of  Mantua  Creek,  a  distance  of  15,- 
140  ft.  The  quantity  of  material  to  be  ex- 
cavated is  estimated  to  be  1,530,000  cu.  yds., 
scow  measurement.  (3)  Lower  end  of 
Mifflin  Range,  connecting  range,  and  upper 
end  of  Tinicum  Range.  The  dredging  will 
extend  from  station  71  +  435,  Mifflin  range, 
to  deep  water  on  connecting  range,  at  about 
station  77  -f-  800,  and  from  deep  water  at  the 
upper  end  of  Tinicum  range,  at  about  station 
80  +  800,  to  station  88,  nearly  opposite  Du 
Font's  upper  wharf  at  Thompson's  Point. 
New  Jersey,  and  will  include  the  widening  of 
the  bends  to  1,000  ft.  at  the  intersection  of 
Mifflin  and  connecting  ranges,  and  at  the  in- 
tersection of  connecting  and  Tinicum  ranges. 
The  quantity  of  material  to  be  excavated  is 
estimated  to  be  1,340,000  cu.  yds.,  scow  meas- 
urement. (4)  Bellevue  Range.  The  dredg- 
ing will  extend  from  station  144  +  021,  at  the 
intersection  of  Bellevue  and  the  present 
Schooner  Ledge  lighthouse  ranges,  to  station 
155,  opposite  Gordon  Heights,  Delaware,  a 
distance  of  10,979  ft.  The  quantity  of  mate- 
rial to  be  excavated  is  estimated  to  be  2,100,- 
000  cu.  yds.,  scow  measurement.  The  stated 
amounts  include  dredging  to  a  depth  of  35 
ft.,  mean  low  water,  and  additional  cuts  to 
equal  side  slopes  of  1  on  5.  The  material  to 
be  removed  is  believed  to  be  mainly  mud,  or 
mud  with  an  admixtupre  of  fine  sand,  ex- 
cept from  station  54  to  station  55  +  144.  at 
the    lower    end    of    West     Horseshoe     range, 


where  the  material  is  firm  muil,  sand  and 
gravel  or  cobbles. 

Texas. 

^Bids    will    be    received    until    noon,    Nov. 

14,  by  Maj.  T.  H.  Jackson,  U.  S.  Engineer, 
Dallas.  Texas,  for  furnishing  sand  for  lock  7 
and  lock  at  White  Rock  Shoals,  Trinitv 
River. 

^Bids    will    be    received    until    noon,    Nov. 

15,  by  Maj.  T.  H.  Jackson,  U.  S.  Engineer, 
Dallas,  Texas,  for  furnishing  one-man  stone 
and  crushed  rock  for  lock  7  and  lock  at 
White   Rock   Shoals,   Trinity   River. 

•I«Bids    will    be    received    until    noon,    Nov. 

16,  by  Maj.  T.  H.  Jackson,  L'.  S.  Engineer, 
Dallas.  Texas,  for  furnishing  16,000  barrels 
American   Portland  cement. 

The  following  bids  were  received  Oct.  17  by 
Maj.  T.  H.  Jackson.  U.  S.  Engineer,  Dallas. 
Tex.,  for  dredging  Port  Arthur  ship  canal  and 
new  turning  basin  at  Port  Arthur,  (1)  stand- 
ing for  bids  per  cu  yd.  on  3.397,000  cu.  yds. 
of  dredging  and  (2)  plant  proposed  to  be 
used:    The  Home  Dredging  Co..  Mobile,  Ala.. 

(1)  8%  cts..  $297,2,37..50 ;  (2)  1,  20-in.  Hyd. 
dredge.  Bowers  Southern  Dredging  Co..  Gal- 
veston. Tex.,  (1)  81  1/10  cts.,  $275,1.57.00;  (2) 
1.  20-in.  Hyd.  dredge  No.  10,  or  equal,  and 
other  dredges  needed  to  complete.  North 
American  Dredging  Co.  of  Texas,  Galveston. 
Tex.,  (1)  8  74/100  cts..  $296,897.80;  (2)  1. 
20-in.  Hyd.  dredge,  "Galveston."  L.  T.  Gav- 
lord,  Houston,  Tex.,  (1)   8%  cts..  $280,252.50; 

(2)  1.  20-in.  Hvd.  dredge.  W.  D.  Haden.  (1) 
8  60/100  cts,.  $292,142.00;  (2)  1,  20-in  Hyd. 
dredge.  It  was  recommended  that  the  con- 
tract be  awarded  to  the  Bowers  Southern 
Dredging   Co.,   the   lowest   bidder. 

Bids  as  follows  were  received  Oct.  18  by 
Maj.  T.  H.  Jackson,  U.  S.  Engineer,  Dallas. 
Tex.,  for  jetty  work  at  Sabine  Pass,  Texas, 
requiring  the  furnishing  and  placing  of  46,000 
tons  of  stone:  Charles  Clarke  &  Co..  Galves- 
ton, Tex.,  $3.95  per  ton;  David  M.  Picton  & 
Co.,  Galveston.  Tex.,  $3.88  per  ton  (recom- 
mended  for   award). 


Concrete  Constraction 
Methods  and  Costs 

By  H ALBERT  P.  GILLETTE 

and 

CHARLES  S.  HILL 

THIS  book  is  unique  among  all  the  books  on 
concrete.  It  is  devoted  exclusively  to  the 
methods  and  costs  of  concrete  construction. 
It  tells  what  an  engineer  or  contractor  needs 
in  estimating  the  cost  and  in  reducing  the  cost 
of  concrete  work,  both  plain  and  reinforced. 
The  various  designs  of  forms  and  centers  and 
the  layout  of  plant  for  mixing,  conveying  and 
placing  concrete,  receive  the  most  complete 
treatment  ever  given  to  these  important 
subjects. 

The  book  should  be  purchased  by  ever>' 
contractor  and  by  every  concrete  foreman  and 
superintendent,  for  it  is  the  best  "correspond- 
ence school"  on  practical  concrete  construc- 
tion that  has  ever  appeared  in  print. 
Cloth  6x9  inches:  700  pages;  306  illustrations ; 
price  $5.00  net,  postpaid 

The  MfroB  C«  Clark  Publishing  Co. 

60S  S.  Dearborn  Street.  CHICAGO.  ILL. 


PLACE  YOUR 

CALLS  FOR  BIDS 

for  construction  work  in 
the  advertising  pages  of 

Eagineering  &  Contracting 

52SC  of  our  subscribers  are  contractors 
and  these  include  three-foiirths  ofthe 
leading  contractors  of  the  United 
States  and  Canada. 
Our  advertising  columns  offer  the  best 
possible  means  of  reaching  the  great- 
est number  of  those  interested  in  bid- 
ding on  construction  work. 

Rate  for  Proposal  Advertising  $2.40  an  inch. 

Copy  received  until  Mondaj  noon 

preceding  PublicatioD  Day. 
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A  Text  Book  on  Graphic  Statics 

By  CHARLES   W.  MALCOLM,  C.  E. 

It  has  not  been  the  object  of  the  writer  to  discover  new  princi- 
ples, but  rather  to  present  the  subject  clearly  and  logically. 
Many  texts  on  Graphic  Statics  are  ojDen  to  the  criticism  that  they 
have  a  tendency  to  state  principles  and  give  construction  with- 
out proofs.  It  has  been  the  aim  of  the  writer  to  give  the  proofs, 
together  with  full  explanations  of  the  constructions. 


The  four  parts  of  the  text   are:  General   Principles- 
Structures — Roof  Trusses — Beams — Bridges. 


-Framed 


*****The   book    is  thoroughly  up-to-date  in  reflecting  modern  practice, 
and  is  at  once  comprehensive  and  consise*****  "Engineering  Record" 

*****Professor   Malcohn   has   rendered,    not   only    the  student,    but  the 
practical  worker  as  well,  a  real  service  in  the  preparation  of  this  work***** 

"/I  merican  A rchiiect' ' 

Cloth,   6x9   inches;   330  pages;    155 
drawiofEs.     Price  $3.00,  net  postpaid. 

Sixteen-page  pamphlet  giving  table  of  contents  and 
sample  pages  free. 

Myron  C.  Clark  Publishing  Co. 

608  S.  Dearborn  Street  : :  Chicago,  Illinois 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ARTISTIC  BRIDGE  DESIGN 

By  Henry  Grattan  Tyrrell,  C.  E. 


Once  in  a  while  a  scientific  book  appears 
that  blazes  a  new  trail.  Such  is  this  latest  work 
by  Mr.  Tyrrell,  just  off  the  press. 

The  author  boldly  advocates,  both  for  aes- 
thetic and  commercial  reasons,  the  display  of 
art  in  bridge  structures,  a  subject  which  has 
hitherto  received  slight  attention  from  American 
bridge  designers  and  builders. 

The  sub-title,  "A  Systematic  Treatise  on 
the  Design  of  Modem  Bridges  according  to 
Aesthetic  Principles,"  indicates  one  very  impor- 
tant feature  of  the  work,  for  the  general  prin- 
ciples of  aesthetic  design  and  decoration  of 
bridge  structures  are  fully  and  clearly  laid  down. 

THE  ILLUSTRATIONS 

constitute  another  irrtportant  feature   and   one 


which  is  not  indicated  in  the  title.  The  world's 
most  notable  examples  of  art  in  bridge  design  are 
illustrated  and  described.  The  242  illustrations 
(most  of  them  on  as  large  a  scale  as  the  size  of 
the  page  permits)  were  carefully  selected  for 
their  bearing  on  the  subject  from  the  author's 
collection  of  over  1,000  photographs. 

The  introduction  to  the  work  is  written  by 
Thomas  Hastings  of  Carrere  &  Hastings,  whose 
architectural  works  are  amongst  the  most  notable 
in  America.  Mr.  Tyrrell  has  also  had  the  advan- 
tage of  consultation  with  and  suggestions  from 
other  well-known  architects. 

Cloth,  6x9  inches:  294+ XVI  pages;  242 
illustrations. 

Price  S3,  net,  postpaid. 


The    Myron     C.    Clark    Publishing     Company 

608  S.  Dearborn  Street,  Chicago 


Engineer's  Pocketbook  of  Reinforced  Concrete 

By  E.  Lee  Heidenreich 

This  book  is  the  fruition  of  fifteen  }'ears  of  study,  exploita- 
tion and  practical  work  in  constructing  reinforced  concrete, 
and  its  pages  present  a  practical  and  comprehensive  guide 
to  every  well-established  form  of  concrete  construction. 
Its  value  to  the  practising  engineer  cannot  be  overestimated 
as  it  places  within  easy  access  the  answer  to  every  ques- 
tion he  can  reasonably  be  expected  to  ask.  There  are  80 
tables  which  are  of  inestimable  value  as  savers  of  time, 
also  formulas  for  designing  the  various  kinds  of  reinforced 
concrete  structures,  which  are  deduced,  discussed  and  illus- 
trated by  examples,  thus  making  this  an  exceptionally 
useful  "Pocket  Book." 

"Mr.  Heidenreich's  pocket  book  is  nearer  this  ideal  than  any  on 
the  same  subject  heretofore  published.  *  *  *  it  has  compactness, 
good  arrangement,  clearness  and  fair  selection.  All  valuable  attri- 
butes of  a  good  handbook." — Engitieering  News. 

The  Chapters  are  as  follows; 

Materials  and  Machines  used  in  Concrete  Construe-  4  Abutments  and  Retaining  Walls. 

tion.  5  Culverts,  Conduits,  Sewers.   Pipes  and   Dams. 

2  Design  and  Construction  of  Buildings.  6  Tanks.   Reservoirs,  Bins  and   Grain  Elevators. 

3  Design  and  Construction  of  Bridges.  7  Chimneys.  Miscellaneous  Data. 

Leather:  4J  x  6J  inches:    374  pa^es;  illustrated.  Price,  $3.00  net,  postpaid. 

Myron  C.  Clark  Publishing  Co. 

608  S.  Dearborn  Street  CHICAGO 
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The  Growth  of  the  Doctrine  of  State 

Supervision  of  Engineering 

Construction. 

There  is  evident  progress  toward  state  su- 
pervision of  engineering  construction.  A  num- 
ber of  states  have  enacted  laws  which  control 
such  construction :  in  other  states  similar  laws 
are  being  prepared  for  enactment.  These 
planned  and  e.xisting  laws  cover  a  range  of  en- 
gineering work  as  wide  as  sewage  and  water 
purification,  dam  and  reservoir  construction,- 
bridge  and  building  construction,  and  irriga- 
tion. Their  range  geographically  is  from 
Oregon  through  Colorado.  Oklahoma.  Kansas, 
Illinois,  Ohio  and  Pennsylvania,  to  New 
Jersey  and  into  states  both  north  and  south 
of  this  across-continent  belt.  What  is  the 
significance  to  engineers  of  this  general  move- 
ment toward  legislation  which  shall  regulate 
their  work? 

Let  us  ettablish  the  facts  first.  Tliere  is 
nothing  new  or  local  or  sporadic  in  the  move- 
ment for  state  supervision  of  engineering  con- 
struction. It  is  well  to  emphasize  this  state- 
ment because  recent  discussions  in  the  press 
have  laid  too  much  stress  upon  some  local 
happening  as  an  initiative  force.  The  dam 
failure  of  a  year  ago  at  Austin,  Pa.,  is  an  ex- 
ample. The  Austin  dam  failure  stirred  into 
activity  in  a  number  of  states  by  its  disastrous 
consequences  a  sentiment  for  state  supervision 
of  dam  construction,  which  otherwise  luight 
have  longer  remained  dormant,  and  this  is 
very  nearly  the  whole  measure  of  its  in- 
fluence. State  control  of  dam  construction 
was  an  accepted  policy,  and  had  been  prac- 
ticed, in  a  number  of  western  states,  long 
previous  to  the  Pennsylvania  disaster.  This 
disaster  merely  precipitated  a  discussion  which 
aroused  a  dormant  sentiment  into  a  working 
force  and  as  a  result  the  state  of  Pennsyl- 
vania and  some  other  eastern  states  are  likely 
to  have  more  supervision  over  dam  construc- 
tion than  they  have  had. 

The  extent  to  which  dam  and  reservoir 
construction  is  in  soine  measure  under  state 
supervision  is  clearly  indicated  in  the  paper  by 


Prof.  FrankP.  McKibben,  which  we  published 
in  our  last  issue.  We  are  certain  that  many, 
engineers  who  read  this  paper  noted  with  sur- 
prise the  number  of  states  which  now  possess 
by  law,  power  to  control  to  some  extent  the 
construction  of  dams  and  reservoirs.  .\s 
already  indicated,  this  power  is  greatest  in 
some  of  the  western  states  of  which  Colorado 
and  Oklahoma  are  exceptional  examples.  Here 
its  exercise  is  a  necessity  of  a  condition  which 
makes  water  a  commodity  iipon  the  wise  use  of 
which  prosperity  and  often  livelihood  are  large- 
ly dependent.  In  such  way  also  there  came  about 
the  Oregon  law  governing  water  rights  for  ir- 
rigation and  power  development  and  those 
provisions  of  the  Carey  Act  governing  private 
irrigation  of  desert  lands,  which  places  all 
such  irrigation  works  under  state  supervision. 

Perhaps  the  most  notable  examples  in  our 
eastern  states  of  the  movement  for  state  regu- 
lation of  engineering  works  are  the  laws  of 
Massachusetts,  New  Jersey,  New  York,  Penn- 
sylvania, Ohio  and  some  other  states  which 
control  the  design  and  construction  of 
sewage  and  water  purification  plants.  In  none 
of  these  states  named  can  a  sewage  disposal 
or  a  water  purification  works  be  built  without 
approval  by  the  state  engineering  board,  which 
administers  the  law.  In  some  states  this  body 
has  power  to  compel  improvements  ensuring 
sanitary  waste  disposal  and  water  supply  and 
in  some  it  controls  the  operation  of  the  works 
to  make  sure  that  neglect  does  not  defeat  their 
purpose.  As  is  the  case  with  dam  construc- 
tion, we  find  legislation  of  all  degrees  of 
worth  for  ensuring  efficient  construction  of 
water  and  sew\ige  purification  works;  all  such 
legislation,  however,  indicates  -a  conviction 
that  state  supervision  is  desirable  and  practi- 
cable and  this  is  the  matter  that  we  are  just 
now  concerned  in  making  clear. 

In  another  part  of  this  issue  we  publish  the 
administrative  features  of  a  law  which  is 
being  drafted  in  Illinois  to  give  state  control 
of  building  construction.  This  law  docs  not 
do  away  with  city  building  laws  nor. affect 
them  in  any  particular  except  they  cannot 
legalize  a  construction  which  does  not  meet 
the  provisions  of  the   state   law.     In   Kansa; 
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a  law-  is  asked  which  w-ill  place  all  road  bridge 
construction  under  the  supervision  of  a  state 
engineer.  Doubtless  an  extended  search  would 
furnish  many  other  examples  of  efforts  to 
secure  state  supervision  by  law  of  engineering 
construction,  but  the  ones  named  are  w'e  think 
sufficient  indication  that  there  is  a  general 
movement  for  such  laws.  What  is  the  signifi- 
cance to  engineers  of  this  movement.' 

The  greatest  good  that  can  come  to  the  en- 
gineering profession  is  absolute  exaction  that 
all  engineering  work  shall  be  well  done.  En- 
sure this  object  and  we  ensure  all  that  engi- 
neers have  contended  for  in  all  their  agita- 
tions for  uplift  and  reform:  Higher  com- 
pensation, exclu.sion  of  incompetents  and 
rascals,  extended  fields  of  opportunity,  free- 
dom from  venial  political  dictation,  resistance 
against  importunity  to  skimp  design  and 
cheapen  construction,  increased  popular  re- 
spect and  public  influence.  Not  one  of  these 
chief  evils  against  which  engineers  protest 
can  exist  without  the  possibility  of  being  able 
to  put  through  poor  work. 

One  way  to  secure  always  good  work  has 
been  held  by  many  engineers  to  be.  to  ensure 
that  only  competent  and  honest  engineers  shall 
practice.  An  engineer's  license  law  is  one 
plan  that  has  been  often  urged  for  limiting 
the  practice  of  engineering  to  competent  and 
honest  men.  We  have  never  believed  that  this 
plan  would  be  effective.  .-\n  examination  for 
license  may  be  devised  that  will  exclude  in- 
competent men.  but  how.  may  one  be  devised 
which  will  exclude  the  rascal  ?  Indeed  there 
are  a  score  of  objections  which  can  be  named 
but  they  are  all  overshadowed  by  the  greater 
matter  that  the  method  is  indirect  and  illogical. 
The  public  is  only  indirectly  concerned  in  the 
cleansing  of  the  engineering  profession  from 
incompetents  and  rascals.  Its  direct  concern 
is  to  ensure  good  engineering  works. 
Logically  then,  the  test  for  quality  should  be 
applied  to  the  work  and;  not  to  the  man  who 
may  direct  the  work. 

Let  us  repeat  again  that  the  public  is  it>- 
tcrested  principally  in  securing  for  its  money 
a  well  designed  and  well  built  bridge  or  dam 
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or  purification  works  and  only  incidentally  in 
the  character  and  antecedents  of  the  man  who 
plans  the  structure.  It  can  ensure  by  specifica- 
tion and  honest  skilled  supervision  a  compe- 
tent design  and  good  materials  and  workman- 
ship, but  what  power  is  there  by  which  it 
can  ensure  an  engineer  always  competent  and 
always  of  rectitude  that  is  proof  against  in- 
ducemeiits  to  weaken  and  falter?  We  believe 
engineWs  to  be  of  stronger  honesty  in  their 
professional  work  than  are  the  men  of  most 
other  professions  but  it  is  absurd  to  claim  that 
all   are   inviolate. 

To   ensure   that   engineermg   work   shall   be 
alwavs  well  done,  the  tests  for  quality  must  be 


applied  to  the  work  and  not  to  the  man  w;ho 
plans  it.  State  supervision  of  engineermg 
construction  is  a  method  of  applying  a  test  for 
quality  to  engineering  works  themselves,  it 
is  not  a  perfect  method  but  it  holds  more 
promise  of  perfection  than  any  other  method 
that  has  been  proposed.  This  statement  will 
be  disputed  and  we  anticipate  that  among  the 
first  to  raise  question  will  be  the  reputable  and 
competent  members  of  the  engineering  profes- 
sion They  will  demur  because  they  will  have 
in  mind  the  too  common  politically  selected  and 
controlled  executives  of  public  works  laws  It 
IS  not  impossible  so  to  draft  a  law  that  the 
chances  of  such  executives  are  small.     Let  us 


suppose  for  e.Kample  that  the  law  requires 
that  its  executives  be  appointed  from  a  list 
of  men  named  bv  the  leading  engineering 
society  of  the  state.  Certainly  ways  and 
means  are  not  hard  to  discover  by  which  the 
administration  of  state  laws  supervising  engi- 
neering construction  can  be  prevented  from 
being   venial   or  inefficient. 

This  doctrine  of  state  supervision  of  engi- 
neering construction  which  affects  the  social 
organism  is  growing.  We  believe  that  it  is 
a  doctrine  which  will  be  wholesome  to  the 
profession  of  engineering.  We  believe  also 
that  engineers  should  interest  themselves 
actively   in   directing  its   wise  growth. 
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The  Use  of  Depreciation  Data  in  Rate 
Making  and  Appraisal  Problems. 

c'nntribiited    l.v    Halbert    P.    Gillette,    Consulting 
-     Eiialneer.   uOS  .S.    Dearborn  St..   Chicago, 

and  IG  William  St.,  New  lork. 
A  great  deal  has  been  recently  written  on 
the  subject  of  depreciation,  particularly  with 
reference  to  the  use  of  depreciation  rates  in 
calculating  the  depreciated  values  of  public 
utilities,  but  next  to  nothing  has  been  written 
on  the  use  of  depreciation  data  in  rate  mak- 
ing problems.  The  latter  use  of  depreciation 
data  is  of  far  more  importance  to  public  serv- 
ice companies  than  is  the  former,  wherever 
the  rates  of  such  companies  are  the  subject 
of  action  by  rate  making  commissions  or 
courts. 

In  the  following  discussion  of  the  subject 
of  depreciation,  the  writer  has  attempted  to 
make  clear  the  radical  difference  between 
■'actual  accrued  depreciation"  and  "estimated 
prospective  depreciation."  The  writer  has  al- 
so indicated  correct  methods  ^  of  analyzing 
annual  maintenance  expenses  into  "repairs 
and  "renewals."  The  importance  of  so  doing 
has  apparently  not  been  recognized  by  many 
public  service  companies  or  by  many  public 
service  commissions.  Yet  this  is  often  a  vi- 
tal matter.  The  writer  knows  cases  where 
rates  have  been  raised  that  would  never  have 
been  raised  had  there  been  a  correct  under- 
standing of  how  to  estimate  the  depreciation 
not  provided  for  in  current  maintenance  ex- 
penses. Conversely,  the  writer  knows  other 
cases— and  they  form  much  the  larger  group 
—where  there  has  been  a  lowering  of  rates 
that  would  not  have  occurred  had  a  correct 
analysis  of  depreciation  and  maintenance 
been  made. 

Because  of  its  simplicity  the  straight  line 
formula  has  been  most  commonly  used  by 
appraisers,  but  it  frequently  gives  results  that 
are  demonstrably  erroneous,  as  will  be 
shown. 

The  advocates  of  the  "sinking  fund  depre- 
ciation formula"  have  persisted  in  using  fal- 
lacious argi-ments  in  support  of  the  supposed 
general  applicability  of  the  formula.  Yet  the 
formula  is  properlv  applicable  in  many  cases, 
although  it  fails  in  certain  cases  because  it 
lacks  generality.  It  is,  indeed,  only  a  spe- 
cial case  of  a  general  formula  that  the  writer 
calls   the   "unit   cost   depreciation    formula." 

Many  appraisers  have  failed  to  recognize 
the  fundamental  difference  between  "natural 
depreciation"  and  "functional  depreciation." 
in  consequence  of  which  plant  units  have  of- 
ten bedn  assigned  an  accrued  "functional  de- 
preciation" where  'none  existed  at  all.  Be- 
cause of  common  errors  and  because  his  as- 
sistants needed  written  guidance  at  times, 
the  writer  has  prepared  discussions  of  de- 
preciation and  maintenance  problems.  These 
discussions  have  been  used  by  the  writer  as 
a  part  of  his  various  appraisal  and  rate  mak- 
ing reports  on  properties  managed  by  Stone 
and  Webster.  The  following  pages  embody 
these  discussions,  and  may  prove  of  assist- 
ance to  others  who  are  interested  in  ap- 
praisals and   in   rate  making  problems. 

DEPRECIATION. 

Pcpircialion   is   the  loss   of   value   resulting 


from   loss  of   useful   life  of   a   plant  unit,   or 
from  a  drop  in  unit  prices. 

Plant  Unit  is  anv  unit  to  which  a  unit  cost 
is  assigned.  Since  the  cost  of  a  machine 
mav  be  split  up  into  many  units  to  each  ot 
which  a  unit  cost  may  be  assigned,  it  follows 
that  appraisers  may  differ  greatly  as  to  what 
thev  call  a  plant  unit.  I  prefer  to  call  a 
whole  machine— such  as  a  dynamo— a  plant 
I- nit  and  to  treat  the  depreciation  of  the  ma- 
chine as  a  wdiole.  The  expense  due  to  loss 
of  life  of  the  parts  of  the  machine,  I  prefer 
to  classify  under  the  term  repairs,  which 
will   be  discussed   later. 

Plant  units  such  as  the  following  have  been 
used  :  A  pole,  a  square  yard  of  pavement,  a 
boiler,  a  dynamo,  a  pound  of  copper  wire, 
etc. 

Natural  Depreciation  is  loss  of  value  due 
to  physical  or  chemical  changes  in  plant 
units.  Rot,  rust,  electrolysis,  wear  and  tear 
are  common  causes  of  natural  depreciation. 
Past  natural  depreciation  can  be  calculated 
either  bv  inspecting  the  plant  units  or  by  the 
use  of  plant  mortality  tables  which  are  ap- 
plied to  the  known  ages  of  the  plant  units. 
The  iveightcd  aye  of  each  class  of  plant  units 
should  be  calculated  as  described  on  page 
I'JiHi  of  my  "Handbook  of  Cost  Data." 

Functional  Depreciation  is  loss  of  value 
due  to  (a)  obsolescence  or  (b)  inadequacy. 
Obsolescence  arises  wholly  from  "improve- 
ments in  the  art" — inventions.  Inadequacy 
arises  from  increased  demands  upon  plant 
units  rendering  them  economically  too  small 
or  too  light  for  the  increased  service  re- 
quired. 

Functional  depreciation  due  to  obsolescence 
(i.  e.,  to  "improvements  in  the  art'')  may  oc- 
cur almost  ins'.antaneously.     A  new  invention 
may    render    any    machine   obsolete,    and    this 
may  happen  any  day.     Hence,  it  is  irrational 
to  say  that  an  existing  old  machine,  which  is 
still   "up-to-date,"   has    functionally   depreciat- 
ed  any   more  than   a  brand   new   macbine  of 
the    same   type   and   capacity.      On    the   other 
hand,   if    it   can   be   shown   that   the   old   ma- 
chine,   although    still    "up-to-date"    in   its    de- 
sign,  has   grown    somewhat   inadequate   as   to 
capacity,  it"  has  depreciated  functionally  to  an 
extent   that   can   be  calculated   definitely.     To 
illustrate,    suppose    a    turbo-generator    is    five 
years   old.    but   that   there   has   been   no   "im- 
provement in  the  art"   to   cause  it  to  depre- 
ciate by  obsolescence.     If  functional  deprecia- 
tion on. machines  of  this  type  were  estimated 
to   be  3   per  cent   annually,   this   five-year-old 
turbo-generator    might    be    said    to    have    de- 
preciated 15  per  cent.     Suppose  a  new  turbo- 
generator of  the  same  type  and  capacity  had 
just  been  installed,  then  by  the  same  reason- 
ing   the    new    machine    would    have    not    de- 
preciated   functionally    at    all.      It    is    absurd, 
in   such   a  case,  to  say  that  the  five-year-old 
turbo-generator    has    functionally    depreciated 
more   dian  the   new   one   of   the   same   design 
and  size.     Therefore,  to  calculate  accrued  de- 
preciation, a  percentage  rate  of  annual   func- 
tional depreciation  cannot  be  logically  multi- 
plied   by    the    age    of    a    machine,    when    the 
machine    can    perform    the    service    required 
of   it  as  economically   as   any  other  available 
new    machine.      On    the    other    hand,    if    ex- 


perience has  indicated  that  functional  de- 
preciation on  machines  of  this  type  has  been 
about  8  per  cent  per  annum,  it  is  rational 
to  provide  for  the  future  functional  deprecia- 
tion of  the  turbo-generator,  cither  by  creat- 
ing a  depreciation  fund  or  by  permitting 
more  than  an  otherwise  "fair  return"  to  be 
earned  on  the  cost  of  the  turbo-generator. 

Estimating  Depreciation  Due  to  Obso- 
lescence.—\i  a  new  invention  has  restilted  in 
the  production  of  a  machine  that  will  per- 
form a  given  service  at  a  less  cost  than  an 
existing  "old  machine,  the  obsolescence  de- 
preciation of  the  old  machine  is  calculated 
thus:  From  the  total  capitalized  cost  of 
production  with  the  old  machine  deduct  the 
total  capitalized  cost  of  production  with  the 
new  machine,  and  the  remaining  sum  is  the 
obsolescence  depreciation  of  the  old  machine. 

For  example,  assume  that  the  first  cost  of 
the  old  machine  is  $3.5,000  and  that  its  an- 
nual operating  expense  (including  natural  de- 
preciation and  taxes)  is  $0,000.  Then  if  the 
interest  rate  is  6  per  cent,  we  have : 

Old  Machine: 

First  cost   ViAA.^*  ^•'•""^ 

Capitalized     operating     expense,     *M0O 

0.06= lOMOO 

Total  capitalized  cost $135,000 

If  an  improved  new  machine  has  a  first 
cost  of  $-15,000  for  the  same  output  as  the 
old  machine,  and  an  annual  operating  ex- 
pense (including  natural  depreciation  and 
taxes)   of  $4,200,  we  have: 

New  Machine:  .r  nnn 

First  cost  •  •  ■  •  •  ■ »  «,000 

Capitalized    operating    expense.    $4,200-1- 

0.06  = ■  1 0.00" 

Total  capitalized  cost $115,000 

The  obsolescence  depreciation  of  the  old 
machine  is,  therefore,  $13'>,000  minus  $115,000, 
or  $-2O,00O.  Hence  the  depreciated  value  of 
the  old  machine  is  $35,000  minus  $20,000,  or 
$15,000. 

Occasionally  a  calculation  of  this  sort  will 
disclose  the  fact  that  an  old  machine  is  not 
only  valueless,  but  worse  than  valueless,  or 
has  a  minus  value  because  it  is  so  hopelessly 
out  of  date.  It  cannot  be  appraised  at  a 
minus  value,  however,  for  it  can  be  replaced 
by  a  new  machine  and  thus  wipe  out  the  an- 
nual loss  from  its  use.  Moreover,  it  may 
have  some  scrap  value. 

Estimating  Depreciation  Due  to  Inadequa- 
cy.—I  i  a  niachine  has  become  too  small  to 
jferform  its  function  economically,  its  de- 
preciation due  to  inadequacy  may  be  calcu- 
lated in  the  manner  just  outlined  for  calcu- 
lating depreciation  due  to  obsolescence. 
Since  inadequacy  usually  implies  that  more 
iban  one  old  machine  is  needed  to  perforni 
the  work  of  a  new  (adequate)  machine,  it 
is  preferable  to  solve  the  problem  of  de- 
preciation  thus: 

.Ascertain  the  total  cost  per  unit  of  product 
(or  service)  that  the  old  machine  yields,  and 
deduct  therefrom  the  corresponding  total  unit 
cost  of  product  that  the  new  machine  yields ; 
multiply  this  saving  in  unit  cost  by  the  num- 
ber of  units  annually  produced  by  the  old 
machine  and  capitalize  this  total  annual  sav- 
ing  by    dividing    by    the    interest    percentage. 
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The   quotient    is   tlio    inadequacy   depreciation 
of  the  old   machine. 

Accident  De(>rcciation  is  the  loss  of  plant 
value  due  to  accidents.  Destruction  of  prop- 
erty by  flood,  tire,  tornado  and  earthquake 
comes  under  this  head.  So  also  does  prop- 
erty loss  due  to  failure  of  structures  through 
errors  or  carelessness  in  design  or  operation. 
Accident  depreciation  due  to  fire  may  be  cov- 
ered by  insurance,  although  it  is  not  always 
so  covered.  Transformers  may  be  Inirned 
out  by  lightning,  and  this  is  an  accident  de- 
preciation  not   provided   for  by   insurance. 

Accident  depreciation  should  be  provided 
for  in  one  of  three  ways  or  by  a  combina- 
tion thereof :  ( 1 )  Insurance,  (2)  accident 
reserve  or  surplus,  or  (3)  increase  in  the 
"fair  return''  rate. 

Demand  Depreciation,  if  a  plant  is  pro- 
vided to  serve  a  mine  or  mining  community, 
the  demand  for  its  service  may  decrease 
gradually  or  may  suddenly  cease  entirely. 
So,  too,  may  the  demand  for  a  railway 
serving  a  timbered  district  fall  of?  or  cease. 
Demand  depreciation,  then,  is  loss  of  plant 
value  due  to  decrease  in  demand  for  the 
use  of  the  plant.  It  should  be  provided  for, 
wherever  it  is  likely  to  occur,  by  (1)  an 
amortization  fund,  {2)  accumulation  of  a 
surplus,   or    (3)    an   increase  in   "fair  return." 

Price  Depreciation  is  loss  of  value  result- 
ing from  a  drop  in  unit  prices.  It  often 
happens  that  unit  prices  during  the  actual 
construction  of  a  plant  were  higher  than 
they  are  at  the  time  of  a  subsequent  ap- 
praisal. This  may  be  due  to  several  causes, 
such  as  (1)  a  period  of  relative  financial 
depression  at  the  time  of  the  appraisal;  (2) 
improvements  in  the  art  of  manufacture, 
transportation  of  distribution  that  lower  unit 
costs;  (3)  the  fact  that  piecemeal  construc- 
tion prices  exceed  the  unit  prices  used  by 
an  appraiser  wdio  estimates  costs  on  a  basis 
of  wholesale  prices. 

Whatever  the  cause  of  this  unit  price  de- 
preciation, the  appraiser  should  allow-  for  it 
in  calculating  development  cost,  for  it  is  a 
deficit  incurred  in  the  development  of  the 
business  of  the  utility  company,  and  one  that 
cannot  be  controlled  by  the  company. 

Of  course  if  the  appraiser  uses  the  his- 
torical method  of  appraisal  there  will  ordi- 
narily be  much  less  price  depreciation  than 
if  the  appraiser  uses  the  replacement  meth- 
od. As  I  have  used  the  historical  method 
and  as  my  unit  prices  are  not  those  of  the 
present  financial  depression,  I  find  it  unnec- 
essary to  modify  my  calculations  of  develop- 
ment cost  to  allow  for  price  depreciation. 
But  in  the  event  that  any  other  appraiser 
of  this  property  should  use  present  low- 
unit  prices  and  wholesale  construction  prices, 
it  should  be  borne  in  mind  that  his  estimate 
of  development  cost  based  on  the  actual 
ledger  costs  should  be  increased  by  the  total 
amount  of  depreciation  due  to  unit  price 
depreciation.  This  is  an  important  element 
frequently  overlooked  by  appraisers. 

If  price  depreciation  is  not  provided  for 
in  the  development  cost,  it  should  be  given 
consideration  by  allowing  a  higher  rate  of 
fair  return  on  the  investment  than  would 
otherw-ise   be    permitted. 

Actual  Accrued  Depreciation  Distinguished 
From  Probable  Future  Depreciation. — .-^ct- 
ual  depreciation  is  that  loss  of  plant  value 
that  has  already  occurred  and  that  is  suscep- 
tible of  demonstration.  All  accrued  "natural 
depreciation"  is  "actual  depreciation."  Func- 
tional depreciation  due  to  obsolescence  may 
or  mav  not  be  "actual  accrued  depreciation." 
If  it  can  be  shown  that  an  existing  plant 
unit,  an  old  steam  engine,  for  example,  is  out 
of  date  because  a  newer  and  more  economic 
steam  engine  is  available,  then  the  old  en- 
gine has  demonslralily  suffered  depreciation 
due  to  obsolescence— has  actually  depreciated. 
But  if  it  is  merely  anticipated  that  some  fu- 
ture invention  may  render  the  existing  en- 
gine obsolete,  it  cannot  be  said  that  actual 
depreciation  has  occurred  in  the  existing  en- 
gine. 

If  it  can  be  shown  that  an  existing  engine 
has  become  too  small  for  most  ecoiuvuic 
service,   then   it   has  actually  depreciated ;   but 


if  it  is  still  large  enough  lor  ei-onomic  serv- 
ice, even  though  the  probable  future  growth 
of  the  demands  upon  it  will  eventually  cause 
it  to  depreciate,  no  actual  depreciation  can 
be  said  to  have  occurred. 

In  ascertaining  the  depreciated  value  of  a 
plant,  only  the  actual  depreciation  should  be 
deducted  from  the  cost  now.  But  in  creat- 
ing depreciation  or  renewal  funds  for  fu- 
ture use.  not  only  should  provision  be  made 
for  the  natural  depreciation  that  is  certain 
to  occur,  but  for  all  the  functional  depre- 
ciation that  will  probably  occur,  provided 
only  that  the  annual  surplus  after  paying 
operating  expenses  and  a  fair  return  on  the 
investment  is  large  enough  to  permit  the 
creation  of  such  a  depreciation  fund.  Only 
the  most  profitable  companies  can  do  this. 
During  the  development  jieriod  no  com- 
pany should  attemiJt  to  provide  a  fund  for 
future  functional  depreciation,  for  functional 
depreciation  may  not  occur,  although  it  is 
probable  that  it  will. 

In  brief,  a  financially  strong  company 
should  provide  a  fund  to  amortize  probable 
functional  depreciation  in  advance  of  its  oc- 
currence, while  a  financially  weak  company 
should  pay  for  functional  depreciation  only 
when  it  occurs  and  should  amortize  such  de- 
preciation after  its  occurence.  Intermediate 
between  these  extremes  will  be  found  many 
companies  that  provide  depreciation  funds  or 
surpluses  to  take  care  of  part  of  the  probable 
functional   depreciation. 

In  the  event  that  no  depreciation  fund  is 
to  be  provided  for  future  functional  depre- 
ciation, the  rate  of  fair  return  on  the  in- 
vestment should  be  higli  enough  to  cover 
probable    functional   depreciation. 

Stated  otherwise,  in  making  provision  for 
the  future,  the  probable  future  functional  de- 
preciation due  to  future  inventions,  future 
growth,  etc.,  must  be  fully  provided  for, 
either  in  the  form  of  depreciation  funds  or 
in  a  rate  of  "fair  return"  sufficiently  high  to 
recoup  the  investor  for  the  chance  he  takes 
that  functional  depreciation  will  reduce  the 
value  of  his  plant.  Perhaps  the  most  ra- 
tional plan  is  to  use  a  combination  of  these 
two  methods  by:  (1)  Providing  a  depre- 
ciation fund  that  will  include  all  probable 
depreciation  due  to  inadequacy,  predicated 
upon  the  past  growth  of  demand  upon  the 
l)lant  and  upon  similar  plants  else-v\-here ;  and 
(2)  permitting  a  rate  of  fair  return  suffi- 
ciently high  to  provide  for  probable  depre- 
ciation due  to  obsolescence. 

Manv  percentages  of  annual  depreciation 
of  machinery  used  by  appraisal  engineers  are 
percentages  based  upon  functional  deprecia- 
tion. General  experience,  up  to  the  present, 
indicates  that  few  heavy  machines  of  any 
kind  have  remained  in  use  longer  than  20  to 
3it  years.  .American  locomotives,  for  exam- 
ple, have  had  an  average  life  of  about  '25 
years,  but  that  this  short  life  is  due  wholly 
to  functional  depreciation  is  pro-ved  by  such 
facts  as  that  the  second  locomotive  built  by 
Stephenson  is  still  in  use  in  En.gland,  al- 
thou.eh  it  is  nearly  100  years  old.  The  func- 
tional depreciation  of  American  locomotives 
)ias  Iieen  due  to  inadequacy.  Growth  of  traf- 
fic has  made  heavier  locomotives  more  econo- 
mic. But  with  the  growing  weight  of  loco- 
motives, and  rolling  stock  generally,  has 
come  the  necessity  of  using  heavier  rails  and 
heavier  steel  bridges,  so  that  rails  and  steel 
bridges  have  depreciated  fuii(ctionaIlv  at 
,ibout  the  same  rate  as  the  functional  depre- 
ciation of  locomotives.  It  is  always  neces- 
sary, therefore,  to  consider  the  effect  of 
functional  depreciation  of  one  class  of  plant 
units  upon  other  classes  of  plant  units.  _  If 
,.-iils  of  a  street  railw-ay  depreciate  function- 
ally because  heavier  cars  have  become  eco- 
iioinicallv  necessary,  pavement  between  the 
rails   will   also   have   depreciated    functionally. 

In  this  ■H\-iy  there  is  often  a  long  chain  of 
functional  depreciation  of  different  plant  units 
that   are   inter-dependent. 

Two  Distinct  Uses  of  Depreciation  Data  — 
.'\s  above  indicated,  pctual  accrued  dcprecia- 
t'on  must  be  deducted  from  cost  new  to  get 
depreciated  \-ali'e.  This  is  the  only  use  tn 
which  depreciation   data  should  be  put  in  an 


appraisal.  But  in  a  rate  making  problem,  the 
factor  of  prcbable  future  depreciation  enters, 
and  then  both  the  probable  functional  de- 
preciation and  nrobable  natural  depreciation 
must  be  considered.  Depreciation,  for  ap- 
praisal purposes  related  to  the  past  and  to 
what  is  actual.  Depreciation  for  rate  mak- 
ing purposes  relates  to  the  future  and  to 
what  is  probable.  This  distinction  is  vital. 
Resultant  Depreciation. — In  calculating  the 
probabU-  future  annual  depreciation  of  a 
plant  it  is  necessary  to  consider  both  the  nat- 
ural depreciation  and  the  functional  depre- 
ciation, to  ascertain  the  resultant  annual  de- 
preciation. If  any  class  of  plant  units,  like  en- 
gines, suffers  more  rapid  functional  deprecia- 
tion than  natural  depreciation,  then  the  natural 
depreciation  can  be  ignored,  for  the  engines 
will  be  renewed  because  of  functional  depre- 
ciation at  an  earlier  date  than  renewal  would 
occur  if  only  natural  depreciation  were  act- 
ing. On  the  other  hand,  if  natural  depre- 
ciation is  greater  than  functional  deprecia- 
tion, as  usually  is  the  case  with  the  wooden 
poles  of  a  transmission  line,  then  functional 
depreciation  must  be  ignor.'d.  Whichever 
form  of  annual  depreciation  is  'he  greater  is 
to  be  selected  as  the  resultant  depreciation  of 
the  given  class  of  plant  units  under  consid- 
eration. 

The  sum  of  all  the  resultant  annual  depre- 
ciations of  the  different  classes  of  plant  units 
gives  the  total  resultant  annual  depreciation 
of  the  plant,  and  it  is  this  total  wliich  must 
be  provided  for  in  one  or  more  of  the  fol- 
lowing ways;  (1)  Current  renewals  charged- 
to  maintenance,  f2)  depreciation  fund,  or  re- 
newal reserve,  (3>  surplus,  ("4)  high  enough 
"fair  return"  distributed  to  the  ow^ners  of  the 
plant  to  recoup  them  for  probable  depre- 
ciation. 

Bond  Sinking  Fund  Not  to  be  Confused 
With  Depreciation  Fund.— A  bond  sinking 
fund  is  merely  a  sum  of  money  accumulated 
to  pay  off  a  debt.  If  it  happens  that  the 
debt  matures  at  the  same  time  that  the  plant 
reaches  the  end  of  its  useful  life,  the  bond 
sinking  fund  may  be  a  true  depreciation 
fund,  proviiled  the  par  value  of  the  bonds 
equals  the  full  value  of  the  plant.  This. 
however,  is  seldom  the  case.  There  is,  there- 
fore, no  necessary  relation  between  a  bond 
sinking  fund  and  a  depreciation  fund.  How- 
ever, h  is  clear  that  a  public  service  com- 
pany should  not  be  permitted  to  deduct  both 
the  annuity  for  a  bond  sinking  fund  and  the 
annuitv  for  a  depreciation  fund  from  its 
earnings  in  calculating  the  ret  earnings. 
which  are  to  be  its  "fair  return,"  for  such  a 
procedure  would  result  in  a  duplication  of 
the  amortization  of  plant  values. 

Some  persons  who  have  given  the  problem 
little  thought  have  contended  that  a  public 
service  company  should  not  even  be  allowed 
to  provide  a  depreciation  fund  out  of  earn- 
ings, on  the  theory  that  at  the  end  of  a  pe- 
riod of  years  the  company  would  have  a  de- 
preciation fund  equal  to  the  full  value  of  the 
plant  and  would  also  have  the  plant.  This 
last  is  based  upon  an  erroneous  hypothesis. 
for  the  life  of  the  ordinary  public  service 
plant,  taking  the  plant  as  a  whole,  never 
ends.  .\  depreciation  fund,  then,  is  merely 
an  accumulation  of  money  to  provide  for  the 
renewals  of  the  plant  units,  and  thus  to  as- 
sure that  the  life  of  the  plant  as  a  whole 
shall   be   perpetual. 

Weighted  Average  Age  of  Plant  Units.— 
The  average  age  of  any  group  of  plant  unit^ 
of  equal  value  is  calculated  thus;  Multiply 
the  total  number  of  plant  units  of  the  same 
age  bv  the  nuinher  of  years  that  they  have 
been  in  use;  add  together  all  such  products 
for  the  given  class  of  units,  and  divide  the 
sum  bv  the  total  number  of  plant  units.  The 
quotient  is  the  average  age  of  the  given 
class  of  plant  units. 

If  the  plant  units  of  a  given  class  vary  in 
first  cost,  then  the  weighted  average  age  is 
found    thus ; 

Multi|)ly  the  money  expended  c.-ich  year  in 
the  constrnclion  of  the  plant  units  now  in 
existence  by  the  age  in  years ;  add  those 
products  together  and  divide  by  the  total  cost. 
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The  quotient  is  the  weighted  average  age  of 
the  given  class  of  plant  units. 

In  applying  this  last  rule,  carfe  must  be 
taken  to  make  adjustments  needed  to  pro- 
vide for  fluctuations  in  unit  prices,  so  that 
standard  unit  prices  .may  be  applied  to  all. 
Care  must  also  be  taken  to  ascertain  whether 
any  plant  .units  as.  originally  built  have  been 
renewed ;  and  to  .tliis  end  both  the  original 
construction  accounts  and  the  maintenance 
and  renewal  reserve  accounts  sho,uld  be  in  - 
vestigated. 

This  matter  is  discussed  at  further  length 
on  page  1296  of  my  "Hand  Book  of  Cost 
Data." 

Wearing  Value  of  a  plant  unit  is  the  dif- 
ference between  its  cost  new  and  its  scrap 
value.  To  the  great  majority  of  plant  units 
it  is  practically  useless  to  assign  any  scrap 
value,  for  the  scrap  value  is  usually  so  in- 
significant a  part  of  the  cost  new  that  it 
gives  an  appearance  of  great  accuracy  to  ihe 
depreciation  calculations  where  no  great  ac- 
curacy can  exist  in  most  cases.  When  the 
life  of  most  plant  units  is  itself  a  matter  of 
rough  appro.ximation.  no  greater  accuracy  is 
attained  by  assigning  any  scrap  value  to 
most  classes  of  plant  units.  Copper  wire  is 
the  only  class  of  plant  unit  to  which  I  have 
assigned,  a   scrap  value  in  this  appraisal. 

Depreciation  percentages  may  be  expressed 
either  in  terms  of  the  cost  new  or  of  the 
wearing  value.  I,  have  expressed  these  per- 
centages in  terms  of  the  cost  new. 

Analysis  of  Maintenance  Accounts  and 
Upkeep  Costs. — Before  the  true  net  earnings 
of  a  plant  can  be  accurately  ascertained,  it 
is  necessary  to  analyze  the  maintenance  ac- 
counts, for  it  will  usually  be  found  that  the 
actual  expenditures  for  upkeep  in  any  given 
year  are  less  than  the  average  expenditures 
for  upkeep  will  be  in  the  years  to  come. 
Simply  because  a  plant  is  old  it  must  not  be 
assumed  that  its  upkeep  expenditures  have 
reached  a  normal  or  average  condition.  Yet 
this  erroneous  assumption  has  been  made  in 
many  rate  making  cases. 

Upkeep  Cost  is  the  actual  expenditure  for 
current  repairs  and  current  renewals  (main- 
tenance) plus  the  annual  depreciation  not 
provided  for  in  the,  actual  expenditure  in 
renewals. 

Current  Maintenance,  or  maintenance  as 
the  term  is  commonly  used  by  accountants, 
is  the  actual  expenditure  for  current  repairs 
and  current  renewals. 

Repairs,  as  used  in  this  report,  is  the  cur- 
rent expenditure  for  keeping  the  parts  of 
plant  units  in  serviceable  condition. 

Renewals,  as  used  in  this  report,  is  the  cur- 
rent expenditure  for  the  renewal  of  whole 
plant  units. 

Annual  Depreciation,  as  used  here,  is  the 
estimated  annual  loss  of  value  from  all 
causes,  including  natural  and  functional.  .An- 
nual Depreciation  usually  exceeds  annual 
Renewals  in  plants  that  are  not  very  old. 
Hence  the  extreme  importance  of  not  as- 
suming that  Annual  Renewals  are  probably 
sufficient  to  cover  Annual  Depreciation.  An- 
nual Renewals  are  usually  only  a  part  of 
Annual  Depreciation,  and  Annual  Deprecia- 
tion is,  in  turn,  only  a  part  of  .\nnual  Up- 
keep Cost,  for  Annual  Depreciation  does  not 
include  Annual  Repairs.  Great  confusion 
still  exists  in  the  minds  of  many  people  as 
to  these  terms,  partly  because  they  are  not 
used  in  the  same  sense  by  all  engineers.  Se- 
rious errors  have  occurred,  both  on  the  part 
of  public  service  companies  and  public  serv- 
ice commissions,  in  estimatin.g  the  probable 
annual  Upkeep  Cost.  Sometimes  in  such  es- 
timates. Annual  Repairs  have  been  omitted, 
but  more  often  the  error  has  arisen  because 
actual  .Annual  Renewals  of  the  previous  year 
were  assumed  to  cover  all  probable  Annual 
Depreciation. 

Operating  Expense,  as  used  in  this  report, 
is  tlie  actual  expenditure  for  operating  and 
maintaining  the  property,  including  taxes.  But, 
as  ordinarily  used,  in  public  utility  account- 
ing, the  term  operating  expense  does  not 
include  taxes.  This  is  unfortunate,  for  true 
net  earnings  cannot  be  ascertained  until  taxes 
are    deducted.      A    tax    is,    in    reality,    an    op- 


erating expense.  This  becomes  very  clear 
when  a  rate  making  problem  is  attacked,  for 
interest  charges  are  then  seen  to  be  a  part 
of  the  "fair  return"  on  the  investment,  where- 
as taxes  are  not,  but  fall  naturally  m  operat- 
ing expense.  It  is  not  sound  to  exclude 
.  taxes  from  operating  expenses  on  the  ground 
either  that  they  are  "fixed"  or  that  they  are 
beyond  the  control  of  the  management. 
Taxes  are  not  fixed,  and  as  for  their  being 
beyond  managerial  control,  so  is  functional 
depreciation,  which  is  often  a  big  part  of 
maintenance  cost. 

Operation  Expense,  as  used  in  this  report, 
includes  all  the  "operating  expense"  except 
the  expense  of  maintenance  (i.  e.,  current 
repairs  and  renewals).  Maintenance  Expense 
is  defined  above. 

Net  Earnings.— A^  the  term  "net  earnings" 
is  commonly  used,  it  means  the  balance  re- 
maining after  deducting  operating  expense 
(not  including  taxes)  from  gross  operating 
earnings.  But  for  the  purposes  of  this  re- 
port it  is  necessary  to  define  three  sorts  of 
net  earnings : 

(1)  Ledger  Net  Earnings  is  the  balance 
remaining  after  deducting  the  ledger  "op- 
erating expense"  (exclusive  of  taxes)  from 
gross  operating  earnings.  This  is  the  "net 
earnings"  as  commonly  reported  by  public 
utility  companies. 

(2)  Apparent  Net  Earnings  is  the  bal- 
ance remaining  after  deducting  operating  ex- 
pense (including  taxes)  from  gross  operat- 
ing earnings. 

(.3)  True  or  Actual  Net  Earnings,  as  used 
in  this  report,  is  the  balance  remaining  after 
deducting  from  Apparent  Net  Earnings  an 
amount  sufiicient  to  cover  all  depreciation 
(functional  as  well  as  natural)  not  provided 
for  in  the  operating  expense. 

Fixed  Charges,  as  the  term  is  commonly 
used,  includes  interest  (on  funded  debt,  real 
estate  mortgages,  and  floating  debt),  con- 
tractual sinking  fund  requirements,  and  ac- 
crued taxes  (if  taxes  are  not  carried  as  an 
operating  expense). 

Dividends  are  the  so-called  "profit"  dis- 
tributions to  stockholders. 

.Surplus,  as  the  term  is  commonly  used,  is 
the  balance  remaining  after  deducting  fixed 
charges  and  dividencTs  from  "ledger  net  earn- 
ings." 

While,  as  above  stated,  it  is  the  practice 
of  many  companies  to  provide  for  bond  sink- 
ing fund  requirements  as  a  part  of  Fixed 
Charges,  other  companies  treat  the  matter 
differently  and  deduct  the  annuities  for  bond 
sinking  funds  from  Surplus.  Some  compa- 
nies also  make  a  similar  deduction  from  Sur- 
plus to  provide  annuities  for  a  Replacement 
Reserve,  instead  of  providing  for  such  a  re- 
serve in  the  form  of  a  depreciation  fund 
considered  as  part  of  the  operating  expense. 
It  is  important,  therefore,  not  to  assume  that 
all  actual  renewal  expenditures  will  neces- 
sarily be  found  under  the  Maintenance  Ex- 
penses, that  is,  among  operating  expenses. 
Where  a  Replacement  Reserve  is  provided 
for  out  of  Surplus,  it  is  a  common  practice 
to  pay  for  all  heavy  renewals  out  of  this 
Reserve,  in  which  case  such  payments  never 
appear  as  an  operating  expense.  Because 
this  is  done  it  should  not  be  assumed  th,at 
maintenance  expense  does  not  contain  a  con- 
siderable expenditure  for  true  renewals,  for 
it  usually  does.  In  brief,  both  the  mainte- 
nance  expenses  and  the  credits  to  the  Re- 
placement Reserve  should  be  analyzed  to  as- 
certain the  total  actual  expenditures  for  re- 
r.ewals. 

In  providing  a  Replacement  Reserve  it  is 
not  uncommon  to  estimate  as  follows  what 
should  be  placed  annually  in  the  reserve : 
Take  20  or  2.')  per  cent  of  gross  annual  earn- 
ings, and  deduct  therefrom  the  actual  annual 
maintenance  expenses  of  the  previous  year; 
the  balance  is  the  amount  to  be  put  into  Re- 
placement  Reserve. 

While  this  forms  a  good  rough  and  ready 
rule  in  many  cases,  it  is  apt  to  lead  to  se- 
rious error  in  a  given  case.  A  much  more 
rational  method,  where  the  appraised  value 
of  the  plant  is  known  in  detail,  is  to  esti- 
mate  the   annual    depreciation   of    each   class 


of  plant  units,  take  the  sum  total  and  deduct 
therefrom  the  average  annual  expenditure  for 
renewals  that  have  been  charged  to  mainte- 
nance during  the  previous  year ;  the  balance 
is  the  sum  to  set  aside  in  the  renewal  reserve. 

Method  of  Estimating  Annual  Upkeep  Cost. 
— Having  defined  terms  and  having  briefly 
explained  accounting  practice  as  to  certain 
important  features,  we  may  uass  to  a  sum- 
mary of  the  proper  method  of  estimating 
the  annual  upkeep  cost  of  a  public  utility 
plant. 

As  at  present  conducted,  no  public  utility 
company  keeps  its  accounts  in  such  a  manner 
as  to  segregate  Maintenance  Expenses  into 
Repairs  and  Renewals,  using  these  terms  as 
above  defined.  Yet,  if  we  are  to  make  proper 
estimates  for  depreciation  funds,  or  if  we  are 
to  ascertain  the  "true  operating  expense,"  it 
becomes  essential  to  analyze  Maintenance  in- 
to Repairs  and  Renewals. 

If  the  weighted  age  of  any  given  set  of 
plant  units  is  less  than  half  the  total  life  of 
units  of  that  class,  the  expenditures  for  Re- 
newals of  the  plant  units  are  below  what 
they  must  ultimately  be.  Thus,  if  the  life 
of  railway  cross-ties  is  10  years,  and  if  the 
weighted  age  of  a  given  lot  of  ties  is  3 
years,  it  is  evident  that  tie  renewals  are  still 
below  normal.  When,  however,  the  weighted 
age  becomes  5  years  (i.  e.,  half  the  life),  it 
is  evident  that  tie  renewals  have  reached  a 
normal  stage,  for  there  will  then  be  ties  of 
all  gradations  of  a.ge,  from  those  just  put  in 
the  track  to  those  just  ready  to  be  taken  out. 

Since  the  weighted  age  of  few  classes  of 
plant  units  in  this  plant  has  yet  reached  half 
the  total  life,  it  becomes  exceedingly  impor- 
tant to  analyze  the  maintenance  accounts. 
Otherwise,  if  the  present  maintenance  expen- 
ditures were  regarded  as  being  normal,  no 
adequate  allowance  would  be  made  for  de- 
preciation that  is  now  going  on  but  is  not  yet 
being  paid  for. 

In  the  same  manner  current  repairs  in- 
crease with  increasing  age  of  the  plant  units. 
Hence  neither  Repairs  nor  Renewals  can  be 
I)roperly  judged  until  an  analysis  is  made  of 
the  maintenance  accounts  and  until  the 
weighted  age  of  each  class  of  plant  units  is 
determined. 

Maintenance,  as  before  said,  is  the  cost  of 
Repairs  plus  the  cost  of  Renewals  of  such 
plant  units  as  have  been  charged  to  the  op- 
erating account.  When  a  plant  is  young,  re- 
pairs are  usually  inexpensive  and  there  may 
be  a  few  or  no  renewals  of  plant  units  at  all. 
Hence,  unless  a  renewal  reserve  account  is 
provided,  there  may  be  little  or  no  charge 
for  annual  plant  depreciation  shown  on  the 
books,  although  depreciation  is  actually  oc- 
curring. When  a  large  plant  is  old,  there 
are  heavy  repair  expenses  which  are  quite 
uniform  but  the  actual  renewals  of  many 
classes  of  plant  units  fluctuate  from  year  to 
year.  In  other  w'ords,  the  annual  expendi- 
tures to  replace  plant  units — the  year's  de- 
preciation—are apt  to  fluctuate,  and  the  few- 
er the  number  of  plant  units  the  greater  the 
fluctuation. 

Having  analyzed  the  annual  maintenance 
expenses  of  a  plant  so  as  to  show  what  has 
been  expended  for  Renewals  and  what  for 
Repairs,  the  next  step  is  to  compare  the 
actual  expenditure  for  Renewals  with  the  es- 
timated annual  Depreciation.  In  the  case  of 
most  plants  it  almost  invariably  happens  that 
the  actual  Renewal  expenditures  fall  below 
the   estimated   annual   Depreciation. 

The  true  total  upkeep  expense  is  the  sum 
of  two  items:  (1)  Repairs  and  (2)  Depre- 
ciation. While  the  actual  maintenance  ex- 
pense is  the  sum  of  two  items:  (1)  Repairs 
and  (2)  Renewals.  Since  Depreciation  usual- 
ly exceeds  Renewals  and  always  exceeds  it 
in  the  case  of  a  new  plant,  it  "is  of  the  ut- 
most importance  that  the  excess  be  accurate- 
ly ascertained  before  passing  upon  the  ques- 
tion of  rates  charged   for  service. 

Suppose,  for  example,  that  the  estimated 
Depreciation  of  cross-ties  is  8  per  cent  per 
annum,  and  that  the  total  cost  of  the  ties  is 
$20,000,  then  the  annual  Depreciation  is  $1,600. 
If  the  actual  tie  Renewals  for  a  given  year 
show   a   cost  of   $600,   it   is   evident   that   tie 
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renewal  costs   for  that  year  are  $1,000  below 
normal. 

Where  the  number  of  plant  units  of  any 
given  class  is  large,  and  where  they  are  of 
varying  ages,  a  normal  condition  of  renewals 
is  not  reached  until  the  weighted  age  of  all 
the  plant  units  of  that  class  is  half  the 
total  life  of  a  plant  unit  of  that  class.  Keep- 
ing this  fact  in  mind,  it  is  possible  to  tell 
roughly  whether  or  not  the  renewals  of  a 
given  class  of  plant  units  have  been  normal 
during  a  given  year,  provided  only  that  we 
know  the  weighted  age  of  the  plant  units 
But  the  more  precise  method  to  use  is  the 
one  above  outlined,  which  may  be  summed 
up  thus : 

Segregate  the  actual  annual  maintenance 
expenses  into  Repairs  and  Renewals.  De- 
duct all  the  Renewals  and  add  the  estimated 
annual  Depreciation.  The  resulting  sum  will 
be  the  total  true  annual  upkeep  cost. 

When  nothing  but  the  ordinary  accounting 
records  are  available,  the  segregating  of  Re- 
newals from  Repairs  often  seems  like  an  im- 
possible task  in  the  case  of  certain  classes 
of  expense  items,  but  usually  a  way  can  be 
found  that  will  enable  a  sufficiently  close  ap- 
proximation to  be  made.  A  study  of  the 
""stock  slips,"  for  example,  will  disclose  the 
purposes  for  which  given  amounts  of  mate- 
rials were  used.  Having  ascertained  the 
amount  of  materials,  copper  wire,  for  exam- 
ple— used  for  renewals,  the  labor  required 
to  put  the  given  length  of  wire  in  place  may 
be  estimated. 
_  Some  maintenance  accounts,  like  those  for 
ties  and  rails,  contain  only  the  cost  of  ma- 
terials used  for  renewals.  In  such  cases, 
also,  the  labor  of  placing  these  materials  in 
the  plant  can  be  estimated,  and  then  added 
to  the  cost  of  the  materials. 

The  "requisitions"  show  all  the  purchases 
of  equipment,  and  a  study  of  the  equipment 
and  accounting  records  discloses  whether  a 
given  purchase  was  for  Renewals  or  for  addi- 
tions to   plant. 

Suggested  Improvements  in  Maintenance 
Accounting. — Since  public  service  commis- 
sions will  hereafter  limit  net  income  to  a 
■"reasonable  return."  it  becomes  of  prime  im- 
portance so  to  keep  the  maintenance  accounts 
as  to  segregate  Repairs  from  Renewals.  To 
this  end  this  company  should  subdivide  its 
maintenance  accounts  so  as  to  show  the  la- 
bor cost  corresponding  to  the  cost  of  each 
class  of  materials  used  in  Repairs  and  Re- 
newals. Every  maintenance  cost  item  should 
not  only  be  divided  into  labor  and  materials, 
where  such  division  is  practicable,  but  Re- 
pairs should  be  segresjated  from  Renewals. 
It  is  also  desirable  that  there  be  a  separate 
maintenance  account  for  every  plant  distrib- 
ution account.  Thus,  if  there  is  a  plant  ac- 
count for  bridges,  there  should  be  a  cor- 
responding maintenance  account  for  bridges, 
and  this  account  should  be  subdivided  into 
Labor  and  Materials.  By  providing  a  main- 
tenance account  corresponding  to  each  class 
of  plant  items,  it  will  be  possible  to  express 
each  kind  of  annual  maintenance  cost  as  a 
percentage  of  the  first  cost  of  the  corres- 
ponding plant  items. 

The  method  above  suggested  for  record- 
ing maintenance  expenses  is  not  in  use  by 
any  public  service  company,  so  far  as  I  know, 
but  the  necessity  for  securing  more  accurate 
maintenance  data  to  be  used  in  rate  making 
cases  alone  justifies  the  adoption  of  this 
method.  Furthermore  it  will  enable  any  one 
better  to  iudge  past  maintenance  expenses 
and  to  -'redict  future  upkeep  costs  with  great- 
er accuracy. 

.Analysis  of  Upkeep  Cost. — In  estimating 
the  probable  annual  cost  of  upkeep,  plant 
•units  should  be  segre.gated  into  two  groups : 
Group  I :  Those  plant  units  of  a  given  class 
(railway  ties,  for  example)  that  are  nu- 
merous and  of  all  gradations  in  depreciated 
value  from  nearly  zero  to  100  per  cent  value. 
Group  II :  Those  plant  units  of  a  given  class 
that  either  are  not  very  numerous.^  or  if  nu- 
merous, do  not  have  much  gradation  in  de- 
preciated  value. 

In  the  first  group  would  fall  railway  ties. 
if    the    railway    were    one    in    which    ties    of 


every  gradation  in  age  were  to  be  found  in 
the  track.  Likewise  poles  of  a  distribution 
system  would  come  in  the  first  group,  if  the 
poles  were  of  all  gradations  in  age.  In  such 
cases  the  average  age  of  the  plant  units  is 
50  per  cent  of  the  total  life  of  a  plant  unit 
of  that  class.  Obviously  no  depreciation 
fund  is  needed  in  that  case,  for  the  annual 
renewals  will  be  made  according  to  the 
straight  line  formula.  Thus,  if  poles  have  a 
life  of  17  years,  and  if  they  are  of  all  ages 
from  brand  new  to  nearly  17  years  old,  the 
normal  renewals  will  be  at  the  rate  of  6 
per  cent  per  year.  Renewal  of  plant  units 
in  Group  I  is  therefore  to  be  calculated  by 
the   straight   line  depreciation   formula. 

Renewal  of  plant  units  in  Group  II  is  to 
be  calculated  by  the  sinking  fund  formula, 
the  sinking  fund  annuities  being  made  only 
sufficient  to  amortize  the  depreciated  value 
(not  the  new  value)  of  the  given  plant  units. 
If  the  plant  units  are  of  a  kind  whose  re- 
pairs to  parts  of  a  unit  will  rise  as  time  goes 
on.  then  the  unit  cost  depreciation  formula 
is  the  one  to  apply  in  estimating  increments 
in  future  upkeep. 

Depreciation  Formulas. — There  are  three 
formulas  by  which  accrued  depreciation  ha^ 
been  calculated  by  appraisers:  (1)  Straight 
Line  Formula,  (2)  Sinking  Fund  Formula, 
and   (3)   Unit  Cost  Depreciation  Formula. 

In  addition  to  these,  what  may  be  termed 
a  Progressive  Diminution  Formula  is  some- 
times used.  It  involves  reducing  the  value 
of  a  plant  each  year  by  subtracting  from  its 
last  year's  value  a  percentage  thereof.  This 
method  is  rarely  used  in  appraisals. 

Straight  Line  Formula. — According  to  what 
is  called  the  straight  line  formula,  accrued 
depreciation  is  calculated  thus:  Multiply  the 
age  in  years  of  a  given  plant  unit  by  the 
percentage  of  life  that  it  loses  annually,  and 
the  product  is  the  accrued  depreciation. 

Thus,  if  poles  have  a  life  of  20  years,  the 
annual  loss  of  life  is  5  per  cent;  hence,  a 
pole  8  years  old  has  depreciated  8X5  per 
cent  =  40  per  cent,  and  its  "present  value" 
is  60  per  cent,  according  to  the  straight  line 
formula. 

This  formula  is  the  simplest  of  all,  and 
has  been  most  used  in  appraisals.  For  ex- 
pressing the  present  service  condition  of  a 
plant  this  formula  is  certainly  the  one  to 
use.  but  it  is  equally  certain  that  it  does  not 
express  the  true  present  or  depreciated  value. 
Where  the  development  cost,  as  calculated  by 
the  deficit  method,  has  been  sufiicient  to  off- 
set or  more  than  offset  depreciation — and 
this  is  always  the  case  when  a  property  is 
still  in  its  development  period — then,  as 
shown  in  the  discussion  of  development  cost 
elsewhere  in  this  report,  it  is  usually  unneces- 
sary to  apply  any  depreciation  formula  ex- 
cept the  straight  line  depreciation  formula; 
for,  no  matter  what  formula  is  used,  the 
development  cost  wipes  out  the  depreciation 
and  the  resulting  total  property  value  (plant 
value  plus  development  cost)   is  the  same. 

Sinking  Fund  Formula. — According  to  the 
sinking  fund  method  of  calculating  deprecia- 
tion, it  is  assumed  that  the  accrued  depre- 
ciation of  a  plant  unit  is  the  amount  already 
accumulated  in  a  sinkin.g  fund  that  was  be- 
gun when  the  plant  unit  was  first  put  into 
service,  and  whose  annuities  are  such  that, 
at  compound  interest  the  amount  at  the  end 
nf  the  life  of  the  plant  unit  will  equal  the 
first  cost  of  the  plant  unit. 

The  argument  upon  which  the  sinking  fund 
depreciation  formula  was  originally  advo- 
cated is  this :  The  purchaser  of  a  depreciated 
plant  should  be  willing  to  take  the  plant  at 
its  first  cost,  providing  he  also  were  to  re- 
ceive an  accumulated  sinking  fund  that  would 
eventually  (at  the  end  of  the  life  of  the 
plant)  equal  the  first  cost  of  the  plant.  Hence 
if  the  purchaser  takes  only  the  depreciated 
plant,  he  sliould  take  it  at  its  cost  new  less 
the  accumulated   sinking  fund. 

This  argument  is  sound,  provided  the  plant 
unit  is  of  a  kind  whose  operating  expenses, 
current  repairs,  and  service  performed,  re- 
main constant  throughout  the  life  of  the 
plant  unit.  But  the  argument  is  unsound 
when  operating  expense,  and  repairs  increase 


or  when  the  service  or  output  of  the  plant 
unit  decreases  as  it  grows  older.  In  brief, 
the  sinking  fund  depreciation  formula  is  a 
special  case  formula— although  one  of  wide 
applicability.  The  general  and  economically 
exact  depreciation  formula  is  one  that  I 
have  deduced  in  the  following  paragraphs. 

Unit  Cost  Depreciation  Forinula.— This  de- 
preciation   formula    is    predicated    upon    the 
broad    economic    principle    that    decrease    in 
economic  value  of  a  plant  unit  is  determined 
by  the  increased  unit  cost  of  its  products  or 
service.    This  increased  unit  cost  of  the  prod- 
uct  or   service   is   of   course   relative,   and   if 
the   standard   of   comparison  is   an   improved 
or  larger   machine,  then  we  deduce  the  eco- 
nomic  depreciation   as   already   described   un- 
der   the   headings    relating    to    calculation    of 
obsolescence     and     inadequacy     depreciation. 
But   increased    unit   cost   of    production    may 
occur   because   an   old   machine   not   only   re- 
quires  greater   repairs   than   a   new   one,   but 
because  it  annually  turns  out  fewer  units  of 
product  due  to  being  shut  down  more  often 
for   repairs.     It   is   this    loss   of    economy   in 
production  with  an  old  machine  as  contrasted 
with    a   new   machine,   that   often    causes   de- 
preciation   in    addition    to   that    calculated   by 
the  sinking  fund   formula.     To  calculate  true 
economic   depreciation    due   to   the   ageing   of 
a  machine  we  must  have  a  more  general  for- 
mula than  the  sinking  fund  depreciation  for- 
mula.    The  unit  cost  depreciation   formula  is 
predicated    upon    the    foUowin"    principle    of 
equity:     The  purchaser  of  a  second-hand  ma- 
chine   is    entitled    to    purchase    it    at    such    a 
price  that   during   its   remaining  life  he  may 
produce  each  unit  of  service  or  output  at  the 
same  average  unit  cost  as  would  be  entailed 
during  the   entire   life   of   the   machine.  ^  For 
the  word  "machine"  may  be  substituted  "plant 
unit"      or      "structure."       This      fundamental 
proposition  needs  no  argument  in  its  support. 
The    equitable    second-hand    price    to    be    de- 
termined by  this  criterion  is  the  true  depre- 
ciated value. 
Let 

C  =  first  co.st   of  new  plant  unit, 
c  =  depreciated  value  of   old  plant  unit, 
F  =  sinking    fund    annuity    to    amortize    C 
in  its  life  of  A'  years, 

/  =  sinking  fund  annuity  to  amortize  c  in 
its  remaining  life  of  n  years, 

.V  =  number  of  years  of  life  of  new  plant 
unit, 

M  =  number  of  years  of  remaining  life  of 
old  plant  unit, 

Q  =  average  annua!  operating  expense,  ex- 
clusive of  repairs,  but  including  taxes  during 
A'  years, 

q  =  average  annual  operating  expense,  ex- 
clusive of  repairs,  but  including  taxes  during 
remaining  n  years, 

P  =  annuity  to  provide  for  repairs  to  parts 
of  the  plant  unit  during  its  life  iV  years, 

p  =  annuity  to  provide  for  repairs  to  parts 
of  old  plant  unit  during  n  years, 

r  =  rate  per  cent  of  interest,  expressed  as 
a  decimal, 

L' =  average  unit  cost  of  the  product  or 
service  of  the  plant  unit  during  .V  years. 

H  =  average  unit  cost  of  the  product  or 
service  of  the  old  plant  unit  during  its  re- 
maining life  of  "  years,  . 

Y  =  average  annual  number  of  units  of 
product  during  entire  life  of  A'  years, 

y  =  average    annual    number    of    units    of 
product  during  remaining  life  of  n  years. 
Then 

Q  +  P  +  F  +  rC 

(1)  t/  = 

q  +  p  +  f  +  rc 

(2)  u  = 

y 

But.  to  secure  the  same  economy  of  pro- 
duction during  the  remaining  life  as  during 
the  entire  life,   U  must  equal  h.     Hence 


(3) 


Q  +  P  +  F  +  rC      q+ p  +  f  +  rc 


The   sinking   fund   annuity    which   will   ac- 
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N   years   is   given   by   the 


(4)     D  = 

(1  +  r)N—l 

Likewise  for  «  years  we  have — 

(fi)     d  = ■ 

(1  +  r)n—l 

The  annuity  for  the  redemption  of  C  dol- 
lars   is 

rC 

((i )     F  =  DC  = 

(1  +  r)N-l 

The  annuity  for  the  redemption  of  c  dol- 
lars is 

re 

(7)     f=dc  = 

(1  +  r)n-l 

Substituting  these  values  of  F  and  /  in 
equation    (3)    we  have 

Q-\-  P  +  DC  +  rC       q  +  p  +  dc  +  rc 
(8) = • 

r  y 

Solving  (8)  for  c  we  have  (9")  : 
y       \Q  +  P  +  DC  +  rC 

(9)   c  = 1 

d+rl  Y  y       ] 

Equation  (9)  is  the  general  form  of  the 
unit  cost  depreciation  formula.  The  values 
of  D  and  d  may  be  calculated  by  equations 
(4)  and  (5),  or  they  may  be  obtained  from 
the.  sinking  fund  table  on  page  13  of  my 
"Handbook  of  Cost  Data." 

It  frequently  happens  that  1'  =  5',  as  in  the 
case  of  fi.xed  plant  units,  like  buildings,  rail- 
way ties,  etc.,  that  perform  an  unvarying 
service  throughout  their  life.  Then  if  K  = 
V,   equation    (9)    becomes 

(Q+P  —  c  —  p)  +  (D  +  r)C 

(10)  c  = 

d-\-  r 

In  the  case  of  many  sorts  of  plant  units, 
particularly  fixed  structures  (Q  +  P  —  q  — 
p)  is  zero  or  infinitesimal;  then  (10)  be- 
comes 

(D  +  r)C 

(11)  f  = ,    or 


such  units  ranging  uniformly  ni  age  from  0 
years  to  20  years,  and  if  the  value  of  each  of 
these   units   is  $10,   then   we   have: 

Total   value,   20   units  X  $10  = $200. 

Annual   renewals,   straight   line 


c  +  P^ 

I 


(12)     -  =  - 


C        d  +  r 


identically    the    same 


Equation  (12)  gives 
results  as  the  sinking  fund  depreciation  for- 
mula, and  it  may  be  easily  proved  to  be  only 
a  different  form  of  that  formula  as  it  is 
usually  given.  In  the  usual  form  of  the  sink- 
ing fund  formula,  d  is  calculated  by  equation 
(5)  in  which  )/  is  the  age  of  the  plant  unit, 
whereas  in  equation  (12)  d  is  calculated  by 
equation  (.5)  in  which  n  is  the  rcmauimg 
life  of  the  plant  unit. 

Summing  up.  we  see  that  the  utiit  cost  de- 
preciation formula  (equation  9)  is  the  cor- 
rect general  formula  for  ascertaining  the 
economic  depreciation  due  merely  to  age.  We 
also  see  that  in  the  case  of  practically  all 
plant  units  that  are  fixed  structures,  equation 
(9)  reduces  to  the  simple  form  of  equation 
(12)  and  that  this  is  only  another  form  of 
the  well  known  sinking  fund  depreciation 
formul*. 

Comparatively  little  of  tlie  plant  of  this 
company  is  of  a  class  whose  repair  costs 
(i.  e.,  repairs  of  plant  units)  will  rise  ma- 
terially in  later  years.  Hence,  we  shall  ar- 
rive at  a  very  close  estimate  of  its  depre- 
ciated value  if  we  apply  the  sinking  fund  for- 
mula. In  the  application  of  this  formula  to 
ascertain  accrued  depreciation,  we  must  con- 
sider only  '"natural  depreciation."  No  ac- 
crued functional  depreciation  of  measurable 
amount  exists,  for  practically  none  of  the 
plant  units  have  suffered  "obsolescence,"  and 
all  are  fully  "adenuate"  for  the  economic 
performance   of   their   service. 

CASES    IN    WHICH    SINKING   FUND   AND    STRAIGHT 

LINE    FORMULAS    GIVE    IDENTICAL    ALLOW- 

.^NCES     FOR     ,\NNU,'\L    RENEWALS. 

If  the  natural  life  of  a  given  plant  unit  is 
20   years,    for    example,    and    if   there   are   20 


formula  = 


5% 


$10. 


Now,  if  a  sinking  fund  had  been  estab- 
lished for  each  of  these  plant  units,  the  ac- 
cumulation in  the  sinking  fund  to  redeem  unit 
No.  1,  the  oldest  unit,  would  be  exactly  $10 
at  present,  that  is,  at  the  end  of  its  20-year 
life.  So  if  unit  No.  1  were  now  renewed, 
the  cost  renewal  would  be  the  $10  in  its  par- 
ticular sinking  fund.  Next  year  unit  No.  2 
would  be  renewed,  at  an  expense  of  $10,  and 
so  on,  5  ear  by  year,  the  renewal  expense 
would  be  $10.  Evidently,  then,  in  such  a 
case  the  sinking  fund  method  yields  precise- 
ly the  same  results  as  the  straight  line  for- 
mida.  Also  it  is  evident  that  nothing  is 
gained  in  such  a  case  by  establishing  a  sink- 
ing fund  at  all  to  provide  for  future  renewals, 
whereas  something  is  lost,  in  that  expense  is 
incurred  in  clerical  and  other  work  involved 
in   the   handling  of  the   sinking  funds. 


Administrative    Features    of   the    Pro- 
posed State  Building  Code 
for  Illinois. 

The  laws  of  Illinois  relating  to  buildings  are 
being  revised  and  codified  to  form  a  consistent 
and  single  building  code.  This  work  is  in  the 
hands  of  a  commission  headed  by  Prof.  N. 
Clifford  Ricker  of  the  University  of  Illinois 
and  consisting  of  the  following  members: 
William  Sherman  Stahl,  Ira  O.  Baker,  Rich- 
ard E.  Schmidt,  George  J.  Jobst.  William  A. 
Armstrong  and  William  H.  Merrill.  This 
commission  has  prepared  a  draft  of  the  new 
building  code  in  part  including  the  administra- 
tive features,  which  we  publish  here: 

1.  State  Department  of  Buildings  Created. 
There  is  hereby  created  and  established  a  sep- 
arate and  distinct  department  of  the  Slate  gov- 
ernment to  be  known  as  tlie  State  Department 
of  Buildings. 

2.  Governor  to  Appoint  State  Building  Com- 
missionei — Duties  of  Commissioner.  The  Gov- 
ernor, upon  the  taking  efffrt  of  this  Act,  shall 
appoint   a   State   Building  Commissioner. 

The  duties  of  the  State  Building  Commis- 
sioner shall  be  to  exercise  a  general  super- 
vision over  this  department  and  to  enforce  all 
tl"ie  provisions  contained  in  this  Act,  relating 
to  the  construction,  alteration,  repair  and  safety 
of   buildings   and    structures. 

The  State  Building  Commissioner  shall  ap- 
point, according  to  law,  a  Secretary  and  such 
assistants  as  the  Legislature  shall  from  time 
to  time  make  appropriations  for  in  order  to 
carry  out  and  enforce  the  provisions  of  this 
Act.  The  salarj-  of  the  State  Building  Com- 
missioner shall  be  five  thousand  dollars  per 
annum,  and  his  term  of  office  siiall  be  for  four 
years.  The  salary  of  the  Secretary  shall  be 
twenty-five  hundred  dollars  per  annum. 

3.  Permit.  It  shall  be  unlawful  to  construct, 
enlarge  or  alter  any  building  or  structure  in 
the  State  of  Illinois,  except  as  hereinafter  pro- 
vided, unless  a  permit  therefor  shall  first  be 
obtained  by  the  owner  or  his  agent  from  the 
State  Building  Commissioner. 

No  permit  shall  be  required  from  the  State 
Building  Commissioner  for  the  construction,  en- 
largement, or  alteration  of  any  private  residence 
not  exceeding  two  stories  or  thirty  feet  in 
lieight.  nor  for  any  barn,  garage,  or  other  out 
buildings  in  connection  with  or  belonging  to  a 
private  residence,  nor  for  any  shed,  shelter  shed, 
or  temporary  building  used  for  construction 
purposes  only,  nor  for  any  building  of  Class  VI, 
tlie  cubic  contents  of  which  does  not  exceed 
eighty  thousand  cubic  feet  and  whose  height 
is  not  greater  than  its  width,  nor  for  the  ordi- 
nary repairs  necessary  for  the  maintenance  of 
any  building  or  structure;  but  this  exemption 
from  the  requirements  to  take  out  permits  from 
the  State  Building  Commissioner  shall  not  re- 
lieve   owners    or    agents    of    bviildings    thus    ex- 


empted from  complying  with  the  other  require- 
ments of  this  Act. 

4.  Plans  and  Specifications  Submitted  to 
Commissioner.  All  applications  lo  the  State 
Building  Commissioner  for  permits  for  the  con- 
struction, enlargement  or  alteration  of  any 
building  shall  be  accompanied  by  a  copy  of  the 
plans  and  specifications,  and  a  certificate  signed 
by  the  architect  or  structural  engineer  who 
executed  them,  certifying  that  said  plans  and 
specifications  are  in  accordance  with  the  re- 
quirements of  this  Act,  providing,  however,  that 
such  architect  or  structural  engineer  is  legally 
competent  to  execute  such  plans  and  specifica- 
tions and  supervise  the  work  provided  for 
therein. 

5.  Plans  and  Specifications  Must  Be  to  Scale. 
All  plans  .submitt.a  t.i  the  State  Building  Com- 
missioner must  be  drawn  to  scale  and  shall 
show  accurately  all  such  distances,  dimensions 
and  size  of  material  to  be  used  as  shall  be 
necessary  to  indicate  the  extent  and  character 
of  the  proposed  structure.  Specifications  shall 
clearly  indicate  the  manner  in  which  the  work 
shall  be  executed  and  the  kind  and  qualities 
of  material  to  be  used.  Such  plans  and  speci- 
fications shall  be  placed  on  file  by  the  State 
Building  Commissioner  and  become  a  part  of 
the  records  of  the  Department.  Separate  speci- 
fications need  not  be  submitted  If  all  Informa- 
tion as  to  the  character  of  the  work  and  ma- 
terials  is  indicated  on   the  plans. 

6.  No  Changes  in  Plans  Except  a  Permit  Is 
Issued  Therefor.  ^Yhen  a  permit  has  been  is- 
sued by  the  State  Building  Commissioner  for 
any  building,  no  changes  or  departure  shall  be 
made,  enlargement,  or  alteration  of  the  build- 
ing proposed  shall  be  made  until  a  permit  for 
the  change  has  been  Issued  the  same  as  required 
for  the  original  plans. 

7.  Unlawful  to  violate  This  Act.  It  shall  be 
unlawful  for  any  owner,  agent,  architect  or 
engineer,  or  for  any  contractor  or  builder  en- 
gaged in  the  erection  or  alteration  of  any  build- 
ing or  structure  to  erect  such  building  or  struc- 
ture in  such  manner  that  when  erected  or 
altered,  it  will  be  in  violation  of  the  provisions 
of   tills   Act. 

8.  Villages.  Towns  and  Cities  May  Make 
Additional  Regulations.  Nothing  herein  con- 
tained shall  be  construed  to  limit  the  power 
of  villages,  towns  and  cities  organized  under 
any  general  or  special  law  of  this  State  from 
making  further  and  additional  regulations  not 
in  conflict  with  any  of  the  provisions  of  this 
Act,  nor  shall  the  provisions  of  this  Act  be  con- 
strued to  repeal  any  portions  of  any  tniilding 
code  adopted  by  such  municipality  which  are 
not  in  conflict  with  the  provisions  of  this  Act. 

Whenever  a  municipality  shall  adopt  a  com- 
prehensive building  code  and  provide  for  the 
enforcement  of  its  provisions  by  the  corporate 
authorities  of  such  municipality,  permits  for  the 
construction,  enlargement  or  alteration  of  any 
buildings  or  structures  may  be  issued  by  such 
municipality  in  lieu  of  the  permit  of  the  State 
Department  of  Buildings  herein  before  required, 
provided  the  provisions  of  this  Act  are  fully 
complied  with.  Such  municipality  shall,  how- 
ever, require  the  owner  or  his  agent  in  making 
aijplication  for  such  permit,  to  furnish  an  addi- 
tional copy  of  such  plans  and  certificate  of  the 
architect  or  structural  engineer  as  are  required 
by  this  Act,  to  be  filed  with  the  State  Build- 
ing Commissioner.  The  additional  copy  of  these 
plans,  specifications  and  certificate  above  men- 
tioned shall  be  forwarded  to  the  State  Build- 
ing Commissioner  by  the  municipality  within 
three  days  of  the  date  of  approval  of  the  same 
by  the  local  building  commissioner  or  corporate 
authorities  of  said  municipality.  Any  failure 
of  the  corporate  authorites  of  any  such  munici- 
pality to  enforce  the  provisons  of  this  Act  shall 
not  relieve  the  State  Biulding  Commissioner 
from  responsibility  for  such  enforcement.  The 
provisions  of  this  Act.  which  are  not  retro- 
active, shall  not  apply  to  the  erection,  construc- 
tion, enlargement  or  alteration  of  any  building 
the  contract  for  which  has  been  let  or  the 
construction  work  of  which  was  commenced 
prior  to  the  date  on  which  this  Act  goes  into 
effect. 

9.      Building    Constructed    By    Owner    and    His 
Employees.     Nothing  in  this  Act,  however,  shall 
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be  construed  to  prevent  any  person,  mechanic 
or  builder  from  making  plans  and  specifications 
or  from  supervising  the  construction,  altera- 
tion or  enlargement  of  any  building  that  is  to 
be  constructed  by  himself  or  his  employees 
providing,  however,  that  the  person,  mechanic 
or  builder  making  the  plans  and  speciflcations 
shall  furnish  a  certificate  to  the  State  Build- 
ing Commissioner  certifying  that  the  same  are 
in  compliance  with  all  the  requirements  of  this 
Act;  and  in  such  case  the  permit  shall  be  issued 
by  the  State  Building  Commissioner  the  same  as 
though  the  plans  were  signed  by  an  architect  or 
structural  engineer. 

10.  Commissioner  to  Interpret  This  Act.  The 
State  Building  Commissioner  shall  in  all  cases 
interpret  the  portions  of  this  Act  which  are 
questioned.  If  tlie  question  in  controversy  re- 
<iuires  a  legal  opinion,  the  State  Building  Com- 
missioner shall  secure  the  opinion  of  the  At- 
torney General  and  make  his  rulings  accord- 
ingly. 

11.  Board   of  Arbitration.    Whenever  the  use 
of  some  special  device,  material  or  type  of  con- 
struction not  specifically  approved  by  this  Act  is 
proposed,  the  State  Building  Commissioner  shall 
decide    as    to    the    fitness    for   the    purposes    and 
requirements  of  this  Act  of  such  special  device, 
material   or   type   of   construction,    and   he   shall 
have    power    to    condemn    and    reject    any    such 
special  device,   material  or  type  of  construction 
which,    in   his  judgment,    does   not  comply   with 
the  spirit  of  this  Act.     It  shall  be  unlawful   to 
proceed    with    the   construction,    enlargement   or 
alteration  of  any  building  in  such  manner  as  to 
violate   the  rulings  of  the  State  Building   Com- 
missioner  on    the    meaning   or    interpretation    ot 
any  portions  of  this  Act.   or  by  the   use  of  any 
special  device,   material  or  type  of  construction 
which    has    been    condemned    and    rejected    by 
him.  provided,  that  any  person,  owner  or  agent, 
architect,     structural     engineer,     contractor    or 
builder  may  refuse  to  accept  the  rulings  of  the 
State  Building  Commisioner  on  the  meaning  or 
intention   of  any  portion  of  this  Act  or  his  de- 
cision   regarding    the    fitness    of    any    material, 
special  device  or  type  of  construction  by  appeal- 
ing from  such  decision  to  a  Board  of  Arbitration 
which  shall   consist   of  three  members.     One   of 
the  arbitrators  shall  be  appointed  by  the  State 
Building   Commissioner,    one   by    the   appellant, 
and  these  two  shall  select  a  third.    In  case  they 
shall    not    select    the    third    member    within    ten 
days  after  either  appointment,  the  third  member 
shall  be  selected  by  the  Governor  of  the  State. 
If    the    question    in    controversy    relates    to    the 
use   of  any   special  device,   material   or   type  of 
construction,    the    arbitrators    may    make    such 
examinations    and    tests    as    may    be    necessary 
to    determine    its    fitness    for    the    purpose    for 
which   it  is  proposed.    All   expense  of  the  arbi- 
tration   shall    be    borne    by    the    appellant      The 
decision    of    the    arbitrators    shall    be    final    and 
binding  in  regard  to  the  question  involved. 

12.  Decisions  of  Coinmissioner  and  Board  of 
Arbitration  to  be  Filed  and  Published.  All  rul- 
ings of  the  State  Building  Commissioner  and  all 
decisions  of  the  Board  of  Arbitration  herein  pro- 
vided for  shall  be  made  a  matter  of  record  in 
the  office  of  the  State  Building  Commissioner, 
and  a  printed  bulletin  of  the  rulings  of  the 
State  Building  Commissioner  on  these  questions, 
and  likewise  of  the  decisions  of  the  Boards  of 
Arbitration  provided  for  herein,  shall  be  placed 
on  file  in  the  office  of  the  State  Building  Com- 
missioner within  five  days  after  the  decision  Is 
made:  and  a  printed  bulletin  of  the  same  shall 
within  ten  days  be  sent  to  the  building  and 
health  commissioners  in  cities,  towns  and  vil- 
lages having  building  and  health  departments, 
and  also  to  the  Governor.  State  Architect.  State 
Board  of  Health.  State  Fire  Marshal.  Chief  Fac- 
tor.v  Inspector,  and,  on  request,  to  such  archi- 
tects, structural  engineers,  builders,  contractors 
and  other  persons. 

13.  Commissioners  May  Require  Changes  to 
Secure  Safety.  It  shall  be  the  duty  of  the  State 
Building  Commissioner  on  receiving  information 
that  the  doors,  passageways,  stairways,  aisles, 
corridors,  exits  or  fire  escapes  of  any  school 
"building,  public  hall,  church,  theatre,  depart- 
ment store,  hotel,  apartment  house  or  other 
building  or  structure  occupied  or  frequented  by 
a  large  number  of  people,  are  inadequate,  or 
are  improperly  located  and  maintained,  and  not 
in  accordance  with  this  Act.  to  cause  an  exam- 


ination to  be  made  ot  said  building  or  buildings 
and  to  require  such  changes  or  alterations  to 
be  made  as  are  necessary  to  render  said  build- 
ings safe  for  the  public  and  to  afford  sufficient 
means  of  exit  and  proper  protection  in  case  of 
fire  or  panic. 

Whenever  the  State  Building  Commissioner 
shall  be  unable  to  find  the  owner  of  such 
building,  structure  or  part  thereof,  or  any  agent 
or  person  in  possession,  charge  or  control  there- 
of, upon  whom  such  notice  may  be  served,  he 
shall  address,  stamp  and  mail  such  notice  to 
such  person  or  persons  at  their  last  known 
address,  and  in  addition  thereto  shall  place  or 
cause  to  be  placed  the  notice  herein  provided 
lor  upon  such  building  at  or  near  its  principal 
entrance,  and  shall  also  post  or  cause  to  be 
posted  in  a  conspicuous  place,  at  each  entrance 
to  such  building,  in  large  letters,  a  notice  as 
follows: 

'THIS  BUILDING  IS  IN  A  DANGEROUS 
CONDITION      AND      HAS      BEEN      CON- 
DEMNED    BY     THE     STATE     BUILDING 
.       COMMISSIONER." 

Wherever    the    State    Building    Commissioner 
shall    find    any    building    or    structure    or    part 
thereof  in  such  an  unsafe  condition  as  to  endan- 
ger   life,    but    in    such    condition    that    by    the 
immediate    application    of    precautionary    meas- 
ures such  dangers  may  be  averted,  he  shall  have 
authority,  and  it  shall  be  his  duty  to  forthwith 
notify,  in  writing,  the  owner,  agent  or  person  in 
possession,  charge  or  control  of  such  building  or 
structure  or  part  thereof,  to  adopt  and  put  into 
effect  such   precautionarj'  measures  as   may  be 
necessary    or   advisable   in    order   to   place   such 
building  or  structure,  or  part  thereof,  in  a  safe 
condition.     Such   notice  shall   state   the  sections 
of   the   Act   violated  and   shall  specify  the  time 
%vitliin  which  the  work  required  to  be  done  shall 
be  completed  by  the  person,  firm  or  corporation 
notified,  which  time  shall  be  fixed  by  said  State 
Building    Commissioner    upon    taking    into    con- 
sideration   the    condition    of    such    building    or 
structure  or  part  thereof,  and  the  danger  to  life 
or   property   which    may  result   from   its   unsafe 
condition.     If    the    owner,    agent    or    person    in 
possession,  charge  or  control  of  such  building  or 
structure,  or  part  thereof,  when  so  notified,  shall 
fail,   neglect  or  refuse  to  place  such  building  or 
structure,    or  part   thereof,   in   a   safe   condition, 
and    to    adopt    such    precautionaiT    measures   as 
shall  have  been  specified  by  said  Commissioner 
within  the  time  specified  in  such  notice,  in  such 
case,  at  the  expiration  of  such  time,  it  shall  be 
unlawful  for  any  person,   firm  or  corporation  to 
occupy  or  use  said  building  or  structure,  or  any 
part  thereof,  until  said  building  or  structure  or 
part    thereof   is   placed    in   a   safe   condition.     In 
case  a  building  or  structure,  or  part  thereof,  is 
in  a  dangerous  or  unsafe  condition,  and  has  net 
been  placed  in  a  safe  condition  within  the  time 
specified    in    the    notice    of    the    State    Building 
Commissioner,  or  such  extension  thereof  as  may 
be  granted  by  the  State  Building  Commissioner, 
such  part  thereof  shall  be  forthwith  vacated. 

14.  Changes  in  Buildings  Erected  Before  the 
Passage  of  This  Act.  In  construing  the  several 
sections  of  this  Act,  said  sections  sliall  not  be 
construed  as  requiring  alterations  in  the  con- 
struction or  equipment  of  buildings  or  struc- 
tures in  existence  at  the  time  this  Act  goes  into 
effect,  except  where  specifically  provided,  unless 
such  buildings  shall  not  have  sufficient  or  ade- 
quate means  of  egress  therefrom  or  ingress 
thereto,  by  reason  of  insufficient  or  inadequate 
stairways  or  stairways  improperly  located,  or 
insufficient  or  inadequate  elevators  or  elevator 
equipment,  doors,  fire  escapes,  windows  or  other 
means  of  egress  or  ingress  and  except  also  in 
matters  provided  for  in  sections  which  are 
herein  made  retroactive. 

Whenever  a  State  Building  Inspector  shall 
make  a  report  to  the  State  Building  Commis- 
sioner that  any  such  building  has  inadequate  or 
insufficient  means  of  egress  therefrom  or  ingress 
thereto  as  aforesaid,  the  State  Building  Com- 
missioner shall  notify  the  owner,  agent  or  per- 
son in  possession,  charge  or  control  of  such 
building  of  such  fact  and  direct  him  forthwith 
to  make  such  alterations  and  changes  in  the 
construction  or  equipment  of  such  building  as 
are  necessary  in  order  to  make  such  building 
comply  with  the  requirements  of  this  Act. 


Where  jt  is  desired  to  enlarge,  or  in  any 
manner  materially  modify  the  construction  of 
any  existing  building,  or  to  make  a  change  in 
its  use  or  occupation  which  will  transfer  it 
from  one  class  as  recognized  by  this  Act  to 
another  clas.  then  before  such  enlargement  or 
structural  change  or  modification  of  building  is 
made,  or  before  such  change  in  Its  use  or  occu- 
pation may  be  made,  written  notice  shall  be 
given  to  the  State  Building  Commissioner  of  the 
intention  to  change  the  character  of  the  use: 
and  the  entire  building  shall  be  reconstructed 
or  modified  In  such  manner  as  to  bring  the 
same,  when  enlarged  or  altered,  or  when  occu- 
pied for  its  new  and  different  purpose,  into 
compliance  with  the  provisions  of  this  Act. 

15.  Changes  in  Buildings  Erected  After  the 
Passage  of  This  Act.  Every  building  or  structure 
or  part  thereof,  hereafter  constructed,  erected, 
altered,  enlarged,  repaired  or  changed  shall  be 
so  constructed,  altered,  enlarged,  repaired  or 
changed  in  such  a  manner  as  to  comply  with 
the  provisions  of  this  Act. 

If  buildings  the  use  of  which  bring  them  with- 
in any  of  the  classes  mentioned  in  this  Act  are 
to  be  applied  to  the  uses  of  any  other  class  for 
which  a  better  system  of  construction  is  re- 
quired by  this  Act,  the  construction  and  equip- 
ment of  such  buildings  shall  first  be  made  to 
conform  to  the  requirements  ot  this  Act  as 
specified  for  their  intended  use.  It  shall  be  un- 
lawful to  use  any  such  building  for  a  new  or 
different  purpose  from  that  to  which  its  struc- 
ture and  equipment  adapts  it  under  this  Act. 
unless  the  requirements  of  this  Act  for  such 
new  and  different  use  shall  first  have  been 
complied  with,  and  a  permit  for  such  alteration 
or  use  shall  have  been  first  obtained  from  the 
State  Building  Commissioner. 

16.  Moving  of  Brick,  Stone  or  Concrete  Build- 
ing. It  shall  be  unlawful  for  any  person,  firm  or 
corporation  to  move  any  brick,  stone  or  concrete 
building  from  one  location  to  another  unless  the 
same  shall  be  altered  or  reconstructed  so  as  to 
conform  to  the  laws  governing  the  construction 
of  such  a  building  at  the  time  of  moving  the 
same  and  in  its  new  location. 

17.  Attorney  General  and  State's  Attorney 
to  Enforce  This  Act.  It  is  hereby  made  the 
joint  and  several  duties  of  the  Attorney  Gen- 
eral and  the  State's  Attorney  in  the  counties  in 
this  State  on  request  of  the  State  Building 
Commissioner,  to  commence  and  enforce  prose- 
cutions for  violations  of  the  provisions  of  this 
Act. 


Eflfect  of  Age  on  Speed  of  Current  Me- 
ters.— Tests  made  on  nine  Gurley  Xo.  600 
current  meters  at  the  current  meter  testing 
station  or  the  Irrigation  Office,  Department 
of  the  Interior,  ./^Iberta.  show  that  age  in- 
creases the  speed  of  revohition.  Mr.  F.  II. 
Peters  in  a  paper  before  the  Canadian  So- 
ciety of  Civil  Engineers,  describing  the  new 
testing  tank  and  the  meter  tests  made  in 
1911,  says: 

The  writer  has  had  a  lengthy  experience  with 
the  use  of  the  Gurley  No.  600,  large  electric 
meter,  and  his  idea  has  always  been  (and  h» 
knows  that  it  was  shared  by  other  men  of  ex- 
perience) that  with  continued  used  on  account 
of  the  pivot  bearings  constantly  wearing,  the 
friction  was  increased,  and  the  revolution  of 
the  meter  was  thereby  retarded.  The  experi- 
ence of  the  past  summer  in  rating  nine  of  these 
meters  has  indicated  that  after  considerable  use 
the  meters  run  fast  instead  of  slow.  The  evi- 
dence proves,  that  with  considerable  use  the 
bearing  points  in  the  meter  wear  themselves 
smoother  than  when  received  from  the  makers, 
and  hence  have  less  friction  than  when  they  are 
new.  The  experiments,  however,  have  not  been 
exhaustive  enough  to  prove  anything  conclu- 
sively beyond  the  fact  tliat.  except  when  they 
are  perfectly  new,  no  current  meter  can  be  re- 
lied upon  unles  It  is  carefully  and  frequently 
rated. 


A  municipal  waterworks  plant  is  planned 
for  r-'ukuoka  (northwest  Kiushu\  Japan,  at 
the  estimated  cost  of  $I,ti37.000.  The  plant 
will  be  completed  in  about  four  years,  and 
will  be  sufficient  for  a  population  of  •200,000. 
the  present  population  being  85,000. 
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Methods  and  Cost  of  Constructing  the 

Municipal  Water  Tunnel  at 

Santa  Barbara,  Calif. 

The  municipal  water  tunnel  for  the  city  of 
Santa  Barbara,  Calif.,  is  nearing  completion. 
This  tunnel  is  19.500  ft.  in  length,  extending 
from  the  city  to  a  reservoir  site  in  the  upper 
Santa  Ynez  river  basis,  and  passing  through 
the  Santa  Ynez  mountain  range.  Many  diffi- 
culties were  encountered  in  driving  the  tunnel. 
The  methods  employed  in  overcoming  these 
difficulties  were  described  by  Lee  M.  Hyde, 
Supervising  Engineer,  in  a  recent  paper  before 
the  League  of  California  Municipalities.  Some 
of  the  actual  construction  costs  were  also 
given  by  Mr.  Hyde.  The  matter  here  pre- 
sented is  taken  from  his  paper. 

The  peculiar  topographical  conditions  at 
Santa  Barbara  enforced  drastic  treatment  of 
the  water  supply  problem.  Mr.  J.  B.  Lippin- 
cott  of  Los  Angeles,  as  consulting  engineer, 
recommended  the  project  herein  described. 
Upon  the  adoption  of  Mr.  Lippincott's  recom- 
mendations the  city  let  contracts  for  the  con- 
struction of  the  tunnel.  The  contractors  drove 
a  little  less  than  .50  per  cent  of  the  tunnel,  and 
were  then  forced  to  relinquish  their  contracts 
by  the  Water  Commissioners  and  City  Council 
of  Santa  Barbara.  The  inability  of  the  con- 
tractors to  carry  on  the  work  satisfactorily 
was  due  in  part  to  the  adverse  conditions,  such 
as  water  and  gas,  which  were  encountered. 
These  conditions  were  not  accorded  proper 
importance  by  the  contractors  in  making  the 
estimates  of  cost  upon  which  their  bids  were 
based.  However,  the  lack  of  adequate  equip- 
ment was  the  chief  cause  of  the  failure  by 
the  contractors  to  carry  out  the  work  to  the 
satisfaction  of  the  city. 

The  city  after  taking  over  the  work  was 
for  some  time  occupiecl  in  the  installation  of 
equipment,  both  surface  and  underground,  and 
also  in  remodeling  and  adding  to  the  camp 
quarters.  On  the  north  portion  of  the  tunnel 
poor  ventilation  had  resulted  in  a  fungus 
growth  vigorously  attacking  the  timbers,  caus- 
ing dry  rot,  and  it  was  necessary  immediately 
to  line  with  concrete  about  2,600  ft.  The  tim- 
bers, in  a  great  many  places  where  heavy 
ground  was  being  supported,  were  dangerously 
weak  and  great  care  was  necessary  to  protect 
the  workmen  as  well  as  the  tunnel.  In  certain 
portions,  smaller  sets,  reinforced  by  sprags, 
were  put  in  and  the  weakened  8  in.  x  8  in.  sets 
removed.  In  many  places  it  was  also  neces- 
sary to  center-post  the  caps.  Under  ordinary 
conditions  the  original  lagging  was  hot  re- 
moved, although  we  had  piany  places  where 
the  fungus  had  caused  such  a  severe  rot  that 
the  ground  had  broken  through.  In  these 
places  the  lagging  was  replaced,  and  such  ao- 
ditional  timbering  done  as  was  necessary  to 
withstand  the  ground  weight  during  con- 
creting. 

The  tunnel  section  is  (5  ft.  wide  at  the  bot- 
tom, 4  ft.  6  ins.  wide  at  the  top  and  7  ft. 
high  in  the  clear.  It  can  be  seen  from  the 
section  of  the  bore  that  the  concrete  forms 
required  a  design  occupying  as  little  space  as 
possible.  The  forms  consisted  of  steel  ribs 
placed  on  5-ft.  centers  which  supported  2-in. 
lagging.  These  ribs  were  made  of  4-in.  chan- 
nel steel  with  1%-in.  web,  and  were  bent  to 
conform  to  the  tunnel  section,  being  cut  in 
two  in  the  center  of  the  arch.  The  two  halves 
were  joined  together  by  an  iron  strap  and 
four  bolts.  Form  setting  and  concreting  very 
closely  followed  the  timber  repair.  The  steel 
ribs  were  set  on  wooden  foot  blocks  and  at 
the  bottom  were  braced  from  the  track  rails. 
They  also  had  additional  braces  at  the  spring 
line  and  arch  center,  only  these  braces  were 
to  the  rib  and  back  of  the  tunnel.  Before 
the  forms  were  set  a  trench  was  excavated 
on  each  side  of  the  tunnel  to  solid  formation 
for  the  foundation.  The  width  of  this  ex- 
cavation depended  on  the  thickness  of  wall  to 
be  placed,  although  it  was  always  from  6  ins. 
to  2  ft.  wider  than  the  wall. 


When  ready  for  concrete  the  bottom  board 
behind  the  steel  rib  was  not  placed  lower  than 
the  grade  line  of  the  tunnel  floor.  This  al- 
lowed the  concrete  to  fill  the  foundation  ex- 
cavation outside  of  the  fornis.  The  concrete 
was  delivered  to  the  shovelers  in  a  specially 
designed  water-tight  galvanized  iron  box,  built 
on  a  flat  car.  This  box  was  3  ft.  wide,  14  ins. 
deep  and  9  ft.  long  with  an  outward  slope  at 
each  end  of  1  to  1,  which  facilitated  shoveling. 
This  car  also  was  used  to  remove  the  founda- 
tion trench  cleanings,  being  hosed  out  before 
again  filling  with  concrete.  After  the  founda- 
tion was  in  the  walls  were  carried  up  to  a 
point  that  left  about  14  ins.  of  key.  Then 
the  lagging  was  placed  over  the  arch  and  the 
key  of  5  ft.  in  length  rammed  from  the  end. 
A  stiffer  mix  of  concrete  was  used  in  the  k.ey 
than  the  walls.  The  average  thickness  of 
concrete  lining  was  from  6  to  8  ins.,  although 
in  some  of  the  loose  or  swelling  formations 
the  lining  was  heavily  reinforced  with  steel 
and  had  a  thickness  of  12  to  20  ins.  It  was 
in  these  sections  and  where  temporary  sets 
were  used  that  center  posts  and  sprags  were 
placed. 

In  order  to  get  a  good  uniform  thickness  of 
lining,  it  was  necessary  to  take  out  sets  of  10 
in.  X  10  in.  and  12  in.  x  12  in.  or  trim  them 
down  to  one-half  or  even  one-third  the  or- 
iginal size.  The  sprags  were  placed  above  the 
cut  to  be  made  and  supported  the  weight  until 
the  weakened  portions  could  be  covered  with 
concrete.  If  necessary,  these  sprags  could  be 
concreted  in  and  removed  after  the  fornis 
were  taken  down.  Considerable  precaution 
was  taken  when  concreting  a  section  where 
the  water  inflow  was  a  perfect  rainstorm. 

We  have  concreted  sections  where  the  flow 
of  water  in  5  ft.  of  tunnel  was  25  or  30  ins. 
In  these  places  wood  strips  of  Vz  or  1  in,  in 
thickness  were  nailed  to  the  lagging  of  the 
timbers  and  then  covered  with  sheets  of  tin. 
This  tin  would  entirely  cover  the  section  and 
the  water  was  conveyed  down  the  sides  to 
the  foundation  trench.  Here  pipes  were  placed 
to  carry  the  water  through  concrete  wall. 
Ordinarily,  a  hole  was  cut  through  the  timber 
lagging  and  the  pipe  placed  so  the  intake  was 
on  the  outside.  Then  a  rich  concrete  or  ce- 
ment filled  the  trench  above  the  tin  and  forced 
the  water  through  the  pipes. 

The  average  cost  of  placing  4,014  ft.  of  con- 
crete lining  in  the  north  portion  of  the  tunnel 
was  $9.79  per  ft.  This  included  a  teaming 
charge  from  Santa  Barbara  to  the  north  portal 
of  $.3.75  per  barrel  of  cement  and  $28.12  per  M 
on  lumber.  Gravel  from  the  Santa  Ynez  river 
bed  was  hauled  about  %  of  a  mile.  The  di- 
visions of  cost  were  as  follows: 

Administration   and   labor $4.G3 

Cement    3.64 

Forms    IS 

Sand   and    gravel 24 

Miscellaneous   supplies    1.10 

Total,   per   foot ?9.79 

All  tunnels  present  some  peculiar  and 
particularly  adverse  conditions  on  account  of 
gases,  water,  loose  formations  or  swelling 
ground.  Santa  Barbara's  tunnel  has  been  no 
exception  to  this  rule  and  has  presented  many 
expensive  and   difficult   problems. 

Thp  Santa  Ynez  range  generally  is  a  highly 
stratified  shale  and  sandstone  alternating  from 
one  to  the  other  in  layers  of  a  few  feet  to 
several  hundred  feet  in  thickness.  The  tunnel 
attack  is  at  a  strike  and  dip,  ranging  from  75° 
to  85°.^  The  formation  at  contact  points  is 
ordinarily  quite  shattered  and  this  loose  con- 
dition is  aggravated  in  water-bearing  sections. 
When  the  north  portion  had  been  driven  to  a 
depth  of  4,800  ft.  from  the  portal,  a  highly 
inflammable  gas  in  large  quantities  was  en- 
countered. This  gas  section  extended  for  a 
continuous  distance  of  1,300  ft.  bevond  station 
48  -f-  00.  The  formation  for  the  first  700  ft. 
was  shale,  followed  by  400  ft.  of  oil  sand. 
Here  the  formation  was  badly  faulted  at  its 
contact  with  the  shale,  which  was  the  forma- 
tion to  the  end  of  the  gas  section. 


The  quantity  of  gas  at  first  was  not  alarm- 
ing, although  as  a  safeguard  against  accident, 
safety  lamps  were  used  to  test  the  heading 
after  each  blast.  Small  accumulations  of  gas 
located  in  the  higher  portions  of  the  tunnel 
would  then  be  burned  out  by  touching  them 
off  with  a  torch.  This  done,  the  seepages- 
would  be  lighted  and  if  the  inflow  was  suffi- 
cient would  maintain  a  constant  flame  during 
the  next  shift,  being  extinguished  by  the  next 
blast  in  the  heading.  As  the  heading  neared 
the  oil  sand,  gas  was  encountered  in  larger 
quantities,  and  finally  when  this  formation  was 
opened  up  a  large  amount  of  gas  accumulated 
in  the  tunnel  immediately  following  the  blast 
and  was  accidentally  exploded  by  the  work- 
men. The  force  of  the  explosion  was  terrific 
and  those  not  severely  burned  were  hurled' 
along  the  tunnel.  Besides  one  killed,  all  the 
men  were  seriously  injured.  This  was  an  ex- 
ceptionally large  quantity  of  gas,  being  about 
25,000  cu.'  ft.,  and  had  been  released  by  open- 
ing up  5  ft.  of  ground  in  the  heading.  It  was 
not  the  seepages  of  gas  in  the  tunnel  that 
gave  trouble,  but  the  unknown  quantity  that 
was  released  by  advancing  the  heading. 

To  guard  against  and  safely  dispose  of  this 
unknown  inflow,  Mr.  Lippincott  and  the  writer 
placed  a  system  of  electric  arcs  in  the  tunnel 
which  were  used  to  ignite  the  gas  after  firing 
a  round  in  the  heading.  The  arcs  were  special- 
ly made,  being  designed  to  withstand  the  con- 
cussion of  the  blasts  and  explosion  of  gas. 
When  the  round  was  ready  to  fire  these  arcs 
were  placed  in  high  points  along  the  tunnel 
about  200  ft.  apart,  the  first  one  being  located 
about  150  ft.  back  of  the  heading.  The  round 
was  then  fired  and  the  crew  retired  to  the 
portal.  A  fire  boss  and  helper  then  took  charge 
of  the  tunnel  and  four  hours  were  consumed 
in  testing  before  the  next  heading  crew  went 
on  shift.  The  fire  boss  waited  for  about  30' 
minutes  after  the  blast  before  turning  an  elec- 
tric current  into  the  arcs  from  an  outside 
switch.  This  wait  allowed  a  better  chance  of 
gas  removal  by  the  blowers  which  were  always 
reversed  to  exhaust  from  the  heading  after 
blasts.  An  ammeter  was  used  at  the  switch  to- 
indicate  whether  the  arcs  responded  or  not 
and  all  the  arcs  were  connected  in  series. 
After  obtaining  results  of  arcing  from  the 
portal,  the  fire  boss  and  helper  advanced  to 
another  arcing  station  3,500  ft.  from  the 
portal.  Here  the  electricity  was  again  turned 
into  the  arc  circuit.  If  there  was  no  gas  ex- 
plosion, the  fire  boss  with  a  safety  lamp  tested 
the  entire  tunnel  ahead.  If  no  large  pockets 
were  discovered  he  returned  to  the  station 
where  he  again  switched  the  electricity 
through  the  arcs.  This  time  with  the  arcs 
burning  he  returned  to  the  heading  and  placed 
torches  at  intervals  of  100  ft.  through  the  gas 
section  which  were  kept  burning  during  the 
next  shift. 

Ordinarily  the  muck  pile  would  burn  like 
coal  for  some  time  and  on  one  occasion  was 
ablaze  for  14  hours.  Drilling  and  firing  a 
round  of  holes  was  often  quite  spectacular  and 
required  a  great  deal  of  care.  As  soon  as  the 
hole  was  drilled  the  gas  from  it  would  be 
lighted,  sustaining  a  good-sized  flame.  I  have 
seen  as  high  as  six  out  of  eight  holes  on  the 
top  round  burning  like  blow  torches.  Before 
loading  a  round  the  holes  had  to  be  cooled. 
For  this  purpose  two  lines  of  water  and  two 
of  air,  each  under  100  lbs.  pressure,  were 
turned  into  them.  This  extinguished  the  flame 
and  as  soon  as  the  accumulation  of  gas 
reached  a  point  20  or  .30  ft.  back  of  the  breast 
it  was  exploded  and  then  immediately  put  out 
at  the  holes  again  by  the  air  and  water.  This 
operation  was  repeated  until  the  holes  were 
cooled  sufiiciently  to  load  and  were  then  im- 
mediately fired.  Driving  through  the  gas  sec- 
tion using  the  sparking  devices  was  com- 
paratively safe  and  not  very  expensive.  Two 
heading  shifts  were  maintained  and  aside 
from  the  two  four-hour  periods  of  fire  boss 
shifts,  the  work  was  uninterrupted. 

The  north  portions  of  the  tunnel  required! 
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timber  for  about  71  per  cent  of  its  total  Icngtii 
and  although  spiling  and  breastboards  were 
necessary  in  a  great  many  places,  most  of  the 
tmibered  sections  oiTered  no  particularly  se- 
vere problems  on  account  of  the  absence  of 
water.  Good  average  progress  was  maintained 
by  city  force  account  during  the  entire  work, 
and  one  very  good  record  was  made  when  the 
heading  was  advanced  337  ft.  in  30  days  by 
two  drilling  and  three  mucking  shifts.  About 
48  per  cent  was  timbered. 

After  passing  through  the  gas  section,  water 
was  continually  encountered  until  at  station 
G!)  +  07  the  inflow  was  taxing  to  their  capacity 
the  pumps  and  water  columns.  This  meant  the 
installation  of  larger  pumping  equipment  or 
abandonment  of  the  tunnel.  As  the  distance 
to  be  driven  d.id  not  justify  the  expense  and 
moreover  could  be  easily  accomplished  from 
the  southside,  the  latter  course  was  followed. 
Before  abandonment  the  tunnel  was  concreted 
in  sections  where  the  ground  was  loose  and 
heavy.  The  equipment  was  then  transferred 
to  the  south  portion  of  the  tunnel  and  all  work 
has  been  prosecuted  from  this  end  since. 

The  cost  of  driving  2,779  ft.  of  the  north 
portion  from  station  41  +  28  to  station  (iO  +  07 
was  $25.55  per  ft.,  including  the  cost  of  timber- 
ing 1,736  ft.  The  distribution  of  this  cost  per 
foot  was  as  follows  : 

Administration     $  1.6S 

Labor    10.90 

Power    3. si 

E^xplosives     1.39 

Timber    2.2S 

Tracli   and    pipe 1.7S 

Miscellaneous   supplies    2.94 

Drill    parts    62 

Bonus    20 

Total    $25.55 

The  south  portion  of  the  tunnel  difl^ers  very 
little  in  formation  from  the  north,  only  larger 
bodies  of  sandstone  have  been  penetrated.  The 
sandstone  is  fissured  and  large  water  courses 
have  been  opened  up  in  this  formation.  This 
blocky  ground  is  the  saturated  portion  of  the 
mountain  and  the  intervening  shale  bodies  act 
as  the  sides  of  what  might  be  termed  vertical 
reservoirs.  The  average  flow  for  the  past  two 
years  has  been  from  350  to  400  miners  inches. 

In  passing  through  sandstone,  particularly 
after  the  tunnel  had  gained  a  depth  of  arbout 
1,000  ft.  vertically  from  the  surface,  the  pres- 
sure of  water  in  drilled  holes  has  at  times 
been  very  severe.  Instances  where  drill  steel 
was  forced  tight  against  the  machine,  requir- 
ing two  or  three  men  with  Stillson  wrenches 
to  release  it  from  the  chuck,  were  frequent, 
and  jets  of  water,  shooting  down  the  tunnel  in 
a  horizontal  line  for  a  distance  of  from  25  to 
75  ft.  are  not  uncommon.  Some  of  the  main 
crevices  yielded  a  flow  when  first  tapped  of 
from  75  to  150  miners  inches  of  water  and  one 
main  water  course  released  a  flow  of  350 
miners  inches.  This  drained  down  rapidly 
and  within  a  week  had  diminished  to  about 
one-half  this  volume. 

In  driving  from  one  point  of  contact  to  the 
other  in  sandstone  the  water  follows  the 
heading  to  a  large  e.xtent  and  is  a  general 
handicap  to  the  work.  In  drilling  rounds, 
extra  holes  are  required  to  release  the  pres- 
sure of  water  from  the  ones  to  be  loaded. 
Even  then  it  is  necessary  to  load  the  holes  by 
inserting  stick  after  stick  without  tamping 
and  then  wedging  at  the  collar.  Muckling  and 
track  laying  is  also  a  task  on  account  of  the 


shifting  sand  wliich  collects  along  the  floor  of 
the  tunnel  and  over  the  rails  for  hundreds  of 
feet  back  of  the  heading.  All  of  the  large 
water  strikes  were  made  in  loose  caving 
formation  and  greatly  increased  the  difficulties 
of  timberin.g  problems.  Through  these  sec- 
tions spiling  was  necessary  and  in  a  great 
many  places  breast  works. 

The  large  volume  of  water  constantly  flow- 
ing through  the  tunnel  has  had  a  severe  effect 
on  transportation  of  muck  trains,  as  the  track 
is  always  covered  with  water  from  8  to  12 
ins.  or  more  in  depth.  It  is  difficult  to  do  re- 
pair work  on  the  track  and  besides  floaters  are 
being  constantly  encountered,  causing  wrecks. 
The  depth  of  water  is  also  a  hardship  on  the 
motor  cars,  causing  shorts  and  grounds  in  the 
fields,  armatures,  resistance  and  wiring,  which 
have  to  be  continually  repaired.  Water  has 
been  the  most  embarrassing  feature  of  the 
construction.  However,  good  progress  has 
been  maintained,  the  heading  having  been  ad- 
vanced 439  ft.  during  one  period  of  30  days. 
The  average  progress  by  city  force  account 
in  the  last  4,800  ft.  being  about  275  ft.  per 
month  at  a  cost  of  $26.16  per  ft. 

On  April  7th  of  this  year,  one  of  the  tim- 
bered sections  caved  at  a  point  7,360  ft.  from 
the  portal.  The  total  collapse  of  the  entire 
string  of  timbers  33  ft.  in  length,  occupied  but 
a  short  time  and  the  workmen  at  the  heading, 
4,500  ft.  beyond,  had  barely  room  to  escape 
by  the  time  they  reached  the  caved  portion. 
A  short  time  after  the  crew  reached  the  portal 
side  the  tunnel  filled  with  muck.  The  total 
water  flow  of  the  tunnel  at  this  time  was  395 
ins.,  of  which  about  300  ins.  was  coming  into 
the  tunnel  at  the  heading  side  of  the  cave. 
This  water  was  immediately  shut  off  by  the 
impervious  nature  of  the  muck  pile,  which 
was  mostly  a  mixture  of  soft  clay  and  running 
shale.  In  a  few  hours  the  large  volume  of 
water  had  entirely  filled  the  tunnel  between 
the  cave  and  heading  and  then,  on  account  of 
the  small  displacement  necessary  to  resaturate 
the  formation  above,  gained  head  rapidly  and 
soon  exerted  a  pressure  against  the  muck 
pile.  This  carried  the  muck  pile  toward  the 
portal  of  the  tunnel  and  forced  the  work- 
men back.  The  water  then  would  gain  a 
greater  pressure,  which  would  again  over- 
come the  resistance  of  this  muck  pile  and 
move  it  down  the  tunnel.  This  process  con- 
tinued until  the  tunnel  was  filled  with  muck 
for  a  distance  of  437  ft. ,  at  which  point 
further  action  was  blocked  by  two  bulkheads, 
a  temporary  wooden  one  to  protect  the  work- 
men while  the  permanent  concrete  bulkhead 
was  placed. 

By  placing  a  pressure  gage  on  the  com- 
pressor air  line,  some  idea  of  the  pressure 
was  gained  during  early  stages,  but  on  ac- 
count of  the  line  giving  way  few  readings 
were  obtained.  However,  these  showed  a  .gain 
from  19  lbs.  to  122  lbs.  per  sq.  in.  in  14  hours. 

A  side  drift  was  then  projected  around  the 
caved  and  filled  portion  of  the  tunnel  and  op- 
posite the  soft  caved  stratum  was  100  ft.  dis- 
tant. At  this  point  12  in.  x  12  in.  timbers 
with  4  and  6-in.  spiling  and  3  in.  x  12  in. 
breast  boards  were  used.  It  was  necessary  to 
hold  every  inch  of  ground  in  place  as  a  slight 
movement  might  allow  the  terrific  water  pres- 
sure in  the  main  tunnel  to  cause  a  general 
movement  of  the  loose  muddy  formation, 
separating  the  two  bores,  and  in  this  case  the 


muck  could  very  quickly  slide  into  the  side 
drift  and  duplicate  the  muck  shifting  process 
following  the  cave.  The  progress  through  this 
section  was  very  slow  but  the  results  obtained 
were  most  satisfactory.  However,  it  was  nec- 
essary to  concrete  this  timbered  section  im- 
mediately after  passing  through  the  ground 
to   insure  safety. 

The  side  drift  was  then  advanced  and  turned 
toward  the  main  tunnel  again  so  the  approach, 
was  at  an  angle  of  41°.  The  side  drift  is  785 
ft.  in  length,  some  of  this  distance  being  nec- 
essary to  gain  a  location  in  the  old  tunnel 
where  the  formation  was  considered  solid 
enough  to  tap  through.  When  the  side  drift 
had  gained  a  location  that  left  18  ft.  of  wall 
between  the  two  tunnels,  the  heading  was 
stopped  and  preparations  made  for  tapping 
the  main  tunnel.  The  formation  was  a  tight 
and  tough  slate  shale  and  was  practically  dry, 
but  owing  to  its  brittle  nature  was  flaking 
off  with  loud,  quick  reports  for  the  last  three 
days  before  the  tap  on  account  of  the  water 
pressure  which  was  probably  .500  lbs.  per  sq. 
in.  In  order  that  the  attack  might  be  at  right 
angles  with  the  main  tunnel,  a  cross  cut  of  7 
ft.  in  length,  carrying  a  3-ft.  6-in.  bench,  was 
made.  The  tapping  holes,  11  ft.  long,  were 
drilled  in  this  face.  Four  holes  were  drilled' 
from  a  cross  bar.  These  were  collared  about 
20  ins.  apart  and  brought  together  at  the  bot- 
tom. A  pilot  hole  was  kept  2  ft.  in  advance 
of  these  four  to  indicate  the  exact  location  of 
the  main  tunnel  rib.  When  this  was  de- 
termined the  holes  then  about  12  ins.  from 
the  rib  were  charged  with  .50  lbs.  of  40  per 
cent  powder  and  fired.  Fifty-foot  fuse  was 
used  which  allowed  plenty  of  time  for  the 
shift  to  get  out  of  the  tunnel.  The  results  of' 
the  blast  were  particularly  successful,  the  wa- 
ter being  gradually  reduced.  The  connection- 
of  the  side  drift  with  the  main  tunnel  was 
then  made  and  the  clearing  of  the  main  tunnel 
to  the  heading  started.  The  main  tunnel  has 
suffered  somewhat  on  account  of  the  action  of 
the  long  storage  of  water,  the  full  extent  of 
which  has  not  yet  been  determined. 

Timbered  and  untimbered  sections  have  been 
affected  and  it  will  probably  be  GO  days  before 
the  heading  is  reached.  It  is  expected  that 
within  a  short  time  the  remaining  765  ft.  of 
tunnel  can  be  driven,  after  this  has  been 
accomplished. 

The  cost  of  driving  6,215  ft.  in  tTie  south 
portion  from  station  .50  and  70  to  station  118 
and  85  was  $26.16  per  ft.,  including  the  cost  of 
timbering  1,075  ft.  The  distribution  of  this 
cost  was  as  follows : 

Administration    $  1.55 

Labor    12.15 

Power     ;.9S 

Explosives    2.35 

Timber     57 

Track  and  pipe 1.41 

Miscellaneous   supplies    3.30 

Drill    parts    1.32 

Bonus    53 

Notwithstanding  the  conditions  which  have 
caused  added  expense,  the  tunnel,  besides 
eliminating  water  shortage  in  the  city,  has 
been  a  financial  success.  The  revenue  derived 
from  the  sale  of  water  has  not  only  met  the 
interest  and  sinking  fund  charges  on  the  bond 
issues,  but  has  also  paid  for  the  large  ex- 
tensions in  the  mains  and  furnished  free  about 
$1.5,000  worth  of  water  for  municipal  purposes. 
During  this  time  the  rates  have  also  been 
greatly  reduced. 


ROADS      AND      STREETS      SECTION 


Methods  of  Providing  for  Street  Open- 
ings for  Subsurface  Work. 

One  of  the  principal  sources  of  damage  to 
street  pavement  is  the  frequent  cuts  made  in 
them  in  order  to  open  the  streets  for  repairs 
or  connections  to  existing  subsurface  con- 
struction or  for  laying  new  pipes.  Some  in- 
teresting suggestions  on  methods  of  handling 
this  problem  were  given  by  Mr.  Geo.  W.  Till- 
son,  Consulting  Engineer  to-  the  President  of 


tile  Borou.gh  of  Brooklyn,  in  a  paper  presented 
at  the  recent  American  Road  Con.grcssr  An 
abstract  of  this  portion  of  Mr.  Tillson's  paper 
follows : 

In  the  Borough  of  Brooklyn  in  1911  the 
Bureau  of  Highways  laid  sufficient  pavement 
over  openings  and  trenches  that  had  been 
made  in  the  streets  to  pave  a  roadway  30 
ft.  wide  and  seven  miles  long  in  pavements  out 
of  guarantee  alone,  and  when  it  is  known  that 
there  are  some  3,000,000  or  4,000,000  yds.  of 


pavement  in  the  Borough  under  guarantee  an 
idea  of  the  magnitude  of  this  work  can  be 
obtained.  These  facts  are  not  peculiar  to 
Brooklyn  and  it  is  undoubtedly  true  that  a 
proportionate  amount  of  street  openings  has 
been  made  in  other  cities  of  tlie  country.  With- 
the  present  system  of  operating  public  service- 
corporations  in  the  cities,  when  so  much  of 
their  work  is  underground,  the  number  of 
openings  made  in  the  pavement  njust  neces- 
sarily be  large.    This  must  be  accepted  as  a 
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fact,  and  the  real  problem  is  how  to  reduce 
the  number  to  a  minimum  and  to  have  the 
openings,  when  made,  repaved  as  soon  as  pos- 
sible. 

In  the  City  of  New  York  the  Board  of  Esti- 
mate and  Apportionment  will  not  order  a 
street  paved  until  water,  gas  and  sewer  mains 
have  been  laid,  and  in  the  Borough  of  Brook- 
lyn when  a  sewer  is  laid  in  an  unpaved  street 
connections  are  made  to  the  adjacent  property, 
whether  occupied  or  not,  as  a  part  of  the 
sewer  contract  and  their  cost  assessed  against 
the  lots  benefitted.  Other  cities  are  taking  up 
this  matter  and  solving  it  each  in  its  own 
way. 

When  a  street  is  ordered  paved  or  repaved 
the  public  service  corporations  should  be  noti- 
fied in  advance  of  the  fact,  and  also  notified 
to  construct  any  proposed  extensions  or  make 
any  necessary  repairs,  with  a  statement  that 
for  a  certain  length  of  time  (say  two  or 
three  years)  no  openings  will  be  allowed  in 
the  pavement  except  for  repairs  to  existing 
structures.  The  notice  should  be  given  as 
long  as  possible  in  advance  of  the  actual 
laying  of  the  pavement.  If  the  corporation 
work  could  be  done  the  season  before  the 
paving  work  there  would  be  less  danger  of 
damage  to  the  pavement  on  account  of  settle- 
ment over  the  different  openings. 

Another     important     method     is     the     one 
adopted    in    Philadelphia    in    1889   and   in   the 
Borough   of   Brooklyn,   New  York  City,   some 
six  or  seven  years  ago,  of  making  a  complete 
survey    of    the    underground    structures    and 
mapping  them  in  the  same  way  as  the  struc- 
tures above  ground  are  mapped.     At  the  pres- 
ent time  in   the  City  of   New  York,  and   un- 
doubtedly in  other  cities,  when  a  corporation 
wishes  to  lay  a  new  main  in  a  street,  it  must 
first  dig  test  pits  to  ascertain  the  location  of 
the    existing    subsurface    work,    as    very    few 
records    of    this    work   have   been    kept.    This 
causes    a    great    many    openings    to    be    made 
that    will   not   be   utilized    in   the   construction 
of   the   new   main    or   conduit   line,   and    even 
then   does   not   determine   entirely   what   is   in 
the  street,  so  that  after  the  line  has  been  laid 
out  and  partially  constructed  it  is  often  found 
necessary  to   delay  the  work  long  enough   to 
have    special    pieces    constructed    in    order    to 
avoid  unknown  and  unexpected  obstacles.  The 
survey    work    in    Brooklyn    has    proceeded    so 
far   that   the   subsurface  structures   of  a  con- 
siderable  portion   of   the    Borough   have  been 
plotted  as  accurately  as  if  they  were  upon  the 
surface.     The  work  has  reached  such  a  stage 
that    all    applications    for    underground    work 
are  referred  to  the  engineer  in  charge  of  the 
subsurface  bureau,  who,  after  an  examination 
of   the   plans,   assigns   in   the   street   the   loca- 
tion for  the  proposed  structure.     This  not  only 
reduces   the   tearing   up   of   the   pavements   to 
a  minimum,  and  thereby  saves  a  large  amount 
of  money,  but  it  also  conserves  the  area  of  the 
street    for    future   work   and   allows   it   all    to 
be     done     economically     and     the     locations 
planned  as  if  controlled  by  one  head.     When 
an    important   piece   of   work   like   the    recent 
high-pressure   water   mains,    which    were    laid 
through   the   settled   portion   of   the   Borough, 
is    projected,    a    survey    of    the    underground 
structures   is    made   in   advance   so   as   to   de- 
termine   the    best    location.      By   locating    the 
water    mains   just   referred   to    in   accordance 
with   the  knowledge  gained  by  the  surveys,   it 
is    estimated    that   this   bureai;   has   saved   the 
city  an  amount,  to  be  very  conservative,  con- 
siderably   more    than    the    entire    cost   of    the 
bureau  to  date. 

Tlic  importance  of  this  street  opening  work 
would  be  more  fully  appreciated  if  the  inci- 
dental damage  to  the  pavement  on  account  of 
these  openings  could  be  known.  From  a  study 
of  the  condition  of  pavements  which  have  been 
laid  in  front  of  cemeteries,  parks,  churches, 
etc.,  where  street  openings  are  not  often  nec- 
essary, the  writer  believes  that,  as  a  whole, 
street  pavements,  at  least  in  the  business  part 
of  any  city,  are  damaged  to  an  e-xtent  of  25 
per  cent  of  their  cost  by  these  street  open- 
ings. This  estimate  may  seem  large,  but  the 
writer  fully  believes  that  it  is  conservative, 
and  that  in  order  for  any  city  to  have  its 
streets  in  good  condition  at  all  times  it  must 


not  only  pave  them  with  the  proper  materials 
and  in  the  proper  manner,  but  must  keep  them 
thoroughly  in  repair,  both  on  account  of  the 
damage  caused  by  wear  and  tear  and  that 
caused  by  street  openings  for  subsurface  work. 

Location  and   Relocation  of   Roads. 

The  engineering  and  economic  problem 
entering  into  the  location  and  relocation  of 
roads  were  discussed  bv  Mr.  Will  R.  White, 
Chief  Engineer  of  the  State  Highway  Depart- 
ment of  Washington,  in  a  paper  read  before 
a  recent  American  Road  Congress.  In  his 
paper  Mr.  White  considers  the  relative  value 
of  grades,  alignment  and  cost  and  gives  data 
on  the  latter  point  based  on  the  practice 
m  Washington.  Mr.  White's  paper,  m  ab- 
stract  follows : 

The  relative  value  of  grades,  alignment  and 
cost  depends  upon  the  importance  and  class 
of  roads.  I  would  classify  the  roads  as 
follows : 

1st.  State  and  through  roads,  that  is, 
roads  to  be  constructed  in  sparsely  settled  or 
mountainous  districts,  and  the  connecting  links 
of  the  various  trade  centers  of  the  state.  By 
the  term  trade  centers  meaning  not  only  the 
cities  and  towns,  but  also  the  tributary 
country. 

2nd.  Countv  trunk  roads,  or  the  main  high- 
ways in  the  thickly  settled  districts  including 
the  main  arterial  roads  leading  into  the  coun- 
try districts. 

3rd.  County  feeders  or  branch  roads. 
As  a  rule  the  state  and  through  roads  are 
for  light  freight  and  tourist  travel.  The  trunk 
roads  are  for  both  heavy  freight  and  pleasure. 
The  feeders  are  ordinarily  freight  roads  with 
the  heaviest  loads  usually  being  hauled  to- 
wards the  trunk  system. 

Before  considering  the  requirements  of  the 
several  classes  of  roads  I  wish  to  say  that 
the  engineer  in  classifying  his  roads  must  at 
all  times  consider  the  future  possibilities  of 
the  country,  and  make  his  classification  and 
location  with  the  future  in  view.  While  he 
may  construct  narrow  dirt  roads  it  is  economy 
to  get  the  permanent  right  of  way  and  estab- 
lish permanent  grades  with  the  first  movement. 
Grades. — This  question  is,  I  believe,  the  most 
important  both  in  location  and  relocation. 
While  numerous  experiments  have  been  made 
and  theoretical  tables  of  grades  have  been 
compiled,  I  believe  that  the  actual  traffic  con- 
ditions, the  topography  of  the  country,  and  the 
money  available  govern  the  selection  of  the 
ruling  grades. 

The  state  legislature  of  this  state  has  fi.xed 
the  maximum  grade  at  10  per  cent,  both  for 
state  roads  and  permanent  highways.  It  has 
been  the  practice  of  this  office  to  use  a  o  per 
cent  ruling  grade ;  but  the  maximum  has  been 
used  in  several  cases.  Before  choosing  the 
ruling  grade  the  engineer  should  study  the 
topography  of  the  country  and  the  rulin.g 
grade  on  the  existing  roads,  between  his  lo- 
cation and  the  trade  center,  as  it  would  be 
useless  to  expend  any  sum  of  money  in  re- 
ducing the  grade,  when  a  heavier  grade  exists 
or  will  be  necessary  in  reaching  the  terminal. 
The  ruling  grade  can  be  increased  as  you  get 
farther   from   the  trade  centers. 

On  roads  that  are  to  remain  in  the  first  and 
third  classes  I  believe  a  ruling  grade  of  10 
per  cent  permissable :  such  roads  that  come  or 
will  come  under  the  second  class  should  have 
an  8  per  cent  maximum  and  where  possible 
a  5  per  cent  ruling  grade.  In  general  I  would 
not  spend  any  large  sums  to  reduce  a  o  per 
cent  grade.  Density  of  traffic  should  be  the 
governing"   factor. 

Alignments. — No  one  will  question  that  the 
most  (Mrect  course  between  two  fixed  points 
is  the  ideal.  Therefore  study  the  topographi- 
cal conditions,  consider  all  points  from  an 
economic  standpoint  to  reach  the  ideal,  taking 
into  consideration  the  value  of  distance  com- 
pared with  cost  of  construction  plus  right  of 
way  and  maintenance.  In  considering  right  of 
way  one  must  look  at  the  shape  in  which  he 
is  leaving  the  land  through  which  he  proposes 
to  pass. 


The  value  of  a  unit  of  distance  is  hard  to 
calculate,  as  the  amount  and  class  of  traffic 
is  so  variable.  It  has  been  my  experience  that 
the  alignment  has  usually  been  settled  by  topo- 
graphical or  other  lixed  conditions  before  this 
question  has  been  considered.  However,  I 
can  recall  cases  in  the  farming  districts  of 
Eastern  Washington  where  this  problem  will 
be  met.  The  country  is  rolling  and  in  many 
cases  the  grades  are  excessive.  The  existing 
roads  follow  section  lines.  The  ideal  location 
would  cut  through  the  fields  and  divide  them 
into  irregular  pieces.  When  these  roads  are 
improved  the  locating  engineer  will  have  to 
overcome  a  strong  local  prejudice  for  section 
line  roads,  as  well  as  consider  the  value  of 
grades  and  unit  value  of  distance. 

The  automobile  has  added  a  new  question 
to  the  choice  of  the  maximum  degree  of 
curvature.  I  can  remember  when  we  were 
governed  more  by  the  width  of  road  bed  and 
the  need  of  a  four-horse  team.  As  a  matter 
of  safety  the  maximum  degree  of  curvature 
depends  upon  the  reasonable  sight  distance  re- 
quired for  a  driver  of  an  automobile  going  at 
an  average  speed  to  see  an  approaching  ma- 
chine or  team.  In  thickly  settled  countries  or 
on  the  main  highwavs,  this  sight  distance 
should  be  at  least  200  ft. 

Where  topographical  conditions  make  this 
sight  distance  impracticable  proper  signs 
should  be  posted  to  warn  the  traveling  public. 
I  can  recall  numerous  cases  where  the  cost  of 
reducing  a  60°  curve  would  be  prohibitive. 

Professor  Baker  has  noted  a  point  which 
many  engineers  overlook,  and  that  is  that  the 
actual  length  of  road  surface  on  an  easy 
curve  going  around  a  hill  on  a  level  grade  is 
often  less  than  a  straight  line  over  the  hill. 

In  general  I  will  say  that  state,  through,  and 
main  county  trunk  roads  should  be  located 
with  a  view  of  getting  the  best  grades  and 
alignment  without  reference  to  local  demand. 
Due  consideration  should  be-  given  the  con- 
nections with  all  existing  or  proposed  roads. 
Engineers  are  too  severely  criticised  for 
spending  money  on  so  called  useless  surveys. 
While  I  believe  that  the  engineer  should  make 
a  complete  rcconnoissance  before  taking  a 
party  into  the  field,  he  should  not  hesitate-  to 
run  sufficient  preliminary  lines  to  make  a 
proper  comparison  of  the  cost  of  the  different 
routes.  He  should  not  hesitate  to  al)andon  a 
location  where  he  could  make  an  improve- 
ment as  it  would  take  very  little  change  in 
the  cost  of  construction  per  mile  to  cover  the 
cost  of  the  new  location. 

Costs. — Our  location  for  mountain  work 
should  cost  us  from  $150  to  $-300  per  mile. 
These  prices  are  lor  work  in  charge  of  com- 
petent engineers.  Some  of  the  work  has  cost 
us  more,  due  to  inexperienced  engineers. 
Those  not  familiar  with  our  mountains  will 
think  this  cost  excessive,  but  when  you  stop 
to  consider  that  it  is  so  brushy  that  it  is 
necessary  to  have  three  or  more  axmen  to 
average  a  mile  of  preliminary  line  a  day,  the 
same  party  averaging  a  half  mile  of  location 
a  day,  you  can  get  some  idea  of  the  expense. 
Our  location  parties  usually  consist  of  com- 
plete transit,  level  and  topographical  crews. 
The  camp  outfit  with  the  cook  make  1-5  men  to 
the  party.  In  most  cases  the  provisions  can 
be  hauled  to  them,  but  in  some  instances  pack 
trains  are  required.  Our  final  locations  are 
usually  made  from  contours  taken  from  pre- 
liminary lines.  In  the  settled  districts  and 
in  the  open  country  of  Eastern  Washington 
the  cost  of  location  will  range  as  low  as  $50 
per  mile. 

Mr.  E.  H.  McHenry  has  summed  up  this 
question  in  stating  that,  "The  fundamental 
principal  of  good  location   is  common  sense." 


A  scheme  has  been  submitted  to  the  Chi- 
nese government  in  Peking  by  C.  D.  Jame- 
son, for  extensive  river  dikes  and  dam  con- 
struction for  the  Provinces  of  Kiangsu  and 
Anhui,  which  have  sustained  great  damage 
from  floods.  The  plan  would  fake  about  six 
years  in  fulfilment  and  would  cost  approxi- 
mately $17,000,000.  Mr.  Jameson  is  in  charge 
of  the  relief  work  in  the  flooded  region. 


October  30.  1912. 
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The  Application  of  Engineering  Prac- 
tice  and    Principles   for    Controlling 
Municipal  Activities,  as  Illustrated 
by  the  Work  of  the  Street  Clean- 
ing Bureau,  Borough  of  Rich- 
mond, New  York  City. 

An  important  departure  from  the  present 
method  of  appropriating  funds  for  the  an- 
nual maintenance  budget  of  New  York  City 
has  been  suggested  by  Mr.  George  Cromwell. 
President  of  the  Borough  of  Richmond.  The 
present  system  of  providing  funds  is  based 
largely  upon  the  expenditures  of  previous 
.years,  and  a  known  increase  of  population,  to- 
gether with  legislation  providing  for  manda- 
tory expenditures  along  various  lines.  In  a 
letter  to  the  Board  of  Estimate  and  Appor- 
tionment, dated  March  9,  1910,  Mr.  Cromwell 
called  attention  to  a  method  of  appropriating 
funds  based  upon  physical  statistics,  as  well 
as  cash  expenditures.  His  recommendations, 
in  brief,  were : 

(1)  Lump  sum  departmental  or  office  ap- 
propriations shall  be  authorized  when  found- 
ed upon  unit  cost  data  and  work  require- 
ments. 

(2)  In  any  department  or  office  where  such 
cost  data  are  available,  several  salary  grades 
for  the  same  class  of  work  shall  be  established 
by  the  Board  of  Estimate  and  Apportionment, 
so  that  the  head  of  a  department  or  office 
may  increase  or  decrease  wages  within  cer- 
tain specified  limits,  ba.sing  such  action  upon 
predetermined  standards  of  work  and  efficiency 
records. 

(3)  Each  head  of  a  department  or  office 
in  which  fundamental  cost  data  are  available 
shall  have  direct  responsibility  in  the  expendi- 
ture of  appropriations,  the  results  attained  be- 
ing checked  by  some  independent  authority, 
such  as  the  Mayor,  acting  through  the  Com- 
missioner of  .\ccounts.  or  the  Comptroller. 

These  recommendations  were  referred  to  a 
committee  of  the  board,  no  further  action, 
seemingly,  being  taken.  On  June  2-5  last,  Mr. 
Cromwell  again  called  the  board's  attention  to 
the  matter  and  to  illustrate  the  possibilities 
of  the  proposed  system,  he  submitted  the  re- 
port of  Mr.  J.  T.  Fetherston,  Superintendent. 
Bureau  of  Street  Cleaning  of  the  Borough  of 
Richmond,  covering  the  work  done  in  1911. 
Mr.  Fetherston's  report  is  of  such  general 
interest  that  it  is  eiven  below,  practically  in 
full : 

General  Ohscri'ations. — For  a  number  of 
years  this  Bureau  has  persistently  attempted 
to  increase  the  efficiency  of  its  operations,  both 
with  regard  to  adequate  performance  of  work, 
and  economical  administration  of  funds.  The 
degree  of  success  which  has  been  attained  is 
shown  by  the  tables  covering  work  records 
for  at  least  eight  years.  The  results,  while 
eminently  satisfactory  as  indicating  substantial 
progress,  are,  it  is  believed,  still  far  below 
standards  of  possible  achievement.  The  im- 
provements in  efficiency  were  due   principally 


TABUK  n.— EMPLOYES— BUREAU  OF  STREET  CLEANING. 

Position.                             1902.  1!'03.  1904.  1905.  1906.  1907.  1908.  1909.  1910.  1911. 

.Superintendent    1  1  1  1            1  1  1  1  1  1 

.Assistant     superintendent ..  ..  ..           ..  ..  ..  ..  1  1 

Clerlis    1  2  2             4  4  4  4  4  4 

Inspectors    1  1  :i  4             4  6  U  C  5  5 

Foremen  and  assistant  foremen...       5  10  11  9  14  U  14  12  11  11 

Stationary   enginemen ..  ..  ,.           ..  ..  1  1  1  1 

Stoker 1  1  1  1 

-Vuto    engineman ..  ..  ..            1  1  1 

Laborers    and    sweepers 67  IIS  119  122  120  IIC  124  123  147  139 

Drivers   and    hostlers 1  1  1  60  56  (il  62  oS  66  63 

Painter    . .  . .  . .            . .  . .  . .  . .  1  1 

Hired    caits 2S  42  14  8            8  8  8  S  8  8 

Totals    103  174  151  206  208  208  222  214  246  235 


to  the  maintenance  of  systematic  procedure 
and  methods,  insistence  on  strict  discipline, 
careful  analysis  of  costs,  and  prompt  applica- 
tion of  remedial  measures  to  faults  developed 
by  such  analyses.  Of  late,  however,  especially 
during  the  past  two  years,  the  Bureau  seems 
to  have  reached  a  point  where  such  methods 
are  no  longer  effective  in  maintaining  the  de- 
sired rate  of  progress.  Despite  determined 
efforts  during  the  year  1911  to  secure  a  notice- 
able increase  in  efficiency,  It  has  been  prac- 
tically impossible  under  the  existing  regula- 
tions of  the  fiscal  authorities  to  improve  ma- 
terially on  past  performances.  This  serious 
condition  confronting  the  Bureau  requires  ex- 
planation, and  seems  to  demand  for  its 
amelioration  a  modification  of  the  financial 
procedure  of  the  city. 

Broadly  speaking,  a  municipality  is  a  mo- 
nopolistic corporation,  and,  as  such,  its  opera- 
tions are  not  subject  to  the  effect  of  compe- 
tition, or  some  satisfactory  substitute  there- 
for. A  city  differs  from  a  private  corpora- 
tion, in  that  its  operations  are  almost,  with- 
out exception,  performed  at  cost  rather  than 
for  profit.  The  effect  is  consequently  apparent 
in  the  form  of  uncontrolled  results,  as,  for  in- 
stance, extravagance,  or  inadequate  perform- 
ance, or  both.  Officially  no  recognition  is 
given  in  New  York  to  results,  as  measured 
by  the  relation  of  accomplishment  to  expendi- 
ture, nor  has  any  serious  attempt  been  made 
to  control  the  city's  activities  by  such  means. 

The  annual  tax  budget,  through  which 
power  over  the  city's  operations  is  secured, 
takes  no  account  of  measurable  services  to 
be  rendered  or  physical  results  to  be  accom- 
plished (in  a  word,  the  efficiency  of  perform- 
ance), but  considers  only  the  intermediate  and 
minor  steps  involved  in  the  expenditures  con- 
templated. Thus,  without  a  criterion  of  ac- 
complishment, or  a  substitute  for  the  personal 
incentive  provided  by  the  profits  of  commerce, 
the  attempt  to  secure  efficiency  in  municipal 
affairs  is  seriously  handicapped,  and  the  am- 
bitious administrator  is  practically  limited  to 
that  degree  of  success  which  can  be  secured 
by  enforced  obedience,  while  the  disinterested 
official  suffers  not  even  the  inconvenience  of 
merited  censure. 

It  is,  without  question,  this  lack  of  ability 
to  offer  an  adequate  incentive  to  its  employes 
which  has  prevented  this  Bureau  from  secur- 
ing the  desired  reduction  in  unit  costs  during 
the    last   vear.      The    resources    of   dictatorial 


measures  have  been  practically  exhausted,  and 
any  further  improvement  in  the  performance 
of  its  personnel  must  come  as  a  result  of 
substantial  rewards  for  increased  output. 

The  present  fiscal  ideal  in  the  control  of  ex- 
penditures is  based  upon  cash-accounting 
methods,  with  extreme  segregation  of  salaries, 
wages,  supplies,  renewals,  repair  funds,  etc., 
and  proportional  monthly  disbursements  pred- 
icated in  advance.  New  budget  allowances  are 
generally  based  upon  past  expenditures,  and, 
in  this  way,  waste  may  go  on  for  years  unde- 
tected. Little  discretion  is  allowed  depart- 
ment heads  as  to  the  effective  use  of  the 
"sinews  of  war,"  and  there  is  no  incentive  to 
economize,  especially  when  the  saving  may 
result  in  a  penalty  imposed  in  the  form  of  a 
reduction  in  subsequent  appropriations.  The 
situation  thus  summarized  has  been  called  to 
the  attention  of  the  controlling  body  of  the 
city  (March  9,  1910)  by  the  President  of 
the  Borough  of  Richmond,  who  has  suggested 
that  the  Board  of  Estimate  and  Apportionment 
reform  the  system  of  planning  annual  expendi- 
tures by  recognizing  the  necessity  for  con- 
trolling costs  and  establishing  work  records 
in  all  departments  where  the  (jbjects  to  be  ac- 
complished can  be  reduced  to  measurable  form, 
either  in  the  way  of  service  rendered,  or  phys- 
ical work  accomplished.  If  President  Crom- 
well's proposed  method  is  adopted,  responsi- 
bility and  power  can  be  allowed  to  department 
heads,  and  physical  statistics  can  be  checked 
by  an  independent  division  of  the  city's  forces 
ill  the  same  way  that  the  Comptroller  now 
audits   cash  payments. 

The  growth  of  budgetary  appropriations  in 
New  York  from  $26.41  per  capita  in  1900  to 
$32.26  per  capita  in  1910,  and  the  increasing 
pressure  for  new  municipal  developments  re- 
quire that  economy  and  real  efficiency  (de- 
pending upon  positive  aggressive,  and  affirrna- 
tive  action)  shall  replace  present  negative 
methods  of  government,  which  are  proving  in- 
adequate for  meeting  modern  demands  of 
urban  life. 

Table  I  illustrates  one  feature  of  President 
Cromwell's  suggestions  for  reporting  a  year's 
work  in  the  Bureau  of  Street  Cleaning: 

The  above  table  provides  a  substitute  for  the 
competition  of  commerce,  and  shows  on  a  rel- 
ative basis  a  total  saving  or  profit  of  $8,014 
for  1911  over  1910.  and  $10,001  for  1911  over 
1909.     It   is  true  that  the  Bureau   is  its  own 


Quanti 

V    of   Worli 

Performed    in    liill. 

27,01.5.3 

miles 

113,500 

cu.  yds. 

113,500 

cu.  yds. 

42,190 

cu.  yds. 

1,552.4 

miles 

12.78 

miles 

262.2 

miles 

1,525.4 

cu.  yds. 

3,480.7 

cu.  yds. 

292,257 

sq.  yds. 

TABLE   I.— COMPARISON    OF  MAINTE 
Class  of  Work. 

Street  cleaning  by  hand  and  machine  brooms 

Refuse  collection,  household  wastes  and  street  sweepings. 

Final  disposition,   dumps  and  destruction 

Snow  removal,    roadvvays ' 

Cleaning  gutters  hy  hand  and  plow 

Cleaning  snow  from  sidewalks 

Cleaning-  snow  from  crosswalks 

Spreading  ashes,  sand,  etc.,  on  slippery  streets 

Light   repairs  to   macadam 

Surfacing    streets    

Weeding  gutters  and  wings  of  roadways,  per  mile 

Miscellaneous  charges    

Inter-Bureau    charges    

Deferred  and   outstanding  charges 

Office-clerical   and   supervisory 

Total    

Brought   forward   1911   cost 


Total  relative  credit  in  favor  of  1011 

Comparative   Credit-T'nit  Cost  Work: 

Total    exnenditure    

Total    of    four    non-unit    Hems     (miscellaneous,     inter-bureau, 
outstanding  charges  and  office)    


deferred    and 


Relative  cost  of  physical  imit  work. 
1911    brought    down    


NCE 

COSTS— 1909-1910-1911. 

—  1909 ^ 

Total 

Unit 

Unit 

Total 

rnit 

Total" 

costs. 

cost. 

costs. 

cost. 

costs. 

cost. 

{3.15 

%  S5.09S 

$3.11 

$   84.017 

$3.14 

$  84.813 

O.GO 

cs,ino 

0.5S 

65.S30 

11.57 

64,515 

0.15S 

17,933 

0.157 

17.S19 

0.15 

17,097 

0.17 

7,172 

0.17 

7,172 

0.19 

8,201 

4.,i9 

7,126 

5.39 

8,367 

4.59 

7.126 

58.55 

747 

65.08 

830 

78.97 

1.008 

CIS 

1,620 

5.96 

1,563 

6.52 

1,710 

2.42 

.3,691 

2.03 

3,097 

2.52 

3,839 

3.27 

11.382 

7 

877 

3.20 

11,148 

3.20 

11.148 

'3.00" 

5.40 

1.578 

5.31 

1.551 

15.586 

15.569 

11.067 

7.837 

5.387 

4,649 

5,086 

6,143 

4,222 

S.577 

10,325 

9.892 

J240,S39 

$238,852 

$230,838 

230,838 
%  10,001 

230.838 

^^_ 

$     8,014 

$240,839 

$238,852 

$230,833 

37,086 

37.424 

29.830 

203,753 

201. 42S 

201,008 

201,008 

201.008 

Relative   oredit-pbysical    iinii   work 


$     2,745 


420 


486 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.    No.  18. 


TABLE    III. 

1  superintendent    at $3,000 

1  assistant  superintendent  at 1,800 

1  clerk    at 1,800 

1  clerli    at 1,650 

1  clerk    at 1,200 

1  clerk    at 900 

6  inspectors    at 1,500 

6  foremen  and  assistant  foremen  at 1,200 

4  foremen  and  assistant  foremen  at 1,0L0 

1  assistant    foreman    at 900 

1  stationary  engineman  at.   per  day 4.50 

9  laborers  and   sweepers  at 900 

119  laborers  and  sweepers  at 720 

11  laborers  and   sweepers  at,   per  day 2.00 

2  drivers   and  hostlers   at 900 

13  drivers   and   hostlers  at 780 

40  drivers  and    hostlers   at 720 

8  drivers  and   hostlers   at,    per  day 2  25 

1  painter    at 1,000 

8  hired   carts  at,   per  day 3.50 


pacemaker,  but  no  better  method  is  permis- 
sible under  e-xisting  restrictions. 

For  ten  years  cost  records  have  been  main- 
tained in  this  Bureau,  and  an  analysis  of  Ta- 
ble I  and  the  tables  following  shows  the  etifect 
■of  this  work  when  comparison  is  made  of 
average  annual  unit  costs  of  the  various  ac- 
tivities for  which  physical  results  are  avail- 
able. By  deducting  from  the  total  amounts  in 
Table  I  the  non-unit  divisions  of  work  for  the 
three  years,  it  will  be  found  that  the  relative 
saving  for  1911  over  1910  was  $420,  and  for 
1911  over  1909  the  saving  was  $2,745.  This 
means,  in  effect,  that  for  the  same  amount  of 
work  performed  the  actual  cost  has  nearly 
reached  a  minimum  under  the  e.xisting  condi- 
tions. Further  economies  in  the  classified  ac- 
tivities of  the  Bureau  must  be  secured,  either 
by  changes  in  regulations  governing  the  work, 
or  in  methods  of  performing  the  duties  im- 
posed by  law.  Both  regulations  and  methods 
are  susceptible  of  improvement  if  a  positive 
instead  of  a  negative  procedure  is  adopted  as 
the  ''rule  of  reason"  by  the  municipality. 

ScientiAc  Management. — During  the  past  few 
years,  a  great  effect  has  been  produced  on  the 
management  of  industrial  concerns  through 
the  work  of  Frederick  W.  Taylor,  Harrington 
Emerson,  and  other  engineers,  who  have  de- 
duced principles  relating  to  the  efficiency  of 
the  work  of  men  and  machines  in  industrial 
plants.  These  principles  are  applicable  to  prac- 
tically all  municipal  activities,  though  their  ap- 
plication inust  necessarily  be  modified  to  meet 
the  conditions  of  city  work. 

In  0T.ir  Bureau  of  Street  Cleaning,  all  work 
has  been  planned  and  scheduled  in  advance; 
instructions  are  written  and  served  upon  the 
individual  workman ;  responsibilty  is  fixed  and 
definite ;  rules  governing  discipline  are  in 
force ;  cost  records  are  compiled,  analyzed  and 
compared ;  tests  and  time  studies  of  various 
classes  of  work  are  made  as  far  as  possible 
with  the  men  and  means  available ;  and  gener- 
ally efforts  for  betterments  are  constantly 
under  consideration.  But  ability  and  efficiency 
on  the  part  of  employes  are  not  promptly 
recognized  by  the  city,  hence  the  natural 
tendency  is  to  ask.  "What's  the  use?"  Colonel 
Waring  well  stated  the  situation  in  his  book 
■on  "Street  Cleaning" :  "My  work  has  suc- 
ceeded because  it  was  done  for  its  own  sake 
alone."  It  is  15  years  since  Colonel  Waring's 
term  of  ofBce  expired,  and  it  may  be  remein- 
bered  that,  in  spite  of  his  work,  character,  and 
reputation,  the  people  did  not  insist  on  retain- 
ing him  in  oiSce.  Department  heads  today  who 
are  in  any  measure  successful  "do  the  work 
"for  its  own  sake  alone."  Inevitably  a  depart- 
-ment  reflects  the  character  of  its  chief,  and, 
.with  short  terms  of  office  and  new  heads,  no 
•continuity  in  administration,  no  practical  ideals 
to  strive  for,  no  incentive  for  the  workers  in 


TABLE     IV.— PAVEMENTS     FOR    CLEANING 
AND    LIGHT    REPAIRS    (M.\CADAM). 

, Mileage ,  Sq.  yds. 

Character.  1909.     1910.     1911.         1911. 

■Granite     block 5.7         5.9         5.6        113,05.$ 

Medina    block 0.0         0.2         0.3  6,791 

Sheet     asphalt 1.1         n.5         0.4  6.494 

Block     asphalt 9.S         9.5         9.5        185,019 

Wood    block 0.2         1.3         2.7  54,163 

Iron   slag   block O.S         1.9         2.1  45,616 

Vitrified    brick 3.8         4.2         4.5  90,265 

Bituminous    concrete    2.7        2.7        6.0         OO.SO' 

Concrete     0.0         0.1         0.2  2,920 

Bituminous  macadam     0.0         5.3         8.1  99,905 

Macadam    104.8     102.9       99.0        984,555 

Totals     128.9     134.5     138.4     1,688,891 


TABLE    v.— STREET    CLEANING. 

Year.  Miles.              Cost  per  mile. 

1900 1,480  $24.55 

1901 1,375  23.29 

1902 2,744  12.72 

1903 5.084  6.50 

1904 6,299  6.22 

1905 10,209  4.72 

190o 15,687  3.61 

1907 16,333  3.61 

1908 20,317  3.44 

1909 23,029  3.15 

1910 26,190  3.11 

1911 27,013  3.14 


the  ranks,  it  certainly  is  time  for  the  higher 
municipal  officials  to  take  stock  and  revise 
present  antiquated  methods  of  conducting  mu- 
nicipal business. 

Considering  various  phases  of  the  work  of 
the  Bureau  of  Street  Cleaning  in  order,  a 
detailed  review  of  the  year's  accomplishments 
follows: 

Complaints. — More  complaints  were  received 
frorn  citizens  in  1911  than  for  any  year  since 
1904.  Of  the  92  complaints.  82  were  received 
on  account  of  the  non-collection  of  refuse,  and. 
on  investigation,  it  was  found  that  in  59  of 
the  cases  there  was  either  no  cause  for  com- 
plaint, or  the  complainant  was  at  fault  for 
not  complying  with  city  ordinances.  Nearly 
all  of  the  2-3  complaints  chargeable  against 
the  Bureau  for  the  non-collection  of  refuse 
were  due  to  a  rearrangement  in  the  collection 
routes.  The  economy  proposed  by  this  change 
in  routes  was  only  partially  successful,  as  the 
collectors  could  receive  no  recognition  for  in- 
creased work  under  the  existing  flat  wage 
rate,  and  this  attempt  to  secure  greater  effi- 
ciency illustrates  the  difficulty  of  obtaining 
co-operation  on  the  part  of  employes  without 
providing  some  incentive  for  their  efforts  in 
securing  betterments. 

Personnel. — The  number  of  employes  of 
various  grades  in  the  Bureau  since  the  or- 
ganizatioti  of  street  cleaning  work  under  the 
Borough  President  in  1902,  are  shown  in 
Table  II.  The  salaries  or  wages  of  the  em- 
ployes for  1911  are  shown  in  Table  III. 

To  maintain  discipline  in  the  force,  the  rules 
of  the  service  have  been  followed  consistently, 
and  61  charges  for  violations  of  the  regula- 
tions have  been  preferred  against  employes. 
.'\s  a  result  of  these  charges  10  employes  were 
dismissed,  action  was  deferred  in  the  cases 
of  16,  six  were  found  guilty  and  fined,  five 
were  warned,  18  suffered  deductions  in  effi- 
ciency records  and  six  were  found  not  guilty. 

Efficiency  records  of  all  employes,  including 
laborers,  sweepers  and  drivers,  have  been 
maintained,  and  the  men  rewarded  for  good 
work  by  days  off  with  pay.  or  recommended 
for  dismissal  on  account  of  low  marks.  One 
of  the  greatest  needs  of  the  Bureau  is  some 
simple  means  for  rewarding  efficient  employes 
by  direct  increases  in  wages,  or  for  punish- 
ing inefficient  men  by  reduction  in  wages.  In 
this  way  co-operation  can  be  secured  through 
self-interest,  while  under  the  existing  system 
work  must  be  accomplished  mainly  through 
fear  of  punishment,  as  the  few  day's  off  with 
pay  allowable  for  good  records  is  only  a  make- 
shift, and  can  never  replace  the  direct  incen- 
tive of  a  wage  increase. 

CLASSIFIED  WORK. 

Sanitary  IVork.—Oi  the  total  expenditures 
in  the  Bureau  during  1911,  $166,425.49  was 
used  in  "Sanitary  Work,"  including  the  sweep- 
ing and  cleaning  of  streets,  the  collection,  re- 
moval, and  final  disposition  of  refuse.  The 
population  in  1911  was  approximately  90,000, 
and  the  area  of  the  Borough  57  square  miles. 
The  length  and  area  of  different  kinds  of 
street  pavement  in  chai-ge  of  the  Bureau  for 
cleaning  and  light  repairs,  by  comparison  with 
the  two  previous  years,  is  shown  in  Table  IV. 

Street  C/faJimg.— Practically  all  street  clean- 


T.'iBLE  VIII.— CLE.VNING  SNOW  AND  ICE 
PROM  GUTTERS. 
Year.                                                         Cost  per  mile. 
1903 $4,76 

190! 14.85 

190o 14.10 

1906 6.10 

1907 5.81 

1908 5  22 

1909 4;73 

1910 5.30 

1911 4.50 


TABLE  VI. 

Time  of  storm,    1911 Feb.  20  Dec.  3-4 

Depth  of  snow,   ins 6  5 

Total  area   cleaned,   sq.   yds 212,197  232,137 

Snow    removed,    area    basis,    cu. 

yds 14,348  11,666 

Approx.    shrinkage,   per   cent 49  64 

Total    cost    removed $2,367  $1,931 

Cost  per  cu.  yd.,  area  basis $0.0S  $0.06 

Cost    per    cu.    yd.,    wagon    meas- 
urement basis    $0,165  $0,165 


ing  work  in  1911  was  performed  by  hand 
broom,  and  the  cost  increased  4  cts.  per  mile 
over  1910.  The  higher  unit  cost  was  due 
to  a  very  dry  season,  the  dusty  condition  of 
many  of  the  streets,  the  continual  falling  of 
leaves  from  trees  affected  by  the  drought,  and 
sorne  badly  worn  asphalt  block  pavements, 
which  necessitated  the  employment  of  addi- 
tional sweepers  in  order  that  the  general 
quality  of  the  work  might  be  maintained.  Ap- 
plication was  made  for  money  to  secure  four 
horse-drawn  street  flushing  machines,  but  the 
funds  were  not  made  available  until  too  late 
in  the  season.  A  detailed  study  was  there- 
fore made  of  the  possibilty  of  replacing  horse- 
drawn  flushcrs  by  power  operated  flushing 
machines,  which  resulted  in  the  conclusion  that 
an  electrically  operated  combination  street- 
flushing  machine  and  power  truck  would  prove 
more  economical  than  the  horse-drawn  ma- 
chines, as  power  for  charging  the  batteries 
will  be  available  without  additional  cost  at 
the  West  New  Brighton  Refuse  Destructor. 
Most  of  the  paved  streets  in  charge  of  this 
Bureau  adjoin  macadam  pavements,  and  a 
great  deal  of  grit,  dust,  and  dirt  is  carried 
over  to  tl'.e  improved  pavements  by  vehicular 
traffic,  thus  the  nuisance  from  dust  has  been 
increasing  with  the  greater  popularity  of  fast- 
moving  automobiles.  It  is  hoped  that  a  flush- 
ing machine,  or  some  forrn  of  vacuum  cleaner 
will  help  to  meet  this  condition,  and  eifable 
the  Bureau  to  remove  even  fine  dust  from 
the  roadways.  The  cost  of  street  cleaning 
(.30-ft.  roadway),  per  mile,  by  comparison 
with  previous  years,  is  shown  in  Table  V. 
The  average  area  cleaned  per  man  in  1911  was 
16,326  sq.  yds.  per  productive  day's  work.  The 
average  amount  of  material   removed   per   1,- 

000  sq.  yds.  cleaned  was  2.05  cu.  ft.,  and  the 
cost  per  1,000  sq.  yds.  swept,  including  the 
removal  and  disposal  of  the  sweepings  there- 
from, was  20  cts. 

Refuse  Collection — Household  IVastes. — The 
cost  of  collecting  household  wastes  decreased 

1  ct.  per  cubic  yard  by  comparison  with  1910. 
No  trade  waste  was  collected  during  the  year, 
and  business  houses  were  required  to  remove 
material  at  their  own  expense,  the  city  taking 
care  of  the  final  disposition  of  the  wastes, 
either  at  the  West  New  Brighton  Destructor 
or  at  the  various  dumping  places.  The  cost 
per  capita  likewise  decreased  1  ct.  per  annum 
for  the  population  served  by  the  refuse  col- 
lectors. The  average  amount  of  material  re- 
moved per  productive  work-day  was  8.7  cu. 
yds.  Efforts  to  reduce  collection  costs  were 
made  by  rearranging  schedules,  with  but  par- 
tial success,  and  further  decreases  in  unit 
costs  must  be  secured  by  improving  present 
equipment  and  offering  an  incentive  to  secure 
co-operation  on  the  part  of  the  refuse  collect- 
ors. 

Refuse  Collection — Street  Sweepings. — The 
cost  of  removing  street  sweepings  decreased 
3  cts.  per  cubic  yard  by  comparison  with  last 
year.  Each  unit  (cart  and  driver)  removed 
on  the  average  of  14.1  cu.  yds.  per  productive 
work-day.  A  test  was  made  with  a  large  au- 
tomobile truck  collecting  refuse  from  house- 
holds, but  it  was  found  that  there  was  no 
economy  in  the  power  truck  over  a  horse- 
drawn  vehicle,  as  the  number  of  stops  and  the 
time  required  to  load  the  truck  was  not  off- 


TABLE   IX.— CLEANING  SNOW  FROM   SIDE- 
WALKS. 

Total  Miles  Cost  per 

Year.                        cost.  cleaned.  front  foot. 

1904 $1,554.23  62.9  14  ct. 

1905 313.00  11.1  14  ct. 

1906 428.21  22  2/5  cts. 

1907 957.02  28.6  2/5  cts. 

1908 8T3.34  16.2  1      ct. 

1909 236.66  4.04  1 14  cts. 

1910 1.023.12  1,5.72  1%  cts. 

1911 1,007.41  12.76  1%  cts. 


■October  30,  1912. 
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TABLE  X.— CLEANING  SNOW  FROM 

CROSSWALKS. 

(Basis,  3  ft.   width.) 

Year.  Cost  per  mile. 

1902 $  9.25 

1903 9.24 

1904 15.74 

1905 13.25 

1906 8.23 

1907 S.OO 

1908 7.34 

1909 6.18 

1910 5.9.i 

1911 0.52 


set  by  the  gain  in  speed  due  to  the  length  of 
haul  to  the  point  of  disposal.  It  is  probable, 
however,  that  a  power  truck  will  be  found 
economical  in  collecting  street  sweepings 
which  are  scattered  over  a  large  territory  and 
where  speed  will  be  a  controlling  factor. 

Final  Dispositioti — At  Dumps. — The  cost  of 
caring  for  dumps  decreased  Vz  ct.  per  cubic 
yard  by  comparison  with  the  previous  year, 
and  the  amount  of  material  cared  for  at  the 
dumps  per  man  per  actual  work-day  was  79 
cu.  yds.  Only  one  general  land  dump  is  now 
in  use  in  the  Clifton  District  of  the  island, 
and  this  will  be  tilled  early  next  summer.  It 
is  expected,  however,  that  the  Clifton  Refuse 
Destructor  will  be  ready  for  operation  by 
this  time,  and  thus  do  away  with  the  necessity 
of  longer  hauls  to  outlying  disposal  grounds. 

Final  Disposition — At  West  Nczu  Brighton 
Refuse  Destructor.— T\\t  West  New  Brighton 
Refuse  Destructor  has  now  been  in  operation 
three  and  one-half  years  without  complaint 
of  nuisance  from  odors.  The  cost  of  dis- 
posal in  1911  was  7  cts.  less  per  ton  than  in 
1900,  and,  in  addition,  clinker  having  an  es- 
timated value  of  $870  w\is  used  for  structural 
purposes.  No  complete  utilization  of  the  steam 
power  developed  at  the  plant  is  yet  avail- 
able. The  same  number  of  men  are  employed 
as  were  necessary  during  the  tests  of  the 
plant  in  1908.  and  the  yearly  cost  of  disposal 
lias  been  mainly  afifected  by  variations  in  the 
quantity  of  material  delivered  to  the  plant. 
The  amount  of  material  burned  per  productive 
man,  per  actual  work-dav  during  1911  was 
3.39  tons  .  Table  XI  shows  the  unit  cost  of 
refuse  collection  and  final  disposition  for  a 
number  of  years  past. 

Snoiv  Removal  from  Roadzvays.— Timing, 
the   year   1911   the   snowfall   amounted   to   28 

TABLE  XII.— SPREADING  ASHES,   SAND, 
ETC. 

Cost  Cost 

per  cu.  vd.  per  cu.  yd. 

Year.                Ashes.  Screenings. 

1905 $1.43  

1906 1.40  ..... 

1907 l.OO  $2.20 

1908 1.20  2.40 

1909 2.41  

1910 1.96  

1911 2.41  3.91 

♦Sand. 


TABLE  VII.— SNOW  REMOVED  FROM  ROAD- 


WAY. 


Cost 

per  cu.  yd. 

Grits. 


$3.20 
4.00 
2  42 
3,08* 
2.02 


Snowfall. 
Year.  Ins. 

1902 38 

1903 24 

1904 51 

1905 28 

1906 20 

1907 57 

1908 31% 

1909 26 

1910 24 

1911 28 


Snow  Cost 

removed.       per  cu.  yd. 

Cu.  yds.  Cts. 
5,191  30 

9,567  12 

30,854  13 

38,115  13.7 

27,346  17 

64,902  15 

34,352  19 

37,874  17 

84,508  17 

42,190  19 


ins.,  of  which  11  ins.  were  removed  from  road- 
ways by  emergency  gangs.  Table  VI  sum- 
marizes' the  essential  features  of  this  class  of 
work. 

The  final  cost  of  snow  removed  from  road- 
ways by  vehicular  measurement  in  1911  was 
19  cts.  per  cubic  yard,  and  a  comparison  with 
previous  records  is  shown  by  Table  VII.  The 
difference  in  unit  cost  between  Table  VI  and 
the  final  cost  per  cubic  yard  is  due  mainly  to 
the  removal  of  ice  by  city  carts  after  emer- 
gency work  was  finished. 

Cleaning  Snow  from  Sideivalks,  Gutters  and 
Crossimlks. — The  essential  features  of  these 
classes  of  work  are  summarized  in  Tables  VIII, 
IX  and  X.  The  cost  of  clearing  snow  from 
sidewalks  and  crosswalks  was  somewhat  great- 
er than  the  previous  year,  while  the  clearing  of 
gutters  cost  less  per  unit.  No  comparison  of 
winter  protective  work  is  of  very  great  value, 
on  account  of  the  varying  weather  conditions, 
which  affect  the  character  and  difficulty  of 
performing  the  work.  Resident  property  own- 
ers, as  a  rule,  are  prompt  in  clearing  snow 
from  sidewalks,  but  non-residents  continue  to 
forget  this  obligation,  and  then  protest  when 
the  city  performs  the  work  and  inflicts  a  fine 
of  $3  for  such  negligence.  An  attempt  is  made 
each  year  to  clear,  once  at  least,  the  neglected 
sidewalks,  but  it  is  not  always  possible  to 
locate  and  collect  from  the  owners  concerned, 
as  the  records  are  compiled  from  the  tax  rolls, 
and  owners  are  not  obliged  to  register  prop- 
erty in  their  own  name.  No  effective  remedy 
for  this  situation  has  yet  been  discovered. 

Spreading  Ashes,  Sand  and  Screenings  on 

t'ippcry  Streets. — The  average  cost  of  this 
ass  of  work  has  increased  somewhat  over 
last  year,  as  shown  by  Table  XII.  due  mainly 
to  the  use  of  screenings  which  were  purchased. 
Sand  and  steam  ashes  were  secured  for  the 
haulage  cost.  On  slippery  streets,  especially 
with  steep  grades,  the  benefit  to  traffic  through 
prompt  spreading  of  gritty  material  is  much 
appi'eciated  by  drivers  of  horses.  Each  pro- 
ductive unit  (cart  and  driver)  on  an  average 
hauled  and  spread  5.85  cu.  yds.  of  material 
per  day. 

Light  Repairs  to  Macadam  Roads. — A  con- 
siderably greater  amount  of  macadani  light 
repairs   was   performed   in   1911   than  in   1910, 


TABLE  XL— COLLECTION  AND  DISPOSAL 
OF   GARBAGE. 

Final  Disposition. 


o 

Ol. 

E- 


*  .  '^o 

n  o  C , 

8  .  ^  °s 

5  ~  '»°- 

C  "5.2  3  2- 

c3  °.w  a  i:  01 

0)  o  o  o  to  c 

1904 $47,635  46,428  ...  . .  •  •  ■ 

1905 54,222  56,224  3.8  $2.49 

190o 57,262  60,206  5  2.46 

1907 60^63  64,812  o  2.46 

1908 62,824             68,724             4  1 1-25* 

1909 63.007            70.442             6  1.23 

1910 62.207              72.555              6  1.34 

1911 64,515             74,731             5^4  1.27 

•Began  use  of  destructor  July,  1908. 

as  a  larger  sum  of  money  was  available  for  the 
purchase  of  broken  stone,  though  all  the  stone 
could  not  be  used  during  the  year,  because 
men  and  teams  were  not  available  for  hauling 
the  material.  This  illustrates  one  of  the  diffi- 
culties of  trying  to  secure  results  under  strictly 
segregated  appropriations,  as  money  may  be 
allowed  for  supplies  which  can  be  used  for 
no  other  purpose,  yet  labor  and  equipment 
necessary  for  the  best  utilization  of  the  ma- 
terials is  not  provided.  The  lack  of  water 
for  sprinkling  purposes  in  1911  tended  to  de- 
stroy the  water-bound  macadam  roads,  and 
required  extraordinary  measures  to  maintain 
this  class  of  pavement.  By  spreading  j4-'n- 
stone  over  water-bound  macadam  roadways 
which  showed  signs  of  disintegration,  it  was 
possible,  in  most  cases,  to  replace  the  binding 
material,  and  thus  save  the  roadways  in  charge 
of  the  Bureau  from  complete  destruction.  On 
a  labor  basis,  19  cu,  yds.  of  broken  stone  were 
spread  over  various  road  surfaces  per  pro- 
ductive work-day,  while  on  a  vehicular  basis, 
4.75  cu.  yds.  of  material  were  placed  per  pro- 
ductive work-day. 

Weeding.— Less  work  of  this  character  was 
done  during  1911  than  in  previous  years,  and 
the  cost  was  1  ct.  less  per  100  sq.  yds.  than 
in  1910.  The  area  weeded,  per  man,  per  pro- 
ductive work-day.  was  1.261  sq.  yds. 

Cost-Keeping. — Cost-keeping  is  one  of  the 
most  important  divisions  of  work  in  the  Bu- 
reau, as  by  it  alone  can  real  efficiency  be 
measured  in  comparison  with  past  records, 
standards,  or  ideals.  Yet  cost-keeping  is  not 
recognized  as  essential  by  the  city  authorities, 
and  it  has  been  impossible  to  make  it  of 
greater  value  than  at  present,  because  appro- 
priations cannot  be  used  with  advantage_  in 
standardizing  or  securing  additional  statistical 
data  which  would  enable  greater  efficiency  and 
economy  to  be  obtained  in  the  work  of  the 
Bureau. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Methods   and   Cost  of   Constructing  a 

48-in.     Wood     Stave     Pipe     Line 

Across  Marsh  Land,  Atlantic 

City,    N.    J. 

The  water  supply  for  Atlantic  City,  N.  J., 
has  to  be  conveyed  by  pipe  line  across  six 
miles  of  salt  meadows  and  tidal  marsh  lying 
Ijetween  the  mainland  pumping  station  at  Ab- 
secon  and  the  island  sea  shore  resort.  In 
1882  a  r2-in.  cast  iron  main  was  the  sole 
•connection.  Later  a  20-in.  cast  iron  main 
was  added  and  in  1910  a  30-in.  riveted  steel 
pipe  was  constructed.  A  48-in.  wood  stave 
pipe  line  was  begun  in  1909  and  now  forms 
the  fourth  supply  conduit.  The  construction 
of  this  wood  stave  pipe  line  is  described  in 
a  paper  by  Mr.  George  L.  Watson,  Consult- 
ing Engineer,  Philadelphia,  Pa.  Mr.  Watson 
was  engineer  for  the  contractor  Frank  S. 
Lockwood,  Atlantic  City,  N.  J.,  and  his  pa- 
per is  published  in  the  Journal  of  the  Amer- 
ican Society  of  Engineering  Contractors  for 


September,'  1912.     We  abstract  Mr.  Watson's 
paper  as  follows : 

It  is  almost  impossible  to  describe  the 
marsh  land  that  lies  between  the  mainland 
and  the  island  upon  which  are  located  the 
cities  of  Atlantic,  Ventnor,  Margate,  and 
Longport ;  but  in  general  it  is  a  crust  14  to 
18  ins.  thick  composed  of  decayed  vegetable 
matter,  roots  and  marsh  grass  with  some 
black  nuid,  the  whole  of  which  is  not  com- 
pact but  honeycombed  like  a  sponge.  _  Be- 
neath this  is  slimy  black  material  containing 
fully  CO  per  cent  of  water,  consisting^  of 
sand  and  decomposed  vegetation  of  various 
kinds,  submerged  at  hi.gh  tide.  This  mate- 
rial extends  to  a  depth  of  over  90  ft.  It 
seems  that  the  top  layer  cy  marsh  simply 
floats  upon  it,  which  conclusion  can  be  borne 
out  by  digging  a  ditch,  say  3  ft.  wide  and  2 
ft.  deep.  This  ditch,  unless  shored,  will  grad- 
ually close  up  and  the  ground  soon  resumes 
its  original  position.  Or,  if  a  line  of  stakes 
with  ]00-ft.  stations  are  set  with  a  transit, 
a    week   hence   some   of   them    appear   to   be 


as  much  as  3  ft.  out  of  line.  In  fact,  after 
careful  observation,  the  writer  reached  the 
conclusion  that  there  is  a  constant  movement 
of  the  entire  crust  of  the  meadow. 

Upon  this  floating  morass  the  new  pipe 
line  was  to  be  constructed.  Previous  to  this 
time  the  lines  that  were  already  laid  had 
given  trouble  from  one  cause  or  another. 
The  steel  pipe  was  a  failure  owing  to  its 
rapid  deterioration,  and  the  cost  of  48-in. 
iron  pipe  would  be  prohibitive  owing  to  its 
having  to  be  carried  on  double  pile  bents  on 
8-ft.  centers,  with  piles  no  less  than  60  ft. 
long.  Therefore,  it  was  decided  to  use  con- 
tinuous wood  stave  pipe,  but  no  provision 
was  made  in  the  specifications  as  to  the  man- 
ner in  which  its  construction  was  to  be  car- 
ried out.  Hence  it  devolved  upon  the  con- 
tractor to  devise  a  satisfactory  method  of 
doing  this. 

GENER.\L   PESCRIPTION. 

The  48-in.  wood  pipe  commenced  at  a  48-in. 
gate  at  the  pumping  .station,  crossing  the 
Shore   Road   under  the   .Atlantic  &  Suburban 
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Ry.  tracks.  Thence  it  paralleled  the  old  pipe 
lines  for  a  distance  of  7,500  ft.,  meanwhile 
going  across  several  small  meadow  creeks,  the 
largest  of  which  is  known  as  Adams  Creek. 
At  station  75-100  (see  Plate  I)  there  is  lo- 
cated an  intersection  gate  and  cross-over 
made  np  of  two  48x42-in.  reducers,  two  42-in. 
gate   valves   and   one  42x42x4'2-in.   tee. 

From  this  point  the  line  deflects  to  cross 
Jonathan's  Thoroughfare,  the  Reading  R.  R., 
the  Pennsylvania  R.  R.,  and  the  Atlantic  & 
Suburban  Ry.,  until  it  intersects  the  Meadow 
Boulevard,  which  is  the  highway  connecting 
the  mainland  with  Atlantic  City.  Following 
this  road,  the  pipe  line  crosses  Big  Hay  Creek 
and  Little  Hay  Creek,  until  when  it  reaches 
Great  Thoroughfare,  which  is  open  to  navi- 
gation, the  line  crosses  this  channel  sub- 
merged. Still  following:  the  Boulevard  to 
Beach  Thoroughfare,  which  is  crossed  in  the 
same  manner,  and  continuing  on  to  Inside 
Thoroughfare,  the  same  construction  is  met 
with,  and  th-e  line  finally  ends  at  a  48-in. 
check-valve  located  at  Albany  and  Winchester 
avenues  in  Atlantic  City. 

SPECIFICATIONS. 

Before  the  pipe  construction  is  described, 
some  extracts  from  the  specifications  will  be 
given  so  that  the  conditions  upon  which  the 
construction    was    based    may   be    understood. 

Excavation. — Excavation  sliall  be  made  to 
lines  and  grades  as  shown  on  plans  and  directed 
by  tJie  engineer  so  as  to  afford  an  even  bearing 
for  the  staves  and  a  suitable  foundation  for  the 
pipe,  specials  and  other  appurtenances.  (This 
clause  will  be  explained  later,  as  it  was  the 
cause  of  much  controversy  between  the  writer 
and  the  superintendent  of  the  Water  Depart- 
ment, and  is  now  disputed  in  court.) 

The  material  selected  by  the  contractor  was 
Dougla.";  Fir  and  was  purchased  from  the 
Wallace  Lumber  &  Manufacturing  Co.,  of 
Startup,  Wash.,  at  a  cost  of  $47.17  per  M  ft. 


grain,  knots,  shakes,  dry  rot,  pitch  seams, 
cracks  or  other  defects  which  might  impair  its 
.■strength  or  durability;  except  that  small  knots 
will  be  oermitteci  in  White  Cedar,  or  Long  Leaf 
Yellow  Pine,  and  sap  corners  will  be  allowed  In 
the  two  latter,  provided  the  sap  does  not  extend 
bevond  one-half  inch  of  the  outer  face,  but  no 
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SIDE  VIEW 


Fig.    i_General    Plan    of   Wood    Stave    Pipe. 

knots  shall  show  on  the  edges  of  the  staves. 
The  stave  lumber  shaU  be  placed  on  sticks  im- 
mediately after  being  sawed  so  that  the  air  may 
freely  circulate  between  and  around  it,  and 
shall  remain  on  said  sticks  until  manufactured 
into  staves. 

The  finished  thickness  of  the  staves  shall  not 
be  less  than  1%  ins.  and  the  width  such  that  29 
will  form  a  cylinder  having  inside  diameter  ot 
4S  ins.  after  being  cinched.  The  curved  sides 
shall  be  dressed  so  as  to  conform  to  the  inside 
and  outside  circumferences  of  the  main,  the 
edges  being  dressed  to  true  radial  planes,  with 
or  without  bead  on  one  end  as  the  contractor 
prefers. 


elongation  of  not  less  than  25  per  cent  In  8  ins.; 
a  reduction  of  the  area  at  the  point  of  rupture 
of  at  least  40  per  cent  and  be  capable  of  cold 
bending  through  an  angle  of  90°  to  a  curve 
whose  radius  is  twice  the  diameter  of  the  bar 
without  fracture. 

The  section  ot  the  bands  shall  be  a  circle 
with  a  diameter  of  %  in.  and  the  band  shall 
have  "T"  or  square  head  at  one  end  and  such 
length  (at  least  5  ins.)  ot  standard  thread  at 
the  other  as  may  be  required  to  properly  con- 
struct the  pipe  in  accordance  with  the  plans 
and  specifications.  The  threads  at  the  end  of 
the  bands  shall  be  pressed  and  the  rods  upset 
If  necessary  but  the  end  shall  be  as  strong  as 
the  body  of  the  bolt. 

All  bands  shall  be  provided  with  the  neces- 
sary nuts  and  washers,  the  nuts  shall  be  of 
such  strength,  from  face  to  face,  and  shall  fit 
so  close  to  threads  as  to  secure  a  resistance  to 
stripping  at  least  equal  to  the  tensile  strength 
of  the  body  of  the  band. 

Preparation  of  Bands. — After  being  cleaned, 
all  bands,  washers,  nuts,  and  saddles,  shall  be 
coated  at  the  factory  by  being  dipped  in  hot 
Sarco  after  being  heated  to  about  200°  F.  This 
coating  must  adhere  firmly  to  the  metal  and 
must  not  flow  at  a  temperature  of  150°  F.,  nor 
be  brittle  at  32°  F.  It  must  cover  the  metal 
perfectly  with  a  thin,  tough,  elastic  coat  that 
will  effectually  prevent  rust. 

Before  assembly  on  the  pipe,  the  bands,  nuts, 
washers,  and  saddles  shall  be  given  a  final  dip 
in  hot  Sarco  of  such  consistency  as  to  provide 
a  thick,  tenacious,  durable  coat  that  will  resist 
moisture  and  the  tem.perature  changes  of  the 
atmosphere  without  cracking  or  becoming  plas- 
tic. 

After  the  final  cinching,  the  bands,  threaded 
ends  and  saddles  shall  be  carefully  recoated  by 
hand   with   the  above  coating  material. 

The  bands,  including  nuts  and  washers,  all 
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Fig.  2 — Dipping   Kettle  for  Giving   Pipe 'Bands    Second    Coating. 


B.   M.,   f.    o.   b.   cars  Atlantic   City,   ready  for 
assembling  in  the  pipe. 

Staves.— The  staves  shall  he  either  California 
Redwood,  Long  Leaf  Yellow  Pine,  White  Cedar. 
or  Oregon,  Washington  or  Douglas  Fir.  They 
■hall  be  made  from  perfectly  clear  first  quality 
lumber,  as  well  seasoned  as  the  market  affords, 
perfectly    sound    and    free    from      sap,      spongy 


The  ends  of  the  staves  shall  be  accurately 
square  and  sides  shall  be  dressed  with  a  recess 
or  kerf  to  receive  a  steel  tongue  not  less  than 
%   in.   thick  by  1%   ins.  wide. 

Bands. — The  bands  shall  be  of  wrought  iron 
having  a  tensile  strength  of  from  45,000  to  52,000 
lbs.  per  sq,  in.  of  section;  an  elastic  limit  of  at 
least   50   per   cent   of   the   tensile   strength;    an 


given  the  first  coat  of  asphaltum,  were  pur- 
chased from  the  American  Iron  &  Steel  Co., 
of  Lebanon,  Pa.,  at  a  cost  of  $2.20  per  100 
lbs.  f.  o.  b.  cars  Atlantic  City,  and  were  very 
satisfactory  in  all  but  two  particulars.  In 
running  the  rods  through  the  bending  machine 
the  operator  must  have  been,  occasionally, 
careless  how  he  held  the  rod,  and  the  result 
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was  that  when  the  band  was  assembled  on  the 
pipe  the  head  of  the  rod  was  at  an  angle  to 
the  pipe  instead  of  having  one  side  parallel 
and  close  to  it.  This  made  it  necessary  to 
twist  about  60  per  cent,  of  all  the  rods  to 
"square  the  heads."  This  item  cost  $6  per 
day  and  on  the  entire  job  amounted  to  $1,275, 
which  made  an  added  cost  of  5  cts.  per  foot 


Proper  wooden  mallets  shall  be  used  in  round- 
ing out  the  pipe,  and,  if  required,  wooden  driv- 
ing bars  for  making  the  end  joints  tight. 

Since  the  life  of  this  pipe  depends  upon  the 
Integrity  of  the  coating  on  the  bands,  .saddles, 
etc.,  the  contractor  and  his  men  shall  use 
every  care  and  precaution  to  have  and  keep  the 
coating   perfect.     The   coated     bands,     saddles. 


A  13 

Fig.   3 — Diagrams    of    Inside    Form    A    and    Outside   Form   B  for  Laying  Staves. 


of  complete  pipe.  Consequently,  in  ordering 
material  of  this  character,  it  would  be  wise 
to  have  an  inspector  on  hand  at  the  mill  to 
guard  against  any  such  contingencies.  The 
second  deficiency  was  the  band  coating,  which 
will  be  referred  to  later. 

The  saddles  were  of  malleable  iron  and 
were  to  be  stronger  than  the  bands  and  coated 
as  required  for  the  bands.  They  were  pur- 
chased from  the  Wilmington  Malleable  Iron 
Co.,  of  Wilmington.  Del.,  at  a  cost  of  $-?..50 
per  100  lbs.,  f.  o.  b.  cars  Atlantic  City. 

Spacing. — The  spacing  of  the  bands  shall  be 
2  ins.  from  center  to  center  for  the  first  5.000 
ft.  from  the  pumping  station.  The  spacing  may 
be  increased  hk  in.  for  each  succeeding  5,000  ft. 
of   main. 

Construction  of  Conduit. — The  main  shall  be 
built  in  such  a  manner  as  to  afford  means  for 
proper  inspection  and  for  hand  painting  all 
bands  and  saddles  after  final  cinching. 

The   contractor   shall   furnish  ample   facilities 


etc.,  shall  be  handled  so  as  to  prevent,  as  far  as 
possible,  any  damage  to  the  protective  coating, 
and  should  the  inspector  find  any  on  which  the 
coating  is  imperfect  or  has  been  damaged,  they 
shall  be  rejected  and  at  once  removed  from  the 
work,  and  not  again  brought  on  the  work  unless 
they  have  been  recoated. 

The  coated  bands  shall  be  cinched  and  (but 
only  if  necessary)  hammered  very  carefullj' 
with  wooden  mallets.  The  band,  nut,  washer 
and  saddle  shall  then  receive  a  heavy  coat  of 
Sarco.  This  work  shall  be  done  by  careful  and 
intelligent  workmen,  and  will  be  rigidly  in- 
spected. 

PL.\NT    L-VY-OUT. 

On    Nov.   9,   1909,   a   contract   for   the   con- 


City,  for  whom  Mr.  G.  L.  Watson  was  En- 
gineer and  General  Superintendent  of  Con- 
struction. 

The  contractor  then  erected  at  Absecon 
quarters  for  the  laborers,  consisting  of  two 
bunk-houses,  one  mess-house,  one  foremen's 
quarters  and  a  storeroom.  On  completion  of 
these  and  other  preliminary  arrangements  the 
material  began  to  arrive.  Adjacent  to  the 
right-of-way  of  the  pipe  line  a  narrow-gage 
railroad  was  laid.  The  ties  consisted  of  4x 
12-in.  plank,  4  ft.  long,  .5  ft.  center  to  center, 
the  wide  plank  being  used  owing  to  its  greater 
bearing  power  on  the  meadow.  Small  larries 
operated  upon  this  track,  which  was  1,000  ft 
long.  Owing  to  the  tide  rising  and  covering 
the  entire  meadow  to  a  depth  of  from  6  ins. 
to  18  ins.,  it  was  necessary  to  use  man  power 
in  operating  all  material  cars,  for  there  was 
absolutely  no  foothold  for  horses,  and  unless 
the  men  walked  on  the  ties  they  sank  6  or  8 
ins.  into  the  meadow. 

The  staves  were  unloaded  as  they  arrived, 
and  were  piled  at  a  central  yard  at  the  end  of 
the  track.  Here  they  were  sorted  and  ap- 
proved by  an  inspector  of  the  Water  Depart- 
ment, and  were  made  up  into  sections,  i.  e., 
they  were  sorted  into  their  relative  lengths. 
The  specifications  called  for  an  18-in.  break; 
therefore,  in  a  30-ft.  section  of  staves  there 
would  be  fourteen  staves  30  ft.  long  and  fif- 
teen staves  28  ft.  6  ins.  long,  and  similarly  for 
shorter  sections  of  pipe,  the  longer  sections 
being  used  on  curves  because  the  planks  could 
be  sprung  into  position  more  easily  than  if 
in  shorter  pieces.  As  these  sections  were 
made  up  they  were  loaded  upon  the  cars  and 
pushed  out  along  the  line,  and  on  their  ar- 
rival at  their  destination,  they  were  placed 
upon  trestles  24  ins.  high,  which,  as  well  as 
the  lumber,  were  well  fastened  together  to 
avoid  as  much  trouble  as  possible  from  tides. 
If  a  severe  storm  came  up,  all  that  was  neces- 
sary was  to  get  a  launch  and  crew  of  men 
and  cruise  around  to  pick  up  all  the  trestles 
and  tow  them  back  in  position.  This  pro- 
cedure  was   gone  through   on   so  manv  occa- 
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Fig.  4 — Maul  and   Bar  for  Driving   Staves. 


Fig.    5 — Mallet   and    Chisel    Used    in    Rounding    Out    Staves. 


for   trench   pumping  to  avoid   distortion   of   the 
main  by  floating  before  it  is  filled. 

In  building  the  main  the  stays  shall  be  made 
to  break  joints  and  the  ends  of  two  adjoining 
staves  shall  in   no  case  be  nearer  than  18   ins 


struction  of  25,500  lin.  ft.  of  48-in.  continuous 
wood  stave  pipe,  three  sulimarine  thorough- 
fare crossings  and  other  necessary  appurte- 
nances, at  a  price  of,  approximately.  $225,000, 
was   let   to   Frank   S.   Lockwood,   of   Atlantic 


sions   that   the   foremen   came   to   be   known, 
jocularly,   as   "fleet-captains." 

Upon  rcachin.g  the  end  of  the  track  with  all 
the  lumber  distributed  along  the  line,  the  re- 
mainder of  the  material  in  the  yard  was  trans- 
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{erred  to  this  point,  the  track  taken  up  in 
30-ft.  sections  and  relaid  ahead,  and  material 
distributed  as  before,  the  change  being  simply 
that  of  the  base  of  supplies. 

The  bands  were  shipped  in  open  cars  to 
Atlantic  City,  where  they  were  taken  to  the 
siding    laid    by    the    contractor    to    the    place 


was  mounted  a  10  Ii.  p.  Olds  gas  engine, 
belt-connected  to  a  6-in.  centrifugal  pump, 
sod  spades  and  other  necessary  tools,  ihey 
divided  the  trench  into  sections  by  means  ot 
bulkheads,  and  kept  dry  only  the  sections  in 
which  the  men  were  working,  while  other  men 
threw  up  low  dikes  around  the  excavation  to 


Pig.  e — "Go   Devil"    for   Slipping    Bands  Over    Saddles. 


where  his  plant  was  located.  Here  the  bands 
were  given  the  second  dipping  in  accordance 
with  the  specifications.  This  plant  consisted 
of  1,500-gal.  asphalt  kettle  (Fig.  2),  a 
guyed  derrick,  drying  platform  and  hoist- 
ing engine.  The  derrick  lifted  out  of 
the  car  the  bands  which  were  wired  in 
bundles  of  five  each.  As  soon  as  the 
bands  were  dipped  the  same  derrick  hoisted 
them  and  placed  them  in  another  car.  in  which 
they  were  returned  to  Absecon.  There  they 
were  unloaded  and  carted  to  the  job,  a  dis- 
tance of  2V2  miles,  over  a  bad  road,  from 
whence  they  were  loaded  on  the  larries  and 
distributed  along  the  line  of  work.  The  sad- 
dles were  treated  and  handled  in  exactly  the 
same  manner. 

CONSTRUCTION    OF    THE    PIPE. 

The  actual  construction  of  the  pipe  was  sub- 
divided into  sections.  The  excavation  gang 
consisted  of  a  Parsons  Trencjiing  machine 
and  six  men,  and  this  outfit  was  about  1,000 
ft.  ahead  of  the  finishing  gang.  This  machine 
crept  along  and  excavated  a  trench  .5  ft.  wide 
and  2  ft.  deep,  and  at  the  rate  of  500  ft.  of 
ditch  per  day.  However,  there  were  so  many 
delays  not  due  to  any  defect  in  the  machine, 
that  it  was  not  found  expedient  to  continue 
to  use  this  machine  for  more  than  2%  miles 
of  the  work. 

Following  this  machine  was  a  gang  of  about 
20  men  and  a  foreman,  who  had  to  maintain 
the  trench  the  proper  width.  This  was  neces- 
sary because  the  banks  continually  pushed 
toward  each  other  into  the  trench,  and,  there- 
fore, this  gang  was  generally  only  about  500 
ft.  ahead  of  the  men  who  were  placing  the 
cradles  or  foundation  for  the  pipe.  It  \yas 
necessary  to  keep  the  ditch  about  8  ft.  wide 
to  allow'  the  men  to  do  all  the  work  properly 
and  to  cinch  the  bands. 

The  foundation  gang  consisted  of  six  men 
and  a  foreman,  and  their  duty  was  to  build 
the  timber  foundation  upon  which  the  pipe 
was  laid.  This  consisted  of  a  2xl2-in.  plant 
on  both  sides  of  the  bottom  of  the  ditch  with 
cross-pieces  of  the  same  size  every  4  ft. ;  the 
whole  bolted  together  and  floated  into  posi- 
tion in  the  trench.  This  timber  foundation 
was  the  cause  of   a  controversy  between  the 


hold  back  tides  as  long  as  possible.  It  cost 
about  2  cts.  per  linear  foot  to  build  these 
dikes. 

The  pipe-laying  gang  consisted  of  13  men 
and  a  foreman,  and  they  were  divided  up  so 
that  in  laying  the  pipe  each  man  had  only 
one  portion  of  the  work  to  perform.  Two 
men  were  located  on  the  bank  as  peddlers  to 
handle  the  material  of  which  the  pipe  was 
assembled,  one  man  was  located  inside  the 
pipe  with  mallet  and  chisel  to  set  the  staves 
and  round  them  out,  and  two  men  placed  at 
the  end  of  the  advanced  pipe  to  assist  in  set- 
ting the  staves.  Along  each  side  of  the  ditch 
three  men  would  set  the  forms  and  shape 
the  section,  while  two  men  at  the  head  of  the 
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and  loosely  cinched;  one  of  the  side  staves 
was  then  marked  with  a  pair  of  calipers  and 
every  sixth  mark  crossed  as  a  guide  to  the 
"banders"    who    followed. 

About  ten  bands  were  slipped  on  a  section, 
which  was  then  "rounded  out,"  rolled  and 
"driven  home,"  after  which  the  gang  pro- 
ceeded to  lay  the  next  section. 

The  driving  of  the  staves  was  accomplished 
by  using  a  bar  such  as  shown  in  Fig.  4,  which 
was  held  by  one  man  against  the  end  of  the 
stave  while  another  man  hammered  on  the 
head  of  the  bar  with  a  sledge.  Before  the 
staves  are  "driven  home"  a  workman  goes 
inside  the  pipe  with  the  mallet  and  chisel 
shown  in  Fig.  5.  By  inserting  the  chisel  be- 
tween the  staves  they  are  sprung  into  posi- 
tion and  then  rounded  out  with  the  mallet 
so  that  they  finally  register  accurately  and 
form  a  smooth  interior. 

The  pipe  gangs  averaged  about  150  lin.  ft. 
of  pipe  per  day,  while  the  best  day's  work  of 
any  one  gang  was  680  ft.  Under  ordinary 
conditions  400  ft.  was  a  fair  day's  work,  but 
the  construction  was  much  delayed  because 
the  men  could  not  stand  in  the  ditch  without 
a  platform  or  they  would  sink  in  the  mud  up 
to  their  waists,  which,  together  with  the 
large  amount  of  water  that  had  to  be  pumped 
was  the  cause  of  the  slow  progress  made. 

The  tides  also  proved  troublesome,  espe- 
cially when  the  wind  was  contrary,  and  at 
times  the  work  was  completely  stopped  be- 
cause of  the  water  that  covered  the  meadows. 
Another  thing  that  was  a  constant  source  of 
delay  was  the  effect  of  the  weather  on  the 
staves.  The  specifications  called  for  29  staves 
to  complete  the  circle.  During  good  and  dry 
weather  there  was  no  difficulty  in  inserting 
the  required  number,  but  the  slightest  change 
in  tlic  weather  affected  the  lumber,  and  if  the 


Fig.   8 — Brace   Wrench    Used   for    Final    Tightening  of  Nuts. 


section    were    employed    to    drive    the    staves 
home  and  band  them  up. 

To  assemble  the  pipe  a  form  consisting  of 
a  piece  of  3-in.  pipe  bent  to  a  radius  of  26% 
ins.  and  reaching  half-way  up  to  the  circum- 
ference was  laid  about  2  ft.  back  of  the  end 
of  the  advancing  staves  (Fig.  3).  This  form 
was  generally  laid  flat  upon  one  of  the  foun- 
dation cross-pieces;  then  five  or  si.x  staves 
were  set  at  the  bottom  and  tapped  into  posi- 
tion; and  immediately  thereafter  the  form 
was  raised  to  an  upright  position,  thus  shaping 
the  bottom  of  the  pipe.  The  inside  form 
(Fig.  3),  which  consisted  of  a  piece  of  2-in. 
gas-pipe  bent  to  a  radius  of  24-in..  was  next 
placed   inside  the  lower   portion   of   the   pipe. 
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Fig.    7 — Ratchet    Wrench    Used    in    Cinching. 


engineer  and  the  contractor,  which  will  be  re- 
ferred to  later  on. 

Then  came  the  pumping  gang,  which  con- 
sisted of  six  men,  one  engine  man,  or  pump 
man,  and  one  foreman,  and  whose  duty  was 
to  keep  the  ditch  dry  ahead  of  the  pipe  layers. 
Their  outfit  consisted  of  a  larry  upon  which 


It  was  set  on  the  inside  of  the  pipe  directly 
over  the  outside  form  and  the  additional 
staves  were  then  placed  under  the  direction 
of  the  foreman  at  the  head  of  the  pipe  who 
calls  out  whether  he  wants  a  long  or  a  short 
stave.  As  soon  as  the  circle  was  completed  a 
band  was  slipped  on  at  the  head  of  the  pipe 


air  was  damp  or  if  it  rained  it  was  impossible 
to  use  all  the  staves.  In  that  case,  unless  the 
work  was  to  be  stopped  entirely,  28  staves  and 
one  strip  cut  out  of  a  full  stave  had  to  be 
used. 

Following  the  pipe  layers  came  the  band 
gang,  which  consisted  of  a  foreman  and  20 
laborers,  with  four  "band  men."  The  latter 
were  paired,  one  of  each  pair  on  opposite 
sides  of  the  pipe.  They  slipped  the  bands  on 
the  pipe  at  the  marks  made  by  the  pipe  lay- 
ers and  tightened  the  nuts  so  as  to  merely 
hold  the  shoes  in  position.  This  operation 
was  performed  by  using  a  "go-devil"  (Fig. 
6)  to  place  the  bands.  A  washer  is  placed 
on  the  band  and  a  nut  screwed  on  by  giving 
it  a  few  turns.  The  "go-devil"  is  first  passed 
over  the  nut  and  washer  by  thrusting  the 
end  of  the  band  through  the  round  hole,  and 
is  then  slid  down  on  the  band  until  the  latter 
is  at  the  top  of  the  slot  with  the  nut  and 
washer  still  tight  against  the  tool.  The  lat- 
ter is  now  placed  against  the  saddle  as  a  ful- 
crum, and  by  heaving  against  the  arm  of  the 
tool  the  bar.d  is  made  to  slide  down  the  slot 
until  it  slips  into  the  saddle.  The  "go-devil"' 
is  then  taken  off  by  again  passing  it  over  the 
nut  and  washer. 

The  cinching  gang,  which  came  next,  con- 
sisted of  from  30  to  40  men  and  two  fore- 
men. This  gang  had  to  tighten  the  nuts  on 
the  bands  to  almost  their  final  position  by 
using  the  brace  wrench  shown  in  Fig.  8.  At 
the  extreme  end  of  this  gang  were  four 
"spacers,"  who  hammered  the  bands  to  their 
ultimate  position  and  gave  the  nuts  their 
final  tightening.     After  them  came  the  paint- 
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•ers,  who  applied  on  tlie  bands  the  remaining 
coat  of  rust  preventive,  as  demanded  by  the 
specifications. 

Finally,  the  gang  which  completed  the  em- 
bankment over  the  pipe  varied  from  10  to 
40  men,  depending  upon  the  tides  and  condi- 
tions that  influenced  the  building  of  the  pipe. 

It  must  be  borne  in  mind  that  in  practically 
■all  cases  men  worked  in  water  above  their 
knees  throughout  the  day,  and  that,  therefore, 
they  could  not  be  driven;  in  fact,  it  was  hard 
enough  to  find  men  to  work  at  all,  as  they 
were  constantly  falling  sick  from  exposure 
and  wet. 

This  pipe  was  built  under  conditions  differ- 
ent from  those  governing  most  public  work, 
in  that,  although  there  were  plans  and  specifi- 
cations provided  beforehand  to  control  the 
construction,  there  was  a  tacit  understand- 
ing between  the  engineer  of  the  Water  De- 
partment and  the  contractor's  engineer  to  the 
effect  that  they  would  both  work  to  secure 
the  best  results  and  that,,  if  any  changes  in 
the  original  plan  proved  necessary,  they 
•would  do  the  best  they  could  to  avoid  trouble 
and  expense,  for  every  pipe  line  that  had  been 
laid  across  the  meadows  was  a  failure  for 
various  reasons,  the  chief  of  which  seemed  to 
be    the    lack    of    sufficient    foundation. 

Nevertheless,  trouble  of  the  kind,  unfortu- 
■nately  too  common  on  contract  work,  could 
not  be  altogether  avoided.  The  specifications, 
as   stated  before,   provided   that 

Excavation  shall  be  made  to  lines  and  grades 
as  shown  on  the  plans  and  directed  by  the 
engineer,  so  as  to  altord  an  even  bearing  for 
the  staves  and  a  suitable  foundation  for  the 
pipe,   specials  and  other  appurtenances. 

After  building  about  100  ft.  of  pipe  on  the 
meadow  and  filling  it  with  water  to  test  it, 
the  contractor  notified  the  engineer  to  come 
out  to  the  iob  and  examine  it.  In  two  days 
the  pipe  settled  3Vi  ins.  and  pulled  apart  at 
most  of  the  btitt  joints  and  at  the  manhole 
joint.  Thereupon  the  engineer  told  the  con- 
tractor to  build  a  timber  cradle,  or  mat,  under 
the  pipe  to  support  it  and  to  carry  this  mat 
under  every  foot  of  pipe,  excepting  the  thor- 
oughfare crossings. 

Then,  of  course,  occurred  the  same  old  dis- 
pute. The  contractor  claimed  he  had  not  bid 
with  the  idea  of  presenting  the  city  with 
250,000  ft.  B.  M.  of  lumber  and  the  labor  to 
place  the  same,  and  the  engineer  claimed  that 
the  paragranh  above  quoted  was  meant  to  in- 
clude the  same  foundation,  or,  at  least,  he 
had  intended  the  clause  to  convey  that  mean- 
ing in  the  event  that  some  foundation  proved 
necessary.  The  contractor,  however,  refused 
to  proceed  after  several  bids  were  submitted 
for  the  work,  and  finally  he  was  given  an 
order  for  doing  this  work  at  $60  per  1,000 
ft.  B.  M.  for  foundation  in  place.  This  con- 
stituted  the  first   order   for  extra  work. 

It  is  almost  impossible  to  describe  all  the 
many  points  tliat  are  of  value  on  this  work, 
but  the  most  important  features  will  be  de- 
scribed  in   turn. 

ADAMS  DITCH   CROSSING. 

A  simple  ditch  about  10  feet  wide  with  4 
ft.  of  water  is  one  which  most  engineers 
•and  contractors  would  not  seriously  consider 
as  dangerous,  but  Adams  ditch  proved  the  fal- 
lacy of  such  a  deduction,  for  it  cost  the  con- 
tractor $5,000  to  cross  this  little  stream  with 
the  pipe  line.  Normally,  the  bottom  of  the 
pipe  w:.s  laid  2%  ft.  beneath  the  meadow  sur- 
face, but  at  this  point  the  specifications  pro- 
vided that  the  pipe  was  to  be  constructed  as 
an  inverted  siphon  and  was  to  l)e  10  ft.  below 
the  level  of  the  surface  at  the  center  of  the 
ditch.  Therefore,  the  incline  was  started  150 
ft.  each  side  of  the  ditch  to  provide  a  gradual 
slope. 

In  starting  the  work  for  the  siphon,  guide 
strips  consisting  of  3-inx8-in.  plank  were  laid 
on  the  meadow  surface.  These  were  .spiked 
together  and  firmly  fastened  to  either  side  of 
the  ditch,  10  ft.  center  to  center.  These 
strips  were  used  as  guides  for  the  sheet- 
piling,  which  was  composed  of  3-in.xl2-in. 
T.  P.  dressed  lumber  18  feet  long,  ship-lapped 
and  heavily  spiked.  It  required  very  little 
•exertion  for  one  man  to  pusli  this  sheet-piling 


through  the  mud  to  its  final  position  with  the 
top  2  ft.  above  the  meadow  surface.  On  the 
approaches  to  either  side,  this  sheet-piling  was 
left  sticking  up  this  height  so  as  to  form  a 
cotfer-dam  when  the  tide  rose  on  the 
meadows. 

The  waling  pieces,  or  rangers,  and  the 
braces  were  composed  of  8x8-in.  timbers  at 
the  top  and  6x6-in.  timbers  at  the  bottom,  the 
braces  being  of  oak.  For  the  depth  exca- 
vatid  there  were  three  sets  of  timbers  set 
square  and  plumb.  Across  the  creek  8xl6-in. 
waling  strips  and  a  double  wall  coffer-dam 
of  the  same  character  of  material  was  con- 
structed, except  that  30-ft.  sheet-piling  was 
used  and  driven  entirely  home  and  then 
spiked  to  the  wales.  The  space  between  the 
double  walls  of  the  coffer-dam  was  filled 
with  hay,  manure  and  sand,  while  sand-bags 
were  piled  against  the  outside.  When  the 
coffer-dam  was  completed  it  proved  to  be  a 
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Fig.  9 — Temporary  Binder  for  Holding  Long 
Sections  in  Place  Until  Bands  Can  Be 
Slipped   On. 


good   job;   it   was   straight   and  plumb,   but   it 
did  not  stay  so  very  long. 

Little  trouble  was  experienced  in  goin.g  to 
a  deptli  of  8  ft.,  and  the  sheet-piling  held 
well,  but  in  spite  of  everything"  that  could  be 
done,  it  seemed  impossible  to  reach  beyond 
this  depth.  Of  course,  this  was  largely  due  to 
the  fact  that  there  was  no  equipment  capa- 
ble of  handling  this  class  of  material  that 
was  portable  enough  to  be  carried  to  this 
location.  The  material  consisted  of  black 
mud  about  the  consistency  of  gelatine,  and, 
while  occasionally  it  could  be  cut  with  spades, 
usually  it  could  not  be  handled  to  any  ad- 
vantage except  with  buckets.  Centrifugal 
pumps    with    Cutter-heads,    Clam    Shell    and 


Orange   Peel  buckets  could  not  be  used  sat- 
isfactorily. 

Finally  the  work  was  shut  down  at  this 
point  for  a  few  days  while  the  contractor 
investigated  some  new  equipment  to  do  the 
work.  Upon  returning  to  this  location  it 
was  found  that  the  entire  coffer-dam  was  ex- 
cavated to  a  depth  of  only  4  ft.,  which  proved, 
of  course,  that  the  pressure  upon  the  banks 
was  so  great  as  to  cause  the  material  to  run 
under  the  sheet-piling,  although  the  con- 
tractor felt  that  18-ft.  sheeting  driven  4  ft. 
below  his  greatest  excavated  depth  was  deep 
enough  to  prevent  this  action.  Using  the  cof- 
fer-dam as  a  bench,  it  was  found,  by  taking 
elevations,  that  the  entire  meadow  had  set- 
tled  around   it. 

The  bottom  was  in  sandy  material  of  the 
consistency  of  "bull  liver,"  a  slippery  clayey 
sand  that  could  not  be  held  in  place.  It 
could  not  be  handled  by  excavating  machin- 
ery and  had  to  be  dug  out  by  men  with 
shovels.  It  was  almost  impossible  to  throw 
off  the  stuff,  and  it  had  to  be  carriel  on  the 
shovel  to  the  dump. 

In  order  to  accomplish  the  desired  result 
new  sheet-piling  24  ft.  long  was  driven  down, 
2  ft.  away  from  and  outside  of  the  coffer-dam 
sheet-piling,  while  staggered  about  at  various 
distances  from  the  enclosure  piles  were  sunk 
with  12-ft.  cross-arms,  in  the  shape  of  a  T, 
for  the  purpose  of  resisting  the  thrust  of 
the  meadow.  The  men  were  organized  into 
three  gangs  of  8-hour  shifts  each,  and  the 
work  proceeded  day  and  night  until  the  bot- 
tom was  reached.  Immediately  thereupon  a 
tongue  and  groove  board  floor  was  put  in  the 
coffer-dam,  and  the  pipe  builders  started  to 
lay  the  pipe  across.  The  extent  of  the  move- 
ment of  the  walls  of  the  coffer-dam  may  be 
realized  by  the  statement  that  at  one  point 
the  enclosure,  which  was  originally  15  ft. 
wide,  had  so  narrowed  that  a  man  could 
barely  squeeze  between  the  pipe  and  the 
sheet-piling. 

In  the  meantime,  there  was  a  very  severe 
tide  which  started  the  spoil  banks  moving,  of 
course,  toward  the  coffer-dam.  The  3x6-in. 
sheet-piling  bowed  until  it  could  almost  be 
seen  to  crack,  and  the  entire  coffer-dam 
nioved  bodily  3  ft.  off  line,  yet  it  was  con- 
tinually reinforced  until  the  wales  almost 
failed.  It  did  seem  as  though  every  known 
agency  was  at  work  trying  to  thwart  the 
workers. 

However,  the  siphon  was  finally  com- 
pleted and  filled  with  water,  but  by  that  time 
the  walls  of  the  coffer-dam  were  within  18 
ins.  of  the  sides  of  the  pipe;  then,  and  only 
then,  did  the  dam  break,  in  three  places.  If 
the  writer  had  to  do  such  work  again,  under 
like  conditions,  he  would  unquestionably  use 
30-ft.  steel  sheet-piling.  It  is  thought  this 
would  have  eliminated  the  difficulty. 

RAILROAD    tROSSINGS. 

The  pipe  line  crosses  under  the  tracks  of 
the  Reading  R.  R.  of  the  West  Jersey  & 
Seashore  R.  R.,  and  of  the  .'Atlantic  &  Sub- 
urban Railway  at  an  angle  of  nearly  33°  with 
their  right-of-way.  About  100  ft.  from  where 
the  pipe  line,  as  planned,  crossed  the  Reading 
R.  R..  there  was  a  deck  girder  of  approxi- 
mately 100-ft.  span,  over  a  small  creek  known 
as  Johnathan's  Thoroughfare.  The  contrac- 
tor had  received  permission  from  the  Water 
Department  to  deflect  the  pipe  line  so  as  to 
cross  under  this  bridge  in  the  way  originally 
planned ;  i.  e.,  at  an  angle  of  33°,  carrying  the 
jiipc  across  the  ditch  on  piles.  Inasmuch  as 
the  Rcaehng  R.  R.  tracks  are  carried  on  an 
onibankmcnt  about  12  ft.  above  the  meadow 
surface,  it  is  evident  that  there  woidd  have 
been  absolutely  no  difficulty  to  crossing  under 
the_  bridge   in   the   manner  advocated. 

The  railroad  authorities  absolutely  refused 
to  grant  permission  to  cross  under  their 
tracks  at  any  point,  for  if  we  did.  they  ar- 
gued, the  pipe  might  "burst"  and  wash  out 
their  bridge  foundation.  However,  they  did 
agree  to  a  proposition  that  afterwards  caused 
the  Water  Department  considerable  trouble 
and  expense.  This  was  to  rim  to  their  right- 
of-way  line,  then  turn  at  right  angles  and 
run  the  pipe  under  the  bridge  10  ft.  ifrom  the 
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abutment,  and  parallel  it  until  the  other  right- 
of-way  line  was  reached,  then  turn  again  and 
strike  the  original  line. 

This  was  rather  awkward,  and  it  meant  two 
angles  in  the  line  and  50  ft.  additional  of 
pipe,  but  there  was  nothing  to  do  except  as 
insisted  upon  by  the  railroad  people.  There- 
fore, two  54°  special  castings,  with  two  flange 
and  bell  pieces  for  each,  were  ordered.  At 
the  intersection  points  piles  40  ft.  long  were 
driven  and  a  concrete  slab  12  ft.  square  and 
24  ins.  thick  was  placed  on  them  to  provide 
a  foundation  for  the  "specials."  The  con- 
tractor thought  it  was  necessary  to  put  in 
spur  piles  and  ties,  but  the  Water  Depart- 
ment would  not  allow  this. 

When  the  pipe  was  filled  and  the  pressure 
reached  35  lbs.,  one  of  the  "specials"  did  the 
onlv  natural  thing  it  could  do.  With  a  thrust 
of  90,000  lbs.  against  it,  and  nothing  to  hold 
it,  it  simply  moved  along  the  line  of  least  re- 
sistance; in  other  words,  it  "blew  off."  Plans 
were  at  once  prepared  to  remedy  the  defect, 
and  Fig.   10  shows  in  detail  what  was  finally 


level  is  found  the  old  timber  trestle  upon 
which  the  first  railroad  connectmg  Atlantic 
Citv   with  the  mainland  was  laid. 

In  order  to  determine  just  what  was  the 
best  thing  to  do  relative  to  the  foundations,  a 
pair  of  test  piles  were  driven  at  the  site. 
After  thev  had  been  driving  to  a  depth  of 
91  ft.,  when  thev  penetrated  4  ins.  under  the 
blow  of  a  3,000-lh.  hammer  falling  12  ft., 
tests  were  stopped  and  final  plans  were  then 
made  bv  the  railroad  for  this  crossing 

Owing  to  the  fact  that  we  were  unabFe  to 
secure  any  sort  of  foundation  by  driving  piles, 
or  otherwise,  that  would  resist  the  thrust,  a 
concrete  arch  could  not  be  considered,  and 
calculations  were  based  upon  perpendicular 
abutments  upon  which  were  to  be  laid  re- 
inforced  concrete   slabs. 

In  detail  the  plans  called  for  two  abutments. 
100  ft.  long  at  an  angle  of  33°  with  the  tracks; 
these  abutments  to  be  4  ft.  thick  at  the  base 
and  3  ft.  at  the  top  with  an  18.xl8-in.  offset 
for  the  slabs.  The  total  height  of  the  abut- 
ments was  9  ft.   6  ins.,  the  inside   face  being 


and  8xl6-in.  timber  stringer  substituted  for 
them,  the  end  of  each  of  these  stringers  rest- 
ing on  the  bottom  flange  of  the  girders. 

To  support  that  part  of  the  embankment 
outside  of  the  lines  of  the  working  piles  a 
line  of  tongue  and  groove  sheet-piling  was 
driven  so  that  it  extended  40  ft.  beyond  the 
toe  of  the  embankment  of  each  side.  The 
sheet-piling  w^as  16  ft.  long  and  was  shored 
with  8x8-in.  waling  strips  and  braces.  Ex- 
cavation was  then  started,  all  of  the  embank- 
ment removed.  The  old  timber  trestle  was 
cut  away,  all  braces  being  placed  in  a  position 
at  the  top. 

Before  any  attempt  was  made  to  do  any 
of  the  excavating  in  the  meadow  proper,  both 
ends  of  the  sheet-piling  wall  were  closed  up 
and  a  tight  dam  made,  while  dikes  4  ft.  high 
made  of  meadow  sod  were  thrown  up  entirely 
around  the  whole.  T\vo  8-in.  centrifugal 
pumps  were  placed  in  position  to  keep  the  en- 
closure dry. 

The  excavation  was  then  started  and  the 
working  space  provided  thereby  was  20xl90x 
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B  6'x6'ic2'8" 

C  6"x  6"x  iV 

D  6"x6"x4'6" 

E  6"x6"x6'6' 

F  6"x6"x8'9" 

G  6"x6"-x8  0" 


Fig.  10— Bracing  at  Elbows  at  Philadelphia  &    Reading    R.    R.    Crossing    of   Pipe    Line. 


decided  upon  by  tlie  Water  Department  and 
the  contractor  as  the  cheapest  and  most  effi- 
cient way  to  remedy  the  trouble. 

The  outside  line  of  piles,  however,  was 
not  driven  as  shown,  but  the  contractor  drove 
them  as  spur  piles  while  the  inside  ones  were 
driven  as  bearing  piles.  The  timber  braces 
and  stringers  were  then  carefully  cut  and 
joined  and  bolted  to  the  piles  with  through 
bolts  while  tie-rods  were  run  in  patch-work 
fashion  through  all  the  piles.  Upon  careful 
completion  of  this  work,  the  "special"  was 
reset,  the  pipe  "made  up"  into  the  bells  and 
the  joints  "re-run";  then  the  pressure  again 
applied.  The  result  was  that  the  "special" 
moved  as  l)efore.  .\s  a  last  resort,  the  whole 
casting,  timbers  and  piling  were  covered  with 
concrete  that  was  thoroughly  tied  together 
with  reinforcing  rods.  The  two  "specials" 
were  treated  alike  at  a  cost  of  $4,800  for 
both,  but  the  desired  result  was  obtained.  It 
is  thought  that  it  was  the  dead  weight  of 
27O,O0(t   lbs.    that    finally   overcame   the    thrust. 

The  crossing  under  the  tracks  of  the  West 
Jersey  &  Seashore  R.  R.  was  not  a  serious 
difficulty  except  for  the  trouble  experienced 
with  the  tides.  The  railroad  furnished  a 
plan  of  what  was  required  (Fig.  11)  after  the 
contractor  had  given  test  piles  and  made 
wash  borings  at  the  site. 

The  embankment  of  the  West  Jersey  & 
Seashore  R.  R.  is  about  5  ft.  above  meadow 
level,  and  is  composed  of  cinders,  corduroy, 
timber,  etc..  and  but  2  ft.  above  the  meadow 


perpendicular.  The  alnitmeiits  were  supported 
on  pine  piles  staggered  10  ins.  on  centers, 
and  allowed  to  project  2  ft.  into  the  abut- 
ments. The  abutments  were  8  ft.  on  centers 
between  faces,  and  the  slabs  lit  ft,  !•  ins. 
long,  0  ft.  li  ins.  wide,  and  IT^j  ins.  and  16V-! 
ins.  thick  on  their  sides,  the  lower  side  hav- 
ing a  weep  hole  for  drainage.  \\\  slabs  were 
reinforced  liy  girder  frames  made  up  liy  the 
Philadelphia   Steel  &  Wire  Co. 

.'\11  the  construction  had  to  be  done  with- 
out any  interruption  of  traffic,  and  as  the  line 
is  not  only  operated  as  a  steam  road,  but 
also  as  an  electric  and  suburban  railway,  it 
was  found  that  all  work  had  to  be  done 
under  a  15-minute  headway.  Therefore,  the 
job  could  not  be  executed  as  originally 
planned,  but  modifications  had  to  lie  made  to 
suit  the  new  conditions. 

To  construct  the  structure  r-equired  by  the 
plans,  there  was  first  driven  in  a  line  6  ft. 
from  face  of  each  alni':ment  a  row  of  oak 
piles  411  ft.  long,  3  ft.  centers.  These  piles 
were  then  sawed  off  and  capped  with  12x12- 
in.  oak  timbers  fastened  to  the  piles  with 
through  bolts.  Four  plate  girders  .50  ft.  long 
were  then  placed  and  secured,  two  side  by 
side  in  the  "devil  strip,"  or  between  the  two 
tracks,  and  one  on  the  outside  of  each  outer 
rail  4  ft,  from  the  ends  of  the  ties.  The 
ends  of  these  girders  rested  upon  the  12-in. 
sq'nire  timber  cap  previously  mentioned  after 
this  temporarv  structure  was  completed,  ties 
under  the   rails   w'cre   removed,    one  at   a  time. 


1  1  ft.  For  the  first  4  ft.  there  was  no  trouble 
to  handle  the  material,  but  below  that  depth 
the  water  began  to  boil  up  so  badly  that  't 
required  the  services  of  both  pumps  at  all 
times  both  day  and  night.  The  excavated  ma- 
terial could  not  be  shoveled  or  handled  in 
any  manner  by  machinery.  Hence  a  quap- 
tity  of  heavy  buckets  were  procured  and  no 
further  trouble  was  experienced  after  that, 
as  the  laborers  simply  filled  the  special  bar- 
rows while  others  handled  -them  to  a  spoil 
bank. 

.(^s  the  excavation  progressed  additional 
braces  and  waling  pieces  were  placed  tempor- 
arily until  the  proper  grade  was  reached. 
Upon  reaching  the  latter  there  was  nailed  on 
the  outside  of  each  waling  piece  an  8x8-in. 
upright  that  reached  both  top.  bottom  and  in- 
termediate wales.  These  uprights  were  placed 
8-ft.  centers  along  each  side  of  the  inner  face 
of  the  sheet-piling,  while  against  the  top 
and  bottom  of  the  uprights  were  placed  lOx 
10-in.  cross-braces  18  ft.  long.  Then  all  other 
cross  and  intermediate  braces  were  removed, 
and  the  entire  space  thus  left  clear  for  work- 
ing purposes. 

The  foundation  piles  were  then  cut  off  at 
the  proper  elevation,  and  the  bottom  cross- 
braces  holding  the  sheet-piling  were  bolted  to 
the  piles  that  they  touched.  Upon  these 
braces  was  then  spiked  a  4xl2-in.  mud  sill. 
l)oth  at  the  front  and  back  of  the  abutment 
line,  and  upon  these  sills  the  forms  were 
erected. 
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All  lumber  for  form  work  was  dressed  on 
one  face  and  on  both  edges,  and  was  thor- 
oughly watersoaked  before  being  worked.  As 
the  forms  were  assembled  in  place  the  timber 
was  well  oiled  on  the  face  that  was  to  come 
in  contact  with  the  concrete.  Immediately 
upon  completion  of  the  form  work  the  pipe 
was  run  through  and  concreting  started,  and 
as  soon  as  the  concrete  work  was  finished  the 
forms  were  stripped  on  one  side  and  the 
space  between  the  back  of  the  abutments  and 
the  sheet-piling  was  filled  with  gravel  fur- 
nished at  the  site  on  cars  loaned  by  the  rail- 
road  company. 

The  concrete  slabs  to  be  placed  over  the 
crossing  were  constructed  on  platforms  built 
directly  upon  the  meadow,  eight  slabs  being 
made  on  each  side  of  the  bridge  to  facilitate 
handling.  After  tliey  were  finished  the  slabs 
were  seasoned  by  allowing  a  lapse  of  40  days 
before  they  were  placed.  When  ready,  these 
slabs  were  put  in  position  by  means  of  a 
lailroad    wrecking-crane,   the   ballast   and   ties 


The  horizontal  parts  of  siphons  shall  be  sup- 
ported either  by  submerged  piling  and  caps  or 
by  bronze  suspension  rods  secured  to  overhead 
cap   resting  on  piling. 

All  pipe  and  specials  for  the  siphons  and 
manifolds  shall  be  designed  for  not  less  than 
300  feet  working  head,  and  be  provided  with 
extra  heavy  bracketed  (ianges,  all  flanges  shall 
be  faced  and  spot  faced,  and  all  joints  shall  be 
made  with  sheet  lead  gaskets  and  bronze  bolts. 

The  main  from  the  shore  line  to  the  mani- 
folds may  either  be  cast-iron  flanged  with  sheet 
lead  gaskets  and  bronze  bolts,  or  wood  stave 
pipe;  but  in  either  case  the  contractor  shall  pro- 
vide means  of  taking  up  the  end  and  thrust  at 
the  manifold  joints  without  dependence  on  the 
joints    themselves. 

The  contractor  shall  furnish  materials,  do  all 
necessarj'  dredging,  and  construct  the  Thor- 
oughfare Crossings  complete  to  the  satisfaction 
of  the   engineer. 

He  shall  submit  working  plans  that  shall  be 
approved   by  the  engineer  before  adoption. 


vation  at  this  point — it  consisted  of  mud  with 
about  30  per  cent,  sand  and  shells — the  trench 
was  cut  on  a  slope  of  about  30°  to  avoid  the 
necessity  of  using  sheeting.  Except  for  one 
or  two  small  slides  the  risk  was  justified. 

The  piles  for  the  submerged  bents  were 
ne.xt  placed  and  then  cut  off  with  an  arbor 
saw,  after  which  they  were  capped  by  a  diver. 
.At  times  the  sand  filled  in  over  the  piles 
after  they  were  cut,  owing  to  the  suction  of 
the  tide,  but  after  the  diver  was  provided 
with  a  water  jet  at  60  lbs.  pressure  he  had 
no  difficulty  in  washing  off  the  sand  and  set- 
ting the  caps.  The  writer  often  wondered 
what  kept  the  diver  below  such  a  long  time, 
for  occasionally  the  latter  did  not  come  up 
for  two  hours.  Therefore,  we  had  a  piece  of 
clear  glass  fitted  to  a  bo.x  without  bottom  or 
cover,  anj^one  particularly  clear  day  looked 
down  at  the  expert  in  the  scaphander  and 
were  much  surprised  to  see  him  lying  on  his 
hack,  apparently  asleep.  He  was  promptly 
hauled    out.    and    when    asked    what    delayed 
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Fig.   11 — Details  of   Pipe    Line  Crossing   of    West  Jersey  &  Sea  Shore  R.   R. 


■were    then    placed,    the    girders    removed   and 
the   embankment    finally   restored. 

The  pipe  was  then  continued  until  inter- 
secting Meadow  Boulevard,  from  whence  it 
followed  the  county  right-of-way  until  it 
reached  Great  Thoroughfare,  at  which  was  to 
be  placed  the  first  of  three  submarine  cross- 
ings. 

TH0R0Uf;HF.\RE    CROSSINGS. 

The  crossings  consisted  of  four  lines  of 
24-in.  cast-iron  flanged  pipe,  with  a  vertical 
leg  at  the  end  of  each  line,  the  four  legs 
being  connected  to  a  48-in.  manifold  with  a 
24-in.  valve  at  each  end  of  each  line  of  24-in. 
cast-iron  pipe,  which,  in  the  event  of  a  break, 
would  allow  the  shutting  off  of  one  or  all 
of  the  siphons  (Fig.  12). 

The  specifications  covering  these  submarine 
crossings  were  as   follows : 

The  main  shall  be  carried  across  Great  Thor- 
oughfare, Beach  Thoroughfare  and  Inside  Thor- 
oughfare on  substantial  trestle-work  with  sub- 
merged siphons  at  all  draws  as  shown  on  plans. 

The  trestles  shall  be  constructed  of  creosoted 
pine  piling  of  ample  size,  firmly  driven,  with 
heavy  pine  cross-timbers,  gained  in  and  bolted. 

The  piling  shall  be  securely  braced,  and  all 
bolts,  spikes  and   nails  shall  be  galvanized. 


It  was,  therefore,  incumbent  upon  the  con- 
tractor to  suggest  the  method  of  carrying 
these  manifolds  and  siphons  as  designed.  Had 
the  contractor  had  his  way  the  siphons  would 
not  have  been  built  according  to  this  plan 
at  all. 

However,  the  contractor  elected  to  dredge 
out  to  the  necessary  depth  a  trench  for  the 
siphons,  which  were  then  carried  on  bents, 
consisting  of  three  oiles  on  5-ft.  centers,  the 
bents  themselves  being  on  10-ft.  centers.  All 
bents  were  capped  with  8x8-in.  timbers.  The 
manifolds  were  supported  on  eight  piles 
capped  with  lOxlO-iii.  timber  and  securely 
cross-braced.  The  wood  pipe  from  each  man- 
ifold to  sliore  rested  on  4xl2-in.  timber  gained 
in  creosoted  piles  30  ft.  long  and  6  ft.  apart, 
forming  bents  on  10-ft.  centers.  The  plans 
called  for  the  manifold  and  pipe  to  be  half 
submerged  at   high   tide. 

The  contractor  started  work  with  a  float- 
in.g  pile  driver  and  a  derrick  boat  that  was 
rigged  up  with  an  Oran.gc  Peel  bucket  for 
the  digging.  The  pile-driver  placed  the  piles 
for  both  the  manifold  and  the  wood  pipe  at 
the  same  time  that  the  dredge  was  at  work 
excavatin.g  the  trench  for  the  ,siphons.  Owing 
to   the   more   unstable  character   of   the  exca- 


him  he  explained  that  he  had  a  terrible  time 
down  below.  No  doubt  he  had  a  nightmare 
while  asleep.    That  diver  was  discharged. 

After  all  the  caps  were  set  the  staging  for 
the  siphons  was  put  in.  To  install  this  it  was, 
-  of  course,  necessary  to  keep  the  draw  closed 
and  to  stop  all  navigation  at  this  point.  Piles 
were  driven  as  follows :  One  pile  3  ft.  out- 
side of  No.  1  siphon,  one  between  No.  2  and 
No.  3,  and  one  3  ft.  outside  of  No.  4  siphon, 
every  15  ft.  apart.  These  piles  were  then 
fastened  together  by  means  of  3xl2-in.  yel- 
low pine  boards  to  each  pile,  parallel  to  lines 
of  the  pipe  at  low-water  mark,  and  a  secpnd 
line  of  the  same  size  timbers  bol'od  to  the 
piles  at  right  angles  to  the  line  of  the  pipe, 
2  ft.  above  high-water  mark.  This  gave  a 
serviceable  working  platform  on  which  boards 
could  be  placed  and  the  four  pipe  derricks 
set  up. 

The  24-in.  cast-iron  pipe  was  taken  from 
the  bridge  alongside  by  the  derrick  and  land- 
ed on  the  platform,  whence,  by  means  of  the 
pipe-derrick,  it  was  placed  on  planks  laid 
across  the  lower  timbers  of  the  scaffold.  This 
pipe  was  then  bolted  up  and  four  slings 
passed  around  it,  one  at  each  derrick,  and 
after  being  tested  it  was  lowered  by  the  pipe- 
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derricks  to  its  final  position.  Between  times 
other  men  were  assembling  the  manifold  and 
valves. 

As  each  siphon  was  lowered  on  the  sub- 
merged caps,  it  was  connected  up  to^  the 
manifold.  The  total  time  to  move  in  position, 
dredge,  drive  piles,  connect  up  all  pipe  and 
valves  and  to  remove  all  working  piles,  was 
but  about  five  weeks  to  each  crossing,  and 
even  then  this  included  much  time  lost  owing 
to  the  fact  that  low  tides  completely  tied  up 
the   movements   of   the   work   boats   at   times. 

When  the  trestle-work  was  completed  the 
pipe  gangs  immediately  placed  their  material 
on  the  same,  preparatory  to  starting  work, 
for  it  was  entirely  a  guess  as  to  when  they 
could  start.  The  pipe  could  not  be  laid  unless 
the  tide  were  low  in  the  bay;  it  depended  to  a 
great  extent  upon  the  winds — if  they  blew 
hard  from  a  certain  quarter  there  would  be 
extremely  low  water,  and  again,  if  the  wind 
was  in  the  opposite  direction  there  would 
hardly  be  any  change  in  the  tide.  Therefore, 
all  preparations  were  made  for  the  gangs  to 
work  on   the  pipe  over   the   water,   while  the 


of  them  were  afraid  to  work  there.  Accord- 
ing to  their  statements,  very  few  could  swim, 
and  we  lost  a  lot  of  tools.  However,  one  of 
those  men  fell  in  one  day  and  swam  well 
enough.  After  that  any  man  who  lost  a 
tool  had  to  plunge  after  it  and  we  did  not 
lose  much  after  that. 

After  the  line  was  filled  and  worknig  at  the 
full  station  pressure  we  noticed  that  the 
lead  seemed  to  be  working  out  the  jomts  at 
the  bell  of  the  four-way  connection,  where 
the  wood  pipe  connected  with  the  manifold. 
The  pressure  was  immediately  cut  off  and  the 
contractor  was  notified  by  the  Water  Depart- 
ment to  protect  the  crossings,  and  that  all 
damage  would  be  at  his  own  risk.  The  con- 
tractor in  turn  refused  to  assume  the  respon- 
sibility of  the  crossings,  claiming  that  they 
were  'constructed  according  to  plans  and  spe- 
cifications and  that  therefore  all  risk  was  the 
department's  and   not  his. 

Finally  instructions  were  given,  under  the 
provision  of  extra  work,  to  place  two  sets 
of  clamps  around  the  wood  pipe  and  spaced 
3  ft.  center  to  center  from  these  clamps  ten- 


where  the  pipe  and  valves  were  fastened,  or 
the  valve  bonnets  themselves,  and  to  shear 
off  the  flanges  of  the  lower  end  of  the  legs. 
Both  of  these  things  happened  in  each  case, 
and  the  writer  contends  that  rarely,  if  ever, 
should  a  pressure  siphon  for  a  river  crossing 
be  made  with  any  greater  angle  than  30°,  and 
then  it  should  be  securely  anchored.  The 
best  way  to  lay  a  submerged  pipe  line  is  to 
support  it  by  caps  on  the  river  bottom  entirely 
across  the  body  of  the  water  with  a  gradual 
fall  and  rise.  In  this  manner  longitudinal 
thrust  at  points  where  there  is  a  sudden 
change  of  direction  of  the  pipe  line  may  be 
avoided. 

At  first  there  was  no  provision  for  protect- 
ing the  pipe  from  tlie  action  of  the  tides  or 
of  the  ice.  High  tides  in  the  winter  often 
rose  more  than  a  foot  above  the  pipe,  which, 
being  battered  by  the  waves,  would  sway.  It 
was  evident  that  a  mistake  was  made  in  hav- 
ing the  pipe  so  located  that  it  was  partly 
submerged.  Finally  a  line  of  fender  piles 
and  planking  was  driven  along  the  pipe  a 
distance  of  10  ft.  away.    This  consisted  of  30 
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tide  was  out,  which  was  about  four  hours. 
The  men  were  kept  at  this  work  as  long  as 
possible,  and  when  the  tide  rose  the  pipe 
was  securely  anchored,  after  which  the  men 
went  on  building  pipe  on  the  fast  land  until 
the  next  tide. 

In  the  meantime  the  staves  for  each  section 
of  pipe  were  carefully  sorted  and  marked, 
and  floated  on  small  scows  to  their  position 
in  the  pipe  where  they  were  carefully  piled 
on  top  of  the  trestle  in  their  relative  position. 
The  bands  were  hung  on  spikes  driven  into 
piles.  Temporary  platforms  for  the  workmen 
were  constructed,  and,  in  fact,  everything  ex- 
cept the  actual  pipe-laying  was  done.  If  the 
tide  was  favorable  the  men  generally  laid  (30 
to  80  ft.,  which  would  be  securely  cross- 
braced  against  the  rise,  for  at  this  point  the 
current  was  quite  swift  and  battered  the  pipe 
considerably.  If  tlie  pipe  were  to  move  bodily 
only  a  couple  of  inches  at  any  point,  such  a 
movement  would  "pull  all  the  joints"  and 
cause  innumerable  leaks.  Therefore,  the  rea- 
son why  so  many  precautions  were  taken  is 
obvious. 

The  banders  and  cinchers  always  had  to 
band  and  finish  the  pipe,  no  matter  what  stage 
of  water  prevailed,  and  it  was  a  common  oc- 
currence to  see  these  men  standing  on  a 
plank  with  the  water  up  around  their  waists, 
which  proved  to  be  costly  and  slow  work. 
The  contractor  had  a  good  deal  of  trouble 
with  the  men  at  these  crossings,  because  most 


sion  rods  extended  to  and  circled  the  mani- 
fold. The  contractor  carried  out  the  order  un- 
der protest,  as  he  claimed  that  the  result  would 
simply  be  to  pull  the  pipe  in  two  at  that 
point.  However,  after  the  work  was  done 
pressure  again  was  applied  and  in  20  hours 
was  again  shut  off,  for  what  happened  was 
appalling.  The  bonnets  of  Nos.  1,  2,  3  and 
4  valves  on  the  siphon  were  cracked  entirely 
through,  the  24-in.  pipe  which  formed  the 
vertical  leg  of  No.  2  valve  was  split,  and 
there  w-as  a  disturbance  in  the  water  at  the 
point  where  the  vertical  and  horizontal  legs 
of  the  siphon  met.  The  other  two  crossings 
met  with  about  the  same  result.  The  scows 
were  again  called  into  service  and  a  diver 
was  sent  down.  He  reported  that  all  hori- 
zontal legs  were  tight  and  true  and  had  not 
moved,  but  that  some  of  the  flanges  were 
broken  and  the  pipe  split  on  the  vertical  legs 
of  the  siphon,  and  it  happened  that  in  each 
case  it  vvas  the  legs  on  the  side  nearest  to 
the  pumping  station  sufifered. 

New  valve  bonnets,  pipe  and  elbows  were 
obtained  and  placed,  while  the  Water  De- 
partment had  plans  made  for  the  protection 
of  the  manifolds  and  pipe  from  similar  acci- 
dent.^ By  looking  at  the  elevation  of  the 
crossings  it  will  be  readily  seen  that  there  is 
absolutely  nothing  to  hold  the  manifold  ver- 
tical legs  from  moving  outward  when  the 
pressure  is  applied,  and  when  this  happens 
the  result  must  be  either  to  break  the  flange 


ft.  piles  driven  on  5-ft.  centers,  and  2xl0-in. 
planking  double  as  rangers.  The  piling  was 
driven  by  means  of  a  drop  hammer  oper- 
ated between  temporary  leaders  and  raised 
and  lowered  by  means  of  a  derrick  mounted 
on  the  scow.  This  arrangement  proved  very 
satisfactory. 

Manholes  were  located  every  1,000  ft.  along 
the  line  and  were  carried  on  four  piles  about 
35  ft.  long.  These  manholes  were  first  in- 
tended to  be  set  upright  and  used  for  the 
inspection  and  repair  of  the  pipe,  but  later, 
after  the  construction  was  begun,  the  con- 
tractor was  instructed  to  place  them  so  that 
the  opening  would  be  on  one  side.  Thus, 
the  covers  could  be  removed  and  the  manhole 
used  to  drain  the  pipe  line  in  case  repairs 
were  necessary,  which  afterward  proved  very 
fortunate   for  the  contractor. 

.'\fter  crossing  the  second  waterway,  or 
"Beach  Thoroughfare,"  the  change  of  aline- 
rnent  carried  the  pipe  to  solid  land  and  the 
pipe  was  located  within  the  street  lines  of 
what  is  known  as  Meadow  Boulevard.  *  The 
trench  excavated  for  the  pipe  was  8  ft.  wide 
and  7  ft.  deep,  and  required  close  sheeting 
the  entire  distance  of  about  3,000  lin.  ft.  The 
necessity  for  the  sheeting  was  due  to  the 
peculiar  changes  in  the  ground  water  level. 
At  times  it  was  12  ins.  from  the  surface,  and 
at  others  it  was  not  met  with  until  a  depth 
of  3  ft.  was  taken  out;  the  tides  had,  or 
seemed  to  have,  no  effect  upon  this. 
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Owing  to  our  having  had  trouble  back  on 
the  meadow  pipe  relative  to  some  nasty  butt 
and  seam  leaks,  a  set  of  men  was  employed 
inside  the  pipe  to  calk  it  tight  at  any  place 
that  showed  light,  or  where  they  could  force 
a  knife-blade  between  two  butt  joints.  Two 
timbers  were  laid  on  the  pipe  and  parallel 
thereto  just  above  the  saddles,  and  diagonal 
braces  connected  these  timbers  with  the  walls 
of  the  sheeting  so  as  to  prevent  flotation  of 
the  pipe  as  the  water  rose  in  the  trench 
when  the  pumps  were  unable  to  keep  it  dry. 
When  finished  the  pipe  was  filled  and  tested 
up  to  70  lbs.,  and  then  backfilled,  and  only 
then  was  all  sheeting  and  bracing,  left  tem- 
porarily in  place  while  the  pipe  was  being 
built,   removed. 

COST    DATA. 

The  following  are  cost  data  for  various 
operations  of  the  pipe  line  work  which  have 
been  described. 

PIPE  LINE  MATERIALS. 
Staves.   $47.17  f.  o.   b.   cars  job. 
Bands,  $2.20  per  100  lbs.  f.  o.  b.  cars  job. 
Saddles.   S'l-.^O  per  100  lbs.  f.  o.  b.   cars  job. 
Clips,  $3.50  per  100  lbs.  f.  o.  b.  cars  job. 

STAVES. 
Unloading    from    cars   and   hauling   to  job. 

2   miles    $1.00 

Sorting    into    sections   and    unloading o.OO 

Loading  on  larries  (teams  $3.00  per  day,  10 

hrs.)      2.10 

Delivering  in  sections  along  R.  O.  W 1.05 

Per  cent  of  cost  of  track  and  laying  30-Ib. 

rails     13 

Stipervision    2.30 

Total   labor   cost   along  ditch $11.60 

Cost    lumber    47.17 

Cost  per  M.  ft.  B.  M $58.77 

BANDS. 

Unloading  from  cars  at  Atlantic  City,  giv- 
ing second  coating  of  asphaltum  as 
called  for  by  Specs,  reloading  and  ship- 
ping to  Absecon,   N.   J.,   per  100  lbs $0.10 

Unloading  from  cars  and  haul  to  job 035 

Rehandling   in   yard 013 

Third    coating    in    troughs.      (Laborers    at 

$2.00   per    10   hrs.) 20 

Loading   on    cars 02 

Delivering  along  R.   O.   W 22 

Per  cent  of  cost  of  track  laying 00.^ 

Supervision    015 

Labor  cost  per  lOO  lbs $0,610 

Band  cost  per  100  lbs 2.20 

Total  cost  per  100  lbs $2,810 

SADDLES. 

Unloading  from  ears  at  Atlantic  City,  giv- 
ing second  coating  of  asphaltum,  reload- 
ing and  shipping  to  Absecoii,  N.  J $0.05 

Unloading  from  cars  and  hauling  to  job..     .035 

Rehandling   in    yard 015 

Third   coating   in    trougla 10 

Delivery  along  R.  O.  W 22 

Loading   on    cars 01 

Per  cent  of  cost  of  track  laying 005 

Supervision     015 

Labor  cost  per  100  lbs $0.45 

Saddle  cost  per  100   lbs 3.50 

Total  cost  per  100  lbs $3,950 

CLIPS. 
Cost   per   100   lbs.    in   kegs   delivered    along 
the   line  of  work $3.68 

TRENCHING. 

Cutting  trench  2%  ft.  deep,  6  ft.  wide  by 
Parsons  trenching  machine,  trench  filled 
with  water,  machine  carried  on  heavy 
4  X  12-in.  planks  12  ft.  long  laid  cross- 
wise of  trench,  with  4x6-in.  planks  24 
ft.  long  laid  on  top  for  traction  wheels 
to  rest  on.  coal  ($o.00  per  ton)  carried  to 
machine  by  men  in  50-lb.  sacks  across 
marsh,  water  rolled  in  barrels  across 
marsh  one-half  mile  to  machine — cost 
per  lineal   foot $0.20 

Trenching  by  hand,  cutting  ditch  to  8-ft. 
width,  trimming  bottom  and  sides,  men 
in  ditch  standing  on  movable  platform 
which  was  dragged  along  with  them. 
All   spoil   thrown  one  side  only 09 

Backfilling  pipe,  using  material  excavated 
from  trench  and  placing  same  over  pipe, 
per  linear   foot 09 

COST  OF  BUILDING  PIPE. 

Actual  cost  of  building  pipe  in  meadow  e.x- 
clusive  of  foundation  or  repainting  or  surplus 
embankment,  not  called  for  by  original  speci- 
fications. 

29   ft.    B.   M.   at  .05877 $1,704 

80  lbs.  bands  at   .0281 2.248 

10  lbs.  saddles  at  .0395 395 

11/4   lbs.    clips   at   .0368 05 

Total  material  per  linear  foot  of  pipe. .  .$4,397 


Machine  trenching   20 

Hand  trenching   09 

Pumping    10 

Laying  pipe    13 

Banding    # 11 

Cinching     42 

Spacing    103 

Painting    05 

Backfilling    09 

General  supervision    14 

Tools    10 

General  expense  22 

Total   cost    per   linear   foot $6,150 

Actual  cost  of  building  pipe  in  Boulevard, 
trench  8  ft.  wide,  7  ft.  deep,  running  sand, 
water  IS  ins.  below  surface,  close  sheeting,  no 
allowance  made  for  sheeting  lumber,  which  was 
afterward  used  in  fenders. 

Total  cost  materials $4,397 

E.xcavation   at   .31 63 

Sheeting  16  sq.  ft.  at  .023 368 

Pumping   16 

Laying  pipe  22 

Banding    13 

Cinching   48 

Spacing    12 

Painting    055 

Backfilling    15 

Removing  sheeting   24 

General  supervision  14 

Tools    10 

General  e.xpense  22 

Total  cost  per  linear  foot $7,410 

Actual  cost  of  building  pipe  along  side  of 
Meadow  Boulevard  Road,  exti-a  was  paid  for  re- 
moval of  sloping  shoulder,  trench  8  ft.  wide,  3 
ft.  deep,  in  moist  sand. 

Total  cost,  materials $4,397 

E.xcavation    07 

Laying  pipe    09 

Banding    07 

Cinching     383 

Spacing     09 

Painting 04 

Backfilling    ()s 

General   supervision    14 

Tools    10 

General  expense    22 

Total  cost   per  linear  foot $3,680 

Actual  costs  of  building  pipe  on  trestle  over 
thoroughfare  crossings  3  hrs.  per  tide. 

Total  cost,  materials $4,397 

Temporary  working  platforms 20 

Additional  cost,   lighters  and  scows 10 

Laying  pipe    13 

Banding    ]lo 

Cinching    40 

Spacing     fo 

Painting    [ ;o53 

Blockmg    and    temporary    wedges 12 

General   supervision    .% 14 

Tools     10 

General  expense    22 

Total  cost  per  linear  foot $6,000 

EMBANKMENT. 
Cost  of  constructing  an  embankment  18  ins. 
thick  on  top  and  2  ft.  thick  on  sides  over  pipe, 
to  a  width  of  6  ft.  at  the  top,  12  ft.  at  meadow 
level,  all  material  taken  from  meadow,  16  ft. 
from  center  of  pipe,  trench  to  be  cut  even  and 
graded,  to  act  as  drain  for  water  in  pipe  trench. 

1  foreman    at   $4.00 $  4. 00 

1  sub-foreman    at    $2.50 2.0O 

15  laborers  at  $1.75 26.25 

1  waterboy  at  $1.00 I.OO 

Per  cent  of  cost  of  tools  for  sharpening.     1.00 

150   ft.   per  day $34.75 

Cost    per    linear   foot 231 

TIMBER    FOUNDATION— EXTRA    WORK. 
Timber  per  1,000  ft.  f.  o.  b.  Atlantic  City. $26.50 
Hauling  to  job,   6  miles,   one  trip  per  day.     5.00 
Unloading  to  cars  and  pushing  along  line..   10.00 
Unloading   from    cars,    sawing   and   assem- 
bling along  ditch 1.50 

Placing  in  position  and  spiking 5.00 

Supervision    2.OO 

Cost    per    M $30.00 

Cost  per  foot   of  pipe 43 

ERECTION  OF  LABORERS'  QUARTERS, 
ETC. 

Cost  based  on  25,500  linear  feet  of  pipe,  for 
building  and  erecting  one  bunk  house  of  150 
men  capacity,  one  house  of  100  capacity,  one 
mess  house,  OQe  store  house,  etc. 

One  storehouse  and  one  foremen's  quartei'S. 
no  lumber  taken  into  account,  as  the  houses 
were  torn  down  and  the  lumber  used  in  the 
pipe  foundation  when  a  change  of  base  was 
made. 
Cost  per  foot  of  pipe $0.18 

FENDER    CONSTRUCTION. 

The  operation  costs  per  day  of  the  pile  driving 
crew  were  as  follows:  This  crew  was  paid  12 
hours  for  a  day's  work,  but  worked  only  S 
hours.  4  hours  on  each  rising  tide. 

1  foreman   at   .80 $  9.60 

1  engineman  at  .30 3. SO 

1  topman  at   .225 2  70 

2  deck  hands  at  .20 4.80 

2  set   men   at   .20 4.80 

1  boatman  at  .20 2.40 

Labor  per  day $27.90 

Coal    2.00 


Scow  rental  8.00 

Total  co.st  per  day $37.90 

S  piles  for  2  tides,  cost  per  pile 4.74 

Cost  per  foot  of  pile  driven 15T 

This  cost  Is  high,  but  it  must  be  borne  In 
mind  that  the  tide  rose  and  fell  so  quickly  that 
only  4  piles  could  be  driven  in  one  tide,  while 
with  deep  water  25  piles  could  and  have  been 
placed   under  like   conditions. 

FENDERS. 

One  30-foot  pile  every  5  feet. 

Stringers,  two  2-in.  by  12-in.  lower,  two  2-in. 
by  12-in.  upper  notched  in  piles,  and  bolted  with 
1-in.  by  8-in.  bolts  with  O.  G.  washers.  Up- 
rights 2-in.  by  12-in. — 6  feet  long,  2  bolts,^  one 
in  upper  and  one  in  lower  stringer,  4  O.  G. 
?i-in.  washers.  Fenders  painted  with  bitumin- 
ous paint. 

Based  on  10  linear  feet  of  fender: 

60  feet  creosoted  piling  at  .28 $16.80 

Hauliiig   piling    2.00 

Driving   piling    9.42 

120  feet  B.  M.  uprights,  $36.00  on  job 4.32 

80  feet  B.  M.  stringers.  $36.00  on  job 2.88 

Placing  lumber  and  bolts,  including  boring 

holes   47.00 

Painting   1.00 

Bolts  and  nuts 4.80 

Supervision    5.00 

Cost    per    10    linear    feet    of    completed 

fender    $93.22 

Cost  per  linear  foot 9.32 

Bottom  stringers  and  bolts  below  low  water 
2  hours  work  per  day.  all  timber  floated  out  in 
position,  bored  and  bolted  and  placed  by  men  in 
small  row  boats;  no  scows  or  lighters  to  be  had. 

SCALE  OF  WAGES. 

Pipe  layers,  $2.00  per  10-hour  day. 

Cinchers,   S2.00  per  10-hour  day. 

Banders,  $2.25  per  10-hour  day. 

Spacers,  $2.25  per  10-hour  day. 

Painters,  $1.75  per  10-hour  day. 

Laborers,  $1.75  per  10-hour  day. 

Superintendent    and    engineer,    $11.66    per    day — 

$330.00  per  month. 
General  foreman,   $3.00  per  day. 
Gang  foremen,  $4.00  to  $3.00  per  day. 
Excavation  foremen,  $3.50  per  day. 
Pump  men,  $3.50  per  10  hours. 
Watchmen,  $2.00  per  10  hours. 

Wages  paid  were  high,  as  all  work  was  in. 
water  alw-ays  at  least  IS  ins.  deep,  boots'  aver- 
age life  4  weeks  with  good  care,  cost  $5.50  per 
pair  wholesale.  Hard  to  keep  men  at  work, 
600  to  700  on  payroll— 200  to  300  working. 

COST  OF  DRIVING  PILES  FOR  MANHOLES. 

Four  30-foot  piles  for  each  manhole.  Man- 
holes 1,000  feet  center  to  center.  Cost  includes- 
building  pile  driver,  assembly  of  plant,  driving. 
piles,  moving  driver,  dismantling  and  returning 
to  store  yard  and  completion. 

Lumber  for  machine,  except  skids $  90.00 

Delivery  at  Absecon  Camp 20.00- 

Hauling  engine  from  Atlantic  City  to  Ab- 
secon         15.00- 

Bolts,   lines,    bars,   rollers,   nippers,    tools, 

etc 80.00 

Labor  assembling  driver — 
Foreman  carpenter  at  $5.00;   3  laborers 

at  $2.00,  4  days 44.00 

Total  cost  plant $249.00 

Dismantling   engine  and  haul  to  yard 10.00 

Dismantling  leads  and  skids  and  haul  to 

yard   22.00- 

$281.00 
Less   credit   for   skids,     rope     and     tools 
charged  to  another  branch  on  comple- 
tion of  driving 56.00 

Total   charge     against     the     work     for 
plant   $225.00- 

It  must  be  remembered  the  machine  started  at- 
Absecon  end  and  worked  toward  Atlantic  City; 
all  piles  were  delivered  at  Absecon  with  excep- 
tion of  12,  which  were  delivered  on  "Old  Turn- 
pike Road"  (Plate  I);  therefore  machine  had  to- 
carry  with  it  40  piles.  As  each  manhole  re- 
quired 4  piles,  each  move  meant  4  piles  less  to 
drag  torwaid,  but  you  can  see  the  handicap  the 
work  was  done  imder  having  no  base  of  sup- 
plies. This  crew  started  out  before  track  was. 
laid  or  shanties  built  and  water  sometimes  2 
feet  deep  on  meadows,  so  that  machine  had  to. 
be  blocked  up  or  fire  would  be  put  out. 

PILE    DRU'ING    CREW. 

1  foreman  at  $4.00 $  4.OO- 

1  engineman  at  $3.50 3.50 

1  top  man  at  $2.25 2.25. 

4  laborers   at    $2.00 8.0O 

2  hours  of  superintendent's  time  at  $1.16.  2.32 

2  hours  of  timekeeper's  time  at  .30 6(V 

Coal,  delivered  within  2  miles  of  work  and 

carried  in  50-lb.  sacks  across  marsh  bv 
men,  per  day— Coal  cost  delivered  $5.00 

per  tou    4.10 

Water    rolled    in    barrels    it,    mile   across 

marsh     1.05 

Oil.    waste,   etc 09 

Rental  charge  on  engine  and  boiler 2.0O 

Total  cost  per  day $  27.91 

Number  of  days  worked 16 

Total  cost  of  labor $446  56 

Total  cost  of  plant 22».00 

Entire   cost  of  work $671.66. 
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52  30-rt.   piles  driven  in  place:  .,„„-,- 

4  piles,  each  1,000  feet,  cost  per  pile $12.91o 

Cost   per   linear   foot   of  pile 43 

MANHOLE    GANG. 

1  foreman    at    $3.50 *  3.50 

6  skilled  laborers  at  $2.00 !-•»" 

1  hour  timekeeper  at  $3.00 -^o 

1  hour  superintendent  at  $11. 6b i-i? 

Per  cent  of  waterboy -"^ 

Cost   per  day $lj.O.> 

Time   required  to  set  manhole  complete,  2  ^ 

days    • -__ 

Labor  cost   to  set ^^\'\% 

Per  cent  of  plant  cost ....•• i-^o 

Unloading  and  haulmg  material °-"" 

Cost   each    $40.40 

Cost  of  constructing  manholes  on  meadow 
upon  oiles  driven  by  pile  driving  crew.  Weight 
of  completed  manhole.  I'/i  tons.  Composed  ol 
1  Tee  (4  000  lbs.),  2  Bells  and  Flange  Pins  (4,200 
lbs  )  8S'  iy--in  by  7»A-in.  Tobin  Bronze  Bolts 
arid  Crex  Nuts  2y>-in.  Seamless  Tubular  Lead 
Gaskets,  1  Manhole  Plate  and  Bolts.  Base  of 
supplies,  average  IVa  miles.  ^Plant  used  to  set 
manhole— 1  tripod,  1  5-tow  chain  hoist  1  2-tow 
chain  hoist,  six  lO-m.  X  10-in.  X,30-ft  t  m- 
bers  S-in  X  S-in.  blocking,  chains,  tackle, 
wrenches  -with  3-ft.  handles,  spades,  cross-cut 
saws  diagraphm  pump.  1  timber  cart,  wheels, 
48-in!  with  10-in.  tread  (ii'onj,  coup  hooks,  etc.. 

'■°""'''-  MANHOLES. 

Unloading  from  cars  at  Absecon  and  haul- 
ing  to   end   of  track   at   Absecon   Camp, 

$1.00   per  ton  by  contract .■••■• ■•$  »"0 

Loading  on  cars  and  transporting  to  end       ^ 

of    track     -J" 

Unloading    on    cribs ■■■■■■■■■■■■■■■■■■,:■    ■■  ■       ■'" 
Excavating  around  piles  >,  ft.  by  S  tt.    oy 
3    ft.    C    ins.    water   level    at   surface   re- 

quiring    constant    pumping .i-io 

Cutting  oB   4   piles  and   capping. ......... .       .oO 

Skidding  casting  over  hole  and   cribbing. .     6.20 
Bolting    on    2    bell    pieces,    including   gas- 

kels     12.00 

Lowering    into    position    and    adjusting 3.10 

Supervision     • •■.; °-^[' 

Percentage   of   plant   cost   less   credit 1.30 

Total  labor  cost  each  for  setting ^i^i'i 

Total  labor  cost  each  for  piles d1.66 

Total     labor    cost     for    foundation    and 

setting     $92.06 

Cost    of   4    piles   delivered 16-00 

Cost  of  2   caps  delivered .j 2.U4 

Final    cost,    including    piles,    foundation 

and  labor   .• ~  •  ••;!^^?-^!I 

Cost  of  building  intersection  at  Sta.  iS  -h  0 
composed  of  two  4Sx42-in.  reducers,  two  42- 
in  gate  valves,  one  42x42x42-in.  T,  one  42-in. 
blank  flange,  200  Tobin  bronze  bolts,  five  lead 
gaskets,  etc.  Nearest  supply  depot.  3  miles- 
Intersection  located  within  300  ft.  of  W.  .1.  & 
S.  R.  R.  main  line;  made  arrangements  with 
railroad  to  load  all  material  on  flat  car  at  At- 
lantic City;  haul  to  job  at  night  and  railroad  to 
unload  all  material  on  ground  by  railroad  der- 
rick. 

Unloading  from  cars  at  Atlantic  City  at 
contraclor's  plant;  by  derrick  of  all  ma- 
terial for  intersection $     8.70 

Loading  on  flat  cars  at  contractor's  plant 
at    Atlantic    City    of    all    mate4ial    and 

tools    for    Intersection 12.30 

Hauling  to  job  by  railroad  and  unloading 

on    ground,    railroad    derrick    used 25.00 

Excavation  8xSx3  ft.  6  ins.  water  level 
at   surface  requiring  constant  pumping.      18.23 

Cutting  off  12  piles  and  capping 1.97 

Laving  boards  for  track   to  skid   castings       2.00 
Skidding  over  in  position  over  caps  of  all 

castings    62.10 

Bolting  up.  including  gaskets  and  block- 
ing          42.00 

Removing  blocking  and  lowering  into  po- 
sition         ^t'n^ 

Supervision     18.00 

Percentage  of  plant  cost  less  credit 2.60 

Total   labor   cost   for  setting $211.20 

Total  labor  cost  for  piles 154.98 

Total  labor  cost  for  foundation  and  set- 
ting      $366.1S 

Cost  12  piles  delivered 48.00 

Cost   caps — 10-in.    by   10-in. — delivered....     19.82 

Final    cost,   including   piles,    foundations 

and    labor    $434.00 

The  government  of  Uruguay  has  under 
consideration  a  scheme  for  the  construction 
of  a  system  of  state  railways,  which  will 
open  up  for  colonization  and  development 
practically  every  part  of  the  republic.  The 
contract  for  the  survey  of  the  new  lines  has 
been  let  to  a  local  engineer,  and  it  is  e.xpected 
that  tenders  for  supplies  will  soon  b&  adver- 
tised. The  total  mileage  of  the  main  -lines 
which  are  to  be  constructed  first,  amounts  to 
about  ()00  miles.  The  project  provides  for 
a  line  from  Montevideo  to  the  Rio  Negro,  a 
branch  from  La  Lata  to  Nueva  Pahnira  and 
an  extension  from  San  Carlos  to  Rocha. 
Other  extensions  and  branches  will  be  built 
later. 


Comparative  Operating  Results  of  Gar- 
bage  Crematories  and   Mixed 
Refuse  Destructors. 

Two  significant  aspects  of  municipal  refuse 
incineration,  namely,  garbage  cremation  and 
mixed  refuse  destruction,  as  now  practiced 
in  the  United  States,  were  contrasted  m  a  re- 
cent paper  by  J.  T.  Fetherston,  Superintend- 
ent Bureau  of  Street  Cleaning,  Richmond, 
New  York  City,  before  the  American  Public 
Health  Association.  The  paper,  in  full,  fol- 
lows ; 

C.^RB.^GE    CREMATION. 

During  the  past  27  years,  about  200  gar- 
bage crematories  have  been  installed  by  dif- 
ferent cities  and  towns  in  this  country,  yet 
it  was  not  until  1909  that  comprehensive,  sci- 
entific tests  of  this  general  type  of  incinerator 
by  an  unbiased  authority  became  available. 
'Table  I  summarizes  some  features  of  the 
extensive  observations  made  by  the  engi- 
neers of  the  Ohio  State  Board  of  Health  on 
four  tvpes  of  garbage  crematories: 

The  temperature  in  the  combustion  cham- 
bers of  the  five  plants  tested  averaged  792°  F., 
and  as  temperatures  below  1,260°  F.  indicate 
incomplete  combustion,  the  authoritative 
conclusion  from  the  observations  that  "the 
plants  as  operated  fail  usually  to  dispose  of 
the  garbage  at  a  temperature  high  enough  to 
avoid  the  production  of  odors,"  is  significant 
and   conclusive. 

MIXED    REFUSE    DESTRUCTION. 

In  1906.  the  first  mixed  refuse  destructor 
of  the  type  evolved  in  Great  Britain  was  in- 
stalled in  North  .America  at  Westmount, 
Canada,  and  today  four  plants  burning  mixed 
wastes  are  operating  in  the  L'nitcd  .States. 
Some  data  concerning  the  five  destructors 
mentioned  are  summarized  in  Table  II. 

Compared  with  the  tests  of  garbage  crema- 
tories. Table  I,  the  average  destructor  tem- 
peratures in  connection  with  the  gas  analyses 
indicate  freedom  from  odors  due  to  uncon- 
sumed  gases — the  primary  requisite  for  sat- 
isfactory incineration  of  the  wastes.  Thus 
the  mixed  refuse,  type  of  plant  corrects  the 
inherent  defect  of  the  garbage  crematory. 

Three  features  in  connection  with  mixed 
refuse  destructors  may  be  noted — no  added 
fuel  is  required,  steam  power  is  produced, 
and   quite  a   residue    (clinker)    results. 

At  Westmount.  Canada,  power  from  the 
destructors  (the  190(i  plant  has  since  been 
duplicated)  is  used  in  the  adjoining  munici- 
pal electric  lighting  plant,  but  the  four  de- 
structors in  the  United  States  have  as  yet  re- 
ported no  advantageous  outlet  for  the  steam 
power  oniduced,  as  private  ownership  of  pub- 
lic utilities  is  in  control.     Milwaukee,   for  in- 


stance, was  prevented  from  operating  an 
electric  power  station  in  connection  with  the 
refuse  destructor  because  it  would  interfere 
with  the  rights  of  a  private  corporation,  and 
in  New  York  city  the  charter  prevents  pub- 
lic   competition    with    private    ownership. 

Incineration  of  refuse  is  not  a  cure-all  and 
before  its  adoption  by  a  municipality,  alone 
or  in  combination  with  other  systems  of  dis- 
posal, it  requires  the  same  thorough  prelimi- 
nary study  and  expert  analysis  that  any  other 
engineering  project  should  receive. 


Methods  and  Cost  of  Cleaning  Water 
Mains  in  Halifax,  Nova  Scotia. 

The  incrustation  has  been  removed  from 
the  inner  surfaces  of  the  water  mains  in  Hali- 
fax annually  since  1880.  The  methods  and 
cost  of  scraping  the  mains  were  described 
by  City  F.nginecr  F.  VV.  W.  Doane,  of  Hali- 
fax, in  a  paper  before  the  recent  meeting  of 
the  Union  of  Canadian  Municipalities.  The 
method  employed  is  one  with  which  water 
departments  have  long  been  familiar.  How- 
ever, the  method  is  described  to  aid  in  the 
interpretation  of  the  cost  data  given. 

The  mechanical  scraper  used  is  forced 
through  the  mains  liy  means  of  the  water 
pressure.  It  consists  of  two  principal  parts : 
The  front  part  carries  the  steel  scrapers  and 
the  rear  part  provides  the  area  against  which 
the  driving  pressure  of  the  water  is  applied. 
The  center  rod,  which  extends  along  the  axis 
of  the  pipe,  is  made  of  a  strong  section  of 
wrought  iron.  This  rod  is  made  in  two  sec- 
tions which  are  coupled  together  in  such  a 
manner  that  sufficient  tlexibility  is  provided 
to  allow  the  device  to  negotiate  changes  in 
direction  of  motion  made  necessary  by  an- 
gles in  the  line.  There  are  eight  arms  of 
spring  steel  varying  in  width  and  thickness 
according  to  the  diameter  of  the  pipe,  ar- 
ranged in  two  sets  of  four  each,  the  set 
behind  breaking  joint  with  that  in  front,  so 
as  to  effectively  scrape  the  entire  inner  cir- 
cumference of  the  pipe.  Each  spring  has  a 
cutting  edge  tapered  towards  the  center  of 
the  pipe  with  the  double  object  of  cutting  or 
splitting  longitudinally  any  heavy  incrustation 
of  iron  rust,  and  also  of  preventing  the 
barbed  knife  from  catching  in  any  valve  or 
defective  or  open  joint  in  the  pipes  which 
would  also  cause  a  stoppage.  A  ferrule  or 
similar  obstruction  striking  the  knife  will 
cause  the  scraper  to  turn  partially  round  and 
thus  pass  the  obstruction  without  getting 
blocked,  or  the  springs  will  yield  sufficiently 
to  enable  it  to  pass. 

The  pistons  or  discs  do  all  the  work  in 
propelling  the  machine  forward.  They  are 
made    double    in    order    to    insure    steadiness, 


TABLE  I.— TESTS   OP  GARBAGE   CREMATORIES   IN  OHIO,  1909. 


Material  Burned. 


City. 


Canton    

Mansfield    . . . 

Marion    

Steubenville 
Zanesville 


Garbage. 

Per  cent. 

100. 

100. 

31.7 

86. 

SI. 


♦Coal  equiv-alent  of  gas  used. 


Mixed 
garbage. 
Per  cent. 


11. ■; 

14. 
19. 


Night 

soil. 

Per  cent. 


56.6 


Lbs.  equiv- 
alent coal  Av.  temp, 
used  per  combust, 
ton   ma-  chamber, 
terial   burned  Deg.    Fahr. 
730.  755. 
362.  1002. 
370.  ♦  S03. 
642.  716. 
631.  68^. 


Average 

COj. 
Per  cent. 

3.1 

8.3 

1.2 

1.6 

3.7 


TABLE  II.— TESTS  OF  REFUSE  DESTRUCTORS. 


Material    Burned. 
Per  Cent. 


5 

Westmount,   Canada. 


70 


Seattle,    Wash. 


68 


May  3,  '06 
f  July  31,  '08 
-!  Aug.  1.  '10. 
I  Two  years 
f  .luly  1,  '08 
W.  New  Brighton,  N.Y.  •'.  July  1.  '11 
I  Three  years 
I     May  19,   '10 

Milwaukee,    Wis (^    June   3,    '10 

Montgomery,    Ala July  26,    '11 

•Fery  recording  pyrometer,   continuous  record 

tSimmance-Abady  COj   recorder. 

JMeter  record. 

JMainly  street  sweepings  and  green  grass. 


15 


43.5     32.1 


15 
20.4 


24.9 


£1 


III 


1994 
2376 


•1750 


O 

o 


10.9 
10.2 


nh 


J3u 

-a 


1.36 
1.00 


—  o 

eg 

u  a 

-  o 

.« 

'  ^. 

acu 

ts.s     n.23 


K 
220 

220 
1S3 


xa 
o 

42.1 
43.2 


40.0 


43.8 

42.4 

5.8 

8.0 

1646 

10.3 

1.25 

800 

§25 

42 

13 

20 

1?20 

11.0 

1.37 

ISO 
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and  they  do  not  do  any  cutting  work  what- 
ever. The  discs  are  of  iron,  somewhat 
smaller  in  diameter  than  the  bore  of  the  pipe, 
so  that  water  may  pass  them  to  wash  out  the 
accumulated  scrapings  cut  away.  The  iron 
discs  are  backed  with  leather  discs  intersect- 
ed by  radial  cuts  and  stiffened  at  the  back 
by  lead  plates,  their  construction  giving  them 
sufficient  stiffness  to  withstand  the  pressure 
of  the  water  one  w-ay  and  yet  allowing  them 
to  yield  backwards  to  pass  any  obstruction 
not  removed  by  the  cutters.  In  large  sizes, 
small  springs  are  attached  to  the  back  of  the 
iron  discs  for  the  purpose  of  maintaining  the 
machine  exactly  in  the  center  of  the  pipe. 
This  is  necessary  with  .the  large  scrapers  on 
account  of  their  great  weight.  They  also 
preserve  the  leather  discs  from  being  worn 
out  too  rapidly.  Rings  are  screwed  on  each 
end  of  the  center  rod  for  convenience  of 
handling. 

Twenty-one  years  of  experience  and  study 
has  convinced  Mr.  Doane  that  the  tubercula- 
tion  begins  in  consequence  of  the  iron  in  so- 
lution in  the  water  being  deposited  by  com- 
ing in  contact  with  the  metallic  iron  through 
minute  defects  in  the  coating.  The  water  so 
acts  on  the  surface  of  the  metal  that  at  times 
it  is  quite  an  easy  matter  to  cut  the  iron  with 
a  knife  after  the  tubercle  is  removed.  The 
action  of  chemical  salts  and  substances  which 
form  marsh  land,  and  the  salt  water,  corrode 
the  iron  rapidly  from  the  outside  and  soften 
it  in  the  same  manner  as  the  corrosive  ac- 
tion  referred   to   above   does  on   the   interior. 

To  prepare  for  cleaning,  a  section  of  pipe 
must  be  removed  at  each  end  of  the  main 
to  be  cleaned.  The  scraper  is  inserted,  the 
section  of  pipe  replaced,  and  the  water  turned 
on.  The  scraper  starts  off  with  a  rumbling 
noise,  by  which  it  can  easily  be  followed  by 
men  running  along  the  pipe  line.  The  rate 
of  speed  varies  from  Vi  of  a  mile  an  hour  on 
the  fiat  ground  under  a  small  head  of  water 
or  going  up  a  hill,  to  six  miles  an  hour  or 
faster,  going  down  a  hill.  Where  there  are 
hydrants  or  blow-offs,  they  are  left  open 
and  the  approach  of  the  scraper  may  be  de- 
tected first  by  a  current  of  air,  followed  by  a 
rush  of  water  which  has  accumulated  in  front 
of  the  machine.  The  water  turns  to  a  dirty 
brown  color  and  as  the  scraper  passes,  the 
water  becomes  black.  After  the  passage  of 
the  scraper,  if  the  water  is  allowed  to  run 
from  the  hydrant,  it  gradually  becomes  clear- 
er. It  is  our  custom,  however,  to  close  the 
hydrants  at  once  after  the  scraper  passes,  so 
that  the  pressure  behind  it  may  not  be  re- 
duced. 

In  the  city  of  Halifax  the  greatest  length 
of  pipe  cleaned  in  one  day  is  a  supply  main 
in  two  sizes,  15-in.  and  20-in.,  and  seven 
miles  in  length.  It  has  been  the  custom  to 
clean  this  main  three  times  a  year,  while  the 
other  supply  main  is  cleaned  once  a  year 
only,  and  distribution  mains  when  required. 
The  first  cost  of  cleaning  the  first  12  miles 
of  mains  over  30  years  ago  averaged  3%  cts. 
a  foot  for  everything,  including  manholes, 
the  lowest  cost  being  1.67  cts.,  and  the  high- 
est 7.2  cts.  The  average  cost,  not  including 
manholes,  was  2.8  cts. 

Twenty-nine  thousand  five  hundred  feet  of 
15-in.  main  Iias  been  cleaned  in  9.5  minutes, 
and  the  wliole  7  miles  at  a  cost  of  $8.30,  or 
.03  ct.  a  foot.  The  lowest  head  operated  un- 
der is  11  ft.,  but  cleaning  could  not  be  done 
under  such  conditions  except  by  an  experi- 
enced man.  The  heaviest  incrustation  re- 
moved is  1%  ins.  from  a  pipe  which  had  been 
laid  between  30  and  40  years  and  was  un- 
coated,  while  a  1-in.  pipe  has  been  closed  in 
four  years. 

The  cost  for  re-cleaning  supply  mains  dur- 
ing 25  years  was  1/lfi  ct.  per  foot.  On  one 
occasion  they  were  cleaned  for  1/20  ct.  per 
ft.  Cleaning  distribution  mains  is  a  little 
more  expensive  and  varies  from  1/10  ct.  to 
1'2  ct.  per  ft.  The  cost  of  cleaning  by  hand, 
before  the  mechanical  scraper  was  used,  was 
14.2   cts.   per   lineal    foot. 

Some  of  the  immediate  results  were  that 
the  average  pressure  on  25  hydrants  increased 
from  34.2  lbs.  in  February  of  one  year,  to 
54.4    lbs.    in     February    following,    or    53    per 


cent.  In  another  district  there  was  a  pres- 
sure of  19  lbs.  after  the  cleaning  on  hydrants, 
where  in  the  previous  year  there  has  been  no 
water  at  all.  Jn  one  cleaning  an  improve- 
ment  of   400   per  cent   was  obtained. 

The  cleaning  in  Halifax  has  saved  the  city 
a  large  expenditure,  the  cost  averaging  about 
$3.25  a  mile,  while  if  it  had  not  been  possible 
to  clean  with  a  mechanical  scraper,  many  of 
the  mains  would  have  been  renewed  long 
ago  at  a  cost  of  many  thousands  of  dollars. 


Some   Comparative   Costs  of  Furnish- 
ing Filtered  and  Unfiltered  Water. 

In  computing  the  cost  of  changing  from 
an  unfiltered  to  a  filtered  water  supply  the 
fact  that  filtering  the  water  will  add  matiy 
new  consuiner.s  per  mile  of  mains  is  not  al- 
ways assigned  due  weight.  This  point  was 
emphasized  in  the  paper  on  Water  Rates,  by 
Philip  Burgess.  Mem.  \m.  Soc.  of  C.  E.,  of 
Columbus,  Ohio,  before  the  Central  States 
Water  Works  .\ssociation.  The  portion  of 
Mr.  Burgess'  paper  relating  to  the  cost  of 
furnishin,g  filtered   water   is   here  given. 

It  is  thought  desirable  to  correct  a  falla- 
cious estimate  of  the  cost  of  furnishing  fil- 
tered water,  as  it  is  frequently  stated  tliat 
filtration  of  a  public  water  supply  necessi- 
tates rates  at  least  25  per  cent  greater  than 
would  be  required  without  filtration.  The 
average  cost  of  installation  and  operation  of 
w'orks  with  and  without  purification  for  a 
city  of  30,000  population,  are  shown  in  the 
accompanying   tables. 

T.\BLE     I.   —  REPRESENTATIVE     WATER 

WORKS    D.\TA    FOR    CITY    OF 

30.000  POPUI^TION. 

Without       With 
puri-  puri- 

fication, fication. 

Totnl  co.st  of  inve.stment $600,000     $675,000 

Interest  at  .'.  per  cent 30,000         33.750 

Replacement  at  2   per  cent 12,000         13,500 

Probable   cost   of  operation  and 
maintenance    35,000         41.000 


Total  annual  revenue  required. $  77,000     $  88,250 

The  figures  given  in  Table  I  show  that  the 
total  annual  revenue  must  be  approximately 
15  per  cent  greater  with  filtered  water  than 
without.  It  should  be  noted,  however,  that 
tlie  operating  costs  are  less  than  one-half 
the  total  annual  cost,  and  it  is  well  known 
that  a  plant  may  supply  water  at  less  cost 
per  1,000,000  gals,  up  to  its  full  capacity  than 
is  possible  at  less  than  full  capacity.  Con- 
sequently, a  waterworks  should  aim  to  get 
all  the  business  possible,  and  it  is  believed 
that  a  filter  plant  will  always  bring  in  more 
revenue  than  it  will  cost ;  in  fact,  experience 
shows  that  the  filter  plant  frequently  is  the 
only  salvation  for  the  waterworks,  because 
you  cannot  make  people  buy  poor  water  at 
any   price. 

.^s  evidence  of  this  fact,  in  Table  II  are 
shown  data  with  reference  to  the  waterworks 
situation  at  Niles,  Ohio,  a  city  which  last 
year  constructed  a  filter  plant,  under  the  di- 
rection of  the  speaker.  ( See  Engineering- 
CONTR.ACTINC,  Oct.  23,  1912). 

TABLE     n.  —  WATER     WORKS      DATA      .\T 
NILES.   OHIO.— 1910. 

Ownership     Municipal 

Population  served    8,000 

E.itimated    value   of   works $125,000 

Investment  per  capita $     15.63 

Miles  of  mains 21 

Number  of  hydrants 125 

Source  of  supply Mahoning  River,  unfiltered 

Quality  of  water Very  poor 

Lift   of   pumps 200  ft. 

Number  of  consumers 900 

Consumers  per  mile  of  main 43 

Total  annual   income $     S,75S 

Total   annual   expenses $  14,942 

(Including   interest,   depreciation,   operation   and 
maintenance.) 

In  the  above  statement  it  is  of  interest  to 
note  that  the  waterworks  were  not  self-sus- 
taining although  the  rates  charged  for  serv- 
ice compare  fairly  well  with  those  charge<l 
in  the  nciglilioring  connnunitics.  -\ttention 
is  called  to  the  low  number  of  consumers 
per  mile  of  main,  namely,  43,  or  about  one- 
half    of    wh.it    might    reasonably   be   expected 


were  the  supply  of  good  quality.  It  is  be- 
lieved that  the  installation  of  the  filter  plant, 
although  increasing  the  annual  cost,  will  re- 
sult in  placing  the  works  on  a  sound  financial 
standing,  due  to  increased  business. 

As  compared  with  the  above,  it  may  be 
of  interest  to  consider  the  data  given  in  Ta- 
ble III  relative  to  the  waterworks  at  War- 
ren, Ohio,  where  there  is  in  use  one  of  the 
oldest  mechanical  filter  plants  in  the  United 
States. 


TABLE      HI.— WATER     WORKS      DATA     AT 
WARREN,  OHIO.— 1910. 

Ownership   .; Private 

Population  served 10,000 

Estimated  value  of  works $268* 006 

Investment  per  capita i     'S  80 

Miles  of  mains *         31 

Number  of   hydrants igi 

Source  of  supply Mahoning  River,  filtered 

Quality   of  water Excellent 

Lift  of  pumps 150  ft 

Number    of    consumers 2  300 

Consumers  per  mile  of  main '  74 

Total   annual  income $  38  783 

Total  annual   expenses $34466 

(Including  interest,   depreciation,  operation  and 

maintenance.) 
Rates  charged  for  service: 

6-room  house  $  6.00 

1  bath  and  1  basin 2  7.5 

1  closet     2.50 


Total   annual    tU  25 

Sprinkling  50  ft.  and  street $  5.00 

In  comparing  the  situations  at  the  two 
plants,  it  is  of  interest  to  note  that  the  War- 
ren water  supply  has  been  maintained  of  ex- 
cellent quality  for  many  years,  and  that  con- 
sequently the  water  is  in  general  use,  re- 
sulting in  an  excellent  financial  standing  for 
the  plant.  It  should  be  added,  however,  that 
the  annual  income  at  Warren  contains  a  hy- 
drant rental  of  $6,675,  an"  that  no  hvdrant 
rental  is  credited  to  the  plant  at  Nile's.  .■Xs 
previously  stated,  however,  there  is  a  grow- 
ing appreciation  of  the  fact  that  all  water 
departments,  whether  private  or  municipal, 
should  be  credited  with  and  funds  placed  to 
their  account  for  all  public  services  rendered. 
Even  on  this  basis,  the  conditions  at  Niles 
clearly  warranted  and  required  the  installa- 
tion of  the  purification  plant  even  from  a 
purely  business  standpoint,  and  not  consid- 
ering the  health   of  the  consumers. 

To  keep  a  waterworks  on  a  self-sustain- 
ing basis  the  official  in  charge  must  see  that 
the  supply  maintained  is  always  sufficient  and 
of  good  quality ;  this  because  good  service 
is  the  best  possible  preventative  of  rate  agi- 
tation, arid  is  the  best  means  at  hand  to  se- 
cure business  and  to  put  the  waterworks  in 
good  financial  standing.  The  official  in 
charge  should  see,  also,  that  the  waterworks 
accounting  is  properly  accomplished :  that  the 
cost  of  the  works  is  correctly  credited  with 
replacements  and  extensions;  that  all  over- 
head charges  are  properly  met,  and  that  all 
services  rendered  are  paid  for  whether  pri- 
vate or  public.  In  general,  their  position 
should  be  that  of  the  investor  who  wishes 
to  get  a  fair  and  only  a  fair  return  for  his 
investments  and  for  the  various  services  ren- 
dered by  the  plant.  Finally,  if  rate  agita- 
tion does  arise,  as  it  always  will  eventually 
in  the  case  of  poor  service,  the  matter  should 
by  all  means  be  placed  in  the  hands  of  men 
with  experience  in  such  matters  and  with  an 
unprejudiced    viewpoint. 


Cost  of  Maintaining  and  Operating  Water 
Meters. — The  cost  of  maintaining  and  oper- 
ating tile  water  meter  system  of  Reading,  Pa., 
for  the  fiscal  year  ending  .Vpril  1.  1912.  is  giv- 
en in  the  report  of  the  Superintendent  and  En- 
gineer of  the  water  department,  Mr.  Emil  L. 
Neubling.  The  total  cost  was  $4..5()8  for  an 
average  of  3,604  meters  in  service,  or  at  the 
rate  of  $1.27  per  meter  per  year.  The  unit 
costs  for  the  several  subdivisions  of  operation 
and  maintenance  are  as  follows : 

.'Vbnndoned   as  scrap    JO.SSC 

Clerical    service    0.421 

Repairs     0.160 

Kending    0.18! 

Delivering  meter  bills   0.07S 

Stationery  and  supplies   0.M9 

Miscellaneous    0.007 


Total 


.$1,267 
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DRAINAGE    AND     IRRIGATION     SECTION 


Prevention    of    Percolation     Through 

the  White  Oak  Levee,  Mississippi 

River,   by   Dove-Tailed   Sheet 

Piling. 

(Staff  Article.) 
A  virtually  new  form  of  levee  construction 
is   planned   at   White   Oak    Levee,    about    35 
miles    below    Vicksburg    on     the     Mississippi 


•  at,  Silj;, 


-Sections 


of     Dove-Tailed     Sheet 
White   Oak    Levee. 


Pile     for 


River.  The  unique  feature  of  this  levee  is 
the  driving  of  a  row  of  dove-tailed  wood 
sheet  piling  in  the  river  slope  of  the  embank- 
ment and  some  12  ft.  inside  the  toe  of  this 
slope.  Sheet  piling  in  levees  to  prevent  per- 
colation is  not  wholly  a  new  idea  in  America, 
but  this  is,  we  believe,  the  first  time  that  its 
use  has  been  adopted.  We  give,  therefore, 
from  information  secured  from  Capt.  E.  O. 
Sherrill,  Corps  of  Engineers.  U.  S.  A.,  under 
whose  direction  the  levee  will  be  constructed, 
a  brief  description  of  tlie  new  construction 
and  a  statement  of  the  reasons  for  its  adop- 
tion. 

One  of  the  most  common  causes  of  levee 
breaks  on  the  Mississippi  is  the  percolation 
of  water  through  the  base  of  the  embank- 
ment in  locations  where  the  levee  is  founded 
on  porous  materials  consisting  chiefly  of  sand 
and  silt.  This  percolation  results  in  a  phe- 
nomenon locally  known  as  a  "sand  boil," 
which  is  a  small  spring  risin.g  upward  throueh 
the  ground   surface  on   the  land  side  of  the 


boil"  at  the  Hymelia  Levee,  whose  recon- 
struction after  breaking  was  described  in  our 
issue  of  Sept.  18,  1912.  Here  the  water  boiled 
up  at  a  point  about  50  ft.  inside  of  the  land 
side  of  the  levee.  From  a  small  stream  when 
first  observed  it  increased  in  size  in  a  short 
time  to  a  diameter  of  about  one  foot  and 
only  a  few  minutes  later  a  section  of  earth 
about  one  yard  square  blew  out.  and  the 
levee  broke   almost  immediately   after. 

Small    boils    frequently    exist     for    a    long 
time  which  flow  only  clear  water  and  so  long 
as  the  flow  continues  then  little  danger  to  the 
f-  embankment  is  indicated,  as  is  pointed  out  by 
;    the   article   by    Mr.    Harlan   D.    Miller    else- 
i    where  in   this  section.     When    the     flow     be- 
comes muddy  danger  is  indicated;  very  often 
a  crevasse  results  only  a  few  hours  after  the 
muddy   flow   begins.     It   is    to     prevent     this 
i    formation  of  small  streams  through  and  un- 
'--  der  the   levee  that   the   sheet  piling  at  White 
Oak   is   planned. 

A  section  of  the  sheet  pile  which  has  been 
designed  for  the  work  is  shown  by  the  ac- 
companying sketch.  The  piles  are  20  ft. 
long  and  their  section  is  specified  as  follows : 
Each  piece  is  to  be  reinforced  on  both 
edges  and  dovetailed,  as  shown   by  the  sketch. 

-Tormer  Edge  of  Bonk 


tongue  is  5  ins.  The  variations  in  size  of  the 
tongue  and  groove  are  provided  to  talie  care 
of  expansion  due  to  moisture  and  to  insure  a 
sufficiently  loose  fit  to  permit  of  driving  with- 
out binding,  or  breaking  off  the  tongue  or 
groove. 

The  sheet  piles  as  described  will  be  fur- 
nished by  the  U.  S.  Government  to  the  con- 
tractor for  the  driving.  The  Government  has 
contracted  with  th^  Louisiana  Red  Cypress 
Co..  New  Orleans,  La.,  to  furnish  the  piles 
complete  of  "Xo.  1  common"  cypress  for 
529.50  per  M.  ft.  B.  M.  This  makes  the  cost 
of  piles  about  $1.77  per  lineal  foot  of  sheet- 
ing. The  contract  for  driving  the  sheeting 
has  been  let  to  Lester  F.  Alexander  for  $1.87 
per  lineal  foot  of  sheeting.  The  contract  cost 
of  the  sheeting  in  place  is,  therefore,  $3.64. 


Method  and  Cost  of  Revetting  Bank  of 
Missouri  River  at  Williston,  N.  D. 

Contributed    by   W.    B.    Irwin,    Kngineerlng   De- 
partment.  Great   Northern   Ry., 
Mlnot,   N.   D. 

Considerable    difficulty    has     been     experi- 
enced in  protecting  the  river  banks  from  ero- 


Fig.    2 — Typical    Section    of    Protected    Bank      Showing   Revetment. 


The  depth  or  thickness  of  the  tongue  is  to  be 
%  in.  The  width  of  the  tongue  at  the  base 
or  narrow  end  is  to  be  %  in.,  and  at  the  top, 
or  wide  position,  is  to  be  1%  ins.     The  groove 


Fig.     1 — Map     Show^ing     Location     of     Bank     Protection   Revetment  at  Williston,  N.   D. 


levee.  Sometimes  the  water  bursts  upward 
at  a  distance  of  a  few  feet  only  from  the 
earth  bank  and  sometimes  the  place  of  erup- 
tion is  as  far  as  GOO  ft.  inland  from  the  bank. 
As  an  example,  there  may  be  noted  the  "sand 


is  to  be  of  the  same  depth  as  the  tongue,  but 
must  be  1/16  in.  greater  in  width  than  the 
tongue  to  allow  a  loose  fit.  The  sides  or  sur- 
faces of  the  sheet  piling  need  not  be  dressed. 
The    finished     width     of    each     piece    over    the 


sion  at  various  points  on  the  upper  Missouri 
River.  These  banks  are  very  friable,  and 
during  the  high  water  stage  they  become 
water-soaked  for  some  distance  back  from 
the  normal  water  line.  Upon  drying  out 
large  masses  break  off,  fall  into  the  stream 
and  are  washed  away  thus  widening  the 
channel  and  losing  a  portion  of  bank  cut 
away  by  the  current. 

A  comparison  of  surveys  by  the  Missouri 
River  Commission  in  1891  and  surveys  by 
the  Great  Northern  Ry.  in  1908  at  Williston, 
N.  D.,  shows  that  the  northerly  bank  of  the 
Missouri  River  was  cut  back  about  330  ft. 
during  that  period,  Fig.  1.  In  1908  it  became 
apparent  that  the  various  interests  must  adopt 
some  means  of  protecting  their  property 
from   further   encroachment  by   the   river. 

The  United  States  Reclamation  Service,  the 
city  of  Williston,  and  the  Great  Northern  Ry. 
each  has  a  water  supply  plant  within  the  area 
affected  by  erosion.  Because  of  the  great 
bend  in  the  river  opposite  the  city  the  force 
of  the  current  is  directed  toward  the  north- 
erly bank  and  this  is  the  natural  channel,  al- 
though the  channel  south  of  the  sand  bar  is 
of   almost   equal   size   and   volume. 

Various  methods  of  protection  were  con- 
sidered, one  being  a  series  of  deflecting 
dykes  placed  above  the  bend  in  the  river  to 
divert  the  current  into  the  southerly  channel. 
The  city  authorities  objected  to  this  plan, 
fearing  that  the  northerly  channel  would 
eventually  fill  with  silt  and  prove  detrimental 
to  their   freight  boat  trade. 

The  method  adopted  provides  for  a  brush 
mat  about  60  ft.  in  width  placed  on  a  2:1 
slope,  the  top  of  mat  being  10  ft.  above  the 
low-water  stage,  and  sunk  and  held  in  place 
by  rock.  The  sloped  bank  was  to  be  paved 
with   rock   to   the   top   of   bank.   Fig.   2.     The 
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work  was  undertaken  on  a  co-operative  plan 
as   follows : 

The  railway  company  purchased  and  de- 
livered upon  the  work  all  rock  required  and 
placed  spur  tracks  for  unloading  material. 
The  city  of  Williston  purchased  and  deliv- 
ered at  stations  on  the  railway  the  hrush  re- 
quired for  weaving  the  mat.  The  brush  was 
then  hauled  to  Williston  by  the  railway  com- 
pany free  of  charge.  The  U.  .S.  government 
graded  and  sloped  the  bank  and  furnished 
the  labor  required  for  weaving  and  sinking 
the  mat,  and  paved  the  upper  slope.  As 
there  is_  no  stone  quarry  available  near  Wil- 
liston, field  boulders,  which  are  plentiful  in 
the  vicinity,  were  used  on  this  work.  These 
were  purchased  from  farmers  living  near  the 
railway,  and  delivered  upon  the  right  of  way 
in   piles   convenient   for  measuring. 

The  rock  required  weighs  not  less  than  25 
lbs.,  nor  more  than  200  lbs.  and  averages 
about  100  lbs.  Spalls  and  rock  under  the  re- 
quired weight  which  were  delivered  were 
placed  at  the  lower  edge  of  the  mat  to  pro- 
tect it  from  the  scouring  action  of  the  cur- 
rent. 

The  city  awarded  the  contracts  for  brush 
under  the   following  specifications : 

All  brush  shall  be  straight,  live,  water,  white 
or  diamond  willows,  not  less  than  V-  in.  nor 
more  than  2^4  ins.  at  the  butt,  and  tfom  10  to 
25  ft.  in  length,  delivered  at  railway  stations. 
In  bundles  (rem  10  to  20  ins.  in  diameter, 
bound  in  at  least  two  places  with  wire  or 
binding  twine. 

The  bank  was  graded  by  team  outfit ;  cuts 
and  fills  were  made  to  balance  quantities. 
Spurs  for  unloading  material  were  laid  along 
the  top  of  the  bank  about  6-5  ft.  from  the 
edge. 

The  method  of  weaving  the  mat  on  barges, 
so  often  used  on  the  Jlississippi  River  im- 
provements, was  not  followed  in  this  case. 
The  work  was  carried  out  during  the  winter 
months  and  the  mat  was  woven  on  the  ice. 
.■\s  more  than  5.000  lin.  ft.  of  revetment  were 
needed,  the  work  required  two  winters,  or 
about  five  months'  actual  working  time.  Dur- 
ing the  first  season  3,075  lin.  ft.  were  con- 
structed between  points  A  and  B.  Fig.  1,  and 
a  pile  and  brush  crib  filled  with  rock  was 
built  to  serve  as  a  protection  for  the  up- 
stream end  of  the  revetment  until  the  comple- 
tion of  the  work..  During  the  next  winter 
the  revetment  was  extended  upstream  about 
•2,500  ft.  to  the  point  C.  Fig.  1. 

The  method  of  constructing  this  class  of 
revetment  is  as  follows :  Cables  anchored  to 
deadmen  at  the  upstream  end  are  laid  at  10 
ft.  intervals  and  the  mat  woven  on  top  of 
them.  Transverse  cables,  anchored  to  dead- 
men  back  of  the  upper  slope,  are  then  laid 
on  top  of  the  mat  at  10  ft.  intervals,  and  at 
all  intersections  they  are  clamped  together. 
The  cable  is  %-in.  strand  and  the  deadmen 
are  pile  heads  about  4  ft.  long. 

The  weaving  requires  no  special  skill  when 


directed  by  a  competent  foreman,  and  was 
done  by  inexperienced  men,  a  crew  consisting 
of  eight  men  and  helpers.  Work  on  the  mat 
is  started  at  the  upper  end  of  a  section  and 
proceeds  as  follows : 

A  bundle  of  willows  is  rolled  down  the 
slope  and  opened  by  a  helper,  who  hands 
the  brush  to  the  weaver  as  needed.  A  row  of 
five  willows  is  laid  in  a  diagonal  direction 
with  respect  to  the  cables,  with  the  butts  up- 
stream. On  top  of  these  another  row  of  five 
willows  is  laid  at  right  angles  to  the  !  ow  first 
placed.  These  operations  are  repeated,  the 
butts  of  each  row  of  brush  being  placed  un- 
der that  part  of  the  mat  already  woven,  and 
over  the  last  row  laid.  The  tops  of  the  brush 
turn  in  at  the  lower  edge  of  the  mat,  making 

Deadmen  bock  cfUpperSlope 
Deodmon  .' 


Ptit'ing  about  3l'Abme  Top  of  Mot 


Small  Rock  and  Spalls 

Fig.      3 — Sketch     Showing     Appearance      of 
Woven    Mattress   for    Bank    Protection. 

a  roll  edge,  and  the  completed  mat  presents 
a   "herringbone"  appearance.   Fig.  3. 

As  the  mat  is  woven  rock  is  placed  on  the 
lower  edge,  and  the  ice  cut  away  a  few  feet 
outside  this  edge.  More  rock  is  then  placed 
on  the  mat  between  the  upper  edge  and  the 
shore  line,  thus  weighting  it  down,  after 
which  sufficient  rock  is  placed  entirely  to 
cover  and  sink  the  mat.  Above  this  rock 
the  paving  is  started  and  continued  to  the 
top  of  the  slope.  The  paving  is  about  1%  ft. 
thick.  The  mat  is  flexible,  and  fits  any  de- 
pressions in  the  river  bed. 

An  ice-jam  occurred  at  the  close  of  the 
work  on  the  upstream  section  in  1010.  A 
w-ing  dam  1.50  ft.  long  was  being  constructed 
at  C.  Fig.  1,  to  serve  as  a  permanent  pro- 
tection to  the  upper  part  of  the  revetment. 
All  the  piles  were  driven  for  the  dam  and  a 
portion  of  the  crib  was  framed  ready  to  sink 
when  the  ice  began  to  break  up,  early  in 
March.  The  water  and  ice  rose  to  about  1  ft. 
below  the  top  of  the  piling  and  moved  in  a 
mass  that  tore  out  the  crib  and  piling.  It  is 
doubtful  whether  any  timber  structure  could 
have   been   built   which    would   have    resisted 


the  pressure  of  this  jam  as  the  ice  was  a 
solid  mass  and  about  2%  ft.  thick.  The  wing 
dam   was   not   rebuilt. 

.•^fter  the  ice  broke  up  the  water  rose  so 
that  a  depth  of  6  ft.  extended  over  the  flats 
at  the  upper  end  of  the  revetment,  and  ice 
piled  up  along  the  bank.  When  the  water 
receded  this  ice  slid  back  into  the  channel 
carrying  considerable  paving  with  it,  and  the 
bank  was  somewhat  damaged  by  the  overflow 
cutting  small  channels  in  the  upper  part  of 
the  slope.  The  mat  as  a  whole  was  practi- 
cally undamaged  by  the  high  water,  and  nec- 
essary repairs  were  made  at  once  in  order  to 
be  prepared  for  the  usual  June  flood  stage. 

The  summer  high-water  carries  consider- 
able silt  and  this  has  settled  into  the  crevices 
between  the  rocks,  making  the  paving  practi- 
cally a  solid  mass. 

This  class  of  revetment  has  proven  quite 
satisfactory,  and  the  cost  of  maintenance  has 
been  low.  The  same  method  is  to  be  used 
by  the  Great  Northern  Ry.  at  Snowden, 
Mont.,  with  the  following  changes : 

The  width  of  the  mat  is  to  be  increased 
from  60  ft.  to  75  ft.  and  the  bank  will  be 
graded  on  a  2%  to  1  slope.  It  is  considered 
that  the  settlement  of  the  mat  will  be  much 
less  on  this  slope  with  the  greater  width  of 
mat  on  solid  ground  than  where  cut  and  fill 
quantities   balance. 

Figures  are  not  available  for  the  cost  of 
the  first  season's  work  at  Williston.  The 
cost  of  the  upper  2,500  ft.  was  about  $14.67 
per  100  sq.  ft.  of  revetment,  based  on  a  mat 
60  ft.  wide,  and  the  paving  extending  an 
average  of  32  ft.  above  the  top  of  mat.  Ap- 
proximate costs  for  each  class  of  work  are 
as  follows : 

Purchasing  and  delivering  rock,  $8.09  per 
100  sq.  ft.  revetment:  contract  price  for  rock, 
$3  per  cord,  averaging  60  mile  haul ;  purchas- 
ing and  delivering  brush,  $1.74  per  100  sq. 
ft.  revetment ;  contract  price  for  brush,  $1.95 
per  cord,  averaging  11  mile  haul;  grading 
bank,  weaving  mat,  and  paving  slope,  $4.33 
per  100  sq.  ft.  revetment ;  labor  and  material 
furnished  for  unfinished  wing  dam  which 
washed  out,  $0.51  per  100  sq.  ft.  revetment. 

SUMMART. 

Rock     $  S.09 

Brush    1.74 

Mat    and    paving 4.33 

\\'ing    dam    0.51 

Total  approximate  cost,  per  100  sq.  ft...?14.67 

The  high  cost  of  rock  is  explained  by  the 
fact  that  it  was  hauled  during  the  winter 
months  when  days  were  short,  and  rock 
train  must  not  delay  scheduled  trains.  Many 
of  the  rock  piles  were  covered  with  snow 
and  it  was  necessary  that  piles  should  be  be- 
low the  level  of  the  rails  to  avoid  snow 
trouble  to  the  track  department. 

The  revetment  w-ork  was  carried  out  by 
the  United  States  War  Department,  under  the 
direct  supervision  of  Mr.  O.   P.  Lilly. 
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A  Traveler  for  Erecting  Bridge  Spans 

of  Variable  Dimensions  and 

Weights. 

The  gantry  travekr  is  the  almost  universal 
device  for  erecting  truss  bridges  of  consid- 
erable size.  These  travelers  have  of  late 
years  nearly  always  been  constructed  of  steel, 
and  an  individual  traveler  has  been  consid- 
ered necessary  for  each  greatly  different  size 
of  bridge  spans.  Naturally  this  repeated  du- 
plication of  what  was  really  a  tool  or  ma- 
chine of  frequent  use  has  not  been  regarded 
with  complacency  by  the  large  bridge  erect- 
ing companies.  They,  however,  have,  until 
the  erection  of  the  Sewickley  Bridge,  made 
no  attempt  in  designing  erection  travelers  to 
get  away  from  the  burden  and  expense  of  a 
new  traveler  for  every  new  structure,  except 
in  so  far  as  they  could  make  use  of  parts  of 
an  older  traveler  in  building  a  new  one.     At 


the  Sewickley  Bridge  it  was  determined  to 
take  a  new  step  and  if  possible  design  a  trav- 
eler adapted  for  the  erection  of  spans  of  va- 
riable dimensions  and  weights.  The  out- 
come was  the  traveler  illustrated  in  the  ac- 
companying drawings  and  described  in  a 
paper  entitled  "The  Sewickley  Cantilever 
Bridge  Over  the  Ohio  River,"  read  by  Mr.  A. 
W.  Buel,  on  Nov.  20,  before  the  .American 
Society  of  Civil  Engineers  and  published  in 
the  Societv  "Proceedings,"  Vol.  XXXVIII, 
p.  1057. 

.A  diagram  elevation  of  the  Sewickley 
Bridge  is  given  by  Fig.  1.  It  may  be  noted 
that  this  bridge  is  exceeded  in  span  length 
Iiv  only  four  cantilever  l)ridges  in  the  United 
States:   these  are; 

Rlackwell's  Island  Bridge 1,1S2  ft. 

Wahash   Bridge    S12  ft. 

Memphi.s   Bridge    i 790  ft. 

Beaver  Bridge    769  ft. 

The   weight   of   the   Sewickley    Bridge     is, 


however,  3.48  tons  per  linear  foot  of  bridge, 
which  is  unusually  great.  The  bridge  is  also 
notable  for  a  number  of  its  details  as  well  as 
for  the  design  of  the  erection  traveler,  which 
is  described  as  follows : 

Figure  2  shows  the  general  elevations  of 
this  traveler,  together  with  the  extension  on 
top,  designed  for  the  erection  of  the  towers. 

The  shoes  which  carry  the  boxes  of  the 
main  wheel  journals  and  the  pins  connecting 
the  lower  ends  of  the  wings  can  be  adjusted 
for  panel  lengths  varying  by  6  ins.  For  the 
Sewickley  Bridge,  it  was  bolted  up  for  panels 
37  ft.  6  ins.  long.  The  maximum  reach  is 
two  40-ft.,  and  the  minimum  two  24-ft.  panels. 
For  two  32-ft.  panels,  one  of  the  Ui-ft.  sec- 
tions of  sill  would  be  removed  and  the  cen- 
ter shoe  shifted  to  the  center  of  the  remain- 
ing 16- ft.  section.  For  two  24-ft.  panels,  the 
other  I6-ft.  section  would  be  removed.  The 
projection  of  the  sills  beyond  the  ends  is  thus 
kept  within  8  ft.  3  ins.    The  traveler  may  be 
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and   lying   down   flat,   they   can  be   supported       make-up    was    determined    by    the     stock     on       tions. 


Pig.      1— Diagram       Elevation      of      Cantilever      Bridge    Over    the    Ohio     River    at     Sewickley.      Pa. 


Section 
AT  Tower 


on  one  point  at  their  center.  This  provision 
was  made  so  that  tliey  might  be  tripped  up 
from  the  bottom  pin  with  a  tackle  made  fast 
to  one  point. 

The  longitudinal  spacing  in  the  wings  is 
uniformly  5  ins.  from  end  to  end,  with  2% 
in.  edge  distance  at  the  ends  of  the  sections, 
and  bolts  are  used  instead  of  rivets  through- 
out all  sections  whei'e  the  transverse  girders 
might  come.  This  permits  the  height  from 
traveler  rail  to  transverse  girders  to  be  ad- 
justed to  any  distance  up  to  about  95  ft.,  by 
variations  of  o  ins.  The  capacity  of  the  trav- 
eler is  sutificient  to  permit  the  addition  of 
other  sections  of  wings,  so  that  the  clear 
height  could  be  extended  up  to  about  125   ft. 

The  transverse  box  girders  have  open  lat- 
tice in  their  center  10-ft.  panels  and  solid- 
plate  webs  in  the  end  panels.  The  latter  are 
engaged  by  another  set  of  web-plates  with 
separate  flange-angles,  arranged  to  bolt  on 
the  outside  of  the  center  section.  The  holes 
in    both    sets    of    web-plates    are    punched,    so 


hand.  Open  holes  were  provided  in  the  webs 
to  fix  the  saddles  and  prevent  them  from 
sliding  longitudinallv  when  drifting  a  load. 
Open  holes  were  also  provided  in  the  end  dia- 
phragms for  bolting  on  brackets  to  carry 
Chicago  boom  seats.  These  booms  were  used 
to  set  the  top  lateral  system  between  L's  and 
L'l-,  after  the  traveler  had  moved  forward, 
and  also  to  assist  in  supporting  one  end  of 
the  upper  chord,  (VL'n,  Fig.  1.  The  load- 
ing girders  were  riveted  up  complete  at  the 
shop,  but  it  proved  so  difficult  to  handle  them 
that,  before  taking  down  the  traveler  on  the 
north  side,  the  rivets  connecting  them  through 
the  diaphragiu  were  cut  out  and  bolts  were 
substituted  when  they  were  set  up  again  on 
the  south  side.  This  reduced  the  weight 
necessarv  to  handle  at  one  time  to  about  one- 
half. 

The  most  difficult  adjustment  to  work  out 
was  that  of  the  longitudinal  struts,  Fig.  3. 
The  center  section  of  these  struts,  which  is 
2  ft.  3%   ins.  deep  and  7  ft.  9  ins.  wide,  back 


The  only  parts  of  this  traveler  which  are 
not  adjustable  for  spans  of  different  dimen- 
sions are  the  1%-in.  round  lateral  and  longi- 
tudinal sway  rods.  It  was  considered  prefer- 
able to  avoid  complications  incident  to  intro- 
ducing adjustments  of  wide  range  in  these 
rods  because  it  is  very  simple  to  make  new 
pieces  for  the  short  ends,  and  the  discarded 
pieces  will  be  good  stock  which  can  be  read- 
ily reworked. 

The  eight  saddles  for  the  main  hoists  were 
designed  50  as  to  travel  on  the  loading  gird- 
ers with  four  wheels  on  two  axles,  and  two 
of  them  were  thus  constructed.  The  other 
six  were  constructed  with  cast  shoes  and  two 
3%-in.  pins  to  transmit  the  load  to  the  girders. 
These  pins  are  identical  with  the  axles  of  the 
two  fitted  with  wheels,  so  that  they  can  be 
used  either  with  wheels  or  with  stationary 
shoes. 

The  twelve  main  traveler  wheels  were  made 
with  cast-iron  centers  or  treads  and  double 
steel-plate   flan.ges,   riveted  through,   and  with 
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Fig.     2 — General      Elevations     and     Plans     of    Adjustable     Gantry     Traveler     for     Sewickley     Bridge. 


that  they  can  be  bolted  in  any  position  to  give 
clear  widths  of  from  30  ft.  3  ins.  to  49  ft.  3 
ins.  between  the  traveler  wings.  For  the 
Sewickley  Bridge,  they  were  set  at  40  ft.  3 
ins.   clear.     It  is   intended   that   these  adjust- 


lo  back  of  angles,  telescopes  into  the  two  end 
sections,  which  are  3  ft.  deep  and  8  ft.  7  ins. 
wide,  back  to  back  of  angles,  eight  clip  angles, 
3%x3y2x%  in.  and  13V4  ins,  long,  at  each 
end,    providing   a    good    long   connection    and 


7-in.  journals,  calculated  to  carry  the  maxi- 
mum load  when  lifting.  These  wheels  gave 
good  service  and  no  trouble.  The  two  Mundy 
hoisting  engines,  one  on  each  side,  had  three 
drums   and    four   spools   and   were  set   up  on 
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the  sills  in  the  forward  bay,  the  longitudinal 
sway-rods  being  omitted  in  this  bay.  It  was 
intended  to  use  blocking  between  the  sills  and 
the  traveler  track  under  the  engines,  because 
the    sills    were    not    sufficiently   stiff   to    carry 


braced  back  to  the  girders,  which,  with  an 
extension  section  on  the  rear  wing  braced 
back  to  the  center  wing  and  a  batter  post 
from  the  same,  formed  a  gallows  frame  cen- 
tered  over  the    trusses.      Extensions    of    the 


the  main  hoist  saddles  and,  for  the  lighter 
hoists,  at  other  points  on  the  upper  deck. 
With  electric  equipment,  a  controller  cage, 
located  so  as  to  give  the  best  field  of  view, 
would  be  installed  in  the  wings. 


PT" 


11-5 


.^57-5  ij  fQ  gof  Columns 

Fig.   3 — Telescoping    Longitudinal    Struts   for    Gantry    Traveler. 
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Section  BB 


them  when  working.  In  place  of  the  block- 
ing, an  extra  pair  of  smaller  wheels  was  after- 
ward placed  under  the  engines  on  each  side. 
This  improvement  was  made  by  the  erection 
department. 

The  traveler,  as  set  up  for  the  Sewickley 
Bridge,  cleared  the  upper  chord  panel  points. 
8  and  12,  but  was  not  high  enough  to  reach 
the  pins,  t's.  t'lo,  and  Un.  The  bridge  com- 
pany wished  to  avoid,  if  "ossible,  the  risk 
incident  to  ringing  boom  derricks  at  the  ele- 
vation of  the  top  of  the  traveler.  The  lifts 
at  this  point  were  quite  heavy,  the  lower  sec- 
tions of  the  tower  weighinP'  more  than  34  tons 
and  the  upper  sections  more  than  31  tons 
each.  The  eye-bars  for  each  panel  of  the 
upper  chord  at  the  tower  weighed  more  than 
1.3  tons.     To  meet  this  part  of  the  problem. 


beams  forming  the  top  of  this  gallows  frame 
provided  attachments  for  light  hoists  to  han- 
dle the  pins,  driving  rams,  etc.  Supports  for 
scaffold  platforms  were  also  arranged  at  a 
convenient  height.  The  efficiency  of  this  de- 
vice met  all  expectations. 

This  traveler  was  designed  for  loads  of  50 
tons  at  each  of  the  si.x  wings  at  one  time,  in 
addition  to  its  own  weight  and  equipment. 
The  saddles  for  the  main  hoist  were  also  de- 
signed for  loads  of  50  tons.  The  loading 
girders  are  good  for  23.3  tons  at  the  center 
of  a  37.5-ft.  span,  and  fore  more  than  50  tons 
on  the  outlook  at  a  point  4  ft.  from  the  cen- 
ter of  support.  The  heaviest  piece  in  the 
Sewickley  Bridge  was  the  lower  section  of 
the  towers,  which  weighed  a  little  more  than 
34  tons. 


Methods  of  Constructing  Two  Bridge 
Abutments  Located  Over  a  Tun- 
nel. With  Some  Cost  Data. 

(ST.\FF    ARTICLE.) 

The  sub-Structure  for  the  bascule  bridge 
now  under  construction  over  the  Chicago 
River  on  the  line  of  Washington  St.,  Chicago, 
is  located  directly  over  a  double  track  street 
car  tunnel.  It  was  necessary,  therefore,  to 
design  the  foundations  so  that  they  would 
not  bear  on  the  tunnel  roof  and  yet  would 
safely  carry  the  heavy  bascule  structure  shown 
by  Fig.  1.  Figure  2  shows  the  manner  in 
which  the  task  was  accomplished. 

The  foundations  were  designed  to  span  the 
tunnel  and   rest  on  concrete  columns  carried 
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Fig.  1 — General   Elevation  of  the  Washington  Street    Bridge  at  Chicago. 


an  extension  was  built  on  the  rear  end  of  the 
traveler,  as  illustrated  on  Fig.  2.  The  load- 
ing girders  were  shifted  toward  the  center  to 
clear  the  trusses,  and  carried,  on  their  7-ft. 
outlook   or   overhang,     a     pair     of     columns 


In  designing  the  loading  girders  and  main 
hoist  saddles,  some  consideration  was  given 
to  the  possibility  of  future  electric  equipment, 
and  it  is  thought  that  there  will  be  no  diffi- 
culty   in    installing   electric    hoists    on   top   of 


<lown  to  firm  material  on  each  side  of  the 
tunnel  masonry.  The  original  plans  called  for 
four  columns  under  eaclt  abutment  corner, 
each  column  to  be  5  ft.  in  diameter.  Later  it 
was  decided  to  build  one  large  column  at  each 
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TABLE   I.— ESTIMATED    QUANTITIES. 
Excavation,    cu.    yds 5'5?5 


6,000 
10.009 
6,000 
7.000 
6.50O 


Dredging,   cu.   yds 

Oal5   timber,    ft.    B.M 

Pine  timber,   ft.   B.M 

Oali  piles  delivered,   lin.  ft 

Piles   driven,   lin.    ft 

Portland  cement  concrete,  1:3:5  mix- 
ture, in  piers,  pit  construction  and 
abutment,    cu.    yds 2,400 

Portland  cement  concrete,  1:3:5  mix- 
ture, in  piers,  and  pit  construction,  cu. 
yds 50 

Portland  cement  concret.  1:3:5  mix- 
ture, in  curb  walls,  sidewalks,  curbs 
and  stairs,  including  excavation,  cu. 
yds SOO 

Portland  cement  mortar  for  waterproof- 
ing of  pit  construction,  cu.  yds 310 

Cylinder  foundations  complete,  cu.  ft 4S,000 

Iron  or  steel  rinss  in  cylinder  foundations 

left   in  place,   lbs 50,000 

Iron  or  steel  rings  in  cylinder  foundations 

used  and  afterwards  removed,  lbs 60,000 

Reinforcing  steel  in  concrete  in  cylinder 
foundations,  piers  and  pit  construction, 
lbs 170.000 

Erection  of  steel  furnished  by  contractor 
for  superstructure,    lbs 190,000 

Structural  steel  furnished  and  built  in 
place,   lbs 10,000 

Filling  in  east  approach,  cu.  yds 1,000 

Cedar  block  pavement,   sq.   yds 1,000 

Sewer,  3  ft.  diameter,  brick,  lin.  ft ISO 

Sewer,  2  ft.  diameter,  brick,   lin.  ft 30 


E.hml 


Graaciinis  Top  of  Roggmu 


^Trunnion  El>ld'i' 


jacks  for  each  bent,  and  were  left  in  place 
until  the  removal  of  the  cofferdams. 

Before  beginning  the  work  on  the  shafts, 
the  area  covered  by  each  pier  had  to  be  ex- 
cavated to  a  point  about  ITV'a  ft.  below  the 
river  level.  Figure  4  shows  the  work  at  this 
stage  in  the  west  pier.  The  old  brick  arch, 
and  bulkhead  within  it,  are  shown.  This 
bulkhead  was  built  to  facilitate  the  construc- 
tion of  the  present  tunnel.  The  brickwork  and 
other  old  masonry  which  required  removal 
were  broken  up  by  means  of  hand  hammer 
drills  and  small  charges  of  explosive.  The 
loose  material  was  loaded  into  buckets  and 
handled  by  derricks  into  dump  scows  which 
were  towed  eight  miles  out  into  Lake  Mich- 
igan  and  dumped. 

When  the  area  was  excavated  and  timbered 
as  shown  in  Fig.  4,  a  pile  driver  was  rolled 
onto  the  cribbing  and  placed  in  position  for 
driving  the  steersheeting  around  the  sites  of 
the  concrete  shafts.  These  shafts  were  lined 
with  interlocking  steel  sheeting,  extending 
from  about  — 18  City  Datum  to  about  — 48 
City  Datum.  The  shafts  were  made  rectangu- 
lar in  shape  and  belled  out  at  J:he  base  and 
were  carried   down  to  about  ■ — 57   C.   D.  and 

~\El.lld60 


river  on  March  22,  1912.  The  sinking  was 
carried  on  by  three  men  on  a  pier  using  clay 
knives  and  placing  the  clay  in  a  small  bucket 
which  was  pulled  up  by  a  winch  and  dumped 
into  a  scow.  The  Commonwealth  Edison  Co.'s 
building  abutted  these  piers  on  the  south  side 
of  the  west  bridge  pier  and  the  piers  filled 
the  space  between  the  building  and  the  tunnel 
walls.  It  was  necessary  to  place  the  building 
on  jacks,  and  in  addition  to  the  jacks  a  line 
of  sheet  piling  was  placed. 

The  work  of  concreting  began  on  March  25, 
1912.  The  concrete  materials  were  brought 
on  deck  barges  alongside  the  cofferdams  and 
wheelbarrows  were  used  to  unload  the  barges 
into  the  mixer.  The  mixer  was  placed  upon 
the  cribbing  over  the.  site  of  the  pier  and  the 
concrete  was  dumped  directly  into  the  shafts 
or  through  chutes  into  place.  The  mixers 
were  moved  around  on  the  cribbing  so  that 
they  might  discharge  as  directly  as  possible 
into  place.  Figure  3  shows  a  mixer  set  for 
the  west  pier  work,  where  the  concrete  is  be- 
ing handled  from  the  mixer  to  the  forms  by 
means  of  a  bottom  dump  bucket. 

The  accompanying  Table  I  shows  the  labor 
and  plant  distribution  in  hours  of  work  for  the 
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Fig.   2 — Sections   Showing    Design   of   Bridge    Piers  Supported  Over  the  Washington   Street    Tunnel. 


of  the  four  corners  instead  of  four  5-ft.  col- 
umns. This  was  found  to  be  more  practical, 
as  the  single  pier  could  be  sunk  much  more 
rapidly  than  four  small  ones  and  could  be  pro- 
tected  more   easily   with    steel   sheet   piling. 

The  bridge  pier  supported  by  these  columns 
consists  of  a  concrete  box  as  shown  by  Fig. 
2.  In  each  cross  wall  of  this  box  two  struct- 
ural steel  trusses  are  located.  These  form 
the  reinforcing  necessary  in  these  walls  for 
spanning  the  tunnel.  The  trusses  are  shown 
in  the  drawings  and  in  the  view.  Fig.  3. 

The  construction  work  was  begun  on  Au- 
gust 2.5.  1911,  and  was  completed  about  the 
middle  of  June,  1912.  The  contractor  was  re- 
quired to  remove  a  portion  of  the  old  dock, 
an  old  pumphouse  which  had  been  used  for 
the  original  Washington  St.  tunnel,  and  parts 
of  piers  for  an  old  viaduct.  The  arch  of  the 
original  tunnel  which  remained  above  the  pres- 
ent tunnel  was  also  required  to  be  removed 
at  the  sites  of  the  piers.  A  limited  amount  of 
dredging  was  necessary  as  the  river  channel 
was  dredged  a  year  previously  and  the  roof 
of  the  old  tunnel  in  the  navigable  channel  had 
been  removed. 

The  cofferdams  were  built  out  from  the 
shore  around  each  pier  site.  They  were  built 
of  two  rows  of  piles  and  sheeting,  filled  be- 
tween with  clay,  e.xcept  over  the  new  tunnel 
structure,  where  clay-filled  cribs  were  used. 
The  clay  was  dredged  from  the  river  with  a 
dipper  dredge  and  dumped  directly  into  the 
cofferdam.  To  support  the  tunnel  roof  which 
had  to  bear  the  heavy  crib  cofferdam  and  clay 
rill,  heavy  timber  bents  were  built  in  the  tun- 
nel and  placed  along  the  center  line  of  the 
tunnel  between  the  car  tracks.  The  bents 
were  made  adjustable  by  three  50-ton  screw 


founded  in  hard  pan.  The  excavation  of  the 
shafts  was  commenced  on  Dec.  7,  1911,  and 
they    were    completed    on    both    sides    of    the 


entire  job.  These  figures  have  been  com- 
piled from  the  daily  city  reports  on  the  work. 
The  approximate  quantities  of  materials  used 


TABLE  II.— SHOWING  DISTRIBUTION  OF  HOURS  WORKED  BY  MEN  AND  PLANT.  AND 

TOTAL  COST. 

<u  2  °* 

"  «  ti  5  o        _c 

w  *-*                     ^           Tz           ■*^     H                .         c            rf         ffl*j      .  ♦- 

o           *:            -r            >            t-     cr.-:            t-        6fi           7*,         « *     c  c  - 

K"       P.          U          B          O    to""          M       0           S        Q**    ft  H" 

Superintendents    664            S          16          16 496     $      528.00 

Foremen     S        236        224     1,418        680       24          88        ...     1,407       40       32  2,078.50 

Timekeeper     700            8          24          16 992     522.00 

Watchmen 4,56S        2  162     2,019  00 

Tugs     12        30.00 

Dump    scows 56        912         5S0..S0 

Deck    scows 128        496        360 40     ...  512.00 

Derricks     104        104        742        520       24        16     755.00 

Derrick    crew 40        ...          16 .          ...  28  00 

Float   derrick 16          (0          64        100            8     '•48  00 

Float  derrick  crew 64        272          32         "  184  00 

Pile    drivers 16          40     1,469        400        144 .' . .      '72     '.'.'.  1,070.50 

Pile    driver    crew 136        376     7,470        440        144 880     ...  4.723  00 

Dredges    68        165        137         1. 110.00 

Dredge    crew 6S0        530        1,130        1,170.00 

Concrete    mixer 152 95  oo 

Engineers    76        288     2,435     1,016       16          16        ...          32     3,395.00 

Firemen    S8        292     1,784        866       16          24        ...          27     1,544  50 

Winchmen     S        184     1,564        640       16          16        ...          16     1,222.00 

Machinists     72        ...          56          32 16     110.00 

Masons    .                      12"  73  20 

Carpenters     96     1,148     3,540     3,440     5.4S0     ...        368        '24        568     '40     "s  9.562'.80 

Laborers     320        224     2,310  28,847  10,710     ...     1,945        ...         176     120     128  17,912.00 

Iron    workers 48        24        214     256        405  50 

Divers          16        132            4        3S0  00 

Divers'    help 40        ig  00 

Electricians     gg          jg     '.'.'.         "$     '"      '.'.'  8400 

Pumps     472        568        184          40 iss'oo 

Compressor    le        264          IB 7400 

Drillers    32  issX 

Finishers :;       ;;:       ;;:       ;;;    ;;;    -jj  J^;»^ 

Total  estimated  labor  and  plant  cost.  $50  648.60 
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in  the  construction  are  shown  in  Table  I. 
The  daily  reports  on  the  work  made  by  the 
engineers  in  charge  for  the  city  are  for  the 
purpose  of  determining  the  progress  of  the 
work  for  reference  in  case  of  subsequent  dis- 


consideration,    and    after    considerable    study, 
the   accompanying  design   was  worked   out. 

There  were  nine  rooms — four  in  one  bat- 
tery and  five  in  the  other — separated  by  18-in. 
brick  walls.     Four  of  the  rooms  were  17  ft. 


a  change  in  temperature  of  over  150°,  and 
has  not  shown  a  crack  other  than  the  craz- 
ing of  the  entire  surface,  which  no  doubt 
would  have  been  prevented  by  the  application 
of   a   good   roofing  material. 


Fig.  3 — View  During  Concrete  Work  on  West 

Pier   Showing  Steel   Trusses  for  Reinforcing 

Pier    Walls    Spanning    the    Tunnel. 


Fig.  4 — View  Showing   Excavation  for  Main 

Piers    and    Roof    of    Original    Tunnel    Which 

Was   Removed. 


putes.  The  number  of  men  on  the  different 
parts  of  the  work  and  the  time  worked  is 
given.  The  plant  used  each  day  is  also  record- 
ed with  the  number  of  hours  worked..  It  will 
be  recognized  that  from  this  information  alone 
it  is  not  possible  to  carry  out  the  unit  costs. 
A  study  of  the  table  will  convey,  however,  a 
good  idea  as  to  the  amount  of  work  required 
for  the  various  divisions  of  the  work. 

The  practice  of  keeping  an  account  of  the 
machines  is  a  good  one.  In  this  case  it  has 
not  been  carried  out  far  enough  to  prove  its 
value,  but  it  is  reasonable  to  assume  that  a 
record  of  the  work  of  a  machine  will  show 
its  economic  value  in  construction  work  in 
the  same  way  that  a  similar  record  will  show 
the  value  of  the  work  of  an  individual.  Men 
who  keep  cost  data  too  often  neglect  to  in- 
clude the  work  of  machines. 

The  sewer  work  mentioned  in  Table  I  con- 
sisted in  diversions  of  existing  sewers  around 
the  sites  of  the  work. 

The  contractor  for  the  work  was  the  Fitz- 
Simmons  &  Cornnell  Dredge  &  Dock  Co.,  of 
Chicago. 


Method  of  Constructing  a  Reinforced 
Concrete  Roof  for  a  Dry  Kiln. 

Contributed   by   F.   M.   Hill,   Hattiesburg,    Miss. 

Several  years  ago  the  writer,  who  was 
then  in  charge  of  the  reconstruction  of  a 
large  saw  mill  plant,  was  called  upon  to  put 
a  concrete  roof  on  the  dry  kilns.  For  the 
benefit  of  those  not  familiar  with  saw  mill- 
ing equipment,  it  may  not  be  out  of  place 
to  explain  that  so  far  as  being  a  building 
goes,  a  dry  kiln  is  nothing  more  nor  less 
than  a  long,  rectangular  room,  enclosed  by 
two  parallel  walls  and  a  roof.  The  doors 
are  at  the  ends,  and  occupy  the  entire  cross 
section   of   the   room. 

Green  lumber  is  "iled  on  small  cars  and 
run  in  at  one  end,  dried  by  steam  radiation 
or  otherwise,  and  run  out  at  the  other  end. 
The  temperature  varies  with  different  sys- 
tems of  drying,  but  is  often  run  up  to  300°  F. 

It  will  be  readily  seen  that  with  this  tem- 
perature and  the  immense  amount  of  moisture 
which  is  evaporated  from  the  lumber,  a 
wooden  roof  structure  is  at  best  temporarT,-, 
and  the  frequent  renewals  make  its  up- 
keep a   source   of   considerable   expense. 

On  account  of  the  wide  variation  of  tem- 
perature to  which  such  a  roof  would  be  ex- 
posed, the  matter  of  expansion  strains  was 
a  prominent  feature  to  be  considered  in  the 
design.  Examination  of  several  flat  slab  roofs 
on  the  kilns  of  other  mills  showed  very  clearly 
the    importance    of    taking    this    feature    into 


clear  between  walls  and  five  were  21  ft., 
all   being   130   ft.  long. 

The  design  of  the  reinforced  roof  consists 
essentially  of  girders  running  across  the 
rooms  at  intervals  of  about  15  ft.,  carrying 
a  light  arch  from  girder  to  girder.  This 
arch  was  made  4%  ins.  thick  at  the  crown, 
i^  ins.  at  the  spring,  and  had  a  rise  of 
12  ins.  The  girders  were  reinforced  with 
square  twisted  steel  rods  in  the  usual  man- 
ner, and  the  arches  with  No.  32  A.  S.  &  W. 
Co.  "Triangle  Mesh"'  running  the  entire 
length  of  the  roof. 

The  roof  over  each  kiln  was  separated 
from  that  on  the  next  by  a  vertical  joint,  but 
the  girders  were  made  continuous  across  the 
entire  battery  of  kilns.  This  allows  each  roof 
to  expand  and  contract  independently,  and 
at  the  same  time  effectually  ties  the  entire 
building   together. 

The  roof  drainage  is  taken  care  of  by  pitch- 
ing the  entire  roof  1  in.  in  10  ft.  in  the 
direction  of  the  girders,  to  carry  the  water 
to  the  sides  of  the  building,  where  it  is  con- 
veyed to  the  rear  (lower)  end  by  a  con- 
cealed gutter. 

It  was  the  original   intention   to  cover  this 


The  cost  compared  very  favorably  with  bids 
we  had  on  other  designs,  being  about  33  cts. 
per  square  foot,  or  approximately  $15  per 
cubic  yard,   including  the  reinforcement. 

The  view.  Fig.  1,  shows  the  roof  complete 
over  one  room,  and  the  forms  and  reinforce- 
ment in  place  for  two  others  in  the  fore- 
ground. The  drawing,  Fig.  2,  shows  the 
roof  for  another  kiln,  but  the  only  difference 
is  that  in  the  work  illustrated  the  entire  kiln 
is  concrete,  while  in  the  original  work  the 
roof    was    set    on    existing   brick    walls. 

Figure  3  shows  a  time  sheet  which  I  de- 
vised and  which  I.  use  on  all  my  contract 
work.  This  one  is  taken  at  random  from 
my  file  and  shows  the  way  the  foremen  turn 
them  in.  The  foreman  is  required  to  fill 
out  this  sheet  every  night  and  mail  it  to  me. 
He  keeps  a  carbon  copy  on  the  job.  It  will 
be  noted  that  I  am  able  to  tell  instantly  from 
this  sheet,  not  only  what  the  total  labor  cost 
of  the  job  has  been  up  to  the  night  before, 
but  what  the  day's  cost  was,  and  also  what 
each  different  class  of  work  has  cost.  On 
jobs  where  there  are  several  different  build- 
ings, I  have  the  sheet  ruled  and  printed  to 
show  each  building  separately.     This  makes  a 


Fig.    1 — View   Showing    Reinforced    Concrete    Roof  for   Dry   Kilns   Under   Construction. 


roof  with  a  tar  and  gravel  roofing,  but  when 
it  was  found  that  it  did  not  leak  at  all.  even 
in  the  hardest  rains,  this  idea  was  abandoned, 
and  tlie  roof  stands  today  without  any  pro- 
tection  except   its   trowelled   finish. 

This  roof  has  now  been  in  continuous  serv- 
ice  for   four  years,  being   subjected   daily  to 


longer  sheet,  but  it  is  never  long  enough  to 
be  cumbersome. 


Extensive  harbor  work  is  being  planned 
at  Nieuport,  at  the  mouth  of  the  Vscr  river, 
Belgium.  At  present  the  water  from  the  in- 
terior   flows    into    the    harbor    through    five 
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locks,  but  a  diversion  is  to  be  formed  to 
make  it  flow  into  the  sea  direct.  Tlie  exist- 
ing floating  basin  is  to  be  lengthened  and 
improved  by  the  construction  of  ferro-con- 
crete  landing  stages,  and  a  second  headlock 
will  he  provided  so  as  to  form  a  chamber  lock 
permitting    vessels    to    enter    or    leave    at    all 


meters  from  the  present  position.  The  chan- 
nel will  be  deepened  to  a  depth  of  6  to  8 
meters.  The  estimated  cost  of  these  im- 
provements is  $1,000,000. 


souri  Pacific  R.  R.,  4th  vice-president ;  E.  F. 
Chandler,  Henry  L.  Sloan  and  C.  W.  Fleming 
to  the  board  of  governors. 


The  annual  meeting  of  the  American  Society 
of  Engineer  Draftsmen  was  held  in  Teachers' 


The   largest   bridge  in   Germany   is   planned 
by    the    Hessian    government    for    the    Rhine 


Front  Elevation  With  £Without  Indianapolis  Door 


/^7-o -- 

CR05S  Suction  THR0U6H  Crown  or  Roof  Arch 


Side:  Elevation 


-IZO-0 — 

LONSTUDINAL    SECTION 


Fig.   2 — Details   of   Reinforced   Concrete    Dry    Kiln. 


states  of  the  tide.  Improvements  are  also 
to  be  carried  out  in  the  roadstead  of  the 
port  in  order  to  give  the  entrance  of  the 
channel  a  width  of  about  ISO  meters.  The 
western  jetty  will  be  lengthened  seaward  by 
loO  meters,  and  the  eastern  one  will  be  en- 
tirely reconstructed  at  a  distance  of  about  30 


College,  Columbia  University,  Tuesday,  Oct.  1. 
Officers  elected  for  li)13  were:  Professor 
Charles  \Vm.  Weick  of  Columbia  University, 
president;  William  B.  Harsel,  1st  vice-presi- 
dent ;  Chas.  A.  Clark  of  the  Crocker  Wheeler 
Co.,  '2nd  vice-president;  C.  B.  J.  McManus. 
:ird  vice-president;  L.  T.  Maenner  of  the  Mis- 


livcr  near  Rudesheini.  It  will  be  about  two- 
ihirds  of  a  mile  in  length,  and  will  carry  a 
double  railway  track  and  adjacent  footw'ays. 
The  estimated  cost  of  the  project  is  $2,350,- 
I  00.  Prussia  is  expected  to  contribute  $505,- 
000  of  this  cost,  Ilesse  $480,000,  and  the  Im- 
perial   government   the    remainder. 


F.    M.    HILL,    Engineer    and    Contractor. 
Hattiesburg,  Miss. 

Newman   Lbr 
Date 

Co.    No.  3  Dry   Kiln. 
.    March    15,    1912. 
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False  work   lo  support  a  wooden  shed,   one  end  of 
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J.  A.  McPhearson. . 

Berry    Martin 

T.     B.     More 

E.  F.  Broom 

M.  E.  Browder 

A.  G.  Stapleton. . .  . 
Hv.    More 

Carpenter    

(Totals  shown  in  these  columns  are  for  work  that 
has  already  been  finished,  but  which  must  be  car- 
ried on  from  day  to  day  .so  that  each  day's  record 
will  be  complete. — Editoi.) 
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Railroad    construction 
The   Doings     ""^'O^^'  as   far  as  tlie  letting 
r  of    new    contracts    goes,    is 

,  ...  ,  beginning  to  slow  up.  An 
tne  Week.  indication  of  this  is  seen 
in  the  fact  that  sevxral  of 
the  big  railroad  contractors 
have  been  submitting  bids  on  government  irri- 
gation work.  About  the  only  good  sized  rail- 
road jobs  on  which  bids  have  been  taken  the 
past  few  days  appear  to  be  the  ones  of  the 
Chicago,  Milwauk<;e  &  Puget  Sound  Ry.  and 
the  Portland,  Eugene  &  Eastern  Rv.  The  last 
mentioned  work  calls  for  40  miles  of  track 
between  Salem,  Ore.,  and  Oswego.  The  Mil- 
waukee work,  bids  on  which  were  opened  Fri- 
day, calls  for  the  continuation  of  the  Great 
Falls-Lewistown  line  through  to  Choteau, 
Mont.,  a  distance  of  65  miles.  Among  the 
railroad  contracts  let  recently  are  the  fol- 
lowing: Twohy  Bros.,  Spokane.  Wash.,  for 
making  cut  for  main  line  of  Milwaukee  near 
the  Royal  Mills  in  Great  Falls,  Mont.;  Frank 
Mitchdl.  Bellefontaine,  O..  for  grading  for 
extensions  to  passing  tracks  between  Peoria 
and  Columbus,  O.,  for  the  Toledo  &  Ohio 
Central  Ry. ;  Moore  &  Pethick,  Victoria,  B. 
C.  for  grading  a  20-mile  section  of  the  Esqui- 
malt  &  Nanaimo  Ry.  extension  along  the  east 
coast  of  Vancouver  Island  in  British  Colum- 
bia; Palmer,  McBride  &  Quayfe,  Monadnock 
Bldg.,  San  Francisco,  Cal.,  for  building  an 
underground  crossing  of  the  Oakland,  An- 
tioch  &  Eastern  Electric  Ry.,  with  the  South- 
ern Pacific  and  Santa  Fe  R.  R.  at  McAvoy; 
Murdoch  &  Co.,  Vancouver,  B.  C,  for  40 
miles  of  grading  for  line  of  Canadian  North- 
ern Ry.  from  north  end  of  Courchan  Lake  to 
Alberni  Canal ;  Wm.  Bouthron,  Grand  Forks, 
B.  C.,  for  constructing  stations,  water  tanks 
and  section  .houses  on  the  Penticton  sections 
of  the  Kettle  Valley  Ry. :  Walsh  Construction 
Co.,  Davenport,  la.,  for  filling  bridges  on  the 
Frisco  R.  R.  at  Opelousas,  La.,  there  being 
about  150,000  yds.  of  steam-shovel  work  in 
the  job ;  Mahoney  &  Swanson,  Jamestown, 
N.  Y.,  for  track  elevation  work  in  Jamestown 
for  the  Erie  R.  R. 

In  the  way  of  bridge  construction  about  the 
largest  job  up  for  letting  in  the  past  few 
days  appears  to  be  the  work  of  the  Commis- 
sioners of  Talbot  County,  Md.  This  contract 
cials  for  the  construction  of  a  1,200  ft.  con- 
crete bridge  over  the  Miles  River  on  the  Miles 
River  road  between  Easton  and  Unionville, 
Md.  The  bids  are  to  be  opened  at  Easton, 
Md.,  on  Nov.  12.  .\  good  sized  contract  was 
secured  recently  by  the  Modern  Steel  Con- 
struction Co..  Waukesha,  Wis.  This  contract 
amounts  to  $168,030.  It  was  awarded  by  the 
Shreveport,  La..  City  Council  and  Bossier 
Parish  Police  Jury,  and  calls  for  the  erection 
of  the  superstructure  of  the  highway  steel 
and  reinforced  concrete  bridge  over  Red  Riv- 
er, between   Shreveport  and  Bossier  City. 

Bids  on  a  number  of  good  sized  government 
irrigation  contracts  have  been  asked  since  our 
last  issue.  One  of  these  calls  for  the  earth- 
work on  the  first  25  miles  of  the  Low  Line 
(Interstate')  Canal,  about  7  miles  north  of 
Minatare  and  Bayard,  Neb.  The  work  in- 
volves the  excavation  of  approximately  591,- 
000  cu.  yds.  of  material.  Another  calls  for 
the  construction  of  about  46  miles  of  the  Van- 
dalia  South  Canal,  Milk  River  Project,  Mont. 


The  work  involves  the  excavation  of  about 
891,000  cu.  yds.  of  material  and  is  situated 
on  the  south  side  of  Milk  River,  adjacent  to 
the  main  line  of  the  Great  Northern  Railway, 
in  the  vicinity  of  Vandalia,  Tampico,  Glas- 
gow, and  Nashua,  Mont.  Bids  on  one  of  the 
larger  government  irrigation  contracts  of  the 
year  were  opened  Oct.  14  at  Malta,  Mont. 
This  work  calls  for  about  1,300,000  cu.  yds.  of 
excavation  and  the  itemized  bids  for  it  will 
be  found  elsewhere  in  this  issue. 

With  the  approach  of  cold  weather  the 
calls  for  bids  on  highway  improvement  in 
the  Northern  States  are  beginning  to  fall  off. 
In  the  Southern  and  Southwestern  States, 
however,  there  is  a  considerable  amount  of 
this  work  coming  up  for  letting.  About  the 
biggest  single  job  advertised  '  since  our  last 
issue  is  the  work  to  be  done  in  Gonzales 
County.  Texas.  This  calls  for  the  construc- 
tion of  75  miles  of  gravel  and  sand-clay  roads. 
Bids  are  to  be  opened  Nov.  15. 

Bids  on  two  good  sized  government  lock 
and  dam  contracts  were  opened  last  week. 
One  of  these  called  for  the  construction  of 
Lock  and  Dam  No.  10,  Ohio  River,  the  Na- 
tional Contract  Co.,  Evansville,  Ind.,  at 
$779,663.  being  the  low  bidder.  The  other 
contract  called  for  the  construction  of  Lock 
and  Dam  No.  31,  Ohio  River.  The  Sheridan- 
Kirk  Contract  Co.,  Cincinnati,  O.,  was  low 
bidder  at  $663,165.  Two  contracts  for  work 
on  the  New  York  State  Barge  Canal  are  now 
being  advertised.  One  of  these  calls  for  com- 
pleting the  construction  in  the  Hudson  River 
of  Lock  and  Dam  No.  1  above  Waterford, 
and  for  dredging  from  Lock  No.  1  to  Lock 
No.  2.  The  other  contract  calls  for  complet- 
ing the  excavation  of  a  channel  in  the  Hudson 
River  from  Lock  No.  2  to  Lock  No.  4,  and 
for  completing  the  construction  of  the  upper 
agproach  wall  of  Lock  No.  3. 

The  Directors  of  the  Port  of  Boston,  Bos- 
ton, Mass.,  have  voted  to  appropriate  $3,000.- 
000  for  the  purpose  of  inaugurating  the  work 
of  constructing  a  modern  water  and  railroad 
terminal  at  East  Boston. 


Residents      of      localities 

The    Cheapest   ^^ere    funds    are    lacking 

T,  for  the  construction  of  im- 

K.nown  proved  roads  will  be  inter- 

Hlghway.         ested     in     the     method     by 

which  Java  obtained  its  first 

highway.      This    first    road. 

extending    from    Batavia    to    Samarang,    just 

half   the  length   of   Java,   was   built   by   order 

of  the  Dutch  at  the  time  the  famous  Jan  Pie- 

terson   Coen  was   governor-general.     Jan   was 

thrifty;  he  was  also  supreme,  and  a  road  was 

badly    needed    to    connect    the    two    principal 

cities  of  the  kingdom,  which  he  ruled  for  the 

Dutch    East    India   Co.      Even   in    those   early 

days   the   Cliinese   had    found   their   way   into 

Java,  and  had  also   found   means   lor  picking 

up  a  penny  here  and  there.     One  Chinaman  in 

particular    became    immensely    wealthy.      The 

governor-general   summoned   this   man   before 

him.     "John,  or   Charley,  or  Hip   Sing,"  said 

the   doughty   Jan    Pieterson   Coen,   "I   want   a 

road  built   from   Batavia  to  Samarang,  and   I 

want  it  built  quick.     I  want  a  good  road,  and  I 

have  picked  you  out  to  build  it,  so  go  ahead, 

•ind    get   your    men.      .'\nd,    by   the    way,   you 

must   build   it   at   your   own    expense,    and    it 
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must  be  well  built,  too.  If  you  don't  take 
the  job  I  will  have  your  head  struck  off." 
Tears,  lamentations,  protests  were  unavailing, 
and  the  unfortunate  successful  contractor, 
well  knowing  that  the  governor-general  would 
carry  out  his  threat,  got  busy.  An  army  of 
coolies  was  set  at  work,  and  in  a  short  time 
a  fine  highway  united  Batavia  and  Samarang. 
An  excellent  state  highway  commissioner  was 
lost  when  Jan  Pieterson  Coen  was  made  gov- 
ernor-general of  Java  some  200  vears  ago. 


Next  June  the  Third  In- 
ternational   Road    Congress 
Just  a  's    •"    '^^   '^^''^    3t    London, 

«;ncro-p<:finn  ""*''^''  ''''^  auspices  of  the 
suggestion.  Permanent  International 
Association  of  Road  Con- 
gresses. In  view-  of  the  im- 
portance of  these  congresses  it  is  somewhat 
disappointing  to  learn  that  the  onlv  American 
contributors  to  the  expenses  of  the  associa- 
tion during  1911  were  from  33  individuals  and 
four  societies,  amounting  to  the  modest  total 
of  $106.  This  is  less  than  the  contribution  of 
Algeria,  .Argentine.  Chile,  Cuba,  Japan,  Mex- 
ico, Roumania  or  Siam.  Individual  cities  can 
become  members  of  the  association,  and  in 
his  last  annual  report  Mr.  Nelson  P.  Lewis, 
chief  engineer.  Board  of  Estimates  and  Ap- 
portionment, makes  the  suggestion  :  "Would 
it  not  be  wise  and  proper  for  the  cit\-  of  Ncvv 
York  to  show  its  interest  in  a  world  move- 
ment of  this  kind  by  becoming  a  member  of 
the  Permanent  .Association  bv  the  annual  pav- 
ment  of  100  francs  or  $20."  The  budget  of 
New  York  Citv  for  the  coming  vear  will  be 
about  $200,000,000:  it  is  to  be  hoped  that  this 
amount  includes  the  $20. 


One  w-eek  from  today  the 
election    w-ill    be    over    and 
Election         ''^^  country  will  be  "saved" 
■Rnrerast  ^*^^'"-       '^^^    present    cam- 

^"'-  paign  has  been  exceptional 
in  that  it  has  caused  little 
disturbance  to  business 
conditions.  The  coming  election  also  will  be 
exceptional  because  of  the  number  and  size  of 
local  bond  issues  for  public  improvements 
that  will  be  voted  on.  A  number  of  states 
will  vote  on  providing  means  for  the  construc- 
tion of  improved  highways,  either  by  special 
taxation  or  by  direct  bond  issues.  The  citi- 
zens of  New  York  will  vote  on  issuing  an- 
other $50,000,000  of  bonds  for  continuing 
road  iinprovements.  In  Pennsylvania  the  citi- 
zens will  vote  on  approving  a  proposed  amend- 
ment to  the  State  Constitution  to  permit  the 
borrowing  of  $50,000,000  for  constructing  state 
highways.  Counties  and  cities  have  also  taken 
advantage  of  the  presidential  election  to  se- 
cure a  vote  on  bond  issues.  For  instance. 
Pittsburgh,  Pa.,  will  vote  on  issuing  $7,500,000 
of  bonds  for  purely  local  improvements ;  St. 
Louis,  Mo.,  will  vote  on  a  $2,750,000  bond 
issue.  Contractors,  engineers  and  supply 
men,  whether  followers  of  the  bull  moose,  the 
donkey,  the  elephant  or  the  camel*  will  be 
winners  at  the  coniiii.g  election,  even  if  thoir 
candidate  goes  down  in  defeat. 

•Symbol  of  the  Prohibition  party,  selected  be- 
cause this  animal  can  go  seven  davs  without  a 
drink. 
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Mr,  M.  D.  Martin  has  been  appointed  super- 
intendent of   waterworks  at  Clayton,   Ala. 

Mr.  William  Gillespie,  civil  engineer  of  St. 
Stephen,  N.  B.,  died  at  his  home,  Monday, 
Oct.  14. 

Mr.  Maro  Johnson  has  been  appointed  assist- 
ant engineer  of  bridges  of  the  Illinois  Cen- 
tral Railroad,  with  offices  at  Chicago. 

Mr.  ,S.  H.  Kimmel  has  been  appointed  road 
engineer  for  Henderson  county,  Kentucky,  and 
will  make  Henderson,  Ky.,  his  headquarters. 
Mr.  Clyde  Potts,  consulting  civil  and  sani- 
tary engineer  of  New  York  City,  has  been  re- 
tained as  engineer  for  the  sewerage  commis- 
sion of  Boonton,  N.  J. 

Mr.  B.  O.  Long  has  been  appointed  assistant 
superintendent  of  the  Sonora  division  of  the 
Southern  Pacific  Railways  of  Me,\ico,  with 
headquarters   at   Empalme,   Sonora. 

Mr.  L.  C.  Boone,  formerly  highway  engi- 
neer for  Lancaster  county,  S.  C,  has  been  ap- 
pointed engineer  of  the  Aiken  County  High- 
way Commission,  with  office  at  Aiken,  S.  C. 
Mr.  W.  Worthington  is  the  new  head  of  the 
sewer  branch  of  the  Toronto,  Ont.,  Water- 
works Department.  Mr.  Worthington  has  been 
connected  with  the  department  for  the  past 
seven  years. 

Mr.  Donald  W.  Howes  has  resigned  as  as- 
sistant en.gineer  on  the  Wallkill  division  of  the 
Catskill  Aqueduct  to  accept  a  position  with 
the  Cuban  Engineering  &  Contracting  Co.,  on 
work  at  Havana,  Cuba. 

Mr.  Robert  J.  Madden,  an  engineer  on  con- 
struction of  the  92nd  street  bridge,  Chicago, 
was  fatally  injured  Oct.  17  by  the  fall  of  a 
heavy  timber  bent,  which  had  been  left  stand- 
ing, and  died  Tuesda}',  Oct.  22. 

Mr.  L.  C.  Whittemore  has  been  appointed 
to  a  position  at  Chicago  as  resident  engineer 
of  the  Sanitary  District.  Mr.  Whittemore  w-as 
formerly  assistant  engineer  with  the  Board  of 
Water  Supply  of  New  York  City. 

Fred  Wooster  has  been  appointed  superin- 
tendent of  waterworks  at  Lestershire,  N.  Y., 
succeeding  Mr.  Cole,  who  recently  resigned. 
Mr.  Wooster  has  been  in  charge  of  the  power 
plant  of  the  Felters  Co.  for  several  years. 

Mr.  C.  S.  Millard,  engineer  of  track  and 
roadway  for  the  C,  C,  C.  &  St.  L.  Ry.,  has 
been  appointed  to  the  position  of  superinten- 
dent of  the  Michigan  division,  with  office  at 
Wabash,  Ind.,  succeeding  Mr.  S.  T.  Blizard. 

Mr.  George  H.  Nye  has  been  appointed  city 
engineer  of  New  Bedford,  Mass.,  succeeding 
Mr.  William  F.  Williams,  who  recently  re- 
signed to  take  a  position  as  chief  engineer 
for  the  Board  of  Harbor  and  Land  Commis- 
sioners. 

Mr.  Alex  Bonnyman,  of  .Atlanta.  Ga.,  has 
resigned  as  chief  of  construction  and  general 
manager  of  the  Atlanta.  Birmingham  &  At- 
lantic Ry..  in  order  to  assume  his  new  duties 
as  president  of  the  Campbell  Coal  l\Iining  Co., 
at   Knoxville,  Tenn. 

Mr.  James  Riley,  of  McAlester,  Okla.,  has 
been  appointed  electrical  engineer  for  the  Mis- 
souri. Kansas  &  Texas  Railroad,  with  head- 
quarters at  Parsons,  Kans.  For  the  past  four 
years  Mr.  Riley  has  been  electrical  and  me- 
chanical engineer  for  the  Choctaw  Railway 
&  Lighting  Co.,  of  Oklahoma. 

Messrs.  Sam  Long  and  "Weed"  Smith,  of 
Webb  City,  Mo.,  were  winners  of  the  first 
prize  in  the  Lidependent  Powder  Co.'s  drill- 
ing contest  at  Joplin,  They  were  also  the 
winners  of  the  contest  in  1911.  Thomas  Har- 
rison and  Frank  Smith,  of  Kafena,  Kans.,  won 
second  prize. 

Mr.  A.  E.  Killam,  .general  inspector  of 
bridges  and  buildings  for  the  Intercolonial 
Railway  of  Canada,  has  been  elected  presi- 
dent of  the  .American  Railway  Bridge  &  Build- 
ing Association,  at  the  annual  convention  in 
Baltimore.  Other  officers  were  elected  as 
follows :  Vice-president — Messrs.  J.  N.  Pen- 
well,  of  the  Lake  Erie  &  Western ;  L.  D.  Had- 


wen,  Chicago,  Milwaukee  &  St.  Paul ;  T.  J. 
Fullem,  Illinois  Central;  G.  Aldrich,  New 
York,  New  Haven  &  Hartford :  secretary,  Mr. 
C.  A.  Lichtv,  Chicago  &  Northwestern;  treas- 
urer, Mr.  ]'.  P.  Canty,  Boston  &  Maine. 

Colonel  R.  A.  Marr,  for  the  past  seven  years 
dean  of  the  engineering  department  of  the 
Virginia  Polytechnic  Institute,  and  also  pro- 
fessor of  civil  engineering,  has  resigned  in 
order  to  devote  his  time  to  his  consulting 
practice,  and  will  make  Richmond,  Va.,  his 
headquarters. 

Mr.  R.  T.  Gebhardt  has  been  made  engineer 
of  the  New  Jersey  and  Lehigh  division  of  the 
Lehigh  Valley  R.  R..  succeeding  Mr.  R.  A. 
Van  Houten,  who  recently  resigned.  Mr.  Geb- 
hardt, who  has  been  at  Auburn.  N.  Y.,  as  en- 
gineer of  the  Auburn  division  of  the  road, 
will  make   Easton,   Pa.,  his  headquarters. 

Mr.  Alexander  O'Shea.  government  civil  en- 
gineer connected  with  the  United  States  gun- 
proving  grounds  at  Indian  Head,  met  v\nth  a 
serious"  accident  Oct.  20  at  the  navy-yard, 
Washington,  D.  C.  He  was  driving  his  motor 
car  rapidly  and  was  nearly  decapitated  by  a 
rope  stretched  across  the  road.  He  was  taken 
to  a  hospital,  where  seventeen  stitches  were 
taken  in  the  throat.  His  condition  was_  very 
serious  and  doubt  entertained  as  to  his  re- 
covery. 

Mr.  Thomas  J.  Walsh  has  been  elected 
president  of  the  Walsh  Co.,  which  was  in- 
corporated early  this  month.  Other  public  offi- 
cers elected  were  as  follows :  First  vice-presi- 
dent. P.  F.  McCarthy ;  second  vice-president,  J. 
Reed  Lane ;  third  vice-president,  G.  D. 
French ;  secretary,  J.  C.  Dunn ;  treasurer.  D. 
R.  Lane:  chairman  of  board  of  directors.  P. 
T.  Walsh.  The  company  is  incorporated  with 
a  capital  stock  of  $200,000  and  will  have  its 
headquarters  at  Davenport.  Iowa.  It  wilt 
take  over  from  the  Walsh  Construction  Co. 
the  construction  work  now  under  way  on  the 
Chicago,  Milwaukee  &  St.  Paul  Ry.,  and  other 
western  work. 

Civil  Service  Examinations. 

The  United  States  Civil  Service  Commis- 
sion announces  the   following  examination : 

Metallurgical  engineer,  $1,800-$.3,000,  Nov. 
2-5. 


of  New  York.  .Among  the  items  involved  in 
this  contract  are  the  following:  25^00  lin. 
ft.  of  reinforced  concrete  sheet  piles;  8,000 
lin.  ft.  of  reinforced  concrete  square  piles ; 
3,600  lin.  ft.  of  Raymond  reinforced  concrete 
anchor  piles ;  68.500  cu.  yds.  of  excavation ; 
2,200  yds.  of  reinforced  concrete;  27,000  lbs. 
of  structural  steel;  283,000  lbs.  of  metal  rein- 
forcing; pavements,  removal  of  buildings,  etc. 


INDUSTRIAL 


The  Kansas  City  Terminal  Railway  Co., 
Kansas  City,  Mo.,  has  awarded  the  contract 
for  the  Raymond  concrete  piles  that  are  to  be 
driven  for  various  portions  of  the  t'crminal 
improvements  that  it  is  about  to  undertake 
to  the  Concrete  Foundation  Co..  local  repre- 
sentatives of  the  Raymond  Concrete  Pile  Co. 
of  New  York  and  Chicago. 

Mr.  Herman  Nieter,  recently  General  Sales 
Manager  of  the  Kennicott  Company  of  Chi- 
cago, is  now  associated  with  the  Blaw  Steel 
Construction  Co.  and  is  located  at  the  East- 
ern office,  165  Broadway,  New  York  City. 
Mr.  Nieter  was  for  four  years  New  York 
agent  for  the  Hammond  Iron  Works  of  War- 
ren. Pa.,  previous  to  which  he  was  connected 
with  the  Engineering  Department  of  West- 
inshouse.  Church.  Kerr  &  Co.  and  J.  G. 
White   &   Co. 

Mr.  Frank  Koester,  Consulting  Engineer, 
has  removed  his  office  from  115  Broadway  to 
larger  quarters  at  50  Church  St.  (Hudson 
Terminal  Bldg.),  New  Y'ork.  Mr.  Koester  is 
principally  engaged  in  steam  and  hydroelec- 
tric power  plant  work,  electric  transmission 
and  traction.  He  recently  finished  the  plans 
for  a  central  asphalt  repairing  plant  of  3,000 
sq.  yds.  daily  capacity,  for  which  he  was  re- 
tained as  an  expert  by  the  Borough  of  Man- 
hattan, New  York  City. 

Terminal  Contract  No.  2,  covering  the  con- 
struction of  a  harbor  and  dock  wall  for  the 
Barge  Canal  terminal  on  the  Hudson  River 
near  North  Ferry  St.,  .Albany,  N.  Y.,  has 
been  awarded  to  the  Raymond  Concrete  Pile 
Co.  of  New  York  and  Chicago  by  D.  W.  Peck, 
Superintendent  of  Public  Works  of  the  State 
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Busy  Bee  Hammer  Drills. — Paper,  6x9 
ins.,  16  pp.  McKiernan-Terry  Drill  Co.,  115 
Broadway,  New  York  City. 

This  bulletin  illustrates  and  describes  a 
hammer  drill  for  economical  and  efficient 
work  in  shaft  sinking,  trenching,  breaking 
boulders  and  for  a  great  variety  of  work  in 
mines,  quarries,  tunnels  where  holes  not 
more  than  8  ft.  in  depth  are  to  be  driven. 
Tables  of  sizes,  prices,  etc.,  are  given. 

Fire  Hose.— Paper,  6x9  ins.,  20  pp.  The 
National  Fire  Protection  Association,  87 
Milk  Street,  Boston,  Mass. 

This  bulletin  contains  a  report  of  the 
cotnmittee  of  the  National  Fire  Protection 
Association  on  fire  hose. 

Rock  Drilling  Machinery. — Paper,  6.x9 
ins.,  32  pp.  Sullivan  .Machinery  Co.,  Peo- 
ples Gas  Bldg.,  Chicago,  III. 

Bulletin  68-D.  illustrates  and  describes  a 
list  of  accessories  required  for  rock  drilling 
work  such  as  drill  mountings,  steel,  hose, 
and  tools  of  various  kinds.  Tables  of 
weights,  sizes  and  specifications  are  given 
and  illustrations  showing  the  various  ma- 
chines in  operation  are  shown. 

.Another  bulletin.  No.  58-N,  is  devoted  to 
the  Sullivan  Small  .Air  Compressor,  power 
driven. 

Machinery  List.— Paper,  3j4x6  ins..  68  pp 
.A.  H.  Hitchcock,  1220  Caxton  Bldg.,  Chi- 
cago, 111. 

A  reference  list  for  buyers  of  saw  mill 
and   wood   working  machinery. 

The  "Missabe"   Dipper.— Paper.  6.\9  ins., 

16  pp.  Edgar  .Allen  American  Manganese 
Steel  Co.,  McCormick  Bldg.,  Chicago,  III. 
Bulletin  No.  51,  just  issued,  illustrates 
and  describes  the  Missabe  Dipper  for  steam 
shovels  and  dipper  dredges. 

Metal  Sawing  Machines.— Paper,  S'AxU 
uis..  4  pp.  Vulcan  Engineering  Sales  Co., 
2014   Fisher  Bldg.,  Chicago,  111. 

This  bulletin  illustrates  and  describes 
machines,  smallest  cold  metal  sawing  machine 
manufactured  by  this  company,  designed  to 
meet  the  demand  for  a  saw  in  shops  that  have 
a  large  amount  of  rounds  and  squares  to  cut. 

Water  Waste.— Paper,  6^x9  ins.,  20  pp. 
Bureau  of  Water,  City  Hall,  Philadelphia, 
Pa. 

This  is  Bulletin  No.  1  of  the  water  sup- 
ply educational  series.  It  effectively  illus- 
trates and  describes  the  cost  of  wasting 
water   furnished  by  the  city. 

The  Edison  Monthly.— Paper,  6^x944 
ins.,  36  pp.  The  New  York  Edison  Co.,  55 
Duane  St.,  New  York  City. 

The  October  number  of  this  periodical 
contains  a  number  of  interesting  articles 
on  the  use  of  electric  power  in  hospitals 
and  power  for  elevators,  motor  trucks,  rock 
drills,  illumination,  etc. 

Roller   Bearing    Cars   &    Trucks.— Paper, 

7v;x5!/<    ins..    15S   pp.      Porter   &   Howland, 
90  West  St..  New  York  City. 

Catalog  No.  12  of  trucks  and  cars,  wheels, 
switches,  turntables  and  all  kinds  of  indus- 
trial railway  equipment,  gives  complete  il- 
lustrations with  descriptions,  tabulations 
showing  the  sizes,  capacities,  and  prices. 

Modem  Sanitation. — Paper,  634x9j4  ins., 
32  pp.  The  Standard  Manufacturing  Co., 
Pittsburgh,   Pa. 

The  September  number  contains  inter- 
esting articles  on  the  development  of  sani- 
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tary  devices.  In  this  number  are  articles 
describing  and  illustrating  the  great  reser- 
voir built  by  Hiram^  B.  C,  The  Pools  of 
Solomon  and  Palestme's  Water  Supply  of 
Yesterday  and  Today. 

Dragon  Portland  Cement.— Paper,  8x5 
ins.,  256  pp.  The  Lawrence  Portland  Ce- 
ment Co.,  Lawrence  Bldg.,  Philadelphia, 
Pa. 

This  book  gives  a  great  amount  of  in- 
formation for  the  users  of  Portland  cement 
in  all  classes  of  construction.  A  history 
of  the  manufacture  of  this  cement  is  given 
and  a  large  number  of  structures  which 
have  been  constructed  with  the  cement  are 
shown.  Among  other  subjects  taken  up  in 
the  book  are  the  following:  Materials, 
Quantities  and  Reinforcement  for  Concrete 
Building  Blocks;  Waterproofing  of  Con- 
crete; Fireproof  Buildings;  Garages;  Resi- 
dences; Railroad  Work,  Cement  Storage; 
Tree  Dentistry  and  Specifications. 

Taylor  Stoker.— Paper,  6.)4xll34  ins.,  32 
pp.  The  .American  Engineering  Co.,  Phila- 
delphia, Pa. 

_  This  book  contains  interesting  descrip- 
tions and  illustrations  (in  colors)  of  in- 
stallations of  Taylor  stokers  in  fourteen 
representative  plants. 

Metal  Ceilings  and  Receptacles. — Paper, 
3y2x6  ins.  Wheeling  Corrugating  Co., 
Wheeling,  W.  Va. 

These  circulars  illustrate  and  list  roof- 
ings, sidings,  door  and  window  casings, 
lath,  shingles,  tubs  and  pails,  and  other 
products  of  sheet  metal. 

Buffing  and  Polishing  Wheels. — Paper,  6 
x9  ins..  36  pp.  Munning-Loeb  Co.,  Mata- 
wan,  N.  J. 

The  subject  of  buffin.g  and  polishing 
wheels  is  gone  into  quite  thoroughly  in 
this  catalog.  Twenty  different  styles  of 
buflfs  are  included,  with  much  practical  in- 
formation on  the  selection  of  raw  materials, 
hints  to  buflfers  on  testing  muslin,  setting 
up  wheels,  etc.,  and  charts  by  means  of 
which  the  correct  speed  of  bufifs  can  be  de- 
termined.    The  bulletin  is  No.  200. 


Clay  Products  Exposition. — Paper,  7)4x 
9M  ins.,  32  pp.  The  Clay  Products  Exposi- 
tion Co.,  yi5  Chamber  of  Commerce,  Chi- 
cago, 111. 

This  catalog  contains  illustrations  and 
descriptions  of  the  exhibits  at  the  last  Clay 
Products  Exposition;  also  information  re- 
garding the  coming  exposition  from  Febru- 
ary 26  to  March  8,  1913,  at  the  Coliseum  in 
Chicago. 

Chain  Blocks,  Trolleys  and  Cranes. — Pa- 
per, 3^x6  ins.,  24  pp.  Yale  &  Towne  Mfg. 
Co.,  Stamford,  Conn. 

This  booklet  contains  illustrations  and 
descriptions  of  chain  blocks,  electric  hoists, 
trolleys  and  cranes  manufactured  by  the 
Yale  &  Towne  Co.,  and  also  the  trolleys 
made  by  the  Brown  Hoisting  Machinery 
Co. 

Herringbone  Gears. — Paper,  6x9  ins.,  12 
pp.  The  Earle  Geer  and  Machine  Co., 
Wyoming  and  Stanton  avenues,  Philadel- 
phia,   Pa. 

This  catalog  illustrates  and  describes 
herringbone  or  double  helical  gears. 

Terry  Turbines. — Paper,  5x754  ins.,  12  pp. 
The  Terry  Steam  Turbine  Co.,  Hartford, 
Conn. 

This  bulletin  illustrates  the  principle  of 
the  Terry  turbine  and  contains  illustrations 
and  descriptions  of  its  parts. 

Flintkote  Plastic— Paper,  3^x6  ins.,  8 
pp.      Flintkote   Manufacturing   Co.,    Boston, 

Mass. 

This  pamphlet  describes  a  black  mortar 
compound  of  mineral  gums  for  water  proof- 
ing any  surface. 

Tube  Mill  Liner. — Paper,  6x9  ins.,  20  pp. 
Edgar  Allen  American  Manganese  Steel 
Co.,  McCormick  Bldg.,  Chicago,  III 

This  catalog  is  No.  52  on  the  subject  of 
the  "Komata"  liner  for  tube  mills.  Com- 
plete illustrations,  descriptions  and  com- 
parisons are  given,  as  are  also  letters  from 
companies  that  have  installed   these   liners. 

Another  catalog,  3^-2x6  ins.,  16  pp.,  de- 
scribes   electric    special    ground    gears    and 


pinions  which  have  been  developed  to  meet 
the  prevailing  tendencies  towards  more 
rapid  service  on  the  electric  railways. 

Wilson   System  of  Construction. — Paper, 

3^.x6  ins.,  20  pp.  Wilson  System  of  Con- 
struction, Inc.,  Board  of  Trade  Bldg.,  Bos- 
ton, Mass. 

This  system  of  construction  as  applied  to 
industrial  buildings  is  illustrated  by  a  num- 
ber of  full  page  views.  A  brief  description 
is  given. 

Penton's  List. — Paper,  9x11  J4  ins.,  8  pp. 
Penton's  List,  Cleveland,  O. 

This  is  a  periodical  containing  advertise- 
ments of  interest  to  men  in  the  iron,  steel 
and  machinery  industries. 

Rock  Drills. — Paper,  6x9  ins.,  16  pp.  In- 
gersoll-Rand  Company,  11  Broadway,  New 
York  city. 

Bulletin  No.  4209  describes  the  Temple 
Ingersoll  electric  air  rock  drill.  It  is  driven 
by  pulsations  of  compressed  air  created  by 
a  pulsator  actuated  by  a  standard  electric 
motor.  The  air  is  never  e.xhaustcd,  but  is 
used  over  and  over  again,  playing  back  and 
forth  in  a  closed  circuit.  The  drill  contains 
a  moving  piston  and  rotation  device,  with 
no  valves,  chest,  buffers,  springs,  side  rods 
or  pawls. 

Bulletin  No.  4023  describes  and  illustrates 
the  "4-E"  type  of  electric-air  rock  drill. 
This  machine  will  operate  with  either  di- 
rect or  alternating  current,  has  a  cylinder 
diameter  of  4^4  ins.,  7-in.  stroke,  and  will 
drill  a  Ij/i-in.  to  2-in.  diameter  vertical  hole 
to  12  ft.  deep. 

Bulletin  4025  describes  the  "5-F"  electric- 
air  rock  drill,  which  will  drill  holes  1^4  to 
2^  ins.  in  diameter  up  to  20  ft.  deep.,  5% 
ins.  diameter  cylinder.  8-in.  stroke,  uses 
octagon  steel  and  will  drill  a  30-in.  hole 
without  a  change  of  bit. 

Catalog  384-F  gives  instructions  for  in- 
stalling and  operating  the  Temple  Ingersoll 
electric-air  rock  drills,  and  Form  601  gives 
instructions  for  operating  the  "5-F"  ma- 
chine, together  with  list  of  duplicate  parts. 
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Alabama. 

The  Peoples  R.  R.  Co.  has  completed  its 
organization  and  is  securing  the  balance  of  the 
right  of  way  for  its  projected  line  from  Fair- 
hope  to  Robertsdale,  via  Silverhill.  Surveys 
have  been  made  and  several  thousand  dollars 
in  cash  and  labor  subscribed.  E.  B.  Gaston, 
Fairhope,  Ala.,   is  President. 

City  Officials  of  Eufaula,  Ala.,  are  to  submit 
a  proposition  to  the  Central  of  Georgia  Ry., 
asking  for  the  construction  of  a  roundhouse 
at  that  city. 

The  Birmingham  Railway,  Light  &  Power 
Co.,  Birmingham,  has  been  granted  a  fran- 
chise to  construct  an  electric  line  through  the 
town  of  Brighton  over  and  along  certain 
streets  to  the  Woodward  furnaces  of  the 
Woodward  Iron  Co. 

Surveys  have  been  started  at  Hieberger  for 
the  continuation  of  the  Marion  &  Brent  Ry.  to 
Marion.  It  is  expected  that  the  surveys  will 
be  completed  by  Jan.  1,  and  that  grading  will 
be  started  early  next  year.  This  road  has 
been  completed  from  Brent  to  within  six 
miles  of  Hieberger.  It  is  being  built  for  the 
Suttle  &  Weaver  Lumber  Co. 

Arkansas. 

The  J.  H.  Phippe  Lumber  Co.,  according  to 
advices  from  Huntsville,  Ark.,  has  made  pre- 
liminary surveys  and  will  shortly  undertake 
the  construction  of  a  lumber  road,  the  nor- 
thern terminus  of  which  will  be  about  two 
miles  west  of  St.  Paul  The  company  owns 
about  7,000  acres  of  timber  land  in  Madison 
County, 


California. 

®Palmer,  McBride  &  Quayle,  Monadnock 
Bldg.,  San  Francisco,  have  been  awarded  the 
contract  for  the  building  of  an  underground 
crossing  of  the  Oakland,  Antioch  &  Eastern 
Electric  Ry.  with  the  Southern  Pacific  and 
Santa  Fe  R.  R.  at  McAvoy.  It  is  reported 
that  it  will  require  about  6  months  to  com- 
plete the  work. 

The  Crescent  City  R.  R.  Co.  of  Riverside, 
Calif.,  according  to  advices  from  Blooming- 
ton,  Calif.,  has  secured  entire  right  of  way 
for  the  construction  of  the  proposed  exten- 
sion   from   Bloomington   to   Rialto. 

The  City  Authorities  of  Richmond  have 
granted  permission  to  the  Southern  Pacific  Co. 
to  take  over  the  H.  C.  Cutting  electric  line 
franchise  on  Cutting  Blvd.  from  the  town 
limits  to  the  intersection  of  Railroad  and 
Richmond  Aves.  The  Southern  Pacific  Co. 
will  use  the  line  for  extending  its  electric 
suburban  service  from  Albany  through  Rich- 
mond. 

The  Pacific  Electric  Ry.  Co.,  Gth  and  Main 
Sts.,  Los  Angeles,  is  reported  to  have  ap- 
propriated $170,000  for  improving  its  track  at 
Long  Beach  by  laying  heavier  rails  and 
ballasting. 

Connecticut. 

The  Norwich,  Colchester  &  Hartford  Trac- 
tion Co.  is  reported  to  have  signed  a  contract 
with  A.  W.  Hurchard  of  New  York,  repre- 
senting the  General  Electric  Co.  of  Schenect- 
ady, N.  Y. ;  McArthur  Brothers  Co.,  Contract- 
ors,  New   York,   and   Allen  &  Peck,  Inc.,  of 


Syracuse,  N.  Y.,  whereby  the  companies  agree 
to  finance,  build  and  manage  the  trolley  line 
between  Norwich  and  Hartford. 

Colorado. 

The  plans  for  the  union  station  proposed 
by  the  Union  Pacific  and  the  Harriman  lines 
have  been  filed,  it  is  reported,  by  the  officials 
of  the  companies  with  the  Mayor  and  City 
Council  of  Denver,  Colo.,  for  their  approval. 
J.  S.  Flower,  201  Bank  Blk.,  Denver.  Colo., 
is  Chairman  of  the  Denver  Depot  Commis- 
sion. 

Negotiations  are  understood  to  be  under 
way  between  the  Grand  Junction  &  Grand 
River  Valley  Ry.  Co.  and  the  Barber  Asphalt 
Co..  Philadelphia,  Pa.,  for  an  extension  of  the 
L'intah  Ry.  into  Grand  Junction  on  the  east 
and  Duchesne  and  Vernal.  LUah,  on  the  north- 
west. The  plans  under  consideration  include 
the  broad-gauging  of  the  Uintah  line,  the  bor- 
ing of  a  3,000-ft.  tunnel  under  Ba.xter  pass  and 
making  other  improvements  to  cost  between 
$2,500,'000  and  $3,000,000.  The  Uintah  Ry.  is 
a  68  mile  line  extending  from  Mack,  Colo., 
west  to  Grand  Junction,  to  Watson,  Utah. 
The  plan  under  consideration  is  to  broad 
gauge  the  Uintah  road,  extend  it  from  Mack 
to  Fruita  to  connect  with  the  Grand  Valley 
line,  and  use  the  lattcr's  tracks  into  Grand 
Junction.  M.  W.  Cooley,  Mack,  Colo.,  is 
General  Manager  of  the  Uintah  Ry. 

Florida. 

.•\  plan  is  under  consideration  for  the  con- 
struction of  an  electric  railroad  from  Sanford 
or  some  point  on  the  St.  Johns  River  to  Kis- 
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simmee.  It  is  proposed  to  form  a  company 
of  10  men,  each  to  subscribe  $5,000  for  the 
construction  of  the  line.  It  is  stated  that  $15,- 
000  has  already  been  subscribed.  Braxton 
Beachani,   Orlando,   Fla.,   is  interested. 

The  St.  Johns  Light  &  Power  Co.,  St. 
Augustine.  Fla.,  is  reported  to  have  completed 
all  preliminary  plans  and  will  start  actual  con- 
struction in  a  few  days  on  the  extension  of 
the  street  car  service  from  St.  Augustine  over 
into  New  Augustine. 

Options  on  right  of  way  and  sites  for  depot 
and  switching  purposes  have  been  secured  in 
St.  Petersburg  for  a  branch  line  from  that 
city  to  connect  with  the  Tampa  &  Gulf  Coast 
Ry.  at  Tarpon  Springs.  Right  of  way  from  the 
latter  point  to  Largo  has  already  been  secured. 
It  is  believed  that  the  Seaboard  Air  Lme  Ry. 
is  to  build  the  branch. 

Georgia. 

The  Georgia  Railroad  Terminal  Co.  has  ap- 
plied for  a  charter  and  proposes  the  construc- 
tion of  1,500  ft.  of  line  to  connect  two  rail- 
road yards  at  Athens.  Thos.  K.  Scott,  Augusta. 
Ga.,  is  one  of  the  incorporators. 
Illinois. 

About  $12,000  has  been  subscribed  by  citi- 
zens of  Brimfield  and  Kickapoo,  111.,  for  the 
purpose  of  organizing  a  company  and  making 
preliminary  surveys  for  the  construction  of 
the  proposed  line  between  Peoria  and  Gales- 
burg.  W.  T.  Irwin  and  Clifford  Ireland, 
Peoria,  111.,  are  interested  in  the  project. 

Advices  from  Quincy,  111.,  are  to  the  effect 
that  a  preliminary  survey  is  to  be  started  at 
once  for  the  construction  of  a  belt  line  from 
that  city  to  Fort  Madison,  la.  It  is  planned 
by  the  promoters  to  have  actual  work  started 
next   spring. 

Patrick  Bloomfield  of  Carlinville,  111.,  has 
shipped  a  grading  outfit  to  Wisconsin  where 
he  has  a  railroad  construction  job. 

Officials  of  the  railroads  using  the  Union 
Station  at  Chicago  have  reached  an  agree- 
ment regarding  a  number  of  details  of  the 
proposed  new  $22,000,000  terminal,  and  it  is 
expected  that  plans  for  the  buildings  will  be 
approved  within  a  short  time.  As  previously 
noted  in  these  coliunns  the  terminal  building 
will  be  erected  on  the  site  between  Canal  and 
Clinton  Sts.  and  Jackson  Blvd.  and  .\dams 
St.  It  has  been  arranged  to  have  train  sheds 
e.xtend  south  as  far  as  Van  Buren  St.  A 
concourse  will  be  constructed  under  Canal  St. 
so  that  passengers  may  walk  from  the  new 
station  building  to  trains  waiting  on  the 
various  tracks  now  running  into  the  Union 
Station. 

A  stockholders'  meeting  of  the  Decatur, 
Sullivan  &  Mattoon  Transit  Co.  is  to  be  held 
on  Nov.  10  to  take  action  on  increasing  the 
capital  stock  to  $4,000,000,  and  also  to  provide 
for  additional  lines.  It  is  reported  that  a 
London  syndicate  has  accepted  the  proposition 
for  financing  the  project.  The  Decatur,  Sul- 
livan &  Mattoon  Transit  Co.  was  organized  to 
promote  and  build  a  traction  line  from  De- 
catur to  Mattoon  by  way  of  Sullivan.  Later 
the  plans  proposed  the  running  of  the  line 
south  from  Decatur  to  Pana  and  south  from 
Hervey  City  to  the  Big  Four  and  then  a  line 
paralleling  the  Big  Four  and  B.  &  O.  from 
Mattoon  to  Taylorville.  J.  A.  McFall,  Mat- 
toon, 111.,  is  Secretary  of  the  Company. 

Kansas. 

It  is  understond  that  the  Kansas  City.  Mex- 
ico &  Orient  Ry.  Co.  will  be  reorganized  be- 
fore the  close  of  the  year  and  taken  out  of  the 
hands  of  the  receivers.  In  connection  it  is  pro- 
posed to  issue  $15,000,000  of  new  bonds  for 
the  construction  of  the  line  from  Wichita  to 
Kansas  City  and  the  building  of  outer  belt 
terminals  at  the  latter  place.  No  further 
work  will  probably  be  attempted  at  the  pres- 
ent time  on  the  Mexican  end  of  the  road, 
which  extends  to  Topolobampo,  until  peace  is 
assured  in  the  Mexican  republic.  -A.n  inspec- 
tion of  the  lines  has  just  been  made  by  London 
financiers,  among  them  Cecil  Braithwaite, 
member  of  the  banking  firm  of  Foster  & 
Braithwaite.  Mr.  Braithwaite  was  accom- 
panied  by   Phillip   D.   Tuckett   and   Frederick 

•J*  indicates  w 


Hurdle,  London  capitalists,  and  E.  Q  Smith, 
president  of  the  United  States  &  Mexican 
Trust  Co.  ,.11 

At  the  annual  meeting  ot  the  stockholders 
of  the  Santa  Fe  system  on  Oct.  24,  President 
Ripley  stated  that  large  improvements  and 
betterments  were  contemplated  during  the 
next  vear.  One  of  the  principal  ones  he  named 
is  the  extension  of  the  double  track  west  of 
.Mbuquerque. 

Kentucky. 

The  Long  Fork  Rv.  Co.  of  Louisa,  Ky.,  has 
filed    amended    articles    of    incorporation    in- 
creasing its  capital  stock  from  $10,000  to  $15,- 
000  and  extending  the  line  2S  miles. 
Louisiana. 

We  are  advised  as  follows  regarding  pro- 
posed new  construction  work  of  the  Louisiana 
Railwav  &  Navigation  Co.:  "While  it  is  con- 
templated to  extend  the  Louisiana  Railway  & 
Navigation  Co.  northwestward,  the  time  when 
such  extension  will  be  undertak<:n  or  the  ex- 
act direction  have  not  been  determined  on. 
For  the  present  it  is  simply  an  intention  and 
nothing  more." 

The  City  Council  of  Shreveport,  La.,  has 
adopted  an  ordinance  providing  for  a  refer- 
endum election  Nov.  26  for  granting  a  fran- 
chise to  the  Texas-Louisiana  Traction  Co. 
This  company  proposes  to_  construct  and 
operate  an  interurban  electric  line  between 
Shreveport,  La.,  and  Longview,  Tex.,  via 
Marshall  or  Jefferson,  Tex.  Tracks  of  the 
Shreveport  Traction  Co.  will  be  used  inside 
the  city  limits.  Citizens  of  Longview,  Tex.,  are 
largely  interested  in  the  proposition.  Col.  G. 
W.  Hardy,  Shreveport,  La.,  is  the  .\ttorney. 
Maine. 

No  decision  has  yet  been  made  to  build 
the  proposed  railroad  mentioned  in  our  last 
issue.  The  line  will  be  built  under  the  name 
of  the  Rangelcy  Lakes  &  Megantic  R.  R.  and 
is  a  subsidiary  of  the  Maine  Central  R.  R..  of 
which  T.  L. 'Dunn,  Portland,  Me.,  is  Chief 
Engineer.  The  company  is  now  revising  lo- 
cations l>etween  Kennebago  Lake  and  North- 
west  Pond. 

The  Maine  Central  R.  R..  Theo.  L.  Dunn, 
Chief  Engineer,  Portland,  Me.,  has  completed 
surveys  between  Kineo  Station  and  the  head 
of  Chesuncoot  Lake,  a  distance  of  about  48 
miles.  The  building  of  the  line  between  the 
two  points,  however,  has  not  been  decided 
upon,  and  no  requests  for  propositions  from 
contractors  have  been  made  or  will  be  made 
this  year. 

Michigan. 

.\dvices  from  Port  Humn,  Mich.,  state  that 
the  Pere  Marquette  Railroad  will  make  im- 
provements, including  a  new  depot  and  round- 
house, at  that  place,  estimated  to  cost  $100,- 
000.  C.  F.  Weir.  Port  Huron,  Mich.,  is  Su- 
pervisor of   Bridges  and  Buildings. 

Election  w-ill  be  held  at  L'.\nse.  Mich.,  on 
Nov.  11,  to  vote  on  granting  Marshall  F.  But- 
ters, L'Anse.  a  franchise  to  construct  and 
operate  a  single  track  railroad  on  4th   St. 

A  plan  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Romeo 
to  Lexington,  through  .\ImoMt,  Iinlay  City. 
Capac,  Emmet,  Yale.  Speaker,  Peck.  Buel  and 
Croswell.  The  projected  length  is  55  miles. 
David  Oppenheim,  Detroit,  Mich.,  is  the 
promoter. 

John  Doyle,  Contractor,  Grand  Rapids, 
Mich.,  has  moved  his  plant  to  .\lpena,  Mich., 
and  will  act  as  Superintendent  of  Construc- 
tion of  the  Boyne  City,  Gaylord  &  .-Mpena 
R.  R.  He  will  look  after  the  construction  of 
tracks,  bridges  and  buildings,  and  plans  to 
build  about  40  miles  of  road  this  winter.  The 
balance  of  the  road  will  be  finished  in  the 
spring,  making  a  direct  line  from  Lake  Michi- 
gan to  Lake  Huron. 

St.  Louis  Items. 

BY     -\.     B.     KOKXIC. 

®The  Walsh  Construction  Co.  was  awarded 
the  contract  for  filling  bridges  on  the  Frisco 
R.  R.  at  Opelousas.  La.  There  are  about 
150.000  yds.  of  steam-shovel  work  in  this  job. 

ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Pete  Gifford,  of  List  &  Gifford,  spent  a 
couple  of  days  in  town  here  on  business.  He 
reports  their  work  at  Jena,  Ark.,  as  getting 
along  nicely. 

Dave  Griffith  and  J.  W.  McMurray  inform 
us  that  their  work  on  the  new  Frisco  exten- 
sion in  Illinois  will  be  ready  for  subcontractors 
in  a  few  weeks.  Contractors  with  idle  team 
outfits,  write  them  at  the  Sharp  Bldg.,  Kansas 
City,  Mo. 

M.  L.  Windham  will  finish  both  of  his  jobs, 
the  one  near  Cairo  and  the  other  at  Centralia, 
this  month  and  will  be  in  the  market  for  sorne 
more  team  work.  Write  him,  care  the  Pit- 
tinger  House,  Centralia,  111. 

Chas.  Nagel  will  finish  his  rock  contract  on 
the  Mississippi  River  in  a  few  days.  Wants 
more  of  this  kind  of  work.  Lansing,  la.,  will 
catch  him. 

Jas.  Dowd  &  Son  have  moved  their  outfit 
from  Kansas  City  on  to  a  piece  of  levee  work 
near  Point  Pleasant,  Mo. 

McCaughey  Bros,  have  300,000  yds.  of  team 
and  small  car  work  on  the  Burlington  R.  R., 
near  Victory,  Wis.,  to  sublet. 

The  State  Capitol  Commission  and  Egerton 
Swartout,  of  the  firm  of  Tracy  &  Swartout,  of 
New  York,  which  has  been  selected  to  pre- 
pare the  plans  for  the  new  capitol,  met  to 
talk  over  details  of  the  contract  and  some 
minor  modifications  of  the  design  on  Oct.  19. 
It  will  require  six  or  eight  months  for  the 
architects  to  prepare  the  working  plans,  which 
will  hold  off  the  beginning  of  actual  construc- 
tion until  next  spring  or  summer.  In  the 
meantime,  the  commission  will  select  the 
stone.  Under  the  law  the  capitol  must  be 
built  of  Missouri  limestone  or  granite.  There 
are  only  two  limestone  quarries  in  Missouri, 
it  is  said,  sufiiciently  developed  at  this  time 
to  furnish  expeditiously  the  stone  needed. 
These  are  the  Carthage  and  Phoenix  quar- 
ries, in  Jasper  and  Green  counties.  There  arc, 
however,  a  number  of  others  being  dcvelopeu 
from  which  the  stone  may  be  taken. 
Harris  Bros.,  Herrin,  111.,  have  t!  teams  idle. 
A.  B.  Koenig  left  here  with  a  party  of 
friends  on  Oct.  22,  for  a  two  weeks"  hunting 
;ind  fishing  trip  on  Black  River,  south  of 
Corning,  .\rk. 

Nicholas  I^ainb,  one  of  our  oldest  contrac- 
tors and  quarryincu,  died  at  his  late  residence, 
fiGOO  Olive  St..  two  weeks  ago.  Mr.  Lamb  was 
born  in  Roscommon  County,  Ireland,  in  1833, 
and  came  to  St.  Louis  45  years  ago.  He  is 
survived  by  his  widow  and  three  children. 

Harringtan  Bros.,  R.  R.  No.  2.  Clayton, 
Mo.,  will  have  one  of  the  best  team  outfits  in 
this  part  of  the  country  idle  in  a  few  days. 
The  Ilarrington  boys  have  a  reputation  of  be- 
ing hustlers  and  finishing  work  ahead  of  con- 
tract time. 

The  United  Railways  Company  has  begun 
the  erection  of  a  $15,000  car  shed  and  pas- 
senger station  at  St.  Johns,  on  the  St.  Charles 
Suburban  Line,  in  St.  Louis  County.  Work 
on  the  superstructure  will  be  started  this  week, 
the  foundation  having  already  been  finished. 
The  company  recently  acquired  about  six  acres 
of  ground  at  St.  Johns  at  a  cost  of  $5,O00. 
The  entire  St.  Charles  line  from  Wellston  to 
St.  Johns,  a  distance  of  four  miles,  has  been 
double-tracked  within  the  last  few  weeks,  in 
addition  to  the  loop  installed  at  the  new  fair- 
grounds. Additional  cars  also  have  been  put 
into  service.  The  new  barn  at  St.  Johns  will 
accommodate  about  20  cars.  To  protect  the 
new  plant  in  case  of  fire,  a  10,000-gal.  steel 
water-tank  is  to  be  erected.  President  Rob- 
ert McCulloch  announced  that  the  company 
recently  Jiad  i)urcliased  a  strip  of  land  50  ft. 
wide,  extending  along  the  present  St.  Charles 
line  right-of-way,  for  a  distance  of  about 
three  miles  from  the  Missouri  River  bridge. 
This  land  will  be  filled  in  to  raise  it  to  the 
present  level  of  the  tracks,  in  order  that  a 
second  track  over  the  entire  route  may  be  laid 
some  time  in  the  future.  The  St.  Charles  line 
now  is  elevated  above  high-water  mark,  and 
no  further  trouble  is  anticipated  from  future 
Hoods  along  this  route.  The  United  Railways 
Company  now  is  engaged  in  renewing  its 
Broadway  line  from  Carr  St.  for  a  distance  of 
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nearl  25  blocks  north.  This  improvement  is 
being  made  at  a  cost  of  several  hundred  thou- 
sand dollars,  the  old  rails  being  replaced  by 
much  heavier  steel  and  the  ties  embedded  in 
concrete.  It  is  planned  similarly  to  improve 
the  South  Broadway  track  as  soon  as  the 
present  work  in  the  North  End  is  finished. 

P.  J.  Murphy  passed  through  St.  Louis  the 
other  day  on  his  way  to  Michigan,  where  he  is 
doing  a  lot  of  bridge  filling  for  the  Wabash 
R.  R. 

Kaiser  &  Maloney  can  use  a  15  or  20-team 
outfit  on  their  levee  work  near  Point  Pleasant, 
Mo.  .'Address  them.  Point  Pleasant.  Mo.,  or 
Bloomington.  Ind. 

Montana. 

The  Northern  Pacific  Ry.  has  under  consid- 
eration the  construction  of  a  branch  line  into 
the  Lake  Basin  Country,  and  engineers  are 
working  on  surveys  in  an  effort  to  locate  the 
most  feasible  route.  One  plan  is  to  use  the 
Billings  &  Northern  track  from  Billings  to 
Acton  and  to  run  west  from  there,  and  an- 
other probably  is  to  run  the  branch  line  from 
the  main  line  near  Yegen  up  Canvon  Creek. 
W.  L.  Darling,  St.  Paul,  Minn.,  is' Chief  En- 
gineer. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.,  E.  O.  Reder.  Chief  Engineer,  Seattle, 
Wash.,  opened  bids  last  week  for  the  exten- 
sion of  the  Great  Falls-L'ewiston  line  to  the 
west  through  Sun  River  town  and  thence  to 
the  north  through  Choteau  and  on  northward 
as  far  as  Muddj-  Creek.  The  line  through 
Choteau  will  be  about  65  miles  in  length. 

Nevada. 

It  is  reported  that  the  Southern  Pacific  Co. 
will  shortly  start  preliminary  surveys  for  a 
connectin.g  link  between  Keeler  and  Palisade. 
It  is  believed  that  the  line  will  be  run  from 
Palisade,  Lander  County,  Nevada,  on  the  main 
line  of  the  Southern  Pacific,  to  .\ustin,  thence 
down  Smoky  Valley  to  Goldfield  Junction, 
thence  to  Tonopah,  Goldfield,  Cuprite.  L"be- 
hebe  and  finally  to  Keeler,  Inyo  County.  Calif. 

Ne\v  Jersey. 

The  Public  Service  Corporation.  Broad  and 
Bank  Sts.,  Newark,  N.  J.,  has  made  surveys 
for  the  proposed  extension  of  its  Pensauken 
trolley  line  to  East  Pensauken. 

New  York. 

®Mahoney  &  Swanson,  Jatjiestown.  X.  Y., 
have  been  awarded  a  contract  by  the  Erie  K. 
R.,  for  track  elevation  work  in  Jamestown. 
The  Erie  contemplates  the  elimination  of 
grade  crossings  at  Main.  Institute  and  West 
.Second  Sts.,  and  the  erection  of  a  new  pas- 
senger station,  at  a  total  cost  of  about  $TiiO,00i1 

The  LTtilities  Improvement  Co.  of  New 
York  City,  has  been  chartered  under  the  laws 
of  Delaware.  The  company  has  a  capital  stock 
of  $40,000,000  and  proposes  to  buy,  acquire, 
lease  and  operate  works  and  plants  for  the 
generation  and  purification  of  and  storage  of 
gas,  both  natural  and  artificial,  in  mains,  pipes, 
conduits,  ducts,  services,  meters  and  other  ap- 
paratus for  distribution  to  the  public,  and  to 
construct  railroads,  tramways  and  project 
other  kinds  of  vehicular  travel  bv  steam  and 
electricity.  H.  L.  Doherty  Co.,  ("iO  Wall  St., 
New  York  City,  operating  a  number  of  light 
plants  and  electric  railways,  is  behind  the  new 
organization. 

The  Jamestown  Street  Ry.  Co.,  G.  E.  Malt- 
by,  General  Manager,  Jamestown,  N.  Y.,  has 
applied  to  the  City  Council  of  that  city  for  a 
franchise  for  a  trolley  line  on  Willard  St. 
from  Winsor  St.  to  Willow  .Ave.  This  is  to 
supplant  the  franchise  for  a  line  from  .\Uen 
and  Winsor  Sts.,  north  on  .Allen  to  Willard 
St.  and  east  on  Willard  to  Willow  .\v.,  whicli 
was  granted  last  year.  The  company  desires 
the  change  in  order  to  avoid  the  dangerous 
curve  at  Willard  and  .Allen  in  case  the  trolley 
line  should  be  run  over  Allen   St. 

The  Public  Service  Commission  for  tin- 
First  District.  New  York  City,  has  sent  to 
the  State  Comptroller  at  .Albany  a  request  for 
an  appropriation  for  the  year  1013  of  $1,500,- 
000,  to  be  used  in  the  elimination  of  grade 
crossings   on    the    railroads    within    the   hmits 


of  Greater  New  York.  Under  the  law  the 
cost  for  such  elimination  is  borne  one-half  by 
the  railroad  company,  one-quarter  by  the  city 
and  one-quarter  by  the  state,  but  no  proceed- 
ings can  be  taken  by  the  Public  Service  Com- 
mission toward  elimination  until  the  statS 
shall  have  appropriated  its  quota.  Elimina- 
tion work  to  cost  about  $2,000,000  is  now 
under  way  at  Flushing  on  the  Long  Island 
R.  R.  This  was  made  possible  by  an  appro- 
priation by  the  state  of  $500,000  in  response 
to  requests  made  by  the  Commission  in  1900 
;ind  1010.  Additional  elimination  work  to 
cost  $1,400,000  would  now  be  in  progress  had 
it  not  been  for  the  veto  by  Governor  Dix  of 
the  appropriation  of  $350,000,  made  by  the 
last  Legislature.  The  Commission  had  con- 
ducted the  proceedings  necessary  under  the 
law  and  everything  was  ready  to  begin  work 
when  the  Governor's  veto  halted  further 
action. 

The  Liberty  &  Callicoon  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $82,000 
and  proposes  to  operate  an  electric  or  steam 
road  in  Sullivan  County  from  Liberty,  through 
White  Sulphur  Springs  and  Youngsville  to 
Jeffersonville,  a  distance  of  14  miles.  The 
directors  include  Lowell  H.  Brown  an<l 
.Archer  Brown,  New  York :  Stanley  F.  Crock- 
er, Brooklyn :  Charles  B.  Ward  and  Frank  E. 
Bridges,  Liberty. 

North   Carolina. 

The  Atlantic  &  Western  R.  R..  H.  C.  Huf- 
fer,  Jr.,  President,  Baltimore,  Md..  has  ex- 
ecuted a  mortgage  to  recover  a  bond  issue  not 
to  exceed  $1,500,000.  This  company  now 
operates  18  miles  of  road  between  Lillington 
and  Sanford,  N.  C,  connecting  at  the  former 
place  with  the  Norfolk  Southern  and  at  San- 
ford with  the  Seaboard,  Southern  &  .Atlantic 
Coast  Line.  Extensions  now  under  construc- 
tion and  expected  to  be  ready  for  operation 
b}"  the  middle  of  November  will  add  eight 
miles  to  the  line.  Of  the  proposed  bond  issue 
it  is  said  the  company  contemplates  issuing 
only  $250,000  at  this  time. 

North  Dakota. 

It  is  reported  that  the  Northern  Pacific  will 
place  engineers  in  the  field  at  Mott  to  run  a 
new  survey  over  the  old  one  which  was  made 
about  three  years  ago  for  the  extension  of  the 
line.  It  is  the  intention  to  try  and  get  a  more 
direct  line  than  the  old  survey  called   for. 

The  Commercial  Club  of  Fargo.  N.  Dak., 
has  negotiations  underway  with  H.  M.  Byllesly 
&  Co.,  Chicago,  III.  owners  of  the  Fargo  & 
Moorhead  Street  Ry.  Co.,  for  the  proposed 
construction  of  an  interurban  railway  be- 
tween Fargo  and  the  Detroit  lake  district  of 
Minnesota. 

It  is  rumored  that  the  Chicago,  Milwaukee 
&  Puget  Sound  Ry.  is  contemplating  the  con- 
struction of  a  north  and  south  line  through 
the  Black  Hills,  from  Rapid  City  to  Portal, 
N.  Dak.,  on  the  Canadian  boundary.  .A.  M. 
Ingersoll,  Seattle.  Wash.,  is  Vice-President  of 
the  company. 

Right  of  way  men  of  the  Northern  Pacific 
are  said  to  be  working  in  the  vicinity  of  Lin- 
ton toward  Edgeley  securing  the  rights  for 
the  proposed  route  of  the  Mott,  N.  Dak., 
extension.  W.  L.  Darling,  St.  Paul,  Minn.,  is 
Chief    Engineer    of    the    Northern    Pacific. 

Ohio. 

®Frank  Mitchell,  Bellefontaine,  O.,  has  been 
awarded  a  contract  by  the  Toledo  &  Ohio 
Central  Ry.,  J.  .A.  Stocker.  Chief  Engineer. 
Columbus,  O.,  for  grading  for  extensions  to 
passing  tracks  between  Peoria  and  Columbus. 
It  is  stated  that  other  contracts  for  similar 
work    will   be   let   immediatelv. 

The  Lorain.  .Ashland  &  W'estern  Ry.,  l'.  P. 
Ramsey,  General  Manager,  .Asliland,  O.,  which 
is  planning  a  considerable  amount  of  develop- 
ment work,  as  previously  noted  in  these 
columns,  has  applied  to  the  State  Utilities 
Commission  for  permission  to  increase  its 
capital  stock  from  $2511.000  outstanding  bv  an 
additional  issue  of  $1,750,000  of  stock,  $1,500.- 
000  in  lirst  mortgage  bonds,  5  per  cent,  fifty- 
year:  $1,200,000  of  second  mortgage  bonds  ami 
$500,000  in  bonds  to  be  held  in  reserve. 


Surveys  have  been  made  in  part  for  the 
projected  22-mile  line  of  the  Ohio  Valley 
Traction  Co.  from  New  Boston  to  Hanging 
Rock.  The  capital  for  construction  has  not 
been  secured  as  yet,  and  it  is  not  planned  to 
let  building  contracts  until  sometime  in  the 
spring  of  1913.  R.  D.  York,  Portsmouth,  0., 
is  Chief  Engineer;  L.  D.  York,  Portsmouth, 
O.,  is  President. 

The  Pennsylvania  R.  R.  and  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Ry.  are  under- 
stood to  be  planning  to  have  a  considerable 
amount  of  betterment  work  started  next  spring 
on  their  respective  lines  in  order  to  improve 
the  service  between  Cleveland  and  Cincinnati. 
The  Big  Four  is  reported  to  have  made 
surveys  near  Delaware  for  a  cut  off,  ana  the 
Pennsylvania  is  understood  to  be  planning  re- 
ducing grades  and  curves  on  its  C.  A.  &  C. 
line   in    Holmes   County. 

Oklahoma. 

The  Ardmore  &  Waurika  Ry.  Co.,  the  in- 
corporation of  which  was  mentioned  in  our 
last  issue,  has  begun  proceedings  to  condemn 
right  of  way  extending  through  Carter  County 
west  of  Ardmore.  It  is  stated  if  this  right  of 
way  is  secured  the  company  will  at  once  begin 
construction  work  on  its  line  from  Ardmore  to 
Waurika.  Dorset  Carter,  Chickasha,  Okla.. 
is   Vice    President. 

The  contract  for  the  first  section  of  the  Fort 
Smith,  .Arkoma  &  Wilburton  R.  R.  has  been 
let.  This  contract  calls  for  building  only 
about  V2  mile  of  line  in  Arkoma  to  a  connec- 
tion with  the  Frisco.  It  is  said,  however,  that 
contracts  for  the  remainder  of  the  line  to 
Wilburton  will  be  let  about  Jan.  1.  M.  C. 
Burke,   Fort  Smith,  Ark.,  is   President. 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  Co., 
502  Fenton  Bldg.,  Portland,  Ore.,  is  reported 
to  have  taken  bids  on  the  construction  of  40 
miles  of  track  between  Salem  and  Oswego. 
From  the  latter  place  to  Hubbard,  a  distance 
of  20  miles,  the  road  will  be  double-track, 
and  from  Hubbard  to  Salem,  21  miles,  will  be 
single  track. 

Swife  &  Co.,  packers,  7()  W.  Monroe  St., 
Chicago,  controlling  the  stock-yards  and  plant 
of  the  Union  Meat  Co..  in  Portland,  are  plan- 
ning the  construction  of  a  belt  railway  in  the 
Peninsula  District  of  Portland,  connecting 
with  all  the  lines  now  serving  that  territory 
and  supplying  their  various  industries  there 
with  their  own  power  and  equipment..  It  is 
probable  that  the  line  will  have  about  three 
miles  of  trackage  and  will  cost,  approximately, 
$100,000.  O.  M.  Plunimer.  is  Portland's  rep- 
resentative of  Swift  &  Cii. 

Pennsylvania. 

The  Williamsport  &  North  Branch  R.  R..  L. 
D.  Townsend,  General  Mana.ger,  Hughesville, 
Pa.,  is  to  put  in  heavier  rails  and  ties  next 
spring  on  the  Eagles  Mere  R.  R.,  10  miles 
long.  The  plans  for  broad  gaging  the  line 
have  been  abandoned. 

F.  E.  Tier,  Mt.  Carmel,  Pa.,  has  been  ap- 
pointed receiver  of  the  New  Berlin  &  Win- 
field  R.  R.  Co.  and  it  is  believed  that  imme- 
diate steps  will  be  taken  toward  reconstruct- 
ing the  roadbed  between  New  Berlin  and 
W'inlield  in  order  that  traffic  may  be  re- 
sumed. 

The  Clairton  &  Blair  Street  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  Sti.flOO. 
and  proposes  to  construct  and  operate  a  1-mile 
line  in  Clairton  Borou.gh.  The  officers  and 
incorporators  are  W.  G.  Weimer.  Coraopolis, 
Pa.,  President:  J.  E.  White,  Dravosburg:  O. 
B  Higlev.  Carnegie:  C.  W.  Clnrkson.  Avalon. 
■ind  li.  M.  Wright,  Millvalc. 

Tennessee. 

The  Mountain  Ry.  Co..  incorporated  two 
weeks  ago  with  a  capital  stock  of  $500,000.  is 
to  construct  a  street  railway  in  the  town  of 
St.  Elmo  to  the  top  of  Lookout  Mountain. 
Grading  work  on  a  portion  of  the  line  has 
alreadv  been  started.  The  incorporators  in- 
clude W.  E.  Boileau,  TIO  Market  St.,  Chatta- 
nooga,  General   Manager  of  the  Chattanooga 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Railway  &  Light  Co.,  and  E.  D.  Reed,  Chief 
Engineer  of  the  latter  company. 

Texas. 

Advices  from  Carrizo  Springs,  Texas,  state 
that  a  bonus  of  $40,000  has  been  raised  to  se- 
cure the  construction  of  the  Eagle  Pass  or 
Del  Rio  extension  of  the  Asherton  &  Gulf  R. 
R.  through  that  city.  It  is  planned  to  make 
connection  with  the  Mexico  branch  of  the 
Southern  Pacific  at  Eagle  Pass  and  with  the 
transcontinental  line  of  that  system  at  Del 
Rio. 

The  Santa  Fe  System,  according  to  advices 
from  Amarillo,  Texas,  is  preparing  to  install 
heavier  steel  on  the  line  from  Amarillo  to  the 
Oklahoma  line.  The  cost  of  the  improvement 
is  estimated  at  $500,000. 

A  mass  m'eeting  was  held  at  Teague,  Texas, 
for  the  discussion  of  the  proposition  to  raise 
a  bonus  to  bring  the  new  railroad  which  is 
proposed  to  run  from  Ennis  through  Ennis, 
Kerens  and  Fairfield  to  Teague.  T.  J.  Alex- 
ander is  Chairman  of  the  committee  appoint- 
ed to  investigate  the  matter. 

The  Port  Arthur  Light  &  Power  Co.  has 
filed  its  charter.  The  company  has  a  capital 
stock  of  $600,000,  and  is  to  later  take  over  the 
light  and  power  plant  of  the  Port  Arthur 
Traction  Co.  The  incorporators  are  Edwin  J. 
Emerson,  Beaumont ;  Walter  N.  Monroe,  Port 
Arthur;  Charles  W.  Kellogg,  Jr.,  Dallas. 
Other  stockholders  are  Raymond  Neilson, 
Jesse  Andrews,  C.  R.  Wharton,  W.  H.  Walne, 
C.  L.  Carter,  all  of  Houston. 

Construction  work  is  reported  to  have  been 
started  at  Garland  on  the  projected  line  of 
the  Dallas  &  Greenville  Interurban  Ry.  Co. 
Major  Joseph  F.  Nichols,  Greenville,  Tex.,  is 
President. 

Proposition  has  been  made  to  the  business 
men  of  Ennis,  Tex.,  for  the  construction  of  a 
railroad  from  Teague  via  Fairfield  and  Kerens 
to  Ennis.  Col.  Geo.  Turner,  New  Orleans, 
La.,  is  the  promoter. 

The  Gulf,  Colorado  &  Santa  Fe  R.  R.  (Santa 
Fe  System)  is  reported  to  have  ordered  bids 
for  its  system  of  freight  yards  and  terminals 
at  Brownwood.  The  land  and  buildings  com- 
prising the  group  of  terminal  structures,  with 
the  expenditures  involved  in  each  of  the  indi- 
vidual items  are:  Division  freight  yard,  $'251,- 
000;  engine,  coach  and  repair  yards  and 
equipment,  $170,000;  12-stall  brick  engine 
house  (92-ft.  standard  low  type),  $4.5,000; 
standard  85-ft.  turn-table,  $11,000;  brick  ma- 
chine shop,  $10.000 ;  car  repair  shed  with  serv- 
ice track,  $8,500;  brick  power  house,  $8,000; 
sand-house  with  service  track,  $5,500 ;  round- 
house, foreman's  office  and  supply  house, 
?2.500;  engine  supply  house.  $1,300. 

The  Lufkin,  Hemnhill,  Hempstead  &  Gulf 
Ry.  Co.,  with  principal  business  office  at 
Hemphill,  at  a  capital  stock  of  $100,000.  has 
been  incorporated,  and  proposes  to  construct 
and  operate  a  line  of  railroad  from  Kindred, 
San  Augustine  County,  to  Godwins  Ferry,  on 
the  Sabine  River  in  Sabine  County,  a  distance 
of  about  3(5  miles.  The  incorporators  are 
Hiram  Knox,  G.  E.  Pratt.  J.  O.  Toole,  all  of 
Hemphill ;  C.  B.  Collins,  Lufkin :  W.  M.  Cadv, 
B.  E.  Smith,  McNary,  La. ;  Robert  Stack, 
Woodworth,  La. ;  F.  J.  Bernhardt,  Keenan. 
Tex. ;  Arch  MacDonald,  Houston. 

The  San  Antonio,  Uvalde  &  Gulf  R.  R.. 
which    is    now     completing     an    extension    to 


Fowlerton,  has  started  surveys  for  a  farther 
extension  from  that  point  into  the  lower  Rio 
Grande  Valley.  It  is  reported  that  the  survey 
will  cover  about  25  miles  of  line.  A.  R.  Ponder, 
San  Antonio,  Tex:,  is  General  Manager. 
Utah. 

The  Salt  Lake  &  Utah  Valley  R.  R.  Co.  has 
secured  its  last  franchise,  and  is  stated  to 
have  completed  financial  arrangements  for 
building  its  projected  interurban  line.  It  is 
likely  that  construction  contracts  will  be  let 
in  the  near  future.  This  is  the  project  being 
financed  by  A.  J.  Orem  &  Co.,  Salt  Lake  City. 

Reports  from  Ogden,  Utah,  state  that  con- 
tracting engineers  have  been  in  that  city  se- 
curing information  upon  which  to  base  their 
bid  for  construction  work  on  the  proposed 
electric  line  between  0.gden  and  Logan.  P.  A. 
Wells,,  Omaha,    Neb.,   is   the   promoter. 

Engineers  of  the  Southern  Pacific  are  at 
work  on  surveys  for  the  proposed  cutoff  from 
Ogden,  Utah  to  Los  Angeles,  by  way  of 
Palisade  or  Battle  Mountain,  Nev.  The  route, 
on  which  a  corps  of  surveyors  is  now  busy 
between  Basalt  and  Coaldale  in  Nevada,  will 
follow  the  Owens  Lake  depression  to  Basalt 
and  thence  to  Coaldale.  It  will  swing  to  the 
north  of  Millers,  taking  the  Smoky  Valley 
east  of  Austin,  Nev.,  and  over  a  low  summit 
to  Grass  Valley,  thence  through  Grass  Vallev 
to  within  a  few  miles  of  the  Buckhorn  min« 
and  thence  down  Pine  Valley  to  Palisade.  The 
new  route  will  not  only  save  500  miles  be- 
tween Los  Angeles  and  Ogden,  but  it  will 
also  give  a  line  to  Seattle,  in  conjunction 
from  the  Oregon  Short  line  into  Nevada 
through  Modoc  and  Lassen  Counties  Calif. 
William  Hood,  San  Francisco,  Calif,  is  Chief 
Engineer. 

Washington. 

The  Olympia  Terminal  Ry.  Co.,  Olympia, 
Wash.,  has  Ijegun  condemnation  proceedings 
to  obtain  right  of  way  for  its  projected  electric 
line  to  Chehalis.  The  right  of  way  which  it 
is  proposed  to  obtain  is  part  of  the  abandoned 
Union  Pacific  grade  that  was  built  in  the 
early  '90s.  The  Washington  Electric  Co.  has 
already  brought  suit  to  acquire  the  old  grade 
in  and  through  Chehalis  and  westward  to 
Claquato ;  also  northward  through  Centralia 
to  where  it  will  connect  with  that  portion 
which  the  Olympia  corporation  now  seeks  to 
obtain   title. 

Wisconsin. 

Matter  of  extending  the  Hillsboro  &  North- 
eastern Ry.  to  Richland  Center,  by  way  of 
Yuba,  Hub  City  and  Rockbridge,  has  been 
taken  up  again,  and  there  are  some  prospects 
that  something  will  be  doing  in  the  near  fu- 
ture. W.  H.  H.  Cash,  New  Lisbon,  Wis.,  is 
President. 

The  Great  Northern  Ry.  is  said  to  have  un- 
der way  preparations  for  a  large  amount  of 
construction  work  during  the  coming  winter. 
At  Allouez,  Wis.,  a  largie  amount  of  track- 
age will  be  laid  for  use  in  connection  with 
the  new  terminal  buildings  now  in  the  course 
of  erection.  In  addition  more  storage  tracks 
are  to  be  laid  to  handle  the  anticipated  in- 
crease in  ore  traffic. 

The  Southern  Wisconsin  Ry.  Co.,  Madison, 
Wis.,  is  reported  to  be  planning  to  extend  its 
line  on  L'niversity  .'\ve.  to  Forest  St.  in  Uni- 
versity Heights,  along  Forest  to  Regent  and 
along  Regent  to  the  cemeteries.     Tracks  also 


are  to  be  laid  along  Warren  St.  from  Uni- 
versity Ave.  to  Monroe  and  along  Monroe  to 
Edgewood.  It  is  expected  that  the  company 
will  make  the  improvement  next  spring. 

Wyoming. 

It  is  rumored  that  the  Oregon  Short  Line 
R.  R.  has  under  consideration  the  followir.g 
route  for  the  construction  of  a  line  to  Lan- 
der, Wyo. :  From  the  Pocatello-Butte  line  at 
Rigby,  Idaho,  up  the  Snake  to  the  Grey's 
River,  thence  up  that  river  and  down 
LaBarge  Creek  to  the  junction  of  the  Green 
River.  From  there  it  will  circumvent  the 
Wind  River  Mountains,  terminating  at  Lan- 
der. Carl  Stradlcy,  Salt  Lake  City,  Utah,  is 
Chief  Engineer. 

Canada. 

©Murdoch  &  Co.,  Vancouver,  B.  C,  have 
been  awarded  a  contract  by  the  Canadian 
Northern  Ry.  for  40  miles  of  line  from  the 
north  end  of  Cowichan  Lake  to  Alberni  Canal. 
Murdoch  &  Co.  also  have  been  awarded  the 
grading  contract  on  the  Esquimalt  &  Nanaimo 
Ry.  extension  to  the  Canal,  a  distance  of  27 
miles. 

®CuIliton  Bros.,  Parksville.  B.  C,  or  Spo- 
kane, Wash.,  have  been  awarded  the  contract 
from  mile  15%  to  mile  35  on  the  Comox  Ex- 
tension of  the  Esquimalt  &  Nanaimo  Ry.  The 
contract  includes  350,000  cu.  yds.  of  earth  ex- 
cavation, 100,000  cu.  yds.  rock  excavation,  ap- 
proximately 15  wooden  bridges  and  7  steel 
spans  and  6,000  cu.  yds.  concrete  masonry.  All 
work  except  the  bridging  will  be  sub-let.  None 
of  the  work  has  been  sub-let  and  parties  wish- 
ing to  look  it  over  or  desiring  further  in- 
formation should  address  Culliton  Bros.,  at 
Parksville,  B.  C. 

®Moore  &  Pethick,  Victoria,  B.  C,  have 
been  awarded  the  contract  for  grading  a  20- 
mile  section  of  the  Esquimalt  &  Nanaimo  Ry. 
extension  along  the  east  coast  of  Vancouver 
Island. 

©Contract  for  constructing  stations,  water 
tanks  and  section  houses  on  the  Penticton  sec- 
tion of  the  Kettle  Valley  Ry.,  have  been  let 
to  Wm.  Bouthron,  Grand  Forks,  B.  C. 

The  Grand  Trunk  Pacific  Ry.,  B.  B.  Kelli- 
her.  Chief  Engineer,  Winnipeg,  Man.,  is 
planning  the  construction  of  a  40-mile  line  in 
the  Province  of  Sashatchewan  to  connect  its 
Battleford   and   Cutknife  branches. 

Property  owners  in  eastern  part  of  the  City 
of  Calgary,  Alta.,  are  considering  raising  $10,- 
000  for  an  extension  to  the  city  electric  rail- 
way. 

The  Niagara,  St.  Catherines  &  Toronto  Ry. 
Co.,  St.  Catharines,  Ont.,  has  secured  practi- 
cally all  right  of  way  and  will  soon  undertake 
the  construction  of  its  new  electric  line  be- 
tween Niagara-on-the-Lake  and  St.  Catherines. 

The  Toronto  Suburban  Ry.  Co..  Toronto. 
Ont.,  is  reported  to  have  secured  right-of- 
way  through  Guelph  for  its  projected  line  to 
Berlin,  Ont. 

The  Canadian  Northern  Ry.  Co.  has  filed 
plans  with  the  city  of  Toronto  for  its  eastern 
line  through  Scarboro  and  for  the  eastern 
entrance  into  the  city.  The  proposed  line 
will  parallel  the  Canadian  Pacific  Ry.  from 
the  starting  point  at  Cottingham  St.  to  Leaside 
Jimction.  Plans  for  subways  under  the  To- 
ronto and  Hamilton  line  show  crossings  at 
these  streets:  Bartlett,  Osier,  Dufferin,  Ham- 
burg, St.  Clair  .'\ve.  and  Geary  St. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

®The  Board  of  Road  &  Revenue  Commis- 
sioners of  Calhoun  County,  Ala.,  has  let  the 
contract  for  the  construction  of  two  miles 
of  first-class  macadam  road  on  the  Alexan- 
dria highway,  north  of  the  city  of  Anniston, 
the  county  seat,  to  Goodrich  &  Crinkley,  An- 
niston. 

®    Wallace    Bros.    &    Young.    Birmingham, 


.\la..  have  been  awarded  the  contract  by  the 
Board  of  Revenue.  Jefferson  County,  Bir- 
mingham, for  grading,  draining  and  surfac- 
ing with  chert  approximatelv  3  miles  of  the 
old  Stouts  Road,  at  $8,000.  Bids  were  opened 
Oct.  24. 

®The  City  Commission  of  Birmingham, 
Ala.,  has  let  the  contracts  to  pave  with  wood- 
en blocks  First  Ave.,  from  18th  to  21st  Sts., 
and  20th  St.,  from  Railroad  to  Fourth  Aves., 


to  the  McCartin  Construction  Co.,  at  $29,551 
and  $28,667,  respectively.  All  bids  were  re- 
jected for  the  Belgian  blocks,  which  are  to 
be  taken  up,  and  it  was  decided  to  use  the 
material  in  paving  some  down-town  alleys. 

The  .Mabama  State  Highway  Commission. 
^Montgomery,  has  appropriated  $-52,000  toward 
highway  construction  in  14  counties  in  the 
state.  The  counties  have  provided  for  sup- 
plemental  appropriations   in   each  instance,  in 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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amounts  equal  to  the  state  aid  fund.  The 
counties  thus  benefited  are :  Montgomery, 
$4,000;  Jackson,  $2,000;  Blount,  $2,000;  Perry, 
Russell,  Shelby,  Elmore,  Franklin,  Butler, 
Coffee,  Limestone,  Sumter,  Walker,  Morgan 
•each  $4,000.  Under  the  state  law,  $2,000  is 
the  annual  appropriation  available  for  coun- 
ties; $4,000  the  appropriation  for  two  years. 
Russell  has  received  $1,546  of  its  $4,000  ap- 
propriation. W.  S.  Keller  is  State  Highwav 
Engineer. 

The  Qiamber  of  Commerce  of  North  Bir- 
mingham, Ala.,  is  agitating  the  opening  and 
paving  of  2(;th  St.,  from  Norwood  to  North 
Birmingham,  and  to  have  29th  Ave.  opened 
through  the  railroad  from  27th  St.,  east. 

California. 

^Bids  will  be  received,  it  is  reported,  un- 
til Nov.  1.5  by  Board  of  County  Supervisors, 
Fresno,  Calif.,  for  the  construction  of  an 
oil  macadam  pavement  on  Olive  Ave.,  esti- 
mated to  cost  about  $9,000. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
4,  by  Board  of  Los  Angeles  County  Super- 
visors, Los  Angeles,  Calif.,  for  the  improve- 
ment of  a  portion  of  Foothill  Boulevard.  The 
work  will  include  grading,  paving  and  cul- 
verts.     H.   J.    Lelande  is   County   Clerk. 

^•Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  Board  of  Los  .\ngeles  County  Super- 
visors, Los  Angeles,  Calif.,  for  the  improve- 
ment of  the  Compton-CIearwater  road,  in- 
cluding grading,  paving,  culvert  construction, 
etc..  H.  J.  Lelande  is  County  Clerk. 

®The  City  Council  of  Santa  Monica,  Calif., 
has  awarded  the  contract  for  the  improvement 
of  Fremont  Ave.,  from  the  ocean  to  the  citv 
limits  to  the  Kaw  Paving  Co.,  at  $92,000.  The 
specifications  provide  for  asphalt  from  the 
■ocean  to  Eighth  St.,  and  for  oiled  macadam 
from  that  point  to  the  city  limits,  and  also 
for  the  widening  of  the  avenue,  and  the  in- 
stallation of  a  street-lighting  system.  Braun. 
Bryant  &  Austin  of  Los  Angeles,  secured  the 
contract  for  paving  Oregon  Ave.,  a  distance 
of  2%  miles,  from  Fourth  St.  to  the  city 
limits.  B.  M.  Snyder  &  Co.  were  awarded  the 
contract  for  building  an  ocean  front  prom- 
enade a  mile  long  to  cost  $9,000,  and  the  same 
concern  will  grade,  oil,  pave  and  construct 
sidewalks  and  curbs  for  about  one-half  the 
length  of  14th.  1.5th,  16th,  17th,  Idaho,  Wash- 
ington and  California  Sts.  All  this  work, 
excluding  Fremont  Av«.,  will  cost  about 
$2-58.000.  H.  E.  Stone  is  in  charge  of  streets. 
W.  W.  Phelps  is  City  Engineer. 

The  Board  of  Supervisors,  Fresno.  Calif., 
has  adopted  the  specifications  for  the  paving 
of  the  Normal  School  road  extension  of  Van 
Ness  Ave.  Bids  will  not  be  asked  until  the 
property  owners  have  assured  the  board  that 
they  will  construct  concrete  curbing.  The 
Supervisors  will  finish  the  entire  40-ft.  wide 
roadway,  putting  down  macadam  paving  with 
an  oiled  surface,  only  in  the  center  of  20  ft. 
of  the  roadw.iy.  That  paving  will  consist  of 
a  4-in.  crushed  rock  base,  with  %-in. 
rock  screening  surface  put  down  in  two  lay- 
ers with  an  oil  liinding  course  between  them. 
The  10  ft.  on  either  side  of  the  center  paved 
strip  will  be  graded,  surfaced  and  finished 
with  %-in.  screening  top  as  in  the  paved  por- 
tion. 

The  City  Commission  of  El  Centro,  Calif- 
contemplates  putting  in  a  considerable  amount 
•of  street  paving.    John  Norton  is  Mayor. 

CALIFORNIA    STATE    HIGHWAY    WORK. 

The  following  review  of  the  first  year's 
■work  of  the  California  Highway  Commission, 
■of  which  .'\ustin  B.  Fletcher,  Sacramento, 
Calif.,  is  Chief  Engineer,  is  taken  from  the 
California  Highway  Bulletin,  tlie  official  or- 
gan of  the  Commission.  This  review  shows 
the  status  of  the  work  on  or  about  Oct.  15 
last. 

Early   in    its    work    the    Commission    chose 

■certain  main  routes  as   follows : 

Miles. 

Route  1.  San   Francisco   to   Oregon   line 421 

Koute  2.  San    Francisco    to    San    Diego    via 

Los    .\ngeles    592 

iiento  to  Oregon  via  east  side 


Route  4.  Sacramento  to  Los  Angeles  via  San 

Joaquin    Valley    445 

Route    5.  Stockton    to    Santa    Cruz   via   Oak- 
land     13S 

Route  6.  Sacramento   to   Woodland  Junction.  20 

Route  7.  Tehama   to   Benleia    191 

Route  8.  Hopland      to     Vallejo     v  1  a     Lake 

County     107 

Route  9.  Los  Angeles  to  Riverside 46 

The  aggregate  length  of  these  routes  is  ao- 
proximately  2,300  miles.  Surveys  were  started 
in  February,  and  the  plans  and  estimates 
pushed  forward  as  rapidly  as  consistent  with 
good  work.  As  the  work  advanced  the  sev- 
eral routes  were  subdivided  within  the  coun- 
ties into  sections  of  convenient  lengths.  A 
number  of  these  sections  are  already  under 
contract  and  the  building  has  begun. 

The  type  of  construction  and  the  width  of 
roadway  for  the  different  sections  vary  con- 
siderably to  meet  local  conditions.  Near  San 
Francisco,  where  the  traffic  is  extremely 
heavy,  provision  has  been  made  for  sheet 
asphalt  pavement  24  ft.  wide  with  sufficient 
earth  shoulders  on  either  side;  but  in  some 
of  the  mountainous  districts  roads  are  to  be 
graded  but  18  ft.  wide,  and  they  will  not  be 
paved.  The  usual  width  of  pavement  will  be 
15  ft.  and  the  minimum  width  of  shoulders 
on   either  side,  3   ft. 

The  following  shows  the  status  of  the  work 
on  the  several  routes  by  counties : 

ROUTE    1. 

Marin. — Sec.  A.  Survey  complete.  Sec.  B. 
Survey   nearly  complete. 

Sonoma. — Sec.  B.  Laid  out  as  state  high- 
way Sept.  25,  1912.  Now  advertised  for  con- 
tract. Length  13.7  miles.  Pavement,  oiled 
concrete  15  ft.  wide.  Sec.  A.  Surveys  com- 
plete.    Sec.  C.     Survey  nearly  complete. 

Mendocino. — Sec.  A.  Laid  out  as  state 
highway  May  21,  1912.  Contract  awarded 
July  23,  1912,  to  the  General  Contracting  Cor- 
poration. Length  12.8  miles.  Road  to  be 
graded,  but  not  paved.  Probable  total  cost 
$69,900.  Probable  cost  per  mile  $,5,460.  Sees. 
B.  C.  D  and  E.  Surveys  complete.  Willits 
to  Humboldt  County  line,  surveys  begun.  Sur- 
veys complete.  Willits  to  Humboldt  County 
line,   surveys  begun. 

Humboldt. — Surveys    begun. 

ROUTE  2. 

San  Mateo. — Sec.  A.  Laid  out  as  a  state 
highway  May  21,  1912.  Contract  awarded 
July  23,  1912,  to  F.  R.  Ritchie  &  Co.  Length 
5.4  miles.  Sheet  asphalt  24  ft.  wide  on  con- 
crete base.  Probable  total  cost,  $92,180.  Prob- 
able cost  per  mile,  $17,070.  Sec.  B.  Survey 
complete. 

Santa  Clara. — Sec.  A.  Laid  out  as  a  state 
highway  July  23,  1912.  Part  1.  Length,  6.4 
miles.  Sheet  asphalt  20  ft.  wide  on  macadaiu 
base.  Part  2.  Length  5.5  miles.  Oiled  co.i- 
crete  20  ft.  wide.  Both  parts  of  Sec.  A  are 
advertised  for  contract.  Sees.  B  and  C.  Sur- 
veys  complete. 

San   Benito. — Surveys   nearly   complete. 

Monterey. — Surveys  complete. 

San  Luis  Obispo. — Surveys  complete. 

Santa  Barbara.— Sees.  A,  B,  C,  E  and  F. 
Surveys  complete.  Sees.  D  and  G.  Being 
surveyed.     Sec.  H.    Built  by  county. 

Ventura. — Sec.  F.  Laid  out  as  a  state  high- 
way Aug.  27,  1912.  Length,  4.4  miles.  This 
section  includes  a  long  timber  trestle  partially 
built.  The  state  has  taken  over  the  com- 
pleting of  the  trestle.  Sees.  A,  B,  C,  D  and  E. 
Surveys  practically   complete. 

Los  .Angeles — Sec.  A.  Laid  out  as  a  state 
highway,  Sept.  25,  1912.  Now  advertised  for 
contract.  Length,  6.6  miles.  Oiled  concrete 
15  ft.  wide.     Sees.  B  and  C.    Survey  complete. 

Orange. — Surveys   nearly   complete. 

San  Diego. — Sec.  .^i.  Laid  out  as  a  state 
highwav  July  23,  1912.  Contract  awarded 
Aug.  27.  1912,  to  M.  L.  Curtis  &  Co.  Length, 
8.4  miles.  Oiled  concrete  15  ft.  wide.  Prob- 
able total  cost,  $69,710.  Probable  cost  per 
mile.  $8,300.  Sees.  B,  C  and  D.  Surveys  com- 
plete. 

ROUTE  3. 
Sacramento. — Sec.   A.     Laid  out   as  a  state 
highway    Aug.    27,    1912.      Contract    awarded 
Sept.  25,  1912,   to   Burns,   Clark  &   Da   Roza. 


Length,  1.8  miles.  Oiled  concrete  15  ft.  wide. 
Probable  total  cost,  $13,700.  Probable  cost 
per  mile,  $7,615. 

Placer. — Sec.  A.  Laid  out  as  a  state  high- 
way Aug.  27,  1912.  Contract  awarded  Sept. 
25,  1912,  to  Burns,  Clark  &  Da  Roza.  Length, 
9.9  miles.  Oiled  concrete  15  ft.  wide.  Prob- 
able total  cost,  $84,950.  Probable  cost  per 
mile,  $8,580.     Sec.  B.     Surveys  complete. 

Yuba. — Sec.  B.  Laid  out  as  a  state  high- 
way May  21,  1912.  Contract  awarded  July 
23,  1912,  to  F.  ■£.  Frey.  Length,  8.9  miles. 
Oiled  macadam  15  ft.  wide.  Probable  total 
cost,  $70,930.  Probable  cost  per  mile,  $7,970. 
Sec.  A.     Surveys  nearly  complete. 

Sutter. — Sec.  A.     Survey  complete. 

Butte. — Sees.  B,  C  and  D.  Surveys  com- 
plete.    Sec.   A.     Survey   in  progress. 

Tehama. — Sees.  A  and  C.  Surs-eys  com- 
plete.    Sec.  B.     Survey  nearly  complete. 

Shasta. — Sec.  B.  Survey  complete.  Sees. 
C  and  D.  Surveys  begun.  Sec.  A.  Survey 
not   started. 

Siskiyou. — Sec.  A.  Survey  nearly  complete. 
Sec.  B.     Survey  begun. 

ROUTE    4. 

Sacramento. — Built  bv  the  county. 

San  Joaquin. — Built  by  the  county. 

Stanislaus. — Sec.  .A.  Laid  out  as  a  state 
highwav  Julv  23,  1912.  contract  awarded 
Aug.  27,  1912,  to  E.  O.  Burge.  Length  11.1 
miles.  Oiled  concrete  15  ft.  wide.  Probable 
cost,  total,  $81,800.  Probable  cost  per  mile, 
$7,370.     Sec.   B.    Survey  complete. 

Merced. — Sec.  C.  Laid  out  as  a  state  high- 
way Aug.  27,  1912.  Contract  awarded  Sept. 
25,  1912,  to  the  Worswick  Street  Paving  Co. 
Length,  10.9  miles.  Oiled  concrete  15  ft. 
Probable  total  cost,  $85,950.  Probable  cost 
per  mile,  $7,885.  Sec.  D.  Laid  out  as  a  state 
highwav  July  23,  1912.  Contract  awarded 
Aug.  27,  1912,  to  the  Worswick  Street  Pav- 
ing Co.  Length,  9.6  miles.  Oiled  concrete 
15  ft.  wide.  Probable  cost,  total,  $73,260. 
Probable  cost  per  mile,  $7,630.  Sec.  A.  Sur- 
veys  complete. 

Madera. — Entire  county  under  contract. 
Sec.  A.  Laid  out  as  a  state  highwav  Julv 
23,  1912.  Contract  awarded  Aug.  27.  1912. 
to  the  Worswick  Paving  Co.  Length,  9.9 
miles.  Oiled  concrete  15  ft.  wide.  Probable 
cost,  $69,050.  Probable  cost  per  mile,  $6,975. 
Sec.  B.  Laid  out  as  a  state  highwav  Mav  21, 
1912.  Contract  awarded  July  23,  1912.  to  Ran- 
some-Crummey  Co.  Length.  10.0  miles.  Oiled 
macadam  15  ft.  wide.  Probable  total  cost, 
$74,750.  Probable  cost  per  mile,  $7,425.  Sec. 
C.     Laid  out  as  a  state  highway  July  23,  1912. 


Contract  awarded  Aug. 


1912,  to  Worswick 


Route  3.  Saoram ._ „-..    - ._  

Redding     344 

•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Street  Paving  Co.  Length.  6.8  miles.  Oiled 
concrete  15  ft.  Probable  total  cost,  $47,970. 
Probable  cost  per  mile,  $7,055. 

Fresno. — Sec.  C.  Laid  out  as  a  state  high- 
wav July  23,  1912.  Contract  awarded 
Aug.  27,  1912,  to  the  Worswick  Street 
Paving  Co.  Length.  9.6  miles.  Oiled  con- 
crete 15  ft.  wide.  Probable  total  cost.  $64,810. 
Probable  cost  per  mile,  $6,750.  Sees.  A  and 
B.     Surveys  complete. 

Tulare. — Sec.  D.  Survev  complete.  Sees. 
A.   B,    C   and    E.     Not   started. 

Kings. — Sec.    A.     Survey   complete. 

Kern.— Sees.  D,  E  and  F.  Surveys  com- 
plete. Sees.  A  and  C.  Surveys  progressing. 
Sec.  B.    Survey  not  started. 

Los  .Angeles. — Sees.  A,  B,  C  and  D.  Sur- 
veys in  progress. 

ROUTE  5. 

San  Joaquin. — Built  by  the  county. 

Alameda. — Sec.  C.  Survey  complete.  Sec. 
A.  Survey  in  progress.  Sec.  B.  Survey  not 
begun. 

Santa  Clara.— Sec.  A.  Survey  complete. 
Sec.   B.     Survey  not  begun. 

Santa    Cruz. — Sec.    .\.     Survey   complete. 
ROUTE   6. 

Yolo.— Sec.   A.     Survey   begun. 

ROUTE    7. 

Yolo.— Sees.  B  and  C.  Surveys  complete. 
Sec.    A.    Surveys   not   started. 

Colusa.— Sees.  A,  B  and  C.  Surveys  com- 
plete. 
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Glenn.-Secs.   A.   B   and   C,      Surveys   com-  600  Im.    ft.  sandstone  curbing,  7   i".  x  18  ins.  f '-'•'  "^-l^'O^O.!;"-  ^^^f  ^'^^[.f  $^0^^^^ 

plete  $75;    860    sq.    yds.    asphaltic    concrete,    $1.48;  l,6oO  sq.  yds.  brick  $'.44,  total  ^4,0-0,  John  A. 

Tehama.-Sec.  A.     Survey  complete.  rotal    $2,194!80.111ino,s    Improvement   &BaI-  McGarry    &    Co      a  ky    U a  nu     St.,^^P^^^ 

„„,,T,_  o  -^  la^t  Co    70  W    Adams  St.     Lunt  Ave.,  11,900  St.,  etc.,  1,240  Im.   tt.  concrete  curl)  W.i'K  BdO 
Survevs  not  begun  in     ft     granile   concrete   combined    curb    and  sq.   yds.   brick  $2.44,   total   $2,211.     The  work 
-                   JofTF  0  crutter    9  ins    x   10   ins.,  $63:   18,200  sq.  yds.  mcludes  6-in.  Portland  cement  concrete  foun- 
Survevs  not  begun.         ''  asphaltic  concrete,  $148:  total,  $39,168    H..G.  dation    2-in.   sand    cushvpn,    earth   excavation 
Upwards  o     I.OOO  miles  have  been  surveyed  Goelitz,  Oak  Park,  111.     Ontario  St.  2,300  Im.  sidewalk    construction       sewer      manhoe   and 
and   practicallv   152   miles   of  road  have  been  ft.   granite  concrete   combined   curb   and   gut-  catchbasm  construe  ion  and  adjustnient.    The 
laid    out   as    state   highwav.     Of   this   mileage  ter,   $56;    6,200   sq.   yds.   asphalt,   $1.70:    total  contracts,  have  not  be^n  awarded      Edward  J. 
115  are  now  under  contract  and  32  miles  are  $12,526,    H.    G.     Goelitz.      Superior   Ave.,   600  Glackin  is  Secretary  of  the  board.       _ 
advertised    for    contract.      The   pavement    for  lin.    ft.    sandstone   curbing,   $75;    860   sq.   yds.  Following  are  the  lowest  bids  submitted  to 
the   roads   which   have   already   been    laid   out  asphaltic    concrete,    $1.48:    total,    $2,195,    111-  the   Board   of   Local    Improvements,    Chicago, 
may  be  classed  as  follows:  inois   Improvement  &   Ballast   Co.    The   work  HI.,    on    Oct.    23d,    for    furnishing   labor,   ma- 
Miles,  includes  6-in   Portland  cement  concrete   foun-  terials,  etc.,  necessary  to  construct  pavements 

ihllt  llSalt  on  mac'a'"dam''tale '.'.:    Ia  ^lat'on'    «^arth    excavation,    sidewalk    construe-  in  the  following  streets:     480  lin.    ft.  granite 

Hydraulic  concrete  with  oiled  surface 103.9  tion,  sewer,  manhole  and  catchbasin  construe-  concrete    combined    curb    and    gutter,    690    sq. 

Macadam   with   oiled  surface 18.9  jign  and  adjustment.    The  contracts  have  not  yds    asphalt  $2.12,  total  $1,987,  The  American 

MRcinf  ninno  P^^''^'"'^"*^ ^U  be^H   awarded.  Asphalt  Paving  Co.,  133  W.  Washington  St. ; 

— ■_  Following  are  the  lowest  bids  submitted  to  Berteau   Ave.,   2,000   lin.    ft.   granite   concrete 

Total    151. S  the   Board  "of   Local   Improvements,   Chicago,  combined  curb  and  gutter  $0.02,  5,300  sq.  yds. 

Florida.  111.,    Edward    J.    Glackin,   Secretary,    for    fur-  brick  $2.09,  total  $13,655,  Smith  &  Brown  Co., 

^.P.ids  will  be  received  until  '5  o    m     Nov  "ishing    and    delivering    labor   materials     etc..  122  N.  La  Salle  St.;   13,500  lin.   ft.  sandstone 

5    hv    Board  of  Publ^  Works    D    B    McKav'  necessary   to  construct  concrete  sidewalks    as  curbing  (7  ins.  x  18  ins.)  $0.78,  19,400  sq.  yds. 

k^ln,  =  n    T,L.     F1,      fnr   the   rnS^trncH^^^^^  follows:     W.   Avers   Avt.,  3.000  lin.   ft.   6   ft.  creosoted  wood   block  $3.11.   total   $79,415,   A. 

of     0  000  ft    n7^^;.n  ,V  r  ^rhinc/nd  ^50  cor  ^^ide,  $0,117  per  sq.  ft..  Demling  &  Wendt,  1.18  N.  Todd,  189  W.  Madison  St.:  59th  St.,  6,150 

ners   of   6    ft    ra^dkis      Soec^fications    may   be  N.  La  Salle  St. :  Commercial  Ave..  10^)00  In.  Hn.  ft.  sandstone  curbing  (5  ins.  x  .30  ins.)  12,- 

K.    nil  If  4/ c1^  enaineer    Fred   T    W.r  ft-  C   ft.  wide.  $0,1325.   P.  F.  BiesOT,  9  S.  La  .530  sq.  yds.  brick  $2.09,  total  $34,571,  Calumet 

obtained  of  the  city  engineer,  Fred  T.  War-  ^^^^^  g^  .  ^^^.^^^   ^^,^  _  ^,200  lin.  ft.  4  ft.  wide,  Coa!  &"Teamnig  Co.,  9022  Commercial  Ave.; 

"""^mTl,,,   Twn   MirarIP   rnnstnirtinn   Co     Ka  $01467,  H.  P.  Larsen,  1542  N.  Rockwell   St.;  Lauretta    Ct.,    600    lin.    ft.    sandstone   curbing 

lisneTl     Mom      has    bee?  awarded    the"  con"  Ewing  St..  1,000  lin.  ft.  6  ft.  wid^.  $0.1479    A^  (7   ,ns.   x   18   ins.)    $0.65,   1,280   sq.  yds.   brick 

r?rt  hv  the  ritv  nf  roenr  d'\lene    Ida     for  Grafif.  138  N.  La  Salle  St.;  E.  91st  St..  10,000  $2.60,  total  $4,205,  P.  J.  O'Brien,  9  S.  La  Salle 

tract  b>    the  city   of  Coeur  d  A  ene      da.,   for  3      ^    ^^^.^^     j,    pg^^  gj .  |    _              ^                                               concrete 

the  construction  oi   sidewalks  at  $41.od1.  ,  aaa   i-       ^^    n   cl       -a      «-not;     a     (-.-off.    rir,  ^'- •    V'  ,         ,         ,'       .^       o-n  <?a    M\t\r\r\            a, 

©The  Citv  Council  of  Coeur  D'Alene.  Ida..  ;t."'?0  '?"■   \L.\      ft' r^\-L   ?0  1375    P  '''"j'"r'U'i'' '  f''  Piofols     tJ  '     a    ^^  ^ 

has   let   the- contract   for  the   laving  of  about  tario  Ave.,  3  80O  lin.  ft.  6    t.  j  ide   $0.13  o.  P.  asphalt,    $1.,4.    total    $21228,    The      .\mencan 

16    miles   of   concrete    sidewalks   to   the   Two  I"-./'^-^,^"  •   ^^'T^lff     On^lTo   \le     I'm  In  f^'"'""   ^TT^  ^°-           '  '°                     '' 

Miracle    Concrete    Construction   Co.,   of   Kali-  )V   f',  ^f^    ' -^    «o^V  ?   Pr.ff     w'  109d   St  '"^'■'"   ^'^^■"''^''-         ^    a- 

spel,    Mont      at    $41661.      The    price    bid    per  .f^,,J,^i:Sr.fk^w-d.  $0.1^5  And^ew^li'sfn;  I"^^'^"^" 

sqiiare  foot  was  $0.08%  Princeton    Ave.:    Windsor    Ave.,   4,500  +Bids   will   be   received   at   once  by   W.   O. 

The    Commissioners     of     Pinellas      a    ne..  ^3.                                        Pemberg  &  Wendt ;  Thomason,    Pine    Village.    Ind..    for    hauling 

county   ,n   Florida    have  called   an   ekctton   to  ^'^^j^^'.^^a.^x'^.^^"  ,.ttem,  40.OOO  lin    ft.,  $0,119.  and    placing   4.000   yds.    of    gravel   on    gravel 

be   held    Dec.    3   to   vote    on   the   issuance   of  ^Vo^"^"^,;;,';  '^%^^    :^  ^    ,„rf  Mi  waukee  road.     Average  haul  2%  miles.     A  first-class 

bonds  to  the  amount  of  $370,000  for  the  con-  "^^^^  .' '^    ,^.,>    S^    ^^.^^^^    ^00  lin    ft.  $01375.  job   for  steam   hauling  outfit.     Official  adver- 

struction   ot   good   roads.  'p^    -   gj^^^.^^.    g    q^x^]^^.   ^ve.   system.    lO.OOO  tisenient   will   be    found   elsewhere  in   this   is- 

Idaho.  lin.  ft   6  ft.  wide,  $0,147-5.  Dan  Rv'an.     Most  of  sue. 

ABiH.    will    he    receivrd    until    Nov     1     hv  the    contracts   have   recently    been     awarded.  4«Bids  will  be  received  until  10  a.  m..  Nov. 

,,Td    r^            ^''^/^^-V   ,      tTi       r  n      Vi  "  Bids   opened   Oct    8  6.   by   Board   of   Tippecanoe  Countv  Commis- 

Zr   L^r^^l^^-  oit^J^-^l:  The   Board  of  Local   Improvements  of  P«-  sioners,   Lafayette,   Ind.,   for  the  construction 

Ti,-       •  terial  to  be  used  for  the  paving  of  six  blocks  Baxter  is  County   .\uditor. 

Illinois.  ^j    g     Adams    St.,    between    Oak    and    Cedar  +Bids  will  be  received  until  10  a.  m.,  Nov. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  Sts.     Either    small    brick    or    creosoted    wood  6.   by   Board   of   Tippecanoe   County  Commis- 

7   (readvcrtisenient),  by  R.  F.  Johnson,  Secy.,  blocks    will   be   used.     The    estimated    cost   is  sioners,   Lafayette,    Ind..   for   the  construction 

Board    of    Local    Improvements,    Assumption,  $24,296.     L.  D.  Jeffries  is  City  Engineer.  of   the   free  gravel   road   letitioned   for  by   J. 

111.,   for   the  construction  of  6,572  sq.  yds.   of  The  Village  Board  of  Rantoul,  111.,  has  been  F.   Wallace,  et.  al.     G.   W.   Baxter   is   County 

brick     pavement    estimated     to    cost     $1-5,118.  petitioned  to  order  the  paving  of  Grove  Ave.  Auditor. 

Plans   and   specifications   may   be  had   of   the  south  to  Yates  Ave.  ^Bids  will  be  received  until  10  a.  m.,  Nov. 

city  for  $2.  The  Town  Board  of  Cicero.  111.,  has  voted  7.  by  Board  of  White  County  Commisisoners, 

^•Bids    will    be    received   by    the    Board    of  to  pave  the  streets  of  Morton  Park  with  as-  Monticello.   Ind.,   for  the  construction   of   the 

Local    Improvements,    Chicago,    111.,    until    11  phalt    next    spring.      The    payment    will    be  John   Kentnich.   et.   al.   stone   road   in   Monon 

p.  m.,  Nov.  4,  for  furnishing  labor,  materials,  between  -52d  Ave.  and  54th  \\e..  and  22d  PI.  Township.      The   work    will    include    grading, 

etc.,   necessary   to   construct    Portland   cement  and    25th    St.      Contracts    are    to    be    let    im-  draining  and   paving  with   crushed   stone.    A. 

concrete    sidewalks    in   the    following   streets :  mediately.  (;.    Fisher   is    Countv   Auditor. 

Edgewater    Terrace,    2,900    sq.    ft.,    2    ft.    fill :  '      Following  are  the  lowest  bids  submitted  to  ^iBids  w^ill  be  received  until  10  a.  m.,  Nov. 

Montrose    Ave..    5,000    sq.    ft.,    2    ft.    fill:    N.  the    Board   of    Local    Improvements,   Chicago,  21,  by  Commissioners  of  Shelbv  and  Johnson 

Sawyer  .\ve.,  4.50  sq.   ft.,   1  ft.  fill.  Humboldt  HI.,   on   Oct.   21,   for   furnishing   material,   la-  Counties,   Shelbyville,   Ind..    for   the   construc- 

Ave.  system.  13.000  sq.  ft.,  1  ft.  fill.    Cash    or  bor.    etc..    necessary    to    construct    pavements  tion   of   a   gravel    road   on   line   between    said 

certified   check    for   10   per   cent  of   bid   must  in  the  following  streets  and  alleys:     Carpen-  counties.      H.    L.    Knox    is    Johnson     County 

accompany   proposal.     Edward   J.    Glackin    is  ter  St..  1.240  lin.  ft.  granite  concrete  combined  Auditor, 

secretary  of  the  board.  curb   and   gutter  $0.64.    1.970   sq.   yds.   granite  ^•Bids  will  be  received  until  noon,  Nov.  7, 

®The    Board     of     Local    Improvements    of  asphaltic  macadam  $1.14.  total  $3.-585.  John  A.  liy   Board  of  Morgan   County  Commissioners, 

Bloomington,    111.,    has    awarded    the    contract  McGarry   &    Co..    189   W.    Madison    St.;    14th  Martinsville.    Ind..    for   the   construction   of   a 

for    the   laying   of   oavement   on    Clinton    St.,  St.,    900    lin.    ft.    granite     concrete     combined  gravel  road  known  as  the  A.   B.   Stanton,  et. 

from  Jefferson  to  Empire  Sts..  to  I.  D.  Lain  curb   and   gutter  $0.60,    1,8-50   sq.   yds.   asphalt  al.  gravel  road.   J.  S.  Whitaker  is  County  Au- 

of    that    city,    at    approximately    $14,000.    and  $1.79.  total  $4,113.  The  American  Asphalt  Pav-  ditor. 

for  the  paving  of  the  allev  bounded  by  Main  ing  Co.,  1-33  W.  Washington  St.;  .54th  St.,  1,-  4*Bids  will  be  received  until   1  p.  m.,   Nov. 

and  Front  and  East  and  Grove  Sts..  a'  about  -320    lin.    ft.    granite    concrete    combined    curb  6,  by  Board  of  Wabash  County  Commisison- 

$470.  and  gutter  $0.60,  2.650  sq.  yds.  asphaltic  con-  ers.  Wabash,   Ind..    for  the  construction   of  a 

®Jansen  &  Zoeller  of  Pekin.  II!.,  have  been  crete  $1.67,  total  $6,923.  The  .American  Asphalt  gravel   road   in   Waltz   Township,     Dan    Sho- 

awarded    the   contract   by   the    Board    of    Lo-  Paving  Co.:   Huron   St.,  3.500  lin.   ft.   granite  waiter  is  County  .'\uditor. 

cal   Improvements   of   that   city,    for   the   pav-  concrete  combined  curb  and  gutter.  $0.-52.  5.440  4'P'i'ls  will  be  received  until  10  a.  m..,  Nov. 

ing  of  Court   St..   from  Fifth   St..  to  the  east  sq.  yds.  asphalt  $1.76.  The   .American  Asphalt  t;.  by  Board  of  Henry  County  Commissioners, 

line  of  the  Mineral  Springs  Park,  at  $-52,203.  Paving   Co.,   May   St.,  2..320  lin.   ft.   sandstone  Newcastle,    Ind.,    for    the    construction    of    a 

®The  Board  of  Local  Improvements  of  Ur-  curbing  (7  ins.  x  18  ins.).  $0.70.  3.970  sq.  yds.  gravel   road.     P.   H.   Wolfard   is   County  Au- 

bana.  111.,  has  awarded  the  contract  for  widen-  asphaltic  macadam  $1.12,  total  $7,270.   Illinois  ditor. 

ing   the   pavement   and    installing   a   new   con-  Improvemeflt  &  Ballast  Co.,  72  W.  Adams  St.;  ®The   City  Council  of  Brazil,   Ind.,  has  let 

crete  gutter  on  E.  Main  St.,  to  J.  W.  Stipes,  allev    Blackhawk    St.,    Milwaukee    .\ve..    etc..  the  contract   for  the  construction  of  concrete 

for   approximatelv  $3,000.  2,650  lin.   ft.  concrete  curbing.  $0.18,  2,450  sq.  sidew^alks   on    W.    Morton    St.   and   W.   Ridge 

Following  are  the  lowest  bids  submitted  to  yds.  brick  $2.34,  total  $6,698.  P.  J.  O'Brien,  9  St.    to    Harvey    Hawkins,    at   $0.46%    per    lin. 

the    Board   of   Local    Improvements,   Chicago.  S.   La   Salle   St.;   alley   Indiana   .\\\,  54th   St.,  ft.,   on   each  walk. 

111.,  on  Oct.  10,  for  furnishing  labor,  ma-  1,200  lin.  ft.  concrete  curb  $0.15.  930  sq.  yds.  E.  B.  Steeley  has  been  awarded  the  con- 
terials.  etc.,  necessary  to  pave  the  following  brick  $2.46,  total  $2,468,  John  .\.  McGarry  &  tract  by  the  County  Commissioners,  Monti- 
streets  :     Buffalo  Av.,  8.3d  St.  to  297  ft.  west,  Co. ;    public    alleys,      Harrison      St.,    Ashland  cello,  Ind.,   for  the  construction   of   the  Eller 

4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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road,  in  Round  Grove  Township,  at  $7,800. 
John  C.  Vanatta  secured  the  contract  to  im- 
prove the  Demerle  road,  in  the  same  town- 
ship, at  $6,000. 

The  residents  of  the  town  of  Walkerton, 
Ind.,  on  Oct.  12,  it  is  reported,  voted  in  favor 
of  the  construction  of  15  miles  of  road  in  the 
district.  Work  will  be  done  under  the  di- 
rection of  the  Board  of  County  Commission- 
ers,  South   Bend. 

The  Board  of  Perry  County  Commission- 
ers, Cannelton,  Ind.,  has  accepted  the  report 
of  Engineer  Watts  of  Princeton,  Ind.,  of  the 
survey  for  rock  roads  in  Tell  City  Township. 
An  election  has  been  called  for'  Dec.  10  to 
vote  on  the  proposition  of  rock  roads.  The 
total  mileage  is  18.8  miles  and  the  estimated 
cost  per  mile  is  $3,900, 

Iowa. 

.According  to  advices  from  Emmetsburg,  la., 
support  has  been  assured  for  the  building  of 
the  macadamized  road  from  Fort  Dodge  to 
Spirit  Lake  as  far  as  Rolfe  and  a  preliminary 
canvass  of  the  territory  beyond  that  point  is 
being  made  by  F.  J.  Tishenbanner,  of  Gilmore 
City. 

Kentucky. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
6,  by  B.  A.  Fuson,  Bell  County  Judge,  Pine- 
ville,  Ky.,  for  the  construction  of  a  new 
County  road  on  Greasy  Creek  from  Begley's 
to  Ingram's  place.  The  roadway  will  be  12 
ft.  wide  and  the  work  will  include  bridges 
and  culverts. 

4»Bids  will  be  received  until  G  p.  m.,  Dec.  9, 
by  City  Council,  Pikeville,  Ky..  for  the  con- 
struction of  about  25,000  sq.  yds.  of  vitrified 
brick  pavement  on  a  6-in.  concrete  base,  in- 
cluding combined  concrete  curb  and  gutter.  P. 
F.  Preston  is  Mayor.  Amick  &  Haynes.  Pike- 
ville, Ky.,  are  Engineers. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Nov. 
12,  by  Talbot  County  Commissioners,  Easton, 
Md.,  for  constructing  a  section  of  State  Aid 
Highway  in  Talbot  County,  upon  or  along 
the  Miles  River  road  between  Miles  River 
and  Unionville.  a  distance  of  1.06  miles.  J. 
B.  Harrington  is  Clerk  of  the  Commissioners. 

®The  Board  of  Awards  of  Baltimore.  Md., 
has  let  the  contracts  known  as  Nos.  .38  and 
39,  involving  an  aggregate  expenditure  of 
$5.3,194,  to  George  Ling  Contracting  Co.  No. 
38  provides  for  the  paving  of  Frederick  St., 
from  Lexington  to  Pratt ;  Davis  St.,  from 
Lexington  to  Franklin,  and  Water  St.,  from 
Gay  to  Market  PI.  Contract  No.  39  provides 
for  the  paving  of  Smallwood  St.,  from  Balti- 
more to  Fayette  Sts. :  Mount  Vernon  PI.,  from 
St.  Paul  to  Charles  St..  and  Monroe  St..  from 
Eagle  to  the  bridge  over  the  Baltimore  & 
Ohio  tracks. 

Following  low  bids  were  received  by  the 
Board  of  .Awards  of  Baltimore,  Md.,  recently 
for  paving  work:  Contract  No.  41 — Filbert 
Paving  &  Contracting  Co.,  Philadelphia.  Pa., 
$1.33  per  sq.  yd.,  for  the  bituminous  concrete; 
Contract  No.  40 — Standard  Contracting  Co., 
$2.11  per  sq.  yd.,  for  vitrified  brick  and  $3.50 
per  sq.  yd.,  for  Belgian  blocks. 

Massachusetts. 

®The  contract  for  the  construction  of  the 
section  of  permanent  highway  voted  by  the 
town  of  Palmer,  Mass.,  has  been  awarded  to 
the  Flynt  Granite  Co.,  of  Monson,  Mass.,  at 
about  $44,000.  The  survey  and  specifications 
were  under  the  charge  of  the  Massachusetts 
Highway  Commission.  The  road  is  7%  miles 
in  length  and  part  will  be  constructed  of  mac- 
adam with  a  blanket  coat  of  bitumen  and  part 
of  oiled  gravel  construction. 

Michigan. 

The  Shiawassee  County  Road  Commission- 
ers have  asked  the  Board  of  Supervisors, 
Corunna,  Mich.,  for  an  appropriation  of 
$36,800  to  supplement  the  $59,000  on  hand  for 
county  road  work. 

The  City  Council  of  Flint,  Mich.,  has  asked 
for  estimates  on  paving  .32  streets.  The  city 
will  also  gravel  25  roads  leading  into  the  city. 


The  estimated  cost  of  the  work  is  about 
$50,000. 

According  to  announcements  from  Kala- 
mazoo, Mich.,  the  Kalamazoo  County  Road 
Commissioners  will  build  25  miles  of  new 
roads  next  year.  W.  M.  Bryant  is  Chairman 
of  the  Commission. 

The  Eaton  County  Commissioners,  Char- 
lotte, Mich.,  contemplate  expending  about  $35,- 
000  on  the  building  of  good  roads  during  the 
next  year.  A  total  of  IG  miles  will  be  built, 
one  mile  in  each  township.  It  is  planned  to 
have  the  roads  surveyed  this  fall.  Charles  M. 
Johnson,  of  Brookfield,  Mich.,  is  a  member 
of  the  Commission. 

Residents  of  Beidler  St.  have  petitioned  the 
City  Council  of  Muskegon,  Mich.,  for  the  pav- 
ing of  that  street  early  next  year  from  the 
end  of  the  Webster  Ave.  brick  pavement  to 
the  north  line  of  Laketon  Ave.,  with  concrete. 

The  Board  of  Supervisors  of  Saginaw 
County.  Mich.,  is  considering  plans  for  the 
improvement  of  certain  county  roads  at  an  ex- 
pense of  $39,000.  H.  A.  Savage,  Saginaw,  is 
superintendent. 

Mississippi. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
8,  liy  Good  Road  Commission  of  the  Super- 
visor's District  No.  1,  Clay  County,  West 
Point,  Miss.,  for  the  construction  of  9  miles 
of  grading,  surfacing  and  draining  public 
highway.  A  $1,000  certified  check  must  be 
filed  with  each  bid.  Smith  &  Hanser  arc 
Engineers. 

©Following  bids  were  received  Oct.  15  at 
Laurel,  Miss.,  for  the  construction  of  creo- 
soted  wood  block  paving,  for  wdiich  plans 
were  prepared  b"  the  Iowa  Engineering  Co., 
Clinton,  la. :  (1)  standing  for  bid  of  South- 
ern Paving  &  Construction  Co..  Chattanooga, 
Tenn.  (awarded  contract),  and  (2")  bid  of 
Creosoted  Wood  Block  Paving  Co.,  New  Or- 
leans. La. : 
Excavation    . . .  .$0.35  per  cu.  yd.     .fO.SS  per  cu.  yd. 

New  curb 4.S  per  lin.  ft  ."iS  per  lin.  ft. 

Old  curb 25  per  lin.  ft. 

Concrete  founda- 
tion     7.5  per  sq.  yd.         .7S  per  sq.  yd. 

Brick     paving. . .    1.64  per  sq.  yd. 
Cre.    wood  ,bl. 

paving     1.74  per  sq.  yd.      1.75  per  sq.  yd. 

Total  bid $47,793  $40,320 

®The  City  Council  of  Laurel,  Miss.,  has 
awarded  the  contract  to  the  Southern  Paving 
Co.,  of  Chattanooga,  Tenn.,  for  17.000  sq. 
yds.  of  paving,  at  $2.40  per  sq.  yd.  The  ma- 
terial to  be  used  is  creosoted  wood  blocks  and 
the  work  is  to  begin  by  Nov.  15  and  must  be 
completed  by  March  1,  1913.  The  area  to  be 
paved  embraces  about  12  blocks  in  the  busi- 
ness distirct  and  the  contract  will  total  $45,000. 

Petitions  have  been  circulated  and  will  be 
presented  to  the  Board  of  Leflore  County 
Commissioners,  Greenwood,  Miss.,  asking  to 
have  surveys  and  estimates  made  of  cost  of 
two  main  highways,  one  north  and  south  and 
one  east  and  west  through  the  countv  and  to 
arrange  for  a  bond  issue  to  secure  the  funds 
for  the  construction  of  the  same. 
Missouri. 

Plans  and  specifications  were  presented  at  a 
recent  meeting  of  the  City  Council,  Hannibal. 
Mo.,  for  the  paving  of  Center  St..  with  bitu- 
lithic.     The  street  will  be  made  30  ft.  wide. 

New  Jersey. 

4*Bids  will  be  received  until  8  p.  m..  Nov. 
7,  by  the  Town  Council,  West  New  York,  N. 
J.,  tor  the  improvement  of  Park  Ave.,  from 
the  southerly  line  of  the  town  of  West  New 
York  to  the  southerly  line  of  lOlh  St.  .\ 
certified  check  for  5  per  cent,  of  the  amount 
bid  must  be  filed  w-ith  each  proposal.  J  L. 
Wolfe  i.^  Town  Clerk. 

4"Bids  will  be  received  until  10  a.  m..  Oct. 
30,  by  City  Commissioners.  Long  Branch.  K. 
J.,  for  i)a\in;j;  a  number  of  streets.  The  En- 
gineer's estimates  of  the  work  to  be  done 
under  the  title  by  wdiich  the  bills  will  be 
tested,  all  in  accordance  with  the  specifications, 
are  as  follows:  5,500  sq.  yds.  asphaltic  con- 
crete; 1,100  cu.  yds.  concrete;  900  sq.  yds.  con- 
crete gutter;  900  sq.  yds.  vitirified  block  gut- 
ter.    No   proposals   will  be   received  or  con- 


sidered unless  accompanied  by  a  certified  check 
upon  a  National  or  State  Bank  or  Trust  Com- 
pany, drawn  to  the  order  of  Frank  L.  How- 
land,  Treasurer,  City  of  Long  Branch,  for  the 
sum  of  $1,000.  J.  Wesley  Seaman  is  City 
Engineer. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
11,  by  Board  of  Chosen  Freeholders,  John 
Prentice,  Director,  Camden,  N.  J.,  for  improv- 
ing three  roads  in  Camden  County,  known  as 
the  Blackwood  Pike,  from  Camden  City  to 
Bellmawr ;  the  road  from  Blackwood  to  Clem- 
enton ;  the  road  from  Haddon  Ave.  to  White 
Horse  Pike,  known  as  Cuthbert  Road.  In 
accordance  with  the  plans  and  specifications 
on  file  with  the  State  Board  Department  at 
Trenton,  N.  J. ;  also  with  Fred  W.  George, 
Clerk  of  the  Board  of  Chosen  Freeholders, 
Court  House,  Camden,  N.  J.  J.  J.  .Albertson 
is  County  Engineer. 

©Sherman  T.  Dowler,  of  Wildwood,  N.  J., 
has  been  awarded  the  contract  for  building  a 
macadam  road  from  the  Vincland  borough  line 
to  connect  the  State  Institution  for  Women 
and  the  Training  School  with  the  bcjrough,  at 
$19,000. 

New  York. 

4*Bids  will  be  received  until  8  p.  m.,  Nov. 
15,  by  Mayor  and  Council,  Roselle  Park,  N. 
J.,  for  permanent  improvement  from  curb  to 
curb  of  the  road  known  as  Chestnut  St.  in 
said  borough  from  Westfield  Ave.  to  Sum- 
ner Ave.,  a  distance  of  about  3,622  ft.,  with  a 
bituminous  concrete  pavement,  curbing  and 
gutters.  Approximate  quantities  are  as  fol- 
lows :  Excavation,  4,G3G  cu.  yds. ;  bituminous 
pavement,  1-3,961  sq.  yds.;  retaining  walls,  con- 
Crete,  19  cu.  yds. ;  header  curb,  462  lin.  ft. ; 
paved  gutters,  brick,  2,007  sq.  yds. ;  curbing, 
bluestone  or  concrete.  7,030  lin.  ft.;  under- 
drains,  600  lin.  ft.  Bidders  are  invited  to 
submit  proposals  on  the  following  types  of 
construction:  Bituminous  concrete  surface, 
on  concrete  base:  bituminous  concrete  sur- 
face, on  G-in.  broken  stone  base :  bituminous 
concrete  surface,  on  4-in.  broken  stone  base; 
bituminous  surface  on  concrete  base.  The 
work  is  to  be  done  strictly  in  accordance  with 
the  survey,  plans,  profile,  cross-sections  and 
specifications  now  on  file  at  the  office  of  the 
State  Commissioner  of  Public  Roads  at 
Trenton,  N.  J.,  and  at  the  office  of  J.  W.  Hig- 
gins,  Borough  Engineer,  Roselle  Park,  N.  J., 
ana  347  Fifth  Ave..  New  York  City,  at  which 
place  the  same  may  be  examined. 

^•Bids  will  be  received  until  11  a.  m., 
Nov.  21,  by  Board  of  Chosen  Freeholders, 
Hunterdon  County,  N.  J.,  for  the  construc- 
tion of  the  following  improved  roads  in  said 
county :  Flemington-Frenchtown  Road.  First 
Section.  Length.  32,031  ft.  or  6.067  miles.  Ex- 
cavation, 41.842  cu.  yds.  Bids  will  be  asked 
for  a  waterbound  macadam  road  with  bitumi- 
nous surface  and  for  a  penetration  road. 
Lambertville-County  Line  Road.  Lenth,  5,080 
ft.  or  .962  mile.  Excavation.  7.021  cu.  yds. 
Bids  will  be  asked  for  a  waterbound  mac- 
adam road  with  bituminous  surface  and  for 
a  road  with  concrete  foundation.  Specifica- 
tions may  be  obtained  and  plans  are  on  file  at 
office  of  Grant  Davis.  Countv  Engineer,  and 
at  office  of  TI.  L.  Stout,  County  Solicitor. 
Flemington.  N.  J.  .\  certified  check  for 
$1,000,  payable  to  the  Director  of  the  Board, 
must  accompany  each  bid.  .V.  W.  Muirhead, 
Director. 

•{•Bids  will  be  received  imtil  11  a.  m.,  Nov. 
23,  by  H.  R.  Stanford.  Chief  of  Bureau.  Yards 
and  bocks.  Navy  Department.  Washington,  D. 
C,  for  granite  block  pavement  at  the  navy- 
yard.  New  York.  N.  Y. 

The  Common  Council  of  Watertown.  N.  Y., 
has  approved  of  wood  block  for  the  paving  of 
State  St.,  from  Pleasant  St..  to  California 
Ave.  Material  for  the  second  section  of  the 
street  has  not  been  decided  upon.  Earl  W. 
t*'.vles  is  City  Engineer.  Chas.  M.  Getnian  is 
official  in  charge  of  streets. 

.\  special  election  was  held  in  Randolph.  N. 
Y.,  on  Oct.  22,  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $7,000 
to  widen  the  proposed  state  road  from  Cone- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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wango  bridge  eastward  to  the  property  of 
Chamberlain   Military  Institute,   to  28   ft. 

The  citizens  of  North  Hempsted,  N.  Y.,  have 
been  asked  by  the  Town  Board  to  vote  on  two 
propositions  at  the  special  election  Nov.  5.  One 
is  for  the  expenditure  of  $20,000  to  macad- 
amize the  Station  Road  and  10th  St.,  Great 
Neck,  from  the  intersection  of  Hill  Road  and 
Grace  Ave.  The  other  is  to  spend  $30,000  for 
improving  Carleton  Ave.,  Second,  Third  and 
Fifth  Aves.,  Port  Washington.  The  residents 
of  Great  Neck  have  petitioned  to  improve  the 
Middle  Neck  Road,  from  North  Hemstead 
Turnpike  to  All  Saints  Church.  They  have 
asked  for  $40,000  for  this  improvement. 

The  Common  Councils  of  Dunkirk,  N.  Y., 
on  Oct.  15,  received  bids  for  the  paving  of 
Lynx  St.,  between  Third  and  Fourth  Sts.,  and 
the  same  have  been  referred  to  City  Engineer 
John  M.  Hackett. 

The  voters  of  the  state  of  New  York  will 
vote.  Nov.  .5,  on  the  question  of  issuing  bonds 
to  the  amount  of  $.50,000,000  for  additional 
highway  improvements.  C.  Gordon  Reel,  Al- 
bany, is  Superintendent  of  Highways. 

New  Mexico. 

The  voters  of  the  state  of  New  Mexico 
will  vote  on  Nov.  5  on  the  proposition  of  the 
state's  issuing  $500,000  in  bonds  for  the  im- 
provement of  highways  of  the  state.  Charles 
D.   Miller,   Santa  Fe,  is   State  Engineer. 

North  Carolina. 

^Bids  will  be  received  until  8  p.  m.,  Oct. 
30,  by  Executive  Board,  Charlotte,  N.  C,  for 
paving  certain  streets,  including  approximately 
52,781  sq.  yds.  of  bitulithic,  sheet  asphalt, 
bituminous  macadam  or  Roman  Road  pave- 
ment.   J.  Firth  is  City  Engineer. 

Ohio. 

^Bids  will  be  received  until  noon,  Nov.  8, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
Specifications  No.  402,  of  a  retaining  wall  on 
Indian  Hill  Ave.,  about  1%  miles  east  of  Plain- 
ville  Pike  in  Columbia  Township.  A  certi- 
fied check  for  $500  must  be  filed  with  each  bid. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  improvement  of 
Gardner  Road  from  East  Lake  Road  to  Lake 
Erie  in  Nottingham  and  Euclid  Townships,  in 
accordance  with  plans  and  specifications  on 
file  with  F.  R,  Lander,  County  Surveyor.  J. 
F.  Goldenbogen  is  Clerk. 

^Bids  will  be  received  until  noon,  Oct.  30, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Har- 
ris Ave.,  from  St.  Lawrence  Ave.  to  Eighth 
Ave.  (formerly  Eighth  St.),  by  grading,  set- 
ting cement  combined  curl)  and  gutter,  mac- 
adamizing the  roadway  with  tar  binder  and  fin- 
ishing course,  and  constructing  the  necessary 
drains,  inlets  and  retaining  walls.  Plans, 
specifications  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Chief  Engineer.  De- 
partment of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$1,500,  or  a  certified  check.  M.  J.  Keefe  is 
Clerk. 

^Bids  will  be  received  until  noon,  Oct.  30, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  West 
Eighth  Ave.,  from  west  line  of  old  St.  Jo- 
seph's Cemetery  to  new  St.  Joseph's  Ceme- 
tery by  grading,  setting  granite  or  Medina 
sandstone  curb,  and  paving  the  gutters  with 
brick,  macadamizing  the  roadway  with  a  spe- 
cial binder  and  finishing  course,  constructing 
the  necessary  drains,  inlets  and  retaining 
walls  and  laying  a  G-in.  water  main.  Plans, 
specifications  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Chief  Engineer,  De- 
partment of  Public  Service.  Each  proposal 
must  be  accompanied  bv  a  bond  in  the  sum  of 
$17,000.  or  a  certified  check  on  a  solvent  bank. 
M.    T,   Keefe  is   Clerk. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
23.  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O..  for  the  improvement  of 
Barton  Road,  from  Coe  Ridge  Road  to  wes- 
terly county  line  to  Olmstead  Township.    Spe- 


cifications may  be  obtained  of  F.  R.  Lander, 
County  Surveyor.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid.  J.  F.  Goldenbogen 
is  Clerk  of  the   Board. 

^Bids  will  be  received  until  noon,  Nov.  11, 
by  Board  of  Madison  County  Commissioners, 
London.  O.,  for  the  labor  of  grading  and 
furnishing  material  for  the  same  and  graveling 
of  the  hill  on  the  East  Pike  at  Eva  Stevens' 
farm  in  Canaan  Township.  Plans,  specifica- 
tions and  estimate  of  quantities  are  on  file  at 
the  County  Surveyor's  office  in  London,  Ohio, 
and  are  open  to  inspection  during  business 
hours.  Each  bidder  must  deposit  with  his 
bid  cash  or  a  certified  check  in  the  sum  of 
$200.  H.  L.  McCafiferty  is  County  Surveyor 
and  H.  M.  Chancy  is  County  .'\uditor. 

^•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  10  a.  m.,  Nov.  15,  for  grading  and 
paving  with  brick  for  heavy  traffic.  The  Sa- 
lem Ellsworth  road.  State  Highway  "G,"  Pet. 
No.  379,  in  Perry  Township,  Columbiana 
County.  Length  5,280  ft.  or  1.00  mile.  Width 
of  pavement,  10  and  14  ft.  Estimated  cost  of 
construction,  $16,210.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required  to 
give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion,  Aug.  1, 
1918.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker,  Co- 
lumbus,  O.,  is   State  Highway   Commissioner. 

•J'Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  m.,  Nov.  1,  for  grading  and 
paving  with  bituminated  concrete  the  Rutland 
Pomeroy  Extension  road.  State  Highway  "H," 
Pet.  No.  41(5,  in  Rutland  Township,  Meigs 
County.  Length  5,587  ft.  or  l.Ofi  miles.  Width 
of  pavement,  12  ft.  Estimated  cost  of  con- 
struction, $8,747.55.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Aug.  1,  1913. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  re- 
ject any  and  all  bids.  James  R.  Marker,  Co- 
lumbus,  O.,  is   State  Highway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  m.,  Nov.  1,  for  grading  and 
paving  with  bituminated  concrete  the  Rut- 
land Pomeroy  Extension  road.  State  High- 
way "H,"  Pet.  No.  416,  in  Rutland  Township, 
Meigs  County.  Length  5,587  ft.  or  1.06  miles. 
Width  of  pavement,  12  ft.  Estimated  cost  of 
construction  $',748.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid. 
The  successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  Aug.  1,  1913. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  re- 
ject any  and  all  bids.  Tames  R.  Marker,  Co- 
lumbus.  0.,_  is   State  Highway  Commissioner. 

•J«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  10  a.  m.,  Nov.  15,  for  grading  and 
paving  with  a  waterbound  macadam  the 
West  Center  road.  State  Highway  "A,"  Pet. 
No.  640.  in  Bloom  Township,  .Seneca  County. 
Length  5,370  ft.  or  1.02  mile.  Width  of  pave- 
ment. 10  ft.  Estimated  cost  of  construction, 
$4,812.04.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  equal  to  the  contract 
price.  Date  set  for  completion,  .A.ug.  1.  1913. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  Township  Trustees  and  the 
State  Highway  Department.  The  State  High- 
way Commisisoner  reserves  the  right  to  re- 
ject any  and  all  bids.  Tames  R.  Marker,  Co- 
lumbus,  O.,   is   State  Highway   Commissioner. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus,. 
O.,  until  10  a.  m.,  Nov.  15,  for  grading  and 
paving  with  a  waterbound  macadam  the  East 
Center  road.  State  Highw'ay  "A,"  Pet.  No. 
640,  in  Bloom  Township.  Seneca  Countv. 
Length  5,765  ft.  or  1.09  mile.  Width  of  pave- 
ment, 10  ft.  Estimated  cost  of  construction, 
$4,783.47.  A  draft  or  certified  check  for  $i<}0 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Aug.  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  Township  Trustees  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker,  Columbus,  O.. 
is   State  Highway   Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
Highland  County  Commissioners,  at  Hills- 
boro,  O.,  until  2  p.  m.,  Nov.  2,  1912,  for  grad- 
ing and  paving  with  a  waterbound  macadam 
the  Belfast  Fairfax  road.  State  Highway  "C," 
Pet.  No.  455,  in  Jackson  Township,  Highland 
County.  Length,  7,920  ft.  or  1.50  mile.  Width 
of  pavement,  10  ft.  Estimated  cost  of  con- 
struction, $6,785.  A  draft  or  certified  check 
for  $300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give 
bond  for  an  amount  coual  to  the  contract 
price.  Date  set  for  completion,  Aug.  1,  1913. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  County  Commissioners  and  the 
State  Highway  Department.  The  State  High- 
way Commissioner  reserves  the  right  to  re- 
ject any  and  all  bids.  James  R.  Marker,  Co- 
lumbus, O.,  is  State  Highway  Commisisoner. 

®The  County  Commissioners,  Hamilton,  O., 
have  contracted  with  C.  V.  Delaney  to  con- 
struct the  new  Bryant  Road  in  Oxford  Town- 
ship, at  $5,967.  Work  is  to  be  completed  bv 
May  1,  191.3. 

®Megrue  &  Wagner,  Pleasant  Ridge,  Cin- 
cinnati, O.,  secured  the  contract  from  the  vil- 
lage of  Kennedy  Heights,  O.,  for  the  con- 
struction of  an  artificial  stone  sidewalk  4  ft. 
wide  on  Euclid  Ave.,  from  Highland  Ave.  to 
Plainfield  Pike,  at  $1,156.  Bids  were  opened 
Oct.  10. 

®Mcgrue  &  Wagner,  Pleasant  Ridge,  Cin- 
cinnati, O.,  have  been  awarded  the  contract 
by  the  village  of  Kennedy  Heights,  O.,  for 
the  construction  of  an  artificial  stone  side- 
walk 4  ft.  in  width  on  the  south  side  of  Eu- 
clid Ave.,  from  Yononte  Ave.,  to  Highland 
Ave.,  and  the  north  side  of  Euclid  Ave.,  from 
the  west  side  of  Lot  85,  Euclid  Land  Asso- 
ciation subdivision,  to  Highland  Ave.,  at  $861. 
Bids  were  opened  Oct.  10. 

®Megrue  &  Wagner,  Pleasant  Ridge,  Cin- 
cinnati, O.,  have  been  awarded  the  contract 
by  the  town  of  Kennedy  Heights,  O.,  Henry 
Appleton,  Clerk,  1112  Traction  Bldg.,  Cincin- 
nati, O.,  for  the  construction  of  an  artificial 
stone  sidewalk  4  ft.  in  width  on  both  sides 
of  Yononte  Ave.  to  Highland  Ave.,  at  $1,158. 
Bids  were  opened   Oct.   10. 

®The  Warner-Quinlan  .Asphalt  Co.,  Syra- 
cuse, N.  Y.,  has  been  awarded  the  contract 
by  the  Department  of  Public  Service,  Cleve- 
land, O.,  for  furnishing  approximately  80  tons 
of  Trinidad  asphalt  cement  for  the  Street  Re- 
pair Department,  at  $22.70  per  ton.  Bids 
were  opened  Oct.  2. 

®The  Board  of  Control  of  Columbus,  0., 
on  Oct.  19  awarded  the  contracts  for  the  con- 
struction of  asphalt  pavement  on  South  High 
St.,  between  Beck  and  Hanford  Sts.,  and  on 
West  State  St.,  from  the  Baltimore  &  Ohio 
Railway  tracks  to  Central  Ave.,  at  $53,924  and 
$12,232,  respectively. 

The  citizens  of  Toledo.  O.,  will  vote  Nov. 
5.  on  the  issuance  of  bonds  to  the  amount  of 
$750,000  for  park  and  boulevard  purposes. 
William  _  Beatty  is  a  member  of  the  Park 
Commission. 

.Advocates  of  the  good  roads  movement  in 
Ohio  plan  to  ask  the  next  legislature  to  ap- 
propriate $50,000,000  for  the  building  of  good 
roads  in  the  state.  The  proposed  law  con- 
templates appropriation  by  each  county  of 
one-half  of  one  mill  to  be  used  for  roads  and 
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that  the  counties  will  pay  only  for  the  build- 
nig  of  their  own  roads.  Jesse  Taylor,  James- 
town. O.,  is  president  of  the  Ohio  Good 
Roads   Federation. 

The  City  Council  of  Akron,  O.,  has  been 
petitioned  to  order  the  paving  of  Raymond 
St.  and  Martin  St.  A  resolution  has  been 
introduced  in  the  Council  providing  for  the 
repaying  of  South  Main  St.,  from  Thornton 
to  Crosier  St. 

A  resolution  has  been  submitted  to  the  City 
Council  of  Cincinnati,  O.,  by  City  Engineer 
Henry  M.  Waite.  for  the  paving  of  VirTe  St., 
from  100  ft.  north  of  St.  Clair  St.  to  Carthage 
Ave.,  with  either  granite  or  Medina  block,  at 
an  estimated  cost  of  $80,000. 

Following  bids  were  received  recently  by 
the  city  of  Fremont,  O.,  for  the  paving  of 
Buckland  Ave.,  using  8-in.  crushed  stone  foun- 
dation :  Modern  Construction  Co.— Medal 
brick,  $1.5.904  ;  Metropolitan.  $1.5,904  :  Hocking, 
$15,768 ;  Wassel.  $15,936.  Ziegler  &  Reardon— 
Medal  brick,  $13,937;  Metropolitan.  $1.3.937; 
Hocking,  $13,801;  Wassel,  $13,771.  Rimelspach 
&  Thoma— Bessemer  brick.  $1-5.331;  Meda', 
$15,203;  Metropolitan,  $15,071;  Hocking,  $14,- 
935;  Wassel,  $15,139.  With  4-in.  concrete 
foundation  :  Modern  Construction  Co.— Medal, 
$16,024;  Metropolitan,  $16,024;  Hocking,  $15,- 
888;  Wassel,  $16,058.  Ziegler  &  Reardon— 
Medal,  $14.321 ;  Metropolitan,  $14,321  ;  Hock- 
ing, $14,185;  Wassel,  $14,155.  Rimelspach  & 
Thoma— Bessemer,  $15,253;  Medal,  $15,125; 
Metropolitan,  $14,993;  Hocking,  $14,857;  Was- 
sel, $15,061.  With  5-in.  concrete  foundation: 
Modern  Construction  Co. — Medal,  $16,948 ; 
Metropolitan,  $16,948:  Hocking,  $16,812;  Was- 
sel, $16,982.  Ziegler  &  Reardon— Medal.  $14,- 
849;  Metropolitan,  $14,849;  Hocking,  $14,713; 
Wassel,  $14,683.  Rimelspach  &  Thoma— Bes- 
semer, $1.5.913;  Medal.  $15,785;  Metropolitan, 
$15,653;  Hocking,  $15,517;  Wassel,  $15,721. 
The  above  totals  are  for  sand  filled  construc- 
tion. Add  the  amount  given  below  for  other 
filler:  Modern  Construction  Co. — Asphalt, 
$1,320;  tar.  $1,320;  cement.  $792.  Ziegler  & 
Reardon— .Asphalt,  $1,650;  tar,  $1,320;  cement, 
$528.  Rimelspach  &  Thoma— Asphalt,  $1,320 ; 
tar,  $990;  cement,  $660. 

The  Board  of  Park  Commissioners  of  Cin- 
cinnati, O..  plans  the  construction  of  a  park- 
way through  and  surrounding  the  city,  com- 
prising in  all  more  than  100  miles  of  drives, 
interspersed  with  parks,  playgrounds  and  ath- 
letic fields.  The  citizens  will  be  asked  to  vote 
at  the  coming  election  on  the  issuance  of 
bonds  in  the  sum  of  $750,000  for  the  parkway. 

Oklahoma. 

The  citizens  of  Sapulpa,  Okla.,  voted  Oct. 
29  on  the  issuance  of  bonds  to  the  amount  of 
$100,000  for  municipal  park.  Ira  J.  Anderson 
is  City  Clerk.  C.  K.  Howard  is  City  Engi- 
neer. 

Oregon. 

®The  City  Council  of  Portland.  Ore.,  has 
awarded  the  following  contracts  for  the  im- 
provement of  streets :  East  60th  Ave.,  south- 
east from  57th  to  69th  Sts.,  southeast — grad- 
ing and  concrete  curbs  and  walks,  Joplin  & 
Meeks,  $8,344;  Broadway  and  Wheeler  St. 
district,  macadam  improvement,  Harry  How- 
ard, ,$3,59]  ;  East  41st  St.,  from  Flawthorne 
to  Mallory,  gravel  bitulithic,  Warren  Con- 
struction Co.,  $4,199. 

®The  City  Council  of  Pendleton,  Ore.,  has 
awarded  the  contract  for  the  paving  of  Jack- 
son St.  with  gravel,  bitulithic  to  the  Warren 
Construction  Co.,  at  $1.45  per  sq.  yd.,  or  a 
total  of  $14,109,  All  bids  received  for  the 
paving  of  Johnson  St.,  between  Court  and 
Water,  were  rejected  because  of  a  slight  mis- 
take in  the  estimates.  New  bids  will  be  asked. 
W.   F.  Matlock  is  Mayor. 

®The  Clarke  &  Henery  Construction  Co. 
has  been  awarded  the  contract  by  the  City 
Council  of  Roseburc,  Ore.,  for  the  paving  of 
Orcutt    St.,   at   $1.75   per   sq.   yd. 

At  a  recent  meeting  of  representatives  of 
all  commercial  bodies  of  Coos  County,  Ore., 
held  at  Marshfield,  it  was  decided  that  if  laws 
passed  at  the  next  election  would  permit,  that 
county  would  bond  herself   for  $2,000,000   for 


the  purpose  of  making  good  roads  and  build- 
ing a  permanent  highway  with  concrete  foun- 
dation from  the  ocean  to  the  Douglas  County 
line.     Coquille  is   the  county  seat. 

Following  bids  were  received  by  the  City 
Council  of  Portland,  Ore.,  on  Oct.  14  for 
paying  the  approaches  to  the  Broadway  bridge 
with  wood  block :  Giebisch  &  Joplin,  Port- 
land, $13,579;  Montague-O'Reillcy  Co,,  Port- 
land, $13,643;   Harry  Howard,  $15,595. 

The  City  Council  of  Junction  City,  Ore., 
has  ordered  the  construction  of  4,000  lin.  ft. 
of  concrete  sidewalks,  distributed  as  follows' 
900  ft.  on  Fifth  St.,  600  ft.  on  Sixth  St.,  1,- 
000  ft.  on  Cedar  St.,  750  ft.  on  Laurel  St.  and 
the  remainder  on   Ivy   St. 

Pennsylvania. 

•J*Bids  are  being  received  by  Borough 
Council  of  Chambersburg,  Pa.,  for  paving 
Memorial  Square  in  that  borough.  Further 
information  may  be  obtained  of  R.  M.  Hu- 
ber.  Borough  Engineer.  C.  H.  Patterson  is 
Borough  Clerk.  Official  advertisement  will 
be   found   elsewhere   in   this  issue. 

South  Dakota 

®The  Board  of  County  Commissioners, 
Yankton,  S.  Dak.,  has  awarded  the  contract 
for  the  improving  of  a  road  commencing  at  a 
point  one  and  one-half  miles  south  of  Volin, 
at  the  northwest  corner  of  Section  26,  and 
running  thence  three-quarters  of  a  mile  west, 
6,7.32  cu.  yds.,  to  Michael  Odland,  at  $0.11 
per  cu.  yd.   Julius  Engel  is  County  Auditor. 

Tennessee. 

•J«Bids  will  be  received  until  10  a.  m.,  Nov. 
4.  by  Shelby  County  Commissioners,  Mem- 
phis. Tenn.,  for  scarifying,  rounding  up  and 
applying  asphaltum  pavement  on  Central  Ave. 
from  Parkway  east  to  Goodwyn  .^ve.,  and  on 
Goodwvn  Ave.  south  to  the  Southern  railroad, 
approximately  two  miles.  Plans  and  specifi- 
cations are  on  file  in  the  Commissioners'  office. 
A  certified  check  for  $500  is  required  with 
each  bid.  H.  M.  McKay,  E.  W.  Hale  and 
J.  B.  Duncan  are  Shelby  County  Commis- 
sioners. 

Texas. 

•J«Bids  will  be  received  until  noon,  Nov. 
11,  by  D.  C.  Smith,  Jr.,  City  Controller,  Hous- 
ton, Tex.,  for  the  grading  and  paving  of  the 
following  streets :  W.  .Alabama  St.,  from 
Main  St.  to  the  G..  H.  &  S.  A.  R.  R.,  bitulithic 
pavement;  San  Jacinto  St.,  from  McGowen 
Ave.  to  Eagle  St..  bitulithic  pavement;  Mc- 
Gowen Ave.,  from  Crawford  St,  to  S.  A.  & 
A.  P.  R.  R.,  bitulithic  pavement;  Travis  St., 
from  Leeland  Ave.  to  McGowen  Ave.,  creo- 
soted  wooden  blocks.  Each  bid  must  be  ac- 
companied by  a  certified  check  on  any  bank  in 
the  city  of  Houston,  Te.x..  for  5  per  cent  of 
the  cost  of  each  street,  said  check  being  made 
payable  to  H.  B.  Rice,  Mayor.  Bidders  are  to 
bid  on  each  street  separately  and  quantities 
are  given  in  specifications,  which  can  be  ob- 
tained upon  application  at  the  office  of  F.  L. 
Dormant,  City  Engineer. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
15,  by  Sam  Patterson,  County  'Clerk.  Gonzales 
County,  Gonzales,  Texas,  for  the  construction 
of  approximately  75  miles  of  gravel  and  sand 
clay  roads.  Tips  &  Burchard.  Gonzales,  Tex., 
are  Engineers.  Official  advertisement  will 
be  found   elsewhere  in   this   issue. 

®The  Vinton  Road  Committee  of  the  Com- 
mercial Club,  Orange,  Tex.,  has  let  the  con- 
tract for  the  surfacing  of  the  Trans-Calcasieu 
road  with  sand  and  clay  through  the  Sabine 
River  marsh,  a  distance  of  3  miles,  to  Capt. 
T.  G.  S.  Godwin. 

®The  Grayson  County  Commissioners' 
Court,  Sherman,  Te.x.,  has  let  the  coruracf  for 
75.000  yds.  of  gravel  to  J.  Fred  Smith  at  $0.30 
per  yd.  The  material  will  be  used  in  the  con- 
struction of  good  roads  in  the  Sherman  pre- 
cinct. 

The  W.  R.  Compton  Bond  &  Mort.gage 
Co.  has  purchased  the  $2,500,000  bond  issue 
of  the  city  of  Houston,  Tex.,  for  all  kinds 
of  public  improvements. 


Civil  Engineers  Tips  and  Burchard  recently 
completed  surveys  for  the  proposed  construc- 
tion of  90  miles  of  road  in  Precinct  No.  1, 
Gonzales  County,  Tex.,  upon  which  the  $150,- 
000  recently  voted  is  to  be  expended  in  im- 
provements. Plans  and  specifications  are  now 
being  prepared.  The  County  Commissioners, 
Gonzales,  contemplate  asking  for  bids  on  the 
vyork  shortly  so  that  work  can  be  begun  some 
time  in  December. 

Following  bids  were  received  Oct.  14  by 
the  City  Commissioners  of  Dallas,  Tex.,  for 
the  paving  of  Colonial  .'\ve.,  from  Forest  to 
Lenway,  with  bitulithic,  creosoted  wood 
blocks,  vitrified  brick,  vitrified  blocks  and 
brick:  Roach-Manigan  Co.,  vitrified  blocks, 
$2.30  to  $2.40  a  sq.  yd ;  Creosoted  Wood  Block 
Paving  Co.,  vitrified  blocks,  $2.30  to  $2.41; 
wooden  blocks,  $2.98  to  $3.03;  Texas  Bitu- 
lithic Co.,  $2.22  to  $2.50 ;  Ockander  Bro.,  $2.33 
to  $2.42.  The  variation  was  due  to  certain 
finishing  materials  and  to  maintenance 
periods. 

Utah. 

Business  men  of  Salt  Lake  City,  Utah,  are 
having  a  petition  circulated,  which  will  be 
presented  to  the  City  Commission,  providing 
for  the  creation  of  a  paving  district  to  em- 
brace State  St.,  from  9th  South  St.  to  11th 
South  St.,  9th  South  St.  from  State  St.  to  5th 
East  St.,  and  5th  East  St.  from  9th  South  St 
to  10th  South  St.  R.  P.  Morris  is  Commis- 
sioner of  Streets  and  Public  Improvements. 
D.  H.  Blosom  is  City  Engineer. 

The  City  Commission  of  Salt  Lake  Qty, 
Utah,  has  been  petitioned  by  business  men  to 
order  the  paving  of  State  St..  betw-een  9th  and 
11th  South  Sts.,  9th  South  from  State  to  5th 
East  Sts.,  and  5th  East  from  Dth  to  10th  South 
Sts.  The  petition  asks  that  Utah  asphalt  be 
used. 

Washington. 

4«Bids  will  be  received  until  Nov.  4  by 
Board  of  Garfield  County  Commissioners, 
Pomeroy,  Wash.,  for  the  construction  of  the 
new  Columbia  center  grade  road. 

^Bids  will  be  received  until  Nov.  8  by 
Island  County  .\uditor,  H.  T.  Wanamacker, 
Coupeville,  Wash.,  for  grading  the  Road  No. 
51.  known   as  Glendale  Road. 

®Frasca  &  Coluccio,  1642  Lane  St..  Seattle, 
Wash.,  have  been  awarded  the  contract  by 
the  city  of  Sumner,  Wash.,  for  the  paving 
of  a  number  of  streets  at  $4,622. 

®The  County  Commissioners.  Walla  Walla., 
Wash.,  have  awarded  the  contract  for  the  five 
miles  of  road  to  connect  the  state  line  with 
State  Aid  Road  No.  99,  to  L.  Lanning  at 
$38,900. 

The  city  of  Clarkston,  Wash.,  is  planning 
the  construction  of  concrete  sidewalks  at  an 
estimated  cost  of  $6,000. 

The  City  Council  of  Wenatchee,  Wash., 
has  passed  a  resolution  providing  for  the  pav- 
ine  of  the  entire  business  district.  This  work 
will  also  include  the  installation  of  new  water 
mains  on   Wenatchee  Ave. 

The  citizens  of  Clallam  County,  Port  .An- 
geles, Wash.,  will  vote  Nov.  5  on  the  propo- 
sition of  issuin.g  bonds  to  the  amount  of  $300,- 
000  to  build  a  road  to  connect  with  the 
proposed  state  hi.ghway  No.  14,  connectin.g  the 
eastern  part  of  the  county  with  the  coast.  J. 
F.  Barnes.  Secy..  Port  .'Vngeles  Commercial 
Club,  is  interested. 

Wisconsin. 

®Fred  Gilmore  has  been  awarded  the  con- 
tract by  the  village  of  North  Fond  du  Lac. 
Wis.,  to  furnish  the  gravel  for  the  shoulder  of 
the  new  cement  highway  at  $0.85  per  vd.  Be- 
tween 300  and  400  loads  for  from  500  to  700 
yds.  of  road  will  be  furnished. 

City  Engineer  C.  J.  Moritz  of  West  .Mlis, 
Wis.,  is  prc|)aring  plans  and  specifications  for 
the  paying  of  several  streets  for  which  con- 
tracts will  be  let  during  the  winter.  It  is 
the  intention  to  permanently  improve  Green- 
field .'Vve.  west  to  the  main  cTitrancc  to  State 
Fair  Park.  Dennis  J.  Leonard  is  in  charge 
of  street  work. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

•I'Bids  will  be  received  until  No\  0,  by  Board 
of  Green  County  Commissioners,  Eutaw,  Ala., 
for  the  construction  of  bridge  work  estimated 
to  cost  $8,000.  W.  S.  Keller,  Alontgoniery, 
Ala.,  is   State  Highway  Engineer. 

Plans  are  being  worked  out  slowly,  according 
to  an  announcement  by  Commissioner  Weath- 
erly  of  Birmingham,  Ala.,  for  the  general  via- 
duct scheme  throughout  the  city  eliminating  all 
the  grade  crossings, 

Arizona. 

®The  Board  of  Cochise  County  Supervisors, 
Tombstone,  Ariz.,  has  awarded  the  contract 
for  the  construction  of  a  bridge  over  the 
San  Pedro  River  at  Hereford  to  the  Midland 
Bridge  Co.,  Kansas  City,  Mo.,  at  $.3,112.  R.  D. 
Maclay  is  Clerk  of  the  Board.  Bids  were 
opened  Oct.  IT. 

The  Board  of  Cochise  County  Supervisors. 
Tombstone,  Ariz.,  will  probably  advertise  in 
December  or  January  for  bids  for  the  con- 
struction of  a  bridge  over  the  San  Pedro 
River  at  Fairbanks,  .^riz.  R.  S.  Maclay  is 
Clerk  of  the  Board. 

Arkansas-. 
Work  will  be  commenced  shortly  at  Bates- 
ville,  Ark.,  forming  an  improvernent  district 
to  construct  a  bridge  over  the  White  River  at 
that  place.  It  is  estimated  that  the  cost  of 
the  structure  nroposed  will  amount  to  about 
$1-50,000. 

California. 
®Hess  &  Carpenter,  Security  Bank  &  Trust 
Co.,  Oakland.  Calif.,  have  been  awarded  the 
contract  by  the  Board  of  .\lameda  County 
Supervisors,  Oakland,  Calif.,  for  the  construc- 
tion of  reinforced  concrete  bridge  over  a 
small  creek  in  Castro  Valley.  The  contract 
price  was  $1,293.  Bids  were  opened  Oct.  14. 
The  Board  of  Kings  County  Sunervisors, 
Hanford,  Calif.,  has  appropriated  $4,-300  for 
the  construction  of  three  small  bridges  located 
as  follows :  One  over  the  old  channel  of 
Kings  river  two  miles  east  of  the  road  due 
north  of  Hanford,  and  the  other  two  on  the 
road  from  Lemoore  to  the  Summitt  Lake 
country. 

At  a  meeting  of  the  Board  of  Eldorado 
County  Supervisors.  Placerville,  Calif.,  it  was 
decided  that  the  condemned  bridge  over  Trout 
Creek,  Lake  Valley,  should  be  replaced  by  a 
wooden  structure  to  cost  not  more  than  $1,000. 
Upon  being  notified  that  the  L'.  S.  War 
Department  had  granted  the  Oakland,  Antioch 
&  Eastern  R.  R.  permission  to  bridge  the  Sui- 
sun  Straits.  \\'alter  Arnstein,  President  of 
the  company,  announced  that  plans  would  be 
prepared  for  a  structure  estimated  to  cost  $1,- 
650,000.  Fred  Brooks,  347  Grant  Ave.,  San 
Francisco,  Calif.,  is  Engineer.  Waddell  & 
Harrington.  Kansas  City,  Mo.,  are  consulting 
engineers. 

Citv  Engineer  S,  T.  Van  Ornum  of  Pasa- 
dena.' Calif.,  and  Citv  Engineer  McMillan, 
South  Pasadena,  Calif.,  recently  investigated 
the  condition  of  the  approaches  to  the  Colum- 
bia St.  bridge  with  a  view  of  ascertainiu'i^ 
the  necessity  of  improvements. 
Colorado. 
®The  Central  Cnnstruction  Co..  Colorado 
Springs,  Colo.,  has  been  awarded  the  con- 
tract by  the  Board  of  County  Commission- 
ers for  the  construction  of  the  new  bridge  at 
Roswell.  The  contract  price  was  $6,700.  The 
new  structure  will  be  of  reinforced  concrete 
with  two  -SO-ft.  spans  and  will  have  concrete 
railings. 

The  Commissioners  of  El  Paso  County, 
Colorado  Springs,  Colo.,  have  under  consider- 
ation the  erection  of  a  30-ft.  concrete  piling 
bridge  over  Fountain  creek,  near  Breede,  to 
replace  the  structure  destroyed  by  floods. 

The  Board  of  Public  Works,  Denver,  Colo.. 
has  plans  under  way  for  widening  the  channel 

4*  indicates 


of  Cherry  Creek,  between  Market  St.  and  the 
Platte  River.  All  the  railroads  having  bridges 
over  the  creek  between  the  two  points  men- 
tioned above  will  probably  find  it  necessary  to 
build  new  structures. 

Delaware. 

The  Southern  Oregon  Construction  Co., 
Wilmington.  Del.,  has  been  incorporated  with 
a  capital  stock  of  $1,000,000  and  proposes  to 
engage  in  the  construction  of  docks,  piers, 
bri'dges,  etc.  The  incorporators  are  W.  J.  Ma- 
loney,  Norman  J.  Coffin,  E.  E.  McWhiney,  all 
of   Wilmington,   Del. 


Georgia. 

•fiBids  will  be  received  until  4  p.  m.,  Oct.  31, 
by  City  Council,  Augusta,  Ga.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  a  reinforced  concrete  bridge 
over  the  first  level  of  the  .\ugusta  Canal  on 
1.5th    St.     Nisbet  Wingfield   is  City  Engineer. 

Illinois. 

®The  Commissioners  of  Highways,  Beaver 
town  hall  Donovan,  111.,  have  awarded  the 
contract  for  the  construction  of  four  bridges 
to  the  Joliet  Bridge  &  Iron  Co.,  Joliet,  III., 
at  $1,076.  The  concrete  sub-structure  went  to 
G.  A.  Webber,  Morrocco,  Ind.,  at  $6..50  per 
cu.  vd.     William  Samuelson  is  town  clerk. 

®Miller  &  Borcherding.  St.  Louis,  Mo.,  were 
awarded  the  contracts  for  the  construction  of 
the  Isken,  Stahlhut,  Susanke  and  Hadley 
bridges,  in  Fort  Russell  township,  Madison 
County.  111.,  at  $2,-320,  $1,090,  $380  and  $400 
respectively-  Other  bids  received  Oct.  16  were 
as  follows:  Joseph  Klein.  Freeburg,  $2,400, 
$1,2-50,  $650.  $780;  Stites  Steel  B.  &  I.  Co., 
$2,390,  $1,125,  $425,  $450:  Scliutte  &  Neuman, 
$2,535,   $1,220,   $389,   $420. 

®The  contracts  for  the  construction  of  the 
Mill.  Henderson,  Watts  and  Weber  culverts, 
Godfrey  township,  Madison  county.  111.,  have 
been  awarded  to  Joseph  Klein,  Freeburg,  111., 
at  the  following  bids:  $1,500.  $1,400.  $2,000 
and   $600.     Bids   were   received   Oct.    11. 

®L.  E.  McGann,  Connnissioner  of  Public 
Works,  Chicago,  111,  on  Oct.  17  awarded  the 
contract  for  constructing  the  substructure  ot 
a  double-leaf  bascule  bridge  over  the  Calumet 
River  at  02nd  St.  to  Byrne  Bros.,  72  W. 
.■\dams  St.,  Chicago.     Contract  i)rice  $114,409. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III,  on  Oct.  17  awarded  the 
contract  for  constructing  the  superstructure 
of  the  92nd  St.  bridge  over  the  Calumet 
River  to  Ketler  Elliott  Erection  Co..  .32  N. 
Clark   St..   Chicago. 

At  the  hearing  held  in  the  .Alton,  III.  City 
Council  Chamber,  by  Lieut.  A.  L.  Richards. 
U.  S.  Engineer.  Rock  Island,  III,  no  objec- 
tions were  filed  to  the  proposed  location  of  a 
Burlington  railroad  bridge  over  Mississippi 
River  at  that  place.  C.  H.  Cartlidge,  Chicago, 
III,  is  Bridge  Engineer  of  the  C.  B.  &  Q. 
Ry.    Co. 

Indiana. 

©The  Board  of  Marion  County  Commis- 
sioners. Indianapolis.  Ind..  has  awarded  the 
contract,  for  the  construction  of  a  culvert  at 
the  north  end  of  E.xchange  St.  to  Volpp  & 
Fritz,   at   $913. 

The  Harrison  County  Council,  Corydon, 
Ind.,  has  made  a  levy  for  the  purpose  of 
erecting  a  new  double  track  bridge  over  Little 
Indian  creek  on  S.  Market  St.,  between  the 
old  part  of  the  town  and  the  Fair  grounds 
and  the  commissioners  are  planning  to  have 
the  bridge  completed  by  fair  time  next  year. 
The  old  bridge  will  be  used  at  other  places 
where  bridges  are  needed,  at  Gleitz's  ford, 
two  miles  east  of  town,  and  Gehlbach's  ford, 
near   Greeleyburg. 

Iowa. 

Plans  will  be  completed  about  Nov.  1,  for 
the  construction  of  the  proposed  320  ft.  bridge 

w^ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


over  the  Iowa  River  by  the  Iowa  City  Electric 
Ry.  Co.  J.  O.  Schulze,  Iowa  City,  la.,  is 
President  and  Genera!  Manager  of  the  com- 
pany. 

Kansas. 

The  Commissioners  of  McPherson  Countj', 
McPherson,  Kan.,  have  made  arrangements 
for  the  reconstruction  and  repair  of  a  number 
of  bridges  washed  out  by  recent  floods.  The 
estimated  cost  of  the  work   is  $5,000. 

®The  Commissioners  of  Riley  county,  Man- 
hattan, Kan.,  have  awarded  the  contracts  for 
the  construction  of  three  bridges  as  follows: 
Hunter's  Island  bridge,  30  ft.  steel  span  with 
concrete  abutment,  set  on  pile  foundation. 
Canton  Bridge  Co.,  $1,875;  Oak  St.  bridge  at 
Randolph,  to  be  a  25-ft.  cut  stone  arch.  Can- 
ton Bridge  Co.,  $1,626;  Tabor  creek  ijridge, 
a  .30-ft.  flat  top,  reinforced  concrete  span  and 
one  abutment,  E.  .Mmgren,  $690. 


Kentucky. 

•J*Bids  will  be  received  by  B.  A.  Fuson,  Bell 
County  Judge,  Pineville,  Ky.,  for  the  construc- 
tion of  a  bridge  across  Clear  creek,  near  the 
southeast  city  limits  of  Pineville,  Kentucky, 
according  to  the  plans  and  specifications  now 
on  file  in   the  County  Judges  ofiice. 

It  is  reported  that  the  Board  of  Park  Com- 
missioners, Louisville.  Ky..  is  receiving  bids 
for  the  construction  of  a  concrete  bridge  over 
Beargrass  creek  at  the  Eastern  Parkway  and 
also  for  a  similar  structure  in  Cherokee  Park 
at  the  foot  of  the  hill,  just  east  of  the  golf 
links.     S.  M.  Wilhitc  is  City  Comptroller. 

Louisiana. 

®The  Modern  Steel  Construction  Co.,  Wau- 
kesha, Wis.,  at  $168,930,  was  awarded  the  con- 
tract by  the  Shreveport.  La.,  City  Council  and 
Bossier  Parish  Police  Jury,  for  the  erection  of 
the  superstructure  of  the  highway  steel  and 
reinforced  concrete  bridge  over  Red  River, 
between  Shreveport  and  Bossier  City. 

A  committee  from  the  Bogalusa,  La.,  Pro- 
gressive L^nion  recently  visited  Franklinton, 
La.,  with  a  petition  providing  for  the  con- 
struction of  a  bridge  across  Peters  Lake,  and 
also  a  steel  bridge  across  Pearl  River,  in 
order  that  the  merchants  might  be  in  a  posi- 
tion to  draw  the  large  amount  of  trade  from 
the  Mississippi  side  of  the  river.  Mr.  Smith, 
president  of  the  Police  Jury,  appointed  a  com- 
mittee to  go  over  the  plans  for  the  building 
of  these  two  bridges  and  to  ascertain  the 
exact  cost. 

Maryland. 

^Bids  will  be  received  until  noon.  Nov.  12, 
by  Board  of  Talbot  County  Commissioners, 
Ea.ston.  Md.,  for  the  construction  of  a  1,000- 
ft.  concrete  bridge  over  the  Miles  River  on 
the  Miles  River  road  between  Easton  and 
Unionville,  Md.  .Ml  bids  must  be  made  upon 
blank  forms  to  be  obtained  of  the  State 
Roads  Commission  at  its  oflice,  .534  N.  How- 
ard St.,  Baltimore,  Md..  must  give  the  prices 
proposed  both  in  writing  and  in  figures,  and 
must  be  signed  by  the  bidder,  with  his  ad- 
dress. Each  bid  is  to  be  accompanied  by  a 
certified  check  for  $200.  payable  to  the  County 
Commissioners  of  Talbot  County,  said  check 
to  be  returned  to  the  bidder  unless  he  fails 
to  execute  the  contract  should  it  be  awarded 
to  him.  Plans  can  be  seen  and  forms  of 
specification  and  contract  may  be  obtained  at 
the  office  of  the  State  Roads  Commission, 
Baltimore.  Md.  Joseph  B.  Harrington  is  Clerk 
Commissioners  of   Talbot   County. 

Massachusetts. 

Petitioners  for  the  construction  of  a  foot 
bridge  over  the  tracks  of  the  Midland  Divi- 
sion of  the  New  Haven  Railroad  at  Forest 
.\ve.  Station.  Boston,  Mass.,  have  filed  excep- 
tions to  the  decision  of  the  Board  of  Commis- 
sioners   against   the   structure. 
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Michigan. 

It  has  been  announced  by  the  Muskegon 
Lounty  Road  Commissioner,  Muskegon,  Mich, 
that  an  appropriation  of  $3,000  has  been  made 
for  rebuildmg  the  old  Cedar  Creek  bridge. 
It  is  planned  to  install  a  96-ft.  span  resting  on 
concrete  abutments. 

The  Board  of  Supervisors,  Alpena,  Mich., 
has  granted  permission  to  the  Boyne  City, 
Gaylord  &  Alpena  R.  R.  to  build  four  bridges 
over  thi'  Thunder  Bay  River  and  its  branches. 
A  meeting  of  the  State  Railroad  Commission 
was  also  held  at  .\lpena  for  the  purpose  of 
hearing  the  petition  of  the  company  for  per- 
mission to  cross  the  D.  &  M.  in  four  places, 
three  within  the  city  limits  and  one  about  4 
miles   from  the  city. 

Mississippi. 

•I«Bids  will  be  received  until  noon,  Nov.  6, 
by  Chancery  Clerk,  Warren  County.  Vicks- 
burg.  Miss.,  for  the  construction  of  a  con- 
crete arch  bridge  over  Glass  Bayou.  A  cer- 
tified check  for  $500  must  be  filed  with  each 
bid. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
5,  by  No.xubee  County  Supervisors,  Macon, 
Miss.,  for  the  construction  of  a  bridge  over 
Dancing  Rabbit  Creek  on  the  Macon  &  Mem- 
phis road  and  for  building  liridge  across  Wet 
Water  Creek  on  Starkville  Road.  J.  .■\.  Tyson 
is   Clerk  of  the  .Supervisors. 

Missouri. 

•I«Bids  will  be  received  until  1  p.  m.,  Nov.  6, 
by  Clark  E.  Jacoby.  Engineer.  Drainage  Dis- 
trict No.  3,  Carroll  county,  at  the  office  of 
the  County  Clerk,  Carrollton,  Mo.,  for  the 
construction  of  the  following  bridges:  (1) 
1  27^2  ft.  I-beam  steel  span,  on  steel  legs, 
at  Sta.  13  Lateral  "A";  (2)- 1  27y2  ft.  I-beam 
steel  span  on  steel  legs  at  Sta.  66  plus  52 
Booker  Slough  Lateral.  Upper  Section;  (3) 
1  27%  ft.  I-beam  steel  span  on  steel  legs,  at 
Sta.  11!)  plus  32,  Booker  Slough  Lateral,  Up- 
per Section;  (4)  1  27%  ft.  I-beam  steel  span, 
oh  stee!  legs,  at  Sta.  174  plus  6S.  Booker 
Slough  Lateral,  Upper  Section;  (5)  1  27%-ft. 
I-beam  steel  span,  on  steel  legs,  with  15-ft. 
wooden  approaches  at  each  end,  at  Sta.  240 
plus  50,  Booker  Slough  Lateral,  Upper  Sec- 
tion; (6)  1  27%-ft.  I-beam  steel  span,  on  steel 
legs,  with  one  15-ft.  wooden  approach  at 
South  end.  at  Sta.  4  plus  75  "Sapp  Levee." 
Each  bridge  will  be  considered  as  a  separate 
bid,  each  bid  must  be  accompanied  by  cash 
deposit  or  certified  check  of  at  least  $25.00. 
If  contractor  bids  on  all  six  bridges  either 
in  lump  sum  or  separatelv  the  cash  deposit  or 
certified  check  must  be  not  less  than  $150. 
The  County  Court  reserves  the  right  to  reject 
any  or  all  bids.  Plans  and  specifications  on 
file  in  the  office  of  the  County  Clerk,  and  at 
the  office  of  Brooks  &  Jacoby,  Kansas  City. 
Mo.  Set  of  extra  plans  mailed  to  contractors 
from  K.  C.  office  on  receipt  of  $2.00  to  defray 
cost  of  blueprints  and  postage. 

^Bids  will  l:e  received  until  1  :30  p.  m., 
Nov.  7,  by  William  Kohlman,  County  High- 
way Engineer,  Carthage,  Mo.,  for  furnishing 
the  necessary  labor  and  material  for  the  con- 
struction of  a  reinforced  concrete  double  arch 
bridge  over  Spring  River  at  the  lower  bridge 
site,  one  mile  northwest  of  Carthage,  Mo.,  on 
the  .\lba  Road,  Section  33,  Township  39, 
Range  31.  A  deposit  of  $300  must  be  filed 
with  each  bid. 

It  is  reported  that  plans  have  been  com- 
pleted at  the  office  of  Chief  Engineer  M.  C. 
Byers,  Springfield,  Mo.,  of  the  Frisco  System 
for  the  construction  of  bridges.  which 
will  cost  approximately  $1,000,000,  across 
the  .'\rkansas  River  at  Van  Buren  and 
Tulsa,  Okla..  and  the  Red  River  at  .\rthur 
City,  Tex.  The  order  will  be  the  greatest 
placed  by  the  Frisco  since  the  building  of  the 
bridge  at  Memphis.  In  all,  6,000  tons  of  steel 
will  be  required  for  the  new  structures. 
Smaller  bridges  are  to  be  constructed  across 
the  Verdigris  River  at  .'Vfton,  Okla.,  and  Fro"- 
Bayou  at  Mountainburg,  Ark. 

An  agreement  has  been  reached  between 
the  city  officials  of  Chillicothe.  Mo.,  and  the 
officials  of  the   Burlington   Railroad,   whereby 


the  C,  B.  &  Q.  and  the  Wabash  railroads  will 
repair  the   Ryan   St.   viaduct. 

Nebraska. 

Charles  Ware.  General  Manager,  and  R.  L. 
Huntley,  .\ssistant  General  Manager  and 
Chief  Engineer  of  the  Union  Pacific,  Omaha, 
Nebr.,  recently  conferred  with  the  Chamber 
of  Commerce,  Denver,  Colo.,  and  the  Union 
.Stockyards  interests  relative  to  plans  for  the 
construction  of  a  viaduct  across  the  tracks  in 
the  vicinitv  of  the  stockyards.  The  cost  of 
the  work  'is   estimated   at  $300,000. 

New  Jersey. 

®The  Board  of  Street  and  Water  Commis- 
sioners, Newark,  N.  J.,  has  awarded  the  con- 
tract for  repairing  the  Mulberry  St.  bridge 
over  the  Morris  Canal  to  the  Hay  Foundry  & 
Iron  Works,  Newark,  N.  J.,  at  $0,900.  The 
work  includes  liridge  repairing  and  furnishing 
new  girders.  Bids  were  opened  Oct.  17. 
New  York. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
2.  by  George  S.  Zee,  Town  Clerk,  South 
Wales,  N.  Y.,  for  the  construction  of  a  bridge 
over  Buffalo  Creek  near  the  hamlet  of  Wales, 
Plans  and  specifications  may  Ire  obtained  of 
Countv  Engineer  or  at  the  office  of  said  to.wn 
clerk,  "575  Ellicott  .Sq.,  Buflalo.  N.  Y..  Bids 
will  be  taken  separately  for  the  superstruc- 
ture including  concrete  floor  and  for  sub- 
structure. 

•J«Bids  will  be  received  until  8  p.  m..  Nov. 
5,  by  J.  S.  Hanlon,  City  Clerk,  Auburn,  N.  Y., 
for  the  construction  of  a  new  steel  bridge 
over  the  Owasco  River.  E.  C.  Aldrich  is 
City   Engineer. 

The  citizens  of  Geddes,  N.  Y.,  will  vote  at 
the  coming  election  on  the  proposition  to  bond 
for  the  sum  of  $?7,000  for  the  construction  of 
a  new  bridge  over  the  New  York  Central, 
West  Shore  and  Delaware,  Lackawanna  c 
Western  tracks  near  the   State  Fair  grounds. 

The  town  of  Onondaga,  N.  Y.,  will  vote  at 
the  coming  election  on  f-ropositions  to  con- 
struct bridges  over  the  Onondaga  Creek  at 
Seneca  St.  and  Moore  Ave.,  estimated  to  cost 
$5,000  and  $3,000  respectively. 

It  is  probable  that  a  provision  will  be  made 
in  the  ne.xt  tax  budget  of' the  city  of  Syracuse, 
N.  Y.,  for  the  construction  of  a  reinforced 
concrete  bridge  over  Onondaea  Creek  on  O.x- 
ford  St..  estimated  to  cost  $10,000.  H.  C. 
-\ll'en   is   Citv   Engineer. 

The  State'  Canal  Board,  .\lbany,  N.  Y., 
has  authorized  advertisements  for  the  con- 
struction of  a  bridge  over  the  Oswego  Canal 
and  River  at  Phoenix.  The  work  is  esti- 
mated  to    cost   $850,000. 

North   Carolina. 

•J*Bids  will  be  received  until  8  p.  m.,  Oct.  30 
by  Executive  Board,  Charlotte,  N.  C,  for  the 
construction  of  a  reinforced  concrete  arch 
bridge  of  70  ft.  span  over  the  tracks  of  the 
Southern  Ry.  at  East  Morehead  St.  Joseph 
Firth  is  City  Engineer. 

Ohio. 

^Bids  will  be  received  until  1  p.  m.,  Nov.  4, 
by  Board  of  County  Commissioners  at  the 
office  of  Emerson  Campbell.  County  -\uditor. 
St.  Clairsville.  O.,  for  the  following  work  in 
Belmont  County :  Rebuilding  one  stone  and 
concrete  bridge  at  LafTerty,  Union  Township ; 
constructing  four  concrete  culverts  in  Union 
and  Wheeling  Townships ;  constructing  nine 
sewers,  with  concrete  heads,  encased  in  con- 
crete, in  Wheeling  and  Union  Townships. 
Bids  will  be  received  separately.  Bond  or 
certified  check  must  accompany  all  proposals 
in  an  amount  equal  to  25  per  cent  of  such  pro- 
posal. 

®Thc  Joint  Board  of  Lucas  and  Wood 
Counties'  Connnissioners,  Toledo,  O.,  awarded 
the  contract  for  the  construction  of  a  new 
iloor  on  the  bridge  over  the  Maumee  River 
to  the  Modern  Construction  Co.,  Toledo,  O. 
C.  J.  Sanzenbacher  is  Lucas  County  .\uditor. 

The  officials  of  the  Huntington  &  Northern 
R.  R.  are  to  apply  shortly  for  a  renewal  of  the 
franchise  gr.mted  them  by  the  city  commis- 
sioners of   Huntington,   O.,  for  the  construc- 


tion of  a  bridge  over  the  Ohio  River,  at  that 
citv. 

^The  Commissioners  of  Jefferson  County, 
Steubenville,  O.,  have  awarded  the  contracts 
for  the  following  bridges :  No.  27  in  Spring- 
field township,  to  F.  J.  Carter,  $1,286;  No.  2 
in  Knox  township  to  the  Central  Concrete 
&  Construction  Co.,  at  $1,1.3(»;  No.  15,  Knox 
township,  $1,925,  to  the  Central  Concrete  & 
Construction  Co. ;  No.  10,  Salina  township, 
to  the  Centra!  Concrete  &  Construction  Co., 
at  $1,985;  No.  IG,  Knox  township,  to  the  Cen- 
tral Concrete  &:  Construction  Co..  at  $1,230. 

Oregon. 

It  has  been  announced  by  officials  of  the 
Oregon,  Washington,  Railroad  &  Navigation 
Co.  that  immediate  steps  will  be  taken  toward 
the  construction  of  a  viaduct  on  Second  St, 
La  Grange,  Ore.  The  cost  of  the  structure, 
which  will  accommodate  all  ordinary  traffic, 
will  be  about  $25,000.  G.  T.  Forsytlie.  Port- 
land, Ore.,  is  Bridge  Engineer. 

Ohio. 

®The  Columbiana  County  Commissioners, 
Lisbon,  O.,  have  awarded  the  contracts  for 
the  construction  of  19  small  bridges,  estimated 
to  necessitate  an  expenditure  of  $9,779,  to  the 
following  contractors :  Theodore  Bretz  of 
Unity  township,  secured  the  contracts  for  six; 
J.  C.  Hart,  two :  F.  L.  Cox.  of  Kensington, 
four;  T.  .'\.  Rich,ardson,  two:  William  Mc- 
Lane,  Lisbon,  three;  Wright  &  Morris.  Lis- 
bon, one;  and  B.  F.  Christ,  one. 

The  City  of  Cincinnati.  O.,  is  about  to  take 
steps  toward  condemning  the  southwest  cor- 
ner of  Eighth  .\ve.  and  Broadway,  in  order 
to  secure  a  proner  approach  to  the  new  via- 
duct. 

The  City  Council  of  Massillon,  O.,  has  un- 
der consideration  the  proposition  to  repair  the 
old  West  Main  St.  bridge  and  place  it  over 
the  Canal  at  Blaumeiser  St.  H.  M.  Yost  is 
City   Engineer. 

In  compliance  with  the  request  of  a  large 
delegation  of  South  Side  residents,  the  To- 
ledo, O.  council  committee  on  public  im- 
provements instructed  the  city  solicitor  to 
"repare  legislation  for  a  bond  issue  to  provide 
funds  for  the  construction  of  a  new  bridge 
over  the  tracks  of  the  Lake  Shore  R.  R.  at 
Sumner  St.  An  appropriation  of  $3,000  was 
voted  for  temporary  repairs  to  the  present 
structure. 

The  City  Council  of  Elyria.  O..  at  a  recent 
meetin.g  authorized  the  issuance  of  $40,000  of 
bonds  for  the  grade  separation  at  East  Bridge 
St.  and  the  Lake  Shore  railroad  tracks.  C.  M. 
Theobald   is   City  En.gineer. 

A  resolution  authorizing  Service  Director 
Cowell  lo  advertise  for  bids  for  the  removal 
of  the  old  Cherry  St.  bridge  and  for  the 
completion  of  the  superstructure  of  the  .^sh- 
Consaul  St.  bridge,  was  recently  introduced 
into  the  city  council  of  Toledo.  O..  and  re- 
ferred to  the  Committee  of  Public  Improve- 
ments   for   consideration. 

City  Engineer  Wilson,  Girard,  O.,  has  rec- 
ommended that  new  bridges  with  concrete 
floors  be  constructed  over  Little  and  Big 
Squaw  Creeks  at  I'ppei-  .^tatc  St. 

Pennsylvania. 

®The  Pennsylvania  Steel  Co..  Steelton,  Pa., 
has  been  awarded  the  contract  for  the  super- 
structure of  the  Baltimore  &  Ohio  bridge 
over  the  south  branch  of  the  Potomac  River 
at  Green  .Spring  on  the  Cumberland  division. 
Smith-McCormick  Co..  Eastoii.  Pa.,  was 
awarded  the  contract  for  the  substructure. 

®W.  F.  Tate  and  G.  W.  McAnulty.  Clymer, 
Pa.,  have  been  awarded  the  contract  for  the 
building  of  a  foot  bridge  across  Twolick 
Creek,  t>n  the  property  of  the  Clymer  Brick 
&  Fire  Clav  Co.  The  bridge  will  be  composed 
of  two  2V4-in.  cables  over  125  ft.  in  length, 
with  a  2-ft.  passageway.  The  length  of  the 
bridge  will  be  about  100  ft.  It  will  be  30  ft. 
above  the  level  of  the  water  and  secure  from 
the  ice  gorges  which  occur  on  Twolick. 

®The  Commissioners  of  Columbia  County, 
Bloomsburg,  Pa.,  have  awarded  the  contract 
for    the   construction   of   a   new   bridge   over 
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Briar  Creek  at  Ash  Bros.'  mill,  near  Berwick, 
to  the  York  Bridge  Co.,  York,  Pa.,  at  $.3,289. 
Other  bidders  were  as  follows :  A.  Bucanan, 
$4,117;  Oswego  Bridge  Co..  Oswego,  N.  Y., 
$.3,900;  Reimard  Bros.,  Bloomsburg,  $4,636; 
T.  J.  McGovern,  Trenton,  N.  J.,  $4,400.  The 
bridge  will  have  a  span  of  49  ft.  8  ins.  with 
a  roadway  of  a  clearance  of  19  ft.  8  ins.  Tb'C 
roadway  is  to  be  of  re-enforced  concrete.  The 
contract  calls  for  the  completion  of  every- 
thing except  the  flooring  by  Jan.  1,  1913. 

Nothing  has  as  yet  been  done  on  the  plans 
for  the  construction  of  the  proposed  Beech- 
view  bridge  at  Pittsburgh.  Pa.  T.  J.  Wilker- 
son  is  Division  Engineer  of  the  Board  of  Pub- 
lic  Works. 

The  borough  of  Jeanette,  Pa.,  and  offi- 
cials of  the  West  Penn.  Ry.  have  made  ar- 
rangements whereby  a  bridge  will  be  con- 
structed   over    the    railway    tracks. 

The  Commissioners  of  Fayette  County  and 
of  Washington  County,  Washington,  Pa.,  re- 
cently met  at  South  Brownsville  for  the  pur- 
pose of  making  arrangements  for  the  con- 
struction of  a  bridge  over  the  Monongahela 
River  at  Brownsville,  and  for  deciding  upon 
the  plans  and  the  date  for  receiving  bids. 

The  viewers  appointed  by  the  Chester 
County  Court,  West  Chester,  Pa.,  have  de- 
cided to  report  in  favor  of  erecting  a  new 
bridge  over  the  Brandywinie  Creek  on  W. 
Main    St.,    Coatesville,    Pa. 

At  a  meeting  of  the  Citv  Council  of  Johns- 
town, Pa.,  the  proposition  of  the  Eleventh 
Ward  residents  to  change  the  location  of  the 
bridge  over  the  Pennsylvania  R.  R.  from 
Sixth  to  Ninth  St.,  was  taken  up  for  con- 
sideration. 


It  has  been  announced  by  Mayor  Blanken- 
burg,  Philadelphia.  Pa.,  that  a  proposition  is 
under  consideration  to  abolish  all  railroad 
grade  crossings  within  the  city  limits  during 
the  ne.Kt  two  years. 

Virginia. 

4-Bids  will  be  received  until  noon,  Nov.  4, 
bv  Board  of  Supervisors,  Rustburg,  Va.,  for 
tlie  construction  of  a  110-ft.  bridge  16  ft.  wide 
resting  on  concrete  piers  and  abutments. 
Light  &  Russell,  Rustburg,  have  plans  and 
specifications  on  file. 

Washington. 

4«Bids  will  be  received  until  1  p.  m.,  Nov. 
6,  by  J,  M.  Brislawn,  County  Clerk,  Daven- 
port^ Wash.,  for  the  construction  of  one  50x 
18-ft.  bowstring  bridge  at  Almira;  a  60x20-ft 
bridge  at  Bluestem ;  a  40x20-f  t.  steel  bridge  at 
Harrington,   Wash. 

•J-Bids   will   be  received   until   Not.  6,   it  is 
said,    by   the    County    Commissioners,    Daven- 
port,   Wash.,    for    the    construction    of    three 
steel  bridges   in  Lincoln  County. 
Wisconsin. 

Plans  are  being  prepared  for  the  construc- 
tion of  the  proposed  Buffalo  St.  bridge  at 
Milwaukee,  Wis.,  and  resolution  will  be  pre- 
sented to  the  Common  Council  shortly  au- 
thorizing the  improvement.  The  bridge  will 
probably  be  a  double  leaf  type. 

At  the  election  held  Nov.  5.  the  citizens  of 
Milwaukee,  Wis.,  will  vote  on  the  proposi- 
tion to  bond  the  city  for  $150,000  to  provide 
funds  for  the  construction  of  a  bascule  bridge 
over  the  Milwaukee  River  connecting  State 
and  Martin  Sts.     P.  F.  Leuch  is  City  Clerk. 


Canada. 

®The  contract  for  the  substructure  of  the 
Avenue  Road  Subway  at  North  Toronto,  Ont., 
has  been  awarded  to  Jennings  &  Ross,  Ltd., 
Toronto,  Ont.  B.  Ripley,  Toronto,  Ont.,  is 
Engineer  of  Grade  Separation. 

A  meeting  was  held  Oct.  25,  at  St.  Boniface, 
Man.,  and  plans  for  the  construction  of  the 
proposed  new  bridge  over  the  Red  River  re- 
placing the  Provencher  or  Broadway  bridge, 
discussed.  The  cost  of  the  bridge  contemplat- 
ed is  estimated  at  $400,000.  J.  B.  Cote  is  Citv 
Clerk. 

The  municipality  of  West  Vancouver,  B.  C, 
has  instructed  Engineer  Carter  to  prepare 
plans  and  specifications  for  the  construction 
of  a  bridge  over  the  Capilano  River,  south 
of  the  present  Keith  Road.  The  estimated 
cost  of  the  bridgie  is  $30,000  and  the  ap- 
proaches $20,000. 

.A  petition  is  being  circulated  at  Winnipeg. 
Man.,  requesting  the  City  Council  to 
submit  a  by-law  for  the  erection  of  a  bridge 
across  the  Red  River  at  the  foot  of  Market 
St.,  east.  It  will  be  pointed  out  that  Market 
St.  to  the  Red  River  is  a  very  busy  street 
and  that  a  bridge  at  this  point  will  be  of 
great  advantage  to  a  large  and  important  sec- 
tion of  the  city. 

Controller  Harvey,  Winnipeg,  Man.,  has 
suggested  that  two  by-laws  l>e  submitted,  one 
for  the  construction  of  a  new  bridge  at  Os- 
borne St.,  e.-itimated  to  cost  $210,000,  and  the 
other  for  the  erection  of  the  old  Osborne 
structure  at  Arlington  St.,  at  a  cost  of  $20,- 
000. 
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Arkansas. 

4»Bids  win  be  received  until  noon,  Nov.  4, 
by  Plum  Bayou  Levee  Board,  N.  B.  Beakley, 
President,  England,  Ark.,  for  the  construction 
of  approximately  80,000  cu.  yds. -of  levee  work 
in  the  said  district.  R.  B.  Eggleston  is  Chief 
Engineer. 

Colorado. 

•{•Bids  will  be  received  until  Nov.  23,  by 
U.  S.  Reclamation  Service,  Montrose,  Colo., 
for  furnishing  eight  rising  screw  cast  iron 
gates  and  eight  double  ball-bearing  hand 
wheel  base  stands  36  ins.  in  diameter,  cast 
iron  hand  wheel.  Further  information  may 
be  had  upon  application  to  T.  C.  Pease,  En- 
gineer. 

®The  Midwest  Enginering  Co.,  301  McCague 
Bldg.,  Omaha,  Nebr.,  has  been  awarded  the 
contract  for  main  canal,  laterals  and  structures 
on  the  Terrace  Irrigation  District,  Monte 
Vista,   Colo.,   for  $49,991. 

Construction  work  has  been  started  on  the 
Grand  Valley  High  Line  canal.  This  is  a  gov- 
ernment project.  It  will  water  60.000  acres 
and  will  cost  about  $4,000,000.  J.  H.  Miner, 
Grand  Junction,  Colo.,  is  Project  Engineer. 

Florida. 

The  Orlando  Railway  &  Navigation  Co., 
of  Orlando.  Fla.,  has  been  chartered  with  a 
capital  stock  of  $5,000,  and  proposes  to  con- 
struct and  operate  a  canal  beginning  in  channel 
of  St.  Johns  River,  thence  southwesterly  di- 
rection through  Lake  Jessup.  thence  to  lake 
Howell.  Lake  Maitland,  Lake  Osceola,  Lake 
Virginia,  through  Sue.  through  Lake  Rowena, 
Lake  Formosa  and  Lake  Ivanhoe,  in  all  about 
15  miles,  with  subsidiary  canals.  J.  L.  Giles  is 
President. 

Illinois. 

®C.  L.  Cook,  Pekin,  III,  has  been  awarded 
the  contract  for  constructing  levees  requiring 
910,000  cu.  yds.  of  earth  work,  and  ditches  re- 
quiring .324,000  cu.  yds.  of  excavation  for  the 
Banner  Drainage  and  Levee  District. 

Steps  are  being  taken  by  farmers  in  Du  Page 
County    to    organize    a    drainage    district    for 


straightening  a  branch  of  the  Du  Page  River. 
Raymond  &  Newhall,  Aurora,  III.,  are  attor- 
neys. 

Iowa. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
19,  by  Board  of  Supervisors,  Kossuth  County, 
Algona,  la.,  for  the  construction  of  Drains 
Nos.  68,  72  and  73,  including  the  following 
work:  Drain  No.  68  to  consist  of  4,500  ft. 
of  open  ditch,  8  ft.  base,  average  depth  7  ft., 
estimated  yardage  18,000  cu.  yds. ;  and  56,150 
ft.  of  tile,  ranging  in  size  from  8  to  26-in. 
Drain  No.  72  to  consist  of  200  ft.  of  open 
ditch.  8  ft.  top  and  6  ft.  bottom,  average 
depth  3  ft.,  estimated  yardage  225  cu.  yds. ; 
and  62,810  ft.  of  tile,  ranging  in  size  from 
6  to  28-in.  Drain  No.  73  to  consist  of  14,050 
ft.  of  tile,  ranging  in  size  from  6  to  15-in. 
Ten  per  cent  check  to  accompany  bids.  B. 
E.  Norton,  County  .\uditor. 

Louisiana. 

•{•Bids  will  be  received  by  the  .\tchafalaya 
Basin  Levee  District  Commissioners  at  the 
office  of  the  Board  of  State  Engineers,  Rooms 
213-215  New  Orleans  Court  Bldg.,  New  Or- 
leans, La.,  until  noon,  Nov.  7,  for  the  construc- 
tion of  the  following  named  levee  work  on  the 
Mississippi  River,  right  bank  :  Innis  Levee  : 
Pointe  Coupee  Parish;  enlargement;  approxi- 
mate contents,  29,000  cu.  yds ;  deposit  required, 
$150  ;  bond  required,  $1,500.  Morganza  Levee  : 
Pointe  Coupee  Parish;  enlargement;  approxi- 
mate contents,  100,000  cu.  yds. ;  deposit  re- 
quired, $325;  bond  required,  $5,000.  Grand  to 
Morrison  Levee;  Pointe  Coupee  Parish;  en- 
largement; approximate  contents,  164,000  cu. 
yds.;  deposit  required,  $490;  bond  required, 
$8,200.  Fannie  Ritchie  Levee ;  Pointe  Coupee 
Parish ;  enlargement ;  approximate  contents, 
35,000  cu.  vds. ;  deposit  required,  $170 ;  bond 
required.  $1,800.  Belle  Vale  Levee:  West 
Baton  Rouge  Parish;  enlargement;  approxi- 
mate contents.  100,000  cu.  yds. ;  deposit  re- 
quired, $.325;  bond  required,  $5,000.  Plaque- 
mine  City  Levee:  Iberville  Parish;  enlarge- 
ment; approximate  contents.  25,000  cu.  yds.; 
deposit  required,  $130;  bond   required,  $1,300. 


Gerniania  Levee :  Ascension  Parish ;  enlarge- 
ment ;  approximate  contents,  170,000  cu.  yds. ; 
deposit  required,  $500;  bond  required,  $8,500. 
Other  information  as  to  location,  character  of 
work,  manner  of  submitting  proposals,  execu- 
tion of  contract  and  bond,  and  time  of  begin- 
ning and  completing  of  work,  as  well  as  blank 
forms  for  submitting  proposals,  may  be  had  on 
application  to  the  Board  of  State  Engineers, 
at  New  Orleans,  La. 

^•Bids  will  be  received  until  11  a.  m.,  Nov. 
2.  by  Capt.  C.  O.  Shcrrill,  U.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La., 
for  furnishing  foremen,  laborers,  teams  with 
drivers  and  all  necessary  equipment  for  the 
construction  of  about  133,000  cu.  yds.  of 
levee  enlargement  in  the  Lower  Tensas  Levee 
District  at  Winter  Quarters,  and  about  107,- 
000  cu.  yds.  at  Palo  Alto. 

©Contract  for  constructing  the  Corland 
levee,  Pontchartrain  Levee  District,  has  been 
let  to  Mrs.  Selma  L.  Kellar,  at  24.87  cts.  per 
cu.  yd.  The  work  consists  of  about  3-5,000  cu. 
yds.  of  embankment. 

The  Orleans  Levee  Board  has  authorized  the 
preparation  of  specifications  and  the  advertis- 
ing for  bids  for  building  an  extension  levee 
from  Harrison  St.  Canal  to  May  St.  and  along 
May  St.,  fronting  on  Lake  Pontchartrain  to 
Spanish  Fort.  The  new  levee  will  be  let  in 
two  contracts,  aggregating  approximately 
50,000  cu.  yds.  of  earthwork,  and  such  revet- 
ment as  is  necessary.  One  contract  will  ex- 
tend from  May  St.  to  Spanish  Fort,  while  the 
other  one  will  extend  from  the  Harrison  St. 
Canal  to  May  St.  Sidney  F.  Lewis,  New 
Orleans.  La.,  is  Chief  Engineer  of  the  Orleans 
Levee  Board. 

Mississippi. 

•{•Bids  will  be  received  until  noon,  Nov.  12, 
by  J.  R.  Hearvy,  President,  Moorhead  Drain- 
age District,  at  the  office  of  the  Chancery 
Clerk,  Indianola,  Miss.,  for  the  construction 
of  the  main  and  lateral  ditches  of  the  Moor- 
head Drainage  District.  The  work  will  be 
let  in  three  contracts,  but  any  one  so  desiring 
may   submit    an   "all    or   one"   bid.     Contracts 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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1  and  2  are  dipper  dredge  work,  with  bottom 
widths  of  14  ft.  and  depth  of  from  0  to  12  ft. 
The  estimated  yardage  for  No.  1  is  252,000, 
and  for  No.  2  is  150,000.  Contract  No.  3  may 
be  built  with  either  dipper  dredge  or  with  the 
dry  machine.  In  case  the  work  is  done  with 
dipper  dredge  the  yardage  estimated  is  198,- 
000,  with  14-ft.  bottom  width,  with  dry  ma- 
chine the  yardage  is  180,000  and  bottom  width 
from  8  to  14  ft.,  the  depth  in  either  case  is 
from  4  to  12  ft.  Plans,  profiles  and  specifica- 
tions are  on  file  in  the  office  of  Engixeering 
&  CoxTR.\cTiNG,  Chicago,  111.,  with  the  attor- 
neys at  Moorhead,  Miss.,  and  with  the  South- 
em  Engineering  Co.,  Clarksdale,  Miss.  Ol?i- 
cial  advertisement  will  be  found  elsewhere 
in  this  issue. 

A  preliminary  survey  is  now  being  made  of 
the  Deeson  Drainage  District  in  Bohvar 
County,  Mississippi.  Bonds  will  be  sold  and 
the  contracts  let  in  three  or  four  months.  The 
district  contains  14,000  acres  and  Deeson, 
Miss.,  is  the  nearest  town.  The  work  will  be 
designed  for  a  floating  dredge  and  will  prob- 
ably be  from  10  to  20  ft.  bottom  widths.  W. 
W.  Boone,  of  Cleveland,  Miss.,  is  the  Engi- 
neer. 

Minnesota. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
18,  by  J.  L.  George,  Beltrami  County  Auditor, 
Bemidji,  Minn.,  for  the  construction  of  Judi- 
cial Ditch  No.  14,  located  in  Towns  155-31  and 
155-32,  25  miles  from  railroad,  Beltrami  Coun- 
ty. Plans  and  specifications  may  be  had  of  the 
engineer  and  are  on  file  at  the  office  of  the 
court  clerk.  The  ditch,  as  surveyed  by  the 
engineer,  is  about  47  miles  long,  and  the  esti- 
mated number  of  yards  of  dirt  to  be  excavated 
is  about  463.365  cu.  yds. ;  total  estimated  cost 
of  the  construction  of  said  ditch  being  about 
$70,422,  including  highway.  Width  of  base 
is  from  3  to  6  ft.,  and  average  cut  5.0  ft.  Bids 
will  be  received  for  the  work  as  one  job  or 
for  one  or  more  sections  of  said  work.  Each 
bid  must  be  accompanied  by  a  certified  check 
on  a  national  bank  or  trust  company  for  not 
less  than  10  per  cent  of  the  bid,  which  shall 
be  forfeited  to  said  county  if  the  successful 
bidder  fails  to  enter  into  contract  and  execute 
a  bond  as  provided  by  law.  The  successful 
bidder  will  be  required  to  furnish  a  good  and 
sufficient  bond  in  the  amount  of  the  contract 
conditioned  upon  the  faithful  performance  of 
said  contract.  Bidders  are  requested  to  spec- 
ify the  time  needed  to  complete  the  work.  No 
bid  will  he  enteredtained  that  exceeds  by  30  per 
cent  of  the  estimate  of  the  engineer. 

®L.  P.  Axelson,  Clear  Lake,  la.,  has  been 
awarded  the  contract  at  $21,655  for  construct- 
ing Judicial  Ditch  No.  11  of  Martin  and  Jack- 
son counties,  bids  for  which  were  opened  Oct. 
21  by  H.  P.  Edwards,  County  .\uditor.  Fair- 
mont, Minn.  The  work  includes  the  follow- 
ing: Open  part  of  29,193  cu.  yds.  of  earth; 
average  cut.  6.4  ft.  and  max.  depth.  9.89  ft. ; 
bottom  width,  6  ft. ;  slope  1  to  1,  Tiled  por- 
tion as  follows:  4,900  ft.  of  20-in.  tile,  av. 
depth,  8  ft.,  max.  depth,  10.79  ft.;  1,700  ft.  of 
18-in.  tile,  av.  depth,  9.1  ft.,  max.  depth,  11.49 
ft.;  2,400  ft.  of  16-in.  tile,  av.  depth.  10.04  ft., 
max.  depth,  13.41  ft.;  7,000  ft.  of  14-in.  tile, 
av.  depth,  5.4  ft.,  max  depth,  10.9  ft.;  5,800 
ft.  of  12-in.  tile,  av.  depth,  6  ft.,  max.  depth, 
10.7  ft.;  12,800  ft.  of  10-in.  tile,  av.  depth, 
4.8  ft.,  max.  depth,  11.3  ft;  14,200  ft.  of  8-in. 
tile,  av.  depth.  4.8  ft.,  max.  depth,  7.55  ft.; 
6,832  ft.  of  6-in.  tile,  av.  depth,  4.5  ft.,  max. 
depth,  5.85  ft.  Nearest  railroad  station.  Alpha, 
on  C,  M.  &  St.  P.  R.  R.  Average  haul  about 
6  miles.     Soil,  black  loam  with  clay  subsoil. 

©Albert  Larson.  Fairmont,  Minn.,  has  been 
awarded  the  contract  at  $6,200  for  construct- 
ing Martin  County  Ditch  No.  30.  This  is  a 
tile  ditch,  the  number  of  feet  of  tile,  depth 
of  cuts,  etc.,  being  as  follows :  3,355  ft.  of 
18-in.  tile,  av.  depth  5.3  ft.,  max.  depth  6.35 
ft.-  2,900  ft  of  16-in.  tile,  av.  depth,  5.7  ft, 
max.  depth.  8.16  ft;  2,300  ft.  of  15-in.  tile,  av. 
depth,  7.9  ft.,  max.  depth,  9.15  ft.;  1,800  ft  of 
12-in.  tile,  av.  depth,  5.6  ft,  max.  depth,  8.51 
ft-  4,700  ft  of  10-in.  tile,  av.  depth,  4.4  ft, 
max  depth,  6.8  ft;  6,000  ft  of  8-in.  tile,  av. 
depth,  4.8  ft,  max.  depth,  6.82  ft.;  1,300  ft  of 


7-in.  tile;  av.  depth,  4.6  ft;  maximum  depth, 
6  ft.;  1,800  ft.  of  6-in.  tile,  av.  depth,  4.3  ft, 
max.  depth,  5.91  ft.  Nearest  railroad  station, 
Northrop,  on  C,  St  P.,  M.  &  O.  R.  R.  Aver- 
age haul  about  2%  miles.  Soil,  black  loam 
with  clay  subsoil.  Bids  were  opened  Oct.  22 
at  Fairmont,  Minn. 

©Contract  for  constructing  County  Ditch 
No.  29  of  Martin  County,  bids  for  which  were 
opened  Oct.  22  at  Fairmont,  Minn.,  has  been 
let  to  the  Cevlon  Cement  Tile  Co.,  Ceylon, 
Minn.,  at  $13'.300.  This  work  includes  the 
following:  2,450  ft.  of  22-in.  tile,  av.  depth, 
5.4  ft.,  max.  depth,  7.83  ft;  900  ft  of  20-in. 
tile,  av.  depth  6.6  ft.,  max.  depth  7.4  ft;  2,600 
ft  of  18-in.  tile,  av.  depth  8.57  ft.,  max  depth 
12.6  ft;  400  ft  of  16-in.  tile,  av.  depth  8.2 
ft,  max  depth  9.2  ft.;  5,500  ft  of  15-in.  tile, 
av.  depth  7.1  ft.,  max.  depth  9.6  ft;  3.900  ft 
of  14-in.  tile,  av.  depth  6.7  ft.,  max.  depth  9.5 
ft;  6,000  ft  of  12-in.  tile,  av.  depth  7.1  ft, 
max.  depth  9.2  ft.;  8,385  ft  of  10-in.  tile,  av. 
depth  5.5  ft,  max.  depth  8.4  ft.;  3,200  ft.  of 
9-in.  tile,  av.  depth  5.5  ft.,  max  depth,  7.2  ft. ; 
7,600  ft.  of  8-in.  tile,  av.  depth,  4.9  ft.,  max. 
depth  8.1  ft.;  6,710  ft  of  7-in.  tile,  av.  depth 
4.7  ft,  max.  depth  7.65  ft.;  4,290  ft,  of  6-in. 
tile,  av.  depth  4  ft.,  max.  depth,  5.95  ft.  Near- 
est railroad  station,  Manyaska.  on  C.  &  N.  W. 
R.  R.     Average  haul  about  1%  miles. 

®Sedgley  &  Parish,  Worthington,  Minn., 
have  been  awarded  the  contract  at  $12,143  for 
constructing  Judicial  Ditch  No.  17,  bids  for 
which  were  opened  Oct.  23  by  P.  D.  McKellar, 
County  Auditor.  Jackson,  Minn.  This  is  a  tile 
ditch,  the  tile  work  including  2,800  ft  of  24-in., 
3.000  ft.  of  22-in.,  3,200  ft.  of  20-in.,  500  ft. 
16-in.,  1.000  ft.  15-in.,  4,000  ft  12-in.,  5,600  ft 
10-in..  10.900  ft  8-in..  2,000  ft.  6-in. 

©Bids  were  opened  Oct.  21  by  H.  P.  Ed- 
wards, County  -\uditor,  Fairmont,  Minn.,  for 
constructing  judicial  Ditch  No.  15  of  Martin 
and  Jackson  counties,  the  contract  being 
awarded  to  Chris  .Axelson.  Clear  Lake,  la., 
at  $41,287.  The  ditch  calls  for  the  following: 
Open  ditch  requiring  the  removal  of  33,935 
cu.  yds.  of  earth ;  bottom  width.  8  ft. ;  slope, 
1  to'l:  length,  18,600  ft,;  following  partly  the 
channel  of  an  old  ditch.  Source  of  open 
ditch  about  5  miles  from  Alpha  and  outlet 
about  3  miles  from  Sherburn.  Tiled  portion 
as  follows:  4.400  ft.  of  24-in.  tile;  av.  depth, 
5.6  ft.,  max.  depth  6.84  ft:  5,700  ft  of  22-in. 
tile,  av.  depth  8.5  ft,  max.  depth  10.88  ft,; 
7.100  ft  of  20-in.  tile,  av,  depth  13,5  ft.,  max. 
depth  17,45  ft,;  2.500  ft  of  18-in.  tile,  av, 
depth  8,2  ft,  max.  depth  10.73  ft;  9,200  ft, 
of  15-in,  tile.  av.  depth  5,75  ft,  max.  depth 
10,13  ft.;  10,200  ft.  of  12-in.  tile,  av.  depth, 
6,3  ft,,  max.  depth  11.52  ft;  8.900  ft  of  10-in, 
tile.  av.  depth  5,9  ft.,  max.  depth  10.19  ft.; 
24,095  ft  of  8-in.  tile,  av,  depth  4.85  ft,,  max. 
depth  7.81  ft:  400  ft  of  6-in,  tile,  av.  depth 
4,2  ft.,  max,  depth,  4,59  ft.  Nearest  shipping 
point  for  tile  is  Alpha  on  the  C,  M.  &  St.  P. 
R.  R.    .'\verage  haul  about  6  miles. 

©The  Ceylon  Cement  Tile  Co.,  Ceylon, 
Minn.,  has  been  awarded  the  contract  at  $13,- 
262  for  constructing  County  Ditch  No.  31  of 
Martin  County,  bids  for  which  were  opened 
Oct.  22  at  Fairmont,  Minn.  The  ditch  in- 
cludes one  retaining  wall  and  about  400  ft. 
of  cleaning  out  of  open  ditches  outlet  of  tile 
and  tile,  etc.,  as  follows :  4,000  ft.  of  24-in. 
tile,  av.  depth  7.04  ft,  max  depth  10.36  ft; 
2,200  ft  of  22-in,  tile,  av,  depth  8,3  ft,  max. 
12.65  ft;  3,400  ft.  of  18-in.  tile,  av  depth  6,7 
ft,  and  max.  depth  9.3  ft.;  2.600  ft,  of  16-in. 
tile,  av.  depth  6,4  ft.,  and  max,  depth  7.5  ft; 
3,100  ft,  of  14-in.  tile,  av.  depth  7.1  ft,  and 
max.  depth  8.7  ft:  8,300  ft.  of  12-in.  tile.  av. 
depth,  5.7  ft.,  and  max.  depth  9.3  ft.;  3,300 
ft  of  10-in.  tile,  av.  depth  5,.33  ft.,  max.  depth 
7.2  ft :  2.300  ft.  of  8-in,  tile,  av,  depth  5.7  ft., 
max,  depth,  8,25  ft.;  100  ft.  of  7-in.  tile,  av. 
depth  5  ft,,  ma.x.  depth  5  ft  The  nearest  rail- 
road station  is  Ceylon  on  the  C.  &  N.  \V. 
R.  R.     The  average  haul  is  6  miles. 

©J.  M.  Arthur,  Fairmont,  Minn.,  has  l>een 
awarded  the  contract  at  $9,537  for  construct- 
ing Judicial  Ditch  No.  21  of  Martin  Comity, 
bids  for  which  were  opened  Oct.  22  at  Fair- 
mont,  Minn.     The  contract  includes  an   open 


ditch  requiring  the  removal  of  about  583  cu. 
yds.  of  earth  at  outlet  of  tile,  also  one  retain- 
ing wall  at  outlet  of  tile  and  tile,  etc.,  as  fol- 
lows; 1,300  ft  of  20-in,  tile,  av.  depth  5.75 
ft.,  max.  depth  7.76  ft.;  5,600  ft.  of  18-in.  tile, 
av.  depth  8.8  ft,  max.  depth  13.48  ft. ;  4,300  ft. 
of  15-in.  tile,  av.  depth  5.1  ft.,  max.  depth  6.78 
ft.;  6,000  ft.  of  12-in.  tile.  av.  depth  6.25  ft, 
max.  depth  10.99  ft;  1,700  ft.  of  10-in.  tile, 
av.  depth  5  ft,  max.  depth  6.79  ft. ;  5,025  ft. 
of  8-in.  tile,  av.  depth  4.4  ft.,  max,  depth  6  ft.; 
750  ft  of  6-in.  tile,  av.  depth  4  ft,  max.  depth 
4.26  ft  Nearest  shipping  point,  Monterey,  on 
M.  &  St  L.  R.  R.,  or  Triumph,  on  the  C.  &  N. 
W.  R.  R.  Average  haul,  3  miles.  Soil,  black 
loam  with  clay  subsoil. 

All  bids  received  by  the  Atkins  County  Au- 
ditor, Aitkin,  Minn.,  for  constructing  Ditch 
No.  23  were  rejected  and  new  bids  will  be 
opened  in  November.  The  bids  received  were 
as  follows :  Forrestal  &  Feyen,  St.  Paul, 
Minn.,  $71,000;  D.  A.  Foley  &  Co.,  Aitkin, 
Minn.,  $74,000;  W.  J.  Gleason,  Aitkin,  Minn., 
$75,000.     Engineers'  estimate  was  $66,000. 

All  bids  received  by  the  County  Auditor, 
Carlton,  Minn.,  for  constructing  ditch  to  drain 
Corona  swamp  were  rejected  and  new  bids  will 
be  asked  later.  D.  A.  Foley,  .Aitkin,  Minn., 
at  $90,550,  was  low  bidder, 

Nebraska. 

•{•Bids  will  be  received  until  Nov.  5,  by  W. 
H.  Jenkins,  Secy.,  Platte  Valley  Irrigation 
District  Hershey,  Nebr.,  for  the  following 
work :  ^  For  the  cleaning  and  widening  of 
about  5%  miles  of  the  main  irrigating  canal 
of  the  Platte  Valley  Irrigation  District  re- 
quiring the  moving  of  about  30,000  cu.  yds.  of 
earth ;  also  for  the  building  and  constructing 
of  12  bridges  and  checks  on  said  main  irri- 
gating canal.  Bids  for  the  cleaning  of  the 
canal  to  be  submitted  at  so  much  per  cubic 
yard  for  the  earth  moved.  Separate  bids  to  be 
given  for  the  building  of  the  bridges  and 
checks.  Further  details  as  to  the  work  may 
be  had  upon  application  to  the  Secretary  or 
members  of  the  Board  of  Directors  of  the 
Platte  Valley  Irrigation  District. 

•J*Bids  will  be  received  until  2  p.  m,.  Nov. 
26,  by  U.  S.  Reclamation  Service.  Mitchell, 
Nebr.,  for  earthwork  on  the  first  25  miles 
north  of  the  Low  Line  (Interstate)  Canal, 
about  seven  miles  north  of  Minatare  and  Ba- 
yard, Mont.  The  work  involves  the  excava- 
tion of  approximately  591,000  cu.  yds.  of  ma- 
terial. For  particulars  address  the  U.  S. 
Reclamation  Service,  Mitchell,  Neb.,  519 
Commonwealth  BIdg,,  Denver,  Colo.,  or 
Washington,  D.  C.  A.  P.  Davis  is  .Acting  Di- 
rector. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

®J.  P.  Kjeldsen,  Dannebrog.  Neb.,  has  been 
awarded  the  contract  for  cutting  a  new  chan- 
nel for  Oak  Creek  to  divert  it  from  its  pres- 
ent course  along  Mill  St.  at  Dannebrog. 

Montana. 

4"Bids  will  be  received  until  2  p.  m.,  Dec. 
2,  by  U.  S.  Reclamation  Service,  Malta,  Mont, 
for  the  construction  of  about  46  miles  of  the 
Vandalia  South  Canal.  Milk  River  Project 
Mont  The  work  involves  the  excavation  of 
about  891.000  cu.  yds.  of  materia)  and  is 
situated  on  the  south  side  of  Milk  River,  ad- 
jacent to  the  main  line  of  the  Great  North- 
ern Railway,  in  the  vicinity  of  Vandalia,  Tam- 
pico,  Glas.gow,  and  Nashua,  Mont  For  par- 
ticulars address  the  U.  S.  Reclamation  Serv- 
ice. Washington,  D.  C,  Helena,  Mont,  or 
Malta,  Mont.  .A.  P.  Davis  is  Acting  Director. 
Official  advertisement  will  be  found  elsewhere 
in   this   issue. 

Bids  were  opened  Oct  14  at  the  office  of 
the  U.  S.  Reclamation  Service,  Malta,  Mont, 
for  the  construction  of  the  Dodson  South 
Canal,  Jlilk  River  Project,  Montana.  The 
bids  received  were  as  follows:  (l)  standing 
for  bid  of  Winston  Bros.  Co..  801  Globe  Bldg.. 
Minneapolis,  Minn.;  (2)  James  O'Connor.  231 
Park  .A.ve.,  Council  Blufl's.  Ta. ;  (3)  Chas. 
Wilhite  &  Co..  Boise.  Idaho;  (41  Havden 
Bros.,  315  Spalding  BId.g.,  Portland.  Ore. ;'  (5) 
Maney  Bros.  &  Co.,  Boise,  Idaho:  (6)  Hoy  & 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Elzy,  808  Metropolitan  Bldg..  St.  Paul.  Minn.; 
(7)  .\l!en  Tift,  North  Platte,  Neb. ;  (»)  J.  E. 
Hilton,  Billings,  Mont. ;  (!))  Cro.shy,  Willis  & 
Welch,  Crowley,  Wye;  (10)  Caughren  & 
Woldson,  541   Peyton   Bklg.,   Spokane,   Wash. 


tion  1 :  For  completing  the  excavation  of  a 
channel  in  the  Hudson  River  and  performing 
work  incidental  thereto,  from  Lock  No.  2  to 
Lock  No.  4,  and  for  completing  the  construc- 
tion of  the  upper  approach  wall  of  Lock  No. 


Quantity. 

Schedule   1. 

(1) 

•    (2) 

(3») 

(4=) 

(.V) 

(6*) 

(75) 

(S«) 

(9) 

ClO") 

Class    1...  183. 000 

cu. 

yds 

.i!0.22 

$0.2o5 

$0.20 

$0.25 

$0.19 

$0.24 

$0.50 

Class    2...        500 

cu. 

yds. 

0.2S 

n.60 

0.50 

0.35 

0.60 

0.60 

1.00 

Class    3...        500 

cu. 

yds. 

1.00 

1.50 

1.00 

0.75 

0.75 

1.60 

1.50 

Overhaul. .    25,000 

cu. 

yds. 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

Total  Schedule 

1. . 

$11,400 

$50,045 

$37,850 

$46,800 

$35,945 

$45,520 

$93,250 

Schedule   2. 

Excavation — 

Class    1...37s;,000 

ru. 

vds. 

$0.10 

$0,167 

$0.17 

$0.1S 

$0.19 

$0.20 

$0,175 

$0,185 

$0.20 

$0.26 

Class    2...         500 

cu 

vds. 

0.2S 

0.60 

0.50 

0.40 

0.60 

0.60 

0.175 

0.30 

0.50 

0.50 

Class    3...         500 

cu. 

yds. 

1.00 

1.50 

1.00 

0.75 

0.75 

1.60 

0.175 

1.00 

0.90 

1.00 

Overhaul..     10.000 

cu. 

•7 

yds. 

0.02 
$73  -'60 

0.02 
$64,976 

0.02 

0.02 

0.02 

0.02 

0.02 
$67  l'>5 

0.02 

0.02 

0.02 

Total  Schedule 

$65,810 

$69,415 

$73  "'95 

$77,500 

$71,380  $77,100  S99.830 

Schedule    3. 

Excavation- 

Class    1... 324 ,000 

ru. 

vds. 

$0.19 

$0,167 

$0.1S 

$0.19 

$0.1D 

$0.20 

$0.21 

$0,185 

$0.23 

$0.28 

Class    •>.. .         500 

cu 

vds. 

0.28 

0.60 

0.50 

0.35 

0.60 

0.60 

0.21 

0.30 

0.50 

0.50 

Class    3...        500 

ru. 

yds. 

1.00 

1..50 

1.00 

0.75 

0.75 

1.60 

0.21 

1.00 

0.90 

1.00 

Overhaul..    30,000 

cu. 

yds. 

0.02 
$C2.S00 

0.02 
555,758 

0.02 
j59,670 

0.02 

$62,710 

0.02 

0.02 

0.02 

$IJ.S,S50 

0.02 
$61,190  $ 

0.02 

0.02 

Total  Schedule 

$62,835 

$66,500 

75,820  $92,070 

Schedule    4. 

Excavation — 

Class    1...  390. 000 

cu. 

vds. 

$0.10 

$0.20 

$0.24 

$0.28 

$0.25 

$0.75 

Class    2...   10,000 

ru. 

yds. 

0.2S 

0.60 

0.35 

0.60 

0.60 

l.CO 

Class    3...         500 

ru. 

yds. 

1.00 

1.50 

0.90 

0.75 

1.60 

1.50 

Overhaul..    10,000 

cu. 
4.. 

yds. 

0.02 

0.02 
$S4.950 

0.02 

0.02 
115,775 

0.02 
104,500 

0.02 

Total  Schedule 

$77,600 

$97,750 

303,450 

'Will  accept  the  av.ard  ot  Schedules  1.  2  and  3  or  Schedules  2  and  3.  =Bid  submitted  for 
work  as  a  whole  or  Schedules  3  and  4  or  2  and  4.  "All  or  none.  *Bids  on  Schedules  1,  2  and  3 
void  unless  bid  on  Schedule  4  is  accepted.  "One  schedule  onlv.  "Will  accept  award  of  all  or  none. 
^All  or  none. 


New  York. 

Bids  will  be  received  until  noon,  Nov.  19. 
by  Diuican  W.  Peck.  Supt.  of  Public  Works, 
Albany,  N.  Y.,  for  the  following  canal  work : 
Contract  No.  71-A — Chaniplain  Canal,  Section 
1 :  For  completing  the  construction  in  the 
Hudson  River,  of  Lock  and  Dam  No.  1  above 
Waterford,  and  dredging  from  Lock  No.  1  to 
Lock  No.  2,  with  all  appertaining  construction. 
Length  about  3.96  miles.  47  sheets  as  follows : 
From  original  Contract  71 :  8,  12,  14,  21,  24  to 
27  inclusive,  29  to  43  inclusive,  and  A  to  D 
inclusive;  new  sheets  1  to  7  inclusive.  9  to  11 
inclusive,  13,  15  to  20  inclusive,  22,  23  and  28. 
Contract    No     72-.\ — Champlain    Canal,    Sec- 


3.  Length  4.1  miles.  Sheets  1  to  14  inclusive 
and  Sheet  A.  Plans  may  be  seen  and  detailed 
sjiecifications,  engineer's  estimate  of  quantities, 
proposal  blai.ks,  form  of  contract  and  bonds 
required  and  other  information  for  proposers 
may  be  had  at  the  office  of  the  Superintendent 
of  Public  Works  at  .Mliany,  X.  V.,  at  the  office 
of  the  Assistant  Superintendent  of  Public 
Works  for  the  Middle  Division  at  Syracuse, 
N.  Y. ;  at  the  office  of  the  Assistant  Superin- 
tendent of  Public  Works  for  the  Western  Di- 
vision at  Rochester.  N.  Y.,  and  at  the  canal 
office,  Spaulding's  Exchange,  Buffalo,  N.  Y. 
Copies  of  detailed  plans  or  drawings  may  be 
obtained    from   the    State    Engineer   and    Sur- 


veyor at  Albany,  N.  Y.,  upon  payment  to  him 
of  the  cost  of  prod)icing  them. 

Oregon. 

Advices  from  Echo,  Ore.,  state  that  owners 
of  land  lying  east  of  and  adjacent  to  Echo 
have  voted  to  form  an  irrigation  district,  to 
be  known  as  the  Paradise  Irrigation  District. 
This  project  will  atfect  50,000  acres  of  land, 
the  greater  part  being  already  under  culti- 
vation, now  being  used  for  dry-land  wheat 
growing.  The  directors  elected  were;  A.  B. 
Thomson,  Frank  Sloan.  Joe  Conley,  W.  M. 
Slusher  and  James  Hoskins. 

South  Dakota. 

John  A.  Brown.  Westovcr,  S.  Dak.,  has  been 
granted  a  right  for  water  to  irrigate  miO  acres 
along  White  River. 

Texas. 

^Bids  will  be  received  until  10  a.  ni.,  Nov. 
2,  by  Commissioners  of  Jefferson  Drainage 
District  No.  3,  George  Gill,  Chairman.  Beau- 
mont, Te.xas,  for  drains  and  ditches,  improv- 
ing Taylor's  Bayou  and  Mayhaw  Bayou,  etc. 

Utah. 

Land  owners  of  the  Purple  and  Blue  trench- 
es, 20  miles  west  of  Roosevelt,  have  decided 
to  build  a  canal  to  irrigate  30,000  acres.  The 
water  is  to  be  obtained  from  Rock  Creek,  a 
branch  of  the  Duchesne  River.  William  H. 
Smart,  Roosevelt.   Ctah.  is  interested. 

Washington. 

.\dvices  from  White  Bluffs.  Wash.,  state 
that  plans  have  been  perfected  by  land  owners 
on  the  highlands  on  the  cast  side  of  the 
Columbia  River  from  White  Bluffs  for  a  pre- 
liminary survey  of  plateau  lands  along  the 
south  side  of  Saddle  Mountain.  The  purpose 
of  the  ranchers  is  to  secure  water  from  the 
head  of  Priest  Rapids.  There  are  1-50,000  acres 
in  the  district,  and  the  owners  have  formed 
an  association  to  reclaim  it  by  irrigation. 

W.  R.  King,  North  Yakinia,  Wash.,  Chief 
Engineer  of  the  North  Yakima  &  Valley  R.  R... 
is  reported  to  have  completed  surveys  for  an 
irrigating  canal,  starting  two  miles  south  of 
Roza,  in  the  Kittitas  canyon,  and  running  30,- 
077  ft.  down  the  canvoii  to   Pomona   Heights. 


WATER-WORKS 


Alabama. 

®Thc  City  Comniission  of  Montgomery, 
Ala.,  has  awarded  the  contract  for  furnishing 
1,000  new  water  meters  to  the  Hersey  Manu- 
facturing Co.,  of  Boston,  Mass.  The  contract 
stipulates  that  the  meters  are  to  be  purchased 
between  now  and  Jan.  1,  1914. 

Engineer  Morris  Knowles,  Pittsburgh,  Pa., 
has  submitted  his  report  to  the  (City 
Commissioners  of  Tuscaloosa,  Ala.,  with 
reference  to  the  water  supply  for  .he 
city.  It  IS  recommended  that  the  sup- 
ply from  Warrior  River  be  retained,  but  that 
certain  improvements  should  be  made.  These 
improvements  consist  of  a  large  concrete 
basin  and  filters,  some  improvements  to  the 
pumping  station  and  a  concrete  reservoir  to 
hold  2,250,000  gals.,  be  erected  on  Castle  Hill 
to  connect  with  the  main  pipes  in  the  city. 

Arkansas. 

The  City  Council  of  Booneville,  Ark.,  is 
considering  ways  and  means  for  building 
waterworks  to  be  the  property  of  the  city.  It 
is  probable  that  bonds  will  be  voted  upon  for 
the  improvement. 

California. 

•|»Bids  will  be  received,  it  is  reported,  until 
Dec.  30,  by  A.  S.  Waterman,  Town  Clerk, 
Tehachapi,  Calif.,  for  the  construction  of  a 
waterworks  system  estimated  to  cost  $16,480. 
F.  A.  Lathrop,  Higgins  Bldg.,  Los  Angeles, 
Calif.,  is  Engineer. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco, Calif.,  has  awarded  the  contract  for  sup- 


plying 50  regulating  valves  needed  for  use  on 
the  hydrants  of  the  high-pressure  water  sup- 
plv  system  for  fire  protection  to  the  Mark- 
Mallyn  Co.,  at  $115  each. 

The  City  Council  of  Tulare,  Calif.,  has 
passed  resolutions  authorizing  the  expenditure 
of  $100,000  for  the  acquisition  of  a  city  water 
plant.  It  has  not  been  decided  whether  the 
city  will  purchase  the  present  privately  owned 
plant  or  will  construct  an  entire  new  system. 

Consulting  Engineer  .■\.  L.  Sonderegger, 
Central  Bldg.,  Los  .\ngelcs,  Calif.,  has  sub- 
mitted his  report  to  the  City  Council  and 
Board  of  Trade  of  .\lhambra,  Calif.,  upon  the 
sources  of  water  supply  for  the  city.  The  en- 
gineer has  appraised  the  propcrtv  of  the  San 
Gabriel  Valley  \\'ater  Co.,  at  $295,000.  The 
company  recently  offered  its  holdings  to  the 
city  for  a  consideration  of  $495,000.  The  sys- 
tem consists  of  11  wells,  pumping  plants,  res- 
ervoirs, pump  houses  and  distributing  system 
of  pipes. 

Georgia. 

The  city  of  Byromville,  Ga.,  plans  to  let 
contracts  shortly  for  the  installation  of  a 
waterworks  system,  including  a  50,000-gal. 
steel  tank  on  a  60-ft.  tower,  pump,  fire  hy- 
drants, gate  valves,  pipe.  etc.  W.  H.  Byrom, 
Byromville,  is  interested, 

Illinois. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Nov.  7,  for  furnishing  and 
erecting    a    15-ton,    3-motor,    electrically    op- 


erated Gantry  crane  on  tracks  furnished  by 
the  city  at  the  14th  St.  pumping  station,  1352 
Indiana  Avt.  General  data  is  as  follows : 
.Span,  88  ft. ;  center  to  center  of  runway  rails  ; 
speed,  full  load;  hoist  12,  bridge  .50,  trolley  25, 
with  225  volts  and  direct  current.  Cash  or 
certified  check  for  $100  must  accompany  pro- 
posal. 

®L.  E.  McGann.  Commissioner  of  Publi^. 
Works,  Chicago,  III.,  on  Oct.  17,  awarded  the 
.American  Brake  Shoe  &  Foundry  Co.,  3.32' 
Michigan  A\e.,  the  contract  for  furnishing  the 
citv  with  hydrant  and  stop-valve  castings,  at 
$.39.45  per  ton.    Total  contract  $14,202. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago.  111.,  on  Oct.  17,  awarded  the 
contract  for  supplying  the  city  with  water- 
measuring  devices  to  Win.  E.  Bradnay,  West- 
ern I'nion  Bldg.,  Chicago,  for  the  sum  of 
$5,100. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  on  Oct.  17,  awarded  the 
contract  for  furnishing  the  city  with  velocity 
water  meters  to  the  Hersey  Manufacturing 
Co.,  Boston,  Mass.,  at  a  price  of  $5,852.  Con- 
tract price  as  follows;  3-in.,  $54;  4-in.,  $103; 
6-in.,  $224. 

®W.  H.  Gray  &  Bro.,  314  W.  Kinzie  St., 
Chicago,  111.,  have  been  awarded  the  con- 
tract by  the  Illinois  State  Penitentiary  Com- 
mission, John  Lambert,  Rookery  Bldg.,  Chi- 
cago, President,  for  the  drilling  of  an  arte- 
sian well  for  the  new  Illinois  State  Peniten- 
tiary, near  Joliet,  III.  Bids  were  opened  Oct. 
17. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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;.r  Ihe  United  Lead  Co..  210  N.  Clinton  St., 
Uiicago.  III.,  has  been  awarded  the  contract 
for  furnishing  and  delivering  30  tons  of  lead 
pipe  to  the  city  plumbing  shops,  at  $.5.82  per 
cut.,  by  L.  E.  McGann,  Comnii.ssioner  of 
Pubhc  Works.     Contract  awarded  October  19. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements.  Chicago. 
III.  Edward  J.  Glackin.  Secretary,  for  fur- 
nishing the  materials,  labor,  etc.,  necessary  to 
construct  cast-iron  water  supply  mains  as 
shown:  E.  104th  St..  470  lin.  ft..  8-in.,  $1.-50 
per  lin.  ft.,  valve  basins.  $30,  Simon  Rvan. 
292<S  W.  Congress  St.:  E.  73rd  St..  41(!  lin.'  ft.. 
6  in..  $1.30,  valve  ba.sins,  $30,  S.  Ryan;  Kim- 
liall  .\ve.,  696  lin.  ft.  8  in.,  41  lin.  ft.  6  in.. 
$1.40.  valve  basins,  $30,  De  Vito,  Passarelli  & 
Tirtilli,  600  De  Koven  St.;  MacFarlane  \vt 
626  lin.  ft..  8  in..  $1.40.  valve  basins.  $30.  De 
Vito,  Passarelli  &  Tirtilli;  W.  103rd  PI..  946 
hn.  ft.  6  in.,  $1.18.  valve  basins.  $30.  S.  Rvan; 
Oakley  Ave.  system,  1,528  lin.  ft.  8  in..  $"l..3-i. 
valve  basins.  $30,  De  Vito,  Passarelli  &  Tirtilli. 
The  contracts  have  not  been  awarded.  Bids 
opened  Oct.  21. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements.  Chicago. 
Til.,  on  Oct.  21,  for  furnishing  labor,  materi- 
als, etc  ,  necessary  to  construct  water  service 
pipes  in  the  following  streets ;  Carpenter  St , 
64  cts.  per  lin.  ft.,  -503  ft.;  Addison  St..  .582 
lin.  ft.,  -59  cts.  per  lin.  ft.;  9.5th  St.,  532  lin. 
ft.,  57  cts.  per  lin.  ft.  Jas.  J.  Renn,  367  W. 
Chicago  Ave.  The  contracts  have  not  been 
awarded. 

The  citizens  of  Hamilton,  111.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amnunt  of  $10,000  for  the  installation  of  a 
municipal  filtering  plant  for  the  recently  in- 
stalled waterworks  system. 

Following  is  the  lowest  bid  submitted  to  L. 
E.  McGann.  Commissioner  of  Public  Works. 
Chicago.  111.,  on  Oct.  16.  for  furnishing  the 
labor,  etc.,  necessary  to  remove  the  pumping 
engines,  boilers,  etc.,  from  the  Lake  View- 
pumping  station,  Montrose  Ave.  and  Clareii 
don  Ave.  John  O'Brien,  133  W.  Washington 
St.,  Chicago.  The  contract  has  not  been 
awarded. 

Niles,  Bement,  Pond  &  Co..  on  Oct.  1-5, 
submitted  a  bid  of  $3,500  to  the  City  of  Chi- 
cago, Lawrence  E.  McGann,  Commissioner  of 
Public  \\'orks,  for  furnishing,  delivering  and 
erecting  a  lathe  and  tooling  equipment  to  the 
waterworks  shops.  The  contract  has  not  been 
awarded. 

Following  bids  were  received  Oct.  15  by 
Commissioner  of  Public  Works  L.  E.  Mc- 
Gann, Chicago,  111.,  for  furnishing  turbine- 
driven  centrifu.gal  pump,  (1)  being  price  bid, 
and  (2)  price  on  basis  of  comparison :  W. 
T.  McCaskev  &  Co..  Am.  Well  Works  pump, 
Kerr  turbine,  (1)  $96,900.  (2)  $88,400.  Wm. 
A.   Pooe,  Allis-Chalmers  pump,  Kerr  turbine, 

(1)  $ji2,300.  (2)  $79,800;  Piatt  pump,  Kerr 
turbine.  (I)  $93,300,  (2)  $86,700;  Hayton 
pump,  Kerr  turbine,  (l)  $99,100,.  (2)  $89,400; 
Reese  pump.  Kerr  turbine,  (1)  $94,400.  (2) 
$79,900;  Davton  pump.  Kerr  turbine,  (1) 
$104,500,  (2)  $89,500.  H.  R.  Worthington, 
Worthington  pump,  Kerr  turbine,   fl)  $81,281. 

(2)  $75.28!  ;  Worthington  pump.  Kerr  turbine. 

(1)  $77,131.  (-2)  S72.631.  -\llis-Chalmers  Co., 
company  pump,  company  turbine,   (1)  $90,500, 

(2)  $73,000;  company  pump,  Kerr  turbine,  (1) 
$83,-500,  (2)  $73,000.  Camden  Iron  Works, 
R.  D.  Wood  pump,  Kerr  turbine,  (1)  $96,600. 
(2^  $89,800;  company  pump.  Westinghouse 
turbine.  (1)  $142.3-50,' (2)  $127,350;  company 
pump.  Westinghouse  geared  turbine.  (1)  $118,- 
8.50,  (2)  $1<I0,850;  company  pump,  Rateau  tur- 
bine. (1)  $102,000.  (2)  $93,000;  company 
pump.  Terry  turbine.  (D  $101,700;  company 
pump.  Kerr  geared  turbine.  (1)  $111,450.  (2) 
$90,790  .Mberger  Pump  Co.,  ."Mlierger  pump, 
.Mberger-Curtis  turbine,  (1)  $118,7.50,  (2) 
$102,-500.  Bethlehem  Steel  Co.,  Bethlehem 
pump.  Kerr  turbine.   (1)   $93,750,   (21   $88,750. 

Indiana. 

•J*Bids  will  Ijc  received  until  Nov.  7  by 
Board  of  Public  Works,  South  Bend.  Tnd..  for 
ii  crane  and  coal   and  ash-handling  device  to 


be  installeil   at  the   Lecper   Park  Waterworks 
Station. 

The  Water  Department  of  Richmond,  Ind., 
has  purchased  the  Comer  Springs  on  the  Bal- 
lenger  farm,  northeast  of  the  fair  grounds, 
which  are  to  furnish  a  greater  portion  of  the 
water  consumed  in  the  city.  The  necessary 
improvements  for  piping  the  water  to  the 
pumping  station  will  co,st  from  $5,000  to 
$10,000. 

Iowa. 

®The  City  Council  of  Dunlap,  la.,  has  let 
the  contract  for  the  making  of  extensions  to 
the  water  mains  of  the  city  to  Guy  E.  Smith, 
of  Indianola.  The  work  is  to  be  completed  bv 
Jan..  1913. 

The  citizens  of  South  Sioux  City  (P.  O. 
Sioux  City),  la.,  at  a  recent  election  voted  the 
issuance  of  bonds  to  the  amount  of  $25,000  for 
the  installation  of  a  waterworks  plant.  Mayor 
EdAIetz  has  appointed  a  committee  to  select 
a  site  for  the  works,  the  same  to  be  reported 
upon  on  Nov.  7. 

Plans  and  specifications  will  be  prepared  by 
Consulting  Engineers  C.  W.  Roland  &  Co', 
Des  Moines,  la.,  for  the  installation  of  a  new- 
waterworks  system  in  Redfield,  la.,  at  an  es- 
timated cost  of  $10,500.  The  work  will  in- 
clude the  erection  of  tower,  laying  of  mains, 
connection  at  well.  Bonds  were  recently 
voted  for  the  improvement.  W.  C.  Xewtoii. 
Redfield.  is  official  in  charge. 

Kansas. 

®The  City  Commissioners  of  Topeka,  Kans., 
acting  upon  the  recommendation  of  H.  P. 
Miller,  Commissioner  of  Water,  awarded  a 
contract  for  a  new  pump  for  the  water  station 
to  the  Allis-Chalmers  Co..  of  Milwaukee,  Wis., 
at  $21,500.  The  pump  is  to  be  ready  for 
operation  by  April  15.  Its  capacity  will  be 
8.000.000  gals,  of  water  a  day. 

Plans  have  been  completed'  by  E.  T.  Archer 
&  Co.,  of  Kansas  City,  Mo.,  for  the  installa- 
tion of  a  new  waterworks  in  Glen  Elder, 
Kans.,  at  an  estimated  cost  of  $15,000.  The 
work  will  include  well,  pump,  motor,  mains, 
hydrants,  elevated  tank,  fittings,  meters,  etc. 
O.   E.   Pickering   is   City   Clerk. 

The  citizens  of  Bennin.gton.  Kans..  on  Oct. 
14  voted  the  issuance  of  bonds  to  the  amount 
of  $15,000  for  the  installation  of  a  waterworks 
system. 

The  citizens  of  Burlingame.  Kans.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  for 
the  installation  of  a  waterworks  system. 

Kentucky. 

®The  City  Council  of  Lancaster.  Ky.,  has 
awarded  the  contracts  for  the  improvements 
in  the  Lancaster  waterworks  system  as  fol- 
lows :  Tank— Chicago  Bridge  &  Iron  Co.,  Chi- 
cago, 111.,  at  $5,110;  filter— Greer  Filter  Co., 
Pittsburgh,  Pa.,  at  $2,2.50 ;  addition  to  dam— J. 
A.  Moynahan,  Richmond,  Ky.,  $3,000.  The 
work  will  begin  at  once.  and.  with  the  excep- 
tion of  the  tank,  will  be  completed  before  the 
first  of  the  year. 

Louisiana. 

The  city  of  Vivian  La.,  has  retained  an  en- 
gineer to  prepare  plans  and  specifications  for 
the  installation  of  a  waterworks  and  sewer- 
age system,  at  an  estimated  cost  of  $10,000. 
R.  B.  Baker  is  Mayor. 

Maryland. 

Water  Engineer  Ezra  B.  Whitman,  of  Bal- 
timore, Md.,  has  decided  to  move  the  calcium 
hypochlorite  plant  for  killing  disease-bearing 
liacteria  from  Loch  Raven  to  Lake  Montcbello, 
w-here  it  will  be  combined  with  an  alum  plant 
for  clarifying  the  drinking  water  supply. 

Michigan. 

.\  special  electioii  was  held  in  I-exington. 
Mich.,  on  Oct.  28  for  the  purpose  of  voting 
on  the  granting  of  franchises  for  the  install- 
ing of  a  waterworks,  electric  light  and  street 
railway  system  by  David  Oppcnheim,  of  De- 
troit, Mich. 

An  election  w^as  held  in  Big  Rapids,  Mich,, 
on  Oct.  29  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $.50,000  for 
the  makin.sr  of  improvements  to  the  w'ater- 
works  system. 


Mississippi. 

•f'P'ids  will  be  received  until  Nov.  5  by 
-Mayor  and  Board  of  Aldermen,  Brooksville, 
Miss.,  for  one  60-h.  p.  Solar  oil  engine,  1 
10x12  heavy-belted  air  compressor,  one  7x10 
Duplex  ring  and  plunger  pump  to  be  direct 
connected  to  engine  by  friction  clutch,  to  be 
delivered  and  installed,  complete.  In  submit- 
ting bids  give  weight  of  machinery.  .\s  evi- 
dence of  good  faith,  New  York  exchange  for 
$2.50  must  accompany  all  bids.  Thos.  S.  Gay 
is  Town  Clerk. 

®The  Water  &  Light  Commission  of  Green- 
wood, Miss.,  has  let  a  contract  to  A.  M.  Luck- 
ctt  &  Co.,  of  New  Orleans.  La.,  for  the  mak- 
ing of  a  condensing  pumping  machine  at  $7,- 
.500.  The  engine  is  to  have  a  capacity  of 
3,000.000  gals,  every  24  hours,  with  a  water 
pressure  of  125  lbs. 

®S.  A.  Carnes,  of  Laurel.  Miss.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  laying  of  water  and  sewer 
mains  in  the  section  of  the  business  district 
to  be  paved,  as  mentioned  under  Roads, 
Streets  and  Pavements,  this  issue 

Missouri. 

The  Jackson  County  Court.  Independence, 
Mo.,  has  granted  to  the  Interurban  Water  Co.. 
a  franchise  to  lay  its  mains  in  the  county 
roads  in  the  region  between  Kansas  City  and 
Independence.  The  company  agrees  to  have 
two  miles  of  mains  laid  within  90  days. 

The  City  Council  of  Maryvillc,  Mo.,  has 
accepted  the  offer  of  the  privately  owned 
water  plant  to  sell  its  plant  for  a  considera- 
tion of  $50,000.  S.  G.  Gillam  is  Secy,  of  the 
Board  of  Public  Works. 

Nebraska. 

The  Village  Council  of  Ralston,  Douglas 
County,  Nebr.,  has  called  an  election  for  Nov. 
5  for  the  purpose  of  submitting  to  the  quali- 
fied voters  the  question  and  proposition  of 
issuing  water  bonds  in  the  sum  of  $12,000,  to 
provide  a  supply  of  water  for  fire  protection 
and  public  use  and  the  establishment  of  a 
waterworks  system.  C.  M.  .\nthony  is  Vil- 
lage Clerk. 

New  Jersey. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
2,  by  Water  Commissioners,  Dover,  N.  J.,  at 
their  office.  First  National  Bank  Bldg.,  for 
furnishing  and  setting  in  place  at  the  munici- 
pal pumping  station  the  following  equipment : 
One  150  horse-pow'er  internal  furnace,  Scotch 
marine  type  boiler  complete,  with  castings, 
fittings,  grate-bars,  mason-work,  smoke  con- 
nection, smoke-stack,  etc..  etc.  One  cross  com- 
pound horizontal  high  duty  pumping  engine. 
having  a  capacity  of  1.000  gallons  per  minute ; 
together  with  surface-condenser,  independent 
air  pump,  boiler-feed  pump,  feed-water  heater 
and  other  accessories,  and  the  foundations  for 
same.    J.  V.  Baker  is  Clerk. 

•{•Bids  will  be  received  until  8  p.  m..  Nov. 
6.  by  Water  Committee,  Board  of  Trustees, 
South  Orange,  N.  J.,  for  steam  piping,  etc. 

The  New  Jersey  Water  Supply  Commission. 
Trenton,  has  decided  to  purchase  the  Wharton 
tract  of  110,000  acres  of  land  in  Camden, 
Burlington  and  Atlantic  Counties,  to  be  used 
as  a  water-shed.  The  tract  controls  the  entire 
rights  to  the  flow  of  the  Batso,  MiiUica  and 
.\tsion  Rivers  and  is  capable  of  supplying  400,- 
000,000  gals,  of  water  a  day.  It  is  the  inten- 
tion of  the  commission  to  supply  all  munici- 
palities south  of  the  Raritan  River  with  water 
from  the  Wharton  tract. 

The  citizens  of  Gloucester.  N.  J.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $10,000  for  the  drilling  of  wells 
and  for  the  installation  of  additional  water 
mains  and  machinery  for  the  waterworks  sys- 
tem, Frank  Bullcr  is  Chairman  of  the  Water- 
works Committee.  Charles  F.  West  is  City 
Clerk. 

New  York. 

®The  J,  Edward  Ogden  Co..  147  Cedar  St., 
New  York  City,  has  been  awarded  the  con- 
tract by  the  Board  of  Water  Supply,  165 
Broadway,  New  York  City,  for  Contract  94, 
for   furnishing  and   erecting,  coinjiletc,   three 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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steel  floats  for  containing  pumping  equipment 
for  unwatering  the  Wallkill,  Hudson  and 
Croton  Lake  siphons  of  Catskill  aqueduct, 
each  about  12%  ft.  in  outside  diameter,  and 
22%,  35  and  25y2  ft.  in  height,  respectively; 
also  furnishing  and  delivering  650  ft.  of  steel 
discharge  pipe  with  guides  for  Hudson  or 
Croton  Lake  siphons,  and  appro.ximately  3,000 
lbs.  of  miscellaneous  iron  and  steel.  The  work 
is  located  in  the  towns  of  Gardiner,  Ulster 
County,  Fishkill,  Dutchess  County  and  York- 
town,  Westchester  County,  New  York.  The 
contract  price  is  $17,033.  Bids  were  opened 
Oct.  15. 

®Martin  &  Stewart,  of  Kensington,  Pa., 
have  been  awarded  the  contract  by  the  village 
of  Locke,  N.  Y.,  for  the  construction  of  a 
waterworks  system  at  $8,615.  Other  bidders 
were;  Gaffey  &  Byrne,  Syracuse,  $8,975;  Bol- 
lard Construction  Co.,  Syracuse,  $9,548;  C.  R. 
Simpson,  New  York  City,  $9,080,  and  P.  R. 
Kiley,  Syracuse.  $10,040.  John  Siegrist,  of 
Utica,  N.  Y.,  at  $8,.583.  submitted  the  lowest 
bid.  Plans  and  specifications  were  prepared 
by  Consulting  Engineer  C.  A.  Bowman,  of 
Syracuse,  N.  Y.  The  plans  call  for  a  reser- 
voir and  pipe  system.  Water  will  be  taken 
from  a  nearby  stream.  Work  will  be  com- 
menced at  once. 

The  Village  Council  of  West  Winfield,  N. 
Y.  (population  726),  has  secured  the  services 
of  Consulting  Engineer  W.  G.  Stone,  of  Utica, 
N.  Y.,  to  make  plans  and  specifications  for 
the  installation  of  a  waterworks  system. 

Ohio. 

®The  American  Construction  Co.,  Cleveland, 
O.,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service,  Lorain,  O.,  for 
the  completion  of  the  laying  of  a  48-in.  water 
intake  pipe,  an  intake  crib  over  the  outer  end 
of  the  intake  pipe,  filling  the  crib  with  stone 
and  placing  stone  riprap  around  the  outside  of 
the  crib,  testing  the  pipe  laid  by  the  former 
contracting  company  and  repairing  all  leaks 
found  therein.  The  contract  price  is  $5,400. 
Bids  were  opened  Oct.  18. 

®The  Standard  Oil  Co.,  Cleveland.  O.,  has 
been  awarded  the  contract  by  the  Department 
of  Public  Service  of  that  city,  W.  H.  Kirby. 
Secy.,  for  furnishing  lubricants  for  the  water 
department,  at  $2,423.  Contract  awarded  Oct. 
25.  Bids  opened  Oct.  9.  Thos.  J.  Clifford  is 
Contract  Clerk. 

The  citizens  of  Kersey,  O.,  at  a  recent  elec- 
tion voted  against  the  issuance  of  bonds  to 
the  amount  of  $15,000  for  the  installation  of  a 
waterworks  system.  M.  E.  DeWolfe  is  Town 
Clerk. 

Oregon. 

•{•Bids  will  he  received  until  11  a.  m..  Nov. 
7,  by  Lieut.  August  Norton,  Quartermaster, 
Fort  Stevens,  Ore.,  for  constructing  two  cis- 
terns at  that  post. 

An  engineer  has  submitted  a  report  to  the 
City  Council  of  Grants  Pass,  Ore.,  showing 
that  the  city,  for  a  possible  sum  of  $.500,000, 
might  obtain  a  system  of  water  from  near  the 
headwaters  of  Grave  Creek,  a  water-shed  hav- 
ing an  elevation  of  from  2,000  to  5,000  ft. 
The  tributary  drainage  area  is  about  15.000 
acres,  with  a  supply  of  30,000  acre  feet,  which 


has  a  continuous  flow  from  April  until  Octo- 
ber, during  the  irrigation  season.  The  ten- 
tative plans  include  a  dam  170  ft.  high  and 
1.000  ft.  long,  power  station  of  10,000  units, 
and  transmit  the  power  for  17  miles  into 
town. 

Pennsylvania. 

According  to  advices  from  Galeton,  Pa.,  L 
E.  Yote  has  sold  the  Galeton-Eldred  water 
system,  consisting  of  the  plants  at  Galeton 
and  at  Eldred,  to  Harrisburg,  Pa.,  people.  W. 
B.  Meetch  is  president  and  F.  W.  Kendig, 
secretary.  Next  spring  it  is  proposed  to  con- 
struct storage  reservoirs. 

The  Borough  Council  of  Mount  Joy,  Pa., 
has  decided  to  construct  a  filtration  plant  at 
an  estimated  cost  of  $15,000.  W.  U.  Hensel  is 
Borough  Solicitor. 

The  Waynesboro  Water  Co.,  Waynesboro, 
Pa.,  plans  to  increase  its  capital  stock  $200,000, 
a  part  of  which  will  be  used  in  the  making  of 
extension  and  improvements  to  the  water- 
works system.     J.  P.  Funk  is  Superintendent. 

South  Dakota. 

Civil  Engineer  C.  P.  Wells  and  R.  B.  Easton 
have  completed  plans  for  the  installation  of  a 
waterworks  system  and  an  electric  lighting 
plant  in  Bowdle,  S.  Dak.,  at  an  estimated  cost 
of  $22,500. 

Texas. 

®The  Pacific  Tank  &  Pipe  Co.,  of  Los 
Angeles,  Calif.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Port  Arthur, 
Tex.,  for  the  laying  of  a  water  main  between 
Port  Arthur  and  Port  Neches,  a  distance  of 
approximately  7  miles,  at  $54,750.  The  con- 
tract calls  for  43,800  ft.,  of  27-in.  wooden  pipe. 
The  total  amount  to  be  expended  by  the  city 
m  this  work  is  $145,000.  C.  C.  Crewe  is  City 
Engineer. 

At  a  recent  election  the  citizens  of  Canadian, 
Tex.,  voted  the  issuance  of  bonds  for  the  con- 
struction of  a  waterworks  system. 

The  Attorney  General  at  Austin,  Tex.j  has 
approved  the  $5,000  bond  issue  of  the  city  of 
Van  Alstyne  for  waterworks  improvements. 

The  City  Council  of  Corpus  Christi,  Tex., 
has  retained  Consulting  Engineer  Alexander 
H.  Potter,  of  New  York  City,  to  prepare  a 
comprehensive  plan  for  solving  the  water  prob- 
lem of  the  city.  The  city  now  secures  water 
from  the  Nueces  River,  16  miles  away.  The 
plan  under  consideration  is  to  build  a  filtration 
plant,  install  additional  pumps  and  practically 
rebuild  the  pipe  line  for  a  distance  of  16 
miles.  The  cost  will  approximate  $400,000,  for 
which  bonds  will  be  issued. 

The  N.  W.  Halsey  Co.,  of  New  York  City, 
has  acquired  the  gas,  electric,  water  and  ice 
properties  in  Abilene.  Tex.,  together  with  the 
contracts  and  franchises  affecting  them,  here- 
tofore operated  by  the  .Abilene  Light  &  Water 
Co.,  the  Abilene  Gas,  Light,  Fuel  &  Power 
Co.,  and  the  Abilene  Ice  Co.,  for  a  considera- 
tion of  $600,000.  Extensive  improvements  and 
extensions  are  planned.  The  present  plans 
call  for  $100,000  to  be  spent  in  improvements. 

Washington. 

®The  city  of  Chehalis,  Wash.,  Wm.  Bruns- 
wig,   City    Clerk,    has    awarded    the    contract 


for  the  construction  of  a  waterworks  system 
to  W.  H.  Mitchell,  Antlers  Hotel,  Union  St., 
Seattle,  Wash.,  at  $161,758.  Some  of  the  larg 
er  items  arc  as  follows;  87,920  ft.  of  14-in. 
wooden  watcrmains ;  35,700  lin.  ft.,  4-in.  wood- 
en distributing  waterniains,  40,800  lin.  ft.  of 
6-in.  wooden  mains,  80  fire  hydrants,  one  res- 
ervoir of  600,000-gal.  capacity,  gate  valves,  etc. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
18,  by  Board  of  Public  Works,  La  Crosse, 
Wis.,  for  furnishing  labor  and  material  for  the 
construction  of  certain  additions  to  the  water- 
works system.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  Board  and  at  the 
oflice  of  .-Mvord  &  Burdick,  Engineers.  1417 
Hartford  Bldg.,  Chicago,  111. 

®The  City  Commission  of  Appleton,  Wis., 
has  awarded  the  contract  for  the  new  filter 
plant  for  the  waterworks  system  to  the  Jewell 
Water  Improvement  Co.,  of  Chicago,  111.,  at 
$49,809,  divided  as  follows;  Filter  equipment 
and  superstructure.  $35,319 ;  2,500  cu.  yds.  of 
earth  excavation.  $1  per  cu.  yd.;  1,090  cu.  yds. 
of  concrete  work.  $11  per  cu ;  yd. 

Canada. 

^Bids  will  be  received  until  8  p.  m.,  Oct.  31, 
by  D.  MacTivish,  Secy.-Treas.,  Kindersley, 
Sask.,  for  all  labor  for  constructing  steel 
water  supply  main  and  distribution  system. 
consisting  of  about  3  miles  of  10-in.  to  4-in 
pipe,  with  specials,  valves  and  hydrants,  and  to 
be  completed  1st  July,  1913.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  D.  Mac- 
Tivish, at  Kindersley ;  or  they  may  be  obtained 
from  the  John  Gait  Engineering  Co.,  Ltd., 
Winnipeg  and  Calgary,  on  deposit  of  check 
for  $25,  which  will  be  returned  to  bona  fide 
tenderers. 

^Bids  will  be  received  until  11  a.  m.,  Oct. 
31,  by  Board  of  Control,  M.  Peterson,  Secy., 
Winnipeg,  Man.,  for  supply  of  labor  and  ma- 
terials required  in  the  excavation  of  earth  for 
an  18,000,000-gal.  reservoir.  Plans,  specifica- 
tion and  form  of  tender,  together  with  condi- 
tions governing  tenders  as  prescribed  by  by- 
law may  be  obtained  at  the  office  of  the  City 
Engineer,  223  James  Ave. 

•|«Bids  will  be  received  until  11  a.  m.,  Nov. 
15,  by  Chairman  of  the  Board  of  Control  at 
the  office  of  M.  Petersen,  Secy.,  Winnipeg, 
Man.,  for  all  labor,  material  and  plant  required 
for  the  execution  of  the  following  works  in 
connection  with  the  extension  of  the  Artesian 
Well  Water  Supply  System  of  the  City  of 
Winnipeg,  namely;  Section  "B" — Erection  of 
17  pump  houses.  Section  "C" — Supply  and 
erection  of  deep  well  Turbine  Pumps  and 
Meters.  Section  "D" — Supply  and  installa- 
tion of  necessary  voltage  transformers  at  the 
individual  Pumping  Stations.  Section  "E" — 
Supply  of  material  for  Power  Line  construc- 
tion and  erection  of  same.  Section  "F" — Sup- 
ply, delivery  and  laying  of  approximately 
61,000  ft.  of  Steel  Pipe  Line  with  valves  and 
specials.  Plans,  specifications  and  form  of 
tender,  together  with  conditions  governing  ten- 
ders as  prescribed  by  by-law,  may  be  ob- 
tained at  the  office  of  the  City  Engineer.  223 
James  A\e..  Winnipeg. 
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California. 

®The  Board  of  Public  Works  of  Los  An- 
geles, Calif.,  has  awarded  the  coi'tract  for  a 
sewer  in  Normandie  Ave.,  from  Slauson  Ave. 
to  Santa  Barbara  Ave.,  a  distance  of  a  little 
less  than  a  mile,  to  R.  N.  Nikcerich  at  $29,250. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m  ,  Nov.  1, 
by  Board  of  District  Commissioners,  Wash- 
ington, D.  C.  for  constructing  several  severs 
in   the   District. 


Florida. 

•J*Bids  will  be  received  until  Nov.  19,  by 
City  Clerk  A.  M.  Lopez.  West  Palm  Beach, 
Fla.,  for  laying  about  22,000  ft.  of  concrete 
sewer  pipe  with  manholes  and  a  septic  tank. 

Illinois. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 
18,  by  H.  M.  Levering,  Mayor,  Petersburg, 
III.,  for  the  construction  of  a  system  of  inter- 
cepting and  outlet  sewers.  F.  M.  Finney  is 
City  Clerk. 

•i«Bids  will  be  received  by  the  Board  of  Lo- 
cal   Improvements,    Chicago,    111.,    Edward    J. 


Glacken,  Secretary,  until  11  a.  m.,  Nov.  4,  for 
furnishing  and  delivering  labor,  material,  etc., 
necessary  to  construct  brick  sewers  in  E.  94th 
St.,  as  follows  :  Anthony  Ave.  to  Colfax  .\ve., 
2,425  lin.  ft.,  4  ft.  double  ring  brick  sewers, 
cut  13.5  ft.;  Colfax  .\ve.  to  Yates  Ave..  1,350 
lin.  ft..  3.5  ft.  double  ring  brick,  cut  10.5  ft.; 
Yates  Ave.  to  Jeffrey  Ave.,  2,680  lin.  ft..  3  ft. 
double  ring  brick,  cut  10.0  ft. ;  38  manholes, 
70  catch  basins,  3,500  cu.  yds.  rock,  at  $?  per 
cu.  yd.  Cash  or  certified  check  for  10  per 
cent  bid  must  accompany  proposal. 

^Bids  will  be  received  until  2  p.  m.,  Nov.  7 
(readvertiscment),    by    R.    F.    Johnson,    Secy. 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Board  of  Local  Improvements,  Assumption, 
111.,  for  the  construction  of  combined  sanitary 
sewerage  and  drainage  system.  The  cost  of 
the  work  is  estiinated  at  $33,772.  Specifica- 
tions will  be  forwarded  by  the  city  upon  re- 
ceipt of  $2. 

•i-Bids  will  be  received  until  8  p.  m.,  Nov.  1, 
by  the  village  of  Morton  Park  for  furnishing 
labor,  materials,  etc.,  necessary  to  perform  the 
following  work,  cleaning  out  entire  sewer  sys- 
tem, taking  up  and  relaying  appro.ximately  600 
lin.  ft.  18-in.  tile  pipe,  taking  up  and  re- 
laying 300  lin.  ft.  24-in.  tile  pipe,  900  lin.  ft. 
15-in.  tile  pipe,  and  300  lin.  ft.  12-in.  tile  pipe, 
constructing  manholes  where  necessary,  covers 
to  be  furnished  by  the  city  or  contractor  con- 
structing catch  basins,  covers  to  be  furnished 
by  the  city  or  contractor  constructing  approxi- 
mately 800  lin.  ft.  r2-in.  tile  pipe  sewer  in 
Main  St.  and  resetting  junction  pipes.  Richard 
Salm  is  secretary  of  the  village  board.  Plans 
and  specifications  on  file  with  E.  A.  Rossiter, 
County  Surveyor,  Chicago,  III. 

•J*Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  III,  until  U 
a.  m.,  Nov.  7,  for  furnishing  labor,  materials, 
etc.,  necssary  to  construct  sewers  in  the  fol- 
lowing streets :  Central  Ave.,  490  lin.  ft.  12-in., 
6  ft.  cut;  alley  E.  of  Grand  Blvd..  230  lin.  ft. 
9-in.,  9  ft  cut;  alley  E.  of  E.  43d  St.,  340  lin. 
ft.  9-in.,  7  ft.  cut;  Sunnvside  Ave.,  275  lin.  ft. 
12-in.,  8  ft.  cut ;  Elizabeth  Ave.,  640  Im.  ft.  18- 
in.  double  strength  tile  pipe,  9.3  ft.  cut;  Stonv 
Island  Ave.,  1,930  lin.  ft.  12-in.,  12  ft.  cut'; 
E.  106th  St.,  670  lin.  ft.,  3  ft.  double  ring 
brick,  7.5  ft.  cut;  690  lin.  ft.  2.5  double  rmg 
brick,  6.5  ft.  cut;  850  lin.  ft.  2  ft.,  5.5  ft.  cut; 
Ave.  G,  340  lin.  ft.  12-in.,  4.5  ft.  cut;  1,320  lin. 
ft.  15-in.,  4.5  ft.  cut;  640  lin.  ft.  12-in.,  4.0  ft. 
cut;  wing  sewers,  80  lin  ft.  15-in.  4.0  ft.  cut; 
•30  lin.  ft.  30-in.  cast  iron  pipe,  6  ft.  cut;  36 
manholes,  31  catchbasins ;  W.  Madison  St., 
1..380  lin.  ft.  12-in.,  13  ft.  cut;  470  lin.  ft.  15-in., 
12.5  ft.  cut;  790  lin.  ft.  12-in.,  13  ft.  cut;  W. 
o9th  St.,  350  lin.  ft.  18-in.  double  strength,  17.0 
ft.  cut;  590  lin.  ft.  15-in.,  16.5  ft.  cut;  wing 
sewers,  71  lin.  ft.  12-in.,  17  ft.  cut;  N.  56th 
Ave.,  1,330  lin.  ft.  2-ft.  single  ring,  12  ft.  cut; 
Harbor  Ave.,  1,790  lin.  ft.  18-in.  double 
strength,  13.5  ft.  cut,  1,050  lin.  ft.  15-in.,  11.0 
ft.  cut;  Colfax  Ave.,  670  lin.  ft.  18-in.,  7.5  ft. 
cut;  93d  St.,  1.000  lin.  ft.  15-in..  7.5  ft.  cut;  3,- 
100  lin.  ft.  12-in.,  7.0  ft.  cut;  Yates  Ave.,  400 
lin.  ft.  12-in.,  6  ft.  cut;  600  lin.  ft.  1.5-in.,  6.5 
ft.  cut;  300  lin.  ft.  12-in.,  6.5  ft.  cut;  92d  PL. 
965  lin.  ft.  7  ft.  cut;  Paxton  Ave.,  710  lin.  ft. 
r2-in.,  6.0  ft.  cut;  Jeffrey  Ave.,  265  lin.  ft. 
400   lin.    ft.    18-in.     double 


ft.  r2-in..  7.0  ft.  cut ; 


15-in.,   9.0    ft.    cut; 

strength,  6.5  ft.  cut ;  40 

Central   Ave.,   500    lin. 

Phillips   Ave.,   490   lin. 

Oeiesbv  Ave.,  490   lin. 

Palmer   Ave..   490   lin. 

Luella  Ave.,  490  lin.  ft.  12-in.,  7.0  ft.  cut 

rill   Ave..  490   lin.  ft.   12-in.,  6.5   ft.   cut. 


ft.  12-m., 

ft.  12-in., 

ft.  12-in.. 

ft.  12-in.. 


7.0  ft.  cut; 
7.0  ft.  cut; 
6.0  ft.  cut; 
7.0  ft.  cut; 
Mer- 
The 


work  includes  construction  of  manholes  and 
catchbasins.  Cash  or  certified  check  for  10 
per  cent  of  bid  must  accompany  proposal. 
Edward  J.  Glackin  is  secretary  of  the  board. 

Kansas. 

•l^Bids  will  be  received  until  Oct.  31,  by  A. 
D.  Stivers,  City  Engineer,  Independence,  Kan., 
for  the  extension  of  one  8-in.  lateral  sewer, 
estimated  to  cost  $1,000. 

©The  City  Commission  of  Hutchinson. 
Kans.,  has  let  the  contract  for  the  construc- 
tion of  the  new  sewers  in  the  Fair  Home  ad- 
dition to  Everett  &  Burt,  at  $3,753.  Other  bid- 
ders were :  Pollv  &  Welchon  Plumbing  Co., 
$3,988,  and  McLoud  &  Crandall.  $4,909. 

Louisiana. 

•J«Bids  will  be  received  until  noon.  Dec.  20, 
bv  the  Sewerage  and  Water  Board.  New  Or- 
leans. La.,  for  furnishing  and  erecting  mechan- 
ical draft  apparatus.  F.  S.  Shields  is  Secre- 
tary. 

Maryland. 

4'Bids  will  be  received  until  11  a.  m..  Nov. 
6.  by  Board  of  Awirds  at  the  office  of  the 
city  register.   Baltimore,  Md.,  for  constructing 


Calvin  W.  Hcndrick.  Chief  Engineer  of  the 
Sewerage  Commission.  Specifications  and 
plans  can  be  obtained  upon  application  at  the 
office  of  Harry  VV.  Rodgers,  Secretary  of  the 
Sewerage  Commission,  Room  No.  904,  Ameri- 
can Building,  Baltimore,  Md.  A  charge  of 
$10  will  be  made  for  each  set  of  specifications 
and  blueprints,  which  charge  will  be  refunded 
upon  the  return,  on  or  before  November  6th, 
1912,  of  the  unused  specifications  and  plans  in 
good  condition,  or  upon  the  return  of  the  Gen- 
eral .Specifications  and  plans,  in  case  a  bid 
is  submitted.  A  certified  clieck  of  the  bidder, 
on  a  clearing-house  bank,  made  payable  to  the 
order  of  the  Mayor  and  City  Council  of  Bal- 
timore, in  the  sum  of  $2,500,  will  be  required 
to  be  deposited  with  each  bid.  .Approximate 
quantities :  26,000  lin.  ft.  vitrified  pipe  sewer, 
8  ins.  to  15  ins.  in  diameter;  13,000  lin.  ft.  vit- 
rified pipe  house  connections.  The  successful 
bidders  on  this  contract  will  be  required  to 
give  bond  and  comply  w'ith  the  city  charter 
respecting  contracts. 

Michigan. 

®The  Park,  Cemetery  &  Street  Commis- 
sion, Marquette,  Mich.,  has  awarded  a  con- 
tract for  the  construction  of  the  North  Mar- 
quette sewer  to  Charles  E.  Nebel  &  Sons  of 
Gladstone,  at  $6,703.  Roger  Tansey  secured 
the  contract  to  construct  the  Mesnard  St. 
sewer  at  $0.64  per  lin.  ft.,  and  to  construct  the 
Crescent  St.  sewer  at  $M.62. 

Minnesota. 

®The  Park  Board  of  St.  Paul,  Minn.,  has  re- 
jected all  bids  received  Oct.  21  for  the  con- 
struction of  a  sewer  at  Como  Park  as  being 
too  high.  The  lowest  bid  was  S4.590.  The 
city  engineer's  estimate  for  the  work  was 
$2,250. 

Missouri. 

®WiIl  F.  Plummer  Co.,  Springfield.  Mo.,  has 
been  awarded  the  contract  by  the  City  Coun- 
cil of  that  city,  to  construct  the  proposed  dis- 
trict sewer  in  the  Sixth  ward  at  $5,918.  Con- 
struction work  will  be  started  immediately. 

Montana. 

Bids  will  soon  be  called  b}-  the  city  of  Lib- 
by,  Mont.,  for  the  construction  of  a  sewer 
system  at  an  estimated  cost  of  $15,000. 

Nebraska. 

®G.  W.  Hays  has  been  awarded  the  con- 
tract by  the  City  Council  of  Auburn,  Neb.,  for 
the  construction  of  a  sewer  in  District  No. 
30,   at  $1,137. 

New  Jersey. 

4»Bids  will  be  received  until  8  p.  m.,  Nov. 
4.  by  Common  Council,  Plainfield,  N.  J.,  for 
the  construction  of  sanitary  sewers  and  appur- 
tenances including  7,830  ft.  8-in.  vitrified  pipe 
sewer,  6  to  12  ft.  deep ;  1.880  ft.  12-in.  vitrified 
pipe  sewer,  8  to  12  ft.  deep ;  3,560  ft.  15-in. 
vitrified  pipe  sewer,  8  to  12  ft.  deep ;  5,920  ft. 
18-in.  vitrified  pipe  sewer,  6  to  12  ft.  deep ;  96 
ft.  8-in.  cast  iron  pipe  sewer ;  132  ft.  18-in. 
cast  iron  pipe  sewer ;  8.50  ft.  4-in.  house  con- 
nections, and  57  manholes.  .Also  in  the  same 
or  in  separate  proposal:  9.000  ft.  24-in.  vitri- 
fied pipe  sewer.  6  to  16  ft.  deep,  and  27  man- 
holes. If  proposals  are  made  separately  for 
the  24-in.  pipe  sewer  and  appurtenances  and 
for  the  remainder  of  the  work,  each  shall  be 
accompanied  by  a  certified  check  for  $250. 
Proposals  for  the  entire  work  shall  be  accom- 
panied by  certified  check  for  $500.  Duplicate 
plans  may  be  examined,  and  forms  of 
proposal,  soecifications,  contract  and  bond, 
may  be  obtained  at  the  office  of  James  T.  Mac- 
Murrav,  City  Clerk,  151  North  Ave..  Plain- 
.ield.  N.  J. 

•|»Bids  will  be  received  until  8  p.  m..  Nov.  4. 
bv  Borough  Council  at  the  office  of  A.  C. 
Harrison. '^Clerk.  Red  Bank,  N.  J.,  for  install- 
ing a  sewer  ejector  or  sewer  lift  to  take  care 
of  the  sewage  from  a  certain  point  on  east 
Front  St.  and  adjacent  territory. 

The  City  Council  of  Ventnor.  N.  J.,  has  au- 
thorized the  employment  of  a  sewerage  ex- 
pert to  plan  a  complete  system  of  sewerage 
for  the  city. 


sanitary   lateral   sewers   in   District   No.   40-.A, 
as  shown  on  plans  on  file  in  the  office  of  Mr. 

4-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently, 


Ohio. 

•f*Bids  will  be  received  until  noon,  Nov.  9, 
by  E.  S.  Summers,  Clerk,  Montpelier,  O.,  for 
the  labor  necessary  to  reverse  a  sewer  on  Ohio 
St.,  lying  between  Monroe  St.  and  Mill  St., 
to  a  point  30  ft.  south  of  Mill  St. 

•J-Bids  will  be  received  until  noon,  Nov.  8, 
by  Director  of  Public  Service,  East  Cleveland, 
O.,  at  his  office,  1325  Williamson  Bldg.,  Cleve- 
land, O.,  for  the  necessary  labor  and  material 
to  construct  a  sewer  in  Doan  Ave.  from  the 
easterly  line  of  Hayden  Ave.  to  a  point  about 
425  ft.  easterly  therefrom,  and  in  accordance 
with  the  plans  and  specifications  for  such  work 
now  on  tile  in  the  office  of  said  director,  and 
in  the  office  of  The  F.  A.  Pease  Engineering 
Company,  the  City  Engineer,  931  Williamson 
Bldg.,   Cleveland. 

Pennsylvania. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
8,  by  City  Controller,  Pittsburgh,  Pa.,  for  con- 
structing a  relief  sewer  in  Soho  Run  Drainage 
Basin  requiring  about  3,285  lin.  ft.  15  to  36-in. 
T.  C.  pipe  and  48-in.  brick  <iwers.  Plans  and 
specifications  may  be  obtained  of  J.  G.  Arm- 
strong, Director  of  Public  Service,  432  Oliver 
Bldg.,   Pittsburgh,  Pa. 

Texas. 

^Bids  will  be  received  until  noon,  Nov.  11, 
by  Dan  C.  Smith,  Jr.,  City  Comptroller,  Hous- 
ton, Texas,  for  furnishing  all  labor  and  ma- 
terial required  for  the  construction  of  two 
storm  sewer  laterals  on  Calhoun  St.,  from 
Louisiana  St.  to  Austin  St.  storm  sewer,  and 
from  St.  Charles  St.  to  Austin  St.  'storm 
sewer.  The  work  will  comprise  approximate- 
ly as  follows:  2,310  lin.  ft.  of  36-in.  sewer 
pipe ;  30  catch  basins ;  728  lin.  ft.  of  catch 
basin  coniiections ;  7  manholes ;  also  .3,630  lin. 
ft.  of  5-ft.  storm  sewer;  11  manholes;  46 
catch  basins;  1,144  lin.  ft.  of  catch  basin  con- 
nections. Specifications  and  plans,  bidding 
blanks  and  form  of  contract  can  be  obtained 
upon  application  at  the  office  of  F.  L.  Dormant, 
City  Engineer,  City  Hall,  Houston.  Texas.  A 
certified  check  of  the  bidder  on  any  bank  in 
Houston,  Texas,  payable  to  the  order  of  H. 
B.  Rice,  Mayor,  for  $3,750  will  be  required  to 
be  deposited  with  the  bid. 

^Bids  will  be  received  until  10  a.  m..  Nov. 
12,  by  P.  A.  Gorman.  Commissioner  of  Streets, 
Sewers  and  Public  Improvements,  Waco, 
Texas,  for  constructing  the  Mary  St.  storm 
sewer.  The  contract  will  include  furnishing 
all  labor  and  material  and  constructing  a  re- 
inforced concrete  storm  sewer,  as  follows: 
From  west  bank  of  Brazos  River  to  west  line 
of  Sixth  St.,  approximately  2,500  lin.  ft.  of 
sewer,  6-ft.  inside  diameter;  trom  west  line 
of  Sixth  St.  to  west  line  of  Seventh  St.,  ap- 
proximately 365  lin.  ft.  of  sewer,  5-ft.  inside 
diameter ;  from  west  line  of  Seventh  St.  to 
west  line  of  Eighth  St..  approximately  400  lin. 
ft.  of  sewer.  4-ft.  inside  diameter :  from  west 
line  of  Eighth  St.  to  west  line  of  Eleventh  St., 
approximately  600  lin.  ft.  of  sewer,  36-in.  in- 
side diameter;  approximately  700  lin.  ft.  of 
sewer,  30-in.  inside  diameter.  Certified  check 
on  some  local  bank,  payable  to  the  Mayor  of 
Waco,  Tex.,  for  $2,000  shall  accompany  each 
prooosal.  G.  E.  Byars  is  Citv  Engineer. 
Utah. 

®The  town  of  Garland,  Utah,  has  awarded 
the  contract  for  the  installation  of  a  sewerage 
system  to  H.  G.  Gilkerson,  of  Salt  Lake  City, 
at  $6,619.  The  svstem  is  to  be  completed  by 
Jan.  1,  1913. 

Washington. 

•{•Bids  will  be  received  until  Nov.  7,  by  City 
Council,  Pullman,  Wash.,  for  the  construction 
of  a  sewer  svstem.  The  work  will  involve 
2,990  ft.  trenching,  3,340  ft.  of  6-in.  pipe. 

®The  City  Commissioners  of  Walla  Walla, 
Wash.,  have  accepted  the  bid  of  Parrott  Bros.. 
for  the  laying  of  the  Malcolm  St.  sewer  at 
$3,206.  and  the  bid  of  Dion  Keefe  for  the 
building  of  the  Roosevelt  St.  bulkhead,  at 
$586. 

®L.  Y.  Staten,  of  Tacoma.  Wash.,  has  been 
awarded  the  contract  at  Bremerton.  Wash.,  for 
the  construction  of  a  concrete  trunk  sewer  on 
Park  and  Warren  .Aves.,  at  $21,000. 
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Alabama. 

•J«Bids  will  be  received  in  the  office  of  the 
Supervising  Architect.  Washington,  D.  C, 
until  3  p.  m.  on  the  13th  day  of  Dec,  1912, 
and  then  opened,  for  the  construction,  com- 
plete, inchiding  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring, 
interior  lighting  lixtures,  and  approaches,  of 
the  United  States  Post  Office  at  Cullman,  Ala. 
The  building  is  of  two  stories  and  basement 
and  has  a  ground  area  of  approximately  3,- 
800  sq.  ft.,  fireproof  construction,  stone  and 
brick  facing  and  tin  roof.  Drawings  and 
specifications  may  be  obtained  from  the  cus- 
todian of  the  site  at  Cullman.  Ala.,  or  at  tht 
discretion  of  the  Supervising  Architect. 
Drawings  and  specifications  will  be  ready  for 
delivery  Nov.  1,  1912.  Oscar  Wenderoth  is 
Supervisin.g  Architect. 

California. 

^Bids  will  be  received  between  2  and  3 
p.  m.,  Nov.  6,  by  Board  of  Public  Works,  San 
Francisco,  Calif.,  for  the  general  construction, 
plastering,  ventilating  system  in  Starr  King 
School    (separate  contracts). 

Cuba. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
9,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  the  construction  of  two 
steel  towers  at  the  naval  radio  station,  Guan- 
tananio,  Cuba. 

District  of  Columbia. 

4*Biils  will  be  received  until  2   p.  m.,  Nov. 

1,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing 
and  installing  electric  wiring,  switches,  w-all 
plugs,  lamps,  reflectors,  etc.,  in  the  Eastern 
High   School. 

Georgia. 

^Bids  will  be  received  until  noon,  Nov.  8, 
by  Council  Chamber,  Bainbridge.  Ga.,  for  the 
construction  of  a  cit"  hall  at  that  place.  Each 
bid  for  the  construction  of  the  building  must 
be  accompanied  with  a  certified  check  in  the 
amount  of  $300.  and  each  bid  for  the  installa- 
tion of  steam-heating  plant  with  certified 
check  in  the  amount  of  $100,  payable  to  J.  W. 
Callahan,  Mayor,  as  a  guarantee  that  if  award- 
ed the  contract  the  successful  bidder  will 
promptly  enter  into  contract  and  furnish  a 
surety  bond  as  required  by  the  specifications. 
The  right  is  reserved  to  reiect  any  or  all 
bids.  Drawings  and  specifications  may  be 
seen  at  the  office  of  William  .\.  Edwards,  Ar- 
chitect, (3.32  Candler  Bldg.,  Atlanta,  Ga. 

•J«Bids  will  be  received  until  noon.  Nov.  9, 
by  Commissioners  of  Roads  and  Revenues, 
Fulton  County,  Atlanta,  Ga.,  for  furnishing 
all  material  and  labor  required  for  the  plumb- 
ing, consisting  of  piping,  fittings  and  fixtures : 
heating,  consisting  of  piping,  fittings,  fixtures 
and  ventilating  system :  wirin"  consisting  of 
conduit,  wiring  and  equipment,  in  the  liuild- 
ing,  covering  an  area  of  apnro.ximatel}-  130 
ft.  by  220  ft.,  consisting  of  sub-basement, 
basement  and  nine  stories.  Copies  of  draw- 
ings and  specifications  may  be  obtain'ed  from 
the  architects,  A.  Ten  Evck  Brown  and  Mor- 
gan &  Dillon,  at  607-10  Forsyth  Bldg.,  .\tlan- 
ta,  Ga.,  upon  a  deposit  of  a  certified  check 
for  $20,000  for  each  set.  Said  check  to  be 
returned  to  the  maker  upon  the  return  of 
drawings  and  specifications  in  good  condition. 

Hawaii. 

•{•Bids  will  be  received  until  11  a.  m,  Dec. 
21,  by  H.  R.  Stanford.  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  five  magazine  buildings  at  the 
naval   magazine.    Pearl   Harbor,   Hawaii. 

^Bids  will  be  received  until  11  a.  m..  Nov. 

2,  by  M.  R.  Stanford,  Chief  Bureau  of  Yards 
and    Docks,    Navy    Department,    Washington, 


D.  C,  for  one  1.5-ton  locomotive  crane  at  the 
naval   station.    Pearl   Harbor,   Hawaii. 

Illinois. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
11,  for  Board  of  Administration,  Springfield, 
111.,  for  equipment  necessary  to  change  power 
for  the  factory  from  steam  to  electrically 
driven  machinery  to  be  installed  at  the  Illi- 
nois Industrial  Home  for  the  Blind.  Marshall 
Blvd.  and  19th  St.,  Chicago,  111.  F.  D.  Whipp, 
Springfield,  111.,  is  Fiscal  Supervisor.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

^Bids  will  lie  received  by  L.  E._  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Nov.  4,  for  furnishing,  deliv- 
ering and  erecting  an  iron  spiral  stairway, 
with  landings,  railings,  etc.,  at  the  Chicago 
.\ve.  water  works  tower,  Lincoln  Parkway 
and  E.  Chicago  Ave.  Cash  or  certified  check 
for  $100  must  accompany  proposal. 

•|«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  until  11a.  m., 
Nov.  7,  for  furnishing,  delivering  and  erect- 
ing 4  oil  burnin.g  crucible  furnaces,  to  be  made 
of  plate  steel,  not  less  than  %-in.  thick  and 
securely  riveted  to  cast  iron  floor.  Cash  or 
certified  check  for  $100  must  accompany  pro- 
posal. 

Iowa. 

^•Bids  will  be  received  in  the  office  of  the 
Supervising  Architect,  Washington,  D.  C, 
until  3  p.  m.,  on  the  17th  day  of  December, 
and  then  opened  for  the  construction,  com- 
plete, including  plumbing,  gas  pipin,g,  heatin.g 
annaratus,  electric  conduits  and  wiring,  in- 
terior lighting  fixtures  and  approaches,  of  the 
United  States  post  office  at  Fort  Madison, 
Iowa.  The  building  is  one  story  and  base- 
ment and  has  a  ground  area  of  approximate- 
Iv  4,.500  sq.  ft. :  fireproof  construction,  stone 
facing  and  tin  roof.  Drawings  and  specifica- 
tions may  be  obtained  from  the  custodian  at 
site  at  Fort  Madison,  Iowa,  or  at  the  dis- 
cretion of  the  Supervising  .\rchitect.  Draw- 
ings and  specifications  will  be  ready  for  de- 
liverv  Nov.  .5.  1912.  Oscar  Wenderoth  is  Su- 
pervising Architect. 

Louisiana. 

^•Bids  will  be  received  in  the  office  of  the 
Supervising  Architect,  Washin.gton.  D.  C, 
until  3  p.  m.,  on  the  23d  day  of  Dec,  1912, 
and  then  opened,  for  the  construction  com- 
plete (including  plumbing,  ,gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring, 
interior  lighting  fixtures  and  approaches),  of 
the  United  States  Post  Office  at  Crowley,  La. 
The  building  is  to  be  of  one  story  and  mez- 
zanine and  has  a  ground  area  of  appro.ximate- 
ly  5,100  sq.  ft.;  non-fireproof  construction, 
stone  and  stucco  facing,  and  tile  and  copper 
roof.  Drawings  and  specifications  may  be 
obtained  from  the  Custodian  of  site  at  (Trow- 
ley.  La.,  or  at  the  discretion  of  the  Super- 
vising -Architect.  Drawings  and  specifica- 
tions will  be  ready  for  deliverv  Nov.  11,  1912. 
Oscar  Wenderoth   is   Supervising  Architect. 

Maryland. 

•J-Bids  will  be  received  until  10  a.  m..  Nov. 
•5,  by  Bureau  of  Sunplies  and  Accounts.  Navy 
Department,  Washington,  D.  C,  for  fur- 
nishing at  the  Naval  Academy,  Annapolis, 
Md.,   a  high  duty  lathe. 

Michigan. 

•|«Eids  will  be  received  until  noon,  Nov.  19, 
by  Lieut.  Col.  INIason  M.  Patrick.  -U.  S.  En- 
gineer, Federal  Bldg..  Detroit,  Mich.,  for  arc 
lighting   system  at   Sault   Ste.   Marie,    Mich. 

Missouri. 

•J"Bids  will  be  received  at  once  bv  Henrv 
-\ndrae.  Warden  Missouri  State  Penitentiary. 
Jefferson  City.,  Mo.,  for  furnishing  Portland 
cement  and  steel  reinforcing  bars  required 
for    the    foundation    for   the    cell    building   at 


the  Missouri  State  Penitentiary.  Plans  and 
specifications  are  on  file  at  the  office  of  H.  H. 
Hohenschild  and  H.  G.  Clymer,  .'Associated 
Architects.  Navarre  Bldg.,  St.  Louis,  Mo. 

•J«Bids  will  be  received  until  noon,  Nov. 
27,  by  Maj.  Herbert  Deakyne,  U.  S.  Engineer, 
Kansas  City,  Mo.,  for  constructing  and  deliv- 
ering 6  steel  barges.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Nebraska. 

©Bridges  &  Hoyc.  Omaha.  Neb.,  have  been 
awarded  the  contract  for  building  a  new  high 
school  building  at  Fremont.  Neb.  The  con- 
tract price  is  $107,i)00. 

New  York. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
Nov.  8,  by  President  Cyrus  C.  Miller.  Borough 
of  The  Bronx,  New  York  City,  for  furnish- 
in.g  all  the  labor,  material,  aooaratus  and  an- 
pliances  necessary  for  the  completion  of  The 
Bronx  Borough  Court  House,  situate  at  the 
public  square  bounded  by  Brooks  Av.,  Third 
Av.  and  161st  St.,  Borough  of  The  Bronx, 
City  of  New  York,  togetlier  with  all  work 
incidental  thereto.  The  time  allowed  for  the 
completion  of  the  work  will  be  300  consecu- 
tive working  days.  The  amount  of  security 
renuired   will  be  $175,000. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 
7,  by  the  Town  Council,  West  New  York,  N. 
J.,  for  constructing  a  new  fire  engine  house 
to  be  erected  on  Lot  No.  17,  Map  of  Dards. 
J.   L.   Wolfe   is   Town   Clerk. 

Ohio. 

^Bids  will  be  received  until  noon,  Nov.  7, 
by  Secretary  of  the  Director  of  Public  Serv- 
ice, Cleveland,  O.,  for  two  gear  drives  for 
lay  shaft  on  engines  Nos.  2  and  3  at  the  Kirl- 
land  Pumping  Station  of  the  Water  Depart- 
ment of  the  city.     W.  IL  Kirby  is  Secretary. 

Pennsylvania. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
22,  by  Quartermaster's  Department,  S.  Broad 
St.,  Philadelphia,  Pa.,  for  furnishing  the  Ma- 
rine Corps  with  one  motur  truck. 

Tennessee. 

+Bids  will  be  received  until  11  a.  m.,  Dec 
2;},  by  Maj.  H.  Burgess,  U.  S.  Engineer,  Nash- 
ville. Tenn.,  for  building  concrete  lock  P. 
Cumberland    River. 

Texas. 

^•Bids  will  be  received  in  the  office  of  the 
Sujiervising  .Architect.  Washington,  D.  C, 
until  3  p.  m.  on  the  22d  day  of  Nov.,  1912,  for 
the  construction  complete  of  a  storehouse  at 
the  v.  S.  Quarantine  Station,  Galveston. 
Texas.  This  building  is  one  story,  of  wood 
frame  construction,  wood  shingle  roof  and 
has  a  ground  area  of  1,000  sq.  ft.  and  rests 
upon  a  pile  foundation.  Drawings  and  speci- 
fications may  be  obtained  from  the  Custodian 
of  the  U.  S.  Quarantine  Station,  Galveston. 
Texas,  or  at  the  discretion  of  the  Supervising 
-Architect.  Oscar  Wenderoth  is  Supervising 
-Architect. 

West  Virginia. 

4«Bids  will  be  received  until  3  p.  m.,  Jan.  2, 
bv  Oscar  Wenderoth,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring,  interior  lighting  fixtures,  and  ap- 
proaches, of  the  U.  S.  postoffice  at  Morgan- 
town,  W.  Va.  The  building  is  to  be  two 
stories  and  basement,  and  has  a  ground  area 
of  approximately  5,300  sq.  ft.;  fireproof  con- 
struction throughout :  stone  facing  and  tin 
roof.  Drawings  and  specifications  may  be  ob- 
tained from  the  custodian  of  site  at  Morgan- 
town,  W.  Va.,  or  at  the  discretion  of  the 
Supervising  Architect.  Drawings  and  speci- 
fications will  be  ready  for  delivery  on  Nov. 
15,  1912.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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An  Instructive  Review  of  Present  Prac- 
tice in  Turntable  Design. 

The  standard  practice  in  turntable  construc- 
tion of  57  American  railways  is  summarized  in 
another  section  of  this  issue.  No  railway 
structure,  perhaps,  not  excepting  bridges,  re- 
flects in  changes  of  design  and  dimensions  so 
closely  the  growth  in  sizes  and  weights  of 
locomotives  as  does  the  turntable.     In   recent 
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years  it  has  not  become  uncommon  for  rail- 
ways to  change  their  standards  for  turntables 
every  one  or  two  years.  Ten  years  ago  60 
and  7.5  ft.  were  the  standard  lengths  of  tables 
and  now  85,  90  and  100-ft.  tables  are  the 
common  standards  and  even  the  longest  of 
these  does  not  accommodate  the  largest  loco- 
motives in  service.  Diagrams  are  so  inuch 
more  forceful  than  words  in  demonstrating 
this  deficiency  that  we  show  in  Fig  1  the  turn- 
table requirements  of  one  of  the  Santa  Fe 
Mallet  compound  locomotives.  The  table  re- 
quired is  135  ft.  long  or  30  ft.  longer  than  the 
longest  turntable  yet  built.  With  the  tender 
fully  loaded,  thus  bringing  the  center  of  bal- 
ance nearer  to  the  middle  of  the  train,  a  table 
120  ft.  long  would  be  sufficient,  but  even  this 
lower  dimension  means  a  structure  approxi- 
mating $20,000  in  cost.  A  135-ft.  table  would 
cost  approximately  $5,000  more.  What  its 
weight  would  be  cannot  be  estimated  off-h:uul. 
but  "the  105-ft.  tables  of  the  Chicago,  Milwau- 
kee &  Puget  Sound  Rv.  weigh  about  175,000 
lbs. 

These   figures    have   been    mentioned   some- 


what particularly  since  they  picture  to  engi- 
neers better  than  any  general  statement  can 
the  forces  with  which  the  designer  of  modern 
turntable  structures  has  to  deal.  They  make 
clear  also  the  reason  why  railways  are  begin- 
ning to  seek  other  means  than  the  turntable 
for  turning  very  large  locomotives.  A  Y-track 
is  a  cheaper  means  for  turning  locomotives 
than  is  a  100-ft.  turntable  in  all  places  where 
space  is  not  exceedingly  valuable  or  restrict- 
ed. The  Santa  Fe  employs  Y-tracks  for  turn- 
ing its  big  Mallet  compounds,  and  the  report 
of  the  Committee  on  Turntables  of  the  Ameri- 
can Railway  Bridge  and  Building  Association 
advises  that  Y'-tracks  be  employed  in  places 
where  turntables  exceeding  90  ft.  in  length  are 
required,  except  under  special  conditions  of 
restricted  space,  etc.  The  probability  is,  there- 
fore, that,  whether  or  not  the  limit  in  size  and 
weight  of  locomotives  has  been  reached  turn- 
table standard  dimensions  will  not  be  much 
increased. 

Even  the  present  sizes  of  turntables  demand 
more  careful  practice  in  design  than  is  in  many 
instances  accorded  them.  This  is  particularly 
true  in  the  matters  of  assumed  loadings  and 
working  stresses.  A  brief  examination  of  the 
records  of  practice  which  we  publish  elsewhere 
indicates  a  diversity  in  these  particulars  which 
does  not  square  with  good  engineering.  Some 
railways  allow  for  impact,  others  do  not,  and 
still  others  use  low  stresses  to  make  up  for 
impact  loads.  Some  roads  employ  separate 
unit  stresses  for  negative  and  positive  mo- 
ments, but  most  employ  one  unit  stress  for 
both.  In  the  matter  of  assumed  loadings  there 
is  almost  every  variation  possible — Cooper's 
E50  standard,  the  same  with  modified  wheel 
base,  and  locomotive  loads  from  200  to  300 
tons.  -As  indicating  the  divergence  between 
loadings  employed  the  accompanying  diagram. 
Fig.  2,  comparing  Cooper's  E50  loading 
(177%  tons)  with  actual  locomotive  loads,  is 
instructive. 

Referring  to  this  diagram  it  is  pointed  out 
by  the  committee  report  named  above  that 
while  all  the  loadings  shown  induce  about  the 
same  stresses  in  bridges  the  effect  is  quite 
diffcroiit  on  turntables.     A  bridge  designed  for 
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Cooper's  E50  loading  will  carry  without  in- 
crease of  stress  the  heavier  locomotive  load- 
ings shown  by  Fig.  2,  because  while  the  engine 
loading  is  the  greater  it  is  distributed  over  a 
longer  wheel  base.  On  a  turntable  on  the 
other  hand  the  longer  wheel  base  intensifies 
the  negative  bending  moment.  A  Mikado  type 
locomotive  gives  about  the  same  negative 
bending  moment   on   a  turntable   as   Cooper's 
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Fig.  2. 

ElOO  loading.  Evidently  those  roads  that  arc 
designing  their  tables  for  actual  engines,  the 
heaviest  that  is  likely  to  use  them,  are  design- 
ing the  more  scientifically. 

Both  to  avoid  the  necessity  of  providing  for 
great  stiffness  to  reduce  end  deflections  and 
also  to  overcome  troubles  in  "balancing"  long 
engines  some  study  has  been  given  in  recent 
years  to  non-tilting  t.ables.     Reports  obtained 
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by  the  committee  referred  to  indicate  no  great 
approval  of  tables  of  this  type  by  the  roads 
which  have  used  them.  E.xcessive  wear  on 
end  bearing  trucks,  increased  power  required 
for  operation,  breaks  at  center  bearing,  are 
some  of  the  specific  objections  urged  against 
non-tilting  tables.  The  notion  of  most  rail- 
way engineers  seems  to  be  that  in  cases  where 
balancing  all  engines  is  not  possible  the  best 
solution  is  to  design  end  trucks  and  turning 
motors  strong  enough  to  handle  the  unbalanced 
portion    of   the    load    when    occasion    arises. 

The  matter  of  center  or  pivot  design  is  con- 
sidered somewhat  fully  in  the  article  published 
elsewhere.  .\  feature  of  present  practice  which 
may  well  be  somewhat  more  strongly  empha- 
sized, however,  is  the  increasing  tendency  to- 
ward disc  center  bearings.  Two  or  three  ex- 
amples of  this  type  of  center  are  shown  in  the 
illustrations  which  accompany  the  article  print- 
ed elsewhere,  and  particularly  one  disc  center 
for  a  1,000-ton  swing  bridge.  The  old  pin 
center  for  turntables  disappeared  as  heavy 
engines  came  in.  and  roller  bearings  took  its 
place  almost  universally.  It  seems  probable 
now  that  in  the  future  roller  bearings  will 
have  to  divide  the  field  with  disc  bearings. 

The  reader  who  studies  the  statistics  col- 
lected in  another  column  will  be  able  to  reach 
various  other  generalizations  of  interest.  We 
believe  these  to  be  the  most  complete  records 
of  turntable  practice  ever  collected  and  pub- 
lished, and  the  committee  of  the  association  ^ 
which  gathered  them  deserves  high  praise  for 
its   work. 


Seepage    Losses    as    a    Factor    in    the 

Choice  of  Reservoir  Sites. 

So  much  has  been  said  in  these  columns 
of  losses  in  storing  and  conveying  water  for 
irrigation  that  the  subject  is  in  danger  of  be- 
coming trite,  but  the  paper  by  Mr.  E.  G. 
Hopson  of  the  Reclamation  Service,  which  we 
publish  elsewhere  in  this  issue,  is  of  such  un- 
usual character  as  to  demand  attention.  There 
are  easily  secured  structural  means  for  reduc- 
ing seepage  in  the  conveyance  of  irrigation 
water.  Open  canals  are  readily  lined  in  most 
cases  and  the  cost  of  lining  is  not  excessive 
when  considered  in  the  light  of  the  saving 
in  water  made  possible  by  lining.  On  the  con- 
trary the  lining  of  the  vast  area  covered  by 
an    irrigation    reservoir    is    financially,    if    not 


physically,  impracticable.  Yet  the  loss  by  seep- 
age into  reservoir  bottoms  may  easily  be  far  in 
excess  of  all  canal  line  losses.  Mr.  Hopson 
considers  this  aspect  of  irrigation  water  waste 
in  his  paper  in  a  manner  in  which  it  has  never 
before  been  considered. 

With  conditions  of  bottom  most  favorable  to 
reduced  seepage,  Mr.  Hopson's  records  indi- 
cate an  almost  certain  loss  per  year  of  10  per 
cent  of  the  water  entering  the  reservoir.  With 
conditions  especially  favorable  to  large  seep- 
age the  loss  may  easily  be  two-thirds  of  the 
total  inflow  to  the  reservoir,  and  with  reason- 
ably good  conditions  for  retaining  water  an 
irrigation  reservoir  will  loose  by  seepage  a 
quarter  of  all  the  water  received  by  it.  The 
economic  significance  in  detail  of  such  volumes 
of  waste  is  sufficiently  presented  in  the  paper 
published  elsewhere,  and  it  need  only  be  em- 
phasized here.  The  remedy  as  pointed  out  by 
Mr.  Hopson  is  to  be  found  only  in  one  way. 
This  way  is  to  investigate  possible  irrigation 
reservoir  sites  with  the  water  absorbing  under 
strata  quite  as  fully  in  mind  as  are  the  condi- 
tions which  affect  economical  and  safe  dam 
construction.  Mr.  Hopson's  paper  is  a  valu- 
able contribution  to  the  engineering  of  irri- 
gation works  and  should  be  kept  closely  in 
mind. 


The  Water  Supply  Educational  Work 

Conducted  by   the    Philadelphia 

Bureau  of  Water. 

Interesting  educational  work  is  now  being 
conducted  by  the  Department  of  Public  Works 
of  the  city  of  Philadelphia  for  the  purpose 
of  teaching  the  public  the  economic  folly  of 
wasting  expensive  filtered  water.  The  aver- 
age per  capita  consumption  of  water  in  Phila- 
delphia is  210  gals,  daily  throughout  the  year. 
The  officials  of  the  water  department  have  set 
out  to  reduce  this  figure  to  1.50  gals.  Phila- 
delphia now  has  five  modern  filtration  plants 
in  operation,  one  of  which  is  the  largest  slow 
sand  water  filtration  plant  in  the  world.  The 
filtration  facilities  of  the  city  are  now  taxed 
to  their  full  capacity  and  the  city  faces  the 
alternative  of  reducing  the  waste  of  water  or 
of  building  another  filtration  plant.  Moreover, 
the  city  faces  the  imminent  necessity  of  treat- 
ing its  sewage,'  and  the  cost  of  sewage  treat- 
ment works  will  be  needlessly  large  unless  the 


sewage   flow    is    decreased   by   decreasing   the 
careless  use  of  water. 

The  Bureau  of  Water  recently  issued  a  small 
booklet,  which  is  the  first  in  the  water  supply 
educational  series  to  be  issued  by  the  Phila- 
delphia Bureau.  The  booklet  contains  20  pages 
of  te.xt  and  illustrations.  The  subject  matter 
is  presented  from  the  basis  that  the  water 
works  properties  of  the  city  constitute  a  great 
industrial  plant  owned  by  the  citizens.  An  ap- 
peal is  made  to  water  users  to  give  their  water 
supply  property  fair  treatment.  Invoking  the 
aid  of  all  known  mechanical  and  legislative 
expedients,  such  as  metering,  repair  of  leaks 
in  mains  and  services,  and  a  house  to  house 
inspection  with  the  imposition  of  penalties 
when  necessary,  is  not  considered  sufficient. 
In  addition  to  the  foregoing  methods  of  cur- 
tailing waste  civic  education  is  considered 
necessary.  The  booklet  is  the  first  lesson  to 
the  public  in  this  educational  process. 

The  fact  that  the  exact  cost  of  everj'  gallon 
of  water  supphed  is  determinable  is  empha- 
sized. Illustrations  show  water  taps  leaking 
through  apertures  ranging  in  diameter  from 
that  sufficient  to  permit  dripping  to  a  wide 
open  faucet.  The  waste  caused  is  shown,  in 
computations  accompanying  the  illustrations, 
to  range  from  11  cts.  to  $367  per  year  at  the 
cost  of  water  in  Philadelphia.  The  simple 
nature  of  the  repairs  necessary  to  stop  faucet 
leaks  is  illustrated  and  described.  Enough  his- 
torical matter  pertaining  to  ancient  water 
works  is  included  to  make  the  booklet  of  in- 
terest to  the  average  reader.  The  educational 
work  was  further  advanced  by  holding  a  mu- 
nicipal water  conservation  exhibit  in  the  court 
yard  of  the  city  hall,  early  in  October,  in  which 
the  use  and  value  of  water  meters  were 
featured. 

There  is  every  reason  to  believe  that  the  re- 
sult of  this  educational  work  in  Philadelphia 
will  be  as  gratifying  as  was  that  of  the  water 
waste  prevention  crusade  which  was  conducted 
in  New  York  City.  The  cost  of  conducting 
such  a  campaign  ot  education  is  small  when 
compared  to  the  value  of  the  water  saved  by 
waste  curtailment.  Moreover  any  movement 
which  serves  to  strengthen  the  sense  of  part 
nership  on  the  part  of  the  people  in  the  own- 
ership and  management  of  any  of  their  great 
utilities  fosters  a  wholesome  community  spirit. 
Many  other  American  cities  will  do  well  to 
imitate  the  present  movement  in  Philadelphia. 


GENERAL    ARTICLES 


Methods  of  Providing  for  and  Record- 
ing Depreciation. 

II. 
In  the  preceding  article  on  depreciation, 
published  in  Engineering  &  Co.mtr.\cting 
Oct.  '23,  1912,,  the  subject  was  handled  inso- 
far as  it  relates  to  the  life  of  parts  of  a 
public  utility  and  to  the  composite  life  of 
the  utility.  The  present  article  discusses  the 
various  methods  of  providing  for  and  re- 
cording depreciation,  with  special  reference 
to  the  practice  of  the  Wisconsin  Railroad 
Commission.  The  matter  here  given  is  taken 
from  the  paper  on  Depreciation  read  by  Mr. 
Halford  Erickson,  member  of  the  Wiscon- 
sin Commission,  before  the  Central  States 
Water    Works    .-Association. 

METHODS     OF     PROVIDING     FOR     DEPRECIATION. 

In  discussing  the  methods  of  providing  for 
depreciation  or  of  financing  the  same  it  is 
important  to  obtain  as  clear  an  idea  as  pos- 
sible of  the  relations  that  obtain  between  re- 
pairs and  minor  renewals  on  the  one  hand 
and  depreciation,  or  all  other  renewals,  on 
the  other.  To  point  out  clearly  just  where 
the  line  should  be  drawn  between  such  re- 
newals which  are  usually  classed  as  repairs 
and  those  renewals  which  are  ordinarily 
classed  as  depreciation,  is  an  e.xceedingly  dif- 
ficult task. 

In  actual  practice  this  line  also  appears  to 
be  very  loosely  drawn.  Larger  corporations 
such  as  railways  with   thousands  of  miles  of 


lines,  and  such  as  industrial  enterprises  with 
many  plants,  often  appear  to  get  along  very 
well  with  repair  or  maintenance  accounts 
alone.  Their  business  is  so  extensive  that 
renewals  as  they  occur  can  be  charged  to 
repairs  without  seriously  disturbing  their  net 
earnings.  Owing  to  the  very  extent  of  their 
property  their  renewal  requirements  arc  also 
likely  to  be  fairly  regular  from  year  to  year. 
Such  methods,  however,  while  they  may  be 
adequate  for  operating  purposes,  fall  short 
of  keeping  the  investment  intact.  Under  it 
no  provisions  are  made  for  depreciation  be- 
fore the   units  are   renewed. 


Other  companies  again,  while  they  have 
charged  all  renewals,  so  far  made,  direct  to 
the  repair  and  maintenance  accounts  in  the 
operating  expenses,  have  also  besides  this  set 
aside  something  for  other  losses,  probably  of 
a  contingent  nature.  There  are  also  some 
who  restrict  repair  charges  to  the  regular 
outlays  for  minor  renewals  and  upkeep,  and 
who  charge  the  more  important  renewals  to 
the  depreciation  account.  Many  limit  re- 
pairs to  the  renewal  of  parts  which  last  only 
about  one  year,  and  charge  depreciation  with 
all  other  renewals.  Others,  again,  charge  all 
renewals   to   depreciation   and    at   the    end   of 


TABLE   I.— STRAIGHT    LINE  METHOD. 


Class.  Life. 

A  5 

B  S 

C  10 

D  12 

E  15 

F  l(i 

G  20 

H  25 

I  50 

J  60 

K  75 


12  per  cent  overhead 


Cost  of  repro- 

Scrap 

Cost  new 

duction,  new. 

value. 

less  scrap. 

$       210 

i        210 

7,124 

$        14 

7,110 

17,361 

153 

17,208 

26,272 

26,272 

143,470 

11,920 

131,550 

65,632 

33,374 

32,258 

113,336 

9,239 

104,097 

43,747 

7,631 

36,116 

14,337 

14,337 

1.155 

1.165 

21,920 

21,920 

$454,574 

$62,331 

S392.243 
47,069 

s 

—  =  N  = 
V 
Formula: 


392,243 


$439,312 


Annual 

Annual  amount 

per  cent  of  required  to  cover 

depreciation. 

depreciation. 

20.00 

$        42 

12.50 

8S9 

10.00 

1,721 

8.33 

2,188 

6.67 

8,774 

6.25 

2,01o 

5.00 

5,205 

4.00 

1,445 

2.00 

287 

1.67 

19 

1.33 

292 

$22,878 

2.745 

■  =  17.15  years. 


$25,623 


22.878 
S  =  Total  cost  new  less  scrap;  V  =  Total  annual  fund; 


N  =  Life. 
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TABLE   i  I. —SINKING  FUND   METHOD.   2    PER  CENT. 


Class.  Life. 

A   5 

B    S 

C    10 

D   12 

E    15 

F    16 

G    20 

H   25 

£    50 

J    60 

K  75 


12  per  cent  overhead. 


Cost  of  repro- 
duction, new. 
t        210 

7,124 
17,361 
26,272 

143,470 
65,632 

113,336 

43, ,47 

14,337 

1.165 

21,920 

454,574 


Scrap 
value. 
$  0 

14 

153 

0 

11,920 

33,374 

9,239 

7,631 

0 

0 

0 

$52,331 


Ccst  new, 

less  scrap. 

t        210 

7,110 
17,208 
26,272 

131,550 
32,258 

104,097 

36,116 

14.337 

1.165 

21,920 


Annual  per 

cent  reserved 

on  2  per 

cent  basis. 

19.21 

11.65 

9.13 

7.46 

5.78 

5.36 

4,12 

3.12 

1.18 

.88 

.58 


$392,243 
47,069 


$439,312 
19.454 

• —    .04959  =  17.16  years. 

392.243 

.02 

Formula:  .04959  = 

(1,02)°— 1 


Annual 

fund. 

$        40 

828 

1.571 

1.960 

7.604 

1.729 

4.2S9 

1,127 

169 

10 

127 

$19,454 
2,334 

$21,788 


the  year,  for  the  purposes  of  their  reports, 
separate  out  such  items  as  in  their  judgment 
constitute  repairs,  and  transfer  the  same  to 
the  repair  accounts  through  the  required  en- 
tries. Companies  are  also  encountered  who 
charge  the  depreciation  accounts  with  the  re- 
newal of  entire  units  only,  while  the  re- 
newals of  parts  of  such  units  go  into  the  re- 
pair accounts.  In  waterworks,  under  this 
method,  the  replacement  of  boiler  tubes 
would  be  classed  as  repairs,  while  the  re- 
placement of  the  entire  boiler  w'ould  be 
classed  as  depreciation.  Similarly,  the  renew- 
als of  valves,  pistons,  etc.,  on  engines  would 
be  designated  as  repairs,  and  the  replace- 
ment of  the  engine  itself  would  be  classed 
as   a  depreciation   charge. 

In  actual  practice,  the  determination  as  to 
how  these  charges  should  be  divided  as  be- 
tween repairs  and  depreciation,  is  usually  left 
to  the  judgment  of  some  one  in  either  the 
accounting  or  in  the  operating  department. 
This  may  be  illustrated  by  the  practice  of 
one  company  which  on  the  whole  appears  to 
make  ample  allowance  for  both  the  minor 
and  the  more  important  renewals.  In  this 
case  the  distinction  between  repair  and  de- 
preciation charges  is  largely  determined  by 
office  routine  or  by  the  size  of  the  job.  Re- 
newals which  are  comparatively  small  are 
charged  directly  to  repairs  or  maintenance. 
Renewals  which  assume  substantial  propor- 
tions are,  upon  approval  of  someone  in  au- 
thority, charged  to  depreciation. 

In  the  classification  of  accounts  promul- 
gated for  public  utilities  by  the  Wisconsin 
commission,  it  is  in  a  general  way  pro- 
vided that  the  losses  in  value  of  all  tangible 
property  whcih  lasts  one  or  more  years  shall, 
in  equal  monthly  payments,  be  charged  to 
the  depreciation  account.  This  leaves  renew- 
als of  property  lasting  less  than  one  year  and 
all  hand  and  portable  tools  without  regard  to 
their  life,  to  be  covered  by  the  repair  or 
maintenance  accounts.  This  classification  al- 
so provides  that  when  the  cost  of  the  units 
renewed  is  greater  than  its  original  cost  this 
excess  shall  be  charged  to  the  construction 
accounts. 

These  provisions  in  the  Wisconsin  Classifi- 
cation  of  Accounts  are  substantially  adhered 


to  by  many  of  the  plants  in  the  state,  but 
there  are  some  among  them  who  for  one 
reason  or  another  prefer  some  other  division 
between  repairs  and  depreciation  than  that 
given  in  the  classification.  Others  again  dis- 
like changes,  and  are  not  as  ready  as  they 
might  be  to  readjust  themselves  to  more  mod- 
ern methods.  Smaller  plants  are  not  always 
in  position  where  they  feel  it  is  convenient 
for  them  to  keep  their  records  in  the  manner 
they  should  be  kept.  There  are  also  some 
whose  earnings  are  not  large  enough  to  cover 
operating  expenses,  interest  on  the  bonds,  and 
leave  a  surplus  for  depreciation,  and  which 
are  so  situated  that  under  existing  conditions 
they  cannot  be  made  to  earn  enough  for  this 
purpose.  Conditions  of  this  nature  cannot 
be  entirely  disregarded.  While  the  commis- 
sion is  doing  its  best  to  bring  about  the  adop- 
tion of  records  that  are  as  simple  and  easily 
kept,  as  simple,  in  fact,  as  they  can  be  made 
without  eliminating  the  essential  features 
which  make  records  necessary,  it  has  endeav- 
ored to  do  so  in  such  a  way  as  not  to  un- 
duly embarrass  anyone.  Even  public  utilities 
are  sometimes  a  little  slow  in  realizing  that 
proper  systems  are  in  the  long  run  the  most 
economical. 

But  no  matter  just  how  depreciation  is  pro- 
vided for,  the  renewals  themselves,  outside  of 
repairs,  occur,  as  stated,  at  such  irregular  in- 
tervals that  it  is  necessary,  in  order  to  avoid 
serious  fluctuations  in  the  net  earnings,  to 
make  regular  monthly  or  yearly  charges  for 
the  same  to  operating  expenses.  During  some 
months  or  years,  for  instance,  extensive  re- 
placements may  be  required.  During  other 
months  and  years,  again,  and  even  for  sev- 
eral years,  none  at  all  may  be  needed.  All 
months  and  all  years,  however,  have  in  a 
sense  contributed  towards  the  depreciation 
that  has  taken  place  in  the  property.  Under 
such  circumstances  it  is  undoubtedly  more 
equitable  to  distribute  depreciation  in  more 
equal  annual  charges  during  the  life  of  the 
property  than  to  charge  the  cost  of  the  re- 
newals to  the  expenses  for  the  month  or  year 
in   which  they   were  made. 

Four  methods  of  providing  for  deprecia- 
tion and  of  equalizing  it  as  between  the  var- 
ious   years    in    the    period    covered    are   often 


TABLE   III.- 

-SINKING  FUND 

METHOD,  4 

PER   CENT. 

Class. 

A    

B   

C    

D   

E   

F 

Life. 

5 

8 

10 

12 

15 

...     16 

Cost  of  repro- 
duction, new 
$        210 
7,124 
17,361 
26,272 
143,470 
65,632 
113,336 
43.747 
14,337 
1,135 
21,920 

Scrap 

value. 

$          0 

14 

153 

n 

11,920 

33,374 

9.239 

7,o31 

0 

0 

0 

Cost  new, 

less  scrap. 

$        210 

7,110 

17,208 

26,272 

131,550 

32,258 

104,097 

36,116 

14,337 

1,165 

21,920 

Annual  per 
cent  reserved 
on  4  per 
cent  basis. 
18.46 
10.85 
8.33 
6.6,-. 
4.99 
4.58 
3.36 
2.40 
.65 
.42 
.22 

.Annual 

fund. 

$        39 

771 

1,433 

1,747 

6,564 

1  478 

G    

H  

I    

20 

25 

50 

3,49S 

867 

93 

J    

K  

60 

75 

5 
48 

$454,574 

$62,331 

$392,243 
47,069 

$16,543 
1  985 

16,J 

392, 

Formula: 

43 

=  .04217 

243 

=  1 
.04 

$439,312 
7.01   years. 

$18,528 

(1.04)° 

-1 

TABLE  IV.— DIMINISHING  VALUE  METHOD. 

Depreciation 

Value  at  at  10.92  per 

beginning  cent  of  dimln- 

Year.                                      of  year.  Ishlng  value. 

1    $454,574  $49,639 

2    404,935  44,219 

3    360,716  39.390 

4    321,326  35,089 

5    286,237  31,257 

6    254,980  27,844 

7    227,136  24,803 

8    203,333  22,095 

9    180,238  19,682 

10    160.556  17.533 

11    143.023  15,618 

12    127,405  13.913 

13    113.492  12.393 

14    101,099  11.040 

15    90.059  9.834 

16    80,225  8,761 

17    71,464  7,804 

18    o3,660  1,043 

18.15  residual  value....      62,617«  

$391,957 
Formula: 

'fvl 

r  =-  1  -  -»/?7^;  •"  =  rate;  n  =  life;  V,  =  cost  now; 
Vj  =  scrap  value. 

,    "/kalT  I-OS     62,331=4.79470 

^454. 574  Log  454,574  =  5.65760 

9.13710—10 
9.13710  —  10 

. —  9.94978  —  10  =  .8908 

17.15 
r  =   1  —  .8908  =  .1092,  or  10.92  per  cent. 

•Owing  to  the  elimination  of  fractions  the  bal- 
ance does  not  exactly  correspond  with  the  as- 
sumed residual  value. 

suggested.  These  methods  are:  The  Straight 
line,  the  Sinking  fund,  the  Diminishing  value 
and  the  .-Xnnuity  Methods.  The  first  two  in 
order  of  these  methods  seem  to  be  the  ones 
that  are  most  generally  employed  in  this 
country.  The  last  two,  or  the  diminishing 
value  and  the  annuity  methods,  are  mostly 
suggested  by  English  writers  upon  this  sub- 
ject. Thev  have  also  been  quite  fully  ex- 
plained by'  Prof.  H.  R.  Hatfield  in  his  book 
on   accounting. 

These  methods  are  of  the  greatest  impor- 
'ance  in  this  connection  and  will  therefore 
be  more  fully  explained.  In  order  to  illus- 
trate the  results  obtained  in  actual  practice 
under  each  one  of  these  methods  they  have 
also  been  applied  to  the  depreciable  property 
of  the  electric  lighting  and  power  plant,  the 
composite  life  of  w^hich  was  shown  in  Ta- 
ble in  and  IV  of  the  preceding  article.  The 
electric  plant  was  selected  for  this  purpose 
because  its  life  is  short  and  the  calculations 
therefore  comparatively  few.  The  results  are 
given  in  this  article  in  Table  I  to  VI,  inclu- 
sive. They  show  among  other  things  the 
amounts  that  must  be  set  aside  annually  from 
earnings  under  each  of  these  methods  to 
cover  the  depreciation  charges.  They  show 
this  for  the  property  in  each  life  group  as 
well  as  for  all  the  groups  or  the  plant  as  a 
whole.  It  will  be  noticed  that  the  so-called 
overhead  charges  in  construction  were  ex- 
cluded from  the  costs  upon  which  the  de- 
l>reciation  charges  were  figured.  This-  was 
done  more  as  a  matter  of  convenience  in 
the  calculations  than  because  some  at  least 
of  these  overhead  costs  arc  not  proper  items 
til  be  covered  by  depreciation  allowances. 
The  formula  used  in  the  calculations  in  each 
case  is  also  given  in  the  respective  tables. 

In  order  to  shed  furiher  light  on  these 
methods  and  enable  some  conclusion  to  be 
drawn  as  to  their  respective  advantages  or 
disadvantages,  tables  have  been  worked  out 
and  included  herein  which  show  for  each 
method,  for  the  period  given,  the  respective 
amounts  placed  in  the  depreciation  reserve 
to  cover  depreciation,  and  withdrawn  there- 
frcm  to  cover  the  cost  of  renewing  discaided 
property,  together  with  the  cumulative  bal- 
ances on  hand  in  the  reserve.  In  these  cal- 
culations it  has  been  assumed  that  each  part 
of  the  plant  is  to  be  renewed  at  the  end  of 
its  estimated  life,  and  that  the  life  of  the 
plant  is  therefore  perpetual.  It  has  further 
Iccn  assumed  that  the  amount  set  aside  from 
year  to  year  remains  the  same,  and  that  there 
are  no  changes  in  the  cost  of  the  property. 
The  computations  in  (he  tables  cover  a  pe- 
riod of  7.5  years,  which  period  corresponds 
to    the    life    of    that    group    of   the    property 
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TABLE  v.— .\NNI'ITY   METHOD. 

Cost  price  arns^ 

or  balance  ,i„nr?rfn 

at  begin-  Cost                      Gross  ,•    '^^,L,. 

Year.                       ning  of                Interest.  price  plus         depreciation  ,  l°"i^,i^.^=f 

each  year.         1 6  per  cent.)  interest.               charge.               I'f'i'??^-  '^^^.'V.H'lfi^'- 

1      J.154.574                  $27,274  5481,848                  $41,005                  ^**^'^i?  *  ii'Ltl 

2      4401843                    26,451  467,294                      41,005                    fJS'^Si)  14,554 

3      426,289                    25,577  451,866                       11,005                    ^i'''?H  7c'g-? 

4     410,861                  24,652  435,513                    41,005                  '3*'52S  }Hii 

5     394.508                  23,670  418,178                    41,005                  >*77,17u  i'Ail 

«     377,173                   22,630  399,803                     41,005                  3oS,i98  }biJS 

7      358,799                    21.528  380,326                      11,005                    ^39,321  19.4,  i 

8     339,328                  20,359  359,650                    41,005                  318,675  20,646 

9      318,675                    19,121  337,796                      41,005                    296,l91  Jl,884 

10      295,791                    17.807  314,598                      41,005                    2/3,593  2o.l9S 

11     273,593                   16,416  290,009                     41,005                  249,004  ri-ilt 

12      249,004                    14,940  263,944                      41,005                    222,939  26,065 

13      222.939                    13,376  236,315                      41,005                    195,310  ?A'°Is 

14     195.310                  11,719  207,029                     41,005                  166,024  s?'??? 

16      166,024                      9,961  175,985                      41,005                    134,980  31,044 

16     134,980                    S,099  143,079                     41,005                   K'S.OM  32,906 

17     102,074                    6,124  108,198                     41,005                    67,193  34,881 

17.15     67,193                        605  67.79S                      6,151                    61,647  „„i-^i\i 

»61,647                     703,236                    392,92. 

Formula: 

R°  — 1 

D  =  Vi.R'  —  Vi  -; 

R—l 

D  =  depreciation;  V,    =   cost  new;   V»  =  scrap  value;  R  =  1  plus  rate  of  interest;  N  =  average 
Ute. 

(1.06)1'-"^  — 1  1.717  „  „ 

D  =  454,574  (1.06)»":i=  —  62,331  H- =  1,235,078  —  62,331  -. =1,172,(47  -^  28.6  = 

(1.05)— 1  .06 
41.005. 

•Owing  to  eliminalioii   of   fractions  the  balance    does    not    exactly    correspond    with    assumed 
residual  value. 

TABLE    VT.— GOIVIPARISON    OF    ANNUAL,  RESERVES,    OR    FUNDS,    SET    ASIDE    TO    COVER 
DEPRECI.\TION  UNDER  STRAIGHT  LINE,    SINKING    FUND,    DIMINISHING 
VALUE   AND    ANNUITY    MEHTODS. 

Annuity 

Straight                     2  per  cent  4  per  cent               Diminishing            (gross  charge 

Year.                          line.                       sinking  fund.  sinking  fund.                     value.                 less  interest.) 

1     $22,878                          $19,454  $16,543                          $49,639  $13,731 

2     22,878                              19,843  17,205                              44,219  14,554 

■3     22,878                            20,240  17,893                            39,390  15.428 

4     22.878                              20,645  18,609                              35,089  16.353 

5     22,878                            21,057  19.352                            31,257  17,335 

«     22,878                            21,479  20,126                            27,844  18,375 

7     22,878                            21,909  20,932                            24.803  19.477 

i     22,878                            22,347  21,769                            22,095  20.646 

»     22,878                            22,794  22,641                            19,682  21.884 

1«     22,878                            23.249  23,545                            17,533  23,198 

11     22,878                            23,712  24,487                            15,618  24,589 

12     22.878                            24,189  25,468                            13,913  26,065 

Ig     82.878                            24.672  26.485                            12.393  27.629 

14 22.878                            25,166  27,546                            11,040  29,286 

15     '. ..     22,878                            25,670  28.647                              9,834  31.044 

It     22,878                            26.183  29.792                              8.761  32,906 

17     22,878                            26,707  30,985                              7,804  34.SS1 

17.15     3,431                               •3,112  tl65                                1,043  o,54o 

Totals $392,357                        $392,428  $392,190                        $391,957  $392,927 

*  .16  year,     t  -01   year. 


which  has  the  longest  life.  This  period  was 
chosen  in  order  to  show  the  condition  of 
the  reserve  account  up  to  the  time  when  all 
the  property  had  been  renewed  at  least  once. 
.See  Tables  VII  to  XII,  inclusive. 

Before  these  methods  are  further  explained 
and  illustrated  it  should  be  pointed  out  that 
the  cost  new  of  the  depreciable  property  of 
the  electric  plant  in  question  amounts  to 
$454,574;  that  the  scrap  value  of  the  same 
foots  up  to  $62.33]  ;  and  that  the  balance  be- 
tween this  cost  new  and  scrap  value  is  $392,- 
243,  as  given  in  Table  III  and  IV  of  Article 
I,  Engineering  &  Contr.'^cting,  Oct.  23,  1912, 
p.  449.     This  balance   represents  the  total  de- 


preciation, or  the  cost  of  the  renewals  that 
nuist  be  provided  for  during  the  composite 
life  of  the  plant  in  order  to  keep  the  invest- 
ment intact.  As  this  composite  life  of  the 
plant  as  a  whole  is  about  17.15  years,  the  av- 
erage amount  per  year  is  about  $22,878. 

It  should  also  be  explained  that  with  an 
.innual  requirement  for  depreciation  of 
$22,878.  the  total  requirements  for  75  years 
would  amount  to  $1,715,850.  The  cost  of  the 
renewals  actually  made  during  this  period 
amount  to  $1,.580',071,  or  to  $185,779  less  than 
the  amoimt  thus  set  aside  for  this  purpose 
on  the  above  basis.  This  difference  repre- 
sents such  depreciation  as  has  taken  place  in 


TABLE    VII.— RELATION    OF    DEPRECIATION   CHARGES     TO     DEPRECIATION 
STRAIGHT  LINE  BASIS,  HYPOTHETICAL  3LECTRIC  PLANT. 

Credit 

Period    from—  Charge.  Credit.  balance. 

1st   to     5th   year   inclusive $           210  $    114,390  $    114,180 

6th  to     8th  year  inclusive 7,110  68,634  61,524 

9th   to  10th  year  inclusive 17,418  45,756  2S,33S 

11th  to   12th  year  inclusive 26,272  45,756  19,484 

13th   to   15th  year  inclusive 131,760  68,634  63,126* 

16th    to  16th  year  inclusive 39.368  22,878  16,490* 

17th  to  20th  year  inclusive 121,515  91.512  30,003* 

21st    to  24th   year  inclusive 33,382  91,512  58,130 

25th   to  25th  year  inclusive 36,326  22,S7S  13  448* 

26th  to  30th  year  inclusive 148,968  114,390  34!578* 

31st  to  32nd   year  inclusive '      39,368  45,756  0.388 

33rd    to  35th  year  inclusive 210  OS. 634  68  4''4 

36th  to   36th   year  inclusive 28,272  22,878  3'394* 

37th  to  40th  year  inchi.sive 128,625  91,512  3t'i]3* 

41st    to  45th   year  inclusive 131,760  114,390  17!370» 

46th  to  4Sth  year  inclusive 65.640  68,634  2^994 

49th  to  50th  year  inclusive 57,871  45,756  12'il5» 

51st    to  55th  year  inclusive 210  114,390  114  ISO 

56th   to  56th   year  inclusive 7,110  22,878  15'76S 

57th  to  60th  year  inclusive 280,502  91,512  ISS'990* 

61st    to  o4th   year  inclusive 39.368  91,512  52144 

65th   to  65th  year  inclusive 21«  22,S7S  22'66S 

66th  to  70th  year  inclusive 17,418  114,390  96!97'' 

71st  to  72nd  year  inclusive 33,382  45,756  12374 

73rd   to  75th   year  inclusive 189,796  68,634  121462* 

$1,580,071  $1,715,850  $    135,779 

*D2ficits. 


RESERVE- 

Cumulative 
balance. 
$  114.180 
175,704 
204,042 
223,526 
160,400 
143,910 
113.907 
172,037 
158,589 
124,011 
130,399 
198,823 
195,429 
158.316 
140,946 
143,940 
131,825 
246,005 
261,773 
72.783 
124,927 
147,695 
244,507 
256,941 
135,779 


the  property  in  use,  tlie  life  of  which  has  not 
as  yet  expired.  In  other  words,  this  balance 
of  $135,779  is  fnr  depreciation  that  has  ac- 
crued but  which  will  not  have  to  be  met  un- 
til the  property  involved  has  to  be  replaced 
The  sum  of  $1,580,07],  which  was  thus  given 
as  the  cost  of  the  renewals  actually  made 
durmg  the  period,  remains  the  same  regard- 
less of  the  methods  under  which  depreciation 
is  provided  for  or  linanced.  The  credits  to 
the  depreciation  reserve,  however,  or  the  to* 
tal  amounts  that  have  tlius  been  set  aside  for 
depreciation,  vary  with  the  methods  thus  em- 
ployed. This  is  therefore  also  true  of  the 
balance  for  accrued  depreciation.  Thus  un- 
der a  2  per  cent  sinking  fund  basis  the  cred- 
its to  this  reserve  would  amount  to  $1,701,- 
891,  or  to  $121,820  in  excess  of  the  actual 
renewals;  while  under  a  4  per  cent  sinking 
fund  basis  the  credits  would  foot  up  to  $1,- 
1598,760,  and  the  balance  to  $118,689.  For 
the  diminishin,!;  value  method  the  credits 
would  be  $1,815,897,  and  the  balance  $235,826- 
For  the  annuity  method  the  credits  would  be 
$1,664,777,  and  the  balance  for  accrued  de- 
preciation $84,706.  While  the  total  allow- 
ances for  depreciation  thus  exceed  the  total 
cost  of  the  actual  renewals  during  the  pe- 
riod, tlterc  arc  many  individual  years  there 
in  when  the  former  are  the  greatest. 

Under  the  straight  line  method,  the  amount 
that  should  be  set  aside  annually  to  cover 
depreciation  is  obtained  liy  dividing  the  bal- 
ance between  the  cost  new  of  the  property 
and  its  scrap  value  by  its  estimated  life.  As 
in  this  case  this  balance,  as  stated,  was  $392. 
243,  and  the  composite  life  of  the  plant  17.1." 
years,  the  annual  amount  to  be  set  aside  for 
depreciation  is  $22,878.  These  facts  arc  il- 
lustrated in  Table  I  of  this  article.  This 
table  also  show's  that  the  annual  rate  of  de- 
preciation varies  from  15  per  cent  for  the 
property  in  the  5-year  group  to  1.33  per  cent 
for  the  property  in  the  7.5-year  group.  The 
average  rate  for  all  of  these  groups  is  5,830. 
on  the  depreciable  amount. 

The  straight  line  method  is  much  more 
simple  and  direct  than  any  of  the  other 
methods.  It  is  advocated  by  the  Interstate 
Commerce  Commission,  and  for  certain  pur- 
poses also  by  the  Wisconsin  and  other  state 
commissions. 

Under  the  sinking  fund  method,  it  is  as 
sumed  that  the  amounts  set  aside  for  de- 
preciation are  invested  or  used  at  compound 
interest,  and  that  the  interest  so  obtained  also 
goes  into  the  depreciation  reserve.  Since  in 
this  case  the  interest  on  the  sum  thus  set 
aside  as  well  as  these  sums  themselves, 
becomes  a  part  of  the  fund,  it  necessarily 
follows  that  the  latter  need  not  be  as  large 
as  would  be  the  case  if  no  interest  was  al- 
lowed thereon.  On  a  2  per  cent  sinking 
fund  basis  the  amount  that  must  be  annually 
charged  to  operating  expenses  for  deprecia- 
tion is  $19,454,  or  alwut  4.96  per  cent  on  the 
property.  On  a  4  per  cent  sinking  fund  basis, 
the  amount  so  set  aside  and  charged  to  ex- 
penses is  $16,543.  or  about  4.20  per  cent  on 
the  property.  When  the  interest  on  balances 
from  this  time  on  also  is  included,  it  is 
found  that  the  amounts  placed  in  the  fund 
gradually  increase.  With  compound  interest 
at  2  per  cent,  the  annual  allowance  increases 
from  $19,454  for  the  first  year,  to  $23,249,  for 
the  10th  year,  and  $26,707  for  the  17th  year, 
and  that  at  4  per  cent  compound  interest, 
the  annual  allowance  increases  from  $16,543 
for  the  fir<«*  year,  to  $23,.545  for  the  10th  and 
$30,985  for  the  17th  year.  When  both  the 
principal  and  the  interest  allowances  are  thus 
considered,  the  total  amounts  thus  set  aside 
for  depreciation  will  be  found  to  be  consid- 
erably higher  than  when  the  former  alone  i<w 
considered.     See  Tables   II-VI. 

It  is  seen  from  these  figures  that  under 
this  method  the  estimated  depreciation  or  the 
provisions  therefor,  are  lowest  at  first,  and 
are  then  t^radually  increasing  from  year  to 
year.  This  is  also  as  a  rule  the  course  that 
is  followed  by  the  earnings  of  public  utilities 
It  is  further  held  that  it  is  in  accord  with 
the  course  of  actual  depreciation  from  the 
point  of  view  of  the  service  value  of  the 
property,     As   a    part    of   the   provisions    for 
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TABLE   VIII.— RELATION   OF  DEPRECIATION  CHARGING  DEPRECIATION  RESERVE.— - 
PER  CENT  SINKING  Fl'ND  BASIS,    HYPOTHETICAL  ELECTRIC  PLANT. 

Credit  Cumulative 

Period   from—  Charge.  Credit.  balance.  balance. 

1st   to     .".th   vear  inclusive .?           210  $    101,239  $    101,029  S    101,029 

5th  to     Sth  vear  inclusive 7,110  65,735  58,625  159,654 

9th  to  10th  year  inclusive 17,41S  46,043  28,625  188,279 

11th  to  12th   vear  inclusive 2C,272  47,901  21,629  209,908 

13th  to  15th  year  inclusive i:u,760  75,508  56.252'  1.13, 65C 

16th  to  16th  vear  inclusive 39,368  26,183  13,185'  140,471 

17th  to  20th  year  inclusive 121,515  .S6,244  35,271'  105,200 

21st    to  2tth  vear  inclusive 33.382  85,090  51,708  156,908 

25th  to  25th  year  inclusive ::o,32C  22,347  13.979'  142,949 

26th   to  30th  vear  inclusive 148,968  118,616  30,352*  U2,577 

31st  to  32nd   vear  inclusive :i9,:iG.s  50,836  11,468  124,045 

33rd  to  35th  vear  inclusive 210  72,344  72,134  196,179 

36th  to  36th  vear  inclusive 26,272  19,843  6.429'  189,750 

37th  to  40th  vear  inclusive 12S.G2.".  83,421  45,204'  144,540 

41st    to  45th  vear  inclusive 131. 76U  114,011  17.749'  126.797 

46th  to  4Sth  year  inclusive 65.640  74,027  8,387  135,184 

49th  to  50th  vear  Inclusive 57,871  51,853  6,018'  129.166 

51st    to  55th  vear  inclusive 210  106,889  106,679  235.845 

56th  to  o6th  year  inclusive 7,110  21,057  13,947  249,792 

57th   to  60th  vear  inclusive 280.502  88,529  191,973'  57,819 

■61st    to  64th  year  inclusive 39,368  95,822  56,454  114.273 

65th  to  65th  vear  inclusive 210  25,166  24.956  139,329 

•€Gth  to   70th  year  inclusive 17,418  117,857  100,439  239,668 

71st  to  72nd  year  inclusive 33,382  40,885  7,503  247,171 

T3rd  to  75th  year  inclusive 189,796  64,445  125.351'  121,820 

$1,580,071  $1,701,891  $    121,820                      

'Deficits. 

TABLE  IX.— RELATION  OF  DEPRECIATION  CHARGES  TO  DEPRECIATION  RESERVE.— 4 
PER  CENT  SINKING  FUND  BASIS.  HYPOTHETICAL  ELECTRIC  PLANT. 

Credit  Cumulative 

Period   from—  Charge.  Credit.  balance.  balance. 

1st    to     Sth  vear  inclusive $           210  $      89,602  $      89,392  i      89,392 

bth  to     Sth  vear  inclusive 7.110  62,827  55,717  145,109 

Sth  to  10th  year  inclusive 17,418  46,186  28,768  173,877 

nth  to  12th  vear  inclusive 26.272  49,955  23,683  197,560 

13th  to  15th  year  inclusive 131,760  82,678  49,082*  148.47S 

16th  to  16th  vear  inclusive 39,368  29,792  9,576*  138,902 

17th  to  20th  year  inclusive 121,515  82,626  38,889'  100,013 

21st    to  24th  vear  inclusive 33.382  79,019  45,637  145,650 

25th  to  25th  vear  inclusive 36,326  21.769  14,557*  131,093 

26th  to  30th  vear  inclusive 148,968  122.626  26.342*  104,751 

21st  to  32nd  year  inclusive 39,368  56,193  16,825  121,576 

33rd  to  35th   year  inclusive 210  77,320  77,110  198,686 

36th  to  36th  year  inclusive 26.272  17.205  9,067'  189,619 

37th  to  40th  year  inclusive 128.1525  75.980  52.645'  136,974 

41st    to  45th  vear  inclusive 131,760  113,374  18.386'  118.588 

■16th  to  48th  vear  inclusive (i5.i;40  79.499  13,859  132,447 

49th  to  50th  vear  inclusive 57,871  58,439  568  133,015 

51st    to  55th  vear  inclusive 210  101,235  101,025  234.040 

56th  to  56th  year  inclusive 7,110  19,352  12.242  246,282 

57th  to  GOth  vear  inclusive -SO. 502  85.468  195,034'  51,348 

61st    to  64th  year  inclusive 39,368  99.985  60.617  111.8G5 

65th  to  65th  year  inclusive 210  27.546  27,336  139,201 

66th  to  70th  year  inclusive 17.418  123,172  105,754  244,955 

71st  to  72nd  vear  inclusive 33.382  36.502  3.120  248,075 

73rd  to  75th  year  inclusive 189,796  C0,410  129,386'  118,689 

$1,580,071        '         $1,698,760  $    118,689                      

•Deficits. 


depreciation  is  made  up  of  interest  allow- 
ances on  the  balances  in  the  depreciation 
fund,  it  also  follows  that,  under  this  method, 
the  direct  charges  to  operating  expenses  for 
this  purpose  are  correspondingly  lower. 
These  facts  tend  to  place  this  method  in 
rather  favorable  light.  It  is  also  used  by  the 
Wisconsin  Commission,  when  it  seems  to  be 
the  method  that  is  best  suited  to  the  con- 
ditions. 

Under  the  diminishing  value  method,  a 
certain  percentage  is  determined  which  is 
first  applied  to  the  total  cost-value  for  the 
first  year.  The  depreciation  allowance  thus 
obtained  is  then  deducted  from  the  original 
cost-value   of   the   property.     The   same   per- 


centage is  then  applied  to  this  reduced  value 
the  second  year,  and  to  the  diminishing  val- 
ues for  each  year  thereafter  until  the  end  of 
the  estimated  life  of  the  plant,  when  the 
balance  remaining  should  agree  with  the 
scrap  value  of  the  property.  In  this  way.  the 
base  to  which  depreciation  is  applied  during 
this  period  is  continually  diminishing  and  the 
annual  depreciation  allowance  is  constantly 
decreasing. 

Under  this  method,  the  rate  for  deprecia- 
tion is  high,  amounting  for  the  plant  in  ques- 
tion here,  to  10.92  per  cent.  This  high  rate, 
which  helps  to  make  the  charges  high  at 
first,  is  later  on  offset  by  decreases  in  the 
amounts   to   which   it   is   applied.     Thus   it   is 


TABUE   X.— RELATION   OF  DEPRECIATION  CHARGES    TI   DEPRECIATION    RESERVE—    DI- 
MINISHING VALUE  BASIS,   HYPOTHETICAL    ELECTRIC  PLANT. 


Period  from — 
1st  to  5th  year 
6th  to  Sth  year 
nth  to  10th  year 
nth  to  12th  year 
13th  to  15th  year 
1 6th  to  16th  year 
17th  to  20th  year 
21st  to  24th  year 
25th  to  25th  year 
26th  to  30th  year 
.'list  to  32nd  year 
33rd  to  35th  year 
36th  to  36th  year 
.:7th  to  40th  year 
tlst  to  45th  vear 
46th  to  4Sth  year 
49th  to  50th  year 
51st  to  55th  year 
56th  to  56th  year 
.".7th  to  60th  year 
61st  to  64th  year 
65th  to  65th  year 
6Gth  to  70th  year 
71st  to  72nd  year 
7::rd  to  75th  year 


Charge. 

inclusive $  210 

inclusive 7,110 

inclusive 17.418 

inclusive 26,272 

inclusive 131,760 

inclusive 39,368 

inclusive 121,515 

inclusive 33.382 

inclusive 36,326 

inclusive 148,968 

inclusive 39,3G8 

inclusive 210 

inclusive 26.272 

inclusive 128,625 

inclusive 131,760 

inclusive 55,640 

inclusive 57,871 

inclusive 210 

inclusive 7,110 

inclusive 280.502 

inclusive 39,368 

inclusive 210 

inclusive 17,418 

inclusive 33,382 

inclusive 189,796 

'$1,580,071 


Credit 

Cumulative 

Credit. 

balance. 

balance. 

$    199.594. 

$    199.384 

$    199.384 

74,742 

67,632 

267.016 

37.215 

19,797 

286,81.1 

29,531 

3,2.59 

290,072 

33,267 

98,493' 

191,579 

8,761 

30,607* 

160,972 

141,052 

19,537 

180,509 

118,993 

85,611 

266.120 

22,095 

14,231* 

251,889 

79,139 

69,829' 

182,060 

20,874 

18,494* 

163,.i66 

66,204 

65,994 

229,560 

44,219 

17.947 

247,507 

133,580 

4,955 

252,462 

99,731 

32,029 

220,433 

37.346 

28,294* 

192,139 

18,595 

39,276* 

152.863 

17G.141 

175,931 

328,794 

31,257 

24,147 

352.941 

94,424 

186,078* 

166,863 

59.457 

20.089 

186.952 

11.040 

10,830 

197.782 

120.257 

102.839 

300,621 

74,479 

41,097 

341.718 

83,904 

105,892* 

235,826 

$1,815,897 


$    235.823 


found  that,  while  the  depreciation  charge  is 
$49,639  the  1st  year,  it  has  decreased  to  $44,- 
■J19  the  2nd  year,  to  $17,533  the  10th  year, 
to  $9,834  the  15th  year,  whi'e  at  the  end  of 
the  period,  it  is  wiped  out  entirely,  when  the 
scrap  value  only  remains. 

In  favor  of  the  diminishing  Talue  method, 
it  may  be  said  that  under  it,  the  charges  are 
highest  during  the  earlier  years,  when  the 
cost  of  repairs  are  the  lowest,  and  that  these 
charges  decrease  as  the  cost  of  repairs  in- 
crease. Another  argument  frequently  of- 
fered in  support  of  this  method,  is  that  dur- 
ing the  earlier  years  the  new  equipment  is 
competing  with  old  equipment  while  in  the 
latter  years,  it  is  competing  with  more  effi- 
cient machines  of  a  better  type;  for  these  and 
other  reasons  the  plant  is  better  able  to 
bear  a  heavy  depreciation  charge  in  the  ear- 
lier years  than  later  on.  The  obvious  ob- 
jections to  the  method  are  that  it  involves 
a  somewhat  complicated  mathematical  calcu- 
lation and  that  the  charges  are  heaviest  in 
the  earliest  years  of  the  life  of  a  plant,  when 
the  earnings  may  not  be  sufficient  to  care  for 
the  entire  cost  of  production.  It  would  hard- 
ly seem  to  be  a  suitable  method  for  public 
utilities   with   a  continuous  existence. 

The  annuity  method  is  based  on  the  as- 
sumption that  the  depreciation  charges  should 
be  high  enough  to  write  ofl  the  value  of  the 
property  during  its  life,  as  well  as  to  cover 
the  interest  charges  from  year  to  year,  on 
the  gradually  diminishing  value  of  this  prop- 
erty. It  is  also  based  on  the  further  assump- 
tion that  interest  is  allowed  on  the  balances 
in  the  depreciation  reserve  in  much  the  same 
way  as  under  the  sinking  fund  method.  As 
the  annual  charge  to  operating  expenses  is 
constant  or  remains  the  same  throughout  the 
period,  and  as  the  proportion  of  this  charge 
that  is  required  to  cover  the  interest  is  grad- 
ually decreasing,  it  necessarily  follows  that 
the  depreciation  charges  are  increasing 
These  increases  in  the  depreciation  charges 
represent  the  interest  that  is  allowed  on  the 
balances  in  the  depreciation  reserve.  That 
part  of  the  annual  charges  to  operating  ex- 
penses which  is  represented  by  interest  on 
the  value  of  the  property,  is  also  credited  to 
the   interest   accounts. 

When,  under  this  method,  6  per  cent  is 
allowed  for  interest  on  the  diminishing  value 
of  the  property  on  the  one  hand,  and  on 
the  balances  in  the  depreciation  reserve  on 
the  other,  it  is  found  that  the  annual  gross 
charge  to  expenses  is  $41.00.5,  of  which,  for 
the  first  year,  $27,274  represents  interest,  and 
$13,731  depreciation.  These  charges,  how- 
ever, are  gradually  changing.  For  the  10th 
year,  for  instance,  the  proportion  for  interest 
has  decreased  to  $23,108.  For  the  17th  year. 
again,  the  former  has  been  reduced  to  $6,124 
while  the  depreciation  has  been  increased  to 
$34,881.  This  method  does  not  seem  to  be 
used  by  public  utilities,  nor  is  it  adapted  for 
such  use. 

As  to  which  of  these  methods  of  provid- 
ing for  depreciation  is  the  most  economical. 
is  a  matter  that  may  be  dependent  on  the 
conditions.  .Vs  depreciation  is  an  operating 
expense,  and  enters  into  the  cost  of  the  serv- 
ices, it  would  seem  that  for  the  consumers, 
at  least,  that  method  is  the  most  advantage- 
ous, under  which  the  annual  charge  to  op- 
erating expenses  is  the  lowest,  for  the  lower 
the  cost  of  the  services,  the  lower  the  rates 
are  also  likely  to  be.  The  method  that  would 
seem  to  best  meet  this  condition  is  the  sink- 
ing fund  method  or  some  method  that  is 
based  on  similar  principles.  For  about  the 
only  way  in  which  these  charges  to  opcrntine 
expenses  can  be  reduced  is  through  such  use 
of  the  balances  in  the  fund  or  reserve  ac 
count  that   interest   may  be  obtained   thereon 

Whether  this  in  the  same  sense  also  ap- 
plies to  the  management  or  owners  of  pub- 
lic utilities,  is  doubtful.  It  is  quite  likely 
that  in  most  cases  at  least,  the  man.igenient 
would  prefer  to  charge  expenses  with  the 
full  cost  of  depreciation  on  the  straight  line 
basis,  and  to  he  allowed  to  use  the  money 
in  the  reserve  as  they  see  fit.  without  much 
of  any  restrictions  as  to  how  tbe  income 
from    thi<    use    .should    be    npplierf.      At    any 
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TABLE  XL— RELATION  OF  DEPRECIATION  CHARGES  TO  DEPRECIATION  RESERVE  AN 


Period  from— 
1st  to  5th  year 
6th  to  Sth  year 
6th  to  10th  year 
11th  to  12th  year 
13th  to  16th  year 
16th  to  16th  year 
17th  to  20th  year 
21st  to  24th  year 
25th  to  2oth  year 
26th  to  30th  year 
31st  to  32nd  year 
33rd  to  35th  year 
36th  to  36th  year 
37th  to  40th  year 
41st  to  45th  year 
46th  to  48th  year 
49th  to  50th  year 
51st  to  56th  year 
56th  to  66th  year 
57th  to  60th  year 
61st  to  64th  year 
65th  to  65th  year 
«6th  to  70th  year 
71st  to  72nd  year 
73rd   to  75th  year 


NUITT    METHOD- 


inclusive. 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive, 
inclusive. . 


-HYPOTHETICAL    ELECTRIC 

PLANT. 

Credit 

Cumulative 

Charge. 

Credit. 

balance. 

balance. 

$           210 

i      77,401 

$      77.191 

$      77,191 

7.110 

58,498 

51.388 

128,579 

17,418 

45,082 

27.664 

156,243 

26,272 

50,654 

24,382 

180,625 

131,760 

87.959 

43.801' 

136,824 

39,368 

52,906 

6.462* 

130,362 

121,515 

78,594 

42.921' 

87,441 

33,382 

71,540 

38,158 

125,599 

36.326 

20,643 

15,680' 

109.919 

148,968 
39,368 

123.365 
60,330 

25.603' 
20,962 

84,316 
105,278 

210 

81,518 

81.308 

186,583 

26,272 

14,554 

11.718' 

174.868 

128,625 

67,491 

61.134' 

113,734 

131,760 

109,794 

21,966' 

91,768 

65,640 

82,980 

17,340 

109.108 

57,871 

63,950 

6,079 

115,187 

210 

94.947 

94,737 

209.924 

7,110 

17,335 

10.225 

220,149 

280,502 

80,382 

200.120' 

20,029 

39.368 

101,481 

62,113 

82,142 

210 

29,286 

29.076 

111,218 

17,418 

127,116 

109,698 

220,916 

33.382 

31.781 

1,601* 

219,315 

189,796 

55,187 
n,6o4,777 

134,609' 

84,706 

11.580,071 

$      84,706 

•Deficits. 


TABLE  XII.— COMPARISON  OF  THE  CUMULATIVE      BALANCES 
STRAIGHT   LINE,    SINKING  FUND,   DIMINISHING     VALUE     AND 

HYPOTHETICAL  ELECTRIC  PLANT. 


AS      DETERMINED      BY 
ANNUITY     METHODS— 


end   of     5th  year. 

end   of     Sth  year. 

end  of  10th  year. 

end   of   12th  year. 

end  of  15th  year. 

end   of  16th  year. 

end  of  20th  year. 

end   of   24th  year. 

end   of   25th  year. 

end   of   30th  year. 

end  of  32nd  year. 

end   of   35th  year. 

end   of  36th  year. 

end  of   40th  year. 

end   of   45th  year. 

end   of   48th  year. 

At   end   of   oOth  year. 

At   end   of  SSth  year. 

end   of   56th  year. 

end  of  60th  year. 

end  of  64th  year. 

end   of    d5th  year. 

end   of   70th  year. 

end  of  72nd  year. . 

end   of   75th  year. 


At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 
At 


At 
At 
At 
At 
At 
At 
At 


Straight 

2  per  cent 

4  per  cent 

Diminishing 

Annuity 

line. 

sinking  fund. 

sinking  fund. 

value. 

method. 

S    114,180 

$    101.029 

%      89,392 

$    199,384 

$      77,191 

175.704 

159,654 

145.109 

267,016 

128,579 

204,042 

188,279 

173,877 

286,813 

156,243 

223,526 

209,908 

197,560 

290,072 

180.625 

160,400 

153,656 

148,478 

191,579 

136.824 

143,910 

140,471 

138,902 

160,972 

130.362 

113.907 

105,200 

100,013 

180,509 

87,441 

172,037 

155,908 

145.650 

266,120 

125,599 

158.589 

142,929 

131,093 

251,889 

109,919 

124.011 

112.577 

104,751 

182.060 

84,316 

130,399 

124,045 

121.576 

163,566 

105,278 

198,823 

190,179 

198.686 

229,560 

186,586 

195.429 

189,750 

189,619 

247,507 

174.868 

158,316 

144.546 

136,974 

252.462 

113,734 

140,946 

126.797 

118,588 

220.433 

91,768 

143,940 

135,184 

132,447 

192.139 

109.108 

131,825 

129.166 

133.015 

152.863 

115.187 

246,005 

235,845 

234.040 

328,794 

209.924 

261,773 

249.792 

246.282 

352,941 

220.149 

72.783 

57.819 

51,248 

166,863 

20.029 

124.927 

114.273 

111.865 

186,952 

82,li2 

147,695 

139,229 

139,201 

197,782 

111.218 

244,567 

239,668 

244,955 

300,621 

220,916 

256,941 

247,171 

248,075 

341,718 

219,315 

135.779 

121.820 

118.689 

235,826 

84,706 

$4,180,454 

$3,921,895 

$3,800,085 

$5,846,441 

$3,282,027 

rate,  they  probably  feel  that  they  should  not 
be  required  to  pay  a  higher  rate  of  interest 
for  such  use  of  the  balances  on  the  reserve 
account,  than  the  rate  they  would  bring  as 
savings  deposits.  That  the  use  of  these  bal- 
ances should  not  be  unduly  restricted  is  quite 
obvious.  On  the  other  hand,  fairness  also 
demands  that  the  customers  should,  to  some 
extent  at  least,  share  the  benefits  from  such 
use. 
The    facts   given    in   the    accompanying   ta- 


bles indicate  that  the  amount  set  aside  for 
depreciation,  even  when  interest  allowances 
are  included  therein,  are  somewhat  lower  un- 
der the  sinking  fund  than  under  the  straight 
line  method.  This  also  applies  to  cumulative 
balances  in  the  reserves.  While  much  de- 
pends upon  how  these  reserves  are  used,  and 
how  the  returns  from  such  use  is  treated  in 
the  records,  it  is  likely  that  these  methods 
are  the  most  economical  as  well  as  the  most 
equitable,   all   around,   under   which    deprecia- 
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tion  reserves  are  credited  with  at  least  some- 
thing for  the  use  of  its  balances,  which  in 
this  respect  depends  on  how  income  from 
interest  is  treated  in  ascertaining  the  net 
earnings. 

In  a  growing  utility  or  plant  the  offsetting 
assets  to  the  depreciation  reserve  are  quite 
likely  to  consist  of  additions  to  the  plant. 
That  is,  the  amounts  set  aside  for  deprecia- 
tion are  more  likely  to  have  been  used  for 
such  extensions  than  to  have  been  kept  on 
hand  or  to  have  been  invested  in  outside  in- 
terest bearing  securities  or  properties.  The 
use  of  depreciation  reserves  for  new  exten- 
sions to  the  plants  is  also  specifically  sanc- 
tioned by  the  Wisconsin  public  utility  law.  be- 
cause it  provides  "that  moneys  in  the  fund 
may  be  expended  in  new  construction,  exten- 
sions or  additions  to  the  property  of  such 
public  utility,  or  invested;  and  if  invested  the 
income  from  the  investment  shall  also  be 
carried  in  the  depreciation  fund.'' 

These  provisions  were  included  in  the  law 
to  meet  the  demands  of  actual  conditions. 
For  it  frequently  happens  in  practice  that 
depreciation  reserves  can  be  much  more  ad- 
vantageously used  in  connection  with  new 
extensions  than  in  almost  any  other  way.  If 
such  funds  are  placed  on  deposit  or  invested 
in  quick  assets,  they  are  not  likely  to  bring 
a  much  higher  return  than  4  per  cent.  This 
is  a  much  lower  rate  than  that  which  the 
company  is  likely  to  have  to  pay  for  addi- 
tional capital.  By  borrowing,  so  to  say.  from 
the  depreciation  fund  until  these  funds  are 
needed  for  renewals,  the  company  may  se- 
cure the  use  of  considerable  money  for  cap- 
ital purposes,  on  a  basis  that  is  advantageous 
to  itself  as  well  as  to  its  consumers. 

It  should  be  clearly  understood,  however, 
that  by  using  the  depreciation  fund  for  ex- 
tensions, the  owners  are  only  temporarily  re- 
lieved from  furnishing  the  necessary  capital 
therefor.  For  in  effect  the  money  thus  ob- 
tained from  the  depreciation  fund  has  merely 
been  borrowed,  and  like  other  loans,  should 
be  repaid.  It  must  be  restored  to  the  fund 
when  needed  therein  for  renewals.  The 
money  by  which  it  is  thus  repaid  may  have 
to  be  obtained  in  a  manner  similar  to  that 
by  which  the  capital  for  the  extensions  would 
have  had  to  be  raised  at  the  time  they  were 
made,  had  the  balance  in  the  depreciation 
reserve  not  been  available  for  temporary  use 
In  order  to  further  illustrate  the  results 
obtained  under  the  methodi;  employed  in  this 
work  by  the  Wisconsin  Commission,  Tables 
Xni  and  XTV  are  included  -which  show  for 
23  waterworks,  and  23  electric  plants,  the 
population  served,  the  cost  of  reproduction 
new  of  the  plants,  the  per  cent  condition  at 
the  time  of  appraii^al,  the  present  value  (that 
is,  the  cost  new  less  depreciation),  the  com- 
posite life  of  the  depreciable  property  of  the 
plants,  and  the  annual  rate  of  depreciation 
on  a  straight  line  basis.  The  tables  covering 
the  waterworks  show  among  other  things 
that  their  composite  life  ranged  from  37  to 
02  years,  and  that  their  rate  of  depreciation 
ranged  from  1.24  to  2.44  per  cent.  The  ta- 
bles for  the  electric  plants  show  in  a  similar 
way  that  the  composite  life  of  these  plants 
varied  from  14. GP  years  to  20.80  years,  and 
that  the  rate  of  depreciation  ranged  from 
2.35  to  6.20  per  cent,  depending  on  conditions. 

HOW    nEPRECHTION-    it.^Y    BE    RECORPEP. 

This  leads  to  the  question  of  how  depre- 
ciation is  booked  or  treated  from  an  account- 
ing point  of  view.  Depreciation  may  of 
course  be  recorded  in  more  than  one  way. 
English  and  German  accountants  favor  the 
writing  down  of  the  book  value  of  the  prop- 
erty. Under  this  method  anticipated  losses 
are  charged  to  the  depreciation  account  in  the 
operating  expenses,  or  to  the  loss  and  gain 
account,  and  credited  to  the  property  ac- 
counts. In  this  way  the  balance  in  these 
property  accounts,  from  time  to  time,  rep- 
resent the  value  of  such  property  which  has 
not  been  covered  by  allowances  for  depre- 
ciation. 

.\nother  way  is  to  create  a  depreciation  re- 
serve or  liability  account  and  place  to  its 
credit  all  allowances  that  are  made  for  the 
purpose  of  offsetting  losses  in  plant  or  prop- 
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TABLE    XIV.— DEPRECIATION    RESERVES,   WISCONSIN  ELECTRIC   UTILITIES. 
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Arith.    average 9,573 
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O  qj 

^    4> 

£ 

^ 

$342,024 

74.1 

$253,765 

478,501 

79.4 

379,825 

154,023 

77.4 

119,186 

178,6111 

S3. 7 

14!i,uSl 

75.773 

65.3 

49,484 

47.230 

80.9 

38,193 

51.480* 

74.4 

38.436* 

56,492» 

77.2 

43,593* 

37.383* 

75.7 

28,440* 

27,418 

63.1 

17,389 

35.752 

81.5 

29,152 

41,511 

80.5 

33.415 

26,142 

62.0 

16,223 

25,660 

70.S 

18,171 

21,180 

80.3 

17,015 

19,524* 

76.8 

14,965* 

11,865 

97.4 

11,557 

17,559 

85.0 

14,917 

43,158 

78.9 

349,846 

119,505 

79.9 

95,490 

80,079 

71.8 

57,501 

93,139 

70.4 

65,567 

35,804 

75.1 

26,899 

^a 

4kH   WV 

<*- 

-Si3 

o  bo  • 

— 

§c.tj 

f-SS 

59 

I.  CO'C 

ot:  <y 

>=  c 

ai-  = 

oSh 

<  = 

f-SZ 

17.91 

$16,310 

4.76 

17.15 

22,876 

4.78 

15.55 

8,883 
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■eity  value  due  to  depreciation.  The  corres- 
ponding debits  are  then  made  to  the  depre- 
ciation account  in  the  operating  expenses,  or 
to  the  loss  and  gain  account.  When  prop- 
erty has  to  be  renewed  the  cost  new  of  the 
same  less  scrap  value  is  charged  to  the  de- 
preciation reserve  and  credited  to  the  cash 
account.  The  detailed  transactions  as  thus 
recorded  will  disclose  what  provisions  have, 
in  this  way,  been  made  for  depreciation,  as 
well  as  just  how  these  provisions  have  been 
applied   for  renewals. 

The  latter  method  is  that  provided  in  the 
uniform  classification  of  accounts  prescribed 
by  the  Railroad  Commission  of  Wisconsin, 
it  being  therein  provided  that  as  a  part  of 
operating  expenses  "There  shall  be  opened  a 
■'Depreciation     Account'     to     which     shall     be 


charged  monthly,  crediting  the  depreciation 
reserve,  an  amount  equal  to  1/12  of  the  es- 
timated annual  depreciation  of  the  tangible 
capital  in  the  service' of  the  utility."  Similar 
provisions  are  made  in  the  standard  classifi- 
cation of  accounts  of  the  Interstate  Com- 
merce  Commission   and   other  commissions. 

This  method  is  usually  considered  prefera- 
ble since  it  allows  the  book  value  to  remain 
intact,  which  may  be  desirable  for  historical 
reasons  and  since  it  discloses  a  record  of 
what  provisions  and  what  uses  have  been 
made  of  the  reserve  for  depreciation.  In  or- 
der to  clearly  set  forth  the  purpose  of  the  re- 
serve, the  depreciation  liability  item  may  be 
shown  in  the  balance  sheet  as  a  deduction 
from  property,  thus  intimately  associating  the 
reserve  with  the  asset  it  is  designed  to  offset 


and  removing  it  from  any  connection  with 
surplus  with  which  it  has  no  relation. 

The  depreciation  reserve  thus  created  is  a 
recognition  of  the  liability  of  the  undertak- 
ing to  meet  the  loss  due  to  depreciation  when 
such  a  loss  occurs.  If  such  depreciation  re- 
serve has  been  set  aside  out  of  net  earnings 
actually  earned  during  the  year,  certain  as- 
set accounts  necessarily  exist  to  offset  or 
care  for  the  depreciation  requirements  when 
they  fall  due.  A  portion  of  these  assets  may 
consist  in  plant,  a  portion  in  current  assets 
and  a  portion  in  special  funds  or  cash  on 
hand.  In  any  investigation  of  depreciation 
charges  it  is  always  pertinent  to  inquire  just 
what  these  offsetting  assets  are,  since  the  pur- 
pose of  the  depreciation  reserve  is  destroyed 
if  quick  assets  are  not  available  to  care  for 
needed   replacements. 

In  order  to  provide  for  the  continued  ex- 
istence of  actual  assets  with  which  to  meet 
depreciation,  or  to  provide  means  for  such 
replacements  as  are  necessary,  it  is  often 
considered  the  part  of  prudent  management 
to  create  a  depreciation  fund  or  asset  ac- 
count to  offset  the  depreciation  reserve  or 
liability  account.  Where  definite  assets  are 
thus  set  aside  the  utility  is  enabled  at  all 
times  to  finance  replacements,  and  if  the 
money  is  invested,  the  accruing  interest  is 
easily  accounted  for  and  becomes  an  addi- 
tion to  the  fund.  The  expenditures  for  re- 
placements are  then  recorded  by  crediting  de- 
preciation fund  and  charging  the  deprecia- 
tion reserve  account,  thus  simultaneously  di- 
minishing the  liability  and  reducing  the  de- 
preciation fund. 

This  method  is  one  generally  obtaining  in 
European  franchises  providing  for  ultimate 
purchase  by  the  government  and  the  main- 
tenance of  the  property  until  the  purchase 
agreement  is  consummated.  Such  deprecia- 
tion funds  are  also  in  some  cases,  as  stated 
above,  provided  for  the  purpose  of  covering 
depreciation  under  the  sinking  fund  methods. 
It  is  obvious,  however,  that  they  can  only 
be  so  created  in  cases  where  divisible  profits 
are  available  for  such  purposes.  Deprecia- 
tion reserves,  on  the  other  hand,  are  not  de- 
pendent upon  immediately  available  profits 
of  this  kind  and  can  therefore  be  created  at 
anv   time. 


EARTH       AND       ROCK       SECTION 


New    Storage    Battery    Narrow    Gage 
Locomotives. 

(Staff  Article.) 

Ten  storage  battery  electric  locomotives  arc 
being  placed  in  commission  by  Holbrook, 
Cabot  &  Rollins  Corp.,  New  York,  who  are 
■constructing  one  of  the  sections  of  the  New 
York  Tunnel,  now  being  built  for  conveying 
the  Catskill  water  supply  into  the  city.  These 
locomotives  are  used  for  transporting  exca- 
vated material  on  cars  to  the  bottoms  of  the 
shafts  which  have  been  sunk  approximately 
a  mile  apart.  The  locomotives  are  of  a  type 
similar  to  the  twelve  locomotives  of  the  Smith. 
Hauser,  Locher  &  Co.,  described  in  our  issue 
of  June  5,  1912,  but  they  are  of  somewhat 
diflferent  design. 

The  application  of  these  locomotives  is 
novel  in  that  they  represent  the  pioneer  stor- 
age battery  types  built  for  hauling  trailing 
loads  in  tunnel  work.  The  new  locomotives 
iiave  a  4-ton  rating  and  are  coupled  up  to 
four  trailers  to  form  the  usual  train.  Indus- 
trial or  tunnel  locomotives  impelled  by  storage 
"batteries  are  designed  specifically  for  short 
distance  hauls  at  moderate  speeds,  where  it 
is  not  possible  or  feasible  to  install  an  ovcr- 
liead  trolley  system.  The  latter  system  is 
employed  to  better  advantage  in  most  cases; 
tut  where  local  conditions  demand  the  storage 
tattery  type,  it  has  proved  in  service  an  ex- 
•cellent  substitute. 

In  the  case  of  the  New  York  Tunnel,  trolley 
locomotives  were  prohibitive  because  the  tun- 


nel headings  would  not  permit  their  entrance. 
The  operation  of  storage  battery  electric  haul- 
age locomotives,  manufactured  by  the  Gen- 
eral Electric  Company,  has  proved  eflScient 
and  economical  for  this  work  and  has  permit- 


The   new  haulage  locomotives  are  built  to 
conform  to  the  following  specifications: 

Diameter   of  wheels 20  in. 

Wheel  base   34  in. 

Total  weight   8,000  lbs. 


New  Storage   Battery  Narrow  Gage   Locomotive. 

ted   laying  the  tracks  without  filling,   necessi-       ^Mh  ove^.  ^ueri^  V/:::::::.-::::.!':.^  in: 

tatcd    when   hauling   by    mules   in    tunnel   ex-       Track  sjage  24  In. 

cavation.  Speed  lit  ma.xlmum  tractive  effort. .. .8^4  m.p.hr. 


512 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.    No.  19. 


The  batteries  are  44-cell  type,  and  have  5- 
hour  discharge  capacity;  although  the  battery 
equipment  may  be  arranged  to  suit  individual 
requirements.  To  facilitate  removal  the  bat- 
tery   trays    are    provided    with    rollers.      The 


imposed  load,  per  unit  of  surface,  will  decrease 
as  the  distance  from  its  point  of  application 
increases,  and  will,'  at  some  distance,  d,  be  so 
dissipated  that  it  will  be  inappreciable  and 
its  amount  may  be  considered  equal  to   zero. 
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Fig.  1. 


supported  at  the  apex  of  a  cone,  whose  ele- 
ments make  an  angle  with  the  horizontal  equal 
to  the  angle  of  internal  friction  of  the  ma- 
terial  considered. 

Clay,  being  a  plastic  instead  of  a  granular 
material,  has  no  "angle  of  repose,"  since,  ii» 
excavating,  it  may  be  left  with  a  vertical 
surface  of  considerable  height ;  therefore  this 
angle,  commonly  used  in  discussions  of  lateral 
pressure,  is  inapplicable  to  this  material.  Clay, 
however,  has  cohesion,  and  offers  a  certain  re- 
sistance to  shear  due  to  its  tenacity,  and  exert;; 
also  a  resistance,  due  to  its  friction,  against 
the  movement  of  one  portion  of  a  mass  over 
the  underlying  portion.  The  coefficient  of  this 
friction  may  be  determined,  and  the  angle  of 
internal  friction  is  that  angle  whose  tangent 
is  this  c  ^efficient. 

Let  u :,  then,  consider  an  open  cut  with  .i 
vertical  face,  and  a  vertical  load,  W ,  applied  ai 
a  distance,  /,  from  the  surface.  Pass  a  plane 
through  the  point  of  application,  and  perpen- 
dicular to  the  face  of  the  cut,  cutting  the  latter 
in  the  line  AB,  Fig.  1.  Draw  the  line,  EC. 
making  the  angle  <i>  equal  to  the  angle  of 
internal  friction ;  also  the  line,  EB.  making 
its  length  equal  to  d.  By  assumptions  (a) 
and  (b)  the  pressure  will  be  zero  at  points 
A  and  B,  and  it  is  assumed  as  a  maximum  at 
point  C. 

Also,  by  assumption  (a),  at  any  distance,  di. 
from  the  point  of  application,  the  reduction  of 

effect   will   be   equal    to  — ,   and   the   effective 
d 
d, 

pressure  will  equal  / . 

d 
Let  the   total   pressure  against  the   surface, 
AB,      be      found       by       Rankine's      formula 
I  —  sin  0 

=  W. ,   reduced   by   the   effect   of  the 

I  -\-  sin  <t> 
distance  of  C  from  E. 
I 
EC=^- 


locomotives    are    equipped    with    an    ampere- 
hour    meter,    headlight    and    gong. 


(b)     The  pressure  in  a  horizontal  direction 
will  equal  zero. 

Cc)     The  load  may  be  considered  as  being 


cos  <t> 
Reduction  of  effect  -= 


EC 


d.  cos  </> 


A  Method  of  Calculating  Lateral  Pres- 
sure in   Clay  From  Superim- 
posed Loads. 

A  new  method  of  calculating  the  lateral 
pressure  in  clay  from  superimposed  loads  was 
described  recently  by  Walter  L.  Cowles  in 
a  paper  read  before  the  Western  Society  of 
Engineers  and  published  in  the  Journal  of 
the  Society  for  October,  1912.  Having  had  oc- 
casion to  determine  the  amount  of  such  pres- 
sure he  examined  the  literature  covering  the 
subject  and  found  a  wide  divergence  of  opin- 
ion as  to  the  location  of  the  maximum  pres- 
sure as  well  as  to  its  amount,  varying  from 
a  maximum  at  the  bottom  of  a  cut  to  a  maxi- 
mum near  the  top,  while  the  arguments  ad- 
vanced from  a  theoretical  point  of  view,  as 
well  as  the  results  of  experiments  and  of  ob- 
servations of  actual  conditions  under  varying 
circumstances,   might   favor  either  conclusion. 

Moreover,  in  the  experiments  described,  the 
materials  used  were  granular  in  character, 
the  theories  advanced  were  for  the  most  part 
based  on  the  action  of  granular  substances, 
and  the  conclusions  were  not  applicable  to 
masses  of  clay  such  as  constitute  the  subsoil 
of  Chicago. 

In  a  few  instances  pressures  from  clay  have 
been  discussed,  including  the  effect  of  co- 
hesion. This  was  in  line  with  the  general 
direction  of  the  investigation  which  he  was 
conducting,  but  still  did  not  touch  the  particu- 
lar point  with  which  he  was  concerned,  name- 
ly, the  horizontal  effect  of  a  vertical  super- 
imposed load. 

He  therefore  sought  to  deduce  a  formula 
which  would  at  least  serve  as  a  basis  for  the 
determination  of  such  pressures,  and  to  that 
end  made  certain  assumptions,  which  he  de- 
scribes as  follows : 

(a)     The  effective   pressure   from   a   super- 


Pou/rc/j    <?/  /a/era/  pressure  for  /OOO  poune/s    /oocf 

i       ■#       6       8      'O      /Z     /4      /t.     /a    ZO     22    24    26    2»     30   J2   3^  3^    J»     40 


load  op/>//ec^  of  /O  ff.   a/tcf  20 /f 
from    i/er//ca/  surface. 


Total   pressure  against  surface,   .■IB,  =  P=' 
I  —  sin  0  / 

/(-. .        (J -) 

/  -|-  sin  0  d  cos  0 

There  will  be  pressure  against  the  surface. 
AC,  due  to  cohesion  along  the  line  (or  plane, 
if  JV  be  considered  a  load  per  unit  of  length) 
EC,  and  this  pressure  may  be  considered  as 
varying  from  A  to  C  as  /  —  cos  cc.  so  that  the 
unit  pressure,  p.  at  any  point,  D,  as  compared 
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with  the  intensity  of  pressure  at  C  will  equal 
/  —  cos  o: 


I  —  cos  <t> 
Let  angle  AEB=fi.  tlien  will 

/ 
Cos  ;8:= — . 

d 
Angle   C£S  =  (3_0. 

Similarly,    the   pressure    may   be   considered 
as  varymg  from  S  to  C  as  I  —  cos  oc,,  so  that 
tlie  unit  pressure,  />,  at  any  point,  D,  as  com- 
pared with  the  intensity  of  pressure  at  C  will 
/  —  cos  oc, 

equal . 

/  —  cos    (0  —  (fi) 

The    summation    of    the    pressures    against 


each  unit  of  height  will  equal  the  total  pres- 
sure against  the  surface,  AB,  or,  if  p  be  given 
in  terms  of  the  intensity  at  C, 

whence,  the  pressure  against  a  unit  of  height 
at  C  is 

P 

from  which  the  distribution  of  pressure  over 
the  surface,  AB,  may  be  found. 

This  result  is  not  offered  as  a  final  or  adc- 
(|iiate  solution  of  the  problem,  but  as  an  effort 
to  arrive  at  some  rational  metliod  of  de- 
termining the  probable  lateral  pressure  ex- 
erted against  a  vertical  surface  by  a  vertical 


I'jad  at  a  greater  or  less  distance,  and  the  dis- 
tnbuation  of  this  load  over  that  surface. 

The  values  of  both  d  and  0  will  vary  with 
consistency  of  the  soil,  and  d,  especially,  will 
be  determined  largely  according  to  the  judg- 
ment  of  the  individual. 

.\.s  an  illustration  of  the  results  of  this 
method,  and  without  implying  that  the  values 
are  worthy  of  adoption,  I  have  assumed  in  the 
ligure  an  angle  of  26°  W.,  equal  to  a  slope 
of  2  to  1,  for  the  angle  of  internal  friction, 
and  if  a  distance  of  100  ft.  be  assumed  for 
d,  the  curves  of  pressure  for  load  applied  at 
distances  of  10  and  20  ft.  from  the  vertical 
surface  as  will  be  shown  in  Fig.  2.  The  area 
included  between  the  curves  and  the  vertical 
line  representing  the  surface  will  equal  the 
total   pressure   against   the   surface. 
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Bituminous    Surfaced   Concrete   Pave- 
ment in  Los  Angeles  County,  Cal. 

The  Los  Angeles  County  Highway  Commis- 
sion, of  which  Frank  VV.  Joyner  is  Chief  Engi- 
neer, has  prepared  recently  the  specifications 
for  the  first  bituminous  concrete  pavement  to 
be  constructed  under  its  supervision.  The 
pavement  is  to  be  laid  on  Citrus  Ave.,  begin- 
ning at  the  northerly  city  boundary  line  of 
Covina.  The  total  length  of  the  concrete  sec- 
tion is  7,966  lin.  ft.,  the  yardage  amounting  to 
15,950  sq.  yds.  The  road  is  to  be  30  ft.  wide 
between  outer  edges  of  the  ditches,  wherever 
possible.  The  surfaced  portion  will  be  18  ft. 
wide  and  \yill  consist  of  5  ins.  of  concrete 
with  a  %  in.  bituminous  wearing  surface. 
Fig.  1  shows  a  typical  section  of  the  pave- 
ment. 

The  asphaltic  oil  and  Portland  cement  re- 
quired for  the  pavement  are  to  be  furnished  to 
the  contractor  by  the  Highway  Commission 
f.  o.  b.  cars  at  the  nearest  available  Southern 
Pacific  Ry.  sidings  at  the  option  of  the  con- 
tractor. AH  other  necessary  materials  are  to 
be  furnished  by  the  contractor.  The  asphaltic 
oil  is  to  be  applied  by  a  machine  that  will 
spread  the  oil  uniformly  over  the  surface  of 
the  road.  It  is  to  be  applied  at  a  temperature 
of  not  less  than  180°  F,  nor  more  than  250°  F. 

Special  pains  are  to  be  taken  to  secure  a 
thoroughly  compacted  subgrade,  and  the  speci- 
fications for  the  work  are  quite  explicit  in  de- 
scribing the  manner  in  which  this  shall  be 
done.  Another  feature  of  the  specifications  is 
the  provision  providing  that  the  side  forms 
and  expansion  strips  are  to  remain  a  part  of 
the  completed  work.  The  main  features  of  the 
specifications  under  which  the  pavement  is  to 
be  constructed  are  as  follows: 

Shaping  Roadbed. — Before  the  concrete  pave- 
ment is  laid,  the  roadbed  shall  be  graded  to  a 
true  cross  section,  conforming  to  the  grades  giv- 
en by  the  engineer  and  the  section  called  for  on 
the  plans.  It  shall  then  be  plowed  and  thor- 
oughly watered  and  tamped  with  a  petrolithic 
tamper  until  the  surface  is  hard  and  unyielding. 
Depressions  shall  be  filled  with  fresh  material 
and  the  watering  and  tamping  continued  as  be- 
fore. Where  a  uniform  and  unyielding  surface 
cannot  be  otherwise  obtained,  the  surface  shall 
be  cultivated  and  again  puddled  with  water  and 
tamped  until  a  firm  foundation  is  secured.  After 
the  tamping  process  is  satisfactorily  completed 
the  roadbed  shall  be  rolled  with  a  steam  roller 
until  the  surface  is  uniformly  hard  and  smooth. 
No  concrete  pavement  shall  be  laid  until  the 
roadbed  is  in  condition  acceptable  to  the  engi- 
neer. 

Forms. — After  the  roadbed  has  been  prepared, 
as  hereinbefore  specified,  forms  shall  be  con- 
structed, satisfactory  material  for  which  shall 
lie  furnished  by  the  contractor.  The  proposed 
concrete  pavement  is  to  be  supported  on  each 
side  by  2-in.  redwood  lumber  of  a  width  not  less 
than  the  thickness  of  the  proposed  pavement, 
set  true  to  the  lines  and  grades  given  by  the 
engineer,  satisfactorily  supported  and  firmly  se- 


cured. .A.t  intervals  of  25  ft.  diagonal  expansion 
Joints  shall  be  provided  for.  by  J^-in.  redwood 
strips  of  the  thickness  of  the  pavement,  which 
shall  conform  to  the  cross  section  of  the  road- 
way and  be  set  at  an  angle  of  60°  with  the  cen- 
ter line.  Neither  the  side  forms  nor  the  expan- 
sion strips  are  to  be  removed,  but  are  to  remain 
as  part  of  the  completed  work. 

Concrete  Pavement. — Cement:  All  cement  for 
the  concret  pavement  will  be  furnished  by  the 
county.  It  shall  be  Portland  cement,  conform- 
ing with  the  Standard  Specifications  for  Cement 
adopted  in  August,  1909,  by  the  American  So- 
ciety for  Testing  Materials. 

The  cement  shall  be  suitably  protected  from 
the  weather  and  piled  so  as  to  permit  of  access 
for  tally,  inspection  and  identification  of  each 
shipment.     It   shall  be  delivered   in   the   original 


mingled  and  turned  over  until  each  stone  is 
covered  with  mortar.  The  batch  shall  then  b* 
carefully  deposited  without  delay  and  thorougrb- 
ly  rammed  until  the  water  flushes  to  the  surface 
and  all  the  voids  are  filled.  Should  voids  b« 
discovered,  the  defective  work  is  to  be  removed 
and  the  space  refilled  with  fresh  material  as 
directed  by  the  engineer.  No  allowance  shall  be 
made  for  any  materials  or  labor  necessary  on 
account  of  water. 

The  concrete  is  to  be  brought  to  a  true  and 
uniform  surface  conforming  to  the  cross  section 
of  completed  roadway  as  shown  on  plans.  It  Is 
to  be  finished  with  a  wood  float  and  slightly 
roughened  with  a  hand  street-broom  to  prepare 
it  for  the  bituminous  wearing  surface  herein- 
after described. 

During  warm  and  dry  weather,  and  whenever 
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Fig.   1 — Typical   Section  of  Bituminous  Surfaced    Concrete   Pavement 


package  with  the  brand  and  the  name  of  the 
manufacturer  plainly  marked  thereon.  The  con- 
tractor shall  be  held  responsible  for  the  proper 
protection  and  safety  of  the  cement  after  deliv- 
ery by  the  county. 

Other  Materials:  The  concrete  shall  be  com- 
posed of  broken  stone  or  screened  gravel  and 
sand — all  of  which  shall  be  clean,  hard,  durable. 
well  graded  and  satisfactory  to  the  engineer — 
Portland  cement  and  fresh,    clean  water. 

The  sand  shall  be  of  such  size  that  all  of  it 
will  pass  through  a  screen  having  4  meshes  per 
linear  inch,  and  at  least  40,  but  not  more  than 
S5,  per  cent,  by  weight  will  be  retained  on  a 
sieve  having  30  meshes  per  linear  inch.  Not 
more  than  7  per  cent  by  weight  shall  pass 
through  a  sieve  having  100  meshes  per  linear 
inch. 

The  broken  stone  or  gravel  stones  shall  vary 
in   their  longest   dimensions  from   hi.  to  2M   ins. 

Composition:  Concrete  shall  be  composed  as 
follows:  1  cu.  ft.  (94  lbs.)  of  cement.  2  cu.  ft. 
of  sand,  and  4  cu.  ft.  of  broken  stone  or 
screened  gravel,  and  water  which  shall  be  ad- 
ded in  such  proportions  as  the  engineer  may 
from   time   to  time   determine. 

Mixing  and  placing:  If  the  concrete  is  mixed 
mechanically,  a  mixer  shall  be  used  which  is 
satisfactory  to  the  engineer,  and  into  which  the 
materials,  including  the  water,  can  be  precisely 
and  regularly  proportioned. 

Hand-mixed  concrete  shall  be  mixed  on  ;i 
tight,  level  platform,  as  follows:  The  cement 
and  .sand  shall  first  be  thoroughly  mixed  dry,  in 
the  proportions  specified.  Clean  water  shall  then 
he  added  and  the  materials  thoroughly  mixed 
and  deposited  on  the  broken  stone  or  screened 
gravel,  which  has  been  previously  drenched  with 
water.     The  ingredients  shall  then  be  thoroughly 


the  engineer  may  direct,  all  newly-built  con- 
crete shall  be  kept  shaded  from  the  sun  and 
well  sprinkled  with  water. 

All  concrete  shall  be  measured  in  accordance 
with  the  dimensions  shown  on  the  plans  and 
cross  sections. 

Concrete  pavement  will  be  paid  for  at  the 
unit  price  per  square  yard  named  in  this  con- 
tract for  concrete  pavement  in  place  complete. 
which  price  shall  include  the  bituminous  wear- 
ing surface  hereinafter  described,  and  the  fur 
nishing  of  material,  labor,  tools,  implements. 
forms  and  all  work  on  same,  and  everything  In- 
cidental and  necessary  to  the  completed  work. 
but  shall  not  include  the  Portland  cement  and. 
asphaltic  oil.  which  will  be  furnished  by  the 
county. 

Bituminous  Wearing  Surface. — .\ftcr  the  con- 
crete pavement  has  been  prepared  .is  hereinbe- 
fore specified,  all  dust,  mud.  earth,  or  forelCE 
material  of  any  kind  which  may  have  accumu- 
lated upon  It  shall  be  removed  and  the  surface 
flushed  with  water.  When  the  concrete  is  per- 
fectly clean  and  has  become  sufflclently  dry,  or 
when  directed  by  the  engineer,  asphaltic  ol.' 
shall  be  applied  at  the  rate  of  M  gal.  per  sq 
.yd.,  in  one  application.  The  engineer  may  In- 
crease or  decrease  the  quantity  of  oil  by  30 
per  cent,  but  shall  not  require  more  than  two 
applications  without  extra  compensation  to  th« 
contractor. 

.\fter  the  oil  has  been  applied,  stone  screen- 
ings of  the  commercial  size  known  as  No.  4 
shall  be  uniformly  spread  upon  it  in  sufficient 
quantity  to  absorb  the  free  oil  without  lenvlns 
any  excess  screenings  on  the  finished  road  sur- 
face. If  neccss.ary,  from  time  to  time  .idditlonal 
screenings  shall  be  spread,  ns  the  engineer  mar 
direct,    to    absorb    any    oil    which    ni.ijr  come   to 
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the  surface,  until  the  final  completion  and  ac- 
ceptance of  the  work.  The  stone  screenings  are 
to  be  furnished  by  the  contractor  and  must  be 
of  a  quality  and  size  satisfactory  to  the  engi- 
neer. 

Protection  of  Pavement. — The  contractor  shall 
exercise  due  precaution  to  prevent  damage  to 
the  work  during  the  various  stages  of  construc- 
tion. He  shall,  wherever  necessary,  construct 
fences  or  barriers  to  prevent  travel  from  pass- 
ing over  the  concrete  pavement  after  it  is  laid 
or  over  the  oiled  surfaces  until  the  pavement  is 
completed.  Any  dust,  mud,  earth  or  foreign 
material  carried  or  deposited  upon  the  concrete 
pavement  which  is  to  be  oiled,  or  upon  an  oiled 
surface,  shall  be  removed  by  the  contractor  at 
his  own  proper  expense,  and  the  surface  thor- 
oughly cleaned  before  further  work  progresses. 


Bond  Issues  for  Road  Improvements. 

The  practice  of  providing  funds  for  improv- 
ing roads  by  means  of  bond  issues  is  con- 
stantly becoming  more  general.  Last  year, 
alone,  over  $40,000,000  of  county  and  local 
bonds  were  issued  in  this  country  for  highway 
improvement.  In  an  address  on  Oct.  3  before 
the  American  Road  Congress,  Lee  McClung, 
Treasurer  of  the  United  States,  called  atten- 
tion to  some  of  the  important  financial  fea- 
tures attached  to  these  road  bond  issues  and 
pointed  out  some  of  the  salient  facts  that 
should  be  taken  into  consideration  in  connec- 
tion with  this  means  of  financing  proposed 
highway  improvements.  An  abstract  of  Mr. 
McClung's  address   follows : 

The  expenditure  of  funds  under  a  bond 
issue  should  be  directed  by  the  most  compe- 
tent authority  possible  in  the  building  of  im- 
proved roads.  The  Virginia  plan  commends 
itself  as  practical  and  satisfactory.  The  Vir- 
ginia law  provides  tliat  all  county  and  local 
bond  issues  for  road  improvement  shall  be 
expended  under  the  direction  of  the  State 
Highway  Department.  This  is  a  simple  pro- 
vision, and  under  efficient  administration 
skilled  supervision  is  assured.  Then,  too,  the 
expense  is  small,  because  all  counties  in  the 
state  contribute  to  the  maintenance  of  the 
State   Highway   Department. 

Another  point  which  commends  itself  for 
consideration  is  that  proposed — though  not 
adopted — a  year  or  two  ago  in  North  Caro- 
lina having  to  do  with  the  lowering  of  the 
rate  of  interest  to  be  paid  by  counties.  ."Kt 
the  present  time  the  usual  rate  of  county 
bonds  is  5  per  cent.  ■  The  North  Carolina 
proposal  was  that  the  state  should  underwrite 
county  bonds  or  accept  them  as  collateral  and 
issue  state  bonds  in  their  stead  at  4  per  cent 
interest.  It  was  calculated  that  the  1  per 
cent  interest  thus  derived  would  in  40  years 
retire  the  principal.  I  suppose  that  in  many 
of  the  states  such  procedure  would  require 
a  constitutional  amendment,  but  the  plan  is 
one  well  worthy  of  thought. 

Another  point  is  that  of  the  length  of  term 
of  good  roads  bonds.  Competent  road  engi- 
neers say  that  the  average  life  without  care 
of  a  macadam  road  under  avera.ge  conditions 
is  not  more  than  ten  years.  It  would  seem 
to  me,  therefore,  that  the  practice  of  issuing 
30  or  40-year  bonds  or  even  20-year  bonds 
is  unwise  and  unjust  to  the  coming  genera- 
tion, unless  the  road  has  a  corresponding 
period  of  usefulness.  If  the  utility  created 
by  means  of  the  bond  issues  has  a  duration 
of  only  ten  years  then  the  obligation  should 
not  be  allowed  to  survive  it.  On  the  other 
hand,  if  thorough,  efficient  maintenance  and  the 
road  is  assured  of  a  longer  life,  there  is  no 
reason  why  the  bond  issue  should  not  be  ex- 
tended accordingly. 

I  am  informed  by  highway  engineers  that 
the  greatest  weakness  in  the  present  road  sys- 
tem throughout  the  LTnited  States  is  the  lack 
of  maintenance.  Every  bond  issue  should  be 
based  upon,  or  contain,  a  provision  which 
would  absolutely  require  a  thorough  and  con- 
tinuous maintenance  of  the  road. 

The  advantages  justly  claimed  for  bond  is- 
sues in  road  improvement  are,  first,  that  they 
enable  the  community  to  immediately  realize 
the  benefit  as  such  issues  make  possible  the 
construction  of  a  considerable  mileage,  where- 
as  cash   taxation   would   provide   but   a   small 


mileage  each  year,  thus  indefinitely  post- 
poning the  completion  of  the  road  system; 
second,  that  the  cost  per  mile  is  lowered,  as 
a  large  mileage  can  be  more  econoniically 
constructed  than  isolated  stretches  built  at 
long  intervals;  third,  that  maintenance  is 
cheaper  for  the  same  reasons  that  apply  to 
construction ;  fourth,  that  posterity  should  help 
to  bear  the  burden;  and  fifth,  that  the  in- 
crease in  the  value  of  lands  and  in  the  volume 
of  business  is  immediate  and  substantial  and 
is  more  than  sufficient  to  meet  the  increased 
tax  rate  necessary  to  pay  the  interest  on,  and 
to   retire   the  bonds. 

Municipal  bond  issues  are  usually  secured 
by  a  sinking  fund,  particularly  where  the  prin- 
cipal is  to  be  redeemed  after  a  long  period. 
The  borrowing  of  large  sums  of  money  for 
long  periods  has  reached  such  proportions 
that  it  is  an  important  question  to  determine 
the  most  advantageous  provisions  for  the 
liquidation  of  these  loans.  Generally  speak- 
ing, the  promise  of  a  sinking  fund  appears  to 
give  a  proposed  issue  of  bonds  a  tone  of 
strength  and  security  in  the  mind  of  the  in- 
ventor, because  the  ultimate  liquidation  at 
maturity  of  the  money  borrowed  is  theoretical- 
ly secured  through  its  operation.  Few, 
however,  endeavor  to  ascertain  how  sinking 
funds  operate.  Experience  teaches  us  that 
they  are  a  doubtful  assurance  to  the  lender 
and  an  expensive  undertaking  to  the  bor- 
rower. To  have  any  particular  value  the 
provisions  for  a  sinking  fund  must  be  con- 
scientiously carried  out.  and  the  accumulated 
funds  must  be  advantageously  utilized  in  the 
purchase  of  its  own  bonds  for  retirement  or 
of  other  good  bonds  for  inve.stnient.  That 
the  first  is  not  always  done  is  well  known,  and 
that  the  investment  of  the  fund  is  subject  to 
all  sorts  of  contingencies  is  self-evident.  How- 
ever sound  in  theory  a  sinking  fund  may  be. 
its  administration  cannot  be  placed  beyond  the 
])ale  of  human  weakness ;  it  always  was  and 
doubtless  always  will  be  an  unknown  quan- 
tity— a  speculation.  There  are  uncertainties  in 
the  management  of  a  sinking  fund  which 
should  receive  serious  consideration  by  all 
public-spirited  men.  It  may  be  depleted  by 
dishonest  or  incompetent  officials  or  by  un- 
friendly legislation.  Even  with  wise  manage- 
ment the  rate  of  interest  yield  cannot  be  con- 
trolled, and  when  the  securities  must  be  sold 
to  obtain  the  funds  with  which  to  pay  the  debt 
for  which  it  was  accumulated  the  proceeds 
may  or  may  not  be  sufficient  to  cover  the 
loan. 

.\nother  uncertainty  of  the  sinking  fund 
plan  is  that  at  the  maturity  of  a  loan  for 
which  provision  has  been  made  the  amount 
necessary  for  the  loan  may  have  been  prop- 
erly accumulated  in  the  fund,  but  only  part 
of  the  fund  may  consist  of  the  particular  loan 
to  be  redeemed,  and  the  balance  may  have 
been  invested  in  other  securities,  which  must 
be  sold,  whether  conditions  are  favorable  or 
not,  to  obtain  the  funds  necessary  to  pay  the 
loan  for  which  they  were  accumulated. 

Sinking  funds  do  not  amortize  a  debt :  they 
merely  convert  it,  or  efifect  it.  The  only  true 
amortization  is  extinction.  The  only  way  to 
sink  a  debt  is  to  pay  it.  A  simple,  rational 
and  economic  method  of  extinguishing  a  debt 
is  to  pay  it  in  approximately  equal  periodic 
installments.     This  is  the  serial  bond  method. 

Under  this  plan  the  specific  amounts  to  be 
paid  each  year  on  account  of  principal  and  in- 
terest are  determined  in  advance,  and  the  lia- 
bility of  the  issuing  municipality  is  reduced 
with  every  payment  made.  There  is  no  guess- 
ing; it  is  fixed  figures  and  facts  from  first 
to  last.  If  an  issue  of  serial  bonds  amounts 
to  $1,000,000.  for  instance,  running  for  ten 
vears,  and  the  payment  of  principal  is  begun 
the  first  year,  then  $100,000  will  be  paid  off 
each  year,  and  interest  will  only  be  paid  on 
the  remaining  principal  amounts  each  vear  up 
to  the  time  of  maturity.  Thus,  if  an  issue  of 
$1,000,000  4  per  cent  bonds  were  made,  the 
owners  would  receive  $40,000  interest  the  first 
year  (which  is  4  per  cent  of  $1,000,000")  ;  $-36.- 
000  interest  (which  is  4  per  cent  of  $000.000 — 
$100,000  having  been  paid)  the  next  vear: 
$32,000  the  third  year;  $28,000  the  fourth 
vear ;  $24,000  the  fifth ;  $20,000  the  sixth ;  $16.- 


000  the  seventh ;  $12,000  the  eighth ;  $8,000  the 
ninth,  and,  as  only  $100,000  of  the  principal 
remains,  he  would  receive  4  per  cent  of  that 
amount,  or  $4,000  the  tenth  year.  The  inter- 
est payments  all  told  would  aggregate  $220,000. 
Serial  bonds  are  designated  as  1-5  years,  or 
5-20  years,  etc.,  meaning  that  the  principal 
is  to  be  retired  be,ginning  the  first  year,  and 
then  to  be  reduced  by  so  much  each  year 
thereafter,  or  that  it  is  to  be  retired  beginning 
the  fifth  year,  etc.  In  the  meantime,  or  until 
the  first  payment  of  principal,  the  investors  re- 
ceive interest  on  the  full  amount. 

Sinking  funds  are  iiot  only  liable  to  tniis- 
appropriation  unwise  investment,  suspension, 
and  the  like,  but  they  are  costly.  Their 
average  earnings  are  little,  if  any  over  3  per 
cent.  (Chamberlain,  "Principle  of  Bond  Iri- 
vestments.").  Serial  bonds  require  a  mini- 
mum of  expense  and  produce  a  maximum  of 
security.  It  is  claimed  that  when  an  issue 
is  serial  the  investment  grows  safer  as  it 
grows  older  and  diminishes  in  principal. 

The  following  tables  show  the  difference  in 
actual  interest  paid  out,  and  in  cost,  of  a  bond 
issue  of  $1,000,000,  at  an  arbitrary  rate  of  in- 
terest at  4  per  cent  for  20  years : 
$1,000,000   AT    4    PER   CENT   FOR    20   TEARS- 
COMPARISON    BETWEEN    SINKING    FUND 
AND   SERI.\L   BOND   METHODS. 
By  the  sinking  fund  method  the  Inter- 
est at  4  per  cent  Is $    800,000 

By  the  serial  bond  method 420,000 

Difference  In  Interest  In  favor  of 
serial  bonds $    380.000 

$1,000,000  sinking  fund  requirements  for 
20  vears  on  a  4  per  cent  basis,  the 
decimal  for  $1   being     0.034749 $    660,231 

$1,000,000  at  4  per  cent  for  20  years.  In- 
terest          800,000 

Cost  of  loan,  sinking  fund  method $1,460,231 

Cost  of  loan,  serial  bond  method 1,420.000 

Difference  In  cost  in  favor  of  serial 
bond  method  $      40,231 

One  of  the  objections  advanced  to  the  serial 
plan  is  that  the  earlier  payments  are  too  large 
on  account  of  the  large  interest  payments  and 
a  heavy  drain  on  the  taxpayers.  However, 
this  only  applies  to  the  plan  of  paying  an 
equal  amount  on  the  principal  each  year;  the 
annual  charge  could  be  made  less  from  the 
beginning  than  the  sinking  fund  requirements 
would  be.  The  scheme  is  flexible  and  a  plan 
can  be  worked  out  to  suit  almost  any  con- 
dition. Naturally  the  larger  the  payments 
on  account  of  principal  in  the  early  years  the 
larger  will  be  the  saving  in  interest  on  the 
loan. 

In  1872  West  Virginia  accepted  a  new  con- 
stitution requiring  that  "the  payment  of  any 
liability,  other  than  that  for  the  ordinary  ex- 
penses of  the  state,  shall  be  equally  dis- 
tributed over  a  period  of  at  least  twenty 
years."  Ten  years  later,  Massachusetts,  by 
statute,  extended  to  her  municipalities  the 
option  of  serial  payment  in  the  following  lan- 
guage: "A  city  or  town,  instead  of  estab- 
lishing a  sinking  fund,  may  vote  to  provide 
for  the  payment  of  any  debt  by  such  annual 
proportionate  payments  as  will  extinguish  the 
same  at  maturity."  I  have  been  informed  that 
about  25  of  the  leading  cities  and  towns  of 
that  state  have  availed  themselves  of  the 
privilege;  and  the  demonstrable  benefits  that 
have  accrued  have  been  the  means  of  influenc- 
ing many  municipalities  in  other  parts  of  the 
countn.'  to  adopt  the  same  policy.  T  under- 
stand that  a  large  part  of  the  obligations  of 
Elmira.  N.  Y.,  are  serial  in  maturity,  and  the 
city  is  thereby  enabled  to  do  away  with  sink- 
ing funds.  It  is  said  that  Salem,  Mass.,  also 
closed  her  sinking  fund  account  in  1908  and 
with  great   rejoicing. 

The  government  of  India  has  sanctioned  a 
project  for  the  construction  of  the  Nira  Right 
Bank  canal  in  the  Sholapur  district  of  the 
Bombay  Presidency,  as  a  protective  irrigation 
wof-k.  The  total  estimated  cost  will  be  $8,- 
500,000.  The  proposed  canal  will  ofT-take 
from  the  Nira  River  at  the  southern  end  of 
the  Vir  weir,  and  will  have  a  total  length  of 
109%  miles,  with  a  head  capacity  of  1.500  cu. 
ft.  per  second.  It  will  deliver  water  to  four 
branch  canals  and  63  distributaries,  irrigating 
an  area  of  about  211,000  acres. 
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Some  Recent  Tests  to  Determine  Ef- 
fects   of    Grade    and    Surface    of 
Roads  on  Tractive  Force. 

At  various  times  and  places  tests  have 
been  made  to  determine  tlie  effect  of  grade  and 
surface  of  roads  or  streets  on  tractive  force. 
Probablj-  the  first  of  these  were  the  notable 
experiment  conducted  by  M.  Morin,  a  Fren'-'- 
engineer,  in  1838-1841.  Since  that  time  a  num- 
ber of  tests  have  been  made,  perhaos  the 
most  recent  being  those  made  under  the  su- 
pervision of  E.  B.  McCormick,  Dean  of  the 
Engineering  Division,  Kansas  State  Agricul- 
tural College,  and  described  by  him  in  a  paper 
presented  at  the  recent  American  Road  Con- 
gress. 

The  tests  conducted  under  the  supervision 
of  Prof.  McCormick  since  1908  have  been 
run  with  a  traction  dynamometer  wagon 
owned  conjointly  by  the  U.  S.  Office  of  Pub- 
lic Roads  and  the  Engineering  E.xperiment 
station  of  the  Kansas  State  Agricultural  Col- 
lege. The  dynamometer  proper  is  suspended 
from  the  bed  of  a  Studebaker  truck  about 
midway  between  the  front  and  rear  axles. 
The  pull  is  transmitted  by  the  tongue  directly 
to  the  dynamometer,  which  pulls  on  the  rear 
axle.  The  draft  is  measured  by  the  compres- 
sion of  two  carefully  calibrated  coil  springs, 
and  is  transmitted  through  gears  to  a  brass 
point  which  marks  the  record  on  sensitized 
paper  operated  by  friction  rolls  but  over  a 
fiat  platon.     The  truck  is  provided  with  eight 
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sets  of  wheels  ranging  from  1%  in.  tires  up 
to  6  in.  tires.  The  dynamometer  was  de- 
signed at  the  college  in  1906,  and  has  been 
in  frequent  use  since  that  time.  It  was  at- 
tached to  the  truck  in  1908,  and  repeated  cali- 
brations have  shown  that  the  dynamometer 
registers  very  accurately. 

While  some  road  materials  maintain  their 
characteristics  under  different  conditions, 
others  vary  materially  with  weather  and  at- 
mospheric changes.  Deterioration  is  much 
more  rapid  with  some  forms  of  road  surface 
than  with  others,  and  some  materials  such 
as  dirt,  macadam,  gravel,  etc.,  are  subject  to 
occasional  changes  in  conditions  from  which 
the  harder  materials  are  free.  A  pebble  Vz 
in.  in  diameter  may  show  an  increase  of  from 
50  to  75  per  cent  in  the  draft  required  at 
that  particular  point ;  or  the  wheel  may 
strike  in  such  a  way  that  no  apparent  change 
can    be    detected. 

Of  the  other  variables  some  will  become 
constants  for  any  particular  stretch  of  road : 
others,  such  as  width  of  tire,  may  be  gov- 
erned in  some  instances;  while  still  others, 
such  as  design  of  vehicle,  can  seldom  be  taken 
into  consideration. 

Grades. — Increasing  the  grade  decreases  the 
load  that  can  be  hauled,  in  each  of  three  ways: 

1.  The  required   pull   per   ton   is   increased. 

2.  The  possible  pull  of  the  horse  is  de- 
creased by  the  effort  required  for  the  horse 
to  raise  his  own  weight  through  the  grade. 

.3.  The  effective  pull  of  the  horse  is  dimi- 
nished by  a  change  in  the  angle  of  the  appli- 
cation of  the  pull. 

There  are  no  ways  of  overcoming  the  first 
two  losses ;  the  third,  however,  can  be  nearly. 
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if  not  entirely,  eliminated  by  a  change  in  the 
methods  of  hitching.  A  comparison  of  the  fig- 
ures in  Table  I  will  show  very  clearly  the  de- 
crease of  effective  work  with  the  increase  of 
grades.  The  first  column  gives  per  cent  of 
grade ;  the  second  column  shows  the  actual 
pounds  of  pull  required  to  draw  a  gross  load 
of  5,270  lbs.  over  a  dry  hard  earth  road,  solid 
and  well  compacted,  no  dust,  and  using  1%-in. 
tires.  These  figures  are  from  a  test  made  at 
the  Kansas  State  .'^agricultural  College  on  Aug. 
12,  1912.  The  third  column  gives  pounds  pull 
required  per  ton  as  figured  from  values  in  the 
second  column.  The  fourth  column  gives 
draft  in  pounds  per  ton  as  taken  from  results 
of  tests  on  macadam  roads.  The  fifth  column 
shows  possible  pull  of  2,800-lb.  team  on  the 
different  grades.  These  figures  assume  that  a 
team  can  e.xert  a  pull  equal  to  %  of  its  weight 
for  a  short  time,  on  the  level,  and  that  on 
grades  the  tractive  effort  of  the  team  de- 
creases an  amount  equal  to  the  grade  re- 
sistance due  to  its  weight,  as  calculated  by  the 
formula : 

X=VsW—(W/ioo)G 

Where  ((''t^wt.  of  team, 

-V  i^^  tractive  effort  of  team. 
G^per  cent  of  grade. 

A  comparison  of  these  figures  will  show  that 
the  necessary  pull  on  a  10  per  cent  grade,  over 
that  on  a  level,  is  200  per  cent  for  a  dirt  road, 
while  the  decrease  in  effective  pull  for  any 
given  team  is  nearly  30  per  cent,  and  that  for 
a  dirt  road  any  given  team  can  pull  on  a  10 
per  cent  grade  only  2/9  of  the  load  that  it 
can  draw  on  the  level. 

It  must  be  remembered  that  while  a  team 
may  exert  an  effort  equal  to  %  (or  even  %) 
its  weight  for  a  short  length  of  time,  it  can- 
not do  so  for  an  extended  period.  The  value 
in  each  case,  as  given  by  different  authors, 
varies  from  1/10  to  1/5  the  weight  of  the 
team. 

It   is   customary   to   state   the   probable   pull 


of  a  horse  or  team  in  terms  of  its  weight 
This,  of  course,  is  not  accurate,  as  a  well 
trained  team  of  2,000  lbs.  will  oftentimes  out- 
pull  a  poorly  trained  team  of  2,600  lbs.  or  2.700 
lbs. 

In  order  to  get  some  figures  from  recent 
practice.  Prof.  McCormick  on  Sept.  12th,  1912, 
had  observations  taken  on  four  teams  hauling 
brick  a  distance  of  practically  two  miles  over 
five  different  kinds  of  road  surfaces.  These 
teams  are  used  in  delivering  coal  from  the 
railroad  to  the  Kansas  State  -Agricultural  Col- 
lege, and  are  accustomed  to  hauling  heavy 
loads  under  all  sorts  of  road  conditions.  The 
results  obtained  from  these  observations  are 
undoubtedly  larger  than  can  be  secured  by  tak- 
ing an  average  of  a  large  number  of  teams 
selcted  at  random.  In  Tables  II  to  \T,  inclu- 
sive, are  given  the  nature  of  the  road  sur- 
faces, the  weights  of  the  loads  and  the  team. 
the  length,  grade  and  condition  of  the  road, 
the  apparent  effort  exerted  by  the  team,  the 
number  of  rests  made,  the  theoretical  draft 
that  would  be  required  as  shown  by  the  draft 
required  for  the  given  load,  and'  from  the 
weight  of  the  team,  was  calculated  the  prob- 
able pull  of  the  team  in  per  cent  of  its  weight. 

The  results  of  these  observations  would  in- 
dicate that  a  well-trained  team  can  exert  a 
pull  of  from  Vs  to  V*  of  its  weight  through  a 
distance  of  practically  one  mile;  a  pull  of 
from  %  to  slightly  over  %  of  its  weight  for 
a  distance  of  500  ft.,  and.  on  macadam,  a 
pull  of  from  %  to  nearly  ^  of  its  weight  up 
a  5  per  cent  grade   for  a  distance  of  .500  ft. 

Therefore  in  considering  the  permissible 
grade,  in  any  given  case,  it  is  necessarj'  to 
take  into  consideration  the  probable  weight  of 
load  to  be  hauled,  and  the  type  of  horse  to 
be  used ;  then  the  maximum  permissible  grade 
will  be  that  which  the  team  of  horses  can  draw 
over  that  .grade.  This  will  be  determined  by 
figuring  the  time  necessary  to  travel  from 
the  bottom  to  the  top,  and  the  possible  force 


TABLE  IV.  — MACADAM  ROAD. 


■  Weights  ■ 


3 

4 
Total 
Aver. 


Load.  Team.  Length.      Grade. 

8,770  2,580  .,j 

8,440  2,600  c  £ 

8,160  2,620  o  " 

7,090  2,670  S  o 

32,460  10.470  "  ^ 

8,115  2,617.5 


Condi- 
tion. 

-Apparent 

effort 
of  team. 

No.  of 
rests. 

Theoretical 

draft  required. 

Per            Per 

ton.           load. 

Probable 

pull  of 
team  in  % 
•  of  its  wt. 

3§ 

00  y 

if 

3 
3 
3 

1,50 

858.  S 

633 

612 

42.5  % 

40.6  % 
38.9  % 

'■"c 

3 

.531 

33      % 

2«o 

>  £ 

Total 
.Vver. 

155      % 
38.75% 

TABLE   V. ASPH.ALTIC   CONCRETE. 


No. 

1 
2 

3 

•I 
Total 
Aver.  ■ 


, Weights . 

Load.         Team. 


Length.      Grade. 


8,770 
8,440 
8,160 
7.090 
32.460 
S.115 


2,580 
2,600 
2,620 
2,670 
10,470 
2,617  : 


Theoretical 

Probable 

.Apparent 

draft 

required. 

pull  of 

Condi- 

effort 

No.  of 

Per 

Per 

team  in  % 

tion. 

of  team. 

rests. 

ton. 

load. 

of  Its  wt. 

>, 

0 

40 

17.5.4 

2S.S% 

2 

0 

16S.S 

22.7% 

o 

0 

163.2 

21.S% 

O 

>} 

0 

141.6 

IS.6% 

a 

Tolnl 

86  9% 

b 

.Aver. 

21.7% 
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TABLE   VI.— BRICK  PAVEMENT.                                                                  ^    ^, 

Theoretical         Probable 
Apparent  draft  required.      ,  P"}' o' 

, Weights >                                           Condi-         effort         Xo.  of      Per  Per       'earn  in  % 

No          l^d           Te^;^   Length.       Grade.          tlon.       of  team,      rests.       ton.  load.       of.tswt. 

1  S,77C              2.580                                ^  0               =6             245.0                26.»% 

2  S.440            2,600          -;                 g  g                             ■■            ;f-'              f-^ 

:                    2;6T0"           I                    i                    I  .       =S                0                ..              WS.3                20.7% 

Total        32,«0  IM70^        -  ^  "  ^  I^ ^3 

Aver.  8.116  2,61i.& ^ ^ 

that  the   team   can   exert    for   that   length   of  Manhattan    Kan.,  in  July    1912,  o"  //y /"^ 

JjJ^g  on  wet  asphaltic  concrete.    Dunng  the  test^the 

,, \    ■  ,       Tu    c     ,=^  „:,.^„  ,-r,  tiip  Hpci-rln-  temperature  increased  from  82°   F.  to  98     F. 

Ma/enfl;.s.-The  figures  gn  en  in  the  descrip  q^^     ^       surface   the    draft    increased   28 

t.on  of  the  effect  of  surface   are  taken   from  ^n    the    dry    surta«                             ^^  .^ 

tests  conducted  under  f^  superv.s.on  ot  Prof  pe^  cen  .  o^^'^^^^-^^^J^^^^^^^^    „f   ,,ph3,ti, 

McCormick  dunng  die  past  ^^^y  ff  •  J^^^  .^JJcrete  for  use  .n  any  particular  place,  that 

those  -^o^ducted  by  Prof,  R  J.  W^^^^^  _^^^   ^^^^   ^^^^^^^  ^^  ^1,^     ^^bable  tem- 

University  of   Missouri,   some  years  ago,  ana  ■,,       ,  necpsjitv    be  incomplete. 

,-rom  other  sources  indiscr—^^^^^  '"  f  h^^activf  for«  p7r' ton  \v"s  fhe  only 

indications  were  that  ^  f  ^^'«"  , '^^'^ ';f^  °l^l  factor  that  entered  in  the  determining  grades 

made  to  give  dependable  resiilts     Those  con  „,,terials,    the    solution    of    the    problem 

,lucted   by    P/°f-  ^McConn.ck   we  e   made    u  comparatively   simple,  as   with   any 

both   dry  and  ^v«  weather,   on   dirt   roads  o  material    and    with    known    loads,    the 

various   kinds;    on    graye^  Ck    ^nd   on   as  ma.ximum  grade  of   any  given  length   will  of 

roads;   on   ^'t"fi«d   f  vmg  brick    and   on   as  ^t  ^^^       ^^^^  ^^^.^^^  ^^^  difference 

p halt.c   <;o"",ete-      Those    made   b^  ^ood  and  "i  pulling  power  that  exists  among  horses,  and 

Waters  '"='"de.  block  pa\^mentsin  good  and  J^j     ,  S,i;      j^^^  combined   in   teams   of   two 

,n   poor   condition    tan    ™=«^^dam    best   mac  1                 >        .^  ^j^^  ^^  ^^^  ^^^^^^  i,,^^  ^^^^■^_ 

roads.    The  o  her  figures  are  for  granite  tram  ^     ,      j^              This    feature   varies   with   any 

ways   wood  block,  ^^P^^'*  ^"^  ™j'"°/j^3     ^^^  .,ven    substance    according    to    conditions    of 

Deductions    drawn    from   ^be    averages     ob  -                       ^^^   moisture,   and   is   not   deter- 

la.ned  by  combm.ng  *ese  different  tests,  are  _^^._^i^^^^  ^^  ^^^  ^           ^^  accuracy.    The  ques- 

not   strictly    ^^%^XlnT  cc^r^dhonl   of   driving  tion  of  the  relative  allowance  to  be  made  for 

,lucted   "nder   d  ffe  ent   conditons   of   dr  ving  ^^^^^^^  .^  ^^^^  ^^^^^  ^^^^^  ,.^  ^^.^^  ^^^  .^^^ 

vehicle,   etc.,   but   as  these  varying  condm  engineer,  and  the  best  judgment 

exist  .'"  P"f '«'  P«',^.  ^^=f°~and  average  is  that  based  on  the  observation  of  the  paving 

,    of  mterest  to  combine  the  test    and  a^^^^^^^  materials    under    the    various    conditions.      In 

the  results.     The  following  are  the  tigures  so  ^^^^  ^^^^^  ^^^  materials  that  rank  high  when 

obtained.                                                       Tractive  dry,  are  among  the  worst  when  wet,  as,  for 

Surface.                                                          ^°"^^  instance,  asphalt   and   asphaltic  concrete. 

P^^^Jg"-  In  the  opinion  of  Prof.  McCormick.  the 
Farth— dSstv**  ^"  ^*  "".'.'.'.'.'.'.'.'■'■'■'■'■'■'■  106  best  pavement  for  steep  grades,  considering 
Earth— muddy  ".'.'.'.'.'.'.'.■■  ^ H^  both  .security  of  footing  and  the  tractive  re- 
Sand— loose    3|J  distance,    is    either    granite    block    or    vitrified 

rrlvll— k)osl  '.'.'.".'.'.'.W'.'.'.'.'.'.'.'.'.'-'.'-'..    147  paving  block  with  the  space  between  the  blocks 

Cinders— well  packed '!!  i ! ! 92  filled   with   asphalt  or  pitch.     The  softer  ma- 
Oiled  road— dry  °l  tcrial  in  the  crevices  offers  a  grip  for  the  calks 

S^^^cidamt^Iry'  good  '  1 1 1  i  i  l ! !  l  i  i  i  1 1 1  i !  i  l :  of  the  shoe.     In  the  case  of  cobble  stone  the 

Macadam— average  *°  effect  of  the  uneven   surface,   while  benehcial 

.Sheet  asphalt 3b  ^^  ^j^^  ^^.jp^   jg   j^  jnefgase  the  tractive   force 

vftHfled*^br?ck— new' ;'.'.'. '.'.'.'.'..i'-iii..----      56  required,   and  .seriously  to  increase  chance  of 

Wood  block— good  ...  *. 33  injury  to  the  horse. 

Wood  block— poor  *-  -phe  statement  is  sometimes  made  that  "As 

G?anlte'tmmway' ! '.  l ! !  i ! ! ! ! ! ! ! ! ! ! !  1 : ! : :  i : :      27  a  chain  is  no  stronger  than  its  weakest  link. 

neither  is  a  road  any  better  than  its  steepest 

Incidentally,    tests    cannot    show    the    force  grade  or  longest  stretch."     This  statement  is 

with   which   a   team   can   grip   these   different  „ot  strictly  accurate,  however,  because  a  horse 

pavements,  and,  therefore,  as  will  be  discussed  ^an   exert,    for   a    short   period   of    time,    far 

later,  these  figures  must  not  be  used  without  greater  force  than  it  can  be  held  for  for  some 

uking  other  variables  into  consideration.  (Jine  at  a  stretch.    The  same  is  true  of  a  steam 

In  determining  the  permissible  grade  for  anv  engine,  or  an  electric  motor,  and.  to  a  limited 

ijiven   road  material,  it  is  absolutely  essential  extent  of  a  gasoline  engine.     It  will  be  found, 

that  the  eft'ect  of  atmospheric  conditions,  and  j,.,  niany  cases,  to  be  good   engineering  prac- 

|)articularly  of  rain  on  that  surface,  be  taken  jj^g   to   let   a   moderately   steep   grade    remain 

into  consideration.     Moisture  may  have  little  rather  than   to  make  excessive  cuts  and   fills, 

effect,  in  some  cases,  on  the  draft  of  the  ve-  particularly    under    some    conditions    of    sur- 

liicle,   while   it  may   affect  very   seriously  the  rounding  property. 

ability  of   the  horses   to  get  a  grip.     On  the  jj  must  be  remembered,  however,  that  every 

other  hand,  the  nature  of  the  surface  may  be  pg^  cent  decrease  of  grade  means  a  net  sav- 

Mich  that  the  horse  can  secure  nearly  as  good  j^g   of   20   lbs.   per   ton   in   the   tractive   force 

footing  when   wet  as   when  dry  and  yet  the  required,   as   well   as   increasing   the    effective 

draft   niav   be   increased   very   materially.     In  p„]]  gf  the  horse. 

the  case  of  some  dirt  roads,  one  or  the  other  

may  be  affected,  and  both  may  be.     Macadam  ^jje  Road  Patrol  System  of  the   Min- 

.-md   gravel    roads    show    probably   less    effect  .,     tjt-    u            /-.           ■     • 

than  others  unless  it  is  the  oil  road.  nesota  Highway  Commission. 

The  effects  of  temperature  and  of  moisture  During  the  past  three  years   a   road  patrol 

are  shown  ven.-  clearlv  in  two  tests  made  at  system  has  been  in  use  by  the  Minnesota  State 


Highway  Commission.  The  following  descrip- 
tion of  the  system  is  taken  from  a  paper  by 
George  \V.  Cooky,  state  engineer  of  Minne- 
sota, presented  on  Oct.  5  at  the  .American 
Road  Congress ; 

The  plan   provides   for  the  appointment   of 
one  man  for  a  section  of  about  six  miles.   This 
man  is  provided  with  a  wheelbarrow  and  a  kit 
of    tools,    rake,    shovel,   pick,    scythe,    axe    or 
whatever   may  be  necessary  to  keep  his  sec- 
tion in  good  condition.     Such  a  man  is  gener- 
ally selected  not  because  of  his  superior  quali- 
fications as  a  road  builder  but  because  he  will 
obey  orders  and  work  without  being  watched. 
These  road  patrols  are  also  furnished  with  a 
brass  hat  plate,   with   the  words  "State  Road 
Patrol"    thereon,    which    permits    them    to    be 
identified  by  passers  by  on  the  road  and  seems 
to  encourage  them  to  take  an  interest  in  their 
work,  besides  making  it  convenient  to  travel- 
ers to   report   spots   requiring  attention.     One 
of  the  most  valuable  aids  in  the  maintenance 
of  primary  roads  is  the  road  drag,  which  is 
made  in  many  different  forms,  the  most  satis 
factory   type,   however,   being  that   knovvn   a> 
the  Minnesota  road  planer,  or  the  very  similar 
York    State   hone.      In   making   arrangements 
for  the  placing  of  a  road  patrol  on  a  certain 
section  of  road,  it  is  understood  that  the  coun- 
ty or  town  be  required  to  furnish  a  team  ant! 
driver  for  use  on  the  drag  or  to  haul  gravel 
whenever   such   work  becomes   necessary.     In 
the   case   of   the    Minnesota   road    patrols,   of 
which  about  40  are  now  in  service,  the  pay  i- 
$55  per  month  and  the  term  of  service  extends 
from   April    1   to   Nov.    15,   depending   on   the 
weather  conditions.     The  intention  is  to  have 
the  patrol  on   the  ground  while  the  water  i^ 
going  off  in  the  spring  and  to  keep  him  until 
after  freezing  up  time  in  the  fall.    Some  modi- 
fications of  this  plan  might  become  necessary 
under  different  local  conditions,  but  the  gen 
cral  plan,  as  outlined  above,  is  one  that  wouM 
result  in  a  vastly  improved  condition  of  road 
and  be  more  satisfactory   to  the  user  of  the 
road  and  to  the  tax  payer  also.     The  instruc- 
tions given  to  the  road  patrol  when  he  enters 
upon  his  duties  are  about  as  follows :     He  is. 
first,  to  become   familiar  with  his   section  In- 
walking  over  it  and  noting  its  general  coiidi 
tion,  especially  noting  points  that  require  im- 
mediate attention      Such   patroling  should  be 
thereafter  done  over  the  entire  length  of  the 
section  at  least  once   in  each  two  weeks.     If 
any  serious  defects  are  discovered,  they  should 
be  attended  to  at  once,  and  afterward  the  worst 
places  should  receive  attention  in  their  proper 
order.     The  methods  of  maintenance  on  sand, 
clay  or  gravel  roads  arc  practically  the  same 
in  detail  as  for  earth  roads,  except  that  piles 
of  material  are  arranged  on  the  gravel  roads  at 
convenient  points  for  general  repairs.    In  the 
repair   of   earth   and   gravel   roads   many  soft 
spots  due  to  the  weakness  of  the  foundation  or 
to  the  decay  of  some  vegetable  matter  left  ov 
placed  there  by  some  early  day  road  worker 
are   found.     By   digging  down   in   such  places 
the  cause  of  the  defect  will  be  found  to  be  in  a 
lot   of  sod   or  hay  or  other  vegetable  matter 
reduced  to  a  soft,  spongy  mass  which  retains 
moisture  for  a   long  time  and  gradually  per- 
mits it  to   rise  by  capillary  attraction  to  the 
road  surface.     Such  a  spot  should  be  treated 
by  digging  out  the  objectionable  material  and 
refilling  the   hole   wtih   solid   material   of  the 
^ame    general    character    as    the    road    itself 
Continuous  compliance  with  these  rules  will  in 
a  season  or  less  enable  the  road  patrol  to  pn; 
vide  a  good  surface  for  his  section  and  put  it 
in  suitable  condition  for  covering  with  a  more 
lasting  material. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Methods  and  Cost  of  Testing  Various 

Kinds  of  Sewer  Pipe  by  New  and 

Simple  Testing  Machines. 

Contributed   by  W.   B.   Cast,    Kansas   City,   Mo. 
Certain     manufacturers     of     vitrified     salt 


glazed  clay  pipe,  who  also  are  members  of 
the  ."Kmerican  Society  for  Testing  Materials, 
conducted  some  tests  on  their  products  with 
the  double  purpose  of  checking  their  own 
standards  and  furnishing  data  to  the  society, 
to  be  used  ultimately  in  considering  standard 
specifications  for  sewer  pipe.    In  making  these 


tests  they  chose  the  method  advocated  by 
Prof.  A.  Marston.  of  the  Iowa  State  College 
at  Ames,  since  it  appears  that  this  method 
places  the  pipe  in  a  condition  more  nearly 
duplicating  the  average  condition  in  actual 
sewer  trenches  than  any  of  the  others.  More- 
over, it  does  not  necessitate  the  use  of  a  lot  of 


November  6,  1912. 


ENGINEERING     &     CONTRACTING 


517 


mathematics  to  arrive  at  what  the  pipe  would 
probably  stand  in  actual  practice. 

This  standard  test  consists  o{  laying  the  pipe 
in  a  horizontal  position  in  a  bed  of  dry  sand 
which  :s  suitably  confined  in  a  wooden  frame, 


penter  at  31  Vj  cts.  an  hour,  the  cost  of  con- 
ducting the  first  series  of  25  tests  was  $81.80, 
or  $3.28  per  test.  The  pig  iron  was  kindly 
loaned  for  the  purpose,  but  the  cost  of  remov- 
ing it   from  the  car,   weighing  each  pig  and 


Fig.  1 — View  Illustrating  Marston  Method  of     Testing   Sewer   Pipe. 


and  surmounting  it  by  a  second  wooden  frame 
tilled  with  dry  sand.  The  width  of  the  frame 
.md  the  portion  of  the  pipe  evenly  buried  in 
the  bed  of  sand  is  7/10  of  its  mean  diameter. 
On  top  of  the  sand  in  the  upper  frame  or  sad- 
dle and  fitting  loosely  into  it  is  a  wooden 
plunger ;  that  is,  a  series  of  wood  timbers  suf- 
ficiently stiff  to  transmit  pressure  evenly  to  the 
sand.  On  top  of  this  plunger  the  weight  may 
be  imposed  in  anyway  whatsoever  that  enables 
It  to  be  added  gently  and  gradually  without 
undue  fluctuations.  The  total  breaking  load  is 
then  reduced  to  the  load  per  running  foot  of 
sewer  pipe  by  dividing  it  by  the  length  of  the 
pipe  in  feet.  The  modulus  of  rupture  of  the 
section  of  the  pipe  is  obtained  by  taking  the 
breaking  load  in  pounds  per  lineal  inch,  multi- 
plying it  by  the  mean  radius  of  the  pipe  in 
inches,  and  dividing  it  by  the  square  of  the 
thickness  in  inches.  The  test  is  especially  de- 
signed to  duplicate,  as  nearly  as  possible, 
trench  conditions  and  to  avoid  the  necessity  of 
e.vpensive  machines  or  elaborate  mathematics. 
The  first  series  of  tests  and  discussion  were 
made  according  to  this  method,  using  wooden 
frames  of  3  in.  x  8  in.  and  3  in.  .x  10  in.  yellow 


marking  it,  with  a  marking  pot  and  brush,  and 
piling  it  up  ready  for  the  tests  under  the  direc- 
tion of  the  same  engineer  and  the  same  labor- 
ers was  $16,  making  the  total  cost  of  each  test 
$3.92.  It  should  be  noted  that  nothing  is  al- 
lowed in   this   figure   for    freight  on  the  iron, 


which  served  to  transmit  the  strain  to  the  up- 
rights of  the  machine  which  were  light  10-in. 
channels  bolted  to  them.  Across  the  top  of 
these  uprights  was  bolted  a  light  20-in.  I-beam. 
The  sand  bed  was  placed  on  the  steel  plat- 
form, the  pipe  assuming  a  central  position 
between  the  uprights.  When  surmounted  by 
the  usual  sand  saddle  the  pressure  was  brought 
upon  it  by  a  hydraulic  jack  placed  upon  the 
blocking  and  jacking  down  against  the  20-in. 
I-beam  overhead.  In  order  to  record  the 
breaking  load  the  jack  was  fitted  with  a  hy- 
draulic gage  reading  directly  in  total  tons  on 
the  ram.  To  prevent  the  jack  from  falling 
when  the  specimen  broke,  long  bolts  were 
passed  through  its  angles  and  bolted  to  the 
overhead  beam  with  washers  and  rubber  cush- 
ions between  the  angles  and  the  bolt  heads,  so 
that  when  the  jack  fell  it  only  dropped  about 
a  foot  onto  these  cushions. 

In  practice  the  machine  fulfilled  the  ex- 
pectations of  the  users,  as  tests  could  easily  be 
made  upon  it  at  the  average  rate  of  two  an 
hour  with  one  engineer  and  two  laborers ;  that 
is,  at  7.5  cts  per  test.  This  average  applies  to 
pipes  of  approximately  24  ins.  in  diameter. 
The  machine  is  capable  of  handling  42-in.  pipe 
at  a  somewhat  slower  rate  and  6-in.  or  8-in. 
pipe  at  a  very  much  faster  rate.  The  carpen- 
ter's time,  counted  in  the  pig  iron  method 
tests,  is  not  considered  in  the  machine  tests, 
because  the  frames  which  were  constantly 
being  crushed  by  the  pig  iron  in  the  former 
case  could  be  used  over  and  over  again  in  the 
latter  case. 

The  machine  itself  cost  $105  the  jack  $60. 
the  gage  $13..50;  the  expense  of  painting,  erect- 


Fig.    3 — IVIachine    Designed    to    Test    Sewer     Pipe  and  Joints  for  Watertightness. 


demurrage  on  the  car  or  the  cost  of  reload- 
ing it. 

It  immediately  appeared  from  these  figures 
that  if  any  considerable  number  of  pipe  were 
to  be  tested,  it  would  pay  to  build  a  machine 
to  do  it  and  obviate  the  expensive  and  labori- 
ous method  of  loading  up  pig  iron. 


Plate  4-5  ftflSk 
Square 


Fig.    2 — IVIachine   for   Testing    Sewer    Pipe —  Load   Applied  by   Hydraulic  Jack. 


Iiine  dressed  lumber,  held  together  with  three 
%-in.  stay  bolts  with  nuts  and  cast  washers  on 
each  end.  The  load  was  applied  by  weighting 
the  plunger  with  pigs  of  cast  iron,  as  shown  in 
Fig.  1.  With  one  supervising  engineer  at  $8  a 
day,  with  laborers  at  20  cts.  an  hour  and  a  car- 


The  machine  adopted  and  built  for  the  pur- 
pose consisted  of  a  platform  about  5  ft.  square 
of  '/i!-in.  steel  plate  supported  on  four  light 
12-in.  I  beams.  This  macliiiic  is  shown  in  Fig. 
2.  The  ends  of  these  I-beams  were  all  con- 
nected by  standard  angles  to  large  web  plate? 


ing  and  adjusting  the  machine  for  use  brought 
the  total  expense  to  approximately  $200.  It 
would,  therefore,  pay  for  itself  in  about  60 
tests. 

A  second  machine,  shown  in  Fig.  3,  was 
ne.xt  designed  to  test  sewer  pipe  of  various 
materials  for  its  water  tightness  and  its 
strength  to  resist  internal  pressure.  The  ma- 
chine was  intended  to  test  pipe  from  24  in. 
down  to  6.  and  to  test  not  only  one  joint  at  a 
time  but  three  in  a  string  in  case  it  should  be 
desirable  to  test  various  methods  and  materials 
for  making  the  joints  as  well  as  the  pipe  it- 
self. 

It  consisted  of  a  steel  rod  about  10  ft.  long. 
2%  ins.  in  diameter,  threaded  for  the  entire 
length,  supported  at  each  end  by  a  suitable 
bracket,  and  carrying  on  it  a  pair  of  cast  iron 
heads  with  rubber  gaskets  on  their  faces  to 
close  the  ends  of  the  pipe.  The  brackets  are 
shown  in  Fig.  4.  The  heads  were  brought  up 
snugly  to  the  pipe  by  means  of  bronze  nuts 
running  on  the  threaded  rod,  and  slight  ir- 
regularities in  the  pipe  ends  were  taken  care 
of  by  boring  the  heads  a  trifle  too  large  for 
the  rod.  turning  out  the  backs  of  their  hubs  in 
a  spherical  form  and  turning  the  faces  of  the 
bronze  nuts  also  to  a  sphere  of  the  same 
radius.  These  details  are  shown  in  Fig.  5. 
One  head  was  fitted  with  a  hose  connection 
which  introduced  water  into  the  pipe  near  the 
hub  through  a  hose  connected  with  an  or- 
dinary double  acting  hand  pump.  It  was  also 
fitted  with  a  pressure  page.  The  other  head 
carried  suitable  air  cocks  for  allowirtr  the  air 
to  escape  while  the  pipe  was  being  filled  with 
water.  The  head  carrying  the  hose  connection 
and  the  gage  received  the  spigot  end  of  the 
pipe  and  was  good  for  all  sizes.  The  other 
head  entered  the  bells  of  the  pipe,  and  a  sep- 
arate casting  was  required  for  each  size.  The 
cost  of  the  machine  with  one  spieot  end  head 
and  three  bell  end  heads  for  different  sizes 
was  $100:  the  pump  $25;  rubber  gaskets  $25. 

Roth  those  machines  were  set  up  near  to- 
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gether  on  the  same  genera!  axis,  and  over 
them  was  erected  a  long  legged  trestle  with 
4-in.  X  6-in.  legs  and  3  in.  x  12-in,  overhead 
beam,  carrying  a  pair  of  wooden  trolleys  from 
which  hung  the  tackles.     Leaving  out  of  con- 


35  cts.  per  test  or  70  cts.  per  specimen  for  both 
tests.  Better  time  could  have  been  made  on 
strictly  No.  1  pipe,  but  the  whole  series  was 
confined  to  No.  2  pipe,  the  object  being  to 
compare   it   to   the   specifications   as   used    for 


Fig.   4 — Details   of   Supporting   Brackets   for     Hydrostatic   IMachlne. 


sideration  the  cost  of  the  lumber  for  the 
trestle,  which  was  second  hand  stuff  and  not 
charged,  the  total  outfit  cost  as  follows : 

Ixiading   test   machine $200 

Hydrostatic    test    machine 150 

Trestle   and   trolleys 26 

In  order  to  comply  with  certain  specifica- 
tions, on  one  series  of  tests  the  Marston 
method  of  loading  pipe  was  abandoned  for  the 
knife  edge  method.  This  consisted  of  placing 
the  pipe  as  before  on  a  foundation  of  dry 
sand,  except  that  it  was  simply  laid  on  top 
and  not  buried,  and  the  pressure  from  above 
was  brought  to  bear  through  a  1  in.  x  6  in.  bar 
of  steel,  planed  on  the  lower  edge,  which  was 
in  turn  attached  to  a  cross  beam  by  a  suitable 
4  in.  X  6  in.  angle.  The  beam  worked  up  and 
down  between  the  uprights  of  the  machine 
after  the  manner  of  the  famous  guillotine.  In 
order  to  equalize  pressure,  an  old  piece  of 
leather  belt  was  laid  between  the  steel  bar  and 
the  pipe  to  be  tested ;  this  being  a  quicker  and 
more  convenient  method  than  interposing  a 
plaster  of  paris  cushion,  although  the  results 
obtained  were,  of  course,  not  so  high.  The 
same  jack  was  used  to  apply  the  pressure  to 
the  beam  and  bar. 

A  series  of  196  tests  were  conducted  with 
this  outfit  on  pipe  running  from  8  ins.  to  24 
ins.  Specimens  were  first  tested  for  hydro- 
static pressure  on  the  water  machine  and  then 
hoisted  over  directly  to  the  loading  machine, 


concrete  pipe  in  the  city  of  Brooklyn.  On 
this  account,  some  time  was  lost  in  taking  care 
of  irregularities  at  the  ends  of  the  pipe,  and 
this  was  done  by  daubing  them  with  a  little 
plaster  of  paris  and  filing  them  off  to  a  plain 
surface  with  a  horseshoer's  rasp  as  soon  as 
the  plaster  had  set.  This  work  of  preparing 
samples  added  quite  considerably  to  the  cost 
of  the  tests. 

It  is  obvious  that  the  hydrostatic  machine  is 
rather  slow  in  operation,  due  to  the  fact  that 
it  was  built  to  accommodate  several  sizes  of 
pipe  and  as  much  as  three  lengths  of  each  at 
a  time.  To  compare  this  cost  with  what  could 
lie  expected  with  a  machine  designed  solely 
for  one  length  of  one  size  of  pipe,  it  is  in- 
teresting to  note  the  cost  of  testing  sewer  pipe 
recently  at  San  Diepo,  Cal. 

The  use  of  concrete  sewer  nipe  being  re- 
garded in  San  Diego  in  the  nature  of  an  ex- 
periment, a  series  of  preliminary  tests  were 
conducted,  and  the  report  made  to  the  Com- 
mon Council  shows  that  more  than  half  the 
specimens  failed  to  come  up  to  the  standard 
hydrostatic  test  which  requires  that  the  pipe 
shall  show  no  bursting,  leakage,  or  seepage  of 
water  at  15  lbs.  per  sq.  in.  sustained  for  a  pe- 
riod of  five  minutes.  The  varying  results  first 
obtained  prornpted  the  city  to  insist  that  every 
individual  piece  of  concrete  pipe  manufac- 
tured and  accepted  should  be  put  through  this 
test. 

The  pipe  is  manufactured  on  a  Thomas  ma- 


consists  of  a  wood  platform  on  which  is  nailed 
down  a  sheet  of  leather.  Attached  to  the 
wood  platform  is  a  wooden  frame  consisting 
of  two  uprights  and  a  cross  piece.  The  cross 
piece  carries  a  threaded  nut,  and  in  this 
threaded  nut  a  screw  works  vertically  up  and 
down,  carrying  on  its  lower  end  the  cast  iron 
head  to  fit  in  the  bell  end  of  the  pipe,  and  on 
its  upper  end  a  hand  pump  for  tightening  it. 
The  head  carries  connections  for  a  gage  and 
a  pressure  hose. 

Three  testing  machines  are  operated  simul- 
taneously, one  on  each  different  size  of  pipe. 
A  total  of  240  pieces  were  handled  in  a  day, 
but  about  one  out  of  every  dozen  was  lost  by 
rejection.    The  testing  force  required  is : 

A  day. 

One  superintending  engineer  at  say $7.00 

One  foreman  assisting  him  at  say 5.00 

Three  laborers  operating  testing  machines 
and  one  laborer  trucking  pipe  at  $2  a 
day  each    6.00 

Assuming  the  above  wages'  were  paid,  this 
brings  the  tests  to  approximately  TVa  cts. 
apiece  or  4  cts  per  foot.  The  time  required  to 
empty  and  fill  the  pipe  is  considerably  short- 
ened by  placing  in  each  piece  as  it  is  tested  a 
log  of  wood  almost  large  enough  to  fill  it. 

Front  these  figures  it  appears  that  the  item 
of  testing  sewer  pipe  is  quite  a  large  one  in 
proportion  to  the  whole  cost  of  material,  and 
one  which  should  be  taken  into  account  in 
awarding  contracts  more  often  than  it  is,  for 
although  the  cost  of  the  inspection  and  testing 


Fig.  6 — Hydrostatic  Machine  Used  at  San 
Diego,  Calif.,  for  Testing  Single  Lengths 
of  Concrete   Sewer   Pipe. 
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the  time  required  on  each  machine  being  al- 
most the  same.  This  series  of  tests  was  con- 
ducted by  one  supervising  engineer  at  $10  a 
day  and  three  college  students  at  $2.50,  the 
engineer  being  present  only  about  half  the 
time.    The  average  for  the  196  tests  was  about 


chine  with  a  revolving  core,  turning  out  about 
GOO  ft.  of  one  size  per  day.  In  order  to  keep 
pace  with  the  machine  a  special  testing  ap- 
paratus was  necessary  for  each  size  of  pipe, 
and  was  built  to  handle  one  length  at  a  tiine. 
A  machine  of  this  type  is  shown  in  Fig.  6.     It 


is  not  always  paid  for  out  of  the  bond  issue 
or  by  the  tax  warrants  for  any  one  particular 
sewer,  it  is  obvious  that  the  property  owners 
finally  pay  for  it  one  way  or  another. 

A  city  engineer,  in  making  up  estimates  of 
the  cos>  of  testing  sewer  pipe,  would  seem  to 
be  safe  in  figuring  as  follows : 

For  a  single  test  of  strength  on   less  than 

100    specimens,    apiece $4  00 

For  a  single  test  of  either  strength  or  per- 
colation  on   more   than   100  specimens,    he 

should  figure cts.   per   test  0.35 

(But  add  $400  for  a  testing  outfit  which, 
of  course,   can  be  distributed  over  sev- 
eral contracts.) 
For    testing   several    thousand     pieces     for 
water    tightness    .alone,    with    a    $50    ma- 
chine for  each  size  of  pipe cts.  apiece  0.08 

These  figures  take  no  account  of  preliminary 
tests  that  it  is  necessary  to  make,  such  as  field 
tests  on  sand  and  stone  and  laboratory  tests  on 
cement. 

The  experience  of  San  Diego  would  indicate 
that  a  saving  could  be  accomplished  by  using 
the  material  from  a  well-known  and  long 
established  firm  even  at  a  slightly  higher  price 
in  preference  to  the  products  of  a  new  con- 
cern, every  single  piece  of  which  required 
testing. 
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An  Example  of  a  Triplex  Pump  Driven 

by  a  Fuel  Oil  Engine,  in  a  Small 

Water  Works  Pumping  Station. 

(staff  article.) 

The  accompanying  illustration,  Fig.  1,  shows 
the  interior  view  of  the  water  works  pumping 
station  at  South  Hadley,  Mass.,  a  town  of 
5,000  population.  Within  a  very  short  time 
after  its  completion  this  plant  saved  the  town 
from  a  very  disastrous  fire.  .\  description  of 
this  station  is  of  interest,  as  it  e.xemplifies  one 
type  of  pumping  equipment  particularly  adapt- 
able to  small  communities. 

The  nearest  available  water  supply  for  South 
Hadley  was  located  miles  from  the  railroad, 
and  the  cost  of  hauling  coal  would  have  been 
a  big  expense.  Consideration  of  all  of  the 
conditions  led  the  engineer  to  adopt  a  triplex 
plunger  pump  driven  by  a  fuel  oil  engine.  This 
oiitfit,  combining  the  high  efficiency  of  the 
triplex  pump  with  the  low  cost  of  the  crude 
oil,  brings  the  fuel  cost  down  to  a  low  ligure. 


The   Relative   Purity   of   Water   From 
Dug  and  Driven  Wells. 

The  opportunity  of  comparing  the  quality 
of  water  drawn  from  an  old  dug  well  with 
that  of  water  from  a  new  driven  well,  in 
practically  the  same  location,  recently  was  pre- 
sented to  Mr.  VV.  M.  Cobleigh,  Chemist  of 
the  Montana  State  Board  of  Health.  The 
importance  of  preventing  the  infiltration  of 
surface  water  into  wells  is  emphasized  by  the 
following  description  of  the  comparative  tests 
made,  as  prepared  by  Mr.  Cobleigh  for  the 
Bulletin  of  the  Board: 

The  dug  well,  22  ft.  deep,  was  cased  with 
loose  stones  which  came  to  the  surface  of 
the  ground  only.  This  construction  did  not 
prevent  pollution  by  surface  drainage  and  in- 
filtration on  occasions  when  the  surrounding 
lawn  was  irrigated  from  a  contaminated  ir- 
rigating ditch.  The  top.  made  of  ordinary 
hoards,  was  not  watertight.  This  allowed 
contamination  in  the  form  of  dust  and  hen 
manure,    frequently   deposited   on   the   top,    to 


Fig.    1— View   Showing   Triplex    Pump    Direct    Connected    to    Fuel     Oil     Engine,     for     Water 

Works  Service. 


The  bulk  of  the  oil  is  very  small,  compared 
to  its  fuel  value,  and  therefore  the  transporta- 
tion charges  are  small.  There  are  no  stand-by 
losses  due  to  building  up  or  banking  fires 
when  the  pump  is  not  running.  The  expense 
stops  when  the  engine  stops  as  there  is  no 
occasion  for  an  engineer  on  the  job  when  the 
pump  is  idle.  Therefore,  the  cost  of  attend- 
ance is  reduced  to  a  minimum. 

In  the  station  shown,  the  pumps  discharge 
to  a  stand  pipe  of  such  capacity  that  two  or 
three  hours  pumping  every  morning  will  fill 
it  up.  There  is  also  sufficient  standpipe 
capacity  so  that  fire  streams  can  be  main- 
tained until  the  engineer  can  get  to  the  sta- 
tion and  start  up  the  pump.  The  illustra- 
tion shows  only  one  pump  and  engine,  but 
the  other  side  of  the  room  contains  a  com- 
plete duplicate  unit,  so  that  any  breakdown 
in  one  engine  or  pump  will  not  prevent  main- 
taining the  water  supply. 

The  pumps  are  of  the  Deane  of  Holyoke 
vertical,  single  acting,  triplex  type  with  8-in. 
plungers,  and  10-in.  stroke.  The  pumps  are 
driven  by  35  HP.  De  La  Vergne  Oil  En- 
gines. Each  pump  has  a  capacity  of  15,000 
gals,  per  hour;  and,  to  discharge  this  amount 
against  a  total  head  of  175  ft.  there  is  required 
about  1%  gals,  of  fuel  oil.  Any  plant  with 
equally  good  equipment  can  do  as  well.  The 
cost  of  the  oil  varies  at  dififerent  times  and  in 
different  localities,  and  may  be  here  from 
3  to  7  cts.  per  gal.  This  is  economical  pump- 
ing and  is  a  method  well  worth  consideration 
by  any  town  or  city  interested  in  new  water 
works  equipment.  The  Deane  Steam  Pump 
Co.  of  Holyoke,  Mass.,  contractors  for  the 
complete  plant  here  described,  have  init  in  a 
considerable  number  of  similar  plants  through- 
out the  country. 


enter  the  well  water.  Kitchen  waste  thrown 
near  the  well  made  the  ground  more  or  less 
impure.  The  privy  vault  was  75  ft.  away  and 
there  were  no  barnyards  near  enough  to  cause 
any  danger  of  contamination.  After  the  chem- 
ical analysis  reported  below  was  made,  the 
well  w-as  considered  unsafe  for  domestic  use 
and  a  new  driven  well  was  therefore  con- 
structed in  unpolluted  ground  farther  from 
the  kitchen  and  the  old  well  filled  up. 

In  order  to  determine  the  actual  effect  of 
the  faulty  construction  of  the  dug  well  on 
the  purity  of  the  water,  comparative  chemical 
analyses  were  made  of  samples  taken  from 
both    wells,   with   the    following   results : 

Parts  per  1.000.000. 

Dug  well.  Driven  well. 

Albuminoid     ammonia 0.64  0.035 

Free  ammonia  0.31  0.015 

Nitrites     0.025  None 

Nitrates     2.6  3.6 

Chlorine    13.4  9.7 

The  sanitary  qualities  of  a  water  can  be  de- 
termined from  the  above  tests.  The  presence 
of  much  albuminoid  ammonia  shows  that  a 
water  contains  organic  pollution  in  solution. 
Bacteria  in  the  water  act  upon  the  organic 
matter,  converting  the  nitrogen  it  contains 
to  free  ammonia.  Another  kind  of  bacteria 
act  upon  the  ammonia  and  convert  it  to  ni- 
trite. Further  action  of  another  kind  of  bac- 
teria changes  the  nitrite  to  nitrate.  Chlorine 
is  a  constituent  of  kitchen  waste  and  sewage, 
and  when  the  normal  chlorine  is  known  this 
forms  a  valuable  indication  of  pollution.  A 
combination  of  high  free  ammonia  and  ni- 
trites points  very  strongly  to  contamination 
from  animal  sources.  A  comparison  of  the 
two  analyses  shows  that  the  dug  well  con- 
tains a  large  amount  of  organic  pollution.  The 
high    free    ammonia    and    nitrites    indicate    a 


contamination  from  animal  sources  and  show 
a  state  of  bacterial  change  that  is  considered 
dangerous  in  drinking  water.  Both  the  san- 
itary inspection  of  the  well  and  the  analysis 
show  that  it  was  not  a  good  risk  to  continue 
using  the  water  from  it. 

The  new  driven  well  was  pronounced  safe 
for  domestic  use  after  comparing  the  analysis 
with  those  of  ten  or  more  other  good  wells 
in  the  same  locality. 

It  is  apparent  that  the  unsanitary  condition 
of  the  dug  well  was  due  largely  to  a  poorly 
constructed  top  and  a  casing  and  curb  which 
did  not  prevent  pollution  by  surface  drain- 
age and  infiltration. 

Prof.  C.  C.  Young  of  the  water  laboratory 
of  the  Kansas  State  Board  of  Health  recom- 
mends the  following  construction  as  a  means 
of  giving  proper  protection  from  pollution : 
The  curb  of  the  well  should  be  12  to  14  Ins. 
above  the  surface  of  the  ground.  At  the  sur- 
face of  the  ground  there  should  be  a  platform 
of  concrete  or  stone,  sloping  away  from  the 
walls  of  the  well.  The  edge  of  this  platform 
should  be  at  least  4  ft.  from  the  wall.  The 
walls  themselves  should  be  so  constructed  that 
no  water  can  pass  through  them  without  having 
percolated  through  at  least  S  to  12  ft.  of  soil, 
depending  upon  the  character  of  the  soil.  The 
top  of  the  well  should  be  covered  with  a  water- 
tight cover  of  wood,  concrete  or  stone. 

Bored,  drilled  or  driven  wells  usually  have  a 
shallow  pit  to  protect  the  pumping  apparatus 
from  frost.  These  all  should  be  constructed  and 
protected  with  as  much  care  as  the  dug  well. 
Drainage  entering  this  pit,  either  by  the  direct 
route  of  falling  through  the  cover  or  percolating 
through  a  few  inches  of  soil,  is  cumulative  ana 
will  follow  the  path  of  least  resistance  down 
the  casing  and  in  time  possibly  pollute  the 
water  below. 


Methods  Employed  in  Making  Labora- 
tory Tests  of  Sewage  in  the  San- 
itary District  of  Chicago. 

The  methods  employed  in  making  laboratory 
tests  of  dilute  domestic  sewage  in  the  chem- 
ical laboratory  of  the  Sanitarj-  District  of  Chi- 
cago were  described  by  Dr.  Arthur  Lederer 
in  a  paper  before  the  Western  Society  of  En- 
gineers. The  paper  was  published  in  the  Jour- 
nal of  the  Society  for  September,  1912,  from 
which  the  matter  here  presented  is  abstracted. 
Physical  Record. — A  record  is  made  of  the 
physical  properties  of  the  sewage.  Records 
are  made,  also,  of  the  quantities  of  settling 
suspended  matter  in  the  sewage,  and  any  pe- 
culiarity in  color.  Sometimes  the  color  be- 
comes distinctly  yellowish,  a  reddish  precipi- 
tate gradually  settling  out.  In  such  a  sample 
the  alkalinity  is  low  and  the  sulphates  high. 
This  has  been  traced  to  the  discharge  of 
pickling  liquor  wastes  from  a  wire  works. 

Preservation  of  Samples. — The  odor  of  sam- 
ples of  sewage,  or  purified  effluents,  is  not  re- 
corded as  a  routine  procedure.  The  reason  is 
that  the  samples  are  collected  over  24  hours 
for  crude  sewage,  and  over  48  hours  for  other 
effluents.  To  avoid  change  in  the  chemical 
constituents,  a  preservative  is  added — in  our 
case  chloroform  to  the  amount  of  10  cc.  to  1 
gal.  of  sewage.  The  chloroform  effectually 
hides  any  odor  present,  unless  hydrogen  sul- 
phide occurs  in  large  quantities,  .^s  an  addi- 
tional precaution,  the  samples  are  kept  in  cold 
storage  up  to  the  time  of  analysis. 

Exhaustive  study  into  the  question  of  the 
preser\-ation  of  sewage  samples  has  shown  us 
that,  even  in  a  storage  period  as  short  as  six 
hours,  perceptible  changes  will  occur  in  the 
nitrogeneous  constituents  of  a  fresh  unpre- 
served  sewage. .  At  room  temperature,  the  ad- 
dition of  10  cc.  of  chloroform  to  1  gal.  of 
sewage  checks  the  decomposition  to  some  ex- 
tent, but  even  in  such  cases,  immediate  analy- 
sis is  often  desirable  to  obtain  accurate  re- 
sults. Cold  storage  alone  is  a  fair  preserva- 
tive. The  combination  of  chloroform  and 
cold  stoMge  is  the  best  obtainable  method  at 
present. 

Suspended  Matter. — During  the  various 
stages  of  sewage  purification,  it  is  important 
to  observe  the  physical  and  quantitative 
changes  in  the  suspended  matter,  since  the  aim 
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today  is  to  remove  as  much  as  possible  at  the 
outset,  in  order  to  obtain  a  fresh  effluent.  In 
studying  the  efficiency  of  a  device,  frequent 
determinations  are  necessary  both  for  the  in- 
fluent and  effluent,  extending  over  a  consider- 
able period,  before  an  opinion  can  justly  be 
formed  of  the  percentage  removal  of  suspend- 
ed  matter. 

Ihe  settling  suspended  matter  should  be 
clearly  distinguished  from  the  non-settling 
suspended  matter,  in  studying  the  efficiency  of 
a  settling  device.  Much  of  the  suspended  mat- 
ter in  sewage,  particularly  on  large  areas,  oc- 
curs in  a  finely  divided,  or  colloidal  state,  not 
capable  of  sedimentation  even  on  prolonged 
storage ;  hence,  when  a  settling  tank  is  re- 
moving perhaps  35  per  cent  of  the  total  sus- 
pended matter,  it  may  actually  be  taking  out 
100  per  cent  of  the  suspended  matter  capable 
of  settling.  On  prolonged  storage,  however, 
some  of  the  colloidal  matter  may  coagulate, 
and  material  previously  in  solution  will  also 
change  to  apparent  settling  matter.  This  is 
particularly  true  for  strong  sewages.  From 
our  analysis  of  the  composition  of  the  settling 
and  non-settling  suspended  matter,  it  is  evi- 
dent that  the  percentage  of  volatile  matter 
is  greater  in  the  non-settling  portion.  This 
may  have  a  very  important  bearing  upon  the 
true  character  of  a  settled  sewage  from  the 
standpoint  of  a  prospective  nuisance  in  a 
stream. 

Since  the  determination  of  the  settling  sus- 
pended matter  is  of  importance  in  the  con- 
trol of  a  sedimentation  plant,  the  daily  vari- 
ations may  be  advantageously  followed  by  de- 
termining the  loss  of  suspended  matter  on  set- 
tling gravimetrically,  or  else  by  measuring 
the  number  of  cubic  centimeters  of  settled 
matter  in  a  conical-shaped  glass  holding  one 
liter.  Such  glasses  are  used  in  Germany,  and 
may  be  of  value  in  dealing  with  strong  sew- 
ages containing  considerable  amounts  of  set- 
tling suspended  matter,  but  in  our  weak 
.\merican  sewages  the  control  is  not  as  satis- 
factory, since  the  39th  street  sewage,  for  in- 
stance, contains,  on  an  average,  only  140  p.p.m. 
of  total  suspended  matter,  of  which  from  40 
ner  cent  to  50  per  cent  is  capable  of  settling. 
In  our  case,  actual  gravimetrical  determina- 
tions are  made  of  the  total  volatile  and  fixed 
suspended  matters  by  the  Gooch  crucible 
method. 

Oxygen  Consumed. — The  time-honored  oxy- 
iirn-consumed  test  indicates  the  amount  of 
oxygen  absorbed  by  the  oxidizable  matter  dur- 
ing titration  in  acid  solution  with  perman- 
ganate, and  in  particular  the  amount  of  or- 
ganic carbonaceous  matter  present.  At  pres- 
ent there  are  so  many  modifications  of  the  test, 
that  the  results  from  various  laboratories  can- 
iint  be  directly  compared,  without  knowledge 
of  the  method  employed.  In  our  laboratory  the 
30-minute  water  bath  boiling  method  is  used. 
For  comparative  purposes  this  is  a  valuable 
test,  althou.gh  the  figures  obtained  do  not  rep- 
resent anything  absolute.  The  result  covers 
only  a  small  percentage  of  the  total  carbon. 
I  he  organic  carbonaceous  compounds  vary  in 
tlieir  resistance  toward  acid  permanganate  so- 
lution. The  average  of  the  oxy.gen  consumed 
in  our  sewage  is  about  50  p.p.m. ;  the  average 
nf  the  effluent  of  a  sedimentation  tank  is  about 
40  p.p.m. ;  and  the  average  in  our  sprinkling 
iilter  effliient  is  about  25  p.p.m. 

It  is  important  to  remember  that  the  oxy- 
gen-consumed test  does  not  represent  the  oxy- 
gen which  the  liquid  would  absorb  under  nat- 
ural conditions  in  a  water  course.  From  the 
practical  standpoint,  a  far  superior  test  is  one 
which  indicates  quantitatively  the  rate  at 
which  oxygen  is  absorbed  in  fresh  water. 

Determination  of  Nitrogen. — The  organic 
nitrogen,  as  well  as  the  free  ammonia,  the  ni- 
trates and  nitrites,  are  determined  as  a  rou- 
tine procedure  on  all  our  samples  from  the 
sewage  testing  station.  The  method  for  the 
determination  of  the  organic  nitrogen  is  that 
introduced  at  the  Columbus  testing  station, 
.md  consists  in  the  digestion  of  the  sample  by 
coi^centrated  sulphuric  acid,  subsequent  neu- 
tr.-ilization  and  direct  nesslerization.  The  free 
•immonia  is  distilled  previous  to  nesslerization. 
Very  often  the  sample  is  nesslerized  directly 
.liter   adding   a    few   drops   of   potassium    hy- 


drate and  copper  sulphate,  the  resulting  pre- 
cipitate being  allowed  to  settle.  The  nitrates 
are  determined  by  the  napthylamine-sul- 
phanilic  acid  method,  and  the  nitrates  by 
aluminum  reduction  in  alkaline  solution. 

Hydrogen  Sulphide. — Hydrogen  sulphide  in 
sewage  may  not  only  be  responsible  for  a 
local  nuisance,  since  amounts  as  smalj  as 
3  p.p.m.  can  be  noted  under  outside  conditions, 
but  on  discharge  into  a  stream  it  will  draw 
upon  the  dissolved  oxygen  present,  and  often 
to  such  an  extent  that  fish  life  will  be  seri- 
>)usly  interfered  with.  In  addition,  hydrogen 
sulphide  by  itself  is  a  poison  to  fish.  The  re- 
duction of  sulphates  has  been  observed  in 
many  sewages  in  the  United  States  and 
abroad,  particularly  when  the  sulphates  are 
high  from  the  introduction  of  trade  wastes. 
In  some  cases  the  disintegration  of  concrete 
has  been  a  serious  matter,  due  to  the  oxidation 
of  hydrogen  sulphide  to  sulphuric  acid  by  the 
atmospheric  oxygen. 

One  of  our  settling  tanks,  a  modified  Dort- 
mund tank,  affords  a  typical  case  of  active 
sulphate  reduction.  At  times  as  much  as  40 
p.p.m.  of  hydrogen  sulphide  have  been  ob- 
served in  the  effluent.  This  can  be  traced  di- 
rectly to  bacterial  activity. 

In  a  sewage-disposal  plant  there  is,  as  a 
rule,  no  occasion  to  test  for  hydrogen  sulphide 
as  a  routine  procedure.  The  sense  of  smell  or 
a  simple  lead  acetate  paper  test  should  suffice 
unless  some  peculiar  case  requires  special  in- 
vestigation. 

Clilorinc. — The  chlorine  in  a  domestic  sew- 
age originates  largely  from  the  urinary  chlor- 
ine, and  indicates  approximately  the  strength 
of  a  sewage.  It  can  be  easily  determined  by 
direct  titration  with  silver  nitrate  solution, 
using  potassium  chromate  as  an  indicator.  Ex- 
oent  as  an  index  to  the  strength  of  the  sew- 
age, the  chlorine  determination  has  no  fur- 
ther significance.  The  presence  of  industrial 
w-astes  containing  chlorine,  or  of  ground 
waters  or  sea  water,  may  prevent  us  from 
drawing  conclusions.  On  an  average,  the  sew- 
age of  39th  street  contains  about  40  p.p.m.  of 
chlorine,  indicating  a  dilute  sewage. 

Alkalinity. — The  alkalinity  has  little  signifi- 
cance in  the  interpretation  of  results,  since  in- 
dustrial wastes  may  cause  abnormal  figures. 
Sewage  ordinarily  is  slightly  alkaline,  consid- 
erable quantities  of  acid  waste  being  required 
in  order  to  turn  it  acid  in  the  sewer.  The 
average  alkalinity  of  our  sewage  is  220  p.p.m., 
calculated  as  calcium  carbonate.  We  titrate  our 
sample  with  a  1/50  normal  sulphuric  acid. 
.Methyl  orange  is  used  as  an  indicator. 

Fats. — In  domestic  sewage  the  fats  and  fatty 
bodies  result  largely  from  the  use  of  soap  in 
laundries  and  from  household  wastes  contain- 
ing grease.  On  Mondays  there  is  a  slight  in- 
crease in  the  fatty  content  of  our  sewage,  but 
the  addition  is  not  great,  since  on  our  water- 
shed there  is  a  large  proportion  of  apartment 
houses  where  washing  is  spread  over  several 
days  of  the  week.  No  attempt  is  made  to  sep- 
arate the  fat  from  the  soaps.  On  the  addition 
of  sulphuric  acid,  a  certain  quantity  of  sewage 
is  evaporated  to  dryness,  and  the  total  fat  ex- 
tracted with  ether.  The  average  amount  pres- 
ent in  our  sewage  is  approximately  25  p.p.m. 

Total  Solids. — The  total  solids  in  sewage  are 
not  now  determined  as  a  routine  procedure, 
being  largely  of  scientific  interest.  In  our  case 
the  amount  is  about  600  p.p.m.,  or  0.6  of  a  gram 
per  liter.  This  indicates  the  extreme  dilute 
character  of  our  sewage. 

Dissolved  0.vygen  and  Stability. — Dissolved 
oxygen  and  putrescibility  will  be  discussed  to- 
gether, since  while  both  are  determined  sep- 
arately, neither  is  by  itself  as  instructive  as 
when  studied  in  connection  with  the  other. 
The  two  determinations  not  only  furnish  a 
key  to  certain  phenomena  in  biologic  sewage 
disposal,  but  when  their  relation  is  better  un- 
derstood the  solution  of  many  problems  will 
be  attained.  In  a  popular  sense,  putrescible 
matter  is  material  which  draws  upon  the  oxy- 
gen in  solution  for  its  oxidation.  However, 
inorganic  compounds  sometimes  utilize  oxy- 
gen in  solution  for  their  oxidation  as  well. 
From  the  standpoint^  of  sewage  disposal  by 
dilution,  or  in  studying  the  effect  upon  fish 
life,  it  is  immaterial   how  the  oxygen  is  used 


up.  During  the  colder  season,  fresh  dilute  do- 
mestic sewages  contain,  as  a  rule,  some  oxy- 
gen which  in  a  short  time  becomes  exhausted, 
and  anaerobic  conditions  set  in.  The  liquid 
then  enters  a  stage  where  oxygen  is  quickly 
absorbed  when  supplied  in  any  form. 

In  the  control  of  a  sewage-disposal  plant,  the 
determination  of  the  putrescibility  is  more  im- 
portant than  the  determination  of  the  oxygen, 
and  in  comparison  with  the  other  constituents, 
the  knowledge  of  the  putrescibility  or  stability 
is  of  the  greatest  importance.  \Vith  this  test 
a  plant  can  be  controlled  to  better  adv.vitage 
than  by  any  elaborate  chemical  analysis.  The 
reason  for  this  is  simple.  The  ultimate  aim 
of  any  disposal  plant  is  to  make  the  putrescible 
matter  more  or  less  stable.  The  putrescibility 
test  indicates  the  degree  of  oxidation  obtained, 
and  the  determination  of  the  dissolved  oxygen 
grives  a  fixed  figure  of  the  absolute  amount 
available  for  further  oxidation.  Both  factors 
are  important  in  studying  a  nuisance  or  fish 
life.  A  high  oxygen  content,  in  itself,  does  not 
indicate   stability. 

Determination  of  Dissolved  Oxygen. — In  our 
laboratory,  the  Winkler  method  has  been  used 
to  determine  the  dissolved  oxygen  in  the  man- 
ner described  in  the  "Standard  Methods  of 
Water  Analysis"  adopted  by  the  American 
Public  Health  Association.  The  sample  is  col- 
lected carefully  in  order  to  avoid  aeration. 
Manganous  sulphate  and  an  alkaline  solution 
of  potassium  iodide  are  then  added.  The  pre- 
cipitate of  manganous  hydrate  is  allowed  to 
settle;  sulphuric  acid  is  then  added,  and  the 
free  iodine  in  the  solution  titrated  with  stand- 
ardized sodium  thiosulphate.  The  equivalent 
of  free  iodine  is  calculated  to  oxygen.  The 
results  are  expressed  either  in  parts  per  mil- 
lion, or  in  percentage  saturation.  In  the  latter 
case  the  temperature  must  be  considered.  Nor- 
mal fresh  water  which  has  not  undergone  tem- 
perature changes  ought  to  be  100  per  cent  sat- 
urated, but  may  be  sub-saturated  or  super- 
saturated, depending  upon  conditions,  such  as 
the  season  of  the  year,  the  sunlight,  the  pres- 
ence of  algae,  or  sudden  changes  of  tempera- 
ture. 

.'\s  an  alternative  method,  the  American 
Public  Health  Association  has  recently  recom- 
mended the  Levy  method  for  the  determina- 
tion of  dissolved  oxygen.  This  consists,  briefly, 
in  the  conversion  of  a  ferrous  salt  into  a  ferric 
salt  by  the  oxygen  in  the  water.  The  residual 
ferrous  salt  is  titrated  with  the  permanganate 
solution.  At  present  the  use  of  either  method 
is  a  matter  of  choice. 

Determinations  for  dissolved  oxygen  should 
be  made  on  the  spot  to  avoid  a  loss  of  o.xygen.' 
particularly  in  putrescible  samples.  F'rom  a 
study  of  this  question  in  our  laboratory,  we 
have  concluded  that  only  fresh  saturated  and 
uncontaminated  water  like  that  from  Lake 
Michigan  can  be  kept  for  a  number  of  hour? 
without  showing  a  reduction  in  oxygen.  Even 
then  the  sample  should  be  kept  in  a  cool,  dark 
place.  The  addition  of  a  small  quantity  of 
formaldehyde  allows  an  extension  of  the  stor 
age  period,  but  it  is  preferable  to  add  the  first 
two  reagents  in  the  Winkler  method  in  order 
to  form  the  precipitate,  where  the  determina- 
tion cannot  be  made  on  the  spot. 

Determination  of  Putrescibility. — The  pu- 
trescibility test  has  been  almost  universally 
adopted  by  various  sewage-purification  plants 
The  one  most  in  favor  is  the  so-called  methy- 
lene blue  test  devised  by  Spitta  and  Weldert  in 
German}'.  A  dilute  solution  of  methylene 
blue  is  added  to  a  definite  quantity  of  the 
effluent  in  a  sterile  bottle ;  the  mixture  is  then 
incubated  at  20°  C.  and  the  number  of  hours 
or  days  noted  in  which  the  blue  color  is  dis- 
charged. This  decolori/.ation  takes  place  only 
in  putrescible  samples  and  depends  upon  the 
formation  of  a  leucobasc  when  the  oxygen  in 
the  sample  has  been  exhausted.  Some  prefer 
an  incubation  temperature  of  37°  C.  to  obtain 
quicker  results,  but  this  temperature  is  not  de- 
sirable because  it  does  not  conform  to  actual 
conditions  as  docs  the  temperature  of  20°. 
Furthermore  a  bacterial  flora  will  flourish  at 
37°,  which  would  not  be  favored  at  the  lower 
temperature.  Phelps  has  put  the  test  on  a 
quantitative  working  basis  by  which  the  pu- 
trescibilit\'   of  a   sample   can   be   expressed    in 
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terms  of  relative  stability.  Such  figures  indi- 
cate the  proportion  of  oxygen  present  as  com- 
pared with  the  total  amount  required  to  effect 
the  complete  oxidation  of  a  sample  in  ques- 
tion. The  sample  should  be  kept  in  the  in- 
cubator for  20  days  before  being  discarded, 
but  from  a  practical  working  standpoint  this  is 
neither  necessary  nor  desirable.  Ten  days  stor- 
age as  a  ma.ximum  is  sufficient,  and  often  four 
days  will  give  results  sufficiently  accurate  for 
practical  purposes.  Samples  which  show  signs 
of  decolorization  after  four  days  may  be  held 
for  further  observation.  The  exact  hour  of 
decolorization  is  difficult  to  fix,  but  an  ex- 
perienced observer  can  avoid  material  mis- 
takes in  estimating  the  end  point. 

Index-  of  Permissible  Dilution. — The  pu- 
trescibility  test  outlined  is  eminently  practical 
and  valuable,  but  is  not  a  quick  method.  Re- 
cently Phelps  devised  another  method  to  give 
the  desired  information  in  a  shorter  time.  The 
test  in  principle  is  not  new,  for  it  has  long 
been  known  that  organic  putrescible  material 
will  absorb  oxygen  in  solution,  and  the  rate 
of  absorption  under  certain  conditions  has 
rightly  been  looked  upon  as  a  good  index  to 
the  putrescibility  of  the  sample.  Only  recently, 
however,  could  the  permissible  dilution  be  cal- 
culated for  a  sewage  effluent  under  certain  as- 
sumed conditions.  The  procedure  is  to  mix  a 
small  quantity  of  sewage  carefully  with  fresh 
aerated  water  in  definite  proportions,  and  to 
incubate  the  mixture  at  20°  C.  for  a  number 
of  hours.  To  hasten  the  result,  the  dilution 
may  be  lowered.  The  dissolved  oxygen  is  de- 
termined in  the  mixture  at  the  start  and  again 
after  the  lapse  of  several  hours.  With  these 
two  figures  in  hand,  the  percentage  of  sewage 
permissible  in  a  stream  under  assumed  condi- 
tions can  be  calculated.  In  the  formula  are 
terms  for  the  period  of  contact  and  the  per- 
centage of  dissolved  oxygen  to  be  available  at 
the  desired  point  in  the  flow.  With  our  pres- 
ent knowledge  of  this  test,  the  same  assump- 
tions must  be  followed  from  time  to  time  in 
order  to  get  comparable  results,  since  the  for- 
mula m  its  present  state  is  not  as  perfect  as 
may  be.  owing  to  the  lack  of  knowledge  of 
the  shape  of  the  curve  for  this  bacterial  re- 
action. The  results  obtained,  however,  are 
very  practical  and  of  great  value.  The  meth- 
od requires  more  accurate  and  careful  work 
than  the  methylene  blue  test,  and  at  present  is 
open  only  to  a  skilled  chemist. 

Bacteria. — In  our  laboratory  the  method  em- 
ployed to  determine  the  number  of  bacteria  is 
to  place  1  cc.  of  the  sample,  properly  diluted, 
in  a  litmus  lactose  agar  medium.  The  tem- 
perature of  incubation  is  37°  C,  and  the  time 
of  incubation  two  days  for  the  routine  samples. 
It  is  well  known,  however,  that  no  artificial 
medium — be  it  an  agar  or  a  gelatine  medium — 
will  permit  the  growth  of  all  bacteria  original- 
ly present.  Therefore,  the  count  per  1  cc.  in- 
dicates but  a  portion  of  the  true  number.  More 
colonies  will  develop  on  gelatine  tlian  on  agar. 

Methods    and   Cost   of   Welding    Pipe 
With  the  Oxy-Acetylene  Torch. 

Up  to  the  present  time  the  life  of  high 
pressure  gas  pipe  lines,  laid  in  the  average 
soil,  has  been  the  life  of  the  joint.  Recent  de- 
velopments in  oxy-acetylene  welding  now 
make  it  practicable  to  lay  a  pipe  line  without 
couplings  of  any  sort.  Welding  with  the  oxy- 
acetylene  torch  has  been  successfully  accom- 
plished in  the  large  shops  for  several  years, 
liut  the  tecent  installation  of  an  8-in.  high 
pressure  gas  line  in  an  Francisco  is  unique  in 
the  adaptation  of  this  process  to  the  welding 
of  high  pressure  gas  mains.  This  work  vvas 
described  by  Leon  B.  Jones  of  the  Pacific 
Gas  and  Electric  Co.  of  San  Francisco  in  a 
recent  number  of  the  "American  Gas  Light 
Tournal.'  The  information  here  given  is 
from  Mr.  Leon's  description  of  the  process 
and   the  cost  of  its  application. 

The  recent  installation  of  approximately 
•"i.OOO  ft.  of  8-in.  steel  tubing  in  San  Fran- 
cisco, in  which  oxy-acetylene  welding  was 
used  on  every  joint,  was  laid  under  tlie  most 
difficult  conditions.  This  afTordcd  an  excel- 
lent orportunity  for  practically  testing  the 
adaptation   of   welding   to   high   pressure  ".gas 


mains.  This  line  was  laid  in  Geary  street, 
at  the  same  time  that  the  Municipal  railroad 
was  under  construction ;  and  this,  necessarily, 
caused  many  obstructions  and  difficulties,  but 
in  every  case,  the  oxy-acetylene  welding 
proved  itself  equal  to  the  occasion,  and  all 
diflicultics   w;ere   surmounted. 

There  are  three  separate  methods  in  which 
pipe  may  be  handled  when  welding  with  the 
oxy-acetylene  torch.  Bell  holes  may  be  dug 
as  for  any  coupling,  and  the  pipe  welded  in 
the  ditch,  or  the  pipe  may  be  lowered  into 
the  ditch  and  turned  while  the  welds  are  be- 
ing made;  thus,  the  welding  of  many  of  the 
jomts  is  done  on  the  top  of  the  pipe,  and 
the  necessity  for  digging  large  bell  holes  at 
every  joint  is  avoided. 

The  third  method,  which  was  found  the 
most  practicable,  where  conditions  will  allow, 
is  to  put  short  pieces  of  timber  across  the 
top  of  the  ditch  at  intervals,  rolling  the  pipe 
into  places  directly  over  the  ditch.  This 
method  insures  a  good  alinement  of  the  joint, 
and  requires  the  least  labor.  With  it,  two 
men  can  turn  as  much  as  500  ft.  of  pipe,  while 
the  operator  is  welding  the  joints,  and  as  a 
■500-ft.  length  is  about  as  long  as  can  be 
conveniently  handled,  it  will  thus  only  re- 
quire a  bell  hole  and  a  well  in  the  ditch  everv 
oOO   ft. 

While  it  is  possible  to  make  a  good  weld 
without  turning  the  pipe,  a  great  deal  more 
time  and  care  are  necessary  than  when  the 
pipe  is  turned,  and  the  welding  is  always 
done  on  top  of  the  joint.  In  welding  the  un- 
der side  of  a  joint  in  the  ditch,  it  is  not  pos- 
sible to  pile  up  tlie  metal,  as  it  is  when  weld- 
ing is  done  on  top  of  the  joint.  A  joint  be- 
ing welded  in  the  ditch  is  also  more  often  al- 
lowed to  cool  before  the  weld  is  completed, 
and  this  leaves  a  possibility  of  pinholes  where 
the  weld  is  commenced  again. 

To  insure  against  the  possibility  of  the 
mold  not  extending  through  the  entire  thick- 
ness of  the  pipe,  the  ends  of  the  lengths  to 
be  welded  were  left  about  %  in.  apart,  and 
the  operator  worked  with  a  rod  of  3/16-in. 
Norway  iron  in  his  left  hand.  This  iron  is 
melted  into  the  joint  to  take  care  of  the  gap, 
and  also  to  build  up  the  metal  around  the 
joint.  In  this  way  the  ends  of  the  pipe  are 
jierfectly  welded,  and  the  metal  at  the  joint 
is  thicker  than  in  the  pipe,  thus  making  the 
joint  the  strongest   part  of  the  line. 

To  prove  tliis  statement  that  the  weld  is  as 
strong,  if  not  stronger,  than  the  rest  of  the 
pipe,  sample  welds  were  made,  and  the  pipe 
'.".-as  afterwards  flattened  and  bent  until  it 
was  broken.  In  every  case  the  break  oc- 
cured  back  of  the  weld  in  the  pipe  and  not 
across  the  joint. 

.\  more  practical  test,  which  will  appeal  to 
gas  men,  was  also  made  as  follows :  Two 
10-ft.  lengths  were  supported  on  timbers  laid 
scross  the  ditch,  and  the  ends  welded  to- 
gether. W\  the  supports  were  then  removed 
from  under  one  of  the  lengths,  and  the  en- 
tire weiglit  of  this  40-ft.  length  was  sus- 
pended on  the  joint.  The  weld  was  in  no 
way  affected  by  this  severe  treatment. 

After  several  hundred  feet  of  pipe  arc 
welded  into  a  section,  the  supports  are  re- 
moved, one  at  a  time,  and  the  pipe  reeled 
into  the  ditch  like  so  much  cable.  Careful 
bnndiing  is  no  longer  necessary  as  a  weld. 
if  properly  made,  will  stand  the  same  treat- 
ment as  the  pipe,  and  any  defect  is  better 
('erected  before  the  pipe  is  covered. 

It  may  readily  be  seen  that,  wdieii  welding 
the  pipe  on  top  of  the  ditch,  into  sections  sev- 
eral hundred  feet  long,  it  is  possible  to  work 
several  welding  outfits  at  the  same  time,  W'ith 
the  minimum  of  labor.  If  a  little  care  is 
exercised  in  distributing  the  pipe  along  the 
ditch,  two  men  can  readily  roll  it  into  place. 
over  the  ditch,  for  welding.  In  many  cases, 
after  these  sections  were  reeled  into  the  ditch, 
the  ends  of  the  sections  were  several  feet 
apart.  To  avoid  using  a  short  piece  of  pipe 
and  making  two  welds,  a  block  and  tackle 
was  used  and,  with  an  automobile  for  mo- 
tive power,  these  sections,  in  some  cases  oOO 
ft.  long,  were  dragged  several  feet  in  the 
ditch  to  meet  the  end  of  the  next  section. 

.\s  the  tubing  wliicb  was  used  on  this  line 


was  approximately  3/lG  in.  thick,  and  would 
not  permit  of  threading,  the  question  arose 
as  to  how  valves  or  governors  should  be  con- 
nected. This  was  solved  in  a  very  simple 
manner.  A  short  piece  of  8-in.  standard 
pipe  was  threaded  onto  a  standard  flange. 
The  standard  pipe,  which  was  8  ins.  inside 
diameter,  was  then  slipped  over  the  tubing, 
which  was  8  ins.  outside  diameter.  After  the 
valve  or  governor  was  installed  and  the 
flanges  bolted  up,  the  end  of  the  standard 
pipe  was  welded  to  the  tubing.  This  instal- 
lation, which  represented  about  180  joints, 
was  welded  throughout  its  entire  length.  At 
the  end  of  each  day's  work  the  line  was 
tested  to  150  lbs.  pressure  and  allowed  to 
stand  over  night.  As  an  extra  precaution 
the  joints  were  also  gone  over  with  soapsuds. 
After  completion  the  entire  line  was  tested  to 
150  lbs.  pressure  and  the  line  stood  at  this 
pressure   for   three  days  without   loss. 

The  oxy-acetylene  torch  develops  a  flame 
temperature  which  may  conservatively  be  es- 
timated at  6000°  F.,  and  it  may  readily  be 
seen  that  with  this  temperature  concentrated 
in  a  small  pencil  flame  under  perfect  con- 
trol, all  metals  become  amenable  to  the  will 
of  the  operator.  The  torch  used  for  oxy- 
acetylene  welding  is  constructed  upon  the  in- 
jector principle,  in  which  the  oxygen  and 
acetylene  are  conveyed  through  separate 
tubes  to  within  1  in.  of  the  point  of  combus- 
tion. The  acetylene  is  usually  conveyed  di- 
rect from  the  generator,  through  hose  con- 
nections to  the  torch,  at  a  pressure  between 
3  and  5  lbs.  per  sq.  in.  The  oxygen,  stored  in 
tanks,  is  used  through  a  reducing  valve  and 
hose  connections  to  the  torch  at  between  15 
and  20  lbs.  per  sq.  in.  On  the  handles  of  the 
torches  are  controlling  valves  whereby  a 
nicer  regulation  is  attained.  For  lighting  the 
torch  the  acetylene  is  first  turned  on  full  and 
ignited.  Oxygen  is  then  added  until  the 
flame  becomes  a  single  cone.  An  excess  of 
acetylene  produces  two  cones  and  a  white 
color,  while  an  excess  of  oxygen  produces  a 
violet   lint. 

COST. 

The  hourly  consumption  of  the  torch  used 
for  8-in.  steel  tubing  was  24  cu.  ft.  of  acety- 
lene and  30  cu.  ft.  of  oxygen.  Using  acety- 
lene direct  from  the  generator,  at  a  cost  of 
1  ct.  per  cu.  ft,  and  oxygen  from  tanks  at  6 
cts.  per  cu.  ft.,  at  which  price  it  is  now 
available  in  San  Francisco,  the  cost  of  operat- 
ing the  torch  would  be  $2.01  per  hour  and. 
allowing  -10  cts.  per  hour  for  the  labor  of  an 
operator,  the  total  cost  of  operation  would 
be  $2.44  per  hour.  .'Ks  the  average  time  nec- 
essary to  weld  a  joint  on  top  of  the  ditch, 
where  the  welding  is  done  on  top  of  the  pipe. 
is  10  minutes,  the  cost  of  such  welds  would 
be  slightly  over  40  cts.  per  joint.  The  time 
necessary  to  weld  a  joint  in  the  ditch,  where 
the  operator  was  forced  to  weld  underneath 
the  pipe,  was  28  minutes  per  joint,  making 
the  cost  of  these  joints  $1.13  each;  but  if 
the  pipe  is  welded  into  long  sections  on  the 
ground  it  is  only  necessary  to  have  a  weld 
in  the  ditch  to  every  10  joints  welded  on  the 
ground.  This  would  make  an  average  cost 
of  49  cts.  per  joint,  which  would  be  approxi- 
mately 2  cts.  per  inch  of  circumference  on 
steel  tubing  S/lti  in.  thick,  and  from  this  can 
be  estimated  the  cost  of  welding  various  sizes 
and  thicknesses  of  pipe,  as  the  time  per  weld, 
and  consumption  of  oxy.gen  and  acetylene, 
would  increase  in  proportion  to  the  size  and 
wei.ght   of   the   pipe. 


Notes  on  Water  Supply,  Sewerage  and 

Sanitation. 

Reconstruction  of  Collapsed  Concrete 
Sewer. — The  only  failure  of  a  structure  con- 
nected with  the  extensive  drainage  work  now 
under  construction  in  the  city  of  Toronto,  was 
the  collapse  of  the  portion  of  the  high  level  in- 
tercepting sewer  located  on  the  east  bank  of 
the  Don  River.  The  cause  of  the  failure  and 
the  methods  employeil  in  rebuilding  the  sec- 
tion are  briefly  described  in  the  latest  annual 
report  of  the  city  engineer,  from  vrilicli  the  in- 
fornialion  hero  given  is  taken. 
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The  section  which  failed  is  a  circular  sec- 
tion, 8  ft.  9  ins.  in  diameter,  built  of  rein- 
forced concrete  and  supported  on  concrete 
piers,  the  construction  of  which  was  com- 
menced in  September,  1910.  For  a  distance 
of  300  ft.,  between  the  east  end  of  the  Don 
Syphon  and  the  old  bank  of  the  Don  River, 
the  sewer  had  to  be  constructed  on  a  filled-in 
portion  of  the  river  bed.  The  shallow  excava- 
tion, 8  ft.  at  the  most,  showed  a  fairly  good 
clay,  which,  it  was  estimated,  would  sustain 
the  weight  of  the  piers  upon  which  the  sewer 
was  to  be  built,  and  the  construction  was  car- 
ried on  accordingly.  A  considerable  portion  of 
the  invert  had  already  been  constructed  before 
it  was  noticed  that  the  whole  300  ft.  of  sewer 
was  sinking.  Observation  showed  that  all  the 
ground  in  the  immediate  vicinity  was  under- 
going a  similar  change  in  elevation,  and  it  was 
realized  that  any  attempt  to  prevent  the  sink- 
ing of  the  sewer  would  have  to  be  postponed 
till  the  stability  of  the  ground  was  restored, 
and  in  the  meantime  the  construction  was 
proceeded  with.  After  a  study  of  the  condi- 
tions it  was  determined  that  this  peculiar  oc- 
currence was  due  to  a  combination  of  circum- 
stances, namely,  the  placing  of  the  approach 
of  the  Wilton  Avenue  bridge  simultaneously 
with  the  construction  of  the  Don  Syphon  across 
the  river.  The  enormous  pressure  e.xerted  by 
the  former  was  forcing  the  soft  underlying 
ground  to  seek  an  outlet  into  the  syphon 
trench,  with  the  result  that  the  surface  layer 
was  forced  to  settle.    The  first  crack  appeared 


in  the  invert  of  the  sewer,  about  midway  be- 
tween the  west  end  and  the  bank.  This  quick- 
ly widened,  and  with  the  appearance  of  others, 
destroyed  the  continuity  of  the  work.  The 
back  filling,  which  was  proceeded  with,  in- 
creased the  settlement  that  already  had  oc- 
curred, which  resulted  finally  in  a  maximum 
of  3  ft. 

Reconstruction  was  commenced  on  August 
15,  1911,  and  it  was  decided  to  leave  in  place 
and  underpin  a  100-ft.  section  upon  which  the 
maximum  settlement  was  16  ins.,  and  to  tear 
out  and  reconstruct  the  remaining  200  ft. 
Piles  were  driven  close  to  the  interceptor  on 
both  sides  at  4-ft.  centers,  the  centers  of  the 
two  piles  of  each  bent  being  12  ft.  9  ins.  apart. 
The  process  of  underpinning  was  to  cut  oflf  the 
piles  22  ins.  below  the  bottom  of  the  sewer  and 
on  them  to  construct  a  concrete  cradle,  rein- 
forced at  the  bottom  with  5,  1-in.  diameter, 
round  rods.  This  cradle  was  18  ins.  wide,  and 
extended  up  to  the  springing-line  of  the  sewer. 
When  the  concrete  had  set,  the  forms  were  re- 
moved and  the  backfilling  replaced,  great  care 
being  exercised  with  the  latter.  The  task  of 
tearing  out  the  remaining  200  ft.  of  the  sewer 
was  a  laborious  one,  due  principally  to  the 
presence  of  the  steel  reinforcement,  which 
consisted  of  %-in.  square  rods.  Trouble  was 
also  occasioned  by  the  proximity  of  the  ap- 
proach to  the  Wilton  Avenue  bridge  on  the 
north  side  of  the  excavation,  which  the  rain 
had  made  very  soft,  and  for  the  protection  of 
which  a  row  of  anchor-piles  had  to  be  driven. 


When  the  old  concrete  and  brick  invert  had 
been  removed  down  to  grade  a  third  pile  was 
added  at  the  center  of  each  bent,  and  all  were 
cut  off  13  ins.  below  the  bottom  of  the  new 
work.  These  were  capped  with  a  concrete 
beam  15  ins.  by  18  ins.,  reinforced  with  5 
%-in.  diameter  round  rods.  In  this  instance 
the  invert  up  to  the  springing-line  and  cradle 
were  poured  together,  and  vertical  dowels 
were  left  protrudmg  at  the  haunch  for  bond- 
ing the  arch.  The  single  ring  of  brick  on  the 
invert  was  omitted  in  order  to  simplify  the 
construction.  The  new  work  was  set  to  the 
original  grade  and  connection  made  with  the 
under-pinned  section  (the  grade  of  which 
was  not  corrected)  in  one  25-ft.  length. 

Household  Water  Sterilization. — The  fol- 
lowing directions  for  sterilizing  water  for 
household  use  in  small  quantities,  as  a  substi- 
tute for  boiling,  are  given  by  the  New  York 
State  Department  of  Health :  "Take  one  tea- 
spoonful  of  chloride  of  lime  and  dissolve  it 
in  a  cupful  of  water,  stirring  to  make  sure 
that  all  lumps  are  broken  up;  then  add  three 
cupfuls  of  water,  making  in  all  one  quart  of 
the  solution.  This  solution  should  then  be 
strained  through  cheese  cloth  into  a  bottle. 
This  milky-looking  solution  added  to  2  gals, 
of  w-atcr  to  be  purified,  and  stirred  thoroughly, 
will  destroy  all  the  bacteria  nresent  through 
the  action  of  the  chlorine.  The  water  will  be 
without  odor  and  the  taste  of  the  chlorine  will 
disappear  in  about  half  an  hour. 


DRAINAGE    AND     IRRIGATION     SECTION 


Some  Records  of  Seepage  and  Evap- 
oration Losses  from  Irrigation 
Reservoirs  and  Canals. 

Unusual  records  of  seepage  and  evaporation 
measurements  on  irrigation  reservoirs  are  con- 
tained in  a  recent  paper  by  Mr.  E.  G.  Hopson, 
supervising  engineer,  Pacific  Division,  U.  S. 
Reclamation  Service.  This  paper,  which  is 
published  in  Proceedings  American  Society  of 
Civil  Engineers,  Vol  XXXVIII,  p.  1223,  under 
title  of  "The  Economic  Aspects  of  Seepage  and 
Other  Losses  in  Irrigation  Systems."  is  to  be 
read  before  the  society  on  Dec.  4,  1912.  The 
following  is  an  abstract : 

Roughly  speaking,  incurable  losses  in  irriga- 
tion systems  result  directly  through  water  lost 
by  absorption  in  the  beds  of  reservoirs  and 
evaporated  into  the  air.  Curable  loss  lies  al- 
most wholly  in  that  absorbed  in  the  beds  of 
canals  and  other  conduits. 

In  the  great  storage  reservoirs  required  for 
irrigation  works  it  is  obviously  an  economic 
impossibility  to  accomplish  anything  in  the 
way  of  preventing  absorption  or  seepage  losses 
in  their  beds.  Whatever  losses  result  through 
this  cause  must  be  accepted  as  unavoidable. 
The  engineer,  however,  must  be  prepared  to 
accept  responsibility  for  results,  as  his  advice 
or  decision  on  the  all  important  question  of 
selecting  or  approving  a  reservoir  site  is  the 
only  safeguard  against  what  may  be  disastrous 
loss  if  his  judgment  is  ill  advised.  For  this 
reason  the  writer  is  illustrating  the  funda- 
mental differences  in  conditions  and  results  in 
four  typical  irrigation  reservoirs  built  in  the 
Northwest  by  the  United  States   Government. 

The  East  Park  Reserve  is  strictly  a  storage 
reservoir,  built  on  a  branch  of  Stony  Creek, 
one  of  the  Coast  Range  feeders  of  the  Sacra- 
mento River.  The  dam  site  is  a  good  one,  be- 
ing a  notch  in  a  great  conglomerate  dike  or 
ridge  that  runs  through  the  country  in  a  north 
and  south  direction,  and  the  dam  is  a  solid 
masonry  structure  of  the  gravity  type  on  an 
arched  plan.  The  bed  of  the  reservoir  is  prac- 
tically wholly  in  the  typical  California  shale. 
The  dam  was  completed  in  1910,  and  water 
was  first  stored  in  the  winter  and  spring  of 
1910  and  1911.  Weekly  measurements  are 
taken  of  the  influent  and  effluent,  the  storage, 
and  the  rates  of  evaporation. 

The   maximum  capacity  of  the   reservoir  is 


45.000  acre-ft.,  and  the  maximum  area  of  wa- 
ter surface  is  1,690  acres.  Table  I  shows  the 
results  in  the  season  of  1910-11,  the  season  be- 
ing from  Nov.  1  to  Nov.  1,  in  this  and  all  the 
following   cases. 


TABLE   I.— EAST    PARK   RESERVOIR. 
1910-11. 

Acre-  Percentage 

feet.  of  Influent. 

Influent   65,400 

Effluent  and  losses: 

Evaporation     7.100  11 

Use.  waste  and  surplus..     58,300  89 

•Seepage    0  0 

•No  appreciable  seepage  loss. 


This  reservoir  represents  the  highest  con- 
dition of  efficiency  of  any  of  the  four  de- 
scribed. The  records  fail  to  show  any  seepage 
loss,  the  only  appreciable  loss  being  that  by 
evaporation;  thus  nearly  90  per  cent  of  the 
water  entering  this  reservoir  is  available  for 
use. 

The  Cold  Springs  Reservoir  of  the  Umatilla 
Project,  in  Oregon,  is  a  good  average  reser- 
voir, from  a  Western  standpoint.  In  the  East 
it  would  probably  not  be  regarded  as  a  site 
of  special  promise.  The  dam  is  an  earthen 
one,  nearly  4,000  ft.  long,  of  a  maximum  height 
of  nearly  100  ft.  The  general  structure  of  the 
country  is  volcanic,  with  vast  overlying  beds 
of  stratified  sands,  gravels  and  hardpan.  The 
valley  constituting  the  reservoir  site  is  the 
outlet  of  some  200  square  miles  of  drainage 
area  with  little  or  no  ordinary  run-off.  The 
reservoir  is  supplied  by  a  feed  canal,  some 
25  miles  long,  diverting  from  the  Umatilla 
River  at  times  when  the  latter  has  avail- 
able water.  The  capacity  of  the  reservoir  is 
.50.000  acre-ft.,  and  its  maximum  area  is  1,550 
acres. 

This  reservoir  was  first  placed  in  commis- 
sion in  the  spring  of  1908,  and  has  been 
operated  ever  since.  There  are,  therefore,  four 
yearly  records  of  results.  In  this  case  meas- 
urements were  obtained  with  unusual  ac- 
curacy, as  practically  all  the  inflow  passed 
over  a  sharp-crested  weir  at  the  lower  end  of 
the  feed  canal,  and  the  effluent  was  also  care- 
fully measured  over  another  weir  below  the 
outlet  gates.  This  reservoir  shows  losses 
ranging  from  34  to  24  per  cent  of  the  in- 
fluent  during  the   four-year   period.     Judging 


by  the  record  of  the  past  two  years,  it  would 
appear  that  a  fair  condition  of  stability  has 
been  attained  in  the  regimen,  in  which  about 
one-fourth  of  the  water  entering  this  reservoir 
is  subject  to  unavoidable  loss  through  seep- 
age and  evaporation.  Table  II  gives  a  sum- 
marized  tabulation  of   the   results. 

The  Clear  Lake  Reservoir,  in  California, 
situated  just  south  of  the  California-Oregon 
line,  is  a  feature  of  the  Klamath  Project.  It 
occupies  a  great  natural  depression  or  sink, 
some  25.000  acres  in  extent,  at  the  reservoir 
flow  line,  .^bout  one-half  of  the  bed  consists 
of  a  natural  sink  of  alkaline  water  known  as 
Clear  Lake  which  for  ages  has  received  and 
evaporated  the  surplus  waters  of  Willow 
Creek.  This  reservoir  was  built  by  the  Gov- 
ernment principally  for  the  purpose  of  holding 
back  the  waters  of  Willow  Creek,  in  order  to 
facilitate  the  unwatering  of  lands  marginal  to 
Tule  Lake,  a  body  of  water  into  which  Wil- 
low Creek  ultimately  discharges.  The  reser- 
voir was  intended  to  combine  the  purposes 
of  a  great  evaporating  pan  and  a  regulator 
of  the  diversion  channel  that  diverts  the  dis- 
charge of  Lost  River  from  Tule  Lake  into 
Klamath  River.  More  recent  plans,  however, 
have  considered  its  possibilities  as  a  source 
of  irrigation  supply.  The  capacity  of  the 
reservoir  is  enormous  as  compared  with  the 
available  water  supply,  being  450.000  acre-ft., 
with  an  area  of  25,000  acres.  The  dam  on 
Willow  Creek  is  a  rock  fill  structure  some 
30  ft.  high,  which  was  completed  in  1909. 
There  are  two  years'  records  of  the  action  of 
this  reservoir,  as  given  in  Table  III. 

The  rate  of  evaporation  in  this  vicinity  has 
been  estimated  at  a  little  more  than  4  ft.  in 
an  average  year.  It  will  be  noted  that  evap- 
oration is  the  principal  loss  in  the  Clear  Lake 
Reservoir,  as  had  been  anticipated.  The  seep- 
age losses  during  the  first  year  were  heavy. 
but,  apparently,  the  marginal  lands  have  filled 
up  so  that  the  losses  in  1911  were  compara- 
tively moderate.  It  is  important  to  note  that 
in  a  year  of  copious  run-off,  like  1910-11,  as 
much  as  50  per  cent  of  the  supply  was  subject 
to  unavoidable  loss  or  waste,  which,  in  this 
case,  was  intentional,  the  principal  purpose 
of  the  reservoir  being  the  disposition  of  sur- 
plus water,  rather  than  its  conservation  for 
use. 

The  Deer  Flat  Reservoir,  a  feature  of  the 
Boise    Project,    in    Idaho,    presents    different 
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TABLE  n.— COLD  SPRINGS  RESERVOIR,  OREGON;   PERCENTAGE  OF  LOSSES  EXPRESSED 

IN  TERMS  OP  THE  INFLUENT. 

, 1908 ,    , 1908-09 ^      , 1909-10 v  < 1910-11 > 

Acre-  Percent-    Acre-    Percent-    Acre-  Percent-  Acre-  Percent- 
feet,        age.          feet.        age.          feet.        age.  feet.        age. 

Influent    20.366           ..           42,820           ..           61.526           ..  72,273 

Effluent   and   losses: 

Evaporation     2,400           12            4,295           10             5,333             9  6,2.')i;            9 

Seepage     4.515           22           •4,021            9         •10,461           17  lo.STS           15 

Use,    waste   and   surplus 13,451           G6           34,504           81           45,732           74  55, li;;;           76 

•Return    flow    ...               865           ..                503           ..  182 


natural  conditions  from  the  three  preceding 
types.  It  does  not  occupy  a  natural  drain- 
age valley  or  sink,  but,  on  the  contrary,  is 
situated    on    a    flat    saddle    between    the    hills. 


voir  derives  its  supply,  as  in  the  case  of  the 
Cold  Springs  Reservoir,  through  a  feeder 
canal,  known  as  the  New  York  Canal,  di- 
verting  from  the   Boise   River  some   10   miles 


a  covering  of  from  3  to  5  ft.  of  soil.  Seep- 
age losses  in  this  case  have  been  pronounced 
from  the  outset,  and  constitute  the  bulk  of 
all  losses.  When  the  reservoir  was  first 
Ijlaced  in  commission  almost  90  per  cent  of 
the  water  entering  it  was  lost  by  absorption 
in  the  reservoir  bed.  In  that  year,  however, 
the  reservoir  was  only  filled  to  one-tenth  of 
its  capacity.  During  the  next  two  seasons 
larger  and  larger  quantities  of  water  were 
introduced,  and  the  proportion  of  losses  has 
fallen  appreciably,  but  still  remains  exceed- 
ingly high.  During  the  last  season  about  two- 
thirds  of  the  water  entering  this  reservoir 
was  subject  to  loss  through   evaporation  and 
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Fig.  1— Diagrams  Showing  Use  and  Waste  of  Water  from   Four  Irrigation  Reservoirs  for  Twelve  Consecutive   Months. 


the   lower   ends   of   which   are   closed   by   two  southeast   of    l!l)i,^c^       I  he    reservoir   was   first 

earthen    dams.      It    has    a    maximum    area    at  placed    in   commission    in    li'O'J,   and   has  been 

high-water   line  of  9,250   acres,   with   a  maxi-  in   operation  ever  since.     The  bed  consists  in 

mum  capacity  of   186,000  acre-ft.     The  reser-  large   part   of   silts,    sands,   and   gravels,   with 


TABLE  [II.— CLEAR  LAKE  RESERVOIR. 

, 1909-10 s 

Acre-feet.  Percentage. 


Influent    141,000 

Effluent  and  losses: 

Evaporation     80,000 

Seepage     48.00(1 

Use,  waste  and  surplus 13,000 


34 
9 


Acre-feet. 
225,000 

88,000 

24,000 

113,000 


-1910-11 


Percentage. 


39 
11 

50 


scepa.i;e.  It  may  be  expected  that  conditions 
will  improve  at  this  point  as  the  adjacent 
.Tnd  underlying  strata  of  the  reservoir  gradu- 
ally become  filled  by  the  constant  application 
of  water,  but  the  extent  and  period  of  those 
ameliorating  conditions  are  quite  uncertain.  A 
summarized  tabulation  of  results  is  given  in 
Table   IV. 

The  foregoing  records,  while  incomplete 
and  faulty  in  many  respects,  are  among  the 
best  obtainable  in  a  new  countrj'.  and  in  any 
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T.\BLE    IV.— DEER   FLAT    RESERVOIR. 


.\cre- 
feet. 
(;4.CiOO 


-1909- 


Percent- 


Iniluem    

Effluent: 

Evaporation     4.000 

Seepage     55,000 

Use,   waste  and  surplus 5,000 


86 


Perceni  - 
age. 

14 
62 
24 


, 1910-11 , 

Acre-        Percent- 
feet,  age. 
230,000 


20,000 

140.000 

70,000 


9 
61 
30 


event  are  instructive.  The  general  problem  of 
reservoir  losses  is  often  given  less  attention 
by  engineers  than  its  importance  warrants. 
In  many  cases  the  dam  site  is  apt  to  monopo- 
lize attention,  and  an  engineer  accustomed  to 
deal  with  reservoir  sites  in  Eastern  river  val- 
leys, where  the  adjacent  water-tables  are  high 
and  the  losses  are  generally  confined  to  evap- 
oration, may  be  led  to  the  commission  of  grave 
mistakes. 

It  i<   important  to  note  that   m  a   reasonably 


Sunnyside,  about  $50;  and  on  the  Klamath, 
from  $30  to  $40;  say,  an  average  of  about 
$55.  This  is  a  fair  indication  of  the  general 
run  of  costs  in  large  irrigation  work  in  that 
part  of  the  country,  and  is  probably  lower 
than  the  average  costs  on  newer  projects, 
either  Government  or  private. 

The  various  losses  in  the  water-supply  sys- 
tem, as  expressed  in  percentages  of  water 
diverted,  are  as  shown  in  Table  V. 

These    looses,    running    from    one-fourth    to 
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Fig.  2 — Diagram   Showing  Use  and  Waste  of  Water   from  Four  Irrigation  Reservoirs  Since 

Construction. 


good,  representative,  irrigation  reservoir,  such 
as  Cold  Springs,  one-quarter  of  the  water 
turned  into  it  is  lost,  and  that,  apparently, 
under  the  most  favorable  circumstances,  as  at 
East   Park,   10  per  cent  will   be  lost. 

The  main  lesson  to  be  derived  from  these 
few  illustrations  is  that  the  geologic  structure 
of  the  site  should  be  given  the  most  careful 
consideration,  as  it  is  vital  to  determine  in 
advance,  as  nearly  as  may  be,  the  amount  of 
reservoir  losses,  and  whether  they  are  likely  to 
be  of  a  permanent  character. 

On  the  Umatilla  Project,  the  cost  of  the 
irrigation  works  per  acre  of  irrigable  land  is 
from  $60  to  $70 ;  on  the  Truckee-Carson 
Project,  about  $40;  on  the  Orland  Project, 
about  $.50;  on  the  Tieton,  about  $90;   on  the 


upwards  of  one-half  of  the  whole  supply,  are, 
unfortunately,  not  all.  They  include  only  the 
losses  from  the  diversions  down  to  the  end 
of  the  regular  lateral  systems  operated  by 
the  Government;  but  below  these  are  the 
ramifications  of  the  small  ditches  built  by  the 
farmers  to  distribute  water  to  their  farms. 
These  farm  ditches  are  usually  small  earthen 
trenches,  in  which  heavy  seepage  occurs  before 
the  water  actually  reaches  the  crop.  In  some 
cases  farmers  use  water-tight  flumes  and 
pipes  for  their  local  distribution,  but  the  pro- 
portion of  these  cases  is  as  yet  comparatively 
small,  althotigh  on  the  increase.  It  has  been 
estimated  that  seepage  losses  in  the  farmers' 
ditches  on  many  projects  is  not  less  than 
50   per  cent   of   the   losses   in   the   main   canal 


TABLE   v.— PERCENTAGES  OF   LOSSES. 

Reser-  Canal 

voir.  losses.  Totals. 

Umatilla    -"               32  52 

Truckee-Caison    0                41  41 

Orland    S                 23  31 

Klamath    0                48  41 

Tieton     0                 24  24 

Sunnyside   <■<                27  2T 

and  lateral  systems.  Allowing  for  the  losses 
in  the  farmers'  ditches  not  included  in  Table 
V,  the  latter  might  be  revised  as  shown  in 
Table  VI,  it  being  understood  that  the  losses 
in  the  farmers'  ditches  are  merely  the  expres- 
sion of  individual  opinion,  not  of  actual  meas- 
urement. 

Seepage  losses  on  the  Umatilla  Project  early 
assumed  serious  proportions  owing  to  the 
sandy  character  of  the  soil  and  the  gravelly 
substrata.  With  the  unlined  earthen  ditches. 
as  originally  constructed,  only  about  one-third 
of  the  water  diverted  reached  its  proper  des- 
tination. The  works  were  costly,  and  the 
quantity  of  the  supply  was  limited.  Unless 
means  could  be  found  to  lessen  these  losses, 
it  was  evident  that  the  entire  area  could  not 
be  irrigated,  and  the  building  costs  would 
not  be  wholly  repaid. 

About  equally  severe  proportional  losses 
were  foimd  on  the  Truckee-Carson  Project, 
in  Nevada,  and  on  the  Klamath  Project,  in 
Oregon,  but  in  both  these  projects  there  is 
more  elasticity,  due  to  their  greater  available 
supplies,  and,  in  the  case  of  the  Klamath 
Project,  to  the  small  aggregate  quantity  used. 

Losses  on  the  Tieton  and  Sunnyside  Projects 
are  probably  much  more  satisfactory  than  in 
the  average  well-constructed  project  in  that 
vicinity,  due,  in  the  first  case,  to  the  com- 
plete concrete  lining  of  the  main  canal  and 
the  tight  character  of  the  substrata  of  the 
irrigated  lands.  In  the  Sunnyside  Project,  the 
relatively  small  canal  losses  are  due  mainly  to 
the  fine  texture  of  (he  soils. 

It  is  probably  a  fact  that  in  the  average 
-project  from  4iJ  to  50  per  cent  of  the  supply 
is  lost  by  seepage  in  the  beds  of  channels 
before  it  reaches  the  actual  point  of  applica- 
tion. As  the  farmer  is  paying  from  $30  to 
$90  per  acre  for  this  water,  the  loss  is  very 
appreciable. 

In  Southern  California  valuable  orchard 
lands  have  been  under  irrigation  for  a  gen- 
eration. Crop  values  have  been  very  high, 
and,  in  many  cases,  the  water  supply  has  been 
so  limited  that  eflfective  measures  toward  con- 
servation have  been  enforced.  On  many 
projects  in  that  region  the  distributing  chan- 
nels are  lined  witli  concrete,  or  pipe  is  used 
liberally.  The  high  values  of  lands  and  the 
scanty  water  supply  have  rendered  these  meas- 
ures not  only  desirable  but  necessary.  Strict 
economy  in  use  has  also  been  enforced,  for  the 
same  reason,  but,  in  the  newer  projects  in  the 
Northwest,  where  crops  of  lower  values  ob- 
tain, it  has  not  hitherto  been  seriously  re- 
garded as  feasible  to  resort  to  such  expensive 
treatment.  Conditions,       however,       have 

changed  materially  with  regard  to  crop  values, 
and  many  of  the  water  supplies  which  ap- 
peared to  be  inexhaustible  a  few  years  ago  are 
being  rapidly  fully  appropriated,  so  that  rea- 
sons for  economy  and  waste  prevention  are 
becoming  more  and  more  cogent. 

Some  interesting  experiments  carried  out 
under  the  auspices  of  the  College  of  Agricul- 
ture of  the  University  of  California,  in  1906. 
by  B.  A.  Etcheverry.  Assoc.  M.  Am.  Soc 
C.  E.,  on  various  kinds  of  canal  lining,  includ- 
ing concrete,  clay  puddle,  and  oiled  surfaces, 
are  worthy  of  consideration.  Tlie  object  of 
these  experiments  was  to  determine  relative 
costs  and  efficiencies  of  different  classes  of 
lining  in  reducing  seepage  and  preventing  the 
growth  of  vegetation.     'VVithout  attempting  to 

TABLE  VI.— PERCEN'TAGES  OF  LOSSE.'? 


Reser 
voir. 

Umatilla    20 

Truckee-Carson     . .       0 

Orland 8 

Klamath 0 

Tieion     0 

Sunnyside     0 


^Canal  Losses-^ 

Canals 

and 

-     lat- 

Farmers' 

erals. 

ditches.  Totals 

32 

15             67 

41 

15            5t 

23 

10            41 

48 

15            «3 

24 

8            S2 

27 

7            34 
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enter  into  the  details  of  these  experiments, 
the  general  results  showed  tliat  the  concrete 
lining  alone,  although  the  most  expensive, 
gave  assured  results.  The  oiling,  as  would  be 
expected,  is  verj-  much  cheaper  than  any 
other  treatment,  costing  only  about  one-quarter 
as  much  per  square  foot  as  concrete.  Dur- 
mg  the  first  year  it  appears  to  be  of  some 
value  in  reducing  seepage  losses,  measure- 
ments, showing  that  the  losses,  as  compared 
with  those  in  an  untreated  earthen  canal,  are 
only  about  40  per  cent  of  the  latter.  The 
oil  seemed  to  be  principally  valuable  in  pre- 
venting a  growth  of  vegetation.  The  clay 
puddle  lining  gave  somewhat  better  results  in 
preventing  seepage  than  the  oiled  surface. 
The  mortar  and  concrete  linings,  however, 
prevented    from    two-thirds    to    nine-tenths    of 


With  the  unlined  system  the  loss  is  close  to 
")0  per  cent.  Subsequent  measurements  have 
confirmed  the  above,  and,  from  these  and 
other  data,  the  conclusion  has  been  reached 
that  seepage  losses  can  be  kept  down  to  less 
than  10  per  cent  of  the  amount  diverted,  it 
good  linings  are  placed. 

During  the  past  two  years  nuich  canal  and 
ditch  lining  has  been  placed  on  Government 
projects  in  the  Northwest.  These  linings  are 
from  1  to  4  in.  thick,  depending  on  the  size 
of  the  canal  and  the  conditions.  The  heavy 
linings  are  of  regular  sand  and  gravel  con- 
crete having  about  1  part  of  cement  to  8  parts 
of  sand  and  gravel.  They  are  generally  placed 
without  forms,  the  sides  of  the  channef  being 
trued  up  and  a  rather  dry  mix  being  used 
The   cost   has   usually   been    aliont   $iJ   per  vd. 


Lmatilla  Project  lined  in  this  wav  during 
1!»11:  The  length  was  12,400  ft.:  the  ditch 
dimensions  were  4  ft.  wide  at  the  bottom,  and 
4  ft.  deep,  with  side  slopes  of  IV*  to  1;  the 
entire  cost  of  the  work  averaged  $1.05  per  ft. 
Comparing  a  small  ditch  thus  lined  with  an 
unlined  one,  the  former  will  cost  from  three 
to  four  times  more  than  the  unlined  ditch,  but 
one  of  the  economic  advantages  which  the 
lined  ditch  possesses  is  the  greater  velocity 
of  flow  possible  and  the  consequently  smaller 
cross-sectional  area  of  the  channel.  .Another 
important  advantage  in  lined  ditches  is  the 
avoidance  of  drop  structures.  It  is  surpris- 
ing what  a  large  proportion  of  the  total  cost  of 
ditch  building  goes  into  drop  structures  which 
are  necessary  in  order  to  keep  velocities  be- 
low the  eroding  point  in  an  earthen  channel. 
With  lined  channels  high  velocities  are  not 
only  possible,  but  desirable,  in  order  to  keep 
the  channel  clean. 
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Fig.  3 — Diagram  Showing   Loss  of  Water  in  Canal 
System  for  Three  irrigation  Works. 


June  Ju!y  .Vug. 

TIETON  PROJECT.  WASH 
NotoPrrtctiually  no  losses  in  Main  Ciiual 

Fig.  4 — Diagram  Showing  Loss  of  Water  in  Canal 
System  for  Three  Irrigation  Works. 


the  total  losses,  and,  of  course,  entirely  stopped 
the  growth  of  vegetation. 

.\pparently,  the  etiect  of  the  oil  treatment 
IS  only  temporary,  and  a  year  or  two  after- 
ward, a  re-examination  of  the  canals  in  which 
the  experiments  were  made  showed  that  the 
growth  of  vegetation  in  the  oil-treated  canals 
was  equal  to  that  in  those  untreated,  and  in 
all  probability  the  seepage  losses  were  also  as 
great. 

In  1910  and  1911,  a  lateral  on  the  Umatilla 
Project  was  lined  with  mortar,  1  in.  thick, 
and  careful  measurements  were  made  to  de- 
termine the  losses.  The  lateral  had  been 
selected  for  lining  on  account  of  the  ver\ 
porous  character  of  its  bed  and  in  order  to 
reduce  seepage  loss.  With  the  lateral  closed 
at  the  ends  by  dams,  measurements  showed 
that  the  water  surface  lowered  about  0.1  ft. 
each  day  in  the  lined  ditch,  and  by  applying 
this  rate  of  loss  to  the  canal  ''system  as  a 
whole,  making  due  allowance  for  velocity  of 
flow,  it  was  computed  that  the  aggregate  seep- 
age loss  in  the  project,  if  all  the  canals  were 
lined,  would  be  about  5  per  cent  of  the  supply 


The  great  bulk  of  the  ditch  lining,  however, 
has  not  been  of  regular  gravel  concrete  but 
of  mortar,  which  is  usually  composed  of  1 
part  of  cement  to  4  parts  of  sand.  Before 
placing  the  mortar  the  ditches  are  carefully 
trued  up  by  running  a  movable  form  or  temp- 
let along  their  courses  and  wetting  and  tamp- 
ing the  earth  around  the  form.  Immediately 
after  the  form  is  removed,  the  mortar  is 
placed  and  kept  damp  until  it  has  set  well. 
It  is  jointed  usually  at  about  4-ft.  intervals 
in  order  to  take  care  of  temperature  shrink- 
age. This  lining  is  done  with  nuich  rapidity 
by  experienced  gangs.  The  materials  are 
mixed  in  small  portable  gasoline-driven  mix- 
ers, and  the  completed  canals  are  kept  full  of 
water.  The  costs  of  work  of  this  kind,  car- 
ried out  on  a  fairly  large  scale,  for  lining 
IM  ins.  thick,  reinforced  at  the  top  by  an 
extra  heavy  curbing,  run  from  55  to  (50  cts. 
per  square  yard,  inclusive  of  all  administrative 
and  engineering  charges  and.  of  the  earthwork. 
In  general,  the  cost  of  the  earthwork  is  about 
one-third   of  the  entire  cost. 

Take,    lor   example,   a    small    lateral    of   the 


.\s  an  illusl ration  of  what  proportion  the 
cost  of  structures  in  a  distribution  system 
bears  to  the  entire  expense  of  the  latter,  figures 
taken  from  the  Orland  Project  in  California 
are  given.  This  territory  is  notably  free  from 
toi>ographic  irregularities,  and  the  earth  is 
firm  and  good  for  building  puposes.  The  pro- 
l)ortion  of  cost  of  structures,  therefore,  wiMild 
lie   expected   to   be   small. 

The  lateral  system  covers  14.000  acres,  and 
includes  54  miles  of  ditches  ranging  in  ca- 
pacity from  12  to  75  sec.-ft.  Very  little  ditch 
lining  has  been  placed,  but  the  structures  are 
all  of  concrete,  the  cheapest  building  material. 
The  cost  totals  are  as  follows  ■ 

Excavation  work  $  i)4.37G 

Structures    .  ■  .     57.632 

Total    »122,00S 

The  structures  included  in  these  cost  totals 
comprise  the  following  types : 

I  "hooks  .ind   drops tiO.SSa 

Turn-outs    Ii901 

Hrldrjos   i<.372 

Rntlroad  ciosslnKS  .«..•     6.921 

Slpeoial  structiir.  s  5,805 

.•Spillways   1,H3 
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Checks,  drops  and  turn-outs  total  $33,780, 
or  28  per  cent  of  tl^e  entire  cost  of  the 
lateral  system.  All  this  cost  could  not  be 
obviated  by  lining  the  system,  but  certainly 
a  very  large  proportion  could. 

With  a  smaller  cross-sectional  area,  the  sav- 
ing in  drop  structures,  and  the  more  direct  and 
economical  location  possible  in  the  lined 
ditches,  the  actual  diiiference  in  cost  per  acre 
of  land  served  by  lined  or  unlined  canals  is 
comparatively  small.  It  will  generally  be 
found  to  be  less  than  $10  per  acre,  in  many 
cases  less  than  $5.  If  one  takes  into  consid- 
eration the  operating  economies,  the  lined 
laterals  have  a  distinct  advantage  by  their 
freedom  from  breaks,  seeped  banks,  and 
growth  of  vegetation  in  the  channels,  all  of 
which  should  admit  of  a  material  reduction 
in  operating  costs.  If  these  latter  savings 
could  be  calculated  from  an  investment  stand- 
point and  capitalized,  any  advantage  in  first 
cost  of  the  unlined  ditches  would  probably  dis- 
appear, and  a  substantial  margin  be  shown 
on  the  other  side. 

While  considering  canal  lining,  it  would  be 
well  to  give  a  little  attention  to  the  merits 
of  pipe  work  in  a  distributing  system.  Large 
quantities  of  pipe  have  been  used  in  the  dis- 
tributing systems  of  the  Umatilla,  Tieton,  and 
Sunnyside  Projects.  The  great  bulk  of  this 
pipe  is  of  concrete,  both  reinforced  and  plain, 
in  sizes  running  from  54  ins.  down  to  12  ins. 
in  diameter.  The  sizes  below*24  ins.  have  been 
usually  made  by  the  dry  process,  the  reinforce- 
ment consisting  of  outside  wire  winding  un- 
der tension.  The  larger  diameters  have  usu- 
ally been  wet  mixed,  the  pipe  being  manu- 
factured in  yards  and  hauled  and  laid  like 
cast-iron  pipe.  Some  of  these  lines  of  pipe 
are  of  great  length  and  work  under  heads 
running  up  to  110  ft.  They  have  always 
given  satisfaction,  from  every  standpoint.  A 
distribution  .system  consisting  wholly  of  con- 
crete pipe  would  be  undoubtedly  the  most 
satisfactory  from  an  operating  standpoint,  and 
although  the  first  cost  would  be  comparatively 
high,  it  might  in  the  end  prove  to  be  more 
truly  economical  than  the  open-ditch  system 
With  concrete  pipe  seepage  losses  are  prac- 
tically ne.gligible.  A  number  of  tests  of  dif- 
ferent lines  of  4-ft.  pipe,  under  operating  con- 
ditions, show  the  following,  all  this  pipe  hav- 
ing a  shell  3  ins.  thick : 

Averagp 

seepage 

Length.         Head.  per  mile. 

1    4,700  ft.         39  ft.  0.07  sq.   ft. 

2    5.400  ft.  28  ft.         0.0.5  sq.  ft. 

3    3.600  ft.  19  ft.         0.04  sq.   ft. 

4    9.S0O  ft.         85  ft.         0.20  sq.  ft 

App.irently,  the  loss  per  mile  in  pipe  of  this 


size  is  nearly  directly  proportional  to  the 
head,  and  averages  about  0.02  sec.-ft.  per  mile 
for  each  10-ft.  liead  carried  on  the  pipe.  A 
pipe-distributing  system  of  concrete  through- 
out, under  an  average  pressure  head  of  50 
ft.,  with  delivery  to  each  40-acre  subdivision, 
would  thus  only  lose  about  1  per  cent,  which 
is  practically  negligible. 

Taking  the  average  of  the  six  projects 
quoted,  the  average  cost  of  the  irrigation 
works  would  be  $55  per  acre  with  an  average 
combined  loss  in  reservoirs  and  canals  of 
about  50  per  cent  of  the  entire  water  supply. 
Of  the  latter,  about  6  per  cent  is  practically 
incurable  reservoir  loss ;  the  remaining  44 
per  cent  has  been  classed  as  curable,  that  is. 
the  great  bulk  of  it  can  be  cured  or  prevented 
if  economical  conditions  render  such  action 
wise. 

Should  the  ditch  systems  of  these  projects 
be  wholly  lined  with  concrete  or  pipe,  the 
losses  might  be  reduced  from  44  per  cent  to 
10  per  cent,  or  less,  a  net  saving  of  34  per 
cent,  or,  say,  one-third  of  the  whole  supply. 
It  is  evident,  therefore,  that  either  the  sys- 
tems could  be  extended  to  cover  about  one- 
third  more  area,  or  if  such  land  is  not  avail- 
able, the  works  might  be  constructed  of 
smaller  dimensions  and  at  less  cost.  In  the 
case  of  works  already  built,  the  latter  alterna- 
tive is  inapplicable,  and  is  merely  illustrative 
of  what  might  have  been  done,  but  cannot  be 
helped  now.  The  lesson,  however,  should 
be  applied  to  new  work.  In  cases  where  new 
lands  can  be  taken  in  under  existing  works, 
consideration  should  be  given  to  the  possibiH- 
ties  of  extension  by  lining  the  present  sys- 
tems. 

Suppose,  for  example,  a  project  of  20,000 
acres  costing  $55  per  acre,  or  a  total  of  $1,- 
100,000 ;  if,  by  lining  the  ditches,  the  irrigable 
area  can  be  increased  to  27,000  acres,  there 
will  be  first  an  additional  cost  for  the  new 
laterals  with  lining,  which  has  been  found  to 
be  about  $18  per  acre  in  a  fairly  difficult  coun- 
try, or,  for  the  7,000  acres,  an  additional  con- 
struction cost  of  $126,000  will  be  necessary. 
Secondly,  there  will  be  the  cost  of  lining  the 
present  ditch  system,  covering  20,000  acres, 
which,  taken  at  $12  per  acre,  would  mean 
an  added  charge  of  $224,000.  The  gross  cost 
of  the  extended  project,  therefore,  would  be 
$1,450,000,  or  an  average  cost  of  $54  per  acre. 
This,  apparently,  does  not  result  in  a  material 
reduction  in  the  acreage  cost,  but  the  great 
advantage  lies  in  rendering  available  for  profit- 
able use  the  larger  areas  of  land,  the  con- 
servation of  the  water  supply,  and  the  avoid- 
ance of  draina.ge  evils  referred  to  later.  As  a 
matter    of    fact,    the   process    of    extending    a 


project  already  constructed  with  unlined  earth 
canals,  by  the  subsequent  lining  of  ditches,  is 
always  much  more  expensive  than  if  con- 
structed de  novo  with  the  entire  system  lined. 

In  the  case  of  a  proposed  large  extension 
of  the  Umatilla  Project,  it  is  planned  to  line 
the  entire  canal  system  from  the  head-works 
down  to  the  minor  ramifications  of  the  dis- 
tribution system  delivering  to  each  40-acre 
subdivision.  At  no  point  in  the  system  will 
the  water  be  exposed  to  avoidable  seepage 
loss,  and  when  the  head-gates  at  the  reservoir 
are  opened,  the  Government  will  have  the 
assurance  that  more  than  90  per  cent  of  the 
supply  will  actually  reach  the  cultivated  fields. 

Closely  connected  with  the  question  of  canal 
losses  is  the  drainage  problem.  On  nearly 
every  irrigation  project  large  and  frequently 
increasing  areas  will  be  found  subject  to  the 
rise  of  ground-water.  The  principal  contribut- 
ing influence  in  most  cases  is  the  seepage  loss 
from  the  lateral  systems,  although  a  propor- 
tion, of  course,  is  due  to  over-irrigation  of 
the  fields.  On  the  Sunnyside  Project,  in 
Washington,  some  4.000  or  5,000  acres  of  the 
best  land  was  seriously  affected  a  few  years 
ago,  large  areas  having  been  practically  forced 
out  of  cultivation.  In  this  case  the  Govern- 
ment was  compelled  to  build  a  deep  channel 
at  a  cost  of  some  $340,000,  mainly  for  the 
purpose  of  affording  an  outlet  to  the  surplus 
water.  On  the  Minidoka  Project,  in  Idaho, 
the  drainage  feature  is  one  of  the  most  serious 
problems.  At  Umatilla  the  seepage  water 
accumulating  below  the  project  in  the  Uma- 
tilla River  has  increased  the  summer  flow 
some  100  sec.-ft.,  and  has  rendered  necessary 
the  excavation  of  extensive  drainage  ditches 
through  the  lower  lands.  At  Klamath  some 
$40,000  has  been  expended  during  the  past 
three  years  on  this  account,  and,  on  the 
Truckee-Carson  Project,  it  is  planned  to  ex- 
pend not  less  than  $400,000  in  addition  to 
the  large  sums  already  disbursed.  There  is 
no  question  that  much  relief  from  this  in- 
creasing danger  will  be  experienced  by  elimi- 
nating from  the  ground-water  accumulations 
the  bulk  of  the  canal  seepage.  It  is  the  writ- 
er's belief  that,  as  time  goes  on.  it  may  even 
be  found  necessary  for  legislatures  to  require 
canal  .systems  to  be  lined  or  otherwise  pro- 
tected from  seepage  loss,  not  only  in  the  in- 
terests of  the  investor  and  water  user,  but 
as  a  reasonable  measure  of  conservation  when 
water  supplies  are  limited.  As  an  engineer- 
ing and  business  policy,  it  is  well  in  the  front 
rank,  and  should  be  considered  by  all  who 
are  building  new  works  or  operating  and 
e.xtending   those   already   constructed. 
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Recent  Practice  In  and  Costs  of  Turn- 
table Construction  on  Ameri- 
can Railways. 

The  locomotive  turntable  has  become  vir- 
tually a  swing  bridge  in  dimensions,  weight 
and  character  of  construction.  No  American 
railway  has  standard  tables  less  than  75  ft. 
long  and  tables  105  ft.  long,  and  weighing 
175,000  lbs.  have  been  built,  but  these  largest 
structures  have  lieen  built  to  meet  exceptional 
demands  and  do  not  foretell  an  enlargement 
of  the  present  standards  which  for  •'iti  railways 
are  reported  as  follows: 

No.  Records.  Lenetli.  Ft. 

12      ^75 

19      80 

13      85 

10      90 

2      100 

These  data  are  taken  from  a  committee 
report  to  the  .\merican  Railway  Bridge 
and  Building  Association,  and  they  represent 
standards  of  practice.  Many  of  the  same 
roads  build  tables  larger  than  standard  to 
meet  special  conditions.  Even  the  largest 
tables    built    do    not    provide    for    the    largest 


modern  locomotives,  such  as,  for  example,  the 
double  Mallet  engines  of  the  .Atchison.  To- 
peka  &  Santa  Fe  R.  R.,  and  Y-tracks  are  em- 
ployed for  turning.  On  this  matter  the  com- 
mittee report  says  : 

The  Committee  recommends  that  for  standard 
gage  roads  no  future  turntahle  be  built  shorter 
than  75  ft.  and  that  for  roads  that  expect  to  use 
the  heaviest  engines  90  ft.  be  adopted  as  stand- 
ard. For  engines  having  wheel  bases  longer 
than  20  ft.  T-tracks  should  be  provided  unless 
special  local  conditions  compel  the  use  and 
justify  the  expense  of  a  longer  table. 

Obviously  the  dimensions  of  turntables 
which  have  been  quoted  make  necessary  a 
pivot  construction  and  girder  strength  com- 
parable with  those  required  by  swing  bridges. 
In  the  following  paragraphs'  we  have  re- 
arranged from  tabular  statements  a  record  of 
present  practice  in  turntable  construction  from 
56  railways  aggregating  175.000  miles  of  line. 
To  supplement  the  text  we  have  redrawn  a 
number  of  standard  under  pivots  which  rep- 
resent fairly  common  practice  in  this  most 
vital   detail   of   turntable   construction. 

The  practice  in  pivot  design  learned  in  the 
mdividual     reports     which     follows    is    sum- 


marized by  the  committee  substantially  as  fol- 
lows : 

Both  disc  centers  and  conical  roller  centers 
have  their  adherents.  The  Boston  &  Maine, 
Maine  Central,  Chicago,  Burlington  &  Quincy, 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
and  New  York  Central  &  Hudson  River  rail- 
ways use  disc  centers.  The  Intercolonial  Ry. 
of  Canada  uses  ball  bearing  centers  in  which 
hardened  steel  balls  2  ins.  in  diameter  roll 
between  the  top  and  bottom  castings.  The 
latter  has  been  used  under  short  tables  of 
light  capacity ;  it  would  probably  be  impossible 
to  get  a  satisfactory  center  of  such  design 
for  modern  heavy  loads. 

The  conical  roller  centers  appear  to  be  satis- 
factory if  properly  designed,  constructed  and 
maintained.  Improper  attention  to  these  fea- 
tures has  caused  much  trouble  and  much  criti- 
cism of  this  type  of  center.  One  of  the  prin- 
cipal faults  with  the  design  of  former  conical 
roller  centers  was  the  small  length  of  the 
rollers  which  created  unit  pressures  greater 
than  they  should  have  been.  This  resulted  in 
the  wearing  and  flattening  of  the  rollers  and 
in  the  wearing  of  the  rollers  into  the  surfaces 
of  the  top  and   bottom   castings.     The  condi- 
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tions  could  be  improved  by  planing  the  cast- 
ings but  the  trouble  usually  resulted  in  the  re- 
newal of  the  rollers  and  of  the  castings,  prac- 
tically the  entire  center.  In  later  designs  the 
length  of  the  rollers  was  increased  and  track 
plates  were  attached  to  the  top  and  bottom 
castings    so   that    in    case   of   wear    the   track 


be  subjected  to  frequent  service,  every  pos- 
sible effort  should  be  made  in  the  design,  con- 
struction and  maintenance  to  reduce  friction  to 
a  minimum,  by  the  use  of  the  above  improve- 
ments. 

The    best    practice    in    drawbridge    design 
favors    the    use    of    disc    centers    under    the 


Works  and  cost  us  $427^  for  the  center  and 
$69  for  the  pattern." 

A  committee  of  the  New  York  Central 
Lines  which  investigated  the  matter  of  centers 
recommended  the  use  of  disc  centers  and  they 
are  standard   on   those  lines. 

The  oiling  of  the  moving  parts  of  the  cen- 
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Fig.   1 — Turntable  of  500  Tons  Capacity   Atchison,  Topeka  and  Santa   Fe   Railway. 


plates  and  not  the  entire  castings  are  renewed. 
The  rollers  and  track  plates  should  be  of  hard- 
ened steel  and  the  castings  of  steel. 

In  the  earlier  designs  of  conical  roller  cen- 
ters no  means  was  provided  for  keeping  the 
rollers  a  constant  distance  from  the  center 
although  there  is  a  tendency  for  them  to  crowd 
out  or  to  work  in  on  radial  lines.  Their 
working  in,  which  seldom  took  place,  resulted 
in  their  rubbing  on  one  another  with  conse- 
quent increase  in  difficulty  of  turning.  Their 
crowding  out  resulted  in  the  top  and  bottom 
castings  coming  together  and  rubbing  and 
in  the  outer  ends  of  the  rollers  working 
against  the  rough  inner  surface  of  the  cast- 
ings with  the  consequent  damage  to  rollers 
and  castings  and  increase  in  difficulty  of  turn- 
ing. 

In  later  designs,  and  more  particularly  for 
the  heavier  tables,  means  are  provided  for 
holding  the  rollers  in  line.  Some  makers  do 
this  by  placing  the  rollers  in  a  depression  of 
the  bottom  casting,  the  casting  being  raised 
at  the  outer  ends  of  the  rollers  to  make  con- 
tact with  their  ends  and  rubbing  takes  place 
here  during  turning.  If  the  rollers  are  of 
steel  and  the  casting  also  of  steel  as  should 
be  the  case,  cutting  may  result  if  there  is 
any  tendency  for  the  rollers  to  crowd  out.  The 
most  approved  practice  consists  in  the  placing 
of  a  steel  ring,  called  a  live  ring,  around  the 
rollers,  set  screws  or  lugs  projecting  from  the 
end  of  each  roller  or  bolts  passing  entirely 
through  the  length  of  the  rollers  and  through 
the  live  ring;  this  ring  answers  the  double 
purpose  of  keeping  the  rollers  from  crowding 
out  and  keeps  them  the  proper  distance  apart. 
In  some  designs,  especially  where  bolts  pass 
through  the  rollers,  rings  are  provided  in  a 
similar  manner  for  the  inner  ends  of  the  rol- 
lers, which  with  the  bolts  form  a  spider. 

If  the  rollers  work  in  or  out  against  the 
live  rings  the  rubbing  causes  friction  that 
cuts  into  the  metal  and  increases  the  diffi- 
culty of  turning.  To  overcome  this,  phosphor 
bronze  frictionless  washers,  or  ball  bearings 
are  provided  in  many  designs  between  the 
ends  of  the  rollers  and  the  live  ring. 

Conical  roller  centers  without  separate  track 
plates  or  live  rings  are  doing  excellent  service 
at  many  points,  and  trouble  has  been  encoun- 
tered in  many  cases  with  centers  having  the 
above  mentioned  improvements.  As  a  gen- 
eral rule,  however,  for  heavy  tables  that  will 


largest  draw  spans  and  that  type  of  center  is 
carrying  successfully,  spans  weighing  in  ex- 
cess of  1,000  tons.  In  view  of  this  it  seems 
very  odd  that  an  overwhelming  majority  of 
the  roads  favor  conical  roller  centers  for  turn- 
tables and  many  engineers  replying  to  the  com- 
mittee's circular  state  that  disc  centers  will 
not   stand   up   under   heavy   turntable   loads. 

On  the  other  hand  several  roads  have  had 
very  successful  results  with  disc  centers  as 
mentioned  above.  In  reply  to  special  letter  of 
inquiry  the  Chicago,  Burlington  &  Quincy 
Railroad  reported :  "We  have  had  a  through 
turntable  in  operation  at  Kansas  City  with  one 
of  these  centers  for  several  years,  and  it  has 
proved  entirely  satisfactory.  This  is  a  very 
busy  point  and  the  heaviest  engines  we  have, 
except  the  Mallets,  are  turned  on  this  table. 
We  have  just  installed  at  Galesburg  the  first 


Fig.  3 — Disc  Center  for  an  80-ft.  Deck 
Turntable,  Chicago,  Burlington  &  Quincy 
Railroad. 

disc  center  under  a  deck  table.  This  is  also 
a  busy  point  where  the  table  is  handled  by  a 
tractor.  They  advise  that  with  the  new  cen- 
ter they  use  only  one-half  of  the  men  used 
with  the  old  conical  rollers.  This  center  at 
Galesburg   was    madj    by    the    Vulcan    Iron 


ng    Center    for    a    60-ft.    Turntable. 


ter  whether  rollers,  balls  or  discs  is  very  im- 
portant. The  bottom  casting  should  be  so 
designed  that  the  rollers,  discs  or  balls  can 
move  in  a  bath  of  oil,  and  the  top  casting  so 
designed  that  cinders,  dirt  or  other  grit  can 
not  get  inside.  A  mixture  of  black  oil  and 
signal  oil  is  excellent  for  the  lubrication  of 
centers.  They  should  be  flushed  out  fre- 
quently by  kerosene  or  gasoline,  and  should 
be  taken  apart  and  cleaned  whenever  they 
begin  to  turn  hard. 

Figures  1  to  il  show  standard  turntable 
centers  redrawn  from  the  committee  report, 
and  in  comparison  is  given  Fig.  10,  which 
shows  a  disc  center  for  a  l.OOO-ton  swing 
bridge. 

ATCHISON,  TOPEKA  &  SANTA  FE. 

This  system  covers  10.206  miles,  and  the  fol- 
lowing information  Is  given  by  Mr.  A.  F.  Robin- 
son,  bridge  engineer : 

Length. — The  standard  length  of  tables  is 
now  So  ft.  A  few  are  built  90  ft.  to  avoid  the 
use  of  J'rogs.  In  1S9G  the  road  commenced 
building  60-ft.  tables,  which  were  used  about 
two  years,  and  then  the  standard  went  to  75 
ft.  The  75-ft.  length  lasted  less  than  one  year, 
when  new  engines  forced  the  use  of  S5-ft. 
tables. 

Type. — Through  tables  are  used  entirely,  as 
they  give  the  shallowest  pit.  Nearly  all  of  the 
tables  are  located  relatively  close  to  the  high 
water  elevation  and  as  a  result  shallow  pits  are 
desired.  No  deck  tables  have  been  built  in  the 
last  16   years. 

Loading  and  Unit  Stresses. — The  tables  have 
been  designed  for  the  heaviest  engines  on  the 
road.  The  6n-ft.  table  for  the  139-ton  engine: 
the  7o-ft.  table  for  the  consolidated  engine  with 
200,000  lbs.  on  drivers,  and  also  the  Mikado 
engine ;  the  latest  S5-ft.  table  was  designed 
for  the  heaviest  Santa  Fe  type  engines,  which 
weigh  243  tons,  base-total.  77  ft.  10  in.;  S.OOO 
lbs.  net  tension  and  4.000  lbs.  gross  shear.  Web 
plates  in  main  girders  are  never  less  than 
H  in.  Low  limit  stresses  are  used  In  order  to 
keep  the  deflection  as  small  as  possible. 

Locks  for  Holding  Rails  in  Line. — These  are 
forgings  in  the  shape  of  the  letter  "I."  which 
slip  in  between  the  webs  of  the  rail  on  the  table 
and  in  the  appro.ich  track. 

Power  for  Turning. — Twelve  years  ago  an  ap- 
propriation of  $500  was  obtained  with  which 
to  experiment  with  turntable  tractors.  Shortly 
after  an  order  was  placed  for  20  Totlow  motors, 
and  later  for  five  or  six  more.  These  air  mo- 
tors will  work  satisfactorily  if  proper  care  is 
exercised  in  the  arrangement  of  the  drainage 
to  prevent  freezing.  The  motor  Is  not  fool- 
proof, but  has  given  good  service.  As  the 
power  on  the  system  increased  in  weight  and 
as  electric  power  plants  were  installed  at  the 
machine  shops,  electric  motors  gradually  be- 
came used.  At  the  present  time  all  of  the 
above  air  motors  are  in  service  and  .ibout  25 
electric  motors. 

Means  to  Fasten  Ralls  to  Parapet  and  Circle 
Wall. — The  rails  In  the  radial  ti-acks  are  spiked 
to  a  limber  wall  on  top  of  the  circle  wall.  The 
cinie  rail  in  the  pit  Is  laid  on  sawed  ties  which 
rest  on  concrete,  and  the  lail  Is  spiked  to  these 
lies. 

Approximate  Cost. — The  standard  S5-ft.  table, 
equipped  with  electric  motor,  will  cost  close  to 
$11,000  ready  for  use.  The  motor  Is  $1,400. 
and  substructure.  $,">.Bfl0.  .A.  table  designed  for 
handling  the  largest  Mallet  onslnes,  balancing 
tlie  load  when  turning,  would  liave  a  pit  from 
126  ft.  to  135  ft.  in  diameter.  This  table  would 
cost  about  $20,000  complete  and  ready  for 
servce. 

Centers. — The   company   has   always    used    Its 
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own  standard  centers.  While  disc  bearings  work 
very  well.  Mr.  Robinson  says  he  has  never  suc- 
ceeded in  getting  out  one  that  gave  prospect  ot 
long   lite   and    easy    turning. 

BALTIIMORE    &   OHIO. 

Thi.s  system  is  4.724  miles  in  length,  and 
Mr.  P.  L.  Stuart,  chief  engineer,  gives  the  fol- 
lowing information  : 

Length. — An  80-ft.  turntable  with  end  car- 
riage is  used  for  ordinary  road  engines  of  the 
Pacific  or  Mikado  type.  At  points  where  it  is 
necessary  to  turn  Mallet  engines,  100-ft.  tables 
with  end  carriages  are  used. 

Type. — No  through  tables  are  in  use.  All  of 
the  tables  are  so  located  that  pits  for  deck 
tables  can  be  properly  drained. 

Loading  and  Unit  Stresses. — The  more  recent 
SO-ft.  tables  are  being  designed  for  Mikado 
engines  weighing  275,000  lbs.,  and  the  100-ft. 
tables  now  under  consideration  are  being  de- 
signed for  460,000-lb.  Mallet  engines.  Unit 
strains  for  flanges,  10,000  lbs.  per  square  inch. 
Shear,   6,326  lbs.  per  square  inch. 

Locks  for  Holding  Rails  in  Line.^There  are 
none. 

Power  for  Turning. — Where  electric  power  is 
available,  electric  tractors  are  used.  Other- 
wise air  motors  are  used,  except  at  points 
where    turntables    are    infrequently    used. 


Power  for  Turning.— Three  of  the  tables  are 
operated  by  electric  power.  The  road  would 
use  no  other  power  except  where  electricity 
could  not  be  obtained.  r^„„,^ 

Means  to  Fasten  Rails  to  Parapet  and  Circle 
Wall. — The  approach  rails  bear  on  a  1-in.  plate 
resting  on  the  timber  top  of  the  parapet  wall ; 
%-in.  lag  screws  and  slips  hold  approach  rails 
and  pit  rails  down.  The  pit  rail  rests  on 
7x9-in.  ties  laid  flat  and  concreted  in.  Ihe 
parapet  timber  and  ties  are  supported  by  con- 
crete circle  wall,  6  ft.  7  ins.  inside  on  firm 
foundation,  or  8  ft.   4  ins.  wide  on  piles. 

Approximate  Cost.— The  cost  of  an  80-ft. 
turntable  complete   is   as  follow.s ; 

Excavation   and  foundation,   $3,000. 

Table  with  center,  $3,000. 

Coping,  ties  and  floor,  $600. 

100-lb.  rail  and  fastenings.  $200. 

20-HP.    electric  tractor,  $1,500. 

Miscellaneous,   $200. 

Total,  $8,500. 

Centers. — Conical  roller  center.s  are  used,  of 
the  latest  type,  American  Bridge  Company 
standard. 

BOSTON    &   MAINE. 

The  road  has  2.351  miles  of  line:  Mr.  A.  B. 
Corthell,  chief  engineer,  gives  the  following  in- 
formation : 


they  have  not  been  limited  by  drainage  condi- 
tions. 

Loading  and  Unit  Stresses. — The  same  axle 
loads  as  Coopers  K-GO,  but  with  axle  spacing 
increased  a  total  of  10  ft.  to  get  greater  bend- 
ing moment  at  the  center. 

Power  for  Turning. — Electric  motors  are  used 
wherever  possible.  At  a  number  of  installations 
gasoline  motors  ot  the  type  generally  used  for 
turntables  are  in  use.  At  some  Isolated  places, 
where  it  is  not  convenient  for  electric  motors 
nor  economical  to  Install  gasoline  motors,  air 
motors  are  used,  ot  the  type  made  by  the  Pill- 
ing Co. 

Means  to  Fasten  Rails  to  Parapet  and  Circle 
Wall. — The  face  of  the  circle  Is  formed  by  10-in. 
I-beams,  curved  and  anchored  to  concrete.  The 
ends  of  the  approach  rails  are  attached  to  the 
I-beam  by  both  through  rail  and  beam  flanges. 
The  circle  rail  rests  on  steel  plates  6xV4xl2  Ins. 
every  3  ft.  and  is  held  down  by  chips  and  an- 
chor bolts  set  in  concrete.  The  concrete  circle 
wall,  6  ft.  C  Ins.  wide  at  the  base,  rests  on  two 
rows  of  piles  3  ft.  center  to  center  in  each  row 
where  necessary.  In  some  cases  where  the  in- 
stallation is  likely  to  be  changed  a  timber  circle 
wall  has  lieen  used. 

Approximate  Cost. — The  85-ft.  tables  weigh 
about    88,000   lbs.     The   cost   is  about   $3,500   in 
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Fig.  4 — Standard  Turntable  Center. 


-Means  to  Fasten  Rails  to  Parapet  and  Circle 
Wall. — The  approach  rails  are  spiked  to  the 
coping  timber.  The  circle  rail  is  spiked  to  .short 
ties.  The  coping  timber  and  ties  rest  on  con- 
crete circle  wall  which  is  set  on  piles  when  nec- 
essary. 

Approximate  Cost. — The  standard  SO-ft.  turn- 
table with  end  carriage  and  electric  tractor, 
complete,  costs  in  the  neighborhood  of  $7,500. 

Centers. — With  the  heavier  loads  occasioned 
by  the  turning  ot  modern  engines,  Mr.  Stuart 
considers  centers  with  conical  rollers  the  best 
type.  This  is  primarily  due  to  the  fact  that  the 
radius  of  tiie  bearing  area  ot  a  conical  roller 
center  is  larger  than  would  be  provided  by  a 
disc  center  and  the  shifting  of  the  center  of 
gravity  of  the  load,  due  to  the  tipping  of  the 
tables,  has  less  effect  on  the  bearings. 
BESSEMER    &   LAKE    ERIE. 

This  road  is  269  miles  long,  and  the  following 
information  is  furnished  by  Mr.  H.  T.  Porter, 
chief  engineer : 

Length. — The  standard  table  used  by  this  road 
is  SO   ft. 

Type. — The  turntables  are   all   deck  girders. 

Loading  and  Unit  Stresses. — The  tables  are 
designed  for  Cooper's  E.  60  loading.  Stresses 
according  to  specification  of  the  American  Rail- 
way Engineering  Association. 

Locks  for  Holding  Rails  in  Line. — A  slotted 
casting  is  on  the  ties  between  the  rails  of  each 
track  leading  from  the  table.  The  latch  is  op- 
erated   by    hand. 


Length. — Tables.  75  ft.  in  length  are  in  use 
at  present,  but  the  company  is  considering  an 
SO-ft.  standard.  Sometimes  length  is  added  to 
accommodate  frogs  in  approach  tracks. 

Type. — The  turntables  are  all  deck  girders. 

Loading  and  Unit  Stresses. — The  tables  are 
designed  for  Cooper's  E-50  engines,  stressed  ac- 
cording to  specifications  of  the  American  Rail- 
way Engineering  Association. 

Locks  tor  Holding  Rails  in  Line. — The  locks 
are  2x3-in.  planks,  shod  with  iron  at  the  ends, 
to  slide  betw^een  webs  of  rails  at  ends  of  turn- 
tables. 

Power  tor  Turning. — Power  is  used  at  all  im- 
portant points.  Many  gasoline  motors  have  been 
installed,  but  the  change  to  electric  motors  is 
being  made  wherever  electric  current  can  be  ob- 
tained. 

Means  to  Fasten  Rails  to  Parapet  and  Circle 
Wall. — The  approach  rails  are  on  timber  cop- 
ing, the  circle  rails  on  tics,  and  coping  ties  on 
the  concrete  circle  wall.  In  some  new  installa- 
tions the  rails  rest  on  steel  plates  on  concrete 
and  are  held  down  by  anchor  bolts  and  clips. 

Centers. — Disc   centers   are  used. 

BOSTON    &    ALBANY. 

The  road  has  392  miles  ot  line,  and  Mr.  W.  F. 
Steftens,  engineer  of  structures,  gives  informa- 
tion as   follows: 

Length. — The  standard  length  of  tables  is 
85   ft. 

Type. — All  of  the  tables  ;ire  deck  girders,  as 


Fig.    5 — Standard    Turntable    Center,    of   310 
Tons    Capacity.    Pennsylvania    Railroad. 


place.  Complete  installation  in  place  ot  old 
table  costs  between  $5,000  and  $6,000,  making 
a  total  of  $8,500  to  $9,500. 

Centers. — Heavy  type  of  centers  of  American 
Bridge  Co.  are  used,  with  conical  rollers  10  In. 
long. 

BUFFALO,    ROCHESTIiH    &    PITTSBURG. 

This  road  has  568  miles  of  line,  and  Mr. 
E.  F.  Robinson,  chief  engineer,  furnishes  the 
following : 

Length. — There  Is  no  standard  length  of 
tables,  65,  70,  75  and  SO-ft.  tables  being  used, 
according  to  operating  conditions.  The  80-tl. 
table  was  placed  to  accommodate  the  decapod 
pusher  engines.  Some  90-ft.  tables  are  now  be- 
ing put  in. 

Type. — All   tables  are  deck  girders. 

Loading  and  Unit  Stresses. — Cooper's  E-60. 
16.000  lbs.  per  square  inch  in  tension;  10,000 
lbs.   in  shear. 

Locks  for  Holding  Rails  in  Line. — Sliding 
T-bars  engaging  webs  ot  spider  rails. 

Power  for  Turning. — Electric  tractors  only 
;ire  used. 

Means  to  Fasten  Rails  to  Parapet  and  Circle 
Wall. — The  rails  are  secured  by  bolts  and  bevel 
washers  to  channel  irons  set  In  concrete  coping 
in   the  later   designs. 

Centers. — Conical  roller  bearings  have  been 
used  entirely  and  have  always  given  satisfac- 
tion. 

CENTRAL  OF  GEORGIA. 

The  road  covers  1,915  miles.  Information  is 
given  by  Mr.  C.  K.  Lawrence,  chief  engineer. 

Length. — Turntables  are  all  SO  ft.  in  length. 

Type. — Deck  plate  girders  only  have  been 
used.  Should  drainage  conditions  require  11, 
through  plate  girders  would  be  used. 

Loading    and    Unit    Stresses. — Cooper's    E-55. 
min. 
tension    8,000     (l-j );    shearing    pins    and 


max. 
rivets.    7,500   lbs.  ;   plate   girder   web,    6,000   lbs.  : 
bearing,    15,000.  

Locks  for  Holding  Ralls  in  Place. — An 
I-shaped  bar  .at  ends  of  table  rails  is  used. 

Power  for  Turning. — Power  other  than  hand 
power  is  used  only  where  a  large  number  of 
engines  are  turned  daily.  Where  other  power 
is  necessary,  electricity  is  preferred. 
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Kail  Fastenings.— The  approach  rails  rest  on 
toping  timbers  on  the  concrete  circle  wall  The 
circle  rail  IS  buried  in  the  concrete  circle  wall 
up  to  the  bottom  of  its  head.  In  concrete  under 
the  circle  rail  are  three  pieces  (2  ins.  long)  of 
Old  rail  under  position  ot  trailing  wheels,  when 
table    IS    set    for    main    loads. 


Dowel  Machine 
steel 

■Cosl  Steel 


Cross  Section 


Fig.     6 — Standard     Turntable     of    325     Tons 
Capacity.  Philadelphia  Turntable  Company. 


.Approximate  Cost. — The  cost  of  the  table  is 
as    follows: 

Table,     $2,1«0. 

Pit  and  drainage.   $2.2So  : 

Floor,    timber,    curb.    etc..    $3.50  ; 

Rail    fastenings.    $13.5  : 

Cost   of    installing.    $235  ; 

Total  cost  ot  turntable,  $5,100. 

Centers. — Conical    roller    centers    are    used. 
CENTRAL  R.   R.  OF  NEW  JERSEY. 

This  road  is  670  miles  in  length.  Mr.  J.  O 
Osgood,  chief  engineer,  supplies  the  informa- 
tion as  follows ; 

Length. — Tables  are  all   SO  ft.   in  length. 

Type. — Deck  tables  are  used  wherever  practi- 
cable. Through  girders  have  been  used  at  tide- 
water, where  it  is  impracticable  to  get  drainage 
for   deck    tables. 

Loading  and  Unit  Stresses. — Cooper's  E-55. 
Stress  according  to  specifications  of  American 
liailway  Engineering  Association,  with  full  im- 
pact  allowance. 

Locks  for  Holding  Rails  in  Line. — At  con- 
gested points  where  power  is  used,  a  sliding 
tongue  on  top  of  ties  is  used,  working  in  cylin- 
ders and  operated  by  a  lever,  which  also  op- 
erates a  dwarf  semaphore  signal  on  top  ot 
girders.  No  locks  are  used  where  tables  are 
operated   by   hand. 

Power  for  Turning. — Electric  power  is  used 
at  busy  terminals.  At  other  points  where  elec- 
tricity is  not  available,  air  motors  are  used, 
air   supplied   from   locomotives. 

Rail  Fastenings. — The  approach  and  circu- 
lar rails  are  supported  on  castings  on  the  con- 
crete circle  wall.  The  concrete  under  approach 
tracks  is  reinforced  by  two  rails,  each  12  ins. 
long,  embedded  upside  down  with  flanges  level 
with   top  surface  of  concrete. 

Approximate  Cost. — The  total  cost  of  table  is 
about   $8,277,  divided  as  follows: 

8.230    lbs.    steel.    $2,677: 

Center   in    place,    $600 : 

Pit,    $5,000. 

Centers. — Trade  centers  are  used.  The  stand- 
ard practice  is  conical  roller  bearing  center 
with  spider  for  keeping  rollers  to  true  position, 
as  rollers  without  spiders  have  been  found  to 
have  a  tendency  to  crowd  out  of  position  and 
bind,  causing  tables  to  turn  hard  under  heavv 
loads.  This  is  especially  noticeable  if  used  a 
year,    and   the   rollers    become   worn. 

CHESAPEAKE    &   OHIO. 

This  road  has  1.93S  miles  of  line,  and  the  fol- 
lowing information  is  given  by  Mr.  F.  I.  Cabell, 
chief  en.gineer ; 

Length. — Turntables  70,  So  and  100  ft.  in 
length   are  used. 

Type. — All   tables  are   deck   girders. 

Loading  and  Unit  Stresses. — Mallet  com- 
pound 2  :S  ;  810  type  engines,  623,000  lbs.  ;  75- 
ft.  wheel  base,  10,000  lbs.  per  square  inch  for 
negative  moment ;  for  positive  moment,  6,000 
shear  :    no    impact. 

Locks  for  Holding  Rails  in  Line. — Loose  tog- 
gle sliding  against  rail  webs  connected  by  a 
connecting    bar. 

Power  for  Turning. — Compressed  air  tractors 
are   used. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  timber  wall  plates  and  the  cir- 
cular rail  is  spiked  to  short  ties  embedded  in 
concrete.      Both     are     supported     on     concrete. 

Approximate  Cost.- — The  85-ft.  table  costs 
$8,000    and    the    100-ft.    table.     $10,000. 


Centers. — Manufacturers  standard  centers  are 
used,    with    conical    rollers    without    ball    bear- 

CHICAGO  &  ALTON. 
This    road    covers    1,216    miles    and    Informa- 

chief^engi^'e'er^''  "''  ^^'^  ^^  ^^  *^'""^^'"'  ^^^'^t^"' 

lable''s"1j°90   ft.    ^"Sth.— Standard     length     of 

Type. — Both    deck    and    through    girders    are 

Loading  and  Unit  Stresses.— Tables  are  built 
for    Mikado    type    engines,    equivalent    to    E-60 

^nn?*"",?-  "■•""'  ^^^-  P^""  sm3.r>i  inch  in  tension. 
b,000    lbs.    per    square    inch    in    shear. 

Locks  for  Holding  Rails  in  Line. — Latch  con- 
sisting of  a  hinged  bar  attached  to  the  table 
which   engages  a  socket  attached   to   the  circle 

Power  for  Turning.— On  large  tables  air  or 
electricity  is  used. 

Rail  Fastenings. — The  approach  rails  rest  on 
the  coping  timber ;  circle  rail  rests  on  ties :  both 
on   concrete   circle  rail. 

Centers. — There  is  no  standard  center  A 
good  type  ot  conical  roller  bearing  center  with 
live    ring    is    used. 

CHICAGO    &   NORTHWESTERN. 

There  are  9.686  miles  in  this  railway.  Mr. 
k..  c.  Carter,  chief  engineer,  furnishes  infor- 
mation as   follows : 

Length. — All  tables  installed  during  the  last 
five    years    are    80    ft.    long. 

Type. — The   tables  are   all   deck   girders. 

Loading  and  Unit  Stresses. — There  are  no 
standards  except  as  obtained  from  manufac- 
turers. 

Locks  for  Holding  Rails  in  Line. — Latch  of 
iron  bar  with  lugs  at  end  sliding  between  the 
webs   of   the    rails. 

Power  tor  Turning. — Electricity  is  used  for 
10  tables,  air  for  14,  and  gasoline  for  one 
l!,Iectncity  has  proved  satisfactory  and  is  used 
at  all  points  where  the  company  generates  its 
own  power. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  coping  timber.  The  circle  rail  is 
attached  to  ties  embedded  in  concrete  circle 
wall. 

Approximate  Cost. — Cost  of  steel  work  in 
1911    was    $2,600.      Cost    of    pit    complete,    was 

Centers. — Trade  centers  are  used.  Experi- 
ence with  disc  bearing  centers  has  been  that 
they  operate  very  well  with  small  tables  hand- 
ling light  engines.  Tables  handling  very  heavv 
power  operate  better  with  conical  roller  "bearing 
centers. 

CHICAGO    &   EASTERN   ILLINOIS. 

This  road  is  966  miles  in  length.  Mr.  L.  C 
Hartley,  chief  engineer,  gives  the  following 
information  : 

Length. — There  is  no  standard  ot  length : 
tables.    65    to    75    ft.    long,    are    used. 

Type. — Most  of  the  tables  are  deck  girders. 
Through  girders  are  used  where,  shallow  pits 
are    desired. 

Loading  and  Unit  Stresses. — Tables  are  de- 
signed  for   200   tons. 

Power  For  Turning. — Air  and  electric  power 
are    used,    both    giving    good    satisfaction. 

Rail  Fastenings. — The  approach  rails  are 
fastened  to  coping  timber.  The  circular  rail  is 
fastened  to  ties  in  some  cases,  and  in  others 
rests  on  steel  plates.  Circle  wall  is  of  con- 
crete. 

Centers. — Trade    centers    are    used. 


Loading  and  Unit  Stresses. — Trade  standards 
tor  200-ton  engines.  C.  B.  &  Q.  design  of 
through  table  for  Mikado,  426.850  lbs.  Ten- 
sion. 16,000  lbs.  per  square  Inch  on  parts  not 
affecting  deflection :  9,000  lbs.  per  square  inch 
on    members    affecting    deflection. 

Power  for  Turning. — Gasoline  power  is  used 
except  at  a  few  points  where  electric  current 
is  available  at  low  rates,  and  a  few  air  trac- 
tors. 

Rail  Fastenings. — The  approach  rails  rest  on 
coping  timber.  The  circle  rail  rests  directly  on 
the    concrete    circia   wall. 

Centers. — Trade  standards  are  used  as  a  rule 
though  the  road  is  now  designing  its  own  cen- 
ters. Mr.  Hotchklss  says,  "Conical  roller  bear- 
ing centers  will  not  stand  up  under  heavy 
power.  Disc  bearings  in  use  three  years  ago 
are  so  far  entirely  satisfactory." 

CHICAGO,    GREAT  WESTERN. 

The  road  is  1.496  miles  long,  and  Mr.  L.  C. 
I'  rltch,   chief  engineer,   gives  the  following : 

Length. — Tables  are  90  ft.  long  and  all  even 
deck    tables. 

Power  for  Turning. — Electric  tractors  are 
used    where    current    is    available. 

Rail    Fastenings. — Rail    anchors    are    used. 

Approximate  Cost. — The  table  complete,  costs 
$4,960. 

Deck,   $400. 

Electric    tractor,    $900 

Concrete  pit,   $4,500. 

Total,    $10,760. 

Centers. — Trade  centers  are  used  with  conical 
roller  bearings. 

CHICAGO.     INDIANAPOLIS    &    TX>UISVILLE. 

The  road  is  615  miles,  and  Mr.  A.  S.  Kent 
engineer  of  maintenance  of  way,  furnishes  the 
lollowing : 

Length. — Tables  are  all   80   ft.   in  length. 

Type. — Deck  girders  are  used,  except  where 
drainage    is    insufficient. 

Loading  and  Unit  Stresses. — Engines  are 
Mikado    type.    240    tons. 

Power  for  Turning. — The  company  expects 
to  install  electric  motors  at  all  'important 
points    this    season. 

Rail  Fastenings. — The  rails  rest  on  timbers 
embedded  in   the  concrete  circle  wall. 

Centers. — Trade    centers   are   used. 

CHICAGO.    MILWAUKEE   &    PUGET    SOUND. 

The  length  of  road  is  1.803  miles.  Mr.  E.  O 
Reeder,  chief  engineer,  furnishes  the  following 
information  : 

Length. — The  tables  are  85  ft.  long,  except 
in  a  few  cases  where  105-ft.  tables  are  being 
installed   to   take   care   of  Mallet  engines. 

Type. — For  the  85-ft.  tables  deck  or  through 
girders  are  used,  depending  on  drainage.  For 
the    105-ft.    tables   pony    trusses  are   being  used 

Power  for  Turning. — In  most  cases  the  tables 
are  turned  by  hand.  In  one  or  two  instancei, 
air  is  used. 

Rail  Fastenings. — The  approach  rails  rest  on 
coping  timbers.  The  circle  rail  rests  on  short 
ties. 

Approximate  Cost. — There  are  three  classes 
of  construction  for  85-rt.  tables.  The  first  class 
construction  assumes  concrete  center  and  circle 
wall.  Deck  costs  $10,630;  through,  $12,430- 
half  through.  $10,900.  Second  class,  concrete 
center,  concrete  circular  rail  support  and  tim- 
ber back  wall:  deck  costs  $10,330:  through, 
$11,875 ;  half  through.  $10,475.  Third  class, 
concrete    center,    pile    circular    rail    support    and 
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Fig.     7 — Turntable     of    200     Tons     Capacity.     Philadelphia    Turntable    Company. 


CHICAGO,     BURLINGTON    &    QUINCY. 

The  road  is  8,966  miles  long,  and  Mr.  L.  J. 
Hotchkiss,  assistant  bridge  engineer,  furnishes 
the   information: 

Length.— Tables  are  70,  75  and  SO  ft.  in 
length. 

Type. — The  70,  75  and  some  80-ft.  tables  are 
deck  girders.  A  few  of  the  SO-ft.  tables  are 
through  trusses,  used  where  a  shallow  floor  is 
required. 


limber  back  wall;  deck  costs  $8,570:  through, 
$10,080;    half   throu.gh.    $8,800. 

Centers. — Standard  conical  roller-lx^arlng  cen- 
ters with  ball  bearings  are  u.<c<i.  Onlv  one 
disc  bearing  center  was  tried,  which  was  not 
satisfactory    and    had    to    lx>    removed. 

CHICAGO,     MILWAUKEE     *     ST.     PAUL. 

There  are  7,4S1  miles  in  thjs  rkllway.  In- 
formation Is  furnished  by  Mr.  C.  F.  Loweth 
chief   en.Klneor.    as   follows: 
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Length. — No  new  tables  are  being  ordered 
less   than   90   ft. 

Type. — Deck  tables  are  preferred,  as  they 
are  simpler  and  inexpensive,  but  conditions 
have  arisen  where  halt  through  and  pony  truss 
tables    were    put    in. 

Loading-  and  Unit  Stresses. — The  90-tt.  tables 
are    for    250-ton    locomotives. 

Locks  for  Holding  Rails  in  Line. — Usually  a 
hand  latch  is  used,  although  in  a  number  of 
cases  it  is  operated  by  the  man  in  charge  of 
the   motor. 

Power  for  Turning. — Power  is  used  at  the 
larger   tables. 

Kail  Fastenings. — The  approach  rails  are 
spiked    to    timber    coping. 

Centers. — Conical  roller  bearing  centers  with 
ball  bearing  deck  and  thrust,  are  used,  and 
are  the  company's  own  design.  Disc  centers 
have   been   tried   and  were  not   satisfactory. 

CLEVELAND,  CINCINNATI,  CHICAGO  & 
ST.    LOUIS. 

This  railway  has  Z,S55  miles  of  line  and 
the  chief  engineer.  Mr.  G.  P.  Smith,  gives  out 
the   following ; 

Length. — Standard  tables  are  85  ft.  in  length 
and    are   all    deck    tables. 

Loading  and  Unit  Stresses. — Tables  are  built 
for    225-ton    locomotives. 

Locks  for  Holding  Rails  in  Line. — A  latch 
is  attached  to  girders  and  engages  a  socket 
in  the  wall.  Where  tables  are  turned  by  trac- 
tors, a  latch  is  unnecessary  and  is  seldom 
used. 

Power  for  Turning. — Power  tractors  are  used 
on  all  heavy  and  busy  tables.  Both  electric 
and  air  motors  are  used,  but  electric  motors 
are  preferred.  Air  motors  are  unsatisfactory 
on  account  of  freezing  in   cold  weather. 

Rail  Fastenings. — The  approach  and  cir- 
cular rails  rest  on  %-in.   steel  plates,   bedded  in 


Power  for  Turning. — Air  and  electric  power 
is  used.  The  latter  is  favored  where  it  is 
easily    obtained. 

Rail  Fastenings. — The  approach  rails  rest  on 
coping  timber.  The  circle  rail  is  set  on  con- 
crete. 

Approximate  Cost. — The  cost  of  the  80-ft. 
table   is    about    as    follows : 

Tables,     $2,720  ; 

Setting,    $169; 

Foundation,     ties,     etc.,     $1,831  ; 

Total,     not     including    pits,     $4,720. 

Centers. — Trade  standard  centers  are  used. 
COLORADO    &    SOUTHERN. 

The  length  of  this  road  is  1,248  miles,  and 
Mr.  W.  H.  Cowan,  chief  engineer,  furnishes 
the    following: 

Length. — The  longest  table  in  use  is  SO  ft., 
but    9U-ft.    tables    are   recommended. 

Type. — Both  deck  and  through  tables  are 
used,  the  latter  where  drainage  conditions  de- 
mand. 

Loading  and  Unit  Stresses. — Tables  are  for 
200-ton    engines. 

Locks. — A  lock  thrown  by  lever  is  used. 

Power  for  Turning. — All  tables  are  turned 
by    electricity    or    air.     Electricity    is    preferred. 

Rail  Fastenings. — Cost  chairs  are  spiked  to 
timber  coping  for  the  approach  rails.  Circular 
rails  rest  on  tie  plates,  and  timber  ties  set 
in  concrete. 

Approximate  Cost. — The  80-ft.  tables  cost 
$3,300:    pit,    $2,500;    total,    $5,850. 

Centers. — Trade  standard  centers;  conical 
roller     bearings     are     used. 

DELAWARE    &    HUDSON    CO. 

The  road  has  843  miles  of  line  and  Mr.  G.  H. 
Burgess,  chief  engineer,  gives  information  as 
follows  : 

Length. — Standard  tables  are  from  60  to  90 
ft.    long. 


■i-Oi- 


Fig,   8 — Standard    325-Ton    Capacity    Turntable,     Chicago     IVlilwaukee     and     St. 

Paul   Railway. 


concrete,  20-in.  centers,  4-ft.  main  trucks.  The 
circular  rail  is  carried  on  curved  12-in.  I-beams 
20  ft.  long,  embedded  in  concrete  on  pieces  of 
rails  2  ft.  6  ins.  long,  every  3  ft.  Similar  ar- 
rangements should  be  used  for  approach  rails 
at  main  points,  as  the  %-in.  plates  are  not 
adequate. 

Approximate  Cost. — The  80-ft.  tables  cost 
$4,000;    pit,    $5,000;    total,    $9,000. 

Centers. — Disc  centers  are  tlie  standard. 
Trade  standard  centers  have  been  used  in 
tables  less  than  85-ft.  long.  Mr.  Smith  says, 
"Our  experience  with  the  disc  center  is  not 
extensive,  but  its  advantages  in  maintenance 
will  more  than  offset  greater  power  to  turn. 
Conical  roller  bearing  centers  are  too  small 
for  loads  and  cost  of  maintenance  is  excessive." 

CHICAGO,     ROCK    ISL.A.ND    &    PACIFIC. 

This  railway  has  8,020  miles,  and  Mr.  I.  L. 
Simmons,  bridge  engineer,  furnishes  the  fol- 
lowing   information  : 

Length. — 75  ft.  is  the  standard  length  at  pres- 
ent. The  company  is  contemplating  using  a 
90-ft.    table,    owing    to    increase    in    power. 

Type. — Tables  are  standard  deck.  Road  will 
use  two  different  depths,  shallow  type  where 
drainage    requires. 

Loading  and  Unit  Stresses. — Load  200  tons; 
10.000  lbs.  per  square  inch  tension ;  and  6,000 
lbs.   shear. 

Power  for  Turning. — Air  motors  are  used, 
but  are  not  considered  very  satisfactory  on 
account  of  the  motors  freezing  up  in  northern 
territory.  In  the  future,  electricity  will  prob- 
ably  be   used  where   current   is   easily   obtained. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  timber  coping.  The  circle  rail  is  set 
on    concrete    and    held    by    anchor    bolts. 

Approximate  Cost. — A  75-ft.  table  costs 
$7,500.     A    90-ft.    table    will    cost    about    $9,000. 

Centers. — Trade    centers    are    used. 
CHICAGO,       ST.       PAUL,       MINNEAPOLIS       & 
OMAHA. 

The  railway  is  1.744  miles  long,  and  Mr. 
C.    W.    Johnson    furnishes    the    following: 

Length. — 80-ft.  tallies  have  been  used  in  the 
past.  This  year  the  standard  length  has  been 
increased    to    90    ft. 

Type. — The  tables  are  deck,  except  when 
drainage  conditions  compel  use  of  through 
tables. 

Loading  and  Unit  Stresses. — Tables  are 
built    for    200-ton    engines. 

Locks  for  Holding  Rails  in  Line. — Sliding 
latch  on  top  of  ties  between  webs  of  rails, 
operated  by  hand  lever. 


Type.— AH  tables  are  deck,  except  where 
drainage  conditions  compel  use  of  through 
tables. 

Loading  and  Unit  Stresses. — Cooper's  E-60 ; 
tension    S.OOO    lbs.    per    square    inch. 

Power  for  Turning. — Electricity  is  used 
where    obtainable ;    at    other    places,    air.  On 

branch  lines  where  light  power  is  used,  the 
tables  are  turned  by  hand.  Electricity  has 
been    found    most    satisfactory. 

Rail  Fastenings. — The  approach  rails  rest 
on  riveted  steel  plate  chairs  anchored  to  the 
concrete.  The  circle  rail  rests  on  timber  ties 
bedded  in  concrete,  or  rests  directly  on  con- 
crete. 

Approximate  Cost. — A  90-ft.  table  founda- 
tion, pit  and  walls,  costs  $5,000.  The  table 
costs  $3,600:  installation,  $150;  tractor,  $1,200; 
total,     $9,850. 

Centers. — The    centers    are     trade     standard, 
conical    roller    bearings. 
DELAWARE,    LACIC\WANNA    &    WESTERN. 

This  road  has  972  miles  of  line  and  Mr,  G.  J. 
Ray,  chief  engineer,  gives  the  following  in- 
formation : 

Length. — The  length  of  standard  tables  Is 
90    ft. 

Type. — Deck  plate  girders  are  used  except 
where  drainage  conditions  compel  the  use  of 
through    girders. 

Loading  and  Unit  Stresses. — Tension,  10,000 
lbs.  per  square  inch.  Shear.  6,000  lbs.  per 
square  inch. 

Locks  for  Holding  Rails  in  Line. — All  the 
turntables    have    locks. 

Power  for  Turning. — Electricity  or  air  is 
used ;  air  only  where  electricity  Is  not  avail- 
able. 

Rail  Fastenings. — The  approach  and  circu- 
lar rails  rest  directly  on  the  concrete  circle 
wall,  and  are  held  by  anchor  bolts  set  in  con- 
crete. The  parapet  wall  under  approach  rails 
is  reinforced  by  two  curved  rails  embedded 
upright    in    the    concrete. 

Centers. — Roller     bearing    centers    are     used. 
DENVER    &    RIO    GRANDE. 

This  road  is  2.778  miles  long.  Mr.  J.  G. 
Gwyn    furnishes    the    information : 

Length. — 80  ft.  is  the  standard ;  90-ft.  tables 
are    used    for    turning    Mallet    engines. 

Type. — Deck  tables  are  used.  There  are  a 
ifew  through  tables  in  use  where  drainage 
conditions    demand. 

Loading  and  Unit  Stresses. — Same  as  bridge 
specifications. 

Locks     for     Holding    Rails     in     Line. — Locks 


are  not  generally  used,  but  when  they  are 
used  they  are  bars  sliding  between  webs  of 
rails. 

Power  for  Turning. — Where  electricity  can 
be  cheaply  obtained  electric  power  is  used. 
At  outlying  points,  air  is  used,  being  ob- 
tained   from    air    compressors    or   locomotives. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  coping  timber,  the  circle  rail  to 
short    ties    embedded    in    concrete. 

Centers. — Trade  standard  conical  roller  bear- 
ing centers. 

ELGIN,     JOLIET    &    EASTERN. 

The  road  is  482  miles  in  length,  Mr.  A. 
Montsheimer,  chief  engineer,  furnishes  the  fol- 
lowing  information : 

Length. — Tables    are    SO    ft.    long. 

Type, — Deck   tables  are  used. 

Loading  and  Unit  Stresses. — 200  tons. 
Stresses  conform  with  specifications  of  Amer- 
ican   Railway    Engineering    Association. 

Locks  for  Holding  Rails  in  Line. — No  locks 
are  used.  The  motors  and  gears  hold  the 
table  on  line.  The  motors  are  equipped  with 
brakes. 

Power  for  Turning. — Electric  power  is  used. 
Mr.  Montsheimer  recommjends  overhead  col- 
lector rings,  as  they  have  had  trouble  from 
wires  placed  underground  on  account  of 
dampness  causing  short  circuits,  and  also  from 
ice. 

Rail  Fastenings. — All  circle  and  approach 
rails  rest  on  concrete,  anchored  down  by  bolts 
set    in    drilled    holes. 

Approximate  Cost. — An  SO-ft,  table,  complete, 
costs    about    $6,500. 

Centers. — American  Bridge  Co.'s  conical  roller 
bearing  centers   are  used. 
ElilE. 

The  road  covers  2,511  miles.  Mr.  E.  R.  How- 
ard, engineer  of  bridges  and  buildings,  fur- 
nishes   the    following    information : 

Length. — The  present  length  of  tables  Is  80 
ft.,  but  the  construction  of  longer  and  heavier 
tables  up  to  90  or  100  ft.  is  under  considera- 
tion. 

Type." — The   tables  are  all   deck  plate  girders. 

Loading  and  Unit  Stresses. — Mallet  engines, 
with  6  drives,  55,000  lbs.  on  each,  12,000  lbs. 
flange   stress  per  square  inch :   no   impact. 

Locks  for  Holding  Rails  in  Line. — -Bar  with 
lugs  at  end,  slides  between  webs  of  rails.  In  a 
few    cases    a    toggle    pin    has    been    used. 

Power  for  Turning. — Nearly  all  of  the  tables 
are  turned  by  power.  Electricity  has  been 
found   best ;   next  to  this  gasoline  engines. 

Rail  Fastenings. — The  approach  and  circle 
rails    are    spiked    to    the   ties. 

Approximate  Cost. — The  80-ft,  table  costs  as 
follows: 

Pit,    $5,000; 

Table,   $3,000  ; 

Center,    $500  ; 

Total,   $8,500. 

Centers. — King  Bridge  Co.'s  conical  roller 
bearing  centers  are  used,  with  ball  bearings  at 
ends  of  conical  rollers.  There  has  been 
trouble  with  the  balls  and  discs  and  conical 
rollers  are   being  substituted. 

GRAND     TRUNK     RY.     SYSTEM. 

This  system  contains  4,757  miles.  Mr.  H.  R, 
Safford,  chief  engineer,  furnishes  the  follow- 
ing information : 

Length. — All  tables  are  80  ft.  long,  except 
one  of  100  ft.  to  accommodate  roundhouse  of 
60    stalls. 

Type, — All   tables   are   through   girders. 

Lock  for  Holding  Ralls  In  Line, — No  locks 
are    used. 

Power  for  Turning. — Air  motor  or  electric 
power    is    used. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  coping  timber  and  the  circle  rails  to 
ties   embedded   in  concrete. 

Approximate  Cost. — The  table  costs  $3,900, 
the  pit,    $2,100  ;    total,   $6,000, 

Centers. — Ball  bearing  centers  with  56  2-ln. 
balls  are  in  use. 

GREAT    NORTHERN. 

The  railway  is  7,274  miles  long.  Mr.  A.  H. 
Hogeland.  chief  engineer,  furnishes  the  follow- 
ing   information  : 

Length. — Tables  80  and  92  ft.  long  are  used; 
built    long  enough  to   balance   locomotives. 

Type. — Through  plate  girders  are  used,  be- 
cause decks  require  too  much  excavation. 
Through   girders   trussed   to   O.    H.    tower. 

Loading  and  I'nit  Stresses.  The  80-ft. 
tables  are  fcfr  180  tons,  the  92-ft,  for  258-'or\ 
Mallet  engines,  10,000  lbs.  per  square  inch  ten- 
sion for  80  ft.  and  12,000  lbs.  per  square  inch 
for   92    ft.     No   impact. 

Locks  for  Holding  Rails  In  Line.^Plunger 
thrown  by  hand  engages  socket  in  circle  wall 
below    deck. 

Power  for  Turning. — Air,  electric  and  gaso- 
line motors  are  used.  Gasoline  is  used  only 
where  others  are  not  available,  because  of 
increased    fire    risk. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  timber  coping,  and  the  circle  rail 
to  timber  ties. 

Approximate  Cost. — The  80-ft.  table  com- 
plete    costs,     $7,900.     The     90-ft.     table,     $9,700. 

Centers.-^Trade  standard  centers  with  con- 
ical rollers  are  used. 

ILLINOIS    CENTRAL. 

The  road  is  2.245  miles  long.  Mr.  A.  S.  Bald- 
win,   chief   engineer,    furnishes    the   information: 

Length. — Tables  are  85  and  75  ft.  in  length. 
The  S5-ft.  tables  are  used  at  main  line  points 
and  other  places  where  required ;  75  ft.  tables 
are   used    on   branch    lines. 
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^^Type. — The    tables    are    all    deck    plate    gird- 

.  Loads  and  Unit  Stresses.— The  tables  are  de- 
signed   for    200-ton    engines 

Locks  for  Holding  Rails  in  Line.— The 
standard  plan  requires  no  locks.  At  some 
points  locks  consist  of  a  latch  on  the  table  that 
drops   into   a  chair  on   the   wall. 


li'Pipe 


Fig-    9 — Standard    375-Ton      Capacity     Turn- 
table,   Philadelphia  Turntable    Company. 

Power  for  Turning.— Electric  power  is  used 
where  current  can  be  obtained  economically, 
air  in  other  cases.  Air  gives  trouble  In  cold 
weather  unless  all  pipes  and  connections  are 
under    ground. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  timber  coping.  The  circle  rail  rests 
on  concrete,  held  down  by  clips  and  anchor 
bolts. 

Approximate  Cost.— The  85-ft.  table  costs 
as  follows  : 

Steel.    $3,500: 

Excavation,  wall,   centers  and   rails,   $3,200  ■ 

Pile    foundation,    $1,200' 

Pavina,    $950  : 

Total.    $8,850. 
The    To-tt.    table    costs: 

Steel.     $3,000  ; 

Excavation,    curb,    wall,    centers      and      rails. 

Pile    foundation,    $1,050  : 
Paving.    $950  ; 
Total,    $6,750. 

Centers. — Conical  roller  bearing  centers 
with    ball    bearings   are   used. 

INTERCOLONIAL    RAILWAY. 

The  railway  has  1,499  miles  of  line.  Mr. 
William  B.  JIackenzie.  chief  engineer,  furnishes 
the    following    information : 

Length. — Standard   tables   are    75    ft.    long 

Type. — Through  tables  are  used  altogether  in 
new  work. 

Loading  and  Unit  Stresses. — ^Designed  for 
200-ton  engines.  Tension,  8,000  lbs.  per  square 
inch. 

Locks  for  Holding  Rails  in  Line. — The  lock 
used   is   a   bar   which    engages   in   a   slot 

Power  for  Turning. — Hand  power  only  is 
used. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  timber  coping,  the  circle  rail  to  tim- 
ber ties  on  concrete  circle  wall. 

Approximate  Cost. — For  a  75-ft.  table  the 
cost    is  : 

Pit.   $3,200  : 

Table,    $4,500; 

Total,    $7,700. 

Centers. — Ball      bearing      centers      are      used. 
Some    conical    roller    bearings    have    been    satis- 
factory,   and   some   failed    by  flattening 
INTERNATIONAL      &      GREAT      NORTHERN 

The  road  is  1,106  miles  long.  Mr.  O  H 
Crittenden,  chief  engineer,  furnishes  the  follow- 
ing   information  : 

Length. — Standard   tables   are   all    75    ft.   long. 

Type. — Half    through    girders    are    used. 

Loading  and  LTnit  Stresses. — Tables  are  de- 
signed  for   200-ton    engines. 

Locks  for  Holding  Rails  in  Line. — No  locks 
are    used. 

Power    for    Turning. — Air    tractors    are    used. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  coping  timber.  Flanges  notched  for 
spikes  for  50  ft.  from  circle  wall.  Circle  rails 
are   spiked    to   short    ties    embedded    in    concrete. 

Approximate  Cost. — The  table  complete  costs 
$3,850  :  tractor.  $500  ;  foundations,  $1,150  :  to- 
tal.   $5,500. 

Centers. — Conical    rollers   are   used. 

KANSAS     CITY     SOUTHERN. 

This  road  is  833  miles  in  length.  Mr.  C.  E. 
Johnson,  chief  engineer,  furnishes  the  follow- 
ing: 

Length. — The  tables  are  all  90  ft.  long:  all 
are   deck   girders. 

Loading  and  Unit  Stresses. — Designed  for 
240-ton  Mallet  locomotives.  12,000  lbs.  per 
square    inch    in    tension    and    compression. 

Locks  for  Holding  Rails  in  Line. — A  bar  is 
used  which  is  dropped  over,  engaging  the  rails 
to   held   the   table   in    line   with   the  tracks. 

Power  for  Ti'rning. — Air  tractors  are  used. 

Rail  Fastenings. — Approach  rails  are  at- 
tached to  coping  timber  with  screw  spikes.  Tie 
plates  used.  Circular  rail  is  attached  to  short 
creosoted   ties   by   screw    spikes. 

Approximate  Cost. — The  90-ft.  table,  com- 
plete,   costs    about    $9,500. 

Centers. — American      Bridge      Co.'s      standard 
conic.Ti    roller   bearing   centers   are    used. 
LAKE     SHORE     &     MICHIGAN     SOUTHERN. 

This  road  has  1.663  miles  of  line.  Mr.  S. 
Rockwell,  chief  engineer,  gives  the  following 
Information : 


Length. — Standard  tables  are  85  ft.  in  length 
Type.— The  tables  are  all  deck  girders  ' 

Loading    and    Unit    Stresses. — 210     tons,     10- 

wheel    sw.    locomotives,    11,000    lbs.    per   square 

inch  tension,  7,500  lbs.  per  square  inch  shear. 
Locks    for   Holding   Rails   in   Line. — Rail   lock 

operated  by  hand  lever. 

Power     for     Turning. — All     newly     installed 

tables  equipped  with  electric   tractors,   where  It 

IS   possible   to   obtain    current. 

Rail     Fastenings. — The     approach     rails     are 

spiked    to    coping    timber.     The    circle    rail     Is 

fastened   directly   to   the   concrete   by   bolts  and 

clips. 

.^•^P'"'"'''"^'^  Cost. — The  table  costs  about 
♦  3,200 ;  complete  installation  from  $6,500  to 
$8,000. 

Centers. — Use  King  Bridge  Co.'s  standard 
conical  roller  bearing  center  with  ball  bearings 
at    ends    of    rollers. 

LEHIGH    VALLEY    R.     R. 

The  road  is  1,432  miles  long.  Mr.  E.  B 
Ashby,  chief  engineer,  gives  the  following  in- 
formation. 

Length  of  Standard. — Tables  are  80  ft.  in 
length. 

Type. — The   tables   are   all   deck   girders. 

Loading  and  Unit  Stresses. — Cooper's  E-60 
stresses,  according  to  American  Railway  Engi- 
neering Association,  with  full  impact. 

Locks  for  Holding  Rails  in  Line. — Locks  and 
signals  are  provided  at  all  important  points ; 
at  other  points  I-shaped  bars :  sliding  bolt  en- 
gages socket  in  circle  wall.  Driven  bv  spring  • 
withdrawn    by    cable. 

Pow-er  for  Turning. — Electric  power  is  used 
where  available.  Next  in  preference  is  the 
gasoline  motor,   then  air  motor. 

Rail  fastenings. — The  approach  rails  are 
spiked  to  timber  coping.  The  circle  rail  is 
attached   to    short   ties   on   the   circle  wall 

Approximate  Cost. — The  cost  of  80-ft.  tables 
is: 

Table    $3,880  : 

Masonry,    full    pit,    $3,660  : 

Drainage,     $500  : 

Circle   track.    $300; 

Sundries.   $360  ; 

Total.    $8,700. 

Centers. — Trade  centers  with  conical  rollers 
and  live  ring,  are  in  use.  All  conical  rollers 
are  preferred.  with  independent  bearings. 
Discs  are  not  satisfactory  on  account  of  the 
heavy  pressure  preventing  proper  lubrication. 
LONG    ISL.^ND. 

This  railroad  has  392  miles  of  line.  Mr  J  R 
Savage,  chief  engineer,  furnishes  the  informa- 
tion. 

Length.— The    tables    are    SO    ft.    in    length. 

Type. — Deck  girders  are  used. 

Loading  and  Unit  Stresses. — Cooper's  E-50, 
16,000  lbs.  per  square  inch  tension;  10,000  lbs 
shear. 

Lock  for  Holding  Rails  in  Line. — A  toggle 
bar   between   a   pair   of  angles,    is  used. 

Power  for  'Tuming. — Gasoline  is  used  for 
tables  operated  frequently,   air  for  the  others. 

Rail  Fastenings. — The  approach  rail  is  spiked 
to  coping  timber.  The  circle  rail  is  spiked  to 
short    ties    embedded    in    concrete. 

Approximate  Cost. — The  cost  of  80-ft.  tables 
is  : 

Table,    S2,600. 

Erection.    $180; 

Circle    wall    track,    $1,735  : 

Deck.    etc..    $465  : 

Total.    $4,980. 

Centers. — Conical  roller  bearing  centers  with 
live  ring  are  used. 

LOUISVILLE    &    NASH\'ILLE. 

This  road  has  4,590  miles  of  line.  Mr.  H  H 
Courtenay,  chief  engineer,  gives  the  following 
information  : 

Length. — Length  of  tables  is  85   ft. 

Type. — Deck  girders  are  preferred.  Through 
girders  are  used  only  where  It  is  impossible  to 
obtain    drainage    for   decks. 

Loading  and  Unit  Stresses. — 192  tons  with 
impact,    tension,    15.000    lbs.    per    square    inch 

Locks  for  Holding  Rails  in  Line. — The  rail 
lock  consists  of  flat  I-shaped  bar  worked  by 
hand. 

Power  for  Turning. — Electric  tractors  are 
used  where  the  current  can  be  obtained.  No 
other   power   has   been   used. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  coping  timber.  The  circle  rail  is 
spiked   to  short  ties  embedded   in   concrete. 

Center.s. — Trade  standard  centers  are  used, 
with  conical  roller  bearings,  without  ball  bear- 
ings. Disc  centers  have  not  been  satisfac- 
torv. 

MAINE   CENTRAL. 

This  railroad  covers  032  miles.  Mr.  T.  L. 
Dums.  chief  engineer,  furnishes  the  following 
information : 

Length. — Length   of  the   tables   Is   80    ft. 

Type. — AM  the  tables  are  deck  girders,  ex- 
cept  one,    which    is   through. 

Loading  and  Unit  Stresses. — Cooper's  E-50. 
10,000  lbs.  per  square  inch.  ;  web  shear,  7.500 
per    square    inch. 

Locks  for  Holding  Rails  in  Line. — Tables 
turned  by  power  are  held  In  place  by  a  brake 
on  the  engine.  Others  by  a  latch  engaging 
a  socket   in   the  pit  wall. 

Power  for  Turning. — Electric  power  Is  used 
on    some    tables.      Others    are    turned    bv    hand. 

Rail  Fastenings. — The  rails  are  held  to  the 
circle    wall    by    cast    iron    clips   and    bolts. 

Approximate  Cost. — The  cost  of  an  SO-ft. 
table   is   $8,300. 

Centers. — Disc  centers  of  the  New  York  Cen- 
tral standard  are  In  use. 


MINNEAPOLIS  &  ST.  IX)UIS  R.  R. 

The  road  Is  1,610  miles  long.  Mr.  R.  O. 
Kenley,  chief  engineer,  furnishes  the  following 
information  : 

_  Length. — 70  ft.  tables  are  in  use  at  present; 
10  or  80-ft.  tables  are  needed  to  balance  tlie 
heaviest    engines,    with    tenders    empty. 

Type. — Deck  and  through  tables  are  used, 
the  latter  where  the  deck  pit  is  too  expensive, 
as  in  solid  rock,  or  where  it  is  difficult  to 
dram. 

Loading  and  Unit  Stresses. — Tables  are  de- 
.signetl  for  152-ton  engines,  8,400  lbs.  per  souare 
inch   net   section. 

Locks  for  Holding  Ralls  in  Line. — Yoke  de- 
sign for  end  latch  to  hold  table  in  line.  Tlie 
latch   is  operated   by  hand. 

Power  for  Tuming. — One  table  Is  operated 
by  air. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  coping  timber.  The  circle  rails  are 
spiked  to  short  ties,  resting  on  the  concrete 
circle    wall. 

Approximate  Cost. — The  70-ft.  table,  deck 
girder  costs  $6,570.  The  through  tables  cost 
$6..->00. 

Centers. — Trade  standard  conical  roller  bear- 
ing centers  are  used. 

MISSOURI   PACIFIC. 

The  system  contains  7,236  miles.  Mr.  C.  B. 
Smith,  bridge  engineer,  furnishes  the  following 
information  : 

Length. — The  present  length  of  tables  is  75 
ft.     I'uture  tables  will  be  longer. 

Type. — The   tables   are  all   deck    girders. 

Loading  and  Unit  Stresses. — 200  tons,  10.000 
lbs.   per  square   inch. 

Locks  for  Holding  Rails  in  Line. — The  lock 
used  is  a  sliding  I-shaped  bar  between  webs  of 
rails,  operated   by  hand. 

Power  for  Turning. — Electricitv,  gasoline 
and  air  are  used  on  .a  few  tables  onlv. 

Rail  Fastenings. — The  approach  fails  are 
spiked  to  the  timber  coping.  The  circle  rail  is 
spiked  to  short  ties  on  the  concrete  wall  in 
some  cases.  In  many  cases,  pile  and  timber 
walls   are  used    in   place   of  concrete. 

Approximate  Cost. — The  75-ft.  table,  complete 
with  timber  wall  and  cinder  paving,  $4,500 ; 
with    concrete  wall    and    brick   paving,    $6,000. 

Centers. — Trade  standard  centers  with  conical 
rollers  and  ball  bearings  are  used  when  they 
can   be  obtained. 

MOBILE   &   OHIO. 

This  road  has  915  miles.  Mr.  B.  A.  Wood, 
chief  engineer  of  maintenance  of  wav,  fur- 
nishes  the   following: 

Length. — 75  ft.  is  the  length  of  standard 
tables  at  present,  but  expect  to  increase  the 
length  to  SO   ft. 

Type. — The   tables   are  all    deck   girders. 

Loading  and  Unit  Stresses. — Cooper's  E.-55, 
with  stresses  of  the  American  Railway  Engi- 
neering   As.«iOciation. 

Locks  for  Holding  Rails  in  Line. — The  lock 
used    is   a   movable   iron   clamp. 

Power  for  Turning. — Gasoline  engines  are 
used  on  the  75-ft.  tables.  Others  are  turned 
by  hand. 

Rail  Fastenings. — The  approach  rails  are 
fastened  to  timber  coping,  the  circle  rail  to 
short    ties. 

Approximate  Cost. — The  cost  of  a  75-ft. 
table   is: 

Table,    $2,230  : 

Pit    and    installation,    $2,250 ; 

Ga.soline    motor,     $1,250 ; 

Total.    $5,750. 

Centers. — Conical    roller    bearing    centers    are 
used. 
NASHVILLE.    CHATTANOOGA    &    ST.    LOUIS. 

The  railway  has  1,230  miles  of  line.  Mr.  H. 
McDonald,  chief  engineer,  furnishes  the  infor- 
mation : 

Length. — Tables  are  90  ft.  in  length. 

Type. — Deck  girders  are  used.  Willing  to 
go  to  great  expense,  say  three  or  four  thousand 
dollars,    to    avoid    through    girders. 

Loading  and  Unit  Stresses. — Special  E.-60 
loading,  w-ith  stresses  of  the  American  Railway 
Engineering    Association. 

Locks   for   Holding  Ralls   in   Line — Locks   are 

casrseef. 


rorgeanasi. 


Fig.    10 — Disc   Center   for  a    1.000-Ton 
Drawbridge    Missouri    Pacific    Railway. 

used   only   on    tables   turned   by    hand. 

I'owcr  for  Turning. — .Electric  tractors  are 
used    and    .give    good    satisfaction. 

ISnIl  Fastenings. — The  approacli  and  circular 
rails  are  atlncln  d  directly  to  the  concrete  by 
steel    clips   and    l>olts. 

Approximate  Cost. — The  cost  is : 

Excavation,    $1.000 ; 
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Concrete,    J2,500  ; 
Circle    wall,    |150  ; 
Table,    $3,500; 
Floors,    $175  ; 
Tractor,    $1,500; 
Total,    $8,825. 

Centers. — The  centers  are  King  Bridge  Co.'s, 
and  the  American  Bridge  Co.'s  conical  roller 
hearing   centers   are   preferred. 

NATIONAl,    RAILWAYS    OF    MEXICO. 
There   are    7,408    miles    in    this    system.      Mr. 
Jas.    M,    Reid,    chief    engineer,    furnishes    infor- 
mation  as   follows : 

Length. — The  standard  tables  are  75  ft.  for 
ordinary  conditions,  and  SO  ft.  where  Mallet 
compound   engines  are  used. 

Type. — Tables  are  all   deck  girders. 

Loading  and  Unit  Stresses. — The  75-ft.  tables 
are  designed  for  200  tons.  The  SO-ft.  tables 
tor    254-ton    Mallet    engines. 

Locks  for  Holding  Rails  in  Line.- — Latches 
are  used. 

Power  for  Turning. — Two  tables  are  turned 
by   electric   motors,   others   by  hand. 

Rail  Fastenings. — The  rails  are  attached  to 
the  timber  coping  and  ties,  or  to  cast  iron 
chairs. 

Cost. — A  75-ft.  table  at  New  York  costs 
$3,000 ;  freight,  $900 ;  deck,  $300 ;  erection  and 
pointing.  $400:  pit,  $3,500;  total.  $8,100.  The 
SO-ft.  tables.  New  York  cost  $3,300 ;  freight, 
gasoline,  erection  and  painting,  $450  :  deck, 
$300;    pit,    $4,000;    total.    $9,000. 

Centers. — Trade  centers  witli  conical  roller 
bearings   are   used. 

NEW  YORK   CENTRAL  AND  HUDSON 
RIVER. 

There  are  3,381  miles  of  line.  Mr.  G.  W. 
Kittridge,  chief  engineer,  furnishes  the  fol- 
lowing : 

Length. — Standard  tables  are  85  ft.  in  length. 

Type. — Tables  are  deck  girders,  except  in 
cases  where  through  or  half  through  is  neces- 
sary. 

Loading  and  Unit  Stresses. — The  tables  are 
tor  246-ton  Mallet  engines;  10,000  lbs.  per 
square  inch  in  tension ;  7,500  lbs.  per  square 
inch  shear. 

Locks  for  Holding  Rails  in  Line. — The  lock 
UiSed  is  a  forged  bar  in  the  shape  of  an  "I." 
worked  by  hand. 

Power  for  Turning. — Electricity  is  used 
where  power  is  available.  At  other  points  gas- 
oline engines  are  used.  Electricity  for  the 
tractor   is   run   up   through  the  center. 

Rail  Fastenings. — The  rim  of  the  circle  wall 
is  surmounted  by  an  8-in.  48-lb.  beam  bent  to 
a  circle  and  bolted  down.  The  approach  rail 
is  bolted  to  the  flange.  The  approach  rail  for- 
merly rested  on  two  curved  rails  embedd.sd  in 
concrete.  The  circle  rail  rests  on  short  ties  in 
some  cases,  and  on  concrete  in  others. 

Approximate  Cost. — The  deck  table  costs 
$2,800  ;  the  through,  $3,600.  Pits  for  tables 
run  from  $3,000  to  $8,000.  Standard  table  com- 
plete costs  from  $6,000  to  $11,000. 

Centers. — Disc  centers  on  rollers,  with  high 
pedestal,    are   used. 

NEW  YORK,  NEW  HAVEN  &  HARTFORD. 

The  road  has  2.047  miles  of  line.  Mr.  E. 
Gagel,  chief  engineer,  furnishes  the  follow- 
ing   information  : 

Length. — The  standard  length  is  75  ft. ;  some 
SO-ft.    tables   have   been    built. 

Type. — Deck  girders  are  used  exceiit  in  some 
cases  where   through   girders  are   necessary. 

Loading  and  Unit  Stresses. — Tables  are  de- 
signed for  190-ton  Pacific  type  engines.  Ameri- 
can   Railway    Engineering    Association    stresses. 

Locks  for  Holding  Rails  in  Line. — A  forged 
hinge  lock,  placed  in  the  center  of  the  track, 
is   used. 

Power  for  Turning. — Power  is  used  at  all 
busy  points.  Electricity  is  used  where  avail- 
able, otherwise  gasoline  engines  are  generally 
used. 

Approximate  Cost. — The  deck  type  averages 
$6,800;    the  through,    $9,300;    tractor,    $1,000. 

Centers. — King  Bridge  Co.'s  or  American 
Bridge  Co.'s  standard  conical  roller  bearing 
center,  with  either  ball  or  bronze  thrust  bear- 
ings,  is   used. 

NORFOLK  &  WESTERN. 

The  road  has  1,951  miles.  Mr.  C.  S.  Church- 
ill, chief  engineer,  gives  the  following  informa- 
tion: 

Length. — The  length  of  standard  table  is  100 
ft. 

Type. — Through  girders  with  standard  floor 
are    used    on   account   of   pit    and    drainage. 

Loading  and  Unit  Stresses. — Load,  9,000  lbs. 
per  lineal  foot;  one  arm  loaded,  7,000  lbs.  per 
lineal  foot ;  both  arms  loaded.  10,000  lbs.  per 
square  inch  ;   no  impact. 

Locks  for  Holding  Rails  in  Line. — Tractors 
have  brakes  which  hold  table   in   line. 

Power  for  Turning. — When  electric  power  is 
available,    electric   tractors    are    preferred. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  coping  timbers.  The  circle  rail 
is  spiked  to  short  ties  on  the  concrete  wall. 

Approximate  Cost. — The  100-ft.  table  costs 
$5,000.     The  pits  vary  from  $5,000  to  $10,000. 

Centers. — The  centers  are  the  heaviest  trade 
standards,    conical    roller    bearing. 

NORTHERN    PACIFIC. 

The  railway  is  6,019  miles  in  length.  Mr.  W. 
L.  Darling,  the  chief  engineer,  gives  the  fol- 
lowing information  : 

Length. — The  standard  tables  are  85  ft.  in 
length. 

Type. — Through  girders  are  used,  with  stand- 
.nrd   floor,   3   ft.    7   ins.   to   top  of  center  concrete. 


Loading  and  Unit  Stresses. — Tables  are  for 
319V4-ton    engines;    8,000    lbs.    per   square    inch. 

Locks  for  Holding  Rails  in  Line. — Locks  are 
used. 

Power  for  Turning. — Air  and  electric  power 
is  used.  Electricity  is  preferred  when  avail- 
able. 

Rail  Fastenings. — The  approach  rails  are 
fastened  on  the  coping  timber.  The  circle  rail 
is  spiked  to  short  ties  on  the  concrete  wall.^ 

Centers. — The  centers  are  standard  conical 
roller   bearing. 

OREGON   SHORT   LINE. 

The  road  is  1,646  miles  long.  Mr.  C.  Strad- 
ley,  assistant  general  manager,  furnishes  in- 
formation as  follows : 

Length. — The  standard  table  is  80  ft.  Since 
the  advent  of  the  Mallet  engine  it  is  necessary 
to  put  in  some  100-ft.  tables. 

Type. — The  80-ft.  tables  are  deck.  The  100-ft. 
tables  are  ponv  riveted  Warren  truss. 

Loading  and  Unit  Stresses. — Tables  are  for 
192^-ton    consolidation    engines. 

Locks  for  Holding  Rails  in  Line. — The  trac- 
tor brake   holds  the  table  in  line. 

Power  for  Turning. — Electric  power  is  used 
in  all   cases. 

Approximate  Cost. — Tables  66  to  100  ft.  long 
have  varied  in  price  from  $6,000  to  $25,000. 

Centers. — A  standard  center,  with  conical 
rollers,  is  used. 

OREGON-WASHINGTON  RAILROAD   &  NAV- 
IGATION CO. 

There  are  1,883  miles  in  the  railroad.  Mr. 
G.  W.  Boschke  furnishes  the  following  infor- 
mation : 

Length. — The  tables  are   80   ft.  in  length. 

Type. — Deck  girders  are  used. 

Loading  and  Unit  Stresses. — The  tables  are 
for   192V4-ton    consolidation   engines. 

Locks  for  Holding  Rails  in  Line. — Use  a  tum- 
bler and  drop  with  a  guide  at  each  end. 

Power  for  Turning. — Electricity  or  air  is  used 
wherever    there    are   shops. 

Rail  Fastenings. — The  approach  rails  are 
spiked   to   coping   timber. 

Approximate  Cost. — The  weight  of  the  table 
is   72,000    lbs.,   cost.    $8,000. 

Centers. — Conical  roller  centers,  with  live 
ring,   are  used. 

PENNSYLVANIA. 

The  road  has  5,554  miles  of  line.  Mr.  H.  R. 
Leonard,  engineer  of  bridges  and  buildings,  fur- 
nishes the   following: 

Length. — Tables  are  So  and  100  ft.  in  length. 
The  latter  are  used  to  avoid  frogs. 

Type. — The  tables  are  deck  girders.  A  pit 
11  ft  3  ins.  to  the  top  of  the  catch  basin  grat- 
ing for  the  100-ft.   table. 

Loading  and  Unit  Stresses. — The  tables  are 
for  226-ton  Pacific  type  engines,  16,000  lbs. 
per   square    inch. 

Locks  for  Holding  Rails  in  Line. — There  is 
no   standard  device. 

Power  for  Turning. — The  majority  of  the 
tables  are  operated  by  power,  principally  elec- 
tric. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  oak  coping  timber.  The  circle  rail  is 
spiked  to  short  ties  on  the  concrete  circle  wall. 

Centers. — Conical  roller  bearing  centers  are 
used. 

PENNSYLVANIA    LINES    WEST    OF    PITTS- 
BURGH. 

There  are  2,889  miles,  and  Mr.  J.  C.  Bland, 
engineer  of  bridges,   furnishes   the   information : 

Length. — 75  ft.  is  the  length  for  minor  lines, 
S5   ft.   for  the  main   lines. 

Type. — Deck   tables  are  used. 

Loading  and  Unit  Stresses. — Computed  for 
heaviest  engines  existing  and  regular  bridge 
stresses. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  coping  timber.  The  circle  rail 
is  spiked   to  short  ties  on  the  concrete  wall. 

Centers. — King  Bridge  Co.'s  standard  conical 
roller  bearings,  with  ball  bearing  ends,  are 
used. 

PHILADELPHIA   &   READING. 

The  road  has  1.509  miles  and  Mr.  William 
Hunter,   chief  engineer,   gives  the  following; 

Length. — 75-ft.  tables  are  the  standard  ;  one 
table  is  S5  ft. 

Type. — Deck  and  through  tables  are  used, 
depending   on    drainage   conditions. 

Loading  and  Unit  Stresses. — Cooper's  E-55, 
about   10,000  lbs.  per  square  inch  ;  no  impact. 

Locks  for  Holding  Rails  in  Line. — A  tongue 
slides  in  groove  on  the  table  and  engages  a 
chair  on  the  circle. 

Power  for  Turning. — Electric  or  gasoline 
motors,  as  may  be  convenient,  are  used  on  the 
tables  which  have  a  large  amount  of  work 
to  do. 

Rail  Fastenings. — Tlie  approach  rails  are 
spiked  to  the  coping  timbers.  The  circle  rail 
rests  on  cast  iron  chairs,  and  is  held  down  by 
clips  and  bolts  on   concrete  wall. 

Approximate  Cost. — A  table  costs  about 
$4,500   exclusive   of   foundations   and   motors. 

Centers. — Conical    roller    centers   are    used. 

PITTSBURGH   &   L.\KE   ERIE. 

The  road  is  215  miles  long,  and  Mr.  J.  A.  At- 
wood,   chief  engineer,   furnishes  the  following; 

Length. — 90  ft.  is  the  standard  for  future 
construction. 

Type. — Deck  girders  are  u.sed. 

Loading  and  Unit  Stresses. — The  stresses  are 
not  over  12.000  lbs.  per  square  inch.  End  de- 
flection under  live  load  not  to  exceed  V-  in. 

Locks  for  Holding  Rails  in  Line. — No  locks 
are   used. 


Power  for  Turning.— Electric  tractors  are 
used  at   important  points. 

Rail  Fastenings. — The  rails  are  spiked  to 
limber   ties. 

Approximate  Cost. — The  cost  of  a.  table  Is 
divided  as  follows;  Foundation.  $2,167;  table. 
$2,067 ;  deck,  $520 ;  lastcnings,  $67 ;  total. 
$4,821. 

Centers. — The  centers  are  trade  standards. 
Conical    rollers   have   given   good  service. 

ST.    LOUIS   &    SAN   FRANCISCO. 

The  road  is  4,732  miles  in  length.  Mr.  M.  C. 
Byers,  chief  engineer,  gives  the  following  in- 
formation : 

Length. — 75  ft.  has  been  the  standard  length 
for  the  last  10  years,  but  90-ft.  and  possibly 
a  few  100-ft.  or  110-ft.  tables  for  Mallet  enr 
gines,   will   be   installed   in   the  future. 

Type. — Deck  plate  girders  have  been  used 
to  date.  May  use  through  tables  for  Mallet 
engines. 

Loading  and  Unit  Stresses.— For  the  85-ft. 
table,  use  E-55,  also  special  loading  to  cover 
longest  Pacific  and  Mikado  locomotives  ;  50  per 
cent  impact  in  main  girders,  100  per  cent  In 
end  trucks:  10,000  lbs.  per  square  inch  in  ten- 
sion.  10,000  lbs.  per  square  inch  for  shear. 

Locks  for  Holding  Rails  in  Line. — Locks  are 
not  generally  provided  as  former  latches  were 
not  used  by  workmen. 

Power  for  Turning. — Totlow  air  motors  are 
used   on   all    tables   where  air   is  available. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  coping  timber.  The  circle  rails 
rest  on  and  are  partly  embedded  hi  the  con- 
crete   circle    wall. 

Approximate  cost. — The  75-ft.  table  costs 
$2,500;   setting.    $500:    pit.    $3,500;    total.    $6,500. 

Centers. — Centers  used  are  trade  standards, 
principally  King  Bridge  Co.'s  conical  roller 
bearing  centers  with  ball  bearings.  Some  disc 
bearing  centers  have  been  in  use  15  years  and 
are    in    good   condition. 

SEABOARD   AIR    LINE. 

There  are  3,008  miles  in  this  railway.  Mr 
W.  L.  Seddon.  chief  engineer,  gives  the  follow- 
ing information: 

Length. — The  tables  arc  85  ft.  In   length. 

Type.. — Deck  plate  girders  are  used.  Through 
girders  would  be  used  it  necessarj-  to  get 
drainage. 

Loading  and  Unit  Stresses. — Tables  are  de- 
signed for  engine  of  equivalent  weight  to 
Cooper's  E-50,  but  30  per  cent  longer :  lO.OOn 
lbs.   per  squ.are   Inch. 

Locks  for  Holding  Ralls  In  Line. — The  hand 
operated  tables  are  locked  with  a  bar  between 
the  rails.  Others  are  held  by  a  brake  on  the 
tractor. 

Power  for  Turning. — All  tables  75  ft.  long 
or  over  are  operated  by  power,  ii.sually  gaso- 
line,  but  electric  power   is  preferred. 

Rail  Fastenings. — The  approach  rails  rest  on 
the  coping  timber.  The  circle  rail  rests  on 
short  ties  embedded  in  the  concrete  of  the 
circle  wall. 

Approximate  Cost. — The  table  costs  $2,000 : 
the  motor.  $1,100;  the  pit,  in  hard  clay,  $5,846: 
total,  $8,946.  This  will  vary  according  to  con- 
ditions. 

Centers. — Trade  conical  roller  bearing  centers 
are  used. 

SOUTHERN. 

The  railway  is  7.039  miles  long  and  the  In- 
formation is  furnished  by  Mr.  B.  Herman,  chief 
engineer  of  maintenance  of  way : 

Length. — The  latest  table  Is  90  ft.  long,  to 
turn   the  Mallet  engines. 

Type. — Deck    girders   are   used. 

Loading  and  Unit  Stresses.. — The  tables  are 
designed  for  263-ton  Mallet  engines,  with  10.000 
lbs.   per  square  inch  ;  no  impact. 

Locks  for  Holding  Rails  In  Line. — The  lock 
used  is  a  sliding  latch,  against  the  web  ot  the 
rails. 

Power  for  Turning. — All  tables  much  used  are 
equipped  with  power.  Electric  power  Is  pre- 
ferred where  available.  The  next  preference 
is  air  from  shop  or  locomotive,  in  latter  case 
using  an  accumulator.  Have  had  good  success 
with  AfcGrath  air  motor.  Have  also  used 
steam   and  gasoline  with  good  results. 

Rail  Fastening.s.—  The  approach  rails  are 
spiked  to  the  timber  roping.  The  circle  rail  i."; 
spiked  to  .short  ties  embedded  in  the  concrete 
of  the  circle  wall. 

Centers. — The  centers  used  are  trade  stand- 
ards with   conical   roller  bearings. 

UNION    PACIFIC. 

This  road  is  3.507  miles  in  length.  Mr.  R.  L. 
Huntley,  assistant  general  manager,  furnishes 
the   inform.ition  ; 

Length. — The  tables  are  from  80  to  100  ft 
The  latter  are  required  for  the  Mallet  engines. 

Type. — The  SO-ft.  tables  are  deck  girders. 
The   100-ft.   are  ponv  trusses. 

Loading  and  Unit  Stresses, — The  80-ft.  tables 
are  for  192^4-ton  engines.  The  109-ft.  for  307- 
ton  Mallet  engines:  10,000  lbs.  square  Inch 
stress. 

Locks  for  Holding  Rails  In  Line. — 'Wliere  the 
tables  are  turned  liy  hand,  a  movable  bar  is 
used  between  the  rails.  Where  power  is  used. 
tables   are  held   by   brake   on   the   tractor. 

Power  for  Turning. — 33  tables  are  operated 
by  hand   power.   3   by  air.   and   9   by  electricity. 

Rail  Fastenings. — The  approach  rails  are 
spiked  to  the  timber  coping.  The  circle  rail  Is 
bedded  in  concrete  with  about  ^4-ln.  of  head 
protruding. 

Centers. — The  centers  are  standard.  with 
conical    rollers. 
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Nothing     especially     cx- 
The   Doines     citing  in   the  way  of   large 


of 


railroad  construction  con- 
tracts has  occurred  the  past 
the  Week,  week.  In  fact  most  of  the 
news  of  railroads  at  present 
concerns  what  is  going  to 
he  done  sometime  in  the  future.  It  is  proh- 
al)le  that  a  number  of  good  sized  construction 
contracts  will  cotne  up  shortly,  hut  just  at  this 
writing  no  particularly  large  ones  appear  to  be 
in  sight.  About  the  largest  contract  let  in 
the  past  few  days  appears  to  be  the  one  secured 
by  Tw^ohy  Bros,  of  Spokane.  Wash.  This 
calls  for'  the  construction  of  about  (m  miles  of 
line  west  of  Great  Falls  to  Choteau.  Mont., 
for  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  .-Kmong  the  other  contracts  let  recently 
are  the  following :  Foster-Creighton-Gould 
Co.,  Nashville,  Tenu.,  for  furnishing  and  erect- 
ing the  metal  work  of  all  bridges  on  the  new 
Ime  of  Louisville  &  Nashville  R.  R.  between 
Winchester,  Ky.,  and  .\thol,  Ky.,  single  track 
work  requiring  appro.ximately  ."),-ji)U  tons  of 
steel ;  Torrington  &  Boube,  for  grading  and 
masonry  for  a  connection  about  '2:2>>'>  ft.  long, 
built  between  the  Baltimore  &  Ohio  R.  R.  and 
the  Cumberland  Valley  R.  R.  about  one  mile 
north  of  Winchester,  Va. :  Henry  &  McFee  for 
lining  in  all  trestles  on  the  Chicago.  !\Iilwau- 
kee  &  Puget  Sound  line  between  Kittitas  and 
Boylston;  Joseph  McCabe  Railroad  Construc- 
tion Co.,  Providence,  R.  I.,  for  con- 
structing the  2,100  ft.  East  Side  tunnel  at 
Providence  for  the  Rhode  Island  Co.,  a  sub- 
sidiarv  of  the  New  York,  New  Haven  & 
Hartford  R.  R. ;  Clarence  Hoard,  401  Pember- 
ton  Block,  Victoria,  B.  C,  for  lo  miles_  of 
line  between  Union  Bay-Courtenay,  Van- 
couver Island  on  the  Comox  Extension  of  the 
Esquimau  &  Nanaimo  Ry..  the  contract  in- 
cluding 100,0011  cu.  yds.  earth  excavation  and 
■_',000  cu.  yds.  concrete  masonry. 

In  the  north,  southwest  and  Southern  Pacific 
states  a  considerable  amount  of  new  highway 
work  is  still  open  for  bids.  In  California  the 
State  Highway  Commission  is  calling  for  bids 
until  Nov.  18  'on  nine  contracts,  the  aggregate 
length  being  75  miles.  The  greater  part  of  this 
mileage  is  to  be  of  oiled  concrete  construction. 
In  the  east  bids  have  been  asked  since  our 
last  issue  on  three  or  four  good  sized  con- 
tracts. The  Freeholders  of  Hunterdon  Coun- 
ty, N.  J.,  are  asking  bids  until  Nov.  21,  on 
li  miles  of  water-bound  macadatn  road  with 
bituminous  surface  or  for  a  penetration  road : 
in  Marvland  the  State  Roads  Commission  is 
asking  for  bids  until  Nov.  12  on  8.f)6  miles  of 
road   in  three   contracts. 

In  the  way  of  levee  work  about  the  largest 
jobs  coming  up  for  letting  in  the  last  few 
days  are  the  work  at  Baton  Rouge,  La.,  and 
the  work  on  wdiich  bids  are  to  be  opened 
Nov.  11  by  the  Board  of  State  Engineers  at 
New  Orleans,  La.  The  latter  work  covers  8 
levees,  aggregating  202,000  cu.  yds.  The  work 
at  Baton  Rouge  calls  for  levee  construction 
along  the  river  front.  Bids  are  to  be  re- 
ceived on  three  projects,  the  yardage  varying 
from  llO.OtMi  to  20"),000. 

Drainage  work  has  begun  to  fall  off  with 
the  approach  of  the  winter  months.  Few  new- 
contracts  have  been  advertised  since  our  last 
issue  and  little  work  has  come  up  even  to 
the  projected  stage,     .'^bout  the  largest  job  on 


which  bids  have  been  opened  recently  is  the 
work  for  the  Indian  River  Farms  Co.  in 
Florida.  This  contract  calls  for  ,>jli,Ooi)  cu. 
yds.  of  e.xcavati(m  for  outlet  canal,  :Uli,000  cu. 
yds.  for  laterals  and  Idii.oiiii  cu.  yds.  for  dikes, 
"Collins  &  AIcKenzic,  Fort  Pierce,"  Fla.,  at  $10-j!.- 
TOO  were  the  low  bidders,  .\nother  big  jol) 
in  Florida  on  which  bids  will  be  asked  in  a 
few  days  calls  for  the  construction  of  the 
fourth  largest  of  the  Everglades  Canals,  to  ex- 
tend from  West  Palm  Beach  to  Lake  Okec- 
chokee.  This  canal  will  have  a  bottom  width 
of  To  ft.  at  Lake  Okeechokee  and  80  ft.  at 
West  Palm  Beach.  The  top  width  will  aver- 
age 100  ft. 

In  the  way  of  Government  work,  the  big- 
gest contract  of  the  past  few  days  is  the  one 
for  the  construction  of  a  lock  and  dam  in  the 
Hudson  River  at  Troy,  N.  Y.  Grant  Smith 
&  Locher  at  $1.224.3i»8  were  the  low  bidders. 
The  V.  S.  War  Department  has  awarded  the 
contract  for  building  the  dredges  ilultnomah 
and  Wahkiakum  to  the  Portland  Iron  Works. 
Portland.  Ore.,  at  $.'3.5.").2(.i-5.  The  first  dredge 
must  be  completed  within  10  months  from  the 
•  late  the  contract  was  accepted,  and  the  second 
within  12  months.  They  will  be  operated  in 
deepening  the  ship  channel  to  the  30-ft.  stage 
at  the  zero  mark  between  Portland  and  As- 
toria. 

Announcement  of  the  intention  of  the  Ca- 
nadian Government  to  Iniild  new  railway  and 
ocean  terminals  near  Halifax,  N.  S.,  was  made 
by  Frank  Cochrane,  Minister  of  Railways  and 
Canals.  He  stated  that  the  new^  docks  are  to 
extend  for  1%  miles  from  the  hmiber  yard  to 
Point  Pleasant  Park  and  will  consist  of  six 
piers  1,2.50  ft.  long  and  300  ft.  in  width  with 
capacity  sufficient  to  dock  at  least  30  ships. 
There  will  be  one  bulkhead  leading  pier  2,- 
OOO  ft.  in  length  at  which  the  ocean  grey- 
hounds will  land.  This  pier  will  be  equipped 
with  immigration  buildings,  sheds  and  a  grain 
elevator.  -\  new  union  passenger  station  will 
be  erected  at  the  end  of  HoUis  St.,  just  north 
of  the  docks  mentioned,  which  will  be  of  ample 
size  and  suitable  architecture.  The  new  ter- 
minals will  be  approached  by  a  double-tracked 
railroad  which  will  branch  off  the  main  line 
at  the  Three-Mile  House  and  extend  souther- 
ly through  the  low  divide  between  Bedford 
basin  and  the  head  of  the   northwest  arm. 


PERSONAL 


.Mr.  Melvin  Berlin  has  resigned  as  chief 
engineer  of  the  main  water  works  pumping 
station  at  Columbus,  O. 

Mr.  A.  J.  Halbert  has  been  elected  county 
road  engineer  for  Hardin  county,  Kentucky,  by 
the  Hardin  county  Fiscal  Couit  at  Elizabeth- 
town,  Ky. 

Professor  George  W.  Eekhard  has  been  ap- 
pointed asisstant  professor  of  structures  at 
the  Pennsylvania  State  College.  He  was 
formerly  professor  of  engineering  at  Miliken 
LIniversity. 

Mr.  Joseph  Voegtle  has  resigned  as  state 
senator  of  Louisiana  in  order  to  retain  his 
position  as  a  member  of  the  Water  and  Sew- 
erage Board  of  New  Orleans,  in  accordance 
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with  the  anti-dual  office  law.  Mr.  \'oegtle 
some  time  ago  handed  in  his  resignation  as 
a  member  of  the  board,  but  it  was  not  ac- 
cepted, and  he  therefore  decided  to  resign 
from  the  senate. 

Haggart  Brothers  is  the  name  of  a  new  firm 
of  structural  engineers,  with  office  in  the 
Hostetter  building,  Pittsburgh,  Pa.  The  firm 
is  composed  of  Mr.  Philip  W.  Haggart  and 
Mr.  Cecil  N.  Haggart. 

Mr.  Philip  C.  B.  Harvey,  of  Calgary.  .A.lta.. 
formerly  with  the  Canadian  Pacific  Railway 
in  irrigation  work,  is  now  superintendent  of 
Dominion  parks,  and  will  make  Edmonton, 
Can.,    his    headquarters. 

^Ir.  C.  G.  Elliott,  formerly  chief  of  drain- 
age investigations  for  the  U.  S.  Department 
of  Agriculture,  is  now  in  private  practice  as 
a  consulting  drainage  engineer,  with  office  at 
2112  F  St.,  N.  W.,  Washington,  D.  C. 

Mr.  Jack  Dayton,  formerly  civil  engineer 
for  the  Frisco  Railroad,  died  at  Menard, 
Texas,  recently.  Mr.  Dayton  was  in  charge 
of  construction  of  the  Brownwood  North  and 
South  Railroad,  which  was  completed  in  Jan- 
uary. 

-■X.  R.  Smith,  walking  boss  for  the  Utah 
Construction  Co.,  of  Ogden,  Utah,  for  a  nuin- 
ber  of  years,  died  Oct.  21,  at  Eureka  Springs. 
.\rk.,  from  typhoid  fever.  Mr.  Smith  was  with 
the  J.  W.  Sweeney  Construction  Co.,  of  Port- 
land, Ore.,  in  lOO!)  and  1910. 

Mr.  Frank  W.  Reynolds  is  at  the  Panama 
Canal  as  superintendent  for  Mr.  Austin  W'. 
Lord,  the  architect  employed  by  the  Isthmian 
Canal  Commission  to  prepare  plans  for  the 
permanent  buildings  for  the  use  of  the  opera- 
tion and  maintenance  forces  of  the  Canal. 

Mr.  Joseph  S.  Shultz,  civil  engineer  of  the 
L'niteil  States  navy,  died  at  Lancaster  Pa., 
Oct.  10,  33  years  of  age.  Mr.  Shultz  was 
a  graduate  of  Lehigh  L'niversity  and  was  ap- 
pointed assistant  civil  engineer  in  the  navy 
in  1003.  He  was  promoted  to  the  rank  of 
civil  engineer  in   IflOG. 

Mr.  Wynkoop  Kierstad  has  resigned  as 
chief  engineer  of  the  waterworks  at  Kansas 
City,  Mo.,  which  position  he  has  held  for 
the  past  eight  years.  He  will  devote  his  time 
to  his  consulting  hydraulic  and  sanitary  engi- 
neering practice,  with  office  in  the  Midland 
building.   Kansas   City, 

Mr,  Hugh  L.  Cooper,  chief  engineer  of 
construction  on  the  hydro-electric  plant  at 
Keokuk,  Iowa,  will  conduct  a  party  of  125 
members  of  the  Engineers"  Club  and  the  .\s- 
sociated  Engineering  Societies,  which  will 
make  a  visit  of  inspection  to  the  Keokuk 
dam.  November  !•  and  in. 

Mr.  John  Munro  Whitman,  wlui  supervised 
the  C(mstruction  of  the  $25,iiiiii.n(ici  passenger 
terminal  of  the  Chicago  &  Northwestern  Rail- 
road, died  recently  at  his  home  in  Chicago. 
75  years  of  age.  Mr.  Whitman  became  gen- 
eral manager  of  the  Northwestern  lines  in 
1887,  and  two  years  later  was  made  vice  presi- 
dent. In  that  position  he  was  iu  charge  of 
construction  until  July  I,  1!UI,  when  he  re- 
signed shortly  before  the  completion  of  the 
station.  Mr.  Whitman  began  his  railway 
career  as  a  rodman  for  the  Illinois  Central  iii 
lS.5i!,  and  held  positions  as  engineer  in  charge 
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of  construction  on  the  Brunswick  &  Albany 
Ry.,  the  Chicago  Union  Stockyards,  the  Illi- 
nois &  Michigan  Canal,  the  Tovva  Midland 
Railway   and    Chicago   &    Pacific    line. 

Mr.  Charles  W.  Buchholz,  formerly  chief 
engineer  for  the  Erie  R.  R.,  died  at  his  home 
in  Hempstead,  N.  Y.,  Oct.  20,  aged  69.  Mr. 
Buchholz  was  born  in  Germany,  and  served 
in  the  German  navy.  He  enlisted  in  the  navy 
of  the  United  States  and  served  until  1865, 
when  he  entered  the  railroad  service  for  the 
Philadelphia  &  Reading.  As  chief  engineer  of 
construction  for  that  company  he  built  the 
Wissahickon  River  arch  bridge  at  Philadel- 
phia. He  w-as  for  a  time  in  railroad  work  in 
Brazil,  and  was  connected  with  many  big  proj- 
ects in  this  country.  He  wrote  a  number  of 
papers  on  municipal  and  engineering  subjects 
and  was  a  member  of  the  American  Society 
of  Civil   Engineers. 

Civil    Service    Examinations. 

The  Civil  Service  Commission  of  Chicago 
announces  the  following  examinations : 

Architect  (Board  of  Education).  $6,000, 
Nov.    12. 

.\rchitect  (Board  of  Education),  Promo- 
tion, $6,000,  Nov.  12. 

The  United  States  Civil  Service  Commis- 
sion announces  the  following: 

Mechanical  Draftsman,  Immigration  Serv- 
ice, $5  or  $6  per  diem  for  about  six  months, 
Nov.  25. 

Architectural  Draftsman,  Immigration  Serv- 
ice, $5  or  $6  per  diem,  for  about  six  months, 
Nov.  25. 

Chemical  Engineer,  $1,800  to  $3,000  per  year, 
Nov.  25. 

Aid,  scientific  and  technical,  Bureau  of 
Standards,  $600  to  $720  per  year,  Dec.  4. 


CATALOGUES 


INDUSTRIAL 


The  American  Cement  Plaster  Co.  has  pur- 
chased a  Rngglcs-Coles  dryer  for  treating 
gypsum. 

The  American  Cyanamid  Co.  has  just  placed 
the  order  for  a  second  Ruggles-Coles  dryer 
for  treating  coal. 

The  partnership  lately  subsisting  between 
A.  L.  Wright  and  W.  L.  Bell,  carrying  on 
business  as  engineers  and  contractors,  and 
also  engaged  in  selling  machinery  at  Spokane, 
Wash.,  under  the  firm  name  of  Wri,ght  & 
Bell,  has  been  dissolvcd'by  mutual  consent. 

The  Atlas  Portland  Cement  Co.,  New  York 
City,  has  announced  that  the  5,000,000  bbls. 
of  Atlas  Portland  cement  already  supplied  by 
this  company  for  the  construction  of  the  Pana- 
ama  Canal  have  been  accepted  without  the  re- 
jection of  a  single  barrel,  and  that  the  U.  S. 
Government  has  ordered  the  company  to 
supply,  in  addition,  all  of  the  cement  necessary 
to  complete  the  work  in  the  entire  canal  zone. 

The  Republic  Iron  &  Steel  Co.  of  Youngs- 
town,  O.,  has  awarded  the  Raymond  Concrete 
Pile  Co.  of  New  York  and  Chica.go  the  con- 
tract for  placing  the  concrete  piles  for  the 
stove  foundations  at  Haselton  Furnace,  No.  1. 
The  Raymond  Co.  also  has  been  awarded  the 
contract  for  placing  the  concrete  piles  in  the 
foundations  of  the  Walker  .\Dartment  Build- 
ing, to  be  erected  at  Lake  Shore  Drive  and 
Walton  Place,  Chicago. 

Charles  T.  Toppin,g.  Bessemer  Bldg.,  Pitts- 
burgh, Pa.,  sales  engineer  and  dealer  in  com- 
plete equipment  for  contractors,  mines  and 
mills,  has  been  appointed  exclusive  represen- 
tative of  the  Pittsburgh  territory  for  the  fol- 
lowing well  known  lines:  Koehring  Concrete 
Mi.xers,  Wiener  Industrial  Cars  and  Railways. 
Standard  Combination  Woodworkers,  Symons 
Column  Clamps  and  New  York  Flexible  Metal 
Hose.  In  addition,  he  handles  complete  lines 
of  hoisting  engines,  rock  and  ore  crushers, 
steam  engines  and  boilers,  buckets  for  con- 
crete, ore.  coal,  etc.,  air  compressors,  pumps, 
conveying  and  elevating  equipment,  builders 
specialties,   etc. 


Koehring  Mixers. — Paper,  6x9  ins..  32  pp. 
The  ivoehring  Machine  Co..  Milwaukee. 
Wis. 

This  is  supplementary  catalog  No.  17  of 
Koehring  street  paving  mixers.  An  inter- 
esting discussion  of  mixers  required  for 
this  service  is  given  and  also  a  complete 
description  is  given  of  the  mixers  which 
this  company  is  selling,  including  the  con- 
crete mixer  and  the  hot  mixer.  The  cata- 
log is  handsomely  illustrated  in  color. 

Traction  Engines. — Paper.  3^x6  ins.,  6 
pp.     A.  B.  Farquhar  Co.,  Ltd.,  York,  Pa. 

Single  and  double  cylinder  Farquhar 
traction  engines  are  illustrated  and  de- 
scribed.    Tables  of  specifications  are  given. 

Paint. — Paper,  4x7^4  ins.,  6  pp.  The  East 
River  Paint  Co.,  Hudson  Terminal,  SO 
Church  St.,   New  York  city. 

This  folder  announces  a  new  water-proof 
and  preservative  paint  made  with  a  natural 
oil.  Its  qualities  and  advantages  are  fully 
set   forth. 

Concrete  Highways. — Paper.  6x9  ins..  96 
pp.  Association  of  American  I'ortland  Cem- 
ent  Manufacturers,   Philadelphia,   Pa. 

A  special  feature  of  this  book  consists  of 
several  articles  explaining  the  use  of  as- 
phalt, brick  and  bituminous  products  for 
wearing  surfaces  for  streets  as  laid  on  a 
concrete  foundation.  These  articles  have 
been  prepared  by  the  manufacturers  of  the 
materials  described.  Concrete  highways 
throughout  the  country  are  illustrated  and 
described  and  in  most  cases  the  cost  of  the 
work  is  given. 

Warrenite. — Paper,  6x9  ins..  32  pp.  War- 
ren Bros.  Co.,  59  Temple  I'l.,  Boston,  Mass. 

This  is  a  catalog  prepared  especially  for 
contractors  experienced  in  general  country 
highway  construction  and  (lescribcs  a  sur- 
face material  mixed  ready  for  use. 

Another  catalog  entitled  Bitulithic  Pave- 
ment contams  a  review  of  the  road  con- 
struction where  bitulithic  is  laid,  endorse- 
ments, distinctive  and  general  features  of 
bitulithic,  and  engineering  information. 

"Bitustone"  is  the  title  of  another  book 
issued  by  this  company  which  contains  pa- 
pers read  before  technical  societies  de- 
scribing the  material  and  methods  of  ap- 
plying it  in  road  construction. 

Spray  Nozzle  for  Road  Oiling. — Paper, 
6x9  ins.,  12  pp.  The  Spray  Nozzle  Co.,  201 
Devonshire  St.,  Boston,  Mass. 

This  catalog  illustrates  and  describes  the 
spray  nozzle  and  also  the  method  of  appli- 
cation of  materials  on  roads.  Line  draw- 
ings are  given  showing  the  tank  wagon 
with  its  compressed  air  outfit. 

Road  Machinery. — Paper.  6x3;/<  ins..  36 
pp.  The  Good  Roads  Machinery  Co.,  Inc.. 
Fort  Wayne,  Ind. 

This  booklet  is  intended  to  bring  to  the 
attention  of  road  builders  and  contractors 
a  complete  line  of  machines  and  appliances 
for  maintaining  and  repairing  streets  and 
roads.  Illustrations  are  given  with  brief 
descriptions. 

Oxy-Acetylene  Welded  Road  Oiling  Ap- 
pliances.— Paper,  4x8>i  ins.,  16  pp.  Tarrant 
Manufacturing  Co.,  12  Maple  Ave.,  Sara- 
toga Springs,  N.  Y. 

This  booklet  describes  "Tarco''  appli- 
ances such  as  pumps,  conveying  spouts, 
pouring  pots,  tank  car  platforms,  heating 
kettles,  etc. 

Wiring  Devices. — Paper.  6x9  ins.,  128  pp. 
The  Bryant  Electric  Co.,  Bridgeport,  Conn. 

This  is  a  verv  complete  stock  list  with 
illustrations,  tables  of  sizes,  prices,  etc.,  of 
wiring  devices  which  are  manufactured  by 
the  Bryant  Electric  Co.  and  the  Perkins 
Electric    Switch     Manufacturing    Co.      The 


western  offices  and  store  rooms  are  at  317 
W.  Jackson  Blvd..  Chicago,  and  609  Mis- 
sion St.,  San  Francisco,  Cal. 

Road  Builders'  Supplies. — Paper,  12>4x 
8;.4  ins.  Chas.  llvass  &  Co.,  509-511  East 
18th  St.,  New  York  City. 

These  circulars  illustrate  and  describe 
scarifiers,  street  sweepers,  hot  asphalt  and 
oil  distributors,  kettles,  gravel  heaters,  lire 
wagons  for  heating  and  various  small  tools. 

Sanitread. — Paper,  6x9  ins.,  20  pp.  The 
Concrete  Steel  Co.,  32  Broadway,  New- 
York  City. 

This  is  a  complete  illustrated  descriptifm 
of  a  late  development  in  safety  treads.  The 
illustrations  are  perspective  drawings  show- 
ing very  clearly  the  construction.  Specifi- 
cations are  given. 

Concrete  Guard  Rail. — Paper,  6x9  ins.,  12 
np.  Concrete  (juard  Rail  Co.,  Rochester. 
N.  Y. 

This  catalog  illustrates  and  describes  a 
permanent  concrete  guard  rail  for  country 
highway  bridges,  culverts,  etc. 

Traction  Engines. — Paper,  3>^x6J4  '"«•• 
16  pp.  The  Emerson-Brantinghani  Co., 
Waynesboro,  Franklin  County,  Pa. 

This  booklet  illustrates  and  briefly  de- 
scribes Geiscr  saw  mills,  gas  and  gasoline 
engines.  Peerless  traction  engines,  etc. 

Engines  and  Saw  Mill  Machinery.— Pa- 
per, SK'xlO  ins.,  48  pp.  The  Frick  Co..  Inc.. 
Waynesboro,  Pa. 

This  catalog  illustrates  and  describes 
"Eclipse"  traction  and  portable  engines, 
saw  mills,  stationary  engines  and  steam 
boilers.  Complete  illustrations  are  given 
with  descriptions  and  tables  of  specifica- 
tions. 

Pneumatic  Rammers  and  Foundry  Equip- 
ment.—  I'apiT,  (t\'>  in-..  8  pp.  The  Chicago 
Pneumatic  Tool  Co..  Fisher  Bldg.,  Chica.go. 
111. 

Bulletin  No.  121  for  September,  1912, 
deals  particularly  with  pneumatic  rammers 
for  use  in  foundries. 

Dupont  Quarry  Explosives. — Paper,  6.\9 
ins.,  10  pp.  K.  I.  (luPont  de  Nemours 
Powder  Co.,  Wilmington,  Del. 

This  catalog  contains  an  interesting  dis- 
cussion as  to  the  methods  of  reducing  the 
costs  of  quarrying.  Illustrations  of  i)ack- 
ages  of  various  brands  of  explosives  are 
shown.  Other  blasting  supplies  such  as 
caps,  fuse  and  tools  are  also  shown. 

Monolithic  House  Construction. — Paper. 
10,l:ix7  ins.,  24  pp.  Monolithic  Concrete 
Construction    Co.,    Dearborn    St.,    Chicago, 

in. 

This  catalog  illustrates  and  describes  a 
method  of  constructing  concrete  walls  for 
houses  by  building  flat  slabs  of  concrete 
and  raising  them  to  place  by  means  of  spe- 
cial jacks. 

Forgings. — Paper.  6j4x9;4  ins.,  8  pp.  Bay 
City  Forge  Co.,  Erie.  Pa. 

This  pamphlet  illustrates  connecting 
rods,  crank  shafts  and  heavy  forgings  ancl 
gives  brief  descriptions. 

Grinding  Wheels. — Paper,  4x6  ins.,  32  pp. 
Travelers'   Insurance    Co.,    Hartford,    Conn. 

This  is  the  title  of  a  booklet  dealing  with 
the  safety  of  operation  of  grinding  wheels 
and  their  parts  and  telling  of  the  inspection 
service  of  this  company.  Tables  of  emery 
wheels  and  grindstones,  giving  revolutions 
per  minute  for  wheels  of  various  diameters, 
and  views  and  line  drawings  of  grinding 
wheels  with  i)ropcr  guards,  are  shown. 

"The  Travelers'  Standard"  is  the  title  of 
a  monthly  periodical  which  is  now  being 
issued  by  the  engineering  division  of  the 
Travelers'  Insurance  Co.  It  is  the  first 
issue  of  the  new  journal  and  contains  arti- 
cles descriliing  interesting  cases  which 
have  come  up  for  special  examination  by 
the  engincerin.g  and  inspection  divisions. 
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RAILWAYS,     STEAM     AND     ELECTRIC 


Alabama. 

The  Birmingham  &  Chattanooga  R.  R.  has 
made  surveys  for  its  projected  150  mile  line 
from  Birminsliam  to  Chattanooga,  Tenn. 
Time  for  awarding  construction  contracts  has 
not  been  decided.  J.  M.  Spradlin,  Boaz,  Ala., 
is  President,  and  P.  S.  Milner,  Boaz,  .'^la.,  is 
Chief   Engineer. 

Business  men  of  Marion,  Ala.,  liave  pur- 
chased the  Birmingham.  Selma  &  Pensacola  R. 
R.,  a  lumber  road  operating  from  Brent  on 
the  Mobile  &  Ohio  for  a  distance  of  12  miles 
in  the  direction  (if  Marion.  Surveys  are  now 
under  wa\-  for  ,in  extension  of  the  line,  14 
miles,  to   ^Ian<^l, 

California. 

Plans  and  specifications  are  being  prepared 
by  the  Engineering  Department  of  the  Board 
of  Public  Works  of  Los  Angeles,  Cal.,  for  a 
three-rail  line  on  San  Pedro  St.  between  Aliso 
and  9th  St. 

Surveys  are  now  under  way  to  establish 
the  route  of  a  new  railroad  from  Stirling  City, 
the  present  terminus  of  the  Butte  County  R. 
R.,  into  the  Deer  creek  country.  The  Dia- 
mond Match  Co.,  Chico,  is  behind  the  project. 

The  Sacramento  &  Woodland  Ry.,  T.  T.  C. 
Gregory,  President,  Suisun,  Cal.,  is  consider- 
ing extending  its  street  car  track  at  Wood- 
land on  Second  St.  and  on  Main  St. 

The  Santa  Fe  System,  G.  W.  Harris,  Cliief 
Engineer,  Los  Angeles,  is  making  a  survey  for 
a  short  line  up  the  San  Luis  Rey  Valley  to 
the  San  Luis  Rey  Mission. 

The  State  Railroad  Commission  has  granted 
the  San  Jose  Terminal  Co.  permission  to 
issue  bonds  in  the  sum  of  $400,000.  The  pro- 
moters of  the  enterprise  propose  to  construct 
an  electric  railway  between  San  Jose  and  Al- 
viso  and  establish  ferry  service  between  Alviso 
and  San  Francisco.  One  terminal  is  to  be 
at  San  Jose,  the  other  at  the  Ferry  building 
in  San  Francisco.  The  company  plans  to 
gather  freight  from  Santa  Clara  valley  points 
and  convey  it  here  by  its  proposed  service. 

Colorado. 

The  Santa  Fe  System  is  reported  to  liave 
appropriated  $400,000  for  improvements  to 
termiivals  at  Soutli  Denver,  Petersljurg,  Engle- 
wood  and  at  Colorado  Springs  station.  The 
improvements  will  inckide  a  new  line  of  track 
from  Petersburg  to  Englewood,  a  distance  of 
one  mile. 

Engineers  are  working  in  the  vicinity  of 
Georgetown  on  surveys  for  a  railroad  from 
Argentine  Pass  to  Georgetown,  where  it  will 
connect  with  the  Colorado  &  Southern  R.  R. 
The  survey  has  been  made  from  the  western 
portal  of  the  Vidlcr  tunnel.  It  is  reported 
that  if  a  satisfactory  route  is  secured  work 
will  be  started  on  the  completion  of  the  Vid- 
ler  tunnel  under  the  Argentine  Pass.  About 
1,800  ft.  of  tunnel  work  remains  to  be  done. 
A.  J.  Woodruff,  Denver,  Colo.,  Secretary  of 
the  Argentine  Central  Ry.,  is  interested  in 
the  surveys. 

The  Great  Western  Sugar  Co.,  Sugar  Bldg., 
Denver,  Colo.,  controlled  by  the  Havemeyer 
interests,  is  understood  to  have  purchased  the 
Denver  &  Northwestern  Ry.  from  the  Denver 
City  Tramway  Co.  It  is  stated  that  the  line 
will  be  extended  at  once  from  Leydon  to 
Longmont,  where  it  will  connect  with  the  Great 
Western  Ry.,  owned  by  the  Havemeyer  in- 
terests. The  latter  road,  which  is  53  miles 
long,  will  be  changed  to  an  electric  line,  giving 
the  new  project  a  route  from  Denver  to  Love- 
land,  with  branches  tapping  the  country  trib- 
utary to  Denver.  Details  for  these  improve- 
ments are  understood  to  be  well  along.  E.  R. 
Griffin,  Sugar  Bldg.,  Denver,  Colo.,  is  General 
Manager  of  the  Great  Western  Ry. 


District  of  Columbia. 

The   Baltimore   &   Washington   Transsit   Co., 
51(5  Colorado  Bldg.,  Washington,  D.  C,  is  to 

^  indicates  work  now  open  for  bids 


extend    its   car   line   to   the    Seventh    Day   Ad- 
ventists'  Hospital,  a  distance  of  about  one  mile. 

Florida. 

The  Florida  Interurban  Railway  &  Tunnel 
Co.  has  been  chartered  with  a  capital  stock 
of  $2,000.(1(10.  This  is  the  company  tliat  pro- 
poses to  construct  a  tunnel  under  the  St.  John 
River  and  a  45-niile  electric  railway  to  St. 
.Vugustine,  via  Pablo  Beach.  M.  W.  Bates, 
Jacksonville,  Fla.,  is   President. 

Georgia. 

Tbi'  Memington,  Hinesville  &  Western  R. 
R.,  now  operating  five  miles  of  line  from  Mc- 
intosh to  Hinesville.  has  l)een  chartered  and 
proposes  to  construct  and  operate  a  railroad 
from  Mcintosh,  in  Liberty  county,  to  Glenville, 
in  Tattnall  county,  a  distance  of  25  miles. 
The  capital  stock'  is  $25,000,  all  subscribed ; 
privilege  to  increase  same  is  allowed  in  the 
charter.  Incorporators  of  the  new  railroad 
are :  J.  R.  Ryan,  T.  S.  Layton,  J.  B.  Fraser. 
R.  Syd  Mendry,  J.  R.  Eagley,  C.  E.  Ashmore, 
E.  H.  Caswell,  D.  A.  Fraser  and  S.  B.  Brew- 
ton,  all  of  Hinesville. 

Idaho. 

Satisfactory  grades  are  reported  to  have 
l)cen  found  for  the  proposed  electric  railway 
system  in  the  Lewiston-Clarkston  \'alley,  and 
it  is  reported  that  construction  work  will  soon 
be  under  way.  F.  L.  Sturm,  Wahpeton,  S. 
Dak.,  is  interested. 

Illinois. 

Officials  of  the  Chicago  &  Alton  R.  R..  in- 
ckiding  H.  T.  Douglass,  Chief  Engineer,  Chi- 
cago, III,  have  been  over  the  route  of  a  pro- 
posed extension  from  Peoria  to  Canton.  The 
extension  would  be  about  20  miles  long  and 
would  be  over  level  country. 

The  Rock  Island  Southern  R.  R.,  W.  W. 
^IcCullough,  General  Manager,  Monmouth,  111., 
has  applied  to  the  City  Council  of  Galesburg. 
III.,  asking  for  a  franchise  over  certain  streets 
of  the  city.  The  company  proposes  to  build 
its  own  line  at  the  eastern  terminal  of  the  road 
so  as  to  avoid  hauling  freight  over  the  line  it 
is  at  present  using. 

The  Chicago  &  Northwestern  Ry,,  E.  E. 
Carter,  Chief  Engineer,  Chicago.  III.,  is  re- 
ported to  l)e  planning  to  start  work  early  next 
year  on  the  extension  of  its  C-track  system 
from  a  point  near  River  Forest  on  the  Chi- 
cago-Omaha line  to  the  eastern  entrance  of 
the  New  Proviso  yards.  The  plans  are  under- 
stood to  call  for  increasing  the  present  (i,000 
car  capacity  of  the  yards  to  a  10,000  car  ca- 
pacity, and  the  replacing  of  the  present  bridge 
over  the  Des  Plaines  River  near  River  Forest 
with  a  G-track  structure.  It  is  estimated  that 
it  will  cost  about  $2,500,000  for  the  construc- 
tion of  the  four  additional  tracks  between 
River  Forest  and  tlie  Proviso  yards. 

The  Centralia  Traction  Co.  has  completed 
sur\'eys  and  has  about  secured  all  of  tlie  con- 
struction capital  for  its  proposed  2.1-mile  line 
from  Centralia  to  the  new  Illinois  Central 
R.  R.  yards.  The  company  will  do  its  own 
construction  work.  Chas.  C.  Baldwin,  Cen- 
tralia, is  interested. 

Good  progress  is  being  made  with  the  in- 
terurban line  from  Harrisbur.g,  111.:  Harris 
Bros,  are  working  near  Harrisburg,  and  six 
other  outfits  are  employed  between  Eldorado 
and  Carrier  Mills.  E.  E.  Headley  &  Sons,  El- 
dorado, 111.,  with  a  traction  elevator  grading 
machine  and  ten  teams  and  dimip  wagons, 
have  the  first  section  this  side  of  Eldorado,  in- 
fill between  the  ^lain  St..  Harrisburg  cross 
eluding  the  12-ft.  cut  on  the  Newt.  Elder  farm 
.md  the  8-ft.  fill  on  the  Gerhart  farm.  Craig 
&  Pritchard  of  Danville,  with  ten  teams,  have 
the  two-mile  section  near  Wasson.  Smith 
Bros.,  with  ten  teams,  have  the  section  be- 
tween Wasson  and  the  Gerhart  farm.  Fin- 
nagan  Bros,  of  St.  Louis,  with  two  grading 
machines  and  30  teaius,  and  Shchan  Bros,  of 


Danville,  with  one  grading  machine  and  18- 
teams,  have  the  work  between  Dorrisvillc  and 
Carrier  Mills.  Dishman  &  Co.,  of  Henderson,. 
Ky.,  with  a  drag  line  outfit,  have  the  heavy 
ing  and  the  Mi<ldle  Fork  of  the  Saline  River. 
Payne  &  Barr  of  Danville  have  the  contract 
for  building  the  bridges  and  culverts. 

Indiana. 

James  Norton,  Indianapolis,  Ind.,  has  mov- 
ed an  outfit  to  Mt.  Snmmitt  for  work  on  a 
sub-contract  on  the  grading  of  the  extension 
of  the  Indiana  Union  Traction  Co.'s  line  from 
Newcastle  to  Muncie.  Fisher-Welch  Con- 
struction Co.,  of  5  Claypool  Bldg.,  Indianapo- 
lis, Jnd.,  the  general  contractors,  have  opened. 
offices  in  the  Burr  Block,  Newcastle. 

Iowa. 

Winter  &  Russell.  Brandon,  la.,  have  taken- 
four  miles  of  grading  near  that  place  on  the 
Waterloo,  Cedar  Falls  &  Northern  line. 

The  Charles  City  Western  R.  R.,  C.  W. 
Hart.  President,  Charles  City,  la.,  is  under- 
stood to  be  planning  to  have  work  started  in 
the  spring  on  an  extension  northeast  to  Elma 
and  Cresco,  connecting  with  the  Milwaukee 
at  the  latter  place. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  is- 
reported  to  be  considering  the  abandonment 
of  present  trackage  through  the  West  Side 
residence  district  of  Sioux  City,  and  the  con- 
struction of  a  new  main  line  along  the  Mis- 
souri River  south  of  Prospect  hill. 

Kansas. 

-Application  has  lieen  made  to  the  State- 
Charter  Board  for  a  charter  for  the  Nortli: 
.American  Midland  Ry.,  which  projects  about. 
500  miles  of  line  through  Kansas.  The  maiit 
line  would  enter  the  state  in  Republic  comity 
and  leave  it  in  Comanche.  A  branch  linr 
would  run  from  some  point  in  Dickinson  coun- 
ty to  Kansas  Citv.  The  company  is  incorpo- 
rated for  $1()0.000.  John  R.  Mulvane,  C.  E. 
Gaul  and  W.  W.  Webb,  Topeka,  Kan.,  are 
among  the  incorporators.  The  other  incor- 
porators include  Oliver  T.  Johnson,  Gilbert  H. 
Gilbert.  W.  J.  Miller  and  L.  C.  Raecke.  all 
of  New  York  City. 

.A.  company  is  being  organized  in  Fort  Scott. 
Kan.,  for  the  purpose  of  constructing  and  op- 
erating an  electric  railway  from  that  place  to 
Mulberry,  where  connections  w-ill  be  made 
with  the  Joplin  &  Pittsburgh  interurban  lipe. 
.-Arrangements  for  the  survey  are  reported  to 
have  been  made.  W.  E.  Brooks,  Fort  Scott, 
Kan.,  is  interested. 

Kentucky. 

The  Evansvillc,  Henderson  &  Owenslxjro  R.v. 
Co.  (a  subsidiary  company  of  the  Evansvillc 
Rys.  Co..  Evansvillc.  Ind.)  is  reported  to  have 
decided  on  the  route  for  its  projected  inter- 
urban line  from  Henderson  to  Owensboro. 
Twi>  surveys  have  been  made  and  it  is  said 
the  one  chosen  will  go  through  Zion  and  Heb- 
bardsville,  this  county,  and  cross  Green  River 
at  Hambleton's  Ferry  and  thence  through  Sor- 
gho, Daviess  countv,  into  Owensboro. 

®The  Louisville  &•  Nashville  R.  R.  Co..  John 
Howe  Peyton,  Chief  Engineer  of  Construction. 
Louisville,  Ky.,  has  awarded  Foster-Creightiin- 
Gould  Co.,  Nashville.  Tenn.,  a  contr.act  lor 
furnishing  and  erecting  the  metal  work  of  all 
bridges  on  the  new  line  between  Winchester. 
Ky..  and  .Athol,  Ky.  This  is  single  track  work 
and  requires  approximately  5,500  tons  of  steel 
The  largest  structure  will  be  over  the  Reil 
River  at  a  height  of  2(M  ft.  and  will  be  about 
1,800  ft.  lon.g.  The  Virginia  Bridge  &  Iron 
Co.  will  fabricate  the  metal  for  the  contractors. 

Maine. 

The  Boston  &  Maine  Railroad  has  filed  pe- 
titions with  the  State  Railroad  Commission- 
ers requesting  approval  of  a  $7,500,000  issue  of 
20-ycar,  4%  per  cent  bonds  to  make  additions 
to  the  equipment  and   lor  refunding  the  first 
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mortgage  bonds  of  the  Worcester,  Nashua  & 
Rochester  Railroad  Company  ($oll,00o).  ma- 
turing Jan.  1,  1!I18,  and  assumed  by  the  Bos- 
ton &  Maine.  Another  petition  asks  the  ap- 
proval of  the  issue  of  $10,(iO:^,TOO  of  new 
common  stock  to  pay  back  money  borrowed 
to  purchase  the  capital  stock  of  the  Worces.ter, 
Nashua  &  Rochester,  the  Maine  Central,  the 
Boston  &  Lowell  and  tlie  Concord  &  Montreal. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt_. 
Chief  Engineer,  Baltimore,  Md.,  is  reported 
to  be  planning  to  begin  construction  work 
ne.xt  year  on  additional  second  track  between 
Hancock,  Hagerstown  and  Shippensburg.  The 
improvement  will  probablv  cost  in  the  neigh- 
liorhood   of  $4,000,000. 

Massachusetts. 

The  East  Boston  Terminal  R.  R,  Co!  h^s 
filed  its  plans  with  the  State  Railroad  Com- 
mission. According  to  the  plans  the  proposed 
route  is  from  Addison  St.,  adjoining  the  Bos- 
ton &  Maine  tracks  and  near  the  Maverick 
Mills,  thence  parallel  to  the  Boston  &  Maine 
tracks  to  the  lower  end  of  Orient  Heights, 
where  a  turn  will  be  made  in  a  southeasterly 
direction  across  the  Winthron  branch  of  the 
Boston,  Revere  Beach  &  Lynn  Railroad  and 
Saratoga  St.,  each  at  separate  .grade,  to  Wood 
Island  Park,  then  parallel  to  the  Boston,  Re- 
vere Beach  and  Lynn  Railroad  tracks  to  the 
Commonwealth   flats  on   the   h.-irhnr   front. 

Michigan. 

The   Detroit  United   Rys.    Co., 
announced   that   it   is   now   ready 
extension    of    its    lines    in    Flint 
Ward. 

©Winfred  McLean,  Grand  Rapi<ls,  Mich., 
has  taken  a  subcontract  for  grading  about  IV2 
miles  of  line  south  from  Burton  .-\ve..  Grand 
Rapids,  for  the  new  interurban  from  Kalama- 
zoo to  Grand  Rapids.  The  subcontract  calls 
for  moving  about  8.5,000  cu.  yds.  of  dirt. 

The  State  Railroad  Commission  has  granted 
the  L'.\nse  Bay  R.  R.  Co.  the  right  to  sell 
stock.  The  company  is  capitalized  at  $20,000 
and  proposes  a  line  five  miles  in  length  to  run 
along  L'Anse  bav.  The  incorporators  of  the 
road  are:  M.  F.'Buttars,  L'Anse;  M,  H.  But- 
tars,  John  Fraley,  George  .-X.  Drash  and  E.  C. 
Hardy. 

Minnesota. 

The  Great  Northern  Ky.,  .\.  H.  Hogeland, 
Chief  Engineer,  St.  Paul,  Minn.,  is  understood 
to  be  contemplating  the  construction  of  500 
miles  of  double  track  next  season. 

The  directors  of  the  Chicago,  St.  Paul,  Min- 
neapolis &  Omaha  Ry.,  C.  VV.  Johnson,  Chief 
Engineer.  St.  Paul,  Minn.,  have  appropriated 
$.5,000,000  for  construction  and  equipment  dur- 
ing the  next  year.  Much  of  this  sum  will 
go  for  finishing  the  double  track  work  be- 
tween  St.    Paul   and   Chicago. 

Mississippi. 

Engineers  of  the  Illinois  Central  Ry..  A.  S. 
Baldwin,  Chief  Engineer,  Chicago,  111.,  em- 
ployed on  the  final  surveys  for  the  new  line 
to  Birmingham,  are  now  working  in  Leake 
County. 

The"  Ingram-Day  Lumber  Co.,  Lvman,  Miss., 
is  understood  to  be  considering  the  construc- 
tion of  railroad  to  connect  its  lumber  plant 
with  Bayou   Bernard  at  Gulfport. 

Missouri. 

Surveys  have  been  made  as  far  northwest 
as  Novelty  for  a  proposed  extension  of  the 
Shelby  County  R.  R.,  and  it  is  reported  that 
the  line  will  be  constructed  and  in  operation 
by  Sept.  1,  lOl.S.  Louis  B.  Houck,  Shelbina, 
Mo.,  is  President. 

Montana. 

®Twohy  Bros.,  Spokane,  Wash.,  have  been 
awarded  the  contract  for  the  extension  of  the 
line  of  the  Chicago,  Milwaukee  &  Puget  Sound 
Ry.,  west  of  Great  Falls  to  Choteau,  a  dis- 
tance of  about  65  miles. 

New  Jersey. 

Governor  Wilson  has  approved  the  articles 


of  agreement  between  the  State  of  New  Jer- 
sey and  the  Atlantic  Coast  Ry.  Co.  by  which 
the  camp  grounds  at  Seagirt  are  to  be  cut 
by  trolleys,  connecting  Manasquan  and  Point 
Pleasant' and  beyond  with  the  line  from  Sea- 
girt to  Belmar,  Spring  Lake,  .^sbury  Park  and 
Long  Branch. 

New    York. 

Steps  are  being  taken  to  revive  the  plan 
for  the  construction  of  an  electric  railway 
from  Oneonta  to  Cobleshill,  by  way  of  Dav- 
enport, South  Worcester,  Summit  and  Red- 
raondville.  C.  G.  Payne.  Charlotteville,  is 
interested. 

The  Eric  R.  R.,  Delaware,  Lackawanna  & 
Western  R.  R.  and  the  Grade  Crossing  Com- 
mission of  Buffalo  have  signed  the  agreement 
for  the  elimination  of  the  railroad  grade  cross- 
ings in  Delaware  Ave.,  and  it  is  probable  that 
the  Commission  will  advertise  for  bids  so  that 
the  work  can  be  started  this  fall. 

The  franchises  of  the  Manhattan  &  Jamaica 
Co.,  which  proposed  the  construction  of  an 
electric  railway  from  Queensboro  Bridge,  New 
York  City,  to'  Jamaica,  have  been  purchased 
bv  -Mc^rthur  Bros.  Co.,  contractors,  11  Pine 
St.,  New  York  City.  It  is  stated  that  if  the 
franchise  is  extended,  construction  work  will 
be  started  at  once  and  the  entire  road  com- 
pleted  by    spring. 

Steps  are  beuig  taken  to  form  a  company 
for  constructing  and  operating  an  electric  rail- 
way from  Rome  to  Delta  Dam.  .Attorney 
O'Connor,  Farmers'  National  Bank  BIdg., 
Rome,  N.  Y.,  is  reported  to  be  interested. 

The  Crosstown  Street  Ry.  Co.  of  Buffalo, 
has  applied  to  the  State  Public  Service  Com- 
mission for  permission  to  commence  track  con- 
struction in  Waldcn  and  Rugby  .'\ves.  in  the 
town  of  Cheektowaga,   Erie  county. 

The  application  of  the  Brooklyn  Rapid 
Transit  interests  for  permission  to  merge  and 
consolidate  the  capital  stock,  franchises  and 
property  of  the  Brooklyn  Union  E'evated 
Railroad  Co.,  the  Sea  Beach  Railway  Co.  and 
the  Canarsio  Railroad  Co.  has  been  granted 
by  the  Public  Service  Conunission.  The  new 
company  will  be  known  as  the  New  York 
Consolidated  R.  R.  Co..  and  wil  have  a  capi- 
tal stock  etjua!  to  the  aggregate  amount  of  the 
capital  stock  of  all  the  merged  companies, 
namely  $1S,!XIO.OOO.  Nearly  all  the  stock  is 
owned  by  the  Brooklyn  Ra|)id  Transit  Com- 
p.uiy,  and  the  consolidation  is  made  to  facili- 
tate the  carrying  out  of  that  company's  part  of 
the   Dual   System   of   rapid   transit. 

North  Dakota. 

©Contractor  Mc.'Xuliff,  Mandan.  N.  Dak.,  is 
reported  to  have  been  awarded  a  contract  cov- 
ering five  miles  of  grading  for  the  Northern 
Pacific  extension  west  of   Mott. 

Ohio. 

The  Toledo  &  Ohio  Central  Ry.,  J.  A. 
Stocker.  Chief  Engineer.  Columbus,  O.,  is 
planning  a  number  of  extensions  of  passing 
tracks.  No  contracts  for  this  work  will  be 
let,  as  it  will  be  done  by  company   forces. 

Oklahoma. 

The  Cherryville,  Oklahoma  &  Texas  R.  R., 
projecting  a  line  between  Cancy.  Kan.,  and 
Vinita,  Okla.,  and  thence  southeast  to  Fayette- 
ville,  /\rk.,  is  reported  to  be  planning  to  re- 
sume construction  work  shortly.  The  road 
has  been  graded  for  a  considerable  part  of  the 
distance  from  Caney  to  Vinita.  S,  M.  Porter, 
Caney,  Kan.,  is  the  promoter. 

The  City  of  ,\rdmore  is  reported  to  have 
subscribed  $100.0(10  for  the  construction  of  a 
railroad  west  from  the  city.  The  company  will 
have  its  headquarters  at  .^rdmore,  and  will 
shortly  apply  for  a  charter  under  the  name 
of  the  Oklahoma.  New  Mexico  &  Pacific  Ry. 
Co.  John  Ringling.  the  circus  owner,  is  in- 
terested in  the  project. 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  (elec- 
tric). Portland,  Ore.,  has  completed  the  per- 
manent survey  for  a  line  from  Goshen,  south 
of  Eugene,  to  Trent,  in  the  Pleasant  Hill 
countrv. 


Surveys  are  under  way  for  a  new  Harriman 
electric  line  from  Albany  to  Wells.  Such  a 
line  would  not  only  tap  a  rich  country  now 
without  transportation  facilities,  and  would 
form  a  cut-off  from  the  Corvallis  &  Eastern 
line  at  Albany  to  the  West  Side  line  of  the 
Southern  Pacific  at  Wells.  It  is  probable  that 
before  the  new  line  to  Wells  is  completed  the 
Corvallis  &  Eastern  R.  R.  will  be  electrified 
at  least  between  .Mbany  and  Corvallis.  It  is 
said  that  it  is  the  plan  to  electrify  the  Corvallis 
&  Easter^i  between  .•\lbany  and  Yaquina  and 
that  the  change  will  be  made  on  that  portion 
of  the  line  between  .\lbany  and  Corvallis  soon. 
The  Bandon  &  Oregon  Eastern  R.  R.  Co., 
of  Bandon,  Ore.,  has  been  incorporated  with 
a  capita!  stock  of  $1(10.000  and  proposes  to 
build  a  line  to  Eagle  Point,  and  probably  to 
coimect  with  the  main  line  of  the  Oregon  & 
California   R.    R. 

Pennsylvania. 

.A  second  sur\ey  is  now  under  way  for  a 
railroad  line  from  Jones  Mills  in  Donegal 
Township,  Westmoreland  County,  to  a  point 
near  New  Florence.  The  route  crosses  the 
Concmaugh  Valley  at  Packsaddle  on  the  rinin 
line  of  the  Pennsylvania  R.  R..  and  enters  In- 
diana Comity  ill  the  vicinity  of  Blairsville.  It 
is  believed  that  the  surveys  are  being  luade 
for  an  extension  of  the  Western  Maryland  R 
R.  for  the  purpose  of  making  a  connecton  with 
the  Buffalo,  Rochester  &  Pittsburgh  R.  R.  in 
the  Indiana  County  field. 

Bids  as  follows  were  received  Oct.  22  by 
the  Depot  Quartermaster,  Philadelphia,  Pa., 
for  constructing  a  railroad  spur  track  and 
trestle  at  the  Quartermaster's  Depot.  Phila- 
delphia (1)  being  bid  for  job  complete:  (2) 
bid  per  cu.  yd.  011  extra  excavation:  (;()  bid 
per  cu.  yd.  for  concrete,  and  (4)  time 
ifor  completion :  Charles  (iilpin,  Harrison 
Bldg.,  Philadelphia,  Pa.  (I)  $1.5.X7.5:  (2) 
$1.7.5:  (S)  $f<..5i»:  (4)  .5  months.  McClintic- 
Marshall  Construction  Co.,  Morris  Bldg.,  Phil- 
adelphia, Pa.  (1)  $17,(140:  (2)  $1.25;  (3) 
$!l.(i(l;  (4)  4  months.  J.  Frank  Barber,  Land 
and  Title  Bldg..  Philadelphia,  Pa.  (1)  $2(i,285; 
(2)  $1.50;  (:t)  $1(1;  (4)  7  months.  Dovle 
Co.,  151!l  Sanson!  St.,  Philadelphia,  Pa.  (1) 
$18,(11111:  (2)  $1.5(1;  (:j)  $7.25;  (4)  (i  months. 
.American  Paving  &  Contracting  Ct>.,  211  S. 
nth  St..  Philadelphia,  Pa.  (I)  $2H,875 ;  (2) 
$1.50;  (3)  $8.50;  (4)  (i  months.  Belmont 
Iron  Works,  22d  St.  and  Washington  .\ve., 
Philadelphia,  Pa.  (I)  $18,!»!)7 ;  (2)  $1,25;  (3) 
$0:  (4)  5%  months.  C,  M,  Leach,  Boston, 
Mass.  (1)  $23,373:  (2)  $1.75  cu  yd.;  (3)  $8.(15 
cu.  yd.;  (4)  10  months.  Stier-March  Con- 
tracting Co..  1011  Chestnut  St..  Philadelphia. 
Pa.  (1)  $lf),l(ifl;  (2)  $2.75;  (3)  $7.75:  (4)  (! 
months.  Guernsey,  O'Meara  Co.,  North 
.American  Bldg.,  Philadelphia,  Pa.  (1)  $10,748; 
(2)  $1;  (3)  $(i;  (4)  (i  months.  \V.  W.  Lind- 
say &  Co.,  Harrison  Bldg.,  Philadelphia,  Pa. 
(I)  $20,000:  (4)  (i  months.  Edward  F.  Fon- 
der, Land  Title  Bldg.,  Philadelphia,  Pa.  (1) 
$23,470:  (2)  $2.5(i;  (3)  $8:  (4)  12o  working 
davs.  Francis  1.  Boas.  201  N.  Broad  St..  Phil- 
adelphia. Pa.  ■(!)  $21,460-  (2)  $2;  (3)  $0; 
(4)    0  moiitb'i 

Rhode  Island. 

©Joseph  McCal)e  Railroad  Construction  Co.. 
Providence,  R.  I.,  has  been  awarded  the  con- 
tract for  constructing  the  East  Side  tunnel 
at  Providence  for  the  Rhode  Llaiid  Co.,  a 
subsidiary  of  the  New  York.  New  Haven  & 
Hartford  R  R  The  tunnel,  which  will  cost 
about  $(i-50,0ii(i,  is  to  extend  from  North  Main 
St.,  under  the  School  <)f  Design,  through  to 
Thayer  St.  It  is  expected  to  do  away  with 
the  steep  grade  at  College  Hill  and  give  easy 
access  for  the  electrics  to  the  East  Side.  The 
tunnel   will  be  2,li(0   ft.  loim. 

South  Dakota. 

The  Chicago  &  Northwestern  Ry.  is  reported 
to  be  planning  to  devote  a  considerable  amount 
of  attention  to  its  South  Dakota  lines.  The 
plans  are  said  to  include  the  revival  and  de- 
velopment of  the  Huron-Chamberlain-Denver 
line,  and   the  placing  in  operation   of  a  short 
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line  in  the  Black  Hills,  long  since  aliandonetl. 
and  formerly  the  property  of  J.  J.   Hill 

Texas. 

Citizens  of  Clarksville,  Tex.,  are  taking 
steps  to  raise  $12"),itOO  for  the  construction  of 
a  railroad  from  that  place  to  Sulphur,  l-^  miles, 
where  a  connection  will  be  made  with  the 
Naples  &  Northwestern  R.  R.  The  Sullivan 
Lumber  Co.,  owner  of  the  Naples  &  North- 
western R.  R.  has  offered  to  sell  the  road  and 
to  furnish  the  money  to  improve  it  and  ex- 
tend it  to  Dangerfield.  N.  P.  Doak  and  John 
Kunkel,  Clarksville,  are  interested. 

Invitations  are  in  the  hands  of  contractors 
for  the  following  work  at  Brownwood,  Tex., 
on  the  Gulf,  Colorado  &  Santa  Fe  Ry. :  Con- 
struction of  six-track  freight  yard  of  oO-car 
capacity  for  each  track,  with  necessary  tail 
tracks  and  cross-overs  and  subways  under 
tracks  at  Austin  and  Vine  Streets.  Estimated 
cost  is  $250,000.  Construction  of  engine,  coach 
and  repair  yard,  track  scale  and  track,  septic 
tank,  24x110  "ft.  steel  water  tank  and  cranes,  fuel 
oil  facilities  and  necessarv  water,  steam  and 
air  lines.  Estimated  cost  $169,000.  F.  Merritt, 
Galveston,  Tex.,  is  Chief  Engineer  of  the  Gulf, 
Colorado  &  Santa  Fe  Rv. 

Officials  of  the  Bartlett  Western  Ry.,  E.  J. 
Fitzgerald,  General  Manager,  Bartlett,  Tex., 
have  been  conferring  with  the  State  Railroad 
Commission  as  to  the  valuation  of  thc_  im- 
provenrents  of  the  road  which  now  runs  from 
Bartlett  to  Florence,  a  distance  of  23  miles. 
The  company  anticipated  issuing  bonds  soon 
for  the  purpose  of  extending  the  road  from 
Florence   to   Cameron,  31   miles. 

The  Stone  &•  Webster  Engineering  Corp.. 
Boston,  Mass.,  is  reported  to  be  plannmg  the 
expenditure  of  about  $1,200,000  within  the  next 
vear  on  the  electric  and  power  system  and 
street  railway  at  Dallas.  The  expenditures  are 
to  be  made  in  the  placing  of  wires  under- 
ground in  the  business  section  of  the  city,  the 
paving  and  double-tracking  on  several  of  the 
streets,  the  placing  of  additional  modern  cars 
in  the  service  and  for  general  betterments. 
Edward  T.  Moore,  Dallas,  is  General  Manager 
of  the  Dallas  Electric  Light  &  Power  Co. 

Engineering  work  has  been  under  way  for 
about  four  weeks  for  a  proposed  interurban 
railwav  to  connect  Sherman,  Whitesboro  and 
Gainesville.  An  association  of  business  men  of 
the  three  cities  has  been  formed  to  construct 
and  operate  the  line.  The  directors  of  the  as- 
•iociation  are  as  follows:  C.  B.  Dorchester 
and  John  C.  Wall  of  Sherman,  C.  B.  .Ander- 
son of  Whitesboro.  C.  C.  Littleton  and  J.  C. 
Whaley  of  Gainesville  and  Harry  L.  Seay  and 
Walter  M.  Waskom  of  Dallas.  The  Fred  A. 
Jones  Co..  engineers  and  contractors,  Houston. 
Tex.,  have  charge  of  the  engineering  work. 

Snrvevs  are  under  way  for  the  proposed  m- 
terurban  line  from  Austin  to  Lockhart.  men- 
tioned in  our  Oct.  16  issue.  The  plans  of  the 
syndicate  are  understood  to  call  for  a  system 
of  electric  lines  to  traverse  a  part  of  the  most 
populous  portion  of  South  Texas.  From  Lock- 
hart  the  line  will  run  to  Seguin,  and  from  the 
later  place  another  line  will  be  constructed  to 
Houston,  about  200  miles,  and  to  San  Antonio, 
about  thirtv  miles.  A  branch  line  will  be  built 
from  Seguin  to  New  Braunfels,  about  lo  miles. 
The  syndicate  owns  the  water  power  rights  on 
the  Guadalupe  River,  between  New  Braunfels 
ai\d  Seguin,  and  two  hydro-electric  plants  will 
be  installed  on  that  river  at  a  cost  approxi- 
mately of  $000,001).  The  power  obtained  from 
these  "plants  will  be  used  to  operate  the  entire 
svstem  of  mterurban  lines.  J.  W.  Maxey  of 
Houston   is  chief  engineer. 

The  Houston  Electric  Co.,  David  Daly,  Man- 
ager. Houston,  has  liled  an  amendment  to  its 
charter  increasing  its  capital  stock  from  $3,- 
000  000  to  $4,000,000.  The  change  in  charter 
is  a  step  toward  bringing  about  the  $1,000,000 
worth  of  improvements  announced  some  time 
ago. 

Virginia. 

®A  connection  about  2.200  ft.  long  is  being 
built  between  the  Baltimore  &  Ohio  R.  R- 
and  the  Cumberland  Vallev  R.  R.  about  one 
mile  north   of  Winchester,  Va.     The  contract 

4»  indicates 


for  the  grading  and  masonry  has  been  let  to 
Torrington  S:   Boube. 

Vermont. 

The  Boston  &  Maine  R.  R..  A.  B.  Corlhell, 
Chief  Engineer,  Boston,  '.Mass.,  is  understnod 
to  be  planning  to  ask  the  State  Legislature 
for  a  charter  for  a  railroad  from  Montpelicr 
to  Burlington,  where  a  connection  would  be 
made  with  the  Rutland  R.  R.  At  Montpelicr 
the  line  would  connect  with  the  .Montpclier 
&  Wells  River  R.  R.,  a  Boston  &  Maine  prop- 
erty. It  is  said  that  a  tentative  survey  for 
the  new  line  has  been  made,  and  that  the 
route  in  a  general  wav  parallels  the  present 
tracks  of  the  Central  Vermont  Ry.,  which  is 
owned  by  the  Grand  Trunk  System. 
Washington. 

©Contract  for  hllin.i;  in  all  trestles  on  the 
Chicago,  Milwaukee  &  Puget  Sound  line  be- 
tween Kittitas  and  Boylston  has  been  let  to 
Henry  &  McFee. 

City  Council  of  Seattle,  Wash.,  has  author- 
ized the  Board  of  Public  Works  to  proceed 
with  the  construction  of  a  portion  of  the  mu- 
nicipal street  railway.  .\n  appropriation  of 
$300,000  was  authorized. 

A  lumber  company  operating  on  Bunker 
Creek  and  Deep  Creek,  two  miles  west  of 
Adna,  is  to  build  five  miles  of  logging  railroad. 
Harry  Syverson,  Adna,  Wash.,  is  manager. 

It  is  now  stated  that  construction  work  on 
the  extension  of  the  Spokane  &  British  Colum- 
bia Ry.  will  be  started  as  soon  as  the  Secre- 
tary of  the  Interior  approves  the  agreed  snr- 
vevs of  the  Great  Northern  and  the  Sviokane 
&  "British  Columbia  Ry.  W.  T.  Beck,  Hyde 
Block.   .Spokane,   is   President. 

The  Northern  Pacific  Rv.,  W.  L.  Darling. 
Chief  Engineer,  St.  Paul,  Minn.,  opened  bids 
Saturday  on  its  extensive  grade  separation 
work  at  Spokane,  which  will  involve  the  ex- 
penditure of  several  millions  of  dollars.  It 
was  intended  to  open  bids  on  the  work  the 
latter  part  of  October,  but  the  time  was  ex- 
tended. 

The  Washington  Electric  Co.,  recently  in- 
corporated under  the  laws  of  Oregon  for  the 
purpose  of  constructing  an  electric  line  through 
Centralia  from  Vancouver  to  Taconia.  is  re- 
ported to  have  secured  an  option  on  the  old 
.grade  and  right  of  way  of  the  T.  O.  C.  \. 
Ry.  It  is  also  reported'that  work  on  the  new 
Hne  would  begin  about  Nov.   l-"i. 

West  Virginia. 

The  Pickens  &  Welister  Springs  R.  R.  Co., 
chartered  two  weeks  ago  with  a  capital  stock 
of  $.50,000  and  offices  at  Grafton,  W.  Va.,  pro- 
poses to  build  a  line  from  Webster  Springs 
in  Webster  County  to  Pickens  in  Randolph 
Countv.  The  incorporators  include  officials 
of  the  West  Virginia  Alidland  R.  R.,  and  it 
is  probable  that  the  new  line  is  to  be  a  branch 
of  that  road.  John  T.  McGraw.  Grafton,  W. 
Va..  President  of  the  West  Virginia  Midland 
R.  R. :  Howard  W.  Schowalter,  Fairmount, 
W.  Va.,  and  James  Pickens,  Pickens,  W.  Va., 
are  among  the  incorporators. 

The  Black  Fork  R.  R.  Co.  of  Hendricks, 
W.  Va.,  has  been  chartered  with  a  capital 
stock  of  $1,000,000,  and  proi)oses  to  build  a 
line  from  Hendricks  in  Tucher  County  to 
Rowlesburg  in  Preston  County.  The  incor- 
porators are  R.  B.  Horsburgh,  David  G.  Wil- 
son, E.  M.  Bechtel,  .\.  J.  .Armstrong  and  1..  R. 
Harvey,  all  of   Philadelphia,   Pa. 

Wisconsin. 

The  Chica.go  &-  Northwestern  Ry.  has  tiled 
a  petition  with  the  Common  Council  of  Mil- 
waukee, asking  for  the  privilege  of  laying 
.ceveii  additional  spur  tracks  immediately  south 
of  the  station,  in  the  Third  ward.  This 
demand  is  said  to  be  the  beginning  of  the 
vonipany's  proposed  enlargement  of  its  ship- 
ping facilities  and  freight  house  construction 
planned  for  the  immediate  future. 

The  Superior  Steel  Plant  Traction  Co.,  Jos. 
J.  Wirtz,  President,  Superior.  Wis.,  has  ap- 
plied to  the  State  Railroad  Commission  for 
a  certificate  of  approval  for  its  proposed  line. 
It    is   stated   that  if   a    favorable   grant   is   re- 


ceived the  company  will  start  negotiations  lOr 
the  purchase  of  rolling  stock  and  other  equip- 
ment. Work  will  also  be  commenced  on  the 
roadbed  and  the  tracks  will  be  laid  before 
the  summer  of  1013  is  well  advanced. 

The  Badger  Railway  &  Light  Co.,  H.  «• 
Kamschnlte.  President.  403  Grand  Ave..  Mil- 
waukee, Wis.,  which  was  recently  granted  a 
certificate  of  necessity  for  extending  its  line 
from  Whitewater  to  Jeflferson,  Wis.,  is  re- 
ported to  have  practically  secured  all  right  ot 
way  and  it  is  believed  that  grading  work  may 
be  started  this  winter  or  spring. 
Wyoming. 

^Bids  will  be  received  until  11  a.  m.,  Nov 
25,  by  Capt.  F.  S.  .Armstrong,  Constructini; 
Quartermaster,  Fort  D.  .\.  Russell,  Wye,  for 
constructing  railroad  spur,  sidings,  scale  track, 
scale  and  scale  house. 

The  L'nion  Pacific  R.  R.  is  reported  to  be 
preparing  to  extend  its  line  from  Wamsutter. 
Wyo.,  to  Craig,  Colo.,  and  to  continue  on  to 
Provo,  Utah,  to  a  connection  with  the  San 
Pedro,  Los  .-Kngeles  &  Salt  Lake  R.  R. 
Canada. 

©Clarence  Hoard,  4ol  Pemberton  Block. 
Victoria,  B.  C,  has  the  contract  for  10  miles 
of  line  between  Union  Bay-Courtenay,  Van- 
couver Island,  on  the  Comox  Extension  of 
the  Esquimau  &  Nanaimo  Ry.  The  contract 
includes  lOO.OOo  cu.  yds.  earth  excavation, 
2,000  cu.  yds.  concrete  masonrv..  from  300  to 
1,000  ft.  brid,ges  requiring  Too.ooo  ft.  BM.  tim- 
ber trestles  and  loo  ft.  steel  span.  Mr.  Hoard 
is  also  building  seven  miles  of  standard  gage 
railroad  to  .\ew  No.  8  shaft  for  the  Canadian 
Collieries,  the  work  requiring  200,000  cu.  yds. 
earth  excavation,  1,500.000  ft.  Bm.  trestles, 
als.o  80.000  cu.  yds.  hard  pan  cut  for  yards 
at  shaft.  The  same  contractor  is  also  con- 
structing a  timber  crib  dam  three  miles  above 
Union  Bav  for  the  Canadian  Collieries.  Dam 
is  200  ft."  long  and  2i»  ft.  high,  containing 
about  1-5O.0OO  ft.   Bm.  of  12x12  cedar. 

The  Edmonton.  Dunnegan  &  British  Colum- 
bia Rv.  Co.,  with  office  at  Edmonton,  Aha.. 
has  awarded  the  contract  for  100.000  ties  to 
Bell  &  McPhee.  Contracts  for  300,000  ties 
have  now  been  awarded  and  these,  with  ties 
cut  along  the  right  of  way  by  D.  F.  McArthur, 
the  contractor,  will,  it  is  expected,  be  adequate 
for  the  lirst  120  miles  of  the  road.  Track- 
laying  will  commence  about  the  middle  of 
November,  according  to  the  plans  of  the  com- 
panv.  The  third  shipment  of  steel,  consisting 
of  -t.OOo  tons  of  rails  and  fastenings  and  bring- 
ing the  total  supply  on  hand  to  12,000  tons, 
sufficient  to  complete  the  line  from  Edmonton 
to  .\thabasca  River  bridge,  a  distance  of  120 
miles,  was  shipped  from  Fort  William  Oct.  3u. 
Frank  Cochrane.  Minister  of  Railways  and 
Canals,  Ottawa,  Ont.,  in  a  recent  address  at 
Halifax,  N.  S..  announced  the  intention  of 
the  government  to  build  new  railway  and  ocean 
terminals  nearlv  two  miles  south  of  the  pres- 
ent terminals  at  Halifax.  He  stated  that  the 
new  (locks  are  to  extend  for  1%  miles  from 
the  lumber  yard  to  Point  Pleasant  Park  and 
will  consist  of  six  piers  1.250  ft.  long  and  30ii 
ft.  in  width  with  capacity  sufficient  to  dock 
at  least  30  ships.  There  will  be  one  bulkhead 
loading  pier  2,ooo  ft.  in  length  at  which  the 
ocean  greyiiounds  will  land.  This  pier  will 
be  equipped  with  immigration  buildings,  sheds 
and  a  grain  elevator.  .-V  new  union  passenger 
station  will  he  erected  at  the  end  of  HoUis 
St..  iust  north  of  the  docks  mentioned,  which 
will  be  of  aniiile  size  and  suitable  architecture. 
The  new-  terminals  will  he  approached,  the 
Minister  went  on  to  say,  by  a  double-tracked 
railroad  which  will  branch  off  the  main  line 
at  the  Three  Mile  House  and  extend  southerly 
through  the  \o\v  divide  between  Bedford  basin 
and  the  head  of  the  northwest  arm. 

Surveys  will  probably  be  completed  this 
month  for  the  first  section  of  the  Ottawa  & 
St.  Lawrence  Electric  Ry.  This  company  pro- 
poses a  lino  from  Ottawa  to  Morrisburg,  Prcs- 
cott  and  Brockville.  witl;  branch  lines  to  other 
towns  and  villages  in  the  Ottawa  valley.  The 
present  survey  is  being  made  from  a  point 
near  Holland  Ave..  Ottawa,  the  route  crossing 


work  novf  open  for  b^ds.    ®  indicates  a  contract  let  recently. 
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the  Rideau  River  near  Mooney's  Bay,  on  past 
the  Hunt  Club,  then  straight  through  to  Met- 
-calfe,  from  there  to  Winchester,  then  to  Will- 
iamsburg and  Morrisburg.  This  part  of  the 
road  will  be  constructed  first.  When  it  is  com- 
pleted connection  will  be  made  with  Prescott 
-and  Brockville  and  a  branch  line  will  run  from 
Metcalfe  to  Kenmore  and  Russell.  It  is  stated 
that  the  necessary  money  has  been  subscribed 
and  contracts  already  drawn  up  call  for  50 
miles  of  the  road  being  built  in  a  year  from 
next  spring.  E.  E.  Malone,  Toronto,  Out.,  is 
the  engineer. 

The  Grand  Trunk  Pacific  Ry..  B.  B.  Kelliher, 


Chief  Engineer.  Winnipeg.  Man.,  will  probably 
take  up  shortly  the  construction  of  a  25-mile 
spur  to  connect  Estevan  with  its  present  line 
from  Regina. 

The  Grand  Trunk  Pacific  Ry.  is  reported  to 
have  about  completed  surveys  for  a  route  be- 
tween Regina  and  Lethbridge.  and  it  is  prob- 
able that  construction  work  will  be  started  as 
soon  as  the  weather  permits  in  the  spring. 
The  Grand  Trunk  has  engineers  now  making 
preliminary  surveys  in  the  mountains  for  a  di- 
rect line  from  Lethbridge  to  Vancouver,  to 
be  run  between  the  main  line  of  the  Canadian 
Pacific  and  the  international  boundary.     If  this 


route   is   not   feasible   the  company   will   build 
south  of  the  international  boundary. 

Mexico. 

The  Kansas  Citj'.  Mexico  &  Orient  Ry.,  W. 
W.  Colpitis,  Chief  Engineer,  Kansas  City,  Mo., 
has  made  financial  arrangements  for  recon- 
struction of  portions  of  the  line  in  Chihuahua 
which  were  destroyed  by  bands  of  rebels.  On 
the  division  between  Chihuahua  and  San  Mar- 
quez  there  were  destroj'ed  27  bridges.  .•Ml  of 
these  structures  are  to  be  replaced  as  quickly 
as  possible,  and  the  material  has  already  been 
ordered.  J.  F.  Trcvino,  Chihuahua,  Mex.,  is 
Manager  of  the  Mexico  part  of  the  system. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

4*Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  Court  of  Perry  County  Commissioners, 
Marion,  Ala.,  for  the  grading  of  about  4  miles 
of  Hamburg  Road  estimated  to  cost  $8,000. 
A  certified  check  for  $4(iii  must  be  filed  with 
each  bid.  George  C.  Scales  is  County  High- 
way Engineer. 

®State  Highway  Engineer  W.  S.  Keller, 
Montgomery,  Ala.,  has  let  tlie  contracts  for 
the  construction  of  a  state  air  road  in  Chil- 
ton County  to  J.  G.  Brown  of  Montgomery 
at  $8,000.  This  road  will  run  from  Maples- 
ville. 

®The  Board  of  Chilton  County  Commission- 
ers, Clanton,  Ala.,  has  awarded  the  contract 
for  grading  5  miles  of  road  from  Maplesville 
•eastward  toward  Clanton  to  J.  C.  Brown, 
Montgomery,   Ala.,  at  $8.ii00. 

Arizona. 

Cohise  County,  Ariz.,  will  soon  be  in  the 
market  for  a  road  machine,  a  roller  and  a 
rock  crusher.  County  Supt.  Benton,  Tomb- 
stone, Ariz.,  is  in  charge. 

.\  resolution  is  to  be  presented  to  the  City 
Council  of  Phoenix,  Ariz.,  providing  for  the 
paving  of  Central  Ave.,  from  ^Monroe  St.,  the 
present  limit  of  the  business  district,  to  West 
Moreland  PI.,  a  distance  of  about  1  mile.  F. 
-M.   Holmquist  is  City  Engineer. 

Arkansas. 

•J*Bids  will  be  rcceixcd  until  2  p.  m.,  Xov. 
T.  by  Commissioners  for  Street  Improvement 
District  No.  212,  A.  N.  De  Mers.  Chairman. 
1120  State  Bank,  Little  Rock.  Ark.,  for  pav- 
ing portions  of  West  7th,  High  an<l  Battery 
places  included  in  the  district.  E.  .\.  Kings- 
ley  is  Engineer.  A  certified  check  for  $1,000 
must  be  filed   with  each   bid. 

According  to  advices  from  Hot  Springs, 
Ark.,  it  is  planned  to  submit  to  the  Legisla- 
ture a  bill  for  an  Act  to  Create  a  Little  Rock 
and  Texarkana  Improvement  District.  The 
district  will  include  the  cities  of  Little 
T^ock  and  Texarkana,  and  towns  and  cities 
within  the  territory;  also  a  strip  of  territory 
10  miles  wide  extending  from  Little  Rock  to 
Texarkana  for  the  purpose  of  constructing  a 
highway  through  the  center  of  said  territory 
extending  from  Little  Rock  to  Texarkana. 
going  through  such  towns  and  cities  as  Ben- 
ton, Malvern,  Hope,  Prescott  and  Arkadclphia. 

California. 

•|«Bids  will  be  received  until  2  p.  ni..  Nov. 
18,  by  the  California  Highway  Commission- 
ers, 515  Forum  Bldg..  Sacramento,  Cal.,  for 
the  following  road  improvements :  San  Die- 
go County,  10.-31  miles  of  15-ft.  oiled  con- 
<:rete  road,  from  Encinitas  to  Oceanside ; 
Merced  County,  14.17  miles  of  15-ft.  oiled 
concrete  road;  Butte  County,  11.2.3  miles  of 
oiled  concrete  road  from  Lindo  channel,  1% 
miles  north  of  Chico,  to  the  north  county 
line;  San  Mateo  County,  .-215  mile  24-ft.  con- 
crete and  asphalt  rgad  from  Oak  Grove  to 
Bellevue  Drive.  Burlingame ;  San  Mateo 
County.  .3.3  miles  macadam  and  asphalt  road 
from    Redwood    City    U'l    county     line ;     Santa 


Clara  County,  12.95  miles  15-ft.  oiled  concrete 
road  from  Edenvale  to  Morgan  Hill;  Stanis- 
laus County,  .68  mile  oiled  concrete  road  in 
Ceres ;  San  Luis  Obispo  County,  0.4  miles  of 
oiled  concrete  road  from  San  Luis  Obispo  to 
San  Marguerita:  Mendocino  County,  6.88 
miles  of  grading,  surfacing  and  constructing 
culverts    from    Ridgewood    to    Willitts. 

®The  California  Road  &  Street  Improve- 
ment Co.  has  been  awarded  the  contract  for 
paving  Blackstone  Ave.,  Fresno,  Calif.,  at  a 
bid  of  $14,032.  Other  bids  received  for  the 
work  were  as  follows:  Thompson  Bros.,  $15,- 
477 ;   Ransom-Crummey  Co.,  $15.8()4.  ' 

®Thompson  Bros,  have  been  awarded  the 
contract  for  the  paving  of  Stanislaus  St.,  from 
I  to  Blackstone  St.,  Fresno,  Calif.  The  con- 
tract price  for  the  work  was  $13,972.  Other 
bids  received  for  the  work  were  as  follows : 
California  Road  &  Street  Improvement  Co., 
$14,632;   Ransom-Crummey,  $14,3U7. 

®The  City  Council  of  Monrovia,  Calif.,  has 
awarded  the  Falling  Leaf  Ave.  paving  con- 
tract to  J.  N.  Montgomery.  .-Mhambra.  Calif., 
at  $18,258.  The  work  wiil  extend  from  city 
limit  to  city  limit  and  will  include  curbs, 
gutters  and  culverts  at  the  intersections  of  all 
streets. 

®The  City  Trustees  of  Bakersfield,  Calif., 
have  awarded  15  street  paving  contracts  as 
follows :  Federal  Construction  Co. — District 
No.  3  (20th,  M  and  L.  Sts.),  $14,.557.83; 
Orange  St.,  from  H  to  Oleander,  $7,330; 
Truxtun  Ave.,  from  Chester  Ave.  to  L.  St., 
$8,-324.21:  B  St..  from  10th  to  24th,  $12,873; 
District  No.  9  (F  St.),  $7,512;  District  No.  10 
(Truxton  Ave.,  from  Chester  Ave.  to  A), 
$28,167.00.  Thompson  Bros..  Fresno. — District 
No.  4  (C  St.),  $17,342.94;  Maple  .■\ve.,  $6,- 
327.35.  Theodore  F.  White.  Los  .\ngeles — B 
St.,  from  16th  to  24th,  $6,140.40;  Truxton 
Ave.,  from  L  to  Union  .\ve.,  $26,509.32.  T. 
E.  Shafer,  Los  Angeles— 24th  St..  from  Ches- 
ter to  L.  $2,736.04;  2.5th  St.,  Chester  to  L, 
$2,731.85;  23th  St..  Chester  to  L,  $3,111.00. 
Fred  Osborn.  Fresno — District  No.  5  (17th 
and  L  Sts.).  $3,804.36;  District  No.  3  (17th  St., 
from  F  to  A),  $1,161.73. 

Property  owners  along  Fourth  St.,  between 
East  and  Monterey  Sts..  Hollister,  Calif.,  are 
in  favor  of  having  that  street  paved  the  full 
width   with   asphalt. 

The  bid  of  D.  E.  Albers,  $4,250.  for  improv- 
ing 1,893  ft.  of  roadway  on  Henley  St.,  Santa 
Rosa,  Calif.,  has  been  taken  under  advise- 
ment. 

®The  California  State  Highway  Commis- 
sion, Sacramento,  Austin  B.  Fletcher,  Chief 
Engineer,  on  Oct.  22  let  a  number  of  con- 
tracts for  work  on  the  state  highway,  includ- 
ing three  sections  of  road  in  Santa  Clara,  as 
follows:  Edenvale  to  Morgan  Hill,  3  miles, 
oiled  concrete  pavement;  Santa  Clara  route 
2,  section  .\.  part  1.  between  Palo  .-\lto  and 
Stevens  Creek  bridge,  6.4  miles,  to  City  Street 
Improvement  Co.,  San  Francisco,  $41,906; 
Santa  Clara  County,  route  2,  section  A,  part 
2,  between  Stevens  Creek  bridge  and  900  ft. 
easterly  from  the  Lawrence  station,  Saratoga 
road,  2.5  miles,  to  A.  Techert  &  Sons  Sac- 
ramento.  $30,688, 


The  Board  of  Trade,  McKittrick,  Calif.,  at 
a  meeting  held  recently  appointed  a  commit- 
tee to  inspect  the  jiroposed  route  of  the  road 
to  connect  with  the  State   Highway. 

The  Los  Angeles  County  Board  of  Super- 
visors, Los  Angeles.  Calif.,  after  inspecting 
the  road  from  Calabasas  through  Topango 
Canyon  to  Santa  Monica,  announced  its  in- 
tention to  construct  a  new  road  over  the 
route. 

.\  resolution  has  passed  its  first  reading  in 
the  City  Council  of  San  Bernardino.  Calif., 
providing  that  bids  be  asked  for  the  con- 
struction of  macadam  pavement  on  Eighth  St.. 
lietweeu  D.  St.  and  Arrowhead  .\ve.  K.  1-' 
Tuttle  is  City  Engineer. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal..  has  been  authorized  to  improve 
Sansome  St.,  from  Bush  to  Pacific  Sts.,  at  a 
cost  not  to  exceed  $-20,000 ;  California  St.. 
from  Drumm  to  Front  Sts.,  $7,000;  Kearny 
St.,  from  Sacramento  to  Clay  Sts.,  and  from 
Washington  St.  to  Columbus  .-Vvc.,  $7,000. 
and  portions  of  Mission  Ct.,  between  Cres- 
cent   Ave.    and    Marshall    St..    $18,000. 

The  California  State  Highway  Commission, 
Austin  B.  Fletcher,  Sacramento,  Chief  Engi- 
neer, will  call  for  bids  at  once  for  the  con- 
struction of  72.5  miles  of  highway  in  the  eight 
counties  of  San  Luis  Obispo,  Butte,  Santa 
Clara,  San  Diego,  Merced,  San  Mateo,  Mon- 
terey and  Mendocino. 

Florida. 

•J»Bids  will  be  received  until  Dec.  18  by 
City  Clerk,  Fernandina,  Fla.,  for  furnishing 
material  and  laying  approximately  11.000  sq. 
yds.  of  vitrified  brick  pavement  im  Center  St. 

•J*Bids  will  be  received  until  Nov.  12  by 
Conmiissioners  of  Pasco  County,  San  .\nto- 
nio,  Fla.,  for  the  construction  of  1  mile  of 
-sand  and  clay  road.  Allan  Pearce  is  Engi- 
neer  in   charge. 

•{•Bids  will  be  received  until  Nov.  28  by 
City  Council.  Ocala,  Marion  County.  Fla!, 
for  paving  with  vitrified  brick  that  portion  of 
Fort  King  .\ve.  beginning  with  the  intersec- 
tion of  said  avenue,  on  the  west  side  of  Main 
St..  thence  running  west  to  Orange  St..  a  (lis- 
tance  of  528  ft.,  and  containing  approximately 
1.636  sq.  yds.;  also  that  portion  of  South  or 
Exposition  St.  beginning  at  its  intersection 
with  the  east  side  of  Orange  St.,  thence  west 
495  ft.  to  Pond  St.,  and  containing  approxi- 
mately 2.900  sq.  yds.;  said  bids  to  be  made 
in  accordance  with  specifications  for  such  pav- 
ing now  on  file  at  the  City  Clerk's  office  in 
Ocala,  Florida.  J.  D.  Robertson,  Mayor;  R. 
R.  Carroll,  President  City  Council;  H.  C. 
Sistrunk,  City  Clerk. 

Mayor  D.  M.  Lowry,  Tallahassee,  Fla.,  has 
recommended  that  the  city  purchase  for  road 
improvement  work  a  45-h.p.  gasoline  traction 
engine  (roller  wheels  of  about  15  tons  extra 
weight),  three  road  scrapers,  one  fi-horse  plow 
and  three  to  five  dump-carts  with  levers. 

The  Good  Roads  Committee  of  the  Jackson- 
ville. Fla.,  Board  of  Trade  has  adopted  a  res- 
olution providing  that  the  Board  of  Duval 
County  Commissioners  complete  the  trunk 
line  roads  between  Jacksonville  and  the  coun- 
ty line  before  the  end  of  the  vear. 


»J«  indicates  work  novf  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Illinois. 

^Bids  will  be  received  until  7  p.  in..  Nov. 
i:!.  by  W.  H.  Malone,  President,  Board  of 
Local  Improvements,  Park  Ridge.  Ill,  for 
three  contracts,  as  follows ;  For  the  construc- 
•tion  of  5,518  sq.  yds.  of  i>-in.  limestone  road 
l)onded  with  gravel;  15,009  sq.  yds.  of  10-in. 
hniestone  road  top  course  bonded  with 
asphaltic  cement;  2,836  sq.  yds.  of  10-in.  lime- 
.■^tone  road  top  course  bonded  with  asphaltic 
■cement.  Specifications  mav  be  seen  at 
Room  43,  No.  138  North  La  Salle  St.,  Chicago, 
111.  or  at  the  office  of  W.  Al.  Dewev,  Secre- 
tary, Park  Ridge,  111. 

4*Bids  will  be  received  until  7  p.  m..  Nov. 
13,  by  W.  H.  Malone,  President,  Board  of  Lo- 
cal Improvements,  Park  Ridge,  III,  for  two 
sidewalk  contracts  as  follows :  The  construc- 
tion of  5,888  lin.  ft.  of  5-ft.  wide  cement  con- 
crete sidewalk;  7,084  lin.  ft.  of  5-ft.  wide 
•cement  concrete  sidewalk.  Specifications  may 
be  seen  at  Room  43,  138  N.  La  Salle  St..  Chi- 
cago, III,  or  at  the  office  of  W.  M.  Dewev, 
Secretary  of  the  Board. 

+Bids  will  be  received  until  '2  p.  m.,  Nov. 
iK  by  Highway  Commissioners,  Somonank,  III. 
for  the  construction  of  a  rock  road  easterly 
and  northeasterly  from  the  village,  also  the 
liiglnvay  known  as  the  County  Line  Road  ex- 
tending west  from  Somonank,  for  one  mile. 
<;..  W.  Faltz  is  Town  Clerk. 
^  The  South  Park  Commission,  57th  St.  and 
Cottage  Grove  Ave..  Chicago.  III.  can  use 
b'.OOO  cu.  yds.  of  filling  at  Wentworth  and 
2Gth   St.,   Chicago. 

The  City  Council  of  Joliet,  III,  has  passed 
an  ordinance  providing  for  the  construction 
of  sidewalks  in  Osgood  St..  from  Sherman  to 
Chicago  St.,  estimated  to  cost  about  $2,260. 
H.  A.  Stevens  is  City  Engineer.  Matt  Ber- 
scheidt  is  City   Clerk. 

A  joint  committee  of  the  Board  of  Trade 
and  the  Automobile  Association  of  Alton,  111., 
has  visited  the  cities  of  Carlinville,  Brighton, 
Granite  City,  Firard,  Virden  and  Springfield 
in  an  effort  to  secure  their  co-operation  in  se- 
curing the  construction  of  a  state  highway 
through  those  places. 

At  a  special  meeting  of  the  City  Council  of 
Bushnell,  III,  it  was  decided  to  extend  the 
hard  road  south  from  the  Martin  Schultze 
residence  on  Sperry  St.,  to  Trmnan's  farm. 
W.  H.  Whittleseg  is  City  Engineer. 

The  City  Council  of  Bloomington,  111,  has 
instructed  Elmer  Folsom.  City  Engineer,  to 
prepare  plans  and  estimates  for  paving  the 
alley  bounded  by  East.  Prairie.  Front  and 
Washington   Sts. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Nov. 
16,  by  Board  of  Henry  County  Connnission- 
ers.  New  Castle,  Ind.,  for  the  construction  of 
a  gravel  road  in  said  county  from  Lewisville 
to  Iron  Bridge  over  New  Castle  and  Lewis- 
ville Pike.     P.  H.  Wolfard  is  County  Auditor. 

4*Bids  will  be  received  until  Nov.  11,  by 
Commissioners  of  Bartholomew  and  Decatur 
Counties,  Columbus,  Ind.,  for  the  construction 
of  a  gravel  road  on  line  between  said  coun- 
ties. P.  J.  Sater  is  Bartholomew  County  Au- 
ditor and  L.  W.  Sands  is  Decatur  County 
Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  Nov. 
13,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Tecumseh  St., 
from  the  north  curb  line  of  Tenth  St.  to  the 
south  sidewalk  of  12th  St.,  by  grading  and 
paving  the   sidewalks. 

•J^Bids  will  be  received  until  10  a.  m..  Nov. 
13,  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  improvement  of  'labor  St.,  from 
the  east  property  line  of  Shelby  St.  to  the  west 
property  line  of  State  Ave.,  by  gradin,g,  grav- 
eling and   rolling  the  roadway. 

®The  Tipton  and  Clinton  County  Boards  of 
Commissioners,  at  a  meeting  held  at  Tipton, 
Ind.,  recently  awarded  the  contract  for  the 
construction  of  a  gravel  road  to  J.  W.  Stevens 
at  $7,681. 

©The  Board  of  Public  Works,  New  .Mbany, 
Ind.,  has  awarded  to  William  II.  Ncwhouse, 
New    Albany,    Ind.,    the    contract    for    paving 


with  vitririetl  brick  the  east  side  of  Vincennes 
St.,  from  Main  St.  to  the  approach  of  the  Ken- 
tucky-Indiana Bridge. 

®Wni.  E.  Bait  of  Cyclone,  Ind.,  has  been 
awarded  the  contract  by  the  Commissioners 
of  Clinton  and  Bonne  Counties,  Frankfort, 
Ind.,  for  the  construction  of  a  gravel  road 
on  the  line  between  said  counties,  at  $5,;)43. 
Bids  were  opened  Oct.  26  by  C.  F.  Cromwell, 
.'\uditor  of   Clinton  County. 

No  bids  were  received  on  Oct.  28  by  the 
Board  of  Johnson  County  Commissioners, 
Franklin,  Ind..  for  the  construction  of  a 
gravel  road  bv  widening  and  fencing  the  fill 
on  Sugar  Creek  road  at  .Sugar  Creek  bridge. 
H.  L.   Knox  is  County  .\uditor. 

A  hearing  was  held  Nov.  4  by  Board  of 
Tippecanoe  County  Commissioners,  Lafayette, 
Ind.,  on  the  petition  of  C.  R.  Hambidge,  et 
al,  for  the  construction  of  a  road  in  Shelby 
Township.     G.  W.   Baxter  is  County  Auditor. 

A  bearing  was  held  Nov.  4  by  the  Board  of 
Putnam  County  Commissioners,  Greencastlc, 
Ind.,  on  the  petition  of  S.  W.  Ader,  et  al,  for 
the  improvement  of  a  public  highway  on  the 
Jackson-Floyd  Township   line. 

A  hearing  will  be  held  Nov.  9,  by  Julian  'l. 
Miller,  County  Auditor,  Floyd  County,  at  New 
Albany,  Ind.,  on  the  petition  for  the  improve- 
ment of  the  Charlestown  Road  under  the  new 
3-mile  road  law.  The  road  as  proposed  would 
have  a  15-ft.  roadway  consisting  of  7  ins.  of 
broken   rock,   binder  and   screening  surface. 

Iowa. 

4«Bids  will  be  received  until  1  p.  m.,  Nov. 
12fi  by  Palo  .■Mto  County  Board  of  Su- 
pervisors, at  the  office  of  J.  R.  Martin, 
County  .\uditor,  Enunetsburg,  la.,  for  hauling 
gravel  for  the  purpose  of  graveling  the  auto- 
mobile roads  at  places  designated  by  Board  of 
Siipervisors. 

®The  Board  of  Scott  County  Supervisors, 
Davenport,  la.,  has  awarded  the  contract  for 
the  construction  of  a  macadam  roadway  on 
the  Telegraph  Road  in  Rockingham  Townshiii 
to  John  Fey,  at  $1,687. 

The  Grand  View  Boosters'  League,  Des 
Moines,  la.,  is  strongly  agitating  the  immedi- 
ate paving  of  East  Ninth  St.  Grading  on  the 
thoroughfare  has  already  been  completed. 

The  City  Council  of  Fort  Madison,  la.,  re- 
cently held  a  hearing  on  the  proposition  to 
pave  Front,  Des  Moines  and  Occidental  Sts.  It 
is  believed  that  brick  or  concrete  will  be  used 
for  the  improvement.     A.  S.  Gaylard  is  Clerk. 

The  Jackson  County  Commissioners,  Maquo- 
keto,  la.,  have  granted  the  petition  for  the 
construction  of  a  new  road  from  Springbrook 
to  Bellevue. 

Support  of  the  property  owners  along  the 
route  of  the  proposed  Fort  Dodge-Spirit  Lake 
macadamized  road  as  far  as  Rolfe  has  been 
secured,  and  it  is  believed  that  no  serious  trou- 
ble will  be  experienced  in  having  the  road 
built.  F.  J.  Tishenbanner,  Gilmore  City,  la., 
is  interested  in  the  project. 

.\ccording  to  the  estimate  of  City  Engineer 
K.  C.  Kastberg,  Boone,  la.,  the  improvement 
of  12th  St.,  from  Marion  St.  west  to  the  Smil- 
ley  coal  mine,  will  cost  approximately  $1,300. 

Kansas. 

•J«Bids  will  be  received  until  Nov.  22.  by 
Board  of  County  Commissioners.  Topeka, 
Kan.,  for  paving  the  road  from  Walker's  cor- 
ner, at  the  northeast  corner  of  Gage  Park,  to 
the  entrance  of  the  brick  yards  near  the  river 
west  of  Topeka.  Bids  will  be  asked  for  a 
two-course  brick  pavement,  18  ft.  wide,  and 
also  for  a  concrete  material  pavement,  18  ft. 
wide. 

®The  City  Council  of  Pittsburg.  Kans.,  has 
let  tlie  contract  for  the  macailamizin.g  of 
Fast  Fourth  St.,  8  ins.  thick  and  20  ft.  wide, 
to  Thogmartin  &  Gardiner  of  Fort  Scott, 
Kans.,  at  $1.65  per  lin.  ft.,  excavation  at  $0.35 
per  cu.  yd.  The  same  company  also  secured 
the  contract  for  macadamizing  East  Seventh 
St.,  8  ins.  thick  and  18  ft.  wide,  at  $1.41  per 
lin.   ft.     L.  E.  Curfman  is  Citv  Engineer. 

The  Board  of  Commissioners.  Kansas  City, 
Kan.,  has  adopted  a  resolution  declaring  it 
neccssar,\'    to    curb   and    to    pave    Ridge    .\\e.. 


from  luth  to  Uth  St..  with  a  6-in.  concrete 
pavement  26  ft.  wide.  G.  B.  Little  is  Citv 
Clerk. 

.*\.  resolution  has  been  adopted  by  the  Board 
of  City  Commissioners,  Kansas  City,  Kan- 
providing  that  East  and  West  .\llcy  in  Block 
39.  Third  .\ddition,  be  graded  for  its  full 
width  from  29th  to  .".nth  St.  G.  B.  Little  is 
City  Clerk. 

Louisiana. 

®City  Engineer  W.  J.  Hardee,  New  Orleans. 
La.,  has  recommended  that  the  contract  for 
surfacing  Fontainbleu  Drive  with  gravel  be 
awarded  to  the  Ette  Contracting  Co.,  at  $9,309. 
Other  bids  submitted  for  the  work  were  as 
follows:  C.  Hyland  &  Co.,  $9,3.35;  Bancroft 
&  Ross.  $10,630;  'i'liomas  Eagan.  $10,795: 
Grasser  Contracting  Company.  $12.197..50:  W 
J.   Commcrford,   $2o.liiii. 

Maryland. 

•J«Bids  will  be  received  until  noon,  Nov.  12. 
by  State  Roads  Commission,  'iM  N.  Howard 
St.,  Baltimore,  Md.,  for  the  construction  of 
two  sections  of  highway  aggregating  about 
4.26  miles.  Dorchester  County — One  section 
along  the  road  from  Vienna  to  Big  Mill,  about 
1.44  miles  in  length  (macadam).  Worcester 
County — One  section  along  the  road  from  Po- 
comoke  toward  Sn()w  Hill,  about  3.26  miles  in 
length  (macadam).  .\  certified  check  for  $300 
nmst  be  filed  with  each  bid.  W.  L.  Marcy  is 
Secretary  of  the  Commission. 

•|*Bids  will  be  received  until  noon.  Nov.  12, 
by  Talbot  County  Connnissioners,  for  build- 
in.g  a  section  of  state  aid  highway  in 
'Talbot  Coimty,  upon  or  along  the  MiU-.; 
River  road  I)etween  .Miles  River  and  I'nion- 
ville,  for  a  distance  of  about  l.iMi  miles.  .Ml 
bids  must  be  made  upon  blank  forms  to  be 
obtained  of  the  State  Roads  Commission  at  its 
office.  534  North  Howard  St.,  Baltimore.  Md.. 
must  give  the  prices  proposed,  both  in  writing 
and  in  figures,  and  nuist  be  signed  by  the  bid- 
der, with  his  address.  Each  bid  is  to  be  ac- 
companied by  a  certified  check  for  $200.  pay- 
able to  the  County  Commissioners  of  Talbot 
County,  said  check  to  be  returned  to  the  bidder 
unless  he  fails  to  execute  the  contract  should 
it  be  awarded  to  him.  Plans  can  be  seen  and 
forms  of  specification  and  contract  may  be 
obtained  at  the  office  of  the  State  Roads  Com- 
mission, Baltimore,  Md.  Joseph  B.  Harring- 
ton is  Clerk. 

®The  Board  of  .Awards  of  Baltimore.  Md.. 
on  Oct.  28  awarded  additional  contracts  for 
paving,  as  follows :  Standard  Contracting 
Co. — Bethel  St.,  from  Lancaster  to  Pratt : 
McMechen  St.,  from  McCulloh  to  Park  .Ave.. 
and  Brentwood  .'\ve.,  from  Biddle  to  Pres- 
ton, with  vitrified  blocks,  and  High  St.,  from 
Front  St.  to  the  Fallsway.  with  granite  blocks. 
Total  amount  of  the  bid,  $30,215.  To  the 
I^lbert  Paving  and  Construction  Co. — Ches- 
ter St.,  from  Lombard  to  Pratt ;  Collington 
.Vve.,  from  Baltimore  to  Pratt :  Lombard  St., 
from  Chester  to  Washington,  and  .Madison 
St..  from  Charles  t<i  Cathedral.  Bituminous 
concrete  will  be  laid  on  these  streets  at  the 
total   cost   of  $14,778. 

Michigan. 

1  he  Shiawassee  CouiU\'  Supervisors,  Co- 
runna,  Mich.,  have  appropriated  $30.i"i0  to 
be  used  in  improving  the  county  roads  next 
year. 

The  Ontonagon  County  Board  of  Super 
visors,  at  a  meeting  held  at  Ontonagon.  Mich., 
made  an  appropriation  to  cover  the  cost  of 
completing  the  macadam  road  from  that  city 
to  Green.  It  is  rumored  that  Carp  Lake  Town- 
ship has  tlecided  to  extend  the  road  from 
Green  to  White  Pine,  making  it  a  total  length 
of  about  6  miles. 

.'\  resolution  has  been  passed  by  the  Oak- 
land County  Board  of  Supervisors.  Pontiac. 
Mich,,  providing  for  the  submission  of  the 
county  roads  system  to  the  voters  at  the  elec- 
tion to  be  held  in  .\pril.  1913. 

Ihe  Dix  .\ve.  Improvement  -Association. 
Detroit,  Mich.,  is  urging  the  Board  of  Wayne 
County  Supervisors  to  pave  Dix  .Vve.  between 
the  city  limits  and   Dearborn  Road. 


•J*  indicates  work  now  open  for  b"ds.     ®  indicates  a  contract  let  recently. 
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The  Shiawassee  County  Board  of  Super- 
visors, Coruniia.  Mich.,  lias  made  an  appro- 
priation of  $30,000  for  the  improvement  of 
county  roads  during  1913. 

A  rcsohttion  has  been  introduced  before  tht 
Wexford  County  Supervisors.  Cadillac,  Mich.. 
relative  to  the  construction  of  a  macadamized 
state  road  from  Grand  Rapids  to  ^Mackinaw 
City. 

The  Eaton  Countv  Board  of  Supervisors 
Charlotte,  JMich.,  has  authorized  the  County 
Good  Roads  Commission  to  spend  $30,000  for 
the  construction  of  16  miles  of  roads. 

The  Board  of  Macomb  County  Supervisors, 
Mt.  Clemens,  Mich.,  has  authorized  the  Good 
Roads  Commission  to  spend  $o4.000  for  tlv 
construction  of  roads.  The  work  will  be 
started  early  in  the  Spring  and  every  road  en- 
tering the  county  seat  will  be  improved. 

At  a  general  election  ne.xt  Sprmg,  accord- 
ing to  information  received  from  St.  Joseph. 
Mich.,  it  is  planned  to  submit  to  the  voters  of 
Berrien  County  a  proposition  to  bond  the 
countv  for  $-500,000  to  construct  good  roads. 

The  Allegan  County  Board  of  Supervisors, 
Allegan,  Mich.,  has  decided  to  submit  to  the 
voters  at  the  Spring  election  the  proposition 
to  adopt  a  county  system  of  road  Iniildiug. 

Minnesota. 

The  State  Highway  Commission.  St.  Paul. 
Mimi.,  recently  met  to  consider  a  number  of 
itnportant  road  matters,  among  them  being 
the  construction  of  main  trunk  roads  in 
Northern  Minnesota  and  the  completion  of 
concrete  roads  now  under  construction  in 
Winona  County. 

At  the  election  held  Nov.  -"i,  the  State  of 
Minnesta  voted  on  the  proposition  to  amend 
the  state  constitution  whereby  a  tax  of  1  mill 
may  be  levied  instead  of  %-mill  for  the 
improvement  of  state  highways,  including 
bridges. 

Missouri. 

President  J.  M.  b)wc  of  the  Old  Trails' 
Association.  Kansas  City,  Mo.,  is  preparing  a 
resolution  to  be  presented  to  the  State  Legis- 
lature calling  a  special  election  to  vote  on  the 
issuance  of  bonds  to  the  amount  of  $50,000,- 
000  for  road  improvements  in  the  state  of 
Missouri. 

The  citizens  of  Center  Township,  Vernon 
County,  Mo.,  on  Oct.  ■-'!)  vt)ted  the  issuance 
of  bonds  to  the  amount  of  $-JO,(lOO  for  the 
building  of  rock  roads.  The  road  to  be  built 
is  part  of  the  Kansas  City-Joplin  automobile 
highway.  The  city  of  Nevada  is  located  in 
Center   Township. 

The  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  at  its  meeting  Oct.  ^2,  set  Nov.  22 
as  the  date  for  pnljlic  hearings  on  about  25 
proposed  street  and  alley  openings.  Maxime 
Reber  is  City  Engineer. 

The  City  Council  of  Kansas  City,  Mo., 
Louis  R.  Ash,  City  Engineer,  has  been  asked 
by  the  Council  Committee  to  ratify  the  ordi- 
nance providing  for  a  bond  issue  of  $2,850,000 
for  improvements.  The  proposed  work  will 
include,  among  other  things,  $250,000  for 
Swope  Park,  $250,000  for  improvement  of 
parks  and  playgrounds,  and  $200,000  to  grade 
down  the   Union  Station   Park. 

New  York. 

^tRids  will  be  received  until  3  p.  m.,  Nov. 
14,  by  Park  Board,  5th  Ave.  and  (Uth  St., 
New  York  City,  for  constructing  gravel 
walks,  tennis  courts,  furnishing  and  erecting 
wrought  iron  picket  fence  and  other  inci- 
dental work  in  connection  with  the  improve- 
ment of  Highland  Park,  Borough  of  Manhat- 
tan. The  amount  of  securitv  required  of  a 
bidder  is  $10,000. 

4»Bids  will  be  received  until  11  a.  m.,  Nov. 
21,  by  Board  of  Chosen  Freeholders,  Hunter- 
don County,  New  Jersey,  Flemington,  N.  J., 
for  building  the  following  improved  roads  in 
said  county  :  1 — Flemington-Frenchtown 
Road.  First  section.  Length,  32.031  ft.  or 
6.067  miles.  Excavation.  41,842  cu.  yds.  Bids 
will  be  asked  for  a  waterbound  macadam 
road  with  bitumincus  surface  and  for  a  pene- 


tration road.  2— Lambertvillo-County  Line 
Road.  Length,  5,080  ft.  or  .0112  miles.  Ex- 
cavation, 7,1121  cu.  yds.  Rids  will  be  asked  for 
a  waterbound  macadam  road  with  bituminous 
surface  and  for  a  road  with  concrete  founda- 
tion Specifications  may  be  obtained  and  plans 
are  on  tile  at  office  of  Grant  DavKS,  County 
Engineer,  and  at  office  of  H.  L.  Stout,  Coiintv 
Sohcitor.  Flemington,  N.  J.  A  certihed  check 
for  $1,1100,  payable  to  the  Director  of  the 
Board,  must  accompany  each  bid.  A.  \\. 
Muirhead,  Director. 

^Bids  will  be  received  until  11  a.  m  Nov. 
11,  by  Road  Committee.  Camden,  N.  J.,  for 
•mproving  three  roads  in  Camden  County, 
known  as  the  Blackwood  Pike  from  Camden 
City  to  Bellniawr;  the  road  from  Blackwood 
to  'Clementoii;  the  road  from  Haddon  Ave. 
to  White  Horse  Pike,  known  as  Cuthbert 
Road,  in  accordance  with  the  plans  and  spec- 
ifications on  file  with  the  State  Road  Depart- 
ment at  Trenton,  N.  J.;  also  with  Fred  \\ . 
George,  Clerk  of  the  Board  of  Chosen  Free- 
holders, Court  House.  Camden.  N.  J.  John 
Prentice,  Director;  J.  J.  Albertson,  County 
F'ngineer. 

®The  New  York  State  Railroad  Commis- 
sion, Albany,  N.  Y.,  on  Oct.  31  awarded  the 
contract  for  the  construction  of  the  Smith- 
town,  Port  Jefferson  Road,  11  miles,  to  the 
Standard  Bithulithic  Co.,  of  New  York  City, 
at  $222,734.  This  road  traverses  the  north 
shore  of  Long  Island  and  connects  highways 
leading  into  New  York.  Charles  B.  Platte 
of  Port  Teffcrson.  N.  ^■.,  secured  the  con- 
tract to  improve  the  Bay  Shore- Brookhaven 
road  at  $240,.5li().  This  road  follows  the 
south  shore  of  the  island  for  nearly  13  miles. 

®State  Road  Commissioner  Edwin  A. 
Stevens.  Trenton,  N.  J.,  has  awarded  the  con- 
tract for  the  making  of  repairs  to  the  Turn- 
pike road,  Hudson  County,  to  William  Van 
Kuren  Co.,  of  Jersey  City,  N.  J.,  at  $6,400. 

Owing  to  a  legal  technicality  having  arisen 
the  Board  of  Commissioners  of  Ridgewood, 
N.  J.,  will  readvertise  for  bids  for  the  con- 
struction of  brick  pavement  on  W.  Ridge- 
wood Ave.,  in  the  village  of  Ridgewood.  F. 
W  Simonds  is  Engineer.  Wilbur  Morris  is 
Clerk. 

The  low  bids  received  by  the  Board  of  Con- 
tract &  Supply,  Syracuse,  N.  Y..  for  streei 
grading  are  as  follows :  Grading  Hamilton 
St.,  from  Milton  Ave.  to  Myrtle  St.,  F.  S. 
Sposato,  $1,431  ;  grading  Schuyler  St.,  from 
Milton  Ave.  to  Myrtle  St..  Antonio  Mondo, 
$1,421. 

The  Board  of  Estimate,  New  York  City, 
has  set  Nov.  14  as  the  date  for  a  public  hear- 
ing on  the  proposed  new  street  system  in  the 
territory  bounded  by  Main  St.,  Jackson  Ave.. 
Whitcstone  Ave..  Rayside  Ave.,  Brewster 
Ave.,  Mitchell  Ave.,  Crawford  PI.,  Alice  St., 
Parsons  Ave.,  Jackson  .^ve.,,  Bowne  Ave.  and 
Burcker  St.,  in  the  Borough  of  Queens.  Jo- 
seph Haag.  277  Broadway,  is  Secretary  of  the 
Board; 

The  Jamaica,  N.  Y.,  Local  Board  at  a  meet- 
ing recently  held,  adopted  the  following  pe- 
titions ;  Petition  to  change  the  line  of  Beaver 
St.  between  Church  and  Prospect  Sts.  Peti- 
tion for  regulating  and  grading  the  sidewalk 
spaces  and  laying  sidewalks  on  westerly  side 
of  Springfield  Road,  from  Hempstead  and 
Jamaica  Turnpike  to  a  point  opposite  Preston 
Ave.  Petition  for  regulating  and  grading 
sidewalk  spaces  on  westerly  side  of  Creed 
Ave.,  from  Carey  St.  to  Hempstead  and  Ja- 
maica  Plank   Road. 

North  Dakota. 

®The  City  of  Minot.  N.  Dak.,  has  awarded 
the  contract  for  grading  Harrison  Ave.,  from 
Ward  St.  to  North  Seventh  .A.ve.,  to  Benja- 
min McDonald,  at  $11,215. 

A  committee  including  T.  R.  Atlanson,  City 
Engineer,  has  been  appointed  by  the  City 
Council  of  Bismarck,  N.  Dak.,  to  confer  with 
J.  J.  Jackman  on  his  proposition  for  furnish- 
ing the  entire  right-of-w;iy  for  a  road  from 
the  city  limits  on  Ave.  B  through  to  the  In- 
dian School. 


Ohio. 

^Bids  will  be  received  until  10  a.  m..  Nov. 
13,  bv  Board  of  Stark  County  Commission- 
ers, Canton.  C,  for  furnishing  all  labor  and 
material  necessary  for  the  construction  of  the 
West  Elv  St.  and  Harrisburg  Road  improve- 
ment in "  Lexington  Township,  in  accordance 
with  the  plans  and  specifications  on  file  in 
the  office  of  the  County  Auditor  of  Stark 
County.  Length  of  road  is  about  0.57  of  a 
mile  and  the  estimated  quantities  are  as  fol- 
lows: 3.2.50  cu.  yds.  grading;  .5,921  lin.  ft.  of 
stone  or  concrete  curb ;  5,317  sq.  yds.  of  4-in. 
concrete  base;  5.317  sq.  yds.  of  4-in.  brick 
pavement;  247  lin.  ft.  of  6-in.  sewer  pipe  re- 
laid;  5  trees  to  destroy.  Each  bid  must  be 
accompanied  by  certified  check  in  the  sum  of 
$•500,  payable  to  Stark  County  Commissioners, 
for  the  use  of  Stark  County.  J.  H.  McCon- 
nell   is  County  .Auditor. 

•I«Bids  will  be  received  until  noon,  Nov.  22. 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  lengthening  culvert 
and  macadamizing  over  the  new  fill  on  ihc 
Toph  Road  north  of  Harrison  Pike  in  White- 
water Township.  -\  certified  check  for  $.511(1 
must  be  filed  with  each  bid.  Albert  Rcinhardt 
is  Clerk. 

^■Bids  will  be  received  at  the  oflice  of  the 
State  Highway  Commissioner,  at  Columbus. 
Ohio,  until  lo']).  m.  Nov.  15,  for  grading  and 
paving  with  waterbound  macadam  the  Kil- 
bourne  Road.  State  Highway  "B"  Pet.  No. 
641  in  Eden  Township.  Seneca  County.  Length 
5.280  ft.,  or  1  mile ;  width  of  pavement,  10  ft. 
Estimated  cost  of  construction,  $4,785.72.  .\ 
draft  or  certified  check  for  $300  shall  be  de- 
posited with  each  bid.  The  successful  bidder 
will  be  required  to  give  bond  for  an  amount 
eeiual  to  the  contract  jirice.  Date  set  for  com- 
pletion. .Aug.  1.  1913.  Plans  and  specifications 
are  on  file  in  the  office  of  the  Township  Trus- 
tees and  the  State  Highway  Department.  The 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  R. 
Marker,  Coiumbus,  O..  is  State  HighwayCom- 
missioner. 

•J«Bids  will  be  received  until  noon,  Nov.  29. 
by  Board  of  Hamilton  County  Commission- 
ers. Cincinnati.  O..  for  the  construction  of  im- 
provements, under  Specifications  No.  401,  t" 
the  Deerfield  Road  from  Madisonville  Pike  to 
the  half-section  line  of  Section  17.  Columbia 
Township.  .\  certified  check  for  $2,000  must 
be  filed  with  each  bid.  Albert  Reinhardl  is 
Clerk  of  the  Hoard. 

4>'Rids  will  be  received  until  Nov.  12  by 
S.  A.  Kinnear,  Director  of  Public  Service, 
Columbus,  O..  for  paving  and  laying  water 
service  pipe  in  Harris.  Ogden  and  Warren 
Aves.  Bids  will  be  taken  on  asphalt  and 
brick. 

®The  contract  for  paving  Overton  St.,  from 
Sixth  to  Ninth  St..  Newport,  C,  has  been 
awarded  to  Henkie  &  Sullivan,  at  $14,.50O. 
Work  will  be  started  immediately. 

®Baumgartner  &  .Mellen,  Grove  City,  O., 
have  been  awarded  the  contract  by  the  Board 
of  F>anklin  County  Commissioners,  Colum- 
bus, O.,  for  constructing  a  culvert  and  J'.p- 
proaches  on  the  Kilbourne  road,  just  south 
of  the  Lockbourne,  Hamilton  Township,  at 
$2,313.  Bids  were  opened  Oct.  25  by  V.  M. 
Sayre,   County   .Auditor. 

®James  Malarky  of  Norwood.  O.,  has 
been  awarded  the  contract  by  the  Board  of 
Hamilton  County  Commissioners,  Cincinnati. 
O.,  for  repairs  on  Springfield  pike  between 
Wyoming  and  Glendale  in  Spring  ield  Town- 
shm,  at  '^MdS.     Bids  were  opened  Oct.  26. 

®Rolla  M.  Myers  of  Attica,  O..  has  been 
awarded  the  contract  by  James  R.  Marker, 
State  Highway  Commissioner,  Columbus,  O.. 
for  grading  and  paving  with  a  waterbound 
macadam  the  Bucvrus  &  Gallon  road,  Polk 
Township,  Crawford  County,  at  $14..500.  Tltt- 
road  is  (i,o5ii  ft.  long  and  12  ft.  wide.  Bids 
were  opened  Nov.  1. 

®Brady,  O'Connell  &  Malloy  of  Marion.  O., 
have  been  awarded  the  contract  by  State 
Highway  Commissioner  James  R.  Marker, 
Columbus,  O.,  for  grading  and  paving  with 
a  l)ituminous  macadam  the  Marion  and  Dcla- 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ware  road.  Pleasant  Township.  Marion  Coun- 
ty, at  $8,7<)<).  The  road  is  8,430  ft.  long  an<I 
14  tt.  wide.     Bids  were  opened  Nov.  1. 

1  ®'\  '^.-  ^"^'^'  •-'"'""  ^^"^  Bldg.,  Colum- 
bus, a,  has  been  awarded  the  contract  by  the 
Board  of  Franklin  County  Conimissinncrs, 
Columbus,  for  ^.radin.g  and  paving  Clcvi'Iand 
Ave.  road  from  the  north  corporation  line  of 
Colnmhus  to  the  north  corporation  line  of 
Lmden  Heights,  at  $14,010.  Bids  were  opened 
Oct.  2-j. 

®The  Elyria  Construction  Co..  Elyria  l!lli., 
Broad  St..  Elyria,  O.,  has  been  awarded  the 
contract  |'y  Frank  R.  Fauver.  41-.  Masonic 
Temple  Bldg..  Secy.  Road  District  No  1 
Lorani  County,  Elyria,  O.,  for '  the  improve- 
ment of  the  Starkey  road  in  Elyria  Township 
from  Lake  Ave.  south  to  the  L.  &  W  V  rail- 
road tracks,  a  distance  of  1,050  ft.,  at  $1  847 
Bids   were  opened   Oct.  23. 

®C.  W.  Ryan  of  Maumee,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Cnuntv 
Commissioners,  Napoleon,  O.,  C.  C.  Mecki- 
.son.  Auditor,  for  the  construction  of  Road 
Improvement  No.  12.">,  Napoleon  and  Flat- 
rock  Townships,  at  $14,r,67.  Bids  were 
opened  Oct.  26. 

®VVm.  F.  Payne  of  Springfield.  O.,  has  been 
awarded  the  contract  bv  State  Highwav  Com- 
inissinner  James  R.  Marker.  Columbus,  O., 
for  grading  and  paving  with  a  waterbound 
macadam  the  Springfield  and  Urmana  road 
m  Moorheld  Township,  Clark  Countv.  at  $(i - 
028.  The  road  is  5,280  ft.  long  aiid  1(1  ft. 
wide.      Bids  were   opened   Nov.   1. 

©Graham  &  Kinnear  of  Columbus.  O..  have 
been  awarded  the  contract  bv  State  Highway 
Commissioner  James  R.  Marker.  Columbus, 
for  grading  and  paving  with  a  concentrated' 
sulphite  liquor  treated  slag  macadam  the 
Wauseon  Delta  road,  in  Clinton  Township 
Fulton  County,  at  $7,125.  The  road  is  5.371 
tt.  long  and  12  ft.  wide.  Bids  were  opened 
Nov.    1. 

®.\llen  Kissinger  has  been  awarded  the 
ciJiitract  by  F.  .\.  Zimmerman.  Director  of 
Public  Service,  Norwood,  O..  for  the  con- 
struction of  an  artificial  stone  sidewalk  nn 
the  south  side  of  Highland  Ave.,  from  Ash 
to  Beech  St..  and  on  north  side  of  Flighlaiid 
Aye.,  from  C.  L.  &  N.  Ry.,  2,100  ft.,  easterly. 
Bids  were  opened   Oct.  25. 

No  contract  was  awarded  Nov.  1  by  State 
Highway  Commissioner  James  R.  Marker, 
Columbus.  O..  for  grading  and  paving  with 
brick  for  medium  traffic  the  Woodsfield 
Northern  road.  Center  Township,  Monroe 
County.  The  road  is  4.51(3  ft.  long  and  12  ft. 
wide.     The  estimated  cost  is  $14,911. 

At  a  meeting  of  the  City  Council,  Ashtabula, 
O.,  a  motion  was  introduced  providing  that 
Lewis  .\.  .^msden.  City  Engineer,  be  instruct- 
ed to  prepare  plans  for  th  paving  of  Water 
St.  from  the  north  line  of  J.  L.  Smith's  prop- 
erty to  Bridge  St.,  with  brick. 

Charles  H.  Hoglen.  Director  of  Public  Serv- 
ice, and  R.  J.  Paul,  Superintendent  of  Streets, 
Dayton.  O.,  after  an  inspection  of  the  Main 
St.  paving,  recommended  that  it  be  entirely 
resurfaced  instead  of  repaired.  Tt  is  thought  . 
that  creosoted  wood  block  will  be  used. 

A  petition  has  been  filed  with  the  Commis- 
sioners of  Lorain  County,  Elyria,  O.,  asking 
that  surveys  be  made  for  a  new  countv  road 
connecting  Pearl  Ave.,  Lorain  O.,  with  the 
North  Ridge  Road. 

At  a  meeting  of  the  Board  of  Governors  of 
the  Columbus  Automobile  Club,  the  feasibility 
of  repairing  the  Black  Lick  Road  from  Rey- 
noldsburg  into  Buckeye  Lake  was  discussed 
with  a  committee  of  land  owners  along  the 
route,  consisting  of  G.  W.  Goss  and  Charles 
Wilson,  Baltimore.  O.,  and  L  Finkbone.  Mil- 
lersport.  The  road  is  about  3  miles  in  length. 
Property  owners  on  Fawcett  Ave.  have 
asked  the  City  Council  of  Canton,  O.,  to  have 
plafis  prejiared  for  the  paving  of  that  thor- 
oughfare from  Tuscarawas  St.  to  the  county 
fair  grounds ;  also  to  construct  sidewalks. 

Following  bids  were  received  recently  by 
the  City  Council  of  Springfield,  O.,  for  the 
paving  of  Wittenberg  .Ave.,  from  Buck  Creek 
to  Pleasant  St..  and  from  Pleasant  St.  to  Ku- 
clid     Ave.:       Wittenberg    Ave.      from      Buck 


Creek  to    Pleasant   St.— Brick,   Ryan,  $17fl|8- 
Pavne,  $18,711.     Sheet  asphalt,  Rvan,  $22587  ■ 
McHugh   Bros.,  $22,fil3.     Asphalt 'block.  Rvan" 
$2(l,3i»l  ;   Asphalt   Block  Co.,  $22,(;(;4       •\splialt 
concrete,    Ryan,   $20,3i)|  ;    Cleveland    Trinidad 
Co.,   $21,048.      Wittenberg   Ave..    Pleasant    St 
to   iMichd   .Vve.— Brick,    Ryan,     $13,758-     Mc- 
Mugh    B.ros.,   $13,917.      Sheet     asphalt,  '  Rvan, 
!fl0.8(i3:  Cleveland  Trinidad  Co.,  $lli88lt    '.\s- 
phalt  block.  Ryan,  $15,184;  Asphalt  Block  Co 
$l-),il2.      .Asphalt    concrete.      Ryan.     $14 -'(ll  ■ 
Mcllu.gh    Bros.,    $14,782.      Washington    S I — 
Brick,  Payne.  $11,307:  Mcllugh  Bros.,  $11417 
Sheet  asphalt,  Ryan.  $13.2nl  ;  Cleveland  frin- 
idarl    Co.,   $13,(i25.      Asphalt    concrete,     Ryan 
$12,372;    Cleveland   Trinidad   Co.,  $12,020.        ' 
Oklahoma. 
F.    D.    Taffe,    McCurtain    Countv    Surveyor. 
Idabel,  Okla.,  has  started  survevs  for  the  con- 
struction of  a  new  road  from  tonikah  Cross- 
ing  on    Mountain    Fork   to    connect    with    the 
present  Idabel  Road. 

Oregon. 

•fBids  will  be  received  until  noon.  Nov.  11, 
by  City  .Auditor,  Portland.  Ore.,  for  the  fol- 
lowing street  improvements:  First  St., 
from  Burnside  to  luO  ft.  north  of  Davis  .St.;' 
to  be  completed  within  six  months.  Pattoii 
.Ave.,  from  Jarrett  St.  to  Portland  Blvd.;  to 
be  completed  within  six  months.  Humboldt 
St.,  from  Denver  Ave.  to  Gay  St. ;  to  be  com- 
pleted within  five  months.  East  Eighth  St 
from  Webster  to  Alberta  St.;  to  be  com- 
pleted within  four  months.  East  Twentv- 
first  St.,  from  East  Stark  to  East  Oak  Sts'. : 
to  be  completed  within   four  months. 

The  City  Council  of  Junction  City.  Ore 
has  ordered  4,000  ft.  of  cement  sidewalks,  to 
be  5  ft.  wide  except  on  Sixth  St..  where  they 
are  6  ft.  wide.  The  walks  were  distributed 
as  follows:  900  ft.  on  Fifth  St.,  000  ft  on 
Sixth  St..  1,000  ft.  on  Cedar  St.,  750  ft.  on 
Laurel  St.,  and  the  remainder  .on  Ivy  St. 

Pennsylvania. 

■^Bids  will  be  received  until  10  a.  m.,  Nov. 
19.  by  State  Highway  Department,  Harris- 
burg,  Pa.,  for  the  reconstruction  of  4,588  lin. 
ft.  of  brick  block  paving,  l(i  ft.  wide,  situated 
as  follows:  From  the  Charleroi  Borough  line 
at  Maple  Creek,  Station  59-f40,  to  the  inter- 
section of  Speers  and  State  Sts.,  in  Spcers 
Borough,  Washington  County,  Station  105+ 
28.0.  Plans  and  specifications  can  be  seen  .-it 
the  oflSce  of  the  State  Highwav  Department. 
Harrisburg,  1001  Chestnut  St.,  Philadelphia: 
2117  Farmers  Bank  Bldg.,  Pittsburgh,  and  at 
Washington,  Pa.  Each  bid  must  be  made  upon 
a  blank  furnished  by  the  State  Higaway  Ue- 
partnient.  accompanied  by  a  certified  check  in 
the  sum  of  $I..5O0,  enclosed  in  a  separate  sealed 
envelope  (which  blank  and  envelope  will  lie 
furnished  upon  request)  marked :  "Proposal 
for  the  reconstruction  of  a  section  of  road  on 
Route  118,  in  Washington  Countv,  Speers 
Borough."  Edward  M.  Bigelow  is  State  High- 
way Commissioner. 

©State  Highway  Commissioner  E.  M.  Bige- 
low, Harrisburg,  Pa.,  has  let  the  contract  for 
the  construction  of  2.100  ft.  of  road  in  Clays- 
ville  borough,  Washington  Cnuntv,  to  P.  F. 
Rhoads  &  Son  of  Versailles,  Pa.,  at  $25,251.' 

The  citizens  of  Philadelphia,  Pa.,  on  Nov. 
5,  will  vote  on  the  issuance  of  bonds  to  the 
amount  of  $7,000,000  for  permanent  improve- 
ments, included  in  which  will  be  the  following 
street  work:  $000,000  for  grading  streets: 
$150,000  for  paving  intersections  .-ind  in  front 
of  unassessable  property;  $500,000  for  resur- 
facing asphalt  streets;  $300,000  fur  iinprovin.g 
country  roads,  and  $200,000  f,ir  rep.airs  1^. 
streets. 

Tennessee. 

The  New  Harmony  Turnpike  Co.,  of  Macon 
County.  Tcnn,.  has  been  incorj.orated  with  a 
capital  stock  of  $5,000.  The  incorporators  .-"re 
L.  B.  Stnbblerield,  Caleb  White,  W.  B.  Carter 
\\'.  B.  Allen  and  W.  A.  Futpia. 

Texas. 

4°r.ids  will  be  received  until  noon,  Nov.  25, 
by   Dan    C.    Smith,  City    Comptroller,    Hqus- 


ton,  Texas,  for  the  grading  and  pavmg  of  the 
following  street :  McGowan  Ave.,  from  Milam 
St.  to  Albany  St.,  bitulithic  pavement  on  5  ins. 
of  concrete.  Each  bid  must  be  accompanied 
by-  a  certified  check  on  anv  bank  in  Houston, 
Tex.,  for  5  per  cent,  of  the  cost  of  this  street, 
said  check  being  made  payable  to  H.  B.  Rice. 
mayor  of  the  city  of  Houston.  Quantities  are 
given  in  specifications,  which  can  be  obtained 
upon  application  at  the  office  of  F.  L.  Dor- 
mant, City  Engineer.  The  successful  bidder 
will  be  required  to  give  bond  and  comply  with 
the  city  charter  respecting  contracts,  and  to 
execute  the  usual  form  of  contract  as  prepared 
by  the  City  Attomey. 

®The  County  Commissioners  Court,  Orange, 
Texas,  has  awarded  the  contract  for  the  con- 
struction of  .58  miles  of  road  to  Rav  .McDon- 
ald, Austin,  Texas,  at  $21,770.  S"ame  con- 
tractor was  also  awarded  a  contract  for  dredg- 
ing 20,000  yds.  at  Mansfield  Ferrv  for  building 
a  road  levee,  at  2o  cts.  per  v'd.  This  is  a 
portion  of  the  work  for  which  $200,000  of 
bonds  have  been  issued. 

®Ray  McDonald  of  .Austin,  Tex.,  has  been 
awarded  the  contract  by  the  Commissioners' 
Court  of  Orange  Countv,  Orange,  Tex.,  for 
clearing,  grubbing  and  grading  .58  miles  of 
road  in  the  county  at  $2L777.  Bids  were 
opened  Oct.  21  bv  Joe  T.  Goodman,  Clerk  of 
the  Court. 

A  movement  is  on  foot  to  have  the  city  of 
Terrell,  Texas,  improve  GriflSth  Ave.,  by  curb- 
ing and  paving  the  thoroughfare  with  crushe<l 
rock. 

A  movement  has  been  started  at  Bryan, 
Texas,  toward  paving  the  main  street  of  the 
city  on  the  co-operation  plan,  wherebv  the  citv 
will  pay  one-third  and  the  property  owners  on 
each  side  of  the  thoroughfare  will  pav  one- 
third.     A.  B.  Carson  is  City  Engineer 

Virginia. 

•I'Bids  will  be  received  until  noon,  Nov.  12, 
by  Clerk.  Lawrenceville.  Va..  for  the  con- 
struction of  gravel  or  soil  roads  in  Totaro 
and  Powell  districts,  Brunswick  County.  .\ 
certified  check  for  $200  on  one  road  or  $-5110 
for  two  or  more  roads  is  required  with  each 
bid.  P.  St.  J.  Wilson,  Richmond,  Va.,  is 
State  Highway  Commissioner. 

A  meeting  was  recently  held  bv  the  Execu- 
tive Committee  of  the  Richmonci- Washington 
Highway  Corporation  for  the  purpose  of  defi- 
nitely determining  the  route  of  the  highwav 
through  Hanover  County.  P.  St.  Julien  Wil- 
son, Richmond.  Va.,  is  State  Highwav  Com- 
missioner. 

Washington. 

The  Streets  and  Sewers  Committee  of  the 
City  Council,  Seattle,  Wash,,  recentiv  recom- 
mended for  passage  an  ordinance  providing 
for  the  construction  of  a  bridge  roadwav  in 
West  Wheeler  St.,  from  ].5th  .Ave.  west  to 
Thorndyke  Ave.,  and  a  branch  from  loth  to 
20th  A\c.  west  and  from  20th  .Ave.  west  to 
Thorndyke  .Ave.  The  estimated  cost  of  the 
improvement,  which  has  been  pending  several 
years,  is  $130,000.  Part  of  the  surface  will  be 
paved  with  brick  and  part  with  asphalt.  Con- 
demnation proceedings  were  completed  for  the 
district  last  .spring.  Construction  work  will 
lirobably  begin  about  Jan.  1,  1913.  A.  H. 
Diinock  is  City  fjigineer. 

The  Yakima  County  Commissioners,  North 
Yakima,  Wash.,  Chas.  E.  Barrett.  Deputy  .Au- 
ditor, have  decided  not  to  submit  the  proposi- 
tion of  issuing  bonds  to  the  amount  of  $1.- 
000,000  for  road  improvements  to  the  voters 
at  the  fall  election.  The  matter  has  been 
postponed  indefinitely  owing  to  lack  of  in- 
terest. 

K.  B.  Hubbard,  Deputy  Countv  Survevor, 
Colville,  Wash.,  has  completed  the  siirvey'for 
the  proposed  Calispell  Road  east  of  Chew"elah 
Stevens   County,   Wash. 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


West  Virginia. 

It  is  reported  that  residents  along  the  pike 
between   Bridgeport  and   Clarksburg.   W    Va 
are  signing  a  petition  to  be  presented   to  the 
Harrison    County    Commissioners    asking    for 
the  [laving  of  the  thoroughfare. 
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Wisconsin. 

Tlie  Manitowoc  County  Board  of  Super- 
visors, Manitowoc,  Wis.,  has  decided  to  spend 
about  $22,275  for  the  construction  of  roads  in 
1913.  Of  that  amount  $7,425  will  be  received 
from  the  state.  Among  the  roads  to  be  im- 
proved are:  Calumet  Road,  running  south- 
west of  the  city,  the  Plank  Road,  running 
northwest,  and  the  road  running  west  from 
the  city  of  Two  Rivers. 

Board  of  Milwaukee  County  Supervisors, 
Milwaukee,  Wis.,  has  passed  a  motion  decid- 
ing to  improve  the  following  highways : 
Loomis  Road,  from  Layton  Ave.  to  Center 
road.  SVi  miles;  Center  Road,  from  Loomis 
Road  to  Raw-son  Ave.,  %  mile ;  Howell  Ave., 

Langlade  County  Road  Commissioner  T. 
W.  Humble  and  Asst.  State  Engineer  Gates 
have  completed  a  survey  of  the  proposed  road 


work  which  will  be  done  m  that  county  ne.xt 
year.  The  survev  includes  the  road  work  in 
six  towns.  Rolling,  .\ntign,  Neva,  Uphani. 
Elcho,  Langlade.  The  survey  of  the  balance 
of  the  proposed  road  work  upon  the  state 
highway  system  will  be  made  next  spring. 
Antigo,'  Wis.,  is  the  county  scat. 

The  Cilv  Council  of  Eau  Claire,  W  is.,  has 
under  consideration  the  construction  of  a 
public  driveway  along  the  route  of  the  old 
passageway  along  the  Chippewa  River  con- 
necting Riverview  Park.  A.  R.  Gomock  is 
City  Engineer. 

A  petition  is  being  circulated  throughout  the 
village  of  Fond  du  Lac,  Wis.,  providing  for 
the  improvement  of  Harrison  St.,  from  the 
street  car  line  to  Prospect  -\ve.  It  is  planned 
to  have  a  15-ft.  roadway  paved  with  concrete 
or  crushed  stone.  J.  S.  McCnllough  is  Engi- 
neer. 


from  Pennsylvania  Ave.  to  a  point  2  miles 
.south  of  the  Chicago  Road,  from  the  tlag  sta- 
tion to  Cudahy,  %  mile :  the  Chicago  Road, 
from  Cudahy  to  South  Milwaukee,  1  mile; 
the  Chicago  Road,  from  South  Milwaukee  to 
a  point  one  and  one-half  miles  south;  Hawdey 
Road,  from  Grand  Ave.  to  Blue  Mound  Road, 
%  mile;  Blue  Mound  Road,  from  Hawley 
Road  west  to  the  county  line,  4%  miles;  Port 
Washington  Road,  from  Hampton  Road  to  a 
point  2  miles  nortli ;  Cedarburg  Plank  Road, 
from  Milwaukee  to  North  Milwaukee,  IV* 
miles ;  Xorth  Fond  du  Lac  Road,  from  the 
town  line  between  Granville  and  Wauwatosa 
to  a  point  2  miles  northwest ;  Kilbourn  Road, 
from  College  Ave.  south  2  miles ;  Mukwjnago 
Road,  from  the  center  of  the  north  side  of 
Section  18,  in  the  town  of  Greenfield,  to  the 
west  county  line,  2%  miles;  Burleigh  St.,  from 
South  Fond  du  Lac  Road  to  Lisbon  Road. 


B  R  I  D  G E  S  —  S T E  E  L     AND      CONCRETE 


Alabama. 

®The  City  Council  Montgomery,  Ala.,  has 
awarded  the  contract  for  the  construction  of 
a  reinforced  concrete  culvert  on  Duval  St., 
near  45th,  to  Ray  McDonald  at  $1,185. 

Chief  Engineers  of  all  the  railroads  enter- 
ing Birmingham,  Ala.,  recently  conferred  with 
Walter  G.  Kirkpatrick,  City  Engineer,  agree- 
ing to  furnish  maps  and  all  available  informa- 
tion to  be  used  in  formulating  a  general  plan 
for  grade  separation  in  that  city. 

A.  R.  Gilchrist,  City  Engineer,  Montgom- 
er}',  Ala.,  is  preparing  plans  and  specifications 
for  the  construction  of  two  concrete  liridges, 
one  to  be  located  near  11th  and  Red  River  Sts., 
and  the  other  over  Shoal  Creek  at  10th  St. 

Arkansas. 

The  Commissioners  of  Van  Buren  County, 
Clinton,  Ark.,  have  made  appropriations  for 
the  construction  of  five  steel  bridges  to  be 
erected  some  time  during  the  next  12  months. 

California. 

^L.  B.  Crook,  Yuba  County  Surveyor, 
Marysville,  Calif.,  has  competed  and  filed  with 
the  Clerk  of  the  Board  of  Supervisors,  plans 
for  the  construction  of  four  bridges  on  the 
route  of  the  State  Highway  between  Marys- 
ville and  Wheatland.  Tlie  structures  across 
Kimball,  Hutcliinson  and  a  branch  of  Reeds 
Creek  will  be  of  concrete.  Bids  are  being 
taken  for  the  work. 

•{•Bids  will  be  received  until  2  p.  m.,  Kof. 
11,  by  Board  of  Los  .Angeles  County  Super- 
visors, Los  -•\ngeles,  Calif.,  for  furnishing 
the  necessary  labor  and  material  for  the 
construction  of  a  concrete  culvert  on  Grand 
View  Ave.  in  the  Alhanilira  Road  District. 
H.  J.  Lelande  is  Countx    Clerk. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
11,  by  Board  of  Los  .\ngeles  County  Super- 
visors, Los  Angeles,  Calif.,  for  furnishing 
the  labor  and  material  necessary  for  the  con- 
struction of  two  pile  trestle  bridges  over  the 
\'erdugo  Wash  on  Brand  Boulevard  and  Pa- 
cific Avenue,  in  the  Tropico  Road  District. 
H.  J.   Lelande  is   County  Clerk. 

®The  Board  of  Supervisors,  Fresno,  Calif., 
has  awarded  the  contract  for  the  construc- 
tion of  a  concrete  bridge  over  Dry  Creek  at 
Forthcamp  Ave.,  to  Hall  &  Hunt  at  $4,.30O. 
Other  bid  for  the  work  was  as  follows ; 
Thompson  Bros.,  $5,200. 

®Tlie  Board  of  Glenn  County  Supervisors, 
Willow,  Calif.,  has  awarded  the  contracts  for 
three  bridges  as  follows :  R.  A.  Mann,  at 
$2,700  and  $999,  respectively,  for  the  lower 
Biggs  Road  bridge  and  the  Dick  Davis  Road 
bridge :  Chico  Construction  Co.,  at  $1,800  for 
the  upper  Biggs  Road  bridge. 

It  is  believed,  that  tlie  City  Council  of  Santa 
Barbara,  Calif.,  will  shortly  call  for  bids  for 
the  construction  of  bridges  for  which  a 
sum  of  $35,000  was  recently  appropriated.  S. 
J.  Paul  is  City  Engineer. 


Board  of  Kings  County  Supervisors,  Han- 
ford,  Calif.,  has  appropriated  a  sum  of  $4,300 
for  the  construction  of  two  bridges.  J.  E. 
Hall   is   Chairman   of  the   Board. 

M.  C.  Polk,  Glenn  County  Engineer,  Wil- 
low, Calif.,  and  .\ssistaiit  P.  L.  Jenkins,  re- 
cently conferred  with  Butte  County  Engineer 
Styles  on  the  joint  bridge  over  Butte  Creek  7 
miles  east  of  Butte  City.  The  structure  will 
be  126-ft.  riveted  steel  s|)an  costing  about 
$8,000. 

Colorado. 

At  a  conference  of  Committees  from  the 
Chamber  of  Commerce  and  the  Real  Estate 
Exchange,  Denver,  Colo.,  with  the  represen- 
tatives of  the  Union  Pacific  R.  R.,  it  was 
tentatively  agreed  to  recommend  to  the  city 
that  two  short  viaducts  be  erected  at  40th  St. 
instead  of  the  structure  now  under  consider- 
ation. The  total  cost  of  the  improvement  to 
be  recommended,  including  the  opening  of  a 
new  street  for  a  short  distance  between  Del- 
ganv  St.  and  Chestnut  PI.,  above  38th  St.,  will 
be  about  $400,000.  A.  L.  Fellows  is  City  En- 
gineer.    O.   F.   Thuni  is   City   Clerk. 

District  of  Columbia. 

4*Bids  will  be  received  until  2  p.  m.,  Nov. 
2G,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  furnishing  the  necessary 
labor  and  material  for  tlie  erection  of  a  rivet- 
ed steel  highway  bridge  across  the  Little  Big 
Horn  River,  Crow  Indian  Reservation,  Mont. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m..  Nov. 
20,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  III.,  for  furnishing  neces- 
sary labor  and  materials  for  the  complete 
construction  and  erection  of  the  superstructure 
for  a  bascule  bridge  over  the  North  Branch  of 
the  Chicago  River  at  Cliicago  .\ve.,  including 
machinery  necessary  thereto.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  L.  E.  McGann,  Coniraissioner  of  Pub- 
lic Works,  Chicago.  III.  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction complete  of  the  substructure  for  a 
bascule  bridge  over  the  North  Branch  of  the 
Chicago  River  at  Chicago  Ave.,  including  the 
removal  of  all  obstructions  found  at  the  bridge 
site,  which  might  interfere  with  the  construc- 
tion of  the  new  bridge,  also  the  diversion  of 
the  sewers  on  both  sides  of  the  river.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  Decatur  Bridge  Co.,  Decatur,  111.,  has 
been  awarded  a  contract .  at  $2,385  for  the 
construction  of  100-ft.  steel  and  concrete  ap- 
proach to  the  bridge  over  the  Spoon  River  at 
London  Mills,  Fulton  County,  111.  Other  bids 
were:  The  Wigert  Construction  Co.,  $2,465; 
The  Clinton  Bridge  &  Iron  Works,  .$2,680; 
Drinnin  &  Son,  $2,485.  The  contract  includes 
a  new  planking  for  the  structure. 


The  City  Council  of  Rockford,  111.,  is  con- 
sidering taking  steps  to  have  the  Chicago  & 
Northwestern  R.  R.  widen  the  bridge  at  Kish- 
w-aukee  St.  to  the  full  width  of  the  thorough- 
fare.    Edwin   Main   is   City  Engineer. 

Williams  Coulson,  Streator,  111.,  and  Wil- 
liam Schute.  Deer  Park,  111.,  viewers  appoint- 
ed bj-  Board  of  La  Salle  County  Supervisors, 
have  decided  to  recommend  the  expenditure 
of  $9,250  for  the  construction  of  a  new  bridge 
over  the  Vermillion  River  at  Deer  Park.  Bids 
for  the  structure,  which  will  be  224  ft.  long 
and  built  of  concrete,  will  probably  be  taken 
within  the  next  two  months. 

It  is  believed  that  at  the  Spring  election,  the 
voters  of  .\urora.  III.,  will  be  given  another 
chance  to  decide  on  the  proiwsition  to  erect 
a  new  bridge  at  New  York  St.  The  cost  of 
the  structure  proposed  is  estimated  at  $100,000 
M.  J.   Tarble  is  City  Engineer. 

Indiana. 

4«Bids  will  be  received  until  Nov.  14,  by 
Board  of  County  Commissioners,  Michigan 
City,  Ind.,  for  constructing  an  approach  to 
the    Franklin    St.    Bridge. 

^Bids  will  be  received  until  10  a.  ni.,  Nov. 
11,  by  Johnson  County  Board  of  Commis- 
sioners, Franklin,  Ind.,  for  the  construction  of 
a  bridge  in  Union  Township.  H.  L.  Knox  is 
County  .\uditor. 

®The  National  Concrete  Co.,  Indianapolis, 
Ind.,  has  been  awarded  the  contract  at  $:?,150 
by  the  Board  of  Park  Commissioners.  Ij^uis- 
ville,  Ky.,  for  the  construction  of  a  new  bridge 
over  Beargrass  Creek  on  Eastern  Parkway. 
.\ccording  to  the  terms  of  the  contract  the 
work  must  commence  at  once  and  be  com- 
pleted by  Jan.  1,  1913. 

®The  contract  for  the  construction  of  a 
bridge  over  Bowman  Creek  on  South  Carroll 
St.,  South  End,  Ind.,  has  been  let  by  the 
County  Commissioners  to  Skyhawk  &■  Wag- 
ner at  $1,875. 

The  City  Council  of  South  Bend,  Ind.,  has 
referred  to  the  Board  of  Public  Works  the 
petition  of  J.  Ritter,  et  al.,  for  a  culvert  acro.ss 
East  Fifth  St.,  west  of  Wenger  .Ave.  Wil- 
liam  Moore  is   City   Engineer. 

A  movement  has  been  started  by  business 
men  in  the  vicinity  of  Twelve  Points  and 
Northern  Terre  Haute,  Ind.,  towards  the  erec- 
tion of  a  bridge  over  the  Wabash  River  3 
miles  north  of  the  city.  Jacob  Stump,  Terre 
Haute,  Ind.,  is  interested. 

At  a  meeting  of  the  County  Commissioners 
and  City  Engineer,  William  Moore,  South 
Bend,  Ind.,  it  was  decided  to  construct  a 
foot-bridge  over  E.  La  Salle  Ave.  Race  where 
the  new  bridge  is  built. 

Kansas. 

®The  Commissioners  of  Riley  County,  Man- 
hattan, Kan.,  have  awarded  the  contracts  for 
the  construction  of  bridges  as  follows:  Hun- 
ter's Island  bridge.  Canton  Bridge  Co.,  $1,875; 


•{•  indicates  work  now  open  for  bids.     '^  indicates  a  contract  let  recently. 
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Oak  St.  bridge  at  Randolph,  Canton  Bridge 
Co.,  $1,626;  Tabor  Creek  bridge  to  E.  Alm- 
gren  at  $690. 

®The  Commissioners  of  Wyandotte  County, 
Kansas  City,  Kan.,  have  awarded  the  contract 
for  raising  and  lengthening  the  Fifth  St. 
bridge  over  the  Kaw  River  conforming  with 
the  Harbor  Lines  to  the  Kansas  City  Bridge 
Co.,  at  $20,Q0O.  The  work  will  include  the 
erection  of  two  additional  spans.  The  Com- 
missioners also  awarded  the  contract  for  the 
removal  of  the  east  abutment  of  the  James 
St.  bridge  to  the  Callahan  Construction  Co., 
at  $4,650. 

The  Wyandotte  County  Commissioners, 
Kansas  City,  Kan.,  have  forwarded  to  the 
War  Department  for  approval,  plans  for  the 
reconstruction  of  the  Southern  Bridge  across 
the  Kaw  River  so  as  to  conform  with  the 
734-ft.  harbor  lines. 

Commissioners  of  Leavenworth  and  Doug- 
lass Counties  recently  held  a  meeting  at  Law- 
rence, Kan.,  to  talk  over  the  matter  of  repair- 
ing the  bridge  over  the  Kaw  River  between 
the  two  counties  at  Eudora. 

Kentucky. 

®Tlie  Louisville  &  Nashville  R.  R.  Co.,  John 
Howe  Peyton,  Chief  Engineer  of  Construc- 
tion, Louisville.  Ky.,  has  awarded  Foster- 
Creighton-Gould  Co.,  Nashville.  Tenn.,  a  con- 
tract for  furnishing  and  erecting  the  metal 
work  of  all  bridges  on  the  new  line  between 
Winchester,  Ky.  and  Athol,  Ky.  This  is 
singletrack  work  and  requires  appro.ximately 
5.500  tons  of  steel.  The  largest  structure  wdll 
cross  Red  River  at  a  height  of  "200  ft.  and 
will  be  about  1.800  ft.  long.  The  Virginia 
Bridge  &  Iron  Co.  will  fabricate  the  metal  for 
the  contractors. 

The  Board  of  Park  Commissioners,  Louis- 
ville, Ky.,  has  approved  the  plans  prepared  by 
Engineer  S.  F.  Crecelius.  for  the  construction 
of  a  concrete  arch  bridge  over  Beargrass 
Creek  in  Cherokee  Park  to  replace  the  old 
wooden   structure. 

Maryland. 

Calvin  W.  Hendrick,  Chief  Engineer  of  the 
Sewerage  Commission,  Baltimore,  Md.,  is  re- 
ported to  have  stated  that  plans  and  specifica- 
tions are  nearly  complete  for  the  construction 
of  a  reinforced  concrete  viaduct  on  Fallsway 
from  Madison  to  Chase  Sts.  The  structure 
will  be  50  ft.  on  the  roadway  and  12%  ft.  on 
each  side  of  the  sidewalk,  thus  making  a  total 
width  of  75  ft.  It  will  be  1.500  ft.  long  and 
will  cost  the  city  $225,000. 

Michigan. 

®The  Joliet  Bridge  &  Iron  Co.,  Joliet,  111, 
has  been  awarded  a  contract  for  the  construc- 
tion of  a  steel  bridge  over  Escanaba  River  on 
the  Island  Lake  Road  near  Ishpeming.  Mich. 

The  City  Council  and  officials  of  the  Michi- 
gan LInited  Traction  Co.  have  under  con- 
sideration the  strengthening  of  the  Michigan 
Ave.  bridge  at  Lansing.  Mich.,  in  order  that 
double  tracks  may  be  laid  across  same.  P.  F. 
Gray  is  City  Clerk. 

Advices  from  Bay  City,  Mich.,  state  that 
C.  M.  Bump,  who  owns  considerable  prop- 
erty, including  a  summer  resort  along  the 
Kawkawlin  River,  has  requested  permission 
of  the  LI.  S.  War  Department  for  the  con- 
struction of  r20-ft.  suspension  bridge  i  ft. 
in   width   over  the   stream. 

Resolutions  were  introduced  into  the  Coun- 
cil of  Grand  Rapids,  Mich.,  recently  providing 
for  the  construction  of  a  concrete  bridge  over 
Grand  River  at  Pearl  St.  to  cost  not  more 
than  $125,000  and  a  bridge  at  Butterworth  St. 
to  cost  about  $65,000.  L.  E.  Stevens  is  City 
Engineer  and  James   Schri\er  is  City  Clerk. 

Minnesota. 

®The  City  Council  of  Duluth,  Minn.,  has 
awarded  the  contract  for  the  construction  of 
a  100-ft.  concrete  culvert  8.\8  ft.  square  to 
Hugh   Steele  at  $2,000. 

F.  H.  Newhall  has  requested  the  co-opera- 
tion of  the  Park  Board.  Miiuieapolis,  Minn., 
in  the  construction  of  a  bridge  over  the  Hast- 


ings and   Dakota  tracks  between  Lake  of  the 
Isles  and  Lake  Calhoun. 

It  is  reported  that  a  petition  is  being  cir- 
culated among  the  citizens  of  Faribault,  Minn., 
asking  that  the  City  Council  take  steps  to 
have  a  viaduct  constructed  over  the  tracks  of 
the  Chicago  Rock  Island  &  Pacific  and  the 
Chicago  Great  Western  Railroads. 

Missouri. 

The  Missouri  Pacific  R.  R.  is  to  have  plans 
and  specifications  prepared  at  once  for  the 
construction  of  a  viaduct  over  its  tracks  at 
Chouteau  .\ve.  and  Vandeventer  Ave.,  St 
Louis,  Mo.  C.  E.  Smith.  St.  Louis,  Mo.,  is 
Bridge   Engineer   of   the   railroad. 

At  a  special  election  to  be  held  during  De- 
cember at  Kansas  City,  Mo.,  a  proposition 
will  be  voted  on  to  issue  bonds  amounting  to 
$650,000  for  the  construction  of  bridges,  via- 
ducts and  traffic-ways.  L.  R.  Ash  is  City  En- 
gineer. 

Montana. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
20,  by  Commissioner  oi  Indian  Affairs,  Wash- 
ington, D.  C,  for  furnishing  material  and 
labor  for  the  erection  of  a  riveted  steel  high- 
way bridge  across  the  Little  Big  Horn  River, 
Crow  Indian  Reservation,  Montana,  in  strict 
accordance  with  the  plans,  specifications  and 
instructions  to  bidders. 

•|«Bids  will  be  received  until  2  p.  m..  Nov. 
7,  by  Board  of  Madison  County  Commission- 
ers. Virginia  City,  Mont.,  for  the  construction 
of  a  steel  bridge  across  the  Jefferson  River  at 
Silver  Star.  The  structure  will  be  190  ft. 
long,  consisting  of  one  or  two  spans.  Robert 
S.  Bailey  is  Clerk  of  the  Board. 

The  City  Council  of  Missoula,  Mont.,  has 
under  consideration  the  proposition  of  the 
Northern  Pacific  R.  R.  to  construct  a  subway 
under  the  tracks  at  Waverly  St.  or  Worden 
Ave.     I'^red  A.  Buck  is  City  Engineer. 

Nebraska. 

®The  Standard  Bridge  Co.,  Omaha,  Nebr., 
has  been  awarded  the  contract  for  all  work  re- 
lating to  repairing  and  building  bridges  in 
Dodge  County,  Nebr,,  during  the  ensuing  year. 
Bids  were  opened  at  Fremont.  Nebr.,  Oct.  24. 

New  Jersey. 

®The  Burlington  County  Board  of  F'ree- 
holders,  Burlington,  N.  J.,  has  awarded  the 
contract  for  the  construction  of  two  reinforced 
concrete  bridges  in  the  town  of  Burlington  to 
P.  A.  Hennessy,  Belvidere,  N.  J.,  at  $10,780 
and  $14,840. 

New  York. 

•I»Bids  will  be  received  until  noun,  Nov. 
26,  by  Duncan  W.  Peck,  Supt.  of  Public 
Works,  Albanj',  N.  Y.,  for  Contract  No.  103. 
Oswego  Canal,  Section  1,  for  constructing  a 
bridge  over  the  Oswego  River  and  Oswego 
Canal  at  Lock  St.,  Phoenix,  N.  Y.  Plans 
may  be  seen  and  detailed  specifications,  engi- 
neer's estimate  of  quantities,  proposal  blanks, 
form  of  contract  and  bonds  required  and 
other  information  for  proposers  may  be  had 
at  the  office  of  the  Superintendent  of  Public 
VVorks  at  Albany,  N.  Y.,  at  the  office  of  the 
Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division  at  Syracuse,  N.  Y. ;  at 
the  office  of  the  Assistant  Superintendent  of 
Public  Works,  for  the  Western  Division  at 
Rochester,  N.  Y.,  and  at  the  canal  office, 
Spaulding's  Exchange,  Buffalo,  N.  Y.  Copies 
of  detailed  plans  or  drawings  may  be  obtained 
from  the  -State  Engineer  and  Surveyor  at  .'Al- 
bany, N.  Y.,  upon  payment  to  him  of  the  cost 
of  producing  them. 

According  to  an  announcement  by  C.  (Kir- 
don  Reel,  State  Superintendent  of  Highw.iys, 
Albany,  N.  Y.,  a  new  bridge  will  probably  be 
constructed  to  replace  the  old  4-span  wooden 
structure  on  the  new  London-\'ienna  road 
between  Rome  and  Vienna  near  Plains. 

The  Eastern  Concrete  Steel  Co.,  at  $10,910, 
submitted  to  Francis  G.  Ward,  Commissioner 
of  Public  Works,  Buffalo,  N.  Y.,  the  lowest 
bid  for  repairing  the  viaduct  over  the  New 
York  Central  tracks  on  Main  St.,  at  the  Ter- 


race. .Ml  bids  received  for  the  construction 
of  the  proposed  viaduct  over  the  Buffalo 
Creek  K.  R.  tracks  and  the  ship  canal  on  the 
Hamburg  turnpike  were  submitted  to  the 
Bureau  of  Building  for  consideration. 

Ohio. 

•{•Bids  will  be  received  until  1  p.  m.,  Nov, 
11,  by  Board  of  Columbiana  County  Commis- 
sioners, Lisbon,  O.,  for  furnishing  the  labor 
and  material  for  the  construction  of  a  steel 
bridge  No.  1037  .Middleton  Township,  Section 
4.  Columbiana  County,  O.  .\  certified  check 
for  $200  must  be  filed  with  each  bid.  P.  R. 
Walerk   is   Chief   Clerk. 

^Bids  will  be  received  until  noon,  Nov.  29, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  construction  under 
specifications  No.  407  of  a  culvert  on  the 
Foley  Road  near  Trenton  Ave.,  in  Delhi 
Township.  A  certified  check  for  $500  must  be 
filed  with  each  bid.  .\lbert  Rcinhardt  is  Clerk 
of  the  Board. 

®Wm.  P.  Flynn  of  Cincinnati,  O..  has  been 
awarded  the  contract  by  the  Board  of  Coun- 
ty Commissioners.  Cincinnati,  for  the  con- 
struction under  Specifications  No.  396  of  a 
bridge  over  Mill  Creek  on  Clark  Road  in 
Sycamore  Township,  at  $1,700.  Bids  were 
opened  Oct.  25  by  .\ibert  Rcinhardt,  Clerk  of 
the   Board. 

The  Council  Finance  Committee,  Columbus, 
O.,  has  approved  an  ordinance  providing  $250.- 
000  for  the  reconstruction  of  the  Fourth  St. 
viaduct.  The  structure  will  be  widened  from 
58  to  78  ft.  and  the  grade  of  the  north  ap- 
proach is  to  be  cut  <lown.  Henry  Mactzel  is 
City  Engineer. 

The  West  25th  St.  Improvement  .Associa- 
tion recently  met  with  County  Engineer  F.  R. 
Lander,  Cleveland,  O.,  for  the  purpose  of  dis- 
cussing the  project  to  build  a  new  bridge  con- 
necting South  Brooklyn  and  Brooklyn.  The 
cost  of  the  work  is  roughlv  estimated  at  $500.- 
000. 

The  City  Council  has  voted  to  issue  bonds 
amounting  to  $33,000  for  the  construction  of 
a  new  bridge  over  the  Lake  Shore  tracks  at 
Summer  St.,  Toledo,  Ohio.  G.  W.  Tonson  is 
City  Engineer. 

The  City  Council  of  .\shtabula,  O..  has  re- 
ferred to  the  Street  Committee  for  investi- 
gation the  proposition  to  build  a  new  high- 
level  bridge  over  the  ravine  between  Harbor 
-Ave.  and  Lake  St. 

A  committee  composed  of  Engineer  Wilson, 
Solicitor  Deemer  and  Dan  Harris,  City  Coun- 
cilman, Girard,  O.,  recently  conferred  with  the 
County  Commissioners  at  Warren,  O..  in  re- 
gard to  the  construction  of  new  bridges  over 
Squaw  Creek  on  North  State  St.  One  of  the 
structures  will  probably  be  built  this  fall, 
while  the  other  will  be  erected  next  spring. 

The  Engineering  Department  of  the  City  of 
Cleveland  is  completing  specifications  for  the 
substructure  of  the  Clark  .Ave.  High-Level 
Bridge  over  the  Cuyaho.ga  Valley,  and  it  is 
believed  that  bids  for  the  work  will  be  adver- 
tised for  within  a  short  time.  R.  J.  Hoffman 
is  City  Engineer. 

Oklahoma. 

®The  Commissioners  of  Washington  Coun- 
ty, Bartlesville,  Okla.,  have  awarded  the  con- 
tracts for  the  construction  of  bridges  as  fol- 
lows :  Rochester  Brid.ge  Co..  bridge  over  the 
Cancy  River  between  Bartlesville  and  Tuxedo 
Park,  $9,249;  brid.ge  over  Coon  Creek  between 
Bartlesville  and  Dewey,  $5,220;  bridge  over 
Cotton  Creek  to  replace  a  bridge  known  as 
the  "Crooked"  Bridge.  $2,710;  Missouri  Val- 
ley Bridge  &  Iron  Co.,  for  a  bridge  on  Double 
Creek,  $3,000. 

Pennsylvania. 

.\t  the  election  Nov.  5,  a  proposition  was 
voted  on  by  the  citizens  of  Philadelphia,  Pa.. 
to  secure  a  loan  of  $200,000  for  the  erection  of 
new  bridges.  George  Webster  is  Chief  En- 
gineer, Bureau   of  Surveys. 

The  Delaware  County  Commissioners. 
Media.  Pa.  has  selected  H.  H.  Quimby  of  the 
Department  of  Public  Works.  Philadelphia. 
Pa.,  to  prepare  plans  and   specifications   for  a 


»{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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new  $.")0.0<lO  bridge  over  Chester  River  at 
Fifth  St.,  in  the  city  of.  Chester.  He  will 
also  have  supervision  of  the  work.  The  com- 
missioners also  selected  Lewis  J.  F.  Moore, 
of  Lansdowne.  to  be  Clerk  of  Construction  on 
the  new  $li^T.000  addition  to  the  Court  House 
at  Media. 

A.  F.  Damon,  Consulting  Engineer,  who 
made  soundings  for  the  proposed  Fifth  St. 
Bridge  over  Chester  River  at  Chester.  Pa., 
has  reported  to  the  Commissioners  of  the 
County  at  West  Chester,  Pa.,  that  it  will  be 
necessary  to  go  down  40  ft.  on  the  east  side  of 
the  river  to  strike  solid   rock. 

Texas. 

®It  has  been  decided  by  the  Tarrant  County 
Commissioners,  Fort  Worth,  Texas,  to  aw-ard 
the  contracts  for  the  construction  of  the  Main 
and  Seventh  St.  bridges  to  Hannan-Hickey 
Bros.  Construction  Co..  St.  Louis.  Mo.,  at 
$:373,949  and  $100,436,  respectively.  The  other 
bids  for  the  work  were  received  as  follows, 
d)  standing  for  the  Main  St.  bridge  and  (2) 
for  the  Seventh  St.  bridge ;  Tarrant  Con- 
struction Co.,  (2)  $106,772:  Phee  Construc- 
tion &  Engineering  Co.,  Chicago,  HI.,  (1) 
$42."i.769 ;  John  Wheeler  Construction  Co., 
Geneva,  111.,  (1)  $433,871,  (2)  $117,734;  Mar- 
tin-Carroll Co..  Kansas  City,  .Mo.,  (1)  $3.9o,222 
and  (2)  $127,365;  Mississippi  Vallev  Construc- 
tion Co..  St.  Louis,  (2)  $11.5,89.^;  Thomas 
Shehan,  Richmond;  Va.,  (1)  $460,204  and  (2) 
$13.i,593;  W.  P.  Carmichael  Co.,  St.  Louis, 
Mo.,  (1)  $444,958,  (2)  $121,496;  Green  & 
Sons,  Chicago,  111.,   (1)  $492,819,  (2)  $140,14-5. 

The  City  Commission  of  Fort  Worth, 
Texas,  on  Oct.  25,  received  the  following  bids 
for  the  construction  of  the  .-Mien  .^ve.  viaduct 
over  the  tracks  of  three  railroads:  F.  \.  John- 
son &  Co.,  $31,400;  L'nited  States  Engineer- 
ing &  Construction  Co.,  $22,991 ;  B.  F.  &  C.  M. 
Davis,  $28,300;  Kuhlman  &  Blue,  $33,000;  C. 
T.  Hodge.  $29,310.  .-\11  bids  were  referred  to 
the  City  Engineers. 

In  accordance  with  the  order  of  the  Com- 
missioners Court,  Sherman,  Texas.  Grayson 
County,  voted  Nov.  5  on  the  proposition  to 
levy  a  tax  for  the  purpose  of  constructine  con- 
crete bridges  and  culverts  througliout  the 
county. 

The  State  Comptroller  has  approved  the 
$2,500,000  bond  issue  recently  voted  for  public 
improvements  at  Houston,  Texas.  Of  this 
amount  $200,000  will  be  used  for  the  construc- 
tion of  concrete  bridges  over  the  Ship  Chan- 
nel.    F.  L.  Dormant  is  Citv  Engineer. 


Utah. 

The  Citv  eomuiission  wl  Salt  Lake  City. 
Utah,  has  passed  an  amended  ordinance  re- 
quiring the  Denver  &  Rio  Grande  R..  R.  to 
construct  a  vi.idnct  on  Fourth  St.,  between 
Fifth  and  Sixtli  West  St.  According  to  the 
provisions  of  the  ordinance,  the  viaduct  is  to 
be  of  either  skeleton  steel  con.struction  with 
creosoted  wooden  floor  joints  and  creo.soted 
wooden  snbbase,  or  of  reinforced  concrete 
throughout.  J.  L.  Thompson,  Salt  Lake  City. 
Utah,  is  Supervisor  of  Bridges  and  Buildings 
for  the  Utah  Lines  of  the  D.  &  R.  (1.  R.  R. 
Virginia. 

^Bids  will  be  received  until  noon,  .\ov.  6, 
for  the  construction  of  a  215-ft.  wooden  bridge 
over  Jones  Creek  in  Isle  of  White  County  near 
Rescue.  The  structure  will  have  a  10- ft.  6-in. 
roadway  and  will  rest  on  a  pile  substructure. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  Clerk  of  the  Circuit  Court,  Isle 
of  Wight,  C.  H.,  Va.  P.  St.  J.  Wilson.  Rich- 
mond,  Va..   is    State   Highway   Commissioner. 

®Tlie  contract  for  the  construction  of  a  100- 
ft.  steel  bridge  over  Mayor  River  in  Patrick 
Countv  near  Stuart  on  the  Norfolk  &  Western 
R.  R.'.  has  been  let  to  the  Roanoke  Bridge 
Co.,  Roanoke.  Va.,  at  $3,043.  'I'he  work  will 
include  the  concrete  substructure.  Bids  were 
opened  Oct.  8. 

Washington. 

The  City  Council  of  Seattle,  Wash.,  has  or- 
dered the  construction  of  the  Wheeler  St. 
bridge  extending  from  15th  .Ave.  west  to 
Tborndyke  Ave.  The  estimated  cost  of  the 
improvement  is  $148,578.  .\.  H.  Dimock  is 
City  Engineer. 

Soundings  have  been  made  and  plans  are 
now  being  prepared  by  Engineers  of  the  Ore- 
gon-Washington Railroad  &  Navigation  Co., 
for  the  construction  of  the  concrete  bridge 
over  the  Spokane  River  Ixdow  the  Falls  at  the 
foot  of  Post  St.,  Spokane,  Wash.  It  is  esti- 
mated that  the  cost  of  the  structure  will  be 
about  $750,000.  Bids  for  the  work  will  be 
asked,  it  is  said,  as  soon  as  all  preliminaries 
have  been  arranged.  G.  T.  Forsythe,  Portland, 
Ore.,  is  Bridge  Engineer  of  the  O.-W.  R.  &  N. 
Co. 

Wisconsin. 

®Reinert,  ^lalsch  iS:  Haumbach,  Lake  Ge- 
neva, Wis.,  have  been  awarded  contracts  by 
the  Badger  Railway  &  Light  Co.,  for  the  con- 
.struction of  two  steel  and  concrete  bridges 
between  Lake  Geneva  and  Elkhorn. 


The  City  Council  of  Green  Bay,  Wis.,  has 
instructed  the  Mayor  to  enter  into  a  contract 
with  the  Strauss  Bascule  Bridge  Co.,  Chicago, 
111.,  for  plans  for  a  bridge  across  the  Fox 
River.  The  cost  of  the  structure  is  estimated 
at  about  $160,000.     W.  S.  Kerr  is  City  Clerk. 

The  proposition  to  build  a  steel  bridge  over 
the  Wisconsin  River  at  Nekoosa,  Wis.,  is 
again  being  agitated.  Engineers'  have  com- 
plete a  preliminary  survey  for  the  structure, 
and  it  is  believed  the  improvement  would  not 
cost  more  than  $4tl.ii(tO. 

The  State  Railroad  Commission  of  Wiscon- 
sin has  notified  the  City  Council  of  Oshkosh, 
Wis.,  that  plans  ha\  e  been  approved  for  the 
construction  of  the  proposed  bridge  to  be 
erected  over  the  Fox  River  at  West  Algoma 
St.  Dan  Witzel  is  City  Clerk.  G.  H.  Ran- 
dall is  City  Engineer. 

Wyoming. 

•{•Bids  will  be  received  until  l"  a.  m.,  Nov. 
14,  by  .-\lbany  County  Commissioners,  Lara- 
mie. Wyo..  for  the  construction  of  two  high- 
way bridges — one  across  the  Big  Laramie 
River,  total  span  150  ft.,  near  Bosler.  Wyo.. 
and  one  across  Rock  Creek,  total  span  60  ft., 
near  Rock  River,  Wyo.  Plans  and  specifica- 
tions for  the  construction  of  the  bridges,  and 
forms  for  proposal  and  other  information  may 
be  obtained  from  T,  Therkildsen.  County 
Clerk  of  .\lbany  County.  Laramie,  Wyo.  Each 
bid  must  he  accompanied  by  a  certified  check 
for  $.'ino.  payable  to  the  Board  of  County 
Commissioners  of  .-Mbany  County.  Wye.  for 
forfeit  in  file  in  County  Clerk's  office  within 
ten  days  of  award. 

Canada. 

+Bids  will  be  received  until  5  p.  m.,  Nov. 
13,  by  W.  E.  Robinson,  Chairman  No.  2  Com- 
mittee. London.  Out.,  for  constructing  and 
erecting  a  27<l-ft.  span  pin-connected  Petit 
Truss  Highway  Bridge  with  necessary  ap- 
proach spans,  concrete  piers  and  abutments 
complete.  Each  bidder  sliall  name  lump  sum 
for  the  various  parts  of  the  work  as  described 
in  the  general  specification  and  give  price  for 
any  deductions  or  additions  to  the  same  and 
make  his  tender  on  the  form  furnished  by 
Geo.  W.  Wright.  City  Engineer.  Plans  and 
specifications  and  form  of  Tender  may  be 
seen  at  and  obtained  from  the  office  of  the 
City  Engineer.  Contractors  to  enclose  a 
marked  check  for  10%  of  the  amount  of  their 
bids. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


California. 

®The  lioard  of  directors  of  the  Turlock 
Irrigation  District  has  awarded  a  contract  to 
W.  P.  Ramsey,  Turlock,  Cal.,  for  construct- 
ing concrete  gates  in  the  district.  The  contract 
prices  were  about  as  follows:  Reinforced 
concrete  gates,  $17  per  cu,  yd. ;  radial  auto- 
matic gates  an  average  of  $55,  and  plain  con- 
crete gates  an  average  of  $14. 

The  Turlock  Irrigation  District  of  Turlock, 
Cal.,  has  disposed  of  a  $.50l),00l)  bond  issue. 
The  district  proposes  the  construction  of  a 
5,000  acre  reservoir  and  has  about  completed 
the  securing  of  the  necessary  land  for  it. 

The  Sutt'er-Butte  Canal  Co.,  H.  T.  Corey, 
Chief  Engineer,  according  to  advices  from 
Oroville,  Cal.,  has  applied  to  the  State  Rail- 
road Commission  for  permission  to  issue 
$129,000  (!  per  cent  bonds.  Of  this  surii  $52,000 
are  to  be  used  for  refunding  a  prior  bond 
issue  and  $77,000  worth  are  to  be  sold  to  ob- 
tain funds  for  improvements  and  construction. 

Cclcrado. 

.Ml  bids  received  Oct.  18  for  work  for  the 
Hardscrabble  Irrigation  District  were  rejected 
The  work  called  for  the  construction  of  two 
earth   dams,  aggregating  2,100,000  cu.  yds.   of 


embankment;  .58,001)  sq.  yds.  of  riprap;  an 
intake  canal  approximating  100,000  cu.  yds. 
e.Kcavation ;  diversion  dam  and  headgate.  A. 
B.  McFall,  Florence,  Colo.,  is  Engineer  of  the 
district. 

Florida. 

Bids  will  be  asked  in  a  few  days  on  the 
fourth  largest  of  the  Everglades  Canals,  to 
extend  from  West  Palm  Beach  to  Lake  Okee- 
chokee.  This  canal  will  form  a  bottom  width 
of  70  ft.  at  Lake  Okeechokee  and  8o  ft.  at 
West  Palm  Beach.  The  top  width  will  aver- 
age 100  ft.  F.  C.  Elliott.  Tallahassee.  Fla., 
is  acting  Chief  Drainage  Engineer. 

Bids  as  follows  were  received  by  the  Indian 
River  Farms  Co..  D.  D.  and  C.  M.  Rogers, 
Engineers,  Fort  Pierce,  Fla.,  for  drainage  ex- 
cavation work,  (1)  being  bid  per  cu.  vd.  on 
550,000  cu.  vds.  outfall  ditch.  (2)  bid  on  340,- 
000  cu.  yds.  of  laterals,  (3)  bid  on  100,000  cu. 
vds.  of  dikes,  and  (4)  totals:  Collins  &  Mc- 
kenzie, Fort  Pierce,  Fla..  (T).  10  cts.,  (2) 
101/2  cts..  (3)  12  cts.,  (4)  $102,700;  Seth  Per- 
kins, John  C.  Le  Huev,  Boston,  Mass.,  (1) 
191/2  cts.,  (2)  171/2  ct,s.,'(3)  18  cts.,  (4)  $192,- 
750;  Miami  Engineering  and  Contracting  Co- 
Miami,  Fla.,  (1)  12%  cts.,  (2)  12cts.,  (3)f6cts.. 
(4)  $125,.5.50-;  Harris  &  Crow,  Tennessee,  (1) 


11%  cts,.  (2)  11%  CIS.,  (3)  17  cts.,  (41  $119- 
3-50;  Fred  M.  Crane  Co.,  Council  Bluffs,  Iowa, 
(1)  11  cts.,  (2)  12  cts.,  (3)  19  cts.,  (4)  $12o,- 
.300. 

Illinois. 

^Rids  will  be  received  and  opened  at  the 
residence  of  Carl  Bozell,  Nov.  7,  by  Commis- 
sioners of  Drainage  District  No.  8,  North 
Okaw,  Coles  County,  111.,  for  drainage  work. 
as  follows :  Widening  and  deepening  open 
ditch  6O0  ft.  in  length,  to  be  made  6  ft.  wide 
at  bottom,  with  slopes  of  1  to  1.  Furnishing 
and  laving  4.25o  ft.  of  20-in.  tile,  average  depth 
7%  ft.;  3,180  ft.  of  18-in.  tile.  av.  depth  6.8  ft.; 
350  ft.  of  15-in..  av.  depth  5.2  ft.;  l,5oo  ft.  of 
!  1-in.,  av.  depth  5  ft.;  1,540  ft.  of  12-in.,  av. 
depth  5  ft.  Certified  check  for  $200  must  ac- 
company bids  on  entire  contract ;  $100  with 
bids  for  furnishing  tile  and  sewer  pipe ;  $50 
with  bids  on  trenching  and  laying  tile.  Maps, 
profiles  and  plans  and  specifications  of  the 
work  may  be  seen  at  the  office  of  J.  D.  Galey, 
Town  Clerk  of  the  town  of  North  Okaw,  at 
the  office  of  Claude  L.  James.  Mattoon.  Ill, 
being  the  office  of  Frank  E.  Bishop,  the  engi- 
neer of  the  said  drainage  district,  and  at  the 
law-  oflices  of  Janus  W,  &  Edward  C.  Craig, 
in  Mattoon,  111. 


•i'  indicates  w^ork  now  open  for  bids.     T  indicates  a  contract  let  recently. 
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•|<Bids  will  be  received  until  2  p.  m.,  Nov.  8, 
by  G.  W.  Smith,  Secretary  Crow  Creek  Drain- 
;ige  District,  Lacon,  111.,  for  the  excavating  of 
ditches  and  the  laying  of  tile  in  said  district 
in  accordance  with  the  plan.s  and  specitications 
now  on  tile  in  the  office  of  the  clerk  of  said 
district.  Said  ditches  to  be  excavated  I)y  a 
dredge,  and  approximating  j!2n,nil(l  cu.  yds. ; 
■.V")ilO  ft.  of  14-in.  tile,  -l.lDirft.  lii-in.  and  l.L'OO 
ft.  8-in.  tile.  Terms  of  payment  shall  he  7.5 
per  cent  to  be  paid  contractor  on  work  actu- 
ally done  when  contractor  has  linished  -JU.OOO 
}ds.  or  more  of  excavatin.g  in  manner  accept- 
able to  commissioners ;  2')  per  cent  is  to  be 
lield  by  commissioners  until  entire  contract  is 
completed  and  accepted  by  s;iid  cnniniission- 
ers. 

•{•Bids  will  be  received  until  In  a.  ni.,  Xov. 
19,  by  Joseph  P.  Gulick.  Champaign,  III,  for 
the  following  work  in  Two-Mile  Slough 
Drainage  District,  Champaign  County.  111. 
Furnishing,  hauling,  distributing,  laying  and 
])acktilling  of  40  ft.  of  27-in.  vit.  clay  sewer 
pipe:  40  ft.  of  18-in.  vit.  clay  sewer  pipe: 
2,4(1(1  ft.  of  2T-in.  shale  tile:  2,000  ft.  of  24-in. 
shale  tile;  I.OHO  ft.  of  20-in.  shale  tile;  2.."i(J(l 
ft.  of  18-in.  shale  tile;  1,00(1  ft.  of  lO-in.  shale 
tile;  4,326  ft.  of  14-in.  shale  tile;  1.0(J0.  ft.  of 
12-in.  shale  tile;  4,374  ft.  of  10-in.  shale  tile; 
;i,()!l4  ft.  of  8-in.  shale  tile;  2  bulkheads,  esti- 
mated to  contain  20  cu.  yds.  of  concrete;  4 
catch  basins ;  all  in  Branch  No.  8  and  branch 
called  Town  Lateral  and  their  suli-branches 
near  the  village  of  Sadorns,  Champaign 
County.  111.  Certified  check  of  $lnO  must  ac- 
company all  bids  of  $2.(iO0  or  less,  $2()(l  for 
bids  between  $2,000  and  $.J,(lO(l,  and  $500  for 
all  bids  of  $.5,000  and  over.  Plans  and  spec- 
ifications and  plats  are  on  file  with  the  County 
Clerk  of  Champaign  County.  111. 

Iowa. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
11.  by  E.  M.  Callender,  County  .Auditor,  Clari- 
on, la.,  for  furnishing  the  material  and  labor, 
necessary  for  the  construction  of  Drain  No. 
•7(1,  located  in  Sections  l(.i-17-21.  Wall  Lake 
Township,  Wright  County,  la.  The  work, 
which  is  to  commence  before  Nov.  25  and 
must  be  completed  by  July  1,  w'ill  include  the 
following  approximate  quantities:  Main  drain 
—Sec.  1,  775  ft.  10-in.,  8.1(j  ft.  av.  cut;  Sec.  2, 
l:2(m  ft.  14-in.,  5..55  ft.  av.  cut;  Sec.  3.  l.KlO  ft. 
l(i-in.,  5.85  ft.  av.  cut;  Sec.  4,  2,2(K)  ft.  18-in.. 
7.73  ft.  av.  cut ;  Sec.  -5,  2,500  ft.  24-in.,  0.77  ft. 
av.  cut ;  Sec.  6,  4,400  ft.  26-in.,  5.20  ft.  av.  cut. 
Lateral  No.  1— Sec.  7,  862  ft.  8-in.,  5.64  ft.  av. 
cut;  Sec.  8,  1,300  ft.  10-in..  5.70  ft.  av.  cut; 
Sec.  9.  700  ft.  15-in..  6.87  ft.  av.  cut;  Sec.  10. 
000  ft.  16-in.,  7.87  ft.  av.  cut;  Sec.  11,  500  ft. 
14-in.,  6.23  ft.  av.  cut;  Sec.  12.  600  ft.  18-in.. 
5.77  ft.  av.  cut.  This  drain  to  be  constructed 
with  the  use  of  No.  1  salt  glazed,  vitrified  farm 
drain  tile.  One  concrete  bulkhead  of  10  cu. 
yds.  to  encase  the  end  tile.  Five  catch  basins 
"to  be  constructed  of  12-in.  sewer  pipe  with 
iron  grates,  .\verage  haul  for  tile  estimated, 
from  Woodstock,  10y2  miles;  Clarion,  11 
miles;  from  Reinicker,  111.,  i»  miles.  Engi- 
neer R.  R.  Rotzler's  estimate  of  cost,  $10,- 
ul6.(i2.  Ten  per  cent  of  amount  of  bid  in 
cash  or  certified  check  must  accompany  same. 

4«Bids  will  be  received  until  Nov.  14  by  J. 
G.  Devine,  County  .Auditor,  Dakota  City,  la., 
and  J.  L.  Hanrahan,  County  Auditor,  Fort 
Dodge  la.  for  the  construction  of  the  Hum- 
boldt-Webster Joint  Ditch  No.  4-50.  Length 
of  main  ditch,  42,!IO0  ft;  liottom  width,  6,  8 
and  10  ft.:  depth,  liy2  ft;  side  slopes,  1  to  1. 
requiring  excavation  of  34(1,0(10  cu.  yds.  Esti- 
mated, $27,200.  One  railroad  to  cross.  Near- 
est railroad  station  is  Thor.  3%  miles  from 
the  starting  point  of  work.  Work  must  be 
started  by  Dec.  14,  1012,  and  completed  by 
Dec.  1.  1913.  J.  L.  Parsons  of  Humboldt,  la., 
is  the  engineer. 

®J.  U.  DunkeU  Webster  City,  la.,  has  been 
awarded  the  contract  at  $2(t.445  for  construct- 
ing Countv  Drain  No.  131,  bids  for  which  were 
op'cned  Oct.  24,  at  Webster  City.  The  work 
i-;  divided  into  two  sections  as  follows;  Sec- 
tion No  1—1.700  ft.  34-in.  tile.  ay.  cut  9.5  ft., 
nnx  cut  12.5  ft.:  2.700  ft.  27-in.  tile,  av.cut 
8  5  ft.,  max.  cut  10.1  ft.:  4,8.50  ft.  24-in.  tile,  av. 


cut  7.5  ft.,  max.  cut  8.9  ft.;  2,1.5(1  ft.  16-in.  tile. 
av.  cut  6.5  ft.,  max.  cut  7.2  ft.;  1,.50()  ft.  20-in. 
tile,  av.  cut  8.4  ft.,  max.  cut  9.3  ft.;  1,400  ft. 
18-in.  tile,  av.  cut  8.5  ft.,  max.  cut  10.7  ft. ; 
1,600  ft.  12-in.  tile.  av.  cut  6.0  ft.,  max  cut  7.3 
ft. ;  »4X  ft.  10-in.  tile,  av.  cut  6.0  ft.,  max.  cut 
7.2  ft. ;  outlet  deepened  for  600  ft.,  about  400 
cu.  yds.;  1  28-cu.  yd.  wall.  -50  ft.;  16-in.  tile 
laid  in  5.5  cu.  yds.  of  cement ;  6  24-in.  takes 
connected  by  66  ft.  of  10-in.  tile;  4  16-in.  in- 
takes connected  by  75  ft.  of  8-in.  tile ;  4  10- 
in.  intakes.  Increasers :  1  27-iu.  to  34-in. ; 
1  24-in.  to  27-in.;  1  l(i-in  to  24-in.;  1  20-in.  to 
16-in.;  1  12-in.  to  18-in.  Y  Junctions:  1  18-in. 
on  27-in.;  1  8-in.  on  21-in. ;  2  10-in.  on  34-in.; 
1  •5-in.  on  24-in.:  I  I(i-in.  on  24-in.;  1  10-in. 
on  24-in.;  1  5-in.  on  l(i-in. ;  1  8-in.  on  20-in.: 
1  f<-in.  on  18-in.;  1  5-in.  on  10-in.;  2  5-in.  on 
18-in.  Sewer  Pipe  T  Junctions :  3  24-in.  on 
24-iii. ;  1  l(i-in.  on  lli-in. ;  1  16-iu.  on  20-in.;  1 
lO-in.  on  18-in.;  2  10-in.  on  12-in.;  2  10-in.  on 
l(i-in.  Section  No.  2—550  ft.  18-in. tile,  av 
cut  5..3  ft.,  max.  cut  (i.d  ft.;  3.3.50  ft.  14-in.  tile, 
av.  cut  5.7  ft.,  max.  cut  7.0  ft.;  1,391  ft.  12-in. 
tile,  av.  cut,  4.9.  ft. :  max.  cut  5.4  ft. :  500  ft. 
l(i-in.  tile.  av.  cut  4.8  ft.,  max.  cut  5.2  ft.:  W 
ft.  5-in.  tile,  av.  cut  4.0  ft.,  max.  cut  4.3  ft. ; 
(i70  ft.  16-in.  tile,  av.  cut  5.4  ft.,  max.  cut  5.8 
ft. ;  .39.3  ft.  5-in.  tile,  av.  cut  5..3  ft.,  max.  cut 
5.9  ft. ;  450  ft.  8-in. tile,  av.  cut  4.2  ft.,  max.  cut 
4.5  ft. ;  (i-50  ft.  5-in.  tile.  av.  cut  4.(i  ft.,  max.  cut 
8.1  ft.;  900  ft.  5-in.  tile,  av.  cut  4.6  ft.  max.  cut 
6.4  ft. ;  800  ft.  5-in. tile,  av.  cut  4.4  ft.,  max. 
cut  5.0  ft. ;  .370  ft.  8-in-tile,  av.  cut  4.2  ft. ; 
max  cut  4.6  ft. ;  4  12-in.  intakes  connected  b\ 
20  ft.  of  (i-in.  tile;  1  5-in.  intake.  Increasers: 
1  14-in.  to  18-in.  Y  Junctions  :  1  lO-in.  on  18- 
in. ;  1  6-in.  on  14-in.  Sewer  Pipe  T  Junctions; 
1  12-in.  on  14-in.;  2  12-in.  on  12-in.;  1  5-in.  on 
5-in.  Intakes  to  be  of  sewer  pipe  with  cem- 
ented joints  and  fitted  with  cement  collars  and 
crowned   grates. 

Louisiana. 

•I«Bids  will  be  received  until  noon.  Nov.  11. 
at  the  office  of  the  Board  of  State  Engineers, 
Rooms  213-215  New  Orleans  Court  Bldg., 
New  Orleans,  La.,  for  the  construction  of  the 
following  named  levee  work :  Parish  Line  to 
Slaughter  House  Levee;  St.  Bernard  Parish: 
Mississippi  River,  Left  Bank ;  Enlargement ; 
-Approximate  contents,  3,000  cu.  yds.  Deposit 
required,    $100.00;    bond    required,   $5o0.uii. 

Gardner  Levee,  Avoyelles  Parish,  Red  Riv- 
er, right  liank,  new  levee :  Approximate  con- 
tents, 25,00(1  cu.  yds.,  deposit  required.  $14U: 
bond  required,  $1,300. 

Pat  Cash  Levee,  Bossier  Parish.  Red  River, 
left  bank ;  new  levee.  Approximate  contents. 
13,000  cu.  yds.;  deposit  required.  $110;  bond 
required,  $6.50. 

Bossier  City  Levee,  Bossier  Parish.  Red 
River,  left  bank,  new  levee.  .Approximaie  con- 
tents 10,000  cu.  yds.  Deposit  required.  $lO0; 
bond  required,  $500. 

Belcher  Levee,  Bossier  Parish,  Red  River, 
left  bank,  new  levee.  Approximate  contents. 
10,000  cu.  yds.  Deposit  required.  $100;  bond 
required,   $500. 

Sunfiower  Levee,  Bossier  Parish,  Red  River, 
left  bank,  new  levee.  Approximate  contents. 
9.5.000  cu.  yds.  Deposit  required,  $-325;  bond 
required,  $4,800. 

Wassani  Levee,  Bossier  Parish,  Red  River. 
left  bank,  enlargement.  Approximate  con- 
tents, 5,000  cu.  yds.  Deposit  required,  $100; 
bond  required,  $500. 

Mercer  Levee,  Bossier  Parish,  Red  River, 
left  bank,  new  levee.  Approximate  conteiUs, 
47,000  cu.  yds.  Deposit  re<|uired.  $780:  bond 
required,  $2,100. 

Cash,  to  the  amount  named  as  deposit  must 
accompany  each  propos.il. 

Check,  certified  or  otherwise,  will  not  be  ac- 
cepted as  cash. 

The  right  to  reject  any  or  all  proposals  is 
reserved. 

Other  information  as  to  location,  character 
of  work,  terms  of  payment,  regulations  gov- 
erning manner  of  submitting  proposals,  sign- 
ing of  contract,  etc.,  may  be  obtained  at  the 
office  of  the  Board  of  State  Engineers.  Luther 


E.  Hall,  Governor  of  Louisiana:  I'Vank  M. 
Kerr.  Chief  State  Engineer. 

■{•Bids  will  be  received  until  noon,  Nov.  9. 
by  Julex  Roux,  Mayor,  and  City  Council  of 
liaton  Rouge,  La.,  for  constructing  certain 
levee  work,  paving  slopes,  etc.,  along  the  river 
front  of  the  city  from  North  St.  to  South 
Boulevard,  under  the  requirements  of  certain 
projects,  designated  as  Project  Nos.  i.  2  and 
3,  as  follows:  Project  No.  1:  Filling  up  to 
certain  grades,  the  area  between  river  and 
lighlands  or  bluffs;  enlarging  certain  stretches 
of  existing  lines  of  levee,  and  constructing  cer- 
tain lengths  of  new  levees,  all  involving  the 
handling  of  from  163,.5(lO  to  2(l5.0liO  cu.  yds.  of 
earthwork,  dependent  upon  grades  and  sec- 
tions finally  agreed  upon  and  prescribed ;  and 
paving  riverside  slope  of  completed  embank- 
ment, approximating  3i',00u  sq.  yds.  Deposit 
required.  $l,Hiii:  bond  required.  $18.0(10.  Proj- 
ect No.  2:  Same  as  Project  No.  1,  except  re- 
ducing, under  certain  conditions,  the  amount 
of  earthwork  to  be  placed  in  position,  varying 
from  153,0(1(1  to  196,(10(1  cu.  vds.  Deposit  re- 
quired. $9(l(t;  bond  required.  $17,(100.  Project 
No.  3:  Omitting  filling  up  of  area  between 
river  and  highlands  or  bluffs,  and  paving  river 
side  slope  of  embankment,  and  confining  work 
to  raising  and  enlarging  present  maintaining 
lines  of  Icvec,  approximating,  dependent  upon 
certain  conditions,  from  lUi.ddd  to  129.0dd  cu. 
yds.  Deposit  required,  $400;  bond  required. 
$6,.500.  Cash,  or  certified  check,  to  the  amount 
named  as  deposit,  must  accompany  each  pro- 
posal. The  right  to  reject  any  or  all  proposals 
is  reserved.  Other  information  as  to  location, 
character  of  work,  manner  of  submitting  pro- 
posals, execution  of  contract  and  bond,  time 
of  beginning  and  completing  of  work,  and 
terms  of  payment,  as  well  as  blank  forms  for 
submitting  proposals,  may  be  had  on  applica- 
tion to  the  Board  of  State  Engineers,  at  New 
Orleans.  La.  Frank  M.  Kerr.  Chief  State 
Engineer ;  (].  W.  Lawes.  Secretary. 

Cameron  Drainage  District  will  vote  this 
month  on  issuing  $.50,000  of  bonds  for  its  pro- 
posed system  to  drain  about  95."00  acres  of 
land  in  Cameron  Parish  by  means  of  a  12- 
mile  canal.  T.  H.  Mandele,  Lake  Charles. 
La.,  is  Engineer. 

Minnesota. 

^•Bids  will  be  received  until  2  p.  ni..  Nov.  9, 
by  C.  B.  Yancey,  Village  Recorder,  Edina, 
Minn.,  for  constructing  a  village  ditch,  known 
as  the  "Wind  Ditch,"  and  also  for  construct- 
ing a  village  ditch  known  as  the  "Wiltgen 
Ditch,"  according  to  maps,  profiles  and  spec- 
ifications thereof  on  file  in  the  office  of  the 
X'illage  Recorder  of  said  village.  Proposals 
must  be  accompanied  by  a  certified  check,  pay- 
able to  the  Village  Treasurer.  W.  R.  .Ander- 
son, for  5  per  cent  of  the  amount  of  the  bid, 
as  a  guaranty  for  the  execution  of  a  contra:! 
if  awarded.  Maps,  profiles  and  specifications 
may  also  be  seen  at  the  office  of  .Abbott  & 
Budd,  civil  engineers,  425  Kasota  Block,  Min- 
neapolis,   Minn. 

®Elmore  Cement  &  Tile  Co.,  Elmore,  Minn.. 
has  been  awarded  the  contract  at  $4,170  for 
constructing  County  Ditch  No.  13.  bids  for 
which  were  ooened  Oct.  23  at  Blue  Earth. 
Minn.  This  ditch  calls  for  6.119  ft.  of  Ki-in. 
tile.  700  ft.  of  15-in.  tile,  (i(W  ft.  of- 14-in.  tile. 
300  ft.  of  12-in.  tile,  800  ft.  of  IO-in.  tile,  1.400 
ft.  of  8-in.  tile,  70(t  ft.  of  7-in.  tile  and  900 
ft.  of  (i-in.  tile.  Nearest  station  Rake.  la.. 
about  3  miles,  on  the  R.  I.  R.  R..  and  Bricelyn, 
or  Frost,  Minn  .  7Vi  miU-s  each,  on  the  N.  \\". 
R.  K. 

Missouri. 

It  is  expecte<l  that  the  Citj-  Council  of  Kan- 
sas City.  Mo.,  will  ratifv  shortly  the  ordi- 
nance calling  for  a  special  election  some  time 
next  month  to  vote  on  issuing  $2.8.5d.d(td  of 
bonds  for  improvement  work.  Of  this  sum 
$7,50.(10(1  is  proposed  for  the  diversion  of  Tur- 
key Creek  into  the  Kaw  River  by  tunneling 
through  Greystone  heights  and  the  city's  share 
of  the  cost  of  dikes  lor  the  Missouri  River 
This  work,  as  jireviously  noted  in  these  col- 
umns, is  proposesil  for  the  purpose  of  pro- 
tecting the   West   Bottoms   from  Hoods.     The 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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diking  of  the  Missouri  River  is  to  protect 
the  low  lands  of  the  East  Bottoms  from  being 
flooded.  The  cost  of  diverting  Turkey  Lreek 
is  a  combination  proposition.  For  the  payment 
of  work  done  in  Missouri  a  benefit  district 
will  be  assessed,  and  for  the  work  to  be  done 
in  Kansas  about  $550,000  of  the  bonds  will 
be  spent.  The  total  cost  of  the  improvements 
is  estimated  at  over  1,000,000,  and  the  reason 
why  bonds  are  necessary  for  the  Kansas  end 
is  that  the  city  has  not  the  power  to  assess 
property  on  the  Missouri  side  of  the  river 
for  %vork  done  on  the  Kansas  side.  Lewis  R. 
Ash  is  City  Engineer  of  Kansas  City,  Mo. 

Nebraska. 

®Schleuter  Bros.,  Scribner,  Neb.,  have  been 
awarded  the  contract  for  reconstructing  the 
dike  south  of  Fremont. 

New  York. 

®The  Central  Dredging  Co.,  Cleveland,  O., 
has  been  awarded  tlie  contract  at  $759,158  for 
excavating  a  3-mile  channel  in  the  Hudson 
River  south  from  Waterford  for  the  State 
Barge  Canal. 


The  Central  Dredging  Co.,  ")l-2  Rockefeller 
Bldg.,  Cleveland,  O..  wishes  to  sub-let  250,000 
to  500,000  yds.  of  sand  and  gravel  excavation 
in  Hudson  River,  near  Troy,  N.  Y.  The  work 
can  be  reached  from  Fludson  River  through 
lock  taking  boat  about  28  ft.  by  1^0  ft. 
Ohio. 

City  Council  of  Toledo,  O.,  is  considering 
an  ordinance  providing  for  a  special  election 
on  a  bond  issue  of  $2,226,000  for  diverting 
Swan  Creek.  G.  W.  Tonson  is  City  Civil 
Engineer. 

Texas. 

A  syndicate  headed  by  Dr.  F.  S.  Pearson. 
115  Broadway,  New  York,  City,  has  purchased 
60,000  acres  of  land  near  Plainview,  Tex.,  and 
plans  to  put  it  under  irrigation.  The  supply 
will  be  obtained  from  shallow  wells  the  pumps 
to  be  operated  by  electricity  from  a  large 
power  plant,  which  will  be  erected.  An  ex- 
penditure of  about  $2,000,000  is  proposed. 

Utah. 

The  Provo  Reservoir  Co..  Provo.  has  award- 
ed contracts  to  farmers  alon.g  the  line  of  the 


canal  for  extending  it  from  Manilla  to  a  point 
north  of  .American  Fort,  a  distance  of  five 
miles.  Contracts  for  an  additional  four  mile 
extension  will  be  let  when  the  first  work  is 
finished. 

Washington. 

E.  C.  Baxter  &  Co.,  Kendall,  Wash,  at 
$8,707,  was  low  bidder  for  constructing  a 
drainage  ditch  at  Suinas,  Wash.,  for  the 
Municipal  Light  &  Power  Co.  The  Atlas  Con- 
struction Co..  Everett.  Wash.,  $9,000,  was  the 
next  lowest  bidder. 

Mexico. 

®.\.  M.  Lockett  &  Co.,  New  Orleans,  La., 
have  been  awarded  the  contract  for  installing 
the  first  unit  of  the  jjroposed  irrigation  sys- 
tem of  the  Compania  .■\gricola  de  Rio  Bravo. 
S.  A.,  of  Mexico.  The  company  plans  to  re- 
claim 1.000,000  acres  of  land  in  the  state  of 
Tamaulipas,  of  which  250,000  acres  will  be 
watered  under  the  contract  noted  above.  The 
contract  calls  for  an  initial  expenditure  of 
about  $250,000.  Two  pumping  plants  will  be 
erected  on  the  Mexican  side  of  the  Rio 
Grande,  about  40  miles  above  Matamoros. 


WATER  -WORKS 


California. 

The  city  of  Pasadena.  Cal..  h.is  purchased 
from  the  Pasadena,  Lake  Vineyard  Land  & 
Water  Co.  and  the  Pasadena  Land  &  Water 
Co.  their  properties  in  the  citj'  and  in  the 
nearbv  mountains  for  a  consideration  of  $807,- 
099. 

President  W.  L.  Smith  of  the  Tulare  City 
Water  Co..  Tulare,  Cal.,  has  offered  to  sell 
the  company's  system  to  the  city  for  $50,000. 
A  special  election  will  be  called  soon  by  the 
Board  of  Trustees  to  vote  on  the  proposition 
of  purchasing  the  plant  at  that  figure  or  to 
install  a  new  plant.  The  city  has  already  vot- 
ed $100,000  for  a  municipal  waterworks. 

The  citizens  of  Glendale,  Calif.,  at  a  re- 
cent election  voted  against  the  issuance  of 
bonds  for  the  making  of  improvements  to  the 
water  works  system. 

Georgia. 

The  citizens  of  La  Grange.  Ga..  on  Oct. 
28  voted  the  issuance  of  bonds  to  the  amount 
of  $150,000  for  the  buildin,g  of  a  waterworks 
plant,  $40,000  for  a  gas  plant  and  $40,000  ad- 
ditional for  public  schools.  The  bonds  will 
be  sold  about  Jan.  1. 

The  property  of  the  Columbus  W'aterworks 
Co.,  Columbus,  Ga..  has  been  sold  to  the  Co- 
lumbus Water  Supply  Co.  The  new  company, 
the  management  of  which  is  composed  of  Bir- 
mingham (.\la.)  capitalists,  announces  that 
thev  will  spend  $150,000  in  making  improve- 
ments in  the  systems, 

Idaho. 

The  City  Council  of  Twin  Falls.  Ida.,  ha' 
called  an  election  for  Nov.  26  for  the  purpose 
of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $150,000  to  buy  either  the  property 
of  the  Twin  Falls  Waterworks  Co.  or  con- 
struct an  entirely  new  system. 

Illinois. 

•'•Bids  may  be  received  until  10  a.  m.,  Nov. 
8,  by  L.  O.  Jahns,  Commissioner  of  Pub- 
lic property,  Moline,  111.,  for  a  tower  and 
tank  of  500,000  gals,  capacity.  The  tower  and 
tank  may  be  either  of  steel  or  of  reinforced 
concrete.  General  specifications  maj'  be  ob- 
tained of  Dabney  H.  ^laury,  1137  Monadnock 
Block.  Chicago.  111.,  Consulting  Engineer. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  L.  O.  Jahns,  Commissioner  of  Public 
Property.  ^loline.  111.,  for  reinforced  con- 
crete chimney,  160  ft.  high  by  6  ft.  in  diam- 
eter. Dabney  H.  Maury,  ,llS7  Monadnock 
Block.    Chicago,   III,   is    Consulting   Engineer. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  L.  O.  Johns,  Commissioner  of  Public 
Property,  Moline,  111.,  for  furnishing  and 
erecting    two    200-Ii.    p.    water    tube    boilers. 


Dabney  H.  Maury,  1137  Monadnock  Block, 
Chicago,   111.,   is   Consulting  Engineer. 

•J^Bids  will  be  received  until  11  a.  m.  Nov. 
15,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago.  111.,  for  furnishing  and 
delivering  a  steam  or  electric  locomotive 
crane  to  the  Lake  View  pumping  station,  742 
Montrose  Ave.  The  machine  is  to  be  of  the 
self-contained,  revolving  locomotive  type  ar- 
ranged to  run  on  a  standard  gauge  track. 
General  details  are  as  follows :  Length  of 
boom,  center  to  center.  42  ft. ;  1  cubic  yard 
bucket;  crane  to  have  safe  capacity  to  work 
in  bituminous  coal  at  radius  of  .32  ft.  in  any 
direction  without  out  riggers.  Cash  or  certified 
check  for  $100  must  accompany  proposal. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m.,  Nov.  11,  for  furnishing  and 
delivering  at  the  14th  St.  pumping  station, 
1354  Indiana  Ave.,  structural  steel  for  crane 
track  girder  and  supports,  including  track 
rails,  fastenings,  bolts,  rivets,  etc..  estimated 
quantity,  40  tons.  Casli  or  certified  check  for 
$100  must   accomjiany   proposal. 

^Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Wo'rks,  Chicago,  111., 
until  11  a.  m.  Nov.  12,  for  furnishing  tug 
service  to  the  various  cribs,  located  in  Lake 
Michigan  for  a  period  beginning  December 
10  and  ending  December  31,  subjection  to  ex- 
tension to  March  15,  1913.  Cash  or  certified 
check   for  $300  must  accompany  proposal. 

®D.  H.  Rider  has  been  awarded  the  contract 
liy  the  city  of  Bloomington,  111.,  for  the  con- 
struction of  a  water  main  on  Clay  St.  and 
Mercer  Ave.,  at  $3,611. 

Consulting  Engineer  Dabney  Maury,  Pe- 
oria and  Chicago,  III,  has  practically  complet- 
ed plans  and'  specifications  for  the  proposed 
waterworks  improvements  in  Moline,  111.  The 
improvements  under  consideration  are  the 
stand  pipe,  new  smokestack,  and  new  boilers. 
The  total  estimated  cost  is  $:35,000.  Bids  will 
be  asked  shortly.  Commissioner  of  Public 
Property  L.  O.  Jahns  is  in  charge.  C.  V. 
Johnson  is  City  Clerk. 

The  City  Council  of  Evanston.  111.,  has 
passed  an  ordinance  calling  for  a  bond  issue 
of  $180,000  to  pay  for  a  filtration  plant  to 
purify  the  city's  water  supply,  and  a  special 
election  will  be  held  Dec.  16  for  a  vote  on 
the  proposition.  It  is  proposed  to  erect  the 
tanks  north  of  Noyes  St.,  on  the  lake  shore, 
near  the  present  waterworks. 

The  City  Council  if  Virden,  111.,  has  passed 
a  resolution  directing  the  Mayor  to  appoint 
a  committee  of  three  councilmen  and  three 
citizens,  to  he  known  as  the  waterworks  com- 
mittee, which  shall  immediately  investigate 
and   report   to  the   council   if   sufficient   water 


supply  can   be   obtained   for   a   suitable   water 
system  for  the  city. 

Following  are  the  bids  submitted  to  L.  E. 
McGann.  Commissioner  of  Public  Works, 
Chicago,  111.,  on  October  30  for  furnishing 
tne  labor,  materials,  etc.,  necessary  to  design, 
deliver  and  erect  at  the  Roseland  pumping 
station,  104th  .St.  and  Stewart  Ave.,  one  25,- 
ono.tiuO-gallon  vertical  triplex,  single  acting 
pump,  driven  by  direct  connected,  vertical, 
triple  expansion  crank  and  fly  wheel,  condens- 
ing engine :  Bethlehem  Steel  Co.,  South 
Bethlehem.  Pa.,  $118,000:  Allis-Chahners 
Co..  112  S.  Michigan  Ave.,  Chicago,  111.,  $125.- 
000;  Holly  Manufacturing  Co.,  $160,000;  Wil- 
liam Tod  Co.,  $lii2.53s.  The  contract  has  not 
been  awarded. 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  N'ov. 
7,  by  Board  of  Public  Works,  South  Bend. 
Ind..  for  furnishing  material,  tools,  labor, 
etc.,  for  erecting  a  crane  for  the  water  de- 
partment. Burns  &  .McDoniicll,  Scarritt  Bldg., 
Kansas  City,   Mo.,   are   Engineers. 

®The  George  J.  Hoffman  Co.  has  been 
awarded  the  contract  for  the  foundations  and 
new  building  at  the  Lecper  Park  pumping  sta- 
tion by  the  Board  of  Public  Works  of  South 
Bend,  Ind.,  at  $-57,290.  This  completes  the 
improvements   for  the  north  pumping  station. 

Iowa. 

The  City  Council  of  Sioux  City,  la.,  has 
has  again  rejected  all  bids  received  for  the 
excavation  for  the  proposed  new  reservoir. 
The  lowest  bid  was  $0.14  per  cu.  yd.,  which 
was  considered  too  high. 

Kentucky. 

The  citizens  of  Wrsailles.  Ky.,  will  vote  at 
the  November  election  on  a  proposition  to  in- 
cur a  bonded  indebtedness  of  $25,000  to  im- 
prove the  waterworks  system  and  establish 
a  filtering  plant.  Mayor  H.  C.  Tavlor  is  super- 
intendent of  the  waterworks.  J.B.  Casscll  is 
City  Engineer. 

Louisiana. 

According  to  advices  from  Shreveport,  La., 
the  waterworks  company  plans  to  lay  water 
mains  from  its  pumping  plant  to  Queensbor- 
ough.  W.  R.  Goss  is  superintendent  of  the 
company.     Geo  R.  Wilson  is  City  Engineer. 

Maryland. 

The  proposed  waterworks  system  for  Rising 
Sun.  Md..  will  be  owned  and  operated  bv 
Civil  Engineer  Hugh  C.  Downing  of  Wyom- 
ing, Del. 

Minnesota. 

•J»Bids  will  be  received  at  once  bv  C.  J. 
Sundblad.   Clerk.   Alexandria.   Minn.,   for   lay- 
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ing  .j31  ft.  of  12-in.  intake  pipe  in  shallow 
marsh  and  lake  as  extension  to  water  works 
at  -Alexandria.   .Minn, 

Missouri. 

The  citizens  of  Nevada,  Mo.,  at  a  recent 
special  election  defeated  the  proposition  of 
grantmg  a  franchise  to  W.  C.  Gnnn  of  Fort 
Scott,  Kan.  Mr.  Gunn  recently  liought  the 
old  waterworks  plant  from  the  Missouri-Lin- 
coln Trust  Co.  of  St.  Louis. 

Nebraska. 

®The  City  Council  of  Farnani,  Neh..  on 
Oct.  29  awarded  the  contract  for  building  a 
new  electric  light  and  waterworks  plant  to 
the  Alamo  Engine  &  Supply  Co.,  1122-1124 
Farnam  St.,  Omaha.  Neh..  at"  $l(;,r)4:l 

New  York. 

•{•Bids  will  be  recei\L-d  until  V  p  m..  Nov 
18,  by  W.  _H.  Jahne.  Village  Clerk,  Plea,sant- 
ville,  N.  Y.,  for  Iniilding  a  circular  concrete 
reservoir  of  oOo.onO  gals,  capacity  designated 
as  Contract  No.  1  ;  and  for  constructing  aj)- 
proximately  3,000  lin.  ft.  of  lt»-inch  cast  iron 
pipe  line  and  appurteriances  designated  as 
Contract  No.  2.  Plans  and  detailed  speciiica- 
tions  may  be  had  at  the  office  of  the  Clerk  of 
the  Village  of  Pleasantvillc.  Westchester 
County,  N.  V. 

North    Carolina. 

.\n  election  will  be  held  in  Gastonia,  N.  C, 
on  Nov.  30.  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $10,000  for 
the   installation  of   a   water  works. 

Ohio. 

•J-Bids  will  be  received  until  noon,  Nov.  11, 
l)y  Director  of  Public  Service,  Lakewood,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terials for  a  water  main,  with  all  the  necessary 
vaives,  boxes,  tees,  etc..  for  the  following 
named  thoroughfares:  Emerson  .Ave.,  from 
-Nicholson  .Ave.  to  Donald  -\ve. :  Harlan  -\ve.. 
from  Nicholson  Ave.  to  Donald  Ave. ;  Merl 
-\ve.,  from  Nicholson  .\ye.  to  Donald  Ave. : 
Harlan  Ave.,  from  Nicholson  Ave.  to  Jackson 
.\ve- ;  Merl  Ave.,  from  Nicholson  to  Jackson 
.A.ve. ;  Jackson  Ave.,  from  Clifton  Blvd.  to 
Merl  Ave. ;  Warren  Rd.  to  supply  Water 
Tower.  The  foregoing  to  be  done  according 
to  plans  and  specifications  on  file  in  said  office 
and  at  the  office  of  C.  W.  Root.  l(t:13  Society 
for  Savings  Bldg...  Cleveland,  O. 

^Bids  will  be  received  until  noon,  Nov.  b"), 
by  W.  J.  Springborn,  Director  of  Public  Serv- 
ice, Cleveland.  0.,  for  valves  for  the  Fire 
Service  Pumping  Station  of  the  Water  De- 
partment of  the  city  of  Cleveland.  Specifica- 
tions may  be  obtained  of  the  Water  Superin- 
tendent.    W.   H.  Kirby  is   Secretary. 

^Bids  will  be  received  until  noon,  Nov.  2"i, 
by  Fred  H.  Shoaff,  Clerk,  village  of  Euclid, 
O.,  for  furnishing  the  material  and  labor  nec- 
essary for  the  improvement  of  Church  St., 
from  the  north  line  of  Euclid  .\ve.  to  the 
northerly  limits  of  the  village  of  Euclid,  by 
constructing  a  water  main  therein,  according 
to  plans  and  specifications  on  file  at  the  office 
of  said  Clerk  at  the  Town  Hall,  and  at  the 
office  of  the  F.  -A.  Pease  Engineering  Co.,  at 
931  Williamson  Bldg..  Cleveland,  O. 

^Bids  will  be  received  until  noon,  Nov.  2.5. 
by  Fred  H.  Shoaff,  Clerk,  village  of  Euclid, 
O.,  for  furnishing  the  material  and  labor  nec- 
essary for  the  improvement  of  Lloyd  Rd., 
from  the  east  line  of  Euclid  village  to  the 
bank  of  Lake  Erie,  by  constructing  a  water 
main  therein,  according  to  the  plans  and  spec- 
ifications on  file  at  the  office  of  said  Clerk  at 
the  Town  Hall  and  at  the  office  of  the  F.  A. 
Pease  Engineering  Co..  931  Williamson  Bldg.. 
Cleveland,  O. 

4*Bids  will  be  received  until  noon.  Nov.  23. 
by  Fred  H.  Shoaff.  Clerk,  village  of  Euclid, 
d.,  for  furnishing  the  material  and  labor  nec- 
essary for  the  improvement  of  Dille  Rd.,  from 
the  north  line  of  Euclid  Ave.  to  the  south  line 
of  the  N.  Y.  C.  &  St.  L.  R.  R.  right  of  wa.v, 
by  constructing  a  water  main  therein,  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  office  of  said  Clerk  at  the  Town  Hall  and 
at  the  office  of  the  F.  A.  Pease  Engineering 
Co.,  931  Williamson  Bldg.,  Cleveland,  O. 


4*B'''s  will  be  received  until  noon,  Nov.  25, 
by  I'red  11.  Shoaff.  Village  Clerk,  Euclid,  O., 
for  furnishing  the  material  an<l  labor  neces- 
sary for  the  improvement  of  Lamb  -\vc.,  from 
the  north  line  of  Euclid  .Ave.  to  the  center 
line  of  Roseland  .\ve.,  by  constructing  a  water 
niain  therein,  according  to  the  plans  and  spec- 
ifications on  file  at  the  office  of  said  Clerk  at 
the  Town  Hall  and  at  the  office  of  the  F.  A. 
Pease  JCngineering  Co.,  il31  Williamson  Bldg., 
Cleveland,  O. 

+Bids  will  be  received  until  noon,  Nov.  25, 
by  Fred  H.  Shoaff.  Village  Clerk,  Euclid,  O., 
for  furnishing  the  material  and  labor  neces- 
sary for  the  improvement  of  Locust  Ave., 
from  the  north  line  of  Euclid  -Vve.  to  the 
center  line  of  Roseland  Ave.,  by  constructing 
a  water  main  therein,  according  to  the  plans 
and  specifications  on  file  at  the  office  of  said 
Clerk,  and  at  the  office  of  the  F.  -\.  Pease  En- 
gineering Co.,  931  Williamson  Bldg.,  Cleve- 
land, O. 

^•Bids  will  be  received  until  noon,  Nov.  2-5, 
by  Fred  H.  Shoaff,  Village  Clerk,  Euclid.  O., 
for  furnishing  the  material  and  labor  neces- 
sary for  the  improvement  of  Iddings  Ave., 
from  the  north  line  of  Euclid  Ave.  to  the 
center  line  of  Roseland  .\ve.,  by  constructing 
a  water  main  therein,  according  to  the  plans 
and  specifications  on  file  at  the  office  of  said 
Clerk,  and  at  the  office  of  the  F.  A.  Pease  En- 
gineering Co.,  931  Williamson  Bldg.,  Cleve- 
land, O. 

•J^Bids  will  be  received  until  noon,  Nov.  7. 
by  W.  J.  Springborn.  Director  of  Public  Serv- 
ice, Cleveland,  O..  for  two  gear  drives  for 
lay  shaft  on  engines  Nos.  2  and  3  at  the  Kirt- 
land  Pumping  .Station  of  the  Water  Depart- 
ment of  the  city  of  Cleveland.  Specifications 
may  be  had  of  the  Water  Sujerintendent. 
W.  H.   Kirby  is   Secretary. 

•J*Bids  will  be  received  until  noon,  Nov.  14, 
liy  W,  J.  Springborn,  Director  of  Public  Serv- 
ice, Cleveland,  O..  for  Light  Signal  for  Crib 
No.  5  of  the  Water  Department.  Specifications 
may  be  obtained  of  the  Water  Superintendent. 
W.  H.  Kirby  is  Secretary. 

^Bids  will  be  received  until  Nov.  7  by 
city  of  Dayton,  O.,  it  is  reported,  for  the  con- 
struction of  a  water  tower  estimated  to  cost 
$25,000. 

4"Bids  will  be  received  until  noon,  Nov.  18, 
by  W.  J.  Springborn,  Director  of  Public  Serv- 
ice at  the  office  of  W.  H.  Kirby,  Secretary, 
Cleveland,  O.,  for  Venturi  Meters  for  the 
Fire  Service  Pumping  Station  of  the  Water 
Department  of  the  City  of  Cleveland.  Speci- 
fications may  be  obtained  of  the  Superintend- 
ent of  the  Water   Department. 

®The  Department  of  Public  Service  of  Co- 
lumbus. O.,  has  awarded  the  contract  for  fur- 
nishing lO.'^.OOO  lbs.  of  lead  pipe  for  the  water- 
works department  to  the  Columbus  -Supply 
Co.,  at  $5.59  per  100  lbs.  The  Westwater  Sup- 
ply Co.  bid  $0.63  and  the  Scioto  Valley  Sup- 
ply  Co.  bid  $5.09. 

The  City  Council  of  Zanesvillc,  O.,  it  is 
reported,  has  decided  on  a  new  proposition  to 
ndopt  the  plans  of  Herring  &  Gregory  of  New 
^'ork  Citv  for  a  new  water  supply  for  Zanes- 
villc, with  an  amendment  that  the  en.gineers 
of  contracting  firms  that  expect  to  bid  on  the 
work  be  asked  to  sulimit  plans  and  specifica- 
tions of  their  ow-n  and  e.stablish  a  system  of 
competitive  bidding  on  different  plans  for  the 
proposed  new  waterworks. 

The  Department  of  Public  Safety  of  Cleve- 
land. O..  Hiram  F.  Stillman.  Secretary,  re- 
jected all  bids  received  for  the  in.'^tallation  of 
two  electrically  driven  pumps  fur  Cooley 
Farms.   Infirmary   Division. 

Oklahoma. 

.\  dtcp  well  is  bein.g  driven  in  Roft',  Okla., 
for  the  city  w^aterworks.  The  citizens  recent- 
ly voted  bonds  to  the  amount  of  $10,000  for 
this   purpose  and   for  extending  the  mains. 

Oregon. 

®R.  D,  Gould  ..f  Hood  River.  Ore.,  has 
been  awarded  the  contract  by  the  city  of 
Grandview,  Wash.,  for  the  installation  of  a 
water  works  system  at  $14,135,  The  work 
will    include   8lAxlO   triplex   deep   well   pump, 


25  H.  P.  motor,  30  H.  P.  gasoline  engine,  5x20 
steel  pressure  tank,  3O.000-gal.  elevated  tank, 
3',-i  miles  of  wood  stave  pipe  mains  with  18 
hydrants.  Bids  were  r.pened  Oct.  28.  \V.  H. 
Dunbar  is  City   Engineer. 

Engineer  P.  M.  Morse  of  Hood  River,  Ore.. 
has  prepared  plans  for  the  making  of  exten- 
sions to  the  waterworks  system  of  that  citv. 
at  an  estimated  cost  of  $90,000.  The  water 
w'ill  be  secured  from  sjjrings  owned  by  the 
city.  The  work  will  include  the  laying  of 
new  pipe  and  constructing  reservoirs.  The 
contract  will  be  let  innie  time  during  the 
coming  winter. 

Pennsylvania. 

The  Webb  Motor  Fire  -Apparatus  Co.  of 
-Mlentown,  Pa.,  has  submitted  the  lowest  bid 
loi-  the  furnishing  of  fire  apparatus  to  the 
Board  of  Control  of  -Akron,  O.,  with  the  ex- 
ception of  a  tractor,  the  lowest  bid  being  re- 
ceived from  the  Nott  Co.  of  Minneapolis. 
Miim.  The  aggregate  bid  of  the  Webb  Co. 
was  $51..!5(i.     The  tractor  bid  was  $4,25ii. 

The  Wa\'nesboro  ^^■ater  Co.,  Waynesboro, 
Pa.,  has  retained  Consulting  Engineer  Al- 
bright &  Mebus,  908  Land  Title  Bldg.,  Phila- 
delphia, I'a.,  to  report  on  and  draw  plans 
for  the  irniirovements  to  the  water  system  for 
which  the  company  recently  increased  its 
capital  stock  $200,000.  J.  P. 'Funk  is  Super- 
intendent. 

South  Dakota. 

Plar.s  have  been  completed  for  a  $22,500 
waterworks  plant  and  electric  light  plant  for 
Bowdle,  S.  D.  ^\'ork  on  the  electric  plant 
will  commence  at  once,  but  the  waterworks 
system  may  not  be  starf-d  before  spring- 
Tennessee. 

The  citizens  of  Arlington,  Tenn..  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $10,000  for  the  construction  of  a 
water  works  system. 

Texas. 

The    Diiard    oi    Trade   of   Cooper,   Tex.,   is 

endeavoring  to   interest  capital   in   building   a 

waterworks  system  at  Cooper.     It  is  reported 

that  a  good  supply  of  water  is  located  near 

.  the  surface. 

At  a  recent  meeting  of  the  Young  Men's 
Business  Club  of  San  .Angelo.  Tex.,  a  resolu- 
ti(m  was  passed  requesting  that  steps  be  taken 
to  give  to  San  .Vngelo  a  jiurer  water  supply. 
A  filtering  plant  is  asked. 

The  city  of  Fowlerton.  Tex.,  plans  the 
construction  of  a  new  waterworks  system  at 
an  estimated  cost  of  $7,o00.  Water  will  he 
secured  from  artesian  well.  W.  1^.  Rockwell. 
San  -Antonio,  Tex.,  is  Engineer.  B.  D.  Hatch- 
er is  official  in  charge. 

The  citizens  of  Longview.  Te.^c.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $100,000.  for  the  making  of  ex- 
tensions and  enlarging  the  water  works  plant. 
The  -Aetna  Engineering  Bureau,  Chicago.  111., 
are   Engineers. 

-An  election  will  be  held  in  Brady,  Tex.,  on 
Nov.  l(i  for  the  purpose  of  voting  on  the 
proposition  of  issuing  bonds  to  fhe  amount  of 
$42,250  to  purchase  the  property  .>f  the  Brady 
\\':ner  &  Light  Co. 

Utah. 

©The  L'tah  State  Land  Board  has  granted 
the  contract  for  the  driving  of  a  O-in.  well 
near  -Modcna  in  Iron  Comity,  to  S.  .'\.  Hatte- 
man,  at  $4.95  per  ft.,  for  a  well  ()00  ft.  deep  or 
less.  The  pipe  is  to  be  encased  with  wrought 
iron  for  the  entire  depth  of  the  well.  The 
secretary  of  the  land  board  has  been  author- 
ized to  advertise  for  bids  for  the  driving  of  a 
well  about  (i  miles  southeast  of  Monticello  in 
San  Juan  County. 

Vermont. 

The  water  committee  of  the  Board  of  .Alder- 
men, Rutland.  Vt..  has  recommended  the  con- 
struction of  a  reservoir  adjoining  the  present 
reservoir,  to  have  a  capacity  of  30.000,000  gals,, 
at  an  eslimaled  cost  of  $130,000.  Conunission- 
er  of  Public  \Vorks  Frank  R.  Blanchard  is 
official  in  charge  of  waterworks.  H.  B.  Whit- 
tier  is  Citv  Clerk.  -. 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Virginia. 

Mayor  Ainslie.  of  Richmond,  Va.,  has  signed 
the  ordinance  granting  Woodland  Heights  per- 
mission to  tap  the  cit\-  water  mains  at  the  ex- 
treme end  of  Hull  St. 

Washington. 

4*Bids  will  he  received  until  7  p.  m.,  Nov.  0, 
by  G.  VV.  Whicher,  City  Clerk,  Latah,  Wash., 
for  the  construction  of  a  waterworks  system. 

The  citizens  of  Kerndale,  Wash.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $12,u0(l  for  the  installation  of 
a    municipal   waterworks   system. 

The  citizens  of  Farmington,  Wash.,  at  a 
recent  election  voted  the  issuance  of  bonds  to 
the  amount  of  $ln,(,)0(i  for  the  construction  of 
two  miles  of  mains  and  a  water  tank. 

The  citizens  of  Ferndale,  Wash  .  have  voted 
the  issuance  of  bonds  to  the  amount  of  $12, 000 
ior  the  construction  of  a  waterworks  system. 

The  city  of  Beaverton,  Wash.,  will  sell 
bonds  Xov.  1  to  the  amount  of  $12,300,  the 
proceeds  of  which  will  be  used  for  improve- 
ments in  the  waterworks  system  of  the  city. 

Following  bids  were  received  by  the  Board 
of  Public  \\"orks  of  Seattle.  Wash.,  for  the 
construction  of  water  mains  on  33d  Ave.  N. : 
D.  H.  Traphagen,  $2.2-50 ;  Ferguson-Coit  Co., 
$2,177;  Elliott  Construction  Co.,  Fourth  Ave., 
Seattle,  $2,loO.  and  Decken  &•  Rightmire, 
$2,202. 

West  Virginia. 

The  Board  of  Trade  .>l  Wheeling,  \V.  Ya.. 
has  appointed  a  commission  to  employ  an  en- 
gineer for  the  purpose  of  investigating  the 
various  kinds  of  filtration  systems  and  report 
nn  the  feasibility  of  installing  a  filtration  plant 
in  Wheeling.  C.  A.  Robinson  is  president  of 
the  board. 

Consulting  Engineer  D.  D.  Brett  of  Clarks- 
ville.  W.  Va..  has  prepared  plans  and  speci- 
iications  for  the  construction  of  a  water 
works  svstem  in  Broad-  Oaks,  W.  Va.,  at  an 
estimated  cost  of  $20,000. 

Wisconsin. 

The  citizens  of  Oshkosh.  Wis.,  will  vote  at 
the  Novemljer  election  on  the  question  of  the 
city  purchasing  the  plant  of  the  Oshkosh  Wa-. 
terworks  Co. 

The  Board  of  Public  Works  of  La  Crosse. 
Wis.,  will  let  18  contracts  for  work  and  ma- 
terials to  be  used  in  ccmnectinn  with  the  new- 


water  plant,  aggregating  nearly  $350,000  during 
the  third  week  in  November.  Jas.  T.  Day  is 
official  in  charge.  E.  H.  Hoffman  is  City 
Clerk.  Alvord  &  Burdick.  Hartford  Rldg., 
Chicago,  111.,  are  Engineers. 

Canada. 

4'Bids  will  be  received  until  8  p.  m..  Nov. 
18,  by  George  B.  R.  Bond,  Secretary-Treas- 
urer. Bassano,  Alta..  for  the  following  water- 
works contracts:  Contract  "T" — All  labor 
and  materials  for  constructing  a  concrete 
I)ump  shaft,  130  ft.  deep,  and  laying  18-in. 
steel  intake  pipe  in  tunnel  from  shaft  to  Bow 
River,  225  ft.  in  length,  and  constructing  in- 
take crib  in  river.  Contract  "H" — .All  labor 
and  materials  for  constructin.g  frame  power- 
house at  Bow  River.  Contract  "F" — .-XU  labor 
and  materials  for  constructing  frame  frost 
casing  for  standpipe,  2-5  ft.  diameter  by  n2 
ft.  high.  Contract  "P"— Supply  and  erection 
of  a  deep  well  pumping  engine,  or  alternative- 
ly, of  a  centrifugal  pump  and  steam  turbine. 
Contract  "R" — Supjily  and  erection  of  two  re- 
turn tubular  steam  boilers  and  stack.  Con- 
tract "S" — Supply  and  erection  of  a  steel 
standpipe.  20  ft.  diameter  by  lOn  ft.  high: 
Plans  and  spccilications  for  Contracts  "T," 
"H,"  and  "F'"  may  be  obtained  from  the  John 
Gait  Engineering  Co.,  Ltd.,  Winnipeg  and  Cal- 
gary, on  deposit  of  check  for  $10.  which  will 
be  returned  to  bona  fide  tenderers.  Specifica- 
tions for  Contracts  "P,"  "R"  and  "S"  will  be 
sent  on  application  to  the  Engineers. 

^•Bids  will  be  received  until  0  p.  m.,  Nov. 
11,  by  B.  L.  Edgecombe.  Chainnan  of  the 
Water  Commission,  Dunvillc.  Ont.,  for  one 
steel  elevated  tank  of  100,00(1  imperial  gals. 
capacity,  and  alternately  for  one  125,000  im- 
perial gals.'capacity. 

^Bids  will  be  received  until  noon,  Nov.  12, 
by  T.  F.  Acheson,  Secretary-Treasurer,  York- 
ton,  Sask.,  for  one  automobile  fire  truck,  com- 
plete, from  5li  to  (iO  h.  p.,  with  combination 
e-xtension  ladder,  hose  and  chemical  equip- 
ment. 

•{•Bids  will  be  received  until  noon,  Dec.  10, 
bv  H.  C.  Hocken,  Chairman,  Board  of  Con- 
trol, Toronto.  Ont.,  for  the  installation  of  ono 
or  more  fifteen  million  imperial  gal.  pumping 
engines  and  boilers  at  the  \lain  Pumping  Sta- 
ll .,  -pi  cifications  and  tender  form  may  be 
obtained  upon  a])plication  at  the  office  of  Mr. 
James   Milne,   Mechanical   and   Electrical  En- 


gineer, Department  of  Works,  City  Hall,  Tor- 
onto. 

^•Bids  will  be  received  until  11  a.  m.,  Nov. 
1-"),  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  the  manufacture,  delivery  and  in- 
stallation of  one  horizontal  boiler  at  the  High 
Pressure  Pumping  Station,  James  .Ave.  Spec- 
ifications and  form  of  tender,  together  with 
conditions  governing  tenders,  as  prescribed  by 
by-laws,  may  be  obtained  at  the  office  of  the 
City  Engineer,  223  James  Ave.  M.  Peterson, 
Secretary. 

•J*Bids  will  be  received  until  11  a.  m..  Nov. 
8,  by  Chairman,  Board  of  Control,  Winnipeg. 
Man.,  for  .supply  of  twenty-five  .3()-in.  gate 
valves  for  the  Domestic  Waterworks  system. 
Specification  and  form  of  tender,  together  with 
conditions  governing  tenders,  as  prescribed  by 
by-law,  may  be  obtained  at  the  office  of  the 
City  Engineer,  223  James  Ave.  M.  Peterson. 
Secretary. 

4«Bids  will  be  received  until  Nov.  1-1  bv 
DuCane,  Dutcher  &  Co-,  911-14  Rogers  Bldgl, 
Vancouver,  B.  C,  at  the  office  of  J.  J.  Gar- 
ment, City  Clerk.  Kamloops,  B.  C,  for  the 
construction  of  an  intake  dam  and  flume  sys- 
tem on  the  Barrier  River  near  Kamloops. 

®The  Board  of  Public  Works  of  Niagara 
Falls,  Ont.,  has  let  the  contract  for  the  in- 
stallation of  a  new  centrifugal  pump  to  the 
Canada  Foundry  Co.  of  Toronto,  at  $o,700. 
Other  bidders  on  the  work  were :  Escher 
Wyss  &  Co..  Montreal,  Que.:  Buffalo  Steam 
Pump  Co.,  Buffalo.  N.  Y. ;  John  Inglis  Co., 
Toronto,  Ont. ;  Drummond  McCall  Co.,  and 
John  McDougall  Iron  Works,  Montreal. 

The  ratepayers  of  Revelstoke,  B.  C,  at  a 
recent  election  approved  the  expenditure  of 
$10,oOii  for  e.xtension  to  present  waterworks 
system. 

The  ratepayers  of  Calgary,  Alta.,  recently 
approved  the  expenditure  of  $378,000  for  ex- 
tension to  waterworks  system,  .•\pproximately 
■"i.OOd  new  cciimections  will  be  made. 

Plans  and  specifictitions  have  been  prepared 
by  Consulting  Engineers  Chipman  &  Powers, 
Toronto,  Ont.,  for  the  installation  of  a  new 
waterworks  system  in  Bowmanville,  Ont..  at 
an  estimated  cost  of  $111,000.  Water  will  be 
.secured  from  gravity  springs.  The  work  will 
include  laying  of  mains,  constructing  pump 
house,  three  reservoirs,  furnishing  iron  pipe, 
hvdrants.  valves,  etc..  and  booster  pumps.  En- 
gineer Willis  Chipman  is  in  charge. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

®The  City  Commission  of  Birmingham,  Ala., 
has  awarded  contracts  for  sewer  construction 
in  Elyton  and  Wylam  to  H.  N.  Bowdry  and 
the  Burkhalter  Contracting  Co.,  at  $0,713  and 
$202  respectively. 

California. 

®The  Board  of  Trustees  of  Hemet,  Cal.. 
has  awarded  the  contract  for  the  installation 
of  a  sanitarv  sewer  svstem  to  John  M.  Mc- 
Mullen  of  Los  Angeles,  Cal.  at  $32.-500.  Con- 
struction work  will  begin  within  a  few  weeks. 

®T.  W.  Nichols  has  been  awarded  the  con- 
tract by  the  Board  of  Trustees  of  Petaluma, 
Cal.,  for  the  construction  of  the  new  0-in.  sew- 
er on  Washington  St.,  East  Petaluma,  to  con- 
nect with  the  terminal  of  the  present  Washing- 
ton St.  sewer,  at  $0.43%  per  lin.  ft.,  including 
Y's.  $30  for  manholes,  and  $2.50  each  for  lamp- 
holes. 

The  City  Engineer  of  Huntington  Beach, 
Cal.,  is  preparing  plans  for  the  installation  of 
a  sewerage  system.  The  Board  of  Trustees 
is  in  charge. 

The  City  Trustees  of  Dinuba.  Cal.,  have 
passed  a  resolution  providing  for  the  buildint; 
of  a  sanitary  sewer  system,  including  the  build- 
ing of  the  outfall  lane,  and  the  disposal  plant. 

The  Trustees  of  Fowler,  Calif.,  have  passed 
an  ordinance  calling  for  the  sale  of  the  sewer 
and  water  bonds.  The  systems  will  be  out- 
lined and  specifications  and  blue  prints  secured 


during  November,  after  which  bids  will  be 
asked  for  the  construction  of  the  same.  It  is 
thought  that  the  work  will  commence  about 
Jan.  15.  1013. 

City  Engineer  .\1.  M.  O'Shaughnessy  of  San 
Francisco,  Calif.,  has  recommended  to  the 
Board  of  Public  Works  a  bond  issue  of  $4,000.- 
000  for  the  completicm  of  the  city's  sewer  sys- 
tem as  planned  in  18!l(i  by  Engineers  C.  E. 
Grunsky.  Marsdcu  M;inson.  C.  S.  Tilton  and 
Rudolph  Hering. 

Florida. 

•{•Bids  will  be  received  until  4  p.  m..  Nov. 
21.  by  Board  of  Bond  Trustees.  Live  Oak. 
Fla..  for  furnishing  all  materialtand  labor 
for  the  construction  of  a  .system  of  Sanitary 
Sewers  at  Live  Oak,  Fla..  as  per  plans  and 
specifications  adopted  by  them.  The  work  will 
consist  of  approximately  nil.  miles  of  pipe 
sewers  from  8  to  15  ins.  in  diameter,  with 
Sew^age  Disposal  Plant.  Each  bid  must  be  ac- 
companied by  a  certified  check,  made  payable 
to  the  chairman  of  Board  of  Bond  Trustees 
for  $2,(Miii.  The  right  is  reserved  to  reject 
any  or  all  bids.  Plans  and  specifications  can 
be  seen  at  the  office  of  the  City  Clerk,  and 
at  the  offices  of  H.  S.  Jaudon  Engineering 
Company,  Box  -582,  Savannah,  Georgia,  Engi- 
neers, atid  specifications  will  be  furnished  by 
the  Engineers  upon  payment  of  $5  to  cover 
cost.  W.  H.  Lyle,  is  Chairman ;  C.  A.  Hardee 
is  Secretary  of  Board  >•{  Bond  Tru.-,tees. 


^liids  will  be  received  until  Dec.  3  (change 
of  date )  by  the  City  of  West  Palm  Beach, 
Fla.,  for  tile  laying'  of  about  22,000  ft.  of 
concrete  sewer  pipe  with  manholes,  and  a  sep- 
tic tank.     .-K.  M.  Lopez  is  City  Clerk. 

The  DeLjind  Business  League.  DeLand.  Fla. 
has  directed  the  public  improvement  conmiit- 
tee  to  proceed  with  plans  for  a  system  of  sew- 
erage for  the  city  and  for  the  brick  paving 
of  some  of  the  more  important  streets. 

An  election  will  be  held  in  Plant  City,  Fla. 
(population  2.481  ),  on  Nov.  2  for  the  purpose 
of  voting  on  the  issuance  of  bonds  in  the 
smu  of  $25.n((0  for  sewer  construction. 

It  is  reported  that  the  citizens  of  Mulberry. 
I'la..  on  Oct.  22  voted  the  issuance  of  bonds 
to  the  amount  of  $20,000  for  the  installation 
of  a  sewerage  system  and  disposal  plant. 
Plans  were  prepared  by  J.  B.  McCrary  Co.,  -At- 
lanta,  Ga. 

Georgia. 

®The  City  Council  of  Nashville,  Ga.,  has 
let  the  contract  for  the  installation  of  a  new 
sewer  system  in  that  town  to  J.  B.  McCrary 
&  Co.  of  .Atlanta.  Ga..  at  $10,500.  The  system 
comprises  about  three  miles  of  sewers,  put 
down  extra  deep  to  t.ike  care  of  future  needs. 

.An  election  will  be  held  shortly  in  State^- 
boro,  Ga.,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $()0,OOO 
for  sewers  and  other  improvements. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Illinois.  a  sewer  in  Walker  St.,   from  Tryon  to  \  ail  Baltimore,  has  appraised  the  value  of  the  plant 

•^Blds  will  be  received  until  7:30  p.  m.,  ^'■'  '■*'  ?f'(i2%  per  ft.  at  $650,000. 
Nov.  15,  by  City  Council,  Cairo,  111.,  for  the  ■'^^^  Board  of  Public  Works  and  City  En-  Robert  B.  Morse,  Sanitary  Engineer  of 
construction  of  approximately  450  ft.  of  6-ft.  B'"eer  P.  J.  Lyons  have  asked  the  City  Coun-  Maryland,  is  working  out  detail  plans  for  car- 
concrete  sewer  and  various  street  and  house  u-,°^  Hammond,  Ind.,  to  consider  the  avail-  ing  for  the  sewerage  of  Catonsville  and  Brook- 
connections.  Trench  has  already  been  e.xca-  ab'l't.y  of  a  site  for  a  sewer  pumping  station,  lyn  and  will  shortly  take  up  the  plans  for 
vated  and  cribbing  put  in  place  bv  the  city.  ^'^  filtration  tanks.  W.  S.  Shields,  Hartford  draining  Hamilton  and  its  vicinity.  Plans 
Plans  and  specifications  mav  be  had  of  the  Bldg.,  Chicago,  111.,  is  Consulting  Engineer.  were  submitted  some  time  ago  by  the  engineer 
City  Clerk.  W.  Robert  Cameron  is  City  ^"y  Engineer  Frank  M.  Randall  of  Fort  to  the  State  Board  of  Health  for  the  estab- 
Engineer.  Wayne,  Ind.,  is  preparineg  plans  for  a  sewer  lishment  of   sewerage   disposal   plants  in   the 

®Henry    Rees    of    Quincy,    III.,    has    been  system  that  will  drain  that  outlying  section  of  suburbs 

awarded  the  contract  by  the  Board  of  Local  ^^^  '^''>''  ""'''h  °^  '^'^  Nickel  Plate  tracks  and  Chief  Engineer  Calvin  W.  Hendricks  of  the 

Improvements  of  that  city,  for  the  construe-  J^'^^t   of    St.   Mary's   Ave.,    known    as    West  Baltimore   Sewerage   Commission  proposes  to 

tion  of  pipe  sewers  in  12th  St.,  between  Ohio  )},'^>!"'=     Heights.     William    Jeffries     is     City  spend   the   following   sums   next   year   for  the 

and  Jefferson  Sts. ;  in  13th  St.,  between  Ohio  ^'"'^-  building  of  sewers:  Lateral  sewers,  $1,750,000; 

and  Jefferson   Sts.,  and  in  Ohio   St.,  between  '■"^  Board  of  Public  Works  of  Evansville,  storm  sewers,  $850,000. 

13th    and    14th    Sts.,    at    $5,218.        Bids    were  ^"<^-  ^^^  ^^'^"  Petitioned  for  the  construction  Mirhicran 

opened   Oct.  28.  of  a  local  sewer  to  drain  the  property  on  Olive  wiii.uig.in. 

®E.  R.  Harding  Co.,  Racine,  Wis    has  been  S^'  from  Lafayette  to  Heidelbach  Ave.  The  Board  of  Estimate.  Detroit,  Mich.,  Has 

awarded  the  contract 'by  the   Board  of   local  Town  authorized     the     issuance    of     bonds     to    the 

Improvements    of    Quincy,    111.,    for    the    con-  *                      i"wd.  amount  of  $100,000  for  the  construction  of  an 

struction   of    pipe    sewers '  in   Adams    St.,   be-  The  City  Council  of  Clinton,  la.,  has  passed  'ncmerator    plant    for    the    disposal    of    gar- 

tween    Sixth   Ave.   and   Eighth   St.,   at  $1,349.  a  resolution  deeming  it  necessary  to  construct  "^^  and   refuse. 

Bids  were  opened  Oct.  28.  a  number  of  sewers,  ranging  in  size  from  8  to  Consulting  Engineer    I .  C.  Hatton  ot  Wil- 

®Jos.  Eiff  &  Son  of  Quincv.  111.,  have  been  24  ins.  in  diameter.  C.  T.  Reusche  is  City  Clerk.  mmgton,   Del,,  has  submitted   plans,  specifica- 

been   awarded   the   contract   by   the    Board   of  E.  M.  Howes  is  INIayor.  "°"S  and  a  report  of  the  proposed  sewerage 

Local  Improvements  of  that  citv,  for  the  con-  Following  bids   were   received   by   the   City  5^'^*^™.,    '  ~,    Escanaba,     Mich.,  to     the     City 

struction  of  pipe  sewers  in   Madison  St.,  be-  Council    of    Oskaloosa,    la.,    recently    for    the  Council.     1  he  estimated  cost  is  $100,000. 

tween   Eighth  and   10th   Sts.,   at  $1,488.     Bids  construction  of  a  storm  water  sewer  system:  Mississippi. 

""  ®Henr"'V''- -^f-    n   •           in      I,        K  I^a^'P'\^°l--^^it\A'-^-FTTr-^'^'-  ®Bids   were  received   at   Laurel,   Miss.,   on 

,  ®^AT'.^            .      .  9"'"r  ■  i3^"-'.  ^""f  T*"^""  «^fl^^^           ■      ^"^'  ^     ■^^^'  ""^  "•  J-  ^^'^'°'  0«-  15.  ioT  the  construction  of  storm  sewers 

awarded  the  contract  by  the  Board  of  Local  $36,756.  from   S.  A.  Carnes  of  Laurel,  and  Hamilton 

Improvements  of  that  city,   for  the  construe-  Kansas.  Johnson  of  Jackson,  Miss.;  the  former  being 

orv1vnah^t„T    h"   '    '??''   T 17    M.'"c:7"  ®The   City  Council   of  Atchison,   Kan.,  has  awarded  the  contract  at  $:3,064.     Iowa   Engi- 

InJ  fcl^f.   ifn        f^-ufh    Q?'     H    /,^        ^i'  '^^   ^^e  contract   for   the   construction   of   the  neering   Co..   CHnton,    la.,     Consulting    Engi- 

Zt  IK.T^        H  .1           ^1  v'"^   I''?   \°"'^  White  Clav  Creek  intercepting  sewer,  with  its  neers : 

IT  =f  UfiJ     RH        ■              line  of  Jackson  ..^j^us  laterals  necessarv  to  connect  the  dif-  Bid  of  S.  A.  Carnes- 

«)W   *   -T               f  ^vere  opened  Oct.  28.  f^^ent  sewer  districts  of  the  citv,  to  the  O'Neil       730  ft.  24-in.  vitrified  pipe i  1.60 

,      ^"li    Tunney    of     Joliet.     I"-,     has     been  Construction    Co.    of    Leavenw'orth.    Kan.,    at       f»»  "•  ^O-m.  vitrified  pipe 1.15 

awarded  the  con  ract  by    he  Board  of  Local  $30098.      Other    bidders    were :      McGuir;&        90"     '     f -"  n'  v    rifild  ?^l i""      fo 

Improvements,   W  m.    S.   Welch     Secy.,   Joliet,  gtantor.,   Leavenworth.  $33,697;  W.  F.  Plum-  260  n.  Sl-in.  vitrified  pSpt: :.::.;::: ::.:::      M 

?\3  TO9  °"       ""°"               Hickory  St.  sewer,  ,^er  Co.  of  Springfield,  Mo..  $36,685,  and  Land       ^70  ft^W-jn^  vitrified  pipe ^^.« 

^  f^D    ir'  T       1            u   ^       J-  T5     I    T  1       1    T,i  Construction    Co.    of    St.   Joe,    Mo.,   $44,848.  25  catch   basins"  .'.■.'.'.'.'.'.'.'.'.■.■.■.";.■.".'.';.'.'.'.'; !  25;00 

®P.  F.  Trenkeneschuh  of  Rock  Island,  111  The     Commissioners     of     Atchison,     Kans.,  Bid  of  Hamilton    Tohnson- 

has  been  awarded  the  contract  by  the  Board  of  have  not  as  vet  passed  a  resolution  providing  --ott    24  in    ^  rifled  nine                             J  1  s: 

Local  Improvements  of  that  city  for  the  con-  f^^  the  construction  of  a  sewer  in  District  No  50?  ft!  'oUn.-  verified  l^t. ::::::::;;;;;;:.'  i:35 

struction  of  an  18-in    sevver  in  L.  Mosenfeld-  7_  btit  will   in  all   probabilitv  in  the  near   fu-       100  ".  18-in.  vitrified  pipe 1.05 

ers  place,  at  about  $1,180.  j-,,rp      c    xr    MrCnrv     Atrhisnn     is   Fno-ineer        ^^0  ft.   15-in.  vitrified  pipe 85 

..                -11     ^-        ■      T->  .       i_           Til     .1  line.     o.   iv.   ivici^rar},   .-\icnison,   is   r.ngineer.  oca  f+     i9.in    viirifieH   r»in<i                                      fi=; 

At  a  special  election  in  Petersburg,  I    .,  the  j                    ■             a                  w  it.  !---in.  \  tr med  pipe 6& 

^   ^    ,    ^,        .  f    ,         1      .         1  -LT A.      1  2i0  ft.   10-m.   vitrified  pipe 5,i 

citizens    voted    the    issuance    of    bonds    to    the  Kentucky.  4  manholes                                                           35  00 

amount  of  $15,000  for  the  purpose  of  install-  yice  Chairman  Neal  of  the  Board  of  Public  %lT''   ^''''T  _...::::::::.:y. .::';::::  .3(yM 

mg  a  new  sewerage  system.  'Works  of  Louisville   Kv    has  made  a  tour  of  ^^^    contract    for    the    construction    of   the 

Consulting  Engineer  Charles  Cottingham  of  the  co„"se  of  oroDosed  s'evvfrs^^^^^                 bv  Proposed   northeast   Jackson   sewerage   system 

Danville,  III.    is  making  a  survey  of  the  city  StvTnginee    i^^fian     T^   Corn^i"^^^  ^f  fTls^'on  'M"s""Tb''Td-'  '^pp'>,  C°""-' 

of  Mattoon,  111     necessary  for  the  drawing  of  Sewerage    will    complete    their    work    on    the  °     fe^Tuee    w'^      ^.hlnf  «n  nnn  ^"^h  ^?- 

plans  and  specifications  for  the  proposed  sew-er  comprehensive  svstem  of  sewers  undertaken  by  °/.  -Y,  i",,     '  t'  wJ  <\  \h        I  f'' 

system  for  that  city.     Contracts  will  probably  then,  several  vears  ago  earlv  in  January.     Pe-  ^"'^  ^^^  '°''"'  ^"^  ^?'  ^^^  '^°''^- 

be  let  next  spring.  .  ter  Lee  Atherton  is  chairman  of  the  commis-  Missouri. 

According  to  advices  irom  Peotone,  111.,  it  cir,n  -ru      r--.      r~         ■<       :    t-              ^-         »r 

is  probable  that  the  contract  will  be  let  next  "°"-                        t  o„u;;,na  T           v     I  h    r^'  tr     ■         "'vf'    ^''■-      1°a 

spring    for    the    installation    of    the   proposed  Louisiana.  Louis  R.  Ash    City  Engineer,  has  been  asked 

sewerage  system  at  an  estimated  cost  of  $40,-  Following    bids    were    received    at    Jackson  b-V  the  council  committee  to  rat.ly  the  ordi- 

000  Barracks.  La.,  for  the  construction  of  sewers ;  "^"ce  providing  for  a  bond  issue  of  $2,6o0.- 

fhe     Board     of     Local     Improvements     of  bids  opened  Oct.  26  by  Constructing  Quarter-  "00  jo--   numerous    improvements.     The  pro- 

Bloomington,  111.,  has   readopted  a  resolution  master,   U.   S.  Army,   New  Orleans,  La.:     C,  POS^f  work  includes,  among  other    hings,  the 

providini   for   sewers   in   Clayton,   Baker   and  Hyland   &   Co.,   2422   Washington   Ave.,   New  ^?"^  ["f  °"   ^^   »   ^^'^^^^   A^svos2\   plant    at 

Wright  Sts.,  and  instructed  the  City  Attorney  Orleans.    $;3,100;    General    Contract    Co.,    Hi-  iouu,uw. 

to  prepare  an  ordinance.  bernia  Bldg.,  New  Orleans,  $4,539,  and   C.  .\.  WeDrasKa. 

The  Cameron  Septic  Tank  Co.  has  submit-  Anderson,  New  Orleans,  $3,750.  ^.Bids  will  be  received  until  7  p.  m..  Nov. 

ted   blueprints   to   Mayor   Faulstich   of   Upper  7\ans  have  been  prepared  for  the  construe-  H,  by  W,  II.  Bousfield,  Citv  Clerk,  .\uburn, 

.\lton.  111.,  for  the  proposed  septic  sewer  sys-  t'O"  o'  a  "^^w  sewerage  system  m  Ruston.  La.,  Neb.,    for    the    construction    of    a    sewer    in 

tem.     According   to   the   plans,   districts    1,   2  at  an  estimated  cost  of  $40,000.     An  election  Sewer  District  No.  40,  consisting  of  770  ft.  of 

and  3  will  emoty  into  a  septic  tank  and  district  will  be  held  on  Oct.  31  to  vote  a  tax  for  the  8-in.   sewer.     Each  bid   must  be  accompanied 

4  will  have  an  individual  tank.     It  is  probable  improvement,  which  will  include  about  seven  by  a  certified  check  for  $500. 

that  the  contract  will  be  let  during  the  winter.  mWcs  of  pipe.  ®Wm.    Fitch.    315    Karbach    Blk..    Omaha. 

J.  E.  Schwaab  is  City  Engineer.     B.  R.  Ken-  Maryland.  Nebr.,  has  been  awarded  the  contract  by  the 

nedy  is  Citv  Clerk.  ,-,-,       ,              c    -n  ■               ,            i,r  1       1  citv   of   Crawford,    Nebr.,    Clvde  J.   Hornsby, 

The  Board  of  Local  Improvements  of  Gales-  ®^^^,  \°''"'   °l    ^''"'"'f.    ■■^"'f  •„  '^j''-     'j-'''  City   Clerk,    for  the  construction   of   complete 

burg.  111.,  has  ordered  sewer  improvements  on  awarded  the  contract  for  the  installation  of  a  ,3^^^^.,,  ^^^^.^^^  ;„  district  No.  1,  at  $12,927.  The 

West   Main   St.,  and   Ivan.  Columbus,  Bandy.  ^^l^^u^%^^'^^^     }" ^        I      i  nu-             at^  ^"^'"k  includes  about  1.5,160  ft.  of  8-in.  sewer 

Highland  and  Edwards  Aves.     The  improve-  .   ®^^^  ^.°^'t°^  '^"^T"^!  "J  B.il  imore    Md  ;         gg^    f^    ^f    ^o-in.    sewer    pipe.    15    flush 

ment  calls  for  a  sewer  with  a  maximum  size  has   awarded   the   contract    for     Storm   J\ater  j.^^^.^    g,,^   gj    p.^^holes.      Bids    were   opened 

of  27  ins.,  and  a  minimum  size  of  12  ins.  S.°"«.' oon       r  ?  ■      w     h'  ^I^'Carlh.v  &  Co.,  Qct.  28. 

at    $5,990.      Calvin    W.    Hendricks     is     Chief  New   Tersev 

Indiana.  Engineer  of  the  Sewerage  Commission.  _         ,  .        ,-      •            -,    ,      t^            r   ^t 

^.Bids  will  be  received  until  10  a.  m..  Nov.  ®The    Baltimore      County      Commissioners,  y  S^rltv^s  h?e^reMh,C^hv  M  '%el™ 

6,   bv   Board   of    Public   Works,    Indianapolis,  Towson,    Md.,    have   decided   to   purchase   the  X^.-^^^^'   li'''^'^'^"  "'"  ""-il ''>   '''^  ^^^^^^ 

Ind.;  for  the  construction  of  local  sewers  with  plant   of   the   Baltimore     Suburban     Sewerage  f^Z    '  "    L  ,ow^^^^^^^ 

apptirtenances  in  and  along  the  allev  north  of  Co.,   at    Mount    Washington,    to   take   care   of  f°r  "'e  proposed  sewerage  improvements. 

Congress   Ave.,    from    Clifton    St.    to    Barnes  the   sewage   along   the   Jones   &   Falls   Valley,  New  York. 

Ave.  The  plant  will  relieve  the  villages  of  Towson.  ®The    Board    of    Contract    and    Supply    of 

®.\ugust  Schneider  has  been  awarded  the  Lutherville.  Sherwood,  Ruxton,  Mount  Wash-  Syracuse.  N.  Y.,  has  awarded  the  contract  for 
contract  by  the  Board  of  Public  Works  of  ington,  Pikesville,  Arlington  and  West  .\rling-  the  installation  of  a  pipe  sewer  in  West  Bel- 
Michigan   City,   Ind.,    for  the  construction   of  ton.     Consulting   Engineer    W.     W.     Crosby.  den  .\ve..  Eureka  St.,  and  several  other  streets. 

•J*  indicates  work  now  open  for  b'ds.    ®  indicates  a  contract  let  recently. 
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to  Albert  tiatTey  of  that  city,  at  $4.!l71.  Other 
sewer  bids  received  were  as  follows:  An  18- 
in.  pipe  sewer,  May  Ave.,  from  the  Elmwood 
trunk  sewer  to  Eastman  Ave.,  Alexander 
Barr,  $1,718;  1-5-in.  sewer,  Wiman  Ave.,  from 
West  Newell  St.  to  Ostrander  .\ve.,  .Alexan- 
der Barr,  $l,o!)-J:  lii-in.  sewer,  Lewis  St.,  from 
Emerson  Ave.  to  Pharis  St.,  Antonio  Mondo 
$262. 

®The  Village  Trustees  of  Seneca  Falls,  N. 
Y.,  have  awarded  the  contract  for  the  con- 
struction of  the  Mvnders  St.  sewer  to  S.  Soper 
&  Son  of  Seneca  Falls,  at  $1,320.  The  sewer 
will  extend   from  Fall  to  Chapel  Sts. 

®Jos  Dimando  of  Mamaroneck,  N.  Y.,  has 
been  awarded  the  contract  by  the  Board  of 
Trustees  of  that  city,  for  constructing  a  sani- 
tary sewer  from  the  intersection  of  Railroad 
and  Wegner  Aves.,  to  the  Mamaroneck  River, 
and  thence  mainly  thron.gh  Bryant  Circle  to 
Barry  .•\ve.,  there  to  connect  with  the  existing 
trunk  sewer  in  First  St.,  approximately  4,")3li 
lin.  ft.,  at  $ll,-500.     Bids  were  opened  Oct.  17. 

©Following  contracts  were  awarded  by 
Commissioner  of  Public  Works,  Francis 
Ward,  Buffalo,  N.  Y.,  for  the  construction  of 
sewers'  for  which  bids  were  opened  Oct.  24 : 
Frontier  Construction  Co.,  Ellicott  Sq.,  Buf- 
falo, sewer  in  Werrick  alley  between  Goodell 
and  Burton  alley,  $64o ;  J.  M.  Fahning,  25 
Marigold  St..  Buffalo,  Main  St.,  between  Dela- 
van  and  Scajaquda  Creek,  $800-  Frontier  Con- 
struction Co.,  Grant  St.,  between  ./Kmherst  St. 
and  Scajaquada  Creek,  $740;  J.  M.  Fahning, 
Lisbon  Ave.,  between  900  and  2,235  ft.  east 
of  Main  St.,  $4,200. 

Plans  have  been  prepared  by  Engineer  Cbas. 
Snyder  of  Oswego,  N.  Y..  for  the  construction 
of  a  new  sewer  system  in  that  city  at  an 
estimated  cost  of  $200,000.  The  work  w-ill  in- 
clude two  sanitary  trunk  sewers,  one  storm 
trunk  sewer,  together  with  several  laterals. 
Contracts  will  probably  be  let  in  December. 
John  Smith  is  Commissioner  of  Public  Works 
of  Oswego. 

City  Engineer  Edwin  A.  Fisher  of  Roches- 
ter, N.  Y.,  plans  to  have  plans  and  specifica- 
tions completed  this  winter  for  the  construc- 
tion of  the  Imhof  tanks  to  be  built  at  the 
sewage  disposal  plant.  Emil  Kuichling  is  Con- 
sulting  Engineer. 

The  New  York  State  Department  of  Health, 
.■\lbany,  has  granted  permission  to  the  city  of 
Binghamton  to  construct  sewers  on  Seminary 
Ave.,  Chestnut  and  Worden  Sts.,  and  to  empty 
the  contents  into  the  rivers  on  the  condition 
that  the  city  have  its  sewage  disposal  plant 
ready  for  operation  in  ]!114.  The  Board  of 
Corijract  &:  .Supply  will  ask  for  bids  for  the 
construction  of  the  sewers. 

Following  bids  were  received  recently  by 
the  Board  of  Contract  &  Supply  of  Utica,  N. 
Y.,  for  the  construction  of  a  storm  water 
sewer  in  the  Pth  and  11th  wards:  Section  1 — 
A.  W.  Fitch.  $4,808;  F.  M.  Johnston,  $6,135; 
John  F.  Augar,  $5,295,  and  Jeremiah  .\ugar, 
$6,158.  Section  2— A.  W.  Fitch,  $604:  Martin 
McManus.  $624:  F.  M.  Johnston,  $626;  Heve- 
rin  &  Dwyer,  $650,  and  Jeremiah  .'Vugar,  $794. 

The  Board  of  Contract  &  Supply  of  Roches- 
ter, N.  Y.,  has  rejected  all  bids  received  re- 
cently for  the  construction  of  a  sewer,  walk 
and  grade  of  Gale  terrace  because  they  were 
above  the  estimate,  which  is  $3,500. 

According  to  press  reports  from  Bay  Shore, 
L.  L,  the  petition  for  the  Bay  Shore  sewer  dis- 
trict is  now  in  the  hands  of  the  Town  Board 
of  Islip,  L.  I.  The  proposed  district  includes 
about  one  square  mile  of  territory  extending 
from  100  ft.  north  of  the  South  Country  Road 
to  the  bay  and  from  the  eastern  boundary  of 
the  Lawrence  estate  to  Awixa  Ave.  It  is  ex- 
pected to  locate  the  disposal  plant  which  will 
he  of  the  filtration  type  about  two  miles  north 
of  the  village. 

North  Dakota. 

®The  Grand  Forks  Concrete  Co.,  Grand 
Forks,  N.  D.,  has  been  awarded  a  contract 
for  the  construction  of  a  sewer  at  Towner, 
at  about  $10,000. 

®Th6  Haggart  Construction  Co.,  Fargo, 
N.  Dak.,  has  been  awarded  the  contract  by 
the  citv  of  Beach,  N.  Dak.,   for  the  construc- 


tion of  approximately  25,700  ft.  of  sewer  pipe, 
one  septic  tank,  65  manholes  and  40  catch 
basins,  at  $.59,362.     Bids  were  opened  Oct.  28. 

Ohio. 

^•Bids  will  be  received  until  \ov.  9  by 
Board  of  Control,  Bellefontaine,  O.,  for  the 
construction  of  sewers  in  South  Detroit  St., 
High  St.,  and  across  the  Big  Four  tracks 
near  the  depots. 

^Bicls  will  be  received  until  noon,  Nov. 
14.  by  C.  E.  Goodsmith,  Village  Clerk,  New- 
burgh  Heights,  at  his  office  on  Marcelline 
Ave.,  Cleveland.  O.,  for  the  construction  of 
sewers  upon  the  following  named  streets : 
Brow  .'\ve.,  East  Fifty-fourth  St.,  in  accord- 
ance with  plans  and  specifications  therefor  as 
prepared  by  Ralph  Hecker,  engineer.  Plans 
and  specifications  can  be  seen  at  the  office 
of  Ralph  Hecker,  Village  Engineer,  Electric 
Bldg.,  Cleveland,  O..  and  blank  forms  of  bids 
can  be  obtained  either  from  the  Village  En- 
gineer or  from  the  \'illagc  Clerk.  All  bids 
must  lie  made  upon  blank  forms  furnished  by 
the  Village  and  each  bid  must  be  accom- 
panied by  a  certified  check  in  an  amount  not 
less  than  five  per  cent  of  the  amount  bid. 

^Bids  will  be  received  until  noon.  Nov.  23, 
by  J.  W.  Shimek,  City  Clerk.  Newburgh,  2871 
East  116th  St..  Cleveland,  O.,  for  fiumishing 
material  and  labor  necessary  for  constructing 
sewer  and  water  main  in  East  103d  St.,  former- 
ly known  as  Sisson  St.  Bids  will  be  received 
in  accordance  with  the  plans  and  specifications 
on  file  at  the  office  of  said  clerk,  and  at  the 
office  of  the  Wm.  Evers  Engineering  Co., 
Nos.  332-334  The  Arcade,  Cleveland.  O. 

®ZeigIer  &  Reardon  have  been  awarded  the 
contract  by  the  city  of  Freeniont.  O.,  for  the 
Buckland  .Ave.  sewer  improvement. 

®G.  F.  Randall  of  Lorain,  O.,  has  been 
awarded  the  contract  by  the  Director  of  Pub- 
lic Service  of  that  city,  for  the  construction 
of  the  Broadway  overflow,  including  1,200  lin. 
ft.  of  42-in.  sewer,  at  $12,400.  Bids  were 
opened  Oct.  29. 

®James  McCracken.  Park  .Ave..  Warren,  O., 
has  been  awarded  the  contract  by  the  Board 
of  Control  of  Niles,  O.,  for  the  construction 
of  a  sanitary  sewer  in  Holford  St.,  at  $882. 
Bids  were  opened  Oct.  24. 

The  officials  of  the  village  of  Oakwood 
have  petitioned  the  City  Coimcil  of  Dayton, 
O.,  that  it  be  pernntted  to  use  the  city's  sew- 
er system. 

The  City  Council  of  .Ashtabula,  O.,  has 
passed  resolutions  providing  for  the  construc- 
tion of  two  more  sanitary  sewers,  one  in  Mc- 
Creery  St.  and  one  in  .Aungcr  .Ave. 

A  delegation  of  citizens  of  Toledo,  O.,  has 
authorized  Civil  Engineer  Wm.  H.  Gould  of 
that  city  to  confer  with  the  State  Board  of 
Health  for  the  purpose  of  ascertaining  the 
legal  procedure  necessary  for  permission  to 
establish  a  sewer  between  Glendale  .Ave.  and 
the  filtration  plant  in  .Adams  Township,  along 
the   Maumce  River. 

The  City  Council  of  Cleveland.  ().,  on  Oct. 
21  passed  an  ordinance  authorizing  the  issu- 
ance of  bonds  to  the  amount  of  $2,000,000  to 
cover  the  cost  of  completing  the  intercepting 
sewer  system  and  establishing  a  sewage  dis- 
posal plant  in  the  upper  river  valley. 

Oklahoma. 

The  town  of  Sulphur,  Okla.,  on  Oct.  29, 
voted  bonds  to  the  amount  of  $17,.5O0,  for  the 
making  of  e-xtensions  to  the  sewer  system  on 
the  reservation.  The  government  appropri- 
ated a  like  amount  for  the  same  work.  D.  J. 
Kendall  is  Mayor. 

Oregon. 

®The  City  Council  of  Bend.  Ore.,  has 
awarded  the  contract  for  the  construction  of 
the  sewerage  system  for  which  bids  were 
opened  Oct.  16  by  H.  C.  Ellis,  City  Recorder, 
to  the  South  Portland  Crushed  Rock  Co.,  .333 
Sherlock  Bldg..  Portland,  Ore.,  at  $59,399.  The 
unit  of  the  system  to  be  constructed  at  the 
present  time  covers  the  business  district  of 
the  town.  The  complete  system  will  require 
the  expenditure  of  $269,000,  acording  to  En- 
gineers J.  E.  &  R.  E.  Koon,  2-524  .38th  St., 
Chicago,   111.      An   approximate   list   of   quan- 


tities is  as  follows :  4,84ti  lin.  ft.  of  8-in. 
vitrified  sewer  pipe;  2,218  lin.  ft.  of  10-in. 
vitrified  sewer  pipe ;  3,942  lin.  ft.  of  12-in. 
vitrified  sewer  pipe;  3,572  lin.  ft.  of  16-in. 
vitrified  sewer  pipe;  6,438  lin.  ft.  of  20-in. 
vitrified  sewer  pipe;  4,520  cu.  yds.  of  earth 
e.xcavation;  10,587  cu.  yds.  of  rock  excavation: 
52  manholes;  2  lampholes;  4  flush-tanks;  331 
Y-branches;  120  lin.  ft.  of  12-in.  light-weight, 
cast-iron  pipe;  30  cu.  yds.  of  Portland  con- 
crete; one  40,000-gal.  concrete  settling  tank. 

®The  South  Portland  Crushed  Kock  Co.,  333 
Sherlock  Bldg.,  Portland,  Ore.,  is  the  probable 
contractor  for  the  installation  of  sanitary 
sewers  and  a  disposal  plant  in  Bend,  Ore.,  at 
$59,399.  .An  approximate  list  of  quantities  is 
as  follows :  4,846  lin.  ft.  of  8-in.  vitrified  sewer 
pipe ;  2,218  lin.  ft.  of  10-in.  vitrified  sewer 
pipe;  3,942  lin.  ft.  of  12-in.  vitrified  sewer  pipe  ; 
3,572  lin.  ft.  of  16-in.  vitrified  sewer  pipe; 
6,438  lin.  ft.  of  20-in.  vitrified  sewer  pipe ;  4,520 
cu.  yds.  of  earth  e.xcavation;  10..587  cu.  yds. 
of  rock  excavation  ;  52  manholes ;  2  lampholes ; 
4  flush-tanks;  331  Y-branches;  120  lin.  ft.  of 
12-in.  light  weight,  cast-iron  pipe;  30  cu.  yds. 
of  Portland  concrete;  one  40,000-gal.  concrete 
settling  tank.  Bids  were  opened  Oct.  Iti  bv 
H.  C.  Ellis,  City  Recorder. 

®John  Keating,  of  Portland,  Ore.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  construction  of  the  Marquam 
Gulch  district  sewer  extension  at  $.32,686, 
monolithic  type.  Other  bidders  on  that  type 
were  Giebisch  &  Jopliu,  $37,448.  On  rein- 
forced concrete :  James  Kennedy  Construction 
Co.,  $:i7,804  ;  Kibbe-Wclton  Co.,  $37,8.57 ;  K.  G. 
Lundstrom.  $36,822.  On  lock  joint:  Jeflfery  & 
Bufton,  $37,754,  and  the  Consolidated  Contract 
Co.,  $:»,806. 

Steps  are  being  taken  by  the  city  authori- 
ties of  Springfield,  Ore.,  to  extend  the  local 
sewer  system  from  10th  St.  south  to  a  point 
where  it  would  empty  into  the  millracc  be- 
low the  headgates,  requiring  1,500  ft.  of  sewer 
tile.  City  Engineer  Thompson  has  prepared 
estimates  of  the  cost. 

Following  bids  were  received  Oct.  27  by  the 
City  Council  of  Portland,  Ore,  for  the  con- 
struction of  the  Lovejoy  and  Summit  .Ave. 
sewers.  For  vitrified  brick  sewer  pipe — Jef- 
fery  &  Bufton.  $4..586 ;  .Abbott-Forester  Co., 
$.5,961;  H.  M.  John.son,  $4,693;  E.  Sandelbcrg, 
$4,458.  For  cement  sewer  pipe — H.  M.  Jnhn- 
son,  $4,602. 

Pennsylvania. 

®Director  of  Public  Service  C.  V.  Tervvil- 
liger  of  Scranton,  Pa.,  has  awarded  the  con- 
tract for  the  construction  of  a  sewer  in  Ralph 
.Ave.  and  Theodore  St.,  to  the  Engineering 
Construction  Co.,  at  $2.52  per  lin.  ft.,  com- 
plete. Other  bidders  were  Antonio  Freda  and 
F.  Santasera,  $2.62  per  lin.  ft.,  and  Kearney 
&  Co.,  $2.68  per  lin.  ft. 

^•Bids  will  be  received  until  noon,  Nov.  14, 
by  M.  L.  Cooke.  Director  of  Public  Works, 
Bureau  of  Surveys,  Philadelphia,  Pa.,  for 
the  following  work  under  Schedules.  Sched- 
ule A,  Branch  .Sewers ;  Schedule  B,  Main 
Sewers :  Schedule  C.  Bridges ;  Schedule  D, 
Grading  and  drainage  in  connection  with  the 
widening  of  Delaware  .Avenue  between  Vine 
Street  and  Fairmount  Ave.,  and  between 
South  and  Christian  Sts. ;  Schedule  E,  Park 
at  60th  and  Wharton  Sts.,  concrete  fountain, 
granolithic  curbing  and  paving,  etc.;  Sched- 
iile  F.,  coal  for  Pennypack  Creek  Pumping 
Station ;  Schedule  G.  removing  of  old  cast 
iron  materials  from  Lehigh  .Ave.  and  Emer- 
ald St.,  Richmond  Branch  Elevated  :  Schedule 
H,  hiring  Tug  Boat,  crew,  coal  and  equip- 
ment. Plans  for  the  above  work  will  be  ex- 
hibited in  Room  416  of  Bureau  of  Surveys, 
Philadelphia.  Specifications  and  blank  forms, 
upon  which  bids  must  be  made,  will  be  fur- 
nished upon  application  to  the  Chief  Engineer, 
Room  416  City  Hall. 

©Freshwater  Bros,  have  been  awarded  the 
contract  by  the  Borough  of  Midland,  Pa.,  for 
the  construction  of  2,000  ft.  of  sanitary  sewer. 

The  citizens  of  Philadelphia,  Pa.,  will  vote 
Nov.  5  on  the  issuance  of  bonds  to  the  amount 
of  $7,000,000  for  permanent  improvements, 
included    in    which    will    be    $-100,000    for   the 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


November  6,  1912. 


ENGINEERING     &     CONTRACTING 


57 


construction  of  main  sewers  and  $4(tO,(iOO  for 
the  construction  of  branch  sewers. 

The  City  Council  of  Sharon,  Pa.,  has  ac- 
cepted the  plans  of  Engineer  Miller  of  Pitts- 
burgh, Pa.,  for  the  proposed  sewage  plant, 
including  the  laying  of  additional  sewers. 
The  estimated  cost  is  placed  at  $l:iO,llOO. 

According  to  advices  from  Newcastle,  Pa., 
Consulting  Engineer  L.  E.  Chapin  of  Pitts- 
burgh, Pa.,  has  been  retained  to  prepare  plans 
and  specifications  for  the  erection  of  a  sew- 
age  disposal   plant    for   Farrell. 

The  City  Council  of  Windber,  Pa.,  fias 
passed  an  ordinance  providing  for  the  con- 
struction of  a  sewer  in  Seventh  St. 

The  State  Supreme  Court  has  authorized 
the  borough  of  Carlisle,  Pa.,  to  install  the  pro- 
posed sewerage  system.  The  Council  will  pro- 
ceed to  make  a  loan  of  $99,000  for  the  im- 
provement. 

The  Town  Council  of  Jenkintown,  Pa.,  at  a 
recent  meeting  passed  an  ordinance  calling  for 
a  special  election  which  will  permit  of  the 
increasing  of  the  bonded  indebtedness  of  the 
borough  in  the  amount  of  $75,000  for  the  in- 
stallation of  a  sewer  system.  The  election  will 
be  held  Dec.  11.  J.  K.  Leatherman  is  Citv 
Clerk. 

The  Town  Council  of  Sharon,  Pa.,  has  ac- 
cepted the  plans  for  the  proposed  sewage  dis- 
posal plant.  The  plans  include  the  laying  of 
additional  sewers  and  the  plant  complete  will 
cost  the  borough  $131,000.  The  plans  will  be 
submitted  to  the  State  Board  of  Health  for 
approval.     G.  W.  Nicholls  is  City  Engineer. 

The  City  Council  of  Farrell,  Pa.,  has  re- 
tained Consulting  Enginer  L.  E.  Chapin  of 
Pittsburgh,  Pa.,  to  prepare  plans  for  the  erec- 
tion   of   a    sewage    disposal    plant. 

South  Dakota. 

®Joe  Sampson  of  Siou.x  Falls,  S.  U.,  has 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  construction  of 
the  sanitary  and  storm  water  sewer  in  dis- 
trict No.  6,  at  $23,567  and  $4,208  respectively. 
Others  bidders  on  the  work  were :  Fanebust 
Bros..  Sioux  Falls,  $28,000  and  $5,250;  Tan- 
ner Bros.,  Webster,  $26,850  and  $5,490;  Eraser 
&  Danforth,  St.  Paul,  $27,500  and  $5,400; 
Black  Hawk  Construction  Co..  Waterloo,  la., 
$29,810   and  $6,200.  _ 

The  City  Commission  of  Siou.x  Falls,  S. 
Dak.,  has  decided  to  have  a  sewer  built  on 
North  Minnesota  Ave.,  between  McClellan 
and  Fourth  Sts. 

Tennessee. 

®The  O'Connor  Construction  Co.,  of  Knox- 
ville,  Tenn.,  has  been  awarded  the  contract  by 
the  City  Commission  of  that  city,  for  the  con- 
struction of  the  Third  Creek  sewer  at  $70,210, 
for  brick  and  salt  glazed  pipe.  Other  bidders 
were :  J.  W.  Curley  &  Co. — All  brick  sewer, 
$91,363;  brick  and  salt  glazed  pipe,  $89,709;  re- 
inforced concrete  pipe,  $85,168.  John  Kreis — 
All  brick  sewer.  $90,710;  brick  and  salt  glazed 
pipe,  $90,182.  F.  E.  Brady— All  brick  sewer, 
$82,303;  brick  and  salt  glazed  pipe,  $82,506. 
Curran  Construction  Co. — All  brick  sewer, 
$90,537;  brick  and  salt  glazed  pipe.  $88,824: 
reinforced  concrete  pipe,  $77,660.  Toms. 
Harth  &  Garvey  Construction  Co. — All  brick 
sewer,  $89,462 ;  brick  and  salt  glazed  pipe,  $89.- 
653;  reinforced  concrete  pipe.  $80,955.  Webb 
&  Bittle— All  brick  sewer,  $78,084;  brick  and 
salt  glazed  pipe,  $86,656.  Thomas  McFarland 
&  Co. — All  brick  sewer,  $77,487 ;  brick  and  salt 
glazed  pipe,  $77,201  ;  reinforced  concrete  pipe, 
$69,496.  O'Connor  Construction  Co. — All  brick 
sewer  $72,043 ;  brick  and  salt  glazed  pipe, 
$70,219. 

Texas. 

4*Bids  will  be  received  until  Nov.  13  by 
city  of  San  Benito,  Tex.,  for  the  construction 
of  sanitary  sew-ers  in  the  city  of  San  Benito, 
Tex.,  the  work  to  consist  of,  approximately : 
17,450  lin.  ft.  8-in.  pipe,  10-ft.  cut;  10,259  lin. 
ft.  10-in.  pipe,  14-ft.  cut;  3,375  lin.  ft.  12-in. 
pipe,  14-ft.  cut;  2,275  lin.  ft.  16-in.  pipe,  14-ft. 
cut;  1,450  lin.  ft.  18-in.  pipe,  14-ft.  cut;  106 
manholes,  14-ft.  depth  ;  2  disposal  plants.  Each 
hid  must  be  accompanied  by  a  certified  check 
in  the  sum  of  $1,000.     Set  nf  plans  and   spec- 


ifications may  be  had  by  payment  of  $5  to 
cover  cost  of  prints,  which  will  be  refunded 
upon  return  of  plans.  J.  M.  Brecn,  Mayor; 
Brice  Frazier,  City  Clerk;  Bruce  Gentry,  City 
Engineer. 

•J"Bids  will  be  received  until  Nov.  25  by 
Dan.  C.  Smith,  City  Controller  and  Secretary, 
Houston,  Tex.,  for  performing  all  labor  and 
furnishing  all  material  required  for  the  con- 
struction of  sanitary  sewers  in  the  Fifth 
Ward.  The  work  will  comprise,  approximate- 
ly :  22,720  lin.  ft.  of  8-in.  sewer  pipe,  2,500 
lin.  ft.  10-in.  sewer  pipe.  3.000  lin.  ft.  12-in. 
sewer  pipe,  8,500  lin.  ft.  24-in.  sewer  pipe.  The 
class  of  pipe  to  be  used  may  be  as  follows : 
First,  all  vitrified  pipe;  second,  Meriwether 
lock-joint  reinforced  concrete  pipe  for  24-in. 
size  only ;  third,  Thomas  cement  glazed  sewer 
pipe.  Specifications  and  plans,  bidding  blank 
and  form  of  contract  can  be  obtained  upon 
application  at  the  office  of  F.  L.  Dormant, 
City  Hall,  Houston,  Tex.  A  certified  check 
of  the  bidder  on  any  bank  in  Houston,  Tex., 
payable  to  the  order  of  H.  B.  Rice,  Mayor, 
for  $3,500,  will  be  required  to  be  deposited 
with  the  bid. 


•I-Bids 


be   received    until    Nov.   25   by 


Dan  C.  Smith,  City  Controller  and  Secretary, 
Houston,  Tex.,  for  performing  all  labor  and 
furnishing  all  material  required  for  the  con- 
struction of  sanitary  sewers  in  the  First  and 
Sixth  Wards.  The  work  will  comprise,  ap- 
proximately: 28,760  lin.  ft.  of  8-in.  sewer 
pipe,  3,205  lin.  ft.  of  10-in.  sewer  pipe,  1,050 
lin.  ft.  of  12-in.  sewer  pipe,  with  the  neces- 
sary tiianholes  and  flushtanks,  Y's,  etc.  The 
class  of  pipe  to  be  used  may  be  as  follows: 
First,  all  vitrified  pipe ;  second,  Thomas  ce- 
ment glazed  sewer  pipe.  Specifications  and 
plans,  bidding  blank  and  form  of  contract 
can  be  obtained  upon  application  at  the  office 
of  F.  L.  Dormant.  City  Hall,  Houston,  Tex. 
A  certified  check  on  the  bidder  on  any  bank 
in  Houston.  Te.x..  payable  to  the  order  of  H. 
B.  Rice,  Mayor,  for  $2,500  will  be  required  to 
be  deposited  with  the  bid. 

®The  Fountain-Shaw  Engineering  Co.,  of 
Dallas,  Tex.,  has  been  awarded  the  contract 
by  the  City  Council  of  Cuero,  Tex.,  for  the 
installation  of  a  new  sewer  system,  including 
a  disposal  plant.  The  estimated  cost  of  the 
system  is  $25,000.  Plans  were  prepared  by 
Benjamin  &  Dickerson  of  Cuero. 

The  Attorney  General,  Austin,  Tex.,  has  ap- 
proved the  $80,000  issue  of  drainage  district 
bonds  of  Brazoria  County,  Te.x.,  of  which 
Angleton,  Tex.,  is  the  county  seat.  It  is  pro- 
posed to  start  work  immediately. 

Mayor  R.  R.  Hall  of  Bishop,  Tex.,  recently 
went  to  San  Antonio,  Tex.,  to  figure  with 
sewer  pipe  people  and  to  purchase  sufficient 
quantity  of  pipe  to  put  in  at  Bishop  a  sewer 
system. 

The  City  Commissioners  of  Polytechnic, 
Tex.,  have  been  petitioned  by  the  citizens  to 
call  an  election  for  the  purpose  of  voting  on 
the  question  of  issuing  bonds  to  the  amount  of 
$15,000  for  the  construction  of  a  municipal 
fewera,ge  system. 

The  citizens  of  Canadian,  Te.x,,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
installation  of  a  sewera.ge  system. 

.Ain  election  will  be  held  in  Wichita  Falls, 
Te.x.,  on  Nov.  5  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $22,000 
for  sewer  and  street  improvements.  L.  C. 
Hinckley  is  in  charge  of  sewers.  W.  A.  Mc- 
Carty  is  City  Clerk. 

Dalton  &  Campbell  of  Dallas.  Tex.,  have 
been  awarded  the  contract'  for  the  construc- 
tion of  the  Clarksville,  Tex.,  sewerage  system 
.it  approximately  $25,000.  W<u-k  will  be  com- 
menced at  once. 

Utah. 

®T.  J,  Everill  Co.,  Salt  L.ake  City,  Utah, 
has  been  awarded  the  contract  by  the  Board 
of  Commissioners  of  that  city.  Noble  War- 
rum,  City  Recorder,  for  furnishing  and  layin.g 
a  60-in.  corrugated  iron  pipe  storm  sewer  on 
Ninth  St.,  from  West  Temple  to  Third  West 
St.,  and  cleaning  out  present  canal  from  Third 
West  St.  to  the  intersection  of  Seventh  West 
and    Eighth    South   St..   at   $4,568,     Bids  were 


opened  Oct.  22. 

The  City  Commission  of  Salt  Lake  City, 
Utah,  is  considering  the  construction  of  a 
sewer  in  Canyon  Rd.  and  Third  and  Fourth 
Aves.,  and  extending  as  far  north  as  Sixth 
Ave.,  in  Canyon  Rd.  At  present  the  work  is 
in  charge  of  Commissioner  R.  P.  Morris. 

Following  bids  were  received  by  the  City 
Connnission  of  Salt  Lake  City.  Utah,  recently, 
for  the  assembling  and  laying  of  the  00-in. 
iron  pipe  for  the  Ninth  South  St.  storm  sewer, 
between  West  Temple  and  Third  West  Sts. : 
T.  J.  Everill  Co.,  $4,568;  Johnson  &  Nelson, 
$6,285;  Fidelity  Construction  Co.,  $6,936;  Gil- 
kerson  Construction  Co.,  $10,246,  and  Heuser 
&  Sims,  $11,23.5. 

Washington. 

The  City  Council  of  Seattle,  Wash.,  has 
passed  ordinances  providing  for  the  construc- 
tion of  sewers  in  Seventh  .^ve.,  west  from 
West  McGraw  to  West  Blaine  St. :  West 
Blaine,  from  Seventh  .\ve.  west  to  Eighth 
.\ve.,  west,  and  Eighth  .-Xve.,  west  from  West 
Blaine  St.  to  West  Highland  Drive,  all  a 
part  of  Queen  .Xnne  Blvd. 

Wisconsin. 

The  City  Council  of  Evansville,  Wis.,  has 
made  appropriations  for  a  sanitary  sewer  to 
be  laid  on  Fourth  St.  and  the  west  end  of 
Liberty  St. ;  one  also  to  be  laid  from  Third 
to  Fourth  St.,  on  Second,  from  Liberty  to 
Highland,  and  also  one  on   Franklin   St. 

The  Common  Council  of  West  .\llis.  Wis. 
has  received  a  communication  from  the  Mc- 
Geogh  estate  asking  for  sewers  on  -52d.  .53d, 
o4th,  55th,  56th,  57th,  Sherman,  Worden,  Haw- 
ley  and  Ceikel  Aves. 

The  Board  of  Public  Works  of  Milwaukee, 
Wis.,  on  Oct.  29  considered  the  purchase  of 
land  suitable  for  the  use  of  the  west  sewer- 
age district  of  the  city.  J.  P.  Sherer  is  Deputy 
Commissioner. 

The  Common  Council  of  West  Allis.  Wis., 
has  decided  to  build  a  storm  sewer  system  in 
the  east  end  of  the  city  without  the  assistance 
of  the  village  of  West  Milwaukee. 

The  special  committee  of  the  City  Council 
of  Fond  du  Lac.  Wis.,  has  adopted  the  plans 
prepared  by  Consulting  Engineer  W.  S. 
Shields,  Hartford  BIdg.,  Chicago,  111.,  for  the 
construction  of  the  proposed  sewage  disposal 
l.lant. 

The  City  Council  of  .\ntigo.  Wis.,  has  voted 
down  the  ordinance  providing  for  the  build- 
ing of  a  $30,000  trunk  line  sewer  in  the  north- 
ern part  of  the  city. 

The  committee  on  sewers  of  the  Common 
Council.  Milwaukee,  Wis.,  has  voted  to  rec- 
ommend the  appropriation  of  $5,000  out  of  the 
West  and  South  Side  sewer  funds  for  the 
preparation  of  plans  by  the  Department  of 
Public  Works  this  winter,  under  which  the 
proposed  intercepting  sewer  and  septic  tank 
system    will   be   constructed. 

Canada. 

^Bids  will  be  received  until  4  p.  m..  Nov. 
12,  by  R.  C.  Desrochers.  Secretary,  Depart- 
ment of  Public  Works.  Ottawa.  On't..  for  the 
construction  of  a  line  of  wharves  and  dredging 
tidal  basin  at  Rimouski.  County  of  Rimouski, 
Que.  Plans,  specification  and  form  of  con- 
tract can  be  seen  and  forms  of  tender  obtained 
at  this  Department  and  at  the  offices  of  J.  .A. 
Tremblay.  Esq.,  District  l-jigineer,  Mont- 
magny.  Que.;  .'\,  R.  Dccarv,  Esq.,  District 
Engineer,  Post  Office  Bldg..  Que. ;  J.  L.  Mich- 
aud,  Esq.,  District  Engineer.  Merchants'  Rank 
Bldg.,  St.  James  St.,  Montre.il.  and  on  applica- 
tion to  the  Postmaster  at  Rimouski,  Que. 

Plans  have  been  prepared  by  Consulting  En- 
gineer Chipman  &  Powers  of  Toronto,  Ont,, 
for  the  construction  of  a  sewer  system  in 
Rowmanville,  Out,,  at  an  estimated  cost  of 
$.39,000.  The  work  will  include  main  and  lat- 
eral sewers  and  disposal  plant.  The  con- 
tract   will    probably   be    let    in    December. 

The  city  of  Macleod,  .■\lla,.  plans  to  spend 
about  $40,000  for  improvements  to  the  sewer- 
age system.  Plans  and  specifications  are  be- 
ing prepared  by  Consulting  Engineer  T.  .Aaird 
Murray,  Lunisden  Bldg,,  Toronto,  Ont,  .A,  L. 
Fawcett  is  Mayor  and  E,  F,  Brown  is  City 
Clerk. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Cuba. 

•J«Bids  will  be  received  until  11  a.  m.,  Nov. 
16,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C.  for  the  construction  of  two 
steel  towers  at  naval  radio  station,  Guantana- 
mo,   Cuba. 

California. 

®The  State  Harbor  Board  has  awarded  a 
contract  for  constructing  a  wharf  in  front  of 
Section  8  of  the  sea-wall  at  San  Francisco  to 
Hyde.  Hargis  &  Co.,  San  Francisco,  at  $17,97.3. 
The  Healy-Tibbitts  Construction  Co.,  San 
Francisco,  at  $17,39.5,  was  awarded  the  con- 
tract for  excavating  a  trench  and  construct- 
ing a  timber  platform  in  the  Embarcadero  in 
front  of  the  Ferry  Bldg.,  for  the  Belt  Ry. 

®The  Standard  American  Dredging  Co., 
325  Central  Bldg.,  Los  Angeles,  Cal.,  has  been 
awarded  the  contract  at  30  cts.  per  cu.  yd. 
for  dredging  in  Los  Angeles  Outer  Harbor, 
Ca!.  The  net  amount  available  for  payments 
is  $305,000.  Dredged  material  is  to  be  im- 
pounded behind  bulkheads.  Bids  were  opened 
Oct.  8  by  the  L^.  S.  Engineers  at  Los  Angeles. 

©Russell  Greene-Foell  Co.,  816  Higgins 
Bldg.,  Los  .\ngeles,  Cal.,  on  Oct.  28  was 
awarded  the  contract  at  $.59,904  for  construct- 
ing the  Mormon  Island  wharf  for  the  City  of 
Los  Angeles.  Bids  on  this  work  were  opened 
Oct.  7. 

The  Advisory  Board  of  the  State  Depart- 
ment of  Engineering  has  approved  the  plans 
and  specifications  for  the  building  of  an  1,800 
ft.  seawall  to  be  constructed  in  San  Francisco 
at  a  cost  of  $500,000.  W.  F.  McClure,  Sacra- 
mento, is   State  Engineer. 

Board  of  Public  Works  of  Los  .\ngeles  is 
reported  to  have  rejected  all  bids  received  for 
construction  of  a  reinforced  concrete  wharf 
along  the  west  side  Municipal  Dock  No.  1. 
The  low  bid  was  $492,000,  which  was  about 
$250,000  above  the  engineering  estimate.  The 
work  will  be  readvertised.  Homer  Hamlin  is 
Harbor   Engineer  of  Los  .\ngeles. 

City  Council  of  San  Diego,  Cal..  has  author- 
ized the  City  Clerk  to  call  for  bids  for  the 
purchase  of  a  second  dredger,  the  specifica- 
tions for  which  will  call  for  a  20-in.  suction 
to  cost  appro.ximately  $60,000.  E.  M.  Capps 
is  Harbor  Engineer  of  San  Diego. 

District  of  Columbia. 

•J'Bids  will  be  received  until  10:30  a.  m., 
Jan.  13,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  floating  cranes  of  the 
revolving  type,  of  250  tons  capacity. 

^Bids  will  be  received  until  Dec.  16  by 
Brig.  Gen.  William  Crozier,  Chief  of  Ord- 
nance. Washington,  D.  C,  for  furnishing  225,- 
000  lbs.  No.  1  smokeless  powder  for  cannon, 
5,000  lbs.  do  for  30  caliber  ball  cartridges, 
model  1906,  and  4-18,0u0  lbs.  do  No.  2  for  can- 
non. 

^Bids  will  be  received  until  Nov.  15  bv 
Capt.  J.  R.  Burt,  Chief  Signal  Officer,  War 
Department.  Washington,  D.  C.  for  furnish- 
ing, under  proposal  6l(!,  100  buzzers,  350  outlet 
boxes,  125  iron  junction  boxes,  150  plugs  for 
target  range  outlet  boxes,  2,000  buttons,  push : 
1,000  supports  for  target  range  outlet  bo.xes, 
2,000  ft.  portable  lamp  cord.  155  strap  keys,  4 
master  switches  for  16  targets  and  5  master 
switches  for  24  targets ;  also  22  connecting 
blocks. 

•I«Bids  will  be  received  until  Nov.  12  by 
Capt.  J.  R.  Burt,  Chief  Signal  Officer,  Wash- 
ington, D.  C,  for  furnishing  100  pipe  tees, 
cast  iron ;  150  pipe  plugs,  150  manhole  covers 
and  450  sewer  flush   pipes. 

^Bids  will  be  received  until  noon,  Nov.  18, 
by  the  U.  S.  Navy  Department,  Beekman 
Winthrop,  Acting  Secretary,  Washington,  D. 
C,  for  six  torpedo  boat  destroyers  Nos.  51 
to  56. 

^Bids   will   be    received   until    10:3f>   a.    m.. 


Nov.  14,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under 
Circular  741,  tubular  boiler,  switch  stands, 
steel,  iron,  wire  rope,  chain,  steel  and 
iron  pipe,  stovepipe,  poultry  netting,  copper 
wire,  nails,  screws,  sheet  copper,  sheet  zinc, 
iron  and  steel  washers,  chisels,  hammers, 
wrenches,  wrench  parts,  pliers,  twist  drills, 
taps,  files,  flatters,  saws,  saw  frames,  ma- 
chetes, hoes,  hinges,  door  catches,  drawer 
locks,  padlocks,  paint  brushes,  tool  handles, 
tie  olugs,  forges,  vises,  chain  and  snatch 
blocks,  grindstones,  blow  torches,  water  cool- 
ers, refrigerators,  ladders,  cocks,  grease  cups, 
tallow  pots,  water  gages,  lead  bends,  belt 
lacing,  hose,  packing,  gaskets,  sash  cords,  mop 
heads,  emery  cloth,  roofing  paper,  signal  flags, 
cheesecloth,  coke,  chalk,  soap  polish,  sulphate 
of  copper,  creosote  oil,  varnish,  paints  and 
muriatic    acid. 

Bids  as  follows  were  received  Oct.  24  by 
the  Supervising  .Architect,  Washington,  D.  C, 
for  the  construction  of  the  public  building  at 
Brownwood.  The  Bailey-Hirsch  Co.  of  Min- 
neapolis, Minn.,  limestone  for  $59,281,  sand- 
stone for  $59,941 ;  T.  M.  Lovell  &  Sons,  Enid, 
Okla.,  limestone  $61,2-59,  .sandstone  $61,790; 
King  Lumber  Co.,  Charlottesville,  Va.,  lime- 
stone $09,500.  sandstone  $67,.500:  John  Bar- 
don,  Fort  Worth,  limestone  $72,372,  sand- 
stone, $75,500 ;  Fall  &  .\insworth,  Waco.,  lime- 
stone $73,698,  sandstone  $75,498:  W.  D.  Lov- 
ell, Minneapolis,  limestone  $78,000;  Newport 
Construction  and  Engineering  Co.,  Newport 
News,  Va.,  limestone  $79,325,  sandstone  $81,- 
.325;  J.  S.  McKnight,  Hallettsville,  limestone 
$82,110. 

Florida. 

^Bids  will  be  received  until  noon,  Nov.  11, 
by  Capt.  J.  R.  Slattery.  U.  S.  Engineer,  Jack- 
sonville, Fla.,  as  noted  in  our  Oct.  23  issue, 
for  dredging  and  rock  removal  in  Withla- 
coochee  River,  Fla.  The  work  is  located  on 
the  Withlacoochee  River,  Fla.,  immediately 
below  Port  Inglis.  Except  in  the  sections  to 
be  improved  a  channel  10  ft.  deep  and  85  ft. 
wide  has  been  completed  from  the  anchorage 
at  the  10  ft.  contour  of  depth  in  the  Gulf  of 
Mexico  to  Port  Inglis,  and  the  minimum 
depth  in  these  sections  is  8.2  ft.  The  esti- 
mated amount  of  material  to  be  removed  to 
obtain  a  depth  of  10  ft.  is  10.000  cu.  yds.,  of 
which  amount  2,000  cu.  yds.  is  rock. 

Georgia. 

•^•Bids  will  be  received  until  noon  Nov.  21, 
by  Col.  Dan  C.  Kingman,  V.  S.  Engineer, 
Savannah,  Ga.,  for  dredging  in  harbor  at  Sa- 
vannah, Ga.  Location :  The  dredging  is  to  be 
done  in  the  channel  from  the  upstream  side 
of  the  Seaboard  Air  Line  Railway  Bridge, 
about  2%  miles  above  the  foot  of  Bull  St.,  in 
the  city  of  Savannah,  to  the  foot  of  King's 
Island,  about  7,200  ft.  above  said  bridge.  The 
width  to  be  obtained  is  .300  ft.,  the  length  of 
the  cut  to  be  made  is  about  7.200  ft.,  and  the 
approximate  yardage  to  be  removed  is  722,- 
000  cu.  yds,  place  measurement.  The  work  will 
be  awarded  as  a  whole  to  one  contractor. 
It  is  proposed  to  deepen  the  channel  between 
the  points  mentioned  so  as  to  obtain  21  ft.  at 
mean  low  water,  with  a  bottom  width  of  300 
ft.  The  length  of  the  cut  is  about  7,200  ft. 
The  present  depth  over  the  area  to  be  dredged 
ranges  from  5  ft.  to  18  ft.,  at  mean  low  wa- 
ter, the  mean  depth  being  about  13.5  ft.  It  is 
thought  that  this  work  should  be  done  by  the 
hydraulic  process  and  the  material  placed  on 
shore,  because  there  are  no  dump  grounds 
nearer  than  the  ocean,  24  miles  from  the  city 
of  Savannah. 

®City  of  Atlanta,  Ga.,  has  awarded  a  con- 
tract to  the  Okenite  Co.  for  the  installation 
of  a  fire  alarm  and  police  signal  svstem  to 
cost  about  $106,000. 


Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
13,  by  Commanding  Officer,  Rock  Island  Ar- 
senal, III,  for  furnishing  a  miscellaneous 
quantity  of  lumber,  as  follows :  12,804  pieces 
white  oak  for  56-in.  wheels,  12,864  do  hickory, 
2,76^  do  white  oak  for  58-in.  wheels,  2,766  do 
hickory;  288  do  white  oak,  60-in.  wheels,  280 
do  hickory,  and  the  following  for  spoke 
blanks:  3,295  pieces  white  oak,  3x3x2  ft.  6: 
30,295  pieces  do  hickory ;  8,050  pieces  white 
oak,  3%x3%x2  ft.  6,  and  8,050  do  hickory; 
also  700  white  oak  piles  and  700  hickory  poles. 

^Bids  will  be  received  until  Nov.  25  by  Col. 
J.  L.  Clem.  Chief  Quartermaster,  Federal 
Bldg.,  Chicago,  111.,  for  furnishing  at  Fort 
Clark,  Tex..  (iOO  gals,  of  mineral  oil  for  il- 
lumination  purposes. 

^•Bids  will  be  received  until  11  a.  m.,  Nov. 
13,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  III.,  for  making  altera- 
tions and  additions  to  the  Kosciusko  bath 
house,  1444  Holt  St.,  as  shown  on  plans  and 
specifications.  Cash  or  certified  check  for  $400 
must   accompany   proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.,  until  11  a.  m.,  Nov.  15,  for  furnishing, 
delivering  and  erecting  structural  steel  upon 
foundations  constructed  by  the  city,  necessary 
in  the  construction  of  a  foundry  building  at 
2324  S.  Ashland  Ave.,  estimated  quantity  580 
tons.  Cash  or  certified  check  for  $500  must 
accompany  proposal. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  on  Oct.  16,  for  making 
the  repairs,  as  specified,  on  the  State  St.  pier 
protection,  unit  bids,  as  shown,  removing  old 
caps  and  walling,  3.50  lin.  ft.,  $.05 ;  driving 
piles,  3,150  lin.  ft..  $.28;  oak  caps  and  wales, 
9,000  ft.  R.  M.,  $70  per  M;  pile  chains,  1,500 
lbs..  $.035;  boat  spikes,  200  lbs..  $.035;  steel 
shield  plate,  3,000  lbs..  $.04;  pulling  old  piles. 
1.7.50  lin.  ft.,  $2  per  pile;  total,  $1,809;  Na- 
tional Contracting  Co.,  189  W.  Madison  St., 
Chicago.    The  contract  has  not  been  awarded. 

Indiana. 

Bids  will  be  received  until  10  a.  m.,  Nov. 
7,  by  Board  of  Public  Works,  South  Bend, 
Ind.,  for  furnishing  all  material,  labor,  tools 
and  equipment  and  constructing  coal  and  ash 
hoppers  and  handling  apparatus  in  accordance 
with  plans  and  specifications  prepared  by 
Burns  &  McDonnell  Consulting  Engineers, 
Kansas  City,  Mo. 

Kansas. 

Kansas  Natural  Gas  Co..  which  supplies  gas 
to  Kansas  City  and  many  of  the  large  cities  of 
Kansas,  has  been  granted  the  right  to  spend 
$275,000  to  extend  its  lines  to  new  gas  fields  in 
Oklahoma. 

Kentucky. 

®A!vin  I  licks.  Paris,  Ky.,  has  been  awarded 
the  contract  for  replacing  the  wooden  dam  at 
the  Coulthard  &  Honey  Mill,  two  miles  from 
Paris,  with  a  reinforced  concrete  structure.  It 
will  be  220  ft.  long  with  a  10-ft.  concrete 
abutment  at  each  end.  8  ft.  high,  6  ft.  thick 
at  the  base  and  4  ft.  thick  at  the  top. 

Louisiana. 

^^ids  will  be  received  until  noon,  Dec.  3, 
for  the  erection  of  a  brick  church  and  pres- 
bytery for  the  Church  of  the  Immaculate  Con- 
ception at  Lake  Charles,  La.,  acording  to  plans, 
specifications  and  conditions  for  estimating, 
which  can  be  seen  at  Rev.  H.  Cramer's  resi- 
dence, Lake  Charles,  La.,  and  can  be  had  at 
the  office  of  Favrot  &  Livaudais,  Ltd.,  archi- 
tects. No.  8.39  Gravier  St.,  New  Orleans,  La. 

^Bids  will  be  received  until  noon,  Nov.  30, 
b--  C.  J.  Thompson.  Parish  Superintendent  of 
Education,  Opelousas,  La.,  for  the  erection 
and  completion  of  a  school  building  as  per 
plans  and  specifications  by  Messrs.  Stevens  & 


•I*  indicates  work  now  open  for  bids.     4  indicates  a  contract  let  recently. 
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Nelson  Co.,  architects,  second  floor,  Liverpool 
&  London  &  Globe  Annex,  New  Orleans,  La., 
from  whom  plans  and  specifications  may  be 
obtained.  Proposals  must  be  accompanied  by 
certified  check  for  $l,Oon. 

Maine. 

Bids  as  follows  were  received  Oct.  26  by 
the  U.  S.  Engineer,  Portland,  Me.,  for  dredg- 
ing in  Boothbay  Harbor,  Maine :  Eastern 
Dredging  Co.,  Boston,  Mass.,  21.35  cts.  per 
cu.  yd. ;  Bay  State  Dredging  Co.,  Ltd.,  Bos- 
ton, Mass.,  22.75  cts.  per  cu.  yd.;  Geo.  W. 
Beeman.  HoUev,  N.  Y.,  27.4  cts.  per  cu.  yd.; 
"harles  M.  Cole,  Fall  River,  Mass.,  23  cts.  per 
cu.  yd. 

The  following  bids  were  received  Oct.  26 
by  the  U.  S.  Engineer.  Portland,  Me.,  for 
dredging  in  Boothbay  Harbor,  Me. :  Eastern 
Dredging  Co.,  Boston,  Mass.,  21.3  cts.  per  cu. 
yd.  Bay  State  Dredging  Co.,  Ltd.,  Boston, 
Mass.,  22.75  cts.  per  cu.  yd.  George  W.  Bee- 
man,  HoUey,  N.  Y.,  27,4  cts.  per  cu.  yd.  Charles 
M.  Cole,  Fall  River,  Mass.,  23  cts.  per  cu.  yd. 

Massachusetts. 

•}*Bids  will  be  received  until  11  a.  m.,  Nov. 
30,  by  H.  R.  Stanford,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C,  for  construction  of  one  general 
magazine,   Hingham,   Mass. 

^Bids  will  be  received  until  noon,  Nov.  12, 
by  Schoolhouse  Commissioners,  Boston,  Mass., 
for  erecting  and  completing  (all  trades)  addi- 
tions and  alterations  to  Brighton  High  School 
Building,  Cambridge  and  Warren  Sts.,  Brigh- 
ton, Boston,  Mass.,  and  giving  bond  of  a  sure- 
ty company  therefor  in  the  sum  of  $30,000. 
Only  proposals  obtained  at  the  office  of  the 
commissioners,  120  Boylston  St.,  signed  by  the 
bidder  and  left  at  said  office,  with  a  certified 
check  for  $1,000,  payable  to  the  city  if  the 
proposal  is  not  carried  out,  will  be  publicly 
opened  and  read. 

•|«Bids  will  be  received  until  noon,  Nov.  13, 
by  Board  of  Harbor  and  Land  Commissioners, 
State  House,  Boston,  Mass..  for  dredging  a 
channel  and  anchorage  basin  in  Nantucket 
Harbor.  The  work  to  be  done,  at  the  option 
of  the  Board,  is  the  dredging  of  about  21,000 
cu.  vds.  of  material  to  provide  a  channel  about 
122,000  sq.  ft.  in  area ;  or  the  dredging  of  about 
79,000  cu.  vds.  of  material  to  provide  an  an- 
chorage ba'sin  about  653,000  sq.  ft.  in  area; 
or  the  dredging  of  about  100,000  cu.  yds.  of 
material  to  provide  both  the  channel  and  an- 
chorage basin  above  described.  The  channel 
is  to  be  dredged  to  a  depth  of  12  ft.  at  mean 
low  water  and  the  anchorage  basin  to  a  depth 
of  15  ft.  at  mean  low  water. 

®The  Aberthaw  Construction  Co.,  Boston. 
Mass.,  has  been  awarded  the  contract  for  the 
new  reinforced  concrete  storage  building  for 
the  Carter's  Ink  Company,  Cambridge,  Mass. 
This  structure  will  he  erected  in  the  rear  of 
the  present  plant.  This  building,  which  will 
be  83  by  63  ft.,  and  three  stories  high,  will  be 
of  a  flat  slab  system  of  construction  with  hol- 
low tile  curtain  walls.  In  front  of  the  building 
and  extending  its  length,  will  be  a  large  ship- 
ping platform  of  hard  pine.  The  architects  and 
Engineers  are  Densmore  &  Le  Clear,  Boston, 
who  also  designed  the  reinforced  concrete 
manufacturing  building  of  this  company,  which 
was  erected  bv  the  .Aberthaw  Construction  Co. 

The  following  bids  were  received  Oct.  28  by 
Col  Frederic  V.  .\bbot,  U.  S.  Engineer,  Bos- 
ton,' Mass..  for  dredging  190,000  cu.  yds.  (scow 
measurement)  of  mud,  sand,  gravel  and  clay 
from  tlie  Mvstic  River:  Charles  M.  Cole, 
Fall  River.  Mass.,  21  cts.;  Eastern  Dredging 
Co.  247  .Atlantic  .Ave.,  Boston,  Mass.,  15  3/10 
cts.':  J.  P.  O'Riorden.  Charlestown,  Mass., 
23  9/10  cts.;  Eugene  Breymann,  Toledo,  O., 
18%  cts.  ^  ^  ^^     . 

The  Directors  of  the  Port  of  Boston,  Hugh 
Bancroft,  Chairman.  Boston,  Mass.,  have 
voted  to  appropriate  $3,000,000  for  the  purpose 
of  inaugurating  the  work  of  constructing  a 
modern  water  and  railroad  terminal  at  East 
Boston.  This  is  in  addition  to  the  $2,500j)00 
appropriation  mentioned  in  our  last  issue.  The 
$3,000,000  appropriation  is  the  first  step  toward 
out  the  extensive  plans  recently  an- 


nounced by  the  board,  which  include  filling  in 
the  flats  between  East  Boston,  Breeds  Island, 
Chelsea  Creek  and  Winthrop,  the  construction 
of  adequate  railroad  and  water  terminal  fa 
cilities  on  the  land  thus  acquired  and  the 
erection  of  numerous  factories  and  ware- 
houses. It  has  been  estimated  that  the  entire 
work  will  cost  about  $50,000,000.  Frank  W 
Hodgson,  State  House,  Boston,  Mass.,  is 
Chief  Engineer. 

Michigan. 

Bids  as  follows  were  received  Oct.  31  by 
Lt.  Col.  Mason  M.  Patrick,  U.  S.  Engineer, 
Detroit,  Mich.,  for  repairs  to  canal  wall  at 
Sault  Ste.  Marie,  Mich.  (1)  being  bid  per  cu. 
yd.  on  4,000  cu.  yds.  excavation;  (2)  bid  p  r 
iin.  ft.  on  2,500  lin.  ft.  of  drilling  and  grout- 
ing; (3)  bid  per  cu.  yd.  on  3,700  cu.  yds. 
concrete  (cement  not  included)  ;  (4)  bid  per 
cu.  yd.  on  1,400  cu.  yds.  back  filling;  (5)  bid 
per  bbl.  on  furnishing  4,400  bbls.  Portland  ce- 
ment; (6)  total:  Greiling  Bros.  Co.,  (1)  $1; 
(2)  50  cts.;  (3)  $6;  (4)  $1;  (5)  $1.75;  (6) 
$36,550.  Great  Lakes  Dredge  &  Dock  Co.  (1)  ■ 
$1;  (2)  .32  cts.;  (3)  $7.15;  (4)  50  cts.;  (5) 
$1.50;  (6)  $38,55.5.  MacArthur  Bros.  Co., 
Chicago,  III.  (1)  $1.20-  (2)  50  cts. ;  (3)  $6.75; 
(4)  .50  cts.;  (5)  $1.75;  (6)  $39,.56.5.  Cullen- 
Friestedt  Co.,  Chicago,  111.  (1)  $1.25;  (2)  40 
cts.;  (3)  $7.20;  (4)  75  cts.;  (5)  $1.60:  (0) 
$40,730.  Lipsett  &  Sinclair,  Sault  Ste.  Mane, 
Mich.  (1)  $1.70;  (2)  .50  cts.;  (3)  $7;  (4)  60 
cts.;  (5)  $1.70;  (6)  .1:42,270.  Newton  Engi- 
neering Co.,  Milwaukee,  Wis.  (1)  $2.75;  (2) 
.50  cts.;  (3)  $8;  (4)  50  cts.;  (5)  $1.50;  (6) 
$49,150. 

James  Pickands  &  Co.,  Marquette,  Mich., 
are  considering  rebuilding  the  coal  dock  at 
Lake  St.,  so  as  to  double  its  capacity. 
Minnesota. 
•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
20,  by  Commissioner  of  Indian  .\ffairs,  Wash- 
ingto'n,  D.  C,  for  an  electric  lighting  system 
at  the  Pipestone  Indian  School,  Minn. 

The  Root  River  Power  &  Electric  Li.ght  Co. 
is  reported  to  have  decided  not  to  begin  con- 
struction work  until  spring  on  its  proposed 
dam.  Work,  however,  \vill  be  started  on  the 
tunnel  and  dike.  Tolleb  Sanderson,  Harmony, 
Minn.,  is  a  Director. 

The  Red  River  Farm  &  Land  Co.  is  to  ex- 
pend about  $200,000  in  the  development  of 
5,000  h.-p.  on  the  Red  River,  four  miles  above 
Crookston.  W.  J.  Murphy,  Minneapolis,  and 
A.  D.   Stephens,   Crookston,  arc  interested. 

Missouri. 

•J«Bids  will  be  received  until  noon,  Nov.  27, 
by  Maj.  Herbert  Deakyne,  U.  S.  Engineer. 
Kansas  City,  Mo.,  for  constructing  and  de- 
livering 6  steel  barges. 

New  Mexico. 

•{•Bids  will  be  received  until  3  p.  m.,  Nov. 
26,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  an  electric  passenger  elevator  in  the 
LInited  States  postoffice  and  court  house,  Ros- 
well,  N.  M.,  in  accordance  with  the  drawing 
and  specification,  copies  of  which  may  be  had 
at  the  discretion  of  the  Supervising  .\rchitect. 

New  York. 

•{•Bids  will  be  received  until  noon,  Nov.  28, 
by  Col.  S.  W.  Roessler,  U.  S.  Engineer,  707 
.\rmy  Bldg.,  New  York  City,  for  enlarging, 
extending  and  repairing  two  stone  jetties  at 
Mattituck  Harbor,  N.  Y. 

•{•Bids  will  be  received  until  noon,  Nov.  14, 
by  D.  D.  Frisbie,  President  Board  of  Trustees, 
.Schoharie  School  of  .Agriculture,  First  Na- 
tional Bank  Bldg.,  Cobleskill,  N.  Y.,  for  the 
construction  of  school  building,  not  including 
Mcating.  plumbing  or  electric  work,  for  the 
State  School  at  Cobleskill,  N.  Y.  Drawings 
and  specifications  may  be  consulted  and  blank 
forms  of  proposal  obtained  at  the  office  of  the 
Board  of  Trustees,  Schoharie  School  of  .Agri- 
culture, First  National  Bank  Bld.g.,  Cobleskill, 
N.  Y.,  and  at  the  office  of  the  State  .Architect. 
Comnlete  sets  of  plans  and  specifications  will 
be  furnished  to  prospective  bidders  upon  rea- 
sonable notice  to  and  in  the  discretion  of  the 


carrying 

•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


State  .Architect,  Herman  W.  Hoefer,  Capitol, 
Albany,  N.  Y. 
•J«Bids  will  be  received  until  2  p.  m.,  Nov. 

14,  by  Arthur  J.  O'Keefe,  Commissioner  of 
Bridges,  Park  Row  Bldg.,  New  York  City, 
for  furnishing  and  delivering  one  1%-ton  mo- 
tor truck.  The  amount  of  security  required  is 
$1,000.     • 

^Bids  will  be  received  until  2  p.  m.,  Nov. 

15,  by  Henry  S.  Thompson,  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  Park  Row 
Bldg.,  New  York  City,  for  furnishing  and 
delivering  a  portable  gasoline  engine-driven 
electric  generating  outfit,  together  with  motor, 
wiring,  etc.  The  amount  of  security  required 
is  $1,500. 

Property  has  been  secured  at  4.30  South  Sa- 
line St.,  Syracuse,  N.  Y.,  on  which  the  Besse- 
Sprague  Co.,  Dillaye  Block,  Syracuse,  will 
erect  a  6-story  business  block  to  cost  about 
$1.50,000. 

Plans  for  the  final  designs  for  the  new  Civil 
Courts  building  of  New  York  City  are  to  be 
submitted  to  22  architects.  The  total  cost  of 
the  building  will  be  $30,000,000,  of  which  $10,- 
000,000  will  be  for  the  site.  L.  Lafltn  Kellogg 
is  Secretary  of  the  Courthouse  Board. 

But  two  bids  were  received  Oct.  28  by  Col. 
W.  M.  Black,  U.  S.  Engineer,  New  York  City, 
for  constructing  lock  and  dam  and  lock  oper- 
ating house  at  Trov,  N.  Y.  Grant,  Smith  & 
Locher  bid  $1,224,.398  and  Fraser,  Bruce  &  Co. 
bid  $1,593,879.  The  work  calls  for  the  con- 
struction of  a  concrete  lock  and  dam.  The 
estimated  quantities  are  as  follows:  Anchor 
holes  in  rock,  ,3,000  lin.  ft.;  brass,  400  lbs.; 
cast  iron  plain,  169,700  lbs. :  cast  iron  ma- 
chined, 26,300  lbs. ;  compacting  backfill,  15,000 
cu.  yds. :  concrete,  70,0.50  cu.  yds. ;  concrete 
(reinforced),  1,430  cu.  yds.;  ducts,  1  hole,  570 
lin.  ft.  of  tiling;  ducts,  3  holes,  5-50  lin.  It.  of 
tiling;  ducts,  6  holes,  500  lin.  ft.  of  tiling: 
ducts,  9  holes,  190  lin.  ft.  of  tiling;  excava- 
tion. Class  ''.A"  common,  99,400  cu.  yds. ;  ex- 
cavation. Class  ".A"  rock,  12,180  cu.  yds.;  ex- 
cavation. Class  "B"  common,  387,320  cu.  yds. ; 
excavation.  Class  "B"  rock,  33,125  cu.  yds.: 
lining,  500  cu.  yds. ;  lock  operating  house,  1 
house  complete;  metal  reinforcement,  96,300 
lbs. ;  miter  sills  and  gate  posts,  15,600  ft.  B.M. ; 
paving  stone,  1,500  sq.  yds.;  paving,  concrete, 
.300  cu.  yds.;  riprap,  1st  class,  250  cu.  yds.; 
riprap.  2nd  class,  250  cu.  yds. ;  riprap,  3rd 
class,  250  cu.  vds. ;  round  timber  bracing,  1,000 
lin.  ft.;  sawed  lumber.  21,290  ft.  B.M. ;  set- 
ting iron  and  steel.  720,000  lbs.;  sheeting  and 
bracing,  100,000  ft.  B.M. ;  tile  gages,  34  sq.  ft.; 
wrought  iron  and   steel,  97,.500  lbs. 

Plans  for  barge  canal  terminals  at  Oswego 
have  been  submitted  to  the  City  Council  by 
the  State  Engineer  at  .Albany.  The  plans  call 
for  a  terminal  to  be  built  on  each  side  of  the 
harbor.  Provisions  are  made  for  a  terminal 
on  the  West  Side  extending  from  a  point 
near  the  Globe  drydock  into  the  new  harbor 
for  a  distance  of  several  hundred  feet.  At 
the  shore  end  of  the  terminal  a  concrete  sec- 
tion, 450  ft.  wide  and  1.50  ft.  deep,  will  be 
built.  A  concrete  dock  1,000  ft.  long  and  150 
ft.  wide  will  also  be  constructed. 

The  State  Canal  Board.  .Albany,  has  ap- 
proved the  plans  and  specifications  for  the 
sloop  lock  in  the  Troy  dam  at  a  cost  of  $30,000. 
This  lock  provides  for  the  carrying  on  of 
navigation  during  the  construction  of  the  new 
dam  by  the  federal  authorities. 

North  Carolina. 

4»Bi<ls  will  be  received  until  noon,  Nov.  30, 
bv  Maj.  H.  W.  Stickle.  U.  S.  Engineer,  Wil- 
mington, N.  C,  for  dredging  in  Cape  Fear 
River,  N.  C. 

4'Bids  will  be  received  until  noon,  Nov.  30. 
by  Maj.  H.  W.  Stickle.  U.  S.  Engineer.  Wil- 
niington,  N.  C,  for  dredging  in  Cape  Fear 
River,  N.  C.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

North  Carolina. 

4"Bids  will  be  received  until  3  p.  in.,  Nov. 
23,  by  Oscar  Wenderoth,  Supervising  -Archi- 
tect, Treasury  Deiiartment.  Washington,  D. 
C,  for  the  installation  complete  of  an  electric 
passenger  elevator  in  the  United  States  post- 
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office    and    court    house.    Washington,    N.    C,  Pennsylvania, 

in   accordance   with   the   drawing   and   speciti-  .                                             •,    ,               xi 

cation,    copies    of   which    may   be   had   at   the  4*Bids  will  be  received  until  2  p.  m.,  Nov. 

office  of  the   Superintendent   of   Construction.  ^^ ,^y  ^r.   Samuel   G.   Dixon,   Commissioner 

at  the  discretion  of  the  Supervising  .\rchitect.  of   Health,    11)00    Race   St.,    Philadelphia     i^a., 

for  the  construction  of  outside  wiring  ducts. 

Ohio.  transformers,  poles,  ground  lighting,  etc..   for 

^Bids  will  be  received  until  noon,  Nov.  19.  Sl'^f  ■'^^j  P.'^"^   ^°'  ''^^  ^''''V^S"r,'!!,nn'' 

by  C.  A.  Palmer,  Clerk  of  the  Board  of  Edu-  Tuberculosis,  near  Cresson,   Cambna   Countj 

^i.t;^„  „f  ci    I        u   ■  ut    1711         c  u     11-.-  Pa.     Plans  and  speeincations  may  ne  ontaineci 

cation  of  Shaker  Heights  Village  School  Dis-  ^     -.u      ^u     u       •  i               di,;i.,,1c1„i,;.,  „«;,-,. 

,^:^t   „t  I, •      o;                  c  17-     ^  X-  .         I  D     1  at  either  the  Harrisburg  or  Philadelpnia  omce 

trict,  at  his  otnce,  care  of  First  Nationa    Bank,  ,ir,A,,  r.         c.  ^      c  tu     id     .„  i,..,„^.   nr...n,-f 

r-i„     u    ^     r^      c        c       •  u         lu      1  1             J  (1900  Race  St.)   of  the  Pennsylvania  Ucpart- 

Cleveland,    O.,    for    furnishing    the    labor   and  ^      .     i  u     i^u  i       :       „-»„„'«.5^    ,„i,;.-i,  „.;m 

,„,■  ,           '            r       lu             .       i-             J  ment  of  Heath  bv  depositing  $.io,  wliicn  will 

material   necessary    for   the   construction    and  ,         ^          ,             '       ■  ^  „-f  ,t„T.  ;„  .^^^/i  ,.«,i 

„„„,■           r   r'         i           J    c     »i  •     »        n      1  be  returned  upon  receipt  of  same  in  good  con- 

section   of   Coventry  and   Southington   Roads,  ,■  ■            •  ,    ,  •  ,             ' 

furnishing  of  a  school  house   n*ir  the  inter-  Tr'/      „  ,             •  „^  ,„„;i  „,.nn    Knv    II 

■,;,?•.■.               ,■        .      .u        1              J  •J'Bids  w      be  received  until  noon,  I\ov.   11. 

in    said    district,   according   to    the   plans    and  i^/^B^ard    of    Recreation,    W.    D.    Champlin, 

rierl    fn'd"^Th       ffl         f  resideiK-e  of  said  j/^^^^,-^.^  Secretary,  587  Citv  Hall.   Philadel- 

^'"i^;  ^"^  .^'  ^^^.  °'^^  °f   ^"8Ss  &   Nelson,  ^^..^^   p^  _   ^^^  ^^^  'ikstallation   of   gymnasium 

Wlhe  Heme  Chimney  Co.,  i2  W.  .-Xdams  St..  apparatus   at   Athletic    Recreation    Bldg..   -iGth 

Chicago,   111.,   has   been   awarded   the  contract  and  Jefferson  Sts. ;  Disston  Recreation   Bldg.. 

at  $12,760    for   the   construction   of   a   200   ft.  Disston  and  Glenlock  Sts.    Taconv.  and  Sher- 

stack   for  a  hospital  power  plant  by  the   City  ^vood  Recreation  Bldg.,  oCith  and  Christian  Sts. 

of   Cincinnati,   O.  Plans  and  specifications  may  be  had  by  apply - 

Resolution  is  to  be  offered  in  the  City  Coun-  ing  at  the  office  of  the  Board  of  Recreation 

cil  of  Cleveland,  O.,  asking  W.  J.  Springborn,  ^'Bids  will  be  receiyed  until  noon,  Nov.  14. 

Director   of    Public    Service,   to   ascertain   the  by  Department  of  Public  Safety,  21-3  City  Hall. 

cost   of   a  dredge,  and   report   on   the   advisa-  Philadelphia.   Pa.,  for  electric  lighting    of  the 

bility  of  doing  river  dredging  by  day  labor.  streets,    highways,   alleys,    public   squares,   etc. 

Bids  as  follows  were  received  Oct.  23  by  the  All   bids  must   be   accompanied   by  a  certified 

U.  S.  Engineer,  Cincinnati,  O.,   for  construct-  check  payable  to  the  City  Treasurer  for  $10.- 

ing  Lock  and   Dam   No.  31   Ohio   River.    U)  "00.     G.  D.  Porter  is  Director  of  the  Depart- 

standing   for   bid   of   Dravo   Contracting   Co.,  ment. 

Pittsburgh,  Pa.,  and   (2)   for  bid  of  Sheridan-  The  citizens  of   Philadelphia  voted  on   Xov. 

Kirk  Contract  Co.,  Cincinnati,  O. :  

Items.                                                                                Quantity.  (1)  (2) 

Cofferdam,   IS   ft 4.372  lin.  ft.  $  35.00  i  23.C0 

Cofferdam,   10  ft 1,500  lin.  ft.  20.00  12.00 

Common   excavation    55,057  cu.  yds.  1.00  .70 

Rock  excavation   264  cu.  vds.  7.00  3.00 

Drilling  bolt  holes   aOO  lin.  ft.  .75  .50 

Fill    .^9,608  cu.  yds.  .30  .50 

Riprap    2,.Se7  cu.  yds.  2.50  3.00 

Stone   paving    .              276  cu.  yds.  7.00  6.00 

Oak  timber   .,  (;.S.S23  ft.  B.M.  IIO.OOM  IflO.OOM 

Reinforced    concrete 183  cu.  vds.  10.00  10.00 

Concrete    49..1S5  cu.  yds.  G.50  6.50 

Concrete  paving 2,SSS  cu.  yds.  6.50  7.00 

Structural    steel    '122,304  lbs.  .09  .060 

Reinforcing  rods   2(;.6.)7  lbs.  .07  .04 

Forgings  (including  W.  I.)   ',0.7o2  lbs.  .09  .065 

Bolts,   etc 6i;,s:iO  lbs.  .OS  .055 

Iron   castings    2(U,;ifil  lbs.  .07  .055 

Steel    castings 186,369  lbs.  .13  .08 

Bronze     1,167  lbs.  1.25  .85 

Pipe — 5    in 505  lin.  ft.  3.00  2.00 

■lin 2,789  lin.  ft.  1.75  1.85 

Sin 1,340  lin.  ft.  1.25  1.50 

2hi    in 190  lin.  ft.  1.00  1.00 

2    in 575  lin.  ft.  .7.i  1.00 

Tile   drain    .SfiO  lin.   ft.  1.00  1.00 

Total     $774,689  $663,165 


Oklahoma. 

•I«Bids  will  be  received  until  2  p.  m.,  Dec. 
4,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  furnishing  the  necessary 
labor  and  materials  for  the  erection  of  a  brick 
dormitory  at  the  Riverside  Indian  School. 
Kiowa  Agency,  Okla 

^Bids  will  be  received  until  3  p.  m.,  Dec.  6, 
by  Oscar  Wenderoth,  Supervising  .Architect, 
Treasury  Department,  Washington.  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  interior  lighting  fi.xtures, 
and  approaches,  of  the  United  States  post- 
office  and  court  house  at  McAlester,  Okla. 
The  building  is  of  three  stories  and  basement, 
and  has  a  ground  area  of  approximately  7,.50ii 
square  feet.  Fireproof  construction,  e.xcept 
the  roof,  stone  and  brick  facing  and  tin  roof. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  McAlester, 
Okla.,  or  at  the  discretion  of  the  Supervising 
.'Architect. 

Oregon. 

®The  U.  S.  War  Department  has  awarded 
the  contract  for  building  the  dredges  Multno- 
mah and  Wahkiakum  to  the  Portland  Iron 
Works,  Portland,  at  $35.5,26o.  The  first  dredge 
must  be  completed  within  10  months  from 
the  date  the  contract  was  accepted,  and  the 
second  within  12  months.  They  will  be  oper- 
ated in  deepening  the  ship  channel  to  the  30-ft. 
stage  at  the  zero  mark  between  Portland  and 
Astoria. 


■')  on  a  new  loan  for  $7,000,000  for  permanent 
improvement.  The  allottments  of  the  loan  in- 
clude $1,600,000  for  acquisition  of  land  for 
harbor  improvements  and  the  construction  of 
wharves,  etc.:  $250,000  for  land  and  con- 
struction of  buildings  for  the  Philadelphia 
Hospital  for  Contagious  Diseases  and  the 
Home  for  the  Indigent,  $100,1100;  for  the  pur- 
chase of  fire  apparatus,  $200,000 ;  for  the  erec- 
tion of  new  and  the  improvement  of  existing 
police  and  fire  stations,  $200,000 :  for  the  erec- 
tion of  a  machine  shop,  $.")0,000 ;  for  the  im- 
provement of  Fairmount  and  other  parks, 
$.5110.000:   for  children's  playgrounds.  $100,000. 

The  following  bids  were  received  bv  the 
U.  S.  Engineer,  Pittsburg,  Pa.,  Oct.  23,  for 
the  construction  of  Lock  and  Dam  No.  10. 
Ohio  River:  The  National  Contract  Co., 
Evansville,  Ind.,  $779,663;  The  Dravo  Con- 
tracting Co.,  Pittsburgh,  Pa.,  $885,366.  Har- 
old C.  Fiske  is  Captain  Corps  of  Engineers. 

The  Baltimore  &  Ohio  R.  R..  F.  L.  Stuart, 
Chief  Engineer,  Baltimore.  Md.,  is  to  replace 
its  pier  at  the  foot  of  Snyder  Ave..  Philadel- 
phia, Pa.,  recently  destroyed  by  fire,  with  a 
new  concrete  structure.  The  old  pier  was 
valued  at  $22.5,000. 

Tennessee. 

4*Bids  will  be  received  until  noon,  Nov  20 
by  Maj.  E.  M.  Markham,  U.  S.  Engineer,  Cus- 
tom House,  Memphis.  Tenn.,  for  constructing 
and  delivering  8  steel  barges.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

•I«Bids  will  be  received  until  noon,  Nov.  20, 
by    Maj.    E.    M.    Markham,    U.    S.    Engineer' 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Custom    House.    Memphis,    Tenn.,    for    con- 
structing and  delivering  8  steel  barges. 

Texas. 

•f«Bids  will  be  received  until  noon,  Nov.  25, 
by  Dan  C.  Smith,  Jr.,  City  Secretary  and  Con- 
troller, Houston,  Tex.,  for  the  erection  of  the 
Longfellow  3-story  12-room  fireproof  school 
house,  located  on  Chartres  St.,  between  Had- 
ley  and  Webster  Ave.  The  work  on  the 
building  will  be  let  in  six  separate  and  dis- 
tinct parts,  as  follows  :  General  work  ;  plumb- 
ing, sewering  and  gasfitting;  wiring;  vacuum 
cleaning;  steam  heating,  and  steel  lockers,  and 
all  bids  to  be  submitted  on  blank  forms  as  at- 
tached to  the  specifications,  and  alternating 
bids  to  be  receiyed  on  direct  vacuum  heating 
system,  and  also  on  a  combined  ventilating 
and  heating  system.  Plans  and  specifications 
can  be  obtained  at  the  office  of  Sanguinet. 
Staats  &  Barnes,  architects.  Each  bidder  for 
the  general  work  will  be  required  to  inc'ose 
with  his  proposal  a  certified  check  on  any  bank 
in  Houston  for  5  per  cent  of  the  total  amount 
of  his  bid,  and  each  bidder  for  the  remainder 
of  the  work  to  inclose  a  certified  check  for 
20  per  cent  of  the  total  amount  of  their  bids, 
and  all  checks  shall  be  payable  to  H.  B.  Rice, 
.Mayor. 

^Bids  will  be  received  until  noon,  Nov. 
25.  by  Dan  C.  Smith,  Jr..  City  Secretary, 
Houston,  Texas,  for  the  erection  of  the  Long- 
fellow 3-story  12-room  fireproof  school  house 
located  on  Chartres  St.,  between  Hadley  and 
Webster  .\ve.  The  work  on  the  building  will 
be  let  in  six  separate  and  distinct  parts,  as 
follows;  General  work,  plumbing,  sewering 
and  gasfitting,  wiring,  vacuum  cleaning,  steam 
heatiiig  and  steel  lockers,  and  all  bids  to  be 
submitted  on  blank  forms  and  attached  to 
the  specifications,  and  alternating  bids  to  bo 
received  on  direct  vacuum  heating  system, 
and  also  on  a  combined  ventilating  and  heat- 
ing system.  Plans  and  specifications  can  be 
obtained  at  the  office  of  Sanguinet,  Staats  & 
Barnes,  .Architects. 

•{•Bids  will  be  received  until  noon,  Nov.  12. 
by  Lieut.  Col.  C.  S.  Richc,  U.  S.  Engineer. 
Galveston,  Te.x.,  for  dredging  a  channel  and 
building  a  bulkhead  near  Port  O'Connor.  Tex 

®M.  C.  Bowden.  Galveston,  Tex.,  and  the 
Van  Dorn  Iron  Works  Co.,  Cleveland,  O..  at 
a  joint  bid  of  $.55,332.  have  been  awarded  the 
contract  for  constructing  a  county  jail  at  Gal- 
veston, Tex. 

Virginia. 

The  Hampton-Roads  Terminal  Corporation 
of  Hampton,  V'a.,  has  been  incorporated  with 
a  maximum  capital  stock  of  $.50,000.  R  M. 
Booker,  Hampton,  \'a.,  is  Secretary. 

Washington. 

•{•Bids  will  be  received  until  noon  (standard 
time),  Xov.  27,  by  Port  of  Seattle  Commis- 
sion, C.  E.  Rcmsbcrg,  Secretary,  843  Centra! 
Bldg.,  Seattle,  Wash.,  for  dredging  slope  pro- 
tection, piling,  bulkhead  and  water  main  im- 
provements on  the  East  Waterway,  designated 
as  the  "East  Waterway  project  of  the  Port  of 
Seattle,  Wash."  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®The  Freeborn  Engineering  Co.,  Kansas  - 
City,  Mo.,  has  been  awarded  the  contract  at 
about  $700,000  for  the  construction  of  a  ce- 
ment plant  at  .Asotin,  Wash.,  for  the  Idaho 
Portland  Cement  Co..  Spokane.  The  plant 
will  have  an  initial  capacity  of  2,000  bbls.  per 
day  and  will  be  operated  by  electricity. 

The  Chehalis  County  tax  budget  for  next 
year  will  provide  $10,000  for  beginning  work 
on  the  general  improvement  at  Gray's  Harbor. 
W.  J.  Patterson,  .Aberdeen,  is  a  member  of 
the   Port  Commission. 

Canada. 

®The  Cana<lian  Department  of  Public 
Works  has  awarded  the  contract  for  the  con- 
struction of  timber  superstructure  of  a  wharf 
on  part  of  the  Tunnel  Bay  Dock  at  Brockville. 
Ont.,  to  C.  L.  McCool  aiid  Thos.  H.  .Moffat. 
of  Fort  William,  P.  Q.,  at  $15,383. 

©Contract  for  constructing  wharf  at  Frank- 
lyn  Point,  North  River,  P.  E.  I.,  has  been 
awarded  to  Harvey  D.  McEwen.  Kimble  Cof- 
fin and  Kimble  .A.  Webster  at  $24,990. 
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The    General    Principles    of    Concrete 
Road  Construction. 

.A.  multitude  of  articles  have  been  written 
describing  and  exploiting  the  construction  of 
concrete  roads,  and  many  of  these  articles 
have  been  published  in  this  journal.  Of  all  the 
articles  written,  however,  we  recall  only  a  few 
which  seem  to  us  to  handle  this  subject  in  a 
manner  so  generally  useful  as  it  is  handled  in 
the  paper  by  Mr.  .\.  N.  Johnson,  which  we 
publish  in  another  section  of  this  issue.  This 
paper  makes  its  points  so  clearly  that  no  ex- 
planation is  needed,  but  we  believe  that  some 
of  these  points  can  be  further  emphasized  to 
the  benefit  of  the  development  of  concrete 
roads. 

The  construction  of  a  concrete  road  calls 
for  concretie  work  of  high  character.  The 
materials  must  be  good,  the  mi.xture  must  be 
perfect  and  the  workmanship  nmst  be  of  as 
high  a  class  as  is  demanded  in  the  best  of 
other  concrete  structures.  Conditions  are  not 
as  they  are  in  constructing  a  concrete  base  for 
a  stone  block,  brick  or  other  pavement.  Here 
the  concrete  is  merely  a  footing  for  the  pave- 
ment structure ;  in  a  concrete  road  the  struct- 
ure itself  is  concrete.  The  concrete  has  to 
bear  all  the  load  and  to  resist  all  the  wear  of 
traffic.  A  soft  spot  in  a  pavement  base  will 
pass,  for  the  block  or  other  pavement  above  it 
will  bear  the  load  over  this  spot  and  protect 
it  from  enlargement.  In  a  concrete  road  a 
spot  of  loose  concrete  is  a  future  hollow  in 
the  road  surface  and  one  which  it  is  not  a 
simple  matter  to  repair  perfectly.  Mr.  John- 
son's discussion  of  materials,  mi.xing  and  work- 
manship for  concrete  roads  deserves  full 
attention. 

The  three  other  points  made  by  Mr.  Johnson 
are  provision  for  temperature  movements,  pre- 
vention of  longitudinal  cracks  by  proper  sub- 
soil support  and  drainage,  and  precaution  in 
ensuring  proper  mixing  of  the  concrete.  There 
is  none  of  these  that  can  bemeglected  without 
inviting  trouble,  and  there  lis  none  of  them 
that  is  beyond  the  means  of.ordinary  care  and 
intelligence  to  provide.  Concrete  roads  are 
somewhat  expensive  structu-  es,  and  unless  the 


full  endurance  of  the  material  is  secured  the 
long  life  and  low  up-keep  cost  which  are  their 
leading  claims  to  merit  will  not  be  realized. 


Is    It    Economic    to    Issue    Bonds   for 

Public  Improvements  if  the  Life  of 

the  Improvement  Is  Less  Than 

the    Life    of    the    Bond? 

Long  term,  bonds  for  road  improvements 
have  been  severely  criticised  on  the  ground 
that  the  roads  may  need  resurfacing  long  be- 
fore the  bonds  mature.  The  same  sort  of 
criticism  might,  with  equal  force,  be  aimed 
against  the  bonding  of  steam  railways.  Occa-  < 
sionally  some  one  does  decry  the  practice  of 
bonding  a  railway  whose  ties,  rails,  rolling 
stock  and  even  buildings  may  be  renewed  long 
before  the  maturity  of  the  bonds.  Those  who 
thus  find  fault  with  railway  financing  are 
usually  ill  informed  as  to  the  methods  of  pay- 
ment for  railway  renewals.  Similarly,  it  seems 
to  us,  the  critics  of  long  time  road  bonds  are 
short  on  knowledge  of  economics. 

A  railway  company  pays  for  renewals  out  of 
its  earnings,  and  thus  maintains  its  plant  in 
condition  to  render  good  service.  Hence  it 
matters  not  to  the  bond  holder  whether  the 
original  cross  ties  that  were  purchased  with 
his  money  are  in  existence,  so  long  as  cross 
ties  of  equal  service  value  are  in  the  track. 
The  bond  holder  is  concerned  only  in  seeing 
that  the  property  is  not  allowed  to  deteriorate 
in  value  to  a  point  where  it  will  result  in  fail- 
ure to  pay  the  bond  interest.  Few  railway 
bond  holders  go  even  so  far  as  to  require  a 
sinking  fund  that  will  redeem  the  bonds  at 
maturity,  because  they  regard  a  railway  as  a 
public  necessity  that  must  continue  to  exist  in- 
definitely. 

A  public  road  has  even  greater  assurance  of 
perpetuity,  with  the  added  assurance  that  the 
assets  of  the  public  are  back  of  any  bonds 
issued  for  its  construction.  Hence  state  road 
bonds  bearing  as  low  as  4  per  cent  interest  can 
usually  find  a  market.  On  the  other  hand, 
farmers  and  others  who  profit  from  the  use  of 
roads  can  usually  invest  their  individual  sur- 
plus capital  so  as  to  yield  more  than  4  per  cent 
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— often  many  times  4  per  cent.  It  is  this_ condi- 
tion of  financial  affairs  that  makes  bonding  for 
public  improvements  attractive  to  tax  payers  as 
well  as  to  bond  purchasers.  .'X.ny  tax  payer  who 
has  no  way  of  investing  his  surplus  at  a  better 
rate  than  4  per  cent  can  at  least  buy  4  per  cent 
road  bonds,  and  thus  be  no  loser  by  such  a 
bond  issue  as  contrasted  with  direct  assess- 
ment for  road  improvement.  The  economic 
criterion  to  apply  wherever  a  bond  issue  for 
road  or  other  public  improvement  is  ques- 
tioned is  this : 

//  the  collective  public  can  borrow  money  at 
a  lozver  rate  of  interest  than  its  individual 
members  can  earn  upon  their  individual  capi- 
tal, then  it  is  more  economic  to  bond  for  pub- 
lic improvements  than  to  pay  for  them  direct. 

.About  twenty-five  years  ago  the  Populist 
party  made  a  great  "todo"  over  the  "pernicious 
system"  of  bonding  for  public  improvements, 
and  there  is  still  a  strong  minority— particu- 
larly in  farming  communities — that  sees  no 
good  in  any  sort  of  debt,  public  or  private. 
Perhaps  since  Rockefeller  has  stated  that  one 
of  the  chief  reasons  for  his  success  was  his 
ability  to  borrow  money,  there  may  have  been 
a  general  awakening  to  the  fact  that  debts  are 
of  two  kinds:  (1)  Debts  contracted  to  secure 
a  larger  net  income.  (2)  Debts  that  do  not  in- 
crease the  net  income.  The  former  may  de- 
generate into  the  latter  class,  either  through 
ill  judgment  or  ill  luck;  but  when  an  indi- 
vidual or  a  community  has  learned  by  experi- 
ence that  probability  strongly  favors  an  in- 
creased net  income  as  the  result  of  an  ex- 
penditure, debt  incurred  in  so  doing  is  justi- 
fied. 

The  real  danger  in  public  borrowing  lies  not 
in  the  obligation  incurred— not  in  the  bugaboo 
of  interest  and  sinking  fund  annuities — but  in 
the  exercise  of  poor  judgment  by  those  who 
are  intrusted  with  the  investments  of  money  in 
public  improvements.  Once  it  can  be  estab- 
lished that  an  investment  in  a  better  road,  for 
example,  will  yield  to  a  community  a  larger 
net  return  than  the  combined  upkeep  cost  and 
interest  on  the  investment,  it  is  good  business 
to  bond  for  the  improvement. 

Long  time  road  bonds  are  even  less  objec- 
tionable   than    long   time    railway   bonds.     It 
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matters  not  whether  the  road  surface  is  to  be 
renewed  several  times  before  the  bond  ma- 
tures, provided  only  that  each  renewal  is  paid 
for  by  taxes  and  not  by  further  issue  of  bonds. 
There  is  no  sound  argument  against  a  30  year 
road  bond  issue,  because,  perchance,  the  road 
will  require  resurfacing  within  ten  years,  or 
even  within  a  year.  The  true  economic  ques- 
tion is  merely  whether  the  reduced  cost  of 
hauling  over  the  improved  road  is  sufficient  to 
offset  its  upkeep  cost  and  the  interest  on  the 
investment. 

We  should  not  go  into  these  fundamental 
principles  of  economics  were  it  not  that  many 
persons — not  excepting  editors  of  engineering 
periodicals — have  frequently  condemned  the 
issue  of  long  term  road  bonds  on  the  ground 
that  the  roads  may  need  renewal  before  the 
bonds  mature.  This  in  itself  is  not  a  rational 
argument  against  long  term  highway  bond 
issues. 


The      Present     Status     of     Standard 

Forms  for  Reporting  Statistics  of 

Municipal    Public    Utilities. 

This  journal  has,  at  various  times,  pointed 
out  the  desirability  of  adopting  various  stand- 
ard forms  for  reporting  the  statistics  of  mu- 
nicipal utilities.  Such  forms  make  for  greater 
efficiency  and  economy  in  operating  public 
utilities,  because  comparison  of  operating  re- 
sults and  costs  is  thereby  made  easy.  To  many 
readers  our  previous  editorials  may  have  ap- 
peared as  efforts  to  prove  an  undisputed  con- 
tention. Such  readers  will  doubtless  be  sur- 
prised to  learn  that  in  a  recent  study  of  the 
extent  of  the  adoption  by  water  works  officials 
of  the  standard  form  for  reporting  water 
works  statistics  recommended  by  the  New 
England  Waters  Works  Association,  which  is 
the  oldest  and  best  known  municipal  form,  the 
fact  was  brought  out  that  of  170  water  works 
superintendents  who  replied  to  the  letter  of 
inquiry,  60  per  cent  stated  definitely  that  they 
had  never  heard  of  the  form. 

The  study  referred  to  was  made  during  the 
past  year  by  A.  Prescott  Folwell,  Secretary  of 
the  American  Society  of  Municipal  Improve- 
ments. The  conclusions  based  on  the  study 
were  presented  in  a  paper  before  the  annual 


convention  of  the  Society.  Mr.  Folwell  states 
that  at  present  probably  less  than  50  water  de- 
partments and  companies  use  the  New  England 
form.  This  is  indeed  surprising  when  one  re- 
members that  the  form  was  adopted  as  standard 
by  the  New  England  Water  Works  Association 
27  years  ago.  Moreover,  the  form,  as  modified 
ten  years  ago,  was  endorsed  by  the  American 
Society  of  Municipal  Improvements  and  the 
.\merican  Water  Works  ,'\ssociation,  six  and 
four  years  ago,  respectively.  These  societies 
have  hundreds  of  members  in  the  water  works 
field.  In  view  of  this  fact  it  is  interesting  to 
learn  why  this  form  or  some  other  has  not 
been  more  generally  adopted  by  water  works 
officials. 

As  stated  previously,  the  most  common  rea- 
son for  not  adopting  the  New  England  form 
was  ignorance  of  it.  However,  a  few  objec- 
tions to  it  wxre  stated  in  the  replies  received 
to  Mr.  Folwell's  letters.  Among  specific  ob- 
jections, the  most  common  were:  that  the  city 
or  company  is  too  poor  to  employ  sufficient 
help  to  prepare  the  data ;  that  the  form  is  too 
complex  for  a  small  plant;  and  that  nrivate 
companies  do  not  wish  to  make  such  informa- 
tion public. 

The  concluding  remarks  and  recommenda- 
tions of  the  paper  are  so  much  to  the  point 
that  we  quote  them : 

Several  complained  th.at  the  form  herein  dis- 
cussed is  too  comphcated  for  them  to  use.  Most 
of  these  are  in  charge  of  small  plants,  it  is 
true,  but  the  majority  of  tlie  plants  of  the  coun- 
try are  small  ones;  and  these  should  therefore 
receive  at  least  equal  consideration  with  the 
large.  Moreover,  the  large  plant  is  more  likely 
to  have  available  the  ability  to  expand  a  con- 
densed form  along  practicable  lines,  than  the 
small  one  is  to  condense  a  form  too  complicated 
for  its  use.  If  either  extreme  must  be  sought, 
therefore,  it  seems  to  us  that  it  should  be  sim- 
plicity rather  than  elaborate  comprehensiveness. 
Another  argument  for  this  is  that  it  is  much 
easier  to  persuade  an  official  to  adopt  a  simple 
form,  and  later  educate  him  to  a  more  elaborate 
one,  than  it  is  to  secure,  even  by  state  law. 
an  adequate  and  reliable  use  of  a  complicated 
form  by  one  who  has  never  before  filled  out  a 
form  of  any  kind.  Too  complicated  elaborate- 
ness is,  in  our  opinion,  a  handicap  of  the  form 


proposed  by  the  committee  of  the  American 
Water  Works  Association  (June,  1912),  which 
will  absolutely  prevent  its  adoption,  at  least 
until  ofncials  have  been  educated  by  several 
years  of  experience  with  a  simpler  one. 

General  experience  in  corresponding  with  and 
examining  the  reports  of  water  works  superin- 
tendents has  convinced  the  writer  that  there 
are  in  this  country  at  least  500  of  these  which 
have  at  hand  data  sufficient  to  answer  a  con- 
siderable proportion  of  the  questions  contained 
in  the  form  herein  discussed.  The  difllculty 
lies  in  persuading  them  to  do  so;  in  demonstrat- 
ing to  each  one  the  advantage  of  it,  and  then 
in  overcoming  his  disinclination  to  exert  a 
little  effort  in  performing  work  which  he  Is 
not  compelled  to  do. 

If  the  conclusions  drawn  from  this  corre- 
spondence are  correct,  two  things  would  seem 
to  be  necessary:  First,  to  prepare,  for  each 
branch  of  municipal  service,  forms  which  are 
sufficiently  simple  and  at  the  same  time  suffi- 
ciently broad  to  appeal  to  the  majority  of  offi- 
cials in  charge  of  the  work  in  question.  Second, 
to  see  that  this  form  is  made  known  to  all 
such  officials  in  such  a  way  and  at  such  a 
time  as  will  be  most  likely  to  Induce  them  to 
adopt  it. 

What  is  the  best  plan  to  adopt  in  preparing 
such  forms  is  a  question  deserving  careful  con- 
sideration. It  would  seem  that  for  each  branch 
of  work  the  preparation  should  be  in  the  hands 
of  men  experienced  in  that  branch.  It  would 
also  seem  to  be  desirable  that  more  or  less  uni- 
form principles  be  adopted  as  the  foundations 
for  all  the  forms.  It  is  therefore  suggested 
that  a  committee,  with  sub-committees  of  ex- 
perts in  each  of  several  lines,  be  appointed. 

A  special  effort  should  be  made  by  the  three 
societies  here  named  to  agree  upon  a  standard 
short  form  for  reporting  water  works  statis- 
tics. The  importance  of  the  form  should  then 
be  explained  to  the  various  members  of  the 
societies,  who  are  engaged  in  the  operation  of 
water  works  plants,  and  its  use  by  such  mem- 
bers should  be  strongly  urged  by  the  officers 
of  the  societies.  Until  the  societies  get  together 
upon  this  matter  and  succeed  in  interesting 
their  own  members  there  is  little  likelihood 
that  the  average  water  works  official  will  be 
sufficiently  impressed  with  the  value  of  the 
form  to  feel  impelled  to  adopt  it. 


GENERAL    ARTICLES 


Methods   and    Cost   of    Mattress    Con- 
struction and  Abattis  Dike  Work 
on   the   Lower  Mississippi. 

(Staff  Artick.) 
Gradually  increasing"  appropriations  by  Con- 
gress have  enabled  during  the  last  few  years 
considerable  extension  of  liank  protection 
work  at  dangerous  bends  in  the  lower  Missis- 
sippi. Typical  examples  of  conditions  and  of 
the  manner  of  meeting  them  are  illustrated  by 


structions,  Init  a  few  words  describing  each  will 
perhaps  make  more  clear  the  data  which  form 
"the  bulk  of  this  article.  These  data  have  been 
compiled  from  the  Report  of  the  Chief  of 
Engineers,  U.  S.  A.,  and  are  less  complete  in 
many  respects  than  could  be  desired,  but  they 
are  almost  the  only  data  to  be  had  on  costs  of 
bank  protection  work. 

MATTRESS  CONSTRUCTION. 

There   are   various  ways   of   making  brush 
mattresses  of  the  types  employed  on  the  Mis- 


.■\nothcr  article  of  special  value  is  i>ublished 
in  our  issue  of  Oct.  30,  1912.  From  these  ar- 
ticles and  Fig.  3  it  will  be  seen  that  in  general 
the  construction  consists  in  weaving  a  mat  of 
brush  and  fissures  which  is  built  in  place  on 
the  bank  or  on  barges,  from  which  it  is 
launched  into  place.  On  this  mattress  riprap 
is  placed  to  weight  it  down  and  give  the  bank 
further  resistance  against  scows. 

ABATTIS   DIKE   CONSTRUCTION. 

Abattis  dikes  were  first  used  about  1809,  and 
the  sketch  Fig.  4  indicates  clearly  their  gen- 
eral construction.  This  dike  was  constructed 
at  Point  Pleasant,  and  a  description  of  the 
construction  methods  follows : 
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Fig.  1.  Sketch  map  of  Walnut  Bend,  Showing     Location    of 
Abattis    Dikes    and    IVIattresses. 
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2.  Cross    Section    of    Mattress    Construction  for  Shore 
and   Levee  Protection. 


the  sketch  maps  Figs.  1  and  2.  The  washing 
banks,  it  will  be  seen,  are  riveted  by  mats  and 
paving,  assisted  in  some  places  by  current  di- 
version by  means  of  abattis  dikes.  Neither  mat- 
tress revetment  nor  abattis  dikes  are  new  con- 


sissippi  River.  Several  of  these  were  de- 
scribed in  our  issue  of  Feb.  17,  1912.  .A.n 
article  in  our  issue  of  Oct.  18,  1911,  described 
and  illustrated  very  completely  the  type  of 
plant     employed     in     mattress     construction. 


The  Point  Pleasant  dikes,  aggregating  1,472 
lin.  ft.,  were  built  at  a  cost  of  $.3.16  per  lineal 
foot.  Work  began  with  the  driving  of  anchor 
and  mooring  piles.  The  anchor  piles Were  driven 
20  ft.  apart  and  on  a  line  50  ft.  above  the  toe 
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of  the  dike.  The  instructions  called  for  the 
driving  down  of  the  anchor  piles  so  that  they 
would  not  project  more  than  2  ft.  above  the 
bottom.  After  experimenting  with  a  follower, 
all  piles  were  cut  long  enough  to  project  a 
few  fe«t  above  the  water  after  the  proper 
penetration  (15  ft.)  had  been  reached.  At  a 
distance  from  the  foot  of  the  pile  equal  to  the 
penetration  plus  2  ft.,  two  saw  cuts  were  made 
from  opposite  sides  of  the  pile  in  such  a  manner 
that  the  section  was  reduced  about  one-half. 
After  the  abattis  had  been  launched  into  place 
and  the  piles  were  of  no  further  use  they 
could  be  easily  broken  off.  Each  anchor  pile 
carried  %-in.  wire  cables  fastened  securely  to 
the  head  of  the  pile,  each  cable  being  long 
enough  to  reach  the  section  of  the  abattis  50 
ft.  below,  to  each  frame  of  which  each  cable 
was  securely  fastened.  The  nn)oring  piles  were 
driven  about  250  ft.  above  the  line  of  the  dike 
and  were  used  to  hold  and  maneuver  the  jiile 
driver  and  launching  barge.  They  were  bro- 
ken of?  after  use.  The  outside  mooring  pile 
of  one  section  became  the  inshore  one  of  the 
next  section. 

Each  section  of  abattis  was  made  245  ft. 
long,  20  ft.  wide  across  the  ground  poles  and 
from  9.5  to  15  ft.  high,  the  height  being  meas- 
ured from  the  ground  poles  to  the  height  of 
the  screen  poles.  The  least  height  was  for 
comparatively  shoal  and  the  other  for  deeper 


MATTRESS    CONSTRUCTION,     1910-11. 

The  following  is  an  account  of  the  mattress 
work  carried  out  at  several  points  on  the 
lower  Mississippi  in  1910-11  by  government 
forces : 

Stone  Quarry. — The  cost  of  operating  a 
government  stone  quarry  and  of  towing  and 
unloading  stone  was  as  follows.  This  quarry 
supplied  stone  for  the  w-ork  of  one  engineer 
district.  For  other  work  stone  was  purchased 
by  contract. 

Preliminary  work  in  the  quarry  was  begun 
Jan.  2G,  1910,  with  a  small  force  of  self-sub- 
sisting laborers  setting  up  machinery,  cleaning 
the  yard  of  trash,  and  breaking  and  banking 
the  stone  blasted  at  the  close  of  the  previous 
season.  The  main  force  was  regularly  organ- 
ized and  active  operations  began  Feb.  8.  .An 
average  force  of  100  laborers  was  employed. 
Operations  were  conducted  along  the  usual 
lines  of  quarrying  and  loadin.g  stone.  Naviga- 
tion opened  Feb.  27,  1910,  and  the  first  tow  of 
barges  reached  the  quarry  Mar.  4.  Loading 
was  begun  on  the  latter  date  and  was  sus- 
pended on  account  of  low  water  on  .April  22. 
During  the  season  11,000  tons  of  stone  were 
shipped  and  15,000  tons  banked  on  the  yard, 
filling  up  the  quarry  floor.  The  quarry  was 
stripped  to  a  width  of  30  ft.  throughout  its 
length,  and  15,000  tons  of  stone  drilled  ready 
for  blasting.     Operations  were  suspended   on 
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Fig.  3.  Sketch  Showing  Map  of  Albemarle    Bend  Revetment  Work. 

water,  the  object  being  to  have  the  top  of  the  July  9.     The  following  is  a  statement  of  this 

screen  poles  at  or  near  low  water.     Each  sec-  work : 

tion  consists  of  38  triangular  sections  of  sawn  n       ^           r    t        Cost  per 

timber,  well   bolted   and   spiked   together   and       stripping  60,'ooo'      js.iolso       so.'i350 

connected    together    with    waling    pieces    and       Drilling- "5,000  8,968,08  0.2i)62 

stringers,  the  frames  being  spaced  6.5  ft.  cen-       Blasting  22,000         2,110.30         0.0959 

*„_„     TT„,     .1,       I    1   1  t        .  »u        r  J        BreaUmg    20,000  6.21;i.05  O.SlOi 

ters.    Upon  the  skeleton  structure  thus  formed       Loading    20.000  7,467.43  0.2872 

are  placed  the  ground  and  screen  poles,  spiked  — '- 

and  wired  down,  the  brush  foundation  for  the  Total  $33,862.66        $1.0850 

stone  ballast,  and,  finally,  the  wattling  to  form  „.           ■,  ^     *                                                ^,^1'o^^^n 

r    '    ,  /  ,,      T,,  *,  ,  Stone  piled  at  quarrv 14,SS2.9 

an  apron  for  the  over-fall.     Three  poles  grad-       stone  loaded  on  barges 11,117.1 

uated  into  feet  and  tenths  and  long  enough  to  — ; 

project    well    above    the   water    surface    were  Total    26,000.0 

spiked  to  the  section,  one  at  each  end  and  one  On  account  of  low  stage  of  water  in  White 

in  the  middle.    These  poles  were  perpendicular  and    Little   Red   Rivers   the   towboat   ".Arthur 

to  the  base,  and  from  them  could  be  noted  the  Hider"  did  not  arrive  at  the  quarry  with  the 

amount    and    direction    of    settlement    of    the  first   tow  of  empties  until   March  4.     During 

sections.  the   season   the  boat   towed  30   barges— 1 1,1  IT 

The  sections  were  built  upon  two  ordinary  cu.  yds. — of  stone  to  Greenville.     In  addition, 

rnat  barges  coupled  together  and  lying  along-  the   boat   made   three   trips   to   Vicksburp    for 

side  the  bank.     The  barges  containing  the  fin-  repairs    and    for   empty    barges.     The   towing 

ished  frames,  the  poles,  brush,  and  stone  lay  season  was  unusually  short,  and  the  low  stage 

on  the  outside  of  the  mat  barges.     To  prevent  of  water  in  both  White  and  Little  Red  Rivers, 

premature     sliding     off,     the     sections     were  together   with    lack   of   barges,    restricted    the 

fastened  to  the  launching  ways  with  wire  ties,  available  output  more  than  (me-half.     The  fol- 

which  were  cut  just  prior  to  launching.  lowing  statement  gives  the  cost  of  the  various 

As  soon  as  a  section  was  completed  it  was  items  of  towing: 

towed  out  to  a  point  a  little  above  its  proper  ^OST   OF   TOWING    (4   months), 

position.    Lines  were  then  run  trom  the  moor-  p^^. 

ing   piles   to  each   end   of  the   mat  barge,   and  Totals.        cu.  y<i. 

this  barge  was  slacked  off  until  the  toe  of  the       Culiic-  yards , 11.117.1 

section  was  on  the  proper  line.   Care  was  taken       \'iy  .roli $5,152.90        '3-''55'! 

to  have  each  section  just  in  the  rear  and  clear  Mater1ai"'(nc; ! !  1 '.  1 ! !  1 '.l !! ! ! ! ! !  I'.lis.ll         o'.lbll 

of  the   one   previously   launched,   and   to   have       Property *"  22.7h         o!o020 

the  latter  overlap  the  one  to  be  launched  off  by  ,„  ,„  „        ,„  „„„ . 

about  5  ft.      The  %-in.  cables  were  then  passed  ^"'•^'   $9,154.32        $0.8234 

from  the  anchor  piles  to  the  barge,  and  each  Unloading  stone  was  begun  March  10,  1910, 
cable  well  fastened  to  its  proper  frame,  care  and  continued  until  May  5,  1910.  One  fore- 
being  taken  to  equalize  the  strains  on  all  the  man  and  an  average  of  25  laborers  were  em- 
cables.  The  wire  ties  were  then  cut  and  at  the  ployed.  The  price  paid  for  labor  was  $1.25. 
word  of  command  the  mooring  lines  were  The  stone  was  received  from  the  Government 
thrown  olT,  and  the  section  slid  into  the  water.  quarry    and    was    unloaded    on    the    bank    at 


Greenville.     The   cost   of   unloading   was    as 
follows : 

Per  cu.  yd. 

Quarrying    $1.0850 

•i  owing   0.8234 

Unloading    0.2205 

Total   J2.1289 

n.VNK  PROTJiCTION   WORK. 

The  following  statements  of  methods  and 
costs  are  compiled  from  various  portions  of 
the  Report  of  the  Chief  of  Engineers,  U.  S.  A., 
for  1910-11. 

Hopcfield  Bend,  Ark. — The  work  done  dur- 
ing the  year  comprised  3,505  squares  of  mat- 
tress and  11,332  sq.  yds.  of  paving.  The  cost 
of  the  mattress  work  was  as  follows : 

strand  %  in.,  1,654  lbs $        46.80 

Strand  5/16  in..   6.311   lbs 160.30 

Strand  '4  in..  19,027  lbs 523.24 

Wire,  No.  12.  8,896  lbs 195.71 

Staples,  950  lbs 19.95 

Clips,   i/i  in..  156 3.92 

Clips.   5/16  In.,  1.894 136.37 

Brush,  5,632  cords 9.287.82 

Stone,  4,009  cu.  yds 5,482.82 

Steamboat  expense 1,836.00 

Labor,  subsistence,  and  supervision 11.824.66 

$29,517.59 

No.   of  squares 3,505 

Cost  per  square $8.42 

Cords  of  brush  and  poles  per  square 1.60 

Cu.  yds.  of  stone  per  square 1 J4 

Cu.    yds.    of   stone   per    cord    of    brush    and 
poles    0.712 

The  cost  of  grading  2,2G5  lin.  ft.  of  bank, 
involving  33,200  cu.  yds.,  was  as  follows : 

Item —  Cost. 

Coal,  etc $    281.00 

Labor,  subsistence  and  supervision 1,736.00 

Total    $2,017.00 

Cost  per  lin.  ft $0.89 

Cost  per  cu.  yd 0.061 

The  cost  of  paving  2.265  lin.  ft.  of  bank,  or 
11.332  sq.  yds.  of  paving,  w-as  as  follows: 

Item —  Cost. 

Stone.  3.342  cu.  yds $4,162.99 

Labor,  subsistence,  and  supervision 3,170.00 

$7  332  99 

Cost  per  lin.  ft .'$3rS3 

Cost  per  sq.  yd 0.647 

Cu.  yds.  of  stone  per  sq.  yd.  of  paving 0.29 

A  summary  of  the  total  cost  of  the  work  is 
as  follows : 

Total  field  cost $38,867.42 

Office    expense 1.419.53 

Surveys  1,392.07 

Care  of  plant 475.18 

Repairs  to  plant 2,267.93 

Depreciation  of  plant 2,135.33 

Total    cost $46,557.46 

iralnut  Bend,  Ark. — Figure  1  is  a  map  of 
the  protection  work  at  this  place.  At  the  end 
of  last  season's  work  there  was  about  4,200 
lin.  ft.  of  revetment  in  place.  The  project  for 
the  season's  work  contemplated  extending  the 
upstream  revetment  to  Whitehall  Landing,  a 
distance  of  about  2,400  ft.,  and  from  the  lower 
end  of  the  existing  work  downstream  about 
(!00  ft,  and  the  repairs  to  a  break  in  the  exist- 
ing work.  The  necessary  plant  reached  Wal- 
nut Bend  on  .Aug.  9  and  work  was  begun  at 
once  constructing  mattresses.  During  the  first 
part  of  the  season  no  unusual  difficulties  were 
encountered.  During  the  latter  part  of  the 
season,  however,  rapid  rises  in  the  river  gave 
considerable  trouble  on  account  of  the  flood- 
ing of  the  dead-men  holes.  The  paving  con- 
sists of  the  usual  form  of  riprap,  except  500 
lin.  ft.,  which  is  concrete  4  ins.  thick,  of  1  part 
Portland  cement  and  12  parts  river  sand  and 
gravel,  reinforced  with  wire  mesh.  The  con- 
crete was  mixed  with  a  Hains  mixer,  operated 
in  connection  with  a  derrick.  This  proved  an 
economical,  although  a  rather  slow,  method. 
.Ml  paving  was  carried  up  to  the  top  bank. 
The  revetment  was  finally  completed  on  Feb. 
2ii,  and  the  plant  towed  to  ^Iemphis.  The 
cost  of  the  mattress  work  follows: 
CII.VNNKL  MATTRESS  NO.  8  (1.480  FT.  LONG 
BY  254  FT.   WIDE,  3.759   SQUARES): 

Strand.   M  in..  17.192  lbs $      453.08 

Strand,  5/16  in..  6,386  lbs 162.20 

Strand.   V4  In..  22.797  lbs >;J4  64 

Wire.  No.  12,  7,520  lbs 165.44 

Wire,  silicon  bronze    1,431  lbs 214.51 

Staples,  700  lbs 14,70 

Clips.  >4  in..  1,712 44.51 

Clips.   516  in..  2,064 148.61 

Miscell.aiieous    material 1,803.01 

Brush  and  poles,  5,077  cords 8.377.05 

Stone.  2.999  on.  yds 3.548.42 

.steamboat  expense 3.129.82 

I>abor,  subsistence,  and  supervision 12,170.74 

Total   $30,856.73 
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Cost  per  lin.  ft *^2'in 

Cost  per  square 8.20 

Cords  of  brush  anfl  poles  per  lin.  ft 3.43 

Cords  of  brush  and  poles  per  square 1.35 

Cu.  yds.  of  stone  per  lin.  ft 2.02 

Cu.  yds.  of  stone  per  square 0.71 

Cu.    yds.   of   stone   per   cord   of   brush    and 

poles    0.59 

CHANNEL.  MATTRESSES,  NOS.  9  AND  10  (596 

FT.   LONG  BY  250  FT.  WIDE,   1,514 

SQUARES) : 

Strand,  V,  in.,  6,843  lbs $      172.72 

Strand,  1/16  in..  3.1S4  lbs 78.64 

Strand,  %  in.,  9,057  lbs 248.16 

Wire,  No.  12,  4,673  lbs 100.61 

Wire,  silicon  bronze,  650  lbs 9 1.43 

Staples,  400  lbs 8.40 

Clips,   H  in.,  559 14-53 

Clips,  5/16  in..  988 ,    12.4.5 

Brush  and  poles,   1,S81  cords 3,103.65 

Stone,  860  cu.  yds }'2i,'-2;! 

Steamboat  expense i'c,l  „, 

Labor,  subsistence,  and  supervision 8,827.92 

Total  $14,953.76 


Coal,   438   bushels ._.■ •■••■■  -if-io 

Wire.  Pittsburgh  fence,  49,;i00  sq.  ft....  245. OJ 

Lumber   :  •.• ooc'vs 

Labor,  subsistence,  and  supervision ^M.ia 

Total    »2.452.56 

Cost  per  sq,  yd ^^-^^ 

Cost  per  lin.  ft • ^n  i? 

Cu.   yds.   of  gravel  per  sq.  yd "•" 

Sacks  of  cement  per  sq.  yd "-^^ 

A  summary  of  the  total  cost  follows: 

Total  field  cost ^^^o'^nl?? 

OfHce    expense '^•^"ocS 

Surveys  A&n\ 

Care  of  plant , f "5?c- 

Repairs  to  plant Jq-ivJci 

Depreciation  of  plant iii,8<».bo 

Total    cost $149,763.60 

The   imit   costs    for   the   whole   work    sum- 
marize as  follows : 

Channel  mattress,  per  lin.  ft *^|"oJ 

Connecting  mattress,  per  lin,  ft a.Vi 


Direction  of  Flow 


,..ti'T  inclined  }onl 


j-^Scren  Bolts  Si  Lg 


4''e'mle 


•'■  4''4'Ftist 

^^  St  ringer  Nailed  to  FMti 


CONNECTING   MATS  NOS.   28  TO  25,   INCLU- 
SIVE   (573   SQUARES): 

Strand,   %   in.,   70   lbs »      ^1-98 

Strand,   .5/16   in..   3.395   lbs 60.W 

Strand.    Vi   in.,   6,054   lbs ^S?-*? 

Wire,   No.    12,    1.700   lbs 3i.40 

Staples.    150    lbs J.la 

Clips,    %    in.,    36 1*0 

Clips,    5/16    in.,    650 ,  „,M? 

Brush  and  poles,   S,677  cords '•?lJl! 

Stone,    520    cu.    yds 977.08 

Steamboat    expense „  XaVS? 

Labor,   subsistence  and  supervision 2,801.34 

Total     $5,646.64 

Cost    per    square *?•?? 

Cords  of  brush  and  poles  per  square 1.51 

Cu.  vds.  of  stone  per  square 0.31 

Cu.  yds.  of  stone  per  cord  of  brush  and  poles  O.sO 

CONNECTING    MAT    NO.     27,     191     SQUARES 

(REPAIRS   TO    OLD   WORK): 

Strand.   %   in.,   420  lbs $      11-88 

Strand,  5/lG  in.,  600  lbs 15.24 

Strand,   Vi  in.,  1,680  lbs 46.20 

Wire,  No.   12,  524  lbs 11.53 

Staples,   50   lbs 1-05 

Clips,   'i   in..  10. .2= 

Clips,  5/1!;  in.,   132 „1.66 

Brush  and  poles.  280  cords 396.00 

Stone.   ISO  cu.   yds 338.22 

Steamboat    expense iSSSx 

Labor,   subsistence  and  supervision 1.082.00 

Total     $2,004.03 

Cost    per    square '^}'?I 

Cords  of  brush  and  poles  per  square 1.54 

Cu.  vds.  of  stone  per  square 100 

Cu.    yds.   of  stone   per  cord  of  brush   and 


Anchor  Pile 


■6^3' -^ 6^.5- - 

Rear  Elevation  Of  Sack  Frame 
(Looking  Upstream) 

Screen  Poles  inclined  lon£ 


Floor  Poles 


Lower  t'T 
Ifxyposts-'}  \    ■■£'' 6' Stringers  Spiked  to  Posts 

U --/^O- -- 

Fig.    4.  Sketch    Showing    Details    of   Abattis    Dike    Construction. 


Cost  per  lin.  ft $25.09 

Cost  per  square 9.21 

Cords  of  brush  and  poles  per  lin.  ft 3.16 

Cords  of  brush  and  poles  per  square 1.24 

Cu.  yds.  of  stone  per  lin.  ft 1.44 

Cu.  yds.  of  stone  per  squaie 0.57 

Cu.  yds.  of  stone  per  cord  of  brush  and  poles. 0.46 

CONNECTING  MATTRESSES,  NOS.  17  TO  26, 

INCLUSIVE,    2,542   SQUARES): 

Strand,  V>  in-.  1.817  lbs $        47.24 

Strand,  5/16  in.,  7,287  lbs 179.99 

Strand,  '4  in.,  14,560  lbs 398.94 

Wire,  No.  12,  7,862  lbs 172.96 

Staples,  725  lbs 15.23 

Clips.   %  in.,  223 5.80 

Clips,   5/16  in.,   2,126 101,39 

Brush  and  poles,  3,790  cords 6,253.50 

Stone,  3,241.45  cu.  yds 3,835.28 

Steamboat   expense 2,135.28 

Labor,   subsistence  and  supervision....     9,666.06 


Total    $22,811.67 

New   work 2.291  squares 

Repair  work 251  squares 

Cost  per  square $8.90 

Cords  of  brush  and  poles  per  square 1.49 

Cu.  yds.  of  stone  per  square 1.2S 

Cu.  yds.  of  stone  per  cord  of  brush  and  poles. 0.81 

The  bank  grading  amounted  to  .51,617  cu. 
yds.  for  new  work  and  6,268  cu.  yds.  for  re- 
pair work,  or  a  total  of  57,885  cu.  yds.,  and  its 
cost  was  as  follows  : 

6,492  bus.  coal $    714.00 

Labor,    subsistence    and    supervision....   3,318.00 

Total     $4,032,00 

Cost  per  lin.  ft.  (new  work) $1.50 

Cost  per  cu.  yd 0.0696 

The  bank  paving  with  stone  amounted  to 
25,225  sq.  yds.,  of  which  3,772  sq.  yds.  were 
repair  work.  The  cost  of  this  paving  was  as 
follows : 

Stone,  6,352  cu.  yds $11,546.00 

Steamboat   expense 1,500.00 

Labor,  subsistence,  supervision,  etc....     7,517.00 


Grading,  per  lin.  ft 1.95 

Paving,  per  lin.  ft 10.82 

Total  cost  per  lin.  ft.  of  bank  protected.  .$50.15 
Field  cost  per  lin,  ft.  of  bank  protected $38.58 

Old  Town,  Ark. — The  work  comprised  an 
extension  of  1,700  ft.  to  the  previous  season's 
work.  The  following  is  the  cost  of  the  mat- 
tress work: 

CHANNEL  MATTRESS  NO.  9   (798  FT.   LONG 
BY  250  FT.  WIDE,   1,995  SQUARES): 

Strand,  Vi  in.,  13,432  Ihs $      380.13 

Strand.  5/16  in.,  4.072  lbs 103.43 

Strand,   Va,  in..  11.243  lbs 309.18 

Wire,  No.   12,   4,770  lbs 104.94 

Wire,  silicon  bronze,  860  pounds 128.91 

Staples.  400  lbs 8.40 

Clips,   y,  in.,  976 24.50 

Clips.  5/16  in..  1,406 101.25 

Brush  and  poles,  3.019.7  cords 4,227.58 

Stone,  1,682  cu.  yds 2.312.30 

Steamboat  expense 1,236.73 

Labor,  subsistence,  and  supervision....     9.023.53 


Total    $20,563.00 

Cost  per  sq.  yd $0,815 

Cost  per  lin.  ft.    (new  work) 9.22 

Cu.  yds.  of  stone  per  sq.  yd 0.25 

The  amount  of  concrete  paving  was  5,196 
sq.  yds.,  or  a  stretch  of  bank  500  ft.  long  and 
!)3V">  ft.  wide;  its  cost  was  as  follows: 

Gravel,  631  cu.  yds $    441.70 

Cement,   1,702  sacks 765.90 


Total    $17,960.88 

Cost  per  lin.  ft $22.60 

(iost  per  square 9.00 

Cords  of  brush  and  poles  per  lin.  ft 3.78 

Cords  of  brush  and  poles  per  square 1.51 

Cu.  yds.  of  stone  per  lin.  ft 2.11 

Cu.  yds.  of  stone  per  square 0.84 

Cu.  yds.  of  stone  per  cord  of  brush  and  poles. 0.55 

CHANNEL  MAT  NO.  10  (903  FT.  LONG  BY  250 
FT.    WIDE,    2,257.5    SQUARES): 

Strand.    »^   in.,   12,931  lbs $  365,95 

Strand,  5/16  in..  5,556  lbs 141.12 

Strand.  14  in.,  14,616  lbs 401.94 

Wire.  No.  12.  6,350  lbs 139.70 

Wire,  silicon  bronze,  704  lbs 142.91 

Staples,  450  lbs 9.45 

Clips,   V  in.,  449 11.27 

Clips,  5/16  in..  544 18.73 

Brush  and  poles,  3,589  cords 5,184.14 

Stone,   1,825   cu.   yds 2,924.72 

Steamboat  expense 1.400.00 

Labor,  subsistence,  and  supervision....  9,000.29 


Total    $19,740.22 

Cost   per  lin.   ft $21.86 

Cost  per  square S.74 

Cords  of  brush  and  poles  per  lin.  ft 3.97 

Cords  of  brush   and  poles  per  square 1.69 

Cu.  yds.  of  stone  per  lin.   ft 2.021 

Cu.   yds.   of  stone  per  square 0.808 

Cu.  yds.  of  stone  per  cord  of  brush  and  poles. 0.508 


poles 


0.66 


The  cost  of  2,149  lin.  ft.  or  11,975  sq.  yds.  of 

paving  was  as  follows : 

Stone.   3,711   cu.   yds... *§'55i^l 

LalKir,   subsistence  and  supervision 3,632.9» 

Total     $9,687.46 

Cost  per  sq.   yd '^15' 

Cost   per   lin.    ft 4-50 

Cu.  yds.  of  stone  per  sq.  yd.  of  paving 0.31 

The  cost  of  51,7.)8  cu.  yds.  of  grading  was 
as  follows : 

Coal    »    570 

Labor,  subsistence  and  supervision 3,502 

Total    rJM72 

Cost  per  lin.  ft *iA2.« 

Cost  per  cu.  yd U.078S 

A  summary  of  the  total  and  unit  costs  is  as 
follows : 

Total  field  cost '^?'?oS  li 

OfBce  expense   ^•i?X'5? 

Surveys    ,„£?}! 

Care  of  plant  J-?X?  o" 

Repairs  to  plant   ^'ixfTS 

Depreciation  of  plant   .  ■     4,804.49 

Total     $77,563.11 

Total  Unit  Costs— 

Channel  mat,  per  lin.  ft *  S  o; 

Connecting  mat,  per  lin.   ft 3.98 

Grading,   per  lin.   ft 2.27 

Paving,   per  lin.   It •     5.40 

Total  cost  per  Un.  ft.  of  bank  protected. $38.24 
Field  cost  per  Un.  ft.  of  bank  protected. $31.87 

Panther  Forest,  Ark.—T\\c  work  consisted 
in  constructing  2,037  ft.  of  standard  revet- 
ment down  stream  from  the  lower  end  of 
previous  work.  Two  mats  were  constructed, 
1,131x2.53  and  946x2.53  ft.,  and  four  shore  mats 
containing  264  squares,  to  connect  the  main 
mattress  with  the  upper  bank  paving.  The 
bank  was  cleared  of  heavy  timber  for  a  dis- 
tance of  2,300  ft.,  the  clearing  extending  about 
1,000  ft.  below  the  end  of  the  revetment.  Work 
was  begun  Aug.  23  and  completed  Nov.  12, 
1910.    The  cost  was  as  follows: 

Cost. 
5,254  squares  channel  mat,   at  $6.477. .  .$34,032.86 
1,960  squares  paving  bank,  at  $7.307...   14.322.85 

Property    .•     4,892.59 

90  days'  towing,  at  $48.338 ''•^"5-2? 

264  squares  pocket  mattress,  at  $8.103..     2.139.34 

Sundries    2.056.87 

1,900  lin,  ft.  hydraulic  grading,  at  $1,002     1,904.86 

1,900  lin.  ft.  grade  dressed,  at  $0.461 HS'Si 

Supervision    2x9-S? 

Outfitting    Z??-?i 

2,300  lin.  ft.   bank  cleared,  at  $0.31 ^V-V 

Transportation   of   labor 424.25 

250  lin.  ft.  hand  grading,  at  $1.299 324.89 

475  lin.  ft.  ditching,  at  $0.271 128.94 

Repairs  to  old  paving I?'i? 

10  squares  revetment,  at  $5.464 54.64 

Total    .$67,893.12 

Leland  Neck.  Ark. — The  work  comprised  the 
extension  of  existing  revetment  1,057  ft.  down 
stream  by  a  channel  mat  2-50  ft.  wide,  and  two 
shore  or  connecting  mats  containing  6.52 
squares.     Its  cost  was  as  follows : 

Cost. 
2,642  squares  channel  mat,   at  $8.4257.  .$22,260.63 
652  squares  pocket  mat,  at  $6.9897 4,557.26 
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l.liS  squares  bank  paved,   at  $6.8063...  7,983,77 

XOa   squares  revetment,   at   $6.4986 2,008  OG 

b3  days'   towing,   at  $58.31 3  673'77 

}'7.h  ,■"■  l^-  hydraulic  grad'g,  at  $1.92.14  2,478.10 

1.28.  lin.  ft.  hand  grading,  at  $0.477 G14  05 

supervision    393  75 

Transportation   of  labor    .'.'.'.'.' .' ." .' .' .'  70680 

Engineer   office  charges    7"7  71 

Hire  of  barges,  etc 5  33286 

Loading  stone    944ilO 

Total     7$51,6S0.89 

Albemarle  Bend.  Miss.— The  work  carried 
out  here  is  shown  by  Fig.  2.  It  is  a  new  work, 
designed  to  prevent  further  caving  in  this 
bend,  where  this  action  has  progressed  for  a 
great  many  years,  destroying  many  levees  and 
involving  large  expenditures  for  new  ones. 
During  the  past  four  years  the  bank  has  been 
eroded  at  the  rate  of  about  500  ft.  per  year. 
The  approved  project  contemplated  the  con- 
struction of  about  10,000  ft.  of  revetment,  and 
work  was  begun  in  August,  1910,  and  during 
the  period  Aug.  17,  1910,  to  Mar.  3,  1911, 
11,650  ft.  of  revetment  were  constructed,  lo- 
cated so  as  to  cover  the  zone  where  the  caving 
had  been  most  active  for  several  years  past. 
Since  the  completion  of  the  work  the  main 
force  of  the  current  has  been  changed,  so  that 
it  now  strikes  the  bank  along  the  lower  third 
of  the  completed  revetment. 

The  work  was  done  by  forces  from  three 
engineer  districts,  but  the  report  gives  details 
for  one  district  force  only,  and  these  follow : 
The  grading  was  unusually  hea\T,'.  due  to 
the  old  lev^e  near  the  edge  of  the  bank,  which 
had  to  be  cut  in  several  places  for  the  mat 
cables  to  pass  through.  It  was  necessary  to 
wash  a  large  portion  of  this  levee  into  the 
river  and  then  regrade  the  bank,  fully  one- 
half  of  the  bank  having  to  be  graded  a  second 
time  for  this  reason.  Brush  and  poles  for  the 
revetment  work  were  obtained  under  contract. 
Stone  was  procured  from  the  reserve  at 
Greenville;  from  contract  delivery  on  the  bank 
at  Greenville,  loaded  on  barges  at  Vicksburg, 
and  delivered  at  the  different  revetments  on 
contractors'  barges. 

On  account  of  lack  of  familiarity  with  this 
portion  of  the  river  and  difficulty  in  obtaining 
a  suitable  willow  bar,  mattress  construction 
was  somewhat  slow.  A  sudden  rise  of  the 
river  and  the  caving  in  of  one  set  of  ways 
tended  to  delay  the  work  and  to  increase  the 
cost,  as  did  also  the  necessity  of  bringing  some 
of  the  brush  by  barges  from  a  considerable 
distance.    The  field  cost  was  as  follows: 

90,2.50  ft.  B.M.  3x6  in.  lumber $  1,398.56 

140,000  ft.  B.M.  2x4  in.  lumber 2,170.00 

2,000  ft.   B.M.   miscellaneous  lumber.  .  31.00 

6,000  lbs.   9-in.  steel  wire  nails 138.00 

16,600  lbs.   6-in.   steel  wire  nails 348.60 

5.000  lbs.  4-in.  steel  wire  nails lOo.OO 

3,500  lbs.   No.  12  galvanized  wire 82.2.') 

4.100  cords   brush    5,398.62 

10,000  9-in.    treenails    28.80 

40,000  6-in.    treenails    107.20 

Steamers  and  tugs    1,825.00 

Miscellaneous 40.60 

Provisions    1,318.58 

Pay  rolls,  services 5,371.96 

Total     $18,364.17 

Sq.   ft.   of  mattress  built 394,620 

Cost  per  sq.  ft.  for  construction $0.04653 

The  item  of  4,100  cords  of  brush  given  in 
the  foregoing  table  is  analyzed  as  follows : 
Cutting  and  piling,  building  roads,  etc.  .$4,047.29 

Transportation  to  ways    1,184.37 

Privilege  of  cutting  brush    166.96 

Total     $5,398.62 

Estimated  cords  of  brush  used 4.100 

Cost  per  cord  delivered  at  ways $1,316 

Of  the  4,100  cords  of  brush  used,  760  cords 
had  to  be  transported  from  outlying  bars  on 
barges. 

Three  sets  of  ways  had  to  be  built,  one  on 
the  mainland  at  Salem,  one  on  the  towhead. 
and  one  on  Arcadia  bar.  Their  cost  is  in- 
cluded in  mattress  construction,  but  is  sep- 
arated and  analyzed  as  follows : 

Lumber  and  nails   $161.60 

Labor  and   superintendence 425.07 

Total $586.67 

Average  cost  of  each  set ■ $195.56 

The  expense  of  towing  lumber  and  other 
materials,  except  rock,  has  been  added  to  and 
is  included  in  the  cost  of  such  materials  de- 
livered at  the  site  of  the  work.  As  Salem  bar 
is  located  only  a  short  distance  above  Albe- 
marle Bend,  the  cost  of  towing  the  mattresses 
from    the   place   where    built   to    the   locality 


where  sunk  is  too  small  to  be  given  as  a  sep- 
arate item,  and  is  included  in  the  cost  of  con- 
struction and  sinking. 

The  cost  of  sinking  394,620  sq.  ft.,  or  3,946.2 
squares  of  mattresses,  was  as  follows : 

487  tons  of  rock,  at  $2.40 $  1.168.80 

2,473.61   tons  of  rock,  at  $2.25 5,,i65.62 

Steamers  and  tugs   2,105.00 

Lumber,  wire  nails,  wire,   etc 432.56 

Miscellaneous     64.74 

Provisions     990.34 

Pay  rolls,  services  3,110.69 

Total     $13,437.75 

Cost  per  sq.  ft.  to  sink  $0.03405 

Summarizing  the  field  cost  of  construction 
and  sinking  we  have : 

Construction  of  mattress  per  sq.  ft....  $0.04653 
Sinking  of  mattress  per  sq.  ft 03405 

Total  field  cost  per  sq,   ft $0.OSO5S 

All  grading  was  done  with  a  hydraulic 
grader.  Operations  were  commenced  Nov.  3 
and  completed  Nov.  1-3,  during  which  time 
1,586  lin.  ft.  of  bank  was  graded.  The  grader 
was  operated  with  a  single  crew.  The  total 
cost  of  grading  1,586  lin.  ft.  of  bank  was 
$2,045.55,  being  $1.29  per  lin.  ft. 

A  total  of  129,121  sq.  ft.,  covering  1,635  lin. 
ft.  of  bank,  was  paved.  The  cost  was  as  fol- 
lows : 

Steamers  and   tugs    $      877.00 

1,271.19  tons  of  rock,  at  $2.40 3,050.86 

1.271.71  tons  of  rock,  at  $2.32 2,950,37 

437.04  tons  of  rock,  at  $2.25 983.34 

89C        tons  of  rock,  at  $1.93 1.729.28 

Miscellaneous     35.00 

Provisions    441.62 

Pay  rolls,  services   1.606.95 

Total     $11,970.42 

Cost  per  sq.  ft.  for  paving $0.0919 

Clearing  the  bank  of  logs,  etc.,  preparatory 
to  grading  cost  $375.30. 

Rock  for  this  work  was  obtained  from  va- 
rious sources  and  at  various  prices.  A  total 
of  6,837  tons  was  used,  of  which  3.807  tons 
was  obtained  under  contract  delivered  on 
barges  at  Vicksburg,  Miss.,  1,758  tons  deliv- 
ered on  barges  in  Albemarle  Bend,  and  1,272 
tons  purchased  in  open  market,  delivered  on 
railroad  cars  at  Vicksburg,  Miss.  The  lack  of 
rock  at  times  delayed  the  work  and  increased 
its  cost. 

The  same  plant  was  used  in  .-Mbemarle  Bend 
as  was  operated  at  Reid-Bedford,  and  the 
actual  expense  of  moving  it  upstream  about  40 
miles  was  not  very  great,  but  has  been  pro- 
rated with  the  Reid-Bedford  work  and  as- 
sumed-to  be  $1,500. 

The  cost  of  such  survey  work  as  was  neces- 
sarv  to  the  location  and  placing  of  the  revet- 
ment was  $129. 

The    total    length    of    completed    revetment 
placed  by  the  district   force  mentioned  above 
was  1,615  ft.,  and  the  summarized  cost  was  as 
follows : 
Const,  of  mattress,   incl.   3  sets  ways.  .$18,364,17 

Sinliing  of  mattress    13,437.75 

Grading    bank    2,045.55 

Paving   bank    11,970.42 

Clearing    375.30 

Installation,    estimated    1,500.00 

Surveys     129.00 

Miscellaneous    62.00 

New  plant,  manila  rope,  etc.,  estimated    2.000.00 

Total  field  cost    $49,884.19 

Total    field    cost    per   lin.    ft.    completed 
revetment    $30.89 

A  summary  of   the  unit  and  total  costs  of 
work   done   b^'   the  two   other   district    forces 
which  were  engaged  at  Albemarle  Bend  is  as 
follows : 
27,172  squares  channel  mat,  at  $7,851.  .$213,296.35 

4,960  squares  connect'g  mat,  at  $9,089  45,079.50 

5.468  squares  bank  paved,  at  $9.897..  54,120.09 

32  squares  revetment,  at  $7.207 230.64 

8,550  lin.  ft.  slope  dressed,  at  $0.497. .  4,254.88 

12  acres  bank  cleared,  at  $135.47..  1,625.68 

3.000  lin.   ft.  ditching,  at  $0.068 202.47 

11,000  lin.   ft.  hydr'lic  grad'g.   at  $1,190  12.310.97 

200  days'  towing,  at  $173.914 34.782.71 

Outfitting    671.42 

Inspection    3,181.70 

Supervision    4,737.62 

Property    10,426.01 

Transportation  of  labor    3,090.81 

Rent   of  barges    7,134.23 

Engineer  office   charges    1,500.00 

Sundries    17.703.74 

Total     $414,348.82 

Rcid  Bedford  Bend.  La. — The  conditions  at 
this  bend  of  the  river  were  very  unfavor.-iblc 
for  cither  revetment  or  levee  work.  It  has  a 
sloughing    bank,    where    large    sections    settle 


slowly  and  slide  out.  The  adjacent  land  is 
low  and  swampy,  and  the  current  attains  a 
high  velocity  in  the  deep  water  close  to  the 
bank.  Each  of  the  numerous  sections  of  aban- 
doned levees  has  its  borrow  pit,  from  which 
the  impounded  water  seeps  through  the  bank, 
assisting  in  its  destruction. 

Work  was  begun  in  1906,  when  about  2,000 
ft.  of  revetment  was  placed,  but  on  account  of 
high  stages  of  the  river  no  upper-bank  paving 
was  possible.  The  work  described  consisted  in 
adding  1,880  ft.  of  revetment  and  some  repairs 
to  old  work. 

Mattress  construction  was  commenced  when 
the  river  was  at  about  a  half  stage,  and  as  the 
employes  were  unfamiliar  with  the  low-water 
conditions  in  this  part  of  the  river,  some  errors 
were  made  in  the  location  of  the  ways,  with 
the  result  that  the  cost  of  mattress  construc- 
tion was  more  than  it  would  have  been  under 
favorable  conditions.  The  detailed  field  cost 
is  as  follows : 

103,986  ft.   B.M.   3x6-in.   lumber $  1,611.7» 

205,398  ft,   B.M.   2x4-ln.   lumber 3.183.67 

2,000  ft.  B.M.  miscellaneous  lumber..  31.01 

8,000  lbs.  9-in.  steel  wire   nails 184.00 

19,600  lbs.  6-ln.   steel  wire  nails 411.60 

4,100  lbs.  4-ln.  steel  wire  nails 86.1* 

2,400  lbs.   No.   12  galvanized  wire 56.40 

6,000  cords  brush    6.912.65 

10,000  9-in.    treenails    28.80 

40,000  6-in.    treenails    107.20 

Steamers  and   tugs 2,389.50 

Miscellaneous     218.10- 

Provisions    2.387.32 

Pay   rolls,   services    7.174.63 

Total     $24,782.75 

Total  sq.  ft.  mattress  built 573.100 

Cost  per  sq.  ft.  for  construction $0.04324 

The  item  of  6,000  cords  of  brush  given  in 
the  foregoing  table  is  analyzed  as  follows: 
Cutting  and  piling,  building  roads,  etc.. $4. 472.00 

Transportation   of  ways    2,146.27 

Privilege  of  cutting  brush   294.38 

Total     $6,912.65 

Estimated    cords   brush   used 6.000 

Cost  per  cord  delivered  at  ways $1,152 

Two  sets  of  ways  were  built.  Their  cost  is 
included  in  mattress  construction  but  is  sep- 
arated and  analyzed  as  follows : 

Lumber  and  nails  $182.00' 

Labor  and  superintendence   268.60 

Total    $450.60 

Average  cost  of  each  set $225.30 

The  expense  of  towing  lumber  and  other 
materials,  except  rock,  has  been  added  to  and 
is  included  in  the  cost  of  such  materials  deliv- 
ered at  the  site  of  the  work.  As  Browns  Point 
and  Halpino  bars,  where  the  mattresses  were 
built,  are  less  than  30  miles  above  Reid-Bed- 
ford Bend,  the  cost  of  towing  the  mattresses 
from  the  place  where  built  to  the  locality 
where  sunk  is  too  small  to  be  given  as  a  sep- 
arate item,  and  is  therefore  included  in  the 
cost  of  construction,  and  sinking. 

The  work  of  sinking  was  somewhat  difficult 
On  account  of  the  swift  current  three  tow 
boats  were  required  to  handle  the  plant  and 
mattresses.  At  times  the  current  attained  a 
velocity  of  8  ft.  per  second.  No  disasters  oc- 
curred, but  the  cause  stated  made  the  work  of 
pla'cing  mattresses  slow  and  expensive.  The 
total  field  cost  was : 

4.289.93  tons  rock  $  S.SSl.Sf 

Lumber,  wire,  nails,  etc 588.66 

Steamers  .nnd  tugs   4.877.00 

Miscellaneous    194.47 

Provisions    2.022.21 

Pay   rolls,   services    7.23S.81 

Total     $24,582.24 

Total  sq.  ft.  mattress  sunk 573,000 

Cost  per  sq.  ft.  to  sink $0.0428J 

Sitmmarizing  the  field  cost  of  construction 
.ind  sinking  of  mattresses  in  place  we  have: 

Construction  of  mattress  per  sq.  ft $0.04324 

Sinking  of  mattress  per  sq.  ft 042S9 

Total  field  cost  per  sq.  ft $0.08612 

The   grading  consisted    of  2,082   lin.    ft.   of 

new  work  and  of   1,017  lin.   ft.  of  regrading; 

it  cost  as  follows ; 

Grading    $4,950.14 

Re-grading    1,814.07 

Total     $6,764.21 

Cost  per  lin,  ft.  to  grade $2.3t 

Cost  per  iln.  ft.  to  re-grade $1.7» 

.■\  total  of  119.066  sq.  ft.  covering  1,750  lin. 
ft.  of  bank  was  paved  on  the  extension  of  re- 
vetment  and  31,160  sq.   ft.,   covering  566  lin. 
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ft.  on  the  repairs  to  work  placed  in  previous 
years.     The  cost  was  as  follows : 

Steamers   and  tugs   $      703.18 

2,106.36  tons  of  rock,  at  };2.:.j 4,739.31 

1.193. 68  tons  of  rock,  at  $2.32 2,769.34 

Miscellaneous    51.00 

Provisions    8S7.0.S 

Pay  rolls,  services   2,388.49 

Total     ?11,538.S7 

Cost  per  sq.  ft.  to  pave $0,077 

Kcnipe  Bend,  La. — During  the  year  the  up- 
per revetment  was  extended  upstream  900  lin. 
ft.  and  the  lower  revetment  downstream  2,373 
lin.  ft.  The  upper  bank  along  the  lower  ex- 
tension was  graded  and  1,439  lin.  ft.  was 
paved.  The  timber  along  the  bank  between 
the  upper  and  lower  revetments  was  cut  to 
prevent  its  caving  in  and  obstructing  future 
work.  Mat  construction  cost  $28,91!)  for  882,- 
300  sq.  ft.  or  about  3.27  cts.  per  square  foot. 
The  mats  had  to  be  towed  50  miles  and  the 
cost  was  as  follows : 

Tug  "Tuniaca."  6  days,  at  $29 %      174,00 

Tug  ••Marengo,"  30  days,  at  $26 780.00 

Steamer  •■Tensas,"  15  days,  at  $24 360.00 

Total     $  1,314.00 

Total  sq.   ft.  towed   882.300 

Cost  per  sq.   ft $0.001489 

It  required  180,000  sq.  ft.  to  extend  the  up- 
per revetment  upstream  900  lin.  ft.  and  702,300 
sq.  ft.  to  mattress  the  2,373  ft.  of  bank  at  the 
lower  end  of  the  bend.  The  following  is  the 
detailed  cost  of  this  part  of  the  work: 

Steamers   and  tugs   $  1,510.57 

Lumber,  wire,  nails,  etc 2S7.45 

5,198  tons  of  rock,  at  $1.93 10,032.14 

761  tons  of  rock,  at  $2.377 1,S0S.39 

Miscellaneous     66.96 

Provisions    1,755.57 

Pay    rolls    6.408.41 

Total     $21,870.00 

Total  sq,   ft.   sunk SS2.300 

Cost   per  sq.   ft.   to  sink $0.02479 

Total  cost  per  sq.  ft.  in  place $0.05905 

The  grading  was  done  by  a  hydraulic 
grader,  the  bank  being  dressed  also  by  hand 
where  necessary.  The  material  was  mostly 
stiff  clay  on  top,  with  layer  of  sand  at  bottom. 
At  the  lower  end  of  the  bend  two  thousand 
five  hundred  lin.  ft.  of  bank  were  graded.  The 
following  is  the  detailed  cost : 
Hydraulic  Grader  No.  1: 

Steamers   and  tugs   $    450.00 

Coal     S21.10 

Miscellaneous    80.65 

Provisions    772.75 

Pay   rolls    2,495.98 

Hand  grading   (labor  and   provisions)...       627.53 

Total     $5,248.01 

Lin.   ft.   of  bank  graded 2,500 

Cost  per  lin.  ft.  to  grade $2,099 

A  total  of  92,600  sq.  ft.  or  1,410  lin.  ft.  was 
paved  with  rock  as  .in  extension  to  the  lower 
upper   b.Tuk   revetment ;    the    following   is   the 


detailed  cost  of  the  work : 

Steamers  and   tugs    *,  S^I'SIS 

2,454  tons  of  rock,  at  $1.93 ^•klllr, 

405  tons  of  rock,  at  $2.377 aIm 

Miscellaneous    jjnnn 

Provisions    Ir^Vn 

Pay   rolls    i'°'l''" 

Total         $8,717.51 

Cost  per  sq.    ft $0,094 

AVtt'  Orleans,  La.— A  total  of  1,960,000  sq. 
ft.  of  mattress  was  built  at  the  following  cost : 

265,204  ft.   B.M.  3x6-in.   lumber $  3,702.40 

670,349  ft.   B.M.  2x4-in.   lumber ^'SiS-Sx 

16,000  ft.  B.M.   miscellaneous  lumber..        38J.00 

22,100  lbs.   9-in.   steel  wire  nails V.'iil 

61,700  lbs.   6-in.   steel  wire  nails ^'^JYi- 

7,600  lbs.  4-in.   steel  wire  nails „„vi5 

8,700   lbs.    No.    10   galvanized  wire „o'co 

30,500  9-in.   treenails   .1? 

145,000  6-in.  treenails   „„  ?^^'a" 

20,000  cords   brush    9o-ScA 

Steamers  and   tugs    'f^c'IS 

Miscellaneous    r  jl o'no 

Provisions    -•*•„, 3. 03 

Pay  rolls,  services   21,io9.Zo 

Total     $67,973.81 

Cost    per    sq.    ft.     for    construction    of 
mattress    $0.0347 

The  item  of  20,000  cords  of  brush  given  in 
the  foregoing  table  is  analyzed  as  follows: 
Cutting  and  piling,  building  roads,  etc. $11,273.69 

Transportation   to  ways    8,467.68 

Privilege   of   cutting   brush 934. lO 

Total     $20,676.07 

Cost  per  cord  deliveied  at  ways $1.0338 

Six  sets  of  ways  were  built  and  their  cost 
is  included  in  mattress  construction.  Of  the 
six  sets  the  cost  of  only  four  was  kept  in  de- 
tail, as   follows: 

Lumber  and  nails   $610.00 

Labor  and  superintendence    380.75 

Total     $990.75 

Average  cost  of  four  sets,  each $247.69 

Th'e  expense  of  towing  lumber  and  other 
materials  for  mattress  construction  has  been 
added  and  is  included  in  the  cost  of  such  ma- 
terials delivered  at  the  site  of  the  work.  The 
cost  of  towing  mattresses  from  the  places 
where  thev  were  built  to  New  Orleans  is 
given  below.  A  total  of  1,960,000  sq.  ft.  of 
mattress  was  towed,  of  which  505.500  was 
from  Halpino  bar,  .390  miles;  315,000  from 
Warrenton  bar,  360  miles:  300,000  from  Kem- 
pe  Island.  315  miles,  and  839,.5nO  from  Pal- 
metto bar,  237  miles.  The  cost  was  as  fol- 
lows: 
Steamer  ••Ramos,   single  crew,   11  days. 

at   $35..'->0    $    379.50 

Steamer  •'Ramos,"  double  crew,  43  days, 

at    $58    2,494.00 

Steamer  ••Plaquemine,"  double  crew,  68 

days,   at   $65    4,420.00 

Tug   ••Mo.-ganza,"   single  crew,   15  days, 

at  $30.50    457.50 

Total     $7,751.00 

Average  cost  per  sq.  ft.  for  towing $0.00395 


With  the  exception  of  some  slight  difficul- 
ties caused  by  the  high  stage  of  the  river  at 
which  some  of  the  mattresses  were  sunk,  work 
proceeded  in  a  routine  manner.  The  detailed 
cost  was  as  follows : 

13.644.02    tons    rock    $27,593.67 

Lumber,  wire,  wire  nails,   etc 917.66 

Steamers  and   tugs    3,473.50 

Miscellaneous     153. 4o 

Provisions    3,500.43 

Pay  rolls,  services 9,153.67 

Total     $44,792.28 

Cost  per  sq.   ft.   to  sink $0.02285 

Summarizing  the  field  cost  of  construction, 
towing,  and   sinking  of  mattresses,  we  have : 

Construction  of  mattress,  per  sq.  ft $0.03470 

Towing  of  mattress,  per  sq.  ft 00395 

Sinking  of  mattress,  per  sq.  ft 02285 

Total  field  cost  per  sq.  ft.  In  place $0.06150 

Proposals  for  furnishing  13,000  tons  of 
rock  were  opened  Xov.  5,  1911),  and  contract 
awarded  for  delivery  on  railroad  cars  in  N'ew 
Orleans  at  $1.90  per  ton.  The  cost  of  trans- 
ferring from  cars  to  barges  was  "25  cts.  per 
ton. 

A  summary  of  the  New  Orleans  work  is  as 
follows:  A  total  of  7,850  lin.  ft.  of  revetment 
was  constructed,  of  which  2,765  lin.  ft.  on  the 
Gretna  Front  was  300  ft.  wide;  3.975  ft.  m 
the  Carrolltnn  Bend  was  2O0  ft.  wide ;  and  675 
and  435  ft.  in  the  third  district  reach,  respec- 
tively, 300  and  '200  ft.  wide.  This  work  in- 
volved the  placing  of  1,960,000  sq.  ft.  of  mat- 
tress, and  the  detailed  cost  of  it  is  as  follows : 
Construction     of     mattress.     Including 

cost  of  ways  $  67,973.81 

Towing  of  mattresses   7,751.00 

Sinking  of  mattresses   44.792.28 

Installation    2,141.00 

Surveys    2j5.00 

Rock,  lumber,  etc..  on  hand  for  future 

construction    20.419.89 

Repairs  to  plant   288.17 

Care  of  plant    6SO.1S 

New  plant   2,649.38 

Office  and  administrative  expenses 5.680.17 

Total     $152,651.48 

Deduct  value  of  material  on  hand  for 
future   work    20,419.89 

Gross  cost  of  season's  work $132,231.59 

Deduct  repairs  and  care  of  plant,  new 
plant  and  oflSce  and  administrative 
expenses   9.298.50 

Net  field  cost  of  season's  work $122,933.09 

Gross  cost  per  sq.  ft.  for  mattress  In 

revetment $  0.0675 

Gross   cost    per   Un.    ft.    for   revetment 

200   ft.   wide    13.55 

Gross   cost    per  lin.    ft.    for   revetment 

300   ft.   wide    21.09 

Net   field  cost  per  sq.   ft.   for  mattress 

In  place  In  revetment   0.0627 

Net  field  cost  per  Un.  ft.  for  revetment 

200   ft.    wide    12.58 

Net  field  cost  per  Un.  ft.  for  revetment 

300  ft.   wide    19.74 
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The    Construction    of   Concrete    High- 
ways. 

An  interesting  discussion  of  some  of  the 
main  principles  entering  into  the  construction 
of  concrete  pavements  on  country  highways 
was  given  by  A.  N.  Johnson,  State  Engineer, 
Illinois  Highway  Commission,  in  a  paper  pre- 
sented at  the  recent  .\merican  Road  Congress. 
In  his  paper,  which  is  given  in  abstract  be- 
low, Mr.  Johnson  discusses  a  number  of  fea- 
tures of  concrete  pavements,  concerning  which 
little  has  heretofore  appeared  in  print : 

Mi.vture. — One  explanation  to  be  offered  for 
failures  of  concrete  roads  due  to  disintegra- 
tion or  raveling  tmdcr  traffic,  is  probably  as 
much  a  lack  of  mortar  in  the  concrete  as  a 
lack  of  cement  in  the  mortar.  The  conclu- 
sion from  observation  is  that  with  a  given 
aggregate  there  will  be  little  difference  be- 
tween roads  built  in  proportion  of  1:2%:5; 
1:2:4,  or  1:1%  :3,  for  in  each  instance  assum- 
ing that  the  aggregate  runs  precisely  the  same, 
there  is  but  50  per  cent  mortar,  and  where  a 
1:2:4  mixture  might  have  given  unsatisfactory 
results,  this  condition  would  not  be  greatly 
bettered  by  using  merely  a  richer  mortar. 
What  should  be  done   is  to   increase   the  per 


cent  of  mortar.  For  example,  instead  of 
1:2:4  mixture,  use  1:2:3V-!:  the  point  be- 
ing, that  in  order  to  secure  the  requisite 
strength,  the  walls  of  matrix  between  the  par- 
ticles of  aggregate  must  be  of  sufficient  thick- 
ness to  hold  firmly  on  all  sides  each  piece  of 
aggregate.  To  be  sure  of  this,  requires  an 
excess  of  mortar  over  the  voids  in  the  aggre- 
gate of  10  to  15  p«r  cent.  In  general  it  is  rec- 
ommended that  the  mortar  should  not  be  less 
than  60  per  cent  of  the  aggregate. 

The  fact  that  the  action  of  traffic  subjects 
every  portion  of  exposed  surface  of  the  pave- 
ment to  severe  treatment  makes  it  necessary 
to  have  the  requisite  strength  presented  at  all 
points.  Therefore,  concrete  for  concrete  roads 
must  be  more  thoroughly  mixed  and  of  high- 
er grade  than  is  necessary  in  any  other  form 
of  concrete  construction. 

Each  batch  of  concrete  as  deposited  in  the 
road  should  be  watched  that  the  mortar  does 
not  flow  to  the  edge  of  the  pile  and  leave  a 
core  of  aggregate  unsuppiied  with  sufficient 
mortar.  At  least  one  workman  should  be  as- 
signed to  shovel  all  such  cores  of  aggregate  to 
the  bottom  of  the  concrete  layer  so  as  to  in- 
sure only  cement  rich   in  mortar  at  the  sur- 


face. If  this  is  not  done,  depressions  will 
develop  in  the  surface  under  traffic  which  will 
loosen  the  clusters  of  pebbles  of  the  aggregate, 
which  do  not  have  sufficient  mortar  to  hold 
them  fairly  in  place.  The  men  finishing  the 
surface  should  be  warned  not  to  let  such 
places  go  by  them  without  shoveling  out  the 
pebble  clusters  and  replacing  them  with  a 
richer  mixture.  .\  finisher  can  easily  cover 
such  a  place  by  working  a  film  of  mortar  on 
the  surface  without  necessarily  filling  the  voids 
below. 

Aggregate. — Attention  should  be  given  to 
the  nature  of  the  aggregate.  None  of  it  should 
be  over  1  in.  size  particles,  and  should  grade 
as  uniformly  as  possible  to  the  sand  grains.  If 
crushed  stone  is  at  hand,  the  screenings 
should  be  retained  in  the  stone  unless  they 
are  of  such  a  character  as  cannot  be  well 
used  in  the  place  of  sand.  Well  graded 
gravel  forms  one  of  the  best  aggregates  that 
can  be  used.  Only  hard  material  absolutely 
sound  and  free  of  all  soft  particles  should  be 
in  the  aggregate. 

In  all  cases,  the  amount  of  cement  to  be 
used  must  be  carefully  proportioned  from  the 
amount   of   sand.      With   a   uniformly   graded 
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material,  the  amount  of  sand  depeiuls  on  the 
size  of  particles  we  arbitrarily  determine  to 
be  called  sand,  which  is  often  taken  to  be  all 
of  the  material  passing  a  V4-in.  mesh. 
The  amount  of  sand  being  ascertained, 
the  amount  of  cement  is  thus  determined  for 
a  given  volume  of  the  gravel.  Most  gravel 
carries  a  high  percentage  of  sand  as  compared 
to  the  aggregate. 

There  would  thus  be  required  in  a  cubic 
yard  of  concrete  under  these  conditions,  more 
cement  than  if  the  sand  was  not  in  excess.  It 
will  oftentimes  be  found  economical  to  add 
screened  gravel,  so  as  to  bring  the  sand  and 
the  aggregate  more  nearly  to  the  desired  pro- 
portion. It  has  already  been  pointed  out  that 
it  is  important  to  have  a  large  proportion  of 
mortar,  not  less  than  60  per  cent  of  the  vol- 
ume of  the  aggregate.  For  example,  with 
proportions  of  1:3:5:  1:2%:4;  or  1:S:SV2.  the 
mortar  is  about  60  per  cent  of  the  aggregate 
in  each  case. 

It  has  been  pretty  w-ell  established  that  the 
leaner  mixtures,  1:3:6:  1:3:5,  are  not  satis- 
factory in  concrete  pavement  work.  The  pres- 
ent practice  of  the  Illinois  Highway  Commis- 
sion is  a  mixture  of  1:2:3%. 

Action  Under  Temperature  Changes. — Ow- 
ing to  the  constant  movement  of  a  con- 
crete pavement  due  to  temperature  changes, 
it  is  impossible  to  prevent  cracks  forming.  On 
hot  days  the  pavement  tends  to  lengthen,  and 
on  cool  days  to  shorten.  It  is  evident  tliat  the 
cracks  form  when  the  pavement  tends  to  short- 
en. As  the  pavement  moves  over  the  sub-soil, 
there  is  developed  a  frictional  resistance  which 
increases  foot  by  foot  as  added  length  is  given 
to  the  section  under  consideration.  For  ex- 
ample, suppose  an  attempt  is  made  to  hold  one 
end  of  a  section  rigid,  the  force  required  will 
increase  as  the  lengtli  of  the  slab  which  it  is 
attempted  to  hold  increases. 

In  a  section  of  pavement  of  indefinite  length 
as  it  tends  to  shorten  under  the  action  of  low 
temperatures,  a  length  of  the  pavement  will  be 
pulled  over  the  sub-soil  on  which  the  frictional 
resistance  to  be  ovier-come  just  equals  the  ten- 
sile strength  of  the  concrete.  When  such  a 
point  is  reached,  the  pavement  cracks,  thus 
we  can  conceive  that  a  section  of  pavement 
between  two  such  cracks  did  not  move  at  the 
center,  but  tended  to  draw  towards  the  cen- 
ter from  the  ends  where  the  cracks  occur,red, 
and  that  therefore,  this  length  of  pavement, 
whatever  it  may  be,  represents  a  section  twice 
as  long  as  the  strength  of  the  pavement  or 
tensile  strength  of  the  concrete  would  permit 
to  be  dragged  over  the  sub-soil  or  earth  foun- 
dation. 

E-Ypansion  Joints. — If  we  are  to  forestall  the 
formation  of  cracks  in  a  haphazard  way.  it 
will  be  necessary  then  to  provide  joints  close 
enough  together  that  there  will  be  sufficient 
strength  in  the  concrete  to  drag  one-half  its 
length  between  joints. 

If  e-xpansion  joints  are  placed  from  40  to  50 
ft.  apart  and  on  the  assumption  that  the  co- 
efficient of  friction  of  the  pavement  with  the 
subsoil  is  one,  the  tensile  strength  to  be  ex- 
erted as  the  pavement  shortens  under  low  tem- 
perature will  be  20  to  25  lbs.  per  square  inch. 
VVhile  this  is  not  too  high  an  allowance  for 
the  tensile  strength  of  concrete  of  the  type 
recommended  for  concrete  roads,  it  is  evi- 
dent that  whether  such  a  stress  or  greater  one 
is  exerted,  depends  entirely  on  what  is  the  co- 
eflScient  of  friction.  However,  there  is  every 
evidence  so  suppose  that  joints  may  be  placed 
even  farther  apart  than  50  ft.  with  entire 
safety. 

The  advantage  of  making  the  cracks  before- 
hand is.  that  their  edges  may  be  properly  pro- 
tected from  traffic.  It  will  be  realized  at  the 
outset  that  the  expansion  joints  constitute  the 
weak  points  in  the  pavement,  and  that  there 
should  be  as  few  of  them  as  possible. 

It  has  been  suggested  that  as  concrete  sets 
it  shrinks  an  amount  about  equal  to  the  ex- 
pansion due  to  70  or  80°  temperature  change, 
so  that  it  will  be  necessary  to  allow  only  for 
arbitrarily  weak  sections,  for  instance,  a  paper 
joint  placed  every  50  or  100  ft.  As  the  i)ave- 
ment  sets,  it  will  shrink  and  make  a  sufficient 
opening  to  allow  for  subsequent  expansion. 
While    there    is    no    question    about    cnncrete 


shrinking,  which  laboratory  observations  have 
confirmed  and  measured,  it  should  be  borne 
in  mind  that  when  concrete  is  laid  upon  the 
road  and  is  setting,  it  has  a  considerable  fric- 
tional resistance  on  the  sul)-soil.  The  tensile 
strength  of  the  concrete  as  it  sets,  is  extremely 
low,  and  that  instead  of  pulling  any  consider- 
able amount  of  concrete  over  the  surface  as  it 
shrinks,  there  is  more  likely  formed  minute 
cracks  throughout  the  entire  mass  of  the  con- 
crete, so  that  there  would  be  no  chance  for 
subsequent  expansion  provided.  Whether  this 
is  the  case,  or  actual  cracks  are  formed  due 
to  setting,  makes  but  little  difference,  ffir  in 
either  case  they  will  not  provide  the  expansion 
desired  from  the  fact,  that  to  be  expansive, 
the  joints  must  be  free  of  incompressible 
material ;  i.  e.,  material  having  no  greater  com- 
pressibility than  the  concrete  itself.  This  can- 
not be  the  case  w^ith  a  road  under  traffic,  as 
the  crevices  will  soon  become  filled  with  dust 
and  grit.  Therefore,  if  the  cracks  do  form 
and  they  are  to  remain  expansive,  it  will  be 
necessary  that  they  be  filled  with  a  plastic  ma- 
terial. 

If  the  joints  become  filled  with  a  rigid  ma- 
terial, the  change  in  length  due  to  ordinary 
variation  in  temperature  will  result  in  the  de- 
velopment of  compressive  stresses  about  1,000 
lbs.  per  square  inch.  The  deformation  that 
will  be  produced  in  the  concrete  for  such 
stress,  would  about  equal  the  temperature  de- 
formation. But  a  thin  slab  of  concrete  of  in- 
definite length  and  subjected  to  compressive 
stresses  of  1,000  lbs.  per  square  inch,  must 
necessarily  buckle. 

If  a  concrete  pavement  is  laid  without  ex- 
pansion joints,  it  might  pass  the  first  season 
without  any  serious  consequences  from  buck- 
ling as  the  cracks  that  are  formed  by  the  low 
temperature  might  not  become  sufficiently 
filled  with  incompressible  material,  but  that 
they  afforded  some  relief  as  the  pavement  ex- 
panded under  subsequent  temperature  rise. 
But  as  time  goes  on,  the  cracks  will  become 
more  and  more  filled  with  grit,  become  more 
nearly  incompressible,  so  that  in  no  very  long 
time  they  will  cease  to  be  expansive  and  to  af- 
ford any  opportunity  for  movement  of  the 
pavement,  which  movement  must  then  be 
taken  up  by  deforming  the  concrete :  and  as 
already  stated,  the  stresses  that  will  be  in- 
duced by  such  deformation  are  beyond  what 
is  to  be  expected  a  thin  slab  can  withstand 
without   buckling. 

E.xpansion  joints  should  not  be  laid  at  right 
angles  with  the  direction  of  the  road,  for  there 
is  quite  likely  to  be  formed  at  an  expansion 
joint  a  slight  unevenness  in  the  surface.  If 
this  is  the  case,  then  both  wheels  of  a  vehicle 
strike  it  at  the  same  time  and  the  irregulari- 
ties become  noticeable,  whereas,  if  the  joint  is 
placed  at  an  angle  with  the  direction  of  travel, 
the  wheels  on  opposite  sides  of  the  vehicle 
will  pass  over  the  unevenness,  if  there  is  any, 
in  succession  and  greatly  reduce  its  effect. 

It  is  recommended  that  expansion  joints  be 
placed  at  an  angle  of  60°  with  the  center  line 
of  the  road,  and  that  successive  joints  be  not 
parallel,  swinging  first  one  joint  60°  in  one 
direction,  and  the  succeedine  joint  60°  in  the 
opposite  direction,  which  will  tend  to  reduce 
anv  cumulative  vibrations. 

In  order  to  protect  the  edges  of  expansion 
joints,  they  may  be  faced  with  steel  plates, 
which  are  manufactured  for  this  purpose,  and 
are  cut  to  fit  the  crown  of  the  road. 

I.cngitudina!  Cracks. — One  marked  phenom- 
enon observed  on  concrete  roads  is  the  forma- 
tion of  longitudinal  cracks  for  which  two  rea- 
sons suggest  themselves.  It  will  be  usually 
noticed  during  the  construction  of  a  concrete 
road  that  the  moisture  leaves  the  crown  or  the 
highest  portion  of  the  road  first,  and  if  the 
road  is  not  immediately  covered  and  protected, 
and  if  it  should  happen  to  be  a  very  dry  day. 
it  could  easily  be  conceived  that  this  ridge 
near  the  center  of  the  road  would  become  de- 
ficient in  moisture,  and  if  small  shrinkage 
cracks  do  not  immediately  appear,  at  least 
there  would  be  formed  an  area  of  w'eakness 
along  the  crown  of  the  road  where,  as  a  mat- 
ter of  fact,  is  usually  observed  these  longi- 
tudinal cracks. 

.■\  second  cause,  and  more  probably  the  im- 


mediate one.  is  due  to  the  seepage  of  moisture 
into  the  subgrade  from  the  edge  of  the  con- 
crete. On  a  number  of  sections  of  road  where 
these  longitu<linal  cracks  were  observed,  it 
was  noticed  also  that  the  shoulder  was  slight- 
ly raised  above  the  edge  of  the  concrete  so  as 
to  hold  the  water  and  tend  to  soften  the  foun- 
dation. Where  this  is  the  case  and  the  sub- 
soil was  retentive,  subsequent  heaving  by  frost 
action  would  take  place  and  tend  to  break  the 
concrete  slab  towards  the  center.  It  is  prob- 
able that  a  combination  of  these  causes  would 
account   for  many  of  the  longitudinal  cracks. 

That  they  are  not  due  to  the  ordinary  ex- 
pansion and  contraction  from  temperature 
changes,  seems  to  be  well  established  from  the 
fact  that  there  seldom  are  seen  transverse 
cracks,  yet  the  longitudinal  cracks  will  occur 
in  sections  of  pavement  not  over  10  ft.  wide, 
whereas  the  distance  between  the  expansion 
joints  is  much  greater.  If,  therefore,  it  was 
due  to  contraction  of  the  concrete  from  tem- 
perature changes,  we  would  expect  that  there 
would  be  more  transverse  cracks  aopcar  and 
fewer  longitudinal  cracks,  whereas,  the  re- 
verse is  actually  the  case. 

Prefenlion  of  Longitudinal  Cracks. — In  the 
concrete  pavements  under  construction  by  the 
Illinois  Highway  Commission,  an  attempt  is 
made  to  provide  against  the  settlement  of  the 
edge  of  the  pavement,  due  to  accumulated 
moisture,  by  placing  a  small  sub-drain  of 
broken  stone  continuouslv  along  the  edge  of 
the  concrete,  and  extending  from  this  longi- 
tudinal sub-drain,  cross  drains  through  the 
shoulders  at  the  end  of  each  transverse  expan- 
sion joint;  the  object  being  to  take  away  any 
surplus  moisture  that  may  be  held  by  the 
shoulder  of  the  road  if  raised  somewhat  above 
the  concrete,  as  is  apt  to  be  the  case.  Should 
the  longitudinal  cracks  still  appear  in  spite  of 
these  added  precautions,  there  would  seem  to 
be  but  one  remedy  left  which  would  be  to 
supuly  a  certain  amount  of  steel  reinforce- 
ment transversely  of  the  road.  It  is  believed 
that  this  w-ill  prove  more  effective  and  cheaper 
than  increasing  unduly  the  thickness  of  the 
pavement. 

One  and  Two-Course  Construction. — In 
general,  two  methods  of  laying  concrete  for 
pavement  purposes  have  been  followed.  One 
where  the  material  is  put  on  in  two  layers, 
the  lower  material  acting  as  a  base,  and  the 
upper  material  being  made  richer  to  act  as  a 
wearing  surface,  and  the  other  where  the  con- 
crete is  made  of  the  same  consistency  through- 
out and  put  on  in  one  laver.  It  is  believed 
there  is  considerable  additional  risk  run  in 
laying  a  concrete  pavement  in  two  layers.  This 
method  will  make  practicallv  unavoidable  the 
formation  of  a  horizontal  plane,  at  the  junc- 
tion of  the  two  layers,  considerably  weaker 
than  any  other  section  through  the  concrete. 
The  importance  of  avoiding  any  such  plane  of 
weakness  will  be  seen  when  we  consider  the 
action  of  the  pavement  under  exposure  to  the 
hot  sun. 

If  a  slab  of  any  material  whatever,  be  heat- 
ed on  one  surface  more  than  on  the  opposite 
surface,  the  material  at  the  surface  of  the 
higher  temperature  will  have  expanded  more 
than  the  material  near  the  surface  of  the  lower 
temperature.  Thus,  if  a  slab  of  concrete  be 
exposed  to  the  hot  sun,  the  Upper,  surface 
tends  to  expand  with  a  result  that  the  slab 
will  curve  being  convex  on  the  side  of  the 
higher  temper;iture. 

If  there  is  a  horizontal  plane  of  weakness 
in  the  layer  of  concrete  forming  a  pavement, 
there  will  be  every  reason  to  expect  under  the 
action  of  a  hot  sun  that  the  top  layer  will  pull 
away  from  the  lower,  owing  to  the  inability  of 
the  weak  section  to  carry  the  whole  layer  of 
the  pavement  with  it.  The  first  indication  of 
this  is  a  hollow  sound  as  tratVic  goes  over  the 
pavement.  Probably  it  has  been  remarked  by 
everybody  that  such  places  occur  in  cement 
sidewalks,  which,  as  all  know,  usually  have  a 
very  w-ell  developed  plane  of  weakness  com- 
paratively near  the  top,  and  although  they  may 
sound  solid  for  a  time,  soon  as  exposed  to  the 
hot  sun,  the  surface  in  spots  will  loosen  and 
separate  from  the  lower  part.  For  the  above 
reasons,  the  construction  of  concrete  pave- 
ments in  two  layers  ■ilionbl   be  avoided.     .-\s 
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soon  as  the  upper  layer  becomes  loosened  it  is 
but  a  short  time  before  it  is  cracked  and  pieces 
broken  from  the  surface. 

There  is  also  every  indication  that  moisture 
which  tends  to  expand  concrete  has  a  similar 
though  not  so  marked  an  effect  as  tempera- 
ture changes.  The  fact  that  a  pavement  is 
exposed  to  varying  conditions  of  heat  and 
cold,  dryness  and  moisture,  which  have  oppo- 
site effects  must  give  rise  to  complicated  and 
confusing  phenomena.  The  somewhat  limited 
and  not  very  precise  observations  leads  to  the 
conclusion  that  a  concrete  pavement  suffers 
greater  changes  due  to  temperature  variations 
than  other  climatic  conditions.  But  much  val- 
uable information  on  these  points  will  be  af- 
forded by  the  precise  observations  to  be  un- 
dertaken by  the  office  of  Public  Roads  of  the 
Department  of  Agriculture  on  an  experimental 
section  of  concrete  road,  which  it  is  under- 
stood will  soon  be  completed. 

Curing  Concrete. — Even  if  a  good  mixture 
has  been  used,  a  bad  pavement  may  result  if 
proper  care  is  not  taken  to  supply  an  abund- 
ance of  moisture  while  the  cement  hardens. 
Shrinkage  cracks  occur  if  the  concrete  has  not 
been  covered  and  kept  thoroughly  moist  for  a 
period  of  not  less  than  two  weeks.  The  usual 
methods  to  secure  proper  curing  are  first  cov- 
ering the  concrete  with  canvas  as  soon  as  it 
has  taken  an  intial  set  so  that  it  will  not  be 
marred.  The  canvas  is  kept  moist,  and  then 
in  a  few  hours,  or  as  soon  as  the  road  becomes 
sufficiently  set,  sand  or  earth  is  shoveled  up- 
on it  and  well  watered.  This  requires  that 
there  be  an  ample  water  supply  at  hand,  and 
is  one  feature  of  concrete  construction  that  in 
some  localities  at  certain  times  of  the  year 
may  prove  somewhat  awkward. 

The  amount  of  water  that  will  be  used  in 
the  mixer,  as  concrete  highway  work  pro- 
gresses, will  require  from  8,000  to  12,000  gals, 
a  day  aside  from  what  is  necessary  to  keep 
the  road  moist.  Therefore,  it  is  usually  nec- 
essary to  provide  a  concrete  road  outfit  with 
sufficient  pipe  and  pump  capacity  to  furnish 
water  along  the  road  for  one  or  two  miles. 
Two-inch  pipe  will  be  found  convenient  size 
unless  the  distance  becomes  so  great  that  the 
frictional  head  reduces  the  capacity  of  a  rea- 
sonable-sized transportable  pump  so  that  suf- 
ficient water  is  not  furnished  at  the  mixer. 
The  pump  should  not  have  less  than  .50  gals, 
per  minute  capacity  and  should  withstand  a 
pressure  of  150  to  200  lbs.  per  square  inch. 

Thickness. — The  thickness  of  concrete  roads 
Joes  not  need  to  be  greater  than  the  same  con- 
dition of  subgrade  would  demand  of  a  mac- 
adam pavement.  If  the  subgrade  is  properly 
prepared  and  well  drained  there  would  seem 
to  be  little  reason  for  a  concrete  road  to  be 
over  fi  or  7  ins.  thick.  It  should  be  borne 
in  mind,  however,  that  owing  to  the  mono- 
lithic and  brittle  character  of  the  concrete 
slab,  that  it  is  very  necessary,  perhaps  even 
more  so  than  with  macadam  construction,  to 
have  a  perfectly  drained  subgrade.  Also  as 
a  matter  of  economy  in  construction  it  is  im- 
portant that  the  subgrade  be  prepared  care- 
fully and  truly  to  cross  sections  and  grades, 
so  that  additional  concrete  which  is  expensive 
need  not  be  employed  in  filling  up  depressions 
and  uneven  places  on  the  subgrade;  but  it  is 
better  that  the  subgrade  be  a  trifle  too  low 
than  too  high,  in  order  to  avoid  thin  places  in 
the  concrete  from  the  latter  cause. 

Croii'n. — The  surface  of  the  concrete  road 
will  need  no  more  crown  than  is  absolutely 
necessary  to  keep  it  free  from  water  that  may 
fall  upon  it.  Aside  from  draining  the  water, 
the  road  should  not  be  made  too  flat,  as  it  will 
not  have  as  pleasing  an  appearance  as  one  with 
a  somewhat  curved  surface.  If  the  center 
is  raised  about  %  in.  to  the  foot  above  the 
sides  and  then  a  curve  passed  through  this 
point  and  the  sides,  a  very  satisfactory  crown 
is  made  and  one  that  is  by  no  means  incon- 
venient to  traffic.  On  very  wide  roads,  roads 
of  30  ft.  or  over,  this  could  be  reduced  some- 
what, possibly  as  low  as  %  in.  to  the  foot. 

Finish. — The  surface  of  the  road  should 
not  be  finished  smooth,  but  left  slightly  rough. 
This  may  be  done  by  the  vi-orkmen  using  a 
wood  float  or  it  may  be  done  after  the  work 
has  been  floated  fairly  smooth  by  slightly 
marking  the  surface  with  a  broom.    This  lat- 


ter method  is  perhaps  better  adapted  to  rock 
and  sand  concrete  than  gravel  concrete  as  the 
latter  will  leave  many  small  pebbles  in  the 
surface  and  not  finish  with  so  smooth  a  mor- 
tar surface  as  sand  and  rock  concrete. 

Organisation  of  Working  Force.— A  good 
plan  of  organization  for  carrying  on  concrete 
road  work  is  to  divide  the  work  into  two 
parts,  each  under  a  competent  foreman  or  su- 
perintendent. The  first  party  to  do  the  grad- 
ing, prepare  the  subgrade  carefully  and  haul 
the  aggregate  on  the  road  bed  in  such  quanti- 
ties that  there  will  be  sufficient  to  provide  for 
the  concrete.  It  is  better,  however,  to  have 
slightly  less  than  too  much  aggregate  in  the 
roadwav,  as  it  is  more  economical  to  haul  m 
an  extra  load  or  two  to  make  up  any  deficiency 
that  may  occur  than  to  dispose  of  a  surplus. 

It  should  be  borne  in  mind  for  estimates  for 
this  part  of  the  work  that  there  will  inevitably 
be  a  small  amount  of  aggregate  left  on  the 
road  bed,  which  is  by  no  means  a  bad  fea- 
ture, so  that  there  should  be  allowed  a  full 
cubic  yard  of  gravel  or  stone  for  each  cubic 
yard  of  concrete  to  be  laid. 

The  second  party  comes  upon  the  work 
with  the  concrete  mixer  and  starts  in  at  one 
end  of  the  road  to  mix  and  place  the  concrete. 
With  an  automatic  distributing  type  of  ma- 
chine five  or  seven  men  will  be  about  all  that 
can  be  used  advantageously  in  shoveling  the 
material  into  the  hopper.  Two  men  will  be 
required  on  the  machine,  one  man  to  clean  up 
as  the  machine  advances  so  that  the  concrete 
may  be  placed  on  a  clean  roadbed ;  two  or 
three  men  taking  up  the  forms  as  used  and 
putting  them  ahead ;  three  men  to  strike  the 
work,  using  the  template  and  two  men  finish- 
ing with  floats.  Parties  so  made  up,  with  a 
12-foot  capacity  mixer,  will  lay  from  500  to 
800  .sq.  yds.  of  7-in.  concrete  a  day  in  ten 
hours ;  500  yds.  can  be  laid  with  a  compara- 
tively untrained  crew,  or  a  trained  crew- 
should  handle  700  or  800  yds.  The  teams  nec- 
essary for  this  part  of  the  work  would  be 
only  those  required  to  haul  the  cement  and 
an  occasional  load  of  gravel  as  deficiency  may 
be  experienced. 

There  are  sections  of  the  country  where 
continued  sultry  summer  weather  prevails 
when  it  will  be  necessary  to  work  the  shovel- 
ers  in  two  gangs,  w-orking  from  15  to  20  min- 
utes each.  Either  this  must  be  done  or  the 
progress  of  the  whole  party  reduced  to  about 
one-half  what  it  is  in  cooler  weather. 

A  third  party  might  lie  organized  to  trim  the 
shoulders  and  attend  to  final  finishing  of  the 
side  roads  and  ditches. 

Relative  Progress  of  Construction. — In 
those  sections  of  the  country  where  the  rain- 
fall is  plentiful  and  w-ell  distributed  through- 
out the  year,  it  will  be  found  that  the  actual 
number  of  working  days  in  which  it  is  possi- 
ble to  lay  bituminous  macadam  in  some  sea- 
sons will  pro\^  few  indeed.  There  will  be 
somewhat  longer  period  in  which  waterbound 
macadam  can  be  placed,  and  a  still  longer  pe- 
riod under  the  same  weather  conditions  that 
concrete  construction  may  be  carried  on.  This 
is  explained  in  that  with  concrete  construction, 
after  the  roadbed  is  prepared,  which  will  be 
done  for  the  full  length  of  the  road  or  at 
least  for  a  considerable  distance,  the  subgrade 
is  immediately  covered  with  the  gra\'el  or 
stone  to  be  used,  and  even  though  it  may  be- 
come subsequently  wet,  it  helps  rather  than 
retards  the  condition  of  the  concrete. 
Whereas,  a  wet  sub-base  in  macadam  con- 
struction, either  waterbound  or  bituminous, 
will  prevent  the  use  of  a  roller  and  delay  se- 
riously the  progress  of  the  work. 

For  example,  in  the  work  under  the  Illinois 
Highway  Commission  for  the  past  few  years, 
the  road  rollers  out  of  the  total  number  of 
working  days  they  are  on  the  work,  will  not 
average  much  over  60  per  cent  working  time, 
the  delays  being  due  chiefly  to  weather  condi- 
tions. On  some  work  it  has  run  as  low  as  20 
or  25  per  cent.  On  bituminous  work  the 
efficiency  is  less  than  on  waterbound  work  by 
a  noticeable  amount,  averaging  but  40  to  50 
per  cent.  It  is  estimated  that  a  concrete  outfit 
under  similar  conditions  would  have  an 
efficiency  from  75  to  85  per  cent. 


Maintenance.— hike  all  other  forms  of  road 
construction,  if  the  concrete  road  is  to  give 
proper  service,  it  must  have  proper  main- 
tenance. Just  what  it  will  be  necessary  to  do 
to  maintain  properly  a  concrete  road  cannot 
now  be  entirely  foreseen  owing  to  the  limited 
experience  with  this  form  of  construction. 

Most  uneven  places  in  concrete  roads  are 
started  by  the  formation  of  a  crack,  the  edges 
of  which  will  become  broken  down  under 
traffic.  That  a  crack  forms  shows  that  there 
has  been  .movement  of  the  concrete,  and  doubt- 
less the  cause  resulting  in  the  cracks  still  exist. 
If  the  cracks  should  become  filled  with  in- 
compressible material  either  by  pouring  in  a 
thin  grout  or  gradually  filled  with  dust  and 
grit  from  the  road,  there  is  e\-ery  likelihood 
that  the  crack  will  extend  under  subsequent 
movement  of  the  concrete  slab. 

It  is  believed  that  it  is  important  to  leave 
■  the  concrete  surface  free  to  move,  as  it  shows 
by  the  appearance  of  cracks  that  it  is  neces- 
sary for  it  to  do.  Therefore,  as  soon  as  cracks 
are  formed,  and  a  sharp  lookout  should  be 
kept  for  them,  they  should  be  cleaned  out  as 
thoroughly  as  possible  and  filled  immediately 
with  some  plastic  material,  such  as  an  asphalt 
pitch.  This  will  prevent  water  seeping  through 
the  cracks  and  also  offers  considerable  pro- 
tection to  the  edges,  especially  if  the  crevice  is 
flushed  with  a  slight  excess  of  the  pitch. 

In  the  maintenance  of  concrete  roads  all 
expansion  joints  should  be  kept  carefully  un- 
der observation,  and  as  soon  as  there  is  evi- 
dence that  the  plastic  material  has  been  worn 
aw-ay,  as  will  happen  during  hot  weather  when 
it  is  squeezed  out,  it  should  be  replaced  and 
the  cracks  not  allowed  to  become  filled  with 
hard  material.  The  effect  from  this  was  well 
illustrated  on  one  of  the  concrete  roads  out 
of  Detroit.  On  either  side  of  a  certain  joint 
for  a  number  of  expansion  joints  there  was 
even'  appearance  that  nearly  all  of  the  filler 
was  gone  and  the  joints  had  become  entirely 
filled  with  dust  and  no  longer  acted  as  ex- 
pansion joints,  the  result  being  that  the  joint 
in  question  was  called  upon  to  take  an  undue 
amount  of  expansion.  The  asphalt  felt  with 
which  this  joint  was  filled  had  been  squeezed 
out,  on  the  dav  in  question,  much  the  same  as 
paste  would  be  squeezed  out  of  a  tube,  and 
one  section  of  the  concrete  surface  had  been 
forced  an  inch  above  the  level  of  the  adjoining 
block. 

The  most  seasonable  time  to  fill  the  expan- 
sion joints  would  be  late  in  the  fall  before  bad 
weather  sets  in,  when  the  pavement  is  at  a  low 
temperature  and  the  joints  extended.  They 
should  then  be  cleaned  thoroughly  and  filled 
full  of  the  pitch.  During  the  summer  doubt- 
less most  of  this  pitch  will  be  .squeezed  out 
and  lost,  so  that  the  joints  should  receive  late 
in  the  fall  yearly  attention. 

The  shoulders  must  be  kept  flush  with  the 
edge  of  the  concrete,  and  wherever  possible 
the  shoulders  had  better  be  of  macadam  or 
gravel,  at  least  for  a  narrow  strip  against  the 
edge  of  the  concrete.  Special  care  should  be 
taken  to  see  that  the  drainage  of  the  road  is 
kept  in  perfect  condition  at  all  times. 

If  a  depression  is  caused  by  wearing  away 
of  the  material  at  some  point  in  the  road 
wherever  the  cement  or  mortar  was  deficient, 
it  will  be  necessary  to  replace  this  portion  of 
the  work,  which  can  be  done  only  by  cutting 
away  with  chisels,  usually  for  the  entire 
thickness  of  the  pavement,  and  refilling  with 
new  concrete.  The  sides  of  the  holes  to  be 
refilled  should  be  as  nearly  vertical  as  pos- 
sible, and  carefully  cleaned  with  an  acid  wash, 
rinsed,  thin  neat  paste  applied  and  immediately 
filled  with  the  new  concrete,  mixed  as  nearly 
as  possible  of  similar  materials  as  the  old  con- 
crete. Under  no  condition  should  an  attempt 
be  made  to  mend  the  surface  of  a  concrete 
road  with  other  than  concrete.  After  a  patch 
as  described  has  been  made,  it  is  possible  there 
will  be  formed  a  fine  crack  around  the  edge 
of  the  patch  as  the  concrete  sets.  If  this  is 
noticed  it  should  be  filled  with  pitch. 

There  is  every  reason  to  expect  with  well 
constructed  concrete  roads,  from  the  expe- 
rience already  gained  with  them,  that  the 
maintenance,  at  the  most,  can  be  done  at  small 
expense,  but  this  little  must  be  done,  for  there 
is  no  such  thing  as  a  permanent  road. 
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The  Top-Soil   Method   of  Road   Con- 
struction. 

Within  the  last  five  years  the  top-soil  method 
of  road  construction  has  come  into  considera- 
ble use  in  the  state  of  Georgia.  The  idea  was 
derived  directly  from  the  sand-clay  type  of 
road,  and  extends  the  usefulness  of  that  origi- 
nal suggestion  to  a  large  area  of  clay-covered 
regions,  over  which  by  intelligent  search  nat- 
ural top  soils  of  proper  consistency,  with  the 
sand  and  clay  already  incorporated,  are  to  be 
found  in  great  abundance.  In  many  cases  the 
materials  used  in  top-soil  construction  are 
semi-gravels,  in  certain  sections  even  pure 
gravel ;  but  in  most  sections  they  are  natural 
sand-clay  mixtures  of  varying  degrees  of  fine- 
ness and  percentage  composition.  The  name 
was  taken  from  the  actual  top  soils  used  in 
Clarke  County,  Ga.,  when  the  experiments  and 
laboratory  examinations  were  begun  some  five 
years  ago'.  An  interesting  description  of  the 
methods  of  constructing  these  roads  was  given 
by  Charles  M.  Strahan,  professor  of  civil  en- 
gineering, University  of  Georgia,  in  a  paper 
presented  before  the  recent  American  Road 
Congress.     An  abstract  of  this  paper  follows : 

Shortly  after  the  adoption  of  the  top  soil 
surfacing  on  the  roads  of  Clarke  County  by 
W.  S.  Holman,  road  commissioner  and  super- 
intendent, the  writer  established  a  laboratory 
for  the  investigation  of  these  materials,  with  a 
view  to  forming  a  proper  judgment  of  the 
worth  and  suitability  of  the  materials  used. 
Necessarily  it  was  a  question  of  comparing  a 
laboratory  examination  and  analysis  with  the 
behavior  of  the  actual  materials  on  the  roads 
under  traffic  and  weather  conditions.  There 
could  be  no  standard  in  the  advance  of  such 
comparisons.  It  was  immediately  apparent  on 
the  roads  themselves  that  this  class  of  materi- 
als would  pack  rapidly,  form  a  hard  surface 
which  did  not  soften  in  wet  weather,  and 
which  resisted  the  wear  of  the  traffic  surpris- 
ingly well.  Doubts  of  the  efficiency  which 
•riginally  existed  in  the  writer's  mind  were 
gradually  dissolved  as  a  larger  mileage  was 
opened  to  traffic  and  winter  after  winter  failed 
to  soften  the  consolidated  surface.  Other 
counties  were  advised  of  our  experience  and 
adopted  our  method.  The  practical  worth  of 
top  soil  construction  is  now  established  on  80 
miles  of  road  in  Clarke  County  and  in  many 
sections  of  road  in  various  counties  of  the 
state. 

The  cost  sheet  shows  that  the  top  soil  sur- 
facing independent  of  grading  and  culverts, 
using  convict  labor,  has  cost  from  $400  to  $600 
per  mile.  They  show  further  that  the  main- 
tenance cost  per  mile  has  averaged  less  than 
$20  per  mile  per  annum,  and  that  the  automo- 
bile finds  them  free  from  the  mud  in  wet 
weather,  not  seriously  slippery,  nor  are  they 
torn  up  by  the  wheel  suction  of  the  automo- 
bile in  dry  weather.  The  cost  sheet  further 
shows  that  the  cost  of  the  Clarke  County  roads, 
including  drainage,  grading  and  bridges,  has 
averaged  $1,000  per  mile.  Other  counties  in 
the  state  have  equally  satisfactory  experience. 
The  above  practical  outcome  of  the  top  soil 
idea  is  the  writer's  warrant  for  the  further  ex- 
position of  methods  and  principles  involved. 

Top  soil  methods  are  concerned  with  the 
wearing  coat  or  surfacing  of  the  road.  Loca- 
tion, grading  and  drainage  precedes  their  use. 
Briefly  the  top  soil  procedure  consists  of  the 
following: 

1. — An  intelligent  selection  of  the  top  soil  to 
be  used. 

2. — The  application  of  the  top  soil  in  a  single 
layer,  at  least  10  ins.  thick  and  from  16  to  20 
ft.  wide  on  ordinary  roads. 

3. — The  consolidation  of  the  loose  bed  by  the 
action  of  the  construction  teams  and  traffic. 
During  this  process  the  road  machine  is  used 
frequently  to  keep  the  bed  in  shape  and  bring 
about  a  final  hardened  surface  with  a  crown 
of  %  in.  per  foot.  The  top  soiling  is  made  to 
follow  closely  the  grading  work.  It  is  carried 
boldly  over  the  surface  of  freshly  made  fills, 
without  waiting  for  settlement,  by  using  a  12 
to  14  in.  thickness.  The  normal  traffic  is  en- 
couraged to  use  the  top  soil  surface  immediate- 
ly. The  consolidation  proceeds  most  rapidly 
in   moderately   wet  weather.     The  packing  of 


the  new  bed  proceeds  so  promptly  that  except 
in  the  case  of  long  and  continued  rains,  no  se- 
rious mud  is  produced,  no  cutting  through  and 
miring.  Instead  the  top  soil  coat  arches  over 
even  soft  fills,  and  quickly  gives  a  strong  car- 
rying surface.  Only  last  winter  in  Clarke 
County  14  ins.  thickness  of  top  soil  on  a  new 
16  ft.  fill  of  rotten  micaceous  clay  was  used 
while  still  very  wet  from  a  two  weeks'  rain. 
The  traffic  began  immediately  to  use  the  top 
soil  surface  and  after  one  week  an  admirable 
wearing  coat  was  established  despite  the  water 
in  the  embankment  beneath,  and  the  continu- 
ance of  intermittent  rains.  Some  of  the 
heaviest  traffic  of  the  city  of  Athens  passed 
over  this  street  during  this  period.  The  prompt 
consolidation  into  a  usable  traffic  surface  and 
the  fact  that  the  traffic  is  not  diverted  from 
the  road  during  construction  are  two  of  the 
most  valuable  features  of  this  type  of  road 
building.  Ordinarily  the  process  of  establish- 
ing a  consolidated  surface  requires  from  one 
to  two  months'  attention  in  occasionally  pull- 
ing the  sides  back  into  shape  and  forming  the 
crown  as  the  material  packs  down.  This  at- 
tention is  usually  given  after  rains  and  while 
the  road  force  is  en  route  from  camp  to  the 
construction  work. 

4. — -The  top  soil  material  is  secured  by  pur- 
chase from  the  land  owner  after  laboratory 
examination  has  indicated  its  suitable  charac- 
ter. Usually  it  is  taken  from  the  cultivated 
field  where  the  farmer  has  been  mixing  the 
clay  and  sand,  where  the  rain  and  winds  have 
been  removing  the  lighter  and  more  friable  soil 
ingredients,  such  as  mica  and  extremely  fine 
sand,  and  where  the  clay  itself  has  been  ex- 
panded and  contracted  time  and  again,  and 
acted  upon  by  organic  acids  to  the  manifest 
improvement  of  Binding  and  water  resisting 
qualities.  Exhausted  soil  of  low  agricultural 
value  is  usually  chosen.  The  laboratory  ex- 
aminations and  other  construction  experience 
have  clearly  shown  the  superiority  of  these 
weathered  top  soils  over  the  artificial  mixtures 
of  sand  and  clay  which  have  been  tried  where 
the  haul  of  a  suitable  top  soil  was  too  great. 
The  sub-soil  clays  even  when  mixed  with  sand 
continue  to  show  a  spewing  action  under 
water  and  frost  for  several  years.  They 
gradually,  however,  settle  down  into  a  firm 
and  non  absorbent  surface.  There  are  thus 
advantages  both  of  quality  and  labor  saving  in 
the  use  of  natural  top  soil  over  the  artificial 
sand-clay  mixtures. 

The  theory  of  these  two  types  of  roads  is 
the  same  in  either  case.  It  may  be  stated 
thus : 

First — To  secure  an  intimate  mixture  of 
sand  and  clay  of  such  proportions  that  the 
clay  just  completely  fills  the  voids  in  the  sand, 
and  thus  gives  a  dense,  impervious  mass. 

Second — To  apply  a  wearing  coat  of  this 
material  of  sufficient  thickness  to  bear  the 
weight  of  traffic  without  cutting  through  into 
the  foundation,  and  to  withstand  the  losses 
from  wear,  wind  and  rain  for  a  reasonable 
period  of  years  w-ithout  the  necessity  of  re- 
newal. 

Third — To  effect  the  consolidation  quickly 
and  cheaply  for  the  formation  of  a  water  re- 
sisting surface,  crowned  to  remove  the  rain 
water  quickly  to  the  side  ditches. 

In  both  types,  the  most  important  factor  is 
the  composition  and  uniformity  of  the  mixture 
whether  secured  naturally  as  top  soil  or  made 
artificially  of  sand  and  clay,  incorporated  by 
disc  plow  and  harrow  in  the  dry  or  the  pud- 
dled state. 

It  was  a  realization  of  the  importance  of 
this  knowledge  that  led  the  University  of 
Georgia  to  establish  its  road  material  labora- 
torv  and  to  direct  the  studies  of  the  laboratory 
to  a  determination  of  the  relative  worth  of 
soils  and  low  grade  gravels  as  road  surfacing 
materials.  For  the  past  year  this  laborator>' 
has  been  in  charge  of  Professor  John  C. 
Koch.  .A..  M.  dc,  M.  A.  C.  E.,  who  together 
with  the  writer  has  worked  out  its  methods  of 
examination  and  bases  of  judgment  as  to  the 
worth  of  soil  samples. 

The  point  has  been  reached  where  serious 
mistake  in  the  selection  of  these  materials  can 
be  avoided.     The  laboratory  has  investigated 


not  only  the  Clarke  County  soils  but  has  care- 
fully collected  samples  from  many  places  on 
the  roads  of  a  large  number  of  counties,  where 
good  results  exist.  The  analysis  of  these 
samples  coupled  with  the  service  record  of  the 
roads  from  which  they  came  has  given  a  wide 
and  valuable  comparative  basis  of  judgment 
on  a  considerable  range  of  materials.  It  has 
enabled  the  laboratory  to  prepare  a  number  of 
standard  mi.xtures  and  assign  to  them  a  rela- 
tive rating  of  efficiency  and  by  comparison 
with  these  standards  a  large  number  of  re- 
ports have  been  made  on  soil  samples  sent  in 
from  the  road  officials  of  many  counties.  The 
university  performs  this  service  free  of  cost 
for  the  road  officials  of  Georgia.  Already  the 
body  of  experimental  data  in  the  laboratory  is 
large  and  valuable.  It  will  become  of  greater 
value  as  the  laboratory  results  continue  to  be 
confirmed  by  the  corresponding  road  his- 
tories. It  is  the  purpose  of  the  laboratory  to 
issue  shortly  a  bulletin  covering  in  sufficient 
detail  the  results  and  tentative  conclusions  it 
has  reached.  In  working  out  its  standards  the 
laboratory  has  adopted  the  following  methods 
of  examination :  I'he  dried  sample  is  reduced 
by  gentle  pulverization  and  rubbing  until  all  of 
the  clay  lumps  or  clods  are  free  from  any 
coarse  sand  and  gravel  nuclei.  From  a 
weighed  sample  the  coarse  salicious  material  is 
separated  by  a  No.  8  sieve.  The  residue  on 
this  sieve  is  regarded  in  the  same  light  as 
broken  stone  in  a  concrete  mixture,  while  the 
remainder  corresponds  to  the  cement  and 
sand  or  mortar  portion  of  a  concrete  mixture. 
The  latter  is  passed  through  a  nest  of  five 
sieves,  running  from  No.  20  to  100,  the  weights 
on  each  sieve  being  carefully  weighed.  Micro- 
scopic examination  of  the  contents  of  each 
sieve  is  made  for  the  detection  of  mica  or 
other  special  minerals.  Likewise  from  each 
sieve  residue  after  mi.xing  with  water  a  test 
cylinder  is  made  and  dried.  These  cylinders 
after  immersion  show  an  indication  by  their 
rapid  or  slow  disintegration  of  the  relative 
water  resisting  and  binding  values  of  the  sev- 
eral grades  of  material. 

From  another  weighed  sample  by  trituration 
with  water  and  gentle  pouring  off  a  fair  sep- 
aration of  the  clay  contents  and  lighter  ingre- 
dients from  the  sand  is  made.  The  clay  is  re- 
covered by  settlement  and  evaporation,  and 
test  cylinders  made  to  show  tenacity  and 
water  absorption  values.  The  total  sand  con- 
tent is  also  separated  by  sieves  Nos.  20.  40,  60. 
80  and  100,  and  percentages  determined. 

The  analysis  of  one  of  our  best  Clarke 
County  standards  is  as  follows : 

Sample  ].^0,  taken  Dec.  2,  1911:  analyzed  Jan 
.",  1912:  from  Clarke  County.  Georgia;  from 
Danielsville  Road,  3  miles  N.  E.  of  Athens. 

Sand- 
Above  No.  20  sieve 17.0?c 

Held  on  No.  -lO'fieve..  14.54* 

Held  on  No.  GO  sieve •15.0% 

Held  on  No.  SO  sieve 3.5% 

Held  on  No.  100  sieve 1.3% 

Below  No.  100  sieve i.7% 


Total    54.0% 

Clay  and  silt 46.0% 
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Mica  present — Small. 

Feldspar  present — Small. 

Road  History — Four  years:  admirable;  no  re- 
pairs; no  mud;  little  dust;  cannot  be  shaped  by 
road  machine. 

The  analysis  was  made  from  a  top  soil  sam- 
ple taken  from  a  stretch  of  road  which  has 
been  in  service  four  years  with  virtually  no 
repairs  at  that  particular  section.  During  the 
past  winter  after  three  weeks  of  rain  Profes- 
sor Koch  dug  up  a  block  of  this  surface,  meas- 
uring 20x26x6  ins.,  weighing  125  lbs.,  which 
was  handled  by  the  edges  in  transporting  it 
This  gives  some  idea  of  the  density  and  te- 
nacity of  the  consolidated  surface.  At  no 
time  during  the  past  very  severe  winter  has 
there  been  any  mud  on  this  stretch  of  road.  It 
is  so  hard  that  no  impression  can  be  made  on 
it  after  lon.g  rains  with  the  heaviest  m.ichines. 

Sumter  County,  Georgia,  has  a  deserved 
reputation  for  its  excellent  roads.  They  use  a 
natural  sand  clay  mixture  found  about  18  ins. 
below   the   sandy  soils   of   that   county.     The 


•Above   No.   fiO.   46.5%. 
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analysis  of  a  sample  taken   from  the  consoli- 
dated road  surface  is  as  follows ; 

Sample  No.  12-1,  received  Dec.  2.  1911;  analyzed 
Dec.  23,  1911;  from  Sumter  County,  Georgin,  tj 
miles  south  of  -Americus,  Americus  and  Albany 
Road. 

Sanii— 

Above   No.    20   sieve 3% 

Held  on  No.  40  sieve 10% 

Held  on  No.  60  sieve •30% 

Held  on  No.  SO  sieve 9% 

Held  on  No.  100  sieve 0.6% 

Below  No.  100  sieve 7.4% 

Total    60% 

Clay  and  silt 407o 

1007o 
♦Above  No.  SO,  43%. 
Mica  present — Small. 
Feldspar  present — Small. 

Road  Histors — Good;  waslies  in  heavy  rains; 
resurfaced  by  drags;    tine  bed. 

Sumter  County  finds  it  necessary  to  resur- 
face with  drags  their  improved  roads  after 
rains.  The  analysis  indicated  this  necessity  by 
the  tineness  of  the  sand  contents.  Other  tests 
sliow  that  the  binding  power  of  the  clay  is 
good,  but  owing  to  the  large  percentage  of 
fine  sand  the  presence  of  water  rapidly  disin- 
tegrates the  test  cylinders. 

Dougherty  County  of  this  state  also  has  e.\- 
cellent  top  soil  roads.  The  analysis  of  one  of 
these  follows : 

Sample    No.    217.    taken    from    Albany    &    Syl- 
vester Road,  November,  1911,  Dougherty  County, 
Georgia;   analyzed   December,    1911. 
Sand — 

Above    No.    20   sieve 10% 

Held  on  No.  40  sieve 12% 

Held  on  No.  60  sieve ♦22% 

Held  on  No.  80  sieve 3% 

Held  on  No.   100  sieve 2% 

Below  No.   100  sieve 5% 

Total    54.7% 

Clay  and  silt 4.1.3% 

100% 

Road  History — Two  years;  excellent  service; 
few  repairs;  no  mud;  hard  surface. 

The  history  of  this  special  piece  of  road  is 
admirable.  All  tlie  contributory  tests  in  ihe 
laboratory  agree  in  giving  this  sample  a  high 
rating.  It  has  been  chosen  as  one  of  tlie  stand- 
ards by  which  to  compare  other  samples  sub- 
mitted for  analysis  from  that  section. 

A  study  of  the  many  analyses  on  our  books 
enables  us  to  formulate  a  tentative  rule  as  to 
what  constitutes  a  desirable  top  soil  for  sur- 
facing.    That  tentative  rule  is  as  follows: 

1. — The  gravel  (all  above  No.  8  sieve)  must 
be  largely  of  quartz  or  at  least  hard  enough  to 
resist  crushing  by  traffic. 

A  number  of  feldspathic  gravels  have  been 
encountered.  These  pulverize  so  quickly  that 
the  road  becomes  both  dusty  and  muddy.  Cer- 
tain pebbles  of  mi.xed  minerals  are  sometimes 
found  apparently  good,  but  upon  testing  with 
a  hammer  are  friable  and  laminated,  and 
hence  of  poor  quality. 

2. — The  total  percentage  of  sand  should  not 
fall  below  50,  and  the  percentage  of  sand 
coarser  than  No.  60  sieve  should  be  at  least 
35  and  preferably  40  per  cent.  The  tests 
clearly  indicate  that  all  sand  material  below 
No.  60  sieve  serves  no  good  purpose,  so  far  as 
giving  body  to  the  road.  It  seems  to  be  too 
lifie  for  the  clay  binder  to  take  proper  hold 
upon  it,  and  water  not  only  weakens  the  bond 
of  clay  but  produces  a  quicksand  effect  under 
the  puddling  action  of  the  traffic.  Mi.xtures 
with  large  amounts  of  sand  below  No.  60  in- 
variably soften  under  heavy  rains  and  are 
washed  more  or  less  badly. 

3. — The  laboratory  makes  careful  examina- 
tion of  test  cylinders  made  from  the  original 
sample  and  from  the  separate  parts.  Alter 
immersion  in  water  the  time  these  cylinders 
stand  up  with  sharp  outlines  and  the  time  of 
complete  disintegration  are  noted.  We  are  not 
as  yet  ready  to  give  a  definite  rule  as  to  the 
significance  of  this  test  until  a  larger  number 
have  been  made.  The  relative  lime  resistance 
to  immersion  in  water  does,  however,  aid  ma- 
terially the  operator's  judgment  of  the  sample, 
when  taken  in  conjunction  with  other  data  of 
the  examination. 

Many  side  lights  are  thrown  upon  the  exact 
worth  of  the  top  soil  sample  by  the  micro- 
scopic inspection  of  the  original  samples  and 
the  separated  parts.  The  presence  of  mica  is 
particularly  significant  as  an  adverse  factor  in 

♦Above  No.  60,  44%. 


most  cases,  although  there  are  several  notable 
roads  in  Clarke  County  where  the  bad  effect 
of  some  mica  in  the  top  soil  is  entirely  over- 
come by  the  excellent  binding  value  of  the 
clay.  Certain  samples  are  recalled  where  the 
residue  below  No.  100  sieve  was  found  to  be 
mainly  fine  sand,  though  apparently  it  looked 
like  red  clay.  The  unimproved  roads  of  that 
county  are  known  to  be  well  nigh  bottomless 
with  liquid  mud  in  winter.  The  quicksand 
effect  explains  the  deep  mud. 

Enough  has  been  said  to  give  an  idea  of  our 
laboratory  methods.  They  are  based  on  a 
careful  physical  analysis  of  the  sample,  which 
analysis  is  compared  with  our  standard  sam- 
ples that  were  taken  from  definite  points  on 
existing  roads,  whose  behavior  and  durability 
under  traffic  in  all  weathers  have  been  thor- 
oughly known  for  at  least  two  years — in  many 
cases  for  four  vears. 


Notes  on  Road  and  Street  Work. 

(ST.\FF  .ARTICIX.) 

Breaking  Ul>  Hard  Ground  With  Dynamite. 
— .\lthough  road  contractors  have  commonly 
used  dynamite  for  blasting  rocky  cuts  in  road 
work,  the  use  of  high  explosives  for  moving 
gravel,  clay  or  old  road  beds  is  a  recent  inno- 
vation. At  a  demonstration  given  recently  by 
the  Du  Pont  Powder  Co.  to  the  Park  Depart- 
ment of  Los  Angeles  to  show  the  value  of 
dynamite  blasting  in  hard  ground,  .'Jo  holes 
w'lere  bored  to  a  depth  of  (i  ft.  (to  grade), 
spaced  4  ft.  apart  and  each  loaded  with  two 
cartridges.  .-Xs  a  result  of  the  blast  the  dirt 
was  loosened  to  grade,  making  further  plow- 
ing unnecessary.  The  ground  was  so  hard 
that  they  had  been  using  six  mules  to  a  plow 
and  at  each  plowing  were  leosening  only  about 
8  ins.  of  dirt.  Low  grade  dynamites  are  best 
for  this  work,  as  the-  have  the  slow,  heaving 
effect  that  is  most  advantageous  in  dirt  work. 

Convict  Labor  in  Alberta.  Canada. — During 
the  past  summer  two  gangs  of  convicts  from 
the  provincial  jail  at  Lethbridge  were  em- 
ployed on  the  highways  in  the  province  of  .-M- 
berta.  Each  camp  consisted  of  from  8  men  to 
111  men.  the  organization  being  live  teamsters, 
three  scraper  holders  or  general  laborers,  and 
one  cook.  Each  camp  was  in  charge  of  one 
guard,  w-ho  acted  as  foreman.  The  convicts 
were  paid  at  the  rate  of  .">0  cts.  per  day  and 
were  allowed  to  buy  all  the  tobacco  they 
wished  from  this  money.  This  kxjpt  them  from 
begging  tobacco  from  passcrsby  and  also  gave 
them  some  money  to  send  to  those  dependent 
upon  them.  No  attempts  were  ever  made  to 
escai:?e  from  the  grading  camps.  The  effect  on 
the  discipline  in  the  prison  also  was  marked, 
as  the  prisoners  considered  it  a  privilege  to  get 
out  on  the  road  work,  and  only  those  whose 
behavior  was  good  were  sent  to  the  grading 
camps.  Each  camp  graded  25  miles  of  high- 
way this  summer.  It  is  exoected  to  continue 
the  work  ne.xt  season  with  four  or  five  camp-s, 
and  to  grade  on  main  trunk  lines  all  over  the 
province.  Mr.  J.  H.  Rivers,  warden  of  the 
provincial  jail,  to  whom  we  are  indebted  for 
the  information  in  this  note,  states  that  on  the 
whole  they  are  well  pleased  with  their  experi- 
ment in  this  line. 

Expansion  and  Contraction  of  Concrete 
Pavements. — Measurements  arc  being  taken  by 
the  National  Bureau  of  Standards  on  several 
sections  of  the  concrete  paved  roads  of  Wayne 
County,  IMichigan,  to  determine  the  expansion 
or  contraction  that  may  occur  in  the  concrete, 
both  with  the  setting  and  hardening  of  the  cem- 
ent and  that  due  to  seasoniible  temperature 
changes.  It  is  anticipated  that  the  economical 
length  of  slab  sections  and  the  proper  design 
can  be  determined  from  these  measurements. 
It  has  been  suggested  that  concrete  in  harden- 
ing contracts  somewhat,  and  although  it  ex- 
pands subsequently  when  exposed  to  a  rise  in 
temperature,  the  subsequent  expansion  is  never 
sufficient  to  equal  the  original  dimension  at  the 
time  of  layine.  If  this  is  true,  it  would  seem 
that  no  so  called  expansion  joint  would  be  re- 
quired, but  only  a  cut  or  division  of  the  slab 
whereit  may  open  up,  due  to  contraction.  The 
investigations  of  the  Bureau  of  Standards, 
which  were  only  started  recently,  are  being 
made  in  connection  with  its  general  investiga- 


tions of  the  properties  of  structural  material. 
.According  to  the  annual  report  of  the  Wayne 
County  Road  Commissioners,  from  which  this 
note  has  been  taken,  the  few  measurements 
made  on  the  roads  of  WayiTe  County  would  in- 
dicate that  the  volumetric  change  that  takes 
place  with  the  hardening  of  the  concrete  in  the 
present  type  of  roadway  is  very  slight.  It  will 
be  necessary  to  make  a  considerable  number  of 
measurements  on  various  types  of  concrete 
paved  roads  before  specific  recommendations 
can  be  made. 

Character  of  Rock  for  Bituminous  Construc- 
tion.— The  following  note  has  been  abstracted 
from  a  paper  on  "Gravel  and  Stone  Qualities, 
Tests  and  Selection,"  presented  at  the  .Ameri- 
can Road  Congress  by  Mr.  .\.  T.  Goldbeck, 
testing  engineer.  U.  S.  Office  of  Public  Roads. 
Bituminous  binders  afford  great  protection  to 
the  stone  used  in  bituminous  construction, 
when  the  road  is  properly  maintained  witli  a 
surface  paint  coat  of  bitumen.  The  surface 
mat  and  the  bituminous  binder  between  the 
stones  prevent  the  grinding  up  of  the  stone 
portion  of  the  wearing  surface  and  likewise 
reduce  the  effect  of  shock  or  impact  on  the 
rock  in  the  body  of  the  road.  It  seems  to  be  a 
fact  that  stone  which  is  so  low  in  hardness 
and  toughness  that  it  cannot  be  used  in  water- 
bound  macadam  may  be  used  with  perfect  suc- 
cess in  bituminous  work.  The  bituminous 
bind'.T  renders  it  possible  to  use  many  rocks, 
such  as  sandstones,  schists,  quartzites,'  marble, 
etc.,  which  do  not  bind  or  are  too  friable  for 
the  construction  of  waterbound  work.  .Al- 
though some  rocks  crush  up  into  fragments 
whose  sides  are  too  smooth  to  offer  a  perfect 
bond  for  the  bitumen,  it  is  proliably  true  that 
almost  any  rock  which  will  not  crush  up  too 
much  under  the  roller  is  suitable  for  use  with 
a  bituminous  binder. 

.Minimum  Requirements  for  Bridges.  Cul- 
verts and  Trestles. — The  California  Highway 
Commission  has  adopted  the  following  mini- 
mum requirements  for  all  new  bridges,  trestles 
and  culverts,  which  do  not  carry  street  rail- 
ways, built  for  the  state  highways:  (a)  .Air 
such  structures  are  to  he  designed  by  compe- 
tent engineers  and  the  plans,  specifications  and 
workmanship  be  subject  to  the  inspection  and 
approval  of  the  highway  engineer  of  the  De- 
partment of  Engineering,  (b)  The  width  of 
such  structures,  exclusive  of  sidewalks,  if  any, 
shall  be  not  less  than  21  ft.  in  the  clear,  (e) 
Concrete  bridges  shall  be  designed  to  sustain, 
in  addition  to  the  dead  load,  a  uniform  live 
load  of  loO  lbs.  per  square  foot  of  roadway 
and  the  floor  system  to  carry  a  20-ton  traction 
engine,  (d)  Steel  bridges  of  span  less  than 
1511  ft.  shall  be  designed  to  sustain,  in  addition 
to  the  dead  load,  a  uniform  live  load  of  100 
lbs.  per  square  foot  of  roadway  and  the  floor 
system  to  carry  a  15-tcn  road  roller ;  for  spans 
in  excess  of  1.50  ft.  a  uniform  live  load  of  85 
lbs.  per  square  foot  of  roadway,  the  floor  sys- 
tem to  carry  a  15-ton  road  roller,  as  in  the 
case  of  spans  of  less  than  15ii  ft.  (e)  Tres- 
tles shall  be  designed  to  sustain,  in  addition  to 
the  dead  load,  a  uniform  live  load  of  1.50  lbs. 
per  stiuare  foot  of  roadway,  and  the  floor  sys- 
tem to  carry  a  15-ton  road  roller. 

Roc  Mac  Construction  at  Toronto,  Ont. — 
During  UUl  a  L200-ft.  section  of  Yonge  St.,  at 
Toronto,  Ont.,  was  reconstructed  for  30  ft.  of 
its  width  with  broken  stone  and  the  prepara- 
tion "Roc  Mac."  The  method  of  construction, 
as  described  in  the  last  annual  report  of  the 
city  engineer,  was  as  follows:  The  surface  of 
the  old  macadam  was  first  swept  thoroughly  in 
order  to  remove  as  much  of  the  mud  as  possi- 
ble. Upon  this  prepared  base  a  paste  consist- 
ing of  a  mixture  of  limestone  dust  and  Roc 
Mac  solution  was  then  spread  to  a  depth  of 
about  IV-i  or  2  ins.  The  proportions  of  this 
mixture  were  %  cu.  yd.  of  dust  to  5  gals,  of 
the  solution.  Granite  crushed  to  about  a  2-in. 
size  was  then  evenly  spread  to  a  depth  of 
from  3  to  4  ins.  The  pavement  was  then 
rolled  until  the  paste  worked  through  the  stone 
from  the  bottrm  and  formed  a  slurry  on  top. 
.All  surnlus  slurry  was  alwavs  swept  forward 
to  the  head  of  the  work.  This  character  of 
work  depends  for  its  existence  largely  on  the 
care  w'ith  which  the  rolling  is  done,  it  being 
necessary  to  carry  on  the  rolling  constantly 
until  all  voids  are  absolutely  filled.    Yonge  St. 
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carries  perhaps  a  larger  volume  of  traffic  en- 
tering and  leaving  the  city  than  any  of  the 
other  main  entrances,  and  during  the  progress 
•of  the  work  described  above,  this  traffic  was 
not  interrupted  for  a  moment,  all  vehicles  be- 
ing allowed  to  drive  over  the  work  no  matter 
what  stage  it  was  in.  It  was  found  that  the 
roadway  when  completed,  although  roughly 
used,  had  a  very  hard,  compact  surface,  and 
for  the  few  months  subsequent  to  its  comple- 
tion it  has  carried  all  traffic  without  receiving 
any  apparent  impression  other  than  that 
shown  in  the  thin  film  of  mud  covering  it  in 
wet  weather.  The  cost  of  the  work  was  about 
78  cts.  per  square  yard. 


Some    Causes   of   Failure   in   the   Con- 
struction of  Road  Surfaces  with 
Bituminous     Materials. 

A  resume  of  typical  current  practice  in  the 
construction  of  bituminous  surfaces  and  bi- 
tuminous pavements,  and  a  review  of  some  of 
the  causes  of  failure  of  the  different  tvpes, 
were  given  by  Prof.  Arthur  H.  Blanchard'in  a 
paper  presented  on  Oct.  4  before  the  American 
Road  Congress  at  Atlantic  City.  In  his  paper, 
which  is  given  in  abstract  below.  Prof. 
El.inchard  used  the  following  definition  to  ex- 
plain the  various  methods  of  using  bituminous 
materials  referred  to  in  his  paper : 

Bituminous  surfaces  are  those  consisting  of 
superficial  coats  of  bituminous  materials  witli 
or  without  the  addition  of  stone  or  slag  chips, 
■gravel,  sand  or  materials  of  a  similar  charac- 
ter. 

Bituminous  macadam  pavements  are  those 
consisting  of  broken  stone  and  bituminous  ma- 
terials incorporated  together  by  penetration 
methods. 

Bituminous  gravel  pavements  are  those  con- 
sisting of  gravel  and  bituminous  materials  in- 
corporated together  by  penetration  methods. 

Bituminous  concrete  pavements  are  those 
liaving  a  wearing  surface  composed  of  stone, 
gravel,  sand.  etc..  or  combinations  thereof,  and 
bituminous  materials  incorporated  together  by 
mixing  methods. 

Bituminous  surfaces  are  usually  constructed 
on  macadam  or  gravel  roads,  or  on  bituminous 
pavements  or  cement  concrete  pavements.  A 
notable  innovation  is  the  use  of  bituminous 
surfaces  on  brick  and  wood  block  pavements. 
In  the  case  of  roads,  the  mode  of  procedure  is 
to  thoroughly  clean  the  surface  by  sweeping 
with  hand  brooms  or  horse  sweepers  or  com- 
bination of  these  methods.  The  bituminous 
material,  which  is  generally  heated,  is  applied 
to  the  surface  with  the  aid  of  pouring  cans, 
hose  attached  to  gravity  tanks,  hand  drawn 
gravity  distributors,  horse  drawn  or  power 
driven  gravity  distributors  and  pressure  dis- 
tributors. After  a  varying  interval,  some  kind 
of  mineral  coating  is  generally  applied  to  cov- 
er the  bituminous  material. 

The  causes  of  failure  of  bituminous  sur- 
faces are  numerous.  They  ma}-  be  considered 
from  the  standpoint  of  the  condition  and  char- 
acter of  the  original  surface,  the  material  used, 
the  method  of  construction  or  local  conditions. 
The  failure  of  bituminous  surfaces  from 
the  standpoint  of  the  character  of  the  original 
surface  is  many  times  due  to  failure  on  the 
part  of  those  in  charge  to  place  the  surface  in 
satisfactory  condition  before  the  application  of 
the  bituminous  material.  Many  cases  are 
noted  where  bituminous  materials  are  applied 
over  a  surface  in  which  are  found  many  pot 
holes  and  ruts,  or  which  is  dirty  due  either  to 
accumulated  dust  and  dirt  or  to  the  original 
method  of  construction.  With  certain  kinds 
of  materials  a  damp  condition  of  the  surface 
has  resulted  in  failure. 

From  the  standpoint  of  the  physical  and 
chemical  properties  of  the  material,  many  in- 
stances may  be  cited  in  which  failure  is  due  to 
materials  not  having  the  proper  characteristics 
for  the  conditions  under  which  they  are  em- 
ployed. .'Xs  an  example  might  be  cited  the  case 
of  a  prominent  thoroughfare  in  one  of  our 
large  cities  w-hich  is  subjected  to  motor  bus 
traffic  and  a  lar.ge  amount  of  motor  car  and 
horse  drawn  vehicle  traffic.  This  road  is  con- 
structed of  gravel  upon  which  has  been  ap- 
plied an  asphaltic  oil  and  gravel  top  dressing. 


The  surface  at  the  present  time  in  many  sec- 
tions is  full  of  ruts  caused  by  the  traffic  push- 
ing the  material  from  side  to  side.  Again  the 
large  percentage  of  volatile  constituents  con- 
tained in  certain  asphaltic  oils  has  rendered 
surfaces  constructed  with  them  unsatisfactory 
because  of  the  long  period  required  for  these 
surfaces  to  "set  up"  so  that  the  bituminous 
material  will  not  track  or  the  carpet  thus 
formed  will  not  creep  and  form  waves  and 
humps.  In  certain  cases  the  use  of  light  oils 
on  tar  or  asphalt  surfaces  has  softened  the 
original  liituminous  surface  to  such  an  extent 
as  to  render  the  road  or  pavement  unsatisfac- 
tory for  use. 

From  the  standpoint  of  construction  we  find 
failures  due  both  to  the  use  of  too  small  an 
amount  of  the  bituminous  material  and  an  ex- 
cess of  material.  Improper  application,  result- 
ing in  uneven  distribution,  is  accountable  for 
many  failures  of  bituminous  surfaces,  while  in 
other  cases  a  lack  of  sufficient  covering  of 
stone  chips  or  material  of  a  similar  character 
has  rendered  the  surface  sticky,  mushy,  some- 
times in  the  first  season,  but  sometimes  not  un- 
til the  second  summer. 

There  are  numerous  instances  where  bi- 
tuminous surfaces  have  been  adopted  under 
conditions  which  call  for  the  construction  of 
bituminous  concrete  pavements  or  even  some 
type  of  block  pavements.  A  mat  type  of  con- 
struction, which  has  been  employed  to  a  con- 
siderable e.xtent,  has  proved  inefficacious  in 
cases  where  horse  drawn  vehicle  traffic  has 
been  more  than  a  certain  amount  in  combina- 
tion with  a  motor  car  traffic  which  in  amount 
was  not  sufficient  to  satisfactorily  iron  out  the 
calk  holes  caused  by  the  horse  drawn  vehicle 
traffic.  There  are  cases  where  esthetics  should 
govern  the  selection  of  the  type  of  surface, 
and  generally  in  such  cases  the  black  or  brown 
surface  resulting  from  the  use  of  bituminous 
material  does  not  harmonize  well  with  the  en- 
vironments. 

Bituminous  macadam  and  bituminous  gravel 
pavements  are  of  many  types,  one  of  the  pri- 
mary differences  in  construction  being  the  use 
of  one  or  two  applications  of  the  bituminous 
material.  The  efficacy  of  many  of  the  types 
depends  upon  the  combinations  of  sizes  of 
broken  stone  or  gravel  and  the  combinations 
of  bituminous  materials  used  when  two  appli- 
cations are  employed.  Variations  in  types  also 
exist,  dependent  upon  the  manner  in  which  the 
different  courses  may  be  filled  and  the  treat- 
ment of  the  filled  course  prior  to  the  applica- 
tion of  the  bituminous  material.  The  one  ap- 
plication iiTethod  is  very  similar  in  its  simplest 
form  to  the  construction  of  a  bituminous  sur- 
face except  that  the  bituminous  material  is 
applied  upon  a  much  more  open  surface.  In 
the  case  of  the  two  application  method  in  cer- 
tain instances  an  attempt  is  made  to  build  up  a 
two  course  pavement,  while  in  others  the  sec- 
ond application  is  in  reality  used  as  a  seal  coat. 

Unfortunately  many  are  the  instances  where 
improper  bituminous  materials  have  been  em- 
ployed. In  some  cases  the  materials  were  sat- 
isfactory in  themselves  but  were  used  improp- 
erly. Many  engineers  having  charge  of  bi- 
tuminous work  do  not  appreciate  the  cold  fact 
that  different  types  of  bituminous  materials 
have  entirely  different  physical  properties  and 
require  entirely  different  treatment  in  use,  al- 
though they  may  have  been  purchased  under 
one  and  the  same  specification  covering  chem- 
ical and  physical  properties.  In  some  cases 
entirely  unjustifiable  combinations  of  mate- 
rials are  employed.  For  instance,  one  case  is 
in  mind  where  an  asphalt  of  excellent  charac- 
teristics was  used  for  the  first  application, 
while  for  the  second  application  an  asphaltic 
oil  having  decidedly  solvent  and  fluxing  prop- 
erties was  employed.  Overheating  of  the  ma- 
terial has  likewise  proved  the  cause  of  many 
failures,  as  thus  the  properties  of  the  ni;iterials 
are  sometimes  changed  and  in  many  cases  the 
materials  are  ruined. 

Under  the  heading  construction  we  find  fail- 
ures due  to  the  uneven  distribution  resulting 
especially  from  the  improper  use  of  hand 
pouring  pots  and  hand  drawn  distributors  and 
also  in  many  cases  when  horse  drawn  or  pow- 
er driven  distributors  are  employed.  Many 
unsatisfactory     bituminous     macadam     pave- 


ments result  from  the  use  of  the  wrong  sizes 
of  broken  stone.  One  instance  will  be  cited 
where  a  hard  broken  stone  ranging  from  2 
to  3V4  ins.  was  used  for  the  wearing  surface. 
.After  rolling,  IV2  gals,  of  bituminous  material 
was  applied  and  the  road  finished  with  a 
layer  of  chips.  The  rapid  formation  of  fine 
cracks  due  to  the  rocking  movement  of  the 
individual  stones  under  traffic,  finally  result- 
ing in  raveling  and  general  disintegration,  is 
of  common  occurrence.  Segregation  of  sizes 
of  stone  preventing  uniform  penetration  re- 
sults in  weak  spots  in  some  cases  and 
"fat"  spots  in  others.  In  certain  cases  after 
a  rain  the  construction  has  been  carried  on 
before  the  broken  stone  immediately  below 
the  surface  has  dried  out.  Many  of  the  causes 
attributed  to  the  failures  of  bituminous  sur- 
faces may  likewise  apply  to  bituminous  mac- 
adam and  bituminous  gravel  pavements. 

Bituminous  concrete  pavement  is  constructed 
usually  by  one  of  three  methods.  These  meth- 
ods, although  overlapping  to  a  certain  extent, 
may  be  described  as  follows  when  broken 
stone  is  used  as  an  integral  part  of  the  mineral 
aggregate : 

Type  \  consists  of  so-called  one  size  crush- 
er run  broken  stone  mixed  with  bituminous 
material.  It  should  not  be  considered  that 
the  designation,  "one  size  crusher  run  stone," 
means  an  aggregate  composed  of  broken  stone 
of  uniform  size.  This  term  as  used  here  re- 
fers to  the  product  obtained  at  a  crushing 
plant  which  passes  over  one  size  of  screen 
holes  and  through  the  next  larger  or  passes 
through  a  screen  of  one  size  of  holes  and  is 
retained  upon  a  screen  having  smaller  holes. 
It  is  evident  to  those  familiar  with  the  opera- 
tion of  crushers  that  the  product  thus  ob- 
tained does  not  usually  consist  of  stone  of 
uniform  size.  For  example,  broken  stone  com- 
mercially designated  as  "%  in.,"  used  in  the 
vicinity  of  New  York  City,  is  obtained  in 
some  cases  by  passing  over  ',2-in.  and  through 
lV4-in.  openings.  The  size  of  the  stone  varies 
from  1  in.  to  %  in.  It  is  self-evident  that 
this  variation  in  size  produces  a  more  stable 
pavement  than  if  the  aggregate  consisted  of 
broken  stone  of  uniform  size.  Type  A  has 
been  constructed  by  both  hand  mi.\ing  and 
machine  mixing  and  by  using  both  unheated 
and  heated  stone.  Many  kinds  of  bituminous 
materials  have  been  used,  while  in  some  cases 
one  kind  of  bituminous  material  has  been 
used  in  the  mix  and  another  kind  for  the 
seal  coat:  one  of  the  most  common  combina- 
tions being  the  use  of  tar  in  the  mix  and 
asphalt  for  the  seal  coat. 

Type  B  consists  of  one  size  crusher  run 
broken  stone  and  sand  or  other  fine  mineral 
matter  mi.xed  together  with  bituminous  mater- 
rial.  The  wearing  surface  of  this  mix  is 
sometimes  finished  by  rolling  in  fine  stone 
chips,  but  generally  a'  seal  coat  is  used,  to- 
gether with  fine  mineral  matter  for  a  top- 
dressing.  When  constructed  on  a  commer- 
cial scale  the  mineral  aggregate  is  always 
heated  and  mixed  in  a  specially  constructed 
machine.  Usually  the  same  grade  and  type  of 
bituminous  material  is  used  for  the  mi.x  and 
the  sea!  coat. 

Type  C  consists  of  a  wearing  course  com- 
posed of  a  graded  aggregate  of  broken,  stone 
and  sand  with  or  without  other  mineral  mat- 
ter, which  aggregate  is  mixed  after  being 
heated  with  a  bituminous  cement  in  a  specially 
designed  machine.  .-Vs  with  Type  B.  this  pave- 
ment is  finished  with  and  without  seal  coats 
of  bituminous  material.  The  Topeka  and  the 
Bitulithic  pavements  may  be  cited  as  examples 
of  Type  C. 

Consideration  will  now  he  given  to  c.iuses 
of  failure  of  some  bituminous  concrete  pave- 
ments. It  should  be  noted  that  the  percent.age 
of  failures  of  bituminous  concrete  pavements 
is  much  smaller  than  in  the  case  of  bituminous 
macadam  and  bituminous  gravel  pavements. 

Poor  and  unsuitable  materials  have  been 
accountable  for  certain  failures.  .Vttachment 
for  a  material  of  a  certain  type  has  led  to  a 
blind  adoption  of  any  material  belonging  to 
a  given  class.  For  instance,  in  one  case  com- 
ing under  the  writer's  observation,  crude  coal 
tar  from  one  gas  works  had  given  good  re- 
sults on  the  average.    Based  on  this  fact,  any 
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crude  coal  tar  was  finally  used,  although  those 
in  authority  had  had  an  object  lesson  in  a  fail- 
ure due  to  the  haphazard  purchase  of  crude 
coal  tar.  Experiments  in  Rhode  Island  and  in 
the  Borough  of  Queens  seem  to  have  demon- 
strated that  high  carbon  tar  of  a  certain  con- 
sistency is  not  as  satisfactory  or  advisable  for 
a  seal  coat  as  some  types  of  asphalts  when 
the  percentage  of  horse-drawn  vehicle  traffic 
is  large.  In  some  cases  an  apparent  cause  of 
failure  has  been  an  excess  of  flux  or  of  the 
volatile  constituents  in  asphalt  cements.  Pave- 
ments constructed  with  such  materials  many 
times  are  wavy,  due  to  the  movement  of  the 
surface  under  heavy  traffic.  Many  cases  are 
reported  where  materials  have  been  over- 
heated at  the  construction  site,  due  to  the  be- 
lief that  all  materials  may  be  and  even  should 
be  heated  to  the  same  temperature  before 
using  and  that  it  is  impossible  to  injure  bi- 
tuminous materials  by  heating  to  high  tem- 
peratures. 

During  construction  there  are  various  de- 
tails which  demand  careful  supervision.  Either 
too  large  broken  stone  or  stone  of  too  uni- 
form size  may  cause  a  failure.     Especially  is 


this  the  case  with  very  hard  and  tough  broken 
stone.  The  rocking  of  the  stone  causes  the 
formation  of  fine  cracks  which  eventually  lead 
to  disintegration.  Naturally  the  amount  and 
character  of  the  traffic  is  intimately  connected 
with  the  condition  of  the  pavement,  but  cases 
have  occurred  where  failure,  even  under  very 
light  traffic,  was  due  to  using  large  uniform 
size  broken  stone  for  the  mineral  aggregate 
of  mix.  Poor  combinations  of  sizes  of  broken 
stone  and  sand  have  resulted  in  segregation 
during  mixing,  transportation  or  spreading, 
resuhing  in  a  pavement  of  varying  density 
and  stability.  Overheating  of  the  mineral  ag- 
gregate has  caused  burning  of  the  bituminous 
material  in  some  instances  or  the  formation 
of  a  thin  film  of  bituminous  material  over  the 
broken  stone  which  is  not  of  sufficient  amount 
to  bind  the  adjacent  stones  together.  The 
use  of  a  wet  aggregate  will  usually  result  in 
a  poor  mix,  with  consequent  unsatisfactory  re- 
sults. In  many  instances  the  seal  coat  has 
been  applied  ununiformly.  The  result  is 
either  uneconomical,  due  to  the  necessity  of  a 
second  application  before  75  per  cent  of  the 
surface  requires  treatment,  or  the  disintegra- 


tion of  the  pavement  wherever  bare  spots  oc- 
cur in  pavements  where  a  coarse  aggregate 
was  used  and  where  there  is  considerable 
horse-drawn  vehicle  traffic.  Although  of 
minor  import  today,  some  failures  have 
been  caused  by  using  with  unheated  stone  bi- 
tuminous cements  which  will  not  adhere  satis- 
factorily or  which  only  mix  with  great  diffi- 
culty under  such  conditions. 

Many  failures  are  due  in  both  the  case  of 
bituminous  macadam  and  bituminous  concrete 
pavements  to  poor  foundations.  Sufficient  at- 
tention has  not  been  paid  to  this  important 
part  of  the  pavement. 

Many  of  the  above  causes  of  failure  would 
be  eliminated  if  engineers  would  devote  more 
time  to  a  consideration  of  the  physical  and 
chemical  properties  of  the  materials  which  they 
employ.  Records  should  be  at  hand  covering 
this  data  and  details  of  the  success  or  failure 
of  every  road  noted.  If  a  bituminous  material 
laboratory  is  not  connected  with  the  depart- 
ment it  should  not  lie  either  expensive  or  diffi- 
cult to  secure  certified  analyses  made  by  rep- 
utable  chemical   engineers. 
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Methods  and  Cost  of  Constructing  an 
Earth  Dam,  With  Upstream  Con- 
crete Paving  and   Core  Wall, 
for  McAlester,  Okla., 
Water  Works. 

Contributed    by   J.    W.    Holman,    Assistant    City 
Engineer. 

An  earth  dam  recently  completed  for  the 
City  of  McAlester,  Oklahoma,  has  two  dis- 
tinct features  which  are  rather  unusual ;  name- 
ly, the  placing  of  the  core  wall  on  the  up- 
stream toe  of  the  slope  and  using  it  as  a  wall 
to  prevent  leakage  and  also  as  a  retaining 
wall  to  keep  the  concrete-paved  slope  in  place, 
and,  the  enclosing  of  the  valves  on  the  dis- 
charge line  in  a  hollow  reinforced  concrete 
tower  which  permits  of  easy  access  to  them. 
.\  topographical  sketch  plan  of  the  dam  site, 
the  dam,  and  the  contractor's  plant  is  shown 
in  Fig.  1. 

phnensions. — The  dam  is  480  ft.  long,  20  ft. 
wide  on  top,  and  approximately  55  ft.  high  in 
the  center.  The  slope  on  the  down-stream 
side  is  2  ft.  horizontally  to  1  ft.  vertically,  and 
on  the  upstream  side  is  3  ft.  horizontally  to 
1  ft.  vertically.  The  upstream  side  is  paved 
with  6  ins.  of  concrete.  A  longitudinal  section 
through  the  dam  is  shown  in  Fig.  2. 

A  16-in.  cast  iron  pipe,  324  ft.  long,  extend- 
ing through  the  dam,  furnishes  a  method  of 
draining,  or  supplying  water  to  the  pumps 
which  will  later  be  installed  on  the  lower  side 
of  the  dam  to  pump  water  for  the  city's  re- 
quirements. A  spillway  100  ft.  wide  and  4  ft. 
deep,  remote  from  the  dam,  will  take  care 
of  the  surplus  water. 

Earthwork. — The  valley  between  the  con- 
verging points  of  two  hills,  where  the  dam 
is  located,  is  about  100  ft.  wide  at  the  bottom, 
through  which  riins  Parker  Creek,  a  wet 
weather  stream  with  a  channel  about  30  ft. 
wide  and  5  ft.  deep.  The  valley  is  covered 
with  scrub  oak  timber,  and  near  the  top,  with 
large  boulders  of  sand  stone.  An  outcropping 
of  rock  in  the  channel  of  the  stream,  a  short 
distance  below  the  dam  site,  caused  a  pool 
of  water  3  ft.  deep  by  3.50  ft.  long  to  form. 
The  contractor  built  an  earthen  levee  across 
the  channel  about  40  ft.  above  the  upper  toe 
of  the  slope,  and  pumped  the  water,  to  be  later 
used  for  concrete,  with  a  small  gasoline  en- 
gine and  a  plunger  pump,  which  was  after- 
wards used  to  supply  water  for  the  mixer. 
The  bottom  of  the  creek  channel  contained 
several  feet  each  of  mud,  sand  and  gravel, 
and  at  about  10  ft.  below  the  bottom  a  strata 
of  blue  clay,  approximately  2  ft.  thick,  was 
uncovered,  under  which  shale  was  found,  as 
shown  in  Fig.  2.  The  trash,  logs,  leaves,  etc., 
were  removed  from  the  channel  of  the  creek, 


and  at  intervals  of  about  70  ft.,  three  muck 
ditches,  30  ft.  wide  and  extending  across  the 
bottom  width  of  the  valley,  were  excavated 
to  blue  clay.  Si.x  slip  teams  were  used  on  this 
part  of  the  work. 

CONSTRUCTION    METHODS. 

While  the  channel  was  being  prepared,  the 
remainder  of  the  area  to  be  covered  by  em- 


cavation  of  the  material  in   the  spillway  was 
completed. 

The  embankment  was  made  with  two  ele- 
vating graders,  one  Austin  and  one  Western, 
and  22  Strounds.  "little  red  wagons."  After 
an  elevation  of  610.00  was  reached,  three-ups 
were  used  and  the  number  of  wagons  was  cut 
to  17.  In  the  channel  a  Mormon  scraper  was 
used    to   keep   the   lifts   leveled   to   10  ins.   in 
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Fig.  1— Topographical  Sketch   Plan  of  Earth    Dam   Site  at   McAlester,  Okla.,   Shovy/ing   Lay- 
out of  Contractor's  Plant. 


banknrent  was  cleared  and  grubbed  of  all  tim- 
ber, rocks,  etc.,  and  a  borrow  pit  of  eight 
acres  was  cleared,  grubbed  and  stripped  of 
one  plowing  with  elevating  graders,  the  mate- 
rial being  used  for  runways,  etc.,  and  the  ex- 


loose  thickness,  and  where  necessary  the  ma- 
terial was  hand  tamped.  After  filling  the  chan- 
nel the  material  was  dumped  in  wind 
rows  longitudinally  with  the  dam,  and 
leveled     with     a     light     Western     road    grad- 
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er,  after  which  it  was  rolled  with  a 
wooden  roller,  made  by  the  contractor  as 
follows:  A  burr  oak  log,  4  ft.  in  diameter 
and  4  ft.  long,  was  fitted  with  st'cel  axles 
driven  in  each  end,  to  4x4-in.  oak  decking,  up- 


the  next  four  strips  of  slope  paving,  40  ft., 
were  laid.  The  mixer  was  then  moved  to 
the  fourth  position  where  the  remainder  of 
the  paving  was  laid.  The  successive  positions 
of  the  mixer  are  shown  in  Fig.  1. 


and  the  forms  for  the  first  section,  were  built. 
The    contractor    built    a    four-legged    wooden 
derrick,  similar  to  those  used  for  oil  drilling 
purposes,  at  the  southwest  corner  of  the  foun 
dation,   placing  near   the   top   a   6-in.   by  8-in. 
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Fig.    2 — Longitudinal     Section     Through       McAlester    Dam. 


on  which  a  wooden  box,  built  on  the  top,  was 
weighted  with  stone  sufficiently  to  give  a  com- 
pression of  125  lbs.  per  lin.  in.  of  roller  face. 
Four  horses  were  required  to  pull  it  from 
place  to  place.  When  the  material  became 
too  dry  and  hard  to  be  well  packed,  sprink- 
ling was  resorted  to,  the  sprinkler  being  an 
eleven-barrel  water  tank,  fitted  with  a  2-in. 
pipe  T  on  the  rear  end,  which  was  bored  full 
of  -Wi-in.  holes.  On  several  occasions  the 
contractor  was  held  up  by  rainy  weather  for 
a  week  or  ten  days.  Elevations  were  taken 
before  and  after,  but  no  appreciable  settlement 
could  be  detected.  Runway  No.  1  was  used 
up  to  an  elevation  of  622.00;  No.  2  up  to  an 
elevation  of  642.00,  and  No.  3  for  the  material 
from  borrow  pit  No.  2  for  the  remainder. 
See  Fig.  1. 

At  a  low  place  in  the  ridge,  9,000  ft.  east 
of  the  dam,  a  spillway  was  excavated,  700  ft. 
long,  100  ft.  wide  and  3  ft.  de«p  in  the  center, 
running  to  grade  at  each  end.  A  concrete  lin- 
ing was  designed  for  the  first  100  ft.,  but 
owing  to  the  nature  of  the  material  taken 
from  the  spillway  it  was  decided  to  be  un- 
necessary and  was  abandoned. 

Concrete. — Concrete  was  of  the  proportion 
of  1  part  cement  to  2  parts  sand  to  4  parts 
broken  stone.  A  No.  2  D  Gates  gyratory 
crusher  W'as  installed  on  the  lower  west  side 
of  the  dam,  where  there  was  an  abundance  of 
hard  sandstone  boulders,  and  the  stone  for  the 
retaining  wall  and  paved  slope  was  here  quar- 
ried. Arkansas  River  washed  sand  and  Ada 
(Oklahoma)  Portland  cement  were  the  other 
two  ingredients  of  the  concrete.  Forms  were 
built  only  above  the  surface,  and  a  wearing 
coat  1  in.  thick  and  composed  of  1  part  cement 
to  2  parts  sand  was  put  on  top  of  the  retaining 
wall  and  the  paved  slope.  The  sand  and  cem- 
ent for  all  concrete,  and  the  stone  for  the 
tower,  which  was  crushed  limestone,  was 
hauled  from  McAlester,  a  distance  of  about 
5%  miles.  With  the  mixer  (a  %-cu.  yd. 
Foote)  in  the  first  position,  a  trench  30  ins. 
wide  was  excavated  parallel  to  the  channel  of 
the  creek  to  an  average  depth  of  3%  ft.,  in 
which  a  number  of  small  pedestals  about  6  ins. 
high  were  made.  On  these  the  16-in.  pipe  was 
laid,  calked  with  oakum  and  leaded.  The  con- 
tractor then  filled  this  trench  with  concrete 
to  G  ins.  above  the  top  of  the  pipe,  the  con- 
crete being  deposited  with  wheel  barrows. 
The  large  section  of  the  retainuig  wall,  see 
Fig.  3,  was  also  poured  from  the  same  posi- 
tion of  the  mixer.  It  was  then  moved  to  the 
second  position,  from  which  the  small  re- 
taining wall  on  the  west  side,  and  the  first 
three  strips  of  slope  paving,  26.5  ft.,  were 
poured. 

The  concrete  for  the  retaining  wall  on  the 
east  side  was  mixed  by  hand,  the  material 
having  been  wheeled  from  the  west  side.  The 
valve  tower  was  then  built,  after  which  the 
mixer  was  moved  to  the  third  position,  where 


In  depositing  the  concrete  in  these  strips 
a  small  two-wheeled  tilting  cart  was  used  on 
runways  built  horizontally  on  the  upper  side 
of  each  strip.  The  paving  was  laid  in  blocks 
10  ft.  square,  with  the  horizontal  joint  con- 
tinuous and  the  vertical  joint  broken.  The 
forms  used  were  1  in.  beveled  to  %  in.  by  6 
ins.  and  the  interstices  from  which  these  forms 
were  taken  were  filled  with  Sarco  Rubber  as- 
phalt, as  shown  in  Fig.  3. 

A  series  of  anchor  walls  were  built  on  the 
under  side  of  the  slope  paving  to  prevent  the 
strip  from  crawling  down  hill  by  expansion 
and  contraction.  These  walls,  12  ins.  wide, 
30  ins.  deep,  and  extending  to  within  50  ft. 
of  each  end,  were  placed  under  the  top  edge 
of  each  third  strip.  They  were  poured  simul- 
taneously with   the  strip. 

Stone  for  the  concrete  mixed  at  the  first 
three  positions  of  the  mixer  hauled  with  wag- 
ons, and  for  the  fourth  position  an  incline 
railway  was  built  on  the  lower  toe  of  the 
slope,  over  which  a  1-yd.  car  was  hoisted  and 
lowered. 

Valve  Tower. — For  the  foundation,  a  square 
pit  was  excavated  to  shale,  and  filled  with 
concrete  to  an  elevation  of  588.67,  about  17  ft. 
To  insure  a  more  perfect  bond  between  the 
foundation    and    the    tower    proper,    the    four 


boom  16  ft.  long,  which  was  pulled  back  and 
forth  with  tail  lines.  With  this  boom  he 
hoisted  the  material,  fittings,  etc.,  for  the 
tower.  The  tower  is  shown  in  plan  and  sec- 
tion in  Fig.  4. 

The  tower  proper  is  59  ft.  high  and  of  cir- 
cular shape.  The  innercross  section  at  the 
base  and  up  to  an  elevation  of  602.00  is  made 
of  two  half  circles,  5  ft.  in  diameter,  separated 
by  18-in.  tangents,  giving  it  an  oblong  effect. 
At  the  top  the  tangents  have  been  eliminated, 
and  the  inner  diameter  is  3  ft.  The  walls  are 
18  ins.  thick  from  the  bottom  up  to  an  eleva- 
tion of  602.00,  and  taper  to  9  ins.  at  the  top. 
(Plan  shows  tangents  carried  to  the  top,  but 
this  was  changed  during  construction.) 

To  gain  entrance  to  the  valves,  etc.,  a 
wrought  iron  ladder  was  constructed  on  the 
outside  and  the  inside  of  the  tower,  the  steps 
or  rounds  of  which  consisted  of  %xlx6-in, 
wrought  iron,  the  leads  of  %xlx%  in.  being 
riveted  together  in  the  shop  in  sections  of  10 
and  12  ft.  The  leads  were  bolted  to  the  sup- 
ports, which  were  set  in  the  concrete  as  the 
tower  was  built.  Each  support  extended  from 
6  ins.  outside  of  the  wall  to  4  ins.  inside  of 
the  wall,  and  held  both  the  outside  and  inside 
ladder. 

For  reinforcing  the  tower,  corrugated  bars 
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Fig.  3 — Detail   of   Retaining   Wall   and   Slope  Paving     at     Cross    Section  Shown   in    Fig.  2. 

outside  corners,  3.5  ft.  by  3.5  ft.,  were  stopped  %  in.  square,  were  set  vertically  3  ins.  in  from 

at    an    elevation    of   587.50,    forming   a    raised  the  outside  of  the  wall,  and  spaced   lO'-i  ins. 

strip  1  ft.  wide,  extending  both  ways  through  center  to  center  at  the  top,  and  %-in.  square 

the  center,   upon  which  the  pipe,  valves,  etc.,  corrugated  bars  were  placed  horizontally  in  a 


546 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  20. 


CapScrew., 
Circular  Semen 


6-6 


circle,  and  spaced  4  ft.  center  to  center.  On 
top  of  the  tower  a  24x24-in.  manhole  was 
covered  with  a  piece  of  %-in.  boiler  iron, 
hinged  into  the  concrete. 

Forms  for  the  tower  were  built  in  sections 
as  follows:  One  of  13.3.3  ft.,  two  of  10  ft. 
each,  one  of  9  ft.,  one  of  8  ft.  and  one  of 
8.5  ft.  The  radius  for  the  inner  and  outer 
forms  and  the  dimnnition  of  the  tangents 
were  calculated  for  4  ft.  in  elevation,  or  as 
often  as  necessary,  and  the  circles  were  laid 
off  to  actual  size  on  a  platform.  The  rib  or 
centering  was  made  of  three  thicknesses  of 
%x8-in.  boards,  sawed  to  the  proper  radius. 
On  these  ribs  %x2-in.  flooring  was  used  as 
lagging.  A  carpenter  was  employed  to  saw 
and  construct  the  centers,  and  the  lagging  was 
nailed  on  by  common  labor.  The  section  was 
then  hoisted  into  place  with  the  derrick,  and 
plummcd  and  trued  into  line,  and  after  being 
strutted  and  braced  until  solid,  the  outside 
form  was  hoisted  and  set  in  place  in  like  man- 
ner. A  double  strand  of  No.  9  galvanized 
wire  was  used  to  tie  the  outside  form  to  the 
inside,  a  tie  being  placed  for  each  16  sq.  ft. 
of  surface.  As  a  reinforcement  of  the  outer 
rib,  a  %-in.  messenger  cable  was  wound 
around  the  structure. 

Concrete  in  batches  of  about  3  cu.  ft.  was 
dumped  on  a  temporary  platform  built  on  top 
of  each  section,  and  then  shoveled  into  place, 
each  section  being  allowed  one  week  to  set 
before  the  next  section  was  poured.  A  prep- 
aration of  very  finely  powdered  stone,  made 
by  the  Oklahoma  Portland  Cement  Co.,  was 
mi.\ed  with  the  concrete  as  a  waterproofing 
to  prevent  seepage  or  sweating  on  the  inside. 
The  contract  was  let  for  a  lump  sum  for 
the  whole  dam  complete,  but  was  later  sub- 
divided. S.  P.  Bennett  &  Son  constructed  the 
embankment  and  excavated  for  the  spillway, 
for  which  they  received  $27,386.23.  Mr.  J. 
W.  Rooks  of  Mc.Mester,  Okla.,  did  the  exca- 
vating for  the  retaining  wall,  and  the  con- 
crete work  on  the  dam,  for  wdiich  he  received 
$12,015.63,  and  for  the  tower  the  sum  of  $2,- 
700.     The  quantities  were  as  follows : 

Embankment,  eu.  yds 82,600 

Spillway,    cu.    yds 3,100 

Concrete  In  dam,  cu.  yds 1,370 

Excavation  for  retaining  wall,  cu.  yds 320 

Tower  concrete,   cu.    yds 95 

Tower  excavation,   cu.  yds 45 

Rubber  asphalt,  tons 17 

The  plans  and  specifications  were  prepared 
under  the  direction  of  W.  P.  Halliday,  City 
Engineer,  who  also  exercised  general  super- 
vision over  the  work,  while  the  writer,  assist- 
ed by  two  inspectors,  had  charge  of  the  work. 

COST. 

The  cost  of  building  the  dam,  compiled 
from  force  records,  etc.,  which  were  made  up 
during  the  construction  of  the  dam,  is  given 
herewith.  The  contractors  contend  that  the 
cost  here  given  is  about  10  per  cent  too  low, 
and  that  probably  is  true. 

Bennett  Contract. 

Excavation  for  spillway,  3,100  cu.  yds. 

Feed  $120.00 

Labor 264.00 

Interest,   depreciation  and  repairs 30.50 

Total    for   spillway $414.50 

Per  ou.  yd.  of  excavation 13.4  cts. 

Clearing  and  stripping  Borrow  pits;  clear- 
ing 9  acres : 

Feed       *  S""" 

Labor     262.50 

Repairs,    etc ■     24.80 

Total  for  clearing $377.30 

Cost   per  acre 41.92 

Stripping  9  acres  6  ins.  deep,  total  7,260 
cu.  vds. : 

Feed  $240.00 

Labor    525.00 

Repairs,   etc °°"0 

Total  for  stripping $823.00 

Cost  per  cu.  yd 11-3  cts. 

Preparing  dam  foundation,  2.1  acres ;  clear- 
ing: 

Feed    »  JfJO 

Labor   31.50 

Repairs,  etc 4.ti0 

Total  for  clearing $  54.10 

Cost  per  acre 2o.80 
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Grubbing,  stripping,  etc. : 

Feed    $    620.00 

Labor    1,515.00 

Kepairs,    etc 64.10 

Total  for  grubbing  and  stripping $2,199.10 

Cost  per  acre 1,047.00 
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Fig.  1. 

Embankment,  excavating,  hauling  and  plow- 
ing 82.600  cu.  yds. ;  average  haul,  1,000  ft. 
Embankment   rolled   as   heretofore   described: 

Peed    %  9,600.00 

Labor    S, 910.00 

Repairs,  etc 1. 108.00 

Total    cost    embankment $19,618.00 

Cost   per   cu.    yd 23. S  cts. 

Actual  cost  of  Bennett  contract $23,486 

Rooks'  Contract. 
Excavation : 

Retaining    wall,    cu.    yds 320 

Tower,    cu.    yds 45 

Total  excavation,  cu.  yds 365 

Cost    of    excavation $400 

Cost    per    cu.    yd $1.09 

Concrete,   1,465  cu.   yds. : 

Stone   at  mixer $1,678.00 

Sand    at    mixer 2,299.50 

Cement    2,442.00 

Mixing  and  placing  concrete 1,025.00 

Total  cost  of  concrete $7,444.50 

Average   cost   of  concrete $5.07    per  cu.    yd. 

Miscellaneous    items : 

Asphalt    %  765.00 

Dressing  slope   320.00 

Power  pumping  30.00 

Repairs,   etc 665.00 

Lumber    250.00 

Moving  from  and  to  McAlester 200.00 

Total    for    miscellaneous $2,230,00 

Total  of  Rooks  contract $10,074.50 

Total  of  Bennett  contract 23,486.00 

Actual   total   cost $33,560.50 

ABSTRACT      OF      SPECIFICATIONS — EARTHEN      DAM. 

Clearing  and  Grubbing. — The  entire  surface 
covered  by  the  earthen  embankment  and  spill- 
way shall  be  cleared  of  all  trees,  brush  and 
shrubs,  and  all  these  shall  be  grubbed  out  not 
less  than  2  feet  below  the  surface  of  the  ground 
and  In  a  manner  satisfactory  to  the  engineer. 
All  rock  shall  be  removed  to  such  depth  as  the 
engineer  may  direct  and  deposited  at  a  place 
designated  by  him. 

Stripping. — The  area  to  be  covered  by  the  em- 
bankment shall  be  stripped  by  plowing  and 
scraping,  to  a  depth  of  6  ins,,  and  the  soil,  when 
suitable,  stacked  at  some  convenient  point  below 
the  dam,  to  be  later  used  as  directed  by  the  en- 
gineer. 


Dam  Embankment.— The  first  step  In  building 
the  dam  embankment  will  be  to  thoroughhly  fill 
all  holes  made  by  stump  grubbing,  rock  blast- 
ing, etc.,  with  puddled  clay,  well  wetted,  mixed 
and  tamped  into  place,  up  to  the  level  of  the 
stripped  surface.  And  by  the  removal  of  all 
loose  material,  rock,  etc.,  found  in  the  water 
courses  of  the  creek,  down  to  an  aeeptable  hard 
clay  or  rock  foundation,  and  within  such  limits 
beyond  the  extreme  lines  of  the  embankment 
as  the  engineei'  may  direct;  and  by  filling  said 
water  courses  with  suitable  material,  satisfac- 
tory to  the  engineer,  in  layers  not  to  exceed 
10  ins.,  solidly  compacted  by  tamping  up  to  the 
level  of  the  stripped  surface. 

After  the  stump  holes  have  been  puddled  full, 
the  embankment  propel"  shall  be  begun  by  plow- 
ing up  the  stripped  surface  in  furrows  6  ins. 
deep,  spaced  not  more  than  24  ins.  Upon  tho 
surface  thus  plowed  shall  be  placed  earth  taken 
from  the  valley  and  hillsides  as  directed  by  the 
engineer,  and  not  nearer  than  100  ft.  from  the 
toe  of  the  slope  of  the  dam,  in  a  first  horizontal 
layer  not  to  exceed  9  ins.  in  loose  thickness. 
This  shall  be  thoroughly  wetted  and  rolled  with 
a  grooved  roller  (approved  by  the  engineer) 
capable  of  giving  a  compression  of  125  lbs.  per 
lin.  in.  of  i  oiler  face. 

The  earthy  materials  used  in  the  construction 
of  the  embankment  shall  be  free  from  roots, 
sticks  and  stones  of  size  that  might  be  injurious 
to  the  structure,  and  shall  in  every  detail  be 
subject  to  the  approval  or  the  rejection  of  the 
engineer,  A  suffleient  quantity  of  the  surface 
earth  from  the  borrow  pits  shall  be  deposited 
at  such  places  as  the  engineer  may  direct  for 
the  purpose  of  top-dressing  the  top  of  the  dam 
and  the  outer  and   inner  slopes. 


A  Discussion  of  the  Vagaries  of  Pres- 
ent    Specifications     Governing     the 
Purchase  of  Lime  for  Water  Puri- 
fication— Recommended  Clauses. 

Lime  for  use  in  the  treatment  of  drinking 
water  is  valuable  in  proportion  to  its  percent- 
age of  water  soluble  calcium  oxide.  More- 
over its  value  is  diminished  disproportionately 
by  the  presence  of  inert  materials  natural  to 
the  stone,  namel.v,  magnesia,  alumina,  and 
silica,  and  also  by  unburnt  stone,  although  for 
other  purposes  these  materials  may  be  nearly 
harmless  if  not  positively  beneticiaL  Some  of 
the  vagaries  of  present-day  specifications  gov- 
erning the  purchase  of  lime  for  use  in  water 
puritication  plants  were  discussed  by  Mr.  W. 
F.  JVIonfort,  of  St.  Louis,  Mo.,  in  a  recent 
paper  before  the  Central  States  Water  Works 
Association,  The  matter  here  given  is  from 
Mr,   Mon fort's  paper. 

Hydrated  lime  has  been  used  by  numerous 
railroad  and  commercial  softening  plants  and 
in  som.e  smaller  cities,  but  its  relatively  high 
cost,  the  difficulty  of  feeding  it  in  a  large 
way.  and  the  abundance  of  dust  liberated  in 
handling  it  have  limited  its  application.  In 
most  of  the  larger  plants  quick  lime  is  used. 
The  present  discussion  relates  to  the  vagaries 
of  specifications  for  the  purchase  of  this  latter 
material. 

A  contract  based  solely  upon  the  percentage 
of  lime  in  deliveries  is  unjust  to  the  purchaser, 
in  that  he  pays  at  contract  rate  for  calcium 
o.xide,  however  much  stone  and  other  impuri- 
ties are  contained.  The  vendor  sells  whatever 
he  happens  to  have;  the  purchaser  receives 
what  he  must,  without  recourse  for  expense 
of  unloading,  crushing,  storing  and  using  a 
considerable  proportion  of  inert  material, 
which  clogs  slaking  tanks,  involves  waste  of 
power  in  stirring,  and  necessitates  more  fre- 
(|uent  cleaning  of  tanks.  That  this  expense  is 
not  inconsiderable  is  evident  from  the  follow- 
ing illustration.  Between  cleanings  2"):!  tons 
of  lime  averaging  00  per  cent  were  slaked  at 
times  last  year  at  St.  Louis  when  half  the 
lime  used  was  low  in  inert  matter,  against  an 
.-iveragc  of  171  to  175  tons  of  8:)  per  cent  liine 
during  the  remainder  of  the  year.  The  ac- 
cumulation of  pieces  of  core  and  rubbish  from 
105  tons  of  lime  caused  stoppage  of  a  10-HP. 
motor.  The  cost  of  cleaning  a  tank  and  start- 
ing a  new  one  is  approximately  5  cts.  per  ton 
greater  with  an  83  per  cent  lime  than  with  a 


HO  per  cent,  not  counting  the  waste  of  power 
in  stirring.  It  is  obvious  that  some  system 
of  penalizing  for  impurities  should  be  en- 
forced. 

The  impossibility  of  procuring  a  commercial 
lime  containing  100  per  cent  water  soluble  cal- 
cium oxide  influences  most  purchasers  to  write 
specifications  upon  the  basis  of  a  lower  guar- 
anteed content.  In  some  cases  this  has  re- 
sulted in  confusion  in  adjustment  of  purchase 
price  for  better  and  poorer  limes,  with  purely 
nominal  and  misleading  bonus  and  penalty 
clauses. 

If  the  vendor  is  to  receive  full  payment  for 
pure  lime  delivered,  with  neither  bonus  nor 
penalty,  the  increment  is  of  course  found  by 
the  general  formula  100  guaranteed  per  cent 
equals  percent  of  contract  price  to  be  added 
or  subtracted  for  each  1  per  cent  variation 
from  the  guarantee. 

INCRKMEXT    FOR    V.ARIOf.S    GUARANTEED 

PKUCEN'TAGES   WITIIOi:T    BONUS   OR 

PENALTY, 

Increment. 

. .  2.00  per  cent  of  contract  price 
..  1.666  per  cent  of  contract  price 
..  1.42S  per  cent  of  contract  price 

. . .  1.25    per  cent  of  contract  price 

, . .  1.176  per  cent  of  contract  i)rice 
. .  1.111  per  cent  of  contract  price 

, . .  1.052  per  cent  of  contract  price 
..  1.00    per  cent  of  contract  price 


Guarantee. 

50  per  cent  . 

CO  per  cent  . 

70  per  cent  . 

30  per  cent  . 

85  per  cent  . 

90  per  cent  . 

95  per  cent  . 

100  per  cent  . 

Considering  a  contract  based  upon  a  guar- 
antee of  90  per  cent  CaO,  any  bonus  or  pen- 
alty paid  or  exacted  must  be  by  an  increment 
greater  than  1.11  per  cent  of  the  contract 
price;  so  that,  for  example,  a  nominal  bonus 
and  penalty  of  plus  or  minus  1.5  per  cent  of 
contract  price  is  equivalent  to  an  actual  pen- 
alty or  bonus  of  1.5  less  1.11,  or  0.39  per  cent 
of  the  contract  price  for  each  1  per  cent  var- 
iation from  Oil.  A  nominal  bonus  of  V-j  per 
cent  would  be  an  actual  penalty  on  any  basis  of 
percentage  guarantee;  a  nominal  penalty  of  1 
per  cent  of  contract  price  for  each  1  per  cent 
deviation  in  percentage  of  lime  delivered  be- 
low that  guaranteed  would  be  an  actual  bonus 
on  any  basis  of  guarantee  other  than  100  per 
cent  CaO. 

In  considering  the  fairness  of  specifications 
for  lime  it  is  expedient  to  calculate  the  pur- 
chase price  per  ton  as  delivered,  and  the  cost 


Percent  9SZ 


per  ton  of  pure  lime  to  the  user,  as  represent- 
ing the  working  of  the  contract  from  the 
viewpoint  of  vendor  and  purcliaser  respec- 
tively. By  way  of  illustration  there  follows 
an    analysis    of   some   contracts    proposed   or 
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operative     in     connection     with     waterworks 
plants. 

TABLE  I.— DATA  ON  VARIOUS  CONTRACTS. 

A  B  C  E  F 

Contract    price       $4.23  $4.23  $4.70  $4.23  $3,925 

%  %■  %  %  % 

Guarantee               90-95  90  100  90  85 

Nominal  bonus        0.5  1.11  ...  1.5  l.| 

Nominal  penalty     1.0  1.11  1.0  1.5  1.6 

Purchase  Price. 

A  B  C  E  F 

Delivery  100%  $4.33  $4,699  $4.70  $4.6So  $4. SOS 

9.'-,           4.23  4.46  4.46  4.547  4.013 

90           4.23  4.23  4.23  4.23  4.219 

85          4.018  3.995  3.995  3.914  3.925 

SO           3.81  3.76  3.76  3.59  3.62 

75           3. .59  3.52  3.52  3.278  3.336 

70          3.38  3.29  3.29  2.96  3.042 

65           3.17  3.05  3.05  2.644  2.747 

60           2.96  2.82  2.S2  2.333  2.453 

Cost  Per  Ton  CaO. 

Delivery  100%-    $4.33  $4,695  $4.70  $4,865  $4,808 

95           4.452  4.70  4.70  4.7S6  4.751 

90           4.70  4.70  4.70  4.70  4.683 

83           4.727  4.70  4.70  4.604  4.618 

80           4.759  4.70  4.70  4.449  4.526 

75           4.794  4.70  4.70  4.370  4.449 

70           4.83  4.70  4.70  4.23  4.345 

65           4. 88  4.70  4.70  4.061  4.22C 

60           4.93  4.70  4.70  3.88  4.088 
Per    Cent    of   Contract    Price    to    Give    Purchase 
Price. 

%           %  %■  %  %  % 

Delivery    100  102.5  111.1  100  115  122.5 

95  100  110  95  107.5  115 

90  100  100  90  100  107.5 

85         95  94.44  85  92.5  100 

go         90  88.88  80  So  92.5 

75         85  83.33  75  77.5  85 

70         SO  77.77  70  70  77.5 

65         75  72.22  65  62.5  70 

60         70  66.66  60  55  62.5 

Contract  A  is  unjust  to  the  seller,  in  that 
the  contract  price  obtains  for  any  lime  deliv- 
ered which  falls  within  the  limits  of  90  to  95 
per  cent.  The  framers  of  these  specifications 
intended  to  be  kind  in  this  clause;  but  the 
guarantee  is  actually  raised  to  95  for  good 
lime,  and  lowered  to  90  for  bad,  with  no  dis- 
crimination in  what  is  really  the  highest  range 
of  commercial  limes. 

The  increment  of  0.5  per  cent  above  95  is  a 
bonus  only  in  name,  as  has  been  shown ;  the 
vendor  receives  a  trifle  more  for  a  96  per  cent 
than  for  a  95  per  cent  lime;  but  the 
increment  is  0.61  per  cent  less  than  the 
normal  increment  for  a  90  per  cent  basis 
(1.111  per  cent),  and  therefore  an  actual  pen- 
alty is  placed  upon  deliveries  better  than  the 
guarantee.  The  deduction  of  1  per  cent  in- 
stead of  1.11  for  each  1  per  cent  below  the 
guarantee  leaves  an  actual  bonus  of  0.11  per 
cent  operative.  Stated  in  another  way,  an 
actual  penalty  is  put  upon  the  delivery  of 
good  lime  in  that,  instead  of  receiving  111.11 
per  cent  of  the  contract  price  for  100  per  cent 
lime,  as  under  a  contract  on  a  percentage  ba- 
sis, the  seller  is  paid  under  a  supposed  bonus 
clause  only  102.5  per  cent  of  contract  price, 
while  the  purchase  price  on  deliveries  of  90 
per  cent  or  less  is  always  10  per  cent  of  con- 
tract price  above  the  per  cent  CaO  delivered. 
From  the  standpoint  of  the  user,  the  cost 
of  pure  lime  is  $4.70  in  a  90  per  cent  delivery; 
$4,427  in  100  per  cent  delivery;  $8.46  in  a  10 
per  cent  delivery;  $44.63  in  a  1  per  cent  de- 
livery; whereas  unburnt  stone  at  a  purchase 
price  of  43  cts.  per  ton  would  afiford  a  ton  of 
pure  lime  at  an  infinite  cost. 

The  vendor  receives  no  bonus,  has  no  in- 
centive to  furnish  good  lime;  but,  since  this 
contract  imposes  no  penalty  for  poor  lime,  he 
has  every  reason  to  send  the  maximum  pro- 
portion of  unburnt  stone  which  will  he  accept- 
ed. The  purchaser  pays  more  for  poor  lirne  than 
for  good,  and  suffers  further  losses  entailed  by 
unloading,  crushing,  using  and  removing  from 
his  tanks  this  obstructing  material.  The  facts 
are  manifest  in  Table  I  and  Figs.  1  and  2. 

Contriicts  B  and  C.  though  differently  word- 
ed, yield  the  same  figures  for  cost  of  pure 
lime  and  for  purchase  price  without  bonus  and 
penalty,  and  give  normals  for  establishing  the 
value  of  increments  in  other  specifications. 

Contract  E  gives  a  bonus  and  exacts  a  pen- 
alty of  0.39  per  cent  of  the  contract  price  for 
each  1  per  cent  deviation  from  the  guarantee. 
The  vendor  therefore  receives  some  compen- 
sation for  care  and  labor  in  preparing  a  well 
burnt  lime:  the  purchaser  is  safeguarded  to 
some  extent  against  loss  in  refuse  material.  It 
is  probable  that  a  larger  increment  would  re- 
sult in  greater  economy  to  the  purchaser,  by 


securing  a  lime  of  higher  calcium  oxide  con- 
tent and  reducing  the  power  cost. 

Contract  F  is  now  operative  at  St.  ^"'S-  "J 
lieu  of  Contract  A,  which  was  m  efJect  last 
vear.  The  contract  price  ($3.92o  per  ton  for 
85  per  cent  lime)  is  the  average  of  two  let- 
tings  to  the  same  contractor.  The  increment 
1.5  per  cent  leaves  a  net  bonus  and  petialty 
of  0  324  per  cent  of  contract  price,  which  is 
again  too  small,  if  the  advantage  of  go?d  lime 
to  the  department  is  considered.  In  labie  ii 
comparison  is  made  of  cost  of  calcium  oxide 
and  of  purchase  price  for  contracts  A,  B  ana 
F,  throughout  the  range  of  percentages  in  de- 
liveries  for  June-August,   1912. 

T\BLE     II.— COMPARISON     OF     WORKINGS 
OF    CONTRACTS— 1912    DELIVERIES. 

,_ Per  Cent  Delivered — -, 

C--    ^       $|?0     $4|7     $4|9     $4^4     Z. 
I        toss     4:618       4.526       4.449       4.345 

Purchase  price —  .»  to  «■! '!« 

A       $4.23*  $4,018  $3.81  $3.59  $3.38 

B         4.23*     3.99  3.76  3.a2  3.29 

F         4  22       3.925*  3.62  3.34  3.04 


The  average  of  available  lime  for  eight 
summer  weeks  was  85  per  cent  on  1,950  gross 
tons  delivered,  or  1,572  tons  of  pure  calcium 
oxide  therein  contained.  Cost  per  ton  pure 
lime  and  purchase  price  fall  below  last  year  s 
figures  by  about  10  cts.  per  ton  for  this  par- 
ticular percentage.  . 

In  two  cities  a  form  of  contract  is  used 
which  gives  a  bonus  and  penalty  of  so  many 
cents  per  ton  for  each  1  per  cent  departure 
from  the  guarantee.  Whether  this  results  in 
payment  for  lime  on  a  percentage  basis,  in  a 
bonus  for  good  and  a  penalty  for  worse  lime, 
or  in  a  bonus  for  bad  lime  and  a  penalty  for 
better,  deoends  upon  the  contract  price,  since 
the  value  of  the  increment  with  respect  to 
the  contract  price  is  a  variable  quantity.  One 
current  contract  gives  a  bonus  of  7  cts.  per 
ton  for  each  1  per  cent  above,  and  dedticts 
the  same  amount  for  variations  below  the 
guarantee  (88  per  cent).  Older  specifications 
gave  a  bonus  and  penalty  similarly  of  14  cts. 
per  ton  on  the  same  guaranteed  percentage. 
Analyses  of  these  specifications  on  the  lines  of 
the  foregoing  discussion  gives  the  results  tabu- 
lated in  Table  III.  (The  normal  increment 
for  an  88  per  cent  lime  is  1,13636  per  cent 
of  contract  price.) 

TABLE  III.— COMPARISON  OF  INCREMENTS, 
BONUS   AND   PENALTY. 
Contract  price  assumed  at  various  values. 
Percentage   guaranteed   SS  per  cent. 
Nominal  Bonus. 
. — 14  cts.  per  ton — ^    , — 7  cts.  per  ton — > 
Contract  Bonus  and  Penalty.  Bonus  and  Penalty, 
price.        Increment.  Actual.  Increment.  Actual. 


$12.32 

i.isose?' 

5         

11.00 

1.153 

0.01636% 

10.00 

1.16S 

0.03164 

1.084% 

0.05236% 

9.00 

1.1866 

0.05024 

1.09 

0.04636 

8.00 

1.21 

0.07364 

1.105 

0.03136 

7.00 

1.24 

0.10304 

1.12 

0.01636 

6.20 

1.13548 

0.000878 

6.00 

1.28 

0.14364 

1.14 

0.00364 

o.OO 

1.336 

0.1996 

1.168 

0.03164 

4.00 

1.42 

0.2836 

1.2 

0.07364 

Under  the  first  specifications  (14  cts.  bonus 
and  penalty)  the  increment  is  too  small  be- 
tween $6  and  $7  per  ton,  the  probable  range  of 
prices  in  that  district,  with  extinction  of  bonus 
and  penalty  at  $12..32.  Under  the  second,  ex- 
tinction of  bonus  and  penalty  occurs  at  about 
$6.20  per  ton,  leaving  above  that  price  a  pen- 
alty on  better  deliveries,  and  a  bonus  for 
poorer  deliveries  than  are  called  for  by  the 
contract.  The  amount  of  bonus  is  too  small 
to  be  an  incentive  to  keep  the  quality  of  lime 
delivered  up  to  a  desirable  standard.  In  such 
case  dependence  must  be  placed  upon  some 
additional  clause  in  .specifications  as  a  basis 
for  rejection  of  unsuitable  material. 

The  common  practice  in  commercial  anal- 
ysis of  returning  as  available  the  total  calcium 
oxide  soluble  in  hydrochloric  acid  renders  it 
advisable  to  incorporate  in  the  specifications 
a  statement  of  the  method  of  sampling,  sam- 
ple reduction,  and  of  analysis.  The  scheme 
adopted  in  this  laboratory  follows  :  Lump  lime 
in  bulk  is  received  in  car  lots  and  crushed  to 
%  in.  or  less  upon  receipt.  By  means  of  a 
small  pivoted  chute  at  the  outlet  of  the  crush- 
er  small   portions   at   15-minute  intervals   are 
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collected  during  the  unloading  of  the  car,  mak- 
ing a  total  sample  of  about  50  lbs.  per  car. 
This  is  passed  through  a  second  crusher  that 
no  pieces  exceed  %  in.  in  greatest  dimension. 
A.  sample  reducing  machine  is  used  to  reduce 
the  50-lb.  samole  to  about  2  lbs.,  after  which 
the  entire  small  sample  is  pulverized  to  about 
60  mesh  in  a  Sturtevant  Pulverizer. 

In  the  laboratory  a  Buskett  mechanical  rif- 
fle reduces  the  2-lb.  sample  to  about  14  grams. 
.Approximately  7  grams  (8  c.  c.  m.)  of  pow- 
dered sample  is  accurately  weighed  in  a  weigh- 
ing tube,  and  emptied  directly  into  a  1-liter 
volumetric  flask  containing  70  grams  cane 
sugar  dissolved  in  about  800  c.  c.  cold  carbon 
dioxide  free  distilled  water.  Brisk  rotation  of 
the  flask  before  introducing  the  weighed  sam- 
ple prevents  caking.  Flasks  are  shaken  on  a 
Camp  machine  20  minutes,  and  allowed  to 
stand  over  night.  The  solution  is  shaken, 
made  un  to  the  mark,  mixed  thoroughly  and 
200  c.  c.  are  diluted  to  a  liter ;  100  c.  c.  of  this 
dilution  is  titrated  with  tenth  normal  hydro- 
chloric acid,  using  phonolptalcin.  The  meth- 
od is  a  modification  of  one  commonly  used  ia 
a  sugar  house  practice  (Croghan,  C.  A.,  1908, 

p.  768). 

Delivery  of  limes  containing  appreciable 
quantities' of  magnesia  may  be  guarded  against 
by  a  clause  in  specifications,  and  occasional 
analyses  made.  Limes  of  the  St.  Louis  dis- 
trict commonly  contain  less  than  1  per  cx:nt 
magnesia. 

Shippers  are  prone  to  consider  deterioration 
in  transit  as  working  a  hardship  to  them,  al- 
though the  lowered  percentage  of  calcium 
oxide  through  absorption  of  moisture  prior 
to  weighing  on  receipt  is  balanced  by  increase 
in  weight  of  car  contents.  The  protection  of 
the  bulk  of  the  carload  by  the  layer  of  finely 
divided  (air-slaked)  lime  has  been  long 
known.  Further  our  experiency;  of  this  sum- 
mer with  cars  of  well-burned  lime  covered 
with  naper  during  transit  indicates  that  serious 
deterioration  may  be  avoided.  Two  cars 
shipped  and  received  on  the  same  dates  showed 
the  advantage  of  "overburning"  in  the  mean- 
ing of  the  lime  trade.  One  (ordinary  run  of 
kiln)  containing  some  core,  and  covered _witb 
paper,  was  badly  air  slaked,  analyzing  76.7  per 
cent  calcium  oxide  soluble  in  sugar  solution 
The  other  (well-burned— slightly  overburned 
in  the  opinion  of  the  kiln  operator)  covered 
with  paper  in  transit,  ran  90.8  per  cent  calcium 
oxide.  Fourteen  cars  of  overburned  lime  in 
the  summer  months  averaged  88  per  cent.  The 
degree  of  overburning  was  below  that  which 
would  make  trouble  in  drawing  the  kiln ;  suffi- 
cient, however,  to  greatly  reduce  the  amount 
of  core.  The  product  slaked  well.  It  is  bet- 
ter described  as  well-burned  than  as  over- 
burned lime. 

Nevertheless,  in  our  latest  specifications  a 
clause  appears  making  an  allowance  from  April 
to  October  of  2  cts.  per  ton  for  each  24  hours' 
delay  in  unloading  after  a  lapse  of  48  hours 
from  receipt  on  our  tracks.  The  concession 
is  larger  than  is  equitable;  it  is.  however, 
rarely  operative. 

The  substance  of  this  paper  was  put  into 
the  hands  of  all  bidders  on  our  current  con- 
tracts. It  is  given  wider  circulation  in  the 
hope  of  directing  attention  of  both  writers  of 
specifications  and  bidders  to  some  essential 
facts  which  have  been  overlooked  in  purchas- 
ing lime  for  water  treatment. 

SUMMARY. 

Specifications  for  purchase  of  lime  should 
be  based  upon  a  single  percentage  guarantee. 

Bonus  and  penalty  clauses  introduced  to 
euard  against  loss  incident  to  impurities  should 
be  in  terms  of  percentage  of  contract  price. 

The  increment  should  be  sufficiently  large 
to  provide  an  actual  bonus  and  penalty  for 
variations  in  quality  of  lime  delivered,  and 
sho'ild  be  based  upon  the  source  and  quality 
of  lime  available. 

Instances  are  cited  illustrating  the  injustice 
of  specifications  drawn  without  analysis  of 
their  workings. 

Well-burned  lime  ("overburned"  of  the 
trade)  suffers  slight  deterioration  in  transit, 
especially  if  covered  *ith  paper. 

Methods  of  sampling  and  of  analysis  shouM 
be  described  in  specifications. 
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Some  Improvements  in  Devices  on  Fil- 
tration Plants. 
The  general  design  and  construction  of  fil- 
tration plants  has  now  reached  such  a  stable 
status  wherein  the  main  features  are  so  nearlv 
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Fig.  1 — Arrangement  of  Master  Automatic 
Chemical  Controller. 

standardized  that  there  is  comparatively  little 
disagreement  among  experts  on  the  main 
features  of  design.  Consequently,  of  late, 
much  attention  has  been  given  by  engineers 
and  manufacturers  to  increased  precisioti  and 
efficiency  of  certain  distinctive  features  of 
equipment,  such  as  effluent  controllers,  propor- 
tional chemical  feed  pumps  and  automatic 
chemical  controlling  devices.  Unquestionably 
the  advance  in  the  efficiency  of  mechanical  fil- 
tration plants  during  recent  years  has  been 
due,  in  part,  to  the  improvement  in  the  con- 
trolling devices.  The  construction  and  uses 
of  some  of  these  improved  devices  were  de- 
scribed by  Mr.  F.  B.  Leopold  of  the  Pitts- 
burgh Filter  Manufacturing  Co.,  of  Pittsburgh, 
Pa.,  in  a  .recent  paper  before  the  Central 
States  Water  Works  Association.  The  fol- 
lowing abstract  has  been  prepared  from  Mr. 
Leopold's  paper : 

One  of  the  principal  devices  used  in  a  filter 
plant  is,  of  course,  those  for  the  control  and 
feeding  of  the  coagulant  solutions,  as  in  their 
proper  control  is  invoh-ed  the  question  both  of 
eflnciency   and   economy. 

The  usual  method  has  been  the  construction 
of  tanks  for  mixing  the  solutions  used  and 
stored,  and  the  use  in  connection  therewith 
of  an  auxiliary  tank  of  small  dimensions  in 
which  is  maintained  a  constant  head  and  dis- 
charge arranged  from  this  constant  head  tank 
through  an  orifice  of  some  character,  either 
adjustable  as  to  size  of  opening  or  a  multi- 
plicity of  openings  of  various  sizes,  any  one 
of  which  may  be  brought  into  play.  In  this 
way  a  variation  in  the  amount  of  chemicals  is 
controlled,  as  the  character  of  the  water 
varies. 

These   devices  have  proven   fairly   satisfac- 


tory except  for  the  fact  that  the  variation  in 
the  amount  of  water  treated  is  ignored,  the 
result  of  which  is  that  the  operator  must  set 
the  orifice  to  discharge  the  amount  of  chem- 
ical required  for  the  maximum  capacity  of 
his  plant  or  run  chances  of  insufficient  treat- 
ment at  times. 

In  a  plant  of  small  capacity  this  is  of  course 
not  a  serious  matter,  resulting  in  a  slightly  in- 
creased cost  of  treatment  over  what  would  be 
actually  required.  The  larger  the  plant,  how- 
ever, the  more  serious  this  becomes,  in  that  it 
is  an  unnecessary  increase  in  operating  cost, 
especially  in  a  direct  pumping  plant  where  the 
pumpage  will  vary  largely  at  different  periods. 

Various  devices  have  been  tried  from  time 
to  time,  designed  to  feed  the  chemical  solu- 
tions in  direct  proportion  to  the  amount  of 
water  pumped,  but  it  remained  for  Mr.  George 
G.  Earl,  of  New  Orleans,  to  produce  the  one 
that  seems  fully  and  accurately  to  fulfill  this 
purpose.  The  principle  of  this  device  is.  when 
once  grasped,  exceedingly  simple  and  absolute- 
ly accurate,  responding  to  the  slightest  change 
in  pumpage  supply. 

It  consists  essentially  of  maintaining  a  head 
over  the  orifice  of  discharge  in  the  chemical 
tanks  exactly  proportional  to  a  head  main- 
tained over  an  orifice  in  the  discharge  of 
pumps  to  the  filter  plant  and  a  proportional 
instantaneous  variation  of  these  heads. 

The  device  is  illustrated  by  Fig.  1  and  con- 
sists of  first,  a  constricted  tliroat  placed  in  the 
supply  pipe  to  the  coagulating  basin  of  the 
filter  plant;  inserted  in  this  throat  are  a  pitot 
and  a  piezometer  tube.  These  tubes  lead  to  a 
device  called  a  master  controller,  which  con- 
sists of  two  tubes  of  such  size  and  depth  as  to 
allow  for  the  heads  of  water  to  be  carried  in 
them ;  in  No.  1  tube,  the  pitot  carries  water  to 
a  level  corresponding  to  the  static  and  veloc- 
ity head,  passing  through  the  restricted  throat 
in  the  main  supply  pipe. 

In  No.  2,  the  piezometer  carries  a  head  cor- 
responding to  the  static  head  only,  the  differ- 
ence in  the  levels  between  the  two  tubes 
therefore  corresponds  to  the  velocity  head  at 
the  throat  and  varies  with  the  quantity  passing 
the  throat;  a  third  tube.  No.  3,  is  placed  at  a 
higher  level,  but  in  line  with  the  other  two. 

Carried  on  a  bracket  held  at  the  top  be- 
tween the  two  tubes,  Nos.  1  and  2,  is  a  bal- 
anced bar  carried  on  hardened  knife  edges  and 
maintained  in  perfect  balance.  At  equal  dis- 
tances from  the  center  of  the  balance  bar  is 
suspended  by  rods  a  long  tubular  weight  of 
duplicate  areas,  but  unequal  weights ;  a  third 
weight  is  suspended  from  the  end  of  the  bar 
into  the  third  tube,  but  of  one  half  the  area. 

These  first  two  weights  extend  into  the  open 
tubes  to  a  point  below  the  lowest  static  head 
maintained.  It  is  obvious  therefore  that  be- 
ing in  balance,  with  the  same  height  of  water 
surrounding  them,  they  will  be  thrown  out  of 
balance  whenever  the  level  in  No.  1  tube  is 
higher  than  in  No.  2,  due  to  the  less  weight 
of  the  one  immersed  the  deepest  in  the  water, 
the  balance  bar  on  being  depressed  an  electric 
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tube.  An  enlarged  view  of  the  wiring  equip- 
ment at  the  top  of  tube  No.  3  is  shown  in  Fig. 
2.  It  is  evident,  therefore,  that  each  change  in 
the  level  between  tubes  Nos.  1  and  2,  caused 
by  variation  in  flow  through  the  throat  of  in- 
let, will  result  in  a  corresponding  change  in 
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Fig.   2 — Enlarged    View  of   Beam    Equipment 
at  Top  of  Tube  No.  3  of  Fig.  1. 

circuit  which  in  turn  operates  an  electric  valve, 
admitting  water  to  the  tube  surrounding  the 
third  weight  until  the  level  shall  \k  sufficient 
to  raise  the  bar  to  a  balance  and  break  the 
electric  contact,  stopping  the  flow  to  the  No.  3 
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Fig.  3 — Plans  and   Elevation  of   Lime   Feed 
Controller. 


level  in  No.  3.  Now  the  level  in  No.  3  tube  i.s 
transferred  to  the  chemical  orifice  feed  device, 
one  or  any  number  through  connecting  pipes. 

This  feeding  device  consists  of  the  orifice 
tank  proper  and  a  tube  corresponding  in  size 
and  depth  to  No.  3  tube  or  master  controller. 
.See  tube  .\  in  Figs.  3  and  5,  Between  this 
tube  and  the  orifice  tank  is  a  balance  bar  simi- 
lar to  that  heretofore  described,  and  suspended 
from  each  end  at  equal  distances  tubular 
weights  of  equal  area  and  weight,  being  there- 
fore in  balance  in  equal  heads  of  water. 

To  the  supply  to  the  orifice  solution  tubes  is 
attached  an  electrically  operated  feed  valve  ad- 
mitting the  solution  to  the  orifie  tank ;  noting 
now  that  the  No.  5  tank  is  connected  to  tube 
attached  to  orifice  tank,  Tube  .\  of  Figs.  3 
and  5.  and  the  heads  vary  simultaneously,  it  is 
evident  that  whenever  head  is  raised  in  No.  3 
tank  the  weights  on  solution  apparatus  are 
thrown  out  of  balance,  electric  contact  is  made 
and  an  increased  head  built  up  in  orifice  tank 
sufficient  to  brin.g  back  balance  and  break  con- 
tact and  operation  of  supply  valve. 

This  increased  head  increases  the  amount  of 
solution  supplied.  By  following  this  process 
throu.gh,  therefore,  we  find  an  automatic  in- 
crease in  solution  feed  witli  each  increase  in 
discharge  head  through  the  constricted  orifice 
on   supply  line  to   basin,   and   inversely   a  de- 
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crease  in  feed  with  decrease  in  head,  in  abso- 
lute and  controlled  accurate  proportions. 

The  results  of  this  is  a  more  accurate  treat- 
ment of  the  supply,  and  the  last  word  in 
economy  of  chemical  use;  these  apparatus, 
while  expensive  to  install,  will  pay  interest  on 
many  times  their  cost  when  the  saving  at- 
tained is  capitalized. 

A  second  device  that  is  now  recognized  as  a 
necessity   on   any   well   designed   plant   is   the 


plant  and  its  operation ;  any  neglect  at  any 
vital  point  or  tampering  with  results  will  show 
at  once  on  the  records.  The  gages  are  cov- 
ered with  a  neat  glass  case  fitted  with  locks, 
the  records  of  the  continuous  roll  type,  need- 


recognized  and  a  large  number  of  both  large 
and  small  plants  are  being  equipped  with  them. 
These  are  also  being  used  largely  on  hypo 
plants,  installed  independently  of  filter  plants, 
atid  where  a  little  carelessness  may  cause  so 
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Fig.   4 — Front    Elevation   of    Lime    Feed 
Controller  Shown    in   Fig.  3. 
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Fig.   6 — Front    Elevation    of   Alum   or    Hypo. 
Feed  Controller  Shown    in   Fig.  5. 


effluent  controller.  This  is  a  valve  or  device 
for  maintaining  a  uniformity  of  flow  through 
the  filter  bed  in  operation,  or  we  may  better 
say  to  prevent  an  excess  of  a  specific  rate. 

The  earlier  types  were  practically  an  orifice 
tank  with  a  constant  head  of  the  gravity  or 
open  type,  and  many  of  these  are  still  used. 
The  more  recent  types,  however,  are  known 
as  the  closed  type  and  may  be  operated  either 
with  a  free  discharge  or  submerged  as  may  be 
desired,  but  until  recently  were  designed  for  a 
certain  specified  rate  of  flow. 

The  necessity  of  variations  to  meet  condi- 
tions other  than  normal  has  long  been  recog- 
nized and  several  designs  have  been  perfected 
that  would  admit  of  adjustments  to  meet 
changed  conditions,  these  adjustments  being 
made,  however,  by  the  operator. 

The  principle  developed  by  Mr.  Earl  has 
made  possible  the  construction  of  an  automatic 
variable  rate  controller.  It  consists  of  indi- 
vidual controllers  on  each  filter,  which  in  turn 
are  controlled  from  a  master  controller,  simi- 
lar in  principle  to  the  apparatus  previously 
described.  The  arrangement  is  such  as  to  con- 
trol automatically  the  rate  of  filtration  in  the 
intake  plant  up  to  the  maximum  capacity, 
thereby  enabling  the  operator  to  avoid  cutting 
out  and  letting  stand  idle  one  or  more  units 
during  periods  of  minimum  use,  with  the  det- 
rimental effects  of  decreased  bacterial  effi- 
ciency from  this  method  of  operation. 

This  automatic  control  also  makes  possible 
the  use  of  smaller  clear  water  storage,  as  the 
plant  responds  directly  to  variation  in  con- 
sumption. 

Improvements  h3.ve  also  been  made  in  the 
design  of  loss  of  head  gages.  The  older  types 
of  these  gages  were  simply  ordinary  indicator 
gages  with  a  hand  pointing  to  the  loss  of  head 
on  filters.  Some  were  later  equipped  with  an 
electrical  device  for  sounding  an  alarm  when 
the  gages  indicated  the  ma.ximum  allowable 
loss  of  head. 

The  new  recording  gage  records  at  all  timrs 
the  water  level  in  the  filter  beds,  the  loss  of 
head  in  passing  through  the  sand  and  gives  a 
continuous  permanent  record  on  a  rectilinear 
chart  that  may  be  filed  away  in  book  form  for 
future  reference.  These  gages  are  also  used 
for  recording  the  use  of  solutions,  clear  water 
basin  levels  and  wash  water,  thus  enabling  the 
water  works  superintendent  to  maintain  a  per- 
fect   supervision    over    the    operation    of    the 


ing  replacing  about  once  in  six  days,  but  each 
day  is  perforated  in  lengths  and  can  be  re- 
moved and  filed  and  dated. 

There  is  no  information  so  important  in  the 
economical  operation  of  a  plant  as  the  knowl- 
edge   of    consumption    of    chemicals    and    the 
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Fig.    5 — Plan    and    Elevation    of   Alum    or 
Hypochlorite    Feed   Controller. 


periods  of  washing  beds  and  duration,  and  in 
no  other  way  can  this  be  accurately  and  cer- 
tainly known.  While  this  tjpe  of  gage  is.  of 
course,  somewhat  costly,  its  value  is  becoming 


much  trouble,  as  in  the  use  of  this  material, 
an  absolute  record  of  what  is  being  done  is 
of  the  greatest  value. 

Figure  7  shows  a  simple  device  for  feeding 
hypo  chlorite  of  lime  solution  in  pumping 
plants.  This  device  consists  practically  of  a 
valveless  pump,  adjustable  as  to  stroke  and 
definite  measuring  capacity,  operated  by  the 
impulses  of  the  service  pump.  Its  operation 
will  be  readily  understood  from  the  illustra- 
tion. 

The  supply  to  the  measuring  chamber  is  con- 
nected to  the  solution  tanks  and  the  discharge 
to  pressure  main,  or  other  desirable  point;  the 
measuring  chamber  is  proportioned  to  the 
pump  discharge,  and  the  operating  piston  is 
connected  to  either  end  of  pump  cylinder  so 
that  the  pressure  is  transmitted  alternately 
from  one  side  to  the  other,  thus  operating  and 
discharging  a  definite  quantity  of  solution  with 
each  pump  pulsation. 

This  device  was  developed  by  Mr.  .'\ndrew 
Jacobson  of  Council  Hluffs,  la.,  and  has  been 
in  use  there  for  some  time  in  connection  with 
their  hypo  plant.  It  seems  to  have  a  good 
field  at  water  plants,  where  it  is  desired  to  use 
hypo  as  a  means  of  sterilization  and  where  no 
purification  plant  is  in  use,  as  it  can  be  used 
in  connection  with  service  pumps  to  inject  the 
hypo  into  pressure  mains  in  definite  measured 
quantities. 


The  Isthmian  Engineering  &  Construc- 
tion Co. —  I'.niployes  liii  the  Panama  Canal 
have  formed  a  company  for  the  purpose  of 
carrying  on  a  contracting  and  engineering 
business  in  Latin  ,'\merica,  under  the  name 
of  the  Isthmian  Canal  &  Engineering  Co.  The 
office  of  the  company  is  in  Empire  in  the 
Canal  Zone,  and  it  is  incorporated  for  $"250.- 
000.  The  directors  are  men  experienced  in 
construction  work  in  the  tropics  and  on  the 
canal.  One  of  them  is  a  mechanical  engineer, 
who  has  been  in  charge  of  the  repair  shops  of 
the  Isthmian  Canal  Commission  at  Gorgona, 
and  who  is  familiar  with  all  the  features  of 
the  canal  equipment;  The  company  intends  to 
utilize  equipment  e.xposed  for  sale  by  the 
Isthmian  Canal  Commission,  which  includes 
a  great  variety  of  track,  locomotives,  cars, 
engines,  air  compressors,  concrete  mixers,  and 
similar  construction  materials. 
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A  Study  of  the  Considerations  Which 

Fixed    the    Permissible    Limits    of 

Sewage     Pollution    for    New 

York  Harbor. 

There  is  uniform  agreeiiifnt  among  stu- 
dents of  the  sewage  problem  that,  as  a  rule, 
sewage  should  be  treated  before  its  discharge 
into  streams  or  other  natural  bodies  of  water. 
Ask  to  what  «,xtent  the  character  of  tlie  sew- 
age should  be  improved  and  the  invariable  re- 
ply is :  "That  depends  upon  local  conditions." 
Cite  a  certain  local  problem  in  sewage  treat- 
ment and  ask  the  consistent  sewage  treat- 
ment  for   the  condition   named   and   there   is 


authority  on  the  transmission  of  communica- 
ble diseases. 

-A.  sanitary  engineer:  Of  wide  practical  ex- 
perience in  the  design,  construction  and  man- 
agement of  sewerage  and  sewage  disposal 
works. 

A  civil  engineer :  Past-president  of  the 
.\merican  Society  of  Civil  Engineers  and  of 
much  experience  in  sanitary  work. 

.\n  .-American  chemist:  Professor  of  chem- 
istry in  a  prominent  technical  school  and  au- 
thor of  various  books  on  sanitary  subjects. 

A  hygienist :  Professor  in  a  well-known 
technical  school,  author  and  prominent  sani- 
tarian. 

A  health  officer  and  chief  engineer  of  one 
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often  a  wide  difference  in  opinion  among  en- 
gineers as  to  the  standard  of  cleanness  which 
should  govern  the  quality  of  the  treated  sew- 
age. There  is  especial  reluctance  on  the  part 
of  all  to  name  standards  based  soley  on  chem- 
ical or  biological  analysis.  This,  of  course, 
is  due  largely  to  the  lack  of  standard  tests, 
or  rather,  methods  of  making  tests,  of  sew- 
age plant  effluents.  Naturally  enough  there  is 
less  agreement  as  to  the  consistent  degree  of 
sewage  treatment  between  engineers,  chem- 
ists, biologists,  and  sanitarians,  than  between 
engineers  as  a  class.  The  foregoing  points 
are  illustrated  exceptionally  well  by  the  studies 
which  were  made  preparatory  to  fixing  upon 
the  permissible  limit  of  sewage  pollution  of 
■New  York  Harbor.  The  individual  opinions 
of  e.xperts  who  were  consulted  and  the  recom- 
mendations of  the  Metropolitan  Sewerage 
Commission  were  summarized  and  discussed 
by  Mr.  George  A.  Soper,  President  of  the 
Commission,  in  a  recent  paper  before  the 
American  Public  Health  .Association.  The 
major  portion  of  !Mr.  Soper's  paper  is  here 
given. 

The  experts  who  were  selected  by  the 
board  to  express  individual  views  as  to  the 
desirability  of  establishing  a  standard  of 
cleanness  for  the  harbor,  and  of  the  provi- 
sions which  such  a  standard  should  contain, 
were  chosen  from  the  professions  of  engi- 
neering, chemistry,  biology,  and  sanitary 
science.  Each  expert  was  given  a  list  of 
questions  to  which  he  was  asked  to  make 
written  reply.  The  experts  were  afforded 
facilities  for  inspecting  the  harbor  in  order  to 
become  personally  acquainted  with  the  con- 
ditions created  by  the  present  method  of  dis- 
posing of  the  sewage  and  with  the  uses  to 
which  the  harbor  waters  were  put,  and  were 
furnished  with  the  printed  reports  of  the  com- 
mission. There  were  eight  experts;  their 
qualifications  were  briefly  as  follows : 

A  foreign  chemist :  An  eminent  authority  on 
the  chemistry  of  sewa,ge-polluted  tidal  waters 
and  a  contributor  to  the  Fifth  Report  of  the 
Royal  Commission  on  Sewage  Disposal  of 
Great  Britain. 

An  epidemiologist:   Noted  as  an  author  and 


of  the  most  progressive  state  departments  of 
health  in  America. 

A  biologist,  experienced  in  sanitary  investi- 
gations, particularly  with  reference  to  the 
purification  of  sewage.  The  following  ques- 
tions were  submitted  to  the  experts : 

1.  Do  you  think  it  would  be  desirable  and 
feasible  to  establish  a  standard  of  cleanness  for 
the   waters  of  New  York   harbor? 

2.  If  a  standard  is  established,  should  it  be 
based  solely  on  chemical  analyses  or  would  a 
mixed  standard  which  would  take  into  consid- 
eration the  appearance  of  the  water  and  per- 
haps its  physical,  chemical  and  bacterial  con- 
dition be  better? 

3.  .Should  a  standard  of  cleanness  rest  upon 
the  amount  of  sickness  and  death  which  can  be 
shown  to  be  produced  by  pollution  or  should 
the  standard  be  based  on  what  seems  suitable 
and  appropriate  on  the  score  of  cleanness. 

4.  Should  the  waters  be  kept  pure  enough 
for  bathing  and,  if  so.  where? 

5.  Should  the  waters  be  kept  pure  enough 
for  oyster  culture  and,  it  so,  in  what  parts 
of  the  harbor? 

6.  Should  effervesence,  marked  discolora- 
tion, decided  turbidity,  oily,  sleek,  floating  solid 
sewage  materials  or  deposits  of  sludge  be  per- 
mitted anywhere  in  the  harbor  and,  if  so.  where 
and    under   what   circumstances? 

7.  Should  we  establish  one  standard  of  clean- 
ness for  the  whole  harbor  or  should  there  be 
different  standards  for  different  parts  of  the 
Metropolitan    district? 

S.  If  a  definite  standard  of  cleanness  is  de- 
sirable, how  should  that  standard  be  expressed? 
Please  give  us  a  draft  of  your  opinion  as  to 
the  proper  wording. 

9.  Will  the  amount  of  dissolved  oxygen  In 
the  waters  of  the  harbor,  expressed  In  a  per- 
centage of  its  saturation  value,  furnish  a  re- 
liable Index  of  the  cleanness  of  the  water  and. 
If  so,  what  percentage  should  be  adopted  to 
secure  each  of  the  following  results:  (a)  That 
the  waters  of  the  harbor  may  not  become  of- 
fensive under  any  weather  conditions,  (b)  That 
the  use  of  public  haths.  It  Judiciously  located, 
may  not  be  prejudicial  to  the  health  of  those 
using  them,     (c)   That  shellfish  taken  from  the 


beds  In  present  use  may  be  eaten  without  dan- 
ger to  health.  If  the  percentage  of  dissolved 
oxygen  wili  not  furnish  a  satisfactory  standard, 
what  standard  would  you  suggest,  and  should 
it  be  based  upon  chemical  analysis,  or  should 
it  take  into  account  chemical,  physical  and  bac- 
terial conditions? 

SUMMARY  OF  REPLIES  RECEHTD. 

All  the  experts  considered  that  provisional 
standards  of  cleanness  for  the  harbor  should 
be  established.  Some  favored  one  standard ; 
some  another.  In  no  case  was  a  standard  pro- 
posed solely  in  terms  of  chemical  or  biological 
analysis. 

All  laid  emphasis  upon  the  appearance  of 
the  water  and  insisted  that  the  standard  of 
cleanness  should  be  so  framed  as  to  provide 
that  the  water  should  look  clean.  All  were 
of  opinion  that  the  standard  of  cleanness 
should  not  rest  solely  upon  the  effect  of  the 
harbor  water  upon  the  health  of  the  people 
who  lived  in  the  near-by  cities,  or  passed  over 
the  waters  in  ships,  or  worked  upon  docks 
and  piers,  or  sought  recreation  in  the  parks 
on  shores. 

So  far  as  sickness  was  concerned,  it  was 
the  epidemiologist's  opinion  that  the  present 
condition  of  the  harbor  was  not  a  serious 
menace  to  health ;  but  he  thought  this  no  rea- 
son why  sewage  should  be  permitted  to  defile 
the  water.  Strong  reasons  existed  for  keep- 
ing the  harbor  clean.  There  was  a  public  de- 
mand for  clean  highways  and  clean  waterways 
as  well.  To  the  occasional  visitor  to  New 
York  it  appeared  that  the  limit  of  permissible 
pollution  of  its  waterways  had  been  reached. 
The  waters  were  evidently  heavily  polluted 
with  sewage. 

The  American  chemist  considered  that  the 
amount  of  disease  and  death  directly  produced 
would  not  be  a  proper  measure  of  the  objec- 
tionable nature  of  the  harbor's  condition.  Con- 
ditions which  offended  the  senses,  and  of  the 
existence  of  which  conditions  he  saw  abundant 
evidence,  should  also  be  taken  carefully  into 
account,  for  such  conditions  indirectly  lead  to 
disease. 

The  civil  engineer  pointed  out  that  while 
many  lives  probably  could  be  saved  and  much 
ill  health  alleviated  by  reducing  the  pollution, 
it  was  still  more  important  to  consider  the 
question  of  a  clean  harbor  from  the  standpoint 
of  what  was  suitable  and  appropriate  on  the 
score  of  cleanness.  It  was  a  case  where 
civilization  demanded  a  remedy  on  the  score  of 
what  was  necessary  for  the  comfort,  happiness 
and  welfare  of  the  public. 

Bathing. — There  was  a  preponderance  of 
opinion  among  the  experts  that  it  w-ould  not 
be  practicable  to  keep  the  waters  of  the  inner 
harbor  clean  enough  to  make  bathing  entirely 
safe,  but  it  was  held  to  be  both  feasible  and  de- 
sirable to  maintain  bathing  places  near  the  sea, 
and  within  easy  reach  of  the  public,  in  satis- 
factory condition.  Because  some  bathing  was 
likely  to  occur  in  the  populous  parts  of  the 
h.Trbor  in  spite  of  any  restrictions  which  might 
be  made,  and  because  the  shores  were  certain 
to  be  crowded  with  human  beings  engaged  in 
gainful  occupations  or  seeking  the  water-fronts 
for  relaxation  and  fresh  air,  the  hygienist  and 
others  thought  the  water  along  the  shores 
ought  to  be  kept  as  clean  as  practicable. 

In  the  opinion  of  the  sanitary  engineer  it 
seemed  probable  that  if  the  open  waters  of 
the  harbor  were  kept  as  clean  as  the  require- 
ments of  business,  pleasure  and  recreation  de- 
manded, there  would  be  little  danger  to  the 
public  health,  provided  bathing  and  the  taking 
of  shellfish  for  food  were  restricted  or  pro- 
hibited. The  foreign  chemist  did  not  think 
there  was  great  danger  in  bathing,  provided 
analyses  showed  that  the  water  contained 
plenty  of  oxygen,  was  comparatively  free  from 
ammonia  and  there  was  absence  of  visible  sew- 
a.ge  matters.  The  epidemiologist  did  not  con- 
sider that  there  was  great  danger  of  sickness 
from  bathing  in  polluted  water  unless  the 
sewage  was  discharge  clo.se  to  the  bathing 
places.  On  the  other  hand,  the  sanitary  en- 
gineer found  it  impossible  to  avoid  conclu- 
sion that  considerable  sickness  was  produced 
by  bathing  in  the  polluted  water  of  New  York 
Harbor.     All  thought  it  unnecessarj-  that  the 
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waters  of  the  inner  harbor  should  be  kept 
pure  enough  to  make  bathing  perfectly  safe, 
if  suitable  bathing  places,  such  as  Coney  Island 
and  Rockaway,  could  be  maintained  in  satis- 
factory condition.  The  hygienist  would  have 
such  bathing  places  as  Coney  Island  kept  in 
scrupulously  clean  condition.  The  civil  en- 
gineer did  not  think  it  practicable  to  make 
bathing  in  the  waters  of  the  inner  harbor  en- 
tirely safe  against  disease,  and  regarded  this 
as  an  unreasonably  high  standard  of  cleanness 
to  seek  to  maintain.  The  American  chemist 
considered  that  it  would  not  be  possible  to 
keep  the  water  in  any  part  of  upper  New 
York  Bay  clean  enough  for  bathing,  and 
thought  that  bathing  establishments  on  the 
water-front  of  Manhattan  and  Brooklyn  were 
a  menace  to  public  health.  The  very  presence 
of  these  places,  he  pointed  out,  was  a  guar- 
antee bv  the  city  authorities  of  the  safe  char- 
acter of  the  water.  The  biologist  expressed 
the  opinion  that  the  waters  of  the  inner  harbor 
should  be  abandoned  for  bathing  and  shellfish 
culture.  The  waters  of  the  lower  bay  could, 
■he  thought,  be  kept  clean  enough  for  bathing 
and  the  "cultivation  of  shellfish  and  should  be 
maintained  in  that  condition. 

Ovstcr  Beds.— AW  the  experts  considered  it 
impracticable  to  keep  the  waters  in  the  inner 
part  of  New  York  Harbor  pure  enough  for 
■oyster  culture,  but,  with  care,  it  seemed  to 
some  to  be  possible  adequately  to  protect  the 
oyster  grounds  near  the  sea.  The  value  of 
the  oyster  industry  did  not  appear  to  the  san- 
itary engineer  to  be  of  sufficient  consequence 
to  warrant  the  construction  of  the  expensive 
works  which  would  be  necessary  to  insure 
to  the  waters  of  the  inner  harbor  a  sufficient 
degree  of  puritv  to  warrant  oysters  being  taken 
from  them.  The  hygienist  did  not  consider 
the  oyster  business  to  be  of  enough  importance 
to  warrant  the  expenditure  of  large  sums  of 
monev  to  secure  any  special  degree  of  purity 
for  the  waters.  The  danger  of  pollution 
from  passing  ships  was  so  great  as  to  forbid 
the  culture  of  shellfish  in  New  York  Harbor. 
The  civil  engineer  felt  that  shellfish  should 
be  protected  against  sewage  in  areas  which 
are  remote  from  centers  of  human  activities,  if 
this  protection  could  be  made  genuinely  effect- 
ual. The  health  officer  would  not  permit  oys- 
ters to  be  cultivated  anywhere  within  the 
metropolitan  district  except  under  strict  su- 
pervision and  control,  and  the  biologist  thought 
it  might  ultimately  be  necessary  to  sacrifice  all 
oyster  beds  within  the  metropolitan  district. 

■  Visible  Pollution.— AU  the  experts  held  the 
opinion  that,  while  visible  evidence  of  sewage 
was  practically  unavoidable  near  sewer  out- 
falls, large  sewage  solids  should  not  be  pres- 
ent anvwhere  in  the  harbor  except  perhaps 
to  a  limited  extent  from  the  shipping.  A 
small  amount  of  oily  sleek  was  permissible, 
but  sludge  and  the  escape  of  gases  due  to 
putrefaction  should  be  prevented.  The  for- 
eign chemist  believed  that  sewage  solids,  either 
floating  or  deposited,  and  gas  should  cer- 
tainlv  not  be  permitted  anywhere  except  such 
as  come  from  boats,  but  that  some  discolora- 
tion and  turbiditv  might  be  allowed  in  the  vi- 
cinity of  suitablv  situated  outfalls.  The  sani- 
tary engineer  considered  that  turbidity  and  dis- 
coloration might  be  tolerated  over  relatively 
small  areas  in  the  immediate  vicinity  of  prop- 


erly located  sewer  outfalls,  and  oily  sleek  be 
allowed,  provided  it  consisted  simply  of  very- 
thin  films  of  oil  m  isolated  and  relatively  small 
areas.  The  civil  engineer  would  not  permit 
sewage  to  be  visible  at  the  points  of  sewage 
outfall  or  elsewhere,  and  thought  that  the 
sewage  should  be  purified  or  discharged  into 
deep  water  under  circumstances  which  would 
prevent  its  appearance  from  the  shores,  docks 
and  other  places  where  it  might  prove  offen- 
sive The  water  should  not  be  allowed  to  be- 
come so  polluted  as  to  be  blackened.  Deposits 
of  putrefying  sludge  should  not  be  permitted 
to  occur  along  the  docks. 

In  the  opinion  of  the  American  chemist  the 
presence  of  oily  sleek  was  not  objectionable 
since  he  did  not  consider  it  unsightly  and  an 
infinitesimal  amount  of  oily  matter  might 
produce  it.  He  considered  that  it  would  be 
impossible  to  keep  the  water  free  from  dis- 
coloration and  turbidity,  on  account  of  the 
natural  silt  which  the  Hudson  River  carried 
down  from  the  northern  part  of  the  state. 
Floating  solid  sewage  material  should  not 
occur.  Conditions  which  were  disagreeable 
or  disgusting  either  to  the  sight  or  smell  of 
the  average  citizen  using  the  waters  for  row- 
ing, sailing  or  similar  purposes  o!  pleasure  and 
recreation,  the  hygienist  thought,  should  not 
be  permitted. 

The  health  officer  felt  that  the  visible  evi- 
dences of  sewage  were  so  objectionable,  and 
already  existed  to  such  an  extent,  that  im- 
mediate steps  should  be  taken  to  construct  a 
system  of  main  drainage  and  sewage  disposal. 
This  view  was  also  held  bv  the  epidemiologist 
and  others.  The  civil  engineer  expressed  the 
opinion  that  no  time  should  be  lost  in  deter- 
mining upon  and  beginning  this  work,  so  that 
the  pollution  of  the  harbor  might  be  reduced 
rather  than  increased,  a  result  which  he  con- 
sidered inevitable  if  wise  action  was  not  soon 
begun.  The  biologist's  opinion  was  that  occa- 
sional discoloration,  turbidity  and  sleek  could 
scarcely  be  avoided  in  the  vicinity  of  a  great 
city,  but  these  conditions  should  not  be  per- 
mitffed  to  become  persistent  or  of  frequent 
occurrence,  otherwise  they  would  constitute 
what  he  regarded  as  a  shortsighted  and  un- 
economic waste  of  one  of  the  city's  most 
precious  assets. 

Dissolved  Oxygen.— So  far  as  the  permissi- 
ble draught  upon  the  oxygen  was  concerned, 
there  was  no  unanimity  of  opinion.  All  who 
expressed  themselves  upon  this  point  consid- 
ered that  a  deficiency  of  50  per  cent  indicated 
serious  conditions.  The  civil  engineer's  idea 
was  that  the  sewage  should  not  anywhere 
reduce  the  percentage  of  dissolved  oxygen  be- 
low 50  per  cent.  In  the  neighborhood  of  per- 
manent or  comparatively  permanent  beds  for 
the  cultivation  of  shellfish,  the  standard  should 
insure  bacterial  purity.  In  the  vicinity  of 
bathing  places  the  water  should  not  only  be 
of  a  high  standard  bacterially,  but  should  also 
be  free  from  floating  sewage,  should  have  a 
large  amount  of  dissolved  oxygen  and  should 
be  chemically  near  to  the  normal  condition  of 
pure  salt  water  or  water  of  the  normal  sa- 
linity due  to  its  position.  In  the  neighborhood 
of  docks  and  thickly  populated  shores  it  might 
be  sufficient  to  provide  a  physical  standard  of 
purity. 


The  American  chemist  was  not  prepared  to 
suggest  a  definite  amount  of  o.xygen  as  the 
least  permissible  to  seek  to  maintain,  although 
he  believed  TO  per  cent  was  an  unduly  severe 
measure  by  which  to  be  guided.  He  considered 
that  the  phvsical  appearance  of  the  water, 
more  comple'te  chemical  analyses  than  deter- 
minations of  dissolved  oxygen  and  bacterial 
examinations,  should  be  included  in  the  stand- 
ard of  cleanness.  ,    ,      ,     . 

For  the  more  polluted  parts  of  the  harbor 
the  biologist  suggested  that  the  dissolved 
oxygen  be  at  no  time  and  at  no  place  allowed 
to  fall  below  50  per  cent  of  its  saturation  value. 
No  effervescence,  marked  discoloration,  de- 
cided turbidity,  oil  sleek,  floating  solid  sew- 
age materials,  deposits  of  sludge,  or  other  con- 
ditions offensive  to  sight  and  smell,  should  be 
permitted  in  any  part  of  the  harbor.  For  the 
less  polluted  regions,  the  outer  bay,  for  ex- 
ample, the  standard  should  be  primarily  sani- 
tary and  should  rest  upon  bacterial  rather  than 
chemical  data.  _ 

The  foreign  chemist  would  establish  a  higher 
standard  of  puritv  than  any  of  the  experts 
mentioned,  so  far  as  oxygen  was  concerned. 
He  would  not  permit  the  oxygen  to  be  ex- 
hausted below  60  or  TO  per  cent  of  saturation 
at  low  tide  under  calm  weather  conditions  and 
at  any  point  within  200  yds.  of  a  point  of 
sewage  discharge,  either  at  the  surface  or  any 
depth  below  it.  Before  discharge  the  sewage 
should  he  freed,  as  far  as  possible,  of  soild 
matters  by  means  of  mechanical  subsidence,  or, 
in  the  case  of  unfavorably  situated  outfalls 
which  it  would  be  difficult  or  impossible  to 
remove,  bv  chemical  precipitation.  In  his 
opinion,  siich  a  requirement  would  insure 
proper  protection  to  the  harbor  without  undue 
hardship  upon  the  taxpayers.  The  water 
beyond  the  neighborhood  of  the  sewer  .outfalls 
would,  in  all  probability,  show  no  appreciable 
deficiency  in  dissolved  oxygen,  not  even  when 
the  volume  of  sewage  to  be  disposed  of  became 
largely  increased  with  the  increase  of  popu- 
lation. 

OPINION    OF   THE    COMMISSION. 

With  regard  to  the  degree  of  cleanness 
which  should  be  maintained  in  the  harbor 
waters,  tlie  commission  has  officially  recom- 
mended the  following  specific  requirements  : 

1.  Garl>us;e.  offal  or  solid  matter  reooRnlz- 
able  as  of  .sewaKe  origin  shall  not  be  visible  in 
anv  ot  the  harbor  waters. 

2.  Marked  discoloration  or  turbidity,  due  to 
sewage  or  trade  wastes,  effervesence,  oily  sleek, 
odor  or  deposits  shall  not  occur  except  perhaps 
In  the  Immediate  vicinity  of  sewer  outfalls,  and 
then  only  to  such  an  extent  ard  In  such  places 
as  mav  be  permitted  by  the  authority  having 
Jurisdiction  over  the  sanitary  condition  of  the 
harbor.  ,    ,,        .    _ 

3.  The  discharge  of  sewage  shall  not  ma- 
terially contribute  to  the  formation  of  deposits 
Injurious  to  navigation.  .   .     , 

4.  Kxcept  in  the  Immediate  vicinity  of  docks 
and  piers  and  sewer  outfalls,  the  dissolved  oxy- 
gen In  the  water  shall  not  fall  below  ;i  c.  c.  per 
liter  of  water.  Near  docks  and  piers  there 
should  always  be  sufficient  oxygen  In  the  water 
to  prevent  nuisance  from  odors. 

5.  The  quality  of  the  water  at  points  suit- 
able for  bathing  and  oyster  culture  should  con- 
form substantially  as  to  bacterial  purity  to  a 
drinking  water  standard.  It  is  not  practicable 
to  maintain  so  high  a  standard  In  any  part  of 
the  harbor  north  of  the  Narrows,  or  In  the 
Arthur  Kill.  In  the  lower  bay  and  elsewhere 
bathing  and  the  taking  of  shellfish  cannot  be 
considered  free  from  danger  of  disease  within 
a  mile  of  a  sewer  outfall. 


DRAINAGE    AND     IRRIGATION     SECTION 


Method  and  Cost  of  Constructing  Two 

Dams  for  an  Irrigation  'Works  at 

Santa  Fe,  New  Mexico. 

■  Contributed    by    Ernest    E.    Meier.    Engineer    in 
Charge. 

The  project  of  the  Santa  Fe  Irrigation  & 
Improvement  Co.  contemplates  the  irrigation 
of  about  10.000  acres  of  desert  land  lying  about 
six  miles  south  of  the  City  of  Santa  Fe,  New 
Mexico.  The  soil  is  a  formation  of  decom- 
posed sandstones  and  clays,  and  is  about  85  ft. 
deep,    below    which    several    strata    of    gravel 


occur  alternately  with  a  mica-granite  forma- 
tion. The  stream  from  which  the  water  sup- 
ply is  derived  is  called  the  Arroyo  Hondo.  It 
has  an  average  minimum  flow  of  about  2  sec. 
ft.,  which  during  floods  increases  to  about 
3,000  sec.  ft.  There  are  no  Government  dis- 
charge records  available  on  this  stream,  and 
the  total  annual  discharge  is  not  known,  ex- 
cept in  a  general  way.  The  drainage  area 
above  the  project  is  about  20  square  miles  and 
the  average  rainfall  is  between  17  and  20  ins. 
per  year,  the  higher  value  being  the  rainfall 
at  the  origin  of  the  stream,  which  is  in  the 
Sangre  de  Cristo  Range,  a  part  of  the  Great 


Rocky  Mountain  Range.  On  account  of  this 
varying  flow,  the  project  was  planned  as  a 
"storage"  project.  The  Irrigation  company 
has  a  water  rights  which  entitles  it  to  the 
entire  flow  of  this  stream. 

The  project  in  its  entirety  consisted  of  three 
dams :  the  first  an  earth  and  rock  fill  dam  130 
ft.  high ;  the  second  an  earth  and  rock  fill 
with  concrete  core-wall,  140  ft.  high,  and  the 
third,  farthest  up-stream,  an  uncoursed  rubble 
masonry  dam  80  ft.  high.  Originally  the  sec- 
ond dam  was  to  have  been  a  buttressed  type 
reinforced  cnncrete  dam.  but  this  was  changed 
to  an  earth  and  rock  fill  dam,  because  of  the 
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supposed  sufficiency  of  earth  within  a  few 
hundred  yards  of  the  dam  site.  These  three 
dams  were  to  impound  enough  water  during 
flood  flows,  for  the  irrigation  of  10,000  acres 
twice  a  year.  The  main  canal  leads  out  from 
the  second  dam  and  is  but  1,700  ft.  long.    It  is 


I'U  the  Ijottnm,  and  is  to  be  15  ft.  wide  on  top, 
for  a  roadway.  At  present  it  is  40  ft.  above 
the  original  stream  bed ;  39  ft.  wide  on  top, 
and  has  1  to  10  and  }4  to  1  slopes  on  the  up- 
stream and  down-stream  faces  respectively. 
It  is  to  be  a  total  height  of  80  ft.    The  north 
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Fig.  1 — View  Showing   Down   Stream  Face  of  Rubble    Dam. 

(Dotted    line    shows    height    between    July  13    and    Sept.     1,    while    work    was    stopped.) 


semicircular,  8  ft.  in  diameter,  with  a  dis- 
charge of  211  cu.  ft.  per  second.  From  the 
end  of  this  main  canal,  the  distributing  sys- 
tem leads  out  in  three  general  directions.  The 
distribution  is  to  be  through  cement  pipe  laid 
underground  to  prevent  loss  from  seepage 
and  evaporation.  The  length  of  the  distribu- 
tion system  is  about  15  miles,  and  the  tile 
sizes  vary  from  12  to  34  ins. 

The  project  is  still  in  an  incomplete  state, 
and  up  to  date  the  following  work  has  been 
done :  The  third  dam  has  been  built  up  to 
a  height  of  52  ft ;  the  second  dam  to  a  height 
of  56  ft.;  the  main  canal  has  been  built,  and 
the  work  on  the  distributing  system  started. 
This  order  of  work  was  followed,  in  order 
to  be  able  to  start  the  actual  development  of 
the  land.  The  capacity  in  the  dams  up  to  the 
height  built  at  present,  is  enough  to  start 
bringing  in  actual  results.  The  work  on  the 
■first  dam  had  not  progressed  beyond  tlie  dia- 
mond drilling  for  the  foundation,  when  it  was 


bank  of  the  canyon  is  solid  red  granite  rock, 
for  a  height  of  65  ft.,  and  the  south  bank  ap- 
peared to  be  rock  for  a  height  of  45  ft.,  but 
on  excavation  this  height  decreased  to  32  ft., 
there  being  a  deposit  of  mica-schist  about  8 
ft.  thick  over  the  bed-granite.  The  stripping  of 
these  banks  was  done  by  pick  and  shovel.  The 
side  hills  were  benched  in  two  places  at  about 
the  third  points  and  an  industrial  track  of 
24-in.  gage  laid  to  a  point  well  back  of  the 
down-stream  toe  of  the  dam.  One-half  yard 
concrete  cars  were  put  on  these  tracks  and  all 
dirt,  loose  and  disintegrated  rock,  were 
shoveled  off  the  side  hill  into  these  cars  which 
were  pushed  downstream  and  dumped.  A 
track  and  car,  and  also  a  flat  car,  were  also 
run  along  the  bottom,  and  a  small  hand  der- 
rick was  operated  there,  to  handle  all  large 
lioulders  which  came  down  off  of  the  side  hill. 
The  excavation  of  the  bottom  proved  a  sur- 
prise. At  the  up-stream  edge  of  the  dam  a  red 
granite   was   easily   traceable  clear   across   the 


tom  and  tlie  cost  ran  about  74  cts.  per  cu.  yd., 
including  the  hand-drilling  and  powder  used 
in  roughing  up  the  bottom,  which  for  a  dist- 
ance of  about  30  ft.  along  the  bottom  was 
glassy,  evidently  due  to  water  action. 

Quarry. — The  first  quarry  was  located  about 
100  yds.  east  of  the  dam.  The  formation  was 
a  black  mica-granite — very  hard  and  brittle. 
This  quarry,  while  small,  furnished  an  ex- 
cellent quality  of  stone.  The  drilling  was  done 
by  one  Ingersoll-Kand  and  one  Seargent 
Steam  Drill.  The  average  hole  was  about  12 
ft.  deep  and  usually  four  of  these  holes  were 
put  down  daily  by  each  of  these  drills.  The 
blasting  was  done  at  noon  and  night  with  40 
per  cent  dynamite. 

A  second  quarry  was  later  opened  on  the 
down-stream  side  of  the  dam  and  proved  ex- 
pensive, due  to  the  deceptive  formation. 
Whereas  the  first  quarry  showed  no  mica- 
schist  covering  to  the  bed-granite,  the  second 
quarry,  not  500  yds.  away,  showed  a  covering 
of  from  3  to  10  ft.  in  thickness.  The  forma- 
tion here  was  thickly  veined  with  schists  run- 
ning at  an  angle  with  the  seams  in  the  granite. 
The  waste  in  this  quarry  ran  about  1.25  yds. 
of  waste  to  1  of  rock  and  brought  the  average 
of  the  whole  work  up  to  0.8  cu.  yds.  waste 
to  1  cu.  yd.  of  rock.  The  blocks  from  the 
quarry  varied  greatly  in  size,  and  were  used 
without  dressing.  Those  over  the  size  known 
as  "one  man"  stones  were  used  in  the  front 
and  back  face  walls,  and  those  smaller,  really 
the  spalls,  were  used  in  the  interior  of  the 
dam,  between  the  face  walls.  The  large  stones 
were  raised  by  chains  and  the  smaller  ones 
were  loaded  on  one-yard  rock  cars  and  lifted 
on  to  the  dam.  The  first  quarry  being  in  the 
reservoir  site,  it  was  necessary  to  haul  out  the 
waste.  This  waste  was  used  to  make  a  fill 
along  the  south  side  of  the  reservoir. 

Plant. — The  derrick  and  the  concrete  mixer 
were  placed  on  the  up-stream  side  of  the  dam. 
The  derrick  w-as  so  placed  that  it  could  be 
used  to  lift  the  heavy  face  stones  and  the 
stone  cars  from  the  quarry  on  to  the  dam,  and 
also  to  transfer  the  cement  cars  from  the 
mixer  to  the  dam.  This  was  a  swing  of  about 
200°,  but  it  was  the  only  power  derrick  avail- 
able. The  concrete  mixer  w'as  placed  on  the 
south  hill  side  at  about  an  elevation  50  ft. 
about  the  bottom.  The  sand  bins  and  cement 
house  were  put  right  above  the  mixer  and  a 
road   for  the  material  built  just  above  these. 

Mortar. — The  mortar  used  in  the  masonry 
construction  was  1:3  mixture  for  the  face 
walls  and  a  1  :5  mixture  for  the  interior.    Sand 


) 


Fig.  2 — Concrete   Plant  for  Constructing   Core  Wall    for  Eai^h  Fill   Dam. 


-decided   to   start   work  on   the   masonry   dam, 
it  being  farthest  up-stream. 

CONSTRUCTION    OF    U.\M    NO.    3. 

Dam   No.   3   is    built    of   uncoursed    rubble 
■masonry  of  the  usual  gravity  type — 05  ft.  wide 


sides  and  bottom,  Iiut  before  a  solid  bottom 
was  uncovered  at  tlie  down-stream  edge,  the 
excavation  was  14  ft,  deep  and  in  the  shape 
of  a  bowl,  evidently  formed  by  a  water  fall 
at  one  time.  There  were  about  3,100  cu.  yds. 
taken  off  of  the  side  hills  and  oiit  of  the  bot- 


was  obtained  from  a  near-by  arroyo  and  the 
cement  was  hauled  3%  miles  from  car.  The 
cement  used  was  ElToro.  The  face  walls  were 
laid  up  about  5  ft.  thick  and  ar  average  of 
about  3  ft.  high,  and  were  kept  about  3  ft. 
above   the   interior    work.      The   interior   was 
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built  by  dumping  the  spalls  and  "one  nian 
stones,  from  the  quarry  and  covering  these 
stones  with  the  1 :5  mortar.  They  vvere  turned 
once  and  slushed  a  second  time  where  neces- 
sary, leaving  a  rough  surface  for  the  next 
layer  of  stone  and  mortar.  While  there  are 
objections  to  this  method,  it  must  be  kept  in 
mind  that  it  was  necessary,  for  economy,  to 
use  everything  that  the  quarry  produced,  and 
this  seemed  the  only  method  left.  It  is  prob- 
able that  voids  are  left  in  the  construction,  but 
to  overcome  that  defect,  the  gravity  section 
was  increased  about  10  per  cent  by  decreasing 
the  weight  of  masonry  to  IIU   lbs.  per  cubic 

°The  one  derrick  was  also  used  to  aid  the 
masons  in  setting  the  heavy  facing  blocks  and 
was  the  busiest  machine  on  the  work.  1  ne 
i4  cu  vd  pans  of  the  cement  cars,  and  the  Hat 
st'one  cars  were  fitted  with  four  rings,  one  on 
each  corner,  into  which  four  chames  attached 
to  the'  fall  line  of  the  derrick  were  hooked. 
The  pan  and  the  rock  cars  were  transferred  to 
the  desired  spot  on  the  dam  or  on  to  a  track 
on  the  dam.  Dumping  the  mortar  or  the 
stones  was  done  bv  disengaging  two  of  these 
hooks  and  lifting  the  car  up  and  back  to  the 
quarry  or  the  mixer. 


Trail  it  was  required  that  a  road  be  built 
I^s  The  top  of  dam  No.  3  and  connect  again 
with  the  Santa  Fe  Trail  jus  ,^^y°"d  t  le  reser 
voir.  This  necessitates  a  bridge  °ver  the  P  U 
way,  and  to  keep  its  cost  down  ^'^^^'^^% 
to  make  six  20-ft.  spans  and  to  P^/*"  ''^.^"^j; 
ft  above  the  spi  Iwav  level.  The  spiUwa} 
proper  wHl  be  rfp-raped.  It  is  so  located  ^^^^ 
the  water  flowing  over  the  spillway  will  run 

down  another  arroya,  "^ '>"^^'  ^  ,^'5'  'of  ^ 
into  the  original  arroya  about  a  quarter  ol  a 
n  le  below  the  dam.  The  abutment  and  bridge 
spans  of  the  spillway  will  be  of  reinforced 
fncrete  construction.  The  spj  way  -P-'ty 
is  about  8,000  sec.  ft.,  which  will  take  care  ot 
the  maximum  flood. 

SECOND    D.\M. 

As  previously  stated,  the  second  dam  was 
originally  planned  to  be  a  buttressed  t>pe 
apron  dam  of  reinforced  concrete.  The  but 
tresses  were  to  be  20  ft.  on  center.  An  inter- 
esting study  and  cost  comparison  \x  as  made 
between  the  buttress  type  with  remforce.l  con- 
crete slab  and  the  same  type  with  solid  arches 
not  reinforced,  spanning  between  the  concrete 
buttresses  and  an  earth  and  rock  hi  dam  with 
a   concrete   core-wall.      I- or   the   total    140    ft. 


loaded  bv  slips  and  trap.  This  method  was 
at  least  10  cts.  per  yard  cheaper  than  blasting 
but  the  ground  permitting  it  was  limited  in 
area  The  churn  drilling  was  done  by  hand. 
Holes  were  put  down  about  20  ft  apart  and 
were  from  14  to  30  ft.  deep.  Blasting  was 
done  with  black  powder  spiked  with  40  per 
cent  "giant"  powder.  The  earth  on  this  hiU 
was  about  12  ft.  deep  at  the  bottom  and  about 
4  ft  deep  at  the  top  of  the  quarry.  An  aver- 
age about  oOO  cu.  yds.  were  loosened  at  noon 
and  at  night  bv  a  series  of  hve  holes  by  loO 
lbs  of  powder.  The  earth  and  rock  was  trans- 
ported to  the  site  in  twenty  VA  cu.  yd.  West- 
ern Side-Dump  Cars.  There  were  generally 
four  cars  to  a  train,  the  rear  car  of  which  was 
fitted  with  a  foot-brake.  The  track  being  on  a 
slight  ■'rade.  the  loaded  cars  ran  to  the  dump 
by''gravity,  and  were  pulled  back  by  a  team  of 

p/i„,(_\  road  was  run  in  on  the  north 
hill  side  at  elevation -I- 100.  A  No.  3  Gates 
Crusher  was  placed  at  about  elevation  130,  al- 
lowing for  about  a  30-ft.  pile  of  crushed  stone. 
The  crusher  was  run  by  a  10  h.  p  Ideal  hn- 
gine  A  quarry  was  opened  immediately  back 
of  the  crusher.  Drilling  was  done  here  by 
one  steam  drill,  which  furnished  all  the  stone 


Fig.  3— Buttressed  Core  Wall  for  Earth  Fill   Dam. 


A   total   of   T,000   cu.  /^^.c^  masonry  was  1.^.  the  ^^^^^^^^^  ^^^^-^  ^ 

placed  by  this  one  derrick  with  such  help  as  i«<.e  h  ^j 

loM  be  given  it,  by  running  tbe  ma  enal  .n  "J  ^^",  >  /^^^^j^'^^^f  ..^^f  ,^  f.^  Uie  earth  and 

on   a  trestle.     A  24-in.   sp.ra     steel   '^^'^'^^f  '^^'^^^i,    ^.j^h  concrete  core  wall,  was  decided 

pipe  was  put  in  at  el«=va;'°"  ^  '  ^^f^;  was  sur  up  m.    this  56-ft.  unit  acts  as  a  diversion  dam 

ing  both  material  and  labor,  was  as  loi  ows .  ^^    _^^_^^^    _^^^^^  ^  ^^.^^^  ^^^^  ^.^^^  ^.^^^  ^l^p^  ,^^^^ 

Diamond  drilling,  including  a  diamond  'o^s  ^^  ^^^^  ^^  Elevation +511  the  length  of  the  dam 

ot  $1.05  per  "■•pel." ;;;;     :i9  on  ^^„  jg  3,37  ft.     The  diamond  drilling  at  this 

Sonar|er^cu.'yd.'.     :::::::::::::'-- 3.92  ,;,,    fndicated    uninterrupted    bed    rock    from 

Setting  stone,  labor  only.  P^^  ^"-  ^'5- ■;■ '  •  •  ^'^5  12.0  ft.  to  55.0  ft.  below  the  original   stream 

£°"'.°^r™n'ce?Mintt^'     .....■:-■     -5^  bed.    with    a    G-in.    sand    stratum    showing    in 

Sirtine  drUlinif  pe,   lin.   ft   -^  o„,y  one  of  four  holes.     This  was  thought  un- 

Masonry  in  place,  per  cu.  yd ^^  important  and  neglected. 

Sand.  Pe^,7//^.„Vi;'Der'bi>i:  ;::'.'.:■.::;■.::;  2.4s  The  core  wall  excavation  was  carried  down 

cZlnl  h'aulp^i    ton-mile „-2S  to  solid  rock  across  the  entire  site.     The  depth 

Clearing  reservoir  site  of  brush  Per  acre  -.-o  ^^^^^^  g  ^^  .^j,  j^  Trenching  in  rock  was 
Proportion-62  per  cent  lubble  to  3S  pe.  cent  ^^^^^  ^^  "double-jacking-  and  the  blasting  was 
i"°"'^''-  .  .  done  with  40  per  cent  dynamite  fired  by  bat- 
It  is  the  intention  to  complete  the  rei)  ainmg  ^^^^  ^^  ^^^  average,  a  series  of  12  holes  were 
40  ft.  of  this  masonry  dam  wnth  a  buttressed  ^^^-  ^^  ^^^^  ^^^^  ^^  ^-^^^^  j^^l^^  ^  ft  ^j^^p 
type  concrete  construction.  Ihis  is  l^ecause  ^^_^^^  loaded  with  VA  to  4  lbs.  of  dynamite, 
the  second  quarry  has  proven  waste tul  and  ^^^^  ^^^^  ^^^  ^  ^^^^^^  shattered  red 
also  because  it  is  below  the  work  remaining  to  ^^^^ite  and  in  several  cases  "the  holes  were 
be  done,  which  would  necessitate  hoisting  all  "^g^ted  in  order  to  get  the  full  effect  of  the 
materials,  whereas  by  placing  the  plant  on  the  -  .^  j^^  ^^.^ere  the  tendency  to  •blow"  was 
north  hill  side,  concrete  can  be  placed  by  grav-  ^,,H^i     jed. 

ity.     The  comparison  IS   about  o.OOO  cu.  yds  ^^^  material  for  the  earth  and  rock  fill  was 

of  masonry  against  2  400  yds.  of  concrete,  and  ^_^^^^  ^^^^^^  ^  j^;,j  3,^,„  ^^  g^p  ^.^^^  ^^^^  ^^  the 

about  40  tons  of  reinforcing  steel.     Iheditter-  ^jje   and  on  the  south  side   of   reservoir.     A 

ence  in  expansion  can  be  taken  care  ol  by  re-  ^^^^^j     ^.^^  enough  for  V/z  cu.  yd.  Western 

inforcing  the  base  of  the  new  construction  and  ^  ^^^  excavated  at  an  elevation  40, 

by  expansion  joints  in  the  buttressed  construe-  ^^^^^^  ^  ^^    ^^^^^^  ^^^  j,.,p  ^^  jj,^  ,,;„      j^dus- 

tfon.     The  up-stream  face  of  the  entire  con-  ^^.^^  ^^^^^  ^^^^  ,^1^  ^^d  when  this  was  exca- 

struction  will  lie  waterproofed.  ^^^^^^  ^^  elevation  40.  the  track  was  doubled, 

SPILLW.VY.  and  switches  put  in  at  the  ends  of  the  double 

The  spillway  is  located  on  the  -nth  side  of  track.     The  first  several  hundred  feet  of  the 

»!,;  r^ervoir  about  300  ft.  from  the  masonry  hill  was  too  steep  for  a  plow,  so  that  cliurn 
Jlr.  On  account  of  the  water  in  the  second  drilling  was  resorted  to,  but  at  the  far  end  of 
dam   c?verin-  up   °L   old   historic    Santa   Fe       the    hill    a    large    proportion    of    the    fill    was 


required.  On  account  of  the  limited  number 
of  men  on  the  work,  the  quarry  gang  also  ran 
the  mixer,  and  on  the  other  end  of  the  work 
the  carpenters  and  helpers  also  saw  to  the 
iJacing  of  the  concrete  and  reinforcing  in  the 
core  wall.  ...  ,     ■, 

The  mixer,  a  %  cu.  yd.  Smith,  the  sand  pile 
and  the  cement  house  were  all  below  the  road. 
The  crushed  stone  was  shoveled  into  a  %  cu. 
yd.  concrete  car  on  the  road  level  and  run  out 
on  to  a  trestle  and  dumped  into  a  trough 
which  led  to  the  mixer  hopper.  The  sand  was 
wheeled  in  from  just  east  of  the  mixer  and 
the  cement  house  was  just  west  of  the  mixer. 
The  crusher  and  engine,  steam  drill,  m'xer 
and  pump  were  all  run  by  steam  furnished 
bv  a  .50  h.  p.  locomotive  type  boiler.  \  Knowles 
p'unip  was  placed  in  the  arroyo  about  100  ft. 
below  the  boiler.  It  was  fed  by  a  2-in.  steam 
line  and  raised  the  water  through  a  4-in.  line 
into  a  7,000  gal.  wooden  tank  placed  just  above 
the  boiler.  The  boiler  water  and  water  for 
the  concrete  was  piped  from  this  tank.  A 
30-ft.  convievor  was  later  placed  in  front  of 
the  crusher' which  about  doubled  the  amount 
of  stone  piled  in  the  same  space. 

Coiicri^^?.— Concrete  was  mixed  in  about 
1 :3  :6  proportions.  El  Toro  cement  was  used. 
From  the  mixer  the  concrete  was  dumped  into 
a  chute  leading  to  a  %  cu.  yd.  concrete  car. 
This  car  was  run  out  onto  a  trestle,  which 
was  built  along  the  core  wall  for  a  length  of 
about  170  ft.,  24  ft.  high  at  the  end  and  its 
top  is  just  above  the  finished  height  of  the 
core  wall.  At  the  end  of  the  trestle  the  con- 
crete was  again  poured  through  a  chute  into 
another  concrete  car  run  on  a  trestle  along 
the  core  wall.  This  lower  trestle  was  arranged 
so  that  it  could  be  raised  with  the  forms  for 
the  core  wall.  The  core  wall  is  reinforced  on 
both  faces  with  ^-in.  round  rods  spaced  18  in. 
on  centers. 

Forms— The  forms  were  made  in  sections 
18  ft.  long  and  2%  ft.  high— this  being  about 
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■all   two   men   could   handle,   after   being  used 
once  or  twice. 

Method. — Because  the  facilities  for  handling 
dirt  were  inadequate  and  the  till  could  only 
be  placed  on  one  side  of  the  core  wall  at  a 
time,  it  was  decided  to  buttress  the  core  wall 
to  withstand  the  pressure  of  the  up-stream  fill, 
which  was  placed  first,  and  also  the  pressure 
of  the  water  which  was  accumulating.  These 
buttresses  were  spaced  15  ft.  on  centers,  were 
3  ft.  thick  on  the  bottom,  1  ft.  thick  on  top, 
and  40  ft.  high.  The  core  wall  was  4  ft.  thick 
at  the  bottom  and  2  ft.  on  the  top.  This  con- 
struction was  completed  to  the  40  ft.  level  in 
time  to  take  the  stress  of  the  40  ft.  up-stream 
fill  as  it  crossed  the  canyon.  While  the  re- 
maining portion  of  the  up-stream  fill  was  being 
placed,  the  170  ft.  of  core  wall  along  the  tres- 
tle was  placed  to  its  full  height. 

At  the  40  ft.  level  the  track  from  the  quarry 
was  extended  along  the  top  of  the  core  wall 
and  the  back  fill  was  started.  As  soon  as  this 
fill  permitted  it,  the  track  was  taken  off  of 
the  core  wall  and  placed  on  it.  The  trestle 
was  extended  clear  across  the  canyon  and  the 
core  wall  placed  to  its  full  height  and  length 
with  the  exception  of  one  18-ft.  section  which 
was  left  so  the  dirt  cars  could  run  through 
onto  the  back  fill.  When  the  back  fill  had 
been  placed  to  the  top  width  required  at  the 
40-ft.  level,  this  opening  was  closed  and  the 
entire  trestle  removed.  A  new  site  for  ob- 
taining the  earth  was  then  chosen  on  the 
south  side  of  the  canyon  and  down  stream 
from  the  dam.  It  was  started  at  such  an  ele- 
vation that  the  cars  could  run  by  gravity  on 
industrial  track  places  on  the  core  wall.  From 
this  position  the  remaining  front  and  back  fill 
was  placed.  It  was  made  10  ft.  wide  on  top. 
The  front  slope  was  made  a  2%  to  1  and  the 
back  slope  a  IVi  to  1. 

Very  little  trimming  was  done  on  the  slopes 
and  no  rolling  whatever  was  done.  The  up- 
stream fill  was  placed  in  water  up  to  the  40-ft. 
elevation  and  the  remaining  16  ft.  up  to  the 
56-ft.  elevation  was  trimmed  by  slips. 

While  the  buttressed  core  wall  was  being 
placed,  the  excavation  for  the  sluicing  pipe 
was  also  in  progress.  This  pipe  is  a  spiral 
riveted  steel  pipe  36  ins.  in  diameter,  placed 
at  the  26-ft.  elevation  and  is  placed  along  the 
side  of  the  spillway  next  the  dam.  There  are 
three  collars  of  concrete  around  this  pipe  to 
cut  off  the  possibility  of  water  following  along 
it.  These  collars  were  spaced  15  ft.  apart  and 
the  same  distance  from  the  core  wall.  On 
them,  as  a  foundation,  columns  2x4  ft.  were 
run  up  to  a  point  2  ft.  below  the  height  of  the 
front  slope.  On  these  columns  a  reinforced 
retaining  wall  was  placed,  which  kept  the  fill 
of  the  full  height  section  from  falling  onto 
the  spillway.  This  wall  was  from  2  to  7  ft. 
high.  The  spilhvay  slope  and  the  slope  of  the 
regular  section  met  at  a  point  30  ft.  from  the 
core  wall  on  the  front  slope  and  15  ft.  from 
the  core  wall  on  the  back  slope.  This  method 
of  running  up  columns  saved  the  cost  of  run- 
ning a  solid  wall  up  for  the  spillway  sides  as 
would  otherwise  have  been  necessary. 

There  are  two  valves  on  the  sluicing  line, 
one  placed  at  the  back  of  the  core  wall,  wdiich 
is  reached  through  a  manhole  cast  in  connec- 
tion with  the  core  wall,  and  the  other,  an 
emergency  valve,  placed  on  the  back  end,  just 
outside  of  the  slope  of  the  back  fill. 

The  spillway  is  on  the  north  end  of  the  dam, 
is  80  ft.  long,  and  its  top  is  5  ft.  below  the 
top  of  the  dam.  This  will  allow  for  a  flood 
flow  of  about  6.000  sec.  ft.,  which  is  about  40 
per  cent  in  excess  of  the  highest  flood  known 
on  the  stream.  The  spillway  will  be  paved  on 
the  front  with  blocks  laid  in  mortar  and  will 
be  rip-rapped  on  the  back  slope. 

The  discharge  pipe  and  valve  were  to  have 
been  placed  on  the  south  end  of  the  dam  but 
had  not  been  received  up  to  the  time  work 
stopped.  This  pipe  is  a  42-in.  spiral-riveted 
steel  pipe,  with  a  single  valve  just  back  of  the 
core  wall.  Its  invert  is  at  an  elevation  4  ft. 
below  the  spillway  level.  It  leads  directly  into 
the  main  canal. 

There  was  an  opening  left  in  the  core  wall 
to  receive  this  pipe  and  it  was  on  July  15  this 
year,  during  a  flood,  that  the  water  ran 
through  this  opening  and  washed  away  part  of 


the  back  fill.     The  core  wall  being  unable  to  The  work,  which  is  of  especial   interest  be- 

withstand  the  pressure,  without  the  aid  of  the  cause  the  concrete  was  deposited  in  the  wet, 

back  fill,  broke  off  to  the  top  of  the  buttresses.  was  executed  for  the  power  company  by  means 

Damage  amounting  to  about  $5,000  was  done  of   the  concrete   plant,   boats   and   labor   force 

to  the  work.  emiiloyed   in   corewall   construction   in   Moline 

The  ditch  line  was  a  small  piece  of  work.  Pool,  and  under  the  supervision  of  Assistant 

but  it  furnished  everything  from  earth  to  rock  Engineer    J.    B.    Bassett   of    the    U.    S.    Rock 

excavation  and  had  to  be  done  by  hand.     It  is  Island  district. 

to   be   cement   lined.     The   unit  costs  of   this  The  power  company  paid  all  labor  and  mate- 
work  were  about  as  follows :  rial  expenses  and  a  fair  rental  for  the  govern- 

cu^yd  '"'-'"'  P'^'it-     Operations  began  Sept.  20,  1909, 

Earth  and  rock  fill  average  for  the  total. !'!'$0.2S  a'"'    ^^•^'''c   completed   Oct.   28,   the   dam   being. 

Churn  drilling  and  blasting 04  as  rebuilt,  764.2  ft.  in  length,  and  the  quantity 

Concrete  1  :  3  :  6  in  P'ace. . , 4.'oO  of  concrete  deposited   1.089  cu.  yds.     Two  and 

Dnl  mg,  b  astmg  and  crushmg  rock 92  ,     ,,              '^    r.                   i   »•            r    j   „     .u. 

gjjjjd r 55  one-half   years   after   completion   of   dam,   the 

Trenching   In    rock 5.60  work    remained    in    good    shape,    with    a    few 

The  camp  was  located  between  the  two  dams  small  leaks  and  a  larger  one,  although  not  se- 
and  consisted  of  about  30  cottages,  bunk  tents,  rious.  which  was  recently  stopped.  These  mi- 
stables,  commissary  and  mess-house.  The  la-  nor  leaks  were  due  to  the  pressure  of  water 
borers  were  housed  and  fed  for  $4  per  week.  which  ran  through  the  work  at  all  times  dur- 
The  camp  cost  about  $8  per  person  and  about  ing  construction. 

50  cts.  per  year  per  person  to  maintain.  The   flow   of   water   over  the  old   dam   was 

The  cost-keeping  records  kept  on  the  work  checked    by    means    of    flash    boards,    but    the 

were  kept  by  the  bookkeeper  and  timekeeper.  leakage   through  the  dam,  which   was  consid- 

The  system  used  was  to  give  each  branch  of  erable,   was   only  partially   stopped  by  a   can- 

the  work  a  letter  and  each  operation  in  that  vas  covering  on   top   of  the   sheathing  of  the 

part  of  the  work,  a  number.     This  was  simple  upper   apron   of   the    dam   where  the   leakage 

and  expansive,  and  was  used  for  material  and  began.      Had    this    matter    been    properly    at- 

labor  alike,  such  as  A  for  excavation,  A-1  for  tended  to  at  the  start,  the  progress  and  qual- 

common  labor  (shoveling,  etc.),  A-2  for  drill-  ity  of  the  work  would  have  been  bettered  and 

ing,   drill   runner   and   helper,   A-6  coal,   A-12  the  cost  would  have  been  considerably  less, 

plant  maintenance.     Regular  time  books  were  The  old  dam,  as  shown  in  cross  section,  was 

used  and  the  timekeeper  in  checking  off  morn-  of  the  ordinary  rock-filled  crib  type,  its  lower 

ings   and   afternoons  would   mark  hours,   and  apron  extended  6  ft.   from  the  crest  line  and 

on  the  line  below  the  work  being  done.     This  was  3  ft.  lower. 

required  two  lines  in  the  time  book  for  every  The   plank    deck    on    the    lower   apron    and 

laborer.     This  was  compiled  in  the  office  and  some  of  its  upper  timbers  were  removed.     In 

put    on    daily   reports,   which,    with   the   daily  some  cases  the  entire  crib  in  this  apron  had 

slips   from   the   foremen,   made  it  possible   to  been  carried  away  by  the  ice  back  to  the  crest 

list  the  materials  used.     Weekly  estimates  on  line.      In    cases    where    the    crib    and    filling 

work  done  were  made  and  credited  against  the  were  practically  intact,  the  top  timbers   were 

weekly  summary  of  the  daily  reports.  removed,  as  also  the  rock,  to  a  depth  of  about 

The  entire   work  is  being  done  on  a  force  P/^   ft.  to  allow  the  concrete  to  key  properly 

account  basis.     Mr.  Ernest  E.  Meier,  Asso.  M.  to  the  cribbing. 

Am.  Soc.  C.  E.,  of  the  Southwestern  Engineer-  The  concrete  plant  is  mounted  on  a  barge 

ing  Co.,  of  Santa  Fe,  N.  M.,  had  full  charge  100x20  ft.     This  barge  is  provided  with  spuds 

of  the  operations  for  the  Santa  Fe  Irrigation  so  that  it  may  readily  be  held  in  position  in 

&  Improvement  Co.  a   swift  current.     The  plant  comprises :     The 

mi.xer,    the    devices    used    for    charging    the 

Methods      and      Costs      of     Rebuilding  ""^er,  and  the  means  employed  for  delivering 

the  mixed  concrete  at  the  desired  place. 

South   Dam,    Head    of   Rock    River  The    mixer    is    of    the    rotating    drum    type 

Rapids  at  Lock  35  of  the  Illi-  about  5  ft.  in  diameter  and  3  ft.  through,  and 

.                         .      ...  is  set   up  near  the  middle  of  the  barge.     Its 

noiS     and     Mississippi  capacity  is  about  22  cu.  ft.     It  is  rotated  by  a 

Canal.  vertical  engine  of  from  8  to  10  h.  p.  which  is 

furnished  with  steam  at  a  pressure  of  100-125 

Contributed     by    Chas.     W.     Durham,     Principal  „       u           linri7ontnI   boiler  sitinted   nt  one  pv- 

Asslstant    Engineer.    Upper    Mississippi  "^s.   by  a  nor  zontal  Coiier  situateo  at  one  e\ 

River  Improvement,  Rock  Island,  111.  tremity    of    the    boat.      Connections    are    also 

In  backing  up  Rock  River  to  secure  sufficient  "i-ide  to  supply  steam  to  this  engine  from   a 

depth    for    navigation    in    Rock    River    Pool,  vertical  boiler  placed  at  the  other  end  of  the 

which  extends  from  Lock  35  to  Lock  29,  about  boat. 

nine  miles,  two  crib  dams  were  built  by  the  For  charging  the  mixer  a  skip  car  is  used 
Ifnited  States  in  1894,  one  across  the  north  having  a  capacity  of  about  22  cu.  ft.  This  car 
branch  and  the  other  across  the  south  branch  runs  on  a  track  leading  up  to  the  top  of  the 
of  Rock  River  at  the  head  of  the  lower  rapids.  mixer,  and  is  arranged  with  the  front  wheels 
In  the  recent  water-power  installation,  the  of  different  gage  from  those  in  rear.  This  en- 
north  dam  was  abandoned  and  a  new  concrete  ables  the  car  to  be  dumped  into  the  mixer  al- 
dam  was  built  across  the  north  branch  at  the  most  automatically  by  providing  for  the  front 
foot  of  the  rapids,  in  order  that  the  entire  wheels  a  tr.ick  which  runs  out  horizontally 
fall  might  be  utilized  at  the  power  house,  which  above  the  drum  while  the  rear  wheels  continue 
is  built  a  short  distance  below  the  dam.  up  an  incline.  Thus  by  simply  continuing  the 
The    south    dam   had    become   through   age  pull  of  the  hoisting  rope,  the  rear  of  the  car 
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Fig.    1 — Cross    Section    of    Old    Crib    Dam    Closing  South  Branch  of  Rock  River. 


very  rotten  and  leaky,  and  the  water-power 
company  was  obligate>l,  by  the  act  of  Con- 
gress authorizing  tlie  installation,  to  rebuild 
or  reinforce  it  in  a  substantial  manner,  and 
on  completion  turn  it  over  to  the  government. 
The  normal  cross  section  of  the  old  south  dam 
is  shown  by  Fig.  1. 


is  elevated  sufficiently  to  dump  the  contents. 
The  lower  part  of  the  track  is  hin.ged  so  that 
it  can  be  let  down  on  the  deck  of  the  stone 
barge,  which  lies  just  alongside,  and  the  car 
may  then  be  run  out  all  the  way  on  this  barge 
making  it  very  easy  to  load.  It  is  operated  by 
a  hoisting  rope  attached  to  a  belt  hoist  nm  by 
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a  horizontal  engine  of  about  16  h.  p.  Steam 
is  furnished  by  the  horizontal  boiler  spoken  of 
above.  The  car  runs  back  to  its  position  on 
the  stone  barge  by  gravity. 

A  swinging  partition  is  so  arranged  in  the 
car  as  to  make  a  division  between  the  sand 
and  the  stone,  and  insure  getting  the 
proper  proportion  of  each  in  every  charge. 
The  sand  is  loaded  into  the  back  of  the  car 
and  the  stone  into  the  front,  the  partition  be- 
ing so  arranged  as  to  swing  out  of  the  way 
when  the  car  is  tilted  to  discharge  into  the 
mi.xer. 

In  operating  the  plant,  the  machinery  barge 
is  placed  broadside  to  and  as  near  the  work 
to  be  done  as  is  possible.  Ne.xt  to  it  is  placed 
the  stone  barge,  next  the  sand  barge,  and  last 
the  cement  barge,  all  broadside  to  broadside. 


■■»-  6' 


Fig.  2 — Normal  Cross  Section  of  New  South 
Dam. 


The  sand  and  stone  are  shoveled  directly  into 
the  car  while  the  cement  must  be  carried  to 
it  in  bags.  Two  men  are  employed  in  loading 
the  cement,  three  in  shoveling  the  sand,  and 
five  on  the  broken  stone.  Three  100-lb.  sacks 
of  cement  are  used  for  each  car. 

The  water  is  put  into  the  mixer  with  a 
bucket  filled  from  two  barrels  conveniently 
situated.  These  barrels  are  kept  tilled  by  a 
steam  pump. 

The  concrete  is  transferred  from  the  mixer 
to  the  work  in  a  large  bucket  nearly  cubical  in 
shape,  which  holds  22  cu.  ft.  The  bottom  of 
the  bucket  is  composed  of  two  hinged  doors 
meeting  in  the  middle  and  held  in  a  closed  po- 
sition by  a  catch,  which  is  readily  released  by 
pulling  a  cord.  These  doors  are  also  so  ar- 
ranged as  to  be  readily  closed  again.  The 
bucket  is  attached  to  the  main  hoist  of  a  der- 
rick operated  by  a  double  drum  hoisting  en- 
gine of  about  40  h.  p.  The  derrick  has  a  com- 
paratively short  mast  20  ft.  in  height  and  a 
long  40-ft.   boom. 

The  concrete  apparatus  described  above  has 
done  excellent  work  both  on  the  corewall  and 
on  this  private  dam.  It  requires  about  five 
minutes  from  commencing  to  load  the  car  un- 
til the  bucket  of  concrete  is  in  place,  and  the 
barge  has  been  regularly  putting  in  on  the 
corewall  100  cu.  yds.  of  concrete  every  work- 
ing day  of  eight  hours. 

The  employees  required  for  its  operation  are 
the  following:  One  foreman,  one  derrick 
man,  one  stationary  engineer,  one  fireman,  one 
hoist  man  (to  control  the  movements  of  the 
car),  two  bucket  men,  two  men  in  the  form 
to  help  place  concrete,  two  cement  men,  three 
sand  men,  five  stone  men,  three  carpenters  and 
two  carpenters'  assistants. 

A   cross    section    of   the   proposed   concrete 


TABLE    I.— COST    STATEMENT   FOR    SOUTH 

DAM     AT     HEAD     OF     ROCK     RTVER 

RAPIDS.  BUILT  IX  FALL  OF  1909. 

(Length    of   Dam,    764.2    ft.      Concrete,    1,689 

cu.    yds.)  p^_. 

Items.  Totals,  cu.  yd. 

Subsistence  and  quarters: 

Labor   cooks   and   helpers $    209.4 1 

.Subsistence  stores    ^  ,  ,  t 

Quarters    sundries    44.11 

Total     $    799.99     $0.47 

Preliminary  Expense; 
Labor  placing  flash   boards,   re- 

moving   apron,    etc i      99.41       O.Ob 

Office   Charges: 

Labor   of    clerks $      50.00      0.0.-! 

Forms: 

Labor     $    416.97 

Materials     651.59 

Total     $1,068.56       0.63 

Towing: 

Labor    (crew  of  steamboat) $    389.72 

Coal   (fuel   for  steamboat) 132.00 

Total     .• $    521,72       0.31 

Mixing  and  Depositing: 

Labor     $    898.71       0.53 

Materials: 

Gravel     $      59.oS 

Crushed   stone,   about   1,680   cu. 

yds 1,680.00 

Handling    stone    and    other    ma- 
teiials  at  35  cts.  per  cu.  yd...      587.51 

Sand    180.99 

Cement     2,090.00 

Coal    85.77 

Sundries,    oil,    etc 35.15 

Sundry  expense,   drayage,   etc..        26.82 

Total    $4,745.82  $2.81 

Operating  cost,  exclusive  of  plant 

rental     $8,184.21  $4.84 

Rent  of  boats   794.00  0.47 

Total    cost    $8,978.21     $5.31 

dam  showing  its  shape,  dimensions  and  rela- 
tion to  the  crib  dam  is  shown  by  Fig.  2. 

The  concrete  reinforcement  was  placed  on 
the  downstream  side  of  the  crest  line  of  the 
dam,  completely  covering  and  bonding  to  the 
remaining  solid  part  of  the  old  dam.  Its  crest 
was  brought  to  the  original  grade  of  the  old 
dam.  It  has  a  level  top  4%  ft.  wide  then 
falls  in  an  ogee  curve  to  the  apron  level  3 
ft.  below.  The  concrete  apron  is  2%  ft.  in 
width  from  the  spring  line  of  the  curve,  ex- 
cept along  a  distance  of  about  200  ft.  of  the 
dam  where  the  width  was  increased  on  ac- 
count of  extra  depth.  The  total  cross  section 
width  of  the  concrete  dam  from  crest  line  to 
edge  of  apron  is  11  ft.  in  the  normal  section, 
but  was  increased  where  the  depth  was  ex- 
cessive, as  stated  above. 

In  construction,  concrete  was  deposited  in 
the  water  by  use  of  the  plant  above  mentioned. 
That  portion  of  the  dam  comprising  the  lower 
apron  was  built  first  along  the  entire  length. 
A  vertical  form  was  set  in  the  water  for  the 
lower  face.  The  concrete  on  the  upper  side 
was  allowed  to  spill  towards  the  cribbing  ex- 
cept on  the  top  where  a  10-in.  plank  was  placed 
to  form  a  definite  edge.  Steel  rods  were  set 
in  this  concrete  and  allowed  to  project  up- 
ward. All  forms  were  held  in  place  by  twisted 
wire  fastened  back  to  the  crib  of  the  old  dam. 

After  the  completion  of  this  portion  of  the 
dam,  the  upper  part  was  constructed  as  fol- 
lows: Form  slabs  in  16-ft.  lengths,  compris- 
ing all  of  the  curved  part  of  the  face  of  the 
dam,   were    built   on    shore   and   set    in    place 


with  the  lower  edge  resting  on  the  previously 
constructed  apron.  The  upper  edge  was  HeK 
in  place  and  lined  up  by  means  of  spreaders 
and  wire  ties.  The  4%-ft.  horizontal  crest 
was  thus  left  open  to  allow  the  placing  of  the 
concrete  and  for  finishing.  These  form  slabs 
were  removed  and  placed  ahead  as  the  work 
progressed.  A  row  of  2-in,  pipe  about  1  ft. 
long  was  sunk  vertically  in  a  line  in  the  con- 
crete with  the  upper  end  of  pipe  flush  with  the 
top  surface,  for  use  as  sockets  for  fiash  board 
pins. 

Much  difficulty  was  continually  encountered 
from  the  flow  of  leakage  water  through  the  old 
crib.  This  was  taken  care  of  by  a  program 
of  continuous  construction  from  one  end.  The 
work  was  stopped  at  a  temporary  bulkhead 
at  the  end  of  each  working  day,  this  bulkhead 
being  pulled  out  on  the  following  morning 
and  the  work  commenced  again  at  that  point. 
The  leakage  water  was  pushed  ahead  of  the 
concrete  by  means  of  boards  laid  against  the 
cribs.  The  quantity  of  water  flowing  through 
the  old  dam  was  variable,  as  at  times  its  vol- 

yxXi^l^  oenr 
ro3tiope 


Fig.  3 — Cross  Section  to  Show  Ogee  Forms. 

ume  would  seriously  threaten  to  stop  the  work, 
and  again  it  would  ease  off  considerably  as  a 
tighter  portion  of  the  dam  was  passed.  At  a 
distance  of  75  to  100  ft.  back  of  the  point  at 
which  the  work  was  in  progress,  the  water 
rose  to  the  top  of  the  concrete  and  flowed 
over. 

The  closure  of  the  dam  was  accomplished 
with  ease.  At  a  point  near  the  end  of  the 
dam,  which  appeared  to  be  tighter  than  other 
portions,  the  work  was  finished  in  a  bulkhead 
at  the  close  of  a  working  day.  A  bed  of  con- 
crete had  previously  been  placed  at  a  level  a 
little  below  the  apron  back  to  the  cribbing  at 
this  point  to  stop  pressure  from  below.  The 
work  was  then  started  at  the  abutment  and 
carried  back  and  closed  in  with  the  work  of 
the  previous  day  without  trouble. 

The  foundation  under  the  dam  was  solid 
rock  e.xcept  along  about  130  ft.  of  its  length 
commencing  at  a  point  approximately  one- 
third  of  the  way  from  the  south  end.  The 
original  drawings  of  the  old  dam,  made  at  the 
time  of  its  construction,  show  heavy  clay 
mixed  with  gravel  at  this  section,  but  the  clay 
had  been  cut  away  by  flow  over  the  dam  to  a 
depth  of  about  12  ft.  below  the  apron  level. 
Through  this  deep  part,  in  addition  to  extra 
width  of  the  dam  mentioned  above,  concrete 
was  banked  up  on  the  lower  side  to  a  depth 
of  four  to  five  feet. 

In  the  cost  statement.  Table  I,  crushed  rock 
is  figured  at  $1  per  cubic  yard,  and  no  salvage 
is  credited  for  form  lumber. 
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Method  of  Constructing  Piers  for  the 

New    Double    Track    Deck    Plate 

Girder     Bridge     Over     Cedar 

River  at  Moscow,  la. 

Contributed    by   C.    E.    Ziegenbein,    Engineer   in 
Charge. 

The  new  bridgie  is  an  eleven  span  double 
track  desk  plate  girder  structure  and  the  foun- 
dation work  now  nearing  completion  consists 
of  seven  new  concrete  piers,  one  new  abut- 
ment, three  old  piers  remodeled  and  one  abut- 
ment remodeled.     The  new  bridge  replaces  a 


single  track,  five  span  steel  truss  bridge,  and 
is  being  built  by  the  Chicago,  Rock  Island  & 
Pacific  Ry.  The  steel  work  is  designed  for 
Cooper's  E.55  loading.  This  article  relates  only 
to  the  foundation  work.  Figure  1  shows  the 
new  foundation  work  in  progress  and  the  old 
truss  bridge  which  is  to  be  removed. 

A  tram\vay  about'8  ft.  from  the  ends  of  the 
piers  and  5  ft.  above  ordinary  water  gives  ac- 
cess to  all  parts  of  the  work.  This  tramway, 
built  of  second-hand  materia!  furnished  by 
the  railway  company,  was  put  in  at  the  rate  of 
five  panels  per  day.  A  stifif  leg  derrick  with  a 
26-ft.  boom  and  a  hoisting  engine  was  rigged 
up  on  an  ordinary  push  car,  and  with  it  the 


piling  was  driven,  stringers  placed  and  track 
laid  ahead. 

The  work  was  divided  into  two  parts,  one 
foreman  starting  at  the  west  end  and  working 
east,  w-hile  the  other  foreman  began  in  the 
middle  and  worked  east.  The  laborers  and 
carpenters  were  transferred  from  one  foremaa 
to  the  other  as  their  respective  work  required. 

Water  and  steam  was  furnished  at  a  mini- 
mum cost  by  using  a  large  boiler  and  a  water 
supply  tank  placed  high  enough  to  furnish 
water  by  gravity  to  all  points  necessary.  The 
jilant  consisted  of  a  120  hp.  boiler  stationed  at 
one  end  of  the  bridge  and  both  steam  and 
water  lead  lines  ran   the  entire  length  of  the- 
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bridge  on  the  ties.  Since  a  majority  of  the 
hoists  were  skeletons,  a  simple  connection  to 
the  steam  leads  fiirnished  hoisting  power.  The 
pumps  used  in  the  holes  were  steam  centrifu- 
gal and  steam  vacuum.  The  operating  and 
moving  of  these  pumps  from  hole  to  hole  was 


In  practically  every  location  old  wood  piles 
from  previous  piers  and  trestle  work  were  en- 
countered. The  steel  piling  split  many  of 
these  well  preserved  piles.  Because  of  this  the 
sheet  piling  drove  very  hard  and  the  ordinary 
type  of   follower  used   for  driving  them  was 


The  job  required  the  placing  of  4,800  cu.  yds. 
of  concrete,  the  driving  of  800  foundation  piles 
varying  from  16  to  24  ft.  in  length,  the  placing 
of  116  cu.  yds.  of  stone  masonry  and  tearing 
down  700  cu.  yds.  of  old  stone  masonry.  The 
excavation  amounted  to  3,550  cu.  yds.    Of  this 


Fig.     I — View    Showing    Construction    of    New    Piers   for   a    Double   Track    Deck    Plate    Girder    Bridge. 


made  easy  by  having  a  main  steam  lead  with 
which  to  connect.  One  of  the  concrete  mixers 
as  operated  also  from  the  big  boiler.  The  wa- 
ter used  in  mixing  concrete  and  running  the 
four  boiler  hoists  was  taken  from  the  water 
main.  A  steam  pump  fed  from  the  steam  lead 
forced   water  into   the   tank. 

The  piers  are  a  1  :.3 :5  mi.xture  of  cement, 
sand  and  stone  e-xcept  in  copings,  in  which  a 
1 :2:4  mixture  is  used.  Stone  and  sand  for  the 
job  were  loaded  in  bottom  dump  cars  and 
dumped  through  the  bridge  at  points  as  near 
as  possible  to  the  proposed  locations 
of  piers.  These  dump  cars  made  it  possible 
for  the  daih'  switch  local  to  unload  material, 
thus  saving  work  train  service.  Cement  was 
unloaded  into  cement  houses  at  either  end  of 
the  bridge  and  on  an  island  at  the  center  of 
the  bridge.  Material  was  wheeled  to  the  mixer 
and  the  several  locations  made  the  haul  short. 
The  mixer  was  placed  close  enough  to  the  pro- 
posed pier  so  that  the  concrete  could  be  run 
directly  into  the  hole  for  footings  and  lifted 
with  a  derrick  into  the  neat  work  forms. 

Special  care  had  to  be  taken  in  the  coffer- 
dam work,  both  because  of  the  dangerous  ma- 
terial underlying  Cedar  River  and  because  two 
of  the  new  piers  were  placed  within  8  ft.  of 
existing  old  piers  carrying  the  old  trusses  and 
traffic.  These  old  piers  will  be  torn  down 
when  the  trusses  are  removed.  Tests  were 
made  at  each  pier  location  before  the  piers 
were  designed.  They  were  made  by  driving 
casings  and  bringing  up  material  with  augers 
and  sand  cups.  Test  holes  40  ft.  below  the 
bottom  of  the  river  showed  varying  layers  of 
gravel,  blue  clay  and  quick  sand.  From  the  re- 
sults of  these  tests  the  pier  footings  were  de- 
signed to  lay  in  a  good  working  material  and 
the  foundation  piling  was  driven  to  such  a 
depth  that  it  would  pass  through  a  good  layer 
of  blue  cl.ay,  thus  preventing  any  possibility  of 
being  undermined  by  the  swift  current. 

The  cofferdam  consisted  of  U.  S.  steel  sheet 
piling  12  ins.  wide  and  braced  with  10x10  in. 
timbers.  All  piling  was  placed  for  one  coffer- 
dam before  any  one  was  driven.  Every  pre- 
caution taken  toward  keeping  piling  perpen- 
dicular was  found  to  pay  for  itself  when  it 
had  to  be  pulled.  The  piling  was  driven  to 
about  5  ft.  below  the  bottom  of  the  hole  to 
prevent  loose  material  from  raising  in  the  hole. 
After  driving  to  this  depth  it  was  impossible, 
in  a  few  cases,  to  lower  the  material  in  the 
hole  when  within  2  or  .3  ft.  of  the  bottom. 
By  driving  the  foundation  piling  this  material 
was  stiffened  to  such  an  extent  that  it  could 
be  excavated.  Where  the  current  was  so  .swift 
that  the  water  would  undermine  the  sheet  pil- 
ing at  the  shoulders  of  cofferdams,  wings  were 
built  out  from  the  nose  of  cofferdam,  and  3  or 
4  ft.  away,  thus  turning  the  water. 


found  too  light  to  protect  the  pile  tops.  To 
remedy  this  an  ordinary  follower  used  on 
wood  piling  was  put  into  use  by  sawing  a  1  in. 
slit  in  it  to  fit  over  the  steel  piling.  The  slit 
was  cut  to  a  level  with  top  of  cup  in  follower. 
The  accompanying  view,  Fig.  2,  shows  the  fol- 
lower in  use.  This  follower  is  not  only  an 
improvement  in  driving  sheet  piling,  but  also 
does  away  with  changing  followers  in  leads 
when  foundation  piling  is  to  be  driven.  It  was 
designed  by  the  contractor's  superintendent. 

Some  of  the  old  piers,  which  are  to  be  used, 
were  lengthened  in  stone  and  carried  up  to 
within  about  3  ft.  of  the  top.  '  This  upper  3  ft. 
or  bridge  seat  is  built  of  concrete.  The  old 
truss  resting  on  one  end  made  it  necessary  to 
build  the  bridge  seat  in  sections.  Longitudinal 
bars  in  the  bridge  seat  were  cut  and  allowed 


Fig.   2 — View  of   Heavy   Follower  for   Steel 
Sheet  Piles. 


to  project  about  2  ft.  for  a  splice  with  the  nox' 
section. 

The  piers  are  designed  to  carry  telegraph 
poles  by  clamping  them  to  two  rails,  which 
I>rojcct  from  the  pier  end.  Tw'o  SO  lb.  rails 
were  placed  in  the  concrete  for  this  purpose. 
Chey  project  7  ft. 


2,740  cu.  yds.  were  wet  excavation.  The  sheet 
piling  driven  amounted  to  21,750  lin.  ft.,  7,000 
ft.  of  which  was  used  twice.  The  contractor 
has  done  this  work  in  six  months,  with  an 
average  force  of  35  men  and  equipment  valued 
at  $15,000.  About  320  tons  of  coal  were  used. 
The  entire  bridge,  both  foundations  and 
steel,  was  designed  and  detailed  in  the  office  of 
the  Bridge  Engineer,  Mr.  I.  L.  Simmons.  The 
construction  was  supervised  by  Mr.  W.  H. 
Peterson,  Engineer  Maintenance  of  Way,  with 
the  writer  representing  the  Chicago,  Rock  Isl- 
and &  Pacific  Ry.  Co.  on  the  work.  The  Ce- 
dar Rapids  Construction  Co.  was  the  con- 
tractor for  constructing  the  piers. 


A    Three    Span,    Pony    Truss    Street 

Bridge    with    Concrete    Protected 

Floor  Over  Railv^^ay  Tracks. 

Contributed   by    A.    W,    Carpenter,    Engineer    of 

Structures,   New  York  Central   &  Hudson 

River  R.  R. 

The  bridge  carrying  Eleventh  St.  in  the 
city  of  Niagara  Falls,  N.  Y.,  over  the  tracks 
of  the  Rochester  &  Niagara  Falls  Branch  and 
Suspension  Bridge  Yard  of  the  N.  Y.  C.  & 
H.  R.  R.  R.,  and  known  by  the  railroad  com- 
pany's number  F-205,  has  been  reconstructed, 
the  work  being  completed  during  the  winter 
of  the  present  year.  The  bridge  existing 
prior  to  the  reconstruction  was  built  in  1886, 
consisting  of  three  spans  of  about  89  ft.  each, 
pony  lattice  truss  construction,  intermediate 
supports  on  iron  bents  and  end  supports  on 
masonry  abutments.  The  trusses  were  spaced 
20  ft.  c.  to  c,  with  a  roadway  of  about  18  ft. 
clear  betwen  wheel  guards,  and  a  sidewalk  was 
carried  on  cantilever  projections  of  the  floor 
beams  on  one  side  only.  The  trusses,  floor 
beams,  laterals  and  bents  were  of  wrought 
iron;  the  floor  joists  and  floor  covering  of 
wood.  The  bridge  had  an  original  capacity 
for  ordinary  light  highway  traffic,  but  by  1905 
had  become  so  badlv  corroded  that  extensive 
renewals  and  reinforcements  of  the  metal 
parts  were  necessitated,  which  were  com- 
pleted in  1907.  This  record  of  corrosion  of 
material  is  in  itself  of  some  interest.  .\11 
corrosion  of  truss  members  had  taken  place 
below  or  at  the  floor  level,  on  the  sidewalk 
side  only,  the  truss  on  the  opposite  side, 
which  was  not  in  any  way  inclosed,  being 
practically  uncorroded.  As  the  tracks  were 
mostly  grouped  under  the  center  span,  that 
span  had  suffered  the  bulk  of  the  corrosion. 
.■\1I  the  floor  beams  of  the  center  span  and 
one  of  the  south  span  and  all  laterals  of  the 
center  span  were  renewed,  and  the  members 
of  trusses  and  bents  were  reinforced  where 
corrosion   was   severe. 
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At  the  time  the  bridge  was  reinforced,  the 
International  Railway  Co.  desired  to  e.xtend 
a  local  street  car  line  over  it,  but  it  was  con- 
sidered too  weak  for  this,  even  after  the 
restoration  of  the  original  strength.  The  city 
of    Niagara    Falls   was   also    growing   rapidly 
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the  difficulties  of  estimating,  and  the  all- 
beam  floor  was  chosen  for  the  other  reasons 
stated  above.  Simple  arches  between  the 
beams,  with  light  reinforcements  above  the 
soffits,  were  chosen  because  of  the  great 
strength   obtained   with   much   less   remtorce- 


Ibs.  on  each  of  two  rear  wheels  spaced  2  ft. 
6  ins.  c.  to  c,  axles  11  ft.  c.  to  c,  and  tread 
of  wheels  29  ins. 

An  electric  railway  loading  consisting  of 
two  50-ton  cars  on  each  track,  cars  51  ft.  1  in. 
long,  c.  to  c.  of  couplings,  25,000  lbs.  on  each 
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Elevation  of  Street   Bridge   Over  Railway  Tracks  at  Niagara  Falls,  N.  Y. 


beyond  the  bridge  and  demanding  a  better 
structure.  These  interests  finally  brought 
about  the  reconstruction  of  the  bridge  at  the 
joint  expense  of  themselves  and  the  railroad 
company.  The  new  structure,  Fig.  1,  dupli- 
cates the  old  one  as  to  spans  and  location  of 
the  intermediate  bents,  but  is  wider  and 
stronger.  The  new  trusses  are  spaced  41  ft. 
8  ins.  c.  to  c,  giving  a  roadway  of  38  ft.  be- 
tween curbs,  Fig.  2,  and  support  two  outside 
sidewalks  of  about  6  ft.  clear  width.  Two 
electric  railway  tracks  are  carried  in  the  cen- 
ter of  the  roadway.  The  structure  is  de- 
signed for  the  heaviest  city  traffic  and  elec- 
tric railway  equipment.  The  abutments  being 
carried  to  rock  foundation  below  the  level 
of  the  tracks  permit  the  future  utilization  of 
almost  the  entire  space  under  the  side  spans 
for  tracks. 

The  superstructure  and  intermediate  sub- 
structure were  designed  and  built  by  the  rail- 
road company:  the  abutments  and  approaches 
by  the  city.  For  the  superstructure,  the  fol- 
lowing is'  a  description  of  the  construction 
with  the  reasons  for  certain  governing  fea- 
tures : 

GENERAL     FEATURES     OF     DESIGN. 

Cantilever  sidewalk  construction  was  chosen 
as  giving  the  greatest  floor  economy  and 
probably  the  best  anpearance.  In  order  to 
prevent'  the  corrosion  of  the  metal  parts  be- 
low the  floor,  and  also  to  support  the  re- 
quired asphalt  block  pavement,  concrete  floor 
construction  with  the  concrete  extended  to 
encase  all  the  steel  below  the  floor.  Fig.  3, 
was  chosen.  The  choice  of  the  arrangement 
of  steel  in  the  floor  seemed  to  lie  between 
a  system  of  floor  beams  and  stringers  and 
one  of  floor  beams  onlv,  spaced  close  enough 
to  avoid  the  use  of  stringers.  The  problem 
of  choice  in  this  case,  so  far  as  economy  is 
concerned,  is  rather  difficult,  especially  as  the 
concrete  flooring  and  protection,  with  its  va- 
rious forms  of  application,  complicates  the 
case  greatly.  The  permissible  maximum  depth 
of  floor  beams  was  only  about  one-seven- 
teenth of  the  span  between  trusses,  and  very 
heavy  beams,  so  far  as  flange  section  was 
concerned,  would  have  been  required  with 
the  beam-and-stringer  arrangement ;  also  the 
end  connections  to  trusses  would  have  been 
difficult  with  the  necessarily  shallow  ends.  In 
the  all-beam  floor,  by  the  introduction  of  a 
line  of  diaphragms  along  the  center  line  of 
the  roadway,  it  was  assumed  that  wheel  con- 
centrations would  be  distributed  over  at  least 
two  beams,  and  in  this  way  the  weight  of 
steel  could  be  greatly  reduced.  It  is  also 
probable  that  the  all-beam  floor,  with  the 
diaphragms  as  mentioned,  is  stiffer  trans- 
versely than  the  beam-and-stringer  floor,  and 
further,  the  all-beam  floor  has  the  advantage 
in  simplicity  of  metal  and  concrete  construc- 
tion. 

Estimates  of  comparative  cost  of  the  two 
types  of  floor  were  made,  not  neglecting  to 
take  into  account  the  additional  steel  required 
for  beam  action  in  the  bottom  chords  of  the 
trusses  with  the  all-beam  floor,  and  while 
there  appeared  to  be  some  small  advantage 
in  cost  in  favor  of  the  beam-and-stringer 
floor,    the    result    was    questionable    owing   to 


ment,  and  no  more  concrete  than  would  have 
been  required  with  reinforced  slabs.  The 
street  railway  rails  have  ample  strength  to 
independently  carry  the  wheels  between 
beams.  For  the  girders,  pony  riveted  trusses. 
Fig.  4,  were  chosen  in  preference  to  plate 
girders  or  through  trusses  for  the  following 
reasons:  Pony  trusses  or  plate  girders  coiild 
be  erected  without  falsework  between  tracks, 
as  they  could  be  handled  in  single  pieces  and 
the  floor  later  cc.nnected  to  them  directly; 
this  could  not  be  done  with  through  trusses. 
The  overhead  bracing  in  tlirough  trusses  is 
generallv  unsightly  and  objectionable,  and  the 
greater  and  more  inaccessible  surface  area 
of  metal  in  through  truss  bridges  adds  to  the 
cost  of  maintenance.  Between  lattice  and 
plate  girders  for  hif^hway  bridges  of  this 
type,  length  of  span  and  limitations  regard- 
ing knee-bracing  of  top  chords,  it  is  thought 
the  lattice  is  preferable  as  it  is  somewhat 
lighter  (although  probably  not  cheaper),  has 
stiffer  cliord  sections,  and  the  advantage  of 
being  open  between  roadway  and  sidewalks 
(in  connection  \\\\\\  which  the  depth  of  gird- 
ers must  be  considered,  which  would  with 
plate  girders  shut  off  the  roadway  from  the 
sidewalks    completely. 

The  depth  of  the  trusses  was  made  11  ft. 
c.  to  c.  of  chords  which  was  judged  to  be 
as  great  as  should  be  used  with  pony  trusses 
under  the  limitations  for  support  of  the  top 
chords.  The  floor  depth  of  3  ft.  G  ins.  from 
top  of  roadway  at  crown,  to  underclearance 
line  of  bridge,  may  be  considered  small  for 
the  width  of  41  ft.  8  ins.  between  trusses,  but 
is  greater  than  has  frequently  been  allowed 
the  railroad  company  in  similar  construction. 
Block  asphalt  paving  was  adopted  as  the  de- 
sire of  the  city.  For  the  support  of  the  in- 
termediate ends  of  the  trusses,  steel  columns 
were  chosen  as  requiring  the  least  space  be- 
tween   tracks. 

In  addition  to  provision  for  ordinary  traffic 
and  electric  cars,  ducts  were  provided  in  the 
sidewalks  for  electric  cables  and  a  gas  main. 

The  live  loads  for  which  the  structure  was 
designed   are  as   follows : 


of  four  axles,  axle  spacing  C  ft.  9  ins.,  23  ft. 
9  ins.,  G  ft.  9  ins. 

The  roller  and  car  loadings  to  be  com- 
bined with  such  of  the  uniform  load  as  could 
be  placed  outside  the  clearance  lines  of  the 
former. 

Allowance   for   impact   to  be  added   to   the 
various  loads  as  follows : 
50 

For  uniform  load,  not  to  exceed  50 

L+50 
per   cent. 

For  electric  railway  load. 


150 


L-fSOO 

Road  roller  (25  per  cent  on  floor  aches). 
The  result  of  the  above  specified  loading 
was  that,  for  live  loading,  the  floor  arches 
were  designed  for  the  road  roller  leading; 
the  floor  beams  for  the  electric  railway  load- 
ing comliined  with  the  uniform  load;  the 
trusses  and  columns  for  the  electric  railway 
loading  combined  with  the  uniform  load.  It 
was  found  that  the  live  load  designing  stresses 
in  trusses  and  columns  were  generally  only 
about  one-half   the   dead   load   stresses. 

Comments  upon  some  of  the  details  of 
design  that  may  be  found  of  interest  are  of- 
fered  in   the   following: 

DESIGN    OF    STEEL   DETAILS. 

For  trusses,  symmetry  in  lines  and  uni- 
formity in  style  of  sections  for  similar  classes 
of  members  was  sought ;  especial  attention 
was  given  to  the  uniformity  and  symmetry 
of  gusset  plates.  Sub-verticals  were  provided 
at  all  panel  points,  these  ex'ending  throiigh 
the  chords,  except  at  the  hips,  and  being 
knee-braced  to  floor  beams,  thus  providing 
the  maximum  of  bracing  to  the  top  chords. 
The  trusses  were  supported  at  the  ends  on 
cast  steel  pedestals  with  narrow  bearing  ribs 
as  a  substitute  for  the  usual  pin  bearings ; 
this  detail  was  adopted  as  oermitting  the  con- 
crete casing  of  the  truss  chords  to  be  inde- 
pendent of  the  uncncased  shoes.  The  grade 
of  the  center  span  being  nominally  level,  the 
trusses  of  that  span  were  given  the  unusual 
camber  of  4  ins.  to  nrovidc  for  drainage,  and 
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Fig.    2 — Half    Transverse    Section    of    Street    Bridge,    Showing    Coordinate    Details. 
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ABUTMENT 


Uniform  live  load  on  roadway  and  side- 
walks, 100  lbs.  per  square  foot. 

A  20-ton  road  roller  on  any  part  of  the 
roadway,  with  9,000  lbs.  on  each  of  two  for- 
ward wheels  spaced  G  ft.  c.  to  c,  and  13,400 


the  trusses  of  the  other  spans  similarly  cam- 
bered   for   duplication   in   shop   work. 

The  floor  beams  had  the  top  flanges  curved 
to  parallel  the  crown  of  the  roadway  so  as 
to  attain  the  maximum  depth  at  the  center  of 
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span.  The  floor  beam  connections  were  so 
designed  that  the  beams  could  be  put  in  place 
and  connected  after  the  trusses  had  been 
erected  in  their  final  position.  A  center  line 
of  solid-web  diaphragms,  with  top  and  bot- 
tom chords  forming  a  continuous  girder  the 
length  of  each  span,  was  provided  for  the 
distribution  of  wheel  loads.  The  knee  braces 
were  not  continued  to  the  top  chords  on  ac- 
count of  the  frequency  of  the  braces,  the  in- 
dependent stiffness  of  the  vertical  posts  and 
the  better  appearance  of  the  low  braces, 
which  were  made  curved  and  otherwise  de- 
taded  for  good  anpearance.  The  tension 
flanges   of  sidewalk  brackets   were   connected 


the  intermediate  supports  instead  of  at  the 
abutments  to  simplify  the  drainage  problem, 
avoid  comilicated  joining  of  steel  work  to 
masonry  and  to  assure  the  provision  of  proper 
expansion  joints  in  the  electric  railway  rails. 
In  order  to  collect  any  water  leaking 
through  along  the  rails  and  prevent  it  from 
percolating  through  the  concrete  to  the  steel 
of  the  floor,  steel  troughs  of  light  section 
were  provided  for  the  electric  railway  rails, 
the  tops  of  these  troughs  being  below  the 
bottom  of  the  pavement.  The  bottoms  of 
these  troughs  were  filled  with  sand,  to  fur- 
nish drainage  for  any  water  getting  to  the 
troughs. 


The  arches  were  reinforced  on  their  soffits 
only,  the  reinforcement  consisting  in  wire 
cloth  .3x4-in.  mesh,  No.  3  and  No.  8  wires 
respectively,  the  larger  wires  transverse  to 
the  axes  of  the  arches.  The  concrete  casing 
of  the  webs  of  the  floor  beams,  bottom 
chords,  diaphragms  and  sidewalk  brackets 
were  reinforced  with  M-'m.  rods,  spaced  12 
ins.  to  18  ins.  apart  and  secured  to  the  webs 
by  small  bolts  passing  through  punched  holes 
in  the  webs  and  clamped  to  the  same  by  nuts 
on  each  side.  This  reinforcement  offered 
little  obstruction  to  the  concrete  in  pouring, 
and  was  thought  to  be  ample  to  hold  the  con- 
crete in  place  indefinitely.     The  casing  of  the 
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Fig.   3 — Details  of  Concrete    Protection   and   Expansion  Joints  Over  Columns. 
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to  the  floor  beams  by  rods  flattened  to  con- 
nect by  rivets  to  the  bracket  flanges  and  by 
threaded  nuts  to  the  beam  flanges,  the  rod 
section  being  chosen  for  simplicity  in  passing 
through  the  outstanding  flanges  of  the  verti- 
cal truss  members.  No  laterals  were  pro- 
vided, as  the  close  floor  beam  spacing  and 
the  concrete  floor  renders  them  unnecessary. 
The  steel  columns  were  provided  with  secure 
anchorage  at  the  bases  and  with  knee  braces 
connecting  the  tops  with  the  fixed  ends  of 
the  trusses.  Care  was  taken  to  design  the 
brackets  under  the  expansion  ends  of  the 
trusses  so  that  the  concrete  covering  would 
not  interfere  with  the  free  longitudinal 
movement  of  the  trusses.  On  account  of  the 
high  and  heavy  protection  piers  and  the  con- 
crete casing-  to  be  provided,  the  usual  trans- 
verse diagonal  bracing  between  columns  was 
changed  to  a  deep  top  strut  with  knee  braces, 
all  to  be  encased  in  concrete.  Tlie  expan- 
sion  joints   of  the   bridge  were  located   over 


The  steel  work  was  painted  with  red  lead 
in  the  shop.  In  the  field,  the  parts  to  be  en- 
cased in  concrete  were  given  one  coat  of  coal 
tar  paint,  which  has  been  found  to  be  un- 
affected by  concrete  and  mortar,  whereas 
linseed  oil  paints  are  destroyed.  The  Steel 
parts  not  encased  were  painted  two  coats  of 
linseed  oil  paint,  except  the  insides  of  gutters, 
which  were  also  painted  with  coal  tar  paints. 

DrSICN    OF    CONCRETE    FLOOR    .VXll    PROTECTION. 

The  floor  arches  were  designed  without 
tic  rods  between  beams  except  at  the  ends  of 
spans  at  the  intermediate  supports,  the  thrust 
from  live  loads  being  assumed  to  be  resisted 
by  the  adjacent  arches  up  to  the  ends  of 
the  spans.  At  the  abutments,  heavy  rein- 
forced slabs,  shouldering  against  the  back- 
walls,  were  depended  upon  to  resist  the 
thrust  from  the  arches  in  the  end  panels. 
The  arches  were  supported  vertically  on  the 
protection  concrete  of  the  floor  beam  webs, 
about  3  ins.  thick  on  each  side. 


bottom  flanges  of  the  same  parts  was  more 
fully  reinforced  and  protected,  as  the  casing 
here  has  the  action  of  gravity  working  di- 
rectly a,gainst  it,  and  in  addition  is  exposed 
to  the  direct  blasts  of  steam  locomotives.  For 
this  reinforcement,  "soffit  clips,"  consisting 
in  straps  of  %-in.  iron  or  steel,  split  at  the 
ends  and  with  spacers  sheared  loose,  for 
bending,  near  the  centers,  were  employed. 
These  clips  are  secured  to  the  flanges  by 
bending  one-half  of  each  split  end  over  them, 
the  clips  being  held  clear  of  the  flan.ges  by 
bending  up  the  spacers.  The  other  halves  of 
the  split  ends  are  used  for  attachment  of  the 
concrete  and  for  holdin.g  longitudinal  rein- 
forcing rods,  a  third  rod  being  held  at  the 
center  of  the  clips.  This  gives  very  secure 
attachment  for  the  concrete.  It  has  been 
found,  however,  that  the  locomotive  blast  ac- 
tion wears  away  concrete  within  a  limited 
distance  above  it.  On  bridges  with  less 
height  above  tracks  than  this  one,  such  con- 
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Crete  protection  has  been  entirely  worn  away, 
and  some  additional  nrotection  for  the  con- 
crete has  been  found  necessary.  After  try- 
ing several  kinds  of  such  protection,  the 
scheme  of  making  the  wooden  forms  for  the 
concrete  of  substantial  and  non-corrosive 
construction,  and  leaving  them  in  place  as 
permanent  construction,  was  found  to  prom- 
ise good  results  and  was  employed  on  sev- 
eral structures ;  and  since  the  force  of  the 
blast  action  is  very  great  even  at  the  height 
of  this  bridge,  it  was  thought  best  to  take 
this  inexpensive  additional  precaution.  The 
permanent  forms  are  made  of  creosoted  tim- 
ber joined  by  wooden  pins  and  inside  metal 
nails,  and  held  to  the  concrete  by  wooden 
plugs  in  the  sides,  these  plugs  having  annular 
grooves  to  prevent  the  plugs  coming  out  when 
they    shrink    in    drying. 

To  lighten  the  load  on  the  bridge,  "hollow- 
linings"  were  provided  inside  the  truss 
chords  around  and  between  which  and  the 
chords  the  concrete  was  deposited,  leaving 
hollow  cores  on  the  inside.  The  hollow  lin- 
ings were  made  of  sheet  metal  in  preference 
to  wood  on  account  of  the  fear  of  wood 
swelling  and  cracking  the  concrete.  The 
sidewalks  would  have  been  plain  reinforced 
concrete   slabs   with    a   wearing   surface,   if   it 


with  the  usual  sand  setting;  the  sand  setting 
provides  a  porous  strata  for  the  accumula- 
tion of  water  which  might  percolate  into  the 
concrete  and  rust  the  reinforcement,  while 
the   mortar   setting  avoids  this. 

DESIGN    OF   SUBSTRUCTURE. 

The  column  supports  are  monolithic  con- 
crete shafts  carried  to  rock,  about  14  ft.  be- 
low the  surface.  These  are  built  of  1:4:7% 
concrete  with  1:2:4  caps.  Protection  piers, 
some  2  ft.  thick  at  top,  about  13  ft.  long  and 
7  ft.  high  above  top  of  rails,  were  built 
around  the  columns,  these  of  1 :3 :(!  concrete. 
These  were  not  extended  as  continuous  walls 
between  columns,  as  these  piers  are  rather  ex- 
pensive, including  foundations  below  frost, 
and  it  was  thought  that  little  additional  pro- 
tection would  be  afforded  by  walls  between 
the  limits  of  the  piers  as  designed. 

The  abutments  were  designed  and  built  by 
the  city  of  Niagara  Falls.  Concrete  shafts 
(1:4:7%)  were  founded  on  rock  under  the 
truss  bearings  and  extended  to  elevations  be- 
low the  frost  line  (about  14  ft.).  The  abut- 
ment walls  were  carried  on  these  shafts, 
spanning  the  29-ft.  opening  between  shafts. 
The  abutment  walls  were  monolithic  1:3:6 
concrete   under   the   truss   bearings   and   were 


slid  upon  flat  cars,  which  were  run  out  on 
the  cross-over  track  in  the  center  span,  where 
they  were  picked  up  by  the  derricks,  one 
at  each  end,  and  hoisted  into  place.  The 
floor  beams  and  other  parts  were  then  erected 
by  the  derricks. 

Some  difficulty  was  experienced  in  getting 
the  columns  and  trusses  plumb,  owing  to  the 
nature  of  the  construction,  viz.,  columns 
braced  in  only  one  direction,  and  floor-beam- 
braced  trusses.  The  trusses  were  carefully 
plumbed  and  held  in  position  by  the  tem- 
porary timber  bracing,  while  the  knee-brace 
connections  were  riveted,  holes  being  reamed 
to   fit  where  required. 

The  concrete  for  the  floor  and  protection 
was  mixed  by  a  machine  mixer  located  at 
the  north  end  of  the  span.  The  concrete 
was  conveyed  from  the  mixer  to  the  work 
in  wheelbarrows.  In  depositing  the  concrete, 
that  on  the  floor  beams,  clear  of  the  trusses, 
was  deposited  first ;  then  the  sidewalks  were 
built  and  trusses  encased ;  then  the  columns, 
column  brackets  and  bracing  were  encased : 
finally  the  openings  in  the  floor,  left  for  the 
purpose  of  concreting  the  columns,  were 
filled.  This  order  of  concreting  provided 
the  greatest  practicable  strains  in  the  steel 
bottom   chord   members   and   column   brackets 
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had  not  been  necessary  to  complicate  them 
by  the  mtroduction  of  electric  cable  ducts  and 
pipe  conduits.  The  cable  ducts  were  of  wood 
fibre,  nine  pairs  placed  in  a  double  row,  the 
pairs  separated  laterally  by  a  few  inches  of 
concrete;  they  were  placed  in  one  sidewalk, 
and  in  the  other  a  conduit  was  built  for  an 
8-in.  gas  main.  The  gas  main  conduit  was 
built  open  continuously  on  the  top  with  a 
steel  checkered   cover. 

All  concrete  on  the  superstructure  was 
1 :2 :4,  faced  with  mortar  1 :2  on  top  and 
bottom  surfaces.  This  mortar  facing  was 
for  the  purpose  of  better  protecting  the  re- 
inforcing steel  from  water  above  and  gases 
below.  The  column  casing  was  also  faced 
with  mortar.  The  bottom  flange  casings 
were  made  of  mortar  1 :2  (except  on  side- 
walk brackets,  which  were  made  1 :3)  be- 
cause the  narrowness  of  the  spaces  to  be 
filled  and  the  reinforcing  material  in  these 
spaces  required  very  fine,  free-flowing  mate- 
rial in  order  to  get  a  complete  filling.  On 
surfaces  not  faced  with  mortar,  spading  or 
hammering  of  the  sides  of  forms,  to  work 
the  mortar  to  the  surfaces,  was  specified. 
Troweled  surfaces  for  the  walks  (and  curbs) 
and  rubbed  surfaces  for  outer  surfaces  ex- 
posed to  view  from  the  top  and  sides  were 
specified. 

DESIGN    OF    PAVEMENT. 

The  only  feature  of  the  asphalt  block 
pavement  warranting  attention  is  the  mortar 
setting  of  the  blocks.  This  was,  of  course, 
nothing  new  in  the  paving  line,  but  it  is  de- 
sired to  call  attention  to  its  especial  adapta- 
tion to  bridges  of  this  character  as  compared 


reinforced-concrete,  face-wall  and  buttress 
construction  between  the  bearings.  A  very 
considerable  saving  was  effected  by  the  omis- 
sion of  the  concrete  below  the  frost  line,  be- 
tween the  shafts. 

CONSTRUCTION. 

Traffic  was  diverted  from  the  structure 
and  the  old  superstructure  removed  by  means 
of  track  derricks.  Two  steel  stiff-leg  der- 
ricks were  employed  by  the  contractor  for 
handling  and  erecting  the  steel  work.  One 
derrick  was  erected  at  the  east  side  of  the 
north  span,  and  from  that  position  unloaded 
the  steel  for  tlie  north  and  center  spans  and 
erected  the  north  columns.  Light  falsework 
was  erected  in  the  north  span  and  the 
trusses,  which  were  shipped  "knocked  down," 
were  assembled  on  their  sides  on  the  false- 
work, riveted  through  the  upper  set  of  webs 
and  gussets  (trusses  then  lying  on  sides) 
and  the  under  connections  bolted.  The 
trusses  were  then  raised  upright  and  placed 
in  final  position,  the  floor  system  connected 
by  means  of  the  derrick,  and  the  field  rivet- 
ing was  completed.  Meanwhile,  the  other 
derrick  was  erected  on  the  south  abutment, 
the  falsework  transferred  from  the  north  to 
the  south  span,  and  the  steel  work  for  that 
span   erected   in   similar  manner. 

The  trusses  of  the  center  span  were  assem- 
bled flat  on  skids  near  the  north  span,  riv- 
eted through  the  upper  webs  and  .gussets, 
then  turned  and  riveted  on  the  other  sides! 
The  derricks  were  moved  to  positions  on  top 
of  the  floor  beams  at  the  south  end  of  the 
north  span  and  the  north  end  of  the  south 
span,    respectively.     The   center   trusses   were 


prior  to  concreting,  which  was  considered 
necessary  in  order  to  avoid  cracking  the 
concrete  under  the  strain  due  to  the  loads 
applied  after  encasing.  Wooden  forms  were 
used,  a  complete  set  for  one  span  being  pro- 
vided, except  the  permanent  forms  for  the 
bottom  flanges  as  described  elsewhere  herein. 
The  temporary  forms  were  shifted  from  span 
to  span  as  the  work  proceeded.  In  con- 
creting the  floors,  the  bottom  flange  forms 
were  first  filled  and  permitted  to  set;  then 
the  web  and  arch  forms  were  placed,  the 
former  resting  on  the  flange  concrete.  The 
web  protection  and  the  arches  were  poured 
continuously,  the  work  being  stopped  when 
required  by  the  day's  end  or  otherwise,  in 
a  line  over  the  center  of  a  floor  beam. 

The  concrete  work  was  largely  carried  out 
in  cold  weather,  owing  to  the  urgent  de- 
mands by  the  city  for  the  completion  of  the 
work,  and  as  usual  the  quality  of  the  work 
suffered  in  consequence,  considerable  sealing 
of    surfaces    subsequently   developing. 

Some  difficulty  was  encountered  in  keep- 
ing the  ducts  in  the  west  sidewalk  from  float- 
ing up  and  some  of  them  had  less  covering 
than  was  intended. 

The  mortar  for  the  paving  was  mixed  and 
spread  dry  and.  after  being  struck  with  a 
template  to  the  true  surface,  was  sprinkled 
with  water,  following  which  the  asphalt  blocks 
were  laid. 

The  main  quantities  in  the  superstructure 
and  columns  are  as   follows : 

Total    welerht  of  stpel.    tons 630 

Total  concrete  above  pier  footings,  cu.  yds. .     TW 

Total  concrete  in  nier  footings,  cu.  vds 22R 

Paving  (asphalt  blocks),  sq.  vds " 1,200 


NEWS    SECTION 


Editorial  Comment — Personals — Society  Meetings — Trade  Notes — Catalog  Reviews- 
Contract  News,   Embracing  Bids  Asked,  Work  Projected,  Contracts  Let  and 
Contract  Prices  on  All  Classes  of  Civil  Engineering  Construction  Work. 


Editorial  Comment:  Tile  Doings  of  tlie  Week 
— Dramatic  Possibilities  ot  Cement — Mana- 
ger of  a  City — Why  Bond  Issues  Fail — Ini- 
tiative and  Companies — ^Firmness  and 
Shrewdness    31 

Book    Reviews    32 


Personals    33 

Industrial    33 

Catalogs    33 

Railways,   Steam  and   Klectric 34 

Roads,   Streets  and  Pavements 37 


Bridges,  Steel  and  Concrete 41 

Irrigation,  Drainage,   Levees  and  Canals 44 

Waterworks     45 

Sewerage   and   Garbage   Disposal 4S 

Buildings,  Docks,  Dredging,   Supplies,  Etc...  49 


Railroad    construction 

The  Doings  ^^'o^^'  ^^  ^^''  ^^  ^^^  letting 
,  °  of  new  contracts  is  con- 
*-*  cerned,      has     been      pretty 

the  Week.  quiet  the  past  week.  The 
Illinois  Central  Ry.  has 
opened  bids  on  the  masonry 
and  concrete  for  its  track  elevation  in  Mem- 
phis, the  work  involving  about  25,000  cu. 
yds.  of  concrete.  Bates  &  Rogers  Construc- 
tion Co.,  Chicago,  111.,  was  the  low  bidder. 
The  letting  of  the  contract  for  the  $2,000,000 
track  elevation  work  at  Spokane  for  the 
Northern  Pacific  Ry.  was  laid  over  until  Sat- 
urday, and  announcement  of  the  successful 
bidder  has  not  yet  been  given  out.  Of  the 
contracts  let  recently  the  following  are  of 
interest :  L.  J.  Smith  Construction  Co.,  Kan- 
sas City,  Mo.,  for  another  50  miles  of  double 
track  work  in  Arizona  for  the  Santa  Fe ; 
Karner  Bros.,  Dallas,  Tex.,  for  grading, 
bridging  and  concrete  construction  for  the 
line  of  the  Eastern  Texas  Traction  Co.,  be- 
tween Dallas,  Tex.  and  Greenville,  the  con- 
tract amounting  to  something  like  $400,000 ; 
Erickson-Long  Contracting  Co.,  Cloquet, 
Minn.,  for  about  28  miles  of  grading  near 
Schafer,  N.  Dak.,  for  the  Great  Northern 
Ry.;  Dunn  &  McCarthy,  Old  Colony  BIdg., 
Chicago,  111.,  for  the  concrete  work  on  line  of 
Eastern  Illinois  &  Peoria  Ry.,  from  Witt 
to  Chatham,  111. ;  Lacy  &  Son,  Cincinnati, 
O.,  for  lowering  grade  of  track  of  Louisville 
&  Nashville  R.  R.,  in  south  yards  at  Paris, 
Ky. 

A  considerable  number  of  bond  issues 
for  construction  work  were  voted  on  at  the 
election  last  Tuesday.  Both  New  York  and 
Pennsylvania  voted  on  $50,000,000  bond  issues 
for  highway  improvement.  The  New  York 
state  issue  appears  to  have  carried,  but  no 
definite  information  is  as  yet  available  as 
to  the  Pennsylvania  one.  In  Colorado  vote 
was  taken  on  a  $4,000,000  tunnel  issue,  and  on 
providing  $10,000,000  for  highway  work.  The 
election  returns  on  these  propositions  are  not 
yet  available:  it  is  believed,  however,  that 
they  carried.  The  fate  of  some  of  the  larger 
municipal  bond  issues  was  as  follows:  Phila- 
delphia voted  in  favor  of  new  municipal 
loan  of  $7,000,000:  Chicago  and  Cook  County 
voted  in  favor  of  its  bond  issues:  Pittsburgh 
defeated  some  of  its  propositions,  including 
the  one  for  issuing  $900,000  of  bonds  for 
wharves  and  levees. 

In  the  way  of  highway  construction  about 
the  largest  piece  of  work  on  which  bids  have 
been  asked  the  past  week  is  that  of  Lafayette 
County,  Miss.  This  county  is  calling  for 
bids  until  Nov.  30  for  building  25  miles  of 
road,  of  which  15  miles  are  to  be  surfaced 
with  gravel  macadam.  A  considerable  amount 
of  highway  work  will  be  started  at  once  in 
New  York  State  if  the  bond  issue  mentioned 
above  carries.  It  is  stated  that  a  number  of 
contracts  have  been  prepared  for  advertising 
as  soon  as  it  is  known  whether  the  money  is 
available. 

The  U.  S.  Reclamation  Service  has  award- 
ed the  contracts  for  constructing  .^4  miles  of 
the  Dodson  South  Canal,  Milk  River  Pro- 
ject, near  Malta,  Mont.,  on  which  bids  were 
opened  Oct.  14.  Schedules  1,  2  and  3,  897,600 
cu.  yds.,  went  to  Charles  Wilhite  &  Co.. 
Boise,  Idaho,  at  $163,330;  Schedule  4,  400,000 


cu.  yds.,  to  Winston  Bros.  Co.,  801  Globe 
BIdg.,  Minneapolis,  Minn.,  at  $77,600.  An- 
other good-sized  irrigation  contract  is  the 
one  awarded  to  the  Orman  Construction  Co., 
Pueblo,  Colo.,  by  the  Escalanti  Irrigation 
Co.,  of  Delta  County,  Colo.  The  contract 
amounts  to  about  $200,000,  and  calls  for  the 
construction  of  three  reservoirs  and  about  25 
miles    of    canals    and    laterals. 

A  good-sized  concrete  sea  wall  job  is  to  be 
let  shortly  by  the  California  oBard  of  Harbor 
Commissioners.  The  work  calls  for  990  ft. 
extending  from  Mission  to  Folsom  Sts.,  and 
770  ft.  running  from  Folsom  to  Harrison  Sts. 
in  San  Francisco.  The  estimated  cost  is  $260 
per  lin.  ft.  The  South  Park  Commissioners 
of  Chicago,  111.,  awarded  the  contract  last 
week  for  the  construction  of  a  2,000  ft. 
breakwater.  The  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago,  111.,  secured  the  work. 


Many   engineering   works 
Dramatic        °^     magnitude     have     been 
T->        •i.-i-.t-  completed    m    the    last    12 

Possibilities  months,  but  it  has  re- 
of  Cement,  mained  for  the  author  of 
the  most  successful  drama 
of  the  present  theatrical 
season  to  construct  the  largest  dam  of  the 
year.  As  showing  how  a  dramatist  handles  a 
construction  problem  and  brings  out  the  dra- 
matic possibilities  of  cement,  the  following 
synopsis  of  the  play  is  given  :  $25  a  week  chief 
chemist  of  cement  plant  has  $75  hat  wife. 
They  live  in  a  payment  in  installment  house 
in  a  suburb  of  New  York  City,  and  are 
almost  happy.  Enter  old  college  friend  of 
chemist,  now  a  successful  financier.  Old  col- 
lege friend  has  a  dam  proposition  for  which 
the  "architect"  has  specified  a  high  grade 
cement.  By  using  poorer  quality  cement  suc- 
cessful financier  can  make  $200,000,  of  which 
he  offers  (chemist  $40,000  if  he  will  "fix 
things."  Chemist  refuses,  but  wife  has 
overheard  ofifer  and  persuades  him  to  accept. 
He  passes  the  cement,  receives  his  $40,000, 
spends  it,  gives  up  job  and  goes  on  the 
rocks  generally.  Dam  busts,  drowning  20 
people.  Chemist  threatened  with  exposure, 
calls  up  police,  locks  himself  in  room  and 
blows  out  his  light  by  means  of  a  pistol. 
Wife  yells,  police  hammer  on  door.     Curtain. 


A   few   weeks   ago   men- 
Manager        ''°"     ^^^    made    that    the 
r  city  of  Sumter,   S.   C,  was 

°    ^  planning    to    place    the    ad- 

Clty.  ministration   of   its   munici- 

pal affairs  in  the  hands  of 
a  manager.  Two  cities 
only,  in  this  country,  so  far  as  we  know,  have 
Iried  this  plan.  In  both  of  these  it  has 
proven  a  success,  and  this  has  been  ascribed 
largely  to  the  fact  that  in  both  cities  the 
managers  were  en.gincers.  It  is  therefore  no 
surprise  to  note  in  the  official  call  of  the 
City  of  Sumter  for  applications  for  the  posi- 
tion of  city  manager,  the  statement,  ".'\n  en- 
gineer of  standing  and  ability  is  preferred." 
In  the  Sumter  position,  the  manager  will 
have  complete  administrative  control  of  the 
city,  subject  to  the  approval  of  the  board  of 
three  elected  commissioners,  and  he  will  hold 
office  as  lon.g  as  his  work  is  satisfactory  to 
these  three  men.     lie  will  have  charge  of  all 
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public  works,  such  as  water  supply,  paving, 
lighting,  etc.  No  politics  will  enter  into  his 
selection,  and  local  citizenship  is  not  neces- 
sary, although  a  knowledge  of  local  condi- 
tions and  traditions,  will  of  course,  count  in 
his  favor.  Possibly  some  of  our  readers  will 
be  interested  to  know  that  applications  for 
the  position  will  be  received  until  Dec.  1,  by 
Mr.  A.  V.  Snell,  Secretary  Chamber  of  Com- 
merce, Sumter.  Applicants  should  state  sal- 
ary desired  and  previous  experience  in  munic- 
ipal  work. 


One  of  the   reasons  why 
Why  bond    issues    on    questions 

Bond  °^   public   policy   often    fail 

-  to    receive    a    majority    of 

issues  votes  at  an  election  is  be- 

Fail.  cause  of  the  vague  manner 

in  which  the  proposition  is 
set  forth  on  the  ballot.  In  many  cases  the 
wording  of  a  question,  whether  by  intent  or 
otherwise,  is  such  that  the  voter  cannot  tell 
whether  or  not  his  "yes"  or  "no"  is  for  or 
against  the  proposition.  For  example,  the 
citizens  of  San  Francisco  at  the  recent  elec- 
tion voted  on  accepting  an  offer  of  Andrew 
Carnegie  of  $750,000  for  a  public  library 
building.  In  order  to  vote  in  favor  of  ac- 
cepting the  offer  it  was  necessary  to  vote 
"no."  The  proposition  was  submitted  under 
the  caption  "Proposed  Declaration  of  Policy." 
and  provided  for  "the  rejection  of  or  refusal 
to  accept  or  use  any  gift  or  donation  from 
Andrew  Carnegie  for  library  or  other  public 
purposes."  It  will  be  seen  from  this  that 
unless  the  vote  was  recorded  "no,"  it  counted 
in  favor  of  rejecting  the  offer. 


The   new   constitution   of 
Initiative       ^^^  state  of  Ohio  provides 
J  for    the    initiative    and    the 

ana  referendum.     Last  Tuesday 

Companies,  the  first  election  in  the  state 
of  Ohio  under  these  provi- 
sions was  held.  Of  greater 
interest  is  the  fact  that  this  was  probably  the 
first  time  that  any  public  utility  corporation  had 
invoked  the  initiative.  The  election  was  held 
in  a  small  town  and  was  on  a  question  of  a 
change  of  route  for  an  electric  railway.  The 
town  council  previously  had  rejected  the  com- 
pany's application  by  an  unanimous  vote. 
The  company  then  appealed  direct  to  the 
voters,  and  the  latter  approved  the  change  by 
a  substantial  majority.  If  a  public  utility 
company,  by  the  use  of  the  initiative,  can 
secure  what  it  wants,  graft  among  municipal 
officials  from  this  source  will  be  almost  a 
thing  of  the  past. 


For   the  20th  consecutive 

Firmness        ^'^""^  '''*  chief  of  the  health 

J  department  of  a  small  New 

ana  England     city,     has     firnilv 

Shrewdness,    declared  "I'll  get  $1,500  for 

my  services  as  head  of  the 

board     of     health     of     this 

city  or  I'll  not  take  one  copper,"  or  words  to 

that  effect.     For  20  years,  with  characteristic 

shrewdness,    the   city   council    has    refused   to 

increase  the  salary  of  $1,000  offered   for  the 

position,   and    has   thus   obtained   the    services 

of   a   very   capable    public   health   officer    free 

of  charge. 
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BOOK  REVIEWS 


A  Text  Book  on  Roads  and  Pavements. — 

By  Frederick  P.  Spaldint;.  John  Wiley  & 
Sons,  New  York  City.  Cloth,  5>2.^7M  'ns-J 
408  pp.;  illustrated;  $2. 

This  is  the  fourth  edition  of  Prof.  Spald- 
ing's well  known  text  hook  on  the  construction 
of  highways.  The  first  edition  appeared  in 
1894,  and  it  is  a  significant  indication  of  the 
great  advances  that  have  been  made  in  the 
science  of  road  building  that  when  the  third 
edition  was  issued  in  1908  the  entire  book  had 
been  practically  rewritten.  In  the  present  edi- 
tion new  chapters  have  been  added  on  bitumin- 
ous macadam  and  concrete  pavements,  while 
the  chapters  on  brick,  asphalt  and  \yood  pave- 
ments have  been  considerably  modified.  The 
book  is  intended  primarily  for  classes  in  en- 
gineering schools.  It  discusses  from  an  en- 
gineering standpoint  the  principles  involved  in 
highway  work  and  outlines  the  more  impor- 
tant systems  of  construction,  the  idea  being  to 
form  a  text  which  would  serve  as  a  basis  for 
a  systematic  study  of  the  subject. 

Tunneling.— By  Charles  Prelini.  D.  Van 
Nostrand  Co.,  New  York.  Cloth,  6x9  ins.; 
350  pp.;  illustrated;  $3. 

This  is  the  sixth  edition  of  this  book,  re- 
vised and  enlarged  to  give  due  prominence  to 
more  recent  methods  of  tunneling,  and  changes 
have  been  made  in  order  to  give  greater  atten- 
tion to  the  American  methods  of  excavating 
tunnels  through  rock  and  loose  soil.  It  con- 
tains one  chapter  on  the  history  of  tunnel 
building,  two  chapters  on  the  preliminary  en- 
gineering features  of  tunnel  field  work,  and  '23 
chapters  describing  general  methods  of  tun- 
neling in  both  rock  and  in  soft  ground.  Among 
the  subjects  treated  are:  excavating  machines 
and  rock  drills;  explosives  and  blasting;  meth- 
ods of  excavating  shafts;  classification  of  tun- 
nels; timbering;  hauling  in  tunnels;  forms  for 
lining;  methods  of  lining;  excavation  in  rock 
by  drifts,  and  by  headings;  excavating  in  soft 
ground  by  the  Belgian,  the  German,  Full  Sec- 
tion, English,  American,  and  Austrian  meth- 
ods ;  treatment  of  treacherous  ground ;  the 
Italian  method ;  pilot  method ;  open  cut  tun- 
neling in  city  streets;  submarine  tunneling; 
compressed  air  methods ;  various  shield  meth- 
ods ;  cofferdam  and  pneumatic  caisson  methods  ; 
methods  of  repairing;  relining  timber  lined 
tunnels  with  masonry ;  ventilating  and  light- 
ing during  construction ;  the  cost  of  excava- 
tion and  time  required  for  work. 

As  a  text  liook  for  engineering  students  this 
book  is  doubtless  the  best  to  be  had  in  English. 
The  engineer  trained  in  tunnel  work  will  find 
it  wanting  in  detail. 

A  Manual  of  Civil  Engineering  Practice. 

—By  F.  N.x-1  Taylnr.  M.  Inst.  il.  E.  T.  B. 
Linpincott  Co..  Philadelphia.  Cloth,  Gxlt  ins.; 
809  pp.;  illustrated;  $7.,50. 

A  score  of  years  ago  encyclopedic  treatises 
on  civil  engineering  were  to  be  had  in  con- 
siderable variety.  They  are  rarely  written 
now,  and  the  volume  before  us  has  therefore 
almost  the  interest  of  a  novelty.  Naturally 
when  so  broad  a  field  is  covered,  description 
and  discussion  have  to  be  condensed,  and  this 
book  has  its  measure  of  these  defects  involved 
in  its  plan.  It  is  further  limited  in  usefulness 
to  the  .\merican  engineer  by  its  very  close 
adherence  to  British  practice  in  design  and 
construction.  The  scope  of  the  book  is  suf- 
ficiently indicated  by  the  titles  of  its  40  chap- 
ters: "Ordnance  Maps";  "On  Surveying  With 
the  Chain";  "Surveying  With  Angular  Instru- 
ments";  "Leveling";  "Adjustment  of  Survey- 
ing and  Leveling  Instruments"  ;  "The  Measure- 
ment of  Areas  and  Volum>es,  and  the  Calcula- 
tion of  Earthwork  Quantities";  "The  Mechan- 
ics of  Engineering";  "Beams";  "Pillars  and 
Stanchions  and  Shafting" ;  "On  the  Design  of 
Engineering  Structures";  "Arches";  "Graphic 
Statics";  "Materials  of  Construction";  "Foun- 
dation and  Pile-Driving";  "Brickwork  and 
Masonry"  ;  "Walls"  ;  "Constructional  Carpen- 
trv" ;  "The  Construction  and  Maintenance  of 
Roads"  (two  chapters);  "The  Design  of 
Engineering    Structures    in    Concrete    Steel" ; 


"Masonrv  Bridges,  Weirs  and  River  Works  ; 
"Hvdraulics";  "Land  Drainage";  "Pumping 
I\Iachinerv";  "The  Use  of  Water  Power  j 
"Main  Drainage";  "Sewage  Disposal  ;  "Royal 
Commission  on  Sewag«  Disposal"  ;  "Engineer  s 
Report  to  Local  Government  Board  on  the 
Salford  Sewage  Works";  "Sanitation  and 
House  Drainage"  ;  "Refuse  Disposal"  ;  "Water- 
works" ;  "Reservoir  Construction";  "VVater- 
works  Distribution";  "Brick  and  Steel  Chim- 
neys"; "Steel  and  Iron  Construction  and 
Design";  "Bieams  and  Girders";  "Combined 
Structures  in  Iron  and  Steel";  "Specifica- 
tions" ;  "Electric  Tramways." 

Concrete  Highwrays.  —  .Association  of 
American  Portland  Cement  Manufacturers, 
Philadelphia,   Pa.     Paper,  7x10  ins.;  94  pp. 

The  primary  purpose  of  this  book  is  to  pro- 
mote the  construction  of  good  roads  through 
the  medium  of  concrete.  It  is,  however,  more 
than  a  mere  dissertation  on  the  advantages  of 
concrete  as  a  paving  material ;  it  is  perhaps 
the  most  complete  discussion  on  concrete  high- 
ways that  has  vet  been  published.  The  book 
was  prepared  by  expert  road  engineers  and 
covers  very  completely  the  various  details  of 
construction.  The  various  sections  include 
discussion  of  bituminous  surfaced  concrete, 
grouted  pavements,  reinforced  concrete  pave- 
ments, and  the  one-  and  two-course  pavements. 
Descriptions  of  typical  examples  of  each  of 
these  classes  are  given.  .A  tabular  digest  con- 
taining some  of  the  details  of  concrete  pave- 
ments constructed  in  various  sections  of  the 
country  is  included.  Specifications  are  also 
given  for  the  one-  and  two-course  types.  Com- 
ing from  the  source  it  does,  Concrete  High- 
ways may  be  presumed  to  embody  the  latest 
and  best  practice  in  the  construction  of  this 
type  of  pavement.  The  book  has  been  pub- 
lished  for  free  distribution. 

The  Primer  of  Hydraulics. — By  Fred- 
erick .v.  Smith.  D.  li.  .\nderson,  Chicago, 
111..  Publisher.  Cloth,  5K'x75-4  ins.;  215  pp.; 
illustrated;   $2.50. 

This  work  contains  an  exposition  of  the 
principles  utilized  in  solving  the  many  prob- 
lems relating  to  the  flow  of  water  in  open  and 
closed  channels.  Portions  of  the  book  are  of 
use  to  the  most  experienced  computer  of 
hydraulic  problems,  while  other  portions  deal 
with  fundamentals. 

The  book  develops  the  physical  and  mathe- 
matical sciences  leading  up  to  and  bearing 
directly  upon  the  ultimate  solution  of  prob- 
lems in  hydraulics.  Thus  we  find  chapters  on 
the  general  properties  of  matter,  algebraic 
principles,  geometrical  principles,  tri.gonometry, 
the  mensuration  of  plain  figures  and  solids, 
and  the  principles  of  mechanical  forces.  These 
chapters  are  included  primarily  for  the  benefit 
of  the  man  who  has  not  enjoyed  the  advan- 
tage of  special  academic  engineering  training. 
However,  the  matter  so  presented  forms  a 
concise  reference  work  which  will  be  greatly 
appreciated  by  the  man  who  has  allowed  his 
knowledge  of  mathematical  branches  to  be- 
come rusty  through  disuse. 

The  chapter  on  general  hydraulic  principles 
discusses  the  cause  of  flow  in  fluids,  and  de- 
fines hydraulic  terms.  The  geometrical  prop- 
erties of  various  forms  of  open  channels  are 
discussed.  There  are  two  chapters  on  the 
value  of  the  coeflicient  of  roughness  n  for  chan- 
nels in  various  materials,  and  on  the  method 
of  calcidating  n   from  observed  flowaee  data. 

The  feature  of  the  book  which  will  be  of 
special  service  to  all  who  are  called  upon  to 
solve  hydraulic  problems  is  what  the  author 
refers  to  as  the  "C"  tables.  The  "C"  referred 
to  is  the  coefficient  C  in  the  Chezy  formula 
v  =  C\/rs,  or,  in  other  words,  the  tables  give 
the  numerical  value  of  the  Kutter  expression 
for  C.  Tlie  book  contains  14  tables,  giving  the 
factor  C  for  14  different  degrees  of  roughness 
and  for  29  different  hydraulic  radii,  each  for 
six  different  slopes.  These  are  carefully  se- 
lected for  the  purpose  of  providing  sufficient 
data  for  all  practical  problems.  Values  of  the 
square  root  of  hydraulic  radii  are  given,  so 
that  the  range  of  the  tables  extends  from  pipes 
%  in.  in  diameter  to  conduits  of  3,(100  ft.  diam- 
eter, or  rivers  or  canals  of  equivalent  cross- 
section.     The  slopes  shown  vary  from  .001  to 


.00002-5,  which  cowrs  practically  all  cases  en- 
countered in  practice. 

Many  specimen  problems  are  worked  out  by 
means'of  the  tables.  Teachers  of  hydraulics 
in  engineering  colleges  will  find  this  book  of 
the  highest  utility  as  an  auxiliary  for  class- 
room use.  The  specimen  problems  relate  to 
open  and  closed  channels,  and  to  pipes  flowing 
full  under  pressure.  There  are  two  short 
chapters  on  loss  of  head  and  one  on  the  solu- 
tion of  problems  relating  to  subdivided  or 
branching  channels.  There  are  two  chapters 
on  ditches  and  ditch  problems,  giving  ditch 
tables  and  explaining  their  application.  There 
is  a  good  concluding  chapter  on  flow  measure- 
ments. 

The  book  should  make  a  strong  appeal  to 
students,  teachers  and  practicing  engineers. 
The  "C"  tables  alone  are  well  worth  the  price 
of  the  book. 

Modern  Destructor  Practice. — By  W. 
Francis  Goodrich.  J.  B.  Lippincott  Co., 
Philadelphia,  Pa.  Cloth,  6x9  ins.;  275  pp.; 
illustrated;  $4.50. 

This  book  in  describing  typical  modern 
refuse  destructors  cites  examples  of  recent  in- 
stallations in  the  British  Isles  and  Colonies,  in 
the  United  States  and  in  Canada.  .\  short 
preliminary  chapter  deals  with  the  advantages, 
disadvantages,  and  cost  of  three  alternative 
methods  of  refuse  disposal,  namely,  clumping 
on  land  and  at  sea,  and  refuse  pulverizing  for 
manurial  purposes.  The  balance  of  the  book 
is  devoted  to  a  study  of  refuse  disposal  by 
means  of  destructors. 

The  chapter  on  representative  types  of  Brit- 
ish destructors  describes  and  illustrates  va- 
rious patented  destructors  which  have  been 
erected  in  Great  Britain.  The  relative  advan- 
tages of  the  cellular  or  isolated-cell  system  and 
the  continuous-grate  system  are  discussed.  The 
various  methods  of  feeding  the  refuse  to  the 
destructors  are  critically  compared.  The  lat- 
ter subject  is  treated  also  in  a  full  chapter.  A 
chapter  is  devoted  to  a  study  of  the  combina- 
tion of  refuse  destructors  and  sewage  works, 
and  another  chapter  deals  with  the  economics 
of  combining  destructors  and  electric  power 
plants. 

The  various  considerations  which  influence 
the  choice  of  a  destructor  site  are  treated  in  a 
short  chapter.  British  practice  on  that  point 
is  illustrated  and  described.  Destructor  speci- 
fications as  usually  drawn  are  condemned  on 
the  grounds  that  their  requirements  are  so 
vaguely  stated  that  a  wide  difference  can  exist 
in  plans  and  specifications  submitted  by  bid- 
ding companies.  The  variation  is  often  so 
great  that  intelligent  comparison  of  bids  is 
impossible.  The  author  recommends  that  the 
continuous-grate  type  be  specified  in  all  cases 
to  ensure  the  maximum  working  efficiency.  A 
set  of  detailed  specifications  is  given  by  the 
author. 

.A  chapter  is  devoted  to  destructor  design 
and  operation.  The  design  of  air  supply  de- 
tails, boilers,  chimney,  and  by-pass  flues  are 
discussed  at  some  length.  The  chapter  also 
gives  costs  of  operation,  labor  and  main- 
tenance. The  best  methods  of  removing  the 
clinkers  from  the  furnace  and  the  destructor 
building  are  given.  The  utilization  of  residual 
or  by-products  is  discussed  in  a  separate  chap- 
ter. The  manufacture  and  use  of  clinker  flags, 
bricks,  and  paving  blocks  are  described.  1  he 
remainder  of  the  book  is  devoted  to  a  critical 
study  of  destructor  practice  in  various  coun- 
tries. This  portion  of  the  work  is  replete 
with  illustrations  of  destructors.  The  draw- 
ings are  large  and  clear  as  to  detail  and  serve 
admirably  to  show  the  present  status  of  de- 
structor design  in  all  the  principal  countries. 
Many  operating  and  cost  data  are  given.  .-Ml 
the  recent  .American  installations  are  fully 
described  and  illustrated. 

The  book  constitutes  an  excellent  review  of 
modern  destructor  practice.  The  author  has 
had  an  experience  of  20  years  in  refuse  com- 
bustion engineering  practice.  He  has  been  in 
close  touch  with  the  evolution  of  destructor 
design  and  writes  as  an  authority.  Many 
definite  recommendations  are  made  to  design- 
ing engineers  and  to  the  operators  of  de- 
structors which  will  prove  very  helpful  and 
influential   in  standardizing  destructor  design. 
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PERSONAL 


Mr.  E.  N.  Todd  has  liecn  appointed  civil 
engineer  and  superintendent  of  construction 
at  Fort  McPherson,  Atlanta,  Ga. 

Mr.  John  J.  Uehlinger,  commissioner  of  the 
water  works  department  at  Corpus  Christi, 
Texas,  died  in  that  city,  Monday,  October  28. 

Mr.  Charles  Knowles  has  resigned  as  assist- 
ant city  engineer  of  Willimantic,  Conn.,  to 
acc<>pt  a  position  with  the  Norwich  &  Hart- 
ford Trolley  Co. 

Mr.  Charles  Dew  of  Asheville,  N.  C,  was 
elected  highway  engineer  for  Mobile  county, 
Alabaina,  succeeding  Mr.  C.  L.  Strange,  who 
recently  resigned. 

Mr.  Edward  Schildhauer,  chief  electrical 
engineer  at  the  Panama  Canal,  has  been 
elected  first  vice-president  of  the  University 
Club  of  the  Isthmus. 

Mr.  D.  A.  Mathers  has  been  appointed  as- 
sistant superintendent,  Guadalajara  division. 
Southern  Pacific  Railways  of  Mexico,  with 
headquarters  at  Orendain,  Jal. 

Mr.  John  F.  Dull,  for  two  years  assistant 
superintendent  for  Claiborn,  Johnston  &  Co., 
of  Baltimore,  Md.,  has  accepted  a  position  as 
superintendent  for  F.  Barrozza  &  Co.,  at 
Muirkirk,  Md. 

i\Ir.  Lewis  I.  Birdsall  has  been  appointed 
superintendent  of  the  water-purification 
works  at  Minneapolis,  Minn.  Mr.  Birdsall 
has  been  superintendent  of  the  water  filtration 
plant  at  Rock  Island,  111.,  for  some  time  past. 

Mr.  H.  T.  Carmichaiel  has  resigned  his  posi- 
tion with  Ferguson  &  Edmondson,  to  accept 
one  with  Mason  &  Hanger  of  Lexington,  Ky.. 
as  superintendent  on  heavy  new  double  track 
work  for  the  Louisville  &  Nashville  railroad, 
between  Paris  and   Winchester.  Ky. 

Mr.  John  M.  Baird  has  resigned  his  posi- 
tion as  county  bridge  engineer  for  King 
County,  Washington,  which  he  has  held  for 
the  past  18  months,  in  order  to  establish  a 
private  practice  as  consulting  bridge  and 
structural  engineer,  with  offices  in  the  White 
building,  Seattle. 

Mr.  Manusel  White,  consulting  engineer  and 
metallurgist,  died. at  his  home  in  New  Orleans, 
October  22.  Mr.  White  was  a  native  of  Lou- 
isiana and  a  graduate  of  Stevens  Institute,  and 
was  56  years  old.  He  was  engineer  of  tests 
for  the  Bethlehem  Steel  Works  from  1879  to 
1905,  when  he  established  his  private  consult- 
ing practice  in  New  Orleans. 

Mr.  Chas.  H.  Bigelow  has  been  appointed 
to  the  chief  mechanical  engineer  for  the 
Millville  Manufacturing  Co..  Millville,  N.  J. 
Mr.  Bigelow  has  recently  returned  from  St. 
Catharines,  Ont.,  where  as  assistant  superin- 
tendent of  power  and  plant  for  the  Vale  & 
Towne  Co.  of  Stamford,  Conn.,  he  had  charge 
of  construction  of  their  new  Canadian  fac- 
tory. 

Mr.  San  ford  E.  Thompson  announces  the 
estalilishment  of  Boston  offices  at  141  Milk 
street,  the  luain  offices  and  laboratory  being 
still  maintained  at  Newton  Highlands,  Mass. 
Mr.  Thompson  is  a  consulting  engineer,  devot- 
ing his  attention  largely  to  structural  design  of 
steel  and  reinforced  concrete,  and  to  the  or- 
ganization of  construction  and  industrial 
operations. 

Mr.  C.  E.  Rasinsky,  formerly  engineer  of 
the  sewer  department,  and  Mr.  H.  F.  Shipley, 
formerly  city  engineer  of  Cincinnati,  Ohio, 
have  formed  a  partnership  under  the  name 
of  The  Standard  Engineering  Co.,  with  offices 
in  the  Provident  Bank  Iniilding.  Cincinnati. 
The  firm  will  specialize  in  drainage,  sewerage 
and  landscape  work,  with  a  department  for 
structural  work. 

Mr.  Peter  II.  Hume,  civil  engineer  and 
well  known  contractor,  died  at  his  home  in 
St.  John,  N.  B.,  Saturday,  November  2.  Mr. 
Hume  was  l)orn  in  Erie,  Pa.,  and  graduated 
from  Pennsylvania  University.  As  a  struc- 
tural engineer  he  was  widely  known,  having 
supervised  the  construction  of  the  great  docks 


,it  Hong  Kong,  Buenos  Ayres  and  New  York, 
and  the  subway  in  Philadelphia. 

Mr.  J.  F.  Gammon,  for  the  past  seven  y«ars 
manager  for  the  Bessemer  Waterworks  Co., 
Bessemer,  Ala.,  has  resigned  to  engage  in  busi- 
ness in  Canada,  and  will  be  succeeded  by  Mr. 
C.  E.  .Abbott,  who  has  been  wdth  the  Tusca- 
loosa Waterworks  Co.  for  manv  vcars. 


INDUSTRIAL 


Edward  R.  Bacon  &  Co.,  representative  of 
F'oote  Concrete  Machinery  Co..  have  opened 
salesrooms  for  contractors'  machinery  and 
supplies  at  .SS  and  4h  Natoma  St.,  between  1st 
and  2nd  Sts.,   San  Francisco,  Cal. 

M.  W.  Claxton  has  accepted  a  position  witli 
the  Pennsylvania  Trojan  Powder  Co.,  of 
.Mlentown,  Pa.,  and  will  act  as  representa- 
tive of  the  company  at  Chicago,  with  offices 
at   911    City   Hall    Square    Bldg. 

Philip  D.  Gillham,  Assoc.  M.  Am.  Soc. 
C.  E.,  has  recently  resigned  as  District  Man- 
ager of  the  Sales  at  St.  Louis,  Mo.,  for  the 
Corrugated  Bar  Co.,  Buffalo,  N.  Y.,  and 
will  devote  his  time  to  private  business  at 
Princeton,    111. 

Clapp.  Norstrom  &  Riley,  General  Sales 
Agents  of  the  Western  Wheeled  Scrajier  Co. 
and  the  Davenport  Locomotive  Works,  who 
have  for  the  past  five  years  maintained  a 
branch  office  at  107  3rd  Ave.  N.,  Minneap- 
olis. Minn.,  have  opened  up  new  offices  at 
1808-9  Pioneer  Bldg.,  St.  Paul,  Minn.,  which 
will  be  in  charge  of  Gus  Norstrom.  The 
Minneapolis  office  has  been  discontinued  per- 
manently. 

Professor  Edward  G.  Schmidt  of  the  L^ni- 
versity  of  Illinois,  announces  a  gift  from  The 
Midvale  Steel  Co.  of  Philadelphia,  of  four 
axles  and  four  pairs  of  supporting  wheels 
for  the  new  locomotive  laboratory  wdiich  is 
now  under  construction.  These  wheels  and 
axles  constitute  one  of  the  most  important 
and  costly  elements  in  the  locomotive  labora- 
tory equipment,  and  the  gift  is  a  very  gen- 
erous and  unusual  expression  of  interest  in 
the  work  of  the  Railway  Engineering  De- 
partment. The  axles  and  wheels  are  the  fin- 
est   product    of    this    sort    obtainable. 

The  Blaw  Steel  Construction  Co.,  of  Pitts- 
burgh, Pa.,  has  just  started  an  aggressive 
business  campaign,  the  features  of  which  are 
believed  to  be  different  from  those  of  any 
other  attempt  to  get  in  closer  touch  with 
.customers  and  prospective  customers.  The 
company  has  started  10  of  its  sales  engineers 
out  from  Pittsburgh,  New  York  and  Chi- 
cago, to  go  to  practically  every  town  in  the 
L'nited  States  and  spread  the  doctrine  of 
steel  forms.  It  is  not  a  "selling"  campai.gn. 
but  a  "telling"  campaign.  The  men  are  not 
instructed  primarily  to  get  orders,  but  to  call 
on  the  principal  engineers  and  contractors 
in  every  town  and  tell  them  what  the  com- 
pany can  do  for  them,  show  them  how  it  can 
save  them  money  and  poirit  out  the  services 
it  has  rendered  to  other  contractors  and  en- 
gineers. Practically  every  town  of  any  size 
in  the  LTnited  States  and  Canada  will  be  vis- 
ited. It  is  estimated  that  it  will  take  tliree 
or  four  months  of  this  campaign  to  cover  the 
field. 


CATALOGUES 


Diving  Apparatus. — Paper,  S'-^xlO's  in"^-. 
•40  pp.  Andrew  J.  Morse  &  Son.  221  High 
St..  Boston,  Mass. 

In  this  illustrated  catalog  is  presented  a 
very  large  variety  of  diving  apparatus  and 
attention  is  called  to  the  feature  of  safely 
wliich  the  company  considers  of  lirst  im- 
portance, and  to  the  features  of  simplicity 
which  are  being  attained  by  constant  atten- 
tion to  improvements.  The  catalog;  deals 
witli  air  pumps,  diving  dresses,  shoes,  div- 
ing helmets,  air  holes,  electric  lights,  tele- 


phones, knives,  hose,  cable  code,  etc. 
Tables   of  prices  are   given. 

Farm  Buildings  of  Concrete — Paper,  6x9 
ins.,  160  pp.  Universal  Portland  Cement 
Co.,  72  W.  Adams  St.,  Chicago,  III. 

This  is  a  very  complete  book,  giving  in- 
structions and  useful  information  concern- 
ing methods  and  costs  of  constructing  farm 
buildings  and  other  structures  for  farm 
purposes. 

Rock    Crushing     Machinery. — Paper,    6^ 

x9.>,s  ins.,  41)  jjp.  Traylor  Engineering  & 
Manufacturing  Co.,  30  Church  St.,  New 
York  City. 

This  catalog  contains  illustrations  and 
brief  descriptions  of  the  principal  machines 
used  in  stone  crushing  plants.  Other  lines 
of  machinery  manufactured  by  this  com- 
pany for  cement,  mining,  milling  and 
smelting  plants  are  shown  and  described  in 
separate  catalogs.  This  catalog  deals  with 
the  Traylor  Gyratory  and  Jaw  Crushers 
and   Crushing   Rolls. 

Diamond  Expansion  Bolts. — Paper,  6x9 
ins.,  48  pp.  Diamond  Expansion  Bolt  Co., 
90  West  St.,  New  York  City. 

This  catalog  contains  an  illustrated  list 
of  a  great  variety  of  expansion  bolts  for 
use  in  anchoring  to  masonry.  Tables  of 
sizes,  etc.,  are  given.  Accompanying  circu- 
lars illustrate  and  describe,  with  tables  of 
dimensions,  sizes  and  prices — malleable 
iron  turnbuckles  and  block  chains. 

Park    Bridges    of    Concrete. — Paper,    6x9 

ins..  8  pp.  Daniel  B.  Luten,  Consulting 
Engineer,   Indianapolis.  Ind. 

Reinforced  concrete  bridges  of  artistic 
design  and  of  spans  from  12  to  70  ft.  are 
illustrated  in  this  catalog. 

Expanded     Metal     Construction. — Paper, 

6x9  ins..  12  pp.  Northwestern  Expanded 
Metal  Co.,  37  W.  Van  Buren  St.,  Chicago, 
III. 

The  November  bulletin  illustrates  and  de- 
scribes briefly  a  number  of  large  buildings 
in  San  Francisco  which  have  been  con- 
structed recently,  using  Kno-Burn  and 
XXth  Century  Expanded  Metal  Lath  in  the 
constrMCtioii. 

Centrifugal  Pumps. — Paper,  5-54x9  ins..  40 
pp.  Lawrence  Pump  Engine  Co.,  Law- 
rence.  Mass. 

This  catalog  illustrates  and  describes 
high  efficiency  single  an<l  multi-stage  cen- 
trifugal and  turbine  pumps.  Complete  ta- 
bles "of  specifications,  sizes,  capacities,  pow- 
er required,  weights  and  prices  are  given. 

Invincible  Nozzle. — Paper,  Sj-sxS^  ins., 
28  pp.  Andrew  J.  Morse  &  Son,  Inc.,  Bos- 
ton. Mass. 

.\  com))lete  illustrated  description  of  the 
"Invincible"  nozzle,  which  has  recently 
been  put  upon  the  market  for  u§e  by  fire 
departments,  is  given  in  this  catalog.  Ta- 
bles of  sizes,  capacities,  etc.,  are  shown. 

.■\nother  catalog  illustrates  and  describes 
fire  department  supplies,  the  Morse  Mon- 
itor Nozzle  and  diving  apparatus. 

Canal    &    Reservoir    Appliances. — Paper, 

6",sx9.54  ins.,  32  pp.  Hinnian  Hydraulic 
Mfg.  Co.,  Denver,  Colo. 

This  is  a  loose  leaf  catalog  which  will 
be  augmented  from  time  to  time  by  publi- 
■■ation  of  additional  pages.  Illustrations 
and  descriptions  are  given  of  shear  gates, 
butlerrty  gates,  pedestal  lifts,  rack  and  pin- 
ion lifts,  and  other  gate  operating  devices. 
Tables  of  sizes  and  prices  are  given.  The 
catalog  is  also  devoted  to  metal  flumes  and 
cast  iron  pipe,  of  which  details  are  shown. 
Tallies  of  velocity  and  discharge  for  "Hy- 
droduct"  metal  flumes  arc  given. 

Portable  Steel  Derrick. — Paper,  3>jx6-i<? 
ins..  3(j  pp.  John  L.  Taylor,  10.'^4-1036  W. 
Lake  St..  Chicago,  III. 

In  this  catalog  the  Taylor  Portable  Steel 
Derricks  are  illustrated  and  their  construc- 
tion is  clearly  shown  by  detailed  drawings 
and  photographs.  Illustrations  of  various 
applications  of  the  derrick  to  construction 
work  are  shown. 
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Arizona. 

.A.pplication  has  been  made  to  the  County 
Supervisors  at  Globe  by  Nathan  L.  Arnster 
for  a  franchise  for  a  street  railway  from 
Globe  to  Live  Oak. 

Engineers  of  the  Santa  Fe  System  are  now 
at  work  on  plans  for  the  construction  of 
dikes  at  Needles,  Ariz.,  to  protect  the  city 
from  the  overflows  of  the  Colorado  River. 
The  cost  of  the  improvement  will  be  about 
$100,000.  G.  W.  Harris,  Los  Angeles.  Calif.. 
is   Chief   Engineer  of  the  Coast   Lines. 

Arkansas. 

It  is  rumored  in  Topeka,  Kans.,  that  the 
Chicago,  Rock  Island  &  Pacific  still  contem- 
plates the  absorption  of  the  Scranton,  Subiaco 
&  Eastern,  which  connects  Paris  with  Scran- 
ton. in  Logan  country.  .Arkansas.  It  was  an- 
nounced some  time  ago  that  the  Rock  Island 
intended  building  a  line  from  DardSnelle  to 
Scranton,  should  its  efforts  to  purchase  the 
Scranton,  Subiaco  &  Eastern  prove  success- 
ful. The  sale  and  extension  were  conditional, 
it  was  said  at  that  time,  upon  the  proposed 
lease  of  the  Ola  &  Dardanelle  road,  which 
connects  these  two  cities  with  the  Rock 
Island  main  line  at  the  former  city.  The 
stockholders  of  the  Rock  Island  at  a  meeting 
held  in  Chicago  ratified  this  lease.  In  case 
the  Rock  Island  extends  from  Dardenelle  to 
Scranton  and  purchases  the  Scranton,  Subiaco 
&  Eastern,  it  intends  to  enter  Fort  Smith  over 
the  Arkansas  Central,  which  connects  Fort 
Smith  with  Paris,  the  western  terminus  of 
the   Scranton.    Suliiaco   &   Eastern   line. 

California. 

The  directors  of  the  Modesto  Interurban 
Ry.  Co.  have  authorized  the  securing  of  right 
of  way  for  an  extension  to  the  lands  owned 
by  the  Turlock  Garden  Co.  on  the  San  Joa- 
quin River.  The  estimated  cost  of  this  ex- 
tension is  $300,000,  T.  K.  Beard,  a  contractor 
of  Modesto.  Cal,  is  President  of  the  Modesto 
Interurban  Ry. 

The  annu.ii  stockholders'  election  of  the 
.Stockton  Terminal  &  Eastern  R.  R.  Co.  was 
held  Oct.  26  at  the  office  of  the  company. 
Hotel  Stockton  Annex,  Stockton.  Calif.,  and 
officers  and  directors  for  the  ensuing  year  were 
elected  as  follows:  President,  Jacob  Eppler 
of  San  Francisco :  first  vice-president.  Theo- 
dore C.  Bee  of  Oakland;  second  vice-presi- 
dent, George  W.  Broadhurst  of  Stockton ; 
secretary  and  traffic  manager,  J.  E.  Adams  of 
Berkeley;  auditor,  J.  A.  Nesbitt  of  Stockton; 
treasurer.  William  Nicholls.  Jr.,  of  Berkeley: 
Grover  Herring  and  John  Svenson  of  Oak- 
land and  H.  N.  Clark  of  Selby.  Resolutions 
were  passed  authorizing  the  new  board  to 
proceed  as  quickly  as  possible  to  build  fur- 
ther upon  the  franchises  now  held  by  the 
company  within  the  city  limits  and  extending 
toward  the  valuable  water  frontage  covered 
by  the  franchise,  and  thereafter  to  extend  from 
Bellota  to  Jenny  Lind. 

Colorado. 

A  meeting  of  the  executives  of  the  six  rail- 
roads concerned  in  the  new  Denver  Union 
Terminal  Ry.  Co.  was  held  at  Chicago  Mon- 
day to  take  final  action  on  the  plans  for  a 
new  union  depot  for  Denver.  Colo.  It  is  re- 
ported that  a  bond  issue  of  $6,000,000  was 
authorized  to  pay  for  properties,  acquisition 
of  additional  land  and  the  carrying  out  of 
necessary  improvements.  Roads  which  were 
represented  at  the  Chicago  meeting  were  the 
Union  Pacific.  Burlington,  Santa  Fe.  Rock 
Island,  Denver  &  Rio  Grande  and  Colorado 
&  Southern. 

Delaware. 

The  General  Railways  Co.  has  been  incor- 
porated at  Wilmington,  Del.,  with  a  capital 
stock  of  $1,500,000.  The  incorporators  are 
A.  M.  Leech,  M.  E.  Dorsey,  F.  Giles,  Wil- 
mington, Del. 


Florida. 

A  plan  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  .Arcadia, 
via  Bigler,  to  land  King  along  the  beach  of 
Lake  Okeechobee.  Harry  Johnson.  Milwau- 
kee.. Wis.,  owner  of  a  considerable  amount 
of   land   at  Lake  Okeechobee,   is  interested. 

The  Tampa  &  Jacksonville  R.  R.,  formerly 
known  as  the  Gainesville  &  Gulf,  is  plannmg 
the  construction  of  an  extension  from  Gaines- 
ville to  Jacksonville,  Fla.  A.  L.  Glass  is  Gen- 
eral Manager  of  the  company.  Gainesville. 
Fla 

Georgia. 

•|»Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  J.  C.  Fulford.  Secretary,  .\lbany  Tran- 
sit Co.,  Albany.  Ga..  for  furnishing  approxi- 
mately .375  tons  60-lb.  steel  tee  rail:  approxi- 
mately 45  tons  7it-lb.  high  7-in.  steel  tee  rail : 
four  miles  of  trolley  material:  1  150  K.  W. 
D.  C.  generator:  1.200  H.P.  4-valve  engine. 
Specifications  will  be  sent  upon  application. 
Shipment  of  all  material  to  be  made  not  later 
than    January    1.    1013. 

®The  Brinson  Ry..  G.  M.  Brinson,  Presi- 
dent, Springfield,  Ga.,  is  reported  to  have 
awarded  a  contract  to  Westinghouse.  Church. 
Kerr  &  Co..  New  York  City,  for  a  12-mile 
e,xtension  from  Waynesboro  to  St.  Clair. 
Work  is  stated  to  have  been  already  started. 

The  Atlantic  Coast  Line  Ry  Co.  has  sub- 
mitted to  the  city  of  Waycross,  Ga.,  plans 
for  the  construction  of  an  under  pass  which 
that  company  and  the  street  raihvay  company 
plan  to  build  jointly  at  the  intersection  of 
Carswell  and  Plant  Aves.  It  is  thought  that 
actual  construction  work  will  be  started  on 
the  improvement  shortly.  M.  E.  Nelson.  Wil- 
mington, N.  C.  is  Engineer  of  Bridges  of 
the  Atlantic  Coast  Line. 

Promotion  work  is  underway  for  the  l)uild- 
ing  of  an  electric  railway  from  .\tlanta  to  Car- 
rollton.  The  company  will  be  known  as  the  At- 
lanta-Carrollton  Railway,  Light  &  Power  Co. 
Preliminary  surveys  have  been  made  for  a 
route  southwest  from  .A.tlanta.  H,  G.  Lowry. 
Carrollton.  Ga.,  is  the  promotir. 

Illinois. 

®Dunn  &  McCarthy,  Old  Colony  bldg.,  Chi- 
cago, III.  will  do  the  concrete  work  on  the 
line  of  the  Eastern  Illinois  &  Peoria  Ry.,  from 
Witt  to  Chatham,  111.  Work  will  be  com- 
menced at  once. 

The  Oil  Belt  Traction  Co.,  Geo.  P.  Murrin, 
President.  Oblong,  111.,  is  in  the  market  for 
railroad  ties,  piling  and  bridge  timber,  70-lb. 
relaying  rails,  saddle  back  locomotives  (sec- 
ond  hand)    and  second  hand   freight  cars. 

Indiana. 

®The  following  have  sub-contracts  from 
the  Fisher-Welch  Construction  Co.,  5  Cl:/y- 
pool  bldg.,  Indianapolis..  Ind.,  general  contra.-- 
tors  for  the  work  between  New  Castle  and 
Manert,  Ind.,  for  the  Indiana  Union  Traction 
Co.'s  Muncie  extension :  J.  E.  Glynn,  No.  4 
United  bldg.,  Indianapolis,  Ind. :  J.  B.  Glynn, 
No.  5  United  bldg..  Indianapolis;  James  Nor- 
ton, Indianapolis.  The  contract  includes  175.- 
000   cu.    yds.   of  •earth   excavation. 

Officials  of  the  Chicago.  South  Rend  & 
Northern  Indiana  Ry.  Co.,  501  Main  St.,  La- 
fayette. Ind.,  have  been  looking  over  the 
ground  with  a  view  to  the  construction  of  an 
interurban  line  from  LaPorte,  south,  a  dis- 
tance of  five  miles  on  the  Yellow  River  road, 
to  Union  Center,  throueh  to  Knox  and  Bass 
lake,  in   Starke  county,  and  on  south. 

Options  have  been  taken  on  property  in 
Evansville,  Ind.,  by  parties  supposedly  repre- 
senting the  Pennsylvania  R.  R..  and  "this  has 
given  rise  to  the  report  that  the  railroad  was 
to  enter  the  city,  by  building  a  line  from  Vin- 
cennes.  Ind. 

The  Indiana  State  Railroad  Commission, 
Indianapolis,    Ind.,    has    instructed   the    Balti- 


Virginia. 
•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


more  &  Ohio  Southwestern  R.  R.  to  construct 
an  underground  crossing  under  their  tracks 
at  Fort  Ritnes,  Lawrence  County.  F.  D. 
Batchellor,  Seymour,  Ind..  is  Division  En- 
gineer. 

Iowa. 

Officials  of  the  Iowa  Northern  Ry.  have  in- 
structed the  engineers  to  run  a  preliminary 
line  to  determine  the  best  route  for  the  con- 
struction of  a  line  from  Farley,  la.,  into  Cas- 
cade. Frank  T.  Rauch.  Dyersville.  la.,  is 
General   Manager   of   the   company. 

Louisiana. 

It  is  reported  that  actual  work  on  the 
Texas  &  Pacific  Terminals  at  New  Orleans, 
La.,  will  be  commenced  Jan.  1.  The  improve- 
ments, which  it  is  estimated  will  necessitate 
an  expenditure  of  $10,(100,04)0.  include  three 
distinct  depots.  C.  H.  Chamberlain,  Dallas, 
Tex.,  is   Chief  Engineer. 

Kentucky. 

®Lacy  &  Son,  Cincinnati,  O..  have  been 
awarded  a  contract  by  the  Louisville  &  Nash- 
ville R.  R.  for  lowering  the  grade  of  the  pres- 
ent tracks  in  the  south  yards  in  Paris,  Ky. 
The  tracks  will  be  lowered  4  ft.  to  meet  the 
established  grade  between  Paris  and  Winches- 
ter. Additional  tracks  will  be  laid  at  the  old 
fair  grounds  on  the  property  recently  pur- 
chased from  W.  K.  Griffith. 

Right  of  way  is  reported  as  being  secured 
for  an  8-miIe  branch  of  the  Wasioto  &  Black 
Mountain  R.  R.  (Ijiuisville  &  Nashville  R.  R. 
line)  up  Martins  Fork  from  Harlan  to 
extensive  coal  fields  in  Harlan  County,  owned 
by  T.  J.  Ashcr,  Wasioto,  Ky.,  and  Judge  W. 
T.   Hall  of  Harlan,  Ky. 

Surveys  are  being  made  by  Maj.  W.  A.  Cal- 
houn. Paducah.  Ky.,  Consulting  Engineer  of 
the  Kentucky  Southwestern  Electric  Railway. 
Light  &  Power  Co..  for  a  belt  line  around 
Paducah.  Surveys  for  the  main  line  of  the 
road  between  Murray  and  Mayfield  have  been 
completed  and  it  is  expected  that  construction 
work  will  be  started  this  winter  or  early  in 
the  spring. 

The  Big  Sandy  &  Kentucky  River  R.  R.  Co. 
is  planning  to  build  10  miles  of  its  projected 
31  mile  line  this  winter;  balance  of  the  line 
will  not  be  taken  up  until  the  first  section 
is  completed.  W.  H.  Dawkins,  .\shland,  Ky.. 
is  '"resident. 

The  Cincinnati,  New  Orleans  &  Texas  Pa- 
cific Ry.  (Queen  &  Crescent  Route)  is  to  un- 
dertake a  number  of  improvements  in  its  ter- 
minals at  Ludlow,  iust  across  the  Ohio  river 
from  Cincinnati.  These  include  the  construc- 
tion of  a  twenty-stall  brick  engine  house.  8.') 
ft.  long,  each  stall  to  be  equipped  with  drop 
pit:  brick  oilhouse,  30  by  60  ft.,  with  base- 
ment: modern  coal  chute  of  500  Ions  capac- 
itv,  with  bucket  hoist;  double  concrete  cinder 
pit  100  ft.  in  height,  and  the  necessary  new 
tracks  and  changes  of  present  tracks  to  serve 
the  improved  facilities. 

Maine. 

The  Paraguay  Railway  Co.  has  been  in- 
corporated at  Portland,  Me.,  with  a  capital 
stock  of  $12,500,000  and  proposes  to  engage 
in  general  transportation  and  railwav  busi- 
ness in  the  Republic  of  Paraguay  and  else- 
where. .\.  F.  Jones  is  President  and  T.  L. 
Croteau  is  Treasurer. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer.  Baltimore,  Md.,  has  been 
granted  the  right  to  construct  tracks  and  a 
bridge  for  a  distance  of  9.300  ft.  over  the 
propertv  of  the  Chesapeake  &  Ohio  Canal  Co.. 
near  Charlton,  Washington  county,  where  the 
railway  companv  is  constructing  a  spur  from 
the  main  track  to  extensive  quarries  which  will 
be  established  near  the  Potomac  river  in  West 
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Massachusetts. 

The  stockholders  of  the  Boston  Elevated 
Ry.  on  Nov.  4,  voted  to  issue  $5,000,000  of 
bonds  and  $4,000,000  of  new  stock.  The  prin- 
cipal construction  work  to  be  carried  on  with 
the  new  funds  will  be  the  extension  of  the 
•elevated  line  to  Maiden  Square,  Boston,  where 
a  terminal  is  to  be  erected  at  Center  and  Main 
Sts.  The  issue  also  covers  in  part,  the  new 
Cambridge  subway,  the  East  Cambridge  via- 
duct and  the  new  South  Boston  power  sta- 
tion. Geo.  A.  Kimball,  101  Milk  St.,  Boston, 
Mass.,  is  Chief  Engineer. 

Michigan. 

It  has  been  decided  by  officials  of  the 
Grand  Trunk  Ry.  to  increase  the  capacity  of 
the  terminals  at  Kalamazoo,  Mich.  Consid- 
erable trackage  will  be  constructed  on  the 
south  side  of  East  Main  St.  E.  P.  Sissons, 
Detroit,   Mich.,   is   Engineer. 

It  has  been  announced  by  Dudley  E.  Waters, 
Receiver  of  the  Pere  Marquette  R.  R.  that 
with  the  orders  this  year  and  rails  contracted 
for  there  will  be  a  replacement  of  750  miles 
of  line  with  new  rails  by  ne.xt  year.  Con- 
struction forces  are  now  at  work  west  of 
Alma,   Mich. 

The  Benton  Harbor-St,  Joe  Railway  & 
Light  Co.,  Benton  Harbor.  Mich.,  is  reported 
to  be  considering  extending  its  line  from  Co- 
loma  through  Watervliet  to  Hartford. 

Missouri. 

The  East  St.  Lnuis.  Columbia  &  Waterloo 
Ry.,  which  has  just  completed  its  line,  has 
arranged  for  an  issue  of  $1,000,000  of  bonds. 
the  proceeds  of  which  will  be  used  for  the 
extension  of  the  line  and  for  additional  equip- 
ment. E.  H.  Conrade,  314  N.  4th  St.,  St. 
Louis,  Mo.,  is   President. 

St.  Louis  Items. 


By   a.    B.    KoExiG. 


Co.    of 
contract 


®The  L.  J.  Smith  Construction 
Kansas  City,  Mo.,  was  awarded  the 
for  grading  another  50  miles  of  double  track 
work  for  the  Santa  Fe  R.  R.  Co.  in  Arizona, 
making  a  total  of  100  miles  of  work  that  the 
L.  J.  Smith  Construction  Co.  has  secured 
from  the  Santa  Fe  within  the  past  year. 

Fisher  &  Welch,  203  Burr  BIdg.,  New- 
castle, Ind.,  were  awarded  the  contract  for 
eonstructing  an  electric  railway  between 
Muncie  and  New  Castle,  Ind.  They  have 
sub-let  all  of  this  work  with  the  exception  of 
a  gravel  cut  of  about  100,000  yards.  This 
cut  is  desirable  Steam  Shovel  work,  the  haul 
not  exceeding  one  mile.  They  will  sub-let 
this  at  fair  price.  While  material  is  practi- 
cally all  gravel,  they  can  quote  loose  and 
solid  rock  prices.  The  cuts  will  be  of  suffi- 
cient width  to  take  care  of  a  standard  shovel. 
The  steel  will  be  furnished  by  Fisher  & 
Welch  Co.  Transportation  for  men  from 
Indianapolis  to  the  site  of  the  work. 

The  East  St.  Louis,  Columbia  &  Waterloo 
Electric  R.  R.  has  arranged  through  the  Illi- 
nois State  Trust  Co.  of  East  St.  Louis  for  an 
issue  of  $1,000,000  of  5  per  cent,  20-year,  gold 
bonds.  The  proceeds  from  the  sale  of  these 
bonds  will  be  used  for  the  extension  of  the 
line  and  for  additional  equipment,  accordin.g 
to  President  E.  H.  Conrades  of  this  city. 
The  East  St.  Louis.  Columbia  &  Waterloo 
line  will  be  in  operation  into  Waterloo  within 
two  weeks.  President  Conrades  said.  Cars 
are  now  being  operated  from  East  St.  Louis 
to  Columbia,  a  distance  of  about  13  miles. 
The  grading  between  Waterloo  and  Columbia 
is  finished  and  but  two  miles  of  track  remain 
to  be  laid  to  complete  the  road  into  Waterloo. 

Mulvihill  Bros.,  who  are  grading  the  High- 
ways in  the  Fulton,  Mo.,  special  road  district, 
inform  us  that  the  contractors  who  are  doing 
work  under  them  on  this  road  are  getting 
along  nicely,  with  the  exception  of  being  a 
little  short  of  wheeler  holders,  teamsters  and 
dumpmen.  Following  is  a  list  of  contractors 
•n  this  road:  Mulvihill  Bros.,  L  J.  McEl- 
roy,  J.  E.  Berley,  John  Dooling.  W.  IT.  Dun- 
lap   and   J.   R.    Moore. 


®The  contract  for  the  heating  apparatus  for 
the  famous  Barr  Company  building  has  been 
awarded  to  the  Hanley-Casey  Co.,  of  St. 
Louis.  This  contract  is  said  by  builders  to 
be  the  largest  ever  awarded  for  the  installa- 
tion of  a  heating  plant  in  St.  Louis,  and  it  is 
one  of  the  few  sub-contracts  for  work  on  the 
building  in  which  a  St.  Louis  firm  was  the 
successful  bidder.  It  was  awarded  by  the 
Westlake  Construction  Company,  the  general 
contractor,  a  St.  Louis  firm,  but  most  of  the 
sub-contracts  were  taken  by  outside  firms. 
The  apparatus  to  be  installed  will  be  con- 
nected with  the  power  plant  in  the  new  build- 
ing of  the  Kingston  Investment  Company  at 
614  and  616  St.  Charles  street,  through  a 
tunnel  extending  under  Locust  street.  The 
contract  price  is  in  the  neighborhood  of  $300,- 
000.  A  bond  for  the  performance  of  the  con- 
tract has  been  signed  by  the  Equitable  Surety 
Company.  The  Hanley-Casey  Co.  has  exe- 
cuted many  of  the  largest  heating  and  plumb- 
ing contracts  in  St.  Louis  buildings. 

A  new  sewer  district  and  an  extensive 
street  improvement  are  provided  for  in  an 
ordinance  adopted  by  the  Board  of  Local 
Improvements  of  East  St.  Louis  on  Nov.  8th. 
The  sewer  district  will  be  known  as  the  "Mar- 
ket sewer,"  and  will  serve  much  of  the  terri- 
tory in  the  Twenty-first  street.  Market  and 
Trendley  avenues  section,  while  the  street  im- 
provement will  be  the  paving  of  Market  ave- 
nue from  Twenty-first  street  to  the  eastern 
city  limits.  Vitrified  brick  will  be  used  in 
the  paving.  City  Engineer  Harper  estimates 
the  probable  cost  at  $103,353. 

Dan  Hannefin  expects  to  finish  his  work  at 
Poag,  111.,  in  a  few  days,  and  will  be  in 
the  market  for  grading  for  his  12-team  outfit. 

Stiles  &  Godfrey  are  getting  along  nicely 
with  their  bridge  and  trestle  work  on  the  St. 
Louis  extension  of  the  Northwestern  R.  R. 
near   Pekin,   111. 

Mulvill  Bros.,  Fulton,  Mo.,  have  one  small 
job  of  about  1,200  yds.  at  Strout,  III.,  to  let. 
Also  another  one  of  about  3.000  yds.  at  Lar- 
rabee.  Mo.,  grading  for  a  new  passing  track 
on  the  Chicago  &  Alton.  Work  is  right  at 
the  Station.  The  work  at  Strout  is  wheeler 
work  and  at  Larrabee  side  borrow.  Free 
transportation  for  outfits  and  labor  to  and 
from  the  work  over  the  C.  &  A.  R.  R. 

C.  T.  Bondurant,  Hickman.  Ky.,  has  1,000,- 
000  yds.  of  levee  work  in  the  Reelfoot,  and 
in  the  upper  St.  Francis  Districts  above  Birds 
Point,  Mo.  to  sub-let  Bondurant  has  over 
300  teams  at  work  on  Nov.  10th,  and  can  use 
that   manv   more   on   this   work. 

The  Oil  Belt  Traction  Co.,  Oblong,  111., 
have  a  quantity  of  concrete  culverts  and 
bridge  piers  as  well  as  pile  bridging  to  let. 
This  line  is  projected  to  run  from  Charleston. 
111.,  to  Mt.  Carmel,  111.  Write  them  to  Ob- 
long, 111.,  or  address  them  care  of  the  Bridge- 
port State  Bank,  Bridgeport,  111.  Geo.  P. 
Murrin,  president  of  this  company,  states 
that   payments   will  be   made  cash   monthly. 

C.  H.  Strong  &  Son,  were  in  town  after 
labor  and  supplies  for  their  Wabash  work  in 
Illinois. 

Mike  Costello  of  Costello  Bros..  Clay  Pool 
Bldg.,  Indianapolis,  spent  a  couple  of  days 
with   us   last  week. 

The  Griffith  &  McMurray  Co.,  Sharp  Bldg., 
Kansas  City,  Mo.,  have  received  word  from 
the  Frisco  R.  R.  Co.  to  begin  work  nn  their 
contract  on  the  E.  I.  &  P.  between  Witt  and 
Chatham,  111.  Mr.  Dave  Griffith  left  for 
Morrisonville.  III.,  the  other  day  to  show 
contractors  over  this  work.  They  have  some 
elegant  grading  work  to  let  on  this  line  and 
are  among  the  best  contractors  in  the  coun- 
try to   work   under. 

The  labor  situation  in  St.  Louis  is  worse 
than  it  has  been  since  our  recollections.  Sev- 
eral tliousand  foreigners  have  left  here  in 
the  past  two  weeks  for  the  seat  of  war  in 
Turkey.  .Ml  the  mills  and  contractors  in 
this  neighborhood  are  running  shorthanded. 
Even  the  police  department  is  advertising  in 
the  papers  for  men  to  fill  vacancies  on  the 
police  force.  Wages  are  higher  now  than 
ever   before.     We   do   not   look    for  any   im- 


provement in  the  labor  situation  during  the 
ne-xt  year  and  would  suggest  for  contractors 
bidding  on  new  work  to  bear  this  in  mind. 
Wages  are  going  to  be  higher  and  labor 
scarcer  than  they  have  been  this  year. 
Montana. 

The  Flathead  Valley  Interurban  Ry.  Co. 
has  been  chartered  with  a  capital  stock  of 
$50,000,  of  which  $900  has  been  subscribed, 
and  proposes  to  construct  an  interurban  line 
from  Kalispell  north  to  Whitefish,  from  Kal- 
ispell  south  to  Somers,  and  from  Kalispell 
southeast  to  Bigfork.  The  principal  offices 
will  be  at  Kalispell,  Mont.  The  incorporators, 
all  of  Kalispell,  are  as  follows :  David  Robert 
McGinnis,  Robert  P.  Austin,  Walter  H.  Grif- 
fin, Robert  J.  Benn,  Christ  Presbye. 

Official  plat  of  survey  of  the  proposed  line 
of  the  Great  Falls  &  Teton  County  Ry.,  from 
Power  to  Choteau,  contract  for  construction 
of  which  was  awarded  Siems-Carey  Con- 
struction Co.,  St.  Paul,  Minn.,  as  mentioned 
in  our  Oct.  16  issue,  has  been  filed  in  the 
Great  Falls,  Mont.,  land  office  and  forwarded 
to  the  general  land  office  at  Washington,  D. 
C.  The  filing  of  this  survey  was  made  under 
the  act  of  congress  which  gives  railways  the 
right  to  cross  public  lands.  Work  is  well 
under  way  in  the  grading  of  this  line  and 
about  100  teams  are  now  engaged  in  the 
work.  S.  S.  Hobson  is  President  of  the 
company,  which  is  a  subsidiary  of  the  Great 
Northern   System. 

New  Hampshire. 

Engineers  working  along  the  Pemigewas- 
set  River  and  between  Franklin  and  Hill  have 
caused  the  people  in  Northern  New  Hamp- 
shire to  believe  that  the  Boston  &  Maine  R. 
R.  is  contemplating  the  construction  of  a  line 
from  Bristol  to  Ashland  connecting  with  the 
White  Mountain  Road  and  also  a  branch 
track  from  Franklin  to  Hill.  E.  H.  McHenry, 
Boston,  Mass.,  is  Vice-President  of  the  com- 
pany. 

New  Jersey. 

Efforts  are  being  made  to  have  the  Public 
Service  Corporation,  Newark,  N.  J.,  extend  its 
street  car  line  from  Tenafly  to  Closter.  and 
eventually  to  Nyack.  Mayor  Frances  Meyer 
of  Closter,  is  interested. 

The  Township  Committee  of  Ewing  is  re- 
ported to  have  granted  a  franchise  for  the 
extension  of  the  Trenton.  Hamilton  &  Erving 
Traction  Co.,  Trenton,  N.  J ,  into  the  village 
of  Trenton  Junction.  It  is  probable  that  con- 
struction work  will  not  be  started  until  next 
year. 

The  Philadelphia  &  Reading  Ry.  is  reported 
to  have  under  consideration  the  making  of  ex- 
tensive changes  to  its  Jersey  City  terminal.  It 
is  stated  that  the  Southern  Ry.  and  Chesa- 
peake &  Ohio  will  make  contracts  with  the 
Jersey  Central  and  Reading,  which  now  own 
the  terminal,  for  trackage  rights,  so  that  they 
mav  run  their  trains  into  Jersey  City  direct, 
giving  them  direct  connection  with  New  York 
City  from  any  point  on  their  roads.  It  is  also 
reported  that  the  concentration  of  so  many 
roads  under  one  terminal  will  mean  that  the 
under-the-Hudson  tunnel  system  into  Man- 
hattan will  be  adopted  by  the  combination  and 
a  tunnel  built  from  the  Jersey  City  terminal 
under  the  river  to  the  building  to  be  erected 
on  the  old  Equitable  Life  .\ssuranoe  Society 
site  in  New  York's  downtown  Broadway. 

New  Mexico. 

It  is  understood  that  the  Southern  Pacific 
has  completed  plans  for  the  construction  of 
a  line  from  Farmington,  N.  M.,  to  Gallup. 
N.  M.,  thence  to  Globe.  .\riz..  where  a  con- 
nection with  the  main  line  of  the  Southern 
Pacific  will  be  made.  William  Hood  is  Chief 
Engineer  of  the  System.  San  Francisco.  Calif. 

New  York. 

The  Board  of  Estimate  and  .Vpportionment 
of  New  York  City  has  granted  an  extension 
of  time  for  a  completion  of  the  first  section  of 
the  Manhattan  &  Jamaica  Ry.  noted  in  our  last 
issue.  The  franchise  of  this  company  has 
been  purchased  by  Mac.\rthur  Bros.  Co.,  con- 
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tractors,  11  Pine  St.,  New  York  City,  who  will 
organize  the  IManhattan  &  Queens  Traction 
Co..  and  build  the  road. 

The  Freeport  R.  R.  Co.,  Realty  Bldg., 
Church  St.,  Freeport.  will  shortly  commence 
laying  80-lb.  steel  girder  rails  for  its  proposed 
street  railway  system  at  Freeport.  The  new 
system  will  connect  with  boats  to  Point  Look- 
out, Long  Beach  and  High  Hill  Beach.  A 
new  ferryboat  will  be  put  in  operation. 

North  Carolina. 

W.  J.  Grandin.  President  of  the  Watauga 
Ry  Co.,  has  submitted  a  proposition  to  the 
people  of  Watauga  County,  N.  C.  offering  to 
construct  an  extension  from  Wilkesboro  by 
way  of  Elkville  on  Elk  Creek,  through  Cook's 
Gap  to  the  Watauga  Valley  where  he  would 
extend  it  on  into  Tennessee  provided  the 
county  would  vote  to  his  company  $100,000 
worth  of  bonds,  to  be  issued  as  follows : 
$.50,000  when  the  road  gets  to  Cook's  Gap, 
$25,(100  additional  when  the  road  gets  to 
Boone  and  $'2.'j,000  more  when  the  road  gets 
to  the  Tennessee  line. 

The  Montgomery  Lumber  Co.,  which  owns 
and  operates  a  railroad  from  Spring  Hope  to 
Bunn,  N.  C,  is  reported  to  have  completed 
all  arrangements  to  extend  the  line  toward 
Raleigh.  It  is  believed  that  the  Atlantic 
Coast  Line  is  interested  in  the  movement. 

A  crew  of  construction  men  are  now  at 
work  on  the  extension  of  the  Black  Moun- 
tain R.  R.  from  Burnsville  south  to  Pen- 
sacola,  Yancey  County,  N.  C,  a  distance  of 
10  miles,  and  it  has  been  announced  by  the 
president  of  the  company  that  it.  would  be 
completed  and  ready  for  operation  by  March 
1.  Ward  Crosby,  Johnson  City,  Tenn.,  is 
Chief  Engineer. 

North  Dakota. 

®Erickson-Long  Contracting  Co.,  Cloquet. 
Minn.,  has  secured  a  grading  contract  cover- 
ing about  28  miles  of  line  near  Schafer,  N. 
D.,  for  the  Great  Northern  Ry.  The  work 
involves  the  handling  of  about  1,600,000  cu. 
yds.  of  earth  and  is  mostly  steam  shovel  work. 

The  Commercial  Clubs  of  New  Rockford, 
N.  Dak.,  and  Grand  Forks  are  planning  to 
take  up  with  tlie  officials  of  the  Great  North- 
ern R.  R.  the  proposition  to  construct  a  new 
line  from  New  Rockford  to  Larimore,  N. 
Dak.,  giving  the  New  Rockford-Lewiston  line 
direct  connection  with  Duluth  and  the  head 
of  the  Great  Lakes.  A.  H.  Hogeland,  St. 
Paul,  Minn.,  is  Chief  Engineer. 

Ohio. 

The  Portsmouth  Street  Railway  &  Light 
Co..  Portsmouth.  O.,  is  contemplating  double 
tracking  from  Young  St.  to  New  Boston, 
along  the  Gallia  Pike. 

The  Ohio  River  &  Northern  Ry.  has  re- 
newed its  application  with  the  State  Public 
Service  Commission  for  permission  to  issue 
$1,000,000  in  stock  and  $l,T.j0,O00  in  bonds. 
The  company  proposes  to  build  a  line  from 
Lisbon,  O.,  through  East  Liverpool  to  Wells- 
ville.  This  is  believed  to  be  an  Erie  R.  R. 
project. 

Oklahoma. 

The  Oklahoma  Ry.  Co.,  Anton  H.  Classen, 
President.  Oklahoma  City,  is  reported  to  have 
about  completed  financial  arrangements  for  its 
projected   extension   to  Guthrie. 

The  Fort  Smith  &  Western  R.  R.,  W.  M. 
Bushnell,  General  Manager,  Fort  Smith,  .■Xrk.. 
has  a  party  of  engineers  in  the  field  southwest 
of  El  Reno,  going  over  the  route  of  the  pro- 
posed extension  to  Memphis,  Tex.  It  is  be- 
lieved that  the  company  is  planning  to  under- 
take this  work  soon. 

Surveys  have  been  made  and  the  capital 
has  been  secured  for  the  construction  of  the 
projected  line  of  the  recently  incorporated 
Ardniore  &  Waurika  Ry.  This  comcany  plans 
to  construct  a  .53-mile  steam  line  from  Ard- 
more,  Okla.,  to  Waurika,  Okla.  Geo.  W.  Ris- 
tine,  Chicago,  111.,  is  President,  and  F.  C. 
Hand,  Purcell,  Okla.,  is  Chief  Engineer. 

Oregon. 

Surveyors  of  the  Southern  Pacific  have 
completed    their    work    of    running    lines    for 


the  proposed  railroad  from  a  connection  with 
the  Pacific  Ry.  &  Navigation  Co.  line  near 
Buxton  via  the  Nehalem  Valley  and  Seaside 
to  .A.storia.  Ore.  A  route  with  exceptionally 
low-  grade  and  slight  curvature  is  said  to 
have  been  located  and  it  is  thought  that  con- 
tracts for  the  work  will  be  let  within  the 
next  few  weeks.  William  Hood,  San  Fran- 
cisco, Calif.,  is  Chief  Engineer. 
Pennsylvania. 

©Charles  Gilpin.  Harrison  Bldg.,  Philadel- 
phia, Pa.,  has  been  awarded  the  contract  at 
$1-5,875  for  constructing  a  railroad  spur  track 
and  trestle  at  the  U.  S.  Quartermaster's  De- 
pot, Philadelphia. 

The  North  Star  &  Mifflin  R.  R.  Co.  has  been 
chartered  with  a  capital  stock  of  $;WO,<lO0  and 
will  operate  in  Allegheny  and  Washington 
Counties,  Pa. 

The  Pennsylvania  R.  R.  has  been  making 
surveys  between  Pottsville  and  Morris  Junc- 
tion for  an  additional  track  between  these 
points,  6%  miles,  and  there  are  some  prospects 
that  the  construction  work  will  be  started 
this  fall.  The  work  will  require  deep  cutting 
and   filling  and   considerable   rock   excavation. 

The  Cheswick  &  Harmar  R.  R.  Co.,  of 
Pittsburgh,  has  been  chartered  with  a  caipital 
stock  of  $.50,000. 

Charters  have  been  issued  to  the  .\ltoona 
Northern  &  Cambria  Central  R.  R.  The  for- 
mer is  to  run  from  Wopsononock  to  Patton. 
a  distance  of  twelve  miles,  and  has  a  capital 
stock  of  $()00,00n,  while  the  Camliria  Central 
will  extend  from  Waltzville  to  Frugality,  has 
a   capital   stock   of  $80,000. 

Tennessee. 

The  Illinois  Central  Ry.  has  opened  bids 
on  the  masonry  and  concrete  work  for  its 
track  elevation  at  Memphis.  Tenn.  The  work 
includes  si.x  subways,  retaining  walls,  etc., 
and  involves  about  2o.OOO  cu.  yds.  of  con- 
crete. The  Bates  &  Rogers  Construction  Co., 
37  W.  Van  Buren  St.,  Chicago,  111.,  was  the 
low  bidder.  The  contract  has  not  been 
awarded    as   yet. 

.\bout  20  miles  of  right  of  way  for  the  pro- 
jected line  of  the  Oliver  Springs.  Huntsville 
&  Williamsburg  Ry.  has  been  cleared.  Head- 
quarters have  been  opened  at  Harriman, 
Tenn.,  in  charge  of  R.  .\.  Shififett,  Chief  En- 
gineer. 

The  Laurel  River  Railway,  which  has  been 
completed  from  Butler.  Tenn.,  where  it  taps 
the  Virginia  &  Southwestern  to  a  point  on 
Blevins  Creek  in  .A.very  County,  is  to  be  ex- 
tended down  Whiteoak  Creek,  passing  near 
Linville  City  and  on  to  the  Watau.ga  Valley. 
The  Flynn  interests  of  Pittsburg,  Pa.,  are 
backing   this   project. 

The  ordinance  granting  the  .Arkansas  & 
Memphis  Ry.  Bridge  &  Terminal  Co.  certain 
rights  in  Alemphis,  Tenn.,  for  the  purpose  of 
constructing  and  operating  passenger  stations, 
freight  depots,  warehouses,  tracks  and  ter- 
minals, has  been  passed  by  the  Board  of  City 
Commissioners    of    Memphis. 

Plans  are  underway  for  the  formation  of 
a  company  to  construct  an  electric  railwav 
from  Memphis  to  Brownsville.  It  is  reported 
that  ,$75,0(111  of  stock  has  been  subscribed.  The 
estimated  cost  of  construction  and  equipment 
is  about  $500.0110.  Charles  W.  Clinton, 
Brownsville,  Tenn.,  is  interested. 

The  Jamestown  R.  R.  Co.  of  Scott  County, 
has  been  incorporated  with  a  capital  stock  of 
$200,(100,  the  incorporators  including  A.  H. 
Anderson,  W.  C.  Anderson,  J.  C.  Foreman, 
S.  P.  Sparks  and  H.  R.  .\nderson. 

Texas. 

®Karner  Bros.,  Dallas,  Tex.,  have  been 
awarded  the  general  contract  for  the  con- 
struction of  the  Eastern  Texas  Traction  Co.'s 
line  between  Dallas  and  Greenville.  The  con- 
tract, which  probably  amounts  to  about  $400,- 
000,  includes  the  grading,  bridging  and  con- 
crete construction.  The  plans 'and  specifica- 
tions provide  for  the  building  of  an  interurban 
of  the  highest  efficiency.  The  maximum  grade 
IS  2  per  cent  and  the  maximum  curvature  2°. 
The   line  as   now   surveyed   has   onlv  a   small 
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per  cent  of  either  ma.ximum.  The  material 
used  will  be  of  the  most  serviceable  type.  .A 
reinforced  concrete  viaduct  will  be  built  over 
East  Fork  bottom  and  concrete  used  in  every 
instance  where  it  is  possible  to  do  so.  Con- 
crete culverts  and  bridge  piers  have  been  de- 
signed, and  there  will  be  reinforced  concrete 
arches  for  minor  streams.  Over  the  other 
waterways  on  the  line  the  company  will  use 
steel  trusses  and  girders.  The  track  will  be 
composed  of  standard  .-K.  S.  C.  E.  70-lb.  T- 
rail,  and  white  oak  ties  will  be  used  through- 
out. It  is  expected  to  complete  the  work  by 
Aug.  1,  1913. 

The  Missouri,  Kansas  &  Texas  Ry.,  A.  M. 
.■\cheson.  Chief  Engineer,  Dallas,  Tex.,  is  re- 
ported to  have  started  surveys  for  a  line  from 
Waco  to  Weldon,  where  a  connection  will  be 
made  with  the  recently  purchased  Beaumont 
&  Great   Northern  Ry. 

The  Republic  Trust  Co.  of  Dallas  is  to  send' 
an  engineer  over  the  route  of  the  proposed 
interurban  line  between  Sherman  and  Gaines- 
ville, and  if  his  report  is  favorable  the  com- 
pany may  undertake  the  financing  of  the 
proposition.  .\s  projected  the  line  will  be  38 
miles  long  and  will  connect  Sherman  and 
Gainesville,  via  Whitcsboro  and  Calisburg. 
Thirteen  miles  of  grade  were  completed  three 
years  ago,  and  this,  as  well  as  practically  all 
of  the  rest  of  right  of  way.  has  been  acquired 
by  the  parties  interested  in  the  new  line.  J. 
L.  White,  Dallas,  Tex.,  Treasurer  of  the  Re- 
public Trust   Co.,  is  interested. 

It  is  expected  that  the  Stone  &  Webster 
Engineering  Corp..  Boston.  Mass..  will  within 
a  few  weeks  make  a  definite  announcement 
as  to  its  intentions  regarding  the  building  of 
an  interurban  line  from  Dallas  to  Terrell. 
Surveys  have  been  made  for  the  line.  Edward 
T.  Moore.  Dallas,  is  local  representative  of 
Stone  &  Wel)Ster. 

The  contract  for  surveying  the  route  of  the 
proposed  railroad  from  Teague,  Tex.,  to  En- 
nis,  a  point  about  30  miles  south  of  Dallas, 
Tex.,  has  been  awarded  to  Finnell,  Ayers  & 
Parsons,  Engineers,  Tuscaloosa,  ."Ma.  W.  R. 
Parsons  will  have  charge  of  the  crew  in  the 
field. 

A  committee  of  the  Sherman.  Texas.  Cham- 
ber of  Commerce  and  officials  of  the  Mis- 
souri, Oklahoma  &  Gulf  R.  R.  recently  con- 
ferred with  the  Business  League  of  \'an  .M- 
styne,  Tex.,  in  regard  to  securing  right  of 
way  through  Grayson  county  for  the  pro- 
posed line.  William  Kenefick.  Kansas  City, 
Mo.,  is  President  of  the  railway  company. 

Utah. 

The  A.  J.  Orem  Co.  of  Salt  Lake  City,  has 
grading  work  underway  at  Provo  for  the  local 
lines  of  the  proposed  interurban  to  connect 
Salt  Lake  City  with  towns  in  Utah  County.  It 
is  planned  to  complete  the  Provo  portion  of 
the  work  first  and  then  begin  construction  on 
the  line  connecting  that  city  with  Salt  Lake. 

Washington. 

4>Thc  Board  <.f  \\..rks  of  Seattle.  Wash.. 
is  asking  bids  until  Xov.  15th  for  rails  and 
fastenings  for  the  municipal  railway  from  Ce- 
dar Falls  to  City  camp  No.  2.  .\.  H.  Dimock 
is  City  Engineer. 

'Ihe  Northern  Pacific  Ry..  W.  L.  Darling, 
Chief  Engineer,  St.  Paul,  .Minn.,  is  reported 
to  be  planning  to  double  track  the  line  for  25 
miles  between  Lester,  on  the  west  side,  and 
Easton,  on  the  east  side  of  the  Stampede  Tun- 
nel. It  is  understood  that  the  old  track  will 
be  abandoned  where  the  track  rounds  the  edge 
of  a  cliff  by  cutting  across  the  canvon  with  a 
steel  bridge  Kio  ft.  high  and  1,200  ft.  long. 

West    Virginia. 

The  Shenaiidoali  Valley  Ry.  Co.  has  ap- 
plied for  a  charter  and  proposes  to  construct 
hnes  from  Martinsburg  to  a  point  near 
Williamsport.  Md.;  Martin.sburg  to  Winches- 
ter, Va..  Charlestown  and  Shepherdstown,  W. 
Va.  The  capital  stock  is  S.500,OiiO.  Frank  E. 
Wilson,  S.  N.  .Meyers.  J.  W.  McSherry.  all 
of  Martinsburg,  W.  Va..  are  among  the  in- 
corporators. Benjamin  Britt,  Clarksburg,  W. 
Va..   is  Chief  Engineer. 
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Wisconsin. 

The  State  Railroad  Commission  will  hold  a 
hearing  at  Madison,  on  Nov.  22,  on  the  peti- 
tion of  the  Northern  Pacific  Ry.,  for  a  certifi- 
cate of  convenience  and  necessity  for  the  con- 
struction of  a  spur  line  through  the  eastern 
section  of  the  city  of  Superior  to  the  site  of 
its  proposed  new  ore  dock.  The  line  will  con- 
nect the  ore  dock  with  the  present  Northern 
Pacific  tracks  from  the  South  End. 

The  Hillsboro  &  North  Eastern  Ry.  has 
partially  completed  surveys  for  its  projected 
23-mile  extension  from  Hillsboro,  Wis.  to 
Richland  Center.  The  capital  for  construction 
has  been  secured  in  part  and  construction  con- 
tracts will  be  let  in  the  spring.  C.  F.  Cash, 
New  Lisbon,  Wis.,  is  Chief  Engineer ;  W.  H. 
H.  Cash,  New  Lisbon,  is  General  Manager. 

Canada. 

The  Canadian  Pacific  Ry.  is  to  double  track 
from  Saskatoon,  Sask.,  to  Sutherland.  The 
new  track  will  be  about  8  miles  long. 

The  Canadian  Pacific  Ry.,  J.  G.  Sullivan, 
Chief  Engineer,  Winnipeg,  Man.,  is  reported 
to  have  asked  for  bids  on  the  construction  of 
its  8-mile  tunnel  through  the  Selkirk  Moun- 
tains in  the  vicinity  of  Illicillewaet,  B.  C. 

Track  laying  on  the  main  line  of  the  Can- 
adian   Northern    Ry.,    west    of    the    Pembina 


River,  was  started  on  Nov.  4,  and  it  is  ex- 
pected that  under  favorable  conditions  steel 
will  be  laid  from  the  Pembina  to  the  McLeod 
River,  a  distance  of  62  miles,  before  the  end 
of  December.  Early  in  January  outfits  will 
be  transferred  to  the  Peace  River  branch  of 
the  line,  and  throughout  the  remainder  of  the 
winter  the  gangs  will  concentrate  on  this  sec- 
tion of  the  line. 

The  Canadian  Minister  of  Railways  has 
approved  the  construction  of  the  first  section 
of  the  Alberta,  Peace  River  &  Eastern  Ry. 
This  line  is  to  be  about  1,01)0  miles  long,  and 
is  to  extend  from  the  Pacific  Ocean  to  Hudson 
Bay.  The  first  section  covers  about  4uii  miles. 
The  company  is  understood  to  be  backed  by 
a  group  of  English  capitalists  and  continental 
bankers,  including  the  Right  Hon.  Lord  Far- 
rer.  the  Right  Hon.  Lord  Vivian,  D.  S.  O.,  the 
Right  Hon".  Guy  C.  \\'ilson,  D.  S.  O.,  ^L  P., 
James  Millington-Synge,  Frank  Houlder,  Fred- 
erick W.  Thompson,  Franz  David  Cochins. 
-\msterdam,  Holland ;  Edwin  C.  Rykert,  Mon- 
treal, and  H.  Muskett  King,  Montreal.  The 
present  management  of  the  new  company  in 
Canada  is  under  the  direction  of  H.  Aluskett 
King,  w'ho  will  make  his  headquarters  in  Ot- 
tawa, and  E.  G.  Rykert  of  ^Montreal. 

The  Wetaskiwin  Yellow  Head  &  Revel- 
stoke  Ry.   Co.,  is  to  apply  to   parliament   for 


incorporation.  The  company  seeks  power  to 
construct  the  following  lines  of  railway : 
From  Wetaskiwin  in  a  westerly  direction  to 
the  Saskatchewan  river;  thence  westerly  fol- 
lowing the  valley  of  the  Brazeau  river  or  such 
other  valley  as  may  be  found  practical  to  or 
near  the  head  waters  of  the  Brazeau  river; 
thence  in  a  northwesterly  direction  down  the 
Rocky  River  valley  or  such  other  course  as 
may  be  found  feasible  to  the  Yellow  Head 
Pass  or  such  other  pass  as  may  be  found 
practical ;  thence  in  a  westerly  and  south- 
westerly direction  to  the  head  waters  of  the 
Canoe  river,  British  Columbia ;  thence  down 
the  valley  of  the  Canoe  river  or  such  other 
valley  as  may  be  found  practical,  to  the  junc- 
tion of  the  Canoe  river  with  the  Columbia 
river ;  thence  down  the  Columbia  river  valley 
to  the  city  of  Revelstoke  in  the  province  of 
British  Columbia. 

Mexico. 

The  Mexico  Tramways  Co..  Harro  Harr- 
sen.  General  Manager,  City  of  Mexico,  is  to 
sell  $3,o00,000  of  capital  stock.  The  issue  is 
being  made  for  the  purpose  of  providing 
funds  for  the  extensions  of  the  tramway  sys- 
tem, for  advances  to  subsidiary  companies  in 
connection  with  the  developments  of  their 
plants  and  business,  for  repaying  temporarj' 
loans,  and  for  other  purposes  of  the  company. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

•J«Bids  will  be  received  until  noon,  Nov.  26, 
by  Court  of  County  Commissioners,  Clay 
County,  .Ashland,  .Ala.,  for  the  construction  of 
a  graded  road  estimated  to  cost  $8,000.  A 
certified  check  for  $400  must  be  filed  with 
each  bid,  W.  S.  Keller  is  State  Highway  En- 
gineer,   Montgomery,   .Ala. 

®The  Hale  County  Commissioners,  Greens- 
boro, Ala.,  on  Nov.  -5  awarded  the  contract  for 
the  construction  of  the  stretch  of  highway 
known  as  the  state  aid  road,  to  Goodrich  & 
Crinkley  of  Anniston,  .Ala.,   at  about  $8.00ii. 

The  Grenshaw  County  Commissioners,  Lu- 
verne,  .Ala.,  rejected  all  bids  received  Nov.  4, 
for  grading,  draining  and  surfacing  with  sand 
clay  0  miles  of  road  estimated  to  cost  $8,000. 
Further  information  may  be  obtained  of  W.  S. 
Keller.  Montgomery,  Ala.,  State  Highway 
Commissioner. 

Arkansas. 

The  city  of  Fort  Smith,  Ark.,  plans  the  con- 
struction of  4.480  sq.  yds.  of  bituminous  macad- 
am pavement  on  South  Sixth  St.,  at  an  esti- 
mated cost  of  $0.80  per  sq.  yd.  Curb,  excava- 
tion, etc..  not  required.  W.  H.  Reed  is  City 
Engineer. 

California 

®The  City  Council  of  Berkeley,  Calif.,  has 
voted  to  expend  the  sum  of  $28,651  for  the 
paving  of  College  -Ave.,  from  Bancroft  way 
southerly  to  the  city  limits.  The  contract  for 
the  work  was  awarded  to  the  Ransome-Crum- 
my  Construction  Co.,  of  Oakland.  Calif.  The 
City  Council  also  awarded  a  contract  to  the 
Hutchinson  Paving  Co.  for  the  paving  of 
Cedar  St..  between  Seventh  and  10th  Sts. 

®The  City  Council  of  Monrovia,  Calif.,  has 
let  the  contract  for  the  improvement  of  Fall- 
ing Leaf  .Ave.,  to  J.  N.  Montgomery  of  .Al- 
hambra,  Calif.,  for  $18,258.  The  avenue  will 
be  improved  from  city  limits  to  city  limits  with 
curbs,  gutters  and  culverts  at  the  intersections 
of  all  streets  running  north  and  south. 

®The  California  State  Highway  Commis- 
sion. Sacramento,  has  awarded  contracts  ag- 
gregating $167.0.32  for  the  construction  of 
strips  of  roads  in  three  counties  of  the  state 
under  the  $18,000,(XIO  bond  issue,  as  follows: 
In  Santa  Clara  County,  macadam  base  and 
asphalt  surface,  The  City  Street  &  Improve- 
ment Co..  $41.!>05 ;  in  Sonoma  County,  from 
Healdsburg  to  Santa  Rosa,  oiled  concrete,  to 
Richard  Kating  &  Sons,   San  Francisco.  $61,- 


396 ;  in  Los  Angeles  Countv.  the  Calabasas 
road,  oiled  concrete,  to  Rogers  Bros'  Co.,  Los 
Angeles,  $33,043,  and  in  Santa  Clara  County, 
oiled  concrete,  to  A.  Teichert  &  Son,  Sacra- 
mento, $:30,688. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco, Calif.,  has  awarded  the  contract  for 
paving  with  macadam  19th  St.,  through  Mis- 
sion Park,  from  Dolores  to  Church  St.,  to  .A. 
Borland,   for  $3,616. 

The  citizens  of  San  Mateo  County,  Calif., 
have  voted  the  issuance  of  bonds  to  the  amount 
of  $1,000,000  for  the  construction  of  a  road 
through  that  county  to  its  northern  boundary. 
The  San  Francisco  County  Supervisors  are 
having  plans  prepared  for  the  widening  and 
straightening  of  the  San  Bruno  road,  for 
which  $75,000  was  appropriated.  This  road, 
when  improved  and  widened,  will  connect 
with  the  proposed  road  through  San  Mateo 
County.  Redwood  Citv  is  the  county  seat  of 
San  Mateo  County,  and  San  Francisco  is  the 
county  seat  of  San  Francisco  County. 

The  Eureka  Paving  Co.  has  been  award- 
ed the  contract  bv  the  Citv  Council  of  Hum- 
boldt, Calif.,  for  grading  B'  St.,  for  $3,590. 

The  City  Trustees  of  Tehama,  Calif.,  has 
rejected  all  bids  received  recently  for  the  con- 
struction of  a  considerable  amount  of  street 
pavements  owing  to  the  great  difference  in  the 
bids.     The  work  will  be  re-advertised. 

By  private  subscription  the  city  of  San 
Diego,  Cal.,  has  raised  $50,000  to  build  a  road 
in  Imperial  County.  The  work  will  probably 
be  done  by  day  labor  with  the  county  outfit. 
Rufus  Choate,  Secy.,  Chamber  of  Commerce 
of   San  Diego   County,  San  Diego,  is  interested. 

San  Mateo  County  Surveyor  Joseph  \'.  Neu- 
man,  San  Mateo.  Calif.,  has  secured  two 
rights  of  way  options  along  the  route  of  the 
proposed  new  survey  for  the  roads  that  are 
to  be  built  as  soon  as  the  $1,250,000  bond  issue 
has  lieen  passed  by  the  people. 

The  Board  of  Supervisors  of  Riverside 
County,  Riverside,  Cal.,  plans  the  construction 
of  about  12  miles  of  well-paved  highways,  as 
follows:  One  and  a  half  miles  of  the  Sixth 
St.  extension  to  Magnolia  .Ave.,  in  Supervisor 
J.  T.  Hannncr's  district;  1%  miles  connecting 
the  Wineville  and  Ontario  roads  in  Supervisor 
E.  W.  Holmes'  district;  nearly  three  miles 
from  the  Box  Springs  Grade  road  toward  the 
Allesandro  depot,  in  Supervisor  J.  .A.  Crane's 
district ;  possibly  a  4-niile  road  in  Supervisor 
John  Shaver's  district  through  Barnaschooner 


pass  or  over  the  Ortega  road.  The  particular 
route  has  not  been  determined.  The  funds  for 
these  roads  are  raised  by  direct  tax  and  taken 
from  the  general  fund  and  the  diiTerent  funds 
of  the  count}'. 

Colorado. 

City  Engineer  A.  Lincoln  Fellows  of  Den- 
ver. Colo.,  has  prepared  plans  for  the  construc- 
tion of  20.418  sq.  yds.  of  asphaltic  concrete 
pavement  at  an  estimated  cost  of  $46,228.  The 
pavement  will  be  laid  on  a  5-in.  concrete  foun- 
dation and  the  work  will  include  a  7-in.  sub- 
grade.  The  contract  will  be  let  about  Feb.  1, 
1913. 

Connecticut. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
13,  by  the  State  Highway  Commissioner.  J. 
H.  MacDonald,  Hartford.  Conn.,  for  the  con- 
struction of  state  roads  in  the  following 
towns :  Town  of  Bloomfield.  about  2,845  lin. 
ft.  macadam  construction;  plans  and  specifi- 
cations at  Town  Clerk's  office.  Bloomfield. 
Town  of  Litchfield,  about  4.726  lin.  ft.  gravel 
or  grading ;  plans  and  specifications  at  Town 
Clerk's  office,  Litchfield.  Town  of  Cornwall, 
about  7,850  lin.  ft.  grading;  plans  and  specifi- 
cations at  George  Smith's  store,  Cornwall 
Bridge.  Town  of  Morris,  about  2,750  lin.  ft. 
grading;  plans  and  specifications  at  George  H. 
Johnson's  store.  East  Morris.  Ct.  Town  of 
Warren,  about  8,600  lin.  ft.  grading;  plans 
and  specifications  at  Town  Clerk's  office,  War- 
ren. Town  of  Killingly.  about  5.875  lin.  ft. 
gravel  or  native  macadam  construction ;  plans 
and  specifications  at  Selectmen's  office,  Dan- 
ielson.  Conn.  Town  of  Westbrook,  about  9,- 
814  lin.  ft.  grading;  plans  and  specifications 
at  James  L.  Kelsey's  house,  Westbrook.  Town 
of  New  Canaan,  about  12.(i80  lin.  ft.  native 
macadam  road.  Plans  and  specifications  at 
Selectmen's  office.  Town  Hall,  New  Canaan, 
Conn.  Town  of  Sprague.  about  12.975  lin.  ft. 
of  gravel  or  grading  construction ;  plans  and 
specifications  at  First  Selectman's  office.  Bal- 
tic. Town  of  .Andover.  about  1(!,238  lin.  ft. 
.gravel  construction ;  plans  and  specifications 
at  Town  Clerk's  office.  .Andover.  No  plans  or 
specifications  can  be  sent  to  any  contractor, 
but  they  may  be  examined  at  the  above-named 
places  or  at  the  office  of  the  Commissioner. 
.A  common  or  surety  company  bond  or  a  cer- 
tified check  in  the  sum  of  one-third  of  the 
amount  of  the  bid  must  accompany  each  pro- 
posal,  conditioned   that   the   successful  bidder 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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will  sign  a  contract  at  the  prices  named  and  case  in  the  total  amount  of  all  bids  on  Dolar- 

furnish    surety    company     bond     or     certified  way.     Hassam  paving — Inland  Hassam  Paving 

check.  Co.   of   Spokane,    for  6-in..  $151,398.   and   for 

®The  State  Highway  Department  of  Con-  5-in.,  $141,.384;  J.  A.  Dowling  of  the  Federal 

necticut,  Hartford,  has  announced  the  award-  Construction  Co.  of  San  Francisco,  Ca!.,  6-iii., 

ing  of  contract   for  the   construction  of  state  $167,627 ;  on  5-in.  Hassam,  $155,769.    Asphaltic 

highways  in  Bethel  and  Ridgefield.   The  Bethel  concrete  paving— J.  F.  Hill  Paving  Co.,  of  Spo- 

contract    goes    to    Goodman    &    Trumbull    of  kane,  $164,154;  the  Federal  Construction  Co.. 

Litchfield  and  is  for  6,024  lin.  ft.  of  macadam  $162,426 ;    the   Inland    Hassam    Paving   Co.    of 

construction   on   Center   St.,    Greenwood    and  Spokane,    $162,794,    and    the    Barber    Asphalt 

Diamond   Ave.  and   Grassy  Plain    Sts.,    from  Co.    of    Spokane    and    Seattle,    $166,828.     The 


Chestnut  street  to  a  point  200  ft.  beyond  Fleet- 
wood Ave.  The  contract  price  is  $2.18  per  lin. 
ft.  for  macadam  and  $3.08  for  macadam-telford 
construction  complete.  The  contract  for  the 
construction  of  5.904  lin.  ft.  of  gravel  road  in 
Ridgefield,  from  West  Lane  to  the  New  York 
state  line  on  the  South  Salem  road,  is  awarded 
to  F.  T.  Kellogg,  of  Danbury.  The  contract 
price  is  $2.20  per  lin.  ft.  for  gravel  and  $2.60 
per  lin.  ft.  for  finished  telford  road. 

Delaware. 

The  Levy  Court  of  New  Castl;  County,  Del., 
has  authorized  its  finance  committee  to  sell 
bonds  to  the  amount  of  $80,000  for  road  im- 
provements in  that  county,  and  has  authorized 
the  Highway  Commissioner  to  advertise  for 
bids  for  building  the  road  leading  from  Odes- 
sa towards  St.  Georges  by  way  of  Boyd's 
corner.     Wilmington  is  the  county  seat. 

District    of    Columbia. 

The  Northeastern  Suburban  Citizens'  Asso- 
ciation, Washington,  D.  C,  has  adopted  reso- 
lutions requesting  the  District  Commissioners 
to  improve  the  roadway  at  22d  and  Channing 
.Sts. ;  to  lay  cinder  walks  on  Franklin  St.,  be- 
tween 22d  and  26th  Sts.,  and  to  improve  the 
cinder  walks  around  Langdon  School. 

Following  bids  were  received  on  Nov.  4  by 
the  chief  of  the  Bureau  of  Yards  &  Docks, 
Navy  Department,  Washington,  D.  C,  for  con- 
structing roadways  at  the  U.  S,  naval  hospital 
reservation,  Washington ;  Cranford  Paving 
Co.,  Washington,  $9,990;  R.  J.  Beall  Construc- 
tion Co.,  Washington,  $8,579 ;  Lyons  Bros., 
Washington,  $8,.390. 

Florida. 

®The  Jacksonville  Engineering  &  Paving 
Co.,  Jacksonville,  Fla.,  has  been  awarded  the 
contract  by  the  City  Council  of  South  Jack- 
sonville and  railroad  interests  to  relay  the 
Broad  St.  viaduct  with  brick,  known  as  "Hill- 
side" brick. 

Georgia. 

•J«Bids  will  be  received  until  3  p.  m.,  Nov. 
15,  by  Chairman,  Street  Committee,  Atlanta, 
Ga.,  at  the  office  of  R.  M.  Clayton,  Chief  of 
Construction :  1st.  For  paving  DeKalb  Ave., 
from  Maysons  Ave.  to  the  city  limits,  with 
vitrified  brick,  laid  on  a  concrete  foundation, 
appro.ximately  11,000  sq.  yds.  2d.  For  paving 
Tift  Ave.,  from  Shelton  St.  to  Pearce  St.,  with 
macadam  and  chert,  approximately  3,150  sq. 
yds.  3rd.  Furnishing  material  and  labor  and 
constructing  the  retaining  walls  required  for 
the  change  of  grade  of  Ivy  St.,  approximately 
3,500  cu.  yds.  Plans  and  specifications  may  be 
obtained  of  R.  M.  Clayton,  Chief  of  Construc- 
tion, Atlanta,   Ga. 

It  is  reported  the  City  Council  of  Waycross, 
Ga.,  has  approved  the  recommendations  for 
the  paving  of  Tebeau  St.,  leading  from  Jane 
to  Albany  Ave.,  with  vitrified  brick.  .'Klbany 
Ave.  will  be  paved  with  brick  from  Church 
St.  to  the  A.  B.  &  A.  freight  terminals. 

Idaho. 

Following   bids   were    received    recently    by 


awarding    of    contract    was    postponed    until 
after   election. 

A  special  election  will  be  held  in  Twin  Falls, 
Ida.,  on  Nov.  26,  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $150,- 
000  for  street  improvements. 
Illinois. 

•J'Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  Edward  J. 
Glackin,  Secretary,  until  11  a.  ni.,  November 
19,  for  constructing  cinder  sidewalks  in  the 
following  streets :  .Archer  Ave.,  S.  Ada  St., 
Bradlev  PI.,  Eddv  St..  S.  40th  Ave.,  W.  47th 
St.,  S.'47th  Ct.,  'S.  48th  Ave.,  N.  54th  Ave., 
W.  55th  St.,  W.  .58th  St.,  W.  59th  St.,  S.  Mor- 
gan St.,  Oglesby  Ave.,  Patterson  Ave.,  Stewart 
.\ve.,  St.  Louis  Ave.,  School  St.,  State  St.,  W. 
91st  St.,  W.  92nd  St.,  Throop  St.,  S.  Ada  St., 
Loomis  St..  W.  52nd  St..  S.  43rd  Ave..  S.  43rd 
Ct.,  S.  44th  Ave.,  S.  42nd  St.,  W.  50th  St., 
W.  57th  St.,  S.  Western  Ave.,  S.  Artesian 
Ave.,  S.  Campbell  Ave.,  S.  Maplewood  Ave., 
S.  Rockwell  St.,  Hirsch  St.,  Potomac  Ave.,  W. 
Division  St.,  Lewis  St.,  Prairie  .Ave.  Cash  or 
certified  check  for  10  per  cent  of  proposal  must 
accompany  bid. 

4«Bids  will  be  received  until  8  p.  m.,  Dec. 
3,  by  Board  of  Local  Improvements,  Berwyn, 
111.,  for  curbing,  grading  and  paving  with 
macadam  Oak  Park  Ave.  in  the  city  of  Ber- 
wyn, from  the  C,  M.  &  N.  R.  R.  to  31st  St. 
The  cost  is  estimated  at  about  $5,879.  W.  V. 
Aikman  is  Secretary  of  the  Board. 

®The  Board  of  Local  Improvements  of  El- 
gin, 111.,  has  awarded  Logan  &  Giertz  of  that 
city  the  contract  for  the  construction  of  Barr 
brick  on  St.  Charles  St.  pavement,  at  $34,497. 
The  company  bid  $.35,189  for  Purington  brick 
and  $35,953  for  Townsend  brick. 

The  voters  of  Chicago,  111.,  on  Nov.  5  voted 
the  issuance  of  bonds  to  the  amount  of  $1,750,- 
000  to  widen  r2th  St.,  in  accordance  with  the 
"city  beautiful"  project. 

Property  owners  on  E.  Mill  St.,  Blooming- 
ton,  111.,  are  circulating  a  petition  to  pave 
that  thoroughfare  between  Gridley  and  Evans 
Sts. 

Merchants  of  Moline,  111.,  and  farmers  of 
the  surrounding  territory  have  raised  $.3,240 
to  build  a  road  some  20  miles  long  into  Rural 
Township. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
III.,  Edward  J.  Glackin,  Secretary,  for  furnish- 
ing labor,  materials,  etc.,  necessary  to  construct 
concrete  sidewalks  in  the  following  streets : 
Edgewater  Terrace,  2,900  sq.  ft.,  $0,125,  Bairs- 
tow  Supply  Co.,  6084  Ridge  Ave. ;  Montrose 
Ave.,  $5,000  sq.  ft.,  $0,149,  Siewert  Callsen  Co., 
3865  Milwaukee  Ave. :  N.  Siwver  Ave.,  450  sq. 
ft.,  $0.1479,  Albert  Graff,  1.38  "N.  LaSalle  St.; 
Humboldt  Ave.  system.  13,000  sq.  ft.,  $0  11 
Demling  Wendt  Co.,  118  N.  LaSale  St. 

Indiana. 

4'Bids  are  being  received  b  ■  \,'.  O.  Thoma- 
son.  Pine  Village,  Ind,,  for  hauling  and  placing 
4,000  yds.  of  gravel  on  gravel  roads.  The 
average   haul    is   2%,   miles,   level   roads.    The 


the  City  Council  of  Moscow,  Ida.,  for  paving      work  is  especially  suited  to  a  steam   hauling 
and  other  improvements    estimated     to     cost      outfit. 


$180,000  :  Dolarway  paving — Inland  Dolarway 
Paving  Co.,  Spokane,  for  6-in.  paving,  $136,- 
772;  same  company  bid  on  5-in.  Dolarway,  to- 
taled $127,104.  The  Reliance  Coistruction  Co. 
for  6-in.,  $144,180;  for  5-in.,  $1.34,339.  The  In- 
land Empire  Hassam  Paving  Co.  of  Spokane, 
6-in.,  $1.35,314;   for  5-in.,  $126,3.36.     Wilson  & 


®The  Foster  Construction  Co.,  of  Richmond, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  Huntington  County  Commissioners, 
Richmond,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  the  Chas.  Minor  Road 
at  $28,790.     Bids  were  opened  Nov.  4. 

®Hobs   &  Cox   of   Tipton,   Ind.,  have   been 


Bailey  of  Walla  Walla  for  6-in.,  $132,888 ;  for  awarded  the  contract  by  the  Shelby  County 
5-in.,  $124,601.  Burg  Mandenhall  Construction  Commissioners,  Shelbyville,  Ind.,  for  the  con- 
Co.  of  Salt  Lake  for  5-in.,  $123,390,  with  only  struction  of  the  Michigan  road  in  Moral 
$2,000  maintenance,  which  is  included  in  each  Township  at  $13,043.  Bids  were  opened  Nov.  4. 


®Cowery  &  Manneux  of  Fort  Recovery,  C, 
have  been  awarded  the  contract  by  the  Board 
of  Jay  County  Commissioners,  Ind.,  and  Mer- 
cer County,  O.,  at  the  Jay  County  Auditor's 
ofiice,  Portland,  Ind.,  for  the  construction  of 
the  state  line  road  at  $9,848.  Bids  were  opened 
Oct.  31. 

©Sylvester  Carr  has  been  awarded  the  con- 
tract by  the  Board  of  Jackson  County  Com- 
missioners, Brownstown,  Ind.,  for  the  con- 
struction of  the  Johnson  and  Carr  gravel  road 
in  Hamilton  Township  at  $7,620.  The  work 
includes  grading,  draining  and  bridging  and 
graveling.     Bids  were  opened  Nov.  4. 

®P.  S.  Stout  and  Chas.  Zigler  of  Converse, 
Ind.,  have  been  awarded  the  contract  by  the 
Board  of  Wabash  County  Commissioners. 
Wabash,  Ind.,  for  the  construction  of  a  gravel 
road  in  Waltz  Township  at  $8,800.  Bids  were 
opened  Nov.  6. 

®Chas.  McCracken  has  been  awarded  the 
contract  by  the  Board  of  Morgan  County  Com- 
missioners. Martinsville,  Ind.,  for  the  construc- 
tion of  the  A.  B.  Stanton  gravel  road  at  $4,- 
685.    Bids  were  opened  Nov.  7. 

®Marion  Creek  of  Jackson  Township,  Black- 
ford County,  Ind.,  has  been  awarded  the  con 
tract  by  the  County  Commissioners,  Hartford 
City.,  Ind.,  for  the  Franklin  Ave.  road  on  the 
outskirts  of  Montpelier  at  $5,897. 
Iowa. 

^Bids  will  be  received  until  Nov.  15  by 
the  City  Council,  Iowa  City,  la.,  for  the  con- 
struction of  a  number  of  blocks  of  bitulithic 
pavement,  consisting  of  2-in.  bitulithic  wear- 
ing surface  on  5-in.  Portland  cement  concrete 
base,  with  a  combined  curb  and  gutter  of  Port- 
land cement,  sand  and  gravel.  The  blocks  to 
be  paved  are  as  follows :  Dubuque,  between 
the  north  side  of  Jefferson  and  the  north 
side  of  Church,  except  the  intersection  of  Du- 
buque and  Bloomington,  now  paved  with  bitu- 
lithic. Gilbert,  between  the  north  side  of  Mar- 
ket and  the  south  side  of  Brown.  Burling- 
ton, between  east  side  of  Dubuque  and  west 
side  of  Gilbert.  Linn,  between  south  side  of 
Iowa  .'\ve.  and  north  side  of  Court,  except  the 
intersections  of  Linn  and  College  and  Wash- 
ington and  Linn,  now  paved  with  brick.  Bow- 
ery, betw-cen  east  side  of  Summit  and  west 
side  of  Clark.  Court,  from  the  east  end  of 
the  present  brick  paving  to  the  west  side  of 
Muscatine  Road.  Governor,  between  the  south 
side  of  College  and  the  north  side  of  Bowery. 

®The  City  Council  of  Cedar  Falls,  la.,  has 
let   the   contract   for  paving  three   blocks,    ly- 
ing between  Washingfton  and  Tremont  St.,  on 
W.    Third    St.,    with   asphalt,    to   the    W.    A 
Bryant  Paving  Co..  at  $1.60  per  sq.  yd. 

The  Commercial  Club  of  Council  Bluffs, 
la.,  has  recommended  to  the  City  Council  the 
paving  of  South  Ave.  and  upper  Broadway 
with  concrete.  It  is  proposed  to  pave  5,669 
ft.  on  South  Ave.,  to  a  width  of  16  ft. 

Kansas. 

•|"Bids  will  be  received  until  5  p.  ni.,  No\ 
14,  by  V.  L.  King,  City  Clerk,  Atchison,  Kan., 
for  the  grading  and  paving  of  alleys  in  blocks 
15  and  21,  L.  C.  Challis  .Addition.  The  work 
will  include  500  cu.  yds.  of  grading  and  1,50# 
sq.  yds.  of  paving.  Alternate  bids  will  be 
received  on  brick,  concrete  and  asphaltic  ma- 
cadam. Plans  and  specifications  may  be  ob- 
tained of  City  Engineer. 

Kentucky. 

A  mass  meeting  of  the  citizens  of  Trigg 
County,  Ky.,  was  held  in  Cadiz,  the  county 
seat,  on  Nov.  11,  for  the  purpose  of  taking 
the  initial  steps  looking  to  the  calling  of  an 
election  to  vote  on  the  proposition  to  issue 
bonds  for  the  building  of  macadamized  roads. 
The  election,  if  called,  probably  will  be  for 
February. 

The  voters  of  Rockcastle  County,  Ky..  at  a 
recent  election  voted  the  issuance  of  bonds  in 
the  sum  of  $100,000  for  good  roads  purposes. 
Mt.  Vernon  is  the  county  seat. 

Bids  were  received  by  City  Buyer  R.  B. 
Green  of  Louisville,  Ky.,  recently  on  200,00#' 
granite  blocks  from  the  following  firms: 
Georgia  Granite  Co.,  Harris  Granite  Quarries 


•Jr  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Co.,  Hancock  Co.,  North  Carolina  Granite 
Corporation,  and  the  Pine  Mountain  Granite 
Co.  The  prices  ranged  from  $52.73  to  $80 
per  M.  About  25  blocks  are  to  be  used  for 
each  square  yard.  The  blocks  will  be  used  for 
rebuilding  Main  St.,  from  Fourth  to  Fifth  Sts. 

Louisiana. 

®The  City  Council  of  New  Orleans,  La.,  has 
awarded  the  contract  for  the  subsurface  work 
in  Jackson  Ave.,  from  St.  Charles  .\vc.  to 
Magazine  St.,  at  $5,819,  and  for  the  paving 
of  the  same  avenue  with  Sicilian  rock  asphalt, 
at  $14,860,  to  the  Standard  Paving  Co. 

Maryland. 

4"Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  Board  of  Awards,  at  the  office  of  the 
City  Register,  Baltimore,  to  grade,  curb  and 
pave  with  sheet  asphalt,  bituminous  concrete, 
granite  block  and  vitrified  block,  all  on  a  con- 
crete base,  the  streets  listed  in  the  following 
contracts :  Granite  Block  Contract  No.  42 — 
Madison  St.  from  Falls  way  to  Greenmount 
Ave.;  Cheapside  St.  from  Pratt  St.  to  Water 
St. ;  Gerjuan  St.  from  Paca  St.  to  Penn  st. ; 
granite  block,  9.750  so.  yds ;  certified  check, 
$800.  Vitrified  Block  C6ntract  No.  43— Fay- 
ette St.  from  Broadway  to  Luzerne  St. ;  Fair- 
mount  Ave.  from  Central  Ave.  to  Broadway; 
Park  Ave.  from  Laurens  St.  to  North  .\ve. ; 
Sherman  PI.  from  Lanvale  St.  to  North  Ave. ; 
vitritied  block,  23,650  sq.  yds. ;  certified  check, 
$1,400.  Sheet  Asphalt  and  Bituminous  Con- 
crete Contract  No.  44— Patterson  Pk.  Ave. 
from  Pratt  St.  to  Preston  St.  (sheet  asphalt 
on  a  6-in.  concrete  base)  ;  Oliver  St.  from 
Guilford  Ave.  to  Greenmount  Ave.  (bitumin- 
ous concrete  on  a  4-in.  concrete  base)  ;  Mc- 
Elderry  St.  from  Aisquith  St.  to  Broadway 
(bituminous  concrete  on  a  6-in.  concrete  base)  ; 
sheet  asphalt,  18.500  sq.  yds. ;  vitrified  block, 
6,850  sq.  yds. ;  bituminous  concrete,  10,500  sq. 
yds. ;  certified  check,  $2,000.  The  figures  above 
represent  the  appro.ximate  quantities  of  the 
principal  items  appearing  in  the  contract.  Spec- 
ifications and  proposal  sheets  can  be  obtained 
upon  application  to  the  oftice  of  the  Paving 
Commission,  City  Hall.  A  deposit  of  $5  will 
be  required  for  a  specification  covering  each 
contract.  This  will  not  be  refunded  unless  a 
bid  is  filed.  Plans  and  profiles  are  on  file  for 
the  information  of  bidders  in  the  office  of  H. 
Kent   McCay,  Chief   Engineer. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  just  awarded  contracts  to  the  Elder  Pav- 
ing &  Construction  Co.,  of  that  city,  for  paving 
several  streets  in  the  Annex  for  the  Commis- 
sioners for  Opening  Streets,  as  follows  :  With 
vitrified  brick,  29th  St..  from  Huntingdon  Ave. 
to  Hampden  Ave.,  $3,877;  with  bituminous 
concrete.  Chester  St.,  from  North  Ave.  to  Clif- 
ton Park,  and  Second  Ave.,  26th  St.,  27th  St., 
28th  St..  Hampden  Ave.  and  Malakoff  Ave., 
at  a  combined  cost  of  $24,570. 

Specifications  have  been  approved  for  the 
Paving  Commission  of  Baltimore,  Md.,  for 
the  last  streets  to  be  put  under  contract  this 
year.  The  streets  are :  To  be  paved  with 
granite  blocks :  Madison  St.,  between  Falls- 
way  and  Greenmount  Ave. ;  Cheapside,  be- 
tween Pratt  and  Water  Sts. ;  German  St.,  be- 
tween Paca  and  Penn  Sts.  To  be  paved  with 
vitrified  blocks :  Fayette  St.,  between  Broad- 
way and  Luzerne  St. ;  Fairmount  Ave.,  be- 
tween Central  Ave.  and  Broadway ;  Park  .A-ve., 
between  Laurens  St.  and  North  .\\e. ;  Sher- 
man PI.,  between  Lanvale  St.  and  North  Ave. ; 
Patterson  Park  Ave.,  between  Pratt  and  Pres- 
ton Sts. ;  Oliver  St.,  between  Guilford  and 
Greenmount  Ave.,  and  McElderry  St.,  between 
Aisquith  St.  and  Broadway. 

The  State  Treasurer  of  Maryland  will  sell 
bonds  Nov.  21  to  the  amount  of  $1,000,000 
for   road  work. 

Massachusetts. 

The  city  of  Lawrence.  Mass.,  has  sold  bonds 
to  the  amount  of  $100,000  for  paving  work 
to  the  Old  Colony  Trust  Co.,  of  Boston,  Mass. 

Michigan. 

4*Bids  will  be  received  until  10  a.  m..  Nov. 
14,  by  Township  Board  at  the  Town  Hall  of 


Duncan  Township,  Kenton,  Mich.,  for  the  con- 
struction of  approximately  five  miles  of  high- 
way, known  as  the  Kenton-Sidnaw  Highway, 
according  to  plans  and  specifications  now  on 
file  in  the  Clerk's  office  of  said  township  and 
of  the  Engineer,  H.  W.  Fesing,  Houghton, 
Mich.  Bidders  will  be  required  to  deposit 
$5  for  plans  and  specifications,  which  will  be 
refunded  on  their  return.  Each  bid  must  be- 
accompanied  by  a  certified  check  for  at  least 
2%.  per  cent  of  the  total  amount  of  their  bid. 
B.  W.  Church  is  Commissioner  of  Highways. 

®The  City  Council  of  Owosso,  Mich.,  has 
awarded  the  contract  for  the  paving  of  Main 
St.,  between  the  .'\nn  -Arbor  and  Michigan 
Central  tracks,  to  G.  A.  Lowery  of  Saginaw, 
Mich.,  at  $8,777. 

The  Commissioners  of  Ingham  County, 
Mich.,  have  adopted  a  resolution  introduced 
by  Supervisor  Clement  of  Lansing  Township, 
asking  that  the  question  of  good  roads  be  sub- 
mitted to  the  people  at  the  election  on  .April 
7,  1913.     Mason  is  the  county  seat. 

The  County  Road  Commissioners,  Jackson, 
Mich.,  are  having  surveys  made  of  three 
miles  of  road  extending  from  Jay  Towne's 
corners,  in  Tompkins,  through  to  List's  cor- 
ners, in  Sandstone  Township,  by  way  of  Mi- 
nard's  Mills.  About  25  miles  of  road  are  to 
be   surveyed   in   all. 

The  Board  of  Supervisors  of  Mackinac 
County,  St.  Ignace,  Mich.,  has  passed  a  reso- 
lution to  submit  to  the  electors  the  question 
of  bonding  for  the  sum  of  $100,000  for  the 
purpose  of  building  a  trunk  road  across  the 
county  from  east  to  west.  The  question  will 
be   submitted  next  spring. 

Minnesota. 

The  Minnesota  State  Highway  Commission, 
St.  Paul,  has  ordered  159%  miles  of  new 
highway  constructed  at  a  cost  of  $213,370. 
This  will  include  52%  miles  of  gravel  road  in 
Itasca  County,  costing  $100,201;  82%  miles 
of  earth  road  in  Koochiching  County,  costing 
$91,950,  and  24%  miles  of  gravel  road  in  Olm- 
sted County,  costing  $21,220.  Geo.  W.  Cooley 
is  Secretary  and  State  Engineer. 

Property  owners  on  Highland  St,,  Duluth, 
Minn.,  have  circulated  a  petition  for  the  pav- 
ing of  that  thoroughfare  from  59th  to  65th 
Ave.,  vest. 

Mississippi. 

•J«Bids  will  be  received  until  noon,  Nov.  30, 
by  Lafayette  County  Mississippi  Road  Com- 
mission, Drawer  257,  Oxford.  Miss.,  for  the 
building  of  25  miles  of  roads  according  to 
government  engineers'  plans  and  specifications 
on  file  at  office  of  the  commissioners.  About 
15  miles  of  the  roads  to  be  surfaced  with  gravel 
macadam.  Standard  reinforced  concrete  bridges 
and  culverts  and  steel  bridges  are  to  be  in- 
cluded or  may  be  bid  separately.  Much  sand 
and  clay  grading  to  be  done. 

Missouri. 

.According  to  W.  L.  Sims,  Road  Overseer, 
Bois  D'.Arc,  Mo.,  the  Carthage  pike  is  to  be 
extended  5%  miles  to  Bois  D'Arc,  making  a 
continuous  road  from  Springfield  to  that  city. 
Farmers  have  subscribed  $3,000  for  its  con- 
struction. 

Nebraska. 

+Bids  will  he  received  until  2  p.  m.,  Nov. 
22,  by  H.  E.  Wells,  County  Clerk,  Lancaster 
County.  Lincoln,  Nebr.,  for  the  grading,  curb- 
ing and  paving  (if  of  brick),  and  grading  and 
paving  (if  of  asphaltic  concrete),  the  roadway 
on  road  No.  667,  known  as  west  "P"  St.,  from 
the  west  end  of  the  Salt  Creek  bridge  to  a 
point  about  360  ft.  west  of  the  C,  B.  &  Q. 
R.  R.  track,  the  pavement  to  be  16  ft.  in 
width  and  approximately  2,940  ft.  in  length. 
Approximate  estimate:  Pavin.g.  per  sq.  yd., 
Class  C.  &  G.,  $1.85.  .Approximate  estimate: 
Curbing,  per  lin.  ft..  Class  3.  $0.40.  Total  cost 
of  paving  estimated  at  $12,000.  .All  bids  must 
contain  a  certified  check  for  $^350  made  pay- 
able to  the  County  Clerk  as  evidence  o'  good 
faith.  Amount  o'f  bond,  $5,000.  Plans  and 
specifications  are  on  file  in  the  office  of  the 
County  Clerk. 

The   City   Council   of   Fremont,   Nebr.,   had 


adopted  a  petition  providing  for  the  paving  of 
Irving  Ave.,  from  Fifth  to  10th. 

The  City  Council  of  Fremont,  Nebr.,  has 
adopted  a  petition  that  Irving  Ave.  be  paved 
from  Fifth  to  10th  Sts.  It  is  probable  that 
bids  for  the  work  will  be  asked  within  a  few 
weeks. 

New  Jersey. 

•J»Bi(ls  will  be  received  until  11  a.  m.,  Nov. 
13,  by  Township  of  East  Brunswick,  Town 
Hall,  Old  Bridge,  N.  J.,  for  making  a  gravel 
road,  beginning  at  the  Bog  Brook  bridge,  on 
the  line  of  the  Borough  of  Milltown,  and  ex- 
tending 2,607  ft.  on  the  Fresh  Pond  road.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $200  without  any  conditional  endorsements, 
payable  to  the  order  of  D.  V.  Stonaker,  treas- 
urer. Plans  and  specifications  are  on  file  at 
the  office  of  the  Township  Clerk,  Old  Bridge. 
Asher  B.  Rue  is  Clerk  of  the  Township  of  East 
Brunswick. 

^Bids  will  be  received  until  10  a.  m.,  Nov. 
2fl,  by  City  Commissioners,  Long  Branch,  N. 
J.  The  Engineer's  estimate  of  the  work  to 
be  done  under  the  title  by  which  the  bills  will 
be  tested,  all  in  accordance  with  the  specifi- 
cations, are  as  follows :  5,500  sq.  yds.  as- 
phaltic concrete,  1,100  cu.  yds.  concrete,  900 
sq.  yds.  concrete  gutter,  900  sq.  yds.  vitrified 
block  gutter.  Frank  L.  Howland,  City  Comp- 
troller ;  J.  Wesley  Seaman.  City  Engineer. 

©Ernest  W.  Shackelford,  Atlantic  City,  N. 
J.,  local  manager  of  the  Standard  Bitulithic 
Co.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  driveway  at  Long  Branch,  N. 
J.,  a  distance  of  two  miles,  at  $96,000.  Con- 
tract was  awarded  by  the  Board  of  Freehold- 
ers of  Monmouth  County  and  Long  Branch 
Council. 

®The  Council  of  Point  Pleasant,  N.  J.,  has 
awarded  the  contract  for  the  laying  of  side- 
walks on  properties  where  the  owners  had 
refused  to  construct  them  to  J.  Egbert  New- 
man of  Belmar,  N.  J.,  at  $0.10  per  sq.  ft.  J. 
Edward  Harrigan  of  Point  Pleasant  bid  $0.12 
on   the   work. 

New  York. 

4*Bids  will  be  received  until  noon,  Nov.  19, 
by  George  Cromwell,  President,  Borough  of 
Richmond,  New  York  City,  for  furnishing  and 
delivering  one  15-gross  ton  steam  roller  with 
equipment.  The  time  for  completion  of  the 
contract  is  15  days.  The  amount  of  security 
required  is  $1,500. 

Following  bids  were  received  by  the  Board 
of  Contract  &  Supply  of  Syracuse,  N.  Y.,  on 
Nov.  4  for  the  paving  of  Beverlv  road :  Guy 
B.  Dickison— Vitrified  block,  $8",393;  asphalt, 
$7,697;  wood  block,  $10,597;  macadam,  bitu- 
minous filler,  $7,117.  Warner-Quinlan  Asphalt 
Co.— Vitrified  block,  $8,319;  asphalt,  $7,785; 
wood  block,  $10,755.  F.  1.  Baker — Vitrified 
block,  $8,209 ;  asphalt,  $7,653 ;  wood  block,  $10,- 
228  ;  macadam,  water  bound,  $7,212. 

The  city  of  North  Tonawanda,  N.  Y.,  re- 
ceived bids  Nov.  12  for  the  purchase  of  $32,- 
500  street  improvement  bonds. 

The  Board  of  .Aldermen  of  Buffalo,  N.  Y., 
has  been  asked  to  consider  the  paving  of  Ken- 
ilworth  Ave.,  from  Main  St.,  to  the  city  line,  a 
distance  of  about  %  mile.  Francis  Ward  is 
Commissioner  of  Public  Works. 

North  Carolina. 

®T.  T.  Plott  of  Greensboro.  N.  C,  has  been 
awarded  the  contract  to  gravel  the  new  road 
from  Statesville  to  Cool  Springs,  a  distance 
of  10  miles.  This  work  is  located  in  Iredell 
County. 

Ohio. 

4»Bids.  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  Dec.  3.  1912,  for  grading 
and  paving  with  brick  for  heavy  traffic,  the 
Ravenna-Youngstown  road.  State  Highway 
"F,"  Pet.  No.  552,  in  Palmyra  Township.  Port- 
age County.  Length,  11,9(50  ft.  or  2.27  miles. 
Width  of  pavement,  12  ft.  Estimated  cost 
of  construction.  $28,927.  .A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
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tract  price.  Date  set  for  completion,  Aug.  1. 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commissioner. 

•J«Bids  will  be  received  until  noon,  Dec.  17, 
by  H.  H.  Canfield,  Clerk,  Village  of  Cleve- 
land Heights,  at  his  office,  309  Beckman  Bldg., 
Cleveland,  O.,  for  furnishing  the  material  and 
labor  necessary  for  the  improvement  of  Maple 
Road  from  the  south  line  of  Mayfield  Road 
southerly  2,,507.25  ft.  to  the  center  line  of 
Wood  Road,  by  grading,  draining  and  con- 
structing sidewalks,  according  to  the  plans  and 
specifications  on  file  at  the  office  of  said  clerk 
at  the  Town  Hall  and  at  office  of  the  F.  A. 
Pease  Engineering  Co.,  at  No.  931  Williamson 
Bldg.,  Cleveland,  O. 

^Bids  will  be  received  until  noon,  Nov.  20, 
by  Director  of  Public  Service,  Zanesville,  O., 
for  furnishing  the  necessary  labor  and  material 
for  the  improvement  of  Warwick  Ave.  from 
Spangler  St.  to  200  ft.  south  of  Finley  St.,  by 
grading  the  same  according  to  plans  and  speci- 
fications now  on  file  in  the  office  of  said  di- 
rector. Each  bid  must  contain  the  full  name 
of  every  person  or  company  interested  in  the 
same,  and  be  accompanied  bv  a  bond  in  the 
sum  of  $100.     A.  Vol!  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Dec.  17, 
by  Clerk  H.  H.  Canfield.  Village  of  Cleveland 
Heights,  O.,  at  his  office,  309  Beckman  Bldg., 
Cleveland,  O.,  for  furnishing  the  material  and 
labor  necessary  for  the  improvement  of  Crest 
Road  from  the  south  line  of  Mayfield  Road  to 
Wood  Road,  by  grading,  draining  and  con- 
structing sidewalks,  according  to  the  plans  and 
specifications  on  file  at  the  office  of  said  clerk 
at  the  Town  Hall  and  at  the  office  of  said  com- 
pany. 

^Bids  will  be  received  until  noon,  Nov.  19, 
by  John  Lloyd,  Director  of  Public  Service, 
Middletown,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of 
sidewalks,  curbs  and  gutters  on  a  number  of 
streets.  Plans  and  specifications  may  be  ob- 
tained of  the  director.  A.  Stahlheber  is 
Clerk. 

^•Bids  will  be  received  until  noon,  Nov.  29, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati.  O.,  for  improving,  under  specifi- 
cations No.  408,  Hoffner  Ave.,  from  Cheviot 
Road  to  Blue  Rock  Pike,  in  Colerain  Town- 
ship. A  certified  check  for  $2,000  must  be 
filed  with  each  bid.  Albert  Reinhardt  is  Clerk 
of  the  Board. 

^•Bids  will  be  received  until  noon,  Nov.  18, 
by  Robert  D.  Alexander,  Ross  County  .Auditor, 
C'hillicothe,  O.,  for  furnishing  all  necessary 
labor  and  material  for  cutting  down,  grading 
and  graveling  Cooks  Hill,  on  the  Clarksburg 
Pike,  in  Union  Township,  near  the  farm  of 
Isaac  Cook.  Plans  and  specifications  are  on 
file  with  the  County  .'\uditor  and  Surveyor. 
Each  bid  must  be  accompanied  by  a  certified 
check   for  $100. 

®The  City  Council  of  Dennison,  O.,  has 
awarded  the  contract  for  paving  E.  Center  St., 
from  the  east  end  bridge  to  the  railroad  tracks 
to  George  Bock  &  Son  of  Coshocton,  O.  The 
work  will  also  include  curbing. 

®Jas.  L.  Radabaugh  of  Montgomery,  O.,  has 
been  awarded  the  contract  by  the  County  Com- 
missioners, Cincinnati,  for  the  improvement  of 
the  Montgomery  pike  at  $2,280. 

®John  L.  Brenner  has  been  awarded  the 
contract  by  Adam  Clingman.  Township  Clerk, 
Mad  River  Township,  Harshman,  O.,  for  grad- 
ing and  graveling  a  new  township  road  at  $1.- 
21.5.    Bids  were  opened  Oct.  26. 

The  citizens  of  Toledo.  O.,  on  Nov.  5  voted 
the  issuance  of  bonds  to  the  amount  of  $7-50,- 
€00  for  parks  and  boulevards.  The  Park  Com- 
missioners plan  to  do  preliminary  work  during 
the  winter. 

The  Hamilton  County  Commissioners,  Cin- 
cinnati, O.,  have  approved  plans  and  specifi- 
cations for  improvements,  as  follows :  Hoflf- 
ner  Ave.,  from  Cheviot  road  to  Blue  Rock 
pike,  $7,697 ;  Deerfield  road,  from  Madison- 
ville    pike,   estimated   cost   $9,686 ;    culvert   on 


Folev  road,  $1,520,  near  Trenton  Ave.,  and 
culvert  in  Snake  Hollow  on  Shady  Lane, 
$4,2ol. 

Unofficial  returns  show  that  the  citizens  of 
Cincinnati,  O.,  on  Nov.  5  voted  bond  issues  for 
parks,  sewers,  convention  hall,  etc. 

The  citizens  of  Jackson  Township,  Seneca 
County,  O.,  at  a  recent  election  voted  the  is- 
suance of  bonds  to  the  amount  of  $75,000  for 
road  improvements.     Tiffin  is  the  county  seat. 

The  citizens  of  Portage  County,  O.,  at  a  re- 
cent election  voted  in  favor  of  the  good  roads 
proposition.     Ravenna  is   the  county  seat. 

The  City  Council  of  Urbana,  O.,  contem- 
plates paving  ]Monument  Square  with  either 
wood  blocks  or  brick,  at  an  estimated  cost 
of  $11,000  for  brick  and  $15,000  for  wood 
blocks.  Charles  Brand  is  President  of  the 
Council. 

Surveyors  have  completed  surveys  for  the 
Stark  County  Commissioners,  Canton,  O.,  for 
four  miles  o'f  the  Wooster  road,  between_  the 
end  of  the  present  paving  in  West  Brookfield, 
through  East  Greenville,  to  the  Wayne  Coun- 
ty one,  and  the  contract  to  pave  the  stretch 
will  be  advertised  early  next  year.  The 
Wayne  County  Commissioners,  Wooster,  O., 
will  continue  the  road  east  from  Dalton  to  the 
county  line.  The  exact  length  of  the  roadway 
to  be  paved  by  Stark  County  is  20,720  ft. 

State  Deputy  Highway  Commissioner  E.  W. 
Smith  and  Commissioners  Walker,  McCam- 
mon  and  Kannal  of  Columbiana  County,  O., 
have  mapped  out  a  line  of  cross-county  roads 
which,  if  built  according  to  the  plans,  will 
give  that  county  at  least  100  miles  of  addi- 
tional paved  road.     Lisbon  is  the  county  seat. 

A  petition  has  been  presented  to  the  City 
Council  of  Lorain,  O.,  asking  for  the  paving 
of  the  alley  between  Broadway  and  Living- 
ston .\ve.,  extending  from  18th  St.  to  20th 
St.,  with  brick. 

Oklahoma. 

Bids  have  been  received  by  the  City  Com- 
mission of  Tulsa.  Okla.,  for  the  paving  of  ap- 
proximately 50  blocks  of  city  streets  from  the 
following:  Cleveland-Trinidad  Paving  Co.. 
Cleveland,  O.,  SI. 60  per  sq.  yd.,  on  asphalt 
paving;  F.  B.  McCormick's  bids  ranged  from 
$1.40  to  $2  per  sq.  yd.,  according  to  kind  of 
material  used  ;  The  Eureka  Construction  Co., 
$1.49  to  $1.70  per  sq.  yd.,  for  Te.xaco. 

Oregon. 

®The  City  Council  of  Portland,  Ore.,  has 
let  the  contract  for  the  paving  of  the  ap- 
proaches of  the  Broadwav  bridge  to  Giebish 
&  Joplin  of  that  city,  at  $13,590. 

The  citizens  of  Portland,  Ore.,  on  Nov.  2 
voted  against  the  issuance  of  bonds  to  the 
amount  of  $300,000  to  purchase  Ross  Island, 
and  the  issuance  of  bonds  in  the  sum  of  $2,- 
000,000  for  parks  and  boulevards. 

Pennsylvania. 

®The  City  Councils  and  Alayor  of  Erie,  Pa., 
have  awarded  a  contract  for  paving  the  alley 
from  Fourth  to  Fifth  St.,  between  Peach  and 
State,  to  W.  C.  Bancroft.  Jr..  at  $1.19  a  sq.  vd., 
for  cement  pavmg.  It  is  probable  the  work 
will  be  completed  this  fall. 

John  H.  Moffitt,  County  Controller,  Wash- 
mgton,  Pa.,  will  sell  bonds  Nov.  20  to  the 
amount  of  $100,000  for  road  improvements  H 
R.  Campbell  is  Chief  Clerk. 

At  a  recent  mass  meeting  of  the  taxpayers 
of  Derry  Township,  held  at  Hershey,  Pa., 
problems  of  better  roads  throughout  the 
township  and  the  advisability  of  bonding  the 
township  to  the  extent  of  at  least  $50,000  to 
provide  for  the  improvement  of  the  highways 
were  discussed. 

The  Town  Council  of  Shamokin,  Pa.,  has 
decided  to  increase  the  indebtedness  of  the 
borough  for  the  purpose  of  curbing,  grading 
and  paving  a  number  of  streets.  It  is  pro- 
posed to  issue  bonds  in  the  sum  of  $100  000 
for  the  work.  W.  H.  R.  Smink  is  Secretary 
of  Council. 

The   D.    M.   Rosser   Co.,    of   Kingston,    Pa 
submitted    the    lowest    bid    to    the    Board    of 
Public  Works  of  Harrisburg,  Pa.,  recently,  for 
the    river    front    improvement    and    protective 
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wall.  The  company's  bid  was  $237,820,  while 
the  amount  available  for  the  work  is  only 
something  over  $200,000.  James  H.  Fuertes 
of  New  York  City  is  Consulting  Engineer.  M. 
B.  Cowden  is  City  Engineer  of  Harrisburg. 
of  New  York  City  is  Consulting  Engineer. 
The  citizens  of  Philadelphia,   Pa.,  on   Nov. 

5  voted  the  issuance  of  bonds  to  the  amount 
of  $7,000,000  for  permanent  improvements.  Of 
the  total  amount  $600,000  will  be  for  grading 
streets;  $150,000  for  paving  intersections  and 
in  front  of  unassessable  property ;  $500,000 
for  resurfacing  asphalt  streets :  $300,000  for 
improving  country  roads ;  $200,000  for  repairs 
to  streets,  and  $250,000  for  the  improvement 
of  South  Delaware  .\vc. 

Tennessee. 

®The  Southern  Paving  &  Construction  Co. 
of  Chattanooga,  Tenn..  has  been  awarded  the 
contract  by  the  city  of  Charlotte,  N.  C,  for  the 
construction  of  a  considerable  amount  of  pav- 
ing, at  about  $100,000. 

The  Shelby  County  Commissioners,  Mem- 
phis, Tenn..  rejected  all  bids  received  Nov.  4. 
for  scarifying,  rounding  up  and  applying  as- 
phaltum  pavement  on  Central  Ave.,  from  Park- 
way east  to  Goodwyn  .\ve.,  and  on  Goodwyn 
Ave.  south  to  the  Southern  Railroad,  appro.xi- 
mately  two  miles. 

Texas. 

®The  city  of  Sherman,  Tex.,  on  Nov.  1 
awarded  contracts  for  paving  work  as  follows : 
Vitrified  brick  paving,  F.  P.  McCormick.  Kan- 
sas City,  Mo. ;  asphaltic  concrete  paving.  Levy 

6  Levy,  Muskogee,  Okla. ;  Oklahoma  rock 
asphalt  paving,  Bert  Hahn  Construction  Co., 
Bonham,  Tex. ;  creosoted  wood  block  paving, 
Creosoted  Wood  Block  Paving  Co.,  New  Or- 
leans. La.     C.  P.  Gregory  is  City  Secretary. 

©The  City  Commission  of  Galveston.  Tex., 
has  awarded  the  contract  for  the  paving  of 
two  blocks  of  Broadway  with  concrete  to  P. 
J.  Vautrin  of  that  city,  at  $3,755.  The  work 
will  include  2,.333  sq.  yds.  of  concrete  pave- 
ment and  784  lin.  ft.  of  concrete  coping. 

®The  Board  of  Municipal  Commissioners  of 
Dallas.  Tex.,  has  awarded  the  contract  for 
the  grading  of  Reiger,  Victor,  Crutcher  and 
Worth  Sts.,  between  Henderson  Ave.  and 
Mungcr  Blvd.,  and  the  grading  of  Henderson 
Ave.,  between  Junius  St.,  and  Columbia  Ave., 
to  Cullom  &  Bavouset. 

.'\ccording  to  advices  from  Floresville,  Tex., 
the  next  Commissioners'  Court  will  be  asked 
to  order  an  election  in  Wilson  County  to  vote 
on  $0.15  tax  on  the  $100  valuation  for  good 
road  work.  The  money  will  be  used  in  pur- 
chasing two  more  complete  roadworking  out- 
fits. 

Mayor  H.  B.  Rice  of  Houston,  Tex.,  has 
been  authorized  by  the  City  Council  to  ad- 
vertise for  bids  for  the  paving  of  two  streets 
under  the  recently  adopted  front  foot  paving 
plan.  The  streets  are  Leeland  Ave.,  from 
Crawford  St.  to  the  San  Antonio  and  .Aran- 
sas Pass  Railway  Co.,  with  Hassam  pave- 
ment and  La  Branch  St.,  from  Leeland  to 
McGowen  Ave.,  with  creosoted  wooden 
blocks. 

The  City  Council  of  Sherman,  Tex.,  has 
decided  that  vitrified  brick  will  be  used  in  pav- 
ing all  of  the  business  section  of  the  city,  and 
that  asphaltic  concrete  will  be  used  on  North 
and  South  Crockett  Sts.  Rock  asphalt  will 
be  constructed  on  S.  Travis  St.  The  city  will 
pave  eight  miles  in  the  city  limits.  P.  C.  Thur- 
mond is  City  Engineer.  D.  D.  Dugan  is  in 
charge  of  street  work. 

Utah. 

District  Forester  E.  .•\.  Sherman,  Ogden, 
Utah,  has  received  authority  from  headquar- 
ters at  Washington,  D.  C,  to  expend  $13,704 
on  road  improvements  in  specified  districts  of 
the  national  forests  of  L'tah.  The  recommen- 
dations for  the  improvements  have  already 
been  made  by  the  district  officials  and  ap- 
proved by  the  State  Highway  Commission. 

Virginia. 

^•Bids  will  be  received  until  Nov.  16  by 
Rockingham  County  Supervisors.  Harrison- 
burg, Va.,  for  the  construction  of  road  north- 
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eastward  from  Bridgewater,  Va.  A.  S.  Heat- 
wole  is  Commissioner  of  Roads  for  Ashbv  Dis- 
trict. 

^Bids  will  be  received  until  12:30  p.  m., 
Nov.  14,  by  Board  of  Control,  Norfolk,  Va., 
for  the  repairing  of  about  4,000  sq.  yds.  of 
asphalt  street  pavement.  W.  T.  Brooke  is 
City  Engineer. 

Washington. 

•{•Bids  will  be  received  until  10  a.  m.,  Nov. 
23,  by  J.  W.  Sweazy,  County  Clerk,  Walla 
Walla,  Wash.,  for  tfie  construction  of  Per- 
manent Highway  No,  3. 

OCommissioner  of  Public  Works  Owen 
Woods  of  Tacoma,  Wash.,  has  awarded  a  con- 
tract to  the  Keasal  Construction  Co.  for  the 
paving  of  Proctor  St.,  from  38th  to  a  point  224 
ft.  north,  comprising  local  improvement  dis- 
trict  No.  491,   for  $2,043. 

The  City  Council  of  Olympia,  Wash.,  has 
instructed  the  City  .Attorney  to  draw  up  a  res- 
olution providing  for  the  improvement  of  Jef- 
ferson St.,  from  Fourth  to  Si.xth,  by  gravel- 
ing and  the  laying  of  cement  sidewalks. 

The  street  and  sewer  committee  of  the 
City  Council.  Seattle,  Wash.,  has  recommended 
for  adoption  a  resolution  providing  for  the 
paving  of  Fremont  Ave.,  from  Ewing  St.  to 
N.  50th  St.,  at  an  estimated  cost  of  $73,316. 

The  City  Council  of  Seattle,  Wash.,  has 
passed  an  ordinance  recommending  the  streets 
and  sewers  committee  for  the  paving  of  Fre- 
mont Ave.,  from  Ewing  St.  to  N.  50th  St.,  be- 
ing a  part  of  the  general  plan  to  connect  main 
thoroughfares  with  county  roads.  The  cost 
of  the  improvement  is  estimated  at  $73,000. 

.\t  the  suggestion  of  City  Engineer  A.  H. 
Dimock    of    Seattle,    Wash.,    the    Park    Board 


of  that  city  has  decided  to  defer  the  calling  of 
bids  for  the  paving  of  Queen  .Anne  Blvd.,  Sub- 
division Xo.  2,  until  February.  The  bids  were 
to  have  been  opened  by  the  Board  of  Public 
Works  on  Nov.  1.  The  work  will  cost  about 
$200,000. 

Wisconsin. 

The  Racine  County  Board  of  Supervisors, 
Racine,  Wis.,  plans  to  e.xpend  $29,040  next 
year  in  the  improvement  of  highways  and  at 
the  coming  session  of  the  board  it  is  probable 
that  a  superintendent  of  construction  will  be 
elected.     Carl  Nelson  is  County  Clerk. 

The  Wisconsin  State  Highway  Commission, 
Madison,  has  received  reports  of  the  money 
voted  for  state  aid  road  and  bridge  construc- 
tion in  1913.  There  are  1,195  towns  in  Wis- 
consin, of  which  865  voted  for  state  aid  road 
construction  on  1,267  different  pieces  of  road, 
asking  for  state  aid  to  the  total  amount  of 
$757,273.  Two  hundred  and  five  towns  voted 
for  the  construction  of  337  bridges,  a  total 
amount  of  $107,754,  which  calls  for  $53,877 
state  aid.  In  all,  883  different  towns  in  68 
counties  voted  for  state  aid  a  total  amount  of 
$865,027,  calling  for  the  sum  of  $811,150  in 
state  aid.  The  state  highway  fund  for  1913 
work  is  $350,000,  to  which  is  added  in  accord- 
ance with  law,  one-quarter  of  the  net  proceeds 
from  the  automobile  license  of  $5  per  car, 
amounting  to  about  $28,000.  This  total  sum 
of  $378,000  is  ^33,150  less  than  the  full 
amount  of  state  aid  requested.  Some  few 
counties  will  get  the  full  state  aid  requested, 
as  the  votes  of  the  towns  were  light,  but  about 
60  of  the  counties  will  get  less  than  they  ask 
for,  many  of  them  getting  less  than  one-fifth 
of  the  amount  requested.  It  is  hoped  that 
some  method  will  be  devised  wherebv  the  state 


may  give  each  town   what  it   is  expected  to 
receive  when  it  made  its  appropriation. 

The  Board  of  Milwaukee  County  Super- 
visors, Milwaukee,  Wis.,  has  decided  to  im- 
prove the  following  highways :  Loomis  road, 
from  Layton  .Ave.  to  Conter  road,  three  and 
one-fourth  miles ;  Center  road,  from  Loomis 
road  to  Rawson  Ave.,  one-fourth  mile;  How- 
ell Ave.,  from  Pennsylvania  -Ave.  to  a  point 
two  miles  south  of  the  Chicago  road,  from 
the  flag  station  to  Cudahy,  three-eighths  mile; 
the  Chicago  road,  from  Cudahy  to  South  Mil- 
waukee, one  mile ;  the  Chicago  road,  from 
South  Milwaukee  to  a  point  one  and  one-half 
miles  south ;  Hawley  road,  from  Grand  Ave. 
to  Blue  Mound  road,  one-fourth  mile :  Blue 
Mound  road,  from  Ilawlcy  road  west  to  the 
county  line,  four  and  one-fourth  miles :  Port 
Washington  road,  from  Hampton  road  to  a 
point  two  miles  north ;  Cedarburg  plank  road, 
from  Milwaukee  to  North  Milwaukee,  one  and 
one-fourth  miles:  North  Fond  du  Lac  road. 
from  the  town  line  between  Granville  and 
Wauwatosa  to  a  point  two  miles  northwest ; 
Kilbourn  road,  from  College  .Ave.  south  two 
miles :  Mukwonago  road,  from  the  center  of 
the  north  side  of  Sec.  18,  in  the  town  of 
Greenfield,  to  the  west  county  line,  two  and 
one-half  miles;  Burleigh  St.,  from  South 
Fond  du  Lac  road  to  Lisbon  road. 

Canada. 

©According  to  Township  Engineer  Barber, 
West  Toronto,  Ont.,  the  Warren  Bituminous 
Co.  has  been  awarded  the  contract  for  the 
paving  of  Walmer  road  north  of  the  city  lim- 
its, at  $4,278.  A.  Johnston  secured  the  con- 
tract for  the  laving  of  a  concrete  sidewalk 
on  Cedarvale  .Ave.,  at  $1,635. 
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Alabama. 

•J"Bids  will  be  received  until  noon,  Dec.  2, 
by  Board  of  Washington  County  Commission- 
ers, Chatoni,  .Ala.,  for  furnishing  and  erecting 
two  steel  bridges  with  concrete  floors.  .A  cer- 
tified check  for  $400  must  be  filed  with  each 
bid.  W.  S.  Keller,  Montgomery,  .Ala.,  is 
State  Highway  Engineer. 

®The  contract  for  the  erection  of  a  new 
steel  bridge  over  the  tracks  of  the  Southern 
and  the  Louisville  &  Nashville  Railroads  on 
27th  St.,  North  Birmingham,  has  been  award- 
ed by  the  Board  of  Revenue,  Birmingham, 
Ala.,  to  the  Midland  Bridge  Co.,  Kansas  City, 
Mo.,  at  $3,400. 

The  City  Commission,  Montgomery,  Ala., 
has  granted  ,A.  R.  Gilchrist,  City  Engineer, 
permission  to  repair  wooden  bridges  on  High- 
land -Ave.  and  Plum  St.,  over  the  tracks  of 
the  Central  of  Georgia  R.  R.  The  cost  of 
the  repairs  will  be  about  $1,800. 

The  officials  of  all  the  railroads  over  which 
the  proposed  Twelfth  Ave.  viaduct  in  Nor- 
wood will  be  built,  have  notified  Commission- 
er Weatherly,  Birmingham,  .Ala.,  that  active 
work  on  the  improvement  would  be  com- 
menced  at   once. 

Arkansas. 

The  Green  County  Court  at  Paragould, 
.Ark.,  at  a  recent  session,  made  an  appropria- 
tion of  $12,000  for  the  construction  of  roads 
and  bridges. 

The  Van  Buren  County  Court,  Clinton, 
.Ark.,  on  October  23  appropriated  $25,000  for 
the  construction  of  five  new  bridges  through- 
out the  county. 

California. 

The  Board  of  Harbor  Commissioners,  San 
Francisco,  Cal.,  has  decided  to  cooperate  with 
the  petitioners  in  the  Islais  Creek  district  in 
building  a  drawbridge  at  Kentucky  St.,  over 
the  Island  Creek. 

Colorado. 

The  lowest  bids  received  by  the  Delta 
County   Commissioners,   Delta,    Colo.,    for   the 
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construction  of  two  steel  and  concrete  bridges, 
were  those  of  the  Pueblo  Bridge  Co.,  Pueblo, 
Colo.  The  bid  on  a  concrete  structure  at 
Delta,  with  a  20-ft.  roadway,  of  two  spans, 
was  $12,500,  and  for  a  steel  structure  over 
the  Uncompahgre,  with  a  16-ft.  roadwav, 
$9,900,  and  a  20-ft.  roadway,  $11,000.  The 
bid  on  the  Hotchkiss  bridge,  concrete  struc- 
ture, with  a  20-ft.  roadway  containing  three 
spans,  was  $24,000,  and  on  a  steel  bridge  at 
the  same  place,  consisting  of  two  spans  and  a 
16-ft.   roadway,   was  $23,640. 

.At  a  joint  conference  held  recently  by  the 
Board  of  Public  Works,  Denver,  Colo.,  with 
the  officials  of  the  tramway  company,  an 
agreement  was  reached  in  regard  to  the  divi- 
sion of  the  e.Kpense  and  also  in  regard  to  the 
plans  and  specifications  for  the  new  West 
Colfax  viaduct. 

Florida. 

®The  Edwards  Construction  Co.,  Tampa. 
Fla.,  has  been  awarded  a  contract  by  the 
Board  of  Public  Works,  Tampa,  Fla.,  for  the 
construction  of  a  temporary  bridge  over  the 
river,  from  Jackson  St.  on  the  east  side  to 
Eagle  St,  on  the  west  side.  The  contract 
price  was  $5,800. 

Georgia. 

®The  Streets  and  Drains  Committee  of  the 
City  Council,  Augusta,  Ga.,  has  awarded  the 
contract  for  the  construction  of  the  .Archibald 
Butt  Memorial  Bridge  to  the  Concrete  En- 
gineering &  Construction  Co.,  Birmingham, 
.Ala.,  at  $20,852.  Bids  opened  were  as  follows : 
C.  W.  Requarth,  Charlotte,  N.  C,  $28,563; 
Carolina  Construction  Co.,  Greenville,  S.  C, 
$29,350;  W.  Z.  Williams  &  Co.,  Macon,  Ga., 
$38,000;  Thomas  Sheehan.  Richmond,  Va., 
$26,2.50,  and  Concrete  Engineerin.g  &  Con- 
struction Co.,  Birmingham.  .Ma.,  $20,852, 

Representatives  of  tl.e  Southern,  the  Cen- 
tral of  Georgia  Ry.,  the  city  of  Columbus 
and  County  of  Muscogee  held  a  conference 
at  Columbus.  Nov.  4  regarding  the  proposi- 
tion   111   build    a    viaduct    in    the    eastern    part 


of    that    city.      W.    C.    Campbell    is    City    En- 
gineer. 

The  .Atlantic  Coast  Line  Co.  has  submitted 
to  the  city  of  Waycross,  Ga.,  plans  for  the 
construction  of  an  under  pass,  which  that 
company  and  the  street  railway  company  plan. 
to  build  jointly  at  the  intersection  of  Carswell 
and  Plant  .Aves.  It  is  thought  that  actual 
construction  work  will  be  started  on  the  im- 
provement shortly.  M.  E.  Nelson,  Wilming- 
ton, N.  C,  is  Engineer  of  Bridges  of  the  .At- 
lantic Coast  Line. 

Illinois. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  L.  E.  McGann,  Commissioner  Public 
\\'orks,  Chicago,  as  noted  in  our  last  issue, 
for  constructing  sub-structure  of  a  double 
leaf  bascule  bridge  over  Chicago  River  at 
Chicago  .Ave.  Some  of  the  items  arc  as  fol- 
lows :  Excavation,  8,500  cu.  vds. ;  oak  timber, 
1,800  ft.  B.  M.;  pine  timber."  6,000  ft.  B.  M.; 
oak  piles.  6.5ii0  lin  ft.;  piles  of  Norway  pine, 
cypress  or  other  approved  material,  11,000  lin. 
ft. :  driving  piles,  15,000  lin.  ft. ;  concrete,  3,- 
9011  cu.  yds. ;  Portland  cement  mortar  lacing, 
350  cu.  yds.;  concrete  shaft  foundation,  20,- 
000  cu.  ft. ;  steel  sheeting,  275,000  lbs. ;  steel 
reinforcing  bars,  135,000  lbs.;  handling  and 
erecting  structural  steel,  210,000  lbs. 

^Bids  for  constructing  superstructure  of  a 
double  leaf  bascule  bridge  over  the  Chicago 
River  at  Chica.go  Ave,  will  be  received  until 
11  a.  ni.,  Nov.  20,  by  L.  E.  McGann,  Commis- 
sioner Public  Works,  Chica.go,  as  noted  in  our 
last  issue.  The  bids  will  be  received  on  the 
following  items:  (A)  for  superstructure  com- 
plete including  machinery,  electrical  equipment, 
steel  work,  concrete  work,  iron  ornamentation, 
light  appliances,  floors,  railings,  etc.  (B)  for 
4  reinforced  concrete  pylons  with  bronze  light 
standards  and  lamps,  furnished  and  erected 
in  place.  (C)  for  2  triple  bronze  light  stand- 
ards complete.  (D)  for  tilling  in  approaches 
approximately  300  cul>ic  yards,  (VA  for  con- 
crete curb  and  steps  built  in  place.  (F)  for 
brick  pavement  in  place,  quantity  assumed  650 


work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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sq.  yds.  (G)  for  medium  'or  soft  structural 
steel  erected  in  place  in  addition  to  that 
shown  on  plans.  (H)  for  iron  castings  erected 
in  place.  (1)  for  steel  castings  erected  in  place. 
(J)  for  phosphorus  bronze  erected  in  place. 
(K)  for  metal  counterweights,  cast  iron,  pig 
iron  or  punchings  erected  in  place. 

®W.  H.  Shons,  Freeport,  III,  has  been 
awarded  the  contract  for  the  construction  of 
the  town  line  bridge  in  Ash  Grove  township, 
Iroquois  County,  at  his  bid  of  $4,600.  Other 
bids  received  Nov.  1  for  the  work  were  as 
follows :  Continental  Bridge  Co.,  $5,228 ;  C. 
A.  Wever  &  Son,  $.5,0.58 ;  Joseph  Klein,  $4,800 ; 
Geo.  A.  Quinlan,  $4,900. 

®The  Hume  Drainage  District,  according  to 
advices  from  Sterling.  111.,  has  awarded  the 
contract  for  the  construction  of  a  new  bridge 
of  the  ditch  to  the  Clinton  Bridge  &  Iron  Co., 
at  $1,050. 

The  Hamilton,  Warsaw  &  Keokuk  Bridge 
Co.  of  Warsaw,  111.,  has  been  granted  a  char- 
ter to  construct  and  maintain  a  bridge  over 
the  Mississippi  River.  The  company  is  capi- 
talized at  $1,000.  The  incorporators  are  Will- 
iam A.  Dodge.  John  Giller,  John  Hungate, 
Cornelius  T.  Daugherty,  Richard  C.  Marsh 
and  Earl  W.  Wood. 

Officials  of  the  Chicago  &  Milwaukee  Elec- 
tric Railroad  are  planning,  it  is  said,  to  re- 
construct the  old  South  Genesee  St.  bridge 
at  Waukegan,  111.  J.  S.  Childs,  Highwood, 
111.,  is  Chief  Engineer  Maintenance  of  Way 
of  the  company. 

Indiana. 

^•Bids  will  be  received  until  Dec.  1  by 
Board  of  County  Commissioners,  Terre 
Haute.  Ind.,  for  the  construction  of  two  con- 
crete bridges.  R.  E.  Gibbons  is  County  Sur- 
veyor. 

It  is  rumored  that  the  Chicago  &  Eastern 
Illinois  R.  R.  has  under  consideration  the 
proposition  to  construct  a  bridge  over  the 
Ohio  River  at  Evansville,  Ind.  L.  C.  Hartley, 
7700  Wallace  St.,  Chicago,  111.,  is  Chief  En- 
gineer of  the  company. 

The  Indiana  State  Railroad  Commission, 
Indianapolis,  Ind.,  has  instructed  the  Balti- 
more &  Ohio  Southwestern  R.  R.  to  construct 
an  underground  crossing  under  their  tracks 
at  Fort  Ritnes,  Lawrence  County.  F.  D. 
Batchellor,  Seymour,  Ind.,  is  Division  En- 
gineer. 

Iowa. 

®The  contract  for  the  constrriction  of  18 
pile  trestles  on  the  Imogene  division  of  the 
Red  Oak  &  Des  Moines  R.  R.  has  been  let 
to  the  Wilson  Concrete  Co.,  Nebraska  City, 
Neb.  Work  will  be  started  at  once. 
Kansas. 

•J"Bids  will  be  received  until  5  p.  m.,  Nov. 
14,  by  Victor  L.  King,  City  Clerk,  Atchison, 
Kan.,  for  the  construction  of  the  7th  St.  cul- 
vert, between  Main  St.  and  Commercial  St. 
The  culvert,  8%  ft.  in  diameter,  272  ft.  long, 
and  culvert,  36  ft.  in  diameter,  45  ft.  long. 
Plans  and  specifications  may  be  obtained  of 
the   City   Engineer.     C.   D.  Walker  is  Mayor. 

•I«Bids  will  be  received  until  noon,  Nov.  21, 
by  Board  of  Jackson  County  Commissioners, 
Helton,  Kan.,  for  the  following  bridge  work: 
No.  1,  bridge  between  section  20  and  29-9-13, 
110-ft.  span ;  No.  2,  bridge  between  section  7 
and  18-6-14,  30-ft.  span;  No.  3,  bridge  be- 
tween section  2  and  11-7-15,  90-ft.  span;  No. 
4,  bridge  between  section  5  and  8-7-16,  59-ft. 
span;  No.  5,  bridge  between  section  11  and 
12-5-15,  59-ft.  span;  No.  6,  bridge  on 
north  line  section  3-7-13,  80-ft.  span.  Plans 
and  specifications  are  now  on  file  in  the 
County  Clerk's  office.  W.  H.  Webster  is 
County  Clerk. 

.■\fter  viewing  the  location  for  the  proposed 
new  bridge  over  the  small  stream  near  the 
corporatelimits  of  Pittsburg,  Kan.,  the  Com- 
missioners of  Crawford  County,  Girard,  Kan., 
decided  to  appropriate  the  amount  of  money 
necessary  to  assist  Baker  township  in  the  im- 
provement. 

Louisiana. 

The  Police  Jury  of  Washington  Parish, 
Franklinton,   La.,   has    appointed   a  committee 


to  confer  with  the  officials  and  citizens  of 
Pearl  River  Countv.  Miss.,  on  the  proposition 
to  build  a  traffic  bridge  over  Pearl  River  near 
Bogalusa.  The  structure,  as  proposed,  will 
be   of  steel. 

Maryland. 

®The  following  bids  were  received  Oct.  16 
by  Baltimore  City  Water  Department  for  the 
construction  of  masonry  for  Bridge  No.  1, 
Gunpowder  Supply  Improvement,  (1)  stand- 
ing for  Lane  Bros.  Co.,  AltaVista,  Va. ;  (^) 
Singer  Pentz  Co.,  Baltimore,  Md.  (awarded 
contract)  ;  (3)  the  Whiting-Turner  Construc- 
tion Co.,  Baltimore,  Md. ;  (4)  the  Concrete 
Foundation  Co.,  New  York  City;  (o)  Janon 
Fisher,  Eccleston,  Md. ;  (6)  Michael  J.  King, 
West  Hoboken,  N.  J.;  (7)  Standard  Con- 
tracting Co.,  Baltimore,  Md. : 

Earth   excavation    570  cii.  yds. 

Rock  excavation    ..,...._ i  n?n  ^o'  L-?' 

1  •  2%  :  5   concrete  m   pier 1,U4U  cu.  >as. 

1  :  2%  :  5    concrete   in   west  abut- 

ment   and  wings dOO  cu.  yds. 

1  :  2V-'  ■■  5    concrete    in    east   abut- 

ment   and  wings 16°  cu.  yds. 

1:2:4  concrete  in  east  abutment 

and   wings    „ ,  „«  P»-  V^s. 

Steel  reinforcing  bars  in  place o4,000  IDs. 

Total     

Time  at  $15  per  day  

Grand  total    


on  the  south  side,  near  what  is  known  as  the 
Mountain  Road,  and  will  end  near  the  Fifth 
St.  Road  to  the  north  of  the  Alabama  & 
Vicksburg   tracks. 

Missouri. 

®The  Midland  Valley  Bridge  Co.,  Kansas 
City,  Mo.,  has  been  awarded  the  contract  for 
the' construction  of  the  new  bridge  across  the 
Weber  River  at  Ogden,  for  the  Salt  Lake  & 
Ogden  Railway.  Work  will  be  started  at  once 
and  it  is  expected  that  the  concrete  and  steel 
work  will  be  completed  within  four  months. 

®The  Illinois  Steel  Bridge  Co.,  Kansas  City, 
IMo.,  has  been  awarded  a  contract  at  $10,490 
for  the  construction  of  a  reinforced  concrete 
double  arch     (Luten     System)     bridge     over 
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14.00 

(7) 
{  0.70 
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11.44 

11.50 
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14.00 

17.00 
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14.85 

14.00 
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14.00 
.0314 

10.00 
.03% 

12.05 
.03V4 

11.50 
.05% 
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.06 
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.03 

$19  514  J19.913  $22,237  $22,308  $24,325  $28,970  $31,396 
lioOO       1,050  975  675       1,350       1,350     


$21,014  $20,963  $23,212  $22,983  $25,675  $30,320 


Massachusetts. 

The  Harbor  and  Land  Commissioners.  Bos- 
ton, Mass.,  have  approved  plans  and  specifica- 
tions for  the  construction  of  the  proposed 
new  Slocum  bridge  over  the  Acushnet  River. 
The  Commissioners  of  Bristol  County,  New- 
Bedford,  Mass.,  will  receive  bids  for  the  work 
shortly. 

The  Great  Lakes  Dredge  &  Dock  Co.  of 
Chicago,  111.,  and  Boston,  Mass.,  at  $497,000, 
submitted  the  lowest  bid  for  the  construction 
of  the  11  piers  for  the  new  Detroit-Superior 
Bridge  in  the  city  of  Cleveland,  O.  All  bids 
were  rejected  by  the  Cuyahoga  County  Com- 
missioners, owing  to  an  error  in  the  estimate. 
Other  bidders  were:  The  Foundation  Co.  of 
New  York,  $607,112;  C.  H.  Path  &  Son  Con- 
struction Co.,  Cleveland.  $527,435,  and  J.  C. 
Garland  &  Co.,  $650,025.  J.  F.  Goldenbogen 
is  Clerk  of  the  Board,  Cleveland,  O. 

An  inspector  employed  by  the  Selectmen 
of  Stockbridge,  Mass.,  has  reported  that  the 
South  St.  bridge,  the  Tuckerman  bridge,  the 
Butler  bridge  and  the  Glendale  bridge  are 
incapable  of  carrying  the  loads  to  which  they 
are  subjected  at  "the  present  day  and  has  rec- 
ommended the  construction  of  new  bridges. 

Michigan. 

®A.  J.  Dupuis  Co.,  Detroit,  Mich.,  has  been 
awarded  a  contract  at  $4,350  for  the  con- 
struction of  two  steel  and  concrete  bridges 
for  Gross  Isle,  one  at  Horse  Mill  and  the 
other  at  Church  Road  over  the  Thoroughfare 
Canal.  The  work  must  be  completed,  ac- 
cording to  the  terms  of  the  contract,  by  Jan.  1. 

Minnesota. 

The  City  .\ttorney  has  forwarded  to  the 
City  Council  of  Duluth,  Minn.,  a  communica- 
tion received  of  the  Great  Northern  Ry.  Co., 
ofifering  to  sell  the  old  draw  bridge  over  the 
St.  Louis  River  at  New  Duluth  for  $2,000. 
The  city  is  planning  to  place  the  span  across 
the  river  at  Fond  du  Lac,  connecting  with  a 
road   leading  to  Carlton. 

Mississippi. 

President  S.  A.  Neville,  Meridian,  Miss., 
of  the  Meridian  &  Deep  Water  Way  R.  R., 
and  the  Vice-President  of  the  Meridian  & 
Memphis  R.  R.,  recently  conferred  with  J.  T. 
Schley,  President  of  the  Meridian  &  Memphis 
R.  R.,  in  regard  to  the  proposition  of  the  offi- 
cials of  the  Mobile  &  Ohio,  New  Orleans  & 
Northwestern  and  Alabama  &  Vicksburg.  The 
proposition  offered  the  new  road  by  the  old 
line  officials  was  an  overhead  crossing,  in 
which  they  are  to  share  part  of  the  expense 
of  erecting.  The  overhead  crossing  will  be 
about  11,400  ft.  in  length.  The  bridge 
over  the  yards  of  the  three  old  lines  is  to  start 


Spring  River,  near  Carthage,  Mo.  The  spans 
for  the  structure  will  be  75  ft.  each.  Bids  for 
the  work  were  opened  Nov.  7,  by  William 
Kohlman,  County  Highway  Engineer,  Carth- 
agv.  Mo. 

S.  L.  Naphtaly,  Vice-President  of  the  Oak- 
land, .\ntioch  &'  Eastern  Ry.,  which  was  re- 
cently granted  permission  by  the  U.  S.  War 
Department  to  build  a  bridge  across  Suisun 
Bay,  has  announced  that  engineers  have  ma- 
chi'nerv  on  the  ground  for  making  test  bor- 
ings. 'Waddell  &  Harrington,  Kansas  City, 
Mo.,  are  Engineers. 

Nevada. 

Horace  P.  Boardman,  University  of  Nevada, 
Reno,  Nev.,  has  completed  and  submitted  to 
the  Glenn  County  Supervisors,  Willows,  Cal., 
blueprints  and  outline  plans  for  the  construc- 
tion of  a  1,200-ft.  bridge  over  Stony  Creek 
near  Orland.  Specifications  will  be  prepared 
at  once  and  bids  for  the  work  advertised  for. 
New  Jersey. 

®The  Burlington  County  Board  of  Free- 
holders, Mount  Holly,  N.  J.,  has  awarded  the 
contracts  for  the  construction  of  the  Broad 
St.  and  Pearl  St.  bridges  at  Burlington,  N.  J., 
to  P.  A.  Hennessy,  Belvidere,  at  $10,870  and 
$14,640,   respectively. 

The  City  Council  of  Woodbury,  N.  J.,  has 
decided  to  notify  the  Board  of  Freeholders 
of  Gloucester  County,  Woodbury,  N.  J.,  that 
the  bridge  over  the  creek  at  Broad  St.  is  in 
an  unsafe  condition. 

Citizens  of  the  Eighth  Ward,  Jersey  City, 
N.  J.,  are  agitating  the  construction  of  a 
bridge  over  the  cut  made  by  the  Newark  & 
New  York  R.  R.,  on  Ege  Ave.  Rev.  A.  R. 
Motley  is  interested  in  the  movement. 

North  Carolina. 

A  movement  is  on  foot  at  Winston  Salem, 
N.  C.,  looking  to  the  erection  of  a  steel  bridge 
over  the  tracks  of  the  Norfolk  &  Western 
R.  R.  in  North  Winston,  at  Fairview  Park  St. 
The  cost  of  the  improvement  is  estimated  at 
$2,400.  W.  D.  Jackson  is  City  Clerk,  Winston, 
N.  C. 

Ohio. 

^Bids  will  be  received  until  noon,  Nov.  29, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  building  under  specifica- 
tions No.  406,  culvert  in  Snake  Hollow,  and 
repairing  slip  on  Shady  Lane  through  the 
lands  of  Maurer  in  Miami  township.  Specifica- 
tions may  be  seen  at  the  office  of  the  Board. 
A  certified  check  for  $1,000  must  be  filed 
with   each   bid.     Albert   Reinhardt  is  Clerk. 

®The  Pennsylvania  R.  R.  Co.  has  awarded 
a  contract  to  Iliffe  Bros.,  Cedarville  and  Lon- 
don, O.,  for  the  construction  of  the  concrete 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


November  13,  1912. 


ENGINEERING     &     CONTRACTING 


43 


work  in  connection  with  the  double-track 
work  near  West  Jefferson.  The  contract,  it 
is   said,  will  include  several  bridges. 

®rhe  contract  for  the  extension  of  the 
bridge  over  Duck  Creek  has  been  awarded  by 
the  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  to  the  Gordon  Engineer- 
ing Co.,  Cincinnati,  O.,  at  $2,226.  Albert  Reni- 
hardt  is  Clerk  of  the  Board. 

®The  Commissioners  of  Columbiana 
County,  Lisbon,  O.,  have  awarded  to  the  Can- 
ton Concrete  &  Construction  Co.,  Canton,  O., 
contracts  for  the  construction  of  five  bridges 
in  Washington  township,  at  an  aggregate  cost 
of  $25,000. 

®Jas.  L.  Radabaugh  of  Montgomery.  O., 
has  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Cincinnati,  for  the 
extension  under  Specifications  No.  299,  of 
bridge  over  Duck  Creek  on  Ridgewood  Ave., 
in  Columbia  Township,  at  $804.  Bids  were 
opened  Nov.  1. 

It  is  planned,  according  to  an  announcement 
made  by  City  Engineer  Robert  Hoffman, 
Cleveland,  O.,  to  call  for  bids  shortly  for  the 
construction  of  the  substructure  of  the  new 
Clark  Axe.  bridge. 

The  Council  Committee  on  Track  Elevation, 
Cincinnati,  O.,  has  approved  the  ordinance 
directing  the  railroad  companies  to  submit 
plans  for  the  construction  of  the  proposed 
new  viaduct  at  Queen  City  .Ave.  The  struc- 
ture will  eliminate  the  grade  crossing  of  the 
B.  &  p.  S.  W.,  the  Big  Four  and  the  C,  H.  & 
D.  railroads  at  Queen  City  Ave.,  and  will  ex- 
tend from  Spring  Grove  Ave.  across  Mill 
Creek  to  Beekman  St.  City  Engineer  H.  iSI. 
Waite  received  a  preliminary  sketch  of  the 
Columbia  Ave.  grade  crossing  elimination 
from  the  P.,  C,  C.  &  St.  L.  railroad.  The  city 
submitted  plans  to  the  railroad  company  call- 
ing for  a  viaduct  that  would  eliminate  the 
turns  in  the  road  beyond  the  crossing  and 
would  cost  $155,000.  The  railroad  returned 
modifications  of  the  plans  which  would  reduce 
the  cost  in  one  instance  to  $119,000  and  on 
another  plan  $102,000.  Mr.  Waite  will  ar- 
range a  lueeting  with  the  Pennsylvania  engi- 
neers at  which  a  definite  plan  to  work  will  be 
agreed  on. 

The  Commissioners  of  Tuscarawas  County, 
New  Philadelphia,  O.,  have  instructed  the 
County  Auditor  to  advertise  for  bids  for  the 
construction  of  the  substructure  of  the  pro- 
posed bridge  over  the  Tuscarawas  River,  near 
Tuscarawas. 

The  Commissioners  of  Hamilton  County, 
Cincinnati,  O.,  have  approved  the  plans  and 
specifications  for  the  construction  of  a  culvert 
on  Foley  Road,  near  Trenton  Ave.,  to  cost 
$1,520 ;  also  for  a  culvert  on  Shady  Lane  in 
Snake   Hollow,   to  cost  $4,251. 

The  City  Council  of  Toledo,  O.,  has  passed 
the  ordinance  authorizing  the  Director  of 
Public  Service  to  let  the  contract  for  the 
construction  of  the  bridge  over  the  Maumee 
River  in  the  city,  from  Ash  St.  to  Consaul 
St.     J.  M.  Babcock  is  Clerk  of  the  Council. 

Oregon. 

®The  Coast  Bridge  Co.,  Portland,  Ore.,  has 
been  awarded  the  contract  for  the  construc- 
tion pf  a  200-ft.  span  steel  bridge  at  Van- 
couver,  Wash.,  at  a  bid  of  $6,880. 

At  the  election  held  Nov.  2,  the  voters  of 
Portland,  Ore.,  defeated  the  proposition  to 
issue  $7.50.000  of  bonds  for  the  construction 
of  the  South  Portland  bridge. 

New  York. 

®The  Groton  Bridge  Co.,  North  Auburn,  N. 
Y.,  has  been  awarded  a  contract  at  $9,649  for 
the  construction  of  a  new  steel  bridge  encased 
in  concrete  over  the  Owasco  River  at  North 
St.,  Auburn,  N.  Y.  The  work  will  include  the 
removal  of  the  old  bridge.  Bids  for  the  work 
were  opened  by  T.  S.  Hanlon,  City  Clerk, 
Nov.  7. 

Pennsylvania. 

4«Bids  will  be  received  until  10  a.  m.,  Nov. 
20,  by  Board  of  Lehigh  County  Commission- 
ers, Allentown,  Pa.,  for  the  renewal  of  the 
bridge  over  the  Little  Lehigh  Creek  at  East 
Penn  Junction  near  Allentown.     The  wnrk  to 


be  done  consists  of  removing  the  old  bridge, 
repairing  the  masonry,  placing  a  new  riveted 
pony  truss  steel  bridge  with  concrete  floor  and 
encased  members  thereon,  and  doing  the  oth- 
er incidental  work  necessary  to  make  a  com- 
plete job.  There  are  two  spans  of  about  82 
ft.,  trusses  are  about  19  ft.  centers  with  a  six- 
foot  sidewalk  on  one  side.  Each  bid  must  be 
made  out  on  the  form  of  proposal  attached  to 
the  specifications  and  be  accompanied  bv  a  cer- 
tified check  for  $1,000.  H.  C.  Weinert  i.s  Clerk. 
^Bids  will  be  received  until  10  a.  m.,  Nov. 
22.  by  Board  of  Lehigh  County  Commissioners, 
.\llentown.  Pa.,  for  furnishing  the  labor  and 
material  necessary  for  repairing  Dubb's 
bridge,  Lower  Milford  township,  Lehigh 
County.  The  work  to  be  done  and  material  to 
be  furnished,  consists  of  repairing  and  plas- 
tering the  present  masonry,  building  new  ma- 
sonry, grading  the  roadway,  and  doing  such 
other  work  as  is  necessary  for  a  complete  job. 
Each  bid  must  be  made  out  on  the  form  of 
proposal  attached  to  the  specifications  and  be 
accompanied  by  a  certified  check  for  $100  as  a 
guarantee  of  good  faith. 

•I-Bids  will  be  received  until  Nov.  14  by 
Bureau  of  Surveys,  Philadelphia,  Pa.,  for  the 
construction  of  three  new  bridges,  as  follows: 
Steel  girder  bridge,  encased  in  concrete,  on 
line  of  Montgomery  Ave.,  over  the  Pennsvl- 
vania  Railroad.  Concrete  arch  bridge,  a  line 
of  66th  Ave.,  Fox  Chase,  over  Philadelphia 
&  Reading  Railway.  Steel  girder  bridge,  on 
line  of  Westmoreland  St.,  over  the  Reading 
Railway. 

«J«Bids  will  be  received  until  10  a.  m.,  Nov. 
22,  by  Board  of  Lehigh  County  Commission- 
ers, .A.llentown,  Pa.,  for  the  furnishing  of  all 
labor  and  material  necessary  for  repairing  Le- 
high Church  bridge,  Lower  Macungie  Town- 
ship, Lehigh  County,  Pa.  The  work  to  be  done 
and  material  to  be  furnished,  consists  of  re- 
pairing and  plastering  the  present  masonrv, 
building  new  masonry,  grading  the  roadway, 
and  doing  such  other  work  ash  is  necessary 
for  a  complete  job.  Each  bid  must  be  made 
out  on  the  form  of  proposal  attached  to  the 
specifications  and  be  accompanied  bv  a  certi- 
fied check  for  $100.  W.  T.  Weinert  is  Clerk. 

Among  the  loans  favored  by  the  vote  of  the 
citizens  of  Philadelphia,  Pa.,  Nov.  5,  was  one 
amounting  to  $200,000  for  the  construction  of 
new  bridges.  M.  L.  Cooke  is  Director  of 
Public  Works. 

The  Grand  Jury  of  Luzerne  County  has 
received,  at  Wilkesbarre.  Pa.,  petitions  from 
the  following  municipalities  and  townships 
for  the  construction  of  bridges  :  Wilkesbarre 
City— Bridge  over  creek  at  Andover  St.,  to 
cost  $2,000.  Ashley— One  bridge.  Foster 
township — Two  bridges.  Ross  township^ 
Five  new  bridges ;  three  of  them  were  rec- 
ommended by  the  last  Grand  Jury,  but  none 
of  them  were  erected;  the  cost  of  "one  is  esti- 
mated at  $1,000,  and  is  to  cross  a  30-ft.  stream. 
Nescopeck  township — Four  bridges.  Hunlock 
township — Three  bridges.  Black  Creek  town- 
ship— Four  new  bridges,  one  being  the  replac- 
ing of  a  county  bridge,  to  cost  $4,000.  Shick- 
shinny — One  bridge,  to  cost  $1,500.  Bear 
Creek  township — Three  small  bridges  on  the 
turnpike  to  the  Poconos.  Huntington  town- 
ship— Two  small  bridges,  Sugarloaf  town- 
ship— Six  small  bridges.  Denison  township — 
Two  bridges.  Butler  township — Six  small 
bridges.  Hollenback  township — Four  small 
bridges.  West  Wyoming  Borough — One 
bridge,  to  cost  about  $1,000.  Union  township 
—  Four  small  bridges. 

Commissioners  of  Fayette  and  Washington 
Counties,  at  a  recent  meeting  at  Charleroi, 
Pa,,  ordered  the  preparations  of  plans  for  the 
new  bridge  to  span  the  Monongahela  River 
at  Brownsville.  As  the  stream  is  navigable, 
the  plans  will  be  submitted  to  the  United 
States  War  Department  for  approval.  The 
new  bridge  must  have  a  clearance  of  52  ft. 
It  will  be,  approximately,  900  ft.  long  and  24 
ft.  wide.  .A  6-ft.  wa,lk  will  be  on  one  side  of 
the  structure. 

Tennessee. 

The  ordinance  graining  the  .Arkansas  & 
Memphis  Ry.  Bridge  &  Terminal  Co.  certain 
rights  in  Memphis,  Tcnn.,  for  the  purpose  of 


constructing  and  operating  passenger  stations, 
freight  depots,  warehouses,  tracks  and  ter- 
minals, has  passed  its  first  reading  by  the 
Board  of  City  Commissioners. 

Texas. 

•^Bids  will  be  received  until  Nov.  13  by 
Bowie  County  Court,  Boston,  Tex.,  for  the 
construction  of  a  steel  wagon  bridge  over  the 
Sulphur  River,  on  the  road  leading  from 
Maud,  south  into  Cass  County  to  Linden. 

®The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  awarded  a  contract  to  the 
Tarrant  Construction  Co.,  Fort  Worth,  Tex., 
for  the  construction  of  the  new  Seventh  St. 
bridge,  at  $106,772.  Work  will  begin  as  soon 
as  the  street  car  company  shifts  its  tracks, 
and  the  bridge  will  be  completed  in  150  days 
thereafter,  it  is  announced.  The  structure 
will  be  of  concrete,  similar  to  the  Main  St. 
bridge,  and  spans  the  river  at  Seventh  St., 
near  City  Park. 

It  has  been  decided  by  the  Commissioners 
of  Tarrant  County,  Fort  Worth,  Tex.,  to  ad- 
vertise for  bids  shortly  for  the  construction 
of  two  bridges,  one  at  Samuels  Ave.  and  the 
other  at  Riverside,  to  cost  $65,(00  and  $75,000, 
respectively.  J.  A.  MulhoUand  is  County  Au- 
ditor. 

Washington. 

®The  International  Contract  Co.,  Seattle, 
VVash.,  has  been  awarded  the  contract  by  the 
Northern  Pacific  Ry.  Co.  for  the  construction 
of  piers  for  a  bascule  lift  bridge  to  be  erected 
over  the  Lake  Washington  Canal,  between 
12th  and  13th  Aves.  West.  The  contract 
price  was  $250,000. 

Advices  from  Lester,  Wash.,  state  that  the 
Northern  Pacific  Ry.  Co.  will  construct  a 
1.200-ft.  steel  bridge  on  the  line  between  that 
city  and  Maston.  The  structure  as  proposed 
will  be  145  ft.  high.  H.  E.  Stevens,  St.  Paul, 
Minn.,  is  Engineer  of  Bridges. 

The  Finance  Committee  of  the  City  Council, 
Seattle.  Wash.,  has  recommended  the  passage 
of  a  bill  appropriating  $20,000  from  the  gen- 
eral fund  to  aid  in  the  construction  of  the 
reinforced  concrete  viaduct  at  Fremont  Ave., 
between  Lake  Washington  Canal  and  Ewing 
St. 

West  Virginia. 

®The  Brooke  County  Court,  Wellsburg,  W. 
Va.,  has  awarded  the  contract  for  the  con- 
struction of  two  steel  bridges  spanning  Cross 
Creek,  between  Pfisters  and  the  mouth^of  that 
stream,  to  the  York  Bridge  Co.,  York,  Pa.,  at 
$1,9  1. 

Wisconsin. 

®The  Board  of  Public  Works,  Racine,  Wis., 
has  awarded  the  contract  for  the  construction 
of  repairs  to  the  State  St.  bridge  to  Peter 
Gallowav,  at  about  $6,000.  Work  will  be 
commenced  at  once. 

The  Wisconsin  State  Railroad  Commission 
has  oflicially  instructed  the  Chicago  &  North- 
western R.  R.  to  construct  a  subway  under 
Its  tracks  in  Caledonia,  Wis.,  four  miles  north 
of  Racine.  The  cost  of  the  imorovement  will 
be  about  $13,700,  of  which  20  per  cent  will 
be  paid  by  the  town  of  Caledonia  and  80  per 
cent  by  the  railroad.  It  is  thought  that  work 
will  be  started  shortly.  W.  C.  Armstrong, 
Chicago    111.,  is  Engineer  of  Bridges. 

Canada. 
The  Provincial  Government  of  British  Co- 
lumbia has  agreed  to  make  a  grant  of  $20,000 
for  the  construction  of  the  bridge  at  Brilliant, 
connecting  the  Doukhobor  settlement  at  that 
place  with  the  transcontinental  highway. 

Detailed  plans  of  the  Board  "of  Harbor 
Commissioners  of  Toronto,  Ont.,  for  the  pro- 
posed harbor  improvements  are  about  com- 
pleted. They  contemplate  the  expenditure  of 
several  millions  of  dollars.  Alex  C.  Lewis, 
Toronto,    is    Secretary   of   the    Commission.    ' 

Surveys  have  been  started  for  a  route  for  a 
canal  to  connect  Porta.ge  with  Lake  Manitoba. 
It  is  understood  that  tiie  work  is  being  done 
for  a  private  company,  which  plans  the  con- 
struction of  a  water  route  from  Lake  Winni- 
peg. W.  E.  Hobbs,  Winnipeg,  Man.,  is  the 
Engineer. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

©Edgar  J.  Hahn,  Little  Rock,  Ark.,  has 
I)een  awarded  the  contract  at  about  $130,000 
for  constructing  30  miles  of  I'l  to  4b-it. 
drainage  canals  for  the  Kirsch  Drainage  Dis- 
trict, in  Jefferson,  Lincoln  and  Desha  Coun- 
ties, 

®R.  L.  Leonard,  Memphis,  Tenn.,  has  been 
awarded  the  contract  at  16.75  cts.  per  cu. 
yd.  for  constructing  80.000  cu.  yds.  of  levee 
work  for  the  Plum  Bayou  Levee  Board. 
Bids  were  opened  Nov.  4  at  England,  Ark. 

California. 

Advices  from  Modesto  state  that  the  Board 
of  Supervisors  have  granted  a  permit  to  the 
Turlock  Garden  Co.  for  the  construction  of 
a  seven-mile  dike,  .30  ft.  w-ide  and  15  ft.  high, 
along  the  east  bank  of  the  Chatom  ranch.  It 
will  cost  $100,000. 

The  Redlands  &  Yucaipa  Land  Co.,  accord- 
ing to  advices  from  Redlands,  will  have  plans 
drawn  for  a  reservoir  and  distributing  system 
in  subdivisions  6,  7,  8  and  9.  The  cost  will 
be  about  $100,000. 

A  plan  is  under  consideration  for  the  rec- 
lamation of  about  20,000  acres  of  land  in  the 
Yolo  Basin,  between  the  Lisbon  District  and 
Rio  Vista.  It  is  reported  that  about  $7.50.000 
will  be  expended  on  the  work.  E.  R,  Lilien- 
thal,  Alaska  Commercial  Bldg.,  San  Francisco, 
is  stated  to  be  interested. 

Colorado. 

®The  Escalanti  Irrigation  Co.  of  Delta 
County  has  awarded  a  contract  to  the  Orman 
Construction  Co.,  Pueblo,  Colo.,  for  the  con- 
struction of  three  reservoirs  and  about  25 
miles  of  canals  and  laterals.  The  contract 
amounts  to  about  $200,000.  About  .50,000 
acres  of  land  within  four  miles  of  Delta  is 
to  be  irrigated. 

Florida. 
^  Preliminary  surveys  are  being  made  by 
Craven  &  Kimmell  and  Givens,  Arcadia,  Fla., 
near  Murdock  Station,  for  a  drainage  sys- 
tem for  18,000  acres  of  land  owned  by  the 
Murdock   Land    Co. 

Georgia. 

Bids  will  be  asked  shortly  on  the  second 
section  of  the  levee  for  the  city  of  Augusta, 
Ga.  This  section  will  extend  down  as  far  as 
15th  St.  Nisbet  Wingfield  is  Commissioner 
of  Public  Works  of  Augusta. 

Illinois. 

^'R'ds  will  be  received  until  2  p.  m.,  Nov. 
18,  by  Drainage  Commissioners  of  District  No. 
3,  Montmorency,  Whiteside  county,  at  the  of- 
fice of  Carl  E.  Sheldon,  Attorney,  Sterling,  111., 
for  cleaning  out  and  deepening  ditches,  consist- 
ing of  the  removal  approximately  14,684  cu. 
yds.  of  earth  by  dredge  and  3,261  cu,  yds.  of 
earth  by  scraper.  A  bond  for  double  the 
amount  bid  is  required  and  a  certified  check 
for  10  per  cent  the  amount  bid  must  accom- 
pany each  proposal.  Plans  and  specifications 
may  be  obtained  at  the  office  of  the  attornev 
or  at  the  office  of  the  town  clerk,  Montmor- 
ency. 111.     F.  W.  Sears  is  Engineer. 

•J«Bids  will  be  received  until  2  p.  m.,  Nov. 
18,  by  the  Drainage  Commissioners,  LTnion 
District  No.  5,  Montmorencv  and  Coloma 
townships,  at  the  office  of  C.  E.  Sheldon,  At- 
tory.  Sterling  [11.,  for  cleaning  out  and  deep- 
ening ditches,  consisting  of  the  removal  of  ap- 
proximately 20,000  cu.  yds.  of  earth  and  4,226 
cu.  yds.  of  joint  work.  Bond  double  amount 
of  bid  and  certified  check  10  per  cent  must 
accompany  each  bid.  Plans,  etc.,  at  office  of 
Louis  Oltmanns,  town  clerk,  Montmorency, 
and  at  office  of  the  attorney.  Sterling,  Fred 
W.  Sears,  engineer. 

Indiana. 

•^Bids  will  be  received  until  ]0:.30  a.  m., 
Nov.   16,    by     County     Surveyor.   Winchester, 


Ind,,  for  the  construction  of  W.  G.  Hawkins 
Ditch  as  f ollow-s :  Digging,  laying  tile,  filling, 
setting  catch  basins,  and  furnishing  covers  for 
same,  and  the  doing  of  all  other  work  neces- 
sary to  complete  said  ditch.  Will  also  at  the 
same  time  and  place  receive  sealed  bids  for 
the  furnishing  of  the  following  drain  tile, 
sewer  pipe  and  cast  iron  pipe  distributed  along 
the  line  of  the  said  ditch  as  located,  2V4  miles 
north  and  one  mile  east  of  Modoc,  Indiana : 
3,227  ft.  of  10-in.  drain  tile;  6  10-in.xlO-in. 
vitrified  sewer  pipe  T'S.  A  certified  check  or 
cash  to  the  amount  of  $50  must  accompany 
each  bid.  Specifications  of  said  ditch  may  be 
seen  and  blanks  for  bids  may  be  obtained  at 
the  office  of  the  county  surveyor,  at  Win- 
chester, Indiana.  Arthur  B.  Purdy,  commis- 
sioner in  charge. 

•{•Bids  will  be  received  until  10 :30,  Nov. 
10.  Oy  county  Surveyor,  Winchester,  Ind.,  for 
the  construction  of  the  Carlow  O.  Gordon 
Ditch,  as  follows :  Digging,  laying  tile,  rill- 
ing, setting  catch  basins,  and  furnishing  cov- 
ers for  same,  and  the  doing  of  all  other  w'ork 
necessary  to  complete  said  ditch,  as  is  speci- 
fied in  the  Commissioner's  report.  Will  also 
at  the  same  time  and  place  received  sealed 
bids  for  the  furnishing  of  the  following  drain 
tile,  sewer  pipe  and  cast  iron  pipe,  distributed 
along  the  line  of  the  said  ditch  as  located  at 
Carlos  City.  Ind. ;  500  ft.  of  8-in.  drain  tile, 
1,596  ft.  of  15-in.  drain  tile.  183  ft.  of  10-in. 
drain  tile,  two  8-in.  x  8-in.  vitrified  sewer  pipe 
T's,  SIX  15-in.  x  15-in  vitrified  sewer  pipe  T's, 
two  l(i-in.  X  10-in.  vitrified  sewer  pipe  T's,  two 
15-in.  10-in.  vitrified  sewer  pipe  Y's,  66  ft.  of 
16-in.  cast  iron  pipe.  A  certified  check  or 
cash  to  the  amount  of  $50  must  accompanv 
each  bid,  as  a  guarantee  that  the  bidder  will 
enter  into  a  contract  satisfactory  to  the  com- 
missioner in  charge  of  said  work,  and  give 
bond  for  the  same  should  the  contract  be 
awarded  him  Snecifications  of  said  ditch  may 
be  obtained  at  the  office  of  the  County  Sur- 
veyor at  Winchester,  Ind.  Arthur  B.  Purdy, 
Commissioner  in  charge. 

®Dillingham-Mishler  Dredging  Co..  War- 
saw, Ind.,  has  been  awarded  "the"  contract  for 
constructing  the  Samuel  Koontz  Ditch  in 
Starke  County,  the  work  requiring  73,500  cu. 
yds.   excavation. 

Iowa. 

^Bids  will  be  received  until  Nov.  27.  by  W. 
J.  Peterson,  County  Auditor,  Webster  City,  la., 
for  the  construction  of  about  19  miles  o"f  tile 
drain  in  Green  Drainage  District  No.  136,  in 
Lyon  Township. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
19,  by  Board  of  Kossuth  Countv  Commission- 
ers, Algona,  la.,  for  drainage  district  No.  73 
and  Drainage  District  No.  68. 

Kansas. 

City  Commission  of  Hutchinson.  Kan.,  is 
considering  the  establishment  of  a  drainage 
district,  covering  property  north  of  11th  Ave., 
to  build  a  ditch  or  drain  to  carry  the  flood 
water  of  Dry  Creek  around  the  city.  It  is 
intended  to  construct  the  ditch  this  winter. 
G.  L.  McLane  is  City  Engineer. 

Louisiana. 

•^Bids  will  be  received  until  noon.  Nov.  10, 
by  Board  of  State  Engineers.  213-215  New- 
Orleans  Court  Bldg.,  New  Orleans,  La.,  for 
the  construction  of  the  following  named  levees 
in  Rapides  Parish,  La.,  Red  River,  Right  Bank. 
Dupuy  Levee,  New  Levee,  approxitnatx;  con- 
tents, 10,000  cu.  yds.:  deposit  required,  $lilO- 
bond  required,  $500.  Wilson  Point  to  Lower 
Parish  Line  Levee:  Enlargement,  approxi- 
mate contents,  lOO.OOO  cu.  yds.;  deposit  re- 
quired, $325:  bond  required^  $5,000.  Cash  to 
the  amount  named  as  deposit  must  accompany 
each  proposal.  Checks,  certified  or  otherwise 
will  not  be  accepted  as  cash.  The  right  to  re- 
ject any  or  all  proposals  is  reserv«l  Other 
information  as  to  location,  character  of  work 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


terms  of  payment,  regulations  governing  man- 
ner of  submitting  proposals,  signing  of  con- 
tract, etc.,  may  be  obtained  at  the  office  of  the 
Board  of  State  Engineers,  Frank  M.  Kerr, 
Chief  State  Engineer.  Luther  E.  Hall,  Gov- 
ernor of  Louisiana. 

•I»The  U.  S.  Engineer's  Office,  New  Orleans, 
La.,  is  reported  to  be  calling  for  bids  for  a 
new  levee  in  Plaquemine  Parish.  The  levee 
is  situated  65  miles  south  of  New  Orleans  on 
the  Mississippi  River  and  consists  of  approxi- 
mately 16,000  cu.  yds,  of  earthwork.  No  re- 
vetments w'ill  be  built. 

Bids  were  opened  Nov.  8  by  the  Orleans 
Levee  Board,  New  Orleans,  for  the  con- 
struction of  the  new  levee  on  the  Orleans 
Canal  to  the  lake  front,  the  building  of  a 
dam  in  the  Harrison  Street  Canal  and  the 
construction  of  a  levee  along  the  lake  front 
at  May  Street,  from  the  Orleans  Canal  to 
Spanish  Fort.  The  bids  as  received  on  the 
Orleans  Canal  levee  and  the  Harrison  Canal 
dam  are  as  follows:  Michael  Mitchell,  24.75 
cts.  per  cu.  yd.  for  levee,  and  $1,095  for  the 
building  of  the  dam.  General  Contracting 
Company.  29.81  cts.  per  cu.  yd.  for  the  levee, 
and  $1,926  for  the  building  of  the  dam. 
A.  B.  Davis,  2.5.27  cts.  per  cu.  yd.  for  the 
building  of  the  levee,  and  $1,2.50  for  the 
building  of  the  dam.  Hemingway  &  Proty, 
39  cts.  per  cu.  yd.  for  the  building  of  the 
levee,  and  $1,221  for  the  building  of  the  dam. 
Gulf  Dredging  and  Timber  Co.,  49  cts.  for 
the  building  of  the  levee,  and  $1,050  for  the 
'.uilding  of  the  dam.  C.  Hyland  &  Co.,  27 
cts.  for  the  building  of  the  levee,  and  $1,400 
for  the  building  of  the  dam.  George  H. 
Conrad,  $1.15  per  cu.  yd.  for  the  buildnig  of 
the  levee,  and  $2,500  for  the  building  of  the 
dam.  Louis  Davis,  24.97  cts.  per  cu.  yd.  for 
the  building  of  the  levee,  and  $1.979'.55  for 
the  building  of  the  dam.  Southern  Dredging 
Company,  39  cts.  per  cu.  yd.  for  the  building 
of  the  levee,  and  $1.2o0  for  the  building  of 
the  dam.  The  levee  work  consists  of  ap- 
proximately 20.000  cu.  yds.  of  earth.  The 
bids  received  for  the  building  of  the  Mav 
Street  levee  arc  as  follows:  Michael  Mitifh- 
cll,  39.25  cts.  per  cu.  yd.;  A.  B.  Davis,  43  cts. 
per  cu.  yd.;  George  H.  Conrad,  $1.15  per 
cu.  yd.;  Southern  Dredging  Co.,  39  cts.  per 
cu.    yd. 

Minnesota. 

■I-Bids  w^ill  be  received  until  11  a.  in.,  Nov, 
30.  by  W.  H.  Holz,  Countv  .•\uditor.  St.  Peter, 
Minn.,  for  reconstructing  Ditch  No.  3.  in- 
cluding 89,523  cu.  yds.  of  excavation.  The 
cost  of  the  improvement  is  estimated  at  $10,- 
742. 

•J«Bids  w-ill  be  received  until  1  p.  m,,  Nov. 
18,  by  H.  S.  Johnson,  County  .Auditor.  Litch- 
field, Minn.,  for  the  construction  of  ditch  and 
tile  dram  No.  .32,  in  towns  of  CoUinwood  and 
Ellsworth.  The  work  will  include  2,317  cu. 
yds.  of  earth  in  open  ditch  and  about  the 
same  amount  of  excavation  in  tile  ditch.  The 
improvement  is  estimated  to  cost  $3,.327.  .A 
certified  check  for  10  per  cent  the  amount 
bid   must  be   filed   with  each   proposal. 

Mississippi. 

•I«Bids  will  be  received  until  noon.  Nov.  25, 
by  J.  H.  Nelms.  President.  Riverside  Drain- 
age District,  Washington  County,  at  the  office 
of  B.  B.  Gordon,  Engineer,  430  New  A\'ein- 
burg  Bldg.,  Greenville,  Miss.,  for  the  con- 
struction of  group  No.  2,  of  the  lateral  sys- 
tem. A  certified  check  for  $1,000  must  ac- 
company each  bid.  Plans  and  specifications 
may  be   obtained   of  the   Engineer. 

Missouri. 

•^Bids  wn'11  be  received  until  noon.  Dee.  !), 
by  Maj.  Herbert  Deakyne.  U.  S.  Engineer, 
Kansas  City.  Mo.,  for  the  construction  of 
about  13,000  ft.  of  standard  revetment  on  the 
Missouri  River  about  219  miles  below  Kansas 
City  and  1  mile  below  Sandv  Hook,  .Mo.  Of- 
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ficial   advertisement   will   be   found   elsewhere 
in  this  issue. 

^Bids  will  be  received  until  noon,  Dec.  9, 
by  Maj.  Herbert  Deakyne,  U.  E.  Engineer, 
Kansas  City,  Mo.,  for  the  construction  of 
about  600  ft.  of  standard  3-row  timber  dike 
and  about  7.800  ft.  of  standard  revetment  on 
the  Missouri  River  about  23  miles  below  Kan- 
sas City  and  2  miles  above  Atherton,  Mo.  Of- 
ficial advertisement  will  be  found  elsewhere  in 
this  issue. 

Montana. 

®The  U.  S.  Reclamation  Service  has  award- 
ed the  following  contracts  for  constructing 
34  miles  of  the  Dodson  Smith  Canal.  Milk- 
River  Project,  near  Malta,  Mont.:  Schedules 
1,  2  and  3,  897,000  cu.  yds.,  Charles  Wilhite 
&  Co.,  Boise.  Idaho,  at  $163,330:  Schedule  4, 
400,000  cu.  yds..  Winston  Bros.  Co.,  801  Globe 
Bldg.,  Minneapolis,  Minn.,  at  $77,600.  Bids 
were  opened  Oct.  14,  the  itemized  proposals 
appearing  in  our  issue  of  Oct.  30. 

©Chris  Arenberg,  Miles  City,  Mont.,  has 
been  awarded  the  contract  by  that  city,  at 
about  $3,500,  for  the  completion  of  the  ex- 
cavation for  the  Tongue  River  cutoff. 

Nebraska. 

All  bids  received  Nov.  -5  by  W.  H.  Jenkins, 
Secretary  Platte  Valley  Irrigation  District, 
Hershey,  Neb.,  for  building  bridges  and  clean- 
ing out  ditch,  were  rejected.  The  work  called 
for  the  cleaning  and  widening  of  about  5% 
miles  of  the  main  irrigating  canal  of  the 
Platte  Valley  Irrigation  District,  requiring  the 
moving  of  about  30.000  cu.  yds.  of  earth :  also 
for  the  building  and  constructing  of  12  bridges 
and  checks  on  the  main  irrigating  canal. 

New  York. 

©Aldide  &  Hall,  Auburn,  N.  Y.,  have  been 
awarded    the    contract,    at    about   $39,000,    for 


building  the  dock  wall  and  basin  at  the  Fort 
Edward-New  York  State  Barge  Canal  ter- 
minal. The  New  York  Dredging  Co.,  at  about 
$100,000,  was  awarded  the  contract  for  dredg- 
ing the  river, 

Tennessee. 
^Bids  will  be  received  until  noon,  Nov.  21, 
by  Maj.  E.  M.  Markham,  U.  S.  Engineer, 
room  20,  Custom  House,  Memphis,  Tenn.,  for 
about  190,000  cu.  yds.  of  levee  work  in  Up- 
per and  Lower  St.  Francis  Levee  Districts. 

Texas. 

^Bids  will  be  received  until  noon,  Nov,  30, 
b.v  T.  .\.  Walker.  Danburi-.  Texas,  at  the 
office  of  W.  T.  Williams,  attorney,  .Angleton, 
Texas,  for  making  and  completing  about  h>0 
miles  of  ditches  in  Brazoria  County  Drainage 
District  No.  8,  consisting  of  approximately 
585,288  cu.  yds,  of  excavation  and  110,980  cu. 
yds.  of  levee  work,  aggregating  696,270  cu. 
yds.  of  earth  necessary  to  be  excavated,  ac- 
cording to  the  plans  and  specifications  of  said 
work,  which  can  be  had  on  application  to  J. 
L.  Chambers,  Civil  Engineer,  of  said  district, 
at   .A.ngleton,   Texas. 

4"Bids  will  be  received  until  Nov.  21,  by 
Commissioners  of  Jackson  County  Drainage 
District  Nn.  .3,  Jackson  County,  at  the  office 
of  G.  J.  Phelps,  Chairman  of  the  Commis- 
sioners, Francitas,  Texas,  for  tnaking  and  con- 
structing all  ditches  and  levees,  straightening 
and  cleaning  water  courses  and  all  other  im- 
provements, such  as  the  necessary  grubbing 
and  clearing  the  construction  of  the  necessary 
culverts  and  bridges,  all  more  fully  set  out 
and  included  in  the  Engineer's  final  report 
made  on  said  district  on  Sept.  1,  1912.  and 
on  file  among  the  papers  of  said  district  in 
the  County  Clerk's  office,  Edna,  Jackson 
County,  Texas. 


•|«Bids  will  be  received  by  M.  H.  Gossett, 
Sam  Houston  Life  Bldg.,  Dallas,  Texas,  for 
building  five  miles  of  levee,  averaging  14,000 
cu.  yds.  to  mile;  work  on  Cedar  Creek  at 
Cedar,  on  T.  &  N.  O.  R.  R.,  50  miles  south- 
east of  Dallas,  between  Kemp  and  Mabank; 
right  of  way  cleared,  but  stumps  to  be  re- 
moved from  base  of  levee  by  contractor;  6  ft 
crown  and  slope  1  to  1%  and  1  to  2 :  usual 
plans  and  specifications.  Parties  at  Cedar  can 
show   the   work. 

The  Trinity  River  Irrigation  Co.  is  reported 
to  have  asked  bids  for  the  construction  of 
1,946  ft.  long  dam  across  the  neck  of  the 
Trinity  River  at  the  point  where  it  empties 
into  Galveston  Bay.  L.  G.  Hamilton,  Ana- 
huac,  is  interested  in  the  company. 

The  Business  League  of  Ball'inger,  Tex., 
is  reported  to  have  raised  a  fund  of  $1,000 
for  the  purpose  of  having  surveys  made  for  a 
$1,000,000  irrigation  scheme  projected  near 
the  city. 

The  Mission  Canal  Co.,  of  Mission,  Tex., 
expects  to  put  in  600  12-in.  lateral  gates  and 
100  3x3  lateral  gates,  also  to  construct  1,000 
ft.  of  flume,  having  a  capacity  of  332  sec- 
ond feet,  on  a  grade  0.01  per  cent.  The 
company  also  expects  to  let  contract  for 
about  250,000  cu.  yds.  of  new  canal  and  lat- 
eral construction ;  contracts  will  be  let  about 
Dec.  1st.  S.  D.  Miller,  Engineer,  Mission, 
Texas. 

Washington. 

^Bids  will  be  received  until  noon,  Nov.  25, 
bv  Commissioners  of  Waterway  District  No. 
1,  .310  Burke  Bldg..  Seattle.  Wash.,  for  the 
straightening,  widening  and  deepening  of  the 
Duwamish  River.  An  alternative  proposition 
of  furnishing  the  Commissioners  with  a 
dredge,  will  also  come  up  the  same  time.  The 
work   will   cost   about  $50,000. 
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California. 

The  city  of  San  Diego,  Calif.,  will  sell 
bonds  Dec.  2  to  the  amount  of  $2,500,000, 
authorized  for  the  purchase  of  the  system  of 
Southern    California    Mountain    Water    Co. 

The  City  Council  of  Riverside,  Calif.,  has 
decided  that  it  will  be  necessary  to  call  an 
election  for  the  issue  of  bonds  in  the  amount 
of  $1.160,0fi0  to  acquire  the  local  water  plants 
and  to  properly  combine  and  improve  them 
for  a  municipal  system. 

The  City  Council  of  Riverside.  Calif.,  has 
voted  to  call  an  election  to  submit  to  the 
voters  a  proposition  to  issue  more  than  $1,- 
000,000  in  bonds  to  purchase  and  improve  tlie 
Riverside  water  system.  The  election  is  to 
be  held  probably  Dec.  12. 

The  Council  Board  of  the  San  Jose  Coun- 
try Club,  ,San  Jose,  Calif.,  has  appointed  a 
committee  to  procure  and  install  a  motor  and 
pump,  to  build  a  reservoir  not  to  exceed  30,- 
000  gals,  capacity. 

Colorado. 

According  to  advices  from  the  town  of 
Ordway,  Colo.,  the  Pure  Spring  Water  Sup- 
ply Co.  will  lay  a  water  pipe  line  from  Fow- 
ler to  that  town  to  supply  the  latter  with 
pure  water. 

District  of  Columbia. 

•J*Bids  will  be  received  until  2  p.  m.,  Nov. 
14,  by  Commissioners  of  the  District  of  Co- 
lumbia. Washington,  D.  C,  for  furnishing 
and  delivering  four  single  acting,  triplex 
plunger  pumps  for  use  in  the  water  depart- 
ment of  the  district. 

Florida. 

The  City  Council  of  St.  Petersburg,  Fla.. 
has  decided  to  submit  the  plans  for  the  pro- 
posed draining  of  the  reservoir  lake  to  the 
voters  of  the  city.  The  Council  has  decided 
to  fill  the  lake  by  pumping  sand  into  it  from 
Tampa   bay    with    dredges.      The    lake    covers 


an  area  of  about  25  acres  near  the  heart  of 
the  city. 

The  Iverness  Power  Co.,  Iverness,  Fla.,  has 
applied  for  permission  to  install  a  water 
works  and  electric  light  system  in  that  city. 
It  is  proposed  to  have  the  waterworks  sys- 
tem in  operation  in  12  months  and  the  light 
and  power  plant  in  operation  within  two 
years. 

Georgia. 

According  to  advices  from  Columbus.  Ga., 
a  mortgage  has  been  put  on  the  Columbus 
Water  Supply  Co.'s  property  to  the  amount 
of  $-500,UOO.  The  mortgage  is  given  in  part 
as  payment  for  the  plant  by  the  new  owners 
and  the  other  is  to  be  used  in  making  exten- 
sive improvements  of  the  system,  G.  T. 
Freer   is   manager. 

Work  is  progressing  on  the  excavating  of 
1.>).000  cu.  yds.  of  earth  and  banking  the 
same  to  form  the  walls  of  the  75,00ii.0(l0-gal. 
reservoir  for  the  city  of  Augusta,  Ga.  "The 
new  reservoir  is  directly  west  of  the  old  one, 
and  will  be  used  in  conjunction  with  the 
original  one.  It  will  be  22  ft.  deep  and  under 
the  terms  of  contract  must  be  completed  by 
July  1,  1913.  When  e.xcavating  work  is  com- 
plete contracts  for  the  lining  will  be  let,  and 
tl.e  piping  work  will  be  completed.  Approx- 
imately $J?,000  worth  of  pipe  will  be  neces- 
sary to  supply  the  reservoir  with  water.  Nis- 
bet  Wingfield  is  Commissioner  of  Public 
Works. 

Illinois. 

•|"Bids  will  be  received  until  2  p.  ni..  Nov,  23, 
by  Board  of  Local  Improvements,  Hanulton. 
III.,  for  the  construction  of  water  works  im- 
provements includin.g  filter  plant  building  and 
furnishing  filter  equipment.  L.  P.  Wolff.  St. 
Paul.  Minn.,  is  Consuming  Engineer.  Hiram  B. 
Kinkade  is  Secretary  of  the  Board.  Oflicial 
advertisement  will  be  found  elsewhere  in  this 
issue. 

•f-Bids  will  be   received   by   L.   E.   McGann, 


Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  November  19,  for  furnishing 
and  livering  to  pipe  yard  "B,"  2.348  S.  Ash- 
land Ave.,  approximately  -320  wood  piles  from 
35  to  40  ft.  in  length  of  Norway  pine,  long  leaf 
yellow  pine,  cypress  or  tamarack.  Delivery  by 
C,  B.  &  Q.  R.  R.,  or  by  water.  Cash  or  certi- 
fied check  for  $100  must  accompany  proposal. 

•{•Bids  will  be  received  until  8  p.  m.,  Dec. 
3,  by  Board  of  Local  Improvements,  Berwyn, 
111.,  for  improvements  consisting  of  water 
service  pipes  in  front  of  .sundry  lots  fronting 
on  Oak  Park  Ave.,  between  "30th  and  31st 
St.  ^^■.  V.  Aikman  is  Secretary  of  the 
Board. 

©Contracts  for  constructing  water  supplv 
mains  have  been  awarded  as  follows,  bv  the 
Board  of  Local  Improvements,  Chicago,  111., 
Edward  J.  Glackin.  Sccretarv :  E.  lojth  St.,' 
470  lin.  ft.  8-in.,  $1.50;  S.  Rvan,  2928  W.  Con- 
gress St.,  Kimball  .A.ve..  69ii  lin.  ft.,  8-in  41 
lin.  ft.,  0-in.,  $1.40;  S.  Rvan,  MacFarlane  .\ve.. 
(!2(!  Im.  ft.,  8-in.,  $1.40;  De  Vito,  Passarelli 
and  lirtelli,  600  De  Koven  St.,  W  103  PI, 
946  lin.  ft.,  fi-in.,  $1.18:  S.  Rvan,  Oaklev  Ave. 
system,  1,.528  lin,  ft.,  8-in.,  $1.35,  De  Vito,  Pas- 
sarelli and  Tistelli. 

Bids  will  be  received  bv  tlie  Board  of  Local 
Improvements,  Chicago,  111.,  until  11  a.  m., 
November  19,  for  constructing  6-in.  house 
drains  in  streets  as  shown:  Gait  .\ve.,  Sheri- 
dan Road  to  Clarendon  .^ve ;  Laurence  -^ve 
lOth  Ave.  to  Central  Park  .\ve. ;  S.  Hovne 
Av.,  W.  105th  St.  to  W.  107th  St.;  MacFar- 
lane Ave.,  E,  82d  St.  to  E.  83d  St.;  Manistee 
.Ave..  E.  86th  St.  to  E.  87th  St.;  W.  100th  St., 
I.ongwood  Ave,  to  Prospect  .\vc. ;  W.  104th 
St.,  \\'entworth  .\\x.  to  Harvard  Ave  •  W 
()3d  St.,  Western  Ave.  to  B.  &  O.  R.  R.  •'  Su- 
perior .\ve..  E.  132d  St.  to  E.  136tli  St.;  Buf- 
falo Ave.,  E.  133d  St.  to  E.  136th  St.  Cash  or 
certified  check  for  ten  per  cent  of  proposal 
must  accompany  bid. 

Bids  will  be  received  bv  the  Board  of  Local 
Tniprovements,  Chicago,  111.,  until  II  a.  m.,  No- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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vember  19th,  for  furnishing  labor  and  material 
necessary  to  construct  water  service  pipes  in  the 
following  streets :  Addison  St.,  Monticello  .^ve. 
to  Milwaukee  Ave.;  S.  Carpenter  St.,  W.  83d 
St.  to  W.  84th  St. ;  Evans  Ave.,  E.  75th  St.  to 
E.  79th  St. ;  N.  4.5th  Ave.,  Milwaukee  Ave.  to 
Irving  Park  Blvd.;  S.  Green  St.,  83d  St.  to  84th 
St.:  S.  Peoria  St.,  W.  83d  to  W.  84th  St.;  S. 
Sangamon  St.,  W.  83d  St.  to  W.  84th  St. ;  W. 
73d  PI,  Laflin  St.  to  Ada  St. :  Waveland  Ave., 
N.  Leavitt  St.  to  N.  Robey  St.  Cash  or  certi- 
fied check  for  ten  per  cent  of  bid  must  ac- 
company proposal. 

Following  is  the  lowest  bid  submitted  to  L. 
E.  McGann,  Commissioner  of  Public  Works. 
Chicago,  III,  on  November  2,  for  furnishing 
structural  steel,  cast  iron,  etc..  necessary  to 
construct  a  spiral  stairway,  landings,  platform, 
etc.,  in  the  Chicago  .A.ve.  water  works  tower, 
Chicago  Ave.  and  Lincoln  Parkway.  $5,429 ; 
Hanke  Iron  Works,  2558  Fillmore  St.,  Chi- 
cago, was  lowest  bidder.  The  contract  has  not 
been  awarded. 

The  City  Council  of  Virden,  111.,  has  ap- 
pointed a  committee  of  six  to  look  into  the 
matter  of  establishing  a  city  waterworks  at 
Virden.  The  committee  will  investigate  the 
conditions  and  the  availability  of  a  sufficient 
supply. 

The  city  of  Carlyle,  111.,  plans  the  construc- 
tion of  a  reinforced  concrete  reservoir  at  an 
estimated   cost   of  $10,000. 

Indiana. 

®The  Town  Board  of  Normal  City,  Ind., 
has  let  the  contract  for  the  installation  of  a 
municipal  water  plant,  including  one  mile  of 
water  mains  and  eight  fire  hydrants  to  the 
National  Construction  Co.  of  South  Bend, 
Ind.  Of  the  mile  of  mains  3,500^  ft.  will  be 
4-in.   mains  and  the  remainder  fi-in.   mains. 

®The  Board  of  Public  Works  of  South 
Bend.,  Ind.,  has  awarded  the  contracts  for  the 
new  pumping  station  in  Leeper  park  and  a 
portion  of  the  foundation  of  the  Iniilding,  to 
George  J.  Hoffman  &  Co.  of  South  Bend,  at 
$57,290.  The  work  is  to  he  completed  in 
June,  1913.  Burns  &  McDonnell,  Scarritt 
Bldg.,   Kansas    City,   Mo.,   are   Engineers. 

No  bids  were  received  recently  by  the 
Board  of  Public  Works  of  Richmond,  Ind., 
for  the  furnishing  of  tliat  city  with  water. 

The  Board  of  Public  Works  of  Indianapo- 
lis, Ind.,  has  ordered  the  water  company  to 
place  mains  in  Dearborn  St.,  from  Roosevelt 
Ave.  to  Massachusetts  .^ve.,  and  in  Massa- 
chusetts .A.ve.,  from  Dearborn  St.  to  a  point 
8.50  ft.  northeast. 

The  Winona  Electric  Light  &  Water  Co. 
has  decided  to  install  a  new  chemical  filter 
for  its  waterworks  plant  in  Warsaw,  Ind. 
Theodore  Frazer  is  in  charge  of  the  plant. 

Iowa. 

•{•Bids  will  be  received  until  Nov.  18  by 
City  of  Nevada,  la.,  for  an  underground  re- 
servoir for  a  suction  well  included  in  the 
water  supply  improvement.  The  cost  of  the 
work  is  estimated  at  $1,500.  Sam  Steigerwalt 
is   City  Engineer. 

©Thorpe  Bros.,  Dawson,  la.,  hav«  been 
awarded  the  contract  bv  the  citv  of  Stuart, 
la  for  the  drilling  of  a  10-in.  well  90  ft.,  and 
a  6-in.  well  inside  1-50  ft.,  or  200  ft.  deep. 
Bids  were  opened  Oct.  30. 

®The  Citv  Council  of  Sioux  City,  la.,  has 
awarded  the  contract  for  the  grading  on  the 
new  reservoir  site  to  John  C.  Mooney  at 
$0.12%    per  yd. 

An  estate  of  about  $165,000  has  been  left 
to  the  city  of  Corydon,  la.,  for  water,  light 
and   sewer  works,  parks  and  orphans'  home. 


Kentucky. 

The  Southern  States  Engineering  Co.,  Meni- 
phis,  Tenn.,  is  preparing  plans  for  the  Instal- 
lation of  a  new  waterworks  svstem  in  Corbm. 
Ky.,  at  an  estimated  cost  of  $30,000.  Thos.  F. 
Young  is  Citv  Clerk. 

The  Common  Council  of  Henderson,  Ky., 
has  passed  an  ordinance  providing  for  the 
construction  of  a  filter  plant  by  the  issuance 
of  bonds  to  the  amount  of  $80,000. 


Louisiana. 

The  Citv  Council  of  Shreveport,  La.,  has 
accepted  the  proposition  of  the  waterworks 
company  for  the  appointment  of  a  committee 
of  three  to  appraise  the  plant  prior  to  its  pur- 
chase by  the  city.  Worley  &  Black,  Kansas 
City,  Mo.,  are  Engineers. 

Massachusetts. 
The   ^.merican  Trust  Co.  of  Boston,  Mass., 
is  reported  to  have  offered  to  sell  the  water- 
works  plant   of   Creston,    la.,   to   the   officials 
of  that  city. 

Michigan. 
•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
20,  by  Board  of  Public  Works,  Big  Rapids, 
Mich.,  for  a  reinforced  concrete  hydraulic 
power  house  substructure  for  the  city  water 
works.  The  approximate  quantities  of  the 
principal  items  are:  3,500  cu.  yds.  excava- 
tion, 6,000  lin.  ft.  foundation  piling,  600  sq. 
ft.  steel  sheet  piling,  8O0  cu.  yds.  concrete, 
20  tons  reinforcing  steel,  12  tons  structural 
steel  Plans  and  specifications  may  be  seen 
at  the  oflice  of  the  City  Clerk  at  Big  Rapids. 
Mich.,  or  may  be  obtained  from  the  office  of 
Gardner  S.  Williams,  Consulting  Engineer, 
Ann  Arbor,  Michigan,  upon  the  deposit  of  a 
certified  check  for  $10.00,  of  which  $8.00  will 
be  refunded  upon  return  of  plans  and  spec- 
ifications. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

®The  City  Council  of  Marine  City,  Mich., 
is  reported  to  have  awarded  a  contract  to 
the  Canton-Hughes  Pump  Co.  of  Wooster, 
O.,  for  the  installation  of  a  "crank  and  fly- 
wheels Mever  gear  pumping  engine,"  having  a 
capacity  of  2,000,000  gals,  for  every  24  hours, 
at  $6,000. 

The  Board  of  Commerce  of  Bay  City,  Mich., 
is  planning  to  take  up  the  question  of  an  im- 
proved water  supply  for  that  city  just  as  soon 
as  possible.  E.  L.  Dunbar  is  superintendent 
of   the   waterworks. 

The  Village  Council  of  Royal  Oak,  Mich., 
plans  to  purchase  a  lot  of  E.  S,  Bristol  to  be 
be  used  for  waterworks  purposes. 

The  Common  Council  of  Albion,  Mich., 
has  decided  to  lay  larger  water  mains  lead- 
ing to  all  factories  in  the  city  and  to  make 
direct  connections  of  the  same  with  the  water 
tower. 

The  Board  of  Supervisors  of  Ludington, 
Mich.,  have  turned  down  the  proposition  to 
levy  $15,000  tax  to  help  rebuild  tlie  Hamlin 
lake  dam. 

The  citizens  of  Big  Rapids.  Mich.,  have 
again  voted  the  issuance  of  bonds  to  the 
amount  of  $50,000  for  improvements  at  the 
waterworks   plant. 

The  citizens  of  Saline,  Mich.,  on  Nov.  12 
voted  on  the  proposition  of  issuing  bonds  for 
the  installation  of  a  waterworks  system. 

Minnesota. 

^Bids  will  be  received  until  7  :30  p.  m.,  Nov. 
18,  by  J.  E.  Townsend.  Borough  Clerk,  Belle 
Plaine,  Scott  County.  Minn.,  for  water  works 
system:  (1)  The  furnishing  and  installation  of 
extensions  to  the  present  water  works  sys- 
tem, including  the  furnishing  and  laying  of 
the  following  approximate  quantities  of  ma- 
terial: 1,680  ft.  of  6-in.  cast  iron  bell  and 
spigot  water  main  and  428  ft.  of  4-in.  cast  iron 
bell  and  spigot  water  main,  together  with  hy- 
drants, valves,  specials,  etc.,  and  the  necessary 
trenching  and  back  fill.  (2)  The  furnishing  of 
material  and  labor  and  drilling  three  5-in. 
wells  and  casing  same  and  connecting  up  with 
5-in.  wrought  iron  pipe  to  the  suction  line  of 
the  pump,  includin  gall  miscellaneous  pipes  in 
the  pump,  including  all  miscellaneous  pipes  in 
ing  and  installing  of  the  pump  complete,  ac- 
cording to  specifications.  (3)  The  building  of 
a  concrete  pump  pit  and  three  brick  man- 
holes, including  the  furnishing  of  all  labor 
and  material,  excavation,  back  fills,  etc.,  nec- 
essary, installed  complete.  .Ml  to  be  in  ac- 
cordance with  plans  and  specifications  on  file 
in  the  offices  of  the  consulting  engineers,  the 
Oscar  Claussen  Engineering  Co.,  514-15  Na- 
tional German-American  Bank  building.  St. 
Paul,  or  at  the  office  of  the  Borough  Clerk, 


J.  E.  Townsend.  Belle  Plaine,  Scott  County, 
Minn.  The  work  will  be  divided  in  three  di- 
visions, as  enumerated  above.  A  certified  check 
for  $200  will  be  required  for  each  division  of 
this  work,  .additional  copies  of  the  plans  and 
specifications  can  be  had  of  the  Consulting 
Engineer  on  payment  of  $2.50  to  cover  the 
cost  of  reproduction.  .'Ml  plans  and  specifica- 
tions are  the  property  of  the  Borough  of 
Belle  Plaine.  and  must  be  returned  at  the  let- 
ting or  the  bids  will  not  be  considered. 

.{•Bids  will  be  received  until  7  :.30  p.  ni.,  Dec. 
2  bv  J.  Bostick,  City  Clerk,  Detroit,  Minn.,  for 
500'  ft.  of  two  and  one  half  in.  fire  hosi>,  6  lan- 
terns and  one  double  hydrant  gate.  A  certi- 
fied check  for  10  per  cent  of  the  bid  must  ac- 
company each  proposal. 

Missouri. 
The   citizens   of    Nevada.    Mo.,   at   a   special 
election  voted  against  the  granting  of  a  fran- 
chise to  W.  C.  Gunn  of  Fort  Scott,  Kans.,  to 
construct  a  waterworks  system. 

The  Webb  City-Carterville  waterworks  has 
been  sold  to  D.  A.  Bowman  &  Co.,  of  St. 
Louis,  Mo.,  for  a  consideration  of  $360,000. 
Nebraska. 
®Tlie  Katz  Constructi'm  Co.  of  Omaha, 
Nebr.,  has  been  awarded  the  contract  by  the 
city  of  Smithland,  la.,  for  the  construction 
of  a  waterworks  system  at  $6,980. 

Plans  are  being  prepared  by  the  .Mamo  En- 
gine Co,  Omaha,  Nebr.,  for  the  installation 
of  a  new  waterworks  system  in  Bassett,  Nebr.. 
at  an  estimated  cost  of  $15,000.  The  work  will 
also  include  electric  lights.  Contracts  will  be 
let  within  a  few  weeks.  R.  A.  .Armstrong, 
Bassett,  is  official  in  charge. 
New  Jersey. 
The  State  Water  Supplv  Commission.  Tren- 
ton, N  J.,  has  retained  Clemens  Herschel  of 
Glen  Ridge;  Nicholas  S.  Hill,  Jr.,  of  New 
York  Citv.  and  Dabney  J.  Maury  of  Peoria 
and  Chicago,  III.,  to  make  physical  appraise- 
ments of  the  Elizabcthtown  Water  Co.,  and 
of  the  East  Jersey  Water  Co..  contingent 
upon  the  consent  of  the  holding  companies  of 
the  two  groups  of  water  properties. 
New  York. 
John  W.  Sands.  472  58th  St.,  Brooklyn,  N. 
Y.,  is  the  probable  contractor  Lieut.  II.  R. 
Oldficld.  Quartermaster,  Fort  Hamilton,  N. 
Y.,  for  furnishing  all  material  and  labor  in  re- 
newing water  connections  and  plumbing  in 
building  No.  35.  officers'  quarters.  Fort  Hamil- 
ton, at  $7.50.     Bids  were  opened  Oct.  29. 

The  Water  Board  of  La  Salle,  N.  Y.,  has 
sold  bonds  to  the  amount  of  $50,000  for  the 
purchase  of  the  plant  of  the  La  Salle  Water 
Co.  and  for  additional  mains.  The  munici- 
pality docs  not  intend  operating  the  present 
plant,  but  will  likely  enter  into  contract  with 
the  Western  New  York  Water  Co.  for  a 
supply  of  filtered  water. 
Ohio. 
•J-Bids  will  be  received  until  noon,  Dec.  3, 
by  Director  of  Public  Service.  W.  J.  Spring- 
born,  at  the  office  of  W.  H.  Kirby,  Secy., 
Cleveland,  O.,  for  furnishing  all  materials  for 
and  constructing  a  West  Side  Tunnel  for  the 
Water  Works  Department.  Specifications  are 
on  file  with  the  Superintendent  of  the  Water 
Department. 

It  is  probable  that  the  sinking  fund  trustees 
of  Lima.  O..  will  purchase  the  proposed  $100,- 
000  bond  issue  of  that  city,  the  proceeds  of 
which  will  be  used  to  make  extension  and 
improvement   to  the   waterworks   system. 

The  City  Engineer  of  Sandusky,  O.,  has 
been  instructed  to  prepare  plans  and  cost  es- 
timates of  running  an  intake  pipe  to  the  lake 
for  the  city's  water  supply. 

Plans  have  been  completed  by  Consulting 
Engineers  Hering  &  Gregory,  170  Broadway, 
New  York  City,  for  the  installation  of  the 
proposed  new  waterworks  system  in  Zanes- 
ville,  O..  and  the  same  have  been  accepted  by 
the  Citv  Council.  The  estimated  cost  of  this 
undertaking  is  $363,000.  Work  will  not  be 
started  until  funds  have  been  provided  by  the 
City  Council.  E.  A.  Evans,  Zanesville,  is  of- 
ficial in  charge. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

It  is  probable  tbat  the  citizens  of  Pittsburgh, 
Pa.,  on  Nov.  5  voted  the  issuance  of  bonds 
to  the  amount  of  $240,000  for  the  purchase  of 
fire  extinguishing  apparatus. 

It  is  probable  that  the  citizens  of  Pittsburgh, 
Pa.,  on  Nov.  .5  voted  the  issuance  of  bonds 
to  the  amount  of  $1,620,000  for  th-e  improve- 
ment and  extension  of  the  water  system,  in- 
cluding the  purchase  and  installation  of  water 
meters,  erection  of  structures  for  treatment 
of  water  for  filtration,  and  the  equipment  of 
pumping   stations. 

The  citizens  of  Philadelphia,  Pa.,  on  Nov. 
5  voted  the  issuance  of  bonds  to  the  amount 
of  $7,000,000  for  permanent  improvements.  Of 
the  total  amount  $300,000  will  be  used  for  the 
improvement  of  the  water  supply  of  West 
Philadelphia. 

It  is  probable  that  the  Board  of  Public 
Works  of  Harrisburg,  Pa.,  will  readvertise 
for  bids  for  the  construction  of  the  river 
vvall  whicli  will  serve  as  a  protection  for  the 
river  front  intercepter  sewer.  D.  M.  Rosser 
Construction  Co.  of  Kingston,  Pa.,  at  $237,- 
820,  submitted  the  low^est  bid.  which  was 
considered   too   high. 

State  Health  Commissioner  Samuel  Dixon, 
Harrisburg,  Pa.,  has  sent  a  communication 
to  the  Town  Council  of  Pottstown,  Pa.,  in- 
structing that  steps  be  taken  immediately 
towards  the  treatment  of  all  sewage  flowing 
into   the    Schuylkill    River. 

South  Carolina. 

The  Town  Council  of  Salley,  S.  C,  on  Nov. 
5,  awarded  the  contract  to  R.  L.  Farmer  & 
Co.,  of  Springfield,  S.  C.  to  lay  approximately 
20,000  ft.  of  water  pipe  on  a  percentage  basis. 
The  town  will  furnish  all  material.  Dan  H. 
Saw\-^r  is  Town  Clerk. 

South  Dakota. 

^Bids  will  be  received  until  7:30  p.  m., 
Dec.  16,  by  John  W.  Summers,  City  Auditor, 
Yankton,  S.  Dak.,  for  furnishine  all  labor  and 
material  necessary  for  the  construction  of  a 
new  water  works  system.  Work  will  be  let 
in  three  divisions.  Each  proposal  must  be 
accompanied  by  a  certified  check  for  $1,000, 
payable  to  City  Auditor.  Edmunds  &  Nor- 
gren,  Yankton,  S.  Dak.,  are  Engineers.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

^Bids  will  be  received  until  1  p.  m.  Dec. 
4,  by  William  H.  Stanley,  Treasurer,  Battle 
Mountain  Sanitarium,  N.  H.  D.  V.  S.,  Hot 
Springs,  S.  Dak.,  for  the  construction  of  a 
steel  water  tank  complete,  including  concrete 
foundation  and  tower. 

Plans  have  been  completed  for  the  con- 
struction of  a  waterworks  and  an  electric 
light  system  in  Bowdle,  S.  Dak.,  at  an  es- 
timated' cost  of  $22,500.  Work  on  the  light 
plant  will  be  commenced  :t  once,  but  the 
water  plant  may  not  be  installed  until  spring. 

Utah. 

The  State  Engineer,  Caleb  Tanner,  Salt 
Lake  City,  Utah,  has  granted  to  Ogden  City, 
Utah,  three  years'  extension  of  time  to  begin 
work  in  building  a  dam  at  the  Magpie  canyon 
of  the  South  Fork  of  the  Ogden  River,  just 
a  mile  and  one-half  below  where  the  Ogden 
River   Reservoir   Co.   is  building  its   dam. 

Virginia. 

®Simon  R.  Curtis  of  Warwick  County  has 
been  awarded  the  contract  bv  the  Newport 
New^s  Light  &  Water  Co.,  Newport  News, 
Va.,  to  increase  the  capacity  of  the  reservoir 
at  Lee  Hall.  The  contract  calls  for  raising 
the  lower  dams  3  ft.  and  for  reinforcing  the 
banks  at  certain  places  where  low.  The  com- 
pany proposes  to  increase  the  capacity  of  the 
two  lakes   from   520,000  to  8.000,000  gals. 

The  City  Council  of  Richmond,  Va.,  has 
rejected  the  petitions  of  citizens  of  Highland 
Park  and  Swansboro  for  city  water.  Spring 
or  well  water  will  have  to  be  used  until  the 
suburbs  become  a  part  of  the  city. 


©Following  bids   were   received   Oct.  26  by  is  supposed  that  the  Soo  is  back  of  the  pur- 

the   city   of    Bridgewater,   Va.,    for   the   con-  chase. 

struction  of  a  sewerage  system  and  a  water-  It  is  reported  that  the  recent  election  held 

works    system,    for     which     Harry     Stevens,  in  Waterford,  Wis.,  for  the  purpose  of  voting 

Washington,  D.  C,  is  Engineer.     In  the  table  on  the  issuance  of  bonds  for  the  installation 

given   below    (1)    stands   for  bid   of   Newport  of  a  waterworks  system,  is  illegal.     It  is  prob- 

News   Contracting  &   Engineering   Co.,    New-  able  that  the  matter  will  again  be  submitted 

port    News.    Va.      (awaraed     contract)  ;     (2)  lo   the  citizens. 

T^?'TJ-,u1"^'''f"f  %,°-'  ,^''''''!'°'i''"J^^'  \^-i  The  hearing'of  the  Railroad  State  Commis- 

(.3)  W.Ihelm.  &  Smith  Cleveland,  O  ;  (4)  sj^,,  ^o  fix  the  value  of  the  Racine  Water 
Tucker  &  Laxton  Charlotte,  N  C. ;  (5)  E.  ^orks.  Racine,  Wis.,  which  was  originally 
H.  Brown,  Hempstead,  N.  Y  ■  (6)  Burrowes  scheduled  for  Oct.  28,  was  postponed  to  Dec. 
&  Catchings  New  York  City;  (/Travers  ,,  Consulting  Engineer  Alton  D.  .\dams  of 
Wood  Co  Richmond,  Va.;  (8)  Wellcr  &  Worcester,  Mass.,  has  appraised  the  value  of 
Gummel.  Washington,  D.  C. ;  (9)  Crum  & 
Davidson,    Frederick,    Md. 

Estimated 
T    ,  ^s'*'!"?-  n,,    .  ,.     .,       quantities.       (1)  (2)      (3)       (4)       (5)       (6)       (7)     (8)      (9) 

I.  (a)  S-in.   sewer  3%-6  ft.  deep..9,S31  ft.     $0.45     $0.39.32  $0.38  $0.46  $0.54  $0..5o     ....   $0.59  $0.77 

(b)  S-in.  sewer  fi-S  ft.  deep 3,049  ft.  0.57  0.5372  0.48  0.51  0.G7  0.70  0.69     0.87 

(c)  S-in.  sewer  S-10  ft.  deep 0.S2  1.03  0.75  0.66  0.95  1.00  0.89     1.00 

(d)  10-in.  sewer  3V4-6  ft.  deep.l,S13  ft.  0.3S  0.4894  0.45  0.58  0.76  0.69  ....  0.70     1.02 

(e)  :0-in.  sewer  6-S  ft.  deep...     S06  ft.  0.70  0.6149  0.53  0.64  0.90  0.91  0.80     1.12 

(f)  10-in.  sewer  8-10  ft.  deep 0.92  1.12  1.00  0.78  1.20  1.13  ....  1.00     1.24 

(e)  12-in.  sewer  3^2-6  ft.  deep.     140  ft.  0.73  0.5731  0.56  0.72  0.80  0.83  ....  0.80     1.13 

(h)  12-in.  sewer  6-S  ft.  deep...     130  ft.  0.93  0.712  0.66  0.7C  0.92  1.07  ....  0.90     1.23 

(i)    12-in.  sewer  8-10  ft.  deep 1.05  1.21  1.00  0.90  1.25  1.26  ....  1.10     1.35 

(li)  Additional  price  for  encas- 
ing 12-in.  sewer  in  concrete..      40  ft.  0.90  0.3735  0.75  1.70  1.50  1.10  2.00     1.50 

II.  Manholes   complete    23  47.00  44.25  44.00  40.00  40.00  32.00  ....  50,00  57.00 

III.  Lamp   holes   complete 13  9.37  5.42  5.00  8.00  6.30  6.00  20.00  19  00 

IV.  Flush  tanlis  complete 9  65.00  62.08  70.00  64.00  85.00  71.00  90.00  82.00 

V.  Lumber      left      in      trenches, 

price  per  1.000   ft.   B.M 20.00     15.00       20.00  18.00  40.00  28.00     ....  30.00  20.00 

VI.  Rock    excavation,    price    per 

cu.  yd 3.00       3.00         2.00     3.00     8.00     4.00  $3.00     6.00     2.00 

VII.  (a)  12-in.  C.I.  pipe,  Class  B.      3S  ft.      1.61       1.92         2.00     2.50     2.15     1.80     1.86     1.75     3.60 

(b)  S-in.   C.I.  pipe,  Class  B. 1,524  ft.  0.97  0.993  0.79  0.97  1.03  1.23  0.96  1.06  

(c)  6-in.   C.I.  pipe.  Class  B. 9.764  ft.  0.70  0.6877  0.65  0.70  0.77  0.93  0.92  0.84  .... 

(d)  4-in.  C.I.  pipe.  Class  B.4,S44  ft.  0.53  0.4945  0.43  0.50  0.57  0.73  0.56  0.69  

VIII.  (a)  12-in.      Universal      pipe. 

Class  100  36  ft.      1.84       2.30         3.00     2.00     2.00     1.76     1.49     ....     3.55 

(h)     S-in.  Universal     pipe. 

Class  100  1,524  ft.      1.01       1.075       0.88     0.94     1.05     1.26     0.99     

(c)  6-in.  Universal      pipe. 

Class  100  9,764  ft.      0.73      0.745       0.73     0.69     0.82     0.93     0.76     

(d)  4-in.     Universal     pipe, 

Class  100  4,844  ft.      0.52       0.50         0.50    0.48     0.52     0.68     0.55     

IX.  fa)   S-in.   wood  stave  pipe 1.524   ft.      0.65       0.765       0.64     0.69     0.82     1.03     0.76     

(b)  6-in.   wood   stave  pipe 9,734  ft.      0.51       0.4736     0.52     0.57     0.62     0.79     0.58     

(c)  4-in.    wood   stave   pipe 4,S44  ft.      0.41       0.3982     0.38     0.42     0.42     0.66     0.47     

X.  2-in.    W.I.    pipe 1,315  ft.      0.16       0.1124     0.30     0.26    0.16     0.28    0.30     0.34     

XI.  Additional  price  for  laying  6- 

in.  pipe  under  North  River.     120  ft.      1.50       1.565       0.6P     1.70     1.90     8.00     2.00    5.50     

XII.  (a)   S-in.   valves  and   boxes..         6  20.13     22.21       18.50  18.00  21.60  31.00  18.25        • 

(b)  0-in.   valves   and   boxes..         S  14.20     16.07       14.50  12.00  15.S5  24.00  12.25     

(c)  4-in.    valves  and   boxes..         8  10.70     10.99       10.00     8.50  10.60  19.00     8.25     

XIII.  Fire    hydrants    25  33.50     27.64       22.00  26.00  42.00  36.00  26.00  35.00     .... 

*WelIer  &  Gummel  bid  $450  on  valves  and  boxes.     Rensselaer  valves  an  J  hydrants,  Meitz 
&  Weiss  er.gines  and  Piatt  Iron  Works  pumps  to  be  used 


©Following  bids  were  received  on  the  ocn- 
struction  of  tower  and  tank  for  the  water 
works  system,  (1)  bid  of  Des  Moines  Bridge 
&  Iron  Works,  Des  Moines,  la.  (awarded 
contract)  ;  (2)  Chicago  Bridge  &  Iron  Works, 
New  York  City,  and  (3)  Tippetts  &  Wood, 
Phillipsburg,  N.  J,: 

(1)        (2)  (3) 

(a)  Tank  and  tower,  125  ft. 

to  balcony,    50,000  gal. $3,590     $3,SS0     $3,93S 

(b)  Tank  and   tower,   125  ft. 

to  balcony,   75,000  gal.   4,300       4.4S0 


4,728 


Washington. 


®The  city  of  Grandview,  Wash.,  has  let 
the  contract  for  the  construction  of  a  water- 
works system  to  R.  D.  Gould  of  Hood  River, 
Ore.,  at  $12,765,  The  work  includes  pump 
house,  elevated  storage  tanks,  water  mains 
and  machinery.  Bids  were  opened  Oct.  2'J  bv 
City  Clerk  PI.  E.  Fisk. 

West  Virginia. 

H.  K.  Stephenson,  President,  and  L^.  G. 
Wile,  Treasurer  of  the  Kanawha's  Ohio  Val- 
leys Promotion  Co.,  Parkersbur.g,  W.  Va.. 
have  announced  that  the  company  proposes 
tho  construction  of  a  railroad  from  Parkers- 
burg  to  Charleston,  a  distance  of  72  miles. 

Wisconsin. 

R.  B.  Tweedy,  for  many  years  connected 
with  the  engineering  department  of  the 
Wisconsin  Central  line,  is  reported  to  have 
purchased  the  Marinette,  Tomahawk  &  West- 
ern Ry.  At  the  receiver's  sale  his  offer  was 
accepted,  at  $200,000,  but  it  is  subject  to  con- 
firmation by  the  court.  The  lines  of  the  road 
aggregate  44  miles,  connecting  Tomahawk 
with  the  Soo  line  and  the  Northwestern  for 
^freight  and  passenger  traffic.  The  line  was 
founded  by  the  late  William  S.   Bradley.     It 


the    plant.      The    tentative    value    which    was 
once  fixed  was  $775,000. 

Canada. 

4*Bids  will  be  received  until  11  a.  m.,  Nov. 
29.  by  Board  of  Control,  Chairman,  Winnipeg, 
Man.,  for  the  supply  and  installation  of  Tur- 
bine pumps  and  motors  required  for  the  ex- 
tension of  the  .Vrtcsian  Well  Water  Supply 
system  of  the  City  of  Winnipeg.  Specifica- 
tion and  form  of  tender  together  with  condi- 
tions governing  tenders  as  prescribed  by  by- 
law may  be  obtained  at  the  office  of  the  City 
Engineer,  235  James  Ave.  M.  Peterson  is  Sec- 
retary of  the  Board. 

•J*Bids  will  be  received  until  noon,  Nov.  21, 
by  J.  J.  Garment,  City  Clerk,  Kamloops,  B.  C, 
for  the  Barrier  River  hydro-electric  power 
plant,  intake  dam  and  flume  system.  Plans 
and  specifications  may  be  inspected  at  the 
office  of  Du  Cane,  Dutcher  &  Co.,  Consult- 
ing Engineers,  Rogers  Bldg,,  Vancouver.  B, 
C,  or  at  the  office  of  the  city  clerk. 

®The  Board  of  Control  of  Winnipeg,  Man., 
has  selected  the  old  triangular  park  in  the 
rear  of  the  main  pumping  station  and  power 
sub-station  at  the  corner  of  Logan  and  Mc- 
Phillips  as  the  site  for  the  new  20,000,000-gal. 
reservoir  in  connection  with  the  extension  of 
the  city  well  system.  The  contract  for  the  ex- 
cavating work  was  let  to  E,  T.  Campbell,  Sup- 
erintendent of  asphalt  paving  construction  for 
the  city  of  Winnipeg,  at  $0,297  per  cu,  vd,,  or 
a  total  of  $39,750,     Bids  were  opened  Nov,  1, 

C.  E.  Kittinger.  a  water  locator,  employed 
by  the  town  of  Virden.  Man.,  to  investigate 
the  possibilities  for  securing  a  water  supply 
of  sufficient  proportions  for  the  use  of  the 
town,  has  located  an  underground  stream 
with  an  average  width  of  about  65  ft. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recenily. 
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California. 

The  Chamber  of  Commerce  of  Biggs,  Cahf. 
(population  403),  is  agitating  the  installation 
of  a  sewerage  system. 

The  City  Trustees  of  Elsinore,  Calif,  (pop- 
ulation 488),  have  passed  a  resolution  of  in- 
tention, calling  for  a  bond  election  to  vote 
an  issue  of  $20,000  for  sewers. 

The  City  Trustees  of  Dinuba.  Calif.,  have 
asked  the  citizens  to  vote  on  the  question  of 
issuing  bonds  in  the  sum  of  $42,000  for  the 
construction  of  a  sanitary  sewerage  system, 
including  the  building  of  the  outfall  lane,  and 
the  disposal  plant. 

The  city  of  Pasadena,  Calif.,  has  dropped 
all  proceedings  looking  toward  the  construc- 
tion of  a  new  sewer  system  on  South  Broad- 
way and  nearby  streets. 

Florida. 

On  Oct.  20  the  citizens  of  Bradentown, 
Fla.,  voted  the  issuance  of  bonds  to  the 
amount  of  $7.5.000  for  the  installation  of  a 
sewerage  system,  paving  of  streets  and  for 
municipally-owned   electric   and    water    plants. 

Idaho. 

Parrot  Bros,  of  Baker  City,  Ore.,  have  been 
awarded  the  contract  by  the  city  of  Idaho 
Falls,  Ida.,  for  the  laying  of  a  trunk  line 
sewer  at  about  $2-5,000.  Work  will  be  begun 
\n  the  spring. 

Illinois. 

®The  Nash-Dowdle  Co.,  95  La  Salle  St., 
Chicago,  111.,  has  been  awarded  the  contract 
by  the  village  of  Summit,  111.,  for  the  con- 
struction of  sewers.  J.  W.  Cook,  37  W.  Van 
Buren  St..  Chicago,  is  Engineer.  Contract 
awarded   Nov.  4. 

The  Board  of  Local  Improvements  of  East 
St.  Louis,  111.,  has  decided  upon  the  establish- 
ment of  a  sewer  district  for  the  southern  part 
of  the  city.  The  main  sewer  will  follow  along 
Market  St.  It  is  estimated  the  cost  of  con- 
structing the  sewer  and  improving  ^Market  St., 
from  2-ss  St.,  to  the  citv  limits  will  be  $103,- 
355. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  Edward  J.  Glackin,  Secretary  for  con- 
structing sewers  in  84th  St..  2,302  fin.  ft.,  4  ft. 
double  ring  brick.  $700;  L350  lin.  ft.,  35  ft. 
double  ring  brick,  $.575:  2,680  lin.  ft..  .30  ft. 
double  ring  brick,  $375;  total  $45,071.00  in- 
cluding construction  of  manholes  and  catch 
basins.  The  contract  has  been  awarded  to 
Thos  Burke,  4650  McLean  Ave.,  the  lowest 
bidder.  Bids  opened  Nov.  4. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
III,  Edward  J.  Glackin,  Secretary,  on  Nov. 
7,  for  furnishing  labor,  materials,  etc.,  neces- 
sary to  construct  sewers  in  the  following 
streets,  E.  106th  St.,  670  lin.  ft.  30  ft.  double 
ring  brick  $4  ;  600  lin.  ft.  2.5  double  ring  brick 
$4;  850  lin.  ft.  2  ft.  double  ring  brick  $3: 
Ave.  G,  340  lin.  ft.  12  in.,  $1  ;  1,.320  lin.  ft 
15  in.  $2.20:  640  lin.  ft.  12  in.  $1,  wing  sewers 
80  lin.  ft.  15  in.,  $1.20;  60  lin.  ft.  30  in.  cast  iron 
pipe  $7;  36  manholes.  31  catch  basins,  $12,300. 
C.  Roberts,  1227  Gilpin  PI.,  Harbor  .\ve..  1,700 
lin.  ft.  18  in.  double  strength  $2.25;  1.0.50  lin  ft. 
15  in.,  $1.80:  21  manholes.  3  catch  basins,  to- 
tal $5,017.  A.  Scully,  4,802  Our  St.,  W.  50th 
St.,  350  lin.  ft.  18  in.,  double  Strength,  $2.55; 
•500  lin.  ft.  15  in..  $2;  wing  sewers,  71  lin.  ft., 
12  in..  $1.20;  8  manholes  and  8  catch  basins, 
24  6  in.  house  drains.  25  ft.  long,  $2;  total 
$2,637 ;  N.  Mancini,  900  W.  Tavlor^St..  N.  56th 
Ave..  1,320  lin.  ft.,  2  ft.  single  ring  brick,  $2.78 : 
8  manholes  and   14  catch  basins,  total  $3,607. 

C.  Roberts,  1227  Gilpin  PL,  Sunnyside  Ave., 
275  lin.  ft.  12  in.  $1;  2  manholes,  total  $275. 

D.  Fosco,  744  W.  Tavlor  St.,  Elizabeth  Ave,, 
640  lin.  ft.,  18  in.  double  strength,  $2..32:  6 
manholes  and  4  catch  basins,  total  $1,485.  G. 


Pontorelli.  004  Forquer  St.,  Central  Ave.,  400 
lin.  ft.,  12  in.  $1.40;  4  manholes.  2  catch  basins, 
270  cu.  vds.  rock  e.xcavation,  $iOn.  total  (ex- 
clusive of  rock),  $1,406.  .\.  :Mancini,  902  W. 
Tavlor  St.,  allev  E  of  Grand  Blvd.,  230  lin. 
ft.,  9  in.,  $1.34:  8  6  in.  house  drains,  $-3,  total 
$309.  G.  Barrv.  4,761  Shields  Ave.,  allev  1st 
south  of  43d  St..  340  lin.  ft.,  9  in.,  $92;  7  6 
in.  house  drains,  8  ft.  long,  $2,  total  $327.  G. 
Barry.  The  contracts  have  not  been  awarded. 

Indiana. 

^Bids  will  be  received  until  Nov.  20  by  S. 
D.  Fox.  City  Clerk,  Winchester,  Ind.,  for  the 
construction  of  sewers  in  Short  and  other 
streets. 

®The  Board  of  Public  Works  of  Kokomo, 
Ind.,  has  awarded  the  contract  for  the  con- 
struction of  the  Pete's  Run  sewer  to  the 
Michaels  &  Minnich  Construction  Co.,  of 
Marion,  Ind.  The  work  is  to  be  completed 
by  Nov.  1.  101.3. 

®The  National  Drain  Tile  Co.  of  Terre 
Haute.  Ind.,  has  been  awarded  the  contract 
for  the  construction  of  approximately  18 
miles  of  sewer  in  the  Gar  Creek  Drainage 
District.   Kankakee,  at  about  $60,000. 

City  Engineer  Fred  R.  Charles  and  Presi- 
dent Kennepohl  of  the  Board  of  Public 
Works,  Richmond,  Ind.,  have  investigated  the 
condition  of  the  sewerage  system  in  the  south 
side  of  E  St..  and  reported  to  the  Board  that 
it  will  cost  approximately  $2,500  to  inake  the 
sewer  west  of  the  C.  &  O.  right  of  way  from 
H  to  J  St. 

County  Surveyor  Robert  B.  Gibbons.  Terre 
Haute,  Ind.,  has  completed  plans  and  spec- 
ifications for  the  construction  of  an  extensive 
drainage  system  which  the  County  Commis- 
sioners propose  to  establish  in  Gardentown, 
two  miles  south  of  the  city  on  the  Prairieton 
road.  The  drainage  will  be  through  an  18-in. 
pipe  sewer. 

Iowa. 

•J«Bids  will  he  received  until  Nov.  29  by 
City  of  Lyons,  la.,  for  the  construction  of 
about  2Vz  miles  of  8  to  24-in.  vitrified  sewer 
pipe. 

®Thos.  Carey  &  Sons,  Ninth  .\ve..  Clinton, 
la.,  have  been  awarded  the  contract  by  that 
city,  C.  J._  Reusche,  Clerk,  for  the  construc- 
tion of  vitrified  sewer  pipe  connections  in 
Second  St.,  from  Eighth  Ave.,  to  Reznor  St.. 
involving  732  ft.  of  6-in.  pipe  and  57  ft.  of  12- 
in.  pipe  and  110  cu.  vds.  of  rock  excavation,  at 
$1,320.    Bids  were  opened  Oct.  20. 

The  City  Cotmcil  of  Ottumwa,  la.,  has  re- 
jected all  bids  received  recently  for  the  con- 
struction of  the  Chester  .\ve!  and  Willard 
St.   sanitary  sewer. 

Kansas. 

®C.  C.  Michal  of  Independence,  Kans.,  has 
been  awarded  the  contract  by  that  citv  for  the 
construction  of  lateral  sewer  extensions  at 
$0i)0.  The  work  includes  1.040  ft.  of  8-in. 
sewer  tile  and  one  flush  tank.  Bids  were 
opened  Oct.  31. 

®The  City  Council  of  .Atchison,  Kans..  has 
let  the  contract  for  the  construction  of  the 
White  Clay  Creek  intercepting  sewer,  into 
which  all  other  sewers  will  empty,  to  the 
O'Neil  Construction  Co.,  of  Leavenworth, 
Kans..  at  $32,008.  Other  bidders  were:  Mc- 
Guire  &  Stanton,  Leavenworth,  $-33,697  •  W  F 
Plummer,  SpringSeld,  Mo..  $36,685.  and  'the 
Land  Construction  Co..  St.  Joseph,  $44,848. 
The  work  will  be  started  at  once  and  must 
be  completed   within   eight  months. 

Kentucky. 

Plans  have  about  been  completed  by  Citv 
Sewer  Engmeer  Ray  W.  Burks  of  Louisville 
Ky.,  for  the  construction  of  approximately  5,- 
200  ft.  of  48-m.  and  60-in.  concrete  "^ewe'r  at 
approximately  $85,000.  Bids  for  this  work 
will  be  asked  about  Dec.  1. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Maryland. 

•J»Bids  will  be  received  until  11  a.  m.,  Nov. 
20,  by  Board  of  Awards,  at  the  office  of  the 
City  Register,  Baltimore,  Md.,  for  laying  house 
connections  across  footways  in  Districts  36.^ 
and  40C,  as  shown  on  plans  on  file  in  the  office 
of  Mr.  Calvin  W.  Hendrick,  Chief  Engineer  of 
the  Sewerage  Commission.  Specifications  and 
plans  can  be  obtained  upon  application  at  the 
office  of  the  Sewerage  Commission,  room  904 
.\merican  Bkig.,  Baltimore,  Md.  .\  charge  of 
$5  will  be  made  for  each  set  of  specifications 
and  blueprints,  which  charge  will  be  refunded 
upon  the  return,  on  or  before  November  20th, 
1012,  of  the  unused  specifications  and  plans  in 
good  condition,  or  upon  the  return  of  the  gen- 
eral specifications  and  plans  in  case  a  bid  is 
submitted.  .-V  certified  check  of  the  bidder  in 
the  sum  of  $1..500  on  a  clearing  house  bank, 
made  payable  to  the  order  of  the  Mayor  and 
City  Council  of  Baltimore,  will  be  required  to 
be  deposited  with  each  bid.  .'\pproximate  quan- 
tities :  0,400  lin.  ft.  5-in.  extra  heavy  cast  iron 
soil  pipe:  7,050  lin.  ft.  5-in.  T.  C.  pipe;  9,290 
lin.  ft.  6-in.  T.  C.  pipe;  1,881  houses  to  be 
connected  H.  W.  Rogers  is  Secretary  of  the 
Board. 

The  citizens  of  Baltimore,  Md..  at  the  re- 
cent election  voted  against  the  sewer  rental 
loan  proposition.  Calvin  W.  Hendricks  is 
Chief  Engineer  of  the  Sewerage  Commission. 

Michigan. 

©Joseph  Rusche  has  been  awarded  the  con- 
tract by  the  City  Council  of  Grand  Rapids, 
Mich.,  for  the  construction  of  the  extension 
to  the  Wealthy  St.  sewer,  at  $27,024. 

The  $50,000  bond  issue  voted  Sept.  7  by 
the  citizens  of  Mt.  Clemens,  Mich.,  for  the 
extension  of  the  present  sewerage  system  has 
been  declared  void.  It  is  probable'  the  City 
Coimcil  will  call  another  special  election  to 
vote  the  bonds. 

Montana. 

®Thc  City  Council  of  Libby.  Mont.,  has  let 
the  contract  for  the  installation  of  a  sewer- 
age system  to  P.  S.  Rose  of  that  citv  and 
J.  F.  Reynaud  of  Sandpoint,  Ida.,  at  $14,520. 
Other  bidders  were  Thomas  Odegaard.  $14.- 
987;  P.  L.  Langan,  $14.4-18,  and  C.  H  Kelly. 
$14,280. 

Nebraska. 

^•Bids  will  be  received  until  1  p.  m.,  Nov. 
14.  by  Roscoe  C.  Ozman.  City  Clerk.  Lincoln. 
Nebr.._  for  the  construction  of  a  portion  of 
the  25th  St  storm  sewer  between  A  and 
C  Sts. 

®The  City  Council  of  West  Point,  Nebr., 
has  let  the  contract  for  the  building  of  the 
new  sewer  and  connections  to  the  Elkhorn 
Construction  Co.  of  Fremont,  Nebr.,  at  $13.- 
755.  The  work  is  to  be  completed  within  90 
working  days. 

New  Jersey. 

Mobus  Bros..  Plainfield,  N.  J..  Partridge  & 
Burke,  Lodi.  N.  J.,  and  Cumposlev  &  Stento, 
10  Fayette  St.,  Binghamton.  N.  Y.,  were  the 
three  lowest  bidders  on  Nov.  4,  for  the  con- 
struction of  about  five  miles  of  sanitary  sew- 
ers. 8-in.  to  24-in.  with  appurtenances,  for 
which  bids  were  asked  bv  the  Common  Coun- 
cil of  Plainfield,  N.  J.  This  work  was  award- 
ed to  one  of  these  contractors  on  Nov.  11.  J. 
T.  MacMurray  is  Citv  Clerk. 

Henry  Byrnes,  at  $60,000,  submitted  the 
only  bid  to  the  Board  of  Streets  and  Water 
of  Jersey  City,  N.  J.,  for  the  removal  of 
ashes  and  garbage  for  the  next  fiscal  year. 

New  York. 

®Caupi  &  Nolan  of  Yonkers,  N.  Y.,  have 
been  awarded  the  contract  bv  the  citv  of  Os- 
sinmg,  N.  Y.,  John  M.  Terwilliger.  Clerk,  for 
the  construction  of  Jvcction  "I"  of  the  sewer 
systern  at  about  $70,000.  Bids  were  opened 
Nov.  7.     Byrne  &  Darling  are  Engineers. 

let  recently. 
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City  Engineer  Henry  C.  Allen  of  Syracuse, 
N.  Y.,  in  a  communication  to  the  Common 
Council  favors  the  construction  of  sewers 
for  storm  water  in  the  First  and  Second 
wards,  costing  $90,000. 

The  citizens  of  Sag  Harbor,  L.  I.,  are  work- 
ing for  the  establishment  of  a  sewerage  sys- 
tem in  that  village.  Cornelius  R.  Sleight  is 
Village   Clerk. 

The  taxpayers  of  Oswego,  N.  Y.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $200,000  for  the  installation  of 
a  new   sewer  system. 

Comptroller  Osborne  of  Rochester,  N.  Y., 
has  sold  notes  aggregating  $434,500  to  Bond 
&  Goodwin  of  New  York  City,  as  follows: 
Refuse  disposal,  $100,000 ;  sewage  disposal, 
$100,000:   park   improvement,   $234,500. 

The  Municipal  Board  of  Newark,  N.  Y., 
has  decided  not  to  let  the  contract  for  the 
completion  of  the  sewer  system  for  which 
liids  were  recently  received,  the  lowest  being 
over   $(39,000.      .\.    N.    Christy    is    Mayor. 

North  Carolina. 

®The  city  of  Charlotte,  N.  C.  has  aw-arded 
the  contract  for  sewer  work  in  connection 
with  the  proposed  paving  to  Stancill  &  Bro. 
of  that  city,  at  $57,995. 

North  Dakota. 

®Tlie  City  Council  of  Towner,  N.  Dak, 
has  let  the  contract  for  the  construction  of 
the  extensions  of  the  sewer  and  water  mains 
to  the  Grand  Forks  Concrete  Co.,  at  $9,072. 
Other  bidders  were :  James  Kennedv,  Fargo, 
$12,.348;  George  W.  Kemper,  Minot,  $9,185, 
and  L.  W.   Schruth,  Fargo,  $12,012. 

Ohio. 

®The  Board  of  Control  of  Springfield,  O., 
has  awarded  the  contracts  for  the  construc- 
tion of  the  sewers  in  Warder  St.,  from  Green- 
-mouut  to  Belmont  .^.ves.,  for  $3,767,  and  in 
Pleasant  St.,  from  Western  Ave.  to  the  first 
allev  west  of  Amelia  St.,  for  $2,424,  to  Fidler 
&   Brock   of   that   city. 

®Turner  &-  Olson  have  been  awarded  the 
■contract  by  the  City  Council  of  Girard,  O., 
for  laying  a  storm  sewer  3%  ft.  in  size  across 
the  Jones   &   Stotler  properties. 

The  Ohio  State  Board  of  Health  has  asked 
the  City  Council  of  Toledo,  O.,  to  pass  an 
ordinance  providing  for  a  joint  storm  sewer 
to  be  built  by  the  Lake  Shore  railway  at 
Toledo  Heights. 

The  State  Board  of  Charities,  Columbus, 
O.,  is  considering  plans  for  a  sewage  dis- 
posal plant  at  Marysville,  O.,  for  the  use  both 
■of  the  city  and  the  new  reformatory  for 
women. 

A  resolution  has  been  presented  to  the  City 
Council  of  Toledo,  0.,  providing  that  City 
Engineer  Geo.  W.  Tonson  prepare  plans  and 
estimates  for  an  intercepting  sewer  along 
Ten  Mile  Creek.  John  M.  Babcock  is  Citv 
'Clerk. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Cleveland,  O.,  authorizing 
the  purchase  of  125  acres  of  land  in  the  upper 
river  valley  as  a  site  for  the  main  sewage 
disposal  plant.  Citv  Auditor  Coughlin  will 
sell  $200,000  worth  of  bonds  Dec.  20  to  cover 
the  cost  of  this  property.  R.  W.  Pratt  is 
'City   Sanitary   Engineer. 

Oregon. 

©The  City  Council  of  Portland,  Ore.,  has 
let    the    contract    for   the    Summit     Ave.    and 


Lovejov  district  sewer  to  Edward   Sandcbcrg, 
at  $4,458. 

The  citizens  of  Portland,  Ore.,  on  Nov.  2 
voted  against  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  construction  of 
an  incinerating  plant. 

Pennsylvania. 

®James  Fagan,  Painter  St.,  Greensburg,. 
Pa.,  has  been  awarded  the  contract  for  the 
digging  of  a  ditch  just  north  of  the  arch 
leading  out  of  the  Hannastown  state  road,  in 
which  will  be  laid  by  the  borough  authorities 
a  line  of  sewer  pipe  from  the  eastern  part 
of  the  Second  Ward  to  Jack's  run.  The 
ditch   will   be   18   ft.    deep. 

Tlie  citizens  of  South  Bethlehem,  Pa.,  on 
Nov.  5  voted  the  issuance  of  bonds  to  the 
amount  of  $130,000  for  the  construction  of  a 
sewage  disposal  plant. 

The  citizens  of  Philadelphia,  Pa.,  on  Nov. 
5  voted  the  issuance  of  bonds  to  the  amount 
of  $7,000,000  for  permanent  improvements. 
Of  the  total  amount  $400,000  is  lor  the  con- 
struction of  sewers,  and  $400,000  for  the 
construction   of   branch   sewers. 

South  Dakota. 

The  city  of  Redfield,  S.  Dak.,  has  just  sold 
bonds  in  the  sum  of  $9,000  for  the  installa- 
tion of  a  sewerage  system.  It  is  planned  to 
construct  the  system  at   once. 

The  citizens  of  Garretson  S.  Dak.  ("popula- 
tion (i(j8),  are  agitating  the  installation  of  a 
sewer  system. 

Tennessee. 

The  city  of  Chattanooga,  Tenn.,  has  prepa- 
rations under  way  for  the  installation  of  a 
15-in.  storm  and  sanitary  sewer  on  A  St.  The 
sewer  will  extend  from  Eighth  St.  to  Ninth 
St.,  connecting  with  the  main  sewer  at  the 
intersection   of   A   and    Ninth   Sts. 

Texas. 

®The  San  Antonio  Sew  .■  Pipe  Co.  has  been 
awarded  the  contract  by  the  City  Commis- 
sioners of  Dallas  Tex.,  to  furnish  one  carload 
of  (3-in.  sewer  pipe  and  specials  at  the  fol- 
lowing prices:  6-in.  pipe,  $0.9%  per  lin.  ft.; 
6x0  Y's,  $0.38  each;  6-in.  stoppers,  $0.03  each. 

®The  City  Council  of  Yoakum,  Tex.,  has 
let  the  contract  for  the  ditching  for  the  new 
sewer  system  to  the  Fountain-Shaw  Engineer- 
ing Co.  of  Dallas,  Tex.  Work  will  be  started 
at   once. 

Plans  have  been  prepared  by  Citv  Engineer 
L.  C.  Hinckley  of  Wichita  Falls,  Tex.,  for 
the  making  of  extensions  to  the  sewerage 
system  at  an  estimated  cost  of  $10,000.  J.  M. 
Bell  is  Mayor.     W.  A.  McCarty  is  City  Clerk. 

Utah. 

•|«Bids  will  be  received  until  Nov.  12  by 
H.  J.  Craven,  City  Engineer,  Ogden,  Utah,  it 
is  reported,  for  the  construction  of  sewers 
in   District   No.   114. 

The  City  Commissioners  of  .Salt  Lake  City, 
Utah,  have  decided  to  install  an  additional 
unit  at  the  intercepting  sewer  pumping  sta- 
tion. City  Engineer  D.  H.  Blosom  has  es- 
timated the  cost  at  $9,537. 

Virginia. 

®The  Newport  News  Construction  Co., 
Newport  News,  Va.,  has  been  awarded  the 
contract  for  the  construction  of  a  sewerage 
system  and  a  waterworks  system  in  Bridge- 
water,    Rockingham    County,    Va.,    at    $22,704. 


Washington. 

A  resolution  has  been  introduced  in  the 
City  Council  of  Seattle,  Wash.,  authorizing 
the  Board  of  Public  Works  to  advertise  for 
bids  for  50  wagons,  one  scow,  the  construc- 
tion of  three  or  more  bunkers  and  other 
equipment  necessary  for  the  municipal  collec- 
tion of  garbage  when  the  present  contract 
system  expires   Feb.   1,   1913. 

West  Virginia. 

®Springer  &  Stringer  of  Wheeling,  W.  Va., 
were  recently  awarded  the  contract  by  the 
town  of  Warwood,  W.  Va.,  Cliarles  B.  Miller, 
Recorder,  for  the  installation  of  a  sewerage 
system  in  North  Warwood.  Bonds  to  the 
amount  of  $12,000  for  the  work  were  voted 
Aug.  26. 

Wisconsin. 

^•Bids  will  be  received  until  7  :.30  p.  m., 
Nov.  19,  by  Committee  on  Sewers,  Hartford, 
Wis.,  at  the  office  of  A.  J.  Hemmy,  City  Clerk, 
for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  sewers,  man- 
holes, etc.,  in  the  city.  Separate  bids  will  be 
received  for  furnishing  all  the  vitrified  pipe 
and  connections  for  the  said  sewer  f.  o.  b. 
cars  at  Hartford,  Wis.  .A.lso  separate  bids 
for  trenching,  laying  pipe,  making  all  con- 
nections, and  construction  of  lampholes,  and 
for  furnishing  all  sewer  pipe,  wyes  wherever 
required  and  all  lamphole  pipes,  and  covers 
complete  and  refilling  trenches.  Also  sep- 
arate bids  for  rock  excavation  per  cubic  yard 
figured  in  trenches  27  ins.  wide.  Also  "sep- 
arate bids  for  brick  manholes  built  on  same 
plan  and  of  same  material  throughout  as  the 
manholes  already  built  in  this  city,  including 
cover,  steps  and  inverts.  Work  to  be  com- 
pleted by  Nov.  1,  1913.  failing  in  which  the 
contractor  shall  pay  the  city  of  Hartford, 
Wis.,  as  liquidated  damages  the  sum  of  $.3.50 
per  day  for  every  day's  delay  in  completing 
the  entire  work  herein  outlined.  ,A  certified 
check  or  cash  money  must  be  deposited  with 
each  bid  in  an  amount  equal  to  5  per  cent  of 
the  bid. 

The  Council  Committee  on  Sewerage  of 
Milwaukee.  Wis.,  has  recommended  for  pass- 
age a  resolution  authorizing  its  chairman. 
Anthony  Sczcerbinski,  to  accompanv  Mayor 
Bading  and  Commissioner  of  Public  Works 
Simmons  on  a  trip  to  Atlanta,  Ga..  and  Chi- 
cago. 111.,  to  investigate  sewage  disposal  svs- 
tems. 

®James  Corse  &  Co.  of  Racine,  Wis.,  have 
been  awarded  the  contract  by  the  Board  of 
Public  Works  of  that  city  for  the  erection 
of  the  garbage  incinerator  plant  at  $21,000. 
Lewis  &  Kitchen  of  Chica.go,  III.,  and  Kansas 
City,  Mo.,  bid  $23,100  on  the  work. 

Canada. 

®The  City  Council  of  New  Westminster.  B. 
C  has  awarded  the  following  contracts  on 
the  various  divisions  of  the  Sapperton  sewer 
system,  for  which  bids  were  opened  Nov.  1 : 
Section  .A.— Northwest  Municipal  Construction 
Co.,  $41,253;  Section  "B"— Powers  Contract- 
ing Co.,  New  Westminster,  $30,270;  Outfall — 
T.^R.  Nickson  &  Co.,  Vancouver,  B.  C.  $44.- 
237;  Lock  joint  reinforced  concrete  pipe — Pa- 
cific Lock  Joint  Pipe  Co..  $44,557;  Valves,  etc. 
— Forsyth  &  Co.,  Vancouver,  R.  C.  for  Glen- 
field,  Kennedy  and  Scotland.  $1,445.  'The 
combined  sewer  will  be  of  vitrified  pipe  rang- 
ing from  18  to  54  ins.,  including  4<8-in.  outfall 
and  syphon  in  reinforced  concrete  pipe. 


California. 

•|«Bids  will  be  received  until  3  p.  m.,  Jan.  6, 
by  Oscar  Wenderoth,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring,  vacuum-cleaning  system,  and 
"lift,  of  the  United   States   Subtreasury   Build- 


ing at  San  Francisco,  Cal.  The  building  is 
to  be  two  stories  and  basement,  of  approxi- 
mately 10,000  sq.  ft.  ground  area,  faced  with 
granite,  and  of  fireproof  construction 
throughout.  Draw'ngs  and  specifications 
may  be  obtained  from  J.  Milton  Dyer,  .Archi- 
tect, 825  Cuyahoga  Building,  Cleveland,  Ohio, 
from  J.  W.  Roberts,  Supervising  Superinten- 
dent   of    Construction,    4(13    Post    Office    and 


Courthouse  Building,  San  Francisco,  Cal.,  or 
at  the  discretion  of  the  Supervising  .Architect. 

®The  State  Board  of  Harbor  Commissioners 
has  awarded  the  contract  for  paving  piers 
30  and  32.  San  Francisco,  with  wooden  blocks, 
to  the  St.  Paul  &  Tacoma  Lumber  Co.,  at 
$12,945. 

Plans  have  been  completed  for  the  Stockton 
St.  tunnel  at  San  Francisco,  and  it  is  possible 
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the  Board  of  Public  Works,  F.  J.  Churchill, 
Secretary,  City  Hall,  will  ask  bids  this  month 
for  its  construction.  This  tunnel  will  connect 
the  outlying  districts  with  the  heart  of  the 
city.  It  will  cost  about  $630,000.  M.  M. 
O'Shaughnessy  is  City  Engineer. 

The  State  Board  of  Harbor  Commissioners, 
San  Francisco,  has  approved  plans  and  spec- 
ifications on  a  section  of  concrete  sea  wall 
extending  from  Mission  to  Folsom  Sts.,  a 
distance  of  990  ft. ;  also  for  a  section  extend- 
ing from  Folsom  to  Harrison  Sts.,  a  distance 
of  770  ft.,  at  San  Francisco.  The  Board  di- 
rected Secretary  Merle  to  advertise  for  bids 
for  the  construction.  It  is  estimated  that 
work  will  cost  about  $260  per  lin.  ft.  Jerome 
Newman,  San  Francisco,  is  Chief  Engineer 
of  the  Harbor  Board. 

The  Sacramento  Harbor  Improvement  Co 
of  Sacramento  has  filed  amended  articles  of 
incorporation  increasing  its  capital  stock  to 
$500,000.  This  company  proposes  to  dig  a 
deep  water  canal  from  the  Sacramento  River 
eastward  from  a  point  some  distance  above 
the  power  plant  of  the  Pacific  Gas  &  Electric 
Co.  When  completed  the  canal  will  be  about 
a  mile  long,  but  it  is  not  intended  to  dig  more 
than  one-half  of  it  at  present. 

District  of  Columbia. 

•J-Bids  will  be  received  until  10:30  a.  m., 
Dec.  2,  bv  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing,  under 
Canal  Circular  745,  switches,  switch  stands, 
galvanized  steel  or  iron,  sheet  copper,  sheet 
brass,  yellow  metal,  bronze  cars,  babbit  metal, 
lock  washers,  chain,  cold  chisels,  track 
wrenches,  wrench  parts,  shovels,  tacks,  pliers, 
saws,  scvthes,  snaths,  machetes,  ratchet 
braces,  hand  oilers,  fog-signal  bells,  galva- 
nized buckets,  roofing  and  paint  brushes,  life 
preservers,  metallic  tapes,  boxwood  rules 
emery  cloth,  chamois  skins,  fire  brick,  vitrified 
sewer  pipe,  rubber  tires,  rubber  belting,  raw- 
hide belt  lacing,  magnesia  pipe  covering,  mag- 
nesia boiler  lagging,  asbestos  cement,  oakum, 
excelsior,  rock  salt,  green  enamel  paint  and 
turpentine. 

4-Bids    will    be    received    until    10:30,    Nov. 
26,  bv  Maj.  F.   C.  Boggs,  General  Purchasing 
Officer,    Isthmian    Canal    Commission,    Wash- 
ington,  D.    C..    for    furnishing   under   circular 
744,   tool    steel,    machine   bolts,    rivets,    horse- 
shoe nails,  screws,  cold  chisels,  wrought  iron 
or   steel    pipe,   soil    pipe,   stovepipe,    lead    pipe 
valves,      cocks,      engine      lubricators,      rakes, 
sprinkling    cans,    clothes    hampers,    coal    bas- 
kets,   doormats,    spiral    packing,    paper    clips, 
twine,  bond   paper   and    crossties. 
Georgia. 
4«Bids  will  be  received  until  noon   (eastern 
time),  Nov.  21.  by  Col.  Dan  C.  Kingman,  U. 
S.   Engineer,   Savannah.   Ga.,   for  dredging  in 
harbor  at  Savannah,  Ga.,  from  Seaboard  Air 
Line  Ry.  bridge  to  the  foot  of  Kings  Island. 
•i«Bids  will  be  received  until  11  a.  m.,  Dec. 
2,  by  Commissioners  of  Roads  and  Revenues, 
Fulton    County,    Atlanta.    Ga.,    for    furnishing 
all  material  and  labor  required  for  the  plumb- 
ing,   consisting    of    piping,    fittings    and  _  fix- 
tures ;    heating,    consisting   of    piping,_   fittings, 
fixtures   and   ventilating  system;   wiring,   con- 
sisting  of   conduit,   wiring   and   equipment   in 
the  building,  covering  an  area  of  approximate- 
ly   130x220    ft.,    consisting     of    sub-basement, 
basement    and    nine    stories.      All    bids    to    be 
endorsed  with  the  name  of  the  trade  on,  and 
"For  Fulton   County  Courthouse."     Copies  of 
drawings   and    specifications   may   be  obtained 
from  the  Architects,  A.  Ten  Evck  Brown  and 
Morgan  &  Dillon,  at  607-10  Forsyth  Bldg.,  At- 
lanta, Ga.,  upon  a  deposit  of  a  certified  check 
for  $20   for   each   set.     Said   check  to   be  re- 
turned to  the  maker  upon  the  return  of  draw- 
ings and  specifications  in  good  condition.  All 
bids  to  be  submitted  on   proposal  blanks  fur- 
nished   by   the    architects,    accompanied    by    a 
certified  check   for  2  per  cent  in  the  amount 
of   same,   payable  to   the   commissioners   as   a 
guarantee  that  the  successful  bidder   will  ex- 
ecute   a    contract,    and   bond    for    double    the 
amount   of    said   contract,   failing   which    said 


check    shall    become    forfeited    as    1>Q"  da^d 
damages.     Clifford  L.   Anderson  is  Chan  man 
Commissioners  of  Roads  and  Revenues,  Ful- 
ton County,  Georgia.     H.  M.  Wood,  Clerk. 
Illinois. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 
18  bv  President  and  Board  of  Trustees,  Vil- 
lage'of  Summit,  111.,  for  the  construction 
complete,  installed  with  electric  current  turned 
on  and  in  successful  operation,  a  complete 
electric  street  lighting  plant  with  poles  wires 
and  235  street  lights  and  one  oil  transformer 
for  the  transformation  of  electric  current 
Plans  and  specifications  may  be  obtained  ot 
J.  Johnstone,  Village  Clerk  or  of  J.  W .  Cook, 
Cook  Engineering  &  Construction  Co.,  32  N. 
Clark   St.,   Chicago,  111.  „   r^    ,    n       UM 

®The  Great  Lakes  Dredge  &  Dock  Co.,  104 
S  Alichigan  Ave.,  Chicago,  has  been  awarded 
the  contract  by  the  South  Park  Commission, 
Chicago,  for  the  construction  of  a  2,000-tt. 
breakwater. 

Kansas. 

^Bids  will  be  received  until  11  a.  m..  Nov. 
20,  by  Maj.  J.  T.  Davidson,  Quartermaster, 
Fort  Riley,  Kans.,  for  the  construction  of  14 
picket   lines   at   that    post. 

^.Bids  will  be  received  until  11  a.  m.,  Nov. 
■^0  by  Maj.  J.  T.  Davidson,  Quartermaster, 
Fort  Rilev,  Kans.,  for  installing  steam  heat- 
ing plant 'and  for  the  necessary  construction 
work  incident  thereto  in  building  No.   123. 

Louisiana. 


^.Bids  will  be  received  until  11  a.  m..  Nov. 
25,  by  Maj.  Edward  H.  Schuiz,  U.  S.  En- 
gineer, New  Orleans,  La.,  for  furnishing  plant, 
labor  and  materials  and  constructing  build- 
ings at  Burrwood  Southwest  Pass,  Mississippi 
River.  La, 

4>Bids  will  be  received  until  noon,  Dec.  6. 
for  the  erection  of  a  brick  church  and  pres- 
byterv  for  the  Church  of  the  Immaculate  Con- 
ception at  Lake  Charles,  La.,  according  to 
plans,  specifications  and  conditions  for  esti- 
mating, which  can  be  seen  at  Rev.  H.  Cramer's 
residence.  Lake  Charles,  La.,  and  can  be  had 
at  the  office  of  Favrot  &  Livaudais,  Ltd.,  archi- 
tects. No.  8.39  Gravier  St..   New  Orleans. 

•{•Bids  will  be  received  until  noon,  Nov.  30, 
bv  C.  J.  Thompson.  Parish  Superintendent  of 
Education,  Opelousas,  La.,  for  the  erection 
and  completion  of  a  school  building  as  per 
plans  and  specifications  by  Stevens  &  Nelson 
Co.,  Architects,  second  floor,  Liverpool  and 
London  and  Globe  Annex.  New  Orleans,  La., 
from  whom  glans  and  specifications  may  be 
obtained.  Proposals  must  be  accompanied  by 
certified  check  for  $1,000,  and  the  proceeds  of 
said  check  will  become  the  property  of  the 
Parish  School  Board  if  the  bidder  to  whom 
the  contract  is  awarded  fails  to  execute  the 
contract   and   bond   required. 

Arthur  Laver,  at  $118,000,  was  low  bidder 
Nov.  4  for  construction  of  the  14th  Ward 
public  school  building  for  the  city  of  New 
Orleans,  La. 

Maine. 

•{•Bids  will  be  received  until  10  a.  m,,  Nov. 
23,  by  Lieut.  O.  H.  Longino,  Quartermaster, 
Fort  McKinley,  Me,,  for  furnishing  and  in- 
stalling a  steam  heating  plant  in  the  com- 
missary office  and  store  house  and  quarter- 
master building  56   at  the   fort, 

Massachusetts. 

®Tyson,  Weare  &  Marshall,  Boston,  Mass., 
have  been  awarded  the  contract  at  about  $675,- 
000  for  the  construction  of  the  two  main 
buildings  for  the  new  fish  pier  at  South  Bos- 
ton, which  is  to  take  the  place  of  T  wharf. 
The  two  structures  will  each  be  7.50  ft,  long, 
.50  ft.  wide  and  40  ft,  high,  and  will  be  built 
parallel  to  each  other,  midway  of  the  120-ft. 
pier.  The  materials  to  be  used  are  brick, 
terra  cotta  and  concrete. 

Bids  as  follows  were  received  Nov,  4  by  the  Di- 
rectors of  the  Port  of  Boston,  Boston,  Mass.,  for 
about  300,000  cu.  yds.  of  dredging  for  the  ap- 
proaches and  sides  of  the  dock  at  the  Com- 
monwealth  Pier:     G,  H.   Breymann   S:   Bros.. 


Toledo,  0.,  and  East  Boston,  Mass.,  29  cts. 
per  cu.  yd.,  work  to  be  completed  by  April  1, 
and  31  cts.  per  cu,  yd.,  work  to  be  completed 
by  Jan.  1;  Eastern  Dredging  Co.,  Boston, 
Mass.,  29.3  cts.  per  cu.  yd.,  work  to  be  com- 
pleted by  April  1. 

New  York. 

^Bids  will  be  received  until  3  p.  ra.,  Nov. 
20,  bv  the  State  Hospital  Commission,  Albany, 
N.'  Y.,  for  construction  of  horse  barn  and 
dairy  barn  not  including  heating,  plumbing  or 
electric  work  at  the  Mohansic  State  Hospital, 
Yorktown,  N.  Y.  Drawings  and  specific- 
ations may  be  consulted  and  blank  forms  of 
proposals  obtained  at  the  Mohansic  State 
Hospital,  Yorktown,  N.  Y.,  at  the  office  of 
the  State  Hospital  Commission,  1  Madison 
Ave.,  New  York  City,  and  at  the  office  of 
the  State  .Architect.  Complete  sets  of  plans 
and  specifications  will  be  furnished  pros- 
pective bidders  upon  reasonable  notice  to  and 
in  the  discretion  of  the  State  .Architect,  Hon. 
Herman  W.  Hoefer,  Capitol,  Albany,  N.  Y. 
T.  E.  McGarr,  Secretary,  State  Hospital  Com- 
mission. 

^•Rids  will  be  received  until  3  p.  m.,  Dec.  2, 
by  Oscar  Wenderoth,  Supervising  .-Xrchitect, 
Treasurv  Department,  Washington,  D.  C„  for 
the  mechanical  system  of  mail  handling  ap- 
paratus in  the  United  States  Post  Office.  New 
York  City,  N.  Y..  in  accordance  w;ith  specifi- 
cations and  drawing,  copies  of  which  may  be 
obtained  at  the  discretion  of  the  Supervising 
Architect. 

^Bids  will  be  received  until  noon,  Nov.  21, 
by  Commissioner,  Calvin  Tomkins,  of  Docks, 
Department  of  Docks  and  Ferries,  Pier  "A." 
foot  of  battery  place,  Borough  of  Manhattan, 
New  York  City,  for  furnishing  and  deliv- 
ering general  supplies.  The  time  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  each  class  of  the  contract  is  on  or 
before  the  expiration  of  90  calendar  days. 
The  amount  of  security  required  in  each  class 
is  as  follows:  Class  1,  sheet  metal  other 
than  brass,  $250;  Class  2,  iron  dredge  chain 
and  spike  chain,  $250;  Class  3,  dock  screw 
bolts  and  washers,  $.500;  Class  4,  dock  spikes, 
$300;  Class  5,  wire  nails,  $400;  Class  6,  dur- 
able wire  rope,  $400;  Class  7,  cast  iron,  $450; 
Class  8,  miscellaneous,  $-500;  Class  9,  hard- 
ware, $1,500;  Class  10,  cast  iron  and  mallea- 
ble iron  steam  fittings  and  wrought  iron,  cast 
iron  and  lead  pipe,  $700;  Class  11,  valves, 
brass  steam  fittings  and  pumps,  $350;  Class 
12,  machine  bolts,  etc.,  $450;  Class  13,  metals 
pther  than  iron  or  steel,  $2.50;  Class  14, 
wrought  bar  iron.  $100:  Class  1-5,  tool  steel, 
cold  rolled,  shafting  and  wire,  $250;  Class  16, 
canvas,  $150;  Class  17.  lard  oil,  $150;  Class 
18,  linseed  oil,  $300;  Class  19,  white  and  red 
lead,  ^00;   Class  20,  paints,  etc.,  $400;   Class 

21.  electrical  supplies,  $1.50. 
•{•Rids  will  be  received  until  11  a.  m.,  Nov. 

22.  bv  Francis  G.  Ward.  Commissioner  of 
Public  Works,  Buffalo,  N.  Y.,  for  'the  con- 
struction and  material  necessary  for  a  16- 
room  fireproof  school  building  in  District  No. 
28.  A  separate  and  distinct  proposal  must  be 
made  for  each  of  the  following  divisions  of 
the  work:  (a)  Masonry,  concreting,  cut 
stone,  plastering,  etc.  (b)  Structural  iron  and 
steel  work,  stairways,  etc.  (c)  Fireproofing, 
floors,  partitions,  roofs,  etc.  (d)  Carpentry, 
mill  work,  painting,  glazing,  hardware,  etc. 
(e)  Roofing,  sheet  metal  w-ork,  steel  ceilings, 
etc.  (f)  Electrical  work,  telephone  system, 
lighting  fixtures,  etc.  (g)  Heating,  ventilat- 
ing, radiation,  etc.  (h)  Plumbing,  drainage, 
gas  fitting,  etc.  No  proposal  will  be  con- 
sidered unless  it  be  accompanied  by  a  cer- 
tified check,  payable  to  the  order  of  the  Com- 
missioner of  Public  Works,  such  check  to  be 
10  per  cent  of  the  amount  named  in  the  pro- 
posal, or  by  a  bond  conforming  to  law. 
Cash  bond  to  be  50  per  cent  of  the  amount 
named   in  the  proposal. 

^Bids  will  be  received  until  10  a,  m..  Nov. 
30,  by  Capt.  J.  C.  McArthur.  Quartermaster, 
Fort  Slocum,  N.  Y,.  for  repairs  and  improve- 
ments in  the  post  hospital  building  at  Fort 
Slocum, 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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©Bureau  Yards  aud  Docks  has  awarded 
contract  for  dredging  at  New  York  Navy 
Yard  to  Morris  &  Cummings  Dredging  Co., 
17  State  St.,  New  York  City,  at  32.2  cts.  per 
cu.  yd.,  place  measurement. 

North  Carolina. 

•J'Bids  will  be  received  until  noon,  Nov.  30, 
by  Maj.  H.  W.  Stickle,  U.  S.  Engineer,  Wil- 
mington. N.  C,  for  dredging  in  Camp  Fear 
River,   N.   C. 

•{•Bids  will  be  received  until  noon,  Nov.  30, 
b>;  Maj.  H.  W.  Stickle,  U.  S.  Engineer,  Wil- 
mington, N.  C.,  as  noted  in  our  Nov.  6  issue, 
for  dredging  in  Cape  Fear  River,  N.  C.  The 
dredging  is  to  begin  at  a  point  in  the  Cape 
Fear  River,  about  18  miles  below  the  city 
Wilmington,  N.  C,  and  is  to  extend  up  the 
river  to  a  point  about  8  miles  below  Wilming- 
ton;  start  again  about  2V2  miles  below  WH- 
mington  and  extend  to  Wilmington.  The 
total  number  of  cu.  yds.  of  material  to  be  re- 
moved under  this  contract  is  to  depend  upon 
the  price  of  the  dredging,  the  sum  of  $150,000 
being  reserved  therefor. 

^Bids  will  be  received  until  8  p.  m.,  Dec.  4, 
by  Oscar  Wenderoth,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  relocation,  etc.,  of  the  electric  passenger 
elevator  in  connection  with  the  extension  to 
the  United  States  post  office  and  courthouse, 
Raleigh,  N.  C.,  in  accordance  with  the  draw- 
ing and  specification,  copies  of  which  may  be 
had  at  the  discretion  of  the  Supervising  Ar- 
chitect. 

Ohio. 

^Bids  will  be  received  until  noon,  Dec.  6, 
by  Board  of  Trustees,  Bowling  Green,  State 
Normal  College,  at  the  office  of  D.  C.  i?rown. 
Clerk,  Napoleon,  O.,  for  the  furnishing  of  the 
materials  and  performance  of  the  labor  neces- 
sary for  the  erection  and  completion  of  the 
Administration  Building  of  the  Bowling 
Green  Ohio  State  Normal  College,  Bowling 
Green,  Ohio,  according  to  revised  plans,  spec- 
ifications, bills  and  descriptions,  which  are  on 
file  (1)  at  the  offices  of  the  Architects,  How- 
ard &  Merriam.  Columbus.  Ohio ;  (2)  at  the 
Builders'  Exchange,  Columbus.  Ohio:  (3)  at 
the  office  of  the  Auditor  of  State;  (4')  with 
each  member  of  the  board  of  trustees;  (5) 
at  the  office  of  the  County  Clerk,  Bowling 
Green  Ohio,  and  (6)  at  the  office  of  the 
President  of  the  College,  Mr.  H.  B.  Williams, 
Sandusky,  Ohio,  the  above  plans  are  open  to 
public  inspection  during  all  working  hours 
until  the  time  mentioned  for  closing  the  bids. 

^•Bids  will  be  received  until  3  p.  m.,  Dec. 
17  by  Oscar  Wenderoth,  Supervising  .\rchi- 
tect.  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  interior  lighting  fixtures 
and  approaches,  of  the  United  States  post 
office  at  Lorain,  Ohio.  The  building  is  one 
story,  basement  and  mezzanine  story  and  has 
a  ground  area  of  approximately  8,400  sq.  ft. ; 
nonfireproof  construction  except  the  first 
story;  granite  and  limestone  facing,  and  tin 
roof.  Drawings  and  specifications  may  be 
obtained  from  the  custodian  of  site  at  Lo- 
rain, Ohio,  or  at  the  discretion  of  the  Super- 
visin.g   .Architect. 

•J'Bids  will  be  received  until  3  p.  m.  Dec. 
10  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring,  interior  lighting  fixtures 
and  approaches,  of  the  LInited  States  post  of- 
fice at  Wooster,  Ohio.  The  building  is  one 
story  and  basement  and  has  a  ground  area 
of  approximately  4,150  sq.  ft,;  fireproof  con- 
struction except  the  roof,  granite  and  stone 
facing,  and  tin  roof.  Drawings  and  speci- 
fications may  be  obtained  from  the  office  of 
the  custodian  at  Wooster,  Ohio,  at  the  discre- 
tion of  the  Supervising  .Architect. 

•{•Bids  will  be  received  until  5  p.  m.,  Dec. 
5,  by  D.  C.  Brown,  Clerk  of  the  Board  of 
Trustees  of  the  Bowling  Green  State  Nor- 
mal College,  Napoleon,  O.,  and  from  8  a.  m., 
until    noon,    Dec.    6,    by    Board    of    Trustees, 


.Hotel  Milliken,  Bowling  Green,  O.,  for  the 
furnishing  of  the  materials  and  the  perform- 
ance of  the  labor  necessary  for  the  erection 
and  completion  of  the  Administration  Build- 
ing of  the  Bowling  Green  C)hio  State  Normal 
College,  Bowling  Green,  Ohio,  according  to 
revised  plans,  specifications,  bills  and  descrip- 
tions which  are  on  file  (1)  at  the  offices  of 
the  Architects,  Howard  &  Merriam,  Colum- 
bus, Ohio,  (2)  at  the  Builder's  Exchange, 
Columbus,  Ohio,  (3)  at  the  office  of  the 
Auditor  of  State,  (4)  with  each  member  of 
the  board  of  trustees,  (5)  at  the  office  of 
the  County  Clerk,  Bowling  Green,  Ohio,  and 
(6)  at  the  office  of  the  President  of  the 
College,  Mr.  H.  B.  Williams,  Sandusky,  Ohio; 
the  above  plans  are  open  to  public  inspection 
during  all  working  hours  until  the  time  men- 
tioned  for  closing  the  bids. 

•{•Bids  will  be  received  until  noon,  Nov. 
19,  by  Director  of  Public  Safety,  C.  W.  Stage, 
Cleveland,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  Cooley  Farms,  In- 
firmary Division,  Warrensville,  O.  Plans  and 
specifications  may  be  seen  at  the  office  of  J. 
Milton  Dyer,  Architect,  825  Cuyahoga  Bldg., 
Cleveland,  O. 

®The  Sheridan-Kirk  Contract  Co.,  Cincin- 
nati, O,,  has  been  awarded  the  contract,  at 
$663,165,  for  constructing  Lock  and  Dam  No. 
31,  Ohio  River.  Bids  for  the  work  were  re- 
ceived Oct.  23  by  the  U.  S.  Engineer  at  Cin- 
cinnati. 

®Seiple  &  Wolf,  Toledo,  O.,  have  been 
awarded  a  contract,  at  47  cts.  per  cu.  yd.,  by 
the  County  Commissioners  at  Youngstown, 
for  the  e.xcavation  of  6,000  yds.  of  earth  at 
the  dam  site  of  the  Canfield  Infirmary. 

Oregon. 

•{•Bids  will  be  received  until  11  a,  m.,  Dec. 
4,  by  Maj.  J.  F.  Mclndoe,  U.  S.  Engineer, 
Portland,  Ore.,  for  the  construction  of  fuel 
barges,  derrick,  barges,  pontoons  and  pipe 
line   for   two  24-in.   dredges. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
4,  by  Maj.  J.  F.  Mclndoe,  U.  S.  Engineer, 
Portland,  Ore.,  for  the  construction  of  two 
wooden  hull  tugs,  "H.  M.  .'Vdams"  and  "J-  C. 
Post." 

Pennsylvania. 

•{•Bids  will  be  received  until  Nov.  25  by  the 
State  Armory  Board,  Harrisburg,  Pa,,  it  is 
said,  for  the  construction  of  the  Monongahela 
.-Armory. 

^•Bids  will  be  received  until  noon,  Nov. 
15.  by  Department  of  Supplies,  312  City  Hall, 
Philadelphia.  Pa.,  for  furnishing  steel  filing 
cases   for  director's   office. 

Rhode   Island. 

Committee  of  City  Council  of  Providence, 
R.  I.,  is  considering  a  plan  to  petition  the 
Legislature  for  the  right  to  borrow  $300,000 
for  enlarging  the  municipal  building. 

South  Carolina. 

•{•Bids  will  be  received  until  noon,  Dec.  4, 
by  Maj.  G.  P,  Howell,  U.  S.  Engineer,  Charles- 
ton, S.  C,  for  dredging  Sampit  Bar  and 
River,  Winyah  Bay,  S.  C. 

Utah. 

•{•Bids  will  be  received  until  about  Dec.  5, 
for  the  construction  of  the  capitol  building 
at  Salt  Lake  City,  Utah,  estimated  to  cost 
about  $2,000,000.  Specification's  are  on  file 
wi<-h  Richard  Klettin.g,  Architect,  Felt  Bldg., 
Salt   Lake   City,   Utah. 

Virginia. 

®Sanford  &  Brooks,  Norfolk.  Va.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  new-  terminal  of  the  Norfolk  & 
Washington  Steamship  Co.  at  Norfolk.  The 
terminal  will  be  built  at  Colley  Ave.  and 
Front  St.,  on  the  property  between' Fort  Nor- 
folk and  the  Norfolk  Warehouse  Associa- 
tion's plant.  It  will  have  a  frontage  of  401 
ft.  on  the  port  wardv.n's  line,  and  the  dock 
will  be  165  ft.  long  and  ,325  ft.  deep.  The  en- 
tire cost  is  estimated  at  $200,000  and  the  work 
is  to  be  completed  by  June  1. 


Washington. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
29,  by  J.  G.  Dunlap,  School  Clerk,  Pell, 
Wash.,  for  the  construction  of  a  high  school 
building.  C.  E.  Troutman,  Holmer  &  Lewis 
Bldg.,  Aberdeen,  Wash.,  is  Architect. 
Wisconsin. 

•{•Bids  will  be  received  until  noon,  Dec. 
6,  by  Capt.  E.  D.  Peck,  U.  S.  Engineer,  Du- 
luth,  Minn.,  for  furnishing  and  placing  rock 
on  breakwater  at  Ashland,  Wis.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

4«Bids  will  be  received  until  noon,  Nov. 
15,  by  Board  of  Park  Commissioners,  Frank 
P.  Schumacker,  Secy.,  Milw.ukee.  Wis.,  for 
constructing  a  recreation  building  in  Lapham 
Park.  Bidders  are  requested  to  submit  bids 
as  follows:  A  bid  in  the  aggregate  for  do- 
ing all  the  work  except  plumbing  and  heating. 
A  bid  in  the  aggregate  for  the  plumbing  and 
.sewerage  work.  A  bid  in  the  aggregate  for 
installing  a  heating  system.  Bids  to  be  ac- 
companied by  bonds  in  the  following  named 
sums :  With  a  bid  for  all  work  except  plumb- 
ing and  heating,  $12,000.  With  bid  for  plumb- 
ing and  sewerage  w-ork,  $1,000.  With  bid  for 
heating  system,  $700.00.  In  lieu  of  the 
above  mentioned  bonds,  bidders  may  deposit 
with  the  Board  of  Park  Commissioners,  in 
each  case.  50  per  cent  of  the  amount  of  the 
bond    in    money    or    certified    check. 

^•Bids  will  be  received  until  10  a.  m., 
Nov.  23,  by  Board  of  Mihvaukte  County  Su- 
pervisors, Milwaukee,  Wis.  for  furnishing 
all  the  material  and  doing  all  the  work  neces- 
sary and  required  in  the  erection  and  comple- 
tion of  a  dormitory  and  a  hospital  building 
at  the  Milwaukee  County  Home  for  Depend- 
ent Children  in  the  town  of  Wauwatosa  in 
accordance  with  plans  and  specifications. 
Martin  Plehn  is  County  Clerk. 
Canada. 

•{•Bids  will  be  received  until  11  a.  m.,  Nov. 
15,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  the  necessary  labor  and  material 
for  the  construction  of  a  frame  building  to 
cover  the  weigh  scales  at  the  incinerator 
plant,  Ward  7.  Plans  and  specifications  may 
be  secured  of  the  City  Engineer,  223  James 
.\ve.     M.  Peterson  is  Secretary  of  the  Board. 

^•Bids  will  be  received  until  11  a.  m..  Nov. 

15,  by  Chairman  Board  of  Control,  Winnipeg, 
Man.,  for  the  manufacture  and  delivery  f.  o. 
b.  cars,  Winnipeg.  22,000  ft.  of  lead-covered 
rubber  insulated  cable.  Specifications  may  be 
had  of  the  City  Light  and  Pow-er  Depart- 
ment 64,  King  St.  M.  Peterson  is  Secretary 
of  the  Board. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 

20,  by  Chairman  Board  of  Control,  Winnipeg, 
Man.,  for  the  following  machinery  for  the 
Machine  Shop  at  the  City  Yards,  Ross  Ave- 
nue, namelv :  1  double-backed  Geared  Gap 
Lathe.  Gap  60  in.  by  3  ft.  long.  Lathe  12 
ft.  6  in.  between  centres.  Fitted  with  A.  C. 
Motor.  1  single  Jaw  Punch  and  Shear  fitted 
with  A.  C.  Motor.  1  five  ft.  Radical  drill, 
fitted  with  A.  C.  Motor.  Specifications  and 
form  of  tender,  together  with  conditions  gov- 
erning tenders  as  prescribed  by  law  may 
be  obtained  at  the  office  of  the  City  Engi- 
neer, 223  James  .\\e.  M.  Peterson  is  Secre- 
tary  of  the   Board. 

^Bids  will  be  received  until  8  p.  m.,  Nov. 

21,  by  W.  H.  Stiles.  Secy.-Treas.,  Humboldt. 
.Sask.,  for  the  following  works :  Contract 
"B,"  power  house:  contract  "H,"  two  return 
tubular  boilers ;  contract  "J."  high  speed  steam 
engine;  contract  "K,"  electric  lighting  svstem. 
Plans  and  specifications  mav  be  seen  at  the 
office  of  Chipman  &  Power,  En.gineers,  To- 
ronto and  Winnipeg,  and  at  the  Town  Hall, 
Humboldt. 

^Bids    will    be    received    until    noon,    Nov. 

16,  by  Darling  &  Pearson.  2  Leader  Lane, 
Toronto.  Ont.,  for  all  the  various  trades  in 
the  erection  and  completion  of  a  two-story 
hank  building  on  the  northeast  corner  of  Col- 
lege and  Bathurst  Sts.,  Toronto,  for  the 
Metropolitan  Bank.  Plans  specifications  and 
all  information  can  be  obtained  at  the  office 
of   the  Architects.  Darlinrf  &   Pearson. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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CALLS  FOR  BIDS 


Rate,  $2.40  an  inch,  single  column. 


Copy  received  until  Monday  noon. 


QUEBEC  HARBOR  COMMISSION 

NOTICE. 

Sealed  tenders  addressed  to  the  under- 
signed and  endorsed  "Tender  for  Grain 
Elevator,"  will  be  received  at  the  Quebec 
Harbor  Commissioners'  office  up  to  12 
o'clock  noon  of  October  21,  1912,  for  the 
construction  and  delivery  in  complete  or- 
der of  a  1,000.000-bushel  capacity  grain 
elevator,  with  marine  tower  and  shipping 
apparatus,  to  be  situated  on  the  Princess 
LiOuise  Embankment.  Quebec.  Each  ten- 
der is  to  be  accompanied  by  plans  and 
specifications,  exhibiting  and  describing 
the  elevator  for  the  construction  of  which 
the  tenderer  has  submitted  prices.  Par- 
ticulars of  the  requirements  for  the  ele- 
vator, etc.,  may  be  obtained  by  applying 
to   the  Harbor  Engineer's  office,   Quebec. 

Each  tender  must  be  accompanied  by  an 
accepted  bank  check  for  $25,000,  made 
payable  to  the  order  of  the  Chairman  of 
the  Harbor  Commission.  This  sum  will 
be  forfeited  should  the  tenderer  refuse  or 
neglect  to  enter  into  a  contract  for  the 
construction  of  the  elevator,  etc.,  if  called 
upon  to  do  so,  and  will  be  retained  during 
the  progress  of  the  work  as  partial  se- 
curity for  its  due  fulfillment.  The  unsuc- 
cessful tenderers  will  have  their  checks 
returned.  The  Commissioners  do  not  bind 
themselves    to    accept    the    lowest    or   any 

tender. 

RAOUL,  RENAULT, 
Secretary-Treasurer. 

Extension  of  Time. 
The  Quebec  Harbor  Commissioners 
have  extended  the  time  for  the  reception 
of  the  tenders  for  a  grain  elevator  as 
above  until  November  30,  1912,  at  noon, 
and  the  time  of  delivery  until  August  15, 

1911. 

RAOUL,  RENAULT, 
Secretary-Treasurer. 

Department  of  the  Interior,  U.  S. 
Reclamation  Service,  "Washington.  D.  C 
October  22.  1912. — Sealed  proposals  will 
be  received  at  the  office  of  the  United 
States  Reclamation  Service,  IVIitchell, 
Nebraska,  until  2  o'clock  p.  m.,  November 
26.  1912.  for  earthwork  on  the  first 
twenty-five  miles  of  the  Low  Line  (Inter- 
state) Canal,  about  seven  miles  nortli  of 
Minatare  and  Bayard.  Nebraska.  The 
woi'k  involves  the  excavation  of  approxi- 
mately 591,000  cubic  yards  of  material. 
For  particulars  address  the  United  States 
Reclamation  Service,  Mitchell.  Nebraska, 
519  Commonwealth  Building,  Denver, 
Colorado,  or  "Washington,  D.  C.  A.  P. 
Davis,  Acting  Director. 

Kansas  City,  Mo.,  Nov.  9.  1912.— Sealed 
proposals  for  the  construction  of  about 
600  ft.  of  standard  3-row  timber  dike  and 
of  about  7,800  ft.  of  standard  revetment 
on  the  Missouri  River,  about  23  miles  be- 
low Kansas  City,  and  2  miles  above  Ath- 
erton.  Mo.,  will  be  received  at  this  office 
until  12  o'clock  noon,  Dec.  9,  1912,  and 
tlien  publicly  opened.  Information  on  ap- 
plication. HERBERT  DE.\KYNE,  Major, 
Engineers. 

Kansas  City.  Mo.,  October  2S,  1912. — 
Sealed  proposals  for  constructing  and  de- 
livering six  (G)  steel  b.arges  will  be  re- 
ceived at  this  office  until  12  noon.  Novem- 
ber 27.  1912,  and  then  publicly  opened. 
Information  furnished  on  application. 
Herbert   Deakyne.   Major.  Engineers. 

U.  S.  ENGINEER  OFFICE,  Galveston, 
Tex.,  November  1,  1912. — Sealed  proposals 
for  constructing  a  pile  and  brush  fence 
along  Galveston  Channel.  Texas,  will  be 
received  at  this  office  until  12  m.,  Decem- 
ber 11,  1912,  and  then  publicly  opened. 
Information  on  application.  C.  S.  RICHE, 
Lieut.  Col.  Engrs. 


SUBSTRUCTURE    OF    THE    CHI- 
CAGO  AVENUE   BRIDGE. 

DEP.\RTMENT  OF  PUBLIC  WORKS. 
Chicago,  Oct.  2S,   1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m.,  Wednes- 
day, November  20,  1912,  at  Room  406,  City 
Hall,  for  furnishing  all  materials,  tools, 
labor  and  appliances,  and  for  performing 
all  operations  necessary  for  the  complete 
construction  and  erection  of  the  substruc- 
ture for  a  bascule  bridge  over  the  North 
Branch  of  the  Chicago  River  at  Chicago 
avenue,  including  the  removal  of  all  ob- 
structions found  at  the  bridge  site,  which 
might  interfere  with  the  construction  of 
the  new  bridge,  also  the  diversion  of  the 
sewers  on  both  sides  of  the  river,  accord- 
ing to  plans  and  specifications  on  file  in 
the  office  of  the  Department  of  Public 
■R'orks  of  said  city.  Room  406,  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be 
addressed  to  said  Department,  indorsed 
"Proposals  for  Substructure  of  Chicago 
Avenue  Bridge,"  and  be  accompanied  with 
Three  Thousand  Dollars  in  money  or  a  cer- 
tified check  for  the  same  amount  on  some 
responsible  bank  located  and  doing  busi- 
ness in  the  City  of  Chicago,  and  made 
payable  to  the  order  of  the  Commissioner 
of  Public  Works. 

The  Commissioner  of  Public  ■\\'orks  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  ten  dollars  will  be  required 
for  the  safe  return  of  plans  and  specifica- 
tions. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  Commissioner  of 
Public  Works  of  his  ability,  and  that  he 
has  the  necessary  facilities,  together  with 
sufficient  pecuniary  lesources,  to  fulfill 
the  conditions  of  the  contract  and  speci- 
fications, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the   firm,   with  their  address. 

L.    E.   McGANN. 
Commissioner  of  Public  Works. 


$100,000     ROAD     CONTRACTS. 

Lafayette  County,  Missisippi,  Road 
Commissioners  will  receive  bids  until 
noon  of  Nov.  30th  for  the  building  of 
twenty-five  miles  of  roads  according  to 
government  engineers  plans  and  specifica- 
tions on  file  at  office  of  said  Commission- 
ers. About  fifteen  miles  of  said  roads  to 
be  surfaced  with  gravel  macadam.  Stand- 
ard reinforced  concrete  bridges  and  cul- 
verts and  steel  bridges  to  be  included  or 
may  be  bid  separately.  Much  sand  and 
clay  grading  to  be  done.  Commissioners 
reserve  the  right  to  reject  any  or  all  bids. 
For  further  information  address 
L.AFATETTE  COUNTY  ROAD  COMMIS- 
SIONERS, 

Drawer  257, 

Oxford,  Miss. 


SUPERSTRUCTURE  OF  THE 
CHICAGO  AVENUE  BRIDGE. 

DEPARTMENT    OF    PUBLIC    WORKS. 
Chicago,  October  2S.  1912. 

Sealed  proposals  will  be  received  by  the 
City  of  Chicago  until  11  a.  m..  Wednes- 
day, Nov.  20,  1912,  at  Room  406,  City  Hall, 
for  furnishing  all  materials,  tools,  labor 
and  appliances,  and  for  performing  all 
operations  necessary  for  the  complete 
construction  and  erection  of  the  super- 
structure for  a  bascule  bridge  over  the 
North  Branch  of  the  Chicago  River  at 
Chicago  avenue,  including  all  machinery 
necessary  thereto,  according  to  plans  and 
specifications  on  file  In  the  office  of  the 
Department  of  Public  Works  of  said  city. 
Room  406,  City  Hall. 

Proposals  must  be  made  out  upon 
blanks  furnished  at  said  office,  and  be  ad- 
dressed to  said  Department,  Indorsed 
"Proposals  for  Superstructure  of  Chicago 
Avenue  Bridge,"  and  be  accompanied  with 
Three  Thousand  Dollars  In  money  or  a 
certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  City  of  Chicago,  and  made 
payable  to  the  order  of  the  Commissioner 
of  Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

A  deposit  of  twenty-five  dollars  will  be 
required  for  the  safe  return  of  plans  and 
specifications. 

No  proposal  will  be  considered  unless 
the  party  offering  it  shall  furnish  evidence 
satisfactory  to  the  Commissioner  of  Pub- 
lic Works  of  his  ability,  and  that  he  has 
the  necessary  facilities,  together  with  suf- 
ficient pecuniary  resources,  to  fulfill  the 
conditions  of  the  contract  and  specifica- 
tions, provided  such  contract  should  be 
awarded  to  him. 

Companies  or  firms  bidding  will  give 
the  individual  names  as  well  as  the  name 
of  the  firm,  with  their  address. 

L.  E.  McGANN, 
Commissioner  of  Public  Works. 


SEWER     CONSTRUCTION. 

The  City  of  Petersburg,  Illinois,  will  re- 
ceive bids  for  the  construction  of  a  system 
of  intercepting  and  outlet  sewers,  accord- 
ing to  Ordinance  No.  103  and  the  plan  and 
specification  now  on  file  with  the  City 
Clerk,  until  noon  on  the  18th  day  of  No- 
vember. 1912.  Bids  to  be  sealed  and  ac- 
companied by  a  certified  check  for  10  per 
cent  of  the  amount  of  bids,  and  to  be  de- 
livered to  H.  M.  Levering.  Mayor.  Right 
reserved  to  reject  any  or  all  bids. 

Bids  to  be  opened  at  8  p.  ra.,  November 
18,  1912.  at  Council  Chamber. 

Contract  to  be  let  to  lowest,  responsible 
bidder. 

F.  M.  FINNEY,  City  Clerk. 
H.  M.  LEVERING,  Mayor. 


U.  S.  ENGINEER  OFFICE.— Wilming- 
ton, N.  C,  Oct.  30.  1912.  Sealed  proposals 
for  dredging  in  Cape  Fear  River,  N  C 
will  be  received  at  this  office  until  V  m  ' 
Nov.  30.  1912,  and  then  publicly  opened' 
Information  on  application.  H  W 
STICKLE.  Maj.  Engrs. 
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Some  Comments  on  and  Cost  Analyses 

of  Bank  Protection  Work  on 

Western  Rivers. 

The  development  toward  standards  of  bank 
protection  and  current  regulation  works  in  our 
western  alluvial  streams  is  remarkably  com- 
plete. It  is  one  of  the  merits  of  the  excel- 
lent paper  by  Major  Edward  H.  Schultz,  U. 
S.  Engineer  Corps,  which  we  publish  in 
another  section,  that  it  emphasizes  this  fact. 
While  the  standard  dike  construction  devel- 
oped on  other  streams  is  not  always  the  pile 
dike  construction  of  the  Missouri  River,  the 
manner  of  development  has  been  quite  sim- 
ilar and  has  approached  a  standard  construc- 
tion. In  bank  revetment  construction  the 
standard  of  the  Missouri  is  that  of  the  Mis- 
sissippi in  all  essentials  and  the  onward  steps 
of  its  evolution  have  been  the  same  every- 
where at  least  until  the  latest  Missouri  River 
reinforced  concrete  revetments  are  reached. 

Probably  the  parts  of  Major  Schultz's  paper 
which  will  most  interest  many  engineers  are 
those  which  describe  the  newest  reinforced 
concrete  dike  and  revetment  work.  Now, 
while  it  is  a  fair  presumption  that  these  ex- 
periments with  reinforced  concrete  foretell  a 
permanent  step  in  advance,  such  structures  as 
yet  represent  anticipated  practice  ,and  not 
actual  standard  practice.  This  is  especially 
true,  we  think,  of  revetment  construction  in 
which  the  standard  is  a  stone  weighted  brush 
mattress  and  stone  paved  foundation.  Few 
structures  for  river  control  have  been  more 
successful  for  their  purposes  than  has  the  one 
just  defined.  It  was  first  used  with  fear  and 
first  e.xperience  with  it  did  not  wholly  promise 
success,  but  now  there  is  no  stream  regulating 
device  which  engineers  use  with  more  cer- 
tainty. 

The  articles  which  we  have  published  in  our 
issues  of  Oct.  18,  1911,  Feb.  17,  1912,  Oct.  30, 
1912,  and  Nov.  13,  1912,  cover  fairly  well  the 
construction  methods  and  plant  employed  in 
brush  mattress  revetment  work.  The  article 
in  our  issue  of  Nov.  13,  1912,  in  particular  is 
notable  as  perhaps  the  most  complete  collec- 
tion in  one  place  of  costs  of  mattress  revet- 


ments. Major  Schultz's  article  elsewhere  sup- 
plements these  data  with  other  costs  obtained 
on  Missouri  River  work.  These  costs  may, 
however,  be  further  analyzed  and  presented  in 
more  available  form  in  a  few  cases  and  this 
task  will  be  undertaken  here. 

Referring  to  the  article  published  in  our 
issue  of  Nov.  13,  1912,  unit  total  costs  are 
given  for  some  14  jobs  of  revetment  aggregat- 
ing over  82,500  squares  or  8,250,000  sq.  ft.  For 
these  14  jobs  the  costs  per  square  of  com- 
pleted mattress  revetment  were  as  follows : 


$8.42 

(   S) 

8.20 

(   9) 

9.21 

(10) 

8.96 

(11) 

9.00 

(12) 

8.74 

(13) 

9.S5 

(14) 

. ..  $11.07 
6.47 
8.42 
7.85 
8.61 
5.90 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Eliminating  item  (8)  which  it  is  hardly  fair 
to  include  since  it  represents  repair  work,  the 
cost  of  which  considerably  exceeds  that  of 
new  construction,  the  range  of  costs  is  re- 
markably small  considering  the  variety  of  con- 
ditions, of  depth  of  water,  velocity  of  cur- 
rent, accessibility  to  materials,  etc..  which 
naturally  are  found  in  work  scattered  from 
Cairo  to  New  Orleans.  The  limiting  figures 
are  5.9  cts.  and  9.8  cts.  per  square  foot ;  rough- 
ly then  mattress  revetment  on  the  Mississippi 
constructed  by  Government  forces  costs  com- 
pleted from  6  to  10  cts.  per  square  foot  of 
mattress  for  field  work  alone. 

For  a  half  of  the  14  jobs  the  costs  are  given 
in  sufficient  detail  to  permit  further  analysis; 
wo   give   the   figures   in   Table   I.      As   in   the 


preceding  tabulation  e-xtremes  are  here  of 
more  value  than  averages.  The  limiting  figures 
are  for  mattress  materials  2%  cts.  and  3  cts. 
per  square  foot,  which  is  a  surprisingly  small 
range.  Labor  costs  vary  much  more,  they 
being  from  3%  cts.  to  6  cts.  per  square  foot. 
In  noting  these  labor  costs  it  should  also  be 
no.ted  that  they  include  supervision  and  sub- 
sistence of  labor.  In  none  of  the  costs  given 
are  interest  on  plant,  maintenance  and  depre- 
ciation included,  the  costs  are  field  costs 
alone. 

Unfortunately  few  data  are  given  for  com- 
puting plant  and  overhead  costs  and  costs 
of  grading  and  paving  also  introdtice  com- 
plexities. We  may  arrive  at  an  idea  of  the 
difference  between  field  costs  and  total  costs, 
however,   from  the   following  figures : 

Item.                                                    Job  1.  Job  7. 

Total  field  cost $38,867  $64,956 

Office  expenses  1,420  1,190 

Surveys   1,392  440 

Care  of  plant 47i  1,069 

Repairs  to  plant 2,268  5,103 

Depreciation  of  plant 2.135  4,804 

Total    $46,557         $77,562 

In  both  cases  office,  surveys  and  plant 
charges,  not  including  interest  on  plant,  are 
about  6  per  cent  of  the  total  cost  of  the  work. 

These  figures  which  we  have  given  are  of 
course  of  very  general  value,  but  they  indicate 
in  a  measure  the  construction  costs  that  may 
be  anticipated  in  revetting  with  woven  brush 
mattress.  Furtlier  refinement  of  analysis  is 
not  warranted  by  the  data  available. 


T.A.BLE  I. 


-PARTIAL   ANALYSES   OF   QUANTITIES  AND  COSTS  ON  SEVEN  JOBS  OF  BRUSH 
MATTRESS    REVETMENT. 


(1)  (2) 

No.    of    squares 3,505  •'•"jf 

Cords   brush   per  square 1.00  1.35 

Cu.  yds.  stone  per  square 1.14  O.il 

Cu.  yds.  stone  per  cord  brush 0.71  0.»9 

Wire   arid    hardware $0,309  $0,965 

Brush   and   poles 2.649  2.229 

Stone    1.564  0.944 

Steamboat    expenses    0.523  0.832 

Labor    3.373  3.2S7 


(3) 
1.514 
1.24 
0.57 
0.46 

$0,484 
2.049 
0.665 
0.839 
5.829 


(4) 
2,542 
1.49 
1.28 
O.Sl 

$0,362 
2.460 
1.509 
0.840 
3.802 


(5) 
1.995 
1.51 
0.84 
0.55 

$0,581 
2.119 
1.159 
0.619 
4.523 


(6) 
2.258 
1..59 
0.81 
0.61 

$0,545 
2.296 
1.29o 
0.620 
3.987 


(7) 
573 
l.ol 
0.91 
0.60 

$0,477 
2.120 
1.705 
0.663 
4.887 


Total  per  square SS.42        $8.20        $9.87 

Total  per   lln.    ft J-0.^5       $2».09 
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$8.97 


$9.00 
$22.50 


$8.74 
$21.86 


$9.85 
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A   Misleading   Comparison  of   Annual 
Expenditures  for  Repaying. 

Highway  engineers  would  less  frequently 
err  in  making  comparisons  of  cost  were  they 
to  familiarize  themselves  with  railway  ac- 
counting and  financing.  Some  months  ago  we 
had  occasion  to  call  attention  to  erronous 
statements  as  to  the  alleged  high  cost  of  main- 
taining bituminous  road  surfaces.  The  errors 
were  occasioned  by  false  accounting,  for  the 
full  cost  of  new  bituminous  surfaces  placed  on 
old  water-bound  macadam  was  charged  to 
"maintenance,"  when  most  of  that  cost  should 
have  been  charged  to  "new  construction."  No 
such  error  would  occur  in  railway  accounting. 

An  error  of  a  different  sort,  but  one  that 
apparently  arises  from  the  same  lack  of  finan- 
cial knowledge,  exists  in  the  last  annual  report 
(abstracted  in  Engineering  &  Contracting. 
Oct.  23)  of  the  Chief  Engineer  of  the  Board 
of  Estimate  and  Apportionment  of  the  City  of 
New  York.  The  error  consists  in  concluding 
that  bonding  for  repaving  is  uneconomic. 
While  we  do  not  favor  bonding  for  the  re- 
newal of  any  plant  element,  as  a  general  rule, 
it  is  a  mistake  to  suppose  that  such  bonding  is 
uneconomic,  because  the  interest  and  annuitv 
expenditures  ultimately  exceed  an  annual 
maintenance  cost  paid  by  direct  assessment. 
The  error  arises  from  considering  merely  the 
expenditure  without  considering"  the  saving 
efifected  thereby. 

If  a  municipality  can  borrow  money  at  4  per 
cent,  whereas  the  individual  ta.x  payers  can 
average  6  per  cent  income  on  their  capital,  it 
is  clearly  to  the  economic  advantage  of  the 
tax  payers  to  bond  for  improvements  or  re- 
newals ;  for  as  long  as  they  can  defer  pay- 
ment of  the  bonds,  the  tax  payers  will  gain 
2  per  cent  annually  on  the  money  borrowed. 
It  is  precisely  this  sort  of  reasoning  that  leads 
railway  companies  to  bond  for  new  construc- 
tion, and  to  refund  the  bonds  at  maturity. 
Indeed,  it  is  rare  that  a  railway  ever  decreases 
its  funded  debt — because  it  does  not  pay  to  do 
so.  Similarly  it  may  be  more  profitable  to 
the  tax  payers  of  a  city  to  bond  and  refund 
the  bonds  for  pavement  improvements  and 
even  for  renewals. 

There  is,  however,  an  ever  present  danger 
that  a  municipality  will  not  conserve  its  ex- 
penditures for  renewals  if  money  is  raised  by 
bonding  indefinitely.  But  this  is  an  entirely 
different  argument  from  that  presented  in  the 
report  that  we  are  criticising.  Reference  to 
our  issue  of  Oct.  23,  page  4.56,  shows  a  table 
(Table  I)  that  purports  to  give  the  "annual 
cost  of  repaving  under  different  methods"  of 
payment  for  different  properties  in  New  York 
City.  To  begin  with  the  table  is  very  mis- 
leading, for  it  does  not  show  the  average  an- 
nual cost,  but  the  cost  for  the  tenth  year 
when  a  series  of  ten-year  repaving  bonds  are 
issued,  and  for  the  fiftieth  year  when  a  series 
of  fifty  year  repaving  bonds  are  issued.  True, 
this  may  be  said  to  be  the  ultimate  state  of  af- 
fairs if  bonding  for  renewals  becomes  the 
general  practice,  biit  the  table  does  not  so 
state,  .^nd,  if  it  did  so  state,  the  table  still 
would  be  misleading  in  that  it  does  not  show 
the  other  side  of  the  ledger,  namely  the  in- 
come that  the  tax  payers  would  derive  from 
their  own  capital  that  they  have  not  been  ob- 
liged to  invest  in  pavement  renewals  because 
of  the  bonds  issued  for  that  purpose. 

We  want  to  make  it  clear  that  we  do  not 
favor  an  indefinite  continuance  of  bonding  for 
pavement  renewals.  Our  object  in  making  this 
criticism  of  the  report  in  question  is  to  indi- 


cate the  misleading  character  of  the  data  used 
to  show  the  lack  of  financisl  wisdom  in  bond- 
ing for  pavement  renewals. 

Where  there  is  no  outstanding  debt  on  a 
given  pavement,  there  can  be  no  more  objec- 
tion to  bonding  for  its  renewal  than  there  was 
for  bonding  to  build  the  original  pavement. 
The  report  in  question  does  not  discuss  this 
important  feature,  but  condemns  all  bonding 
for  renewals.  The  condemnation  is  the  re- 
sult of  studying  the  debt  payments  of  the  tax 
pavers  without  studying  their  incomes  from 
their  own  capital  kept  free  by  virtue  of  the 
bonds.  The  conclusions  based  on  the  given 
data,  therefore,  are  not  sound. 

The  Plank  In  the  Democratic  Platform 

Pledging  the  Appraisal  of  All 

Railways. 

The  election  of  a  Democratic  president 
and  congress  brings  to  imminence  the  ap- 
praisal of  all  American  railways.  We  use  the 
word  imminence  not  as  indicating  a  threaten- 
ing condition :  for,  in  spite  of  the  fear  with 
which  most  railway  companies  have  regarded 
a  valuation  of  their  property,  we  believe 
that  such  a  valuation  will  prove  to  be  so  great 
a  public  educator  that  the  public  will  cease 
to  harass  railway  companies  with  unjust  re- 
quirements and  unfair  laws. 

The  Democratic  platform  provides  for  an 
appraisal  of  railway  property,  and  in  this  re- 
spect the  platform  was  more  progressive  than 
that  of  the  Progressive  Party.  For  nearly 
a  generation  the  Interstate  Commerce  Com- 
mission has  intermittently  suggested  to  con- 
gress the  desirability  of  appropriating  suf- 
ficient money  with  which  to  appraise  railway 
properties.  Even  when  the  Hepburn  bill  was 
passed  six  years  ago,  congress  and  President 
Roosevelt  were  deaf  to  the  arguments  of 
Senator  La  Follette  in  favor  of  an  appropria- 
tion   for    railway    appraisals. 

The  Interstate  Commerce  Commission  has 
always  been  severely  handicapped  in  its  at- 
tempts to  mete  out  justice  in  rate  regulation, 
because  of  its  inability  to  get  at  the  actual 
investment  in  railway  properties.  Further- 
more, the  piecemeal  rate-making  that  this 
Commission  has  been  forced  to  adopt,  in 
consequence  of  its  lack  of  funds  for  ap- 
praisals, has,  we  believe,  been  unfair  to  the 
railways  in  many  cases.  This  unfairness  has 
not  been  the  fault  of  the  Commission,  but 
of  the  railways  themselves,  in  that  the  latter 
have  always  blocked  every  effort  to  get  Con- 
gress to  make  appropriations  for  extensive 
railway  appraisals.  Naturally  those  shippers 
who  have  complained  to  the  Commission 
about  freight  rates  have  selected  instances 
where  the  rates  were  relatively  high.  Since 
the  whole  structure  of  freight  rates  is  based 
on  "what  the  traffic  will  bear,"  it  follows  that 
many  rates  must  of  necessity  be  higher  than 
the  average  rate.  But  this  does  not  in  itself 
prove  the  unfairness  of  the  high  rates.  Even 
if  it  did  prove  it,  there  is  a  certainty  that,  if 
some  rates  are  too  high,  others  are  too  low. 
Yet  when  has  the  Interstate  Commerce  Com- 
mission raised  any  rate  in  order  to  offset  the 
lowering  of  a  rate? 

We  repeat  that,  fundamentally,  the  rail- 
way companies  have  themselves  to  blame  for 
the  shortsightedness  that  has  led  to  their 
persistent  attempts  to  tie  the  hands  of  the 
Interstate  Commerce  Commission.  And  if 
the  railways  have  suflfered  and  are  suffering. 


it  is  only  a  "punishment  that  fits  the  crime." 

Within  the  last  few  years  the  most  far- 
seeing  presidents  of  railways  have  decided 
that,  if  there  is  to  be  public  regulation,  it 
should  be  regulation  predicated  upon  complete 
knowledge,  "and  not  piecemeal  regulation 
based  on  piecemeal  data.  Hence  the  opposi- 
tion to  railway  appraisals  is   fast   fading. 

What  will  it  cost  and  how  long  will  it  take 
to  appraise  all  the  steam  railways  in  .America? 
If  a  large  enough  organization  were  provided, 
it  would  not  be  impracticable  to  appraise 
every  mile  of  railway  in  twelve  months.  How- 
ever, it  is  likely  that  at  least  two  or  three 
years  will  be  consumed,  and  it  may  prove 
economic  to  have  a  smaller  organization  and 
take  a  longer  time.  It  takes  time  to  gather 
and  train  an  appraisal  staff,  but  once  such 
a  staff  is  organized,  it  can  do  the  work  at  less 
cost  than  a  new  staff. 

.•\s  to  the  cost  of  a  railway  appraisal,  it  may 
range  from  $2.50  a  mile — for  very  rough  in- 
ventory— to  $2-5  a  mile  for  a  very  thorough 
appraisal.  The  costs  that  certain  states  have 
incurred  in  such  appraisals  must  be  quoted 
with  discrimination.  The  majority  of  these 
states  have  not  made  complete  appraisals  with 
their  own  staff  of  engineers,  but  have  required 
the  railways  themselves  to  turn  in  an  ap- 
praisal which  the  engineers  for  the  state  com- 
missions have  checked.  An  appraisal  by 
checking  obviously  costs  far  less  than  a  com- 
plete first-hand  appraisal.  It  has  ranged  from 
about  ^6  to  $12  per  mile  of  railway.  It  is 
probably  safe  to  say  that  the  joint  ex- 
penditures of  the  railway  companies  and  of 
the  state  railway  commissions  have  aver- 
aged not  far  from  $2.5  per  mile,  or  about 
50  cts.  per  $1,000  of  physical  property  ap- 
praised. 

The  tendency  is  to  make  appraisals  not  only 
more  precise  and  more  detailed,  but  to  in- 
clude in  the  appraisal  work  a  large  amount 
of  plant  prorating  and  an  analysis  of  data  bear- 
ing upon  rate-making.  When  this  is  done, 
the  writer's  experience  is  that  an  appraisal 
and  rate-making  analysis  seldom  costs  less 
than  $1  per  $1,000  of  physical  plant,  if  the 
appraiser  has  to  build  up  all  the  data  from 
the  engineering  and  accounting  records.  This 
will  include  also  the  surveying  of  parts  of 
the  property  where  engineering  records  are 
missing.  If  there  are  practically  no  engi- 
neering records,  and  if  the  property  is  com- 
paratively small,  the  cost  of  an  appraisal  and 
rate-making  investigation  may  run  up  to  $2 
or  $3  per  $1,000  of  physical  property.  So  we 
may  have  public  utility  appraisal  costs  rang- 
ing all  the  way  from  10  cts.  to  $3  per  $1,000 
appraised,  depending  on  the  object  of  the 
appraisal,  the  completeness  of  the  engineering 
records,  the  magnitude  of  the  work,  and  the 
size  of  salaries  paid  to  the  appraisers. 

The  amount  of  money  that  is  at  stake  in 
any  given  case  will  be  a  large  factor  in 
determining  what  it  is  wise  to  expend  for  an 
appraisal.  The  public,  which  often  regards 
itself  as  having  little  at  stake,  may  conse- 
quently spend  little  on  an  appraisal,  while 
a  public  service  company  is  apt  to  spend  a 
comparatively  large  amount  in  its  investiga- 
tion of  values.  The  joint  expenditures  of  the 
railway  companies  and  the  Interstate  Com- 
merce CTommission  for  appraising  existing 
steam  railways  will  certainly  not  be  less  than 
$5,000,000,  and  may  be  much  more,  possibly 
double  this  amount.  This,  however,  will  be 
a  small  price  to  pay  for  the  invaluable  knowl- 
edge that  will  be  acquired. 


GENERAL    ARTICLES 


A  Review  of  the  Methods  and  Costs  of 

Constructing  the  Panama  Canal 

During  the  Past  Fiscal  Year. 

The  annual  report  of  Colonel  Goethals, 
Chairman  and  Chief  Engineer  of  the  Isthmian 
Canal  Commission,  shows  the  work  to  be 
rapidly  nearing  completion.  The  principal 
locks  "are   about   95    per   cent    completed,   and 


the  Culebra  Cut,  the  largest  single  piece  of 
excavation,  is  about  90  per  cent  completed.  An 
abstract  of  the  report  follows: 

.■^TL.^NTIC   DIVISION. 

The  work  of  this  division  embraces  princi- 
pally the  construction  of  the  locks  and  dam 
at  Gatun,  the  quarry  at  Porto  Bello,  the  sand 
supply  from  Nombre  de  Dios  and  elsewhere, 
the  excavation  between  the  locks  and  deep  wa- 


ter in  the  Caribbean,  the  breakwater  for  the 
shelter  of  shipping  and  protection  of  the 
channel  in  Limon  Bay,  and  such  sanitary  en- 
gineering work  as  is  prescribed  by  the  sani- 
tary department. 

Gatun  Locfci.— The  excavation  for  the  lateral 
culverts  in  the  lowest  lock  was  completed  dur- 
ing the  year  by  the  removal  of  8,888  cu.  yds., 
at  a  cost  of  $2.9598  per  cubic  vard.    The  ma- 
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terial  to  be  excavated  to  permit  the  construc- 
tion of  the  lock  wing  walls  and  approach  pier 
at  the  north  end  consists  of  mud  too  soft  to 
support  steam  shovels.  A  suction  dredge 
operated  in  the  area.  A  temporary  dam  was 
designed  to  prevent  the  water  from  flooding 
the  locks  during  excavation.  This  dam  is 
46  ft.  4  ins.  high  by  200  ft.  long,  and  consists 
of  a  series  of  reinforced  concrete  buttresses 
supporting  timbers.  The  amount  of  material 
used  was  1.040  cu.  yds.  of  concrete  and  98,736 
ft.  b.  m.  of  lumber.  The  c^^st  of  its  construc- 
tion was  $36,092.91.  The  total  amount  re- 
moved by  the  dredges  was  883,918  cu.  yds., 
at  a  cost  of  $0.3129  per  cubic  yard,  which  in- 
cludes a  plant  charge  of  $0.0410  for  the  cost 
of  the  temporary  dam.  In  order  to  secure 
suitable  foundation,  it  was  necessary  to  e,x- 
cavate  in  places  to  a  depth  of  70  ft.  below  sea 
level,  which  required  closing  the  opening 
through  which  the  dredges  were  admitted  by 
an  earth  dam  and  lowering  the  water  so  that 
the  dredges  could  work  to  this  depth. 

The  unloading  plant  in  connection  with  the 
sand  and  stone  deliveries  consisted  of  the 
cableways  and  five  derricks.  During  the  year 
the  cableways  unloaded  237,750  cu.  yds.  of 
rock  and  109,017  cu.  yds.  of  sand ;  they  av- 
erao'ed  30.42  cu.  yds.  per  hour  while  in  serv- 
ice, or  52.'"4  cu.  yds.  per  hour  actual  working 
time;  in  other  words,  57.69  per  cent  of  the 
time  was  consumed  in  unloading  operations, 
26.35  per  cent  lost  in  waiting  for  barges  and 
15.96  per  cent  in  other  delays.  Rock  and  sand 


an  average  of  31.46  cu.  yds.  of  rock  and  con- 
crete per  hour  when  engaged  on  that  work. 
The  narrow-gage  equipment  handled,  in  ad- 
dition to  large  stone,  100,990  cu.  yds.  of  con- 
crete from  mixers  and  24,434  cu.  yds. 
previously   handled    by   cableways. 

Work  on  the  upper  or  south  approach  pier 
was  continued  throughout  the  year  on  the  fill. 
For  the  foundation  of  the  wall  a  total  of  73,- 
695  lin.  ft.  of  concrete  piling  was  manu- 
factured during  the  year,  at  a  cost  of  $1.2156 
per  lin.  ft.,  and  75,474  ft.  were  driven.  Dif- 
ficulty was  experienced  with  the  longer  con- 
crete piles,  and,  because  of  this  and  also  to 
expedite  the  work,  51,450  ft.  of  creosoted  piles 
were  substituted.  Reinforced  concrete  con- 
struction was  used  for  the  south  approach  pier 
and  31,000  cu.  yds.  of  concrete  laid  in  it  during 
the  year,  completing  about  67  per'  cent  of  it. 
The  guide  walls  at  the  south  end  of  the  locks 
were  completed  and  6,000  cu.  yds.  were  placed 
for  this  purpose. 

The  total  amount  of  concrete  and  large 
stone  laid  by  the  concrete  plant,  auxiliary 
plant,  portable  mixers,  and  by  hand  aggre- 
gated for  the  year  451,025  cu.  yds.;  ot  this 
amount,  59,883  cu.  yds  were  reinforced.  The 
division  cost  of  the  masonry  was  $7.7552  per 
cubic  yard.  The  large  stone  laid  in  the  con- 
crete, aggregating  14,194  cu.  yds.,  cost  $1.3283 
per  cubic  yard  delivered  in  the  concrete,  re- 
sulting in  a  saving  of  $49,300.  The  total 
amount  of  concrete  laid  in  the  locks  to  the 
close  of  the  fiscal  year  was  1,875,965  cu.  yds.. 


rock  for  the  outer  stone  armor  of  the  break- 
water at  Toro  Point.  Work  with  one  of  the 
cranes  ordered  for  the  quarry  developed  the 
fact  that  the  stone  could  be  loaded  much  more 
rapidly  and  economically  by  steam  shovels, 
and  the  use  of  cranes  was  accordingly 
abandoned.  The  breakwater  quarry  is  on  a 
site  lower  than  the  quarry  for  the  crushed 
stone  and  is  being  developed  in  two  benches. 
Each  will  have  a  breast  of  60  ft.  at  the  high- 
est point.  Of  the  lower  bench  1,100  lin.  ft. 
have  been  developed,  and  the  length  of  the 
upper  one  will  be  practically  1,700  ft  The 
total  amount  quarried  aggregated  65,133  cu. 
yds.,  at  a  cost  of  $2.7092  per  cubic  yard  on 
board  barges  at  Porto  Bello. 

Sand. — Sand  was  obtained  from  Nombre  de 
Dios  by  dredge  until  Nov.  17,  1911,  when  the 
sand  storage  pile  at  Gatun  was  filled,  the  work 
was  closed  down,  and  the  plant  removed.  The 
total  amount  secured,  144,123  cu.  yds.,  was 
transported  in  barges  to  Gatun.  The  cost  per 
cubic  yard  in  the  stock  pile  was  $2.2414.  Sand 
was  procured  from  the  Pacific  division  during 
Jan.,  Feb.  and  March,  when  the  Pacific 
division's  equipment  was  not  sufficient 
to  permit  further  shipments ;  a  total  of 
20,315  cu.  yds.  was  placed  in  the  stock  pile 
from  this  source,  at  a  cost  of  $1.7079  per  cubic 
yard,  including  an  arbitrary  of  $0.7890  for  the 
unabsorbed  plant  at  Nombre  de  Dios.  It  was 
decided  later  to  use  the  sand  secured  by  one 
of  the  dredges  from  the  old  bed  of  the 
Chagres  River,  and  since  May  15,  40,531  cu. 


Fig.    1 — View    of    Gatun    Locks,    Showing    Clearly   the  Three   Levels. 


were  unloaded  by  the  derricks  at  an  average 
rate  of  25.57  cu.  yds.  per  hour  while  in  service 
and  49.87  cu.  yds.  per  hour  in  actual  working 
time  of  unloading.  The  operating  cost  of 
handling  material  by  cableways  and  derricks, 
exclusive  of  plant  charges,  was  $0.1904  and 
$0.1574  per  cubic  yard,  respectively.  In  ad- 
dition to  unloading,  the  cableways  also  trans- 
ferred rock  and  sand  from  the  stock  piles  to 
the  tunnel  hoppers,  which  added  for  the  last 
quarter  of  the  year  $0.2646  per  cubic  yard  of 
concrete  laid. 

During  the  year  an  average  of  4.30  of  the 
eight  2-cu.  yd.  mixers  installed  in  the  con- 
struction plant  furnished  a  total  of  343,364  cu. 
yds.  of  concrete  and  were  operated  at  the  rate 
of  25.52  cu.  yds.  per  mixer  per  hour  in  service, 
or  59.25  cu.  yds.  per  hour  at  work.  The 
auxiliary  plant  mixers,  two  in  number,  mi.xed 
a  total  of  80,544  cu.  yds.  of  concrete  during 
the  year,  an  average  of  22.20  cu.  yds.  per 
mixer  per  hour  in  service,  or  68.54  cu.  yds. 
per  hour  at  work.  An  averan'e  of  three  Vz-ca. 
yd.  mixers,  together  with  a  small  portion 
mixed  by  hand,  produced  a  total  of  15,758  cu. 
yds.  of  concrete.  The  product  of  the  con- 
struction-plant mixers  was  placed  by  cable- 
ways,  or  transferred  by  chutes  to  narrow- 
gage  equipment,  from  which  the  concrete  was 
dumped  in  place.  Of  the  time  in  service,  38.74 
per  cent  was  consumed  in  handling  309,534  cu. 
yds.  of  concrete  and  large  rock;  17.77  per  cent 
in  handling  forms  and  irons,  etc.,  and  43.49 
per   cent   in   delays.     Each   cableway  handled 


at  an  average  cost  of  $7.1142  per  cubic  yard. 
On  the  basis  of  2,000,000  cu.  yds.,  the  masonry 
work  of  the  Gatun  locks  was  93.80  per  cent 
completed. 

The  back  filling  in  rear  of  the  side  walls  of 
all  the  locks  was  continued  during  the  year. 
The  back  fill  in  the  center  wall  of  the  upper 
and  middle  locks  was  completed.  Material 
was  secured  from  borrow  pits  and  the  ex- 
cavation at  Mindi,  and  a  total  of  922,215  cu. 
yds.  were  placed  behind  the  side  walls,  at  a 
cost  of  $0.4615  per  cubic  yard.  The  amount 
of  back  fill  placed  during  the  year  makes  a 
total  of  1,462,074  cu.  yds.  in  place.  The  total 
fill  in  the  center  wall  aggregates  97,291  cu. 
yds.,  at  an  average  cost  of  $0.7692  per  cubic 
yard. 

Quarry. — The  Porto  Bello  quarry  was  shut 
down  April  30,  1912,  as  it  was  estimated  that 
there  was  a  sufficient  quantity  in  storage  at 
Gatun  to  complete  the  concrete  work.  Though 
the  eight-hour  day  was  in  force,  the  output 
was  limited  to  three  barges  per  day  subse- 
quent to  June  19,  1911.  The  total  amount 
produced  aggregated  440,413  cu.  yds.,  at  an 
average  cost  of  $1.4280  per  cubic  yard.  The 
output  of  the  crushers  averaged  217.60  cu. 
yds.  per  hour  in  service  and  436.56  cu.  yds.  per 
hour  crushing.  The  material  was  transported 
to  Gatun  in  barges,  thence  transferred  to  the 
stock  piles.  The  cost  delivered  in  the  stock 
piles  at  Gatun  averaged  $2.4952  per  cubic 
yard. 

The   Porto   Bello   quarry  is   also   supplymg 


yds.  were  obtained  from  this  source:  of 
this  amount  1,771  cu.  yds.  were  placed 
in  cars  and  the  balance  in  barges, 
which  were  unloaded  by  cableways.  The 
cost  of  this  sand  delivered  in  the  stock 
pile  was  $1.2850  per  cubic  yard,  including  a 
Nombre  de  Dios  plant  charge  of  $0.7671.  For 
the  transportation  of  sand,  stone  and  cement 
an  average  of  3  tugs,  including  1  stern-wheel 
towbcat.  6  lighters  and  16  barges  were  in  use. 
Gatun  Dam. — .At  the  close  of  the  previous 
year  the  dry  fills  for  the  east  portion  of  the 
Gatun  Dam,  extendini;  from  the  locks  to  the 
spillway,  had  been  raised  to  an  elevation  of 
85  ft.  and  the  hydraulic  fill  to  73  ft.  above 
mean  sea  level,  while  the  north  and  south  dry 
fills  of  the  portion  west  of  the  spillway  were 
at  an  elevation  of  60  ft.  and  67  ft.  above  sea 
level,  respectively,  and  the  hydraulic  fill  be- 
tween the  dry  fills  at  57.3  ft.  above  sea  level. 
At  the  close  of  the  year  sufficient  material  had 
been  added  to  raise  the  dam  for  a  length  of 
1,000  ft.  east  of  the  spillway  to  an  elevation  of 
103.35  ft.;  for  the  balance  of  the  portion  east 
of  the  spillw.ny  the  dry  fills  had  reached  a 
general  elevation  of  W>  ft.  and  the  hydraulic 
fill  between  them  a  general  elevation  of  85  ft.; 
for  the  portion  of  the  dam  west  of  the  spill- 
way, the  north  and  south  fills  had  reached  a 
general  elevation  of  98  ft.  and  the  hydrauUc 
fill  an  elevation  varying  from  87  ft.  at  the 
spillway  to  78  ft.  at  the  drains  located  in  the 
northwest  corner.  In  securing  the  increases  in 
elevation    noted    the   cross   sections    taken    in 
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June,  1912,  show  that  the  dry  fill  was  increased 
by  2,544,-526  cu.  yds.  and  the  hydraulic  fill  by 
2,.543,086  cu.  yds.  In  obtaining  this  amount 
of  5,087,612  cu,  yds.  of  net  fill,  9,048,896  cu. 
yds.  of  material  (borrow  pit  measurement) 
were  handled:  in  other  words,  there  was  a 
loss  of  43.8  per  cent.  The  dry  fill  in  place 
in  the  dam  shows  a  loss  of  15.53  per  cent  re- 
sulting from  consolidation  in  the  mass  of  the 
dry  fill  and  from  its  intermi.xture  with  the 
hydraulic  material.  The  wet  fill,  measured  in 
place,  shows  that  a  loss  of  56  per  cent  resulted, 
due  mainly  to  waste  of  soft  material  in  sus- 
pension through  the  drain  pipes,  leakage  from 
the  pipes,  and  general  consolidation.  The  cost 
per  cubic  yard  of  dry  fill  averaged  $0.5174  and 
for  wet  fill  $0.3844  per  cubic  yard,  on  the  basis 
of  material  handled;  on  the  basis  of  actual 
increase  in  the  dam,  these  costs  were  $0.5303 
and  $0.3938,  respectively.  For  use  in  the  dry- 
fill  portions  of  the  dam,  1,465,596  cu.  yds.  of 
spoil  were  obtained  from  the  central  division 
between  July  1,  1911,  and  Feb.  15,  1912,  at  a 
cost  of  $0.1040  per  cubic  yard  delivered  on  the 
dam.  On  the  latter  date  the  old  double-track 
line  of  the  Panama  Railroad  south  of  Gatun 
was  abandoned,  necessitating  a  reduction  in 
the  number  of  trains  per  day  that  could  be 
sent  from  Culebra  Cut,  as  they  were  obliged 
to  operate  over  single  track.  The  delivery  of 
spoil  from  Culebra  Cut  was  stopped  and  the 


approach  pier  of  the  locks,  and  vvhich  began 
to  settle  under  the  weight  of  the  pier.  Of  this 
total  amount,  36,000  cu.  vds.  were  handled  in 
Sept.,  1911,  the  balance  between  Jan.  1  and 
May  31,  1912. 

The  original  plan  of  the  dam  contemplated  a 
width  of  100  ft.  at  a  height  of  135  ft.  above 
sea  level,  with  side  slopes  on  the  upstream 
side  of  1  on  3  to  elevation  90  and  then  1  on  2 
to  elevation  135.  On  the  downstream  face 
the  slopes,  starting  at  the  top,  were  to  be  1 
on  2  down  to  elevation  88,  then  1  on  25  to 
elevation  20,  1  on  50  for  the  next  10  ft.  in 
elevation,  terminating  with  a  slope  of  1  on  2 
to  sea  level. 

During  1908  difficulty  was  experienced  with 
one  of  the  Panama  Railroad  embankments  on 
the  relocation  south  of  Gatun,  which  neces- 
sitated spreading  the  lower  courses  of  the  fill. 
In  this  case  the  slope  of  th.;  line  joining  the 
top  of  the  completed  embankment  with  the 
bottom  edge  of  the  bench  which  was  con- 
structed to  spread  the  foundation  over  the 
relatively  soft  area  was  between  1  on  7  and 
1  on  8.  .Assuming  this  for  the  slope  of  the 
dam,  the  division  engineer  prepared  a  plan  of 
cross  section  in  which  the  upstream  slope 
from  elevation  60  was  fi.xed  at  1  on  7.67  to 
elevation  105,  where  the  width  was  100  ft., 
and  the  downstream  slope  was  1  on  11.63,  con- 
tinuing to  elevation  30. 


Fig.   2 — Close    View    of   Gates   for    One    of   the     Lock    Chambers   at   Gatun. 


borrow  pits  as  a  source  of  supply  were  adopt- 
ed. From  two  to  si-x  steam  shovels  operating 
in  these  pits  and  in  the  vicinity  of  the  spillway 
removed  1,467,675  cu.  yds.  at  a  cost  of  $0.3027 
per  cubic  yard  delivered  on  the  dam.  In  addi- 
tion to  the  foregoing  sources  of  supply,  15,962 
cu.  yds.  were  obtained  from  the  excavation 
through  the  Mindi  Hills,  62,689  cu.  yds.  from 
power  house  excavation,  and  448  cu.  yds.  from 
lock  excavation. 

The  hydraulic  fill  was  pumped  into  the  dam 
by  five  pipe-line  dredges  working  in  borrow 
pits  upward  of  one  and  a  half  miles  distant, 
the  maximum  lift  of  the  material  being  100  ft. 
Two  of  them  worked  south  of  the  dam  and 
three  north  of  that  structure;  of  the  latter, 
one  worked  only  about  three  months  of  the 
year  in  this  locality.  For  the  longer  pipe  lines 
and  higher  lifts,  one  or  two  relay  pumps  were 
installed  to  assist  the  dredges.  One  of  the 
dredges  on  the  south  side  worked  between 
Feb.  1  and  July  6  in  pumping  material  along 
the  south  toe  of  the  extreme  western  portion 
of  the  dam,  spreading  the  foundation  of  the 
structure  in  order  to  overcome  the  slipping 
that  was  taking  place  in  the  blanket  over  the 
face  of  the  hill  on  the  west  on  which  the  dam 
rests.  It  handled  582,410  cu.  yds.  in  this  work. 
The  other  dredge  on  the  south  side  handled 
594,495  cu.  yds.  of  material  in  spreading  the 
fill  which  had  been  made  to  support  the  south 


In  1900,  when  the  board  of  engineers  ap- 
pointed for  the  purpose  of  reviewing  the 
project  to  determine  whether  any  change 
should  be  made  as  the  result  of  the  slip  which 
had  occurred  in  the  rock  fill  on  the  south  toe 
of  the  dam,  the  proposition  of  reducing  the 
height  of  the  dam  and  flattening  the  slopes 
was  submitted  to  it.  The  board's  report  was 
accompanied  by  a  typical  cross  section  of  the 
dam  which  was  adopted.  The  height  of  the 
dam  liad  been  reduced  20  ft.,  or  from  elevation 
135  ft.  to  elevation  115  ft.  The  slopes  on  the 
upstream  side  are  1  on  7.67  to  elevation  90. 
with  a  horizontal  berm  30  ft.  wide  at  elevation 
GO,  and  then  1  on  4  to  the  full  height,  or  115 
ft.  On  the  downstream  side  slopes  from  the 
top  down  were  fixed  at  1  on  4  to  elevation  90, 
thence  1  on  8  to  elevation  60,  from  which  to 
elevation  30,  1  on  16  was  adopted.  Below  ele- 
vation 30,  where  a  berm  was  provided,  the 
slope  was  1  on  8  to  sea  level.  According  to 
this  cross  section,  the  hydraulic  fill  was  to 
extend  to  elevation  KM),  where  it  was  to  be 
100  ft.  wide  and  topped  by  15  ft.  of  rock  fill. 
On  the  upstream  side  the  "hydraulic  fill  was  to 
have  a  slope  of  1  on  2,  and  in  the  interval 
between  this  fill  and  a  10- ft.  thickness  of  rock 
on  the  outer  slope  of  the  dam  was  to  be  the 
"cheapest  filling  available."  On  the  down- 
stream side  the  hydraulic  fill  had  a  slooe  of 
1  on  2  down  to  elevation  -55,  and  thence  to  sea 


level  on  a  slope  about  parallel  to  the  slope 
of  the  dam,  the  interval  between  the  fill  and 
the  exterior  slope  of  the  dam  to  be  of  the 
"cheapest  filling  available,  rock  fill  preferred 
for  surface  of  slopes." 

The  construction  of  the  dam  proceeded  in 
accord  with  these  recommendations,  except 
that  for  construction  purposes  authority  was 
given  to  continue  the  practically  1  on  8  slopes 
on  upward,  the  change  of  slopes  to  be  made 
later.  The  cheapest  filling  available  was  that 
supplied  by  the  dredges,  and  it  was  evident 
that  if  this  did  not  dry  out  properly  a  condi- 
tion might  arise  which  would  result  in  produc- 
ing such  a  head  against  the  dry  fill  that  a 
blowout  might  occur.  .Accordingly,  in  Nov., 
1909,  instructions  were  given  to  increase  the 
quantity  of  dry  fill  on  both  the  upstream  and 
downstream  sides,  encroaching  if  necessary 
into  the  hydraulic  fill  so  as  to  secure,  outside 
of  the  latter,  masses  such  that  any  hydrostatic 
pressure  that  might  be  produced  by  the  hy- 
draulic fill  would  tend  to  act  downward  on 
the  exterior  masses  instead  of  upward  and 
outward.  The  drying  out  that  had  been  tried 
in  the  dry  season  of  1910-11  showed  an  un- 
satisfactory condition  regarding  the  consolida- 
tion of  at  least  the  central  portion  of  the 
hydraulic  fill  in  that  part  of  the  dam  east  of 
the  spillway,  but  it  was  believed  that  if  con- 
struction proceeded  along  the  lines  given  the 
soft  material  would  be  squeezed  out  as  the 
height  of  the  dam  increased. 

In  order  to  determine  the  settlement  that 
was  taking  place,  observations  were  required 
on  hubs.  These  observations  showed  a  gradual 
settlement  until  on  Oct.  12,  1911,  a  movement 
occurred  in  the  east  half  of  the  dam.  On  the 
north  side,  for  a  length  of  approximately  1.000 
ft.,  the  top  of  the  dry  fill  settled  4  or  5  feet. 
This  vertical  movement  was  accompanied  by  a 
horizontal  movement,  greatest  at  the  75-ft. 
contour,  where  it  amounted  to  14.2  ft,  and 
gradually  diminishing  down  the  slope  to  the 
31-ft.  contour,  where  the  horizontal  displace- 
ment was  about  3.2  ft.  in  a  length  of  about 
700  ft.  While  the  crest  of  the  slope  moved 
downward,  the  lower  portions  of  the  slope 
were  bulged  upward  to  a  certain  extent, 
measurements  showing  a  rise  of  1.25  ft.  on  the 
(!0-ft.  contour  at  a  point  1,150  ft.  from  the 
center  of  the  spillway  channel.  The  movement 
was  within  the  dam,  as  was  verified  by  a  test 
pit  sunk  where  the  bulging  was  greatest, 
which  also  showed  that  the  masses  of  dry 
fill  desired  had  not  been  secured.  Materitl 
was  piled  to  the  north  of  the  31-ft.  contoi  , 
giving  additional  weight  to  the  toe,  and  a 
blanket  of  spoil  sufficient  to  make  a  continu- 
ous slope  from  the  31-ft.  berm  to  the  top  of 
the  dam  was  placed  over  the  north  face.  There 
was  no  motion  after  this  additional  weight  had 
been  added  other  than  the  gradual  settlement. 
In  addition  to  these  steps,  instructions  were 
issued  to  pump  sand  into  the  hydraulic  fill 
along  the  1,000-ft.  length  where  the  settlement 
occurred  at  the  top,  and  to  bring  the  dry  fill 
up  on  the  regular  slopes,  gradually  crowding 
the  hydraulic  fill  until  the  distance  between 
the_  dry  fills  on  the  two  sides  was  25  ft.,  after 
which  the  hydraulic  fill  was  to  be  covered  with 
red  clay  secured  from  the  vicinity  and  prop- 
erly tamped  wet  until  a  height  of  103.35  ft. 
was  reached,  where  the  thickness  would  be  100 
ft.  It  is  proposed  to  continue  observations  and 
ultimately  to  bring  the  dam  to  105  ft.  above 
sea  level  and,  if  necessary,  subsequently  to 
raise  it  to  the  height  originally  advocated. 

A  movement  occurred  about  the  same  time 
on  the  south  slope,  the  greatest  lateral  motion 
being  6.5  ft.  on  the  75-ft.  contour.  On  the 
60-ft.  berm  there  was  a  lateral  movement  of 
0.5  ft.  A  heavy  toe  was  added  on  the  60-ft. 
level,  extending  from  the  dam  to  the  spillway 
channel  wall  and  to  the  berm. 

In  adapting  to  the  ground  the  cross  section 
proposed  by  the  board  the  slopes  were  modi- 
fied where  the  dam  is  practically  a  blanket 
over  the  spur  projecting  from  the  hills  on  the 
west  side  against  which  the  dam  abuts,  and 
here  the  plan  proposed  of  making  the  up- 
stream slope  1  on  4  and  the  downstream  slope 
!  on  5  was  approved.  .As  drv  fill  was  added  on 
the  upstream  face  of  the  hill  a  condition  de- 
veloped   indicating    that    the    material    on    the 
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bottom  extending  out  from  the  foot  of  the  hill 
would  not  bear  the  weight,  so  that  it  was 
necessary  to  flatten  the  slope,  which  was  ac- 
cordingly authorized  to  be  1  on  7.67.  A  heavy 
fill  was  placed  on  the  ridge  that  was  pushed 
up  outside  of  the  toe  of  this  slope,  and,  in 
addition,  one  of  the  dredges  operating  to  the 
south  of  the  dam  extended  the  foundation 
outside  of  the  rock  fill  by  distributing  material 
over  the  bottom,  thus  adding  to  the  spread 
given  the  foundations. 

St'illv.vy. — In  the  construction  of  the  spillway 
work  was  confined  during  the  first  half  of  the 
year  to  the  east  and  west  flanks,  where  the 
abutments,  ogee  and  crest  piers  were  completed 
to  elevation  69,  on  the  top  of  the  dam.  With  the 
beginning  of  the  dry  season  about  two-thirds 
of  the  central  section,  which  had  been  held  at 
elevation  10  except  for  the  construction  piers, 
was  inclosed  with  a  cofferdam  and  the  concrete, 
work  carried  well  above  water  level.  The  full 
closure  was  then  made  within  the  cofferdam 
covering  the  balance  of  the  central  section. 
Three  Stoney  gates  and  one  cylindrical  valve 
were  installed  to  control  the  flow  through  the 
four  undersluices.  The  program  contemplated 
the  completion  of  the  central  portion  to  eleva- 
tion 50  by  April  1,  so  that  the  lake  could  be 
allowed  to  rise  to  this  height  at  the  dam.  This 
was  done  for  the  total  length,  except  about  120 


cubic  yard.  When  the  dry  excavation  of  the 
channel  was  completed  the  barrier  was  blown 
up. 

The  five  dredges  which  operated  between 
the  Mindi  Hills  and  deep  water  in  the  Carib- 
bean to  excavating  from  the  canal  prism  re- 
moved 3,859,445  cu.  yds.  of  earth  and  495,595 
cu.  yds.  of  rock.  Channel  silting  during  the 
year  amounted  to  3,036,000  cu.  yds.,  making 
the  net  earth  excavation  in  this  section  823,'l45 
cu.  yds.  Between  Mindi  and  Gatun  two 
dredges  removed  515,787  cu.  yds.  of  earth 
south  of  the  old  Panama  Railroad  line.  The 
total  amount  of  dredging  in  the  prism  aggre- 
gated 4,870,827  cu.  yds.,  at  an  average  cost 
of  $0.2481  per  cubic  yard.  The  total  output 
for  the  year  from  the  eanal  prism  and  lock 
site  aggregated  5,754,745  cu.  yds.,  and  from 
accessory  works  444,327  cu.  yds. 

Breakwater'. — The  breakwater  extending  out 
from  Toro  Point  is  intended  for  the  protec- 
tion of  the  harbor  and  the  shelter  of  vessels 
against  northers,  and  its  line  of  direction  is 
normal  to  prevailing  winds  during  these 
storms.  It  is  not  intended  to  give  protection 
against  the  waves  produced  by  the  trade  winds, 
which  generally  are  from  the  northeast. 

During  the  past  fiscal  year  5,514  lin.  ft.  of 
double  track  and  48  lin.  ft.  of  single  track 
trestle  were  completed,  making  the  total  length 


Fig.  3 — View  of   Culebra   Cut,   Looking   North    From   West   Bank. 

(The  two  shovels  in  the  foreground  are  working  on  the  final  bottom.) 


ft.  which  remains  at  elevation  45,  but  this 
portion  is  to  be  built  up  to  the  required  height 
in  advance  of  the  water  reaching  the  45-ft. 
level.  Though  the  gates  controlling  the  under- 
sluices were  closed  on  April  30  and  the  lake 
allowed  to  rise,  they  were  subsequently  raised, 
as  the  non-completion  of  the  lock  gates  did 
not  permit  the  proposed  lake  level.  The  sluice 
gates  were  raised  and  lowered,  depending 
upon  circumstances,  until  Aug.  17,  1912,  when 
the  condition  of  the  lock  gates  was  such  that 
they  could  be  closed.  On  this  date  the  lake 
had  reached  a  height  of  32.01  feet.  A  trestle 
was  built  from  the  eastward  at  elevation  95 
and  a  derrick  erected  near  the  west  abutment 
to  enable  construction  work  on  the  east  and 
west  flanks  to  proceed  during  the  first  half  of 
the  current  year.  The  total  amount  of  con- 
crete laid  was  58.666  cu.  yds.,  at  a  cost  of 
$7.0988  per  cubic  yard. 

Channel. — In  the  channel  between  Gatun 
locks  and  the  Atlantic  Ocean  excavation  in  the 
dry  was  continued  and,  with  the  exception  of 
the  dike  separating  the  cut  from-  the  Frcncli 
canal,  was  completed  on  Feb.  24,  1912.  The 
sluicing  operations  were  completed  by  the  re- 
moval "of  1,000  cu.  yds.  of  mud,  at  a  cost  of 
$2.5976  per  cubic  vard.  Two  steam  shovels  re- 
moved 56,703  cu.  yds.  of  earth  and  368,109  cu. 
yd^.  of  rock  at  an  average  cost  of  $0.5952  per 


of  the  trestle  on  July  1,  1912,  10,927  ft.  Fill 
dumped  from  the  trestle  aggregated  460,040 
cu.  yds. ;  in  addition,  6.498  cu.  yds.  were  used 
for  ballast  and  4,680  cu.  yds.  were  furnished 
the  fortifications,  all  of  which  was  procured 
from  the  Toro  Point  quarry.  Porto  Bcllo  rock 
for  the  exterior  of  the  breakwater  was  de- 
livered in  August,  1911.  The  rock  was  shipped 
in  barges,  transferred  to  Lidgerwood  trains  by 
locomotive  cranes,  and  plowed  off  on  the  north 
side  of  the  trestle.  During  the  year  65,133  cu. 
yds.  were  unloaded  in  this  way.  Of  the  rock 
removed  by  the  dredges  from  the  canal  prism, 
510.780  cu.  yds.  were  dumped  in  the  vicinity 
of  the  trestle.  The  cost  of  stone  in  the  break- 
water secured  from  the  Toro  Point  quarry 
was  $1.3832  per  cubic  yard ;  that  from  Porto 
Bello  was  placed  at  a  cost  of  $4.6445  per  cubic 
yard. 

CENTRAL    DIVISION. 

The  work  of  this  division  embraces  all 
the  excavation  between  the  Gatun  Dam 
and  Pedro  Miguel  Locks.  The  division  is 
divided  into  four  construction  districts.  The 
Chagres  district  extends  from  the  Gatun 
Dam  to  the  Chagres  River  at  Gamboa,  in 
which  distance  the  Chagres  River  crosses  the 
axis  of  the  canal  23  times,  thus  forming  a 
series  of  peninsulas. 

The  total  amount  removed  in  the  Chagres 


section  during  the  year  aggregated  560,509' 
cu.  yds.,  leaving  151,000  cu.  yds.  of  wet  exca- 
vation still  remaining. 

During  the  year  16,476,769  cu.  yds.  of  ma- 
terial were  removed  from  the  Culebra  Cut 
and,  from  estimates  prepared  on  July  1,  1912,. 
11,863,540  cu.  yds.  remained  to  be  removed 
in  order  to  complete  this  section  of  the  canal. 
The  amount  remaining  was  again  increased 
over  that  reported  a  year  ago  by  3,595,000  cu. 
yds.,  in  order  to  allow  for  slides  already 
existing  at  the  beginning  of  the  year  and  for 
excavation  along  the  upper  levels  of  the  banks 
of  the  canal,  where  slides  had  developed  or 
were  anticipated,  and  outside  of  the  canal 
prism  lines.  The  total  amount  of  material  re- 
moved during  the  year  outside  of  the  slope 
lines  and  because  of  slides  aggregated  5,915,- 
000  cu.  yds.,  or  35.90  per  cent  of  the  total 
amount  of  material  removed  from  the  cut  as 
against  30.07  per  cent  during  the  previous  year. 
The  total  amount  of  material  due  to  slides  so 
far  removed  aggregates  16,671,000  cu.  yds.,. 
and  the  estimated  amount  remaining  is  3,595,- 
000  cu.  yds.  The  work  in  the  cut  has  been 
retarded  on  account  of  slides  and  breaks  in 
its  banks  which  increased  as  the  cut  was  deep- 
ened. The  geological  formation  changes  so 
frequently  and  suddenly  that  no  treatment  for 
slides  has  proven  effective,  except  that  of  ex- 
cavating and  hauling  away  the  material  com- 
posing the  moving  mass  until  the  slide  comes 
to  rest  or  until  the  angle  of  repose  for  the 
particular  material  in  motion  is  reached.  At 
the  Cucaracha  slide,  which  has  been  practically 
at  rest  for  over  a  year,  the  angle  of  repose  is. 
somewhat  steeper  than  1  on  5,  while  the 
Culebra  slide  on  the  west  bank,  where  the 
material  is  still  moving,  the  present  slope  is 
about  1  on  5.  In  the  slide  on  the  west  bank 
of  the  canal  just  north  of  the  village  of 
Culebra,  the  moving  material  is  of  stratified 
rock  moving  in  mass  on  a  layer  of  lignite 
which  has  an  inclination  of  1  on  7.  This  slide 
developed  early  in  the  dry  season.  These  very 
flat  slopes  of  the  bank  in  the  deepest  portions 
of  tlie  cut  explain  the  large  amount  of  ma- 
terial added  by  slides  and  breaks  over  the 
original  estimates.  A  number  of  relatively 
small  slides  developed  as  the  cut  was  deep- 
ened, but  the  largest  one  now  in  motion  is- 
that  which  results  from  a  break  in  the  west 
bank  of  the  canal  at  Culebra  and  covers  an 
area  of  about  63  acres.  From  this  slide  2,710,- 
000  cu.  yds.  were  removed  during  the  year, 
making  a  total  thus  far  taken  out  of  6,765,000- 
cu.  yds.,  and  leaving  still  to  be  handled  an 
estiiTiated  amount  of  1.300,000  cu.  yds.  The- 
next  largest  slide  lies  on  the  east  side  of  the 
cut.  opposite  Culebra,  and  covers  an  area  of 
50.7  acres.  From  this  slide  1,960,000  cu.  yds. 
were  removed  during  the  past  year,  making  a 
total  of  4,290,000  cu.  yds.  that  have  been  taken 
out  since  it  started,  in  1907;  it  is  estimated 
that  600,000  cu.  yds.  still  remain. 

Thus  far  increases  in  the  estimates  of  ma- 
terial to  be  removed,  made  necessary  by  the 
slides,  will  cause  no  increase  in  the  total  esti- 
mated cost  of  Culebra  Cut.  as  the  division 
costs  were  reduced  during  the  past  year,  ef- 
fected in  part  by  increased  efficiency  of  the 
organization,  by  the  fewvr  interruptions  in 
the  transportation  service  by  slides  and  water, 
by  the  better  conditions  generally  of  the 
dumps,  and  by  the  upkeep  of  the  outout.  due 
to  the  amount  removed  by  the  shovels  on  the 
upper  reaches.  It  is  also  of  interest  to  note 
that  none  of  the  slides  which  occurred  during 
tlie  year  would  have  interfered  with  the  pas- 
sage of  ships  had  the  canal  been  in  operation. 

The  sunmiit  of  drainage  in  the  cut  is  about 
opposite  Culebra,  and  water  south  of  this 
point  was  drained  into  the  Pacific  by  pumping 
from  a  suinp  at  Pedro  Miguel  until  .-Vug.  15, 
1911,  when  arrangements  were  perfected  for 
draining  through  the  central  cuKrrt  of  the 
Pedro  Miguel  locks.  The  dike  separating  the 
cut  on  the  north  side  from  the  Chagres  River 
remained  intact,  and  the  pumping  plant  pre- 
viously described  continued  in  service  to  han- 
dle the  water  which  drains  to  the  north  from 
the  summit. 

The  diversion  channel  on  the  east  side  of  the 
cut,  for  carrving  the  waters  of  the  Obispo 
River  and  its'  tributaries.  ga\-e  trouble  during 
the    vear.     In    March,    1912,   cracks   appeare* 
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to  the  south  of  Empire  suspension  bridge,  in- 
cHcating  a  motion  of  the  material  lying  be- 
tween the  diversion  and  the  cut  proper.  Steps 
were  taken  to  relocate  tliis  part  of  the  diver- 
sion farther  to  the  eastward,  so  that  should  a 
slide  occur  the  waters  of  the  diversion  would 
aiot  pour  into  the  cut  and  interfere  with  work. 
Excavation  was  begun  in  April  and  finished 
iluring  that  month;  in  all,  2(!,1C8  cu.  yds.  were 
removed ;  and  the  new  portion  is  1,970  ft.  long 
and  located  .510  ft.  east  of  the  old  diversion  at 
its  most  distant  point.  When  the  water  was 
turned  into  the  new  channel  the  weight  of  the 
threatening  bank  was  lightened  by  reiuoving 
the  material  between  the  old  portion  of  the 
diversion  and  the  face  of  the  cut.  The  slide 
on  the  east  side  of  the  canal,  opposite  White- 
house,  threatened  to  break  back  into  the 
Obispo  diversion  at  that  point.  While  the 
movement  of  the  material  was  slow-,  it  was 
ileemed  safer  to  relocate  the  diversion  about 
lOO  ft.  eastward  of  its  present  location,  and 
work  with  this  in  view  was  undertaken  toward 
the  close  of  the  year. 

All  trains  loaded  in  the  cut  were  hauled  out 
at  either  end  to  the  dumps.  The  dumps  used 
for  wasting  material  from  the  canal  proper 
after  Feb.  15,  when  the  service  to  Gatun  was 
discontinued,    were    those    at    Miraflores    and 


silt-bearing  current  from  the  excavated  chan- 
nel in  the  Pacific,  thereby  reducmg  the  cost 
of  maintenance  and  making  navigation  of  the 
channel  easier  bv  eliminating  the  cross  cur- 
rents. In  constructing  the  dike,  a  pile  trestle 
is  being  driven  toward  the  island  from  which 
material  is  dumped.  Prior  to  June  30,  1911, 
the  trestle  had  been  constructed  for  a  total 
distance  from  the  shore  line  of  2.78  miles. 
During  the  vear  this  trestle  was  extended 
1,300  ft.,  giving  a  total  length  of  trestle  con- 
structed to  June  30,  1912,  of  16,051  ft.,  or  3.04 
miles.  The  length  of  the  trestle  on  June  30, 
1912.  was  1,320  ft.  from  Naos  Island,  and  the 
fdl  was  extended  to  within  2,000  ft.  of  its 
end,  or  3,320  ft.  from  the  island.  Much  trouble 
was  experienced  during  the  past  two  years  in 
extending  the  fill,  due  to  the  sliding  of  the 
bottom  under  pressure,  caused  by  the  weight 
of  the  stone  dumped  from  the  trestle.  The 
total  vertical  settlement  at  one  locality  on  the 
dike  during  the  year  aggregated  125  ft.  The 
elevation  of  the  top  of  the  trestle  is  14  ft. 
above  mean  tide,  and  the  average  depth  of 
water  for  the  last  mile  of  trestle  constructed 
is  about  15  ft.  at  mean  tide,  giving  a  total 
height  of  trestle  of  about  29  ft.  above  the 
original  bottom.  When  the  rock  is  dumped 
from  the  trestle  it  begins  to  settle  as  soon  as 


The  average  division  cost  of  excavation  for 
the  vear,  includmg  plant  charges  and  all  items 
which  entered  into  its  accomplishment,  was 
$0.5101  per  cubic  yard. 

PACIFIC  DIVISION. 

The  work  of  this  division  consists  principally 
of  the  construction  of  the  locks  and  dam  at 
Pedro  Miguel,  the  locks  and  dams  at  Mira- 
flores, the  .^ncon  quarry,  dredging  for  sand 
at  Chame,  excavating  a  channel  between  the 
locks  and  below  Miraflores  Locks  to  deep 
water  in  the  Pacific,-  and  sanitary  engineering 
work  prescribed  by  the  sanitary  department. 

Pedro  Miguel  Loc/r.s.— The  excavation  for 
the  Pedro  Miguel  Locks  amounted  to  1,130,236 
cu.  yds.,  exclusive  of  the  material  removed  in 
preparing  the  foundations.  The  cost  of  the 
work  during  the  last  year  was  $0.3018  per 
culiic  yard.  In  preparing  the  lock  foundations, 
which  consisted  of  removing  material  below 
floor  level  in  order  to  secure  footings  for  the 
walls,  foundations  for  lateral  culverts,  sills  and 
sumps,  38,82()  cu.  yds.  were  handled  at  a  cost 
of  $2.1715  per  cubic  yard.  A  large  portion  was 
removed  with  picks  and  shovels  and-  loaded 
into  skips  which  were  handled  by  locomotive 
cranes  or  derricks  into  cars.  Steam  shovels 
were  employed  wherever  practicable. 


Fig.  4 — Slide   of  Stratified    Rock   in   Culebra    Cut. 

(This  slide  involved  about  900,000  cu.  yds.  of  lOck    and  moved  about  .".  ft.   per  day  on  .1  slope  of  onevertical  ti>  seven  liorizontal.) 


Balboa  for  trains  run  to  the  south,  and  the  rail- 
way relocation  dumps  for  trains  run  to  the  north 
over  the  Chagres  River  bridge.  The  material 
excavated  from  the  high  levels  on  both  sides 
of  the  canal  was  wasted  on  local  dumps,  with 
the  exception  that  a  few  of  the  Lidgerwood 
trains  serving  shovels  at  Rio  Grande  and 
Culebra  were  run  over  the  Panama  Railroad 
to  the  dumps  at  Miraflores  and  Balboa.  For 
finishing  the  work  at  San  Pablo,  three  old 
dumps  were  reopened  and  two  new  river 
dumps  utilized.  Of  the  spoil  hauled  from  the 
central  division,  1,585,184  cu.  yds.  were  sent 
to  Gatun  for  use  on  the  dam  in  back  fill  of  the 
locks;  2.872,950  cu.  yds.  were  wasted  at  Mira- 
flores ;  3,930,543  cu.  yds.  were  used  at  Balboa, 
partly  in  reclaiming  swamp,  partly  in  extend- 
ing the  breakwater,  and  the  rest  wasted ; 
5,208,890  cu.  yds.  dumped  along  the  relocated 
railway. 

,  In  addition  to  the  amount  wasted  on  the 
division  dumps,  which  aggregated  1.5,259,391 
cu.  yds.,  1,883,670  cu.  yds.  were  furnished  other 
divisions. 

Breakwater.— The  Naos  Island  Dike  or 
Breakwater  is  to  extend  from  the  shore  at 
Fast  Balboa  to  Naos  Island  in  the  Pacific,  a 
distance  of  3.2!t  miles  from  the  mainland,  and 
is   constructed   for   the   purpose   of   cutting   off 


it  attains  a  height  of  a  few  feet,  displacing 
adjacent  material  which,  pushing  up,  forms  a 
parallel  ridge  of  mud.  By  the  time  the  rock 
rill  has  been  completed  to  full  height  these 
parallel  ridges  are  about  80  ft.  from  the  center 
of  the  track.  Experience  shows  also  that  the 
trestle  is  pushed  out  when  the  fill  reaches  the 
height  of  mean  tide  and  cuts  off  communica- 
tion beyond  the  lireak.  To  lessen  the  difficul- 
ties and  to  spread  the  foundations  as  much  as 
possible,  suitable  material  removed  by  the 
dredges  in  the  channel  was  dumped  in  front 
of  the  trestle  and  spread  for  a  considerable 
distance  on  either  side  of  the  center  line.  A 
board  appointed  to  submit  a  plan  for  hasten- 
ing progress  on  the  construction  of  this  break- 
water recommended  the  building  of  a  double 
trestle,  dumping  mi  either  side,  thereby  spread- 
ing the  fill  and  continuing  the  fill  to  mean  tide 
out  to  the  island,  thereby  saving  the  trestle, 
which  is  to  be  made  more  substantial  than 
formerly.  When  the  fill  has  been  extended 
to  the  island  it  is  to  be  carried  to  full  height, 
commencing  at  the  island ;  should  a  break 
then  occur  in  the  trestle,  there  would  l>e  con- 
siderable length  of  it  left  to  filL  over.  The 
double  trestle  is  being  built.  The  total  amount 
expended  on  the  dike  bv  the  central  division 
up  to  June  30,  1012,  was  $180,390.79. 


.•Vt  the  beginning  of  the  fiscal  year  the  con- 
struction plant  had  been  moved  to  Miraflores. 
with  the  exception  of  two  chamber  cranes. 
The  dismantling  of  these  began  on  Dec.  12  and 
Feb.  7,  respectively.  The  total  amount  of 
concrete  laid  during  tlie  year  at  Pedro  .Miguel 
was  182,870  cu.  yds.,  mixed  entirely  by  the 
auxiliary  plant,  w-hich  consisted  of  one  2-yd. 
mixer  located  at  the  south  end  of  the  east 
wall  until  Sept.  25,  two  2-yard  mixers  installed 
at  the  south  end  of  the  west  storage  trestle  in 
the  forebay,  one  of  which  was  moved  on 
March  15,  and  an  average  of  3.10  %-yd.  mix- 
ers, which  were  moved  about  as  considered 
most  advantageous.  Prior  to  dismantling,  the 
chamber  cranes  handled  28,4.50  cu.  yds.  of  con- 
crete supplied  by  the  auxiliary  plant  and  were 
also  engaged  in  setting  iron  work  and  filling 
the  center  wall.  The  remaining  154,420  cu. 
yds.  were  handled  either  by  locomotive  cranes 
and  derricks  or  poured  into  forms  from  the 
%-yd.  mixers.  The  auxiliarv  mixers  operated 
on  an  8-hr.  day  basis  and  produced  30.12  cu. 
yds.  per  mixer  per  hour  working  time  and 
20.90  cu.  yds.  service  time.  The  total  vardage 
for  the  year  was  made  up  of  134,193  cu.  yds. 
of  plain  concrete,  at  an  average  cost  of  $.5.7183 
ner  cubic  yard,  and  48.077  cu.  yds,  of  re- 
inforced   concrete,     at    an     average    cost    of 


Noveinl)<_T  JO.   V)12. 


ENGINEERING     &     CONTRACTING 


567 


$^.")lil"i  per  cubic  yard.  Rcviseil  estimates 
made  on  July  1,  llUl',  showed  an  increase  of 
(jl,7<il  cu.  yds.  in  the  total  amount  uf  con- 
crete previously  estimate<l  tor  these  locks.  The 
amount  placed  to  June  ;?il.  i;)li),  was  .><47.!)2li 
cu.  yds.  and  the  estimated  amount  remaining 
was  ol.lol)  cu.  yds. 

Back  tillinii;  behind  the  side  walls  was  con- 
tmued  throughout  the  year,  and  a  total  of 
•STl.L'li'  cu.  yds.  were  placed.  The  cost  of  the 
back  till  of  the  main  walls  averaged  $0.3.>i"i 
per  cubic  yard  and  in  the  center  wall  $0.!)i;:l:i 
per  cu.  yil. 

The  drainage  from  the  central  division  was 
turned  through  the  culvert  in  the  center  wall 
at  Pedro  .Miguel  on  .-Kug.  l-l.  which  permitted 
the  resumption  of  building  the  west  dam.  and 
.■(■21,.'JJSIi  cu.  vds.  were  added  during  the  vear, 
at  a  cost  of  $(»..5(l4ll  per  cu.  yd.  The  dam  'is  .^7 
per  cent  completed.  The  excavation  for  the 
concrete  core  wall,  to  connect  the  dam  with 
the  wing  wall  of  the  lock,  was  begun  and  is  O.j 
per  cent  completed :  the  amount  of  material 
removed  was  M.!i37  cu.  yds.,  at  a  cost  of  $l.oii2ii 
per  cubic  yard. 


remainder    of    rock.     The    average    cost     wa.- 
$l.r)()77  per  cubic  yard. 

Slides  which  developed  at  l)oth  the  east 
an(l  west  sides  of  the  lower  lock  interfered 
with  the  movements  of  the  berm  cranes,  ne- 
cessitating a  different  system  of  handling 
made  possible  l)y  utilizing  the  construction 
locomotives  and  cars  which  had  been  used  in 
connection  with  the  plant  at  I'edro  Miguel. 
The  slide  at  the  lower  end  of  the  lower  west 
chamlier  has  been  the  .source  of  greatest  dif- 
liculty.  has  delayed  tile  construction  of  the 
west  wall,  and  materiall>  increased  the  cost. 
Instead  of  erecting  two  chamber  cranes  in 
each  lock,  as  was  originally  proposed,  and 
supplying  them  wMth  concrete  for  the  center 
wall  from  the  berm  cranes,  the  four  cranes 
were  placed  in  the  east  chambers,  two  erected 
in  the  upper  and  two  in  the  lower  locks.  The 
cantilevers  occupy  such  a  position  that  the 
longer  arms  extend  entirely  over  the  center 
wall.  In  addition,  the  supply  of  concrete  is 
not  furnished  by  the  berm  cranes,  as  origin;d- 
ly  intended,  but  by  stationary  mixing  plants — 
two  in  number — one  in  the  east  wall  of  the 
upper   lock  and   one   in   the   east   wall   of   the 


anil  began  placing  concrete,  handling  forms, 
and  steel  on  July  13,  Aug.  3,  Feb.  lo,  and 
.March  Hi.  respectively.  The  chamber  cranes 
h.mdled  ■J.31,.Viu  cu.  yds.  of  concrete  and  7,M\i 
cu.  yds.  of  lining  for  center  wall.  They 
placed  an  average  of  '>HMt<  cu.  yds.  of  concrete 
and  tilling  per  hour  actual  working  time,  and 
they  averaged  -i'^.'^iit  cu.  yds.  of  material  per 
hour  in  service,  consuming  at  this  work  .>5.34 
per  cent  of  the  total  time  in  service.  During  'J 
per  cent  of  the  lime  in  service  the  cranes  han- 
dled forms  and  other  material,  and  delays 
amounted  to  4-"i.ilii  per  cent.  14.58  per  cent  ol 
which  was  waiting  for   forms. 

The  tw'o  auxiliary  J-yd.  mixers  installed  in 
the  east  wall  of  the  upper  locks  supplied  con- 
crete until  June  I'l,  IHI'.',  and  from  May  8 
two  J-yd.  mixers  installed  on  the  east  wall 
of  the  lower  locks  were  operated,  making  an 
average  of  2.ii!)  mixers  of  this  size  for  the 
year.  They  produced  "2">3.4oO  cu.  yds.  of  con- 
crete and  operated  on  the  same  time  as  the 
chamber  cranes,  averaging  lo.l«  hours  per  day. 
or  at  the  rate  of  ()»>.:{.'(  cu.  yds.  of  concrete  per 
mixer  ner  hour  working  tiine  and  40.29  cu.  yds. 
service  time. 


Fig.    5 — General    View    of    Pedro    Miguel    Locks. 


MiriiiJurcs  Locks. — .At  Miraflores  excavation 
of  the  lock  pit  was  continued,  and  resulted  in 
the  removal  of  (124.747  cu.  yds.,  exclusive  of 
that  for  preparing  foundations.  Of  the 
amount  excavated,  12ij,351  cu.  yds.  were  of 
earth  and  .")04.3!l(i  cu.  yds.  were  of  rock.  The 
average  cost  of  lock  excavation  was  $ii.<i.')()i; 
per  cubic  yard.  The  surface  of  the  rock  on 
which  the  Miraflores  Locks  are  founded  dips 
rapidly  at  the  north  end  of  the  site.  The  walls 
were  ori.ginally  located  with  their  northern 
extremities  on  rock  which  was  only  a  few 
feet  above  the  desired  grade.  After  the  ex- 
cavation for  the  locks  had  been  begun,  changes 
in  design  necessitated  extending  the  walls  08 
ft.  farther  north,  thereby  not  only  increasing 
the  amount  and  depth  of  excavation  required 
to  secure  suitable  foundations,  but  adding  ma- 
terially to  the  clifficulties  and  cost,  in  that  the 
additional  work  had  to  be  done  in  a  con  lined 
space  below  the  surface  water  level,  and  it 
was  necessary  to  remove  a  number  of  con- 
struction tracks  which  had  been  located  ac- 
cording to  the  original  plan.  In  performing 
this  work  and  preparing  the  lower  lock  foun- 
dations Hi-"). 14.")  cu.  yds.  were  removed,  of 
which    2<i.8.'Vj   cu.    vds,    were   of   earth   and   the 


lower  lock,  each  containing  two  2-yd.  mixers. 
The  concrete  is  delivered  from  the  auxiliary 
mi.xers  to  the  chamber  cranes  liy  narrow-.gagc 
equipment  operating  over  tracks  laid  on  the 
lock  floors.  After  completin.g  the  upper  lock 
walls  one  of  the  chamber  cranes  was  taken 
to  the  lower  level,  and  at  present  there  are 
three  operating  on  the  level  of  the  lower  lock. 

On  June  3(i,  UHl,  there  were  two  berm 
cranes  in  operation  at  .Miraflores,  and  the 
other  two  were  put  in  commission  on  July  2"i 
and  Oct.  28,  respectively.  They  handled  the 
concrete  for  the  side  walls,  forms  and  irons. 
The  eight  mixers  connected  with  them  pro- 
duced 4li!t,(iol  cu.  yds.  of  concrete,  at  the  rate 
of  38.il()  cu.  yds.  of  concrete  per  mixer  per 
hour  of  actual  time  working  and  21.24  cu.  yds. 
per  mixer  per  hour  of  service  time.  Ilnring 
the  i)ast  year  these  cranes,  while  in  service, 
were  engaged  .")").4!l  per  cent  of  the  time  in 
Tnixing  and  placing  concrete,  and  ii."il  per  cent 
in  handling  forms,  steel,  or  other  material,  the 
rest  of  the,  time  being  taken  up  in  making  re- 
pairs, •■)..")4  per  cent;  v.'aiting  for  forms,  14.04 
per  cent ;  moving  crane,  8..'i2  per  cent :  and 
other  delays,  !).!lo  per  cent. 

The    four    ch.imber   cranes    were   assembled 


I  he  total  amount  of  ccmcrete  placed  in  the 
Miraflores  locks  during  the  past  year  was 
7"il.-"i4o  cu.  yds.,  made  up  of  72!l.i>!((;  cu.  yds. 
of  plain  and  22,444  cu.  yds.  of  reinforced  con- 
crete. The  construction  and  auxiliary  plants 
l)laced  4(U,07!I  cu.  yds.  and  ;i')0.4til  cu.  yds.. 
resnectively.  The  total  amount  of  masonry  laid 
in  the  locks  on  the  Pacitie  side  was  therefore 
!I34.41(»  cu.  yds.  and  174  cu.  yds.  in  the  winn 
walls.  Ihe  average  cost  of  the  concrvte  placed 
was  $4.')8(i7  per  cubic  yard  of  plain  concrete 
and  $10.(i;)88  per  cubic  yard  for  reinforced 
concrete. 

Hacklillin.g  the  lock  walls  was  continued 
with  material  from  locks  and  prism  excavation 
below  the  locks,  and  4"i<i,(i8l)  cu.  yds.  were 
place<l  during  the  year,  at  costs  of  $0.4174  per 
cubic  yard  for  that  liack  of  the  side  walls  and 
5!l.iil2(i  per  cubic  vard  for  that  in  the  center 
wall. 

(Jiuinw — The  crushed  stone  for  concrete  in 
the  Pacific  locks  was  obtained  from  the  Ancon 
(|uarry  which,  with  the  crusher  plant,  was 
operated  throughout  the  year.  The  total 
amount  produced  by  the  plant  was  8:f!'.27!t  cu. 
\ds..  at  a  cost  of  $0.ii72o  per  cubic  yard  in  the 
bins.    The   crushers   produced   2.V2.7ti  cu.   yds. 
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.per  hour  service  time  and  351.50  cu.  yds.  per 
hour  actual  working  time.  The  cost  of  stone 
delivered  in  the  stock  piles  at  the  locks  was 
$0.7996  per  cubic  yard. 

Saitd. — Sand  for  the  lock  masonry  and  other 
concrete  construction  was  obtained  from 
Chame  Bay,  about  2U  miles  west  of  Balboa.  It 
■is  secured  by  dredging,  thence  loaded  into 
barges,  towed  to  Balboa  and  transferred  to 
bins  by  rapid  unloading  cranes.  During  the 
year  564,837  cu.  yds.  were  unloaded,  or  an 
-average  of  115.94  cu.  yds.  per  hour  in  service, 
or  161.41  cu.  yds.  per  hour  working,  at  an 
average  operating  cost  of  $0.1177  per  cubic 
yard,  exclusive  of  charges  for  plant.  From 
the  bins  it  is  loaded  by  gravity  into  cars  and 
transported  to  the  storage  piles  at  the  lock 
-sites  or  to  such  other  points  as  may  be  de- 
sired. The  total  amount  produced  during  the 
year  was  564,837  cu.  yds.,  at  a  cost  of  $0.5107 
per  cubic  yard  delivered  in  the  bins.  The  cost 
■of  the  sand  in  stock  piles  was  $0.7025  per  cubic 
yard. 

MiraAores  Dam. — The  hydraulic   fill   in   the 

"west  dam  at  Miraflores  was  completed  on  Dec. 

4,  1911,  and  contains  625,048  cu.  yds.,  of  which 

.78,316   cu.   yds.   were   pumped   into   the    dam 

during  the  past  year. 

Dry  filling  was  continued  throughout  the 
year ;  425,125  cu.  yds.  were  placed,  at  an  aver- 
-age  division  cost  of  $0.4044  per  cubic  yard. 
The  dam  is  87  per  cent  completed  and  the 
Temaining    work    consists    in    connecting    the 


north  end  of  the  present  work  and  the  lock 
wall  over  the  space  now  occupied  by  the  west 
storage  trestle  and  train  tracks. 

C/ioH/K-/.— Excavation  of  the  channel  by 
steam  shovels  between  Pedro  Miguel  and 
Miraflores  and  south  of  the  latter  was  con- 
tinued ;  864,475  cu.  yds.  were  removed  during 
the  year,  of  which  411,987  cu.  yds.  were  of 
eartli  and  the  remainder  of  rock.  The  average 
cost  was  $0.7527  per  cubic  yard. 

The  hydraulic  e.xcavation  plant  was  in  oper- 
ation throughout  the  year  in  the  sea-level  sec- 
tion of  the  canal  south  of  Miraflores  and  ex- 
cavated 900,596  cu.  yds.  of  material.  Of  this 
amount,  78,316  cu.  yds.  were  dumped  into  the 
west  dam  at  Miraflores  and  822,280  cu.  yds. 
were  deposited  in  the  swamps  east  of  the 
canal  prism.  The  total  cost  of  handling  this 
material,  earth  and  rock,  was  $0.5564  per  cubic 
yard.  The  material  deposited  on  adjacent 
swamps  reclaimed  76  acres  of  tidal  swamp 
land  east  of  the  prism. 

The  dredges  operating  in  the  canal  during 
the  year  below  Miraflores  were  the  20-in.  sea- 
going suction  dredge  Culebra,  the  5-yd.  dipper 
dredge  Cardenas,  three  French  ladder  dredges, 
and,  for  a  period  of  three  months  at  the  close 
of  the  fiscal  year,  the  new  ladder  dredge 
Coronal.  Operating  in  the  prism  the  dredges 
worked  for  a  stretch  of  13,600  ft.  During  the 
year  the  dredges  removed  4,683,902  cu.  yds., 
at  an  average  cost  of  $0.19  per  cubic  yard. 
There  remained   at   the   close   of  the  year   to 


complete  the  excavation  in  the  channel,  4,194,- 
059  cu.  yds.,  including  700,000  cu.  yds.  esti- 
mated  allowance    for   silting. 

Rock  that  must  be  removed  lies  in  separate 
shoals  of  relatively  small  area  and  volume, 
and  the  rock  is  broken  up  for  dredging  by 
drilling  under  water  with  a  drill  scow  and 
breaking  below  water  with  a  Lobnitz  rock 
breaker.  Three  drills  were  operated  on  the 
drill  barge,  on  two  10-hour  shifts,  and  covered 
an  area  of  approximately  236,082  sqv  ft., 
through  which  153,819  lin.  ft.  of  holes  were 
drilled.  Of  the  amount  broken  up,  160,903  cu. 
yds.  were  removed  by  dredging.  By  the  rock- 
breaker  method  the  area  covered  was  approx- 
imately 563,617  sq.  ft.  and  the  depth  of  pene- 
tration averaged  3.69  ft.  The  amount  dredged 
from  the  area  thus  broken  aggregated  77,156 
cu,  yds. 

The  dredge  Corozal  is  a  self-propelling  cen- 
ter ladder  dredge  designed  to  excavate  mud 
or  sand  at  the  rate  of  1,200  cu.  yds.  per  hour 
from  a  depth  of  50  ft.  and  to  discharge  the 
spoil  directly  into  hoppers  of  1,020  cu.  yds. 
capacity  or  into  barges  alongside.  Two  sets 
of  39  buckets  are  provided,  one  set  with  a 
capacity  of  54  cu.  ft.  per  bucket  for  use  in 
soft  material  and  the  other  set  with  a  capacity 
of  34  cu.  ft.  per  bucket  to  be  used  when  dig- 
ging rock. 

The  equipment,  in  addition  to  the  dredges, 
consisted  of  5  tugs,  6  clapets,  7  dump  scows, 
and  6  sand  and  4  service  barges. 


EARTH       AND        ROCK        SECTION 


A  Simple  Method  of  Removing  a  Gy- 
ratory Crushing  Head  from  Its  Shaft. 

A  simple  arrangement  for  removing  a  mine 
■cone  or  crushing  head  of  a  gyratory  crusher 
from  its  shaft  is  illustrated  by  the  accompany- 
:!ng  drawing,  reproduced  from  the  "Engineer- 
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Arrangement  for   Removing    Head    From 
Gyratory    Crusher    Spindle. 

ing  and  Mining  Journal."  The  spindle  with  the 
"head  on  it  was  rested  in  a  frame,  as  shown. 
A  yoke  strap,  which  in  this  case  was  a  yoke 
taken   from  an  old  Cornish  pump,  was  fitted 


over  the  large  end  of  the  head  and  extended 
a  sufficient  distance  beyond  the  small  end  of 
the  head  to  allow  a  15-ton  jack  screw  to  be 
put  in  between  the  top  of  the  yoke  and  the 
end  of  the  spindle.  The  blue  flame  from  a 
kerosene  blow  torch  was  played  on  the  head 
for  about  40  minutes,  when  one  side  became 
heated  and  the  pressure  exerted  by  the  jack 
screw  easily  removed  the  head.  Railroad  iron 
could  be  used  to   form  the  yoke  strap. 


Methods  of   Driving  a   Double   Track 
Tunnel    in   Japan. 

Contributed   by  W.   L.    Saunders,    President, 
Ingersoll-Rand  Co. 

There  is  being  constructed  between  Osaka 
and  Kara,  Japan,  a  wide  gage,  double  track 
electric  raihvay.  The  line  runs  through  Mt. 
Ikoma  m  a  tunnel  two  miles  long.  The  fur- 
nished dimensions  of  the  complete  tunnel  will 
be  22.2  ft.  in  width  bv  19.35  ft.  in  height. 
Work  was  begun  July  3,  1911,  and  is  now  be- 
ing prosecuted  from  both  portals. 

Figure  1  shows  the  methods  pursued  in  this 
work.  The  upper  sketches  represent  the  head- 
ing, one  being  an  elevation  sliowing  the  breast 
and  the  other  representing  the  vertical  section, 
or  elevation  through  the  heading.  The  lower 
sketch  to  the  left  shows  a  section  across  the 
tunnel,  illustrating  the  entire  width  and  height, 
and  showing  the  heading  in  the  upper  central 
part. 

To  the  right  and  to  the  left  of  the  heading 
and  to  the  right  and  to  the  left  of  the  bench, 
are  sections  which  are  excavated  bv  the  use  of 
sloping  drills.  The  center  prism' is  also  re- 
moved in  the  same  manner. 

The  plan  immediatelv  to  the  right  of  this 
section  illustrates  the  cross-bar  used  for 
mounting  the  drills  in  the  heading.  The  head- 
ing is  8  ft.  high  and  11  ft.  wide;  the  center 
part  IS  4  ft.  high  and  27  ft.  wide,  and  the  bot- 
tom part  or  bench  is  9  ft.  high  and  8  ft.  wide. 

In  the  heading  a  bar  h  ins.  in  diameter  and 
10  ft.  in  length  is  fixed  horizontallv  across  the 
tunnel.  Jack  screws,  located  in  each  end  of 
this  bar,  serve  to  adjust  it  to  proper  lengths, 
and  to  fix  it  rigidly  against  the  walls.  Three 
water  Leyner  drills  are  mounted  on  this  bar 
and  the  upper  holes  are  first  drilled.  Then 
the  bar  is  lowered  to  a  point  nearer  to  the 
bottom  of  the  heading,  and  the  lower  holes 
are  drilled. 


Because  of  the  use  of  these  light  weight 
drills,  vvhich  do  not  kick  hard  against  their 
mounting,  it  is  possible  to  employ  this  bar  in 
place  of  the  usual  columns.  Columns  with 
arms  are  mainly  used  in  .America,  because 
drills  of  the  percussion  type  require  a  very 
rigid  mounting.  It  is  obvious  that  the  use  of 
the  horizontal  bar  facilitates  the  handling  of 
the  drills,  and  makes  it  possible  to  set  up 
quicker  after  a  blast  than  by  the  use  of  col- 
umns. The  whole  thing  with  the  drills  mounted 
is  handled  by  a  gang  of  men  who  climb  up 
over  the  muck  pile,  placing  the  bars  in  posi- 
tion and  drilling  the  holes  while  the  muckers 
are  at  work  below  them. 

The  center,   or  cut   holes,  are  drilled  to  a 
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Fig.    1 — Sketch    Showing    Methods    Pursued 
in   Double  Track  Tunneling   in  Japan. 

depth  of  8  ft.  all  the  other  holes  being  7  ft.  in 
.depth.     Blasting  is  done  by  time   fuse,  which 

15  admitted  nowadays  to  be  the  best  practice. 
Gelatine  is  placed  in  the  bottom  of  the  hole 
next  the  primer.  o\-er  it  is  placed  some  gela- 
tine and  then  60  per  cent  dvnamite.  Clay  is 
used  for  tamping.  Where  the  rock  is  hard, 
from  22  to  2(i  holes  are  drilled  in  the  heading, 

p  u'"  s^f'^""  '■''''1<  this  number  is  reduced  to 

16  holes  in  some  cases,  and  in  others  as  low  as 
12  holes.  The  mck  in  Mt.  Ikoma  is  granite, 
usually  hard,  especially  in  the  east  end. 

Progress  in  this  tunnel  has  averaged  over 
10  ft.  of  heading  per  dav.  Records  have  been 
made  of  20  ft.  in  24  hours,  single  heading. 
This  was  on  the  west  side,-  where  the  rock  is 
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of  moderate  hardness.  It  usually  requires  5 
hours  to  drill  20  holes  6  to  7  ft.  deep.  The 
work  of  loading,  firing  and  taking  out  the  rock 
consumes  about  3  hours,  or  a  total  shift  of  8 
hours.  The  work  is  done  by  the  miners  in  6- 
hour  shifts,  working  day  and  night.  One  su- 
perintendent is  in  charge  of  each  heading,  with 
three  drillers  and  three  helpers. 

Mine  cars  made  of  wood  are  used,  carrying 
a  capacity  of  30  cu.  ft.,  track  30-in.  gage,  '25-lb. 
rail,  the  train  of  10  cars  being  hauled  by  an 
electric  locomotive. 

For  ventilation  50-hp.  Root  blowers  exhaust 
through  a  20-in.  stack.  Ingersoll-Rand  air 
■compressors  of  115-hp.  each  furnish  the  com- 
pressed air  at  100-lbs.  pressure,  the  air  being 
conducted  to  the  heading  through  a  5-in.  pipe. 

The  holes  drilled  are  usually  of  about  2  ins. 
in  diameter,  and  the  progress  of  the  drills  is 
from  7  to  12  ins.  of  hole  per  minute.  Although 
water  is  fed  into  the  bottom  of  the  hole,  the 
discharge  of  the  cuttings  is  really  effected  by 
•compressed  air,  which  is  forced  in  with  the 
water,  the  minimum  amount  of  water  being 
used,  and  only  for  the  purpose  of  laying  the 
dust. 

Power  at  the  portals  of  the  tunnel  is  trans- 
mitted electrically  at  a  distance  of  IC  miles  at 
3,500  volts;  16-candIepower  electric  lamps  are 
used  for  lighting. 

Up  to  May  31,  1912,  an  advance  was  made 
in  the  east  end  of  2,127  ft.,  and  in  the  west 
end  1,017  ft.,  or  a  total  progress  of  4,044  ft. 
The  tunnel  is  to  be  lined  with  brick,  about 
1,000  ft.  being  already  completed. 


Method  of  Drilling,  Using  a  Cross  Bar 

With    Three   Arms    in    Driving 

Drift  in  Hard  Limestone. 

In  driving  a  7.xl2-ft.  drift  in  hard  limestone 
at  the  Missouri   Lead   mines   the  drills  were 
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Unusual   Arrangement  of   Drill    Holes  in 
Driving    Drift. 

mounted  on  a  cross  bar  with  three  arms  and 
the   uncommon   arrangement  of   holes  shown 


by  the  accompanying  sketches  was  employed. 
Working  three  8-hour  shifts  per  day,  a  record 
was  made  of  455  ft.  of  drifts  in  22  days,  or 
slightly  over  0  ft.  of  advance  per  shift.  From 
data  in  the  '"Engineering  and  Mining  Jour- 
nal" we  take  the  following: 

Three  Sullivan  2%-in.  piston  drills  were 
furnished  with  air  at  90-lb.  pressure.  The 
cross  bar  enabled  the  miners  to  work  the  ma- 
chines one  above  the  other  when  necessary, 
and  if  one  side  of  the  drift  was  harder  than 
the  other  one  of  the  machines  could  be  moved 
over  to  the  hard  side  so  as  to  drill  in  any 
position  desired,  without  interfering  with 
operation  of  either  of  the  others. 

To  pull  a  6- ft.  cut,  15  holes  were  necessary, 
placed  as  shown  in  the  sketches.  The  cut 
holes  were  drilled  to  meet  at  the  points.  A 
vertical  row  of  three  relief  holes  widened 
out  the  cut  and  the  six  side  holes  finished 
squaring  the  face.  When  the  ground  was 
harder  than  usual,  eight,  instead  of  six  c-ut 
holes  were  used. 

Each  of  the  cut  holes,  1  to  6,  was  charged 
with  six  to  eight  l%x8-in.  cartridges  of  For- 
cite  60  per  cent  gelatine  dynamite.  Each  of 
the  remaining  holes  received  3,  4  or  5  cart- 
ridges of  the  same  explosive,  according  to 
the  character  of  the  rock  enconntered,  mak- 
ing 80  to  90  cartridges,  02  to  72  lbs.  for  the 
entire  round.  This  gives  an  average  of  11.2 
lbs.  of  explosive  per  foot,  or  1.44  lbs.  per 
ton  of  rock.  The  drilling,  including  setting 
up  and  tearing  down,  took  6  hours.  The  blast- 
ing occupied  about  1%  hours. 
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Maintenance  and  Repair  of  New  York 
State  Highways  in   1911,  and  a 
Progress  Report  on  Expe- 
rimental Work. 

The  maintenance  and  repair  of  the  state 
and  county  highways  of  New  York  are  in 
charge  of  a  special  bureau  of  the  State  Com- 
mission of  Highways.  The  following  notes 
on  the  work  done  by  the  Bureau  of  Mainte- 
nance and  Repair  during  the  year  ending  Dec. 
31,  1911,  have  been  taken  from  the  last  an- 
nual report  of  the  State  Commission  of 
Highways : 

Patrol  System. — During  the  year  there  were 
2,62z  miies  of  improved  state  and  county 
system  of  highways  under  the  jurisdiction  of 
the  bureau.  All  of  the  minor  repairs  are 
cared  for  by  the  patrol  system  comprised  of 
594  patrolmen  in  charge  of  patrols  of  5 
miles  average  length.  These  patrolmen  work 
under  the  supervision  of  Highway  Inspectors 
in  charge  of  sections  of  approximately  100 
miles  of  roads  each.  These  Highway  Inspec- 
tors in  charge  of  sections  report  in  turn 
to  Superintendents  of  Repairs  in  charge  of 
the  work  in  each  division,  the  state  having 
been  subdivided  into  six  divisions. 

These  patrolmen  are  required  to  furnish  a 
horse  and  cart  together  with  necessary  small 
tools  and  to  work  upon  his  section  between 
the  hours  of  8  a.  m.  and  5  p.  m.  In  general 
the  maintenance  work  done  under  the  patrol 
system  may  be  described  as  all  work  neces- 
sary to  keep  the  surface  of  the  paved  roadway 
in  as  nearly  perfect  conditien  as  possible, 
keeping  the  earth  shoulders  smooth  and  safe_ 
for  traftic,  the  entire  drainage  system  free 
from  obstructions,  noxious  weeds  and  brush 
cut  within  the  limits  of  the  highway,  small 
repairs  to  structures  and  guard-rail.  In  addi- 
tion to  these  duties  the  patrolmen  in  nu- 
merous instances  made  surface  applications 
of  various  dust  layers  upon  the  improved 
roads  as  granulated  calcium  chloride,  glutrin 
and  in  some  cases  did  surface  oiling,  .-M so  they 
perform  considerable  work  in  unloading  and 
delivering  along  the  roads  maintenance  ma- 
terials such  as  stone  and  oil.  The  number 
of  miles  to  be  patroled  in  1912  is  3,151  and 
the  number  of  patrolmen  698. 


If  the  work  of  maintaining  improved  road- 
ways is  consistently  carried  on  the  effective 
life  of  such  roads  will  be  greatly  extended. 
It  would  appear  as  though  it  could  be  pro- 
longed indefinitely,  if  year  by  year  the  ma- 
terial added  to  the  road  surface  be  equal  or 
slightly  in  excess  of  the  material  which  has 
been  worn  away  during  the  same  interval 
of  time. 

The  experience  during  the  years  of  1909, 
1910,  1911  has  demonstrated  that  results  of 
the  patrol  system  has  thoroughly  justified  its 
existence.  The  average  cost  for  the  entire 
state  per  mile  for  patrols  for  1911  was  $140. 

For  the  season  of  1912  it  was  proposed  to 
subdivide  the  maintenance  and  repair  work 
of  the  state  into  eight  divisions  mstead  of 
six,  this  change  being  necessary  to  give 
proper  supervision  to  the  rapidly  increasing 
mileage  of  the  improved  state  and  county 
system  of  highways,  also  to  have  all  the  work 
in  each  county  as  far  as  possible  under  the 
direct  supervision  of  one  foreman  or  inspec- 
tor, also  to  do  most  of  the  extensive  surface 
oiling  and  other  repair  work  by  contract. 
It  is  also  proposed  to  do  better  and  more  per- 
manent surface  oiling  treatment,  substituting 
for  the  previous  light  oils  applied  cold  with 
light  cover  costing  about  $500  per  mile,  a 
much  heavier  grade  of  bituminous  oil  applied 
hot  covered  with  %-in.  crushed  stone  and 
then  rolled  with  steam  roller  costing  about 
$1,000  per  mile.  This  treatment  in  addition 
to  being  more  durable  avoids  the  criticism 
caused  by  the  light  cold  application  tending 
to  soften  up  during  continued*  wet  weather, 
producing  a  sloppy  condition  which  has  been 
very  much  objected  to  by  both  vehicular  and 
pedestrian  traffic.  While  the  first  cost  of  this 
surface  treatment  is  an  increase  over  previous 
practice  it  is  expected  that  in  the  long  run 
it  will  result  in  a  decrease  of  the  total  main- 
tenance  charge  over   a  long  period   of   time. 

In  1911  there  were  resurfaced  48.23  miles 
at  a  total  cost  of  $31_2,449,  making  the  av- 
erage cost  per  mile  $6,509. 

This  resurfacing  consisted  of  scarifying, 
placing  stone  and  bituminous  top  dressing. 

The  total  number  of  miles  oiled  in  1911 
was  269.  Total  cost  of  oiling  was  $250,601; 
average  cost  per  mile  for  oiling  was  $932. 


EXPERIMENTAL    WORK. 

The  following  is  a  summary  of  the  result 
of  the  experiments : 

Oiled  Surface  Treatment  Using  Trinidad 
Liquid  Asphalt  "AA,"  Genesee  County  Road 
No.  586. — The  summer  season  of  1911  was  far 
advanced  before  the  program  of  surface  oil- 
ing which  had  been  laid  out  for  the  season's 
work  was  begun.  It  was  determined  to  treat 
the  surface  of  various  roads  with  Trinidad 
Liquid  Asphalt  "AA"  instead  of  the  ordinary 
bituminous  material  C.  O.  and  this  was  done 
upon  the  Genesee  county  road  No.  586  dur- 
ing September  and  October. 

The  usual  methods  for  a[)plying  C.  O.  were 
followed,  comprising  sweeping  the  macadam 
clean  of  all  mud,  dust  and  loose  material, 
followed  by  minor  surface  repairs  to  ruts, 
depressions,  etc.,  with  %-in.  crushed  lime- 
stone, the  surface  then  being  treated  with 
Trinidad  Liquid  Asphalt  ".AA"  which  had 
been  previously  heated  on  account  of  the  cold 
weather  due  to  the  lateness  of  the  season 
so  as  to  flow  freely.  Long  stretches  of 
one-half  of  the  width  of  the  road  were 
treated  and  covered  at  a  time  so  as  to 
interfere  w'ith  traffic  as  little  as  possible. 
The  material  used  for  covering  the  oil 
was  rcscreened  or  dustless  limestone 
screenings.  The  oil  was  applied  at  the  av- 
erage rate  of  %  gal.  per  square  yard  surface 
and  the  completed  cost  of  the  treatment  in- 
cluding all  material  and  labor  was  $0.07Vi  per 
square  yard.  The  oil  cost  in  tank  cars  F.  O. 
B.  siding  at  delivery  points  $0.06%  per  gal- 
lon average.  The  stone  for  cover  cost  F. 
O.  B.  siding  at  delivery  points  $0,975  per  net 
ton  average.  The  total  quantities  of  mate- 
rials used  were  988  net  tons  stone  and  16,030 
gals.  oil.  The  width  of  the  treated  surface 
was  16  ft,  and  the  length  was  approximately 
5.2  miles,  .'\t  the  close  of  the  year  this  surface 
was  in  excellent  condition,  there  being  no  ap- 
parent tendency  to  mush  up  and  become 
sloppy  due  to  softening  under  continued  wet 
weather.  No  roller  was  used  during  the  pros- 
ecution of  this  work  and  the  results  were 
very  satisfactory.  The  work  was  carried  on 
under  the  patrol  system  under  the  Supervi- 
sion of  the  Bureau  of  Maintenance. 
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lixt'criiiiciilal  Pavciwnt  Consisting  of 
Limestone  Top  Course  Macadam  Bound  with 
Glutrin. — Hudson  avenue  Sec.  1,  Road  No.  15, 
was  originally  improved  during  1900,  its 
length  being  3,:i2li  ft.,  or  0.(i.5  mile  at  an  ex- 
pense of  $7,542.67.  or  at  the  rate  of  $11,870 
per  mile,  the  surface  being  10  ft.  wide,  the 
foundation  course  being  of  crushed  limestone 
4  ins.  thick  and  tlie  top  course  crushed  trap 
rock  2  ins.  thick,  all  water  liound.  The  traffic 
carried  1)y  this  road  is  exceedingly  heavy, 
heavy  loaded  horse-drawn  trucks  of  market 
produce,  and  sand  and  gravel  from  local  pits 
predominating.  The  resulting  wear  required 
extensive  repairs   from  timv  to  time. 

The  cost  of  maintenance  previous  to  1!IU7 
was  SG,.376.40;  expenditure  in  1!:107.  $277.81; 
in  \m),  $2.2.5;  in  Wlo,  $,542.27:  in  WU  pre- 
vious to  this  work,  $4(155.  making  a  total 
cost  per  mile  per  year  for  maintenance,  $1,045. 
During  1!U0  and  1011  the  road  was  in  a 
bad  condition,  depressions  and  ruts  through 
the  entire  length  of  the  roadway.  This  hav- 
ing been  lirought  to  the  attention  of  the  de- 
partment during  the  latter  part  of  Septem- 
ber. 1911.  it  was  decided  to  resurface  the 
road  with  limeston'e  bound  with  limestone 
dust  and  ghitrin  in  solution,  the  general  plan 
proposed  lieing  to  fill  up  the  depressions  and 
ruts  with  coarse  broken  stone,  restoring 
proper  crown  to  the  remaining  old  macadam 
and  treating  this  as  a  foundation  upon  which 
to  construct  a  macadam  top  course  3  ins. 
thick  after  rolling,  this  construction  being 
adopted  on  account  of  amount  of  available 
funds  preventing  any  more  permanent  con- 
struction. The  work  was  carried  on  by 
County  Superintendent  J.  Y.  McClintock  by 
the  pay-roll  system  under  the  general  super- 
vision of  the  Maintenance  and  Repair  Bu- 
reau. 

The  follovVing  points  are  taken  from  the 
specilication  for  repair : 

Holes  will  be  picked  out  and  filled  with 
Xo.  4  stone,  enough  being  put  on  to  bring 
the  surface  up  to  a  crown  of  4  ins.  after  road 
is  completed.  This  cour.se  will  be  thoroughly 
rolled  and  lilled  with  material  picked  up  on 
the  road. 

The  upper  course  is  to  be  composed  of 
No.  3  limestone  of  an  average  thickness  of 
3  ins.  After  this  is  rolled  and  filled,  spread 
over  it  %  lb.  of  pulverized  feldspar  per 
square  yard  of  surface,  and  mix  it  in  with  the 
limestone  by  means  of  rakes.  Roll  with 
steam  roller.  Sprinkle  with  mixture  com- 
posed of  one  part  glutrin  and  three  parts 
water,  so  as  to  get  %  gal.  of  glutrin  into 
each  square  yard  of  the  surface.  Roll  it  until 
the  stones  are  firm  enough  to  walk  over  with- 
out any  apparent  movement. 

For  wearing  course  spread  on  limestone 
screenings.  Put  on  enough  to  thoroughly  fill 
the  crevices  between  the  stones.  This  will 
require  thickness  of  about  %  in.  Now  sprin- 
kle with  water  and  roll  as  usual  until  about 
one-half  of  the  amount  of  water  necessary 
has  been  applied.  Then  finish  the  sprinkling, 
and  wet  rolling  with  mixture  of  one  part 
glutrin  and  three  parts  water.  Now  put 
sprinkling  cart  ahead  of  the  roller  and  put  on 
enough  of  the  mixture  to  thoroughly  flush 
the  surface  and  wash  the  dust  and  small 
stones  into  the  crevices.  You  cannot  get  the 
surface  too  wet,  and  you  cannot  roll  too  much. 
Keep  on  wetting  and  nilling  until  the  sur- 
face puddles,  which  really  means  that  it  will 
not  take  in  any  more  of  the  glutrin  and  water, 
the  plan  being'  to  use  about  %  gal.  of  glutrin 
per  s(|uare  yard  of  completed  road.  Just  be- 
fore the  surface  dri'es  and  this  may  be  three 
or  four  days  or  a  week  later,  the  sprinkling 
cart  should  be  filled  with  the  mixture  of  one 
volume  of  glutrin  to  one  of  water,  and  the 
flow  so  regulated  as  to  spread  only  9  ft.  wide. 
Sprinkle  until  Vs  gal.  of  water  or  %  gal. 
of  mixture  is  applied  to  each  square  yard  of 
the  middle  9  ft.  of  the  road. 

This  work  was  begun  during  the  latter  part 
of  the  month  of  September  and  progressed 
through  October  and  November,  when  it  was 
necessarv  to  shut  down  for  the  season,  due 
to  the  setting  in  of  freezing  weather.  This 
necessitated  building  a  portion  of  the  road 
without  glutrin  in  order  to   make  it  passable 


for  the   winter,   wuh  the   ulea   of   conchuHng  except     f..r     work    smoothing    up    the    earth 

the  glutrin  treatment  in   the  sprmg.  The   Kentuckv   Rock   AsphaU   on   road   No. 

Th^    entire    expense    tor    th.s    constriKt    n  ^^^"^,^6    close'  of    the    season    of    1911    was 

for   the    season's   work,    mcluchng   all   o     t  e  :^  a'  ^"^^^   ^,„^i        „,,,„,    „^.,,i,er    in    good 

materials    necessary    to    fini.sh    it    up    m    the  ^^J^-^T.^^^    However,  the  end  which  was  laid 

sprmg,  IS :                                                         „^,,  ,^^  during    colder    weather    was    m    rather    poor 

t'se   o£  steam   roller *    gx^jj  condition    and    had    necessitated    considerable 

^ammg:::::;:::;:;::::''.'.-.-.::::::::...  1.0T7.ST    ,^p,„,    ]t  is  evident  from  the  results  on 

2.6l(;  tons  of  stone Vk-y\V  -'"'•  this   road  that  it  is  absolutely   necessary  that 

.3,3.-,2  gals,  of  glutrin  and  crushed  feki-      ^^^  .^  ^^^.^  material  be  laid  during  the  hot   summer 

MfsfeUaneous  '  items    ::::::::: H-'l  months  in  order  to  secure  good  results.     1  he 

;7,io  so  good  portion  was  generally   smooth   showing,    ■ 

Total    .   ....?4,»i-..J  lo^.^e/er,    occasional    bare     spots    where    the 

The   number   of   square   yards   treated    was  appeared   through   the   asphalt    on     the 

5.913.  making  an  average  expense  of  81.4  cts.  ^y^face 

per  square  yard  of  surface.  It  is  fair  to  ^^^  \miesite  on  road  No.  5  was  partially 
state  that  a  portion  of  the  labor,  possibly  one-  aiiring  both  seasons  1909  and  1910  and 
quarter,  should  be  charged  to  fixing  the  shoul-  ■-  ^^^  ^^^^^^  _^^  ^^^  season  of  1911  was  in 
ders  and  ditches.  A  portion  of  this  road,  a  '  ^^j  condition.  However,  during  1910  an 
few  hundred  feet  upon  which  the  ghitrm  was  °q^^^  ^^^  „.;(]£  over  a  portion  of  this  sur- 
placed,  was  entirely  constructed  of  No.  -  ^^  ^^jj  ^^^  ^  j,^;,,  sealing  coat  of  the 
stone,  and  before  winter  set  m,  it  showed  .  ^^^j  screenings  size  material.  Where  this 
signs  of  displacement  because  of  being  so  ^^^  ^j^^^  there 'was  a  tendency  for  this  thin 
small.  ,  .  ,.  .  surfacing  to  break  off.  However,  the  pave- 
Glutrin  w^s  !i^^tt«^f'"'-^™'=^,, >"""">;  ment  underneath  this  surfacing  was  found 
m  1910  on  roads  Nos.  44,  '^?,  and  100.  11k  ^^  excellent  condition.  It  wouhl  appear  that 
results  were  as  follows:  jj  ^^^.  sealing  coat  is  used  in  connection  with 
On  road  No.  44,  Goshen  to  Florida,  the  jj^jg  construction  that  it  should  be  rolled  in 
product  worked  especiallv  well.  About  one  together  with  the  lialance  of  the  road  instead 
mile  of  road  No.  44  is  macadam.  Before  the  ^f  attempt  lieing  made  to  roll  it  on  after- 
application  of  glutrin  this  section  of  the  road  ^.^rds. 

ravelled     liadly     every     year.        The     glutrin  j^j  ^^^^  ^nd  of  the  season  of  1911  the  vitri- 

seemed    to    have    a    binding    quality    and    the  ^^j  ^Y\^\^  cubes  laid  in    19o9  on   Road   No.  ti 

macadam  section  held  tight  the  entire  season  ^^^^    j-jjn     ;„    g„od    condition    and    showed 

of   1910.     On   the  gravel   section   the  product  j^^^j    jjm^,    effect    from    wear.      The    Portland 

worked  well  as  a  dust  layer.     About  the  only  cement  concrete  cubes  made  with  soft  gravel 

fault  one  can  find  with  it  is  that  it  is  soluble  ^^^  j^j^j  ,1,^   game  year  showed  the  eflfect  of 

in   water   and   one   or  two   days'   rain   causes  ^^^^  ^^^^  ^^^\\  preserved  a  good   smooth   sur- 

it  to  move  to  the  shoulders  of  the  road.    The  ^^^^_  except    for   a   short   stretch   of    100    ft., 

results  on  road   No.  93  were  about  the  same  ^.i,ere  they  had   broken  up.     The  reason   for 

as  on  road  No.  44,  (^is  break  seemed  to  be  a  weakness  of  a  foun- 

The    department    considered    it   satisfactory  jation.     The  concrete  cubes  made  in  moulds 

on  roads   Nos.  44  and  93  in   1910  and  it  was  ^.^^^  ^^.^^  which  were  laid  in  1910  were  found 

recommended    for    use    on    these    roads    for  j^  i,,,  jj,f(  ;„  (i,c  spring  of   1911,  and  did  not 

1911.     The  residents  seemed  to  like  the  glutrin  hold   up  under   traflic.     The   frost   seemed   to 

and   many   citiz-ens   in   the  village   of   Florida  |^.^.^,p    disintegrated    them.      Of    the    ash    clay 

ordered  it  in  barrels  for  use  in  front  of  their  cubes   laid  in   1909  the  soft  burned   ones   did 

dwellings.  „ot    stand   up   well    but   the   ones    made   with 

On   road    No.    100   the   results   were   not   so  ^m^\\  amount  of   Jersey  clay   mixed   with  lo- 

good   as  on   Nos.  44  and  93.  ^^^  ^■^.^^  ^j^j  ashes  were  in  "good  condition. 

The   chief   complaint    from   the   public   was  This'  piece   of   road   was   subjected   to   very 

that  after  rains  it  left  the  road  in  a  soft  and  ^ard  usage  by  the  frequent  passage  of  heavy 

sticky    condition.      It    is    believed    this    was  agricultural   engines   with  very   sharp  lugs  on 

partly   due  to   the  poor   material  used   in  the  j^e    wheels.      It    seems    to    be    demonstrated 

construction    of    the    road.      The    supervisor  j^at  with  cubes  made  tough  enough  to  stand 

and  several  citizens  requested  that  oil  be  used  (j,e   wear   of    traffic,   this    form    of    pavement 

in   the   place   of   glutrin   in    1911   and   oil   was  ^.ju  ^c  cheap  and  satisfactory. 

recommended  for  No.  100  this  year. 

Glutrin   was  used  again  this  year  on   roads 

Nos.  44  and  93   and  is  giving  such  good   re-  A     New     Type     of     Pavement:     Wood 
suits    that    the    First    Deputy    in    Charge    of  ^^.  ^    Bitumen. 

Maintenance    has   recommended    its   use    next  •^^•.^^c   c.  v. 

year.     The  people  along  these  roads  seem  to  (Start'  .\rlicle.; 

he  particularly  well  satisfied  with  it  this  sea-  ,,,     ,     ■  ,  i   .,  •  .i  ,u„ 

son  and  manv  requested  its  use  in  1912.  ^^  "■'k   .'^   1°   '^<'   started   this   month    on    the 

constructum  of  a  road  at  Memphis,   1  enn.,  on 

1'R(x;kess  report  in  experimental  p.vvements.  ^yj,;^,^  ,,   „p^,  jypj.  ^f  pavement  will  be  used. 

Details   of  various  experimental   pavements  This  pavement  consists  of  the  filjers  of  hard 

in  Monroe  county  among  which  are  the  Roc-  wood    impregnated   with    a   preservative   com- 

niac    on    road    No.    83,    the    Mixing    Method  pound  and  bound  with  a  bituminous  material. 

Asphalt,  road  No.  94,  the  Kentucky  Rock  As-  The  fiber  used  is  the  toughest  sinew  of  hard 

phalt  also   Amiesite   on   road   No.   5,   and   the  wood   remaining  after  the  deteriorable,  evap- 

Cube    pavement    on    road    No.    6   were    given  orable  sap,  essences  and  softer  portions  of  the 

in    Fngineering   &   Contracting    of     Nov.    15,  wood  have  been  extracted  and  removed.     It  is 

1911.     The  conditions    of    these    various    sur-  obtained   as  a  bv-product  of  the  manufacture 

faces  one  year  later,  after  they  have  been  un-  of   tannin   and   other   essences.      In   preparing 

der  traffic   for  over  one  season,  are  thus  de-  the  material  for  pavement  purposes,  the  fibers 

scribed  m  the  report  for   1911:  are  removed  from  the  extract  leeches  or  vats 

At  the  closc'of  the  season  1911  the  Rocmac  by  endless  belts  and  conveyed  to  vacuum 
pavement  on  road  No.  83  in  the  town  of  dryers.  After  being  dried  they  are  screened, 
Gates  was  in  perfect  condition.  It  has  not  the  largest  chip  used  being  that  passing  a  No. 
shown  any  indication  of  either  ravelling  or  8  wire  mesh.  Four  different  sized  screens  are 
rutting.  It  is  only  slightly  dusty.  Continued  _  used,  the  various  sizes  of  chips  being  after- 
wet  weather  does  not  produce  any  mud  upon  wards  mechanically  mi.xed  in  predetermined 
the  surface.  The  surface  being  quite  gritty  proportions,  from  the  larger  sizes  down  to 
gives  excellent  footing  for  horses  and  also  wood  flour.  The  dry  graded  chips  are  next 
reduces  the  liability  to  skidding  of  pneumatic  conveyed  to  a  mixer,  wliere  the  impregnating 
tired  vehicles.  Maintenance  expense  prac-  preservative  is  added,  and  are  then  coated  with 
tically  nothing.  molten    asphalt.      The    mixture    is    next    dis- 

The  Mixing  Method,  .Xsphalt,  laiil  on  road  charged    into    molds    4%    ft.    by    6%    ft.    and 

No.  94  at  the  close  of  the  season  of  1911  was  compressed  into  4  ft.  bv  0  ft.  blocks  ready  for 

in   perfect   condition,   there   being    little    indi-  shipment. 

cations  of  wear,  the  surface  being  very  In  laying  the  pavement  the  prepared  ma- 
smooth.  The  maintenance  cost  on  this  sec-  terial  is  shipped  in  blocks  to  the  site  of  the 
tion   during  the   season   having   been   nothing  work.     The  blocks  arc  then   chopped  up  into 
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three  or  four  pieces  and  placed  in  a  special 
liortable  re-heatini;  Tnacliine,  from  which  the 
material  is  discharged  hot  onto  the  prepared 
roadbed,  and  mechanically  spread  by  an  at- 
tachment to  the  machine  to  a  uniform  depth  of 
4  ins.  uncompressed.  The  hot  material  is  then 
tamped  by  hand  by  large  wooden  tamps,  first 
dipped  in  water  to  avoid  picking  up  the  sticky 
material.  The  tamping  op«;ration  is  followed 
by  a  series  of  steam  rollings  until  the  ma- 
terial is  compressed  to  a  compact,  homo- 
geneous mass  2  ins.  thick,  this  constituting  the 
wearing  surface  of  the  road.  The  cost  of  the 
reheating  machine  complete  is  $-2,500,  and  it  is 
stated  that  the  entire  force  required  for  its 
operation,  including  shaping  and  tamping  of 
the  mechanically  spread  material,  consists  of 
one  expert,  one  foreman,  one  engineer  and  12 
laborers.  In  addition  there  will  be  the  steam 
roller  operators.  The  cost  of  the  prepared  ma- 
terial f.  o.  b.  cars  is  stated  to  be  about  42  cts. 
per  sq.  yd.  of  finished  road,  and  it  is  further 
stated  that  2-in.  pavement  can  be  constructed 
•it  a  cost  of  about  60  cts.  per  sq.  yd.,  this  in- 
cluding ro'-alties,  labor  and  all  charges. 

Two  experimental  roads  have  already  be'en 
surfaced  with  this  material.  One  of  these  was 
laid  at  St.  Albans,  \V.  Va.,  during  July  and 
August,  1911.  The  other  section  was  laid  in 
-Kpril,  1912,  on  Tatnall  St.,  in  Wilmington, 
De!.,  by  engineers  of  the  Coleinan  Du  Pont 
Road. 

The  pavement  is  known  as  Fibred-Asphalt. 
It  is  the  invention  of  Mr.  Geo.  A.  Henderson 
of  St.  Albans,  \V.  Va.,  and  is  covered  by  patent 
claims  filed  April  8,  1!M],  and  allowed'  March 
13,  1912.  The  material  is  manufactured  by  the 
Fibred-.A.sphalt  Co.,  Inc.,  of  St.  Albans,  W.  Va. 
This  company  will  not  itself  engage  in  con- 
struction work,  but  will  license  contractors  to 
use  its  prepared  material  and' complete  machin- 
erv  on  a  rovaltv  basis. 


Notes  on  Road  and  Street  Work. 

(Statif   ,\rticle.) 

Grade  and  Crcwn  of  Bituminous  Sur- 
faced Roads. —  In  the  last  annual  report 
ut  the  Commissioner  of  Public  Roads 
of  New  Jersey,  Mr.  Robert  A.  Meeker. 
State  Supervisor  of  Public  Roads,  states 
that  the  maximum  grade  on  bituminous 
should  not  exceed  4  per  cent,  nor  should  the 
slope  from  center  to  side  be  more  than  V2  in. 
per  foot.  He  adds  that  when  it  is  necessary 
to  exceed  the  longitudinal  grade,  the  surface 
would  better  be  made  of  stone,  on  the  sciire 
iif  safety. 

Designating  Main  Trunk  Line  Highways. 

—  Four  or  five  of  the  main  through  lines  of 
travel  of  the  New  York  State  highway  sys- 
tem have  been  designated  by  different  colors. 
Bars  12  ins.  wide  will  be  painted  near  the 
ground  on  telegraph  poles,  guard  rail  posts. 
etc.,  so  that  tourists  at  a  glance  by  observing 
these  colors  will  know  that  they  are  following 
the  desired  route. 

Maintenance  Cost  of  Automobile  Road- 
way.— The  Xewton  r.nidcvard  at  Newton. 
Mass.,  five  miles  long,  has  two  roadways,  one 
exclusively  for  automoljilcs  and  the  other  for 
horse  drawn  vehicles.  In  a  paper  presented 
at  the  recent  American  Road  Congress  Mr. 
Charles  W.  Ross,  Street  Commissioner  of 
Xewton,  stated  that  the  cost  of  the  repairs 
and  maintenance  on  the  automobile  road  has 
been  less  per  square  yard  than  on  the  surface 
subjected  to  horse  traffic.  Between  3,000  and 
4,000  automobiles  go  over  the  road  every  24 
hours. 

Bituminous  Surfaced  Concrete  at  Port- 
land, Me. —  rile  lir^t  lutuininous  surfaced 
concrete  pavement  at  Portland,  Me.,  was  laid 
during  the  fall  of  1111 1  as  a  section  of  state 
highway.  The  pavement  extended  from  F.lm 
.St.  to  the  westerly  line  of  Washington  .\ve. 
Work  was  started  on  Sept.  5,  and  completed 
on  Oct.  28.  The  length  is  2,4(50  ft.,  the  aver- 
age width  39  ft.  and  the  area,  11,238  sq.  yds. 
The  maximum  crown  is  I'iVs  ins.  and  the 
minimum  crown  TVs  ins.  The  ma.ximum  grade 
is  .'i.li  per  cent  for  I  .Ml  ft.  ;  the  minimum  grade 


is  .2  per  cent  per  100  ft.  The  methods  of  con- 
struction were  as  follows.  The  street  was  cx- 
cav.ited  to  a  depth  of  U  ins.  below  grade  and 
thoroughly  compacted  with  a  steam  roller ;  on 
the  bed  thus  prepared  was  laid  (i  ins.  of 
1-2%--")  concrete.  The  concrete  was  mixed  in 
an  .Austin  traction  cube  mixer,  poured  upon 
the  road  from  buckets,  graded  into  shape  and 
rolled  with  a  .jOO-lb.  hand  roller  until  the 
.grout  flushed  to  the  top.  The  surface  was 
then  broomed  smooth  and  left  undisturbed  for 
about  10  days.  No  transverse  joints  were  left 
in  the  pavement.  .A.n  expansion  joint  1  in. 
wide,  filled  with  No.  1  paving  pitch,  was 
placed  adjacent  to  the  curb  on  each  side  of 
the  street.  After  the  concrete  had  thoroughly 
dried  and  set,  it  was  carefully  swept  and  re- 
fined coal  tar,  heated  to  about  210°,  was 
squeegeed  upon  this  surface.  Hot  sand  was 
then  spread  over  the  tar  and  immediately 
rolled  with  a  10-ton  tandem  roller,  and  the 
road  opened  to  travel.  The  bituminous  sur- 
face averaged  from  %  in.  to  V2  in.  in  thick- 
ness. The  average  amount  of  tar  per  square 
yard  was  Vs  gal.  The  cost  of  excavation  was 
l-j  cts.  per  square  yard,  and  the  cost  of  con- 
crete surfaced  with  tar  and  sand  was  $1.14 
per  sq.  yd.  According  to  the  last  annual  report 
Bion  Bradluiry,  Jr..  Commissioner  of  Public 
Works  of  Portland,  Me.,  from  which  this 
note  has  been  taken,  the  average  number  of 
square  yards  of  concrete  laid  per  day  was  .ViO. 
The  work  was  done  by  the  Shawmut  Con- 
tracting Co. 

Road   Expenditures  in  Louisiana  in   1912. 

—  The  following  statistics,  compiled  by  C.  C. 
Sandoz,  Secretary  State  Highway  Department, 
Board  of  State  Engineers  of  Louisiana,  show 
the  estimated  expenditures  made  in  Louisiana 
in  1912  for  road  construction,  maintenance 
and   repair.s : 

PARISH   EXPENDITURES. 

14    parishes    out    of    61 
report    estimated    ex- 
penditures     for      the 
year  19i;    $    S14,.3."jl.99 

1*8  per  cent  of  parislies 

unieported    316,770.16 

Total  estimated  parish 

expenditures     _  ?l,lol,3i'2.1.j 

MUNICIPAL  EXPENDITURES. 

HO  incorporated  places 
out  of  1S7  report  es- 
timated expenditures 
for  the  year  1912 $    2sy.9ii7.14 

4  7  per  cent  of  incorpor- 
ated places  imreport- 
ed    207.167.27 

Estimated  expenditures 
reported  by  New  Or- 
leans            46S..-i76.00     $1,015,740.41 

Highway       Department 

contracts    let    during 

1912     $    131.694.2.5 

.State        Aid        Convict 

Camps,   1912    32,220.00     $    163,914. 2j 

Total    $2. 310. 976. XI 

Ruts  in  Bitummous  Pavements  Under 
Heavy  Motor  Traffic. — Mr.  Isaac  Van 
Trump,  Engineering  Chemist,  Chicago,  111.,  in 
a  paper  presented  last  week  before  the  .Amer- 
ican Society  of  Municipal  Improvements, 
called  attention  to  a  new  problem  in  connec- 
tion with  bituminous  pavements  that  has 
arisen  in  the  past  year  or  two;  that  is  the 
formation  of  deep  ruts  in  bituminous  road- 
ways under  exceedingly  heavy  motor  traffic. 
Mr.  Van  Trump  cited  the  case  of  two  boule- 
vards, paved  about  12  years  ago  with  sheet 
asphalt.  Until  less  than  two  years  ago  these 
thoroughfares  were,  after  11  years  of  con- 
stant traffic,  still  in  perfect  condition.  During 
the  summer  of  1911  slight  ruts  appeared  in  the 
pavement,  gradually  becoming  deeper  imtil 
during  the  past  hot  season  it  liecame  almost 
dangerous  for  a  fast  moving  vehicle  to  use 
that  portion  of  the  street.  In  Mr.  \'an 
Trump's  opinion  this  pavement,  which  had  for 
11  years  been  perfectly  hard  and  stable  grad- 
ually became  softened  ;ind  displaced  under  the 
tremendously  increasing  automobile  trathc  and 
the  ininute  oil  drippings  from  same.  It  has 
been  estimated  that  u.iward  of  17,000  vehicles, 
principally  automobiles,  pass  over  these  pave- 
ments each  day  of  24  hours,  a  lar.ge  percent- 
age  of   which   are   homeward   bound   between 


the  hours  of  4  and  7  p.  m.,  when  the  pave- 
ment, especially  during  the  summer,  is  still 
warm  an<l  yielding  from  the  hot  sun.  Mr. 
Van  Trump  states  that  it  is,  of  course,  well 
known  that  asphalt  pavements  become  harder 
with  age  but  on  the  two  boulevards  above 
mentioned  the  condition  of  the  pavement  after 
years  of  service  is  reversed  and  it  is  now  the 
problem  of  the  paving  engineer  to  prepare  and 
lay  a  bituminous  pa\-ement  which  will  not  be 
seriously  affected  by  the  minute  but  constant 
dripping  of  oil  and  gasoline  from  automobiles 
which  are  rapidly  increasing  in  numbers  and 
weight  each  year.  Neither  is  the  above  con- 
dition coiifined  to  sheet  asphalt  alone  as  a  sim- 
ilar condition  existed  on  another  portion  of 
one  of  these  same  boulevards,  paved  with 
bituminous  concrete  containing  a  coal-tar  bin- 
der in  1907.  Deep  ruts  appeared  in  this  pave- 
ment within  two  years  after  laying,  making 
it  necessary  to  re-surface  the  entire  roadway. 

Road  Constructed  of  Field  Stones. — Dur- 
ing the  last  year  a  section  of  stone  road  in 
the  town  of  Almond,  X.  Y.,  was  constructed 
by  dumping  flat  lield  stone  between  earth 
shoulders,  already  prepared,  to  a  depth  of 
about  12  ins.  or  lo  ins.  (loose  stone),  care 
being  taken  to  avoid  placing  any  large  stone 
at  the  bottom,  all  large  stones  appearing  in 
the  load  being  worked  to  the  top  liy  the  man 
in  charge  of  dumping  the  wagons.  These 
loose  stones  were  then  thoroughly  rolled  with 
a  steam  roller  until  the  mass  was  reduced  to 
8  ins.  or  thereabouts.  In  this  process  much  of 
the  stone  was  cracked  and  crushed  to  a 
degree  of  fineness  which  supplied  nearly 
enough  filler  for  the  mass,  the  balance  being 
made  up  of  gravel  broomed  in  and  thoroughly 
rolled  and  finished  with  a  surfacing  of  about 
2  ins.  of  the  same  gravel.  The  saving  effected 
by  this  method  was  large,  the  cost  of  the  road 
as  described  being  about  $1,300  per  mile, 
whereas  to  have  crushed  the  stone  of  which 
this  road  is  built  and  applied  in  the  usual 
manner,  would  have  added  at  least  $1,000  per 
mile  to  the  cost.  According  to  the  last  annual 
report  of  the  State  Commissioner  of  High- 
ways the  experiment  gives  every  promise  of 
being  a  complete  success. 

Maintenance  Costs  of  Bituminous  Mac- 
adam at  Portland,  Me. — The  f.dlowing  data 
relate  to  three  sections  of  state  highway  con- 
structed at  Portland,  ile.,  in  [WS.  19(19  and 
1910.  The  first  section  was  laid  in  1908  on 
Danforth  and  Vaughan  Sts.,  the  total  length 
being  2,879  lin,  ft.  and  the  area  8,()o7.  This 
was  bituminous  macadam  (penetration  meth- 
od). The  cost  per  sq.  yd.  was  $1.13.  The 
second  section  was  laid  in  1909  on  Vaughan 
St.  between  Bowdoin  and  Congress  Sts.  It 
was  2.683  ft.  long  and  comprised  8,8(17  sq.  yds. 
This  was  bituminous  concrete  (mixing  meth- 
od) and  cost  $1.03  per  sq.  yd.  The  third  sec- 
tion was  constructed  in  1910  on  Cumberland 
Ave.  and  was  1,702  ft.  long,  the  area  amount- 
ing to  6,398  sq.  yds.  The  cost  was  $1.31  per 
sq.  yd.  The  maintenance  costs  of  these  three 
sections  was  given  in  the  last  annual  report 
of  Bion  Uradbury.  Jr.,  Conunissioner of  Pub- 
lic Works,   Portland,  as   follows: 


Per 

Tot.ll.  sq.  yd. 

;  iiO.Oii         :(0.0104 

600.00  0.0691 

:U.">.'.4  0.036S 

.132.67  0.037S 

.'>06.6l  O.057,"> 

oo2.61  0.0$63 

.A  trafiic  census  taken  on  Vaughan  St.  (Sec- 
tion 2)  and  on  Cumberland  .Ave.  (Section  3) 
shows  the   following; 

Sec.  2.     Sec,  3.   . 
Horse    drawn    vehicles    (single)..     133  739 

Horse   drawn   vehicles   (double)..       3S  15S 

Automobiles    (pleasure)    323  1,^4 

.VutOMiobiles    (trucks)    11  14 

Horses  rldiVn   i">  13 


Siction    1. 

.^>n-faee 

Yea  r. 

Repairs. 

treatment. 

1909... 

...    *  90.00 

19III.  .. 

. ...      293.12 

$306.SS 

1911... 

69.50 

264.04 
Section   2. 

1910... 

,,.     332.67 

1911... 

99.S6 

406.75 
Section   3. 

1911. . . 

...       104.9S 

447.2S 

Totals 


r.16 


*     1,078 


Mr,  Bradbury  ascribes  the  excess  in  main- 
tenance cost  of  Section  3  over  Section  2  to 
the  larger  number  of  horse  drawn  vehicles 
p.issing  over  it. 
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Methods  and  Cost  of  Boulevard  Oiling 
in  Kansas  City,  Mo. 

Contributed    by    C.    W.    Redpath,    Park    Depart- 
ment,  Kansas   City,   Mo. 

Approximately  50  miles  of  macadam  road- 
ways are  oiled  twice  a  year  by  the  Park  Board 
of  Kansas  City.  The  method  of  oiling  em- 
ployed has  been  very  successful  and  eco- 
nomical. 

Nearly  the  entire  boulevard  system  is  of 
12-in.  macadam,  constructed  of  native  lime- 
stone, which  is  used  both  for  base  and  wear- 
ing surface.  The  roads  have  been  carefully 
constructed,  have  a  r2-in.  crown  on  a  40-ft. 
roadway,  and  have   excellent   drainage. 

The  conditions  for  oiling  are  as  follows: 

(a)  Before  oiling,  such  repair  work  as  is 
necessary  should  be  done  on  the  roadway,  as 
the  oil  forms  a  cushion  over  the  patch  and 
protects  it   from  raveling. 

(b)  The  road  surface  should  be  hard  and 
clean   and   all   loose   material   removed. 

(c)  The  road  surface  should  be  dry. 


TABLE  II.-DET AILED  COST  OF  BOULEVARD    OILING  AT  KANSAS  CITY. 


Foreman,  at  $2.50  per  day 19^ 

Man,  hours  on  brooms,  at  25  cts »»J| 

Man,  hours  spreading  dust,  at  25  cts »»  A 

Man,  hours  oil  wagons,  at  25  cts. i»/i 

Man,  hours  extra  water,  etc.,  at  2;j  cts...  ^hii 

Team,  hours  on  dust,  at  60  cts i  j 

Team,   hours  on  broom,  at  50  cts -i'/4 

Team,  hours  oil  wagons,  at  50  cts Jl 

Cost    of    delays , -on'* 

Oil,  at  2V4  cts.  per  gal '^•r,^ 

Dust,  at  30  cts.  per  cu.  yd 54 1 


Benton  Blvd. 
55,010  sq.  yds. 
Hrs.  Per  sq.  yd. 


♦Gallons,     tCu.  yds. 


by  high  grade  hydrometer.  The  oil  is  re- 
ceived in  tank  cars  from  the  Standard  Oil 
Co.  and  pumped  into  two  steel  receiving  tanks 
of  8,000  gals,  capacity  each  (Fig.  1),  whence 
it  is  heated  by  steam  coils  and  discharged  by 
gravity   into  distributing  tanks. 

The  cost  of  the  oil  this  year,  including 
freight,  was  about  2%  cts.  per  gallon.  It  was 
charged   out   at  2%    cts.   per   gallon,   the   dif- 


$0.00026 
.00011 
.00040 
.00009 
.00011 
.0007 
.00019 
.00023 
.00005 
.00103 
.00029 

$0.00412 


Paseo. 

51.200  sq.  yds. 
Hrs.  Per  sq.yd. 
26     $0.000159 
.000419 


Gillham  Road. 
19,920  sq.  yds. 
Hrs.  Per  sq.  yd. 


122 
26 
39 
75% 
27 
34 

4,S28* 


.000595 
.000127 
.000190 
.000737 
.000263 
.000332 
.000062 
.002357 
.000316 

$0.005557 


S 
24 
39 

S 
15 
37% 

8 
14 

356* 
24t 


SO.OOOIS 
.00031 
.0004S 
.00010 
.00019 
.00094 
.00010 
.0003S 
.00010- 
.00170 
.00036 


$0.00476 


which  this  article  deals,  a  smooth  oil  cushion 
has  been  built  up.  This  surface  is  thoroughly 
swept  with  a  rotary  street  broom,  preparatory 
to  distributing  the  oil.  The  oil  is  distributed 
lightly  from  the  tank  wagon  (Fig.  2)  upon  the 
roadway,  and  the  tank  is  immediately  fol- 
lowed by  the  rotary  street  broom,  which 
spreads  the  oil  over  the  surface  in  a  thin  even 
coat.     Two   to    four  men   with   hand   brooms 


Fig.  1 — Oil  Storage  Heating  and  Distributing 
Station. 


Fig.  2 — Distributing  Oil  on  Park  Boulevards 
at    Kansas   City,    Mo. 


(d)  Only  one-half  of  the  roadway  should 
be  oiled  at  a  time,  if  for  no  ether  reason  than 
a  protection   and  courtesy  to  the  public. 

(e)  The  weather  should  be  warm,  with 
no  prospects  of  rain,  as  rain  on  a  freshly 
oiled  surface  will  wash  away  much  of  the  oil, 
sometimes  completely  ruining  the  job. 

The  oil  used  is  a  residuum  of  Kansas  oils, 
which  has  an  average  specific  gravity  of  93 
at  60°  F..  md  which  must  register  19  to  21°  B. 


ference  being  the  approximate  cost  of  operat- 
ing the  distributing  station. 

The  oil  is  distributed  by  steel  tank  wagons, 
of  about  600  gals,  capacity.  To  the  back  of 
each  wagon  is  attached  a  sheet  iron  trough 
into  which  the  oil  is  discharged  by  three  2-in. 
valves,  flowing  evenly  upon  the  roadway 
through  small  holes  in  the  bottom  of  the 
trough. 

On     all    previously     oiled     roadways,    with 


are  necessary  to  keep  oil  from  running  into 
gutters,  and  to  spread  oil  on  uneven  places 
in  the  roadway,  and  at  intersections  with 
streets. 

The  oiled  surface  is  then  covered  with  a 
thin  coat  of  limestone  dust,  the  finest  product 
of  the  crusher.  This  is  spread  from  the  rear 
of  an   ordinary  wagon  by   two  men   working 

from  the   ground  with    No.  2   scoop   shovels. 

The  dust  coat  first  protects  vehicles  and  pedes- 


-Labor.- 


TABLE    I.— BOULEVARD    OILING— DATA    AND    COST    FOR   ONE    APPLICATION. 
,    , Teams. ^   , Total. ,      , Total  Cost. > 
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Sept.    5..   S',4 

25  Vi. 
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12 

29 
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Sept.    6..   3 

9 

15 

3 
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12 

4 

Sept.    9..   S 

24 

32 
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12 

36 
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Paseo — 

Sept.    8..   8 

32 

32 
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12 

16 

9 

Sept.    11.   6 

18 

30 

6 

9 

21% 

6 

Sept.    15.   8 

24 

40 

8 

12 

28 

S 

Sept.    17.   4 

12 

20 

4 

6 

10 

4 

Gillham    Road 

Sept.    6..   3 

9 

14 

3 

W? 

121/, 

3 

Sept.    S..  5 

15 

25 

a 

v% 

25 
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14  $1.20  1,705 

4       355 

13  1.40  1,530 

$2.60  3,590 

9      1.168 

7  $1.10  1,152 
12      1,745 

6  2.10  763 

',  $3.20  4,828 

6      559 

8  $2.10  797 

$2.10  1,356 


28% 

6 
19% 


18 
13% 
16l^ 
6 


Teams,  50  cts.  per  hour. 

Labor,  25  cts.  per  hour. 

Foreman,   $2.50   per  dav. 

Dust,  30  cts.  per  cu.  yd.  at  crusher. 

Oil,  2%  cts.  per  gal.  at  distributing  plant. 


S=3 


$  51.50 
18.62 
49.50 


$  51.17 
10.67 
44.10 


$102.67 
29.29 
93.60 


54         $119.62     $105.94     $225.56 


40.00 
34.50 
52.00 
21.50 


34.60 
32.85 
48.57 
20.87 


$  74.60 

67.35 

100.57 

42.37 


54         $148.00     $136.89     $284.89 


10% 
13% 


24 


$   19.87 


17.12 
23.97 


36.99 
57.34 


$53.24       $41.09       $94.33 


Cold  and  cloudy.    13th  to  27th  sts.     East  half  roadway. 
Fair.     27th  to  31st  sts.     East  halt  roadwav. 
Fair.     15th  to  31st  sts.     West  half  roadway. 

55,010  sq.  yds.,  $0.0041  per  sq.  vd. 
Average  dust  haul,  2  miles;  oil,  1%  miles. 

Fair,  warm.  19th  to  24th  sts.     ^'est  half  roadway. 

Fair,  warm.  24th  to  31st  sts.    West  half  roadway. 

Fair,  warm.  15th  to  29th  sts.     East  half  roadway. 

Fair,  warm,  loth  to  29th  sts.'   West  half  roadway. 

51,200    sq.    yds.,    $0.00556   per   sq.    vd. 
Average  dust  haul,  2%  miles;  oil,  "l  mile. 


Fair,  warm. 
Fair,  warm. 


26th  to  31st  sts, 
26th  to  31st  sts. 


19.920  sq.  yds..   $0.00474  per  sq. 
Average  dust  haul,  1  mile;  oil. 


West  halt  roadway. 
East  half  roadway. 

yd. 
2  miles. 
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tnans  from  the  dangerous  and  nasty  oiled 
surface,  and  after  a  few  days  under  traffic 
forms   with  the  oil   a  cushion   surface. 

The  oiling  crew  usually  consists  of  one 
foreman  at  $2.50  per  day,  two  to  four  men 
hand  brooming  oil,  four  men  spreading  dust, 
one  man  spreading  oil,  one  extra  man,  two 
oil  tank  teams,  two  to  four  teams  hauling 
and  distributing  dust.  All  labor  is  paid  at 
the  rate  of  2.5  cts.  per  hour,  but  teams  includ- 
ing drivers  at  the  rate  of  50  cts.  per  hour. 

Daily  reports  are  made  out  by  the  foreman, 
from  these  reports  Tables  I  and  II  have  been 
compiled.  These  tables  are  for  three  boule- 
vards which  represent  average  conditions 
when  haul  of  materials  is  taken  into  account. 

Under  ordinary  circumstances,  the  cost  per 
square  yard  for  oiling  on  The  Paseo  should 
be  between  $.004  and  $.005,  but  on  this  boule- 
vard there  was  8,280  sq.  yds.  of  new  roadway, 
which  requires  much  more  oil  and  labor  than 
the  old  cushion  surface.  There  are  also  4,968 
sq.  yds.  of  this  boulevard  used  as  a  traffic 
way,  on  which  the  travel  is  exceptionally 
heavy,  so  that  more  labor  is  required  in  clean- 
ing same,  and  a  thick  coat  of  oil  and  dust  is 
required. 


Cost  of  Sprinkling  Streets  in  a  Small 
City. 

Contributed  by  E.   W.   Robinson,   City  Engineer 
and  Street  Commissioner.  Webb  City,  Mo. 

In  the  Jan.  24,  1912,  issue  of  Engineering 
&  CoNTR..\cTiNG,  page  9-5,  there  is  given  the 
cost  of  sprinkling  streets  in  Webb  City,  Mo., 
for  the  summer  season  of  1911  The  follow- 
ing data  give  the  cost  of  practically  the  same 
operations  for  the  season  of  1912,  worked  up 
in  the  same  manner  to  give  ease  in  comparing 
the  two.  The  season  of  1912  was  a  month 
shorter  than  for  that  of  the  year  previous. 
Practically  the  same  route  was  follow^ed  both 
years,  though  this  year  the  total  length  sprin- 
kled was  some  200  ft.  longer  than  last  year. 
The  cost  of  the  sprinkling  this  year  was  as 
follows : 

Total  for     Per 
_  145  days.     day. 

Driver,   110  days  at  J2.00,  35  days 

„at   $1.75    $281.25     $1.9396 

Collector,  4  per  cent  of  $958.65 38.35       0  264.i 

Medicine    for    team 1.40       0  OODo 

Shoes  for  team  at  $3.00  per  set..     17.08       0.1177 
Hay    and    bedding,    hay    at    $9.00 

per  ton,  straw  at  $0.10  per  bale 

In   barn    50.40       0.3476 

Feed,  bran  at  $1.25.  chops  at  $1.60, 

oats  at  $0.45  and  $0.60  in  barn.  94.75  0.6534 
Repairs  and  renewals  to  harness 

and    sprinkler    61.65       0.4252 

Receipt   books.    2.000 5.50       0.0379 

Water.  473  months  at  $35.00 163.35       1.1266 

Interest    on    investment.      6      per 

cent  of  $350  for  one  year,  6  per 

cent  of  $560  tor  five  months...  35.00  0.2414 
Depreciation    on    sprinkler,      cost 

$350.    lite    10    years,    3    per    cent 

compound.  8.73  per  ce-nt  of  $350.     30.56       0.210S 
Depreciation    on    team    and    har- 
ness, value  $560.   life  S  years,  3 

per  cent  compound,  or  11.25  per 

cent  of  $j60,   for  five  months  of 

year     26.25       0.1810 

Total     $805.54    $5,555 

Of  the  145  days  in  the  season  sprinkling 
was  done  on  126,  or  87  per  cent  of  the  time. 
The  19  days  lost  represent  actual  time  when 
from  rain  or  other  causes  sprinkling  was  un- 
necessary. However  on  some  days  the  route 
was  only  covered  two  or  three  times  instead 
of  the  regular  four  trips  that  were  usually 
made.  On  two  or  three  occasions  one  trip 
was  lost  on  account  of  having  to  make  re- 
pairs to  sprinkler,  or  horses  having  to  be 
shod,  but  generally  these  things  were  attended 
to  on  rainy  days. 

The  itemized  costs  per  day  for  the  two  sea- 
sons check  pretty  closely  except  in  three  in- 
stances, namely,  "medicine,"  "feed"  and  "re- 
pairs." 

The  reason  for  there  being  less  cost  for 
medicine  for  the  team  during  1912  than  dur- 
ing 1911  was  because  the  team  had  become 
hardened  to  the  work  and  were  in  fine  con- 
dition. At  the  beginning  of  the  season  of 
1911  the  team  had  not  been  off  of  the  Fire 
Department  but  a  few  months,  and  it  took 
some  time  to  get  them  endured  to  the  hard 
steady  work  on  the  pavements.  This  also 
accounts  for  the  fact  that  during  1912  it  was 


unnecessary  to  hire  any  extra  horses  as  was 
the   case  in   1911. 

In  regard  to  the  feed  the  cost  per  day  for 
1912  IS  given  as  $0.65  against  $0.38  for  the 
previous  year.  While  the  former  figure  seems 
to  be  too  high  it  represents  the  actual  cost 
of  bran,  forn,  chops  and  oats  fed.  During 
1911  the  data  were  not  kept  so  carefully  as 
this  year,  and  a  mistake  occurred  somewhere 
in  the  recording  or  computation. 

«.ATif/  ""^P^'"  to  sprinkler  and  harness  cost 
Tn,,  tP'^''  '^^y  against  $0.25%  for  the  year 
1911.  There  are  two  reasons  for  this.  In 
the  first  jjlace  repairs  were  neglected  during 
the  latter  part  of  last  season,  and  some  were 
made  this  year  that  should  have  been  made 
during  1911.  Then  last  vear  the  citv  had  in 
its  employ  a  regular  mechanic  who  did  most 
of  the  repairing  and  at  a  much  cheaper  cost 
than  was  done  this  year  when  everything 
was   done   at   a   blacksmith   or   harness"  shop. 

During  the  145  days  of  the  season  of  1912 
5,758  tanks,  or  475,496  cu.  ft.  of  water  were 
sprinkled  upon  the  30,425  sq.  yds.  of  surface 
covered.  As  the  water  was  paid  for  at  a 
flat  rate  of  $35  per  month  this  cost  the  city 
$0.0.34  per  100  cu.  ft.  The  number  of  tanks 
sprinkled  per  day  varied  from  15  to  57,  with 
an  average  of  46.  This  gives  an  average  of 
0.128  cu.  ft.  per  square  yard  per  day,  which 
IS  an  increase  of  1  per  cent  over  that  of  1911. 
This  is  explained  by  the  fact  that  not  only 
was  sprinkling  done  on  a  larger  percentage  of 
the  total  number  of  days  in  the  season  but 
because  during  1912  there  were  fewer  days 
that  the  full  four  trips  were  not  made  than 
the  year  before. 

The  actual  time  the  sprinkler  was  upon  the 
streets  making  the  regular  four  trips  was 
eight  hours.  It  required  from  three  to  four 
minutes  to  fill  the  tank,  depending  upon  the 
pressure  at  the  hydrant  and  the  ease  with 
which  the  team  could  turn  and  start  the  sprin- 
kler, so  that  the  actual  walking  time  was 
about  five  hours.  On  making  the  four  trips 
the  total  length  of  streets  sprinkled,  3..549  ft., 
was  covered  eight  times,  making  a  total  dis- 
tance of  ten  miles.  This  gives  an  average 
of  about  two  miles  per  hour,  which  the  writer 
considers  a  fair  figure  considering  that  the 
sprinkler  weighed  3,.500  lbs.  empty  and  about 
8,600  lbs.  when  loaded,  and  also  that  the  grades 
varied  from  0.4  per  cent  to  3.5  per  cent. 

The  cost  per  front  foot  of  property  per 
month  of  30  days  was  $0.01523,  against 
$0.01532  for  1911. 


Dust   Prevention  and   Road  Preserva- 
tion Work  at  Nevirton,  Mass. 

The  city  of  Newton  began  experimenting 
some  seven  years  ago  with  different  kinds  of 
materials  for  dust  prevention  and  road  preser- 
vation and  has  each  year  gradually  increased 
its  mileage  of  special  -surface  on  streets 
where  traffic  is  heavy.  In  1910  about  40  miles 
received  treatment,  in  1911  about  60  miles, 
and  in  1912  about  75  rfiiles.  The  materials 
employed  in  these  years  are  shown  in  Table  I. 
TABLE  I. 

1910.  1911.  1912. 

Gals.  Gals.  Gals. 
Asphaltic   preparations,  65 

per  cent   101.996  145.627  197.579 

Non-asphaltic   oils 89,006  32.255  45.496 

Tarvia,  A,  B  and  X 36,093  36.915  36.785 

90%    road   binders 16,SD3  23.735  60.050 

The  asphaltic  preparations  include  asphalt- 
oilene,  asphaltoil  and  Standard  No.  6;  the 
non-asphaltic  oils  include  dustoline.  tasscoil 
and  terracolio:  the  road  binders  include  tarine 
and  ugite.  The  methods  of  applying  these 
materials  and  the  experience  with  them  were 
described  by  Mr.  Charles  W.  Ross.  Street 
Commissioner  of  Newton,  in  a  paper  pre- 
sented at  the  recent  American  Road  Congress. 
The  following  notes  on  the  work  at  Newton 
have  been  taken   from  this  paper. 

The  first  tieatment  of  tarvia  used  in  New- 
ton was  laid  on  a  section  of  the  boulevards 
in  September,  1906.  The  loadbed  was  first 
repaired  and  shaped  up.-  The  area  covered 
was  3,500  sq.  yds.  at  a  total  cost  of  14  cts. 
per  sq.  yd.     The  cost  of  the  tarvia  treatment. 


mcluding  material,  labor  placing  and  rolling, 
\yas  11.15  cts.  This  section  has  cost  very 
little  in  the  way  of  maintenance  up  to  the 
present  time,  and  is  apparently  in  first  class 
condition. 

In  1907  a  section  of  a  road,  the  old  macadam 
surface  of  which  had  become  badly  worn, 
was  treated  in  the  following  manner: 
It  was  spiked  up  and  covered  with  a 
light  grouting  of  Portland  cement  mor- 
tar mixed  in  the  following  quantities: 
two  parts  sand  one  part  cement.  This 
was  spread  evenly  over  the  entire  surface  and 
penetrated  down  into  the  stone  in  such  a  way 
as  to  bind  the  whole  material  together,  and 
was  smoothed  off  with  large  brooms.  The 
road  was  closed  for  about  four  days,  giving 
the  cement  time  to  set.  After  that  it  was 
opened  to  traffic  and  was  used  for  about  one 
year.  Then  the  surface  was  swept  with  an 
ordinary  horse  sweeper  and  coated  with  a 
thin  layer  of  tarvia  "A"  applied  hot,  which  ad- 
hered readily  to  the  cement  and  has  made  a 
smooth  and  satisfactory  surface.  It  remains 
m  first  class  condition  at  the  present  time,  a 
period  of  about  iive  years.  The  expense  does 
not  average  over  %  ct.  per  square  vard  each 
season.  The  cost  of  the  treatment'including 
material  labor,  teaming  and  placing  was  7.35 
cts.  per  sq.  yd. 

A  sand-asphall^  mixture  has.  also  been 
used  with  success  at  Newton.  A  quantity 
of  ^sand  heated  to  a  temperature  of  about 
200°  F.  is  dumped  in  a  pile  and  leveled. 
The  65  per  cent  asphalt  preparation,  in  the 
proportion  of  %  to  %  gal.  to  the  cubic  foot 
of  sand,  is  poured  over  the  hot  sand,  and  the. 
whole  mass  turned  with  shovels  until  thor- 
oughly mixed;  this  work  is  done  at  the  pit 
The  mixture  is  teamed  to  the  work  and  spread 
on  the  surface  to  a  depth  of  less  than  V*  in. 
and  raked  with  wooden  lawn-rakes.  Rolling 
is  not  necessary,  and  the  street  can  be  kept 
open  for  traffic  all  times.  This  class  of  work 
has  the  advantage  of  leveling  the  road,  each 
new  application  provides  a  new  wearing  sur- 
face. .Mr.  Ross  states  that  one  treatment  of 
this  kind  will  last  an  entire  season. 

A  preparation  of  90  per  cent  heavy  asphalt 
has  also  been  applied  to  some  of  the  heavy 
traffic  street  in  Newton.  This  was  heated  to 
a  temperature  sufficient  to  make  it  flow  freelv 
through  the  sprinklers  or  the  oil  distributor 
and  onto  the  surface  of  an  old  macadam  road. 
The  road  was  first  spiked  up  and  covered 
with  2  ins.  of  screened  stone  taken  from  an 
ordinary  gravel  pit,  and  varying  in  size  from 
%  in.  to  2  ins.  The  small  stones  filled  in 
between  the  larger  ones.  The  whole  was 
rolled  smooth  and  hard,  the  oil  was  applied 
hot,  and  readily  penetrated  the  entire  mass. 
about  V2  to  %  gal.  of  oil  per  square  yard 
was  used.  This  was  covered  with  a  coating 
of  screened  gravel,  which  had  passed  through 
a  %  in.  screen ;  was  thoroughly  rolled  with  a 
steam  roller,  and  opened  to  traffic  within  12 
hours  after  completion.  The  cost  was  23  to 
25  cts.  per  sq.  yd. 


Method  of  Repairing  Cracked  Sewer  in 
Savannah,  Ga. — An  18-in.  vitrified  clay  pipe 
sewer  recently  failed  by  cracking  in  Savan- 
nah, Ga.  The  cracks  in  the  pipe  were  longi- 
tudinal and  occurred  at  the  invert  and  top  of 
the  pipe.  The  Director  of  Public  Works,  A. 
-S.  Guckenheimer,  attributes  the  failure  of  the 
pipe  partially  to  the  nature  of  the  soil  in 
which  it  is  laid,  it  having  been  necessary  in 
constructing  the  sewer  to  saddle  the  pile  and 
to  lay  the  pipe  on  these  saddles.  Heavy  traffic 
and  the  nature  of  the  soil  was  the  cause  of 
the  trouble.  The  sewer  was  laid  at  a  depth 
of  about  10  ft.  At  first  it  appeared  as  though 
the  same  conditions  might  exist  for  a  greater 
distance,  but  excavations  made  at  several 
points  about  100  ft.  apart  show-ed  the  sewer  at 
these  points  in  good  condition,  and  the  soil 
of  a  better  nature  than  at  the  particular  point 
where  the  break  occurred.  The  remedy  adopt- 
ed was  to  leave  any  sheet  pile  driven  to  make 
the  excavation,  to  lay  a  solid  concrete  founda- 
tion, and  to  lay  in  the  sewer  on  this  con- 
crete bed.  carrying  the  concrete  up  practically 
to  the  top  of  the  sewer. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Some  Features  of  Modern  Centrifugal 
Pump  Installations. 

(ST.\FF    .ARTICLE.) 

The  marked  improvement  in  design  of  cen- 
trifugal pumps  which  has  taken  place  within 
recent  years  has  heen  accompanied  by  im- 
proved arrangement  of  piping  and  valves  in 
pump  installations  which  still  further  extends 
the  field  of  usefulness  of  pumps  of  this  class. 
By  means  of  piping  and  valve  arrangements, 
herein  described,  two  or  more  centrifugal 
pumps  inay  be  operated  singly,  in  parallel,  or 
in  series,  thereby  greatly  increasiiig  the  flexi- 
bility   of    operating    conditions     and     results. 


arrangements  herein  described  ha,ve  much 
to  commend  them.  .\  special  field  of  use- 
fulness for  pumps  arranged  as  here  described 
is  found  in  waterworks  systems  utilizing 
equalizing  reservoir   service. 

Fig.  1  shows  a  plan  and  vertical  section 
through  the  pumps  and  pump  pit  of  the  Hol- 
land, Michigan,  water  works  pumping  station. 
The  various  valves  are  operated  by  hand  from 
valve  stands  set  on  the  operating  floor  of  the 
pumping  station.  The  operating  floor  is  14  ft. 
ti  ins.  above  the  concrete  floor  of  the  pump  pit. 

These  pumps  are  designed  to  work  either 
singly,  in  parallel,  or-  in  series.  To  operate 
pump  No.  1  singly  valves  A  and  D  of  Fig.  1 


Fig.    1 — Plan    and    Section    of    Pumps    and     Pump  Pit   Installed  for  the   Holland, 

Mich.,   Water   Works. 


This  increased  flexibility  of  operation  goes  far 
towards  overcoming  the  former  objections  to 
the  centrifugal  pump,  which  were  based  on 
the  grounds  that  a  pump  of  that  class  could 
operate  elficiently  only  for  a  single  fixed  con- 
dition of  head  and  discharge,  when  driven  at 
a  given  speed.  Every  centrifugal  pump  when 
operated  at  a  certain  speed  has  one  head  and 
one  quantity  of  delivery  at  which  it  will  main- 
tain its  highest  efiiciency.  However,  if  the 
speed  is  increased  it  will  still  be  possible  to 
maintain  the  highest  efficiency  of  the  pump 
but  this  will  be  at  increased  head  and  in- 
creased delivery  in  proportion  to  the  increase 
of  speed  within  certain  limitations.  A  very 
small  centrifugal  may  attain  its  ma.ximum 
efficiency  on  a  total  head  of  10  ft.,  and  by 
increasing  the  speed  it  may  carry  its  highest 
efficiency  up  to  -30  ft.,  while  a  large-size  cen- 
trifugal may  not  reach  greatest  efficiency  un- 
til operating  on  a  total  head  of  35  ft.  but 
will  carry  this  efficiency  with  increased  speed 
up  to  125  ft.  head.  For  full  capacity  op- 
eration,   either    constant    or    intermittent,    the 


arc  opened  and  valves  C,  \\  and  E  are  closed. 
With  the  valve  setting  thus  described  pump 
No.  1  will  discharge  1,()40  gals,  per  minute 
against  a  total  head  of  102  ft.  Similarly 
pump  No.  2  is  operated  singly,  giving  the 
same  discharge  against  the  same  head,  by 
opening  valves  B  and  K  and  closing  valves  A. 
C  and  D. 

The  two  pumps  operate  in  parallel  when 
valves  A,  B,  D  and  E  are  open  and  valve  C 
closed.  When  so  operated  the  combined  dis- 
charge of  the  two  pumps  is  2,080  gals,  per 
minute  against  a  total  head  of  102  ft.  When 
it  is  desired  to  operate  the  pumps  in  series, 
valves  A,  C  and  E  are  opened  and  valves  B 
and  1)  are  closed.  When  working  in  series 
the  water  first  passes  through  pump  No.  1 
which  delivers  the  water  to  pump  No.  2  at  a 
pressure  head  of  162  ft.  Pump  No.  2  then 
raises  the  pressure  head  of  the  final  discharge 
from  the  combination  to  :i24  ft.,  the  amount  of 
the  discharge  being  1,040  gals,  per  minute. 

In  addition  to  the  flexibility  of  operation 
made    available    ;is    described,    the   quiet    rim- 


nmg  of  the  pumps  and  motors  was  a  consid- 
eration accorded  considerable  weight  in  se- 
lecting this  equipment  for  the  conditions  at 
Holland. 

The  pumps  illustrated  are  the  No.  6,  high 
pressure,  double  suction,  inclosed  runner,  split 
volute,  single  stage,  centrifugal  pumps,  manu- 
factured and  installed  by  the  .Vmerican  Well 
Works  of  Aurora,  Illinois,  The  pumps  are 
direct  connected  through  flexible  couplings  to 
75  HP.,  2  phase.  GO  cycle,  2,200  volt,  slip  ring 
motors  provided  with  24  pole,  single  throw  oil 
switch  with  overload  and  low  voltage  release 
for  switchboard  mounting.  For  each  unit 
60.88  HP.  must  be  ik-livered  to  the  shaft  of  the 
pump  to  run  it  at  a  speed  of  1,720  r.  p.  m.,  to 
deliver  1,040  gals,  of  water  against  a  total 
head  of  1()2  ft.,  static,  friction  and  velocity 
heads  inchuled.  When  operated  under  the 
stated  conditions  the  efficiency  of  the  pump  is 
63  per  cent.  The  overall  efficiency  is  56.7  per 
cent.  The  weight  of  each  of  these  pumps  is 
approximately  2,200  lbs. 

The  advantages  which  lead  to  the  adoption 
of  this  type  of  equipment  in  preference  to 
others  in  many  localities  are  as  follows :  The 
pumps  occupy  small  space  in  proportion  to 
their  output,  thereby  introducing  economy  in 
the  cost  of  the  pump  pit  and  pumping  station; 
the  light  weight  of  the  pumps  justifies  the  em- 
ployment of  light  foundations;  low  cost  of 
maintenance  and  attendance ;  low  first  cost, 
and  low  cost  of  repairs;  low  cost  of  pumping 
station  supplies,  such  as  oil,  packing,  waste, 
etc.;  operation  can  easy  be  controlled  from  a 
remote  point  if  desired;  uniform  motion  ob- 
viates varying  load  and  fluctuation  or  surge  on 
electric  power  lines,  thereby  admitting  in- 
stallations of  this  class  to  use  of  current  from 
electric  lighting  lines ;  and,  finally,  the  danger 
of  rupturing  a  main,  due  to  the  increased 
pressure  caused  by  the  improper  or  accidental 
shutting  of  a  valve  on  the  force  main,  is  slight 
since  in  such  a  contingency  the  pump  merely 
churns  the  water  it  contains  and  does  not  in- 
crease the  pressure  pumped  against  by  more 
than  20  per  cent. 

Fig.  2  shows  in  plan  and  elevation  a  special 
arrangement  of  four  centrifugal  pumps  for 
water  works  service.  This  design  secured  ex- 
ceptional flexibility  .without  unduly  sacrificing 
efficiency  of  operation. 

Pump  units  Nos.  1  and  2  were  designed  to 
discharge  7.50  gals,  per  minute  against  a  total 
head  of  160  ft.  Pump  No.  3  was  designed  to 
pump  370  gals,  per  minute  against  a  total  head 
of  160  ft.,  and  pump  No.  4  was  designed  to  de- 
liver 1,500  gals,  of  water  per  minute  against  a 
total  head  of  100  ft. 

The  design  of  the  connecting  piping  is  such 
that  all  four  pumps  can  operate  singly  or  in 
parallel  against  160  ft.  head.  Pumps 'Nos.  1 
and  2  can  work  in  series  against  a  total  head 
of  .320  ft.,  or  the  same  pumps  can  operate  in 
parallel  with  each  other  and  at  the  same  time 
in  series  with  pump  No.  4.  In  other  words, 
pmnps  Nos.  1  and  2  working  in  parallel  with 
each  other,  will  deliver  1.500"  gals,  per  minute 
against  a  head  of  160  ft.  This  is  equivalent  to 
the  performance  of  pump  No.  4.  consequently 
when  pumps  Nos.  1  and  2  working  in  parallel 
with  each  other  and  in  series  with  No.  4  the 
coinbined  output  of  the  three  pumps  is  1,500 
gals,  per  minute  against  a  total  head  of  320  ft. 
The  valve  manipulations  are  as  follows: 

For  operating  pump  No.  3  singly,  open 
valves  H  and  J  and  close  all  the  other  valves : 
for  operating  pump  No.  1  singly  open  valves 
.V,  B  and  C  and  close  the  other  valves ;  for 
operating  pump  No.  2  singly  open  valves  F, 
G  and  C  and  close  the  other  valves;  and  to 
operate  pump  No.  4  singly  open  valves  K  and 
L  and  close  all  the  other  valves.  To  operate 
pumps  Nos.  I  and  2  in  scries  open  valves  A,  E. 
G  and  C  and  close  all  other  valves.  To  op- 
erate pumps  Nos.  1  and  2  in  parallel  with 
each  other  and  in  series  with  pump  No.  4  open 
valves  .A,.  B.  F.  G,  D  and  1.  and  close  the  other 
valves. 
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The  advantage  arUins;  ivum  tlir  tlexili'lity  of 
operation  of  this  1-puinp  installation  is  that 
without  sacrificing  efficiency  widely  varying 
outputs  may  be  secured.  Thus  it  only  370 
sals,  per  minute  are  retpiired  at  domestic  pres- 
sure pump   No.  ;!  operating   singly   will  .suffice. 


able  casing  and  is  submerged  below  the  sur- 
face of  the  water  in  the  well.  The  lower  pump 
lifts  the  water  to  a  surface  puni])  on  the  same 
vertical  shaft.  This  single  shaft  is  operated  by 
one  electric  motor,  and  that  is  one  of  the  chief 
advantages  of  this  type  of  ])unip.     The  p>unp  at 


service    where   the   flow   nmniiiifs  to   500   gals. 
per  minute  or  more. 

We  are  indebted  to  Mr.  L.  M.  Bodinson  of 
the   American    Well    Works,    Aurora,    III.,   for 

the  illustrations  here  shown. 
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Fig.  2 — Plan  and  Section  of  Special   Arrangement   of    Four   Centrifugal    Pumps  for 

Water   Works    Service. 


Similarly  75o  gals,  per  minute  can  be  supplied 
li\  either  pump  No.  1  or  No.  "J  operating  sing- 
ly. Pumps  No.  1  and  No.  3  operating  in  paral- 
lel will  supply  1.120  gaK.  per  minute,  and  so 
<in.  Thus  by  selectin,g  the  pump  or  combina- 
tion of  pumps  most  suitable  to  a  particular  de- 
uiand,  higher  efficiency  can  I)e  maintained  than 
by  the  use  of  a  single  inunp  installation. 

l-'ig.  3  shows  a  pump,  j)ump  pit.  and  well  in- 
stallation of  special  tlesign  for  an  irrigation 
project.  It  will  be  noted  that,  the  pipe  layout 
in  the  pump  pit  is  such  that  duplicate  pump 
and  motor  units  can  be  installed,  one  unit  to 
be  held  in  reserve  if  desired.  In  the  case  illus- 
trated it  will  be  noted  that  the  deep  wells  are 
located  50  ft.  from  the  center  of  the  pump  pit. 
Concrete  tunnels  radiate  from  the  circumfer- 
ence of  the  pump  pit  to  the  various  deep  wells. 
The  tunnels  make  easy  access  to  the  various 
suction  lines  for  inspection  or  repairs.  The 
pump  pit  is  sunk  to  the  level  of  the  water  in 
the  deep  wells. 

This  type  of  design  is  applicable  where  rela- 
tively small  amounts  of  water  can  be  secured 
irnm  the  individual  deep  wells,  as  the  ar- 
rangement illustrated  enables  one  centrally  lo- 
cated pump  to  obtain  its  supply  from  a  number 
of  wells  and  still  be  within  suction  distance  ot 
them.  The  economic  advantage  secured  is 
that  the  number  of  pumps  secured  is  reduced 
to  a  minimum,  as  only  one  is  required  instead 
of  a  unit  for  each  well.  .\  further  economic 
advantage  is  that  greater  efficiency  can  be  ob- 
tained from  the  one  large  unit  than  from  sev- 
eral small  ones.  Before  this  type  of  installa- 
tion is  recommended  a  competent  engineer 
should  go  over  the  local  situation  carefully 
and  calculate  the  adaptability  of  this  layout 
under  local  conditions.  The  successful  appli- 
cation of  this  design  is  entirely  dependent  upon 
local  conditions.  I'Vir  instance,  the  nature  ot 
the  material  which  uuist  be  excavated  in  sink 
ing  the  large  pump  pit  is  an  item  which  will 
vary  greatly  between  various  localities,  with  .i 
corresponding  variation  in  the  cost  of  installa- 
tion. 

-Another  interesting  application  of  turbine 
pumps  in  water  works  service  is  the  use  of  the 
combination  deep  well  turbine  and  surface 
pump,  not  here  illustrated.  The  deep  well 
turbine    is   placed    underground    inside    a    suit- 


the  surface  lioosts  the  pressure  to  the  require- 
ments of  the  water  works  system.  Pumps  of 
this  class  are  compact  and  require  small 
housings.  Like  other  motor  driven  ])umps 
they    are    well    adapted    to    automatic    '-oiitri>l 


Methods    of    Constructing    the    Queen 

Lane  Water  Filtration  Plant  in 

Philadelphia. 

The  Queen  Lane  lllter  plant  of  the  Phila- 
ilelphia  water  supply  is  of  the  slow  sand  type. 
Probably  it  will  be  among  the  last,  if  not  the 
last,  of  that  type  to  be  constructed  by  a  large 
city  in  this  country.  The  plant  has  certain 
features  of  design  which  are  of  interest,  how- 
ever, and  many  of  the  construction  methods 
employed  have  a  wide  range  of  adaptability. 
Mr.  S.  M.  Swaab.  in  a  very  comprehensive 
paper  before  the  Engineers'  Club  of  Philadel- 
phia, gave  a  historical  sketch  of  the  Queen 
Lane  project,  a  description  of  the  design,  con- 
struction, and  operation  of  the  plant,  and  dis- 
cussed the  evolution  of  the  slow  sand  water 
liltration  process.  We  here  give  the  descrip- 
tion of  the  essential  features  of  the  design  and 
the  construction  methods  employed,  substan- 
tially as  presented  by  Mr.  Swaab  and  as  pub- 
lished in  the  Proceedings  of  the  Club. 

ESSENTIAL  FE.VTIKES  OF  DESIGN. 

The  Queen  Lane  filter  plant  is  situated  on 
the  site  of  the  north  basin  of  the  old  Queen 
Lane  reservoir.  This  part  of  the  old  reser- 
voir banks  were  demolished  and  the  new  filtra- 
tion plant  was  built  within  the  lines  of  the 
banks  so  removed  and  upon  the  Hoor  of  the 
reservoir.  This  course  was  adopted  to  provide 
the  necessary  area  for  the  filtration  plant  with- 
out purchasing  e.xpensive  adjacent  property. 
The  plant  covers  an  area  of.  appro.ximately, 
'l'\  acres,  and  consists  of  '11  rectan.gular  cov- 
ered filter  beds,  each  344.-")  by  9(i  ft.,  or  %  acre 
in  extent,  built  over  a  filtered  water  basin  with 
a  floor  area  of,  approximately.  17  acres,  and  a 
capacity  of  ."lU.uiHP.uun  gals,  to  the  flow  line. 
This  basin  is  divided  into  two  compartments  by 
a  solid  masonry  wall.     .\   IS-in.  hand-operated 


Fig.   3 — Plan    of    Pump.    F^mp    Pit,   and   Well    Installation  of  Special  Design  of  Centrifugal 
Pump    Installation    for    Irrigation    Service. 


from  remote  points.  .hey  ;irc  especially  ap- 
jdicable  ti>  water  works  service  where  the  su|>- 
ply  is  drawn  from  several  wells  scatlereii 
about  the  city,  and  where  advantageous  elec- 
tric power  contracts  cati  be  secured.  Pumps 
of   this   class   are   especially    applicable   to   well 


sluice  gate  connects  these  two  compartments. 
The  filters  are  rangecl  on  the  two  sides  of  a 
covered  gallery  below  a  central  court  contain- 
ing the  suppl.N  coiuluil  aiul  also  the  gale  houses 
for  regulating  the  flow  to  and  from  the  filters, 
the  necessary  dr.-iin-;.  etc. 
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At  the  easterly  end  of  the  plant,  situated  on 
a  plateau  formed  by  practically  cutting  down 
the  original  east  bank  of  the  reservoir,  and 
filling  in  between  this  bank  and  a  retaining 
wall,  which  forms  the  easterly  wall  of  the  ad- 
jacent filters,  are  located  the  preliminary  or 
roughing  filters,  the  prefilters,  as  they  are  local- 
ly called.  They  are  40  in  number,  each  32  by 
40  ft.,  or  about  0.03  acre  in  area,  and  are  used 
for  the  rapid  filtering  of  the  settled  water 
which  is  drawn  from  the  south  basin  of  the 
old  reservoir,  which  is  to  be  retained  as  a 
sedimentation  basin  in  connection  with  the 
new  works.  The  capacity  of  this  basin  is 
177,000,000  gals. 

The  water  is  drawn  off  the  reservoir  either 
through  a  gate  house  situated  at  the  easterly 
end  of  the  present  division  bank  of  the  old 
reservoir  (which  remains  intact  and  becomes 
the  north  bank  of  the  converted  sedimentation 
basin),  through  a  steel-riveted  pipe,  84  ins.  in 
diameter,  or  through  a  48-in.  pipe  connection 
from  the  inlet  pool  of  the  reservoir,  and  is 
conducted  to  the  prefilters.  This  latter  con- 
nection will  be  used  when  it  becomes  neces- 
sary to  clean  or  repair  the  reservoir,  or  may 
be  used  if  it  becomes  expedient  to  cut  out  the 
sedimentation  process.  From  the  prefilters  the 
effluent  passes  through  a  rectangular  rein- 
forced concrete  conduit  "-o  a  similar  conduit 
which  is  situated  in  the  covered  gallery  be- 
tween the  filters,  the  roof  of  the  latter  conduit 
forming  the  roadway  of  the  central  court. 
The  prefilters  are  completely  covered  by  a 
house  with  a  central  platform  on  which  is  lo- 
cated the  operating  mechanism  and  the  instru- 
ments for  observing  and  regulating  the  ilow. 
A  48-in.  cast-iron  by-pass  is  also  provided  for 
conducting  the  settled  water  from  the  sedi- 
mentation basin  to  the  slow  sand  filters,  so  as 
to  cut  out  the  rapid  filtering  process  when  it 
may  be  found  to  be  physically  and  ecopom- 
icaily  desirable, 

A  power-house  and  a  tank-house,  containing 
a  200,000-<Tal.  steel  tank,  are  provided  with  the 
necessary  machinery  for  supplying  water  and 
air  imder  pressure  for  periodically  washing 
the  sand  beds  in  both  the  slow  and  rapid 
filters. 

An  office  or  administration  building,  over- 
looking the  plant,  is  provided  for  the  officials, 
and  contains  also  the  necessary  quarters  for 
the  workmen  employed  in  the  operation  of 
the  plant. 

Two  riveted  steel  pipes,  each  60  ins.  in  di- 
ameter, connect  the  new  filtered  water  basin 
with  the  present  distributing  system,  passing 
under  the  administration  building,  the  tank- 
house,  the  prefilters  and  power-house,  in  which 
is  situated  a  valve  chamber  for  controlling  the 
flow  from  the  basin. 

The  filter  plant  has  a  capacity  of  70,000,000 
gals,  per  24  hours,  and  is  intended  to  supply 
the  high  levels  of  the  old  Queen  Lane  district 
and  furnish  a  possible  surplus  to  meet  some  of 
the  increasing  demands  in  other  localities. 

The  operation  of  the  plant  is  quite  simple. 
River  water  is  admitted  to  the  filters  above  the 
sand  layer  by  opening  a  hand-operated  gate- 
valve  connecting  with  the  conduit  in  the  court 
between  the  filters.  It  passes  through  the 
sand  layer  and  into  the  gravel  below,  in  which 
are  laid  6-in.  terra-cotta  pipe  drains  with  open 
joints,  transverse  to  the  long  axis  of  the  filter 
bed,  and  16  ft.  on  centers  connecting  with  the 
main  collector,  which  extends  from  one  end  of 
the  filter  to  the  other,  and  which  terminates  in 
one  or  other  of  the  gate  houses  heretofore 
mentioned.  The  flow  from  the  main  collector 
is  controlled  by  a  hand-operated  circular  sluice 
gate  which  admits  the  water  to  a  well  under 
the  gate  houses  from  which  it  passes  through 
a  suljmerged  rectangular  orifice  into  the  fil- 
tered water  reservoir  below,  the  rate  of  filtra- 
tion being  controlled  by  increasing  or  decreas- 
ing the  head  on  the  orifice  at  will  by  the  op- 
eration of  the  sluice  gate.  A  pipe  line  laid 
under  the  influent  conduit  in  the  central  court 
connects  the  individual  gate  houses  and  serves 
to  lead  filtered  water  from  a  filter  bed  which 
is  operating  to  a  bed  which  has  been  out  of 
service  for  cleaning,  so  as  to  fill  the  bed  from 
below  through  the  main  collector  to  above  the 
sand  level,  which  is  the  usual  practice  in  start- 
ing a  filter. 


In  the  gate  houses  on  the  central  court  are 
valves  for  draining  the  beds.  The  valves  con- 
duct the  water  to  a  passage  in  the  pipe  gal- 
leries either  side  of  the  influent  conduit  under 
the  central  court,  and  these  connect  with  the 
sewers  built  in  conjunction  with  the  plant.  At 
the  rear  end  of  each  filter  bed  is  situated  a 
chamber  containing  a  hand-operated  sluice 
gate,  to  be  used  in  draining  the  beds,  in  case 
the  so-called  Brooklyn  method  of  cleaning  the 
filters  is  used.  Each  filter  is  subdivided  into 
three  compartments  by  longitudinal  arched 
walls  from  end  to  end,  the  walls  between  the 
individual  filters  being  solid.  In  each  alternate 
wall  is  built  a  channel,  the  outlet  of  which 
is  connected  with  the  drains  which  parallel 
the  plant  immediately  north  and  south  of  it, 
for  use  in  connection  with  the  Blaisdell  or 
other  sand-washing  machine.  In  the  pipe  gal- 
leries are  pressure  pipes  connected  with  the 
pumps  for  supplying  water  under  pressure  to 
the  ejectors,  or  the  Nichols  machine  or  other 
type  of  sand-washing  apparatus  in  the  beds 
where  the  sand  is  washed  practically  in  place. 

The  prefilters,  19  on  one  side  and  21  on  the 
other,  are  separated  by  the  pipe  gallery  con- 
taining the  influent  or  raw  water  conduit  as 
well  as  the  effluent  conduit,  one  on  the  other 
in  the  order  named.  In  the  space  between 
these  conduits  and  the  filters  are  placed  the 
valves  and  piping  and  other  apparatus  for 
admitting  and  drawing  off  the  water.  The 
top  of  the  raw  water  conduit  extended  to  the 
filter  walls,  covering  the  piping  and  valves, 
constitutes  the  operating  floor,  and  on  this 
are  placed  the  tables  for  controlling  the  op- 
eration of  the  valves  and  the  instruments  for 
recording  the  rate  and  loss  of  head  in  the 
"filters,  etc. 

The  filter  floor  consists  of  a  number  of 
small  channels  transverse  to  the  main  col- 
lector, which  terminates  in  a  covered  collect- 
ing well  formed  by  dropping  the  bottom  of 
the  collector  next  to  the  front  wall  of  the 
filters.  These  channels  are  covered  with  a  re- 
inforced concrete  floor  2  ins.  thick,  made  in 
slabs,  in  which  are  inserted  numerous  per- 
forated brass  strainers  for  admitting  the  pre- 
filtered  water  to  the  channels  below,  from 
which  it  flows  by  gravity  through  the  main 
collector  and  collector  well  to  the  effluent  con- 
duit through  a  balanced  valve,  which  main- 
tains the  height  of  water  above  the  satid  by 
automatically  raising  a  partially  submerged 
copper  float  when  the  water  attains  a  pre-de- 
termined  height.  The  entrance  of  the  raw 
water  to  the  filters  is  controlled  or  regulated 
by  a  submerged  circular  orifice  on  the  end  of 
the  inlet  pipe.  All  of  the  valves  and  sluice 
gates  in  the  prefilters  are  operated  from  indi- 
vidual operating  tables,  placed  on  the  gallery 
floor  in  front  of  the  several  filters.  All  of 
these  gates  are  fitted  with  hydraulic-  cylinders 
in  which  the  pistons  are  raised  or  lowered 
by  admitting  water  under  a  pressure  of  about 
60  lbs.  per  sq.  in.  Each  of  these  tables  is  con- 
nected with  the  pressure  pipes  which  are 
supported  on  brackets  on  the  sides  of  the  in- 
fluent conduit.  By  throwing  a  brass  lever  to 
one  side  or  the  other,  water  under  pressure 
can  be  admitted  above  or  below  the  water 
pistons  which  raise  or  lower  the  gates.  From 
each  table  is  controlled  the  raw  water  supply, 
the  effluent,  the'  wash  water,  the  waste  water 
(water  soiled  in  the  washing  process),  and 
the  air  used  in  the  process  of  washing.  To  a 
steel  tank  containing  about  200.000  gals.,  lo- 
cated in  the  tank  tower,  is  attached  a  pipe 
which  is  suspended  froin  the  roof  over  the  op- 
erating gallery  and  is  connected  with  each 
of  the  filters,  supplying  water  under  pressure 
for  washing  the  sand  bed.  In  the  process  of 
washing,  the  ^  current  is  reversed  and  the 
water  is  admitted  to  the  underdrains,  from 
which  it  rises  through  the  sand  bed.  In  ad- 
dition to  this,  ai^  under  a  pressure  of  about 
4  lbs.  per  sq.  in.  is  applied  through  .t  rather 
extensive  system  of  supply  pipes  and  air  mani- 
folds, to  assist  in  breaking  up  the  sand  bed. 
The  water,  as  it  rises  above  the  sand,  is  car- 
ried off  by  a  system  of  wrought  iron  troughs 
communicating  with  the  wash  water  gullet 
which  is  built  in  the  center  of  each  filter.  The 
end  of  this  gullet  has  a  sluice  gate  attached 
to  it,  operated  from  the  table,  and  discharg- 


ing into  the  adjacent  pipe  gullet,  from  which 
the  dirty  water  is  conducted  to  the  sewer. 

The  filtering  material  in  the  slow  sand  or 
final  filters  consists  of  26  ins.  of  sand  of  a 
least  effective  size  of  0.30  mm.,  and  a  greatest 
effective  size  of  0.38  mm.,  with  an  average  of 
about  0.3-5  mm.  and  a  least  uniformity  co- 
efficient of  1.70,  and  a  greatest  uniformity  co- 
efficient of  2.70.  The  sand  is  placed  on  top  of 
a  layer  of  graded  gravel  16  ins.  in  thickness, 
the  largest  size  of  which  is  about  3  ins.  and 
the  smallest  size  about  Vs  in. 

The  specifications  for  the  prefilter  sand  re- 
quire 12  ins.  of  sand  of  a  least  effective  size 
of  0.80  mm.  and  a  greatest  effective  size  of 
1.00  mm.,  with  a  least  uniformity  coefficient 
of  1.50  and  a  greatest  uniformity  coefficient  of 
1.75.  The  sand  is  supported  on  a  bed  of 
graded  gravel  15  ins.  in  thickness. 

In  the  intake  gate  house,  through  which 
the  water  is  admitted  to  the  preliminary  filters 
from  the  reservoir,  are  located  the  screens  and 
also  three  hydraulically  operated,  rectangular 
sluice  gates,  each  of  12  sq.  ft.  area  (full  open- 
ing), as  well  as  the  raw  water  controller  for 
maintaining  the  level  of  the  water  back  of  the 
gates.  The  pistons  in  the  cylinders  operating 
these  gates  are  controlled  by  a  pilot  valve 
which  is  opened  and  closed  (and  this  admits 
water  under  pressure  above  or  below  the  pis- 
tons in  the  cylinders)  through  the  medium 
of  a  connecting  rod,  to  which  is  attached  a 
copper  float.  When  the  water  level  in  the 
reservoir  falls,  the  float  follows  it  and  the 
valve  is  opened,  and  the  opening  of  the  sluice 
gate  follows.  When  the  water  in  the  reser- 
voir rises,  the  gates  are  correspondingly 
closed.  A  4-ton  trolley  hoist  is  provided  for 
lifting  the  screens  above  the  floor  level  to  al- 
low them  to  be  cleaned. 

CON.STRUUCTION   PL.\NT  AND   METHODS. 

The  Philadelphia,  Germantown  and  Chest- 
nut Hill  branch  of  the  Pennsylvania  Railroad 
approximately  parallels  the  plant  at  a  distance 
of  about  1,200  ft.,  in  a  direct  line  from  its 
easterly  end.  \  railroad  connection  was  built 
across  the  intervening  property  on  a  private 
right  of  way  for  the  purpose  of  transporting 
direct  to  the  site  of  the  work  all  of  the  ma- 
terials used  in  its  construction.  A  car  storage 
yard  with  ample  trackage  was  built  in  con- 
nection with  the  siding,  to  nrovide  for  storage 
on  the  tracks  of  the  materials  required  from 
day  to  day.  A  piece  of  property  containing 
upward  of  4%  acres  was  also  provided  for 
lumber  and  pipe  storage,  adjacent  to  the  sid- 
ing. In  this  yard  is  located  the  general  store- 
house and  blacksmith  shop  for  the  plant,  as 
well  as  a  sawmill  and  carpenter  shop,  where 
the  concrete  forms  for  use  on  the  work  were 
built.  In  this  yard  were  also  stored  thi  re- 
inforcing rods,  upward  of  5,000,000  lbs.  of 
which  were  required  to  be  built  into  the 
work. 

The  junction  with  the  main  line  was  made 
at  a  point  distant  about  2.000  ft.  from  the 
nearest  part  of  the  work.  Considerable  differ- 
ence of  elevation  I>etween  the  tracks  of  the 
main  line  and  the  objective  point  required  the 
use  of  heavy  grades.  Where  the  siding  joins 
the  main  line,  the  roadbed  was  widened  and 
tvvo  additional  tracks,  each  600  ft.  long,  were 
laid  parallel  to  the  main  line.  A  timber  trestle 
about  25  ft.  high  and  about  250  ft.  long,  on  a 
10°  curve,  was  built  between  the  railroad  em- 
bankment and  the  high  ground  immediately  to 
the  westward.  From  this  point,  the  road  was 
built  in  cut  and  fill  on  private  right-of-way, 
the  maximum  grade  approximately  4  per  cent 
to_  Fox  street.  From  this  point,  the  tracks  are 
laid  on  the  street  surface. 

To  provide  storage  for  sand  and  stone  ad- 
jacent to  the  concrete  plant,  a  spur  was  taken 
off  the  main  track  where  it  emerges  from  the 
private  right-of-way  and  built  on  an  embank- 
ment, on  a  grade  of  3.5  per  cent  to  a  point  in 
front  of  the  concrete-mixing  plant,  where 
bins  were  excavated  in  the  bed  of  the  street 
and  a  trestle  built  over  them  so  as  to  be  filled 
from  the  cars.  The  stone  bins  had  a  capacity 
of  20  cars  and  the  sand  bin  a  capacity  of  12 
cars.  One  hundred  pound  rail  is  used  in  the 
sidings  and  yards  throughout.  Spur  tracks  or 
sidings  are  also  laid  so  as  to  reach  the  gen- 
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eral    storehouse,    the    lumber   and   pipe   yards, 
etc. 

For  the  hauhng  and  handHnc  of  all  freight 
and  materials  on  the  work  there  was  pro- 
vided a  75-ton  steam  locomotive  and  also  a 
45-ton  steam  switching  engine,  as  well  as  a 
15-ton  locomotive  crane. 

Demolishing  the  Reservoir  Banks.— Th& 
work  of  cutting  down  the  north,  east  and 
west  embankments  of  the  original  reservoir 
was  done  with  a  30-ton  Vulcan  (Little  Giant) 
steam  shovel,  having  a  1  cu.  yd.  dipner  and 
loading  into  drop  bottom  wagons.  The  earth 
was  hauled  from  under  the  shovel  to  the  site 
of  the  various  fills,  where  it  was  sprinkled 
with  an  ordinary  sprinkling  cart  and  rolled 
with  a   10-ton   American  steam  road  roller. 

The  slope  lining  of  the  reservoir  consisted 
of  concrete,  varying  from  6  ins.  at  the  top  to 
12  ins.  at  the  foot,  on  which  had  been  laid 
a  layer  of  brick,  flatwise,  as  in  an  ordinary 
pavement,  in  herring-bone  bond.  The  ce- 
menting material  was  of  hot  asphalt. 

The  concrete  lining  was  painted  with  liquid 
asphalt,  a  layer  of  burlap  was  laid,  and  an- 
other paint  coat  of  asphalt  applied.  The 
bricks  were  removed  from  the  slope  in  every 
case  prior  to  the  cutting  down  of  the  banks 
with  the  steam  shovel. 

When  the  water  was  drained  from  the  res- 
ervoir, and  after  drying,  there  was  found  to 
be  about  4  ins.  of  sediment  on  the  floor,  which 
had  accumulated  since  the  reservoir  was  first 
built,  say  in  about  16  years.  To  remove  this, 
several  methods  were  tried,  but  the  most 
effective  seemed  to  be  that  of  shoveling  it  into 
piles  and  loading  into  dump  wagons  with 
ordinary  scoop  shovels.  It  was  attempted  to 
use  drag  scrapers,  and,  at  another  time,  an 
ordinary  road  machine  for  the  purpose  of 
scraping  the  sediment  into  piles,  but,  as  the 
dirt  layer  was  quite  thin,  these  methods  were 
not  found  to  work  well. 

Original  Stop  House. — The  original  stop 
house,  which  had  to  be  taken  down,  was  lo- 
cated in,  approximately,  the  center  of  the  east 
bank,  and  consisted  of  massive  rubble  ma- 
sonry which  could  be  removed  only  by  blast- 
ing. The  powder  used  was  40  per  cent  dyna- 
mite, and  the  drilling  was  done  with  ordi- 
nary steam-driven,  tripod  mounted,  rock  drills. 
The  only  rock  on  the  work  which  had  to  be 
blasted  was  in  the  sewer  trench  on  the  line 
of  Bowman  street.  The  concrete  on  the  slooes 
was  broken  up  with  the  steam  shovel,  was  mud 
capped,  and,  in  many  instances,  sledged,  so  as 
to  reduce  it  to  the  proper  size  for  placing  in 
the  fill. 

Cutting  Through  the  Floor  of  the  Basin. — 
The  floor  of  the  reservoir  consistedof  4  ins. 
of  stone  concrete  and  2  ins.  of  a  bituminous 
concrete,  which  latter  material  was  placed  sub- 
sequent to  the  building  of  the  original  basin 
in  the  process  of  making  it  watertight.  The 
design  of  the  new  work  necessitated  the  cut- 
ting of  nearly  3.000  holes,  each  approxirnately 
4  ft.  by  4  ft.  through  the  floor  of  the  original 
reservoir,  and  also  trenches  following  the 
north,  east,  west  and  division  banks,  as  well 
as  one  through  the  center  of  the  basin  from 
east  to  west  for  the  purpose  of  building  the 
footings  for  the  piers  and  the  main  walls  on 
which  the  new  work  was  constructed.  All  of 
the  pier  holes  and  trenches  were  carried  down 
to  rock  bottom  and  the  new  structure  is  built 
entirely  on   solid  rock. 

Geology. — The  surface  of  the  rock  is,  gen- 
erally, about  4  ft.  below  the  level  of  the  ori?- 
inal  bottom  of  the  reservoir,  and  is  almost 
uniformly  level  over  the  entire  site,  exceptinP' 
in  the  extreme  westerly  corner  of  the  reser- 
voir, where  it  dips  abruptly  and  is  about  20 
ft.  below  floor  level  at  this  point.  The  rock 
is  the  typical  Philadelphia  mica  schist,  which 
outcrops  in  many  places  in  the  adjacent 
country. 

Filter  Construction.— T\\e.  piers,  which  are 
30  ins.  square  and  placed  16  ft.  center  to  cen- 
ter, used  for  supporting  the  gromed  arches, 
are  founded  on  the  footings  at  the  level  of 
the  underside  of  the  floor  of  the  filtered 
water  basin,  and  are  carried  uniformly  about 
2  ins.  above  the  level  of  the  springing  Ime 
of  the  groined  arches.  The  curved  side  walls 
on   the   north,   west   and   south   sides   and   the 


retaining  wall  on  the  east  side  of  the  basin, 
as  well  as  the  wall  which  subdivides  the 
basin,  are  all  founded  at  the  level  of  the 
underside  of  the  basin  floor.  The  groined 
arches  are  similar  to  those  used  on  all  of 
the  other  filter  plants  in  this  city  and  else- 
where, excepting  as  to  dimension  and  to  the 
fact  that  they  are  reinforced  with  steel,  and 
that  in  this  case  the  concrete  of  which  thev 
are  built  is  carried  level  from  the  crown  at 
the  extrados,  where  it  is  10  ins.  thick  over 
the  piers,  making  a  perfectly  level  floor  cov- 
ering the  entire  area,  as  this  constitutes  the 
floor  of  the  final  filters  as  well  as  the  roof 
of  the  filtered  water  basin.  On  this  floor  are 
built  the  walls  subdividing  the  area  into  22 
separate  filters  and  also  the  partition  walls 
subdividing  each  unit  filter  into  three  com- 
partments. 

The  roof  of  the  final  filters  consists  of  slab 
and  girder  construction  of  reinforced  con- 
crete, supported  on  columns  or  piers  built  on 
top  of  the  dividing  walls.  The  span  of  the 
main  girders  is  uniformly  32  ft.,  and  the 
reinforcement  consists  of  plain,  round  rods. 
The  main  roof  slab,  to  allow  for  expansion 
and  contraction,  is  divided  into  blocks,  the 
majority  of  which  are  32  ft.  by  53%  ft.,  a 
joint  about  %  in.  wide  separating  the  blocks. 
The  roof  blocks  were  placed  alternately, 
wooden  bulkheads  being  used  to  define  the 
limits  of  each  block  and  to  act  as  a  form  for 
the  concrete.  The  interior  or  alternate  blocks 
were  placed  after  the  first  set  of  blocks  were 
poured  and  after  the  concrete  had  set.  Against 
the  hardened  concrete  was  placed  a  steel 
diaphragm  consisting  of  three  No.  10  sheet 
steel  plates,  heavily  coated  with  grease,  each 
in  sections  of  about  5  ft.  4  ins.  long  by  about 
28  ins.  deep,  to  conform  to  the  arched  shape 
below  where  necessary,  the  center  ones  being 
2%  ins.  deeper  than  the  others,  so  as  to  allow 
of  their  withdrawal  from  above  without  dis- 
turbing the  outside  plates.  After  the  con- 
crete had  set  and  when  these  plates  were  re- 
moved, an  open  joint  about  %  in.  in  width 
separated   the    blocks. 

On  the  rolled  embankment  at  the  easterly 
end  of  the  plant  was  placed  a  layer  of  clay 
puddle  under  and  around  the  walls  of  the  pre- 
liminary filters  to  the  height  of  the  flow  line. 
The  material  consisted  of  clay  and  broken 
stone  in  about  equal  proportions,  mi.xed  to- 
gether in  a  Chambers  No.  7,  extra  heavy, 
geared  pug  mill.  The  mill  had  a  tub  10 
ft.  long  and  the  pug  shaft  was  of  steel  4  ins. 
square,  was  operated  at  about  45  r.  p.  m.,  and 
has  a  capacity  of  60  to  75  cu.  yds.  per  day. 
The  machine  was  belt-driven,  a  25  hp.  General 
Electric  series  wound,  500  volt  direct  current 
motor  furnished  the  motive  power.  The  pud- 
dle was  placed  on  the  floor  in  two  layers  and 
rolled  with  a  10-ton  steam  roller.  Where 
it  was  pfaced  vertically,  as  around  the  walls, 
it  was  tamped  with  iron  rammers  weighing 
20  lbs.  each.  The  pug  mill  was  erected  on  an 
elevated  platform  so  that  the  wagons  could 
be  backed  in  under  the  discharge  end  of  the 
machine. 

Concrete  Plant. — The  concrete  handling 
plant  consists  of  a  Haines  gravity  mixer  with 
the  elevating  apparatus  for  the  sand,  stone 
and  cement,  a  cement  storage  house  of  20 
cars  capacity,  a  complete  third  rail  electric 
tramway,  double  track  outfit  for  delivering 
the  mixed  material  to  two  Lidgerwood  trav- 
eling cableways,  operating  in  a  direction  at 
right  angles  to  the  electric  road.  Two  tj'pes 
o.'  buckets  were  used  in  connection  with  the 
cableways— the  Haines  bucket,  in  which  the 
contents  arc  discliargcd  tlirouph  a  rather  con- 
tracted circular  opening  in  the  bottom,  and 
the  Doud's  .Acme  bucket,  which,  by  means 
of  a  system  of  levers,  the  entire  bottom  of 
the  bucket,  consisting  of  two  separate  leaves, 
is  entirely  drawn  aside,  exposing  an  opening 
the  full  cross-section  of  the  bucket. 

The  concrete  is  mixed  in  the  Haines  ma- 
chine, is  drawn  off  from  the  lower  hopper 
into  one  or  other  of  thi  buckets,  is  run  out 
over  the  electric  road  to  a  point  opposite 
which  it  is  proposed  to  deposit  it,  and  is 
picked  up  ofif  the  car  by  either  of  the  two 
cableways  and  thereby  transported  direct  to 
the  forms  where  it  is  intended  to  place  it. 


The  mixing  plant  is  situated  at  the  south- 
easterly corner  of  the  work.  It  is  mounted  in 
an  elevated  timber  framework  erected  on  the 
outside  slope  of  the  reservoir.  It  is  sur- 
mounted by  a  bin  of  capacity  of  50  tons  of 
sand  and  stone,  from  which  the  material  is 
fed  to  the  mixing  hoppers  through  sliding 
gates  in  the  bottom  of  the  bin,  the  gates  be- 
ing immediately  over  the  four  mixing  hoppers- 
located  on  the  floor  at  this  level.  The  stone 
and  sand  are  elevated  to  the  bins  by  bucket 
elevators,  the  total  distance  from  the  bottom 
of  the  storage  bins  at  the  foot  of  the  mixer 
tower  to  the  head  shaft  of  the  elevators  being 
75  ft.  The  material  is  first  elevated  to  the 
level  of  the  operating  floor  in  an  elevator  out- 
side the  front  face  of  the  conveyor  tower, 
the  shafting,  etc.,  being  supported  above  the 
level  of  the  operating  platform  on  a  timber 
framework,  cantilevering  out  at  the  floor  level 
over  the  stone  and  sand  storage  bins  at  the 
foot  of  the  tower.  Kl  this  level  are  placed 
the  chutes,  into  which  the  lower  elevators  dis- 
charge into  the  steel  boots  of  the  upper  ele- 
vators, thus  changing  the  direction  of  the  ele- 
vators at  right  angles,  and  finally  bringing 
the  material  to  the  level  of  the  bins  surmount- 
ing the  mixing  tower.  It  is  thus  seen  that 
two  separate  elevators  are  used  for  stone  and 
two  for  sand,  the  combined  lift  of  each  pair 
of  elevators  being  75  ft.  The  sand  and  stone 
elevators  are  driven  from  the  same  shaft  by 
a  50  HP.  General  Electric  D.  C.  motor,  lo- 
cated in  an  enclosure  on  the  operating  floor 
at  the  level  of  the  head  of  the  lower  elevators. 

The  elevators  for  the  sand,  owing  to  the 
abrasive  action  of  that  material  on  metal, 
were  made  of  seven-ply  rubber  belting,  20  ins. 
in  width,  with  steel  buckets  spaced  24  ins. 
c.  to  c.  The  elevators  for  the  stone  were 
made  of  No.  844  "Ley"  steel-bushed  chain, 
working  over  chilled  rim  sprockets  24  ins.  in 
diameter.  As  both  elevators  were  run  from- 
one  shaft  and  as  twice  as  much  stone  was 
required  as  sand,  the  buckets  on  the  stone 
elevators  were  spaced  12  ins.  c.  to  c.  The 
buckets  were  of  No.  10  sheet  steel  14  ins.  long 
by  7  ins.  projection  by  11%  ins.  deep.  The 
elevators  were  run  at  a  speed  of  240  ft.  per 
minute,  and  the  capacity  of  the  stone  hoist 
was  600  cu.  yds.  and  the  sand  hoist  about 
300  tu.  yds.  per  10  hours.  At  the  above  speed, 
the  apparatus  was  good  for  40  per  cent  over- 
load. The  elevators  were  fed  at  the  foot 
through  chutes  which  were  built  above  the 
steel  boots  in  which  was  supported  the  shaft- 
ing carrying  the  sprockets  at  the  lower  end 
of  the  elevators.  The  bearings  for  the  foot 
shafts  were  attached  to  the  take-ups  for  ad- 
justing the  slack  in  the  chains. 

The  cement  hoist  consisted  of  an  inclined 
runway  on  which  a  chain  belt,  to  which  were 
attached  a  number  of  wooden  flights,  served 
to  elevate  the  cement  in  sacks  from  the 
ground  level  to  the  level  of  the  mixing  floor 
on  the  concrete  mi.xer.  The  flights,  to  each 
of  which  were  attached  two  small  flanged 
wheels,  were  fastened  to  the  chain  with  spe- 
cial connections  and  ran  on  a  flat  iron  track 
on  the  wooden  side  rails  of  the  runway.  There 
were  22  flights,  each  of  which  consisted  of 
two  sections,  and  the  rear  section  in  each 
case  carried  two  cast  iron  brackets  for  sup- 
porting the  sacks.  The  chain  used  was  No. 
05  pintle  riveted  link  chain  with  sprockets  18 
ins.  in  diameter.  The  drive  distance  was 
about  65  ft.  and  the  vertical  height  or  lift  was 
in  the  neighborhood  of  50  ft.  The  elevator 
was  driven  from  the  head  end  by  a  4'4-HP. 
Crocker-Wheeler  D.  C.  motor,  situated  on 
the  mixing  platform.  The  speed  of  trans- 
mission was  about  50  ft.  per  minute,  and  the 
capacity  of  the  machine  at  this  speed  about 
3,000  bags  per  10  hours. 

Adjacent  to  the  foot  of  the  cement  elevator 
was  located  a  cement  storage  house  of  a  floor 
area  inside  of  30  ft.  by  80  ft.  divided  into 
20  separate  bins  arranged  on  both  sides  of  a 
central  aisle,  each  bin  of  8  ft.  by  12  ft.  area, 
which  provided  for  the  easy  storage  of  20 
carloads  of  cement  when  piled  about  5  ft. 
in  height.  All  of  the  cement  used  in  the  work 
was  inspected  at  the  mill  (and  again  on  de- 
livery at  the  plant),  and  was  generally  un- 
loaded direct  from  the  cars  in  which  it  was 
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shipped  to  tlie  cement  elevator.  It  was,  how- 
ever, deemed  prudent  to  have  on  hand  at  all 
times  a  stock  of  at  least  'Jli  cars,  to  provide 
against   unavoidalile   delays   in   transportation. 

The  mixer  could  be  fed  from  city  water 
pressure  through  a  L'-in.  wrouglit-iron  water 
pipe  connecting  with  the  service  pipe  in  Fox 
street;  or,  when  there  was  not  sufficient  pres- 
sure, the  supply  was  had  from  a  tank  of  50(1 
gals,  capacity,  supported  ahove  the  stone  and 
sand  hins  at  the  top  of  the  mixer  tower.  The 
tank  was  tilled  from  the  south  liasin  of  the 
Queen  Lane  Reservoir.  On  a  platform  liuilt 
above  the  normal  water  level  in  the  reservoir 
was  located  a  Franklin  two-stage  turbine 
l)ump  direct  connected  to  a  Westinghouse  mo- 
tor. The  pump  was  started  from  the  motor 
room  on  the  mixer  tower.  -\  3-in.  pipe  was 
taken  ofif  at  the  bottom  of  the  tank  and  sub- 
divided into  four  1%-in.  liranches,  on  each 
one  of  which  was  a  globe  valve  to  cut  out 
the  supply  if  required.  A  quick  acting  valve 
controlled  the  flow  from  the  tank,  and  was 
ordinarily  used  to  supply  the  water  used  in 
mixing  the  batch.  The  water  in  the  tank 
was  kept  at  a  constant  level,  and  the  quantity 
of  water  fed  to  each  batch  was  gaged  by 
timing  the  opening  and  closing  of  the  quick 
acting  valve. 

Double-Track  Jllcctrir  Road. — .\  doulile- 
track  electric  road  of  ;-!(;-in.  gage  with  three 
crossovers  was  laid  from  a  point  immediately 
under  the  mixer  the  full  width  of  the  work, 
a  distance  of  about  F'iou  ft.  From  a  point 
about .  100  ft.  from  the  mixer  the  road  was 
laid  on  a  wooden  trestle  built  on  the  north 
slope  of  the  division  embankment  on  a  grade 
approximating  1  per  cent  away  from  the 
mixer.  Invariably,  after  starting  the  car  by 
power  and  running  for  150  ft.  or  so,  the  car 
had  sufficient  momentum  to  coast  to  any  point 
on  the  line.  Power  was  always  required  to 
bring  the  cars  back  under  the  mixer.  One 
hundred  trestle  bents  all  exactly  alike  were 
built  and  set  up  on  the  reservoir  slope  at  about 
I'.'  ft.  centers,  the  lower  sill  butting  against 
the  edge  of  the  brick  lining,  a  sufficient  num- 
ber of  bricks  having  been  removed  to  lied 
them.  The  rails  were  laid  without  ties  on  S- 
in.  by  10-in.  stringers,  one  under  each  rail, 
which  were  bolted  together. 

Thirty-pound  T-rail  with  plate  frogs  "and 
spruig  switches  were  used.  The  rails  were 
bonded  at  the  joints  with  (two — %xL'-t  ins.) 
twisted  copper  bonds.  The  third  rail  was  a 
No.  12  T-rail  supported  on  porcelain  insula- 
tors at  12  ft.  centers  and  jiroperly  bonded 
with   copper. 

Rolling  Stuck. — The  rolling  stock  consisted 
of  five  motor  cars  and  five  trailers  coupled 
together  in  pairs.  The  motor  cars  were  built 
with  a  steel  imderframe  and  with  a  wood 
floor  laid  doubled.  The  free  floor  space  is 
practically  5  ft.  by  4  ft.  I!  ins.  The  car 
weighs  approximately  three  tons  light.  Each 
motor  car  is  equipped  with  a  l-'i-H.P.  West- 
inghouse series  wound  D.  C.  motor  and  with 
the  necessary  resistance  and  control,  hand 
brakes,  etc.  The  trailers  were  ordinary,  well- 
balanced  steel  frame  flat  cars  with  wooden 
floors  4  ft.  by  5  ft. 

Cableways. — Two  Lidgcrwood  traveling  ca- 
bleways  of  909  ft.  span  were  used  to  dis- 
tribute the  concrete  from  the  cars  to  the 
forms.  These  cableways  spanned  the  work 
in  a  direction  from  north  to  south,  the  tow- 
ers being  provided  with  running  tracks  on 
the  north  and  division  embankments  of  the 
old  reservoir.  The  north  bank  was  first  cut 
down  approximately  to  the  finished  grade, 
while  the  division  embankment,  on  which  the 
"head  towers  were  placed,  had  to  be  main- 
tained at  the  original  grade.  The  north  bank, 
after  being  cut  down  to  base  level,  was  suffi- 
ciently broad  for  the  jilacing  of  the  five  lines 
of  rails  which  were  required.  The  division 
embankment  was,  however,  only  2.5  ft.  wide, 
while  the  base  width  of  the  head  tower,  in- 
cluding the  overhang  of  the  ballast  boxes,  was 
about  41  ft.  The  distance  center  to  center 
of  outside  rails,  on  which  the  car  supporting 
the  head  tower  ran,  was  actually  32  ft.  These 
were  unusual  conditions  in  the  operation  of  a 
cableway,  namely,  that  the  tail  tower  should 
operate  on  a  track  materially  below  the  level 


of  the  track  of  the  head  towers  and  that  the 
track  of  the  head  towers  should  be  supported 
partlv  on  solid  embankment  and  partly  on  a 
timber  trestle  overhanging  the  bank.  After 
considerable  studv  it  was  decided  to  overhang 
the  back  of  the  'bank  over  the  water  in  the 
south  basin  of  the  reservoir,  .■\ccordmgly. 
wooden  sills  were  laid  on  the  south  slope  of 
the  division  bank,  after  first  removing  sufii- 
cient  of  the  brick  lining  so  that  they  could 
be  bedded  on  the  concrete  and  bear  agamst 
the  brick  on  end  at  the  bottom  of  the  sdl. 
In  line  with  these  sills,  which  were  placed  In 
ft.  center  to  center,  and  extending  over  them, 
were  placed  timbers  about  3li  ft.  long,  blocked 
up  on  the  division  bank.  These  sills  were 
fastened  together  at  their  intersection  with 
two  cover  splices.  Tw(.i  lines  of  vertical  posts 
were  built  up  on  the  sills  laid  on  the  slope 
of  the  basin,  and  substantially  tied  together 
with  diagonal  bracing  and  capped  with  tim- 
bers across  the  whole  length  of  the  trestle, 
which  w^as  about  1.2il(i  ft.  The  timbers  were 
all   drift  bolted   at   their   intersections. 

On  the  trestle  thus  constructed  were  laid  the 
running  tracks  for  the  operation  of  the  head 
towers.  The  rails  were  laid  two  under  the 
front  end  and  three  under  the  rear  end  of 
the  towers,  inunediately  under  the  operating 
machinery.  The  rails  weighed  Tu  lbs.  per 
vard,  anci  were  laid  on  ordinary  ties  to  stan- 
dard gage  (4  ft.  HVi  ins.)  about  24  in.  centers. 
These  ties  were  cribljed  up  to  the  level  of  the 
top  of  the  transverse  trestle  timliers  and  the 
rails  were  spiked  to  the  timbers  at  every 
crossing  point  as  well  as  to  the  ties.  This 
formed  a  very  satisfactory  roadway  for  the 
head  towers. 

The  track  frir  the  tail  towers  was  laid  on 
the  subgrade  of  the  north  bank  as  excavated 
on  ties  spaced  about  13  per  rail  length  and 
ballasted  with  cinders.  There  was  a  tendency 
due  to  a  tension  o'f  about  34  tons  in  the  main 
cable  (with  a  deflection  of  -5  oer  cent  of  the 
span  and  the  normal  load)  to  bring  the  tracks 
of  the  head  and  tail  towers  together,  .^fter 
the  tracks  had  gotten  their  liearings.  how- 
ever, little  trouble  was  experienced  from  this 
source. 

The  working  capacity  of  the  cableways  was 
4%  tons,  and  they  were  intended  to  be  op- 
erated at  a  speed  of  from  1,.")II0  to  l,8(t0  ft. 
per  minute.  In  practice,  however.  1,200  ft. 
per  minute'  was  the  usual  speed  at  which 
they  were  operated,  and  was  rarely  exceeded. 
The  towers  and  the  cars  supporting  them 
were  framed  of  squared  timber  securely  bolted 
together  at  the  joints  and  tied  together  with 
through  rods  adjustable  liy  turnbuckles.  Each 
car  and  tower  had  approximately  2"i.iHlO  ft. 
of  BM.  in  it  and  weighed,  complete  with  all 
the  operating  machinery,  ballast,  etc.,  upward 
of  12-"i  tons.  The  height  of  the  head  towers 
was  04  ft.,  and  of  the  tail  towers  74  ft., 
above  the  heail  of  the  running  rails. 

The  main  engine  was  a  double  cylinder  1" 
ins.  by  12  ins.  double  friction,  reversible  link 
motion,  Locke's  patent  cableway  engine  with 
transmission  and  conveying  drums  53  ins.  in 
diameter.  The  .auxiliary  engine  for  moving 
the  towers  was  a  double  cylinder,  double  drum 
7  ins.  by  10  ins.  engine,  and  the  boiler  was  a 
Stroudsluirg  vertical  tubular  boiler  of  about 
60  commercial  HP.  The  water  supply  for 
the  boilers  was  usually  taken  off  a  1%  in. 
wrought  iron  line  connected  with  the  city 
pressure.  For  the  purpose  of  an  auxiliary 
supply  each  of  the  head  towers  was  provided 
with  a  Snow  or  Worthington  0  ins.  l)y  4  ins. 
by  0  ins.  duplex  pump  for  puni])ing  direct 
from  the  reservoir  into  a  (inn-oal.  tank  carried 
on  the  tower  platform.  The  towers  w'ere 
usually  moved  at  a  speed  approximating  150 
ft.  per  minute  by  ptdling  on  a  line  of  %-in 
cable  operating  through  a  12-in.  sheave  and 
thence  to  the  drum  of  the  engine,  attached 
to  a  deadman  at  each  end  of  the  run.  The 
tail  tower  could  be  moved  by  the  head  tower 
by  simply  dragging  it  along  by  the  main  ca- 
ble as  has  been  done  in  many  instances,  but 
it  was  deemed  wise  to  provide  each  of  the 
tail  towers  with  a  moving  engine  of  its  own. 
For  this  purpose,  a  7-in.  by  lO-in.  double 
cylinder,  double  drum,  hoisting  engine  and 
vertical    boiler    were    used.       The    cahlewavs 


were  provided  with  an  electrical  signal  sys- 
tem, reaching  all  parts  of  the  work,  and  the 
towers  signalled  each  other,  using  an  ac- 
cepted code  with  steam  whistles  placed  there 
for  that  purpose.  The  main  cable  was  2  ins. 
in  diameter,  of  extra  strong  crucible  cast-stecl 
cable.  The  f;dl  rope  when  run  out  was  car- 
ried in  the  usual  manner  of  the  Lidgerwood 
cableway  liy  fall  rope  carriers,  operating  on 
a  button  line  of  an  improved  design.  The 
carriage  was  similar  to  the  carriage  of  the 
cablewavs  built  for  and  in  use  on  the  Panama 
Canal,  and  the  horn  for  picking  up  the  fall 
rope  carriers  was  of  the  same  style  as  that 
used  on  those  machines.  Each  head  tower 
was  provided  with  12  pairs  of  cast-iron  car- 
wheels,  and  each  tail  tower  car  with  14  pairs 
of  wheels.  24  ins.  in  diameter,  with  l-in. 
axles. 

.luxiliary  Concrete  Plant. — Certain  isolated 
])ortions  of  the  work  which  were  not  covered 
by  the  cal)leways  were  put  in  with  the  auxil- 
iary plant  provided  for  the  purpo.se.  This 
consisted  of  two  No.  2%  Smith  mixers  of 
%  cu.  yd.  capacity,  each  operated  by  In-IIP. 
C.  and  C.  direct  current  motors.  The  mixers 
were  loaded  with  an  elevating  apparatus  driven 
from  the  main  drive  shaft  of  the  mixer.  .-X 
Xo.  0  Smith  concrete  mixer  on  wagon  wheels 
was  also  used  on  this  work.  The  cai)acity  of 
this  machine  was  about  %  cu.  yd.  The  ma- 
chine was  driven  by  a  (i-llP.  Fairbanks-Morse 
gasoline  engine. 

Accident  to  Head  Toivcr. —  In  a  tornado 
which  occurred  during  a  rainstorm,  the  head 
tower  of  No.  1  cableway  blew  off  Ih'-  bank, 
falling  a  distance  as  measured  vertically  of 
40  ft.,  more  or  less,  an<l  became  wedged  in 
between  the  stone  wall  at  the  foot  of  the 
bank  and  the  ballast  bin  below  the  concrete 
mixer.  The  main  cable  caught  over  the 
headstock  of  the  concrete  mixer  and  several 
of  the  car  and  tower  timbers  were  broken 
in  the  fall.  The  frame  of  the  main  engine 
was  broken  in  three  places  and  the  forged 
steel  axles  of  five  of  the  sets  of  running 
wheels  were  bent  so  that  they  had  to  be 
straightened. 

The  tower,  in  its  fall,  swung  around  more 
than  90°.  and  the  rails  were  seemingly  not 
distorted,  which  appears  to  indicate  that  the 
tower,  which  weighed  tipward  of  125  tons. 
was  lifted  bodily  from  the  rails,  and  that  all 
of  the  wheels  of  the  car  had  practically  left 
the  rails  before  it  changed  its  position,  due 
to  the  direction  of  the  main  cable  and  the 
location  of  the  machinery.  By  one  who  ob- 
served the  fall  of  the  tower  from  a  distance, 
it  is  said  to  have  made  at  least  three  inef- 
fectual attempts,  .so  to  speak,  to  leave  the 
rails.  The  tower  was  anchored  for  the  night 
at  least  1.50  ft.  from  the  edge  of  the  bank 
where  it  went  over.  It  is  said  that  it  was 
driven  three  times  up  against  some  railroad 
ties  which  were  laid  as  a  barrier  across  the 
tracks  to  prevent  such  an  accident  occurring. 
The  tracks  for  the  head  towers  were  laid 
level  over  the  entire  length,  excepting  at  this 
end  of  the  bank,  where  it  was  thought  that 
some  accident  or  other  might  occur  to  the 
moving  engine,  which  would  render  it  un- 
manageable. As  a  precaution,  the  tracks  were 
laid  on  an  up-grade  of  %  per  cent  for  a  dis- 
tance of  about  150  ft.,  to  act  as  a  brake.  In 
its  forward,  as  well  as  its  retrograde,  move- 
ment, due  to  the  action  of  the  wind,  the  ca- 
bles set  up  a  swinging  motion,  drawing  the 
tail  tower  along  in  the  wake  of  the  head  tow- 
er., and  this,  no  doulit.  materially  assisted  in 
furnishing  the  momentum  to  the  head  tower. 
The  tower  itself  being  a  framed  timlier  struc- 
ture, presented  very  little  surface  to  the  wind. 
The  engine  house  which  was  built  on  the  floor 
of  the  car,  and  the  ballast  boxes,  however, 
presented  considerable  area.  The  entire  tower 
had  to  be  taken  apart  and  rebuilt,  and  the 
carriage  and  all  of  the  cables  were  taken 
down  and  restrung,  the  engine  and  boiler  re- 
paired, the  axles  straightened,  and  the  tower 
was  again  in  operati(m  after  a  loss  of  22  days' 
actual  working  time.  The  work  could  have 
been  completed  in  18  days,  had  it  not  been 
necessary  to  send  the  wheels  and  axles  away 
from  the  plant  to  be  straightened. 


Xovember  20,   1912. 
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Plain  fill-  Haiidliiuj  filtering  Material. — 
The  material  was  dumped  from  the  railroad 
cars  into  one  of  two  bins  of  a  capacity  of 
about  25  cu.  yds.,  each  excavated  below  the 
ground  level  under  the  railroad  tracks.  These 
bins   were   lined    with   timber   and   sheet   iron. 


l£    Ellipse 

Fig.     1 — Sections    of    Elliptical     Sewers, 

Richmond,   Va. 

and  were  controlled  by  iror  shifting  gates, 
operated  by  hand  levers  from  below.  All- 
steel,  side  dump  cars  of  1%  cu.  yd.  capacity 
were  lowered  down  on  an  inclined  plane  from 
the  level  of  the  main  roof  below  the  bins,  and 
fdled  by  releasing  the  levers.  The  loaded  cars 
were  then  hauled  to  the  roof  level,  two  at  a 
time,  by  a  cable  haulage  system,  operated  by 
a  T-in.  "by  10-in.  double-cylinder  double-drum 
steam  hoisting  engine.  Cars  were  coupled 
together  in   trains   of    about   12   on  the   roof. 


■  \-- 


Fig. '2 — Construction    View    at    Railroad 
Crossing. 

and  were  hauled  to  their  destination  by  a  OVz- 
in.  by  r2-in.  steam  tank  locomotive,  weighing 
6%  tons.  The  main  track  which  was  laid 
on  the  filter  roof,  and  which  followed  the 
central  court  at  a  uniform  distance  of  2(i  ft. 
from   the  (north   court    wall   the   entire   width 


of  the  work,  had  two  parallel  legs  or  con- 
nections with  a  crossover  between  them  at 
right  angles  to  the  main  line,  to  the  edge  of 
the  roof,  and  connected  at  that  point  with 
the  inclined  plane  to  the  loading  bins.  The 
main  track  was  built  in  portable  sections  of 
2il-lb.  T-rail,  24-in.  gage,  laid  on  two  10-in. 
X  14-in.  X  32-ft.  stringers,  one  under  each 
rail,  blocked  up  over  the  lilter  walls,  so  as 
to  put  no  undue  load  on  the  roof  slab.  The 
spur  tracks  were  all  of  Iti-lb.  T-rail  made 
up  in  sections  of  portable  track,  and  were 
laid  on  two  6-in.  x  8-in.  stringers,  one  under 
each  rail,  on  bents  spaced  0%  ft.  apart,  of 
varying  height.  These  latter  tracks  were  all 
operated  by  gravity.  The  cars  were  hauled 
on  the  main  track  by  the  steam  locomotive  to 
a  particular  filter  and  thence  shunted  to  the 
gravity  spur  tracks  (through  a  system  of  por- 
table curves  and  switches),  laid  alongside  the 
skylights  or  ventilators  in  the  filter  roof. 
The  cars  were  then  dumped  into  a  hopper  and 
■chute,  so  that  the  material  landed  direct  on 
the  filter  floor  through  the  ventilators. 


Seme  Notes  on  the  Design  and  Con- 
struction of  Storm  Water  Sewers 
in  Richmond,  Va. 

Contributed  by  Allen  J.  Saville.  .Assistant  City 
Engineer, 
Several  years  ago  the  city  of  Richmond  an- 
nexed the  city  of  Manchester  which  lies  on 
the  south  bank  of  the  James  river  directly  op- 
posite Richmond.  Manchester  was  an  old 
town  w-ell  built  up  and  had  its  own  water 
supply  and  sanitary  sewers.  There  being  no 
sewers  to  tak«  care  of  the  rainfall  the  ac- 
cumulation was  allowed  to  run  down  the  gut- 
ters until  it  found  a  natural  outlet.  One  of  the 
agreements  of  annexation  was  that  a  new 
sewer  system  be  built  in  order  to  eliminate 
all  the  cross  gutters  and  allow  the  streets  to 
be  properly  built.  In  the  design  and  construc- 
tion of  this  combined  system  several  interest- 
ing problems  presented  themselves. 

Manchester  is  almost  square  and  covers  an 
area  of  about  one  square  mile.  For  a  distance 
of  about  a  quarter  of  a  mile  from  the  river  the 
city  is  builr  on  a  nearly  level  plain,  which  is 
below  the  level  of  the  freshets  in  the  river. 
After  leaving  this  plain  the  slopes  are  rather 
steep  and  the  water  courses,  on  account  of  a 
bend  in  the  river,  run  across  the  city.  The 
layout  adopted  for  the  sewer  system  was  a 
large  trunk  sewer  running  at  right  angles  to 
the  river  and  along  the  down  stream  corpora- 
tion line,  with  lateral  lines  up  the  natural  val- 
leys. This  brings  nearly  all  of  the  drainage 
into  one  trunk  sewer. 

Until  about  three  years  ago  the  McMath 
formula  was  used  here  in  the  sewer  designs, 
with  a  rate  of  rainfall  of  3  ins.  per  hour. 
Since  that  time  most  of  the  sewers  have  been 
designed  by  the  more  exact  methods  now  com- 
ing into  general  use.  Rainfall  curves  for 
Richmond  were  plotted  from  the  U.  S.  weather 
bureau  reports  which  extend  over  a  good  many 
years.  Two  curves  are  plotted  and  used.  One 
is  the  absolute  maximimi  and  the  other  is 
what  might  be  called  the  average  maximum. 
The  second  or  average  maximum  curve  was 
used  in  this  design  for  several  reasons.  First 
the  city  being  an  old  one  and  already  built 
up  the  coefficient  of  amount  of  rainfall  reach- 
ing sewer  during  the  time  of  rainfall  could 
be  more  readily  estimated  and  as  this  co- 
efficient was  small  the  effect  of  short  heavy 
downpours  was  not  as  serious  as  it  would  be 
in  a  territory  with  a  large  coefficient..  Second, 
the  grades  being  steep,  and  the  sewers  suf- 
ficiently dee])  near  the  upper  ends  of  the  lat- 
erals where  the  effect  of  this  short  heavy  rain- 
fall would  be  mostly  felt,  it  was  evident  that 
a  small  overcharge  would  not  be  a  serious 
matter.  Third,  the  street  grades  are  so  de- 
signed that  in  case  the  sewers  could  not  take 
the  rainfall  the  water  would  be  able  to  flow 
over  the  surface  to  a  naturil  outlet.  Of  course 
the  question  of  cost  of  the  two  systems  also 
entered  into  the  problem. 

The  coefficient  of  amount  of  rainfall  reach- 
ing sewer  during  the  time  of  rainfall  varies 
from  40  per  cent  for  the  ."i-minute  rate  to  30 


per  cent  for  the  3n-mimiie  rale.  In  the  portiort 
of  the  city  in  which  the  lower  rate  would 
apply  the  buildings  are  mostly  two-story  dwell- 
ing houses  with  front,  back  and  side  yards, 
and  the  pavement  is  at  present  gravel,  and  will 
probably  never  be  better  than  granite  block. 
Down  near  the  river  some  of  the  territory  is 
occupied  by  manufacturing  plants,  but  as  this 
territory  is  comparatively  small  and  is  located 
near  the  outlet  on  the  main  trunk  lines  its 
effect  would  not  be  great.  The  coefficient  was. 
varied  as  the  length  of  storm  increased,  be- 
cause as  the  rainfall  becomes  steadier  the 
runofT  also  becomes   steadier. 

The  Richmond  rainfall  curves  plotted  to  the 
same  scale  as  those  of  several  other  cities 
serve  to  show  that  the  rate  here  is  about  the 
samp  as  in  Washington  and  Baltimore,  the 
two  nearest  cities. 

For  many  years  it  has  been  the  custom  in 
Richmimd  never  to  reduce  the  size  of  the 
sewer  as  it  approaches  the  outlet,  no  matter 
how  the  grades  might  change.  This  custom  is 
probably  justified  in  small  pipe  lines  where 
there  is  liability  of  choking  at  the  point  of 
reduction,  but  in  Iarg«  brick  sewers  there  ap- 
pears to  be  no  reason  for  such  a  custom.  In 
the  design  of  the  trunk  sewers  in  Manchester 
this  custom  was  disregarded  and  as  the  grade 
became  steeper  the  sewer  was  made  smaller. 
This  considerably  reduced  the  cost  in  some 
sections  of  the  line.  .At  no  place  was  this 
reduction  more  than  9  ins.  in  the  diameter  and 
this  reduction  was  made  gradually  in  the  first 
2.5  ft.  of  the  steep  grade. 

In  making  the  final  design  for  the  main 
trunk  sewer  the  conditions  near  the  outlet 
were  found  to  be  as  follows :  The  elevation 
of  the  bottom  of  the  sewer  at  the  outlet  was 

4  ft.  above  low  tide.  The  elevation  of  the 
street  grade  for  about  I.HDii  ft.  was  about  H'< 
ft.  above  low  tide  and  the  size  called  for  was 
a  111  ft.  circular  brick.  If  this  10  ft.  sewer  had 
been  built  there  would  have  been  only  1  ft. 
between  the  top  of  the  sewer  and  the  street. 
This  would  have  made  it  practically  impos- 
sible to  make  a  satisfactory  house  connection 
as  the  sewage  would  have  l)acked  up  into  the 
house  whenever  the  sewer  flowed  full.  Fur- 
thermore the  water  in  all  the  lateral  lines  in 
this  section  would  have  lieen  under  a  head  as 
they  all  come  in  on  the  bottom  of  the  main 
sewer.  In  order  to  somewhat  relieve  this 
situation  the  10  ft.  circle  was  changed  to  an 

5  ft.  by  12  ft.  ellip.se  with  the  major  axis 
horizontal  and  the  next  size,  a  \]  ft.  circle,  was 
changed  to  an  8  ft.  by  10  ft.  ellipse.  The  arch 
and  invert  were  not  an  exact  ellipse  but  were 


Fig.   3 — Construction   View   on  8x10-ft. 
Section. 

three  centered  curves  as  shown  in  Fig.  1.  In 
building  these  arches  a  row  of  headers  was 
run  in  just  at  the  point  of  change  of  radius 
in  order  to  tie  the  thrve  rings  together.  The 
backfilling  for  these  arches  was  very  carefull\ 
done    and    on    account    of    the   verv    shallow 
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covering  on  the  top,  making  it  uncertain  as  to 
the  application  of  the  loads,  buttresses  were 
built  everj-  12  ft.  so  as  to  give  the  arch  a  good 
bearing  against  the  side  of  the  'ditch.  A  double 
track  railroad  runs  across  this  arch  with  only 
about  a  4  ft.  earth  fill  over  the  arch  and  we 
have  had  no  trouble  with  it. 

For  600  ft.  this  sewer  was  built  in  solid  rock 
varying  in  depth  from  4  to  8  ft.  In  this  rock 
the  invert  was  formed  of  concrete  and  lined 
"with  one  ring  of  brick  and  the  arch  was  built 
of  three  rings  of  brick.  Fig.  2  shows  in  the 
background  the  8  ft.  by  12  ft.  sewer  and  in 
the  foreground  the  template  and  forms  in 
■place  for  the  concrete  invert  for  the  8  ft.  by 
10  ft.  section.^  Fig.  .3  shows  the  8  ft.  by  10  ft. 
section  as  built  in  earth  cut  with  three  rings 
of  brick. 

The  preliminary  designs  and  layout  were 
made  up  by  Mr.  M.  O.  Hankins,  assistant  city 
engineer.  About  one-half  of  this  work  has 
alread}'  been  done.  The  total  cost  will  be 
about  $150,000. 


The   Salient   Features    of    the    Hetch 

Hetchy  Water  Supply  Project. 

In  planning  for  a  new  water  supply  the 
city  of  San  Francisco  has  considered  several 
alternative  projects.  The  one  which  seems 
the  most  feasible  is  the  Hetch  Hetchy  reser- 
voir and  aqueduct  plan  luider  which  a  dam 
"will  be  built  across  the  Hetch  Hetchy  Valley 
to  impound  water  which  will  be  conducted  by 
the  Hetch  Hetchy  aqueduct  to  San  Francisco. 
The  report  of  John  R.  Freeman,  who  was 
called  into  consultation  by  the  ciiy,  outlines 
a  comprehensive  water  supply  scheme  for  San 
Francisco.  Oakland,  Alameda,  San  Jose,  and 
several  other  cities  around  San  Francisco  Bay. 
Mr.  Freeman  estimates  that  by  the  year  2,000 
the  combined  population  of  the  several  cities 
interested  in  the  project  will  be  3,632,000.  The 
average  daily  water  supply  required  at  that 
time  will  be'  441,000,000  gals.  In  addition  it 
is  proposed  to  obtain  a  supply  of  about  100,- 
000,000  gals,  daily  for  irrigating  95,000  acres. 
Prof.  Robt.'  Sibley  suminarized  the  general 
features  of  Mr.  Freeman's  scheme,  in  a  recent 


paper  before  the  League  of  California  Munic- 
ipalities substantially  as  follows : 

A  dam  300  ft.  high  is  to  be  erected  at  the 
dam  site  of  Hetch  Hetchy  by  which  the  floor 
of  the  valley  will  be  flooded  to  a  depth  of  270 
ft. ;  a  wagon  road  is  to  be  built  to  Hetch 
Hetchy  Valley  equal  in  point  of  construction 
to  the  state  highways  with  no  grade  exceeding 
8  per  cent ;  a  scenic  road  is  to  be  constructed 
at  Hetch  Hetchy  Valley  on  both  sides  of  the 
lake.  This  road  will  make  available  the  won- 
derful attractions  of  a  region  now  inaccessible. 
And  finally  the  Hetch  Hetchy  aqueduct  is  to 
be  built  from  this  valley  to  San  Francisco. 

This  aqueduct  will  consist  largely  of  a 
tunnel,  10  ft.  in  diameter,  for  the  most  part 
far  below  the  surface  of  the  ground.  It  will 
extend  to  the  easterly  edge  of  the  San  Joaquin 
Valley ;  thence  continuing  westward  across 
the  valley,  the  suggested  aqueduct  will  con- 
sist of  one  steel  pipe  7  ft.  6  ins.  in  diameter, 
and  ultimately  of  two  steel  pipes  side  by  side 
of  similar  proportions,  about  45  miles  in 
length.  On  the  westerly  side  of  the  San' 
Joaquin  Valley,  the  steel  portion  is  to  end 
about  8  miles  westerly  from  the  San  Joaquin 
River.  From  this  point  the  aqueduct  will 
proceed  westerly  for  the  most  part  in  the 
form  of  tunnels  about  12  or  13  ft.  in  diameter 
to  a  point  near  the  village  of  Irvington  at 
which  point  the  terminal  chamber  and  gate 
house  will  be  built  and  branch  aqueducts  lead 
ofif  as  desired  to  Oakland,  San  Jose,  San  Fran- 
cisco and  other  communities.  From  this  point 
the  aqueduct  would  proceed  in  the  form  of  a 
steel  pipe  submerged  across  the  Dumbarton 
Narrows  near  the  head  of  the  Bay,  or  it  could 
be  carried  on  dry  ground  around  its  head  to  a 
suitable  point  in  San  Mateo  County,  whence 
it  could  discharge  by  gravity  at  an  elevation 
of  320  ft.  through  a  new  tunnel  into  Crystal 
Springs  Reservoir,  or  could  feed  branch  lines 
leading  to  neighboring  communities  and  to  a 
main  aqueduct  line  leading  directly  to  San 
Francisco.  The  proposed  aqueduct  between 
Hetch  Hetchy  and  the  Irvington  Gatehouse 
would  be  designed  to  deliver  by  force  of 
gravity  without  "^umping  a  quantity  somewhat 
in   excess  of   400,000,000   gals,  daily.     All   the 


tunnels  will  from  the  first  be  built  to  their 
full  size  and  smoothly  lined  with  concrete. 
During  the  early  years  with  only  the  single 
pipe  line  across  the  San  Joaquin  Valley,  the 
delivery  of  the  aqueduct  would  be  in  excess  of 
200,000,000  gals,  daily,  possibly  240,000,000  gals. 
The  branch  line  to  supply  the  San  Francisco 
Peninsula  will  have  a  capacitv  of  about  100,- 
000,000  gals.  It  is  pro'iosed  to  utilize  the 
water  until  the  population  requires  it  for  do- 
mestic use  in  the  reclamation  of  arid  land  in 
and  about  the  Bay  region. 

That  portion  of  the  tunnel  which  is  about  12 
miles  in  length  and  lays  down  stream  from 
Hetch  Hetchy,  is  to  be  delayed  in  construction 
for  some  years.  Eventually,  however,  the 
construction  of  this  tunnel  will  afford  the  de- 
velopment of  75,000  h.p.  At  another  point  a 
drop  of  1,425  ft.  into  Moccasin  Creek  will 
develop  70,500  h.p.  In  addition  to  this  it  is 
proposed  to  construct  a  canal  8  ft.  in  diameter 
from  the  Hetch  Hetchy  reservoir  to  the  reser- 
voir site  in  Cherry  Valley,  passing  beneath 
the  Lake  Eleanor  reservoir  site  with  intake 
shafts  at  Cherry  Creek  and  Lake  Eleanor  for 
the  purpose  of  diverting  their  waters  into  the 
Hetch  Hetchy  reservoir.  Only  temporary  dams 
are  to  be  constructed  at  these  two  latter 
points,  reserving  for  future  demands  a  more 
permanent  and  substantial  form  of  construc- 
tion. The  drop  of  this  tunnel  will  allow  an 
additional  development  of  power  to  the  extent 
of  12,500  h.p.  Hence  in  all  there  is  a  total 
possible  power  development  of  157,500  h.p. 
The  entire  project  as  proposed  for  immediate 
construction  is  estimated  to  cost  $38,500,000. 

Mr.  Freeman  makes  note  of  the  fact  that 
standing  water  tends  to  purify  and  hence  the 
purest  supply  of  water  is  to  be  expected  from 
this  high  Sierra  construction.  Indeed,  he  has 
stated  that  in  comparing  the  softness  of  this 
supply  to  the  softness  of  supply  that  might  be 
developed  from  the  Sacramento  Rivers,  the 
saving  in  soap  alone  to  the  community  about 
the  bay  would  eventually  pay  the  interest  on  a 
$3,000,000  investment.  To  insure  sanitary  per- 
fection and  non-corrosion  of  the  steel  material 
in  the  pipe  line,  the  pipe  conduit  is  to  be  lined 
with  concrete  throughout  its  entire  length. 


DRAINAGE    AND     IRRIGATION    SECTION 


Details  of  Concrete  Dike  and    Revet- 
ment Construction  on  the   Missouri 
River,  with  a  Review  of  the  De- 
velopment of  Dike  Construc- 
tion on  This  Stream. 
Regulating    works    on    the    Missouri    River 
comprise  chiefly  revetment  to  protect  and  hold 
existing  banks  and  dikes  of  various  types  to 
guide    and    contract    the    current.      An    inter- 
esting review  of  the  development  of  dike  con- 
struction in  this  river  is  contained  in  an  article 
by   Maj.   Edward   H.   Schultz,   Corps   of    En- 
gineers, U.  S.  A.,  in  charge  of  improvements. 
The   uniqi^e   feature   of   this  paper  is   its    ac- 


DEVELOPMENT    OF    DIKE    CONSTRUCTIONS. 

The  following  forms  of  dikes  have  been 
employed,  somewhat  nearly  in  the  order 
listed,  for  control  work  on  the  Missouri 
River : 

Original  Brozmilow  lVccd.—.\  number  of 
small  trees  or  a  lot  of  brush  is  tied  to  a  rope 
and  this  entire  bunch  is  fastened  to  a  float 
anchored  in  the  stream  by  means  of  sacks  or 
a  network  filled  with  brick  or  stone.  Fig.  1. 
This  device  was  used  on  the  rivers  in  the 
East  Indies  by  the  Royal  Engineers  previous 
to  1875. 

Adaptation  of  Brownlow  Weed. — This  was 
used  at   Nebraska  City,  Neb.     One  rope  was 


Buoy. 
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Fig.    1 — Original    Brownlow    Weed    Dike. 


count  in  detail  of  recent  concrete  dike  work, 
but  many  of  the  simpler  forms  of  dikes  which 
are  described  have  a  place  in  eneineering  prac- 
tice. These  latter  may  in  particular  be  found 
useful  in  isolated  cases  where  a  cheap  means 
•of  control  is  demanded  perhaps  temporarily. 
We  summarize  Maj.  Schultz's  article  with  the 
illustrations  redrawn  in  the  following  pages : 


Eng.S.Contg 
Fig.  2 — Adaptation  of  Brownlow  Weed  Dike 
Used   at   Nebraska   City,   Neb. 

substituted  for  the  two  ropes  of  the  original 
Brownlow  weed.  Fig.  2.  The  anchor  was 
attached  directly  to  the  upstream  end  and  the 
float  to  the  downstream  end.  This  was  done 
for  economical  reasons,  as  well  as  to  prevent 
the  ice  from  destroying  the  entire  dike.  Sunk- 
en weeds  were  found  necessary  to  hold 
anchors.     The   dike   was   758   feet   long    and 


caused  considerable    fill    and    head    above    it. 
Cost,  $10  per  lin.  ft. 

Weed  Tifith  Cottonwood  Sapling  Core. — At 
Council  Bluffs,  la.,  in  1879,  cottonwood  sap- 
lings in  one  or  more  lengths  were  substituted 
for  the  rope  core  with  good  results,  Fig.  3. 
The  system  of  anchoring  was  also  changed. 
A  rope  of  proper  length  was  firmly  anchored 
at  one  end  of  the  line  of  the  proposed  dike. 
To  this,  at  proper  intervals,  the  weeds  were 
successively  attached  and  thrown  overboard. 
Each  weed  had  its  own  anchor,  but  the  whole 
system  was  connected,  thus  reducing  the  total 
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Fig.  3 — Adaptation  of  Brownlow  Weed  Dike 
With    Cottonwood    Sapling    Core. 

weight  of  anchorage  required,  while  the  weeds 
could  be  located  with  more  certaintv.  This 
dike  was  1,200  ft.  long  and  was  regarded  at 
the  time  as  perfectly  successful. 

5"(!#  r-F^ed,— The  stiff  weed.  Fig.  4,  con- 
sists of  two  rows  of  brush  interlocked  at  right 
angles,  so  that  two  consecutive  pieces  of 
brush,   one    from   each   row,    form   the   letter 
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X.  A  shm  pole  of  the  required  length  of  the 
weed  (sphced,  if  necessary)  is  placed  in  each 
•of  the  angles  and  the  four  poles  are  bound 
tightly  together.  The  dike  acted  like  an  abat- 
tis  and  was  used  to  close  a  chute  near  Fort 
Lea\-«nworth,   Kans.,   in   1879. 

IVillow  Curtain  with  Buoy  Supports —The. 
willow   curtain   dike,   Fig.   5,   is   a   grating  or 

Sru^h 


Brush 


■Core  poles'' 


Eng.&Cont'g. 
4 — Stiff   Weed    Dike. 

curtain  made  of  brush  held  in  place  by  anchors 
-at  the  upstream  end  and  supported  by  buoys 
at  the  other  end.  The  curtain  consists  of"  a 
number  of  pieces  of  brush,  1  to  2  ins  in 
diameter  at  the  butt,  and  parallel  to  each 
other,  about  6  to  8  ins.  apart,  bound  together 
by  wires  which  were  placed  under  and  over 
the  brush  every  4  ft.  and  were  twisted  together 
between  the  poles.  This  form  was  used  in  the 
■construction  of  a  dike  at  Nebraska  Citv,  Neb 
in  the  summer  of  1879. 

Wire  Curtain  with  Buoy  Supports. -^Thtt 
dike  is  essentially  a  wire  screen  of  coarse 
mesh  held  in  place  by  weighting  one  edge 
with  rock  and  supporting  the  other  edge  witli 
buoys.  Fig.  6.  It  was  first  introduced  at 
Wyoming,  near  Nebraska  City,  Neb.,  in  the 
summer  of  1879. 

Screen  Dike  with  Supports  of  A-shapcd 
Pile  Bents. — Instead  of  buoy  supports  for  the 
curtains,  piles  were  driven  at  an  inclination 
and  in  pairs  like  the  letter  A,  Fig.  7.  At  first 
a  log  waling  was  placed  from  bent  to  bent, 
to_  which  the  curtain  was  attached.  Later, 
wire  ropes  were  used.  Bents  were  spaced  25 
to  30  ft.  apart,  and  a  pile  added  about  every 
•200  ft.,  forming  a  tripod.  This  was  intro- 
duced at  Nebraska  Citv  in  1879,  and  was  used 
at  St.  Charles,  Mo.,  in  1881. 

Screen  Dike  with  Tripod  Support. — This 
dike.  Fig.  8,  consists  of  a  wire  screen  anchored 
on  the  bottom  and  supported  on  a  wire  rope 
suspended  from  pole  tripods.    The  screen  was 
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Fig.   5 — Willow   Curtain   Dike. 

similar  to  those  used  in  the  floating  dikes.  The 
tripods  were  made  of  hardwood  poles  about  6 
ins.  diameter  at  butts,  securely  wired  to  base 
of  poles,  forming  an  equilateral  triangle.  The 
tripods  were  anchored  by  attaching  nets,  hold- 
ing nearly  a  yard  of  rock,  to  each  leg  of  the 
tripod.  This  dike  was  built  in  the  spring  of 
1881  at  Cedar  City,  Mo. 


Bar  £>,^^.— This  dike.  Fig.  9,  differs  from 
the  one  shown  in  Fig.  8  only  in  its  support 
and  in  the  method  of  construction.  A  number 
of  the  supports  shown  in  the  sketch  were  set 
on  a  bar  about  20  ft.  apart,  over  which  a  cable 
was  stretched  to  hang  the  wire  net.  The  net 
was  2o  ft.  wide,  similar  to  the  screens  pre- 
viously described,  and  was  anchored  with  rocks 
at  the  lower  edge.  It  was  used  near  Nebraska 
City,  Neb.,  in  1881. 

Pile  Dike  Screened  with  Wire  Netting  — 
this  dike  consists  of  two  rows  of  vertical 
piles  14  ft.  apart  in  each  direction,  with  lon''- 
itiidinal  wale  and  diagonal  tracing,  screened 
with  wire  netting  of  diamond-shaped  mesh 
(12  by  12  ins.).  Fig.  10.  The  netting  was 
fastened  to  the  piles  and  waling  by  wire  and 
staples,  and  was  not  anchored.  It  was  used 
at  Sioux  City,  la.,  in  1882. 

Pile  and  Mattress  Dike.— This  dike,  Fig  11 
had  two  rows  of  piles,  10V6  ft.  apart,  braced 
with  wahngs  4  by  8  ins.,  and  diagonal  and 
transverse  braces  4  by  G  ins,,  bolted  and 
lashed  to  the  heads  of  the  piles.  A  foot  mat 
20  ft.  wide  and  16  ins.  thick,  was  placed  oii 
the  bottom  of  the  river  to  prevent  scour  In 
front  of  the  double  row  of  piles  on  the  up- 
stream side  a  continuous  woven  mattress  was 
constructed,  .30  to  .35  ft.  wide.  This  construc- 
tion was  used  at  the  East  Bottoms,  Kansas 
City,  Mo.,  in  the  spring  of  1887. 

Pile  Dike  with  Woven  Mat  Screen— This 
dike.  Fig.  12,  consists  of  two  or  three  rows 
ot  piles  with  two  wales  of  cotlonwood  cross 
and  diagonal  braces,  securely  bolted  and 
lashed,  protected  from  scour  by  a  foot  mat 
and  screened  with  a  woven  mat.  The  foot 
mats  are  continuous  throughout  the  length  of 
the  dike,  and  consist  of  bundles  of  willow 
brush  held  between  two  horizontal  frames 
made  of  vellow  pine.  This  was  used  at  Little 
Platte  Bend,  near  Kansas  City,. Mo.,  in  the 
spring  of   1889. 

Standard  3-Row  Timber  Pile  Dike—Tht 
present  standard  dike.  Fig.  13,  consists  of 
three  rows  of  piles,  10  ft.  c.  to  c.  in  each 
direction,  having  two  horizontal  systems  of 
bracing,  a  foot  mat  and  a  screen  of  curtain 
poles.  The  outer  (or  river)  row  of  piles  has 
a  penetration  of  25  ft.  ai.J  the  other  two  rows 
20  ft.  Waling  timber,  6.x8  ins.,  connects  the 
outer  row  of  piles,  and  4x8  in.  timbers  at 
each  bent.  All  the  other  timbers  are  securely 
fastened  to  the  piles  with  %-in.  bolts.  The 
foot  mat  is  of  woven  willow  construction,  75 
ft.  wide,  reinforced  with  double  %-in  strand, 
both  longitudinally  and  crosswise.  The  screen- 
ing poles  are  2  to  4  ins.  in  diameter  at  butts 
and  are  spiked  to  the  waling  timbers  on  the 
middle  row  of  piles,  12  ins.  apart. 

Standard  3-Row  Concrete  Pile  Dike.— The 
general  plan.  Fig.  14,  of  this  dike  is  the  same 
as  the  standard  3-row  wood  pile  dike,  the 
only  difference  being  the  substitution  of  rein- 
forced concrete  piles  and  bracin"  for  the  tim- 
ber. The  piles  are  12  ins.  square,  reinforced 
with  four  %-in.  bars,  and  are  cast  in  forms 
at  the  site^  of  the  dike.  The  braces  have  a  sec- 
tion 8x8  ins.,  are  reinforced  with  four  %-in. 
bars,  constructed  in  place  flush  with  the  face 
of  the  piles.     The  first  dike  of  concrete  piles 


placed  a  few  feet  above  standard  low  water. 
The  willows  are  10  to  25  ft.  long  and  wov^n 
with  a  diamond-shaped  mesh  with  selvag'e 
edge.  The  mattress  is  weighted  with  rock 
and  sunk,  and  the  bank  abov&  low  water  is 
graded  to  a  slope  of  1  on  3  and  paved  up  to 
high  water.  This  is  the  final  product  of 
years  of   experimentation   in  bank  protection. 
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Fig.   6 — Wire   Screen    Dike. 

The  first  form  was  a  grillage  of  brush  laid 
as  sectional  mattress :  then  a  .woven  willow 
mattress  was  used  at  Vermillion,  S.  D.,  in 
1879.  The  expedient  of  fastening  the  brush 
to  slopes  by  wire  and  stakes  was  also  con- 
sidered. It  was,  however,  thought  that  the 
willow  construction  was  unnecessarily  hea%'y 
and  a  lighter  one  of  wire  was  evolved,  on 
which  a  suspended  wire  fence  of  variously 
formed  meshes  was  placed  in  front  of  caving 
banks,  and  for  a  while  had  apparent  success 
in  protecting  the  bank,  stopping  erosion  and 
filling  pockets.  But  this  type  of  protection 
was  soon  destroyed.  The  continuous  woven 
mattress  first  used  at  Vermillion  then  came 
into  use  again.  Later,  the  mattress  was  omit- 
ted on  the  slope  above  low  water  and  paving 
substituted.  The  mattress  was  also  strength- 
ened by  longitudinal  and  transverse  wire 
strands,  thus  leading  up  to  the  present  stand- 
ard type. 

CONCRETE   DIKES. 

The  standard  timber  pile-dikes  built  along 
the  Missouri  River  have  an  average  life  of 
from  seven  to  ten  years.  Usuallv  the  cause 
of  their  removal  in  that  time  is  dccav  about 
the  water  line,  but  very  often  floods,  erosion, 
floating  ice  and  drift  destroy  them  before  they 
actually  wear  out.     With  the  idea   that  con- 
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Fig.    7 — Screen    Dike    With    A-Frame   Supports. 


was  constructed  at  St.  Joseph,  Mo.,  in  the  fall 
of  1908.  A  dike  similar  to  above,  but  of  a 
2-row  work,  800  ft.  long,  was  completed  at 
Fort  Riley,  Kan.,  in  1910. 

Standard  Woven  Willow  Mattress. — This  is 
the  present  standard  bank  protection.  The 
mattress  is  of  continuous  woven  willow  con- 
struction, 86   ft.   wide,   the  upper   edge  being 


Crete  would  resist  both  deteriorating  influences 
of  rot  and  exterior  abrasive  or  "destructive 
action,  the  Chief  of  Engineers  authorized  the 
construction  of  the  concrete  dike,  in  order  to 
test  the  value  of  concrete,  in  Elwood  Bend 
above  St.  Joseph,  Mo.  This  was  built  in 
1908,  and  is  believed  to  be  the  first  concrete 
dike  of  its  kind  in  any  river  improvement. 
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The  proposals  called  for  supervising  the 
work  of  manufacturing  the  piles  and  for  fur- 
nishing forms  and  reinforcing  materials,  the 
United  States  to  furnish  other  material  and 
make  and  drive  the  piles.  All  piles  were  to 
be  cast  on  the  ground  and  were  to  be  driven 


ducting  the  expense  of  special  supervision, 
would"  make  the  cost  about  $1.IH1  per  linear 
foot,  a  figure  which  could  be  expected  to  be 
reached  bv  the  Government  in  future  work. 
The  itemized  cost  of  the  construction  is  as 
follows : 


suited    for   the   purpose',   a   concrete   dike  was. 
approved  bv  the  Chief  of  Engineers. 

Two  tvpes  of  concrete  piles  were  consid- 
ered: One  known  as  the  rolled  pile  and  the 
other  an  approximat^-ly  rectangular  pile,  mohi- 
ed  with  steel  reinforcement.  The  rolled  pile 
could  be  furnished  for  about  $1.00  per  linear 
foot    of    pile,   but    all    the    machines   were    in 
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by  jet  and  hammer  combined.  Under  this 
specification  bids  as  low  as  80  cts.  per  linear 
foot  were  received.  Various  methods  of  cast- 
ing and  driving  were  considered,  but  were  dis- 
carded for  reasons  connected  with  the  peculiar 
conditions  involved.  The  number  of  piles 
used  was  so  small  that  any  method  requiring 
much  apparatus  would  be  prohibitive  as  to 
cost.  The  following  gives  the  more  important 
details  of  the  dike: 

Total  length  of  dike,  150  ft.,  of  which  40  ft. 
was  timber  nearest  the  shore,  and  110  ft.  of 
concrete  piles. 

Total  piles  driven.  36.     Total  linear  feet,  1,437. 

Length  of  piles,  32  to  50  ft. 

Penetration,  average,  21  ft. 

Elevation  on  top  of  piles,  10  ft.  above  standard 
low  water. 

Cross  section  of  piles:  14  ins.  square  on  top,  S 
ins.  square  at  base. 

Reinforcement:  Four  bars  of  1-in.  square 
steel,  1/2  in.  round  tie  steel.  IS  ins.  center  to 
center. 

Forms,  2-in.  yellow  pine. 

Mi.xture:  1  part  cement,  2  parts  Missouri  River 
■sand,  4  parts  crushed  rock,  largest  size  1  in. 

Weight  of  50-tt.  piles,  S,700  lbs. 

Age,  set  ten  days  before  driving. 

The  piles  were  cast  on  shore  about  (!  ft. 
above  a  barge,  on  which  they  were  skidded 
preparatory  to  being  driven.  On  account  of 
the  weight  of  the  pile,  a  wire  cable,  with  a 
single  and  double  block,  was  used  in  the  han- 
dling, slinging  each  pile  at  the  large  end  and 
at  about  15  ft.  from  the  small  end  to  take 
care  of  the  deflection  under  its  own  weight. 
It  was  found  that  a  pile  could  bow  o  ins.  in 
the  oO  ft.  without  injuring  it. 

In  driving  in  sand  only,  the  piles  were  jet- 
ted down  in  aliout  five  minutes,  by  means  of  a 
jet  attached  to  a  IVi-'m.  pipe  fastened  along 
the  pile.  But  in  that  part  near  the  shore  cov- 
ered with  rock  and  debris,  considerable  dif- 
ficulty was  experienced  and  the  hammer  had 
to  be  used.     At  first  it  was  intended  to  build 
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the  piles  otfly  of  concrete,  tying  them  together 
with  timber,  but  in  a  portion  of  the  dike  con- 
crete cross  beams  were  substituted  for  the 
timber. 

The   actual  cost  to   the   United   States   was 
$1.3li  per  linear  foot  of  pile,  which,  after  de- 
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Fig.  9— Bar  Dike  Support. 


Invoice  for  supervising,   forms  and  steel  _^ 

rods      ■  ■, ■, ,'  ■  ii'.;-      " 

Portland     cement,     86%     bbls.,    at    JI.-j      ^^^  ^^ 

Crushed  Vock.'  lll.SOo"  Ibs.'.'at  $1.30  ton. .  72.67 

Sand,  32  cu.  yds.,  at  $0.20  per  cu.  yd 6.4U 

Labor,   making  forms o-i'"(\ 

Labor,   making  piles ."?='nn 

Labor,    driving   piles -^""" 

Total     »1.9"'rl 

This  dike  has  stood  the  test  of  floods,  ice 
gorges,  and  debris  for  the  last  three  seasons 
and  has  suffered  no  loss,  except  in  parts  of 
the  wood  bracing  destroyed  by  the   ice. 

The  next  construction  was  a  concrete  dike 
closing  off  the  left  hand  chute  of  the  Repub- 
lican River  above  the  Washington  St.  bridge 
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Fig.    11 — Two-Row    Pile    and    Mattress    Dike. 

at  Fort  Riley,  Kan.  The  river  above  the 
bridge  had  considerably  eroded  the  left  bank, 
and  continued  to  such  an  extent  that  not  only 
was  the  bridge  threatened,  but  also  a  portion 
of  the  United  States  Military  Reservation, 
amounting  to  about  20  acres.  The  normal 
width  of  the  Republican  River  is  from  400  to 
(iOO  ft.  The  shore  length  to  be  protected  was 
about  .3,000  ft.  and  to  revet  this  entire  line 
would  have  cost  approximately  $'25,000.  Such 
work  would  hold  the  present  left  bank,  but 
would  not  materially  assist  in  regulating  the 
river  or  placing  it  in  its  old  position. 

It  was  therefore  considered  advisable  to 
construct  two  dikes,  one  closing  the  left  chute, 
800  ft.  long,  extending  from  the  main  bank  to 
head  of  island.  This  would  not  only  close 
the  chute,  but  cause  the  sand  bar  behind  the 
island  to  fill  in.  The  other  dike,  400  ft.  long, 
was  to  extend  from  foot  of  island  toward  the 
north  end  of  bridge,  the  effect  of  which  w'ould 
be  to  deflect  the  channel  to  the  middle  spans 
of  the  bridge. 

The  dike  work  is  similar  to  that  used  near 
St.  Joseph  on  the  Missouri  River,  except  that 
two-row  work  was  used  instead  of  three- 
row  work,  and  the  width  of  foot  mattress  re- 
duced to  40  ft.  The  estimate  for  1,200  lin.  ft. 
of  two-row  dike  of  yellow  pine  piles  and 
braces,  with  four  buttress  stay  dikes  and  foot 
mattress,  was  $10,000.  or  $8.33  per  linear  foot. 
The  estimate  for  l,2oo  hn.  ft.  of  two-row  dike 
of  concrete  piles  and  braces  with  foot  mat- 
tress, but  without  stay  dikes,  was  $15,000,  or 
$12.50  per  linear  foot. 

From  the  experience  previously  gained  there 
appeared  certain  advantages  as  to  durability 
and  strength  not  belonging  to  timber  dikes, 
and   as   the   locality   at    Fort    Rilev    was    well 


operation  and  the  company  could  not  do  the 
work  before  spring.  The  rectangular  cast  piles 
were  therefore  adopted,  as  they  could  easily 
be  made  bv  hired  labor,  and  the  concrete 
bracing  and" foot  mattress  would  in  either  case 
have  to  be  done  by  the  United  States. 

The  piles  were  approximately  11  ins.  square 
and  30  ft.  long,  with  an  8-in.  point,  reinforced 
with  four  steel  bars  of  %-in.  diameter,  with 
steel  bands  Vfe-in.  diameter,  spaced  24-in.  cen- 
ters. The  braces  were  8x8  ins.,  and  were  cast 
in  forms  built  in  place.  They  were  reinforced 
with  four  steel  bars  of  %-in.  diameter.  The 
pilf  driving  was  done  by  contract  at  a  price  of 
31%  cts.  per  linear  foot  of  pile.  Pile  driving 
began  Dec.  10,  li»0!l,  and  was  done  by  a  com- 
bination hammer  and  jet.  Work  was  sus- 
pended during  winter  and  was  completed 
■>Vpril  21,  ISUO.  The  pile  driving  was  not  pros- 
ecuted to  the  best  advantage,  owing  to  iso- 
lated locality,  lack  of  suitable  appliances,  and 
to  two  floods  which  made  it  necessary  to 
remove  materials  and  appliances. 

The  number  of  piles  driven  was  243,  and 
total  linear  feet  was  fi.iWfi.So  at  31%  cts.  Total 
cost  of   driving,  $2,194.37. 

The  foot  mattress  for  dike  was  woven  in 
place  ahead  of  the  pile  driving.  Work  began 
Oct.  18  and  was  completed  Dec.  17,  1900.  The 
cost  of  the  mat  was  unusually  high,  due  to  the 
freight  charges  and  Unig  haul  by  team  and 
the  erection  of  scaffolds  for  weaving  across 
the  water.  The  screening  poles  were  wired 
into  place  on  the  rear  concrete  bracing. 

The  rise  of  June,  1910,  caused  no  injury  t^i 
either  dike,  but  damaged  the  connections  with 
bank  of  the  upper  dike  as  follows: 

.\t  the  upper  end  a   lo-ft.  break  occurred  in 
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brush  and  rock  fill,  which  was  readily  re- 
paired. At  lower  cud  a  160-ft.  opening  be- 
tween the  dike  and  head  of  island  was  eroded. 
The  dike  itself  was  not  injured.  To  close  this 
opening  and  to  extend  the  dike  into  the  island 
beyond    further    erosion,    an    additional    con- 
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struction  of  300  liii.  ft.  was  made  in  the  fall 
•of  1911.  A  50-ft.  mattress  was  woven  ahead 
of  the  pde  driving  across  the  gap.  That  for 
the  land  dike  was  woven  in  place  after  pile 
driving  and  was  4ii   ft.  wiile. 


system  was  built  over  the  to|)s  of  the  piles, 
thus  bracing  the  entire  structure  securely" 
together.     One  hundred  and   iiftv-three  piles. 


i;.".(i-i 

jet 


ft.  in  all 
The  cost 


,  were  cast  and  mainly  sunk  hy 
of  the  dike  was  as   follows  ; 


-O fli       ^fvi'd^ii  Slope-. 


Elevation  Middle:  Rov".  Cross  Section 

Fig.    ^Z — Standard    Three-Row    Timber    Pile    Dike. 


can  I'.end.  (jn  the  right  bank  oi  the  Missouri 
River  near  the  mouth.  The  dike  is  to  be  3- 
row.  4,.")0(i  ft.  long.  The  estimated  cost  is  $2.j 
per  linear  foot,  or  about  $112,000  for  the 
total.  Pelican  Bend  has  always  been  a  bad 
stretch.  The  fall  of  the  river  along  the  chute 
to  be  closed  is  LI**  feet  per  mile,  while  around 


P.i\ed5iope 


Curtain  Poles  fastened    ,r 
to  Braces  with  *i£  nirej 


-   C(^      Penetration  • 
General  Plan 


ClevAtion  Middle  Row  Cros,';  Section 

Fig.   14 — Standard    ThreeRow   Concrete    Pile   Dike. 


In  addition  to  the  willow  foot  mattress,  a 
system  of  flexible  concrete  blocks  was  laid  for 
"2.3  ft.  at  the  end  of  the  dike.  The  blocks  are 
18  ins.  square  and  4  ins.  thick,  reinforced  by 
four  crossed  galvanized  iron  bars  of  %-in. 
diameter,  with  an  eye  turned  on  each  end  to 
cijimect  adjacent  blocks.  The  eyes  are  10-in. 
centers,  and  the  connection  between  blocks  is 
made  with  %xl  in.  galvanized  machine  bolt. 
A  total  of  300  blocks  were  cast  at  a  cost  of 
$0,515  per  block  laid  in  place.  The  cost  of 
the  original  two  dikes,  800  and  400  ft.,  was 
approximately  $11.37  per  linear  foot.  1  he 
■cost  of  the  300-ft.  extension  (being  a  smaller 
job),  together  with  impairs  as  noted,  was  ap- 
proximately $21.80  per  linear  foot.  The  aver- 
age cost  per  linear  foot  of  entire  1,500  ft,  of 
2-row  concrete  dike,  with  repairs,  etc.,  was 
approximately  $13.03  per  linear  foot,  compar- 
ing favorably  in  cost  with  the  usual  timber 
pile  dike  and  exceeding  it  in  duraliility. 

In  addition  to  the  dike  construction,  3(i0  ft. 
of  standard  willow  revetment  was  placed 
above  upper  end  of  800-ft.  dike,  and  100  ft. 
below  the  lower  end  at  head  of  island.  The 
mattress  was  45  ft.  wide  and  the  cost  $(i.40  per 
linear  foot. 

The  entire  system  has  gone  through  the 
liresent  winter  of  ice,  debris,  and  flood  with- 
out any  injury.  The  fill  in  the  rear  of  island 
l)elow  dike  A  is  now  within  (i  to  8  it.  of  top  of 
dike,  and  it  requires  a  considerable  rise  to  go 
through  the  chute. 

The  third  concrete  dike  construction  was  on 
the  left  bank  of  the  Missouri  River  aljove  St. 
Joseph,  Mo.  This  was  built  during  the  season 
of  1010  to  protect  an  eroded  pocket  in  an 
nriginal  revetment.  The  dike  is  500  ft.  long 
and  consists  of  three  rows  of  concrete  piles, 
spaced  10  ft.  c.  to  c,  braced  w'ith  reinforced 
concrete  beams,  and  having  the  usual  foot 
mattress,  pole  screen,  paving,  etc.,  of  the 
wooden  dike.  The  piles  are  12x12  ins.,  rein- 
forced with  1-in.  twisted  liars  tied  with  %-in. 
round  iron  every  24  ins.,  and  are  from  35  to 
50  ft.  long.  The  penetration  is  from  2H  to  28 
ft.,  and  the  tops  are  aliout  15  ft.  above  stand- 
ard low  water.  The  braces  are  8  ins.  w'idc, 
9  ins,  deep,  and  extend  from  jiile  to  pile 
(about  i)  ft.),  and  are  reinforced  with  four 
%-in.  twisted  bars  tied  with  H-in.  roniiil  irmi 
every  24  ins. 

The  willow  screening  poles  were  wirctl  l<i 
the  braces  of  the  center  row  of  piles  with  No. 
12  wire.  In  casting  the  piles,  holes  were  left 
through  which  the  reinforcing  bars  of  the 
lower  braces  were  placed.  The  reinforcing 
bars  in  the  piles  were  allowed  tn  protrude 
about  G  ins.  at  the  top  ;ind   the  upper  bi-acing 


Ciisting  plies,   fi,.jli4  lin.   ft.,  at  $0.;i21   per 

ft $  6,048.20 

Sinking  piles,  (i,3!t6  lin.  ft.,  at  $0..")4.j  per 

ft 3.489.40 

I'.racina-  dike.   4.634   lin.  ft.,  at  JO.S.".  per 

I't 3.729.60 

Weavins    and    liallastlng    mattress.    .")10 

lin.  ft.,  at  $.'i.S5  per  lin.  ft 2.984.10 

ScreeninK  dike,  .lOO  lin.  ft.,  at  JO. 43  per 

ft 21.i.40 

Killing  loots.   2  at  .$.",9. 57  each 119. lo 

Total     $i6,.5sr,.s,-; 

."►00  lin.  ft.  .",-iow  concrete  dike  at  $33.17  pel- 
lin.  ft. 

This  dike  went  through  the  floods  and  ice 
■  if  101(1  and  1011  without  mishap,  but  w^as 
injured  in  the  ice  gorge  and  flood  of  the 
spring  of  1012.  The  damage  consisted  in 
breaking  off  six  piles  and  four  braces  at  lower 
end.  disconnecting  two  piles  on  outer  row  and 
eroding  the  brush  and  rock  fill  at  lower  end. 
The  ice  gorge  broke  at  this  locality  and  the 
crushing  and  pushing  force  was  irresistible. 
The  damage  done  on  four  wooden  dikes  a 
few  hundred  feet  below  was  very  much 
greater.     The   concrete   dike  will  be   repaired 


the  bend  it  is  0.11  ft.,  which  agrees  nearly  with 
the  average  river  slope. 

The  dike  is  primarily  for  the  rectification  of 
the  right  liank.  as  it  will  close  the  main  one 
of  the  numerous  chutes  in  Pelican  Bend.  Its 
first  service  will  be  in  closing  the  chute  and 
the  second  will  be  to  act  as  a  permanent  struc- 
ture and  serve  as  revetment,  hence  the  cost  of 
a  wooden  dike  ($15  per  linear  foot)  for  clos- 
ing purposes,  and  later  the  construction  of  re- 
vetment ($1(1  per  linear  foot)  for  oermanency 
will  be  combined  in  the  first  cost  of  the  con- 
crete dike. 

It  is  proposed  to  do  this  work  by  hired 
labor  and  Government  plant.  The  concrete 
piles  will  be  cast  on  the  shore  in  the  vicinity 
of  the  plant.  The  piles  will  be  made  5n  ft.  or 
longer  and  the  mattress  wider  than  usual  in 
order  to  prevent  all  possible  scour.  Figure 
15  shows  details  of  construction, 

COXCRETK     H.\NK     PROTKCTION. 

The  standard  revetment  now  employed  con- 
sists  of  grading  the  baiik   to   a    1    on   3   slope. 
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Fig.    15 — Three-Row    Concrete    Dike    Construction    at    Pelican    Bend,    Missouri    River. 


at  once.  The  injury  was  a  reason.able  one  and 
does  not  disprove  the  value  of  concrete  for 
such  structures. 

A    further  authorization   is  the  construction 
III'  a  cnncrcie  dike  at  Commerce   Point,   Pcli- 


la\  ing  a  woven  willow  matlicss,  f'li  it.  wide, 
from  about  •'!  ft.  above  low  water  and  ex- 
tending out  over  the  rixer  bed,  and  ballasting 
and  sinking  same:  also  paving  the  graded 
bank   from  inshore  edge  tvf  mattress  to  top  of 
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bank.  The  standard  revetment  has  been  the 
most  durable  revetment  found.  If,  however, 
the  paving  (riprap)  fails,  or  is  injured  by 
drift,  the  bank  begins  to  erode  and  the  willow 
mattress  is  lost  and  of  no  avail;  and  the  in- 
jured portion  generally  requires  repair  and 
replacement. 

To  overcome  this  difficulty  it  was  thought  a 
substantial  reinforced  concrete  revetment 
could  be  placed,  extending  from  the  top  of  the 
bank  to  near  low  water  line  and  from  this 
point  a  system  of  connected  concrete  flexible 
blocks  about  24  ins.  square  could  be  placed, 
extending  out  beyond  the  lowest  water.  This 
protects  the  top  bank,  and  also  the  weak  point 
of  the  willow  mattress,  which  is  alternately 
wet  and  dry. 

There  has  recently  been  placed  a  similar 
system  of  solid  concrete  on  the  Kansas  River 
for  levee  and  slope  revetment,  together  with 
flexible  blocks  at  the  bottom  for  under-water 
protection.  This  work  was  done  by  the  Kaw 
Valley  Drainage  District  and  contemplates  in 
all  some  10  miles  of  revetment. 

The  first  concrete  revetment  work  on  the 
Missouri  River  bv  the  United  States  was  done 
at  Gasconade,  Mo.  One  thousand  linear  feet 
of  bank  was  protected,  as  outlined  above,  as 
follows : 

(a)  Standard  Missouri  River  willow  mattress 
86  ft.  wide,  extending  from  low  water  out  over 
river  bed,  with  ballasting.  Actual  lengtli  of 
mattress,   1,030  ft. 

(b)  Reinforced  concrete  paving  in  S-ft.  strips, 
laid  from  top  of  bank  down  to  edge  of  mattress. 
Banli  graded  to  1  on  3  slope,  average  width  of 
slope  49.5   ft.     Concrete,   4  ins.   thick. 

(c)  Flexible  concrete  block  protection  of  re- 
inforced concrete  blocks,  anchored  together  and 
to  the  solid  concrete  covering,  extending  from 
the  bottom  edge  of  concrete  covering  out  on 
willow  mattress,  an  average  distance  of  10  ft. 

The  concrete  as  actually  placed  at  Gascon- 
ade was  in  8-ft.  strips  up  and  down  the  slope. 
That  is,  there  were  planes  of  separation  up 
and  down  but  not  horizontally.  The  concrete, 
in  addition  to  the  strand  of  wire  rope,  had  a 
reinforcement  of  fence  wire  covering  the 
whole  area  and  placed  with  2-in.  concrete 
above  and  below  the  wire.  This  reinforce- 
ment was  a  4-in.  triangular  mesh  of  wire  1-16 
to  %-in.  diameter,  laid  the  full  width  and 
length  of  each  strip.  Probably  this  reinforce- 
ment should  be  made  stronger,  and  in  future 
work  the  equivalent  of  %-in.  wire  will  be 
used  and  the  blocks  separated  each  way  about 
6  to  8  ft.  The  costs  were  as  follows: 
(a)  WILLOW  MATTRESS. 

7o7  cords  brush,  at  $0.892 $  675.87 

776  cu.  yds.  ballast,  at  $0.746 579.09 

555  cu.    yds.    spalling,  at  $0.702 389.70 

Wire   strand    and    clips 204.43 

Towboat  service   784.00 

Labor,    superintendence   and    miscellan- 
eous   669.59 

$5,302.68 
(b)   CONCRETE  PAVING. 

1,156  cu.  yds.  gravel,  at  $1.533 $1,772.35 

Grading  bank,  1,000  lin.  ft.,  at  $0.94607..      946.07 

Reinforcement    749.32 

821%  bbls.  Portland  cement,  at  $1.15 945.01 

Labor,   superintendence,   etc 1,881.35 

$6,294.08 
(c)  FLEXIBLE  CONCRETE  BLOCKS. 

120  cu.  yds.  gravel,  at  $1.533 $      183.90 

Reinforcement 221.65 

Portland    cement.    182    bbls.,   at   $1.15 209.30 

Labor,   etc.,  making  blocks 1,636.00 

Labor,   etc.,  placing 685.12 

$2,936.03 

$14,532.79 
SUMMARY. 
Weaving  and  ballasting  mattress,  1,030 

lin.   ft.,  at  $5,147  per  lin.   ft $  5,302.68 

Concrete  paving  and  grading,  1.000  lin. 

ft.,  at  $6,294  per  lin.   ft 6.294.08 

Flexible  concrete  blocks  in  place 2,936.03 

$14,532779 

The  sum   of  $1,470   of  the  above  was   for 

extra  slope  fill  and  not  properly  chargeable  to 

regular    work.      This    leaves    a    new    cost    of 

$12,062.79,  or  about  $12.00  per  linear  foot. 

The  usual  cost  of  standard  Missouri  River 
revetment  with  86-ft.  mattress,  and  bank  grad- 
ed to  1  on  3  and  paved  with  riprap  stone  is 
from  $8.00  to  $10.00.  per  linear  foot.     Revet- 


ment work  is  usually  done  on  a  linear  foot 
measurement,  the  number  of  square  yards  ot 
bank  paving  depending  on  the  height  of  bank 
above  low  water.  The  bank  at  Gasconade 
was  of  the  usual  height  if  not  somewhat 
greater.  The  average  area  per  linear  foot  ot 
bank  for  a  1  on  3  slope  and  80-ft.  mattress 
is  14  to  16  sq.  yds.,  and  its  cost  is  oO  cts.  to 
62%  cts.  per  square  yard. 

The  revetment  at  Gasconade  has  been  com- 
pleted and  presents  a  most  satisfactory  appear- 


Extent  of  Application  of  the  Hypochlorite 
Process.— There  are  now  between  300  and 
350  cities  using  the  hypochlorite  of  lime  proc- 
ess for  sterilizing  water  supplies.  Mr.  C.  A. 
Jennings  of  Chicago  in  a  recent  paper  before 
the  Congress  of  Applied  Chemistry  reviewed 
the  present  status  of  the  hypochlorite  process. 
The  following  paragraphs  are  take  from  his 
paper:  . 

The  hypochlorite  treatment  is  used  alone 
at  Cleveland  and  Erie,  with  impounding  reser- 
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'Spalls  under  tierofSlobs 
Fig.    16— Combination   Concrete   and    Willow    Mattress    Revetment. 


ance.  and  is  believed  to  warrant  its  use  on  a 
larger  scale. 

The  War  Department  has  recently  author- 
ized the  construction  of  12,000  ft.  of  combined 
willow  mattress  and  concrete  revetment  on 
the  right  bank  of  the  Missouri  River  near 
Berger,  Mo.  It  is  believed  that  this  work  will 
be  on  a  large  enough  scale  to  reduce  the  cost 
to  a  minimum  and  at  the  same  time  will  be  a 
fair  test  of  its  value  compared  with  riprap 
protection.  The  details  are  the  result  of  the 
previous  experience  at  Gasconade,  and  are 
shown  by  Fig.   16. 

The  assistant  engineers  on  the  Missouri 
River  work  are  Mr.  Geo.  C.  Haydon,  Kansas 
City  to  the  mouth,  and  Mr.  F.  W.  Honens, 
Kansas  City  to  Fort  Benton. 


Coating  Wood  Piling  With  Cement  Gun. 

— The  Puget  Sound  Traction,  Light  &  Power 
Co.,  at  Seattle,  Wash.,  recently  experimented 
in  coating  with  cement  the  piling  in  some  of 
their  trestle  work  along  the  shores  of  Ellicott 
Bay  on  Puget  Sound.  This  work  was  done 
under  contract,  by  the  Butler  Construction  Co. 
of  Seattle,  the  contract  price  being  $4  per  pile. 
The  work  consisted  of  concrete  coating  of 
2%  or  3  ins.  in  thickness,  appHed  with  a  ce- 
ment gun,  covering  the  surface  of  the  pile  from 
a  point  12  ins.  below  the  ground  to  a  point 
2  ft.  below  high  tide  line.  The  concrete  was 
reinforced  w-ith  one  thickness  of  wire  mesh 
chicken  fence  netting.  This  work  was  done 
at  low  tide  and  in  a  section  of  trestle  where 
piling  has  suffered  rapid  deterioration,  owing 
to  the  action  of  teredos.  Prior  to  this  work 
a  long  section  of  the  piling  in  this  trestle  had 
been  concreted  by  use  of  forms,  applied  in 
the  ordinary  way  without  reinforcement.  This 
work  has  been  done  at  the  cost  of  appro.xi- 
mately  $5.80  per  pile.  According  to  informa- 
tion from  Mr.  A.  L.  Kempster,  Supt.  of 
Railways,  the  piling  coated  with  the  cement 
gun  is  apparently  satisfactory  in  every  par- 
ticular. 


voirs  at  Jersey  City  and  Baltimore,  with  sedi- 
mentation basins  at  Nashville  and  Omaha, 
with  infiltration  systems  at  Des  Moines,  with 
slow  sand  filters  at  Pittsburgh  and  Indianap- 
olis, with  pressure  filters'  at  Davenport  and 
Terre  Haute,  with  rapid  sand  filters  at  Cin- 
cinnati and  Cedar  Rapids,  with  mountain 
streams  at  North  Yakima  and  Grants  Pass  and 
with  well-water  supplies  at  Corning.  The  ac- 
tion of  the  chemical  is  purely  germicidal,  oxi- 
dizing the  organic  matter  and  bacteria.  It 
does  not  reduce  the  turbidity  and  decreases 
the  color  only  to  a  slight  extent. 

So  widespread  has  been  the  use  of  hypo- 
chlorite and  so  effective  in  stopping  typhoid 
fever  epidemics  when  water-borne  that  the 
boards  of  health  of  at  least  four  states  have 
constructed  .portable  treatment  plants  that  can 
be  sent  out  by  express  on  short  notice  and  set 
up  ready  for  operation  within  a  few  hours 
after  delivery.  These  states  are  Indiana, 
Michigan,  Minnesota  and  Kansas. .  Whereas  it 
requires  months  to  install  a  filter  plant,  a 
hypochlorite  plant  can  be  put  into  operation 
in  a  few  days  and  even  hours,  if  urgent.  It  is 
a  valuable  adjunct  to  a  filtration  system,  which 
at  best  removes  only  97  or  98  per  cent  of  the 
bacteria  without  any  particular  selective  action. 
The  hypochlorite  treatment  used  in  conjunc- 
tion with  filtration  will  at  a  very  small  addi- 
tional expense  increase  the  bacterial  removal 
to  from  99  to  99.9  per  cent." 


The  new  Water  Conservation  Association 
of  Pennsylvania  is  engaged  in  an  acti\Te  state- 
wide educational  campaign  for  the  purpose  of 
awakening  the  people  of  Pennsylvania  to  the 
value  of  the  water  courses  of  the  state,  and 
the  great  waste  through  inadequate  regulation. 
The  association  aims  to  prevent  costly  floods, 
and  to  provide  for  the  utilization  of  water 
power,  the  improvement  of  water  supply  for 
domestic  and  manufacturing  purposes,  and 
the  benefit  of  navigation.  President  Morris 
Knowles  is  giving  free  illustrated  lectures  in 
any  cities  of  the  state  which  may  be  interested. 
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Methods  and  Cost  of  Constructing  the 
Stony  Brook  Glen  Viaduct,  Pitts- 
burg, Shawmut  &  North- 
ern Railway. 

Contributed   by   H.    S.    Wilgus,    Engineer  Main- 
tenance  of  Way,   Angelica.    N.    T. 

The   Stony   Brook  Glen   Viaduct  is   on   the 
line  of   the   Pittsburg,   Shawmut  &  Northern 
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Fig.    1 — Old    Fink   Truss   Viaduct    at    Stony 
Brook   Glen. 

R.  R..  between  the  cities  of  Hornell,  N.  Y., 
and  Wayland,  N.  Y.  The  first  viaduct,  700 
ft.  long,  erected  in  1883  (Fig.  1),  by  the 
Delaware  Bridge  Co.,  was  kept  in  service  un- 
til the  completion  of  the  new  viaduct  in  No- 
vember, 1907.  The  spans  of  the  old  viaduct 
still  standing,  are  of  the  Fink  type.  The 
columns  are  of  the  lattice  type,  the  longest 
ones  of  which  have  three  channels.  All  ma- 
terial is  wrought  iron. 

The  new  or  present  viaduct,  Fig.  2,  is  640 
ft.  long  and  243  ft.  high  from  the  bed  of 
stream  to  base  of  rail,  or  6  ft.  higher  than 
the  old.  The  girders  are  8  ft.  deep,  the  spans 
being  40  ft.  and  80  ft.  alternately  (40  ft. 
over  the  towers)  ;  the  total  weight  of  steel  is 
1,198,235  pounds. 

Besides  tlie  two  U-abutments,  50  ft.  high, 
there  are  20  piers,  each  6  ft.  square  at  the 
top,  the  highest  being  27  ft.,  containing  an 
aggregate  of  2,175  cubic  yards  of  concrete. 
The  mixture  was  1:3:5  and  was  reinforced 
by  6,500  lin.  ft.  of  1%-in.  reinforcing  rods 
and  843  lin.  ft.  of  56-lb.  rail.  The  reinforc- 
ing rods  were  placed  vertically  in  the  piers 
and  the  U-abutments  had  56-lb.  rails  bent  to 
an  angle,  placed  at  the  corners  and  4  ft.  apart 
vertically. 

Water  was  raised  by  a  hydraulic  ram  from 
stream  below  and  delivered  at  the  rate  of 
1,000  gals,  per  hour  into  a  tank  265  ft.  above 
stream.  From  this  tank  water  was  piped 
for  use  of  the-  steam  shovel,  concrete  mix- 
ing, wetting  down   concrete,  etc. 

The  engineering  work  in  the  field  was  at- 


tended by  considerable  physical  difficulty  ow- 
ing to  the  steepness  of  the  sides  of  the  gorge 
and  to  the  fact  that  the  2  1%-in.  anchor  bolts, 
each  10  ft.  long  and  connected  at  the  bottom 
by  a  ste«l  plate  6  ins.  x  2  ft.  IVz  ins,  in  each 
pier,  were  centered  by  transits,  while  con- 
crete was  being  placed. 

The  old  viaduct,  which  was  parallel  and 
80  ft.  distant  from  the  new  structure,  was 
used  as  a  base  line  for  determining  the  lo- 
cation of  the  piers  and  abutments.  Points 
were  turned  from  this  base  line,  double-cen- 
tered twenty  to  thirty  times  and  the  average 
taken.  The  piers  were  located  by  double  in- 
tersection, lines  of  intersection  being  at  right 
angles.  No  chaining  was  necessary  to  deter- 
mine the  position  of  the  piers,  after  the  lines 
were  established.  Frames  were  made  to 
keep  the  anchor  bolts  in  position  and  were 
attached  to  the  pier  forms  by  double  wedges 
on  all  four  sides;  by  this  method  the  position 
of  the  anchor  bolts  could  be  adjusted  from 
time  to  time  when  they  were  driven  out  of 
place  by  the  concrete  as  the  forms  were 
filled. 

Levels  were  run  down  one  side  of  the 
gorge  and  up  the  other  side  three  times,  and 
the  results  averaged ;  the  averages  were 
checked  by  means  of  a  long  tape  dropped 
from  the  old  bridge. 

The  north  fill  was  made  from  a  trestle 
549  ft.  long  which  was  slightly  over  60  ft. 
in  height  at  its  highest  point.  (Fig.  4.")  The 
trestle  was  made  up  of  three  pile  bents;  at 
the  extreme  long  bents  the  piles  were  driven 
into  the  ground  5  ft. ;  the  shorter  bents  were 
framed  on  the  ground  and  raised  into  posi- 
tion. 

The  e-xcavated  material  from  the  piers  was 
thrown  into  the  gorge.  This  method  of  dis- 
posing of  the  material  was  very  cheap  and 
did  not  entail  very  much  additional  cost  in 
constructing  the  four  piers  in  the  stream. 
One  pair  of  piers  came  over  a  test  pit  80 
ft.  deep  and  to  secure  proper  foundation  the 


test  pit  was  refilled  and  puddled  and  about 
15  ft.  from  the  surface  of  the  ground  earth 
was  excavated  from  the  outside  of  one  pier 
to  the  outside  of  the  opposite  pier  and  3  ft. 
of  concrete,  with  four  85-lb.  rails  laid  6 
ins.  'from  the  bottom,  was  deposited  as  a 
spreader.  On  top  of  this  the  piers  were  con- 
structed. 

The   lumber    for   the    forms   was    ordinary 
hemlock  dressed  on  one  side  and  one  end.  The 


Fig.  3 — View  Showing  Chutes  for  Concrete- 
ing  Pedestals  for  Towers. 


Fig.    2 — New    Plate    Girder    Viaduct    at 

Stony   Brook   Glen.  j 

forms  were  wired  together  and  braced.  The 
aggregate  for  concrete  was  dumped  from  hop- 
per cars  placed  on  the  ends  of  the  old  viaduct 
so  that  such  material  was  immediately  adja- 
cent to  the  mixing  board. 

The  concrete  was  all  hand  mixed.  The 
concrete  for  the  piers  in  the  gorge  was  mixed 
on  the  edge  of  the  gorge  and  by  means  of 
wood  chutes  conveyed  down  to  the  different 
piers  a?  shown  by  Fig.  3.  The  concrete  was 
dropped  onto  the  mixing  board  at  each  pier 
and  turned  over  twice  befont  depositing  in 
the  forms.  The  chutes  were  frequently  wet 
and  always  washed  out  at  night.  The  mix- 
ture did  not  seriously  separate  in  dropping 
through  the  chutes  but,  ho\ve\-cr.  the  mixing 
at  the  piers  was  an  additional  precaution. 
Gravel  was  used  for  all  foundation  work, 
but  a  mi.xture  of  two  parts  stone  and  one  of 
gravel  was  used  for  the  neat  work.  .\  smooth 
face  was  obtained  by  forking  the  concrete 
which  was  deposited  in  a  quaking  state.  The 
concreting  of  the  piers  was  carried  on  con- 
tinuously in  order  to  make  monolithic  struc- 
tures. The  piers  were  wet  thoroughly  several 
times  a  day  until  entirely  set.  The  masonry 
5  years  later  does  not  show  even  a  hair 
crack.  The  quantities  involved  in  the  ma- 
sonry work  were: 

Excavation,  cu.  yds 2.47S 

Concrete,  cu.  yds 2.175 

l?i-ln.  reinforcing  roii.s,  lin.  ft...-. 6,500 

66  lbs.  reinforcing  rail,  lin.  ft 843 

The  cost  of  the  masonry  work  was  as 
follows : 
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\nl. 


XXXVIII.     No.  21. 


Concrete,   2.1 7n  cii.   yds. 

Materials; 

I ;  ravel,  SOO  yd.s.  at  87.11  cts * 

Sand.  1,281  cu.  .vcl.s.  at  87.11  cts.. 
.-^tone    crushed.    I,U9T%  'yds.     at 

$1.74    

I'ement.  2.438^,  bbls.  at  Sl.nii 

Form    lumber 

Miscellaneous,    ram.    rods,    tools. 

etc 

Labor: 

Concrete 

l.,jilior    

Total    ?ir)..-,7!i.0U.   $7.1ii 


Total,  cu.  yd. 

714.21'    $1).".:: 

l,lis.:i6      0.:i2 

1.9l)ii.l!.-, 
3.170.11.'. 

(;7s.i4 

O.S.< 
1.4:, 

o.:;i 

2, 17:.. Oil 

l.On 

l.:i.".M.iiii 
1,41!:). oil 

2. III! 
0.6,- 

Construction     of     Galvanized     Corru- 
gated   Iron   Roofs  for  Tropical 
Conditions. 

Contribuu-il     by     K.     ilcC.     BeauHelil.     -Assistant 

lOnsineer,   Board  of  Public   Works, 

Manila,    P.    I. 

Xu    other    roofing    is    so    nnicli    used    m    the 

tropics  and  especially  in  the  Philippine  Islands 

as  is  galvanized  corrugated  sheet  steel.     This 

is   because  of  the  great  strength  in   resisting 


Fig.   4 — Trestle    for    Making 

Kxca\atii.'!i.   2.47:1  cu.   yds.: 

Material   $  lOiiu.Oii     Ifn.JO 

Labor    :!.7ia.sl        l.i.ii 


Total 
Forms: 
LaVioi-    . 
Jiaterial 


.$  4.7i::..M 


Ji.dn 
.Jo.i;; 


$11.;!'; 

cost  ?H.417,  nr  $.'i.:V.' 


Total    

The  ditch  040   ft.  loni 
per   running    foot.     * 

The  cost  of  the  I.IMS.L'?!.-,  Ihs.  of  steel  only, 
but  including  inspectinn  .Tiid  painting  two 
coals,   was   $4.H.!Wli.:'>b,    or 

Per  pound $ii.ii41 

Per  s(iuare  foot $ii...l 

I'er  foot  len.irt h *7fi 

The  longitudinal  area  of  the  bridge  was 
9G,HM  sq.  ft.  and  its  length  li4ii  ft.  _  The  cost 
of  the  whole  viaduct  was   $T-J.'2><(i.l7,  or 


I'er  si|uare  foot. 
IVr  foot  length. 


.$0.7S 

.$ns 


The  cost 

Lalior    

Materi-tN 

if  painting  «as 

as  follows: 

.?1.21.-, 

.j:l.7so 

Per    ton    . .  . 

.  $2.:i7 

Approach      Embankment. 

heavy  winds,  its  watertightness.  its  low  cost 
compared  with  other  ronfings,  its  ea,sy  erec- 
tion and  its  considerable  resistance  to  lire. 
.\s  ordinarily  constructed,  howxver,  galvanized 
iron  rooling  is  nailed  to  the  purlins  with  com- 
mon galvanized  inni  nails  sometimes  using 
washers  and  sometimes  not,  and  this  con- 
struction is  not  satisfactory  in  many  cases: 
the  roof  is  liable  to  leak  and  to  be  torn  oft 
by  the  first  typhoon.  Where  typhoons  pre- 
vail a  galvanized  iron  roof  has  to  lie  capable 
of  resisting  great  upward  pressure  due  to 
wind.  This  fact  is  often  overlooked  by  ar- 
chitects and  engineers  with  disastrous  con- 
seiiiiences  as  experience  in  the  Philipinnes  has 
many  times  demonstrated. 

The  writer  has  had  to  dcsi.gn  many  imblic 
buildings  in  the  tropics  using  galvanized  iron 
roofs  in  most  cases,  and  from  his  experience 


Sheer  Outside  Corrugcnc^; 
fi/rneoup     • 

Tyrnea 


to  be  punched  for  lour  12d  cut  .^teel  (lanvaiiized 
nails,  spiked  with  two  of  these  spikes  to  the 
rafter,  and  two  to  the  purlin.  Frame  and  bolt 
toKether  main  tru.sses  as  shown,  providing  a!! 
bolts,  straps,  etc..  with  the  proper  nuts  ami 
washeis.  Sizes  of  all  members  in  connection 
with  roof  framing  w-ill  be  as  shown  on  the 
drawing.  Provide  'i-in.  rod  vertical  sway  brac- 
ings as  indicated.  Hip  and  end  trusses  will  not 
be  mortised  and  tenoned  together  or  to  the  main 
trusses,  but  will  be  strapped  and  bolted  to- 
gether as  indicated  and  supported  on  wrought 
iron    stirrups. 

Louvers. — Provide  and  fit  in  place  No.  21 
gage  O.  I.  louvers  as  indicated  on  ^Irawings. 
-Special  care  should  be  taken  in  flashing  around 
the  louvers  to  prevent  leaking.  Flashing  to  be 
Xo.  22  ga.ge. 

Hooting.— Cover  all  roof  surfaces  throughout 
with  No.  22  gage  corrugated  galvanized  iion, 
using  only  tirst  ciuality  galvanized  iron  of  ap- 
proved brand. 

The  carpenter  must  space  the  purlins  to  lit 
the  size  of  corrugated  iron  that  is  to  be  used. 
.so  that  the  upper  edge  of  the  purlin  will  come 
II.".  below  the  upper  end  of  the  under  sheet,  al- 
lowing room  for  riveting  below  the  purlin. 

Lay  the  sheets  with  end  lap,  as  Indicated  on 
plans.  Each  alternate  course  Is  to  start  in  such 
a  manner  that  tiie  vertical  joints  are  broken. 
Kacb  alternate  sheet  is  to  be  laid  with  the  side 
corrugations  turned  up,  the  other  sheets  being 
placed  over  them  with  the  side  corrugations 
turned  down,  and  lapping  two  and  a  half  corru- 
gations. 

Kach  sheet  is  to  be  securely  nailed  with  Sd 
wire  nails  at  upper  end  of  the  purlins,  with  .i 
nail  in  the'  valley  of  every  other  coriugation 
The  under  sheet  will  be  nailed  to  intermediate 
purlins  only  where  covered  by  a  lap,  and  at  the 
first   or   inner  corrugation. 

All  riveting  shall  be  done  with  soft  iron  tinned 
rooting  rivets.  8  lbs.  (3.fi3  kg.)  to  the  thousand, 
with  two  lead  washers  to  each  rivet.  Lead 
washers  to  be  %  in.  round  cut  from  1/fl  in. 
sheet  lead.  The  lower  end  of  every  sheet  of 
iron  is  to  be  riveted  to  the  sheet  beneath 
through  the  top  of  every  alternate  corrugation. 
Vertical  joints  of  sheets  must  be  riveted  to- 
gether with  rivets  spaced  not  more  than  K  ins. 
to  12  ins.  apart. 

The  lower  end  of  the  tirst  sheet  laid,  that  is. 
at  the  gutter  line,  will  be  secured  to  the  puilin 
after  gutter  Is  In  place,  by  straps  cut  .023  (1  In.l 
wide  (with  corners  clippe*!  off  from  riveting 
end)',    made   of   No.    2(1   galvanized    iron,    riveted 


The  earth  fill  approaches  cost  $27,041. lt<  lor 
b4.(i78  cu.  yds.  earth  and  0,7(14  cu.  yds.  gravel, 
nr  a  total  of  7l.:^8'J  cu.  yds.  From  this  total 
cost  there  were  to  lie  deducted  : 


Track 


.*4.6.-. 


Ballast     i;i2.00 

Superintendence 200.00 

Credit  17  dump  cars 680.00 

Total    ..• $i;.14."..9; 

Ihis  makes  the  actual  cost  of  lill  $-_!i),WI."i.-J.'! 
or  'ii'.'i  cts.  per  cubic  yard. 

This  ■2!).'2  cts.  could  be  itemized  as  follows: 
Grading  (steam  sho\'el  cost,  Per 

dumping,  etc.  1  Total.         cu.  yd. 

Labor     $13,243.18      IS.S  cts. 

Materials    4,.'i41.S3 


Bottom  Purlin! 


'Alternate  Course. 
Purlins 
'-■dlbRwts 
Rafters 
B       A 
1^'   '  Puriin-.^^ "iociStroprmae 


StrapA 


^tinnsa  roofers 
"  rivets 
Lean  yitisher'^L  "\^        Rafter  • 


5eclionAA 

.^trapA      e      A 
y'  :^,       ,:•-.        Section 5B 

'   ■  <';v 


mi5trop 

rwiae 


Boriom 

Purlins- 
'^'p  Curve  of  Corrugation 


A,   \        'Bottom  Curve  of  Corruoonon 
-■■SJCtSI 


J  Represents  Strap  B. 


Zl 


6.3  cts. 
24.8  cts. 


1.6  cts. 
2.8  cts. 


Total    l|;I7,7So.01 

Trestle  (.".I'.i  ft.,  n  to  60  ft.  high): 

Labor     *   1, 148.6.-. 

.Materials     1,961. .17 

Total      $.•',.110.22       4.4  cts. 

(irand    total    $20.S9.''..2:t     29.2  cts. 

The  steel  work  was  dysigned  by  Mr.  Wm. 
Barclay  Parsons,  and  fabricated  and  erected 
by  Pennsylvania  Steel  Co..  of  .Steelton,  Pa. 
"fhe  painting  was  included  in  the  contract 
price.  The  railroad  company's  forces  con- 
structed the  approaches  and  the  viaduct  sub- 
structure. During  the  whole  process  of  build- 
ing not  a  man  was  killed  ;:iid  Init  one  man 
was   slightly   injured. 


Represents  Strop'A'- 


"^ 


""^ 


Special     Galvanized     Corrugatecd     Iron     Roof     Construction    for    Tropical    Countries. 


has  worked  out  plans  and  specilications  for 
materials  and  workmanshiji  which  he  thinks 
cover  most  conditions  and  which  have  given 
satisfactory  results  especially  in  localities 
wheric  typhoons  and  heavy  rains  are  frequent. 
The  plans  are  shown  by  the  accompanying 
dr:iwing  and  the  specifications  follow ; 

Flaming. — Provide  cleats  back  of  each  purlin 
iiearing  spiked  to  the  rafters  and  to  the  purlins. 
.\lso  provide  at  e\'ery  purlin  bearing  two  .OOt.  .\ 
.112:.   ( Vi  xl    in.)   W'rougbt    iron  straps,   each  strap 


to  the  sheets  with  soft  iron  tinned  roofing  riv- 
ets, witli  two  lead  washers  to  each  strap,  one 
above  and  one  below.  All  straps  shall  he  cut 
sutnciently  long,  and  punched  at  correct  dis- 
tances to  fit  the  rivet  hole  and  the  two  nails, 
and  allow  for  bending  around  the  purlins.  There 
shall  be  two  straps  to  each  sheet  at  the  gutter 
line,  tliat  is,  one  at  each  lap  joint  and  one  at 
the  center.  Each  sheet  throughout  the  balance 
of  the  lool  shall  lie  secured  to  every  purlin  by 
means  of  one  strap  .it   the  .enter  of  the  sheet 
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All  riveting  shall  be  done  ut  the  lop  i,r  the  eui- 
nigations  only,  to  prevent  water  standiiii; 
around  rivets. 

Provide  and  put  in  place  all  lidKe  and  hi]> 
rolls  of  No.  22  galvanized  iron,  liveted  at  ever.v 
third  corrugation  of  the  roofing  .sheets.  Plash 
at  the  intersections  of  all  walls  with  roof,  and 
wherever  necessary,  and  make  all  connections 
water  tight. 

WJiere  necessary  form  valleys  of  No.  18  gage 
iron  to  project  under  roof,  and  to  be  fastened  to 
wood  framework  with  galvanized  iron  screw 
nails,  with  lead  washers  under  heads.  These 
nails  to  be  12  ins.  apart. 

The  life  of  a  galvanized  iron  roof  depend.s 
on  the  quality  of  iron,  the  galvanizing,  and 
the  method  of  laying  the  galvanized"  iron. 
The  writer  has  found  that  some  of  the  or- 
dinary galvanized  iron  roofs  in  Manila,  lap- 
riveted,  have  been  in  good  condition  for  Jo 
years. 

No.  22  gage  galvanized  iron,  2%-in.  corru- 
gations %  in.  deep,  is  the  best  gage  to  use  in 
the  tropics  under  ordinary  conditions,  but 
where  the  roof  is  subject  to  the  various  gases 
of  factories,  etc.,  it  is  desirable  to  use  a 
heavier  gage  to  suit  the  conditions.  The 
writer  has  concluded  that  in  connection  with 
the  specifications  the  minimum  slope  to  use  on 
galvanized  iron  roofs  in  the  tropics  is  20°. 
but  where  the  span  is  not  over  50  ft.  a  mini- 
mum ,of  1.5°  may  be  used,  provided  that  the 
side  laps  are  given  a  lap  of  three  corrugations 
and  end  laps  of  not  less  than  1   ft. 

It  will  he  noted  in  the  sketches  that  lead 
washers  are  used  instead  of  the  commonly 
used  galvanized  iron  washers.  The  writer 
has  found  that  the  galvanized  iron  washer 
is  a  common  cause  of  leaks,  as  it  does  not 
bind  or  clinch  between  the  rivet  and  the  gal- 
vanized iron.  The  lead  washer  being  soft 
clinches  between  the  soft  iron  rivet  and  "the 
galvanized  iron  and  makes  a  water-tight  job. 

For  fastening  galvanized  iron  sheets  to  an- 
gles or  channels  the  writer  has  found  that 
galvanized  iron  clinch  straps  of  18  gage  give 
the  best  and  most  economical  results. 


A    Central   Combined    Material    Hoist, 

Concrete  Spouting  and   Derrick 

Tower  for  Building  Erection. 

(Staff   Article). 

.\  simple  arrangement  which  provides  for 
practically  all  handling  of  material  for  large 
building  w-ork  by  a  single  central  tower  is  il- 
lustrated by  the  accompanying  half-tones.  This 
tower  carries  two  derricks  mounted  as  shown 
for  handling  steel  work  and  forms,  a  double- 
cage  elevator  for  hoisting  brick,  terra  cotta, 
etc.,  and  a  concrete  hoist  and  chutes  for  spout- 
ing concrete.  The  illustration  shows  the 
tower  as  used  on  the  Mubbell  Building  at  Des 
Moines,  by  Charles  Weitz  &  Sons,  Des 
Moines,  building  contractors. 

The  Hubbell  Building  is  to  be  twelve  stories 
in  height  and  will  cover  an  area  of  80.xl34  ft. 
The  interior  columns  are  steel  encased  in  con- 
crete and  the  outer  columns  are  reinforced 
concrete  construction.  The  floor  beams  which 
carry  the  floor  slabs  are  steel,  and  the  wall 
beams  between  the  outer  columns  are  con- 
crete. The  floor  construction  is  comliined  tile 
and  concrete.  The  building  will  be  faced  with 
terra  cotta,  backed  up  with  brick,  and  the 
partitions   are   made  of  fireproof   material. 

The  plant  consists  of  a  tower  located  ap- 
proximately in  the  center  of  the  building 
where  a  panel  has  been  left  out  to  accommo- 
date it.  Within  the  tower,  as  already  stated, 
are  a  double-cage  material  elevator  for  hoist- 
ing brick,  terra  cotta,  etc.,  and  a  concrete 
hoist.  At  opposite  corner  posts  of  (he  tower 
are  attached  two  derrick  booms,  of  the  sec- 
tional trussed  type,  one  64  ft.  and  one  72  ft. 
long.  With  these  booms  the  entire  area  of 
the  building  site  may  be  covered. 

At  the  beginning  of  the  job,  the  contractors 
placed  the  boom  seats  about  on  a  level  with 
the  seventh  story,  the  tower  extending  above 
this  point  about  50  ft.  When  the  building  had 
progressed  to  about  the  height  of  the  seventh 
story,  the  tower  was  extended  so  that  the 
boom    seats   could   be   put    above    the   twelfth 


lliior  as  the  next  and  final  move.  The  design 
of  the  derrick  fittings  is  such  that  the  chang- 
ing of  positions  is  simple.  The  boom  seat  is 
clamped  onto  the  corner  posts,  and  the  boom 
swivels  in  this  seat,  doing  away  with  the  mast 
sometimes  used  for  tower  derricks.  The  up- 
per connection,  holding  the  boom  line  rigging, 
is  also  clamped  onto  the  corner  posts.  The 
tower  in  the  beginning  is  guyed  below  the 
boom  seats  and,  as  the  building  progresses, 
is  supported  by  the  building  structure.  The 
tower  is  so  constructed  that  all  parts  arc  in- 
terchangeable. It  can,  therefore,  be  dismantled 
and  re-erected  on  another  jol). 


whom  we  are  indebted  for  the  information 
from  which  this  description  has  been 
prepared. 


Method  of  Convert 
Into  an  Open  Cut.  I 
Company  is  converting 
into  an  open  cut.  Th< 
between  .Atlanta  and 
method  of  carrying  on 
lows:  Heavy  plank  | 
each  end  of  the  tunnel 
oflf   so   that    the    lon-eiic 
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I'iiic  Mountain  tunnel 
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Co!uml)us,  Ga.  The 
t   this   work  is  as   fol- 
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and  light  blasts  are  set 
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Central  Tower  for  Building  Erection, 

(Tower  i)liivides  for  doulile  lilge  iiialerial  elevator, 
ronerelc    hoist,    hopper   and   spouting    plant    airl 
two   derricks.) 


The  hoisting  power  plant  consists  of  a 
double  drum  hoisting  engine  operating  one 
boom  and  a  three-drum  engine  operating  the 
other  boom  and  the  concrete  bucket.  Both 
■  if  these  engines  are  served  by  one  boiler  lo- 
cated half  way  between  them'.  The  two-cage 
elevator  is  oi)crated  by  an  electric  hoist. 

On  the  work  illi'slraled  steel  and  frames 
were  handled  by  the  derricks.  The  concrete 
hoist  bucket  emptied  into  a  hopper  from 
which   the    concrete   was   spouted. 

This  tower  plant  was  designed  by  the  Na- 
ticiii.il    luiuipnient    Co.     of     Chicago,    111.,    to 


upon  tliein.  The  material  is  dropped  through 
openings  in  the  platform  into  dump  cars  o» 
the  track  below  and  uscil  to  fill  nearby  trestles. 
The  excavation  will  amount  to  approximately 
.10.000  cu.  yds.;  one-lourth  ol  which  will  be 
wasted  into  depressions  near  the  tunnel  and 
the  larger  part  used  for  tilling  trestles.  As  a 
result  of  this  u.se  of  the  excavated  material 
two  large  wooden  stniclnres  will  he  eliminat- 
ed, :!ll-in,  and  IS-in.  cast-iron  pipe  being  laid 
to  take  care  of  the  waterways  under  them. 
The  work  is  being  done  by  contract  by  the 
Calahaii  Construction  Co.,  of  Knoxville,  Tcnn. 
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A  Gasoline  Hoist  of  Compact  Design 
for  Building  Work. 

(Staff  Article.) 
One  of  the  merits  of  gasoline  hoists  is  the 
small  space  occupied  by  them  in  proportion  to 
their  power.  This  merit  is  well  illustrated  by 
the  hoist  shown  by  the  accompanymg 
half-tone.  With  a  capacity  of  IVa  tons  at 
50  ft.  per  minute  hoisting  speed  this  ho^st  is 
less  than  Oy2.ft.  long,  iVi  ft.  wide  and  3/3  ft. 
high  to  top  of  control  handle.  The  hoisting 
speed  it  will  be  understood  can  be  varied  to 
suit  conditions  by  varying  the  gearing  and  re- 
ducing the  load.  The  particular  machine  illus- 
trated has  a  motor  pinion  with  14  teeth  meet- 
ing with  a  100-tootli  gear  and  a  second  drive 
■with   an    18-tooth   pinion   meeting   with   a   59- 


after  plans  by  Lockwood,  Grenn  &  Co.,   Bos- 
ton, Mass. 

In  constructing  the  Larkin  building  the 
total  quantity  of  form  lumber  used  was 
nearly  l.OOO.u'OO  ft.  B.  M.  In. order  to  under- 
stand that  which  follows  it  should  be  noted 
that  this  structure  is  580  ft.  long  by  109  ft 
wide,  the  floor  space  being  over  14  acres,  and 
is  bounded  by  Van  Rensselaer*  Carrol,  Ex- 
change  and   Hydraulic   streets. 

First  of  all,  at  the  home  ofhce  of  the  Aber- 
thaw  Construction  Co.,  a  location  plan  of  all 
beams  was  made.  In  this,  similar  beams 
were  given  identical  numbers  irrespective  ot 
location  in  the  building  itself.  From  this  lo- 
cation plan  form  drawings  in  detail  were 
made,  a  detail  drawing  being  required  for 
each  different  sized   form,  both  for  sides  and 


Gasoline    Hoist    for    Building    Work. 


tooth  spur  wheel.   The  compound  ratio  is  thus 
about  5'J:1,  and   since  the   engine  operates  at 
550    revolutions,    the    drum    and    winch    head 
•  make  about  8V2   revolutions   per  minute.    Or 
the   winch   head   can  be  placed  on   the  inter- 
mediate shaft  which  will  give  it  77  revolutions 
per  minute.    The   engine   is   a  4y2x5-in.    two- 
cycle  gasoline  engine,  nominally  8  hp.,  but  it  is 
noted    by    the    manufacturers,    the    A.merican 
Engineering  '  Co.,      Philadelphia,      Pa.,      that 
they     prefer     four-cycle     engines     for    hoists. 
This     company     builds     gasoline     hoists     in 
sizes    from    6    to    25   hp.,   and    it    states    that 
they    all    contain    the    usual    features    of    the 
machines   of    this    company— the    patent    fric- 
tion    drum    arrangement,    the     control    levers 
all  located  on  one  side  of  the  machine  within 
easy  reach  of  the  operator,  and  the  spur  g^ears 
properly  protected  by  guards.     In  addition,  the 
machine  illustrated   carries  a   winch  head   on 
the  outside  end  of  the  drum  shaft,  so  that  a 
separate  rope  can  be  handled  from  this  without 
using  the  drum. 

A  Money  Saving  System  of  Form  Con- 
struction for  a  Large  Reinforced 
Concrete  Building. 

(Staff  Article.) 
Systematic  form  design  and  construction 
is  an  important  means  of  economizing  in  re- 
inforced concrete  building  work.  As  an  ex- 
ample of  the  savings  possible  information  has 
been  sent  us  by  the  .•\berthaw  Construction 
Co.,  Boston,  Mass.,  showing,  a  20  per  cent 
reduction  in  cost  to  that  given  of  form  work 
in  the  last  three  years  of  form  work  by  de- 
tailing the  forms  in  the  drafting  room  of  the 
home  office  and  by  careful  routing  of  the  ma- 
terials on  the  job.  To  explain  the  system, 
an  example  will  be  presented  of  the  ten-story 
Larkin  Terminal  building  at  Buff.alo.  N.  Y., 
which   was   built   by   the    firm    named    above 


bottoms  and  the  beams  of  different  varieties 
of  column   forms  werg  also   detailed. 

The  system  of  lettering  used  on  this  work 
is  of  particular  note.  In  order  to  show  the 
exact  location  of  each  form  in  the  building, 
letters  were  suffixed  to  the  beam  numbers. 
For  instance,  a  form  marked  55£18  would 
mean  that  it  was  for  the  beam  side  of  beam 
No.  18  on  Exchange  St.  The  bottom  form 
for  this  same  beam  would  have  the  symbol 
J3BE18. 

An  additional  number  had  to  be  added  to 
the  symbol  in  the  case  of  the  column  forms 
as  there  is  a  variation  in  the  height  of  the 
floors.  The  figures  prefixed  to  the  ordinary 
column  symbol  designated  that  the  particular 
form  was"  for  tlie  2nd  story  columns ;  to  illus- 
trate, a  column  form  with  symbol  2CSEi9 
would  mean  second  story  form  column  side 
Exchange  St.,  while  19  is  the  number  of  col- 
umn proper  as  specified  by  the  original  loca- 
tion plan. 

Form  details  were  designed  complete  for 
two  stories  and  to  each  form  detail  was  given 
a  symbol  to  be  stenciled  on  this  form  when 
made  up,  together  with  the  number  or  quan- 
tity required  in  the  first  two  stories  of  the 
structure.  On  this  same  form  detail  the 
width  of  the  form  was  divided  into  an  exact 
number  of  boards  which  were  to  make  up  this 
total  width  of  the  dimensions  written  on  the 
drawing.  Therefore,  having  given  the  exact 
length  of  form  and  the  width  of  the  different 
boards  going  to  make  up  this  form  and  the 
total  number  of  forms  required  for  the  job, 
it  is  quite  readily  seen  how  the  sum  total  of 
boards  with  the  exact  dimension  was  easily 
summed   up. 

Aside  from  these  form  details,  it  was,  of 
course,  necessary  to  draw  plans  showing  as- 
sembling of  forms,  the  chief  object  of  this 
being  to  specify  the  spacing  of  posts  and 
jacks,  amount  of  bracing,  and  location.  From 
this    assembly    plan,    together    with    a    lavout 


plan  of  the  building,  the  exact  number  of 
pieces  and  size  of  lumber  constituting  the 
centering' could  be  scheduled.  On  this  com- 
pleted schedule  bids  were  obtained  from  the 
various  lumber  dealers  before  ordering  the 
material    for    the    job. 

It  was  very  vital  that  a  systematic  plan  of 
oiling  and  laying  out  the  lumber  should  be 
adopted  inasmuch  as  1,000,000  ft.  B.,M.  were 
used.  Particular  attention  was  given  the 
dressed  stock  going  to  make  up  the  forms 
proper,  since  this  was  taken  to  and  from  the 
mill  to  the  benches.  The  lumber  was  so  piled 
that  when  the  laborer  wanted  a  certain  num- 
ber of  boards  of  a  particular  size  he  could 
find  them  quickly,  for  a  plan  was  drawn 
showing  the  lumber  layout  and  the  relative 
location  of  different  piles  of  lumber  accord- 
ing to  widths  and  lengths.  Signs  were  placed 
in  front  of  each  individual  pile,  stating  the 
dimensions. 

On  the  Larkin  job  the  contractors  found 
it  best  to  build  two  distinct  saw  mills  since 
90  per  cent  of  the  dressed  stock  had  to  be 
cut  to  exact  length.  Both  mills  had  practi- 
cally identical  equipment  but  were  laid  out 
slightly  different.  The  most  used  piece  of 
machinery  in  these  mills  was  a  cut-off  saw 
on  cither  side  of  which  was  table  where  the 
stock  was  placed  before  being  cut.  The 
other  equipment  consisted  of  a  rip-saw,  bor- 
ing machine,   planer,   and   emery   wheel. 

To  illustrate  the  methods  employed  in  mak- 
ing up  a  complete  form  from  the  blueprint 
as  received  from  the  contractor's  Boston 
office,  it  may  be  desirable  to  follow  in  detail 
a  single  operation. 

The  form  details,  as  previously  mentioned, 
stated  exactly  the  boards  which  would  con- 
stitute a  particular  form  and  the  number  of 
forms  required.  Cards  were  made  out  at  the 
route  clerk's  office  stating  for  the  labor  fore- 
man the  number  of  pieces  of  stock  and  sizes 
to  be  taken  to  one  of  the  mills.  The  mill 
men  in  return  received  orders  from  the  route 
clerk  stating  the  length  to  cut  off  the  stock 
and  if  ripping  was  required,  to  what  width  to 
rip.  It  was  the  duty  of  the  labor  foreman 
to  tag  this  stock  according  to  the  number 
indicated  on  his  order  card.  When  all  the 
stock  required  for  a  certain  form  had  been 
cut  and  delivered  to  the  proper  bench,  orders 
were  issued  by  the  route  clerk  to  the  two 
carpenters,  who  worked  at  the  same  bench,  to 
make  the  number  of  forms  required  as  indi- 
cated on  the  blueprint. 

In  order  that  the  forms  were  made  up  in 
time  to  erect  as  planned  by  the  office,  eight 
benches  were  used  with  two  carpenters  at 
each  bench.  The  carpenter  having  been 
given  his  orders  by  the  route  clerk  telling 
him  what  lumber  would  be  tagged  to  make 
up  a  certain  specific  form,  and  having  been 
given  blueprint  of  the  same  form,  he  merely 
laid  his  stock  on  the  bench  and  nailed  it  to- 
gether. When  the  forms  were  completed  a 
laborer  oiled  the  same  and  stenciled  them  ac- 
cording to  the  symbols  printed  on  the  forms 
bv  the  carpenters.  If  not  required  for  imme- 
diate use  the  forms  were  piled  systematically 
back  of  the  bench  at  which  they  were  made. 
When  needed,  teams  carried  the  forms  to  that 
part  of  the  building  for  which  they  were 
designed.  Since  it  was  previously  deter- 
mined at  which  point  of  the  building  the 
erection  was  to  be  started,  a  clerk  was  given 
the  duty  of  listing  forms  as  required  for 
erection,  and  seeing  that  labor  foreman  re- 
ceived orders  to  have  these  forms  delivered 
to  the  exact  part  of  the  building  where  and 
when   needed. 


A  new  record  for  a  day's  work  of  a  70-ton 
steamshovel  was  made  at  Panama  on  Sept. 
20,  when  Steamshovel  No.  134  excavated  3,910 
cu.  yds.  of  red  clay  in  8  hrs.  This  shovel 
was  working  in  a  borrow  pit  for  the  Gatun 
Dam.  A  total  of  230  large  Oliver  dump  cars 
were  loaded.  The  previous  record  was  held 
bv  Steamshovel  No.  120  which  loaded  214  of 
these  cars  in  8  hrs.  The  operators  of  the 
shovel  No.  1.34  were  H.  F.  Huth,  Engineer, 
and  Michael  J.  Carroll,  Craneman. 
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Railroad    construction 
The   Doings    Pi"ospects  have  picked  up  a 
r  tit     the     past      few     days. 

°  Quite  a  lot  of  new  work  is 

the  Week.  now  in  sight,  and  bids  are 
already  in  on  a  number  of 
other  good  sized  contracts. 
A  considerable  part  of  the  new  work  is  in 
Colorado,  and  includes  contracts  by  the  Den- 
■ner  &  Rio  Grande  and  the  Denver,  North- 
western &  Pacific  Ry.  The  latter  road  is  re- 
ported to  have  taken  bids  on  about  $3,000,000 
worth  of  work  on  the  extension  of  its  line 
from  Steamboat  Springs.  The  Denver  &  Rio 
Grande  is  understood  to  be  planning  to  let 
contracts  this  month  for.  its  double  track  de- 
tour line  around  Soldiers'  Summit  (a  $3,000,- 
000  job)  and  for  standard  gaging  its  Marshall 
Pass  line  and  reducing  the  grades.  A  num- 
ber of  smaller  roads,  among  them  the  Louisi- 
ana &  Arkansas  Ry.  and  the  Orange  &  North- 
eastern Ry.  are  reported  to  be  about  to  award 
contracts  for  a  considerable  amount  of  con- 
struction work.  About  the  largest  railroad 
construction  contract  of  the  past  week  appears 
to  be  the  one  awarded  to  the  Bates  &  Rogers 
Construction  Co.,  Chicago,  111.  This  contract 
calls  for  about  25,000  cu.  yds.  of  concrete  work 
at  Memphis,  Tenn.,  in  connection  with  the 
track  elevation  work  of  the  Illinois  Central 
Ry.  in  that  city. 

No  particular  large  highway  construction 
contracts  appear  to  have  been  advertised  since 
our  last  issue.  A  number  of  good  sized  con- 
tracts in  this  line,  however,  have  been  let  in 
the  past  few  days.  Among  these  are  the  fol- 
lowing :  W.  E.  Watson,  at  about  $100,000,  for 
constructing  a  section  of  Ocean  boulevard  for 
the  County  Commissioners  at  West  Palm 
Beach,  Fla. ;  F.  G.  May,  Palisades  Park,  N.  J., 
at  $62,162,  for  improvement  of  three  miles  of 
road  in  Bergen  County,  N.  J. ;  Gibbs  &  Co., 
Clementon,  N.  J.,  have  been  awarded  three 
contracts,  aggregating  $152,000,  by  Camden 
County  (N.  J.)  free  holders.  A  number  of 
good  sized  contracts  in  the  way  of  municipal 
paving  work  have  been  awarded  recently. 
Moscow,  Idaho,  awarded  the  contract  for 
work  including  70,000  sq.  yds.  of  Dolarway  to 
Bird  &  Mendenhall  Construction  Co.,  Salt 
Lake  City,  Utah,  at  $121,390;  Borough  of 
Queens,  New  York  City,  awarded  a  $178,944 
contract  to  the  Eon  Engineering  &  Contracting 
Co. 

In  the  way  of  drainage  and  levee  construc- 
tion about  the  largest  job  coming  up  for  let- 
ting since  our  last  issue  appears  to  be  the 
■work  for  the  Clear  Creek  Drainage  &  Levee 
District  of  L^nion  and  Alexander  Counties, 
111.  This  work  calls  for  about  900,000  cu.  yds. 
of  levee,  and  218,000  cu.  yds  of  ditch  excava- 
tion. Of  the  contracts  let  in  the  past  few 
days  those  secured  by  the  Southern  Drainage 
Co.,  Paragoiild,  Ark.,  and  the  Lake  Arthur 
Dredging  Co.  are  among  the  largest.  The  last 
mentioned  contract  amounts  to  about  $83,500, 
and  calls  for  the  construction  of  a  drainage 
system  for  Jefferson  County  (Tex.)  Drainage 
District  No.  3.  The  Southern  Drainage  Co. 
was  awarded  the  contract  for  a  system  from 
Moorhead  Drainage  District,  by  Moorhead, 
Miss. 

Two  good  sized  irrigation  contracts  in  the 
state  of   Washington  will  come  up  for  letting 


shortly.  One  of  these  calls  for  the  construc- 
tion of  57  miles  of  canal  for  the  Brewster 
Irrigation  District  of  Brewster,  Wash.;  the 
other  calls  for  two  canals  each,  about  35 
miles  long,  for  the  Okanogan  Valley  Irrigation 
District. 

The  Passaic  Valley  Sewerage  Commission, 
Newark,  N.  J.,  opened  bids  on  Nov.  12  on 
three  good  sized  contracts  in  connection  with 
the  construction  of  the  Passaic  Valley  sewer 
system.  The  Healy  Contracting  Co..  New 
York  City,  at  $157,300,  was  low  bidder  on  a 
part  (tunnel  section)  of  Sec.  8  of  the  main 
intercepting  sewer;  Bruno  &  Petitti,  Boston, 
Mass.,  at  $354,075,  was  low  bidder  on  Sec.  10 
of  the  main  intercepting  sewer;  E.  E.  Smith 
Contracting  Co..  New  York  City,  at  $292,819, 
was  low  bidder  in  the  open  trench  portion  of 
Sec.  8  of  the  main  intercepting  sewer. 

Bids  on  one  of  the  largest  government 
dredging  contracts  of  the  j-ear  were  opened 
Nov.  8  at  Philadelphia,  Pa.  The  work  called 
for  dredging  in  the  Delaware  River  below 
Philadelphia,  and  involved  about  6,264,000  cu. 
yds.  of  material.  The  bids  received  were  as 
follows:  (1)  being  bid  per  cu.  yd.  on  1,294,000 
cu.  yds.  of  dredging  at  West  Horseshoe  Range, 
(2)  on  1,.530,000  cu.  yds.  at  Mifflin  Range,  (3) 
1,340,000  cu.  yds.  at  Mifflin,  Connecting 
and  Tinicum  Ranges,  (4)  on  2,100,000  cu.  yds. 
at  Bellevue  Range;  American  Dredging  Co., 
Philadelphia,  Pa.,  (1)  13  6/10  cts.,  (3)  14  7/10 
cts.,  (4)  114/10  cts.;  P.  Sanford  Ross,  Jersey 
City,  N.  J.,  (3)  16  94/100  cts.,  (4)  15  94/100 
cts. ;  Sanford  &  Brooks  Co.,  Baltimore,  Md., 
(4)  119/10  cts.;  the  Maryland  Dredging  & 
Contracting  Co.,  Baltimore,  Md.,  (2)  17%  cts.; 
Geo.  H.  Breymann  &  Bros.,  Boston,  Mass., 
(1)  20  cts.,  (2)  20  cts.;  Atlantic  Dredging  Co., 
Philadelphia,  Pa.,  (3)  12  99/100  cts.:  Coast- 
wise Dredging  Co.,  Norfolk,  Va.,  (4)  14  7/10 
cts. 


Three 

of  a 

Kind. 


It  is.  at  least,  a  coinci- 
dence that  three  successive 
presidents  of  what  is  gen- 
erally considered  as  the 
most  efficient  railroad  sys- 
tem in  this  country — the 
Pennsylvania  R.  R. — have 
been  men  of  engineering  training.  .-Vndrew 
J.  Cassatt  was  the  first,  his  successor,  James 
McCrea,  was  the  second,  and  the  appointment 
last  week  of  Samuel  Rea  to  succeed  Mr.  Mc- 
Crea, makes  the  third  chief  executive  of  this 
road,  to  be  selected  from  men  whose  railroad 
career  began  in  the  engineering  department. 
Both  McCrea  and  Rea  began  their  rail- 
road service  as  rodmen,  the  former  in 
1865  when  17  years  old,  the  latter  in 
1871  when  16  years  of  age.  From  1871 
to  1874  Mr.  Rea  was  engaged  in  engineering 
work  on  the  Morrison's  Cove,  Williamsburg 
and  Bloomtiekl  branches  of  the  Pennsylvania 
R.  R.  From  1874  to  1875  he  held  a  clerical 
position  witli  an  iron  and  nail  company ;  in 
the  latter  year  he  re-entered  the  service  of 
the  Pennsylvania  and  was  for  two  years  as- 
sistant engineer  in  charge  of  the  construction 
of  the  chain  suspension  bridge  over  the  Mo- 
nongahela  River  at  Pittsburg.  From  187'r  to 
1879  he  was  assistant  engineer  of  the  Pitts- 
burg &  Lake  Erie  R.  R.,  and  from  1879  to 
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1880  assistant  engineer  in  charge  of  the  ex- 
tension of  the  Pittsburg,  Virginia  &  Charles- 
ton Ry.  From  1880  to  1883  he  was  engineer 
in  charge  of  surveys  in  Westmoreland  County, 
and  the  revision  and  rebuilding  of  the  Western 
Pennsylvania  R.  R.  From  1883  to  1888  he  was 
principal  assistant  engineer  of  the  Pennsyl- 
vania R.  R.,  assistant  to  the  second  vice-presi- 
dent of  the  same  road  from  1888  to  1889,  and 
from  1889  to  April,  1891,  vice-president  of  the 
Marvland  Central  Rv.,  and  chief  engineer  of 
the  Baltimore  Belt  R.  R.  From  .\pril.  1891, 
to  May,  1892,  he  was  out  of  service  on  ac- 
count of  ill  health,  but  on  July  1,  1892,  he 
became  assistant  to  the  president  of  the  Penn- 
sylvania R.  R.,  remaining  in  that  capacity  un- 
til Feb.  10,  1897,  when  he  was  promoted  to  be 
first  assistant  to  the  president.  On  June  14 
of  this  year  he  was  made  fourth  vice-presi- 
dent of  the'Pennsylvania  system  east  of  Pitts- 
burg, and  continued  in  that  position  until  Oct. 
10,  1905,  when  he  became  third  vice-president 
of  the  system,  which  position  he  held  until  his 
election  as  president. 


in    New 
England. 


The     Grand    Trunk    Ry. 

The    Situation  ''=''  -P^'t''  ^^^  '«=•  ,',"  ?.°^- 
ton    Harbor   and     all     New 

England  is  in  an  uproar. 
For  a  week  there  has  been 
a  light  in  the  tower  of  the 
old  North  Church  and  the 
Paul  Reveres  have  been  scurrying  over  the 
country.  The  minute  men  have  been  filling 
their  powder  horns,  and  blowing  down  the 
barrels  of  their  flint  locks ;  the  -Ancient  and 
Honorables  are  tilling  their  3-gal.  canteens 
with  Medford  rum,  and  on  every  highway  and 
byway  is  heard  the  tramp  of  horses  and  men. 
And  all  this  because  the  Grand  Trunk  has  dis- 
continued construction  work  on  its  projected 
line  from  Palmer,  Mass.,  to  Providence,  R.  I. 
To  be  sure  the  railroad  has  announced  that 
the  suspension  is  only  temporary,  but  almost 
everybody  in  the  New-  England  states  believes 
that  it  means  the  end  of  their  hopes  for  secur- 
ing a  competing  railroad.  The  Grand  Trunk 
proposed  to  build  a  line  from  \\'hite  River 
Junction  to  Boston,  and  a  line  from  Boston 
to  Providence,  paralleling  the  tracks  controlled 
by  the  New  York,  New  Haven  &  Hartford  R. 
R.  The  stoppage  of  work  is  taken  to  mean 
that  the  two  railroads  have  reached  a  traffic 
agreement  and  that  these  two  lines  will  not 
now  be  built.  It  is  probable,  however,  that 
the  line  from  Palmer  to  Providence  will  be 
completed.  Construction  work  on  this  was 
started  in  the  spring  and  something  like  $2,- 
000,000  already  has  been  expended.  The  traf- 
fic agreement  would  put  a  quietus  to  the  ex- 
tensive construction  program  of  the  Grand 
Trunk,  but  on  the  otlier  hand  it  would  make 
necessarv  much  betterment  work  bv  the  New 
York,  New  Haven  &  Hartford  R.  R.  For  ex- 
ample the  latter  road  would  probably  double- 
track  from  Greenfield.  Mass.,  north  some  60 
or  70  miles,  and  would  also  double-track  from 
White  River  Junction,  Vt.,  to  Concord,  N.  H. 
Contractors  will  get  some  small  consolation 
from  the  jobs  to  be  handed  out  by  the  New 
York,  New  Haven  &  Hartford:  hut  the  people 
of  New  England  can  only  console  themselves 
with   dreams  of  what  might  have  been. 
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Mr.  A.  R.  Ziegweid  has  been  appointed 
division  engineer  of  the  Pere  Marcpiette  R. 
R.,  with  office  at  Saginaw,  Mich. 

Mr.  W.  B.  Gaynor  has  been  appointed 
superintendent  of  the  water  works  at  Mar- 
tnis  Ferry,  Va.,  succeeding  Mr.  Moore,  who 
recently  resigned. 

Mr.  H.  A.  Stevens  has  resigned  as  city 
engineer  of  Joliet,  111.,  after  14  years'  serv- 
ice, to  accept  an  appointment  as  city  engi- 
neer for  Corpus  Christi,  Tex. 

Mr.  E.  D.  Woodruff,  civil  engineer  with 
the  Sacramento  Valley  Irrigation  Co.,  at 
Willows,  Cal.,  lias  resigned,  to  take  a  sim- 
ilar position  at   Marysville,  Cal. 

Mr.  D.  J.  Rainville  has  resigned  as  resi- 
dent engineer  for  the  Hudson  Valley  Rail- 
way Co.,  at  Glens  Falls,  N.  Y.,  to  enter  the 
employ  of  the  Flood  &  Van  Wert  Construc- 
tion Co.,  of  Hudson  Falls,  N.  Y. 

Mr.  R.  W.  Sharp,  formerly  construction 
superintendent  of  the  Pittsburgh  Filter 
.Manufacturing  Co.,  has  succeeded  Lewis  I. 
Hirdsall  as  superintendent  of  the  water 
works  department  at  Rock  Island,  111. 

Colonel  William  C.  Gorgas,  head  of  the 
medical  department  of  the  Isthmian  Canal 
Commission,  has  been  awarded  the  Buchan- 
an medal  by  the  Royal  Society  of  England 
for  his  sanitary  work  on  the  canal  zone. 

Mr.  Joseph  W.  F'oote  has  been  appointed 
division  engineer  of  the  Allegheny  &  Brad- 
ford division  of  the  Erie  R.  R.,  s'ucceeding  Mr. 
Harold  Knight,  transferred  as  division  en- 
gineer of  the  New  York.  Greenwood  Lake, 
Xorthern  R.  R.  of  New  Jersey.     Mr.  Arthur 

B.  Caldwell  will  succeed  Mr.  Foote  as  divi- 
sion engineer  of  the  New  York,  Susquehan- 
na &  Western  R.  R. 

Mr.  H.  W.  Dietz,  who  for  the  past  four 
years  has  been  connected  with  the  Fort 
llall,  Idaho,  irrigation  project  of  the  Unit- 
ed States  Indian  Service,  and  has  been  in 
charge  of  the  work  for  two  years,  has  been 
appointed  superintendent  of  irrigation  and 
special  disbursing  agent,  and  will  l)e  in 
char.ge  of  the  irrigation  work  of  the  Indian 
Service  in  Utah,  Idaho  and  Nevada. 

The  Secretary  of  the  Interior  announces 
the  appointment  of  Mr.  David  White  as 
chief  Geologist  of  the  United  States  Geo- 
logical Survey  to  succeed  Mr.  Waldemar 
Lindgren,  who  leaves  Washington  to  be- 
come Rogers'  Professor  of  Geology  and 
head  of  the  Geological  Department  of  the 
Massachusetts  Institute  of  Technology.  Dr. 
F.  L.  Rap  some  succeeds  Mr.  Lindgren  as  chief 
of  the  section  of  economic  geology  of  metallif- 
erous deposits. 

Prof.  Arthur  H.  Blanchard  of  Columbia 
University  announces  the  appointments  of 
the  following  non-residents  lecturers  on 
highway  engineering  for  the  college  season 
of  1912-13;  John  .\.  Bensel.  New  York  State 
Engineer;  William  H.  Connell,  Chief  Bu- 
reau of  Higliways  and  Street  Cleaning, 
I'hiladelphia;  Morris  L.  Cooke,  Director, 
Department  of  Public  Works,  Philadelphia; 

C.  A.  Crane,  Secretary,  The  General  Con- 
tractors' .\ssociation;  W.  W.  Crosby,  Chief 
]-:ngineer  to  the  Maryland  Geological  Sur- 
vey and  Consulting  Engine;er,  Baltimore; 
Charles  Henry  Davis,  President.  National 
Highways  Association;  .\.  W.  Dow,  Chem- 
ical and  Consulting  Paving  Engineer,  New 
^'ork  city:  Walter  H.  Fulweiler,  Engineer, 
Research  Department.  LTnited  Gas  Improve- 
ment Co.;  John  M.  Goodell,  Editor-in-Chief, 
"lingineering  Record";  D.  L.  Hough,  Pres- 
ident, The  United  Engineering  and  Con- 
tracting Co.;  Arthur  N.  Johnson.  State 
llighwav  Engineer  of  Illinois;  Nelson  P. 
Lewis,  Chief  Engineer,  Board  of  Estimate 
and  .■\pportionment.  New  York  city;  J.  C. 
Nagle,  Professor  of  Civil  Engineering  and 
Dean  of  the  School  of  Engineering.  Agri- 
cultural and  Mechanical  College  of  Texas; 
Harold  Parker,  First  Vice  President,  Has- 
sam    Paving    Co.;    H.    B.    PuUar,    .\ssistant 


Manager  and  Chief  Chemist,  American  As- 
phaltum  &  Rubber  Co.:  J.  M.  F.  de  Pul- 
ligny,  Ingenieur  en  Chef  des  Fonts  et 
Chaussees,  et  Directeur,  Mission  Francaise 
d'  Ingenieurs  aux  Etats-Unis:  John  R  Rab- 
lin.  Chief  Engineer,  Massachusetts  ^letI■o- 
politan  Park  Commission;  Chflford  Richard- 
son, Consulting  Engineer,  New  York  city; 
Philip  P.  Sharpies,  Chief  Chemist,  Barrett 
Manufacturing  Co.;  Francis  P.  Smith. 
Chemical  and  Consulting  Paving  Engineer, 
New  York  city:  .Albert  Sommer,  Consulting 
Chemist,  Philadelphia;  George  W.  TiUson. 
Consulting  Engineer  to  the  President  ot 
the  Borough  of  Brooklyn. 

Civil  Service  Examinations. 

The  State  Civil  Service  Commission  of 
New  York  announces  examinations  as  fol- 
lows: 

.Assistant  Electrical  Engineer,  $600  to 
$900,  Dec.  7.- 

Bridge  Draftsman,  $1,200  to  $1,500,  Dec.  7. 

Electrical  Engineer,  State  Fire  Marshal, 
$2,100  to  $2,400.  Dec.  7. 

Examiner  of  Plans  and  Specifications, 
State  Fire  Marshal,  $1,800  to  $2,100,  Dec.  7. 

Advisory  Engineer,  State  Fire  Marshal, 
$1,800  to  $2,100.  Dec.  7. 

Highwav  Inspector.  Washington  County. 
New  York,  $4.50  per  day,  Dec.  7. 

The  United  States  Civil  Service  Commis- 
sion announces  examinations  as  follows: 

Laboratory  Assistant,  Lighthouse  Serv- 
ice, $900,  Dec.  4. 

Scientific  .Assistant,  Lighthouse  Service, 
$1,500,  Dec.  4. 


INDUSTRIAL 


The  Mesta  Machine  Co..  Pittsliurgh.  Pa., 
has  received  an  order  from  the  .Alpha  Port- 
land Cement  Co.,  for  its  plant  at  Cementon, 
N.  Y.  for  three  gas  engines  direct  connect- 
ed to  fiOO  K.  W.  alternating  current  genera- 
tors. These  engines  are  to  operate  on  pro- 
ducer gas  and  are  to  furnish  the  power  to  the 
new  extension  at  the  .Alpha  plant.  This  will 
practically  druble  the  capacity  of  their  pres- 
ent plant. 

The  Broderick  &  Bascom  Rope  Co.,  St. 
Louis,  Mo.,  is  receiving  many  large  orders 
from  the  Federal  Government  for  its  wire 
rope.  One  of  the  largest  government  orders 
for  wire  rope  ever  given  to  one  firm  for  ship- 
ment to  one  place  was  secured  by  Broderick  & 
Bascom  last  August.  The  order  called  for 
■_'().5,000  lbs.  of  %  in.  and  KO.OOO  lbs.  of  Vi  in. 
B.  &  B.  galvanized  strand.  The  total  cost  was 
$14,i38.  .Another  order  called  for  seven  auto 
truck  loads  of  rope  for  use  by  the  Govern- 
ment Engineers  at  Memphis. 

An  interesting  set  of  moving  pictures  of 
the  work  being  done  by  the  L'nited  States 
Government  at  the  great  Reclamation  Dam 
in  the  Rio  Grande  River  at  Elephant  Butte, 
New  Mexico,  appears  in  "Gaumont  Weekly 
No.  34"  under  title  "The  Big  Butte  Dam." 
The  films  are  now  being  exhibited  through- 
out the  country  at  various  moving  picture 
theaters.  The  pictures  show  a  bird's-eye  view 
of  the  general  construction  work  and  an  ex- 
ceptionally good  close  range  view  of  an  An- 
dresen-Evans  3  cu.  yd.  type  "B-V  Grab 
Bucket  suspended  about  200  ft.  below  a  Lidger- 
wood  cableway,  excavating  for  the  dam 
foundation.  This  cableway  has  a  span  of 
1.420  ft.,  hoisting  speed  200  ft.  per  minute, 
traveling  speed  8llO  ft.  per  minute. 
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Treating  Rail  Ties.— Paper.  6x9  ins.,  106 
pp.     W.  F.  Goltra  Tie  Co.,  Cleveland,  O. 

The  purpose  of  this  book  by  Mr.  Goltra 
is  to  furnish  information  regarding  the 
methods  employed  for  treating  railroad 
cross-ties  and  to  suggest  some  improve- 
ments in  the  methods.  The  book  covers 
the    subject   very   completely   and   contains. 


besides  the  work  of  the  author,  a  number  of 
articles  reprinted  from  the  engineering 
press  on  the  subject.  The  book  is  well  il- 
lustrated with  views,  drawings  and  inset 
sheets. 

Fire  Drills. — Paper,  31/2x51/2  ins.,  16  pp. 
National  Board  of  P'ire  Underwriters,  135 
William  St.,  New  York  City. 

This  pamphlet  gives  detailed  suggestions 
for  the  formation  and  maintenance  of  a 
large  or  small  private  fire  department. 

Hayward  Buckets. — Paper,  6x9  Ins.,  8  pp. 

The  flayward  Company,  SO  Church  St., 
New  York  City. 

Pamphlet  No.  596  illustrates  and  de- 
scribes Hayward  Orange  Peel,  Clam  Shell 
and  Drag  Line  Buckets,  and  their  work. 

Chain  Belt. — 6x9  ins.,  8  pp.  Chain  Belt 
Co.,  Milwaukee,  Wis. 

The  Thanksgiving  number  of  this  book- 
let contains  articles  regarding  the  use  of 
the  Chain  Belt  mixer  for  paving  and  on 
street  railway  w'Ork. 

Farm  Cement  News. — Paper,  6x9.  ins., 
32  pp.  Universal  Portland  Cement  Co.,  72 
W.  Adams  St.,  Chicago,  111.- 

This  Farm  Cement  News  for  October 
contains  a  number  ot  interesting  articles 
showing  the  use  of  concrete  on  the  farm, 
and  the  methods  of  constructing  various 
farm  buildings. 

Automatic  Stokers. — Paper,  6.x9  ins.,  46 
pp.  .American  l-^ngineering  Co.,  Philadel- 
phia.  Pa. 

This  catalog  contains  a  series  of  boiler 
tests  in  which  Taylor  .Automatic  Stokers 
have  figured,  and  gives  a  great  deal  of  in- 
teresting information  about  the  work  of  the 
stokers  in  various  plants  where  they  have 
been  installed. 

Metal  Lath  Silos. — Paper,  34^x6  ins.,  48 
pp.  Nortlnvestern  Expanded  Metal  Co..  37 
W.  'Van  Buren  St.,  Chicago,  111. 

This  is  an  illustrated  reprint  from  a  bulle- 
tin on  cement  silo  construction  published 
by  the  extension  department  of  the  Kansas 
State  .Agricultural  College.  The  bulletin 
gives  complete  directions  as  to  the  design 
and  methods  of  construction  for  silos. 

Rock  Crushing  Machinery. — Paper,  6x9 
ins.,  48  pp.  Kennedy  Manufacturing  &  En- 
gineering Co.,  122  Liberty  St.,  New  York 
City. 

This  catalog  contains  illustrations  and 
descriptions  of  the  Kennedy  Gyratory 
Crusher.  The  most  important  points  which 
the  manufacturers  bring  out  are  the  up-to- 
date  mechanical  features  of  the  principal 
working  parts. 

Universal  Cast  Iron  Pipe. — Paper,  3j<ix 
6'/2  ins.,  8  pp.  Central  Foundry  Co.,  90 
West  St.,  New  York  City. 

This  contains  descriptions  and  illustra- 
tions of  pipe  which  is  drawn  together  by 
bolts  and  suitable  for  all  pressures.  No  lead 
oakum  is  required. 

Another  catalog  3K'x6  ins.,  8  pp.,  relates 
to  leakage  from  gas  mains,  electrolysis,  de- 
flection through  ground  settlement,  con- 
traction, etc. 

-A  third  pamphlet  deals  particularly  with 
the  laying  of  this  pipe,  the  only  tool  for 
which  is  a  simple  ratchet   wrench. 

Suggested  Laws  and  Ordinances. — Paper, 
6x9  ins.  National  Board  of  Fire  Under- 
writers, 135  William  St.,  New  York  City. 

The  following  are  the  titles  of  suggested 
laws  and  ordinances  which  are  drafted  and 
published  in  pamphlet  form  by  the  National 
Board  of  Fire  Underwriters  and  the  Na- 
tional  Fire   Protection   Association: 

Inspection  of  Premises  by  the  Fire  De- 
partment, 4  pp.;  Regulating  the  Manufac- 
ture, Storage.  Sale  and  Distribution  of 
Matches;  Regulating  the  Manufacture, 
Keeping,  Storage.  Sale,  Use  and  Transpor- 
tation of  Explosives;  Regulating  the  Manu- 
facture, Storage,  Sale  and  Use  of  Explo- 
sives; Regulating  the  Transportation  and 
Carriage  of  Explosives. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

The  Ga<l.s(lcii.  Belleviie  &  Lookout  Mouiitaiii 
R.  R.  Co..  which  is  now  completing  an  elec- 
tric railway  from  Gadsden  to  the  top  of  Look- 
out Mountain,  is  reported  to  be  considering 
extending  the  line  for  30  miles.  Louis  Mart, 
Gadsden,  Ala.,  is  President. 

Arizona. 

The  .Arizona  Eastern  Ry.  has  applied  to  the 
.\rizona  Corporation  Commission  for  permis- 
sion to  mortgage  the  property  of  the  companv 
in  that  state  for  $(iil(i.()ii(i  to  provide  for  con- 
struction work.  Tlie  lines  to  be  constructed 
or  rect  instructed  are  to  Buckeye,  between 
Winkleman  and  Hayden  Junction,  from  Miami 
to  Liveoak,  from  Miami  to  Inspiration  and 
from  Tempe  to  Mesa.  The  new  shops  at 
Phoeni.x  and  a  new  Ijridge  over  the  Salt  river 
are  included  in  the  $li(Ml,ii(iil,  as  are  numerous 
sidings  and  spuns  and  a  gravel  pit  near  Phoe- 
nix. Charles  Hine,  Tucson,  .^riz.,  is  Vice- 
President  and  General  .Manager. 

Arkansas. 

®\ye  are  advised  that  the  construction  of 
the  first  ]■")  miles  of  tlie  projected  line  of  the 
.\rkansas  Northwestern  R.  R.  will  be  done 
under  the  supervision  of  the  Benton  County 
Construction  Co.  of  Bentonville."  .-Xrk.  C.  E. 
McClure,  Porter  BIdg.,  Bentonville,  Ark.,  is 
President  of  the  .■\rkansas  Northwestern  R.  R. 

Construction  forces  are  now  completing  the 
-\shley.  Drew  &:  .Monticcllo  R.  R.  Co.  line  into 
^IonticelIo,  and  ground  for  the  terminals  has 
been  secured.  Tlie  engineers  are  proceeding 
with  the  surveying,  and  it  is  said  the  objective 
I)oint  is  Stuttgart  by  way  of  Gillett.  It  is  also 
probable  that  a  branch  will  l)e  built  from 
Monticello  to  Rison.  R.  O.  Roy,  Monticello. 
-■\rk.,  is  President  and  General  Manager  of  the 
company. 

California. 

Contractors  are  reported  to  have  been  over 
the  survey  for  the  extension  of  the  Fernley  S: 
Larsen  R.  R.  (Southern  Pacific  line,  William 
Hood,  Chief  Engineer,  San  Francisco),  from 
Susanville  to  Klamuth  Falls,  with  a  view  to 
bidding  on  the  line  it  is  cxnected  to  put 
through   next  year. 

It  is  reported  that  the  Southern  Pacific  Rv. 
is  contemplating  abandoning  the  proposed 
route  from  Princeton  to  Hamilton,  divertin.g 
it  to  the  east  side  of  the  Sacramento  River, 
crossing  the  stream  at  Butte  City  and  connect- 
ing witli  the  main  line  at  Chico.  Cal. 

Colorado. 

The  Denver,  Northwestern  &  Pacific  R\-., 
L.  D.  Blauvelt,  Chief  Engineer,  Tramway 
Bldg.,  Denver,  Colo.,  is  reported  to  have  taken 
liids  Monday  for  the  extension  of  its  line 
from  Steamboat  Springs.  It  is  said  that  about 
$3,(100,0(11)  worth  of  work  is  to  be  given  out. 

The  Chandler  of  Commerce  of  Denver  has 
plans  underway  for  presenting  a  $4,000,o0li 
bonding  ordinance  to  the  citizens  of  Denver, 
for  the  purpose  of  crmstructin.g  a  tunnel  under 
James  P'eak,  to  be  used  by  the  Denver,  North- 
western &  Pacific  Ry.  in  the  extension  of  its 
line  to  Salt  Lake  City. 

The  Denver  &  Rio  (irande  R.  R..  J.  (■'.. 
(jwyn.  Chief  Engineer,  Denver,  Colo.,  wii! 
probably  let  contracts  this  month  for  the 
double  track  detour  line  around  Soldier  Sum- 
mit in  L'tah.  This  line  will  be  about  l-"i  miles 
long  and  will  cost  something  like  $3,(HiO,il(IO. 
In  addition  about  $-2,000,oilO  will  he  expended 
for  standard  gaging  in  Marshall  Pass  line  and 
for   reducing  its  grades. 

Florida. 

The  l-'lorida  Interurban  k:iihv.iy  \-  Tuniul 
Co.    has    m.ide    inirt    of    thi'    surveys     I'T    its 


projected  4X-inile  line  from  Jacksonville  to  .St. 
.\ugustine.  via  Pablo  Beach.  The  construc- 
tion capital  has  been  recei\ccl  in  part,  and 
contracts  will  be  let  in  about  (in  days.  E.  .M. 
Gibbon,  Jacksonville,  Fla.,  is  Chief  Engineer; 
\\.   W.   Hates.   Jacksonville.  Fla.,  is  President. 

Georgia. 

Surveys  are  now  being  made  for  the  pro- 
posed line  of  the  Carolina  &  Cieorgia  Ry., 
which  was  recently  chartered  to  build  from 
Columbia  to  North  .\ugusta.  G.  E.  Shand. 
Columbia,  S.  C,  is  Engineer,  and  James  I'. 
Jackson,  .\ugusta,  Ga.,  is  President  of  the 
company. 

Idaho. 

The  Railroad  Committee  of  the  Conmierci.al 
Club  of  Lewiston,  Idaho,  is  raising  $l.")0,Ooii 
for  the  construction  of  the  proposed  railroail 
from  tliat  city  to  Nez  Perce,  promoted  by  Z. 
.\.  Johnson. 

Illinois. 

1  he  St.  Louis,  Illinois  &  Eastern  Traction  Co., 
of  St.  Louis,  Mo.,  has  taken  out  articles  of 
incorporation  in  Illinois,  and  proposes  to  take 
over  and  consolidate  the  St.  Louis  County  Belt 
Railroad  Co.,  and  the  East  .Alton,  Wood  River 
&  Bunker  Hill  R.  R.  Co.  The  latter  company 
has  obtained  rights  of  way  from  the  2^1issis- 
sippi  River  through  Madison  county  to  Pana, 
111..  T-")  miles.  It  is  the  purpose  of  the  con- 
solidated company  to  extend  this  line  through 
.\lattoon  and  Charleston  to  Paris,  111.,  where 
it  will  connect  with  a  branch  of  the  In- 
dianapolis Interurban  system.  The  new  cor- 
poration also  plans  the  erection  of  a  steel 
truss  bridge  across  the  Mississipi  River  seven 
miles  above  Chain  of  Rocks,  for  which  the 
right-of-way  for  approaches  on  both  sides  of 
the  river  have  been  procured.  The  bridge  is 
to  cost  $1,-J00,(l00,  and  will  form  the  connect- 
ing link  between  the  St.  Louis  County  Belt 
Railroad  and  the  East  .Alton.  Wood  River  and 
Bunker  Hill  Railroad,  which  under  the  con- 
solidation becomes  the  St.  Louis  Belt,  Illinois 
and  Eastern  Traction  line.  J.  D.  Houseman. 
Roe  Bldg.,  St.  Louis,  Mo.,  is  the  promoter. 

The  Oil  Belt  R.  R.  Co.,  Geo.  P.  Murrin, 
President,  Bridgeport,  111.,  is  extending  its 
line  .'lO  miles,  and  will  let  contracts  for  pile 
and  concrete  bridges  and  grading.  The  com- 
jiany  can  use  several  small  scraper  outlits  from 
10  to  l."i  teams  each. 

Indiana. 

Business  men  of  Huntington,  Ind..  are  con- 
templating taking  steps  to  build  an  interurban 
line  from  Warsaw  to  Hartford  Cit\,  via 
Huntington. 

The  Commissioners  of  Vigo  County  have 
L;r.nited  a  franchise  to  the  Vandalia  Coal  Co 
for  the  construction  of  railway  tracks  leailing 
to  the  coal  mines  of  the  company  in  b.'iyette 
Township. 

It  is  stated  that  the  .New  York  Central  Lines 
have  completed  plans  for  the  construction  of 
large  freight  interchan.ge  yards  at  (iary,  Ind., 
extending  from  West  Gary  to  Gil)Son.  It  is 
planned  to  start  actual  construction  work  in 
the  spring.  G.  C.  Cleveland,  Cleveland,  O.,  is 
Chief  Engineer  of  the  Lake  Shore  &  Michigan 
Southern. 

Idaho. 

Three  applications  arc  before  the  City 
Council  of  I'ocatello,  Idaho,  for  a  franchise 
for  .m  electric  street  car  system.  These  aiipli- 
citions  have  been  made  by  Lyman  R.  Marti- 
neau.  Salt  Lake  Citv,  I'tali ;  l.vman  h'argo,  and 
ICarl  C.  White. 

Kansas. 

Representatives  of  the  Kansas  City  Ter- 
minal Ry.  Co.  and  the  Kansas  City  Southern 
K.   R.    Co.   recently   appeared   before  the   City 


Commission  of  Kansas  City.  Kan.,  to  ask  that 
grades  be  altered  on  streets  near  the  bridges 
of  the  respective  companies  that  they  might 
make  the  changes  of  grade  necessitated  by 
raising  the  bridges  to  comply  with  the  require- 
ments cjf  the  War  Department.  The  Terminal 
Co.'s  bridge  is  not  far  from  the  foot  of 
Osage  .Xve..  near  Sulzberger  &  Sons'  packing 
plant,  while  the  Southern  liri<lge  is  at  the  foot 
of  (Miio  .-\ve.  Changing  the  level  of  the  rail- 
roads necessitates  a  change  in  the  grades  of 
each  intersecting  street,  causing  complications 
In  drainage  and  crossings.  The  railroad  com- 
panies claim  that  the  Kaw  X'allcy  Drainage 
Beard,  as  a  benefited  party,  should  bear  a  part 
of  the  damages.  The  change  of  grade  at  the 
Strait  manufacturing  plant  will  be  about  X  ft. 
President  H.  H.  .\dams  and  Chief  Engineer 
John  V.  Ilaniia  represented  the  Terminal  Co., 
while  Samuel  Moore,  counsel,  represented  the 
Kansas  City  Southern. 

The  Commercial  Club  of  Newton,  Kas..  has 
decided  to  support  the  newly  organized  New- 
ton, Kansas  &  Nebraska  R.  R.,  which  plans 
the  construction  of  a  line  from  Newton  north 
via  (ioessel.  Canton,  Roxbury  to  .•\bilene  or 
Salina.  and  eventually  to  Fairbnry.  Neb.  Sur- 
veys for  a  portion  of  the  road  have  already 
been  completed.  T.  H.  McManus,  Newlcm, 
Kan.,  is  President  of  the  railroad  company. 

Kentucky. 

Will.  McCarty,  Hickman.  Ky..  will  finish 
his  levee  contract  at  Hickman  about  Dec.  I. 
and  will  then  be  in  the  market  with  a  40-team 
outfit  for  either  levee  or  railroad  work. 

Louisiana. 

Plans  for  the  improvement  of  the  tract 
bounded  by  Thalia,  Race  and  Annunciation 
Sts..  and  the  Mississippi  River  at  New  Or- 
leans by  the  Trans-Mississippi  Terminal  Co. 
are  well  along.  This  work  is  to  be  done  for 
the  (jould  lines  and  will  provide  freight  and 
passenger  terminal  facilities,  including  ware-  , 
houses.  .\.  F.  Barclay,  New  Orleans,  La.,  is 
resident   engineer. 

Maryland. 

Ihc  Western  .Maryland  Ry..  11.  R.  Pratt. 
Chief  Engineer,  Baltimore,  Md.,  is  understood 
to  be  planning  to  have  construction  work 
started  in  the  spriii,g  on  its  proposed  low  grade 
line  from  W  illiamsport  to  a  point  near  West- 
minster. It  is  also  likely  that  the  company 
will  take  up  soon  the  double  tracking  of  its 
line  between  A\'illi.misiiori  and  Hancock. 

Massachusetts. 

We  are  advised  that  the  Maiden  extension 
of  the  Boston  Elevated  R.  R.  between  Sulli- 
van Sq.,  Cliarlestown.  and  Maiden  Sq..  .Mai- 
den is  about'  three  miles  in  length.  It  will 
consist  of  an  elevated  structure,  a  part  of 
which  will  cross  the  Mystic  River.  That  por- 
tion on  the  Charlestown  side  of  the  river  t>i- 
.getlier  with  the  bridge  has  been  let :  the  re- 
mainder will  probably  he  put  into  the  mar- 
ket for  bids  within  a  few  months.  Nearly 
J^.ooo  tons  of  steel  will  be  required.  Stations 
will  be  constructed  at  Maiden  and  Everett. 
Geor,ge  .\.  Kimball,  lol  .Milk  St.,  Boston. 
-Mass.,  is  Chief   Engineer. 

Michigan. 

The  Detroit,  Hay  City  S:  Western  R.  R.  (.  > . 
to  secure  an  authorized  issue  of  bonds  to  the 
amount  of  $l,'Jo0,000,  has  filed  a  mortgage  at 
the  office  of  the  Register  of  Deeds.  Under  the 
terms  of  the  mort.ga.ge,  bonds  to  the  amount 
of  $.'!0(>,000  are  issued  at  once,  and  it  is  pro- 
vided that  bonds  to  the  extent  of  $."it>,0(Hi  may 
hereafter  be  issued  for  the  construction  or  im- 
provement of  terminal  facilities  of  the  road  to 
Bay  City,  and  the  total  amount  issued  shall  not 
exceed   75   per  cent   of   ihc   cost  of  such    ini- 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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provements.  The  remaining  $900,000  is  to  be 
issued  only  as  the  company  extends  its  line 
and  to  an  amount  not  exceeding  $8,000  per 
mile.  Thomas  L.  Handy,  Bay  City,  Mich.,  is 
President  and  General  Manager  of  the  rail- 
road. 

Duluth   and  the   Iron   Country. 

BY    PETER  E.    ME.\GHER. 

H.  C.  Hanson  and  Fred  Holliday,  members 
of  the  firm  of  Winston-Dear  Co.,  Hibbing, 
Minn.,  were  callers  a  few  days  ago.  They  are 
very  busy  on  their  stripping  contracts  on  the 
Iron  Range,  and  at  the  present  time  are  work- 
ing nine  steam  shovels  double  shift,  and  ex- 
pect to  work  all  winter.  At  the  present  time 
they  have  contracts  amounting  to  about  8.000,- 
000  cu.  yds.  These  contracts  are  for  stripping 
iron  mines.  They  use  standard  gage  plant 
altogether  on  these  contracts,  Marion  steam 
shovels,  Western  dump  cars  and  Baldwin  loco- 
motives. 

C.  J.  A.  Morris,  of  the  firm  of  Morris, 
Shepard  Dougherty,  railroad  contractors,  St. 
Paul,  was  a  caller  a  few  days  ago.  Their 
work  is  in  nice  shape  at  the  present  time,  and 
they  expect  to  push  the  same  all  winter.  They 
did  about  4,000,000  yards  of  work  the  past 
season. 

Foley  Brothers,  the  railroad  contractors, 
who  have  been  maintaining  an  office  in  Duluth 
for  the  past  two  years,  have  closed  the  same, 
and  moved  their  force  to  St.  Paul,  to  the  gen- 
eral office.  The  reason  for  closing  the  Duluth 
headquarters  was  on.  account  of  all  of  their 
work  in  this  immediate  vicinity  being  cleaned 
up. 

C.  S.  Rogers,  the  concrete  contractor,  who 
is  engaged  in  doing  some  work  on  the  Duluth, 
South  Shore  &  .^tlantic  Ry.  in  Michigan,  was 
a  caller.  He  stated  their  work  was  progress- 
ing nicely. 

Greer  Thompson,  general  superintendent  for 
the  Drake  &  Stratton  Co.,  general  contractors, 
was  a  caller  at  this  office  recently.  They  are 
not  doing  anything  at  the  present  time,  and 
judging  from  his  conversation,  it  would  seem 
that  they  were  not  likely  to  engage  in  any 
work  this  season. 

A.  J.  Perrin,  of  the  railway  contracting  firm 
of  Carl  Hall  &  Co.,  was  a  caller,  and  stated 
that  the  work  they  were  awarded  on  the  Great 
Northern  R.  R.  was  not  ver\'  heavy,  and  they 
had  practically  sublet  all  of  it  to.  station  men. 
The  Butler-Coons  Contracting  Co.,  who  have 
been  engaged  on  a  contract  amounting  to 
about  $120,000  for  street  paving  in  the  city  of 
Hibbing,  Minn.,  have  completed  the  same. 
This  was  their  first  paving  contract,  and 
judging  from  the  looks  of  their  job,  it  was 
completed  to  the  satisfaction  of  the  city 
officials. 

H.  C.  Stansill,  representing  Kilbourne  & 
Jacobs,  was  a  caller.  He  was  up  here  to  make 
a  trip  over  the  Iron  Range. 

J.  B.  Rhodes,  representing  the  Western 
Wheeled  Scraper  Company,  was  here  with 
us  recently. 

C.  E.  Thomas,  chief  engineer,  engaged  in 
constructing  the  electric  railway  on  the  Iron 
Range,  was  a  caller  recently,  and  stated  that 
their  road  was  all  graded,  and  about  40  miles 
of  steel  laid,  and  at  the  present  time  they  were 
very  busily  engaged  in  ballasting  the  same. 

There  are  rumors  in  Duluth  at  the  present 
time  that  there  are  several  large  contracts,  ag- 
gregating 4,000,000  or  .5,000,000  yards  of  work, 
expected  to  be  let  in  the  near  future.  Cannot 
give  any  details  of  this  work  at  the  present 
time. 

C.  H.  Rossitor,  representing  the  Marion 
Steam  Shovel  Co.,  was  a  caller.  He  states 
that  their  business  is  the  best  that  they  have 
had  in  a  number  of  years,  and  that  the  steam 
shovel  business  in  general  through  tlie  country 
is  booming. 

The  labor  situation  in  Duluth  and  the  im- 
mediate vicinity  has  not  improved  any  as  yet. 
The  demand  for  men  is  just  as  strong,  if  not 


stronger,  than  it  was  30  days  ago,  and  the 
men  are  not  any  more  plentiful.  The  weather 
here  has  been  ideal,  and  at  the  present  writing 
it  seems  almost  like  summer.  Every  one  en- 
gaged in  work  are  rushing  their  various  jobs 
as  fast  as  they  possibly  can,  common  laborers 
being  paid  $2..50  per  day  and  up,  and_  jobs 
vacant  for  hundreds  of  men.  In  our  opinion, 
the  coming  winter  season  will  be  one  of  the 
busiest  we  have  had  in  this  vicinitv  for  years, 
wages  will  be  good,  and  there  will  be  work 
for  thousands  of  men. 

Mississippi. 

The  Edward  Hines  Lumber  Co.,  24-31 
S.  Lincoln  St.,  Chicago,  111.,  has  surveys  un- 
derway in  the  vicinity  of  Picayune,  Miss.,  for 
a  right  of  way  for  a  tramroad  which  the  com- 
.  panv  proposes  building  from  a  point  on  the 
New  Orleans  &  Northeastern  Railroad  to  a 
large  body  of  timber  some  1.5  miles  east  of 
Picayune. 

Nebraska. 

®Robert  Malone,  Lincoln,  Neb.,  has  been 
awarded  a  contract  by  the  Chicago,  Burlington 
&  Quincy  Ry.  for  building  a  new  grade  be- 
tween Peru  and  Barney,  4%  miles. 

New  Jersey. 

Surveys  are  to  be  made  for  a  new  line  ex- 
tending from  the  terminus  of  the  Morristown 
&  Erie  R.  R.  in  Morristown  to  the  Delaware 
River.  The  route  probably  will  be  through 
Mendham  and  Ralston,  thence  to  Pottersville, 
and  crossing  the  Central  Railroad  of  New 
Jersey  in  the  neighborhood  of  Whitehouse. 
R.  W.  McEwan,  Morristown,  is  President  of 
the  Morristown  &  Erie  R.  R. 

The  Public  Service  Ry.  Co.,  Broad  and  Bank 
Sts.,  Newark,  N.  J.,  has  preliminary  work 
underway  looking  to  the  extending  of  the 
Trenton  Short  Line  into  Elizabeth. 

The  Pennsylvania  R.  R.  is  reported  to  have 
negotiations  underway  for  the  purchase  of 
several  farms  at  Carpenterville  near  Phillips- 
bur.g,  with  a  view  to  establishing  a  large  rail- 
road yard  there.  It  is  possible  that  the  plan 
has  something  to  do  with  the  projected  line 
which  is  to  connect  the  Quakerstown  &  East- 
ern R.  R.  with  the  Delaware,  Lackawanna  & 
Western  near  Washington,  as  the  proposed 
line  crosses  the  Delaware  where  these  farms 
are  located.  The  Quakertown  &  Eastern  will 
form  a  connecting  link  with  a  line  now  build- 
ing through  Northampton,  Bucks,  Montgom- 
ery, Lancaster  and  other  counties  in  Pennsyl- 
vania, with  Washington  as  the  objective  point. 

New  York. 

The  Oneonta,  Charlotte  Valley  Cobleshill 
Ry.  Co.  is  projecting  a  40-mile  line  from  On- 
eonta, Cobleshill  through  Charlotte  Valley. 
Surveys  have  not  been  made  as  yet.  C.  G. 
Payne,  Charlotteville,  N.  Y.,  is  President. 

It  has  been  announced  that  the  New  York, 
Westchester  &  Boston  R.  R.  Co.,  a  New  York. 
New  Haven  &  Hartford  subsidiary,  has  sold 
an  additional  $2,000,000  bond  issue  to  provide 
funds  for  the  construction  of  the  Westchester 
&  Northern  R.  R.  This  new  road  will  extend 
from  the  White  Plains  terminal  of  the  West- 
chester road  northward  through  Westchester 
County  to  Danbury,  Conn.  L.  S.  Miller,  New 
York  City,  is  President  of  the  N.  Y.,  W.  & 
B.  Ry. 

North  Dakota. 

There  is  nothing  to  the  report  that  the 
Great  Northern  Ry.  is  contemplating  the  con- 
struction of  a  new  line  from  New  Rockford 
to  Larimore,  N.  Dak. 

The  Midland  Continental  Railroad  Co.,  with 
offices  at  Jameston,  N.  Dak.,  has  filed  articles 
with  the  Secretary  of  State  increasing  the 
capital  from  $1,.500,000  to  $6,000,000.  In  the 
beginning  the  company  was  incorporated  in 
South  Dakota.  A  few  weeks  ago  a  deed  was 
registered  with  the  Secretary  of  State  from 
the  Midland  Continental  Co.  of  South  Dakota 
to  the  Midland  Continental  Co.  of  North  Da- 
kota  for   the   right  of  way   in   Stutsman   and 


LaMoure  Counties.  This  company  recently 
Awarded  a  contract  for  50  miles  of  line,  as 
noted  in  our  Oct.  23  issue. 

Ohio. 

The  promoters  of  the  Cincinnati  Union 
Depot  &  Terminal  Co.  are  understood  to  have 
completed  the  financing  of  the  proposition.  It 
is  expected  that  oflficial  announcement  regard- 
ing the  plans  will  be  made  shortly.  This 
project  includes  a  $.35,000,000  union  station,  a 
$6,-500,000  warehouse  and  terminal,  a  $6,500,000 
steam  railway  terminal  svstem  and  a  $2,000,000 
interurban  terminal  system,  all  centering  in  the 
union  depot.  John  E.  Bleekman,  Cincinnati, 
is  Vice-President  of  the  Depot  &  Terminal  Co. 

Oklahoma. 

The  Consolidated  Electric  Co.,  chartered  last 
week,  will  take  over  the  Union  Traction  Co., 
at  Tulsa,  Okla.,  and  will  construct  an  inter- 
urban line  from  that  place  to  Sapulpa,  15 
miles.  Surveys  have  been  made  and  right-of- 
way  secured  and  it  is  stated  that  construction 
work  will  be  started  in  a  few  days. 

Oregon. 

Application  is  to  be  made  to  the  city  council 
of  Portland,  for  a  franchise  for  a  belt  rail- 
way in  the  Peninsula  District  of  Portland. 
This  line  is  to  be  constructed  for  Swift  &  Co., 
packers,  as  noted  in  our  Oct.  30  issue. 

The  Oregon,  Pacific  &  Eastern  R.  R.  in- 
corporated early  this  month  with  a  capital 
stock  of  $1,000^000,  proposes  to  build  a  line 
from  Cottage  Grove,  Ore.,  to  Winchester  Bay, 
a  distance  of  25  miles.  The  section  from 
Cottage  Grove  to  Disston  has  already  been 
built.  A.  B.  Wood,  Cottage  Grove,  Ore.,  man- 
ager of  the  Oregon  &  Southeastern  R.  R.,  is 
one  of  the  incorporators. 

Pennsylvania. 

The  Farrcll  Realty  Co.,  James  L.  Freeble, 
manager,  Sharon,  Pa.,  is  to  build  a  street 
railway  loop  at  Farrel  to  traverse  the  town. 

The  South  Cambria  Ry.  Co.,  Johnstown, 
Pa.,  is  reported  to  be  contemplating  an  ex- 
tension of  its  electric  railway  down  the  Black- 
lick  to  reach  Nanty  Glo,  Twin  Rocks,  Big 
Bend  and  Cardifl. 

The  Cheswick  &  Harmar  R.  R.  Co.,  char- 
tered recently,  as  mentioned  in  our  last  issue, 
proposes  the  construction  of  a  10-mile  line  in 
Allegheny  County.  R.  S.  Stuart,  Cheswick, 
Pa.,  is  President.  The  directors  are:  R.  S. 
Stuart,  Cheswick;  George  E.  Alter,  Spring- 
dale;  A.  J.  Baron,  Leetsdale;  Gifford  K. 
Wright.  Sewickley;  Lyman  C.  Shreva,  Erie; 
H.  Walton  Mitchell,  Charles  Gulentz  and  A. 
N.  Little,  Pittsburgh.  The  company  has  a 
capital  stock  of  $50,000. 

The  Altoona  Northern  R.  R.  has  been  char- 
tered with  a  capital  stock  of  $600,000,  and  as 
noted  in  our  last  issue,  proposes  the  construc- 
tion of  a  12-mile  line  from  Wapsonock  to 
Patton.  The  capital  for  the  building  of  this 
road  is  reported  to  have  been  secured  and  it 
is  said  that  construction  work  may  be  started 
this  fall.  The  plan  calls  for  the  electrification 
and  standard  gaging  of  the  present  Wop- 
sonock  R.  R.  from  Altoona,  and  the  construc- 
tion of  a  new  electric  line  from  Wopsonock  to 
Patton.  Sigmund  Morris,  Altoona,  Pa.,  is 
President. 

The  Cambria  Central  R.  R.,  chartered  with  a 
capital  stock  of  $60,000.  as  noted  in  our  last 
issue,  proposes  the  construction  of  a  line  from 
Waltzville  to  Frugality.  Thomas  F.  Barrett, 
Philadelphia.  Pa.,  is  President. 

The  Erie  Railroad,  according  to  reports,  is 
planning  the  construction  of  a  1-mile  track 
leaving  the  Bessemer  and  Lake  Erie  north  of 
Osgood,  between  Meadville  and  Shenango,  Pa., 
and  connecting  with  the  Erie  at  Amasa  Junc- 
tion. J.  Burke,  Cleveland,  O.,  is  engineer 
maintenance  of  way. 

Tennessee. 


®The  Bates  &  Rogers  Construction  Co.,  .37 
W.    Van   Buren   St.,    Chicago,   111.,   has   been 

•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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awarded  the  contract  for  the  concrete  work 
*t  Memphis  for  the  Ilhnois  Central  Ry.,  men- 
tioned in  our  last  issue.  This  work  includes 
six  subways,  retaining  walls,  etc.,  and  involves 
about  25,000  cu.  yds.  of  concrete. 

It  is  believed  here  in  Knoxville  that  definite 
arrangements  may  be  consummated  early  next 
year  for  the  extension  of  the  Tennessee  Cen- 
tral R.  R.,  L.  F.  Lonnbladh,  Chief  Engineer, 
Nashville,  from  Harriman  into  Knoxville. 
Options  on  property  in  the  latter  city  for 
terminal  purposes  are  believed  to  have  been 
obtained,  and  it  is  also  believed  that  the  pro- 
posed extension  has  been  financed. 

Texas. 

^•Bids  are  to  be  opened  Dec.  2  by  the  Gulf, 
'Colorado  &  Santa  Fe  R.  R.  for  the  consfruc- 
tion  of  the  proposed  $500,000  Union  Depot 
and  General  Office  Building  of  the  Santa  Fe 
at  Galveston,  Tex.  According  to  the  specifica- 
tions the  work  is  to  be  started  by  Dec.  24. 
Among  the  contractors  expected  to  bid  on  the 
work  are  the  following:  James  Stewart  &  Co., 
St.  Louis,  Mo.;  G.  B.  Swift  &  Co.,  Chicago, 
111.;  Texas  Building  Co.,  Fort  Worth,  Tex.; 
the  Selden-Breck  Construction  Co.,  St.  Louis, 
Mo.;  W.  M.  Miller  &  Sons  Co.,  Houston, 
Te.x. ;  George  A.  Fuller  Construction  Co., 
Kansas  City,  Mo. ;  Fred  A.  Jones  Building 
Co.,  Dallas,  Tex. ;  Westlake  Construction  Co., 
St.  Louis,  Mo. ;  American  Construction  Co., 
Houston,  Tex. ;  Swenson  Construction  Co., 
Kansas  City,  Mo.  It  is  probable  that  bids  will 
also  be  received  from  other  firms  in  the  West- 
ern and  Southwestern  territory.  F.  G.  Petti- 
bone,  Galveston.  Tex.,  is  Vice-President  and 
General  Manager  of  the  railroad. 

®Karner  Bros.,  602  Wilson  Bldg..  Dallas, 
Tex.,  as  noted  in  our  last  issue,  have  the 
contract  for  the  construction  of  the  line  of 
the  East  Texas  Traction  Co.,  from  Dallas  to 
Greenville,  Tex.  The  contract  covers  every- 
thing complete,  ready  for  track,  and  includes 
earth  and  rock  excavation,  wood  trestles, 
piling  and  concrete  masonry.  None  of  the 
work  is  to  be  sublet. 

The  Bartlett  Western  Ry.  is  projecting  a 
35-mile  extension  east  to  Cameron.  Tex.  The 
capital  for  construction  is  available,  but  sur- 
veys have  not  been  made  as  yet.  J.  W.  Jack- 
son, Bartlett,  Tex.,  is  President. 

Citizens  of  .'\marillo,  through  the  Develop- 
ment Committee  of  the  Chamber  of  Commerce, 
are  raising  a  bonus  of  $75,000  to  be  offered  for 
the  building  of  a  railroad  into  the  city. 

The  Missouri  Pacific  Ry.  has  negotiations 
underway  for  acquiring  control  of  the  Inter- 
national &  Great  Northern  R.  R.  The  latter 
road  was  organized  in  Texas  Sept.  23,  1873, 
and  operates  1,159  miles  of  track.  The  main 
line  is  from  Longview  Junction  to  Laredo, 
Tex.,  on  the  Mexican  border,  4'Ji  miles.  An- 
other division  extends  150  miles,  from  Pales- 
tine to  Houston  and  the  road  covers  271  miles 
between  Spring  and  Fort  Worth,  Tex.  Branch 
lines  cover  163  miles  of  track. 

The  Palacios,  San  Antonio  &  Peco^  Valley 
R.  R.  Co.  is  reported  to  have  secured  the 
necessary  capital  for  beginning  construction  on 
its  proposed  line  from  Palacios  to  Yoakum. 
H.  W.  Dean,  Palacios,  Tex.,  is  the  promoter. 

Bids  were  to  be  opened  Nov.  18  by  officials 
of  the  Orange  &  Northeastern  R.  R.  for  the 
grading  of  the  proposed  line  from  Vinton  to 
the  point  where  the  route  intersects  the  Gulf, 
Sabine  &  Red  River  R.  R.,  a  distance  of  6 
miles.  Edward  Kennedy  is  Chief  Engineer  of 
the  company,  and  Henry  White,  Orange,  Tex., 
is  President. 

Surveyors  of  the  Quanah,  Seymour,  Dublin 
&  Rockport  Ry.  Co.,  who  have  been  running 
linjes  between  jarrell  and  Lockhart,  Tex.,  have 
completed  their  work,  the  proposed  route  be- 
ing established  from  Strawn,  in  Palo  Pinto 
■County,  to  Rockport.  Work  will  now  be 
started  at  Strawn  and  pushed  northward. 

It  is  rumored  that  the  Missouri,  Kansas  & 
Texas  R.  R.  is  contemplating  the  construction 
■of  a  second  track  between  Hillsboro  and  Tem- 


ple, Tex.     W.  A.  Webb,  Dallas,  Tex.,  is  Gen- 
eral Manager  of  the  company  in  Texas. 

Utah. 

The  Interurban  Construction  Co.,  incorpo- 
rated under  the  laws  of  Maine  a  short  time 
ago,  as  noted  in  this  section,  has  filed  its  ar- 
ticles of  incorporation  in  Utah.  The  company, 
as  previously  noted,  was  organized  to  con- 
struct the  Salt  Lake  &  Utah  R.  R.,  which  is  to 
be  an  interurban  line  between  Salt  Lake  City 
and  Payson.  Grading  work  is  already  under- 
way in  Provo  and  American  Fork,  and  two 
engineering  corps  are  in  the  field.  A.  J.  Orem 
&  Co.,  Salt  Lake  City,  are  to  construct  this 
line. 

Reports  from  Salt  Lake  City,  Utah,  state 
that  the  Utah  Construction  Co.,  Ogden,  Utah, 
is  making  good  progress  on  the  Utah  Coal 
R.  R.  line  running  from  Mohrland,  in  Emery 
County,  to  a  point  near  Castle  Gate,  a  dis- 
tance of  28  miles.  A  further  contract  for  the 
grading  of  the  line  from  Thistle  Junction  to 
Tucker  has  been  let  to  the  Utah  Construction 
Co.  From  Castle  Gate  west  over  Soldier 
Summit  the  new  road's  survey  is  not  as  yet 
fully  determined  upon.  It  may  follow  Price 
River  Canyon  or  it  may  go  up  through  Wil- 
low Creek  and  cross  the  Summit  north  of  the 
Denver  &  Rio  Grande,  traversing  the  park 
country,  dropping  down  at  Tucker  on  a  1% 
per  cent  grade,  as  against  the  Denver  &  Rio 
Grande's  4  per  cent  grade.  Provo's  Commer- 
cial Club  and  also  Springville's  has  about  se- 
cured the  right  of  way  into  and  between  these 
two  cities.  The  Utah  Coal  Railroad,  the  Presi 
dent  of  which  is  W.  G.  Sharp,  is  being  built 
by  the  United  States  Smelting,  Mining  &  Re- 
fining Co.  interests,  Boston,  Mass.,  owners  ot 
the  coal  mines  at  Black  Hawk,  Mohrland, 
Hiawatha  and  Panther  Canyon.  By  the  time 
the  railroad  is  completed  through  Carbon 
County  more  than  $5,000,000  will  have  been 
spent  within  its  borders,  to  say  nothing  about 
coal  mines  development. 

■Virginia. 

W.  E.  D.  Stokes,  73d  St.  and  Broadway, 
New  York  City,  owner  of  the  Chesapeake  & 
Western  Ry.,  a  41-niile  line  extending  from 
Bridgewater  to  Elkton,  is  considering  building 
a  line  from  Elkton  through  Greene,  Madison, 
Orange,  Spottsylvania  and  Stafford  counties 
to  the   Potomac  River. 

A  company  has  been  formed  and  a  charter 
will  be  obtained  shortly  for  a  proposed  rail- 
road from  Norfolk  via  Hampton,  Saluda, 
Tappahannock  and  Port  Royal  to  Fredericks- 
burg, Va.  It  is  estimated  that  the  cost  of  the 
road  will  be  between  $4,000,000  and  $5,000,000. 
Channing  M.  Ward,  C.  E.,  Richmond,  Va.,  is 
interested. 

The  annual  meeting  of  the  stockholders  of 
the  Atlantic  Coast  Line  R.  R.  was  held  Nov. 
19  at  Richmond,  Va..  and  the  proposed  in- 
crease of  the  common  capital  stock  by  $6,000,- 
000  was  taken  up  for  consideration. 

Washington. 

A  corps  of  surveyors  is  now  working  on  a 
line  from  North  Yakima  leading  through  the 
mountains  toward  Tacoma,  Wash.,  and  it  is 
believed  that  the  West  Coast  Railroad  Co.  is 
back  of  the  project.  No  other  information  is 
at  present  available. 

Wisconsin. 

The  Badger  Railway  &  Light  Co.  has  made 
surveys  for  its  projected  30-mile  extension 
from  Lake  Geneva  through  Elkhorn,  White- 
water and  Jefferson,  and  possibly  may  let 
construction  contracts  in  the  spring  of  1913. 
H.  P.  Kamschulte,  403  Grand  Ave.,  Milwaukee, 
Wis.,  is  President. 

It  is  believed  that  the  Wisconsin  State  Rail- 
road Commission  will  not  grant  an  extension 
of  time  to  the  Chic.igo,  Milwaukee  &  St.  Paul 
Ry.  for  the  elevation  of  tracks  on  the  south 
side  of  Milwaukee,  Wis.    Plans  are  said  to  be 


under  way  by  the  company  to  commence  actual 
work  on  the  line  in  the  spring.  According  to 
the  agreement  the  company  must  complete  the 
work  by  Dec.  31,  1914. 

West    Virginia. 

The  Monongahela  Valley  Traction  Co.,  Fair- 
mont, W.  Va.,  is  securing  right-of-way  for  a 
proposed  street  car  line  from  Haywood  Station 
to  Lumberport.  , 

We  are  advised  that  there  is  no  truth  in  the 
report  that  the  Bahimore  &  Ohio  R.  R.  is  to 
build  an  extension  from  Huntington,  W.  Va., 
to  connect  with  Dandy  Valley  &'  Elkhorn  line. 

Canada. 

The  Peace  River  Great  Western  Ry.,  A.  B. 
MacDonald,  Secretary,  Edmonton,  Alberta, 
has  filed  its  route  map  for  300  miles  of  line 
from  Edmonton  to  Dunvegan,  and  will,  it  is 
stated,  begin  clearing  its  right-of-way  as  soon 
as  the  map  is  approved  by  the  Minister  of 
Railways.  Grading  will  probably  be  started  in 
the  spring.  The  route  from  Edmonton  is  in  a 
northwesterly  direction  to  the  west  shone  of 
Lesser  Slave  Lake,  thence  northwesterly  to 
Peaoe  River  crossing,  thence  westerly  or 
southwesterly  to  Dunvegan.  Three  alternative 
routes  are  provided  for  entrance  to  Edmonton. 

The  Niagara,  St.  Catharines  &  Toronto  Ry. 
Co.  (electric),  St.  Catharines,  Ont.,  has  filed 
the  plans  for  its  extension  from  St.  Cathar- 
ines to  Bcamsville.  A  line  will  also  be  built 
from  the  latter  place  to  Port  Dalhousie. 

The  Grand  Trunk  Ry.,  H.  R.  SaflFord,  Chief 
Engineer,  Montreal,  Que.,  has  purchased  land 
three  miles  from  Prescott,  Ont.,  and  proposes 
to  establish  a  division  point  there.  A  round 
house,  shops  and  sidings   will  be  constructed. 

The  Engineering  Department  of  the  Grand 
Trunk  Ry.,  is  working  on  plans  for  extensions 
to  its  yards  at  Hamilton,  Ont. 

The  Canadian  Northern  Ry.  interests  have 
secured  the  Chatham,  Wallaceburg  &•  l_ake 
Erie  Ry.  This  is  taken  as  further  evidence 
that  the  Canadian  Northern  means  to  push 
through  with  its  work  in  western  Ontario  to 
Windsor. 

The  Canadian  Northern  Ry.  is  to  apply  to 
Parliament  for  legislation  authorizing  the  con- 
struction of  a  line  from  Montreal  to  Levis, 
with  a  branch  running  down  from  St.  Hya- 
cinthe  to  Sherbrooke.  At  this  latter  point  the 
road  will  make  connections  with  the  Boston 
&  Maine  line,  giving  a  through  outlet  for  ex- 
port grain  and  other  commodities  via  Boston. 

The  report  in  our  last  issue  regarding  the 
tunnel  through  the  Selkirk  Mountain  in  the 
vicinity  of  lUicillewalt,  B.  C,  for  the  Canadian 
Pacific  Ry.  was  in  error.  We  are  advised 
that  the  company  has  not  yet  prepared  plans 
nor  called  for  tenders. 

Mexico. 

Grading  has  been  started  on  a  railway  to 
extend  from  La  Pena  to  Portrero  del  Llano, 
via  Tanhuijo  and  Tieria  Amarilla,  and  it  is 
expected  that  track  laying  will  begin  early 
next  year.  The  line  is  being  built  for  the 
Mexico  Eagle  Oil  Co.  John  ilonahan.  .Apar- 
tado  150,  Tampico,  Mex.,  is  the  contractor. 

The  Southern  Pacific  Railroad  of  Mexico 
has  resumed  work  on  the  line  north  of  Tepic 
and  south  of  Orendain.  The  construction  of 
this  division  was  interrupted  a  few  months 
ago  by  the  revolution.  With  the  completion 
of  the  line  to  Orendain  the  Southern  Pacific 
will  have  established  a  connection  with  the 
National  Railways  of  Mexico,  thus  forming  a 
through  all-rail  route  between  the  interior  por- 
tion of  Mexico  and  California,  via  points  on 
the  west  coast.  The  division  between  Oren- 
dain and  Tepic  offers  more  construction  dif- 
ficulties than  any  road  so  far  built  in  Mexico, 
it  is  said.  Most  of  it  is  made  up  of  a  scries  of 
deep  gorges,  alternated  with  mountains.  Many 
bridges  and  tunnels  will  be  required  for  this 
stretch  of  line.  L.  H.  Long,  Tucson,  .-Vriz.,  is 
.Assistant  General  Manager. 


•f>  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

•I'Bids  will  he  received  until  Nciv.  'J-'),  by 
County  Commissioners'  Court.  Marion,  .\la.. 
for  grading  about  -l  miles  of  the  Tuscaloosa 
Road.  The  cost  of  the  work  is  estimated  at 
about  $S.(lllit.  G.  C.  Scales  is  County  Engineer. 
W.  S.  Keller.  Montgomery.  Ala.,  is  State  High- 
way  Engineer. 

Arkansas. 

+Bids  will  be  received  until  noon.  Dec.  1. 
by  Secretary  Board  of  Improvements.  Paving 
and  Curl)  and  Gutter  District  No.  X,  (inii  Mer- 
chants' Bank  Bldg..  Fort  Smith.  Ark.,  for  the 
construction  of  4.1fMi  sq.  yds.  of  pavement. 

California. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  has  directed  City  Engineer  M.  M. 
O'Shauglniessy  to  prepare  an  estimate  of  the 
cost  of  paving  First  St.  between  Market  and 
Mission  with  wooden  blocks, 

®The  city  of  Santa  Monica,  Cal.,  has  let 
contracts  for  more  than  $20if,000  worth  of 
street  paving.  Santa  Monica  Blvd.  will  be 
improved  with  asphalt  from  Ocean  Ave.  to  the 
easterly  city  limits  by  Braun,  Bryant  &  .\ustin 
of  Los  .-Kngeles,  and  14th.  l.")th,  16th  and  ITtli 
Sts.  and  Idaho  and  Washington  .Aves.  will  be 
improved  by  the  P.  N.  Snyder  Co.  of  Los 
.\ngeles. 

®The  Board  of  Public  Works  of  Los  An- 
geles, Calif.,  has  awarded  to  the  Barber  As- 
phalt &  Paving  Co.  the  contract  for  the  im- 
provement of  .\lameda  St..  from  7th  to  ■21st 
Sts.,  at  $71,(180.  This  includes  asphalt  paving 
and  the  construction  of  a  storm  drain. 

®The  Board  of  Supervisors,  San  Diego.  Cal., 
has  awarded  the  contract  for  the  continuation 
of  R  St.  to  the  Knight  &  Hyde  Construction 
Co.,  at  $7,4.50.  The  work  will  include  grading 
and  some  bridge  work. 

The  citizens  of  Orange  County,  Calif.,  on 
\'(n-.  •")  voted  the  issuance  of  bonds  to  the 
amount  of  $l,270,bO0  for  the  construction  of 
107  miles  of  improved  highways.  Santa  .\na 
is  the  county  seat  of  Orange  County. 

The  city  of  Santa  Monica,  Cal.,  will  renew 
Ijroceedings  at  once  for  the  improvement  of 
Fremont  \ve.,  at  an  estimated  cost  of  $200.- 
000.  W.  W.  Phelps  is  City  Engineer.  H.  E. 
Stone  is  official  in  charge  of  streets. 

The  streets  and  boulevards  committee  of 
the  City  Council.  Los  .\ngeles,  Cal,  has  rec- 
ommended that  R.  D.  List  be  given  permis- 
sion to  pave  the  streets  in  Chestertield  Square 
tract  according  to  specifications  he  submitted, 
which  will  provide  for  1%  ins,  of  asphalt  sur- 
face on  a  ;i-in.  Portland  cement  concrete  base. 
The  work  will  include  the  paving  of  about  si.x 
miles  of  streets. 

-\t  a  recent  mass  meeting  at  Bakersfield, 
Cal.,  the  citizens  voted  in  favor  of  building 
400  miles  of  permanent  roads,  and  the  bond- 
ing of  the  county  to  the  amount  of  $3,000,000 
for  th'e  work.  It  is  planned  to  appoint  a 
highway  commission  to  carry  out  the  plans. 
P.akersfield  is  the  count)   seat  of  Kern  County. 

Colorado. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
22,  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  the  necessary  lal)or  and  mate- 
rial for  the  construction  of  concrete  sidewalks 
in  East  Denver  Improvement  District  No.  7. 
.■\  certified  check  for  $2,niin  nuist  be  hied  with 
each  bid,  Seth  B.  Bradley  is  President  of  the 
Board. 

Connecticut. 

©State  Highway  Commissioner  James  H. 
MacDonald.  Hartford,  Conn.,  has  awarded 
the  following  contracts  for  highway  work : 
Town  of  Windham,  !1,.56y  lin.  ft.  of  gravel 
construction  on  the  Bricktop  road  extending 
from  the  end  of  the  present  gravel  road  to 
the  crossroads  at  Windham  Center,  to  the  .\. 
Vito  Construction  Corporation  of  Thompson, 
$1..30  per  lin.  ft.  for  the  .gravel  construction 
and  $2,311  per  ft.  for  the  telford  road  complete. 


Town  of  Woodstock.  1(1,860  lin.  ft.  of  gravel 
construction  on  the  Woodstock-Southbridge 
road  to  a  point  north  of  the  Woodstock  post- 
office,  to  the  Curran  Corporation.  Middletown. 
$1.47  per  lin.  ft.  for  gravel  and  $2.1.j  per  ft. 
for  the  telford  road  complete. 

Town  of  Ridgefield.  ."i.OiM  lin.  ft.  gravel  con- 
struction on  the  South  Salem  road,  from  West 
Lane  to  the  New  York  state  line,  to  F.  J.  Kel- 
logg, Danbury,  $2.2o  per  lin.  ft.  for  gravel  and 
$2.(iO  per  lin.  ft.  for  telford  construction  com- 
plete. 

Town  of  Haddam,  2,77."i  lin.  ft.  of  macadam 
construction  on  the  Higanuni  Station  road,  to 
the  Curran  Corporation,  Middletown,  $l.i!fl  a 
lin.  ft.  for  macadam  and  $2.1.')  a  lin.  ft.  for 
linished  telford  road. 

Town  of  Norwich.  0.026  lin.  ft.  of  macadam 
and  gravel  construction  on  the  Norwich-Baltic 
road,  beginning  at  the  north  end  of  the  road 
built  in  1000  and  extending  to  the  Sprague 
town  line,  to  -\hern  Bros..  Willimantic.  $2.4.") 
per  lin.  ft.  for  macadam.  $.3.].'j  a  lin.  ft.  for  tel- 
ford construction,  $1.24  a  lin.  ft.  for  gravel 
construction. 

Town  of  Windsor  Locks.  3,3nii  lin.  ft.  of 
special-tar-macadam  construction  on  Main  St. 
from  the  end  of  the  present  macadam  road  to 
a  point  3ii0  ft.  north  of  Grove  St..  to  A.  D. 
.\nibrosia,  Hartford,  $4.92  a  lin.  ft.  for  special 
macadam  and  $6..')0  for  special  macadam  with 
a  telford  base.  This  contract  takes  care  of  a 
very  low  and  muddy  section  of  road  through 
the  center  of  the  town  and  with  the  tar- 
macadam  construction  will  produce  a  fine  road. 

Town  of  Bethel.  (j.024  lin.  ft.  of  macadam 
construction  on  Center  St.,  Greenwood  and 
Diamond  Aves.  and  Grassy  Plain  Sts..  from 
Chestnut  St.  to  a  point  200  ft.  beyond  Fleet- 
wood .^ve.,  to  Goodman  &  Trumbull,  Litch- 
field. $2.18  per  lin.  ft.  for  macadam-telford 
construction  coiuplete. 

Town  of  Canterbury,^  !1,8o8  lin.  ft.  of  graded 
construction  on  the  Worcester  Turnpike  from 
the  Brooklyn  town  line  to  a  point  200  ft.  south 
of  Patrick  Shea's  house,  to  D.  L.  Chilson, 
Franklin,  Mass.,  $16,933  for  the  entire  grading 
and  $1  per  lin.  ft.  extra  for  telford  base. 

Delaware. 

•J«Bids  will  be  received,  it  is  reported,  until 
Nov.  21),  by  Francis  A.  Price,  County  State 
Highway  Commissioner,  Wilmington,  Dela.. 
for  the  construction  of  a  waterbound  macadam 
road  from  Odess  toward  St.  Georges,  a  dis- 
tance of  3  miles. 

District  of  Columbia. 

®R.  J.  Beall  Construction  Co.,  of  Wash- 
ington, D.  C,  has  been  awarded  the  contract 
for  the  construction  of  roadways  at  the  naval 
hospital  reservation,  Washington,  at  $8,344. 

Florida. 

4"l'ids  will  be  received  until  •'!  p.  m..  Dec.  2, 
by  Committee  on  Public  Works.  Board  of 
Bond  Trustees.  Jacksonville.  Fla.,  for  furnish- 
ing F.  O.  B.  Jacksonville.  Fla.,  road  machinery 
as  follows :  One  road  roller.  7  or  8  tons,  gas- 
oline or  steam  power ;  one  road  machine ;  one 
portable  stone  crusher  with  elevator  and  bins 
complete,  gasoline  or  steam  power ;  one  con- 
crete mixer,  gasoline  or  steam  oower.  Bidders 
in  submitting  prices  on  the  above  mentioned 
machinery  will  be  expected  to  submit  catalogs 
with  full  descriptions  of  the  several  machines, 
and  are  requested  to  name  their  best  dis- 
counts from  list  prices.  For  further  informa- 
tion regarding  proposals  inquiries  should  be 
addressed  to  L.  D.  Smoot.  Chief  Engineer  of 
the  City  of  Jacksonville.  Fla.  Henrv  Gaillard. 
Chairman  Committee  on  Public  Works.  Engi- 
neering Buildine,  Jacksonville.  Fla. 

®The  Board  of  County  Comiuissioners, 
West  Pahu  Beach,  Fla..  has  awarded  the  con- 
tract for  the  construction  of  a  section  of  the 
ocean  boulevard,  running  from  Lake  Worth 
inlet  along  the  .Atlantic  ocean  for  a  distance 
of  about  2.5  miles,  ending  at  Delray.  to  W.  E. 


\\'atson.  This  contract  calls  for  the  grading 
and  hard-surfacing  of  the  road  between  Boyn- 
ton  and  Delrav.  The  entire  road  will  cost 
about  $1011,110(1.  ■ 

Georgia. 
^Bids  will  be  received  until  noon,  Dec.  9. 
by  B.  C.  Yancey,  Mayor,  and  City  Council  of 
Rome,  Ga.,  for  grading,  curbing  and  paving 
certain  streets  with  either  wood  block,  vitrified 
brick,  Hassani  compressed  concrete,  asphaltic 
concrete,  sheet  asi)halt,  or  bitulithic  material. 
The  work  will  embrace  approximately  fur- 
nishing and  setting  8,9n()  lin.  ft.  of  granite 
curb,  or  concrete  curb  and  gutter,  foundations 
and  surfacing  lO.niMi  s(i.  yds.  of  pavement. 
Specifications  may  be  obtained  from  and  plans 
and  profiles  seen  at  the  office  of  W.  M.  Wil- 
son, City  Engineer.  Rome,  Ga. 

Idaho. 

The  Shoshone  County  Commissioners,  Wal- 
lace, Idaho,  have  been  petitioned  to  improve 
the  road  from  Kellogg  to  Greenwood  cenie- 
terv. 

<s>The  City  Council  of  Moscow,  Idaho,  on 
Nov.  <i  awarded  the  contract  for  the  construc- 
tion of  approximately  7n.ii((0  sq.  yds.  of  Dolar- 
way  pavement,  a  storm  sewer  system,  grading 
and  curbing,  to  Bird  &  Mendenhall  Construc- 
tion Co.  of  Salt  Lake  City,  Utah,  at  $121,390. 
Bids  were  opened  Ni'\-  4. 

Illinois. 

SThe  Board  of  Local  Improvements  of 
Dixon.  111.,  has  awarded  the  contract  for  the 
construction  of  brick  pavement  around  the 
court  house  to  Rink  &  Snell  at  $6,372. 

The  Board  of  Local  Improvements  of 
Dixon,  111.,  has  passed  a  resolution  for  the 
construction  of  brick  |)avement  and  concrete 
curl)  where  it  is  needed  on  Third  St.  from 
the  west  line  of  Clalena  .Xve.  to  the  west  line 
of  Douglas  Ave.  City  Engineer  Chas.  F.  Ncs- 
bit  has  estimated  the  cost  of  the  work  at 
$:^(  >.•")•")  1. 

The  Board  of  Local  Improvements  of 
Bloomington,  111.,  has  decided  to  construct 
brick  pavements  in  the  east  side.  The  im- 
provement will  consist  of  24.000  sq.  yds.  of 
pavement  and  14.0(iii  ft.  of  curbing  on  the  fol- 
lowing streets :  Clay,  from  State  to  Mercer : 
Vale,  from  Grove  to  Clay;  Mercer,  from 
\yashington  to  Clay.  The  estimated  cost  is 
$52,481.     Elmer  Folsoni  is  City  Engineer. 

County  Judge  Spurgin,  Urb'ana,  III.,  has  set 
Nov.  25  as  the  date  for  the  hearing  on  the 
proposed  paving  of  North  Neil  St.  at  an  esti- 
mated cost  of  $17.2.56. 

The  Board  of  Local  Improvements  of  Ber- 
wyn.  111.,  VValter  \'.  Aikman,  Secy.,  will  short- 
ly be  asking  for  bids  for  a  considerable  amount 
of  paving  work,  to  be  let  under  seven  con- 
tracts. Arthur  R.  Wolfe.  602  New  York  Life 
Bldg.,  Chicago,  is  .\ttorney. 

.\Iulvill  Bros.,  of  .-Mton;  III.,  who  Jiave  the 
contract  for  grading  28  nnles  of  highways  for 
the  Fulton  Special  Road  District  at  Fulton, 
Mo.,  have  a  large  force  of  men  and  teams  at 
work.  They  have  six  outlits  on  this  work,  1.50 
teams.  The  camps  are  located  within  \M 
miles  of  Fulton  on  six  different  roads.  The 
contractors  expect  to  complete  the  state  high- 
way by  Jan.  1,  1913,  then  put  gravel  on  it. 

Indiana. 

•J-Bids  will  be  received  until  10  a.  m.,  Dec. 
4,  by  Board  of  Shelby  County  Commissioners, 
Shelbyville.  Ind..  for  the  construction  of  a 
gravel  road  in  Hendricks  township.  F.  W. 
Fagel  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  Dec.  3, 
by  Board  of  Green  County  Commissioners. 
Bloomington.  Ind..  for  the  construction  of  two 
gravel  roads  in  Jefferson  township.  Caswell 
H.  Jennings  is  County  .\uditor. 

•J-Bids  will  be  received  until  2  p.  m..  Dec.  3, 
by  Board  of  Grant  County  Commissioners. 
Marion.   Ind.,    for  the   construction   of   eravel 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kimlnl7is^clnW  A^Tidit'or  '°^^'"''"P^-     ^-    "■  ^1'^'^''"^'^  '"'"^-  '"'"'""  '°^^"^h'P-  ^^^  -^-  l^^^"''  •^'^^'^^^K'-'.  '•■tC  for  its  terminal  property.     The 

Kimball  .s  Loimt>  Auditor.  $980                        ^          .    .  P'ans  will  be  submitted  to  the  citv  authorities 

•{•bids  will  be  received  until  JO  ;i.  m.,  Dec.  3  Wllie  County  Commissioners.  Marion,   Ind.,  for  their  approval.     .\.  V.  Barclay  is  Resident 

by    Board    of    Montgoniery    County    Commis-  ""  'S.ov.  (i  awarded  the  following  contracts  for  Engineer. 

sioners,  Crawfordsville,  Ind.,  for  the  construe-  ""iiad  work:    P.  A.  Daley,  gravel  road  on  the  Maryland 

tion    of   a   gravel    road   known   as   the   M    A.  -Mill-Monroe    line,    Matthews    Nelson,   $8,873;  _,      _     .        _          .'.         ',  „  ,  . 

Brown    et   al.   road.      B.    B.    Engle  is   County  'Daniel    VV.    Rouse    stone    road,    with    Tarvia  ,    '  ""^  Pavng  Commission  of  Baltimore,  Md., 

Auditor.  binder  in   Mill   township,  Garver  Construction  \?^    deculed    to    pave    the    following    streets: 

^•Bids  will  be  received  until  10  a   m    Dec   3  ^^  Transfer  Co.,  Hamilton,  O.,  $21,543,  and  the  ^''^^  ■■^\.'--  ^""^  Lawrence  to  tort  McHenry: 

T-Dius  vMii  ue  reccuLQ  until  lu  a.  m    uec.  .J,  ^^   .           Thomas    roid    in    Mill    townshin    nt  Bloom  St.,  from  Pennsylvania  Ave.  to  Eutaw 

by    Board    of    Montgomery    County    Comrais-  jV^s",,"!'  Don    Dailv    road    in    Mil     town^hii,  ^'^ce;  Fayette  St.,  from  Pine  to  Paca ;  Sara- 

tiZTf'^rrr-wel'ods      Be^^^^^^^^^  Dr^it  &  Fa ^S.                                            ''  toga  St.,  from  Calvert  to  Gay :  Frederick  St.. 

Couinv  Auditor                     Bennett  B.  Engle  IS  ^^^^^     ^^^J^^.     commissioners,     Evansville,  \'°"}    l-exington    to    Gay ;    Greene    St..      rom 

^ids  wi„  be  receive^l  until  2  p.  m..  Dec.  3,  ^^^^^^^  ZX^^i^^^^-  ^^^  Cent^'^^ ^f  L^^S^'  f^m  ^" 

^oSto^     iTT/r'LS^^-ora  ana^adtothl^VV^{c^.^£^a  ^^^^'st^^f^^nf  l^i^J^;:  Sar.^^  L^^l^: 

gravel  road  in  Bloomington  township.    Horace  '"^  J^.P/I^-'h^W  Tlewi^i        Ind     have  i-ard' sl,'f;om  South^'rc"; -7  cLn^ 

Blakely  ,s  County  Auditor.  been   a^'rded   th^con;ract   I'y^t^^^^  from    Lombard    to    Pratt;    Exeter    St.,    from 

«^Bids  will  be  received  until  2  p.  m.,  Dec.  3,  Heiirv     Countv     Commissioners      Newcastle.  rayette     to     Baltimore;     Customhouse     Ave., 

Ijy    Board    of    White    County    Commissioners,  hid  .    for   the   construction   of    a'  gravel    road'  from     Water    to    Lombard:    Maryland    .\ve.. 

Monticello,    Ind.,    for    the    construction    of    a  known   as  the   Win    A     Macy   et   al     road    at  ffoni  Chase  to  Preston ;  Maryland  Ave.,  from 

stone  road  in  Prairie  township.     A.  G.  Fisher  $8,<)i»4      Bids   were  opened  Nov    I'u  bv   P  '  H  Pennsylvania  brrrlge  to  North  .\ve. 

is  County  Auditor.  w'oifard.  County  Auditor.                       "       '       '  Massachusetts. 

^Bids  will  be  received  until  2:30  p.  ni..  Dec.  ®R.  Newton  Young,  of  Lawrence,  Ind..  has  »  i.- i        -hi             ■      ,       .-,              »-        n.i 

3,  by  Board  of  Jefferson  Countv  Commission-  been   awarded   the  contract   bv  the    Hoard   of  ,    +'^'^'*  'V'".  •'«  received  until  noon,  Nov.  22. 

ers,    .Madison,    Ind..    for    the    construction    of  .Marion    Countv    Commissioners,    Indianapolis,  %    CommissMoner    L.    K.    Kourkc.    of    Public 

gravel    roads    in    Madison    and    Milton    town-  Ind.,  for  the  construction  of  a  gravel  road  in  ^'''^^'   ^^"^'°"-  Mass     for  con.structing  a  tar 

ships.     A.  M.  Taf?  is  Countv  Auditor.  Wavne     Township     at     $12,340.       Bids     were  macadam  roadway  in  Bentham  Road,  between 

•l-Bids  will  be  received  untillO  a   m     Dec"  "pened    Nov.    12    bv    W.    T.    Patten,    Countv  I^rapej    St.    and    Robinson    Ave.,    Dorchester, 

•j-Dias  wni  ue  receueci  until  iu  a.  m.,  uec.  -,  i  Au^r                      '                                              '  and  giving  bond  therefor  of  a  suretv  company. 

ieffe'^onville!    fnd.^.'  f.^X^  cortrUon  ^of  ^l'  Montgomery   Countv   Commissioners,  ^PP--c.  by  the  Commissioner,  in  "the  sum  of 

two   gravel    roads.     G.    ^^■.    Stoner   is    County  ^.-.tf  Awarded 'thf'folfo^-rnj"^^^^^^^^  The  Selectmen  of  Athol,  Mass.,  called  a  mass 

jITa         1,1             -1       .-,0              n       0  contracts  at  the  November  term  of  court;  '"'"''"^  ^";,^"»^V,7l  n^Th   "'.^'l''''?'''?"'!^ 

•J«Bids  will  be  received  until  2  p.  m.,  Dec.  2,  appro.\imatelv   $U)0,000   with    which    to    build 

bv    Commissioners    of    Warren    County.    Wil-  „  Contractor  and  Address.                                Price.  cither    brick    paving    or    macadam,    from    the 

liamsport,   Ind.,   for  the  construction  of  three  Harehbaiger  Road    .   .'.T.°  .......  ^'.%  3,45:,  South  Main  St.,  iron  bridge  to  the  Athol  Fair 

gravel  roads  in  Prairie  civil  township  and  two  William    A.    Irwin,    Frankfort— A.    J.    lit-      '  Grounds,   a  distance  of  close  to  two  miles. 

in    Medina    civil    t.,wnship.      D.    H.    Moffitt    is  w',uSfn'='!v^-^1n:  Fi-ankfort-W.- a!  siaK        ''"  Michigan 

County  Auditor.  ford   Road    8,290  _      .                        iYn--iiisaii. 

•J-Bicis  will  be  received  until  2pm     Dec    ''  William    A.    Irwin,    Frankfort — James    H.  Chairman    William    Leigbton    of    the    Alger 

by   Board  of   Nevvton    County   Commi;sioners.  ,,.™|;^  l^irwinV  •Frankfort-Edgar-  A.  "''""'  ^■°""'>-   ^"■"'^.  ^^   Supervisors,   and   Roy   Hill, 

Kentland,     Ind.,     for     the     construction     of    .n  Henry  Road   4,970  ""oad   commissioner,    of    the    same   county,    are 

macadam  road  in  McClellan  township      Elmer  Mahoney    &    Stepp.    Greencastle— Busen-  agitating  the  project  of  a  transpeninsula  road- 

R.  Bnngham  is  Count>    Auditor.  F."  A.*^  &gebT'G?ee^n°"county-iames- a!  '"'»""  {\''"\    f=""^  ^^'^    «."    Lake    Superior,    to 

•J«Bids  will  lie  received  until  11  a.  m.,  Dec.  2,  Foley  Road  7,49S  Manistique,   Lake   Michigan.     The   legislature 

bv   Board  of  St.  Joseph   County  Commission-  ^\.^-  ,°^^f^h   °''''™   County— David   H.  will  be  asked  at  its  ne.xt  session  to  appropriate 

ers.  South   Bend,  Ind.,   for  the  construction  of  Mlei^^/ Jones,  Linnsburk-W.' A.' 'smith      '  fUHXuoo   for  the  construction  of  the   highway. 

highways  in  Lincoln  township.   Clarence  Sedg-          Road    .• -I.ITn  Muni.sing,   .Mich.,  is  the  county  seat  ot   Alger 

wick  is  County  .\uditor.  No  bids  were  received  Nov.  H  bv  the  Board  County. 

•I-Bids  will  be  received  until  9  a.  m.,  Dec.  2,  of   Cass.   Fulton   and   Pula.ski   Counties   Com-  Minnesota. 

by   Board  of   Warren   County  Commissioners,  missioners,   at  Logansport,  Ind.,  for  the  con-  Thg   Beltrami    County    Commissioners.    Be- 

W'illiamsport,   Ind.,   for  the  construction   of  a  jitruction  of  a  road  on  line  dividing  Cass  from  midji,     Minn.,    have    approved    the    estimates 

gravel   road   in   Washington  townsliip.     D.  H.  Fulton  and  Pulaski  counties.    J.  E.  ^\■allace  is  prepared  by  the  .Assistant  State  Engineer  for 

Moffitt  is  County  .Auditor.  Cass  County  .Auditor.  ^tate  roads"  Nos.  !1  and  12.     Road  No.  12  runs 

^■Bids  will  be  received  until  10  a.  m.,  Dec.  2,  The   County  Commissioners,   Lebanon,   Ind.,  fro,,,    parley    to    the    Tamarack    river   and    a 

by    Board    of    Clark    County    Commissioners,  have  granted  the  petition  of  W.  .A.  Peters  and  pg^t  of   it  will  be  on  the   International   Falls 

Jeffersonville.  Ind.,   for  the  construction  of  a  others  for  a  gravel  road  in  Sugar  Creek  town-  jq    tii^    twin    cities    highway.      The    estimates 

gravel  road  in  said  count}-.     G.  W.  Stoner  is  ship   and   have    appointed    Ora   J.    Brooksbire  ^.^w   f„r  an  e.xpenditure  of '$.")3.!(12.20.     No.  !' 

County  Auditor.  Engineer.  lies   in  the  towns  of  Grand  Va'llev  and  Sum- 

^•Bids  will  be  received  until  2  p.  m.,  Dec.  2,  lowa.  mit  and  calls  for  the  expenditure  of  $l!l.54t>. 

Iiy  Board  of   Newton   County  Commissioners,  •,      r    t^  .               ,        i  This    road    is   also   a   part   of   the   north    and 

Kentland.     Ind.,     for    the    construction    of    a  ®The    City    Council    of    Dulmque,    la.,    lias  „outh  highwav 

macadam    road    in   Jackson   township.      E.    R.  awarded  the  contract  for  the  construction   of  '    .j.,^^,    Benton' Countv   Commissioners.   Folev. 

Bringbam  is  County  Auditor.  a  comlnnation  cement  curb  and  gutter  m  1- lin  ^^.         ,,.,^.^,       _.j^„^^,  ;^        j^j^^   f^^^  ^^^.       ^^^^ 

®The    County    Commissioners,    Huntington,  ^t.    to    Wilmer   Cook      The   contract   tor   the  ,.,„<i  establishing  a  public  highwav  on  the  town 

Ind.,  have  awarded  the  contract  for  the  con-  unprovement   of    another      ,200    ft.    of    Kauf-  y^^^  between  the  towns  ,.f  .Albert'a  and  Granite 

struction   of    the   Young   road   in    Polk   town-  "pmi  Ave    with  brick  blocks  was  awarde.I  to  ^^^^^      ^    p   Callahan  is  Countv  Auditor, 

ship  to  Jackson   &   Gordon  of  Wells  County.  I^enety  &  Lee.               •  -j-,,^  Wright  Countv  Commissioners;  Buffalo, 

Ind.,  at  $11.00(1.     Other  bidders  were:    Beal  &  Kentucky.  Minn.,  have  been  petitioned  to  establish  a  state 

Bell.  $13,.5ii2:_Mr.  Modlin.  $13,490;  Keefer  &  .f.Bids  will   lie  received  until   2  p.  m..   Nov.  rural   hi.ghway    from    Buffalo   to   Maple    Lake 

Bailey,  $13,30o.  I'li,   Ijy   Board  of   Control,   Maysvillc,   Ky..   for    '  over  the  proposed  Forest  City  Road  ;  also  to 

®The     County     Commissioners,     Lafayette.  the    construction    of    2.-"iO0    sq.    ft.    of    cement  establish   a  state   rural   highway   from   Delano 

Ind.,  have  awarded  the  contract  for  the  Wal-  sidewalks    on    north    side   of   Lexington    Pike  and  west  over  St;ite  Road  No.  3.").     .\  hearing 

lace  road  in  Jackson  Township  to  John  Sines  between  3d  and  4th  Sts.  will   be   held   at    the   next    meeting.     John   A. 

of  Delphi  at  $5,471  ;  also  for  the  Nice  road  in  The  Citizens  of  Rockcastle  County,  Ky..  re-  Berg  is  County  .\uditor. 

Wabash  Township  at  $3,723.  cently  voted  against  the  issuance  of  bonds  to  M'cciccinni 

®The  White  County  Commissioners,  Monti-  the   amount   of  $100,(100    for   the   construction  iVllSSISSippt. 

cello,  Ind.,  have  awarded  the  contract  for  the  of  good  roads.     L.  W.  Betburum.  Mt.  \'ernon.  ^•Bids  will  be  received  until  1  p.  m.,  Dec.  3, 

construction  of  the  John  Kentnich  stone  road  ;<y.,  is   County  Judge.  by  Ma\or  and  Board  of  .Aldermen,  Charleston. 

to  Nathan  C.  Gibson,  Idaville,  Ind.,  for  $13..j00.  The   Board  of   Pulilic   Works  of   Louisville,  .Miss.,   for  the  construction  of  concrete  street 

®The    Montgomery    County    Commissioners,  Ky.,  has  decided  to  reconstruct  Third  St.  from  crossings   l>  ins.   thick;   also   for  making   such 

Crawfordsville,    Ind.,    have   awarded   the   con-  Main  St.  to  Broadway  witli  asphalt.     The  dis-  cuts  and  fills  as  may  he  necessary  to  properly 

tracts  for  seven  gravel  roads,  as  follows:    D.  tance  to   be   p.ived   is  .3,7.")n    ft.,   ;ind   the   esti-  construct    sidewalks   now    in   process   of   con- 

H.  Remley  road.  Union  township,  F.  A.  Gage-  mated   cost,    using   asphalt,    is   $28,;i."iO.      It    is  struction  by  Oxford  Concrete  Co.    J.  T.  Neely 

by,  $17,500;   William  A.  Stafford  road.   Union  planned  to  ask  bids  on  the  work  as  soon  as  is  City  Clerk. 

township,   W.    .A.    Irwin.    $8,290;     Busenbark-  specifications  and  drawings  are  completed.    D.  4*Bids   will  be  received   until   noon,   Dec.  3. 

Crawford  road.   Union   township,   Mahoivcy  &  R.  Lyman  is  City  Engineer.  by  Chancery  Clerk,  Vicksburg,  Miss.,   for  one 

Stepp,   $10,500;     lulgar     Henrv     road,     L'nion  ...  oil  tractor  road  roller,  said  roller  not  to  weigli 

township,    W.    A.     Irwin.    $4,970;     James     H.  l^OUlSiana.  ,-,^.pr  25.000  pounds.     Bi.lders  to  give  certilied 

Tharp    road.    Clark    tuwnsbip,    \V.    .A.    Irwin.  The    Trans-Mississippi    Terminal    Co.,    1342  check  for  $250  for  the  faithful  performance  of 

$11,700;     Charles     Marshbarger     road.    Union  .Annunciation   St.,    New   Orleans.   La.,   is   pre-  their    contract.      The    successful    bidder    must 

township,    Snyder    &    Barnett,    $3,455;    .A.     J.  paring  plans  for  paving,  sub-surface  drainage,  give  a  surety  bond  in  the  sum  of  $500  condi- 

•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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tioned  that  said  machine  and  the  material  arid 
workmanship  of  same  will  be  first  class  in 
every  particular  and  that  any  defects  from 
whatsoever  cause,  except  the  careless  handling 
of  said  machine  by  the  agents  of  the  county, 
will  be  replaced  or  renewed  for  a  term  of  one 
year.  After  the  expiration  of  one  year  the 
above  bond  to  be  void  and  of  no  effect.  J.  D. 
Laughlin  is  Clerk. 

Missouri. 

The  Jasper  County  Court,  Carthage,  Mo., 
has  decided  that  the  special  election  held  in 
Sarcoxie  to  determine  the  question  of  the 
formation  of  a  Sarcoxie  special  road  district 
had  carried.  It  was  ordered  that  the  district 
shall  be  organized. 

Montana. 

The  Forestry  Department  has  made  an  ap- 
propriation of  $4,000  to  assist  in  the  construc- 
tion of  a  road  up  the  Swan  River  country, 
according  to  advices  from  Kalispell,  Mont. 
The  road  will  be  a  link  in  the  proposed  road 
between  Helena  and  Kalispell. 

Nebraska. 

^Bids  will  be  received  until  noon,  Nov.  25, 
by  Hall  County  Judge,  Grand  Island,  Nebr., 
for  improving  and  repairing  a  road  com- 
mencing at  the  last  half  section  of  Washing- 
ton township  between  Sections  17  and  20, 
thence  west  through  Center  and  Harrison 
townships,  a  total  distance  of  12%  miles.  G.  E. 
Neumann  is  County  Clerk. 

The  City  Council  of  Fremont,  Nebr..  has  de- 
cided to  construct  25  additional  blocks  of  pave- 
ment next  season,  including  the  repaving  of 
the  business  section. 

New  Jersey. 

•{•Bids  will  be  received  until  2  p.  m.,  Nov. 
2.5,  by  Board  of.  Street  and  Water  Commis- 
sioners, Jersey  City,  N.  J.,  for  the  improve- 
ment of  Frazer  Place,  from  Newark  Ave.  to 
its  northerly  terminus,  in  accordance  with 
.  specifications  on  file  in  the  office  of  the  Clerk 
of  said  Board.  Blank  forms  of  bid,  showing 
estimate  of  quantities  and  agreement  of  sure- 
ties, must  be  obtained  at  the  office  of  the  Chief 
Engineer.  Room  23,  City  Hall,  Jersey  Citv, 
N.  J.  Edward  B.  See  is  Clerk  of  the  Board 
and  John  Prout  is  Chairman  of  the  Committee 
on  Streets  and  Sewers. 

®The  Camden  County  Board  of  Freeholders, 
Camden,  N.  J.,  on  Nov.  1.3  awarded  contracts 
to  Gibbs  &  Co.,  Clementon,  N.  J.,  for  the  con- 
struction of  the  following  roads,  on  condition 
that  the  abutting  property  owners  consent  to 
pay  10  per  cent  of  the  cost  of  construction. 
Blackwood  turnpike  from  City  Line  to  Bell- 
niawr.  on  a  concrete  base  with  "Amiesite"  top, 
$72.56P;  Cuthbert  road,  from  the  Haddonfield 
turnpike  to  the  White  Horse  road,  with  "Amie- 
site," $19,890;  Blackwood  to  Clementon.  $59.- 
638.  On  the  Clementon  end  of  the  road  4,000 
ft.  is  to  be  "Amiesite,"  and  on  the  Blackwood 
end  4,500  ft.  is  to  be  "Amiesite,"  and  between 
these  points  the  construction  is  to  be  of 
macadam. 

®F.  G.  May  of  Palisades  Park,  N.  J.,  has 
been  awarded  the  contract  by  the  Bergen 
County  Commissioners,  Hackensack,  N.  J.,  for 
the  improvement  of  a  little  over  three  miles 
of  Anderson  Ave.,  from  Main  St.,  Fort  Lee, 
to  Bergenline  Ave.,  and  Bull's  Ferry  road  at 
Hudson  County  line,  at  $62,162. 

New  Mexico. 

According  to  reports  from  Santa  Fe,  N. 
Mex.,  the  citizens  of  that  state  on  Nov.  5 
voted  the  issuance  of  bonds  to  the  amount  of 
$.500,000  for  the  construction  of  good  roads. 

New  York. 

©President  Maurice  E.  Connolly  of  the 
Borough  of  Queens,  New  York  City,  has 
awarded  contracts  for  21  Iiighway  improve- 
ment jobs.  The  largest  undertaking  is  that  of 
widening  the  roadway  of  Myrtle  Ave.  from 
Brooklyn  Borough  line  to  Cooper  Ave.,  Glen- 
dale,  about  a  mile  and  three-quarters,  repaving 
with  improved  granite  blocks  and  with  old 
gran'te  blocks  split  and  redressed,  on  a  con- 
crete   foundation.     The    roadway     is    to    be 


widened  by  taking  2Vi  ft.  oft'  the  side- 
walks on  either  side  of  the  roadway.  This 
contract  was  awarded  to  the  Eon  Engineering 
&  Contracting  Co.  at  $178,944.  Other  con- 
tracts awarded  were  as  follows :  Jackson  Ave., 
from  Steinway  Ave.  to  Woodside  Ave.,  Long 
Island  City,  F.  J.  Clancy,  $8,710.  North  side 
of  Polk  Ave.,  from  Alburtis  to  Junction  Ave., 
Corona,  McBride  &  Callan,  $2,761.  Graham 
Ave.,  from  Vernon  Ave.  to  Sherman  St.,^Long 
Island  City,  Astoria  Contracting  Co.,  $6,085. 
Sherman  St.,  from  Ridge  St.  to  Grand  Ave., 
Astoria  Contracting  Co.,  $10,550.  In  Forest 
Ave.,  from  Cornaga  Ave.  to  Bayview  Ave. ;  in 
Brandreth  A.ve.,  from  the  Boulevard  to  Ocean  ; 
on  the  south  side  of  State  St.,  from  Seneca  St. 
to  Cleveland  Ave. ;  on  the  west  side  of  Seneca 
St.,  from  Central  Ave.  to  State  St. ;  on  the 
south  side  of  Central  Ave.,  from  Seneca  St.  to 
McNeil  Ave. ;  on  the  east  side  of  South  Divi- 
sion Ave.,  from  the  Boulevard  to  Ocean  Ave.; 
on  the  west  side  of  Roanoke  Ave.,  from  Cen- 
tral Ave.  to  State  St. ;  on  the  west  side  of  Neil 
Ave.,  from  State  St.  to  Broadway;  on  the 
east  side  of  Nostrand  Ave.,  from  Central  Ave. 
to  State  St.  ;  on  the  south  side  of  Mott  Ave., 
from  Franklin  .'\ve.  to  Kensington  Gardens ; 
on  the  north  side  of  Mott  Ave.,  from  Union 
St.  to  Kensington  Gardens ;  on  the  south  side 
of  Greenwood  Ave.,  from  Broadway  to  Lock- 
wood  Ave.;  on  the  north  side  of  Greenwood 
Ave.,  from  Broadway  to  Lockwood  Ave. ;  on 
the  east  side  of  Cleveland  Ave.,  from  Central 
.Ave.  to  State  St.;  on  the  west  side  of  Broad- 
way, from  Clark  St.  to  Norton  Ave. ;  on  the 
east  side  of  Broadway,  from  Cornaga  Ave.  to 
a  point  opposite  Norton  Ave. :  on  the  south 
side  of  Broadway,  from  McNeil  Ave.  to  New 
Broadway ;  on  the  north  side  of  Broadway, 
from  McNeill  Ave.  to  Oak  St. ;  on  the  south 
side  of  Mott  Ave.,  from  Kensington  Gardens 
to  Bay  St.,  all  in  Far  Rockaway,  William 
Crovello,  $4,195.  Jackson  .Ave.,  from  Junc- 
tion Ave.  to  Fiftv-fourth  St..  Corona,  Denis 
McCarty,  $16,922.'  Broadway,  from  Hoffman 
Blvd.  to  Clermont  Ave.,  Elmhurst,  Freeman- 
Hess  Co.,  $740.  North  side  of  Myrtle  Ave., 
from  Onderdonk  Ave.  to  Forest  Ave.,  Ridge- 
wood,  Peace  Bros.,  $140.  Onderdonk  .Ave., 
from  Willoughbv  .Ave.  to  Elm  St.,  Ridgewood, 
Grady  Bros.,  $4,129. 

®The  Board  of  Contract  &  Supply  of  Syra- 
cuse, N.  y.,  on  Nov.  8  awarded  the  following 
contracts  for  paving  work  :  Guy  B.  Dickinson, 
Syracuse,  Tennyson  Ave.,  from  Milton  Ave. 
to  Avery  Ave.,  with  asphalt,  $10,665;  Madison 
St.,  between  University  and  Irving  Aves.,  with 
asphalt,  $7,636 ;  McCormick  Ave.,  with  asphalt, 
$3,609;  West  Belden  Ave.,  between  Liberty 
and  Eureka  Sts.,  with  asphalt,  $5,918.  The 
Warner-Quinlan  .iKsphalt  Co.  secured  two  con- 
tracts for  resurfacing  pavements  with  asphalt 
as  follows :  East  Willow  St.,  from  North 
State  St.  to  Townsend  St.,  and  Townsend  St., 
from  East  Willow  St.  to  James  St.,  not  in- 
cluding the  railway  strip. 

The  Village  Council  of  Geneva,  N.  Y.,  has 
retained  Consulting  Engineers  Cummings  & 
Downer  to  prepare  plans'  and  specifications  for 
a  concrete  pavement  with  tar  top  or  some 
similar  wearing  surface,  same  to  be  construct- 
ed in  North  Broadway. 

City  Engineer  E.  W.  Sayles  of  Watertown, 
N.  Y.,  has  received  a  number  of  samples  of 
pavements  for  the  proposed  paving  of  State 
St.,  from  Colorado  .Ave.  to  the  city  limits. 
This  street  will  not  be  paved  until  spring. 

The  Common  Council  of  Syracuse,  N.  Y., 
has  adopted  ordinances  starting  proceedings 
to  order  nearly  a  mile  and  a  half  of  pavement 
from  GifTord  St.  to  Chemung  St..  along  the 
line  of  the  Rapid  Transit  Co.'s  Solvay  line. 

City  Engineer  Lanagan  of  Albany,  N.  Y.,  is 
working  on  plans  for  the  extension  of  the 
Manning  Blvd. 

The  New  York  State  Highway  Commission, 
.A.lbany.  proposes  to  let  contracts  for  the  build- 
ing of  the  following  roads  under  the  recently 
voted  $50,000,000  bond  issue  as  soon  as  author- 
ized by  the  Legislature:  Albany  County — 
.Albany  city,  Delaware  Ave.,  .4  miles ;  Albany- 
Glenmont  road,  .95  miles ;  Albany-Bethlehem 
Center,  2.41  miles;  East  Berne-New  Salem,  6 


miles ;  Schenectady  county  line  to  Guilderland, 
3.26  miles.  Clinton  County— Plattsburgh-In- 
graham,  6.09  miles;  Chazy-Ingraham,  5.6  miles. 
Essex  County— Port  Henry-Westport,  e.l^ 
miles,  Fulton  County — Gloversville  city,  1.7$ 
miles  ;  Johnstown,  1.10  miles  ;  Lasselville  road, 
part  1,  4..59  miles ;  Johnstown  city,  1.54  miles; 
Broadalbin-Saratoga,  part  1,  4.83  miles.  Erie 
County — Tonawanda  city,  brick  pavement,  2.16 
miles ;  Tonawanda  Creek-Hunt  Corners,  rock 
asphalt,  4.5  miles ;  Atho!  Springs-Hamburg, 
4.12  miles;  Alden  village,  1.57  miles;  Orchard 
Park-East  Aurora,  6.66  miles ;  Cattaraugus 
Creek,  .76  miles;  East  Aurora-Holland,  9.55 
miles ;  Buffalo,  southwesterly,  5.87  miles. 
Greene  County— Coxsackie,  village,  2.21  miles ; 
this  road  was  advertised  this  year  but  the  bids 
exceeded  engineers'  estimates  and  it  was  not 
awarded.  Rensselaer  County  —  Raymerton- 
Hoosic,  part  1,  6.19  miles;  Nassau  village,  3.S 
miles.  Saratoga  Countv — Schiiylerville-South 
Glens  Falls,  part  1,  8.42  miles;  part  2,  8.24 
miles ;  Broadalbin-Saratoga,  part  5,  4.82  miles ; 
Ballson-Chariton  line,  4.64  miles.  Schenectady 
County — Scotia-High  Mills.  6.35  miles.  Scho- 
harie County — Cobleskill-West  Richmondville,. 
8.94  miles.  Washington  County — Cambridge- 
Ashgrave,  2.06  miles;  Fort  Edward  village,  .57 
miles ;  Hudson  Falls  village,  .97  miles ;  South 
.-^rg^-le,  3.34  miles.  Herkimer  County — Mo- 
hawk village,  .76  miles,  bitulithic  pavement; 
Mohawk-Richfield  Springs,  16.28  miles ;  Cold- 
brook,  part  1,  6.21  miles.  Onondaga  County — 
Liverpool-Cold  Springs,  3.42  miles;  Onondaga 
valley,  0.31  miles;  Vesper-Tully,  1.68  miles; 
Eastwood  village.  Burnett  Ave.,  2.04  miles ; 
Manfana-Niles,  3.13  miles;  Ambcr-Hanilet, 
1.99  miles;  Manlius  Center-Manlius,  4.86  miles; 
South  Bay-Bridgeport,  8.87  miles ;  Fabius  vil- 
lage, 1.31  miles ;  Mysenal-Fayetteville,  4.20 
miles ;  village  of  Solvay,  0.68  miles ;  Lafavette- 
Tullv,  8.78  miles. 

Robert  Carter  &  Co.,  350  Fulton  St.,  Brook- 
lyn, N.  Y.,  at  $25,995,  submitted  the  lowest 
bid  on  Nov.  14  to  the  Park  Board,  5th  .Ave.  and 
64th  St.,  New  York  City,  for  constructing 
gravel  walks,  tennis  courts,  furnishimg  and 
erecting  wrought  iron  picket  fence  and  other 
incidental  work  in  connection  with  the  im- 
provement of  Highland  Park,  Borough  of 
Manhattan. 

Niagara  County — Lockport,  1  mile,  brick ; 
North  Tonawanda  city.  2..33  miles ;  Erie  Ave.. 
North  Tonawanda,  brick  2.77  miles;  Western 
.Ave.,  Lockport,  .6  miles.  Monroe  County — 
Spencerport  road,  10.47  miles.  Genesee  Coun- 
ty— .Mden,  Darian,  Centre.  3.87  miles;  Church- 
ville-Bergin,  .44  miles ;  LeRoy  Pavilion,  part  1,. 
2.90  miles. 

The  Public  Improvement  Committee  of  the 
Chamber  of  Commerce,  .\lbany,  N.  Y.,  has 
submitted  its  report  advocating  the  repaving- 
of  12  of  the  principal  streets  of  the  city,  as 
follows :  North  Pearl  St..  State  St.  to  Clinton 
.Ave. ;  W^-^shington  .Ave.,  Eagle  St.  to  Lark  St. ; 
South  Pearl  St.,  Gansevoort  St.  to  Madison 
Ave. ;  Green  St..  State  St.  to  Madison  Ave. ; 
Madison  Ave.,  Broadway  to  Lark  St. ;  Steu- 
ben St.,  Pearl  St.  to  Broadway;  Columbia  St., 
Pearl  St.  to  Broadway ;  Beaver  St.,  Broadway 
to  Wendell  St. :  James  St.,  State  St.  to  Colum- 
bia St ;  Central  Ave..  Lark  St.  to  Watervliet 
Ave.;  Clinton  Ave.,  Broadwav  to  Pearl  St.; 
State  St.,  Eagle  St.  to  Willett'St. 

North  Carolina. 

®Stancil  Bros.,  Charlotte,  N.  C,  have  been 
awarded  the  contract  by  the  Executive  Boards 
Charlotte,  N.  C,  for  paving  certain  streets,  in- 
rludmg  approximately  .52,781  sq.  yds.  of  bitu- 
lithic. sheet  asphalt,  bituminous  macadam  or 
Roman  Road  pavement.  Bids  were  opened 
Oct.  30.    J.  Firth  is  City  Engineer. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Nov.  22,. 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Lib- 
erty St.,  from  a  point  120  ft.  west  of  the  west 
curb  of  Manss  Ave.  to  the  east  curb  of  Rose- 
mont  Ave.,  by  grading,  setting  granite  curb, 
paving  the  roadway  with  hillside  brick  and 
constructing  the  necessary  drains  and  inlets. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engineer, 


■{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Department  of  Public  Service.  Each  proposal 
must  be  accompanied  by  bond  in  the  sum  of 
$2,500,  or  a  certified  check  on  a  solvent  bank. 
M.  J.  Keefe  is  Clerk. 

•J«Bids  will  be  received  until  noon,  Nov.  22, 
by  Director  of  Public  Service  V.  T.  Price, 
Cincinnati,  O.,  for  the  improvement  of  Innes 
Ave.,  from  Bruce  Ave.  to  Frederick  Ave.,  by 
grading,  setting  stone  curbs,  paving  the  road- 
way with  brick  and  constructing  the  necessary 
drains,  inlets  and  retaining  walls.  Plans, 
.specifications  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Chief  Engineer, 
Department  of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$5,500,  or  a  certified  check  on  a  solvent  bank. 
M.  J.  Keefe  is  Clerk. 

4*Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Neave 
St.,  from  West  Si.xth  St.  to  Staebler  St.,  by 
paving  with  granite  block  pavement.  Plans, 
specifications  and  blank  proposals  can  be  ob- 
tained at  the  office  of  the  Chief  Engineer,  De- 
partment of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$2,500,  or  a  certified  check  on  a  solvent  bank, 
as  a  guarantee  that  if  the  proposal  be  accepted 
a  contract  will  be  entered  into.  M.  J.  Keefe  is 
Clerk. 

^Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Knox 
St.,  from  Thompson  Ave.  to  Saturn  St.,  by 
grading,  setting  stone  curbs,  paving  the  road- 
way with  brick  from  Thompson  Ave.  to  Scully 
Ave.,  and  with  bituminous  macadam  from 
Scully  Ave.  to  Saturn  St.,  and  constructing  the 
necessary  drains  and  inlets.  Plans,  specifica- 
tions and  blank  proposals  can  be  obtained  at 
the  office  of  the  Chief  Engineer,  Department 
of  Public  Service.  Each  proposal  must  be 
accompanied  by  a  bond  in  the  sum  of  $1,000, 
or  a  certified  check  on  a  solvent  bank,  as  a 
guarantee  that  if  the  proposal  be  accepted  a 
contract  will  be  entered  into.  M.  J.  Keefe, 
Clerk. 

^•Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price.  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Iowa 
St.,  from  McGregor  Ave.  to  its  southern 
terminus,  by  constructing  cement  curb  and 
paving  the  roadway  with  bituminous  macadam. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engineer, 
Department  of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$400,  or  a  certified  check  on  a  solvent  bank,  as 
a  guarantee  that  if  the  proposal  be  accepted  a 
contract  will  be  entered  into.  M.  J.  Keefe, 
Clerk. 

•J*Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Denver 
(formerly  NefT)  Ave.,  from  Wilder  Ave.  to 
Maxwell  place,  by  paving  with  bituminous 
macadam.  Plans,  specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the 
Chief  Engineer,  Department  of  Public  Serv- 
ice. Each  proposal  must  be  accompanied  by  a 
bond  in  the  sum  of  $1,200,  or  a  certified  check 
on  a  solvent  bank,  as  a  guarantee  that  if  the 
proposal  be  accepted  a  contract  will  be  entered 
into.  Bidders  must  use  the  printed  forms,  as 
none  other  will  be  received.  M.  J.  Keefe, 
Clerk. 

^•Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  Cole- 
rain  Ave.,  from  Bank  St,  to  Harrison  .^ve.,  by 
paving  the  roadway  with  stone  block  pave- 
ment. Plans,  specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the 
Chief  Engineer,  Department  of  Public  Serv- 
ice. Each  proposal  must  be  accompanied  by  a 
bond  in  the  sum  of  $1,600,  or  a  certified  check 
on  a  solvent  bank,  as  a  guarantee  that  if  the 
proposal  be  accepted  a  contract  will  be  entered 
into.     M.  J.  Keefe,  Clerk. 

•J«Bids  will  be  received  until  noon,  Nov.  22, 
by  V.  T.  Price,  Director  of  Public  Service. 
Cincinnati,  O.,  for  the  improvement  of  Court 
St.,  from  Sycamore  St.  to  Broadway,  by  pav- 

•J»  indicates 


ing  the  roadway  with  granite  block  pavement. 
Plans,  specifications  and  blank  proposals  can 
be  obtained  at  the  office  of  the  Chief  Engineer, 
Department  of  Public  Service.  Each  proposal 
must  be  accompanied  by  a  bond  in  the  sum  of 
$3,000,  or  a  certified  check  on  a  solvent  bank, 
as  a  guarantee  that  if  the  proposal  be  accepted 
a  contract  will  be  entered  into.  M.  J.  Keefe, 
Clerk. 

4«Bids  will  be  received  until  10  a.  m.,  Nov. 
26,  by  Board  of  Cuyahoga  County  Building 
Commissioners,  Cleveland,  O.,  for  furnishing, 
delivering  and  spreading  upon  the  new  Court 
House  grounds,  top  soil,  all  in  accordance 
with  the  specifications  prepared  by  the  County 
Engineer  and  approved  by  this  Commission. 
Specifications  and  blank  form  of  proposal  may 
be  obtained  from  the  Clerk  of  the  Commission, 
at  the  office  of  the  Commission  in  the  new 
Court  House,  Lakeside  Ave.  Each  proposal 
must  be  accompanied  by  a  certified  check  on  a 
solvent  bank  in  the  County  of  Cuyahoga,  O., 
in  the  sum  of  $1,000. 

®The  State  Highway  Commission,  Colum- 
bus, O.,  James  R.  Marker,  Commissioner,  has 
awarded  the  contract  for  grading  and  paving 
with  waterbound  macadam  the  Kilbourne  Road 
in  Eden  Township,  Seneca  County,  at  $4,780. 
The  road  is  5,280  ft.  long  and  10  ft.  wide.  Bids 
were  opened  Nov.  15. 

®Schuerman  &  Keller,  of  Madisonville,  O., 
have  been  awarded  the  contract  fy  the  Board 
of  Hamilton  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction  under  Specifica- 
tions No.  402,  of  a  retaining  wall  on  Indian 
Hill  Ave.,  about  1%  miles  east  of  Plainville 
Pike,  in  Columbia  Township,  at  $1,464.  Bids 
were  opened  Nov.  8. 

®The  Northern  Construction  Co.,  Bellevue, 
O..  has  been  awarded  the  contract  by  James 
R.  Marker,  State  Highway  Commissioner.  Co- 
lumbus, O.,  for  grading  and  paving  with  a 
waterbound  macadam  the  West  Center  Road 
in  Bloom  Township,  Seneca  County,  at  $4,310. 
The  road  is  5,370  ft.  long  and  10  ft.  wide.  Bids, 
were  opened  Nov.  15. 

®Jas.  S.  Smith,  of  Salem,  O..  has  been 
awarded  the  contract  by  James  R.  Marker, 
State  Highway  Commissioner,  Columbus,  O., 
for  grading  and  paving  with  brick  for  heavy 
traffic  the  Salem  Ellsworth  road  in  Perry 
Township.  Columbiana  Countv,  at  $15,825.  The 
road  is  5,280  ft.  long  and  10  and  14  ft.  wide. 
Bids  were  opened  Nov.  15. 

®Geo.  Bauer,  of  Pomeroy,  O.,  has  been 
awarded  the  contract  by  State  Highway  Com- 
missioner James  R.  Marker,  Columbus,  O.,  for 
grading  and  paving  with  bituminated  concrete 
the  Rutland  Pomeroy  Extension  road  in  Rut- 
land Township,  Meigs  Countv,  at  $8,700.  The 
road  is  5,587  ft.  long  and  12  ft.  wide.  Bids 
were  opened  Nov.  1. 

®Samuel  Willoughby,  of  London,  O.,  has 
been  awarded  the  contract  by  the  Board  of 
Madison  County  Commissioners,  London,  O., 
for  grading  and  graveling  the  hill  on  the  East 
Pike  at  Eva  Stevens'  farm  in  Canaan  Town- 
ship. Bids  were  opened  Nov.  11  by  H.  M. 
Chaney.  County  Auditor. 

A  petition  has  been  circulated  among  the 
owners  of  property  abutting  on  the  Canton- 
Massillon  road  between  Massillon  and  Reed- 
urban  for  the  construction  of  a  brick  boule- 
vard between  those  two  points.  The  petition 
will  be  presented  at  a  meeting  of  the  Stark 
County  Commissioners,  Canton,  O. 

The  citizens  of  Cincinnati.  O.,  on  Nov.  5 
voted  the  issuance  of  bonds  to  the  amount  of 
$750,000  for  park  purposes. 

The  citizens  of  the  village  of  Norwood.  O., 
on  Nov.  5  voted  against  the  issuance  of  bonds 
as  follows  for  street  work :  $25,000  to  extend 
Crown  Ave.;  $10,000  to  extend  Ross  .^ve. : 
$10,000  to  extend  Franklin  Ave.,  and  $10,000  to 
extend  Lafavettc  Ave. 

No  bids  were  received  Nov.  15  by  State 
Highway  Commissioner  James  R.  Marker.  Co- 
lumbus.' O.,  for  grading  and  paving  with  a 
waterbound  macadam  the  East  Center  road, 
Bloom  Township,  Seneca  County.  The  road  is 
5,765  ft.  lone  and  10  ft.  wide,  and  estimated 
to  cost  $4,733.  ^         .    . 

The  Board  of  Stark  County  Commissioners, 
Canton,  O.,  rejected  all  bids  received  Nov.  13 


for  the  improvement  of  West  Ely  St.,  and 
Harrison  Road,  in  Lexington  Township,  the 
same  being  above  the  estimate.  J.  H.  McCon- 
nell  is  County  Auditor. 

Oregon. 

According  to  unofficial  returns  from  Salem, 
Ore.,  the  citizens  of  that  state  at  the  recent 
election  voted  the  following  Harmony  bills. 
Bill  providing  for  the  working  of  convicts  on 
county  roads ;  bill  providing  for  working  of 
county  and  city  prisoners  on  county  roads ; 
constitutional  amendment  limiting  the  state  in- 
debtedness for  road  construction  to  2  per  cent 
of  taxable  property  in  the  state ;  constitutional 
amendment  limiting  county  indebtedness  for 
road  construction  to  2  per  cent  of  taxable  prop- 
erty in  the  state;  Grange  bill  authorizing  coun- 
ties to  issue  bonds  in  the  construction  of  per- 
manent roads. 

Pennsylvania. 

®The  Public  Service  Construction  Co.,  of 
Buffalo,  N.  Y.,  has  been  awarded  the  contract 
for  5,841  ft.  of  road  iii  Avoca  Borough,  Lu- 
zerne County,  Pa.,  and  the  McNerney  Con- 
struction Co.,  of  Canton,  O.,  secured  the  .con- 
tract for  20,053  ft.  of  road  in  Oakland  Town- 
ship, Susquehanna  County.  Both  coritracts 
were  awarded  by  State  Highway  Commissibn- 
er  E.  M.  Bigelow,  Harrisburg. 

At  the  recent  election  the  citizens  of  Penn- 
sylvania voted  in  favor  of  the  proposed  amend- 
niient  to  the  constitution  to  permit  the  state 
to  issue  bonds  up  to  $50,000,000  for  building 
good  roads. 

Texas. 

®Mayor  Jones  of  San  Antonio,  Tex.,  has 
signed  the  contract  with  the  Alamo  Paving 
Co.  for  the  paving  of  South  Alamo  St.,  from 
Garden  St.  to  the  Sap  depot.  The  approxi- 
mate cost  of  the  work  is  $24,000. 

®The  Board  of  Municipal  Commissioners. 
Dallas,  Tex.,  has  awarded  the  contract  for  the 
paving  of  Pennsylvania  Ave.,  from  Colonial 
to  Oakland  Ave.,  to  the  Texas  Bitulithic  Co. 
of  that  city  at  $29,566.  Other  bidders  on  the 
work  were  as  follows :  The  Creosoted  Wood 
Block  Paving  Co.,  $37,895 ;  the  Roach-Manigan 
Co.,  $37,955  for  wood  blocks  and  $25,716  for 
Bermudez  asphalt;  R.  C.  Stubbs  &  Co.,  $23,- 
612  for  vibrolithic. 

®The  Texas  Co.  has  been  awarded  the  con- 
tract by  the  County  Commissioners,  Galveston, 
Tex.,  for  oiling  two  miles  of  the  main  county 
road  north  of  the  causeway,  at  $0.05%  per  gal. 

The  citizens  of  Nacogdoches.  Tex.,  at  a  re- 
cent election  voted  in  favor  of  the  front  foot 
paving  plan.  The  city  has  $30,000  in  bonds 
and  the  result  of  the  election  will  permit  of 
the  expenditure  of  $90,000  for  street  paving. 
G.  A.  Blount  and  O.  F.  Swift  are  in  charge  of 
streets.    J.  R.  McKinney  is  City  Clerk. 

An  election  will  be  held  in  Port  Lavaca. 
Tex.,  some  time  during  this  month  for  the 
purpose  of  voting  on  the  issuance  of  good 
roads  bonds  to  the  amount  of  $150,000. 

Washington. 

^•Bids  will  be  received  until  10  a.  ni.,  Nov. 
23,  bv  J.  W.  Sweazy.  County  Clerk.  Walla 
Walla.  Wash.,  for  the  construction  of  Perma- 
nent Highwav  No.  3. 

®The  Thurston  County  Commissioners, 
Olvmpia,  Wash.,  have  awarded  the  contract 
for  graveling  the  Kerner  road  between  Oyster 
and  Mud  Bavs  to  J.  C.  Whitney. 

®The  City  Commissioners.  Everett,  Wash., 
have  awarded  the  contract  for  the  improve- 
ment of  16th  St.,  between  Rucker  .\vc.  and 
Chestnut  St..  to  the  .^tlas  Construction  Co.,  at 
$22,852.  Other  bidders  were:  W.  Henry  & 
Co.,  $26,520:  .\mcrican  Contracting  Co.,  $29,- 
081 ;  Atlas  Construction  Co..  $22,752,  for  laying 
a  concrete  pavement.    .Asphalt  will  be  used. 

®The  Board  of  Public  Works  of  Seattle. 
Wash.,  on  Nov.  8  awarded  the  contract  for  the 
paving  of  31st  .\vc.  S.  ct  al,  to  Dicken  St 
Rightmire  of  that  city,  at  $12,978. 

®Clias.  H.  Snodgrass  &  John  McGee,  of 
Clinton,  Wash.,  have  been  awarded  the  con- 
tract by  Island  County  Commissioners.  H.  T. 
Wanamacker,  Auditor,  Coupcville,  Wash.,  for 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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grading  the  Road  Ko.  51.  known  as  Glendale 
Road,  at  $732.    Bids  were  opened  Nov.  8. 

®P.  J.  McHugh  was  awarded  the  contract 
on  Nov.  8  by  the  Board  of  Public  Works  of 
Seattle,  Wash.,  for  the  paving  of  the  alley  in 
T)lock  34,  Capitol  Hill  addition,  at  $3,143. 

®Jos.  Warter,  of  Tacoina,  Wash.,  has  been 
awarded  the  contract  for  paving  streets  at 
Sumner,  Wash.,  at  $19,200,  on  Warrenite  with 
a  concrete  base. 

The  Board  of  Garfield  County  Commission- 
ers, Pomeroy,  Wash.,  rejected  all  bids  received 
Nov.  4  for  the  construction  of  the  new  Colum- 
bia center  grade  road. 

The  citizens  of  Wahkiakum  County,  Wash., 
on  Nov.  0  voted  the  issuance  of  bonds  to  the 
amount  of  $.50,000  for  road  work.  Cathlamet 
is  the  county  seat. 

The  City  Council  of  Seattle,  Wash.,  is  hav- 
ing plans  prepared  for  the  improvement  of 
Fremont  Ave.,  North  •50th  St.,  Phinney  and 
Greenwood  Aves.,  to  North  8.5th  St.,  by  as- 
phalt paving.  This  work  will  involve  the  ex- 
penditure of  a  total  of  approximately  $28.3,000. 


The  city  of  Wenatchec,  Wash.,  it  is  ^  re- 
ported, will  ask  for  bids  at  once  on  various 
materials  for  paving  the  business  district  from 
the  railway  station  to  First  St.,  including  in- 
tersecting streets  from  Columbia  to  Mission. 
It  is  planned  to  start  work  about  April  1. 

Following  bids  were  received  Nov.  8  by  the 
Board  of  Public  Works  of  Seattle,  Wash.,  for 
the  paving  of  East  Prospect  St.  et  al. :  Inde- 
pendent Asphalt  Paving  Co.,  $36,111;  F.  Mc- 
Lellan,  $34,701;  J.  Ruthe  &  Co.,  $.35,923;  T. 
Rvan.  $36,877;  P.  J.  McHugh,  $35,523;  Elliott 
Construction  Co.,  1813  Fourth  Ave.,  Seattle, 
$34,719;  Barber  Asphalt  Paving  Co.,  $40,959;' 
McGuire  &  Moon,  $-38,124,  and  Xura  Case, 
$37,6-55. 

Wisconsin. 

The  city  of  Janesville,  Wis.,  plans  the  pur- 
chase of  two  new  oiling  machines  for  street 
work.     C.  V.  Kerch  is  City  Engineer. 

Canada. 

According  to  advices  from  Prince  Rupert, 


B.  C,  plans  lor  a  road  around  Kalen  Island, 
which  will  cost  approximately  $150,000,  have 
been  sent  to  Victoria  for  approval.  The  road 
will  be  constructed  of  a  uniform  height  of  150 
ft.  above  sea  level. 

The  business  men  of  Markara,  York  County, 
Ont..  and  the  Board  of  Trade  recently  held  a 
meeting  to  consider  the  best  course  to  be 
adopted  for  the  entire  paving  of  Main  St.,  the 
county  system  going  only  as  far  north  as 
Joseph  St.,  a  distance  of  less  than  half  a  mile. 

Following  bids  were  received  recently  by  the 
city  of  South  Vancouver,  B.  C,  for  paving  5 
miles  of  the  Westminster  Road,  2V6  miles,  with 
granitoid  and. 2%  miles  with  wood  block;  (a) 
5-in.  base,  (b)  0-in.  base ;  South  Vancouver 
Builders'  Supply  Co.,  (a)  $158,212,  (b)  $168,- 
277 ;  M.  P.  Cotton  &  Co.,  (b)  $207,480 ;  Brit- 
ish Columbia  Granitoid  Co.,  (b)  $229,361; 
Wood  Block-Romano  Pinto  &  Co.,  $275,148; 
V  L.  Macadam  &  Co.,  $227,286;  Leddingham 
&  Cooper,  $294.0.53;  T.  R.  Nickson  &  Co.. 
$317,478. 


BRIDGES  —  STEEL     AND      CONCRETE 


Alabama. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
22,  by  Commissioners  of  Greene  County,  Eu- 
faula,  Ala.,  for  furnishing  and  erecting  six 
steel  bridges.  A  certified  check  for  $400 
must  be  filed  with  each  bid.  W.  S.  Keller  is 
State  Highway  Engineer,  Montgomery,  Ala. 

Arkansas. 

The  United  States  War  Department  has  no- 
tified W.  D.  Hearn,  President  of  the  Jefferson 
County  Free  Bridge  Commission,  Pine  Bluff, 
Ark.,  that  plans  have  been  approved  for  the 
construction  of  the  proposed  bridge  over  the 
Arkansas  River  several  miles  above  Pine 
Bluff. 

Bids  were  received  Nov.  8,  by  the 
Board  of  Public  Affairs,  Little  Rock,  Ark.,  for 
the  construction  of  the  proposed  West  Third 
St.  viaduct,  but  the  opening  of  the  tenders  was 
postponed  until  Nov.  25.  The  cost  of  the 
structure  is  estimated  at  $75,000. 

California. 

•{•Bids  will  be  received  until  10  a.  in.,  Nov. 
25,  by  J.  F.  Eastman,  Clerk  Yuba  County, 
Marysville,  Calif.,  for  the  construction  of  a 
three  hinged  concrete  arch  bridge  (Thomas 
&  Post  plan)  over  the  Yuba  River  as  Parks 
Bar,  Yuba  County,  Calif.  Specifications  may 
he  obtained  of  the  county  clerk  for  $5. 

®The  Board  of  Yuba  County  Supervisors, 
Marysville,  Calif.,  has  aw-arded  the  contract 
for  the  construction  of  bridges  to  the  Port- 
land Concrete  Pile  Co..  Portland,  Ore.,  at 
$12,7.50. 

A  petition  has  been  filed  by  the  Cortland 
Ave.  Improvement  Association  with  the  Board 
of  Supervisors,  San  Francisco,  Calif.,  asking 
for  the  construction  of  a  tunnel  through  Fol- 
som  St.  hill  from  a  point  .500  feet  north  of 
Ripley  St.  to  Powliattan  St.,  and  for  a  viaduct 
running  from  Twenty-sixth  and  Folsom  Sts. 
to  the  tunnel,  and  from  the  southern  end  of 
<he  tunnel  to  across  Islais  Creek.  The  via- 
duct, as  proposed,  will  be  built  in  two  sec- 
tions. The  first  section  will  run  from  Twenty- 
sixth  and  Folsom  Sts.  to  the  northern  entrance 
of  the  tunnel.  This  will  span  a  steep  grade 
which  is  said  to  be  a  great  impediment  to  traf- 
fic. The  second  section  is  to  start  from  a 
point  south  of  the  tunnel  and  span  Islais 
Creek,  running  to  the  extension  of  Folsom  St. 
in  the  Crocker  tract. 

Colorado. 

®The  Board  of  Pulilic  Works.  Denver,  Colo., 
has  awarded  the  contract  to  the  Duffy  Stor- 
age and  Moving  Co.,  at  $1,625  lor  moving  two 
bridges.  The  Larimer  St.  bridge  is  to  be 
moved  to  York  St. ;  the  Downing  bridge  to 
York  St. 


Connecticut. 

The  Public  Utilities  Commission  of  Con- 
necticut has  instructed  the  New  York,  New- 
Haven  &  Hartford  R.  R.  and  the  Central  Ver- 
mont R.  R.  to  take  immediate  steps  to  ob- 
viate the  dangers  e.xistant  on  the  grade  cross- 
ings in  New  London.  A  foot-bridge  will 
probably  be  constructed  over  the  tracks  at 
Lower  State  St. 

Florida. 

-\  proposition  was  voted  upon  recently  by 
the  citizens  of  Duval  County,  Fla.,  to  petition 
the  Board  of  County  Commissioners  to  call 
an  election  for  voting  on  the  issuance  of  $360,- 
000  of  bonds  for  the  construction  of  a  bridge 
over  the  St.  Johns  River  at  Jacksonville.  Fla. 

Georgia. 

A  resolution  has  been  introduced  into  the 
City  Council  of  Macon,  Ga.,  providing  that  the 
property  necessary  for  the  construction  of  the 
proposed  Bay  St.  underpass  be  condemned. 
The  Central  of  Georgia  R.  R.  is  to  have  charge 
of  the  work.  J.  B.  Maddock.  Savannah,  Ga.,  is 
Engineer  of  Bridges  and  Buildings  of  the 
railroad. 

Illinois. 

The  incorporators  of  the  Hamilton,  Warsaw 
&  Keokuk  Bridge  Co.,  which  was  recently  or- 
ganized in  Illinois  to  construct  bridges  for 
railroad  or  other  use  over  the  Mississippi 
River,  are  as  follows:  W.  A.  Dodge,  Cashier 
of  the  Hill-Dodge  Banking  Company;  John 
Giller.  of  the  Popel  &  Giller  Brewing'  Co. ;  R. 
O.  Marsh.  Civil  Engineer;  John  M.  Hungate, 
Cashier  of  the  Farmers'  National  Bank,  all 
of  Warsaw,  and  Cornelius  T.  Daugherty, 
Mayor,  and  Earl  W.  Wood,  Secretary  of  the 
Business  Club,  of  Hamilton,  III. 

Bids  are  to  be  asked  shortly  for  the  con- 
struction of  the  subwav  under  the  tracks  of 
the  Wabash  R.  R.  at  Tenth  and  Cook  Sts., 
Springfield,  111.  Frank  H.  Hamilton  is  Com- 
missioner  in   charge. 

Officials  of  the  Chicago,  Burlington  & 
Quincy  Railroad  have  taken  up  with  the  D. 
M.  Sw-ain  Co.,  Peoria,  111.,  the  matter  of  in- 
stalling a  draw  in  the  fixed  bridge  over  the 
Illinois  River  at  La  Salle.  111.  C.  H.  Cartlidge. 
Chicago,  111.,  is  Bridge  Engineer  of  the  rail- 
road company. 

Indiana. 

®TIie  Johnson  Count}-  l!oard  of  Commis- 
sioners, Franklin.  Ind.,  awarded  the  contract 
for  the  construction  of  a  bridge  in  Union 
Township  to  Albert  Haniran.  at  $1,799.  Bids 
were  opened  Nov.  11. 

Iowa. 


.A.t  a  conference  with  a  delegation  from  the 
.Sevastopol       Improvement       League.      Josepli 

4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Myerly,  Councilman,  Des  Moines,  Ja.,  stated 
that  plans  were  under  way  for  the  extension 
of  the  Seventh  St.  viaduct  and  for  the  con- 
struction of  a  new  bridge  over  the  Raccoon 
River  at  Seventh  St.  Horace  Susong  is  Citv 
Clerk. 

At  the  recent  election  the  citizens  of  Polk 
County,  la.,  according  to  advices  from  Des 
Moines,  la.,  voted  to  issue  $100,000  of  bonds 
for  the  construction  of  concrete  bridges. 

Kansas. 

The  following  bids  were  received  by  the 
h'irc  and  Wjiter  Board,  Kansas  City,  Kan., 
for  the  removal  of  the  water-flow  line  bridge 
over  the  Kaw  River :  Kansas  Citv  Bridge  Coiti- 
paiiv,  $27,-500 ;  Midland  Bridge  Companv,  $26,- 
000;  Blodgett  Construction  Company,  $32,000; 
H.  H.  Kepler,  $16,400;  Charles  Lindcr,  $16,500. 
All  bids  were  rejected. 

Kentucky. 

The  Board  of  Park  Commissioners,  Louis- 
ville, Ky.,  has  rejected  all  bids  received  for  the 
construction  of  a  concrete  bridge  in  Cherokee 
Park,  where  the  wooden  bridge  No.  1  now 
stands.  The  bids  submitted  were  as  follows : 
Pierce  Butler,  $6,015;  L.  W.  Hancock  Co., 
$6,750;  J.  H.  Cahill,  $7,444,  and  George  M. 
Eady,  $5,726.  .All  contractors  bidding  on  the 
work  were  of  Louisville,  Ky. 

Louisiana. 

®Tlie  Police  Jurj-,  according  to  advices  from 
Franklin,  La.,  has  awarded  the  contract  for 
the  construction  of  the  bridge  over  Bayou 
Teche  at  Charenton  to  Jeffrey  Iron  Works, 
Jeanerette,  La.,  at  $5,000. 

Maryland. 

The  proposition  to  secure  a  loan  of  $2,0(*0,- 
000  for  the  South  Baltimore  bridge,  was  voted 
down  by  the  citizens  of  Baltimore,  Md..  at 
the  recent  election. 

The  Anne  Arundel  County  Commissioners. 
.Annapolis,  Md.,  have  decided  upon  Green's 
Wharf,  near  the  mouth  of  the  creek,  as  the 
site  for  the  construction  of  the  proposed 
bridge  over  Stoney  Creek  in  the  Third  District. 
According  to  surveys  made  by  Countv  Engi- 
neer Green,  the  site  selected  provides  the  most 
direct  route  to  Baltimore  city  and  it  will  be  of 
convenience  to  a  greater  number  of  taxpav- 
mg  residents.  The  width  of  the  creek  where 
the  bridge  w  ill  be  erected  is  about  700  ft.  The 
bridge  will  cost  $12,000,  funds  for  its  erec- 
tion having  been  derived   from  a  bond  issue. 

As  a  result  of  the  conference  between  the 
Talbot  County  Commissioners,  Easton.  Md.. 
with  the  State  Roads  Commission  at  Balti- 
more, Nov.  14.  it  is  probable  that  the  con- 
tract for  the  construction  of  the  new  Miles 
River  bridge  will  be  awarded  to  the  lowest 
bidder.  The  Raymond  Concrete  Pile  Co..  Bal- 
let recently. 
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timore,  Md..  at  $.")I..")(Mi.  It  is  thought  that  the 
draw  may  be  built  for  $.">,000,  which  will  make 
the  total  cost  of  the  bridge  $56,500,  which  is 
$3,500  within  the  appropriation.  The  four 
bids  for  the  work  of  building  the  bridge  were 
opened  at  the  regular  meeting  of  the  county 
commissioners  Nov.  12.  Edward  L.  Micheau, 
Baltimore,  bid  $59,145:  Thomas  Shehan,  Rich- 
mond, Va.,  $.54,480;  P.  S.  Ligon,  Baltimore, 
$61,500;  Raymond  Concrete  Pile  Co.,  $51,500; 
George  A.  Seymour,  $4,459  to  construct  the 
mile  of  road  in  connection  with  the  bridge,  as 
required  by  the  Shoemaker  Act,  but  the  road 
work  has  been  postponed  until  a  future  time. 
F.  W.  Seth  is  County  Road  Kngineer,  Easton, 
Md. 

Michigan. 

®The  Township  Bi.iard,  [\ortage.  ^Mich.,  has 
awarded  the  contract  for  the  construction  of 
two  bridges  to  the  Illinois  Bridge  Co.,  at 
$3,644.  The  structures  which  will  be  of  re- 
inforced concrete,  will  be  located  as  follows. 
One  a  35-ft.  span  over  the  Otter  River,  six- 
miles  south  of  the  Superior  mine,  and  one 
44-it.  span  over  the  Pilgrim,  one  mile  below 
Superior. 

At  a  special  meeting  of  the  Park,  Cemetery 
&  Street  Commission,  Marquette,  Mich.,  all 
bids  received  for  the  construction  of  the  pro- 
posed reinforced  concrete  bridge  over  Carp 
River  on  Lake  St.,  at  the  Carp  furnace  were 
rejected.  Repairs  will  be  made  on  the  struc- 
ture and  bids  for  a  new  bridge  will  be  asked  in 
the  spring.  The  estimated  cost  of  building  the 
bridge  was  $2,700. 

The  citizens  of  Grand  Rapids.  Mich.,  at  the 
recent  election  voted  against  the  proposed 
bond  issue  of  $175,000  for  the  construction  of 
a  new  bridge  at  Pearl  St.  It  is  probable  that 
the  question  will  be  brought  up  again  at  the 
spring  election.  L.  E.  Stevens  is  City  En- 
gineer. 

.  The  City  Commission  of  Port  Huron.  Jlich., 
has  received  a  communication  from  P.  H.  Phil- 
lips, Attorney  for  the  City  Electric  Ry.  Co.. 
asking  that  the  plans  for  the  proposed  new 
Military  St.  bridge  be  altered  to  provide  for 
the  construction  of  the  necessary  overhead 
equipinent  for  street  railway  cars.  The  rail- 
way company  is  willing  to  stand  the  extra  ex- 
pense. The  Osborne  Engineering  Co.,  Cleve- 
land, O.,  are  Engineers. 

Minnesota. 

The  Park  Board.  Minneapolis,  Minn.,  has 
authorized  the  Secretary  to  notify  the  officials 
of  the  Minneapolis  &  St.  Louis  R.  R.  Co..  that 
the  proposed  canal  between  Cedar  Lake  and 
Lake  of  the  Isles  will  cross  the  company's 
right-of-way  before  the  end  of  the  present 
season.  The  Board  asks  that  the  company 
build  a  bridge  that  will  clear  the  water  by 
1-52%  ft.  and  will  span  an  opening  .50  ft.  wide. 

Mississippi. 

®Thc  contract  for  the  cnnstruction  of  a  con- 
crete arch  bridge  over  the  Glass  Bayou  in 
Warren  County.  Miss.,  has  been  awarded  to 
the  Vicksburg  Boiler  &  Iron  Works,  Vicks- 
burg.  Miss.,  at  $7,96(!.  Bids  were  opened  by 
J.  T).  Laughlin.  Chancery  Clerk.  Nov.  (!. 

Missouri. 

®The  Board  of  Jasper  County  Commission- 
ers is  reported  to  have  awarde<l  to  the  Illi- 
nois Bridge  Co.,  of  which  W.  C.  Hughes,  In- 
dependence. Mo.,  is  representative,  the  con- 
tract for  the  construction  of  the  bridge  over 
Sprin.g  River  northwest  of  Carthage,  Mo.,  at 
$10,400. 

The  free  bridge  bond  issue  submitted  to 
the  voters  of  St.  Louis,  Mo.,  at  the  Nov.  5 
election  was  defeated. 

.\  delegation  of  citizens  from  Carlervillc 
and  Webb  City,  Mo.,  recently  conferred  with 
the  Jasper  County  Court.  Carthage,  Mo.,  con- 
cerning the  petition  for  the  construction  of  a 
wagon  bridge  over  the  Center  Creek  at  Lake- 
side Park. 

A  resolution  has  been  introduced  into  the 
City  Council  of  Joplin,  Mo.,  providing  that  a 
proposition  be  put  to  a  vote  of  the  people  for 
the  construction  of  a  viaduct  at  Broadway,  C. 
B.  Anderson  is  City  Engineer. 


Nebraska. 

4*I>ids  will  be  received  until  noon,  Nov.  25, 
liy  Boyd  County  Clerk,  S.  .-X.  Richardson, 
Butte.  Ncbr.,  for  the  furnishing  of  material 
and  the  construction  of  the  following  bridges 
in  Boyd  County,  Nebr. :  One  40-ft.  steel  bridge 
across  Ponca  Creek,  in  the  south  half  of  Sec- 
tion 24-35-15,  at  the  point  known  as  the  Bart- 
lett  Crossing.  One  .50- ft.  steel  bridge  across 
Ponca  Creek  in  Spencer  Township  east  of  the 
town  of  Spencer,  at  the  point  known  as  the 
Mills  Crossing.  One  GO-ft.  steel  bridge  across 
Ponca  Creek  one  mile  west  of  the  town  of 
Lynch,  at  the  point  known  as  Fred  Ellis 
crossing.  Two  .50-ft.  steel  bridges  across 
Ponca  Creek,  in  Sections  12  and  13,  Township 
34,  Range  13.  One  80-ft.  steel  bridge  in 
Lynch  Township  just  west  of  the  town  of 
Lynch.  Bridges  to  be  on  red  cedar  piling,  with 
steel  caps.  All  of  said  bridges  to  be  accord- 
ing to  plans  and  specifications  now  on  file  in 
the  office  of  the  County  Clerk  and  all  bids  to 
be  accompanied  by  certified  checks  for  $100, 
and  bids  for  bridges  to  be  separate  from  bids 
for  approaches.  Bids  to  be  also  filed  for  ap- 
proaches   as   ordered. 

New  Mexico. 

The  Board  of  Valencia  County  Connnission- 
crs.  Los  Lunas,  N.  Mex.,  is  making  prepara- 
tions to  erect  a  bridge  over  the  Rio  Grande 
River  at  Belen,  N.  Mex.  The  State  Engineer 
will  now  prepare  figures  on  the  probable  cost 
of  the  bridge,  and  these  will  be  submitted  to 
the  Board  of  Commissioners.  If  the  cost  is 
not  too  great,  and  finances  can  be  properly  ar- 
ranged, the  bridge  will  be  erected  as  soon  as 
bids  can  be  advertised  for.  Eugene  Kempe- 
nich,  of  Peralta,  Chairman  of  the  Board  of 
Connnissioners. 

New  Jersey. 

The  following  bids  were  received  by  the 
Park  Commission,  Bridgeton,  N.  J.,  for  the 
construction  of  a  reinforced  concrete  bridge 
over  the  Raceway  in  Tumbling  Dam  Park  be- 
tween the  rustic  bridge  and  the  old  wooden 
bridge  it  is  .to  supersede:  Ogden  Piatt,  $2,380; 
Itridgeton   Construction   Co..   $2,794. 

New  York. 

^Bids  will  be  received  until  1  p.  m.,  Dec. 
2.  by  State  Highway  Commission,  Albany,  N. 
Y.,  for  construction  of  the  South  Bay  bridge 
west  of  White  Hajl  in  Washington  County,  N. 
Y.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  Commission.  C.  Gordon  Reel 
is  Supt.  of  Highways. 

®The  Board  of  Contract  &  Supply,  Utica,  N. 
Y.,  has  awarded  the  contract  for  the  construc- 
tion of  a  temporary  wooden  bridge  over  the 
new  Mohawk  River  channel  in  North  Gen- 
esee St..  to    J.C.  Dewhurst  at  $2,270. 

The  D.  M.  Rosser  Engineering  &  Contract- 
ing Co.,  which  has  the  contract  for  the  ma- 
sonry construction  on  the  New  York  Central 
Railroad  bridge  over  the  river  in  Oswego.  N. 
Y.,  is  rushing  work  and  hopes  to  have  their 
contract  completed  before  high-water  in  the 
spring.  The  contract  for  the  superstructure  of 
the  bridge  will  probably  be  let  in  April  or 
May.  G.  W.  Kittredge,  New  York  Citv,  is 
Chief  Engineer  of  the  N.  Y.  C.  &  H.  R.  R.  R. 

Ohio. 

•J«Biils  will  be  received  until  1  p.  m.,  Dec. 
•30,  by  Board  of  Tuscarawas  County  Commis- 
sioners, New  Philadelphia,  O..  for  concrete 
substructure  of  a  bridge  to  be  built  near  ".52 
Cut"  of  The  P..  C,  C.  &  St.  Loni.s  R.  R., 
over  the  Tuscarawas  River  near  the  village  of 
Tuscarawas,  Tuscarawas  Comity,  Ohio,  ac- 
cording to  plans  and  estimates  on  file  in  the 
County  .Auditor's  office.  All  bids  must  be  on 
file  at  the  time  specified,  and  will  be  opened 
and  publicly  read.  Each  bid  must  be  accom- 
p;Lnied  by  a  cash  deposit  of  $500,  or  certified 
check  payable  to  W.  C.  Sholt,  .Auditor  of  said 
countj'. 

•{•Bids  will  be  received  imti!  noon,  Dec.  10, 
by  Board  of  Jefferson  County  Commissioners. 
.Steubenville.  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  the  substruc- 
ture of  Brid.ge  No.  15  in  Knox  Township  over 
Croxtcin's   Rini  :   the   work   to  be   done   in  ac- 


cordance with  plans  and  specifications  on  file 
in  the  County  Surveyor's  office.  A  certified 
check  in  the  sum  of  $100  must  accompany  each 
bid.    Sherman  M.  Floyd  is  Clerk  of  Board. 

®The  Hoard  of  Columbiana  County  Commis- 
sioners, Lisbon,  O.,  awarded  the  contract  for 
the  construction  of  steel  bridge  No.  10-37  in 
.Middleton  Township  to  the  Central  Concrete 
S:  Construction  Co.,  Canton,  O.,  at  $1,298.  P. 
R.  Walker  is  Chief  Clerk.  Bids  were  opened 
Nov.  11. 

The  Clark  County  Commissioners,  Spring- 
field, O.,  have  passed  resolutions  for  the  erec- 
tion of  two  new  bridges  and  preliminary  ar- 
rangements, such  as  the  drawing  up  of  plans, 
specifications  and  estimates,  are  now  being 
made.  The  bridges,  when  completed,  will  ag- 
gregate an  outlay  of  $11,000  and  bonds  will  be 
issued  to  raise  the- desired  amount.  One  of 
the  bridges  will  he  located  on  the  new  road 
petitioned  for  recently  by  George  E.  McKaig 
and  others,  at  the  point  where  the  road  crosses 
Reaver  Creek  in  Springfield  Township.  The 
other  bridge  will  be  a  new  structure  of  con- 
crete and  steel  to  replace  the  old  wooden 
bridge  which  crosses  Donnel's  Creek  on  the 
New  Carlisle  Road  in  Bethel  Township,  which 
was  recently  condemned  as  unsafe. 

At  the  election  held  Nov.  o.  the  proposition 
to  issue  bonds  for  the  construction  of  two 
bridges  over  .-Mum  Creek  in  Franklin  County, 
O..  one  at  Agler  Road  costing  $80,000  and  the 
other  at  Schrock  Road  near  Westerville  cost- 
ing $30,000,  was  carried. 

The  city  officials  of  Youngstown,  O.,  and 
representatives  of  the  Lake  Shore,  the  P.  & 
L.  E.  and  the  Mahoning  Valley  Railroads  re- 
cently held  a  meeting  to  consider  plans  for  the 
elimination  of  the  Oak  St.  grade  crossing.  It 
is  estimated  that  the  bridge  will  cost  about 
$100,000,  exclusive  of  property  damage  and 
about  $150,000  for  all  purposes.  The  bridge 
will  extend  from  Oak  St.  and  Penn  Ave.  due 
south  to  East  Rayen  Ave,  200  ft.  east  of  Watt 
and  a  street  as  an  approach  from  Suinmit  Ave. 
to  Rayen  is  also  being  figured  on,  as  well  as 
a  Penn  Ave.  approach.  .\  committee  will  be 
appointed  by  Council  to  appraise  the  damages 
to  abutting  property  and  estimates  will  be  se- 
cured on  the  structural  work  of  the  bridge  be- 
fore any  definite  action  is  taken.  F.  M.  Lillie 
is  City  Engineer. 

A  hearing  will  be  held  Nov.  29  by  the  Com- 
missioners of  Wyandot  County,  O.,  on  the 
proposition  to  construct  2  new  steel  bridges 
and  4  new  abutments  over  the  Sandusky  River 
on  the  Mexico  and  Cherokee  Ford  Roads  near 
the  village  of  Mexico  and  Christ  Reinbolt  in 
Tymochtee  Township.  Peter  Frank,  Jr.,  Up- 
per Sandusky,  O.,  is  County  Auditor. 

The  proposition  to  issue  bonds  for  the  pur- 
pose of  building  the  North  Howard  St.  exten- 
sion bridge  at  Akron,  O..  carried  at  the  recent 
election.    J.  A.  Gehres  is  City  Engineer. 

The  Connnissioners  of  Lawrence  County. 
1  ronton.  O.,  have  decided  upon  the  issuance  of 
$10,000  worth  of  bridge  bonds.  One  of  the 
bridges  under  consideration  is  to  be  over  the 
.Synnnes  Creek  on  the  John  Cooper  place,  j^s 
proposed  the  structure  will  be  of  steel  100  ft. 
lon.g. 

The  proposition  voted  on  by  the  Hancock 
County  citizens,  according  to  advices  from 
I'indlay,  O..  to  issue  $25,000  of  bridge  bonds, 
was  carried.  Brid.ges  destroyed  by  the  lloods 
during  the  last  year  will  be  reconstructed. 

The  proposed  desi.gn  for  the  construction  of 
the  bridge  over  the  Bailey  Road  north  of 
Cuyaho.ea  Falls.  O.,  has  been  submitted  to  the 
City  Council  by  R.  C.  Harris,  .\kron.  O.,  Di- 
vision Engineer  of  the  Pennsylvania  Lines. 
The  plans  call  for  a  reinforced  concrete  bridge 
over  which  the  railroad  would  pass.  Below 
would  be  the  street.  Twenty  feet  are  allowed 
for  the  wa.gon  road  and  \\\e  feet  on  each  side 
for  pedestrians.  The  space  between  bridge  and 
street  would  be.  according  to  the  plans,  about 
nine   feet.     F.   IT.  Wyalt   is   City  Engineer. 

Active  agitation  is  to  be  started  by  the 
■Chamber  of  Industry.  Cleveland,  O.,  for  a 
new  high  level  bridge  spanning  the  Cuyahoga 
between  Huron  Road  and  Lorain  Ave.  .\  spe- 
cial connnittee  will  be  appointed  to  outline  sys- 
tematic campai.cn  by  which  the  chamber  ex- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pects   to   have   work   started  by  the   time   the 
Superior  high  level  bridge  is  completed. 

Oregon. 

®The  contract  for  tlie  construction  of  three 
bridges  in  Lincoln  County  has  been  awarded 
to  the  Coast  Bridge  Co.,  Portland,  Ore.,  at 
$4,700.  The  work  will  include  the  fabrication 
and  erection  on  abutments  erected  by  the  coun- 
ty of  bridges  located  as  follows ;  One  50.\18  ft. 
bowstring  bridge  at  Almira;  a  60.x20-ft.  bridge 
at  Bluestem ;  a  40x20-ft.  steel  bridge  at  Har- 
rington, Wash.  J.  M.  Brislawn  is  County 
Clerk.     Bids  were  opened  Nov.  6. 

Pennsylvania. 

^Bids  will  be  opened  until  10  a.  m.,  Nov. 
20,  by  Board  of  Lehigh  County  Commission- 
ers, AUentown,  Pa.,  for  removing  the  old 
bridge  at  the  confluence  of  the  Jordan  and  Le- 
high Rivers,  repairing  the  masonry  and  placing 
a  new  riveted  pony  truss  steel  bridge  with  con- 
crete floor  and  encased  members  on  the  piers. 
There  will  be  two  spans  82  ft.  in  length,  the 
trusses  are  to  be  about  19  ft.  centers  with  a 
6-ft.  sidewalk  on  both  sides. 

^Bids  will  be  received  until  noon,  Nov.  23, 
by  Commissioners  of  Fayette  and  Westmore- 
land Counties  at  Uniontown,  Pa.,  for  the  con- 
struction of  a  temporary  bridge  over  Jacobs 
Creek  at  Iron  Bridge  on  the  Mt.  Pleasant  and 
Connellsville  Road. 

Bids  were  received  at  the  office  of  George  L. 
Webster,  Chief  of  the  Bureau  of  Surveys,  Phil- 
adelphia, Pa..  Nov.  14,  for  the  construction  of 
bridges  as  follows :  Bridge  on  the  line  of 
Montgomery  Ave.  over  the  connecting  rail- 
road, American  Paving  &  Construction  Co., 
$53,000.  For  the  construction  of  a  bridge  on 
the  line  of  66th  Ave.  over  the  North  Penn 
Railroad,  in  the  42d  Ward,  the  McNicho!  Pav- 
ing &  Construction  Co.,  $24,163.68.  The  Amer- 
ican    Paving    &    Construction     Co.,    $29,000. 


Bridge  on  the  line  of  Westmoreland  St.,  over 
the  North  Penn  R.  R,,  F.  J.  Boas,  $-3,860,  and 
American  Paving  &  Construction  Co.,  $6,700. 

The  Board  of  Viewers  recently  held  a  hear- 
ing at  the  City  Hall,  Johnstown,  Pa.,  on  the 
proposition  to  construct  the  Cambria-Miners- 
ville  bridge.  An  ordinance  providing  for  the 
appropriation  of  $40,000  for  the  structure  has 
been  passed  bv  the  City  Council. 

The  voters  of  Pittsburgh,  Pa.,  have  decided 
in  favor  of  the  issuance  of  $420,000  of  bonds 
for  the  elimination  of  grade  crossings,  includ- 
ing those  in  Homewood.  The  Pennsylvania 
R.  R.  Co.  has  decided  to  go  head,  although 
there  are  yet  some  minor  details  to  be  worked 
out.  One  of  these  is  a  court  order,  wliich  will 
be  secured  as  soon  as  possible,  to  vacate 
Brushton  Ave. 

Tennessee. 

•J-Bids  will  be  received  until  Dec.  2  by  E. 
H.  Little,  Chairman  County  Court  Carter 
County,  Elizabethtown,  Tenn.,  for  the  neces- 
sary labor  and  material  for  the  construction  of 
steel  bridges  at  Hampton,  Milligan  College  and 
Sinking  Creek. 

Citizens  of  Chattanooga.  Tenn..  are  urging 
the  city  officials  to  take  up  the  matter  of  con- 
structing a  viaduct  over  the  tracks  of  the 
Southern  Ry.  at  Eighth  St.,  extending  from 
Baldwin  to  Palmetto.  Robert  Hooke  is  City 
Engineer  of  Chattanooga,  Tenn. 
Texas. 

The  contract  for  preparing  plans  and  speci- 
fications for  the  construction  of  a  concrete 
viaduct  over  the  North  Concho  River  at  the 
foot  of  Chadbourne  St.,  San  Angelo,  Texas, 
has  been  let  to  C.  M.  Davis,  Fort  Worth, 
Texas.  The  structure,  which  will  cost  about 
$50,000,  will  be  erected  early  in  1913. 
Washington. 

^Bids  will  be  received  until  4  p.  m.,  Nov. 


26,  by  City  Clerk  C.  E.  Shields,  Port  Angeles, 
Wash.,  for  the  construction  of  two  bridges 
over  Valley  and  Tumwater  Sts. 

©Mitchell  Bros,  have  been  awarded  the  con- 
tract for  planking  to  the  south  end  of  the 
Monroe  St.  bridge  at  Spokane,  Wash.,  at 
$2,600. 

The  City  Council  of  Port  Angeles,  Wash., 
has  passed  an  ordinance  providing  for  the  con- 
struction of  the  bridges  across  the  gulches  of 
Valley  and   Tumwater  Creeks  on  Eighth   St. 

Wisconsin. 

It  is  believed  that  the  Engineering  Depart- 
ment of  the  city  of  Fond  du  Lac,  Wis.,  con- 
templates the  construction  of  two  new  bridges, 
one  at  West  Division  and  the  other  at  West 
Second  St.,  replacing  the  present  structures 
spanning  the  east  branch  of  the  river.  .'Vn  ap- 
propriation of  $9,000  has  been  asked  for  the 
improvement.  J.  S.  McCullough  is  City  En- 
gineer. 

The  City  Commission,  Superior,  Wis.,  has 
received  a  communication  from  the  legal  de- 
partment on  the  status  of  the  Belknap  viaduct 
matter.  The  department  arranged  a  stipula- 
tion which  would  protect  the  rights  of  all  con- 
cerned, but  the  railroads  want  to  make  one 
of  their  own.  The  building  of  the  viaduct  will 
probably  be  delayed  furtlier  unless  the  rail- 
roads change  their  attitude,  or  the  matter  is 
taken  up  in  court.  E.  B.  Banks  is  City  En- 
gineer. 

Canada. 

The  Works  Committee  of  the  city  of  To- 
ronto, Ont.,  has  proposed  the  submission  to 
the  voters  of  the  proposition  to  issue  $2,500,- 
000  of  debentures  to  provide  funds  for  the 
construction  of  the  proposed  Bloor  St.  via- 
duct and  for  paying  the  land  damages.  R.  C. 
Harris  is  Citv  Engineer. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

^The  Directors  of  the  Helena  Improvement 
District,  Helena,  Ark.,  are  reported  to  be  calling 
for  bids  for  repairing  and  strengthening  the 
levees  around  the  city.  Property  owners  of  the 
district  have  authorized  a  loan  of  $50,000,  part 
of  which  will  go  for  this  work. 

California. 

4*Bids  will  be  received  until  Nov.  22,  it  is 
reported,  by  Redlands  &  Yucaipa  Land  Co., 
209  Orange  St.,  Redlands,  Calif.,  for  install- 
ing 7  pumping  plants ;  2  distributing  pipe  sys- 
tems for  covering  its  new  subdivisions  of 
about  2,000  acres,  on  the  South  Mesa,  near 
Yucaipa  City ;  constructing  2  reservoirs  of 
reinforced  concrete.  F.  C.  Finkle,  Consult- 
ing Engr.,  448-9  I.  W.  Helliman  Bldg.,  Los 
Angeles.  J.  H.  Loge  is  Secretary  of  the 
Land   Company. 

•I«The  Turlock  Irrigation  District,  Burton 
Smith,  Engineer,  Turlock,  Cal.,  is  calling  for 
bids  until  Dec.  2,  for  the  construction  of  a 
concrete  outlet  gate,  containing  about  600  cu. 
yds.  of  reinforced  concrete.  The  district  is 
also  planning  the  construction  of  levees  and 
dams,  but  bids  on  this  work  will  not  be  asked 
for  some  time  to  come. 

Colorado. 

Bids  received  Oct.  21  by  the  U.  S.  Recla- 
mation Service  for  the  excavation  of  the  ex- 
tension of  the  west  canal  and  laterals  of  the 
Uncompahgre  Valley  project  in  Colorado,  have 
been  rejected  by  the  Secretary  of  the  Interior. 
Schedule  2.  involving  7,600  cu.  yds.  of  excava- 
tion and  800  lin.  ft.  of  tunnel  will  be  readver- 
tised.  The  remainder  of  the  work,  amounting 
to  about  .52,400  cu.  yds.  of  excavation,  will  be 
done  by  force  account  or  under  small  con- 
tracts. C.  T.  Pease,  Montrose,  Colo.,  is  Project 
Engineer. 


Illinois. 

4«Bids  will  be  received  until  Dec.  11,  by 
East  Side  Levee  and  Sanitary  District,  East 
St.  Louis.  111.,  for  the  construction  of  1,660  cu. 
yds.  of  dry  ruble  wall,  26,875  cu.  yds.  10-in. 
riprap  pavement,  and  17,000  sq.  yds.  of  1-in. 
wooden  sheathing. 

^Bids  will  be  received  until  2  p.  m.,  Nov. 
25  by  Commissioners  of  the  Clear  Creek 
Drainage  and  Levee  District  of  the  Counties 
of  Union  and  .Mexander,  at  the  office  of 
James  Lingle,  Jonesboro,  111.,  for  the  principal 
work  of  said  drainage  district.  The  work  con- 
sists of  27.6  miles  of  levee  work  along  the  Big 
Muddy  and  Mississippi  Rivers,  21  miles  of 
ditch  with  base  ranging  from  45  to  15  ft.,  with 
a  total  excavation  of  approximately  900,000  cu. 
yds. ;  nine  miles  of  ditch  with  a  12-ft.  bottom 
with  a  total  excavation  of  154,000  cu.  yds. ; 
four  miles  of  ditch  with  a  4-ft.  bottom  con- 
taining a  total  excavation  of  74,216  cu.  yds.  A 
certified  check  of  5  per  cent,  of  the  amount  of 
the  bid  must  accompany  each  bid.  Monthly  es- 
timates will  be  given  by  the  Engineer  in  charge 
paying  for  80  per  cent,  of  finished  work,  pay- 
ments will  be  made  in  warrants  drawn  on  the 
Treasurer  of  said  district,  or  in  district  bonds 
bearing  interest  at  the  rate  of  6  per  cent,  per 
annum,  or  other  negotiable  security  of  said  dis- 
trict bearing  interest  at  the  same  rate.  Maps, 
plans  and  specifications  of  the  work  can  be 
found  at  the  office  of  Charles  L.  Kimmel, 
County  Clerk,  at  Jonesboro.  111.,  or  copies  can 
be  obtained  by  mail  from  Goodell  and  Kreil- 
ing.  Engineers  of  said  district,  at  Chandlerville. 
111. 

4*Bids  will  be  received  until  10  a.  m.,  Nov. 
29,  by  Commissioners  of  Drainage  District  No, 
2,  Mattoon  Township,  for  the  excavation  of 
15,000  cu.  yds.  of  earth  from  their  main  open 
ditch.  The  ditch  is  two  miles  in  length.  Work 
can  be  done  with  either  drag  line  machine  or 
floating    dredge.      The   bottom    width    of    the 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


ditch  is  6  ft.,  side  slope  1  to  1,  distance  from 
railroad  station  3  miles.  J.  W.  &  E.  G.  Craig, 
of  Mattoon,  are  the  .^ttorneys,  and  C.  L. 
James,  Mattoon,  is  the  Engineer. 

Bids  will  be  asked  shortly  for  the  construc- 
tion of  a  drainage  system  to  drain  8,000  acres 
of  land  in  Henderson  County  Drainage  Dis- 
trict No.  1.  The  Harman  Engineering  Co., 
Peoria,  111.,  is  the  Engineer. 

Bids  will  be  asked  in  the  spring  for  a 
drainage  system  for  the  Indiana  Grove  Dis- 
trict, for  tiie  reclamation  of  about  20,000  acres 
of  land  near  Quincy.  The  Harman  Engineer- 
ing Co.,  Peoria,  111.,  is  the  engineer. 

Indiana. 

•I-Bids  will  be  received  until  1 :30  p.  m.,  Nov. 
29,  by  Rush  County  Commissioners,  Rushville, 
Ind..  for  the  construction  of  the  J.  G.  Gartin, 
et  al.,  ditch.    J.  M.  Amos  is  Commissioner. 

Iowa. 

All  bids  received  Nov.  14  by  J.  G.  Devine, 
County  Auditor,  Dakota  City,  la.,  for  con- 
structing Humboldt  and  Webster  Joint  Ditch 
4-59  were  rejected.  This  work  called  for  a 
main  ditch  42,900  ft.  long;  bottom  width,  6, 
8  and  10  ft.;  depth,  11%  ft.;  side  slopes,  1  to  1, 
requiring  excavation  of  340,000  cu.  yds.  The 
estimated  cost  was  $27,200.  J.  L.  Parsons  of 
Humboldt,  la.,  is  the  Engineer. 

Kentucky. 

©Contracts  for  25,000  cu.  yds.  of  new  levee 
work  in  Plaquemines  Parish  have  been  let  as 
follows :  Bulot  levee,  4,-500  cu.  vds.,  to  Patrick 
H.  Lyons,  at  21.9  cts. ;  Tavlor  "levee,  4,500  cu. 
yds.,  to  Patrick  H.  Lyons,  at  21.9  cts.;  Rapp 
levee,  16,000  cu.  yds.,  to  W.  Henritzy,  at  17.97 
cts. 

©Contracts  for  levee  work,  bids  for  which 
were  opened  Nov.  11,  by  the  Board  of  State 
Engineers,  G.  W.  Lawes.  Secretary,  New  Or- 
leans, have  been  let  as  follows:   Parish  Line, 
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3,000  cu.  yds.,  to  Borug  &  Serpass,  Arabi,  La. ; 
Pat  Cash,  13,000  cu.  yds..  Bossier  City,  10,000 
cu.  yds..  Belcher,  10,000  cu.  yds.,  to  J.  M. 
Montgomery,  Benton,  La. ;  Gardiner  levee,  25,- 
000  cu.  yds.,  to  Irwin  McGinnis,  Alexandria, 
La.;  Sunflower,  05,000  cu.  yds.,  Mercer,  47,000 
cu.  yds.,  to  John  G.  Sessions,  Swiftwater.  Con- 
tract for  the  Wassam  levee,  5,000  cu.  yds.,  was 
not  let. 

Favorable  report  has  been  made  to  the 
County  Court  at  Paducah  on  the  feasibility 
of  draining  Mayfield  Creek.  By  widening  and 
deepening  the  creek  about  41,000  acres  of  land 
can  be  reclaimed  at  an  estimated  cost  of 
$200,000. 

The  New  Orleans  Land  Co.,  Andrew  Staf- 
ford, Manager,  New  Orleans,  is  reported  to  be 
planning  to  at  once  call  for  bids  for  digging 
canals  and  ditches  to  drain  1,100  acres  of  land 
back  of  City  Park. 

Louisiana. 

•J«Bids  will  be  received  until  5  p.  m.,  Nov.  20, 
by  Board  of  Commissioners,  Red  River.Atcha- 
falaya  and  Bayou  Boeuf  Levee  District,  E.  C. 
Richard,  President,  Alexandria,  La.,  at  the 
office  of  the  Board  of  State  Engineers,  213 
New  Orleans  Court  Bldg.,  New  Orleans,  La., 
for  constructing  following  work  on  Bayou  des 
Glaizes ;  Right  bank,  in  Avoyelles  Parish  ; 
Spurlock  to  Mill  Bayou  levee,  new  levee  and 
enlargement,  $300,000;  deposit  $825;  Hamburg 
Levee,  new  levee,  10,000  cu.  yds ;  deposit  $100. 

Minnesota. 

<>J«Bids  will  be  received  until  1  p.  m.,  Dec. 
3,  by  H.  S.  Johnson,  County  Auditor.  Litch- 
field, Minn.,  for  the  digging  and  repairing  of 
ditch  No.  4  including  appro.ximately  12,864  cu. 
yds.  of  excavation  estimated  to  cost  $1,959. 

Final  hearing  will  be  held  at  Blue  Earth, 
Minn.,  on  Judicial  Ditch  No.  5  of  Fairbault 
County. 

Frederick  C.  Nelson  has  been  appointed  en- 


gineer to  make  surveys  for  County  Ditch  No. 
15  of  Chippewa  County  (Montevideo,  county 
seat). 

Surveys  have  been  completed  by  John  Raf- 
ter, County  Surveyor,  Wabasha,  Minn.,  for  a 
new  county  ditch. 

District  Court  has  established  Judicial  Ditch 
No.  22,  draining  a  part  of  the  village  of  Gra- 
nada^ in  Martin  County.  Estimated  cost  is 
$2,725.    Fairmont  is  the  county  seat. 

Advices  from  Redwood  Falls,  Minn.,  state 
that  Ed.  Peterson,  A.  C.  Gimmestad  and  A. 
McLean  have  been  appointed  a  committer  to 
investigate  the  cost  of  tile,  and  if  possible,  to 
use  the  same  for  County  Ditch  No.  12  of  Red- 
wood County. 

Petition  for  construction  of  County  Ditch 
No.  18  in  New  Avon  Township  has  been 
granted.  L.  P.  Larson,  Redwood  Falls,  Minn., 
is  County  Auditor. 

Mississippi. 

®The  Drainage  Commissioners  of  the  Moor- 
head  Drainage  District,  Moorhead,  Miss.,  on 
Nov.  12,  awarded  the  contract  for  the  con- 
struction of  the  drainage  system  to  the  South- 
ern Drainage  Co.,  Paragould,  Ark.  The  work 
calls  for  600,000  cu.  yds.  of  excavation. 

North  Dakota. 

Petitions  for  a  number  of  new  ditches  in 
Traill  County  have  been  filed  with  the  County 
Commissioners  at  Hillsboro,  N.  Dak. 

Ohio. 

Commissioners  of  Jefferson  County,  Steu- 
benville,  O.,  will  hold  a  hearing  on  Nov.  26, 
on  the  construction  of  a  county  ditch  in  Green- 
wich Township.  Petition  for  the  ditch  has 
been  approved. 

Oregon. 

The-  Horse  Fly  Irrigation  District  of  Kla- 
math County,  according  to  advices  from  Bon- 
anza. Ore.,  has  voted  to  issue  $785,000  of  bonds 
for  construction  purposes. 


South  Dakota. 

The  Interior  Ditch  &  Water  Co.,  of  Interior, 
S.  D.,  has  been  incorporated.  The  incorporat- 
ors are  C.  L.  Millette,  G.  E.  Sumner,  John  Mc- 
Pherson,  John  Bowles,  all  of  Fort  Pierre,  and 
J.  D.  Cannon,  of  Interior. 

Texas. 

®The  Lake  Arthur  Dredging  Co.  has  been 
awarded  the  contract  at  $83,500  for  construct- 
ing a  drainage  system  for  Jefferson  County 
Drainage  District  No.  3.  The  bonds  of  the  dis- 
trict have  also  been  purchased  by  the  dredg- 
ing company. 

The  Rio  Grande  Canal  Co.,  of  Brownsville, 
Tex.,  has  been  incorporated  with  a  capital 
stock  of  $50,000.  The  incorporators  are  Lon 
C.  Hill,  Sr.,  Lon  C.  Hill,  Jr..  of  Harlingen;  J. 

B.  Scott,  R.  B.  Rentfro,  Saunders  Gregg,  all 
of  Brownsville. 

The  Fresno  Land  &  Irrigation  Co.  of 
Brownsville,  Tex.,  has  been  incorporated  with 
a  capital  stock  of  $-50,000.  The  incorporators 
are  Lon  C.  Hill,  Sr.,  Lon  C.  Hill,  Jr.,  of  Har- 
lingen; J.  B.  Scott,  R.  B.  Rentfro,  Saunders 
Gregg,  all  of  Brownsville. 

Washington. 

Plans  have  been  completed  by  Marvin  Chase, 

C.  E.,  Richmond  Beach,  Wash.,  for  the  con- 
struction of  about  57  miles  of  canal  for  the 
Brewster  Irrigation  District  of  Brewster, 
Wash.  Bids  on  the  work  will  be  asked  at 
once.  The  canal  will  cost  about  $1,000,000,  will 
be  12  ft.  bottom  and  7  ft.  deep;  21  miles  of  it 
will  be  open  ditch,  and  the  remainder  metal 
lined.  It  will  start  four  miles  below  Twisp, 
Wash. 

Plans  have  been  completed  and  bids  will  be 
asked  at  once  on  the  construction  of  two 
canals,  each  about  35  miles  long,  for  the 
Okanogan  Valley  Irrigation  District.  The 
work  will  cost  about  $500,000.  Marvin  Chase, 
Richmond  Beach,  Wash.,  is  the  engineer. 


WATER  -WORKS 


Arkansas. 

®T.  C.  Brooks  &  Sons  of  Jackson,  Mich., 
have  been  awarded  the  contract  by  the  Board 
of  Water  Commissioners  of  Water  Works 
Improvement  District  No.  1,  Magnolia,  Ark., 
for  furnishing  all  material  and  constructing 
a  complete  water  works  system.  The  work 
includes  tank  and  tower,  concrete  reservoir, 
building,  machinery  and  erecting  same,  and 
laying  of  all  pipe  lines.  Bids  were  opened 
Nov.  11.  Herbert  W.  Wright,  Winnfield,  La., 
is  Engineer. 

California. 

The  citizens  of  Burlingame,  Cal.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $175,000  for  the  purpose  of 
installing  a  municipal  waterworks  system. 
G.   J.    McGregor    is   Mayor. 

Connecticut. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
21,  by  Board  of  Water  Commissioners,  Hart- 
ford, Conn.,  for  the  construction  of  the  Tal- 
cott  Mountain  Tunnel  and  Concrete  Conduit 
(Contract  No.  3).  The  work  consists  of  con- 
structing about  2,400  ft.  of  concrete  lined  tun- 
nel, 6  ft.  high  and  5  ft.,  4  ins.  wide  after  lin- 
ing, and  2  sections  of  concrete  conduit,  aggre- 
gating 3,600  ft.  in  length,  5  ft.  high  and  4  ft., 
9  ins.  wide,  inside  dimensions,  together  with 
necessary  appurtenances.  This  work  forms 
part  of  the  Nepaug  Conduit  from  the  proposed 
Nepaug  Reservoir  to  the  existing  reservoirs 
in  West  Hartford  and  is  located  in  the  Town 
of  Farmington  about  7  miles  from  the  City 
Hall  of  Hartford.  The  principal  items  are: 
Earth  excavation  in  open  trenches,  20.000  cu. 
yds. ;  rock  excavation  in  open  trenches.  3,000 
cu.  yds.;  refilling  and  embanking.  10,000  cu. 
yds. ;  excavating  tunnel,  2,400  lin.  ft. ;  concrete 


masonry  in  tunnel,  2,000  cu.  yds. ;  concrete 
masonry  in  open  trenches,  1,800  cu.  yds.;  port- 
land  cement,  6,000  bbls.  The  entire  work  is 
required  to  be  completed  within  16  months 
and  liquidated  damages  of  $50  per  day  are 
provided  for  each  day  the  contractor  may  be 
in  default  in  completing  the  work.  A  certified 
check  for  $6,000  must  accompany  each  pro- 
posal as  an  earnest  of  good  faith,  and  a  bond 
of  $60,000  will  be  required  of  the  successful 
bidder  for  the  faithful  performance  of  the 
contract.  Pamphlets  containing  information 
for  bidders,  forms  of  proposal  and  contract, 
specifications  and  drawings  can  be  obtained 
at  the  office  of  Caleb  Mills  Saville,  Chief  En- 
gineer, Pilgard  Bldg.,  Hartford,  Conn.,  upon 
the  deposit  of  $5. 

Georgia. 

®The  City  Council  of  Waycross,  Ga.,  Harry 
D.  Reed,  Mayor,  awarded  the  contract  for 
the  drilling  of  an  artesian  well  to  tlic  Hughes 
Specialty  Well  Drilling  Co.,  of  Charleston, 
S.  C,  at  $5  a  ft.  for  12-in.  pipe  and  $4.25  a 
ft.   for  10-in.  pipe.     Bids  were  opened  Nov.  7. 

The  City  Council  of  Bowdon,  Ga.,  contem- 
plates the  installation  of  a  water  works  sys- 
tem, possibly  next  year.  Plans  and  specifica- 
tions have  been  prepared  by  J.  B.  McCrarv  Co., 
Atlanta,  Ga.    G.  W.  Cole  is  City  Clerk. ' 

Idaho. 

The  City  Council  of  Juliatta,  Idalio,  has 
asked  for  bids  for  the  construction  of  a 
municipal    gravity    waterworks    system. 

Illinois. 

^Bids  will  be  received  at  the  office  of  the 
City  Clerk,  Fairfield,  Til.,  up  until  7:30  p.  in., 
Nov.  20,  for  furnisliing  material  and  in- 
stalling water  works  and  electrical  improve- 
ments as  follows:     Au  addition  to  Municipal 


Power  House;  one  1-50  h.p.  return  tubular 
150-lb.  pressure  steam  boiler,  with  stack  and 
all  connections;  one  150  k.v.a.  three  phase,  60 
cycle,  2,300  volt  alternating  current  belt  driven 
generator  with  belted  exciter ;  one  two-panel 
marble  switchboard  with  all  necessary  meters, 
switches,  etc. ;  one  15  k.w.  60  cycle,  2,300  volt 
tungsten  series  street  light  re.gulator;  one 
60.000  gallon  steel  tank  on  100-ft.  steel  tower; 
one  450-gallon  per  minute  motor  driven  tur- 
bine pump ;  one  steam  driven  air  compressor 
with  a  capacity  of  125  cubic  feet  of  free  air 
displacement  per  minute ;  one  air  receiver, 
3  ft.  X  6  ft. ;  one  20,000-gallon  concrete  reser- 
voir; all  piping  for  connecting  air  receiver 
to  wells,  wells  to  reservoir,  reservoir  to 
pump,  pump  to  elevated  tank,  and  tank  to 
distribiUing  system ;  53  three-light  tungsten 
street  light  hoods,  with  porcelain  enamel  re- 
flectors, 22  ins.  in  diameter,  F.  O.  B.  cars 
Fairfield  ;  60  100  c.  p.  and  100  60  c.  p.  5.5  am- 
pere series  tungsten  lamps,  F.  O.  B.  Fairfield. 
Plans  and  specifications  are  on  file  in  the  of- 
fice of  the  City  Clerk,  and  in  the  office  of  the 
Engineers,  Fuller-Coult  Co.,  Chemical  BuiM- 
ing,  St.  Louis,  Missouri.  J.  D.  Harlan  is 
Mayor.    G.  W.  Lewis  is  City  Clerk. 

®The  Rock  Island  Bridge  &  Iron  Works. 
Rock  Island,  111.,  has  been  awarded  the  con- 
tract by  the  town  of  Silvis.  III.,  for  the  con- 
struction of  a  standpipe  at  $20,545. 

Property  owners  of  Matchlown  (P.  O.  Mar- 
seilles), 111.,  have  petitioned  the  City  Council  to 
extend  the  water  main  from  the  O'Neil  fac- 
tory to  Matchtown. 

Followin.g  bids  were  received  recently  by 
the  City  Commission  of  Moline,  III.,  for  the 
proposed  new  concrete  chimney  at  the  pump- 
ing station,  to  be  167  ft.  6  ins.  to  175  ft.: 
N.  W.  Kellogg  Co.,  Chicago,  $2,992;  Weber 
Chimney   Co.,   Chicago,  $2,940 ;   General   Con- 
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Crete  Construction  Co.,  $3,L'i'-J ;  Metal  Concret^e 
Chimney  Co.,  St.  Loni.^;,  coniform  style  $3,455, 
cylindrical  style  $2,700. 
'  Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  on  Nov.  11,  for  furnishing, 
fabricating  and  delivering  to  the  14th  St. 
pumping  station,  1354  Indiana  Ave.,  structural 
steel  for  crane  track  girder  and  supports,  in- 
cluding track  rails,  fastenings,  bolts,  etc.^  as 
specified.  American  Bridge  Co.,  New  York 
City,  N.  Y.,  $2.65  per  ton;  Kenwood  Bridge 
Co.,  38  S.  Dearborn  St.,  Chicago,  $2.95  per  ton. 
The  contract  has  not  been  awarded. 

Following  are  the  low  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  on  Nov.  7.  for  furnish- 
ing, delivering  and  erecting  complete,  a  15-ton 
Gantry  crane  at  the  14th  St.  pumping  station, 
1352  Indiana  Ave..  Fouling  &  Hannishburger 
Co.,  $9,850 ;  Toledo  Bridge  and  Crane  Co.,  122 
S.  Michigan  Ave.,  $(5,500;  The  Morgan  Engi- 
neering Co.,  80  E.  Jackson  Blvd.,  $10,450.  The 
contract  has  not  been  awarded. 

Following  bids  were  received  by  the  City 
Commission  of  Moline,  111.,  for  the  furnishing 
of  two  modern  water  tube  boilers  to  replace 
the  boiler  equipment  at  the  pumping  station : 
Boilers  having  a  heating  surface  in  excess  of 
2,000  sq.  ft.:  Bonus  Steam  Economy  Co.,  Chi- 
cago, $5,270;  Heine  Safety  Boiler  Co.,  St. 
Louis,  $-5,119;  Oil  Citv  Boiler  Works,  Oil  City, 
Pa.,  $5,275;  S.  Freeman  Sons  Mfg.  Co.,  Chi- 
cago, $5,250;  Kroeschell  Bros.  Co.,  Chicago, 
$5,738;  Hawkes  Boiler  Co.,  Chicago,  $-5,100; 
Erie  Citv  Iron  Works,  Erie.  Pa.,  $3,500;  E. 
Keeler  Co.,  Williamsport,  Pa..  $4,575;  M.  T. 
Goss  Co.,  Chicago,  $4,700;  Babcock  &  Wilcox, 
Chicago,  Sterling  type  boiler  $6,4.38,  Ault- 
man-Taylor  type  boiler  $6,820;  Murray  Iron 
Works, 'Burlington,  la.,  $5,275. 

The  Village  Board  of  Grayslake,  111.,  has 
decided  to  call  an  election  for  the  purpose  of 
voting  on  the  proposition  of  installing  a  water 
works  and  a  sewerage  system. 

Indiana. 

The  City  Council  .it  Elkliart,  Ind.,  has  ap- 
pointed a  public  utilities  commission  to  inves- 
tigate conditions  looking  to  the  purchase  of 
the  Ell;  hart  Water  Co.'s  plant. 

Kansas. 

The  City  Commissij:iners  of  Topeka,  Kans.. 
have  accepted  the  plans  and  specifications  for 
the  building  of  a  pit  and  foundation  for  the 
new  addition  at  the  city  ])umping  station,  esti- 
mated to  cost  $7,000.  H.  P.  Miller  is  Commis- 
sioner of  Water.  A.  R.  Young  is  City  Engi- 
neer. 

Plans  and  specifications  are  being  prepared 
by  Burns  &  McDonnell,  Scarritt  Bldg..  Kan- 
sas City,  Mo.,  for  filtration  plant  of  1.000,000 
gals,  capacity,  concrete  settling  basins  and 
steel  tower  and  tank  for  Oswego,  Kans.  W. 
K.  Orr  is  superintendent  of  the  water  works. 

Consulting  Engineers  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City.  Mo.,  are  preparing 
plans  and  specifications  for  a  complete  water 
works  plant  for  the  Lake  of  the  Forest  Club, 
near  Bonner  Springs.  Kansas. 

Kentucky. 

®C.  P.  Turner  of  Louisville,  Ky.,  has  been 
awarded  the  contract  at  Hazard,  Perry  Coun- 
ty, Ky.,  for  the  erection  of  the  water  works 
system. 

The  citizens  of  Marion,  Ky.,  at  a  recent 
election  voted  against  the  issuance  of  bonds 
to  the  amount  of  $25,000  for  the  installation  of 
a  water  works   system. 

Fayette  County  Judge  J.  Percy  Scott.  Lex- 
ington, Ky.,  has  awarded  a  franchise  to  the 
Lexington  Water  Works  Co.  to  lay  w^ater 
pipes  along  all  the  turnpikes  leading  out  of 
Lexington. 

The  citizens  of  Versailles,  Ky.,  on  Nov.  5,  it 
is  reported,  voted  the  issuance  of  bonds  to  the 
airtount  of  $25,000  for  the  purpose  of  erecting, 
constructing,  equipping,  establishing  and  in- 
stalling a  better  system  of  water  works,  in- 
cluding a  filtering  plant  and  its  accessories,  or 
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fJ.Bids  will  be  received  until  11  a.  m..  Dec. 
4,  by  Board  of  .Awards  at  the  oft^ce  of  the 
City"  Register.  Baltimore,  Md.,  for  the  con- 
struction of  a  steel  pipe  conduit  10  ft.  in  diam- 
eter and  about  2,465  ft.  in  length  Plans  and 
specifications  can  be  obtained  of  the  \\  ater 
Engineer.  The  approximate  quantities  in- 
cluded are  as  follows:  Excavation  14.000  cu. 
yds  •  steel  pipe  (10  ft.  diameter),  2,464  lin.  ft.; 
concrete,  5.485  cu.  vds. ;  steel  reinforcement, 
33  330  lbs.;  cement  mortar  lining.  .o,oOO  sq. 
yds.  Ezra  B.  Whitman.  President  Water 
Board. 

Massachusetts. 

The  special  committee  of  the  City  Council, 
North  Adams,  Mass..  in  charge  of  the  work 
of  providing  a  larger  storage  system  for  water 
and  better  distribution,  reported  that  they  had 
engaged  Engineer  Locke  and  that  they  ex- 
pected to  report  at  the  December  meeting 
terms  and  specifications.  Henry  E.  Blake, 
Commissioner  of  Public  Works,  is  in  charge 
of  water  works. 

Michigan. 

®Verhey  &  Kloote  have  been  awarded  the 
contract  bv  the  Board  of  Public  Works  of 
Grand  Rapids,  Mich.,  for  the  laying  of  the 
water  mains  in  Tamarack  and  Uth  streets,  at 
$1,010. 

Minnesota. 
The  Citv  Council  of  Virginia,  Minn.,  has 
oft'ered  the  Virginia  Electric  Power  &  Water 
Co.  $492,000,  plus  improvements  recently  made 
amounting  to  somewhere  between  $25,n00  and 
$.50,000,  for  its  water  works  plant. 

The  South  St.  Paul,  Minn.,  Council  has 
awarded  the  South  St.  Paul  Water  Co.  a  five- 
year  franchise  to  furnish  the  suburb  w'ith 
water. 

Mississippi. 
The  City  Council  of  Vicksburg.  Miss.,  re- 
cently called  a  special  election  for  Nov.  22  for 
the  purpose  of  allowing  the  citizens  to  vote  as 
to  whether  they  wish  to  have  the  city  buy  the 
water  works  iir  not.  .\.  M.  Paxton  is  City 
Clerk. 

Missouri. 
General  plans  have  been  prepared  by  Richard 
H.  Phillips  of  St.  Louis,  Mo.,  for  ahe  installa- 
tion of  a  water  works  system  at  Au.xvasse. 
Mo.,  at  an  estimated  cost  of  $15,000.  The 
City  Council  will  ask  the  citizens  to  vote  the 
issuance  of  bonds  at  an  early  date.  It  is  pro- 
liosed  to  only  let  part  "f  the  work  at  first. 

Nebraska. 

•|«Bids  will  lie  received  until  Nov.  27,  by 
E.  A.  Odman,  Village  Clerk,  Valparaiso, 
Nebr..  it  is  reported  for  a  steel  standpipe. 
20x35  ft.,  6,100  ft.  mains,  valves  and  hydrants. 
The  cost  of  the  work  is  estimated  at  approxi- 
mately $7,000.  Grant  &  Fulton,  F.  &  M.  Bldg.. 
Lincoln,  Nebr.,  are  Engineers. 

The  Town  Board  of  Deshler.  Xebr.,  has 
voted  to  extend  the  water  main  on  Main  Ave. 
live  blocks  south  to  the  college  grounds. 


^Bids 


New  Jersey. 

ill  lie  received   until   2 


p.   m. 


X. 


25,  by_  Board  of  Street  and  Water  Commis- 
sioners, Edward  B.  See,  Clerk,  for  the  im- 
provement of  Thorne  St.,  from  Hudson  Blvd. 
to  Germania  Ave.,  in  accordance  with  speci- 
fications on  file  in  the  office  of  the  Clerk  of 
said  board.  Blank  forms  of  bid,  showing  esti- 
mate of  quantities  and  agreement  of  sureti^-s 
must  be  obtained  at  the  office  of  the  Chief  En- 
.gineer,  Room  23,  City  Hall,  Jersey  City,  N.  J. 
John  Prout  is  Chairman  of  the  Committee  on 
Streets  and  Sewers. 

New  York. 

•J«Bids  will  be  received  until  2  p.  m..  Nov. 
27,  by  Commissioner  of  Water  Supply,  Gas 
and  Electricity,  at  his  office.  13-21  Park  Row, 
New  York  City,  for  hauling  and  laying  wa- 
ter mains  and  appurtenances  in  various  streets, 
borough  of  Bronx.  Section  1,  West  of  the 
Bronx  river  and  Section  2,  East  of  the  Bronx 
River.     The   security  required   is  $5,000. 


a  new  supply  of  water, 

•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


®The  Common  Council  of  Lockport,  N.  Y., 
has  awarded  the  contract  for  the  construction 
of  a  water  pipe  m  East  Ave.,  -from  the  pres- 
ent main  to  Lover's  Lane,  to  Frank  J.  LeVal- 
ley  at  $2,140.  C.  B.  Whitmore  Co.  bid  $2,044 
on  the  work. 

The  Village  of  Deposit,  Delaware  County 
N  Y.  (population  1,864),  contemplates  ex 
pending  $10,000  for  the  installation  of  a  mu- 
nicipal water  works  system. 

Plans  have  been  completed  by  Consulting 
Engineer  W.  G.  Stone  of  Utica,  N.  Y.,  for 
the  installation  of  a  new  water  works  system 
in  West  Winfield,  N.  Y.,  at  an  estimated  cost 
of  $3.5,000.  The  supply  will  be  secured  from 
artesian  wells.  Date  for  letting  contract  has 
not  been  decided. 

Following  bids  were  received  recently  by 
Commissioner  of  Public  Works  Francis  Ward. 
Buffalo,  N.  Y.,  for  the  installation  of  an  auxil- 
iary water  svstem  at  the  J.  N.  .^dam  Memo- 
rial hospital:  C.  A.  Hager,  $:?,972 ;  John  W . 
Danforth     Co.,    $4,239,    and    James    Wilson. 

Tbe  Water  and  Sewer  Board  oi  Rome,  X.  \  .. 
plans  the  laving  of  about  1.300  ft.  of  water 
pipe  at  an  estimated  cost  of  $(),.500.  This  pipe 
will  be 'laid  under  the  barge  canal.  Ray  Arm- 
strong is  superintendent  of  water  works. 

The  Schunnemunk  Construction  Co.  lias 
been  awarded  the  contract  by  the  Common- 
wealth Water  Co.  for  the  completion  of  the 
new  dam  on  the  Earl  farm,  near  Central  Val- 
lev.  N.  Y..  for  about  $15,000. 

'The  citizens  of  Nyack,-  N.  Y.,  on  Nov.  7 
voted  to  authorize  the  village  to  acquire  land 
for  reservoir  purposes  and  to  construct  a  res- 
ervoir thereon  at  an  aggregate  cost  not  to 
exceed  $25,000.  H.  W.  Boyd  is  president  of 
the  Board  of  Water  Commissioners. 
Ohio. 

The  citizens  of  the  village  of  Kenmore,  O.. 
on  Nov.  5  voted  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  installation  of  a 
water  works  system,  and  $70,000  for  the  in- 
stallation of  a  sewage  disposal  plant. 

The  citizens  of  Geneva,  O.,  on  Nov.  5  voted 
the  issuance  of  bonds  to  the  amount  of  $10,- 
000  for  a  new  water  works  dam  on  Grand 
River.    W.  E.  Morgan  is  City  Clerk. 

Water  Works  Superintendent  C..F.  Sclnilz. 
Cleveland,  O.,  is  having  plans  prepared  for  the 
construction  of  the  proposed  new  20,000,ii00- 
gal.  reservoir  on  Warrensvillc  farm.  This 
tank  is  to  supply  water  to  high  level  portions 
of  the  city.     R.'j.   Hoffman  is  City  Engineer. 

®Scryice  Director  Chas.  H.  Hoglen  of  Day- 
ton, O..  has  awarded  the  contract  for  the  con- 
struction of  the  steel  water  tower  in  Dayton 
View,  on  the  north  side  of  Lefever  St..  aliout 
500  ft.  west  of  Salem  .-Vve..  to  the  Chicago 
Bridge  &  Iron  Works,  Chicago,  III.,  at  $14,200. 
The  specifications  provide  that  the  tank  shall 
have  a  capacity  of  300,000  gals,  and  that  the 
tank  and  tower  shall  be  85  ft.  high.  The 
tank  will  be  about  40  ft.  in  diameter.  Both  the 
tank  and  tower  are  to  be  constructed  of  steel. 

Pennsylvania. 

The  Board  of  Water  Commissioners  and 
the  special  committee  has  recommended  to  the 
City  Council  of  .MIentown.  Pa.,  the  purchase  of 
the  Bethlehem  City  Water  Co.'s  plant  in  the 
•  14th  Ward  at  the  compromise  figure  of 
$20,800. 

South  Dakota. 

•{•Bids  will  be  received  at  once  by  Frank 
Buehler,  .\uditor,  Beresford,  S.  Dak.,  for  the 
construction  of  a  well,  8-in.  standard  wrought 
iron  casing  260  to  300  ft.  Balance  of  well  to 
be  6-in.  standard  wrou.ght  iron  casin.g  to  sand- 
stone. The  estimated  depth  of  the  well  is 
lioO  ft. 

Texas. 

W.  L.  Davis.  J.  D.  Oleger  and  J.  D.  Cald- 
well, all  of  Dallas,  Tex.,  have  taken  out  in- 
corporation papers  for  a  water  company  at 
Eagle  Pass. 

The  City  Council  of  San  .-Vngelo.  Tex.,  and 
the  local  water  works  company  are  taking  steps 
to  see  if  something  can  be  done  to  remedy  the 
condition    of    the   city's    w-ater    supply.      It    is 
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probable  tbat  a  liltcr  will  be  installed. 

The  City  Secretary  of  Dallas,  Tex.,  will  sell 
bonds  Dec.  4  to  the  amount  of  $100,000  for 
water  works  improvements;  $200,000  for  pub- 
lic schools ;  $200,000  for  a  city  hall,  and  $100,- 
000  for  sanitary  sewers. 

The  Sanitary  Water  Co,  of  Cooper,  Tex., 
has  _been  incorporated  with  a  capital  stock  of 
$3,07-5,  The  incorporators  are :  \V,  G.  Elling- 
ton, R,  M,  .Walker  and  R,  J.  Thomas,  all  of 
Cooper. 

®The  City  Commission  of  Galveston,  Tex., 
has  awarded  the  contract  for  the  installation 
of  a  new  surface  condenser  for  the  water 
works  pumping  plant  at  .\lta  Loma  to  Randall, 
Lovegrove  &  Wvman  of  Dallas,  Tex.,  at 
$2,480, 

The  Board  of  Municipal  Commissioners, 
Dallas,  Tex,,  has  adopted  the  recommendation 
of  Engineer  J.  M,  Bassett  of  the  water  works 
department,  for  the  installation  of  equipment 
with  w-hich  to  furnish  a  water  supply  to  the 
Union  Hospital  and  also  the  Tuberculosis 
Hospital  to  be  erected  jointly  by  the  county 
and  city. 

Following  bids  were  received  Nov,  11  by 
the  Board  of  Water  Commissioners,  Waco, 
Tex.,  for  the  construction  of  the  proposed  fil- 
tration plant,  5,000,000-gaL  capacity :  Pitts- 
burgh Filter  Manufacturing  Co.,  Pittsburgh, 
$85,020  (awarded  contract)  :  Jewell  Water  Im- 
provement Co.,  Chicago,  $73,800 ;  Norwood 
Engineering  Co.,  Florence,  Mass,.  $82,100 : 
New  York  Continental  Jewel  Filtration  Co., 
Kansas  City,  $80,.520. 

Washington. 

^Bids  will  be  received  until  11  a.  m.,  Dec, 
10,  by'Lieut.  Augustus  Norton,  Quartermaster, 
Fort  Stevens,  Ore,,  for  the  construction  of 
approximately  2,400  ft.  of  4-in.  pipe  line  at 
Fort  Canby,  Wash. 


The  citizens  of  Wenatchee,  Wash.,  on  Nov. 
5  voted  bonds  to  the  amount  of  $6,000  for 
cluster  lights,  $4,.500  for  fire  alarm  system, 
$5,000  for  fire  auto  truck,  and  $.30,000  for  water 
works  system  imprnvcnu-nts. 

Wisconsin. 

®The  City  Council  of  Eau  Claire,  Wis.,  has 
awarded  the  contract  for  furnishing  a  motor 
and  pump,  to  constitute  an  auxiliary  pumping 
plant,  to  the  General  Electric  Co.  and  the 
Worthington  Pump  Co.,  respectively.  The  mo- 
tor will  cost  $2,009,  and  is  to  be  a  two-speed 
250-185  h,  p.  motor.  The  pump  will  cost  $3,251, 
and  will  be  a  two-stage  turbine. 

The  citizens  of  Oshkosh,  Wis.,  at  the  recent 
election  voted  in  favor  of  purchasing  the  pres- 
ent privately-owned  water  works  system. 

The  citizens  of  Antigo,  Wis.,  voted  in  favor 
of  the  city  purchasing  the  present  water  works 
system.  The  City  Council  will  adopt  a  resolu- 
tion to  request  an  appraisal  of  the  property 
by  the  rate  commission. 

Canada. 

®The  Board  of  Water  Commissioners  of 
Dunnville,  Ont.,  has  awarded  the  contract  for 
pipes  for  the  proposed  extensions  to  the  Gart- 
shore-Thomson  Co,  of  Hamilton,  Ont.  Bids 
for  the  standpipe  and  other  improvements  to 
the  system  have  been  advertised  for,  and  the 
contracts  will  be  awarded  this  month. 

®The  Water  and  Light  Committee  of  Monc- 
ton.  N,  B,,  has  awarded  the  contract  for  con- 
structing a  new  pumping  station  to  Geo.  B. 
Low  at  $12,134.    T,  D,  LeBlanc  bid  $13,602. 

®The  Board  of  Water  Commissioners  of 
Dunnville,  Ont..  B.  L.  Edgecombe,  chairman, 
has  awarded  the  contract  for  the  construction 
of  a  steel  elevated  tank  of  100,000  gals,  ca- 
pacity   to    the    Des    Moines    Bridge    &    Iron 


Works,  Pittsburgh,  Pa,,  at  $.5,.!).!i0.  The  work 
will  include  riser  oipe  and  frost  casing.  Bids 
were  opened  Nov,  12, 

Water  Works  Commissioner  R.  C.  Harris 
of  Toronto,  Ont,,  proposes  to  have  submitted 
to  the  rate  payers  of  the  city  by-laws  sanction- 
ing the  issue  of  debentures  aggregating  $12,- 
506,000,  as  follows :  Scarboro  pumping  plant, 
$0,677,000;  Island  filtration  extension,  $1,.375,- 
000;  Bloor  street  viaduct,  $2,500,000;  garbage 
disposal,  $1,000,000,  and  additional  storm  sew- 
ers, $954,000. 

The  citizens  of  Sarnia,  Ont.,  have  voted  the 
issuance  of  bonds  to  the  amount  of  $240,000 
for  the  construction  of  a  new  water  works 
plant  and  reservoir  to  supply  the  city  with 
pure  water  taken  from  Lake  Huron.  A  reser- 
voir 500  ft,  long,  25  ft.  wide  and  25  ft.  deep 
will  be  constructed.  A  consulting  engineer 
will  be  employed  to  superintend  the  construc- 
tion of  the  plant. 

The  citizens  of  Vancouver,  B,  C,  on  Nov.  5 
voted  bonds  to  the  amount  of  $10,000  for  a 
fire  alarm  system. 

Commissioner  of  Public  Works  R.  C.  Har- 
ris, Toronto,  Ont.,  has  recommended  to  the 
City  Council  the  installation  of  a  pressure 
mechanical  filtration  plant  at  West  Toronto 
at  an  estimated  cost  of  $40,000,  and  a  like  in- 
stallment in  East  Toronto  at  an  estimated 
cost  of  $16,00(1. 

The  City  Council  of  Kindcrsley,  Sask.,  D. 
MacTivish,  Secy.-Treas..  decided  not  to  let 
the  contract  for  all  labor  for  constructing 
steel  water  supi)!y  main  and  distribution  sys- 
tem for  which  bids  were  to  have  been  receiv- 
ed Oct.  31.  The  work  consists  of  about  3 
miles  of  10-iu.  to  4-in.  pipe,  with  specials. 
valves  and  hydrants.  Plans  were  prepared  by 
the  John  Gait  Engineering  Co.,  Ltd.,  Winni- 
peg and  Calgary. 
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Alabama. 

^Bids  will  be  received  until  Dec.  3,  by 
Board  of  Commissioners,  Tuscaloosa,  Ala,, 
for  laving  storm  and  sanitarv  sewers  to  esti- 
mated' amount  of  $16,000.  W.  }\.  Nicol  is 
City  Engineer. 

The  city  of  Tuscaloosa,  .\Ia,,  plans  to  let 
contracts  the  first  week  in  December  for  the 
construction  of  a  new  system  of  storm  and 
sanitary  sewers  on  Greensboro  Ave.,  and  other 
parts  of  the  business  section  of  the  city.  W. 
"H.  Nicol  is  City  Engineer.  Chas.  W.  Weather- 
ford  is  official  in  charge  of  sewers. 

California. 

Consulting  Engineers  Ohnstead  &  Gilellen, 
of  Los  Angeles,  Calif.,  have  submitted  an  es- 
timate to  the  City  Council  of  .-Mhambra,  Calif., 
of  the  cost  of  preparing  a  set  of  plans  and 
estimates  for  the  installation  of  a  sewer  sys- 
tem in  that  city.  The  probable  cost  of  a  sys- 
tem of  sewers  is  $100,000.  The  citizens  will 
shortly  be  asked  to  vote  bonds  for  the  im- 
provem.ent. 

The  City  Council  of  Long  Beach,  Calif.,  has 
been  petitioned  to  submit  to  the  voters  a  prop- 
osition to  vote  a  bond  issue  of  $.3.50,000  for  a 
complete  sewer  system,  including  expert  ad- 
vice on  the  best  method  of  disposing  of  the 
sewage.  E.  P.  Dewey  is  City  Engineer.  C, 
B.  Murphy  is  official  in  charge  of  sewers. 

City  Engineer  M.  M.  O'Shaughnessy.  of 
San  Francisco,  Calif,,  is  preparing  plans  for 
the  construction  of  a  temporary  sewer  sys- 
tem across  the  mar.sh  lands  south  of  Oakdale 
Ave.,  formerly  15th  Ave,  South,  The  new- 
sewer  will  extend  from  the  foot  of  Cortland 
.^ve..  and  will  be  a  continuation  of  the  tem- 
porary brancht.-s  t.f  the  Islais  Creek  Valley, 

Colorado. 

The  proposition  of  establishing  a  storm 
>cwer  in  the  northern  part  of  Denver,  Colo., 
is   lint    in   its   preliminary   stages   and   definite 


information  will  not  be  available  for  a  num- 
ber of  months.  Seth  B.  Bradley  is  presi- 
dent of  the  Board  of  Public  Works.  A.  Lin- 
coln Fellow-s  is  City  Engineer. 

Delaware. 

The  Town  Council  of  Newark,  Del.,  has 
taken  steps  looking  toward  the  installation  of 
a  sewerage  system.  T.  Chalkley  Hatton,  Wil- 
mington, Del.,  is  Engineer,  Dr,  H.  G.  M.  Kol- 
lock  is  President  of  the  Board  of  Health  of 
that  town. 

Florida. 

Plans  are  being  completed  by  City  Engineer 
G.  R.  Ramsey,  of  Orlando,  Fla.,  for  the  in- 
stallation of  a  complete  sewer  system  to  cost 
approximately  $140,000,  The  work  will  in- 
clude about  30  miles  of  pipe  and  three  septic 
tanks  and  filter  beds.  Contracts  will  be  let 
about  Jan.  1,  1913.  The  work  at  present  is  in 
charge  of  the  Board  of  Public  Works.  W,  H, 
Reynolds  is  Mayor, 

Illinois. 

•J-Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  Edward  J. 
Glackin,  Secretary,  until  1 1  a,  m„  November 
27,  for  furnishing  labor  and  materials  neces- 
sary to  construct  sewers  in  the  following 
streets,  Bryn  Mawr  Ave.,  3,160  lin.  ft.,  5% 
ft.  double  ring  brick.  17  ft.  cut,  2,660  lin.  ft. 
.5  ft.,  17%  ft.  cut,  2,960  lin,  ft,,  4%  ft.,  20  ft. 
cut.  N.  40th  .\ve.,  7,000  lin.  ft.  2  ft.  double 
ring  brick,  14  ft.  cut,  080  lin,  ft,  2%  ft., 
11  ft.  cut,  1,330  lin.  ft,  3  ft,,  19  ft,  cut,  670 
lin.  ft,,  2y2  ft,  double  invert,  17%  ft,  cut, 
060  lift,  ft,  2  ft,  double  invert,  12  ft.  cut,  I 
concrete  bulkhead,  51  manholes.  69  catch 
basins,  special  attention  is  called  to  notes  on 
lilans,  Colfax  Ave,,  070  lin.  ft.,  18  in  double 
strength  tile  pipe,  IV.  ft,  cut,  93d  St.,  1,000 
lin,  ft,  15  in,,  7%  ft,  cut,  3,100  lin  ft,  12  in., 
7  ft,  cut,  Yates  Ave,,  400  lin,  ft,  12  in.,  6  It 


cut.  !t2d  PI.,  600  lin  ft,  15  in,  tile,  6%  ft,  cut. 
300  lin.  ft.  12  in.,  6%  ft,  cut,  92d  PI.,  !tt),5  lin. 
ft.  12  in.  tile.  7  ft.  cut.  Paxton  .\ve.. 
710  lin.  ft.  12  in.,  6  ft.  cut.  Jeffrey  .A.ve.,  710 
lin.  ft,  12  in,  6  ft.  cut,  205  lin.  ft.  15  in.,  9  ft. 
cut.  93d  St.,  400  lin.  ft.  18  in  double  strength. 
t)Vz  ft.  cut,  40  lin.  ft.  12  in.,  7  ft.  cut.  Central 
.•\ve.,  500  lin.  ft.  12  in.,  7  ft.  cut.  Phillips  Ave,, 
490  lin,  ft,  12  in.,  6  ft.  cut.  Palmer  .\ve..  490 
lin.  ft.  12  in.,  7  ft.  cut.  Luella  Ave..  490  lin. 
ft.,  12  in.,  7  ft.  Merrill  Ave,,  490  lin.  ft.  12 
in.,  GV2  ft.  cut,  wing  sewers  at  93d  St,  and 
Esse.x  -Ave.,  40  lin.  ft.,  12  in,,  7  ft,  cut,  95  man- 
holes. 79  catch  basins,  0.500  cu,  yds.  rock,  esti- 
mated cost,  $40..500,  Cash  or  certified  check 
for  ten  per  cent  of  proposal  must  accompanv 
bid, 

®The  city  of  Jerseyville,  III,.  A.  H.  Quinn. 
City  Clerk,  has  awarded  the  contract  for  the 
Northeast  sewer  extension  to  Frank  Palmer 
at  $0.36%  per  ft.,  for  12-in,  sewer.  The  sewer 
will  run  to  the  C.  &  A,  bridge  east  of  the 
Schwarz  residence, 

®The  following  contracts  for  construct- 
ing sewers  have  been  awarded  by  the  Board 
of  Loc.il  Improvements.  Chicago,  111.,  Edward 
J.  Glackin,  Secretary,  alley  43d  St,  N'ernon 
.\ve.,  etc.,  340  lin  ft.  9  in.  and  house  drains, 
$327,  alley  Grand  Blvd.,  42d  St..  etc.,  230  lin. 
ft.,  9  in.,  8  house  drains,  total  $309.  G.  Barrv. 
4761  Shields  Ave.,  Elizabeth  Ave,.  040  lin, 
ft,.  18  in,  double  strength,  $1,485.  G.  Pouto- 
celli,  904  Forquer  St„  Central  .\ve.,  490  lin.  ft. 
12  in.,  $1,496,  exclusive  of  rock  excavation  at 
$3  per  cubic  yard,  .\,  Mancini,  902  W,  Taylor 
St.,  Sunnvside  .\ve..  275  lin.  ft.  12  in.,  $275. 
D,  Fosco."744  W.  Tavlor  St..  W.  59th  St.,  3.5t» 
lin.  ft,  18  in,  double  strength  pipe.  $2,5.5,  590 
lin  ft.,  15  in,,  $2,  71  lin,  ft,  12  in.,  $1.20.  24 
house  drains,  $20,  total  $2,637.  N.  Mancini, 
iWO  W,  Tavlor  St„  W,  Madison  St.,  1.380  lin. 
ft.,  12  in.,  $1,75,  470  lin  ft,  13  in,,  $1,75.  790 
lin.  ft.  12  in.,  $1.75,  total  $46,20,  N,  Mancini. 
Stony  Island  Ave,.  1,930  lin,  ft,  12  in.,  $1,149, 


•J-  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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140  lin.  ft.,  15  in.,  $2,150,  total  $3,226,  A.  San- 
tiicci,  708  Ewing  St. 

A  special  election  will  be  called  shortly  by 
the  Village  Board  of  Grayslake.  Ill,  for  the 
purpose  of  voting  on  the  proposition  of  in- 
stalling a  sewerage  system  and  a  waterworks 
system. 

The  Board  of  Local  Improvements  of  Ber- 
wyn,  111.,  will  shortly  be  asking  for  bids  for 
the  installation  of  a  sewerage  system  at  an 
estimated  cost  of  $190,000.  Arthur  R.  Wolfe, 
602  New  York  Life  Bldg.,  Chicago,  is  Attor- 
ney. Walter  V.  Aikman  is  Secretary  of  the 
Board. 

The  City  Council  of  Rock  Island,  III.,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  an  8-in.  sewer  on  14th  Ave.,  be- 
tween 10th  and  11th  Sts. 

The  City  Council  of  East  St.  Louis,  111., 
has  voted  down  the  recommendation  of  the 
Board  of  Local  Improvements  for  an  addi- 
tional appropriation  of  $35,000,  to  be  used  in 
repairing  the  sewage  system. 

Following  is  the  lowest  bid  submitted  to  L. 
E.  McGann,  Commission  of  Public  Works, 
Chicago,  111.,  on  November  13,  for  furnishing 
labor,  materials,  etc.,  necessary  to  make  re- 
pairs, alterations,  etc.,  to  the  Kosciusko  pub- 
lic bath,  1444  Holt  St.,  the  work  includes  ex- 
cavation, concrete  sewerage,  water  proofing, 
etc.,  contract  price  $2,975,  John  Buttian  Co. 
32  N.  Clark  St.,  Chicago.  The  contract  has 
not  been  awarded. 

Bids  will  be  received  by  the  South  Park  ■ 
Commissioners,  Chicago,  111.,  J.  F.  Neil,  Sec- 
retary, until  noon,  November  20,  for  furnish- 
ing and  delivering  5  snow  plows  to  the  South 
Park  Stables.  57th  St.  and  Cottage  Grove 
Ave.  Cash  or  certified  check  for  $50  must  ac- 
company proposal. 

Indiana. 

4*Bids  will  be  received  until  10  a.  m.,  Nov. 
22,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  reconstruction  of  Outfall  White 
River  Intercepter  Sewer  with  appurtenances 
at  White  River  near  Washington  Ave. 

®It  is  reported  that  the  Board  of  Public 
Works  of  Terre  Haute,  Ind.,  on  Nov.  8, 
awarded  the  following  contracts  for  sewer 
work:  J.  P.  Welch,  22nd  St.  sewer,  $1,726, 
and  for  a  sewer  running  east  in  alley  between 
Walnut  and  Ohio  Sts. ;  P.  O'Leary  &  Sons — 
11th  St.,  sewer;  Second  Ave.,  sewer,  and  the 
14th  St.  sewer;  W.  J.  Erler — Oak  St.,  sewer, 
$7,046.  All  bids  on  the  Cleveland  Ave.  sewer 
were  rejected,  because  they  were  above  the 
cost  estimate. 

The  Board  of  Public  Works  of  South  Bend, 
Ind.,  has  completed  the  assesment  roll  and 
final  estimate  on  the  easements  on  the  Bow- 
man Creek  sewer.  It  is  planned  to  let  the 
contract  about  Jan.  1.  William  Moore  is 
City  Engineer.  Arthur  P.  Perley  is  official  in 
charge  of  sewers. 

Iowa. 

The  City  Council  of  Holstein,  la.,  has  in- 
structed City  Engineer  Carlson  to  have  the 
sanitary  sewer  extended  on  Second  St.,  from 
Davenport  St.  to  the  limits  of  the  town.  Al- 
bert G.   Merkley  is  City  Recorder. 

Kansas. 

®The  City  Council  of  Salina,  Kans.,  has  let 
the  contract  for  the  construction  of  sewers  to 
McAlbain  &  Ramsey,  of  Lawrence,  Kans., 
at  $7,647.  Other  bidders  were :  Jas.  A.  Prin- 
gle,  Carthage.  Mo..  $7,860;  D.  W.  Norton  & 
C.  P.  Snvder,  $7.835 ;  Lvon  Bros.,  $8.200 ;  John 
HufTman,  $8,328;  D.  G.  Stack.  $8.-366;  Otto 
Peterson.  $8,1.52,  and  Kaw  Paving  Co.,  $8,095. 
The  City  Commissioners  of  Hutchinson, 
Kans..  have  passed  an  ordinance  creating  cer- 
tain lateral  sewer  districts  and  defining  the 
limits  thereof.  The  districts  are  laid  in  con- 
formity to  a  general  plan  for  establishing  ade- 
quate sewer  connections  in  Block  2  in  Lee's 
Second  Addition  to  the  city  of  Hutchinson ; 
Block  2  in  Fairview  Addition  to  city,  in 
Hutchinson  Investment  Co.'s  Second  Addi- 
tion ;  in  Orch.ard  Addition  and  Block  1  in  Irv- 
ing Place  Addition. 

Burns    &    McDonnell,    Scarrut    Bldg.,   Kan- 
sas City,  Mo.,  are  completing  plans  and  speci 


fications  for  a  system  of  sanitary  sewers  for 
the  Lake  of  the  Forest  Club  near  Bonner 
Springs,  Kans. 

Kentucky. 
^Bids  will  be  received  until  2  p.  m.,  Nov. 
29   by  Board  of  Public  Works,  Louisville,  Ky., 
for  the  construction  of  the  following  sewers: 
Section    2,    32d    St.    sewer.    Contract    No     1. 
Section  1,  23d  St.  sewer,  Contract  No.  2.  Sec- 
tion 1,  Bichwood  alley  sewer,  Contract  No.  i. 
Section    1,    Kennedv    alley    sewer,    Contract 
No.  4.   Section   1,   Crescent  alley  sewer.   Con- 
tract  No.  5.     Drawings  and  specifications  for 
the  above  mentioned  work  are  now  on  file  in 
the    office    of    the    Board    of    Public    Works, 
Louisville,  Ky.,  a  copy  of  which  may  now  be 
seen  at  the  office  of  Engineering  &  Contract- 
ing.    The   work   consists   of   the   construction 
of  approximated  315   ft.  of  60-in.,  8.55  ft.  of 
66-in.,  670  ft.  of"  63-in.,  3,250  ft.  of  60-in.,  and 
335    ft.    of    57-in.    combined    sewer,    with    an 
average  cut  of  ISVa  ft.     Also  the  construction 
of  approximately  3,500   ft.   of   10-in.   and  611 
ft.    of    8-in.    sanitary    sewer,    deep    and    wide 
vitrified   pipe   and   311    ft.    of    12-in.   standard 
vitrified    pipe    storm    water    sewer,    with    an 
average  cut  of  9  ft.  Roy  W.  Burke,  First  As- 
sistant  Engineer,   Board  of   Public  Works,  is 
in  charge  of  this  work.  Official  advertisement 
will  be  found  elsewhere  in  this  is,sue. 
Louisiana. 
®C.   Hyland   &   Co.,   of   New   Orleans,   La., 
have  been  awarded  the  contract  for  the  con- 
struction of  sewers  at  Jackson  Barracks,  La., 
at  $3,100. 

Maryland. 
The  Catonsville  Md.,  Neighborhood  Im- 
provement Association  is  agitating  the  estab- 
lishment of  a  sewer  system  in  Catonsville  and 
vicinity.  State  Sanitary  Engineer  Robert  B. 
Morse  has  prepared  plans. 

Following  bids  were  received  Nov.  11  by 
the  Board  of  Awards  of  Baltimore,  Md.,  Cal- 
vin W.  Hendricks,  Chief  Engineer  of  the 
Sewerage  Commission,  on  Sanitary  Contract 
No.  104:  McCarthy  &  Co.,  Baltimore,  Md., 
$80,298;  Jas  Ferry  &  Son,  Baltimore,  Md., 
$87,472;  Ryan  &  Reilly,  Baltimore,  Md.,  $94,- 
698. 

Massachusetts. 

^Bids  will  be  received  until  noon,  Nov.  22, 
by  L.  K.  Rourke,  Commissioner  of  Public 
Works,  Boston,  Mass.,  for  building  pipe  sew- 
ers and  drains  in  Commonwealth  Ave.,  be- 
tween Chiswick  and  Wallingford  roads, 
Brighton,  and  giving  bond  therefor  of  _  a 
surety  company  approved  by  the  commis- 
sioner in  the  sum  of  $700. 

Michigan. 

The  City  Council  of  Mt.  Clemens,  Mich., 
has  sold  bonds  to  the  amount  of  $50,000  for 
sewer  work  to  Spitzer,  Rorick  &  Co.,  of  To- 
ledo, O. 

Consulting  Engineer  T.  C.  Hatton,  of  Wil- 
mington, Del.,  has  prepared  for  the  city  of 
Escanaba,  Mich.,  a  comprehensive  plan  for  its 
future  sewerage  and  drainage.  It  contemplates 
and  provides  for  a  population  of  more  than 
40,000  people  in  19.50,  and  embodies  all  of  the 
sewers  and  drains  required  for  a  city  of  that 
size.  J.  A.  MacKillican  is  City  Engineer.  Carl 
Anderson  is  official  in  charge  of  sewers. 

Missouri. 

The  City  Council  of  Sedalia,  Mo.,  has  in- 
structed City  Engineer  F.  L.  Leaming  to  pre- 
pare plans  and  specifications  for  sewers  in  the 
northern  part  of  the  citv.  W.  E.  Gold  is  City 
Clerk. 

Montana. 

®Thomas  Kelly  has  been  awarded  the  con- 
tract by  the  City  Council  of  Anaconda,  Mont., 
for  the  construction  of  the  new  sewer  in  the 
southeast  corner  of  the  city  at  $1,209.     • 

Nebraska. 

•J«Bids  will  be  received  until  8  p.  m.,  Nov. 
29,  by  city  of  Havelock,  Nebr..  for  the  con- 
struction of  a  sanitary  sewer  lateral  in  Sewer 
District  No.  6,  consisting  of  1,050  lin.  ft.  8-in. 
vitrified    sewer    pipe,    average    depth    6%    ft., 


two  manholes  total  depth  13  ft.,  one  flush  tank 
with  siphon  complete  6%  ft.  deep,  212  ft.  XH 
lead  service  pipe.  Engineer's  estimate  of  cost 
$670.00.  Plans  and  specifications  may  be  had 
of  the  City  Clerk  or  Engineer.  Certified 
check  for  $50  must  accompany  bid.  C.  A.  Cur- 
rie  is  City  Clerk.  .      ,         .,  „  .^ 

^Bids  will  be  received  until  7  p.  m.,  Dec. 
2,  by  City  Council,  Lexington,  Nebr.,  for  the 
furnishing  of  material  and  labor  to  build  and 
construct  sewer  lateral  Thirteen,  said  lateral 
to  be  constructed  of  8-in.  glazed  vitrified 
shale  sewer  pipe,  1,295  ft.  in  length,  contain- 
ing 32  Y's,  3  manholes  and  one  flush  tank 
complete;  also  230  ft.  of  %-in.  galvanized 
pipe  with  cut  off  and  necessary  fixtures  in 
tank  to  connect  main  with  flush  tank ;  esti- 
mated cost  bv  city  engineer,  $940.75.  Bids 
must  be  filed  with  the  City  Clerk,  and  be 
accompanied  by  a  certified  check  of  10  per 
cent  of  the  amount  bid,  as  a  guarantee  that 
the  person  whose  bid  is  accepted  will  enter 
into  a  contract  and  fulfill  the  same  accord- 
ing to  the  plans  and  specifications  on  file  at 
the  office  of  the  City  Clerk.  W.  H.  Wisda, 
Mayor :  J.  L.  Lemmcr,  City  Clerk. 

4«Bids  will  be  received  until  2  p.  m.,  Nov. 
25,  by  Sanitary  District  No.  1  Lancaster  Coun- 
ty and  the  Park  Committee  at  Room  303 
Brownell  Block,  Lincoln,  Nebr.,  for  the  con- 
struction of  a  reinforced  concrete  conduit  and 
under  the  intersection  of  27th  and  28  Sts.,  in 
said  city  of  Lincoln,  in  accordance  with  plans 
and  specifications  on  file  with  the  city  engi- 
neer of  said  city  and  in  the  office  of  said  san- 
itary district  above  described;  the  one-half  of 
the  cost  of  said  structure  to  be  paid  for  by 
the  City  of  Lincoln  and  the  other  half  of  the 
cost  of  said  structure  to  be  paid  for  by  the 
said  Sanitarv  District.  Also  for  the  excava- 
tion of  a  new  channel  for  Antelope  Creek  from 
a  point  in  the  present  channel  at  the  Chicago 
and  Rock  Island  railroad  bridge  east  of  27th 
.St.  to  the  bridge  which  spans  said  Antelope 
Creek  on  E  St.  and  consisting  of  about  four 
thousand  cubic  yards  in  accordance  with  said 
above  mentioned  plans  and  specifications,  the 
cost  of  said  excavation  to  be  paid  by  said 
Sanitary  District.  Bids  will  be  received  for 
the  concrete  work  separately  and  for  the  ex- 
cavation separately  or  for  cither  of  them  or 
for  the  entire  work.  The  estimated  total  cost 
of  the  said  concrete  structure  is  $4,800.  A 
certified  check  in  the  sum  of  $;300,  payable  to 
W.  J.  Blystone,  secretary,  must  accompany 
each  bid  on  the  concrete  work. 

New  Jersey. 

®The  City  Commissioners  of  Ocean  City, 
N.  J.,  have  awarded  C.  L.  Bader,  of  Phila- 
delphia, Pa.,  the  contract  to  remove  the  gar- 
bage next  year  at  $4,722.  Charles  A.  Nabb 
secured  the  contract  to  remove  the  rubbish 
during  1913  at  $2,488. 

New  York. 

•J«Bids  will  be  received  until  Nov.  27,  by  the 
Board  of  Contract  and  Supply,  Binghamton, 
N.  Y.,  for  the  construction  of  sewers  in  Wor- 
den.  Silver  Sts.,  and  Seminary  Ave.  J.  A. 
Giles  is  City  Engineer. 

4"Bids  will  be  received  until  Nov.  23,  it  is 
reported,  by  Lemuel  S.  Schrenkcisen,  Chair- 
man, Sewer  Commissioners,  Harrison,  N.  Y., 
for  the  construction  of  Contract  B.  of  the 
sanitary  sewer  system.  All  bids  received  for 
this  work  Nov.  6  were  rejected.  Alexander 
Potter,  114  Liberty  St.,  New  York  City,  is 
Engineer. 

Following  low  bids  were  submitted  to  Presi- 
dent Maurice  E.  Connolly  of  the  borough  of 
Queens,  New  York  City, "for  the  construction 
of  sewers,  as  follows :  Eighth  Ave.,  from 
Washington  to  Pierce.  Long  Island  City,  Ever- 
green Construction  Co.,  $1,472.  Summerneld 
St.,  from  Wyckoflf  Ave.  to  Seneca  Ave.,  Clancy 
&  Van  Alst,  $3,055.  Sherman  St.,  from 
Webster  Ave.  to  the  crown  330  ft.  north  of 
Payntar  Ave.,  Clancy  &  Van  Alst,  $3,147. 
Sherman  St.,  from  Washington  Ave.,  to  Web- 
ster Ave.,  and  in  Washington  Ave.,  from 
Marion  St.  to  the  Boulevard,  and  from  Ham- 
ilton St.  to  Hancock  St.,  Long  Island  City, 
Evergreen  Construction  Co.,  $5,582.     Twelfth 


•J"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ave.,  from  Vandeventer  Ave.  to  existing  sewer 
about  47.5  ft.  south  of  Wilson  Ave.,  Long 
Island  City,  Ford  Construction  Co.,  $1,378. 
Ralph  St.,  from  Seneca  Ave.  to  Fairview  Ave., 
and  ni  Fairview  Ave.,  from  Ralph  to  Bleeckcr, 
(Ridgewood),  Clancy  &  Van  Alst,  $10,150.  For 
house  connections  from  sewer  to  curb  line  in 
Camelia  St.,  from  Boulevard  to  Crescent,  Long 
Island  City,  Evergreen  Contracting  Co.,  $1,125: 
same  in  East  Ave.,  from  Ninth  St.  to  Nott 
Ave.,  Long  Island  City,  Evergreen  Contract- 
ing Co.,  $655.  Sewer  in  Ely  Ave.,  from  Ja- 
maica Ave.  to  Broadway.  Long  Island  City, 
Peace  Bros.,  $1,292.  Hamilton  St.,  from  Har- 
ris Aye.,  to  South  Jane  St.,  Evergreen  Con- 
struction Co. 

Commissioner  of  Public  Works  Westcott,  of 
Syracuse,  N.  Y.,  has  asked  the  Common  Coun- 
cil to  have  the  Wall  St.  sewer  rebuilt  between 
Richmond  .\ve.  and  the  canal.  This  is  a  15-in. 
sewer.     H.  C.  Allen  is  City  Engineer. 

City  Engineer  H.  C.  Allen  of  Syracuse,  N. 
Y.,  has  recommended  to  the  Common  Council 
the  installation  of  a  storm  water  sewer  sys- 
tem at  an  estimated  cost  of  $90,000  in  the  First 
and  Second  Wards. 

©Bids  were  received  by  the  town  of  Har- 
rison, N.  Y.,  on  Nov.  6,  for  the  construction  of 
a  sanitary  sewerage  system,  for  which  Alex- 
ander Potter,  114  Liberty  St.,  New  York  City, 
is  Engineer.  The  work  includes  four  sepa- 
rate contracts,  all  of  which  have  been  let  with 
the  exception  of  Contract  "B."  Contract  "\" 
was  awarded  to  The  Fusco  Construction  Co., 
665  Broad  St.,  Newark,  N.  J.,  at  the  follow- 
ing itemized  bid : 

700  cu.    yds.    of    loose    rook $     2.50 

6.920  cu.    yds.    of  solid   rock 2. ,50 

•500  cu.    yds.    of  quick   sand 1.50 

11,802  iin.   ft.   8-in.  vit.  pipe  0-6  fl.  deep..  0.50 

6,761  Iin.   ft.  S-in.   vit.   pipe  C-8  ft.  deep..  0.55 

1,335  Iin.   ft.   S-in.  vit.  pipe  S-10  ft.  deep.  0.67 

140  Iin.   ft.   S-in.  vit.  pipe  10-12  ft.   deep  l.Oil 

SS  Iin.  ft.  S-in.  vit.  pipe,  12-14  ft.  deep  1.25 

910  Iin.   ft.  IS-in.  vit.  pipe  0-G  ft.  deep.  1.17 

1,656  Iin,   ft.   IS-in.  vit.  pipe  6-S  ft.   deep.  1.27 

950  Iin.   ft.   IS-in.   vit.   pipe  S-10  ft  deep  1.17 

300  Iin.  ft.  IS-in.  vit.  pipe  10-12  ft.  deep  2.00 

205  Iin.  ft.  IS-in.  vit.  pipe  12-14  ft.  deep  3.00 

00  Iin.  ft.  IS-in.  vit.  pipe  14-16  ft.  deep  4.00 

68  manholes     52.00 

18.5  ft.  of  drop  manholes 7.00 

31  flush   tanks    125.00 

404  branches   on   S-ln.    pipe 0.75 

38  branches   on   18-in.   pipe 3.00 

8,000  Iin.   ft.   of  gravel  and  broken  stone 

foundation      .' 0.10 

200  lln.  ft.   of  S-ln.   cast  iron  pipe 1.25 

15  cu.    yds.    of   concrete   masonry,    B..  10.00 
•30,000  ft.  B.  M.  of  sheeting  and  timber. .  27.50 

Total    bid     $46,563 

•Prices  fixed  by  contract. 

©Contract  "D."  for  sewage  disposal  plant, 
at  Harrison,  N.  Y.,  was  awarded  to  The  Con- 
crete &  Foundation  Co.,  104  West  42d  St., 
New  York  City,  at  the  following  bid : 

1.230  cu.    yds.    of    earth    excavation $  1.48 

276  cu.   yds.   of  rock   excavation 4.70 

♦50  cu.    yds.    of  quicksand    excavation..  1.50 

345  cu.  yds.   concrete  masonry,   Class  A  7.90 

157  cu.  yds.   concrete  masonry.  Class  B  4.50 

704  bbls.    of    cement 1.60 

17,952  lbs.    of    steel    reinforcement O.045 

187  Iin.  ft.   of     6-in.   vitrified   pipe 0.27 

42  Iin.    ft.   of  12-in.  vitrified   pipe 0.41 

16  Iin.   ft.    of  15-in.   vitrified  pipe 0.53 

187  Iin.     ft.     18-in.     vitrified     pipe 0.67 

294  Iin.   ft.  of     4-in.  cast  iron  pipe 0.70 

223  Iin.   ft.   of     6-in.   cast  iron  pipe 0.79 

52  Iin.   ft.   of     8-in.  cast  iron  pipe 0.98 

05  Iin.   ft.  of  10-in.   cast   iron  pipe 1.30 

101  Iin.   ft.   of  12-in.   cast  iron  pipe 1.60 

330  Iin.  ft.  of  14-in.   cast  iron  pipe 2.16 

2,S0O  Iin.  ft.  of  6-ln.  channel  tile  drains..     0.08 
14  G-in.  gate  valves  and  appurtenances  18.00 

1  8-in.   gate  valve  and  appurtenances  27.00 
3  12-in.     gate    valves    and    appurten- 
ances          43.00 

3  14-in    gate    valves    and    appurten- 

ances          58.00 

4  6-in.   sluice   gates 23.00 

2  8-in.    sluice  gates 26.00 

4  12-in.    sluice   gates 36.00 

1  8-in.    flap   valve    15.00 

2.140  cu.    yds.    of    filter    material 2.50 

32  cu.   i'ds.   of  broken  stone  for  sludge 

bed     2.25 

60  risers    and    nozzles 5.50 

8  ventilators    16.00 

1  14    siphon.    375.00 

19,920  Ihs.  of  cast  Iron  specials 0.05 

1,390  Ihs.   of  wrought   iron  and  steel 0.07 

1,713  ft.   B.   M.   lumber  in  place 00.00 

163  ft.  of  l'/2-in  pipe  railing 2.00 

Total    bid    $25,468 

•Prices   fixed   by   contract. 

•J«  indicates 


©Contract  "C"  at  Harrison,  N.  Y.,  was 
awarded  The  Fusco  Construction  Co.,  at  the 
following  itemized  bid: 

490  cu.    yds.   of  loose   rock %     2.50 

4,000  cu.    yds,   of  solid    rock 2.50 

♦400  cu.    yds.    of  quicksand 1.50 

6,590  ft.  S-in.  vit.  pipe  sewer  0.6  ft.  deep..  0  50 

3,230  ft.  8-in.  vit.  pipe  sewer  6-8  ft.  deep..  0.57 

140  ft.  S-in.  vit.  pipe  sewer  8-10  ft.  deep.  0.65 

40  ft.  S-in.  vit.  pipe  sewer  10-12  ft.  deep  0.75 

1,099  ft,  10-in.  vit.  pipe  sewer  0-6  ft.  deep.  0.60 

465  ft.  10-ln.  vit.  pipe  sewer  6-8  ft.  deep.  0.65 

614  ft.  10-in.  vit.  pipe  sewer  S-10  ft.  deep  0.70 

20  ft.  10-in.  vit.  pipe  sewer  10-12  ft.deep  0.80 

61  ft.  10-in.  vit.  pipe  sewer  12-14  ft.deep  1.00 

1,155  ft.  12-in.  vit.  pipe  sewer  0-6  ft.  deep.  0.67 

2,190  ft.  12-in.  vit.  pipe  sewer  6-8  ft.  deep.  0.75 

309  ft.  12-in.  vit.  pipe  sewer  8-10  ft.  deep  0.90 

120  ft.  12-in.  vit.  pipe  sewer  10-12  ft.deep  1.10 

257  ft.  12-in.  vit.  pipe  sewer  12-14  ft.deep  1.25 

61  manholes  less   than   10   ft.    deep 52.00 

5  ft.    of  drop   manhole 7.00 

15  flush    tanks    125.00 

235  branches   on     8-in.    pipe 0.75 

23  branches  on  10-in  pipe 1.00 

17  branches   on    12-in.    pipe 1.25 

5,000  Iin.   ft.   of   gravel   and   broken   stone 

foundation    0.10 

72  Iin.    ft.    of  8-in.   cast   iron   pipe 1.00 

770  Iin.   ft.   of  12-in.   cast  iron  pipe 1.25 

10  cu.  yds.  of  concrete  masonry, Class  B  10.00 

•30,000  ft.  B.  M.  sheeting  and  timber 27.50 

Total    bid    $29,460 

♦Prices  fixed   by   contract. 

Following  bids  received  at  Harrison,  N.  Y., 
on  Contract  "B"  were  rejected  and  new  bids 
are  to  be  received  on  Nov.  23.  (1)  bid  of 
Fusco  Construction  Co.,  Newark,  N.  J. ;  (2) 
Mason  Hilton  &  Co.,  New  York  City;  (3) 
Cestone  Construction  Co.,  Montclair,  N.  J. ; 
(4)  H.  Spinach  Construction  Co.,  Waterbury, 
Conn.,  and  (5)  Bernardino  Construction  Co., 
Hartford,  Conn. : 

Items. 

985  cu.    yds.   of  loose   rock 

9, 848  cu,  yds.  of  solid  rock 

1,000  cu.  yds.  of  quicksand 

12.703  ft.  of  S-in  vitrified  pipe  sewer, .0-6  ft.  deep... 

8,370  ft.  of  S-in  vitrified  pipe  sewer  6-8  ft.  deep... 

492  ft.  of  S-in.  vitrified  pipe  sewer  8-10  ft.  deep.. 

85  ft.  of  S-in.  vitrified  pipe  sewer  10-12  ft.  deep. 

445  ft.  of  10-in.  vitrified  pipe  sewer  0-6  ft.  deep. . 

575  ft.  of  10-in.  vitrified  pipe  sewer  6-S  ft.  deep.. 

75  ft.  of  10-in.  vitrified  pipe  sewer  S-10  ft.  deep. 

80  ft.  of  10-in.  vitrified  pipe  sewer  10-12  ft.  deep 

205  ft.  of  10-in.  vitrified  pipe  sewer  12-14  ft.  deep 

8S0  ft.  of  18-in.  vitrified  pipe  sewer  0-6  ft.  deep.. 

50  ft.  of  18-in.  vitrified  pipe  sewer  6-S  ft.  deep.. 

30  ft.  of  18-in.  vitrified  pipe  sewer  S-10  ft.  deep. 

50  ft.  of  18-in.  vitrified  pipe  sewer  10-12  ft.  deeu 

2,716  ft.  of  20-in.  vitrified  pipe  sewer,  0-6  ft.  deep.. 

1.S20  ft.  of  20-in.  vitrified  pipe  sewer  6-8  ft.  deep.. 

658  ft.  of  20-in.  vitrified  pipe  sewer  8-10  ft.  deep. 

84  manholes 

24  ft.  of  drop  manholes 

35  flush  tanks  

433  branches  on     S-in.  pipe 

27  branches  on  10-in.  pipe 

20  branches  on  18-in.  pipe 

50  branches  on  20-in.  pipe 

12,000  ft.  of  gravel  and  broken  stone  foundations... 

96  ft.  of     8-in.  cast  iron  pipe 

24  ft.  of  10-in.   cast  iron  pipe 

24  ft.  of  IS-in.  cast  iron  pipe..; 

72  ft.  of  20-in.  cast  iron  pipe 

30  cu.  yds.  of  concrete  masonry.  Class  B 

50,000  ft.  B.  M.  sheeting  and  timber 

Total    


structed  of  well  burned  vitrified  salt-glazed 
sewer  tile  with  bells  and  shall  be  straight, 
smooth  and  cylindrical,  free  from  flaws,  cracks 
or  breaks,  and  the  joints  shall  be  cemented 
throughout  and  laid  according  to  plans  and 
specifications  for  said  improvement  on  file  in 
the  office  of  the  Village  Clerk.  Each  bid 
must  contain  the  full  name  of  every  person, 
or  company,  interested  in  the  matter,  and 
must  be  accompanied  with  a  certified  check 
on  some  bank  in  Ottawa  County,  Ohio,  for 
the  sum  of  $300  and  payable  to  the  Treasurer 
of  the  village  of  Put-in-Bay,  Ohio. 

•|«Bids  will  be  received  until  noon,  Dec.  9, 
by  Muskingum  County  Commissioners  at  the 
office  of  the  Auditor,  Zanesville,  O.,  for  fur- 
nishing the  material  and  labor  for  the  con- 
struction of  a  sanitary  sewer  and  tank  for  the 
Muskingum  County  Chidren's  Home  at  Avon- 
dale,  Ohio,  in  accordance  with  the  plans  and 
specifications  on  file  in  the  County  Commis- 
sioners' office  at  Zanesville,  Ohio.  Neil  Star- 
key  is  Clerk. 

.®The  village  of  Newburg  Heights,  O.,  C.  E. 
Goodsniith,  Clerk,  has  awarded  to  E.  W. 
Sprague,  2095  West  100th  St.,  Cleveland,  the 
contract  for  the  construction  of  sewers  in 
Brow  Ave.,  and  East  54th  Sts.  Ralph  Hecker, 
Electric  Bldg.,  Cleveland,  is  Village  Engineer. 
Bids  were  opened  Nov.  14. 

Property  owners  of  Clintonville  have  ar- 
ranged with  Service  Director  Samuel  A.  Kin- 
near  of  Columbus,  O.,  for  the  establishment 
of  the  proposed  sewer  through  Clintonville.  It 


(1.) 

(2.) 

(3.) 

(4.) 

(5.) 

$     3.00 

i     2.00 

$     2.00 

t     2.00 

t       4.00 

2.00 

3.60 

4.50 

4.00 

5.45 

1.50 

1.50 

1.50 

l.oO 

1.50 

.47 

.50 

.68 

.80 

1.60 

.52 

.70 

.77 

.90 

1.40 

.60 

.90 

.87 

1.00 

1.20 

.77 

1.20 

1.00 

1.20 

1.25 

.57 

.60 

.90 

.88 

1.25 

.62 

.70 

1.15 

.98 

1.30 

.75 

1.00 

1.20 

1.18 

1.30 

.87 

1.30 

1.25 

1.28 

1.30 

1.00 

1.75 

1.40 

1.40 

1.40 

1.47 

1.30 

2.00 

1.60 

1.75 

1.60 

1.50 

2.00 

1.80 

l.SO 

1.S5 

1.70 

2.00 

1.90 

1.85 

2.50 

2.25 

2.00 

2.20 

1.90 

1.77 

1.60 

2.10 

1.75 

2.20 

1.90 

1.75 

2.20 

1.85 

2.15 

2.25 

2.00 

2.25 

2.00 

2.25 

62.00 

50.00 

42.00 

65.00 

60.00 

7.00 

4.00 

10.00 

10.00 

5.00 

125.00 

90.00 

100.00 

125.00 

60.00 

.75 

.50 

1.00 

.85 

.40 

1.00 

.  (0 

1.00 

1.20 

.60 

3.00 

1.75 

3.00 

3.20 

1.50 

3.25 

3.00 

4.00 

3.60 

2.00 

.10 

.35 

.30 

.15 

.15 

1.50 

.80 

1.70 

1.15 

1.45 

2.00 

1.00 

2.00 

1.25 

1.75 

3.00 

2.00 

o.OO 

3.54 

3.75 

■      3.50 

2.50 

7.00 

3.80 

4.50 

10.00 

12.00 

9.00 

7.50 

9.00 

27.50 

27.50 

27.50 

27.50 

27.50 

$58,398       $77,246       $86,376       $88,204       $114,797 


North  Carolina. 

®The  J.  B.  McCreary  Co.,  of  Atlanta,  Ga., 
has  been  awarded  the  contract  by  the  City 
Councils  of  Winston-Salem,  N.  C,  for  the  lay- 
ing of  the  sewer  and  water  mains  on  the 
streets  to  be  permanenth'  improved  at  $4,000. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Nov.  26, 
by  Director  of  Public  Service,  Lorain,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  lateral  storm  water 
sewer  in  Dallas  Ave.  Main  Sewer  District  in 
Erst  28th  St.,  from  Toledo  .A.vc.  to  Elyria 
Ave.,  according  to  plans  and  specifications  on 
file  in  said  Director's  office.  Each  bid  must 
contain  the  full  name  of  every  person  or  com- 
pany interested  in  the  same  and  be  accom- 
panied by  a  bond  in  the  sum  of  10  per  cent, 
of  the  amount  of  the  bid  to  the  satisfaction 
of  the  Director,  or  a  certified  bank  on  some 
solvent  bank  in  the  city  of  Lorain,  Ohio.  L. 
B.  Johnston  is  Clerk. 

•i-Bids  will  be  received  until  7  p.  m.,  Dec. 
5,  by  E.  H.  Ritlcr,  Village  Clerk.  Put-in-Bay, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  sewers  in  Sewer 
District    No.    1.     Said    sewers    shall    be   con- 


is  probable  construction  work  will  be  started 
in  the  spring. 

The  City  Council  of  Canal  Dover,  O..  has 
passed  a  resolution  providing  for  the  issuance 
of  bonds  to  the  amount  of  $13,000  for  the  con- 
struction of  sanitary  sewers. 

The  City  Council  of  Urbana,  O.,  has  passed 
a  resolution  providing  for  the  construction  of 
storm  sewers  from  the  Square  north  in  Main 
St.  to  Court  St.,  and  from  the  Square  west  in 
Miami   St.  to  Walnut  St. 

The  citizens  of  Cincinnati,  O.,  on  Nov.  5. 
voted  the  issuance  of  bonds  to  the  amount  of 
$3,000,000   for  sewer  work. 

The  citizens  of  the  village  of  Kenmore,  C, 
on  Nov.  5,  voted  the  issuance  of  bonds  in  the 
sum  of  $70,000  for  the  installation  of  a  sewage 
disposal  plant. 

Oregon. 

City  Engineer  Tom  llurlburt,  of  Portland, 
Ore.,  is  preparing  plans  for  a  comprehensive 
system  of  sewers  for  the  Peninsula,  drainin.g 
that  district  toward  the  Columbia  River.  In 
all  there  will  be  11  main  trunks  and  10  will, 
it  is  expected,  drain  into  Columbi,-i  Slough. 
The'  cost  of  the  sewers  is  estimated  between 
$2,000,000  and  $-1,000,000. 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

•J'Bids  will  be  received  until  T  p.  m..  Nov. 
■JM,  by  Borough  Clerk.  West  Newton,  Pa.,  for 
the  construction  of  a  sanitary  sewer  in  cer- 
tain streets.  Contract  No.  1  includes  the  fol- 
lowing. The  construction  of  a  sanitary  sewer 
on  Main  St.,  from  Main  and  Second  Sts.  to 
the  Youghiogheny  River.  Contract  No.  2  in- 
cludes the  following:  The  construction  of  a 
sanitary  sewer  on  Water  St.,  from  Vine  St. 
to  Main  St.  Plans  and  specifications  can  be 
seen  and  bidding  blanks  obtained  at  the  office 
of  the  Borough  Clerk. 

®F.  X.  Hinden  has  been  awarded  the  con- 
tract bv  the  City  Councils  of  Lancaster,  Pa., 
for  the"  construction  of  a  sewer  on  Manor  St., 
from  Love  Lane  to  the  city  limits  at  $2,218. 

A  petition  was  recently  presented  at  a  meet- 
ing of  the  Borough  Council  of  Elhvood  City, 
Pa.,  asking  that  an  appropriation  be  made  by 
the  borough  for  a  sewage  disposal  plant. 

Director  of  Public  Works  Morris  L.  Cooke, 
of  Philadelphia,  Pa.,  has  asked  the  City  Coun- 
cil to  set  aside  $23,627,.557  out  of  the  appro- 
priations for  next  year  for  the  Department  of 
Public  Works.  Among  the  principal  items 
requested  are  the  following:  Abolishment  of 
o-rade  crossings,  $7,000,000;  improvement  of 
Sid  sewers,  $200,000;  constructing  branch 
sewers,  $500,000;  constructing  main  sewers, 
$1,000,000;  improving  Delaware  Ave.,  $200,000; 
repairs  to  streets  occupied  by  car  tracks.  $470,- 
000;  repairs  to  streets  not  occupied  by  car 
tracks,  $1,029,500;  grading  streets,  $2,.500,000 ; 
repaying  and  resurfacing  trolley  streets,  $1,- 
800  000  and  repaying  and  resurfacing  other 
than  trolley  streets,  $2,500,000. 

Mt.  Lebanon  Township  Engmeer  S.  M. 
Lake,  Mt.  Lebanon,  Pa.,  has  practically  com- 
pleted surveys  for  the  construction  of  sewers 
in  that  township.  Contracts  for  this  work  will 
probably  be  awarded  in  the  near  future. 

Following  bids  were  submitted  to  Director 
Cooke,  of  Philadelphia,  Pa.,  on  Nov.  8,  for  the 
cleaning  of  streets  and  for  the  removal  of 
ashes  for  the  year  1913,  by  districts:  First 
District— South  of  South  St.,  between  the  Del- 


aware and  Schuylkill  Rivers,  Philip  E.  Eisele, 
$199  000  Second  District— Between  Poplar 
and  South  Sts.  and  the  Delaware  and  Schuyl- 
kill Rivers,  Edwin  H.  Vare,  $.309,000.  Third 
District— Between  Poplar  St.  and  Lehigh  Ave., 
between  the  Delaware  River  and  Broad  St., 
Edwin  H.  Vare,  $184,000;  James  D.  Dorney, 
$204,000 ;  Frank  Curran,  $240,000.  Fourth  Dis- 
trict—Between Lehigh  Ave.  and  the  county 
line,  east  of  Broad  St.  to  the  Delaware  River, 
Frank  Curran,  $222,000;  James  D.  Dorney, 
$230,000.  Fifth  District— Between  Poplar  St.' 
•ind  Lehigh  Ave.,  Broad  St.  and  the  Schuyl- 
kill River,  Peoples  Brothers,  $190,000;  H.  A. 
McCIeeman  &  Bro.,  $259,000.  Sixth  District- 
Between'  Lehigh  Ave.  and  the  county  line, 
west  of  Broad  St.  to  the  Schuylkill  River, 
David  McMahon  Estate,  $183,400;  Frank  Cur- 
ran, $198,000.  Seventh  District— North  of 
Market  St.  to  the  county  line,  west  of  the  - 
Schuylkill  River.  Peoples  Brothers,  $164,900; 
James  Irvin,  $185,000.  Eighth  District— South 
of  Market  St.  to  the  county  line,  west  of  the 
Schuylkill  River,  Philip  C.  Eisele,  $114,000; 
James  Irvin,  $177,000. 

Texas. 

City  Engineer  Aaron  Pancoast,  of  San  An- 
tonio^ Tex.,  is  having  surveys  made  for  the 
proposed  extension  of  the  sanitary  sewer  sys- 
tem. The  City  Council  recently  authorized 
$5,000  for  surveys. 

The  citizens  of  Temple,  Tex.,  on  Nov.  5, 
voted  in  favor  of  the  purchase  of  the  privately 
owned  sewerage  system.  W.  E.  Dozier  is 
City  Engineer.  M.  O.  Woodward  is  City 
Clerk. 

•     Utah. 

4«Bids  will  be  received  at  once,  it  is  re- 
ported, bv  Noble  Warren.  City  Recorder,  Salt 
Lake  Cit\-,-Utah,  for  the  sewer  extension  No. 
311,  taking  in  Lemon  .^ve.  east  from  West 
Temple  between  Seventh  and  Eighth  South 
Sts. 

Washington. 

®It  is  reported  that  the  City  Commissioners 
of  Spokane,  Wash.,  have  awarded  the  contract 


for  the  construction  of  a  sewer  in  Garfield  St., 
from  Third  to  Fifth  Ave.,  to  O.  IL  Stratton, 
at  $2  fO.  Other  bidders  were:  Raide  &  Heik- 
F.Va.  $2,500;  Nick  Thompson,  ^,.590;  De 
Camp  &  Cheatham,  $2,827,  and  P.  L.  Langdon, 
$2,327, 

Wisconsin. 

•{.Bids  will  be  received  until  10:30  a.  m.. 
Nov.  20,  by  Board  of  Public  Works.  Milwau- 
kee, Wis.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  sewers  in 
Harrison  St.,  from  Grove  to  a  point  12  ft. 
west  of  Greenbush  St. 

Plans  have  been  prepared  lor  the  construc- 
tion of  a  district  sewer  in  Clintonville,  Wis. 
.Mex  Stewart  is  a  member  of  the  Board  of 
Public  Works. 

The  citizens  of  Marinette,  Wis.,  on  Nov.  5. 
voted  against  the  issuance  of  bonds  to  the 
amount  of  $20,000  to  extend  the  main  brick 
sewer. 

Canada. 

^Bids  will  be  received  until  11  a.  m.,  Nov. 
22,  bv  Chairman,  Board  of  Control.  Winnipeg. 
Man!,  for  the  supply  of  600  manhole  grates  in 
accordance  with  plans  and  specifications  which 
may  be  obtained  of  the  City  Engineer.  M. 
Peterson  is  Secretary  of  the  Board. 

Public  Works  Commissioner  R.  C.  Harris  of 
Toronto,  Out.,  plans  to  have  submitted  to  the 
ratepayers  of  the  citv  bv-laws  to  the  amount 
of  $1,000,000  for  garbage  disposal  and  $954,000 
for  additional  storm  sewers. 

The  proposition  to  install  a  system  of 
sewerage  and  storm  water  drainage  in  Prince 
Rupert.  B.  C,  is  at  present  before  the  City 
Council.  Plans,  profiles,  details  and  estirnatcs 
are  on  file,  covering  a  system  for  practically 
the  whole  of  the  city,  and  a  by-law  authoriz- 
ing the  incurring  of  a  debt  of  $1,400,000  to 
construct  the  most  needed  part  of  the  sys- 
tem will  be  placed  before  the  voters  some 
time  next  month.  City  Engineer  W.  McG. 
Mason  has  designed  the  system.  Ernest  A. 
Woods  is   City  Clerk. 


BUILDINGS.  DOCKS,  DREDGING,  SUPPLIES,  ETC. 


Alabama. 

^•Bids  will  be  received  until  3  p.  m..  Dec. 
12  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, 'Washington,  D.  C,  for  the  installation 
complete  of  an  electric  passenger  elevator  m 
the  United  States  post  office  at  Florence.  .\la.. 
in  accordance  with  the  drawing  and  specihca- 
tion,  copies  of  which  may  be  had  at  the  office 
of  the  Custodian,  at  the  discretion  of  the 
Supervising  Architect.  Official  advertisement 
will  be   found   elsewhere   in  this  issue. 

®F.   W.    Mark   Construction    Co.,   Birming- 
ham, .-Ma.,  has  been  awarded  the  contract  for 
the  erection  of  the  superstructure  of  25-story 
steel  frame  building  for  the  Jefferson  County 
Savings  Bank  of  Birmingham.     Wm.  C.  Wes- 
ton, Birmingham,  is  the  architect.  • 
California. 
®The  Standard  American  Dredging  Co.,  Los 
Angeles.   Cal.,  has  been  awarded  the  contract 
by  the   Board   of   Public   Works   of  that   city 
for  dredging  the  channel  along  the  east  side 
of  Municipal  Dock  No.  1   and  the  removal  of 
1,000  ft.  of  government  jetty  wdiich  is  to  be 
used  in  constructing  the  dyke  around  the  filled 
area.      The    contract    provides    that    the    east 
channel  shall  be  made  150  ft.  wide  and  dredged 
to  a  depth  of  35  ft. ;  that  475,000  cu.  yds.  shall 
be  dredged   from  the  east  channel;  that  8,000 
tons  of  rock  abo\-e  harbor  datum  shall  be    re- 
moved and  that  9,000  tons  of  rock  below  har- 
bor datum  shall  be  removed.     The  total  cost  of 
the    proposed    improvement    will    be   $105,300. 
Of  this  amount  $95,000  will  be   for  dredging 
the  channel  and  $10,-300  for  removing  the  jetty. 
©Arthur    Arlett.    San    Francisco,    has   been 
awarded  the  contract  at  $125,290  for  construct- 
ing a  union  high  school  at  Lodi. 
®The  Continental   Fireproofing   Co.,   Balboa 


Bldg.,  San  Francisco,  Cal..  has  been  awarded 
the  contract  for  the  construction  of  a  7-story 
reinforced  concrete  hotel  Iniildiug  for  Mrs. 
Josephine  Winterburn.  Tht  cost  of  the  com- 
pleted building  will  amount  to  $35,000.  Wm. 
Beasley  is  tlie  Architect. 

®F.  O.  iingstrom  Co.,  Los  Angeles,  has  been 
awarded  the  contract  for  erection  of  the  three 
buildings  of  the  Children's  Hospital  at  Ver- 
mont Ave.  and  Sunset  Blvd.  Buildings  will 
be  of  brick  and  concrete  and  will  cost  about 
$150,000.  Hunt  &  Burns,  315  S.  Broadway, 
Los  Angeles,  are  the  Architects. 

District  of  Columbia. 

•J-Bids  will  be  received  until  noon,  Dec.  9,  by 
Lieut.  Col.  W.  C.  Langfitt.  U.  S.  Engineer,  305 
Southern  Bldg..  Washington.  D.  C.  for  filling 
in  Anacostia  River  Flats.   D.  C. 

^Bids  will  be  received  until  10 :30  a.  m.. 
Dec.  7,  by  Maj.  F.  C.  Boggs,  General  Purchas- 
ing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Canal 
Circular  No.  748,  hose,  pacing  and  asbestos 
gaskets. 

^Bids  will  be  received  until  Nov.  23,  by 
Capt.  R.  J.  Burt,  Signal  Corps,  Washington, 
D.  C,  for  furnishing  under  proposal  No.  620, 
2,000  ft.  rubber  insulated  cable,  type  641,  with- 
out armor  and  2,000  ft.  rubber  insulated  cable 
type  644  without  armor. 

•J'Bids  will  be  received  until  10:30  a.  m., 
Dec.  12,  by  Mai.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  purchasing  under  Canal 
Circular  747,  brass  and  copper  scrap. 

+Bids  will  be  received  until  10.30  a.  m..  Dec. 
.5,  bv  Mai.  F.  C.  Boggs.  General  Purchasing 
Officer,  Isthmian  Canal  Commission.  Wash- 
ington, D.  C.  for  furnishing  lumber  under 
Canal  Circular  746, 


Florida. 

Citizens  of  St.  Petersburg,  Fla..  will  vote 
on  a  plan  for  filling  Reservoir  Lake  by  punip- 
ing  sand  into  it  from  Tampa  Bay  by  suction 
dredges. 

All  bids  received  Nov.  11  by  Capt.  J.  R. 
Slattery.  U.  S.  Engineers.  Jacksonville.  Fla., 
for  dredging  and  rock  removal  in  Withlacoo- 
chee  River,  Fla.,  were  rejected. 

Bids  as  follows,  were  received  Nov.  7,  by 
Maj.  Earl  I.  Brown,  U.  S.  Engineer,  Mont- 
gomery, Ala.,  for  dredging  at  eastern  end  of 
channel  from  .\palachicola  River  to  Saint 
Andrews  Bay,  Fla.:  Hillsboro  Dredging  Co.. 
Tampa,  Fla.,  14.2  cts. ;  Bowers  Southern 
Dredging  Co.,  Galveston,  Tex.,  10.95  cts.  per 
cu.  vd.  recommended  for  acceptance;  Home 
Dredging  Co.,  Mobile,  .\la.,  24.9  cts. 

.  Georgia. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
8,  by  R.  V.  LaDow,  Supt.  Prisons,  Department 
of  justice.  Washington.  D.  C.  for  metal-cov- 
ered W'indow  frames  and  sash,  door  frame.' 
and  doors,  exterior  and  interior  finish,  etc.,  to 
be  furnished  for  the  administration  building  at 
the  U.  S.  Penitentiary.  Atlanta,  Ga. 

Solomon-Norcross  Co.,  Engineers,  Atlanta. 
Ga.,  has  prepared  preliminary  plans  for  light- 
ing and  power  plant  for  Eatonton,  Ga.  The 
City  Council  has  ordered  the  bond  election  for 
the  erection  of  the  plant.  L.  M.  Pennington  is 
Mayor  of  Eatonton. 

Illinois. 

^Bids  will  be  received  until  3  p.  m.,  Nov. 
2-5.  by  Librarv  Board,  Edith  M.  Smith.  Secy.. 
Morris.  111.,   for  the  construction  of  a  library      j 
Iniilding.     Plans  and  specifications  are  on  fill?      I 
ill  the  office  of  Smith.  Smith  &  Smith,    \ttor-      ■ 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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neys,   Morris,  111.,  and  Riddle  &  Riddle,  Peo- 
ples Gas   Bldg.,  Chicas^o,  111,,  .Architects. 

^Bids  will  be  received  until  noon,  Dec.  2, 
by  Quartermaster,  Fort  Sheridan,  111.,  for  over- 
hauling plumbing  in  various  buildings  at  the 
post. 

Winnebago  County,  of  which  Rockford,  111., 
is  county  seat,  has  voted  to  build  a  new  county 
jail. 

Iowa. 

^Bids  will  be  received  until  o  p.  m.,  Dec.  9, 
by  Board  of  Directors.  Independent  School 
District  of  Council  Bluffs,  la.,-  at  the  office  of 
John  Lutz,  14  Pearl  St.,  Council  Blufifs.  la., 
Chairman  of  the  Buildings  and  Grounds  Com- 
mittee for  furnishing  all  labor  and  material  for 
the  erection  and  completion  of  an  addition  to 
the  high  school  building,  located  on  Fifth  Ave., 
between  Third  and  Bluff  Sts..  in  the  city  of 
Council  Bluffs,  according  to  the  plans  and 
specifications  therefor,  which  may  be  seen  at 
the  office  of  F.  E.  Cox,  .'\rchitect,  4-5  Baldwin 
Block.  Council  Bluffs.  Iowa. 

Calhoun  County,  Rockwell  City,  la.,  has 
voted  a  $12-5,000  bond  issue  for  the  erection  of 
a  new  court  house. 

Kansas. 

•J«Bids  will  be  received  until  10  a.  m.,  Nov. 
20,  by  R.  V.  LaDow,  Supt.  of  Prisons,  Dept. 
of  Justice,  Washington,  D.  C,  for  material 
to  be  furnished  for  four  upper  tiers  of  cells 
for  the  main  east  cell  wing,  U.  S.  Penitentiary 
at  Leavenworth,  Kan. 

^Bids  will  be  received  until  Dec.  2,  by 
Constructing  Quartermaster.  U.  S.  Military 
Prison.  Fort  Leavenworth.  Kan.,  for  furnish- 
ing 10,000  barrels  of  Portland  cement. 

•J»Bids  will  be  received  until  2  p.  m.,  Dec. 
2,  by  Constructing  Quartermaster,  U.  S.  Mili- 
tary Prison,  Fort  Leavenworth,  Kan.,  for  fur- 
nishing and  delivering  f.  o.  b.  cars.  Terminal 
Station,  Fort  Leavenworth,  Kan.,  ."i.OOO  cu.  yds. 
of  ^lissouri  River  sand. 

Louisiana. 

•J«Bids  will  be  received  until  noon,  Dec.  D. 
by  L.  P.  Delahoussaye,  Secretary-Treasurer 
Charity  Hospital  of  Louisiana,  New  Orleans, 
La.,  for  material  to  be  furnished  and  plumbing 
to  be  installed  in  the  said  above-named  in- 
stitution, in  accordance  with  the  rules  and  reg- 
ulations of  the  New  Orleans  Sewerage  and 
Water  Board.  Plans  and  specifications  for  said 
materials  and  work  will  be  furnished  bidders 
at  the  office  of  the  Secretary  of  the  Charity 
Hospital.  All  bids  to  be  considered  must  be 
accompanied  by  a  certified  check  for  ten  per 
cent,  of  amount  of  bid.  Bids  to  be  addressed 
to  Dr.  E.  S.  Lewis,  Vice-president  of  the 
Board  of  .-Administrators  of  the  Charity  Hos- 
pital, marked  on  the  envelope  "Bids  for 
Plumbing,"  and  deposited  with  the  Secretary  of 
the  Hospital. 

Maine. 

®The  Aberthaw  Construction  Co.,  Boston, 
Mass.,  has  been  awarded  the  contract  for  the 
new  200  ft.  reinforced  concrete  wharf  for  the 
Rurnham  &  Morrill  Co.,  Portland,  Me.  This 
wharf,  which  will  be  used  for  receiving  and 
dressing  fish,  will  be  60  ft.  wide  and  at  the 
middle  will  be  a  two-story  building  80  ft.  long 
by  40  ft.  wide.  The  upper  floors  of  the  build- 
ing will  have  tanks  for  holding  the  fish,  which 
'  will  be  cleaned  on  the  floor  below.  Concrete 
piers  will  be  run  down  to  bed  rock. 

®The  Aberthaw  Construction  Co.,  Boston, 
Mass.,  has  been  awarded  the  contract  for  an 
.addition  to  the  plant  of  the  Penobscot  Chemi- 
cal Fibre  Co..  Great  Works,  Me.  Hardy  S. 
I'^rguson,  New  York,  is  the  Engineer. 

Maryland. 

^Bids  will  be  received  until  Dec.  2,  by 
Building  Committee,  E.  C.  Harrington,  Chair- 
man, at  the  Maryland  House  of  Correction, 
Jessups.  Md.,  for  the  erection  and  completion 
(if  the  alterations  and  additions  to  the  Mary- 
land House  of  Correction  at  Bridewell,  .Vnnc 
Anmdel  County.  Md.  .\  certified  check  for 
$."iOii  must  be  filed  with  each  bid. 

^Bids  will  be  received  until  1  p.  m..  Dec. 
<).  by  Lieut.  Col.  Lansing  11.  Beach,  U.  S.  En- 
gineer.   Custom    House,    Baltimore,    Md..    for 


dredging  certain    rivers   and   harbors  on   east 
shore  of  Chesapeake  Bay. 

®The  Furst-Clark  Construction  Co.,  Balti- 
more, Md.,  has  been  awarded  the  contract  at 
about  $260,000  for  dredging  1,.500,000  cu.  yds. 
from  the  Delaware  River  for  the  Federal 
Government. 

The  Board  of  Trustees  of  John  Hopkins 
University,  Ira  Kemsen,  President,  Baltimore, 
Md.,  has  accepted  the  plans  for  the  new  Gil- 
man  Hall,  and  contracts  for  the  excavation  of 
the  foundations  will  be  let  at  once.  Bids  on 
the  remaii.'ler  of  the  work  will  also  be  asked 
shortly. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Nov.  26, 
by  Schoolhouse  Commissioners,  Boston,  Mass., 
for  erecting  and  completing  (all  trades)  addi- 
tions and  alterations  to  Brighton  high  school 
building,  Cambridge  and  Warren  Sts..  Brigh- 
ton, Boston,  Mass.,  and  giving  bond  of  a  sure- 
tv  company  therefor  in  the  sum  of  $;iO.OOO. 
'  Plans  are  to  be  made  for  a  $400,000  hotel  to 
be  erected  at  Maple  and  Suffolk  Sts.,  Holy- 
oke,  Mass.,  for  the  Holyoke  Hotel  Co.,  of 
which  Thomas  S.  Childs,  Holyoke,  is  Presi- 
dent. August  Esemein,  Buffalo.  N.  Y.,  is  the- 
.Architect.  Work  on  the  building  will  be  start- 
ed in  the  spring. 

Michigan. 

4'Bids  will  be  received  until  noon,  Dec.  16, 
bv  Lieut.  Col.  Mason  M.  Patrick,  U.  S.  Engi- 
neer, 337  Federal  Bldg.,  Detroit,  Mich.,  for 
furnishing  and  delivering  about  3.100,000  ft. 
b.  m.  of  fir  timber  for  use  at  St.  Marys  Falls 
Canal,  Mich. 

Mississippi. 

•{•Bids  will  be  rccoixcd  until  noon.  Dec.  3, 
by  the  Chancery  Clerk  of  Warren  County, 
Vicksburg,  Miss.,  for  furnishing  Warren  Coun- 
ty with  4'Od.  50d  and  flOd  nails.  No.  2  steel  drag 
scrapers,  shovels,  picks,  mattocks,  axes,  axe 
handles,  hatchets,  bush  hooks  and  jack-screws, 
in  quantities  as  required  by  the  county.  Bids 
to  cover  a  period  of  six  months,  beginning 
December  2,  1912.  Bidders  to  .give  bond  in  the 
sum  of  $250.    J.  D.  Laughlin  is  Clerk. 

•{•Bids  will  be  received  until  noon,  Dec.  3. 
by  Chancery  Clerk,  Warren  County,  Vicks- 
burg, Miss.,  for  two  14x16  waterproof  and 
mildcwproof  wall  tents :  one  14.xl6  waterproof 
tent-fly  and  one  24x21  8-oz.  army  duck  mule- 
fly.  All  necessary  poles,  pegs  and  ropes  to 
be  furnished  with  tents  and  flies  and  to  be  in- 
cluded in  prices  bid  for  said  tents  and  flies. 
These  tents  to  be  ready  for  immediate  deliv- 
ery. Prices  to  be  submitted  f.  o.  b.  Vicksburg, 
Miss.    J.  D.  Laughlin  is  Clerk. 

■{•Bids  will  be  received  until  noon,  Dec.  3, 
by  Chancery  Clerk,  Warren  County,  Vicks- 
burg, Miss.,  for  furnishing  Warren  County 
with  No.  1  common  oak,  cypress  and  pine 
lumber  in  quantities  required  by  the  county. 
Bids  to  be  submitted  for  a  period  covering  six 
months  and  must  quote  prices  on  said  lumber 
per  1.000  ft.  at  the  mill  or  lumber  yard  and 
also  the  price  on  said  lumber  delivered  show- 
ing the  additional  cost  for  delivery  for  each 
mile  so  delivered  when  delivered  by  wagon. 
This  lumber  is  to  be  used  in  the  different  dis- 
tricts of  Warren  County,  Miss.  Bidders  to 
give  bond  in  the  sum  of  $500  conditioned  to 
faithfully  perform  and  carry  out  their  con- 
tract.    J.  D.  Laughlin  is  Clerk. 

Missouri. 

•{•Bids  will  be  received  until  noon,  Dec.  7, 
by  Maj.  Clarke  S.  Smith.  IT.  S.  Engineer,  Lig- 
gett Bldg..  .St.  Louis.  Mo.,  for  construction 
and  delivery  of  a  twin-.screw  steamboat  144  ft. 
long  and  26  ft.  wide. 

Citizens  of  Clark  County  (Kahoka,  county 
seat)  are  reported  to  have  voted  to  issue 
$250,000  of  bonds  for  the  eix-ction  of  a  me- 
morial building.  The  building  will  be  erected 
under  the  special  ccnnmission  appointed  by  the 
governor  and  work  will  start  as  soon  as  the 
plans  can  be  made  and  the  bond  issue  sold. 

The  Directors  of  the  Kansas  City  Stock- 
yards of  Missouri,  Kansas  City,  Mo.,  have 
voted  to  form  a  new  companv,  the  Kansas 
Citv  Stockvards  Co.  of  Maine,  with  $11,500,- 


000    capital,    comprising    $2,.50O,0(K)    common 
and  $9,000,000  preferred. 

New  York. 

•{•Bids  will  be  received  until  2  :.30  p.  m  ,  Dec. 
2,  by  Georgiana  Griffith,  President,  Board  of 
Managers,  New  York  State  Woman's  Relief 
Corps  Home,  Oxford,  N.  Y.,  for  installing  one 
new  .35  K.W.  direct-connected  engine  and  di- 
rect-current dynamo  at  the  New  York  State 
Woman's  Relief  Corps  Home,  Oxford,  N.  Y. 
Proposal  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  5  per  cent  of  the  amount 
of  bid,  and  the  contractor  to  whom  the  award 
is  made  will  be  required  to  furnish  a  surety 
company  bond  in  the  sum  of  50  per  cent  of 
the  amount  of  contract,  within  .30  days  after 
official  notice  of  the  award  of  contract,  and  in 
accordance  with  the  terms  of  specification  No. 
12068.  The  right  is  reserved  to  reject  any 
or  all  bids.  Drawings  and  specifications  may 
be  consulted  and  blank  form  of  proposal  ob- 
tained at  the  New  York  State  Woman's  Relief 
Corps  Home,  Oxford,  N.  Y.,  and  at  the  office 
of  the  State  Architect.  Complete  sets  of  plans 
and  specifications  will  be  furnished  prospective 
bidders  upon  reason.able  notice  to  and  in  the 
discretion  of  the  State  .-Architect,  Herman  W. 
Iloefer.  Capitol.  Albany,  N.  Y. 

4*Bids  will  be  received  until  10:30  a.  m.. 
Nov.  26,  by  Fire  Commissioner,  1.57  East  67th 
St.,  Borough  of  Manhattan.  New  York  Cit)-. 
for  furnishing  and  delivering  8  motor  driven 
7o-ft.  hook  and  ladder  trucks.  The  time  for 
deliverv  is  300  davs  and  the  amount  of  security 
required  is  $45,000. 

•{•Bids  will  be  received  until  3  p.  m..  Dec.  14, 
by  Board  of  Education,  Union  Free  School 
District  No.  7,  Great  Neck,  North  Hempstead. 
N.  Y.,  for  the  erection  and  construction,  the 
heating  and  ventilating,  the  plumbing  and  the 
electrical  work  necessary  for  the  proposed  new 
high  school  building  to  be  built  in  Great  Neck. 
Long  Island,  New  York,  in  accordance  with 
the  plans  and  specifications  prepared  therefor 
by  William  T.  Towner,  .Architect,  320  5th  .Ave.. 
New  A'ork  Citj%  from  whom  all  further  infor- 
mation, plans  and  specifications  may  be  ob- 
tained. No  bid  will  be  considered  unless  sub- 
mitted in  accordance  with  the  requirements  of 
the  specifications,  nor  unless  accompanied  by 
a  certified  check  for  2  per  cent  of  the  amount 
of  the  bid,  payable  to  Arthur  J.  Ninesling, 
Treasurer. 

^•Bids  will  be  received  until  10:30  a.  m.. 
Nov.  '26,  by  the  Fire  Commissioners.  1.57  East 
67th  St..  Manhattan.  New  York  City,  for  fur- 
nishing and  delivering  1  motor-driven  85-ft. 
hook  and  ladder  truck.  The  time  for  the  de- 
livery- of  the  articles,  materials  and  supplies 
and  the  performance  of  the  contract  is  1.50  days. 
The  amount  of  security  required  is  $6,000.  No. 
2,  for  furnishing  and  delivering  17  motor-driv- 
en 65-ft.  hook  and  ladder  trucks.  The  time 
for  the  delivery  of  the  articles,  materials  and 
supplies  and  the  performance  of  the  contract 
is  300  days.  The  amount  of  security  required 
is  $90,000.  Joseph  Johnson  is  Fire  Commis- 
sioner. 

®Bids  as  follow  were  received  Nov.  7  by 
the  Commission  of  Docks  and  Ferries.  New 
York  City,  for  dredging  an  inside  channel  in 
Jamaica  Bay  from  Barren  Island  to  Mill 
Creek  Basin  along  the  Brooklyn  water  front: 
.Atlantic,  Gulf  &  Pacific  Co..  New  York  City. 
7.49  cts.  per  cu.  yd.  (awarded  contract)  : 
Standard  Engineering  Co.,  8.18  cts.;  Metro- 
politan Dredging  Co.,  9.07  cts.;  John  A.  Seely. 
10.5  cts.  The  amount  of  material  to  be  re- 
moved is   1,800,000  cu.  yds. 

Bids  on  five  barge  canal  terminals  were  re- 
ceived last  week  by  the  State  Superintendent 
of  Public  Works  at  .-Mbany.  The  tow  bids 
were  as  follows :  Fonda  terminal.  The  .-Xmeri- 
can  Pipe  &  Construction  Co.  of  Philadelphia. 
$(i3,5M,  .Amsterd:un,  .same  company,  at  $6(i.361 : 
Whitehall,  .Albert  N.  Banker,  of  Glovcrsvillc. 
at$;l8.901;  Lockport,  lohn  lohnson  Construc- 
tion Co.  of  Buffalo,  at  $48,-44(i.  and  Rome.  M. 
.\.    Talbot  Co.  of  Rome,  at  $91,954. 

The  State  Legislature  will  he  asked  for  an 
appropriation  of  $350,000  for  building  a  new 
race  track  and  Coliseum  at  the  State  Fair 
grounds  at  Syracuse.  W.  S.  Wickes,  Buffalo, 
N.  Y..  is  the  .Architect. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North  Carolina. 

The  Hillsboro  Dredging  Co.,  Tampa,  Fla., 
at  $17,800,  was  the  only  bidder,  Nov.  7,  for 
dredging  creek  at  Fort  Caswell,  N.  C,  for 
the  U.  S.  War  Department. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Nov.  25, 
by  Charles  W.  Stage,  Director  of  Public 
Safety,  Cleveland,  O.,  for  the  furnishing  and 
installing  of  lead  encased  rubber  covered  cable 
for  telephone  service  at  Cooley  Farms,  War- 
rensville,  O.  Each  bid  must  be  in  accordance 
with  the  specifications  which  may  be  obtained 
at  the  office  of  the  Director  of  Public  Safety, 
Room  109  City  Hall.  Hiram  F.  Stillman  is 
Secretary. 

•{•Bids  will  be  received  until  2  p.  m.,  Dec. 
18,  by  Lieut.  Col.  H.  Jervey,  U.  S.  Engineer, 
Cincinnati,  O.,  for  the  construction  and  de- 
livering of  steel  and  iron  hull  dipper  dredge, 
"Cincinnati."  Official  advertisement  of  the 
work  will  be  found  elsewhere  in  this  issue. 

City  of  Elyria,  O.,  has  voted  $300,000  of 
bonds  for  the  purchase  of  sites  and  erection 
and   furnishing  additional   school   rooms. 

City  of  Cleveland  Heights  (P.  O.  Cl?ve- 
land)  has  voted  $200,000  of  bonds  for  a  new 
school  house. 

Wellsville,  O.,  has  voted  a  bond  issue  of 
$60,000  for  a  municipal  lighting  plant. 

J.  A.  Holzberger,  Director  of  Public  Serv- 
ice, Hamilton,  O.,  is  to  appoint  a  building 
commission  to  superintend  the  construction 
of  a  new  city  hall.  An  expenditure  of  $200,- 
000  has  been  authorized. 

The  Public  Library  Board  of  Cleveland,  O., 
has  authorized  the  sale  of  $2,000,000  of  bonds 
voted  last  May  for  a  new  library  building. 
No  definite  plans  for  the  structure  have  yet 
been  made. 

Oregon. 

Bids  as  follows  were  received  Oct.  25  by 
the  City  Executive  Board  of  Portland,  Ore., 
for  the  erection  of  the  new  City  Jail  and  po- 
lice station  at  Second  and  Oak  Sts. :  Friberg 
Brothers  Contracting  Co.,  Portland,  Ore., 
$132,820  (awarded  contract)  ;  J.  S.  Winters 
&  Co.,  $132,897;  Adriance  Construction  Co., 
$136,300 ;  Hans  Pederson  Construction  Co., 
$139,974;  Friberg  Constructing  Co.,  $1.32,320; 
Sound  Construction  &  Engineering  Co.,  $153,- 
980;  Louis  A.  Hicks,  $142,975;  Litherland  & 
Aubrey  Co.,  $149,000;  A.  C.  W.  Berry,  $141,- 
900. 

Pennsylvania. 

Bids,  as  follow  were  received  Nov.  8  by  Lt. 
Col.  Joseph  E.  Kuhn,  U.  S.  Engineer,  Phila- 
delphia, Pa.,  for  dredging  in  Delaware  River 
below  Philadelphia,  (1)  being  bid  per  cu. 
vd.  on  1,294,000  cu.  yds.  of  dredging  at  West 
Horseshoe  Range,  (2)  on  1,530,000  cu.  yds.  at 
Mifflin  Range,  (3)  on  1,340,000  cu.  yds.  at 
Mifflin,  Connecting  and  Tinicum  Ranges,  (4) 
on  2,100,000  cu.  yds.  at  Bellevue  Range:  Amer- 
ican Dredging  Co.,  Philadelphia,  Pa.,  (1) 
13  6/10  cts.,  (3)  14  7/10  cts.,  (4)  11  4/10  cts; 
P.  Sanford  Ross,  Jersey  Citv,  N.  J.,  (3) 
16  94/100  cts.,  (4)  15  94/100  cts.:  Sanford  & 
Brooks  Co.,  Baltimore,  Md.,  (4)  11  9/10  cts; 
The  Maryland  Dredging  &  Contracting  Co., 
Baltimore,  Md.,  (2)  17y2  cts. ;  Geo.'  H.  Brey- 
mann  &  Bros.,  Boston,  Mass.,  (1)  20  cts.,  (2) 
20  cts.;  Atlantic  Dredging  Co.,  Philadelphia, 
Pa.,  (3)  12  99/100  cts.;  Coastwise  Dredging 
Co.,  Norfolk,  Va„  (4)   14  7/10  cts. 

The  present  indications  are  that  the  citizens 
of  Pittsburgh,  at  the  recent  election,  defeated 
the  proposition  for  issuing  $900,000  of  bonds 
for  wharves  and  levees,  including  the  sea  wall 
around  the  point. 

The  citizens  of  Philadelphia,  Pa.,  have  vot- 
ed in  favor  of  the  new  municipal  loan  of 
$7,000,000  for  permanent  improvements.  The 
allotment  of  this  sum  includes  the  following: 
For  acquisition  of  land  ,for  harbor  improve- 
ment and  the  construction  of  wharves,  etc., 
$1,600,000;  for  the  acquisition  of  land  and 
construction  of  buildings  for  the  Philadelphia 
Hospital    for    Contagious    Diseases    and    the 


Home  for  the  Indigent,  $250,000 ;  for  the  pur- 
chase of  fire  apparatus,  $100,000 ;  for  the  erec- 
tion of  new  and  the  improvement  of  existing 
police  and  fire  stations,  $200,000 ;  for  the  erec- 
tion of  a  machine  shop,  $50,000;  for  the  im- 
provement of  Fairmont  and  other  parks, 
$500,000;  for  children's  playgrounds,  $100,000. 
Morris  L.  Cooke  is  Director  of  Public  Works. 

South  CaroHna. 

^Bids  will  be  received  until  noon,  Dec.  4, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Charles- 
ton, S.  C,  as  noted  in  our  last  issue,  for 
dredging  Sampit  Bar  and  River,  Winyah  Bay, 
S.  C.  The  Sampit  River,  opposite  the  George- 
town, S.  C,  city  front,  and  the  channel  con- 
tinued through  the  bar  at  the  mouth  of  the 
river  at  Winyah  Bay,  is  to  be  dredged.  The 
city  of  Georgetown  is  located  on,  and  near  the 
mouth  of  the  Sampit  River,  at  the  headwaters 
of  Winvah  Bay,  15  miles  from  the  ocean 
entrance'.  Practically  all  of  the  maritime  ship- 
ping of  the  port  utilizes  the  city  front  abreast 
of  this  channel  and  enters  and  departs  by  way 
of  it.  The  area,  less  than  18  ft.  deep  at  mean 
low  water,  which  is  to  be  dredged  under  this 
contract,  is  included  in  a  channel  about  12,500 
ft.  long  and  about  400  ft.  wide.  The  depth 
of  18  ft.  at  mean  low  water  is  to  be  obtained. 
The  approximate  number  of  cubic  yards  for 
the  18-ft.  depth  is  375,294,  of  which  332,912  is 
mud  and  sand,  and  42,382  of  which  is  shale. 
Under  previous  dredging  a  channel  of  prac- 
ticable width  but  somewhat  narrower  general- 
ly, and  15  ft.  deep,  had  been  obtained  through 
the  area  to  be  dredged  under  this  contract. 
South  Dakota. 

Citizens  of  Aberdeen,  S.  D.,  have  voted  to 
construct  a  $100,000  city  hall.  F.  W.  Ray- 
mond is  City  Clerk. 

Tennessee. 

•{•Bids  will  be  received  until  noon,  Nov.  21, 
by  Maj.  E.  M.  Markham,  V.  S.  Engineer,  Cus- 
tom House,  Memphis,  Tenn.,  for  furnishing 
155,000  ft.  b.  m.,  pine  and  cypress  lumber. 

Texas. 

^Bids  will  be  received  until  3  p.  m..  Dec.  26, 
by  Oscar  Wenderoth,  Supervising  .\rchitect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  (including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and 
wiring,  and  interior  lighting  fixtures)  of  the 
United  States  post  office  at  Clarksville,  Tex. 
The  building  to  be  one  story,  mezzanine  and 
basement,  approximately  3,456  sq.  ft.  ground 
area,  brick  faced,  with  stone  trimming  and  tin 
roof.  Copies  of  the  drawings  and  specification 
may  be  obtained  from  the  office  of  the  Cus- 
todian of  the  site  at  Clarksville,  Tex.,  or  at 
the  discretion  of  the  Supervising  Architect. 

^Bids  will  be  received  until  noon,  Dec.  11, 
by  Lieut.  Col.  C.  S.  Riche,  U.  S.  Engineer, 
Galveston,  Texas,  for  constructing  a  pile  and 
brush  fence  along  Galveston  Channel,  Texas. 

E.  C.  Alexander  of  Marble  Falls,  Tex.,  has 
filed  on  the  "unappropriated  waters"  of  the 
Colorado  River  at  the  western  edge  of  Travis 
County,  and  is  reported  to  be  planning  the 
construction  of  a  150  ft.  high,  1,820  ft.  long 
dam  at  the  Lohman  Narrows. 

Darraugh  Bros.,  Marble  Falls,  Tex.,  have 
been  awarded  a  contract  to  supply  the  United 
States  government  with  50,000  tons  of  gran- 
ite, to  be  used  in  repairing  the  jetties  at 
Sabine  Pass. 

Virginia. 

©Contract  has  been  awarded  to  E.  C.  Cross 
&  Son,  Norfolk,  Va.,  to  build  wood  bulkhead 
on  property  of  Mrs.  Glennan  at  Lochhaven. 
Wood  bulkhead  will  be  later  replaced  by  con- 
crete one  using  same  piling.  Bids  for  back- 
filling will  be  asked  for  upon  completion  of 
bulkhead.  Arthur  C.  Freeman,  Jr.,  343  .Arcade 
Bldg.,  Norfolk,  Va.,  is  Consulting  Engineer. 

Washington. 

^•Bids  will  be  received  until  noon,  Nov.  25, 
by  Board  of  Commissioners.  Commercial  Wa- 
terway District  No.  1  of  King  (Tounty,  310 
Burke  Bldg.,  Seattle,  Wash.,  for  the  dredging 
necessary  in  straightening,  widening  and  deep- 


ening the   Duwamish  River  in   King  County. 
Frank  H.  Paul  is  Secretary. 

4>Bids  will  be  received  until  noon,  Nov.  25, 
by  Board  of  Commissioners  of  Commercial 
Waterway  District  No.  1,  King  County,  at  310 
Burke  Bldg.,  Seattle,  Wash.,  for  the  construc- 
tion of  a  dredger  for  said  district,  as  proposed 
bv  Commercial  Waterway  District  No.  1  of 
said  King  County,  in  accordance  with  the 
plans  and  specifications  therefor  which  are 
now  on  file  in  offices  at  310  Burke  Bldg.,  where 
the  same  may  be  inspected  by  any  prospective 
bidder.    Frank  H.  Paul  is  Secretary. 

Bids  were  opened  Oct.  24  by  the  Construct- 
ing Quartermaster,  U.  S.  A.,  at  Seattle,  for 
a  20.x90-ft.  addition  to  the  wharf  at  Fort 
Worden,  Wash.  The  Summit  Construction 
Co.,  Tacoma,  Wash.,  is  the  probable  success- 
ful bidder. 

Wisconsin. 

^Bids  will  be  received  until  noon,  Dec.  6, 
by  Capt.  E.  D.  Peek,  U.  S.  Engineer,  Duluth, 
Minn.,  as  noted  in  our  last  issue,  for  furnish- 
ing and  placing  rock  on  breakwater  at  Ash- 
land, Wis.  The  work  to  be  done  consists  in 
furnishing  and  placing  a  covering  of  hard  rock 
over  a  portion  of  the  Ashland  breakwater, 
where  the  sandstone  rubble  which  was  placed 
nine  years  ago  has  settled  and  worn  down  be- 
low grade.  The  portion  to  be  covered  begins 
at  a  point  1,665  ft.  from  the  east  end  of  the 
breakwater  where  the  granite  covering  which 
was  placed  in  1910  terminates,  and  will  be 
continued  westward  as  far  as  the  available 
funds  will  permit..  There  will  probably  be  re- 
quired about  7  tons  of  rock  per  lineal  foot. 
The  bottom  of  the  bay  alongside  the  break- 
water is  sand  and  mud  deposited  from  dump 
scows  many  years  ago.  The  depth  of  water 
is  such  that  the  rock  scows  could  probably  be 
loaded  to  a  draft  of  8  ft.  It  is  proposed  to  ex- 
pend approximately  $16,000  in  contract  pay- 
ments for  the  entire  work.  The  amount  of 
rock  to  be  furnished  will  depend  upon  the  price 
of  the  accepted  bid. 

^•Bids  will  be  received  until  noon,  Dec.  6 
by  Capt.  E.  D.  Peek,  U.  S.  Engineer,  Duluth, 
Minn.,  for  furnishing  and  placing  rock  on 
breakwater  at  Ashland,  Wis. 

®Peppard  &  Fulton,  Minneapolis,  Minn., 
have  been  awarded  the  contract  for  the  600-ft. 
extension  of  the  ore  dock  at  St.  Louis  Bay, 
Superior,  owned  by  the  Minneapolis,  St.  Paul 
&  Sault  Ste.  Marie  Ry.  The  sub-contract  for 
the  pile  driving  was  let  to  Whitney  Bros.  Co., 
Superior,  Wis. 

The  Northern  Pacific  Ry.  has  taken  bids 
for  the  concrete  work  for  its  new  ore  dock 
at  the  East  End.  Superior.  The  dock  will 
be  about  80  ft.  high  above  water,  1,300  ft. 
long,  70  ft.  wide,  and  will  cost  about  $1,000,- 
000.  It  will  have  a  capacity  of  60,000  tons 
of  ore.  It  will  be  of  concrete  from  the  foun- 
dation to  40  ft.  above  the  waterline.  Above 
the  40-ft.  line  the  dock  will  be  of  steel.  It 
will  have  four  railroad  tracks.  The  spouts 
will  be  operated  by  electricity.  The  contract 
for  the  steel  construction  has  been  let  to  the 
American  Bridge  Co.  Dredging  for  the  dock 
is  now  in  process.  The  Toltz  Engineering 
Co.,  St.  Paul,  Minn.,  prepared  the  plans. 

Canada. 

4"Bids  will  be  received  until  3  p.  m.,  Nov. 
25,  by  William  McQueen,  City  Clerk,  Van- 
couver, B.  C,  for  the  construction  of  the 
five-story  100xl20-ft.  steel  frame  and  rein- 
forced concrete  jail  building.  The  cost  of  the 
structure  is  estimated  at  $175,000.  W.  A.  Doc- 
tor, Arts  and  Crafts  Bldg.,  Vancouver,  B.  C, 
is  ."Vrchitect. 

The  Toronto  Harbor  Commission,  E.  L. 
Cousins,  Chief  Engineer,  Toronto,  Ont,  has 
submitted  to  the  Board  of  Control  its  plan  for 
the  improvement  of  the  Toronto  Harbor  and 
water  front.  The  plan  calls  for  the  expendi- 
ture of  $19,142,088.  Operations  are  to  be  com- 
menced next  spring. 

The  Canadian  Niagara  Power  Co.,  Welland, 
Ont.,  is  to  expend  $1,250,000  in  enlarging  its 
forebay  at  Niagara  Falls  to  double  its  present 
capacity. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Should  Expert  Witnesses  be  Employed 

by  the  Court  or  by  the  Litigants? 

This  question  is  old  but  new  attention  has 
been  drawn  to  it  by  the  Pacific  Association 
ot  Lonsulting  Engineers  whose  code  of  ethics 
favors  the  appointment  of  engineering  wit- 
nesses by  the  court.  At  a  recent  dinner  of 
the  American  Institute  of  Consulting  Engi- 
neers, a  discussion  of  the  subject  brought  out 
diversity  of  opinion. 

One, of  the  most  frequently  mentioned  ob- 
jections to  the  employment  of  expert  wit- 
nesses by  litigants  is  this :  Under  the  existing 
rules  of  court  procedure  the  witness  must 
confine  himself  to  answering  specific  ques- 
tions which  may  or  may  not  bring  out  all  the 
facts  and  reasons  that  the  witness  would  like 
to  present  to  the  court. 

It  seems  to  us  that  this  objection  to  court 
procedure  is  sound,  but  that  an  effort  should 
be  made  to  alter  the  procedure  rather  than 
to  abolish  the  practice  of  employing  ex  parte 
experts  as  witiresses.  In  fact  the  procedure 
in  cases  before  public  service  commissions 
forms  an  excellent  model  for  the  courts  to 
follow  in  this  respect.  In  cases  tried  before 
such  commissions  it  is  now  common  for  the 
engineering  experts  to  prepare  typewritten 
discussions  of  their  opinions  accompanied  by 
the  data  on  which  their  opinions  are  based, 
and  to  file  these  discussions  as  exhibits.  Not 
only  does  this  method  of  procedure  lead  to 
presentation  of  the  entire  opinion  of  a  witness, 
but  it  enormously  simplifies  the  process  of 
studying  and  weighing  the  testimony.  An  ex- 
hibit of  this  kind  in  the  case  of  an  appraisal 
of  the  property  of  a  public  service  company 
often  contains  300  typewritten  pages,  even 
where  the  company  is  comparatively  small. 
Imagine  the  confusion  that  would  attend  the 
presentation,  and  the  worse  confusion  that 
would  follow  in  an  attempt  to  analyze,  the 
testimony  in  such  a  case  were  the  witness  to 
follow  the  old   fashioned  court   procedure. 

Of  course  an  engineering  witness  before  a 
public  service  commission  does  not  limit  him- 
self to  the  mere  filing  of'his  exhibit.  He  ex- 
plains its  salient  features  and  the  parts  that 
are  apt  to  be  obscure,  as  well  as  the  parts 
wherein  his  opinion  is  apt  to  differ  from  that 


of  other  witnesses.  Often  he  files  a  separate 
exhibit  which  shows,  in  parallel  columns  the 
points  of  agreement  and  difference  between 
himself  and  other  witnesses.  This  puts  the 
matter  before  the  commission  in  a  way  that 
enables  it  to  seize  upon  the  facts  in  dispute 
and  to  secure  an  elucidation  of  the  reasons 
for  differences  of  opinion. 

The  second  objection  to  ex  parte  engineer- 
ing testimony  is  its  tendency  to  be  biased  with 
conseqiient  likelihood  of  deceiving  a  court, 
and  ultimate  certainty  of  bringing  engineering 
into  public  disrepute.  Here,  again,  "the  rea- 
sons against  ex  parte  testimony  are  over- 
whelmed by  the  reasons  in  favor  of  it.  It 
often  happens,  for  example,  that  the  engineer- 
ing witness  best  qualified  to  testify  on  a  par- 
ticular subject  is  permanently  in  'the  employ 
of  one  of  the  litigants.  Under  the  proposed 
plan  of  employing  engineering  witnesses  by 
the  court,  engineers  who  are  most  competent 
to   testify  would   thus   be  excluded. 

Biased  testimony  is  not  confined  to  men 
who  are  employed  to  present  one  side  of  a 
case.  A  worse  bias  often  exists  as  a  result 
of  life  long  association  with  certain  men 
and  a  life  long  friendship  for  theories  that 
may  be  wholly  false.  Such  a  bias  could  not  be 
escaped  by  the  proposed  practice  of  employ- 
ing experts  by  courts.  This  sort  of  bias— the 
bias  due  to,  association,  education  and  fond- 
ness for  certain  theories — is,  in  our  opinion, 
a  greater  obstacle  in  the  path  of  truth  than 
is  'he  bias  of  the  ex  parte  witness.  It  is  worse 
because  it  is  subtle,  and  usually  beyond  the 
penetration  of  a  court. 

In  volume  and  in  importance,  the  appraisal 
and  rate  making  cases  that  are  coming  before 
commissions  and  courts  will  far  outweigh  all 
other  classes  of  litigation  involving  the  testi- 
mony of  engineers.  It  is  simply  idle  to  talk 
of  eliminating  ex  parte  engineering,  witnesses 
from  such  cases.  Public  service  companies 
will  continue  to  employ  engineers  to  appraise 
their  property,  regardless  of  the  know-n  com- 
petence and  integrity  of  the  engineers  em- 
ployed by  public  service  commissions.  Any 
engineer  who  has  served  on  either  side  iii 
such  a  case,  and  particularly  an  engineer  who 
has  served  in  "both  camps"  at  different  times, 
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knows  that  there  is  a  wholesome  spur  to  his 
efforts  at  finding  the  whole  truth  when  any 
errors  or  omissions  are  apt  to  be  exposed  by 
the  engineers  of  the  opposite  "camp."  He  also 
knows  that,  while  he  may  be  biased  in  favor 
of  his  own  theories  and  his  own  data,  he  is 
not  consciously  biased  by  the  fact  that  he  is 
paid  by  one  party  or  the  other. 

Difference  of  opinion  is  quite  as.  strongly  in 
evidence  in  the  discussions  before  a  technical 
society  as  in  the  clashes  of  engineers  before  a 
commission  or  court.  Why  select  the  latter 
as  evidence  of  bias  or  lack  of  integrity?  Is 
there  something  banal  in  the  mere  fact  that 
engineers  disagree?  If  so,  let  us  have  done 
with  society  discussions,  as  well  as  with  ex 
parte   testimony. 

In  our  opinion  what  is  needed  in  technical 
law  suits  is  not  the  abolition  of  expert  wit- 
nesses hired  by  litigants,  but  the  creation  of 
commissions  and  courts  that  are  themselves 
composed  mainly  of  experts.  Candid  and 
broad-minded  judges  have,  more  than  once, 
voiced  this  opinion.  In  an  address  before  the 
Economic  Club  of  Boston,  Judge  Peter  S. 
Grosscup  said : 

It  is  not  so  much  In  the  law  that  present  difll- 
oultles  are  lodged  as  in  the  administration  of 
the  law.  There  are  two  defects,  as  I  look  at 
It.  in  the  present  (1905)  administration  of  the 
Interstate  Commerce  law.  One  of  these  defects 
Is  the  incompetency,  the  total  Incompetency, 
ot  the  Circuit  Courts  of  the  United  States,  aa 
at  present  engaged,  to  pass  adcqu.itely  upon 
questions  of  rates.  What  is  the  dally  life  of  n 
Circuit  Court  judge?  One  day  he  Is  explaining 
the  intricacies  of  a  patent  ease,  following  It 
through  all  Its  mechanical  mennderings  back 
to  Its  birth  In  the  Inventor's  brain.  Another 
day  he  is  he.Trlng  a  personal  Injury  case.  •  •  • 
On  another  day  he  Is  he.aring  some  customs 
case.  •  •  •  Another  day  he  Is  pursuing  the 
In."!  and  outs  of  a  chancery  cxse.  •  •  •  Now 
call  hlni— I  care  not  how  great  a  man  he  be — 
call  him  from  this  Judgment  seat  to  Judge,  at 
a  moment's  notice,  a  railroad  rate  case  •  •  • 
oiiJI  him  to  determine  a  question  that  turns, 
not  upon  the  particular  rate  that  Is  laid  on 
the  table  before  him,  but  that,  to  be  rightly 
Judged,   must  take  In  the  whole  horizon  of  tha 
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country's  commerce  »  *  *  and  you  liave  sub- 
mitted to  a  mere  child,  so  far  as  education 
goes,  one  of  the  greatest,  the  most  perplexing, 
the  most  difficult  of  questions.  It  is  for  this 
reason  that  the  Circuit  Court  of  the  United 
States  is,  on  questions  like  this,  an  incompetent 
court. 

The  trend  of  thoughtful  opinion  has  long 
been  toward  the  creation  of  competent  courts, 
made  competent  by  the  fact  that  their  mem- 
bers are  technically  skilled  as  well  as  by  the 
fact  that  they  are  of  judicial  temperament  and 
logical.  When  courts  and  commissions  that 
try  technical  cases  are  themselves  technical, 
we  shall  have  an  end  of  the  complaint  that 
biased  expert  witnesses  may  deceive  judicial 
bodies. 

The  truth  is  best  elucidated  by  a  contest  be- 
tween factions.  The  danger  of  an  unfair  de- 
cision in  a  court  contest  of  a  technical  nature 
lies  not  in  any  bias  of  the  factional  witnesses 
but  in  the  limited  technical  knowledge  of  the 
judges. 


Arbitration  in  Connection  With  Engi- 
neers' Contracts. 

There  are  few  examples  in  business  agree- 
ments of  a  more  calm  abrogation  to  self  of 
discretionary  power  than  many  engineers'  con- 
tracts and  of  all  engineers'  contracts  those  of 
our  Federal  Government  engineers  are  most 
notable  for  this  appropriation  of  despotic  pow- 
er. As  a  writer  says  elsewhere  in  this  issue : 
"In  most  large  engineering  contracts  of  the 
Government  whether  the  contractor  will  make 
a  profit,  whether  he  will  be  able  to  continue 
the  contract,  or  whether  he  will  be  forced  into 
bankruptcy,  is  within  the  discretion  of  the  en- 
gineers in  charge  and  w'ithin  the  limits  in 
which  his  action  will  not  be  overruled  by  the 
courts."  And '  yet  contractors  take  Govern- 
ment contracts,  sometimes  with  great  satis- 
faction to  both  parties,  at  other  times  without 
satisfaction  but  also  without  open  rupture 
and  at  still  other  times  without  satisfaction 
and  with  resulting  bitter  controversies. 

The  remark  which  we  have  quoted  and  in- 
deed the  whole  paper  from  which  it  is  taken 
is  an  attack  on  the  justice  in  certain  particu- 
lars of  Government  engineers'  contracts.  Now 
the  diflference  in  these  particulars  between 
Government  engineers'  contracts  in  general 
and  other  engineers'  contracts  in  general  is  a 
diflference  in  degree  only.  We  can  quote  rail- 
way engineers'  contracts  and  city  engineers' 
contracts  in  which  as  complete  discretionary 
powers  are  appropriated  to  the  en.gineers  as 
ever  were  prescribed  in  any  Government  en- 
gineer's contract.  In  the  average,  however,  the 
Government  engineer's  contract  is  the  more 
despotic.  The  opportunity  for  successful  ap- 
peal for  relief  from  its  arbitrarily  assumed 
power  is  less.  Above  the  chief  engineer  of  a 
railway  there  is  a  general  manager  or  a 
president  and  above  the  city  engineer  there  is 
a  department  head  or  a  board  of  aldermen 
from  whom  relief  can  be  sought  with  fair 
hope  of  having  one's  claims  considered  even 
after  the  engineer  has   dismissed   them. 

The  writer  in  another  column  has  furnished 
ample  condemnation  of  Government  contract 
provisions  which  make  the  engineer  the  final 
judge  and  arbiter;  it  would  lead  no  further 
to    repeat    or    emphasize    this    condemnation 


here.  It  is  important,  however,  to  note  more 
particularly  that  moditied  condemnation  is 
merited  by  other  engineers'  contracts  for  the 
same  reason.  It  is  also  important  to  note  that 
the  suggested  plan  of  relief  from  the  exac- 
tions of  Government  engineers'  contracts  is 
arbitration.  This  remedy,  though  different  in 
form,  is  in  general  character  the  exact  rem- 
edy recently  suggested  by  Mr.  Onward  Bates, 
Past  President  American  Society  of  Civil  En- 
gineers, and  substantially  approved  by  half  a 
score  of  other  prominent  western  engineers  in 
an  interesting:  paper  and  discussion  before  the 
Western   Society  of  Engineers. 

Arbitration  of  disputes  between  engineers 
and  contractors  as  ordinarily  conducted  is  not 
in  high  repute.  Each  chooses  an  "arbitrator" 
and  the  chosen  two  select  a  third;  the  result 
is  usually  two  opposing  advocates  and  an  um- 
pire who  endeavors  to  adjust  the  differences 
so  that  neither  advocate  shall  be  wholly  dis- 
appointed. Arbitration  must  be  conducted 
after  some  manner  more  efficient  than  this  if 
it  ever  becomes  even  a  partially  satisfactory 
method  of  adjusting  differences  between  en- 
gineers and  contractors.  What  shall  be  the 
qualifications  of  arbitrators?  How  many  shall 
there  be  and  how  shall  they  be  selected?  What 
cases  may  be  arbitrated?  How  shall  arbitra- 
tors be  paid?  These  and  several  other  ques- 
tions call  for  answer  if  arbitration  clauses 
.^re  to  become  an  efficient  feature  of  engineers' 
contracts.  If  arbitration  offers  an  opportun- 
ity for  the  reform  of  a  very  faulty  practice  it 
should  be  welcomed.  If  arbitration  is  to  be 
resorted  to  there  should  be  established  a  rec- 
ognized code  for  its  conduct.  Neither  engi- 
neers nor  contractors  have  developed  any  very 
clear  ideas  as  to  the  details  of  such  a  code. 


The    Disintegration    of    Concrete    by 
Sewage. 

The  matter  of  greatest  concern  in  the  em- 
ployment of  concrete  as  a  material  for  sewer- 
age works  is  the  uncertainty  of  its  resistance 
to  the  chemicals  developed  and  contained  in 
sewage.  Setting  aside  obviously  biased 
charges  against  the  integrity  of  concrete  as  a 
sewer  material,  there  is  evidence  enough  of 
its  possible  weakness  to  warrant  serious  at- 
tention. This  does  not  indicate  that  concrete 
should  not  be  used  in  sewerage  works,  but 
that  it  should  be  used  in  such  manner  as  to 
guard  against  possible  danger.  To  reason 
otherwise  is  to  reason  by  opinion  and  not  bv 
fact. 

There  are  comparatively  few  records  of  the 
disintegration  of  concrete  by  sewage  which 
go  beyond  the  mere  relation  of  the  fact.  One 
of  the  most  notable  exceptions  is  the  record 
from  the  Hampton,  England,  sewage  disposal 
works,  which  was  summarized  in  our  issue  of 
May  2.5,  1910.  Here  it  was  considered  from 
careful  studies  that  the  principal  destruction 
was  at  the  zone  of  varying  liquid  level,  and 
was  there  dependent  upon  the  amount  of  sul- 
phuretted hydrogen  in  solution  in  the  liquid. 
The  gas  was  comparatively  small  in  amount 
in  the  incoming  sewage,  but  increased  as  the 
liquid  passed  through  the  hydrolizing  cham- 
bers, owing  to  inceased  putrefaction.  When 
the  level  of  the  liquid  fell  it  left  the  concrete 
which  it  previously  covered  wetted  with  a 
liquid    containing    sulphuretted    hydrogen    in 


solution.  The  wet  surface  was  then  exposed 
to  the  air,  w-hich  oxidised  the  sulphuretted 
hvgroden,  forming  sulphurous  and  sulphuric 
acids,  which,  acting  on  the  concrete,  changed 
the  lime  to  sulphate  of  lime.  When  the  liquid 
rose  again  the  decomposed  material  was 
washed  away,  and  a  fresh  surface  was  ex- 
posed to  the  action  of  the  sewagc_  upon  the 
succeeding  recession  of  the  liquid.  The  de- 
struction of  the  concrete  above  the  liquid  level 
was  concluded  to  be  caused  by  the  absorption 
by  the  moisture  on  the  walls  of  sulphuretted 
hydrogen  emitted  from  the  liquid. 

The  conclusion  from  the  studies  at  Hamp- 
ton was  as  follows,  as  stated  by  the  District 
Engineer  in  the  paper  referred  to: 

Conclusions. — The  deductions  to  be  drawn 
from  the  'nvestigations  were  that  the  gases  li 
solution  in  sewage,  and  those  expelled  from  it. 
arising  fiom  its  decomposition,  do  act  injuri- 
ously upon  Portland  cement  concrete,  notwith- 
standing the  fact  that  the  concrete  is  constt- 
Uited  of  sound  and  good  materials,  when  the 
following   conditions  prevail: 

(1)  A  high  degree  of  putrescence  of  the  sew- 

age. 

(2)  A    moistened   surface,    which   held   or   ab- 

sorbed the  putrid  gases. 

C!)  The  presence  of  a  free  air  supply. 

Further,  that  in  the  absence  of  one  or  other 
of  the  above  enumerated  factors  little  danger 
from   erosion  need  be  feared. 

We  have  outlined  the  Hampton  observations 
somewhat  fully  because  of  their  very  great 
similarity  to  the  phenomena  observed  at  the 
three  small  Iowa  septic  tanks  where  the  in- 
vestigations described  elsewhere  in  this  issue 
were  conducted.  We  advise  our  readers  who 
are  interested  in  the  question  of  the  disinte- 
gration of  concrete  by  sewage  to  study  care- 
fully the  paper  in  this  issue  and  also  that  in 
our  issue  of  May  25,  1910,  as  together  they 
comprise  about  all  the  real  testimony  that 
engineering  literature  presents.  We  do  not 
forget  that  other  examples  of  disintegration 
are  recorded,  but  none  of  those  others,  as  we 
have  said  above,  goes  much  further  than  the 
statement  of  the  fact. 

Compared  with  the  Hampton  studies,  those 
at  the  Iowa  pl.ants  are  notable  in  bringing  out 
the  new  fact  that  bacterial  action  is  a  positive 
factor  in  the  evolution  of  the  sulphur  com- 
pounds which  attack  and  destroy  the  con- 
crete. Another  important  fact  indicated  by 
the  Iowa  studies  was  that  the  sulphates  con- 
tained in  the  water  supply  were  more  respon- 
sible for  the  extent  to  which  destructive  acids 
were  produced  than  were  the  sulphur-con- 
taining compounds  in  the  organic  parts  of  the 
sewage  proper.  With  a  water  supply  less  im- 
pregnated with  sulphur  it  is  reasonable  to 
assume  that  the  destruction  of  the  concrete 
would  have  been  smaller  than  it  is  certified 
to  have  been. 

The  question  that  arises  now  is :  To  what 
extent  do  these  two  studies  indicate  the  un- 
certainty of  concrete  as  a  material  for  sewer- 
age works?  Obviously  this  question  is  one 
whose  answer  is  susceptible  of  great  exten- 
sion, and  we  cannot  take  the  space  here  to 
answer  fully.  One  thing  may  be  said,  how- 
ever, and  that  is  that  a  rather  complex  con- 
junction of  special  conditions  seems  requisite 
to  any  very  serious  chemical  or  bacterio- 
chemical  attack  of  concrete  by  sewage.  With 
this  remark  we  will  again  commend  a  study 
by  our  interested  readers  of  the  two  articles 
previously  indicated. 
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Some  Objectionable  Provisions  in  Gov- 
ernment Contracts. 

Few  contracts  for  public  works  are  free 
from  poorly  defined  provisions.  In  some  in- 
stances they  contain  provisions  which  shift 
responsibility  and  are  more  or  less  unjust  to 
the  contractor.  The  nature  of  some  of  these 
faults  and  suggestions  for  their  remedy  are 
reviewed  in  a  paper  recently  read  before  the 
American  Society  of  Engineering  Contractors 
bv  Mr.  William  B.  King  of  the  Bar  of  the 
Court  of  Claims.  Mr.  King's  paper  has  spe- 
cific   reference   to    Government    contracts    but 


the  objectionable  features  of  these  are  also 
frequently  found  in  contracts  with  States,  mu- 
nicipalities and  corporations  so  that  the  paper 
is  of  equal  interest  to  contractors  who  do  not 
often  have  business  relations  with  the  Federal 
Government.     The   paper    follows : 

A  few  general  principles  which  ought  to 
prevail  in  all  engineering  contracts  may  be 
stated,  preliminary  to  considering  some  ob- 
jectionable provisions  often  found  in  contracts 
with   the   Government. 

(1)  Every  contract  should  define  as  ac- 
curately as  possible  the  exact  work  to  be  done 
and  the  exact  compensation  to  be  given,  leav- 


ing as  few  contingencies  as  the  nature  of  the 
work  will  permit. 

.  {^)  Each  party  should  assume  the  respon- 
sibility for  his  own  conduct  and  for  conditions 
within  his  own  control. 

(3)  The  provisions  of  the  contract  should 
be  drawn  so  as  to  do  equal  justice  to  each 
party. 

(4)  A  fair  and  prompt  mode  of  adjusting 
disputes  which  may  arise  during  the  execution 
of  the  contract  should  be  provided. 

This  paper  will  not  attempt  to  take  up  all 
the  objectionable  provisions  frequently  or  oc- 
casionally found  in  government  contracts,  but 
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will  consider  four  often  found  and  most  open 
to  serious  objection.     • 

(I)  The  refusal  of  the  Government  to 
guarantee  the  physical  conditions  at  the  site 
of  the  work. 

(II)  The  prohibition  of  compensation  to 
the  contractor  for  delays  caused  by  the  gov- 
ernment. 

(III)  The  vesting  of  unlimited  discretion 
in  government  engineers. 

(IV)  The  requirement  of  a  release  of 
claims  as  a  condition  of  tinal  payment. 

I.      PHYSICAL     CONniTtONS. 

In  a  contract  for  building  locks  and  dams 
in  Alabama  under  the  Engineer  Department 
of  the  Army,  the  following  provision  is  found : 

The  material  to  be  excavated,  as  far  as 
known,  is  shown  by  borings  plotted  on  the 
drawings  herewith  (sheets  Nos.  11,  17  and  26), 
but  bidders  must  inform  and  satisfy  themselves 
as  to  the  nature  of  the  material.  The  United 
States  will  not  guarantee  the  accuracy  of  its 
Information. 

Language  similar  to  this  is  found  in  most 
engineering  contracts  of  the  Government. 

Between  the  advertisement  and  the  opening 
of  the  bids,  the  river  was  in  flood,  and  there 
was  no  chance  to  make  any  detailed  investi- 
gations. 

In  the  execution  of  this  contract  it  was 
found  that  the  borings  plotted  on  the  draw- 
ings showed  gravel,  sand  and  clay,  but  no 
other  material.  When  the  work  was  done,  it 
was  found  that  this  material  Weld  many  logs 
and  stumps.  The  consequent  expense  in  e.x- 
cavating  was  far  in  excess  of  what  it  would 
.have  been  if  the  material  had  been  such  as 
was  shown  by  the  borings.  It  was  indeed 
charged  in  this  case  that  the  engineers  who 
had  made  these  drawings  had  actually  found 
logs  and  stumps  and  had  failed  to  put  them 
upon  the  boring  sheets. 

The  Court  of  Claims  declared : 

As  no  guarantee  was  given  respecting  the 
character  of  materials  shown  by  the  borings 
and  the  claimants  were  admonished  to  make 
their  own  investigations  and  estimates,  no 
claim  can  be  founded  on  the  claimants'  neglect 
to  conform  to  the  directions  to  ascertain  for 
themselves  what  they  were  bidding  on,  and 
hence  no  ground  for-  abandonment  of  their  con- 
tract. 

In  another  contract  for  repairing  a  dam  in 
Kentucky,  the  contract  contained  the  follow- 
ing provision : 

The  dam  is  now  backed  for  about  50  ft.  with 
broken  stone,  sawdust  and  sediment  to  a  height 
of  within  2  or  3  ft.  of  the  crest. 

Later  on  was  the  following: 

(70.)  Investigation.— ^It  is  expected  that  each 
bidder  will  visit  the  site  of  this  work,  the  ofRce 
of  the  lock  master,  and  the  office  of  the  local 
engineer,  and  ascertain  the  nature  of  the  work, 
the  general  cliai'acter  of  the  river  as  to  floods 
and  .  low  water,  and  obtain  the  information 
necessary  to  enable  him  to  make  an  intelligent 
proposal. 

In  this  case,  although  the  contract  stated 
positively  what  would  be  found  in  the  back- 
ing of  the  d.-ini,  the  court  held  that  par.  70, 
as  quoted,  placed  upon  the  contractors  the  en- 
tire responsibility  for  the  physical  conditions. 
It  was  said  on  this  subject: 

The  condition  of  the  backing  of  the  dam  was 
not  neculiarly  within  the  knowledge  of  the  gov- 
ernment, but  was  a  subject  about  which  the 
plaintiffs  had  equal  means  of  informing  them- 
selves, and  they  had  been  warned  so  to  do.  • 
•  •  The  representation  as  to  the  condition 
back  of. the  dam  can  not  be  regarded  as  a  war- 
ranty and  tlie  items  growing  out  of  that  con- 
tention are  disallowed. 

In  this  case  the  question  of  the  eflfect  of 
these  paragraphs,  when  read  together,  has 
been  taken  to  the  Supreme  Court  of  the  LInited 
States  and  that  tribunal  will  have  to  determine 
whether  a  specific  guaranty  clause  is  avoided 
by  a  general  provision  of  this  charactfer. 

It  is  undoubtedly  the  law  in  all  ordinary 
cases  that  a  notice  that  the  borings  furnished 
by  ihe  Government  are  not  to  be  relied  on, 
and  that  bidders  must  examine  the  site  to  de- 
termine the  nature  of  the  work  to  be  done 
casts  upon  the  contractor  the  responsibility 
for  such  conditions  as  may  be  found. 

Let  us  now  see  whether  the  provisions 
quoted  violate  the  primary  principles  already 
laid  down, 

(1)  The  first  essential  of  a  contract,  as 
has  already  been  stated,  is  that  the  exact  work 
to    be   done    should   be   precisely   defined.     In 


the  execution  of  the  former  of  these  contracts, 
the  coritractor  and  the  Government  both  be- 
lieved that  the  work  to  be  done  was  excava- 
tion in  gravel,  sand  and  clay,  without  obstruc- 
tions. The  bids  were  based  upon  excavation 
by  machinery.  But  the  paragraph  quoted  ex- 
pressly declared  that  the  parties  were  not  con- 
tracting tipon  a  certainty,  but  upon  an  uncer- 
tainty ;  and  that  the  contractor  must  make  his 
bid  with  a  contingency  in  mind.  It  was  thus 
directly  made  a  speculative  contract  and  not 
a  contract  for  a  definite  character  of  work. 

(2)  Such  a  provision  is  violative  of  an- 
other of  the  principles  already  stated,  that 
each  party  should  be  responsible  for  condi- 
tions within  his  own  control.  In  an  engineer- 
ing contract,  the  owner  furnishes  the  site  and 
the  contractor  the  work.  The  owner  oiight 
to  assume  responsibility  for  the  former,  as  the 
contractor  for  the  latter.  The  contingencies 
of  the  place  where  the  work  is  to  be  done 
are  properly  the  owner's  risk. 

(3)  The  same  reason  may  be  stated  in 
another  aspect.  The  bidders  seldom  have  a 
real  opportunity  to- make  borings.  Very  often 
between  the  issuance  of  the  advertisement  and 
the  opening  of  the  bids  in  engineering  con- 
tracts, the  conditions  of  water  or  of  the  earth 
by  flood  or  frost  are  such  as  absolutely  pre- 
vent the  bidder  from  making  any  exploration. 
In  all  cases  of  magnitude,  the  cost  of  making 
independent  borings  would  forbid  any  such 
work  as  a  preliminary  to  a  contract  which 
the  bidder  might  or  might  not  obtain.  The 
bidder,  therefore,  actually  trusts  to  the  in- 
vestigations which  have  been  made  by  the 
Government.  The  Government  should  assume 
the  responsibility  for  its  own  work  on  its  own 
site  and  thus  relieve  the  bid  of  a  speculative 
character. 

The  consequence  of  such  uncertain  provi- 
sions is  harmful  both  to  the  government  and 
the  contractor,  .^n  imprudent  bidder  takes 
the  risk;  and,  if  the  facts  are  against  him.  he 
loses  heavily,  and  perhaps  has  to  abandon  the 
contract.  If  the  conditions  are  less  difficult 
than  e.xpected,  the  Government  pays  too  much 
for  the  work.  A  prudent  bidder  adds  a  per- 
centage to  his  bid  to  warrant  the  assumption 
of  this  risk.  The  more  cautious  and  most 
fully  occupied  contractors  decline  to  bid  on 
such   uncertainties. 

With  the  realization  by  contractors  of  the 
risks  imposed  upon  them  and  by  this  and 
other  like  provisions  in  government  contracts, 
the  rates  offered  by  responsible  concerns  in 
bidding  on  Government  engineering  contracts 
are  tending  to  a  constant  rise. 

The  sound  principle  is  that  the  conditions 
under  which  the  work  is  to  be  done  should  be 
thoroughly  investigated  and  guaranteed  and 
provision  made,  if  different  conditions  are 
later  found,  for  settlement  of  due  compensa- 
tion. The  gambling  element  would  thus  be 
removed  from  the  transaction,  the  bidder 
could  make  his  calculations  upon  known  con- 
ditions, the  Government  would  receive  the 
benefit  of  close  figuring,  and  a  fair  adjustment 
would  be  made  for  unexpected  conditions.  It 
it  not  to  the  interest  of  the  Government  that 
contracts  should  be  taken  at  a  losing  price 
through  unlooked  for  contingencies.  In  the 
long  run,  the  Government  will  be  the  gainer 
by  assuming  the  responsibility  for  the  un- 
known and  by  guaranteeing  its  own  reports, 
thus  making  argreements  upon  a  definite  ba- 
sis, involving  a  minimum  of  risk  of  miknown 
conditions  to  the  contractor. 

II.      D.-\M.\CES  FOR   DEL.W. 

.\ll  Government  engineering  contracts  pro- 
vide that  if  the  work  is  delayed  by  the  con- 
tractor, he  shall  pay  either  actual  damages,  to 
he  calculated  by  the  engineer,  or  liquidated 
damages  agreed  upon  in  advance.  No  valid 
obiection  can  be  made  to  either  of  these  pro- 
vi('ed  that  there  is  some  check  on  the  engi- 
neer's figures  or  the  liquidated  damages  are 
reasonable  in  amount.  Every  contractor  with 
the  government  is  bound  to  diligence  in  the 
execution  of  his  contra'-t,  and  it  is  right  that 
he  should  be  held  to  a  strict  responsibility 
for  delay  arising  out  of  any  causes  within 
his  control. 

The  same  rule  should  be  applied  to  the  Gov- 
ernment.    Where    the    contractor   is    delayed 


through  the  failure  of  the  Government  to 
furnish  plans,  to  deliver  the  site  of  the  work, 
to  furnish  material  required  of  it,  or  through 
the  fault  of  other  contractors  employed  sep- 
arately by  the  Government,  then  the  Govern- 
ment ought  to  pay  the  contractor's  losses  by 
the  delay.  In  many  cases  the  courts  have 
enforced  the  payment  of  damages  by  the  Unit- 
ed  States. 

Thus  in  a  suit  by  William  Cramp  &  Sons 
Co.  for  the  building  of  the  battleship  "Ala- 
bama," the  Supreme  Court  of  the  United 
States  held  that  the  United  States  must  pay 
damages  to  the  contractor  because  it  delayed 
the  completion  of  the  vessel  by  failing  to  fur- 
nish armor  plate  as  agreed.  (IVilliam  Cramp 
&  S^ons  Company  v.  United  Slates,  216  U.  S. 
494.) 

But  some  of  the  departments  of  the  Gov- 
ernment have  sought  to  relieve  themselves 
and  the  Government  entirely  from  the  re- 
sponsibility for  the  delay  and  to  charge  this 
upon  the  contractor.  Thus  the  form  of  con- 
tract used  by  the  Reclamation  Service  con- 
tains  the   following  provision. 

Delays— The  contractor  shall  not  be  entitled 
to  any  compensation  for  delays  or  hindrances  to 
the  work. 

.^  like  provision  appears  in  many  of  the 
contracts  of  the  Army  Engineer  Department. 
The   following  is  an  instance : 

It  is  distinctly  understood  and  agreed  that  the 
contractor  assumed  atl  risks  under  and  in  con- 
nection with  this  contract  ,on  account  of  delays 
In  the  work  due  to  .any  cause,  or  in  payments 
due  to  lack  of  available  funds,  and  that  the 
Ignited  States  is  in  no  case  to  be  held  liable 
therefor. 

A  similar  provision  is  used  in  the  contracts 
for  the  erection  of  public  buildings  under 
the  Supervising  Architect  of  the  Treasury. 

The  Court  of  Claims  said  of  a  similar  pro- 
vision in  another  contract  {Lewman  v.  United 
Stales,  41  C.  Cls.  470)  : 

The  language  is  broad  and  comprehensive,  and 
interprets  Itself,  however  hard  it  may  be  on  the 
claimants  in  the  execution  of  the  contract.  They 
were  competent  to  enter  into  the  contract,  and 
having  done  so,  they  must  perform  their  obli- 
gations. 

In  another  case  where  the  contract  con- 
tained a  similar  provision,  the  same  court 
said  of  it  (Merchants'  Loan  &  Trust  Co.  v. 
United  Slates,  40  C.  Cl.s.  132): 

The  provisions  of  the  contract  just  recited  are 
as  valid  and  binding  as  any  other  part  of  it, 
and  having  been  voluntarily  entered  into,  the 
contractor  has  agreed  that  no  claim  shall  be 
made  or  allowed  arising  out  of  the  delay  caused 
bv  the  defendants  mentioned  in  the  findings.  • 
•  *  In  respect  to  the  right  to  recover  dam- 
ages for  delays,  the  contract  Is  purely  unilateral 
and  is  confined  to  such  damages  as  might  be 
caused  t)y  the  contractor  alone,  and  for  the  de- 
lays caused  by  the  defendants  there  can  be  no 
recovery. 

No  relief  can  be  expected  from  the  courts 
from  such  a  provision  when  once  embodied 
in  the  contract.  But  test  this  by  the  principle 
just  stated,  that  each  party  must  assume  its 
own  responsibility,  and  condemnation  must  at 
once  be  given  such  a  clause.  It  places  an  un- 
known and  unlimited  responsibility  upon  the 
contractor  arising  out  of  causes  over  which 
he  has  no  control.  He  is  held  to  strict  re- 
sponsibility for  his  own  delay,  yet  he  may 
lose  thousands  of  dollars  by  reason  of  delay 
on  the  part  of  the  government  and  have  ab- 
solutely no  redress. 

The  inevitable  consequence  of  a  provision 
casting  such  responsibility  upon  the  contractor 
is  that  the  Go\icrnment  must  in  the  end  pay 
more.  The  writer  was  recently  told  by  a 
prominent  contractor  in  the  west  that  the  Rec- 
lamation Service  was  paying  four  times  as 
much  as  the  railroad  companies  for  the  same 
kind  of  work.  This  is  probably  an  exaggera- 
tion, yet  it  can  easily  be  believed  that  clauses 
like  that  quoted  have  a  full  share  of  the  re- 
sponsibility for  the  higher  prices  which  ex- 
perienced contractors  feel  that  they  must  bid 
when  dealing  with  the  Government. 

III.      DISCRKTION   OF  THE   ENGINEER. 

Government  contracts  lor  engineering  work 
almost  invariably  err  in  the  direction  of  vest- 
ing too  large  a  discretion  in  the  engineer  or 
other  officer  in  charge  These  provisions  ap- 
pear in  contracts  with  all  the  departments. 
Thus  the  usual  form  of  contract  for  the  con- 
struction of  naval  vessels,  after  vesting  dis-' 
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cretion  in  the  Secretarj'  of  the  Navy  and  in 
naval  officers  and  boards  in  connection  with 
numerous  important  matters  of  detail  through- 
out the  entire  contract,  adds  the  following 
general  clause : 

Twentieth.  If  any  doubts  or  disputes  arise  as 
to  the  meaning  of  anything  in  the  drawings, 
plans,  or  specifications,  or  if  any  discrepancies 
appear  between  said  drawings,  plans,  or  speci- 
fications and  this  contract,  the  matter  shall  be 
at  once  referred  to  the  Secretary  of  the  Navy 
for  determination;  and  the  party  of  the  first  part 
hereby  binds  himself,  and  its  successors  and  as- 
signs,' and  its  legal  representatives,  to  abide  by 
his  decision  in  the  premises. 

The  standard  form  of  contract  of  the  Rec- 
lamation Service  contains  the  following: 

30.  Right  of  Rejection.  .The  United  States 
through  its  officers,  acting  as  engineers,  in- 
spectors, or  agents,  shall  have  authority  to  re- 
ject any  and  all  work,  material,  machinery,  and 
parts  thereof  that  do  no.t,  in  the  opinion  of  such 
officers,  conform  to  the  plans,  drawings,  speci- 
fications and  contract:  and  it  shall  be  admissible 
for  them  to  do  so  any  time  during  the  progress 
of  the  work,  and  until  its  complete  acceptance. 

The  engineer  contracts  of  the  army  always 
contain  similar  omnibus  discretionary  clauses. 
The   following  is  a  common   form : 

124.  These  specifications  are  intended  to  be 
full,  clear  and  complete.  Any  doubt  as  to  their 
meaning,  or  any  obscurity  in  the  wording  of 
them,  will  be  explained  by  the  engineer,  who 
shall  also  have  the  right  to  correct  any  eri-ors 
or  omissions  in  them  whenever  such  errors  or 
omissions  become  apparent.  His  decision  in  all 
such  cases  and  upon  all  matters  relating  to  the 
work  shall  be  final  and  binding  upon  the  con- 
tractor. 

This  same  provision  is  frequently  accompa- 
nied by  the  following  form : 

The  decision  of  the  engineer  officer  in  charge 
as  to  the  quality  and  quantity  shall  be  final. 

K  careful  count  of  the  discretionary  clau^es 
in  a  contract  for  locks  and  dams  in  Alabamd 
enumerates  fifty-five  separate  provisions  giv- 
ing discretion  to  the  engineer  in  charge,  and 
ten  more  giving  discretion  to  the  resident  en 
gineer,  a  subordinate  officer.  These  include 
everything  from  power  to  annul  the  contract 
to  discretion  to  accept  or  reject  the  boiling 
test  for  cement. 

Three  criticisms  may  properly  be  made  upon 
such  discretionary  provisions : 

(1)  K  contract  is  defined  by  Blackstone 
to  be  "an  agreement  upon  sufficient  considera- 
tion to  do  or  not  to  do  a  particular  thing." 
(Blackstone's  Commentaries,  Vol.  II,  p.  442) 
Agreements  which  leave  so  much  to  the  dis- 
cretion of  the  engineer  are  not  "to  do  a  par- 
ticular thing"  and  are  therefore  lacking  in  one 
of  the  fundamentals  of  a  contract  as  here  de- 
fined. 

(2)  The  statutes  of  the  United  States  (Re- 
vised Statutes,  Sec.  3709)  require  advertise- 
ment before  the  letting  of  contracts  and  com- 
petitive bidding.  In  order  that  there  may  be 
competition,  it  is  necessary  that  the  bidders 
should  be  in  advance  inforined  definitely  of 
the  work  that  is  to  be  done  or  the  supplies 
to  be  furnished.  But  it  has  been  frequently 
pointed  out  that  these  discretionary  contracts 
may  be  used  to  destroy  the  first  essential  of 
competitive   bidding. 

(3)  It  is  essentially  unfair  that  the  rights 
of  a  contractor  should  be  so  dependent  upon 
any  officer  representing  and  employed  by  the 
other  party  to  the  contract.  This  has  been 
admirably  said  by  Onward  Bates,  Civil  Engi- 
neer, in  the  Journal  of  the  Western  Society 
of  Engineers  for  June,   1912,  p.  501 : 

The  contract  almost  invariably  provides  that 
the  engineer  for  the  party  paying  for  the  work 
or  material  shall  be  the  sole  judge  of  the  suf- 
ficiency and  quality  of  the  work  and  material 
furnished  by  the  other  party  to  the  contract: 
that  all  controversies  arising  under  the  contract 
shall  be  submitted  to  him  for  decision,  and  that 
his  decision  shall  be  final  and  binding  on  the 
contractor.  This  reads  like  foolishness,  and  yet 
it  is  a  common  stipulation  of  an  engineering 
contract.  It  seems  as  if  engineers  and  lawyers 
had  conspired  together  to  formulate  contracts 
giving  the  engineer  arbitrary  power  over  the 
contractor. 

In  spite  of  this,  such  clauses  have  been 
uniformly  upheld  by  the  courts  on  the  ground 
stated  by  the  Sttpreme  Court  of  the  United 
States  in  United  States  v.  Gleason.  175  U.  S. 
602: 

That  it  is  competent  for  the  parties  to  a  con- 
tract •  *  •  to  make  it  a  term  of  the  con- 
tract that  the  decision  of  an  engineer,  or  other 
officer,  or  all  or  specified  matters  of  dispute  that 


may  arise  during  the  execution  of  the  work 
shall  be  final  and  conclusive. 

One  of  the  earliest  cases  on  this  subject 
was  one  of  the  most  extreme.  It  was  agreed 
in  a  transportation  contract  with  the  United 
States  in  the  far  west  that  the  price  for  haul- 
ing supplies  should  depend  upon  the  distance 
traversed,  this  distance  to  be  ascertained  by  a 
given  officer.  Upon  a  suit  in  the  Court  of 
Claims,  that  court  found  as  a  fact,  binding 
upon  the  Supreme  Court,  that  this  officer  had 
ascertained  a  distance  shorter  than  the  air- 
line between  the  points.  The  Supreme  Court 
declared  that  in  spite  of  this  clear  error  in 
the  mathematics  of  topography,  the  contractor 
was  bound  by  the  discretion  of  the  officer  se- 
lected to  ascertain  the  distance.  The  case  has 
been  often  cited  with  approval,  although  it  is 
questionable  whether  it  would  be  made  at 
the  present  time. 

In  recent  years  there  has  been  a  tendency 
in  the  courts  to  find  some  relief  for  contrac- 
tors from  unjust  burdens  imposed  upon  them 
under  these  discretionary  clauses  where  it  has 
been  possible  to  do  so  without  violating  the 
terms 'of  the  contracts. 

.Among  the  rules  adopted  in  this  direction 
are  the  follow-ing. 

(1)  That  the  discretion  will  not  be  ex- 
tended beyond  the  exact  terms  used.  Thus  it 
has  been  held  that  a  discretion  given  to  the 
engineer  cannot  be  exercised  by  his  assistant 
in  his  absence  (King  v.  United  States,  37  C. 
Cls.  426),  and  that  a  power  to  fix  the  price 
of  material  added  or  omitted  does  not  author- 
ize the  fi.xing  of  the  price  of  substituted  ma- 
terial (Woarms  v.  United  States,  39  C.  Cls. 
10). 

(2)  That  although  the  parties  to  the  con- 
tract are  bound  to  accept  the  decision  of  the 
officer  named  upon  questions  of  fact,  the 
courts  may  revise  his  construction  of  the  law. 
Thus,  where  an  officer  who  had  authority  to 
measure  embankment  measured  it  after  set- 
tlement, the  Court  of  Claims  found  that  the 
universal  practixre  in  the  locality  was  to  meas- 
ure before  settlement,  and  allowed  to  the  con- 
tractor the  difference  (Lyo)is  v.  United  States, 
30  C.  Cls.  352).  The  principle  is  now  rea- 
sonably well  settled  that  where  the  contractor 
can  show  that  discretion  was  exercised  upon 
a  wrong  theory  as  to  his  contract  rights,  he 
may  recover. 

(3)  It  has  alw.-iys  been  declared  by  the 
courts  that  relief  would  be  granted  from  the 
decision  of  the  engineer  or  other  officer  where 
it  appeared  that  the  decision  was  the  result 
of  fraud  or  of  such  gross  mistake  as  would 
imply  bad  faith.  {Martinshurg  Railroad  Com- 
pany V.  March,  114  U.  S.  5.54.)  It  is  very 
difficult  to  show  fraud,  and  the  other  words 
used  are  so  vague  that  contractors  and  their 
attorneys  have  foimd  it  hard  to  determine 
their  exact  extent. 

In  the  last  year  the  Court  of  Claims  has 
found  "bad  faith"  on  the  part  of  the  engineer 
in  three  such  cases  and  in  one  of  them  the 
decision  has  been  sustained  by  the  Supreme 
Court  of  the  United  States.  This  case  arose 
in  the  improvement  of  a  harbor  at  Aransas 
Pass.  Texas.  A  jetty  was  to  be  built  with  a 
brush  foundation,  covered  with  a  layer  of 
stone  on  which  was  to  be  built  a  superstruc- 
ture formed  of  a  core  or  mound  of  riprap, 
leveled  on  the  crest  by  large  blocks  bedded 
in  it.  The  time  for  placing  these  blocks  was 
when  "in  the  judgment  of  the  United  States 
agent  in  charge,  this  Tuound  had  become  suf- 
ficiently consolidated."  The  Court  of  Claims 
found  that  after  the  agent  knew  that  large 
parts  of  the  mound  had  been  consolidated  and 
were  ready  for  the  crest  blocks,  he  delaved 
for  a  considerable  period  in  allowing  the  crest 
blocks  to  be  laid.  It  was  held  that  this  was 
"gross  error  and  an  act  of  bad  faith  on  his 
part."  Judgment  was  given  for  damages  suf- 
fered by  the  contractor  bv  reason  of  the  de- 
lav  {Ripley  v.  United  States,  223  U.  S.  695). 
The  other  two  cases  decided  are  Axman  v. 
United  States  and  Saz'age  Construction  Com- 
pany V.  United  States,  not  vet  reported  but 
which  will  appear  in  the  47th  volume  of  the 
Court  of  Claims  Reports. 

Some  limit  is  thus  put  upon  the  powers  of 
the  engineer  officer  but  it  nuist  be  remembered 
that   the  courts  do  not   attempt  to  revise  his 


decisions  in  general,  but  only  to  say  that  if 
his  decision  is  capricious  and  not  exercised 
within  the  boundaries  of  reasonable  discretion, 
it  may  be  set  asid.e.  All  the  cases  cited  are 
exceptional. 

Even  allowing  for  all  these  limitations,  the 
control  by  the  engineer  under  such  provisions 
is  still  extremely  broad.  It  may  be  well  said 
that  he  holds  in  his  hand  the  solvency  of 
the  contractor.  In  most  large  engineering 
contracts  of  the  Government,  whether  the  con- 
tractor w-ill  make  a  profit,  wdiether  he  will  be 
able  to  continue  the  contract,  or  whether  he 
will  be  forced  into  bankruptcy,  is  within  the 
discretion  of  the  engineer  in  charge,  and  with- 
in the  limits  in  which  his  action  will  not  be 
overruled  by  the  courts. 

The  evil  was  recognized  in  the  State  of 
Pennsylvania  to  such  an  extent  as  to  lead  to 
the  passage,  on  June  11,  1907,  of  the  following 
act: 

That  no  provision  in  any  contract  providing 
either  in  express  words  or  in  substance  and  ef- 
fect, that  an  award  or  appraisement  of  an  engi- 
neer, architect,  or  other  person  shall  be  final  or 
conclusive,  nor  any  provision  that  a  certificate 
of  an  engineer,  architect  or  other  person  shall 
be  a  condition  precedent  to  maintaining  an  ac- 
tion on  such  contract,  shall  oust  the  jurisdic- 
tion of  the  courts,  but  any  controversy  arising 
on  any  contract  containing  such  provisions,  or 
any  of  them,  shall  be  determined  in  due  course 
of  law.  with  the  same  effect  as  if  such  provisions 
were  not  in  such  contract;  Provided,  that  this 
act  shall  not  apply  to  municipal  or  other  cor- 
porations invested  with  the  privilege  of  taking 
private  property  for  public  use. 

Unfortunately  the  concluding  proviso  is  a 
"joker"  that  deprives  the  act  of  the  far 
greater  part  of  its  efficiency  by  taking  away 
its  application  to  contracts  with  counties, 
cities,  incorporated  towns  and  villages,  and 
railroad  corporations. 

In  spite  of  the  general  recognition  both  by 
contractors  and  engineers  that  clauses  of  this 
character  are  objectionable,  they  continue  to 
be  used  in  government  contracts.  The  causes 
are  various.  Sometimes  it  is  the  want  of 
proper  investigation  or  proper  technical  knowl- 
edge on  the  part  of  the  officer  drawing  the 
specifications.  The  insertion  of  a  discretionary 
clause  saves  much  preliminary  examination. 
Sometimes  it  is  a  distrust  of  contractors  and 
a  belief  that  they  can  be  required  to  do  hon- 
est work  only  by  holding  over  them  a  threat 
of  the  exercise  of  discretion  against  them  un- 
der such  clauses.  More  Often  it  is  the  egotism 
natural  to  humanity,  and  more  especially  de- 
veloped in  persons  of  official  position— a  be- 
lief that  the  exercise  of  their  own  judgment 
at  every  stage  is  tht  best  possible  assurance 
of  successful  work.  These  are  all  considera- 
tions difficult  to  overcome  because  inherent  in 
the  faults  of  human   nature. 

These  discretionary  clauses  contain  a  viola- 
tion of  two  of  the  principles  already  stated 
that  should  govern  all   contracts: 

(1)  That  the  provisions  of  the  contract 
should  be  made  certain  in  the  first  instance 
and  discretion  thus  avoided,  and  (2)  that  the 
final  exercise  of  discretionary  authority  should 
be  vested  in  an  impartial  tribunal. 

The  first  of  these  views  is  admirably  stated 
in  the  circular  of  advice  of  the  American  In- 
stitute of  .Architects,  December,  1909,  as  fol- 
lows : 

-'\s  the  architect  decides  whether  or  not  the 
intent  of  his  plans  and  specifications  is  properly 
carried  out,  he  should  take-special  care  to  see 
that  these  drawings  and  specifications  are  com- 
plete and  accurate,  and  he  should  never  call  up- 
on the  contractor  to  make  good  oversights  or 
errors  in  them  nor  attempt  to  shirk  responsi- 
Diiit.v  by  indefinite  clauses  in  the  contract  or 
specifications. 

It  has  never  been  better  stated  than  by 
.Major  C.  E.  Gillette,  the  president  of  this 
society,  in  a  paper  recently  read  before  this 
society   (Journal,   Vol.  IV, 'p.  92,  Feb.,   1912), 

as   follows  : 

No  bid  should  be  called  for  where  the  award 
ot  the  contract  or  the  details  of  its  execution  is 
to  depend  upon  the  discretion  of  any  official  or 
his  personal  satisfaction  or  dissatisfaction.  All 
such  di-scretion  and  other  emotions  should  be 
exercised  in  advance  of  the  opening  of  bids,  or 
exactly  how  they  will  be  applied  should  be  speci- 
fied in  detail  in  advance  of  such  opening. 

This  rule  should  be  applied  in  Government 
contracts  for  engineering  works.  Sufficient 
preliminary  surveys  should  be  made  to  deter- 
mine as  exactly  as  possible  the  nature  of  the 


November  27,  1912. 


ENGINEERING     &     CONTRACTING 


593 


work  to  be  done.  Every  possible  alternative 
or  exercise  of  discretion  should  be  eliminated 
and  every  possible  contingency  be  provided 
for.  In  this  way  a  contractor  could  know  in 
bidding  what  he  proposed  to  do,  and  he  could 
bid  without  allowing  for  risks  and  uncertain- 
ties in  the  price.  The  Government  would 
thus  unquestionably  secure  lower  prices  on 
its  work. 

Even  when  this  is  done,  there  will  remain 
some  i"ic>r^ni"ties  in  every  engineering  con- 
tract, though  these  may  be  greatly  reduced  by 
scrupulous   care.     No  one   is   wise  enough  to 

foresee  every  condition.  Actual  excavation 
may  disclose  underground  conditions  which 
■were  never  expected.  New  methods  of  opera- 
tion may  come  into  use  during  the  period  of  a 
long  engineering  contract.  There  must  be 
some  method  of  taking  care  of  the  remaining 
contingencies. 

The  ofiicer  in  charge  may  properly  be  al- 
lowed the  initial  decision  for  the  sake  of 
promptness,  but  an  appeal  to  some  equitably 
constituted  authority  ought  to  be  allowed. 

_  It  is  plainly  unfair  to  leave  the  final  de- 
cision to  the  head  of  a  Government  bureau 
or  department.  The  Chief  of  Engineers  and 
the  Secretary  of  War,  the  Director  of  the 
Reclamation  Service  and  the  Secretary  of  the 
Interior,  are  representatives  of  the  United 
States,  the  same  as  the  local  engineer  on  the 
work.  It  is  not  in  human  nature  to  expect 
that  these  officers,  no  matter  how  high  their 
personal  character,  living  at  the  seat  of  Gov- 
ernment, reoresenting  the  United  States  in 
all  their  official  actions,  should  be  able,  in 
controversies  between  the  United  States  and 
contractors,  to  divest  themselves  of  this  offi- 
cial character  and  become  impartial  and  judi- 
cial representatives  of  both  parties. 

They  stand  in  the  position  of  the  owner — 
the  one  paying  for  the  work.  While  the  pay- 
ment does  not  come  from  their  own  pockets, 
it  comes  from  funds  appropriated  on  their  es- 
timates, for  work  under  their  direction.  Often 
the  allowance  of  a  claim  would  require  the 
unwelcome  task  of  going  to  Congress  for  a 
deficiency  appropriation  and  explaining  to  pos- 
sibly politicallv  hostile  legislators  the  need 
for  it. 

The  ultimate  contractual  tribunal  should  be 
an  impartial  tribunal,  upon  which  the  con- 
tractors should  have  representation  with  the 
United  States.  _  Either  party  should  be  able 
to  bring  questions  involving  the  exercise  of 
discretion  under  the  contract  before  a  tribunal 
of  arbitration  where  the  rights  of  both  par- 
ties would  be  looked  upon  from  an  equal 
standpoint. 

There  is  a  prevalent  opinion,  somewhat  fos- 
tered by  the  executive  departments,  that  the 
laws  of  the  United  States  would  not  permit 
the  creation  of  such  a  tribunal  by  contract. 
The  writer  has  never  been  referred  to  a  sin- 
gle statute  or  judicial  opinion  to  support  this 
view,  nor  has  any  sound  reason  in  law  been 
given  why  such  tribunals  could  not  be  consti- 
tuted. Common  regard  for  fairness  and  jus- 
tice require  it.  Equally  do  the  financial  in- 
terests of  the  United  States  demand  that  the 
bidder  should  be  able  to  exclude  from  his  bid 
all  percentages  for  the  risk  of  arbitrary  and 
unfair  exercise  of  discretion  by  government 
officers. 

It  is  thus  important  that  all  engineering 
contractors  should  unite  in  endeavoring  to  re- 
move from  public  contracts  the  unlimited  dis- 
cretion of  the  engineer,  and  to  insert  in  them 
a   Just  method   of  settling  disputes. 

IV.      RELEASE    OF    CLAIMS. 

The  limits  of  the  present  article  forbid  the 
discussion  of  every  objectionable  clause  which 
appears  in  Government  contracts.  It  will 
therefore  be  concluded  by  a  reference  to  one 
of  the  most  unfair  clauses  ever  found  in  them 
— that  requiring  a  release  of  all  the  contrac- 
tor's claims  as  a  condition  of  final  payment. 
So  far  as  it  known  to  the  writer,  this  has 
been  adoptcfl  by  the  Bureau  of  Construction 
and  Repair  and  by  the  Bureau  of  Yards  and 
Docks  in  the  Navy  Department  and  by  the 
Reclamation  Service.  It  does  not  appear  in 
the  contracts  of  the  army  engineers.  A  speci- 
men of  this  provision  is  quoted  from  the  con- 


tract for  building  the  Portsmouth  drydock  as 
follows : 

When  all  the  conditions,  covenants  and  pro- 
visions of  this  contract  shall  have  been  per- 
formed and  fuiniled  by  and  on  the  part  of  the 
party  of  the  first  part,  he  shall  be  entitled,  with- 
in ten  days  after  the  filing  and  acceptance  of  his 
claim,  to  receive  the  said  reserve,  and  any  sums 
not  covered  by  the  monthly  estimates,  or  so 
much  thereof  as  he  may  be  entitled  to,  on  the 
execution  of  the  final  release  to  the  United 
States,  in  such  form  as  shall  be  approved  by  the 
Chief  of  the  Bureau  of  Yards  and  Docks  of  all 
claims  of  any  kind  or  description  under  or  by 
virtue  of  this  contract. 

A  similar  provision  also  appears  in  the  form 
of  contract  used  by  the  Reclamation  Service 
in  the  following  terms. 

When  the  terms  of  the  contract  have  been 
fully  complied  with  to  the  satisfaction  of  the 
chief  engineer,  and  when  a  release  of  all  claims 
against  the  United  States  on  account  of  the 
contract  shall  have  been  executed  by  the  con- 
tractor, final  payment  of  the  balance  due  will  be 
made. 

It  was  contended  that  a  release  under  a 
similar  provision  did  not  extend  to  a  claim 
for  damages  to  the  contractor  caused  by  the 
Government's  delay.  This  was  on  the  ground 
that  the  head  of  the  department  had  no  power 
to  pay  such  a  claim  and  consequently  had  no 
authority  to  contract  for  its  release.  But  the 
Supreme  Court  said  (IVm.  Crawl'  Sons  & 
Company  v.  United  States,  206  U.  S.  128)  : 

Stipulations  of  this  kind  are  not  to  be  shorn 
of  their  efficiency  by  any  narrow,  technical  and 
close  construction.  The  general  language,  "all 
and  all  manner  of  debts,"  etc..  indicates  a  pur- 
pose to  make  an  ending  of  every  matter  arising 
under  or  by  virtue  of  the  contract.  If  parties 
intend  to  leave  some  things  open  and  unsettled 
their  intent  so  to  do  should  be  made  manifest. 

In  a  later  case  of  the  same  parties  over  an- 
other vessel,  the  course  suggested  in  the  last 
sentence  quoted  was  followed.  Claims  for 
delay  damages  were  excepted  from  the  re- 
lease and  the  Supreme  Court  held  that  they 
were  thereby  saved  to  the  contractor.  (IVill- 
iam  Cramp  &  Sons  Company  v.  United  States. 
216  U.  S.  494.) 

There  is  no  justification  for  such  a  provi- 
sion in  any  contract.  It  was  doubtless  in- 
tended to  prevent  litigation,  but  it  has  not 
been  successful  in  this.  The  three  bureaus 
using  it  have  contributed  their  full  share  of 
suits  now  under  prosecution  in  the  Court  of 
Claims.  Contractors  have  preferred  to  be 
deprived  temporarily  of  balances  admittedly 
due  them  rather  than  to  yield  altogether  ques- 
tions in  dispute  involving  their  rights  to  large 
sums  of  money. 

The  injustice  of  this  provision  needs  no 
exposition.  It  is  a  refusal  by  the  United 
States  to  pay  what  is  acknowledged  to  be  due 
unless  the  contractor  will  waive  every  de- 
mand which  the  Government  officers  question. 
It  substitutes  the  uncontrolled  opinion  of  one 
party  for  a  rule  of  equity  and  justice.  It  sub- 
stitutes will  for  law.  It  ousts  the  courts  of 
jurisdiction  and  makes  the  administrative  of- 
ficers of  the  United  States  concerned  in  the 
execution  of  the  contract  the  judge  and  jury 
and  appellate  court  over  the  contractor's 
rights.  And  all  this  he  must  submit  to  or  al- 
low his  final  payment  to  be  held  up  indefinitely 
until  the  end  of  a  long  litigation.  It  must 
he  remembered,  too,  that  no  interest  is  paid 
by  the  United  States  even  upon  the  admitted 
balance.  The  very  greatness  of  the  United 
States  ptits  upon  it  an  obligation  for  fair  deal- 
ing. It  should  be  an  example  of  highminded- 
ness  to  contractors.  It  should  be  a  model  of 
justice  and  equity.  It  should  seek  to  do  right 
in  all  its  relations.  The  continuance  of  this 
provision  is  a  reproach  to  the  government 
wliich  should  be  promptly  removed. 


The  Present  State  of  the  Art  of  Indus- 
trial Management. 

.'\  report  of  general  interest  to  those  inter- 
ested in  the  discussion  of  scientific  manage- 
ment has  recently  been  presented  to  the  .Amer- 
ican Society  of  Mechanical  Engineers  by  the 
Sub-Committee  on  Management.  This  com- 
mittee consists  of  Messrs.  J.  M.  Dodge,  chair- 
man, L.  P.  Alford.  se;retarv,  and  D.  M.  Bates, 
H.  A.  Evans,  Wilfred  Lewis.  W.  A.  Lyall.  W. 
B.  Tardy,  H.  R.  Towne  and  H.  H.  Vaughan. 
All  of  the  committee,  except  Mr.  Vaughan, 
who   presents   a  minority   report,  are  signers 


of  the  report  which  we  reprint  in  full  as  fol- 
lows: 

Diiring  the  past  few  years  a  number  of 
striking  phenomena,  in  connection  with  in- 
dustrial management,  must  have  become  evi- 
dent even  to  the  most  superficial  observer.  "The 
more  important   are : 

(a)  The  widespread,  popular  Interest  in  the 
subject  which  had  Its  rise  in  a  statement  made 
before  the  Interstate  Commerce  Commission,  in 
a  hearing  on  the  matter  of  proposed  advances 
in  freight  rates  by  carriers.  An  attorney  for 
the  shippers  stated  on  November  21,  1910,  that 
it  was  estimated  that  by  the  application  of 
newly  discovered  principles  of  management  "In 
the  railroad  operation  of  this  country  an  econ- 
omy of  $1,000,000  a  day  is  possible,"  and  further 
that  these  principles  can  be  applied  with  equal 
success  "in  every  form  of  business  activity." 
This  popular  interest  is  shown  by  the  great 
number  of  articles  published  In  the  daily  papers 
and  popular  magazines,  mediums  that  give  but 
scant  attention  to  technical  subjects,  except  of 
the  most  striking  nature. 

(b)  The  suddenly  intensified  interest  in  the 
subject  on  the  part  of  employers  and  business 
executives  In  many  lines  of  acivity,  shown  by 
lectures,  addresses,  professional  papers  and  re- 
ports presented  to  their  associations. 

(c)  The  opposition  of  labor  unions  to  the 
newer  methods  of  management,  shown  by  state- 
ments of  labor  leaders,  in  a  few  instances  by 
strikes,  and  by  an  attempt  to  prohibit  by  law 
the  use  of  some  of  these  methods  in  Govern- 
nnent  shops. 

(d)  Governmental  recognition  of  the  matter 
shown  by  the  appointment  of  a  special  com- 
mittee of  the  House  of  Representatives  to  In- 
vestigate systems  of  management  in  Govern- 
ment arsenals  and  shops,  which  reported  In 
March,  1912;  by  the  appointment  of  a  civilian 
board  by  the  Secretary  of  the  Navy  to  investl- 
g.ite  management  in  the  navy  yards,  which  re- 
ported in  Jul>%  1911;  and  by  Senate  bill  S.  6172, 
now  in  committee,  which  is  intended  to  pro- 
hibit time  study  and  the  payment  of  premiums 
or  bonus  on  Government  work. 

(e)  The  rapidity  with  which  literature  on  the 
subject  has  accumulated.  One  directory  of 
books  on  business  management  Hsts  500  titles, 
and  states  that  75  per  cent  of  them  have  been 
written  within  five  years. 

(f)  The  formation  of  two  societies  having  as 
an  aim  the  furtherance  of  the  application  of 
the  principles  of  management. 

(g)  The  separation  of  persons  interested  in 
the  matter  into  two  camps,  one  of  enthusiastic 
advocates,  the  other  of  vigorous  opponents  of 
what  is  called  the  new  element  in  management. 

(h)  The  unquestionable  proof  of  the  ad- 
vance that  can  be  made  in  unskilled  work,  as 
shoveling  material,  and  In  ancient  trades,  as 
bricklaying,  by  the  application  of  the  prin- 
ciples of  management.  This  is  the  most  strik- 
ing phenomenon  of  all. 

THE     PRINCIPLES     OF     MANUF.\CTVRE. 

(2)  Before  defining  the  element  in  the  art 
of  management  that  has  given  rise  to  these 
phenomena,  it  is  necessary  to  review  briefly 
the  beginnings  of  modern  industry.  This 
gives  a  historical  setting  from  which  the  pres- 
ent can  be  more  truly  judged. 

(3)  Modern  industry  is  stated  by  some 
writers  to  have  begun  in  1738  when  John 
Wyatt  brought  out  a  spinning  machine.  Oth- 
ers place  the  period  as  between  1750  and  1800, 
when  the  power  loom  and  steam  engine  came 
into  being.  It  was  marked  by  the  develop- 
ment of  labor-saving  machinery.  It  was 
brought  about  by  the  change  from  handicraft 
to  manufacture. 

(4)  Early  British  economists  held  that  the 
application  of  the  principle  of  division  of  ta- 
bor was  the  basis  of  manufacture.  From 
Adam  Smith's  "Wealth  of  Nations,"  1776,  we 
quote : 

This  great  increase  of  the  quantity  of  work 
which,  in  consequence  of  the  division  of  labor, 
tho  same  number  of  people  are  capable  of  per- 
forming, is  owing  to  three  dllfcrent  circum- 
stances; first  to  tlie  increase  of  dexterity  In 
every  particular  workman:  secondly,  to  the 
saving  of  the  time  which  is  commonly  lost  In 
passing  from  one  species  of  work  to  another: 
and  lastly,   to  the  invention  of  a  great  number 
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of  machines  which  facilitate  and  abridge  labor, 
and  enable  one  man  to  do  the  work  of  many. 

(5)  Charles  Babbage,  the  great  British 
mathematician  and  mechanician,  believed  that 
from  the  above-quoted  statement  the  most 
important  principle  was  omitted.  This  omis- 
sion he  supplied  as  follows  in  his  "Economy 
of  Machinery  and  Manufacture."  1832 : 

That  the  master  manufacturer,  by  dividing 
the  work  to  be  excuted  into  different  processes. 
each  requiring  different  degrees  of  skill  and 
force,  can  purchase  exactly  that  precise  quan- 
tity of  both  which  is  necessary  for  each  process; 
whereas,  it  the  whole  work  were  executed  by 
one  workman,  that  person  must  possess  suffi- 
cient skill  to  perform  the  most  difficult,  and 
sufficient  strength  to  execute  the  most  labor- 
ious, of  the  operations  into  which  the  art  is 
divided. 

(6)  It  appears,  however,  that  another  prin- 
ciple is  the  basic  one  in  the  rise  of  industry. 
It  is  the  transference  of  skill.  The  transfer- 
ence of  skill  from  the  inventor  or  designer  to 
the  power-driven  mechanism  brought  about 
the  industrial  revolution  from  handicraft  to 
manufacture.  It  will  be  necessary  to  refer  to 
this  principle  frequently  throughout  this  re- 
port, in  showing  the  meaning  and  position  of 
management  in  industry. 

(7)  No  better  single  illustration  of  the  ap- 
plication of  this  principle  can  be  found  tjian 
in  the  invention  of  the  lathe  slide  rest  by 
Henry  Maudsley  in  1794.  This  has  been 
ranked  as  second  only  to  the  steam  engine  in 
its  influence  on  machinery  building,  and  thus 
on  industrial  development.  The  simple,  easily 
controlled  mechanical  movements  of  the  slide 
rest  were  substituted  for  the  skillful  human 
control  of  hand  tools.  So  complete  has  been 
this  transference  of  skill  that  today  hand 
tooling  is  a  vanished  art  in  American  machine 
shops.  Very  few  lathe  hands  can  chase  a 
thread  with  hand  tools,  yet  all  can  cut  good 
threads  on  an  engine  lathe,  tTianks  to  the 
slide  rest.  After  the  traditional  skill  of  a 
trade,  or  the  special,  peculiar  skill  of  a  de- 
signer or  inventor,  has  been  transferred  to  a 
machine,  an  operator  with  little  or  no  pre- 
viously acquired  skill  can  learn  to  handle  it 
and  turn  off  the  product. 

(8)  .-^n  example  of  the  extent  to  which 
this  transference  of  skill  is  carried  today  is 
presented  by  the  shoemaking  industry.  The 
United  Shoe  Machinery  Company  builds  some 
400  machines  used  in  shoe  manufacture.  These 
are  so  highly  organized  that  the  greater  part 
of  shoe-shop  operatives  are  unskilled  except 
in  a  single  readily  mastered  detail  of  the  work. 

The  skill  in  shoemaking  is  now  in  the  me- 
chanical equipment  of  the  shops.  This  trans- 
ference is  a  development  of  the  past  50  years. 

(9)  James  Nasmyth,  a  British  engineer, 
inventor  of  the  steam  hammer,  has  this  to  say 
in  1851  of  the  application  of  this  principle  in 
his  own  works :  "The  characteristic  feature  of 
our  modern  mechanical  improvements,  is  the 
introduction  of  self-acting  tool  machinery. 
What  every  mechanical  workman  has  now  to 
do,  and  what  every  boy  can  do,  is  not  to  work 
himself,  but  to  superintend  the  beautiful  labor 
of  the  machine.  The  whole  class  of  work- 
men that  depend  exclusively  on  their  skill  is 
now  done   away  with." 

(10)  Methods  of  analyzing  and  recording 
operations  were  early  developed.  Adam  Smith 
records  the  divisions  of  the  work  of  manu- 
facturing pins,  listing  11  operations.  Charles 
Babbage  gives  a  table  (see  Appendix  No.  1, 
Table  1)  from  a  French  investigator,  showing 
the  number  of  operations,  time  for  each,  cost 
of  each,  and  expense  of  tools  and  material  for 
making  pins  in  France  in  1760.  He  gives  a 
similar  table  for  English  manufacture  in  his 
day  (see  Appendix  No.  1,  Table  2,  from  Econ- 
omy of  Machinery  and  Manufacture.  1832). 

(11)  He  further  comments  on  the  use  of 
the  watch  to  time  operations.  We  quote  from 
his  instructions  to  one  making  such  observa- 
tions and  using  a  skeleton  form  that  he  rec- 
ommends: "In  filling  up  the  answers  which 
require  numbers,  some  care  should  be  taken; 
for  instance,  if  the  observer  stands  with  his 
watch  in  his  hand  before  a  person  heading;  a 
pin,  the  workman  will  almost  certainly  in- 
crease his  speed,  and  the  estimate  will  be  too 


large.  *  *  *  The  number  of  operations  per- 
formed in  a  given  time  may  be  frequently  as- 
certained when  the  workman  is  quite  uncon- 
scious that  anv  person  is  observing  him.  Ihus 
the  sound  made  by  the  motion  of  a  loom  may 
enable  the  observer  to  count  the  number  ot 
strokes  per  minute,  even  though  he  is  out- 
side the  building  in  which  it  is  contamed.' 

(12)  M  Coulomb,  the  noted  French  phys- 
icist (1736-1806),  who  had  great  experience 
in  making  such  observations,  cautions  those 
who  may  repeat  his  experiments  against  be- 
ing deceived  by  such  circumstances.  We  trans- 
late a   single  quotation: 

I  pray  (says  he)  those  who  wish  to  repeat 
them  (the  experiments)  if  they  have  not  time 
to  measure  the  results  after  several  days  of 
work,  to  observe  the  workmen  at  various  times 
during  the  day  without  their  knowing  that 
they  are  being  watched.  We  cannot  be  too  well 
warned  of  the  danger  of  self-deception  in  com- 
puting either  the  speed  or  the  effective  time  of 
work  through  an  observation  of  a  few  minutes. 

(13)  Thus  we  see  the  application  of  the 
principle  of  transference  of  skill  at  the  basis 
of  the  development  of  the  industry,  and  an 
early  appreciation  of  the  value  of  the  detailed 
study  of  operations  in  making  that  transfer- 
ence more  complete.  But  the  machine  was  the 
viewpoint.  It  was  looked  upon  as  the  pro- 
ducing unit.  Combined  and  contrasted  with 
this  was  a  lack  of  knowledge  of  scientific 
principles  and  their  sure  application.  Charles 
Babbage  treats  of  this  forcefully.    We  quote: 

There  is  perhaps  no  trade  or  profession  exist- 
ing in  which  there ,  is  so  much  quackery,  so 
much  ignorance  of  the  scientific  principles,  and 
ot  the  history  of  their  own  art,  with  respect  to 
its  resources  and  extent,  as  is  to  be  met  with 
amongst    mechanical    projectors. 

(14)  In  the  same  vein  he  emphasizes  the 
need  of  accurate  drawings  as  if  having  in 
mind  the  poor  quality  of  the  work  from  the 
average  draftsman  of  his  day:  "It  can  never 
be  too  strongly  impressed  upon  the  minds  of 
those  who  are  devising  new  machines  (says 
he)  that  to  make  the  most  perfect  drawings 
of  every  part  tends  essentially  both  to  suc- 
cess of  the  trial,  and  to  economy  in  arriving 
at  the  result." 

(15)  He  further  points  out  that  there  is 
another  important  factor  in  successful  indus- 
try, in  addition  to  machinery.  We  read  that 
"in  order  to  succeed  in  a  manufacture,  it  is 
necessary  not  merely  to  possess  good  ma- 
chinery, but  that  the  domestic  economy  of  the 
factory  should  be  most  carefully  regulated." 

(16)  These  quotations  foreshadow  modern 
methods  of  thinking  out  the  work  in  advance 
and  transferring  this  thought  to  the  work- 
men. The  subsequent  development  has  had 
the  effect  of  advancing  still  further  the  di- 
vision of  labor,  and  beginning  the  division  of 
thought.  The  drafting  room  presents  the 
first  example  of  the  trend,  in  its  collection  of 
engineering  data,  in  its  prediction  of  results 
and  the  formation  of  staff  organization. 

(17)  But  from  the  period  of  the  last  quo- 
tation almost  to  the  present  there  has  been  no 
change  in  the  basic  principles  discovered  and 
applied  in  industry.  There  has  been  nothing 
but  an  extension  of  those  already  known.  The 
place  of  greatest  advance  has  been  in  the 
drawing  room.  The  art  of  machine  design 
has  been  greatly  developed.  The  last  half  of 
the  last  century  saw  a  tremendous  increase  in 
inventions,  a  tremendous  furtherance  of  the 
application  of  transference  of  skill  to  ma- 
chines and  tools.  The  skeleton  of  an  indus- 
trial organization  of  this  period,  one  that  was 
too  large  for  a  single  executive  to  manage, 
consisted  of  a  designing  department  and  a 
production  department,  each  with  a  head  re- 
sponsible to  the  manager. 

(18)  The  first  of  these,  the  one  that  was 
the  means  of  embodying  skill  in  the  ma- 
chinery and  tools  of  production,  was  highly 
developed  and  organized.  Experiment,  re- 
search and  detailed  study  were  constantly  re- 
sorted to.  to  aid  in  reaching  the  desired  result. 
The  work  was  highly  specialized  and  the  em- 
ployes highly  paid.  Not  infrequently  the 
manager  or  chief  executive  devoted  much  of 
his  own  time  to  this  part  of  the  business. 

(19)  The  production  department  presented 


a  contrasting  condition.     The  workmen  were  I 

given  the  tools  and  machines  designed  in  the  1 

drawing  room  and  using  their  own  unaided 
skill  were  expected  to  produce  work  of  the 
desired  quality  and  quantity.  Except  in  rare 
instances  no  effort  was  made  to  transfer  the 
skill  of  the  management  to  the  production  de- 
partment and  the  employes,  or  to  undertake 
the  division  of  executive  thought.  Very  little 
consideration  was  given  to  the  workmen  as  a 
producing  unit. 

FEATURES   OF  THE  CH.'iNGE. 

(20)  Within  the  past  20  or  25  years  cer- 
tain changes  have  taken  place  in  the  attitude 
of  many  production  managers  toward  the 
problems  that  they  face  and  the  forces  and 
means  that  they  control.  An  increasing 
amount  of  attention  is  being  given  to  the 
worker.  An  early  evidence  was  the  develop- 
ment of  profit-sharing,  premium  and  bonus 
systems  to  reward  increased  effort  and  out- 
put. There  followed  welfare  work,  industrial 
betterment  movements,  the  adoptionof  safe- 
guards and  regulations  to  minimize  industrial 
accidents,  the  substitution  of  the  principle  of 
accident  compensation  for  employers'  liability 
and  an  improvement  in  the  physical  surround- 
ings and  conditions  of  factories.  All  of  these 
tendencies  have  been  fostered  and  to  a  great 
extent  initiated  by  employers.  But  even  to- 
day these  are  by  no  means  generally  adopted. 

(21)  Another  tendency,  less  pronounced 
in  character,  has  as  its  object  the  improve- 
ment of  the  personal  relations  between  em- 
ploye and  ciriploye  and  between  employe 
and  employer.  It  is  an  effort  to  establish  the 
best  of  factory  working  conditions  in  those 
things  not  physical  in  nature,  to  develop  and 
maintain  a  shop  atmosphere  free  from  all 
harassing  and  hindering  influences.  It  is  an 
attempt  to  make  use  of  the  results  of  experi- 
mental psychology,  in  improving  working  con- 
ditions. 

(22)  But  the  most  important  change  and 
one  that  comprehends  the  others,  is  in  the 
mental  attitude  toward  the  problems  of  pro- 
duction. The  tendency  is  toward  an  attitude 
of  questioning,  of  research,  of  careful  investi- 
gation of  everything  affecting  the  problems  in 
hand,  of  seeking  for  exact  knowledge  and 
then  shaping  action  on  the  discovered  facts.  It 
has  developed  the  use  of  time  study  and  mo- 
tion study  as  instruments  for  investigation, 
the  planning  department  as  an  agency  to  put 
into  practice  the  conclusions  drawn  from  the 
results  of  research,  and  methods  of  wage  pay- 
ment which  stimulate  co-operation. 

(23)  All  of  these  changes  have  affected  the 
production  department  much  more  than  the 
designing  department.  The  effect  is  to  extend 
the  principle  of  transference  of  skill  to  pro- 
duction, so  that  it  completely  embraces  every 
activity  in  manufacture.  The  skill  of  the 
management  is  consciously  transferred  to  all 
of  the  operations  of  the  factory.  This  exten- 
sion is  expressed  by  these  phrases :  the  draw- 
ing room  is  the  planning  department  of  de- 
sign, and  the  planning  department  is  the  draw- 
ing room   of  production. 

NATURE     OF     THE     COMMITTEE'S      INVESTIGATION. 

(24)  To  obtain  information  on  present 
conditions  your  committee  wrote  to  the  rec- 
ognized experts,  to  executives  of  plants  in 
many  lines  of  industry,  to  students  of  indus- 
trial problems,  and  has  had  many  interviews 
with  men  in  these  various  fields.  The  re- 
sponse to  our  requests  has  been  in  the  main 
most  generous.  We  are  deeply  indebted  to 
the  information  thus  received  for  a  large  por- 
tion of  the  following  sections  of  this  report. 
We  are  glad  to  take  advantage  of  this  oppor- 
tunity to  express  our  gratitude  to  all  those 
who  have  given  aid. 

(25)  Throughout  the  following  pages  there 
is  a  plentiful  use  of  illustrative  quotations. 
Many  of  these  are  taken  from  correspond- 
ence resulting  from  our  investigations.  Others 
are  from  the  mass  of  literature  mentioned  in 
Paragraph  le. 

(26)  On  some  points  diametrically  op- 
posed views  have  been  expressed.  In  such 
cases  we  have  presented  both.  In  no  case 
has  credit  been  given  for  these  views  or  quo- 
tations, as  the  information  was  solicited  in 
confidence. 


November  27,  1912. 
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DEFINITION    OF    THE    NEW    ELEMENT    IN    THE    ART 
OF  MANAGEMENT. 

(27)  Requests  for  a  definition  of  the  new 
element  in  the  art  of  management  brought 
forth  a  difference  of  opinion  as  to  its  ex- 
istence. The  opposed  view  is  given  in  the  fol- 
lowing quotations : 

I  am  not  aware  that  a.  new  element  in  the 
art   of   management   has   been   discovered . 

There  have  been  no  new  discoveries  in  scien- 
tific management  of  industrial  institutions. 
Common-sense  men  have  used  common-sense 
methods  always.  The  term  "scientific  manage- 
ment" is  a  catch-word  which  assumes  that  in- 
dustrial institutions  have  not  been  scientifically 
managed — which  is  not  the  case.  My  experience 
and  the  experience  of  my  friends  has  been  that 
there  has  been  no  new  element  injected  into 
the  art  of  management. 

In  the  writer's  opinion  there  is  very  little 
that  is  new  about  it  (the  art  of  management). 
There  is  hardly  any  part  of  it  that  has  not  been 
practised  by  managers  for  the  past  lOo  years. 
The  trouble  is  there  are  not  enough  managers 
with  sufficient  initiative  to  set  the  system  mov- 
ing properly. 

the  problem  presented  is  not  the  adop- 
tion of  something  entirely  new;  but  rather  the 
extension  to  every  detail  of  our  work  of  some- 
thing which  we  have  already  tried. 

(28)  Turning  now  to  the  other  side  of 
the  question,  from  a  large  number  of  defini- 
tions of  this  new  element  we  select  the  fol- 
lowing as  very  nearly  conveying,  taken  to- 
gether, the  complete  conception  as  our  in- 
vestigation  has    disclosed   it : 

The  best  designation  of  the  new  element  I 
believe  to  be  "scientific  management."  This 
term  already  has  been  adopted  quite  generally 
and  although  frequently  misused,  carries  with 
it  the  fundamental  idea  that  the  management 
of  labor  is  a  process  requiring  thorough  analyt- 
ical treatment  and  involving  scientific  as  op- 
posed  to  "rule  of  thumb"   methods. 

The  writer  ventures  to  define  the  new  clement 
briefly,  but  broadly,  as:  The  critical  obseiwa- 
tion,  accurate  description,  analysis  and  classi- 
fication of  all  industrial  and  business  phe- 
nomena of  a  recurring  nature,  including  all 
forms  of  co-operative  human  effort  and  the 
systematic  application  of  the  resulting  records 
to  secure  the  most  economical  and  efficient  pro- 
duction and  regulation  of  future  phenomena. 

Stripped  of  technicalities  the  method  of  the 
modern  efficiency  engineer  is  simply  this:  First, 
to  analyze  and  study  each  piece  of  work  before 
it  is  performed;  second,  to  decide  how  it  can 
be  done  with  a  minimum  of  wasted  motion  and 
energy;  third,  to  instruct  the  workman  so  that 
he  may  do  the  work  in  the  manner  selected  as 
most   efficient. 

The  Taylor  System  is  not  a  method  of  pay,  a 
specific  ruling  of  account  books,  not  the  use  ot 
high-speed  steel.  It  is  simply  an  honest,  in- 
telligent effort  to  arrive  at  the  absolute  control 
in  every  department,  to  let  tabulated  and  un- 
impeachable fact  take  the  place  of  individual 
opinion;  to  develop  "team  play"  to  its  highest 
possibility. 

As  we  conceive  it,  scientific  management  con- 
sists in  the  conscious  application  of  the  laws 
inherent  in  the  practice  of  successful  managers 
and  the  laws  of  science  in  general.  It  has  been 
called  management  engineering,  which  seems 
more  fully  to  cover  its  general  scope  than  a 
science. 

(29)  These  quotations  convey  the  ideas  of 
a  conscious  effort  to  ascertain  and  study  facts 
and  systematically  to  apply  them  in  instruct- 
ing the  worl<men  and  in  controlling  every  de- 
partment of  industry.  Setting  these  against 
the  underlying  principle  of  the  transference 
of  skill  we  conceive  the  prominent  element  in 
present-day  industrial  management  to  be:  The 
mental  altitude  that  consciously  applies  the 
transference  of  skill  to  all  the  activities  of 
industry. 

(30)  Jrlere  emphasis  is  placed  upon  the 
word  o//_  for,  as  shown  in  Pars.  17  and  18, 
the  restricted  application  of  this  principle  to 
machines  and  tools  has  been  highly  developed 
for  a  long  period.  But  its  conscious  applica- 
tion in  a  broad  way  to  the  production  depart- 
ments,  and  particularly  to  the   workmen,   we 


believe  has  been  made  during  the  last  quarter 
century. 

RISE   OF   THIS    MENTAL   ATTITUDE. 

(31)  The  rise  of  this  change  of  attitude  in 
regard  to  industrial  management  is  shown  in 
the  papers  on  the  subject  in  the  Transactions 
of  this  Society.  These  are  10  in  number  and 
are  listed  in  Appendi.x  2  of  this  report.  The 
period  covered  is  from  1886  to  1908.  The 
practice  upon  which  several  were  based  ex- 
tended over  a  number  of  years  before  the  pa- 
per was  presented.  Papers  on  accounting 
have  been  excluded. 

(32)  The  first.  No.  207,  classifies  manage- 
ment of  ivorks  as  a  modern  art  having  a  vast 
amount  of  accumulated  experience,  points  out 
that  the  executives  must  have  "a  practical 
knowledge  of  how  to  observe,  record,  analyze 
and    compare    essential    facts    in    relation    to 

all    that  enters  into  or  af- , 

fects  the  economy  of  production  and  the  cost 
of  the  product,"  and  makes  a  plea  for  the  in- 
terchange of  management  data. 

(33)  Eight  following  papers,  Nos.  256,  341, 
449,  596,  647,  928,  965  and  1012,  deal  with 
methods  of  wage  payment,  showing  the  in- 
creasing attention  given  to  the  workmen  dur- 
ing this  period.  Of  these  methods  the  "pre- 
mium plan"  described  in  paper  No.  449  has  an 
extensive  use  today  in  machine  shops.  It 
probably  ranks  third,  in  extent  of  use,  being 
exceeded  by  day  work  and  piece  work  in  the 
order  named.  Paper  No.  647  outlines  ele- 
mentary rate  fixing;  that  is,  the  minute  study 
of  each  detail  of  each  operation.  From  this, 
motion  study  and  time  study  have  grown.  The 
"bonus  system"  of  paper  No.  928  also  has  an 
extensive  use,  probably  ranldng  fourth. 

(34)  Paper  No.  1003,  "Shop  Management," 
is  the  first  complete  presentation  of  the  sub- 
ject. This  paper  with  the  subsequent  writ- 
ings of  its  author,  stands  today  as  the  only 
comprehensive  outline  of  industrial  manage- 
ment. Papers  Nos.  1001,  1002,  1010.  1011  and 
1115,  are  amplifications  of  certain  features  of 
No.  1003  and  are  based  on  the  same  practice. 

(35)  Paper  1221  deals  with  the  training  of 
workmen,  and  outlines  practical,  tested  meth- 
ods of  bringing  about  the  all-important  trans- 
ference of  skill. 

LABOR-SAVING    MANAGEMENT. 

(36)  Since  these  papers  were  presented,  and 
during  the  development  of  popular  interest  in 
the  subject,  the  term  "scientific  management" 
has  been  generally  and  loosely  applied  to  the 
new  system  and  methods.  This  is  commonly 
taken  to  mean  that  there  is  a  science  rather 
than  an  art  of  management.  A  truer  interpre- 
tation is  that  it  means  inanagement  using 
scientific  methods,  these  being  taken  largely 
from  the  sciences  of  physics  and  psychology. 

(37)  The  expression  "labor-saving  man- 
agement" better  conveys  the  meaning  of  the 
movement.  It  has  the  further  advantage  of 
being  easily  and  surely  understood  because  of 
its  strict  analogy  with  the  term  "labor-saving 
machinery."  It  is  no  chance  that  puts  these 
two  terms  labor-saving  machinery  and  labor- 
saving  management,  in  conjunction,  for  the 
first  is  the  past  development  and  the  second 
the  present  trend  of  industry,  and  they  will 
be  closely  and  inevitably  associated  in  the  suc- 
cessful manufacturing  of  the  future.  Through- 
out the  following  pages  of  this  report  the 
terms  "industrial  management"  and  "labor- 
saving  management"  are  used,  the  first  to  de- 
note the  subject  broadly,  the  second  the  new- 
er attitude. 

THE      REGULATIVE      PRINCIPLES      OF      INDUSTRIAL 
MANAGEMENT. 

(38)  The  lack  of  accurate  thinking  and 
clear  expression  in  regard  to  management  are 
nowhere  better  shown  than  in  many  of  the 
statements  of  the  so-called  principles.  These 
can  be  divided  into  two  classes,  personal  char- 
acteristics of  managers  and  mechanical  means 
of  applying.  It  is  evident  that  neither  can 
show  us  the  way  in  which  the  activities  of  in- 
dustry are  to  be  regulated. 

(39)  In  our  in  estigation  preparing  for 
this  report,  one  correspondent  writes  as  fol- 
lows: 

The     regulative     principles     of     management 


along  sclenlltic  lines  Include  four  Important  ele- 
ments: 

(a)  Planning  of  the  processes  and  operations 
In  detail  by  a  special  department  organized  for 
this  purpose. 

(b)  Functional  organization  by  which  each 
man  superintending  the  workman  Is  respon- 
sible for  a  single  line  of  effort.  This  Is  distinctly 
opposed  to  the  older  type  of  mllliary  organiza- 
tion, where  every  man  In  the  management  Is 
given  a  combination  of  executive,  legislative 
and  judicial  functions. 

(c)  Training  the  worker  so  as  to  require  him 
to  do  each  job  In  what  has  been  found  to  be 
the   best  method  of  operation. 

(d)  Equable  payment  of  the  workers  tiased  on 
quantity  and  quality  of  output  of  each  Individ- 
ual. This  involves  scientific  analysis  of  each 
operation  to  determine  the  proper  time  that 
should  be  required  for  Its  accomplishment  and 
also  high  payment  for  the  worker  who  obtains 
the  object  sought. 

(40)  Another  correspondent  finds  the  so- 
lution of  problems  of  management  in  the  ob- 
serving and  regulating  of  three  classes  of  in- 
dustrial  phenomena : 

(a)  The  economic  results  of  different  arrange- 
ments and  forms  of  materials  and  operations 
upon  them,  either  to  produce  equipment  or 
product.  This  covers  the  whole  field  of  re- 
corded experience  from  invention  and  design 
of  product  and  tools  down  through  the  suc- 
cessive shop  processes  to  ultimate  finished  prod- 
uct and  its  tests  in  service.  It  is  the  object 
of  the  scientific  method  to  make  the  best  of 
this  experience,  in  its  essential  details,  readily 
available  for  all  concerned,  and  to  see  that  It 
is  actually  absorbed  and  put  In  practice. 

(b)  The  economic  results  of  varying  executive 
methods  for  effectively  directing  human  efforts 
as  a  whole  in  the  use  of  the  above  experience. 
This  covers  the  entire  field  of  building  up,  co- 
ordinating and  controlling  the  supervising  or- 
ganization of  a  plant  with  its  statistical  and 
recording  systems. 

(c)  The  economic  results  of  steps  taken  to 
raise  the  industrial  efficiency  of  the  individual 
worker  in  every  grade  of  service.  This  covers 
the  whole  problem  of  labor  reward,  intensified 
ability,  conserved  energ>^  and  the  general  rela- 
tions of  employer  and  employe. 

(41)  We  have  pointed  out  that  the  under- 
lying prmciple.  that  is,  cause  in  the  widest 
sense,  the  application  of  which  has  built  up 
modern  industry,  is  the  transference  of  skill. 
This  basic  principle  is  put  into  efTect  on  the 
management  side  of  all  industrial  activities, 
through  three  regulative  principles  which  sum 
up  the  ideas  in  the  above  quotations.  Pars.  39 
and  40.  These  have  been  concisely  stated  as* : 
(a)  the  systematic  use  of  experience;  (fc) 
the  economic  control  of  effort;  (c)  the  pro- 
motion of  personal   effectiveness. 

(42)  The  first  includes  the  use,  in  all  es- 
sential detail,  of  traditional  knowledge,  per- 
sonal experience  and  the  results  of  scientific 
study  on  the  part  of  the  executive  force.  It 
implies  the  accumulation  and  use  of  records 
and  the  setting  up  of  standards. 

(43)  The  second  includes  the  division  and 
subsequent  co-ordination  of  both  executive 
and  productive  labor;  the  planning  of  single 
lines  of  effort,  the  setting  of  definite  tasks  and 
the  comparison  of  results;  and  the  effective 
training  of  the  workers.  It  implies  the  pre- 
vious acquisition  of  skill  by  the  executives. 

(44)  The  third  includes  a  definite  allot- 
ment of  responsibility  and  the  adequate,  stim- 
ulative encouragement  and  reward  of  both 
executive  and  productive  labor;  the  develop- 
ment of  contented  workvrs,  and  the  promotion 
of  their  physical  and  mental  health.  It  im- 
plies the  most  thorough  comprehension  of  the 
human  being. 

THE    PRACTICE    OF    MAN.\CEMENT. 

(45)  As  labor-saving  management  springs 
from  a  change  in  mental  attitude,  the  begin- 
ning of  its  practice  should  be  with  the  per- 
sons having  the  final  responsibility,  the  pro- 
prietors of  closely-owned  businesses,  the  di- 
rectors  of   larger   establishments,   or   tlie   of- 

♦Amerlcan  Machinist,  vol.  Sii.  p.  S57.  The 
Principles  of  Management,  by  Church  and  Al- 
ford. 
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ficials  having  charge  of  Government  works. 
Before  any  changes  are  made,  such  men  should 
clearly  understand  the  viewpoint  from  which 
all  of  the  managerial  work  is  to  be  done,  the 
principles  that  are  to  be  applied,  the  general 
method  of  their  application  and  the  results 
expected. 

(46)  A  similar  mental  attitude  must  be 
fostered  among  all  the  members  of  the  execu- 
tive force  and  a  period  of  training  for  them 
begun.  This  may  include  a  redistribution  of 
function  and  responsibility,  and  will  include  a 
detailed  study  of  production  by  scientific  meth- 
ods. This  is  the  period  of  division  of  thought, 
training  of  the  management  staff  and  setting- 
up  standards  of  performance.  This  must  be 
carefully  performed  before  there  can  be  ef- 
fective transference  of  skill  to  the  workers  in 
the  production  departments. 

(47)  The  usual  conception  of  modern 
management  is  that  it  affects  the  workmen 
most  of  all,  tending  to  stimulate  them  to  turn 
out  increased  production  to  their  possible 
hurt.  This  is  wrong.  If  the  principles  out- 
lined are  followed,  the  executive,  or  non- 
producing  labor  is  the  most  affected.  Its  in- 
dividuals are  compelled  to  study,  plan  and  di- 
rect. They  must  acquire  knowledge  and  skill 
in  order  to  transfer  it.  It  is  a  system  of 
management  that  forces  the  executives  to 
manage. 

(48)  This  being  so,  the  introduction  of 
modren  management  in  a  plant  must  be  made 
slowly.  The  causes  of  most  so-called  failures 
are  principally  two ;  a  failure  of  the  executives 
to  acquire  the  vital  mental  attitude  and  too 
great  haste  in  application.  The  latter  seems 
to  be  the  dominant  one.  Your  committee  feels 
compelled  to  emphasize  the  danger  of  at- 
tempting to  hurry  any  change  in  methods  of 
management.  Each  step  of  the  work  should 
be  made  permanent  before  the  next  is  begun. 

(49)  We  have  examinied  records  of  pro- 
duction which  clearly  show  a  lessening  of  in- 
dividual output  among  workers  who  had  beer 
trained  for  some  time  and  ha-d  achieved  good 
results  as  soon  as  untrained  workers  were  put 
with  them,  thus  lessening  their  share  of  per- 
sonal supervision.  Later  the  original  standard 
of  production  was  again  reached,  but  the  re- 
sults seemed  to  be  directly  proportional  to  the 
amount  of  skillful  supervision,  during  a 
lengthy  period  of  training. 

(50)  .\fter  those  wdio  are  to  operate  the 
new  methods  have  acquired  the  necessary 
knowledge  and  established  sufficient  standards, 
the  work  of  putting  these  into  effect  can  be 
begun.  This  means  the  fixing  of  the  best 
attainable  working  conditions  and  giving  each 
worker  definite  tasks  with  an  adequate  reward 
to  each  one  who  attains  to  the  standard  set. 
This  part  of  installing  the  methods  must  be 
accomplished  with  tact  and  patience,  remem- 
bering that  leadership  and  example  are  pow- 
erful aids  in  bringing  about  enthusiastic  co-op- 
eration. 

(.51)  The  training  of  the  workers  is  essen- 
tial in  this  part  of  the  application.  This  must 
be  far  more  than  mere  demonstration,  the 
mere  showing  that  a  thing  can  be  done.  It 
must  be  patient  teaching  and  help  until  the 
required  degree  of  dexterity  or  skill  is  ac- 
quired, that  is,  up  to  the  habit  stage.  It  is 
evident  that  such  work  cannot  be  hurried. 

(52)  Such,  broadly,  are  the  three  steps  in 
the  practice  of  management.  It  is  now  neces- 
sary to  investigate  the  internal  elements  of 
permanence  in  such  methods.  If  the  proper 
mental  attitude  is  once  taken,  we  believe  it 
will  never  be  given  up.  This  is  substantiated 
by  a  few  cases  when  early  attempts  to  im- 
prove managemnt  were  failures  and  the  meth- 
ods abandoned.  Later,  however,  other  at- 
tempts were  made  with  substantial  success. 
The  mental  attitude  outlived  the  failure.  Thus 
in  a  given  industrial  organization  this  feature 
would  not  be  lost  except  by  a  loss  of  the  ex- 
ecutive staff. 

(.j3)  The  permanence  of  records  of  per- 
formance and  standards  needs  only  to  be  men- 
tioned to  be  appreciated.  Once  set  up  in  an 
industry,  disaster  is  invited  if  they  are  dis- 
regarded. 

(54)  To  these  is  added  a  third  in  the  na- 
ture of  a  spur  from  the  working  forces  to  the 


managing  force.  An  adequate  reward  is  one 
of  the  essentials.  Whatever  disturbs  the 
mechanism  of  production  interferes  with  the 
earning  of  the  rewards.  The  workers  at  once 
object,  pointing  out  the  trouble  and  insisting 
that  it  be  rectified.  The  management  is  spurred 
to  keep  all  conditions  up  to  the  fixed  stand- 
ard. Examples  of  this  action  have  been 
brought  to  the  attention  of  your  committee. 

(.55)  The  practice  as  outlined,  while  built 
upon  fixed  standards  and  procedure,  is  by  no 
means  rigid  and  inflexible  as  has  been  alleged. 
The  design  and  construction  of  labor-saving 
machinery  is  carried  on  with  a  multiplicity  of 
different  details.  Labor-saving  management 
should  likewise  use  a  variety  of  details  suited 
to  the  requirements  of  different  industries  and 
plants.  There  can  be  nothing  fixed  in  such 
human  endeavor  except  the  underlying  prin- 
ciple. As  a  simpler  matter  of  fact  we  have 
found  different  methods,  details  and  nomen- 
clature in  use  in  different  plants.  Many  ef- 
forts have  undergone  marked  change  and  de- 
velopment since  first  installed.  Further,  this 
idea  of  rigidity  is  repudiated  by  some  of  the 
foremost  management  experts. 

(56)  In  Par.  39  is  emphasized  the  need  of 
a  scientific  study  of  everything  connected  with 
production.  The  methods  used  are  adapted 
from  the  research  laboratory.  But  the  pur- 
pose of  their  use  is  changed.  The  scientific 
investigator  uses  his  laboratory  to  discover 
facts.  Their  discovery  and  declaration  is  his 
end  and  aim.  The  management  investigator 
uses  laboratory  methods  to  discover  facts  for 
immediate  use.  The  end  and  aim  is  utility. 
This  is  the  test  of  industry.  It  is  therefore 
unwise  and  in  fact  detrimental  to  carry  in- 
vestigations to  an  extreme.  Enough  facts 
must  be  observed  to  shape  intelligent  action. 
Persons  having  time  stud-"  and  motion  study 
in  charge  should  possess  that  rare,  intuitive, 
human  quality  that  causes  its  possessor  to 
know  when  enough  observations  have  been 
collected  to  form  a  sound  working  conclusion. 

(57)  The  position  of  the  expert  in  the 
practice  of  management  is  more  clearly  seen 
as  experience  increases.  The  element  of  mys- 
tery has  already  departed.  This  is  to  be  wel- 
comed for  it  means  the  downfall  of  mere 
"systematizers."  One  of  the  unfortunate  fea- 
tures of  this  great  movement  has  been  the 
rise  of  alleged  experts  who  have  been  ready 
to  promise  extravagant  results  if  they  were 
allowed  to  systematize  an  industrial  plant. 
The  test  which  their  work  cannot  meet  is  the 
one   of   permanence. 

(58)  An  industrial  manager  who  has  had 
signal  success  in  directing  large  enterprises 
sums  uo  the  more  undesirable  characteristics 
of  systematizing   practice  as : 

(a)  The  publication  and  quotation  of  statis- 
tics regarding  gains  made  through  the  use  of 
particular  systems,  without  a  franli  statement 
of  the  degree  of  inefficiency  of  the  plants  before 
reorganization. 

(b)  The  failure  to  view  the  plant  from  the 
investor's  st.andpolnt  rather  than  as  a  labor- 
atory offering  opportunities  for  interesting  and 
expensive  experience. 

(c)  The  failure  to  admit  that  every  applica- 
tion of  past  solutions  to  unstudied  new  and 
different  conditions   is  an   experiment. 

(d)  The   waste   of   time   and    money  on   prob- 


lems that  will  yield  to  scientific  treatment,  but 
which  do  not  recur  often  enough  to  justify  such 
a  solution. 

(e)  The  undervaluing  of  effective  leadership 
in  management  and  consequent  lack  of  per- 
manency in  results. 

(f)  The    overvalue    of    emasculated    ''system 
leading   to   a   curious   non-responsibility  on   the 
part  of  any  person  for  the  total  result. 

(g)  The  freijuent  assumption  that  the  treat- 
ment of  the  problems  of  similar  plants  should 
be   identical. 

(h)  The  failure  to  properly  appraise  In  a 
growing  concern  the  value  of  Its  internal  asset 
of  "good  will." 

(i)  The  imperfect  analysis  and  appreciation 
of  the  human  factor  in  industry,  with  a  con- 
sequent failure  to  reckon  patiently  with  "habit" 
and  "inertia"  and  a  tendency  to  hasty  "substi- 
tution," bringing  about  the  breaking  up  of  a 
valuable  organization. 

(59)  The  real  expert  concentrates  on  the 
facts  of  a  given  problem,  and  from  a  wide  ex- 
perience in  analysis,  co-ordination  and  prac- 
tical responsibility  works  out  a  solution  by 
scientific  methods,  suited  to  the  material  and 
human  factors  involved.  The  tendency  is  for 
him  to  do  less  of  the  detail  work  of  installa- 
tion, but  to  train  and  direct  the  persons  who 
are  permanently  to  manage.  This  is  a  true 
process  of  transference  of  skill. 

ST.^TISTICAL  DATA. 

(60)  Your  committee  hoped,  to  present  sta- 
tistics on  the  extent  to  which  labor-saving 
management  is  in  use.  This  could  not  be 
t-ealized.  Many  industrial  managers  whom  we 
have  addressed  have  not  honored  us  with 
their  confidence  in  this  direction.  In  fact,  it 
seems  as  if  a  secretive  stage  is  now  with  us. 
There  are  two  reasons  for  withholding  such 
information.  The  first  is  identical  with  the 
one  that  has  developed  "trade_  secrets"  and 
secretiveness  in  regard  to  machines,  tools  and 
processes,  the  desire  to  keep  things  of  value 
away  from  competitors.  The  second  is  a  be- 
lief that  in  the  minds  of  some  persons  a  re- 
flection is  cast  upon  the  ability  of  the  execu- 
tives of  an  industrial  establishment  if  outside 
experts  are  employed.  Frequently  a  system 
of  management  is  referred  to  as  the  develop- 
ment of  some  one  in  the  ort^anization,  al- 
though it  was  installed  by  a  management  ex- 
pert, employed  for  the  purpose. 

(61)  Some  idea  of  the  variety  of  the 
industries  in  which  labor-saving  management 
is  in  use  can  be  gained  from  Appendix  No.  3, 
which  lists  a  total  of  52. 

BROAD    RESULTS    OF    LABOR-SAVING    MANAGEMENT. 

(62)  In  cases  where  the  use  of  labor-sav- 
ing management  can  be  considered  a  su:cess, 
the  broad  results  have  been :  A  reduced  cost 
of  product :  greater  promptness  in  delivery 
with  the  ability  to  set  and  meet  dates  of  ship- 
ment: a  greater  output  per  worker  per  day 
with  increased  wages ;  and  an  improvement  in 
the  contentment  of  the  workers.  This  last 
item  is  shown  by  the  fewness  of  strikes  under 
the  new  management,  and  in  the  refusal  of 
those  working  under  the  changed  conditions  to 
join  in  a  strike  of  their  fellows  in  the  same 
plant  who  were  not  working  under  the  new 
methods.  This  last-mentioned  situation  has 
arisen  a  number  of  times.  In  one  case  an  at- 
tempt was  made  to  strike  a  room  where  about 


TABLE   I.— OPERATIONS   IN   PIN  MANUFACTURE  IN  FRANCE  IN  1760. 


Name  of  the  Process. 

Wire    

Straightening  and  cutting. 

1  Coarse  pointing 
Turning  wheel*  
Fine  pointing  
Turning  wheel  
Cutting  off  pointed  ends.  . 
Turning  .spiral  
Cutting  off   heads 

Fuel   to   anneal  heads 

Heading   

f  Tartar   for   cleaning 

I  Tartar  for  whitening 

[  Papering   

{  Paper  

l^Wear  of  tools 


Time  of 

Cost  of     Workman  us- 

Expense  of 

making 

making 

ually  earns 

tools  and 

12.00D 

12.000 

per  day. 

materials. 

Pins.  hr. 

Pins.  Pence, 

Pence. 

Pence. 
24.75 

1.2 

0..i 

4.5 

1.2 

0.625 

10.0 

1.2 

0.875 

7.0 

O.S 

0.5 

9.375 

1.2 

0.5 

4.75 

0.6 

0.375 

7.5 

0.5 

0.125 

3.0 

O.S 

0.375 

5.625 

12.0 


4.S 


0.333 


0.5 


4. 70S 


4.25 


0.125 


0.5 
0.5 


1.0 
2.0 


*The  expense  of  turning  the  wheel  appears  to   have    arisen    from    the   person    so    occupied    being 
unemployed  during  half  his  time,  while  the  pointer  went  to  another  manufactory. 


November  21,  1912. 
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TABLE  II.— OPERATIONS  IN  PIN  MANUFACTURE  IN  ENGLAND  ABOUT 

Name  of  the  Process. 

T,,  Workmen.* 

Drawing   wire    Man 

Straightening  the  wire f  Girl 

13  .    , .  I  Woman 

Pointmg    . .      Man 

Twisting  and  cutting  the  heads f  Boy 

TT     J.  [Man 

Heading    ....    Woman 

1  inning,  or  whitening [Man 

T-,  I  Woman 

Papering    Woman 

7.6S92  12.S732 

♦Number  of  persons  employed:  Men,  4;   women,    4;  children,  2.     Total,  10. 


VGTURE 

IN  ENGL,A 

ND  ABC 

JUT 

1830. 
Price  of 

Time  of 

Cost  of 

making  each 

making 

making 

Workman 

part  of  a 

lib. 

lib. 

earns 

single  pin 

of  pins, 

of  pins. 

per  day. 

In  millionlhs 

hour. 

pence. 

.     s. 

d. 

of  a  penny. 

0.3836 

1.2500 

3 

3 

225 

0.3000 

0.1420 

0 

fi 

26 

0.3000 

0.2840 

1 

0 

51 

0.3000 

1.7750 

5 

3 

319 

0.0-100 

0.0147 

0 

4'X 

3 

O.04O0 

0.2103 

5 

4V. 

38 

4.0000 

5.0000 

1 

3 

901 

0.1071 

0.6666 

6 

0 

121 

0.1071 

0.3333 

3 

(1 

60 

2.1314 

3.1973 

1 

6 

576 

2320 


one-half  of  the  operators  were  under  the  new 
conditions.  These  refused  to  go  out;  the  rest 
went. 

(63)  These  results  indicate  certain  advan- 
tages to  both  employer  and  employe.  But  it  is 
charged  that  the  movement  has  not  yet  en- 
tirely justified  itself  from  the  economic  view- 
point, for  it  has  not  reduced  the  cost  of  prod- 
uct to  the  consumer.  The  implication  is  that 
its  possibilities  will  not  be  realized  until  em- 
ployers, employes  and  the  public  are  alike  ben- 
efited. With  this  view  we  are  in  most  hearty 
accord.  Labor-saving  machinery  has  brought 
the  comforts  that  we  all  enjoy  today.  Labor- 
saving  management  promises  to  e-xtend  those 
comforts.  Where  properly  administered  it  is 
conserving  labor  and  is  thus  contributing  to 
the  good  of  society  at  large,  and  although  the 
benefit  to  the  consumer  may  not  yet  be  gen- 
erally felt,  it  has  already  developed  to  a  cer- 
tain extent  and  will  continue  to  develop  as  the 
natural  result  of  increased  production. 

APPENDIX  \. 

(64)  The  accompanying  tables  are  taken 
from  a  book  published  in  1832,  Economy  of 
Machinery  and  Manufacture,  by  Charles  Bab- 
bage.  Table  I  gives  the  cost  and  operation  in 
detail  in  manufacturing  12.000  No.  0  pins  in 
France  in  1760.  The  observations  were  made 
by  M.  Perronet. 

(65)  Table  II  gives  similar  data  for  man- 
ufacturing pins  in  England  in  the  time  of  the 
author.  The  size  is  "eleven"  of  which  there 
are  .r),o46  to  the  pound. 

APPENDIX  2. 

(66)  Following  is  a  complete  list  of  papers 
published  in  the  Transactions  of  The  .Ameri- 
can Society  of  Mechanical  Engineers  dealing 
with  industrial  management : 

No. 

207 

256 

341 

449 

59G 

647 

928 

966 
1001 
1002 
1003 
1010 


MINORITY  REPORT  BY  H.   H.  VAUGHAN. 

I  am  unable  to  sign  the  majority  report  in 
its  entirety,  much  as  I  admire  the  thorough- 
ness with  which  it  has  been  prepared  and  its 
great  interest.  In  its  general  tenor  it  distinct- 
ly implies  the  desirability  of  what  is  termed 
labor-saving  management,  involvine  the  plan- 
ning department,  functional  organization  and 
the  bonus  system.  Perhaps  this  statemnt  is 
not  strictly  justified,  but  I  canriot  avoid  the 
imnression  after  reading  the  report  most  care- 
fully. That  the  methods  of  management  have 
undergone  a  great  change  in  recent  years  I 
certainly  agree.  I  would  explain  it  by  stating 
that  in  many  respects  the  art  of  management 
is  developing  into  a  science.  In  common  with 
most  lines  of  work,  the  method  of  investiga- 
ting facts  has  changed.  Phenomena  are  an- 
alyzed, information  is  obtained  accurately,  the 
mental  attitude  of  the  manager  is  scientific 
rather  than  empirical.  Things  that  used  to 
be  known  generally  by  gradual  experience  are 
now  known  specifically  by  detailed  observa- 
tion. In  the  course  of  this  development  many 
pew  systems  and  ideas  have  lieen  invented, 
time  studies,  motion  study,  payment  systems, 
functional  management,  etc.  Some  are  new, 
others  partly  new.  others  simply  practices  of 
many  managers  put  into  definite  form.  The 
science  of  management  will  classify  these  for 
us,  perhaps  even  explain  their  advantages  and 
limitations  so  that  we  may  in  time  know  which 
is  preferable  and  when. 

(2)  But  the  introduction  of  the  use  of 
these  methods  has  been  attended  by  claims 
as  to  the  results  that  might  be  obtained  by 
their  use,  and  these  claims  have  led  to  such 
absurd  statements  as  that  made  before  the 
Interstate  Commerce  Commission,  which  is 
referred  to  in  the  report.  I  feel  most  strongly 
that  each   of  the   suggestions  that  have  been 


1011 
1012 
1115 
1221 


The    Engineer  As    An    Economist Henry   R.    Towne 1886 

A    Problem   in  Profit   Sharing Wm.    Kent 1887 

Gain  Sharing   Henry  R.   Towne 1SS9 

The  Premium  Plan  of  Paying  for  Labor F.  A.  Halsey 1S91 

The  Relation  of  the  Drawing  Office  to  the  Shop  in  Manufacturing.  .A.    W.    Robinson 1S91 

A    Piecp-Rate    Sj'stem Fred.  W.    Taylor 1S95 

A  Bonus  System  for  Rewarding  Labor H.  L.   Gantt 1902 

Gift    Propositions    for   Paying   Workmen Frank    Richards 1903 

The    Machine-Shop    Problem Charles    Day 1903 

A  Graphical  Daily  Balance  in  Manufacture H.   L.   Gantt 1903 

Shop   Management    Fred  W.   Taylor 1903 

Slide  Rules  for  the  Machine  Shop  as  a  Part  of  the  Taylor  Sys- 
tem   of    Management Carl  G.  Barth 1904 

Modifying  Systems  of  Management H.   L.  Gantt 1904 

Is  Anything  the  Matter  with  Piece  Work? Frank    Richards 1904 

A  Hi.storv  of  the  Introduction  of  a  System  of  Shop  Management.  ...Tames  M.   Dodge 1906 

Training  Workmen  in  Habits  of  Industry  .-ind  Co-operation H.   L.  Gantt 1905! 


APPENDIX  3. 

(67)     Following  is  a  list  of  the  industries 
in  which  some  form  of  labor-saving  manage- 
ment has  been  installed : 
Book  binding. 
Building  construction. 
Carriage  and  wagon  building. 
Construction    and    repair    of      vessels      <  navy 

yards). 
Fire  arms  and  ordnance. 

Rifles. 

Gun  carriages. 
Machinery  building. 

Automobiles. 

Agricultural  implements. 

Coal-handling  machinery. 

Electrical   machinery. 

Founding,  iron  and  brass. 

General  machine  work. 

Gas  engines. 

Locomotives. 

Machine  tools. 

Molding  machines. 

Pumps. 

Pneumatic  tools. 

Sewing  machines. 

Typewriters. 

Wood-working  machinery. 
Metal  and  coal  mining. 
Metal   working. 

Bolts  and  nuts. 

Chains. 

Hardware. 

Tanks. 

Tin  cans. 

Valves  and  pipe  fittings. 
Miscellaneous    manufacturing. 

Beer. 

Beet  sugar. 

Boxes  (wood  and  paper). 

Buttons. 

Clothing. 

Cordage. 

Food  products. 

Furniture. 

Flour. 

Glass. 

Lumber  products. 

Pianos. 

Paper  and  paper  pulp. 

Rubber  goods. 

Soaps. 

Shoes.  

Slate  products. 
Printing  and  lithographing. 
Railroad  maintenance  of  motive  power. 
Steel  manuf.acture. 
Textile   manufacture. 

Bleaching  and   dyeing. 

Cottons. 

Velvets. 

Woolens. 

made  to  improve  methods  of  management  may 
hav«  merit,  but  I  do  not  feel  that  any  one  of 
them  is  a  panacea  for  all  our  inefficiency.  For 
instance,  in  certain  classes  of  work  time 
studies  are  valuable,  in  others  they  may  be  a 
waste  of  time.  In  certain  classes  of  work  I 
consider  piece-work  or  bonus  systems  desir- 
able, in  others  I  consider  them  inferior  to  day 
work.  Functional  management  may  be  an 
improvement  in  certain  industries,  in  others 
I  do  not  consider  it  suitable.  In  some  cases 
the  workman  can  he  trained  by  the  skilled 
executive,  in  others  he  can  train  him  with  ease. 
(3)  In  general  I  feel  that  labor-saving 
management  is  not  any  particular  system,  but 
will  always  remain  the  art  of  selecting  and 
applying  the  most  appropriate  methods  fur- 
nished hv  the  science  of  management,  the 
science  that  records  what  these  methods  are 
and  the  results  obtained  from  them.  .\s  you 
will  see,  I  agree  with  your  correspondent  in  his 
last  paragraph,  quoted  under  Par.  28:  but  his 
opinion  is  not  really  represented  in  the  trend 
of  the  report. 


ROADS      AND      STREETS      SECTION 


A  Suggested  Standard  Method  of  Rec- 
ording Street  Traffic. 

An  interesting  and  valuable  report  on  rec- 
ording and  analyzing  records  of  traffic  on 
streets  and  roads  was  submitted  on  Nov.  14  at 
the  Dallas  convention  of  the  American  Society 
of  Municipal  Improvements  by  the  connnittee 
having  charge  of  the  question.  The  committee, 
of  which  Mr.  J.  W.  Howard,  C.  E.,  New  York 
City,  is  chairman,  in  its  report  suggests  a 
uniform  method  of  recording,  analyzing  and 
standardizing  quantity  and  weight  of  traffic, 
and  of  reducing  it  to  standard  units  of  quan- 


tity and  tonnage.  The  report  is  based  on  offi- 
cial traffic  records  of  several  European  and 
.American  cities,  made  at  various  intervals 
during  the  past  30  years,  and  on  other  docu- 
ments, supplemented  by  personal  knowledge  of 
many  of  the  streets  of  these  cities  and  experi- 
ence in  making  actual  traffic  records.  The 
main  features  of  this  report  are  given  below : 
The  period  during  which  traflic  should  be 
counted  is  for  twelve  consccuti\T  hours  from 
7  a.  m.  to  7  p.  m.  and  during  six  consecutive 
or  other  different  week  days.  If  average 
weather  and  what  is  known  to  be  average 
traffic  conditions  are  selected,  then  a  record 
for    only   three   consecutive  week   days   gives 


valuable  information.  No  traffic  should  be 
counted  in  abnormal  seasons  of  snow  and  ice, 
nor  during  continuous  rainy,  very  cold  or  ex- 
cessively liot  days.  The  foregoing  applies  to 
all  cities.  Nevertheless,  local  special  conditions 
on  a  few  principal  thoroughfares  of  cities,  say 
above  500,000  inh.abitants,  sometimes  require 
records  of  traffic  during  the  24  consecutive 
hours  of  each  day  for  several  days.  The  loca- 
tion where  the  traffic  is  counted  must  he  at 
or  near  the  center  of  a  block  and  not  at  an 
intersection  of  two  streets.  The  traffic  is  that 
which  passes  both  ways  along  the  street  or 
road.  It  can  be  counted  from  the  sidewalk  or 
other  convenient  location,  the  best  observation 
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point  being  from  a  room  with  window  facing 
the  street. 

In  order  to  determine  the  total  traffic  on  a 
street  or  road  and  so  tabulate  it  that  the 
results  can  be  reduced  to  standard  bases,  and 
do  this  at  least  possible  expense  and  by  sim- 
plest method,  certain  items  or  factors  mustbe 
carefully  noted  as  shown  in  the  accompanying 
forms. 

The  general  classification  of  vehicle  traffic 
for  practical  results,  is  as  follows :  First,  horse 
vehicles,  subdivided  into  three  divisions,  those 
having  one  horse,  two  horses,  three  or  more 
horses;  second,  auto  vehicle. 

The  vehicles  and  horses  must  both  be  con- 
sidered in  computing  the  weights,  etc.,  of 
traffic  from  the  quantities  counted  and  record- 
ed. This  is  because  they  both  occupy  space  on 
a  roadway  and  both  help  wear  and  injure  the 
surface.  Experience  has  shown  that  for  gen- 
eral traffic  counting  and  the  reduction  of  the 
quantities  of  vehicles  to  tonnage  of  traffic, 
the  average  weight  of  all  vehicles  (empty  and 
loaded)    drawn  by  one  horse  can  be  taken  as 


TABLE  I.— RECORD  OF  TRAFFIC  IN  REPRESENTATIVE 


Place. 
Paris    

Berlin  .... 
London  . . . 
New    York. 


Red  3  ormore  Horsevehicles  1^ 
4  Ton  Average         i 


1. — Traffic  Recording  Slip. 


1  ton  of  2,000  lbs.;  by  two  horses  as  2  tons; 
by  three  horses  as  4  tons.  In  like  manner  the 
average  of  all  auto-vehicles  (loaded  and 
empty)  for  transportation  of  persons  and 
goods  can  be  taken  as  1%  tons.  All  bicycles 
and  ridden  horses,  because  light  and  very  few, 
are  best  omitted  from  street  traffic  recording. 
If  ridden  horses  are  at  all  numerous  on  a 
park,  suburban  or  country  road,  they  are  best 
recorded  and  estimated  as  one-horse  vehicles. 
Unusual  subdivision  of  vehicles  into  sizes  and 
kinds,  also  street  cars  on  their  rails  and  other 
data,  in  special  cases,  can  be  recorded  on 
separate  slips.  But  this  adds  greatly  to  the 
difficulty  of  recording  correctly  and  seldom 
furnishes  any  needed  or  practical  information 
as  far  as  streets  themselves  are  concerned. 

The  forms  for  counting  and  recording 
traffic  are  self  explanatory.  They  should  be 
explained  and  distributed  in  advance  to  the 
traffic  observers  or  recorders. 

Traffic  Recording  S/i/'.s.— These  consist,  as 
shown  in  Fig.  1,  of  sets  of  four  cardboard 
slips,  about  9  by  2  ins.,  fastened  together  at 
the  end.  Twelve  sets  are  needed.  One  set  is 
used  for  each  hour.  But  if  traffic  is  very 
numerous,  one  or  more  extra  sets  can  be  used 
for  one  hour.  Each  set  is  marked  for  location 
where  traffic  is  counted,  name  of  observer, 
date,  the  hour  represented  by  the  set  (as  7 
a.  m.  to  8  a.  m.,  etc.).  There  must  be  at  least 
two  observers  for  each  location,  to  relieve 
each  other  at  the  end  of  each  hour  or  two 
hours,  because  one  recorder  cannot  work  ac- 
curately for  a  longer  period.  An  ordinary 
conductor's  punch  is  needed  and  a  hole  is 
punched  in  a  slip  for  each  vehicle  passing  in 
either  direction  along  the  street  in  front  of  the 
recorder.  One-horse  vehicles  are  punched  in 
the  white  cardboard;  two-horsein  the  yellow; 
three  and  more  horse  vehicles  in  the  red ;  all 
auto   vehicles  are  punched  in  the  blue   slips. 


street. 


Washington 
Chicago     ... 


Philadelphia    . 

St.    Louis 

Buffalo    

Boston    

Newark   

Massachusetts 

Rhode    Island. 


Totals 
Width  o: 
A''ehicles, 

•  Rivoli     St 33,232 

Opera    Ave rS'iSV 

Madeline    Blvd U'?S, 

Italiens    Blvd 20,124 

St.  Honore  St l^'^iS? 

.Potsdam    PI 14.221 

Leipzig    St 9.596 

Friederichs   PI \i-ill 

.Strand     16,20S 

Cheapside    11,019 

Grace  Church  St 12,148 

.5th  Ave.,  nr.  58th  St..       S,66o 

First    Ave 2,301 

Broadway,  nr.  Frnkln.       3,277 

Wall    St 2,443 

Hillside    Ave.* 1.304 

White   Plains   Rd.t 342 

.Fifteenth    St 4,687 

Ninth    St 1.96o 

.State  St 6,048 

Clark  St 4,691 

Wabash    Av 3,794 

Sheridan    Rd 5.736 

..Broad    St.,    N.   Chest..       6,176 
Filbert    St 5,185 

,»Locust    St 3,496 

Broadway    3,150 


.Main   St. 

Linwood  Av. 
.Devonshire    .. 

Kilby    St 

.Broad    St. 


2,941 
697 
5,410 
3,503 
2,400 


Bridge    St: 2,522 


..Shrewsbury    Rd. 

Medford    Rd 

Weston  Rd 

. .E.   Providence  Rd. 


4S4 
434 
964 
463 


on  Whole 

f  Roadway. 

Tons. 

49,041 

42,216 

24,776 

27,651 

22.952 

39,656 

26,139 

33,529 

27,878 

18,953 

20,894 

12,091 

3,391 

3,554 

3,555 

1,529 

536 

6,456 

2,478 

(x) 

7,728 

8,643 

11,925 

11.154 

8,102 

5,308 

4,976 

3,836 

1,541 

7,380 

4,555 

(X) 

(X) 

770 

669 

1,260 

172 


CITIES  AND  ON  ROADS 

Total  per  Tar 

Effective  Wid 

of  Roadwa^y. 

Vehicles. 

2,767 

1.789 

1,019 

1,093 

1,976 

1,016 

720 

963 

1,430 

1,136 

1,149 

673 

131 

266 

305 

157 

49 

335 

123 

430 

335 

237 

465 

105 

576 

318 

197 

166 

60 

676 

455 

126 

205 

97 

47 

161 

77 


fard. 

Relative 

t'idth 

Intensity 

ay. 

or  Degree 

Tons. 

of  Traffic. 

4,087 

Sixth 

2,558 

Sixth 

1,385 

Sixth 

1,500 

Sixth 

2,732 

Sixth 

2,832 

Sixth 

1,961 

Sixth 

2,395 

Sixth 

2,460 

Sixth 

1,954 

Sixth 

2,154 

Sixth 

946 

Fifth 

192 

Third 

288 

Fourth 

444 

Fourth 

184 

Third 

75 

First 

461 

Fourth 

155 

Third 

(X) 

Fourth 

552 

Fourth 

590 

Fourth 

994 

Fifth 

697 

Fifth 

900 

Fifth 

482 

Fourth 

311 

Fourth 

217 

Third 

129 

Second 

923 

Fifth 

591 

Fourth 

(X) 

Third 

(x) 

Fourth 

154 

Second 

72 

First 

210 

Third 

112 

Second 

♦Queens  Borough. 
tBronx  Borough. 


The  number  of  holes  in  each  are  not  counted 
until  after  a  recorder  stops  observing  the 
traffic.  He  can  count  the  holes  whrn  relieved 
by  the  other  recorder  or  at  the  close  of  the 
day's  work.  On  counting  he  should  write  on 
each  slip  the  total  number  of  holes  in  it. 

One  Day  Traffic  Record. — This  consists,  as 
shown  in  Form  I,  of  a  consolidated  record 
of  the  quantity  of  traffic  during  each  of  the 
twelve  hours  from  7  a.  m.  to  7  p.  m.,  with 
totals  and  reductions  to  unit  bases.  It  gives 
details  of  name  of  city,  width  of  roadway, 
effective  width  used  by  traffic,  which  averages 
%  yd.  less  on  each  side  or  1  yd.  less  than  the 
full  width  between  curbs  or  edges  of  the 
street.  The  kind  of  quality  of  pavements;  the 
weather  and  other  needed  facts  are  shown. 
This  form  reduces  the  one  day's  traffic  to 
standard  units  which  are  the  total  vehicles  and 
total  tons  of  traffic  on  the  whole  street;  also 


per  yard  of  efTective  width  of  the  street.  This 
is  the  equivalent  of  number  of  vehicles  and 
tons  per  square  yard  of  used  roadway  surface. 

Consolidated  Traffic  Record.— "Xhis  form,  as 
shown  in  Form  II,  is  compiled  from  records 
on  several  one  day  traffic  forms  (Form  I).  It 
consists  of  a  condensed  statement  covering  the 
six  or  other  number  of  days'  traffic.  It  shows 
the  data  day  by  day,  together  with  the  final 
totals  and  the  averages  per  day.  These  totals 
are  reduced  in  quantity  and  tons  to  the  stand- 
ard units  of  yard  of  effective  width  (square 
yard)  of  roadway  surface  subjected  to  the 
traffic.  These  arc  the  true  bases  for  comparing 
the  traffic  of  one  street  with  another  and  for 
establishing  the  relation  of  different  amounts 
of  traffic  to  wear  on  pavements,  cost  of  mainte- 
nance and  many  for  other  useful  purposes. 

Traffic  records  are  seldom  needed  annually; 
but  at  longer  intervals  up  to  once  in  five  years 


ONE  DAY  TRAFFIC  RECORD 
19.. 


Day  of  week . 


12  hours  from  7  h  M.  to  7  P.  M.  Date 

City State 

Location  of  observer,  on St.   (or  Ave.)  bet St.   (or  Ave.)  and St.    (or  .\ve.) 

Width  of  roadway  between  curbs  at  place  of  observation yd?. 

Effective  traffic  width  (1  yd.  less  than  full  width) yds. 

Kind  of  pavement ;  stone  block ;  sheet  asphalt ;  or 

Quality  of  surface  of  pavement:  new  and  even ;  old  and  slightly  uneven ;  very  uneven 

Condition  of  surface  of  pavement :  wet ;  dry ;   dirty ;  clean 

Weather:  rain ;  fog ;  dry ;  approx.  temp °  F. 

Street  car  rails  present:  single  track ;  double  track 

General  liind  of  rail :  flat  with  groove ;  ell ;  tee  shape 

Average  appro.ximate  speed  of  horse  vehicles miles  per  hour. 

Average  approximate  speed  of  auto  vehicles miles  per  hour. 

Remarks 
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Totals  for  12  hrs 

1 

Note:  1  horse  vehicles  average  1  ton. 

2  horse  vehicles  average  2  tons. 

3  or  more  horse  vehicles  average  4  tons. 
Auto  vehicles  average  1 1  tons. 


Signature  of  Observers: 


Form   I. 
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or  according  to  local  changes  of  traffic  condi- 
tions and  other  necessities  in  cities,  counties 
or  states. 

In  connection  with  the  foregoing  description 
of  how  traffic  can  be  simply  and  accurately 
recorded  and  reduced  to  standards  of  quantity 
and  of  tons  per  yard  width  of  roadway,  the 


Thermal     Effects     on     Cement-Filled 

Brick  Pavements. 

The  Bureau  of  Standards  of  the  U.  S.  De- 
partment of  Agriculture,  has  for  the  past  year 
or  two  been  making  tests  on  paving  brick  in 
place  in  pavements,  with  a  view  to  extending 


.FIiVAL  CONSOLIDATED  TRAFFIC  RECORD 

Period  obser\-ed days  of  12  hrs.  each,  7  A.  M.  to  7  P.  M.       Date 19. .     Day  of  week 

City State 

Location  of  observer,  on.'.'  ■.■.■.'.■.■.■■.■.'.■.'sV.  (or  Ave.')'bet'.'. '. '. '. '. '. '. '. '. '. '.  '.St.'  (or  Ave.) 'and St.  (or  Ave.) 

vv  idth  of  roadway  bet.  curbs  at  place  of  obseri'ation yds. 

Effective  traffic  width  (1  yd.  less  than  full  width) yds. 

Kand  of  pavement:  stone  block ;  sheet  asphalt ;  or 

Uuahty  of  surface  of  pavement:  new  and  even ;  old  and  slightly  uneven :  very  uneven 

ijOndition  of  surface  of  pavement:  wet ;  dry :  dirty  •  clean 

Weather:  rain ;  fog ;  dry ;  approx.  temp »  F.  
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Average  per  day  of  12  hrs. . . 

Compiled  by 


Form   II. 


actual  record  (Table  I)  of  traffic  in 
various  representative  cities  and  on  a  few 
surburban  and  country  roads,  will  aid  in  estab- 
lishing a  basis  showing  the  various  degrees  of 
intensity  of  traffic:  First,  very  light;  second, 
light;  third,  moderate;  fourth,  heavy;  fifth, 
very  heavy;  si.xth,  extra  heavy. 

These  quantities  are  compiled  and  computed 
from  old  official  and  later  traffic  records  and 
are  excellent  illustrations  of  quantities,  ton- 
nage and  degrees  of  intensity  of  traffic  per 
yard  of  effective  width  or  used  roadways.  In 
many  cases  the  records  were  made  in  such 
different  ways  and  without  proper  classifica- 
tion of  vehicles,  that  the  data,  in  such  cases, 
were  not  sufficient  to  supply  the  omissions, 
indicated  in  the  table  by  (X).  The  traffic  is 
the  average  of  several  days  of   twelve  hours 
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Fig.  1. — Tranverse  Crack  in  Pavement,  Loca- 
tion Attributed  to  Contraction  of  Edge- 
stones. 

from   7  a.  m.   to  7  n.  m.,  or,  in   a  very   few 
cases,  a  close  approximation. 


Road  Construction  in  Korea. — The  Gov- 
ernment General  of  Chosen  (Korea)  will 
spend  about  $5,000,000  in  road  construction 
and  improvement  during  the  next  five  years, 
according  to  a  statement  by  Mr.  R.  Mochiji, 
Director  of  Public  Works.  About  500  miles 
of  the  more  important  roads  will  be  com- 
pleted bv  the  end  of  March,  191.3,  at  an  esti- 
mated cost  of  $1,74.3,000.  Work  has  been 
commenced  on  twenty-six  main  highways, 
about  1,174  miles  in  lengtli,  and  nine  of  these 
are   nearing   completion. 


information  as  to  the  behavior  of  brick  under 
service  conditions.  In  Engineering  and  Con- 
tracting of  April  24,  1912,  some  of  the  earlier 
results  of  these  tests  were  given,  the  matter 
being  taken  from  a  paper  by  James  G.  How- 
ard, Engineer-Physicist  of  the  Bureau  of 
Standards.  At  the  Dallas  convention  of 
.American  Society  of  Municipal  Improvements, 
Air.  Howard  presented  a  paper  in  which  he 
discussed  very  fully  the  eflects  of  temperature 
changes  on  cement-filled  brick  pavements.  Mr. 
Howard's  paper  is  of  such  interest  that  we 
are  reprinting  it  below,  practically  in  full : 

.■\n  ideal  street  pavement  is  one  which  pre- 
sents a  smooth  surface  of  such  hardness  and 
rigidity  that  the  tractive  eflfort  of  moving 
vehicles  is  reduced  to  a  minimum ;  a  pavement 
having  a  surface  smooth,  without  slipperiness ; 
of  adequate  frictional  properties  for  the  safe 
footing  of  men  and  animals  and  against  the 
■  skidding  of  motor-driven  vehicles ;  durable 
against  abrasive  wear,  and  of  suificient  com- 
pression strength  or  sustaining  power  against 
concentrated  wheel  and  toe  calk  loads ;  one 
in  which  the  physical  properties  are  not  mate- 
rially modified  by  the  usual  range  of  atmos- 
pheric temperatiires  and  which  is  practically 
non-absorbent  and  impervious  to  moisture. 
These  conditions  are  generally  met  in  a  pave- 
ment of  vitrified  brick  of  monolithic  construc- 
tion, the  continuity  of  which  is  attained  by 
means  of  cement-filled  joints. 

If  not  confronted  with  destructive  tenden- 
cies incident  to  changes  in  dimensions  caused 
liy  changes  in  temperature  there  is  apparently 
no  reason  why  a  well  constructed  brick  pave- 
ment should  not  maintain  a  state  of  integrity 
and  successfully  endure  traffic  conditions  for 
many  decades.  The  principles  of  road  con- 
struction are  generally  understood  and  prac- 
ticed and  at  times  there  is  close  approach  to 
attaining  results  which  are  not  expected  to  be 
surpassed. 

.•\n  inquiry  into  the  effects  of  changes  in 
temperature  on  cement-filled  brick  pavements 
is  an  inquiry  of  a  refined  order,  taking  up 
the  subject  at  an  advanced  stage  from  a  con- 
structional point  of  view,  but  nevertheless 
involving  questions  of  vital  importance,  the 
solution  or  adjustment  of  which  will  promote 
the  success  of  this  type  of  pavement  and 
contribute  toward  securing  that  permanency 
which  is  desired. 
Referring  to  the  physical  properties  of  vitri- 
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Confined 
stress. 


3  II 

Top     10,000,000 

Vt    down 7,692.000 

%    down 5,263,000 

Bottom  4,545,000 


o 

fa 

J 

19,170 
15,670 
10.420 
10,870 

144.3 
136.4 
130.6 
125.4 

4,000 
3,076 
2.105 
1.818 

fied  paving  brick,  the  crushing  strength  com- 
monly ranges  from  10,000  to  15,000  lbs.  per 
square  inch,  not  infrequently  reaching  and 
exceeding  20,000  lbs.  per  square  inch.  The 
compressive  modulus  of  elasticity  is  found  to 
range  ordinarily  from  2,500,000  to  8.000,000 
lbs.  per  square  inch,  with  a  value  as  high  as 
10,000,000  lbs.  per  square  inch  occasionally 
observed.  In  building  bricks  values  below 
the  above  mentioned  minimum  are  often  dis- 
played. The  compressive  strength  and  modu- 
lus of  elasticity  increase  as  the  weight  per 
cubic  foot  of  the  bricks  increases,  while  the 
porosity  or  rate  of  absorption  of  moisture 
decreases.  That  is,  the  more  material  there 
is  in  a  given  space  the  stronger  and  more 
rigid  it  is  and,  necessarily,  the  less  porous. 
These  are  features  which  should  be  considered 
in  a  paving  brick  and  they  are  features  which 
are  controllable  in  the  process  of  manufac- 
ture, at  least  the  apparent  modulus  of  elas- 
ticity is  modified  by  the  conditions  of  burning 
the  brick,  while  the  crushing  strength  and 
density  certainly  can  be  controlled  within 
limits. 

As  regards  the  value  of  the  coefficient  of 
expansion  of  brick,  data  are  not  as  complete 
as  desired.  The  values  frequently  seem  to 
be  in  the  vicinity  of  0.0000040  per  degree  F., 
with  some  examples,  however,  approaching 
the  values  for  steels,  or  above  0.0000060. 

A  value  of  0.0000040  has  been  accepted  for 
the  time  being  in  considering  some  of  the 
phenomena  attached  to  the  expansion  of  pave- 
ments since  this  corresponds  well  with  the 
observations  which  have  been  made  on  the 
behavior  of  the  pavements. 

In  regard  to  the  significance  of  the  relation 
between  the  modulus  of  elasticity  and  the  co- 
efficient of  expansion  in  respect  to  the  force 
which  the  confined  material  would  develop 
when  raised   through   a   ranee  of  temperature 


Fig.  2. — Zigzag  Crack   Leading  from  Cement- 
Filled  Section. 

of  100°  F.,  taking  lor  examples  four  mud 
bricks  selected  from  different  parts  of  a 
down-draft  kiln.  Table  I  is  presented.  The 
table  shows  that  bricks  of  these  moduli  of 
.elasticity  would  be  expected  to  develop,  when 
confined  and  strictly  prevented  from  expand- 
ing, compressive  stresses  ranging  from  1,818 
to  4,000  lbs.  per  square  inch. 

The  bearing  which  these  figures  have  upon 
the  behavior  of  cement-filled  brick  pavements 
is  this:  The  pavements  will  develop  certain 
compression  stresses  when  the  temperature 
is  raised,  which  stresses  will  be  greater  with 
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brick  of  high  crushing  strength  with  high 
nioduhis  of  elasticity  than  with  those  of  a 
lower  modulus  of  elasticity.  Only  a  portion 
of  the  possible  maximum  confined  stress,  how- 
ever, will  be  realized,  but  the  relative  expan- 
sive force  exerted  should  be  proportional  to 
the  moduli  of  elasticity,  and  since  the  highest 
values    nertain    to    the    strongest   brick,    those 


of  verv  great  magnitude  in  the  absence  of 
substantial  buttresses.  The  fact  that  the  mid- 
dle of  roadways  rise  during  the  period  when 
the  bricks  reach  a  high  summer  temperature 
is  occasioned  and  facilitated  by  the  crowning 
of  the  roadway.  The  usual  pavement  is,  in 
transverse  section,  a  bent  column,  of  very 
slender  proportions  which  easily  rises,  increas- 


There  is  a  general  depression  of  the  pavement 
and  roadbed  in  the  vicinity  of  a  car,  but 
slight  in  amount  when  compared  with  the 
depression  of  ordinary  trolley  track.  The 
depression  of  trolley  track  usually  takes  place 
to  such  an  extent  as  to  make  it  undesirable 
to  bond  the  pavement  to  it.  When  a  very 
sensitive  level  bubble  was  used  the  depression 
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Fig.     3. — Longitudinal     Crack      In 
Filled  Section. 


Cement- 


Fig.  4. — Creeping  of  Brick  Pavement,  Show- 
ing  Upheaving   Ridge   of  Asphalt. 


pavements  constructed  of  the  strongest  mate- 
rial will  be  capable  of  exerting  the  highest 
stresses  which  are  incident  to  rise  of  tempera- 
ture. 

It  would  in  some  cases  relieve  the  magni- 
tude and  severity  of  thermal  effects  to  re- 
strict the  brick  to  a  grade  sufficient  to  provide 
adequate  abrasive  resistance  for  traffic  condi- 
tions of  a  particular  street.  The  endurance 
of  brick  pavements  against  abrasive  wear  has 
been  found  from  experience  to  be  so  great 
that  no  trouble  is  ordinarily  apprehended  in 
that  direction.  It  is  believed,  therefore,  that 
the  selection  of  the  bricks  and  modifications 
in  the  manner  of  laying  the  pavement,  tend- 
ing to  ameliorate  thermal  effects,  are  matters 
deserving  consideration. 

The  observed  expansion  of  cement-filled 
pavements,  in  a  direction  crosswise  the  road- 
way, has  corresponded  closely  to  a  coefficient 
of  expansion  of  0.0000040  per  degree  F.  In 
Table  II,  however,  the  computed  expansion 
of  roadways  of  different  widths  is  given  for 
a  range  of  temperature  of  100°  F.  for  assumed 
coefficients  both  of  0.0000040  and  0.0000060. 


Fig.  5. — Catch   Basin  Grating   Sheared  by 

Creeping    Pavement. 

The  table  gives  the  total  computed  expan- 
sion, one-half  of  which  might  be  taken  as 
occurring  at  each  side  of  the  street. 

Although  the  maximum  stresses  which  the 
confined  material  could  display  would  range  in 
round  numbers  from  2.5,000  to  50.000  lbs.  per 
individual  brick,  yet  the  street  curbing  could 
not  ordinarily  afford  any  such  reaction.  Curb- 
ing which  is  backed  up  by  earth  filling  yields 
to  moderate  pressures  when  they  are  long 
sustained,  and  in  a  crosswise  direction  pave- 
ments would  not  be  expected  to  develop  forces 


ing  the  crowning  of  the- arch  and  may  result 
in  the  formation  of  longitudinal  cracks. 

Referring  to  observations  which  have  been 
made  on  pavements  in  Cleveland,  Ohio,  and 
vicinity,  covering  a  period  of  a  few  months 
over  a  year,  they  have  embraced  measure- 
ments on  thermal  effects,  in  which  attention 
has  been  directed  to  changes  in  lengths  taken 
both  lengthwise  and  crosswise  the  roadways. 
Reference  lengths  of  20  ins.  each  were  es- 
tablished and  defined  by  means  of  small 
bronze  plugs  inserted  in  the  pavement.  The 
tops  of  the  plugs  were  about  %  in.  below 
the  surface  of  the  pavement  and  protected 
against  traffic  by  paper  washers  and  putty. 
These  plugs  had  in  their  upper  ends  small 
drilled  and  conically  reamed  holes,  from  cen- 
ter to  center  of  which  measurements  were 
made. 

A  strain  gage  was  used  for  measuring  pur 
poses.  Generally  the  readings  of  the  gages 
checked  to  a  ten  thousandth  of  an  inch,  al- 
though that  degree  of  accuracy  will  not  be 
claimed  for  the  work.  It  is  believed,  how- 
ever, that  changes  in  the  reference  lengths 
were  measured  reliably  within  two  ten-thou- 
sandths of  an  inch.  A  steel  reference  bar  is 
u^d  in  connection  with  the  strain  gage.  The 
comparatively  short  gaged  lengths  of  20  ins. 
each  are  preferred  instead  of  longer  ones  for 
inquiries  of  this  kind  where  specific  and  de- 
tailed information  is  sought  on  the  behavior 
of  the  pavements. 

In  addition  to  the  measurements  with  the 
strain  gage  on  changes  in  dimensions  due 
to  changes  in  temperatures,  the  work  at  Cleve- 
land included  a  number  of  observations  on 
the  elastic  depression  of  loaded  pavements 
and  the  depression  of  trolley  tracks  under  the 
weights  of  cars.  In  measuring  the  depression 
of  trolley  tracks  a  leveling  beam  was  used. 
One  end  of  the  beam  rested  upon  the  track, 
the  other  end,  4  ft.  or  7  ft.  away,  upon  the 
pavement.  The  beam  is  provided  with  a  sen- 
sitive  level   and   micrometer    elevating   screw. 


T.\DLE     11 — COMPUTED     EXP.\NSION     OF     CEMENT- 
FILLED  BRICK   P.WEMENTS  FOR  A   RANGE  OF 
TEMPER.^TURES    OF    100°    F. 

Assumed  coefficient 
Width  of  ot  expansion, 

roadway.  .0000040  .0000060 

Feet.  Indies.  Inches. 

4%    0224  .0336 

14    .0672  .lOOS 

25    ■■ 1200  .1800 

30    .1440  .2160 

40    1920  .2S80 

50    .2400  .3600 


of  the  pavement  could  be  detected  some  10 
ft.  from  a  trolley  car  in  the  direction  of  the 
curbstone.  This  was  found  on  a  tar-filled 
pavement.  At  an  intersection  the  approach  of 
a  man  when  12  ft.  distant  was  indicated  by 
this  sensitive  level.  Monolithic  brick  pave- 
ments are  very  elastic.  They  depress  locally 
under  loads  and  spring  back  when  released. 

In  conjunction  with  the  measurements  of 
changes  in  the  20-in.  reference  lengths,  there 
were  observations  on  the  incipient  formation 
of  transverse  cracks  in  freshly  grouted  pave- 
mejits,  indicated  by  dark  lines.  These  dark, 
hair  lines  are  taken  to  represent  cracks  in 
an  early  stage  of  development.  The  first  24 
to  48  hours  after  grouting  is  a  critical  period 
in  the  laying  of  a  cement-filled  pavement. 
The  .grout  during  the  first  few  hours  after  ap- 
plying has  very  little  strength,  and  like  cement 
structures  in  general  it  cannot  safely  be  dis- 
turbed during  the  period  of  setting. 

A  drop  in  temperature  of  the  brick  work  of 
30°  from  day  to  night  is  not  uncommon.  An 
uncovered  pavement  can  hardly  endure  this 
drop  in  temperature  without  starting  incipient 


Fig.    6. —  6-ln.    Channel     Between     Pavement 
and  Cement  Gutter. 


cracks.  .A.  thin  layer  of  sand  on  the  pavement, 
aids  somewhat  against  the  joints  being  put  in- 
to a  state  of  tension  by  the  lower  temperature 
of  the  night.  It  is  probably  quite  impracticable 
to  use  a  sufficiently  deep  layer  of  sand  to  en- 
tirely protect  the  pavement  against  this  drop 
in  temperature,  while  the  grout  is  acquiring 
strength.  Incipient  cracks  appear  at  first  as 
fine  dark  lines,  darkened  apparentlv  by  the 
presence  of  moisture.  Later  the  'lines  are 
white,    caused    probably    bv    the    lime    in    the 
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cement  of  the  grout  going  into  solution  and 
then  benig  converted  into  the  carbonate  These 
phases  have  been  observed,  although  they  may 
not  be  conspicuous  in  all  cases. 

It  would  seem  that  a  period  of  favorable 
weather  conditions  would  be  met,  for  mono- 
lithic p.-'.vement  construction,  when  minimum 
diurnal  changes  in  temperature  prevail  im- 
mediately following  the  time  of  grouting 
Cement  users  are  well  aware  of  the  necessitv 
ot  keeping  the  cement  quiescent  during  the  pe- 
riod of  setting,  and  the  same  necessifv  exists 
in  the  case  of  grouted  pavements  as  in  other 
kinds  01  cement  work.  The  extent  of  the  sur- 
face exposed  in  a  pavement  precludes  the 
adoption  of  means  which  would  be  practicable 
and  adequate  to  avoid  excessive  thermal 
strains  in  certain  other  engineering  examples, 
it  is  sate  to  say  that  thermal  cracks  must  be 
recognized  as  a  probability  and  their  pres- 
ence expected,  and  that  they  may  have  their 
origin  in  point  of  time  prior  to  the  opening  of 
the  street  to  traffic. 

Figure  1  shows  a  transverse  crack  in  a 
pavement  opposite  the  end  joint  of  the  curb- 
stones. This  street  did  not  have  an  expan- 
sion joint,  hence  there  was  at  least  considera- 
ble fnctional  resistance  between  the  pavement 
and  the  curbstones.  The  diurnal  expansion 
and  contraction  of  the  curbstones  would  afifect 
the  width  of  the  joint  between  them.  In  the 
case  illustrated  the  brick  followed  the  move- 
ments of  the  curbstones  and  a  transverse  joint 
in  the  pavement  was  developed.  The  photo- 
graph of  this  crack  was  taken  before  the  street 
was  opened  to  trafific.  While  this  street  in 
Lakewood  did  not  have  expansion  ioijits  at 
the  curb  it  will  not  be  understood  that  streets 
with  expansion  joints  are  exempt  from  trans- 
verse cracks  due  to  early  changes  in  tempera- 
ture. Observations  tend  to  prove  that  such 
cracks  are  of  common  occurrence. 

There  seems  a  progressive  development  in 
these  early  transverse  cracks,  which  first  ap- 
pear as  fine  hair  lines  and  eventuallv  have  a 
measurable  width.  -The  presence  of  a  number 
of  such  transverse  cracks,  and  commonlv  quite 
a  number  are  formed,  leads  to  a  lengthening 
of  the  pavement  as  a  whole.  The  pavement  of 
.\ndrew5  Ave.  in  ten  months'  time  had  ex- 
tended in  one  direction  and  crowded  over  the 
marginal  curb  at  the  crossing  of  the  tracks 
of  the  N.  Y.  C.  &  St.  L.  R.  R.  about  %  in. 
and  m  the  other  direction  had  crowded  the 
asphalt  pavement  of  Clifton  boulevard  carry- 
ing with  it  and  deflecting  the  trolley  tracks. 
Some  of  the  transverse  thermal  cracks 
which  were  developed  in  the  pavement  of 
Farmington  Road,  East  Cleveland,  were 
spanned  by  reference  lengths  of  20  ins.  each 
and  the  progress  of  development  observed. 
This  street  was  paved  about  Aug.  1,  1911. 
Measurements  of  reference  lengths  established 
on  the  pavement  were  taken  at  intervals  dur- 
ing the  following  months  of  September,  Oc- 
tober and  November.  The  measurements  of 
one  reference  length  spanning  a  transverse 
crack  showed  that  its  development  took  place 
as  follows : 

Sept.    22 0.  in. 

Sept.    30 OOSO  in. 

Oct.    23. 0170  in. 

Nov.       9 02150  in. 

Nov.     13 0377  in. 

The  temperature  of  the  brick  on  Sept.  22 
was  about  90°  P.,  while  on  Nov.  13  it  was  32° 
F.  This  is  an  example  of  a  wide  crack.  A 
remeasurement  on  the  following  August 
showed  the  crack  very  much  reduced  in  width, 
the  temperature   then   being  82°   F. 

In  the  progressive  development  of  a  trans- 
verse crack  there  is  a  probability  of  its  not 
closing  entirely  when  the  pavement  subse- 
quently reaches  a  maximum  temperature.  Fine 
particles  of  sand  or  abraded  material  from 
the  surface  of  the  pavement  are  likely  to  get 
swept  into  the  crack  during  the  dailv  drop  in 
temperature  and  prevent  the  closing  of  the 
crack  when  the  pavement  again  reaches  a 
higher  temperature.  This  process  will  be  re- 
peated until  the  pavement  reaches  a  state  of 
considerable  longitudinal  compression.  ■  The 
middle  part  of  the  length  of  the  street  w*uld 
then  remain  in  a  state  of  more  or  less  initial 
compression  over  certain  ranges  in  tempera- 
ture while  the  ends,  if  unresisted,  would   ex- 


tend   measurably    in    each    direction    longitu- 
dinally. 

That  part  of  the  street  which  is  under  ini- 
tial compression  longitudinally  is  for  the  time 
l>eing  in  a  firm  condition  and  capable  of  sus- 


Fig.     7. — Cement     Gutter     Fractured     fror 
Thrust  of  Brick   Pavement. 


taming  traltic  satisfactorily.  If  the  cracks  are 
nuinerous  and  near  together,  and  not  under 
sufficient  longitudinal  compression,  the  sections 
then  act  independently.  When  depressed  by 
the  load  of  a  vehicle  an  abrasive  action  will 
lake  place  between  the  cracks  and  tend  to  en- 
larsre  them. 
The  pavement  is  believed  to  be  in  a  favor- 


pression  may  be  reached  and  maintained  along 
the  middle  part  of  a  straight  roadway  but  dif- 
ficulties are  encountered  at  open  ends  in  pro- 
viding an  adequate  marginal  curb  to  resist 
the  thrust. 

Curves  in  the  streets  present  places  where 
the  continuity  of  the  pavements  is  necessarily 
mterruptcd  and  call  for  special  treatment.  In- 
tersections do  not  appear  to  offer  particular 
difficulties.  The  forces  are  balanced  at  such 
places,  and  if  the  pavement  is  flat  or  nearly  so 
the  compressive  stresses  will  be  easily  re- 
sisted by  the  brick.  At  curves  and  bends  in 
the  street  unfavorable  conditions  are  present. 
The  pavements  move  from  the  inner  curb  and 
are  forced  against  the  outer  one.  Commonly 
the  outer  curbstone  is  displaced  bv  the  pres- 
sure against  it.  In  a  short  reversed  curve  per- 
haps the  most  unfavorable  conditions  prevail 
and  shearing  stresses  break  up  the  pavement 
at  such  places. 

Kennedy  Ave.,  Cleveland,  O.,  has  been 
paved  a  year  and  several  months.  It  is  in 
three  sections,  the  upper  and  lower  ones  are 
cement-filled,  while  an  intermediate  section  has 
a  tar  filler.  This  street  has  expansion  joints 
at  the  curbs  throughout  its  length. 

A  noticeable  feature  in  the  cement-filled 
parts  of  the  pavement  of  Kennedy  Ave.  is  its 
creeping  toward  the  low  resisting  tar-filled 
section.  The  lower,  cement-filled,  section  is 
traveling  up  grade  toward  the  tar-filled  sec- 
tion and  carrying  with  it  a  part  of  the  pave- 
ment of  a  driveway  entrance  on  the  right  side 
of  the  roadway,  while  the  upper,  cement-filled 
section,  is  compressing  the  intermediate  sec- 
tion in  a  down  grade  direction.  This  com- 
pressive force  is  felt  at  the  ends  of  the  tar- 
filled  section  but  not  at  the  middle  of  its 
length.  Along  the  center  line  of  the  roadway 
the  20-in.  reference  lengths  in  the  tar-filled 
section  were  shortened  .1155  in.  and  .1968  in.. 
respectively,  for  the  upper  and  lower  ends  of 
the  section,  between  the  dates  of  Sept  29 
1911,  and  Aug.  25,  1912. 

The  travel  of  the  lower  cement-filled  sec- 
tion, in  an  up-grade  direction  as  it  chanced  to 
be,  carrying  with  it  a  portion  of  the  pavement 
of  the  driveway  entrance  is  shown  by  Fig.  2. 
The  portion  of  the  driveway  pavement  above 
the  zigzag  crack  was  carried  along  by  the  gen- 
eral movement  of  the  surface  of  the'  roadway. 
Fig.  3  shows  a  longitudinal  crack  along  the 
crown  of  the  roadway,  the  formation  of  which 
is    attributed    to    lateral    compression    raising 


Fig.     8. — Shearing      Fractures     at     Reverse   Curve   in   Roadway. 


able  condition  when  under  initial  longitudinal 
compression,  and  the  same  would  be  true  of 
lateral  compression  if  the  pavement  was  flat 
or  had  very  little  crownin.g.  Initial  compres- 
sion as  such  seems  advantageous  or  a  certain 
amount  is  advantageous.     This  state  of  coni- 


the  crown  and  causing  a  fr.icture  by  the  cross- 
wise bending  of  the  pavement.  While  the 
bricks  would  be  unaffected  either  by  such  lon- 
gitudinal or  lateral  compression  as  would  re- 
sult from  increase  of  temperature  over  at- 
mospheric ranges,  still  it  would  require  com- 
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paratively  little  force  to  raise  the  pavement 
against  its  own  weight  only,  starting  in  a  bent 
condition  by  reason  of  the  usual  crowning 
given  the  pavement  in  its  construction. 

In   the   tar-filled   section   of    Kennedy   Ave. 
pavement,   the   joints    were   partially   depleted 


Euclid  Ave.,  near  University  Circle,  Cleve- 
land, was  the  maintenance  of  substantially  a 
constant  or  fixed  gaged  length.  Obviously,  a 
section  where  no  movement  of  the  pavement 
occurs  marks  a  place  of  great  durability. 
Without  the  disturbing  factor  of  changes  ot 


flagging  afforded  the  necessary  reaction  to 
fracture  the  combined  cement  gutter  and 
curbing.  ^,       i      j 

In   the  case  of   Emily  St.,  East   Cleveland, 
which  has  a  bend  near  one  end  of  some  50 
more  or  less,   the  pavement  has   left  the   in- 


Fig.     9.- 


-Crack     in     Pavement,     Parallel     to 
Trolley  Track. 


Fig.  10.- 


of  the  filler  through  flow  of  the  material.  This 
affected  the  pavement  along  the  center  line  of 
the  street,  the  tar  flowing  down  grade  and 
toward   the   gutters   where  it  accumulated. 

Figure  4  shows  the  creeping  of  a  brick  pave- 
ment and  its  effect  upon  an  abutting  asphalt 
pavement.  A  ridge  in  the  asphalt  was  raised 
and  a  gas  main  cover  tipped  by  the  movement 
of  the  cement-filled  brick  pavement.  The 
weaker  asphalt  pavement  readily  yields  to  the 
pressure  exerted  by  the  brick  pavment,  while 
the  latter  itself  is  more  or  less  cracked  in  that 
vicinity  as  it  would  be  at  an  open  end.  The 
creeping  of  a  strong  brick  pavement  disturbs 
manhole  frames  and  carries  along  with  it 
catch  basin  gratings  as  shown  by  Fig.  5.  The 
pavement  of  Belmore  Road,  East  Cleveland, 
showed  a  movement  at  the  place  photographed 
about  equal  to  the  width  of  a  brick.  One  end 
of  Belmore  Road  abuts  against  Euclid  Ave. 
on  which  there  is  a  double  track  trolley  line. 
The  pavement  of  Euclid  Ave.  offered  little 
resistance  against  the  creeping  of  this  side 
street  and  facilitated  the  shearing  of  the  catch 
basin  grating. 

These  illustrations  are  selected  as  typical 
examples  and  it  will  not  be  necessary  to  refer 
to  other  similar  instances.  Having  in  mmd 
the  forces  generated  and  their  manner  of  de- 
velopment, it  is  generally  an  easy  matter  to 
consistently  account  for  the  effects  of  thermal 
conditions  witnessed  in  pavements,  and  where 
unbalanced  forces  exist  to  predict  those  move- 
ments in  the  pavement  which  are  realized. 

There  are  places  in  pavements  where  very 
little  changes  in  dimensions  have  occurred  for 


Pig.  -11. — Spalled  Course  of  Brick  Adjacent  to 
Course   of   Creosoted   Wood    Blocks. 

a  range  of  30  or  more  degrees  temperature. 
There  is  a  compensation  in  the  relief  of  ini- 
tial longitudinal  compression  which  occurs 
during  a  drop  in  temperature  and  this  has 
nearly  or  quite  compensated  for  the  contrac- 
tion incident  to  the  lowering  of  the  tempera- 
ture.    The   result,   observed   at   a   section    of 


temperature  the  construction  and  maintenance 
intact  of  a  monolithic  pavement  would  be 
much  simplified. 

•  Measurements  of  transverse  reference 
lengths  are  in  general  more  regular  and  fol- 
low changes  in  temperature  more  consistently 
than  the  changes  in  the  longitudinal  reference 
lengths.  It  may  be  remarked  in  passing  that 
no  substantial  difference  appeared  between 
pavements  with  and  those  without  expansion 
joints  at  the  curb,  in  respect  to  the  display  of 
lateral  expansion  and  contraction.  In  a  lon- 
gitudinal direction  the  presence  of  occasional 
cracks  across  the  roadway  cause  some  refer- 
ence lengths,  those  spanning  the  cracks,  to  be 
longer  when  the  temperature  is  lowered  by 
reason  of  the  adjacent  sections  contracting  and 
opening  the  joints.  In  few  places  is  there 
strictly  normal  behavior  witnessed  in  the  lon- 
gitudinal reference  lengths. 

Figures  6  and  7  show  opposite  sides  of 
Carlyon  Road,  East  Cleveland,  O.,  at  the  curve 
in  the  roadway  near  Superior  Ave.  At  the 
time  it  was  photographed,  this  part  of  the 
street  was  being  repaired.  At  the  inside  of 
the  curve,  as  shown  by  Fig.  6,  the  pavement 
had  left  the  cement  gutter  and  was  forced 
over  against  the  opposite  gutter,  shown  by 
Fig.  7.  The  open  channel  between  the  pave- 
ment and  the  cement  gutter  at  the  inside  of 
the  bend  was  6  ins.  wide.  A  considerable  part 
of  tills  opening,  however,  represented  the  re- 
sult of  abrasive  wear  of  vehicles.  It  was  not 
all  due  to  the  bodily  movement  of  the  pave- 


ment.    From  2  ins.  to 


01,^ 


ins.  represents  the 


maximum  movement  which  has  been  observed 
in  other  streets  taking  place  in  a  direction 
away  from  the  inside  curb. 

The  pavement  of  Carlyon  Road  was  under 


-Longitudinal  Cracks  Between  Ralls 
and  Trolley  Tracks. 

side  curbing  for  a  distance  of  160  ft.,  crowd- 
ing over  against  the  outer  curb.  Tension 
cracks  are  on  the  outside  of  the  bent  pavement 
and  where  the  longer  tangent  of  the  street  has 
acted  upon  the  shorter  one.  At  the  inside 
curb  the  maximum  opening  between  the  pave- 
ment and  the  curb  w'as  found  to  be  2%  ins. 

The  conditions  in  streets  with  short  re- 
versed curves  are  rather  more  severe  than  in 
single  bends.  The  long  tangents  set  up  shear- 
ing stresses  which  fracture  the  pavement  at 
the  reversed  curve.  Fig.  8  shows  such  an  cx- 
;!mple  on  Cummington  Road,  East  Cleveland. 
The  pavement  was  forced  into  close  contact 
with  the  outside  curbs  of  the  bonds,  while  at 
the  inside  curbs  the  openings  were  1%  ins. 
and  2  ins.,  respectively.  At  the  junction  of 
.\bington  Road,  with  Cummington  Road,  near 
the  reversed  curve  show-n  in  the  photograph, 
there  were  two  openings  of  2%  ins.  each 
between  the  pavement  and  the  curbstone. 
These  several  openings  are  believed  to  have 
been  the  result  of  the  gradual  lengthening  of 
the  pavements  by  alternate  expansion  and  con- 
traction. When  cold,  gritty  material  would 
sift  into  open  cracks  and  prevent  them  closing 
subsequently  when  the  pavement  was  next 
heated,  this  process  being  repeated, .  gradually 
causing  a  pronounced  lengthening  of  the  en- 
tire surface. 

Some  of  the  foregoing  examples  were  taken 
from  streets  which  have  been  paved  for  a 
term  of  years.  The  effects  of  changes  in  tem- 
perature arc  cumulative  in  part  and  it  would 
require  several  years  to  elapse  before  certain 
effects  reach  a  maximum  stage  of  develop- 
ment. Predictions  based  upon  the  relations 
existing  between  the  coefficients  of  expansion, 
the    moduli    of    elasticity,    and    the    crushing 


Fig.     12. — Defective     Condition     of     Trolley    Track. 


initial  strains  when  the  repairs  were  made. 
.\  portion  of  the  pavement  w-as  torn  up  where- 
upon the  part  shown  in  Fig.  6  gradually  moved 
outward  radially,  an  additional  distance  of  Vi 
in.  as  first  observed,  which  was  subsequently 
found  to  have  increased  to  about  %  in.  The 
pressure  on  the  outer  curb  caused  the  frac- 
tures which   are  shown   in   Fig.   7.     Sidewalk 


strengths  of  the.  bricks  lead  to  the  inference 
that  when  thermal  effects  are  considered  the 
behavior  of  these  earlier  paved  streets  may  be 
taken  as  examples  of  what  should  eventually 
be  found  in  current  construction. 

Greater  strength  may  reside  in  recently  con- 
structed pavements  but  it  may  also  follow 
that  greater  internal  strains  may  be  introduced 
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by  reason  of  the  higher  physical  properties  of 
the  materials  used.  Internal  generated  forces 
depend  for  their  magnitude  upon  the  physical 
properties  of  the  materials  themselves.  It  is 
believed  tliat  thermal  effects  will  be  similarlv 
displayed  in  pavements  both  of  medium  and 
of  ma.ximuin  strength,  and  either  grade  may 
be  taken  as  inde.\ical  of  the  other. 

Some  additional  illustrations  are  presented 
on  features  connected  with  tlie  general  subject 
of  brick  pavements. 

Figure  9  shows  a  crack  parallel  to  one  of 
the  rails  of  a  trolley  track,  at  University  Cir- 
cle. Cleveland.  Cracks  of  this  kind  are  caused 
by  the  depression  of  the  trolley  track  carrying 
d'own  the  pavement  which  is  bonded  to  or  in 
contact  with  it.  Only  track  of  the  highest  de- 
gree of  rigidity  can  safely  be  bonded  to.  It 
is  injudicious  to  bring  cement-filled  brick  pave- 
ments against  the  rails  of  trolley  track  gen- 
erally speaking,  and  yet  that  may  frequently 
be  the  most  expedient  course  to  adopt.  It  is 
not  expected  that  all  troubles  will  be  elimi- 
nated even  though  the  causes  are  well  under- 
stood, and  cracks  must  be  looked  for  in  cer- 
tain places  in  monolithic  pavements. 


straight  street  is  believed  to  need  no  expan- 
sion joint,  and  as  for  the  ends  they  would  be 
benefited  by  being  confined  by  rigid  marginal 
curbs  rather  than  by  the  use  of  joints  of  a 
yielding  character. 

This  being  true,  it  is  a  mistaken  idea  to  in- 
troduce transverse  expansion  joints  in  any 
p.'.rt  of  a  street.  A  pavement  will  be  in  a 
state  of  initial  compression  of  magnitude  only 
a  portion  of  the  year  in  Northern  climates. 
It  has  not  yet  been  ascertained  what  state 
the  pavements  are  in  at  winter  temperatures. 
In  general  it  would  be  expected  that  exposure 
to  temperatures  lower  than  that  at  which  the 
cement-filler  set  would  be  attended  by  a  state 
of  tension  in  the  pavement  or  an  opening  of 
the  cracks  between  some  of  the  courses.  Nev- 
ertheless the  stresses  induced  by  creeping 
might  so  modify  conditions  locally  that  some 
parts  of  the  pavement  would  at  least  remain 
in  a  state  of  compression  over  a  greater  range 
of  temperature  than  other  parts. 

The  popular  idea  of  the  condition  of  a  pave- 
ment is  not  infrequently  based  upon  some 
feature  entirely  distinct  from  the  pavement  it- 
self.     Fig.    12    shows   the    defective   condition 


Fig.     13. — Upheaval    at    Sidewalk     Crossing. 


Transverse  cracks  in  pavements  are  com- 
monly the  result  of  alternate  changes  in  tem- 
perature, and  some  longitudinal  cracks  owe 
their  origin  to  the  same  cause.  Other  longi- 
tudinal cracks  are  occasioned  by  the  crosswise 
bending  of  the  pavement.  There  are  a  num- 
ber of  causes  which  would  occasion  bending 
strains  and  which  the  rigid  character  of  mono- 
lithic pavement  would  be  unable  to  endure 
without  fracture. 

Figure  10  shows  some  longitudinal  cracks 
between  the  rails  and  trolley  tracks  in  West 
14th  St.,  Cleveland,  O.,  which  are  attributed 
to  the  transverse  or  crosswise  bending  of 
these  paved  strips.  The  expansion  of  such 
narrow  strips  as  these  would  be  only  a  few 
hundredths  of  an  inch  for  a  range  of  100°  F. 
and  compression  forces  due  to  changes  in 
temperature  would  not  account  for  the  forma- 
tion of  these  cracks.  These  cracks  appear  to 
be  due  to  crosswise  bending  of  the  pavement, 
in  reaching  which  result  the  depression  of  the 
tracks  and  possibly  the  yielding  of  the  ties  on 
which  the  track  rests  are  important  factors. 

Figure  11  shows  the  appearance  of  one  of  a 
number  of  single  courses  of  creosoted  wood 
blocks  which  were  used  in  the  pavements  of 
East  32nd  St.,  Cleveland,  O.  These  courses 
of  wood  blocks  were  introduced  at  intervals 
of  about  150  ft,  each,  and  w-ere  evidently  in- 
tended for  the  purpose  of  performing  the 
functions  of  a  transverse  expansion  joint.  The 
bricks  adjacent  to  the  creosoted  wood  blocks 
were  spalled  in  a  number  of  places  as  shown 
by   the  cut.     The   middle   of   the   length   of  a 


of  the  trolley  track  on  Madison  Ave.,  Cleve- 
land, O.  This  street  appears  to  have  acquired 
an  unenviable  reputation  for  its  pavement 
when  in  fact  the  pavement  is  very  good,  but 
owing  to  a  particularly  poor  piece  of  trolley 
track  the  street  ran  only  be  crossed  with  dif- 
ficulty. 

Figure  13  illustrates  an  upheaval  of  a  side- 
walk crossing  on  Ravine  Ave..  Cleveland,  O. 
It  is  quite  unlikely  that  such  a  detail  will 
a.gain  be  used  since  the  disrupturing  eflfect  of 
exposure  to  high  summer  temperatures  on 
such  a  feature  is  well  known. 

Longitudinal  compressive  forces  are  well  re- 
sisted when  the  elements  of  the  pavement  par- 
allel to  its  length  are  straight  lines,  but  the 
introduction  of  sidewalk  crossings,  sharply 
cniwncd  thus  changing  the  elements  to  curved 
ones,  make  very  weak  places,  easily  upheaved 
by   rise   of  temperature. 

Strai.ght  members,  not  curved  ones,  are  em- 
ployed in  other  engineering  structures  to  sus- 
tain loads  of  compression  and  a  street  pave- 
ment is  an  engineering  structure  which  is 
governed  by  the  same  laws  as  other  structures 
which  are  similarly  loaded.  If  there  is  a  di- 
vergence in  a  pavement  from  the  best  form  of 
compression  member,  that  is,  a  flat  surface, 
for  drainage,  or  other  purposes,  the  departure 
should  be  a  minimum. 

In  conclusion  it  is  believed  that  the  integ- 
rity of  cement-filled  brick  pavements  can  best 
be  maintained  by  adopting  such  details  of  de- 
sign and  construction  as  will  enable  tlie  pave- 
ments  to  resist   forces  of   compression   which 


are  incident  to  alternate  changes  of  tempera- 
ture. 

That  provision  to  resist  such  compressive 
forces  should  apply  to  the  pavement  in  both 
longitudinal  and  crosswise  directions. 

That  initial  compression,  within  limits,  is  a 
desirable  feature  to  have  in  a  pavement  and 
that  it  seldom  happens  that  the  maximum 
compressive  stresses  occasioned  by  rise  of 
temperature  are  sufficient  to  cause  injury  to 
the  bricks  by  approach  to  their  crushing 
strength. 

That  the  middle  parts  of  the  lengths  of 
straight  streets  are  from  position  best  located 
to  maintain  the  continuity  of  the  pavements 
intact. 

That  open  ends  of  paved  streets  may  be  ex- 
pected to  display  creeping  tendencies  and  that 
such  creeping  will  occur. 

That  end  creeping  is  a  consequence  of  a 
permanent  lengthening  of  the  pavement  and 
while  individual  bricks  of  the  pavement  will 
successfully  resist  compression  stresses  inci- 
dent to  rise  of  temperature,  still  the  total  force 
thus  generated  is  too  great  to  admit  of  being 
entirely  resisted  by  marginal  curbs  or  other 
means  available. 

That  streets  having  others  enter  from  one 
side  only  are  unfavorably  situated  in  respect 
to  being  exposed  to  overstraining  forces. 

That  curved  roadways  have  a  tendency  to 
leave  the  inside  curbing  and  crowd  against  the 
outside. 

That  continuous  pavements  will  not  be  ex- 
pected to  remain  intact  at  short  reversed 
curves  in  roadways,  at  least  in  the  case  of 
streets  having  long  tangent  ends. 

That  pavements  to  successfully  resist  the 
compressive  stresses  caused  by  variations  in 
temperature,  should  be  laid  as  nearly  flat  as 
feasible,  that  is,  with  minimum  permissible 
crowning. 

That  cornpression  stresses  in  pavements  in 
directions  in  which  the  elements  are  straight 
lines  are  advantageous  rather  than  detrimen- 
tal and  assist  in  keeping  the  pavements  intact. 
Conversely,  that  compression  stresses  acting 
in  directions  in  which  the  elements  are  curved 
.■■re  menacing  to  the  integrity  of  the  pave- 
ments. 

The  compressive  stresses  referred  to  are 
those  caused  by  thermal  changes  and  which 
act  in  the  plane  of  the  pavement,  and  do  not 
refer  to  loads  or  stresses  normal  to  the  sur- 
face of  pavements,  such  as  wheel  pressures 
of  loaded  vehicles. 


A  New  Egyptian  Highway. — .\  highway 
130  miles  in  length  connecting  Alexandria 
and  Cairo  was  opened  for  travel  early  in  Oc- 
tober. This  is  the  first  roadway  between  the 
cities,  though  there  has  been  a  continuous 
track,  which  did  not  permit  wagon  travel.  At 
present  it  will  only  he  an  earthen  road  16  ft. 
wide,  the  earth  to  be  brought  to  a  surface  level 
and  rolled,  but  it  is  expected  thaf  in  time 
portions  passing  through  large  towns  will  be 
macadamized  through  the  towns  and  for  a 
little  distance  on  either  side.  The  estim.ited 
cost  of  the  earthen  road  is  $65,000,  while  a 
macadam  road  would  amount  to  over  $1,- 
000,000.  The  work  was  carried  out  by  con- 
tractors and  prison  labor.  The  annual  cost  of 
maiiKenance  is  estimated  at  $7,500. 


Imhoff  Tank  Patents  Upheld  in  Germany. 

— The  highest  court  in  Germany  reccnily  up- 
held the  validity  of  the  Imliofl'  sewage  tank 
patents  in  that  country.  Suit  for  tlie  nullifica- 
tion of  the  Imhoff  patent  was  brought  by  V. 
O.  Travis  and  E.  Ault  of  England,  who 
claimed  an  infringement  of  the  Travis  tank 
patent.  The  Imhoff  patent  was  held  valid  in 
hotU  process  and  apparatus  claims.  Royalties 
for  the  use  of  the  Imhoff  tank  in  the  I'nited 
States  are  based  on  the  population  to  be  served 
ultimately  by  the  tanks  in  a  given  installa- 
tion. For  instance  in  towns  of  1,000.  5,000. 
10,000  and  20,000  population,  the  royalties  are 
$80,  $255.  $400  ami  $740,  resnectively.  Royal- 
ties must  be  paid  when  construction  opera- 
lions  are  begun. 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


Methods   of    Laying    and    Repairing    a 

30-in.  Submerged  Water  Main  at 

Bridgeport,  Conn. 

The  methods  employed  by  the  Bridgeport 
Hydraulic  Co.  in  laying  a  30-in.  water  main 
under  a  river  600  ft.  wide  were  described  by 
Mr.  Fred.  S.  Wardwell  in  a  paper  before  the 
Connecticut  Society  of  Civil  Engineers.  The 
information  here  presented  is  from  Mr.  Ward- 
well's  paper. 

At  the  point  where  the  river  was  crossed  the 
depth  of  water  varied  from  0  to  15  ft.  at  mean 
low  water.  The  rise  and  fall  of  the  tide  was 
6%  ft.  The  river  is  a  navigable  stream,  so  the 
War  Department  required  a  clearance  of  20  ft. 
between  the  pipe  and  mean  low  water  level. 
This  necessitated  dredging  a  channel  across 
the  river  bottom.  The  pipe  line  was  supported 
on  a  pile  foundation  driven  into  the  excavated 
channel.  The  amount  of  material  to  be  ex- 
cavated was  estimated  at  5,300  cu.  yds.  How- 
ever, owing  to  the  running  of  the  mud,  for 
about  150  ft.  each  side  of  the  trench,  over 
15,000  cu.  yds.  were  dredged  and  towed  to  the 
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Fig.    1 — Plan    and    Vertical    Section    of    End 
Riser  Pipes  and   Pile   Foundation. 

public  dump.  After  the  original  dredging 
was  completed  an  orange  peel  bucket  dredge 
was  necessary  to  clean  out  the  run-in  as  the 
work  progressed. 

A  spruce  pile  foundation  was  driven,  four  at 
each  end,  to  support  the  30-in.  risers  and  two 
piles  for  each  r2-ft.  length  of  pipe  horizontal- 
ly submerged,  as  shown  in  Figs.  1  and  2.  Piles 
were  sawed  off  with  a  circular  saw  operated 
in  the  pile  driver  leads.  Saw-ofif  levels  were 
given  with  an  instrument,  reading  being  taken 
upon  the  saw  arbor. 

Yellow  pine  caps,  8  ins.  x  8  ins.,  were  drift 
bolted  to  a  pair  of  piles  for  each  12-ft.  pipe. 
The  cast  iron  pipe  weighed  approximately  400 
lbs.  per  lin.  ft.  Three  joints  in  every  48-ft. 
section  were  bell  and  spigot,  and  one  flanged. 
Four  pipes  were  made  up  on  a  grillage,  the 
deck  of  which  was  4  ft.  below  mean  high 
water. 

A  space  of  %  in.  in  width  was  left  between 
the  ends  of  the  spigots  and  bases  of  the  bells 
to  provide  for  internal  calking.  An  asbestos 
jointer  was  used  for  the  outside  in  running 
the  joints  and  a  clay  roll  inside.  Joints  were 
run  full  of  lead,  no  yarn  or  oakum  being  used. 
Calking  was  as  thorough  inside  as  out. 

Flanged  ends  connecting  successive  sections 


were  bolted  together  with  28  bolts  compress- 
ing a  %-in.  internal  measurement,  AAA 
lead  pipe  gasket  between  corresponding 
grooves  in  faces  of  abutting  flanges,  as  shown 
in  Fig.  3. 

The  inner  edges  of  all  flanges  were  beveled 
%  in.  to  allow  calking  from  the  inside.  This 
provision  proved  to  be  an  advantage,  for  all 
flanged  joints  were  made  up  with  lead  wool 
from  inside. 

After  the  first  riser  had  been  placed,  bulk- 
heads were  calked  into  each  four-pipe  section 
and  air  admitted  under  a  pressure  of  20  lbs. 
per  sq.  in.  and  maintained  until  the  pipe  was 
landed  upon  the  caps  and  bolted  up.  Each 
section,  without  air,  weighed  with  slings,  ap- 
proximately ten  tons.  No  attempt  was  made 
to  lift  a  section  until  the  coming  tide  had 
completely  covered  it ;  then,  with  compara- 
tively light  equipment,  it  was  hoisted  from 
the  grillage  and  moved  into  place,  upon  the 
yellow  pine  caps  in  the  trench,  where  it  was 
held  by  chocks  spiked  to  the  caps,  as  shown  in 
Fig.  2.  When  the  completed  line  was  cleared 
of  water  and  examined  not  a  bell  and  spigot 
joint  was  found  strained ;  the  same  condition 
was  recorded  several  months  later  when  they 
were  re-examined.  Two  flanged  joints  showed 
a  leak  of  a  few  drops. 

The  pipe  was  washed  out  and  water  from 
the  city  mains  turned  on ;  for  an  hour  there 
was  no  leak  that  could  be  measured  with  a 
standard  %-in.  meter — then  quite  a  leak  de- 
veloped, shown  by  the  meter  and  ebullition  at 
the  west  riser.  A  pressure  of  54  lbs.  per  sq. 
in.  had  pulled  the  lead  joints  in  the  land  con- 
nection, breaking  the  30-in.  riser  just  above 
the  flange,  12  ft.  below  the  land  pipe  flow  line. 
The  broken  pipe  was  replaced,  the  lead  joints 
in  the  land  connection  repaired  and  held  in 
place  by  clamps  and  long  rods.  While  repairs 
were  being  made  lead  wool  was  placed  in 
every  flange  joint  and  calked  from  the  inside. 
A  second  break  occurred  in  the  west  riser 
shortly  after  the  first,  it  being  below  the  low 
water  mark  and  the  mud ;  repairs  were  made 
by  using  an  internal  sleeve  about  5  ft.  in 
length.  Specifications  allowed  a  leakage  of  10 
gals,  per  hour. 

A  few  months  after  acceptance  of  this  work 
by  the  company,  a  leak  developed  large  enough 
to  disturb  the  surface  25  ft.  vertically  above 
the  pipe.  The  pipe  was  pumped  clear  of  water 
and  an  internal  examination  made,  after  being 
kept  clear  long  enough  to  demonstrate  that  it 
would  be  safe  to  send  a  man  inside.  The  pipe 
was  found  to  be  broken  beyond  repair;  it  had 
received  a  powerful  blow  from  the  outside; 
there  was  a  bruised  spot  from  which  radiated 
several  large  cracks.  The  general  appearance 
of  the  break  was  that  of  a  pane  of  glass 
cracked  by  the  impact  of  a  stone. 

The  gasket  in  the  groove  prevented  the 
broken  piece  being  removed  intact.  Bolts  were 
removed  from  the  flanged  joints  at  each  end 
and  the  broken  piece  reduced  to  fragments 
by  dropping  a  2,000-lb.  pile  driver  hammer 
upon  it.  The  three  sound  pieces  were  hoisted 
to  the  deck  of  a  lighter,  one  bell  was  cut  oft 
and  a  new  piece  of  pipe  provided  with  a  sleeve 
leaded  upon  the  spigot  end.  Repairs  were 
completed  by  replacing  the  four  pieces  and 
sleeve  in  the  pipe  line,  bolting  the  two  flanged 
joints  and  making  up  the  sleeve  with  cold  lead 
under  water;  for  this  purpose  a  pneumatic 
hammer  was  used.  All  of  the  diver's  work 
was  guided  by  the  sense  of  feeling  through  a 
pair  of  mittens. 

A  marked  deterioration  was  noticed  in  the 
nuts  and  flanges  removed.  The  surfaced 
flanges  were  never  recoated  and  that  upon  the 
nuts  had  been  worn  off  by  wrenches.  After  17 
months  of  submersion  what  was  good  gray 
iron  could  be  scraped  off  of  the  uncoated 
flanges  to  a  depth  of  1-16  in.  The  edges 
showed  the  greatest  action.  The  disintegrated 
material  was  the  consistency  of  workable 
putty.  The  nuts  resembled  many  pieces  of 
No.  27  gage  sheet  iron  pressed  together. 


The  western  riser  of  this  line,  29  ft.  in 
height,  made  up  rigidly  at  top  and  bottom  with 
right  angle  fittings,  is  constantly  menaced  by 
an  unsupported  bank  kept  in  vibration  by  pass- 
ing trains.  The  submerged  section  of  the  line, 
broken  by  a  45°  bend  laid  horizontally,  vi- 
brates   very    perceptibly    every    time    a    train 


^  of  d'lO'Cl  Block, 
[sawed  Diogonolly 


^no&Conta 


Fig.   2 — Vertical   Section   Through   Piles  and 
Cap    Supporting    Each    Intermediate    12- 
ft.  Length  of  Pipe. 

passes.     These  are  conditions  that  could  not 
have  been  avoided. 

Mr.  S.  P.  Minor  of  Bridgeport  was  the  en- 
gineer in  charge. 


A  Study  of  the  Disintegration  of  Con- 
crete  in    Sewage   Tanks    Caused   by 
Excessive     Hydrogen     Sulfid — 
Bacterial  Activity  in  the  Dis- 
integration. 
Many   engineers   have  noticed  the  tendency 
of  concrete  to  disintegrate  in  the  dosing  cham- 
ber   of    septic    tanks    above    the    water    line. 
During  the  summer  of  1910  one  of  the  edi- 
tors of  Engineering  and  Contracting,  who  was 
at    that    time    in    general    municipal    practice, 
had  occasion  to  inspect  the  septic  tank  at  Mc- 
Pherson,    Kansas.      During    the    examination 
of  the  operating  conditions  of  the  tank  it  was 
observecl  that  the  concrete  in  the  dosing  cham- 
ber   above    the     water     line    was     becoming 
soft  at  its  inner  surface.     The  concrete  could 
e.isily   be   chipped    off.    by   means   of   a   small 
stick  of  wood,  at  the  intersection  lines  of  the 
under  surface  of  the  concrete  roof  slab  and 
the  manhole  openings.  Similar  conditions  have 
been  noted  elsewhere  by  other  observers. 

In  a  bulletin,  No.  26,  just  issued  by  the 
Engineering  Expetiment  Station  of  the  Iowa 
State  College,  the  production  of  excessive 
hydrogen  sulphid  in  sewage  disposal  plants 
and  the  consequent  disintegration  of  the  con- 
crete is  discussed.  The  bulletin,  which  was 
prepared  by  Wm.  M.  Barr  and  R.  E.  Bu- 
chanan, determines  the  cause  of  the  disinte- 
gration of  concrete  by  the  agency  mentioned 
and  shows  that  the  changes  are  the  result  of 
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Fig.   3— Detail    of    Lead    Pipe   Gasket   at 
Flanged  Joints. 

bncterial  as  well  as  of  chemical  action.  The 
bulletin  is  short  and  its  essential  portions  are 
here  given. 

It  is  well  known  to  those  who  are  familiar 
with  the  operation  of  the  septic  tank,  that,  in 
the  chambers  of  such  tanks,  which  operate  in 
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TABLE  I.— CHEMICAL  ANALYSES  OF  RAW  SEWAGE. 

PAKTS  PEK  MILLION. 

, Nitrogen  as > 

AlVjumin-                                                 Oxygen  Solids 

Free  am-  oid  am-                                                       con-  on  evap-  Solids  on 

monla.      monia.  Nitrites.  Nitrates.  Chlorine,  sumed.  oration,  ignition. 

Hospital   for  Inebriates 21.00           C.SO           none     .     none          35.0           53.31  3,040  2,484 

32.60           4. CO           trace        trace           ....         114.7  3,902  2,C24 

Grinnell.    City    Plant 6.50           6.00           high          none           54.0           17. IS  950  776 

Grinnell,    Citv    Plant 11.50           6.00           122.0           10.74  1,114  894 

♦Knoxville.   Citv  Plant 25.00           6.00           trace         none          33.0           63.60  SCO  538 

•Ames,   City  Plant 18.20           S.20           ....            552  251 

♦Excessive  hydrogen  siilfid  could  not  be  observed  at  these  plants.  All  other  plants  examined. 
where  the  water  supply  contained  a  sm^aller  sulfate  content  than  that  shown  for  the  city  of  Knox- 
ville in  the  next  table,   showed  no  excessive  odor  of  hydrogen  sulfld. 


the  absence  of  light  and  air,  the  bacteria  pro- 
duce, in  the  decomposition  of  the  organic 
matter  of  the  sewage,  quantities  of  reducing 
gases.  Among  these  decomposition  products 
is  observed  more  or  less  hydrogen  sulfid  gas, 
resulting  in  most  cases  from  the  decomposi- 
tion of  organic  sulfur  compounds  existing  in 
the  sewage.  In  most  tanks  of  this  character 
the  amount  of  hydrogen  sultid  thus  liberated 
is  not  sufficiently  large  to  cause  complaint 
from  excessive  odors  or  to  account  for  con- 
ditions observed  in  certain  tanks  by  the 
writers. 

As  early  as  November,  1908,  one  of  the 
writers  visited  the  sewage  disposal  plant  of 
the  Inebriate  Hospital  at  Knoxville,  Iowa,  and 
observed  the  following  conditions :  The  con- 
crete composing  the  roof  and  portions  of  the 
walls  above  the  high  water  line  in  the  dosing 
chamber  was  rapidly  disintegrating.  The 
undersurface  of  the  roof  was  found  to  be 
decomposed  to  a  depth  of  two  or  more  cen- 
timeters. Quantities  of  free  sulfur  were  de- 
posited on  the  walls,  and  the  calcium  com- 
pounds of  the  cement  were  found  to  have 
been  converted  near  the  surface  into  crystals 
of  gypsum.  Large  quantities  of  hydrogen 
sulfid  were  given  off  when  the  dosing  cham- 
ber discharged,  causing  complaint  of  foul 
odors  by  neighbors  and  residents  at  the  hos- 
pital. Not  long  after  this  date  a  similar  con- 
dition was  observed  in  the  septic  tank  oper- 
ated by  the  city  of  Grinnell,  Iowa. 

In  both  these  cases,  various  measures  have 
been  tried  to  prevent  the  formation  of  exces- 
sive odors  and  decomposition  of  the  con- 
crete. A  water  softening  plant  was  put  in  at 
the  Kno.xville  institution,  thinking  this  might 
improve  conditions,  but,  except  for  making 
the  water  more  desirable  for  domestic  pur- 
poses, nothing  was  achieved.  Frequent  clean- 
ing of  the  tank,  and  disinfecting  at  the  time 
of  cleaning  did  not  materially  help  matters. 

During  the  progress  of  this  investigation 
our  attention  was  called  to  the  septic  tank 
at  the  State  Hospital  at  Mt.  Pleasant,  and 
before  visiting  the  place,  an  analysis  of  the 
water  s\ipply  used  by  the  hospital  caused  us 
to  predict  the  conditions  existing  there.  A 
visit  confirm.ed  the  prediction,  in  that  the 
septic  tank  there  was  found  to  be  in  about 
the  same  condition  as  the  two  first  examined. 

OBJECT   OF    INVESTIG."lTION. 

The  object  of  this  investigation  was  to  de- 
termine the  cause  of  the  conditions  already 
stated,  and  to  determine  whether  bacteria 
were  in  any  measure  responsible  for  the 
changes,  or  whether  they  were  purely  of  a 
chemical  nature. 

The  various  observations  made  by  us,  to- 
gether with  analyses  of  the  water  supplies 
and  the  sewage,  seemed  to  point  to  some  def- 
inite relationship  existing  between  the  com- 
pounds of  sulfur  in  the  water  supply  and  the 

TABLE   11,— AMOUNT   OF  SULFUR  IN   SEW- 
AGE  AND   TANK  EFFLUENTS. 

Total  Soluble 
sulfur  sulfur 
SO       SO. 
Inebriate    hospital,  Paris  per 

I — million — > 

Knoxville,    la Water    supply..     1,664     1,664 

Knoxville,    la Softened    water     1,566     1,;)60 

Knoxville,    la Raw   sewage...     1,552     1,533 

Knoxville.    la Tanlc   efhuent 96^ 

Grinnell,    la Water  supply. .        476        4,6 

Grinnell,    la Raw  sewage...        4»2        427 

Grinnell,    la Tank    efHuent. .        381        35J 

State    hospital,    . 
Mt.   Pleasant.  la... Water  supply..        900        900 
Mt.   Pleasant,  la... Raw   sewage...        Sil        S50 
Mt.   Pleasant,  la... Tank    effluent..         716        690 

Knoxville,    la Water  supply. .        143        14j 

■Knoxville,    la Raw   sewage...        163        147 

Knoxville,    la Tank  effluent 145 


formation  of  excessive  hydrogen  sulfid,  with 
^consequent  formation  of  sulfuric  acid  on  the 
'walls  of  the  dosing  chamber  and  disintegra- 
tion of  the  concrete. 

This  was  used  for  a  working  hypothesis 
for  the  following  reasons :  1.  The  water  sup- 
plies in  the  cases  observed  were  found  to  have 
an  unusually  high  content  of  sulfates.  2.  The 
odor  of  hydrogen  sulfid  was,  in  all  cases,  very 
pronounced  about  the  dosing  chamber.  3.  Free 
sulfur  was  found  floating  on  the  surface  of 
sewage  which  had  been  standing  for  some 
time,  and  quantities  of  free  sulfur  w'ere  de- 
posited on  the  walls  in  various  parts  of  the 
septic  tank.  4.  An  abundance  of  sulfur  bac- 
teria W'as  evident  upon  microscopic  examina- 
tion. 5.  The  disintegrating  concrete  showed 
much  greater  amounts  of  sulfate  than  the  un- 
affected concrete,  and  as  already  stated 
showed  crystals  of  gypsum  on  microscopic  ex- 
amination. 

The  topic  will  be  considered  under  the  fol- 
lowing heads :  1.  The  evolution  of  hydro- 
gen sulfid  by  the  decomposition  of  organic 
compounds.  2.  The  reduction  of  sulfates  to 
sulfids.  3.  The  oxidation  of  sulfids  to  sul- 
fates. 4.  The  disintegration  of  the  concrete 
by  the  sulfuric  acid  produced. 

EVOLUTION    OF    HYDROGEN    SULFID    FROM    ORG.^NIC 
COMPOUNDS. 

A  large  proportion  of  proteins  contain  a 
considerable  percentage  of  sulfur.  When  such 
compounds  are  decomposed  in  the  absence  of 
oxygen,  the  sulfur  makes  its  appearance  for 
the  most  part  in  combination  with  hydrogen 
as  hydrogen  sulfid.  Inasmuch  as  proteins  and 
the  products  of  hydrolytic  cleavage  are  gen- 
erally to  be  found  in  sewage,  it  is  to  be  ex- 
pected that  a  certain  amount  of  hydrogen  sul- 
fid will  be  developed  in  such  sewage  as  it 
passes  through  an  anaerobic  septic  tank.  The 
quantity  so  produced  is  not  large  and  ordi- 
narily little  of  it  escapes  into  the  air.  Even 
in  open  septic  tanks  the  heavy  membrane  or 
scum  which  usually  forms  contains  many  oxi- 
dizing bacteria,  which  may  effectually  prevent 
the  escape  of  hydrogen  sulfid.  In  this  spe- 
cific instance  the  amount  of  hydrogen  sulfid 
evolved  cannot  be  entirely  accounted  for  by 
the  decomposition  of  such  protein  substances, 
for  analyses  of  the  raw  sewage  (see  Table  I) 
show  it  to  be  no  higher  in  albuminoid  am- 
monia, that  is  to  say  proteins  and  their  de- 
composition products,  than  sewage  from  other 
disposal  plants  in  which  there  is  much  less 
evolution  of  this  gas. 

REDUCTION    or    SULF.\TES    TO    SULFIDS. 

Chemical  analyses  of  the  raw  sewage  and 
effluents  were  made  to  determine  the  amount 
of  sulfates  in  solution,  and  tlie  total  sulfates  in 
the  raw  sevi'age.  These  results  indicate,  first, 
that  the  organic  matter  in  normal  sewage 
does  not  contain  enough  sulfur  to  produce 
the  quantities  of  hydrogen  sulfid  observed ; 
second,  that  where  the  sulfates  in  the  original 
.vater  supply  arc  high,  there  is  a  marked  re- 
duction in  the  amount  of  mineral  sulfates 
found  in  the  effluent,  showing  that  a  portion 
of  these  mineral  sulfates  must  have  been  re- 
duced and  removed  from  solution. 

In  the  three  cases  where  excessive  hydro- 
gen sulfid  was  observed  these  relations  are 
very  marked.  Several  other  septic  tanks  were 
observed    where    the    sulfites    (SO,)    in    the 


water  supply  ranged  from  16  to  14.3  parts  per 
1,000,000  as  at  the  Knoxville  city  plant  and  in 
all  cases  very  little  hydrogen  sulfid  could  be 
detected  at  the  sewage  disposal  plant.  The 
Knoxville  city  plant  shows  the  highest  sul- 
fates in  the  raw  sewage  of  any  plant  observed 
where  excessive  odors  of  hydrogen  sulfid  did 
not  appear,  and  it  is  doubtful  whether  this 
amount  of  sulfates  might  not  cause  trouble  in 
some  cases. 

Table  II  shows  the  amount  of  sulfur  in  the 
sewage  calculated  as  SO.  and  the  amount  in 
the  effluents,  showing  how  it  has  been  re- 
moved by  reduction  to  hydrogen  sulfid. 

The  investigations  of  various  European 
workers  have  demonstrated  that  certain  anscr- 
obic  bacteria  in  the  presence  of  organic  sub- 
stances reduce  sulfates  to  sulfids.  Each  of 
these  investigators  isolated  specific  organisms, 
which,  when  inoculated  into  sterile  solutions 
containing  sulfates  and  a  little  organic  mat- 
ter, brought  about  a  very  considerable  evolu- 
tion of  H:S.  It  was  therefore  thought  possi- 
ble that  the  large  amount  of  this  gas  given 
off  in  the  septic  tank  and  the  dosing  chamber 
might  be  due  in  part  at  least  to  a  reduction  of 
the  sulfates  of  the  water  supply.  .\  chemical 
analysis  of  this  water  showed  it  to  be  excep- 
tionally high  in  sulfates.  Tests  were  accord- 
ingly made  to  determine  whether  or  not  such 
sulfates  under  the  septic  conditions  of  this 
plant   would   be  transformed  into   suWds. 

The  solutions  given  in  Table  III  were  pre- 
pared into  two  liter  lots,  and  500  cc.  placed 
in  each  of  four  liter  flasks,  the  solution  in 
each  case  being  covered  by  a  layer  of  neutral 
paraffine  oil.  This  furnished  anaerobic  condi- 
tions for  bacterial  growth,  inasmuch  as  par- 
affine oil  permits  little  or  no  o.xygen  to  pene- 
trate it.  After  sterilization  three  of  each  set 
of  flasks  were  inoculated,  one  being  retained 
as  a  check.  The  material  used  in  inoculation 
was  secured  from  different  parts  of  the  sep- 
tic tank  and  dosing  chamber  of  the  plant  at 
the  State  Hospital  for  Inebriates.  After  in- 
oculation the  flasks  were  kept  in  the  labora- 
tory at  a  temperature  of  about  18'  C. 

The  iron  in  each  of  the  solutions  was  added 
as  an  indicator.  The  formation  of  any  sulfid 
is  shown  by  the  deposition  of  black  iron  sulfid. 
Within  two  or  three  days  the  solutions  2,  3, 
4,  5  and  6  of  Table  III,  almost  without  excep- 
tion, began  to  turn  gray,  and  within  two  weeks 
an  abundant  precipitate  of  iron  sulfid  was 
visible  in  all.  It  is  evident  then  that  bacteria 
having  the  power  to  reduce  sulfates  to  sulfids 
were  present  in  numbers  in  the  sewage  in 
question.  The  quantity  of  sulfate  daily  enter- 
ing the  plant  justifies  the  conclusion  that 
much  of  the  H:S  developed  in  the  lank  is 
formed  by  the  deoxidation  of  such  sulfates. 
The  relative  importance  of  protein  decom- 
position and  sulfate  reduction  in  the  produc- 
tion of  HiS  cannot  at  present  be  determined. 

ISOL.'KTION    OF    SULF.-^TE    REDUCING    B.\CTERIA. 

Stained  mounts  were  prepared  at  intervals 
from  each  of  the  flasks  described  above.  At 
first  no  bacterial  type  of  organism  appeared  to 
predominate,  large  and  small  bacilli,  cocci 
and  a  few  spirilla  were  present.  .\t  the  end 
of  the  two  weeks  most  of  the  flasks  showed  a 
decided  predominance  of  spirilla.  Those  con- 
taining the  highest  percentage  of  hydrogen 
sulfid  were  practically  pure  cultures  of  this 
organism.  The  organism  is  actively  motile 
under  anxrobic  conditions. 

A  medium  of  the  same  composition  as  so- 
lution 5,  prescribed  above,  with  the  addition 
of  1.5  per  cent,  agar  agar,  was  used  for  the 
purpose  of  isolation.  Different  dilutions  were 
plated  and  the  medium  covered  with  paraffine 
to  exclude  oxygen.  In  three  to  four  days 
black  specks  appeared  in  the  plates,  the  areas 
of  discoloration  often  reaching  10  mm.  by»the 
end  of  a  week.  Near  the  center  of  such 
areas  could  be  observed  small  opaque  colo- 
nies, generally  considerably  less  than  1  mm. 
in   diameter.     These  colonies   were   found   to 


TABLE  m.- 
Materlal.  ,  Sol.  1.  .^ol 

Tap  water   LOOO  cc.         1,000 

XaCl   i^O.  e- 

K,.HPO.     •••;»?. 

.\sparagln    „  „ '^• 

.\FgSO.    8.0  g. 

Na^SO.    •„•;•■•■ 

FeSO.    0.1  g. 


COMPOSITION  OF  MEDIA  USED.  ^ 

2  Sol.  S.  Sol.  4.  Sol.  5.  Sol.  6. 

cc.        1.000  cc.        1.000  cc.        1.000  cc.        1.000  cc. 


O.Fi  g. 

O.Spr;' 

■  bis  B."  ■ 

■  (i.S  g." 

O.S'g.' 

1.0  g. 

8.0  g. 

1.0  g. 
"2.0" '%.  ' 

1.0  g. 

V.bg." 

1.0  g. 

io.b  K.'  ■ 

1.0  g. 
2.0  g. 

O.T  g. 

0.1  g. 

0.1  g. 

0.1  g. 

b.i  '%. 
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consist  of  the  characteristic  spirillum  noted 
above.  When  grown  in  test  tubes  containing 
solution  No.  5  under  anaerobic  condition,  pure 
cultures  were  found  to  produce  a  rapid  reduc- 
tion of  sulfates  to  sulfids. 

It  ina\'  be  concluded  that  in  the  particular 
sewage  of  the  Knoxville  asylum  this  spirillum 
alone  is  capable  of  producing  hydrogen  sulfid 
in  quantities  sufficient  to  account  for  the 
amount  present  in  the  dosing  chamber  and 
septic  tank. 

THE     OXID.\T10N     OF     SULFIDS     TO     SULFATES. 

Examination  of  the  dosing  chambers  of  the 
tanks  observed  showed  that  the  moisture  on 
the  walls  was  strongly  acid  with  sulfuric  acid. 
A  considerable  portion  of  this  acid  was  doubt- 
less produced  by  atmospheric  oxidation  of  the 
hydrogen  sulfid,  which  of  itself  might  account 
for  the  formation  of  the  sulfuric  acid  and  the 
sulfates  fdund.  The  bacterial  study,  however, 
shows  another  agent  which  aids  materially  in 
the  oxidation  of  the  hydrogen  sulfid. 

The  work  of  various  European  investiga- 
tors has  shown  that  certain  groups  of  bacteria 
under  aerobic  conditions  may  utilize  hydrogen 
sultid  by  direct  or  indirect  oxidation  as  a 
source  of  energy.  The  first  evidence  of  such 
oxidation  is  frequently  the  accumulation 
within  the  bacterial  cell  of  granules  of  free 
sulfur.  These  may  be  recognized  microscopic- 
ally by  their  relatively  high  refractive  index, 
by  their  solubility  in  carbon  disulfid  and  by 
the  characteristic  crystals  which  form  when 
such  solutions  are  allowed  to  dry  upon  a 
glass  slide.  These  organisms  are  found  later 
to  further  oxidize  this  free  sulfur,  the  final 
product  being  sulfuric  acid.  The  organic  food 
requirements  of  these  bacteria  seem  to  be 
very  small,  indeed :  many  apparently  utilize 
the  carbon  dio.xid  of  the  atmosphere  and  very 
simple  compounds  of  nitrogen. 

In  an  examination  of  the  septic  tank  in 
question  one  of  these  oxidizing  sulfur  organ- 
isms (Beggialoa)  w'as  found  growing  abun- 
dantly in  some  places  on  the  surface  of  the 
scum.  Disintegrating  concrete,  moreover,  was 
covered  by  a  lu.xuriant  growth  of  molds  and 
bacteria.  A  comparison  of  the  chemical  anal- 
ysis of  undisintegrated  concrete,  see  chemical 
analysis  below,  and  that  which  had  undergone 
partial  disintegration  shows  a  notable  increase 
in  the  amount  of  sulfate  present  in  the  latter. 
It  should  be  noted  further  that  the  concrete 
below  the  water  line  of  the  septic  tank  and 
dosing  chamber  had  disintegrated  little  or 
none  at  all.  It  seemed  evident,  therefore,  that 
hydrogen  sulfid  alone  could  not  be  the  imme- 
diate cause  of  .such  disintegration,  for  it  is 
constantly  present  in  the  sewage  in  contact 
with  these  walls.  Inasmuch  as  bacteria,  how- 
ever, seemed  to  thrive  in  the  moisture  gener- 
.?lly  present  on  the  under  side  of  the  roof  and 
on  the  w-alls,  it  seems  probable  that  much  of 
the  hydrogen  sulfid  arising  from  the  sewage 
is  absorbed  and  then  converted  into  sulfuric 
acid   through   the   agency  of  bacteria. 

The  following  analysis  of  the  disintegrated 
concrete  wall  in  the  septic  tank  at  Grinnell, 
Iowa,  showing  the  variation  in  sulfur  content 
of  different  parts  of  concrete  follows.  The 
outer  layer  consisted  largely  of  a  deposit  Of 
free  sulfur. 

Free     Sulfates 
sulfur.     (SO,) 
First  or  outer  layer,  about  1  cm. 

thick   19.7%         1.2% 

Second    laver,    immediately    be- 

neatli  first  7.2%       21.0% 

Third   layer,  about  5  cm.  below 

surface    27%.    6.75% 

One  hundred  centimeter  flasks  containing 
various  sulfids  were  inoculated  with  material 
from  the  disintegrated  concrete  and  examined 
from  time  to  time.  In  some  of  these  flasks 
Be^giatoa  filaments  developed,  showing  their 
characteristic  sulfur  granules  within  the  cells. 
However,  active  oxidation  of  the  sulfids  to 
sulfates  occurred  in  the  other  flasks  in  the 
absence  of  Beggiatoa,  apparently  through  the 
agency  of  other  bacteria  which  swarmed  in 
such  cultures. 

The  following  solution  was  prepared  to  de- 
termine definitely  whether  or  not  such  bac- 
teria were  actually  capable  i  i  oxidizing  sul- 
fids to  sulfates:  Freshly  precipitated,  chem- 
icallv  pure  iron   sulfid  and  calcium   carbonate 


were  added  in  equal  amounts  in  100  cc.  flasks. 
To  each  of  these  flasks  was  then  added  5  cc. 
of  Knop's  solution  and  after  sterilization  five 
were  inoculated,  the  remaining  being  retamed 
as  checks.  Within  a  week  the  inoculated -so- 
lutions became  cloudy,  the  uninoculated  re- 
maining clear.  Stained  mounts  showed  the 
presence  of  a  capsulated  rod  showing  polar 
staining  in  all  inoculated  flasks.  This  organ- 
ism was  present  in  all  of  these  flasks  in  prac- 
tically pure  cultures.  Comparative  analyses  of 
the  contents  of  the  check  and  of  these  flasks 
showed  that  in  those  in  wdiich  bacteria  had 
been  developed  between  two  and  three  times 
as  much  sulfate  was  present  as  in  the  check. 
The  presence  of  this  organism  in  the  solu- 
tion undoubtedly  was  the  cause  of  the  rapid 
oxidation  of  the  sulfids  which  took  place. 
However,  the  organism  has  not  as  yet  been 
isolated  in  pure  cultures  and  quantitative 
studies  made  of  its  oxidizing  power. 

The  data  at  hand  are  sufficient  to  convince 
us  that  bacteria  may  be  responsible,  in  part 
at  least,  for  the  oxidation  of  sulfids  to  sul- 
fates under  the  conditions  as  they  exist  in  the 
sewage  disposal  plants  here 'discussed. 

DECOMPOSITION    OF    CONCRETE   BY    SULFURIC   ACID. 

As  rapidly  as  sulfuric  acid  is  produced  by 
bacteria  working  in  and  on  the  concrete  or  by 
atmospheric  oxidation,  it  reacts  with  the  cal- 
cium compounds  of  the  cement,  forming  cal- 
cium sulfate  or   gypsum. 

This  takes  up  water  of  crystalization  and 
swells  considerably,  the  result  being  a  crackmg 
and  pulverizing  action  and  a  consequent  dis- 
integration. 

OTHER    WORK    ON    BACTERIAL    DISINTEGRATION    OF 
CONCRETE. 

Careful  search  has  failed  to  reveal  any  ac- 
count of  bacterial  disintegration  tif  concrete 
through  the  action  of  sulfids  or  sulfates.  R. 
Grieg  Smith  investigated  the  disintegration  of 
concrete  in  the  open  canals  that  convey  the 
city  water  supply  of  Sydney,  New  South 
Wales.  He  was  led  to  study  the  action  of 
nitrifying  bacteria  on  concrete  .  through  the 
work  of  Stutzer  and  Hartleb,  who  suggest 
that  such  forms  might  assist  in  the  disintegra- 
tion of  the  cement  of  water  reservoirs.  He 
concludes,  however,  that  "there  is  considerable 
room  for  doubt  regarding  the  action  of  micro- 
organisrris  on  cement.  There  is  more  reason 
to  believe  that  the  action  is  purely  chemical." 
His  conclusion  would  seem  to  agree  with 
those  of  Tannatt  and  Burke,  who  found  dis- 
integration of  concrete  tile  to  take  place  when 
in  contact  with  soil  rich  in  sulfates.  That 
even  in  alkaline  regions  bacteria  may  possibly 
have  something  to  do  with  concrete  disinte- 
gration is  evidenced  from  the  work  here  re- 
corded and  the  statement  of  Schreiner,  Os- 
wald and  Failyer  to  the  effect  that  hydrogen 
sulfid  is  produced  in  the  drainage  water  from 
gypsum  alkali  lands  and  from  iron  pyrites. 

SUMMARY. 

1.  In  three  of  the  sewage  disposal  plants 
observed,  viz:  Grinnell,  State  Inebriate  Hos- 
pital and  State  Hospital  at  Mt.  Pleasant,  large 
quantities  of  hydrogen  sulfid  are  evolved.  This 
sulfid  is  produced  in  two  ways :  (a)  By  the 
bacterial  decomposition  of  sulfur-containing 
proteins  and  related  compounds  and  (b)  the 
reduction  of  sulfates  which  are  contained  in 
unusual  amounts  in  the  water  supplies  used. 
Of  the  two  the  second  seems  to  be  the  more 
important. 

2.  The  organism  chiefly  responsible  for  the 
reduction  of  sulfates  and  evolution  of  the  sul- 
fids is  a  spiral  bacterium  closely  related  to. 
if  not  identical  with,  Sfirilluin  dcsulfuricans. 

•3.  The  hydrogen  sulfid  which  escapes  as 
gas  from  the  sewage,  particularly  in  the  dos- 
ing chamber,  is  partially  dissolved  in  the  mois- 
ture on  the  under  side  of  the  roof  and  con- 
crete walls.  Here  it  is  oxidized  to  sulfuric 
acid  partly  by  atmospheric  oxidation  and 
partly  by  bacterial  action.  The  sulfuric  acid 
acts  upon  the  calcium  compounds  in  the  con- 
crete forming  calcium  sulfate,  and  breaking 
down  the  concrete.  An  excess  of  free  sulfur 
is  often  deposited  which  the  oxidizing  agen- 
cies have  not  converted  into  sulfate. 

4.  The  exact  species  of  the  organisms  re- 
sponsible for  the  conversion  of  hydrogen  sul- 


fid into  sulfuric  acid  have  not  been  deter- 
mined. That  bacteria,  however,  in  mixed  cul- 
tures may  bring  about  this  change  has  been 
demonstrated.  Beggiatoa  and  a  Bacillus  have 
been  isolated  and  probably  are  the  most  irn- 
portant  organisms  in  bringing  about  this 
change. 


Some  Notes  on  Construction  Methods 

and  Costs  of  Work  on  the  Los 

Angeles  Aqueduct. 

Previous  articles  in  this  journal,  see  May 
4,  1910,  May  18,  1910,  May  31,  1911,  June  12, 
1912,  July  '3,  1912,  have  described  various 
phases  of  the  work  on  the  Los  Angeles  aque- 
duct. The  first  article  mentioned  outlines  the 
general  features  of  design;  the  others  give 
methods  and  costs  of  constructing  various 
major  features  of  the  project.  In  the  present 
article  some  miscellaneous  notes  on  construc- 
tion methods  and  costs  are  given.  This  in- 
formation is  abstracted  from  the  latest  annual 
report  of  Wm.  Mulholland,   Chief  Engineer. 

Owens  Valley  Division. — This  division  of 
the  aqueduct  consists  of  an  unlined  earthen 
canal  38  ft.  wide  on  the  bottom  and  G2  ft. 
wide  on  the  water  line.  The  excavation  was 
done  by  floating  dredges  operated  by  electric 
power  from  the  city's  hydro-electric  plants. 
The  excavation  amounted  to  15  cu.  yds.  per 
lineal  foot,  and  this  was  removed  at  an  aver- 
age cost  of  $1.75  per  lineal  foot  of  canal.  This 
figure  covers  all  operating  charges.  The  total 
cost,  including  administration,  equipment, 
bridges,  buildings  and  roads,  and  all  sundry 
charges,  amounts  to  $3.60  per  lineal  foot  of 
canal  for  this  division.  All  work  on  the  aque- 
duct »s  done  by  day  labor. 

The  prevailing  elevation  of  the  water  plane 
is  from  2  to  4  ft.  below  the  surface  of  the 
ground,  and  as  the  canal  has  an  average  depth 
of  10  ft.,  it  would  have  been  ■exceedingly  dif- 
ficult and  expensive  to  line  it  with  concrete. 
Moreover,  in  passing  through  moist  bottom 
lands  the  canal  gains  rather  than  loses  in  flow 
as  shown  by  measurement. 

Olancha  Division. — Two  steam  shovels  and 
one  electric  shovel  of  the  Model  CO  size  were 
first  put  to  work  on  the  Alancha  Division.  A 
third  Model  60  was  purchased  and  started  ex- 
cavating at  the  North  Haiwee  dam  on  Jan- 
uary, 1911,  working  northerly  to  a  connection 
with  the  unlined  canal  in  Owens  Valley.  At 
the  pre-scnt  time,  only  9  miles  of  excavation 
and  12  miles  of  concreting  remain  to  be  done, 
out  of  the  GO  miles  of  conduit  from  the  Hai- 
w-,ee  reservoir  to  the  intake.  During  the  past 
12  months,  15.63  miles  of  excavation  and  13.10 
miles  of  concreting  were  completed. 

Some  very  heavy  side-hill  work  has  been 
encountered,  consisting  of  rock  cuts  of  from 
30  to  50  ft.  on  the  upper  slope,  and 
also  of  hea\'y  cuts  on  side  hills  cov- 
ered with  boulders  where  the  upper  slope 
called  for  as  much  as  70  ft.  of  excavation.  In 
the  Lone  Pine  delta  enormous  boulders  vary- 
ing from  10  to  30  ft.  in  diameter,  had  to  be 
moved.  On  this  rock  work  power  drills  were 
operated  to  advantage  by  th*;  steam  from  the 
shovels.  The  steam  shovels  themselves  were 
able  to  push  boulders  weighing  from  8  to  10 
tons  out  of  the  excavation  and  onto  the  bank. 
Where  these  deep  side-hill  cuts  have  been  en- 
countered, it  was  found  advantageous  to  use 
two  steam  shovels  tandem,  one  working  ahead 
of  the  other,  cutting  down  the  upper  half  of 
the  slope  and  throwing  it  down  to  the  lower 
shovel  which  would  cut  out  the  canal  excava- 
tion and  throw  the  material  from  the  first 
shovel  on  down  the  side  hill.  This  work  is 
expensive  and  difficult,  but  it  is  being  very 
economically  handled. 

It  has  been  found  necessary  during  the 
winter  months  to  carefully  guard  the  concrete 
from  freezing  during  the  night.  This  has 
been  accomplished  by  heatinp  in  boilers  the 
water  with  which  the  concrete  is  made,  in 
order  to  speed  up  the  setting  time  of  the  con- 
crete. After  the  warm  concrete  is  placed,  it 
is  covered  with  2-in.  planks  to  keep  the  heat  in 
and  prevent  the  frost  from  affecting  it. 

Twenty-three  miles  of   concrete  lined   ditch 
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on  this  division  have  been  either  completely  or 
partially  tilled  with  water  for  the  purpose  of 
testing.  No  signs  of  failure  were  encount- 
ered and  the  seepage  losses  were  moderate 
with  the  exception  of  the  extreme  southern 
end  of  the  Olancha  Division. 

The  effect  of  the  alkali  of  the  desert  on 
concrete  has  been  questioned.  In  order  to 
test  this,  blocks  of  concrete  made  of  tufa  ce- 
ment have  been  submerged  near  the  shore  line 
of  Owefts  Lake  for  about  a  year.  This  water, 
owing  to  the  fact  that  the  lake  has  no  outlet,  is 
intensely  alkaline,  having  a  specific  gravity  Of 
1.2.  Another  block  was  immersed  at  the  same 
time  in  fresh  water,  and  at  the  end  of  the  test 
no  difference  could  be  observed  between  the 
two. 

Haiwee  Reservoir  Division. — The  North 
Haiwee  dam  and  the  South  Haiwee  dam  are 
7%  miles  apart.  The  Haiwee  reservoir  is 
located  in  a  pass,  the  north  dam  bein?  7  miles 
south  of  Owens  Lake.  The  ultimate  elevation 
of  the  high  water  in  the  Haiwee  reservoir  will 
be  3,764  ft.  The  area  of  the  water  surface 
will  be  2,100  acres  and  the  capacity  of  the 
reservoir  will  be  63,800  acre  feet,  or  enough 
water  to  run  the  full  capacity  of  the  aqueduct 
for  80  days. 

The  length  of  the  North  Haiwee  dam  is 
1,890  ft.,  the  maximum  height  46  ft.,  and  the 
number  of  yards  of  earth  to  build  a  dam  hav- 
ing slopes  of  2%  horizontal  to  1  vertical  on 
each  side,  with  a  20  ft.  top  will  be  200,637. 
The  maximum  depth  of  water  against  this 
North  dam  will  be  36   ft. 

This  dam  is  being  built  by  the  hydraulic 
method.  The  waters  of  Cottonwood  Creek 
are  run  down  the  completed  Dortion  of  the 
aqueduct  at  the  dam,  at  which  point  they  are 
discharged  through  a  jetting  pump  of  100  lbs. 
pressure  to  the  square  inch  and  through 
hydraulic  nozzles  against  an  earthen  embank- 
ment. The  water  and  soil  are  then  run  down 
an  iron  flume  to  a  sump  and  picked  up  by  a 
mud  pump  and  discharged  through  a  12-in. 
pipe  line  to  the  dam  site.  The  jetting  pump 
is  of  the  centrifugal  type  with  10-in.  suction, 
and  is  driven  by  a  100  h.p.  electric  motor.  The 
mud  pump  has  12-in.  suction  and  is  run  with 
two  100  HP.  motors. 

It  is  proposed  to  put  a  concrete  face  on  the 
water  side  of  this  dam  to  avoid  wave  erosion, 
but  the  top  and  north  side  of  the  dam  will  be 
protected  from  the  wind  by  oiling.  This  dam 
is  low  and  is  more  in  the  nature  of  a  levee 
than  a  dam.  The  depth  to  bedrock  at  this 
point  is  known  to  be  120  ft.,  the  material  on 
top  of  the  bedrock  being  a  silt  and  fine  sand. 
The  grade  of  the  valley  across  which  the  dam 
is  built  is  very  flat  and  seepage  losses  prob- 
ably will  be  small.  In  case  they  are  trouble- 
some, it  is  proposed  to  run  a  large  quantity  of 
muddy  water  over  the  floor  of  the  valley 
adjacent  to  the  dam  and  seal  it  in  this  way. 
The  cost  of  going  down  to  bedrock  at  this 
dam  site  would  be  fully  $70,000.  The  water 
will  enter  the  Haiwee  reservoir  at  the  west 
end  of  the  North  Haiwee  dam,  and  will  be 
carried  1,200  ft.  beyond  the  dam  and  dis- 
charged into  a  ravine  over  a  boulder  bed. 
Between  the  North  and  South  dams,  in  the 
bed  of  the  reservoir  there  are  two  divides, 
through  which  it  is  proposed  to  make  a  cut 
with  a  steam  shovel. 

The  South  Haiwee  dam  is  now  80  per  cent 
done.  It  will  be  1,523  ft.  long  and  91  ft. 
high,  and  contain  559,730  cu.  yds.  of  earth. 
The  dam  will  have  slopes  of  IVz  horizontal  to 
1  vertical  on  each  side,  with  a  top  width  of 
20  ft.,  and  a  maximum  width  at  its  base  of 
459  ft.  At  this  point  on  account  of  the  depth 
of  water,  a  corewall  was  put  down  to  bed- 
rock, a  maximum  depth  of  120  ft.  at  a  cost  of 
$70,000.  When  the  trench  had  been  excavated 
and  timbered,  it  was  partially  filled  with  water 
from  Haiwee  Creek,  and  then  filled  with  a 
tough,  dense  clay.  This  clay  has  become  thor- 
oughly compacted,  both  by  its  own  weight  and 
by  the  weight  of  the  dam  resting  on  top  of  it. 

The  equipment  at  the  South  Haiwee  dam 
consists  of  a  belt  line  of  railroad  which  passes 
from  the  clay  pits  to  the  dam  and  return.  At 
each  end  of  the  dam  there  is  a  switch  and 
track    provision    for   the    cars    to    pass    along 


either  edge  of  the  dam  as  it  is  being  erected. 
There  are  three  trains  of  cars  engaged  on  the 
work.  A  Model  60  steam  shovel  fills  the  dump 
cars  and  then  they  are  hauled  with  steam  loco- 
motives in  trains  of  from  seven  to  nine  cars, 
to  where  they  are  dumped  on  the  sides  of  the 
dam.  These  two  sides  are  continually  kept 
higher  than  the  center,  and  a  pond  of  water 
supplied  from  Haiwee  Creek  is  maintained 
continually  in  this  central  portion  of  the  dam. 
Two  floating  barges  with  electric  motors, 
pumps  and  jets  take  the  water  from  this  pond 
and  discharge  it  through  nozzles  against  the 
material  dumped  from  the  cars,  washing  it 
towards  the  center.  In  this  way  the  finer 
materials  are  floated  towards  the  center  of 
the  dam  and  the  coarser  materials  stay  on  the 
outside  as  desired.  The  dam  in  this  manner 
is  thoroughly  tested  as  it  goes  up.  for  if  a 
pond  in  the  center  of  the  dam  would  not  leak 
through  the  lower  side,  when  the  reservoir  is 
filled  and  the  water  put  only  on  the  upper 
side,  it  should  not  leak  through  the  full  cross . 
section  of  the  dam. 

The  outlet  from  the  reservoir  will  be 
through  a  tunnel  1,193  ft.  long  and  10  ft.  in 
diameter  in  the  clear,  which  has  been  driven 
through  the  west  abutment.  There  will  be  a 
submerged  canal  in  the  reservoir  site  700  ft. 
in  length  from  the  north  portal  of  this  tunnel 
to  the  lowest  point  in  the  reservoir.  The 
gate-tower  is  a  concrete  structure  80  ft.  in 
height,  and  21  ft.  outside  diameter.  It  will 
contain  large  gates  placed  at  different  eleva- 
tions to  regulate  the  outflow  of  water.  The 
earth  is  being  placed  in  this  dam  at  a  cost  of 
22  cts.  a  cubic  yard. 

A  tufa  cement  plant  is  located  at  Haiwee. 
W  this  point  all  the  straight  cement  to  be 
used  on  the  northern  part  of  the  work  is 
blended  with  equal  parts  of  tufa,  at  a  saving 
of  $1.10  per  barrel  of  cement  produced. 

Cement  has  seldom  been  used  under  more 
severe  conditions  than  in  the  building  of  the 
Los  Angeles  aqueduct.  It  is  exposed  to  the 
intense  heat  of  summer  as  well  as  the  cold 
of  winter,  and  what  is  equally  bad,  to  the  in- 
tensely dry  condition  of  the  atmosphere.  All 
of  the  Olancha  Division  has  been  lined  with 
this  tufa  cement,  and  it  is  sound,  notwith- 
standing the  adverse  conditions  with  which 
the  cement  and  the  labor  have  had  to  contend. 

The  tufa  cement  is  ground  to  a  fineness  of 
90  per  cent  passing  a  200  mesh  sieve.  The 
machinery  that  is  used  in  the  tufa  mills  is 
standard  cement  manufacturers'  equipment, 
and  probably  can  be  disposed  of  when  the 
aqueduct  is  completed.  The  total  cost  of  the 
mill  was  $37,843. 

Rose  Valley  and  Little  Lake  Divisions. — 
These  two  divisions  are  23  miles  in  length. 
From  the  outlet  of  the  Haiwee  reservoir,  the 
line  of  the  aqueduct  follows  down  a  broad 
canyon  to  what  is  known  as  the  Haiwee  Gate- 
way, which  is  10,278  ft.  distant  from  the  dam. 
The  drop  from  the  ma.ximum  water  level  in 
the  reservoir  to  the  end  of  this  canyon  at  the 
head  of  the  Rose  Valley  is  194  ft.  It  is  pro- 
posed ultimately  to  lay  a  steel  pipe  from  the 
outlet  at  the  reservoir  to  the  Haiwee  Gate- 
way, and  use  this  fall  for  the  generation  of 
electric  power.  This  will  give  about  8,000 
theoretical  horse  power.  As  the  Power  Bu- 
reau is  not  prepared  to  utilize  this  power  at 
present,  and  as  it  would  be  necessary  to  main- 
tain a  continuous  flow  of  water  when  the 
power  plant  was  shut  down,  it  was  decided  to 
build  a  by-pass  down  this  valley  which  would 
be  utilized  continuously  until  the  power  plant 
is  installed,  and  occasionally  afterwards.  The 
by-pass  conduit  has  all  been  excavated  and 
lined  with  concrete. 

There  are  cliffs  of  basaltic  rock  along  this 
canyon  which  have  broken  down  in  fragments 
of  from  %  to  1  cu.  ft.  in  size,  and  which  arc 
available  both  for  crushing  for  concrete  work 
and  also  for  rough  rubble  work.  The  sides 
and  bottom  of  the  excavated  conduit  in  this 
section  have  been  laid  up  with  these  basaltic 
fragments,  spaced  from  3  to  4  ins.  apart,  and 
concrete  lining  6  ins.  thick  is  rammed  into 
position  between  them,  thus  imbedding  the 
rock.  The  corners  and  edges  of  the  larger 
rock    are    permitted    to    project    beyond     the 


finished  line  of  the  conduit  occasionally,  in 
order  to  retard  the  high  velocities  which,  nat- 
urally would  occur  down  the  relatively  steep 
slope  of  this  Haiwee  Canyon.  The  ditch  is 
purposely  left  in  this  rough  condition  in  order 
to  obtain  slower  velocities  in  the  water.  This 
by-pass  conduit  is  4  ft.  deep  and  10  ft.  wide 
on  the  bpttom,  with  side  slopes  of  1^  to  1. 
It  has  been  built  at  a  cost  of  less  than  $3.50 
per  ft.,  which  is  surprisingly  low. 

About  90  per  cent  of  this  distance  is  easy 
soil  e-xcavation,  which  is  being  done  by  teams, 
but  the  remaining  portion  which  was  filled 
with  boulders  was  excavated  by  Steam  Shovel 
N'o.  4.  This  shovel  was  assigned  to  this  work 
on  April  I,  1912,  and  has  completed  the  exca- 
vation of  the  by-pass  and  started  south 
through  Rose  Valley.  The  first  few  hundred 
feet  of  excavation  from  the  end  of  the  bv- 
pass  was  through  a  basaltic  cliff.  This  cliff 
was  first  shattered  with  dynamite,  after  which 
the  shovel  had  little  difficulty  in  making  the 
excavation.  From  the  experience  on  the 
aqueduct  with  boulders,  granite  and  basalt,  the 
conclusion  has  been  reached  that  any  kind  of 
hard  material  can  be  handled  with  steam  shov- 
els and  dynamite.  There  remains  for  Shovel 
No.  4  to  excavate,  two  miles  of  a  desert  soil 
filled  with  boulders,  and  a  mile  and  a  half  of 
easier  digging. 

The  character  of  construction  through  Rose 
Valley  is  the  standard  covered  conduit  which 
prevails  through  the  desert  section,  and  of 
which  there  will  be  100  miles  in  the  course  of 
the  aqueduct.  Steam  Shovel  No.  5  is  working 
northerly  through  Rose  Valley  to  meet  Steam 
Shovel  No.  4.  Shovel  No.  5  has  been  work- 
ing in  soil  and  boulders  during  the  past  year 
and  still  has  a  mile  and  a  half  of  this  kind  of 
e.xcavation  to  do,  and  two  miles  of  easy 
desert  soil.  Two  shifts  are  being  continuously 
worked  on  these  shovels.  The  schedule  calls 
for  completion  on  Jan.  1,  1913,  but  it  is  im- 
possible to  accurately  predict  the  progress 
through  this  boulder  formation. 

A  rock  crushing  plant  has  been  erected  at 
the  base  of  one  of  the  basaltic  cliffs  at  the 
northern  end  of  the  division,  and  it  furnished 
an  excellent  crushed  stone.  A  sand-washing 
plant  has  also  been  installed  near  the  north 
end  of  the  division,  because  the  sand  in  this 
locality  is  somewhat  dirty.  An  ancient  chan- 
nel of  the  Owens  river  has  been  located 
across  Rose  Valley  which  contains  an  ex- 
cellent quality  of  clean  sand  and  gravel,  suit- 
able for  concrete  work  without  the  addition  of 
crushed  stone.  This  material  will  be  used  for 
the  concrete  lining  in  a  considerable  portion 
of  the  7  miles  remaining.  These  ancient  river 
gravels  are  covered  with  from  4  to  6  ft.  of 
soil,  which  has  to  be  stripped.  At  the  south- 
erly end  of  the  division  this  sand  was  located 
also,  but  it  was  deficient  in  stone.  There  is  an 
extinct  volcanic  crater  in  the  southern  end  of 
Rose  Valley  around  which  the  aqueduct  cir- 
cles. The  cinder  from  this  volcanic  cone  is 
clean  and  well-sized  for  concrete  work.  As  it 
weighs  but  1,650  lbs.  per  cu.  yd.  its  transpor- 
tation is  relatively  inexpensive.  Concrete 
slabs  were  first  made  from  this  cinder  to  test 
it,  and  they  showed  satisfactory  results.  Since 
then  it  has  been  used  for  the  construction  of 
some  5  miles  of  the  Rose  Vallev  conduit,  re- 
sulting in  a  saving  of  about  $2,500  per  mile. 

It  has  been  demonstrated  on  the  aqueduct 
work  that  where  a  division  has  been  organized 
to  do  a  certain  class  of  work,  such  as  steam 
shovel  work  or  tunnel  work,  it  is  good  econ- 
omy to  adhere  to  it  as  much  as  possible 
throughout  the  entire  division,  as  a  change  to 
a  different  class  of  construction  calls  for 
different  equipment  and  a  wholly  new  class  of 
workmen.  Applying  this  principle,  the  Rose 
Valley  Division  has  been  constructed  wholly 
in  covered  conduit  and  the  Little  Lake 
Division  is  almost  wholly  in  tunnel. 

The  Little  Lake  Division  has  7  miles  of  tun- 
nels, all  of  which  have  been  excavated,  and 
one-half  have  been  lined.  It  was  necessary  to 
complete  the  excavation  in  practically  all  of 
the  tunnels  on  this  division  before  concrete 
lining  was  started,  because  it  is  an  inter- 
ference to  have  concrete  lining  operations 
going  on  at  the  same  time  that  muck  trains 
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are  running  through  the  tunnels.  For  this 
reason  Tunnel  No.  2,  which  had  been  ex- 
cavated, was  not  promptly  lined.  There  was 
a  spring  on  top  of  the  mountain  some  400  ft. 
in  elevation  above  this  tunnel,  which  had  soft- 
ened up  the  ground  in  that  locality,  and  un- 
pectedly  a  chimney  of  clay  above  the  tunnel 
let  go  and  crushed  through  the  •  timbers, 
squeezing  a  tough,  plastic  clay  into  the  tunnel 
for  60  ft.  on  either  side  of  the  break.  The 
most  vigorous  efforts  were  made  to  redrive 
the  tunnel  through  this  clay,  and  some  two 
or  three  months  were  spent  on  it.  It  was 
found  to  be  expensive,  if  not  impossible,  to 
redrive  this  tunnel,  and  it  was  decided  to 
build  a  turn-out  tunnel  around  the  break. 
This  was  done  without  much  difficulty  for  a 
distance  of  300  ft.  in  length,  and  it  was  im- 
mediately lined  with  concrete.  This  has  been 
carefully  watched,  and  after  six  months  no 
defects  have  developed. 

The  Nine  Mile  Siphon  is  located  on  this 
division.  It  is  1,435  ft.  long,  has  a  maximum 
head  of  178  ft,  and  is  9  ft.  6  ins.  in  diameter. 
This  steel  pipe  was  the  first  one  completed 
by  the  aqueduct  organization  itself.  Two  other 
small  steel  pipes  had  previously  been  built  by 
contract.  The  cost  of  this  siphon  work  done 
by  the  aqueduct  was  about  2.5  per  cent  cheaper 
than  the  work  done  by  contract.  This  Nine 
Mile  Siphon  has  been  full  of  water  for  the 
past  six  months.  The  pipe  is  built  on  piers  and 
is  above  the  surface  of  the  ground.  The  rea- 
son for  putting  the  pipe  on  top  of  the  ground 
is  two-fold :  First,  these  pipes  are  very  large 
— the  Nine  Mile  Siphon,  for  instance,  would 
call  for  a  trench  about  13  ft.  wide  and  12  ft. 
deep  to  be  excavated,  largely  in  rock.  Such 
a  trench  would  be  more  expensive  than  the 
cost  of  the  concrete  piers  on  which  the  pipe 
has  been  erected.  In  the  second  place,  the 
principal  deterioration  of  steel  pipe  is  on  the 
outside  where  it  comes  in  contact  with  the 
ground.  By  putting  the  pipe  above  ground, 
this  exterior  deterioration  can  be  eliminated 
and  the  pipe  can  be  constantly  inspected  and 
repainted  when  necessary.  A  good  deal  of  ex- 
pansion develops  in  the  pipes  so  erected  before 
they  are  filled  with  water  and  when  the  two 
ends  are  free  to  move.  As  soon  as  they  are 
full  of  water,  however,  this  expansion  ceases, 
both  because  the  temperature  of  the  pipe  is 
held  more  uniform  and  because  the  weight  of 
the  water  tends  to  prevent  movement  on  the 
piers.  Four  miles  of  conduit  on  this  division 
have  been  filled  with  water. 

Grapevine  Division. — The  construction  work 
in  the  Grapevine  Division  is  heavy  and  varied, 
including  6%  miles  of  tunnels,  1.9  miles  of 
pressure  pipe,  and  10  miles  of  covered  con- 
crete conduit.  The  work  is  85  per  cent  com- 
pleted, and  the  schedule  as  planned  calls  for 
the  finishing  of  it  by  the  first  of  the  year. 
The  No  Name  Siphon  on  this  division  has 
been  finished.  It  is  2,036  ft.  long,  9  ft.  3  ins. 
in  diameter,  and  the  steel  weighs  481  tons. 
It  is  located  in  a  steep,  mountainous  canyon, 
and  has  a  maximum  head  of  365  ft.  On  ac- 
count of  the  inaccessible  locality  the  steel 
work  cost  4.85  cts.  per  pound. 

The  Sand-  Canyon  Siphon  is  of  unusual 
construction.  A  mountain  canyon  455  ft.  be- 
low the  hydraulic  grade  had  to  be  crossed. 
The  formation  in  this  section  is  massive  gran- 
ite, and  inclined  shafts  have  been  driven  in 
the  granite  on  either  side  of  tlie  canyon  and 
then  run  out  horizontally  to  a  level  with  the 
bed  of  the  canyon.  These  tunnels  on  either 
side  of  the  canyon  will  be  connected  by  means 
of  a  steel  pipe  which  will  be  carried  into  the 
rock  foundation  where  the  rock  is  100  ft.  in 
thickness  over  the  tunnels.  The  steel  pipe  is 
890  ft.  long,  and  the  inclined  tunnels  2,788  ft. 
long  and  11  ft.  in  diameter.  The  tunnels  and 
inclined  shafts  have  been  excavated  and  will 
be  hned  with  concrete,  and  the  steel  is  on  the 
ground  for  the  building  of  the  pipe.  These 
tunnels,  including  the  inclined  shafts,  were 
driven  for  the  unusually  low  figure  of  $23.50 
per  lin.  ft. 

A  small  concrete  siphon,  337  ft.  in  length, 
10  ft.  in  diameter  and  53  ft.  of  head  has  been 
built  near  Indian  Wells,  at  a  cost  of  $15  per  ft. 
It  lias  been  found  that  these  concrete  pipes  are 


much  cheaper  than  the  concrete  flumes,  and 
that  they  are  fully  as  satisfactory  in  service. 
Six  of  them,  with  pressure  heads  up  to  70  ft. 
have  now  been  completed  and  filled  with  water 
on  the  various  divisions  of  the  Aqueduct,  and 
they  are  satisfactory. 

Jarvbone  Division. — The  Jawbone,  IVIojave 
and  .Kntelope  Divisions  have  been  consolidated 
into  one  division,  known  as  No.  8-A,  with 
headquarters  at  Mojave.  The  remaining  work 
consists  of  steel  pipe  construction.  With  the 
exception  of  a  few  fragmental  connections 
with  steel  siphons,  all  the  concrete  work  and 
excavation  has  been  accomplished.  During  the 
past  year  11  miles  of  conduit  and  1  mile  of 
tunnel  were  lined  and  2.3  miles  of  siphon  built. 

The  Jawbone  Siphon  is  the  most  imposing 
piece  of  work  on  the  .'\queduct  remaining  to 
be  finished.  The  equipiuent  has  been  installed 
and  the  work  is  under  way,  about  800  ft.  of 
the  heaviest  steel  having  been  erected.  This 
siphon  will  have  a  total  length  of  8,136  ft. 
•and  will  vary  from  7  ft.  6  ins.  to  10  ft.  in 
diameter.  The  steel  plate  of  which  this  pipe 
is  built  will  be  1%-in.  thick  in  the  heaviest 
portion  of  the  pipe.  The  maximum  head  on 
the  pipe  will  be  850  ft.,  and  its  total  weight  will 
be  .3.243  tons.  When  completed  it  will  probably 
be  the  most  noteworthy  pipe  in  the  United 
States. 

The  Antelope  Siphon  has  a  total  length  of 
21,767  ft.  This  pipe  crosses  the  gentle  slope  of 
Antelope  Valley  and  up  to  heads  of  80  ft.  is 
built  of  concrete,  the  remaining  15,597  ft.  be- 
ing steel  pipe.  The  concrete  and  steel  pipes  ane 
both  10  ft.  in  diameter.  The  maximum  head 
on  this  siphon  is  200  ft.,  and  the  weight  of 
the  steel  will  be  3.324  tons.  The  concrete  pipe 
is  entirely  finished,  and  the  steel  pipe  is  one- 
third  done. 

Eight  miles  of  the  concrete  work  on  this 
division  have  been  tested  with  water,  and  it 
has  all  stood  up  well  with  one  singular  ex- 
ception. The  covered  conduit  crosses  below 
the  mouth  of  the  Tehachapi  Canyon.  This 
can3-on  is  subject  to  very  violent  cloudbursts, 
the  effect  of  which  has  been  to  build  up  a 
wash  some  1,500  ft.  in  width,  through  which 
the  Aqueduct  passes.  The  Aqueduct"  is  here. 
as  in  other  similar  places,  imbedded  entirely  in 
the  ground  with  its  cover  flush  with  the 
original  surface.  In  the  spring  of  1911  during 
a  flood,  a  hole  was  picked  in  the  roof  of  the 
conduit  and  the  flood  waters  turned  through 
this  opening  into  the  Aqueduct.  It  was  com- 
pletely filled  with  water  and  from  1  to  2  ft. 
of  water  stood  on  top  of  it,  being  held  back 
by  temporary  dams  which  had  been  built  be- 
low. In  the  course  of  a  week  or  more,  settle- 
ments began  which  caused  cracks  in  the  con- 
crete, and  other  settlements  followed.  A  strip 
about  100_  ft.  in  width  and  1,200  ft.  in  length, 
of  the  original  ground,  including  the  conduit, 
settled  from  1  to  12  ins.  Water  was  kept  in 
the  ditch  for  several  months  in  order  to  permit 
the  ground  to  come  to  rest.  Holes  were 
chopped  in  the  bottom  of  the  ditch  in  order  to 
facilitate  the  soaking  of  the  ground.  Twelve 
hundred  feet  of  the  lining  was  taken  out  and 
a  new  lining  put  in  to  grade.  The  concrete 
work  was  found  to  be  excellent. 

When  the  new  concrete  had  hardened  .the 
ditch  was  again  filled  from  the  Tehachapi 
pipe  line.  A  slight  settlement  appeared  near 
the  end  of  the  new  work  within  a  month.  The 
water  again  began  leaking  through  the  cracks, 
causing  additional  settlements  which  proceeded 
along  the  lines  of  the  original  settlement  and 
onto  some  new  portions  of  the  work,  until 
about  1,500  ft.  had  gone  down  from  1  to  12 
ins.  again.  This  has  resulted  in  the  complete 
shattering  of  the  sides  and  roof  of  the  ditch 
for  this  distance.  By  means  of  the  dam  which 
had  been  placed  across  the  .Aqueduct  channel 
a  fourth  of  a  mile  below,  the  water  has  been 
held  up  in  this  broken  section,  a  supply  being 
drawn  from  the  Tehachapi  pipe  line  and  other 
water  pumped  from  the  Tehachapi  Lake.  The 
settlement  is  again  a  belt  about  100  ft.  wide 
which  has  gone  down  from  1  to  12  ins.  It  is 
proposed  to  keep  this  ground  soaked  as  long 
as  possible  and  to  rebuild  this  portion  of  the 
work  during  the  last  60  days  required  for  the 
completion   of   the    Aqueduct.     It   is   probable 


that  violent  cloudbursts  have  thrown  out  this 
washed  material  in  a  very  loose  and  unconsoli- 
dated condition  at  this  particular  point  and  that 
when  it  has  again  become  soaked  with  water, 
it  has  resulted  in  these  settlements.  At  no 
other  place  along  the  line  of  the  Aqueduct 
have  such  conditions  been  encountered,  and 
this  failure  could  not  be  foreseen. 

This  entire  division  from  the  Red  Rock 
Summit  to  the  Fairmont  Reservoir,  a  distance 
of  77  miles,  has  been  inspected  and  is  in  good 
condition  with  the  exception  of  the  portion 
mentioned  above. 

Saiigus  Division. — The  Saugus  Division  has 
been  completed  during  the  past  year  with  the 
exception  of  the  building  of  three  connections 
between  steel  pipes  and  tunnels.  This  work 
has  been  under  the  direction  of  D.  L.  Reaburn, 
division  engineer,  with  headquarters  at 
Saugus. 

The  Dry  Canyon  Dam  on  the  Saugus  Divi- 
sion is  528  ft.  long,  has  a  center  height  of  61 
ft.  and  contains  140,000  cu.  yds.  of  earth.  The 
outer  toes  of  the  dam  have  been  progressively 
carried  up  by  earth  placed  by  wagons  which 
were  filled  by  a  steam  shovel.  The  central 
portion  of  the  dam  was  pumped  in  position 
by  the  hydraulic  method.  The  Dry  Canyon 
Reservoir  has  a  storage  capacity  of  1,325  acre 
feet  and  its  province  is  to  regulate  back  to 
uniformity  the  irregular  flow  that  may  be 
discharged  through  the  power  plants.  This 
dam  is  finished. 

The  most  notable  features  of  the  work  ac- 
complished on  the  Saugus  Division  during  the 
past  year  have  been  the  building  of  the  Dead- 
man  and  Soledad  Siphons.  The  Deadman 
Siphon  consists  of  3,430  ft.  of  11-ft.  steel  pipe 
and  766  ft.  of  10-ft.  concrete  pipe  at  the  north 
end  of  the  siphon,  this  concrete  pipe  carrying 
the  water  down  a  crooked  ridge  on  which  it 
was  difficult  to  lay  the  large  steel  pipe,  and  up 
to  a  head  of  70  ft.  There  are  1,068  tons  of 
steel  in  the  remainder  of  the  siphon.  The 
Soledad  Siphon  is  entirely  of  steel,  is  8,060  ft. 
in  length,  and  varies  from  10  to  11  ft.  in  diam- 
eter. It  has  a  total  weight  of  2,241  tons,  and 
its  maximum  head  is  260  ft.  These  pipes,  as 
in  the  case  of  the  No  Name  and  Nine  Mile 
Siphons,  have  been  built  on  concrete  piers. 
The  work  has  been  done  with  economy,  the 
average  cost  per  pound  of  erecting  the  Dead- 
man  Siphon  being  3.7  cts.,  and  of  the  Soledad, 
3.8  cts.  The  steel  for  these  pipes  was  pur- 
chased in  Pennsylvania,  rolled  and  punched 
f.  o.  b.  cars  at  the  mill.  .Ml  of  the  assembling 
and  erecting  has  been  done  by  day  labor  by 
the  engineering  department.  The  riveting 
crews  made  good  speed,  due  in  part  to  the 
bonus  system  that  has  been  adopted.  Both  of 
these  large  pipes  are  now  full  of  water  and 
under  nearly  their  working  pressure  load. 

The  Quigley  Siphon,  612  ft.  long,  and  the 
Placerita,  1,572  ft.  long,  have  also  been  built 
during  the  past  year.  The  average  cost  per 
foot  of  these  siphons,  erected  on  piers,  in- 
cluding all  charges,  was  about  $30. 


A   Study   of  the   Economic   Limits   of 

Sewage   Treatment   with   Special 

Reference  to  ImhofT  Tanks 

and  Their  Use. 

The  problems  to  be  solved  in  connection 
with  the  use  of  natural  streams  for  the  dis- 
posal of  organic  wastes  from  cities,  factories, 
and  farm  lands,  are  stated  by  Henry  N.  Og- 
den  as  follows:  How  mav  an  engineer  gauge 
the  ability  of  a  stream  to  receive  pollution? 
and,  how  may  the  amount  of  organic  mat- 
ter in  waste  material  be  reduced  or  modified 
so  that  the  .results  of  the  treatment  shall  per- 
mit the  wastes  to  be  turned  into  a  stream  al- 
ready overloaded?  In  his  paper,  which  was 
delivered  before  the  recent  annual  conven- 
tion of  the  .American  Society  of  Municipal 
Improvements.  Prof.  Ogden  discussed  the 
economic  limits  of  sewage  treatment,  and 
also  reviewed  the  essential  features  of  the 
Imhoff  tank  process  of  sewage  treatment,  and 
conipared  the  operating  results  of  this  tank 
with  those  of  sedimentation  and  single  story- 
septic  tanks.  The  major  portion  of  the  pa- 
per IS  here  given. 
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The  first  problem  above  stated  is  far  from 
settled.  The  first  definite  assertion  was  that 
a  stream  would  purify,  that  is,  receive  with- 
out detriment,  1/50  of  its  volume  of  sewage 
but  would  not  receive  1/20;  but  this  does  not 
regard  the  condition  of  the  stream  into-  which 
the  sewage  is  discharged  except  as  the  range 
of  values  from  1/50  to  1/20  takes  it  into  ac- 
count. Recently  great  stress  has  been  laid 
on  the  amount  of  dissolved  oxygen  found 
in  the  stream  and  one  of  the  recent  standard 
treatises  on  Sewage  Disposal  says  that  "theo- 
retically, while  any  dissolved  oxygen  remains 
there  should  not  be  putrefaction;  practically 
any  value  below  50  per  cent  of  saturation  is 
likely  to  be  accompanied  at  times  by  malodor- 
ous conditions."  Another  treatise  says  that 
there  is  a  conflict  of  opinion  in  this  regard, 
the  range  varying  with  different  writers  from 
20  per  cent  to  70  per  cent  of  that  necessary  to 
saturate  the  water. 

The  English  sanitarians  have  attempted  to 
agree  upon  chemical  standards  which  should 
draw  the  line  between  permissible  effluents 
arid  those  not  fit  to  enter  streams.  Thus,  the 
Rivers  Pollution  Commission  of  1868  required 
that  no  liquid  should  be  discharged  into  any 
stream  if  it  contained  in  suspension  more 
than  1  part  dry  organic  matter  in  100,000 
parts  of  liquid  or  more  than  3  parts  of  dry 
mineral  matter.  On  the  other  hand  the  stip- 
ulation under  which  the  sewage  from  the 
Passaic  Valley  is  to  be  discharged  into  New 
York  Harbor  provides  that  the  sewage  shall 
pass  through  various  screens  and  basins  of 
specified  sizes  but  no  definite  requirements 
as  to  composition  is  made.  The  absolute 
foolishness  of  even  trying  to  establish  uni- 
form practice  in  the  United  States  or  even 
in  any  one  state,  so  that  all  sewage  and  waste 
water  will  be  brought  to  the  same  plane  of 
inoffensiveness  is  evident  when  the  great  dif- 
ference between  the  character  of  the  different 
streams   is   considered. 

For  example,  the  lower  Hudson  near  Pough- 
keepsie  is  and  always  will  be  a  polluted 
stream,  while  the  upper  Delaware  is  an  over- 
grown mountain  brook.  He  would  be  a  bold 
man,  indeed,  who  would  ask  on  purely  senti- 
mental grounds  that  the  sewage  of  Pough- 
keepsie  be  purified  to  the  same  extent  as  that 
of  Cooperstown,  both  cities  now  discharging 
crude  sewage  into  the  above  mentioned  rivers. 

Out  of  such  uncertainty  as  to  requirements 
comes  a  clear  note  from  England  as  a  result 
of  a  law-suit  over  the  pollution  of  one  of 
their  rivers — the  Tame.  The  city  of  Bir- 
mingham alleged  that  the  sewage  they  were 
turning  into  the  river  was  purified  quite 
enough  for  such  a  river  as  had  to  receive  it, 
while  the  River  Commission  claimed  that  the 
sewage  must  be  completely  purified,  no  mat- 
ter what  the  quality  of  the  river  water. 
The  decision  of  the  court  was  that,  "You 
may  not  discharge  into  any  stream  that  which 
makes  it  worse.  Nobody  may  make  worse  a 
stream  by  discharging  the  water  into  it  that 
has  received  its  excrementitious  matter.  What 
you  must  not  discharge  in  the  stream  is  wa- 
ter that  conveys  that  which  will  make  it 
worse." 

The  principle  thus  established,  namely,  that 
sewage  or  other  waste  matters  need  be  puri- 
fied only  to  that  point  where  their  quality 
shall  be  as  good  or  better  than  that  of  the 
stream  into  which  they  are  discharged,  may 
not  be  precisely  that  which  should  always 
govern  the  degree  of  purification  required  in 
the  United  States,  but  it  does  indicate  without 
doubt  the  growing  tendency  to  design  each 
sewage  disposal  plant  with  particular  reference 
to  the  degree  of  purification  required  by  the 
particular  stream  into  which  that  particular 
sewage  is  to  be  discharged.  No  longer,  then, 
will  expensive  sand  filter  beds  be  built  to  con- 
vert sewage  into  drinking  water  when  the 
stream  receivin.g  such  water  is  already  foul. 
Nor,  on  the  other  hand,  will  septic  tanks  be 
built  for  sewage  treatment  with  the  idea  that 
by  a  few  hours'  stay  in  a  tank  all  pathogenic 
germs  and  all  odors  can  be  removed. 

With  this  fundamental  fact,  namely,  that 
sewage  treatment  is  a  most  variable  require- 
ment depending  on  local  surroundings  estab- 
lished, let  us  consider  in  a   few  words  only, 


the  part  that  the  Imhoff  tank  may  be  ex- 
pected to  play  in  the  series  of  sewage  disposal 
processes  which  are  available  to  a  present-day 
sanitary  engineer. 

In  the  early  days  of  English  experimenting, 
great  attention  was  given  to  the  suspended 
solids.  Apparently  it  was  felt  that  if  the 
visible  particles  could  be  removed,  it  was  all 
that  could  be  asked.  Chemical  precipitation, 
particularly  from  1880  to  1890,  seemed  to  be 
the  most  promising  method  of  securing  this 
and  chemical  salts  might  have  been  today  the 
basis  of  sewage  purification  except  for  the 
trouble  which  the  precipitated  solids  gave. 
About  %  of  1  per  cent  of  the  volume  of 
sewage  treated  was  precipitated  as  sludge  and 
the  problem  of  disposing  of  this  was  most 
serious.  Today,  the  cities  of  Worcester  and 
Providence,  where  some  20  to  30  cu.  yds.  of 
sloppy  putrescible  sludge  must  be  removed  in- 
offensively every  day,  would  doubtless  consider 
the  sewage  problem  solved  if  this  foul-smelling 
mass  could  be  eliminated. 

The  Imhoff  tank  has  for  its  claim  on  the 
attention  of  engineers  two  points,  namely,  it 
will,  so  it  is  said,  remove  from  the  sewage 
passing  through  it,  at  least  as  much  if  not 
more  of  the  solid  matters  contained  as  any 
other  analogous  method  and  it  will  so  affect 
the  sedimented  solids  that  they  will  not  smell 
on  standing  and  will  dry  out  easily,  decreas- 
ing their  volume  at  least  one-half.  If  the  tank 
will  do  this  last,  that  is,  operate  without  smell 
and  cut  the  amount  of  sludge  in  two,  it  is 
well  worth  having  and  the  inventor  may  well 
be  hailed  as  one  of  the  .great  benefactors  of 
the  human  race. 

There  are  two  fundamental  principles  un- 
derlying the  design  and  construction  of  this 
tank.  First,  the  volume  of  sewage  in  which 
settling  is  going  on  is  not  subjected  to  any 
disturbance  by  rising  gas  bubbles,  and,  second, 
the  sludge  is  allowed  to  undergo  digestion  in 
a  deep  tank  for  many  weeks.  The  first  sejms 
like  a  small  matter  and  yet  anyone  who  has 
watched  in  a  stagnant  pool  of  surface  water  a 
string  of  bubbles  rising  here  and  there  to  the 
surface,  will  doubtless  also  have  noticed 
particles  of  black,  spongy-looking  material  fol- 
low the  bubbles  upward.  In  a  sewage  tank 
where  decomposition  is  going  on  the  phe- 
nomenon is  most  marked  and  it  is  not  uncom- 
mon for  bubbles  to  bring  up  to  the  surface  of 
such  a  tank  pieces  of  sludge  as  large  as  a  man's 
hand. 

It  now  seems  a  little  thing  to  argue  that  bet- 
ter sedimentation  would  be  obtained  if  the 
bubbles  could  be  eliminated  and  yet  a  trapped 
tank  bottom  for  sewage  sludge  is  apparently 
a  real  invention  of  Dr.  Imhoff.  The  trap  is 
made  very  simply  by  making  the  bottom  hop- 
per-shaped (which  also  facilitates  the  down- 
ward motion  of  the  sludge)  aiid  by  carrying 
one  side  past  the  other  so  that  gases  rising 
from  underneath  are  deflected  up  along  the 
outside.  The  beneficial  effect  of  this  sort  of 
tank  bottom  is  unmistakable  and  may  be  gaged 
by  figures  so  far  as  they  are  available,  show- 
ing comparisons  between  this  tank  and  others 
in  the  percentage  of  solids  removed  from 
sewage, 

Mr.  Fuller  (1909)  says  that  from  50  to  65 
per  cent  of  the  total  suspended  matter  in  well- 
screened  sewage  can  be  removed  by  sedimenta- 
tion in  basins  holding  from  6  to  12  hours  av- 
erage flow.  Mr.  Fuller  also  says  that  in  all 
sewage  from  30  to  40  per  cent  of  the  sus- 
pended matter  is  so  fine  that  it  is  not 
responsive  to  the  laws  of  subsidence.  At 
Plainfield,  N.  J.,  where  the  tanks  are  shallow, 
54  per  cent  reduction  in  suspended  solids  is 
obtained  and  at  Reading,  Pa..  75  per  cent. 
Somewhat  more  than  these  percentages  can 
probably  be  obtained  with  a  deep  circular  tank. 
Thus  at  Birmingham,  England,  where  Mr. 
Watson  has  used  tanks  30  ft.  deep  and  40  ft 
in  diameter,  80  to  90  per  cent  of  the  suspended 
solids  can  be  removed.  Probably  the  exact 
amomit  will  depend  upon  the  character  of  the 
material  in  the  sewage,  the  presence  of  chenii- 
cals  from  factories  being  a  factor  in  the  in- 
crease of  the  sludge  while  a  purely  domestic 
sewage  is  likely  to  produce  much  smaller 
quantities. 

With  chemical  precipitation  a  greater  pro- 


portion of  the  solids  can  be  precipitated.  The 
actual  amount  of  sludge  formed  is  about  50  per 
cent  greater  than  with  plain  sedimentation  and 
a  large  part  of  this  consists  of  the  chemicals 
introduced  to  affect  the  precipitation.  Probably 
a  domestic  sewage  which  would  lose  60  per 
cent  of  its  solids  by  plain  sedimentation  would 
increase  this  amount  to  90  per  cent  if  chemi- 
cals were  added  in  the  proper  amount. 

The  Imhoff  tank  is  said  to  throw  down  95 
per  cent  of  the  "capable-of-settling"  suspended 
solids  and  the  advocates  of  the  Imhoff  tank 
explain  that  the  term  "capablc-of-settling"  re- 
fers to  that  proportion  of  suspended  matters 
in  the  sewage  which  will  settle  out  in  a  measur- 
ing glass  when  allowed  to  stand  quiescent  for 
two  hours.  If  Mr.  Fuller's  estimate  of  the 
amount  of  colloidal  matter  in  sewage  not 
capable  of  settling  is  30  per  cent,  then  the  re- 
mainder. 70  per  cent,  is  that  which  remains  as 
precipitable  after  the  use  of  chemicals ;  and  if 
the  Imhoff  tank  will  throw  down  95  per  cent 
of  this,  it  means  that,  of  the  total  suspended 
solids,  it  will  remove  67.5  per  cent.  This 
should  be  compared  with  the  50  to  55  per  cent 
which  is  obtained  from  strictly  domestic 
sewage  and  it  is  probably  correct  to  sav  that 
the  increased  efficiency  of  the  Imhoff  tank  due 
to  the  separation  of  the  rising  gas  increases 
the  deposit  of  solids  from  10  to  15  per  cent. 

The  second  and  more  important  principle  of 
the  Imhoff  tank,  however,  and  that  on  which 
the  growing  popularity  depends,  is  its  re- 
markable performance  in  taking  care  of  the 
sludge  after  it  has  been  thrown  down  from 
the  sewage.  Three  reasons  are  assigned  for 
this. 

In  the  first  place,  below  the  settling  tank 
proper  there  is  provided  a  large  compartment 
in  which  the  sludge  is  allowed  to  remain  for  a 
long  period  of  time,  from  three  to  six  months, 
during  which  time  decomposition  proceeds  and 
effectively  destroys  the  organic  matter  so  that 
when  finally  the  sludge  is  removed  it  is  odor- 
less and  much  reduced  in  quantity.  This,  how- 
ever, is' not  new.  As  far  back  as  1899,  experi- 
ments were  carried  on  at  the  testing  plant  of 
the  Massachusetts  State  Board  of  Health  in 
the  hope  of  carrying  out  complete  disintegra- 
tion of  the  suspended  solids  by  prolonged  septic 
action  in  a  separate  tank.  So  in  1908  Dr. 
Travis  built  at  Hampton.  England,  a  two-story 
settling  tank  flirough  which  the  sewage  passed 
at  a  high  rate  in  the  upper  compartment  and 
at  a  low  rate  in  the  lower  compartment,  where 
the  proportion  of  solids  was  much  greater.  In 
all  these  cases,  prolon,ged  settling  in  a  tank 
resulted  in  a  gradual  and  general  disintegra- 
tion of  the  organic  material  and  the  amount 
of  sludge  to  be  finally  cared  for  was  rediiced 
more  than  one-half  from  that  originally  de- 
posited. Even  in  the  bottom  of  an  ord'inao' 
septic  tank,  about  one-half  of  the  solids  were 
broken  up  to  such  an  extent  that  they  did  not 
have  to  be  considered  in  the  matter  of  final 
disposal. 

But  in  all  these  cases  disintegration  proceed- 
ed only  with  a  large  emanation  of  sulphrctted 
hydrogen  and  the  process,  even  when  the 
physical  benefits  were  considered,  was  so  of- 
fensive as  to  be  entirely  impossible.  Perhaps 
no  single  element  has  worked  more  a.gainst  a 
greater  use  of  the  septic  tank  than  the  fact  that 
during  the  septic  process  offensive  gases  are 
given  off.  It  is  to  the  elimination  of  these 
odors  that  the  energies  of  the  inventor  of  the 
Imhoff  tank  were  directed  and  for  this  purpose 
he  provides  a  separate  tank  for  disintegration 
of  solids  but  he  carries  on  that  disintegration 
without  prodncin.g  odors.  His  second  point, 
therefore,  was  that  there  must  be  through  the 
sludge  compartment  no  moving  or  renewed 
fresh  sewage.  The  construction  of  the  tank 
seems  to  solve  this  problem  and  the  reason  has 
been  given  as  follows. 

In  septic  tanks  the  liquid  sewage  and  the 
deposited  sludge  undergo  decomposition  to- 
gether, while  in  the  Imhoff  tank  all  super- 
natant liquid  passes  through  the  tank  so 
rapidly  that  no  septic  action  is  obtained,  al- 
thou.gh  in  the  sludge  underneath  a  very  high 
degree  of  scpticization  may  be  going  on.  It  is 
said,  therefore,  that  the  organic  matter  in  solu- 
tion, either  true  or  colloidal,  is  that  part  of 
any  decomposition  that  is  responsible  for  of- 
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fensive  gases  and  that  the  deposited  solids 
not  subjected  to  renewed  application  of  fresh 
sewage  do  not  in  their  decomposition  become 
offensive.  This  may  explain  why  the  Travis 
tank  smells  and  the  Imhoff  tank  does  not. 
Other  theories  have  been  advanced  and  per- 
haps, for  the  present,  one  is  as  good  as  another 
but  the  general  testimony  of  engineers  who 
have  seen  Imhoff  tanks  in  operation  is  that 
there  is  at  the  tanks  and  in  their  vicinity  no 
objectionable  odors. 

The  third  point  which  seems  to  be  funda- 
mental in  the  design  is  that  the  deposited  solids 
shall  be  overlaid  with  25  or  30  ft.  of  liquid. 
Shallow  tanks  do  not  seem  to  be  as  effective 
as  deep  ones  and  the  reason  assigned  for  this 
is  that  the  gases  of  decomposition  which  are 
produced  in  the  lower  strata  must,  on  ac- 
count of  the  high  pressure,  accumulate  in 
greater  volume  and  in  their  escape  produce  a 
greater  separation  of  the  sludge  particles  than 
in  shallow  tanks.  It  is  to  this  action  of  the 
gases  in  the  lower  layers  of  the  sludge  deposits 
that  Dr.  Imhoff  ascribes  the  marked  porous 
condition  of  the  sludge  which  gives  it  its 
rapid  drying  properties  after  being  taken  from 
■  the  tank.  The  decomposition  which  goes  on 
at  the  bottom  of  the  Imhoff  tank  also  gasifies 
and  liquefies  a  large  proportion  of  the  solids 
originally  deposited. 

It  is  not  easy  from  a  practical  standpoint  to 
separate  the  effect  of  the  digestion  of  the 
organic  matter  in  sludge  from  the  effect  of 
decreased  water  proportion,  since  both  have 
the  result  of  decreasing  the  amount  of  stored 
material.  Based  on  e.xperiments  of  Dr.  Spilner 
and  Mr.  Elunk.  .Chemist  and  Engineer  re- 
spectively for  tlie  Emscher  Association,  the 
fresh  sludge  deposited  in  the  lower  compart- 
ment contains,  on  an  average,  95  per  cent  of 
water.  After  remaining  several  weeks  or 
months  in  the  septic  chamber,  it  will  contain 
only  75  per  cent  of  water  and  about  one-third 
of  the  original  organic  matter  will  have  been 
either  gasified  or  liquefied.  Through  these  two 
agencies,  an  original  volume  of  100  cu.  yds.  of 
fresh  sludge  will  be  reduced,  according  to  their 
experiments  and  figures,  to  a  volume  of  16  cu. 
vds. — a  shrinkage  in  volume  of  about  84  per 
cent.  They  assert  that  through  septic  action 
only  an  original  5  cu.  yds.  of  dry  sludge  mat- 
ter'will  be  reduced  to  3.92  cu.  yds.,  a  reduction 
of  22  per  cent.  The  largest  part^  therefore,  of 
the  reduced  volume  is  gained  by  the  loss  in 
water,  this  being  pressed  out  on  account  of 
the  great  depth  of  tank,  or  indirectly  by  the 
greater  pressure  of  entrained  gas. 

The  reduced  volume  of  sludge  coming  from 
the  tank  is  not  the  only  advantage.  The  quality 
of  this  sludge  is  quite  different  from  that  of 
ordinary  sludge  found  in  septic  or  sedimenta- 
tion tanks.  Instead  of  being  compact,  non- 
porous  and  in  texture  much  like  asphalt  or 
rubber,  Imhoff  sludge  is  porous  and  much  like 
a  sponge  in  texture.  In  the  former  case,  dry- 
ing proceeds  with  difficulty  and  only  after  pro- 
longed exposure  in  thin  Jayers  to  favoring 
atmosplieric  conditions.  The  Imhoff  sludge,  on 
the  other  hand,  is  so  porous  that  the  contained 
water  disappears  readily,  drying  out  so  that 
it  can  be  spaded  in  about  five  days  and  is 
therefore  still  further  reduced  in  volume  so 
that  its  volume  is  about  40  per  cent  less  than 
when  emptied  from  the  tank.  In  the  Essen 
Valley,  this  sludge,  except  for  a  slight  tarry 
odor,  has  always  been  found  by  American 
visitors  to  be  free  from  objectionable  odors — 
a  most  marked  contrast  to  some  of  the  septic 
tanks  and  drying  beds  which  have  been  built  in 
this  country. 

COST. 

Perhaps  a  final  word  should  be  said  as  to 
cost.  An  engineer  hesitates  to  recommend  the 
construction  of  an  underground  structure  when 
he  knows  that  it  involves  a  continuous  fight 
a.gainst  underground  water  and  since  sewage 
disposal  plants  are  generally  built  on  the 
lowest  ground  where  foundation  soil  is  the 
poorest  and  where  the  ground  saturation  is 
most  complete,  it  is  inevitable  that  the  cost  of 
tanks  .30  ft.  down  will  be  hi.gh.  Wisner  esti- 
mates the  Imhoff  tank  to  cost  twice  that  of 
shallow  tanks  designed  to  provide  for  the  same 
volume  of  sewage,  although  the  actual  volume 
of   the    Imhoff   tank    is   somewhat   less.      The 


settling  compartment  of  the  Imhoff  tank  is 
perhaps  only  one-fourth  that  of  ordinary  tanks 
in  volume,  but  the  storage  compartment  for 
sludge  underneath  is  so  great  that  the  total 
volume  of  the  tank  is  nearly  that  of  an  ordi- 
nary settling  tank.  Apparently  the  practice  of 
Dr.  Imhoff  is  to  make  the  upper  compartment 
large  enough  to  hold  about  two  hours'  flow 
and  to  make  the  lower  one  twice  this  size. 
This  makes  the  Imhoff  tank  large  enough 
to  hold  about  six  hours'  sewage  flow,  which 
is  about  the  capacity  of  the  more  recently 
built  septic  tanks. 

The  cost  of  the  Imhoff  tanks  is  higher  even 
with  smaller  capacity  because  of  higher  unit 
prices  in  both  excavation  and  masonry  linings. 
The  question,  therefore,  resolves  itself  into 
this :  Is  the  greater  sedimentation,  the  free- 
dom from  odor  at  the  plant  and  the  vastly  re- 
duced labor  of  disposing  of  the  sludge  suf- 
ficient justification  for  an  increased  cost  of 
construction  of  the  tank  and  for  the  patent 
fee  which  the  inventor  very  properly  claims? 
It  has  been  said  that  there  is  no  opportunity 
for  equalizing  the  variable  flow  in  so  small 
a  tank  and  that  for  best  results  a  large  tank 
(sedimentation)  ought  to  precede  the  Imhoff 
tank  action.  But  with  every  criticism  consid- 
ered, and  with  full' appreciation  of  the  diffi- 
culties of  the  deep  tank  construction,  the  boon 
of  an  odorless  sewage  disposal  plant  is  so 
great  and  the  elimination  of  the  sludge  prob- 
lem so  gratefully  appreciated,  that  its  rapid 
installation  in  this  country  cannot  but  follow 
its  Eurooean  successes. 


The  Extent  of  and  General  Procedure 

in    the    Use    of    Hypochlorite    for 

Water  Treatment  by  Cities  of 

Over  25,000  Population  in 

the  United  States  and 

Canada. 

In  February  of  this  year  circular  letters 
vyere  sent  to  the  water  departments  of  all 
cities  in  the  United  States  and  Canada  of  a 
population  exceeding  25,000  by  the  engineer- 
ing department  of  the  Ohio  State  Board  of 
Health,  for  the  purpose  of  determining  the 
extent  of  the  application  of  hypochlorite  of 
lime  in  water  treatment  and  the  general  pro- 
cedure in  and  results  of  its  use.  The  infor- 
mation asked  for  is  best  indicated  by  the 
following  quotation  from  the  circular  letter : 

1.  What  is  the  source  of  water  supply?  Fil- 
tered? Sand?  Slow  sand?  Mechanical?  Chem- 
icals used? 

2.  Is  calcium  hypochlorite  regularly  used  in 
the  treatment  of  your  public  water  supply?  Is 
it  intermittently  used?  Point  of  application? 
Storage  after  treatment? 

3.  What  is  the  average  bacterial  content  of 
the  water  supply  before  treatment?  Total  num- 
bers?   Colon  bacillus? 

i.  What  is  the  average  bacterial  content  of 
the  treated  water?  Total  numbers?  Colon  ba- 
cillus? 

5.  What  is  the  average  quantity  of  bleaching 
powder  used?  Pounds  per  million  gallons? 
Available  chlorine,  parts  per  million? 

6.  What  is  the  general  effect  upon  the  water 
as  regards  the  production  of  tastes,  odors,  cor- 
rosive action,   etc.? 

Information  was  received  from  68  per  cent 
of  the  water  departments  addressed.  This 
percentage  is  sufficiently  large  to  warrant  the 
drawing  of  some  general  conclusions  in  re- 
gard to  the  treatment  of  water  with  hypo- 
chlorite. The  information  brought  out  by 
the  inquiry  is  presented  and  discussed  by 
Messrs.  W.  H.  Dittoe  and  R.  F.  MacDowell 
of  the  engineering  departm<:nt  in  the  latest 
bulletin  of  the  Ohio  State  Board  of  Health 
from  which  the  matter  here  presented  was 
taken. 

Of  the  140  cities  from  which  information 
was  received  the  source  of  supply  of  130  was 
learned,  and  of  these  it  was  found  that  99  had 
surface  supplies,  while  31  localities  obtained 
water  from  ground  sources.  Among  the  99 
having  surface  supplies  40,  or  about  40  per 
cent  of  cities,  were   found  to  be  using  hypo- 


chlorite. Also  there  was  revealed  no  case 
in  which  a  ground  wate;r  is  treated  with  the 
chemical. 

In  tabulating  the  information  regarding 
hypochlorite,  the  cities  w«re  grouped  accord- 
ing to  the  class  of  supply  and  the  method  of 
treatment  of  the  water.  Of  the  40  cities 
which  were  found  to  have  surface  supplies 
treated  with  hypochlorite,  sufficient  accurate 
data  were  obtained  from  38  cities  to  warrant 
tabulation.  In  14  of  these  cities  the  water  is 
pumped  direct  without  artificial  treatment,  in 
3  cities  the  supply  is  coagulated  but  not  fil- 
tered, while  in  '22  cities  the  water  is  filtered. 
This  indicates  that,  though  in  a  large  number 
of  cases  hypochlorite  is  used  to  disinfect  wa- 
ter which  is  pumped  directly  to  the  consumer 
from  river,  lake,  or  pond,  in  the  majority  of 
cases  it  is  employed  as  an  aid  to  the  filter  in 
the  removal  of  bacteria.  The  replies  also  in- 
dicate that,  though  hypochlorite  has  become 
of  use  as  an  emergency  measure  where  filtra- 
tion plants  have  not  been  installed,  in  no  case 
does  it  take  the  place  of  filtration.  Table  I 
shows  the  number  of  cities  of  different  popu- 
lation above  25,000  using  hypochlorite. 
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Table  I  shows  that  hypochlorite  is  employed 
in  cities  of  all  sizes  above  25,000.  It  also 
shows  that  for  filtered  supplies  it  is  not  used 
alone  in  the  smaller  cities  where  the  filtration 
plant  is  apt  to  be  less  efficiently  operated  than 
in  the  larger  places,  but  is  also  considered  an 
important  adjunct  in  the  larger  plants,  which 
receive  more  expert  operation.  In  fact,  con- 
sidering the  number  of  small  installations  in 
comparison  with  the  larger  ones.  Table  I 
shows  that  hypochlorite  is  more  widely  used 
at  the  larger' plants.  In  the  cities  of  100,000 
population  or  less,  having  surface  supplies,  33 
per  cent  use  hypochlorite,  while  in  cities  from 
100,000  to  1,000,000  population  the  percentage 
averages  52  per  cent  and  varies  from  43  per 
cent  in  the  cities  from  100,000  to  200,000  popu- 
lation to  75  per  cent  in  the  cities  having  a 
population  of  ,500,000  to  1,000,000.  Table  II 
shows  the  constancy  of  use  of  hypochlorite 
for  the  supplies  of  different  classes. 


Xo.  cities 
using 
hypo- 
chlorite. 
14 
3 
21 


TABLE   II. 

Con-  Inter- 

stant  mittent  Not 

Class  of  supply.       use.  use.   stated. 

Xo  artificial  means.     12  2 

Coagulation   only 2  1 

Filtered    13  6             2 


Table  II  shows  that  for  a  large  per  cent 
of  the  supplies  of  all  classes,  hypochlorite  is 
used  constantly  throughout  the  year.  It  may 
be  pointed  out  here  that  the  intermittent  use 
of  this  chemical  does  not  provide  a  safeguard 
against  the  occurrence  of  epidemics  as  in  such 
cases  it  must  be  applied  after  analyses  of  the 
water  supply  have  shown  the  presence  of 
pollution.  Also,  experience  has  shown  that, 
even  with  frequent  and  regular  analyses  of  a 
water  supply  have  shown  the  presence  of 
the  supply  between  times  of  sampling.  In 
short,  since  it  is  never  known  when  the  water 
may  receive  contamination,  it  is  better  to  use 
the  chemical  constantly,  especially  with  dan- 
gerous or  unsafe  supplies;  and  although  it 
should  be  generally  considered  as  an  adjunct 
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to  filtration  it  must  be  recognized  that  hypo- 
chlorite may  be  of  great  service  in  cases  of 
emergency,  until  the  pollution  can  be  re- 
moved either  by  filtration  or  other  means. 

ihe  rephes  to  the  question  concerning  the 
point  of  application  of  hypochlorite  showed 
that  with  unfiltered  supplies,  the  chemical  is 
added  to  the  water  in  the  intake  pipe  in  the 
majority  of  cases,  while  it  is  sometimes  ap- 
plied in  the  storage  reservoir  and  sometimes 
directly  into  the  distribution  system  near  the 
high  service  pump.  For  filtered  supplies  hy- 
pochlorite IS  quite  often  introduced  into  the 
intake  of  the  clear  water  well,  while  in  a  few 
cases  It  is  applied  to  the  settled  effluent  or 
directly  into  the  distribution  system.  It  is 
thus  seen  that  the  point  of  application  is 
largely  a  matter  either  of  necessity  or  of  con- 
venience. 

The  period  of  storage  which  the  water  re- 
ceives after  treatment  has  a  wide  variation. 
In  many  cases  no  storage  period  is  provided, 
while  in  others  the  period  of  storage  is  sev- 
eral hours  and  even  several  days  in  length. 
The  replies  indicate  that  the  periods  of  stor- 
age provided  are  determined  by  the  availabil- 
ity of  storage  employed  prior'  to  the  use  of 
the  chemical.  There  seems  to  be  little  knowl- 
edge among  operators  concerning  the  amount 
of  storage  necessary  for  the  different  sup- 
plies. The  storage  period  should  depend,  to 
some  extent  at  least,  upon  the  character  of 
the  water  treated  and  upon  the  relative 
amount  of  chemical  used. 

The  quantity  of  hypochlorite  used  for  the 
different  classes  of  supplies,  together  with 
the  total  average  quantity  used  is  shown  in 
Table  III. 
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17     Xo  artificial  means  55     11.00*     .461t     .077 

4     Coagulation'  only. .     S       7.25       .304t     .051 

21     Filtered    30       7.73*     .324t     .054 


Average 


S.66       .363 


.006 


•Omitted  cities  using  more  than  25  pounds 
per  million  gallons. 

t-*LSSuming  bleach  analyzes  35  per  cent  avail- 
able chlorine. 

tP.  P.  M.  =  Parts  per  million. 


No.  of 

cities.        Class  of  supply. 

11     No  artificial  means jl.iod 

i"o    C*??!^'^"""    °"'y 15,100 

IS     Filtered    10,700 


TABLE  IV. 
Average  total  num- 
ber bacteria  per  c.c. 

Before         After  Percent 

treatment,  treatment,  removal 

1.156  114  90.10 

72  99.50 

36  99.06 


-B.     coll.- 


Before  treatment.    After    treatment 

Usually  present Usually  absent. 

Usually  present Usually  absent. 

Usually  present Never  in  1  c.c. 

rarely  In  10  c.c. 


In  Table  III,  where  two  different  quanti- 
ties were  used  at  different  times  in  the  same 
city  both  quantities  were  included,  as  shown 
by  the  second  column.  The  average  number 
of  pounds  per  1,000,000  gals,  given  in  the 
table  is  the  average  of  the  quantities  as  given 
in  the  replies,  while  the  last  two  columns 
were  calculated  directly  from  these  figures. 
This  table  shows  that  the  greatest  quantities 
of  hypochlorite  are  used  for  supplies  where 
no  artificial  treatment  of  the  water  is  em- 
ployed. The  maximum  quantity  used,  name- 
ly, 55  lbs.  per  1,000,000  gals.,  which  was  being 
used  in  a  certain  city  in  Canada,  is  very  un- 
usual. The  small  average  quantities  of  hypo- 
chlorite required,  as  shown  by  the  table,  point 
to  the  necessity  for  careful  supervision  and 
especially  accurate  control  of  its  application. 
The  bacterial  results  obtained  in  the  differ- 
ent cities  are  very  consistent  in  showing  that 
hypochlorite  is  effective  in  removing  bacteria, 
especially  B.  coli,  as  shown  in  Table  IV. 

Though  the  results  in  Table  IV  should  not 
be  taken  as  conclusive,  owing  to  the  limited 
number  of  results  and  the  method  of  averag- 
itig,  they  show  that  hypochlorite  without  the 
aid  of  coagulation  or  filtration,  will  kill  about 
90  per  cent  of  the  bacteria  and  usually  all  of 
the  B.  coli.  The  results  also  indicate  that 
where  hypochlorite  is  used  in  conjunction  with 
coagulation  or  filtration  the  percentage  re- 
moval of  bacteria  is  ,very  high  and  that  B. 
coli  are  seldom  found  in  the  treated  water. 

The  replies  to  the  question  in  reference  to 
the  effect  of  hypochlorite  upon  water  as  re- 
gards tastes,  odors,  and  corrosive  action 
brought  out  the  fact  that  these  characteristics 
are  not  often  noticed  when  the  quantity  of 
hypochlorite  used  is  small,  or  say  about  7 
lbs.  per  1,000,000  gals,  or  less,  but  that  there 
is  often  noticed  an  occurrence  of  the  objec- 
tionable effects,  causing  complaints,  when 
larger  amounts  are  used.  These  effects,  how- 
ever, are  not  entirely  an  index  of  the  quan- 
tity used,  as  small  amounts  may  sometimes 
produce  taste  and  odor  depending  upon  the 
character  of  the  water,  thoroughness  of  mix- 
ture,  storage  after  treatment,  etc. 


SUMMARY. 

In  conclusion  the  following  salient  points 
may  be  stated: 

1.  Hypochlorite  has  come  into  general  use 
as  a  disinfecting  agent  in  the  treatment  of 
surface  water  supplies.  For  such  supplies 
It  IS  applied  not  only  to  water  which  receives 
no  other  treatment,  but  also  as  an  aid  to  fil- 
tration processes. 

,-■  Though  used  to  a  large  extent  in  cities 
of  all  sizes,  hypochlorite  is  more  widely  em- 
ployed in  the  larger  places. 

3.  Though  hypochlorite  has  been  found  ef- 
fective in  cases  of  emergency,  its  constant 
use  IS  advisable,  especially  with  unsafe  or 
dangerous  supplies,  for  the  reason  that  it  is 
better  to  prevent  epidemics  than  to  attempt 
to  destroy  them  after  they  occur. 

4.  The  replies  indicate  that  the  point  of 
applicatiori  of  hypochlorite  is  largely  a  matter 
of  necessity  or  convenience,  as  it  is  shown 
that  the  chemical  is  added  to  the  water  in  the 
different  cities  at  various  points  from  the  in- 
take to  the  distribution  system. 

5.  The  storage  period  varies  widely  in  the 
different  cities  and  the  replies  indicate  that 
the  question  of  storage  is  often  not  consid- 
ered, and  that  little  is  actually  known  con- 
cerning the  amount  of  storage  necessary. 

6.  The  average  quantity  of  hypochlorite 
used  in  34  cities  is  8.66  lbs.  per  1,000,000  gals., 
which,  assuming  35  per  cent  available  chlorine, 
corresponds  to  0.363  parts  per  1,000,000  avail- 
able chlorine.  The  comparatively  small 
amount  of  this  chemical  used  point's  to  the 
necessity  for  careful  supervision  and  accurate 
control. 

7.  The  bacterial  results  indicate  that  hypo- 
chlorite is  effective  in  removing  a  large  per- 
centage of  the  bacteria  in  the  water  and  prac- 
tically all  those  of  intestinal  qrigin. 

8.  Though  hypochlorite  usually  causes  no 
tastes,  odors,  or  corrosive  action  when  used 
in  small  amounts,  the  occurrence  of  these  ef- 
fects depends  largely  upon  the  degree  of  mix- 
ture obtained  and  also  upon  the  character  of 
the  water. 
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Wave  Protection  for  Earthen  Dams — 

Method     and     Costs     of     Placing 

Novel     Concrete     Facing     on 

Three  Dams  at  Uva, 

Wyoming. 

Contributed    by   W.    D'Rohan,    Irrigation 
Engineer. 

Writing  in  Engineering  &  Contracting, 
April  20.  1911,  Mr.  G.  T.  Prince,  Consulting 
Engineer,  Denver,  and  late  Chief  Engineer  of 
Atlantic   City,   says : 

"In  over  ten  years'  experience  in  Atlantic 
City  •  *  •  I  saw  some  heavy  surf  along  the 
beach  front,  but  I  have  a  very  wholesome  re- 
spect for  the  wave  action  that  at  times  occurs 
at  many  of  the  reservoirs  in  this  section  of  the 
country.  •  •  •  Many  of  these  reservoirs  are 
so  situated  as  to  receive  the  effects  of  winds 
that  sweep  over  many  miles  of  flat  country 
presenting  practically  no  obstruction  to  their 
force." 

The  great  difficulty  of  the  irrigation  engi- 
neer in  this  Western  country  is  in  obtaining 
some  adequate  protection  for  dirt  dams  from 
the  erosive  action  of  waves,  ice  and  frost. 
While  there  is  no  doubt  that  a  facing  of  rock 
rip-r.ip    has    withstood   severe   storms,   still   it 


has  been  found  that  all  such  stone  pitching, 
willow  mats,  and  wave  fences  require  annual 
repairs  at  very  heavy  cost  to  keep  them  in 
even  a  moderate  state  of  efficiency,  and,  as  a 
consequence  we  have  various  concrete  de- 
signs, some  of  the  latest  and  most  interesting 
being   the   subject  of   this   article. 

The  North  Laramie  Land  Co.  was  formed 
to  irrigate  some  7,000  acres  of  land  near  the 
town  of  Uva,  about  80  miles  due  north  of 
Cheyenne.  Part  of  the  construction  consists 
of  three  reservoirs.  No.  1  being  formed  by 
two  dirt  dams,  titled  the  North  and  East 
dykes  respectively.  No.  2,  the  smallest,  is  in 
;i  natural  depression  and  only  required  an 
outlet.  No.  3,  the  largest  is  formed  by  a  fill 
a  little  over  900  ft.  long,  and  35  ft.  greatest 
height. 

The  earth  work  on  all  of  these  dams,  with 
the  exception  of  16.000  yds.  of  the  East  dyke 
was  placed  by  local  contractors  about  three 
years  ago.  It  was  done  without  any  super- 
vision and  the  dirt  was  simply  piled  up ;  in 
the  North  dyke,  the  writer  has  been  told  that 
the  fill  was  started  in  cold  weather,  with  7 
feet  of  snow  on  the  site,  the  fill  being  placed 
right  on  top  of  it.  Both  dykes  of  No.  1 
reservoir  were  faced  with  small,  round  stones 
of  the  class  called  "niggerheads,"  there  being 
no  other  rock  available.  Early  in  1910  the 
reservoir  was  filled  to  two-thirds  of  its  capac- 


ity, when  a  wind  storm  arose  creating  waves 
that  soon  demolished  the  rio-rap,  undermining 
it  and  pl.icing  it  in  a  neat  row  at  the  bottom 
of  the  dam. 

Mr.  Wilson,  Superintendent  for  the  Land 
Company,  describing  the  storm,  said :  "The 
waves  would  come  along  with  terrific  force, 
roll  over  and  over,  casting  foam  and  spray 
over  the  dam  and  100  ft.  beyond  it;  soon  a 
breach  was  made  and  chunks  as  large  as  an 
ordinary  dwelling  house  were  washed  out, 
in  fact,  I  was  afraid  to  stay  on  the  dam."  He 
immediately  opened  both  outlets,  and  by 
emptying  tiie  reservoir,  saved  the  North  dyke 
from  entire  destruction.  When  the  reservoir 
was  empty  the  dirt  was  renewed  and  fresh 
"niggerheads"  were  placed,  but  the  reservoir 
was  not  filled  again. 

The  promoters  of  the  Land  Company  hav- 
ing interested  "Chicago  capital  in  the  project, 
Mr.  J.  .X.  Whiting  of  Cheyenne,  consulting 
engineer  was  employed  to  take  charge  of  the 
reconstruction  of  the  work,  which  was  done 
on  a  percentage  basis  by  the  Salt  Lake  Branch 
of  the  Thonipson-Starrett  Co. 

Before  the  engineer  had  time  to  make  a 
preliminary  estimate  or  prepare  plans,  the 
I.and  Company,  fully  satisfied  witli  the  dc- 
si.gns  as  briefly  outlined  to  them,  had  a  con- 
struction force  on  the  field.  Fortunately, 
however  Mr.  Whiting  having  several  simil.-ir 
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projects  on  hand,  was  able  to  meet  the  emer 
gency,  and  as  a  result,  the  North  Laramie 
Land  Company's  irrigation  system  has  been 
pronounced  by  Government,  and  other  ex- 
perts, to  be  the  best  constructed  and  most 
complete  in  the  West. 

In  the  fall  of  1910,  Mr.  Whiting  made  an  ex- 
tended tour  of  Colorado  and  the  surrounding 
states  in  order  to  see  and  examine  first  hand 
the  various  concrete  facing  on  dams.  He 
found  that  where  the  plain  concrete  was  laid 
all  in  one  sheet  and  where  it  was  laid  in  con- 


lilled  with  clay  puddle;  this  joint  was  after- 
wards scraped  out  to  a  depth  of  2  ins.  and 
filled  with  a  stiff  grout  when  the  slabs  were 
sprinkled  with  a  thinner  grout. 

The  second  design  consists  of  slabs  rein- 
forced with  %-in.  corrugated  rods  spaced  16 
ins.  apart  and  held  in  place  by  beams  6  ins. 
thick  and  2  ft.  deep,  bedded  into  the  dam. 
These  beams  in  addition  to  being  strongly  re- 
inforced are  tied  into  the  curtain  and  parapet 
walls  and  the  slab  reinforcing  is  tied  to  the 
beams  by  means  of  projecting  stirrups. 
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Fig.    1. —  Reinforced 
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tinuous  slab  without  any  break  to  the  top,  the 
facing  invariably  failed  for  lack  of  expan- 
sion joints,  the  slabs  broke  apart  permitting 
the  upper  part  to  slide  over  the  lower.  When 
reinforcing  was  used,  most  of  it  was  ordi- 
nary hogwire,  or  wire  mesh  and  in  all  of  the 
failures  was  found  buried  in  the  dirt  and 
completely  outside  the  concrete.  Another 
cause  of  failure  was  the  absence  of  a  cut-off 
wall.  Where  the  block  system  was  used,  fail- 
ure resulted  from  the  unequal  settlement  of 
the  dam,  which  allowed  the  upper  blocks  to 
slide  over  the  lower.  (This  was  afterwards 
clearly  shown  by  the  partial  failure  of  the 
facing  of  Belle-Fourche  dam). 

Taking  advantage  of  the  information  thus 
acquired,  Mr.  Whiting  and  staff  produced  the 
following  designs,  Figs.  1  and  2,  which  are 
intended  with  suitable  modifications,  to  meet 
all  ordinary  requirements.  No.  1  consists  es- 
sentially of  a  foot-wall  18  ins.  thick  down  to 
impervious  material,  slotted  at  the  top  to  re- 
ceive a  6-in.  slab,  the  latter  being  10  ft. 
square  and  connected  to  the  toe  and  parapet 
walls  and  intervening  slabs  top  and  bottom 
with  %-in.  rods  3  ft.  long  and  spaced  2  ft. 
apart.  All  joints  are  separated  with  one  lay- 
er of  two-ply  rubberoid  nailed  securely  to  the 
slab  at  the  sides  and  held  in  place  at  the  top 
and  bottom  of  each  slab  by  the  rods  passing 
through  holes  specially  cut.  alternate  hori- 
zontal joints  being  staggered  2  ft.  This  fac- 
ing is  intended  for  dams  with  a  slope  of  2% 
to  1  and  over.  No  reinforcement  is  thought 
necessary  as  there  are  no  strains  outside  of 
compression  on  the  concrete,  and  the  danger 
of  sliding  on  such  flat  slopes  is  .at  a  minimum. 
This  corresponds  with  the  practice  and  con- 
clusions of  French  designers.  A  portion  of 
the  dyke  of  the  Charmes  canal  was  laid  with 
slabs  reinforced  with  steel  rods  and  part 
with  similar  slabs  without  any  reinforcement 
at  all.  This  work  was  completed  in  1899  and 
recent  reports  (1910)  show  that  the  plain 
slabs  are  every  bit  as  satisfactory  as  the  rein- 
forced, on  a  3  to  1  sloj)e.  The  French  engi- 
neer used  a  slab  8  ins.  thick  and  10  ft.  square 
resting  on  a  narrow  porous  mortar  beam,  the 
inter\ening   joint     about     %-in.     wide     being 


The  only  difference  between  the  second  and 
third  design  is  in  the  type  of  parapet  wall, 
the  heavy  wall  being  designed  for  such  cases 
where  it  is  necessary  to  increase  the  storage 
of  the  reservoir,  and  it  is  neither  convenient 
nor  economical  to  raise  the  height  of  the  dam 
any  other  way.  The  smaller  wall  is  intended 
as  a  wave  break  and  ordinary  parapet  wall. 

The  advantages  claimed  for  this  design  are 
as  follows:  (1)  The  facing  can  be  placed  on 
very  steep  slopes  and  thus  save  considerable 
material  in  the  dam.  (2)  The  beams  being 
embedded  in  the  dirt  cannot  be  displaced,  and 
as  the  slab  is  tied  into  them  it  is  impossible 
for  it  to  slide  out  even  if  it  breaks.  (3)"  The 
slabs  being  12  ft.  square  and  well  reinforced, 


means  of  a  parapet  wall  and  as  the  dyke  is 
exposed  to  the  greatest  wind  storms,  the  op- 
portunity of  putting  a  wave  break  on  the  top 
of  the  wall  could  not  be  neglected.  The  East 
dyke  is  of  horseshoe  form  about  2,500  ft. 
long;  1,300  ft.  of  it  being  faced  with  plain 
concrete  slabs  of  the  design  above  described, 
and  the  two  ends  with  hand  laid  riprap.  This 
dyke  being  favorably  situated  as  regards  ma- 
terial, 15,624  cu.  yds.  of  dirt  were  placed  on 
it.  The  dyke  was  first  plowed  and  the  fill 
placed  in  3  ft.  layers  by  means  of  wheelers 
and  scrapers.  All  of  this  material  was  taken 
from  the  outside  of  the  dam  with  an  average 
haul  of  300  ft.  and  cost  $3,618.30  or  about  23 
cts.  per  yard.  The  detailed  cost  of  this  was 
as  follows: 

EARTH  WORK,    EAST  DYKE  DAM. 

ForemEin,  360  hrs.,  at  35  cts.  per  hr i    126.00 

Laborers,  1,020  hrs.,  at  25  cts.  per  hr. . . .      255.00 

Laborers,  750  hrs..  at  30  cts.  per  hr 225.00 

Teams,  4,395  hrs.,  at  45  cts.  per  hr 1,977.75 

Teams,  2,178  hrs.,  at  4714  cts.  per  hr 1,034.55 

Total     $3.618..1l 

The  preparations  for  the  placing  of  the 
concrete  facing  were  begun  by  the  excavation 
of  the  toe  wall.  This  was  taken  out  in  very 
cold  weather  by  a  "home-guard"  foreman 
who  allowed  his  men  to  stand  around  fires 
instead  of  working  and  cost  $200.25  for  171.5 
cu.  yds.  of  material.  With  proper  super- 
vision the  cost  could  not  possibly  exceed  $50. 

The  trench  was  taken  out  18  ins.  wide  to  an 
average  depth  of  4  ft.,  being  7  ft.  deep  at 
the  lowest  point.  The  "niggerheads"  were 
now  thrown  to  the  toe  of  the  dam,  loaded  on 
wagons  and  hauled  to  the  ends  of  the  dyke 
where  they  were  used  for  riprap. 

All  of  the  concrete  placed  on  the  work  was 
mixed  1,  2%  and  5;  the  sand  and  gravel  be- 
ing taken  from  a  pit  1%  miles  from  the  work. 
.\s  the  greater  part  of  the  rock  was  too  large 
for  light  concrete,  a  small  crusher  with  a  ca- 
pacity of  40  tons  was  installed.  This  was 
driven  by  a  10  hp.  Stickney  gasoline  engine 
which  also  operated  the  carrier.  The  crusher 
was  charged  .  by  wheelbarrows  and  the 
crushed  material  conveyed  by  the  carrier  to 
the  top  of  a  sloping  screen.  .-Ml  material  not 
passing  through  %-in.  mesh  was  classed  as 
rock.  This  crushing  cost  on  an  average  75 
cts.  per  yard.  The  sand  and  gravel  were 
hauled  to  the  work  by  teams  hired  at  $5  per 
day,  each  team  making  six  trips  and  hauling 
10  cu.  yds.  The  water  for  mixing  was  pumped 
by  a  3  hp.  Stickney  gasoline  engine  through 
%-in.  pipe,  the  delivery  at  1,500  ft.  with  10- 
ft.  lift  being  30  gals,  per  hour,  necessitating 
storage  in  barrels  and  overtime  for  the  engi- 
neer, who  ran  both  mixer  and  pump. 

The  toe-wall  concrete  was  mixed  bv  hand, 
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Fig.  2.— Concrete  Lining  for  East  Dike  of  Reservoir  No.  1, 


North   Laramie    Land    Co. 


they  will  not  suffer  from  unequal   expansion 
and  contraction,   or  uneven  settlement. 

.^bout  the  first  thing  necessary  for  the  re- 
construction of  the  system,  was  to  increase 
the  capacity  of  No.  1  reservoir,  by  raising 
the  height  of  the  dams.  Owing  to  the  scarcity 
of  any  suitable  material,  it  was  decided  to 
increase    the    height    of    the    North    dyke    by 


5  men  to  each  board. 


two  boards  being  used, 

with  6  men  charging,  2  men  tamping  and  2 
men  finishing  the  top  and  placing  the  rods 
for  the  slabs.  The  labor  cost  of  mixing  and 
placmg  amounted  to  $1.98  per  cubic  yard.  The 
mixmg  boards  were  placed  along  the  trench 
and  were  moved  about  40  ft.  at  a  time.  The 
dyke  slope  was  next  trimmed  to  templet,  and 
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carefully   tamped,   large  wooden   tampers   be- 
ing used. 

A  good  idea  of  the  construction  plant  for 
the  placing  of  the  slabs  and  parapet  wall  may 
be  obtained  from  the  accompanving  illustra- 
tion Fig.  3.  The  mi.xer  used  was  M-yd  Ran- 
some  driven  by  a  10  hp.  Sticknev  gasoline 
engine.     All  of  the  material  was  placed  on  the 


COST    DISTRIBUTION,    CONCRETE    FACING 

EAST  DYKE. 
Excavation  and  Leveling: 

Laborers,  910  hrs..  at  25  cts.  per  hr.  ..$  2-^7  50 
Assistant  foreman,  74  hrs.,  at  27Vi  cts 

per  hr .- 20.35 

Total «  247  So 

Moving   and   placing  mixer .'.'.'  6500 

Transferring  material    48_'oo 


Fig.  3. — Construction   Plant  for  Concrete   Facing   of   East   Dike 


inside  of  the  reservoir  and  the  mixed  con- 
crete was  carried  up  the  incline  in  wheelbar- 
rows. Two  men  with  hooks  helped  the  bar- 
rowmen  up  the  incline.  The  mi.xer  was  moved 
three  times.  Two  wheelbarrovv-s  of  rock  and 
one  of  sand  were  mixed  with  one  sack  of  ce- 
ment at  a  time,  necessitating  a  double  charg- 
ing force  of  six  men;  1  man  handled  cement 
and  water,  1  loaded  the  wheelbarrows,  the 
number  of  which  varied  from  8  to  14  accord- 
ing to  the  length  of  the  haul;  2  hook  men 
snapped  them  up  the  incline. 

The  slab  forms  consisted  simply  of  one 
2x4-in.  laid  flatways  with  another  one  on 
edge  nailed  to  it  and  held  in  place  by  stakes. 
For  the  ends  of  the  slabs  the  top  2.x4-in.  had 
holes  bored  in  it  for  the  tie  rods;  1  carpen- 
ter and  1  helper  attended  to  the  moving  and 
placing  of  the  forms,  rods  and  rubberoid.  The 
concrete  wgs  run  into  the  slabs  by  means  of 
troughs  made  of  galvanized  sheet  iron.  These 
chutes  were  7  ft.  long  in  a  light  frame  and  as 
they  weighed  only  75  lbs.  were  very  easily 
moved. 

Two  slabs  were  placed  at  a  time,  the  plac- 
ing gang  consisting  of  1  man  cleaning  the 
wheelbarrows  and  chutes,  2  men  placing  the 
concrete,  2  men  on  straight  edge,  and  one  man 
troweling.  In  placing  the  concrete  the  men 
were  careful  to  turn  their  shovels  upside 
down  with  every  shovelful.  In  this  way,  rich 
mortar  that  usually  sticks  to  the  shovel  was 
on  top,  making  it  possible  for  the  trowel  man 
to  put  a  good  finish  on  the  slab,  using  an  ordi- 
nary 9-in.  plasterer's  trowel.  Just  before  the 
concrete  had  its  initial  set  the  slabs  were 
painted  with  a  thin  grout,  made  of  sand  and 
cement,  care  being  taken  that  the  sand  con- 
tent of  the  mixture  was  the  same  as  that  of 
the  concrete  previously  placed.  This  grout 
filled  up  all  of  the  holes  left  by  the  trowel 
man,  gave  the  slabs  a  uniform  color,  and  as 
it  and  the  slab  were  practically  of  the  same 
mi.x  it  could  not  suffer  from  unequal  con- 
traction and  expansion.  The  grout  was 
mixed  in  a  mortar  box,  then  poured  on  the 
slab  a  bucketfull  at  a  time;  this  was  well 
rubbed  into  the  slab  and  joints  with  an  ordi- 
nary broom.  Two  men  were  required  for 
this  operation,  and  the  total  cost  did  not  ex- 
ceed 10  cts.  per  yard. 

The  parapet  wall  was  placed  in  10  ft.  sec- 
tions to  correspond  with  the  slabs  and  the  sec- 
tions were  separated  from  each  other  by  a 
layer  of  rubberoid  nailed  into  the  concrete. 
The  accompanying  pictures  show  the  forms 
and  method  of  construction,  Figs.  4  and  7. 

After  the  forms  were  taken  off  the  parapet 
wall,  the  latter'  was  backfilled  to  the  top  and 
the  dirt  sloped  to  the  outside  of  the  dyke  so 
as  to  keep  any  rainwater  from  getting  below 
parapet  wall.  In  all  790.8  cu.  yds.  of  concrete 
were  placed  on  this  dyke  at  a  cost  of  $.5,983.62 
or  $7.56  per  cubic  yard.  The  distribution  of 
costs  was  as  follows : 


Toe  Wall  Excavation: 

Foreman,  40  his.,  at  .oO  cts.  per  hr 20.00 

Foreman,  60  hrs.,  at  27i4  cts.  per  hr. .  16.50 

Laborers,  655  hrs.,  at  25  cts.  per  hr...  163.75 

Total     $    200.23 

Concreting  Toe  Wall  (hand  mix): 
Laborers    mixing,    9S0   hrs.,    at   25    cts. 

per  hr j    245.00 

Waterman.  60  hrs.,  at  35  cts.  per  hr...        19.80 

Placing:  forms — 
Steel  and  finishing,  138  hrs.,  at  25  cts. 

per  hr 34.50 

Team    hauling   cement,    25    hrs.,    at   50 

cts.   per  hr 12. 50 

General    foreman,    57    hrs.,    at    50    cts. 

per  hr 2S.50 

Total    $  340.30 

Materials  Used: 

Cement,  567  sacks,  at  $2.60  per  bbl $  36S.55 

Gasoline    tor    pump,    30%    gals.,    at    23 

cts.   per  gal 7.6O 

Steel,  1.246  lbs.,  at  3  cts.  per  lb 37.40 

Sand.  63  cu.  yds.,  at  $1.25  per  cu.  yd..  78.73 

Gravel,  126  cu.  yds.,  at  $1.25  per  cu.  yd.  157.50 

Total     $    649.80 

Backfilling     j      76.13 

Placing  Slabs  and  Parapet  Wall, 

East  Dyke: 
Laborers  mixing,  3,505  hrs.,  at  25  cts: 

per  hr $    876.25 

Waterman,  143  hrs.,  at  35  cts.  per  hr. .  42.90 
Carpenters,  289  hrs..  at  45  cts.  per  hr..  130.05 
Placing  steel  and  finishing,  436  hrs.,  at 

25  cts.  per  hr  109.00 

Team   hauling   cement,   39   hrs.,   at   50 

cts.   per  hr 19.50 

Mixer  feeder,  124  hrs.,  at  27%  cts.  per 

hr 34.10 

General    foreman,    133    hrs.,    at   50   cts. 

per  hr 68.50 

Extra  waterman,  79  hrs.,  at  25  cts.  per 

hr 19.75 

Total     $1,298.05 


.\  total  of  350.2  yds.  of  rip-rap  placed  on 
the  outer  ends  of  the  East  dyke  at  a  cost  of 
$492.05,  which  also  includes  the  picking  up  of 
the  rock.  A  small  trench  18  ins.  wide  and  15 
ins.  deep  was  first  dug  alonu  the  toe  of  the 
dyke  and  from  this  the  rock  was  laid  at 
right  angles  to  the  slope.  The  view.  Fig.  6. 
shows  the  method  and  general  appearance  of 
the  rip-rap.  The  gang  consisted  of  0  men 
laying  rip-rap.  with  3  helpers  passing  rock, 
2  tcanfs  with  2  helpers  picking  up  and  load- 
ing rock.  The  costs  distribution  was  as  fol- 
lows: 

Gathering  and  Placing  Rip-Rap,  East  Dyke. 
Laborers,    laying   rock,    1,053    hours   at   25 

cts.   per  hour $263.25 

Foreman,  83  hours  at  2TA  cts.  per  hour. .     22  80 
Team   hauling  rock.   241  hours  at  50  cts. 

per  hour  .....    120.0O 

Men  loading  rock,  342  hours  at  25  cts.  per 

hour   *:..     85.50 

350.2  cu.  yds.  placed  for .$492.05 

The  greater  part  of  the  concrete  of  the 
Xorth  dyke  was  placed  in  the  fall  of  1911, 
and  before  the  writer  was  connected  with  the 
work.  The  toe  wall  was  dug  to  a  depth  of  5 
ft.,  and  all  of  the  concrete  placed  by  means  of 
chutes,  the  mixer  being  moved  along  the  top 
of  the  dam.  In  this  way  .5-54.8  cu.  yds.  of  con- 
crete were  placed  at  a  total  cost  of  $8,478.43, 
or  $15.28  per  cubic  yard.  The  writer,  how- 
ever used  the  stationary  mixer  and  wheeled 
the  concrete,  making  faster  time  and  much 
cheaper  work,  placing  576.1  cu.  vds.  of  con- 
crete at  a  cost  of  $5,(558.17  for  labor  and  ma- 
terial or  $9.82  per  cubic  yard. 

The  forms  for  the  parapet  wall  were  built 
at  the  bench  in  16-ft.  sections  and  were  held 
m  place  by  No.  9  soft  wire  tied  to  the  rein- 
forcement, the  inside  form  being  also  braced 
to  loops  of  wire  previously  bedded  in  the 
beams  and  allowed  to  stick  "out.  All  of  the 
reinforcing  was  placed  by  union  structural 
iron  workers.  It  is  not  usual  to  employ  union 
men  on  such  work,  but  from  previous  ex- 
perience with  laborers  on  similar  work,  the 
writer  is  of  the  opinion  that  the  union  men 
are  the  cheapest  in  the  end.  They  understand 
the  work  and  know  how  to  go  about  it,  and 
allow  the  foreman  to  devote  his  time  to  the 
execution  of  the  work.  .\  good  idea  of  the 
reinforcing,  forms  and  appearance  of  the  fin- 
ished work  may  be  had  from  the  views.  Fies. 
5,  8  and  9. 

The  forms  being  in  place  the  concrete  was 
dumped  into  mortar  boxes  and  shoveled  into 
the  forms,  2  men  shoveling  and  1  tamping 
from  each  box,  of  which  there  were  three, 
made  100  cu.  yds.  as  the  best  day's  run.  The 
charging  gang  always  remained  the  same. 

The  detailed  costs  of  this  work  including 
that  previously  placed  were  as  follows: 

Concreting   Face   of  North   Dyke. 

Work  Done  Previous  to  May,  1912. 
Foreman.  480  Iwurs  at  50  cts.  per  hour.  .$    240.00 

Teams,  294  hours  at  43  cts.  per  hour 132  30 

Laborers,  10,154  hours  at  25  ct^.  per  hour  2.53S.56 


I 


Fig.  4. — Forms  for  Parapet  Wall. 


Material  Used,   Facing  East  Dyke: 
Cement.  2,835  sacks,  at  $2.60  per  bbl.  .$1,843.40 

Steel.  3,000  lbs.,  at  3  cts.  per  lb 108.00 

Gasoline  for  mixer,  100  gals.,  at  25  cts. 

per  gal 25.00 

Gasoline  for  pump,  65  gals.,  at  25  cts. 

per  gal 13.75 

Lumber  (estimated)    25:00 

S'and.  263  cu.  yds.,  at  $1.25  per  cu.  yd..  328.75 

Gravel,  530  cu.  yds.,  at  $1.25  per  cu.  yd.  662.50 

Rubberoid     52.00 

Total     $3,058.40 

790.8    yds.  of  concrete  placed  for $5,983.80 


L:ii  nrir.^,  L'it;  hours  a  I  1 

Carpenters,  79:!  Iiourt 
Carpenters.  190  hour* 

Ironworkers,    819    hours    ai    .•'<    kIs.    i^r 
hour    409.50 

Total    $3,848.05 

Material  Used: 

Lumber,    1.000   ft.    nt    $31.00  per  M $      .<tt.00 

Oment,    850  bbls.  at  $2  60  per  bbl 2,210.00 

Gr.ivcl,  550  cu,  yds.  at  $1.23  per  vd SS7.S0 

S.nnd.  278  cu.  yds.  at  $1.25  per  yd S47.50 

Gnsollne,  480  gals,  at  25  cts.  per  gal 120.00 
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steel,  40,S12.8  lbs.  at  2  cts.  per  lb 1,224.35 

Wire    (estimated)     10-00 

$4,630.38 

354. S   cu.   yds.    for S.47S.43 

Work   in  May,    1912. 
Laborers   mixing,   3.085    hours  at  25   cts. 

per  hour   $    771.25 

Waterman,  109  hours  at  30  cts.  per  hour  32.70 
Carpenters.  342  hours  at  45  cts.  per  hour  153.90 
Carpenter   helpers,    234    hours   at   25   cts. 

per  hour   58.50 

Union  steelmen,  392  hours  at  50  cts.  per 

hour    196.00 

Team  on  cement,  48  hours  at  50  cts.  per 
hour    24.00 


were  put  together  in  sections,  being  wired  at 
the  bottom  and  slotted  at  the  top  to  receive 
the  reinforcement,  which  was  also  put  to- 
gether at  the  bench,  a  lap  of  10  ins.  being  al- 
lowed. For  the  placing  of  the  toe-wall,  the 
mixer  was  on  the  inside  of  the  reservoir  in 
the  center,  and  the  concrete  wheeled  each  way 
a,  distance  of  .550  ft.  The  same  organization 
was  used  throughout. 

This  dam  is  bVz  miles  from  the  gravel  pit, 
and  the  sand  and  gravel  haul  was  let  to  the 
teamsters  as  piece  work,  $1.82  per  cubic  yard 


During  the  progress  of  this  work,  the  Colo- 
rado &  Southern  R.  R.  tracks  washed  out, 
so  that  the  cement  had  to  be  hauled  from 
Wheatland,  making  an  e.xtra  cost  of  haul  $70. 
The  itemized  costs  of  facing  No.  3  dam  are 
as    follows: 

Leveling  Dyke — 

Laborers,  588  hours  at  25  cts.  per  hour.?  147.00 

Foreman.  48  hours  at  35  cts.   per  hour..  16.80 

Teams,  10  hours  at  50  cts.  per  hour 5.00 


981  cu.   yds.  moved  for %    168.80 

17'/4  cts.   per  yd. 


•■♦   ^-    .s.         >• 
s5 


-^ 


-"•  r,-, 


Fig.    5. —  Forms    for    Concrete    Beams. 


Fig.  6. — View  of  Rip  Rap  on  East  Dike. 


Mixer  feeder,   100  hours  at  2712   cts.   per 

hour    27.50 

General    ioreman,    113    hours    at    50    cts. 

per  hour   56.50 

Assistant    foreman,    11    hours   at   30    cts. 

per  hour 3.30 

Helpers    on    steel,    218    hours    at    25    cts. 

per  hour    54.50 

Total    $1,378.15 

Materials    Used — 

Cement,  747  bbls.  at  $2.60  per  bbl $1,942.20 

Sand.   2S0  yds.   at  $1.25  per  yd 350.00 

Gravel,  554  yds.  at  $1.25  per  yd 692.50 

Lumber,  3,000  ft.  B.  M.  at  $31.00  per  M.  93.00 
Steel,  V2-in.,  38,941  ft.  at  2  cts.  per  ft...  778.82 
Steel.  ?i-in.,  8,100  ft.  at  4%  cts.  per  ft..  364.50 
Gasoline,  136  gals,  at  25  cts.  per  gal....  34.00 
Wire,    nails,    etc 25.00 

Total    $4,280.02 

576.1    yds.    placed    for $5,658.17 

No.  3  reservoir  is  a  natural  depression  sur- 
rounded by  almost  level  land,  with  an  open- 
ing at  the  south  end  where  the  dam  is  located. 
The  facing  of  this  dam  was  of  the  beam  and 
slab  type.  As  the  chief  engineer  was  desir- 
ous of  obtaining  a  good  idea  of  the  actual 
costs  of  construction  of  this  design,  evervone 


being  the  price  agjeed  on.  The  teams  made 
two  trips  one  day  and  three  the  next,  hauling 
on  an  average  1%  cu.  yds.  to  the  load.  Owing 
to  the  heavy  roads,  two  snap  teams  had  to  be 
provided,  and  this,  with  the  heavier  strip- 
ping at  the  pit,  brought  the  sand  and  gravel 
price  up  to  $3.05  per  cubic  yard. 

For  the  beams,  slabs  and  parapet  wall,  the 
mixer  was  placed  at  each  end  of  the  dam,  600 
ft.  of  the  dyke  being  faced  from  one  end  and 
350  ft.  from  the  other.  The  beam  concrete 
was  run  into  a  mortar  box  placed  in  the  cen- 
ter of  a  slab.  Two  men  shoveled  this  con- 
crete into  the  surrounding  beams,  one  tamper 
being  used  for  each  shoveler;  in  this  way  the 
concrete  was  thoroughly  spaded  and  placed 
around   the  steel. 

The  system  used  in  placing  the  slabs  and 
parapet  wall  was  the  same  as  that  for  the 
East  and  North  dykes.  The  edges  of  the 
beams  and  slabs  were  rounded  with  an  ordi- 
nary side-walk  edger,  and  this  wonderfully 
improved  the  general  appearance  of  the  whole 
work.  The  slabs  were  washed  with  a  sand 
and  cement  grout  about  1  to  3  being  similar 


Filling  in  Slabs  and  Tamping  Dirt   In 
Place — 
Laborers,  l.lol  hours  at  25  cts.  per  hour.$    287.75 
Foreman,  41  hours  at  35  cts.  per  hour. .        14.35 

950  cu.   yds.   moved  for $  302.50 

or  31.8  cts.   per  yd. 

Excavating  Toe-Wall — 

Laborers,  711  hours  at  23  cts.  per  hour.J  177.75 

Foreman.  95  hours  at  35  cts.  per  hour. .  28.50 

Teams,  15  hours  at  50  cts.  per  hour....  7. 50 


433.1   cu.   yds.   moved   for $    213.76 

or  47  cts.  per  yd. 
Beam  Kxcavatlon — 


Laborers,  440  hours  at  23  cts.  per  hgur.  .$ 
Foreman,  49  hours  at  35  cts.  per 


hour. .] 
hour. . 


110.00 
14.70 


39.5  beams  ]2  ft.  long  and  2  ft.  deep 

for    $    124.70 

Backfilling  Toe-Wall— 
Laborers,  153  hours  at  25  cts.  per  hour.$      38.26 
Foreman.  12  hours  at  50  cts.  per  hour. .  6.00 


%  44.25 

Concreting  Toe-Wall^ 

Carpenters,  222  hours  at  45  cts.  per  hour.$  99.90 

Helpers,   122  hours  at  25  cts.  per  hour..  30.50 
Laborers   mixing,    1.810   hours   at   25   cts. 

per  hour    452-50 

Waterman.  62  hours  at  30  cts.   per  hour  18.60 

Steelmen.  40  hours  at  50  cts.  per  hour..  20.00 


Fig,    7. — Reinforcement    for    Parapet   Wall. 


Fig.     8. — Reinforcement    for     Paving      Slabs. 


put  his  best  foot  forward.  The  toe-wall  was 
excavated  by  a  competent  foreman  to  an  aver- 
age depth  of  9  ft.,  the  deepest  part  being  17 
ft.  and  the  shallowest  5  ft.  It  was  taken  out 
2  ft.  wide  at  a  cost  of  47  cts.  per  cubic  yard ; 
which  was  some  improvement  over  $1.10  per 
cubic  yard,  the  cost  of  excavating  the  East 
dyke  toe-wall.  The  beams  were  dug  out  for 
23.6    cts.    per    cubic   yard.      The   beam    forms 


to  the  concrete  mix,  sand  content.  The  trowel 
finish  on  the  beams  and  slabs  took  -440  hours 
of  labor  at  25  cts.,  or  $110,  and  the  grout 
wash  was  placed  by  two  laborers  who  used 
80  sacks  of  cement  and  spent  200  hours  on 
the  work,  that  is,  the  total  labor  and  material 
cost  was  10  cu.  yds.  of  sand  at  $3.05,  80  sacks 
of  cement  at  $2.70  per  bbl,  200  hours  labor 
at  25  cts.,  making  a  total  of  $134.50. 


Team  on  cement.  02  hours  at  50  cts.  per 

hour 31.00 

MLxer  feeder,   62  hours  at  27^4.  cts.   per 

„  hour    17.05 

General  foreman,  62  hours  at  50  cts.  per 

hour    31.00 

Assistant   foreman,   30   hours  at  30   cts. 
per  hour  g.oo 

356  yds.  of  concrete  for  a  labor  cost 

of   %    709.55 

or  less  than  $2.00  per  yd 


November  27,  1912. 
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Material  Used — 

Cement,  1477  sacks  at  $2.70  per  bbl....$  906.97 
Gasoline    for   mixer,    61    gals,    at   25    cts. 

per  gal 15  25 

Gasoline  for  pump,  32  gals,  at  25  cts.  per 

gal *^  g  QQ 

Sand,   164  yds.   at  J3.05  per  yd 500.'20 

Gravel,  328  yds.  at  $3.05  per  yd 1.000.40 

^  ..  „  $2,520.82 

Concretmg    Face    and    Parapet    Wall. 
No.  ^3  Reservoir — 
Carpenters,    1,410    hours   at   45    cts     per 

hour  "^     J    624  50 

Carpenters'  helpers,  958  hours  at  25  cts. 

per  hour   039  50 

Laborers   mi.xing,  5,362   hours  at  25  cts. 

per  hour   1340  50 

Waterman  212  hours  at  30  cts.  per  hour  '  63:60 
Stee  men,  9i0  hours  at  50  cts.  per  hour.  485.00 
Steelmen    helpers,    112    hours    at    25    cts. 

per  hour   ''S  00 

Team  on  cement,  94  hours  at  55  cts!  per 

hour  5170 

Feeder  for  mi.xer,  191  hours  at  21^.'  cts! 

per  hour    ." 59  50 

General    foreman.    171    hours   at   50    cts 


top  and  disappearing  toward  the  bottom  of 
ihe  wall.  These  came  from  settlement  and 
were  to  be  e.xpected.  In  all  probability,  sev- 
eral more  will  develop  within  the  next  year, 
when  the  cracks  can  be  poured  full  of  grout 
or  repaired  in  some  other  manner.  It  is  the 
intention  of  the  Consulting  Engineer  and 
various  other  irrigation  experts  to  carefully 
watch  the  behavior  of  these  dams  during  the 
winter  and  irrigating  season  of  next  year,  as 
this  uncommon  design  is  attracting  wide- 
spread attention. 

The  remainder  of  the  remodeling  of  the 
system  consisted  of  canal  enlargement,  gate 
setting,  drops,  chutes,  new  ditches  and  the 
usual  routine  of  irrigation  work. 

The  work  was  carried  out  under  Mr.  O.  E. 
Shelburne,  Division  Engineer  representing 
Mr.  J.  A.  Whiting,  Consulting  Engineer, 
Cheyenne,  who  prepared  all  of  the  designs 
and  specifications;  Mr.   H.  L.  Jennings,  Gen- 


Fig.    9.— Completed    Beam    and    Slab    Reservoir   Facing. 


per    hour    85.50 

Assistant    forem.an,    93    hours   at   35    cts. 
per  hour  33.25 

862   yds.    placed   for $3,004  05 

or  $3.48  per  yd. 

Material  Used — 

Cement,  4,567  sacks  at  $2.70  per  bbl $3,082.72 

Gasoline   for   mixer,    184   gals,    at   25   cts. 

per  gal 46.00 

Gasoline  for  pump,   110  gals,   at   25   cts. 

per  gal 27.50 

Gravel.  832  yds.  at  $3.05  per  yd 2,537.60 

Sand,   416  yds.   at   $3.05   per  yd 1,268.80 

Steel    (14-in.    98,105    ft.,    %-in.    3,483   ft.), 

71,167  lbs.  at  3  cts.  per  lb 2,135.01 

Lumber,    6,000    ft.   at   $37.00   per  M 162.00 

Cement  haul   extra 70.00 

$9,329.63 

Moving  and  Placing  Mixer — 

Laborers,  90  hours  at  25  cts.  per  hour...$  22.50 

Teams,  6  hours  at  55  cts.  per  hour 3.30 

Carpenters.  12  hoiirs  at  45  ots.  per  hour.  5.40 
General  foreman,  4  hours  at  50  cts.   per 

hour    2.00 

Assistant  foreman,  2  hours  at  35  cts.  per 

hour .70 

$      33.90 

The  total  cost  of  placing  1,218  cu.  yds.  of 
concrete  was  $16,451.55,  or  $1.3.50  per  cubic 
yard.  To  mix  and  place  toe-wall  cost  $2  per 
yard,  the  beams  cost  $4.10.  the  slabs  $3  and 
head-wall  $3.60  per  yard. 

.'\s  the  work  on  No.  1  reservoir  progressed, 
water  was  gradually  let  into  it,  and  four  days 
after  the  completion  of  the  work,  when  the 
reservoir  was  at  its  full  capacity,  a  terrific 
windstorm  arose  from  the  northeast  creating 
waves  3  ft.  high  and  blowing  them  almost 
directly  on  to  the  facings  of  the  dams;  this 
storm  lasted  five  hours  and  in  the  ensuing 
two  weeks  three  similar  storm.s  came  in  the 
same  direction.  The  writer,  in  company  with 
Ml".  Shelburne.  engineer  for  the  Land  Com- 
pany, visited  the  dams.  We  found  them  in 
excellent  shape.  The  East  dyke  showed  no 
signs  of  settlement  or  cracks  of  any  descrip- 
tion and  very  little  seepage ;  the  North  dyke 
showed  a  slight  parting  along  the  line  of  the 
slabs  about  two-thirds  of  the  height  from  the 
top,  and  the  parapet  wall  had  three  small 
cracks   straight   across,   about   %   in.   wide  at 


eral  Superintendent,  and  Mr.  G.  B.  Snelgrove, 
Engineer,  with  the  writer  in  direct  charge 
of  all  concrete  work,  had  control  for  the 
Thompson-Starrett   Co. 


Construction    Methods    Employed    by 

British  Contractors  in  Building 

Combined    Concrete    and 

Stone  Masonry 

Dams. 

The  present  day  practice  of  British  engineers 
and  contractors  in  staking  out.  in  giving  neces- 
sary reference  lines  and  levels,  and  in  selecting 
the  construction  plant  and  methods,  was  dis- 
cussed by  Mr.  H.  J.  F.  Gourley  in  a  recent 
paper  before  the  Institution  of  Civil  Engineers. 
Tlie  matter  here  given  is  from  Mr.  Gourley's 
paper  as  reported  in  The  Surveyor  of  London. 

ST..\KING    OUT. 

It  will  be  assumed  that  a  straight  dam  is  to 
be  constructed.  The  staking  out  of  a  curved 
dam  is  not  quite  so  simple,  but  presents  no 
particular  difficulty.  One  of  the  first  things  to 
be  done  is  to  construct  two  observatories,  one 
on  each  side  of  the  valley,  at  100  ft.  or  150  ft. 
above  the  top  of  the  dam.  These  observatories 
will  be  of  brick  or  concrete,  about  15  sq.  ins. 
or  18  sq.  ins.,  standing  on  a  good  foundation, 
on  top  of  which  are  iron  plates  in  which  a 
good  "centre  dot"  has  been  made  so  as  to  be 
in  the  vertical  plane  containing  the  "centre 
■line"  of  the  dam,  and  having  three  lead  spots 
to  receive  the  three  screws  of  the  head  of  the 
transit.  The  "centre  line"  may  be  the  line  of 
the  crest  or  any  other  convenient  parallel  line. 
On  the  valley  faces  of  the  observatories  black 
arrows  with  finely  drawnout  points  are  painted 
on  a  white  ground,  so  that  the  points  are  in 
the  previously  mentioned  vertical  plane.  It  is 
sometimes  thought  that  greater  accuracy  is  ob- 
tained by  wide  vertical  black  lines  instead  of 
the  arrows.  Supplementary  stations,  distant 
multiples  of  20  ft.  away  from  the  principal 
stations,  are  a  convenience ;  they  may  be  de- 


fined bv  a  nail  in  a  stout  peg  behind  which  a 
nag  pole  has  been  erected,  the  whole  being 
surrounded  by  a  fence  to  prevent  disturbance 
by  sheep.  An  arbitrary  point,  usually  not  on 
the  dam  itself,  is  then  chosen  as  the  zero  sta- 
tion froiii  which  distances  are  measured  along 
the  center  line  of  the  dam.  For  convenience 
of  staking  out  and  subsequent  check  measure- 
ment, cross-sections  are  taken  every  20  ft.  or 

contractor's   PL.ANT. 

If  the  dam  is  situated  some  distance  from  a 
railway  station,  as  is  generally  the  case,  some 
rneans  of  transport  to  the  works  must  be  pro- 
vided. Traction  haulage  may  meet  the  case. 
Frequently,  however,  a  railway  with  sidings 
is  considered  necessary,  and  its  construction  is 
put  in  hand  as  soon  as  the  dam  has  been  de- 
cided upon.  At  the  same  time  the  temporary 
works  are  started,  and  the  various  mechanical 
arrangements  installed.  These  would  include 
accommodations  for  the  workmen,  cement 
storing  and  aerating  sheds,  stone  crushing  and 
grading  machines,  domestic  water  supply,  a 
small  reservoir  for  a  high-pressure  water  sup- 
ply, masons"  sheds,  wagon  roads,  and,  fre- 
quently, if  sufficient  head  room  can  be  ob- 
tained, one,  or  preferably  two,  overhead  cable- 
ways  capable  of  lifting  about  C  tons,  together 
with  locomotive  and  other  cranes.  The  main 
function  of  the  cableways  is  to  remove  the 
excavated  material  from  the  trenches,  and 
later  to  carry  the  concrete  in  buckets  from  the 
mixers  placed  on  the  hillside  near  the  end  of 
the  dam,  or  from  some  point  in  the  valley 
bottom  to  which  the  buckets  are  brought  in 
wagons.  They  are  particularly  useful  when 
the  various  cranes,  traveling  or  otherwise, 
scattered  about  the  dam  are  to  be  moved. 

EXC.\V.\TION'. 

Tlie  widths  of  the  main  trench  at  various 
cross-sections  being  taken  from  the  plans,  the 
limits  of  the  excavation  can  be  defined,  and 
this  portion  of  the  work  put  in  hand.  The 
maxirnum  width  of  the  trench  at  any  point  is 
the  width  of  the  dam  section  corresponding  to 
the  top  of  the  rock  at  the  point.  Below  this 
level  the  sides  of  the  excavation  are  vertical, 
or  as  nearly  so  as  is  possible  without  timber- 
ing. A  timber  trough  capable  of  discharging 
the  maximum  flood  is  constructed  across  the 
main  trench  some  distance  from  the  stream 
and  at  such  a  level  as  will  give  a  sufficient  fall 
in  a  channel  to  be  cut  from  the  trench  to  a 
point  at  which  the  stream  m.iy  be  conveniently 
diverted.  This  course  is  followed  when  it  is 
desired  to  proceed  with  the  excavation  under 
the  existing  stream  bed  as  soon  as  possible.  lu 
other  cases  the  river  is  not  diverted  until  a 
tunnel,  left  to  convey  it  through  the  dam,  is  ' 
ready. 

As  the  main  trench  is  completed  the  heel 
trench  is  put  in  hand.  The  usual  width  is  5 
ft.  or  6  ft.,  and  it  is  carried  down  some  little 
distance  into  watertight  rock.  For  convenierfce 
of  working  it  is  generally  kept  a  little  distance 
back  from  the  upper  toe  of  the  dam.  and  to 
minimize  movement  of  the  rocks  on  which  the 
dam  will  "ultimately  rest,  particular  care  is  taken 
with  the  timbering.  While  the  m.ain  trench  mav 
be  carried  40  ft.  or  50  ft.  below  the  ground,  the 
heel  trench  may  have  50  ft.  or  60  ft.  greater 
depth.  It  is  generally  possible,  and  always 
advisable,  to  fill  up  the  heel  trench  with  4  or 
5  to  1  concrete,  free  from  boulders,  as  soon  as 
it  is  bottomed.  Prior  to  putting  in  the  con- 
crete the  rock  surface  is  well  cleaned  by  a 
pressure  water  jet  and  wire  brushes,  any  small 
cracks  being  grouted  up  and  plastered  with 
cement  mortar  or  coated  with  grout;  . 

Sump  holes  are  sunk  and  pumps  divided,  so 
that  the  trench  may  at  all  times  be  kept  fairly 
dry  during  the  excavation  and  refilling.  .\ny 
springs  encountered  as  the  concreting  pro- 
ceeds, and  which  would  interfere  with  the 
proper  setting  of  the  concrete,  are  led  into 
pipes  which  are  carried  up  with  the  concrete: 
when  the  water  ceases  to  rise,  the  pipes  are 
filled  with  grout  under  pressure  or  simply 
scaled  with  a  screwed  plug.  Great  care  is 
taken,  both  here  and  eksewherc.  that  all  old 
concrete  is  picked  over,  washed  and  plastered 
before  resuming  the  concreting,  and  that  no 
through  joints,  vertical  or  horizontal,  are  left. 
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DR.\INS. 

When  the  heel  trench  has  been  completed, 
and  before  a  start  is  made  with  the  dam 
proper,  a  svstem  of  6-in.  stoneware  drains  is 
arranged  to  afford  ample  opportunity  of  es- 
cape for  any  water  which  may  exert  upward 
pressure  on  the  base  of  the  dam  behind  the 
heel  trench.  These  drains  lead  to  larger  ver- 
tical pipes  placed  at  intervals  along  the  toe 
of  the  dam,  and  with  their  outlets  at  such  a 
level  as  will  ensure  a  free  discharge  at  all 
times,  or  they  may  be  led  into  the  drainage 
culvert  of  the,  dam. 

After  all  loose  rock  has  been  removed,  and 
with  the  rock  bed  rough,  jagged,  and  inclining 
downwards  towards  the  upstream  face,  a  bed 
of  mortar  is  spread  over  the  foundation,  and  a 
layer  of  concrete  about  2  ft.  thick  spread  over 
this  forms  the  first  course  of  the  dam.  Above 
this  the  concrete  may  contain  displacers  or 
plums.  These  stones,  which  must  be  of  sound, 
hard  rock,  are  of  large  size,  running  up  to  1 
or  2  tons,  and  prior  to  being  dropped  on  a 
good  bed  of  concrete  they  are  well  washed, 
scrubbed  with  wire  brushes,  and  coated  while 
damp  with  cement  grout.  They  are  so  placed 
in  the  work  that  no  air  cavities  can  exist  be- 
neath them,  and  adjacent  blocks  are  seldom 
less  than  some  6  ins.  apart.  The  bed  of  con- 
crete into  which  the  plum  is  beaten  with 
wooden  mawls  is  always  of  such  a  thickness 
that  there  is  no  risk  of  the  block  "ridmg" 
upon  a  lower  one.  The  displacers  are  rarely 
surrounded  by  concrete  in  one  day,  and, 
projecting  as  Ihev  do  up  and  from  the  work 
1  ft.  or  2  ft.,  form  excellent  keys  and  serve 
to  break  joints.  As  additional  safeguards,  ver- 
tical V-shaped  grooves,  some  9  ins.  deep,  are 
sometimes  made  at  vertical  joints,  and  longi- 
tudinal grooves  about  the  same  depth  and  18 
ins.  wide  on  any  flat  surfaces. 

As  the  ground  surface  is  reached  an  arched 
opening  is  formed  to  convey  the  water  through 
the  dam.   Two  methods  of  dealing  with  it  will 
be  described.    The  top  sides  and  bottom  of  this 
tunnel  have  large  toothings  or  indents  formed 
at  intervals  throughout  its  length,  and  the  ex- 
posed surfaces  are  well  picked  over.   When  the 
tunnel    is    complete,    the    river   is   diverted    to 
flow  througli.it.   As  the  superstructure  is  near- 
ing   completion,    and    at    a    dry    season    when 
possible,    a    cofferdam     or     earthen    bank    is 
formed  about  the  entrance  to  the  tunnel,  and 
forthwith  the  closing  up  of  the  masonry  facing 
at    both    ends    of    the    tunnel    is    commenced. 
Concreting    then    proceeds,    working    inwards 
from  either  end,  and  using  4  to  1  concrete  and 
plentv  of  mortar  between  the  old  and  the  new- 
work.     In   the   dam   a   vertical    shaft   3   ft.    m 
diameter   has    been    formed,    rising    from    the 
crown  of  the  tunnel  to  a  longitudinal  tunnel 
connecting  the  valve  towers.   It  is  through  this 
shaft  that  the  concrete  is  passed,  and  this  in 
its  turn  is  made  up  with  concrete.    A  wrought- 
iron  pipe  with  screwed  joints  is  embedded  in 
the  concrete  with  its   lower   end  near   to  the 
upstream  face  of  the  dam,  and  its  upper  end 
■free   to    be   connected    with    a    grouting    pan 
worked    in    the    longitudinal    tunnel.      When 
the    concrete   has    had    time    to    set.    grout    is 
forced  down  the  pipe  with  a  view  to  filling  up 
anv  interstices  left  by  the  concretor. 

tn  the  second  method  not  only  are  grooves 
left  in  the  sides  of  the  tunnel,  but  a  reduc- 
tion  in   size   is   also   made   towards   its   lower 
■end   bv   three   or   four   offsets.     Through   the 
•cofferdam    the    scouring-out    pipe    (or    pipes) 
is  laid,  and  is  continued  through  to  the  other 
end  of  the  tunnel.     The   water  is  allowed  to 
flow   through   this   pipe    until    the   tunnel   has 
been  filled  in.     To  provide  against  floods  the 
upstream   face   is   at  once  built  up   and  made 
practically  watertight.     The  remainder  of  the 
concreting  is   then   completed.     The   arrange- 
ments  made    for    grouting    in    this    case    take 
the  form  of  a  pipe  leading  through  the  dam 
to  the  top  of  the  arch  from  a  convenient  point 
on    its    downstream    side.      When    it    is    con- 
sidered  that  all  crevices  not  previously  filled 
by   the   concrete   are   sealed,    the   pipe    is    left 
full  of  grout  and  plugged. 

PROPORTIONS    OF   CONCRETE. 

While  the  pronortions  of  the  concrete,  5 
or  6  to  1.  vary  but  little  in  this  country,  the 
practice  with  regard  to  the  quantity  of  water 


used  in  mixing  it  varies  considerably.  Some 
prefer  such  mixtures  as  will  show  the  least 
trace  of  water  on  the  surface  after  vigorous 
ramming;  others  use  an  almost  sloppy  mix- 
ture Dry  concrete  is  the  more  costly,  though 
if  the  ramming  is  uniform  throughout  this 
concrete  will  be  more  compact  and  therefore 
less  pervious.  On  the  other  hand,  a  wetter 
concrete  is  more  easily  handled,  less  depend- 
ent on  the  workmen  for  its  uniformity,  and, 
considered   in   bulk,   very  little,   if   at  all. 


ferior  to  the  more  expensive  mixing,  it  nas 
been  suggested  that  by  using  "dry"  concrete 
shrinkage  cracks  may  be  avoided.  Ihis  ap- 
pears to  be  reasonable,  though  there  hardly 
seems  to  be  enough  evidence  to  warrant  a 
definite  conclusion. 

The  proportions  of  sand  and  stone  to  ce- 
ment are  arrived  at  by  experiment,  and  are 
such  ■  as  will  give  a  mixture  of  max^muin 
density.  Once  the  proportion  of  sand  and 
stone  'is  fixed,  it  should  be  strictly  maintained, 
the  two  materials  being  gaged  separately  tor 
each  banker.  One  sometimes  finds  that  stone 
and  sand  are  allowed  to  be  tipped,  probably 
in  the  correct  proportion,  to  form  one  large 
heap  on  the  stage.  From  this  heap  a  quantity 
equal  to  the  total  bulk  of  sand  and  stone  is 
gaged  with  the  necessary  cement,  with  the 
result  that  there  is  considerable  variation  in 
the  proportions  of  sand  and  stone  in  the 
bankers. 

F.\CING  OF  THE  DAM. 

\s -regards  the  facing  of  the  dam  it  is  a 
general  rule  that  the  blocks  should  be  massive 
and  the  face  impervious  to  water.  Courses 
of  squared  rubble,  varying  between  18  ins. 
and  30  ins.  in  depth,  and  not  less  than  18 
ins.  wide,  with  headers  not  less  than  3  ft.  to 
4  ft.  long,  and  occupying  at  least  25  per  cent 
of  the  face  area,  represents  average  practice. 
The  length  of  the  stretchers  ranges  from  3  ft. 
to  8  ft.,  and  their  average  weight  would  be 
about  2  tons.  Though  in  most  cases  the  beds 
and  joints  of  all  facing  stones  are  left  fairly 
rough,  but  true,  in  some  instances  V  or  other 
grooves  have  been  added.  The  top  and  bot- 
tom beds  are  parallel,  and  always  perpendicu- 
lar to  the  face  of  the  dam ;  curved  faces  neces- 
sitate slight  variations  in  the  thickness  of 
the  bed  joints.  . 

It  is  an  advantage  to  get  as  high  an  aver- 
age specific  gravity  as  possible  in  the  dam, 
and  since  the  stone  used  has,  in  general,  a 
higher  specific  gravity  than  the  concrete,  the 
greater  the  percentage  of  stone  within  the 
limits  mentioned,  the  better.  The  ratio  of  the 
weights  of  stone  and  concrete  in  dams  ranges 
from  30  and  70  to  45  and  55. 

The  face  stones  on  the  downstream  face 
are  set  in  2  to  1  cement  mortar,  both  bed 
and  vertical  joints  being  Vi  in.  to  %  in.  thick. 
Some  little  time  after  the  facing  has  been 
backed  up  with  concrete  the  joints  are  raked 
out  to  a  depth  of  3  ins.  and  caulked  with  al- 
most dry  1  to  1  cement  mortar.  On  the  up- 
stream face  the  caulking  is  done  with  neat 
cement,  and  the  setting  in  1  to  1  mortar.  In 
this  case  there  is  no  particular  restriction  as 
to  displacers,  except  that  the  distance  between 
them  and  the  face  stones  should  somewhat 
exceed  6  ins.  In  other  cases  no  caulking  of 
face  joints  has  been  done,  but  then  no  dis- 
placers have  been  allowed  within  10  ft.  of 
the  water  face,  and  the  5  to  1  concrete  back- 
ing has  been  made  of  stone  broken  to  pass 
a  1%-in.  ring  instead  of  the  more  usual  2-in. 
ring. 

H.\NDLING    STONES. 

For  handling  the  stones  and  other  mate- 
rials traveling  cranes,  capable  of  lifting  5 
tons  at  a  radius  of  25  ft.,  may  be  employed. 
Piers  of  concrete  are  raised,  say  15  ft.  or  20 
ft.,  above  the  work  at  some  point,  and  35 
ft.  to  40  ft.  apart.  On  these  are  placed  girder 
beds,  upon  which  rest  longitudinal  girders 
carrying  ties  and  rails.  The  sides  of 
the  piers  are  deeply  indented  and  well  picked 
over,  so  as  to  provide  the  requisite  key  for 
the  concrete  which  will  eventually  surround 
them.  As  the  work  is  levelled  up  at  this  point 
fresh  piers  are  constructed  at  some  distance 
awav.  Another  set  of  girders  and  rails  is  then 
fixed  in  position,  and  the  crane  is  raised  on 
its  new  track. 


Derrick  cranes  having  50-ft.  or  60-ft.  jibs 
may  be  used.  They  may  be  supported  on 
wood  or  steel  towers  placed  quite  clear  of 
the  dam  or  resting  on  the  downstream  face, 
or  temporarv  piers  may  be  raised  from  the 
existing  work  to  carry  girders  or  baulks  on 
which  are  longitudinal  rails.  The  ends  of  the 
sills  of  the  crane  rest  on  trucks  running  on 
the  one  set  of  rails,  while  the  king  po^t  rests 
on  another  truck  running  on  the  other  parallel 

rails.  .      ,        ,  ,  J 

The  crest  of  the  dam  is  faced  or  formed 
of  radiating  ashlar  blocks,  often  set  in  1  to  1 
cement  mortar,  and  the  coping  stones  have 
joggled  joints.  If  a  road  crosses  the  dam,  it 
is  "generally  carried  on  arches  springing  from 
piers  rising  from  the  crest,  and  as  this  work 
is  always  visible  some  attempt  is  made  to 
give  it '  a  pleasing  appearance,  although  in 
many  earthen  embankments  it  is  inadvisable 
to  make  a  culvert  through  the  bank,  in  a 
masonry  dam  this  is  the  usual  procedure. 

A  point  to  be  watched  during  construction 
is  that  at  its  various  sections  the  dam  is 
true  to  the  drawings.  For  both  straight 
and  curved  faces  straight  profiles  10  ft.  or 
12  ft.  long,  made  of  floor  boards,  meet  the 
case.  These  are  supported  by  iron  brackets 
fixed  into  the  bed  joints,  or  into  holes  drilled 
for  the  purpose  in  the  facing-stones,  and  are 
placed  a  definite  distance  measured  horizon- 
tally out  from  the  dam  in  every  case.  The 
brackets  are  so  made  as  to  permit  of  a  move- 
ment of  several  inches  to  and  from  the  wall. 
For  a  straight  face  the  arrangement  is  exact, 
but  a  curx^e  becomes  a  series  of  chords;  the 
difference  between  the  arc  and  its  chord  is 
inappreci.able.  particularly  when  it  is  remem- 
bered that  the  work  is  quarry-faced  and  the 
pitching  lines  are  not  too  well  defined. 

The  dam  is  drawn  out  to  a  large  scale, 
and  a  table  is  compiled  giving  the  distance 
of  the  two  faces  from  the  center  line  for 
various  levels  at  vertical  intervals  of  5  ft.  or 
6  ft.,  allowing,  of  course,  for  the  constant 
projection,  say  12  ins.,  of  the  profile  outside 
the  work.  From  these  distances  the  batter 
of  the  faces  King  between  pairs  of  levels  is 
worked  out  and  abulated.  Batter-plumb  rules 
are  made  to  corerspond  with  the  tabiilated 
batters.  It  is  now  a  comparatively  simple 
matter  to  fix  a  profile  at  any  particular  point. 
A  transit  can  be  set  up  at  the  most  convenient 
of  the  hillside  stations,  and,  taking  the  usual 
steps  to  ensure  accuracy,  a  mark  can  be  made 
on  the  dam  which  will  be  so  many  feet  back 
from  the  center  line.  From  the  facing  already 
completed,  and  using  the  batter-plumb  rule, 
the  profile  is  set  at  approximately  its  true 
position.  After  ascertaining  the  level  at  which 
the  next  width  has  been  tabulated,  this  level 
can  be  marked  on  the  profile,  and  the  distance 
of  the  profile  from  the  mark  on  the  dam 
should  agree  with  the  tabulated  figure.  If 
it  does  not,  the  profile  is  moved  slightly,  the 
level  is  marked  on  afresh,  and  the  distance 
again  checked. 


Large  Reservoir  in  Brazil. — The  surveys 
for  the  reservoir  of  Oros  on  the  River  Trussu 
in  the  state  of  Ceara,  Brazil,  near  Iguatu,  have 
now  been  completed.  It  is  said  that  the  reser- 
voir will  be  one  of  the  largest  in  the  world, 
having  a  capacity  of  2,200,000,000  cubic  meters. 
The  dam  will  be  50  meters  high.  The  lake 
which  has  been  formed  at  Ribeirao  das  Lagcs 
by  the  Rio  Janeiro  Tramway,  Light  &  Power 
Co.  for  the  generation  of  power  for  light  and 
railway,  has  a  capacity  of  213.000.000  cubic 
meters,  so  that  the  capacity  of  the  Oros  reser- 
voir will  be  nearly  eleven  times  as  great. 


Crocodile  River  Development. — .'V  project 
is  under  w-ay  in  the  Transvaal,  South  Africa, 
to  use  the  water  of  the  Crocodile  river  for  ir- 
rigation and  a  domestic  service  for  the  cities 
of  Pretoria  and  Johannesburg.  According  to 
the  plans,  from  10.000,000  to  20.000,000  gallons 
will  be  supplied  to  the  two  cities,  and  it  is  ex- 
pected that  enough  water  will  be  available  for 
irrigation  purposes  that  7.000  families  could  be 
settled  under  a  system  of  intensive  cultivation. 
The  municipality  of  Pretoria  offers  to  con- 
tribute the  sum  of  $1,250,000  toward  the  work 
if  Johannesburg  will  pay  a  like  sum. 
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A   number   of   good-sized 

The  Doings     'ailroad    construction     con- 

q£       °       tracts     have    been     let    the 

(■h»  \Kr     1         P^^'    ^^^    ''^y^'    ^'""^    there 
me    weeK.       are  good   prospects- of  oth- 

er   contracts   coming   up   in 
the  near  future.     Of  the  contracts  let  two  are 
of    more   than    ordinary    size.      One    of    them 
'^u      J     1   ^^^^  graduig  and  concrete   work   for 
the    double   track   detour   line   around    Soldier 
Summit,  Utah,  for  the  Denver  &  Rio  Grande. 
The  Utah  Construction  Co,  Ogden,  Utah,  se- 
cured  this   work.     The   other  contract   is'  for 
the    track    elevation    work    of    the    Northern 
Pacific  in'  Spokane.  Wash.     Guthrie,  McDou- 
gall    &    Co.,    St.    Paul,    Minn.,    and    Portland, 
Ore.,  secured   the  contract.     It  looks  at  pres- 
ent as   though   the  Pennsylvania  R.   R.   would 
have   an   extensive   construction   program    for 
the  next  year.     It  is  believed  that  announce- 
ment will  be  made  at  the  annual  stockholders' 
meeting    in    March    of    improvements    calling 
for    the   expenditure   of   something   like   $40,- 
000,000.      Aside    from   the   work  of   the   Cali- 
fornia  State  Highway  Commission,  on  which 
bids  were  opened  Nov.  18,  and  six  small  con- 
tracts now  open   for  bids  by  the  State  High- 
way   L,ommissioner    of    Ohio,    verv    little    has 
been    doing    the    past    week    in    the    way    of 
state   aid  highway  construction.     Of  the  con- 
tracts let  for  road  work,  that  awarded  by  the 
Commissioners    of    Gonzales    County,    Texas, 
appears  to  be  the  largest.     The  contract  calls 
for  7-5  miles  of  gravel  and  clay  roads;  it  was 
awarded  to  W.  T.  Montgomery,  Taylor,  Tex. 
Contracts    for   the   largest   drainage   project 
of   the   year   have   been   awarded   by   the   offi- 
cials of  the  Little  River  Drainage  District  of 
Cape  Girardeau,  Mo.     Contracts  were  award- 
ed to  14  contractors  for  650  miles  of  ditches, 
requiring   about    32,000,000   cu.    yds.    of    exca- 
vation.    Contracts  on  8,000,000  cu.  yds.  addi- 
tional was  not  let  at  the  time  the  other  work 
was   awarded.     The   largest   drainage   job   on 
which  bids  have  been  asked  the  past  few  days 
appears  to  be  the  work  for  the  Florida  Board 
of    Drainage    Commissioners.      This    contract, 
bids   on   which   will   be   opened   Dec.    16,   calls 
for    the    following   work    in    connection    with 
the  Everglades  Drainage  Canal  between  Lake 
Okeechobee  and  Lake  Worth  :     For  canal  A, 
42 'i  miles  long,  75  ft.  average  bottom  width, 
11    ft.   average  depth,  excavation  7,100,000  cu. 
yds.  earth  and  665,000  cu.  vds.  rock;   Canal  B 
(in    lieu    of    Canal    A),    42%    miles    long,   45 
ft.  average  bottom  width,  .11  ft.  average  depth, 
excavation   about  4,600,000  cu.  yds.   earth   and 
400,000  cu.  yds.  rock. 

Bids  on  a  fair-sized  Government  irrigation 
contract  were  opened  Nov.  11  at  Malta,  Mont. 
The  work  called  for  about  420,100  cu.  yds.  of 
excavation.  Manev  Bros.  &  Co.,  Idaho,  bid 
$95,560  and  J.  E.  Hilton,  Billings,  Mont.,  bid 
$96,350. 

A  number  of  small  contracts  for  levees 
have  been  let  in  past  week,  but  about  the  only 
big  contracts  in  this  line  coming  up  for  bids 
is  the  work  now  being  advertised  by  Capt. 
C.  O.  Sherrill,  U.  S.  Engineer,  New  Orleans, 
La.  Tliis  work  calls  for  constructing  about 
1,630,400  cu.  yds.  of  earth  work  in  the  Lower 
Tensas,  Atchafalaya,  Barataria,  Pontchar- 
train  and  Lake  Borgne  Levee  Districts.  Bids 
on  190,000  cu.  yds.  of  levee  embankment  were 
opened    Nov.    21    by   the    U.    S.    Engineer   at 
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Memphis  Tenn.  The  probable  contractors 
?o?  F;^^^  •  Stansell  &  Co.,  Memphis,  Tenn.,  at 
$24,546  for  the  work  m  the  Lower  St  Francis 
Levee  District,  and  Holloway  &  Brown, 
Charleston,  Mo.,  bid  $21,625  for  the  work  in 
the  Upper  St.  Francis  Levee  District. 

Bids  on  two  good-sized  New  York  State 
barge  canal  contracts  were  opened  last  week 
by  the  State  Superintendent  of  Public  Works 
James  Stewart  &  Co.,  New  York  City,  at 
$1,534,732,  was  the  only  bidder  on  Contract 
(LA,  calling  for  completing  the  excavation 
of  a  channel  in  the  Hudson  River  and  inci- 
dental work  from  Lock  No.  2  to  Lock  No.  4, 
above  Waterford ;  and  for  completing  the 
upper^approach  wall  of  lock  No.  3.  For  Con- 
tract 71A  calling  for  completing  the  construc- 
tion in  the  Hudson  River  of  lock  and  dam 
No.  1  above  Waterford,  and  dredging  from 
lock  No.  1  to  lock  No.  2,  the  bids  were  as  fol- 
lows:  P.  H.  McGovern  Co.,  New  York  City 
$1,217,016;  Grant.  Smith  &  Co.,  and  Locher' 
New  York  City,  $1,313,.302;  James  Stewart  & 
Co.,   New   York   City,  $1,232,334. 

Two  good  sized  wharf  jobs  are  now  open 
for  bids.  One  of  them  calls  for  the  recon- 
struction and  equipment  of  the  Common- 
wealth Pier  at  Boston,  Mass.,  for  the  Direc- 
tors of  the  Port  of  Boston.  Bids  on  this  will 
be  opened  Dec.  6.  The  other  contract  calls 
for  the  construction  of  a  2,0i)0-ft.  reinforced 
concrete  wharf  at  Los  Angeles,  Cab,  for  the 
Board  of    Public  Works   of  tliat  city. 

The  following  contracts  for  terminals  for 
the  New  York  State  Barge  Canal  w^ere 
awarded  last  week:  Contract  6,  Whitehall 
terminal,  .\.  M.  Banker,  Gloversville,  N.  Y., 
at  $.38,901  :  Contract  10,  Fonda  terminal. 
.American  Pipe  &  Construction  Co.,  112  N. 
Broad  St..  Philadelphia.  Pa.,  at  $63,514;  Con- 
tract 12,  Amsterdam  terminal,  American  Pipe 
&  Construction  Co.,  at  $66,.361 ;  Contract  16, 
Rome  terminal,  M.  A.  Talbott  &  Co.,  Rome, 
N.  Y.,  at  $91,954;  Contract  17,  Lockport  ter- 
minal, John  Johnson  Construction  Co..  1002 
White  Bldg.,  Buffalo,  N.  Y. 

The  Sturgeon  River  Land  &  Improvement 
Co.,  incorporated  recently,  with  a  capital 
stock  of  $2,500,000  by  New  York  capitalists. 
is  understood  to  have  acquired  about  20,000 
acres  of  land  on  both  sides  of  the  Sturgeon 
River  in  Houghton  and  Baraga  Counties. 
The  company  is  reported  to  be  planning  the 
construction  of  two  hydro-electric  plants  with 
a  combined  capacity  of  20,000  HP.  W.  S. 
Prickett,  Sidnaw,  Mich.,  is  interested. 

The  Metropolitan  Sewage  Commission, 
New  York  City,  has  prepared  a  plan  of  sew- 
age disposal  for  the  borou.gh  of  Richmond. 
It  -ncludes  (ivc  disposal  plants  to  cost  $841,- 
300.  The  plans  provide  for  an  ultimate  popu- 
lation in  Staten  Island  of  633,600  and  a  flow 
of  86,000,000  gals,  of  sewage  a  day.  The  cost 
of  operation  is  put  at  $69,500  a  year. 

Jackson,    a     phimlier    of 
Plumber  and    '^"^ton,    Mass.,    will   plumb 

PaJc^r    r^f  "°    "^"''<=-       ^C    tOOk    a    shot 

Kaiser  ot        ^^    t],^    wreckin.tr    business 

bhips.  and  got  away  with  it.     Last 

January   a     freighter     from 

Ireland  piled   up  on  a  reef 

on  the  coast  of  Maine.     The  crew  was  rescued 

by  tlie  life  savers.     The  agents  of  the  freight 

line  came  and  viewed  the  wreck.     They  saw 
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the  funnels  just  peering  above  the  water,  and 
after  consulting  with  experts  decided  that  it 
was  useless  to  attempt  to  raise  the  vessel.  Mr. 
Jackson,  off  on  a  vacation  from  wiping  joints, 
saw  the  wreck  and  ventured  an  opinion  that 
It  might  be  raised.  He  was  laughed  at.  That 
made  him  angry,  so  he  scraped  together  some 
money  and  bought  the  sunken  vessel.  He 
got  divers  and  tugs  and  a  crew  of  laborers 
and  after  some  weeks'  work,  the  boat  was 
hauled  off  the  reef,  and  with  the  luck  of  a 
plumber  she  floated.  It  took  some  weeks  to 
pump  her  out  and  plug  her  up  but  finally  she 
was  brought  to  Boston.  The  cargo  was  sold 
and  It  IS  said  that  Mr.  Jackson  will  make 
about  $100,000. 


A   mayor   o.f    a    western 
city   has   been    running   the 
City  municipality    on    the    same 

DiviHpnH.;  P'^"  ''^  ^as  used  in  his 
Uividends.  wholesale  leather  business. 
As  a  result  a  situation  de- 
cidedly unique  in  the  his- 
tory of  .American  municipalities  has  arisen : 
The  city  is  in  a  position  to  pay  actual  divi- 
dends in  real  money  to  its  taxpayers.  The 
mayor  has  advised  "the  citv  council  that  the 
city  can  pay  a  $10,000  rebate  to  the  taxpayers 
in  the  form  of  a  6V2  per  cent  dividend.  Care- 
ful collection  of  revenue  and  economical  ex- 
penditure have  given  the  citv  treasury  a  sur- 
plus of  $12,000  over  the  amount  needed  to 
run  the  city.  Of  this  sum  $2,000  has  been 
added  to  the  contingent  fund,  raising  it  to 
$18,000  or  more  than  is  required.  It  is  pro- 
posed to  dispose  of  the  remaining  $10,000  by 
distributing  it  to  the  taxpayers  in  the  form  o'f 
a  dividend  apportioned  on  the  amount  of 
taxes  paid  by  each  person. 

Some    interesting    statis- 
Earnings        ''"-"^  ^*  ^'^  earnings  of  grad- 
of  CnllpCTP       "."'^^  '^^  Princeton   Univer- 
01  college       s„j.  3re  given  in  this  year's 
Oraduates.      senior    class    book,     these 
show     that    the     graduates 
earn   an   average  of. $16.53 
per  week  m  their  hall  bedroom  period— their 
first  year  out  of  college.     In  the  fifth  year  the 
average  for  271  men  is  given  as  $2.22">"  per  an- 
num.     Classified    by   occupations    the   average 
earnings  of  mining  graduates  in  the  filth  year 
is  $-1,400;  insurance  men  and  those  coinbiin'ng 
real     estate     and     insurance     average    $S.6oO, 
brokers,     $3,520;     manufacturers    $;1,0i18     and 
advertising     men,     $2,90t>.      The    professional 
men   in   the  fifth   year,   lawyers  lead   with   an 
average  of  $1.991 ;  army  and  navy  men  aver- 
age $1,900;  newspaper  men.  $1,88.");  engineers 
$1,877;  teachers,  $1,500;  ministers.  Sl,376,  and 
doctors,  $1,102. 


According   to   the   Cobalt 
Nugget  llic  following  letter 
Some  "'^*     received     by    .t    con- 

Boots       ''■3<^'o'"    '"    Cobalt    iroin    a 
•     man    who    was    sinking    a 
shaft    in     SoutJ)    Lor- 
rain : 
Dear  Friend:     The  men  arrived  all  right  with 
boots    and    oil    clothes.      Wo    start    the    S-hour 
shift  today.     There  Is  seven  pair  of  them  boots 
11   by   12.     Can't  get  them  down  the  shsft  so  1 
send   them  out. 
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Mr.  John  C.  North  has  been  appointed 
assistant  resident  engineer  at  Fresno,  Cal., 
for  the  California  State  Highway  Commis- 
sion. 

Prof.  B.  F.  Ever  has  resigned  his  position 
as  head  of  the  department  of  electrical  engi- 
neering at  the  Kansas  State  Agricultural  Col- 
lege to  enter  private  practice. 

Reed  &  Chenery  is  the  firm  name  under 
which  Mr.  M.  E.  Reed  and  Mr.  C.  T.  Chen- 
ery, civil  engineers,  have  opened  an  office  at 
614  Lewis  Bldg.,  Portland,  Ore. 

Mr.  R.  I.  Wilby,  assistant  engineer  of  the 
Toledo,  Peoria  &  Western  Ry.,  with  office  at 
Peoria,  III.,  has  been  made  engineer  of  main- 
tenance of  way,  with  office  at  the  same  point. 

Mr.  Burdette  Moody  of  Pasadena,  Cal., 
has  been  appointed  consulting  engineer  of  the 
municipal  water  works  department  of  Pasa- 
dena.    Mr.  M.  H.  Salisbury  is  superintendent. 

Mr.  Calvin  W.  Hendrick,  chief  engineer  of 
the  Baltimore,  Md.,  Sewerage  Commission, 
has  been  appointed  consulting  engineer  for 
the  city  of  Baltimore,  in  addition  to  his  other 
duties. 

Mr.  Philip  Richards,  a  contractor,  died  at 
his  home  in  Homestead,  Pa.,  Nov.  IT,  aged 
49.  Mr.  Richards  was  a  native  of  Wales,  but 
came  to  America  in  his  boyhood,  settling  in 
Homestead.  - 

Mr.  John  W.  Ash,  civil  engineer  and  con- 
tractor, recently  of  Austell  and  Atlanta.  Ga., 
has  opened  an  office  at  528  Temple  Court 
Bldg.,  Chattanooga,  Tenn.,  for  the  purpose 
of  carrying  on  a  general  engineering  and  con- 
tracting  business. 

Mr.  F.  S.  James  has  resigned  as  superin- 
tendent of  the  Waco  division  of  the  Mis- 
souri, Kansas  &  Texas,  and  is  succeeded  by 
Mr.  A.  A.  Matthews,  formerly  engineer  of 
maintenance  of  way.  He  will  make  Waco, 
Tex.,  his  headquarters. 

Mr.  W.  B.  Freeman,  formerly  district  en- 
gineer for  the  United  States  Geological  Sur- 
vey, and  later  a  consulting  hydraulic  engi- 
neer at  Denver,  Colo.,  has  been  appointed 
by  the  Siamese  government  to  the  position 
of  Irrigation  Engineer  of  Siam,  with  head- 
quarters  at  Bangkok. 

Mr.  Walter  B.  Snow,  publicity  engineer, 
170  Summer  St.,  Boston,  has  recently  in- 
creased his  staff  by  the  addition  of  Mr.  Fred 
R.  Lufkin.  formerly  of  the  instructing  staff 
in  electrical  engineering  of  the  Massachu- 
setts Institute  of  Technology  and  later  assist- 
ant superintendent  of  lighting  and  wires  of 
Brookline,    Mass. 

Mr.  John  I.  Miller  of  Van  Wert,  Ohio, 
has  been  appointed  by  Governor  Harmon  to 
the  position  of  superintendent  of  public 
works,  a  position  recently  created  by  the  rati- 
fication of  a  constitutional  amendment.  Mr. 
Miller  is  chief  engineer  of  public  works  under 
the  state  board,  which  will  go  out  of  existence 
tl-e  first  of  the  year. 

Mr.  Lawrence  J.  Reed,  vice  president  of 
the  R.  F.  Conway  Co.,  paving  contractors  of 
Chicago,  died  Sundav.  Nov.  17,  at  his  home, 
2824  Sheridan  Road,  Chicago.  Mr.  Reed  had 
been  associated  with  the  company  for  twenty 
years,  and  was  well  known  throughout  the 
country  as  a  paving  contractor.  He  was  also 
treasurer  and  director  of  the  International 
Asphalt  Co.,  and  director  of  the  Warner 
Quinlan   Asphalt   Co. 

Mr.  William  Buckles,  a  contractor,  died 
at  his  home  in  Whitehall.  N.  Y.,  Sunday, 
Nov.  17,  aged  42.  He  came  to  America 
from  Liverpool,  England,  and  engaged  in 
the  contracting  business  in  New  York,  hav- 
ing had  one  of  the  contracts  for  the  build- 
ing of  the  subway  and  for  several  office 
buildings.  When  the  Atlantic,  Gulf  &,  Pa- 
cific Co.  took  the  contract  for  building  the 
Imr.gc  canal  af  Whitehall,  Mr.  Buckles  re- 
moved to  that  place  and  was  given  full 
charge  of   construction   work. 


One  of  the  most  interesting  exhibits  at  the 
National  Dairy  Show  held  in  Chicago,  Oct. 
24th  to  Nov.  '2.  was  that  of  the  Universal 
Portland  Cement  Co.  A  full  size  section  of 
a  cow  barn  floor  was  built  of  concrete,  a  stall 
set  in  it  and  the  model  finished  in  perspective 
painting  showing  the  end  of  a  modern,  rein- 
forced, concrete  cow  barn.  There  were  also 
on  display  models  of  a  monolithic  silo,  water- 
ing trough  and  of  a  section  of  the  all  con- 
crete roads  of  Wayne  County,  Michigan.  Il- 
luminated transparencies,  pictures  of  excep- 
tionally good  concrete  work  about  the  dairy 
farm,   furnished   further   attraction. 

The  Board  of  Directors  of  J.  G.  White  & 
Co.,  Inc.,  New  York  City,  have  decided  to 
separate  the  Engineering-Construction  De- 
partment and  the  Operating  Department  of 
the  company.  Two  new  corporations  are  to 
be  formed,  one  to  be  known  a.s  The  J.  G. 
White  Engineering  Corporation,  to  take  over 
the  Engineering-Construction  Department, 
and  the  other  to  be  known  as  The  J.  G.  White 
Management  Corporation,  to  take  over  the 
Operating  Department.  The  total  authorized 
capital  stock  of  The  J.  G.  White  Engineering 
Corporation  is  to  be  $2,000,000,  of  which  $1,- 
000,000  is  to  be  common  stock  and  $1,000,000 
preferred.  All  of  the  common  stock  will  be 
issued  presently  to  J.  G.  White  &  Co.,  Inc., 
in  return  for  the  good  will,  business,  con- 
tracts, plant,  tools,  engineering  instruments, 
and  similar  assets  of  its  Engineering-Con- 
.struction  Department,  w'hich  are  to  be  trans- 
ferred to  the  said  Engineering  Corporation. 
The  authorized  capital  stock  of  The  J.  G. 
White  Management  Corporation  is  to  be  $1,- 
000.000,  of  which  $.500,000  is  to  be  common 
stock  and  $500,000  7  per  cent  cumulative  pre- 
ferred stock.  All  of  the  common  stock  will 
be  issued  presently  to  J.  G.  White  &  Co.,  Inc., 
in  return  for  the  good  will  business  in  hand, 
contracts,  organization  and  equipment  as  a 
going  concern  of  its  management  department, 
the  Management  Corporation  taking  over  all 
such  business,  contracts,  etc. 


CATALOGUES 


Crusher  Machinery.  —  Paper.  10.5^x7i/< 
ins.,  70  pp.  The  Austin  Manufacturing  Co." 
Chicago,  HI. 

Catalog  No.  27,  vv-hich  has  just  been  is- 
sued, supersedes  the  old  catalog  No.  17.  It 
is  a  general  catalog  on  gyratory  crushers 
and  stone  and  ore  handling  machinery. 
Complete  details  are  illustrated  and  de- 
scribed. Lits  of  prices,  weights,  capacities 
and  power  required  are  given. 

Ransome-Cannif  Grout  Mixers. — Paper, 
3/2x6  ins..  16  pp.  Ransome  Concrete  Ma- 
chinery Co.,  Dunellen,  N.  J. 

An  interesting  and  useful  booklet  describ- 
ing the  uses  to  which  grout  is  adapted,  the 
construction,  operation,  capacity,  cost,  etc., 
of  Ransome-Canniflf  Grout  Alixers  and  de- 
scriptions of  work  upon  which  the  grouting 
machines  have  been  used. 

Vertical  Engines  &  Centrifugal  Pumps.— 

Paper,  6x9  ins.,  12  pp.      The  Lawrence  Ma- 
chine Co.,  2  Wall  St.,  New  York  City. 

Bulletin  No.  13  illustrates  and  contains 
descriptions,  specifications,  capacities  and 
general  information  about  the  Lawrence 
Centrifugal  Pumps.  Bulletin  No.  14  con- 
tains descriptions  of  the  details  of  construc- 
tion, tables  of  sizes,  capacities,  etc.,  of  Law- 
rence Vertical  Engines. 

Pile  Hammers. — Paper,  6x9  ins.,  28  pp. 
The  McKiernan-Terry  Drill  Company,  115 
Broadway,   New  York   City. 

This  bulletin  illustrates  and  describes  the 
construction  and  operation  of  various  types 
of  pile  hammers  manufactured  by  this  com- 
pany  for   light   service   and   also   for   heavy 


duty.  Illustrations  of  installations,  specifi- 
cations and  prices,  illustrations  of  parts  and 
list  of  duplicates  are  given. 

Traction  Engines. — Paper,  7'/$xlOj^  ins., 
32  pp.  International  Harvester  Co.,  Chi- 
cago, 111. 

The  Harvester  World  is  the  title  of  this 
magazine.  The  November  issue  contains  a 
number  of  articles  regarding  exhibitions  of 
the  company  at  fairs  and  on  other  occa- 
sions. 

Chicago  AA  Cement. — Card,  S^x9j^  ins. 
Chicago  Portland  Cement  Co.,  30  North  La 
Salle  St.,  Chicago,  111. 

This    card    contains   a   map    showing   the 
transportation    facilities   of   the  company   and  •• 
the  territory  to  which  the  company  can  ship 
the  day  .".fter  receiving  an  order. 

Channon's  Review. — Paper,  6x8^-4  ins.,  32 
pp.  H.  Channon  Company,  Market  &  Ran- 
dolph Sts.,  Chicago. 

This,  is  the  monthly  bulletin  of  the  H. 
Channon  Company.  It  contains  a  number 
of  popular  articles  relating  to  business  and  a 
number  of  articles  relating  to  contractors' 
machinery  and  supplies.  Lists  of  contrac- 
tors' supplies  with  allustrations  are  given. 

Rumely  Power. — Paper.  6;:4x9'4  ins.,  20 
pp.     M.   Rumely  Co..  Richmond,  Ind. 

This  issue  contains  articles  descriptive 
of  various  departments  of  the  main  organ- 
ization of  the  company  and  their  methods 
of  management. 

Safety  Tread. — Paper,  6x9  ins.,  4  pp.  Uni- 
versal Safety  Tread  Company,  141  Milk  St., 
Boston,  Mass. 

Several  folders  of  this  size  illustrate  and 
describe  these  treads  and  show  the  various 
applications  and  conditions  for  which  they 
are  designed. 

Blow-off  Valves. — Folder,  3j^x6^  ins. 
The  Eynon-Evan  Mfg.  Co.,  iSth  and  Clear- 
field Sts.,  Philadelphia,   Pa. 

This  folder  illustrates  the  design  of  blow- 
off  valves,  exhaust  steam  condensers,  si- 
phon or  steam  jet  pumps,  compound  injec- 
tors, etc.  Descriptions  of  the  construction 
and  operation  are  given,  and  also  a  table 
of  dimensions  and  prices. 

Corr-Tile.— Paper,  4f^x6?^  ins.,  18  pp. 
Corru.gatcd  Bar  Company,  Mutual  Life 
Bldg.,  "Buffalo,  N.  Y. 

This  contains  illustrations  and  descrip- 
tions of  the  two-way  floor  construction 
which  is  accomplished  with  corr-tile  in  two 
separate  systems.  These  systems  are  ex- 
plained with  illustrations  of  the  structural 
details.  Designs  of  corr-tile  floors  and  a 
form  of  standard  specifications  for  this  con- 
struction are  given.  Useful  tables  of 
stresses,  etc.,  arc  also  included. 

Electrical  Machinery. — Paper,  8xl0j^  ins. 
General  Electric  Co.,  Schenectady,  N.  Y. 

The  following  bulletins  have  been  issued 
by  this  company:  Bulletin  No.  A4037,  14 
pp.,  Isolated  and  Small  Plant  Switchboards; 
Bulletin  No.  A4034,  8  pp..  Type  W  Long 
Life  Flame  Arc  Lamp;  Bulletin  No. 
A4039m.  34  pp.,  D.  C.  Motor-Starting  and 
Speed-Regulating  Rheostats  and  Panels; 
Bulletin  A4004,  26  pp.,  the  G-E  Steam  Flow 
Meter;  Bulletin  No.  40,36,  8  op..  Direct  Cur- 
rent Exciter  Panels;  Bulletin  No.  4974,  8 
pp.,  Current-Limiting  Reactances;  Bulletin 
No.  4993,  16  pp..  Type  RI  Single-Phase 
Motors. 

Light — Use  and  Misuse. — Paper,  6x9  ins., 
20  pp.  Illuminating  Engineering  Society, 
29  W.  39th  St.,  New  York  City. 

This  is  a  primer  written  especially  for 
reading  by  the  general  public.  The  text 
sets  forth  .some  of  the  general  principles  of 
lighting  and  illumination.  The  illustrations 
are  particularly  striking;  they  present  to 
the  reader  rather  concrete  ideas  about  the 
use  (and  misuse)  of  light.  Besides  being 
interesting  and  instructive,  the  primer  will 
serve  two  important  purposes;  one,  to  di- 
rect attention  to  the  numerous  evils  attend- 
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ing  bad  lighting,  such  as  various  economic 
losses,  harm  to  the  eyes,  accidents,  etc.; 
the  other  to  create  a  desire  for  good  illu- 
mination, not  only  in  the  home  and  the 
office  but  in  stores,  mills  and  factories. 

Sewer  Flushing.— Paper,  6x9  ins.,  102  pp. 
Merritt   &  Co.,  Camden,  N.  J. 

A  book  on  sewer  flushing,  and  a  discus- 
sion on  flushing  at  intervals.  It  includes 
a  discussion  on  the  design  of  flush  tanks  to 
ensure  reliability  and  to  prevent  water 
waste. 

Lubrication. — Paper,  S^^xSi^  ins.,  12  pp. 
The  Texas  Company,  17  Battery  PI..  New 
York  City. 

The  October  issue  of  Lubrication  contains 
articles  on  lubrication  of  electric  railway 
motor  axles,  circulating  feed  systems  and  a 
comparative  test  of  oils. 

Cooling  Towers. — Paper,  6x9  ins.,  16  pp. 
Edwin  Burl)on  Co.,  71  Wall  St.,  New  York 
City. 

This  booklet  illustrates  and  describes 
cooling  towers  for  use  in  connection  with 
power  plants  with  steam  turbines,  gas  en- 
gines, etc. 

Holiday  Fires. — Paper,  SK'Xll  ins.,  4  pp. 
National  Fire  Protection  Association,  87 
Luke  St.,  Boston,  Mass. 

This  is  a  warning  bulletin  issued  by  this 
association. 

Universal  Cement. — Paper,  6x9  ins..  16  pp. 
Universal  Portland  Cement  Co.,  72  W. 
Adams  St.,  Chicago,  lil. 

The  November  bulletin  contains  articles 
and  illustrations  of  concrete  buildings  re- 
cently constructed. 


Calculating  Machine. — Paper,  6x9  ins.,  4 
pp.  Carl  11.  Reutcr,  Land  Title  Bldg.,  Phil- 
adelphia, Pa. 

The  bulletin  illustrates  and  describes  a 
multiplying  and  dividing  machine.  Letters 
from  users  are  given. 

Mulconroy  Air  Hose. — Folder,  14x9  ins. 
-Mulconroy  Company,  717  .'Xrch  St.,  Phila- 
delphia, I'a. 

.•\ir  hose  abuses  are  illustrated  in  a  num- 
ber of  these  folders  and  the  methods  of 
meeting  the  conditions  are  shown.  "Dyna- 
mite'' steam  hose  is  also  dealt  with  in  a 
similar  manner  in  several  circulars. 

Fairbanks  Valves.— Cloth,  6-x.9y^  ins.,  204 
pp.  The  Fairbanks  Company,  Broome  St., 
New  York  City. 

This  is  illustrated  catalog  and  price  list 
No.  700,  a  very  complete  list  of  globes, 
gates,  checks  and  cocks  for  water,  gas,  oil, 
air  and  steam;  also  dart  unions,  indicator 
posts,  floor  stands  and  valve  seating  tools. 

Castings. — Paper,  3j4x6  ins.  The  Gard- 
ner Printing  Co.,  Caxton  Bldg.,  Cleveland, 
Ohio. 

.\  reference  list  for  buyers  of  foundry 
equipment  and  supplies. 

Leschen's  Hercules. — Paper,  734xlO.>^  ins., 
12  pp.     A.   Leschen  &  Sons   Rope   Co.,  St. 

Louis.  Mo. 

The  November  issue  of  this  wire  rope 
magazine  contains  interesting  articles  and 
illustrations  regarding  wire  rope  tramways. 

Concrete  Facts. — Folder,  4K'x7'/>  ins.,  6 
pp.  Lehigh  Portland  Cement  Co.,  People's 
Gas  Bldg.,  Chicago,  111. 

This  is  a  new  booklet  to  be  issued  from 
time  to  time  dealing  with   subjects  of  spe- 


cial interest  to  architects  and  engineers  re- 
garding the  uses  of  cement. 

N.  T.  C.  Bulletin.— Paper,  SK'Xll  ins.,  4 
pp.  National  Tube  Company,  Pittsburgh, 
Pa. 

Bulletin    .\o.    11    calls    attention    to    the 
method  of  making  each    length  of  National- 
pipe.   National  Tube  Company  bulletins  are 
listed  and  a  brief  outline  of  their  contents 
are  given. 

Dynamic  Motor  Trucks. — Paper.  SVjxU 
ins.,  8  pp.  The  Cleveland-Gallon  Motor 
Truck  Co. 

Bulletin  No.  1  illustrates  and  describes 
electrically  operated  freight  handling  trucks. 
.■\  complete  description  of  the  details  of 
construction  and  operation  are  given.  The 
work  is  particularly  adapted  to  the  move- 
ment of  freight  and  materials  at  railway 
terminals,  docks,  etc. 

Aerial  Tramways. — Paper,  6x8  ins.,  16  pp. 
The  Trenton  Iron  Company,  Trenton,  N.  J. 

.'K  well  illustrated  article  describing  the 
details  of  the  aerial  tramways  at  Bingham 
Canyon.  Ulah. 

Engineering  Instruments.  —  Paper,  6j^x 
9J4  ins., -20  pp.  Bausch  &  Lomb  Optical  Co., 
Rochester,   N.   Y. 

Bulletin  N-A  presents  in  an  abridged 
form  some  of  the  more  popular  engineering 
instruments.  Among  these  are  the  follow- 
ing: 

Variable  Power  Eyepiece.  Interior  Focus- 
ing System.  Reinforced  Truss  Standards, 
New  Three-Screw  Base,  Continuous  Varia- 
tion Plate,  Tubular  Compass  Needle,  New 
Compensation  Level  with  Reciproscopic 
Telescope.  Descriptions,  specifications,  di- 
mensions and  prices  are  given. 


RAILWAYS,     STEAM     AND     ELECTRIC 


Arizona. 

The  State  Corporation  Commission  has 
granted  permission  to  the  Arizona  Eastern  R. 
R.  Co.  to  issue  $600,000  worth  of  bonds  for 
the  improvement  of  the  system.  This  com- 
pany operates  flie  Southern  Pacific  branch 
lines  in  Arizona. 

J.  D.  Mathews,  resident  engineer  of  the 
Southern  Pacific  Ry.,  and  City  Engineer  W. 
H.  Thompson.  Tucson,  .\riz.,  have  reached 
an  agreement  in  regard  to  plans  for  the  con- 
struction of  the  subway  under  the  Southern 
Pacific  tracks  to  cost  about  $150,000.  The 
plans  are  for  a  subway  11  ft.  high  and  suffi- 
ciently wide  to  accommodate  foot  passengers 
and  vehicles.  If  the  street  railway  company 
decides  to  use  the  subway,  it  will  have  to  be 
made  still  wider  and  higher.  The  subway 
will  extend  from  Fifth  ave.  and  Congress  st. 
to  Fourth  ave.  and  Ninth  st. 

Arkansas. 

The  .A.rgcnta  Rv.  Co..  Jas.  P.  Clark,  Presi- 
dent, 1004  Southern  Trust  Bldg.,  Little  Rock. 
Ark.,  is  considering  extending  its  Washington 
Ave.  street  cnr  line  at  Argenta  to  the  new 
Rock  Island  depot. 

W.  S.  Holt,  St.  Louis,  Mo.,  receiver  of  tlie 
Missouri  &  North  Arkansas  R.  R.,  has  an- 
nounced that  the  federal  court  has  authorized 
the  construction  of  shops  and  offices  at  Har- 
rison, Ark.  Work  is  to  be  started  at  once  on 
the  improvement  which  will  necessitate  an 
expenditure  of  $125,000. 

The  Arkans.Ts  Interurban  Construction  Co. 
has  applied  to  the  City  Council  of  Little  Rock, 
.'Krk.,  for  right-of-way  franchise  over  the  city 
streets  and  for  terminal  facilities.  The  coni- 
panv  proposes  a  line  from  Hot  Springs  to  Lit- 
tle Rock.  The  project  is  reported  to  have 
been  financed.  L.  Garrett,  Little  Rook,  .'Vrk., 
is  Secretary  of  the  company. 


California. 

The  Pacific  Electric  Ry.  Co.,  Geo.  E.  Pills- 
bury,  Chief  Engineer,  Los  Angeles,  is  re- 
ported to  have  awarded  a  contract  for  the 
construction  of  its  electric  fine  from  San  Ber- 
nardino to  Riverside. 

State  Railroad  Commission  has  granted  per- 
mission to  the  San  Jose  Terminal  Ry.  Co., 
Hugh  Center,  President,  San  Jose,  to  issue 
bonds  in  the  sum  of  $200,000,  to  be  used  in 
the  construction  of  an  electric  line  of  rail- 
way from  the  city  of  San  Jose  to  Alviso  at 
tidewater. 

Plans  and  specifications  for  the  proposed 
street  car  line  On  San  Pedro  St.,  Los  .Vngeles, 
liave  been  completed  by  Homer  Hamlin.  City 
Engineer,  and  it  is  probable  that  bids  for  the 
construction  by  the  road  will  be  asked  in  the 
near  future. 

The  Modesto  Interurban  Ry.  Co.  has  started 
preliminary  surveys  for  the  proposed  exten- 
sion from  Modesto  to  the  San  Joaquin  River. 
W.  A.  Cooper.  1370  Franklin  St.,  Oakland, 
Cal.,   is  Chief  Engineer. 

Colorado. 

M  a  meeting  last  week  of  business  men  of 
Denver,  Newman  Erb,  representing  the  in- 
tere.'ts  controlling  the  Denver,  Northwestern 
&  Pacific  R.  R.,  submitted  a  proposition  in 
which  he  stated  that  if  the  city  of  Denver 
would  pay  two-thirds  of  the  cost  of  driving  a 
(1-mile  tunnel  through  the  Continental  Divide, 
the  men  behind  the  Denver,  Northwestern  & 
Pacific  R.  R.  would  meet  the  remainder  of 
the  obligation  and  extend  the  road  to  Salt 
Lake   City. 

Connecticut. 

It  is  expected  that  the  Connecticut  Co.,  127 
State  St.,  Hartford,  will  apply  at  the  next 
session  of  the  legislature  for  a  charter  to  con- 
tinue its  tracks  to  Nichols  and  possibly  on  to 
Ihmtington,    Shelton   and   Derby. 


Cuba. 

The  National  Railway  of  Cuba,  chartered 
last  week  in  Delaware  with  a  capital  stock  of 
$20,000,000.  will  take  over  concessions  granted 
by  the  government  of  Cuba  under  a  decree  of 
Oct.  5.  1012.  The  railway  will  connect  the 
ports  of  Caribarea  and  Neuvita  in  the  prov- 
inces of  Santa  Clara  and  Camaguey,  Cuba,  a 
distance  of  185  miles.  In  addition  the  com- 
pany plans  a  branch  line  from  Camaguey  to 
Santa  Cruz  del  Sur.  50  miles.  The  company 
also  plans  to  construct  and  operate  siigar 
mills.  It  is  stated  that  $4,000,000  of  the  capital 
stock  is  to  be  issued  immediately  to  begin  con- 
struction of  the  line.  Of  this  amount  $800,000 
has  been  paid  in.  Roland  R.  Conklin.  of  No. 
1  Wall  St.,  New  York,  a  banker  who  is  inter- 
ested in  Cuban  affairs,  is  one  of  the  directors 
and  probably  will  be  president  of  the  com- 
pany. 

Idaho. 

It  is  reported  th.Tt  work  will  be  started  soon 
on  the  projected  electric  railway  in  Lcwiston 
and  Clarkstoii  promoted  by  F.  L.  Sturm, 
Wahpeton,  S.  Dak.  .\notlier  electric  line  is 
projected  through  the  Lewiston  country  to 
Voilnier,  7..  A.  Johnson,  Nez  Perce.  Idaho, 
is  the  promoter  of  the  latter  project. 

Ihc  Orecon  Short  Line  R.  R..  Carl  Strad- 
Icy.  Chief  Engineer.  Salt  Lake  City.  Utah,  is 
understood  to  have  decided  to  build  at  once 
its  projected  extension  from  Twin  Falls  to 
Wells.    Nev. 

Illinois. 

The  Chicago.  Peoria  &  St.  Louis  R.  R.  of 
Illinois  lias  been  .sold  at  auction  by  the  United 
States  District  Court  to  the  rcorganirod  com- 
pany of  the  second  morlgagc  hondholi!irj,  who 
licld  the  bonds  which  Were  foreolo-.  ;  The 
bid  was  $750,000,  The  amount  of  the  bonds 
foreclosc.l  was  $2,000,000 

The  Chicago  S:  Norihern  Interurban  Ry. 
Co.  has  been  incorporated  with  a  capital 
slock   of  $100,000    with   priviloce  of   increase, 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  proposes  the  construction  of  a  line  from 
Chicago  through  the  townships  of  Niles,  Maine 
and  Wheehng  in  Cook  County.  The  incorpora- 
tors are  W.  A.  Miller,  F.  W.  Hochspeier,  O. 
J.  Smith,  W.  E.  Swanson  and  G.  L.  Starbird. 
of  Chicago. 

C.  S.  Jones,  Ivesdale,  III,  is  in  the  market 
for  work  for  his  light  steam-shovel  and  car 
outfit. 

The  Mississippi  Valley  Traction  Co.  of 
Springfield,  111.,  has  filed  its  articles  of  in- 
corporation. The  capital  stock  is  $2.5,000  and 
the  company  proposes  to  build  an  interurban 
from  Springfield  to  Quincy.  The  directors 
are  as  follows:  George  M.  Skelly,  Springfield; 
W.  L.  Campbell,  Springfield ;  C.  T.  Smith, 
Springfield;  Edward  Creoger,  Kent,  Ohio;  J. 
T.  Creoger,  Youngstown,  O. 

Indiana. 

®The  contract  for  the  construction  of  the 
new  passenger  station  at  Fort  Wayne,  Ind., 
has  been  awarded  by  the  Pennsylvania  R.  R.. 
to  George  W.  Swift  &  Co.,  Security  Bldg., 
Chicago,  111. 

The  Terre  Haute.  Indianapolis  &  Eastern 
Traction  Co.,  Traction  Terminal  Bldg.,  In- 
dianapolis, is  reported  to  be  planning  to  be- 
gin active  work  on  the  extension  of  ifs  Craw- 
fordsville  division  early  next  spring.  The 
company  proposes  a  line  from  Crawfords- 
ville  west  to  Danville,  111. 

Iowa. 

The  Commercial  Club  of  Cresco,  la.,  has 
appointed  a  committee  to  take  up  the  matter 
of  securing  the  construction  of  an  extension 
to  the  new  Charles  City  &  Western  from  Aha 
Vista  and  Riceville  to  Cresco. 

Kansas. 

It  has  been  announced  by  S.  M.  Porter, 
Canev,  Kan.,  president  of  the  Cherryvale, 
Oklahoma  &  Texas  R.  R.,  that  work  on  the 
line  will  be  resumed  in  the  near  future.  The 
original  plans  for  the  road  call  for  a  line  from 
Caney,  Kan.,  to  EI  Paso  with  a  branch  south- 
east from  Caney  into  Arkansas.  The  branch 
line  has  been  completed  as  far  as  Nowata, 
Okla. 

The  Commercial  Club  of  Hutchinson,  Kan., 
is  endeavoring  to  secure  the  co-operation  of 
Ellsworth,  Lincoln,  Beloit  and  other  towns  in- 
terested in  securing  an  extension  of  the  Mis- 
souri Pacific  Ry.  north  from  Kanopolis 
through  Ellsworth,  Lincoln  and  Mitchell  coun- 
ties to  Beloit.  It  is  said  that  engineers  of 
the  Missouri  Pacific  railway  already  have 
survevs  under  way  for  the  project.  J.  R. 
Stephens.  St.  Louis,  Mo.,  is  chief  engineer. 

Engineers  of  the  Union  Pacific  Ry.  are 
working  in  and  out  of  Beatrice,  Nebr.,  and  it 
is  reported  the  company  plans  the  construction 
of  a  cutoff  next  spring  to  shorten^  the  dis- 
tance between  Beatrice  and  Marysville,  Kan. 
R.  L. -Huntley,  Omaha,  Nebr.,  is  chief  engi- 
neer and  assistant  general  manager  of  the 
railway. 

Kentucky. 

No  definite  decision  has  been  reached  by 
the  Evansville,  Henderson  &  Owensburg  Ry. 
Co.  regarding  the  construction  of  its  projected 
traction  line  from  Henderson  to  Owensburg. 
Ky.  The  line  will  be  about  30  miles  long  and 
surveys  for  it  have  been  made.  The  capita! 
for  construction,  however,  has  not  been  raised 
as  yet.  The  company  is  a  subsidiary  of  the 
Evansville  Rys.  Co.,  'W.  A.  Carson,  General 
Manager,  Evansville,  Ind.  The  line  will  be 
built  by  company  forces. 

Louisiana. 

The  Louisiana  Traction  &  Power  Co.,  char- 
tered l:\st  week  with  a  capital  stock  of  $250,- 
000,  lias  opened  offices  in  the  Moss  Bldg.,  La- 
fnyette,  La.,  in  charge  of  E.  E.  Shackford,  a 
director  of  the  company.  The  company  pro- 
poses to  build,  as  soon  as  possible,  traction 
lines  from  Lafayette  to  the  Sabine  River,  and 
from  I.afayette' to  Morgan  City,  Alexandria 
and  Al  heville.  Among  those  interested  in  the 
coniparv  are:  J.  A.  Landry,  T.  .1.  Bird.  P.  O. 
Moss    ;.nd    D.    J.    Landry,    of    Lake    Charles 


Railw,ay  &  Light  Company;  Frank  Roberts, 
President  of  the  Lake  Charles  Bank  &  Trust, 
Co. ;  S.  T.  Woodring,  General  Manager  of  the 
Calcasieu  Long  Leaf  Lumber  Co. ;  L.  Kauf- 
man, capitalist;  L.  H.  Dinkins,  President  of 
the  Interstate  Banking  &  Trust  Co.,  New  Or- 
leans, and  H.  F.  Cameron,  of  New  Orleans. 
J.  A.  Landry  is  President;  S.  T.  Woodring, 
Vice-president;  T.  J.  Bird,  Second  Vice-presi- 
dent;"  D.  J.  Landry,  Treasurer.  E.  E.  Shack- 
ford, L.  H.  Dinkins  and  Frank  Roberts  consti- 
tute the  Board  of  Directors,  with  P.  O.  Moss 
Secretary. 

Massachusetts. 

The  Boston  &  Maine  R.  R.  is  reported  Jo 
be  planning  to  electrify  its  line  over  a  rebuilt 
4-track  roadway  from  Boston  to  Beverly 
within  the  ne.xt  two  vears. 

The  Massachusetts  Railroad  Commission  re- 
cently held  a  hearing  on  the  petition  of  the 
East  Boston  Terminal  R.  R.  Co.,  for  approval 
of  its  plans  for  the  construction  of  a  belt 
line  through  and  around  the  property  of  the 
East  Boston  Company  with  connection  with 
the  Boston  &  Albany  R.  R. 

Michigan. 

.  Township  of  Watervliet  will  hold  an  elec- 
tion Dec.  2  to  vote  on  granting  the  Benton 
Harbor- St.  Joe  Ry.  &  Light  Co.,  Benton  Har- 
lior,  a  franchise  to  extend  its  line  through  that 
township.  The  company  plans  to  build  an 
extension  from  Coloma  to  Watervliet  and 
Hartford,  and  it  is  said  the  line  will  be  built 
at  once. 

Minnesota. 

Board  of  Regents  of  the  University  of  Min- 
nesota, George  E.  Vincent,  President,  Alinne- 
apolis,  Minn.,  is  to  ask  the  State  Legislature 
for  an  appropriation  to  laV  a  street  car  line 
from  the  main  campus  to  the  agricultural  col- 
lege, a  distance  of  3%  miles.  It  is  planned  to 
have  the  state  lav  the  track  and  to  have  the 
Twin  City  Rapid  Transit  Company  operate 
the  line. 

Missouri. 

According  to  advices  from  St.  Joseph,  Mo., 
C.  F.  Enright,  who  constructed  an  interurban 
from  that  city  to  Kansas  City,  Mo.,  is  promot- 
ing the  construction  of  a  railroad  connecting 
St.  Joseph  to  Cainsville  by  way  of  Pattons- 
burg,  Bethany,  Gilman  City  and  Bethany. 
Surveyors  in  charge  of  J.  W.  Brockett  are 
said  to  be  running  preliminary  lines. 

Louis  Houck,  Cape  Girardeau,  Mo.,  pro- 
moter of  the  Shelby  County  Short  Line  Rail- 
road, who  recently  purchased  an  8-mile  line 
between  Shelbina  and  Shelbyville.  has  agreed 
to  construct  a  line  from  Shelbyville.  north 
through  Leonard,  Cherry  Box  and  Novelty 
and  eventually  connecting  with  the  Santa  Fe 
Ry. 

Montana. 

■  The  Great  Northern  Ry.  is  reported  to  be 
running  surveys  between  Kootenai  Falls  and 
Troy  for  a  revision  of  line. 

Nebraska. 

The  L'nion  Pacific  Ry.  is  making  surveys 
of  its  tracks  between  Beatrice  and  Holmesville 
with  a  view  to  raising  them  above  the  flood 
line. 

The  Chicago,  Burlington  &  Quincy  R.  R.  is 
reported  to  be  planning  to  extend  the  double 
track  on  its  Lincoln-Omaha  line  through  the 
.\shland   yards    early   next   year. 

New  York. 

The  Newark  &  Marion  Ry.,  _T.  H.  Mather, 
Chief  Engineer.  Syr.-icuse,  N.  Y.,  has  secured 
pr.ictically  all  of  the  right-of-way  for  the  pro- 
posed extension  of  its  steam  line  to  William- 
son. 

Stockholders  of  the  proposed  Rome  &  Delta 
Electric  Ry.  Co.  held  a  meeting  at  Rome 
last  week  to  elect  officers.  It  is  stated  that 
work  will  begin  shortly  on  line  on  to  Boon- 
ville  and  Old  Forge.  D.  C.  Hadcock,  Rome, 
N.   Y.,   is   interested. 

The  New  York  Central  &  Hudson  River 
R.   R.   has   applied   to   the   State   Land   Board 


for  permission  to  purchase  18.7  acres  of  land 
under  Lake  Erie,  in  the  city  of  Buffalo.  The 
company,  in  its  application,  says  it  is  in  "im- 
mediate need  of  enlarged  facilities  for  the 
interchange  of  commerce  at  the  port  of  Buf- 
falo and  requires  additional  trackage  for  the 
handling  of  merchandise." 

Certificate  has  been  filed  at  Albany  of  the 
merger  of  the  Genessee  Valley  Canal  Ry.  and 
the  Genessee  Valley  Terminal  R.  R.,  two  sub- 
sidiaries of  the  Pennsvlvania,  into  the  Penn- 
sylvania &  Rochester  R.  R. ;  capital,  $1,640,000. 
'  The  Public  Service  Commission,  Albany,  is 
to  ask  the  State  Legislature  for  an  appropria- 
tion of  $500,000  for  grade-crossing  elimina- 
tion. The  state  pays  one-fourth  the  expense 
of  the  work,  so  that  an  appropriation  of  $500,- 
000  would  mean  a  total  expenditure  of  $2,000,- 
000.  ^         .    . 

The  New  York  Public  Service  Commission, 
.Albany,  N.  Y.,  recently  held  a  hearing  on  the 
petition  of  the  Liberty  &  Callicoon  R.  R.  Cor- 
poration for  permission  to  build  a  steam  rail- 
road from  a  point  near  the  Ontario  &  Western 
Ry.  depot  at  Liberty,  westerly  through 
Loomis,  White  Sulphur  Springs  and  Youngs- 
ville  to  Jeffersonville.  Sullivan  county,  four- 
teen miles.  This  application  was  formerly  be- 
fore the  commission  under  the  name  of  the 
Sullivan  County  Railroad. 

The  Public  Service  Commission  for  the 
First  District  has  practically  reached  an 
agreement  with  the  Long  Island  R.  R.  Co. 
in  regard  to  the  rapid  transit  lines  laid  out 
to  go  through  the  Sunnyside  Yard  of  that 
company  in  Long  Island  City.  These  routes 
are  for  the  extension  of  the  Steinway  Tun- 
nel, already  built  under  the  East  River  from 
42d  St.,  Manhattan,  to  Long  Island  City.  The 
extensions  will  connect  the  Queens  end  of 
the  tunnel  at  the  Queensboro  Bridge  Plaza 
with  the  proposed  lines  to  Astoria  and  Corona 
in  Queens  Borough.  The  only  obstacle  now 
in  the  way  of  fully  legalizing  this  route  is  the 
lack  of  consents "  from  property  owners  on 
Ely  Ave.  Should  these  consents  be  obtained 
the  construction  of  the  Steinway  Tunnel  line 
and  the  other  lines  in  Queens  can  be  under- 
taken without  delay.  In  case  they  are  not 
obtained  the  commission  will  push  a  proceed- 
ing, already  begun,  before  the  .\ppellate  Di- 
vision for  a  determination  in  lieu  of  such  con- 
sents, but  it  is  reluctant  to  do  this  because 
the  time  necessary  for  investigation  by  the 
commissioners  appointed  by  the  court  will 
mean  further  delay  in  the  coilstruction  of  the 
roads. 

The  New  York  Dock  Ry.,  a  corporation  or- 
ganized by  the  New  York  Dock  Co.,  New- 
York  City,  to  take  over  a  dock  railroad  in 
Brooklyn  heretofore  owned  and  operated  by 
the  latter  company  and  to  build  and  operate 
extensions  to  the  same,  has  asked  the  ap- 
proval of  the  Public  Service  Commission  for 
the  First  District  for  its  proposed  issue  of 
$.500,000  in  capital  stock.  All  but  500  shares 
will  be  6  per  cent  cumulative  preferred  stock, 
and  the  -500  shares  will  be  common  stock.  The 
proceeds  of  the  sale  of  this  stock  are  to  be 
applied  to  the  building  of  the  extensions,  the 
purchase  of  equipment,  right  of  way,  etc.  The 
New  York  Dock  Co.  applied  for  the  right  to 
build  these  extensions  some  time  ago,  but  as 
it  was  not  a  railroad  corporation,  such  rights 
could  not  be  granted  under  existing  laws.  The 
company  therefore  incorporated  the  newcom- 
pany  under  the  railroad  law  and  this  new 
company  obtained  the  rights  desired.  The 
commission  will  hold  a  hearing  on  the  appli- 
cation on  Dec.  6. 

North  Carolina. 

®Tucker  &  Laxton,  Charlotte,  N.  C,  have 
been  awarded  a  contract  by  the  Charlotte 
Rapid  Tr.insit  Company  for  the  construction 
of  a  trolley  line  from  the  Heath  corner  in 
Piedmont  P:irk  to  the  Mecklenburg  Country 
Club.     About  $25,000  is  to  be  expended. 

The  W.  M.  Ritter  Lumber  Co.,  Columbus. 
O.,  which  has  extensive  timber  holdings  in 
western  North  Carolina,  is  reported  to  have 
plans  under  consideration  for  the  construc- 
tion of  a  new  railroad  line  through  .Avery 
Countv  near  the  Tennessee  border. 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ohio. 


®John  Lmdsey,  Pomeroy,  O.,  is  reported  to 
have  been  awarded  a  contract  for  the  con- 
struction of  a  12  mile  spur  for  the  Hocking 
Valley  R.  R.,  from  Kerrs  Run  out  through 
Nearse  Settlement  to  open  up  coal  lands. 

Oklahoma. 

The  incorporators  of  the  Consolidated  Elec- 
tric Rys.  Co.,  mentioned  in  our  last  issue, 
include  A.  A.  Small,  Tulsa,  President  and 
General  Manager  of  the  Oklahoma  Union 
Traction  Co.,  and  G.  B.  Small,  Tulsa,  Chief 
Engineer  of  the  same  company.  The  Consoli- 
dated Electric  Rys.  Co.  proposes  the  immedi- 
ate construction  of  a  line  from  Tulsa  to  Sa- 
pulpn.  ].3  miles,  and  the  ultimate  building  of  a 
line  to  Muskogee. 

The  Muskogee  Electric  Traction  Co.,  Mus- 
kogee, has  increased  its  capital  stock  from 
$300,000  to  $500,000  and  has  authorized  an 
execution  of  a  mortgage  to  secure  a  $.5,000,000 
bond  issue.  The  company  has  acquired  the 
People's  Electric  R.  R.,  operating  between 
Muskogee  and  Fort  Gibson,  and  proposes  to 
make  extension   of  the  property  west, 

Oregon. 

The  Walla  Walla  Valley  Ry.  Co.  (electric), 
Spauldmg  BIdg.,  Portland,  Ore.,  is  reported 
to  be  considering  building  a  7-mile  branch 
hne   from  the  state  line  to  Vincent 

Pennsylvania. 

The  Wilkes-Barre  &  Hanover  Street  Ry. 
Co.  of  Wilkes-Barre,  Pa.,  has  been  chartered 
with  a  capital  stock  of  $12,000  and  proposes  to 
build  a  line  in  Hanover  Township,  Luzerne 
County. 

The  Monessen  Southwestern  R.  R.  Co.  of 
Monessen  has  been  chartered  with  a  capital 
stock  of  $30,000,  and  proposes  to  construct 
and  operate  a  line  from  Monessen  to  Char- 
leroi. 

The  Pennsylvania  R.  R.  is  reported  to  be 
planning  the  expenditure  of  about  $2,000,000 
at  Altoona  for  improvements  to  include  a  new 
roundhouse,  a  turn-table,  machine  and  black- 
smith shops,  overhead  cranes,  power  plants, 
storage  building,  mechanicallv  operated  coal 
tipple  and  new  trackage.  A.  B.  Cuthbert.  Al- 
toona, Pa,  is  Principal  Assistant  Engineer. 

Plans  are  reported  under  consideration  for 
extending  the  Montour  R.  R.,  E.  J.  Taylor, 
Chief  Engineer,  H.  W.  Oliver  BIdg.,  Pitts- 
burgh, from  the  present  terminal  at  North 
Star  across  into  Washington  County,  and 
back  into  Allegheny  County  to  Homestead, 
where  a  connection  will  be  made  with  the 
Bessemer  R.  R.  Such  a  line  would  open  ex- 
tensive coal  fields,  and  the  Pittsburgh  Coal 
Co.  is  said  to  be  ready  to  expend  $4,000,000 
on    the    extension. 

The  Delaware  &  Hudson  Railroad  is  pre- 
paring to  construct  a  branch  road  on  the  west 
side  of  the  river  to  relieve  the  city  of  Wilkes- 
barre.  Pa.,  of  the  freight  traffic.  The  route 
will  begin  at  the  yards  of  the  company  at 
Buttonwood,  will  cross  over  a  new  bridge  at 
Fish  Island,  will  be  laid  north  intersecting 
Market  street.  Westmoor,  west  of  the  car 
barn  of  the  traction  company,  thence  in  a 
curve  to  the  old  bridge  of  the  Wilkes-Barre 
&  Eastern  Railroad,  from  which  point  it  will 
connect  w^ith  the  Main  tracks  near  Hudson. 
The  work  will  cost,  it  is  estimated,  $2,000,000, 
and  will  be  in  charge  of  James  MacMartin, 
consulting  engineer,  who  will  have  offices  at 
802  Coal  Exchange  BIdg.,  Wilkesbarre,  Pa. 
C.  S.  Sims,  Albany,  N.  Y.,  is  general  manager 
of  the  company. 

It  is  probable  that  no  announcement  of  the 
construction  program  of  the  Pennsylvania  R. 
R.  under  its  new  president,  Samuel  Rea.  will 
be  made  until  the  annual  meeting  of  the 
stockholders  in  March.  There  are  good  rea- 
sons to  think  that  extensive  improvements 
will  be  announced  at  that  time.  In  fact,  some 
reports  have  it  that  improvements  to  the  ex- 
tent of  at  least  $40,000,000  will  be  authorized. 
These  may  include  the  electrification  of  the 
suburban  lines  at  Philadelphia. 


South  Dakota. 
Merchants  of  Veblen,  S.  Dak.,  and  farmers 
of  .Marshall  county  are  planning  to  raise  by 
popular  stock  subscription  the  money  neces- 
sary to  finance  the  construction  of  a  railroad 
from  Veblen  through  to  White  Rock,  Rob- 
erts county. 

Tennessee. 

The  Louisville  &  Nashville  R.  R.,  W.  H. 
Courtenay,  Chief  Engineer,  Louisville,  Ky.,  is 
reported  to  have  taken  bids  for  the  grading 
for  a  branch  line  from  Iron  City  to  Martin's 
Mills  in  Wayne  County.  The  line  will  be 
20  to  30  miles  long  and  will  open  up  timber- 
lands  in  Wayne  County. 

Texas. 

About  $315,000  is  to  be  expended  in  the 
next  three  months  on  improvements  to  the  St. 
Louis,  Brownsville  &  Mexico  Ry.  W.  Doherty, 
Assistant  General  Manager,  Kingsville,  Tex. 
These  will  include  33  miles  of  side-tracks  and 
three  depots. 

The  Texas  City  Street  Ry.  Co.  of  Texas 
City,  has  been  chartered  with  a  capital  stock 
of  $60,000  and  proposes  to  construct  and  oper- 
ate an  electric  line  between  Texas  City  and 
Texas  City  Junction.  The  incorporators  are 
H.  B.  Moore,  J.  R.  Goodson  and  F.  N.  Dan- 
forth,   all   of   Galveston   county. 

The  city  of  Fredericksburg  is  reported  to 
have  raised  a  bonus  of  $150,000,  thus  assur- 
ing the  construction  of  a  railroad  from  San 
Antonio.  "The  line  will  be  about  25  miles 
long  and  will  use  an  old  grade  for  about  16 
miles.  This  will  have  to  be  rebuilt.  A  tunnel 
1.100  ft.  long  will  also  be  constructed.  Oscar 
Crane  is  reported  to  have  the  grading  contract. 
R.  A.  Love,  Thompson  Hotel,  San  Antonio, 
Tex.,  is  the  promoter. 

The  San  Antonio,  Uvalde  &  Gulf  Ry.  has 
submitted  a  proposition  to  the  citizens  of 
Aransas  Pass,  Texas,  offering  to  construct  its 
line  to  that  city  providing  a  bonus  of  $75,000  ' 
is  raised  for  the  company.  J.  E.  Franklin, 
St.  Louis,  Mo.,  is  president  of  the  railroad. 

At  a  meeting  of  the  stockholders  of  the 
San  Benito  &  Rio  Grande  Valley  R.  R.  at  San 
Benito,  Texas,  Nov.  11,  a  resolution  was 
adopted  authorizing  the  issuing  of  $10,000,000 
of  bonds  upon  the  property.  The  proceeds  of 
the  loan  will  be  used  to  construct  about  200 
rriiles  of  extension  of  the  road  which  now  has 
a  length  of  sixty  miles.  It  is  said  arrange- 
ments for  placing  the  bonds  have  been  made. 
The  proposed  extension  will  run  up  the  Val- 
ley of  the  Rio  Grande  to  Roma  with  several 
branch  lines.  S.  A.  Robertson,  San  Benito, 
Texas,  is  president  and  general  manager  of 
the  company. 

The  Riviera  Beach  &  Western  Ry.  Co..  of 
Riviera,  Nueces  County,  has  been  chartered 
with  a  capital  stock  of  $35,000,  and  proposes 
to  build  from  the  townsite  of  Riviera  Beach 
to  Falfurrias,  across  Nueces,  Jim  Wells  and 
Brooks  Counties,  a  distance  of  35  miles.  The 
incorporators  are:  Theodore  F.  Koch,  Carl  C. 
Henny,  Herbert  Roedenbeck,  Sidney  Niblo, 
Samuel  F.  Lilligren.  Houston:  S.  A.  Robert- 
son. San  Benito;  Richard  M.  Kleberg.  Kings- 
ville; Marcus  Phillips,  Riviera;  P.  H.  Hansen, 
Robert  Schwandt,  Chicago,  III. 

Utah. 

®The  Utah  Construction  Co,  Ogden,  Utah, 
has  been  awarded  the  contract  for  the  grading 
and  concrete  work  for  the  double-track  detour 
line  around  Soldier  Summit,  Utah,  for  the 
Denver  &  Rio  Grande  R.  R.  The  contract 
probablv  amounts   to  about   $1,500,000. 

The  Utah  Li.uht  &  Ry.  Co..  Salt  Lake  City, 
Utah,  has  applied  to  the  City  Council  of  Boun- 
tiful for  a  franchise  with  a  view  to  extending 
its  line  to  that  place.  The  terms  of  the  fran- 
chise application  set  forth  the  intention  of 
the  company  to  have  cars  running  from  Salt 
Lake  to  Bountiful  by  Dec.  31,  1913.  It  is  ex- 
pected that  work  on  the  line  will  be  started 
in  the  spring. 

Surveys  are  said  to  be  under  way  by  engi- 
neers of  the  Southern  Pacific  for  the  con- 
struction of  the  new  line  to  the  east  by  way 
of   Ogden,   Utah.     As  proposed   the  link  will 


begin  at  Keeler,  on  the  Los  -Angcles-Owens 
valley  line,  and  will  cut  across  new  country 
to  Ely  on  the  Nevada  Northern.  The  Nevada 
Northern  connects  with  the  main  line  of  the 
Southern  Pacific  at  Cobre,  a  point  about  250 
miles  west  of  Salt  Lake  City.  Grades  via  the 
cut-off  will  be  lighter  and  the  running  time 
will  be  shortened  to  the  east,  via  Ogden,  by 
about  one  day.  William  Hood  is  chief  engi- 
neer of  the  Southern   Pacific  Ry. 

Washington. 

The  Oregon  Railroad  &  Navigation  Co.,  F. 
L.  Pitman,  Chief  Engineer  of  Construction. 
Spokane,  Wash.,  will  probably  begin  construc- 
tion work  next  year  on  a  .35  mile  branch  line 
to  tap  the  fruit  district  around  Hanford.  The 
branch  will  leave  "V'akima  Valley  line  at  either 
Kennewick  or  Benton. 

Farmers  along  Union  Flat  have  called  a 
meeting  to  be  held  at  Colfax,  Wash.,  Dec.  5. 
for  the  purpose  of  taking  steps  toward  secur- 
ing the  construction  of  a  railroad  into  that 
locality.  The  Northern  Pacific  bought  right 
of  way  from  Pullman  and  surveyed  a  line 
from  there  to  La  Crosse  several  years  ago. 
The  line  as  surveyed  runs  southwest  from 
Pullman  to  Union  flat,  thence  down  Union  flat 
to  La  Crosse  and  Hooper.  It  is  believed  that 
this  project  might  be   revived. 

®Guthric,  MacDougal  &  Co.,  St.  Paul, 
Minn.,  and  Portland,  Ore.,  have  been  awarded 
the  contract  by  the  Northern  Pacific  Rv.  for 
the  grade  revision  work  at  Spokane,  Wash., 
estimated  to  require  an  expenditure  of  over 
$1,000,000.  The  improvements  involve  a  16-ft. 
elevation  affording  a  14-ft.  clearance  over  the 
principal  streets  of  the  city  and  it  is  expected 
that  18  months  will  be  required  for  the  com- 
pletion of  the  work.  It  is  thought  that  a  con- 
tract has  also  .been  let  by  the  railway  for  the 
construction  of  new  docks.  W.  L.  Darling, 
St.   Paul,   Minn.,  is  chief  engineer. 

West  Virginia. 

The  West  Virginia  Development  Co.,  which 
has  taken  up  the  matter  of  extending  the 
Cheat  Haven  &  Bruceton  R.  R.  from  Ice's 
Ferry  up  the  river  tow^ards  Beaver  Hole,  has 
had  location  surveys  completed.  Nearly  all 
right  of  w-ay  has  been  secured  and  it  is  ex- 
pected that  no  difficulty  will  be  experienced 
in  acquiring  the  balance  necessary  for  the 
construction  of  the  line. 

Arrangements  are  reported  to  have  been 
completed  for  the  construction  of  the  Pickens 
&  \Vcbster  Sprin.gs  R.  R.,  mentioned  in  our 
Nov.  G  issue.  This  company  proposes  to 
build  a  line  from  Pickens  to  Webster  Springs, 
where  a  connection  will  be  made  with  the 
West  Virginia  Midland  R.  R..  of  which  John 
T.  McGraw,  Grafton.  W.  Va.,  is  President. 
Mr.  McGraw  is  also  President  of  the  Pickens 
&  Webster  Springs  R.  R. 

Wisconsin. 

A  press  report  from  Benton,  Wis.,  states 
that  the  Illinois  Central  R.  R.  has  surveyors 
at  work  on  a  preliminary  survcv  for  an  ex- 
tension from  Scales  Mound  to  Platteville, 
Wis. 

Preliminary  arrangements  are  under  way 
for  the  extension  of  the  Interstate  Transfer 
Ry.,  the  steel  corporation's  belt  line  connect- 
ing the  steel  plant  on  the  St.  Louis  River 
with  the  dock  sites  on  Wisconsin  Point  cast- 
ward  this  winter  from  the  present  terminus 
at  Pokcgama  Junction,  where  it  connects  with 
the  Northern  Pacific  Ry.  Several  steel 
bridges  are  included  in  the  construction  work 
which  must  be  done  on  the  uncompleted  por- 
tion of  the  Belt  Line.  The  largest  of  these  is 
the  structure  over  the  Neniadji  River.  This 
bridge  will  be  over  1,200  ft.  in  length  and 
will  be  built  of  steel  and  concrete.  Other 
lengthy  brid.ges  will  have  to  be  constructed 
over  the  Pokegama  River  and  Bluff  Creek. 
Several  smaller  streams  will  also  have  to  be 
spanned  or  filled.  The  road  will  cut  across 
the  end  of  .Mlouez  Bay  in  reaching  the  point, 
requiring  a  long  fill.  The  work  will  be  done 
under  the  direction  of  the  engineering  depart- 
ment of  the  Duluth,  Mesaba  &  Northern  Ry. 
II.  L.  Dresser,  Chief  Engineer,  Duluth,  Minn. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Canada. 

The  Mackenzie  &  Mann  interests,  Toronto, 
Ont.,  are  reported  to  have  purchased  from  Dr. 
Daniel  Stewart  and  his  partners  the  charter  of 
the  London  &  Northwestern  Ry.,  which  in- 
ckides  the  right  to  develop  power  at  Rock 
Glen  and  to  build  railways  from  Parkhill, 
Strathroy,  Watford  and  other  towns  west  of 
London. 

It  is  rumored  that  the  Canadian  Pacific  is 
contemplating  the  construction  of  a  line  con- 
necting the  New  Brunswick  Southern  R.  R. 
and  the  Canadian  Pacific  main  line  giving  the 
former  road  direct  access  to  the  Union  sta- 
tion in  St.  John,  N.  B.  New  repair  shops  and 
car  construction  works  are  said  to  be  included 
in  the  improvements.  William  Downie,  St. 
John,  N.  B.,  is  superintendent  of  the  .A.tlantic 
Division  of  the  C.  P.  Ry. 

The  Kettle  Valley  Ry.,  A.  McCulloch,  Chief 
Engineer,  Penticton,  B.  C,  is  to  apply  to  the 
Canadian  Parliament  for  authority  to  lease 
its    line    of    railway   to    the    Canadian    Pacific 


Ry.  The  latter  road  proposes  to  construct 
the  following  branches :  From  a  point  on  its 
present  authorized  line  at  or  near  Summers 
Creek  by  the  most  feasible  route  to  the  Cop- 
per Moimtain  and  Voight  Mining  Camps,  sit- 
uated about  15  miles  southwest  of  Prmceton. 
From  a  point  at  or  near  Vernon  in  a  souther- 
ly or  southeasterly  direction  by  way  of  Kelow- 
na  and  bv  the  most  feasible  route  to  a  point 
at  or  ne.a'r  Penticton.  B.  C.  From  the  termi- 
nus of  the  branch  authorized  by  the  Statutes 
of  1911  in  a  northerly  and  northwesterly  di- 
rection, by  the  most  feasible  route  to  the 
Otter  Summit,  about  thirty  miles  south  of 
Merritt,  B.  C.  From  a  point  near  or  at  Tula- 
meen,  westerly  up  the  Tulameen  River,  a  dis- 
tance of  about  50  miles.  British  Columbia. 

The  .A.11  Red  Line  Ry.  Co.  is  to  apply  to 
the  Canadian  Parliament  for  permission  to 
incorporate  with  power  to  construct,  lay  out 
and  operate  a  line  of  railway  from  a  point  at 
or  near  the  easterly  boundary  of  the  Province 
of  Quebec,  thence  in  a  westerly  direction  by 
the  most  feasible  route  throueh  the  Provinces 
of    Quelaec,    Ontario    and    Manitoba,    to    the 


city  of  Winnipeg,  with  branch  lines  from  (1) 
the  city  of  Quebec  in  a  northerly  direction  to 
a  point  on  the  proposed  main  line;  (2)  from 
the  city  of  Montreal  in  a  northerly  direction 
to  a  point  on  the  proposed  main  line;  (3) 
from  the  city  of  Ottawa  in  a  northerly  direc- 
tion to  a  point  on  the  proposed  main  line ; 
(4)  from  Fort  William  or  Port  Arthur  to 
connect  with  the  proposed  main  line ;  also  to 
construct  and  operate  telegraph  and  telephone 
lines  and  to  charge  tolls  for  the  use  thereof; 
to  develop,  receive,  transform,  transmit,  dis- 
tribute and  supply  electric  or  other  power  and 
energy,  and  to  dispose  of  the  surplus  thereof, 
and  to  collect  rents  and  charges  therefor;  to 
construct,  acquire,  charter  and  operate  and 
dispose  of  steam  or  other  vessels  of  every 
kind  and  description,  and  to  construct,  acquire 
and  lease  terminal  stations,  facilities,  wharves, 
docks,  elevators,  warehouses,  etc.,  and  to 
carry  on  the  business  of  forw-arding  agents, 
wharfingers  and  warehousemen,  and  to  enter 
into  agreements  with  other  companies.  Bick- 
nell.  Bain.  Strathy  and  Mackelcan,  Toronto, 
solicitors  for  the  applicants. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

•J«Bids  will  be  received  until  Dec.  3  (read- 
vertisement),  by  Board  of  Lamar  County 
Commissioners,  Vernon,  Ala.,  for  the  grading, 
draining  and  surfacing  with  gravel  four  miles 
of  road.  W.  S.  Keller,  Montgomery,  Ala.,  is 
State   Highway   Engineer. 

Arizona. 

The  Board  of  Supervisors  of  Maricopa 
County,  James  Miller,  Jr.,  Phoeni.x,  Ariz., 
Clerk,  will  sell  bonds  Dec.  3  to  the  amount 
of  $30,000,  being  special  road  district  No.  2 
bonds. 

The  City  Council  of  Phoenix,  Ariz.,  has  de- 
cided to  pave  Roosevelt  St.,  from  Fifth  St. 
to  Seventh  Ave.,  a  distance  of  12  blocks.  The 
specifications  call  for  pavement  35  ft.  wide 
and  sidewalks  on  both  sides  of  the  street. 
Fred  N.  Hohnquist  is  City  Engineer.  G.  H. 
Carr  is   Street   Commissioner. 

California. 

®The  Board  of  Supervisors,  San  Diego, 
Calif.,  has  awarded  the  contract  to  the  C.  L. 
Hyde  Construction  Co.  to  construct  1%  miles 
of  highway,  a  concrete  retaining  wall  and  con- 
crete bridge  in  Chollas  Valley,  at  $7,-100.  The 
road  is  to  be  an  extension  of  R  St. 

®The  Highway  Construction  Co.  has  been 
awarded  the  contract  by  the  city  of  San  Ber- 
nardino, Calif.,  for  the  paving  of  Eighth  St., 
from  .Arrowhead  Ave.  to  D  St.,  at  $2,700. 

The  City  Council  of  Pomona,  Calif.,  C.  E. 
Bayley,  City  Engineer,  will  call  an  election 
soon  for  the  purpose  of  voting  on  the  issuance 
of  bonds  to  the  amount  of  about  $180,000  for 
about  seven  miles  of  street  work. 

Property  owners  of  Roseville  and  LaPlaya 
have  filed  plans  and  specifications  with  City 
Clerk  AUtii  H.  Wright  of  San  Diego,  Calif., 
with  a  request  that  a  boulevard  be  constructed 
to  connect  the  main  Point  Loma  Blvd.,  north 
of  Roseville,  with  the  military  boulevard 
southwest   of   LaPlaya. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Calif.,  has  requested  the  Supervisors 
to  set  aside  $8,000  for  an  asphalt  pavement  on 
Fifth  St.,  between  Market  and  Mission,  and 
$5,940  for  an  asphalt  pavement  on  11th  St., 
between   Market   and    Mission. 

The  City  Council  of  Oakland,  Calif.,  has 
adopted  resolutions  upon  the  recommendation 
of  Commissioner  of  Streets  W.  J.  Baccus,  as 
follows :  City  Engineer  to  prepare  plans  and 
specifications,  etc.,  for  paving  with  asphalt 
Grand  Ave.,  from  Harrison  St.  to  near  Cove 
Ave.,  directing  plans,  etc.,  prepared  for  widen- 
ing E.  20th  St.,  from  14th  to  16th  Aves. 

County  Surveyor  M.  C.  Polk  of  Butte  Coim- 
ty,  Calif.,  has  submitted  estimates  to  the  Board 


of  Supervisors,  Oroville,  of  the  cost  of  the 
construction  of  a  road  to  the  wonderland  of 
the  county,  a  distance  of  about  five  miles.  The 
cost  is  placed  at  $3,500. 

Florida. 

®The  Board  of  Public  Works  of  Tampa, 
Fla.,  has  let  a  contract  to  the  Georgia-Quincy 
Granite  Co.,  for  50,000  lin.  ft.  of  granite  curb- 
ing. 

Georgia. 

The  streets  and  drains  committee  of  the 
City  Council,  Augusta,  Ga.,  has  decided  to  pave 
the  streets  of  the  Margaret  Wright  Hospital. 

Idaho. 

©Following  bids  were  received  by  the  City 
Council  of  Idaho  Falls,  Ida.,  recently  for  the 
resurfacing  of  the  macadamized  streets  with 
paving:  Strange  &  McGuire,  $48,369;  War- 
ren Construction  Co.,  $40,355  (awarded  coii- 
tract),  and  Kennedy  Construction  Co.,  $47,- 
851. 

Illinois. 

•I»Bids  will  be  received  until  2  p.  m.,  Dec. 
2.  by  Board  of  Local  Improvements,  S.  W. 
Eckley,  President,  Peoria,  111.,  for  paving  with 
brick  S.  Globe  St.,  from  Main  to  State,  ex- 
cepting the  intersection  of  Sanford  St.,  for 
a  width  of  30  ft.  between  curbs;  said  pave- 
ment to  consist  of  a  5-in.  concrete  foundation ; 
a  2-in.  sand  cushion ;  a  single  layer  of  vitrified 
paving  brick  of  the  best  quality,  laid  on  edge; 
sand  filler  and  covering  V2  in.  thick ;  cement 
curb;  stone  protection  curb.  The  following 
is  an  approximate  estimate  of  the  material  and- 
labor  required  for  such  improvement :  1,050 
cu.  yds.  of  excavation,  190  lin.  ft.  of  stone  pro- 
tection curb  (4  ins.  x  14  ins.),  1,850  lin.  ft.  of 
cinder  foundation  under  cement  curb,  1,850 
lin.  ft.  of  Standard  No.  1  cement  curb,  3,175 
sq.  yds.  of  concrete  foundation,  3,175  sq.  yds. 
of  sand  suchion,  3,175  sq.  yds.  of  brick 
pavement,  3,175  sq.  yds.  of  sand  filler,  adjust- 
ment of  sewers,  catchbasins,  etc.,  Work  must 
be  completed  by  July  15  next. 

®Hoeffken  Bros,  of  Belleville,  111.,  have 
been  awarded  the  contract  by  the  town  of  -As- 
sumption. 111.,  for  the  paving  of  six  blocks  of 
streets,   at  $16,000. 

®T!!e  Board  of  Local  Improvements  of 
Park  Ridge,  111.,  on  Nov.  15  awarded  the  con- 
tract for  the  construction  of  paving  on  the 
following  streets  to  the  Bovce  Construction 
Co. :  North  Prospect  Ave.,  $61720  ;  Stanley  and 
Park  Ridge"  Aves.,  $6,6.37;  Fairview  Ave., 
$24,179.  J.  J.  Leonard  of  Dubuque,  la.,  se- 
cured the  contract  for  the  construction  of  con- 
crete .sidewalks  on  Highland  Ave.,  and  Peate 
Ave.,  at  $0.60  per  lin.  ft. 


®The  Highland  County  Commissioners, 
Hillsboro,  111.,  have  awarded  the  contract  for 
the  grading  and  paving  with  a  waterbound 
macadam  the  Belfast  Fairfa.x  road,  in  Jack- 
son township,  at  $6,700,  to  Edw.  Bean  of 
Highland,  O.  The  road  is  7,920  ft.  long  and 
10  ft.  wide.     Bids  were  opened  Nov.  2. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111.,  on  November  19,  for  furnishing  the  ma- 
terials, etc.,  necessary  to  construct  sidewalks 
in  the  following  streets :  Archer  Ave.,  184 
lin.  ft.,  $95,  J.  T.  Hickey,  1402  W.  59th  St.; 
Ada  St.,  1,580  lin.  ft.,  $372,  P.  A.  Black  & 
Son,  11221  Fairfield  Ave.;  Archer  Ave.  2,480 
lin.  ft.,  $50,  Lake  Bldg.  Mat.  Co.,  2144  W. 
47th  St.;  Bradley  PI.,  617  lin.  ft.,  $34,  T.  J. 
Nerger,  1049  W.  .50th  Ave.;  Eddy  St.,  2.450 
lin.  ft.,  $.34,  F.  J.  Nerger, ;  S.  40th  Ave.,  1,930 
lin.  ft.,  $.39.  Lake  Bldg.  Mat.  Co. ;  W.  47th  St., 
1.620  lin.  ft.,  $385,  Lake  Bldg.  Mat.  Co.;  S. 
47th  Ct.,  2,460  lin.  ft.,  $355,  J.  J.  Hickey;  S. 
48th  Ave.,  2,324  lin.  ft,  $35,  J.  J.  Hickev;  N. 
54th  Ave..  1,540  lin.  ft.,  $339,  Siewert  Callsen 
Co.,  3865  Milwaukee  Ave.;  W.  55th  St.,  1,150 
lin.  ft..  $40  (Tie)  Chas.  Chambers  &  Son, 
5256  Wood  St.,  P.  Huiner  and  D.  H.  Linters, 
1819  W.  13th  St.;  W.  58th  St.,  1,105  lin.  ft. 
$36,  Qninn  Construction  Co.,  J.  J.  Hickey 
(tie)  ;  W.  59th  St..  1,222  lin.  ft.,  $36,  J.  J. 
Hickey;  S.  Morgan  St.,  717  lin.  ft.,  $372,  P. 
A.  Black  &  Son;  Patterson  Ave.,  1,250  lin. 
ft.,  $349,  Siewert  Callsen  Co. ;  Stewart  Ave., 
298  lin.  ft.,  $.385,  P.  A.  Blaqk  &  Son;  S.  St. 
Louis,  675  lin.  ft.,  $37,  Lake  Bldg.  Mat.  Co.; 
School  St.,  320  lin.  ft.,  $345,  F.  J.  Nerger ;  S. 
State  St.,  1.035  lin.  ft.,  $95,  J.  J.  Hickev,  Sys- 
tems; W.  91st  St.,  290  Hn.  ft.,  $355,  A.  Lar- 
sen,  119.33  Princeton  Ave.;  W.  52nd  St.  1,690 
lin.  ft..  $39.  Quinn  Construction  Co. ;  W.  .50th 
St.,  3,300  lin.  ft.,  $30,  Lake  Bldg.  Mat.  Co.; 
Hirsch  St.,  715  lin.  ft,  $34,  Quinn  Construc- 
tion Co.  The  contracts  have  not  been  awarded. 
The  Board  of  Local  Improvements  of  Wau- 
kegan.  111.,  has  passed  a  resolution  calling  for 
the  paving  of  Grand  Ave.,  from  West  St.  to 
Buttrick  St.,  to  a  width  of  38  ft.  The  cost  of 
the  improvement  is  estimated  at  slightly  over 
S47.500.  M.  J.  Douthitt  is  City  Engineer.  J. 
J.  Dietmeyer  is  official  in  charge  of  streets. 

Plans  for  extension  of  street  improvement 
in  Rock  Island,  111.,  are  being  considered  by 
the  Board  of  Local  Improvements.  It  is  de- 
sired to  repave  all  cross  streets  in  the  busi- 
ness section  as  well  as  several  blocks  in  the 
residence   section. 

The  Village  Board  of  Stewardson,  111:  (pop- 
ulation 720),  has  called  an  election  for  Nov. 
29  for  the  purpose  of  voting  on  the  issuance 
of  bonds  to  the  amount  of  $7,000  for  the  pav- 
ing of  some  of  its  streets. 


•J«  indicates  vyork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Indiana. 

4«Bids  will  be  received  until  Dec.  2,  by  Fred 
B.  Robinson,  City  Clerk,  Cravvfordsville,  Ind. 
for  improvement  of  Simpson  St.,  from  north 
line  of  Main  St.  to  south  line  of  Market  St. 
by  the  construction  of  cement  walks,  curb  and 
gutter  on  both  sides  thereof  where  not  al- 
ready m  accordance  to  the  several  sets  of  speci- 
fications now  on  file  in  the  office  of  the  citv 
civil  engineer.  Each  bid  must  be  accompanied 
with  a  certified  check  for  an  amount  not  less 
than  2%  per  cent  of  the  estimated  cost. 

+Bids  will  be  received  until  10  a.  m.,  Dec. 
4,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following.  For  improvement  Di- 
vision St..  from  south  property  line  Oliver 
Ave.  to  northwest  property  line  River  Ave.,  by 
grading  and  paving  roadway :  for  improve- 
ment River  Ave.,  from  east  property  line  Di- 
vision St.  to  north  property  line  Morris  St., 
by  grading  and  paving  roadway. 

•J«Bids  will  be  received  until  10  a.  .m.,  Dec. 
2,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  New  Jersey  St., 
from  the  north  property  line  of  38th  St.  to  the 
east  property  line  of  40th  St.,  by  grading  and 
paving  the   roadway. 

•J-Bids  will  be  received  until  2  p.  m.,  Dec. 
7,  by  Board  of  Clinton  County  Commission- 
ers. Frankfort,  Ind.,  for  the  construction  of 
seven  gravel  roads.  Charles  F.  Cromwell  is 
County  Auditor. 

•J'Bids  will  be  received  until  10  a.  m.,  Dec. 
7,  by  Board  of  Hamilton  County  Commission- 
ers, Noblesville,  Ind.,  for  the  construction  of 
four  gravel  roads.  George  Griffin  is  County 
Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  Dec. 
6,  by  Board  of  Bartholomew  County  Commis- 
sioners, Columbus,  Ind.,  for  the  construction 
of  a  macadam  road  in  Flatrock  Township.  P. 
T.  Sater  is  County  Auditor. 

•J'Bids  will  be  received  until  10  a.  m.,  Dec. 
4.  by  Board  of  Tippecanoe  County  Commis- 
sioners. Lafayette,  Ind.,  for  the  construction 
of  a  gravel  road.  George  W.  Ba.xter  is  Coun- 
ty .Auditor. 

^Bids  will  be  received  until  2  p.  m.,  Dec.  7, 
by  the  Board  of  Clinton  County  Commission- 
ers, at  the  office  of  Charles  F.  Cromwell, 
County  Auditor,  Frankfort,  Ind.,  for  the  con- 
struction of  the  following-named  proposed 
free  gravel  roads  in  said  county,  to-wit :  Will- 
iam Boyer  Road.  No.  227.  in  Center  Township, 
total  length  5.556.5  ft. ;  Dick  E.  Blinn  Road, 
No.  228,  in  Center  Township,  total  length  6,- 
668  ft.:  Ernest  P.  Hammack  Road,  No.  229, 
in  Center  Township,  total  length  8,407.85  ft. ; 
John  Dorner  Road.  No.  232.  in  Center  Town- 
ship, total  length  6.795  ft.:  David  Allen  Road, 
No.  207.  in  Washington  Township,  total 
length  7.961  ft. ;  Robert'"M.  Clendenning  Road, 
No.  231,  in  Madison  Township,  total  length 
6.319  ft.:  J.  W.  Reavis  Road,  No.  226.  in  Ross 
Township,  total  length  12,898  ft.  Said  bids 
shall  be  on  each  road  separately  and  for  the 
completion  of  each  said  road  in  accordance 
with  the  profiles,  reports  and  plans  and  speci- 
fications. 

®The  Andrews  Paving  Co.  has  been  award- 
ed the  contract  by  the  Board  of  Public  Works 
of  Elkhart."  Ind.,  for  the  paving  of  Oakland 
Ave.  with  sheet  asphalt,  at  $35,459. 

®The  County  Commissioners  Newcastle, 
Ind.,  have  awarded  the  contract  for  the  Lewis- 
ville-Newcastlc  pike  from  the  Henry  township 
line  to  the  Rush  County  line  to  Mver  &  Hen- 
ley of  Lewisville.   Ind.,'  at  $8,994.  "         , 

Iowa. 

•J'Bids  will  be  received  until  7:30  p.  in.,  Jan. 
15,  by  D.  Ketelsen,  City  Clerk,  Tipton,  la.,  for 
the  construction  of  sewers  alon.g  and  in  cer- 
tain streets,  avenues  and  hi.ghways  in  the  city. 
.A  certified  check  for  $500  must  be  filed  with 
each   bid. 

®The  City  Council  of  Iowa  City,  la.,  has 
let  the  contract  for  the  construction  of  approx- 
imatelv  40.000  sq.  vds.  of  bitulithic  and  brick 
to  Wiiliam  Horrabi'n  of  Iowa  City.  la.,  at  $1.99 
per  sq.  yd.,  on  bitulithic  and  $2.30  on  brick. 
The  total  bid  is  $91,354.  Other  bidders  were: 
Bryant    Asphalt    Co.,    Waterloo,    la..    $92,285; 


Ford  Paving  Co.,  Cedar  Rapids,  la.,  $96,228, 
and  Dearborn  &  Jackson,  Cedar  Rapids,  $96,- 
oo8. 

©William  Horrabin  of  Iowa  City,  la.,  has 
been  awarded  the  contract  by  the  Citv  Council 
of  that  city,  for  the  construction  of  24  blocks 
of  bitulithic  pavement  consisting  of  2-in.  wear- 
ing surface  on  5-in.  Portland  cement  concrete 
base,  with  combined  curb  and  gutter  of  Port- 
land cement,  sand  and  gravel,  at  $91,354.  Bids 
were  opened  Nov.  15. 

The  City  Council  of  Des  Moines,  la.,  has 
passed  resolutions  to  pave  with  brick  the  fol- 
lowing streets  and  alleys:  Fourth  St.,  Elm  to 
Vine;  Vine  St.,  Fourth  to  Fifth;  alleys  north 
and  south  and  east  and  west  in  block  19, 
Fourth  to  Fifth  Sts. 

Kansas. 

®The  Wyandotte  County  Commissioners, 
Kansas  City,  Kans.,  have  let  the  contract  to 
A.  J.  Armstrong  for  building  one  mile  of 
macadam  road,  from  the  end  of  the  Parallel 
road,  north  to  Piper  on  the  county  line,  at 
$0.61  a  square  yard.  This  road  will" be  a  sec- 
tion of  the  Kansas  City-to-Leavenworth  rock 
road. 

Kentucky. 

_®The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  awarded  the  contract  for  the  con- 
struction of  vitrified  block  paving  on  Floyd 
and  G  St.,  to  George  W.  Gosnell,  at  $1.85  a 
yard.  The  paving  to  be  done  reaches  from 
F  to  G  Sts.,  on  Floyd  and  from  Flovd  to  liahn 
Sts.,  on  G.  The  total  cost  will'  be  $7,400. 
Other  bidders  were  L.  R.  Figg  Co.,  $1.88  and 
Henry  Bickel  Co.,  $1.89  a  yard. 

®The  Harris  Granite  Co.  has  been  awarded 
the  contract  by  the  Board  of  Public  Works 
of  Louisville,  Ky..  for  paving  Main  St.,  be- 
tween Fourth  and  Fifth  Sts.,  at  $65  per  M 
on  granite  blocks.  The  work  will  cost  about 
$13,000. 

Louisiana. 

The  citizens  of  DeSoto  parish,  according  to 
advices  from  Logansport,  La.,  have  voted  the 
levying  of  a  special  tax  of  five  mills  for  five 
years  for  road  improvement  in  that  parish. 
Police  Jury.  Mansfield,  La.,  is  in  charge. 

Maryland. 

The  City  Council  of  Cumberland.  J\Id.,  has 
passed  an  ordinance  for  the  grading,  curbing 
and  otherwise  improving  of  William  St..  from 
Maryland  Ave.  to  a  point  on  Williams  St., 
750  ft.  southeast  of  Maryland  Ave. 

Massachusetts. 

®The  Selectmen  of  Warren,  Mass.,  have 
awarded  the  contract  for  building  the  new 
road  from  Main  St.  to  the  factory  of  the 
Warren  Steam  Pump  Co.,  to  George  C. 
Bridges,  at  $7,200. 

Minnesota. 

Following  paving  propositions  were  before 
the  Board  of  Public  Works  of  St.  Paul,  Minn., 
recently :  Kent  St.,  from  University  Ave.  to 
Minnehaha  St.,  at  an  estimated  cost  of  $11,- 
563  for  macadam,  to  $35,004  for  granite :  Jack- 
son, from  Seventh  to  Ninth,  at  a  cost  ranging 
from  $2,257  to  $4,910 ;  Arundel  St.,  from  Mar- 
shall Ave.  to  Rondo  St..  at  an  estimated  cost 
of  from  $6,302  to  $12,569;  Dayton  .A.ve.,  from 
Victoria  .St.  to  Chatswortli,  at  estimated  costs 
ranging  from  $6,510  to  $15,006. 

The  City  Council  of  Red  Wing,  Minn.,  has 
.•'.dopted  ordinances  ordering  preparatory  work 
for  ihc  paving  of  the  downtown  district.  K. 
K.    Seller  is   ofiicial   in   charge  nf   streets. 

Mississippi. 

The  Board  of  Road  Commissioners  of  Col- 
lins district  of  Covington  County.  Miss.,  has 
filed  estimates  with  the  Board  of  .Supervisors. 
Collins,  Miss.,  declaring  its  intention  to  build 
three  other  important  roads  in  that  district. 
Twelve  miles  of  road  is  planned,  to  be  built 
22  ft.  wide  and  to  a  5  per  cent  grade.  Dis- 
tricts 2  and  4  presented  petitions,  askin.g  for 
the  issuance  of  bonds  with  which  to  build  like 
roads  in  their  districts. 

Citizens  in  the  vicinity  of  Wesson,  Miss., 
have  si.gncd  a  petition  for  a  public  road  lead- 


ing from  Rockport,  18  miles  east,  to  Wesson. 
It  is  proposed  to  issue  bonds  for  the  improve- 
ment.   Hazelhurst  is  the  county  scat. 

The  City  Council  of  Vicksburg,  Miss.,  has 
made  arrangements  to  advertise  for  bids  for 
the  paving  of  Monroe  St.,  Veto  St.,  be- 
tween Monroe  and  Washington,  and  a  num- 
ber of  other  streets  for  which  bonds  to  the 
amount  of  $100,000  have  been  sold.  Jno. 
Evans  is  official  in  charge  of  ^trr,!-  ■'i  ^f 
Paxton  is  City  Clerk. 

Montana. 

The  County  Commissioners,  Billings.  Mont., 
have  granted  a  petition  for  the  Underbill  road, 
which  extends  a  distance  of  10  miles  north, 
and  south  in  townships  1  and  2  north,  range 
23  east,  in  the  Lake  Basin  country.  The  con- 
struction of  this  road  would  complete  a  direct 
road  from  Broadview  to  Park  City. 

New  Jersey. 

The  New  Jersey  &  Pennsylvania  Traction 
Co.,  ."Mfred  Reed,  Trenton,  Receiver,  has  de- 
cided to  construct  brick  pavement  on  Calhoun 
St..  Trenton,  N.  J.,  at  an  estimated  cost  of 
$4,000.  Abram  Swan,  Jr.,  is  City  Engineer  of 
Trenton. 

The  City  Commissioners  of  Atlantic  City, 
N.  J.,  are  considering  the  use  of  asphalt  for 
the  future  surfacing  of  the  Boardwalk.  Ex- 
periments are  to  be  conducted  under  the  di- 
rection of  Commissioner  J.  B.  Thompson, 
director  of  highways. 

New  York. 

®The  Buffalo-Pitts  Steam  Roller  Co.  Buffa- 
lo, N.  y.,  has  been  awarded  the  contract  by 
George  Cromwell,  President,  Borough  of 
Richmond,  New  York  City,  for  furnishing 
and  delivering  one  lo-gross  ton  steam  roller 
with  equipment.     Bids  w-ere  opened   Nov.   19. 

The  Town  Board  of  Huntington,  L.  L.  has 
decided  to  spend  $34,000  upon  the  roads  of 
that  town. 

The  Town  Board  of  Lenox,  N.  Y.,  has  ap-  ■ 
propriated  $8,400  for  highway  work. 

According  to  advices  from  Manhasset.  L. 
I.,  the  taxpayers  of  North  Hempstead  have 
decided  to  spend  $109,500  for  road  improve- 
ments. 

The  street  committee  of  the  Common  Coun- 
cil, Lockport,  N.  Y..  has  recommended  the 
adoption  of  the  petitions  calling  for  the  re- 
surfacing of  Lock  St.  with  asphalt  and  for 
the  paving  of  N.  Transit  St.  with  brick.  Wm. 
G.  Spalding  is  City  Clerk :  John  W.  Johnson 
is   Superintendent  of  Streets. 

Long  &  Miller.  220  Broadway,  New  York 
City,  submitted  the  lowest  bid  Nov.  16  to  J. 
C.  Mc.^rthur,  Capt.  Quartermaster,  Fort  Slo- 
ciim,  N.  Y.,  for  the  construction  of  roads, 
walks,   gutters,    etc.    at   the   fort 

North  Carolina. 

The  Craven  County  Commissioners.  New- 
bern.  N.  C.  have  decided  to  construct  about 
six  miles  of  bitulithic  roads.  The  lirst  work 
will  be  done  on  what  is  known  as  Ncuse  road. 
Two  miles  of  the  paving  will  be  put  down 
there,  beginning  at  the  end  of  Broad  St.  .\bout 
two  miles  of  the  Trent  road  will  be  improved 
and  about  the  same  distance  of  the  Oaks  road 
will  also  be  improved. 

Ohio. 

4«Bids  will  be  received  until  noon.  Nov.  29, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati.  O..  for  improving  under  Specifica- 
tions No.  408,  Hoffner  .\ve..  from  Cheviot  road 
to  Blue  Rock  Pike,  in  Colerain  Township.  A 
certified  check  for  $2,000  must  he  filed  with 
each  bid.     .Vlbcrt   Reinhardt   is   Clerk. 

4'Bi<ls  will  he  received  until  Dec.  2.  by  S.  A. 
Kinncar.  Director  of  Public  Service.  Colum- 
bus. O.,  for  grading,  draining,  curbing,  paving- 
;>.iul  constructing  water  service  pipes  in  Harris, 
Ogden  and  Warren  .\vcs.  Rids  will  be  taken 
on  asphalt  or  brick.  • , 

•J'Bids  will  be  received  until  noon,  Wov.  27, 
by  \'.  T.  Price,  Director  of  Public  Service, 
Cincinnati.  O.,  for  the  following:  Iinprovc- 
mcnt  of  Snablev  allcv.  from  88  ft.  cast  of 
Church  St.  to  88  ft.  west  of  Church  St..  by 
paving  the   roadway  with   concrete :   improve- 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  1ft  recently. 
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ment  of  Harris  Ave.,  from  St.  Lawrence  Ave. 
to  Eighth  Ave.  (formerly  Eighth  St.),  by 
grading,  setting  cement  combined  curb  and 
gutter,  macadamizing  the  roadway  with  tar 
binder  and  finishing  course,  and  constructing 
the  necessary  drains,  inlets  and  retaining 
walls.  Plans  and  specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the 
Chief  Engineer,  Department  of  Public  Serv- 
ice. Certified  checks  for  $100  and  $1,500  re- 
spectively must  be  filed  for  the  contracts.  M. 
J.  Keefe  is  Clerk. 

•|«Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
O.,  until  2  p.  m.,  Dec.  3,  for  grading  and  pav- 
ing with  brick  for  heavy  traffic,  the  Spiegel 
Grove  road,  State  Highway  "B,"  Pet.  No.  626, 
in  Ballville  Township,  Sandusky  County. 
Length.  1,336  ft.  or  0.2.5  mile;  width  of  pave- 
ment, 12  ft. ;  estimated  cost  of  construction, 
$4,615.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  July  1,  1913.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  Countv  Commissioners  and  the  State 
Highwav  Department.  The  State  '  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus, 
O.,   is   State   Highway   Commissioner. 

^Eids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus. 
O.,  until  2  p.  m.,  Dec.  3,  1912,  for  grading  and 
paving  with  waterbound  macadam  the  East 
Center  road,  State  Highway  "A,"  Pet.  No. 
640  in  Bloom  Township,  Seneca  County. 
Length  5,765  ft.  or  1.09  miles;  width  of  pave- 
ment, 10  ft.;  estimated  cost  of  construction, 
$5,080.18.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  July  1,  1913.  Plans 
and  .specifications  are  on  file  in  the  office  of 
the  Township  Trustees  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reject  any  and 
all  bids.  James  R.  Marker,  Columbus,  O.,  is 
State   Highwav   Commissioner. 

•J-Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus. 
O.,  until  2  p.  m.,  Dec.  3,  1912,  for  grading  and 
paving  with  waterbound  macadam  the  _  Sink- 
ing Springs  road.  State  Highway  "G,"  Pet. 
No  615,  in  Mifflin  Township.  Pike  County. 
Length,  5,280  ft.  or  1.00  mile ;  width  of  pave- 
ment. i2  ft. :  estimated  cost  of  construction, 
$4,4.52.  A  draft  or  certified  check  for  $300 
shall  be  deposited  with  each  bid.  The  suc- 
cessful bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  July  1,  1913.  Plans 
and  snecifications  are  on  file  in  the  offic^e  of 
the  Countv  Commissioners  and  the  State 
Highwav  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker,  Columbus,  O., 
is  State  Hiphwav  Commissioner. 

•J.Bids  will  be  received  at  the  office  of  the 
State  Hiohway  Commissioner,  at  Columbus, 
O.,  until  2  p.  rn.,  Dec.  3,  1912,  for  grading  and 
paving  with  waterbound  gravel,  the  Grassy 
Fork  road.  State  Highwav  "C,"  Pet.  No.  610, 
in  Mifflin  Township.  Pike  County.  Length, 
11,070  ft,  or  2.09  miles;  width  of  pavement, 
lo'  ft. ;  estimated  cost  of  construction,  3,.559.60. 
A  dm  ft  or  certified  check  for  $300  shall  be 
deposited  with  each  bid.  The  successful  bid- 
der will  be  required  to  give  bond  for  an 
amount  equal  to  the  contract  price.  Date  set 
for  completion,  July  1,  1913.  Plans  and  specifi- 
cations are  on  file  in  the  office  of  the  County 
Commissioners  and  the  State  Highway^  De- 
partment. The  State  Highway  Commissioner 
reserves  the  right  to  reject  any  and  all  bids. 
James  R.  Marker.  Columbus,  O.,  is  State 
Hisfhway  Commissioner. 

^Bids  \vill  be  received  at  the  office  of  the 
State  Hichway  Commissioner,  at  Columbus. 
b  ,  until  2  p.  m.,  Dec.  3,  1912,  for  grading  and 
paving  with  waterbound  macadam  and  con- 
crete the  Wavcrly  and  Beavertown  road.  State 
Highway  "F,"  Pet.  No.   613,  in  Pee  Pee  and 


Seal  Townships,  Pike  County.  Length  5,280 
ft.  or  1.00  miles;  width  of  Pav«ment,  1^  tt_, 
estimated  cost  of  construction,  ^f.S'O.  A  drait 
or  certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  wU  Pt. 
required  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completion, 
Tulv  1  1913  Plans  and  specifications  are  on 
tile  in  'the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  i  le 
State  Highway  Commissioner  reserves  the 
right  to  reject  any  and  all  bids.  James  K. 
Marker,  Columbus,  O.,  is  State  Highway 
Commissioner. 

4.Bids  will  be  received  until  noon,  Nov.  ..i, 
by  V  T  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  improvement  of  « '"" 
gate  Alley,  from  Cutter  St.  to  Jane  St.  by 
paving  with  brick.  A  certffied  check  for  $(00 
must  accompany  each  bid.  M.  J.  Keefe  is 
Clerk.  J    , 

^Bids  will  be  received  at  the  office  of  the 
State  Highwav  Commissioner,  at  Columbus. 
O.,  until  2  p.  m.,  Dec.  3,  1912.  for  grading  and 
paving  with  waterbound  gravel,  the  Uwl  L.reeK 
road.  State  Highway  "D,"  Pet.  No.  611  m 
Union  Township.  Pike  County.  Length  10,560 
ft  or  2.00  miles ;  width  of  pavement,  10  tt  ; 
estimated  cost  of  construction,  $3,416.  A  dratt 
or  certified  check  for  $300  shall  be  deposited 
with  each  bid.  The  successful  bidder  will  be 
required  to  give  bond  for  an  amount  equal  to 
the  contract  price.  Date  set  for  completiorr, 
July  1  1913.  Plans  and  specifications  are  on 
file  in  the  office  of  the  County  Commissioners 
and  the  State  Highway  Department.  ihe 
State  Highway  Commissioner  reserves  the 
ri^ht  to  reject  any  and  all  bids.  James  K. 
M°arl<er,  Columbus,  O.,  is  State  Highway  Com- 
missioner. ...  T-,  on 
4-Bids  will  be  received  until  noon,  Dec._  .iU, 
by  Board  of  Hamilton  County  Commission- 
ers Hamilton,  O.,  for  construction  under 
Specifications  No,  411  concrete  retaining  wall 
on  Springfield  pike,  at  the  north  end  of  Wy- 
oming, in  Springfield  Township.  Plans  and 
specifications  may  be  obtained  of  the  Board. 
Albert   Reinhardt   is   Clerk. 

®T.  M.  DeBord,  R.  F.  D.,  Chillicothe,  O., 
has  been  awarded  the  contract  by  the  County 
Commissioners,  Chillicothe,  Robert  D.  .Mex- 
ander  .A.uditor.  for  cutting  down,  grading  and 
crraveiing  Cooks  Hill,  on  the  Clarksburg  Pike, 
m  Union  Township,  at  $1,000.  Bids  were 
opened  Nov.   18. 

©Joseph  T.  Smith  of  Salem,  O.,  has  been 
awarded  the  contract  by  the  State  Highway 
Commission,  Columbus,  O.,  James  R.  Marker, 
Commissioner,  for  the  work  of  paving  one 
mile  of  the  Ellsworth  road,  north  of  Salem, 
with  brick,  at  $15,825.  .      „  ,j    ^ 

®The  Board  of  Control  of  Springfield,  O., 
has  awarded  the  following  contracts  for  pav- 
ing work:  Edvv-ard  Ryan,  paving  of  Witten- 
be'ro-  \ve .  with  Trinidad  Lake  asphalt,  be- 
twe°en  Buck  Creek  to  Pleasant  St.,  $28,8.30; 
and  from  Pleasant  St.  to  Euclid  Ave.,  $20,204; 
McHugh  Bros.,  paving  of  Washington  St.  with 
Wassal  block,  from  Wittenberg  Ave.  to  Yel- 
low Springs  St.,  $10,814:  W.  F.  Payne,  pav- 
ing Fisher  St.,  from  Columbia  to  North  Sts., 
$r>37.  . 

®The  County  Commissioners,  Lisbon,  O., 
have  awarded  the  contract  for  the  paving  of 
the  Calcutta  and  Fredericktown  road  to  John- 
son &  McMillen  of  East  Palestine,  O. 

®The  Board  of  Control  of  Springfield,  O., 
has  aivarded  the  contract  for  the  paving  of 
Wittenberg  Ave.,  from  the  Buck  Creek  bridge 
to  Pleasant  St.,  to  Edward  Ryan  of  that  city, 
at  $28,8.30,  and  for  the  paving  of  the  same 
street,  from  Pleasant  St.  Euclid  Ave.,  at  $20,- 
204.  The  track  paving  on  the  last  half  of  the 
street  will  be  done  with  Harris  brick.  Mc- 
Hugh Bros,  secured  the  contract  for  Wash- 
ington St.,  at  $10,814.  This  calls  for  Wassel 
hinck.  W.  F.  Pavne  secured  the  contract  for 
Fisher   St.,  with  Wassel  block,  at  $1,337. 

®Hinton  &  Cunningham  of  East  Liverpool, 
O.,  have  been  awarded  the  contract  by  the 
Board  of  Control  of  that  city  for  the  improv- 
ins?  of  the  unpaved  portion  of  the  Lisbon  road 
within  the  corporate  limits,  at  $16,793.  Mc- 
Laughlin &  Allison  of  E:ist  Liverpool  bid  $17,- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


948  on  the  work.  J.  C.  Kelly  is  City  Engineer. 
City  Engineer  Phil  Weber  of  Canton,  U., 
has  estimated  the  cost  of  repaving  \yest  1  us- 
carawas  St.,  from  the  square  to  Harrison  Ave., 
at  $80,738.  The  City  Council  plans  to  com- 
mence the  work  in  the  spring.  Ray  b.  Har- 
bert  is  Director  of  Public  Service.         _ 

\n  ordinance  has  been  introduced  in  the 
City  Council  of  Lorain,  O.,  to  proceed  with 
the  paving  of  Oberlin  Ave.,  from  First  St.  to 
W  -'-'d  St  the  pavement  to  be  28  ft.  wide,  be- 
tween First  and  W.  Erie  and  38  ft.  wide  be- 
tween W.  Erie  and  W.  22d.  It  is  proposed  to 
start  work  early  ne.xt  spring.  W.  T  Schick- 
ler  is  Village  Engineer.  H.  T.  Marsh  is  Vil- 
lage Clerk.  ,     .     ,  ^ 

The  Village  Council  of  .\ndover,  U.,  re- 
cently retained  Engineer  Hewit  to  superin- 
tend the  construction  of  25,000  sq.  yds.  of 
concrete  pavement  in  that  city.  The  Council 
has  decided  to  pave  W.  Main.  S.  Mam,  h.. 
and  N.  Main  to  the  railway.  Station  St.  and 
the   Public    Square,    with   tar-concrete. 

The  Village  Council  of  Middlefield,  O.,  has 
retained  Engineer  Hewit  to  superintend  the 
construction  of  19,000  sq.  yds.  of  tar-concrete 
pavement,  which  is  to  be  laid  ne.xt  spring. 

The  Stark  County  Commissioners,  Canton, 
O.,  have  granted  a  petition  for  three  miles 
of'  pavement  to  connect  the  paved  road  be- 
tween Marlboro  and  Alliance.  Plans  will  be 
prepared  by  Surveyor  Holl. 

Oklahoma. 

®The  Mississippi  X'alley  Construction  Co,  of 
St.  Louis,  Mo.,  is  reported  to  have'  been 
awarded  the  contract  by  Capt.  G.  M.  Cralle, 
Constructing  Quartermaster,  Fort  Sill,  Okla., 
for  new  macadam  roads  at  that  fort,  at  ap- 
proximately $20,000.  Other  bidders  were: 
Rhinehart  &  Donovan,  Oklahoma  City,  Tay- 
lor &  Plumber,  Lawton,  Tochterman,  Gerby 
&  Richards.  Lawton,  Mayfield  &  Shaw,  Law- 
ton,  and  Wass  &  Munsell,  Apache. 

®The    Mississippi   Valley   Construction    Co., 
1200  Fullerton  Bldg.,  St.  Louis.  Mo.,  has  been 
awarded    the    contract    by    G.    Maury    Gralle, 
Capt.    Quartermaster,    Fort    Sill,    Okla.,    for 
constructing  roads,  gutters,  drains,  etc.,  at  the 
fort.     Bids  were  opened   Nov.    11. 
Pennsylvania. 
4"Bids    will    be    received    until    noon,    Nov. 
27,  by  M.  L.  Cooke,  Director  of  Public  Worki, 
Philadelphia,  Pa,,  for  the  following  work  un- 
der Schedule  A,  grading  streets;  Schedule  B, 
paving  streets  with  asphalt ;   Schedule  C,  pav- 
ing streets  witJi  vitrified  blocks;  Schedule  D, 
paving  streets  with  granite  blocks;   Schedule 
E,   repaving  streets  with  asphalt   Schedule  F, 
repaving  streets  with  vitrified  blocks.  Sched- 
ule  G,   repaving   streets   with   granite   blocks; 
Schedule  H,  surfacing  macadam  roads ;  Sched- 
ule I,  resurfacing  macadam  roads.  Schedule  J, 
resurfacing  streets  with  asphalt;   Schedule  K, 
furnishing    one     10-ton     steam     road     roller; 
Schedule  L,  furnishing  one  6  or  7  passenger 
automobile  and  two  2-passenger  runabouts,  all 
to  be  completely  equipped.    Specifications  and 
blank  forms  upon   which  bids  must  be  made 
can  be  obtained  upon  application  at  the  office 
of  the  Bureau  of  Highways,  Room  232,  City 
Hall. 

Following  bids  were  received  Nov.  19  by 
the  Pennsylvania"  State  Plighway  Commission, 
Edward  M.  Bigelow,  Commissioner,  Harris- 
burg.,  on  the  road  in  Speers  Borough,  VVash- 
ington  County ;  the  work  to  be  readvertised : 
For  the  construction  of  4,588  ft.  of  road  on 
Route,  118  in  Speers  Borough,  Washington 
Countv — Hastings  &  Piper,  ,  Charleroi,  Pa., 
$26,496;  P.  F.  Rhoads  &  Son,  Versailles.  Pa., 
$29,374;  The  Hallam  Const.  Co.,  Washington, 
Pa.,  $26,487:  The  Bolar  Const.  Co.,  McKeos- 
port.  Pa..  $31,156;  Thos.  Arrigo,  Charleroi, 
Pa.,  $28,569;  A.  G.  Rothey  &  Co.  Elizabeth, 
Pa.,  $33,262;  Elmer  M.  Love  &  Son,  Corry, 
Pa..  $26,628 ;  Donora  Const.  Co..  Donora,  Pa., 
$29,797. 

Tennessee. 
The  Supreme  Court  has  sustained  the  valid- 
ity  of   the    $200,000   bond    issue    of     Sullivan 
County,    Tenn.,    wdiich    was    voted     for     road 
work.     The   Road    Commission,     Blouutville. 

let  recently. 
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will   let   the   contracts   as   soon   as   tlie   bonds 
have  been   sold. 

Texas. 

®W.  T.  Montgomery  of  Taylor,  Tex.,  has 
been  awarded  the  contract  by  the  Gonzales 
County  Commissioners.  Gonzales,  Te.x.,  Sam 
Patterson,  County  Clerk,  for  the  construction 
of  approximately  7.5  miles  of  gravel  and  sand- 
clay  roads.  Tips  &  Burchard,  Gonzales,  are 
Engineers.      Bids    were    opened    Nov.    19. 

The  Cotmty  Commissioners,  Fort  Worth, 
Tex.,  are  engaged  in  selecting  the  first  roads 
to  be  built  in  working  out  the  system  of  roads 
for  the  county.  H.  P.  Hayes  is  County  Road 
Engineer. 

The  Attorney  General,  Austin,  Tex.,  has  ap- 
proved the  bonds  for  road  improvement  in 
Ellis  County,  in  districts  8  and  9,  amounting 
$75,000  and  $100,000  respectively.  Construc- 
tion work  will  be  started  in  the  near  future. 
Waxahachie  is  the  county  seat  of  Ellis 
County. 

The  citizens  of  Greenville,  Te.x.,  on  Nov. 
9  voted  the  issuance  of  bonds  to  the  amount 
of  $75,000,  for  the  purpose  of  paving  several 
additional  streets.  It  is  proposed  to  pave  six 
miles  with  the  proceeds  of  the  bonds. 

The  city  of  Abilene,  Tex.,  is  preparing  to 
let  the  contract  for  the  construction  of  about 
seven  miles  of  bituminous  macadam  roads 
to  connect  the  county  highways  which  have 
been  finished  to  the  bi'ty  limits.  About  $45,000 
will  be  expended.  H.  J.  Bradshaw  is  City 
Engineer. 

Virginia. 

•I«Bids  will  be  received  until  12 :30  p.  m., 
Dec.  12,  by  Board  of  Control,  Norfolk,  Va., 
for  regulating  and  paving  parts  of  a  number 
of  streets.  The  work  will  comprise  55,500  sq. 
yds.  of  paving  and  about  18,500  lin.  ft.  of 
curbing.  Each  bid  must  be  accompanied  bv 
a  certified  check  for  $2,000.  W.  T.  Brooke  is 
City  Engineer.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

®The     Atlantic     Bitulithic     Co.,     has     been 


awarded  the  contract  by  the  Board  of  Control 
of  Norfolk.  Va.,  W.  T.  Brooke,  City  Engineer, 
lor  the  repairing  of  about  4,000  sq.  yds.  of 
asjihalt  street  paving  at  $1.57  per  sq.  yd.  Bids 
were   opened    Nov.    11, 

Washington. 

®The  city  of  Everett,  Wash.,  has  let  the 
contract  for  paving  16th  St.,  between  Rucker 
.\ve.  and  Chestnut  St.,  to  the  Atlas  Construc- 
tion Co.,  at  $22,852. 

®The  City  Council  of  Seattle,  Wash.,  has 
let  the  contract  for  grading,  etc.,  Marv  Ave., 
N.  W.,  to  W.  F.  Manney  &  Co.,  7009  17th  St., 
N.,  W.,  Seattle,  at  $1,142. 

®The  Elliott  Construction  Co.,  1813  Fourth 
Ave.,  N.,  Seattle,  Wash.,  has  been  awarded 
the  contract  by  the  City  Council  of  that  city, 
for  the  paving  of  E.  Prospect  St.  et  al.,  at  $.34,- 
710. 

®F.  K.  Ffolliott  has  been  awarded  the  con- 
tract, at  Everett,  Wash.,  for  grading  and  lay- 
ing a  permanent  surface  on  Vernon  drive  and 
other  streets  in   Rucker  Park,  at  $4,695. 

®The  Lewiston-Clarkson  Improvement  Co., 
Clarkston,  Wash.,  has  awarded  a  contract  for 
the  construction  of  a  large  amount  of  cement 
walk  in  the  city  to  J.  C.  Laskar  of  Lewiston, 
Ida.  The  walks  will  be  laid  in  the  business 
and  residence  districts. 

The  Board  of  Public  Works  of  Spokane, 
Wash.,  has  decided  to  repave  Ecker  St.,  be- 
tween Market  and  Stevenson  and  Natoma  St., 
between  Eighth  and  Ninth,  the  cost  of  the 
latter  block  l)eing  estimated   at  $.3,900. 

West  Virginia. 

^Bids  will  be  received  until  8  p.  m.,  Dec. 
2,  by  Mayor  and  Town  Council  of  the  town 
of  Edgewood.  at  the  office  of  Orion  KoUer, 
Engineer,  Reilly  BIdg..  Wheeling.  W.  Va.,  for 
paving  and  curbing  certain  streets  and  ave- 
nues. A  certified  check  for  $.500  must  be  filed 
witli   each   bid. 

The  Wayne  County  Court,  Wayne,  W.  Va., 
has  decided  to  build  a  hard  surface  road  from 
the  Cabell  line,  on  the  Ohio  River,  where  the 


Cabell  paving  ends,  to  the  corporate  limits  of 
Ceredo. 

Wisconsin. 

The  City  Commission  of  Superior,  Wis.,  is 
planning  a  comprehensive  paving  scheme  for 
next  season.  It  is  thought  that  the  paving  ot 
practically  all  of  the  streets  included  in  the 
settled  portion  of  the  West  End  can  be  com- 
pleted in  the  next  two  years.  The  streets 
scheduled  for  paving  next  season  are  Gum- 
ming, Third  to  21st  St.;  Baxter,  Third  to  Bel- 
knap; Ogden,  Third  to  Belknap;  Tower.  16th 
to  28th ;  Ogden,  First  to  Third ;  Tower,  First 
to  Third;  Iowa  Ave.,  loth  to  31st;  Nettleton 
.'\ve..  First  to  Fifth ;  Becker  Ave.,  Fifth  to 
Ninth.  Concrete  paving  will  probably  be  laid. 
E.  B.  Banks  is  City  Engineer.  F.  C.  Tom- 
linson  is  official  in  charge  of  streets. 

Citizens  of  Melrose,  Wis.,  are  promoting  a 
modern  highway  project  between  that  village 
and  Black  River  Falls.  It  is  proposed  to  build 
the  road  of  concrete  and  the  estimated  cost 
of  construction  would  be  about  $5,000  per  mile. 

The  Common  Council  of  West  .-Mlis,  Wis., 
has  instructed  City  Engineer  C.  J.  Moritz  to 
make  an  estimate  of  the  cost  of  a  concrete 
roadway  of  18,  30  and  36  ft.,  in  width  for 
National  .•\ve.,  from  77th  to  Woodlawn  .\ve.. 
the  west  limits  of  the  citv.  L.  F.  Fish  is  City 
Clerk. 

Canada. 

The  ratepayers  of  Kildonan  (P.  O.  Win- 
nipeg'). Man.,  at  a  recent  meeting  passed  a 
resolution  requesting  the  City  Council  to  frame 
a  by-law  authorizing  the  construction  of  a 
concrete  road  on  the  main  highway.  It  is 
probable  that  the  election  will  be  called  Dec.  17. 

The  citizens  of  Barnaby.  B.  C.  at  an  elec- 
tion voted  the  road  by-law  and  the  sidewalk 
by-law  for  the  Third  Ward.  The  road  by-law 
will  authorize  the  municinality  borrowing 
$250,000  for  street  improvement.  The  side- 
walk by-law  provides  for  the  borrowing  of 
$50,000,'  with  which  to  h-.uU]  additinml  iidi-- 
walks. 


Alabama. 

•J«Bids  will  be  received  until  Dec.  10  by 
Marengo  County  Commissioners,  Linden,  Ala., 
for  the  construction  of  two  iron  bridges  near 
Demopolis  having  an  aggregate  length  of  300 
ft. 

City  Engineer  W,  H.  Nicol,  Tuscaloosa, 
-Ala.,  has  submitted  plans  for  the  construction 
of  four  concrete  county  bridges  to  the  Coun- 
ty Board  of  Commissioners.  The  structures 
will  be  located  in  Tuscaloosa  County  as  fol- 
lows :  One  over  Rum  Creek  and  another 
over  Cribbs'  Creek  on  the  Greensboro  Road, 
and  two  on  the  Columbus  Road.  One  is  60, 
another  50  and  two  30  ft.  long. 

Arkansas. 

Pulaski  County  Road  Overseers  and  Frank 
Nichols,  County  Road  and  Bridge  Commis- 
sioner, Little  Rock,  Ark.,  have  decided  to  con- 
struct a  new  bridge  on  what  is  known  as  the 
Box  Road  over  Bayou  Meto.  Repairs  will 
also  be  made  on  the  bridge  connecting  Gray 
and   Mineral   townships. 

Arizona. 

City  Engineer  W.  M.  Thompson.  Tucson, 
Ariz.,  and  the  Southern  Pacific  Ry.  have 
reached  an  agreement  on  the  plans  for  the 
proposed  $150,000  subway  to  be  constructed 
under  the  tracks  of  the  Southern  Pacific  ex- 
tending from  Fifth  .Ave.  and  Congress  St.  to 
Fourth  Ave.  and  Ninth  St. 

California. 

®The  Board  of  Napa  County  Supervisors, 
Napa,  Cal..  has  awarded  a  contract  to  H.  W. 
Wing,  at  $15,972,  for  the  construction  of  a 
new  stone  bridge  over  Trancas  Creek  north 
of   Napa. 

4"  indicates  work  now  open  for  bids, 


®The  Los  .\ngeles  County  Board  of  Su- 
pervisors, Los  Angeles,  Cal.,  awarded  the 
contracts  for  the  construction  of  a  2-pile  tres- 
tle bridge  over  the  Verdugo  Wash  and  a  con- 
crete culvc-t  in  the  .\lhambra  Road  District 
to  the  Mercereau  Bridge  &  Construction  Co.. 
at  $1,944  and  $1,979,  respectively. 

Connecticut. 

The  Borough  Board,  Waterljury,  Conn.,  is 
to  petition  the  Public  Utilities  Conunission 
for  the  widening  of  the  bridge  over  the  rail- 
road track  at  Forest  St.  Plans  for  the  im- 
provement are  to  be  prepared  at  once. 

Florida. 

The  Board  of  Public  Works,  Jacksonville, 
Fla.,  has  instructed  the  Jacksonville  Traction 
Co.  to  proceed  at  once  with  the  construction 
of  the  proposed  concrete  bridge  on  Bay  St. 
between  Clay  and  Broad  Sts. 

Georgia. 

•|«l!ids  will  be  received  until  3  p.  m.,  Dec. 
2.  by  Tift  County  Commissioners,  J.  W.  Baker, 
Chairman,  Tifton,  Ga.,  for  the  construction  of 
a  700  ft.  bridge  over  Little  River.  As  pro- 
posed the  structure  will  be  12  ft.  wide  with  a 
20-ft  turnout  near  the  center.  It  will  have 
lO-ft.  bents  with  two  posts  to  each  bent  ex- 
cept at  turnout  where  there  will  be  three  posts. 
The  county  will   furnish   the  material. 

Illinois. 

4«Bids  will  be  received  until  noon,  Nov.  27, 
by  the  Clear  Lake  Special  Drainage  District, 
Cass  County,  III.,  at  the  office  of  Goodell  & 
Kreiling,  Engineers,  Chandlerville,  111.,  for 
the  construction  of  6  steel  bridges,  as  noted 
under  Irrigation,  Drainage,  Levees  and  Canals 
in  this  issue. 


©Frank  R.  Miller,  SpringSeld,  III.,  has  been 
awarded  a  contract  at  $12,000  by  the  Joint 
Committee  of  the  Board  of  Supervisors  and 
Capital  township  commissioners,  for  the  con- 
struction of  a  200-ft.  steel  span  bridge  over 
the  Sangamon  River. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago.jlll..  has  awarded  to  the  Na- 
tional Contracting  Co.,  Security  BIdg..  Chi- 
cago, the  contract  for  making  the  repairs 
necessary  to  the  State  St.  bridge  over  the  Chi- 
cago River.  Contract  includes  the  removal  of 
old  piles,  caps,  piling,  etc.,  contract  price, 
$1,809. 

Bids  for  constructing  the  substructure  of 
a  double  leaf  bascule  bridge  over  the  Chicago 
River  at  Chicago  .\ve.,  were  received  as  fol- 
lows bv  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works.  Chicago.  III.:  $105,346,  Byrne 
Bros.  Dredging  ami  Engineering  Co.,  72  W. 
.•\dams  St.,  for  superstructure  complete,  in- 
cluding niachinerj'.  electrical  equipment,  steel 
work,  concrete  work,  etc..  $179.42t).  Ketler 
Elliott  Erection  Co..  32  N.  Clark  St.,  Chi- 
cago.    The  contract  has  not  been  awarded. 

The  City  Council  of  Rockford,  III.,  has 
under  consideration  an  appropriation  to  pro- 
vide funds  for  the  completion  of  the  bridge 
near  the  Illinois  Central  tracks  south  of  Kish- 
wankee  St.  The  proposition  to  have  the  Chi- 
cago &  Northwestern  build  a  bridge  at  Kish- 
waukee  St.  is  also  under  consideration.  Edwin 
Main  is  City  Engineer. 

Indiana. 

^•Bids  will  be  received  until  2  p.  ni.,  Dec.  3. 
by  Board  of  Knox  County  Commissioners. 
Vinccnnes,  Ind.,  for  the  following:  Con- 
struction and  erection  of  a  bridge  across  Kel- 
so's Creek  at  the  end  of  Sixth  St.  to  connect 


®  indicates  a  contract  let  recently. 
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with  the  William  C.  Reed  et  al.  gravel  road 
ill  Vincennes  township.  J.  T.  Scott  is  Knox 
County  Auditor. 

•J-Bids  will  be  received  until  10  a.  m.,  Dec. 
10.  by  Board  of  Henry  County  Commissioners, 
New  Castle,  Ind.,  for  the  construction  and  re- 
pair of  certain  bridges  and  arches.  P.  H.  Wol- 
fard  is  County  Auditor. 

Iowa. 

®The  Board  of  Cass  County  Supervisors, 
.\tlantic,  la.,  has  let  the  contract  for  all 
bridge  work  in  the  county  during  1913  to  the 
Hunter  Iron  Works.  This  company  had  a 
similar  contract   for  1912. 

The  Board  of  Dubuque  County  Supervisors, 
the  City  Council  of  Dubuque,  la.,  and  the 
Dubuque  Industrial  Corporation  are  contem- 
plating the  improvement  of  the  road  leading 
to  Rockdale  and  the  construction  of  a  via- 
duct over  the  tracks  of  the  Illinois  Central  at 
that  place.  It  is  estimated  that  the  proposed 
work  would  cost  about  $60,000.  C.  H.  Baum- 
gartner  is  City  Engineer,  Dubuque,  la. 

Kansas. 

®The  contract  for  the  construction  of  the 
Seventh  St.  culvert  from  Main  St.  to  Com- 
mercial St.  Atchison,  Kan.,  was  awarded  Nov. 
14  to  the  Land  Construction  Co.  of  St.  Jo- 
seph, Mo.,  at  $13,982.  Other  bidders  were 
A.  R.  Moore,  Atchison,  Kan.,  $15,861;  Stan- 
ton &  McGuire,  Leavenworth,  Kan.,  $22,97.5. 
S.  K.  McCrary  is  City  Engineer. 

The  City  Officials  of  Atchison,  Kan.,  are 
planning  to  have  the  railroads  construct  a 
bridge  over  their  tracks  in  that  city.  No  lo- 
cation for  the  proposed  structure  has  as  yet 
been  decided,  although  Tenth,  Fifth  and  other 
streets  have  been  suggested.  S.  K.  McCrary 
is  City  Engineer. 

Louisiana. 

A  mass  meeting  was  held  at  Boyce,  La.,  a 
short  time  ago  for  the  purpose  of  organizing 
a  stock  company  for  the  construction  of  a 
bridge  across  Red  River  at  Boyce.  J.  E.  Roy 
is  interested. 

Maryland. 

•{•Bids  will  be  received  until  noon,  Jan.  2. 
by  Police  Jury,  Madison  Parish,  Tallulah,  La., 
for  the  construction  of  two  steel  bridges  one 
over  Roundaway  Bayou  8  miles  south  of  Tal- 
lulah and  the  other  over  Bull  Calf  Bayou  7 
miles  north  of  Waverly,  La.  W.  H.  Harvey 
is   Secretary. 

®Singer-Pentz  Co.,  Baltimore,  Md.,  who 
were  awarded  the  contract  for  the  construc- 
tion of  the  masonry  on  bridge  No.  1,  Gun- 
powder Improvement  for  the  city  of  Balti- 
more, Md.,  have  sub-let  the  work  to  Williams 
&  Hines,   Equitable   Eldg.,   Baltimore,   Md. 

City  Councilman  Samuel  E.  West  of  the 
Thirteenth  Ward,  Baltimore,  Md.,  is  planning 
to  revive  the  proposition  to  build  the  viaduct 
connecting  Union,  Railroad  and  Woodberry 
Aves.  The  estimated  cost  of  the  improve- 
ment is  $100,000. 

The  Board  of  Talbot  County  Commission- 
ers, Easton,  Md.,  received  Nov.  12  the  fol- 
lowing bids  for  the  construction  of  the  pro- 
posed 1,000-ft.  concrete  bridge  over  the  Miles 
River  on  the  Miles  River  road  between 
Easton  and  Unionville:  Raymont  Concrete 
Pile  Co.,  New  York,  $51,500;  Thomas  She- 
han,  Richmond,  Va.,  $54,482;  Edward  L. 
Micheau,  Baltimore,  $59,145;  P.  E.  Sigon, 
Baltimore,  $61,500.  These  bids  were  for  the 
bridge  without  the  draw,  which  would  cost 
about  $12,000  more,  and  a  half-mile  of  road 
on  each  side  of  the  bridge. 

Massachusetts. 

W.  E.  Tannatt,  Town  Engineer,  Easthamp- 
ton,  Mass.,  estimates  the  cost  of  building  a 
steel  and  concrete  bridge  from  the  high  level 
on  the  Searle  Ave.  side  over  the  railroads  and 
brook  to  the  high  level  on  the  opposite  side 
near  the  junction  of  Adams  and  Everett  Sts., 
at  $97,000. 

The  Board  of  Railroad  Commissioners, 
Boston,  Mass.,  has  passed  a  resolution  to  in- 
vestigate and  report  as  to  whether  public 
safety  and  convenience   require  the  construc- 


tion of  a  new  bridge  over  the  tracks  of  the 
New  York,  New  Haven  &  Hartford  on  Med- 
way  St.,  Dorchester  District. 

Michigan. 

The  United  States  War  Department  has  au- 
thorized the  Detroit,  Delray  &  Dearborn  R. 
R.  Co.  (Michigan  Central  Ry.">  to  construct  a 
temporary  fixed  bridge  over  the  Rouge  River. 
It  is  stipulated  in  the  permit  that  at  any  time 
the  bridge  interferes  with  navigation  the  com- 
pany must,  at  its  own  expense,  install  a  draw 
span.  H.  Ibsen,  Detroit,  Mich.,  is  Bridge 
Engineer  of  the  Michigan  Central. 

The  Detroit,  Toledo  &  fronton  Ry.  Co.  has 
been  granted  permission  by  the  United  States 
War  Department  to  reconstruct  its  bridge 
over  the  river  at  Delray,  Mich.  Joseph  Wan- 
becq,  Detroit,  Mich.,  is  Resident  Engineer. 

Mississippi. 

•^Bids  will  be  received  Dec.  1  by  F.  S. 
Hewes,  Clerk,  Board  of  Supervisors,  Court 
House,  Gulfport,  Miss.,  for  the  construction 
of  the  Woodrow  Wilson  bridge  across  Little 
Biloxi  River  in  Harrison  County. 

The  Board  of  Forrest  County  Supervisors, 
Hattiesburg;  Miss.,  has  decided  to  construct 
all  bridges  in  that  county  of  steel.  Bids  will 
be  taken,  it  is  said,  at  the  December  session 
for  the  construction  of  si.x  new  bridges. 

Missouri. 

An  ordinance  has  been  submitted  to  the 
city  council  of  Joplin.  Mo.,  providing  that  a 
special  election  be  held  Jan.  14,  1913,  to  sub- 
mit to  the  voters  the  proposition  to  issue  $-50,- 
000  of  bonds  for  the  construction  of  the  pro- 
posed viaduct  on  Broadway  across  the  Kan- 
sas City  bottoms.  C.  B.  .Anderson  is  City 
Engineer. 

Montana. 

Yellowstone  County  Surveyor  Lillis,  Bil- 
lings, Mont.,  has  made  surveys  for  the  con- 
struction of  a  steel  bridge  over  the  Two 
Leggin  Creek  8  miles  south  of  Hardin.  The 
structure  will  be  60  ft.  long  and  will  have  a 
concrete  floor. 

Nebraska. 

•{•Bids  will  be  received  until  1  p.  m.,  Dec.  9. 
by  K.  D.  Bahensky,  County  Clerk,  Howard 
County,  St.  Paul,  Nebr..  for  furnishing  mate- 
rials, erecting  and  repairing  all  county  bridges 
required  by  the  county  for  one  year,  begin- 
ning Jan.  1,  1913.  and  according  to  the  plans 
and  specifications  on  file  with  the  said  County 
Clerk ;  also  to  furnish  in  place,  per  foot,  red 
cedar  piling,  8  in.  tops  and  all  lengths  from 
8  to  32  ft.;  also  to  furnish  bridge  planks  fir. 
16_  ft.  and  longer,  laid  down  in  St.  Paul;  also 
price  per  M.  for  both  tearing  down  and  putting 
in  old  lumber:  also  price  per  M.  for  furnishing 
and  putting  in  new  lumber.  Bids  should  be 
made  separately  for  each  of  the  above  items. 
Each  bidder  must  accompany  bids  with  cer- 
tified check  or  cash  for  $100. 

New  Jersey. 

©Middlesex  County  Board  of  Freeholders, 
New  Brunswick,  N.  J.,  has  awarded  the  con- 
tract to  the  H.  N.  Scott  Contracting  Co.  of 
Plainsboro,  N.  J.,  for  the  construction  of  a 
liew  bridge  on  the  Spotswood-Englishtown 
Road  at  $1,000.  and  for  extending  a  culvert 
on  the  same  road  at  $600. 

New  York. 

4»Bids  will  be  received  until  2  p.  m.,  Dec. 
19.  by  .\rthur  J.  O'Keefe.  Commissioner  of 
Bridges,  Park  Row  Bldg.,  New  York  Citv.  for 
the  improvement  of  the  Manhatt.in  Plaza  of 
the  Manhattan  bridge. 

Plans  are  under  consideration  by  the  City 
Officials  of  Schenectady,  N.  Y.,  for  the  con-' 
struction  of  a  new  bridge  over  the  Mohawk 
River  connecting  the  city  at  State  St.  with 
Scotia  at  Mohawk  Ave.  W.  Thomas  Wooley 
is  City  Engineer. 

State  Commissioner  of  Highways  C.  Gor- 
don Reel,  Albany,  N.  Y.,  has  notified  the  town 
and  county  superintendents  of  the  towns  of 
Brighton,  Chili  and  Henrietta.  Monroe  Coun- 
ty, that  the  Ballantyne  bridge  over  the  Gene- 


see River  has  been  condemned.  It  is  probable 
that  a  new  bridge  of  the  latest  design  will  be 
stretched  across  the  river  at  that  point.  Lem- 
uel Holmes,  Albany,  is  Bridge  Designer  of  the 
State  Highway  Department. 

State  Engineer  J.  A.  Bensel,  Albany,  N.  Y., 
recently  visited  the  Tonawandas  for  the  pur- 
pose of  deciding  upon  the  location  of  the  New 
York  Central  Ry.  Co.'s  proposed  bridge  over 
the  Barge  Canal.  George  W.  Kittredge,  New- 
York  City,  is  Chief  Engineer  of  the  New 
York  Central  &  Hudson  River. 

The  Board  of  Oswego  County  Supervisors, 
Oswego,  N.  Y.,  has  under  consideration  the 
matter  of  rebuilding  the  bridge  over  the  Os- 
wego River  at  Minetto. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  29, 
by  Director  of  Public  Service  W.  J.  Spring- 
born,  Cleveland,  O.,  for  the  construction  of 
the  substructure  of  Clark  .\ve.  S.  E.  and  S. 
W.  Viaduct  across  the  Cuyahoga  Valley,  from 
East  43d  PI.  to  the  B.  &  O.  Ry.  The  work 
will  be  separated  into  two  parts,  and  bids  re- 
ceived for  the  separate  parts.  One  part  will 
consist  of  the  substructure  for  the  river  span, 
and  the  other  part  will  consist  of  the  sub- 
structure for  the  rest  of  the  viaduct.  Each 
bid  must  be  made  in  accordance  with  the 
specifications  and  plans,  which  may  be  seen  at 
the  office  of  the  Chief  Engineer. 

•J«Bids  will  be  received  until  10  a.  m.,  Dec. 
12,  by  Commissioners  of  Lawrence  County, 
Ironton,  O.,  for  the  construction  and  erection 
of  a  highway  bridge  over  Symmes  Creek  in 
Symmes  township  near  the  residence  of  Jo- 
seph Cooper,  as  follows:  One  steel  span  lOO  ft. 
center  to  center  of  end  pins  on  stone  abut- 
ments at  right  angles.  Said  span  to  be  of  six 
panels  and  the  height  of  truss  equal  to  panel 
length,  12  ft.  clear  roadway.  Steel  joists; 
oak  floor  2V::  ins.;  height  above  stream,  20  ft. 
Nearest  shipping  point.  Tunnel  No.  1,  C,  H. 
&  D. ;  distance,  8  miles.  Also  for  construc- 
tion and  erection  of  a  highway  bridge  over 
Storms  Creek  at  Ironton,  Ohio,  being:  One 
span  70  ft.  center  to  center  of  end  pin,  on 
stone  abutments  at  right  angles.  Said  span 
to  be  of  five  panels,  low  truss,  12  ft.  clear 
roadway.  Steel  joists;  oak  floor  2V2  ins.; 
height  above  stream,  16  ft.  Shipping  point, 
Ironton,  Ohio.  The  above  bridges  to  be  de- 
signed for  a  live  load  of  100  lbs.  per 
square  foot  of  floor.  S.  Bowman  is  Countv 
-\uditor. 

®The  Commissioners  of  Columbiana  Coun- 
ty, Lisbon,  O.,  have  awarded  the  contracts  for 
the  construction  of  three  bridges  as  follows: 
Contract  for  bridge  No.  612,  West  township, 
Frank  Cox,  $1,300.  Bridge  No.  724  in  Han- 
over township,  to  Cox  also,  $1,226.  The  third 
bridge,  which  is  a  steel  structure,  was  let  to 
the  Canton  Concrete  &  Construction  Co.  at 
their  bid  of  $1,298. 

According  to  the  report  of  the  Public  Im- 
provements Committee  of  the  City  Council, 
Toledo,  O.,  steps  will  be  taken  at  once  toward 
repairing  the  bridge  on  Erie  St.  over  Swan 
Creek.  The  matter  of  building  a  new  bridge 
at  that  point  will  be  postponed  for  some  time. 
G.  W.  Tonson,  Toledo,  is  City   Engineer. 

A  conference  was  recently  held  by  City 
Engineer  Henry  Maetzel,  Columbus,  O.,  with 
railway  engineers  and  officials  in  regard  to 
the  Fourth  St.  viaduct.  An  effort  was  made 
to  build  a  viaduct  with  80-ft.  spans  instead  of 
r20-ft.  spans  as  proposed. 

The  North  Dayton  Improvement  Associa- 
tion has  passed  resolutions  calling  on  the 
Director  of  Public  Service,  Dayton,  O.,  to 
take  immediate  steps  toward  repairing  the 
Erie  St.  bridge. 

The  City  Council,  Dayton,  O.,  has  au- 
thorized the  construction  of  a  bridge  over 
the  canal  at  Valley  St.  G.  C.  Cummins  is  city 
engineer. 

According  to  advices  from  Findlay,  O.,  the 
proposition  to  issue  $2-5,000  of  bonds  for  the 
construction  of  the  bridges  in  Hancock  Coun- 
ty to  replace  the  ones  destroyed  by  heavy 
floods  was  carried  at  the  recent  election. 
Most  of  the  structures  are  located  in  the  But- 
ler district. 


•Jr  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Oregon. 

Plans  for  the  proposed  $750,000  Oregon- 
Washington  Railway  &  Navigation  Co.  steel 
and  concrete  bridge  over  tlie  Spokane  River 
at  Spokane,  Wash.,  have  been  completed  and 
bids  for  the  construction  will  be  taken  short- 
ly. G.  T.  Forsythe,  Portland,  Ore.,  is  Bridge 
Engineer. 

Pennsylvania. 

•J-Bids  will  be  received  until  Hi  a.  ni.,  Dec. 
14,  by  Borough  of  North  Braddock,  Pa.  (P. 
O.  Pittsburgh,  Pa.),  for  the  construction  of 
steel  highway  bridge  over  P.  R.  R.  tracks  at 
Overland  St.  bridge  proper,  including  span 
complete  and  hand  railings  on  wing  walls. 
George  F.  Siefers  is  Engineer. 

^The  Commissioners  of  Carbon  County, 
Mauch  Chunk,  Pa.,  are  planning  the  construc- 
tion of  a  bridge  over  Hell  Creek,  Penn  For- 
est.    W.  B.  Tombler  is  County  Surveyor. 

(S'The  City  Council  of  Jeanette,  Pa.,  has 
awarded  the  contract  for  the  erection  of  the 
piers  of  the  proposed  new  bridge  over  the 
Pennsylvania  R.  R.  at  Second  St.  to  the  Con- 
crete Construction  Co.,  Pittsburgh,  Pa.,  at 
$4,307.  Bids  for  the  superstructure  will  be 
called  for  in  the  near  future.  The  structure 
will  have  a  span  of  60  ft. 

®The  Allentown  Construction  Co.,  Allen- 
town,  Pa.,  has  been  awarded  the  contract  by 
the  Board  of  Lehigh  County  Commissioners, 
Allentown,  for  repairing  Lehigh  Church  bridge. 
Lower  Macungie  Township,  at  $1,095.  The 
work  consists  of  repairing  and  plastering  the 
present  masonry,  building  new  masonry,  grad- 
ing the  roadway,  etc.  Bids  were  opened 
Nov.  22. 

City  ofl&ials  of  'York,  Pa.,  and  County 
Commissioners  have  endorsed  the  movement 
toward  having  an  80-ft.  wide  concrete  bridge 
built  at  Market  St.  to  replace  the  present 
inadequate  structure.  George  A.  Warner  is 
City  Engineer. 

Plans  for  the  construction  of  a  viaduct 
over  the  Keyser  Valley  tracks  from  the  west- 
erly end  of  Washburn  St.  to  Dewey  Ave.,  Scran- 
ton,  have  been  agreed  upon  by  C.  V.  Terwilliger, 
Director  of  Public  Service;  City  Engineer 
W.  A.  Shunk,  Scranton,  Pa.,  and  L.  L.  Tallyn, 
Division  Engineer  of  the  Delaware,  Lacka- 
wanna &  Western  R.  R.  The  improvement 
will  eliminate  the  grade  crossing  on  Jackson 
St.  at  the  end  of  the  Washburn  St.  car  line. 
The  "Washburn"  line  ends  on  Jackson  St. 
The  Lackawanna  company  plans  to  build  the 
viaduct    and    donate    the    land    approaching   it 


on  the  easterly  and  westerly  sides.  On  the 
westerly  end  there  will  be  a  fill  of  several 
hundred  feet,  bringing  Washburn  St.  to  the 
level  of  Dewey  Ave. 

Rhode  Island. 

Advices  from  Newport,  R.  I.,  state  that 
Charles  Worcester,  Civil  Engineer,  Boston, 
Mass.,  is  preparing  plans  for  the  repairs  upon 
Stone  bridge  over  the  Seaconnet  River  be- 
tween Portsmouth  and  Tiverton.  The  Gen- 
eral Assembly  during  the  latter  part  of  1912 
session  appropriated  $70.i)00  for  the  work. 

Tennessee. 

Carroll  P.  Cooper,  E.\ecutive  Representa- 
tive of  the  Southern  Ry.,  has  been  notified  by 
the  Board  of  City  Commissioners,  Memphis, 
Tenn.,  that  the  railway  must  elevate  its  tracks 
or  construct  viaducts  at  every  street  crossing 
within  the  corporate  limits  of  the  city. 

Texas. 

®The  Commissioners'  Court,  Walker  Coun- 
ty, Huntsville,  Texas,  has  awarded  the  con- 
tract for  the  construction  of  two  steel  bridges 
to  W.  F.  Leonard,  Bowie,  Texas,  at  $2,092. 
Bids  were  opened  Nov.  11. 

The  City  Officials  of  Houston,  Texas,  have 
accepted  the  proposition  of  the  County  Com- 
missioners for  opening  up  Capitol  Ave.  to 
the  Buffalo  bayou,  and  have  instructed  F.  L. 
Dormant,  City  Engineer,  to  draw  up  plans 
and  specifications  for  the  construction  of  a 
bridge  over  the  bayou.  The  bridge  will  be  a 
permanent  structure  of  reinforced  concrete 
with  a  roadway  50  ft.  wide.  On  the  north 
side  it  will  be  approached  from  Moore  St. 
and  Youngs  Ave.  and  on  the  south  side  will 
open  into  the  extension  of  Capitol  Ave.  and 
an  approach  opened  from  Rusk  Ave.  The 
city  has  agreed  also  to  pave  the  bridge  with 
bricK  and  pave  the  approaches  for  several 
blocks  from  both  ends  of  the  bridge  with  the 
same  material. 

Bids  were  received  by  the  City  Commission, 
Fort  Worth,  Texas,  Nov.  15,  for  the  con- 
struction of  the  Seven  Mile  bridge  on  the 
White  Settlement  approach  to  the  new  city 
reservoir  from  the  following:  Massillon 
Bridge  and  Structural  Co.,  Austin  Bros., 
Southwestern  Mechanical  Co.,  Virginia  Bridge 
Co.  of  Texas,  El  Paso  Bridge  &  Iron  Co. 
and  C.  T.  Hodge. 

The  City  Council  of  Waxahachie.  Texas,  has 
granted  a  franchise  to  the  Southern  Trac- 
tion  Co.    for   building  a    steel    frame   viaduct 


on  Washington  over  the  Missouri,  Kansas  & 
Texas  and  the  Brazos  Valley  tracks  and 
Waxahachie  Creek.    Dan  Wilson  is  City  Clerk. 

Washington. 
®Culliton  Bros.,  Spokane,  Wash.,  general 
contractors  for  the  construction  of  the  Esqui- 
mau &  Nanaimo  extension  from  McBride 
Junction  to  Comax  on  Vancouver  Island, 
have  awarded  the  sul)contract  for  the  instal- 
lation of  pedestals  for  the  bridges  to  John  F. 
Costello,  Hutton  Bldg.,  Spokane,  Wash.  The 
work  will  amount  to  about  $25,000. 

West  Virginia. 
.-Xdvices  from  Wheeling,  W.  Va.,  state  that 
the  West  Virginia  Traction  &  Electric  Co.  is 
contemplating  the  construction  of  two  bridges 
over  the  Wheeling  Creek,  one  at  the  Peninsula 
and  the  other  at  Schenk's.  Construction  work 
will  probably  be  started  in  the  Spring. 

Wisconsin. 

®Thc  contract  for  the  construction  of  the 
new  steel  and  concrete  railroad  bridge  across 
Rock  River  at  Janesville,  Wis.,  to  be  used 
jointly  by  the  Chicago,  Milwaukee  &  St.  Paul 
and  the  Chicago  &  Northwestern  Railroads, 
replacing  the  present  structure,  has  been  let 
to  the  Cleary-White  Construction  Co.,  1" 
North  La  Salle  St.,  Chicago,  111.  Work,  it  is 
said,  will  be  started  on  the  structure  at  once. 

The  town  of  Barksdale,  Wis.,  has  petitioned 
the  Bayfield  County  Board,  Washburn,  Wis., 
for  an  appropriation  of  $5,000  for  the  con- 
struction of  a  bridge  over  the  head  of  the 
bay.  The  cost  of  the  structure  proposed  is 
estimated  at  $10,000,  of  which  the  town  is 
willing  to  pay  half. 

The  Board  of  Columbia  County  Super- 
visors, Portage,  Wis.,  has  adopted  a  resolu- 
tion to  ask  state  aid  to  acquire  and  maintain 
a  toll-free  bridge  over  the  Wisconsin  River 
at  Prairie  du  Sac. 

The  city  of  Tomah,  Wis.,  is  planning  to 
construct  a  new  concrete  bridge  over  the 
Lemonweir  River  at  the  north  end  of  Supe- 
rior Ave.     William  Koopman  is  City  Clerk. 

Canada. 

It  has  been  announced  at  St.  Catharines, 
Out.,  that  the  Dominion  Government  has  ap- 
propriated $50,000  toward  the  necessary  cost 
of  constructing  a  level  viaduct  over  the  old 
Welland  Canal  joining  the  eastern  and  west- 
ern portions  of  the  city.  R.  D.  Brown  is 
City  Engineer. 
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Arizona. 

The  J.  W.  Martin  Construction  Co.,  Los 
Angeles.  Cal.,  was  the  low  bidder  for  the 
construction  of  the  lift  canal  to  deliver  water 
from  the  new  Western  Canal  near  Phoenix, 
to  the  high  line  canal.  The  work  includes 
5,920  lin.  ft.  of  4%  ft.  reinforced  concrete 
pipe,  pump,  etc.  H.  J.  Mann,  Phoenix,  Ariz., 
at  $32,500,  was  next  lowest  bidder. 

Florida. 

^Bids  will  be  received  until  Dec.  16  by 
Trustees,  Internal  Improvement  Fund  and 
Board  of  Drainage  Commissioners,  J.  S. 
Lewis,  Secretary,  Tallahassee,  Fla.,  for  the  fol- 
lowing work  in  connection  with  the  Ever- 
glades Drainage  Canal  between  Lake  Okee- 
chobee and  Lake  Worth  :  For  canal  A,  42^/2 
miles  long,  75  ft.  average  bottom  width.  11  ft. 
average  depth,  excavation  7,100,000  cu.  yds. 
earth  and  665,000  cu.  yds.  rock;  Canal  B  (in 
lieu  of  Canal  A).  42%  miles  long,  45  ft.  aver- 
age bottom  width,  11  ft.  average  depth,  exca- 
vation about  1,600.000  cu.  yds.  earth  and  400,- 
000  cu.  yds.  rock;  F.  C.  Elliott,  Acting  Chief 
Drainage  Engineer.  Work  must  be  com- 
menced before  July  1.  1913.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•J*Bids  will  be   received   until  noon,  Jan.  6, 


by  Board  of  Bradford  County  Commission- 
ers, C.  L.  Peck,  Chairman,  Starke,  Fla.,  for 
the  construction  of  canals  and  ditclies,  in- 
cluding the  excavation  of  200,000  cu.  yds.  in 
the  East  Starke  Drainage  District.  W.  E. 
Davis,  Starke,  Fla.,  is  Chairman  of  the  Drain- 
age  Commission. 

^Bids  will  be  received  until  noon,  Dec.  3, 
hy  Board  of  County  Connnissioncrs,  Palm 
Beach  County,  at  West  Palm  Beach,  Fla.,  for 
dredging  a  canal  from  the  Florida  Coast  line 
and  Transportation  Co.'s  canal  west  to  a  ccr- 
l.iin  island  in  the  marsh,  according  to  plans 
and  specifications  for  said  canal  on  file  in  the 
Clerk's  office ;  said  canal  to  be  approximately 
.'i.dOO  ft.  in  length.  .-Mso  for  dredging  rock 
and  depositing  rock  clear  on  both  banks  of 
s.-iid  canal,  the  ;imount  of  rock  to  be  100.000 
cu.  yds.  or  more.  Bidder  may  also  bid  on 
.  loading  the  rock  on  either  scows  or  on  cars, 
or  on  both,  all  of  said  work  to  be  done  under 
the  direction  of  the  County  Engineer.  Bids 
will  also  be  received  for  dredging  100,000  cm. 
yds.  or  more  of  rock  from  the  McDonald  pit, 
rock  to  lie  deposited  on  cither  bank,  and  bids 
for  loading  the  same  on  cars  or  scows.  Each 
bidder  will  accompany  his  bid  with  a  certified 
check  for  $500,  payable  to  the  order  of  the 
Board  of  County  Connnissioncrs  of  Palm 
Beach    County,    as    a    guaranty    that    he    will 


enter  into  contract  and  give  bond  for  the 
performance  of  same,  in  case  he  is  the  suc- 
cessful bidder.  R.  H.  Rosseu  is  Chairman. 
ITutson  B.  Saunders.  Jr.,  is  Clerk. 

Bids  will  be  asked  shortly  for  the  construc- 
tion of  a  drainage  system  to  drain  the  Mur- 
ilock  Drainage  District  of  De  Soto  County, 
Fla.  The  district  contains  about  18,tK.tO  acres 
of  land,  and  has  within  its  borders  some  of 
the  finest  lands  in  the  State  of  Florida;  a 
large  percentage  of  this  land  is  composed  of 
muck  and  hummock  soils.  All  preliminary 
surveys  have  been  made.  There  will  be 
about  15  miles  of  main  canals  and  aKiut 
35  miles  of  laterals,  with  an  excavation  of 
approximately  600,000  cu.  yds.  The  town  of 
Murdock  is  includeil  within  the  district.  This 
town  is  on  the  Charlotte  Harbor  &  Northern 
R.  R.,  which  cuts  the  district,  practically  into 
two  equal  parts.  It  is  proposed  to  finance 
the  work  by  the  sale  of  10  year  bonds.  The 
engineering  firm  of  Cravens  &  Kimmel.  .Xrca- 
dia,  Fla.,  has  the  work  in  charge 

Idaho. 

Bids  as  follows  were  received  Nov.  13  by 
the  U.  S.  Reclamation  Service  for  high  pres- 
sure gates  for  .\rrowrock  Dam,  Boise  Proj- 
ect (1)  being  delivery  point,  and  (S)  the 
price :     Pelfon   Water  Wheel   Co..   San   Fran- 


•i'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Cisco,  Cal.,  (1)  Harrisburg,  Pa.,  (2)  $45,823; 
Joshua  Hendy  Iron  Works,  San  Francisco, 
Cal.,  (1)  Sunnyvale,  Cal,  (2)  $41,489;  Union 
Iron  Works,  San  Francisco,  Cal.,  (1)  San 
Francisco,  Cal.,  (2)  $33,750;  Walker  Mfg. 
Co.,  Denver,  Colo.,  (1)  Denver,  Colo.,  (2) 
$31,320;  Hinman  Hydraulic  Mfg.  Co.,  Den- 
ver, Colo.,  (1)  Denver,  Colo.,  (2)  $30,016; 
Steacy,  Schmidt  Co.,  York,  Pa.',  (1)  York, 
Pa.,  (2)  $27,000;  Wheeling  Mold.  &  Fdry. 
Co.,  Wheeling,  W.  Va.,  (1)  Wheeling,  W. 
Va.,  (2)  $26,100;  Bethlehem  Steel  Co.,  Beth- 
lehem, Pa.,  (1)  South  Bethlehem,  Pa..  (2) 
$33,.544;  Coffin  Valve  Co.,  Boston,  Mass.,  (1) 
Neponset,  Mass.,  (2)  $31,125;  Otis  Elevator 
Co.,  New  York,  N.  Y.,  (1)  Chicago,  111.,  or 
Harrison,  N.  J.,  (2)  $39,475;  Fulton  Engine 
Works,  Los  Angeles,  Cal.,  (1)  Los  Angeles, 
Cal.,    (2)    $38,419. 

Illinois. 

•J"Bids  will  be  received  until  noon,  Nov. 
27,  by  the  Clear  Lake  Special  Drainage  Dis- 
trict, Cass  County,  111.,  at  the  office  of  Goodell 
&  Kreiling.  Engineers,  Chandlersville,  111.,  for 
ditch  and  bridge  work.  The  work  consists  of 
cleaning  some  7%  miles  of  ditches  in  said  dis- 
trict, ranging  in  width  from  8  to  12  ft.  bot- 
tom, with  side  slopes  of  1  to  1.  Will  also 
let  the  contract  for  6  steel  bridges  to  be  built 
across  said  ditches.  Total  excavation  for 
said  ditches,  88,000  cu.  yds.  A  certified  check 
of  5  per  cent  of  the  amount  of  bid  must  ac- 
company bid.  Monthly  estimates  will  be  given 
engineer  in  charge  paying  for  80  per  cent  of 
finished  work. 

®W.  McNeil  &  Co.,  Prophetstown,  111., 
has  been  awarded  the  contract  at  15  cts.  per 
cu.  yd.  for  cleaning  out  and  deepening  ditches 
for  Drainage  District  No.  3,  Montmorency, 
Whiteside  County.  The  work  calls  for  the 
removal  of  14,684  cu.  yds.  of  earth  by  dredge 
and  3,261  cu.  yds.  of  earth  by  scraper. 

The  assessment  roll  for  Henderson  County 
Drainage  District  No.  1  is  now  being  made 
up,  and  as  soon  as  it  is  approved  by  the 
court,  the  work  of  preparing  the  detailed 
specifications  and  letting  contracts  can  pro- 
ceed. This  district  is  located  on  the  Illinois 
side  of  the  Mississippi  River  opposite  Bur- 
lington, la.,  and  contains  about  9,300  acres. 
The  Harman  Engineering  Co.,  Peoria,  III,  is 
the  engineer. 

Iowa. 
®Bids  were  opened  Nov.  19  by  B.  E.  Nor- 
ton, County  Auditor,  Algona,  la.,  for  the  con- 
struction of  drains,  contracts  being  let  as  fol- 
lows: Drain  68  to  A.  Hines,  Hardy,  la.,  at 
$29,000;  Drain  73  to  Shim  6:  Busch,  Algona, 
la.,  at  $3,600;  Sub.  1  of  Drain  60  to  Elmore 
Cement  Tile  Co.,  Elmore,  Minn.,  at  $3,800. 
t)rain  68  consists  of  4,-500  ft.  of  open  ditch, 
8  ft.  base,  average  depth  7  ft.",  estimated 
yardage  18,000  cu.  yds.;  and  56,150  ft.  pf 
tile,  ranging  in  size  from  8  to  26  in.  Drain 
73  consists  of  14,050  ft.  of  tile,  ranging  in  size 
from  6  to  15  in. 

®0.  L.  Olson,  Lanesboro,  la.,  has  been 
awarded  the  contract  at  $9,210  for  construct- 
ing tile   Drain    No.   76,   bids    for  which   were 

opened   Nov.   11  by  E.   M.   Callender,   County       ,       ,      ,  o.,in-,Ann         ,       ■,,    ,     .       .        " 

Auditor,    Clarion.    la.      The    work    calls    for       'i°°<l  9^  $200,000,  and  ^ylll  dram  about  84,000 
775  ft.  10  in.,  1.200  ft.  14  in.,  1,100  ft.   16  in 
2,200  ft.  18  in.,  2,500  ft.  24  in.,  1,400  ft.  26  in.. 


$175;  bond  required,  $2,000.  Cash  or  certified 
check  to  the  amount  named  as  deposit  must 
accompany  each  proposal.  Other  information 
as  to  location,  character  of  work,  terms  of 
payment,  manner  of  submitting  proposals,  exe- 
cution of  contract  and  bond,  and  time  of  be- 
ginning and  completing  of  work,  as  well  as 
blank  forms  for  submitting  proposals,  may  be 
had  on  application  to  the  Board  of  State  En- 
gineers, Room  213-215  New  Orleans  Court 
Building,  New  Orleans,  La.,  or  to  J.  T.  Mc- 
Clellan,  President.  N.  H.  Lewis,  is  Secre- 
tary. 

Minnesota. 

^Bids  will  be  received  until  1  p.  m.,  Dec.  5, 
by  L.  P.  Larson,  County  Auditor,  Redwood 
Falls,  Minn.,  for  the  construction  of  County 
Ditch  No.  18,  including  11,850  ft.  6-in.  tile; 
5,.50O  7-in.;  8,800  ft.  8-in. ;  10,000  ft.  10-in.; 
1,500  ft.  12-in.;  3,800  ft.  14-in. ;  8,500  ft.  16-in.; 
6,200  ft.  18-in.  The  work  is  estimated  to  cost 
$11,579. 

4'Th  opening  of  bids  for  Judicial  Ditch  No. 
14  of  Beltrami  County  has  been  postponed 
from  Nov.  18  to  Dec.  9  at  2  p.  m.  J.  L. 
George,  Bemidji,  Minn.,  is  County  Auditor. 
This  ditch  is  to  be  about  47  miles  long,  with 
a  3  to  6  ft.  base  and  an  average  cut  of  5  ft. 
The  estimated  yardage  is  about  463,365  cu. 
yds. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
12,  by  Carlton  County  Auditor,  .\.  R.  Norman, 
Carlton,  Minn.,  for  digging  and  constructing 
County  Ditch  No.  2.  Estimated  cost,  $116,969. 
Plans  and  specifications  are  on  file.  A  certi- 
fied check  for  10  per  cent  the  amount  bid 
must  accompany  each   bid. 

®Bids  were  opened  Nov.  18  by  H.  S.  John- 
son, County  Auditor,'  Litchfield,  Minn.,  for 
construction  of  ditch  and  tile  drain  No.  32  in 
towns  of  CoUinwood  and  Ellsworth,  the  open 
ditch  being  awarded  to  .\ndrew  Larson,  Das- 
sel,  Minn.,  at  $900  and  the  tile  part  to  Carl 
Christenson,    Hutchinson,    Minn.,    at   $2,100. 

®D.  A.  Foley,  Aitkin,  Minn.,  has  been 
awarded  the  contract  for  the  construction  of 
County  Ditch  No.  23. 

Surveys  are  being  made  of  Judicial  Ditch 
No.  2  of  Douglas  County,  and  report  will  be 
made  at  December  meeting  of  the  Commis- 
sioners. E.  J.  Brandt,  .Alexandria,  Minn.,  is 
County    Auditor. 

Hearing  was  held,  Nov.  26,  on  establish- 
ment of  Judicial  Ditch  No.  15  of  Koochiching 
County. 

Commissioners  of  Meeker  County  have 
granted  petition  for  public  ditch  No.  4.  H. 
S.  Johnson,  Litchfield,  Minn.,  is  County  .Aud- 
itor. 

Commissioners  of  Beltrami  County  held 
hearings  Nov,  23  on  establishment  of  Judicial 
Ditches  Nos.  16  and  17.  J.  L.  George,  Be- 
midji, Minn.,  is   County  Auditor. 

Petition  for  establishment  of  County  Ditch 
No.  59  of  Pennington  Countv  lias  been  grant- 
ed. A.  H.  Fasel,  Thief  River  Falls,  Minn.,  is 
County  Auditor. 

Court  proceedings  have  been  held  at  Du- 
luth  on  the  establishment  of  Judicial  Ditch 
No.  3.     The  ditch  will  cost  in   the  neighbor- 


862  ft.  8  in.,  1,300  ft.  10  in.,  700  ft.  15  in.,  900 
ft.  16  in.,  500  ft.  14  in.,  600  ft.  18  in.  of  salt 
glazed  vitrified   farm  drain  tile. 

Louisiana. 

^Bids  will  be  received  until  11  a.  m..  Dec. 
9.  by  Capt.  C.  O.  Sherrill,  LT.  S.  Engineer, 
Metropolitan  Bank  Bldg.,  New  Orleans,  La., 
for  constructing  about  1,630.400  cu.  yds.  of 
earth  work  in  the  Lower  Tensas,  Atchafalaya, 
Barataria,  Pontchartrain  and  Lake  Borgne 
Levee  Districts. 

^Bids  will  be  received  until  noon,  Nov.  30, 


acres  in  St.  Louis  and  Aitkin  counties. 

Mississippi. 

•J«Bids  will  be  received  until  2  j).  m.,  Nov. 
30,  by  Commissioners  of  the  Black  Lake 
Drainage  District,  Coalhoma  County,  Miss., 
at  the  office  of  Maynard  &  Fitzgerald,  .Attor- 
neys, Clarksdale,  Miss.,  for  the  construction  of 
ditches  as  follows :  For  one  main  canal  about 
11  miles  long,  six  miles  of  which  is  fresh 
cutting;  five  miles  in  Bayou  and  Lake  and 
some  trees  in  bayou  to  be  removed.  The  first 
2%  miles  of  main  canal  is  a  drag  line  prop- 
osition, 280,000  yds.  of  earth.  About  200.000 
yds.  balance  of  main   canal  average  cut,   first 


by   Board  of   Commissioners,  Fifth   Louisiana.      2%   miles  15  ft.  average  cut.   average  cut  for 


Levee  District,  Tallulah,  La.,  for  the  con 
struction  of  the  following  named  levee  work 
on  the  right  bank  of  the  Mississippi  River  in 
Madison  Parish,  La.:  Milliken  Bend  Levee 
— Enlargement  and  Topping;  approximate 
contents,    40,000    cu.    yds. ;    deposit    required, 


rest  of  way  7  ft.  First  2%  miles.  24-ft.  bot- 
tom, side  slope  1  to  1 ;  balance  18  ft.  canal. 
Swan  Lake  lateral  three  miles  in  drain; 
Moore's  Bayou  lateral  one-half  mile  long', 
fresh  cutting,  average  depth  7  ft.  Childress 
Bayou  cut  of  IVi  miles  fresh  cutting,  averao-e 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


cutting  7  ft.  Estimate  of  the  whole  750,000 
vds.  Water  for  a  float  the  year  round,  ex- 
cept for  the  first  2%  miles,  which  is  a  drag 
.  line  proposition  of  280,000  yds.  Payments  for 
this  work  will  be  made  in  cash  monthly  upon 
the  estimate  of  the  Engineer,  the  Board  re- 
serving 20  per  cent  until  work  is  accepted. 
.All  bids  must  be  accompanied  by  certified 
check  for  $500  forfeiture.  The  contractor 
must  give  bond  in  the  sum  of  $30,000  for  the 
faithful  performance  of  said  work.  Contrac- 
tors are  expected  to  come  upon  the  ground 
and  thoroughly  familiarize  themselves  with 
the  local  conditions.  Plans  and  specifications 
are  on  file  with  E.  L.  Fontaine,  Engineer, 
Lyon,  Miss. 

Montana. 
Bids  were  opened  Nov.  11  at  Malta,  Mont., 
on  the  earthwork  for  the  Dodson  North 
Canal,  Milk  River  Project,  of  which  Geo.  O. 
Sanford  is  Project  Engineer.  On  Schedule  1, 
C.  Taggart,  Cowley,  Wyo.,  submitted  the  fol- 
lowing bid  for  Tobbs  &'  Taggart :  Class  1 
excavation,  I0.5,.500  cu.  yds.,  16  cts. ;  Class  2, 
500  cu.  yds.,  40  cts.:  Class  3,  200  cu.  yds.,  85 
cts. ;  overhaul,  20,000  cu.  yds.,  2  cts. ;  total, 
$17,650.  The  other  bids  received  were  as 
follows,  the  bid  of  Maney  Bros.  &  Co.  being 
contingent  on  their  being  awarded  all  of  the 
work:  (1)  Bid  of  Manev  Bros.  &  Co.,  Boise, 
Idaho.  (2)  Bid  of  J.  E.  Hilton,  Billings, 
Mont. 

Schedule  1. 
Excavation — 

Quantity.  (1)  (2) 

Class    1     105,500  cu.  yds.         $0.20         $0.20 

Class    2     500  cu.  yds.  0.60  0.30 

Class    3 200  cu.  yds.  0.60  1.00 

Overhaul     20,000  cu.  yds.  0.02  0.02 

Total     $21,920  $21,850 

Schedule  2. 
Excavation — 

Class    1    200,000  cu.  yds.  $0.20  $0.24 

Class    2     5,000  cu.  yds.  0.60  0.30 

Class    3    500  cu.  yds.  0.60  1.00 

Overhaul    10,000  cu.  yds.  0.02  0.02 

Total     $43,300  $50,2no 

Schedule  3. 
Excavation — 

Class    1    88,000  cu.  yds.  $0.20  $0.20 

Class    2    20,000  cu.  vds.  0.60  0.30 

Class    3     400  cu.  yds.  0.60  1.00 

Overhaul    15,000  cu.  yds.  0.02  0.02 

Total     $38,140     $24,300 

Grand  total    $95,560     $96,350 

Missouri. 

©Contracts  for  the  Little  River  Drainage 
District  work,  bids  for  which  were  opened 
Nov.  12,  have  been  let  as  follows :  Contract 
1,  628,900  cu.  yds.;  Contract  2,  362,614  cu. 
yds. ;  Contract  3,  362,614  cu.  yds. ;  Contract  4, 
454,178  cu.  yds.;  Contract  5,  682,974  cu.  yds.; 
Contract  6,  537,271  cu.  yds.;  Contract  7,  643,- 
506  cu.  yds.,  and  Contract  8,  637,726  cu.  yds., 
awarded  to  N.  B.  Hunter;  Contract  9,  892,489 
cu.  yds.,  to  Clyde  .A.  Wald,  La  Grange,  Ind. : 
Contract  10,  994,1.50  cu.  yds.,  to  Timothy 
Foohey  Dredging  Co.;  Contract  11,  2,899,147 
cu.  yds.,  Kochitzky  &  Hawley,  Cape  Girardeau, 
Mo.;  Contract  12,  441,551  cu.  yds.,  Weage  & 
Tyler,  Coldwater,  Mont.;  Contract  13;  528,970 
cu.  yds.,  J.  S.  Kochitzky,  Cape  Girardeau,  Mo. ; 
Contract  14,  541,115  cu.  yds.,  Clvde  A.  Wall) ; 
Contract  15,  440,537  cu.  yds.,  Chipman  Bros., 
New  Market,  la.;  Contract  10,  407,835,  J.  F. 
Fox;  Contract  17,  3,113,393  cu.  yds.,  Timothv 
Foohey  Dredging  Co.;  Contract  18,  609,188 
cu.  yds..  G.  N.  &  W.  D.  Laswell.  Kennett, 
Mo.;  Contract  19,  3,  135,491  cu.  yds.,  Weage 
&  Tyler;  Contract  21,  888,946  cu.  yds..  Otto 
Kochitzkv.  Cape  Girardeau,  Mo.;  Contract  22, 
•551,139  cu.  yds.,  N.  C.  McGinnis,  Bement,  III.; 
Contract  2.3,  503,889  cu.  yds.,  G.  N.  &  W.  D. 
Laswell;  Contract  24,  G.  N.  &  W.  D.  Las- 
well;  Contract  27.  Wills  &  Sons.  R.  H.  & 
G.  .A.  McWilliams,  Chicago,  111.,  received  con- 
tracts 20,  25  and  26,  embracing  about  11,000,000 
cu.  yds.  of  excavation.  Changes  have  been 
made  in  the  plans  for  these  contracts,  and  this 
work  now  calls  for  two  70  ft.  canals  and 
one  120-ft.  canal,  instead  of  the  large  channel 
originally  called  for.  About  8,000,000  cu.  yds. 
of  the  work  was  not  awarded.  | 

Plans  are  now  being  prepared  for  the 
Fabius  River  Drainage  District.  This  dis- 
trict  is   located   on   the   Missouri   side  of   the 

let  recently. 
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Mississippi  River  opposite  Quincy,  111.  It  con- 
tains about  11,000  acres.  The  Harman  Engi- 
neering Co.,  Peoria,  111.,  is  the  Engineer. 

The  assessment  roll  for  the  Elsberry  Drain- 
age District,  located  on  the  Missouri  side  of 
the  Mississippi  River  adjacent  to  Elsberry, 
Mo.,  containing  appro.ximately  19,000  acres,  is 
how  being  made,  and  as  soon  as  it  has  been 
approved  the  detailed  specifications  will  be 
prepared  and  contracts  for  the  work  will  be 
let.  The  Harman  Engineering  Co.,  Peoria, 
111.,  is  the  Engineer, 

North   Carolina. 

The  John  L.  Roper  Lumber  Co.  proposes  to 
drain  some  250,000  acres  of  land  situated  be- 
tween Albemarle  and  Pimlico  Sounds  on  the 
coast  of  North  Carolina.  The  area  includes 
50,000  acres  of  land  covered  by  Lake  Matta- 


muskeet.  C.  G.  Elliott,  2112  F  St.  N.  W., 
Washington,  D.  C,  is  Consulting  Engineer 
for  the  work. 

North  Dakota. 

The  Commissioners  of  Traill  ^County,  Hills- 
boro,  N.  Dak.,  are  considering  petitions  for  a 
number  of  new  ditches. 

Tennessee. 

Bids  were  opened  Nov.  21  by  Maj.  E.  M. 
Markham,  U.  S.  Engineer,  Memphis,  Tenn., 
for  about  190,000  cu.  yds.  of  levee  work  in 
Upper  and  Lower  St.  Francis  Levee  Districts. 
Roach,  Stansell  &  Co.,  Memphis,  Tenn.,  at 
$24,546,  were  low  bidders  on  the  Lower  St, 
Francis  District  work,  and  ITolloway  & 
Brown,  Charleston,  Mo.,  at  $21,G25,  were  low 
bidders  in  the  Upper  St.  Francis  District. 


Texas. 

Steps  are  being  taken  to  organize  a  drain- 
age district  in  the  East  Grand  Plains  Section 
of  Chaves  County, 

Virginia. 

The  Chickahoming  Drainage  Association  i^ 
considering  the  reclamation  of  about  19.000 
acres  of  Chickahoming  Swamp  lands.  Dr. 
D.  W.  Starbuck,  Henrico,  Va.,  is  President 
of  the  association. 

Arthur  C.  Freeman,  Jr.,  Consulting  Engi- 
neer, Norfolk,  Va.,  has  been  awarded  con- 
tract to  make  survey  showing  right-of-wav  of 
Chesapeake  &  Albermarle  Canal  and  mark 
same  by  concrete  monuments.  This  canal  is 
one  of  the  most  important  links  of  the  Inland- 
water-way  system  connecting  .Mbcmaric 
Sound  and   Chesapeake  Bay. 


WATER  -WORKS 


,  Alabama. 

.  Capt.  W.  H.  Zinn  has  put  before  the  City 
Council  of  Anniston,  Ala.,  a  proposition  to 
bring  about  municipal  ownership  of  the  city's 
waterworks  system.  Engineers  have  been  in 
the  city  looking  into  the  prospects  for  well 
w-ater  in  that  citv  and  have  estimated  the  cost 
at   $185,000. 

Arizona. 

The  town  of  Wickenburg,  Ariz,  (popula- 
tion 570),  has  employed  City  Attorney  T.  J. 
Prescott  of  Phoeni.x,  Ariz.,  to  prepare  an  ordi- 
nance leading  up  to  the  submission  of  the 
question  to  the  qualified  voters  as  to  whether 
or  not  the  town  should  bond  itself  in  the  sum 
of  $7,000  for  the  construction  of  a  waterworks. 

Arkansas. 

•J«Bids  will  be  received  until  8  p.  m.,  Dec.  16, 
by  Commissioners  of  the  Water  and  Light  Im- 
provement District  of  McGehee,  Desha  Coiin- 
ty,  Ark.,  for  furnishing  materials  and  equip- 
ment for  the  construction  and  completion  of  a 
water  supply  and  electric  light  system  for  the 
town  Plans  and  specifications  for  the  work 
are  on  file  in  the  office  of  G.  B.  Ewing.  secre- 
tary of  the  Board  of  Commissioners,  and  m 
the  Mitchell,  S,  Dak,,  office  of  the  Missouri 
Valley  Engineering  Co.  Prospective  bidders 
may  obtain  copies  of  plans  and  specifications 
by  application  to  the  engineers,  said  applica- 
tion to  be  accompanied  by  a  deposit  of  $15_  to 
insure  the  safe  return  of  plans,  A  certified 
check  for  $1,500  will  be  required  with  all  bids. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

California. 

^Bids  will  be  received  until  Dec.  15  by  the 
Lawndale  Land  &  Water  Co.,  Lawndale  Cal. 
it  is  reported,  for  a  water  system  to  be  in- 
stalled at  Lawndale  and  Ingkdale.  The  cost 
of  the  work  is  estimated  at  $75,0U0, 

The  citizens  of  Glendale,  Cal,  at  a  recent 
election  voted  against  the  issuance  of  bonds  to 
the  amount  of  $225,000  for  the  installation  of 
water  works.  G.  B.  Woodberry  is  City  Clerk. 
Edw.  M.  Lvnch  is  Engineer. 

The  citizens  of  Taft,  Calif,,  on  Nov,  12  voted 
the  issuance  of  bonds  to  the  amount  of  $16,- 
000  for  improving  the  fire  protection  service. 

The  Park  Commissioners  of  Oakland, 
Calif  have  decided  to  build  a  pipe  line  from 
Lakeside  to  East  Shore  Park,  a  distance  of 
2.380  ft.  Five-in,  pipe  will  be  laid,  costing 
$1,500. 

The  San  Joaquin  Light  &  Power  Co.  plans 
to  expend  approximately  $25,000  during  the 
winter  in  the  enlarging  of  the  capacity  of  the 
Crane  Valley  reservoir,  according  to  advices 
from  Fresno,  Calif,  The  walls  of  the  present 
dam  will  be  increased  in  height  three-quarters 
of  its  length,  which  when  filled  with  the  win- 
ter flood  waters  will  increase  the  capacity  of 


power    house    No.    1,    in    Fresno    district,    to 
four  times  its  present  efficiency. 

Connecticut. 

The  Naugatuck  Water  Co.,  Naugatuck, 
Conn,,  has  purchased  the  A.  J.  Lacey  property, 
situated  in  Bethany,  which  consists  of  135 
acres  of  land.  The  company  is  planning  to 
build  a  new  reservoir  on  part  of  the  land.  E, 
C.  Barnum  is  Secretary  of  the  company. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
6,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  and 
delivering  835  net  tons  cast  iron  water  pipe 
for  use  in  the  water  department, 

Georgia. 

®The  water  works  committee  of  the  City 
Council,  .Augusta,  Ga.,  has  let  contracts  for 
the  new  pumps  to  be  used  in  the  Sixth  Ward 
to   the  Lombard   Iron  Works,  at  $4,800. 

The  Board  of  Water  Commissioners  of  Ma- 
con, Ga,,  has  instructed  that  plans  and  specifi- 
cations be  prepared  for  the  water  main  in 
the  Ocmulgee  River  at  Spring  St,  bridge,  so 
that  the  work  can  go  forward  without  de- 
lay.    H.  D.  Langworthy  is   Engineer, 

Idaho. 

The  city  of  Twin  Falls.  Ida.,  Stuart  H.  Tay- 
lor. Citv  Clerk,  will  sell  bonds  Nov.  26  to  the 
amount  of  $150,000  for  the  construction  of  a 
waterworks  system.  C,  H.  Mull  is  City  En- 
gineer. 

The  citizens  of  Kamiah,  Ida.  (population 
324),  at  a  recent  election  voted  the  issuance 
of  bonds  to  the  amount  of  $12,500  for  the 
purchase  of  the  present  waterworks  system. 
The  Village  Trustees  plan  to  let  contracts 
shortly  for  the  building  of  additional  reser- 
voirs and  relaying  pipe, 

Illinois. 

4«Bids  will  be  received  until  7 :30  p.  rn., 
Nov.  29,  by  City  Clerk,  Fairfield,  HI.,  for  the 
furnishing  of  labor  and  material  for  installing 
water  works  and  electrical  improvements  as 
follows:  Addition  to  municipal  power  house; 
1.50-horsepower  return  tubular  150  lbs.  pres- 
sure return  tubular  boiler,  with  stack  and  all 
connections;  150  K.  V.  A.  three-phase,  60- 
cycle,  2,300-voIt,  alternating  current,  belt  driv- 
en generator,  with  belted  exciter;  two-panel 
marble  switchboard,  with  necessary  meters, 
switches,  etc.;  15-kilowatt,  60-cycle,  2,300-volt, 
tungsten  series,  street  light  regulator;  60,000- 
gal.  steel  tank  on  100-ft.  steel  tower;  4oO  gal, 
per  minute,  motor  driven  turbine  pump ;  steam 
driven  air  compressor  with  capacity  of  125  cu, 
ft  free  air  displacement  per  minute;  air  re- 
ceiver 3x6  ft,;  20,000-gal.  concrete  reservoir; 
all  piping  for  connecting  air  receiver  to  wells, 
wells  to  reservoir,  to  pump,  to  tank,  and  tank 
to  distributing  system;  53  three-light  tungsten 


street  light  hoods,  with  porcelain  enamel  re- 
flectors 22  ins.  in  diameter,  f.  o.  b.  cars  Fair- 
field;  60  100  candle  power  and  100  60  candle 
power  5.5  ampere  series  tungsten  lamps,  f.  o. 
b.  Fairfield.  Plans  and  specifications  are  on 
file  in  the  office  of  City  Clerk  and  in  office  of 
engineer,  Fuller-Coult  Co.,  Chemical  Bldg.,  St. 
Louis,  Mo. 

•{•Bids  will  be  received  until  Dec.  2  by  W. 
H,  Zimmerman  Co.,  903  First  National  Bank 
Bldg.,  Chicago,  111.,  it  is  reported,  for  furnish- 
ine  and  installing  a  deep  well  pump  and  cen- 
trifugal fire  pump,  both  to  be  electrically  op- 
erated, including  foundations,  piping,  etc.,  in 
the  city  water  works  plant,  Earlville,  111. 

^•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  4,  for  furnishing  and  deliv- 
ering 550  lin.  ft,  of  12  in.  extra  heavy  wrought 
iron  pipe  in  lengths  varying  from  12  ft.  to  22 
ft.,  delivery  as  follows :  150  lin.  ft.,  Foster 
Ave.  and  north  shore  channel ;  150  ft.  at  95th 
St,  and  Calumet  River ;  250^  lin.  ft.  at  Sherman 
and  Taylor  Sts.  Cash  or  certified  check  for 
$100  must  accompany  proposal. 

^Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111,, 
until  11  a.  m,,  Dec.  4,  for  furnishing  and  deliv- 
ering one  5  ft.  universal  radial  drilling  ma- 
chine at  the  water  works  shops.  2304  S.  Ash- 
land Ave. ;  dimensions  range  120  ins.,  base  42 
ins.  by  66  ins.,  spindle  2%  ins.  Cash  or  certi- 
fied check  for  $100  must  accompany  proposal, 

^Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works.  Chicago.  111., 
until  11  a,  m,,  Dec.  4  for  furnishing  and  deliv- 
ering four  oil  burning  crucibles.  400  lbs,  ca- 
pacity per  heat,  furnace  shell  V4  in.  thick,  se- 
curelv  riveted  to  cast  iron  floor  plate.  Cash  or 
certilied  check  for  $100  must  accompany  pro- 
posal. 

®E.  Keeler  Co.,  Williamsport,  Pa.,  secured 
the  contract  from  the  city  of  Molinc.  111.,  for 
the  furnishing  of  two  modern  water  tube  boil- 
ers to  replace  the  boiler  ee^uipment  at  the 
pumping  station,  at  $4,575.  Bids  were  opened 
Nov.  7. 

®The  Chicago  Bridge  &  Iron  Co.,  Chicago, 
111,,  has  been  awarded  the  contract  by  L.  O. 
jahns.  Commissioner  of  Public  Property.  Mo- 
line  111 .  for  the  construction  of  a  tower  and 
tank  of  500.000-gal.  capacity,  at  $19,590.  Bids 
were  opened  Nov.  8, 

®The  Weber  Chimney  Co,,  Chicago,  111.,  has 
been  awarded  the  contract  by  L.  O.  Jahns, 
Commissioner  of  Public  Property.  Moline.  111., 
for  the  construction  of  a"  reinforced  concrct-: 
chininev.  ItiO  ft.  high  by  6  ft.  in  diameter,  at 
$2,940.    Bids  were  opened  Nov.  7. 

®W.  T.  Ryan,  Lyons.  Ill,,  was  awarded  the 
contract  for  extending  the  water  works  system 
of  Summit,  111.,  on  Nov.  18  by  the  village 
board.  The  work  includes  l.\ving  2,.8ti  Im.  ft. 
6  in  cast  iron  water  pipe,  erecting  6  double 
nozzlcd  fire  hvdrants  and  6  C-in.  double  gate 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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valves.  J.  W.  Cook,  Old  Colony  Bldg.,  is  en- 
gineer in  charge. 

The  City  Council  of  Earlviile,  111.,  has  voted 
to  electrify  the  waterworks  plant.  It  is  prob- 
able tliat  new  boilers  will  be  installed  at  an 
estimated  cost  of  from  $1,200  to  $1,300.  The 
cost  of  the  pumps  and  motors  to  pump  the 
water,  including  a  fire  pump  with  some  80 
lbs.  pressure,  will  be  $3,000  to  $3,500.  Walter 
H.  Zimmerman.  38  S.  Dearborn  St.,  Chicago. 
111.,  is  Engineer. 

The  City  Council  of  Evanston,  111.,  has  or- 
dered an  election  held  Dec.  16  for  the  purpose 
of  voting  on  the  issuance  of  bonds  to  the 
amount  of  $180,000  to  install  a  liltration  plant. 
John  H.  Moore  is  Commissioner  of  Public 
Works.     John   F.    Hahn   is   City   Clerk. 

The  Mound  City  Light  &  Water  Co.,  Mound 
City,  111.,  has  been  incorporated  with  a  capital 
stock  of  $100,000,  to  operate  electric,  water, 
ice,  steam  plants.  The  incorporators  are:  H- 
E.  Chubbuck,  W.  H.'  Carnahan,  W.  J.  Achel- 
pohl,  E.  W.  Fowler  and  W.  H.  Creviston. 

L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  has  awarded  to  Niles- 
Bement-Pond  Co.,  332  S.  Michigan  Ave.,  Chi- 
cago, the  contract  for  furnishing  and  erecting 
a  28  in.  tunnel  lathe  at  the  water  works  shops. 
Contract  price,  $3,500. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  and  deliv- 
ering a  locomotive  crane  to  the  Lake  View 
pumping  station,  742  Montrose  Blvd.,  of  either 
steam  or  electric  type :  Orton  &  Steinbrenner, 
610  S.  Dearborn  St.,  Chicago,  electric,  $4,450, 
45  days;  steam,  $4,165,  40  days.  The  contract 
has  not  been  awarded. 

W.  A.  Jackson,  Old  Colony  Bldg..  Chicago, 
submitted  the  lowest  bid  to  the  village  of 
Summit,  111.,  for  erecting  an  addition  to  the 
pumping  station,  furnishing  and  erecting  sub- 
station and  installing  the  necessary  equipment, 
including  wooden  poles,  wires,  lamps,  etc.,  for 
a  complete  series,  tungsten  lighting  system. 
J.  W.  Cook,  Old  Colony  Bldg.,  Chicago,  is  en- 
gineer in  charge. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111..  Edward  J.  Glackin,  secretary,  for  con- 
structing water  service  pipes :  Addison  St., 
2.776  lin.  ft.,  $56;  Carpenter  St.,  663  lin.  ft., 
$58;  Peoria  St.,  787  lin.  ft.,  $56,  D.  J.  Hardin, 
3139  Indiana  Ave.  Evans  Ave.,  1,949  lin.  ft.. 
$59;  45th  Ave.,  280  lin.  ft.,  %m:  Green  St..  959 
lin.  ft..  $59.  J.  J.  Renn.  367  W.  Chicago  Ave. 
7.3d  St.,  1,131  lin.  ft.,  $57.  D.  Walsh.  6828 
South  Chicago  Ave.  Waveland  Ave.,  159  lin. 
ft.,  $635,  J.  H.  Roche,  222  E.  31st  St.  Sanga- 
mon St.,  972  lin.  ft.,  $59,  J.  J.  Renn.  The 
contracts  have  not  Ijeen  awarded.  Bids 
opened  November   19. 

Indiana. 

®The  Board  of  Public  Works  of  South 
Bend,  Ind.,  has  awarded  the  contract  for  fur- 
nishing an  ash  and  coal  shoveling  apparatus 
for  the  Leeper  Park  pumping  station,  to  the 
Cahall  Sales  Co.  of  Chicago,  111.,  at  $7,800,  and 
a  contract  for  a  crane,  to  be  used  at  the  same 
station,  to  the  Cleveland  Crane  Co.,  of  Wick- 
liffe,  O.,  at  $1,230. 

The  citizens  of  Logansport.  Ind..  have  voted 
in  favor  of  the  installation  of  a  filter  plant.  H 
W.  Klinck  is  Superintendent  of  the  water- 
works.    Wm.   Pickett  is  City   Clerk. 

The  new  pipe  lines  which  the  Richmond 
Water  Works  Co.,  Richmond.  Ind.,  proposes, 
will  be  installed  by  the  company's  force.  H. 
.\.  Dill  is  treasurer  and  superintendent. 

Iowa. 

•J«Bids  will  be  received  until  10  a.  m..  Dec. 
14,  by  City  Clerk,  Sioux  City,  la.,  for  the 
construction  of  a  reinforced  concrete  reser- 
voir 142  ft.  in  diameter  by  32  ft.  at  the  wall ; 
and  for  making  an  enlargement  of  the  exist- 
ing reservoir  so  that  when  finished  it  shall 
have  the  dimensions  just  stated.  C.  B.  Healy 
is  Superintendent  of  Parks  and  Public  Prop- 
erty. Dabney  H.  Maury,  Monadnock  Block, 
Chicago,  111.,  is  Engineer 


It  is  reported  that  the  city  of  Muscatine, 
la.,  contemplates  the  construction  of  a  stor- 
.Hge  reservoir  on  the  old  Kemble  property 
wliich  was  recently  purchased  by  the  city  as  a 
site  for  the  tower  and  tank  which  is  to  be 
erected   within  the   next   six   months. 

According  to  advices  from  Fort  Dodge,  la.. 
Dr.  P.  M.  Carrington  of  the  U.  S.  Public 
Health  Service,  recommends  the  building  of 
a  2,000,000-gal.  reservoir  on  Duck  Island. 

The  City  Council  of  Lake  City,  la.,  con- 
templates sinking  a  new  well  for  the  water- 
works plant.  It  is  proposed  to  issue  bonds 
to  the  amount  of  about  $12,000  for  the  im- 
provement. A.  T.  Light  is  Chairman  of  the 
water  board. 

Kentucky. 

The  citizens  of  Henderson,  Ky.,  at  a  recent 
election  vote'd  the  issuance  of  bonds  to  the 
amount  of  $80,000  for  the  building  of  a  filter 
plant  for  the  municipal  waterworks  system. 
Wm.  H.  Klee  is  chairman  of  the  Board  of 
Water  Commissioners.  Wm.  Sieber  is  Super- 
intendent. 

The  City  Council  of  Eddyville,  Ky.,  on  Nov. 
16   offered    a    waterworks   franchise    for   sale. 

The  Louisville  Water  Co.,  Louisville.  Ky., 
plans  improvements  costing  more  than  $.500,- 
000,  which  will  probably  be  undertaken  in  the 
hear  future.  One  is  the  construction  of  a 
new-  filter  plant,  while  the  second  is  the  lay- 
ing of  another  feed  main  to  furnish  water  for 
new  territory  naw  insufficiently  supplied  and 
to  supply  enough  water  for  adequate  fire  pro- 
tection. Theodore  A.  Leisen  is  Chief  Engi- 
neer of  the  company. 

The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  rejected  all  bids  received  recently 
on  38  hydrants  because  they  were  considered 
too  high.     New  bids  will  be  asked. 

Louisiana. 

®The  Municipal  Light  &  Water  Commis- 
sion of  Donaldsonville,  La.,  has  awarded  the 
contract  for  furnishing  and  installing  two  170- 
h.  p.  engines  to  the  Diesel  Engine  Co..  at  $27,- 
400 ;  generators  and  motors  and  switchboard 
equipment.  Fort  Wayne  Electric  Works.  $8,- 
700;  four  .500-gal.  turbine  pumps.  Lawrence 
Pump  &  Engine   Co.,  $5,000. 

•  The  Town  Council  of  Kaplan,  La.  (popula- 
tion 315),  has  appointed  a  committee  to  get 
figures  on  a  waterworks  plant.  J.  F.  Ritter  of 
Abbeville  has  the  contract  for  the  well  and 
material  for  the  plant,  which  will  be  ordered 
as  soon  as  figures  are  had. 

Maryland. 

•|«Bids  will  be  received  until  11  a.  m.,  Dec. 
11,  by  Board  of  Awards,  at  the  office  of  the 
City  Register,  Baltimore,  Md.,  for  furnishing 
115-in.  Venturi  meter  and  appurtenances  as 
shown  on  plans  on  file  in  the  office  of  Ezra  B. 
Whitman,  water  engineer.  City  Hall.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

The  Board  of  Estimates  of  Baltimore,  Md.. 
is  considering  the  installation  of  meters  for 
measuring  all  the  water  consumed  in  the  city. 
Ezra  B.  Whitman.  Water  Engineer  of  Balti- 
more, has  estimated  that  the  cost  would  be 
between  $1,500,000  and  $1,750,000. 

Michigan. 

The  City  Council  of  .\drian.  Mich.,  John 
Mawdsley,  City  Clerk,  contemplates  taking 
over  the  waterworks  system  for  which  the 
citizens  recently  voted  bonds.  Improvements 
are  planned. 

Minnesota. 

^Bids  will  be  received  until  3  p.  m.,  Dec.  9. 
b'-  C.  J.  Sundblad,  clerk,  Alexandria,  Minn., 
for  the  construction  of  an  extension  to  the  12- 
in.  intake  pipe  500  ft.  long. 

•|«Bids  will  be  received  until  8  p.  m..  Dec.  2. 
by  George  Stein.  City  Clerk.  Bemidji,  Minn., 
for  drilling  three  wells.  12-in.  bore,  under 
two  contracts;  also  for  cleaning  and  removing 
screen  in  one  certain  8-in.  bore  well  243  ft. 
deep  and  continuing  said  well  as  a  6-in.  bore. 


©Following  bids  were  received  at  Belle 
Plaine,  Minn.,  on  Nov.  18  for  extending  and 
otherwise  improving  the  water  works  system, 
for  which  the  Oscar  Claussen  Engineering 
Co.,  Nat.  Ger.  Am.  Bank  Bldg.,  St.  Paul, 
Minn.,  is  engineer  :  Division  1— The  furnishing 
and  installation  of  extensions  to  the  present 
water  works  system,  including  the  furnishing 
and  laying  of  the  following  material :  1,680  ft. 
6-in.  and  428  ft.  4-in.  C.  I.  B.  &  S.  water 
main,  together  with  hydrants,  valves,  specials, 
etc.  Division  2^The  furnishing  of  material 
and  labor  and  drilling  three  5-in.  wells,  casing 
same  to  depth  of  45  ft.,  with  screens,  and  fur- 
nishing and  installing  a  200-gal.  Deane  pump 
complete,  according  to  specifications.  Division 
3 — Building  of  a  concrete  pit  11  ft.  by  12  ft. 
and  11  ft.  deep,  including  the  furnishing  of 
labor  and  material,  etc.,  complete.  The  follow- 
ing bids  were  received  :  Divisions  1,  2  and  3 
complete— T.  G.  Robertson,  St.  Paul,  $6,380: 
Eraser  &  Danforth.  St.  Paul,  $5,800;  Pastorett- 
Lawrence  Co.,  Duluth,  $5,746.  Division  1 — 
Arthur  Stratton.  Belle  Plaine,  Minn.,  $2,480 
(awarded  contract)  ;  Division  2 — E.  R.  Bris- 
tol, Belle  Plaine.  Minn..  $2.0.35  (awarded  con- 
tract) :  Division  3— Ben  Melcher,  Belle  Plaine, 
$700  (awarded  contract).  John  Keogh,  St. 
Peter,  Minn.,  made  a  per  foot  bid  on  Division 
1  which  amounted  to  $2,866. 

President  O.  H.  Griggs  of  the  Virginia 
Electric  Power  &  Water  Co.,  Virginia,  Minn., 
has  accepted  the  oflfer  of  that  city  for  the 
purchase  of  its  plant.  The  city  had  offered 
$492,000  plus  the  value  of  improvements  made 
since  the  Burns  &  McDonnell  appraisal. 

Nebraska. 

•J«Bids  will  be  received  until  7  p.  m.,  Nov. 
29.  by  E.  A.  Odman,  Village  Clerk.  Valparaiso. 
Xebr.,  for  the  extension  of  water  mains  and 
the  erection  of  a  steel  standpipe.  The  approx- 
imate quantities  included  are  as  follows;  5.110 
ft.  of  4-in.  main,  990  ft.  of  6-in.  main  ;  13  hy- 
drai>ts ;  five  4-in.  valves ;  one  6-in.  valve  2()x 
35  ft.  steel  standpipe  with  foundation  and 
coimection  to  main.  \  certified  check  for  $400 
must  be  riled  with  each  bid.  Grant  &  Fulton, 
Lincoln,  Nebr.,  are  Engineers. 

The  city  of  Ralston,  Neb.,  C.  M.  Skinner, 
chairman.  Board  of  Trustees,  plans  to  let  the 
contracts  for  the  installation  of  a  water 
works,  sewer  system,  and  paving  work  as  soon 
as  bonds  have  been  sold.  The  entire  work  is 
estimated  to  cost  $37,000.  Plans  were  pre- 
pared by  the  Towl  Engineering  Co.  of  Omaha, 
Neb. 

New  Jersey. 

Engineer  Phicfcr  lias  submitted  plans  and 
specifications  to  the  City  Council  of  Somers 
Point,  N.  J.,  for  the  construction  of  the  pro- 
posed municipal  waterworks  system.  The 
source  of  water  supply  will  be  artesian  wells, 
which  water  will  be  pumped  into  300.000-gal. 
tanks  and  from  there  carried  through  38,000 
ft.  of  mains  to  the  homes  of  the  consumers. 
The  pumping  station  is  to  be  36  ft.  long  by 
26  ft.  wide  and  is  to  be  of  concrete  and  stone 
construction    with    slate   roof. 

Ohio. 

4*Bids  will  be  received  until  noon,  Dec.  5, 
by  Charles  W.  Stage,  Director  of  Public  Safe- 
ty, Cleveland.  O..  for  furnishing  a  pumping 
engine  for  the  Department  of  Fire,  Cleveland, 
O.  H.  F.  Stillman  is  Secretary.  Specifica- 
tions may  be  obtained  of  the  Director. 

^Bids  will  be  received  until  noon,  Dec.  6, 
by  W.  J.  Springborn.  Director  of  Public  Serv- 
ice, Cleveland,  O..  for  a  fog  signal  at  Crib 
No.  5  of  the  Water  Department  of  the  city. 
Specifications  may  be  obtained  of  the  Super- 
intendent of  the  Water  Works  Department. 
W.  H.  Kirby  is  Secretary. 

•J«Bids  will  be  received  until  noon,  Dec.  3. 
by  W.  J.  Sprinsborn,  Director  of  Public  Serv- 
ice, Cleveland.  O..  for'  furnishing  meter  man- 
hole rings  and  covers  for  the  Water  Depart- 
ment of  the  City.    W.  J.  Kirby  is  Secretar\'. 

+Bids  will  be  received  until  noon.  Dec.  6, 
by  W.  J.  Springborn.  Director  of  Public  Serv- 
ice,   Cleveland,    O.,    for    valves    for    the    Fire 
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Service  System  of  the  Water  Department. 
Specifications  may  be  obtained  of  the  Super- 
intendent of  the  Water  Department.  W.  H. 
Kirby   is    Secretary. 

^Bids  will  be  received  until  noon,  Nov.  29, 
by  Director  of  Public  Service,  V.  T.  Price, 
Cincinnati,  O.,  for  the  construction,  delivery 
and  erection  of  one  vertical,  triple  expansion, 
crank  and  fly  wheel  pumping  engine,  for  the 
high  service  system  at  the  main  pumping  sta- 
tion, 2545  Eastern  Ave.,  of  the  Waterworks 
Department  of  the  city  of  Cincinnati,  O.  The 
engine  to  have  a  capacity  of  17,000,000  U.  S. 
gallons  of  water  per  24  hours.  Plans,  specifi- 
cations, proposals  and  form  of  contract  can 
be  obtained  at  the  office  of  the  General  Su- 
perintendent of  the  Water  Works,  City  Hall, 
or  at  the  office  of  the  Superintendent  of  Pump- 
ing, at  the  main  pumping  station,  2545  East- 
ern av.  Each  proposal  must  be  accompanied 
by  a  certified  check  for  $5,000  on  a  solvent 
bank  of  the  city  of  Cincinnati,  O.,  made  pay- 
able to  the  Director  of  Public  Service  of  said 
city. 

The  Village  Council  of  Bexley,  O.,  has 
passed  an  ordinance  providing  for  the  install- 
ing of  a  water  filtration  plant  and  a  sewage 
disposal  plant  and  pipe  lines  for  each  sys- 
tem. The  estimated  cost  is  $125,000.  A.  El- 
liott Kimblerly.  827  Columbus  Savings  & 
Trust  Bldg.,  Columbus,  O.,  is  Engineer.  Frank 
D.  Chamberlain  is  Mayor  of  Bexley. 

Plans  and  estimates  have  been  submitted 
to  the  City  Council  of  Caldwell,  O.,  for  the 
building  of  a  storage  dam  for  the  city's  water 
supply. 

South  Dakota. 

®E.  L.  Dimick  of  Laurel,  Nebr.,  has  been 
awarded  the  contract  for  the  installation  of 
water  mains  in  Mitchell,  S.  Dak|. 

South  Carolina. 

4«Bids  will  be  received  until  3  p.  m..  Dec. 
10,  by  Commissioners  of  Public  Works,  Cam- 
den, S.  C,  for  constructing  a  waterworks  and 
electric  light  plant.  The  work  will  consist  of 
auxiliary  and  main  pump  station,  steam  and 
electric  pumps,  300  h.  p.  boiler  plant,  1,000,- 
000-gal.  filter  plant,  reservoir,  generator,  com- 
plete lighting  system  and  about  three  miles 
of  10  and  r2-in.  pipe  line.  Plans  and  specifi- 
cations will  be  on  file  at  the  office  of  the  Sec- 
retary in  Camden.  S.  C,  and  at  the  office 
of  Gilbert  C.  White,  Engineer  at  Charlotte, 
N.  C,  and  specifications,  bidding  sheet,  etc., 
will  be  mailed  on  application  to  the  Etigineer. 
.4  complete  set  of  plans  will  be  mailed  on 
payment  of  $5  to  cover  cost.  No  bid  will  be 
considered   unless   accompanied   by   a   certified 


check  for  not  less  than  5  per  cent  of  the 
amount  of  bid  (said  check  to  be  in  no  case 
less  than  $250),  as  an  evidence  of  good  faith. 

Tennessee. 

The  Board  (jf  Directors  of  the  Board  of 
Trade,  Nashville,  Tenn.,  has  retained  Con- 
sulting Engineer  Rudolph  Hering  of  New 
York  City  to  examine  the  reservoir  and  report 
on  the  feasibility  and  safety  of  repairing  the 
same. 

Texas. 

The  citizens  of  Brady,  Te.x.,  on  Xov.  16 
voted  in  favor  of  the  city  purchasing  the  plant 
of  the  Brady  Water  &  Light  Co.,  at  a  cost 
of  $42,250. 

The  Taylor  Water  Co.,  Taylor,  Tex  ,  con- 
templates laying  a  system  of  water  mains 
through  the  business  section  of  the  city  prep- 
aratory to  the  laying  of  pavement  by  Ockan- 
der  Bros.,  of  Waco,  Tex. 

Residents  of  Zang  Blvd.,  beyond  the  south- 
ern limits  of  the  city  in  Oak  Cliff,  Dallas,  Tex., 
have  petitioned  the  Board  of  Municipal  Com- 
missioners for  extension  of  the  water  mains 
and  service  to  their  residences. 

The  Menard,  Tex.,  Public  Service  Co.  has 
commenced  excavation  for  the  installation  of 
a  waterworks  system  at  an  estimated  cost  of 
$25,000. 

Vermont. 

The  citizens  of  Rutland,  Vt.,  at  the  recent 
election  voted  against  the  issuance  of  bonds  to 
the  amount  of  $130,000  for  the  construction  of 
a  30,000,000-gal.  reservoir.  H.  B.  Whitticr  is 
City  Clerk.  Frank  R.  Blanchard  is  Commis- 
sioner of  Public  Works. 

Washington. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  con- 
struction of  water  mains  on  E.  82d  St.,  to 
Ferguson-Coit  Co.,  Arcade  Annex,  Seattle,  at 
$2,874. 

®C.  A.  Cochran  of  Spokane,  Wash.,  has 
been  awarded  the  contract  by  the  citv  of 
Latah,  Wash.,  G.  W.  Whicher,  City  Clerk,  for 
the  installation  of  a  municipal  water  works 
system  at  $9,617.    Bids  were  opened  Nov.  f. 

An  election  will  soon  be  held  in  Connell. 
Wash.,  for  the  purpose  of  voting  on  the  issn- 
once  of  bonds  to  the  amount  of  $1.5,000  for 
the  construction  of  a  water  system. 

The  citizens  of  Centralia,  Wash.,  will  vote 
Dec.  10  on  the  issuance  of  bonds  to  the  amount 
of  $300,000  for  the  construction  of  a  water- 
works system.  L.  Mabel  Lee  is  City  Clerk. 
Stanley   Macomber  is   City   Engineer. 


The  citizens  of  Otello,  Wash.,  at  a  recent 
election  voted  in  favor  of  the  city  purchasing 
the   present   waterworks   system. 

The  citizens  of  Ferndale,  Wash.,  have  voted 
bonds  to  the  amount  of  $12,000  for  the  con- 
struction of  a  municipal  waterworks  system 

Wisconsin. 

.'Vt  a  recent  mass  meeting  of  the  citizens 
of  Prairie  du  Sac,  Wis.  (population  699),  it 
was  voted  that  the  Board  of  Trustees  should 
take  the  proper  steps  for  installing  a  system 
of  waterworks  for  fire  protection  and  domes- 
tic use.  Engineers  J.  F.  Mead  and  R.  G. 
Walter  have  estimated  the  cost  of  a  system 
at  $30,000. 

Canada. 

4»Bids  will  be  received  until  11  a.  m.,  Dec. 
2.  by  Chairman,  Board  of  Control,  at  the 
office  of  M.  Peterson,  Secy.,  Winnipeg,  Man., 
for  the  manufacture  and. delivery  f.  o.  b.  City 
Yards,  Winnipeg,  duty  paid,  of  one  well  drill- 
ing machine  for  waterworks  wells.  Specifica- 
tion and  form  of  tender  together  with  condi- 
tions governing  tenders  as  prescribed  by  by- 
law may  be  obtained  at  the  office  of  the  City 
Kngineer,  223  James  Ave. 

^•Bids  will  be  received  until  Dec.  11,  by 
I".  L.  Fellowes,  City  Engineer,  Vancouver,  B. 
C,  it  is  reported,  for  three  lots  of  water  pipe 
to  be  used  for  municipal  purposes,  to  cost  ap- 
proximately $300,000.  The  first  hill  will  call 
tor  pipe  valued  at  $.50.000 ;  the  second,  $10lX- 
iMMi.  "and  the  third.  $1.50,000.  The  pipe  is  to 
be  delivered  not  later  than  March  11. 

®The  Municipal  Construction  Co.,  319  Pen- 
der St.,  .Vancouver,  B.  C.  has  been  awarded 
a  contract  for  supplying  steel  pipe  and  for 
complete  installation  of  the  new  water  system 
at  Salmon  Arm,  B.  C,  at  $20,000.  F.  W. 
Glover,  420  Ponder  St..  W.,  Vancouver,  se- 
cured the  sub-contract  for  the  trenching.  No 
other  sub-contracts  will  be  let.  The  Pacific 
Coast  Pine  Co..  1551  Granville  St..  Vancouver. 
secured  the  contract  for  supplying  and  laying 
the  wood  pipe  for  the  system,  from  the  in- 
take to  the  city  limits,  at  $8,464. 

The  city  ratepayers  of  Winnipeg.  Man.,  will 
vote  Dec.  13  on  the  issuance  of  debentures  to 
the  amount  of  $1,000,000,  to  provide  funds 
for  the  extension  of  the  well  water  system. 
H.  N.  Ruttan  is  City  Engineer.  C.  J.  Brown 
is  City  Clerk. 

City  Treasurer  James  Creig  of  Duncans. 
B.  C.  will  sell  bonds  Dec.  1  to  the  amount  of 
$10,000  for  waterworks,  $15,000  for  streets. 
$25,000  for  school,  and  $65,000  for  light  and 
liower. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Alabama. 

The  City  Council  of  Decatur,  Ala.,  has  in- 
structed City  Engineer  W.  A.  McCalla  to 
prepare  an  ordinance  for  the  construction  of 
sewer  lines  in  West  Decatur.  It  is  estimated 
that  these  sewer  lines  will  cost  $-5,8.56. 

Arkansas. 

Government  Engineer  S.  Tatum  has  com- 
menced making  surveys  for  the  proposed  sew- 
erage system  for  the  government  reservation 
at  Hot  Springs.  Ark.  At  the  last  session  of 
Congress  $10,000  was  allotted  for  the  survey. 
Will  McLaughlin  is  official  in  charge  of  sewers 
of  the  city.    Grover  C.  Smith  is  City  Engineer. 

California. 

4»Bids  wiU  be  received  until  10  a.  m,,  Hcc. 
17,  by  W.  J.  Sanborn,  City  Clerk,  Berkeley. 
Cal..  for  furnishing  _  the  necessary  plans, 
specifications,  supervision,  tools,  labor,  mate- 
rials and  appurtenances  necessary  for  the 
erection  and  completion  of  a  48-ton  steam 
generating    high    temperature    garbage    incin 


erator.  including  foundations,  buildings,  run- 
ways (if  such  are  provided),  connecting  Hues 
and  chimney,  to  be  in  and  for  the  City  of 
Berkeley,  in  accordance  with  the  specillcations 
adopted  by  said  Council  and  now  on  lilo  in  the 
office  of  the  City  Clerk.  .\11  bids  mustbe 
accompanied  by  a  cash  deposit,  or  a  certified 
check  on  a  bank  located  in  the  City  of  Berke- 
ley and  payable  to  the  City  of  Berkeley,  for 
aii  amount'  equal  to  10  per  cent  of  the  bid. 
J.  J.  Jessup  is  City  Engineer. 

®VV.  D.  Bohan  has  been  awarded  the  con- 
tract by  property  owners  on  Stoddard  .\ve., 
San  Bernardino,' Cal.,  for  the  construction  of 
a  sewer  in  that  thoroughfare  between  10th 
and  13th  Sts.,  at  $1,095. 

The  City  Council  of  Berkeley,  Cal.,  con- 
templates calling  an  election  in  January  to 
vote  on  the  issuance  of  bonds  in  the  sum  of 
about  $180,000  for  sewer  improvements.  11. 
D.  Kelscy  is  official  in  charge  of  sewers. 

Property  owners  in  the  southwest  part  of 
Sacramento,  Cal..  have  petitioned  the  Lilv 
Commissioners   for  the  early   construction  of 


a  cross  levee  from  the  southwestern  corner 
of  the  citv  limits  to  the  heights  of  Sutter- 
ville. 

Citv  Engineer  Perry  F.  Brown  of  Oakland. 
Cal,  has  been  directed  by  the  City  Council 
to  prepare  plans  and  specifications  for  the 
sewering  of  19th  .\ve.  between  A  ai\d  B  Sts. 
and  southerly  of  D  St. 

The  Board  of  Trustees  of  Orovillc.  Cal.. 
has  agreed  upon  a  preliniinar>'  plan  for  the 
construction  of  a  storm-water  sewer  system 
for  that  city.  City  Engineer  S.  J.  Norris  ha> 
been  directed  to  prepare  specifications  at 
once.  The  estimated  cost  is  $;l2.01o.  T.  J. 
Belfranci  is  official  in  charge  of  sewers.  E.  J. 
Mitchell  is  City  Clerk. 

The  citizens  of  Taft,  Cal..  on  Xov.  12  voted 
the  issuance  of  bonds  to  the  anioimt  of  $25,- 
000  for  a  sewer  system. 

The  Citv  Trustees  of  Gridley,  Cal..  are  agi- 
tating the  installalion  of  a  sewerage  system 
by  public  subscription.  The  cost  of  the  first 
section  of  tlie  system  is  estimated  at  $3,(500. 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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District  of  Columbia. 


^Bids  will  be  received  until  11  a.  m.,  Nov. 
30,  by  Depot  Quartermaster  G.  F.  Downey, 
Washington,  D.  C,  for  the  construction  ot 
drains  and  sewer  connections  at  the  Walter 
Reed  General  Hospital. 

Florida. 

•|«Bids  will  be  received  until  noon,  Dec.  2, 
by  Board  of  Bradford  County  Commis- 
sioners, Starke,  Fla.,  for  furnishing  and  lay- 
ing about  1,400  ft.  of  4  and  8-in.  sewer  pipe 
from  the  court  house  yard;  also  for  con- 
structing septic  tanks,  etc.  Plans  and  spec- 
ifications are  on  file  with  \V.  T.  Weeks, 
County  Clerk. 

An  election  was  held  in  Eustis,  Fla.,  on 
Nov.  26  for  the  purpose  of  voting  on  the 
proposition  of  installing  a  sewer  system  at 
an  estimated  cost  of  $29,000.  Plans  for  the 
system  have  been  prepared.  W.  F.  Mante 
is  Town  Clerk. 

Plans  have  been  prepared  by  the  J.  B. 
McCrary  Engineering  Co.,  Atlanta,  Ga.,  for 
the  installation  of  a  sewer  system  in  Mul- 
berry, Fla.,  at  an  estimated  cost  of  $20,000. 
Date  for  letting  of  contracts  has  not  been 
decided. 

Illinois. 

®The  Herrick  Construction  Co.,  of  Car- 
linville.  111.,  has  been  awarded  the  contract 
by  the  city  of  Petersburg,  III.,  H.  ^l.  Lever- 
ing, Mayor,  for  the  construction  of  a  sys- 
tem, of  intercepting  and  outlet  sewers  at 
$12,495.  Bids  were  opened  Nov.  18  by  F. 
M;  Finney,  City  Clerk. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Evanston,  III.,  providing  for 
intercep.ting  sewers  which  will  connect  with 
the  north  shore  branch  of  the  drainage  canal. 
John  H.  Moore  is  Commissioner  of  Public 
Works.     G.  A.   Wadsworth  is   City  Engineer. 

City  Engineer  John  E.  Schwab  of  Upper 
Alton,  111.,  has  purchased  a  five-acre  tract  of 
land  in  Woodriver  for  the  town  of  Upper 
.'\Iton,  to  be  used  as  a  place  to  locate  the 
principal  septic  tank  of  the  sewer  system. 

The  City  Council  of  Galesburg,  111.,  has 
passed  an  ordinance  providing  for  a  sewer 
which  will  drain  Bandy  .^ve..  Highland  Ave., 
Columbus  Ave.,  and  Ivan  Ave.,  between 
West  Main  St.  and  North  St.  The  estimated 
cost  is  $11,760.  F.  M.  Connolly  is  City  Engi- 
neer.    Ben  J.  Hufif,  Jr.,  is  City  Clerk. 

The  Board  of  Local  Improvements  of  East 
St.  Louis,  III.,  has  decided  upon  the  establish- 
ment of  a  sewer  district  for  the  southern  part 
of  the  city.  The  main  sewer  will  follow  along 
Market  St.  It  is  estimated  the  cost  of  con- 
structing the  new  sewer  and  of  improving 
Market  St.,  from  21st  St.  to  the  city  limits, 
will  be  $103,3.55.  Ed  F.  Harper  is  City  Engi- 
neer. John  Kickham  is  official  in  charge  of 
sewers. 

The  village  of  Bradley,  111.  (population 
1,942)  plans  the  installation  of  a  sewerage 
system. 

Following  are  the  lowest  bids  submitted 
to  the  Board  of  Local  Improvements.  Chi- 
cago, 111.,  on  Nov.  19  for  constructing  house 
drains  in  the  following  streets:  Gait  Ave.. 
300  lin.  ft.,  $0.32,  A.  Mancini,  902  W.  Taylor 
St.;  S.  Hoyne  Ave..  1,000  lin.  ft..  $0.38,  S. 
Ryan,  2927  W.  Congress  St.;  Lawrence 
Ave.,  2,000  lin.  ft..  $0.44,  G.  Pontorelli,  904 
Forquer  St.;  Macfarlane  Ave.,  800  lin.  ft., 
$0.31,  L.  Scully,  1017  W.  Polk  St.;  Manistee 
.A.ve.,  600  lin.  ft.,  $0,245,  D.  Hardin,  31.39  In- 
diana Ave.;  100th  St..  600  lin.  ft.,  $0.32,  S. 
Ryan;  W.  104th  St.,  2,000  lin.  ft.,  $0.45,  G. 
Garry,  4761  Shields  Ave.;  63rd  St.,  1.800  lin. 
ft.,  $0.47,  L.  Scully;  Superior  .^ve.,  2,(X)0  lin. 
ft.,  Buffalo  Ave..  2,500  lin.  ft.,  E.  136th  St., 
600  lin.  ft.,  $0.47  (tie),  L.  Scully,  D.  Har- 
tin.     The  contracts  have  not  been  awarded. 

Indiana. 

^Bids  will  be  received  until  10  a.  m..  Dec. 
4,  by  Board  of  Public  Works,  Indianapolis. 
Ind.,  for  the  following:    Construction  of  local 


sewers  in  and  along  Fairgrounds  Ave.,  from 
Broadway  to  Central  Ave.,  and  for  the  con- 
struction of  local  sewers  in  and  along  Park 
Ave.,  from  84th  St.  to  a  point  2.50  ft.  north. 

^•Bids  will  be  received  until  10  a.  m.,  Dec. 
2,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  following  street  improvements; 
For  the  construction  of  local  sewers  in  and 
along  Hoefgen  St.,  from  Shelby  St.  to  State 
Ave. ;  for  the  construction  of  local  sewers  in 
and  along  Bradbury  St.,  from  Shelby  St.  to 
State  St.,  and  for  the  construction  of  local 
sewers  in  and  along  La  Salle  St.,  from  Glen 
Drive  to  first  alley  north  of  25th  St. 

®William  Byrne  of  Goshen,  Ind.,  has  been 
awarded  a  contract  at  Valparaiso,  Ind.,  to  lay 
a  sewer. 

®The  Board  of  Public  Works  of  Terre 
Haute,  Ind.,  R.  M.  Burns,  City  Engineer, 
has  awarded  the  following  contracts  for  the 
construction  of  sewers,  manholes,  catch 
basins,  curb  inlets  and  Y  connections  (also 
laterals  where  property  owners  desire 
them),  as  follows:  P.  OXeary  &  Sons, 
2nd  .^ve.,  19th  to  2Sth,  11th  St.,  Indiana 
Ave.  to  Grand  Ave.;  also  14th  St.,  Chest- 
nut St.  to  Vandalia,  alley  between  8th  and 
9th,  Syracuse  to  canal;  Wm.  J.  Erlen,  Oak 
St.,  2nd  St.  to  river;  J.  Paul  Welch,  alley 
between  5th  and  6th  and  Ohio  and  Wal- 
nut; also  22nd  St.,  Elm  St.  to  Locust  St. 
Bids  were  opened  Nov.  4. 

The  Board  of  Public  Works  of  La  Porte, 
Ind.,  has  passed  a  resolution  providing  for 
the  construction  of  a  local  sewer  in  Wood- 
ward St.,  beginning  at  McColIom  St.  and 
ending  at  and  emptying  into  inonroe  St., 
sewer  at  Monroe  St.  to  be  10  ins.  in  diam- 
eter.    Wm.  F.  Krueger  is  City  Clerk. 

Iowa. 

^Bids  will  be  received  until  8  p.  ni.,  Dec. 
10,  by  C.  J.  Reusche,  City  Clerk,  Clinton, 
la.,  for  constructing  sanitary  sewers  in 
Sewer  District  No.  9,  including  500  lin.  ft. 
of  24-in.  pipe,  700  ft.  of  18-in.  pipe,  1,400  ft. 
of  15-in.  pipe,  700  ft.  of  12-in.  pipe,  3,000  ft. 
of  10-in.  pipe,  3,600  ft.  of  8-in.  pipe,  24  man- 
holes, 4  flush  tanks,  3.(X)0  cu.  yds.  of  rock 
excavation.  A  certified  check  for  $500  must 
be  filed  with  each  bid.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Kansas. 

®The  City  Commission  of  Hutchinson, 
Kans.,  has  let  the  contract  for  the  construc- 
tion of  lateral  sewers  in  the  north  part  of  the 
city  to  Everett  &  Burt  at  the  following  bid: 


10-in.  sewer,  $0.32;  8-in.  sewer,  $0.25;  O-in. 
sewer,  $0.20;  ^i-in.  sewer,  galvanized  pipe, 
$0.10;  manholes,  $25,  and  flush  tanks,  $.53. 

Kentucky. 

The  City  Council  of  Bowling  Green,  Ky., 
has  retained  R.  C.  Houston  &  Co.,  civil  en- 
gineers, Memphis,  Tenn.,  to  make  a  survey 
for  a  sevverage  system  for  Bowling  Green. 
Jas.  H.  Wilkerson  is  City  Engineer.  Edward 
Smallhouse  is  City  Clerk. 

Louisiana. 

Bids  were  received  on  Nov.  1!)  by  tlie  Sew- 
erage and  Water  Board  of  New  Orleans,  La., 
F.  S.  Shields,  Secy.,  for  the  construction  of 
an  open  and  unlined  canal  along  the  upper 
protection  levee,  from  Northline  St.  to  Clai- 
borne, and  in  Claiborne  St.  from  the  upper 
protection  levee  to  Leonidas  St.,  and  on 
Florida  Walk  and  Marigny,  from  Lafayette 
to  London  Ave.,  and  for  putting  in  wood 
lining  in  the  bottom  of  the  canal  in  Broad 
St..  from  Marigny  Ave.  to  St.  Bernard  Ave. 
The  bidders  were :  General  Contracting  Co., 
Hampton  Reynolds.  Etta  Contracting  &  Con- 
struction Co..  John  Reiss.  Southern  Dredging 
Co.,  and  W.  J.  Comerford.  This  contract  will 
involve  an  expenditure  of  about  $100,000. 
Bids  were  received  at  the  same  time  for  the 
construction  of  a  lined  and  covered  canal  in 
Broad  St..  from  the  lower  side  of  Carondelet 
Ave.,  to  Carondelet  Walk,  and  branches  un- 
der  Lapeyrouse   St.,    from    Maurepas   to    Es- 


planade Ave.,  and  also  for  putting  in  the  si- 
phon under  the  Old  Basin  Canal  to  connect 
the  uptown  and  downtown  sections  of  the 
drainage  system.  The  bidders  were  the 
Mitchell  &  Borne  Construction  Co.  and  the 
Jefferson  Contracting  Co.  This  contract  will 
involve  the  expenditure  of  about  $000,000. 
Both  contracts  will  probably  be  let  the  last 
week  in  November. 

Massachusetts. 

•J«Bids  will  be  received  shortly  by  the  city 
of  New  Bedford,  Mass.,  for  the  construction 
of  the  concrete  substructure  of  Sewage 
Screen  Station  and  reinforced  concrete  sewer. 
Plans  and  specifications  may  be  obtained  of 
W.  F.  Williams,  New  Bedford,  Mass. 

The  Board  of  Health  of  Pittsfield,  Mass- 
is  considering  the  establishment  of  a  gar- 
bage incineration  plant  for  the  city  that 
would  cost  $30,000.  The  Board  will  obtain 
estimates  on  the  cost  of  construction. 

Michigan. 

•{•Bids  will  be  received  until  5  p.  m.,  Dec.  2, 
by  James  Schriver,  City  Clerk,  Grand  Rapids, 
Mich.,  for  the  disposal  of  city  garbage,  tin 
cans  and  unbroken  bottles.  A  certified  check 
for  $500  must  accompany  each  bid  for  a  dis- 
trict or  $1,000  for  the  entire  work. 

®The  Village  Board  of  Highland  Park, 
Mich.,  has  awarded  the  contract  for  the  con- 
struction of  pipe  sewers  in  the  village  to 
William  Blanck  of  Highland  Park. 

Consulting  Engineer  H.  E.  Riggs  of  Ann 
.\rbor,  Mich.,  has  completed  plans  for  the 
installation  of  sewers  in  the  city  of  Flint, 
Mich.     H.  E.  Terry  is  City  Engineer. 

Minnesota. 

The  Park  Board  of  St.  Paul,  Minn.,  has 
advertised  for  bids  for  the  construction  of  a 
sanitary  sewer  from  the  lavatories  in  Como 
Park,  to  cost  about  $3,000. 

The  citizens  of  Shakopee,  Minn.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  to 
the  amount  of  $10,000  for  the  construction  of 
sewer  and  water  mains  to  the  Minnesota 
Stove  Foundry.  T.  E.  Harris  is  City  Engineer. 

Missouri. 

4«Bids  will  be  received  until  3  p.  m.,  Nov. 
•iO,  by  E.  J.  King,  City  Clerk,  Shelbina,  Mo., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  system  of  lat- 
eral sewers  in  District  No.  24  in  accordance 
with  plans  and  specifications  on  file  at  the 
office  of  the  City  Clerk  and  Burns  &  McDon- 
nell, Engineers,  821  Scarritt  Bldg.,  Kansas 
City,  Mo. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  awarded  the  contract  for  the 
construction  of  a  vitrified  clay  pipe  sewer  in 
the  district  between  Swope  Parkway  and  51st 
St.,  from  Woodland  .^ve.  to  Park  Ave.,  at 
$:32,366. 

Mississippi. 

•{•Bids  will  be  received  until  Dec.  2  by 
Warren  County  Board  of  Supervisors, 
Vicksburg,  Miss.,  for  furnishing  12  to  30  in. 

corrugated  iron  sewer  pipe. 

Nebraska. 

®J.  M.  Deffenbaugh,  2448  Washington  St., 
Lincoln,  Nebr.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  that  city,  Ros- 
coe  C.  CJzman,  City  Clerk,  for  the  construc- 
tion of  a  portion  of  the  2Sth  St.  storm 
sewer  between  .-\  and  C  Sts.,  at  $585.  Bids 
were  opened  Nov.  13. 


New  Jersey. 


Bids    were    received    Nov.    12   by   the    Pas- 
saic   Valley    Sewerage    Commission,    Newark, 
J.,   for   the  construction  of   Section   10  o( 


N 


the  Main  Intercepting  Sewer.  In  the  follow- 
ing table  (1)  stands  for  bid  of  Nash  Bros., 
Chicago;  (2)  Eraser,  Brace  &  Co.,  New  York 
City;  (3)  Donlon  Construction  Co.,  Brook- 
lyn;  (4)   Union  Building  &  Construction  Co., 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


November  27,  1912. 


ENGINEERING  &     CONTRACTING 


47 


Passaic;  (5)  E.  E.  Smith  Construction  Co., 
New  York  City;  (6)  McCauley-Manton  Co., 
Newark;  (7)  Frawley- Kaufman  Co.,  New 
York  City;  (8)  A.  W.  Bryne  Co.,  Inc.,  Hart- 
ford, Conn.,  and  (9)  Bruno  &  Petitti,  Boston, 
Mass. : 

Earth  excavation  and  refilling,  In  trench, 

for  120-in.   sewer   T,1S0  Iln 

Earth  excavation  and  refilling,  in  trench, 

for  126-in.   sewer   2,870  lin. 

Concrete  masonry,  in  trench 22,000  cu. 

Brick  masonry,  in  manholes,  and  appur- 
tenant work   130  cu. 

Rock  excavation,   in   trench 200  cu. 

Totals    , 


4'Bids  will  be  received  until  noon,  Nov  27, 
by  V.  T.  Price,  Director  of  Public  Service, 
Cincinnati,  O.,  for  the  construction  of  main 
and  lateral  sewers  and  drains,  with  their  ap- 


sewcr  system  in  the  spring.  Preparations  and 
complete  surveys  are  now  being  made  for  the 
work  on  the  Mill  Creek  trunk  sewer,  which  is 
to  be  put  in  first.     The  upper  section  of  the 


Bids  were  received  on  Nov.  12  by  the  Pas-  purtenances,    in    Observatory    PI.,    from    Ob- 

saic    Valley    Sewerage    Com'mission,    Newark,  servatory  Ave.  450  ft.  north.    Plans,  specifica^ 

N.  J.,  for  the  construction  of  a  part  of  Sec-  tions  and  blank  proposals  can  be  obtained  at 

tion   8   of   the   Main    Intercepting   Sewer.     In  the  office  of  the  Chief  Engineer,  Department 

the  table  given  below    (1)    stands   for  bid  of  of    Public    Service.      Each    proposal    must    be 

Nash   Bros.,   Chicago,  111.:    (2)    Eraser,   Brace  accompanied   by  a  bond  in   the  sum   of  $-50U, 

&  Co.,  New  York  City:  (3)  McCauley-Manton  or  a  certified  check  on  a  solvent  bank.     M.  J. 

Co.,    Newark;    (4)    Lenape   Construction   Co.,  Keefe  is  Clerk. 

Newark;      (5)      Donlon      Construction      Co  ^Bids  will  be  received  until  noon,  Nov.  27, 

Brooklyn,  NY.;   (6)   King  Bros.,  New  York  by   Director   of   Public   Service,   St.   Bernard, 
City,  and   (i)    Healey  Construction  Co.,  New 

York  City:  " 

^     „                    ,                     .                                      (1)  (2)            (3)           (4)            (5)           (6)           (7) 
Earth     or     rock     excavation 

and  refilling,  in  tunnel,  for 

132-in.    sewer    1.773  lin.  ft.      ?149.00  $90.00       $84.00       $90.00       $85.00       $75.00       $60.00 

Concrete   masonry,    in  tunnel  5,000  cu.  yds.       15.00  14.00         12.99           9.50           7.00         10,00         10.00 
Brick  riiasonry.  in  manholes, 

and  appurtenant  work 50  cu.  yds.      25.00  20,00         18.00         15.00         15.00         15.00         IG.OO 

Totals     $340,725  $230,T50  $214,950  $208,000  $186,875  $183,875  $157,300 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

ft.        $37.00 

$33.00 

$33.00 

$28.00 

$27.50 

$24.00 

$23.50 

$19.50 

118.50 

ft.         39.00 
yds.        9.00 

35.65 
8.75 

33.00 
9.00 

20.00 
7.50 

24.00 
7.10 

25.30 
g.OO 

24.00 
7.50 

20.30 
8.00 

18.50 
7.50 

yds.      15.00 
yds.        5.00 

20.00 
6.00 

l.i.00 
5.00 

$532,600 

15.00 
5.00 

$426,390 

12.50 
3.25 

18.00 
4.00 

15.00 
5.00 

15.00 
5.00 

15.00 
6.0C 

$578,540 

$535,555 

$424,805 

$424,071 

$4«5,560 

$377,221 

$354,075 

Bids  were  received  from  the  following  Nov. 
12  by  the  Passaic  Valley  Sewerage  Commis- 
sion, Newark,  N.  J.,  for  the  construction  of  a 
part  of  Section  8  of  the  Main  Intercepting 
Sewer,  (1)  standing  for  bid  of  Nash  Bros., 
Chicago;  (2)  Bruno  &  Petitti,  Boston, -Mass. ; 
(3)  Whiting-Turner  Construction  Co.,  Balti- 
more, Md. ;  (4)  Lenape  Construction  Co., 
Newark,  N.  J.,  and  (51  E.  .E.  Smith  Con-  . 
struction  Co.,  New  York  City : 

Earth  excavation  and  refilling,  in  trench, 
for  126-in.  sewer  1,790 

Earth    excavation    and    refilling,    in    trench, 

for  132-in.  sewer  3,258 

Concrete  masonry,   in  trench 12,000 

Brick  masonry,  in  manholes,  and  appur- 
tenant  work    120 

Rock  excavation,  in  trench  200 

Totals 


for  the  improvement  of  Lawrence  St.,  from 
Baker  Ave.  to  Martin  St. ;  in  Martin  St.,  from 
Lawrence  St.  to  a  point  170  ft.,  more  or  less, 
east,  and  in  Leo  St.,  from  Lawrence  St.  150 
ft.  eastwardly,  by  constructing  an  8-in.  vitri- 
fied sewer,  also  the  necessary  manholes,  in 
accordance  with  the  plans  and  specifications 
provided  for  that  purpose  and  now  on  file  in 


(1) 

(2) 

(3) 

(4) 

(5) 

lin. 

ft. 

$54.00 

$45.00 

$36.80 

$42.30 

$35.50 

lin. 
cu. 

ft. 

yds. 

68.00 
10.00 

50.00 
8.00 

45.49 
7.38 

40.00 
7.70 

43.00 
7.25 

cu. 
cu. 

yds. 
yds. 

20.00 
5.00 

20.00 
8.00 

15.00 
3.00 

15.00 
3.00 

12.75 
3.25 

$441,604  $343,450  $305,038  $300,837  $292,819 


New  York. 

The  Board  of  Trade  of  Port  Washington, 
L.  I.,  has  engaged  Alexander  C.  Robinson  to 
make  surveys  and  submit  estimates  for  the 
construction  of'  sewers  in  the  town. 

®Canepi  &  Nolan  of  Yonkers,  N.  Y.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  trunk  sewer  in  Ossining,  N.  Y.,  at 
$85,000.  The  sewer  will  be  four  miles  long 
and  must  be  completed  within  a  year. 

The  Board  of  Estimate  of  New  York  City 
has  passed  a  resolution  fixing  Dec.  12  as  the 
day  for  a  public  hearing  as  to  the  installation 
of  a  comprehensive  sewer  system  for  the 
Classon  Ave.  drainage  district,  extending 
from  Park  Ave.  on  the  west  to  Rockaway 
Ave.  on  the  east,  and  from  Fulton  St.  on  the 
south  to  Myrtle  Ave  on  the  north,  comprising 
the  entire  Hill  and  Bedford  sections  of 
Brooklyn.  The  estimated  cost  of  the  new 
mains  is  $2,497,500.  Nelson  B.  Lewis  is  Chief 
Engineer  of  the  Board  of  Estimate. 

North  Carolina. 

The  Executive  Board  of  Charlotte,  N.  C, 
has  made  formal  request  to  the  Board  of 
Aldermen  for  an  additional  appropriation  of 
$25,000  for  sewers. 

Ohio. 

4«Bids  will  be  received  until  noon,  Nov.  29, 
by  Henry  Moser,  Director  of  Public  Service, 
Wapakoneta,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
local  sewer.  A  certified  check  for  $300  must 
accompany  each  bid. 


the  office  of  tjie  Director  of  Public  Service. 
Plans  and  specifications  and  blank  proposals 
can  be  obtained  at  the  office  of  the  Director 
of  Public  Service  or  at  the  office  of  the  City 
Engineer,  Henry  A.  Nunlist,  No.  1112  Trac- 
tion Bldg.,  Cincinnati,  Ohio.  W.  J.  Voller  is 
Clerk. 

The  City  Council  of  Marysville,  O.,  has  re- 
tained Consulting  Engineer  R.  Winthroo 
Pratt,  Cleveland,  O.,  to  prepare  contract  plans 
for  an  entire  new  sewerage  system,  including 
disposal  works  for  the  village.  The  question 
of  sewage  disposal  for  the  new  State  Re- 
formatory for  Women  is  also  being  studied 
by  Mr.  Pratt,  with  reference  to  the  advisabil- 
ity of  connecting  this  institution  with  the  vil- 
lage system.     A.   Graham  is  City  Engineer. 

The  City  Council  of  Sandusky,  O.,  it  is  re- 
ported, passed  an  ordinance  providing  for  the 
letting  of  contract  for  the  collection  and  dis- 
posal of  garbage. 

The  Village  Council  of  Bexley,  O.,  has 
passed  an  ordinance  providing  for  installing 
a  water  filtration  plant,  sewage  filtration  plant 
and  pipe  lines  for  each  system.  The  esti- 
mated cost  is  $125,000.  A.  Elliott  Kimberly, 
827  Columbus  Savings  &  Trust  Bldg.,  Colum- 
bus, O.,  is  Engineer.  Frank  D.  Chamberlain 
is  Mayor  of  Bexley. 

The  City  Council  of  Lorain,  C,  has  passed 
an  ordinance  to  proceed  with  the  construction 
of  a  lateral  sanitary  sewer  in  the  alley  south 
of  East  30th  St.,  b:;tween  Taconia  Ave.  and 
the  alley  east  of  Grove  .^ve. 

The  officials  of  Cincinnati,  O.,  plan  to  com- 
mence work  on  the  construction  of  the  new 


sewer  at  Hartwell  will  be  the  part  of  the 
work  to  be  undertaken.  Each  section  will  be 
put  into  use  as  it  is  completed  until  the  entire 
sewer,  from  Hartwell  to  the  river,  is  finished. 
Henry  M.  Waite  is  City  Engineer.  H.  S. 
Morse  is  official  in  charge  of  sewers. 

Pennsylvania. 

©Director  Cooke  of  the  Department  of 
Public  Works,  Philadelphia,  Pa.,  on  Nov.  14 
awarded  -contracts  for  the  cleaning  of  streets 
and  for  the  removal  of  ashes  for  the  year 
1913  to  the  lowest  bidaers  on  each  district, 
eight  districts  in  all.  A  list  of  the  bids  re- 
ceived was  given  in  our  last  issue. 

®C.  E.  Boland  has  been  awarded  the  con- 
tract by  the  Borough  Council  of  Winton,  Pa., 
for  the  construction  of  a  storm  sewer  basin 
at  .tl  1,002. 

®Evan  Jones  Sons  Co.,  Liberty  Ave.  & 
136th  St.,  Pittsburgh,  Pa.,  has  been  awarded 
the  contract  by  the  City  Controller,  Pitts- 
burgh, Pa.,  for  constructing  a  relief  sewer 
in  Soho  Run  Drainage  Basin  requiring 
about  3,285  lin.  ft.  of  15  to  36-in.  T.  C.  pipe 
and  48-in.  brick  sewers,  at  $17,710.  Bids 
were  opened  Nov.  8. 

R.  Winthrop  Pratt,  Consulting  Engineer  of 
Cleveland,  O.,  is  making  a  report  on  proposed 
treatment  works  for  Greenville,  Pa.  I.  K. 
Heilman  is  official  in  charge  of  sewers  at 
Greenville.     Ray  Vosler  is  City  Engineer. 

The  Pennsylvania  State  Health  Department 
has  approved  the  report  and  recommendations 
of  Consulting  Engineer  R.  Winthrop  Pratt  of 
Cleveland,  O.,  relative  to  the  disposal  of  sew- 
age from  the  boroughs  of  Beaver  Falls,  Pat- 
terson Heights,  College  Hill,  New  Brighton, 
Rochester  and  Beaver.]  The  report  recom- 
mends the  installation  of  a  joint  disposal 
plant  for  the  first  four  boroughs. 

The  Bessemer  &  Lake  Erie  Railroad  will 
install  a  sewage  disposal  plant  for  its  shops 
at  Albion,  Pa.,  according  to  plans  of  R.  VVin- 
throp  Pratt,  Consulting  Engineer  of  Cleve- 
land, O. 

Consulting  Engineer  R.  Winthrop  Pratt, 
2048  E.  82d  St.,  Cleveland,  O.,  has  been  re- 
tained by  the  Bessemer  &  Lake  Erie  Railroad 
to  make  plans  for  sewerage  and  sewage  dis- 
posal works  at  Bessemer,  Pa. 

Borough  Engineer  C.  H.  HofTer  of  Steel- 
ton,  Pa.,  is  preparing  plans  for  the  making 
of  extensions  to  the  present  sewer  system  of 
the  city.  O.  P.  Baskin  is  superintendent  of 
sewer  construction. 

The  borough  of  Carbondale,  Pa.,  will  locate 
its  sewage  disposal  plant  on  the  flats  at  the 
lower  city  line  along  the  Lackawanna  river. 
It  will  be  conslructcd  from  plans  made  by 
Consulting  Engineer  Adam  Kaufman  of  the 
Wilmot  Engineering  Co.  of  Scrantoii,  Pa.  The 
plans  call  for  a  comprehensive  system  of  sew- 
age purification  and  disposal.  R.  J.  Gillis  is 
City  Engineer. 

A  bill  was  recently  introduced  in  the  Com- 
mon Council  of  Reading,  Pa.,  providing  for 
a  loan  of  $300,000  for  the  construction  of 
about  10  miles  of  storm  water  sewers.  E.  B. 
Ulrich  is  Citv  Engineer.  L.  S.  Ramsey  is 
City  Clerk. 

The  Borough  Council  of  Troy,  Pa.,  contem- 
plates the  installation  of  a  sewerage  system 
in  that  village. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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South  Dakota.  ®N.   B.   Gregory  of   Greenville,  Tex.,  has 

■T-,      r--.      r-          ■    ■          re--          T-  11  c-        been    awarded    the    contract    for    the    City 

'A'the   City   Commission   of   Sioux   Falls,  S.       r-           •     ■               as,-  „„     t„^-      f^r   tl-.^    mn- 

Dak.,  has  awarded   the  contract  for  the  con-       Commissioners,   -Waco,    Tex      f°^     ^e    con 

struction    of    a    sewer    on    North    Minnesota      stniction   ot  the  St.  Mary  St.   storm  se\ver, 

Ave.,  between   Fourth  and  McClellan   Sts.,  to      at  $42,32/.     The  work  will  include  all  labor 

A.  L.  Jones  at  $2,025,  and  a  sewer  on  Spring      and  material  for  the  construction  of  a  re- 

Ave.,  from  10th  to  13th  St,  to  Joe  Sampson      inforced  concrete  sewer,  as  follows:     From 

at  $1,000.  west  bank  of  Brazos  River  to  west  line  of 

Texas.                   .  6th  St.,  approximately  2,500  lin.  ft.  of  sewer, 

„-,.  ,           ,  „                           .      ,  ,T          o  1          6  ft.  inside  diameter;  from  west  line  of  6th 

WBids  as  follow,  were  received  Nov.  18,  by       st    to   west   line   of  7th   St.,   approximately 

the  city  of   San   Benito,   Tex.,   Bruce  Gentry,       355  ijn    ft    of   sewer,  5   ft.   inside   diameter; 

City  Engineer,   for  constructing  sanitary  sew-       from  west   line   of   7th   St.   to   west   line   of 

ers:    (1)    Standing   for  bid   of   Scott    Brown,       gth  St.    approximately  400  lin.  ft.  of  sewer, 

San   Benito    (awarded  contract);    (2)    bid  of       4  ft.  inside  diameter;  from  west  line  of  8th 

N.  S.  Rendall,   Brownsville,  Tex.;    (3)   bid  of       st.  to  west  line  of  11th  St.,  approximately 

Fountain-Shaw  Engineering  Co.,  Dallas,  Tex.;       ggO  lin.  ft    of  sewer.  36  in.  inside  diameter, 

(4)    bid  of   Nystrom  Bros.,   San   Benito;    (.5)       ' ^ 

average  bid. 

(1)  (2)  (3)  (4)  (3) 

12.S8G  Lin.  ft.  S-in.  vit.  pipe,  0— 6  ft.  cut $0.4.3              $0.38              $0.40              $0.49              $0.42"^ 

3.S10  Lin.  ft.  8-in.  vit.  pipe,  G— S  ft.  cut 0.44                0.45                0.44                0.53                0.46'^ 

810  Lin.  ft.  S-in.  vit.  pipe.  S— 10  ft.  cut 0.4G                0.4.'5                0.52                0.5.5                0.49M: 

Lin,  ft.  S-in.  vit.  pipe,  10— 12  ft.  cut 0.70                0.55                O.GO                0.71                0.64 

Lin.  ft.  S-in.  vit.  pipe,  12— 14  ft.  cut 0,80                0.6S                0.70                0,81               0.74% 

1,274  Lin.  ft.  10-in.  vit.  pipe,  0—6  ft.  cut 0.45                0.50                0.48                0.55                0.49>«. 

6,054  Lin.  ft,  10-in.  vit.  pipe,  6— 8  ft.  cut 0.47                0.55                0.52                0.58               0.53 

2,334  Lin.  ft.  10-in.  vit.  pipe,  8—10  ft.  cut 0.48                0.65                0.57                0.G7                0.59% 

Lin.  ft.  10-in.  vit,  pipe,  10— 12  ft,  cut...  0,70                0,72                0,65               0.70                0,69% 

Lin,  ft,  10-in,  vit,  pipe,  12— 14  ft,  cut...  0.80                0.80                0.72                0.82                0.78V4 

Lin.  ft.  10-in.  vit.  pipe,  14— 16  ft.  cut...  0.90               O.90                0.82                0.89                0.87% 

Lin.  ft.  12-in.  vit.  pipe.  0— C  ft.  cut 0.59                0,60                0,55                0,62                0,59 

376  Lin.  ft.  12-in.  vit.  pipe,  6— 8  ft.  cut O.60                0.65                0.61                0.51                0.59% 

2,682  Lin.  ft.  12-in.  vit.  pipe,  8-10  ft.  cut 0,64                0,70               0,66               0,67                0,66?i 

306  Lin,   ft,   12-in,  vit,  pipe,  10—12  ft.  cui.  0.70                0.83                0.72                0.69               0.73% 

Lin.  ft.  12-in.  vit.  pipe,  12— 14  ft.  cut.,,  0,85                0.94                0,78                0.83                0.85 

Lin.  ft.  12-in.  vit.  pipe,  14— 16  ft.  cut...  l.OO                1.05                0.98                0.95                0.99% 

Lin,  ft,  lo-in,  vit,  pipe,  0—6  ft.  cut 0.80                0.70                0.78                0,75                0,75% 

Lin,  ft,  15-in,  vit,  pipe,,6— 8  ft,  cut 0.83                0.78                0.S2                0.83                O.Sl% 

Lin.  ft.  15-in.  vit.  pipe.  S— 10  ft,  cut 0.87                0.90                0.89                0.86               0.88 

1,572  Lin,  ft,  15-in,  vit.  pipe,  10— 12  ft.  cut.. .  0.95                1,00                0.97               0.97                0.97% 

730  Lin.  ft.  15-in.  vit.  pipe,  12— 14  ft.  cut. . .  1.00                1.20                1.14                1.02                1.09 
Lin.  ft.  15-in.  vit,  pipe,  14— 16  ft.  cut..,  1.15                1.50                1.25                1.12                1.25% 

Lin.  ft.  IS-in.  vit.  pipe,  6— 8  ft,  cut 1.20                1.20                1.09                1.25                1.18% 

Lin.  ft.  IS-in.  vit.  pipe,  8-10  ft.  cut 1.25                1.30                1.14                1.32                1.2o% 

Lin.  ft.  IS-in.  vit.  pipe,  10— 12  ft.  cut...  1.30                1.35                1.25                1.37                1-31% 

710  Lin.  ft.  IS-in.  vit.  pipe,  12— 14  ft.  cut...  1.35                1.40                1.40                1.40                1.38% 

760  Lin.  ft.  IS-in.  vit.  pipe,  14—16  ft.  cut. . .  1.45                1.60                1.60                1.65                1.57% 

Lin.  ft.  S-in.  cast  iron  pipe  (laid) 1,25                1.50                1.40                1.30                1.36% 

Each,  6"  on  S"  vit.  sewer  Y's  (addtnl.)  1.00                O.SO                0.60          "     1.02               O.S5% 

Cu.  yds.  additional  bricl<  masonry 12.00                9.00              14.27              13.00              12.06% 

Cu.    yds.    extra  earth   excavation 0.50                0.50                0.60                0.55                0.53% 

Cu.  yds.  extra  earth  filling 0.40                0.45                0.35                0.40                0.40 

Cu.  yds.  extra  gravel  filling 3.50                3.00                2.60               3.25                3.0S% 

Cu.  yds.  extra  concrete 10.00                9.00                8.50              10.00                9.37ii 

1,000  B.  M.  lumber  for  foundation 40.00              40.00              45.00              40.00              41.25 

1.000  B,  M,  lumber  for  sheathing 40,00              32.00              35.00              40.00              36.75 

1  100  ft.  extra  overhaul,  excess  2,000  ft. 

cu.   yds 0.05'               0.03                0.02                0.05                0.03% 

731  Cu.  yds.  excavation  for  catch  well 0185               0.30               0.60               0.90               0.66% 

106  Cu.  yds.  brick  masonry  for  catch  well.  11.50                S.OO              14.27              12.00              11.44% 

170  Sq.  yds.  waterproofing  walls,  catch  well  0..50                1.50                1.00                0.50                O.S7% 

67  Cu.  yds.  concrete  foundation  for  catch 

j                 well    10.00                S.OO                8.50              10.50                9.25 

2  Each,  wooden  cover  for  catch  well....  25.00              30.00              67.00              27.00              37.25 
2  Each,  corrugated  iron  houses  for  catch 

well    75.00              96.00            103.00              83.00              89.25 

2  Each,  4-in,   pump  and  electric  motor, ,  475,00            475.00            606.00            500.00            514.00 

2  Each,  screens  for  sewerage 25.00              60.00              25.00              30.00              35.00 

35  Each,. wrought  iron  steps  built  in  walls  0.50                0.25                0.30               O.50               0.38% 

2  Each,   drain   pipes   built  in   walls 4,00                2,50                8.00                B.OO                4.87% 

1.2  Acres  clearing  and  grubbing  filter  bed.  20.00              12.50              20.00              25.00              19.37% 

1,2  Acres  plowing  filter  bed S.OO                6.00              10.00              10.00                S.25 

1,800  Lin.  ft.  4-in.  drain  tile  (laid) 0.12                0.16                0.10                0.13                0.12% 

600  Cu.  yds.  earth  embankment  (levees)...  0.25                0.20                0.15                0.30               0.22% 

135  Lin.  ft.  vit.  distributing  pipe 0.33                0.50                0.20                0.35                0.34% 

1,000  Lin.    ft.    barbed   wire   fence 0.10                0.12                0.05                0.11                0.09V2 

Lin.  ft.  4-in.  cast  iron  force  main 0.75               0.88                O.SO                0.65                0.77 

31  Each,  brick  manhole,  0—4  ft.  depth 30.00              27.00              25.00              31.00              28.25 

19  Each,  brick  manhole,  4— 6  ft.  depth 33.00              32.75              32.00              34.00              32,93% 

26  Each,  brick  manhole,  6— S  ft,  depth 37.00              37.00      '        39.00              3S.00              37.75 

■"     11  Each,  brick  manhole,  S— 10  ft,  depth...  44.00              41.00              46.00              43.00              43.50 

5  Each,  brick  manhole,  10— 12  ft.  depth..  57.00              45.00              53.00              55.0O              52.50 

3  Each,  brick  manhole,  12— 14  ft.  depth..  65.00              64.00              63,00              G0,00              63,00 
3  Each,  brick  manhole.  14— 16  ft,  depth,,  73,00              SO.OO              70.00              70.00              73.25 

Each,  drop  brick  manhole,  6— 8  ft.  depth 45,00              47.00              43.00              44.00              44.75 

Each,  drop  brick  manhole,  8— 10  ft.  depth 55.00              50,00              50,00              53.00              52.00 

Each,  drop  brick  manhole,  10— 12  ft.  depth...  65.00              55.00              60,00              67.00              61.75 

Each,  drop  brick  manhole,  12— 14  ft.  depth...  76.00              72.00              70.00              74.00              72.75 

Each,  drop  brick  manhole,  14— 16  ft.  depth...  90.00              85.00              SO.OO              83.00              84.50 

Time  in  which  to  complete  work 150  days.       120  days.      110  days.     160  days.     135  days. 

Total  bid    $26,636.16     $26,833,06     $27,398,04     $29,644,17     $27,027.86 

Contract    awarded   to   Scott   Brown.   San   Benito,     Texas. 

^  indicates  work  now  open  {   r  bidt      ®  indicates  a  contract 


approximately  700  lin.  ft.  of  sewer,  30  in. 
inside  diameter.     Bids  were  opened  Nov.  6. 

®J.  Scott  Brown  of  San  Benito,  Tex.,  has 
Iieen  awarded  the  contract  by  that  city, 
Bruce  Gentry,  City  Engineer,  for  the  con- 
struction of  sanitary  sewers,  at  $26,636.  The 
work  includes  the  following  approximate 
quantities:  17.450  lin.  ft.  8-in.  pipe,  10-ft. 
cut;  10,250  lin.  ft.  10-in.  pipe,  14-ft.  cut;  3.375 
lin.  ft.  12-in.  pipe,  14-ft,  cut;  2,275  lin,  ft.  16- 
in.  pipe,  14-ft.  cut;  1,450  lin.  ft.  18-in.  pipe, 
14-ft.  cut;  106  manholes,  14-ft.  depth;  2  dis- 
posal plants.  Bids  were  opened  Nov.  13 
by  Brice  Frazier,  City  Clerk, 

The  town  of  Bishop,  Tex.,  will  probably 
call  for  bids  within  the  next  X  days  for  the 
installation  of  a  sanitary  sewer  system,  con- 
sisting of  4^  miles  of  vitrified  sewer  pipe, 
6  to  12  ft,  cut.  The  Ehlers  Engineering  Co., 
La  Grange,  Tex.,  are  Engineers. 

Utah. 

®J,  P.  O'Neill  Construction  Co.,  2Sth  St., 
Ogden,  Utah,  has  been  awarded  the  con- 
tract by  that  city,  H,  J.  Craven,  City  Engi- 
neer, for  the  construction  of  3^  blocks  of 
sewers  in  District  No.  114,  at  $3,300.  Bids 
were  opened  Nov.  12. 

®The  City  Commission  of  Ogden,  Utah, 
has  awarded  the  contract  for  sewer  building 
in  District  No.  lU  to  the  J.  P.  O'Neil  Con- 
struction Co.  at  $3,300  on  vitrified  pipe,  or 
$3,500  on  concrete  pipe. 

Wisconsin. 

The  Committee  on  Sewers,  .\.  J.  Hcmmy. 
City  Clerk,  Hartford,  Wis.,  did  not  award 
the  contract  on  Nov.  19  for  the  construc- 
tion of  sewers,  manholes,  etc.,  in  the  city, 
including  25,000  lin.  ft.  Contract  was 
awarded  Nov.  26. 

City  Engineer  C.  V.  Kerch  of  Janesville, 
Wis.,  is  having  surveys  made  for  a  storm 
sewer  to  extend  from  the  intersection  of  East- 
ern Ave.  and  McKey  Blvd.  to  the  river,  a 
distance  of  about  400  ft.  Tile  15  ins.  in  diam- 
eter will  be  used. 

Canada. 

^Bids  will  be  received  until  noon,  Nov.  30, 
by  Harvey  C.  Brice,  Supervising  Engineer, 
1.342  Grant  St.,  Vancouver,  B.  C,  for  im- 
provements contemplated  under  the  West 
Nicomen  Island  Dyking  and  Drainage  Dis- 
trict. The  project  will  include  the  construc- 
tion of  dyke  tide  boxes,  drainage,  culverts  and 
tencing.  Specifications  may  be  obtained  from 
Harvey  C.  Brice,  Room  3,  Westminster  Trust 
Bldg.,  New  Westminster,  or  will  be  mailed 
or  delivered  to  prospective  contractors  upon 
written  application,  accompanied  by  a  marked 
check  for  $10. 

The  ratepayers  of  Hamilton,  Ont.,  will  vote 
in  January  on  by-laws  which,  if  carried,  will 
authorize  an  expenditure  of  $910,000  for  va- 
rious civic  works.  The  principal  by-law  will 
be  to  provide  for  the  building  of  a  storm 
sewer  at  a  cost  of  $500,000.  .\nother  is  to 
raise  $130,000  for  the  purpose  of  purchasing 
mountain  face  properties  for  park  purposes. 
Andrew  F.  Macallum  is  City  Engineer. 

The  City  Commissioners  of  Victoria,  B.  C.,' 
will  submit  a  by-law  calling  for  $750,000  to 
be  used  for  sewer  work,  extensions  and  new 
district  work.  Among  the  items  are  the  fol- 
lowing: Northwest  sewer,  $250,000;  Shel- 
bourne  St.  King's  Road  to  North  Dairy  Road, 
$45,000;  to  complete  northeast  sewer,  $55,000; 
extensions  to  street  mains,  $250,000,  and  main 
surface  drainage,  $100,000.  C.  H.  Rust  is 
City   Engineer,     W.  J.   Dowler   is  City  Clerk. 

let  recently. 
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California. 

•I«Bids  will  be  opened  Dec.  16  by  the  Board 
of  Public  Works  of  Los  Angeles,  Cal.,  for 
the  constniction  of  a  2,000-ft.  reinforced  con- 
crete wharf  along  the  west  side  of  the  Mu- 
nicipal Dock  No.  1.  Bids  on  this  wharf  were 
taken  some  time  ago,  but  were  considered  too 
high,  being  about  $50,000  in  excess  of  engineer's 
estirnate,  and  were  rejected.  The  plans  and 
specifications  have  been  revised.  Homer 
HamHn   is   Harbor  Engineer  of   Los  Angeles. 

•J"Bids  will  be  opened  Dec.  6  by  the  Board 
of  Public  Works  of  Los  Angeles,  Cal.,  for 
furnishing  piHng  for  the  proposed  670-ft. 
wooden  wharf  to  be  established  along  Water 
St.  in  front  of  Wilmington. 

District  of  Columbia. 

•J»Bids  will  be  received  until  2  p.  m.,  Nov. 
;iO.  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  constructing 
normal  school  building  No.  169,  Washington, 
D.  C. 

•I«Bids  will  be  received  until  2  p.  m.,  Dec. 
6.  by  F.  E.  Hitchcock,  Postmaster  General, 
\yashington.  D.  C,  for  furnishing  50  or  more 
time  recorders  for  clerks  and  carriers  in  post 
offices. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
12,  by  Frank  H.  Hitchcock,  Postmaster  Gen- 
eral, Washington,  D.  C..  for  the  rental  of  25 
3-wheel  motor  vehicles  for  letter  delivery  and 
collection. 

^-Bids  will  be  received  until  11:30  a.  m., 
Dec.  2.  _  by  R.  J.  Burt,  Disbursing  Officer, 
Capt.  Signal  Corps,  Washington,  D.  C,  for 
furnishing  125  iron  junction  boxes  for  target 
range,  four  master  switches  for  16  targets,  5 
master  switches   for  24  targets. 

Georgia. 

•J«Bids  will  be  received  until  4  p.  m.,  Dec. 
2,  by  the  River  and  Canal  Commission,  Au- 
gusta, Ga.,  for  furnishing  all  material  and 
labor  for  the  construction  of  a  reinforced 
concrete  bulkhead  and  iron  gates  across 
Hawks  Gully,  between  Broad  St.  and  Savan- 
nah River,  Augusta,  Ga.  The  height  of  ma- 
sonry will  be  approximately  50  ft.  Length  of 
bulkhead,  122  ft.  There  will  be  two  wing 
walls,  each  222  ft.  long.  There  will  be  10 
gates,  5  ft.  by  12  ft.,  and  approximately 
4,400  cu.  yds.  of  concrete.  Cash  or  certified 
check  for  $300  must  be  deposited  with  each 
bid,  and  bond  of  $15,000  wilkbe  required  from 
the  successful  bidder.  Plans  and  specifica- 
tions can  be  seen  by  applying  at  Engineers' 
Office,  747  Broad  Street.  Augusta,  Ga.  Nis- 
bet  Wingfield,  Chief  Engineer. 

Illinois. 

•J"Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  6,  for  constructing  ap- 
pro.ximately  100  lin.  ft.  of  new  dock  along  the 
east  bank  of  the  Chicago  River,  south  of 
Madison  Street.  The  dock  shall  consist  of 
white  oak  piles,  sheathed  with  triple  lapped 
sheet  piling  and  anchored  by  wrought  iron 
tie  rods  to  anchor  log  now  in  place.  Cash 
or  certified  check  for  $100  must  accompany 
proposal. 

An  ordinance  has  been  passed  by  the  City 
Council,  Chicago,  111.,  granting  permission  'to 
the  Dearborn  Street  Improvement  Associa- 
tion, to  install,  operate  and  maintain  an  elec- 
tric lighting  system,  according  to  their  plans 
and  specifications  on  Dearborn  Street,  from 
Lake  to  Polk  Streets,  in  the  loop  district. 
John  C.  Roth.  Great  Northern  Bldg.,  Chi- 
cago, is  President. 

The  City  Council,  Chicago,  111.,  has  author- 
ized Marshal!  Field  &  Co.  to  construct  a  tun- 
nel in  E.  Washington  Street,  between  Holden 
Court,   and  Wabash  Avenue,  the  same  to  be 


80  ft.  wide  and  not  more  than  15  ft.  in  depth 
below  the  street  level,  and  a  freight  tunnel  in 
Holden  Court,  from  the  N.  to  S.  building  line 
of  E.  Washington  Street,  the  tunnel  to  be  20 
ft.  in  width  and  27  ft.  below  the  street  level. 

The  City  Council,  Chicago,  111.,  has  author- 
ized the  construction  of  a  tunnel  11  ft.  wide 
and  8  ft.  high  in  W.  Congress  Street,  between 
Hermitage  Avenue  and  Wood  Street,  for  the 
benefit  of  the  Presbyterian  Hospital,  repre- 
sented by  A.  M.  Day. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing,  deliver- 
ing and  erecting  structural  steel  necessary  in 
the  construction  of  a  foundry  building  at  2324 
S.  .Ashland  Avenue,  estimated  quantity  580 
tons.  A.  Bolters  &  Sons,  Chicago,  111.,  stock, 
$3.15,  20  days  mill,  $2,985,  183  days.  The 
contract   has   not  been   awarded.       t 

Maryland. 

•J»Bids  will  be  received  until  1  p.  m.,  Dec.  6, 
by  Lt..  Col.  Lansing  H.  Beach,  U.  S.  Engi- 
neer, Room  309  Custom  House,  Baltimore, 
Md.,  as  noted  in  our  last  issue,  for  dredging 
in  certain  rivers  and  harbors  on  east  shore  of 
Chesapeake  Bay.  The  dredging  comprises  the 
following  works:  Rockhall,  Queenstown,  and 
Claiborne  Harbors;  Choptank,  Warwick,  La 
Trappe,  Wicomico  and  Manokin  Rivers  and 
Tyaskin  Creek;. Elk  and  Little  Elk  and' Cor- 
sica Rivers.  Tilghman  Island  Harbor,  Tred 
Avon  and  Tuckahoe  Rivers,  Slaughter  Creek, 
Nanticoke  and  Big  Thoroughfare  River,  Md. 
The  total  approximate  amount  is  440,000  cu. 
yds.  Awards  will  be  made  for  one  or  more 
localities  or  for  all  of  the  work. 

Massachusetts. 

^Bids  will  be  received  until  noon,  Dec.  6, 
by  Directors  of  the  Port  of  Boston,  40  Cen- 
tral St.,  Boston,  Mass.,  for  the  reconstruction 
and  equipment  of  the  Commonwealth  Pier  at 
Boston,  Mass.  Official  advertisement  of  the 
work  will  be  found  elsewhere  in  this  issue. 
Frank   W.  Hodgdon  is  Chief  Engineer. 

New  York. 

©Contracts  for  barge  canal  terminals,  bids 
for  which  were  opened  Nov,  12,  by  Duncan 
\V.  Peck,  State  Superintendent  of  Public 
Works,  have  been  let  as  follows ;  Contract 
G.  Whitehall  terminal,  A.  M.  Banker,  Glovers- 
ville,  N.  Y.,  at  $38,901;  Contract  10.  Fonda 
terminal,  American  Pipe  &  Construction  Co., 
112  N.  Broad  St.,  Philadelphia,  Pa.,  at  $63,- 
514 :  Contract  12,  .-Amsterdam  terminal,  Amer- 
ican Pipe  &  Construction  Co.,  at  .$60,361 ;  Con- 
tract 16,  Rome  terminal,  M.  A.  Talbott  &  Co., 
Roma,  N.  Y.,  at  $91,954;  Contract  17,  Lock- 
port  terminal,  John  Johnson  Construction 
Co..   1002  White  Bldg.,  Buffalo,  N.  Y. 

James  Stewart  &  Co.,  New  York  Citj',  at 
$1,534,732  was  the  only  bidder  Nov.  19  on 
Barge  Contract  72A,  calling  for  completing 
the  excavation  of  a  channel  in  the  Hudson 
River  and  incidental  work  from  Lock  No.  2 
to  lock  No.  4,  above  Waterford ;  and  for 
completing  the  upper  approach  wall  of  lock 
No.  3.     The  engineer's  estimate  is  $1,125,036. 

Bids  as  follow  were  received  Nov.  19  by 
I),  vv'.  Peck,  State  Superintendent  of  Public 
Works,  Albany,  on  Barge  Canal  Contract 
71.\  for  completing  the  construction  in  the 
Hudson  River  of  lock  and  dam  No.  1  above 
Waterford,  and  dredging  from  lock  No.  1  to 
lock  No.  2:  P.  H.  McGovern  Co.,  New  York 
Citv,  $1,217,016:  Grant.  Smith  &  Co..  and 
Locher,  New  York  City.  $1,313,302;  James 
Stewart  &  Co.,  New  York  City,  $1,232,334. 
The  engineer's  estimate  is  $1,017,625. 

The  following  bids  were  received  Nov.  19 
by  D.  W.  Peck,  Stale  Superintendent  of  Pub- 
lic Works,  for  constructing  Barge  Canal  ter- 
minal   at    Ilion,    N.    Y. :     .Aetna    Engineering 


Contracting  Co.,  Herkimer,  $55,880.  M.  A. 
Talbott  Co.,  Rome,  N.  Y.,  $63,684.  Pratt  & 
Reed,  Massena,  N.  Y.,  $01,535. 

•{•Bids  will  be  received  until  noon,  Dec. 
20,  by  Col.  S.  W.  Roessler,  U.  S.  Engineer, 
.\rniy  Bldg.,  New  York  City,  for  furnishing 
structural  steel,  etc.,  for  Philippine  islands. 

•|«Bids  will  be  received  until  2  p.  m.,  Dec. 
4,  by  quartermaster.  West  Point,  N.  Y.,  for 
constructing  an  oil  house  and  wagon  shed 
at  that  post. 

4*Bids  will  be  received  until  2  p.  m.,  Dec. 
10.  Conservation  Commission,  2.3  Washington 
.\ve..  .Albany.  N.  Y.,  for  furnishing  the  ma- 
terials and  labor  for  the  construction  of  the 
Ogdensburg  Fish  Hatchery  near  Ogdensburg, 
N.  Y.  The  work  consists  of  about  10.000  cu. 
yds.  of  stripping  13,000  cu.  yds.  of  excava- 
tion and  embankment,  furnishing  and 
laying  1.250  ft.  of  12-in.  cast  iron  pipe,  300 
ft.  of  10-in.  cast  iron  pipe,  650  ft.  of  4-in. 
cast  iron  pipe,  6,000  lbs.  of  cast  iron  specials, 
two  12-in.  gate  valves,  twelve  4-in.  gate  valves, 
eleven  6-in.  sluice  gates,  one  12-in.  sluice  gate. 
400  lin.  ft.  of  6-in.  vitrified  pipe,  600  lin.  ft.  of 
8-in.  vitrified  pipe,  100  lin.  ft.  of  12-in.  vitri- 
fied pipe,  800  lbs.  of  reinforcing  sttel.  seven 
concrete  manholes,  80  cu.  yds.  of  concrete  in 
pump  house,  and  hauling  and  installing  ma- 
chinery. Plans  may  be  seen  at  said  office  of 
the  Commission  and  at  City  Clerk's  office. 
Ogdensburg,  N.  Y.  or  copies  will  be  mailed 
to  intending  bidders  upon  receipt  of  five  dol- 
lars. .Albert  E.  Hoyt  is  Secretary  of  the 
Commission. 

Ohio. 

•{•Bids  will  be  received  until  10  a.  m.,  Dec. 
17,  by  Board  of  Huron  County  Commissioners, 
Norwalk,  O.,  for  the  reconstruction  of  the 
Huron  County  Court  house  at  Norwalk,  O. 
These  proposals  will  be  for  the  excavation, 
concrete  and  cement  work,  stone  work,  brick 
and  tile  work,  carpenter  work  and  lumber, 
hardware,  glass  and  iron  work,  painting  and 
glazing,  plasterin.g  and  roofing  and  sheet  metal 
work.  Plans  for  said  improvements  will  be 
on  file  with  Jay  E.  Smith.  County  Auditor  at 
Norwalk,  Ohio,  or  at  the  office  of  Vernon 
Redding,  architect,  Mansfield,  O. 

•{•Bids  will  be  received  until  noon,  Dec.  10. 
by  Board  of  Education,  City  School  District, 
Chillicothe,  O.,  for  the  construction  of  fire 
escapes  from  the  second  and  third  floors  of 
the  Eastern  School  building,  and  from  the 
second  floor  of  the  Jackson  Ave.  School  Build- 
ing in  the  city  of  Chillicothe.  Ohio,  such  fire 
escapes  to  be  built  and  constructed  in  accord- 
ance with  plans  and  specifications  of  the  State 
Department  of  Workshops  and  Factories, 
which  said  plans  and  specifications  are  now  on 
file  at  the  office  of  the  clerk  of  said  city  school 
district  in  the  city  of  Chillicothe,  Ohio'.  All 
bids  are  to  include  the  cutting  of  doors  for 
ingress  and  egress  to  said  fire  escapes,  and  are 
also  to  include  all  work  necessary  to  render 
such  fire  escapes  complete  and  ready  for  use 
without  the  doing  of  any  additional  work  by 
said  Board  of  Education. 

^Bids  W'ill  he  received  until  noon,  Dec.  7, 
by  N.  R.  Harrington,  Clerk.  Board  of  Educd* 
tion,  Bowling  Green,  O..  for  furnishing  the 
labor  and  material  for  the  erection  of  a  fire- 
proof high  and  gr.ade  school  building.  Bids 
will  also  be  received  in  a  lump  sum  for  wreck- 
ing old  building  now  on  site  and  using  mate- 
rial specified  in  the  construction  of  the  new 
building.  Plans  and  specifications  are  on  file 
at  the  office  of  the  clerk  of  Board  of  Educa- 
tion of  Bowling  Green,  Ohio,  copies  of  which 
can  be  procured  upon  application  to  either  the 
clerk  of  Board  of  Education  or  at  the  offices 
of  the  architects,  Howard  &•  Mcrriam,  State 
Savings  and  Trust  Building,  Columbus.  Ohio. 
Plans  are  also  on  file  at  the  Builders'  Ex- 
change, Columbus,  Ohio,  and  at  the  Builders' 
Exchange,  Toledo,  Ohio. 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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•J«Bids  will  be  received  until  noon,  Dec.  16, 
by  Board  of  Education,  East  Cleveland  School 
District  at  the  Shaw  High  school,  Cleveland, 
O.,  for  work,  labor  and  material  to  make  the 
alterations,  repairs  and  renewals  in  the  plumb- 
ing work  in  Shaw  High  School  and  in  the 
Superior  St.  school  according  to  plans  and 
specifications  now  on  file  in  the  office  of  the 
Clerk  of  said  Board  of  Education.  Each  bid 
must  contain  the  full  name  of  every  person  or 
company  interested  in  the  same,  and  be  ac- 
companied by  a  certified  check  on  a  solvent 
bank  in  Cuyahoga  County  in  an  amount  equal 
to  10  per  cent  of  the  amount  of  the  bid. 

•J-Bids  will  be  received  until  2  p.  m.,  Dec. 
20,  by  Lieut.  Col.  H.  Jervey,  U.  S.  Engineer, 
Cincinnati.  O.,  for  constructing  a  temporary 
office  building  at  the  site  of  dam  Ko.  .31,  Ohio 
River,  about  2%  miles  below  Portsmouth,  O. 

4»  Bids  will  be  received  until  2  p.  m.,  Dec. 
18  by  Lieut.  Col.  H.  Jervey,  U.  S.  Engineer, 
Cincinnati,  O.,  for  the  construction  and  de- 
livering of  the  steel  and  iron  hull  dipper  dredge 
"Cincinnati." 

Pennsylvania. 

•J-gids  will  be  received  until  noon,  Nov. 
29  by  George  D.  Porter,  Director  of  Public 
Safetv.  213  City  Hall,  Philadelphia,  Pa.,  for 
the  following:  Erection  and  completion  of  nre 
station  to  be  built  upon  city  lot,  Chelten  Ave. 
east  of  Germantown  Ave. ;  alterations  and 
additions  to  office  of  Police  Surgeon,  Room 
639,  City  Hall ;  screening  of  the  exterior  open- 
ings in  fire  station,  Snvder  Ave.,  west  of  15th 
St.,  and  also  40th  District  Police  Station,  28th 
St.  north  of  Oxford  St.  Specifications  for  all 
the  foregoing  to  be  had  at  the  office  of  the 
Citv  .Architect,  Room  825,  City  Hall.  One 
ambulance  or  "First  Aid"  automobile  for  the 
use  of  the  Chief  Surgeon ;  specifications  to  be 
had  at  Room  213,  City  Hall. 

•|«Bids  will  be  received  until  2:30  p.  m., 
Dec.  6  by  Committee  on  Property,  Board  of 
Public  Education,  Philadelphia,  Pa.,  for  the 
following  named:  Erection  of  43-division 
School  Building  at  3d  and  Mifflin  Sts.,  in  the 
39th  ward;  two  wings  to  the  Longstreth 
School,  58th  and  Willows  Ave.,  in  the  40th 
ward;  also  weather  stripping,  new  drinking 
fountains,  carpentry,  hot  water  apparatus, 
plumbing,  etc.  All  bids  to  be  in  accordance 
with  the  plans,  specifications  and  details  to 
be  seen  at  the  office  of  the  Superintendent  of 
Buildings,  Room  2242,  Land  Title  Building, 
Philadelphia,  between  the  liours  of  9  a.  m. 
and  4  p.  m.,  where  the  blank  forms  of  propo- 
sals may  be  obtained.  William  Dick  is  Sec- 
retary. 

4«Bids  will  be  received  until  noon,  Dec.  2, 
by  George  W.  Norris,  Director,  Department  of 
Wharves.  Docks  &  Ferries,  5.55  Bourse  Bldg., 
Philadelphia,  Pa.,  for  furnishing  lumber  at 
Pier  No.  19,  North  Delaware  River. 

4«Bids  will  be  received  until  Dec.  2,  by 
U.  J.  L.  Peoples,  Architect,  66  Vandergrift 
Bldg.,  Pittsburgh,  Pa.,  for  the  erection  and 
completion  of  the  new  12-room  school  build- 
ing to  be  erected  for  the  school  district  of  the 
Borough  of  Swissvale,  .Allegheny  County,  Pa^ 

Rhode  Island. 

4«Bids  will  be  received  until  2  p.  m.,  Dec. 
2,  by  Quartermaster,  Fort  Greble,  R.  L,  for 
"furnishing  all  labor  and  material  required  for 
the  installation  of  a  steam  heating  system,  in 
the  detachment  barracks  at  Fort  Philip  Kear- 
ney, R.  L 

Texas. 

John  Jacobson,  Texas  City,  Tex.,  was  the 
only  bidder  Nov.  12  for  dredging  and  dike 
work  in  connection  with  altering  inland 
waterway  at  Port  O'Connor  for  the  U.  S. 
Government.  His  bid  was  as  follows : 
Dredging  57,000  cu.  yds.,  24  cts. ;  placing  30 
tons  of  small  riprap,  $6.50  per  ton ;  construct- 
ing 1,300  lin.  ft.  bulkhead,  $6.25  per  lin.  ft. 

Wisconsin. 

®Siems,  Cary  &  Co.,  St.  Paul,  Minn.,  have 
been  awarded  the  contract  for  the  pile  driving 


and  concrete  work  for  the  ore  dock  at  the 
East  End,  Superior,  for  the  North  Pacifac 
R.  R.  The  contract  will  probably  amount  to 
about  $100,000,  and  includes  8,000  to  10  000 
cu  yds.  concrete  and  7,000  piles.  Peppard  & 
Fulton,  Minneapolis,  Minn.,  have  been  award- 
ed a  sub-contract  for  the  approach,  and  Whit- 
ney Bros.  Co.,  Superior,  Wis.,  have  been 
awarded  a  sub-contract  for  the  pile  driving. 

The  Cuyuna  Dock  Co.  has  been  organized 
at  Superior,  Wis.,  for  the  purpose  of  build- 
ing and  maintaining  docks  in  Douglas  County. 
Louis  Hanitch  and  Clarence  J.  Hartley,  attor- 
neys, Superior,  Wis.,  are  among  the  incor- 
porators. 

Utah. 

•^Bids  will  be  received  until  2  p.  m.,  Dec. 
:!.  bv  Utah  State  Capitol  Commission,  211 
Felt  'Bldg.,  Salt  Lake  City,  Utah,  for  furnish- 
ing the  materials  and  labor  required  for  the 
Utah  State  Capitol  Bldg.. The  bids  will  be  re- 
ceived for  the  following  work :  1 — For  the 
building  complete,  as  specified.  2— For  the 
building  complete,  excepting  heating,  plumb- 
ing, electYic  wiring.  3— Cement,  plain  and  re- 
inforced concrete  work,  including  excavations, 
structural  steel,  and  setting  of  same.  4— Stone 
work,  cutting  and  setting;  Ijrick  work  and 
the  setting  of  terra  cotta.  .5— Furnishing  of 
terra  cotta.  6 — Carpenter  work.  7— Plastering. 
8_Sheet  metal  work,  including  skjdights  and 
floor  light.  9— Marble  work,  terrazzo  and 
tile  work.  10— Painting.  11— Miscellaneous 
and  ornamental  steel,  iron  and  brass  work. 
12 — Combination  of  bids — Sections  3,  4  and  5. 
13 — Heating.  14— Plumbing.  15— Electric  wir- 
ing. 16 — Elevators.  The  plans  and  specifica- 
tions will  be  open  for  inspection  and  use  at 
the  architect's  office  in  rooms  415-420  Felt 
Bldg.,  and  at  the  office  of  the  Utah  State 
Capitol  Commission,  211  Felt  Bldg. 

Canada. 

^Bids  will  be  received  until  Dec.  11.  by 
Department  of  Public  Works,  Ottawa,  Ont., 
for  the  construction  of  a  landing  pier  at  St. 
.\ntoine.  County  of  Vercheres,  Que.  Plans 
and  specifications  may  be  obtained  of  the  De- 
partment of  Public  Works. 

^Bids  will  be  received  until  Dec.  2,  for  the 
construction  of  3,000  ft.  of  quay  wall,  1,000,- 
000  cui  yds.  of  back  filling,  etc.,  in  connection 
with  construction  of  break  water  at  New 
Westminster,  B.  C.  A.  O.  Powell,  New  West- 
minster and  Seattle,  Wash.,  is  Engineer. 

^Bids  will  be  received  until  noon,  Jan.  7, 
by  W.  C.  Wilkinson,  Secretary-Treasurer, 
Board  of  Education,  Toronto,  Ont.,  for  sev- 
eral trades  required  in  the  erection  of  New 
School  Building  fronting  on  Lippincott  St., 
Toronto.  The  architects'  specifications  and 
drawings  may  be  seen,  and  informatio'h  ob- 
tained at  the  office  of  the  architects,  Ross  & 
MacFarlane,  Room  506,  59  Younge  St.,  and 
the  engineer's  specifications  and  drawings  of 
tlie  plumbing,  heating,  power  plant  and  wiring, 
etc.,  at  the  office  of  the  Canadian  Domestic 
Engineering  Co.,  Limited,  47-51  King  St. 
West.  Each  general  tender  must  be  accom- 
panied with  a  certified  bank  check  or  money 
to  the  amount  of  $5,000. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
16,  by  Chairman,  Board  of  Control,  Winni- 
peg, Man.,  at  the  office  of  M.  Peterson,  Sec- 
retary, for  the  manufacture,  delivery  and  erec- 
tion in  the  power  house  at  Point  du  Bois, 
Manitoba,  of:  A.  2  units  of  horizontal  shaft 
turbines  and  governors.  B.  3  units  of  hori- 
zontal shaft  turbines  and  governors.  Instruc- 
tions to  bidders,  specification  and  form  of 
tender  may  be  obtained  at  the  office  of  the 
City  Light  and  Power  plant,  54  King  St., 
Winnipeg. 


The  Essence 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL.B., 
M.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,  6x9  in*.,   510  page*. 
Po*tpaid  $4.00. 


The  Myron  C.  Clark  Pub.  Co. 

60S  S.  Dearborn  St..  Cbicago 


HEIDENREIGH'S 
"POCKETBOOK" 

The  large  sale  of  this  Pocketbook 
for  designers  of  reinfoiced  concrete 
demonstrates  agam  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocket- 
books  on  structural  steel  work.  Its 
tables  are  very  complete.  The  book 
is  leather  bound,  374  pages,  and  its 
price  is  $3.00  net,  postpaid. 

Tie  MyroR  C.  Clark  Publishing  Go. 

637  So.  Dearborn  $'troet,  Chicago 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Engineering  &  Contracting 

Devoted    to   the    Economics    of    Civil    Engineering   Design 
and   to   Methods   and    Cost  of   Construction 


^g. 


vnTTnlTt^r^  Wednesday  by  The  Myron  C.  Clark  Publishing  Company,  608  S.  Dearborn  St..  Chicago,  111. 
.UB.r  ™^°'''=    "•  "^^  '''"^"^'    ^-  S-  Hi".    C.  T.  Murray.    H.  B.  Kirkland,    S.  C.  Hadden.        MA.N'AGER:    F    P    Burt 

XXXVIII.  Volume  No.  23.  ~  CONTENTS.  December  4. 1912. 


EDITORIAL  SECTION: 

A  Notable  Discussion  on  State  Supervision 
of  i-ngineering-  Construction 617 

Should  Pavement  Construction  and  Renew- 
als Be  Assessed  Against  Abutting-  Prop- 
erty, or  Should  They  Be  Paid  for  Out  of 
a  General  Budget 617 

The  Restoration  of  Land  Which  Has  Been 
Dredged  Over  for  Gold 61S 

The  Possibilities  of  State  Associations  for 
"Water   Works   IMen 61S 

GENERAL  ARTICLES: 

A  Symposium  of  Engineering  Opinion  on 
State  Supervision  of  Engineering  Con- 
struction    619 

Properties  and  Economics  of  Tufa  Cement 
as  Used  on  the  Los  .A.ngeles  Aqueduct. .  .620 

The  Appraisal  of  Water  Power  Rights 624 

Proposed  Inner  Harbor  Plan  for  the  City  of 
Richmond  on  San  Francisco  Bav 62S 

State  vs.  Municipal  Regulation  "of  Public 
Utilities    631 

EARTH  AND  ROCK  SECTION: 

Method  and  Cost  of  Leveling  Dredged  Over 
Ground  AVith  Electrically  Driven  Drag 
Scraper    632 


ROADS  AND  STREETS  SECTION: 

Methods  and  Cost  of  Roadwav  Reconstruc- 
tion in  the  Lincoln  Paik  Systom,  Chi- 
cago.   During   1911 633 

Notes  on  Road  and  Street  Work 635 

WATER  SUPPLY.  SEWERAGE  AND  SANITA- 
TION    SECTION: 

The  Elciuitable  .Adjustment  of  Rates  for  All 
Classes  of  Water  Service  in  Freeport,  111.636 

Methods  of  Laying  Submerged  Gas  Mains 
Across  Two  Rivers  at  New  Haven.  Conn. 638 

Notes  on  Developments  in  the  Pu'-ification 
of  Water  From  the  Hygienic  Point  of 
View   639 

DRAINAGE   AND   IRRIGATION  SECTION: 

Flood  Protection  Work  on  the  Kansas  River 
-at  Kansas  Citj',   Kans 640 

STEAM  AND  ELECTRIC  RAl  LWAY  SECTION : 

Composite  Rail  Laying  on  Chicago  Street 
Railways;  the  Economics  of  Composite 
Rails   643 

Methods  and  General  Costs  of  TUking 
Down  a  175  ft.  Steel  Stack  and  Remov- 
ing a  Bucket  Coal  Conveyor 644 


CONSTRUCTION  MATERIALS  INDEX: 
CK.ME.NT  PRODUCTS:  I'roperties  of  Tufa 
Cement.  620  —  Reinforced  Concrete 
Wharves,  628 — Reinforced  Concrete  Sea 
Wall,  62S— Reinforced  Concrete  Sheet  Pil- 
ing, 62S  —  Reinforced  Concrete  Piles, 
Beams,  and  Slab.s,  C29— Reinforced  Con- 
crete Roof  Slab,  629— Concrete  Curb  and 
Gutter,  S34— Concrete  Base  for  Pavement, 
>;34— Reinforced   Concrete  Sidewalk,   633 — 

Concrete  Block  Slope  Paving 642 

STEEL  PRODUCTS:  Reinforcing  Rods.  629- 
633— Rails.  629— Wharf  Fenders,  629— Steel 
Frame  Wharf  Shed,  629— Composite  Ralls, 

643— Wrecking  Steel  Stack 644 

CL.\r  PRODUCTS:  Brick  Pavement 634 

M.VCHl.VERY:  Cement  Gun,  630— Electric 
Traveling  Crane.  630— Electricallv-Drlven 
Drag  Scraper,  632— Electric  Motors.  632— 
Portable  A.sphalt  Plant.  633 — Road  Rollers, 
6.33— Scarifier.  633— Rail  Crimping  Ma- 
chine     643 

BITUJUNOUS  PRODUCTS:  Asphalt  Wear- 
ing  Surface  for  Pavements,   634— Testing 

Bitumens  635 

FOUNDRY  PRODUCTS:  Water  Meters.  637 
— Cast  Iron   Pipe   63S 


Entered  as  second-class  matter,  April  17 


1907,  at  the  Post  Oflice  at  Chicago,  Illinois,  under  act  of  March  3d.  1S79.     Copvright.  1912.  by    the    Mvron    C. 
Clark  Publishing  Co. 


A  Notable  Discussion  on  State  Super- 
vision of  Engineering  Construc- 
tion. 

The  opinions  of  a  number  of  engineers 
concerning  state  supervision  of  engineering 
construction  are  quoted  in  a  following  sec- 
tion. It  will  be  observed  that  none  of  these 
opinions  is  hostile  to  state  supervision  and 
that  some  of  them  are  strongly  in  its  favor. 
One  might  have  very  naturally  anticipated 
the  converse.  State  supervision  necessarily 
interferes  with  full  freedom  in  securing  and 
performing  engineering  work.  Such  inter- 
ference is  not  welcome  to  any  engineer  and 
least  welcome  perhaps  to  the  engineer  of  ex- 
ceptional talent  and  position.  In  addition, 
precedent  has  not  encouraged  an  attitude  o! 
respect  by  engineers  for  either  methods  or 
results  in  constructing  boards  of  control  or 
censorship  of  matters  requiring  expert  knowl- 
edge. Support  by  engineers  of  state  super- 
vision in  face  of  these  obstacles  is  therefore 
rather  generous ;  yet  in  the  quoted  opinions 
referred  to  above,  it  has  been  remarked,  we 
find  no  hostility  even  when  we  do  not  find 
complete  support.  It  seems  to  us  that  this 
is  a   fact  distinctly  worthy  of  notice. 

It  is  worthy  of  notice  also  that  in  this  dis- 
cussion attention  centered  abotit  two  princi- 
pal questions :  In  how  far  is  it  w-ise  to  en- 
dow state  supervision  'with  arbitrary  and 
mandatory  power?  To  what  extent  may  state 
supervision  involve  actual  engineering  serv- 
ice in  designing  and  constructing?  Neither 
question  can  with  ease  be  answered  precisely. 

Considering  first  state  supervision  with 
mandatory  power,  it  is  truly  urged  in  the 
discussion  by  Mr.  John  W.  .4lvord  that  such 
complete  authority  is  likely  to  cause  irrita- 
tion which  may  defeat  w-holly  the  usefulness 
of  state  supervision.  His  observation  which 
he  supports  by  several  cited  examples,  leads 
him  toward  the  opinion  that  mandatory  pow- 
er begets  a  tendency  to  imperious  action  and 
to  set  methods  and  devices  for  solving  engi- 
neering problems.  No  one  who  has  observed 
for  long  the  working  of  state  bodies  having 
mandatory  powers  can  deny  the  possibihty  if 
not   the   probability   of    such   abuse   of   power 


and  distortion  of  the  doctrines  of  science. 
Communities  have  been  ordered  to  construct 
works  for  which  they  did  not  have  the  means 
and  which  the  necessities  of  the  case  did  not 
demand.  Communities  also  have  had  designs 
for  works  condemned  because  they  were  not 
the  set  designs  favored  by  the  supervising 
authorities.  There  cannot  be  two  minds  about 
the  lack  of  wisdom  in  such  exercise  of  power, 
but  can  we  wisely  withhold  all  power  be- 
cause of  it? 

That  some  degree  of  mandatory  power 
seems  essential  is  acknowledged  by  every  one 
of  the  engineers  whose  remarks  we  quote 
elsewhere.  As  a  matter  of  common  sense  every 
engineer  knows  that  state  supervision  or  any 
sort  of  supervision  of  engineering  work  with- 
out mandatory  power  is  not  and  cannot  be 
real  supervision.  State  advisory  bodies,  state 
research  bodies  and  state  educational  bodies 
in  engineering  are  powerful  for  good  work 
in  the  advance  of  engineering  science,  but 
they  in  no  complete  sense  fulfill  the  require- 
ments or  embody  the  doctrine  of  state  super- 
vision of  engineering  construction.  There 
can  be  no  real  supervision  of  engineering  by 
the  state  unless  the  agents  which  the  state 
elects  to  conduct  supervision  have  mandatory 
power.  Whether  it  is  wise  to  place  such 
power  irrevocably  in  the  hands  of  three  or 
five  men  who  happen  at  any  time  to  be  the 
state  agents   is  another  question. 

Mandatory  power,  the  power  of  a  State 
Board  of  Health,  for  example,  to  compel  a 
community  to  build  sewage  treatment  works 
or  to  build  such  works  of  certain  efficient  size 
an.l  quality  need  not  in  theory  at  least  be 
arbitrary  or  tyrannical.  That  it  sometimes  is 
so  in  practice  is  known.  It  is  also  known  that 
it  can  be  nrevcnted  from  becoming  so.  Wavs 
of  doing  this  need  not  be  considered  at  the 
moment ;  the  point  that  we  urge  here  is  that 
mandatory  power  is  essential  to  state  super- 
vision if  we  the  state  want  state  supervision. 

To  what  extent  should  state  supervision 
embody  actual  engineering  services  by  the 
state  in  designing  and  construction?  This 
problem  touches  more  enginccers  more  close- 
ly, probably,  than  the  one  previously  consid- 
ered ;  at  least  it  is  complaint  of  slate  compe- 
tition  that   most   often   is  heard   in  cngineer- 
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ing  papers  and  in  the  speech  of  engineers 
and  not  complaint  of  arbitrary  acts  of  super- 
vision. Logically  there  is  no  reason  why  the 
state  should  not  perform  all  engineering  work 
of  public  character  if  it  wishes.  It  may 
just  as  logically  perform  nor\e.  State  super- 
vision does  not  involve  of  necessity  cither 
designing  or  construction.  It  may  be  made 
to  include  one  or  both  to  any  degree  that 
the  state  may   desire. 

As  we  have  stated  previously,  the  doctrine 
of  state  supervision  of  engineering  construc- 
tion is  growing  in  favor.  What  we  have  writ- 
ten above  has  for  its  sole  purpose  emphasis 
of  the  fact  that  state  superx'ision  is  in  char- 
acter and  power  exactly  what  the  state 
makes  it.  If  engineers  wish  the  character  and 
power  of  state  supervision  of  their  work  to 
be  logical  and  wise  they  must  interest  them- 
selves in  directing  legislation  toward  logic 
and  wisdom  as  determined  by  existing  condi-* 
tions. 


Should    Pavement    Construction    and 

Renewals    Be    Assessed    Against 

Abutting  Property  or  Should 

They    Be    Paid    for    Out 

of  a  General  Budget? 

.An  excellent  presentation  of  data  bearing  on 
the  subject  of  this  query  will  be  found  in  our 
issue  of  Oct.  23,  under  the  caption  "ConipSra- 
tive  Costs  of  Various  Methods  of  Paying  for 
Repaying  in  New  York  City."  .\mong  the 
rather  surprising  facts  disclosed  are  these: 

If  the  owners  of  the  Metropolitan  Life  In- 
surance Ruilcling  were  to  pay  only  lor  the  re- 
newal of  the  pavement  in  front  of  the  build- 
ing, the  annual  cost  would  be  $3.^4.  If,  how- 
ever, the  owners  of  this  property  pay  their  as- 
sessed pro  rata  of  pavement  renewals  for  the 
entire  city,  their  annual  tax  becomes  $7,970  for 
repaying. 

Many  other  instances,  equally  startling,  are 
given  in  the  article  in  question,  which  is  an  ab- 
stract of  the  annual  report  of  the  chief  engi- 
neer of  the  Board  of  Kstimate  and  .Apportion- 
ment of  the  city  of  New  York. 

Naturally  the  owners  of  vcrj'  valuable  real 
estate  object  to  payment  of  a  general  tax  for 
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pavement  renewals.  Is  their  objection  well 
founded? 

A  very  large  part  of  the  value  of  any  such 
property  is  land  value.  Land  value  in  cities  is 
mainly  created  by  the  community  and  not  by 
the  individual  efforts  of  the  land  owners. 
Henry  George  holds  that  all  land  value  should 
be  the  property  of  the  general  public.  We 
need  not  go  to  this  extreme,  however,  to  give 
recognition  to  the  underlying  justice  of  com- 
munity ownership  of  at  least  part  of  the  "un- 
earned increment"  in  land  values  in  large 
cities.  A  pavement  tax  upon  land  in  a  city  is, 
in  reality,  an  attempt  to  make  the  land  owners 
share  with  the  public  at  least  part  of  the  "un- 
earned increment,"  and  we  must  admit  that 
such  a  tax  appears  just. 

There  is  another  reason  why  the  cost  of  no 
highway  construction  or  maintenance  should  be 
levied  entirely  against  the  abutting  property. 
A  road  or  street  serves,  or  is  ready  to  serve, 
the  entire  community.  It  may  or  it  may  not 
serve  the  owners  of  the  abutting  property  to 
the  degree  that  it  serves  other  people.  Many  a 
country  road,  for  example,  is  worth  less  to  the 
residents  along  the  road  than  to  those  whose 
property  does  not  front  upon  it.  Many  a  city 
pavement  is  likewise  worth  comparatively 
little  to  those  whose  property  it  abuts  upon. 

No  one  would  regard  it  as  being  equitable  to 
assess  the  cost  of  a  steam  railway  against  the 
farms  through  which  it  runs,  nor  to  assess  the 
cost  of  a  street  railway  against  the  lots  that 
face  upon  it.  A  road  or  street  differs  in  no 
essential  principle  from  these  rail  highways, 
except  that  it  is  often  impracticable  and  al- 
ways undesirable  to  collect  tolls  for  the  use  of 
a  public  road. 

The  states  that  have  been  most  successful  in 
road  improvement  distribute  a  large  part  of 
the  cost  of  the  improvements  over  the  state  at 
large.  A  sufficient  part  of  the  cost  is  levied 
against  the  abutting  property  owners  to  pre- 
vent "pork  barrel"  methods  of  disposing  of 
road  fund  appropriations.  Eventually  the  same 
method  will  probably  be  applied  to  expendi- 
tures for  road  maintenance. 

The  disgraceful  condition  of  the  streets  in 
many  American  cities  parallels  the  general 
condition  of  country  roads  where  state  aid 
laws  do  not  exist,  and  for  precisely  the  same 
reason. 

Every  public  highway  should  he  built  and 
maintained  by  funds  obtained  in  large  part 
from  general  taxes  on  the  public,  and  not  sole- 
ly from  taxes  on  the  property  said  to  be  di- 
rectly benefited  by  its  contiguity  to  the  high- 
way. 

This  has  always  been  the  common  sense 
method  of  building  and  maintaining  public 
highways.  More  than  ever  does  it  now  force 
itself  upon  our  consideration,  for  auto  vehicles 
have  an  economic  radius  of  action  that  makes 
is  simply  puerile  to  regard  public  highways  as 
mere  adjuncts  to  abutting  private  property. 


The  Restoration  of  Land  Which  Has 
Been  Dredged  Over  for  Gold. 

There  are  few  examples  of  more  unsightly 
desolation  left  by  the  work  of  engineers  than 
the  lands  which  have  been  dredged  over  for 
gold  in  California  and  other  Pacific  states.  It 
is  seldom  that  any  effort  is  made  by  dredge 
operators  to  restore  land  being  dredged  to 
even  a  semblance  of  its  original  surface  ap- 
pearance or  condition  of  usefulness.  The  re- 
sult is  a  wilderness  of  raw  earth  heaps  and 
undrained  pits.  Ordinarily  gold  dredging  has 
been  done  at  places  where,  beyond  its  offense 
to  the  eye,  this  carelessness  seems  unlikely 
to  be  of  future  concern.  In  other  instances 
those  who  overlooked  it  at  first  have  come 
to  see  that  costly  reparation  was  bound  to 
be  demanded.  A  case  in  point  is  described 
in  another  column;  the  city  Oroville,  Cal.,  is 
being  compelled  to  regrade  some  of  its 
dredged  over  land  to  fit  it  for  being  built 
upon  and  the  time  is  bound  to  arrive  when 
similar  restoration  will  be  demanded  in  other 
places. 

There  is  no  other  reason  than  e:  ra  cost 
why  land  dredged  over  for  gold  should  not 
be  restored  to  a  condition  no  less  useful  and 
sightly  than  its  original  condition,  a'nd  if  we 
may  draw  conclusions  from  such  examples 
of  re,storation  as  are  available  the  extra  cost 


is  not  alarming.  In  Australia  where  exten- 
sive dredging  operations  for  gold  are  con- 
ducted the  mining  laws  require  that  the 
dredged  land  shall  be  restored  to  level  grade, 
with  the  top  soil  on  the  surface,  and  shall 
be  sown  to  grass.  A  study  of  the  reports  of 
the  Australian  Government  indicates  that  full 
success  has  not  followed  this  law,  which  is 
only  a  few  years  old,  partly  because  of  the 
recalcitrance  of  dredge  operators  and  partly 
because  many  of  the  older  dredges  are  not 
constructed  so  as  readily  to  enable  separate 
restoration  of  the  top  soil  and  the  underlying 
gravel  or  clay.  Such  a  study  also  demori- 
strates,  however,  that  where  the  restoration  is 
honestly  undertaken  with  properly  fitted  new 
machines,  the  success  is  nearlv  perfect. 

The  methods  of  soil  restoration  practiced 
in  .\ustralia  are  described  in  our  issue  of 
March  13,  1912.  They  are  all  such  as  can 
be  as  readily  employed  in  any  nlace  where 
gold  dredging  is  prosecuted  under  conditions 
at  all  demanding  soil  restoration.  Costs  of 
resoiling  in  Australia  are  few,  but  such  as 
can  be  found  indicate  that  £2  or  say  $10 
per  acre  is  a  fair  average  cost.  Were  it  con- 
siderably greater  it  would  still  be  cheap  as 
compared  with  a  cost  of  restoration  such  as 
is  indicated  in  the  article  published  on  an- 
other page.  If  we  understand  this  article 
rightly  the  cost  per  acre  to  dredge  operators 
at  Oroville  for  restoring  dredged  land  has 
been  from  $175  to  $200.  Not  knowing  the 
exact  conditions  one  speaks  with  reservation, 
but  these  seem  to  be  excessive  costs.  Far 
more  careful  restoration  in  Australian  gold 
dredging  districts  costs  less  than  one-tenth 
of   these  amounts. 

In  the  Australian  fields  the  dredges,  which 
are  of  the  continuous  bucket  type,  discharge 
the  spoil  that  passes  the  gold-extracting  mech- 
anism, astern  and  directly  back  into  the  pit. 
Conveyors  of  various  sorts  and  commonly  of 
simple  design  provide  for  this  manner  of 
spoil  disposal.  Practically  the  only  extra  ex- 
pense for  restoration  comes  apparently  from 
certain  necessary  leveling  by  hand  of  the 
dredge  deposited  spoil.  We  conclude  from  a 
reading  between  the  lines  of  the  article  on 
the  Oroville  work,  that  spoil  restoration  there 
is  an  entirely  separate  operation  from  spoil 
disposal  by  the  dredges.  Stated  more  pre- 
cisely the  dredges  deposit  their  spoil  in  heaps 
located  at  convenience  and  afterwards  by 
separate  operations  the  spoil  heaps  are  leveled 
down  into  the  pits.  In  the  job  described 
elsewhere  the  cost  of  restoration  by  this  proc- 
ess was  8.2  cts.  per  cubic  yard  of  material 
handled,  which  appears  to  be  a  not  excessive 
cost  for  earth  work  under  the  conditions, 
though  as  a  method  of  restoring  dredged 
land  it  is  expensive  as  compared  with  the 
-Australian  methods.  Where  gold  dredge  op- 
erators are  required  to  restore  the  land  which 
they  are  working  it  would  seem  that  they 
might  with  advantage  adopt  a  leaf  from 
.Australian   practice. 


The    Possibilities    for    State    Associa- 
tions of  Water  Works  Men. 

Multiplication  of  engineers'  associations  has 
become  something  of  a  nuisance  in  the  United 
States.  Every  engineer  can  recall  two  or  more 
societies,  each  receiving  bare  support  in  a  field 
which  can  sustain  well  only  one  society.  There 
is  need  for  more  combination  of  existing  so- 
cieties rather  than  for  more  new  societies,  yet 
there  is  one  class  of  societies  which  has  grown 
into  notice  during  the  last  few  years  an  in- 
crease in  the  number  of  which  would  seem  to 
be  wholly  advantageous.  We  refer  to  state 
associations  of  water  works  men.  A  brief  ar- 
gument will,  we  think,  convince  engineers  that 
such  state  societies  can  fulfill  a  requirement  in 
the  field  of  water  works  engineering  society 
work. 

It  is  true  that  a  good  many  men  who  are 
active  and  prominent  in  the  water  works  field 
are  members  of  several  water  works  associa- 
tions. It  is  equally  true  that  when  the  lists  of 
members  of  the  various  associations  are  com- 
pared the  amount  of  overlapping  in  member- 
ship is  surprisingly  small.  For  example,  let 
us  see  to  what  extent  the  membership  of  the 
Illinois  and  New  England   Associations  over- 


laps that  of  the  American  Water  Works  Asso- 
ciation. These  associations,  in  the  order 
named,  have  199,692  and  831  active  members. 
There  are  190  active  members,  or  27.4  per  cent, 
of  the  New  England  Association  who  are  also 
members  of  the  American;  the  corresponding 
figure  for  the  Illinois  Association  is  59  mem- 
bers, which  is  29.6  per  cent  of  its  total  active 
membership.  Of  the  members  of  the  New 
England  Association  who  also  belong  to  the 
American,  only  6.5  per  cent  live  in  the  New 
£,ngland  States.  Also,  of  the  members  of  the 
Illinois  Association  who  also  belong  to  the 
American  Association,  only  17  per  cent  live  in 
Illinois.  It  will  thus  be  seen  that  the  big  ma- 
jority of  water  works  men  who  have  identified 
themselves  with  such  organizations  belong  to 
but  one  association. 

The  local  association  makes  a  strong  appeal 
to  the  rank  and  file  of  water  works  ofiicials  in 
two  chief  particulars.  First,  the  convention 
city  is  always  comparatively  near  at  hand  ;  and 
second,  the  matters  discussed  at  the  conven- 
tions of  the  state  association  are  more  likely 
to  be  of  immediate  personal  interest  and  value 
to  the  average  official  than  are  the  topics  dis- 
cussed at  the  conventions  of  national  or  sec- 
tional associations. 

The  nearness  at  hand  of  the  convention  city 
is  an  important  advantage  to  the  members  of 
state  organizations.  In  many  states  delegates 
to  such  conventions  must  pay  their  own  trav- 
eling and  other  expenses.  Such  expenses 
sometimes  assume  formidable  proportions  to 
the  official  on  a  small  salary  who  contemplates 
attending  a  convention  of  a  national  organiza- 
tion to  be  held  in  some  city  half-way  across 
the  continent  from  his  home  city.  Even  in 
states  where  city  councils  are  empowered  to 
defray  such  expenses  they  are  much  more 
likely  to  approve  a  trip  by  their  water  works 
superintendent  to  a  city  within  their  own  state 
than  to  some  remote  point.  We  believe  that 
this  point  is  well  understood  and  appreciated 
by  all,  and  it  requires  no  further  comment 
here. 

However,  perhaps  the  greatest  value  of  the 
local  association  to  the  average  water  works 
official  arises  from  the  nature  of  the  matters 
discussed  at  its  annual  conventions.  The  lead- 
ing part  in  the  discussions  before  a  national 
organization  is  taken,  quite  naturally,  by  a  few 
men  of  wide  experience  who  are  interested 
only  in  the  big  problems  incidental  to  the  busi- 
ness. Thus  it  happens  that  many  points  han- 
dled in  papers  and  discussions  before  the  na- 
tional association  are  not  of  direct  personal 
interest  to  the  member  from  the  small  town, 
or  to  the  member  who  is  a  newcomer  in  the 
water  works  field,  and  pass  entirely  over  his 
head.  He  feels  at  home  only  in  those  rare 
moments  when  the  discussion  drops  to  the 
more  common  problems  with  which  he  is 
confronted  in  his  own  work.  We  realize  of 
course  that  such  men  derive  much  benefit  from 
attending  conventions  of  a  national  organiza- 
tion, but  we  believe  that  the  major  portion  of 
that  benefit  is  derived  from  comparing  notes 
with  other  delegates  outside  the  sessions  of 
the  convention,  and  not  from  listening  to  or 
participating  in  the  discussions  on  the  conven- 
tion floor. 

There  are  17  states  in  the  Union  in  each  of 
which  at  least  20  members  of  the  .American 
Water  Works  Association  live.  There  is  a 
good  beginning  for  at  least  15  new  associa- 
tions. The  formation  of  such  associations  is 
sure  to  bring  out  many  men  who  have  not 
previously  taken  an  active  interest  in  associa- 
tion work.  For  example,  the  Illinois  Associa- 
tion is  only  four  years  old,  still  it  has  200 
members. 

We  believe,  then,  that  state  water  works 
associations  have  a  decided  field  of  usefulness. 
The  small  organizations  will  not  interfere  in 
any  way  with  the  successful  perpetuation  of 
the  excellent  larger  organizations  which  havi 
been  doing  such  good  educational  work  for 
many  years.  On  the  contrary,  we  feel  that 
many  of  the  new  members  of  the  local  asso- 
ciations will  feel  a  desire  to  gain  the  wider 
knowledge  of  their  business  which  comes  from 
associating  with  men  who  are  working  under 
greatly  varying  conditions,  and  this  desire  will 
lead  to  their  joining  the  larger  and  older 
organizations. 


December  4,   1912. 
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A  Symposium  of  Engineering  Opinion 
on  State  Supervision  of  Engineer- 
ing Construction. 

An  expression  of  opinion  by  a  number  of 
well  known  engineers  on  the  relation  of  the 
state  to  the  practice  of  engineering  is  con- 
tained in  a  recently  published  discussion 
which  occurred  last  spring  before  the  Western 
Society  of  Engineers.  Owing  to  its  length 
no  very  full  publication  of  this  discussion  is 
possible  but  some  of  its  salient  lines  of 
thought  are  well  worth  indicating.  The  doc- 
trine of  state  supervision  of  engineering  con- 
struction is  gaining  favor  as  we  pointed  out 
in  oiir  issue  of  Oct.  30,  1912,  and  the 
direction  of  its  development  is  a  task  in 
which  engineers  are  vitally  concerned.  The 
following  are  excerpts  from  the  discussion  be- 
fore the  Western  Society  of  Engineers. 

DISCUSSION    BY    PAUL    HANSEN,    ENGINEER    STATE 
WATER     SURVEY    OF    ILUNOIS. 

In  general  the  function  of  a  state  sanitary 
engineering  department  should  be  primarily 
supervisory  rather  than  administrative  or  ad- 
visory. It  should  be  in  the  position  of  regu- 
lating matters  that  have  an  intercommunal  re- 
lation pertaining  to  health  and  sanitation.  For 
example,  where  undue  stream  pollution  is 
found,  it  should  have  power  through  its  ap- 
propriate board  or  commissioners  to  require 
a  correction  of  the  evil.  The  manner  of  cor- 
recting the  evil  should  be  left  to  local  authori- 
ties, subject  only  to  review  by  the  state  au- 
thorities. This  assumes  that  engineers  must 
be  locally  employed ;  in  fact  the  central  au- 
thority may  fairly  stipulate  that  engineers  be 
employed  not  only  to  design  and  construct 
necessary  works  but  to  represent  the  local  in- 
terests in  dealing  with  the  central  board.  State 
engineers  are  not  necessarily  infallible  and 
review  of  their  investigations  and  decisions 
by  locally  employed  engineers  is  a  wholesome 
procedure. 

The  matter  of  giving  out  free  engineering 
advice,  though  secondary  to  its  supervisory 
functions,  is  still  an  important  branch  of  the 
work  of  a  state  sanitary  engineering  depart- 
ment. This  free  advice,  however,  should  not 
take  the  form  of  preparing  plans  and  specifica- 
tions and  superintending  construction,  but 
should  relate  only  to  general  matters. 

While  state  bureaus  of  sanitary  engineering 
give  out  more  or  less  free  engineering  advice, 
it  must  be  borne  in  mind  that  a  great  deal  of 
such  advice  is  of  special  benefit  to  the  prac- 
ticing engineer.  For  example,  state  sanitary 
engineering  bureaus  are  in  a  particularly  fa- 
vorable position  for  gathering  and  compiling 
information  relating  to  a  great  variety  of  sub- 
jects, and  here  again  the  departments  would  be 
remiss  did  they  not  take  advantage  of  such 
opportunities  and  publish  the  results  of  their 
findings.  These  data  will  not  only  be  of  as- 
sistance to  local  officials  but  they  will  be  of 
far  more  service  to  practicing  engineers  as  a 
fund  of  information ;  witness  the  reports  of 
the  Massachusetts  State  Board  of  Health. 

To  summarize  in  the  briefest  possible  terms. 
it  may  be  said  that  a  central  department  of 
sanitary  engineering  should  regard  itself  as 
the  protector  of  the  public  at  large  and  should 
not  feel  at  liberty  to  expend  its  funds  and  time 
in  freely  advising  communities,  corporations 
and  individuals  when  local  e.xpert  advice  is 
available.  It  should  encourage  and  even  re- 
quire the  local  employment  of  practicing  en- 
gineers, in  order  that  the  problems  may  be  at- 
tacked from  all  points  of  view  and  that  the  lo- 
cality may  be  adequately  represented.  It  often 
happens,  however,  that  a  proper  consideration 
of  some  problems  presented  to  the  central  de- 
partment involves  expensive  experimental  in- 
vestigations, the  results  of  which  are  given  as 
free  advice  to  communities,  though  such  ad- 
vice need  not  and  should  not  include  the  prep- 
aration of  plans  and  specifications.  A  state 
sanitary  engineering  department  should  also 
avail    itself    of     the     favorable     opportunities 


which  it  has  for  making  inquiries  relative  to 
sanitary  engineering  practice  along  various 
lines  for  its  own  information,  for  the  infor- 
mation of  the  communities  within  its  jurisdic- 
tion, for  the  information  of  the  engineering 
profession  at  large  and  for  the  purpose  of 
stimulating  a  demand  for  work  conducted 
along  thorough-going  engineering  lines. 

Finally,  I  wish  to  state  what  we  are  after 
are  results  in  the  vital  matters  of  protecting 
the  public  health  and  improving  sanitation.  If 
this  necessitates  giving  out  free  engineering 
advice,  then  we  will  give  out  free  engineering 
advice,  but  taking  the  activities  of  state  sani- 
tary engineering  departments  by  and  large, 
they  are  instrumental  in  bringing  the  com- 
petent practicing  engineer  far  more  work  than 
they  deprive  him  of. 

DISCUSSION  BY    MR.   LANGDON    PEARSE,   ASSISTANT 
ENGINEER    IN    CHARGE    OF    SEWAGE    DISPOSAL 
INVESTIGATIONS,      SANITARY      DISTRICT 
OF    CHICAGO. 

Where  the  state  or  federal  government  un- 
dertakes large  works  of  such  nature  that  pri- 
vate capital  would  not  be  interested :  as,  for 
instance,  the  reclamation  work  of  the  Fed- 
eral Government,  the  Barge  Canal  in  New 
York,  and  other  works  of  a  similar  magnitude, 
there  it  seems  proper  that  the  state  should 
step  in,  organize  an  engineering  corps  and 
carry  the  work  to  completion  in  every  detail. 

Where  there  are  certain  administrative  de- 
tails that  have  to  be  met  by  state  boards  of 
health  or  public  service  commissions,  it  seems 
to  me  the  functions  are  all  advisory.  As  a 
rule,  there  is  not  the  time  nor  the  facilities 
for  a  state  official  to  go  in  and  actually  attend 
to  all  the  details.  Therefore  it  is  highly  prop- 
er that  the  state  bodies  should  urge  the  em- 
ployment of  competent  advice  first  hand  to 
study  every  detail  of  a  local  problem.  I  feel, 
as  long  as  we  do  not  have  federal  ownership 
or  control  of  all  the  public  utilities  and  the 
like,  that  it  is  not  the  function  of  the  state, 
or,  for  that  matter,  the  Federal  Government, 
to  go  further  than  to  act  in  an  advisory  ca- 
pacity, except  in  the  construction  of  the  large 
works   mentioned. 

As  regards  the  experimental  field,  I  believe 
that  it  is  one  where  the  state  can  spend 
money  to  advantage — not  only  to  its  own  ad- 
vantage but  to  the  advantage  of  engineers,  as 
a  class. 

DISCUSSION  BY  MR.  JOHN  W.  ALVORD,  CONSULTING 
ENGINEER. 

Watching  closely  the  results  in  those  states 
where  the  boards  of  health  have  had  drastic 
powers,  I  observed  there  began  to  arise  rest- 
lessness and  discontent  among  local  authori- 
ties as  well  as  among  the  best  practicing  engi- 
neers engaged  in  sanitary  work.  It  could  be 
observed  also  that  in  certain  notable  cases 
there  was  not  that  open-mindedness  to  prog- 
ress, by  the  state  authorities,  that  it  would 
seem  ought  to  be  shown  by  a  great  authori- 
tative board.  Responsibility  seemed  to  beget 
prejudice  and  narrowness,  communities  began 
to  resent  the  fact  that  they  were  not  allowed 
reasonable  latitude  in  their  choice  of  methods. 

I  have  come  to  the  conclusion,  as  a  result  of 
a  good  many  years  of  study  and  thought  on 
this  subject,  that  the  functions  of  the  state 
sl-.ould  be  largely  confined  to  educational  work, 
to  experimental  work,  to  co-operation  with  the 
individual  community  in  its  sanitary  problems, 
and  in  some  cases  at  least  not  only  to  advice 
and  assistance,  but  emergency  measures  and 
moral  pressure  where  communities  persist  in 
menacing  the  outside  world,  as  well  as  them- 
selves, by  ignorance  or  neglect  of  obvious  san- 
itary precautions.  I  believe  it  best  not  to  go 
much  farther  than  this.  When  the  state  docs 
go  farther,  it  assumes  responsibilities  it  often 
does  not  know  how  to  meet.  It  practically  as- 
sumes all  the  responsiDility  of  the  local  com- 
munity, for  instance,  when  it  specifics  the  de- 
tails of  water  filtration,  sewage  disposal,  or  the 
cross-section  and  foundation  of  a  dam,  and  it 
certainly   relieves   the   private  practitioner   of 


any  responbility  for  the  design  when  he  be- 
comes in  effect  a  mere  draughtsman,  who  is 
reduced  to  the  necessity  of  carrying  out  the 
orders  of  a  state  functionary. 

Now  this  view  of  mine  has  seemed  to  some 
friends  in  public  health  work,  to  be  rather  a 
retrograde  step,  but  I  can  not  help  noticing 
that  in  every  state,  in  this  country  at  least, 
where  drastic  control  has  been  in  operation 
for  a  sufficient  time  by  state  boards  of  health — 
I  speak  of  public  health  because  I  have 
watched  that  department  of  public  control 
more  closely — there  has  been  a  decided  reac- 
tion, after  a  certain  number  of  years,  against 
such  drastic  control,  and  usually  a  successful 
reaction. 

I  think  that  the  state  is  serving  its  highest 
function  most  efficiently  when  it  confines  its 
attention  to  the  questions  with  which  the 
municipality  and  the  private  practitioner  can 
not  successfully  cope.  That  is  to  say,  the 
general  study  of  these  larger  questions,  such 
as  pure  water  supplies,  prevention  of  undue 
pollution  in  our  streams,  the  proper  disposal 
of  sewage,  tests  of  structural  material,  the  de- 
velopment of  the  resources  of  the  state  and 
the  conservation  of  such  resources.  A  certain 
amount  of  advice  and  co-operation  must  of 
necessity  accompany  all  these  lines  of  work. 
Advice  may  be  safely  given  where  it  is  not 
likely  that  the  community  would  seek  profes- 
sional advice  at  all ;  advice  as  to  dangers  that 
communities  run  in  public  health  is  always 
desirable;  advice  and  co-operation  with  the 
practicing  engineers  who  are  endeavoring,  as 
well  as  the  state,  to  educate  the  public  prop- 
erly upon  these  questions,  is  proper.  In  this 
way  I  think  the  state  really  exercises  its  high- 
est function  and  meets  with  its  best  success. 

I  have  no  sympathy  with  the  petty  jealousy 
which  would  criticise  state  control,  because 
in  some  cases  it  may  deprive  a  private  practi- 
tioner of  a  few  small  jobs,  for  I  believe,  in  a 
broader  view,  the  advantages  to  the  engineer- 
ing profession  by  state  departments,  conceived 
on  a  broad  co-operative  basis,  far  outweighs 
any  disadvantages  usually  encountered ;  but 
so  soon  as  the  state  educational  work  is  thor- 
oughly accomplished,  and,  for  instance  as  in 
this  particular  case,  the  rural  communities  of 
the  state  learn  what  good  bridge  and  culvert 
work  is,  the  attention  of  the  highway  commis- 
sion should  be  directed  to  other  and  more  use- 
ful educational  work  on  the  bettering  of  roads, 
leaving  the  minor  bridge  work  of  the  state  to 
be  done  by  the  private  practitioner,  where 
possible. 

DISCUSSION  BY    MR.   L.   K.   SHERMAN,  CONSULTING 
ENGINEER,    FORMER    ASSISTANT    CHIEF    ENGI- 
NEER  SANITARY   DISTRICT  OF  CHICAGO. 

I  am  in  favor  of  givin.g  advisory  powers  and 
powers  of  supervision  but  I  feel  that  man- 
datory powers  should  be  limited.  There  is  an- 
other point.  Shall  a  state  commission  or  a 
state  board  have  the  right  and  power  to  act- 
ually go  out  in  the  field  and  do  the  engineer- 
ing work?  For  instance,  we  are  agreed,  that 
we  do  not  want  a  state  board  of  health  to  is- 
sue mandatory  and  blanket  instructions  as  re- 
gards details  of  solving  the  sanitar\'  problems. 
I  think  we  are  agreed  that  we  would  not  dele- 
gate to,  for  example,  the  state  highway  com- 
mission, the  right  to  order  a  certain  municipal- 
ity to  improve  its  roads  whether  that  munici- 
pality saw  fit  to  or  not,  however  desirable 
that  road  improvement  might  be.  The  other 
point  in  question  is  this :  Should  the  state 
highway  commission,  should  the  state  water 
supply  or  the  board  of  health,  if  requested. 
actually  get  up  plans,  do  the  engineering,  if 
you  please,  for  these  communities?  That  is  a 
question  that  I  answered  in  the  negative  at 
one  time,  but  I  fail  to  sec  how  we  can  draw 
the  line.  I  fail  to  see  how  we  can  logically 
slop  there.  We  may  feel,  referring,  for  ex- 
ample to  the  state  highw.iy  commission,  that 
it  is  out  of  their  place,  it  is  not  their  function 
to  furnish  plans,  to  do  the  engineering  work 
in  direct  competition  with  private   engineers. 
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But  where  are  you  going  to  draw  the  line? 
Here  we  have  a  city  engineer  who  designs  the 
bridges,  the  pavements  and  the  sewers  for  a 
city.  There  you  have  a  county  or  maybe  a 
district  with  an  engineer  for  several  towns. 
You  can  go  still  farther,  if  you  please.  Why 
would  you  stop  several  cities,  maybe  several 
counties,  if  they  wish  to  employ  the  same  en- 
gineer? They  have  that  right.  It  is  only  one 
step  further  to  making  it  a  slate  engineer  who 
will  furnish  the  plans,  the  specilications  and 
the  engineering  to  any  and  all  cities  in  the 
state  if  they  wish  it.  Understand,  I  would 
have  this  optional.  They  could  get  this  ser- 
vice if  they  wished.  There  are  probably  some 
here  who  do  not  agree  with  me  on  this,  but  I 
think  that  is  a  logical  view  of  it,  and  certainly, 
so  far  as  results  are  concerned,  in  the  few 
instances  that  have  come  to  pass — take,  for 
e.xample,  the  state  highway  commission — the 
results  of  their  work  can  not  be  questioned. 
They  have  taken  up  a  field  that  heretofore  has 
not  been  covered  by  private  engineering  prac- 
tice ;  the  small  highway  bridges,  and  that  sort 
of  work,  they  have  placed  on  a  sound,  scien- 
tific engineering  basis.  Their  results  are  cer- 
tainly commendable.  I  happened  to  run  across 
two  instances  within  the  last  month.  One 
was  the  letting  of  contracts  by  the  old  method  ; 
contractors  coming  in  and  bidding  on  highway 
structures,  submitting  their  own  designs.  The 
other  was  bidding  according  to  the  designs 
furnished  by  the  state  highway  commission. 
In  the  latter  case  they  will  have  a  first  class 
job  at  a  reasonable  price.  In  the  former  case 
my  opinion  is  that  the  contractor  who  got  the 
job  has  it  for  a  structure  designed  with  a 
factor  of  safety  of  one. 

DISCUSSION    BY    MR.    A.    N.    JOHNSON,    ENGINEER 
ILLINOIS     STATE    HIGHWAY    COMMISSION. 

The  conditions  here  in  Illinois,  and,  in  fact, 
all  the  upper  Mississippi  valley,  as  you  know, 
have  presented  an  expenditure  of  public  money 
that  unquestionably  would  have  been  better 
and  more  efficiently  made  if  done  under  engi- 
neering supervision.  Speaking  broadly,  it  had 
not  been  under  the  control  of  engineers,  and 
the  state  in  this  particular  has  not  interfered 
with  or  narrowed  the  field  of  the  private  engi- 
neer. I  will  not  pretend  to  say  that  there 
have  not  been  cases,  where,  if  the  community 
had  not  called  upon  the  state  highway  commis- 
sion, a  private  engineer  might  have  been  called 
in.  But  of  the  some  thousand  and  more  calls 
that  we  have  had,  I  can  state  fairly  that  there 
have  not  been  five  that  I  know  of  where  the 
community  would  have  employed  an  engineer 
in  any  capacity  whatever ;  and  as  the  law  says 
the  state  commission  shall  give  advice  when 
asked  to  do  so  by  municipalities  and  town- 
ships, we  can  not  draw  any  line  or  say  that 
we  will  not  give  this  advice.  As  a  matter  of 
fact,  in  a  far  greater  number  of  instances  in 
our  work,  it  has  resulted  in  our  turning  the 
attention  of  the  local  authorities  to  some  prac- 
ticing engineer  as  being  better  able  to  handle 
their  work  than  we  could. 

In  those  cases  which  have  come  under  my 
observation  where  the  private  engineer,  more 
particularly  on  highway  bridge  work,  has 
been  called  in,  it  has  often  resulted  in  not 
much  better  results  to  the  local  community 
than  the  conditions  which  have  existed  and 
do  exist  in  the  majority  of  cases  today 
when  plans,  if  any,  are  submitted  by  the  con- 
tractor himself;  for  the  reason  that  the  con- 
sulting engineer  necessarily  first  has  his  fee 
to  secure.  If  he  is  to  get  the  fee  he  has  to 
do  the  work,  and  under  the  conditions  under 
which  he  must  take  the  work,  he  usually  en- 
ters into  a  competition.  The  local  authorities 
themselves  are  not  competent  to  see  and  un- 
derstand that  a  good  engineer,  with  well  con- 
sidered plans,  must  be  paid  a  certain  amount 
of  money.  They  usually  do  not  understand 
or  appreciate  that  point  at  all.  In  most  in- 
stances they  will  take  the  plans  that  are  of- 
fered to  them  for  the  least  money  or  for  the 
least  fee.  In  other  words,  the  public  again  in 
this  case  is  practically  unprotected,  and  there 
is  little  difference  between  all  the  contractors 
bidding  on  plans  secured  in  this  manner  or  the 
contractors  themselves  oflfering  their  own 
plans. 

As   a   matter   of   fact   the   engineer  has  not 


been  called  in  bv  local  authorities,  so  that  in 
this  phase  of  the  state's  activity  m  engineer- 
ing work  it  seems  to  me  that  the  state  has 
simply  opened  up  to  the  engineering  profes- 
sion a  branch  of  work  that  heretofore  has 
been  closed,  and  wdiile  the  engineers  will  not, 
perhaps,  do  this  work  in  a  private  capacitv, 
thev  will  do  it  in  a  public  capacity.  We  shall 
have,  this  summer,  at  work  in  our  ofhce, 
about  fifty-tive  engineers.  A  few  years  ago 
there  was  no  similar  field  open  for  employ- 
ment to  them.  Today  the  people  are  apprecia- 
tive enough  of  this  class  of  work  or  of  having 
this  class'of  work  put  under  disinterested  en- 
gineering supervision,  to  now  require  their 
emplovment.  So  I  think  the  statement  can 
1)6  "we'll  sustained  that  the  work  of  the  state 
highwav  commission  has  opened  to  the  engi- 
ne"ering'  profession  activities  that  were  before 
practicallv  closed  to  it.  . 

But  this  whole  matter  should  be  viewed  in 
a  broader  light  than  merely  in  its  relation  to 
the  engineering  profession.  To  the  speaker 
it  marks  a  distinct  advance  towards  efficiency 
in  public  work,  and  as  in  the  particular  mat- 
ter under  discussion,  engineering  supervision 
is  productive  of  better  expenditure  of  public 
money,  so  it  is  evident  that  whether  engi- 
neers are  to  be  employed  in  a  private  or  a 
public  capacity,  is  a  question  that  will  be  de- 
cided aside  from  any  opinion  engineers  per- 
sonallv  mav  have  on  this  question.  Experi- 
ence has  w'ell  shown  that  wherever  the  pub- 
lic has  a  project  under  consideration,  the  pub- 
lic should  have  its  own  engineer  in  charge, 
who  is  capable  either  of  carrying  on  the 
project  itself  or  at  least  of  being  able  to  de- 
cide as  to  the  suitability  of  plans  submitted  by 
other  engineers,  if  the  particular  piece _  of 
work  is  one  that  calls  for  high  specialization. 

In  the  case  of  road  and  bridge  work, 
where  the  public  has  a  constant_  demand  for 
engineering  services  of  a  certain  character, 
there  can  be  little  doubt  but  that  the  .best  way 
for  this  to  he  handled  on  the  part  of  the  pub- 
lic is  for  the  public  to  have  its  own  engi- 
neer. This  has  been  the  practice,  and  is  to- 
day the  practice  in  all  large  cities,  and,  as  has 
been  brought  out  in  this  discussion,  there  can 
in  this  particular  be  no  logical  difference  be- 
tween the  advantage  gained  by  a  closely  set- 
tled community  and  what  would  be  gained 
by  a  community  more  widely  dispersed  in 
area. 

DISCUSSION    BY    MR.    ERNEST    MC  CULLOUGH,    CON- 
SULTING   ENGINEER. 

I  would  like  to  see  the  relation  of  the  state 
to  engineering,  during  my  life,  fimited  to  the 
following: 

(1)  The  state  board  of  health  to  provide 
minimum  requirements  for  the  purification  of 
water  and  sewage  and  let  each  community 
select  its  own  experts  to  prepare  plans.  These 
plans  to  be  approved,  not  by  a  low  paid  man, 
but  by  eminent  experts  who  shall  be  paid  by 
the  community  affected  and  not  by  the  state. 

(2)  The  state  engineer  to  fix  regulations 
for  the  design  and  construction  of  all  struc- 
tures used  by  the  public  or  intended  for  the 
public  benefit ;  this  to  cover  buildings,  bridges 
and  dams.  The  communities  or  corporations 
erecting  these  structures  to  be  allowed  to  se- 
lect their  own  designers  and  engineers  and 
the  plans  to  be  subject  to  the  approval  of  the 
state  engineer,  but  his  decision  to  be  sub- 
mitted to  other  experts  in  case  the  designers 
for  the  owners  object  to  his  ruling. 

(3)  The  creation  ultimately  of  a  state  en- 
gineering department  which  will  have  the  care 
of  all  roads  and  bridges,  even  making  all  the 
designs  and  superintending  construction  and 
repairs,  but  limited  to  this  work  exclusively, 
all  expense  to  be  borne  locally. 


A  summary  of  consumers,  supplied  by  the 
water  works  of  Montevideo,  Uruguay,  shows  a 
.58  per  cent  increase  in  the  last  five  years. 
In  1907  service  was  supplied  to  1.5.670 ;  in  1908, 
to  16,839;  in  1909,  to  18.841;  in  1910,  to  21,- 
763;  in  1911,  to  24,890.  During  these  five  years 
there  has  been  a  considerable  outlay  of  cap- 
ital, but  a  corresponding  increase  of  earnings 
has  enabled  the  company  to  pay  an  8  per  cent 
dividend  for  the  past  three  years.  The  gross 
receipts  of  the  company  are  given  as  $770,489 ; 
the  current  expenses,  $248,002. 


Properties    and    Economics    of    Tufa 
Cement  as  Used  on  the  Los  An- 
geles Aqueduct, 

The  extensive  use  of  a  modified  cement  in 
constructing  the  Los  Angeles  .-Xqueduct  is 
given  particular  importance  by  the  magnitude 
of  that  work  and  by  its  purpose.  Some  1,500,- 
000  bbls.  of  cement  are  called  for  by  the  con- 
crete structures  of  the  aqueduct  and  these 
structures  are  frequently  concrete  flumes  and 
concrete  pipes  whose  rupture  might  entail  se- 
rious consequences.  In  a  paper  entitled  "Tufa 
Cement  as  Manufactured  and  Used  on  the 
Los  Angeles  Aqueduct,"  in  Proceedings  Amer- 
ic.m  Societv  of  Civil  Engineers,  Vol.  xxxviii. 
p.  1191,  Mr.  J.  B.  Lippincott  outlines  the  char- 
acteristics of  the  modified  cement  and  discusses 
the  saving  which  has  resulted  from  its  use. 
The  paper  will  be  read  in  full  before  the  So- 
ciety on  Dec.  4,  and  the  following  is  an  ab- 
stract : 

The  city  has  built  a  standard  Portland 
cement  plant  on  the  Southern  Pacific  R.  R., 
near  the  center  of  the  aqueduct  line,  at  a  place 
named  Monolith,  which  is  the  brand  name 
given  to  the  cement.  The  mill  has  a  capacity  of 
1,200  bbls.  per  day.  The  operation  of  the  mill  is 
successful,  and  the  cost  of  producing  the 
cement  is  reasonably  low. 

There  are  six  other  Portland  cement  works 
in  California,  the  products  of  which  are  relia- 
ble and  satisfactory.  Apparently,  however, 
there  is  a  definite  agreement  among  these  man- 
ufacturers as  to  the  selling  price.  It  was  not 
contended  that  the  city  could  manufacture 
cement  either  cheaper  or  better  than  some  of 
these  larger  plants;  but  the  location  of  the 
city's  cement  plant  on  the  line  of  the  aqueduct 
eliminates  25  or  30  cts.  per  barrel  in  freight 
charges,  and  it  was  believed  that  the  city  could 
manufacture  its  cement  on  the  line  of  the 
work  at  a  price  which  probably  would  be  lower 
than  that  for  which  manufacturers  would  sell 
their  delivered  product.  Moreover,  by  having 
its  own  mill,  the  city  is  assured  of  deliveries  at 
the  rate  required. 

The  Monolith  cement  mill  is  14  miles  from 
Mojave.  .\  railroad  has  been  built  under  con- 
tract with  the  city  by  the  Southern  Pacific 
Co.,  140  miles  long,  northward  from  Mojave, 
along  the  line  of  the  aqueduct;  because  of  this 
special  contract,  however,  freight  rates  on  this 
new  line  arc  high,  and  amount  to  nearly  1  ct. 
per  barrel-mile. 

Three  tufa  cement-grinding  plants  have  been 
established  on  the  line  of  the  aqueduct,  name- 
ly, Haiwee,  Fairmont,  and  Monolith,  extensive 
deposits  existing  at  each  of  these  points. 
Ilaiwec.  where  the  northern  tufa-grinding  plant 
has  been  built,  is  120  miles  by  rail  from  Mono- 
lith, and  106  miles  north  from  Mojave.  The 
southern  tufa-grinding  plant,  at  Fairmont,  is 
about  20  miles  from  the  railroad  and  south- 
west from  Mojave.  Transportation  charges 
from  Monolith  to  both  Haiwee  and  Fairmont 
amount  to  90  cts.  per  barrel.  As  the  tufa 
cement  process  converts  1  bbl.  of  standard 
cement  into  2  bbls.  of  tufa  cement,  there  is 
sived  in  transportation  charges  alone  about 
45  cts.  per  barrel  on  the  tufa  cement  product. 
Tufif  or  tufa  is  a  volcanic,  pumiceous  rock 
composed  of  minute  particles  bearing  indica- 
tions of  having  been  laid  down  in  water  and 
partly  consolidated.  Sometimes  tufa  is  a 
calcareous  deposit,  but  that  used  for  the  man- 
ufacture of  the  cement  described  herein  is  of 
volcanic  origin.  It  is  of  a  grayish  or  creamy 
color  and  has  a  low  specific  gravity  when  in 
rock  form  ;  when  pulverized,  the  powder  has  a 
specific  gravity  of  2.2. 

According  to  Dana's  "Manual  of  Geology," 
puzzuolana  is  a  light-colored  tufa  found  near 
Rome  and  elsewhere  in  Italy,  and  is  used  for 
making  hydraulic  cement.  Puzzuolana  is  a 
local  name,  and  tufa  or  tuff  is  the  geological 
term.  Samples  obtained  from  Italy  through 
the  Consular  Service  in  Rome  show  the  puz- 
zuolana to  be  a  light  purple-colored  fragmental 
material  having  somewhat  the  appearance  of 
volcanic  a.shes,  and  unconsolidated.  Its  analy- 
sis is  given  in  Table  I.  The  tufa  used  on  the 
Los  Angeles  aqueduct  resembles  the   German 
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TABLE    1— ANALYSIS    RECORD    OF    VARIOUS    TIFAS. 
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Italian   tufa 3/25  42.36 

Italian  puzzuolana 3/25  45.68 

R;Og  =  FejOj  +  AI3O3.      tTrace. 


0 

0 

Q, 

0 

0 

i 

lb 

<e. 

a> 

d 

C 

15 

« 

Ik 

< 

0 

«5 

Vi 

rH 

11.89 

41.05 

3.04 

8.52 

16.15 

2.S6 

t 

0.116 

3.22 

17.11 

1.81 

t 

0.035 

6.51 

17.10 

2.60 

Alkalies 

13.89 

2.52 

11.37 

1.80 

2.95 

0.429 

6.28 

4.7 

18.75 

2.90 

15.86 

9.57 

5.61 

28.35 

9.15 

0.54 

0.56 

13.68 

30.09 

11.95 

3.70 

0.56 

6.30 

trass,  used  in  the  manufacture  of  the  German 
trass  cements. 

All  the  tufa  along  the  aqueduct  occurs  in 
teds  100  ft.  or  more  in  thickness,  and  shows 
■distinct  lines  of  stratification,  indicating  that 
it  was  laid  down  in  water.  The  beds  near 
Haiwee  are  in  the  immediate  neighborhood  of 
ancient  volcanoes  and  lava  flows.  Ancient 
-craters  exist  in  the  desert  between  Fairmont 


sand  are  filled  with  the  ground  sand,  the 
gradation  of  the  concrete  aggregates  being 
thus  carried  one  step  farther.  This  silica  is 
not  soluble  with  lime,  and  the  cement  is  im- 
proved by  the  regrindiug.  In  1899  the  United 
States  Geological  Survey  made  investigations 
of  sand  cement  along  the  upper  portion  of  the 
Gila  River,  in  Arizona.  The  tests  were  made 
by  laboratory  grinds  and  are  shown  in  Table 
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Fig.    1. — Strength    Time    Curves   for    Varying    Proportions    of    Tufa. 


.^nd  Monolith.  The  Fairmont  tufa  is  the 
purest  of  the  three  deposits.  It  is  fine-grained 
or  comminuted,  and  portions  of  the  bed  are 
entirely  free  from  pebbles  or  other  foreign 
matter.  The  Haiwee  tufa  is  quite  free  from 
pebbles,  but  it  contains  some  mica,  which 
makes  the  grinding  slower.  The  tufa  rock  at 
Monolith  is  more  compact,  and  has  a  specific 
gravity  of  1.97.  It  contains  a  good  many  peb- 
bles of  a  flinty  character,  and  occasionally 
granitic,  which  makes  the  grinding  slower,  but 
does  not  afi^ect  the  quality  of  the  product. 
The  three  tufas  used  on  the  aqueduct,  when 
blended  with  cement,  are  much  the  same  in 
strength,  the  average  monthly  tests  showing 
greater  strength  first  at  one  mill  and  then  at 
another. 

Silica  cement  is  a  term  applied  to  mixtures 
•  of  cement  and  silica,  usually  in  the  form  of 
sand,  ground  together  in  a  dry  state  to  a 
greater  fineness  than  the  Portland  cement. 
This  mixture  is  then  used  with  sand  and 
gravel,  as  in  the  ordinary  method  of  preparing 
concrete.  The  proportion  of  oure  cement  is 
reduced  without  a  corresponding  reduction  in 
the  strength  of  the  concrete.    The  voids  in  the 


II.  The  silica  used  was  a  rock  known  as 
pearlite,  which  is  a  form  of  rhyolite,  from  the 
Butte  dam  site,  and  also  a  quartzite  from  the 
San  Carlos  dam  site. 

All  the  tests  were  made  with  the  same  sam- 
ple of  cement.  The  mixtures  were  made  by 
weight.  It  will  be  noted  in  Table  II  that,  in 
the  case  of  the  silica  cements  Nos.  1  and  2, 
all  the  cement  used  was  passed  through  a  200- 
mesh  screen.  This  was  unfortunate,  because 
it  gave  an  abnormal  fineness,  and  consequently 
an  undue  strength  is  shown ;  but,  in  the  case 
of  Nos.  5  and  6,  the  straight  cement  was 
treated  in  a  similar  manner,  so  that  compari- 
sons are  possible.  The  sands  used  were  stand- 
ard in  size,  but  were  not  standard  testing 
sands.  Comparisons  of  Test  No.  3  with  Test 
No.  5  show  the  efifect  of  fine  grinding  on 
standard  cements. 

Since  1903  the  writer,  from  time  to  time,  has 
investigated  the  possibility  of  blending  tufas 
with  cement.  He  identified  the  Haiwee  deposit 
of  tufa,  and  shipped  some  of  it  to  the  labora- 
tory at  the  Monolith  cement  mill.  This  led  to 
the'  identification  of  the  ledge  of  tufa  in  the 
immediate  neighborhood  of  the  mill  and  also. 


TABLE   II.— RESULTS   OF   TESTS   OF   PORTLAND   SAND   CEMENT. 
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to  the  discovery  of  the  Fairmont  deposit.  The 
tufa  was  first  ground  with  cement  experiment- 
ally in  the  laboratory,  and  showed  satisfactory 
tests.  The  experiment  of  mixing  the  ground 
tufa  with  slacked  lime,  without  any  cement, 
was  also  tried,  and  it  was  found  that  this 
would  set  under  water  and  slowly  become 
hard,  but  it  checked  in  drying  in  the  pats. 
This  hydraulic  property  indicated  the  solubil- 
ity of  the  tufa  in  hydrated  lime  and  its  power 
to  combine  with  the  excess  of  lime  in  the 
cement.  This  docs  not  occur  with  silica 
cement. 

A  mill  run  was  then  made  at  Monolith,  and 
a  length  of  several  hundred  feet  of  canal  was 
lined  with  tufa  cement  concrete,  in  order  to 
observe  its  working  conditions  in  the  field. 
As  this  proved  satisfactory,  it  was  decided  to 
build  tufa  regrinding  mills  at  both  Fairmont 
and  Haiwee. 

The  Fairmont  mill  consists  of  a  Climax  jaw 
crusher  which  breaks  the  tufa  to  about  a  IM- 
in.  size.  It  is  then  carried  to  a  No.  8  Krupp 
ball  mill,  where  it  is  ground  to  pass  through  a 
20-mesh  screen  or  finer.  This  ground  tufa  is 
then  blended  in  equal  parts  by  volume  with 
the  standard  cement.  This  blend  is  then  con- 
veyed to  a  Gates  tube  mill,  6x16  ft.  in  size,  and 
the  tufa  and  cement  are  ground  together  to  a 
tincncss  of  DO  per  cent  or  more,  passing 
through  a  200-mesh  sieve.  The  cost  of  the 
plant  was  $27,000.  The  grinding  is  much  freer 
(luring  the  dry  summer  months  in  California 
than  during  the  wet  winter  weather.  .A  little 
moisture  in  the  tufa  seriously  reduces  the 
product,  as  it  coats  the  pebbles,  thus  lowering 
their  grinding  efficiency.  At  the  Fairmont 
mill  it  was  found  that,  under  natural  condi- 
tions, from  1,200  to  1,500  sacks  of  tufa  cement 
could  be  ground  per  24  hours.  By  arranging 
crude  drying  devices  and  driving  off  the 
moisture  in  the  tufa  with  a  slow  wood  fire,  this 
output  was  increased  to  from  1,800  to  2.000 
sacks  per  day.  In  both  the  Hiawee  and  Fair- 
mount  quarries,  the  capacity  of  the  ball  mill 
is  -10  per  cent  in  excess  of  the  capacity  of 
the  tube  mill. 

Table  1  shows  the  analysis  of  various  tufas, 
including  the  Italian  samples  and  Hawaiian 
lavas.  Tests  were  made  in  the  laboratory  by 
mixing  1  lbs.  of  tufa,  4  lbs.  of  cement,  and  1 
lb.  of  slacked  lime.  This  gave  a  result  from 
.50  to  7-5  lbs.  per  square  inch  stronger  than 
when  only  tufa  and  cement  were  used.  Sub- 
sequently, some  mill  runs  were  made  with  lime 
added  in  this  manner,  but  they  did  not  con- 
firm the  laboratory  tests  with  lime,  and  the 
practice  of  adding  the  latter  has  not  been  con- 
tinued. Mill  runs  were  made  with  varying 
proportions  of  tufa  at  the  Fairmont  plant, 
and  the  results,  with  different  percentages  of 
tufa,  are  given  in  Fig.  1.  These  tests  are  not 
fully  sustained  by  later  mill  and  laboratory 
tests,  in  that  the  higher  percentages  of  tufa  at 
first  shown  were  relati\-ely  too  strong.  Pos- 
sibly the  mill  run  was  not  long  enough  to 
establish  thoroughly  the  various  ratios  in  the 
output.  Finely  ground  Monolith  tufa  mixed 
with  thoroughly  hydrated  lime  in  the  ratio  of 
75  per  cent  of  lime  to  25  per  cent  of  tufa  was 
made  into  briquettes  with  sand  in  tlw  ratio  of 
3  to  1.  The  briquettes  were  left  in  a  damp 
closet  for  28  days  and  then  innnersed  in  water, 
and  gave  the  following  strengths : 


T  davn.         2S  days. 
40  lbs.  SO  lbs. 


3  months. 
70  lbs. 


6  months. 
225  lbs. 


The  briquettes  w«re  softened  on  the  surface 
by  the  action  of  the  water. 

Table  III  shows  typical  tests  of  the  regular 
mill  runs  of  the  tufa  cements,  as  manufactured 
at  Fairmont  and  Haiwoc.  and  a«  used  in  the 
construction  of  the  a(|ueiluct.  .V  feature  to  note 
is  the  constant  growth  in  strength  of  the  sam- 
ples. They  are  occasionally  below  the  stand- 
ard of  strength  required  by  the  American  So- 
c'clv  for  resting  Materials  for  7  days  (.from 
l.iO  to  200  Ihs.V,  but  are  above  the  standard 
for  28  days  ( from  200  to  300  lbs.).  As  far  as 
tested,  the  tufa  cements  manufactured  on  the 
aqueduct  uniformly  show  this  growth  in 
strength  with  age,  and  in  this  respect  arc  su- 
perior to  the  tests  for  strength  in  straight 
cement,  which  oftvn  show  a  loss  after  28  days. 
Tests  made  by  the  SaiUa  Fc  Railway  indicate 
that  this  loss  in  strength  of  straight  cement 
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TABLE   III.— TYPICAL   SAND   BRIQUETTE   TESTS,  AT  MONOLITH.  CAL. 
•5;        , Tensile    Strength. ^ 
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continues,  as  far  as  observed,  through  a  5-year  Straight  cements  which  are  slow  in  harden- 

period,  in  four  out  of  five  brands  tested.  ing  show  the  greatest  ultimate  strengths,  and 

As  tufa  cements  are  high  in  silica,  and  as      a  high  7-day  test  is  regarded  with  suspicion. 
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Fig.  2. — Short  Time  Test  Results  of  50  Per  Cent  Tufa  Cement. 

the  silicates  of  lime  are  the  more  enduring  but  Briquettes  made  of  pure  tufa  cement  with- 

slower  portion  in  the  cements,    this    growing       out   sand   do   not   show   as   great   strength   as 
strength   in   tufa  cement     is     quite     rational.       neat    cement,   but   as   cement    is    not    used   in 

TABLE  IV.— TUFA  SAND  BRIQUETTE  TESTS,    WITH    VARYING    PROPORTIONS    OF    TUFA. 
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practice  in  this  form,  it  is  relatively  unim- 
portant. The  leaner  the  mixture  in  sand 
briquettes,  the  greater  the  superiority  of  the 
tufa  cements  is  shown  to  be.  Broadly  speak- 
ing, sand  briquettes  containing  50  per  cent  of 
tufa  cement  show  marked  superiority  in  ulti- 
mate strength  over  straight  cement  sand 
briquettes. 

Figure  2  shows  graphically  the  average  of  all 
breaks  of  three  tufa  cements  manufactured  by 
the  city  of  Los  Angeles  during  September, 
1911.  The  standard  Monolith  cement  is 
blended  with  50  per  cent  of  tufa  by  volume. 
This  is  the  standard  practice  on  the  aqueduct 
work.  In  making  the  test  briquettes,  the 
straight  cement  and  tufa  cement  are  mixed 
with  standard  sand  in  the  ratio  of  3  to  1  by 
weight,  except  in  the  one  case  shown,  where 
the  mix  is  3  to  1  by  volume.  The  tufa  cement 
weighs  83  lbs  per  cubic  foot,  and  the  straight 
cement  95  lbs.  Standard  sand  weighs  110  lbs. 
per  cubic  foot.  A  mixture  by  weight,  as  com- 
pared with  volume,  between  tufa  cement  and 
straight  cement,  therefore,  gives  the  former  an 
advantage  of  14  per  cent  in  quantity  of  cement 
used.  However,  in  mixing  the  tufa  cement 
with  sand  by  volume,  and  straight  cement  with 
sand  by  weight,  and  making  the  comparison, 
this  is  reversed,  as  the  sand  weighs  16  per 
cent  more  than  straight  cement.  In  making 
concrete  the  field  practice  is  to  mix  by  volume, 
which,  in  the  briquette,  gives  an  idea  of  the 
strengths  obtained  in  field  practice  with  the 
tufa  cements.  Figure  2  shows  that  the  tufa 
cements  are  slower  in  getting  their  strength, 
usually  attaining  equal  strength  with  the 
standard  cement  in  from  6  to  10  days,  but  con- 
tinuing to  grow  in  strength,  as  far  as  ob- 
served, as  shown  in  Figure  3.  All  tests  made 
in  the  aqueduct  laboratories  indicate  this  con- 
tinued growth  in  strength  of  tufa  cements. 
The  standard  cement,  however,  shows  a  loss  in 
strength  between  1  and  4  months,  and  then  a 
slow  recovery.  Other  California  cement  tested 
in  the  aqueduct  laboratories  shows  similar  loss. 

Table  IV  shows  a  series  of  tufa  cement 
laboratory  tests  with  varying  proportions  of 
Monolith  tufa  with  Monolith  cement.  This 
table  is  not  in  harmony  with  the  mill-run  tests 
shown  in  Fig.  1,  but  it  appears  to  be  the  more 
rational.  It  will  be  noted  that  there  is  far  less 
difference  in  the  strengths  at  the  end  of  3 
months  than  at  the  end  of  7  days.  Unfortu- 
nately, the  results  of  the  1-year  tests  are  not 
yet  available. 

Table  V  shows  the  tests  of  a  mill  run  of  75 
per  cent  Haiwee  tufa.  It  will  be  noted  that 
the  6-month  tests  show  a  fine  increase  in 
strength  over  the  28-day  tests. 

In  addition  to  the  laboratory  tests  of  the 
strength  of  the  tufa,  the  sands  and  gravels 
which  are  used  along  the  line  of  the  aqueduct, 
were  made  into  concrete  with  the  tufa  cements 
and  cast  into  test  slabs,  6  ft.  wide  and  12  ft. 
5%  ins.  long,  and  loaded  to  destruction.  These 
slabs  were  similar  to  those  used  in  covering 
the  aqueduct.  The  slabs  were  reinforced  in  a 
manner  similar  to  the  reinforcement  used  in 
the  construction  of  the  aqueduct.  The  wire 
mesh  used  is  manufactured  by  the  American 
Steel  &  Wire  Co.,  being  from  58  to  42  ins. 
wide.  The  practice  was  to  roll  these  bundles 
longitiidinally  along  the  roof  of  the  aqueduct. 
The  mesh  is  triangular,  4  ins.  on  a  side,  with 
No.  12  longitudinal  and  No.  14  diagonal  wires. 
The  concrete  was  made  by  hand,  covered  with 
a  layer  of  earth  and  kept  wet  for  20  days, 
after  which  the  slabs  were  dried  until  they 
were  tested.  The  slabs  were  put  over  piers 
with  a  clear  span  of  11  ft.  5%  ins.  A  water 
load  was  used,  a  large  canvas  bag  being  put 
inside  of  a  wooden  frame.  Tests  were  first 
made  with  earth  loads,  but  the  arching  effect 
of  the  earth  destroyed  their  value.  Tufa 
cements  of  van,^ing  proportions  were  used, 
and,  in  these  field  tests,  the  50  per  cent  blende 
gave  the  most  satisfactory  results.  The  tufa 
cement  concretes  were  stronger  than  the 
others.  The  tests  with  the  straight  cement 
slabs,  unfortunately,  were  made  with  the  re- 
inforcing rods  running  straight  across  the 
bottom  of  the  slab,  instead  of  being  bent  up  at 
the  two  sides,  as  was  the  case  with  the  tufa 
cement  slabs.  In  no  case  were  the  rods 
broken   in   the   tests.     The   tufa   concrete  had 
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greater  flexibility  than  the  straight  cement  con- 
crete. .'Vtter  having  made  this  series  of  tests 
the  tufa  cement  was  adopted  for  all  classes  of 
construction  work  on  the  aqueduct,  including 
the  concrete  pipe.  Five  concrete  pipes  10  ft 
in  diameter,  and  having  a  9-in.  shell,  reinforced 
with  circular  rods  4  in.  apart,  have  now  been 
made  of  tufa  cement,  the  mixture  being  1 -2 -4 
i-""^  P'P«s  have  been  made  for  heads  up  to 
-^5  ft.  They  have  all  been  filled  with  water 
but  one  which  is  necessarily  empty  until  cer- 
tain other  connecting  work  is  completed. 
Where  they  have  been  tested,  the  pipes  are 
tight,  with  one  exception  where  a  slight  circu- 
lar crack  developed.  When  this  pipe  was 
hlled  with  water  and  soaked  up,  the  crack 
closed  and  became  tight.  In  no  case  have  any 
longitudinal  cracks  developed  and  it  is  be- 
lieved that  the  entire  water  load  is  carried 
by  the  concrete  alone.  When  concrete  takes 
Its  set,  It  shrinks  slightly  and  throws  the  cir- 
cular reinforcing  steel  under  compression  Be- 
fore the  steel  can  carry  the  load,  it  must  come 
under  tension,  and  experience  with  concrete 
pipe  elsewhere  indicates  that  there  is  enough 
movement    between    these    two    conditions    of 
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the  cement  combines   with   the   silicas  in  the 
tufa. 

COST   TO    MANUFACTURE. 

The    average    cost    of    blending    1    bbl     of 
straight   cement   so   as   to   produce  2  bbls    of 
tufa  cement  with  the  small  mills  installed  on 
the   Los   Angeles   aqueduct   is   about   74   cts 
distributed   as   follows: 

Cost  per  bbl. 
General  expense— labor,  live  stock,  etc.^'w  04*" 
Qu1i'Vrying°"'^'':.^'.V*^  '''^-  ""  "*'-'"•■■•     O.ioS 
Mill  operations   ....'.'.'.'.'.! .' ' ' " .' ' ' ." ' ' .' ' ' .' ;  _'  _'    o  20* 

Net   milling   cost ."o'i? 

The  process  of  blending  1  bbl.  of  straight 
cement  with  an  equal  part  by  volume  of  tufa 
gives  a  resulting  product  of  approximately  10 
per  cent  in  volume  in  excess  of  2  bbls  of  tufa 
cement.  For  this  reason,  a  little  more  than  1 
cu.  ft.  of  tufa  cement  is  put  in  a  sack.  A  sack 
of  tufa  cement  weighs  8.3  lbs.  The  cost  of 
milling  tufa  cement  will  vary  with  the  density 
of  the  rock.  This  •cost  of  37  cts.  per  barrel 
of  tufa  cement  applies  to  all  three  of  the  tufa- 
grinding    plants.     The    tufa    at    Monolith    is 
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Fig.  3.— Long  Time  Test  Results  of  50  Per  Cent  Tufa  Cement. 


tension  and  compression  of  the  steel  to  cause 
a  longitudinal  crack  in  the  concrete  unless  it 
carries  the  entire  load.  As  a  practical  work- 
ing test,  therefore,  this  pipe  of  tufa  concrete 
demonstrates  the  quality  of  the  material. 

The  tufa  concrete  has  also  been  used  suc- 
cessfully in  the  lining  of  some  tunnels  in 
which  the  ground  is  exceedingly  heavy,  and 
where  the  sets  in  the  tunnel,  ma'de  of  10x10- 
m.  timbers,  spaced  from  2  to  3  ft.  apart,  were 
repeatedly  crushed.  The  tunnel  lining,  which 
has  a  theoretical  thickness  between  posts  of 
14  ins.  has  not  shown  any  failure.  In  the 
heaviest  ground,  however,  6-in.  steel  I-beams 
were  placed  and  wedged  up  against  the  lag- 
,ging,  the  wooden  sets  then  being  taken  out. 
This  was  done  because  in  some  instances  the 
timbers  were  so  close  to.gether  that  they  re- 
duced seriously  the  thickness  of  the  concrete 
tunnel  walls.  The  steel  I-beams  are  left  em- 
bedded in  the  concrete  as  a  reinforcement. 

Laboratory  tests  of  tlie  tufa  product  are 
made  continuously  at  all  the  tufa  mills,  and 
samples  are  also  sent  to  the  main  laboratory 
at  the  Monolith  cement  plant.  Figures  2  and 
3  represent  an  average  of  a  month's  breaks 
of  briquettes  made  with  equal  parts  by  volume 
of  straight  cement  and  tufa  mixed  with  three 
parts  of  standard  sand.  These  are  fairly 
typical  of  the  average  monthly  mill  runs,  the 
tufa  cements  showing  better  results  than  the 
straight  cements  and  also  showing  a  continued 
hardening.  In  the  case  of  the  German  trass 
cements,  this  hardening  is  known  to  continue 
for  a  period  of  five  years.  The  lower  line  on 
Fig.  3  shows  the  average  of  a  great  number 
of  breaks  of  various  Portland  cements  at  the 
Philadelphia   Testing   Laboratories. 

A  striking  feature  of  the  tufa  cement  is  that, 
in  all  the  four  years  in  which  it  has  been 
tested,  there  has  never  been  a  pat  which  failed 
under  the  boiling  test.  This  indicates,  fur- 
ther, that  any   free  lime  which  may  occur  in 


denser  and  slower  to  grind;  but,  as  this  tufa 
mill  IS  a  part  of  a  larger  plant,  the  milling 
costs  are  no  greater  than  at  the  other  two 
places. 

ACTION    OF    TUFA    CEMENT    IN    FIELD    WORK. 

Tufa  cement  is  more  sensitive  and  require! 
greater  care   in   curing   than   straight   cement, 
because  it  is  slower  in  reaching  its  final  hard- 
ness.    As  a  rule,  Los  Angeles  aqueduct  tufa 
cements  will  show  as  great  strength  in  7  days 
as  the  straight  cements,  and  after  that  period 
the  tufa  cement  gains  in  strength  faster  than 
the  straight  cement.     (See  Fig.  2).   The  tufa 
cement  has  to  be  kept  wet  longer  in  hot  weath- 
er  to   attain   full   strength,   and   is   subject  to 
frost   longer  in  cold   weather.     In   slab   work, 
where    it   is    supported    by    forms,    the   forms 
should  be  left  in  two  or  three  days  longer  with 
tufa  cement  than  with  straight  cement.  When 
the  aqueduct  roof  slab   (which  has  a  span  of 
11  ft.  5  ins.)  is  made  of  tufa  cement,  the  forms 
are  stripped   in  6  days,   in   moderate  weather. 
The  particular  places   for  which   tufa   cement 
IS   adapted    is    in    massive   work,    foundations, 
and  in  wet  places.     It  is  not  claimed  that  it  is 
suitable   for   high,   thin   walls   exposed   to   the 
dry   air  of  arid    regions.     It   may   be.  but   this 
has  not  yet  been  demonstrated  on  this  work. 
Gagings   made   in   arid    America   show   that 


the  greater  portion  of  irrigation  water  divert- 
ed m  earthen  canals  is  lost  by  seepage  before 
U  reaches  the  fields.  A  lean  tufa  cement  con- 
taining 75  per  cent  of  tufa  could  be  used  for 
earthen  canal  linings,  and  would  be  fully  as 
dense  as  concrete  made  with  straight  cement 
It  would  have  sufficient  strength  to  stand  up 
on  1 :1  slopes,  and  it  can  be  given  as  smooth 
a  surface  as  ordinary  concrete.  A  length  of 
several  hundred  feet  of  open  canal  lining  of 
this  kind  has  been  put  in  the  open  flood  sec- 
tion of  the  Los  Angeles  aqueduct,  with  7,5  per 
cent  tufa.  The  concrete  does  not  show  up  as 
hard  in  the  field  as  the  50  per  cent  tufa  con- 
crete, but  It  IS  satisfactory.  Tufa  cement,  in 
being  more  finely  ground,  adheres  somewhat 
more  to  the  forms  than  concrete  made  with 
straight  cement,  which  is  a  slight  disadvan- 
tage.  In  places  along  the  aqueduct  where  50 
per  cent  tufa  concrete  joins  concrete  made 
with  straight  cement,  both  being  a  vear  old  or 
more,  no  diflference  can  be  detected  in  the 
quality  of  the  concrete  by  picking  into  it 
1  laster  made  of  tufa  cement  is  smoother,  and 
the  laborers,  after  they  get  used  to  it  prefer 
It  to  straight  cement  plaster. 

PREJUDICE  AGAINST  NEW   CEMENT. 

Some   cement   manufacturers   take   a    stand 
against  tufa  cement  for  two  reasons;  because 
It  IS  a  cheaper  product,  with  which  they  would 
have  to  compete;  and  because,  having  estab- 
lished a  business  for  a  standard  Portland  ce- 
ment, anything  which  might  be  considered  an 
adulteration    would   possibly   mitigate   against 
the    reputation    of   all    cements.      This    active 
opposition     has     already     been     encountered 
among   the   cement    manufacturers    in    South- 
ern   California,    who    opposed    the    proposed 
building  ordinance  of  Los  Angeles  containing 
a  provision  permitting  the  use  of  tufa  cements 
If,  however,  a  product  can  be  furnished  which 
IS  cheaper  in  cost  and  as  good  in  quality   the 
consumer  should  have  the  benefit  of  it    and 
undoubtedly  will  ultimately  derive  this  benefit 
Some  foremen  and  superintendents  are  also 
prejudiced    against   the    use   of   a   new  prod- 
uct.    This    IS     true     generally     in     various 
branches    of   industry,   and   it   applies   to  tufa 
cement.    On  the  Los  Angeles  aqueduct,  it  was 
found  that  some  of  the   foremen  at  first  en- 
deavored to  avoid  the  use  of  tufa  cement   but 
now,  after  the  lapse  of  two  or  three  years,  and 
having  had  some  practical  experience  with  it 
they    are    willing   to    accept     either    that    or 
straight   cement   from   the   city   mills   without 
any  hesitation  for  all  classes  of  work. 

It  is  diflicult  to  grind  this  hva  in  the  mills. 
There  is  another  form  of  volcanic  material, 
locally  called  red  clinker,  which  resembles 
somewhat  in  appearance  a  cement  clinker.  Ex- 
periments were  made  in  grinding  with  Santa 
Cruz  cenient  both  the  balastic  lava  and  the  red 
clinker  in  a  tube  mill.  After  making  the  first 
three  tests,  1%  per  cent  of  g\-psum  was  added, 
which  improved  the  strength  of  the  material! 
.Ml  these  tests  were  made  with  mixtures  of 
one  part  of  the  cement  indicated  to  three-  parts 
of  standard  sand.  While  the  results  did  not 
seem  to  be  as  satisfactor>'  as  those  obtained 
with  the  Southern  California  tufas,  neverthe- 
less, enough  strength  was  developed  to  indi- 
cite  the  possibility  of  blending  these  lavas 
with  cement  in  such  a  way  as  to  result  in  an 
economy. 

It  will  be  noted  that  the  chemical  analysis 
of  the  lava  quite  closely  resembles  the  analysis 
of  tufa,  and  it  is  this  resemblance  of  chemical 
properties  which  suggested  the  experiments 
with  the  lavas.  There  is  a  marked  difference 
in  their  physical  characteristics  as  compared 
with    the   tufas.     They   have   not   been   com- 
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minuted  by  contact  with  water  as  the  tufas 
have,  a  process  which  is  considered  important, 
if  not  essential. 

CONCLUSIONS. 

The  following  conclusions  are  drawn  for 
tufa  or  puzzuolana  cements : 

(1)  The  tufa,  when  finely  ground  with  ce- 
ment and  used  in  concrete,  combines  both 
chemically  and  mechanically.  Blends  of  50 
per  cent  when  mi.xed  with  sand,  give  greater 
tensile  strength  after  10  days  than  straight 
cetnent  mi.xed  with  the  same  proportion  of 
sand.  The  leaner  the  mixture,  the  greater  the 
relative  superiority  of  the  tufa  cement.  In 
compression,  the  tufa  cement  concrete  is  less 
strong  (20  per  cent)  in  rich  mixtures  (1:2:4), 
and  as  strong  in  leaner  mixtures   (1:3:6). 

(2)  Tufa  cements,  in  tension,  of  blends 
from  30  to  80  per  cent  show  a  continued 
growth  in  strength  with  age,  as  far  as  tested, 
up  to  five  years,  and  in  this  respect  are  su- 
perior to  straight  cements  which  usually  show 
declining  strengths. 

(3)  The  tufa  concretes  must  be  handled 
with  greater  care  with  reference  to  both  cold 
and  drying,  and  forms  should  be  left  in  place 
about  one-third  longer.  In  massive  work  this 
feature  is  negligible. 

(4)  From  the  fact  that  the  tufa  cement  is 
more  finely  ground  and,  in  part,  combines  me- 
chanically with  other  aggregates,  carrying  the 
gradation  of  fineness  one  step  farther,  it 
makes  a  denser  and  more  impervious  concrete. 

(5)  Where  cements  are  high  priced,  a  sub- 
stantial economy  may  be  efifected  if  deposits 
of  tufa  are  available.  These  conditions  occur 
in  portions  of  Western  America.  The  mill- 
ing cost  of  producing  the  extra  barrel  of  tufa 
cement  in  small  plants  should  not  exceed 
7.5  cts. 

The  development  of  the  tufa  cement  on  the 
aqueduct,  as  is  usually  the  case  with  affairs  of 
this  kind,  is  the  result  of  the  co-operation  of 
a  number  of  different  parties:  Mr.  E.  Duryee, 
Cement  Chemist  for  the  aqueduct  at  that  time, 
conducted  the  preliminary  experiments.  Mr. 
G.  M.  Andrews,  who  succeeded  Mr.  Duryee  as 
Cement  Chemist,  has  done  a  great  deal  in  in- 
vestigating these  cements.  The  cement  plant 
is  under  the  direction  of  Mr.  Roderick  Mac- 
Kay,  Mechanical  Constructor,  and  William 
Mnlholland,  M.  Am.  Soc.  C.  E.,  is  Chief  En- 
gineer in  general  charge  of  the  work  on  the 
aqueduct.  The  writer  has  been  Assistant  Chief 
Engineer  since  the  beginning  of  the  work. 


The  Appraisal  of  Water  Power  Rights. 

Contributed    by    Halbert    P.    Gillette,    Appraisal 

Kngineer,    608   So.   Der.rborn   St.,   Chicago, 

and  15  William  St.,   New  York. 

The  importance  of  the  problem  of  apprais- 
ing water  power  rights  is  just  beginning  to 
be  appreciated  in  a  few  of  the  western  states 
where  public  service  commissioners  are  ascer- 
taining all  public  utility  values  as  a  basis  for 
rate  regulation.  Less  has  been  written  on 
the  subject  of  water  right  valuation  than  on 
any  other  appraisal  subject.  The  writer 
knows  of  but  three  articles  that  throw  much 
light  on  the  matter,  and  those  articles  are  not 
at  all  general  in  their  treatment  of  this  great 
subject.  In  fact,  the  methods  given  are  posi- 
tively misleading  if  applied  to  certain  common 
cases. 

During  the  last  two  years  the  writer  has 
appraised,  in  three  western  states,  the  value 
of  twelve  water  powers,  each  of  which  is 
used  to  develop  electricity.  A  number  of  wa- 
ter rights  for  waterworks  and  for  irrigation 
have  also  been  appraised  by  the  writer.  Suf- 
ficiently varying  conditions  have  been  encoun- 
tered in  these  appraisals  to  make  it  essential 
to  view  the  problem  from  several  different 
angles,  which  it  is  the  object  of  the  writer 
to  outline  as  briefly  as  will  be  consistent  with 
clearness. 

Different  Methods  of  Estimating  U'afer 
Poiver  Right  Values. — In  studying  the  meager 
literature  of  the  subject,  the  writer  found 
only  three  methods  of  appraising  water 
power  values  that  have  been  frequently  testi- 
fied to  by  experts  in  court.  These  three 
methods  niay  be  termed:  (1)  The  Capitalized 
Gross   Income   Method.      (2)    The   Capitalized 


Saving  Compared  With  Steam  Method,  or 
the  Steam  Comparison  Method.  (3)  The 
Market  Value  Method. 

The  word  capitalice  is  here  used  to  denote 
the  process  of  dividing  an  annual  income  or 
profit  by  a  rate  of  interest  to  determine  the 
sum  of  money  which  will  yield  the  given  an- 
nual income  or   profit. 

In  spite  of  the  seemingly  self-evident  fact 
that  a  business,  or  plant,  or  land,  or  land 
entity,  cannot  possibly  be  worth  its  capitalized 
gross  annual  income,  this  method  of  calculat- 
ing the  value  of  a  given  water  power  has 
actually  been  presented  to  the  courts. 

The  Steam  Comparison  Method  is  at  least 
rational  as  far  as  it  goes,  but  it  is  founded 
on  a  premise  that  is  not  always  tenable — in 
fact,  that  is  rarely  tenable  in  the  West — as 
will  be  explained   later. 

The  writer  has  developed  what  will  be 
termed  The  Capitalized  Method  for  Calculat- 
ing Water  Power  Values,  and  he  believes  it 
to  be  the  only  method  of  general  applicabil- 
ity. But,  in  order  to  provide  checks  upon 
this  i^iethod,  the  writer  often  uses  four  other 
methods  which  have  the  merit,  in  any  case, 
of  at  least  indicating  the  extremes  of  value — 
minimum  and  maximum.  One  of  these  four 
check  methods  is  the  Steam  Comparison 
Method  just  named.  The  other  three  check 
methods  are:  (1)  The  Alternative  Use 
Method;  (2)  The  Next  Available  Water 
Power  Method:  and  (3)  The  Public  Utility 
Factor    Method. 

Each  of  the  seven  methods  above  men- 
tioned will  first  be  explained  in  a  few  word.s, 
and    subsequently   outlined   at   greater   length. 

1.  The  Steam  Comparison  Method. — Cap- 
italize the  annual  saving  effected  by  the  water 
power  as  contrasted  with  a  steam  engine  nlant. 
For  the  term  "steam  engine"  there  may  be 
substituted  any  other  prime  mover  of  high 
economy,   such  as  gas   engine,  oil  engine,  etc. 

2.  The  Capitalized  Profit  il/c/Ziod.— Capital- 
ize the  true  annual  net  profit  derivable 
from  the  sale  of  the  water-generated  power 
in   wholesale  quantities. 

3.  The  Alternative  Use  Method. — Capital- 
ize the  annual  profit  derivable  from  the  water 
if  used  for  other  purposes  than  power,  such 
as  irrigation. 

4.  The  A'e.vt  Available  IVatcr  Power 
Metliod. — Capitalize  the  annual,  difference  in 
operating  expenses,  interest  and  taxes  be- 
tween the  existing  developed  water  power  and 
the  next   available   undeveloped   water   power. 

5.  The  Public  Utility  Factor  Method.~De- 
duct  the  normal  value  of  land  purchased  to 
secure  water  rights  (riparian  rights,  etc.). 
from  the  abnormal  price  that  would  be  paid 
to  secure  that  land. 

The  abnormal  price  divided  by  the  nor- 
mal price  is  the  ''public  utility  factor."  Thus, 
in  purchasing  a  right  of  way,  three  times  its 
normal  value  often  is  paid,  and  then  the  public 
utility  factor  is  three.  The  public  utility  fac- 
tor method  of  calculating  water  rights  gives 
the  probable  cost  of  acquiring  the  rights, 
which  is  usually  far  below  the  value  of  the 
rights.  This  method  serves,  therefore,  to  in- 
dicate what  the  minimum  value  of  water 
rights  may  be.  just  as  the  Steam  Comparison 
Method  serves  to  indicate  their  maximum 
value. 

6.  The  Market  I'aliic  Method. — .A.scertain 
the  price  at  wdiich  water  powers  have  been 
sold  in  the  locality  in  question,  and  use  this 
as  a  criterion  of  value  of  the  given  water- 
power.  Not  only  is  this  method  objection- 
able because  it  gives  cost  which  may  not  be 
value,  but  it  is  rare  that  water  power  sale 
prices  are  available. 

/.  Capitalised  Rental  Method. — Capitalize 
the  annual  rental  or  gross  income  commonly 
received  from  power  of  the  same  quantity 
and  character  as  that  under  consideration. 

The  last  method  (No.  7)  is  wholly  fal- 
lacious. The  first  method  (No.  1)  gives  the 
maximum  possible  value  of  w-aterpower, 
which,  in  some  cases,  is  obtainable,  but  in 
most  cases  is  not  obtainable.  The  second 
method  (No.  2)  is  of  universal  applica- 
tion and  is  the  only  method  that  gives  cor- 
rect results  in  all  cases. 

The  Steam  Comparison  Method. — The  rule 


commonly  used  by  engineers  in  appraising 
the  value  of  water  power  is  this :  The  value 
of  a  water  power  is  the  capitalized  annual 
saving  in  cost  effected  by  the  water  power 
contrasted  with   steam   power. 

In  making  the  cost  comparison  it  is  neces- 
sary to  estimate  all  annual  costs  in  both  cases 
— operating  expense,  depreciation,  taxes,  and 
interest  on  the  first  cost.  Interest,  however, 
should  not  be  calculated  on  the  cost  of  ac- 
quiring the  water  power  itself,  for  the  cost 
of  the  water  power  is  the  very  thing  to  be 
determined  by  this  method. 

The  steam  comparison  method  was  first 
outlined  in  technical  literature  by  Mr.  Charles 
T.  Main,  in  a  paper  entitled  'The  Value  of  a 
\yater  Power."  Transactions  American  So- 
ciety of  Mechanical  Engineers,  Vol.  13,  year 
1891.  In  1905  Mr.  Main  read  before  the  same 
society  (Vol.  2G)  another  paper  entitled  "The 
Computation  of  the  Values  of  Water  Powers 
and  the  Damages  Caused  by  the  Diversion  of 
Water  Used  for  Power,"  in  which  the  steam 
comparison  method  was  more  fully  elaborat- 
ed. Prior  to  the  second  paper  by  Mr.  Main, 
Mr.  A.  F.  Nagle  had  delivered,  before  the 
.ju.i.c  society  (year  1903),  a  paper  entitle... 
"The  Connncrcial  Value  of  a  Waterpower 
Per  Horsepower  Per  Annum,"  in  which  he 
called  attention  to  the  necessity  of  including 
the  annual  cost  of  an  auxiliary  steam  plant 
required  during  periods  of  low  flow  of  water, 
when  the  water  power  would  be  insuflicient. 
This  last  consideration  does  not  alter  the 
general  method  of  estimating  the  value  of 
the  water  power  by  the  steam  comparison 
method,  for  it  simply  involves  adding  to  the 
annual  cost  of  the  water  power  plant  a  suf- 
ficient sum  to  cover  the  annual  cost  of  the 
auxiliary  steam  plant  needed  to  supplement 
the  water  power  plant. 

Only  three  cases  of  water  power  valuation 
have  thus  far  come  before  any  public  service 
commission,  as  far  as  the  writer  is  aware. 
Two  of  these  cases  were  tried  before  the 
Wisconsin  Railroad  Commission.  The  first 
was  Ross  et  al  v.  Burkhardt  Milling  and  Elec- 
tric Power  Co.,  5  W.  R.  C.  R.  146;  and  the 
second  was  City  of  Beloit  v.  Beloit  Water, 
Gas  and  Electric  Co.,  7  W.  R.  C.  R.  '25t).  The 
third  case  has  just  been  tried  before  the 
Public  Service  Commission  at  Washington, 
and  involves  the  Whatcom  Countv  Railway 
and  Light  Co.,  whose  property  the  writer  had 
appraised  in  behalf  of  the  company. 

The  evidence  in  the  Beloit  case  is  re- 
viewed at  some  length  in  the  decision  of  the 
Wisconsin  Commission,  and  excerpts  are 
quoted  from  the  testimony  of  seven  engi- 
neers, all  concurring  in  the  correctness  of 
the  steam  comparison  method  of  determining 
the  value  of  water  power. 

Up  to  the  present  time  engineers  have 
seemingly  failed  to  see  that  the  steam  com- 
parison method  is  only  a  special  case  of  a 
much  more  general  rule,  and  that,  being  a 
special  case,  the  steam  comparison  method 
cannot  always  be  applied.  There  is  an  unex- 
pressed but  tacit  assumption  in  the  steam 
comparison  method  which  needs  but  to  be 
put  into  words  to  be  perceived.  It  is  this : 
The  available  water  power  must  be  so  limited 
in  amount  that  it  is  all  marketable  at  the 
full  cost  of  producing  power  by  steam.  If, 
however,  there  is  a  super-abundance  of  avail- 
able water  power,  the  inevitable  effect  of  the 
opration  of  the  law  of  supply  and  demand 
is  to  lower  the  price  of  the  water  power,  and 
in  extreme  cases  this  results  in  a  market 
price  for  water  power  that  is  less  than  one- 
half  the  actual  cost  of  steam  generated 
power.  Under  such  a  condition  it  is  evident 
that  the  steam  comparison  method  yields  a 
"value"  for  the  water  power  far  in  excess 
of  the  true  market  value.  This  is  the  con- 
dition that  now  prevails  in  many  of  the  far 
western  states,  where  water  power  is  rela- 
tively abundant.  To  meet  this  condition  I 
give  below  a  method  of  calculating  the  value 
of  a  water  power: 

The  Capitalized  Profit  Method. — A  rule  of 
universal  application  in  appraising  water 
powers  is  as  follows :  Capitalize  the  true  an- 
nual net  profit  derivable  from  the  sale  of  the 
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water-generated    power     in     wholesale    quan- 
tities. 

Brief  consideration  shows  that  the  steam 
comparison  method  is  a  special  case  of  this 
general  rule,  and  that  the  steam  comparison 
method  is  applicable  only  where  the  demand 
for  power  exceeds  the  available  supply  of 
water  power.  Then  the  wholesale  price  for 
water-generated  power  will  be  equal  to,  or 
but  slightly  less  than,  the  actual  cost  of  power 
generated  by  steam. 

In  applying  the  capitalized  profit  method, 
care  should  be  taken  to  define  the  words  used 
and  to  adhere  to  the  definitions. 

To  capitalize  an  annual  income  means  to 
divide  it  by  an  interest  rate,  and  it  implies 
the  perpetuity  of  the  annual  income. 

If  the  annual  profit  from  water  power  is 
likely  to  increase,  then  the  "present  worth" 
of  the  probable  increment  in  profit  should  be 
calculated  and  added  to  the  capitalized  pres- 
ent annual  profit.  The  reverse  should  be  done 
if  the  annual  profit  is  likely  to  decrease. 

The  annual  profit  is  the  sum  remaining 
after  deducting  from  gross  income  all  oper- 
ating expenses,  depreciation,  taxes  and  in- 
terest on  the  cost  of  the  plant.  The  cost  of 
the  plant  should  include  not  only  the  power 
generating  machinery,  dams,  penstocks,  build- 
ings, etc.,  but  the  transmission  line  and  all 
land  other  than  that  acquired  to  "control  wa- 
ter rights.  All  costs  involved  in  securing 
water  rights  should  be  excluded  from  the 
plant  cost,  for  the  value  of  water  rights  is 
the  very  thing  to  be  determined  by  the  method 
of   calculation   now  under  consideration. 

The  market  price  of  power  in  wholesale 
quantities  is  usually  ascertainable  within  rath- 
er narrow  limits.  In  the  western  parts  of 
Washington  and  Oregon,  for  example,  hydro- 
electric power  is  usually  sold  in  large  quan- 
tities for  Vz  to  %  ct.  per  kilowatt  hour,  the 
cost  of  power  generation  by  steam  being 
about  1  ct.  per  kilowatt  hour  where  large 
modern  plants  are  operated.  Occasionally 
lower  rates  than  the  above  are  quoted  for 
"off  peak  loads,"  or  for  other  special  reasons. 
The  municipal  plant  of  the  city  of  Seattle 
has  a  minimum  rate  of  0.6  ct.  per  kilowatt 
hour.  Charges  by  municipal  plants,  however, 
are  not  always  fair  criteria,  for  they  are  fre- 
quently unbalanced  badly.  For  example,  the 
street  lighting  department  may  be  charged 
with  a  price  for  electric  current  that  is  sev- 
eral fold  what  would  be  paid  to  a  private 
company  for  the  same  service.  The  public 
pays  for  such  a  charge  out  of  general  taxes 
and  is  not  always  cognizant  of  the  fact  that 
the  municipal  plant  is  charging  altogether  too 
much  for  the  street  lighting  service.  On  the 
other  hand,  the  municipal  plant  charge  for 
current  used  by  individuals  may  be  as  much 
too  low  as  the  charge  for  street  lighting  is  too 
high.  Finally,  through  incorrect  accounting 
it  frequently  happens  that  municipal  electric 
plants  are  made  to  show  a  seeming  profit 
when  they  are  being  run  at  an  actual  loss. 
For  these  reasons,  specific  rates  charged  by 
municipal  plants  must  always  be  studied  with 
care. 

In  determining  the  fair  market  price  of 
hydro-electric  power,  care  should  be  taken 
to  ascertain  whether  the  continuity  of  the 
service  is  insured  or  not.  Obviously  where 
a  steam  relay  plant  has  been  built  to  insure 
continuity  of  service,  a  higher  price  must  be 
paid  for  the  electric  current  to  cover  this 
insurance.  So,  too,  if  several  dififerent  hydro- 
electric plants  feed  the  same  distribution  sys- 
tem, continuity  of  at  least  part  of  the  service 
may  be  reasonably  well  insured.  A  large  wa- 
ter storage  reservoir  furnished  another  means 
of  insuring  continuity.  Two  separate  trans- 
mission lines  likewise  ofifer  additional  insur- 
ance of  continuity.  All  these  elements  of  in- 
surance should  be  considered  when  comparing 
rates  charged  for  hydro-electric  power.  In 
some  cases  the  rate  applies  to  the  current 
measured  at  the  generating  station,  so  that 
the  customer  bears  the  expense  of  losses  in 
transmission  and  transformation.  In  other 
cases  the  rate  applies  to  current  metered  at 
the  point  of  use. 

Obviously,  all  rates  should  be  reduced,  as 
nearly  as  possible,  to  same  standard  of  com- 


parison, so  that  the  prevailing  market  price 
for  power  in  large  quantities  can  be  ascer- 
tained. 

I  have  spoken  of  rates  for  power  in  large 
or  wholesale  quantities.  Rates  for  power  in 
small  quantities  usually  involve  distribution 
costs,  and  many  other  items  of  cost  that 
shouUl  be  eliminated  when  deducing  the  value 
of   water  power. 

Example  Illustrating  Method  of  Calcula- 
lion.~FoT  purposes  of  illustration,  let  is  be 
assumed  that  a  plant  having  D.OUO  K.  W. 
capacity  costs  $200  per  K.  W.,  including  trans- 
mission line  and  transformers,  but  excluding 
cost  of  securing  water  rights.  Then  assume 
the  following  annual  costs : 

Interest,   S  per  cent  of  $1,000,000 %  S0,000 

Taxes     io,000 

Depreciation     25,000 

Other  operating:  expense 25,000 

Total  annual  cost   $140,000 

Assume  a  60  per  cent  load  factor  and  a  cur- 
rent loss  of  15  per  cent  in  transmission  and 
transformation.  Then  we  have  8,760  (hrs.) 
X  5,000  (K.  W.)X0.60  (load  factor)  X0.«5 
(transmission  and  transformation  efficiency) 
=22,338,000  K.  W.  H.  annually.  If  this  cur- 
rent can  be  sold  at  a  wholesale  price  of  0.8 
ct.  per  K.  W.  H.,  the  gross  annual  income 
would  be  about  $180,000.  Since  the  annual 
cost  is  $140,000,  the  annual  profit  is  $10.0(i0. 
Capitalizing  this  at  8  per  cent  we  have  $40,- 
000— 0.08=$500,000.  This  total  water  power 
value  of  $500,000  is  based  upon  the  assump- 
tion that  neither  the  load  factor  (60  per  cent) 
nor  the  sale  price  (0.8  ct.  per  K.  W.  H.),  nor 
the  interest  rate  (8  per  cent),  will  change. 
If  there  is  any  probability  of  change  in  any 
of  these  three  factors,  proper  allowance  for 
such  probable  change  must  be  made. 

Effect  of  Plant  Deprecition  in  Calculat- 
ing Value  of  Water  Power. — In  the  example 
just  given  to  illustrate  the  capitalized  profit 
method  of  calculating  the  value  of  water 
power,  the  plant  was  assumed  to  cost  $1,000,- 
000  new.  Let  us  now  assume  that  the  plant 
has  depreciated  $200,000  and  that  its  depre- 
ciated value  is  therefore  $800,000.  Using  the 
same  interest  rate  as  in  the  previous  exam- 
ple, we  have : 

Interest,  8  per  cent  of  $800,000 $  64,000 

Taxes     10,000 

Annual    depreciation    25,000 

Operating    expense    25,000 

Total  annual  cost   $124,000 

Assuming  the  same  gross  annual  income  of 
$180,000  as  in  the  previous  example,  the  an-  - 
nual  profit  would  be  $56,000.  which  capitalized 
at  8  per  cent  is  $7il!lj)00  as.thej^ahie  of  water 
power  rights.  This  is  $200^00(Fm6fe^"  than 
was  calculated  in  the  preceding  example 
where  the  cost  of  the  plant  new,  $1,000,000, 
was   used   in   the  calculation. 

Summing  up  the  results  of  the  two  calcula- 
tions we  have : 

New  plant.  Old  plant. 

Value  of  plant    $1,000,000     $    800,000 

Value  of  water  power  rights      500.000  700,000 

Total    $1,500,000     $1,500,000 

In  brief,  then,  the  water  power  value  in 
the  second  example  exceeds  the  water  power 
value  in  the  first  example  by  exactly  the 
amount  of  the  plant  depreciation,  namely, 
$200,000.  This  makes  it  clear  that  the  ac- 
crued depreciation  of  a  hydro-electric  plant 
of  this  character  need  not  be  considered  at 
a'l,  for,  if  it  is  considered,  the  result  is  merely 
to  increase  the  water  power  value  by  the 
amount  of  the  accrued  depreciation,  so  that 
the  sum  of  the  plant  value  and  the  water 
power  value  is  the  same  whether  the  new 
value  or  the  dcnreciated  value  of  the  plant 
is  used   in  calculating  water  power  value. 

Another  way  of  stating  the  same  conclu- 
sion is  this :  The  combined  value  of  plant 
and  water  power  rights  belonging  to  a  com- 
pany that  sells  all  its  power  at  wholesale  is 
determinable  by  capitalizing  its  true  net  earn- 
ings. 

In  the  examples  above  given  the  operating 
expenses,  taxes  and  depreciation  total  $60.- 
000  annually,  and  the  gross  income  is  $180,- 
OOO,    leaving    true    net    earnings    of    $120,000. 


Capitalizing   this   $120,000   at   8   per   cent   we 
have  $1,500,000. 

Effect  of  Change  in  Taxes  on  Water  Power 
Properly  Values.— In  the  foregoing  calcula- 
tions it  is  assumed  that  taxes  will  remain 
constant.  Should  it  happen  that  taxes  either 
rise  or  fall,  a  change  in  the  water  power 
value  will  result,  unless  income  rises  or  falls 
enough  to  offset  the  change  in  taxes.  It  may 
be  presumed,  as  a  rule,  that  a  marked  change 
in  taxes  will  lead  to  a  corresponding  change 
in  wholesale  rates  charged  for  power. 

Effect  of  Interest  Rate  on  Water  Power 
I-  alues. — The  interest  rate  used  both  in  cal- 
culating the  annual  interest  charge  and  in 
capitalizing  the  profit  derived  from  the  opera- 
tion of  a  water  power  plant  should  be  "rate 
of  fair  return"  on  the  investment.  Obviously, 
then,  if  the  "rate  of  fair  return"  is  high,  the 
value  of  the  water  power  will  be  low.  To 
illustrate,  assuming  10  per  cent  interest  rate, 
in  the  example  above  given,  where  the  true 
net  earnings  were  $120,000  annually,  wc  get 
$1,200,000  as  the  value  of  the  plant  plus  the 
value  of  the  water  power  rights.  Then  since 
the  plant  new  cost  $1,000,000,  the  water  rights 
are  worth  only  $20O,00o.  instead  of  the  S-^oO,- 
000  calculated  upon  the  assumption  of  an  8 
per  fair  return  rate.  But  whichever  rate  of 
fair  return  is  used,  the  total  annual  true  net 
earnings  remains  unchanged.  Thus,  the  10 
per  cent  fair  return  on  $1,200,000  total  value 
is  $120,000,  which  is,  of  course,  the  same  as 
8  per  cent  fair  return  on  $1,500,000,  or  $120,- 

If  a  lower  rate  of  interest  than  the  "fair 
return  rate"  were  used  in  capitalizing  the 
profit,  too  high  a  value  would  result,  for  the 
'fair  return  rate"  applied  to  that  high  value 
would  yield  more  than  a  fair  return. 

It  must  be  remembered  that  there  are  two 
ways  of  providing  for  the  risks  involved  in 
loss  of  plant  value  through  anv  form  of  de- 
preciation: (1)  Bv  providing'  a  sufficiently 
high  rate  of  fair  return;  and  (2)  bv  provid- 
ing a  sufficiently  large  depreciation'  fund  or 
reserve.  Usually  a  combination  of  these  two 
ways  is  to  be  preferred. 

.•\n  existing  water  power  plant  may  be  su- 
perseded by  some  improved  or  larger  water 
power  plant.  W'here  this  is  probable  either 
the  depreciation  fund  or  the  rate  of  fair  re- 
turn should  be  large  enough  to  provide  for 
such  a  probability.  In  rarer  cases  it  may  be 
probable  that  not  only  the  plant  may  lose  its 
entire  value,  but  that  the  water  power  will 
be  entirely  abandoned.  In  such  cases  the  de- 
preciation fund  should  be  large  enough  to 
provide  for  amortization  of  the  water  power 
value  as  well  as  the  plant  value. 

Effect  of  Change  in  Load  Factor.— U  a  hy- 
dro-electric plant  is  operating  under  a  com- 
paratively low  load  factor,  and  if  the  plant 
serves  a  steadily  growing  comniuiiitv,  it  may 
be  safely  assumed  that  the  load  factor  will 
rise,  provided  there  is  enough  water  avail- 
able to  permit  such  a  rise.  A  curve  of-  growth 
of  the  community  may  be  plotted,  also  a 
curve  of  growth  of  current  consumption,  and 
a  fairly  accurate  estimate  made  of  the  prob- 
able increase  in  load  factor.  Then  the  pres- 
ent worth  of  the  future  profits  to  be  secured 
from  the  probable  increase  in  K.  W.  H.  sold 
be  calculated  and  added  to  the  capitalized 
present   profit. 

Value  of  Undeveloped  Water  Potver.—'Vhws 
far  we  have  considered  the  value  of  devel- 
oped water  power  only.  The  only  rati.  )\il 
way  to  estimate  the  value  of  uiidcvcl  iu-.l 
water  power  is  to  plot  the  growth  oi  the 
community  and  the  increase  in  power  con- 
sumption, and  to  study  this  growth  in  the 
light  of  similar  records  elsewhere.  From 
such  data,  a  curve  of  probable  increase  of 
power  consumption  can  be  plotted,  .iiul  it 
can  then  be  estimated  at  what  time  a  pro- 
posed development  for  power  will  he  ccoiuim- 
ically  warranted.  Upon  this  basis,  the  pres- 
ent worth  of  future  profits  can  be  estimated, 
the  profits  being  calculated  as  above  indicated 
for  a  developed  water  power. 

While  such  a  computation  is  undoubtedly 
warranted  in  certain  cases,  it  need  not  be  ap- 
plied in  a  rate  making  case,  unless  it  can  be 
shown  that  additional   power  must  be  devel- 
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oped  in  the  near  future.  Then  the  holdings 
of  undeveloped  water  power  become  analogous 
to  the  holdings  of  land  not  now  used  in  oper- 
ation, but  certain  to  be  needed  soon.  The 
only  sort  of  non-operative  property  on  which 
a  public  service  company  is  entitled  to  earn 
a  return  is  property  that  is  held  to  provide 
for  the  needs  of  the  near  future. 

Mr.  Charles  T.  Main  has  suggested  that 
for  undeveloped  water  power  a  higher  rate 
of  interest  be  used  in  capitalizing  the  saving 
(compared  with  steam)  than  would  be  used 
in  the  case  of  developed  water  power.  The 
object  of  doing  so  would  be  to  provide  for 
the  uncertainties  as  to  construction  costs,  op- 
erating expenses,  quantity  of  power  devel- 
oped, etc.  I  prefer,  however,  not  to  lump  all 
these  uncertainties  together,  as  is  done  when 
a  high  rate  of  interest  is  used  for  capitaliz- 
ing, but  to  treat  each  element  of  cost  and 
of  income  by  itself,  allowing  liberally  in  each 
item  for  the  contingencies  that  may  apply 
to  that  item,  and,  finally,  providing  a  liberal 
amortization  fund  to  cover  uncertainties  as 
to  the  economic  life  of  the  plant. 

Objections  to  the  Capitalised  Profit  Method. 
— Those  who  would  accept  without  questiori 
the  steam  comparison  method  of  valuing  wa- 
ter power  are  apt  to  raise  two  objections  to 
the  capitalized  profit  method,  namely;  (1) 
That  the  market  price  of  power  in  large 
quantities  is  not  always  ascertainable  with 
precision;  and  (2)  That  it  is  not  logical  to 
capitalize  any  element  of  profit  in  determin- 
ing the  value  of  property  as  a  basis  for  rate 
regulation. 

As  a  fact,  however,  when  the  cost  of  steam 
generated  power  is  taken  as  the  basis  for  de- 
termining the  value  of  water  power,  the 
wholesale  market  price  of  the  power  is  fixed 
by  this  very  assumption.  Furthermore,  it  is 
fixed  at  a  higher  rate  than  usually  prevails 
where  hydro-electric  power  is  sold  in  large 
quantities. 

In  any  event,  the  cost  of  steam-generated 
power  determines  the  possible  maximum 
price  for  hydro-electric  power ;  and  some- 
where between  this  maximum  and  the  actual 
cost  of  the  hydro-electric  power  lies  the  mar- 
ket   price    for   power   in   wholesale   quantities. 

Study  of  power  prices  in  similar  localities 
will  usually  enable  an  appraiser  to  determine, 
within  reasonable  limits,  the  market  price  for 
hydro-electric  power,  even  if  the  particular 
locality  under  investigation  yields  doubtful 
information. 

As  to  the  objection  that  profits  should 
never  be  capitalized  to  ascertain  values  for 
rate-making,  it  is  demonstrable  that  every 
public  service  commission  and  every  court 
has  ruled,  when  it  has  ruled  at  all,  in  favor 
of  capitalizing  profits  from  certain  kinds  of 
property.  I  speak  now  of  land  and  land  prod- 
ucts. In  the  final  analysis,  the  niarket  price 
or  value  of  land  is  nothing  else  than  capi- 
talized net  rental,  and  net  rental  is  nothing 
else  than  profit  arising  from  ownership  of 
vested  rights  in  land.  Water,  like  coal,  is 
a  land  entity,  and  ownership  of  land  com- 
monly involves  ownership  of  the  water  upon 
it.  If  it  is  conceded  that  land  values  are  cor- 
rectly ascertainable  by  capitalizing  the  net 
profit  derivable  from  the  land,  the  logic  is 
irresistible  that  the  same  rule  is  properly 
applicable  to  any  element  of  land  value,  such 
as  coal,  ore,  sand,  soil  or  water. 

It  is  never  contended  that  the  value  of  coal 
m  situ  is  not  correctly  determinable  by  as- 
certaining the  market  price  of  coal  sold  in 
situ.  Why,  then,  should  it  be  contended  that 
the  value  of  water  is  not  similarly  ascertain- 
able? Only  upon  one  assumption,  namely, 
that  water  is  not  private  property.  But  the 
facts  are  that  certain  water  rights  are  as 
much  private  property  as  are  the  rights  to 
the  use  of  the  soil  through  which  the  water 
flows.  The  question,  then,  is  not  one  for 
the  appraiser  to  decide  arbitrarily.  It  is  a 
question    of    legal   property   rights. 

Regardless  of  ownership  of  water  rights, 
the  appraiser  can  correctly  calculate  the  value 
of  the  water  rights  by  the  capitalized  profit 
method.  Whether  the  value  so  ascertained 
should  be  added  to  the  value  of  the  water 
power   plant   is   entirely   a   matter   of   title   to 


the  water  rights.  If  the  title  rests  wholly  in 
the  state  or  government,  then  the  value  ol 
the  water  power  is  not  necessarily  a  value 
upon  which  the  public  service  company  is  en- 
titled to  earn  a  return. 

The  Wisconsin  Railroad  Commission  has 
suggested  (in  the  Beloit  case  above  cited) 
that  it  might  be  equitable  to  divide  the  sav- 
ing in  cost  efi^ected  (by  water  power,  as  con- 
trasted with  steam),  between  the  public  serv- 
ice company  and  the  state.  This  may  be  an 
equitable  procedure  where  the  water  rights 
belong  wholly  to  the  state,  but  it  could  cer- 
tainly not  be  applied  to  water  rights  owned 
by  a  company. 

In  numerous  cases  of  condemnation  of  wa- 
ter rights  by  cities  in  New  England  the 
ciuestion  of  ownership  of  the  rights  has  never 
been  questioned.  Indeed,  the  owners  there 
have  often  gone  to  the  absurd  extreme  of 
claiming  that  the  value  of  water  rights  is 
equ:il  to  the  capitalized,  gross  annual  income 
(see  a  paper  entitled  "The  Value  of  Horse- 
power,'' by  Mr.  Geo.  J.  Rockwood,  read  be- 
fore the  American  Society  of  Mechanical  En- 
gineers, Vol.  21,  year  1900). 

The  market  value  of  land  is  based  upon  its 
profit-producing  capacity.  A  commission  or 
court  cannot  arbitrarily  fix  what  the  profit 
from  land  shall  be.  It  may  merely  ascertain 
what  it  is,  and  it  may  then  deduce  the  value 
of  the  land  by  capitalizing  the  profit  deriva- 
ble from  its  use.  In  like  manner,  a  commis- 
sion or  court  can  not  fix  what  the  profit  from 
privately-owned  water  rights  shall  be;  but  it 
may  ascertain  what  the  profit  is  under  exist- 
ing market  rates  for  water  power,  and  thus 
deduce  the  value  of  the  water  power.  A  wa- 
ter right  value  thus  deduced  is  to  be  added 
to  the  plant  value,  just  as  a  right  of 
way  value  must  be  added  to  the 
plant  value.  Having  found  the  total  value 
of  the  property,  the  reasonableness  of 
rates  for  power  can  then  be  determined.  But 
water  right  values,  if  water  rights  are  owned 
by  a  company,  can  no  more  be  excluded  in 
rate  making  than  the  land  value  itself  can 
be  excluded. 

Water  rights  that  are  owned  are  not  anal- 
ogous to  franchise  values  arising  from  a  priv- 
ilege to  serve  the  public.  The  water  may  be 
used  in  part  or  wholly  for  private  purposes. 
A  franchise,  however,  has  no  value  save  as 
a  result  of  public  patronage.  The  mere  fact 
that  water  is  used  for  public  purposes  does 
not  alter  its  status  as  an  element  of  value 
belonging  to  the  owner  of  the  water  rights, 
any  more  than  the  fact  that  a  parcel  of  land 
used  for  public  purposes  alters  its  value,  save 
possibly  to  enhance  the  price. 

Fair  Return  on  IVatero  Power  Investments. 
— The  rate  of  "fair  return"  on  water  power 
investments  should  be  high  enough  to  attract 
capital  to  this  rather  harazdous  form  of  in- 
vestment. Furthermore,  even  where  the  own- 
ership of  the  water  rights  is  not  private,  but 
public,  as  it  is  in  some  cases,  it  seems  no 
more  than  equitable  to  permit  the  public  serv- 
ice company  to  charge  a  rate  that  shall  lie 
somewhere  between  the  actual  cost  of  water 
power  prduction  and  the  cost  of  steam  power 
production.  On  this  latter  point  the  Wiscon- 
sin   Railroad    Commission   has    said : 

"In  estimating  the  value  of  water  rights 
it  seems  to  be  common  practice  among  en- 
gineers to  compute  what  it  would  cost  to 
operate  a  steam  plant  in  the  same  locality, 
under  the  same  load  and  conditions.  Find- 
ing by  this  calculation  the  cost  per  horse- 
power per  year  of  a  steam  generated  power, 
the  corresponding  cost  of  the  existing  water 
power  plant  is  subtracted  therefrom,  and  the 
saving  of  the  water  power  over  the  steam 
power,  as  shown  by  the  remainder,  is  called 
the  value  of  the  water  right.  In  this  way  steam 
and  water  power  plants  are  ostensibly  placed 
on  the  same  basis.  From  a  purely  commer- 
cial point  of  view  this  method  of  estimating 
the  value  of  water  power  rights  may,  in  the 
main,  be  sound.  But  it  is  not  so  clear  that 
this  can  be  said  for  it  when  the  question  is 
regarded  from  the  point  of  view  of  public 
policy.  This  method,  as  stated,  placed  water 
and  steam  plants  on  the  same  basis.  By  do- 
ing this   it   necessarily  diverts   all   the  advan- 


tages that  may  accrue  from  such  water 
powers  from  the  public  to  the  private  own- 
ers. In  other  words,  it  appears  to  deprive 
a  locality  of  the  natural  advantages  it  might 
otherwise  derive  from  being  located  near  such 
water  powers.  If  water  rights  are  private 
property  under  the  laws,  then  all  the  benefits 
which  accrue  from  these  rights  would  prob- 
ably go  to  their  private  owners.  If,  on  the 
other  hand,  water  power  rights  are  public 
rights  rather  than  private  rights,  then  it 
would  also  seem  that  the  public  ought  to 
share  in  any  benefits  that  may  be  derived 
from  such  rights.  Just  what  the  law  is  in 
this  respect,  is  a  matter  on  which  we  will 
not  attempt  to  pass  at  this  time."  (Ross  et 
a!.  V.  Burkhardt  Milling  &  Electric  Power 
Co..  5  W.  R.  C.  R.  146). 

It  is  evident  that  the  Wisconsin  Railroad 
Commission  recognizes  the  equity  of  sharing 
the  water  power  saving  (as  contrasted  with 
steam)  between  the  company  and  the  pub- 
lic, even  where  the  water  rights  belong  to 
the  public.  Otherwise  no  private  company 
would  hazard  an  investment  in  a  water 
power  plant.  That  there  is  a  hazard,  and 
often  a  big  one,  is  evident  to  any  student 
of  the  problem.  Such  financial  failures  as 
the  large  hydro-electric  plant  at  Massena  on 
the  St.  Lawrence  river  are  sufficient  evidence 
of  hazard.  The  failure  of  large  dams  is  by 
no  means  uncommon,  but  such  risks,  while 
spectacular,  are  less  than  the  risk  of  inad- 
equacy of  water  supply  due  to  drouth.  Final- 
ly, there  is  the  ever-present  risk  of  improve- 
ments in  the  art  of  generating  power  from 
fuel,  to  say  nothing  of  the  not  remote  pos- 
sibility of  the  direct  utilization  of  the  sun's 
heat.  .Already  internal  combustion  engines 
have  displaced  steam  engines  for  many  pur- 
poses, and  the  end  is  by  no  means  in  sight 

Hj'draulic  power  generation  usually  in- 
volves the  building  of  long  and  costly  trans- 
mission lines,  in  addition  to  expensive  dams, 
power  plants,  etc.,  all  of  which  may  shrink 
greatly  in  value  through  improvements  in 
the  generation  of  power  from  gas,  oil  or  coal. 

For  these  and  other  reasons,  the  "fair  re- 
turn" on  hydro-electric  plant  investments 
should  usually  be  large. 

The  rate  of  fair  return  on  a  hydro-electric 
plant  serving  mines  should  clearly  be  larger 
than  in  most  other  cases,  not  merely  because 
the  ultimate  exhaustion  of  the  given  mines 
is  certain,  but  because  it  freqnently  happens 
that  mines  close  down  for  considerable 
periods  of  time  during  which  the  income 
from  power  sales  drops  of?  or  vanishes  en- 
tirely. 

The  Alternative  Use  Method. — This  method 
of  calculating  the  value  of  a  product  or  serv- 
ice involves  the  assumption  that  it  is  sus- 
ceptible of  other  uses  than  that  to  which  it 
is  being  put,  and  that  the  profit  derivable 
from  it  when  put  to  one  of  these  alternative 
uses  may  throw  light  upon  its  value.  Ob- 
viously an  alternative  use  will  normally  yield 
a  lower  profit  than  the  existing  use  to  which 
a  product  is  put.  But  occasionally  the  profit 
from  the  alternative  use  may  approximate  the 
profit  from  the  existing  use.  Thus,  water 
that  is  used  for  power  development  may  oc- 
casionally be  usable  for  irrigation,  and  the 
profit  thus  derived  from  irrigation  might  al- 
most or  fully  equal  the  profit  derived  from 
power  produced  by  the  water. 

If  the  irrigation  criterion  of  value  is  ap- 
plied to  a  water  power,  several  things  must 
be  considered:  (1)  Whether  the  supply  of 
water  is  so  limited  in  the  crop  growing  sea- 
son as  to  give  value  to  the  water  for  irriga- 
tion. (2)  Whether  the  loss  of  the  head  in 
producing  the  po.wer  makes  the  water  that 
issues  from  the  tail  race  less  valuable  for 
irrigation  than  the  water  at  a  higher  level. 
(3)  Whether  a  right  exists  to  divert  the  wa- 
ter  for   irrigation. 

Current  prices  paid  for  water  used  for  ir- 
rigation are  frequently  not  a  fair  criterion 
of  the  full  value  of  the  water.  The  best  test 
of  the  value  of  water  used  for  irrigation  is 
the  increase  in  land  values  that  results  when 
arid  land  is  irrigated.  From  the  total  in- 
crease in  land  value  that  can  be  effected  by 
using  a  given  amount  of  water  for  irrigation 
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deduct  the  cost  of  preparing  the  land  for  ir- 
rigation, deduct  the  first  cost  of  the  irriga- 
tion plant  and  the  capitalized  cost  of.operat- 
ing  the  irrigation  plant,  and  the  balance  to  be 
the  value  of  the  water  used   for  irrigation. 

The  alternative  use  method  may  occasion- 
aly  be  used  to  indicate  the  minimum  value  of 
water  used  for  municipal  purposes.  As  above 
outlined,  the  value  of  water  for  irrigation  pur- 
poses may  throw  some  light  on  the  value  of 
water  for  a  city  supply.  In  some  cases,  the 
water  used  for  a  city  supply  has  a  sufficient 
head  to  develop  water  power  and  the  capi- 
talized profit  from  the  water  power  may  in- 
dicate at  least  a  minimum  value  of  the  water. 

The  Next  Available  IFater  Poiver  Method. 
— This  method  involves  deducting  the  total 
capitalized  cost  (i.  e.,  first  cost  plus  capitalized 
operating  expenses,  including  taxes  and  de- 
preciation) of  the  existing  water  power  plant 
from  the  total  capitalized  cost  of  the  next 
available,  undevelopeil  water  power.  To  this 
method    there    are    the    fololwing    objections. 

(1)  The  next  available  undeveloped  water 
power  may  be  owned  by  the  company  whose 
water    right    values    are    under    consideration. 

(2)  The  next  available,  undeveloped  water 
power  may  be  so  far  distant  from  tne  mar- 
ket, or  so  expensive  to  develop,  that,  if  used 
as  a  criterion,  it  will  yield  too  high  a  value 
for  the  water  rights  under  consideration.  (3) 
The  next  available,  undeveloped  water  power 
usually  can  not  be  developed  to  the  same  ca- 
pacity as  the  existing  water  power  without 
bringing  financial  disaster,  for  power  far  in 
excess  of  market  requirements  would  result 
in  a  ruinous  rate  war. 

In  spite  of  these  and  other  objections,  "the 
next  available  water  power  method"  often 
throws  considerable  light  on  the  value  of  an 
existing  developed   water   power. 

Frequently  we  can  use  this  method  to  fur- 
nish us  with  a  criterion  as  to  the  correctness 
of  the  wholesale  rate  for  hydro-electric  power 
used  in  calculating  water  power  values  by 
"the  capitalized  profit  method." 

In    a    locality     where     undeveloped    water 
power   is   available,   it   is  obvious  that,   if   the 
price   charged    for   power    in    large   quantities 
exceeds    the    cost    of    generating    and    trans- 
mitting power  from  an  available  undeveloped 
water  power,   some   large  consumer  of  power 
will   either   undertake   to   utilize   the   undevel- 
oped power  or  will  threaten  to  do  so.     This 
potential    competition    of    undeveloped    power 
tends   to   keep   down   the   price   of   the   devel- 
oped  power,   and   it   is  evident   that   the   mar- 
ket   price    of   power    will   usually   not    exceed 
the  actual  cost  of  developing  power  from  the 
next  available  but  undeveloped  source  of  wa- 
ter  power.      This,   then,   gives    a   criterion   by 
which    to   judge    the    wholesale   market    price 
of    power.      In   applying   this   criterion,    how- 
ever,   care   should   be   taken   to   estimate   con- 
struction  and    financial   costs   liberally.     Also, 
too  much  optimism  is  out  of  place  in  estimat- 
ing the  probable  minimum  stream  fiow  avail- 
able.     The   costs    of    securing    rights   of    way 
for  transmission  lines,   and  the  like,  are  very 
apt    to    exceed    the    estimates    unless    a    very 
liberal    allowance    is    made    for   contingencies. 
Having    conservatively    estimated    the    total 
cost    of    generating    and    transmitting    power 
from   an  available,   undeveloped   water  power, 
this    cost    should    approximate    the    wholesale 
market    price    of    existing    developed    power, 
provided  that  a  plant  of  appropriate  size  has 
been  used  as  the  basis  for  calculating  the  cost 
of    power.      The    question    of    size    of    power 
plant    is    important,     for    a    large    plant    will 
usually  yield  lower  unit  costs  for  power  than 
a  sma'll  plant.     On  the  other  hand,  there  fre- 
quently   is    no    market    for    any    considerable 
amount  of  power  in  addition  to  that  already 
developed,    so    that    it    would    be    financially 
ruinous  to  build  a   large  plant   in  addition   to 
that  alreadv  existing.     In  brief,  not  only  the 
unit  cost  of   power   from   an   additional  plant 
must  be  considered  by  the  appraiser,  but  the 
probable   market   for   the   output   of   such   ad- 
ditional  plant.     This   last  element   determines 
the  appropriate  size  of  the  hypothetical  plant 
that  is  to  be  used  as  a  basis  for  estimating  the 
cost   of   developing   power    from   an    undevel- 
oped source. 


The  Public  Utility  Factor  Method. — Where 
water  sheds  of  considerable  area  have  been 
purchased  to  secure  water  rights,  the  writer 
has  applied  a  method  of  water  right  appraisal 
that  may  be  called  "the  public  utility  factor 
method."  It  may  be  stated  thus :  Determine 
the  normal  value  of  the  water  shed  lands  for 
ordinary  purposes,  such  as  farming,  and  mul- 
tiply that  value  by  the  public  utility  factor ; 
deduct  the  normal  value  of  the  land  and  the 
remainder  of  the  sum  paid  for  the  water 
rights. 

By  public  utility  factor  is  meant  the  quotient 
obtained  by  dividing  the  price  actually  paid 
for  the  land  by  the  normal  value  of  the  land. 
Thus,  in  purchasing  rights  of  way  for  rail- 
ways, it  is  common  that  three  times  as  much 
is  paid  per  acre  of  right  of  way  as  the  land 
is  normally  worth  for  farming  purposes ;  and 
in  that  case  the  public  utility  factor  is  three. 
Likewise  in  buying  water  sheds,  or  strips  of 
land  along  rivers  to  secure  riparian  rights, 
a  price  is  usually  paid  that  is  usually  far  in 
excess  of  the  normal  value  of  the  land.  If 
the  owners  of  the  land  that  is  being  acquired 
to  secure  control  of  the  water  rights  in 
possession  of  full  knowdedge  as  to  the  value 
of  the  water  rights,  the  public  utility  factor 
would  frequently  be  enormous.  As  a  rule, 
however,  much  of  the  land  is  acquired  at 
prices  but  little  in  excess  of  the  normal  value, 
due  to  ignorance  of  the  owners.  For  this 
reason  the  public  utility  factor  method  usual- 
ly gives  us  a  value  for  the  water  rights  that 
is  much  less  than  the  true  value. 

This  method,  when  it  can  be  applied,  has 
the  advantage  of  giving  us  a  criterion  as  to 
the  minimum  value  of  water  power  rights ; 
whereas  the  steam  comparison  method  gives 
a  maximum  value.  Between  these  extremes 
lies  the  true  value. 

The  Damage  Caused  by  Diverting  Water. 
— A  number  of  law  suits  have  occurred,  par- 
ticularly in  New  England,  because  water  used 
for  developing  power  in  mills  had  been  di- 
verted from  the  streams  to  supply  cities. 
While  these  cases  are  of  interest  to  the  ap- 
praiser of  water  rights,  care  must  be  taken 
not  to  regard  the  damages  awarded  in  such 
cases  as  necessarily  being  the  value  of  the 
water  rights.  The  damage  arising  from  such 
a  diversion  may  extend  to  the  water  power 
plant  itself,  which  is  rendered  idle  for  at 
least  part  of  the  time,  if  not  all  the  time. 

It  has  been  contended  that  the  damage 
caused  by  diversion  of  water  from  water 
wheels  is  the  capitalized  annual  market  price 
of  the  water  lower  thus  lost.  This  is  equiva- 
lent to  capitalizing  the  gross  annual  income, 
which  is  an  absurd  contention  in  any  case, 
and  it  is  particularly  absurd  in  the  case  of 
a  water  power  plant  that  is  supplemented  by 
a  steam  plant  capable  of  carrying  the  full 
load. 

The  gross  income  from  water  power  may 
be   analyzed   into  five  elements : 

1.  Operating  expenses. 

2.  Depreciation. 

3.  Taxes. 

4.  Interest. 

5.  Profit. 

If  the  operating  expenses  of  a  water  power 
plant  cease,  certainly  that  part  {No.  1)  of 
the  gross  income  should  not  be  capitalized 
in  estimating  damages  caused  by  diversion. 
The  same  holds  true  for  Depreciation  (No. 
2),  and  Taxes  (No.  3),  if  the  water  power 
olant  is  wholly  abandoned.  We  have  left, 
then  only  the  interest  (No,  4)  and  the  Profit 
(No.  5).  Capitalized  Interest  (No.  4)  is  the 
value  of  the  plant.  Capitalized  Profit  (No. 
.'))  is  the  value  of  the  water  power  rights. 
The  owner  of  the  last  water  rights  is  assured- 
ly entitled  to  damages  in  the  full  sum  of  the 
value  of  the  water  power  rights  taken  from 
him;  and  if  his  water  power  plant  is  put 
entirely  out  of  commission,  his  damages 
should  also  include  the  full  value  of  the 
plant,  less  its  scrap  value.  If  the  water 
power  plant  is  usable  part  of  the  year— dur- 
ing periods  of  high  motor— then  the  plant 
has  a  residual  value  which  can  be  calculated 
and  dedncled  from  the  damages  that  would 
occur  if  the  plant  were  rendered  entirely  use- 


less. The  foregoing  is  upon  the  assumption 
that  there  is  no  steam  auxiliary  or  relay 
plant.  If  there  is  a  steam  relay  plant  large 
enough  to  carry  the  full  load,  then  the  dam- 
age caused  by  the  diversion  of  any  water 
cannot  exceed  the  capitalized  increase  in  an- 
nual cost  of  carrying  the  full  load  with  the 
steam  plant. 

The  damage  under  any  other  condition, 
such  as  the  existence  of  a  steam  relay  capa- 
ble of  carrying  only  part  of  the  load,  can  be 
readily  calculated  by  an  appraiser  who  has  a 
clear  grasp  of  the  principle  of  capitalizing 
annual  costs.  Without  a  knowledge  of  that 
fundamental  principle,  or  where  such  knowl- 
edge is  incomplete,  an  engineer  may  err 
seriously. 

The  last  statement  is  well  illustrated  in  the 
case  of  certain  engineering  exnerts  who  tes- 
tified in  the  Worcester  case,  which  was  quite 
fully  reviewed  by  Mr.  George  I.  Rockwood 
(December,  1899),  in  a  paper  on  "The  Value 
of  a  Horse  Power" ;  Transactions  American 
Society  of  Mechanical  Engineers,  Vol  21.  Mr. 
Rockwood  outlines  the  testimony  and  the 
theories  of  two  opposing  sets  of  engineering 
witnesses  in  the  case  of  certain  owners  of 
water  rights  on  Kettle  Brook  who  sued  the 
city  of  Worcester,  Mass.,  for  damages  caused 
by  diverting  water  that  had  developed  about 
IJOOO  H.  P.  for  11  months  yearly.  Damages, 
to  the  extent  of  $500,000  plus  interest,  were 
awarded,  and  it  appears,  from  a  statement  of 
one  of  the  commissioners  who  awarded  the 
damages,  that  the  capitalized  annual  market 
price  of  water  power  (about  $50  per  H.  P. 
year)  was  regarded  by  the  commissioners  as 
being  a  fair  index  of  the  damage  caused  to 
certain  water  right  owners,  and  this  in  spite 
of  the  fact  that  nearly  all  the  owners  had  to 
maintain  auxiliary  steam  plants  large  enough 
to  provide  for  their  full  load.  In  such  a 
case  there  is  not  the  slightest  doubt  that  the 
capitalized  increased  annual  expense  of  op- 
erating the  steam  au.xiliary  plant  measures 
the  full  damage  caused  by  the  diversion  of 
the  water.  Yet  it  appears  that  most  of  the 
engineers  who  defended  this  contention  w-ere 
badly  puzzled  by  one  of  the  cross-examina- 
tion questions,  which  was  as  follows: 

"A  man  has  got  100  horses  here  in  Wor- 
cester. Somebody  comes  along  and  takes 
50  of  them ;  he  is  liable  to  him  for  doing  it 
Now,  the  horses,  we  will  assume,  are  worth 
$100  apiece  in  Worcester  in  the  market.  Are 
his  damages — ought  he  to  have  $100  apiece 
for  those  horses  or  $50  apiece,  because  he 
has  got  a  ranch  somewhere  in  the  West 
where  he  can  produce  them  and  get  them  to 
Worcester  for  $50?" 

The  question,  it  will  be  noted,  was  so 
framed  as  to  lead  the  defenders  of  "the  steam 
cost  method"  to  admit  that  market  price  and 
not  cost  determines  values.  And,  in  their 
attempts  to  avoid  the  answer,  they  refused 
to  concede  that  water  power  has  any  ascer- 
tainable "market  price." 

Water  power  has  a  market  price,  and  its 
extreme  upper  limit  is  the  cost  of  producing 
the  power  by  steam.  Horse  power  is  not  the 
same  as  a  horse.  The  one  is  work,  the 
other  is  the  animal  engine  that  performs  the 
work.  Both  may  have  a  market  price,  but 
the  capitalized  annual  market  price  of  a  given 
amount  of  work  is  not  comparable  with  the 
market  price  of  the  thing  that  does  the  work. 
The  capitalized  annual  market  price  of  the 
work  done  bv  a  horse  might  be  ascertained 
thus :  A  horse  and  driver  may  be  hired  for. 
say.  $900  a  -ear,  and  if  this  were  capitalized 
at' 6  per  cent  we  should  have  $15,000,  which 
is  certainly  not  the  value  of  the  horse.  In 
similar  manner,  a  $51  annual  income  from  | 
horse  power  of  water  power,  capitalized  at  6 
per  cent,  gives  $000.  which  is  neither  the  value 
of  the  water  power  nor  of  the  plantj  for  it 
includes  both  of  these  and  something  be- 
side, namclv.  the  capitalized  operating  ex- 
penses, depreciation  and  taxes.  Had  this  dis- 
tinction between  the  value  of  a  horse  and 
the  value  of  a  horsepower  been  made  clear, 
and  had  the  city's  experts  conceded  that  there 
is   such   a   thing  as   an   ascertainable   "market 
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price"  of  a  horsepower  year,  the  writer  be- 
lieves they  could  have  shown  how  untenable 
were  the  arguments  of  those  who  contended 
for  the  capitalization  of  the  "market  price" 
of  a  horsepower  year  as  a  measure  of  dam- 
ages caused  l)y  water  diversion.  Granting  tnc 
testimony  as  to  this  "market  price,"  it  could 
have  been  shown  that  the  owner  of  the  water 
rights  could  secure  the  same  price  for  his 
steam-generated  power,  and  thus  be  nothing 
out  of  pocket  by  virtue  of  the  diversion,  save 
the  added  e.xpense  of  operating  his  e.xisting 
steam    plant. 

Perhaps  the  chief  value  of  this  paper  by 
Mr.  Rockwood  is  in  the  lesson  it  teaches  that 
an  appraiser  should  be  as  fully  familiar  with 
the  theories  of  other  appraisers  as  with  his 
own  theory.  Also  it  shows  that  an  engineer- 
ing expert  may  injure  his  own  case  by  re- 
fusing to  concede  the  truth  of  certain  con- 
tentions of  his  opponents.     If  the  contentions 


Proposed   Inner   Harbor  Plan  for  the 

City    of    Richmond    on    San 

Francisco  Bay. 

(STAFF     ARTICLE.) 

One  of  the  latest  plans  for  harbor  improve- 
ment in  the  present  activity  of  Pacific  coast 
cities  to  tit  themselves  to  attract  the  growing 
ocean  traffic  from  the  Orient  and  the  antici- 
pated Panama  Canal  traffic,  is  that  for  a 
harbor  at  Richmond  on  San  Francisco  Bay. 
This  city  of  12,000  people  occupies  the  point 
of  land  which  separates  San  Francisco  Bay 
proper  from  its  continuation  north  and  east 
known  as  San  Pablo  Bay.  The  city  has  a 
northern  water  frontage  on  San  Pablo  Bay, 
an  open  western  water  frontage  on  San  Fran- 
cisco Bay  and  a  southern  partly  protected  wa- 
ter frontage  also  on  San  Francisco  Bay.  The 
present  plans  contemplate  the  development  of 


bind  them  as  channel  and  basins  are  deepened. 
It  is  estimated  that  about  21,050  ft.  of  tem- 
porary bulkhead  are  required  for  the  proposed 
hlling. 

WHARVES   AND   PIERS. 

The  channel  from  deep  water  to  Point 
Potrero  will  be  10,000  ft.  long  and  600  ft. 
wide.  For  its  portion  between  Point  Rich- 
mond and  Point  Potrero  it  will  be  protected 
by  training  wall.  On  its  shore  side  it  will  be 
bordered  by  a  bulkhead  wharf  near  Point 
Richmond  and  by  eleven  piers  160.x750  ft.  to 
Point  Potrero.  This  is  denominated  Division 
1.  Division  2  comprises  the  north  basin  to 
Ellis  Landing  and  will  consist  entirely  of 
bulkhead  wharves.  Division  .3  comprises  the 
north  bank  of  the  main  basin  and  the  struc- 
tures will  be  21  piers  160.x600  ft.,  with  300 
ft.  wide  slips  between  them. 

The  principal  structures  are  the  wharves 
and  piers  and  of  these  only  the  wharves  have 


Fig.    1 — General    Map    of    Proposed    Inner    Harbor  for  Richmond  City  on  San  Francisco  Bay. 


are  correct,  they  should  be  granted  without 
quibble,  and  it  should  then  be  shown  how  the 
facts  have  been  misapplied  in  a  way  that  has 
led  to  erroneous  conclusions.  An  expert  wit- 
ness should  know  his  own  data  thoroughly,  of 
course,  but  be  should  also  be  able  to  qualify 
as  a  logician.  If  he  lacks  aptitude  in  the  use 
of  logic,  he  may  actually  deceive  a  commis- 
sion  or  court   unintentionally. 


Drainage   System   for   Rio   de   Janeiro. — 

The  government  of  Brazil  has  under  consid- 
eration a  project  for  improving  the  drainage 
system  of  the  city  of  Rio  de  Janeiro,  and  a 
commission  has  b'een  annointed  by  the  Minis- 
ter of  Public  Works  to  study  methods  and 
costs.  The  city  is  to  be  divided  into  two 
portions,  one  including  the  city  proper  and 
reaching  as  far  as  the  marine  arsenal,  the 
other,  the  rest  of  the  Federal  District.  The 
sewage  of  the  first  portion  would  be  carried 
out  to  sea,  while  that  of  the  second  would  be 
treated  by  the  latest  and  most  effective  bac- 
teriological method.  A  demonstration  tank 
showing  the  method  of  bacteriological  treat- 
ment is  now  installed  at  the  Gavea  and  is  giv- 
ing good  results.  Installation  of  the  drain- 
age system  of  the  island  of  Paqueta  is  pro- 
gressing rapidly.  The  Rio  de  Janeiro  City 
Improvements  Co.,  which  is  doing  the  work 
expects  to  inaugurate  the  service,  in  \nril, 
1913. 


the    southern    water    frontage    into    an    "inner 
harbor." 

The  southern  water  front  comprises  a  shal- 
low basin  between  Potrero  Point,  Brooks 
Island,  Point  Isabel  and  the  shore  line;  its 
area  is  about  1,700  acres.  The  essential  feat- 
ures of  its  improvement  are  the  formation  of 
a  tidal  basin  by  the  construction  of  a  dike 
from  Brooks  Island  to  Point  Isabel ;  the 
dredging  of  a  channel  from  this  basin  to'  deep 
water;  the  protection  of  this  channel  by  a 
training  wall  from  Brooks  Island  to  opposite 
Point  Richmond.  The  plan  is  clearly  shown 
by  Fig.  1,  and  the  work  involved  comprises 
(1)  the  channel  and  basin  dredging  and  the 
placing  of  the  dredged  material  to  form  dike 
and  training  wall  and  to  fill  in  submerged 
land  out  to  bulkhead  lines  and  (2)  the  build- 
ing of  _  wharves  and  piers  and  connecting 
them  with  a  belt  railway. 

DREDGING    AND    FILLING. 

The  dredging  of  the  channel  from  deep 
watei-  and  of  the  two  basins  will  amount  to 
about  18,000,000  cu.  yds.,  and  the  fill  between 
Point  Richmond  and  the  east  end  of  the  main 
basin  behind  bulkhead  lines  will  require  about 
11,000,000  cu.  yds.  There  remains  7,000,000 
cu.  yds.  for  dike  and  training  wall  work  and 
for  other  disposition.  The  plans  propose 
building  temporary  bulkhead  structures  ex- 
cept where  permanent  structure  is  required 
at  once,  and   filling  the   dredged  material  be- 


been  fully  worked  out.  These  are  of  unusual- 
ly complete  and  solid  construction  and  are  de- 
scribed here  as  examples  of  excellent  modern 
practice.  First  there  will  be  described  the 
outer  wharf  near  Point  Richmond  for  large 
vessels  and  second  the  inner  wharves  near 
Ellis  Landing.  These  descriptions  are  con- 
densed from  the  engineer's  report  which  is 
named  further  on.  The  illustrations  are  limit- 
ed to  typical  cross-sections. 

Outer  Wharf.— Figure  2  shows  a  typical 
section  of  the  outer  or  channel  wharf  near 
Point  Richmond.  The  most  serious  problem 
m  the  design  of  the  outer  wharves  is  that  of 
retaining  the  mud  fill  back  of  the  bulkhead 
line.  In  cases  along  the  San  Francisco  water 
front,  with  foundation  materials  comparable, 
wliere  piers  are  located,  and  it  has  been  nec- 
essary to  construct  an  independent  sea  wall, 
the  cost  has  been  from  $150  to  $200  per  lin- 
eal foot  The  design  adopted  for  the  pro- 
posed wharf  consists  of  two  parallel  rows  of 
heavy  reinforced  concrete  sheet  piling  12  ins 
thick,  supporting  the  inner  and  outer  edges 
of  the  wharf  deck  and  designed  to  resist  the 
lateral  pressure  of  the  mud  and  to  retain  it 
so  that  30  ft.  of  water  can  be  provided  at 
low  tide  immediately  off  the  edge  of  the 
whart.  Ihe  inner  row  of  reinforced  con- 
crete sheet  piling  will  be  40  ft.  in  length  and 
will  retain  the  mud  fill  for  a  vertical  distance 
ot   10  ft.,  from  elevation  10  to  elevation  zero. 
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The  outer  line  of  sheet  piling  will  be  GO  ft. 
in  length  and  will  retain  the  mud  till  from 
elevation  minus  20  to  elevation  of  the  chan- 
nel alongside  the  wharf,  which  it  is  proposed 
at  present  to  dredge  to  minus  24  ft.,  and  ul- 
timately to  minus  30  ft.  The  corresponding 
depths  of  mud  fill  to  be  retained  by  the  outer 
row  of  sheet  piling  will  be  4  ft.  and  10  ft. 
Between  the  two  lines  of  sheet  piling  the  mud 
fill  will  he  on  a  slope  of  1  on  4y2.  The  bear- 
ing piles  underneath  the  main  body  of  the 
wharf  will  also  resist  lateral  pressure  from 
the  mud  fill,  but  this  is  depended  on  only  as 
an  additional  factor  of  safety.  The  two  lines 
of  sheet  piling  will  be  tied  together  and  to 
the   bearing  piles   of  the   wharf   by  means   of 


wrapping  of  one-quarter  round  steel  wire. 
The  penetration  of  the  piling  will  be  about 
30  ft.,  which  will  take  them  well  into  the 
hard  clay  foundation  material.  The  standard 
floor  beams  of  the  wharf  deck  will  be  10x18 
ins.  rectangular  concrete  beams,  reinforced 
with  five  %-in.  square  bars.  The  beams  car- 
rying the  railroad  track  and  building  walls, 
designed  for  heavy  loading,  will  be  of  rein- 
forced concrete  UxXi  ins.,  and  12x30  ins., 
reinforced  with  -eight  %-in.  square  bars  and 
six  %-in.  square  bars,  respectively.  All  beams 
are  to  be  designed  as  continuous,  with  rods 
running  over  the  pile  supports  to  provide  for 
negative  bending  moments,  and  are  to  be  re- 
inforced for  shearing  stresses  by  bending  up 
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Fig.  2 — Typical   Section  of  Outer  Wharf  Structure. 


the  wharf  deck  and  by  horizontal  lines  of 
struts  at  each  pile  bent  13  ft.  below  the  wharf 
deck  or  at  elevation  zero.  The  sheet  piling 
will  be  tied  together  longitudinally  by  rein- 
forced concrete  waling  pieces  placed  in  the 
plane  of  the  lower  strut  system  at  elevation 
zero,  and  in  the  plane  of  the  wharf  deck  at 
elevation  13  by  the  system  of  beams  and 
girders.  Each  end  of  the  wharf  deck  is  also 
composed  of  reinforced  concrete  sheet  piling. 
This  method  of  construction  will  provide  a 
continuous  row  of  sheet  piling  around  the 
periphery  of  the  w'harf,  forming  with  the  re- 
inforced concrete  deck  an  inverted  box  in- 
closing the  mud  slope  underneath  the  wharf 
and  perfectly  protecting  it  from  wave  wash. 
The  reinforced  concrete  sheet  piles  will  be  12 
ins.  square,  reinforced  with  eight  %-in.  square 
bars  and  provided  on  each  side  with  semi- 
circular grooves,  designed  to  be  filled  with 
cement  grout  after  the  piles  are  driven,  thus 
insuring  a  watertight  structure.  They  will  be 
separately  molded  and  allowed  to  thoroughly 
season  before  being  driven.  They  are  pro- 
vided with  a  2-in.  pipe  in  the  center  to  fa- 
cilitate getting  them  into  place.  The  entire 
structure  is  to  be  built  of  reinforced  con- 
crete piles,  beams  and  slabs.  The  piles  are 
spaced  10  ft.  on  centers  in  each  direction, 
except  under  the  railway  track,  where  rows 
are  placed  directly  under  the  rails  and  at  the 
outer  row  of  the  columns  supporting  the  shed, 
where  the  loads  require  two  rows  of  piles, 
spaced  4  ft.  apart.  The  bearing  piles  will 
be  TO  ft.  long  and  Ifi  ins.  square  for  the  up- 
per portion  of  their  length  tapering  (o  6  ins. 
square  at  the  bottom.  They  will  be  reinforced 
with  eight  %-in.  square  twisted  bars  set  in  a 
12-in.   circle   and  tied   together   with   a  helical 


rods  diagonally  at  the  ends  and  by  providing 
loops  and  stirrups.  The  floor  slabs  are  to  be 
t)  ins.  thick  of  concrete,  reinforced  in  each 
direction  with  V2-in.  square  bars  on  9-in. 
centers.  The  paving  will  consist  of  2  ins.  of 
fine  graded  asphaltic  macadam  or  asphaltic 
brick,  except  for  the  space  between  and  ad- 
jacent to  the  track  rails  on  the  outside,  which 
will  have  wooden  blocks  on  sand  cushions, 
to  permit  of  repairs  or  renewals  to  the  tracks. 
The  wharf  deck  beams  and  girders  and  piles 
are  designed  for  a  live  load  of  400  lbs.  per 
square  foot.  The  car  tracks  are  designed 
for  Coopers  E-oO  loading. 

An  important  part  of  the  design  of  any 
wharves,  particularly  for  large  vessels,  is  the 
arrangement  of  fenders  to  prevent  injury  to 
the  wharves  or  ships  alongside  from  collis- 
ions, or  from  wave  action  or  impact.  The 
style  of  fender  in  ordinary  use  in  wharf  con- 
struction in  San  Francisco  Bay  consists  of 
a  line  of  untreated  wooden  piles  driven  into 
the  mud  at  about  3- ft.  centers,  tied  together 
with  three  lines  of  wooden  ribbing,  and  con- 
nected with  the  wharf  through  car  springs  set 
at  short  intervals  to  absorb  the  vessel's  im- 
pact. This  ti'De  of  fender  involves  a  very 
heavy  cost  of  maintenance,  because  the  piles 
arc  rapidly  eaten  away  by  marine  borers,  ne- 
cessitating complete  renewal  at  intervals  of 
six  months  to  two  years.  The  design  for  the 
Richmond  wharf  includes  the  hanging  type  of 
fender,  such  as  is  now  being  installed  on  the 
new  San  Francisco  piers  Nos.  2fi.  28,  30  and 
32.  consisting  of  steel  triangles  built  up  with 
8-in.  H-sections  hanging  from  the  under  side 
of  the  wharf  beams  in  cast  iron  guides,  which 
permit  them  to  slip  in  and  out  in  resistiii"'  the 
impact   of   the   vessels.     The   vertical   bar   of 


each  triangle  carries  three  lines  of  wood  rib- 
bing, longitudinally.  The  lower  is  at  the  low 
water  surface  and  the  upper  at  the  wharf 
deck.  This  ribbing  is  bolted  to  lOxlO-inch 
fender  timbers  spaced  2  ft.  apart  on  centers 
and  extending  from  a  few  feet  below  the  low 
water  to  the  deck  of  the  wharf.  Between  the 
upper  line  of  ribbing  and  the  wharf  deck 
strong  car  springs  are  set  at  intervals  to  ab- 
sorb the  impact.  In  the  design  for  the  Rich- 
mond outer  wharf  the  car  springs  are  set  at 
10-ft.  intervals  and  opposite  the  transverse 
pile  bents.  The  steel  triangles  are  set  10  ft. 
on  centers  as  near  to  the  transverse  pile  bents 
as  possible,  so  there  will  be  no  bending  mo- 
ment in  the  horizontal  beams.  The  main- 
tenance is  low,  as  the  fender  pile  extends 
only  a  few  feet  below  low  water,  where  the 
marine  animals  do  little  work,  and  also  as 
the  material  required  to  replace  the  fenders  is 
only  about  one-fourth  of  the  length  of  driven 
piles.  To  prevent  the  hanging  fender  from 
being  caught  on  the  side  of  vessels  moored 
alongside  and  torn  vertically  from  the  wharf, 
a  raft  of  four  12-in.  timbers  should  be  floated 
against  the  fender  piles  at  all  times.  This 
line  keeps  the  vessel  away  from  direct  con- 
tact with  the  fender  piles  and  prevents  any 
stress  being  communicated  to  the  fender  line 
as  the  vessel  rises  and  lowers  with  the  chang- 
ing tide. 

The  wharf  shed  is  set  18  ft.  2  ins.  back 
from  the  front  of  the  wharf  on  the  bulkhead 
line,  and  is  72  ft.  4  ins.  wide  and  742  ft.  4 
ins.  long  over  all.  The  railway  track  extends 
along  the  wharf  in  front  of  the  shed.  The 
entire  shed  floor  is  available  for  storage, 
freight  handling  and  teaming.  Teams  can 
come  upon  the  wharf  deck  at  either  end  of 
the  shed  and  pass  into  the  shed  at. the  ends, 
or  can  pass  along  the  outer  side  of  the  shed. 
if  the  railroad  track  is  clear.  By  means  of 
temporary  inclines,  teams  could  enter  the  shed 
at  the  center  or  at  any  other  convenient  point. 
The  elevation  of  the  deck  of  the  wharf  is 
about  13  ft.  This  makes  the  inner  side  of 
the  wharf  3  ft.  above  the  street  level  and 
permits  of  easy  loading  of  drays  or  wagons, 
or  freight  cars  running  along'  the  track  at 
the  rear.  A  railroad  track  located  on  the 
street  side  is  close  to  the  wharf,  and  is  par- 
tially covered  by  a  metal  awning,  so  that 
trucking  may  be  readily  accomplished  direct 
from  the  wharf  floor  into  cars.  The  3-ft. 
depression  of  the  street  level  below  the 
wharf  floor  is  intended  as  a  means  of  the 
most  advantageous  heights  for  railway  cars 
and  for  drays  which  are  3  ft.  8  ins.  and  1 
ft.  G  ins.  high,  respectively. 

The  wharf  shed  is  a  steel  frame  structure 
72x740  ft.  with  reinforced  concrete  roof  slab 
and  curtain  walls.  The  steel  frame  is  thor- 
oughly tied  together  and  braced  in  all  di- 
rections. The  roof  is  designed  for  a  live 
load  of  30  lbs,  per  square  foot,  with  a  hori- 
zontal wind  pressure  on  the  sides  and  ends 
of  the  building  of  20  lbs.  per  square  foot. 
The  standard  spacing  of  the  columns  is  70 
ft.  transversely  and  20  ft.  longitudinally.  The 
transverse  spacing  permits  of  the  unobstructed 
use  of  the  wharf  floor  for  teaming  and 
freight  handling.  There  are  four  pairs  of  20- 
ft.  bays,  which  have  a  center  column  replaced 
by  two  columns  with  10-ft.  spacing,  making 
one  20-ft.  bay  in  the  center,  flanked  by  two 
10-ft.  bays  on  each  side.  This  special  ar- 
rangement of  columns  is  necessitated  by  the 
architectural  arrangement.  The  spacing  of 
the  roof  trusses  throughout  the  building  is  20 
ft.  At  the  special  bays  having  columns  on 
20  and  10-ft.  centers,  the  roof  trusses  retain 
their  constant  spacing,  being  carried  on  lon- 
gitudinal trusses  over  the  doorways.  The 
roof  purlins  are  spaced  11  ft.  8  ins.  on  cen- 
ters and  are  composed  of  15-in.  42-Ib.  I- 
beams.  The  4-in.  reinforced  concrete  roof 
slab  rests  directly  on  the  steel  purlins.  The 
surface  is  a  water  proof  five-ply  composition 
of  felt,  tar  and  gravel.  The  roof  trusses  are 
of  the  Warren  type,  with  verticals  supporting 
the  upper  cords  and  carrying  alternate  pur- 
lins. The  upper  cord  section  is  composed  of 
two  6x4x%-in.  angles.  .MI  otbcr  members 
are  built  of  double  angle  sections.  The  roof 
truss    is   to   be   fire-proofed    throughout   with 


630 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  23 


metal  lath  on  wood  furring  and  protected  by 
at  least  2  ins.  of  concrete  or  cement  plaster. 
It  is  possible  that  the  recent  development  of 
the  tool  known  as  the  "Cement  Gun,"  by 
which  cement  plaster  is  shot  with  compressed 
air  directly  from  a  pipe  onto  lath,  will  make 
it  possible  to  fireproof  the  trusses  and  other 
structural  steel  members  without  the  use  of 
forms  or  scaffolding. 

The  main  supporting  columns  of  the  roof 
are  composed  of  12-in.  84%-lb.  H-sections 
continuous  from  the  floor  to  the  eaves,  and 
supporting  in  addition  to  the  roof  trusses  a 
heavy  crane  rail  bracket  24  ft.  above  the  floor 
for  the  freight  handling  and  apparatus.  The 
columns  are  supported  on  a  heavy  reinforced 
concrete  girder  which  distributes  their  load 
to  two  piles  spaced  4  ft.  apart.  The  base 
plates  of  the  columns  are  anchored  into  this 


point,  or  to  any  point  within  12  ft.  of  either 
side  of  the  shed.  The  crane  will  be  operated 
by  electricity  and  will  be  especially  useful  for 
loading  cars,  wagons  or  trucks  at  any  point 
of  the  building  or  in  the  street  immediately 
at  the  rear  of  the  building.  The  traveling 
crane  can  be  easily  duplicated  at  any  time 
that  conditions  warrant.  The  vertical  clear- 
ance under  the  crane  bridge  is  24  ft.,  provid- 
ing about  14  ft.  clearance  under  the  loading 
extension  of  the  traveler  and  giving  ample 
height  for  handling  any  loads  which  are  re- 
quired, either  in  cars  or  trucks.  The  exten- 
sion arms  will  make  it  possible  to  handle  in 
either  direction  from  cars,  either  on  the  de- 
pressed track  at  the  rear,  or  on  the  level  track 
at  the  front  door  of  the  wharf  sheds. 

Iiiiici-   Jl'liarf. — Figure  3  is  a  typical  cross- 
section   of   the   inner   wharf   construction   de- 
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Fig.   3 — Typical   Section   of   Inner  Wharf  Structure. 


girder.  Each  transverse  bent  consists  of  two 
columns  and  a  roof  truss.  All  members  of 
the  steel  frame  are  to  be  thoroughly  fire- 
proofed  with  at  least  2  ins.  of  concrete  out- 
side of  any  steel.  Longitudinal  rigidity  is 
given  to  the  building  by  the  X-bracing  in  six 
20-ft.  bays  containing  windows,  and  in  the 
eight  10-ft.  bays.  The  rigidity  of  the  roof 
framing  is  supplemented  by  heavy  fire-proof- 
ing on  the  roof  trusses  and  by  a  4-in.  rein- 
forced concrete  roof  slab.  The  doors  of  the 
side  elevation  are  24  ft.  high  and  16  ft.  wide, 
and  provided  with  rolling  lift  steel  shutters, 
which  open  vertically  and  roll  on  a  cylindrical 
drum,  set  immediately  above  the  doors  be- 
tween the  crane  rail  girder  and  the  head  of 
the  door  frames.  This  height  permits  the 
extension  arm  of  the  traveling  crane  to  pass 
through  the  doorway  and  to  load  or  unload 
through  hatches  in  roofs  of  box  cars,  and,  of 
course,  to  handle  any  material  loaded  on  flat 
cars  at  a  corresponding  height. 

The  end  frames  show  a  doorway  in  the 
center  18  ft.  high  and  22  ft.  wide.  These 
end  frames  are  built  in  three  bays,  the  center 
bay  being  30  ft.  wide  and  the  two  side  bays, 
each  being  20  ft.  wide.  The  side  bays  have 
X-bracing  e.xtending  from  floor  to  roof  and 
giving  lateral  rigidity  to  the  building. 

The  wharf  shed  is  to  be  provided  with  a  5- 
ton  traveling  crane  spanning  the  full  70  ft. 
between  the  side  columns  and  traveling  the 
full  length  of  the  building.  It  is  to  be  of  the 
extension  arm  type,  with  a  carriage  designed 
to  handle  material  a  distance  of  12  ft.  out- 
side the  building  line  on  either  side  of  the 
shed.  The  crane  can  run  the  entire  length  of 
the  building  and  pick  up  a  load  at  any  point 
of   the  building  and   transfer  it   to  anv  other 


signed   for  the  bulkhead   wharves  around  the 
north  basin. 

The  wharf  is  founded  upon  concrete  piles 
16  ins.  square,  with  a  penetration  into  the 
hard  clay  strata  of  about  30  ft.  Upon  these 
piles  is  built  a  reinforced  concrete  deck  sup- 
ported on  reinforced  concrete  beams  and 
girders.  The  deck  is  a  7-in.  slab  of  concrete 
reinforced  in  two  directions  with  %-in.  steel 
bars  on  5-in.  centers  and  surfaced  in  the  in- 
terior of  the  shed  with  paving,  as  described 
for  the  outer  wharves.  On  the  water  front 
side  of  the  shed  the  paving  between  the  var- 
ious rails  is  to  be  wood  blocks  on  a  sand 
cushion  to  facilitate  removal  of  the  track 
rails.  The  piling  plan  shows  rows  of  piles 
spaced  12  ft.  apart  longitudinally,  and  from 
•5  to  12  ft.  transversely.  The  main  building 
columns,  which  are  20  ft.  apart,  are  each  car- 
ried on  four  niles  on  5-ft.  centers,  longitu- 
dinally, and  10-ft.  centers  transversely.  The 
railway  track  inside  the  shed  is  carried  on 
three-pile  bents.  The  railroad  track  and  tne 
portal  pier  crane  tracks  outside  of  the  shed 
have  piles  at  12-ft.  centers  under  each  rail. 
All  reinforced  concrete  piles  like  those  of  the 
outer  wharf  are  to  be  16  ins.  square  for  the 
upper  three-fourths  of  their  length  and  taper 
to  6  ins.  square  at  the  bottom.  They  are  to 
be  reinforced  with  eight  %-in.  square'  twisted 
bars  set  on  a  12-in.  circle  and  wound  with  a 
helical  rapping  of  %-in.  round  steel  wire. 
The  beams  are  to  have  brackets  at  the  pile 
supports  in  order  to  increase  the  strength 
and  rigidity  of  the  connections.  The  eleva- 
tion of  the  highest  point  of  the  finished  wharf 
floor  is  to  be  plus  12  ft.  In  order  to  secure 
a  pile  penetration  of  about  SO  ft.  in  the  hard 
substrata   this   will   require  70- ft.   piles   in   the 


outer  rows  and  40-ft.  piles  in  the  inner  rows 
next  to  the  wall. 

The  sea  wall  is  to  be  a  reinforced  con- 
crete retaining  wall,  supported  and  held  by 
the  inner  edge  of  the  wharf  floor  and  founded 
on  wood  piles.  The  bottom  of  the  wall  is 
to  be  at  a  depth  of  7.8  ft.  below  datum  and 
will  rest  on  a  hard  clay  substrata.  The  slope 
of  the  earth  from  the  base  of  the  sea  wall 
to  the  channel  bottom  at  elevation  minus  20, 
will  all  be  in  hard  clay  and  will  be  finished 
at  a  slope  of  1  on  2%.  The  length  of  the 
piling  is  designed  to  provide  for  the  ultimate 
excavation  of  the  channel  to  a  30-ft.  depth 
at  low  water.  The  slope  will  be  constructed 
so  that  it  can  be  extended  at  the  same  angle 
to  the  30-ft.  depth  line.  The  fill  back  of  the 
wharves  will  be  finished  at  elevation  10  and 
will  be  retained  by  the  concrete  wall  and  the 
earth  slope  under  the  wharf.  This  slope  will 
be  paved  with  3  ft.  of  rip-rap  extending  un- 
derneath the  wharf,  and  in  front  of  the  sea 
wall  through  the  small  boat  basin  at  the  in- 
ner end.  The  paved  slope  will  permit  of 
boats  with  a  draft  not  exceeding  10  ft.  at 
low  water  using  the  floats.  The  maximum 
load  to  be  carried  by  the  reinforced  concrete 
piles  will  vary  from  30  to  45  tons,  depending 
upon  their  position  under  the  wharf.  The 
length  of  piles  is  intended  to  maintain  safe 
bearing  capacity,  even  when  the  channel  is 
dredged  to  30  ft.  in  depth  and  the  earth  around 
the  outer  lines  of  piles  removed.  The  design- 
ing loads  are  the  same  throughout  as  for  the 
outer  wharf. 

The  e.xposed  front  of  the  wharf,  at  which 
vessels  will  tie  up,  is  to  be  protected  from  im- 
pact by  hanging  fenders,  similar  in  design  to 
those  described  for  the  outer  harbor  wharves, 
except  that  the  triangular  frames  and  cast  iron 
guides  will  be  spaced  at  12-ft.  intervals  instead 
of  10.  At  each  of  the  two  outer  corners  of  the 
wharf  a  20-ft.  pile  cluster  of  creosoted  wood 
piles  is  to  be  driven  and  bound  together  with 
steel  cable.  The  outer  end  of  the  proposed 
wharf  will  in  the  future  be  connected  with  an 
extension  of  the  concrete  wharf,  making  spring 
fenders  unnecessary  and  hence  cheaper  solid 
wooden  fenders  are  provided. 

The  plan  shows  columns  spaced  61  ft.  c.  to 
c.  transversely  and  24  ft.  center  to  center  lon- 
gitudinally. The  columns  have  a  cross  section 
of  14x24  ins.  with  pilasters  on  the  outside  36 
ins.  wide  and  2  ins.  deep.  These  columns  carry 
the  roof  loads  and  the  loading  from  the  crane 
rail  girders.  They  have  a  constant  cross  sec- 
tion from  floor  to  roof.  They  are  reinforced 
with  four  structural  steel  angles  3.x3  ins.x5/16 
in.,  laced  together  on  the  four  sides.  This  de- 
sign permits  of  a  good  bracket  being  made  for 
the  crane  rail  girder  by  means  of  a  batten  plate 
and  also  permits  a  reliable  connection  to  the 
reinforcement  of  the  lower  chords  of  the  roof 
girders,  which  reinforcement  also  consists  of 
four  steel  angles  laced  together  on  the  four 
sides.  The  crane  rail  girder  is  supported  on  a 
concrete  bracket,  reinforced  with  two  batten 
plates  riveted  to  the  steel  angles  of  the 
columns. 

The  main  girders  carrying  the  roof  are  6  ft. 
deep  at  the  ends  and  8  ft.  6  ins.  deep  at  the 
center  and  12  ins.  wide.  These  girders  carry 
purlins  10  ft.  4  ins.  on  centers  and  spanning 
24  ft.  from  center  to  center  of  the  girders.  The 
purlins  are  reinforced  concrete  beams  10x20 
ins.  in  cross  sections  reinforced  with  three  %- 
in.  square  bars.  They  carrv  a  4-in.  concrete 
slab  reinforced  with  wire  mesh.  This  slab  is 
waterproofed  on  top,  with  a  composition  roof- 
ing of  5-ply  felt,  tar  and  gravel. 

The  walls  of  the  building  between  columns 
and  doors  and  window  headers  are  to  be  6  ins. 
thick,  reinforced  with  %  in.  square  bars  18  ins. 
on  ceriters  both  ways.  The  window  sash  is  to 
be  built  of  steel,  requiring  the  minimum  of 
width  in  the  wall.  The  doors  are  24  ft.  high 
and  18  ft.  wide  and  are  to  be  provided  with 
rolling  lift  steel  shutters,  which  open  from  a 
cylindrical  roll  on  a  drum  set  immediately 
above  the  door  between  the  crane  rail  girder 
and  the  door  head. 

The  rigidity  of  the  building  laterally  is  in- 
sured by  the  24-in.  depth  of  columns  and  the 
deep  remforced  concrete  girder  with  brackets 
at   the   column   supports.     For  rigidity   in  the 
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longitudinal  direction,  the  purlins,  the  door 
headers  and  the  crane  rail  girder  in  each  bay 
'and  the  two  solid  bays  which  have  no  door 
openings  are  depended  upon.  In  the  four  cor- 
ners of  each  shed  one-story  offices,  properly 
partitioned,  are  provided  for  the  use  of  em- 
ployes using  the  wharves. 

The  lighting  of  the  interior  is  accomplished 
by  means  of  the  windows  in  the  walls.  This 
window  area  is  about  10  per  cent,  of  the  total 
wall  area  and  will  give  good  light  when  all 
doors  are  closed.  Ventilating  of  the  interior 
when  the  doors  are  closed  is  provided  by 
means  of  open  ventilators  above  the  window 
and  under  the  roof  in  the  side  walls.  The  area 
of  the  ventilators  is  about  3  per  cent,  of  the 
total  wall  area. 

In  plan  the  wharf  deck  has  three  tracks : 
two  railroad  tracks  and  one  portal  pier  crane 
track.  One  railroad  track  and  the  portal  pier 
crane  track  are  outside  the  shed  on  the  wharf 
deck  next  to  the  channel.  These  tracks  are 
level  with  the  wharf  deck.  The  other  car 
track,  inside  the  shed  is  depressed  3  ft.  6  ins. 
below  the  floor  so  as  to  permit  trucking  on  a 
level  between  the  wharf  floor  and  the  car  floor. 
This  depression  for  the  track  is  11  ft.  8  ins. 
wide  and  divides  the  shed  into  two  areas,  the 
one  next  to  the  street  being  18  ft.  10  ins.  wide 
and  the  one  next  to  the  water  side  28  ft.  6 
ins.  wide  inside  of  columns.  The  floor  of  the 
wharf  shed  is  22  ins.  above  the  street  level  at 
the  building  line,  providing  for  level  trucking 
from  drays  to  wharf  floor.  It  is  intended  that 
teams  shall  come  upon  the  wharf  deck  at  the 
two  ends,  and  in  the  center  between  the  sheds, 
giving  an  entrance  to  the  shed  from  both  ends 
to  the  floor  section,  which  is  28  ft.  6  ins.  wide. 
When  the  portal  pier  crane  permits,  and  the 
outer  car  track  is  clear  of  cars,  teams  may  also 
pass  along  the  outside  of  the  wharf  shed  from 
end  to  end. 

Provision  is  made  for  a  5-ton  traveling 
crane,  with  arms  that  can  be  extended  laterally 
through  the  doorways  and  a  distance  of  12  ft. 
outside  of  the  building  line.  This  crane  can 
run  the  entire  length  of  the  building  and  pick 
up  a  load  at  any  point  in  the  building  and 
transfer  it  to  any  other  point  in  the  building, 
or  to  any  point  within  12  ft.  of  the  building 
line  on  either  side  through  the  doorways.  This 
will  provide  crane  service  to  freight  cars  on 
the  depressed  track  in  the  building,  to  freight 
cars  on  the  surface  track  on  the  water  front 
side  of  the  building,  and  to  teams  on  the  street 
side  of  the  building.  It  is  intended  that  the 
cranes  shall  be  operated  by  electricity.  The 
portal  pier  crane,  which  will  run  the  entire 
length  of  the  wharf  for  a  distance  of  1,000  ft., 
is  intended  to  load  and  unload  vessels  which 
do  not  have  their  own  freight  handling  equip- 
ment in  the  shape  of  derricks  and  winches  and 
to  transfer  this  freight  to  freight  cars  on  the 
track  underneath  it  or  to  the  wharf  deck, 
where  it  can  be  picked  up  by  the  extension 
arm  of  the  inside  traveling  crane. 

ESTIMATED    COST. 

The  estimated  cost  of  the  harbor  work  de- 
scribed is  based  upon  the  following  unit  prices 
all  material  in  place: 

Items.  Price. 

Clamshell  dredging,  per  eu.  yd 10  cts. 

Suction  dredging,  per  cu.  yd 6  cts. 

Riprap  slope  facing,  per  cu.  yd $1.00 

Reinf.  cone,  piling  in  place,  per  lin. 

ft $1  to  $1.20 

Untreated  timber  piling,  per  lin.  ft.. 40  to  50  cts. 
Creosoted  timber  piling,  per  lin.  ft.. 60  to  70  cts. 
Creosoted  sheeting  and  bulkheading, 

per  M $50.00 

Bolts,   spikes,   etc.,   for  bulkheading, 

per    lb 3  cts. 

Reinforced    concrete,    beams,      slabs, 

etc.,   per  cu.  yd JIO.OO 

Concrete  sea  wall,  per  cu.  yd $10.00 

Steel   reinforcement,    per  ton $65.00 

Asphalt  paving,  per  sq.  ft 10  cts. 

Wood  block  paving,  per  sq.  ft 27  cts. 

Hangins-   feeders,    per  lin.    ft $13.00 

Structural'  steel,   per  ton $80.00 

Steel    rails,    per    ton $50.00 

Rolling  steel  doors,  per  sq.  ft $1.10  to  $1.2S 

Gravel    roofing,    per   sq.    ft .,„  I„S% 

Portal    pier    crane $12,500.00 

70-ft.  traveling  crane $9,000.00 

60-tt.   traveling  crane $8,000.00 

All  estimates  include  an  allowance  of  10  per 


cent,    for   engineering,   supervision,   legal   fees 

and  contingencies  and  they  are  as  follows : 
Division  No.  1 — Between  Point  Richmond  and 
Point  Potrero — 

11  piers,  160x750  ft.  each.,  with  300-ft. 
slips,  reinforced  concrete  and  struc- 
tural steel  structures,  thoroughly  fire- 
proofed,  including  sheds,  mechanical 
freight  handling  equipment,  sea  wall, 
and  dredging  of  slips  at  $J05.470 $5,560,170 

Belt  line  railroad  with  water  front 
street    133,000 

Outer  bulkhead  wharf  and  shed  as 
shown  in  detail 387,000 

Acquisition  of  land 50,000 

Total  for  Division  No.   1 $6,130,170 

Division  No.  2 — Ellis  Channel,  including  Point 
Potrero — 

87^^x500  ft.  bulkhead  wharves $3,356,000 

Cut  or  tunnel  through  Potrero  hill 128,000 

Belt   line    railroad   with     water     front 

street    294,500 

Outer    bulkhead    wharf    and      shed      as 

shown  in  detail 387,000 

Acquisition  of  land 17,800 

Total  for  Division  No.  2 $3,796,300 

Division  No.  3 — Inner  Harbor  Section — 

21  piers,  each  160x600  ft.,  with  rein- 
forced concrete  substructure  and 
sheds,  fireproofed  throughout,  in- 
cluding construction  of  sea  wall  and 
dredging  of  slips,   at  $392,260 $8,237,460 

Belt  line  railroad  with  water  front 
street    294,500 

Acqusition  of  land 100,000 

Total  for  Division  No.  3 $8,631,960 

Grand   total  for  Divisions  Nos.  1,   2 
and  3   $18,558,430 

The  harbor  works  as  described  have  been 
designed  by  the  firm  of  Haviland  &  Tibbitts, 
engineers,  San  Francisco,  Cal.,  who  have  sub- 
mitted a  complete  report  of  230  pages  and 
numerous  drawings  and  diagrams.  The  proj- 
ect is  an  especially  interesting  one  and  the  en- 
gineers deserve  credit  for  the  particularly  high 
class  of  wharf  structures  planned  by  them. 


State  vs.  Municipal  Regulation  of  Pub- 
lic Utilities. 

The  merits  of  state  as  compared  to  munic- 
ipal regulation  of  public  utilities  were  dis- 
cussed by  Morris  Knowles  in  a  recent  paper 
before  the  New  England  Water  Works  Asso- 
ciation. The  portion  of  the  paper  bearing  up- 
on this  point  is   here  given. 

Opinion  is  practically  uniform  upon  the  de- 
sirabiUty  of  commission  regulation  of  public 
utilities ;  but  there  still  is  discussion  as  to 
whether  utilities  should  be  supervised  by  mu- 
nicipal or  state  commissions.  In  the  writer's 
opinion  municipal  regulation  alone  will  never 
be  satisfactory.  For  municipally  owned  utili- 
ties such  regulation  is  out  of  the  question. 
The  community  of  interest  in  making  a  good 
showing  and  the  lack  of  perspective  may 
often  defeat  the  purpose.  In  the  case  of 
privately-owned  companies,  the  pressure  of 
local  prejudice  and  feeling  makes  difficult  the 
preservation  of  the  judicial  frame  of  mind 
and  spirit  of  fairness,  which  are  indispensa- 
ble. In  the  case  of  a  few  large  cities,  high 
grade  city  commissions,  have  been  partially 
successful.  But  even  in  these  cases  cities  can- 
not afford  expert  service  as  extensive  or  of  as 
high  grade  as  is  available  when  they  act  to- 
gether through  a  state  commission;  and  such 
local  commissions  have  not  an  equal  oppor- 
tunity to  gain  such  varie<l  experience  or  to 
accumulate  so  large  an  amount  of  data  that 
may  be  applicable  to  future  investigations  and 
decisions.  Moreover,  the  inter-corporate  re- 
lations of  most  public  utilities  make  effective 
Iccal  regulation  as  impossible  in  many  cases 
as  would  be  the  regulation  of  interstate  com- 
merce by  a  state  railroad  commission.  It  is 
believed,  therefore,  that  a  single  state  com- 
mission with  ample  powers  and  conspicuoiis 
responsibility  will  be  most  satisfactory.  This 
does  not  mean  that  in  the  largest  cities  local 
commissions  cannot  be  of  great  value  in  in- 
vestigating local  conditions  in  greater  detail, 
and  in  collecting  local  information ;  but  even 
if  they  cio  exist,  a  state  commission  is  just 
as  necessary  to  supplement  them,  and  to  se- 
cure in  their  work  uniformity,  equality  and 
efficiency. 

An  objection  often  urged  against  any  state 
wide  measure   of  this   kind   is  that  it   means 


the  domination  of  the  cities  by  country  dis- 
tricts and  the  "farmer  vote."  In  matters  of 
fundamental  progress,  however,  the  interests 
of  city  and  country  are  one  and  the  same 
and  apparent  opposition  often  terminates  in 
mutual  benefit.  You  will  recall  an  example 
of  this  at  the  time  when  the  Metropolitan 
Water  District  of  Boston  undertook  to  con- 
demn additional  drainage  areas  in  Massa- 
chusetts. The  protest  of  the  country  districts 
resulted  in  an  act  by  the  General  Coiirt  of 
1907,  requiring  that  all  cities  and  towns  in 
the  Metropolitan  Water  Districts  "shall,  after 
December  31,  1907,  equip  with  water  meters 
all  water  services  thereafter  installed  for 
them,  and  shall  also  annually  equip  with  wa- 
ter meters  5  per  cent  of  the  water  services 
which  were  immetered  on  December  31,  1907." 
The  effect  has  been  to  reduce  the  waste,  to 
prolong  the  life  of  the  works  then  existing, 
and  to  postpone  the  expenditure  of  great  sums 
for  extensions. 

A  further  criticism  of  the  commission  idea 
is  that  the  machinery  may  readily  come  under 
the  control  of  a  few  bad  men.  No  system 
can  take  the  place  of  good  men  in  public  life. 
But  experience  has  shown  that  when  large 
responsibility  is  conspicuously  centered  on  a 
few  men,  with  full  publicity  regarding  their 
proceedings,  such  fears  are  usually  ground- 
less. The  recent  tendency  toward  the  com- 
mission form  of  municipal  government  is 
based  on  the  same  principle. 

In  most  communities,  appointment  of 
members  to  the  State  Public  Utility  Commis- 
sion is  the  most  satisfactory  method  of  se- 
lection. Appointees  should  be  men  of  wis- 
dom, deliberation,  scientific  honesty,  judicial 
temperament,  breadth  of  view,  and  public 
spirit,  with  wide  knowledge  and  experience 
in  business,  finance,  economics  and  public  ser- 
vice. Engineering  and  legal  training  are  best 
adapted  to  secure  some  of  these  characteris- 
tics ;  but  the  qualifications  mentioned  are 
more  essential  than  such  a  detail  as  profes- 
sional training,  and  technical  service  can  be 
secured  by  the  employment  of  experts.  The 
importance  of  the  benefits  accruing  to  the 
public  justifies  ample  salaries  so  as  to  secure 
the  service  of  the  ablest  men.  Full  power 
should  be  given  to  such  a  commission  to  in- 
vestigate accidents,  rates  and  service,  to  make 
valuations,  to  require  uniform  accounts  and 
uniform  reports,  and  control  issue  of  securi- 
ties and  financial  management,  to  require 
proper  allowance  for  depreciation,  to  exam- 
ine accounts  and  inspect  property,  and  to 
make  and  enforce  orders  regarding  rates, 
.standards,  service  and  discrimination.  Full 
publicity  in  all  matters  is  desirable.  Future 
experience  will  show  whether  or  not  it  is 
advisable  to  include  provision  for  a  modified 
form  of  the  recall,  such  as  is  the  novel  fea- 
ture of  the  Connecticut  law. 

It  is  still  too  early  to  form  a  final  opinion 
regarding  the  results  of  thorough-going  reg- 
ulation of  the  Wisconsin  type ;  but  the  ten- 
dency toward  better  service,  better  feeling  be- 
tween the  utilities  and  the  public,  more  equit- 
able rates,  greater  stability  of  securities,  and 
disappearance  of  discrimination  and  of  cor- 
ruption of  local  politics  by  franchise-seeking 
companies  is  unmistakable. 


Adjustable    Saw    Rig    for   Framing    Crib 

Timbers. — A  method  of  cutting  crib  tim- 
l»crs  for  dovetail  joints  was  devised  by  the 
Cullen-Frusteclt  Co.,  of  Chicago,  III.,  in  con- 
nection with  their  contract  at  Sault  Stc.  Marie. 
i'be  timbers  were  too  heavy  and  long  to  be 
handled  readily,'  therefore  the  machine  itself 
was  so  arranged  that  it  could  be  easily  swung 
around  to  the  angle  desired.  The  machine 
operated  on  a  sort  of  portable  turntable  so 
arranged  that  it  could  be  held  rigid  in  any 
position  and  could  be  moved  forward  as  the 
machine  cut  into  the  timber.  The  arrange- 
ment enabled  a  large  amount  of  timber  to  be 
framed  by  machine  at  a  small  cost,  which 
otherwise  would  have  had  to  he  cut  by  hand. 
The  accuracy  of  the  dovetail  joints,  it  is 
stated,  could  not  have  been  equaled  by  hand 
work. 
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Method  and  Cost  of  Leveling  Dredged 
Over  Ground  With  Electrically- 
Driven  Drag  Scraper. 

ContriDuted  by  James  C.  Bennett,  C.  E., 
Sacramento,  Cal. 

Gold  dredging  has  in  years  past  left  con- 
siderable areas  of  ground  within  the  city  lim- 
its of  Oroville,  Cal..  in  an  unsightly  condition. 
More  recently  the  city  has  demanded  in  new 
work  that  the  dredges  restore  the  "worked" 
ground  to  a  surface  approximating  the  orig- 
inal, .''it  the  outset  of  the  work  of  restora- 
tion, attempts  were  made  to  use  horse-drawn 
scrapers.  Owing  to  the  character  of  the  ma- 
terial, however,  the  costs  proved  prohibitive, 
and  a  more  economical  method  was  sought. 
The  "boats,"  as  they  are  called  locally,  deposit 
the  gravel,  sand,  and  clay  in  irregular  piles 
varying  in  height  from  8  or  10  to  25  and  30 
ft.  above  the  original  surface  level.  The  de- 
posited gravel  contains  rocks  ranging  in  size 
from  sand  to  20  or  24  ins.  in  diameter,  and 
in  some  places,  a  considerable  quantity  of  clay 
and  sand.  As  will  be  imagined,  this  makes 
a  material  that  is  very  difficult  to  handle 
economically  as  it  is  hard  to  fill  a  scraper  to 
anything  like  its  capacity.  Then,  in  using 
horses,  the  work  was  found  to  be  very  severe 
on  the  stock,  and  that  a  team  was  rendered 
unfit  for  service  after  a  very  short  time. 

The  equipment  that  is  described  here  was 
developed  by  one  of  the  dredging  companies, 
and  has  been  used  in  leveling  an  extensive 
area.  Until  a  short  time  ago,  however,  it  was 
never  used  where  there  was  any  necessity 
for  working  to  grade,  so  that  little  or  noth- 
ing was  known  of  the  cost  per  cubic  yard  of 
material  handled.  Consequently,  when  the 
writer  attempted  recently  to  learn  what  should 
be  a  reasonable  price  at  which  to  contract  for 
a  job  of  making  a  fill  for  a  street  grade,  fill- 
ing a  large  water  hole  to  a  grade  above  that 
of  standing  water,  and  raising  a  part  of  the 
ground  to  a  grade  suitable  for  building  lots, 
the  only  data  that  could  be  obtained  were 
some  records  of  costs  per  acre — ranging  from 
$17.5  to  $200.  As  has  been  pointed  out,  these 
gave  no  consideration  to  the  yardage  in- 
volved, so  that  the  information  was  of  little 
value. 

Finally,  the  contractors  and  the  writer 
agreed  on  a  lump  sum  for  the  job,  based  on 
an  estimate  of  the  time  required  to  do  the 
work.  Sufficient  record  of  previous  work  was 
available  to  afTord  reliable  information  as  to 
the  daily  expense  of  such  work,  so  that  such 
an  estimate  was  mutually  looked  upon  as  the 
most  satisfactory.  The  estimated  time  for  the 
completion  of  the  job  was  7.5  days,  which 
should  cover  repairs,  setting  deadmen,  mov- 
ing lines  and  blocks,  and  moving  the  machine 
from  one  position  to  another.  The  elapsed 
time  between  start  and  finish  of  the  work  was 
82  working  days.  Of  this,  02  days  were  occu- 
plied  in  actual  scraping,  10  davs  in  moving 
lines  and  winch,  and  making  repairs,  and 
there  were  10  working  days  in  "which  no  work 
was  done  for  reasons  not  attributable  to  the 
work  in  question.  The  time  devoted  to  actual 
scraping— during  the  62  days— averaged  seven 
hours  per  day. 

Close  record  was  kept  of  the  number  of 
loads  hauled,  and,  at  intervals,  the  loads  were 
measured.  It  is  believed  that  1%  cu.  yds.  is 
very  nearly  a  correct  average  load.  The  total 
number  of  yards  moved,  based  on  the  num- 
ber of  trips  hauled,  was  1.5,300.  The  regular 
crew  consisted  of  a  winchman  and  two  help- 
ers. Had  this  work  been  done  in  conjunction 
with  some  other,  it  would  have  been  unneces- 
sary to  retain  both  helpers  continuously  on 
the  job,  since  but  one  is  needed  during  the 
time  that  the  scraping  is  in  progress.  His 
work  is  to  watch  at  close  range  and  direct, 
by  signal,  the  loading  of  the  scraper.  The 
second  helper  is  required  principally  in  mov- 


ing blocks  and  lines  from  one  deadman  to 
another. 

A  little  study  of  the  job  prior  to  starting 
the  work  of  scraping  materially  lessened  the 
lost  time,  since  nearly  all  of  the  deadmen 
were  set  before  the  filling  was  begun.  Thus 
it  was  only  necessary  to  stop  the  work  for 
such  length  of  time  as  was  required  actually 
to  move  the  lines  from  one  block  anchorage 
to  another.  During  the  execution  of  the 
work  the  winch  itself  was  moved  twice,  that 
is,  it  occupied  three  positions  including  the 
one  in  which  work  was  started.  Throughout 
the  greater  part  of  the  work  the  hauling  line 
was  run  through  one  block  only,  while  the 
back  line  ran  through  three  most  of  the  time. 
The  costs  of  the  job  were  as  follows: 

Dally  Cast: 

1  winchman  %        5.00 

2  helpers,    at   $2.50 5.00 

1  horse  (for  moving  lines,   etc.) 1.00 

133.33  kw.  hrs.,  at  2Vi  cts 3.00 

Total     $      14.00 

_,,.—  Roils  for_weigM  aineeded 
■  2"  dar  3tropi 
-tPlanhs 


''--Apprmimate  Angle  of 
Digging  Pitch 
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rig.  1 — Sketch  of  Wooden  Buckets  for  Drag 
Line    Excavator. 


Total  Cost: 

72  days,  at  J14 $1,OOS.OO 

Repairs  (materials  only,  labor  being  in- 
cluded   above)    35.00 

4 -horse   team,    man   and   scraper,   resur- 
facing street  grade.   1  day 10  00 

600  ft.  second  hand.  114-in.  hauling  line.  54.00 

600  ft.  second  hand,  %-in.  baclv  line 30.00 

Depreciation  at  10  per  cent 120.00 

Total  cost  for  the  job $l,2o7.00 

From  the  foregoing  figures  it  will  be  seen 
that  the  unit  cost  for  the  job  was  8.2  cts.  per 
cubic  yard.  In  the  above  statement  of  costs 
there  are  one  or  two  items  that  involve  a 
slightly  heavier  charge  against  the  job  than 
is  strictly  just.  The  depreciation  charge  is 
probably  a  little  high  since,  aside  from  the 
scraper  itself,  there  is  not  a  particularly  heavy 
wear  and  tear  on  the  equipment.  The  full 
cost  of  the  ropes  is  included,  although  the 
same  ropes  would  probably  have  served  for 
the  handling  of  an  additional  2,000  or  .3,000 
cu.  yds.  of  material.  The  second  hand  ropes 
were  secured  from  mines  where  they  had 
been  discarded  as  hoisting  ropes  in  compliance 
with  state  mining  laws  which  limit  the  service 
of  such  ropes  to  a  comparatively  short  time 
owing  to  the  extent  to  which  human  life  is 
dependent  upon  its  reliability.  At  the  conclu- 
sion of  the  work  the  following  figures  were 
derived : 

Average  length  of  haul,  ft 1  yr 

Average  day's  duty,   cu.  yds ii? 

Average  hourly  duty,  cu.   yds..  ■jc  9 

Largest  day's  duty,  cu.  yds '.'.'.'.'.'.'.'.     425"' 

The  power  was  applied  to  the  ropes  through 
the  medium  of  a  winch  that  was  taken  from 
a  dismantled  gold  dredge  in  the  vicinity 
There  was  but  one  reversing  drum  on  the 
machine,  it  having  a  central  flange  to  keep 
the  two  ropes  separated.  The  winch  was 
originally  equipped  with  a  heavy  cast  iron 
frame,   but   this   was   discarded   when   it   was 


taken  for  this  work,  and  a  frame  of  timber 
was  substituted.  This  served  to  lighten  the 
machine  a  good  deal,  and  also  permitted  of 
using  the  frame  as  a  sled  on  which  the  winch 
could  be  moved  from  one  part  of  the  job  to 
another  without  the  delay  of  making  special 
preparation.  The  two  members  forminf'  the 
skids  were  made  sufficiently  long  to  carry  the 
motor  so  that  the  winch  and  motor  formed  a 
self-contained  machine.  A  50-hp.  constant 
speed  motor  was  belted  to  the  first  of  two 
pinion  shafts,  and  was  kept  running  contin- 
uously while  scraping  was  in  progress,  thus 
reducing  the  time  of  reversing  the  travel  to 
a  minimum.  In  preparation  for  the  job  a 
temporary  power  line  of  4,000  or  5,000  volts 
w-as  run  to  the  edge  of  the  work,  where  the 
transformers  were  set  on  the  ground.  From 
the  secondary  side  of  the  transformers  a  440- 
volt  current  was  carried  to  the  motor  by 
means  of  an  armored  three-conductor  cable. 
This  cable  was  a  piece  of  discarded  gold 
dredge  equipment.  By  this  arrangement,  it 
was  possible  to  move  the  winch  with  its  own 
power  from  one  part  of  the  work  to  another, 
and  still  leave  the  transformers  undisturbed. 
At  first  thought,  the  charge  for  electric  power 
— 2%  cts. — seems  high,  but  in  view  of  the 
erection  of  the  temporary  pole  line  by  the 
power  company  and  delivering  the  current  to 
the  transformers  at  whatever  point  on  the 
work  the  contractors  selected,  it  will  be  found 
a  very  reasonable  charge. 

The  speeds  of  both  hauling  and  back  lines 
were  approximately  130  ft.  per  minute.  This 
proved  a  very  satisfactory  speed  for  the  haul- 
ing line,  though  in  other  material  a  rate  of 
150  ft.  could  undoubtedly  be  used  to  excel- 
lent advantage.  For  the  back  line  the  speed 
of  130  ft.  was  slow,  and  should  have  been  in- 
creased to  not  less  than  150  ft.  per  minute, 
while  it  is  auite  possible  that  175  ft.  would 
have  given  good  results. 

The  scraper,  12  ft.  long  over  all,  was  built 
of  good,  sound,  2-in.  planks,  secured  to  steel 
end  plates,  and  the  whole  thoroughly  strapped 
with  %x3-in.  bar  steel.  A  bail  iron  was  at- 
tached to  each  end  plate,  and  carried  on 
around  the  back  as  a  reinforcement.  At  the 
outset  some  experimenting  was  required  be- 
fore the  bail  irons  were  set  at  the  angle  that 
gave  the  best  results  in  filling  the  scraper. 
During  the  progress  of  the  work,  the  angle 
was  changed  once  or  twice  owing  to  varying 
conditions  of  ground  and  material.  The  back 
line  was  attached  by  means  of  short  bail  irons 
projecting  to  the  rear  of  the  scraper.  Here 
again  some  experimenting  was  necessary  be- 
fore the  irons  were  set  at  the  angle  that  would 
imload  the  scraper  to  the  best  advantage. 
Diiring  the  greater  part  of  the  work  it  was 
only  necessary  to  reverse  the  rope  travel  with 
a  light  jerk  to  completely  discharge  the  load, 
as  the  rear  bail  irons  were  so  set  that  the 
scraper  was  tipped  fairly  well  forward  so  that 
It  was  easily  withdrawn  from  under  the  load. 
On  some  of  the  work,  however,  there  was  so 
much  wet  and  very  sticky  clay  that  quite  a 
hard  jerk  was  necessary  to  clear  the  scraper 
ot  its  load.  In  this  the  operator  soon  be- 
came so  skilled  that  very  little  time  was  lost 
on  this  account. 


Ti  ^fJ^"*"^®  Construction  at  Honolulu.— 
liie  addition  of  a  new  source  of  water  sup- 
ply tor  Honolulu  will  greatlv  relieve 
the  water  situation  which  has  been  critical 
several  times  during  the  summer.  The  ter- 
ritory has  purchased  the  .387-acre  Palolo  water 
rights,  for  $40,000.  A  big  reservoir  will  be 
built  on  Palolo  Hill  and  the  work  of  con- 
necting with  the  city  mains  will  be  rushed, 
gupenntendent  Marston  Campbell  of  the 
Board  of  Public  Works,  has  ordered  adver- 
tisements for  bids  for  14,000  feet  of  6-inch 
piping,  which  is  to  carry  the  water  to  the 
city  mains  and  to  supply  the  region  in  the 
vicinity  of  Palolo  Hill. 
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ROADS      AND      STREETS      SECTION 


Methods    and    Cost    of    Roadway    Re- 
construction in  the  Lincoln  Park 
System,  Chicago,  During  1911. 

Contributed    by    M.    M.    Lawrence,    Instrument- 
man,  and  W.   S.  Maynard,  Draftsman, 
Lincoln   Pari!   System. 

During  the  season  of  1911  reconstruction 
work  was  done  under  the  supervision  of  the 
Commissioners  of  Lincoln  Park,  Chicago,  on 
the  following  roads:  Sheridan  Road  from 
Evanston  ..A.ve.  to  Foster  Ave.  and  from  Di- 
versey  Parkway  to  Melrose  St.  Diversey 
Parkway  from  Sheridan  Road  to  the  river. 
Sheridan  Road  from  Sheffield  Ave.  to  Grace 
St. 

The  reconstruction  work  included  rebuilding 
the  curb,  raising  manhole  and  catch-basin 
covers  to  the  proposed  grade  of  the  street, 
scarifying  the  old  pavement  and  preparing 
the  subgrade,  laying  a  2-in.  asphalt  coat  and, 
in  the  case  of  Diversey  Parkway,  rebuikling 
a   portion  of  the  sidewalk. 

The  reconstruction  work  was  in  charge  of 


TABLE  II,— CURB  AND  GUTTER. 


Engineer    $      56 

Labor    

Teams    

Concrete    mixer 

Torpedo  sand    

Gravel    

Cement     

Granite   

Steel    

Lumber    

Tool.s  and  sundries 


Sheridan  Road, 
Evanston-Foster. 
^(2,632    lin.    ft.)-^ 
Total.    Per  lln.  ft. 


2,027 

220 

SO 

09 

172 

298 

io 

90 
38 


$0.0212 
0.7701 
U.0S36 
0.0304 
0.0375 
0.0C53 
0.1136 


Sheridan  Road, 
Diversey-Melrose. 
,^(5.695  lln.  ft.)-^ 

Total.    Per  lln.  ft. 


0.0038 
0.0342 
0.0144 

$1.1741 


190 
1,416 
165 
52 
189 
206 
3S6 

34 

116 

53 


$0.0333 
0.4242 
0.0289 
0.0091 
0.0339 
0.03G1 
0.0677 


Dlvereey, 
Sherldan-Rlver. 
.-(2,320  lln.  ft.J-^ 
Touil.    I'er  lin.  ft. 


0.0059 
0.0204 
0.0093 

$0.6688 


$    13G 

1,149 

205 

53 

168 
114 


6o4 


$0.0587 
0.4953 
0.0884 
0.0225 

6!  0725 
0.0492 


Sheridan   Road, 
Sheffield-Grace. 
— (o,l')S  lin.  ft.)^ 
Total.    Per  lln.  ft. 


0.2819 
$1.0685 


$    135 

1,909 

318 

58 

43 

318 

247 

65 

'91 
428 


$0.0262 
0.3737 
0.0622 
0.0113 
0.0088 
0.0622 
0.0483 
0.0127 


0.0178 
0.0838 


$0.7070 


helper  at  28%  cts.  per  hour.  The  engineering 
force  consisted  of  1  instrumentman  at  $100 
per  month,  1  instrumentman  at  $7.5  per  month, 
and  two  rodmen  at  25  cts  per  hour. 

The  equipment  fof  the  road  work  consisted 
of  one  portable  asphalt  plant  with  one  com- 
bination roller  as  motive  power,  one  15-ton 
3-wheel  roller  used  in  scarifying  the  old  pave- 
ment   and    rolling    the    subgrade,    one    10-ton 


Fig.  1 — Cross-Section  of  Pavement  at  Summit. 


an  assistant  engineer  who  reported  directly 
to  the  superintendent  of  the  ,park.  Reporting 
directly  to  the  engineer  were  1  foreman  at 
$150  per  month,  1  foreman  at  31%  cts.  per 
hour,  1  foreman  at  43%  cts.  per  hour,  the 
manhole  and  catchbasin  force  and  the  engi- 
neering force.  The  $150-per-month  foreman 
had  charge  of  Grading  Gang  No.  1  and  the 
asphalt  gang,  the  organization  of  his  force 
consisting  of  the  following: 

1  timekeeper  at  $65  per  month. 

1  watchman  at  27%  cts.  per  hour. 

1  watchman  at  25  cts.  per  hour. 

1  machinist  at  35  cts.   per  hour. 

1  fireman  at  30  cts.  per  hour. 

1  mixerman  at  30  cts.  per  hour. 

3  rollermen  at  55^^  cts.  per  hour. 

3  rakers  at  38%  cts.  per  hour. 

1  shoveler  at  27  cts.  per  hour. 

2  tampers  at  32  cts.  per  hour. 

1  kettleman  at  30  cts.  per  hour 

1  squeegeeman  at  32  cts.  per  hour. 

5  rough   giaders  at   25   cts.   per   hour. 

2  fine  graders  at  30  cts.  per  hour. 
25  laborers  at  25  cts.   per  hour. 

The  foreman  at  31-14  cts.  per  hour  had 
charge  of  Grading  Gang  No.  2,  consisting  of 
11  laborers  at  25  cts.  per  hour.  This  gang 
was  employed  part  of  the  time  assisting  in 
the  curb  and  paving  work.  The  foreman  at 
43%  els.  per  hour  was  in  charge  of  the  curb 
gang  which  consisted  of  5  laborers  at  28% 
cts.  per  hour,  5  laborers  at  25  cts.  per  hour, 
1  watchman  at  25  cts.  per  hour,  and  1  water 
boy  at  12%  cts.  per  hour.  This  gang  was 
also  employed  part  of  the  tiine  on  sidewalk 
and  paving  work,  and  to  some  extent  on  grad- 
ing. The  manhole  and  catchbasin  gang  con- 
sisted of   1   mason  at  70  cts.  per  hour  and   1 


tandem  roller  used  for  rolling  the  asphalt  and 
two  asphalt  kettles — capacity  about  4,000  lbs. 
each — used  to  heat  material  for  the  squeegee 
coat.  The  charge  for  the  asphalt  plant  was 
arrived  at  in  the  following  manner :  The  orig- 
inal cost  was  taken  as  $4,300.  To  6  per  cent 
of  this  or  $2-58  was  added  $500  for  annual- 
depreciation  and  $500  for  yearly  repairs  mak- 
ing a  total   of   $1,258.     It  was   assumed   that 


which  was  in  bad  condition  was  torn  out  and 
replaced  by  2,0-32  lin.  ft.  of  new  7-in.  concrete 
curb.  The  concrete  used  in  this  portion  of 
the  work  was  a  1 :3:6  mixture  with  a  dressing 
of  1 :2.  The  cement  was  obtained  at  a  net 
cost  of  $1.20  per  barrel.  This  price,  however, 
was  reduced  from  time  to  time  until  at  the 
close  of  the  season  it  amounted  to  only  $0.95 
per  barrel.  The  torpedo  sand  was  procured 
at  a  cost  of  $1.50  per  cubic  yard  and  the  No. 
8  gravel  was  purchased  at  $1.40  per  cubic  yard. 
Thj;  curb  as  constructed  was  13  ins.  deep 
and  7  ins.  wide  and  rested  on  a  footing  3  ins. 
deep  and  15  ins.  wide.  The  edge  of  the  curb 
was  troweled  of?  to  a  2-in.  radius.  Expansion 
joints  were  placed  every  10  ft.  and  at  these 
points  the  curb  was  reinforced  in  the  follow- 
ing manner:  Before  the  forms  were  filled 
with  concrete,  plates  20  ins.  deep  and  7  ins. 
wide  provided  with  slots  14%  ins.  deep  and 
1  in.  wide  were  inserted  at  right  angles  to 
the  face  of  the  curb  at  the  points  intended  for 
expansion  joints.  Two  %-in.  corrugated  steel 
reinforcing  rods  were  then  placed  in  the  con- 
crete at  each  joint,  passing  through  the  slot 
in  the  plate.  One  rod  was  placed  about  3  ins. 
above  the  bottom  of  the  curb  and  the  other 
about  6  ins.  higher  and  both  extended  about  9 
ins.  each  side  of  the  joint.  As  soon  as  the 
dressing  had  been  troweled  into  shape  the 
plates  were  removed.     When  this  method  of 


■400 


Fig.  2 — Cross-Section  of  Pavement  at  Sump. 


there  would  be  240  actual  working  days  in  a 
year  making  the  cost  of  the  machine  $5,25 
per  day.  In  a  similar  manner  the  charge  for 
each  of  the  steam  rollers  was  fixed  at  $3.75 
per  day.  It  might  be  said  in  passing  that 
the  experience  of  the  season  proved  these  fig- 
ures to  be  somewhat  low.  The  tools  and 
iithcr  equi'iment  were  included  in  a  separate 
account   which  will  be  given  later. 

SHEKin.\N    RO.\n — EV.\NST0N    AVE.    TO   FOSTER   .WE. 

The  work  on  this  section  of  the  road  was 
started  March  29.     That  part  of  the  old  curb 


T4BLE   I— POUNDS   PER   SQUARE   YARD   OF    SURFACE    (2-IN    COAT)    AND    PEK    CENT    OF 

MATERIAL  IN   MIX. 

■Vard-?               26,928  sq.   yds.      13,622  sq.  yds.     45,600  sq.  yds.t    13,]S,i  sq.   yds. 

Sheridan    Road,  Sheridan    Road,  Diversey  Pkwy.,  Sheridan  Road, 

Locality         ^  Typical*  ^          Evanston                Diversey          Sheridan    Road          Sheffield 

*  , — to    Foster — ^, — to  Melrose — ,^to  the  rlver^  , to  Grace , 

Date   laid      Mix.             Mch.-June.  1911.       June.  1911.       July-Scpt.,    1911.   Oct. -Nov.    1911. 

^  %           lbs.             %            lbs.             %           lbs.             %           lbs.             %           lbs. 

Stone    ^.-in   or  less  .52.00       107.38        .52.05       153.30        ,54.33       130.90        .52,56       132.21        53.40       l.W.9n 

Toledo               ....  20.50         42.33        21.25         62.60        19.06         4.5.90        20.27         .51.00        20.70         54.00 

Bank                   20.50         42.33        20.55         60.50        18.35         44.20        19.88         .50.00        19.J0         49.20 

Asphalt' ■.'.....■■-•■  7-00         14.46          6.15         18.10          8.26         19.90          '^,29         18.34          6.80         17.70 

Total     100.00       206J50      lOoToO       294.50      100.00       240.00      100.00       251.55      100.00       260.10 

'Averase  of  three  actual  mixes  given  in  Richard.son,  cases  cited  being  Long  Island  City,  X.  Y.. 

Owosao,  Mich.,  and  Muskegon,  Mich. 

tThis  includes  400  .sq.  yds.  relaid  owmg  to  failure. 


reinforcing  the  joints  was  first  tried  it  was 
found  that  cracks  developed  in  the  concrete 
caused  by  unequal  expansion  at  these  places ; 
to  obviate  this  difficulty  F.  Howitt,  the  assist- 
ant engineer  in  charge  of  the  work,  conceived 
the  idea  of  wrapping  one  end  of  the  reinforc- 
ing rod  with  newspaper.  This  method  proved 
effectual  in  preventing  any  recurrence  of  the 
trouble. 

The  cost  of  the  completed  curb  including 
both  labor  and  material  was  $1,175  per  lineal 
foot  or  a  total  of  $3,091.73. 

The  old  macadam  pavement  in  this  stretch 
amounting  to  2l>,928  sq.  yds.  was  scarified  by 
means  of  soikcs  fitted  in  the  tire  of  one  of  the 
rear  wheels  of  the  15-ton  roller.  After  the 
surface  was  loosened  by  these  spikes  it  was 
broken  up  by  picks  and  the  inferior  material 
carted  away.  The  remainder,  together  with 
some  new  metal,  chiefly  %-in.  limesioiie  and 
screenings,  was  built  up  about  1  in.  above  the 
required  crown.  The  method  of  selling  grades 
for  this  is  indicated  in  Figs.  1  and  2.  Stakes 
were  set  at  the  center  and  quarter  points  fon 
the   top  of   subgrade.     The  elevation   of   thff 


curb  and  the  quarter  stakes  were 


top  o 
U   o 


f  the 
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TABLE  III.— SUBSURFACE. 


Engineer    $      5G 

Labor    2,390 

Teams     466 

Steam   rollers    191 

Stone     170 

Coal    and    coke 16 

Tools    and    sundries. . .  48 


Sheridan   Road, 
Evanston -Foster. 
^-26,928   sq.    vds.— ^ 
Total.    Per  sq.  yd. 


$0.0021 
O.OSSS 
0.0173 
0.0071 
0.0063 
0.0006 
0.0018 

J0.1240 


Sheridan    Road, 
Melrose-Diversey. 
^13,628   sq.   yds.-^ 

Total.    Per  sq.  yd. 


42 
894 
355 

63 

■32 


$0.0031 
0.0656 
0.0260 
0.0046 


Diversey, 
Sheridan-River. 
-47,933  sq.    yds.-^ 
Total.    Per  sq.  yd 
$0.0080 


0.0023 


387 
7,275 
3,283 

259 
40 


0.1518 
0.06S2 
0.0054 
0.0008 


Sheridan   Road, 

Sheffield-Grace. 

^13,185  sq.   yds.-^ 

Total.    Per  sq.  yd. 

21         $0.0016 


$0.1016 


0.0057 
$0.2399 


1,735 

348 

67 

373 

'56 


0.1316 
0.0263 
0.0051 
0.0283 


0.0039 
$0.1968 


height  of  the  crown  lower  than  the  center 
stake.  After  the  material  was  in  place  it  was 
thoroughly  wetted  down  and  then  compacted 
with  the  15-ton  roller  leaving  a  finished  sub- 
base  8  ins.  deep.  The  cost  of  this  suhgrading 
amounted  to  $3,337.02  or  $0.1233  per  square 
yard. 

The  cost  of  resetting  manhole  and  catch- 
basin  covers  including  all  necessary  material 
in  addition  to  the   labor  was  $1,143.74. 

The  work  of  laying  the  asphalt  coat  was  be- 
gun on  April  13th.  The  typical  mixture  for 
a  2-in.   coat  of  bituminous  concrete  as  taken 


rolled  was  still  hot  a  thin  layer  of  molten 
asphalt  was  poured  over  the  entire  surface 
and  the  latter  covered  with  granite  chips. 
The  whole  was  again  rolled  and  allowed  to 
stand  several  hours  before  being  opened  to 
traffic.  The  job  was  completed  on  June  7th. 
The  total  cost  of  the  asphalt  coat  was  $16,- 
118.67  or  $.599  per  square  yard. 

SHERIDAN    ROAD — DIVERSEY    TO    MELROSE. 

The  work  of  tearing  out  the  old  curb  was 
started  on  May  15th.  The  new  concrete  curb 
was  of  the  same  pattern  as  that  used  on  the 
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Fig.  3 — Cross-Section  of  Asphalt  Surface  on  Concrete  Base. 


from  the  average  of  three  actual  cases  cited 
by  Richardson  is  given  in  Table  I.  An  ex- 
amination of  the  table  will  disclose  the  fact 
that  the  aggregate  used  in  this  portion  of 
the  work  while  weighing  88  lbs.  more  to  the 
square  yard  of  surface  than  the  typical  mix 
agrees  very  closely  with  the  latter  as  regards 
percentage  of  materials  used.  The  actual  mix- 
ture employed  consisted  of  153.3  lbs.  of  stone 
(for  the  greater  part  %-in.  limestone  together 
with  a  small  amount  of  No.  5  granite  used 
in  the  squeegee  coat),  62. G  lbs.  of  torpedo 
sand,  60.5  lbs.  of  bank  sand,  and  18.1  lbs.  of 
asphalt  per  square  yard.  The  limestone  was 
obtained  mostly  at  $1.65  per  cubic  yard,  the 
torpedo  sand,  as  already  noted,  at  $1.50  per 
yard  and  the  bank  sand  at  $1  per  yard.     The 


preceding  job  and  the  manner  of  construction 
will  not  again  be  described.  A  total  of  5,695 
lin.  ft.  of  this  was  laid  at  a  cost  of  67  cts. 
per  lineal  foot  or  $3,807.58.  This  work  was 
completed   on  June  24th. 

Suhgrading  amounting  to  13,622  sq.  yds.  was 
commenced  on  June  3rd  and  completed  on 
June  30th  at  a  cost  of  $.102  per  square  yard 
or  a  total  of  $1,368.44.  The  cost  of  raising 
manhole  and  catchbasin  covers  amounted  to 
$240.99.  The  work  of  laying  the  2-in.  asphalt 
coat  lasted  from  June  13th  to  July  1st,  and 
cost  $7,245.06  or  $.53  per  square  yard. 

DIVERSEY      PARKWAY — SHERIDAN      ROAD     TO     THE 
RIVER. 

The  work  on  manholes  and  catchbasins  was 


T.VBLE  v.— CONCRETE  BASE  ON  DIVERSEY 

PARKWAY. 

7,23S  sq.  yds. 

Total.  Per  sq.  yd. 

Engineer     $    206  $0.0284 

Labor   1,122  0.1550 

Teams    324  0.044S 

Concretemixer   57  0.0079 

Torpedo  sand    157  0.0217 

Gravel    1,823  0.2617 

Cement    1,219  O.I680 

Tools  and  sundries 230  0.0318 

$0.7098 

TABLE  VI.— BRICK  SURFACE  ON  DHTSRSEY 
PARKWAY. 
2,955   sq.    yds. 

Total.     Per  sq.  yd. 

Engineer     $    104  $0.0352 

Labor    1,050  0.3553 

Teams    125  0.0423 

Bank  sand   479  •  0.1621 

Asphalt   filler   384  0.1299 

Brick    2,201  0.7448 

Tools  and  sundries 17  0.0058 

$1.4754 

TABLE    VII.— CEMENT    SIDEWALKS    ON 

DIVERSEY    PARKWAY. 

13,060  sq.  ft. 

Total.  Per  sq.  ft. 

Engineer     t      27  $0.0026 

Labor    884  0.0676 

Teams    116  0.008S 

Concretemixer    27  0.0021 

Torpedo  sand   29  0.0022 

Gravel    424  0.0324 

Cement    287  0.0219 

Tools  and   sundries 172  0.0132 

_^___ $0.1508 

brick  a  plain  7-in.  curb  was  constructed.  Of 
the  latter  1,200  ft.  the  manner  of  construction 
was  the  same  as  described  in  connection  with 
Sheridan  Road.  Of  the  combination  curb  and 
gutter  there  were  1,120  lin.  ft.  The  mix  used 
in  this  was  the  same  as  that  used  in  the  other, 
i.  e.,  1  cement,  3  torpedo  sand  and  6  gravel 
with  a  dressing  of  1  part  cement  to  2  parts 
torpedo  sand.  The  cost  of  the  combination 
curb  and  plain  curb  together  was  $2,478.72  or 
a  unit  cost  of  $1,068.  This  includes  the  cost 
of  tearing  out  old  curb. 

Suhgrading  was  commenced  July  5th  and 
completed  Oct.  4th.  It  amounted  to  47,933 
sq.  yds.  and  cost  $11,512.71  or  $.24  per  square 
yard. 

On  this  roadway  45.378  sq.  yds.  of  asphalt 
surface  were  laid.  This  includes  400  yds. 
which  it  was  necessary  to  tear  up  and  relay 
on  account  of  failure  of  the  sub-base  over  a 
trench  which  had  been'  improperly  backfilled. 
To    prevent    any    further    trouble    from    this 


■  6  Concrefe  Box 
Fig.   4 — Cross-Section    of    Brick    Pavement   on   Diversey    Parkw/ay. 


asphalt  used  was  obtained  at  a  cost  of  $18 
per  ton.  The  granite  used  in  the  squeegee 
coat  was  procured  at  $3.25  per  cubic  yard. 
The  prices  quoted,  unless  otherwise  specified, 
include  the  teaming  charges. 

The  asphalt,  after  being  placed  in  the  tank 
of  the  plant,  was  heated  to  a  temperature  of 
350°  F.  The  sand  and  stone  were  then  added 
in  the  proper  proportions  as  given  above  and 
the  whole  thoroughly  mixed  in  the  drum  of 
the  machine.  The  mixture  was  conveyed  in 
wheelbarrows  to  the  rakers  by  whom  it  was 
spread  over  the  sub-base  to  a  thickness  of 
about  2%  ins.  As  soon  as  possible  afterwards 
it  was  rolled  with  the  10-ton  tandem  roller 
except  around  manholes  and  catchbasins  and 
next  to  the  curb  where  it  was  tamped  into 
place.  To  prevent  pockets  in  the  asplialt  gut- 
ter marks  for  the  finished  grade  were  chis- 
eled on  the  face  of  the  curb  every  20  ft.  at 
the  time  sub-grade  stakes  were  set.  Before 
the  asphalt  was  laid  a  chalk  line  was  snapped 
between  these  points  and  the  asphalt  smoothed 
off   to  this  line.     While   the  material   already 


commenced  on  June  19th  and  finished  on  Sept. 
2Gth  at  a  cost  of  $1,073.12. 

Work  on  curb  was  started  June  26  and 
completed  on  Sept.  14.  On  the  section  of  the 
road  paved  with  asphalt  a  combination  con- 
crete curb  and  gutter  was  used  while  for  the 


source  a  6-in.  concrete  base  was  used.  This 
base  was  the  same  as  that  used  under  the 
brick  surface  and  consisted  of  1.1  bbls.  of 
cement  and  1  cu.  yd.  of  prepared  gravel  to 
the  cubic  yard  of  concrete.  The  gravel  mix- 
ture ranging  from   %  in.  to  fine  torpedo  was 


Total 
Engineer    $    175 


Labor 

Teams    

Link-belt    machine.. 

Steam    rollers 

Stone     

Torpedo    sand 

Bank    sand 

Asphalt     

Granite     

Gravel    

Lumber    

Brooms    

Coal    and    coke 

Tools   and    sundries. 


TABLE    IV.— \SPHALT 
Sheridan   Road, 
Evanston-Foster. 
^26.928  sq.    yds.-. 
Per  sq.  yd. 
$0.0066 


COAT    WEARING 
Sheridan   Road, 

Melrose-Diversey. 

^13,622  sq.   vds.^ 
Total.    Per  sq.  yd 


4,354 
171 
360 
132 

2,320 

1,010 
652 

5,414 
698 


7 
685 
139 


0.1617 
0.0063 
0.0134 
0.0012 
0.0S61 
0.0375 
0.0242 
0.20U 
0.0259 


O.OOO3 
0.0254 
0.0052 

$0.5949 


$      83 

2,022 

197 

140 

50 

1,177 
375 
241 

2,443 
284 

io 

207 
16 


$0.0061 
0.1484 
0.0144 
0.0102 
0.0037 
0.0864 
0.0275 
0.0176 
0.1793 
0.0208 


SURFACES. 
Diversey, 
Sheridan-River. 
45.378   sq.    qds.— v 
Per  sq.  yd. 
$0.0011 


0.0008 


0.0152 
0.0012 


$0.5316 


Total 

$      50 

6,462 

054 

439 

182 

3,183 

1,298 

865 

7,539 

1,572 


818 
329 


0.1424 
0.0144 
0.0097 
0.0040 
0.0701 
0.0286 
0.0190 
0.1660 
0.0346 


0.0179 
0.0073 


$0.5151 


Sheridan   Road, 
Sheffleld-Grace. 
-13.185   sq.   yds.^ 
Total.    Per  sq.  vd. 
$0.0006 


$        7 

2,300 

167 

153 

67 

1,034 

427 

287 

1,732 

352 


405 
55 


0,1744 
0.0126 
0.0116 
0.0051 
0.0784 
0.0324 
0.0217 
0.131a 


0.0267 


0.0307 
0.0040 


$0.5295 
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purchased  at  $1.65  per  cubic  yard.  In  addi- 
tion to  this  section  where  failure  actually  oc- 
curred that  portion  of  the  wearing  surface 
from  the  Stewart  Speedometer  Works  at  Lin- 
coln St.  to  Clybourne  Ave.  was  also  provided 
with  a  6-in.  concrete  base.  This  was  deemed 
best  first,  because  the  poor  character  of  the 
subsoil  would  have  necessitated  an  unusually 
heavy  macadam  foundation  and,  second,  be- 
cause the  renewal  of  the  2-in.  coat,  which 
would  frequently  be  unavoidable  on  account  of 
the  extremely  heavy  traffic  between  these 
points,  could  be  made  more  easily  and  more 
cheaply  in  the  case  of  a  pavement  provided 
with  a  concrete  base  than  in  the  case  of  one 
with  a  macadam  foundation.  In  all  2,955  sq. 
yds.  of  concrete  base  were  laid  for  brick 
pavement.  The  total  concrete  base  amounted 
to  7,238  sq.  yds.  and  it  was  laid  at  a  cost  of 
$5,138.87  or  $.71  per  square  yard.  Of  the 
45,378  sq.  'yds.  of  bituminous  concrete  men- 
tioned above  3,849  yds.  consisted  of  an  ag- 
gregate containing  %-in.  red  granite.  The 
cost  of  this  was  $.578  per  square  yard  as  com- 
pared with  $.507  per  yard  for  the  41,529  yds. 
where  limestone  was  used.  The  total  cost  of 
the  asphalt  surface,  commenced  July  Gth  and 
completed  Oct.  4th,  was  $23,393.93.  It  may 
be  noted  here  that  on  this  section  and  those 
following  No.  3%  granite  chips  were  used 
in  the  squeegee  coat  instead  of  the  No.  5 
as   heretofore. 

That  part  of  the  boulevard  in  the  neigh- 
borhood of  the  subway  under  the  Chicago 
&  Northwestern  Ry.  tracks  for  a  stretch  560 
ft.  long  containing  2,520  sq.  yds.  was  paved 
with  brick.  The  repressed  paving  brick  used 
were  delivered  in  carload  lots  to  the  Deering 
Station  at  $13.50  per  M.  and  were  hauled 
from  there  by  park  teams.  The  bank  sand 
for  the  2-in.  cushion  was  delivered  to  the  job 
ait  $.85  per  yard.  From  an  examination  of 
the  accompanying  cross-section,  Fig.  4,  it  will 
be  seen  that  the  crown  of  the  street  is  5  ins. 
This  was  made  the  same  throughout  the 
stretch  under  consideration  as  the  grade  on 
each  side  of  the  subway  made  further  pro- 
vision for  drainage  unnecessary.  The  gutter 
was  formed  by  placing  six  courses  of  brick 
parallel  with  the  curb.  After  the  brick  had 
been  laid  they  were  tamped  into  place  and  the 
joints  filled  with  asphalt  filler  delivered  on 
the  job  at  $19.50  per  ton.  The  cost  of  the 
brick  paving  was  $3,798.80  or  $1.51  per  square 
yard. 

At  the  intersection  of  Clybourne  Ave.  435 
sq.  yds.  were  paved  with  brick  block.  Cly- 
bourne Ave.  makes  an  angle  of  45°  with  Di- 
versey  Parkway.  The  center  line  of  Diver- 
sey  was  established  and  the  brick  laid  at  an 
angle  of  45°  to  this  line.  The  cost  of  this 
was  $560.57  or  $1.29  per  yard. 

A  total  of  13,060  sq.  ft.  of  5-in.  concrete 
sidewalk  was  laid  at  a  cost  of  $1,966.76  or 
$.15  per  square  foot.  This  was  begun  on 
Aug.  25th  and  completed  on  Oct.  6th. 

SHERIDAN   ROAD — SHEFFIELD  TO  GRACE. 

This  was  the  last  job  of  the  year.  It  was 
started  on  Oct.  5th  and  completed  on  Nov. 
20th.  In  all  5,108  ft.  of  plain  curb  was 
built.  This  was  unlike  the  plain  curb  de- 
scribed above  in  that  it  was  6  ins.  wide  at 
the  top  and  had  a  1-in.  batter  on  the  face. 
It  cost  $3,614.02  complete  making  a  unit  cost 
of  $.708 ;  $244.66  was  spent  repairing  man- 
holes  and   catchbasins. 

In  resurfacing  the  13,185  sq.  yds.  of  pave- 
ment $2,594.82  or  $.197  per  square  yard  was 
spent  on  preparing  the  sub-grade  and  $6,- 
986.45  or  $.53  per  square  yard  on  laying  the 
asphalt  coat.  Tables  II  to  VII,  inclusive, 
show  the  detailed  cost  of  the  work. 


A  total  of  13,193,485  cu.  yds.  of  material  has 
been  moved  during  the  five  months  ending  Oct. 
31  in  grading  on  the  lines  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  This  work  was  prin- 
cipally in  Iowa.  Minnesota  and  South  Dakota 
in  connection  with  revision  of  alignment  and 
double-tracking.  The  grading  for  the  5  months 
aggregates  as  follows:  June,  2,115,320  cu. 
vds. :  July.  2.411,489  cu.  yds.:  August,  3,138,427 
cu.  yds.:  September,  2,812,886  cu.  yds.;  Octo- 
ber, 2,715,857  cu.  yds. 


Notes  on  Road  and  Street  Work. 

(staff  article.) 

Regulating  the  Opening  of  Streets  in 
Cities. — One  of  the  leading  causes  of  the 
deterioration  of  street  pavement  is  the  fre- 
quent openings  made  in  them  for  subsurface 
work.  Last  year  the  Maine  Legislature  passed 
an  act  to  regulate  the  opening  of  streets  in 
cities  in  that  state.  Some  of  the  features  of 
this  law  are  as  follows :  When  the  paving 
or  repairing  of  any  street  has  been  ordered 
by  the  City  Council,  the  owners  of  property 
abutting  on  the  proposed  improvement  and 
all  parties  occupying  the  street,  are  notified 
and  directed  to  make  such  sewer,  water  and 
conduit  connections  or  other  work  within  60 
days  from  the  date  of  the  notice.  After  the 
expiration  of  the  time  fixed,  and  after  the 
street  has  been  paved  or  repaired  no  permit 
is  granted  to  open  the  street  for  a  period 
of  five  years.  It  is  provided,  however,  in  case 
of  emergency,  that  permits  can  be  issued  for 
opening  the  street.  This  permit  specifies  the 
time  the  excavation  may  remain  open,  the 
place  where  it  may  be  made,  and  the  number 
of  square  yards  of  surface  that  may  be  dis- 
turbed. Before  the  permits  are  granted  the 
applicant  must  pay  to  the  City  Treasurer  the 
following  fees :  For  making  excavation  in 
bitulithic,  brick  or  wood  block  pavement,  $4 
per  square  yard ;  for  all  other  pavements,  $2.50 
per  square  yard.  The  money  from  the  fees 
is  put  into  a  special  fund  for  repaving  the 
cuts.  It  is  provided  that  not  more  than  200 
ft.  of  trench,  except  by  special  permission, 
shall  be  left  open  at  any  time.  The  party 
applying  for  the  permit  is  required  to  file  a 
map  or  sketch  with  the  city  officials,  showing 
the  location  and  size  of  cuts  to  be  made. 

Cost  of  a  4xS-ft.  Concrete  Box  Culvert. — 
The  following  cost  data  on  the  construction 
of  4x5-ft.  concrete  box  culvert,  26  ft.  long, 
are  given  in  a  bulletin  on  culverts  and  small 
bridges  issued  recently  by  the  North  Caro- 
lina Geological  and  Economic  Survey.  The 
culvert  was  constructed  by  a  regular  county 
concrete  gang,  composed  of  a  foreman,  seven 
men  and  two  teams  and  drivers.  It  was  com- 
pleted in  four  days  of  10  hours  each.  The 
excavation  was  light,  but  the  soil  was  of  a 
hard,  black  nature  that  was  hard  trimming. 
Water  for  mixing  had  to  be  hauled  two  miles. 
Sand  gravel  was  used  for  aggregate  in  the 
concrete.  The  gravel  contained  a  slight  ex- 
cess of  sand.  Mixing  was  done  by  hand. with 
negro  labor.  Twisted  square  steel  bars  were 
used  for  reinforcing.  The  quantities  were 
as  follows:  14%  cu.  yds.  of  1:3:5  concrete; 
4  cu.  yds.  of  1 :2%  :4  concrete;  432  lbs.  of  %- 
in.  steel;  640  lbs.  of  Va-in.  steel;  and  1,000 
ft.  B.  M.  of  lumber.  The  cost  of  the  culvert 
was  as  follows : 

Per  cu.  yd. 

Labor —  Total,  concrete. 

Foreman,  40  hours  at  25  cts $  10.00         $0,541 

Culvei't  excavation,  9  cu.  yds.  at 

SO    cts 7.20  0.389 

Labor  on  forms 14.00  0.756 

Mixing   and   placing.    120   hrs.   at 

15   cts 18.00  0.973 

Hauling  water,  20  hrs.  at  30  cts.       6.00  0.324 

Cutting  and  placing  steel,  10  hrs. 

at  15   cts 1.50  O.OSl 

Cleaning  up  and  removing  forms. 

10  hrs.  at  15  cts 1.50  O.OSl 

Total    $58.20         $3,145 

.")0  per  cent  salvage  on  form  lum- 
ber         7.00  0.378 

Total,  less  salvage $  51.20        $2,767 

Moving  on  and  off  job 10.00  0.541 

Total  labor  at  culvert $  61.20  $3,308 

Material  laid  down  at  culvert — 

Cement,  26  bbls.  at  $1.80 $  46.80  $2,529 

Hauling  cement.  12^^   hrs.  at  30 

cts.    T 3.75  0.203 

Gravel,    18^    cu.   yds.   at  $1.10,   f. 

o.  b.  cars  Ennis,  Tex 20.35  1.100 

Hauling,  1814  cu.  yds..  46  hrs.  at 

30  cts.  (75  cts.  per  cu.  yd.) 13.80  0.746 

Steel.  1.072  lbs.  at  2^4  cts 26.80  1.449 

Hauling  steel.  2  hrs.  at  30  cts...  .tiO  0.032 

Lumber,  1,000  ft.  B.  M.  at  $25...  25.00  1.3B1 

Hauling  lumber,  3  hrs.  at  30  cts.  .90  0.048 

Total    $138.00         $7,459 

75  per  cent  salvage  on  form  lum- 
ber       18.75  1.013 

Total   cost   of     material     on 

iob   $119.25         $6,446 

Grand  total  cost  of  Job $180.45         $9,751 

Cost  per  cu.  yd.  of  concrete  In  place,  exclu- 
sive of  culvert  excavation $9.37 


Cost  per  cu.   yd.  of  concrete  in  place,   ex- 
clusive  of  excavation   and  steel. 7.85 

Reinforced  Granolithic  Wall  Supported 
by  I-Beams.— A  granolithic  sidewalk  of 
novel  design  was  constructed  last  year  on 
the  westerly  side  of  Washington  Ave.  at 
Chelsea,  Mass.  This  walk  is  supported  over 
the  slope  of  the  bank  on  4-in.  Lally  columns 
set  on  concrete  bases  with  4-in.  I-beams  run- 
ning from  column  to  column  and  securely 
bolted  to  same.  The  concrete  walk  is  rein- 
forced with  expanded  metal  3-in.  mesh,  6 
lbs.  to  the  square  foot  and  at  places  where 
the  overhang  was  3  ft.  or  more,  4-in.  I-beams 
were  run  from  columns  to  the  edgestone. 
Where  weakness  was  likely  to  develop  the 
walk  was  further  strengthened  by  %-in.  steel 
tie  rods  placed  both  at  right  angles  to  the 
curb  and  parallel  to  it. 

Fine  Aggregate  for  Cohcrete.— The  sub- 
committee on  concrete  paving  specifications 
of  the  American  Society  of  Municipal  Im- 
provements, in  the  specifications  submitted  at 
the  recent  convention  of  the  society,  includes 
a  method  of  ascertaining  the  suitabilitj'  of 
sand  in  concrete  by  comparing  mortar  made 
thereof  with  similar  mortar  made  from  Stan- 
dard Ottawa  Sand.  The  clauses  of  the  speci- 
fications regarding  fine  aggregate  as  submit- 
ted, were  as  follows : 

The  fine  aggregate  shall  consist  of  material  of 
slllcious,  granitic  or  Igneous  origin,  free  from 
mica,  clay  or  silt  or  other  impurities  In  the  ex- 
cess of  5  per  cent,  and  that  per  cent  not  per- 
mitted when  occurring  as  a  coating  on  the  sand 
grains.  The  aggregate  shall  be  of  graded  sizes, 
ranging  from  Vi  In.  down  to  that  which  will  be 
retained  on  a  No.  100  standard  sieve;  not  more 
than  20  per  cent  of  which  will  pass  a  No.  50 
standard  sieve  for  the  base,  and  from  14  In. 
down  to  that  which  will  pass  a  No.  SO  standard 
sieve,  not  more  than  20  per  cent  of  which  shall 
pass  a  No.  50  standard  sieve  for  the  top  or 
wearing  surface. 

When  mixed  with  Portland  cement  In  the  pro- 
portions of  one  part  of  cement  to  three  parts 
sand,  in  accordance  with  standard  methods,  the 
resulting  mortar  shall  develop  a  strength  of  at 
least  70  per  cent  of  the  strength  of  a  mortar 
made  of  the  same  proportions,  with  the  same 
cement  and  standard  Ottawa  sand. 

Testing  Bitumens. — In  a  paper  presented 
at  the  recent  convention  of  the  American  So- 
ciety of  Municipal  Improvement,  Mr.  Isaac 
Van  Trump,  Engineering  Chemist,  Chicago, 
called  attention  to  the  need  of  a  standard 
method  for  testing  bitumen  for  paving  pur- 
poses. He  pointed  out  that  there  were  prob- 
ably a  dozen  different  methods  of  obtaining 
the  inciting  point  of  solid  bitumens  in  use  in 
various  asphalt  testing  laboratories  through- 
out the  country,  with  results  varving  as  much 
as  40'  to  50°  F.  Of  these  methods  probably 
the  most  popular  at  present  is  the  tube  meth- 
od adopted  by  the  U.  S.  Office  of  Public 
Roads,  American  Society  of  Civil  Engineers, 
and  others.  Mr.  Van  Trump  stated  that  this 
method,  while  generally  satisfactory,  is  un- 
reliable when  testing  high  melting  point  bitu- 
men, inasmuch  as  the  wire  on  which  the  %- 
in.  cube  is  placed  becomes  so  hot  as  to  cut 
through  the  bitumen  before  the  latter  has 
sufficiently  softened  to  lose  its  cubical  shape. 
The  loss  by  evaporation  is  also  arrived  at 
by  several  means.  While  a  manipulation  is 
practically  the  same  in  all  laboratories,  no 
definite-sized  vessel  has  been  adopted  as  stan- 
dard. Not  only  does  the  diameter  of  the 
container  but  the  height  as  well  materially 
affect  the  result,  as  also  does  the  quantity  of 
bitumen  used.  Many  specifications  merely 
specify  that  20  grams  of  the  material  shall  be 
tested  in  a  tin  box  2%  ins.  in  diameter,  mak- 
ing no  mention  as  to  the  depth  of  the  vessel, 
but  when  testing  a  soft  or  a  highly  volatile 
bitumen.  20  grams  in  a  vessel  of  this  size 
would  be  insufficient  for  penetrating  after 
heating,  so  50  grams  would  appear  to  be  a 
tnore  desirable  quantity  to  use.  On  the  other 
hand,  50  grams  of  some  of  the  lighter  bitu- 
mens could  not  be  conveniently  tested  in  a 
vessel  as  small  as  6  centimeters  wide  and  but 
2  centimeters  deep,  as  is  required  by  some 
specifications.  Any  form  oven  that  will  give 
a  uniform  temperature  throughout  all  parts 
where  the  samples  arc  placed  can  be  used,  but 
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at  least  two  thermometers  should  be  em- 
ployed, the  bulb  of  one  being  immersed  in  a 
blank  sample  of  some  non-volatile  fluid  bitu- 
men to  register  the  exact  temperature  of  the 
samples  during  the  test  and  the  other  is  kept 
in  the  air  in  the  oven,  at  the  same  level  as 
the  first  to  give  warning  of  any  sudden  change 
in  the  temperature  due  to  irregular  gas  pres- 
sure, etc.  This  custom  is  not  followed  in 
many  laboratories  because  of  the  lack  of  a 
imiform  method  of  making  this  test.  Mr. 
Van  Trump  states  that  the  method  for  de- 
termining the  bitumen  insoluble  in  naphtha 
should  be  standardized  by  stating  the  gravity 
and    character    of    the    solvent    used.      Many 


specifications  merely  specify  "Standard  pe- 
troleum naphtha,"  which  may  mean  any  pe- 
troleum naphtha  possessing  a  gravity  between 
62°  and  88°.  However,  as  petroleum  naph- 
thas are  by  no  means  definite  compounds, 
their  solvent  powers  varying  greatly,  it  is 
doubtful  if  an  absolutely  standard  solvent 
can  be  specified  but  efforts  to  that  end  should 
be  attempted.  In  determining  the  bitumen 
soluble  in  carbon  tetrachloride,  experience  has 
taught  us  that  to  secure  the  most  accurate  re- 
sults this  test  should  not  be  made  in  a  light 
place  and  that  the  solvent  should  be  permit- 
ted to  act  upon  the  bitumen  several  hours, 
preferably  over  night  and  in  a  dark  place,  be- 


fore filtering.  Lnfortunately,  this  precaution- 
ary measure  is  not  always  specified  and  the 
results  are  frequently  extremely  inaccurate. 
The  Dow  method  for  determining  the  ducil- 
ity  of  solid  bitumens  is  well  known  and  is 
generally  accepted  by  engineers  and  chemists 
as  the  standard  method.  It  requires  a 
briquette  of  the  bitumen,  having  a  definite 
shape  and  cross  section,  to  be  elongated  at 
the  rate  of  five  centimeters  per  minute  at  77° 
F.  Because  of  the  lack  of  uniform  methods, 
the  second  largest  city  in  the  United  States 
employs  a  much  faster  rate  of  elongation,  60 
centimeters  per  minute  being  specified  in 
that  city. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The  Equitable  Adjustment  of  Rates  for 

All  Classes  of  Water  Service  in 

Freeport,  111. 

Following  the  appraisal  of  the  properties  of 
the  Freeport  Water  Co.,  the  Board  of  .A.p- 
praisal,  Messrs.  Marston,  Turneaure  and  Al- 
vord,  made  a  report  to  the  city  and  to  the 
water  company  upon  an  equitable  schedule  of 
rates  for  future  service.  Previous  articles 
published  in  this  journal,  see  issues  of  Oct.  2 
and  Oct.  9,  1912.  describe  the  methods  of  ap- 
praisement used  and  the  unit  prices  employed 
in  determining  the  reproduction  cost,  respec- 
tively. The  study  of  the  rate  question,  taken 
up  in  the  present  article,  is,  of  course,  based 
upon  the  facts  and  figures  brought  out  in  the 
appraisement  of  the  property.  The  present 
article  is,  however,  complete  in  itself  and  a 
reference  to  the  preceding  articles  is  not  es- 
sential to  an  understanding  of  all  the  matters 
here  discussed.  While  many  of  the  figures 
here  given  are  applicable  only  to  the  condi- 
tions in  Freeport,  a  city  of  17,500  population  in 
1910,  the  methods  of  analysis  employed  are 
of  very  wide  application,  and  the  principles  of 
water  rate  making  are  here  very  clearly  dis- 
cussed. 

The  principle  upon  which  the  total  revenue 
which  a  waterworks  company  may,  and  should 
collect  from  its  patrons  is  simple,  and  is  well 
established  by  numerous  court  decisions.  It 
is  that  the  rates  should  yield  just  enough  rev- 
enue to  pay  a  fair  rate  of  return  on  the  in- 
vestment, after  first  paying  all  operating  ex- 
penses, including  maintenance,  taxes,  and  a 
fair  allowance  for  annual  depreciation. 

Just  what  constitutes  a  fair  rate  of  return 
is  a  question  for  separate  determination  for 
each  individual  city.  In  general,  the  rate  will 
be  higher  the  greater  the  risks  and  uncertain- 
ties of  the  business.  In  most  court  decisions 
in  cases  approximating"  Freeport  conditions, 
the  rate  of  return  allowed  has  been  in  the 
neighborhood  of  7  to  8  per  cent.  The  fairer 
and  safer  the  franchise,  the  lower  the  equita- 
ble rate  will  be.  The  financial  history  of  the 
Freeport  Water  Company  shows  that  in  the 
past  the  company  has  earned  G%  to  10  per 
cent  on   its   investment. 

If  the  Freeport  Water  Company  is  now 
granted  a  fair  franchise,  which  shall  guard 
against  friction  with  its  patrons  by  adequate 
and  just  provisions  governing  possible  causes 
of  dispute,  which  shall  guarantee  both  com- 
pany and  patrons  equitable  future  rates,  with 
provisions  for  fair  readjustment  every  ten 
years  by  a  board  of  experts,  and  which  shall 
safeguard  against  possible  partial  confiscation 
of  the  property  by  providing  that  the  company 
shall  be  paid  the  fair  value  of  the  waterworks, 
as  determined  by  a  board  of  experts,  when- 
ever the  franchise  is  terminated,  then,  in  our 
judgment,  7  per  cent  will  be  an  equitable  rate 
of  minimum  return  to  use  in  determining  a 
schedule  of   rates   for   future  sefvice. 

The  allowance  for  annual  depreciation 
should  be  just  sufficient  when  properly  in- 
vested in  a  depreciation  sinking  fund,  to  en- 
able the  waterworks  property  to  be  maintained 
constantlv  intact.  After  careful  considera- 
tion we  have  decided  to  allow  1  per  cent  per 


annum  as  a  fair  allowance  for  depreciation  in 
this  case. 

From  a  study  of  the  operating  expenses  in 
the  past,  and  the  probable  changes  therein, 
due  to  natural  growth  and  to  the  special  im- 
provements to  the  system  which  we  have  al- 
ready recommended,  we  estimate  that  approxi- 
mately $30,000  should  be  allowed  for  operat- 
ing expenses,  including  taxes,  for  the  year 
1917. 

The  value  of  the  present  waterworks,  $316,- 
000,  plus  the  estimated  operating  capital, 
$4,000,  plus  the  value  of  improvements  recom- 
mended for  the  immediate  future,  $1()8,000, 
and  plus  $1.5,000  estimated  for  additional  ex- 
tensions needed  before  1918,  makes  a  total 
investment  in  1917  of  approximately  $.50:'!,000. 
Seven  per  cent  on  this,  plus  1  per  cent  on  the 
cost  of  the  nhysical  property  for  annual  de- 
preciation, and  plus  operating  expenses  for 
1917,  makes  a  total  revenue  of  appro.ximately 
$70,000.  which  should  be  collected  in  1917, 
with  fair  rates  for  future  service. 

A  study  of  the  past  growth  of  the  Freeport 
Water  Works  Company's  business  shows  that 
the  business  has  been  growing  in  recent  years 
considerably  faster  than  the  population.  This 
cannot  keep  up  indefinitely,  and  while  there 
are  no  signs  of  a  material  change  in  the  rate 
of  growth  of  business  before  1917,  we  ought 
to  provide  for  a  probability  of  slower  growth 
after  that  date.  Even  with  this  probability  in 
view,  we  believe  that,  if  the  schedule  of  fu- 
ture rates  is  adjusted  to  return  the  revenue 
above  indicated  in  1917.  the  future  growth  of 
the  business  should  take  care  of  future  in- 
creases in  the  investment  needed  to  provide 
for  furthur  improvements  in  the  waterworks 
plant,  which  will  be  needed  from  time  to  time 
up  to  1922,  or  ten  years  after  the  new  fran- 
chise would  start,  if  granted.  In  1922,  and 
every  ten  vears  thereafter,  there  should  be  a 
new  readjustment  of  the  rates  by  a  board  of 
experts  who  should  revalue  the  plant  for  this 
purpose,  or  for  purchase  by  the  city. 

The  total  levenue  collected  from  patrons  of 
the  waterworks  company  is  due  partly  for  fire 
protection  and  partly  for  furnishing  water  for 
domestic  and  miscellaneous  uses.  Each  kind 
of  service  should  pay  its  fair  proportion  of 
the  total. 

FUTURE    RATES    FOR    FIRE    PROTECTION. 

A  large  fraction  of  the  cost  of  the  Freeport 
Water  Company  has  been  incurred  to  enable 
the  plant  to  render  adequate  fire  service.  For 
example,  large  cast  iron  mains  have  been  used 
in  the  streets,  whereas  much  smaller  pipes 
would  readily  supply  all  water  needed  for  other 
uses.  No  hydrants  would  be  used  if  fire  pro- 
tection were  not  required.  A  large  part  of 
the  cost  of  the  pumps  and  pumping  station 
has  been  incurred  in  order  to  provide  pump- 
ing engines  much  larger  than  otherwise  nec- 
essary, ready  to  supply  fire  pressure  at  a  mo- 
ment's notice. 

Messrs.  Leonard  Metcalf,  Emil  Kuichling 
and  W.  C.  Hawley,  members  of  the  .American 
Water  Works  .Association,  have  made  a  care- 
ful analysis  of  the  proper  division  of  the  costs 
of  waterworks  between  fire  service  and  ordi- 
nary service  in  cities  of  different  size.  See 
Engineering  &  Contracting,  June  7,  1911. 
They  estimate  that  approximately  45  per  cent 


TABLE    I.— FII^E    SERVICE    CH.VRGES    REC- 
OMMENDED BY  WISCONSIN  COM- 
MISSION. 
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1S)I0     Jefferson,   Wis 2,5S2  75.0  $2,560 

lillO     Ripon,    Wis ". .  3,739  65.0  6,082 

1911     Oconto.  Wis 5,629  57.5  9.S12 

lliOS)     Ashland.   Wis ll,o94  54.5  20  4S0 

1911  Janesville,    Wis...  13,894  54.0  15,795 

1911     Beloit,    Wis 15.125  48.0  14,863 

1910     Madison,    Wis 25,531  49.6  • 

♦About  $17,000.  Special  local  conditions  favor 
a  low  lire  service  charge  at  Madison. 

of  the  cost  of  the  waterworks  should  be 
charged  to  fire  service  in  a  city  of  the  size  es- 
timated for  Freeport  in  1917. 

The  Wisconsin  Railroad  Commission,  which 
is  charged  with  the  duty  of  regulating  all 
water  rates  in  Wisconsin,  has  recently  made 
detailed  investigations  of  this  subject  in  the 
case  of  several  Wisconsin  cities,  with  final 
results   as   given   in   Table    I. 

We  have  made  a  detailed  analysis  of  the 
cost  of  the  Freeport  Water  Works,  and  con- 
clude that  at  least  43  per  cent  of  the  cost  of 
the  present  plant,  and  44  per  cent  of  the  cost 
of  the  improved  plant,  should  be  charged  to 
fire  service.  These  per  cents  agree  closely 
\yith  the  estimates  of  Messrs.  Metcalf,  Kuich- 
ling and  Hawlev,  and  are  materially  lower 
than  the  estimate  of  the  Wisconsin  Commis- 
sion. 

Forty-four  per  cent  of  $499,000  gives  $220,- 
OOU  as  the  estimated  minimum  investment  in 
the  recommended  improved  Freeport  plant  up 
to  1917  on  account  of  fire  service.  Part  of  the 
annual  operating  expenses  also  are  incurred 
for  fire  service,  including  especially  taxes  and 
depreciation,  together  with  a  comparatively 
small  sum  for  actual  operation  and  mainte- 
nance. 

The  minimum  charge  to  fire  service  in  Free- 
port  in  1917.  on  account  of  operating  expenses, 
taxes  and  depreciation,  we  have  carefullv  es- 
timated at  $4,500  annnually.  Plence.  the 'total 
annual  cost  of  fire  service  in  Freeport  in  1917 
will  be,  according  to  our  estimate,  at  least 

7  per  cent  on  $220,000  investment $15,400 

Operating  expenses  for  fire  service,  in- 
cluding maintenance,  taxes  and  depreci- 
ation          4,500 

Total  annual  cost  of  fire  service  in  1917. $19,900 

In  a  similar  way  we  estimate  the  cost  of 
fire  service  in  1912  with  the  present  unim- 
proved plant  at  $12,600,  whereas  the  city  is 
actually  only  paying  $10,800  per  year  for 
fire  protection,  including  $800  collected  from 
private  parties  for  sprinkler  service  and  one 
private  hydrant.  It,  therefore,  appears  that 
the  city  is  not  at  present  paying  the  full  cost 
of  its  fire  protection.  The  rates  for  water 
used  for  other  purposes  than  fire  service  are 
high  enough,  however,  to  make  up  the  deficit 
of  $1,800  per  year,  which,  therefore,  comes 
from   the   pockets   of   ordinary   consumers   to 
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pay    for    fire    protection    furnished    partly    to 
non-consumers  of  water. 

We  believe  that  it  is,  in  general,  a  poor  pol- 
icy to  collect  any  part  of  the  cost  of  fire 
service  in  the  rates  charged  for  other  uses 
of  water.  The  city,  as  a  whole,  should  pay 
the  entire  cost  of  fire  service,  except  such 
part  as  may  properly  be  charged  for  sprinkler 
service   and   private  hydrants. 

In  Freeport,  however,  as  we  are  informed, 
it  is  considered  impracticable  to  increase  the 
taxes  so  much  as  to  raise  the  full  amount 
which  the  city  should  justly  pay  for  fire  pro- 
tection, and  on  this  account  we  shall  recom- 
mend a  somewhat  lower  charge  against  the 
city  for  fire  service  than  strict  justice  to  the 
consumer  would  require. 

While  it  is  not  wise  to  force  the  ordinary 
private  consumer  to  contribute  toward  fire 
service,  yet  it  is  fair  and  equitable  that  private 
parties  w'ho  are  furnished  special  fire  protec- 
tion by  sprinkler  service  or  private  hydrants 
should  pay  fair  charges  therefor.  Sprinkler 
service,  in  particular,  very  greatly  low-ers  in- 
surance rates,  and  thereby  makes  a  saving  to 
the  user  of  several  times  the  ordinary  fire 
service  charge.  Moreover,  the  comparatively 
large  pipes,  4  ins.  and  6  ins.  in  diameter,  re- 
quired to  supply  sprinkler  systems  in  Free- 
port,  are  a  source  of  great  danger  to  the 
fire  protection  of  the  city  in  case  of  an  ex- 
tensive conflaeration.  In  at  least  one  actual 
instance,  the  breakage  of  such  a  pipe  in  a 
certain  city  during  the  conflagration,  prac- 
tically deprived  the  entire  city  of  all  fire  pro- 
tection at  a  very  critical  time.  Moreover,  it 
is  difficult  to  guard  sprinkler  systems  from 
the  danger  of  illicit  use  of  water  by  consum- 
ers.    For  this  reason  we  conclude : 

First,  that  there  should  be  strict  regulation 
for  private  fire  service,  requiring  the  use  of 
double  safeguards  on  sprinkler  supply  pipes 
by  suitable  valves,  and  providing  for  detector 
meters  and  other  safeguards  against  improper 
use  of  water:  second,  that  the  parties  enjoy- 
ing private  fire  protection  service  should  pay 
such  a  charge  therefor  as  may  fairly  cover  the 
cost  of  the  service,  and  offset,  at  least  in  part, 
the  increased  danger  to  the  general  city  fire 
protection  service. 

In  Freeport  there  is.  at  present,  only  one 
private  hydrant.  We  recommend  that  the  fu- 
ture rates  for  private  hydrants  and  supply 
pipes  be  the  same  as  recommended  herein- 
after for  city  hydrants,  with  larger  rates  for 
supply  pipe  to  compensate  for  lack  of  domestic 
revenue. 

For  sprinkler  service,  we  recommend  that 
the  parties  to  whom  it  is  furnished  continue, 
as  heretofore,  to  pay  the  cost  of  installation 
(including  supplv  pipes,  valves,  etc."),  together 
with  an  annual  charge  of  .5  cts.  per  sprinkler 
head,  with  a  minimum  charge  of  $50  per  year. 

Our  studv  has  convinced  us  that  this  is  a 
reasonable  rate,  and  in  this  connection  it 
may  be  noted  that  "The  Water  and  Gas  Re- 
view" has  made  an  investigation  of  charges 
for  private  fire  service,  and  states  that 
"charges  are  reported  from  various  places  of 
5  to  12V2  cts.  per  sprinkler  head." 

We  further  recommend  that  the  consent  of 
the  City  Council  be  required  before  installing 
each  sprinkler  service  supply  pipe,  and  that 
no  such  pipe  larger  than  6  ins.  be  permitted, 
owing  to  the  increased  danger  to  the  entire 
city  resulting  from  the  possible  disastrous  con- 
sequences of  a  break  in  a  large  supply  pipe 
during  a   conflagration. 

We  estimate  the  revenue  from  private  fire 
protection  charges  under  the  proposed  rates 
at  SI. 500  per  annum  by  1917. 

The  city's  payments  for  fire  protection  have 
heretofore  been  made  solelv  on  the  basis  of 
the  number  of  hydrants.  Though  this  plan  is 
verv  common,  the  method  is  illogical  and  un- 
satisfactory. The  cost  of  fire  service,  as  we 
have  alrea'dv  seen,  is  due  mainly  to  the  cost 
of  distribution  mains,  fire  pumps  and  larger 
pumping  station,  rather  than  to  the  cost  of 
hydrants.  Hence  it  is  not  equitable  to  base 
the  fire  protection  payments  wholly,  or  even 
mainlv.  uoon  the  number  of  hydrants,  and  in 
practice  this  system  has  not  given  satisfactory 
results  in  Freeport.  It  has  made  the  exten- 
sion of  fire  protection  to  outlying  districts 
very   expensive  to  the  city,   which,  as  a  con- 


sequence, has  been  reluctant  to  order  in  hy- 
drants on  extensions  of  the  mains.  This  has 
led  to  the  use  of  small  wrought  iron  pipes 
on  many  streets  where  cast  iron  mains  ought 
to  have  been  laid.  Similarly,  the  present  plan 
has  prevented  the  installation  of  the  proper 
number  of  hydrants  in  the  business  district, 
for  every  hydrant  ordered  in  costs  the  city 
at  present  $50  per  year. 

The  fairest  basis  we  have  been  able  to  de- 
vise for  determining  the  proper  payments  for 
fire   service    involves   the    following    features: 

First,  a  lump  sum  annual  payment  for  the 
fire  protection  service  afforded  by  a  definite 
and  adequate  distributing  system  and  pumping 
capacity  such  as  the  improved  plant  we  are 
recommending;  this  lump  sum  to  be  such  as, 
together  with  the  charges  collected  for  pri- 
vate fire  service,  and  the  hydrant  charges  men- 
tioned below,  shall  equal  as  nearly  as  may  be 
found  feasible,  the  cost  of  fire  service,  deter- 
mined as  already  explained  and  calculated  by 
us,  including  a  fair  return  on  the  fire  service 
investment. 

Second,  a  small  uniform  charge  per  hydrant, 
sufficient  to  cover  a  fair  return  on  such  por- 
tions of  the  cost  of  fire  protection  as  are  di- 
rectly dependent  upon  the  number  of  hy- 
drants. This  hydrant  charge  will  apply  both 
to  the  recommended  plant  and  to  future  ex- 
tensions, and  will  be  so  low  that  additional  hy- 
drants can  be  provided  wherever  needed  at 
small  expense. 

Third.  Annual  payments  per  foot  of  future 
extensions,  varying  with  the  size  of  the  street 
mains,  sufficient  to  meet  the  annual  fixed 
charges  on  that  portion  of  their  cost  charge- 
able to  fire  service,  together  with  any  cor- 
responding increase  in  the  maintenance  and 
other  operating  expenses  chargeable  to  fire 
service. 

In  accordance  with  the  above  principles,  we 
recommend  the  schedule  of  future  fire  protec- 
tion payments  given  below.  For  reasons  al- 
ready explained,  this  schedule  does  not  pro- 
vide'payments  quite  large  enough  to  meet  the 
total  cost  of  fire  service  in  Freeport. 

RECOMMENTED  SCHEDULE  OF  FUTURE  FIRE  PROTEC- 
TION  PAYMENTS   BY  THE  CITY. 

First,  for  improved  waterworks  plant  rec- 
ommended to  be  constructed  w-ithin  the  time 
limits   recommended. 

1912 —  $S..'500  plus  $"..'.0  per  hydrant. 

1913 —  10..500  plus  $7.50  per  hydrant. 

1914—  11.500  plus  $7.50  per  hydrant. 
1915  and  annuallv  thereafter, 

10,500  plus  $7.50  per  hydrant. 

This  will  result  in  a  total  payment  in   1915 
of    about   $15,000    for    the    improved    system, 
with  332  hydrants. 
Second,  for  future  extensions. 
$7.50  annually  per  hydrant. 

.10  annually  per  ft.   of  20-in.   pipe. 
.OS  annuallv  per  ft.   of  IC-ln.   pipe. 
.06  annually  per  ft.  of  12-in.   pipe. 
.05  annuallv  per  ft.   of  10-in.   pipe. 
.04  annually  per  ft.   of     S-in.   pipe. 
.0:3   annually  per  ft.   of     6-in.    pipe. 
.02  annually  per  ft.  of     4-in.   pipe. 
We  recommend  that  no  pipe  smaller  than  4 
ins.   in   diameter  be  permitted,   and  that  4-in. 
pipe    shall    not    be    used    for    greater    lengths 
than   1,000  ft.  between  adequate  cross  mains. 
We     further     recommend     that     hydrants    be 
placed  at  least  as  often  as  once  in  500  ft.  on 
all   extensions. 

Third.  For  private  fire  protection  service. 
Private  hydrants. 

$7.50  .-mnually  per  hydrant. 
.06  annuallv  per  ft.  of  6-in.  supply  pipe. 
.04  annually  per  ft.  of  4-ln.  supply  P'PP- 
Note:     The  charges  per  foot  of  supply  pipe 
must    be   higher   than    the    rates   charged    the 
city,  in  the  case  of  private  hydrants,  because 
they   afford    no   revenue    from   domestic   con- 
sumers. 
Sprinkler  Service. 

An  initial  payment  of  the  entire  cost  of 
supply  pipes,  safety  valves,  etc.:  $.05  annually, 
per  sprinkler  head,  with  a  minimum  annual 
charge  of  $50. 

FUTURE    RATES    FOR    O.HER    THAN     FIRE    SERVICE. 

We  have  already  seen  that  the  total  gross 
revenue  in  1017  should  be  approximately  $70,- 
000,  in  order  to  pay  operating  expenses,  de- 
preciation and  7  per  cent  return  on  the  in- 
vestment in  the  improved  plant. 


We  estimate  the  total  iia\mcni5  from 
the  city  and  for  private  fire  service  at  $17,200 
f>er  year  in  1917,  under  the  schedule  just  rec- 
ommended. This  leaves  approximately  $52,800 
per  year  to  be  collected  from  ordinary  con- 
sumers. 

After  a  careful  study  of  the  present  rates 
to  consumers,  and  the  total  receipts  therefrom 
in  the  past  years,  wc  believe  that  the  present 
rates  would  produce  somewhat  more  than 
$52,800  revenue  in  1917,  if  continued  in  force. 

Consequently,  we  can  somewhat  reduce  the 
present  rates  for  water,  provided  the  city  pays 
the  recommended  fair  charges  for  fire  pro- 
tection. It  must  be  clearly  understood,  how- 
ever, that  the  reduction  in  water  rates  is  ab- 
solutely contingent  upon  fair  pa>Tnents  by  the 
city  for  fire  service.  The  improved  fire  serv- 
ice rendered  by  the  improved  waterworks 
plant  will  cost  about  58  per  cent  more  per 
annum  than  the  present  fire  service,  and  it 
should  be  remembered  that  the  city  is  not 
now  paying  the  full  cost  of  the  present  fire 
service. 

In  determining  fair  rates  to  ordinary  con- 
sumers, the  first  question  which  arises  is  that 
of  so-called  "free  water."  As  a  matter  of  fact, 
there  is  no  such  thing  as  "free  water."  All 
water  supplied  by  any  waterworks  costs 
money,  which  someone  must  pay.  Our  study 
shows  us  that  the  Freeport  Water  Company 
supplied  approximately  42.000,000  gals,  of  so- 
called  "free  water"  to  various  consumers  in 
1911,  including  schools,  hospitals  and  churches, 
besides  the  city.  To  obtain  this  water,  filter 
it,  and  pump  it  through  the  mains  costs  a 
large  sum  of  money,  which  someone  had  to 
pay.  The  water  company  did  not  pay  it,  for 
it  realized  a  good  return  on  its  investment, 
after  meeting  all  charges.  The  fact  is  that 
the  ordinary  consumer  of  water  was  forced, 
without  his  consent,  to  pay  for  this  so-called 
"free  water,"  for  his  rates  were  made  high 
enough  to  cover  its  cost. 

The  most  equit,ible  plan,  as  all  authorities 
on  the  subject  agree,  is  to  abolish  all  "free" 
water,  and  to  require  every  consumer  of  water 
to  pay  his  just  share  of  the  cost. 

Strictly,  this  general  principle  should  apply 
even  to  water  used  by  the  city,  but  here  there 
is  perhaps  a  little  more  justification  for  mak- 
in.g  the  ordinary  consumer  pay  for  the  so- 
called  "free  water,"  since  it  is  used  for  pub- 
lic purposes.  In  Freeport.  the  city  authorities 
have  requested  "free"  water  for  public  uses, 
and  the  water  company  has  not  objected. 
We  are,  accordingly,  basing  our  calculations 
of  equitable  rates  on  the  provision  that  the 
city  is  to  receive,  as  heretofore,  water  for 
flushin.g  sewers,  for  flushing  streets,  for  a 
certain  number  of  public  drinking  fountains, 
and  for  use  at  the  city  hall,  without  paying 
for  the  same  out  of  the  taxes.  In  other 
words,  such  water  is  to  be  paid  for  by  charg- 
ing ordinary  consumers  a  little  higher  rates 
than  would  otherwise  be  necessary. 

With  this  sole  exception,  we  recommend  the 
total  abolition  of  all  so-called  "free  water." 
in  other  words,  we  recommend  that  every 
consumer  pay  his  fair  share  of  cost  and  no 
more. 

The  next  question  to  be  settled  is  that  of 
the  extent  of  use  of  meters  in  the  future. 
We  find  that  the  company  supplies  at  present 
about  3,301  consumers,  and  that  about  1,784 
services  are  metered.  We  further  find  that 
the  use  of  meters  is  increasing.  As  a  general 
principle,  we  believe  that  all  water  sold  by 
the  water  company  should  be  measured  by 
meters,  as  nearly  .is  practicable.  Then  each 
consumer  will  pay  for  just  what  he  uses,  and 
no  more,  unnecessary  waste  will  be  prevented 
and  the  best  interests  of  both  consumer  and 
company  will  be  served. 

In  practice,  the  use  of  a  meter  involves 
some  additional  expense,  which  will  not  be 
iustified  in  the  case  of  residences  using  no 
fixtures  except  one  or  more  faucets.  More- 
over, there  is  not  much  danger  of  any  large 
amount  of  unnecessary  waste  by  such  con- 
sumers. Hence,  wc  recommend  the  installa- 
tion of  meters  on  all  services  supplying  any 
fixtures  other  than  faucets. 

We  have  further  recommended  that  the  wa- 
ter company   furnish  and  pay   for  all  meters. 
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and  we  have  provided  for  the  necessary  ex- 
pense of  this  change  in  our  estimates  of  the 
cost  of  the  improved  system. 

FLAT  RATES. 

This  will  leave  only  one  important  class  of 
fiat  rates  to  provide  for  in  the  new  schedule 
for  future  rates,  namely,  for  residences  sup- 
plied by  faucets  only. 

The  present  flat  rates  for  this  class  are  $6 
per  year  for  a  house  with  four  rooms  or  less. 
We  recommend  reducing  this  to  $5.50  per 
year,  with  additions  of  $0.T5  for  each  additional 
room,  and  $1  for  each  additional  faucet. 

METER   RATES. 

If  our  recommendation  as  to  the  introduc- 
tion of  meters  be  adopted,  the  new  meter 
rates  will  apply  to  probably  more  than  two- 
thirds  of  the  total  revenue  collected  by  the 
water  company.  Hence,  special  pains  should 
be  taken  to  make  these  equitable. 

Meter  Rent. — As  already  stated,  we  recom- 
mend that  the  company  furnish  all  meters. 
Heretofore  the  water  company  has  charged 
$3  per  annum  for  meter  rent,  over  and  above 
the  regular  charges  for  water.  We  recom- 
mend that  all  charges  for  meter  rent  be  hence- 
forth abolished.  We  have  provided  a  fair 
return  to  the  company  for  its  investment  in 
meters  by  including  their  cost  in  our  estimates 
of  the  cost  of  the  improved  waterworks  plant, 
on  which  we  are  allowing  a  fair  return. 

Present  Meter  Rates. — The  present  meter 
rates  are  as  follows: 

Gals.       Gals.  Cts.        Gals. 

0  to      500  per  day,  at  the  rate  of  35  per  1,000 

500  to  1.000  per  day,  at  the  rate  of  32  per  1,000 
1,C0«  to  2,000  per  day,  at  the  rate  of  2S  per  1,000 
2,000  to  3,000  per  day,  at  the  rate  of  24  per  1,000 
3,000  to  4.000  per  day.  at  the  rate  of  20  per  1,000 
4,000  to  5,000  per  day,  at  the  rate  of  15  per  1,000 
5,000  to  6,000  per  day,  at  the  rate  of  12  per  1,000 
6,000  and  over  per  day,  at  the  rate  of  10  per  1,000 

The  present  rates  are  very  illogical  and  un- 
satisfactory, quite  apart  from  the  question 
whether  they  are  too  high  or  too  low.  Thus 
a  little  calculation  will  show  that  a  consumer 
using  3,000  gals,  per  day  will  have  to  pay  the 
same  total  amount  as  a  consumer  using  0,000 
gals,  per  day,  though  he  uses  only  one-half 
as  much  water.  Again,  a  consumer  using  3,999 
gals,  per  day  would  pay  $292  per  year,  where- 
as, if  he  uses  4,001  gals,  per  day,  he  need  only 
pay  $219  per  year,  which  is,  on  the  face  of  it, 
quite  absurd. 

New  Meter  Rates. — In  determining  new  me- 
ter rates,  two  objects  must  be  kept  in  view: 
One,  to  reduce  the  old  rates  somewhat,  pro- 
vided the  city  pays  nearly  the  actual  cost  of 
fire  protection  as  already  recommended,  and 
the  other,  to  devise  a  more  simple,  logical  and 
equitable  distribution  of  the  charges  than  is 
now  in  effect. 

The  new  meter  rates  recommended  by  us 
are  as  follows: 

Cu.  ft.  Cts. 

For  the  first  2.000  per  mo.,  25  per  100  cu.  ft. 
For  the  next  3,000  per  mo.,  10  per  100  cu.  ft. 
For    all    over    5,000  per  mo..     5  per  100  cu.  ft. 

Minimum  charge  for  %-in.  meter  or  less,  50 
cts..  per  month,  with  proportionate  minimum  for 
larger  services. 

Inasmuch  as  the  meters  are  read  monthly, 
and  the  dials  read  cubic  feet  instead  of  gal- 
lons, we  have  adopted  100  cu.  ft.  per  month 
as  the  new  meter  rates.  With  this  unit  it 
will  be  a  very  simple  matter  for  any  consumer 
to  read  the  meter  on  his  own  service,  and  to 
calculate  the  amount  of  his  own  bill  any 
month.  The  new  rates  will  do  away  with  the 
inconsistencies  of  the  old  rates  in  distributing 
the  charges. 

Comparing  the  new  meter  rates  with  the  old 
rates,  it  will  be  seen  that  the  new  rates  are 
smaller  in  practically  every  instance.  All  cus- 
tomers will  be  saved  the  cost  of  buying  me- 
ters or  paying  meter  rent. 

Small  consumers  will,  in  addition,  get  their 
water  at  25  cts.  per  100  cu.  ft.,  instead  of  20% 
cts.  formerly  charged.  This  includes  all  serv- 
ice to  residences. 

Moderately  large  consumers,  whose  bills  have 
been  running  to  $150  per  year,  have  heretofore 
had  to  pay  unduly  high  charges,  owing  to 
the  inconsistencies  in  the  old  rates.  They 
will,  accordingly,  benefit  materially  by  the  new 
rates. 

Very   large    consumers    will    pay   about   the 


same  under  the  new  rates  as  they  have  paid 
heretofore,  although  the  new  rates  figure  con- 
siderably smaller  for  them  than  the  old,  for 
the  reason  that  such  large  consumers  have 
aoparently  already  had  the  benefit,  by  private 
contract,  of  special  reductions  in  the  old  rates. 

TOTAL    ESTIMATED     REVENUE     FROM     NEW    RATES. 

As  nearly  as  we  can  estimate,  the  total  in- 
come which  the  company  will  receive  from 
flat  and  meter  rates,  from  private  fire  protec- 
tion rates,  and  from  the  city  as  hereinbefore 
recommended,  will  just  about  equal  the  de- 
sired total  revenue  of  $70,000  in  1917,  esti- 
mated as  needed  to  pay  all  expenses  and  yield 
not  less  than  7  per  cent  net  return  on  the 
investment. 

We  have  also  investigated  the  revenue  and 
expenditures  in  the  various  years  1912  to  1917. 
We  find  that  in  1914  the  revenue  would  prob- 
ably yield  only  a  little  over  6  per  cent.  This 
is  due  to  the  very  large  capital  expenditures 
($168,000)  required  in  1913-1914  for  the  rec- 
ommended new  improvements.  However,  the 
revenues  would  yield  considerably  more  than 
7  per  cent  net  return  in  1912.  and  we  believe 
the  average  for  the  years  1912-1917  will  be  at 
least  7  per  cent. 


Methods    of    Laying    Submerged    Gas 

Mains    Across    Two    Rivers    at 

New  Haven,  Conn. 

In  piping  gas  to  a  newly  developed  territory 
the  New  Haven  Gas  Light  Company  found  it 
expedient  to  lay  submerged  mains  across  the 
Mill  and  Quinnipiac  Rivers.  The  methods  em- 
ployed on  this  work  were  described  by  H.  E. 
White  in  a  paper  before  the  Connecticut  So- 
ciety of  Civil  Engineers.  The  following  in- 
formation relative  to  the  work  is  taken  from 
Mr.  White's  paper,  substantially  as  published 
in  the  Proceedings  of  the  Society. 

From  our  preliminary  studies  we  concluded 
that  we  would  make  no  allowance  for  contrac- 
tion and  expansion  on  the  horizontal  line  of 
pipe  in  either  river.  The  length  of  line  in  Mill 
River  would  be  appro.ximately  325  ft.,  and  in 
Quinnipiac  River  700  ft.  While  no  tests  were 
made,  it  is  doubtful  if  the  change  in  tempera- 
ture of  the  triud  in  the  bottom  of  the  river 
would  vary  more  than  15°  F.  per  year.  This 
would  cause  a  variation  of  approximately  % 
in.  in  Mill  River  and  %  in.  in  Quinnipiac 
River.  As  the  ends  of  the  horizontal  pipe 
would  be  free  to  move,  we  saw  no  reason  for 
installing  a  flexible  joint.  At  the  point  of 
crossing,  the  west  bank  of  Mill  River  has  been 
formed  by  filling  in  on  top  of  mud  flats.  The 
depth  of  this  fill  and  mud  varies  from  30  to  40 
ft.  before  solid  bottom  is  reached.  It  was  nec- 
essary to  lay  the  gas  main  on  piles  on  this  ap- 
proach. 

After  taking  that  precaution  we  had  no  as- 
surance that  the  bank  would  not  move,  and  if 
there  was  even  a  slight  movement,  it  probably 
would  cause  a  broken  pipe,  consequently  a  flex- 
ible or  ball  joint  was  proposed  on  the  vertical 
portion  of  the  submerged  pipe.  It  was  decided 
to  use  bell  and  spigot  pipe,  using  cast  lead  for 
joints,  and  to  make  the  bell  and  spigot  joint, 
joining  the  several  sections  under  water,  of 
lead  pipe.  A  16-in.  diameter  pipe  was  the  size 
decided  upon.  It  was  decided  to  lay  two  pipes 
16  ins.  in  diameter,  3  ft.  6  ins.  on  centers,  and 
to  join  them  at  each  side  of  the  river,  placing 
gates  on  each  line  and  holding  one  line  for 
emergency.  As  the  New  Haven  Gas  Light 
Co.  owned  a  fair  sized  parcel  of  land  on  the 
east  side  of  Mill  River  where  a  landing  was  to 
be  made,  and  not  knowing  to  what  use  this 
piece  of  land  might  be  used  at  some  future 
time,  the  precaution  was  taken  to  lay  two  pipes 
6  ins.  in  diameter  on  the  same  foundation  with 
the  16  in.  gas  mains,  and  2  ft.  9  ins.  outside 
the  larger  pipes,  thus  connecting  the  properties 
on  each  side  of  the  river  by  these  pipe  lines. 
Soundings  were  taken  over  the  proposed  line 
of  pipe,  also  borings  were  made  approximately 
50  ft.  apart  to  determine  the  character  of  the 
river  bed.  At  this  point  Mill  River  has  a  chan- 
nel approximately  16  ft.  in  depth  between  har- 
bor lines.  The  bottom  is  formed  by  a  layer  of 
mud  10  ft.  in  depth,  which  rests  on  top  of  a 
layer  of  sand  5  ft.  in  depth.  Rock  underlies 
the  bed  of  sand.     The  United  States  Govern- 


ment required  the  top  of  our  main  to  be  20  ft. 
below  mean  low  water. 

A  contract  was  let  to  lay  two  16  in.  diam- 
eter pipes  and  two  6  in.  diameter  pipes  on  a 
pile  and  timber  foundation ;  the  piles  to  be 
sawed  off  to  a  given  grade  and  capped  by  8x10 
in.  timbers.  The  stand  pipes  at  the  east  and 
west  sides  of  the  river  were  to  be  protected  by 
cribs.  The  work  of  dredging  Mill  River  be- 
tween harbor  lines  was  readily  accomplished. 
While  the  sides  of  the  trench  slid  some,  there 
was  not  as  much  sliding  or  caving  as  was  ex- 
pected. There  was  no  unusual  incident  con- 
nected with  driving  the  piles  and  capping  the 
same.  This  was  done  during  the  season  of 
1910.  Unfortunately  the  pipes  were  not  laid 
until  the  spring  of  1911,  and  by  this  time  there 
were  4  ft.  of  soft  ooze  on  top  of  the  caps.  By 
way  of  explanation :  The  reason  the  pipes 
were  not  laid  w-as  that  the  contractor  was  en- 
gaged on  the  work  at  Quinnipiac  River. 

The  profile  did  not  show  any  rock  to  inter- 
fere with  building  the  crib  and  placing  the  drip 
on  the  west  side  of  Mill  River.  However,  we 
found  a  projection  that  did  interfere  with 
building  the  north  end  of  the  crib.  The  crib 
was  built  and  securely  fastened  to  an  anchor 
by  means  of  three  rods  2  ins.  in  diameter.  This 
anchor  was  not  constructed  for  the  purpose  for 
which  it  is  now  used.  It  originally  was  a  pile 
and  concrete  foundation  for  a  tank  30  ft.  in 
diameter.  The  concrete  was  removed  suffi- 
ciently to  allow  a  10  in.  x  10  in.  timber  20  ft. 
long,  a  lateral  bearing  against  a  number  of 
piles.  The  three  2-in.  rods,  which  were  made 
in  two  pieces  connected  by  a  turn  buckle,  were 
run  through  this  timber  and  the  crib,  and  hold 
the  latter  from  sliding.  The  rods  were  wrapped 
with  three  layers  of  burlap  soaked  in  coal-tar 
pitch.  The  entire  area  of  the  foundation  was 
reconcreted.  The  drip  and  stand  pipe,  con- 
sisting of  two  lengths  of  16  in.  pipe  and  one 
16  in.  pipe  out  of  the  horizontal  opening  of  the 
drip,  were  made  up  in  one  piece  and  lowered  to 
position. 

Six  lengths  of  16  in.  diameter  pipe  were 
lined  up  on  shore  and  the  joints  cast  and 
calked.  This  72  ft.  section  was  handled  by  sus- 
pending it  from  a  girder  built  especially  for 
this  work.  The  girder  was  composed  of  two 
trusses  60  ft.  long  by  6  ft.  deep  and  spaced  i 
ft.  apart.  There  were  six  oanel  points  or 
points  of  suspension.  Each  point  of  suspen- 
sion consisted  of  a  plate  on  each  truss,  placed 
opposite  each  other,  with  a  hole  iarge  enough 
to  take  a  2  in.  diameter  pin.  This  made  a  very 
easy  and  convenient  method  to  attach  the 
chains  to  hold  the  pipe.  The  sections  of  pipe 
were  lowered  into  position  and  held  until 
divers  had  secured  a  uniform  bearing  on  each 
pile  cap  by  means  of  wooden  wedges.  The  dis- 
tance between  stand  pipes  was  320  ft. ;  the  line 
was  laid  in  five  sections.  The  sections  were  all 
lowered  in  the  same  manner.  A  lead  pipe  % 
in.  inside  diameter  and  %  in.  outside  diameter 
was  coiled  on  the  spigot  end  of  the  section, 
being  lowered  from  12  to  15  turns.  When  the 
section  of  pipe  was  lined  up  and  had  a  uniform 
bearing  on  the  pile  caps,  divers  proceeded  to 
force  the  lead  pipe  in  the  bell  and  calk  each 
turn  as  it  was  entered.  This  insured  a  joint 
calked  from  the  back  of  the  bell  to  the  face  of 
the  bell.  This  kind  of  joint  was  decided  upon 
after  several  tests  were  made  by  making  up 
joints  of  different  kinds  on  land,  using  a  split 
bell  that  was  held  in  position  by  bolts.  After 
the  joint  was  made  the  bell  was  removed  and  a 
section  was  cut  out  to  be  inspected.  One  of  the 
reasons  for  using  this  joint  was  its  simplicity. 
A  diver  working  in  the  bottom  of  Mill  River 
has  to  be  guided  entirely  by  feeling,  and  the 
less  delicate  the  task  to  be  performed,  the  bet- 
ter the  work  will  be  done. 

After  several  of  these  joints  had  been  made, 
the  divers  expressed  some  doubt  as  to  the 
joints  being  able  to  stand  the  required  pres- 
sure. This  made  us  somewhat  uneasy  and  we 
had  the  divers  make  up  three  16  in.  "joints  on 
land,  using  the  same  tools  and  materials  they 
used  uiider  water.  Pneumatic  tools  were  used. 
The  joints  were  then  cut  open  and  examined. 
While  an  absolutely  perfect  bond  had  not  been 
attained  between  each  of  the  several  turns  of 
lead  pipe,  the  joints  vv-ere  very  good.  The  V* 
in.  opening  in  the  lead  pipe  seemed  to  be  the 
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weak  point.  There  was  not  stock  enough  to 
prevent  a  chewing  up  of  lead  when  the  pneu- 
matic calking  tools  were  used.  To  overcome 
this  we  substituted  a  lead  strip  %  in  x  %  in 
ior  the  lead  pipe.    This  worked  better. 

After  the  line  was  laid  it  was  flushed  by 
pumping  water  into  the  easterly  end  and  re- 
moving It  from  the  westerly  end.  Pumps  with 
b  in.  discharge  were  used  for  this  work  The 
line  was  tested  to  50  lbs.  of  air  pressure  This 
air  pressure  showed  that  there  were  small 
leaks  at  almost  every  joint  that  was  made  un- 
der water.  The  word  small  is  used  advisedly, 
tor  the  water  that  accumulated  in  the  drips  in 
-.4  hours  amounted  to  only  a  few  eallons  The 
joints  were  recalked,  stood  the  test,  and  one 
lb  in.  line  put  into  use  at  once,  and  has  been 
in  use  since  May  30,  1911.  The  horizontal 
pipes  out  of  the  top  of  the  stand  pipe  were 
connected  to  the  land  pipes  by  means  of  two 
Uresser  insulating  couplings.  This  is  to  pro- 
tect us  from  electrolysis  and  also  acts  as  a  slip 
joint  and  will  allow  for  some  slight  movement 
of  the  pipes  without  causing  damage. 

We    now  take  up    the  case  of    Quinnipiac 
Kiver.     It  was  necessary  to  secure  a  tract  of 
land  on  each  side  of  the  river.    This  was  done 
by  the  purchase  of  a  lot  50   ft.   wide  on  the 
west  side  and  a  strip  of  land  30  ft.  wide  on  the 
east  side.     Thirty  feet  is  not  as  wide  as  might 
be  desired,  but  was  the  only  available  strip  to 
be  bought.     There  are  oyster  beds  in  Quinni- 
piac River  which  the  owners  prize  very  highly 
and  the  subject  of  damages  to  oyster  beds  is 
one  to  be  settled  in   advance  of  anv  contem- 
plated  work.      The   30    ft.    strip    of'  land    we 
bought  did  not  allow  a  dredge  to  have  a  dump- 
ing scow  alongside  without  resting,  at  low  tide, 
on  the  oyster  beds  now  belonging  to  the  New 
Haven  Gas  Light  Company.     Only  one  line  of 
16  m.   pipe  was   laid  at  this   river.     There  is 
very    little    water   at    low    tide.     The    United 
States  Government  required  a  depth  of  16  ft. 
at  mean   low  water,  and  this  necessitated   re- 
moving a  quantity  of  rock.     The  intention  was 
to  use  pile  and  timber  foundation  for  support- 
ing  the    pipe,    except    where    rock   interfered. 
Two  bents  of  piles  were  driven  near   the  west 
shore.     There   were  about  5   ft.   of   mud   and 
sand  to  hold   them  in  position.     Two  of  the 
piles  floated  as  soon  as  the  hammer  was  re- 
moved and  the  other  two  floated  after  a  few 
hours   time.      This   idea   had   to   be  given   up. 
The  mud  and  sand  were  washed  away  down 
to  rock,  and  concrete  piers  built  on  the  rock; 
the  concrete  being  deposited   in  gunny  sacks, 
filled  about  two-thirds  full  to  permit  the  sepa- 
rate sacks  of  material  to  bond  together.     The 
gas  main  was  laid  in  Quinnipiac  River  before 
it  was  laid  in  Mill  River.     A  flexible  joint  was 
installed   in   the  stand  pipe   on  the  west  side. 
On  the  first  test  of  this  line  when  the  gage 
showed  between  20  and  22  lbs.  pressure,  there 
was  a  series  of  air  bubbles  around  the  stand 
pipe.    These  bubbles  soon  reached  the  propor- 
tions of  a  boiling  cauldron.     It  looked  as  if 
something  serious  had  happened  under  water. 
The  test   was  stopped   and   next  morning  ar- 
rangements were  made  to  pump  out  the  pipe. 
To  our   surprise,   while   16   hours   had   passed 
only  40  gals,  of  water  was  in  the  drip.    A  diver 
recalked  the  joints  on  the  stand  pipe  and  the 
second  test  started.     The  same  result  was  ex- 
perienced as  on  the  first  test.      Suspicion  rest- 
ed   on   the    flexible   joint,    rough    calculations 
were  made,  and  it  was  found  that  22  lbs.  per 
sq.  in.  pressure  on  the  16  in.  flange  cover  of 
the  tee  on  top   of  the   stand   pipe  just  about 
equaled    the    weight    of    the    stand    pipe,    and 
when   the   internal   pressure  slightly   exceeded 
the  weight  of  the  stand  pipe  there  was  suffi- 
cient play  in  the  flexible  joint  to  cause  a  leak. 
To  prove  this   assumption,   a  weight  of   1,000 
lbs.  was  placed  on  top  of  the  stand  pipe  and 
the  third  test  started.     The  area  of  a   16  in. 
circle  is  roughly  200  sq.  ins,  and  an  increase  of 
5  lbs.  per  sq.  in.  would  equal  1,000  lbs.     When 
27  lbs.  per  sq.  in.  was  reached,  the  same  result 
was  noticed.     The  air  pressure  was  taken  off, 
and  an  additional  weight  of  1,000  lbs.  placed 
on  the  stand  pipe ;  the  fourth  test  was  started. 
When  the  gage  showed  32  lbs.,  the  same  re- 
sult took  place.     We  were  satisfied   that   the 
trouble  was  in  this  flexible  joint,  and  the  line 
would  be  safer  and  more  useful  if  the  joint 


was  removed.  The  joint  was  removed  at  con- 
siderable expense.  Clamps  at  the  top  and 
bottom  held  together  by  rods  prevent  any  ver- 
tical motion  of  the  stand  pipe,  while  an  insu- 
lating coupling  acts  as  an  expansion  joint  con- 
necting the  land  pipe  with  the  submerged  pipe 

AT^M ^  T?"  ^  ^^  ii"^  """^  ^^°^^  'he  same  as  at 
Mill  Kiver.  The  joints  made  under  water 
leaked  a  small  amount  at  first,  but  were  easily 
recalked  and  made  tight,  and  have  not  given 
"S  any  ^trouble  since  the  line  has  been  in  use. 
About  To  gals,  of  condensation  are  removed 
from  the  drip  every  month,  but  this  is  not 
river  water. 

A  close  estimate  for  the  total  cost  of  the 
work  IS  $.30,000.  The  T.  A.  Scott  Co.,  of  New 
London,  Conn.,  were  the  contractors. 

Notes  on  Developments  in  the  Purifica- 
tion   of    Water    From    the 
Hygienic  Point  of  View. 

In  our  issue  of  Oct.  16,  1912,.  we  published 
an  article  on  the  purification  of  water  from 
standpoints  other  than  the  hvsicnic  The 
matter  presented  in  that  article,' it  will  be  re- 
called, was  taken  from  Mr.  Geo  W  Fuller's 
paper  before  the  recent  International  Con- 
gress of  Hygiene  and  Demography.  At  the 
same  meeting  Mr.  Allen  Hazen  read  a  paper 
on  water  purification,  and  handled  the  sub- 
ject from  the  hygienic  point  of  view.  Mr. 
Hazen's  paper  follows : 

The  progress  in  water  purification,  from  a 
hygienic  standpoint,  has  been  very  rapid  in 
the  last  decade.  This  progress  has  been  of 
two  kinds:  (1)  There  has  been  a  great  in- 
crease m  the  number  of  water  supplies  that 
are  being  purified  with  satisfactory  hygienic 
results,  and  (2)  there  has  been  an  a'dvance 
in  the  standards  of  efficiency,  and  in  the  meth- 
ods available  for  reaching  them  in  practical 
work.  The  growth  of  the  application  of  puri- 
fication to  public  water  supplies  is  shown  here- 
with in  Table  I. 

Improvement  in  Qualitv  of  Water— 'From 
Table  I  it  appears  that  the  population  sup- 
plied with  purified  water  increased  more  than 
five-fold  in  each  of  three  successive  decades. 
In  1910  28  per  cent  of  the  whole  urban  popu- 
lation of  the  United  States  was  so  supplied. 
Twenty  years  ago  a  considerable  portion  of 
the  largest  cities  of  the  United  States  were 
supplied  with  water  polluted  by  sewage  and 
notoriously  injurious  to  health.  At  the  pres- 
ent time  this  practice  has  mainly  ceased. 
There  are  still  a  few  of  the  larger  cities  that 
supply  water  that,  in  some  respects,  is  not 
of  as  good  quality  as  could  be  desired.  But 
all  of  the  larger  cities  that  supplied  notorious- 
ly bad  water  at  the  date  mentioned  have  im- 
proved their  supplies  in  one  way  or  another, 
and  in  many  or  most  cases  filtered  water  of 
excellent  quality  is  supplied  at  the  present 
time.  The  smaller  cities  have  followed  in  the 
same  way,  but  more  slowly.  While  there  are 
some  exceptions,  a  majority  of  them  now 
have  water  of  at  least  fair  quality. 

The  statistics  given  in  Table  I  relate  to 
filtered  water.  They  cover  only  part  of  the 
whole  field,  for  in  the  last  fe\v  years  other 
means  of  treating  polluted  waters  have  come 
into  general  use,  which  are  important  from 
a  hygienic  standpoint.  No  statistics  have 
been  compiled  to  show  what  additional  popu- 
lation is  supplied  with  water  so  treated,  but 
if  it  were  taken  into  account  it  may  be  con- 
servatively slated  that  from  one-half  to  two- 
thirds  of  the  whole  urban  population  of  the 
United  States  is  now  supplied  with  water  that 
has  been  purified  to  a  greater  or  less  extent. 
Improvement  in  Filtration  Methods.— The 
advance  in  the  methods  of  purifying  water 
from  a  hygienic  standpoint  has  not  been  less 
important  than  the  in-'-t—        ■  •      illation  sup- 


plied with  purified  water.  Some  years  ago 
methods  of  water  purification  were  in  com- 
mon use  for  treating  highly  polluted  waters 
which  secured  the  removal  of  bacteria  to  the 
extent  of  97  and  99  per  cent,  and  occasionally 
with  well-built  and  well-operated  plants,  high- 
er percentages,  up  to  99.5  and  even  99.9  were 
obtained.  These  figures  relate  either  to  all 
the  bacteria  in  the  raw  water  or  to  some 
portion  thereof  shown  by  the  methods  of  ex- 
amination commonly  used.  The  presumption 
was  that  any  injurious  bacteria  that  there 
might  be  in  the  raw  water  would  be  and 
actually  were  removed  in  as  great  proportion 
as  were  the  kinds  that  could  be  counted.  This 
was  always  a  matter  of  some  uncertainty  and 
there  was  reason  for  thinking,  in  some  cases 
at  least,  that  the  removal  of  pathogenic  bac- 
teria may  have  been  more  complete  than  the 
removal  of  bacteria  in  general.  However  this 
may  be,  it  is  true  that  cities  supplied  with 
water  drawn  from  highly  polluted  rivers  puri- 
fied by  filtration  to  the  extent  above  men- 
tioned, were  as  free  from  diseases  which 
could  be  attributed  to  the  public  water  supply, 
as  cities  supplied  with  upland  water  of  the 
best  quality. 

It  was  obvious  that  filtration  was  a  relative 
and  not  an  absolute  protection  against  the 
impurities  of  the  raw  water.  Some  bacteria 
undoubtedly  passed  through  the  filters,  and  if 
pathogenic  bacteria  were  present  in  the  raw 
water  a  few  of  them  might  pass  the  filters 
and  reach  those  who  used  the  water.  If  a 
river  had  a  population  of  100  per  square  mile 
on  its  catchmen  area,  and  if  the  filter  plant 
removed  99  per  cent  of  the  bacteria,  the  wa- 
ter after  filtration  might  be  compared  with 
water  from  a  river  otherwise  similar,  but  with 
a  population  of  one  per  square  mile. 

There  was  some  indication  that  a  falling 
off  in  bacteria  efficiency  had  an  appreciable 
effect  upon  the  health  of  the  community. 
There  were  notable  cases  where  filters  of  in- 
ferior or  inadequate  construction,  or  operated 
with  less  than  the  usual  degree  of  skill,  pro- 
duced, temporarily  or  permanently,  effluents 
inferior  from  a  bacterial  standpoint  to  those 
otherwise  produced  by  the  best  filter  plants: 
and  there  were  cases  where  diarrhoea,  typhoid 
fever  and  other  indications  of  water  pollution 
among  those  who  used  the  water  had  fol- 
lowed  such    falling  off  in   efficiency. 

Skilful  Operation  of  Filters.~Ski\{\i\  manip- 
ulation of  filters  must  be  regarded  as  equally 
important  with  good  design  in  securing  at 
all  times  an  output  of  well-purified  water. 
The  best  designed  plants  may  produce  poor 
or  bad  effluents  with  careless  or  unskilful 
manipulation,  and  skilful  manipulation  will  do 
much  to  improve  the  average  qualitj-  of  the 
effluent  from  old  plants  not  representing  mod- 
ern standards  of  construction.  As  the  years 
have  gone  by,  and  the  number  of  water  purifi- 
cation plants  has  increased,  there  has  been 
found  a  rapidly  increasing  number  of  men 
who  have  had  experience  and  have  acquired 
skill  in  operation :  and  the  fact  that  such  men 
have  been  available  and  have  been  secured 
to  operate  purification  works  has  been  a  most 
important  element  in  the  improvement  in  the 
average  results  that  have  been  secured. 

It  is  more  difficult  to  keep  filters  up  to  a 
high  standard  of  efficiency  during  the  cold 
weather  of  winter  and  early  spring  than  at 
other  times,  and  failures  of  this  kind  were 
most  frequent  at  this  season  of  the  year.  It 
was  perhaps  a  fair  inference  that  if  the  use 
of  raw  water  caused  a  very  great  amount  of 
disease  among  those  who  used  it,  and  it 
poorly  filtered  water  during  the  winter  caused 
a  slight  though  perceptible  increase  in  the 
same  diseases  that  were  caused  by  the  raw 
water,  that  the  smaller  number  of  bacteria 
normally  p--  '•■      ••     •' ,■  effluent  might  pro- 


TABLE  I.— POPULATIOM   SUl  TLIED  WITH  FII^TERED    WATEU    AT    UIl'-FERENT    DATES. 


Population   in 
U.  S.  cities  of 
more   tlian  2,.")00 
Year.  inhabitants. 

1870   

18S0    13,300.ono 

1.S90    21,400,000 

1900    29..';00.000 

1910    38,350.000 


Population   supplleil   with 
filtered  water. 
Sand  Mechanical 

filters. 
None 
.■io.onn 

3.", 000 

360.000 

3. 883.000 


Alters. 

Total. 

None 

None 

so.ooo 

27n.0OO 

310,000 

l.-'iOO.OOO 

1. 800.000 

0.922.000 

10.806.000 

Prf   cent 
of  urban 
population 
supplied. 

(I 

0.23 

1.45 

fi.Sfl 

28.20 
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(luce  an  effect  upon  the  health  of  those  using 
the  water,  even  though  this  effect  was  too 
small  to  be  measured  by  such  vital  statistics 
as  could  be  obtained. 

Hypochlorite  Treatment. — In  the  last  years 
the  practice  of  treating  filter  effluents,  as 
well  as  raw  waters,  with  hypochlorite  of  lime 
has  become  very  common.  Applied  in  very 
small  amounts  to  clear  waters  that  do  not 
contain  too  much  organic  matter,  it  produces 
an  extraordinary  effect  in  killing  bacteria. 
This  substance  has  been  used  for  many  years 
as  a  disinfectant,  but  usually  in  much  larger 
quantities.  It  was  something  of  a  discovery 
to  find  how  efficient  it  was  in  extremely  small 
doses  in  killing  bacteria  in  water  free  from 
turbidity  and  organic  matters.  This  condition 
certainly  could  not  have  been  anticipated  from 
earlier  practice  with  it  or  from  the  literature 
on  the  subject. 

Other  Germicidal  Treatments. — Hypochlo- 
rite of  lime  is  by  no  means  the  first  or  only 
substance  that  has  been  proposed  and  used 
experimentally,  and  applied  in  practice  in  a 
few  small  installations  for  many  years.  Ozone 
has  been  tried  repeatedly,  but  the  practical 
difficulties  of  carrying  out  the  ozone  process 
effectively,  and  the  great  expense  of  doing  it. 
have  operated  as  obstacles  to  its  general  in- 
troduction. Hypochlorite  of  lime  seems  to 
have  precisely  the  same  bacterial  effect  as 
ozone,  and  it  can  be  applied  more  easily  and 
is  free  from  some  of  the  uncertainties  that 
have  been  found  adherent  to  the  ozone  proc- 
ess. Ozone  has  some  advantages,  and  if 
means  can  be  found  for  overcoming  present 
difficulties  its  use  will  be  another  step  in 
advance. 

Sulphate  of  copper  and  other  metallic  salts 
have  also  been  proposed  for  killing  bacteria 
as  well  as  algae  in  water.  It  is  permissible  to 
use  such  a  substance  if  it  is  applied  to  the 
raw  water  prior  to  filtration  so  as  to  secure  a 
disinfecting  action,  and  then  have  the  metal- 
lic residue  removed  in  the  process  of  filtra- 
tion. Some  of  these  processes  proved  to 
have  merit,  especially  in  connection  with  fil- 
tration, but  their  use  has  always  been  limited 
by  the  unwillingness  of  most  of  those  in 
charge  of  waterworks  to  use  metallic  sub- 
stances  which   were   more   or   less   poisonous. 

The   use   of  hypochlorite  of  lime  has   prac- 


tically superseded  all  such  metallic  substances, 
as  it'  is  more  efficient  and  is  quickly  decom- 
posed in  the  w-ater  into  substances  that  are 
not  poisonous,  and  wathin  reasonable  limits 
cannot  be,  by  any  possibility,  injurious. 

Other  methods  of  killing  the  bacteria  in 
filter  effluents  have  been  proposed,  among 
which  mav  be  mentioned  the  use  of  the  ultra- 
violet rays;  but  no  plants  for  treating  water 
in  this  way  upon  a  practical  scale  have  been 
installed  in  .America,  and  the  process  is, 
therefore,  one  for  future  consideration  rather 
than  of  established   position. 

Hypochlorite  of  lime  has  considerable  pow- 
er from  a  hygienic  standpoint,  even  when  ap- 
plied to  the  raw  water  and  without  filtration. 
In  this  case  a  larger  dose  must  be  used  and 
it  frequently  must  be  a  variable  one,  because 
enough  must  be  applied  to  furnish  oxygen 
for  organic  and  other  matte'rs  in  the  water 
capable  of  rapid  oxidation  in  its  presence,  and 
still  leave  a  sufficient  excess  to  perform  its 
germicidal  work.  The  amount  required  for 
the  oxidizable  matters  obviously  depends  up- 
on the  composition  of  the  water,  and  this 
frequently  fluctuates  rapidly  from  day  to  day 
and  even  from  hour  to  hour.  The  treatment 
of  raw  water  has  been  less  efficient  and  is 
less  satisfactory  than  the  treatment  of  fil- 
tered water,  and  has  not  infrequently  resulted 
in  occasional  overdoses  which  have  been  ob- 
jectionable in  the  water. 

From  a  hygienic  standpoint,  the  use  of 
hypochlorite  of  lime  is  probably  the  mosi 
important  event,  after  the  extension  of  fil- 
tration works  in  the  last  decade,  and  where 
filtration  is  employed  it  permits  the  delivery 
of  water  in  which  the  bacteria  have  been  re- 
moved uniformly  and  certainly  to  the  extent 
of  99.9  per  cent  or  more. 

The  use  of  this  process  has  made  it  pos- 
sible to  deliver  from  filter  plants  of  good 
construction  water  that  is  uniformly  of  ex- 
cellent hygienic  quality.  There  is  no  reason 
to  believe  that  any  appreciable  danger  will 
result  from  the  use  of  such  water,  even  when 
drawn  from  the  most  highly  polluted  sources 
that  are  now  in  use  for  public  water  supplies. 

With  the  great  extension  of  filter  plants 
and  the  development  and  use  of  these  sup- 
plementary processes,  the  time  is  rapidly  ap- 
proaching,   and    has,    in    fact,    been    re:;ched 


for  a  large  part  of  the  urban  population  of 
the  country,  when  public  water  supplies  cease 
to  be  agents  for  the  transmission  of  disease. 
On  the  other  hand,  many  experiences  in 
widely  separated  cities  should  teach  that  con- 
stant care  is  the  price  of  safety,  and  that 
every  reasonable  effort  must  be  made  to  pre- 
vent the  occurrence  of  any  condition  that 
would  interrupt,  even  temporarily,  the  effi- 
ciency of  the  processes  that  are  relied  on  for 
safety. 

Water  Purification  vs.  Sewage  Treatment. — 
The  processes  that  have  been  successfully  ap- 
plied for  the  removal  of  bacteria  from  water 
may  be  applied,  with  modifications  adapting 
them  to  the  change  in  conditions,  to  remov- 
ing bacteria  from  sewage.  There  has  been 
a  renewed  effort  under  the  stimulus  of  these 
new  methods,  to  secure  the  disinfection  of  all 
sewage  to  be  discharged  into  rivers  and  lakes 
from  which  public  water  supplies  are  taken. 
This  impulse  represents  a  most  commendable 
interest  in  public  water  supplies  and  a  desire 
to   protect  them   from   pollution. 

It  must  be  recognized,  however,  that  it  is 
more  difficult  and  expensive  to  remove  bac- 
teria from  sewage  than  from  drinking  water, 
and  the  process,  even  under  the  most  care- 
fully controlled  conditions,  is  at  the  present 
time  far  less  certain  in  its  operation  when 
applied  to  sewage. 

The  question  of  the  combined  or  separate 
system  of  sewers,  the  treatment  of  storm 
water  overflows  and  the  treatment  of  street 
washings  discharged  by  drains  which  do  not 
carry  sewage,  all  have  to  be  considered  in 
connection   with  this  general  question. 

Up  to  the  present  time  improvement  in 
public  water  supplies  has  come  almost  entire- 
ly through  methods  of  improving  the  water 
used.  Improvement  of  water  supplies  by  pu- 
rifying the  sewage  that  flows  into  the  water 
from  which  they  are  taken  has  played  hardly 
an  appreciable  part  in  the  imnrovement  of 
water  supplies   in   .America. 

Looking  at  the  matter  broadly,  these  con- 
ditions must  be  expected  to  continue  for  the 
present,  and  further  imnrovement  in  water 
supplies  is  to  be  expected  from  improvements 
in  methods  of  purifying  the  water,  and  from 
increased  care  and  faithfulness  in  carrying 
them  out  rather  than  from  the  more  extended 
use  of  sewage  purification. 
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Flood  Protection  Work  on  the  Kansas 
River  at  Kansas  City,  Kans. 

Contributed    l.y   :\Ia.1.    Eclwarrt    H.    Schultz. 
Corps   oi;   Engineers,    U.    S.    A. 

The  Kansas,  or  Kaw  River  at  Kansas  City 
has  been  the  subject  of  deep  interest  and  in- 
vestigation since  the  disastrous  flood  of  1903. 
The  flooded  area  covered  a  reach  of  river  of 
about  10  miles,  the  greatest  loss  occurring  on 
the  lower  5%  miles,  from  .A.rgentine  wagon 
bridge  to  the  mouth.  This  river  before  the 
flood  was  obstructed  by  17  bridges,  built  with- 
out any  relation  to  the  water  flow.  They  were 
all  destroyed  in  the  1903  flood,  except  one,  and 
nearly  all  rebuilt  with  scant  consideration  for 
the  waterw-ay, '  both   as  to   height  and   length. 

Physical  Characteristics. — The  Kansas  River 
is  formed  by  the  junction  of  the  Republican 
and  Smoky  Hill  rivers.  The  extreme  length 
of  its  watershed  is  -500  miles,  and  its  drain- 
age area  is  -57,998  square  miles. 

The  river's  length  from  the  junction  men- 
tioned to  its  confluence  with  the  Missouri  at 
Kansas  City  is  approximately  176  miles.  In 
this  distance  its  fall  at  low  water  is  326  ft., 
giving  an  average  slope  of  1.8.5  ft.  per  mile. 
This  is  considerably  exceeded  in  some  por- 
tions, being  as  great  as  2%  ft.  per  mile.  The 
ordinary  low-water  discharge  of  the  stream  is 
about  2.000  cu.  ft.  per  second.  The  ordinary 
high-water  discharge  is  about  1.50,000  sec.  ft. 
The  extreme  flood  of  1903  was  estimated  be- 
tween .300,000  and  3.50.000  sec.  ft.,  with  a 
stage  of  3.5  ft.  above  low   water.     The   range 


from  ordinary  high  to  low  water  is  about  16 
ft.  Like  all  streams  with  an  extensive  water- 
shed, composed  mostly  of  open  prairie  lands, 
the  floods  on  the  Kaw  are  violent,  but  of  quite 
short  duration.  The  periods  of  low  water  are 
long;  in  fact,  this  may  be  fairly  considered  the 
normal  condition  of  the  stream.  The  natural 
obstructions  to  navigation  on  the  river  in  gen- 
eral, besides  shoal  water,  were  numerous  snags 
and  in  some  localities  rock  ledges  and  boulders. 
The  artificial  obstructions  were  numerous  low 
bridges,  all  unprovided  with  draws,  and  the 
mill  dam  at  Lawrence.  In  1879  there  were 
nine  of  these  bridges,  and  there  are  now  17 
bridges  in  the  vicinity  of  Kansas  City  alone, 
within  si.x  miles  of  the  mouth. 

.'v  government  board  of  Army  Engineers 
made  a  special  report  in  1904,  and  recommend- 
ed a  width  of  734  ft.  from  the  mouth  to  5th 
St.  (3%  miles),  and  a  greater  width  above 
.5th  St.  The  board  considered  that  a  section 
of  approximately  the  following  dimensions  and 
construction  would  satisfy  the  requirements 
for  a  flood  similar  to  that  of  1908: 

(a)  The  banks  of  the  first  17.000  ft.  above 
tile  mouth,  where  space  is  a  matter  of  great 
importance,  to  be  protected  by  .solid  concrete 
walls  30  ft.  high  above  mean  low  water,  with  a 
sectional  area  of  about  360  sq.  ft.  resting  upon 
piles  driven  into  bedrock,  with  suitable  provi- 
sion against  yielding  to  scour  in  time  of  high 
water. 

(b)  The  width  of  the  river  between  the  tops 
of  the  walls  to  be  73t   ft. 

(c)  The  bed   of  the   river  to  be  dredged   free 


of  all  solid  obstructions,  so  that  it  shall  be 
occupied  only  by  the  natural  alluvium  carried 
by  that  stream,  which  yields  readily  to  scour 
under  high  velocities  of  flow.  This  work  to  be 
carried  to  at  least  15  ft.  below  low  water. 

(d)  All  bridges  to  be  limited  to  two  river 
piers  aOO  ft.  apart,  center  to  center,  measured 
perpendicularly  to  the  center  line  of  the  channel 
and  to  be  carried  down  to  rock.  The  lowest 
point  of  the  trusses  to  be  as  lilgh  as  the  hy- 
draulic grade  line  deduced  for  a  flood  like  that 
of  1903  in  a  channel  of  the  assumed  section. 

(e)  Above  the  point  to  which  it  is  proposed 
to  carry  the  river  walls,  namely,  the  Fifth 
Street  Bridge,  earthen  embankments  to  be  used; 
these  to  be  given  sufficient  height  and  distance 
apart  to  carry  the  flood  flow  of  the  river  and  to 
be  protected  by  heavy  riprap. 

(f)  The  uniform  slope  of  the  river  over  the 
entire  stretch  considered  is  1.5  ft.  per  mile, 
which,  with  a  section  like  that  above  described, 
would  develop  a  mean  velocity  at  extreme  flood 
stage  of  between  10  and  13  ft.  per  second.  Un- 
der such  velocity  a  river  bed  composed  of  soft 
alluvium,  like  that  of  the  Missouri  and  Kaw 
rivers,  and  freed  of  all  solid  obstructions  as 
proposed,  would  experience  a  heavy  scour.  As- 
suming this  to  extend  to  an  average  of  15  ft. 
below  the  low-water  plane  of  the  river,  which 
would  be  7  to  8  ft.  below  the  bed,  the  resulting 
section  would  have  an  area  of  nearly  32,000  sq. 
ft.,  exclusive  of  bridge  piers,  and  would  carry 
a  flood  like  that  of  1903. 

The  total  cost,  including  right  of  way,  exca- 
v.ition,  etc.,  but  not  bridge  reconstruction,  was 


December  4,  1912. 


ENGINEERING     &     CONTRACTING 


641 


estimated  at  $10,500,000.  They  determined  a 
regulated  flood  plane  corresponding  to  a  1903 
flood,  whose  elevation  was  3-39  ft.  above  St. 
Louis  datum  at  the  mouth  of  the  river,  and  in- 
creased upstream  on  a  slope  of  1%  ft.  per 
mile.  This  plane  was  taken  as  30  ft.  above 
standard  low  water.  They  assumed  a  maxi- 
mum scour  at  flood  stage  of  1.5  ft.,  giving  a 
flood  channel  way  of  734  ft.  width  at  the  top, 
a  total  depth  of  45  ft.,  and  a  mean  velocity  of 
about  11  ft.  per  second,  with  a  maximum  dis- 
charge of  •321,255  sec.  ft. 

About  the  same  time  (1904),  that  the  army 
engineers  made  their  report,  the  Kaw  Valley 
Drainage  Board  was  organized,  under  the  laws 
of  the  state  of  Kansas,  to  widen  and  improve 
the  river  and  to  protect  the  district  from  over- 


the  tunneling  of  a  new  outlet  for  Turkey 
Creek  at  Rosedale.  This  latter  method  is  un- 
derstood to  have  been  adopted  and  in  process 
of  solution  as  rapidly  as  state  and  legal  re- 
quirements can  be  fulfilled. 

A  cross-section  of  the  river  showing  the 
conditions  before  improvement  and  the  con- 
templated results  after  levees  are  built,  is 
shown  in  Fig.  1,  and  also  a  typical  three-span 
bridge  showing  positions  of  levees,  piers  and 
abutments. 

The  first  effort  was  to  have  harbor  lines 
established  by  the  Federal  Government.  After 
several  years  of  great  and  untiring  effort  on 
the  part  of  the  Drainage  Board,  Congress  (in 
1909)  authorized  the  establishment  of  the  har- 
bor lines.     There  were  other  delays.     Impor- 


the   levees   and   to  a   depth   lo   low   water  from 
the  Fifth  Street  Bridge  to  the  mouth. 

(d)  Removal  of  solid  obstructions  and  debris. 

(e)  Right  of  way,  condemnation  proceedings, 
etc. 

(f)  Protection  of  the  Santa  Fe  ditch. 

The  total  cost  was  to  be  $1,750,000,  and  the 

work  involved  was  briefly  as  follows : 

Ijength  of  levees,  both  banks,  ap- 
proximately           87,267  lin.  ft. 

Yardage  of  levees 989.461  cu.  yds. 

Bank   paving    82,759  lln.  ft. 

Sub-aqueous     mattress     protec- 
tion           11.165  lln.  ft. 

Pile  dike,  3-row,  with  foot  mat- 
tress            1.800  lin.  ft. 

Concrete    3,992  cu.  yds. 

Excavation,  5th  St.  to  mouth. .  .1.280,000  cu.  yds. 

Removal     of    debris,     wreckage 
and  excavation  Estimated 
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Fig.   1. — Map  of   Kansas   River   Improvement  at   Kansas  City,   Kansas. 


flow.  This  drainage  board  adopted  the  iden- 
tical improvement  advised  by  the  army  engi- 
neers, with  the  modification  of  revetted  levees 
below  5th  St.  instead  of  concrete  walls,  which 
reduces  the  cost  to  $1,750,000.  This  improve- 
ment, with  levees,  thus  becomes  practicable, 
and  reduces  very  little  the  available  area  of 
discharge,  while  allowing  the  substitution  of 
concrete  walls  at  a  later  date,  should  it  be  nec- 
essary and  financially  possible. 

The  accompanying  map.  Fig.  1,  shows  the 
general  locality  and  character  of  the  improve- 
ment. The  old  width  of  the  river  varied  from 
480  ft.  upward.  The  new  regulated  width  and 
harbor  lines  from  the  Argentine  bridge  to  the 
mouth  are  shown  by  the  full  line.  The  loca- 
tion of  levees  from  Argentine  bridge  to  Tur- 
ner is  shown  by  dotted  line.  Harbor  lines  for 
this  portion  have  not  as  yet  been  established 
by  the  United  States. 

The  limits  of  the  Kaw  Valley  Drainage  Dis- 
trict are  shown  by  the  broken  line ;  this  line 
practically  coincides  with  the  limits  of  the 
flooded  area  of  1903,  except  that  the  flooded 
area  extended  beyond  the  state  line  into 
Missouri,  following  practically  the  bluffs 
from  the  Sth  St.  bridge  to  the  Hannibal 
bridge  on  the  Missouri  River.  While,  there- 
fore, the  district  and  the  expense  is  confined 
to  the  state  of  Kansas,  the  actual  benefits 
extend  to  the  low  ground  in  the  state  of  Mis- 
souri. There  is,  however,  one  feature  that  ap- 
plies particularly  to  the  state  of  Missouri, 
namely,  taking  care  of  the  overflow  of  Turkey 
Creek.     This  will  require  extensive  levees  or 


tant  business  interests,  packing  houses,  stock 
yards,  railroads,  were  all  at  first  opposed,  per- 
haps honestly,  to  the  widening  to  734  ft.  There 
were  injunctions,  etc.,  without  end,  but  one  by 
one  the  various  interests  saw  the  advisability 
of  following  the  Government  Engineers'  re- 
port, which  had  been  consistently  adhered  to 
by  the  Drainage  Board,  and  gradually  almost 
all  opposition  w'as  removed.  A  public  hearing 
was  held,  surveys  were  made  and  drawings 
prepared,  and  harbor  lines  were  finally  ap- 
proved by  the  Secretary  of  War  on  June  24, 
1910,  for  a  width  of  734  ft.  to  5th  St.,  and 
thence  increasing  to  900  ft.  at  .Argentine 
Bridge. 

Meanwhile  the  Drainage  Board  had  prepared 
estimates  and  voted  bonds  and  improvements 
based  on  these  harbor  lines  and  upstream  to 
Turner  (10  miles  from  the  mouth)  as  follows: 

(a)  Levees  to  full  height  recommended  by 
the  Special  Board  of  Engineers,  190-1,  with  river 
and  land  slopes  of  1  on  2.  and  with  crown  width 
of  IS  ft.  above  Fifth  Street  Bridge,  and  of  30 
ft.  width  below  the  Fifth  Street  Bridge,  said 
levees  lo  be  located  substantially  on  the  harbor 
lines  heretofore  adopted  by  the  Board  from  Ar- 
gentine Wagon  Bridge  to  the  mouth,  and  on  ths 
levee  lines  adopted  by  the  Board  above  the  Ar- 
gentine Wagon  Bridge. 

(b)  The  levees  to  be  protected  on  the  river 
slope  from  the  crown  to  low  water  by  suitable 
rock  or  other  protection,  and  In  addition  to  bo 
protected  on  the  concave  bends  by  sub-aqueous 
mattress  or  similar  work. 

(c)  Excavation   of   the   river   hank.s   between 


The  greater  portion  of  the  work  has  now 
been  done,  or  is  under  way,  there  remaining 
practically  only  the  excavation  and  removal 
of  solid  obstruction.  The  bonds  have  all  been 
sold,  except  a  portion  which  has  not  been  re- 
quired as  yet.  The  bonds  do  not  provide  for 
the  reconstruction  of  the  bridges.  This  must 
be  done  by  the  bridge  companies  themselves 
and  involves  raising  the  bridges  to  a  clearance 
of  30  ft.  above  low  water,  the  lengthening  of 
bridges  so  that  abutments  coincide  with  the 
harbor  lines,  and  rebuilding  piers  to  bedrock, 
or  below  scour,  and  allowing  but  two  piers  in 
the  river,  center  span  300  ft. 

When  this  work  of  widening  the  river,  rais- 
ing and  reconstructing  bridges  and  building 
levees  is  completed,  there  will  be  a  new  era 
for  the  bottoms  of  Kansas  City,  Kansas  and 
Missouri.  Flood  danger  will  be  avoided  and 
navigation  improved.  The  property  loss  in  the 
1903^  flood  was  over  $20,000,000  and  in  1908 
over  $2,000,000.  The  levees  will  be  brought 
to  a  height  to  take  care  of  a  1903  flood.  The 
taxable  property  in  the  Drainage  District 
(Kansas  only),  is  over  $1)0,000,000,  not  to  men- 
lion  the  property  endangered  in  Kans.is  City, 
Mo.,  and  the  increased  wealth  as  security  is 
obtained. 

Table  I  shows  the  modifications  and  recon- 
structions necessary  for  the  various  bridges, 
based  on  a  two-pier,  three-span  type  of  bridge: 

The  Missouri  Pacific  and  Union  Pacific 
bridges  are  on  a  thrce-picr  plan,  with  742  ft 
between  the  abutments,  and  were  authorised  by 
the  War  Department  before  the  adoption  of 
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the  harbor  hnes.  In  addition  to  the  above 
there  are  remaining,  the  Flow  Line  Bridge, 
just  above  the  James  St.  Bridge,  and  the  Kan- 
sas City  Southern  upper  bridge,  just  below  the 
Argentine  wagon  bridge,  which  must  be  re- 
moved as  soHd  obstructions.  It  will  be  seen 
that  with  the  bridges  raised  and  the  levees 
built,  the  clearance  of  bridge  above  standard 
low  water  will  be  30  ft.  The  mean  yearly 
stage  is  about  4  ft.  above  low  water,  so  that 
generally  26  ft.  clearance  would  be  available, 
and  except  for  short  flood  periods  20  ft.  would 
be_  available,  corresponding  to  a  10-f t.  stage. 
With  this  clearance,  gasoline-power  boats  can 
readily  be  built  to  operate  on  the  river  for 
towing  barges  to  and  from  the  river  front. 
Modification  of  the  Fifth  St.  Bridge  has  been 
made.  The  reconstruction  of  the  Missouri 
Pacific  and  Union  Pacific  Bridges  is  com- 
pleted. The  James  St.  and  West'^Kansas  Ave. 
Bridges  are  also  nearing  completion.  Plans  for 
the  reconstruction  of  the  Central  Ave.  and 
East  Kansas  Bridges  are  practically  completed 
and  plans  for  the  other  bridges  are  in  prepara- 
tion. 

The  bulk  of  the  levee  construction  and  revet- 
ment was  done  by  contract  based  on  extended 
advertisement.  The  work  was  divided  into 
sections,  as  follows : 

Left  Bank- 
Sec. 

A.  Maltoon  Creek  to  Railroad  Embankment. 

B.  Railroad  Embankment  to  West  Kansas  Ave. 

C.  West  Kansas  Ave.   to   Argentine   Bridge. 

D.  Argentine  Bridge  to  Fifth   St. 

E.  Fifth  St.  to  East  Kansas  Ave. 

F.  East  Kansas  Ave.   to  1,080  ft.  below  Missouri 

Pacific   Bi-idge. 
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16,932          348.24           343.81 

22,712           347.40           345.45 

27,070           349.49           346.69 

30,525          348.18           347.67 

50,425           353.63           353.33 
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to  4  ft.  in  thickness.  Only  clean  earth,  free 
from  trash,  roots,  or  other  objectionable  ma- 
terial, shall  be  placed  in  the  levee.  The  ground 
to  be  occupied  shall  be  broken  to  a  depth  of 
6  ins.,  and  all  trees,  stumps,  and  the  larger 
roots  shall  be  grubbed  and  removed.  The  al- 
lowance for  settling  or  shrinkage  of  the  em- 
bankments will  be  10  per  cent  of  the  net  fill. 

Crown  of  Levee 

1M 


UoLj — LJ  UJ~ — • — ' 


Detail  of  Flexible  Concrete: 

BLOCK'S 


Fig,   2. — Section   of   Levee   and    Detail   of   Concrete    Revetment. 
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G.  1,080    ft.     below    Missouri    Pacific    Bridge    to 

Station  38. 
H.  Station  38  to  Intercity  Viaduct. 
I.  Intercity  Viaduct  to  Missouri  River. 

Right  Bank — 
J.  Turner  Bridge  to  Railroad  Track. 
K.  Turner  Bridge  to  West  Kansas  Ave.  Bridge. 
L.  West    Kansas    Ave.    Bridge      to      Argentine 

Bridge. 
M.  Santa  Fe  Ditch. 

N.  Argentine  Bridge  to  Santa  Fe  Pumping  Sta- 
tion. 
Fifth  Street  to  East  Kansas  Ave. 
Central  Ave.  to  Intercity  Viaduct. 
Intercity  Viaduct  to  Missouri  River. 
Missouri  River  to  State  Line. 
A    small    portion    on    right    bank    near    Mis- 
souri Pacific  Bridge. 
T.   Santa  Fe  Pumping  Station  to  Fifth  St. 

Sections  U,  V,  W  and  X  were  condemnation, 
removal  of  obstructions,  solid  excavation,  dredg- 
ing and  contingencies. 

The  specifications  were  in  brief  as  follows : 
Levee  Work. — This  included  all  excavations 
and  embankments  required  for  the  construc- 
tion of  the  levee ;  cutting  all  ditches  or  drains 
about  or  contiguous  to  it,  all  excavations  and 
embankments  necessary  for  reconstructing 
public  roads  and  passways  or  in  any  way  inci- 
dent to  or  connected  with  the  work,  the  re- 
construction of  all  public  or  private  fences 
that  may  be  destroyed  or  disturbed,  grubbing 
and  removal  of  all  timber  and  vegetable  mat- 
ter from  the  site  of  the  levee  and  for  an  ad- 
ditional width  of  5  ft.  on  either  side  of  same, 
the  felling  of  all  trees  on  the  river  side  of  the 
levee  and  where  directed  within  20  ft.  of  the 
base  of  the  levee  on  the  land  side.  The  first 
earth  obtained  from  the  borrow  pits  shall  be 
placed  on  the  land  side  of  the  center  of  the 
levee.  The  embankment  will  be  started  full 
out  to  the  side  stakes  and  be  carried  regularly 
up  to  gross  fill,   in  layers  not  exceeding  two 


The  contents  of  the  levee  computed  to  the  es- 
tablished net  grade  only  will  be  paid  for. 

The  prices  for  this  work  varied  from  17  cts. 
on  Section  Q  to  42  cts.  per  cubic  yard  on  Sec- 
tion O ;  the  average  price  was  about  27  cts. 
Free  haul  was  up  to  400  ft.  From  400  ft.  to 
1,000  ft.,  the  overhaul  was  1%  per  cubic  yard 
per  100  ft.;  over  1,000  ft.,  the  overhaul  was  1 
ct.  per  cubic  yard. 

Riprap. — This  was  to  be  of  one-man  stone, 
average  100  lbs.,  smallest  25  lbs.,  greatest  200 
lbs.,  laid  with  a  lean  inward  toward  top  of 
levee.  Paving  to  be  covered  with  spalls  and 
to  be  1  ft.  thick. 

The  uniform  price  for  this  was  $1.25  per 
square  yard  in  place. 

Concrete  Revetment.— Thh  was  4  ins.  thick, 
laid  in  place  on  the  1  on  2  slope,  in  widths  of 
■  about  8  ft.  The  concrete  was  1-2-4  propor- 
tions, and  had  a  reinforcement  of  woven  trian- 
gular mesh  laid  flat  2  ins.  from  the  bottom  of 
slab.  There  were  also  placed  %-in.  cable  loops 
at  top  and  bottom  where  necessary  for  anchor- 
ing to  dead  men  at  top  or  for  connection  of 
flexible  concrete  block  at  bottom. 

The  uniform  price  for  this  work  was  $1.28 
per  square  yard  in  place. 

Flexible  Concrete  Blocks. — These  were  made 
2  ft.  square  and  4  ins.  thick,  reinforced  with 
triangular  mesh,  and  also  two  %-in.  parallel 
cables  or  rods  passing  through  the  blocks  and 
ending  in  loops.  These  blocks  were  to  be 
placed  out  into  the  water  or  where  there  was 
danger  of  erosion,   or  unequal   settlement. 

The  uniform  cost  was  $1.60  per  square  yard 
in  place.  The  illustration.  Fig.  2,  shows"  the 
method  of  construction  and  use. 


IVillow  Mattress.— Thh  was  to  be  used  for 
extensive  subaqueous  work  extending  some 
60  ft.  into  the  water,  and  is  practically  the  U. 
S.  Standard  Missouri  River  type.  It  is  a  heavy 
woven  construction  about  1  ft.  thick,  made  con- 
tinuous, and  strengthened  by  %-in.  cables, 
.  longitudinally  and  crosswise,  and  anchored  to 
the  top  of  bank  by  cables  connected  to  dead 
men. 

The  uniform  cost  was  $6.90  per  lineal  foot 
for  a  60-ft.  width,  in  place,  including  the  rip- 
rap ballast  to  sink  it. 

Concrete  Walls  and  Culverts. — The  most  ex- 
tensive concrete  work  was  the  culvert  to  take 
the  waters  of  the  Santa  Fe  ditch.  This  was 
over  2,000  ft.  long,  and  9  by  9  ft.,  inside  dimen- 
sions, reinforced.  The  cost  was  $11.35  per 
cubic  yard  in  place.  The  cost  for  con- 
crete retaining  walls  varied  from  $10.90 
to  $12.50  per  cubic  vard.  Excavation,  drv.  was 
40  cts..  wet,  80  cts.,  rock,  $3.50,  back  fill.  30 
cts.  per  cubic  yard. 

As  stated,  the  greater  portion  of  the  work 
is  being  done  under  one  contract,  though  nu- 
merous smaller  contracts  were  let  to  other  par- 
ties. The  levee  work  was  generally  done  by 
drag-line.  Teams  and  excavators  were  used 
where  machine  work  was  not  economical  or 
practicable.  A  small  culvert  was  built  to  take 
care  of  Split  Log  Sewer,  similar  to  the  Santa 
Fe  Culvert. 

The  agreement  under  which  the  various  in- 
terests arranged  for  the  improvement  of  the 
river  provided  that  the  Kansas  City  Stock 
Yards  Company  should  take  care  of  the  work 
between  East  Kansas  and  Central  Avenues,  in- 
cluding the  removal  and  rebuilding  of  the  Kan- 
sas City  Southern  Trestle.  This  was  after- 
wards modified  by  the  construction  of  a  sub- 
way for  the  railroad  company  instead  of  tres- 
tle. This  work  involved  passing  under  the 
Union  Pacific  and  Missouri  Pacific  tracks 
with  a  concrete  subway  of  considerable  depth 
and   length. 

The  question  of  removal  of  debris  and  ex- 
cavation is  now  under  advisement  by  the  dis- 
trict. 

The  great  and  almost  insurmountable  ob- 
stacles in  the  improvement  and  flood  protec- 
tion of  this  stream  appear  now  to  be  in  proc- 
ess of  happy  solution,  and  the  Drainage  dis- 
trict and  its  directors  may  well  feel  satisfied 
with  the  result. 


The  National  Housing  Association  will 
hold  Its  second  annual  convention  at  Phila- 
delphia, Pa.,  from  Dec.  4-6.  Last  vear  61 
cities  were  represented  at  the  convention,  and 
It  is  expected  that  more  cities  will  send  dele- 
gates this  year  than  last:  Since  the  meeting 
of  last  year  the  need  of  proper  housing  foV 
workingmen  has  become  better  appreciated 
m  the  southern  and  western  states,  and  these 
states  will  doubtless  send  many  delegates  this 
year.  Philadelphia  was  chosen  as  the  conven- 
tion city  because  it  has  made  actual  progress 
in  housing  to  show  to  visitors. 


December  4,  1912. 
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Composite    Rail    Laying    on    Chicago 

Street  Railways ;  the  Economics  of 

Composite  Rails. 

(Staff  Article.) 

The  e.xperimental  introduction  in  new  street 
railway  track  work  in  Chicago,  after  convinc- 
ing trials  abroad,  of  a  new  form  of  composite 
rail  was  mentioned  in  our  issue  of  Nov.  8, 
1911.  The  e.xact  dimensions  of  the  rail  being 
used  were  given  in  this  first  article  and  here 
we  show  only  a  perspective  sketch  to  explain 
the  general  make-up  of  the  rail. 

As  may  be  seen  from  the  sketch  the  new 
rail  consists  of  two  parts.  One  part  com- 
prises a  base,  web,  and  head  and  resetnbles 
generally  an  ordinary  T-rail  except  that  the 
"head"  is  merely  a  shallow  belt  and  has  its 
undersides  corrugated  longitudinally  to  in- 
crease the  grip  of  the  second  part,  or  head 
proper,  which  is  clinched  onto  the  false  head. 
The  second  part,  or  rail  head  proper,  is  of  the 
standard  cross-section  employed  by  the  rail- 
way company  and  it  is  made  with  depending 
lips  or  sides,  which  project  downwad  on  each 
side  of  the  false  head  when  the  head  proper 
is  laid  on  it,  and  which  are  forcibly  bent, 
clinched  or  crimped  under  the  false  head  to 
fasten  the  true  head  in  place.  Bulk  head  and 
base  portions  of  this  composite  rail  are  made 
in  sections  and  when  the  head  is  crimped  onto 
the  base  portion  the  joints  between  its  con- 
secutive sections  are  staggered  in  respect  to 
the  joints  between  base  sections.  This  con- 
struction produces  a  virtually  continuous  rail. 

Rail  laying  with  composite  rails  consists, 
then,  in  laying  the  base  sections  spiked  or 
otherwise  fastened  to  the  ties  exactly  as  or- 
dinary rail  is  laid;  then  the  head  is  placed 
on  the  base  portion  and  is  clinched  or  crimped 
fast  to  it  bv  means  of  a  special  crimping  ma- 
chine, which  travels  back  and  forth  along  the 
rail  being  laid.  When  the  head  has  in  time 
been  worn  out,  this  same  medium  cuts  the  old 
heads  free  from  the  base  portion  and  a  new 
head  is  crimped  onto  the  old  base  portion. 

With  the  preceding  outline  one  will  easily 
understand  the  description  and  discussion 
which  follow.  The  first  composite^  rail  laid 
a  year  ago  in  Chicago  was  on  a  section  of  the 
South  Halsted  St.  car  tracks;  it  has  been  in 
service  a  year  and  recent  inspection  shows  it 
to  remain  in  very  perfect  condition.  This  first 
rail  was  "crimped"  with  a  steam  operated  ma- 
chine imported  from  England  and  designed  to 
crimp  only  one  rail  at  a  time.  New  composite 
rail  now  being  laid  is  being  crimped  by  a  new 
.\merican  built  and  electrically  operated  ma- 
chine which  crimps  both  track  rails  at  once. 
A  view  of  this  machine  at  work  is  given  by 
Fig.  2. 

The  crimping  machine   consists    of    a     car 


Fjg.  1 — Sketch  of  Composite  Rail  Indicating 
Attachments  of  Head  and  Body  and  Stag- 
gering  of  Joints. 

equipped  to  make  a  speed  of  20  miles  per 
hour,  on  which  are  mounted  the  motor  and 
other  mechanism  for  operating  the  crimper 
heads  at  one  end  and  the  cutter  heads  at  the 
opposite  end  as  shown  by  the  drawing,  hig.  3. 
A  crimper  head,  as  will  be  seen  from  Fig.  i, 
consists    of    a   vise   like   jaw     in    which     two 


toothed  rolls  or  wheels  grip  the  rail  head  and 
bite  together  the  depending  lips  of  the  head 
until  they  close  onto  the  false  head.  Hand 
wheels  and  gearing  provide  for  opening  and 


Generally  eight  passes  of  the  crimper  rolls 
are  enough,  with  perfect  rails,  to  crimp  the 
head  to  the  body.  Therefore  at  the  speed 
started  the  machine  will  crimp  about  a  quar- 


Fig.  2 — End  View  of  Machine  for  Crimping    Head  to  Body  of  Composite   Rail. 


closing  the  jaw  and  clamping  it  "set"  when 
crimping  is  in  progress.  The  toothed  wheels 
or  rolls  which  grip  the  rail  head  are  operated 
by  two  gear  wheels  actuated  by  gear  train 
from  the  motor.  This  gear  train  is  capable  of 
three  changes  of    speed     which     gives     three 


ter  of  a  mile  of  track,  that  is  half  a  mile  of 
single  rail  per  hour. 

The  manner  in  which  the  cutter  head  op- 
erates in  removing  rail  head  is  roughly  as 
follows :  A  properly  fitted  die  cuts  a  longitu- 
dinal   gash    partly     through     each     of     the 


Fig.  3 — Diagram 


Side  Elevation  of  Crimping   Machine  Showing  General   Arrangement  of 
Parts. 


speeds  of  the  car  along  the  rail  when  crimp- 
in.g  rail  heads  in  place. 

The  ordinary  working  speed  of  the  crimper 
rolls  is  71%  revolutions  per  minute  and  since 
these  rolls  have  circumferences  of  30. 03  ins. 
the  possible  along  track  crimping  speed  is 
182  5  ft    per  minute  or  10,950    ft.    per    hour. 


clamped  lips  or  flanges  wliich  hold  the  wear- 
ing head  to  the  false  head.  .\t  the  same  time 
a  pair  of  jaws  operating  at  about  500  pulls  per 
minute  tear  the  weakened  tlan.sjcs  off  and  lea^ 
ilie  remainder  of  the  head  free  to  be  lifted  oft. 
This  new  composite  rail  track  work  in  progr- 
ress   ill   Chicago  will  amount   to  about  three 
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miles.  The  advantages  of  this  work  over 
ordinar}-  circumstances  are  considered  to  be: 
In  first  construction  there  are  no  joint  connec- 
tions to  be  made  and  no  electrical  bonding;  in 
maintenance  all  care  usually  required  to  keep 
joints  tight  and  in  surface  is  eliminated;  in 
renewal  only  the  rail  head  is  changed.  Con- 
sidering track  renewal  alone  the  saving  due 
to  composite  rail  construction  is  estimated  to 
be  about  as  follows,  with  conditions  and  con- 
struction as  in  Chicago : 
Item.  Saving. 

6G  tons  rail  at  $3S $  2.500 

Lalxjr     4,000 

Concrete,  inc.   6  ins.  underpaving 2,000 

Ties    2,000 

Tie   rods,   plates,    spikes,   etc 1,000 

Total    $11, .500 

Roughly  about  one-half  of  the  rail  weight 
is  saved  in  renewal  when  composite  rails  are 
used.  ,  It  is  plain  too  that  a  manganese  head 
may  be  used  with  an  ordinary  steel  body. 
We  are  indebted  to  the  Continuous  Rail  Co., 
of  New  York  City,  for  the  information  from 
which  this  description  has  been  prepared. 

Methods  and  General  Costs  of  Taking 

Down  a  175-ft.  Steel  Stack  and 

Removing  a  Bucket  Coal 

Conveyor. 

Contributed   by   Alden   W.    Welch,    Edison    Elec- 
tric Illuminating  Co.,   Brooklyn,   N.    Y. 

The  man  who  places  orders  and  lets  con- 
tracts carries  many  responsibilities.  It  is  dis- 
tinctly up  to  him  to  keep  down  to  the  lowest 
possible  figure,  commensurate  with  high  grade 
work,  the  expenses  of  the  company  he  rep- 
resents. In  order  to  do  this  he  must  shop 
about  among  manufacturers  and  contractors 
and  not  grasp  eagerly  at  the  first  bid  prof- 
fered him. 

To  the  subordinate  of  such  an  e.xecutive  it 
seems  a  simple  matter  to  assume  the  responsi- 
bility of  construction  work.  .\11  that  is  nec- 
essary in  order  to  get  a  new  roof  over  a  sub- 
station is  to  prepare  the  plans  and  specifica- 
tions, send  them  out  for  estimate  to  half  a 
dozen  or  more  builders,  and  then  sit  back  and 
wait  for  their  bids.  When  these  are  received 
it  surely  is  a  simple  matter  to  choose  the 
lowest  and  enter  into  contract  with  the  com- 
pany or  individual  submitting  it. 

Many  clerks  and  draftsmen  consider  this  to 
be  the  routine  of  construction  work.  In  this 
they  are  right,  but  the  high  class  engineer 
does  not  receive  his  salary  for  routine  work, 
but  for  being  equipped  both  educationally  and 
inherently  to  grapple  with  those  problems 
which  fall  outside  of  the  ordinary.  By  in- 
herent equipment  I  mean  the  possession  of 
that  quality  of  intellect  which  reads  men  and 
conditions   swiftly   and   accurately. 

The  work  which  I  will  now  discuss  in  detail 
should  be  of  interest  to  the  smaller  contractor. 
It  is  a  job  that  these  people  often  consent  to 
take  rather  than  actively  to  socilit.  It  is  a 
very  uncertain  quantity  wdiich  may  net  one  or 
two  hundred  per  cent  profit  or  show  a  like 
figure  and  perhaps  even  ten  times  that  amount 
loss.  An  accident  to  an  employe  of  the  con- 
tractor or  the  company  or  to  an  employe  of 
some  other  contractor  performing  work  si- 
multaneously on  the  premises  can  very  easily 
produce  this  latter  result. 

The  job  was  situated  in  one  of  the  substa- 
tions of  a  large  central  station  corporation. 
This  station  had  once  been  a  generating  sta- 
tion, but  had  been  abandoned  as  such  upon 
the  completion  of  a  large  modern  plant  in  a 
much  better  location.  It  was  decided  to  con- 
vert the  old  station  into  a  substation  and  to 
place  the  rotary  converters  in  the  boiler  room. 
After  removing  the  boilers  and  building  the 
necessary  concrete  foundation,  two  converters 
were  installed. 

It  was  thereupon  decided  that  the  stack 
should  be  removed  as  it  occupied  some  space 
and  was  of  value  only  as  a  monument  of  the 
past.  The  stack  was  17,5  ft.  high  and  11  ft. 
in  diameter  and  was  to  be  removed  down  to 
the  foundations  at  the  main  floor  level.  .All 
the  material  of  the  steel  stack,  including  the 
brick  lining,  was  to  become  the  property  of 
the  contractor  and  was  to  be  removed  from 
the  premises  by  him  immediately  after  taking 
down. 


Of  the  bids  received  only  two  need  be  con- 
sidered as  they  each  represent  one  of  the  two 
types  of  contractors,  the  competent  and  the 
incompetent.  The  former  bid  was  $2,500  and 
the  latter  was  $300.  In  the  smaller  estimate 
it  was  further  agreed  to  complete  the  work 
in  ten  working  days.  The  larger  estimate 
made  no  mention  of  time.  The  other  bids 
referred  to  one  or  the  other  of  the  two  types. 
Some  will  hold  that  the  correct  procedure 
would  be  to  accept  the  $300  bid  and  force 
the  contractor  submitting  it  to  adhere  to  the 
terms  of  the  contract.  This  man  was  new  to 
that  sort  of  work  and  had  estimated  on  it 
more  for  the  purpose  of  getting  future  work 
from  the  company.  From  a  knowledge  of 
conditions  it  was  evident  that  he  did  not  ap- 
preciate what   he  was  up  against. 

Of  course  the  material  in  the  stack  was 
worth  considerable  due  to  its  great  weight, 
but  the  difiiculty  attending  its  removal  over- 
balanced this.  It  must  be  remembered  that 
two  machines  which  with  their  au.xiliaries  rep- 
resented an  aggregate  investment  of  $40,000 
had  been  installed  near  the  base  of  the  stack. 
A  falling  plate,  tool  or  even  bolt  might  cause 
an   immense  amount   of  damage. 

After  several  consultations  with  the  $2,.")00 
contractors,  we  managed  to  agree  upon  $1,300 
as  a  fair  figure.  The  reasons  for  choosing 
the  high  man  was  because  his  company  en- 
joyed an  established  reputation,  had  performed 
work  of  a  similar  character,  and  possessed  a 
backing  heavy  enough  to  insure  the  company 
against  liability  due  to  accident.  The  sum- 
mation of  all  these  reasorts  is  that  it  seemed 
reasonable  to  expect  that  this  contractor 
would  push  the  job  through  to  a  successful 
conclusion. 

A  policy  of  insurance  covering  the  company 
in  case  of  any  injury  to  the  employes  of  the 
contractor  or  the  public  during  the  prosecu- 
tion of  the  work  was  required. 

Second,  an  owner's  liability  insurance  policy 
to  the  extent  of  $.5,000  covering  the  company 
in  case  of  damage  to  the  substation  building 
was  insisted  upon. 

Third,  a  bond  of  indemnity  to  the  amount 
of  $-5,000  was  required  to  insure  the  faithful 
performance   of   the  contract. 

It  was  further  agreed  that  the  work  should 
be  commenced  immediately,  and  entirely  com- 
pleted six  weeks  from  date  of  contract.  Pay- 
ment in  full  was  to  be  made  upon  the  com- 
pletion of  the  work  and  acceptance  by  the 
engineer. 

The  contractor  experienced  some  trouble 
and  consequent  delay  in  getting  his  apparatus 
to  the  scene  of  the  work  so  that  it  was  two 
weeks  after  date  of  contract  before  work 
was  commenced.  The  first  operations  con- 
sisted in  building  staging  inside  the  stack  and 
cutting  an  opening  near  the  base  of  the  stack 
and  placing  a  chute  in  the  opening.  The 
brick  of  the  lining  was  dropped  below  as  fast 
as  removed  and  shunted  by  the  chute  out  into 
an  open  lot  in  the  rear  of  the  station.  As 
fast  as  the  brick  accumulated  it  was  carried 
away.  The  top  rows  of  rivets  were  cut  off 
in  order  to  remove  the  cast  iron  rim  and 
hand  rail.  The  cutting  of  this  hole  and  the 
placing  of  the  chute  and  platform  occupied 
six  days.  The  men  on  this  job  consisted  of 
four  riggers  and  a   foreman. 

The  next  six  weeks  were  occupied  in  re- 
moving the  brick  lining.  The  average  num- 
ber of  men  on  the  job  was  one  foreman,  two 
riggers  and  one  or  two  laborers. 

Eight  weeks  after  commencing  the  work, 
the  contractor  was  ready  to  begin  the  razing 
of  the  steel  itself.  From  the  outside  it  looked 
as  though  nothing  had  been  accomplished  be- 
cause the  whole  of  the  work  up  to  date  had 
been  removing  the  lining.  The  steel  was  re- 
moved by  means  of  acetylene  and  required 
five  weeks.  Still  another  week  was  consumed 
in  cleaning  up,  etc.  I  estimate  that  it  cost 
the  contractor  $700  to  remove  the  lining',  $fi00 
to  take  down  the  steel,  and  $100  for  miscel- 
laneous expense,  making  a  total  for  the  job 
of_  $1,400  or  $100  in  excess  of  the  contract 
price. 

Estimating  the  value  of  the  brick  removed, 
which  was  in  poor  condition,  at  $5  per  thou- 
sand and  estimating  85,000  bricks  in  the  lin- 
ing,   the   return    to    the   contractor    from   this 


source  would  be  $425.  There  were  75  tons 
of  steel  which  at  a  scrap  value  of  $6  per  ton 
would  amount  to  $4.50.  The  total  value  of 
the  material  would,  therefore,  amount  to  $875. 
Subtracting  $100  from  this  figure  we  find  that 
the  profit  to  the  contractor  on  the  entire  job 
was  $775,  or  55  per  cent  of  the  cost  of  re- 
moval. I  do  not  feel  that  this  is  excessive 
considering  the  chances  for  accident  to  life 
or  machinery.  The  contract  was  performed 
without  any  trouble  other  than  the  long  time 
consumed.  This  length  of  time  seems  un- 
avoidable in  view  of  the  restricted  space  in 
which  the  work  had  to  be  carried  on. 

During  the  time  that  the  brick' lining  was 
being  removed,  another  withdrawal  job  in 
this  same  station  came  up  for  action.  The 
old  bucket  conveyor  which  had  been  in  place 
for  13  years  was  to  come  out.  Its  height 
above  the  boiler  room  floor  was  60  ft.  and 
its  span  at  top  was  75  ft.  The  part  that  once 
traveled  beneath  the  boiler  room  floor  had 
been  filled  in.  The  foundations  for  the  re- 
cent machines  had  been  built  all  around  and 
over  the  buckets.  One  engineer  when  told 
of  this  facetiously  remarked  that  future  gen- 
erations would  be  puzzled  at  the  type  of  re- 
inforcing in  vogue  in  our  day.  The  length 
of  the  convevor  to  be  removed  was,  there- 
fore, about  200  ft.  Its  unit  weight  I  estimate 
at  80  lbs.  per  foot  for  the  vertical  lengths 
and  100  lbs.  per  foot  for  the  horizontal.  To 
this  tiiust  be  added  3,000  lbs.  for  the  drive 
and  11.800  lbs.  for  the  two  remaining  drums 
situated  at  the  upper  extremities.  Thus  the 
total  weight  of  the  material  to  be  removed 
amounted  to  .35,700  lbs. 

Estimating  its  scrap  value  at  35  cts.  per 
100  lbs.,  the  result  would  be  $115. 

In  order  to  make  the  work  to  be  performed 
clear  to  the  bidders.  I  drew  up  a  little  specifi- 
cation   describing    the    matter,     the     essential 
portion  of  which  is  here  given. 
Description  of  the  Work: 

The  Contractor  is  to  remove  the  C.  'W.  Hunt 
Co.  Coal  Conveyor  at  present  Installed  In  the  old 
Boiler  House  of  the  Al.nslle  Street  Station,  at 
Rodney  and  AInslie  Streets.  The  material  to 
be  removed  includes  all  buckets,  chain,  rails, 
dump  block,  wall  br.ackets  on  both  front  wall 
and  steel  stack,  rail  stand,  steel  supports  for 
rail-stands,  and  self  contained  conveyor  drive. 
The  work  is  to  be  performed  In  such  manner  as 
not  to  interfere  with  any  other  work  which  may 
be  simultaneously  in  progress  upon  the  premises. 
All  material  taken  down  is  to  be  removed  from 
the  premises  daily. 

'Where  material  Is  removed  from  the  building, 
care  is  to  be  t.aken  not  to  Injure  floors,  windows, 
or  doors,  and  any  damage  done  by  the  Con- 
tractor must  be  remedied  at  his  cost,  to  the 
satisfaction  of  the  Engineer. 

Estimates  were  obtained  from  six  contrac- 
tors making  a  specialty  of  wrecking.  In  or- 
der of  magnitude  these  bids  were  as  follows : 

No.  1        $500.00    Reliable 

No.  2  375.00    Reliable 

No.  3  300.00    Doubtful 

No.  4  175.00    Doubtful 

No.  5  50.00    Doubtful 

No.  6  0.00    Doubtful 

The  first  two  bids  were  from  reliable  men 
with  financial  backing  sufficient  to  guarantee 
the  satisfactory  completion  of  the  job.  Num- 
ber 2  was  the  same  contractor  who  was  per- 
forming the  steel  stack  removal  job.  Number 
G  first  estimated  $300  in  addition  to  the  ma- 
terial. Of  course,  the  estimate  in  every  case 
is  in  addition  to  the  material  which  becomes 
the  property  of  the  contractor. 

Number  1  would  not  take  the  job  at  less 
than  $400  and  was,  therefore,  eliminated.  Up- 
on looking  up  the  ratings  of  numbers  3,  4,  5 
and  6  it  was  found  that  they  were  not  all  that 
might  have  been,  ranging  from  $500  to  $2,000. 
It  can  be  plainly  seen  what  would  happen  in 
the  event  of  an  accident  followed  by  a  heavy 
damage  suit,  the  company  would  be  involved. 
So  taking  it  all  in  all.  Number  2.  who  was 
already  working  for  us  at  this  station  and 
whose  bonds  on  the  stack  job  were  sufficient 
to  cover  the  removal  of  the  coal  conveyor, 
seemed  to  be  the  logical  answer.  A  consul- 
tation with  him  ended  with  an  agreement 
at  $150  plus  the  material  removed.  This  job 
was  handled  as  an  extra  on  the  stack  re- 
moval contract. 
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Nothing    especially    inter- 

The  Doines  '-'*t'''8  '"  ''^^  railroad  con- 
r     V  structioii    tield     has     devcl- 

oi  tne  iiped  since  our  last  issue. 
Week.  Xo    new    projects,    of    an\' 

size,  have  made  their  ap- 
pearance, and  nothing  ha^ 
been  given  out  regarding  the  construction 
plans  of  the  larger  railroads.  A  considerable 
number  of  contracts,  considering  the  season 
of  the  year,  have  been  awarded  in  the  last 
few  days,  .\mong  these  are  the  following : 
Peter  Hoare,  Oakland,  Cal.,  for  grading  be- 
tween Oakland  and  Xiles  for  doulile  track  for 
the  Southern  Pacific  Ry. :  Sharp-Fellows  Co., 
Los  .\ngeles.  Cal..  for  double  tracking  line 
of  Santa  Fe  system  up  west  side  of  Canyon 
Pass  in  California — a  distance  of  about  12 
miles,  a  portion  of  this  being  alongside  of 
.  present  line  and  balance  separate  to  get  a 
lighter  grade ;  Jack  Winters.  Joplin,  Mo.,  for 
grading  a  section  of  the  -Ardmore  &  Western 
R.  R..  a  new  line  from  .\rdmore,  Okla. ;  R. 
D.  Ale.\ander.  Norman.  Okla.,  and  Jack 
Tucker,  Cheyemie.  Okla.,  for  constructing  the 
Cheyeime  R.  R.,  a  7-mile  line;  The  J.  .A 
Ware  Construction  Co.,  Houser  Bldg..  St. 
Louis,  Mo.,  for  the  new  engine  yard  tracks, 
freight  yard  tracks,  necessary  grading,  etc.. 
at  Brownwood,  Tex.,  for  the  Gulf,  Colorado 
&  Santa  Fe  Ry. :  \\'.  C.  Rettiger,  Belton. 
Tex;.  for  concrete  suliway  work  at  Brown- 
wood,  Tex.,  for  the  Gulf,  Colorado  &  Santa 
Fe  Ry. ;  J.  C.  Codell  for  grading  lo-niile 
spur  of  Louisville  &  Nashville  R.  R.  from 
Beattyville  to  .A.thol.  Ky. :  N.  G.  Gardinier. 
Laurel,  Miss.,  for  grading  for  interurlian  line 
from  Laurel  to  ElUsville  for  Laurel  Light  it- 
Power  Co. ;  Boyd  &  Bradshaw,  Columbia. 
Miss.,  for  grading  for  9  miles  of  line  from 
jayess  to  Tilton. .  Miss.,  for  the  Natchez, 
Columbia  &  Mobile  R.  R. ;  W.  G.  Corpenning. 
.'Ksheville,  N.  C.  for  constructing  7  miles  of 
line  between  Wilkesboro  and  Boone.  N.  C, 
for  the  Yadkin  River  R.  R. :  The  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  for  new  coal 
dock  and  car  dumper  to  be  erected  at  Toledo 
for  the  Hocking  Valley  R,  R.  as  a  part  of  the 
projected  terminal  improvements  on  the  east 
side  for  this  railroad,  which  will  cost  about 
$-2,0(lO.(><ii>;  -A.  Guthrie  &  Co.,  St.  Paul  Minn., 
for  laying  steel  on  Okanogan  line  of  the 
Great  Northern  Ry.  from  Oroville  to  Pateros. 

Highwav  work  is  beginning  to  show  the  ap- 
proach of  the  winter.  Few  if  any  contracts 
are  now  being  advertised  in  the  east  and 
most  of  the  work  now  open  for  bids  is  in  the 
southern  and  western  states.  It  is  probable, 
however,  that  the  New  Ycn-k  State  Highway 
Coinmission  will  early  next  year  begin  ad- 
vertising the  work  to  be  done  under  the  new 
$.50,000.0011  bond  issue.  In  the  way  of  con- 
tracts let.  the  longest  at  least,  anpears  to  be 
the  one  secured  by  the  Wetumpka  Construc- 
tion Co.  of  Wetumpka.  .'\la..  at  He  l'"miiak 
Springs.  Fla.  This  contract  calls  for  7il  miles 
of  sand-cla.\  road  in  Walton  County,  at  $!tOii 
per   mile. 

In  the  wa\-  of  levee  construction  about  the 
biggest  job  of  the  last  few  (lays  appears  to 
be"  the  work  for  the  Red  River.  Atchafalaya 
and  Bavou  Bocuf  Levee  Board.  Bids  on 
the  :^I0,000  cu.  vds.  of  levee  were  opened 
Nov  ■''O  contract  for  :!li(l,000  cu.  yds.  being 
awarded'  to  H.  C  Smith  of  New  Orleans. 
La.,    at    17    cts.      .Among    the     ilrainage     jobs 


awarded  in  the  last  few  days  one  of  the 
largest  was  secured  by  Fred  M.  Crane  Co., 
Council  Bluffs.  la.  This  calls  for  excavation 
work  near  Fort  Pierce,  Fla.,  for  the  Indian 
River  Farms  Co.  Bids  on  this  work  were 
opened  Nov.  1.  The  contract  includes  ."mO.oiio 
cu.  yds.  excavation  for  outfall  ditch.  3oO,iHiii 
cu.  yds.  for  laterals,  and  lOO.iinii  cu.  yds.  in 
dike.  .\  .good  sized  drainage  job  in  Aitkin 
Coimty.  ^linn..  -is  now  open  for  bids.  This 
calls  for  the  construction  of  .Aitkin  County 
Judicial  Ditch  No.  H,  located  in  .Aitkin  and 
St.  Louis  Counties,  Minn.  The  work  in- 
cludes 1.610,887  cu.  vds.  of  excavation:  11 
bridges,  class  .A.,  (ili  bridges,  class  B ;  clear- 
ing right  of  way  708  acres ;  leveling  roadway 
110  miles:  440  corrugated  iron  pioes,  \2  or 
more  ins.  in  diameter  and  from  2ii  to  28  ft. 
long. 

Bids  on  a  fair  sized  Ciovernment  dredging 
iob  were  opened  Nov.  21  at  Savannah.  Ga. 
The  work  calls  for  722.000  cu.  yds.  of  dredg- 
ing in  the  harbor  at  that  place.  The  Ho!ne 
Dredging  Co..  Mobile.  .Ala.,  at  $l(i(;,8.')(i,  will 
Ijrobably    be    avvasded    the    contract. 

Two  of  the  three  contracts  for  work  on 
the  Passaic  Vallev  sewer  s'-steni  in  New  Jer- 
sev.  noted  in  our  last  issue,  have  been  award- 
ed by  the  Passaic  Valley  Sewerage  Commis- 
'ion  Section  10  was  awnrde/1  to  Bruns  &• 
Pefi'ti.  Boston.  Mass..  at  :i--)4.P7-"i :  the  lunnel 
work  on  .Section  8  was  av^■•.lrded  to  the  Heallv 
Construction    Co..    New    York    Citv. 

.A  good  sized  tunnel  and  conduit  contract 
was  awarded  last  week  b\-  the  Board  of 
Water  Coimuissioners  of  Hartford,  Conn. 
The  contract  called  for  the  construction  of 
the  Talcott  Mountain  tunnel  and  concrete 
conduit  and  was  awarded  to  the  Stobaugh 
Contracting  Co..  1  Madison  .Ave..  New  York 
City,    at    $120,860. 

The  flood  commission  of  the  Board  of 
Public  Works  of  Denver.  Colo.,  is  reported 
to  have  decided  upon  the  plan  of  erecting  a 
reservoir  to  catch  and  hold  the  flood  waters 
until  they  can  be  safely  oassed  tliroueh  the 
channel  of  the  creek.     The  reservoir  will  cost 

$1.11(10,0011. 


the  climate  from  Newfoundland  lo  Cape  Hat 
teras,  do  away  with  the  extreme  cold  of  llu 
winter,  and  bring  another  spring  to  the  north- 
ern part  of  this  continent. 


.A     New     York     engineer 

rhano-incr        'las    brought    out    a    propo- 
i^nanging         .^.^^^    ^^.j^.,,^    ^^..„    -^^^^^.^^.^^ 

}"^  those     farmers      of      New 

Climate.  I'.ngland  who.  during  the 
winter  months.  have  to 
wear  mittens  when  milking 
so  as  to  keep  their  hands  from  freezing.  '1  be 
I)roposition  is  simple.  It  is  nothing  more 
than  to  change  the  climate  of  the  whole  .At- 
lantic coast  of  North  .America  by  altering  the 
course  of  the  gulf  stream.  To  do  this  the 
engineer  would  Iniild  a  jetty  extending  east- 
ward from  Newfoundland  across  the  waters 
on  the  Great  Banks  and  east  thereof  until  a 
wall  is  formed  which  will  intercept  the  cold 
Northern  Labrador  current,  turning  it  east- 
ward until  it  meets  the  north  flowing  gulf 
stream  in  deep  water.  The  greater  part  of 
the  cold  stream  is  then  supposed  to  slide  un- 
der the  warm  current,  the  ice  laden  up- 
per iiart  being  deflected  north  again.  To  car- 
ry out  the  plan  fully  ihe  en"iiieer  slates  that 
a  ietty  2oo  miles  long  would  he  needed.  He 
believes,  however,  that  a  ietty  :!o  miles  loiin 
projecting  out  from  Cai)e  Race  woidd  modify 


Seven  years  ago  the  citi- 

Good  Roads    '^"^ .  "^   ^'>'"'  .  ^'"^}^.   ^'3*' 
T3       J  voted    <m    issunig    S.>",<Mlo.- 

"°""  if  bonds   for  the  con- 

Issues.  struction        of        improved 

roads.  The  proposition 
carried  by  a  majority  of 
250,000.  At  the  November  election  the  ques- 
tion of  issuing  $."ili,on(i.iHi(i  additional  of  bonds 
for  continuing  the  work  was  voted  on.  and 
carried  by  a  majority  of  over  4iiii,ii(Hl.  These 
I'lgures  are  a  pretty  good  indication  of  the 
increased  interest  being  taken  in  good  roads. 
.Nor  is  this  interest  confined  to  New  York, 
for  of  the  many  good  roads  propositions. 
state,  county  and  township,  voted  on  in  other 
sections  of  the  country  at  the  last  presidential 
election,  by  far  the  greater  part  carried  In- 
substantial  majorities. 


.Adam  told  it  first  to  the 
The  Moveable  laoghing   hyena,    this    story 
T3        ,  of  John  Smith  and  his  rod- 

rsenctl  man's     unfortunate     choice 

Mark.  of    a    bench    mark.      Some 

extra    details    were   lacking 
in    the    first    version,      hut 
these  have  been  supplied  by  Mr.   K.  L.   Kasy. 
C    F...  in  a  blank  verse  contribution  to  the  Oc- 
tober   .Applied    Science.        .According   to     this 
Hiawatha,  the  noble  redinan.  was  rodman  for 
John    Smith,    in    running   a   trial    line.      They 
were  working  over  a  plateau  and  were  taVing 
straight    long   shots   until   they   came   to   "one 
vast    valley    most    aliyssmal."      Smith    decided 
to   trust   to   a   loni;    shot   and   cautioned    H'a- 
watha   to   he  careful   in   the   selection  -of   the 
bench    mark.      .After    the    readimr    was    taVen 
they    returned    to   camp.      The   next   inorninu 
Smith  started  out  to  make  his  H.  I.  diaero-is 
They  reached  the  station  and  then  Smith : 
.\sked   the   Indian  quick  to  pipe  him 
Where   he'd    held    Ihe   rod    lust    evenln;.;. 
Then   it  was   thai   Hiawatha 
Lent   a   baleful  optic  to  hlin 
.\nd   related    how — not   flndliiB 
Kithcr  rock,   or  stone,   or  such   like — 
He'd    kideappel    an    obese    turtle. 
I'resrliiK  hard  his  rod  upon  It; 
Held  It.  plumbed  II.  waved  It.  raised  It. 
(Note:    The  rod's   meant,    not    the   Insect. I 
Keen   oliedieiit    lo   the  sIhi'hIs; 
Then   whi'u   bi:j:-waved   t).K.   ba-kward. 
Me  had   found   some  strliis  about    him 
.And    had    tethered    tisht    the   turtle 
To    Ills    sheaf-knIfe.    earth-enibeddel. 
I'p  and  down,  all  hksl'y-plsul'y. 
Lay   the  aion   could  be  sklit-dance.l 
ny    that    slackly   snubbed-iip    turtle. 
So   Ihat  boy,   nor  mar.   ror  womiin. 
Ccnu.    nor  beast,   cor   Iuk.   nor  inlciidie. 
.MlKliI    they    tell    within    a    'phone-pole's 
What  said    turtle's   elevation. 
Ken   ir  na   sae   keen  on   runiblln-<. 
Crushed   lo  e;uth,   poor  Sniilli,   the  1.  ■    ;• 
tirulT    and    silent    Hiawatha. 

("rur.beil    to  earth.   Siiillh's  bnind   new   bat    was. 
Kor   he   cainped   ant   .luivpcil -yoll«t— on    It 
SoinetbliiK    cruel,     luosl    ckickIous, 
CnilT  and    silent    llinwallvi. 
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PERSONAL 


Mr.  F.  W.  Caspar!,  assistant  engineer  with 
the  Sewerage  Commission  of  Baltimore,  has 
resigned. 

Mr.  W.  D.  Holliday  has  been  appointed  gen- 
eral superintendent  of  the  Ann  Arbor  R.  R., 
with  headquarters  at  Owosso,  Mich. 

Mr.  Allen  Strahle  has  resigned  as  chief  en- 
gineer for  the  Inland  Steel  Co.  of  Chicago,  to 
accept  the  appointment  as  chief  engineer  for 
the  H.  Koppers  Co. 

Mr.  H.  W.  Streeter  of  Clarksburg,  W.  Va., 
was  appointed  chemist  and  bacteriologist  at 
the  Back  River  disposal  works  by  the  sewer- 
age commission  of  Baltimore,  Md. 

Mr.  Malcolm  A.  Rue,  formerly  chief  engi- 
neer for  the  Robert  Wilson  Co.,  consulting 
engineers  of  New  York  City,  has  opened  of- 
fices at  200  Fifth  Ave.,  New  York,  as  a  con- 
sulting engineer. 

Mr.  George  N.  Randle  has  resigned  as  su- 
perintendent of  streets  at  Sacramento,  Cal.,  to 
take  charge  of  the  Sutter  Basin  irrigation 
project.  Mr.  Randle  was  for  some  years  city 
engineer  of  Sacramento. 

Mr.  Oscar  Sanne  has  resigned  as  structural 
engineer  for  the  Bridge  Department  of  Chi- 
cago, and  has  opened  an  office  at  1633  Monad- 
nock  building,  Chicago,  for  private  practice  as 
a  bridge  and  structural  engineer. 

Mr.  William  F.  Robertson,  civil  engineer 
and  contractor  of  Charlotte,  N.  C,  has  been 
elected  by  the  city  council  of  Sumter,  S.  C,  as 
city  manager,  under  the  new  plan  of  city 
administration  adopted  by  Sumter. 

Mr.  C.  D.  O'Callaghan  has  been  appointed 
city  engineer  of  Joliet,  111.,  succeeding  Mr.  H. 
A.  Stevens,  who  resigned  to  become  city  en- 
gineer of  Corpus  Christi,  Texas.  Mr.  O'Cal- 
laghan has  served  as  assistant  city  engineer 
for  the  past  18  years. 

Mr.  Charles  A.  Edel,  civil  engineer  and  sec- 
retary of  the  Paving  Commission  of  Balti- 
more', Md.,  died  at  his  home  in  Baltimore, 
November  16,  of  typhoid  fever.  Mr.  Edcl  had 
been  assistant  to  Harbor  Engineer  Lackey,  and 
worked  on  the  new  docks  and  piers,  built  after 
the  fire  of  1004. 

Mr.  T.  H.  Bates,  United  States  Government 
engineer,  who  had  charge  of  all  the  cement 
tests  on  the  Panama  Canal  until  recently,  gave 
an  illustrated  lecture  on  "Cement"  before  the 
Engineering  Assembly  of  the  University  of 
Pittsburgh.  Various  features  of  the  work  at 
the  canal  were  shown. 

Professor  Arthur  H.  Blanchard,  M.  Am. 
Soc.  C.  E.,  and  professor  of  highway  engi- 
neering at  Columbia  University,  delivered  an 
address  entitled  "The  Art  and  Science  of 
Highway  Engineering"  at  the  celebration  of 
Founders'  Day  at  the  Clarkson  School  of 
Technology,  November  25. 

Latey  &  Slater,  engineers  at  100  Broadway, 
New  York,  have  dissolved  partnership.  Mr. 
H.  N.  Latey  will  become  engineer  in  the  rail- 
way department  of  the  General  Electric  Co., 
in  New  York  City,  and  Mr.  F.  R.  Slater  has 
been  appointed  general  superintendent  of  the 
Texas  Power  &  Light  Co.,  Dallas,  Tex. 

Mr.  Robert  J.  Harding  has  resigned  as  su- 
perintendent of  public  works  of  Poughkcep- 
sie,  N.  Y.,  and  will  open  an  office  at  .35  Market 
street,  Poughkeepsie,  as  consulting  engineer. 
Mr.  Richard  Gould,  who  has  been  associated 
with  Dr.  Karl  Imhoff  in  sewerage  purifica- 
tion work  at  Essen,  Germanv.  will  become 
associated  with   Mr.  Harding  in   December. 

Mr.  A.  L.  Couch  has  resigned  as  superin- 
tendent of  water  works  and  city  light  plant  at 
Lexington,  N.  C,  to  take  a  position  with  the 
T.  B.  McCreary  Co.  of  Atlanta,  Ga.  This 
company  has  just  cojnpleted  an  electric  light 
plant  in  north  Georgia  to  supply  the  towns  of 
Royston,  Hartwell  and  others  in  the  vicinity. 
Mr.  Couch  will  have  general  oversight  of  the 


lighting  of  these  towns  and  of  the  central 
plant.  He  will  be  succeeded  at  Lexington  by 
Mr.  Lloyd  Hunt,  an  experienced  electrician, 
formerly  with  the  Yadkin  River  Power  Co. 

Mr.  Walter  Rachals  has  been  added  to  the 
engineering  staff  of  Westinghouse  Church, 
Kerr  &  Co.,  Inc.,  in  the  Iron  and  Steel  Works 
Department,  Pittsburgh,  Pa.  Mr.  Rachals  was 
formerly  in  charge  of  Mr.  Julian  Kennedy  s 
engineering  office,  and  has  been  connected  with 
the  iron  and  steel  business  in  the  United 
States  since  1895.  He  was  chief  engineer  ot 
the  National  Steel  Co.  until  that  concern  was 
consolidated  with  the  Carnegie  Steel  Co. 

Civil  Service  Examinations. 

The  Civil  Service  Commission  of  Chicago 
announces  the  following  examination : 

Engineer  of  Waterworks  Design  (Promo- 
tion) ;  $3,600;  Dec.  12. 

The  Municipal  Civil  Service  Commission  of 
Philadelphia  announces  examinations  as  fol- 
lows ; 

Assistant  Superintendent  of  Bridges  in 
Bureau  of  Highways  and  Street  Cleaning: 
$1,500  per  year ;  Dec.  23. 

Third  Assistant  to  Chief  of  Bureau  of 
Water  ;  $1,600  per  year ;  Dec.  23. 

Assistant  Engineer  in  Bureau  of  Highways 
and  Street  Cleaning;  $3,600  per  year;  Jan.  6. 


INDUSTRIAL 


Cyril  J.  Atkinson,  M.  I.  Mech.  E.,  in- 
ventor and  patentee  of  the  Atkinson  gas  pro- 
ducer and  a  number  of  special  devices  per- 
taining to  gas  producers,  has  severed  his  con- 
nection with  the  iDornfeld-Kunert  Co.  of 
Watertown,  Wis.  Mr.  Atkinson's  services 
and  the  use  of  all  his  patents  have  been  se- 
cured by  Fairbanks,  Morse  &  Co.,  and  a  num- 
ber of  Mr.  Atkinson's  valuable  patents  will 
be  incorporated  in  the  Fairbanks-Morse  gas 
producers  at  once.  This  company  will  place 
Mr.  .Atkinson's  services  at  the  disposal  of  the 
public  for  adapting  the  Fairbanks-Morse  gas 
producers  to  meet  the  requirements  of  the 
various  industries  desirins  to  substitute  pro- 
ducer gas  for  fuel  oil.  This  will  be  of  par- 
ticular service  and  it  is  expected  will  effect 
large  economies  in  forge  shops,  malleable 
iron  foundries,  galvanizing  plants,  enameling 
works,  brass   foundries,    etc. 

The  .Alexander  Milburn  Co.  of  Baltimore, 
Md.,  has  just  moved  to  its  new  premises, 
Nos.  1420-22-24-26  West  Baltimore  St.  For 
some  time  past  the  company  has  been  op- 
erating under  considerable  difficulty  on  ac- 
count of  having  insufficient  space.  Less  than 
two  years  ago  it  increased  its  space  mate- 
rially by  taking  in  an  additional  building  at 
its  former  location,  on  Lombard  St.,  at  which 
time  it  anticipated  having  ample  room  to 
serve  several  years,  but  owing  to  the  in- 
creased requirements  it  was  necessary  to 
seek  new  quarters.  The  new  premises  were 
purchased  in  the  late  summer  and  have  been 
converted  into  a  most  modern  building  for 
the  factory  and  offices.  The  Milburn  Co.  is 
extensive  manufacturer  of  various  kinds  of 
acetylene  apparatus,  including  portable  lights, 
house  lighting  machines,  oxy-acetylene  weld- 
ing, cutting  plants  and  the  steam  acetylene 
system    for   locomotive   headlights. 


CATALOGUES 


Economical  Irrigation  by  Pumping. — Pa- 
per, 7y2xl0y2  ins.,  72  pp.  .American  Well 
Works,  Aurora,  111. 

This  very  complete  book,  "Economical 
Irrigation  by  Pumping,"  is  designed  to  su- 
persede one  issued  two  years  ago  entitled 
"Irrigation  by  Pumping."  The  book  is  pro- 
fusely illustrated  with  views  showing  the 
possibilities  of  irrigation  and  the  various 
methods  of  irrigation.  Discussions  are 
given  of  the  relative  economy  of  irrigation 
by  gravity  and  by  pumping.  Different  types 


of  wells  are  illustrated  and  metliods  of  ob- 
taining water  from  wells  arc  shown  and  de- 
scribed in  grcTt  dcta-1.  A  number  of  pump- 
ing plants  w-hich  have  been  installed  for 
special  conditions  and  for  ordinary  condi- 
tions  are   illustrated   and   described. 

Pile  Driving  Machinery. — Paper,  7x10 
ins  64  pp.  Union  Iron  Works,  Hoboken, 
N.J. 

Catalog  No.  4  is  the  1912  pile  driving  ma- 
chinery and  contractors'  equipment  catalog. 
.Vrnott  Pile  Hammers  are  illustrated  and 
described  in  great  detail  and  work  upon 
which  they  have  been  engaged,  including 
the  driving  of  piles  for  the  cofferdam 
around  the  battleship  Maine,  are  shown. 
The  illustrations  of  actual  work  being  per- 
formed will  be  of  value  as  illustrating  new 
fields  of  usefulness  for  pile  hammers.  Ham- 
mers from  385  lbs.  to  12  tons  are  shown. 

American  'Vanadium. — Paper,  8x10;/$  ins., 
8  pp.  .American  Vanadium  Co.,  Vanadium 
Bldg..  Pittsburgh,   Pa. 

This  is  the  November  issue  of  this  book- 
let of  industrial  applications  of  vanadium 
through  the  use  of  "Amervan"  and  "Mas- 
van"  Fcrro  Vanadium.  In  this  issue  com- 
parative endurance  tests  are  shown. 

Peerless  Road  Rollers.— Paper,  SyixlO'/i 
ins.,  48  pp.  The  Geiser  Mfg.  Co.,  Waynes- 
boro, Pa. 

This  is  a  very  complete  illustrated  cata- 
log describing  ten  and  twelve  ton  double 
cylinder  Peerless  Road  Rollers.  Letters 
from  users  are  given  and  illustrations  show- 
ing rollers  in  use  on  various  work  arc 
given. 

Oil  and  Gas  Engines. — Paper.  6x9  ins.,  50 
pp.  .August  .Miotz  Iron  Foundry  &  Ma- 
chine Works,  1.50  Mott  St.,  New  York  City. 

Catalog  .A  54  illustrates  and  describes  in 
detail  the  Mietz  &  'VVeiss  Oil  Engines. 
Views  and  line  drawings  are  given,  to- 
gether with  tables   of  sizes,  weights,  etc. 

Catalog  M-8  gives  complete  information 
with  illustrations  on  the  Mietz  &  Weiss 
Marine  Oil  Engines. 

Saylor's  Portland  Cement. — Paper,  6x9 
ins..  8  pp.  Coplay  Cement  Mfg.  Co.,  200 
Fifth  Ave.,   New  York   City. 

This  booklet  illustrates  and  describes  a 
remarkable  test  of  Saylor's  Portland  Cem- 
ent in  reinforced  concrete  construction. 

Pile  Hammers. — Paper,  6x9  ins.,  28  pp. 
McKiernan-Terry  Drill  Co.,  115  Broadway, 
New  York  City. 

Attention  is  called  in  this  new  catalog  to 
the  novel  accelerating  device  applied  to 
heavy  duty  pile  drivers,  to  the  fact  that 
there  are  few  moving  parts  in  these  ham- 
mers, and  that  these  hammers  strike  the 
greatest  number  of  blows  in  a  given  time. 
Brief  illustrations  and  descriptions  are  giv- 
en, together  with  tables  of  specifications, 
prices,  etc. 

Rumley  Power. — Paper,  6x9  ins.,  16  pp. 
:M.    Rumley   Company,   La  Porte,   Ind. 

This  is  the  October  issue  of  the  news 
bulletin  published  by  the  Rumley  Company. 

Atlas  Paints.— Paper,  AVzxyyi  ins.,  24  pp. 
.Atlas  Paint  Company,  103  Park  Ave.,  New 
York  City. 

This  is  a  descriptive  list  with  prices,  etc., 
of  the  Atlas  Paint  Company's  products. 

Water  Proof  Paints. — Paper,  3^/2x6  ins.. 
64  pp.  Toch  Bros.,  324  Fifth  Ave.,  New 
York  City. 

This  is  a  small  but  very  complete  book- 
let dealing  with  water  proof  coatings  for  all 
kinds  of  structures.  Water  proofings  an- 
swering also  for  decorative  purposes  are  in- 
cluded.    The  book  is  well  illustrated. 

Milburn  Contractors'  Lights. — Folder,  V/2 
x6  ins..  8  pp.  The  Milburn  Light  Company, 
1420  W.  Baltimore  St.,  Baltimore,  O. 

This  folder  illustrates  contractors'  lights 
for  dredges,  shovels,  etc..  and  also  the  Oxy- 
acetylene  welder.  Brief  descriptions  are 
given. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Arkansas. 

Tlie  Little  Rock  &  Hut  Springs  Electric 
Ry.  Co.  has  completed  surveys  and  secured 
the  capital  for  the  construction  of  its  pro- 
jected 60  mile  line  from  Little  Rock  to  Hot 
Springs,  Ark.  The  construction  contract  has 
been  let  to  the  Arkansas  Interurhan  Con- 
struction Co.  L.  Garrett,  Little  Rock,  .^rk., 
IS  Vice  President  and  General  Manager  of 
the  railway. 

A  plan  is  under  consideration  for  building 
an  electric  railway  from  Kens'ett  to  Sulphur 
Sprmgs,  a  distance  of  •V/2  miles.  Lewis  R. 
Peebles,  Searcy,  Ark.,  is  interested. 

California. 

®Peter  Hoare,  Oakland.  Calif.,  has  been 
awarded  the  contract  bv  the  Southern  Pacific 
for  grading  the  right  of  way  from  Oakland 
to  Xiles.  This  is  the  first  step  for 
double-tracking  the  line  between  these  points. 
Teams  are  already  working  at  Elmhurst  and  in 
a  few  months  the  work  \vill  be  completed. 

®The  Santa  Fe  System  has  awarded  the 
contract  to  Sharp-Fellows  Co.,  Los  Angeles, 
Calif.,  for  a  double  track  line  from  Keen- 
brook,  north  of  San  Bernardino,  to  the  summit 
of  San  Bernardino  Mountains,  a  distance  of  12 
miles.  The  double  track  from  San  Bernardino 
to  Keenbrook  is  just  being  finished  and  the 
new  contract  will  carry  it  to  the  mountain 
top.  From  Keenbrook  to  Cajon  the  second 
track  will  parallel  the  present  one.  From 
there  to  Summit  a  new  line  has  been  located, 
adding  over  two  miles  to  the  length  of  the 
line  but  at  the  same  time  reducing  the  grade 
from  3  per  cent  to  2  2-10  per  cent.  Several 
tunnels  will  be  required  on  the  new  line.  The 
reduction  of  grade  is  one  of  the  most  impor- 
tant considerations,  as  it  will  save  one-third 
of  the  motive  power  in  hauling  trains  over  the 
mountains.  The  new  track  will  be  the  ascend- 
ing line,  wdiile  the  old  track  will  be  used  for 
descending  trains.  This  improvement  will  be 
followed  by  the  completion  of  the  double 
tracking  from  Summit  to  Barstow,  thus  giving 
a  double  track  all  the  way  from  San  Ber- 
nardino to  Barstow. 

The  California  Railroad  Commission  has 
rendered  a  decision  granting  permission  to  the 
San  Diego,  Riverside  &  Los  Angeles  Ry.  Co. 
to  issue  bonds  amounting  to  $2,500,000.  The 
company  was  recently  organized  to  build  a 
standard  steam  railroad  to  connect  San  Diego 
and  Los  Angeles  by  way  of  Escondido,  and 
the  proceeds  of  the  bonds  will  be  used  for 
that  purpose. 

The  Vallejo  &  Northern  Ry.,  T.  T.  C.  Greg- 
ory, President.  Suisun.  Cal..  has  been  given 
possession  by  the  court  of  101  acres  at  Wash- 
ington, across  the  Sacramento  River  from 
Sacramento,  for  an  electric  railway  terminal. 

The  San  Diego  Electric  Ry.  Co.,  Union 
Bldg.,  San  Diego,  has  been  making  surveys  to 
determine  the  route  for  a  new  line  to  serve  the 
City  Heights  section  of  the  city. 

The  Southern  Pacific  R.  R.  is  reported  to  be 
planning  to  begin  work  shortly  on  the  con- 
struction of  a  new  passenger  station  in  San 
Francisco.  The  station  will  cost  approximate- 
ly $500,000,  and  will  be  on  the  site  of  the  sta- 
tion now  in  use  at  Third  and  Townsend  Sts, 
The  mission  style  of  architecture  will  be  used 
throughout  the  building,  which  will  be  two' 
stories  high  and  will  cover  a  ground  area  of 
140  by  100  ft. 

The  stockholders  of  the  San  Joaquin  Valley 
Electric  Ry.,  Stockton,  have  voted  in  favor  of 
merging  their  interests  with  the  Empire  & 
Modesto  Traction  Co.  The  board  of  directors 
was  instructed  to  enter  into  negotiations  with 
the  directors  of  the  other  road  for  the  pur- 
pose of  forming  a  new  company  to  take  over 
the  properties  of  both  roads  and  to  be  known 
as  the  San  Joaquin  Valley  Traction  Co.  The 
new  company  is  to  be  capitalized  at  $1,500,000. 
Tlie    San    Joaquin    Valley    Electric   Co.   has   a 


right  of  way  between  Stockton  and  Modesto, 
passing  through  Ripon,  Mantcca-  and  Woods 
Colony.  The  Modesto  &  Empire  has  a  steam 
road  in  operation  between  Modesto  and  Em- 
pire to  connect  the  Santa  Fc  road  and  the 
Stanislaus  county  seat. 

Georgia. 

Preliminary  surveys  have  been  started  on  the 
proposed  line  of  the  .•\mericus,  Tifton  & 
-Atlantic  Rv.  from  .'\mericus  through  Sumter 
County  to  the  Flint  River.  H.  II.  Tift,  Tifton, 
Ga..   is  promoting  the  project. 

The  Georgia  Railway  Terminal  Co.  of  Ath- 
ens, Ga.,  has  applied  for  a  charter  to  con- 
struct a  1,500  ft.  spur  track  connecting  the 
Central  and  the  Seaboard  lines.  The  com- 
pany has  a  capital  stock  of  $25,000  and  the 
incorporators  are  T.  K.  Scott  and  H.  H.  Dean. 

Idaho. 

The  Oregon  Short  Line  Railway  is  plan- 
ning to  rebuild  the  shops  at  Pocatello,  Ida., 
which  were  recently  destroyed  by  fire.  Actual 
construction  will  probably  be  started  ne.xt 
spring. 

The  Oregon  Short  Line  Ry.  will  in  the 
spring,  it  is  believed,  begin  work  double  track- 
ing its  line  from  Bliss  to  Mountain  Home, 
Idaho,  a  distance  of  55  miles.  The  double 
track  is  made  necessary  to  avoid  the  heavy 
grade  both  east  and  west  on  the  King  hill  anil 
Medbury  hill,  which  often  causes  a  general 
blockade  all  along  the  line.  With  a  double 
track,  engineers  state  that  the  grade  on  both 
hills  can  be  reduced  one-half.  Westbound 
trains  will  use  the  old  line  on  King  hill  and 
the  new  line  up  Medbury  hill,  thus  avoiding 
the  grade,  while  eastbound  trains  will  use 
the  old  line  on  Medbury  hill  to  Glenns  Ferry 
and  the  new  line  to  the  top  of  King  hill.  It- 
is  also  given  out  that  a  line  from  Blhn  to 
Glenns  Ferry  has  been  surveyed  and  cross- 
sectioned,  and  is  to  he  built  to  connect  with 
the  line  now  running  from  Twin  Falls  to 
Rogerson,  which  is  to  be  extended  to  Metropo- 
lis, Nev.,  to  connect  with  the  Southern  Pacific 
line.  Carl  Stradley.  .Salt  Lake  City,  is  Assist- 
ant General  Manager. 

Indiana. 

The  Indiana  Union  Traction  Co.,  .Anderson. 
Ind.,  is  reported  to  be  planning  to  take  up 
the  construction  of  a  traction  line  from  Mun- 
cie  to  Alexandria,  as  soon  as  the  line  from 
Muncie  to  Newcastle  is  completed.  Grading 
work  on  the  latter  line  is  now  tuuler  way. 

Iowa. 

®The  Walsh  Construction  Co.,  Davenport, 
la.,  has  the  contract  for  all  work  for  line 
for  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
between  Brown  Station  .and  Oxford  Junction, 
-!5  miles.  The  work  consists  in  grading 
second  track  over  a  portion  of  the  work, 
hut  about  two-thirds  is  new  double  track 
line.  The  work  includes  l,800,(l0tl  on.  yds. 
.grading,  new  .90-Ib.  steel  rail-s.  white  oak  ties, 
and  standard  concrete  ma.sonry  bridges  with 
steel   superstructures. 

Kentucky. 

©Contract  for  the  10  miles  of  grading  work 
for  the  new  spur  of  the  Louisville  &  Nashville 
R.  R.  from  Bealtyville  to  .■\thol  is  reported  to 
have  been  let  to  J.  C.  Codell. 

Louisiana. 

Citizens  of  Shreveport,  La.,  at  a  referendinn 
election  on  Nov.  2(5  voted  to  grant  a  franchise 
to  the  Louisiana-Texas  Traction  Co.  of 
Shreveport,  authorizing  the  construction  and 
operation  of  an  interurhan  electric  railway  con- 
necting Shreveport  with  JefTerson.  Marshall 
and  other  towns  in  east  Texas,  and  Mansfield 
and  other  Louisiana  points.  Major  A.  H. 
Blevins  of  Jefferson,  Tex.,  one  of  the  pro- 
moters, who  is  in  the  East,  is  understood  to 
have  made  arrangements  to  finance  the  project. 


The  Alexandria  &  Western  R.  R.  is  reported 
to  be  planning  to  begin  work  shortly  on  the 
construction  of  its  proposed  line  from  Alex- 
andria along  the  south  bank  of  Bayou  Rapids 
to  La  Mothe.  From  the  latter  point  the  line 
will  be  built  to  reach  the  timber  holdings  of 
the  Bayou  Rapids  Lumber  Co.  It  is  planned 
to  ultimately  build  the  line  to  either  liesvillc 
or  Fullerton  and  into  Texas.  George  F.  Cot- 
ter, Fort  Worth,  Tex,  is  President. 

Maine. 

An  agreement  is  understood  to  have  been 
reached  regarding  the  projected  terminal  work 
at  Portland,  Me.,  mentioned  some  time  ago  in 
these  columns.  According  to  this  agreement 
the  passenger  tracks  will  be  elevated  from 
Fore  River  to  avoid  grade  crossings,  and 
trams  will  be  considerable  above  the  grade  of 
Congress  St.  beyond  the  L'nion  Station. 
Passenger  and  freight  trains  will  enter  and 
leave  Portland  on  different  tracks.  It  is  esti- 
mated that  the  proposed  changes  will  call  for 
a  total  outlay  of  $4,000,000.  The  work  is  to 
be  done  for  the  Portland  Terminal  Co.  and 
the  Maine  Central  R.  R.,  both  of  which  are 
controlled  by  the  Boston  &  Maine  R.  R.  B.  T. 
Wheeler,  Portland,  Me.,  heretofore  Engineer 
of  Construction  of  the  Boston  &  Maine  at 
Boston,  is  now  Chief  Engineer  of  the  Port- 
land  Terminal   Co. 

Maryland. 

The  Suitland  Improvement  Association  has 
appointed  a  committee,  of  which  Charles 
Entwisle,  Anacostia  (Sta.  H,  Washington,  D. 
C),  is  chairman,  to  take  steps  to  secure  street 
car  facilities  for  Suitland  and  vicinitv.  through 
the  extension  of  one  of  the  Washington  street 
car  lines  or  else  by  equipping  an  independent 
company  between  Anacostia  and  Suitland. 

Massachusetts. 

•J«Bids  w^ill  be  received  until  noon  Dec.  12. 
by  Boston  Transit  Commission,  B.  Leighton 
Beal.  Secy.,  for  furnishing  and  delivering 
500,000  lbs.,  more  or  less,  of  open  hearth 
structural  steel  and  of  45,000  lbs.,  more  or 
less,  of  cast  iron  for  Section  4  of  the  Bovls- 
ton   St.   Subway. 

The  Boston  &  Eastern  R.  R.,  projecting  a 
line  front  Boston  to  a  number  of  nearby  sub- 
urban cities,  is  reported  to  be  planning  to  take 
out  its  articles  of  incorporation  this  month. 
It  is  also  said  that  construction  work  will  be 
started  in  about  PO  days.  The  plans  of  the 
company  include  a  tunnel  under  Boston  Har- 
bor. John  H.  Bicklord,  Salem,  Mass.,  is  Chief 
Engineer. 

Construction  work  has  been  started  by  Isaac 
Blair  &  Co.,  contractors,  on  the  extension  of 
the  East  Boston  tuimcl  lieyond  Scollay  Sq.  .it 
Boston.  The  work  is  being  done  on  the  sec- 
tion of  the  extension  near  the  head  of  Han- 
over St.,  and  this  section  is  likely  to  be  used 
as  a  basis  on  which  bids  will  be  taken  for  the 
remainder  of  the  work.  The  plans  call  for  the 
sinking  of  the  present  tunnel  from  the  corner 
of  Washington  and  Court  Sts.  westward,  so 
as  to  go  under  the  subway  in  Scollay  Sq.  It 
is  probable  that  the  entrance  on  the  site  of  the 
old  court  house  will  be  done  away  with  and 
that  entrance  will  be  made  to  the  tunnel 
through  the  present  Scollay  Sq.  entr.ince  to 
the  subway.  The  new  tunnel  station  will  ex- 
tend from  Cornhill  to  Hanover  St..  beneath 
the  existing  subway  station.  The  extension 
will  go  beneath  Court  St.  to  Bowdoin  Sq.  The 
Cambriilge  track  will  come  to  the  surface  0:1 
Cambridge  St.  near  Chambers  St.  by  a  cut 
similar  to  that  in  the  Public  Garden,  the  street 
to  be  widened  I'O  ft.  at  that  point  to  make 
room  for  the  structure.  The  wide  portion  will 
be  from  the  foot  of  Hancock  St.  to  Auburn 
Ct.  In  Bowdoin  Sq.  there  will  be  a  station 
with  a  loop,  and  cars  coming  from  East  Bos- 
ton can  keep  on  through  Cambridge  or  ihey 
can  turn  about  and  niMin  to  F.ist  BiKinn    Tin- 
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ENGINEERING  &  CONTRACTING 


XX.WIII.  Xo.  23. 


Boston    Transit    Commission.    1.5    Beacon    St., 
Boston,   is  in  charge. 

Mississippi. 

®N.  G.  Gardinier.  Laurel,  Miss.,  has  been 
awarded  the  contract  for  grading  for  the  pro- 
posed interurban  line  from  Laurel  to  EUisville 
for  the  Laurel  Light  &  Power  Co.  of  Laurel. 
The  work  is  to  be  completed  by  Jan.  18  ne.xt. 

®Boyd  &  Bradshaw,  Columbia,  Miss.,  are 
reported  to  have  been  awarded  the  contract 
for  grading  for  !)  miles  of  line  from  Jayess 
to  Tilton  for  the  Natchez,  Columbia  &  Mo- 
bile R.  R. 

St.  Louis  Items. 

liV  A.    B.    KOE.N'Ki. 

Opposition  to  bills  pending  in  the  Municipal 
Assembly,  proposing  to  grant  the  Newport 
Terminal  R.  R.  Co.  the  right  to  construct  and 
maintain  a  $lll,llllll,(M)(l  central  terminal  system 
in  St.  Louis,  has  developed  on  the  grounds 
the  franchise  would  result  in  additional  grade 
crossings  where  the  tracks  would  cross  United 
Railways  Co.  lines  on  Cass  .^ve.  John  T. 
Moore  of  the  Holbrook-Blackwelder  Real  Es- 
tate Trust  Co.,  St.  Louis,  wdio  drew  up  the 
bills,  said  the  new  terminal  would  force  con- 
nections with  the  Terminal  Railroad  Associa- 
tion on  'id  St,  He  said  it  would  connect  with 
seven  roads  in  St.  Louis  and  three  or  four 
large  trunk  road  lines  whose  tracks  now  reach 
only  East  St.  Louis.  All  trains  will  be  drawn 
by  electric  locomotives,  Moore  said,  although 
the  bills  provide  any  power  may  be  used.  The 
liills  further  provide  both  passengers  and 
freight  may  be  carried,  and  that  there  shall  be 
no  storage  of  rolling  stock  on  any  tracks. 
Moore  said  real  estate  interests  were  backing 
the  measures.  The  Newport  Warehouse  & 
Terminal  Co.  will  be  the  holding  company,  and 
will  look  after  the  real  estate  interests  of  the 
corporation,  while  the  Newport  Terminal  R. 
R.  Co.  will  be  the  operating  company.  Both 
have  been  incorporated  in  Missouri  for  three 
months.  Moore  said  the  company  was  ready 
to  begin  laying  tracks  in  ten  days  after  the 
franchise  is  granted,  but  as  the  grant  would 
be  a  public  utility  franchise  and  privilege,  it 
would  have  to  be  submitted  to  a  vote  under 
the  initiative  and  referendum  amendment  to 
the  city  charter  adopted  Nov.  '>. 

A.  A.  Allen,  a  director  and  former  president 
of  the  Missouri,  Kansas  &  Texas,  is  at  present 
at  Buenos  Ayres,  and  will  journey  around  the 
Horn  before  returning  to  this  country. 

The  International  &  Great  Northern  Ry., 
which  is  being  examined  carefully  by  Missouri 
Pacilic  interests  with  a  view  to  purchase  of 
control  for  the  Missouri  Pacilic,  has  bonds  and 
notes  outstanding  at  the  rate  of  $'_!il,()<iO  a  mile, 
against  about  5:W,(Ml(i  per  mile  on  the  Missouri 
Pacific,  .'\bout  half  of  the  smaller  road's  debt 
is  made  up  of  $ll,0oii,00u  three-year  ."i  per  cent 
collateral  trust  notes,  due  .\ug.  1,  1!U4.  l.iack  of 
which  are  deposited  the  first  block  of  SKi.T.'in,- 
0011  of  the  reorganized  company's  first  refmid- 
ing  5s. 

J.  H.  Hayes.  70 19  Hancock  .Ave.,  St.  Louis. 
Mo.,  has  iS  teams  and  a  complete  grading  out-, 
fit  idle. 

E,  J.  I'^itzgerald  has  finished  his  w-ork  on 
the  electric  line  near  Kansas  City  and  moved 
his  outfit  on  T  miles  of  Griffith  &  McMurray's 
work  on  the  new  Frisco  extension  near  Mor- 
risonville.  111.  Tom  Burke  is  going  to  be  in 
charge  of  this  work  for  Fitzgerald. 

Griffith  &  McMurray  Contracting  Co.  have 
started  work  on  their  new  Chicago  &  Eastern 
Illinois  R.  R.  contract  near  Morrisonville.  111. 
Tliompson  &  Scott,  Times  building.  St.  Louis, 
are  making  rapid  progress  with  their  Cotton 
Belt  R.  R.  work  in  southern  Missouri. 

Kaiser  &  Maloney,  Times  building,  St, 
Louis,  Mo.,  have  some  nice  levee  work  south 
of  Cairo,  111.,  to  sublet  at  good  prices. 

Montana. 

®Twohy  Bros.,  Spokane,  Wash.,  who,  as 
mentioned  some  time  ago  in  Engineering  & 
CoNTR.vcTiNG,  have  the  contract  for  the  grad- 
ing of  the  Great  Falls-Choteau  line  of  the 
Chicago,  Milwaukee  &  Puget  Sound  Railroad, 


have  let  two  sub-contracts  for  team  work,  R. 
B,  Fraser  was  given  a  contract  for  .20  miles  of 
grade  beginning  at  a  point  8  miles  east  ot 
Chotcau.  "and  William  Hodgkiss,  Choteau, 
Mont.,  the  contract  for  the  raising  of  a  6-mile 
portion  of  the  grade  extending  north  toward 
the  extreme  terminus   of  the  survey. 

Clifton,  ,\pplegate  &  Co.  are  reported  to 
have  moved  an  outfit  to  Potomac,  Mont.,  where 
it  wdll  be  engaged  during  the  winter  on  rock 
work  on  the  Milwaukee  line  up  into  the  Black- 
foot   Valley, 

New  Hampshire. 

Tentative  plans  have  been  made  by  the 
Boston  &  Maine  R.  R..  A.  B.  Corthell,  Chief 
Engineer,  Boston,  Mass.,  for  the  enlargement 
of   the  yards  at   Concord,   N.   H. 

New  Jersey. 

The  State  Board  ijf  Public  Safety  Conuiiis- 
sioners  has  approved  the  franchise  granted  to 
the  Public  Service  Ry.  Co.,  Newark.  N.  J., 
by  the  city  of  Paterson  for  the  extension  of 
its  trolley  line  in  that  city.  Similar  action  was 
taken  on  the  franchise  granted  to  the  Camden 
Horse  R.  R.  Co.  by  the  city  of  Camden, 

New  York. 

Tentative  surveys  have  been  made  for  the 
0%  mile  extension  of  the  Newark  &  Marion 
R.  R.  from  Marion  to  Williamson.  The 
capital  for  construction  has  not  been  secured 
and  the  time  for  awarding  construction  con- 
tract is  very  indefinite.  T.  H.  Mather,  Syra- 
cuse,   N.   Y..   is   Chief    Engineer. 

The  Oneonta  &  Eastern  R.  R,  Co.  has  been 
organized  at  Oneonta,  N,  Y.,  for  the  purpose 
of  constructing  an  electric  railway  from 
Oneonta  to  Cobleskill.  The  officers  are:  Presi- 
dent, W,  D.  Greenleaf,  Charlottville ;  vice- 
president,  Charles  G.  Payne,  Charlottville ; 
secretary,  F,  W.  Olmstead ;  treasurer.  B.  W. 
Hoye,  Oneonta.  This  project  was  mentioned 
in  our  Nov.  20  issue  under  the  name  of  the 
Oneonta,  Charlotte  Valley  &  Cobleskill  Rv. 

The    Buffalo,    Rochester   &    Pittsburgh    Ry., 

E.  F.  Robinson,  Chief  Engineer,  Rochester, 
N.  Y.,  is  understood  to  be  planning  to  begin 
work  in  the  spring  on  double  tracking  on  its 
Rochester  division  and  its  Buffalo  division 
between  Ellicottville  and  Springfield.  It  is  re- 
ported that  about  $0,000,00(1  will  be  expended 
on  the  first  mentioned  division  and  $2,.5iKl,000 
on  the  Buffalo  division. 

The  Central  Park,  North  &  East  River  R.  R, 
with  offices  at  i8!)  10th  Ave..  New  York  City, 
recently  purchased  at  foreclosure  sale  by  Ed- 
ward Cornell,  a  lawyer  of  34  Nassau  St,.  New 
York,  is  understood  to  have  been  acquired  for 
.\ugust  Belmont,  George  Gould  and  associates. 
It  is  reported  that  the  new  owners  are  plan- 
ning extensive  improvements  for  the  line. 

North  Carolina. 

©Contract  fnr  constructing  7  miles  of  line 
between  Wilkesboro  and  Boone.  N.  C,  for  the 
Yadkin  River  R.  R.  is  reported  to  have  been 
let  to  W.  G.  Corpenning,  .\sheville,  N.  C. 

Ohio. 

®The  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, has  been  awarded  the  contract  for  the 
new  coal  dock  and  car  dumper  to  be  erected 
at  Toledo  for  the  Hocking  Vallev  R.  R.  This 
is  part  of  the  projected  terminal  improvements 
on  the  east  side  for  this  railroad,  which  will 
cost  about  $2,000,0(10. 

F.  M.  Wise,  Macedonia,  0„  has  work  under 
way  on  his  contract  for  double  tracking  II 
miles  of  the  Cincinnati  division  of  the  Penn- 
sylvania Lines,  and  for  the  double  track  ele- 
vation through  West  Jefferson.  The  work 
calls  for  about  4()n,(KiO  cu.  yds.  of  grading  and 
tilling  and  2l»,000  cu.  yds,  of  concrete. 

The    .Akron,    Canton    &    Youngstowu    Ry., 

F.  E.  Bissell,  Chief  Engineer,  .\krou,  O.] 
has  surveys  under  way  for  an  extension  froui 
Magadore  to  Youngstown,  42  miles.  M.  S 
Moriarty  &  Co.,  East  .\kron,  O..  the  Lucius 
Engineering  Co.,  Pittsburgh,  Pa.,  and  P.  T, 
McComb  Co.,  .'Xkron,  O.,  have  the  contract 
for  building  a  2-mile  extension  from  Erie 
Junction,  O.,  to  Main   St.,  Akron, 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Oklahoma. 

®The  .\rdmore  &  Western  R.  R.  Co.  is  re- 
ported to  have  been  financed  in  London,  and 
the  English  capitalists  are  said  to  be  ready  to 
close  the  deal  for  its  construction.  This  road 
was  chartered  on  March  22.  liUO,  with  $100,- 
000  capital  and  proposed  to  build  (in  miles  of 
line  northwest  from  Ardniorc  to  Chickasha. 
through  the  towns  of  Woo<lford  and  Poolville. 
The  incorporators  were  Oscar  .A.  .Xyres,  J.  A. 
Divens,  J.  R,  Pennington  and  R.  A.  Hefner, 
all  of  Ardmore,  and  Emily  S,  -Ayres  of  Edg- 
ington,  Kan.  Provisions  were  made  in  the 
charter  for  extensions  from  Chickasha  to  Law- 
ton  and  a  branch  to  Mario w.  The  road  was 
surveyed  soon  afterward  and  much  of  the  right 
of  w'ay  either,  acquired  or  arranged  for. 
Jack  Winters,  Joplin.  Mo.,  is  reported  to 
have  been  awarded  a  contract  for  grading  the 
first  section  of  the  .Ardmore  &  Western  R.  R, 
John  Ringling,  221  Institute  Pi.,  Chicago,  ill., 
of  Ringling  Bross.'  Circus,  and  Jake  L. 
Hamon.  Lawton.  Okla..  arc  interested  in  the 
project. 

®R.  D.  Ale.xander.  Norman,  Okla.,  and 
James  Tucker,  Cheyenne,  Okla..  have  been 
awarded  the  contract  for  constructing  the 
Cheyenne  Short  Line  R.  R.,  and  have  already 
started  grading.  This  line  is  to  be  about  seven 
miles  long,  connecting  Cheyenne,  the  county 
seat  of  Roger  Mills  County,  with  Strong  City, 
the  western  terminus  of  the  Clinton  &  Okla- 
homa Western  R.  R,  It  is  expected  to  com- 
plete the  work  in  I'2o  days. 

It  is  reported  that  the  Enid,  Ochiltree  & 
Western  Railroad  was  purchased  at  the  recent 
receiver's  sale  by  Charles  Hamilton.  Waco, 
Tex.,  for  the  Missouri,  Kansas  &  Texas  Ry, 
It  is  believed  that  steps  will  be  taken  by  tlie 
new  owners  for  the  immediate  extension  of 
the  line. 

The  Oklahoma  Ry.  Co.,  ,\nton  H.  Classen, 
President,  Oklahoma  City,  is  reported  to  be 
planning  to  at  once  start  surveys  for  its  proj- 
ected extension  from  its  present  terminal  near 
F.dmond  to  Guthrie. 

Oregon. 

The  Oregon,  Pacilic  &  Eastern  R.  R..  incor- 
porated last  month,  as  noted  in  our  Nov,  20 
issue,  has  elected  the  following  officers:  Presi- 
dent, G.  B,  Hengen,  lii.-)7  .Monadnock  Block. 
Chicago,  ill. :  first  vice-jiresident,  .A.  B.  Wood. 
Cottage  (irovc.  Ore. :  second  vice-president. 
Jesse  Darling.  Milwaukee,  Wis.  A.  B.  Wood 
was  appointed  general  manager.  The  com- 
pany proposes  to  build  a  line  from  Cottage 
Grove  to  Winchester  Bay.  a  distance  of  >'> 
miles.  Messrs,  Hengen  and  Wood  arc  officers 
of  the  Oregon  &  Southeastern  R  R.,  now 
operating  20  miles  of  line, 

Pennsylvania. 

The  Peiinsyhani.i  &  Southern  R.  R.  Co.  has 
been  organized  at  Huntingdon.  Pa„  and  pro- 
poses to  build  a  line  through  the  southern  end 
of  Huntingdon  County  from  Marklesburg  to 
connect  with  the  East  Broad  Top  R.  R.  at 
Rocky  Ridge.  The  company  has  taken  over 
the  .j-mile  spur  alrcadv  in  operation  between 
Marklesburg  and  Paradise  Furnace.  Capital- 
ists of  Lock  Haven.  Williamsport  and  Hunt- 
ingdon are  interested, 

A  state  charter  has  been  issued  to  the 
VViIkes-Barre  Connecting  Railroad  Co.  to 
construct  the  7-mile  line  from  Hudson  to  Dor- 
anceton.  The  capital  stock  of  the  company  is 
$1(1(1,(111(1.  By  the  above  charter  the  Pennsyl- 
vania Railroad  obtains  an  extension  long  de- 
sired by  that  system.  The  charter  states  that 
James  H.  Torrey.  of  Scranton,  of  Welles  & 
Torrey,  local  counsel  for  the  Delaware  & 
Hudson  Co..  is  president  and  among  the  direc- 
tors are  President  Samuel  Rea  and  Vice  Pres- 
ident W,  W.  .Atterbur>-  of  the  Pennsvlvania, 
and  L.  F.  Loree,  president,  and  C.  S.  Sims, 
vice  president  and  general  manager  of  the 
Delaware  &  Hudson  Co.  'Ihe  7-mile  cotinect- 
mg  road  will  make  it  possible  and  practicable 
lor  the  Pennsylvania  to  enter  Scranton  and 
also  Carbondale  over  the  Delaware  &  Hudson 
tracks. 


I\-ccnil)or  4.   \')\2. 


ENGINEERING     &     CONTRACTING 


43 


Tennessee. 

Construction  work  was  started  Nov.  2()  on 
the  projected  line  of  the  Nashville  &  Mur- 
freesboro  Interurban  Ry.  John  Wilkes,  2  Ber- 
ry Block.  Nashville,  Tenn..  is  Chief  Engineer. 

Texas. 

®The  J.  A.  Ware  Construction  Co..  lloiiser 
Bldg.,  St.  Louis.  Mo.,  has  been  awarded  the 
contract  for  the  now  engine  yard  tracks, 
freight  yard  tracks,  necessary  grading  etc..  at 
Brownwood  for  the  Gulf.  Colorado  &  Santa  Ke 
Ry..  F.  Merritt,  chief  engineer.  Galveston.  Tex. 
The  concrete  subway  work  was  awarded  to 
W.  C.  Rettiger.  Helton.  Tex.,  on  the  condition 
that  the  citizens'  committee  at  Brownwood 
would  perforin  its  contract  with  the  railway 
company. 

It  is  now  stated  that  work  will  be  started 
early  next  year  on  the  interurban  line  con- 
necting Gainesville  and  Sherman.  This  line 
will  be  29  miles  long.  The  route  has  been 
surveyed  and  engineers'  reports  have  been  had 
on  all  features  of  the  work.  The  Republic 
Trust  Co.,  J.  L.  White,  Treasurer.  Dallas. 
Tex.,  has  arranged  to  finance  the  line. 

At  a  meeting  of  the  stockholder.s  and  direc- 
tors of  the  Rio  Grande  R.  R.  Co..  at  Browns- 
ville. Tex.,  the  company's  officers  were 
authorized  to  issue  Ijonds  up  to  $l,OiMi.(iim 
for  the  purpose  of  standardizing  the  tracks  and 
making  other  improvements.  This  authoriza- 
tion is  subject  to  a  valuation  b_\  the  road  by  the 
railroad  commission.  The  commission  a  few 
years  ago  valued  the  line  at  $Sli).00().  including 
the  capital  stock  of  $2."),000.  and  it  is  expected 
this  valuation  will  be  renewed.  The  com- 
pany, owned  by  the  Frisco,  controls  22  miles 
of  intermediate  gauge  line  running  from 
Brownsville  to  Point  Isabel,  a  small  town  on 
the  coast.  Those  present  at  the  meeting  were: 
Colonel  R.  M.  Johnston  of  Houston,  director; 
O.  H.  Nance  of  Kingsville.  Frisco  auditor : 
Judge  Claude  Pollard  of  Kingsville.  general 
attorney  for  the  Frisco,  and  C  L.  McManus. 
vice  president  and  general  manager  of  the  Rio 
Grande   road. 

It  is  rumored  at  .\marillo.  Tex.,  that  the 
Santa  Fe  System  is  planning  to  relay  its  line 
between  that  cit\-  and  the  Oklahoma  line  with 
heavier  steel.  Extensions  to  the  general  offices 
and  other  facilities  estimated  to  require  an  ex- 
penditure  of   $o("l.000   are   also   contemplated. 

F.  H.  Britton.  President  of  the  St.  Louis 
Southwestern  (Cotton  Belt)  Railroad,  is  ([not- 
ed as  stating  that  an  extension  to  the  Gulf  will 
be  constructed.  No  definite  information  in 
regard  to  the  proposed  routj  is  as  yet  avail- 
able. 

Preliminary  lines  are  being  run  at  Palestine. 
Tex.,  to  determine  the  location  for  an  entrance 
and  terminals  for  the  proposed  railroad  from 
that  city  to  Corsicana.  H.  Hadlierg.  Dallas. 
Tex..,  is  Chief  Engineer. 

The  Santa  Fe  System  is  reported  to  be  con- 
templating the  construction  of  a  line  between 
Sterling  City  and  Pecos.  There  is  a  standing 
bonus  of  $To,i)00  for  any  new-  road  that  is  built 
into  Pecos,  and  .San  Aiigelo  contemplates  rais- 
ing a  like  amount  for  an  extension  that  would 
place  it  on  another  trans-continental  line.  The 
proposed  route  from  Sterling  to  Pecos,  a  dis- 
tance of  146  miles,  would  connect  the  Pecos 
Vallev  line  with  the  Santa  Fe's  Coleman  cut- 
off. 

Utah. 

®The  Utah  Construction  Co..  Ogden.  Utah, 
is  rapidlv  covering  its  contract  for  the  con- 
struction' of    a    double    track    detour    line    to 


eliminate  4  per  cent  grade  westerly  from 
Soldier  Summit  for  the  Denver  &  Rio  Grande 
R.  R..  and  expects  to  have  20  steam  shovels 
installed  and  in  operation  by  Dec.  lo.  This 
contract  involves  1-5  miles  of  double  track 
construction  and  it  is  estimated  that  the 
amount  of  excavation  necessary  is  2,150,000 
cu.  yds.,  practically  all  of  which  will  be 
hauled  into  the  embankments.  To  complete 
the  emb.inkments,  an  additional  borrow  of 
l,ii7."),oiiii  cu.  yds.  will  be  made.  The  ma- 
terial to  be  moved  is  mostly  earth  and  shale. 
There  is  one  tunnel  2").")  ft.  in  length.  Pro- 
visions for  drainage  will  be  made  by  concrete 
culverts  and  arches,  the  largest  of  which  will 
lie  Hi  ft.  in  width.  The  total  amount  of  con- 
crete work  is  estimated  at  Ki.uOO  cu.  yds. 
The  contract  for  gradins  and  concrete  work 
was  awarded  the  Utah  Construction  Co.  of 
Ogden,  Utah,  provision  bein.g  made  for  com- 
pletion of  the  .grading  ])y  .-Xug.   1,   1013. 

Virginia. 

The  State  Corporation  Commission  has  ap- 
proved the  merger  consolidating  the  Wash- 
ington-\'irginia  Ry.  Co.  of  Washington,  D.  C. 
a  corporation  capitalized  at  $:3.000,(MJl(,  with 
the  Washington  Utilities  Co.,  the  capital  stock 
of  the  merged  corporations  to  be  $r)0,0(iO,OOll. 
The  Washington  Utilities  Co.,  formerly  the 
Maryland-Virginia  Ry.  Co.,  and  the  Washing- 
ton-Virginia Ry.  Co.  are  corporations  organ- 
ized under  the  laws  of  Virginia.  The  last 
mentioned  company  was  created  by  the  merger 
of  the  Washington.  .Arlington  &  Falls  Church 
R.  R.  Co.  with  the  Washington,  .-Mexandria  & 
Mount  Vernon  R.  R.  Co.  The  subsidiary  rail- 
ways forming  the  Washington  Utilities  Co. 
operate  in  and  around  Washington  and  in  the 
counties  of  Alexandria  and  Prince  William,  in 
Virginia. 

Washington. 

®A.  Guthrie  &  Co.,  St.  Paul.  Minn.,  and 
Portland,  Ore.,  has  been  awarded  the  con- 
tract for  laying  68-lb.  rails  in  the  Okanogan 
line  of  the  Great  Northern  Ry,.  from  Oro- 
ville   to    Patero. 

The  Great  Northern  Railroad  is  said  to  have 
surveys  under  way  from  Pateros.  Wash.,  west 
over  the  Cascades  and  it  is  believed  that  a  line 
will  be  constructed  shortly  affording  a  direct 
route  through  the  Lake  Chelan  country.  A. 
Stewart.  Seattle,  Wash.,  is  .Assistant  Chief 
Engineer  of  the  Great  Northern. 

The  Pe  Ell  &  Columliia  River  Ry.  Co.  has 
begun  condemnation  proceedings  to  secure 
right  of  way  near  Pe  Ell.  The  company  pro- 
poses to  construct  a  line  from  that  place_  to 
Cathlamet.  W.  C  Yeomans,  head  of  the  Yeo- 
mans  Lumber  Co..  Pe  Ell,  is  President  of  the 
new  railroad. 

The  Seattle.  Renton  &  Southern  Ry.  Co.. 
Columbia  Station.  Seattle,  is  idanning  to  un- 
dertake the  construction  of  7  miles  of  exten- 
sions in  the  Rainier  Valley  as  snon  as  the  City 
Council  of  Seattle  affirms  the  agreement  be- 
tween the  company  and  the  property  owners. 

The  Kittitas  Railroad  &  Power  Co.  is  re- 
ported to  have  financed  its  proposed  electric 
railway  in  France,  and  it  is  believed  that  con- 
struction work  will  be  started  in  .\pril.  '1  he 
company  plans  a  line  to  connect  Roslyn  and 
the  upper  country  with  Fllensburg  and  the 
lower  vallev.  The  plans  call  for  the  expendi- 
ture of  about  $2,4fi0.i>uo.  and  include  a  $7oO.ii0n 
power  devcloDinent  at  Salmon-le-sac.  Simon 
Justham.   Fllen.sburg.  is  interested.  _ 

The  Pacific  &  Eastern  Ry..  Wm.  Geng.  Chief 
Engineer,  Medford,  Ore.,  is  reported  to  have 
entered  into  a  traffic  agreement  with  a  trans- 


continental line  aii<l  will  expend  $1,000,000  for 
extensions  eastward  toward  Centralia.  Three 
parties  arc  now  in  the  field  engaged  in  surveys 
for  the  extension. 

The  Puget  Sound  Traction,  Light  &  Power 
Co.,  7th  and  Olive  Sts.,  Seattle.  Wash.,  is  to 
commence  work  at  once  on  the  extension  of 
the  Madison  St.  car  line  from  Broadway  to 
14th  .■\vc.,  at  a  cost  of  about  STJ-VHi". 

West  Virginia. 
The  City  &  Elm  Grove  R.  R.  Co..  Chas. 
Madden.  Secretary,  Wheeling  W.  Va.,  has  ap- 
plied to  the  Town  Council  of  Fulton  for  a 
franchise  to  lay  double  track  on  Bow  St. 
through  that  place.  The  company  also  intends 
erecting  a  concrete  wall  '>  ft.  high  on  the  lower 
side  of  the  tracks  and  just  above  the  National 
road,  from  Glenwood  to  4th  St.,  Fulton. 

Wisconsin. 

The  Milwaukee  Electric  Ry.  &  Light  Co.. 
Milwaukee,  has  applied  for  franchises  on 
Wells  St..  from  llth  St.  to  West  Water  St.: 
a  double  track  on  Mason  St..  from  Jackson  to 
Marshall  Sts.;  a  single  track  on  Marshall, 
from  Mason  to  Wisconsin  Sts. ;  a  single  track 
on  Cass  St.,  from   Mason  to  Wisconsin  Sts. 

Wyoming. 
The  following  bids  were  received  Nov.  2o 
by  the  Constructing  Quartermaster,  Fort  D.  .-K. 
Russt^ll,  Wyo.,  for  constructing  railroad  spur, 
sidings,  track  scale  and  scale  house :  Union 
Pacific  R.  R.  Co.,  Omaha,  Neb.,  for  the  work 
complete,  $(i(i,.j(l4.  R.  N.  La  Fontaine,  Chey- 
enne, Wyo.,  for  Fairbanks-Morse  scale,  $:},.3:W; 
for  Straight  Scale  Co.  scale,  $3,(ili7 ;  for  Howe 
&  Co.  scale,  $3,177;  for  scale  house,  $.'W.">. 
Hastings,  Young  &  Dunim,  Cheyenne.  \\yo., 
for  the  work  complete,  $l)t<.!MHi.  '  Colorado  & 
Southern  Ry.  Co.,  Denver,  Colo.,  for  the  work 
complete.  $72.00". 

Canada. 

The  British  Columbia  Electric  Ry.  Co..  G.  R. 
G.  Conway,  Chief  Engineer.  \'ancouver.  B.  C, 
will  start  surveys  this  month  for  its  North 
Road-Port  Moody  tramline. 

Ihe  Cariboo.  Barkerville  &  Willow  River 
Ry.  Co.  is  to  apply  to  the  parliament  of  Canada 
for  permission  to  build  a  line  extending  from 
a  point  on  the  G.  T.  P.  Ry.  Co.'s  projected 
line  of  railway  at  Eagle  Lake,  thence  follow- 
ing as  nearly  as  possible  the  Willow  River  to 
the  town  of  Barkerville.  B.  C.  and  also  au- 
thorizing the  construction  of  following  exten- 
sion and  branch  lines  ;  (  a  )  From  a  point  at 
the  southern  end  of  the  company's  line  near 
Barkerville  by  the  most  feasible  route  follow- 
ing the  general  direction  or  valley  of  Williams 
creek  and  Pleasant  valley  to  a  point  near  Cun- 
ningham creek.  Thence  following  the  gen- 
eral directions  or  valleys  of  Cunningham  creek. 
-Swamp  river.  Cariboo  lake  and  the  north  fork 
of  the  Quesnel  river  to  a  point  near  Quesnel 
Forks,  it  will  follow  the  general  direction  or 
valley  of  the  south  fork  of  the  Quesnel  and  the 
west  shore  of  Quesnel  lake  to  a  point  at  or 
near  the  mouth  of  Horse  Fly  river;  thence  to 
a  point  near  its  source.  From  there  it  is 
planned  to  run  to  Clearwater  river,  thence  fol- 
lowing the  general  direction  or  valley  of  the 
Clearwater  river  to  a  point  at  or  near  its  junc- 
tion with  the  North  Thompson  river  and,  (b) 
from  a  point  on  the  main  line  of  the  com- 
panv's  railw.'iy  about  IT  miles  or  thcrcalxiuts 
from  its  northern  terniimis  and  thence  in  an 
easterly  direction  by  the  most  feasible  route  to 
a  point  at  or  near  Bear  river,  a  ilistaiicc  not 
exceeding  20  miles. 


ROADS.     STREETS     AND     PAVEM  ENTS 


Alabama. 

®The  Citv  Commission  of  Birmingham,  :\\:\.. 
has  awanled  the  contract  for  the  grading  and 
macadamizing  of  Tappan  St.,  in  Cleveland 
to  the  C  M.  Burkhalter  Contracting  Co.,  at 
$1-1.22H 

4»  indicates  work  now  open  for 


.\  model  highway  is  to  be  built  between 
Roaz  and  Albertville,  in  Marshall  County. 
Ma.,  by  public  subscription.  Boaz  will  con- 
tribute "$500,  Albertville  $•")<">,  Marshall  Coun- 
ty $1,(1011,  and  the  state  $2.i1ih).  The  road  will 
be  six  miles  in  length. 

bids.    ®  indicates  a  contract  let  recently 


The  City  Coinu  u  .m  New  Decatur.  .\Ia., 
contemplates  expending  several  thousand  dol- 
lars in  the  paving  of  Grant  an<l  Moulton 
Sts.,   and    Fourth    .-Xvc. 

The  Court  of  Coiuitv  Comniissioncrs  of 
Clay   County.    Ashland,    -Ma.,   did    not   award 
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tlie  contract  on  Nov.  2G  for  the  construction 
of  a  graded  road  estimated  to  cost  $8,000.  F. 
J.  Ingram  is  judge  of  probate. 

Arizona. 

®The  City  Council  of  Plioeni.x,  Ariz.,  has 
let  the  contract  for  the  paving  of  unlinished 
parts  of  certain  downtown  streets  to  the 
Barber  Asphalt  Paving  Co.  These  strips  are 
on  South  First  Ave.,  between  Jefferson  and 
Jackson  and  on  Central  Ave.,  between  the 
same  streets ;  on  Washington  St.,  between 
Fourth  and  Seventh  Aves. ;  on  Washington 
St.,  between  Third  and  Fifth  Sts. ;  on 
.\dams  St.,  between  Third  and  Fifth;  on 
Jefferson   between   Second   and   Fourth   Aves. 

California. 

The  City  Trustees  of  El  Centro,  Calif.,  have 
advertised  for  bids  for  the  construction  of 
appro.ximately  three  miles  of  bitulithic  pave- 
ment. 

The  Board  of  Supervisors  of  Ventura, 
Calif.,  has  ordered  a  survey  of  the  highway 
system  proposed  by  the  Ventura  County  Good 
Roads  Club,  of  which  F.  W.  Ewing  is  Chair- 
man. 

Property  owners  on  Voseniite  Ave.,  west 
of  the  railroad,  Madera.  Calif.,  recently  held 
a  meeting  to  consider  the  matter  of  paving 
that  street  as  far  west  as  R  St.,  about  a 
quarter  of  a  mile. 

The  Board  of  Supervisors.  Fresno,  Calif., 
received  the  following  bids  for  the  macadam 
raving  of  20  ft.  in  the  center  of  Morva,  Uni- 
\ersitv  and  Van  Ness  Aves.;  California 
Road'  &  Street  Improvement  Co.,  $9,900; 
Thimpson  Bros.,  $9,890,  and  Hall  &  Hunt, 
?8,iJ90. 

Following  bids  were  received  Nov.  18  by 
the  California  State  Highway  Commission, 
Wilson  R.  Ellis,  Secretary,  Sacramento,  for 
work   on   the   state    highway    system : 

Mendocino  County,  Division  1.  Route  1, 
Section  E  (between  Ridgewood  and  Wil- 
]its) — Type  of  construction  to  be  Grading 
and  Drainage ;  David  L.  Sawyers,  Willits, 
$33,274;  Fairbanks  &  Bechtel,  Willits,  $29,- 
'.)'>8;  Engineering  &  Contracting  Corporation, 
.518  Foxcroft  Bldg.,  San  Francisco.  $34,47(). 
San  Luis  Obispo  County,  Division  V,  Route 
2,  Section  D  (between  San  Luis  Obispo  and 
Santa  Margarita)— Type  of  construction  to 
be  oiled  concrete;  State  Construction  Co., 
706  Pacific  Bldg.,  San  Francisco,  $61,197 ;  En- 
gineering &  Contracting  Corporation,  San 
Francisco,  $52,961 ;  Sandercock  Transfer 
Company,    San   Luis    Obispo,   $63,661. 

San  Mateo  County,  Division  IV,  Route  2, 
Section  B  (between  Redwood  City  and  the 
southerly  county  boundary)— Type  of  con- 
..truction  to  be  asnhaltic  concrete;  City  Street 
Imorovement  Co.."  Whittell  Bldg.,  San  Fran- 
cisco. $42,034;  S.  P.  Dovle,  San  Francisco, 
$41,721  ;  Flinn  &  Tracev,  404  First  National 
Bank  Bldg.,  San  Francisco.  $49,196;  Ran- 
«nme-Crummev  Co..  1218  Broadwav,  Oak- 
land, $44,469.  ' 

Butte  County,  Division  HI,  Route  3,  Sec- 
tion D  (between  Lindo  Channel.  iVz  miles 
north  of  Chieo,  and  the  northerly  county 
Ijoundary) — Type  of  construction  to  be  oiled 
concrete';  Moreing  &  Moreing,  6  &  7  San 
Joaquin  Vallev  Bank,  Stockton,  $66,717;  Geo. 
AV.  Martin  &  Sons,  Sacramenito,  $60,632 ; 
Engineering  &  Contracting  Corporation,  San 
Francisco,  $72.-536;  Richard  Keatinge  &  Sons, 
303  William  Bldg.,  San  Francisco.  $62,2S0 ; 
McGillivray  Construction  Co.,  Sacramento, 
$67,673;  Chico  Construction  Co.,  Chico, 
$69,941. 

Merced  County,  Division  VI,  Route  4, 
Section  A  (between  Merced  and  the  souther- 
ly county  boundary)— Type  of  construction 
til  be  oiled  concrete ;  Moreing  &  Moreing, 
Stockton,  $64,2.56;  E.  O.  Burge.  416  21st  St., 
Sacramento,  $.55,362;  McGillivray  Construc- 
tion Co.,  Sacramento,  $69,829;  Ransome- 
Crummey  Company,  Oakland,  $.52.7.54;  Wors- 
wick  Street  Paving  Co.,  Union  National  Bank 
Bid"-  Fresno,  $65,7-58;  Richard  Keatinge  & 
Soul,'  San  Francisco.  $61,435;  J.  M.  Mont- 
gomery,   Alhambra,  $5-5,221. 

Santa  Clara  County,  Division  IV.  Route  2, 
Section    B    (between    Edenvale    and    Morgan 
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nill)_Type  of  construction  lo  be  oiled  con- 
crete; State  Construction  Company,  San 
Francisco,  $53,617 ;  E.  O.  Burge,  Sacramento, 
$49,591;  City  Street  Improvement  Co.,  San 
Francisco,  $67,836;  A.  Teichert  &  Son,  Ochs- 
ner  Bldg.,  Sacramento,  $73,127;  F.  W. 
Wehner,  San  Jose,  $59,770;  McGillivray  Con- 
struction Co.,  Sacramento,  $-52,424;  Ransome-- 
Crummey  Co.,  Oakland,  $50,291;  R'chard 
Keatinge  &  Sons,  San  Francisco,  $49,29 1  ; 
John  F.  Adams,  San  Jose.  $40,840.75. 

San  Diego  County,  Division  VII,  Route  ;., 
Section  B  (between  Encinitas  and  Ocean- 
side)— Tvpe  of  construction  to  be  oiled  con- 
crete- Gi'llette,  Montgomery  &  Tracey,  South 
Pasadena,  $.59,444;  John  D.  Marsh,  Los 
Angeles,  $.57,929;  Leigh  Garnsey,  827  Union 
Oil  Bldg.,  Los  Angeles,  $64,314;  J.  M.  Mont- 
gomery, Alhambra,  $57,715;  Engineering  & 
Contracting  Corporation,  San  Francisco,  $-33,- 
991  ■  Rogers  Bros.  Co.,  .350  Merrick  St.,  Los 
Angeles,  $68,371;  Knight  &  Hyde  Construc- 
tion Co.,  San  Diego,  $62,869  ;^M.  S.  "  '"  ' 
Cummings.  Los  Angeles,  $79,610; 
Prendergast,   Los   Angeles,  $72,005. 

District  of  Columbia. 

^Bids  will  be  received  until  11  a.  m. 
by  Lieut.  Col.  G.  F.  Downey,  Quartermaster, 
Washington,  D.  C,  for  resurfacing  approaches 
to  the  building,  also  relaying  concrete  pave- 
ment, at  the  Army  War  College,  Washington 
Barracks,  D.  C. 

The  District  Commissioners,  Washington, 
D.  C,  have  made  an  estimate  for  the  next  dis- 
trict appropriation  bill  of  $23,000  for  the  widen- 
ing and  paving  of  Nichols  Ave.,  from  Good 
Hope  road  to  Talburtt  St,  in  Anacostia. 

Florida. 

®The  Walton  County  Commissioners,  De 
Funiak  Springs,  Fla.,  on  Nov.  23  awarded  the 
contract  for  the  construction  of  70  miles  of 
sand-clay  roads  in  that  county  to  the  Wetump- 
ka  Construction  Co.  of  Wetumpka,  Ala.,  at 
$990  per  mile. 

A  mass  meeting  of  citizens  of  Pinellas 
County,  Fla.,  was  recently  held  in  St.  Peters- 
burg to  discuss  the  proposed  issuance  of  bonds 
to  the  amount  of  $370,000  for  the  construction 
of  good  roads,  for  which  an  election  was  to  be 
held  Dec.  3.  It  is  probable  that  brick  or  marl 
will  be  used. 

Mayor  C.  M.  Price  of  Brooksville,  Fla.,  has 
circulated  a  petition  and  presented  the  same 
to  the  Town  Council  for  the  purpose  of  secur- 
ing favorable  action  in  the  matter  of  paving 
the  streets  with  vitrified  brick.  .'X.bout  $20,WO 
will  be  expended  on  this  work. 

Georgia. 

®T.  D.  Meador,  Jr.,  Atlanta,  Ga.,  has  been 
awarded  the  contract  by  the  Street  Committee. 
R.  M.  Compton,  Chief  of  Construction,  Atlan- 
ta, for  the  paving  of  Maysons  Ave.  to  city 
limits  with  vitrified  brick,  appro.xiinateIy  11,000 
sq.  yds. ;  paving  De  Kalb  Ave.  with  vitrified 
l)rick;  also  Tift  Ave.  The  contract  price  is 
$2.89  per  sq.  yd.    ^ids  were  opened  Nov.  15. 

Illinois. 

•^•Bids  will  be  received  until  2  p.  m.,  Dec.  9, 
by  Board  of  Local  Improvements,  S.  W.  Eck- 
ley.  president,  Peoria,  111.,  for  the  paving  with 
brick  of  Brotherson  St.  from  Spencer  to  Sara- 
toga St.,  in  the  city  of  Peoria,  III.  (excepting 
therefrom  the  right  of  way  thereon  of  the 
Peoria  Railway  Co.).  for  a  width  of  24  ft.  be- 
tween curbs.  Said  pavement  to  consist  of  a  5- 
in.  concrete  foundation,  a  2-in.  sand  cushion,  a 
single  layer  of  vitrified  paving  brick  of  the  best 
quality  laid  on  edge,  sand  filler  and  covering 
V2  in.  thick,  cement  curb,  stone  protection  curb. 
The  following  is  an  approximate  es- 
timate of  the  material  and  labor  required 
for  such  improvement,  viz.:  1,275  cu.  yds.  e.x- 
cavation ;  460  lin.  ft.  setting  stone  protection 
curb,  4.xl4  ins. ;  550  lin.  ft.  setting  stone  curb, 
4x22  ins. ;  3,820  sq.  yds.  concrete  foundation ; 
-3,820  sq.  yds.  sand  cushion ;  3,820  sq. 
yds.  brick  pavement ;  3,820  sq.  yds.  sand 
filler  and  covering;  catchbasins.  etc.  (est. 
cost,  $60).  Work  must  be  completed  by  July 
15  next.  Proposals  must  be  made  out  on 
blanks  furnished  at  the  office  of  the  City  En- 


gineer. .'\11  proposals  must  be  accompanied  by 
cash  or  by  a  check  certified  by  a  responsible 
bank  for  an  amount  of  not  less  than  10  per 
cent  of  the  aggregate  of  the  bid. 

®The  Board  of  Local  Improvements,  Chica- 
go, 111.  Edward  J.  Glackin  secretary,  has 
awarded  contracts  for  constructing  sidewalks 
in  the  following  streets:  Archer  Ave.,  2,480 
lin  ft.,  Lake  Building  Material  Co.,  2144  W. 
47th  St. ;  .A.da  St.,  1,580  lin.  ft.,  P.  A.  Black  & 
Son  11221  Fairfield  Ave.;  Bradley  PI.,  617  lin. 
ft  F  Nerger,  1049  W.  50th  .\ve. ;  Eddy  St., 
2,450  lin.  ft.,  F.  J.  Nerger,  S.  40th  Ave.,  1,930 
lin.  ft..  Lake  Building  Material  Co..;  W.  47th 
St  1,62U  lin.  ft..  Lake  Building  Material  Co. ; 
S  47th  Ct..  2,460  lin.  ft.,  J.  J.  Hickey,  1402  W. 
59th  St.;  S.  48th  Ave.,  2,324  lin.  ft.,  J.  J. 
Hickey  N.  54th  Ave.,  1,540  lin.  ft,  Siewert- 
Callsen  Co..  3865  Milwaukee  Ave.;  W.  65th 
St  1  150  lin.  ft..  Lake  Building  Material  Co. ; 
W  58th  St.,  1,105  lin.  ft.,  J.  J.  Hickey;  W. 
.59th  St.,  1.222  lin.  ft.,  J.  J.  Hickey;  Morgan 
St,  717  lin  ft.,  P.  A.  Black  &  Son  ;  Patterson 
Ave ,  1,250  lin.  ft.,  Siewert-Callsen  Co. ;  Stew- 
art Ave.,  298  lin.  ft.,  P.  A.  Black  &  Son.;  St. 
Louis  Ave.,  675  lin.  ft.,  Lake  Building  Material 
Co. ;  School  St.,  320  lin.  ft.,  F.  A.  Nerger ;  91st 
St.  svstem,  290  lin.  ft.,  A.  Larsen,  11933  Prince- 
ton "^^ve. ;  N.  50th  St.  system,  3,300  lin.  ft., 
Lake  Building  Material  Co. 

The  Board  of  Local  Improvements  of  Lin- 
coln, 111.,  has  ordered  estimates  prepared  for 
the  paving  of  approximately  25  blocks,  inchul- 
ing  the  repaying  of  the  entire  downtown  dis- 
trict. Estimates  have  been  asked  on  the  fol- 
lowing streets.  W.  C.  Bates  is  City  Engineer; 
BroadwaySt.,  from  McLean  to  Union ;  Pulaski 
St.,  from"  McLean  to  Sangamon ;  McLean  St., 
from  Broadway  to  Pulaski  ;  Chicago  St.,  from 
Pekin  to  Decatur;  Kickapoo  St.,  from  Broad- 
way to  Clinton ;  6th  St.,  from  Union  to  Col- 
lege ;  7th  St.,  from  Union  to  College. 

The  Park  Commissioners  of  Aurora,  111.,  J. 
R.  Schmahl,  member,  are  planning  to  have  all 
of  the  Phillips  Park  Blvd.  graded  during  the 
winter;  65  ft.,  one-half  of  the  width 
of  the  drive,  has  been  graded.  Crushed  stone 
sidewalks  will  be  laid. 

The  City  Council  and  Board  of  Local  Im- 
provements of  Ottawa,  III.,  contemplates  pav- 
ing West  Ottawa,  South  Ottawa,  and  also  to 
repave  the  entire  business  district.  Geo.  Farns- 
worth  is  City  Engineer. 

The  Board  of  Local  Improvements  of  Peo- 
ria, 111.,  plans  to  pave  Fayette  St.  with  brick 
from  Adams  to  Water  St.,  and  the  resurfacing 
of  Fayette  St.  from  Adams  St.  to  Knoxville 
Ave. 

The  City  Council  of  Belleville,  111.,  has 
adopted  resolutions  providing  for  the  removal 
of  old  porches  on  IVIarket  St.  and  the  paving 
of  that  street  with  brick. 

The  City  Council  of  Moline,  111.,  has  passeu 
an  ordinance  calling  for  the  paving,  yvith  con- 
crete, of  the  portion  known  as  High  St.,  be- 
tween 7th  and  10th  Sts.  The  estimated  cost 
of  the  improvement  is  $7,300. 

The  Village  Board  of  Glencoe,  111.,  contem- 
plates paving  all  of  the  streets  in  the  wooded 
district  in  the  south  end  of  the  village  be- 
tween Jefferson  Ave.  and  the  Winnetka  line 
and  from  the  Northwestern  raihvay  to  and 
including  Greenwood  Ave.  This  work  will 
cost  about  $249,000. 

The  Board  of  Local  Improvements  of  Gales- 
burg,  111.,  plans  to  pave  West  Losey  St.,  from 
the  present  pavement  at  Seminary  St.  to  a 
noint  443  ft.  west  of  the  center  line  of  Frank- 
lin Ave.,  with  the  necessary  curbing  and  sewer 
inlets,  and  excepting  the  block  pavement  be- 
tween Clark  St.  and  Maple  Ave.  City  Engi- 
neer F.  M.  Connolly  estimated  the  cost  of  the 
work  at  $51,017. 

The  Illinois  Legislative  Commission  has 
drafted  a  bill  which  yvill  he  presented  to  the 
forty-eighth  general  assembly  providing  for 
the  abolishment  of  the  present  system  of  town- 
ship road  commissioners  and  the  placing  in  the 
hands  of  the  state  general  supervision  of  the 
construction  and  maintenance  of  the  public 
highways  of  the  state.  The  bill  provides  for 
a  state  highway  engineer,  who  will  have  some 
supervision  over  county  engineers,  to  be 
elected  or  appointed  in  each  county. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Indiana. 

®J.  \V.  Craig  of  Greensliurg,  Ind,  lias  been 
awarded  the  contract  by  the  Commissioners  of 
Shelby  and  Johnson  counties,  Shelbyville,  Ind., 
for  the  construction  of  a  gravel  road  on  line 
between  said  counties.  Bids  were  opened  Nov. 
21  by  H.  L.  Knox,  Auditor  of  Johnson  Countv. 

Bids  for  the  construction  of  an  alley  between 
Spencer  Ave.  and  Nelson  St.,  from  A  St  east 
were  received  by  the  Board  of  Public  Works 
of  Marion,  Ind.,  as  follows:  Dillard  Artis 
$2,.347,  and  William  Yates,  $2,322. 

The  Board  of  Public  Works  of  Indianapolis, 
Ind..  has  adopted  resolutions  for  street  im- 
provements on  which  the  estimate  of  cost  is 
$63,643.  The  following  streets  are  listed  for 
improvement:  Broadway,  from  32d  to  34th 
Sts.,  estimate  $12,933;  Bolton  Ave.,  from 
Washmgton  St.  to  Lowell  Ave.,  estimate 
$5,971  ;  Martindale  Ave.,  from  Roosevelt  Ave. 
to  16th  St.,  estimate  $11,900;  31st  St.,  from 
Delaware  St.  to  Central  Ave.,  estimate  $7,482 ; 
21st  St.,  from  Talbott  to  Central  .\ves.,  esti- 
mate $10,457.  Contracts  will  be  let  during  the 
winter. 

Iowa. 

The  City  Council  of  Belle  Plaine,  la.,  is 
making  investigations  relative  to  paving  mate- 
rials. It  is  nroposed  to  pave  Main  St.  and  one 
or  two  of  the  principal  residence  streets  next 
spring.     L.  S.  Abbott  is  City  Engineer. 

The  City  Commissioners  of  Charles  City, 
la.,  will  shortly  advertise  for  bids  for  the  pav- 
ing of  Strand  St.,  between  19th  and  20th  Sts., 
using  a  concrete  base  with  vitrified  brick.  City 
Engineer  W.  S.  Beattie  has  estimated  the  cost 
of  the  work  at  $5,385  for  a  4-in.  base. 

The  City  Council  of  Cedar  Falls,  la.,  plans 
to  pave  6th  St.,  from  Washington  St.  to  the 
hospital  grounds,  a  distance  of  about  seven 
blocks.  It  is  probable  that  the  cross  streets 
will  also  be  paved. 

Kansas. 

The  City  Commission  of  Emporia,  Kans., 
has  passed  a  resolution  providing  for  the  pav- 
ing of  5th  and  7th  Aves.,  from  Exchange  to 
Rural  Sts.,  including  20  blocks. 

Louisiana. 

The  Police  Jury  of  Jefferson  Parish,  Gretna, 
La.,  has  appointed  a  committee  to  make  ar- 
rangements for  receiving  bids  for  work  on  the 
roads  in  the  first  and  second  districts,  created 
several  months  ago,  and  for  which  purpose  a 
bond  issue  of  $200,000  will  be  made. 

The  Lafourche  Police  Jury,  Thibodaux,  La., 
has  appointed  a  committee  on  good  roads  to 
consult  with  the  State  Board  of  Engineers' 
highway  department  relative  to  the  building  of 
a  model  paved  road  in  that  parish. 

The  City  Council  of  Donaldsonville,  La.,  is 
having  an  ordinance  prepared  providing  for 
the  construction  of  cement  sidewalks,  8  ft.  in 
width,  along  both  sides  of  Railroad  Ave. 

Maryland. 

The  Paving  Commission  of  Baltimore,  Md., 
has  decided  to  put  eight  additional  streets  un- 
der contract  this  year,  as  follows :  William 
St.,  from  West  to  Clement ;  Presstman  St., 
from  Druid  Hill  Ave.  to  Linden  Ave.;  Robert 
St.,  from  Eutaw  PI.  to  Linden  Ave. ;  Laurens 
St.,  from  Pennsylvania  Ave.  to  Druid  Hill 
Ave. ;  Wilson  St.,  from  Madison  .^ve.  to 
Eutaw  PI.;  Charles  St.,  from  Barre  to  Hill; 
Gold  St.,  from  Druid  Hill  Ave.  to  Madison 
Ave. ;  Laurens  St.,  from  Eutaw  PI.  to  Linden 
Ave. 

Massachusetts. 

®James  Doherty  of  Boston,  Mass.,  has  been 
avifarded  the  contract  by  Commissioner  of 
Public  Works.  L.  K.  Rourke,  Boston,  for  the 
construction  of  macadam  roadway  in  Betham 
Road,  between  Draper  St.  and  Robinson  Ave., 
Dorchester,  at  $950. 

Following  bids  were  received  by  the  Essex 
County  Comissioners,  Salem,  Mass.,  for  the 
construction  of  a  highway  from  the  puniiiin.g 
station  on  Water  St..  Lawrence,  to  Bartlctt's 
Brook,  in  Methuen.  along  the  Merrimac  River: 
William  J.  Carroll,  Lawrence,  ^,218;  Con- 
ners     Bros.,     Lowell,     $-54,096;     Timothy     A. 


.Moymhan,  South  Hamilton,  $56,653;  Joseph 
Wagenback  &  Sons,  Lawrence,  $58,156-  estate 
of  M.  O'Mahoney,  Lawrence,  $66,590. 

Michigan. 

City  Engineer  H.  E.  Terry  of  Flint,  Mich., 
has  presented  his  estimates  to  the  Common 
Council  of  the  cost  of  graveling  a  number  of 
the  streets  of  the  city  over  which  there  is  con- 
siderable tratfic.  The  estimated  cost  for  16 
miles  of  road  is  $63,460.  The  list  of  streets 
and  the  estimates  are  as  follows:  Corunna 
Road,  Durand  St.  to  city  limits.  1,647  ft., 
$1,2.35;  Court  St.,  Avon  St.  to  city  limits.  5,001 
ft.,  $.3,750;  Court  St.,  Thread  Creek  to  city 
limits,  7,111  ft.,  $.5,333;  Davison  Road,  Rich- 
field Road  to  city  limits,  1,325  ft.,  $994 ;  Durand 
Road,  Court  St.  to  Corunna  Road,  572  ft., 
$429;  Fenton  Road,  P.  M.  R.  R.  to  city  hmits, 
4,492  ft.,  $.3,369;  15th  St.,  Saginaw  St  to  Pine 
St.,  841  ft.,  $631;  Flushing  Road,  6th  Ave  to 
city  hmits,  2,064  ft.,  $1,548;  Industrial  Ave., 
Leith  St.  to  Stewart  Ave.,  3,892  ft.,  $2,919; 
Kearsley  St.,  Walnut  St.  to  city  limits,  4,645 
ft.,  $3,484;  Lapeer  St.,  8th  St.  to  city  limits. 
5,298  ft.,  $.3,973;  Lippincott  Blvd.,  Pine  St.  to 
city  limits,  4,181  ft.,  $3,136;  Milk-r  Road  Court 
St.  to  city  limits,  5,350  ft.,  $4,013;  Pine  St, 
15th  St.  to  Lippincott  Blvd.,  660  ft.,  $495; 
Richfield  Road,  Gilkey  bridge  to  city  limits 
8.666  ft.,  $6,500;  Saginaw  St.,  Parkland  St.  to 
city  limits,  .5,502  ft.,  $4,172;  Saginaw  St..  Peer 
Ave,  to  city  limits,  945  ft.,  $709;  6th  .\ve., 
Begole  St.  to  Stevenson  St..  1,214  ft..  $910; 
Stewart  Ave.,  Saginaw  St.  to  Water  Works, 
4.988  ft.,  $3,741;  St.  John  St..  Halsev  St.  to 
Stewart  Ave.,  4,655  ft.,  $3,491 ;  Stockdale  Road. 
Detroit  St.  to  Pasadena  Ave.,  7,655  ft.,  $5,740; 
12th  St.,  Saginaw  St.  to  Fenton  Road,  3,850 
ft.,  $2,888. 

The  Board  of  Supervisors,  Bessemer.  Mich., 
has  voted  the  sum  of  $10,000  to  the  Road  Com- 
missioners to  gravel  the  new  trunk  road  be- 
tween Lake  Gogebic  and  Wakefield,  and  for 
the  grading  and  bridging  of  the  trunk  road  be- 
tween Watersmeet  and  the  Iron  County  line. 

The    citizens    of    Monroe,    Mich.,    will    vote 
shortly   on   the   question   of   issuing   bonds    t 
the  amount  of  $25,000  for  paving  purposes. 

Minnesota. 

The  Countv  Commissioners,  Minneapolis, 
Minn.,  have  adopted  a  resolution  ordering  con- 
struction of  concrete  pavement  on  the  Lake 
St.  extension  from  St.  Louis  Park  to  Deep- 
haven,  a  distance  of  nearly  six  miles.  The  es- 
timated cost  of  the  work  is  $60,000. 

The  County  Commissioners,  Minneapolis, 
Minn.,  contemplate  constructing  a  concrete 
highway  from  Minneapolis  to  Lake  Minne- 
tonka.  beginning  at  the  end  of  the  pavement 
on  Lake  St.  at  St.  Louis  Park.  The  estimated 
cost  of  the  road  is  $10,000. 

Mississippi. 

^Bids  will  be  received  until  Dec.  5  by  Com- 
missioners of  Highways,  1st  and  5th  Districts, 
Jackson  Miss.,  for  the  construction  of  a  gravel 
roadway  on  the  Terry  Sand-Clay  Road. 

District  No.  1  of  Lincoln  County,  Miss.,  on 
Dec.  2  received  bids  for  the  sale  of  bonds  to 
the  amount  of  $50,000  for  good  roads.  Brook- 
haven  is  the  county  seat. 

The  Board  of  Supervisors,  Natchez,  Miss., 
on  Nov.  27  held  a  special  meeting  for  the  pur- 
pose of  adopting  the  specifications  for  good 
roads  and  preparing  the  advertisement  solicit- 
ing bids  for  the  construction  of  the  roads. 
Bonds  in  the  amount  of  $150,0t)0  have  been 
issued  by  .'\danis  County  for  good  roads. 

Missouri. 

®The  St.  Louis  County  Court  has  awarded 
contracts  for  work  on  the  county  roads  during 
the  winter,  including  the  making  of  St.  Charles 
rock  road  to  complete  with  the  transstate 
highway,  to  Burger  Bros,  of  Hodiamont.  More 
than  20,000  cu.  yds.  of  grading  will  be  neces- 
sary on  the  road  before  the  Telford  paving 
can  be  laid.  The  improved  part  of  the  road 
now  ends  at  Taussig  Ave,  Honlils.  a  little 
more  than  two  mile.'^  east  of  the  hi.nliway 
bridge  over  the  Missouri  River  at  St.  Charles. 

The  Board  of  Public  Works  of  St.  Joseph. 
Mo.,     has     directed     City     Engineer     Charles 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Campbell  to  prepare  ordinances  for  paving 
Market  St.,  Washington  Ave.  to  Third  St.. 
with  brick  blocks,  and  for  grading  14th  Si.. 
Olive  to  Sacramento  St. 

Nebraska. 

The  Lancaster  County  Commissioners,  Lin- 
coln, Neb.,  H.  E.  Wells  clerk,  rejected  all  bids 
received  Nov.  22  for  the  grading,  curbing  an<l 
paving  (if  of  brick)  and  grading  and  paving 
(if  of  asphaltic  concrete)  the  roadway  on 
road  No.  667,  known  as  West  P  St.,  from 
point  about  360  ft.  west  of  the  C.  B.  &  Q.  R. 
R.  track,  the  pavement  to  be  16  ft.  in  width 
and  appro.ximately  2,940  ft.  in  length. 

No  bids  were  received  on  Nov.  26  by  Hall 
County  Judge,  Grand  Island,  Neb.,  for  im- 
proving and  repairing  a  road  commencing  at 
the  last  half  section  of  Washington  township 
between  Sections  17  and  20,  thence  west 
through  Center  and  Harrison  townships,  a 
total  distance  of  12%  miles.  The  work  will 
probably  be  readvcrtised.  G.  E.  Neumann  is 
County  Clerk. 

The  Burlington  and  Union  Pacific  Railway 
companies  have  agreed  to  pave  2d  St..  betweeii 
Court  and  Ella,  and  also  to  repair  the  curbing 
and  walk,  in  Beatrice,  Nebr. 

New    Jersey. 

•J-Bids  will  be  received  until  Dec.  11,  it  is 
reported,  by  the  Board  of  Chosen  Freeholders. 
Freehold,  N.  ]..  for  the  cunstruction  of  the 
3d  section  of  the  Red  Bank-Holmdel  Road  in 
Monmouth  County.  G.  D.  Cooper,  60  Broad 
St..   Red    Bank,   N.  J.,  is   County   Engineer. 

•|«Hids  will  be  received  until  U  a.  m.,  Dec. 
|u,  by  Road  Committee.  Board  of  Chosen 
Freeholders,  Camden,  N.  J.,  for  improving  the 
road  leading  from  Blackwood  to  Clementon 
in  accordance  with  the  plans  and  specifications, 
and  in  accordance  with  a  request  for  an  addi- 
tional bid  for  two  types  of  surface  used  on 
different  portions  of  the  road.  .MI  on  file  with 
the  State  Road  Department  at  Trenton,  N.  J. ; 
also  with  Fred.  W.  George,  Clerk  of  Board  of 
Chosen  Freeholders,  Court  House.  Camden. 
X.  J.  John  Prentice.  Director;  J.  J.  .\lbert- 
son.  Countv  Engineer. 

The  Board  of  Freeholders,  Hackensack.  N. 
J.,  has  rejected  the  bids  received  some  time 
ago  for  the  improvement  of  .^nderson  .\ve., 
extending  from  Main  St.,  Fort  Lee,  to  Bull's 
Ferry  road,  at  the  Hudson  County  line.  New- 
bids  will  be  asked. 

New  Mexico. 
The  citizens  of  Dona  .\na  County,  N.  Mex.. 
on  Dec.  28  will  vote  on  the  issuance  of  bonds 
to  the  amount  of  $100,000  for  the  construction 
of  good  roads.  W.  S.  Giliam  is  a  member  of 
the  Road  Board. 

New  York. 
4*Bids  will  be  received  until  11  a.  m.,  Dec. 
7.  by  Department  of  Public  Works,  Francis  G. 
Ward,  Commissioner.  Buffalo,  N.  Y.,  for  the 
work  and  supplies  included  in  each  descriptive 
paragraph  following :  For  macadamizing  or 
paving  Dunstan  .-Kve.,  26  ft.  wide  from  the 
east  curb  line  of  Skillen  St.  to  the  west  line  of 
Kenmore  .-Vve.  with  each  kind  of  pavement  for 
laying,  of  which  specifications  have  been  filed 
by  the  Commissioner  of  Public  Works.  For 
macadamizing  or  paving  Wiley  .-Vve..  26  ft. 
wide  from  the  east  curb  line  of  Skillen  St.  to 
the  west  line  of  Kenmore  .\ve.  with  each  kind 
of  pavement  for  laying,  of  which  specitications 
have  been  filed  by  the  Commisisoncr  of  Public 
Works.  For  macadamizing  or  paving  .-Mlic- 
inarle  St.,  26  ft.  wide  from  the  north  curb  line 
of  Doyle  .-Vve.  to  about  335  ft.  northerly  there- 
from with  each  kind  of  pavement  for  laying, 
of  which  specifications  have  been  filed  by  the 
Commissioner  of  Public  Works.  For  mac.td- 
amizing  or  paving  Scabrook  St..  26  ft.  wide 
from  the  north  curb  line  of  Doyle  .-Vve.  to 
about  217  ft.  northerly  therefrom  with  each 
kind  of  pavement  for  laying,  of  which  speci- 
liiations  have  been  filed  by  the  Commissioner 
of  Public  Works.  For  macadamizing  or  pav- 
ing Belmont  St.,  26  ft.  wide  from  the  north 
curb  line  of  Doyle  .\ve.  to  about  277  ft.  north- 
erly therefrom  with  each  kind  of  pavement  for 
laying,  of  which  specifications  have  been  filed 
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bv  the  Commissioner  of  Pul)lic  Works.  For 
repaying  Eagle  St.,  32  ft.  wide  from  the  west 
curb  line  of  I'ine  St.  to  the  west  curb  line  of 
Jefferson  St.  except  the  crossing  of  Spring  St. ; 
also  except  the  space  occupied  bv  the  street 
railway  tracks  and  two  f.t.  outside  the  same, 
with  each  kind  of  pavement  for  laying,  of 
which  specifications  have  been  filed  by  the 
Commissioner  of  Public  Works. 

•J'Bids  will  be  received  until  10:3il  a.  ni.. 
Dec.  lU,  by  Cyrus  C.  Miller,  president  of  the 
borough  of  Bronx.  New  York  city,  for  the 
improvement  of  streets  under  nine'  contracts, 
the  largest  being  No.  8,  as  follows:  For  con- 
structing a  sewer  and  appurtenances  in  Treni- 
out  Ave.,  between  Theriot  Ave.  and  Rosedale 
Ave.,  together  with  all  the  work  incidental 
thereto.  The  engineer's  estimate  of  the  work 
is  as  follows :  321)  lin.  ft.  of  concrete  sewer,  42 
ins.  by  -51!  ins.;  -53  lin.  ft.  of  concrete  sewer.  32 
ins.  by  44  ins. ;  tio8  lin.  ft.  of  pipe,  sewer,  24- 
in. :  .J  lin.  ft.  of  pipe  sewer,  18-in. ;  2(i!l  lin.  ft. 
of  pipe  sewer,  l-Vin. :  1,080  lin.  ft.  of 
pipe  sewer,  12-in. ;  124  spurs  for  house 
connections  over  and  above  the  cost  per 
linear  foot  of  sewer ;  23  manholes,  com- 
plete:  7  receiving  basins,  complete;  3,1.")0 
cu.  yds.  of  rock  e.xcavation ;  .j  cu. 
yds.  of  Class  "  B  "  concrete  ;  2.5, Oi HI  ft.  (B.  M.) 
of  timber;  .50  lin.  ft.  of  pipe  drain,  12-in.  to  24- 
in.  The  time  allowed  for  the  completion  of 
the  work  will  lie  200  consecutive  working 
days.  The  amount  of  security  required  will 
be  $14,000. 

®The  John  Johnson  Construction  Co.  of 
Buffalo,  N.  Y.,  has  been  awarded  the  con- 
tract for  grading  and  paving  the  proposed 
terminal  sites  and  approaches  at  Lockport,  N. 
Y.,  at  $48,440, 

®The     Board     of     Contract    &     Supply    of 

Yonkers,  N.  Y.,  has  awarded  the  contract  for 

the    construction    of    macadam    pavement    on 

Colgate   .\ve.,    t..    Fr.mk    J.    Kelly   at   $18,088. 

North  Dakota. 

The  City  Council  of  Minot,  N.  D.,  has  in- 
structed City   Engineer  E.  J.  Thomas  to  pre- 
pare plans  for  the  paving  of  eight  Ijlocks  of 
streets.     The    estimated   cost   is   $30,U(IO. 
Ohio. 

•I»Bids  will  be  recci\ed  until  11  a.  m.,  Dec. 
28,  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  improvement 
of  Gardner  Rd.,  from  East  Lake  Rd.  to  Lake 
Erie  in  Nottingham  and  Euclid  Townships, 
in  accordance  with  the  form  of  contract  and 
specifications  to  be  furnished  by  Frank  R. 
Lander,  County  Surveyor.  .\  certified  check 
for  $.500  must  be  filed  with  each  bid.  J.  F. 
Goldenbogen   is   Clerk. 

®Wilhelmi  &  Smith.  Columbus  Bklg.. 
Cleveland,  O..  have  been  awarded  the  contract 
by  the  village  of  Euclid,  O.,  Fred  H.  Shoaff 
clerk,  for  the  construction  of  the  Church, 
Lloyd  and  Dill  roads. 

The  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O..  J.  F.  Goldenbogen 
ceived  Nov.  2<l  for  the  improvement  of  Gard- 
ner Road  from  East  Lake  Road  to  Lake  Erie 
in  Nottingham  and  Euclid  townships.  The 
work  is  being  readvertised. 

The  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  J.  F.  Goldenbogen 
clerk,  rejected  all  bids  received  Nov.  23  for 
the  improvement  of  Barton  Road,  from  Coe 
Ridge  Road  to  westerly  county  line  to  01m- 
stead  Township.  The  work  is  being  readver- 
tised. 

Elba  Howell.  Zancsville,  O..  submitted  the 
lowest  bid  on  Nov.  20  to  the  Department  of 
Public  Service,  .\.  J,  Voll  clerk.  Zauesville.  for 
the  grading  of  Warwick  .\ve. 

A  resolution  was  recently  introduced  in 
City  Council  of  Canton,  O..  requesting  City 
Engineer  Phil  Weber  to  furnish  an  estimate 
on  the  cost  of  paving  West  Tuscarawas  St., 
from  the  square  to  Harrison  .Ave.,  with 
creosote  block. 

The  Tuscarawas  County  Commissioners, 
New  Philadelphia,  and  the  Stark  County 
Commissioners,  Canton,  O.,  plan  to  connect 
Canton  and  Canal  Dover  by  a  paved  hi.gliwav. 
The  distance  between  the  two  cities  is  22 
miles. 

City   Engineer   M.   J     Bahin   of    Springfield, 


O.,  is  preparing  plans  and  estimates  on  sev- 
eral important  improvements,  which  will  in- 
clude the  paving  of  the  following  streets : 
Pleasant  St.,  from  Yellow  Springs  St.  to  the 
Old  Dayton  Rd. ;  Yellow  Springs  St.,  from 
State  St.  to  the  corporation  line ;  Winter  St., 
from  the  first  allev  north  of  Mulberry  St.  to 
Liberty   St. 

Oregon. 
The  City  Council  of  I'ortland.  Ore.,  on 
Nov.  24,  awarded  the  following  contracts 
for  street  improvements :  First  St.,  from 
Burnside  to  Davis — relaying  stone  block 
pavement,  Montague-O'Reilley  Co.,  $8,6.54 ; 
East  21st  St.,  from  East  Stark  to  East  Oak — 
gravel  bitulithic.  Pacific  Bridge  Co.,  $1,341: 
Patton  St.,  from  Jarrett  St.  to  Portland  Blvd. 
— grading  and  concrete  curbs  and  walks,  O. 
M.  Patton,  $2,-540;  Humboldt  St..  from  Den- 
ver to  Gay — grading  and  concrete  curbs  and 
walks,   A.  'Beck.  $2,580. 

Pennsylvania. 

,^Bids  will  be  receivetl  until  Dec.  10  (read- 
vertisement  of  work  for  which  bids  were  re- 
jected Nov.  20)  by  ,\.  M.  Duk.  borough  clerk. 
West  Newton,  Pa.,  for  the  construction  of  a 
sanitary  sewer  in  certain  streets.  Contract  No. 
1  includes  the  followin.g:  The  construction  of 
a  sanitary  sewer  on  Main  St.  from  .Main  and 
Second  Sts.  to  the  Youghioghcny  River.  Con- 
tract No.  2  includes  the  following :  The  con- 
struction of  a  sanitary  sewer  on  Water  St.. 
from  Vine  St.  to  Main  St.  Plans  and  specifi- 
cations can  be  seen  and  liiddin.g  blanks  ob- 
tained at  the  office  of  the  liorough  clerk. 

Tennessee. 

^Bids  will  be  received  until  7  p.  m..  Dec. 
10,  by  W.  R.  Pouder,  Recorder,  Johnson  City, 
Tenn.,  for  constructing  sewers,  concrete  curb 
and  gutter,  and  street  paving  with  brick, 
asphalt,  bitulithic,  tarvia,  asphaltic  concrete, 
wood  block,  trranitold  or  concrete,  for  Im- 
provement Districts  Nos.  17,  18,  10  and  20, 
according  to  plans  and  specifications  in  the 
office  of  the  City  Engineer.  .Approximate 
quantities:  2,0(io  cu.  yds.  excavation,  18,0(1(1 
sq.  yds.  street  paving,  14,540  lin.  ft.  curb  and 
gutter,  4,8(10  lin.  ft.  ti-in.  sewer  connections. 
Ill  Hianholes,  4,2(1(1  lin.  ft.  8-in.  vitrified  sewer. 
Each  bid  must  he  accompanied  by  a  certified 
check  equal  to  Id  per  cent  of  the  amount  of 
the  bid  as  a  guarantee  of  the  good  faith  of 
the  bidder.  Bids  are  asked  for  payable 
either  in  cash  or  -5%  per  cent  bonds,  at  the 
option  of  the  city. 

®The  Board  of  Comiuissiouers,  Chatta- 
nooga, Tenn..  has  passed  a  resolution  pro- 
viding for  paving  of  Whiteside  St..  between 
25th  and  28th  Sts..  and  awarding  the  con- 
tract to  the  Key-.Aruold  Construction  Co..  at 
$7,355.  Brick  pavement  will  lie  laid  with 
asphalt    filler. 

Texas. 

®Ray  McDonald  of  .Austin,  Tex.,  has  been 
awarded  the  contract  by  the  Orange  Countv 
Commissioners,  Orange,  Tex.,  for  the  greater 
portion  of  70  miles  of  road  and  for  the  sur- 
facing of  about  25  miles  of  road  in  the 
county  with  .gravel.  The  roads  will  be  sur- 
faced 6  ins.  in  the  center  and  4  ins.  on  the 
edges,  making  an  average  depth  of  5  ins.  of 
gravel,  at  $3.50  per  cu.  yd.  Cleave  Acres 
of  Orange  County,  secured  the  contract  for 
gradin.e  six  miles  of  Terrv  and  Diana  Rd.. 
near  Duncan's  Woods.  Heliert  &  Heslip, 
Orange  County,  secured  contracts  for  grad- 
ing aliout  \Vi  miles  of  the  Cove  Rd.  at  $(i.ll 
rer  vd.,  the  Orange  and  Beaumont  Lqiper 
Rd.  from  Fuller's  store  to  the  .Adams  bayou 
bridge  at  $0.12%  per  yd.,  and  a  short  distance 
on  the  Echo  Rd.  at  the  same  price. 

The  committee  in  charge  of  the  proposed 
construction  of  good  roads  in  Smithville  pre- 
cinct of  BastroD  Countv.  Tex.,  held  a  meeting 
in  Smithville,  Tex.,  on  Dec.  2,  for  the  purpose 
of  letting  the  contract  for  surveying,  preparing 
estimates  and  supervising  the  building  of 
roails  out  of  the  $1(1(1,0(10  bond  issue. 

A  movement  has  been  launched  in  San 
.Antonio.  Tex.  to  vote  a  bond  issue  of  $.5.(100,- 
0(1(1  for  internal  improvements  in  the  city. 
The  greater  nortion  fif  the  sum  would  lie 
spent    in   building   streets   and    beautifying   the 


San   .Antonio   River.     A.   C.    Pancoast   is  Cit.\ 
Engineer. 

The  -Attorney  Cjeneral.  .Austin,  Tex.,  has 
approved  an  issue  of  $125,(100  (irimes  County 
road  district  bonds  of  District  No.  1.  Sixty 
miles  of  road  will  be  built  from  the  proceeds 
of  these  bonds.  .Anderson  is  the  county  seat 
of   Grimes   County. 

The  Chamber  of  Commerce  of  Temple, 
Tex.,  has  a  special  committee  that  is  working 
out  a  plan  whereby  the  remaining  unpaved 
portion  of  the  business  district  and  the 
greater  portion  of  residence  streets  may  be 
paved   with   permanent   jiavement    soon. 

The  city  of  Plainview,  Tex.,  contemplates 
paving  the  public  square  and  one  or  two 
blocks  each  way  from  the  square,  and  also 
North  Pacific  and  North  Covington  Sts.. 
leading  to  the  Santa  Fe  depot.  Bonds  will 
probably  be   issued   for  the  improvement. 

The  City  Council  of  Bonham,  Tex.,  has 
ordered  the  paving  of  North  Center  St.  P. 
C.  Thurmond  is  City  Engineer.  T.  J.  Mc- 
Dowell   is   Official    in    charge   of    Streets. 

The  .Attorney  General,  .Austin,  Tex.,  has 
approved  the  $3(i(i,0(iil  road  bonds  voted  by 
Wliarton  County  for  Road  District  No.  1. 
Wharton  is  the  county  seat  of  Wharton 
Countv. 

Washington. 

4>^Bids  will  be  received  until  Dec.  10,  by 
the  City  Council.  Wenatchee.  Wash.,  it  is  re- 
ported, for  paving  in  the  proposed  Wenat- 
cl'ee    .Ave.    Paving    District. 

®The  City  Council  of  Clarkston,  Wash., 
has  let  the  contract  for  the  construction  ot 
delinquent  cement  sidewalks  to  Chase  & 
Gustafson. 

®L.  I..;inning,  Hoyer  Ave.  and  Blue  St.. 
Walla  Walla.  Wash.,  has  been  awarded  the 
contract  by  the  County  Commissioners.  J.  \\'. 
Swcazy  clerk,  for  the  construction  of  Perma- 
nent liighway  No.  3,  at  $25,0(U|.  The  work  in- 
cludes building  of  a  macadam  highway  iVs 
miles  from  the  end  of  State  .Aid  Road  No.  00 
to  the  Oregon  state  line.  Bids  were  opened 
Nov.  23. 

The  Chelan  County  Commissioners,  We- 
natchee, Wash.,  plan  to  pave  Wenatchee  .Ave . 
north  from  the  city  limits  to  the  Wenatchee 
River  bridge. 

West  Virginia. 

Marshall  County,  \V.  Ya.,  recently  voted 
bonds  to  the  amount  of  $150,000  for  the  con- 
struction of  good  roads.  Nothing  definite  as 
to  the  kind  of  work  has  been  decided  on  yet 
and  probably  will  not  be  until  Jan.  I.  1913.  J. 
E.  Chase,  Moundsville,  \V,  Va.,  is  clerk  of  the 
County  Court. 

Wisconsin. 

The  Langlade  County  Board,  .Antigo,  Wis., 
has  adopted  a  report  whereby  approximately 
$20,00(1  will  be  spent  in  that  county  the  com- 
ing year  in  the  building  of  roads,  with  an 
additional  $5,(10(1  for  the  purchase  of  ma- 
chinery, including  at  least  one  heavy  roller. 
Thns.  W.  Humble,  R.  No.  4,  .Antigo,  is  High- 
way  Commissioner. 

The  County  Board  of  Supervisors,  Racine, 
Wis.,  has  appropriated  $8,000  for  the  enuip- 
ment  and  operation  of  the  county  grave!  pit 
at  Burlington.  Orders  for  equipment  will  be 
placed  at  once  so  that  the  pit  can  be  operated 
in  the  spring. 

Citixens  of  Marshfield  and  Grand  Rapids, 
Wis.,  plan  to  urge  the  County  Commissioners 
of  Wood  County.  Grand  Rapids,  to  appropri- 
ate $10,(10(1  as  a  starter  toward  a  30  mile  mac- 
adam roadway  between  the  two  cities. 
Canada. 

^•Bids  will  be  received  until  Dec.  Id.,  by 
the  City  Commissioners,  Edmonton.  .Alta . 
it  is  rerorted.  for  the  construction  of  ap- 
nroxunatclv  400.000  sq.  yds.  of  asphalt  and 
biti'I'thi.-   r.nveivent. 

Chief  Engineer  J.  F.  Whitson  of  the  Crown 
Lands  Department.  Toronto,  Out.,  recently 
conferred  with  the  Board  of  Trade  of  Fort 
Frances,  Out.,  in  regard  to  the  appropriation 
of  money  required  for  the  highway  to  be  built 
between  Fort  Frances  and  Rainy  River.  The 
cost  of  this  road,  which  will  be  00  miles  long, 
will  exceed  $200,0n0. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Alabama. 


®-l 


I  he  Board  of  Mobile  Countv  Conuuis- 
sioners,  Mobile,  Ala.,  has  received 'the  follow- 
ing bids  for  the  construction  of  a  bridge  over 
Dog  River.  The  bidders  were :  W.  T.  Yomig, 
Vicksbnrg,  Miss.,  who  bid  $17,900  for  a 
through  steel  bridge ;  draw  span  complete  with 
foirndations  and  wooden  approaches,  $12,100; 
Southern  Bridge  Co.,  $18,100  and  $12,100;  Aus- 
tin Bros.,  $18,490  and  $12,700;  Nashville 
Bridge  Co.,  $17,500  and  $11,450;  Jett  Bros. 
Contracting  Co.,  $18,600  and  $7,700,  pile  ap- 
proaches with  fenders;  S.  L.  Christie,  pile  ap- 
proaches only  $3,604,  The  Nashville  Bridge 
Co.  was  awarded  the  contract. 

Arkansas. 

®Hannon  &  Mickey  of  St.  Louis  were 
awarded  the  contract  for  constructing  the  3d 
St.  viaduct  in  Little  Rock,  Ark.  Following 
are  the  firms  and  the  amount  of  their  bids: 
Kansas  Citv  Bridge  Co.,  Kansas  City,  Mo., 
$92,632;  Austin  Bros.,  Dallas,  $9-2,293;  Gould 
Construction  Co.,  Davenport,  Iowa,  $91,785; 
Mississippi  Valley  Construction  Co.,  $98,584 ; 
William  P.  Carmichael  Co.,  St.  Louis,  $92,- 
334.20;  Fox  Construction  Co.,  El  Reno,  $93,- 
865.50 ;  Reinhart  &  Donovan,  Oklahoma  Citv, 
$86,078;  J.  A.  Omberg.  Jr.,  Memphis.  $91.-322; 
Hannon  &  Hickey,  St.  Louis.  $83,034;  Gibson 
&  Dillingham,  Little  Rock,  $88.908 ;  Stewart  & 
McGehee  Construction  Co.,  $88,542.  P.  J. 
Hannon,  president  of  the  successful  firm,  said 
work  on  the  viaduct  would  be  started  as  soon 
as  material  can  be  placed  on  the  ground.  It  is 
expected  the  structure  will  be  completed  by 
early  spring.  The  viaduct,  which  is  to  be  of 
reinforced  concrete  construction,  will  span  the 
tracks  of  the  Iron  Mountain  and  Rock  Island 
railroads  at  W.  3d  St.  It  will  carry,  in  addi- 
tion to  the  roadways  and  walks  for  pedes- 
trians, double  tracks  for  the  Pulaski  Heights 
line  of  the  Little  Rock  Railway  and  Electric 
Co. 

California. 

•J»Bids  will  be  received  until  2  p.  ni..  Feb.  1. 
by  Lieut.  Col.  W.  W.  Forsyth,  Acting  Supt., 
Yoseniite  National  Park,  Yosemite,  Calif.,  for 
the  construction  of  four  reinforced  concrete 
arch  highway  bridges  as  follows :     Bridge  No. 

1,  one  arch,  105-ft.  span,  12%-ft.  rise  and.  36 
ft.  clear  width.  Bridge  No.  2.  one  arch.  20-ft. 
span,  rise  3%  ft.,  width  17%  ft.  over  all  at 
crown.    Bridge  No.  3,  same  dimensions  as  No. 

2.  Bridge  No.  4,  two  arches,  20-ft.  span  each, 
rise  3%  ft.  and  width  17y2  ft.  over  all  at 
crown.  Bidders  must  bid  on  each  bridge  sep- 
arately, but  may  give  a  lump  bid  on  all  four 
bridges,  or  on  any  two  or  any  three  of  the 
bridges.  The  bridges  are  to  be  constructed 
on  the  floor  of  the  Yosemite  Valley  and  it  is 
suggested  that  prospective  bidders  personally 
inspect  the  various  sites  before  submitting  pro- 
posals. Each  bid  must  be  accompanied  by  cer- 
tified check  for  $500,  payable  to  the  order  of 
the  Secretary  of  the  Interior.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  Board  of  Trustees,  according  to  infor- 
mation from  San  Jacinto,  Calif.,  has  approved 
plans  and  will  advertise  for  bids  shortly  for 
the  construction  of  a  bridge  across  the  San 
Jacinto  River  at  E.   Main   St. 

The  Eldora  County  Board  of  Supervisors, 
Placerville,  Calif.,  has  agreed  to  provide  free 
rights  of  way  and  to  construct  bridges  aloi;g 
the  route  of  the  State  Highway. 

Colorado. 

®The  Levy  Construction  Co.,  630  -Symes 
Bldg.,  Denver,  Colo.,  has  been  awarded  con- 
tracts for  the  construction  of  two  bridges  in 
Albany  County,  Wyo.,  as  follows :  75-ft,  span 
steel  bridge  over  the  Rock  River,  $1,592,  sub- 
structure of  concrete,  including  excavation,  $8 
per  cu.  yd. ;  two  75-ft.  spans  at  Rosier,  $3,084. 
concrete  substructure  including  excavation,  $8 


per  cu.  yd.     T.  Thcrkildsen,  Laramie,  Wye,  is 
County  Clerk.     Bids  were  opened  Nov.  14 

Advices  from  Pueblo,  Colo.,  state  that  the 
County  Commissioners  have  called  for  bids 
for  tlie  construction  of  a  two-span  bridge 
across  the  .Vrkansas  River  at  Avondalc.  The 
plans  are  now  at  the  office  of  the  commission- 
ers, where  they  can  be  seen  by  prospective 
bidders.  It  is  estimated  that  the  bridge  will 
cost  approximately  $5,000. 

The  Board  of  Public  Works,  according  to 
advices  from  Denver,  Colo.,  has  finally  de- 
cided upon  the  construction  of  a  viaduct  from 
Downing  and  30th  Sts.  to  the  stock  yards 
instead  of  the  proposed  subway.  The  cost  of 
the  improvement  will  be  about  $500,000.  The 
liaduct  will  start  at  36th  and  l^owning  Sts. 
and  a  concrete  and  steel  span  will  extend  to 
38th  and  Wazee  Sts.  A  hard  roadway  will 
run  past  the  Omaha  and  Grant  smelters  as 
far  as  the  Colorado  &  Southern  tracks.  A 
second  steel  and  concrete  span  will  cross  the 
tracks,  teaching  as  far  as  46th  and  Franklin 
Sts.  A  branch  from  Walnut  and  38th  Sts. 
will  connect  with  the  first  span  of  the  viaduct, 
enabling  wagons  to  enter  the  viaduct  from 
38th  St.  Street  cars,  pedestrians  and  vehicles 
will  have  the  use  of  the  viaduct.  A.  L.  Fel- 
lows is  City  Engineer. 

E.  B.  Vande  Greg,  Denver,  Colo.,  Engineer, 
has  submitted  to  the  Board  of  Public  Works 
of  that  city  estimates  for  the  proposed  W. 
Colfax  Ave.  viaduct.  The  first  plan  is  for  a 
steel  viaduct,  which  would  cost  $954,240.  The 
second  is  for  a  concrete  structure,  to  cost 
$795,800;  the  third  for  a  concrete  and  steel 
viaduct,  which  would  cost  $718,160.  The  city 
will  pay  for  the  Larimer  St.  approach  to  the 
viaduct,  costing  $26,300.  The  cost  of  the  main 
viaduct  will  be  shared  by  the  city,  the  Tram- 
way company,  the  Denver  &  Rio  Grande,  the 
Colorado  &  Southern  and  the  Burlington  rail- 
roads. 

Delaware. 

The  Board  of  Park  Commissioners,  Wil- 
mington, Del.,  has  under  consideration  the 
construction  of  a  culvert  for  Elliott  Run,  be- 
tween 18th  St.  and  the  Park  Drive.  The  work. 
as  proposed,  will  cost,  it  is  estimated.  $1,650. 

Illinois. 

•|«Bids  will  be  received  until  10  a.  m.,  Dec. 
4  by  County  Committee  on  Roads  and  Bridges. 
Peoria,  III.,  at  the  office  of  the  County  Clerk, 
for  the  construction  of  bridge  located  in 
town  of  Hollis  near  ShoUs ;  town  of  Peoria 
over  Dry  Run;  towns  of  Richwoods,  bridge 
on  Peoria  and  .\lta  Road;  towns  of  Roose- 
lield  bridge  over  Nixon  Run;  town  of  Jubilee 
bridge  over  DufTy's  Creek.  .\11  the  work  ex- 
cept the  floors  will  be  done  of  steel  and  iron 
and   concrete   masonry. 

•f«Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  18,  for  furnishing  labor, 
materials,  etc.,  necessary  to  construct  the  sub 
and  superstructure  for  a  highway  bridge 
at  Wilson  .Ave.,  over  the  north  branch 
of  the  Chicago  River.  Some  of  the  items  com- 
posing bidding  sheet  are  as  follows:  (a)  for 
complete  removal  of  old  wooden  spans,  tini- 
lur.  approaches,  pile  bents,  etc.,  found  on 
bridge  site;  (b)  complete  superstructure,  con- 
sisting of  structural  steel  and  cast  iron  for 
river  spans,  sub-planking,  paving,  wheel 
guards,  sidewalks,  railings,  etc;  (c)  driving 
abutment  piles,  approximate  quantity,  3,200 
lin.  ft.;  (d)  furnishing  approximately  880  cu. 
yds.  Portland  cement  concrete  in  abutments 
and  hexagonal  shaped  posts  of  cylinders,  in- 
cluding forms,  staging,  etc..  excc])!  reinforce- 
ment; (e)  for  constructing  3.400  lin.  ft.  con- 
crete cylinder  forndation,  including  excava- 
tions, removal  of  water,  boulders,  etc.;  (f) 
furnishing  600  cu.  yds.  rubble  masonry  in  re- 
taining walls;   (g)   for  1,000  sq.  yds.  asphaltic 


macadam  pavement;  (h)  for  9(i,00<)  lbs.  rein- 
forcing bars  and  rods  furnished  and  erected 
m  place.  Cash  or  certified  check  for  $1,500 
must  accompany  proposal ;  $10  deposit  re- 
quired for  plans  and  specifications. 

•J«Bifls  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago,  111., 
until  11  a.  m.,  Dec.  9,  for  furnishing  the  labor, 
materials,  etc.,  necessary  to  make  necessary 
repairs  to  pile  protection  at  the  92d  St.  bridge, 
over  the  Calumet  River.  Bidding  sheet  as 
follows : 

®The  Committee  of  Supervisors  and  Road 
Commissioners  of  New  Milford  met  at  the 
court  house,  Rockford,  111.,  and  awarded  the 
contract  for  making  repairs  on  the  bridge  at 
the  mouth  of  the  Kishwaukec  River  to  the 
Rock  River  Bridge  Co.,  Dixon,  111.,  at  $2,751. 

®'rhe  Decatur  Bridge  Co.,  Decatur,  111.,  lias 
been  awarded  the  contracts  for  the  construc- 
tion of  two  bridges  in  Knox  Countv.  III.  One 
is  the  Palmer  bridge,  with  a  42-ft.  span,  which 
will  be  erected  for  $1,540,  and  the  other  is  a 
small  bridge  on  the  township  line  between 
Chestnut  and  Orange  townships,  the  contract 
price  for  which  is  $1,595. 

The  Rock  Island  County  Board  of  Super- 
visors will  hold  a  meeting  Dec.  9  at  Rock 
Island,  111.,  for  the  purpose  of  taking  up  the 
matter  of  constructing  a  bridge  over  the  Rock 
River  at  Colona. 

The  City  Council  of  Peoria,  III.,  has  adopted 
a  resolution  agreeing  to  grant  the  Chicago, 
Rock  Island  &  Pacific  R.  R.  the  use  of  Han- 
cock and  Irving  Sts..  in  return  for  a  roadwav 
80  ft.  wide  and  1,300  ft.  long  along  the  Illinois 
River.  The  company  also  agrees  to  construct 
a  new  viaduct  from  the  bridge  to  near  .\dams 
St 

Indiana. 

The  Lakeside  Improvement  .\ssociation.  Ft. 
Wayne.  Ind.,  has  called  a  special  meeting  to 
take  up  for  consideration  the  proposition  to 
improve  and  beautify  Columbia  St.  bridge,  pro- 
viding an  entrance  to  Lakeside.  L.  P.  Sharp 
is   President  of  the  .Association. 

Iowa. 

•f-Bids  will  be  received  until  noon,  Dec.  20, 
by  Board  of  County  Commissioners,  .Allama- 
kee County,  Waukon,  la.,  for  the  construction 
of  two  reinforced  concrete  bridges. 

Plans  are  about  complete  for  the  construc- 
tion of  the  proposed  new  bridge  and  viaduct 
over  the  Raccoon  River  and  the  railroad 
tracks  at  7th  St.,  and  a  public  meeting  will 
be  held  at  Des  Moines,  la.,  shortly  at  which  it 
is  believed  plans  will  be  approved.  Horace 
Susong  is   City   Clerk. 

Kansas. 

•{•Bids  will  be  receiveil  until  Jan.  8  by 
Morris  County  Board  of  Commissioners  at  the 
ofiice  of  G.  J.  Parker,  County  Clerk.  Council 
Grove,  Kans.,  for  the  construction  of  a  bridge 
over  Neosho  River,  estimated  to  cost  about 
$12,000.  A.  E.  Smith,  Council  Grove,  Kans., 
is   Engineer, 

The  Commissioners  of  Labette  County,  Os- 
wego, Kans..  and  Cherokee  County,  have  com- 
pleted arrangements  to  construct  the  old 
bridge  formerly  used  at  Clictopa  over  the 
Neosho  River  at  a  point  one  mile  south  of 
Stico  farm. 

The  Commissioners  of  Sedgwick  County. 
Wichita,  Kans,,  have  appropriated  $20.tXI0  for 
the  construction  of  three  bridges  and  have 
authorized  the  County  Clerk  to  advertise  for 
bids  for  the  work.  These  bridges  will  be 
located  as  follows :  Between  sections  1  and 
12,  in  Park  Township,  a  280-ft.  steel  structure 
with  creosotcd  pl.ink  lloor;  between  sections 
10  and  15,  in  Valley  Center  Township,  a  310-ft. 
steel  structure  with  creosotcd  plank  tloor;  be- 
tween sections  8  and  17,  in  Minneha  Township, 
a  32-ft.  steel  and  concrete  structure. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Kentucky. 

The  Commissioners  of  Letcher  County, 
Whitesburg,  Ky.,  liave  under  consideration  the 
construction  of  a  number  of  bridges  estimated 
to  require  an  expenditure  of  $10,000.  One 
will  span  the  North  Fork  at  Whitesburg,  con- 
necting the  business  sections  of  the  city  with 
the  Lexington  &  Eastern  Depot,  replacing  the 
old  county  bridge;  another  will  be  Ijuilt  across 
the  river  at  Mayking,  while  the  other  will  span 
the  river  at  Mouth  of  Rockhouse. 

Louisiana. 

The  Police  Jur\-  of  Washington  Parish, 
Franklinton,  La.,  has  ordered  the  construc- 
tion of  a  bridge  over  Peters  Lake,  near  Boga- 
lusa. 

Maine. 

At  the  coming  session  of  the  Maine  Legisla- 
ture the  question  of  rebuilding  the  Merrymeet- 
ing  Bay  bridge,  which  was  swept  away  by  the 
high  water  in  1896,  will  be  taken  up. 

Massachusetts. 

•I»Bids  will  1)0  receixed  until  10:.30  a.  m., 
Dec.  17,  by  Bristol  County  Commissioners, 
Taunton,  Mass.,  for  the  construction  of  a  high- 
way bridge  and  approaches  over  the  Acushnet 
River  in  the  citv  of  New  Bedford  and  town 
nf  Acushnet.  A"  certified  check  for  $.500  must 
be  filed  with  each  bid.  Plans  and  specifica- 
tions may  be  obtained  of  William  F.  Williams, 
Enaineer,  New  Bedford,  Mass. 

®The  contract  for  the  construction  of  a 
steel  bridge  at  Holvoke,  Mass..  has  been 
awarded  by  the  Boston  &  Maine  R.  R.  Co.  to 
the  Boston  Bridge  Works,  Boston.  Mass.  The 
work  will  require  approximately  135  tons  of 
steel. 

©Holbrook,  Cabot  &  Rollins,  Boston,  Mass., 
have  been  awarded  the  contract  by  the  Metro- 
politan Park  Commission,  Boston,  for  build- 
ing the  Stadium  bridge  over  the  Charles  River 
between  Boylston  St.,  Cambridge,  and  North 
Harvard   St.,   Brighton. 

Charles  M.  Slocuni,  City  Engmeer,  Sprmg- 
field,  Mass.,  has  recommended  to  the  Board  of 
Public  Works  the  construction  of  a  new  bridge 
over  the  river  at  Water  St.,  connecting  the 
city  with  the  west  side. 

Michigan. 

At  the  election  held  at  Michigamme,  Mich., 
recently,  the  proposition  to  raise  money  for 
the  construction  of  a  new  bridge  over  the 
Peshekee  River   carried  unanimously. 

Minnesota. 

The  Concrete  Steel  Engineering  Co..  New 
^'nrk  Citv,  is  said  to  have  completed  plans  for 
the  construction  of  the  proposed  new  bridge 
on  .3d  St.,  Minneapolis,  Minn.  William  P. 
Parker,  Minneapolis,  Minn.,  is  special  repre- 
sentative of  the  company. 

.•\niong  the  items  approved  for  the  city 
budget  for  1913  by  the  Conference  Committee, 
St.  Paul,  Minn.,  is  one  amounting  to  $4.5,000 
for   the   construction  of  bridges. 

Mississippi. 

^•Bids  will  be  received  until  noon,  Dec.  19. 
by  Board  of  Adams  County  Supervisors, 
Natchez,  Miss.,  for  the  construction  of  two 
bridges  in  connection  with  highway  work 
mentioned  under  Roads  and  Streets  in  this 
issue. 

Missouri. 

•I«Bids  will  be  received  until  2  p.  m.,  Dec. 
10,  by  Board  of  Public  Works.  Kansas  City, 
Mo.,  for  widening  the  Main  St.  viaduct,  a 
steel  structure,  and  the  North  approach  there- 
of. Plans  and  specifications  may  be  obtained 
of  Waddell  &  Harrington,  Orear-Leslie  Bldg.. 
Kansas  Citv.  Mo.,  on  a  deposit  of  $10. 

The  City  Council  of  Joplin,  Mo.,  has  in- 
structed Street  Commissioner  William  Ash  to 
close  the  roadway  of  the  Broadway  bridge, 
wdiich  has  been  declared  unsafe.  It  is  hoped 
to  have  work  started  on  a  new  structure  to 
replace  the  old ,  bridge  within  a  short  time. 
Estimates' are  now  being  prepared  for  steel 
and  reinforced  concrete  structures. 


Montana. 

©The  contract  for  the  construction  of  a 
steel  bridge  over  the  Jefferson  River  at  Silver 
Star,  Madison  County,  Mont.,  has  been 
awarded  to  the  Continental  Bridge  Co.,  Minne- 
apolis, Mmn..  at  $.5,,'i72.  R.  S.  Bailey,  Vir- 
ginia City,  Mont.,  is  Clerk  of  the  Board  ot 
County   Commissioners. 

®The  Board  of  Gallatin  County  Commis- 
sioners, Bozeman,  Mont.,  has  awarded  the  con- 
tract for  the  superstructure  of  the  bridge  over 
the  Gallatin  River  between  Trident  and  Three 
Forks  to  J.  F.  Harrington,  Missoula,  Mont^  at 
$1,49.5.     The  work  is  to  be  completed  by  Dec. 

The  following  bids  were  received  Nov.  '26 
by  the  Commissioner  of  Indian  .\ffairs,  Wash- 
ington, D.  C,  for  erecting  a  riveted  steel 
highway  bridge  across  the  Little  Big  Horn 
River.  Crow  Indian  Reservation.  Mont. :  Illi- 
nois Steel  Bridge  Co.,  Omaha,  Neb.,  $10,000; 
Patterson-Burghart  Construction  Co.,  Denver, 
Colo.,  $7,696;  James  J.  Burke  &  Co..  Salt 
Lake  City.  Utah.  $10,319;  Continental  Bridge 
Co,  Peotone,  111.,  $9,875  for  yellow  pine,  $9,. 
095  for  fir;  Hennepin  Bridge  Co..  Minneapo- 
lis Minn  $8,.388 ;  Omaha  Structural  Steel 
Works,  Omaha,  Neb.,  $7,925:  A.  T.  Bayne  & 
Co,  Minneapolis,  Minn.,  $7,990  for  12-in. 
stringers,  $7,700  for  10-in.  stringers,  $7^.)90  for 
9-in  stringers;  Monarch  Engineering  Co.,  Fall 
Citv  Neb,  $9,295;  Midland  Bridge  Co..  Kan- 
sas' City,  Mo.,  $9,787;  Security  Bridge  Co.. 
Minneapolis.   Minn.,  $7,913. 

Nebraska. 

®Burke-Cochrane  Construction  Co.,  Lincoln, 
Nebr.,  has  been  awarded  the  contract  by  Sani- 
tary District  No.  1.  Lancaster  County  and  the 
Park  Committee,  303  Brownell  Block,  Lin- 
coln, Nebr.,  for  the  construction  of  a  rein- 
forced concrete  conduit  bridge  at  $:^,9ii(>.  I  he 
work  includes  everything  with  the  exception 
of  excavation,  which  was  awarded  to  another 
company  at  $0,17  2-5  per  cu.  yd.,  amounting 
to  4.0011  yds.     Bids  were  opened   Nov.  25. 

State  Engineer  D.  D.  Price,  Lincoln.  Neb., 
has  reached  an  agreement  with  the  farmers 
in  Saunders  County  in  regard  to  the  matter 
of  constructing  a  state  aid  bridge  over  the 
Platte  River  at  North  Bend.  The  state, 
through  Mr.  Price,  will  agree  to  build  proper 
protection  above  and  below  the  bridge  and  the 
district  is  to  build  its  own  dike  at  a  low  place 
along  the  banks  of  the  river  to  keep  the  over- 
How  of  the  river  off  the  land 
New  Mexico. 
.\t  a  recent  meeting  of  the  .\lbu(|uerque.  i\. 
Mcx.,  Good  Roads  .Association  a  committee 
was  appointed  to  take  up  with  the  Board  of 
County  Commissioners  the  matter  of  repairing 
the  Barelas  bridge. 

New  Jersey. 
®It  is  stated  that  the  Pennsylvania  Railroad 
Co.  has  awarded  the  contract  for  the  construc- 
tion of  the  bridge  over  the  Belvidere  tracks  of 
the  Belvidere  Division  of  its  lines  at  Prospect 
St..  Trenton,  N.  J.,  to  Bryan  &  Seward.  Phila- 
delphia. Pa. 

New  York. 

•I-Ilids  will  be  recei\'ed  until  noon.  Dec.  5, 
by  Superintendent  of  Public  Works,  .Mbany. 
N.  Y.,  Duncan  W.  Peck,  for  the  construction 
of  a  highway  bridge  over  the  Erie  Canal  at 
Mathews  Ave.,  Solvay  Village,  Onondaga 
County,    N.    Y. 

Citizens  of  Devonshire.  N.  Y..  are  agitating 
a  plan  for  the  construction  of  a  viaduct  over 
the  Lackawanna  Railroad  tracks  at  St.  Charles 
St.  h\.  present  there  is  no  direct  connection 
with  the  south  side  of  the  village  west  of 
Baldwin  St.,  and  it  is  likely  that  spring  will  see 
the  beginning  of  work  on  the  construction  of  a 
\iaduct.     S.  M.  Baird  is  City  Engineer. 

Members  of  the  New  York  Interstate  Bridge 
Commission  and  the  New  Jersey  Interstate 
Bridge  &  Tunnel  Commission  recently  made  a 
tour'of  inspection  of  the  New  York  and  New 
Jersey  shores  of  the  Hudson  River  viewing 
the  possible  bridge  sites  from  55th  St.  north  to 
a   point  opposite   Fort  Lee.     Boiler  &  Hodge 

"J«  indicates  work  now  open  for  bids.     '•'  indicates  a  contract 


are  Fn^ineers  for  the  New  York  Commission 
and  yMohs  &  Davies  represent  the  New  Jersey 
Commission. 

The  Board  of  Public  Works,  upon  the  rec- 
ommendation of  City  Engineer  T.  A.  Brown, 
Elmira.  N.  Y..  authorized  the  necessary  re- 
pairs for  the  Main  St.  bridge. 


Ohio. 

•{•Bids  will  be  received  until  noon,  Dec.  19, 
instead  of  Dec.  29,  as  stated  in  our  last  issue, 
))y  W.  J.  Springborn,  Director  of  Public  Serv- 
ice Cleveland,  O.,  for  the  substructure  of  the 
Clark  .\ve.  S.  E.  and  S.  W.  viaduct  across 
the  Cuyahoga  Vallev  from  E.  43d  PI.  to  the 
Baltimore  &  Ohio  tracks.    W.  H.  Kirby  is  Sec- 

.{•Bids  will  be  received  until  noon,  Dec.  10, 
liy  Board  of  JefTerson  County  Commissioners, 
S'tcubenville,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  the  substruc- 
ture of  Bridge  No.  15  in  Knox  Towjiship. 
over  Croxton's  Run;  the  work  to  be  done  in- 
accordance  with  plans  and  specifications  on 
file  in  the  Countv  Surveyor's  oflice.  -Ml  bids 
must  be  on  blank  forms  to  be  had  at  the 
County  Surveyor's  office.  A  certified  check  in 
the  sum  of  $100  must  accompany  each  bid.  S. 
M.  Floyd  is  Clerk  of  the  Pioard. 

®The  contract  for  the  construction  of  a  new 
double-arch  bridge  over  West  Creek,  at  Na- 
varre St  Canton.  C,  has  been  awarded  to 
Peter  Schisler,  Canton,  O.,  at  $14,(i.59.  The 
county  surveyor's  estimate  for  the  \vork  was 
$19,014.  J 

®The  Board  of  Starke  County  Commis- 
sioners, Canton,  O.,  has  awarded  the  contract 
for  the  construction  of  abutments  in  East 
Creek  to  E.  D.  Unkefer,  Canton,  O..  at  $2,376. 
The  county  surveyor's  estimate  of  the  cost  was 
$3,651,  ■  ,    ^ 

The  City  Council  of  Toledo,  0.,  has  decided 
to  repair  the  bridges  on  Western  .Ave.  cross- 
ing the  Swan  Creek  and  the  Miami  &  Erie 
canal.     G.  W.  Tonson  is  City  Engineer. 

The  Board  of  Clark  County  Commissioners. 
Springfield,  O.,  has  passed  resolutions  and 
made  preliminary  arrangements  for  the  con- 
struction and  erection  of  two  new  bridges  cost- 
ing $11,000.  One  of  the  liridges  will  be  located 
on  the  new  road  petitioned  for  recently  by 
George  E.  McKaig  and  others,  at  the  point 
where  the  road  crosses  Beaver  Creek  in 
Springfield  Township.  The  other  bridge  will 
be  a  new  structure  of  concrete  and  steel  to  re- 
place the  old  wooden  bridge  which  crosses 
Donnel's  Creek  on  the  New  Carlisle  Road  in 
Bethel  Township. 

Pennsylvania. 

•{•I'.ids  will  be  received  until  2  p.  m.,  Dec. 
10.  by  R.  J.  Cunningham,  County  Controller, 
Pittsburgh,  Pa.,  for  filling  the  approaches  of 
Bridge  No.  3,  Pine  Creek,  South  Branch,  in 
Shaler  Township.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  County  Engi- 
neer. Room  308  Court  House. 

®The  Department  of  Public  Works,  Phila- 
delphia, Pa.,  has  awarded  the  contract  for  the 
construction  of  the  foot  bridge  over  the  North 
Pcnn.  R.  R.  tracks  at  Westmoreland  St.  to 
I'rancis  J.  Boas,  201  N.  Broad  St.,  Philadel- 
phia, Pa.,  at  $4,000.  Bids  for  the  work  were 
opened  Nov.  14. 

®Tho  Board  of  Lehigh  County  Commission- 
ers, Alleiitown,  Pa.,  has  awarded  the  contract 
for  replacing  the  bridge  at  East  Penn  Junc- 
tion with  a  new  structure  to  W.  A.  Stein  & 
Bro.,  at  $10,500.  Seven  other  bids  were  re- 
ceived as  follows ;  .Allcntown  Construction 
Co..  $11,887;  Butz  &  Clader,  $10,825;  Neff. 
Horn  &  Co..  $12,990;  SchaefTer  &  Ackerman, 
$12,990;  York  Bridge  Co.,  $10,893;  Penn 
Bridge  Co.,  $10,985;  George  H.  Hardoer,  $12,- 
300. 

®The  Philadelphia  &  Reading  Railway  Co. 
has  awarded  a  contract  to  P.  J.  Campion, 
Mahanoy  City,  Pa.,  for  the  construction  of  a 
new  bridge  spanning  N.  Main  St.  Arrange- 
ments have  been  completed  for  an  early  start 
on  the  work. 

®The  Delaware,  Lackawanna  &  Western 
Railroad  Co.  has  awarded  the  contract  for  the 
construction  of  a  bridge  requiring  3,000  tons  of 

let  recently. 
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structural   steel   to  the   American   Bridge   Co., 
Penna.   Bld.a;..   Philadelphia,  Pa 

Tlie  Municipal  Art  Commi.ssion.  Pittsburgh 
Pa.,  has  approved  the  revised  plan  for  the 
construction  of  the  Murrav  Ave.  bridge  The 
revised  plan  for  the  Bloomfield  bridge  was 
also  presented  and  approved. 

The  Pittston  Merchants'  Association,  Pitts- 
ton,  fa  has  decided  to  take  every  possible 
step  to  have  the  county  court  take"  favorable 
action  on  the  erection  of  a  new  bridge  at 
V\  ater  St.,  Pittston. 

Promoters  have  submitted  a  proposition  to 
the  Lit.v  Council  of  Johnston.  Pa.,  whcrebv 
the.y  agree  to  construct  a  concrete  arcade 
bridge  over  the  river  at  Franklin  or  Havnes 
bt.,  providing  they  are  permitted  to  collect 
the  revenue  for  rent  of  the  booths  or  store- 
rooms for  50  years.  At  the  expiration  of  that 
time  the  structure  is  to  become  the  property 
of  the  city. 

The  Central  Railroad  of  New  Jersey  has 
under  consideration  the  construction  of  a  new 
bridge,  known  as  the  Plane  bridge,  on  Main 
St.,  at  Ashley,  Luzerne  County.  Pa.  J  J 
Yates,  New  York  City,  is  Engineer  of  Bridges 
of  the  railroad  company. 

The  Commissioners  of  Delaware  County 
Media,  Pa.,  have  petitioned  the  U.  S.  War 
Department  for  permission  to  construct  a 
bridge  at  Fifth  St.,  Chester,  Pa.  Plans  for 
the   structure  have  already  been   completed. 

The  Blair  County  Board  of  Supervisors, 
Hollidaysburg,  Pa.,  will  probably  take  up  the 
matter  of  constructing  a  bridge  over  the  Penn- 
sylvania R.  R.  tracks  near  Roaring  Spring, 
shortly. 
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The  Joint  Board  of  Viewers  of  Lehigh  and 
Northampton  Counties,  Pa.,  has  accepted  the 
plans  for  the  construction  of  the  overhead 
i'-'.'fe.A'"  ,^'^"i''^hem.  Pa.,  estimated  to  cost 
?oL'.:),000.  Another  meeting  will  be  held  shortly 
to  assess  damages.  Allentown,  Pa.,  is  County 
Seat  of  Lehigh  County. 

Rhode  Island. 

The  e.xpenditure  of  about  $T0,O(jn  is  under 
consideration  by  the  State  of  Rhode  Island 
for  repairs  to  the  Stone  bridge  at  Newport. 
The  Stone  Bridge  Commission,  State  House 
Providence,  R.  L,  is  said  to  be  in  charge  of 
the  project. 

The  Board  of  .-Mdermen,  Woonsocket,  R.  L, 
has  passed  a  resolution  appropriating  $2.5,000 
for  the  purpose  of  constructing  a  reinforced 
concrete  bridge  on  Harrison  Ave.  to  replace 
the  old  wooden  structure  over  the  tracks  of 
the  New  York,  New  Haven  &•  Hartford  R.  R. 
\\'ork  will  be  started  on  the  improvement  in 
the  spring.     Frank  H.  Mills  is  City  Engineer. 

Tennessee. 

The  Bridge  Committee  of  the  County  Court 
at  a  meeting  held  at  Chattanooga,  Te'nn.,  re- 
cently, passed  resolutions  recommending  the 
proposition  of  the  Birmin,gham-Chattanooga 
Electric  Ry.  to  build  a  brid.ge  over  the  Tennes- 
see River  at  a  point  near  Saunders  Creek. 

Virginia. 

®The  Vaughan  Construction  Co..  Roanoke, 
Va...  has  been  awarded  the  contract  for  the 
construction    of    seven    concrete    piers    for    a 


new  bridge  over  Fishing  Creek,  to  be  built  for 
the  Southern  Railway  in  North  Carolina. 

Washington. 

Bids  will  probably  be  asked  shortly  bv  J. 
\V.  Sweazy.  County  Clerk.  Walla,  Walla. 
Wash.,  for  the  construction  of  three  bridges, 
two  100-ft.  steel  spans  and  one  KKJ-ft.  con- 
crete span. 

Wisconsin. 

The  cost  of  constructing  a  new  bridge  over 
the  river  at  New  Jersey  Ave..  Sheboygan. 
Wis.,  will,  according  to  an  estimate  prepared 
cL  aV,a  •  ^^}''-''  •-">■  Engineer,  amount  to  about 
>lf<,"MHt.  1  he  plans  call  for  an  iron  structure 
-'10  ft.  long  and  24  ft.  wide,  with  a  7-ft.  side- 
walk on  the  north  side. 

A  resolution  was  introduced  at  a  recent 
mectmg  of  the  Columbia  County  Board  of 
Supervisors,  Portage,  Wis.,  to  ask  for  state 
aid  in  building  a  free  bridge  over  the  Wiscon- 
sin River  at  Prairie  du  Sac, 

The  Chicago  &  Northwestern  Ry.  Co.  has 
notified  Mayor  Rleeknian,  Sheboygan.  Wis.,  of 
Its  intention  to  construct  a  viaduct  at  S.  17th 
St.  to  replace  the  old  wooden  structure.  The 
new  bridge  will  be  of  steel  and  concrete.  W. . 
C.  .-SLrmstrong,  Chicago.  111.,  is  Bridge  Engi-' 
neer  of  the  Railway. 

Canada. 

•I«Bids  will  be  received  until  noon,  Dec.  6, 
by  Board  of  City  Commissioners.  Moose  Jaw, 
Sask..  for  the  construction  of  a  H-j-ft.  steel 
bridge  across  the  Moose  Jaw  River  at  that 
place.     J.  .\ntoni.sen  is  City  Engineer. 


IRRIGATION.  DRAINAGE.  LEVEES  AND  CANALS 


Florida. 

_®Fred  M.  Crane  Co.,  Council  Bluffs,  la.,  has 
liecn  aw-arded  the  contract  at  about  $100,000 
for  drainage  excavation  work  near  Fort 
Pierce,  Fla..  for  the  Indian  River  Farms  Co. 
Bids  on  this  work  were  opened  Nov.  1  and 
were  given  in  our  Nov.  6  issue.  The  contract 
includes  .5-50,000  cu.  yds.  excavation  for  out- 
fall ditch,  3-50.000  cu.  vds.  for  laterals,  and 
lOD.ODO  cu.  yds.  in  dike.  The  work  is  to  be 
completed  in  one  year. 

Illinois. 

t  Plans   are   under   consideration   for   the   or- 

.  ganization  of  the  Cahokin  Creek  Levee  & 
Drainage  District,  for  the  purpose  of  improv- 
ing Cahokin  Creek.  Surveys  and  estimates  of 
cost  of  the  work  have  been  made  by  Sheppard 
&  Morgan.  Engineers,  Edwardsville.  .Accord- 
ing to  one  plan  the  improvement  can  be  con- 
structed for  $111,000.  and  by  a  more  elaborate 
plan  for  $100,000.  The  cheaper  plans  provide 
for  a  new  channel  about  50  ft.  wide.  The 
levees  would  be  constructed  25  ft.  from  the 
banks  and  about  100  ft.  wide. 

Indiana. 

•I«Bids  will  be  received  until  Dec.  15  by 
the  Ogle  Land  Co.,  Linton,  Ind.,  for  the  con- 
struction of  50  miles  of  tile  ditches.  The  soil 
is  a  heavy  clay.  The  surface  is  flat.  The 
approximate  specifications  are  as  follows: 
45  miles  of  4-in.  drains:  5  miles  of  5-in. 
drains :  average  cut,  3%  ft :  maximum  cut.  5 
ft.  Work  to  begin  not  later  than  Jan.  15. 
Tile  .is  being  shipped  in.  Further  details  sent 
on  request.  K.  L.  Ogle,  is  Manager.  Ofli- 
cial  advertisement  will  be  found  elsewhere  in 
this  issue. 

•{•Bids  will  be  received  until  1  p.  in.,  Dec. 
7,  by  Uriah  McCoy,  Supt.  of  Construction, 
Spencer  County,  at  the  post  office,  Hatfield, 
Ind.,  for  the  construction  of  public  drain  in 
Luce  Township  No.  84. 

Steps  are  being  taken  to  establish  a  new 
ditch  in  Wells  County  and  the  northern  part  . 
of  Blackford  County.  It  will  be  known  as  the 
Kelley  ditch  and  will  be  three  miles  long,  of 
15-in.  to  24-in.  tile.  J.  A.  Bonham  is  attorney 
for  the  petitioners. 


Iowa. 

®The  Sac  City  Cement  Pipe  Co.,  Sac  City, 
la.,  has  been  awarded  a  contract  for  furnish- 
ing tile  for  Carroll  County. 

Hearing  will  be  held  at  1  p.  m.,  Dec.  Hi.  on 
County  Ditch  No.  7  of  Guthrie  County.  W. 
Wells,  Guthrie  Center,  la.,  is  County  .^liditor. 

Louisiana. 

•I»Bids  will  be  received  until  noon,  Dec.  4, 
by  Board  of  State  Engineers,  213  New  Orleans 
Court  Bldg.,  New  Orleans,  La.,  for  the  con- 
struction of  the  following  levee  work  in 
.Avoyelles  Parish  on  the  left  bank  of  the  Red 
River,  La. :  Vick  Post  Office  South  Levcc : 
New  levee  and  enlargement :  approximate  con- 
tents, 35,000  cu.  yds.;  deposit  required,  $105; 
bond  required,  $1,800.  Cash  to  the  amount 
named  as  deposit  must  accompany  each  pro- 
posal. Checks,  certified  or  otherwise,  will  not 
be  accepted  as  cash.  The  right  to  reject  any 
or  all  proposals  is.  reserved.  Other  informa- 
tion as  to  location,  character  of  work,  terms 
of  payment,  regulations  governing  manner  of 
submitting  proposals,  signing  of  contract,  etc., 
may  be  obtained  at  the  office  of  the  Board  of 
State  Engineers.  Luther  E.  Hall,  Governor 
of  Louisiana.  Frank  M.  Kerr,  Chief  State 
Engineer. 

♦|*Rids  will  be  received  until  noon,  Dec.  18. 
by  Board  of  Commissioners  of  the  Caddo 
Levee  District,  Shreveport,  La.,  for  the  follow- 
ing drainage  work  in  Caddo  Parish  on  the 
right  bank  of  the  Red  River:  Big  Willow 
Fas-:  to  .Mbany  Falls  Canal :  E.vcavation ; 
length  of  line,  about  23,000  ft. ;  amount  of 
material  to  be  handled,  about  300,000  cu.  yds. ; 
deposit  required,  $825 ;  bond  required,  $15,000. 
Cash  or  certified  check  to  the  amount  namc(,l 
as  deposit  must  accompany  each  proposal. 
Terms  of  paymefnt.  cash.  The  right  to  reiect 
any  or  all  proposals  is  reserved.  Other  infor- 
mation as  to  location,  character  of  w'ork,  terms 
of  payment,  manner  of  submitlin.g  proposals, 
execution  of  contract  and  bond,  and  time  of 
beginning  and  completing  of  work,  as  well  as 
blank  forms  for  submitting  proposals,  may  be 
had  on  application  to  the  Board  of  State  En- 
gineers,   Rooms   213-215   New   Orleans    Court 


Bldg..  New  Orleans,  La.,  or  to  S.  A.  Dickson, 
President.     W.  .A.  Kerley,  Secretary. 

•J-The  following  is  the  distribution  of  the 
1,030,000  cu.  yds.  of  levee  on  which  bids  are 
being  asked  until  Dec.  9  by  Capt.  C.  O.  Sher- 
rill.  U.  S.  Engineer.  New  Orleans,  as  noted  in 
our  Nov.  27  issue:  Lower  Tensas  Levee  Dis- 
trict—Duck Pond.  4(5,300  cu.  yds.;  Harper's. 
114,000  cu.  yds.:  Sycamore,  134,000  cu.  vds.: 
Minorca,  133,000  cu.  vds.;  Taconev.  133.000  cu. 
vds. :  Scotland.  1.30.000  cu.  vds. ;  Lucema  138,- 
OdO  cu.  yds.:  Morville,  138,000  cu.  vds.;  Fish 
Pond,  102,000  cu.  yds.  .\tchafalaya  Levee  Dis- 
trict—Plaquemine.  4t).000  cu.  yds.  Barataria 
Levee  District— St.  Rosalie,  23.000  cu.  yds. 
Pontchartrain  Levee  District — Dicharr>',  273,- 
||(I0  cu.  yds.:  Lake  Borgne  Levee  District — 
Story  to  Millaudon.  09,100  cu.  vds.;  Kenil- 
worth,  30,000  cu.  vds.;  Mon  Plaisir,  23,000  cu. 
yds.;  Stella.  C3,600  cu.  yds.;  \'ogt.  20,000 
cu,  yds. 

®The  Red  Kiver.  .\tcliafalaya  and  Bayou 
Boeuf  Levee  Board  has  awarded  the  following 
contracts,  bids  on  which  were  opened  Nov.  20  at 
.Mexandria:  300.000  cu.  yds.  of  levee  on  Bayou 
Des  Glaizcs.  in  .-\voyellcs  Parish,  between 
Spurlock  and  Mill  Bayou,  to  H.  C.  Smith  of 
New  Orleans,  at  17  cts.  per  cu.  yd.;  10,000  cu. 
yds.  of  levee  at  Hamburg,  on  Bayou  Des 
Glaizes,  to  C.  L  Coco,  at  14  cts. 

©Southern  Dredging.  Co.,  Mobile.  .'Ma.,  at 
40  cts.  per  cu.  yds.,  has  been  awarded  the  con- 
tract by  the  city  of  Baton  Rouge,  La.,  for  re- 
building the  levee  along  the  river  front.  The 
work  calls  lor  the  handling  of  from  116.000  to 
129.000  cu.  vds.  of  material.  Bids  were  opened 
Nov.  9. 

®Thc  Board  of  State  Engineers,  New  Or- 
leans, has  awarded  the  contract  for  cnlarpng 
the  levee  in  front  of  Plaquemine  City  .to  New- 
man &  Wilds  at  34V4  cts.  per  cu.  yd.  Bids 
were  opened  Nov.  19.  The  work  embraces 
25.000  cu.  vds.  of  earthwork. 

®T.  11.  Carter.  1544  Camp  St.,  New  Orleans, 
I^.,  has  been  awarded  the  contr.ict  q|  I.'*.9,'< 
cts.  per  cu.  yd.  for  constructing  the  Cognovich 
Levee  in  Barataria  Levcc  District.  The  levee 
contains  about  1(),000  cu,  .vds.,  and  bids  on  it 
were  opened  Nov.  1(5  by  the  V.  S.  Engineer  at 
New  Orleans.  '  '•■ 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Bids  as  follows  were  received  Nov.  19  by 
the  Board  of  State  Engineers,  New  Orleans, 
La.,  for  two  levees  in  Rapides  Parish  along 
the  Red  River :  Dupuy  levee.  10,000  cu.  yds. 
of  earthwork  enlargement,  E.  L.  Cason,  19 
cts. ;  F.  C.  Barbour,  18.40  cts.,  and  Irwin  Mc- 
Ginnis,  15.95  cts.  Wilson  Point  to  parish  line 
levee,  100,000  cu.  vds.  of  earthwork  enlarge- 
ment, F.  L.  Cason,  "l9  cts. ;  F.  C.  Barbour,  18.40 
cts. ;  Irwin  McGinnis,  21.75  cts.,  and  Donovan 
&  Daley,  19.40  cts. 

The  New  Orleans  Land  Co.,  New  Orleans. 
La.,  is  preparing  to  have  work  started  on  a 
drainage  system  for  all  the  land  lying  between 
Bayou  St.  John  and  Orleans  Bayou. 

Directors  of  the  Horseshoe  Drainage  Dis- 
trict No.  1  will  meet  on  Dec.  7  at  Alexandria 
to  take  up  the  matter  of  submitting  to  the 
people  of  the  district  the  question  of  levying  a 
tax  in  support  of  the  drainage  scheme.  The 
district  is  composed  of  what  is  known  as  the 
"Horseshoe  neighborhood."  It  is  proposed  to 
drain  that  entire  territory  by  canals  and  lateral 
ditches  into  the  main  state  canal.  The  plans 
for  the  drainage  work  were  prepared  by  Civil 
Engineer  I.  W.  Sylvester  of  Alexandria,  La. 

Michigan. 

•{•Bids  will  be  received  until  Dec.  6  by 
A.  H.  Reid,  County  Drain  Commissioner, 
Flint,  Mich.,  at  the  residence  of  John  Snell, 
one  mile  south  and  one-half  mile  west  of 
Swartz  Creek  on  Sec.  11.  in  the  township  of 
Gaines,  in  Genesee  County,  Mich.,  for  the 
construction  of  the  Snell  drain.  This  pro- 
posed drain  will  be  constructed  a  tile  drain 
from  Sta.  0  to  Sta.  No.  99  plus  0.76  Ch.,  or 
angle  No.  19.  Balance  of  said  drain  is  to  be 
open  work.  Bank  slopes  on  the  open  work  to 
be  1%  horizontal  to  each  ft.  in  depth.  This 
drain  will  require  118.64  rods  of  10-in.  tile, 
and  280.40  rods  of  12-in.  tile.  .All  earth  exca- 
vated on  the  tile  work  must  be  put  back  on  the 
tile,  but  not  until  the  laying  of  the  tile  has 
been  inspected  bv  the  commissioner  or  his 
agent.     George  Huggins  is  Surveyor. 

Minnesota. 

^Bids  will  be  received  until  3  p.  ni.,  Dec. 
17,  by  J.  B.  Lemire,  .Aitkin  County  Auditor, 
Aitkin,  Minn.,  for  the  construction  of  Aitkin 
County  Judicial  Ditch  No.  3.  located  in  Aitkin 
and  .St.  Louis  Counties,  Minn.  The  work, 
according  to  the  estimate  of  P.  J.  McCauley, 
Floodwood.  Minn.,  Engineer,  will  include  1,- 
610,887  cu.  yds.  of  excavation;  11  bridges,  class 
A..  66  bridges  Class  B. ;  clearing  right  of  way 
798  acres;  leveling  roadw^ay  110  miles;  446 
corrugated  iron  pipes  12  or  more  ins.  in  diam- 
eter and  from  20  to  28  ft.  long.  The  work  is 
situated  near  the  village  of  Floodwood  on  the 
Great  Northern  Ry.  and  Jacobson  on  the  Mis- 
sissippi &  Hill  City  Ry. 


•  ^Bids  will  be  received  until  Dec.  14,  at  1 
p.  m.,  by  C.  B.  Yancey.  Village  Recorder, 
Edina,  Minn.,  a  town  near  Minneapolis,  Minn., 
for  the  construction  of  the  Wind  Ditch  and 
the  Wiltgen  Ditch.  Maps,  profiles,  etc.,  may  be 
seen  at  the  office  of  Abbot  &  Budd,  Enguieers, 
425   Kasota   Blk.,   Minneapolis,   Minn. 

Viewers  have  been  appointed  for  County 
Ditch  No.  25  of  Aitkin  County,  of  which  Ait- 
kin is  the  county  seat.  H.  D.  Keath  is  Engi- 
neer for  the  ditch. 

Hearing  will  be  held  at  10  a.  m.,  Dec.  10,  at 
Bemidji,  Minn.,  on  Ditch  No.  8  of  Koochiching 
Countv,  and  on  Judicial  Ditch  No.  14.  Hear- 
ings were  held  on  Nov.  26  on  Judicial  Ditches 
Nos.  12  and  13.  J.  H.  Drummond  is  Clerk  of 
District  Court. 

The  viewers  in  Judicial  Ditch  No.  6  have 
completed  their  work  and  filed  their  report 
with  Clerk  of  Court  Flynn  at  Blue  Earth.  This 
ditch  is  in  Barber  township.  The  main  drain 
is  about  20  miles,  with  branches. 

J.  H.  Armstrong  has  been  appointed  engi- 
neer for  a  ditch  in  Ramsev  County  petitioned 
for  bv  George  H.  Schultz  and  others.  George 
J.  Ries.  St.  Paul,  Minn.,  is  County  Auditor. 

Frank  Nutter.  Jr.,  Hennepin  County  Ditch 
Engineer,  Minneapolis,  Minn.,  has  liled  a  re- 
port on  a  5-mile  extension  of  County  Ditch 
No.  19. 

Missouri. 

•|«Bids  will  be  received  until  3  p.  m.,  Dec. 
14,  by  W.  T.  Rutherford,  Secy.,  Wyaconda 
Drainage  District  No.  1,  Kahoka,  Mo.,  for 
building  7  steel  bridges  across  the  Main 
Drainage  Ditch  of  the  Wyaconda  Drainage 
District  No.  1.  Clark  County.  Missouri.  All 
bids  to  be  accompanied  by  bidder's  bond  or 
certified  check  made  payable  to  W.  T.  Ruth- 
erford for  10  per  cent  of  the  amount  of  each 
bid.  Plans  and  specifications  are  on  file  at 
the  office  of  W.  T.  Rutherford,  Kahoka,  Mo., 
and  W.  B.  Hazen,  Civil  Engineer,  Court 
House,  St.  Joseph,  Mo.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

®The  unit  prices  of  the  successful  bidders 
on  the  Little  River  Drainage  District  work, 
mentioned  in  our  last  issue,  were  as  follows: 

Unit 
Cu.  yds.    price. 
Con-  exca-        Per 

tract.  Name  of  Bidder.  Address,  vation.  cu.  yd. 
1  to  8  S.    B.    Hunter,    St.    Louis, 

Mo 5,456,095  $0.0816 

9     Clyde  A.  Walb,  Lagrange, 

Ind 894,489       .0623 

li1     T.    Foohey    Dr.    Co.,    Fort 

Wayne.    Ind 994,150       .075 

11  Koclititzky       &       Hawley, 

Cape  Girardeau.  Mo 2,899,147       .055 

12  Wm.     Crumpecker.    More- 

house,  Mo 4'41,5ol       .070 

13  J.      S.      KoelititEliy,     Cape 

Girardeau,  Mo 528.970       .070 

14  Clyde  A.  Walb.  Lagrange, 

Ind 541,115       .0696 


15  Chapman  Bros.,  New  Mar- 
ket,   Iowa    440,537       .0708 

IG     P.   S.   Cox,   Slkeston,  Mo..       407,835       .1000 

17     T.    Foohey    Dr.    Co.,    Fort 

Wayne,    Ind 3,113,293       .0647 

IS  Wm.  Crumpecker,  More- 
house,  Mo 708,227       .0900 

19  Weage  Si  Tvler,  Cold  Wa- 

ter.  Minn 3,043,065       .083 

20  Canal  Cons.  Co.  and  R.  H. 

&     G.     A.     McWilliams, 

Chicago.    Ill 2,918,945       .0754 

21  Otto  Kochtitzky,  Cape  Gi-  .080 

rardeau.   Mo 1,382,490  &.060 

22  N.     C.     McGinnis    &     Co., 

Bement,    111 594,036       .0875 

23  Laswell     Bros.,      Kennett, 

Mo 503,889       .0875 

24  Laswell     Bros.,     Kennett, 

Mo 556,872       .0849 

25  Canal  Cons.  Co.  and  R.  H. 

&     G.     A.     McWilliams, 

Chicago,    111 5,001,399       .0754 

26  Canal  Cons.  Co.  and  R.  H. 

&     G.     A.     McWilliams, 

Chicago,    lU 3,572,573       .0754 

27  A.  V.  Wills  &  Sons,  Para- 

gould.    Ark 63,240       .2000 

Montana. 

The  trustees  of  the  Cove  Ditch,  according 
to  advices  from  Billings,  Mont.,  are  contem- 
plating an  extension.  N.  B.  George  is  a  trustee. 

Oregon. 

The  V.  S.  Reclamation  Service  has  been  au- 
thorized by  the  Secretary  of  the  Interior  to 
construct  a  distribution  system  for  the  Uma- 
tilla unit  of  the  Umatilla  irrigation  project. 
Ore.,  either  entirely  by  government  forces  or 
partially  by  contract,  as  may  appear  to  be  to 
the  best  interests  of  the  service.  The  unit 
contains  about  1,090  acres,  including  the  town- 
site  of  Umatilla  and  a  tract  containing  about 
850  acres  of  irrigable  lands  below  the  Brown- 
well  ditch.  It  will  receive  its  water  supply 
through  the  canal  system  already  constructed 
on  the  main  project.  The  lateral  system  will 
consist  largely  of  concrete-lined  laterals  and 
will  involve  an  expenditure  of  about  $30,000. 
It  is  desired  to  complete  the  work  during  the 
coming  winter,  so  that  water  can  be  delivered 
to  the  greater  part  of  the  lands  during  the 
season  of  1913.  H.  D.  Newell,  Hermiston. 
Ore.,  is  Project   l\ngincor. 

Washington. 

©Contract  for  constructing  11  miles  of  open 
ditch  and  covered  tile  drain  in  Moxey  Valley 
for  Drainage  District  No.  11  of  Yakima 
County  has  been  let  to  the  Chamberlain  Con- 
struction Co.,  Globe  Block,  Seattle,  Wash.,  at 
about  $46,000. 

We  are  advised  that  the  Brewster  Irriga- 
tion District  will  not  be  ready  for  some 
months  to  advertise  for  bids  for  the  work 
mentioned  in  our  Nov.  20  issue.  This  work 
calls  for  the  construction  of  about  57  miles 
of  canal,  estimated  to  aost  $1,000,000.  Frank 
11.  Phipps,  Brewster,  Wash.,  is  Secretary  of 
the    district. 
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Connecticut.  stands  for  bid  of  Stobaugh  Contracting  Co.,  Engineering  &  Contracting  Co.,  New  York 
©Following  bids  were  received  Nov.  21  by  1  Madison  Ave.,  New  York  City,  (awarded  City;  (6)  The  D.  M.  Rosser  Engineering  & 
the  Board  of  Water  Commissioners,  Hart-  contract);  (2)  Booth  &  Flinn,  Ltd.,  Pitts-  Contracting  Co.,  Kingston,  Pa.;  (7)  Cole- 
ford,  Conn.,  C.  M.  Saville,  Chief  Engineer,  burgh.  Pa.;  (3)  Fred  T.  Ley  &  Co.,  Spring-  man  Bros.,  Boston,  Mass.;  (8)  Whiting- 
for  Contract  No.  3— construction  of  Talcott  field,  Mass.;  (4)  Wm.  Home  Co.,  71  W.  Turner  Construction  Co.,  Baltimore,  Md. ; 
mountain  tunnel  and  concrete  conduit.  (1)  132nd  St.,  New  York  City;  (5)  Co-operative  (9)  Joseph  McCabe,  Providence,  R.  I.,  and 
. . .  (10)   being  average  bid: 

Description.                                         Quantity.               (1).         ^(2)              (3)              (4)              (5)               (6)  (7)               (8)  (9)  (10) 

Earth  excavation  in  open  trenches 20,000  cu.  yds.       $  0.9o         $  1.00         $  0.90         $  0.65         $  0.39          $  0.75  $  1.10         $  1.87  $  0.90  $  0.95 

Rock  excavation  in  open  trenches 3,000  cu.  yds.           3.50            1.50            2.35            2.50             2.45             3.50  3.50             4.00  1.95  2.80 

Refilling  and  embanking 10,000  cu.  yds.           0.30            0.50            0.35            0.30             0.43             0.65  0.50             0.50  0.75  0.4S 

Top-soil   surfacing  and    grassing 800  cu.  yds.           0.50            1.00            1.00            1.25             0.70             1.00  1.00             1.50  l.Oo  1.00 

Excavating  tunnel 2,400  lin.  ft.            16.00           24.00          24.00           28.00           28.50            33.00  30.00           28.00  38.50  27.78 

Dry  packing  in  tunnel 30O  cu.  yds.           3.50            1.00            5.00            1.50            3.50             1.60  4.00             3.00  1.50  2.73 

Concrete  masonry  in  tunnel 2,000  cu.  yds.           9.50            8.00           10.50           10.00           11.60             6.00  9.00            7.68  9.50  9.09 

Concrete  masonry  in  open  trenches 1.800  cU.  yds.           S.50             i.OO            7.50            7.75            9.60              6.00  8.00             6.28  8.50  7.68 

Portland    cement    6,000  bbls.                 2.10            1.80             1.75            1.80            2.13             2.50  1.75            2.00  2.15  2.00 

Paving    50  CU.  yds.           4.00            2.00            3.00            2.50            3.00             4.00  3.00           lO.OO  2.00  3.72 

Gravel  and  broken  stone 20  cu.  yds.           3.00            3.00            2.00            2.25            2.75             2.00  3.00             2.60  1.85  2.32 

Ingot    iron    and    steel    for   waterstops    and 

reinforcing  concrete    17,000  lbs.                  0.07            0.05            0.035          0.04            0.05            0.05  0.04            0.05  0.055  0.06 

Miscellaneous  cast  iron,  wrought  iron  and  _,  „  ^ . 

steel     1,600  lbs.                   0-10            O-Qj            0-05            0.09            O.OS             0.03  0.08             0.10  0.055  0.07 

ToUls   $120,860     $128,690     $134,315     $137,894     $143,903      $151,418  $155,398    Tliliu     $173,400     

Bond  required,  fSO.OOO.     Time,  16  months. 

4*  indicates  worl^  now  open  £ej^  bids.    ®  indicates  a  contiitct  let  recently. 
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Arizona. 

An  election  will  be  held  in  the  town  of 
Florence,  Ariz.,  on  Dec.  14  for  the  purpose 
of  submitting  to  the  voters  the  question 
whether  or  not  the  town  shall  grant  a  fran- 
chise to  the  Florence  Improvement  Co.,  for 
the  erection,  construction,  maintenance  and 
operation  of  an  electric  light  and  water- 
works systems.  Scott  White  is  Town  Clerk. 
Thos.  F.  Weedin  is   Mayor. 

California. 

The  Tulare  Water  Co.,  Tulare.  Calif.,  has 
offered  to  sell  its  holdings  to  the  city  for  a 
consideration  of  $50,000.  The  citizens  re- 
cently voted  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  a  municipal   plant. 

District  of  Columbia. 

^Bids  will  be  received  until  11  a.  ni.,  Dec. 
28,  by  Bureau  of  Yards  &  Docks,  W.  M. 
Smith,  .Acting  Chief,  Washington,  D.  C.  for 
fabricated  structural  steel  and  certain  other 
material  for  pump  well  delivered  at  the  naval 
station.    Pearl   Harbor,    Hawaii. 

Georgia. 

The  city  of  LaGrange,  Ga.,  plans  the  con- 
struction of  12  miles  of  water  mains  at  an 
estimated  cost  of  $1.50,000.  The  water  sup- 
ply is  secured   fro'm  a  creek. 

•     Idaho. 

The  citizens  of  Twin  Falls,  Ida.,  on  Nov. 
2fi  voted  the  issuance  of  bonds  to  the  amount 
of  $150,000  for  the  installation  of  a  mu- 
nicipal waterworks  system.  Stuart  H.  Taylor 
is  City  Clerk. 

Illinois. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  11,  for  furnishing  and  de- 
livering by  car  load  lots,  150  tons  of  99.5 
per  cent  pure  pig  lead,  to  pipe  yards,  located 
at  Avers  Ave.  and  Wabansia  Ave.,  .\shland 
Ave.  and  23rd  St.,  48th  St.  and  Union  Ave., 
68th  St.  and  Yates  .Ave.,  and  104th  St.  and 
Stewart  Ave.  Cash  or  certified  check  for 
$500   must   accompany   proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  Dec.  11,  for  furnishing  and 
erecting  at  the  68th  St.  pumping  station,  68th 
St.  and  Oglesby  .^^ve.,  7  structural  steel  coal 
hoppers  complete  with  screens,  on  the  roof 
of  the  boiler  house,  estimated  weight  15  tons. 
Cash  or  certified  check  for  $100  must  accom- 
panv    proposal. 

®The  Pittsburgh  Filter  Mfg.  Co.,  Pitts- 
burgh. Pa.,  has  been  awarded  the  contract 
by  the  city  of  Oiarleston,  111.,  for  the  fur- 
nishing of  two  pumps  for  the  local  filtering 
plant.  One  pump  will  be  a  5-in.  low  lift  and 
the  other  an  8-in.  of  the  same  kind.  The 
cost  of  the  first  will  be  $4-35,  and  the  second 
$685. 

®The  Board  of  Local  Improvements,  Chi- 
cago, 111..  Edward  J.  Glackin,  Secretary,  has 
awarded  the  following  contracts  for  construct- 
ing water  service  pipes  in  Addison  St.,  2.776 
lin.  ft..  Carpenter  St.,  663  lin..  ft.,  Peoria  St., 
787  lin.  ft,  D.  J.  Hardin,  3139  Indiana  Ave.; 
Evans  Ave,  1,949  lin.  ft.,  45th  Ave.,  280  lin. 
ft..  Green  St.,  9.59  lin.  ft.,  Sangamon  St., 
972  lin.  ft.,  James  J.  Renn,  367  W.  Chicago 
Ave.:  7.3rd  St.,  1,131  lin.  ft..  D.  Walsh.  6828 
South  Chicago  Ave. ;  Waveland  Ave..  159  lin. 
ft.,  J.  H.  Roche,  222  E  31st  St. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  has  awarded  to  John 
O'Brien,  133  W.  Washington  St..  the  con- 
tract for  removing  pumping  engines,  boilers, 
smokestack,  etc.,  of  the  Lake  View  pumping 
station,  742  Montrose  .Ave.,  contract  price. 
$2,800. 

Following  are  the  lowest  bids  submitted 
to  L.  E.  McGann.  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering to  pipe  yards,  2.348  S.  .\shland  Ave.. 
approximately  -320  wood  piles,  from  35  to  40 
feet  in  length,  oak  piles,  35  ft.  long,  15  cts. 
per  ft..  40  ft.,  16  cts.,  cvpress,  40  ft.,  Ifi  cts.. 
Lake   Superior   Piling  Co.,  961  W.  22d   St. 

4*  indicates  w 


The    Village    Trustees    of    Oak    Park,    111,  Minnesota 

have  bought  from  the   Public  Service  Co.,  of  .  n- .         i,  .             •      ■         -i  ^              r,       n 

.\orthern   Illinois,  the  water  distributing  sys-  ,   T^"l?  '"'■'  b*^  I^.^-'^'^^''  "'«'    «  P-  ^■-  Dec.  9. 

tern     of     the    companv    in     that     suburb     for  ''>'  R-  <J-  Pncc  City  Clerk,  .Moorhead,  Minn.. 

$290  000                           '  '-"'  '"'^  drilling  of  a  lO-in.  well,  according  to 

T-^_  specifications  there  on  file  at  the  office  of  the 

clerk.      A.    M.    Ilopeman    is    Citv    Engineer. 

®T.    B.    Child    of    Nevada,    la.,    has    been  MUsi^inni 
awarded     the     contract     by     that     city,     Sam  missiSSippi. 
Steigcrwalt,     City    Engineer,    for    an    under-  The  City  Council  of  Vicksburg.  .Miss.,  post- 
ground  reservoir   for  a  suction  well  included  poned   the   election    which   was   to   have   been 
in   the   water   supply   improvement,   at   $1,281.  'leld   Nov.  22,    for  the   purpose  of   voting  on 
The  well  will  be  24  ft.  in  diameter  and  30  ft.  the  proposition  of  purchasing  the  water  plant, 
deep,  1   ft.  concrete  walls.     Bids  were  opened  until  Dec.  3. 
Nov.   18.  The    city    of.  Senatobia.    Miss.,    will    issue 

The  citizens  of  the  town  of   Coon   Rapids,  bonds,  Dec.  .5,  to  the  amount  of  $18,000  for 

la.,    (population   1,084)   on   Nov.  28  voted  the  '^^    purpose    of    improving    the    waterworks 

issuance   of    bonds    for   the    installation    of    a  system   and   e.xtending    the    sewerage    system, 

waterworks   system.  Nebraska. 

Kansas.  jhe  village  of  Table  Rock,  Nebr.,  ( popula- 

^Bids  will  be  received  until  Dec  li  bv  ''°"  ^^'^^  '^  agitating  the  question  of  voting 
Ro.xy  Baker,  City  Clerk,  Cimmarron,  Kan'.,  "^'''  *P""8  °"  ^^^  *"'')'^'^'  "^  waterworks. 
for  making  changes  and  additions  to  the  New  York. 
present  waterworks  system  in  accordance  ^Bids  will  be  received  until  Jan.  &  bv  H. 
with  plans  prepared  by  Worley  &  Black,  En-  s.  Thompson.  Commissioner,  Water  Supplv, 
gineers.  Kansas  City.  ,„,..„  Gas  and  Electricitv.  New  York  Citv,  for  con- 
It  is  reported  that  the  citizens  of  Plamville  structing  the  Jerome  Park  Filters  in  the 
Kans.,    on    Nov.    26    voted    the    issuance    of  Borough  of  the  Bronx 

bonds  to  the  amount  of  $15,000  for  the  pur-  ^Bids  will  be  received  until  11  a.  m.,  Dec. 

pose  of  improvmg  the  city  waterworks  plant.  iq    by    Board   of    Water    Supply,    New   York 

Kentucky.  City,  for  sale  at  public  auction,  at  the  Clear 

Steam  pumping  station,  X'allev  Stream,  Long 

The   citizens   of    Marion,    Ky.,    at    a   recent  Island,    a    California-Stove-Pipe-Well-Boring- 

election,    voted    against    the   installation    of   a  Rig    for    sinking    12-in.   to   24-in.    deep   wells. 

waterworks   system.     J.   Bell   Kevil  is   Mayor.  drilling   and    hoisting   gears,    portable.    18   hp. 

Louisiana  upright  tubular  boiler,  IS  hp.  vertical  engine. 

Marsh  steam  pressure  pump,  hydraulic  jacks. 

The  City  Council  of  Mansfield,  La.,  has  cable,  revolving  perforator,  .sand  buckets.  14- 
ordered  an  election  held  Dec.  27  for  the  pur-  "U-  x  14-in.  x  12-in.  Ingersoll-Rand  air  com- 
pose of  voting  on  the  proposition  of  levying  pressor  and  receiver,  iron  pipe  and  fittings 
a  tax  of  5  mills  for  the  construction  of  a  and  various  other  machinery  and  tools.  The 
waterworks  system.  It  is  proposed  to  float  property  will  be  sold  as  one  lot  to  the  highest 
bonds  to   the  amount  of  $45,000.  bidder,  who   will  be  required  to  pay  the   full 

.\n  election  is  to  be  held  in  Mansfield,  La.,  amount  of  his  bid  in  a  certified  check  or  cash 

on  Dec.  27   for  the  purpose  of  voting  on  the  at  the  time  of  the  sale.     The  property  can  be 

issuance   of  bonds   to   the   amount   of  $45,000  seen  at   the  above  pumping  station  at  Valley 

for  the  installation  of  a  new  waterworks  sys-  Stream.  L.  I. 

tem.     Plans  have  alreadv  been  prepared.  ®The    Board    of    Water    Commissioners   of 

The  City  Council  of  Natchitoches,  La.,  plans  Olean,   N.   Y.,   has  awarded   the  contract   for 

making    improvements    to    the    present    water  the    construction    of    a    6-in.    water    Hne    in 

works    reservoir   and    the   construction    of    an  Lincoln  St.,  from  North  Fifth  to  N.  Seventh 

additional  one.  Sts..  to  a  Mr.  Furv,  at  $0.22^2  per  ft. 

Michigan  The     city     of     Schenectady.     N.     Y.,     will 

'  probably    adopt    the   two   level    system    to   re- 

•|«Bids  will   be  received  until  7  p.   m..   Dec.  lieve  the  water  problem.     Fred  W.  Bentley  is 

20,  by  Special  Water  Committee,  Ann  .Arbor,  Superintendent  of  Waterworks  Chas.  .\.  Mul- 

Mich.,    for   pumping   five  8-in.   artesian   wells.  len   is   Commissioner  of    Public    Works. 

Wells  to  be  pumped  simultaneously  and  con-  Comptroller      Edu-ard       S.       Osborne      of 

tinuously   for   30   days.     Head   to  be   lowered  Rochester,    N.    Y.,    has    sold    waterworks    im- 

40  to  50  ft.     Free  flow  of  the  five  wells  com-  provement    notes    amounting    to    $17.5,000    to 

bined  in  about  750,000  gals,  in  24  hrs.     Speci-  H.   Lee  .Anstev  of  New  York   City. 

fications  may  be  had  upon  request  to  Manley  Consulting  Engineers  Witiner  &  Brown  of 

Osgood,     City    Engineer.      Official    advertise-  Buffalo,  N.  Y.,  have  submitted  their  report  to 

ment  will  be  found  elsewhere  in  this  issue.  the  Village   Board  of  Lyons,   N.   Y..   relative 

®Bids  were  opened  Nov.  26  by  the  city  of  to  the  installation  of  a  waterworks  system. 

Big    Rapids,    Mich.,    for    the   construction    of  North   Dakota. 

reinforced  concrete  power  house  substructure  _,         .  .              <•    x-         n     i  r     j      -v-     t^ 

for  the  city  water  works,  for  which  Gardner  The    citizens    of    New     Rockford,     N.    D.. 

S.    Williams    is    Consulting    Engineer.      The  are  agitating  the  installation  ot  a  waterworks 

bids  received  were  as   follows:    (1)    Standing  system,    sewer    system    and    an    electric    light 

for  bid   of  J.   S.   Derrow.   Morgan   Park,  111..  system, 

time  of  completion  .April    I,   1913:   (2)   bid  of  UniO. 

Markle  Cement  &  Coal  Co..  Muskegon,  Mich.,  •|«B'ds    will    be    received    until    Dec.    Irt   by 

110    working   days    (awarded   contract)  :    (3)  Director  of   Public   Services,   Youngtown.  O.. 

Cullen-Friestedt    Co..    Grand    Rapids.    Mich.,^  for   furnishinsr  one  or   more  pumps.     W.    H. 

120  working  davs :   (4)   Gale  Installation  Co..  McMillin  is  Clerk  of  the  Director. 

332  Michigan  .Ave..  Chicago.  111..  110  working 

days;    (5)    Engineer's   estimate.  May   1,   1913  ^^^           ^^^           ^^^          ^^^           ^^^ 

Cofferdams,    lump    sum S:t.5O0  J900  u'.son  Jl,9S0  $1,000 

Taking  care  of  water,  lump  sum •  •,; •  •  •  -  *>»"  ■■-  ■  •.■• 

For  excavation.  Class  .\.  Tur.  cu.  yds 0.^  «.S2  1.00  O.K.  O. .5 

For  exoavation.  Class  B.  l.iO  cu.  yds 1-00  0.82  .00  O.^S  1.50 

For  excavation.  Class  C,  ^'M  cu.  yds O.,0  O.s:  1.00  0.,fi  n.,5 

For  excavation.  Class  P.  60n  cu.  yds. 100  0.S2  2.40  1.00  2.50 

For  excavation.  Class  E,  l,4i->0  cu.  yds O.np  0.S2  1.00  1.00  0.<| 

Foundation   piling,    6,200  im.    ft "S^  «\-  «•»»  ••<"  »|5 

Sheet  pilinpT.   MO  sq.  ft O'^  J.«  1-00  0.90  l.j5 

Penstocli  fill,  (50  cu.  yds Jf?  r|^  \-'^  ;J^  \^ 

Class    .\    concrete.    10.';    cu.    yds i]"  ^.SO  10.00  S.40  10.00 

Class  B  concrete.  260  cu.  yds i«  ^f  9-»»  J^g  gW 

Class  C   concrete,   420   cu.   yds 7.90  S.30  jl.RO  1U6  10.00 

Class  D  concrete    5S  cu,  yds 7.90  9.60  IS.SO  ll.So  12.00 

Reinforcing  steel,  20  tons :--;; V- V ?nSS  5nX        SSnS        ^nnn        "^ftS 

Structural  and  miscellaneous  steel  and  castlnsrs,  lo  tons..  :.0.00  9.00        20.00         10.00        2S.0O 

Carpenter  and  millworli.  5  M.  B.  M.  ft _1:^ 

T-0,3,    »lS,0o4     J;i5.,10R     »20,626     $18,705     $i:.S2« 

ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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+Bids  will  be  received  until  7  p.  m.,  Dec. 


of  material  and  labor  for  constructing  a  wa-      necessary   by    the   engmeer   are   P-chased   at 


23,-by  E.  H.  Rater,  VUlage  Clerk,  Put-in-Bay^       ^^r -J^^rin^sCmiSU    formerly;  known      -e^tune^  or.c^ly^  a  ^.on^of   them,  ordered 


O.',    for    furnishing   all    necessary    labor    and      as   Sisson   St.     Wm.   Evers  Engineering   Co., 
materials   for  the  construction  of  a  sewer  in      The    Arcade,    Cleveland,    O.,    are    Engmeers- 


Sewer  District  No.  1.  Each  bid  must  be  ac- 
companied with  a  certified  check  on  some 
bank  in  Ottawa  County,  Ohio,  for  the  sum 
of  $300. 

^Bids  will  be  received  until  noon,  Dec. 
16,  by  J.  W.  Chrisford,  Director  of  Public 
Service,    Lakewood,    O.,    for    furnishing    the 


Bids  were  opened  Nov.  23. 

®The  American  Gas  Accumulator  Co., 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service, 
Cleveland,  O.,  for  Light  Signal  for  Cnb  No. 
5  of  the  Water  Department,  at  $2,470.  Bids 
were   opened    Nov.    14. 

®The    Builders    Iron    Foundry    Co.,    Provi- 


necessary    labor    and    materials    for    a    water'     j^^^V"=R"^""ha3  been   awa  ded   the  contract 
mam    with    all .  the    necessary    valves,    boxes,      ^^"'^f'   ^•■r^  •!„.:„  "r„t     p„ki,v     ';prvlrp    of 


ary 
tees,  etc.,  for  the  following  named  thor- 
oughfares :  Belle  Ave.,  between  W.  Madi- 
son and  Bayes  Ave. ;  Mars  Ave.,  between 
Hilliard  and  W.  Madison  Aves. ;  Atkins  Ave., 
between  Hilliard  and  W.  Madison  Aves.  The 
foregoing  to  be  done  according  to  plans  and 
specifications  on  file  in  said  office  and  at  the 
office  of  C.  W.  Root,  1003  Society  for  Sav- 
ings Bldg.,  Cleveland,  O.  Each  bid  must 
separately  state  the  labor  and  material  which 
shall  be  furnished,  with  the  price  thereof, 
and  contain  the  name  of  every  person  or 
company  interested  in  the  same,  and  be  ac- 
companied bv  a  certified  check  in  the  sum 
of  $200. 

•{•Bids  will  be  received  until  noon,  Dec. 
20,  by  A.  A.  Smith,  Clerk  of  the  Village  of 
East  View,  at  his  office,  931  Williamson 
Bldg.,  Cleveland,  O.,  for  furnishing  the  nec- 
essary labor  and  materials  for  the  improve- 
ment of  Kinsman  Rd.  from  the  east  line  to 
the  west  line  of  the  village,  by  constructing  a 
10-in.  water  main  therein,  according  to  plans 
and  specifications  on  file  in  said  office.  Each 
bid  must  contain  the  full  name  of  every 
person  or  company  interested  in  the  same, 
and  be  accompanied  by  a  certified  check  on 
some  solvent  bank  for  10  per  cent  of  the 
amount  of  the  bid. 


bv    the    Department    of     Public    Service    of 


is   Superintendent  of   Waterworks. 
Pennsylvania. 

The  Pennsylvania  State  Board  of  Health 
has  approved  the  plans  for  improvements  and 
alterations  to  the  fihration  plant  at  the  water- 
works for  Franklin,  Pa.  Phil  Heid  is  Su- 
perintendent of  the  Waterworks. 
Utah. 

The    Board    of    Commissioners    of    Ogden, 
Utah,    has    granted    a    petition    for    the    ex- 


Cleveland,    O.,    for   Venturi    meters    for    the      tension  of  water  mains*  from  Third  St.,  and 
Fire  .Service   Pumping  Station  of  the  Water      Adams  Ave.,  to  Fourth  St.  and  Jefferson  Ave. 


Department,  at  $.3,880.  The  Chapman  Valve 
Co.,  Indian  Orchard,  Mass.,  secured  the  con- 
tract for  furnishing  2,.569  valves  for  the 
same  station  at  $13,602.  Bids  were  opened 
Nov.   18. 

The  Forest  City  Steel  &  Iron  Co.,  at  $11,- 
066,   submitted  the  lowest  bid  on  Nov.  26  to 


Washington. 

®The  city  of  Hoquiam,  Wash.,  has  let  the 
contract  for  the  furnishing  of  fire  apparatus 
to  the  American  La  France  Co.,  A.  G.  Long, 
Portland,  Ore.,  agent,  at  $13,400.  Other  bid- 
ders   w  ere ;      Robinson    Fire    Apparatus    Co., 


sps,s?;;ScTe„iu-cr....  a««.,s«j;»tii"  ^sr "?„.^°j,Sf 


the   „^r„ --    -         .  ,  , 

land,  O.,  for  furnishing  and  erecting  steel  tor 
the  new  downtown  high-pressure  pumping 
station  and  municipal  electric  lighting  sub- 
station at  Lakeside  Ave.  N.  E  .  and  E.  Uth 
St.  The  D.  C.  Griese  &  Walker  Co.,  was  low 
for    the    construction    of   the    remaining   por 


800;  Watrous  Engine  Works  Co.,  $19,000, 
and'  Nott-Joslyn  Fire  Engine  Co.,  part  bid, 
$9,000.  .    . 

West   Virginia. 

The   West    Virginia   Water  &   Electric   Co. 

.„.    ...^    --  -  of  Charleston,  W.  Va.,  has  been  incorporated 

tion.    'The  entire  cost  will  be  about  $80,041.      ^l^^^  ^  capital  stock  of  $1,000,000  for  all  pur- 


Plans  have  been  completed  by  Engineer  H 
L.  Haddocks  of  Newark,  O.,  for  the^  installa- 
tion of  a  new  water  works  system  in  Pleas- 
ant City,  O.,  at  an  estimated  cost  of  $1.5,000. 
The  work  will  include  pumps,  engines,  con- 
crete   reservoir   of    125,000    gals.,    distribution 


poses;  generate  and  distribute  electricity  for 
light,  heat,  power  and  other  purposes,  and 
to  manufacture  and  deal  in  fixtures,  chande- 
liers, electroliers,  lamps,  globes,  motors,  gen- 
erators, meters,  dynamos,  etc.  The  incor- 
porators   are:       Hugh     E.     Garrett,     Robert 


system,  etc.    Water  will  be  secured  from  deep       potts,  Arthur  B.  Harman,  James  E.  Sweeney 

■      '      ■     '"  "     '        and  John  J.   McCarthy,   all  of   Chicago,   111. 

Wisconsin. 
The  County  Board  of  Supervisors,  Racine, 
Wis.,  has  ordered  a  supplementary  system  of 
water  supply  installed  at  the  county  asylum. 


wells..     Contract   will   be    let   about   April     1 
1913. 

Oklahoma. 


•{•Bids  will  be  received  until  5  p.  m.,  Dec. 

•{•Bids  wi'irbe""received   until  noon,  Dec.  7,       17,    by    W.    M.    Rawlins,    City    Clerk,    Ponca,       ..„ __^.^    

by  J    M.   Williams,   Director  of   Public   Serv-       Okla.,   for   furnishing  the  labor  and   material  jj  ig  proposed  to  sink  a  deep  well, 

ice,  Portsmouth,  O.,  for  the  furnishing  of  the      necessary    for    the    construction    of    improve-  Xhe   citizens   of   Antigo,   Wis.,   at   a   recent 

necessary  material  and  performing  the  labor      ments  to  the  water  works  system.    Plans  and  election    voted    to    purchase    the    waterworks 

in    connection    with    the    following    improve-       specifications    may   be    obtained    of    Burns    &  plant  at  present  owned  by   W.   G.   Maxcy  of 

ments  to  the  Water  Works  Svstem.     Division       McDonnell,     Consulting     Engineers,     Scarritt  Oshkosh,  Wis. 

No.  4  consisting  of  a  Filtration  Plant  com-  Bldg.,  Kansas  City,  Mo.,  and  are  on  file  at  xhe  special  committee  has  submitted  its  re- 
plete, including  a  Sedimentation  Basin  based  the  office  of  the  City  Clerk  of  Ponca.  port  to  the  City  Council  of  Kenosha,  Wis., 
upon'  the  plans  adopted  by  the  Board  of  Con-  The  citv  of  Sulphur  Springs,  Okla.,  has  recommending  the  installation  of  a  filtration 
tro!  and  approved  bv  the  Board  of  Health  sold  bonds  to  the  amount  of  $30,000  for  pi^m  at  an  estimated  cost  of  $1-50,000.  The 
of  the  City  of  Portsmouth  and  of  the  State  waterworks  improvements.  The  proceeds  will  fljter  would  have  a  capacity  of  12,000,000  gals, 
of  Ohio,  and  now  on  file  in  the  office  of  the      be   used  to   construct   a   reservoir  and   pump-  Following   low   bids    were    received   by    the 

ing   station   on   White   Oak   Creek,  two   miles  -   -     - 

north  of  the  city,  from  which  point  the  water 

will  be  piped   into  Lake   Coleman. 


Director  of  Service.  The  labor  and  material 
for  this  svstem  will  be  for  excavation  and 
embankment  for  Filters  and  Sedimentation 
Basin,  reinforced  concrete  construction-  for 
said  basin,  brick  work  for  Filter  building, 
piping  and  anoliances  for  basin  and  building, 
also  heating  and  plumbing,  carpenter  work, 
etc.,  painting,  structural  steel,  roofing  tile,  cut 


Oregon. 


Board  of  Public  Works  of  La  Crosse,  Wis., 
on  Nov.  18  for  furnishing  supplies  and  doing 
work  on  the  $■100,000  waterworks  plant:  La 
Crosse  Construction  Co.,  building  the  main 
pumping  station   adjoining   Myrick    Park   and 


At  a  recent  mass  meeting  of  the  citizens  jygt  east  of  the  Green  Bay  tracks.  $47,758, 
of  St.  Johns,  Ore.,  it  was  voted  to  hold  an  (awarded  contract)  ;  Thomas  E.  Wooley,  fur- 
election  for  the  purpose  of  deciding  whether       nishing  material    (unless   otherwise   specified) 


subject  to  approval  of  the  Service  Director  in 
the  sum  of  5  per  cent  of  the  amount  of  the 
bid  or  a  certified  check  for  the  same  amount 
on  some  solvent  bank,  made  payable  to  D. 
E.  Edwards,  Treasurer. 

•{•Bids  will  be  received   until  Dec.  9,  by  J. 
R     Cowell,    Director    of    Public    Service,   To 


stone      Bid   shall  be  accompanied   hv   a  bond       or  not  an  election  shall  be  held  to  vote  bonds       g^j    laving   about   6,600   lin,    ft.   of    cast   iron 
■     '•'•■      ^-       ■       ■         {(jr  the  purchase  of  the  local  water  plant  and         ......  ...  -  •  .  _.   _.-x:  — 

equipment.  The  company  has  offered  its 
plant  for  $1.50,000. 

The   Water    Board   of   Portland,   Ore.,   will 
soon  advertise  for  bids  for  supplies  for  1913 

which  will  cost  approximately  $483,890.     This       ^^ ^    _._    ,,„...^...„    ._ 

XV     ^„..^..,    „ -    --  includes   12,200  tons   of  cast  iron  pipe   of   all       sub-stations,  'incliiding   pipe,  'specials   and   fit- 

ledo,  O.,  for  furnishing  the  necessary  labor  sizes,  estimated  to  cost  $.394,670;  4.50  tons  of  tings,  $14,690:  The  Chapman  Valve  Co.,  fur- 
and'  material  for  the  erection  of  a  brick  special  casting,  estimated  to  cost^$22,050 ;  775  nishing  (f.  o.  b.  La  Crosse)  valves  for  the 
and  concrete  pumping  station  and  for  fur-  valves,  estimated  to  cost  $15,870:  590  fire  pjpg  fines,  $2,245:  Simplex  Valve  &  Mfg. 
nishing  and  installinfr  two  rotary  pumps  of  hydrants,  estimated  to  cost  $17,700,  and  320  pg.,  furnishing  (f.  o.  b.  La  Crnsse)  two 
7  500    gals,    per    min.    capacity    directly    con-      tons    of    pig   lead,    estimated    to   cost   $33,600.       "  '  "  ■  '       * 

n'ected  to  vertical  tvpe  standard  construe-  According  to  an  estimate  of  the  work  to  be 
tion  ''5-cycle.  220-volt  induction  motors  with  •  done  by  the  department  next  year,  a  total  of 
all  accessories,  wiring,  piping,  etc.  The  410.780  ft.  or  78  miles  of  mains  will  be  laid. 
'     '  ■         ~  ■      ■  These  include  the  construction  of  30,  24  and 

12-in.  reinforcing  mains  for  the  East  Side 
high  gravity  service  in  Woodstock  and  Wood- 
mere  districts,  reinforcement  of  the  high 
gravity  system  on  the  peninsula  and  a  net- 
work of  distribution  mains  in  this  section  to 

^    _      _  supplement  those  already  laid;  reinforcement       ^„,.^    ,„ _    „ _. 

Clerk  "for  the  improvement  of  Lamb.  Locust  of  the  Central  East  Side  intermediate  and  the  into  the  lake,  with  an  Addition  of  2,.500  ft. 
and  Iddings  Ave.,  by  the  construction  therein  low  gravity  service,  the  construction  of  a  low  ^.f  fo^,^  g.ft.  pipes,  the  end  of  which  will  be 
of  a  water  main.  Bids  were  opened  Nov.  25.  gravity  service  to  supply  Linnton  and  North  fjo  ft  under  the  water's  surface.  Fred  G. 
F  A  Pease  Engineering  Co..  Williamson  Portland  and  the  construction  of  a  high  Simmons  is  Commissioner  of  Public  Works. 
Bide     Cleveland,  are  Engineers.  pressure    service    supply    in    South    Portland.  PanaHa 

©Wilhelmi    &    Smith    of    Cleveland.    O.,    at       The  total  cost  of  these  mains  when  complete  »..«iiiciuci. 

$5  795  submitted  the  lowest  bid  to  J.  W.  is  estimated  by  Engineer  Clarke  at  $410,780. 
Shime'k  City  Clerk.  Newburgh,  2871  East  At  the  next  meeting  of  the  Water  Board  it 
ri6th    St      Cleveland,    O.,    for   the    furnishing      will  be  decided  if  all  the  supplies  said  to  be 

4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


pumping  station  is  to  be  located  at  Columbus 
and  Michigan  Sts.  DeVore-McGormley  Co., 
304   The    Nasby   Bldg.,   Toledo,   O.,   are   En- 

®The  Lanese  Co..  Columbus  Bldg.,  Cleve- 
land has  been  awarded  the  contract  bv 
the   Village   of    Euclid,    O.,    Fred    H.    Shoaff, 


pipe  in  and  adjacent  to  the  pumping  station, 
reservoir  and  sub-stations,  including  specials, 
valves  and  fixtures,  $59,767:  U.  S.  Cast  Iron 
Pipe  &  Foundry  Co.,  furnishing  materials  (f. 
o.  b.  La  Crosse)  for  the  pipe  lines  in  and  ad- 
joining  the   pumping   station,    reservoirs    and 


Venturi  meters  and  records,  $1,24S:  J.  K. 
Keehn  Co.,  furnishing  and  erecting  steam 
and  miscellaneous  piping  and  appliances,  in- 
cluding Venturi  meters  and  heating  plant, 
$7,770. 

The  waterworks  committee  of  the  City 
Council,  Milwaukee.  Wis.,  has  recommended 
the  enactment  of  an  ordinance  providing  for 
a  tunnel  to  cost  $400,000.  The  new  tunnel 
will  be  constructed  at  the  northern  end  of 
Lake   Park,   12   ft.   in   diameter   and   4.000   ft. 


•{•Bids  will  be  received  until  3  P.  m.,  Dec 
11.  by  James  Stuart.  Purchasing  Agent,  Van- 
couver, B.  C,  for  three  lots  of  steel  pipe  as 


December  4,  1912. 
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follows:  (1)  26,400  ft.  6-in.;  6,600  ft.  8-in. 
and  5,280  ft.  12-in. ;  (2)  52,800  ft.  6-in.;  13,200 
ft.  8-in.  and  10,560  ft.  of  12-in.;  (3)  79,200  ft. 
6-in. :  19,000  ft.  8-in.  and  15,840  ft.  of  12-in. 
^Bids  will  be  received  until  11  a.  m.,  Dec. 
9,  by  Board  of  Control,  at  the  office  of  the 
Chairman,  Winnipeg,  Man.,  for  supply  of 
valves  for  the  Domestic  Service  Water 
Works.    Specification  and  form  of  tender,  to- 


gether with  conditions  governing  tenders  as 
prescribed  by  by-law  may  be  obtained  at  the 
olTice  of  the  City  Engineer,  223  James  Ave. 
The  lowest  or  any  tender  not  necessarily  ac- 
cepted. M.  Peterson  is  Secretary  of  the 
Board. 

•J«Bids  will  be  received  at  once  by  Mrs. 
James  D.  McLean,  Shoal  Lake,  Man.,  for 
estimate   of    cost   of    installing    water   works 


system  throuehout  Shoal  Lake  Hospital. 

®The  Canada  Foundry  Co.,  146  Notre 
Dame  E  St.,  Winnipeg,  Man.,  has  been 
awarded  the  contract  by  the  city  of  St.  Boni- 
face, Man.,  for  the  supply  and  erection  of 
a  variable  speed  motor  and  a  motor-driven 
pump  capable  of  delivering  either  1,000,000  or 
1.5110,000  imp.  gals,  per  24  hours,  at  $2,732. 
Bids  were  opened  Nov.  8. 


SEWERAGE    AND     GARBAGE    DISPOSAL 


Alabama. 

The  city  of  Birmingham,  Ala.,  will  let  con- 
tracts about  Dec.  20  on  the  storm  water  sewer 
to  drain  the  west  end  of  North  Highlands,  at 
an  appro.ximate  cost  of  $2.30,000.  Walter  G. 
Kirkpatrick  is   City  Engineer. 

California. 

®The  City  Council  of  San  Diego,  Cal.,  has 
let  a  contract  to  J.  W.  Walton  to  erect  a  six- 
unit  McGuire  incinerator  at  a  cost  of  $16,000. 
The  plant  will  be  erected  at  the  foot  of  Eighth 
St. 

City  Engineer  Martin  C.  Polk  of  Chico,  Cal., 
,  has  estimated  that  the  proposed  septic  tank  to 
be   installed   earlv   ne.xt   year    would   cost  be- 
tween $6,000  and'  $8,000. 

City  Engineer  S.  J.  Norris  of  Oroville,  Cal., 
has  submitted  to  the  Board  of  Trustees  plans 
for  the  construction  of  a  new  storm  water 
sewer  system  to  cost  $32,800.  The  plans 
provide  for  the  utilization  of  the  old  system 
wherever  possible,  the  construction  of  a  main 
outlet  sewer  along  the  base  of  the  levee,  a 
radical  change  in  the  channel  of  Dry  Creek, 
and  the  building  of  a  dirt  levee  to  protect 
the  w-est  end  of  the  city  from  flood  water. 

The  citizens  of  Dinuba,  Cal.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $42,000  for  the  installation  of  the 
proposed  outfall  sewer  System.  The  sewer  sys- 
tem will  be  built  from  plans  drawn  by  City 
Engineer  Chris  P.  Jensen  of  Fresno,  Cal. 
The  plans  nrovide  for  a  svstem  of  mains  that 
will  cover  the  entire  business  and  residence 
portion  of  the  city. 

Florida. 

•J»Bids  will  be  received  until  6  p.  m.,  Dec. 
16,  by  feoard  of  Public  Works,  Pensacola,  Fla., 
for  reconstructing  sanitary  sewer  in  Belmont 
St.,  between  Alcaniz  and  Davis  Sts.,  on  Brain- 
ard  St.,  between  Palafox  and  Guinemarde  St?., 
and  on  Garden  St.,  between  Manressa  and  .Al- 
caniz Sts.;  1,000  lin.  ft.  8-in.  terra  cotta  sewer, 
three  brick  manholes  and  two  lamp  holes ; 
certified  check  $100;  plans,  specifications  and 
blank  proposal  forms  may  be  obtained  from 
L.  E.  Thornton,  City  Engineer,  Room  203 
City  Hall. 

Idaho. 

4«Bids  will  be  received  until  7 :30  p.  m., 
Dec.  19,  by  F.  H.  Berg,  City  Clerk,  Pocatello. 
Idaho,  for  the  construction  of  22.630  ft.  of 
lateral  sewers,  .51  M.  H.'s,  6  Comb.  M.  H.'s 
and  F.  T.  and  Septic  Tank  estimated  to  cost 
$68,619.  Specifications  may  be  had  upon  appli- 
cation to  W.  P.  Havener,  City  Engineer. 

Illinois. 

®The  Board  of  Local  Improvements,  Chica- 
go, 111.,  Edward  J.  Glackin  secretary,  on  Nov. 
26' awarded  the  following  contracts  for  con- 
structing house  drains :  Gait  Ave.,  300  lin.  ft., 
A  Mancini,  902  W.  Taylor  St.;  Hoyne  Ave., 
1,000  lin.  ft.,  S.  Rvan,  2927  W.  Congress  St  ; 
Lawrence  Ave.,  2,0(10  lin.  ft.,  G.  Pontorelli,  904 
Forgan  St.  •  Mac  Farlane  Ave.,  800  lin.  ft.,  L. 
Scully  1017  W.  Polk  St.,  Manistee  Ave.,  600 
lin  ft  A  Mancini ;  W.  100th  St.,  600  lin.  ft., 
S  Ryan ;  W.  104th  St,  2,000  lin  ft.,  G.  Barry ; 
W  63d  St.,  1,800  lin.  ft.,  L.  Scully,  Superior 
Ave  ■  2,000  lin.  ft..  Buffalo  Ave.,  2,500  lin.  ft., 
W    136th  St.,  600  lin.  ft.,  L.  Scully. 

®W.  G.  Hoy  of  Woodstock,  111.,  has  been 
awarded  the  contract  for  the  construction  of  a 


at  $11,114.  The  prices  were  as  follows  for 
trenching  averasfing  7  to  8  ft.,  maximum  cut 
14  ft. :  8-in.,  $0.68  ;  10-in.,  $0.83  ;  12-in.,  $0.87%  ; 
manholes,  $32.50 ;  flush  tanks,  $55 ;  inverted  si- 
phon, $290;  cement  bulkhead,  $50.  Mulhol- 
land,  Kuehn  &  Co.,  of  Kaukauna,  Wis.,  bid 
about  $12,000  on  the  work.  Plans  and  specifi- 
cations were  prepared  by  Arthur  L.  Webster, 
City  Engineer  of  Wheaton,  111. 

®The  Board  of  Public  Improvements  of 
Virginia,  111.,  has  awarded  to  Charles  Wilson 
the  contract  for  the  new  city  outlet  sewer,  at 
$2,300. 

®F.  E.  Kaminski  of  Watertown,  Wis.,  has 
been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  Assumption,  111.,  R.  F. 
Johnson,  Secy.,  for  the  construction  of  a  com- 
bined sanitary  sewerage  and  drainage  system, 
including  42,000  ft.  of  sewer.  The  estimated 
cost  was  $.33,772.     Bids  were  opened   Nov.  7. 

Following  are  the  lowest  bids  submitted  to 
the  Board  of  Local  Improvements,  Chicago, 
111,  Edward  J.  Glackin  secretary,  for  construct- 
ing sewers ;  Colfax  Ave.,  670  lin.  ft.  18-in. 
double  strength  tile  pipe,  7%  ft.  cut,  $1.70;  93d 
St.,  1,000  lin.  ft.,  15  in.,  IV^  ft.  cut,  $1.40;  3,100 
lin.  ft.,  12  in.,  7  ft.  cut ;  Yates  Ave.,  400  lin.  ft., 
12  in.,  6  ft.  cut,  $1.20 ;  600  lin.  ft.,  15  in.,  (>^k  ft. 
cut;  300  lin.  ft.,  12  in.,  &-h  ft.  cut,  $1.25.  92d 
PI.,  965  lin.  ft.,  12  in.,  7  ft.  cut,  $1.20  Paxton 
Ave,  710  lin.  ft.,  12  in.,  6  ft.  cut,  $1.20.  Jeffrey 
Ave.,  265  lin.  ft.,  15  in.,  9  ft.  cut,  $1.29 ;  400  Un. 
ft.,  18  in.  double  strength,  6%  ft.  cut;  40  lin. 
ft.,  12  in..  7  ft.  cut,  $1.40.  Central  Ave^  500 
lin.  ft.,  12  in.,  7  ft.  cut,  $1.20.  Phillips  Ave., 
490  lin.  ft.,  12  in.,  6  ft.  cut,  $1.25.  Oglesby 
Ave.,  490  lin.  ft.,  12  in.,  6  ft.  cut,  $1.25.  Luel- 
la  Ave.,  490  lin.  ft.,  12  in.,  7  ft.  cut,  $1.25. 
Merrill  .Ave.,  490  lin.  ft.,  12  in.  6%  ft.  cut, 
$1.20.  Wing  sewers  at  93d  St.  and  Essex 
Ave.,  40  lin.  ft.  12  in.,  7  ft.  cut,  $1.40 ;  6,500  cu. 
yds.  rock  excavation,  $3;  total,  $.34,475.  Prices 
include  construction  of  95  manholes  and  79 
catch  basins.  S.  Ryan,  2927  W.  Congress  St. 
Bryn  Mawr  .\ve.,  .3,160  lin.  ft.,  hVz  ft.  brick,  17 
ft.  cut,  $7.10 ;  2,660  Hn.  ft.  5  ft.  brick,  Yiy-i.  ft. 
cut.  $6.55 ;  2,690  lin.  ft.,  \y2  ft.  brick,  20  ft.  cut, 
$6.50.  N.  40th  .Ave.,  700  lin.  ft.,  2  ft.  double 
invert,  14  ft.  cut,  $3.57;  680  lin.  ft.  2%  ft. 
double  invert  14  ft.  cut,  $3.64;  1,330  lin.  ft..  3 
ft.,  19  ft.  cut,  $4.58 ;  670  lin.  ft.  2%  ft.,  double 
invert,  17%  ft.  cut,  $3.78;  660  lin.  ft..  2  ft. 
double  invert,  12  ft.  cut,  $3.26;  1  concrete 
bulkhead,  51  catchbasin.s,  69  manholes,  total 
$73,09.3,  H.  J.  McNichols,  the  Rookery.  Har- 
bor Ave.,  1,790  lin.  ft.,  18  in.,  double  strength 
tile  pipe.  13V2  ft.  cut,  $2.97 ;  1050  lin.  ft.,  15  in., 
11  ft.  cut,  $1.95,  total  $7,400,  including  con- 
struction of  21  manholes  and  3  catchbasins. 
W.  Fosco,  744  W.  Taylor  St.  The  contracts 
have  not  been  awarded. 

Plans  for  the  construction  of  14  miles  of 
vii.rified  pipe  sanitary  sewers  ranging  in  size 
from  8  to  24  ins.,  have  not  been  completed  by 
Citv  Engineer  A.  R.  Russell  of  De  Kalb,  111. 

The  City  Council  of  East  St.  Louis,  111.,  has 
passed  an  ordinance  authorizing  the  city  to 
borrow  $35,000  for  the  improvement  of  and 
repairing  of  old  sewers. 

The  Board  of  Local  Improvements  of 
Bloomington,  III.,  has  been  instructed  to  re- 
advertise  for  bids  for  the  building  of  the 
O'Neil  Park  sewer.  It  is  planned  to  have  the 
work  done  this   fall. 

The  Board  of  Local  Improvements  of  Al- 
ton, III.,  set  Dec.  4Vas  the  day  for  the  hearing 
of  objections  of  property  owners  to   the  pro- 


sewer  system  in  the  village  of  .•Mgonquin,  111 

J^  indicates  work  now  open  for  bids.    ®  indicates  a  conUact 


posed  plans  for  building  a  septic  sewer  system 
in  Upper  .■Mton.     The  estimated  cost  is  $75,- 

000.  J.  E.   Schwaab  is  City  Engineer. 

The  Board  of  Local  Improvements  of  Mar- 
shall, III.,  has  ordered  the  construction  of  a 
sewer  in  the  northern  part  of  the  city,  to  be 
known  as  the  Linn  St.  sewer.  C.  A.  Pendunn 
is  City  Engineer. 

The  City  Council  of  East  St.  Louis,  111.,  has 
authorized  the  sewer  committee  to  investigate 
the  probable  cost  and  other  features  of  in- 
stalling a  complete  sanitary  and  storm  sewer 
system  in  Winstanley  addition.  This  system 
would  complete  the  sewer  of  East  St.  Louis. 

Iowa. 

^Bids  will  be  received  until  8  p.  m.,  Dec. 
10,  by  C.  J.  Reusche,  City  Clerk,  Clinton, 
la.,  for  furnishing  all  the  materials  and  labor 
to  construct  new  sewers  in  Sewer  District  No. 
9  in  said  city  as  laid  down  and  described  in 
said  resolutions,  and  as  shown  in  the  plans 
and  specifications  of  the  city  engineer,  now  on 
file  in  the  office  of  the  city  clerk.  The  extent 
of  the  work  is  as  shown  in  the  following  list 
of  approximate  quantities :  500  lin.  ft.  of  24-in. 
pipe  sewer;  700  lin.  ft.  of  18-in.  pipe  sewer; 
1,400  lin.  ft.  of  15-in.  pipe  sewer;  700  lin.  ft. 
of  12-in.  pipe  sewer;  3,000  lin.  ft.  of  10-in.  pipe 
sewer;  3.600  lin.  ft.  of  8-in.  pipe  sewer;  12 
lin.  ft.  of  24-in.  cast  iron  pipe;  24  manholes; 
4  flush  tanks;  2  lamp  holes;  3,000  cu.  yds.  of 
rock  excavation ;  all  Y's,  slants  and  fittings 
included  in  the  above  quantities. 

City  Engineer  J.  A.  Ryan  of  Davenport, 
la.,  is  preparing  plans  and  specifications  for  the 
I3th  district  sewer  system  which  will  prob- 
ably be  constructed  some  time  during  the 
ne.xt  season.  The  district  comprises  the  sec- 
tion of  the  city  east  of  Pine  St.  and  south  of 
Third   St. 

Residents  of  Crescent  Park,  Sioux  City.  la., 
plan  to  form  an  organization  for  the  purpose 
of  agitating  the  construction  of  sanitary  sew- 
ers in  the  addition. 

City  Engineer  Hills  of  Fulton,  la.,  has  com- 
pleted a  new  set  of  plans  for  the  proposed 
sewerage  svstem.  The  City  Council  plans  to 
ask  bids  for  the  construction  of  the  work  at 
once. 

Plans  and  specifications  for  storm  water 
sewers  and  30,000  sq.  yds.  pavement  for  Wau- 
kon,  la.,  are  being  prepared  by  the  Aetna  En- 
gineering Bureau.  17  N.  La  Salle  St.,  Chicago. 
Kentucky. 

®The  Board  of  Public  Works  of  Louisville, 
Ky.,  has  awarded  the  contract  for  the  construc- 
tion of  the  following  sewers  to  James  Ferry  & 
Son  of  Pittsburgh,  Pa.,  and  Henry  Bickel  Co.. 
Louisville,  at  $71,0C0  and  $10,700  respectively: 
Section  2,  32d  St.  sewer.  Contract  No.  1 ;  Sec- 
tion 1,  23d  St.  sewer.  Contract  No.  2;  Section 

1,  Birchwood  alley  sewer.  Contract  No.  3; 
Section  1,  Kennedy  alley  sewer:  Contract  No. 
4,  Section  1 ;  Crescent  alley  sewer.  Contract 
No.  5.  The  work  consists  of  the  construction 
of  approximately  315  ft.  of  60-in.,  855  ft.  of 
6i-in..  670  ft.  of  63-in.,  3,250  ft.  of  60-in..  and 
335  ft.  of  57-in.  combined  sewer,  with  an 
average  cut  of  iSMs  ft.  .Mso  the  construction 
of  approximately  3.500  ft.  of  10-in.  and  611  ft 
of  8-in  sanitarv  sewer,  deep  and  wide  vitrified 
pipe  and  311  ft.  of  12-in.  standard  vitrified 
pipe  storm  water  sewer,  with  an  average  cut 
of  9  ft.  Rov  W.  Burke,  first  assistant  engi- 
neer. Board  of  Public  Works,  is  in  charge  of 
this  work.    Bids  were  opened  Nov.  29. 


let  recently. 


54 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  23. 


Louisiana. 

The  Water  &  Drainage  Committee  of  the 
City  Council.  New  Orleans,  La.,  has  made  a 
favorable  report  on  the  resolution  of  the 
Sewerage  &  Water  Board  appropriating 
$8,750  a  year  for  the  operation  of  a  drainage 
pumping  plant  to  be  located  at  Harvey  Canal 
and   Bayou  Barataria. 

The  Mitchell  &  Borne  Contracting  Co., 
New  Orleans,  submitted  the  lowest  bid  to  the 
Sewerage  &  Water  Board  of  New  Orleans, 
La.,  on  Nov.  19  for  Contract  .50-D,  aggregat- 
ing $600,000.  The  Etta  Contracting  Co.  was 
low  on  Contract  48-D,  aggregating  $100,000, 
It  is  probable  that  these  concerns  will  re- 
ceive the  contracts.  This  work  was  noted  in 
our  last  issue. 

The  semi-annual  report  of  the  Sewerage 
and  W^ater  Board  of  New  Orleans,  La.,  enu- 
merates the  contracts  that  have  been  let,  and 
states  that  the  following  contracts  for  drain- 
age work  are  under  preparation,  and  will  be 
advertised  within  a  few  months.  Contract 
49D — transmission  line  for  drainage  system ; 
olD — mechanical  draft  apparatus  at  main  wa- 
ter works  station  in  connection  with  the  6,000 
K.W.  turbo  generator ;  one  30-h.p.  motor  and 
minor  items  at  power  house;  cables  for  power 
transmission  line,  including  cables  to  pump- 
ing station  A  and  from  station  A  to  the  river ; 
underground  conduits  from  pumps  to  be  in- 
stalled in  the  seven  pumping  stations,  pumping 
station  No.  .5.  new  building  and  extensions  to 
be  made  to  the  buildings  of  the  other  stations ; 
alterations  at  Nos.  6  and  7,  and  hydraulically 
operated  gates  at  pumping  stations  2,  6  and  7. 
The  contracts  will  aggregate  approximately 
$.3,400,000. 

Massachusetts. 

4*Bids  will  be  received  until  Dec.  18  by 
City  of  New  Bedford,  Mass.,  W.  F.  Williams, 
Engineer,  for  the  construction  of  the  concrete 
substructure  of  Sewage  Screen  Station  and 
Connecting  Concrete  Sewer  of  the  Intercept- 
ing Sewer  System. 

©Commissioner  of  Public  Works  L.  K. 
Rourke,  Boston,  Mass.,  awarded  the  contract 
for  building  pipe  sewers  and  drains  in  Com- 
monwealth Ave.,  between  Chiswick  and  Wall- 
ingford  roads,  to  .\nthony  Baruffaldi  of  that 
city,  at  $1,485.     Bids  were'opened  Nov.  22. 

The  town  of  Wakefield,  Mass.,  has  appro- 
priated $2,900  for  the  making  of  extensions  to 
the  sewer  system  through  Elm  St..  from  Pros- 
pect  to    Winn    St. 

Minnesota. 

The  city  of  Thief  River  Falls.  Minn.,  W. 
H.  Quist,  City  Clerk,  contemplates  the  in- 
stallation of  new  sewers. 

The  budget  for  the  city  of  St.  Paul,  Minn., 
for  next  vear  will  contain  $45,000  for  garbage 
disposal,  $47,000  for  water.  $325,000  for  streets 
and  sewers,  and  $00,000  for  park  fund. 

The  City  Council  of  St.  Paul.  Minn.,  has 
adopted  resolutions  for  the  construction  of 
the  following  sewers :  Bates  Ave.,  from  Mc- 
Lean .\ve.  to  Elliot  PI. ;  Jessamine  St.,  from 
Arkwright  St.  to  Trout  Brook ;  Curtice  St., 
from  S.  Robert  St.  to  a  point  150  ft.  easterly 
of  the  east  line  of  Riverview ;  Minnehaha  St., 
from  Grotto  St.  to  Avon  St..  and  Randolph  St.. 
from  Pascall  .\ve.  westerly  to  the  Mississippi 
River. 

The  Board  of  Public  Works  of  St.  Paul. 
Minn.,  is  considering  the  construction  of  a 
sewer  in  Cortland  St..  at  an  estimated  cost  of 
$14,000. 

Mississippi. 

^Bids  will  be  received  until  noon,  Dec.  19, 
by  Board  of  .^dams  County  Supervisors. 
Natchez.  Miss.,  it  is  reported,  for  the  construc- 
tion of  improvements  on  public  highways.  The 
specifications  are  in  pamphlet  form  and  each 
bidder  will  be  required  to  pay  $1  for  a  copy, 
but  the  money  will  be  refunded  if  they  are  re- 
turned with  the  bids.  Two  bridges  are  to  be 
erected  in  connection  with  the  construction  of 
permanent  highways.  The  ("oinitv  roads  are  in 
good  condition,  and  with  the  $150,000  to  be  ex- 
pended   under   the    prospective    contracts,    the 


county  will  have  expended  $292,162  on  public 
roads  and  bridges  in  thirteen  years. 

The  city  of  Senatobia,  Miss.,  will  issue 
bonds  Dec.  5  to  the  amount  of  $18,000  for  the 
purpose  of  improving  the  water  works  system 
and  extending  the  sewerage  system. 

New  Jersey. 

^'Bids  will  be  received  until  2  p.  m.,  Dec.  9, 
by  Board  of  Street  and  Water  Commissioners, 
E.  B.  See,  clerk,  at  the  office  of  J.  Prout. 
chairman  of  the  Committee  on  Streets  and 
Sewers,  Jersev  City,  N.  J.,  for  the  improve- 
ment of  Columbia  Ave.  between  asphalt  pave- 
ment at  south  side  of  Thorne  St.  and  south 
line  of  North  St.,  in  accordance  with  specifica- 
tions on  file  in  the  office  of  the  clerk  of  said 
board. 

^Bids  will  be  received  until  2  p.  m.,  Dec.  9, 
by  Board  of  Street  and  Water  Commission- 
ers, at  the  office  of  John  Prout,  chairman  of 
the  Committee  on  Streets  and  Sewers,  I.  &  M., 
Jersey  City,  N.  J.,  for  the  furnishiug  and  de- 
livering of  about  1,.500  lin.  ft.  of  bluestone 
crosswalks  in  accordance  with  specifications  on 
file  in  the  office  of  the  clerk  of  said  board. 
Blank  form  of  bid,  showing  estimate  of  quan- 
tities and  agreement  of  sureties,  must  be  ob- 
tained at  the  office  of  the  Chief  Engineer, 
Room  23.  City  Hall,  Jersey  City,  N.  J. 

®The  Passaic  Valley  Sewerage  Commission, 
Newark,  N.  J.,  on  Nov.  20  awarded  the  con- 
tract for  the  construction  of  Section  10  of  the 
Passaic  Valley  sewer  system  to  Bruno  & 
Petitti  of  Boston,  Mass., 'at  $:354,075,  and  the 
contract  for  the  tunnel  work  of  part  of  Sec- 
tion 8  to  the  Heally  Construction  Co.,  of 
New  York  City,  at  $157,300.  Bids  received  on 
the  open  trench  work  of  part  of  Section  8 
were,  rejected.  A  list  of  the  itemized  bids 
received  on  the  entire  work  was  given  in  our 
last  issue. 

®The  Board  of  Contract  and  Supply  of 
Yonkers,  N.  Y.,  ha's  awarded  the  contract  for 
the  construction  of  a  sewer  in  S.  Broadway  at 
Highland  .Ave.,  to  Joseph  L.  Cuozzo,  at  $1,726. 

The  City  Council  of  Trenton,  N.  J.,  has 
passed  a  resolution  to  the  effect  that  the  plans 
and  specifications  for  the  sewage  disposal  plant 
must  be  in  its  hands  before  July  1,  1913,  that 
the  plant  must  be  installed  and  completed  with- 
in two.years  from  that  date,  and  that  the  total 
cost  of  the  plant  must  not  exceed  $450,000. 
Hering  &  Greg'ory.  New  York  City,  are  Con- 
sulting Engineers. 

Plans  have  been  completed  by  Consulting 
Engineer  T.  Chalkley  Hatton  of  Wilmington. 
Del.  for  the  construction  of  about  three  miles 
of  storm  water  drains  in  Atlantic  City,  N.  J., 
at  an  estimated  cost  of  $180,000.  The  work 
includes  extensions  of  drainage  system  em- 
bracing concrete  and  terra  cotta  conduits,  in- 
lets, manholes  and  catch  basins.  Contracts 
will  be  let  early  in  the  spring.  John  W. 
Hackney  is  City  Engineer. 

The  New  Jersey  State  Board  of  Health  has 
approved  the  plans  of  the  Joint  Sewage  Dis- 
posal Commission,  Plainfield,  for  a  gravity 
system  to  the  Darling  farm  in  Piscataway 
Township. 

Consulting  Engineers  Witmer  &:  Brown  of 
Buffalo,  N.  Y.,  have  completed  plans  for  the 
installation  of  a  sew'erage  svstem  in  Lvons, 
N.  Y.,  at  an  estimated  cost  of  $120,000. 

City  Engineer  W.  Thomas  Wooley  of 
Schenectady.  N.  Y.,  has  secured  the  right  of 
way  from  the  Delaware  and  Hudson  Co.  for 
the  outlet  of  the  new  10th  Ward  surface  water 
sewer  system.  Plans  for  the  finishing  of  the 
systeiu  will  be  made  immediately. 

The  Common  Council  of  Dunkirk.  N.  Y., 
has  decided  to  provide  sewerage  for  the  pro- 
posed new  additions  to  the  plant  of  the  .\tlas 
Steel  Co..  and  the  new  rolling  mill  to  be  built. 
The  sewer  will  be  laid  in  Howard  .•\ve..  from 
Central  Ave.,  and  probably  extend  to  Brigham 
Road  or  James  Ave. 

New   York. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
6,  by  Alfred  E.  Steers,  president  of  the  bor- 
ough of  Brooklyn,  New  York  city,  for  street 
improvements  under  seven  contracts,  the  larg- 
est being  No.   4,  as   follows':     For  regulating 


•^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


and  paving  with  permanent  asphalt  pavement 
on  a  6-in.  concrete  foundation  the  roadway  of 
16th  .^.ve.,  from  44th  St.  to  47th  St.  and  from 
48th  St.  to  54th  St.  The  engineer's  estimate  is 
as  follows;  7,100  sq.  yds.  asphalt  pavement, 
outside  railroad  area  (5  years'  maintenance')  : 
1,040  sq.  yds.  asphalt  pavement,  within  rail- 
road area  (no  maintenance)  ;  1,180  cu.  yds. 
concrete,  outside  railroad  area;  170  cu.  yds. 
concrete,  within  railroad  area ;  480  lin.  ft. 
bluestone  heading  stones  set  in  concrete;  2,04o 
cu.  yds.  excavation  to  subgrade.  Time  allowed, 
35  working  days.     Security  required,  $6,000. 

©Michael  Barber  of  Binghamton,  N.  Y.,  has 
been  awarded  the  contract  by  the  Board  of 
Contract  and  Supply  of  that  city.  J.  A.  Giles 
City  Engineer,  for  the  construction  of  sewers 
in  Worden  and  Silver  Sts.  and  Seminary  Ave., 
at  $505,  $754  and  $395  respectively.  Bids  were 
opened  Nov.  27. 

North  Dakota. 

I'he  citizens  of  New  Rockford.  N.  Dak., 
are  agitating  the  installation  of  a  sewer  sys- 
tem, water  works  system  and  an  electric  light 
system. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Dec,  11, 
by  Walter  S.  Rufif,  Director  of  Public  Service, 
Canton,  O.,  for  furnishing  the  necessary  labor 
and  materia!  for  the  construction  of  sewers  in 
the  following  streets:  Georgetown  Road,  Taft 
St.  and  Otto  St.,  1,600  lin.  ft.  8-in.  vit.  pipe 
sewer,  5  manholes  built,  1  flush  tank  built,  1 
lamp  hole  top  set.  Winfield  Ave.,  2,400  lin.  ft. 
8-in.  vit.  pipe  sewer.  7  manholes  built,  1  man- 
hole rebuilt,  2  flush  tanks  built ;  Brown  Ave.. 
Erie  St.  and  Bay  St..  1,980  lin.  ft.  8-in.  vit.  pipe 
sewer.  5  manholes  built,  1  flush  tank  built,  1 
lamp  hole  top  set;  Bank  St.,  1,500  lin.  ft.  8-in. 
vit.  pipe  sewer,  4  manholes  built,  1  flush  tank 
built,  1  lamp  hole  top  set ;  West  Third  St.  and 
Ralph  St.,  3,600  lin.  ft.  8-in.  vit.  pipe  sewer,  9 
manholes  built,  1  flush  tank  built,  3  lamphole 
tops  set;  Brant  Ave.,  1,950  lin.  ft.  8-in.  vit. 
pipe  sewer,  6  manholes  built,  1  flush  tank 
built;  Prescott  Ave..  2,260  lin.  ft.  8-in.  vit. 
pipe  sewer.  7  manholes  built,  1  double  flush 
tank  built,  1  lamp  hole  top  set.  Each  bid  must 
contain  the  full  name  of  every  person  or  com- 
pany interested  in  the  same,  and  be  accompa- 
nied by  a  bond  in  the  sum  of  $200. 

•J"Bids  will  be  received  until  noon,  Dec.  19, 
by  W.  J.  Springborn,  Director  Public  Service, 
Cleveland,  O..  for  dry  tankage,  the  product 
of  the  Cleveland  Garbage  Disposal  Plant. 
Specifications  may  he  obtained  at  the  office  of 
W.    H.    Kirby.    Secy..    104    City    Hall. 

•{•Bids  will  be  received  until  noon,  Dec.  5, 
by  Department  of  Public  Service.  Hamilton, 
O.,  for  the  furnishing  of  the  necessary  labor 
and  material  for  the  construction  of  sanitary 
sewers  and  house  connections  in  Vine  St.  and 
Greenwood  Ave.,  from  Linn  St.  to  the  Cath- 
olic Cemetery,  in  accordance  with  plans  for 
said  improvement  heretofore  approved  bv 
Council  and  now  on  file  in  the  office  of  F.  E. 
Weaver.  City  Engineer. 

^•Bids  will  be  received  until  noon.  Dec.  16, 
by  J.  W.  Chrisford.  Director  of  Public  Serv- 
ice, Lakewood,  O.,  for  furnishing  the  neces- 
sary labor  and  materials  for  a  sewer  in  Mars 
Ave.,  between  Hilliard  and  W.  Madison  .-^ves. 
The  foregoing  is  to  be  done  according  to  plans 
and  specifications  on  file  in  said  office  and  at 
the  office  of  C.  W.  Root.  10.33  Society  for 
Savmgs  Bldg.,  Cleveland,  O.  Each  bid 'must 
separately  state  the  labor  and  material  which 
shall  be  furnished  with  the  price  thereof  and 
contain  the  name  of  every  person  or  company 
interested  in  the  same,  and  be  accompanied  by 
a  certified  check  in  the  sum  of  $200. 

•I-Bids  will  be  received  until  noon,  Dec.  5. 
by  Department  of  Public  Service,  Hamilton, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  storm  sewers  on 
the  old  bed  of  Crawford's  Run  from  Front 
St.  to  2d  St.;  2d  St.,  from  Crawford's  Run 
to  Owen  St.;  Owen  St.,  from  2d  St.  to  Lane 
St. ;  Lane  St.,  from  Owen  St.  to  Hanover  St. ; 
Frankfort  St.,  from  Hanover  St.  to  Washing- 
ton St.;  Washington  St.,  from  Frankfort  St. 
to  Francis  St. ;  Garden  Ave.,  from  Crawford's 
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Run  to  Beckett  St. ;  Lane  St..  from  Owen  St. 
to  the  Crawford's  Run  bridge,  in  accordance 
with_  plans  for  said  improvement  heretofore 
appointed  by  Council,  and  now  file  in  the  office 
of  F.  E.  Weaver,  City  Engineer. 

@Ed.  L.  Baxter,  21st  St.,  Lorain,  O.,  has 
been  awarded  the  contract  by  the  Department 
of  Public  Service  of  that  city  for  the  construc- 
tion of  a  lateral  storm  water  sewer  in  Dallas 
Ave.,  Main  Sewer  District  in  East .  •28th  St., 
from  Toledo  Ave.  to  Elvria  Ave.,  at  $1,733 
Bids  w^ere  opened  Nov.  26. 

®The  Board  of  Control  of  Mansfield,  O., 
has  let  the  following  contracts  for  sewer 
work:  Surrey  Road  sewer,  10-in.  sanitary- 
Perry  &  Nichols,  Canton.  O..  $2,718;  Spnng 
St.  sewer.  10-in.  sanitary— E.  S.  Gettings,  $977 ; 
Pearl  Ave.  sewer,  8-in.  sanitary — Perry  & 
Nichols,  $464 ;  Wayne  St.  sewer,  8-in.  sanitary 
— E.  S.  Gettings.  $1,684;  Newman  St.  sewer, 
i-m.  sanitary— Joseph  Paule,  $1,297  and  Si.xth 
St.  sewer  concrete  arch— Joseph  Paule,  $2,528. 

®The  Van  Meter  Construction  Co.,  of  Steu- 
benville.  O..  has  been  awarded  the  contract 
by  the  city  of  Canal  Dover.  O.,  for  the  con- 
struction of  a  new  sewer  system  at  $16,492. 
Work   will  be  commenced   at  once. 

®The  Board  of  Control  of  Lima,  O.,  has  let 
the  contract  for  the  work  on  the  new  Tanner 
Ave.  sewer  to  Summers  &  Hardin  at  $1,097. 

Residents  of  Brier  Hill.  Youngstown,  O., 
Tiave  endorsed  the  plans  for  a  sanitary  district 
sewer  for  that  section,  as  prepared  bv  Citv 
Engineer  F.  M.  Lillie.  The  city  intends  to 
install  a  double  system,  one  a  storm  and  the 
•other  sanitary. 

The  City  Council  of  Toledo,  O.,  contem- 
plates calling  a  special  election  for  a  referen- 
dum vote  on  the  question  of  vacating  Swan 
Creek  and  installing  a  trunk  sewer  line  in  its 
"bed,  the  two  projects  to  cost  in  the  neigh- 
"bo'rhood  of  $2,300,000. 

The  City  Council  of  Lorain,  O..  has  in- 
structed City  Engineer  C.  M.  Osborne  to  for- 
mulate a  feasible  plan  for  the  construction  of 
a  proposed  extension  to  the  W.  Erie  Ave. 
sanitary  sewer.    The  estimated  cost  is  $10,000, 

The  City  Council  of  Geneva,  O.,  has  passed 
an  ordinance  determining  to  proceed  with  the 
construction  of  sanitary  sewers  in  Chestnut. 
Eastwood.   Vine   and  East   Main   Sts. 

H.  B.  Cody  of  Cleveland.  O..  submitted  the 
lowest  bid  on  Nov.  23  to  J.  W.  Shimek.  City 
Clerk  of  Newburgh,  O.,  2871  East  116th  St., 
Cleveland,  for  the  construction  of  a  sew'er  in 
East  103d  St.,  formerly  known  as  Sisson.St. 

Pennsylvania. 

©Director  Joseph  G.  .Armstrong  of  Pitts- 
burgh. Pa.,  on  Nov.  19  awarded  37  contracts 
for  street  and  sewer  improvements.  The  suc- 
cessful bidders  were :  Booth  &  Flinn,  the 
Evan  Jones  Stone  Co.,  the  Barber  Asphalt 
Paving  Co..  the  Thomas  Cronin  Co.,  Neelen  & 
Daly,  the  R.  D.  Thomas  Co.,  and  the  M. 
O'Herron  Co.  The  contracts  ranged  in  price 
from  $400  for  a  flight  of  steps  to  $19,834  for 
paving  Winterburn   St. 

©Following  contracts  have  been  awarded  by 
the  Department  of  Public  Works  of  Philadel- 


phia, Pa.,  George  S.  Webster,  Cliief  Engineer 
and  Surveyor,  Bureau  of  Surveys,  for  the 
construction  of  sewers  for  which  bids  were 
opened  Nov.  14:  Main  Sewers— Adams  Ave, 
Patrick  Durkin,  2950  N.  7th  St. ;  Cobbs  Creek 
Intercepting,  Sewer  extension,  $37,000,  the 
Lombardi  Con.  Co.,  600  Betz  Bldg.,  Phila- 
delphia ;  Cottmann  St.,  $22,000,  Thomas  A  Mc- 
Mahon,  4821  N.  5th  St.,  Philadelphia;  Frank- 
ford  Intercepting  Sewer  in  Valley  St.,  $14,- 
500,  Joseph  Moss,  1652  Wakeling  St.,  Phila- 
delphia :  Rittenhouse  St.,  $20,000,  the  Estate  of 
David  McMahon,  P.  O.  Bldg..  Gcrmantown, 
Philadelphia ;  70th  St.,  $14,500,  Conan  and  Mel- 
lon, 129  N.  Vogdes  St.,  Philadelphia.  Branch 
Sewers — Bids  were  received  for  78  branch 
sewers ;  of  this  number  40  were  awarded  to 
various  bidders.  The  total  cost  amounted  to 
$161,700. 

®The  Department  of  Public  Works,  Phila- 
delphia, Pa.,  on  Nov.  25  awarded  the  follow- 
ing contracts  for  the  construction  of  branch 
and  and  main  sewers :  Adams  Ave.,  Wvoming 
Ave.  to  Ramona  St.,  Patrick  Durkin.  $22,500 ; 
Cobb's  Creek  intercepting  system.  Baltimore 
Ave.  to  Spruce  St..  Lombardi  Co.,  $.37,000; 
Cottman  St.,  State  Road  to  Tulip  St.,  on  Tulip 
and  Bleigh  Sts..  Thomas  McMahon,  $22,000; 
Frankford  intercepting  system.  Valley  St., 
Margaret  to  Harrison  St.,  Joseph  Moss, 
$14,500;  Rittenhouse  St.,  Wissahickon  Drive 
to  Oros  St..  McMahon  Estate.  $20,000 ;  Seven- 
tieth St.,  Cobb's  Creek  to  Kingsessing  Ave., 
Kingsessing  Ave.,  Sixty-ninth  to  Seventieth 
St..  and  Sixtv-ninth  St.,  Kingsessing  Ave.  to 
Upland  St..  Conan  &  Mellon,  $16,000. 

Plans  have  been  prepared  and  approved  for 
the  construction  of  4,000  ft.  of  intercepting 
sew'er.  pumping  station,  cast  iron  force  main, 
.  settling  tanks  and  sprinkling  filters  for  the  city 
of  South  Bethlehem,  Pa.,  sewer  system.  The 
estimated  cost  is  $120,000.  The  site  for  the 
works  has  not  been  secured.  Date  for  letting 
of  contracts  not  decided  upon.  R.  E.  Neu- 
meyer  is  City  Engineer. 

Tennessee. 

•|«Bids  will  be  received  until  7  p.  m ,  Dec. 
19,  by  W.  R.  Ponder,  Recorder,  Johnson  City. 
Tenn..  for  the  construction  of  sewer  work  as 
mentioned  under  Roads  and  Streets  in  this 
issue. 

Civil  Engineer  O.  H.  Jinks  has  commenced 
work  on  surveying  the  city  of  Paris,  Tenn., 
preparatory  to  the  installing  of  a  sanitary 
sewerage  system.  A  map  of  the  streets  of  the 
citv  will  be  made,  together  with  the  grade,  etc. 
The  estimated  cost  will  be  about  $40,000. 

Texas. 

^Bids  will  be  received  until  noon,  Dec.  16. 
by  Dan  C.  Smith,  City  Secretary,  Houston, 
Texas,  for  grading  and  paving  the  following 
streets:  Leeland  Ave.,  from  Crawford  St.  to 
San  Antonio  and  Aransas  Pass  tracks ;  Has- 
sam  pavement.  La  Branch  St..  from  Leeland 
Ave.  to  McGowen  Ave. ;  creosoted  wood  block 
pavement  on  5-in.  concrete  base.  Fannin  St.. 
from  Leeland  Ave.  to  McGowen  Ave.,  creo- 
soted wood  block  pavement  on  5-in.  concrete 
base.     Each  bid  must  be  accompanied  by  a  cer- 


tified check  on  any  bai^k  in  Houston,  Texas, 
for  10  per  cent  of  the  cost  of  paving  the  street 
upon  which  the  bid  is  based,  said  check  Deing 
made  payable  to  H.  B.  Rice,  mayor  of  the  citv 
of  Houston.  All  necessary  information  is 
given  in  the  specifications,  which  can  be  ob- 
tained at  the  office  of  F.  L.  Dormant,  city  en- 
gineer. 

®F.  D.  Horton  &  Son,  315  Chronicle  Bldg., 
Houston,  Tex.,  have  been  awarded  the  con- 
tract by  that  city,  Dan  C.  Smith,  City  Con- 
troller and  Secretary,  for  the  construction  of 
sanitary  sewers  in  the  Fifth  ward  at  $48,454. 
The  work  includes  approximately  22,72o  lin. 
ft.  of  8-in.  sewer-  pipe,  2,500  lin.  ft.  of  10-in. 
pipe,  3,000  ft.  of  12-in.  pipe  and  8,500  ft.  of  24- 
in.  sewer  pipe.  All  to  be  vitrified  pipe,  com- 
plete with  manholes,  flush  tanks,  etc.  Bids 
were  opened  Nov.  25. 

®The  City  Council  of  Houston,  Tex.,  has 
awarded  the  contracts  for  the  Calhoun  .\ve. 
storm  sewer  and  the  Second  Ward  sanitary 
sewer  system  to  Horton  &  Horton,  at  $47,247, 
and  Freund  &  Quay  of  Galveston,  at  $.93,415, 
respectively.  The  Calhoun  sewer  will  be  3  fL 
in  diameter  between  Louisiana  and  Austin  Sts., 
while  between  .Austin  St.  "and  the  San  Antonio 
and  .\rkansas  Pass  Railway  Co.'s  tracks  it  will 
be  5  ft.  in  diameter.  The  contract  for  the 
.sanitary  sewer  system  will  specify  that  vitri- 
fied sewer  pipe  be  used  between  8  and  24-ins.. 
and  that  Meriwether  reinforced  concrete  pipe 
be  used  between  24  and  42-ins. 

®The  contract  for  the  excavation  and  build- 
ing of  the  septic  tanks  for  the  sewer  system 
of  Yoakum,  Tex.,  has. been  awarded  to  A.  J. 
Matthews  of  that  city.  Mr.  Matthews  also  was 
awarded  the  contract  for  the  back  filling  of  the 
=ewer  ditches. 

The  citizens  of  Polytechnic.  Tex.,  will  vote 
Dec.  17  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $15,000  for  sewer  work. 

The  Ehlers  Engineering  Co.,  La  Grange, 
Tex.,  has  men  at  work  in  Elgin,  Tex.,  getting 
elevations  and  estimates  for  the  sewer  sys- 
tem. 

Wisconsin. 

The  City  Council  of  Stoughton,  Wis.,  has 
ordered  the  construction  of  from  17  to  20 
blocks  of  sewers  in  the  near  future.  Most  of 
the  new  sewers  are  to  be  laid  in  District  No. 
1.  while  several  blocks  will  be  put  in  District 
No.  2.  1 

City  Engineer  C.  V.  Kerch  of  Janesville. 
Wis.,  is  preparing  plans  for  the  construction  of 
a  storm  sewer  from  the  intersection  of  Eastern 
Ave.  and  McKev  Blvd.  to  the  Rock  River. 
The  length  will  be  4O0  ft. 

Canada. 

®The  City  Council  of  Welland,  Ont.,  has  let 
the  contract  for  putting  in  the  new  sewer  to 
the  plant  of  the  Empire  Cotton  Mills  to  W. 
G.  Somerville  &  Son.  at  $5,447. 

Plans  and  specifications  are  being  prepared 
for  the  construction  of  a  new  trunk  sewer  in 
Berlin.  Ont..  at  an  estimated  cost  of  from  $75.- 
000  to  $100,000.  Alderman  W.  Piper  is  Chair- 
man of  the  Sewer  Committee. 


Alabama. 

•{•Bids  will  be  received  until  11  a.  m.,  Dec. 
-23,  by  Maj.  C.  A.  Flagler,  U.  S.  Engineer, 
Mobile.  Ala.,  for  the  construction  of  store- 
house at  Mobile,  Ala. 

California. 

^Bids  will  be  received  until  2  :,30  p.  m.. 
Dec.  9.  by  E.  F.  Pfund,  County  Clerk,  Sacra- 
menton.  Calif.,  for  furnishing  all  labor,  mate- 
rials and  mechanical  workmanship  required  for 
the  improvement  of  the  court  hou.sc  site,  being 
the  block  founded  by  H  and  I.  6th  and  7th 
Sts.,  city  of  Sacramento.  Calif.,  in  accordance 
■with    the    plans    and    specifications    prepared 


therefor  by  R.  A.  Herold,  .'\rchitect,  and 
adopted  by  the  Board  of  Supervisors  of  the 
county  of  Sacramento,  which  plans  and  speci- 
fications may  be  seen  and  examined,  during 
otTice  hours,  by  intending  bidders,  at  the  archi- 
tect's office,  rooms  430-437  Forum  Bldg..  Sac- 
ramento.   Calif.      • 

•l«B>ds  will  be  received  until  11  a.  m.,  Jan. 
11,  by  Bureau  of  Yards  and  Docks.  W.  M. 
Smith.  Acting  Chief.  Washington,  D.  C.  for 
one  steel  frame  corrugated  steel  covered  mag- 
azine building  at  the  naval  magazine,  Mare 
Island,  Calif. 

•J«Bids  will  be  received  until  2:3(1  p.  m.. 
Dec  9.  by  Board  of  Sacramento  County  Su- 
pervisors,' Sacramento,  Cal..  for  furnishing  of 


all  labor,  materials  and  mechanical  workman- 
ship required  for  the  improvement  of  the 
court  house  site,  being  the  block  bounded 
by  H  and  I,  Sixth  and  Seventh  Sts..  city  of 
Sacramento,  Cal..  in  accordance  with  the 
plans  and  specifications  prepared  therefor  by 
R.  .A.  Herold.  architect,  and  adopted  by  the 
board  of  supervisors  of  the  county  of  Sacra- 
mento, which  plans  and  specifications  may  be 
seen  and  examined,  during  office  hours,  by 
intending  bidders,  at  the  architect's  office, 
rooms  430-4.'l7  Forum  Bld.g..  Sacramento,  Cal 

Georgia. 

Bids  were  opened  Nov.  21  bv  Col.  Dan  C. 
Kingman,  V.  S.  Engineer.  Savannah,  Ga.,  for 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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722,000  cu.  j'ds.  of  dredging  in  harbor  at 
Savannah.  The  Home  Dredging  Co.,  Mobile, 
Ala.,  at  $100,856  is  the  probable  successful  con- 
tractor for  the  work. 

Kansas. 

4«Bids  will  be  received  until  3  p.  m.,  Jan. 
7,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring,  interior  lighting  fix- 
tures and  approaches,  of  the  United  States 
post  office  at  Abilene,  Kans.  The  building  is 
one  story  and  basement,  with  a  ground  area 
of  aoproximately  5,000  sq.  ft.  Fireproof  con- 
struction except  roof ;  stone  facing ;  tin  roof. 
Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Abilene,  Kans., 
or  at  the  discretion  of  the  Supervising  Archi- 
tect. 

Massachusetts. 

•J«Bids  will  be  received  until  noon,  Dec.  23, 
by  the  Department  of  Public  Buildings,  at 
the  office  of  the  Superintendent,  100  Summer 
St.,  Boston,  Mass.,  for  furnishing  and  install- 
ing the  electric  lighting  and  power  generating 
plant  in  the  City  Hall  Annex  building.  Plans 
and  specifications  may  be  had  at  the  office  of 
the  Architect,  E.  T.  P.  Graham,  20  Beacon  St. 
•J«Bids  will  be  received  until  noon.  Dec.  23, 
by  the  Department  of  Public  Buildings,  at 
the  office  of  the  Superintendent,  100  Summer 
St.,  Boston,  Mass.,  for  furnishing  and  in- 
stalling the  electric  lighting  and  wirmg  sys- 
tem for  the  City  Hall  Annext  buildmg. 
Blank  forms  for  proposals  may  be  obtamed 
at  the  office  of  Superintendent,  100  Summer 
St.  Plans  and  specifications  may  be  obtamed 
at  the  office  of  the  Architect,  Edward  T.  P. 
Graham,  20   Beacon   St.,  Boston. 

®Barrows-Stewart  Co.,  40  Central  St.,  Bos- 
ton,   Mass.,    and    New    York    City,    has    been 
awarded  a  second  contract  for  the  Strathmore 
Paper  Co.  at  Woronoco,  Mass.,  consisting  of 
a  boiler  house  84  ft.   x  38  ft.,  a  pump  house 
48  ft  X  .38  ft.  and  a  covered  filter  bed  and  set- 
tling basin   93   ft.   x   42   ft.     The   Samuel   M. 
Green   Co.   of   Springfield,   Mass..   is  the  engi- 
neer and  will  take  figures  direct   for  the  me- 
chanical equipment.     Work  will  be  started  im- 
mediately and  finished  in  the  Spring. 
Michigan. 
^•Bids  will  be  received  until  noon,  Dec.  31, 
by  Lieut.  Col.  Mason  M.  Patrick,  U.  S.  Engi- 
neer, Detroit,  Mich.,  for  excavating  a  lock-pit 
at  Sault  Ste.  Marie,  Mich. 
Montana. 
•J-Bids  will  be  received  until  5  p.  m.,  Dec. 
4,  by  W.  A.  Willis,  City  Clerk,  Butte,  Mont., 
for  hose  auto  and   car,   one  hook  and  ladder 
truck  and  other  equipment. 

New  Jersey. 
Specifications  are  being  prepared  at  the 
office  of  Maj.  R.  R.  Ravmond,  U.  S.  Engi- 
neer, Old  Federal  Bldg.,  Wilmington,  Del, 
for  dredging  Absecon  Inlet,  the  entrance  to 
the  harbor  of  Atlantic  City,  N.  J.  The  con- 
ditions are  as  follows:  Material,  fine  sili- 
,  cious  sand ;  location,  an  open  bar  exposed  to 
the  ocean:  total  width  of  inlet,  about  5,000 
ft.,  three-quarters  of  which  is  almost  dry  at 
low  tide,  deep  channel  in  remainder  except 
across  outer  bar:  depth  desired.  12  ft.  at 
mean  low  water :  width  desired,  300  ft. :  tidal 
range,  about  4  ft.:  length  of  channel  across 
bar,  about  3,500  ft.;  present  depth  varies 
from  6  to  10  ft.:  heavy  ground  swell  with 
breakers  on  both  sides  of  channel:  project  is 
to  dredge  channel  and  maintain  same  by  re- 
dredging  as  frequently  as  may  be  required : 
material  to  be  dumped  in  ocean  about  one 
mile  from  Inlet. 

New  York. 
^.Bids  will  be  received  until  3  p.  m.,  Dec. 
10  by  J.  T.  Roberts,  Pres.,  Board  of  Trus- 
tees, State  School  of  Agriculture,  Morrisville, 
N.  y..  for  demonstration  building,  construc- 
tion heating,  plumbing  and  electric  work  at 
State  School  of  Agriculture.  H.  W.  Hoef?er, 
Albany,   N.  Y.,   is   State   Architect. 


4.Bids  will  be  received  until  11  a.  m..  Dec. 
14,  by  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  for  two  (5 
K  V.  A.  steam  driven  alternating  current 
generating  sets  and  switchboard  delivered  at 
the  navy  yard,  Brooklyn,  N.  Y. 

4.Bids  will  be  received  until  11  a.  m.,  Dec. 
6,  by  Alfred  E.  Steers,  President  of  the  bor- 
ough of  Brooklyn,  New  York  City,  tor 
dredging  portions  of  Gowanus  Canal,  New- 
town  Creek  Canal  and  Wallabout  Canal. 

Ohio. 

^Bids  will  be  received  until  noon,  Dec.  20, 
by  W.  J.  Springborn,  Director  of  Public 
Service,  Cleveland,  O.,  for  the  furnishing  of 
all  materials  and  performing  all  labor  neces- 
sary for  the  superstructure  for  the  new  City 
Hall  building,  which  comprises  the  following 
items:  Item  1— Excavating,  back  filling  and 
mason  work;  Item  2— Architectural  terra 
cotta;  Item  3— Granite  work  and  carving; 
Item  4 — Waterproofing  and  dampproofing; 
Item  5— Structural  steel  and  iron  work;  Item 
6— Erection  of  Structural  steel  and  iron  work; 
Item  7— Sheet  metal  work;  Item  8— General 
contract,  including  Items  1,  2,  .3,  4,  5,  6  and  7. 
Each  bid  must  be  in  accordance  with  plans 
and  specifications  on  file  in  the  office  of  the 
Director  of  Public  Service,  and  at  the  office 
of  the  Architect,  J.  Milton  Dyer,  825  Cuyahoga 
Bldg.,  Cleveland,  O.,  and  must  contain  the 
full  names  of  every  person  or  company  inter- 
ested in  the  same.  Duplicate  copies  of  plans 
and  specifications  for  private  use  can  be  had 
of  the  Architect  upon  the  deposit  of  $50.  and 
upon  the  return  of  the  drawings  and  specifica- 
tions in  good  order  to  the  Architect,  $35  will 
be  refunded  on  the  drawings  for  the  general 
contract,  and  amounts  in  proportions  to  the 
number  of  dra,wings  required  on  the  other 
items. 

4>Bids  will  be  received  until  noon,  Dec.  12, 
by  W.  J.  Springborn,  Director  of  Public 
Service,  Cleveland,  O.,  for  furnishing  an  ad- 
dressing.machine  and  equipment  complete  with 
90,000  addresses  for  the  Water  Department  of 
the  city  of  Cleveland.  Specifications  may  be 
obtained  of  the  Superintendent  of  the  Water 
Department.  W.  H.  Kirby  is  Secretary  of  the 
Director. 

•J«Bids  will  be  received  until  noon,  Dec.  17, 
by  Huron  County  Commissioners,  Norwalk, 
O'.,  for  the  reconstruction  of  the  Huron  County 
Court  House,  Norwalk,  O.  These  proposals 
will  be  for  the  excavation,  concrete  and  ce- 
ment work,  stone  work,  brick  and  carpenter 
work  and  lumber,  hardware,  glass  and  iron 
work,  painting  and  glazing,  plastering  and 
roofing  and  sheet  metal  work.  Plans  for  said 
improvement  will  be  on  file  with  the  County 
Auditor  at  Norwalk,  O..  or  at  the  office  of 
Vernon  Redding,  Architect,  Mansfield,  O.  J. 
E.  Smith  is  County  Auditor. 

4»Bids  will  be  received  until  noon,  Dec.  10, 
by  Board  of  Education,  Chillicothe,  O..  for 
the  construction  of  fire  escapes  from  the  sec- 
ond and  third  floors  of  the  Eastern  School 
Building,  and  from  the  second  floor  of  the 
Jackson  Ave.  School  Building,  in  the  city  of 
Chillicothe.  O.,  such  fire  escapes  to  be  built 
and  constructed  in  accordance  with  plans  and 
specifications  of  the  State  Department  of 
Workshops  and  Factories,  which  said  plans 
and  specifications  are  now  on  file  at  the  of- 
fice of  the  clerk  of  said  cit>'  school  district  in 
the  city  of  Chillicothe,  O.  All  bids  are  to 
include'  the  cutting  of  doors  for  ingress  and 
egress  to  said  fire  escapes,  and  are  also  to 
include  all  w'ork  necessary  to  render  such,  fire 
escapes  complete  and  ready  for  use  without 
the  doing  of  any  additional  work  by  said 
Board  of  Education. 

•|«Bids  will  be  received  until  noon,  Dec.  20. 
by  Board  of  Commissioners  for  the  erection 
of  the  Lima  State  Hospital,  George  E.  Whit- 
ney. Secretary,  at  the  office  of  Frank  L.  Pack- 
ard,' Architect,  Columbus,  O..  forthe  furnish- 
ing'of  the  materials  and  performing  the  labor 
necessary  for  the  wood  work,  plastering,  brick 
and  tile  facing,  cement  floors,  tile  floors  and 
slate   work,  painting   and   glazing,  iron   work 


and  cold  storage  system  at  the  Lima  State 
Hospital,  Lima.  O.,  according  to  the  plans, 
descriptions,  bills,  estimates  and  specTfications 
prepared  by  Frank  L.  Packard,  Architect, 
Columbus,  O.,  and  which  are  on  file  at  the 
office  of  the  Architect,  Columbus,  O.,  at  the 
office  of  the  Building  Superintendent  at  the 
Lima  State  Hospital,  and  open  to  public  in- 
spection during  all  business  hours  until  the 
date  fixed  for  opening  the  bids. 

Oregon.. 

4«Bids  will  be  received  until  11  a.  m..  Dec 
10  by  Maj.  J.  F.  Mclndoe,  U.  S.  Engineer, 
321  Custom  House,  Portland,  Ore.,  for  hiring 
for  4  to  6  months,  one  or  two  large  capacity 
suction  dredges  with  about  2,000  ft.  discharge 
pipe  on  pontoons,  necessary  tenders,  barges, 
labor  and  materials  for  dredging  channel  in 
Baker's  Bay,  mouth  of  Columbia  River. 

Rhode  Island. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
28,  by  Bureau  of  Yards  and  Docks,  W.  M. 
Smith,  Acting  Chief,  Washington,  D.  C,  for 
remodeling  building  No.  27  at  the  naval  train- 
ing station,  Newport,  R.  I.,  estimated  to  cost 
$8,900. 

Tennessee. 
•J«Bids  will  be  received  until  noon,  Dec.  23, 
by  Maj.  E.  M.  Markham,  U.  S.  Engineer,  20 
Custom  House,  Memphis,  Tenn.,  for  fur- 
nishing turbines,  pumping  sets,  hot  well,  feed 
water  heater  and  electric  light  plant  for  hy- 
draulic grader  No.  1205.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

^Bids  will  be  received  until  noon,  Dec.  23, 
by  Maj.  E.  M.  Markham,  U.  S.  Engineer, 
Room  20,  Custom  House,  Memphis.  Tenn.,  for 
furnishing  turbines,  pumping  sets,  hot  well, 
feed  water  heater  and  electric  light  plant  for 
hydraulic  grader  No.  1205. 
Texas. 
•I«Bids  will  be  received  until  3  p.  m.,  Jan. 
8,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring,  and  lighting  fixtures, 
of  the  annex  to  the  United  States  post  office 
at  Paris,  Tex.  The  building  is  two 'stories 
and  basement  with  a  ground  area  of  approxi- 
mately 7.000  sq.  ft.  Fireproof  construction; 
stone  facing;  tile  roof.  Drawings  and  speci- 
fications may  be  obtained  from  the  custodian 
at  Paris.  Tex.,  or  at  the  discretion  of  the 
Supervising  .\rchitect. 

®The  Arpin  Dredging  Co.,  Houston,  Tex., 
has  been  awarded  the  contract  at  12.85  cts. 
per  cu.  yd.  for  constructing  ditches,  levees, 
etc.,  for  Jackson  County  Drainage  District 
No.  3.  Bids  were  opened  Nov.  21  at  Fran- 
cistas,  Tex. 

Washington. 

^Bids  will  be  received  until  11  a.  m..  Dec. 
28.  by  Bureau  of  Yards  and  Docks,  William 
M.  Smith,  Acting  Chief.  Washington.  D.  C, 
for  the  construction  of  two  officers'  quarters, 
frame  buildings,  at  the  navy  yard.  Puget 
Sound,  Wash.,"  estimated  to  cost  $17,000. 

Canada. 

•J-Bids  will  be  received  until  11  a.  rn.,  Dec. 
9,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  the  supoly  of  approximately  98,800 
rivets,  %  in.  x  1%  in.  and  2W  course  thread 
bolts.  Specifications  and  form  of  tender, 
together  with  conditions  governin.g  tenders 
as  prescribed  by  by-laws  may  be  obtained  at 
the  ofFce  of  the  City  Engineer,  223  James 
Ave.  The  lowest  or  anv  tender  not  neces- 
sarilv   accepted.     M.   Peterson   is   Secretary. 

•I»Bids  will  be  received  until  Dec.  12  by 
Morris.  Bulkelcy  S-  Halliday,  N.  W.  Trust 
Bldg..  Vancouver,  B.  C.  for  triple  expansion 
surface  condensing  engines  and  water  tube 
boilers  for  two  ferry  boats. 

®The  Department  of  Public  Works  of  Can- 
ada has  awarded  the  contract  for  the  con- 
struction of  the  breakwater  at  Port  .Arthur, 
Ont.,  to  the  Thunder  Bav  Contracting  Co., 
Ltd.,  of   Port  Arthur.   Ont. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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What  Will  Be  the  Final  Lesson  to  En- 
gineers of  the  Austin,  Pa., 
Dam  Failure? 

The  demoiition  of  the  dam  at  Austin,  Pa., 
which  occurred  on  Sept.  30,  1911,  was  news 
for  but  a  few  days.  Consequently  the  news- 
papers promptly  dropped  the  matter  for  the 
consideration  of  subsequent  occurrences  of 
a  sensational  character.  For  that  reason  the 
genera!  public  probably  has  forgotten  all 
about  the  failure  of  this  particular  engineer- 
ing structure.  To  engineers,  however,  the 
failure  of  any  structure  designed  by  and  built 
under  the  supervision  of  an  engineer  should 
continue  to  be  of  interest  as  long  as  new  facts 
bearing  in  any  way  upon  the  engineering 
features  of  the  work  are  being  brought  out. 
With  this  point  in  mind  we  wish  to  commend 
the  article  relating  to  some  of  the  features 
of  the  construction  and  failure  of  the  Austin 
dam,  which  appears  elsewhere  in  this  issue,  to 
the  careful  attention  of  our  engineer  readers. 

The  article  to  which  we  have  made 
reference  was  written  by  the  engineer  who 
designed  the  dam.  The  designer  also  had 
general  supervision  of  the  construction  of  the 
structure  and  visited  it  frequently  while  it 
was  being  built.  He  studied  the  cause  of  its 
failure  more  carefully  than  anyone  else  and 
with  a  strong  incentive  to  bring  out  all  the 
pertinent  facts  he  has,  in  the  article  to  which 
we  have  referred,  made  a  very  clear  and 
wholly  commendable  statement  of  the  cause 
of  the  failure  and  of  the  measure  of  his 
responsibility  in  connection  with  the  structure. 

The  cause  of  the  failure  was  due.  as  stated 
editorially  in  this  journal  Nov.  1,  1011,  to  the 
sliding  of  one  stratum  of  the  underlying  sand- 
stone upon  another  after  the  intermediate 
layer  of  shale  and  gravel  had  been  softened 
by  the  water  which  seeped  through  it.  In  that 
editorial  we  pointed  out  that  the  lack  of 
knowledge,  by  engineers,  of  the  value  of  the 
coefficient  of  sliding  friction  between  rock 
substrata  renders  the  determination  of  the 
stability  of  dams  against  failure  by  sliding  an 
uncertain  process.  We  expressed  the  hope 
that  some  e.xperimental  data  might  be  brought 
out   which   would  be   helpful   to   engineers   in 


that  connection,  but  so  far  as  we  know  ex- 
periments for  that  purpose  have  not  as  yet 
been  made. 

While  we  feel  sure  that  the  individual  read- 
er will  draw  some  helpful  lesson  from  the  de- 
signer's account  of  all  the  considerations 
which  in  any  way  influenced  the  design,  we 
wish  especially  to  call  attention  to  the  article 
as  an  argument  in  favor  of  state  supervision 
of  the  design,  construction,  and  operation  of 
dams  in  particular  and  of  engineering  struc- 
tures in  general. 

Let  us  consider  the  case  of  the  Austin  dam 
merely  as  an  example  of  the  failure  of  an 
engineering  structure  and,  further,  let  us  con- 
sider how  state  supervision  of  engineering 
work  will  prove  decidedly  helpful  to  engineers 
while  at  the  same  time  safeguarding  property 
and  life. 

Taking  up  first  tlie  design  of  the  structure 
we  will  quote  from  the  designer's  remarks 
about  the  cost  limitation  which  was  imposed 
upon  him  by  the  owner.     To  quote: 

I  was  also  too  much  influenced  in  my  judge- 
ment by  the  necessity  for  keeping  the  expendi- 
ture within  certain  limits.  I  have  since  felt  a 
very  grave  responsibility  for  my  failure  to  ad- 
vise my  client  early  in  my  engagement  that  no 
paring  down  of  this  work  should  be  counte- 
nanced. Had  I  done  so,  either  the  dam  would 
not  have  been  built,  or  it  would  have  been  l5ullt 
in  accordance  with  my  first  design. 

Engineers  who  have  done  much  designing 
either  for  cities  or  private  companies  will 
recognize  something  very  familiar  to  them  in 
this  "necessity  for  keeping  the  expenditure 
within  certain  limits."  While  we  are  all 
familiar  with  the  simple  academic  precept  that 
a  design,  to  be  a  good  one,  should  fulfill  its 
purpose  at  a  minimum  cost,  experienced  en- 
gineers know  that  in  practice  the  precept 
often  is  reversed  and  for  a  fixed  minimum 
cost  a  structure  must  be  found  which  will 
fullfil  a  given  purpose.  That  is  quite  a  dif- 
ferent proposition,  especially  when  it  is  re- 
membered that  the  fixed  minimum  is  "fixed" 
by  a  man  or  set  of  men,  say  a  private  owner 
or  a  city  council,  wno  may  not  know  anything 
about  what  a  good  and  sufficient  structure  for 
a  given   service  should  cost.     This  is  a  suf- 
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ficiently  familiar  condition  to  render  further 
discussion  of  it  here  superfluous.  Briefly,  en- 
gineers are  often  embarrassed  by  having 
poorly  considered  cost  limitations  fixed  upon 
them  by  their  employers. 

In  discussing  state  supervision  of  engineer- 
ing work  practicing  engineers  often  imply 
that  they  object  to  it  largely  because  it  inter- 
feres, in  one  way  or  another,  with  their  work. 
But  the  preceeding  paragraphs  should  readily 
suggest  a  feature  of  state  supervision  which 
should  prove  distinctly  helpful  to  the  practic- 
ing engineer.  In  cases,  of  which  the  design 
of  the  Austin  dam  is  merely  one  example. 
where  a  poorly  advised  cost  limitation  has 
been  fixed  upon  the  designing  engineer  by  his 
employer,  it  is  a  great  aid  to  the  designer  in 
proving  to  the  employer  the  insufficiency  of 
the  alloted  sum  to  refer  the  matter  to  the 
proper  state  supervisor.  If  the  state  super- 
visor agrees  with  the  designer  that  an  ade- 
quate structure  cannot  be  built  for  the  sum 
appropriated  the  necessary  additional  sum  of 
money  to  render  the  structure  adequate  is 
usually  forthcoming.  Many  engineers,  to  our 
knowledge,  have  had  this  very  experience  re- 
peatedly in  designing  sewage  treatment  plants 
for  small  towns  in  a  state  where  all  such  de- 
signs had  to  be  approved  by  a  state  oflficcr. 
When  the  same  contingency  arises  in  states 
where  there  is  no  state  authority  to  appeal 
to  the  designer  must  usually  cither  do  the 
best  he  can  with  the  sum  first  allolod  or  step 
out  and  see  some  other  engineer  undertake 
the  same  task  under  the  same  limitations. 
With  a  state  censorial  officer  the  owner  has 
nothing  to  gain  in  letting  one  engineer  go 
and  in  engaging  another  one  in  the  hope  of 
making  the  original  appropriation  sufficient. 
Surely  this  is  a  real  help  to  the  conscientious 
designer  and  one  which  outweighs  all  of  the 
small  inconveniences  to  which  the  competent 
engineer  is  subjected  by  state  censorship  of 
his  work. 

No  fault  is  now  found  with  the  construc- 
tion of  the  Austin  dam  so  we  «haH  I'ot  here 
discuss  the  value  of  state  sm  1'  con- 

struction.    When  we  take  u  'Ct  of 

state  supervision   of  the  use  .1    i.|..i.iiion  of 
engineering   structures,   however,   we   find    in 
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the  case  of  the  Austin  Jam  a  striking  iUustra- 
tion  of  the  need  of  such  supervision.  This 
dam  failed,  it  will  be  recalled,  on  Jan.  23, 
1910,  and  was  demolished  on  Sept.  3.>.  1911.  or 
over  18  montlis  later.  Between  those  two 
dates,  as  the  designer  says,  the  structure 
could  not  be  termed  a  dam ;  it  was  merely  a 
concrete  wall  broken  in  five  or  six  distinct 
and  separate  sections.  Yet,  despite  the  failure. 
it  was  still  called  upon  to  sustain  a  head  of 
water.  For  this  service  demand  the  owner 
or  operator  of  the  dam  alone  was  responsible. 
In  raising  objections  to  state  control  on  the 
ground  that  a  poorly  qualified  officer  might 
be  selected,  the  fact  should  not  be  overlooked 
that  .my  sort  of  a  state  supervisor  at  all 
would  riot  have  countenanced  the  continued 
use  of  this  obviously  unsafe  structure.  Under 
adequate  state  supervision  the  dam.  after  its 
failure,  would  have  been  properly  repaired  so 
that  its  demolition  could  not  have  occurred. 

We  wish  to  emphasize  Mr.  Hatton's  advice 
to  young  engineers.     He  says : 

To  the  young  engineer  who  is  called  upon  to 
design  an  important  sti'ucture.  the  safety  or 
sufficiency  of  which  he  is  not  entirely  satisfied 
with,  I  would  strongly  urge  the  wisdom  of 
calling  to  his  help  the  advise  of  an  older  engi- 
neer especially  skilled  in  that  particular  line. 
Never  sacrifice  safety  for  cost,  no  matter  how 
urgent  your  client  may  become.  He  does  not 
realize  the  danger,  and  you  should.  If  you  can- 
not agree  with  him.  resign  your  engagement, 
for  sooner  or  later  the  reckoning  will  come. 

The  foregoing  advice  to  the  young  engi- 
neer unquestionably  is  good,  particularly  if 
by  a  young  engineer,  the  engineer  young  in 
experience  in  a  certain  line  is  meant  as  well 
as  the  engineer  who  is  young  in  years.  How- 
ever, two  practical  difficulties  are  encountered 
by  the  voung  engineer  when  he  contemplates 
seeking'the  advice  of  an  older  and  especially 
skilled  engineer. 

These  two  practical  difficulties  are  the 
reluctance  of  the  young  engineer  to  admit 
that  he  is  not  certain  of  the  safety  or  suf- 
ficiency of  his  design  for  an  important  struc- 
ture, and  the  cost  of  consulting  the  expert. 
That  there  is  a  reluctance  on  the  part  of 
young  engineers,  or  young  men  in  any  other 
line  of  work,  to  admit  their  inability  to  handle 
a  job  which  they  have  undertaken  probablv 
will  be  conceded  by  all.  This  "reluctance"  of 
young  men  generally  is  a  condition  with 
which   the   public   must   contend. 

The  cost  of  consulting  the  expert  is  some- 
times prohibitive,  or  appears  so  to  the  man 
who  must  pay  the  fee.  In  such  cases  the 
owner  objects  to  paying  this  additional  fee 
for  he  has  employed  the  young  engineer  in 
the  first  place  because  of  the  comparatively 
■iniall  outlay  of  money  which  tliereby  is  re- 
quired for' engineering  services.  The  engi- 
neer emploved,  in  his  desire  to  secure  the 
work,  may  have  taken  it  for  a  fee  too  small 
to  allow  a  subsequent  division  of  it  with  an 
older  and  higher  priced  man. 

We  believe  that  the  public  generally  can 
best  contend  with  these  conditions,  insofar  as 
they  relate  to  engineering  work,  by  making  it 
at  "once  easy  and  necessary  for  the  young 
engineer  to  consult  the  older  and  especially 
qualified  engineer.  This  is  readily  ac- 
complished by  making  the  qualified  engineer 
the  state  supervisor  and  then  by  requiring 
that  all  plans  shall  be  approved  by  this  state 
officer. 

Mr.  Hatton  urges  upon  the  young  engi- 
neers the  advisability  of  consulting  the  es- 
peciallv  skilled  ergineer.  Later  on  he  says; 
"I  think  if  a  thoroughly  competent  state  su- 
pervisor had  been  in  office  when  this  dam  was 
designed  it  might  never  have  failed,— but  how 
are  Vou  going  to  get  such  a  supervisor?"  To 
this 'we  will  say  that  certainly  the  state  is  as 
w^ell  qualified  t'o  select  the  man  who  is  thor- 
oughly competent  to  advise  with  general 
practitioners  as  is  the  individual  voung  prac- 
titioner to  select  a  man  for  consultation. 

In  conclusion,  we  believe  that  the  final  les- 
son to  engineers  of  the  .Austin  dam  failure 
should  be  an  increased  appreciation  of  the 
helpfulness  to  engineers,  particularly  young 
engineers,  of  having  a  thoroughly  competent 
state   official   to   consult   with   when   in   doubt 


about  the  safety  and  sufficiency  of  their  own 
designs.  This  privilege,  being  compulsory,  in- 
volves no  loss  of  dignity  on  the  part  ot  the 
voung  man.  The  consulting  fee  no  longer  is 
'an  obstacle  since  it  is  paid  by  the  state  in  the 
form  of  a  salary  to  its  officer.  We  believe 
these  considerations  should  appeal  to  engi- 
neers in  such  a  way  as  to  make  them  leaders 
and  directors  in  movements  to  bring  about 
adequate  state  control  of  engineering  work  in 
the  various  states. 

Two    Interesting    Magazines:    "Public 
Service"  and  "Public  Serv- 
ice Regulation." 

Among  the  numerous  technical  periodicals 
that  come  to  this  office,  there  are  two  that  are 
particularlv  interesting  and  timely,  namely, 
"Public  Service"  and  "Public  Service  Regula- 
tion." We  speak  of  them  as  being  "timely, 
because  each,  in  its  way.  specializes  in  topics 
that  are  now  of  pronounced  public  importance. 
"Public  Service  Regulation"  is  a  monthly 
magazine  whose  first  issue  appeared  in  Janu- 
arv  of  this  vear.  It  is  the  "official  journal  of 
the  National  Association  of  Railway  Com- 
missioners," and  its  space  is  devoted  to  ab- 
stracts of  the  decisions  of  public  service  com- 
missions and  to  articles  on  appraisals,  rate 
and  service  regulation,  and  the  like.  It  is 
publish'ed   at   418    S.    Market    St..   Chicago. 

"Public  Service"  is  a  monthly  magazine, 
published  at  the  Peoples  Gas  Building.  Chi- 
cago. Its  titular  subheading  is  "Electricity. 
Gas.  Water.  Telephones.  Transportation."  Its 
specific  function  is  primarily  to  give  facts  and 
arguments  against  state  ownership  of  these 
and  similar  utilities.  'Other  matters  of  in- 
terest to  owners  and  managers  of  public 
service  companies  are  published,  but  if  we 
mistake  not,  the  greatest  value  of  this  maga- 
zine is  in  its  presentation  of  data  shmving 
the  superior  economy  of  private  operation  ot 
public  utilities.  A  small  booklet,  entitled  "20(1 
Municipal  Ownership  Failures,"  is  published 
bv   this   magazine. 

.\dvocates  of  state  ownership  are  well  sup- 
plied with  publications  which  voice  their 
doctrines  and  it  is  highly  important  that  those 
who  believe  in  regulated  individualism  shall 
have  more  than  one  organ  to  present  their 
views.  "Public  Service"  is  a  publication  of 
this  class.  While  the  direct  object  of  "Public 
Service  Regulation"  has  no  seeming  kinship 
with  the  direct  object  of  "Public  Service." 
there  is.  nevertheless,  much  in  common ;  for. 
if  we  mistake  not.  governmental  regulation  of 
public  service  companies  will  eventually  prove 
to  be  more  effective  than  anything  else  in 
checking  the  present  trend  toward  state  own- 
ership. Especially  will  this  be  the  case  in 
those  states — like  Wisconsin  and  Massa- 
chusetts— where  public  service  commissions 
have  power  to  regulate  not  only  the  com- 
ipanies  but  the  municipalities  that  operate 
public  utilities ;  for  then  wc  shall  secure  a 
great  abundance  of  reliable  data  in  such  form 
as  to  make  unit-cost  comparisons  possible.  .\11 
the  cost  data  thus  far  available  point,  with 
rare  exceptions,  to  the  superior  economy  of 
the  operation  of  public  utilities  by  private 
companies.  And,  under  proper  public  regula- 
tion, all  the  ills  of  private  ownership  can  be 
eliminated,  while  the  full  advantages  result- 
ing from  private  desire  to  economize  can  be 
preserved. 

The  Significance  of  the  Failure  of  Dam 
No.  26,  Ohio  River. 

.\nother  dam  built  on  horizontally  strati- 
fied rock  has  failed,  and  this  in  spite  of  the 
fact  that  provision  had  been  made  for  a  large 
upward  pressure.  We  refer  to  I'.  S.  Dam 
No.  20  on  the  Ohio  River,  which  failed  -Aug. 
12. 

While  no  final  conclusion  can  be  deduced 
from  the  failure  until  a  complete  report  of 
the  government  engineers  is  availalile,  v."e  may 
again  call  attention  to  the  fact  that  failures 
of  masonry  dams  by  sliding — as  in  this  case — 
have  occurred  only  where  the  base  rock  was 
horizontally  stratified.  We  recall  no  authen- 
ticated cases  of  such    failure  where  the  rock 


was  of  igneous  origin— granite,  trap,  or  the 
like.  Nor  do  we  recall  an  instance  of  such 
failure  where  the  rock  was  not  horizontally 
stratified,  or  nearly  so. 

The  celebrated  dam  failure  at  .Austin, 
Texas,  and  the  disastrous  dam  failure  at  -Aus- 
tin, Penn..  are  both  excellent  examples  of  the 
failure  of  dams  that  were  founded  on  hori- 
zontally stratified  rocks,  whose  strata  slid, 
one  upon  another.  In  Engineering  .\nu  Con- 
tracting, Nov.  1,  1911,  we  pointed  out  that 
the  coefficient  of  sliding  friction  of  smooth 
layers  of  rock  upon  one  another  is  often  less 
than  0.4,  and  that,  if  there  is  unctuous  clay 
between  the  lavers,  the  coefficient  of  friction 
mav  be  as  low  as  <^.3.  and  possibly  lower. 
We  urged  that  extended  experiments  be  made 
to  determine  the  coefficient  of  friction  of 
layers  of  shale,  slate,  and  sandstone  upon 
one  another.  Again  wc  point  out  how  meager 
are  the  friction  data  upon  which  engineers 
base  important  dam   calculations. 

The  part  of  Dam  No.  2i)  that  failed  was 
of  the  Chanoine  wicket  type.  The  wickets 
stood  upon  a  slab  of  concrete.  The  rock 
base  was  horizontally  stratified  shale  that 
did  not  ring  when  struck  with  a  hammer. 
The  shale  was  excavated  3  to  4.6  ft.  to  pro- 
vide a  trench  in  which  the  concrete  slab- 
base  of  the  dam  was  placed.  Examination 
after  the  failure  of  the  dam  disclosed  that 
the  shale  below  the  dam  toe  had  sheared  off 
horizontally.  The  concrete  slabs  had  moved 
as  a  wholcl  and  many  of  the  wickets  remained- 
upright,  although  they  had  been  moved  many 
feet  down   stream. 

In  designing  the  dam,  provision  was  made 
for  upward  hydrostatic  pressures  on  the  base, 
ranging  from  the  pressure  due  to  .50  per  cent 
of  the  head  of  water  on  the  up-stream  side, 
to  50  per  cent  of  the  head  on  the  down-stream- 
side  of  the  dam. 

Ever  since  the  failure  of  the  dam  at  .\ustin, 
Texas,  hvdraulic  en'^ineers  have  been  strongly 
inclined  '  to  regard  the  "upward  pressure 
theory"  with  great  favor.  Our  opinion  is- 
that  it  is  a  theory  not  founded  on  enough 
facts  to  warrant  its  use  at  all.  Wc  believe 
that  all  the  cases  of  masonry  dam  failure  by 
sliding  are  fully  accounted  for  by  the  de- 
signer's use  of  too  high  a  coefficient  nf  sliding 
friction  of  smooth  rock  on   smooth  rock. 

If  the  "upward  pressure  theory"  is  correct, 
why  do  we  not  find  more  failures  of  darns 
founded  on  unstratified  rock?  The  fact  is 
that  many  of  the  igneous  rocks  are  more 
ba<lly  cut  up  by  s^ams  and  crevices  than  are 
many  of  the  ordinary  stratified  rocks.  If 
water  rising  through  such  crevices  exerts  any 
considerable  upward  pressure  on  dams,  why 
is  it  that  dams  founded  on  igneous  rocks 
have  not  failed  more  frequently?  Many  dam 
failures  by  overturning  would  have  occurred 
had  there  been  any  very  considerable  upward 
pressure  of  water  on  the  base. 

The  upward  pressure  theory  is  not  only  un- 
necessary to  explain  such  cases  of  dam  failure 
as  those  of  the  two  .\ustins,  but  even  when 
the  theory  is  applied,  as  in  Dam  No.  26.  failure 
has  occurred.  The  theory  has  proved  de- 
ceptive in  this  case,  and  we  believe  that  it 
is  a  false  theory  to  apply  in  any  ordinary 
case  of  masonry  dam  design.  No  new  theory 
is  needed,  but  we  do  need,  and  badly  need, 
many  tests  on  sliding  friction  of  rock  strata 
under  different  unit  pressures. 


Irrigation  in  Asiatic  Turkey. — The  plans 
of  Sir  William  Willcocks  for  an  irrigation 
system  for  Mesopotamia,  using  the  waters  of 
the  Euphrates  and  Tigris  rivers,  and  recon- 
structing the  ancient  irrigation  network  in 
Mesopotamia  which  has  been  allowed  to  fall 
into  almost  complete  ruin,  are  being  carried 
out  by  Sir  John  Jackson  (Ltd.).  of  London, 
for  the  Turkish  government,  on  a  percentage 
basis.  The  present  proposals  comprising 
about  one-third  of  the  whole  scheme,  will  re- 
claim the  land  from  Bagdad  to  Kufa  on  the 
Euphrates  River,  and  will  command  1.360,000" 
acres.  The  estimated  cost  of  this  part  of  the 
system  is  $22,372,100.  The  first  portion  of  the 
work,  which  will  irrigate  about  600,000  acres 
of  land  just  south  of  Bagdad,  is  nearing  com- 
pletion. 
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Some  Features  of  the  Construction  and 
Failure  of  the  Austin,  Pa.,  Dam. 

A  very  interestnig  statement  of  the  condi- 
tions which  influenced  his  judgment  in  design- 
'"g  '"e  A.ustin,  Pa.,  dam,  was  made  by  Mr. 
1.  Chalk-ley  Hatton  m  a  paper  before  the  re- 
cent annual  convention  of  the  New  England 
Waterworks  Association.  The  paper  in  full 
except  the  construction  views  and  the  plan 
diagram  of  the  dam  after  its  failure,  is  here 
reprinted  as  it  was  published  in  the  journal  of 
the  Association : 

The  writer  lias  deferred  saying  or  writing 
anything  about  the  failure  of  the  Austin  dam 
because  of  a  pending  suit  against  the  owners, 
and  his  desire  was  to  have  this  suit  first  set- 
tled. 

It  seems  to  be  appropriate  to  here  present 
some  features  of  the  construction  and  subse- 
quent failure  of  the  work  as  an  argument  in 
favor  of  Professor  McKibben's  proposition 
for  state  supervision  of  dams.  (See  Engixeer- 
ING  &   C0NTR.^CTING,   Oct.  23,    1912.) 

Several  engineers  who  have  publicly  ex- 
pressed their  opinions  of  the  cause  of  the  fail- 
ure of  the  Austin  dam  have  made  a  very  seri- 
ous mistake  in  not  differentiating  between  the 
failure  of  this  dam  and  its  demolition. 

This  dam  failed  Jan.  23,  1910,  and  was  de- 
molished Sept.  ■■UK  1911,  over  18  months  later. 
After  Jan.  23,  1910,  the  structure  could,  not 
be  ternied  a  dam ;  it  was  a  vertical  wall 
broken  in  five  or  six  distinct  and  separate  sec- 
tions. The  same  causes  which  effected  the 
failure  were  only  indirectly  the  cause  of  the 
demolition. . 

Having  seen  the  dam  very  often  during  its 
construction,  and  during  all  of  its  stages; 
having  been  on  the  dam  during  its  failure, 
and  viewing  its  movement  downstream,  and 
having  made  as  thorough  an  examination  as 
possible  the  following  day,  after  the  water 
was  emptied  from  behind  it,  I  should  be  bet- 
ter qualified  to  determine  the  cause  of  its  fail- 
ure than  those  who  have  examined  it  after 
its  complete  demolition. 

The  Austin  dam  failed  at  the  intake  which 
vvas  near  the  center  of  the  spillway  by  drop- 
ping down  at  the  toe  some  6  ins.  and' sliding 
out  at  the  spillway  about  18  ins.  The  concrete 
did  not  slide  on  its  sandstone  base,  but  one 
stratum  of  the  underlying  sandstone  slid  upon 
another  after  the  intervening  stratum  of  shale 
and  gravel  had  been  softened  by  the  water 
seeping  through   this   stratum. 

lliis  result  was  very  apparent  on  the  morn- 
ing of  Jan.  25,  1910,  after  the  water  was  out. 
The  intake  walls,  which  were  built  against 
the  upstream  face  of  the  dam,  and  at  right 
angles  thereto,  were  pulled  apart  near  their 
center  in  an  almost  vertical  separation  IS  ins. 
wide.  The  underlying  rock  stratum  upon 
which  this  wall  was  built  had  a  vertical  cleav- 
age, parallel  with  the  face  of  the  dam,  about 
12  ft.  upstream  from  it,  immediately  under 
the  vertical  separation  of  the  intake  walls,  and 
of  the  same  width.  No  better  evidence  could 
be  obtained  as  to  what  happened  when  t!ii< 
dam  failed. 

The  center  of  the  dam  bowed  downstream 
about  31  ins.  at  the  top,  the  bow  running  to 
zero  about  110  or  115  ft.  either  way.  There 
were  four  or  five  vertical  cracks  entirely 
through  the  dam  in  this  220  or  230  ft.,  and  one 
vertical  crack  nearer  the  west  end  which  did 
not  extend  the  full  depth  of  the  w'all.  These 
cracks  divided  the  dam  into  five  or  six  dis- 
tinct and   separate   sections. 

As  the  dam  slid  down  in  the  center,  the 
•earth  immediately  below  and  adjacent  to  it 
was  pushed  up  quite  perceptiblv.  This  earth 
and  the  underlying  sandstone  strata,  against 
which  the  downstream  face  of  the  dam  was 
liuilt,  was  the  only  thing  which  saved  the 
dam  from  total  demolition  in  1910, 

Since  Jafl.  25,  1910,  water  has  been  con- 
stantly impounded  by  this  broken  concrete 
-wall.    The  depth  of  this  water  has  varied  from 


Lo  to  52  ft.  During  this  period  water  has 
continued  to  leak  through  the  underlying 
strata,  and  this  leakage,  going  on  at  great 
pressure,  must  certainly  have  washed  much 
of  the  shale  and  gravel  away,  leaving  the 
heavy  concrete  walls  with  less  and  less  foun- 
dation until  the  final  collapse  came  on  Sept. 
30,  1911.  It  is  therefore  not  hard  to  imagine 
that  the  condition  of  the  foundation  at  this 
latter  date  was  far  different  from  what  it 
was  18  months  earlier.  When  the  water 
reached  its  maximum  height  on  Sept.  30,  1911, 
It  was  simply  a  matter  of  first  a  dropping  of 
the  wall  and  then  a  movement  of  the  different 
sections,  resulting  in  stresses  which  could  not 
be  computed,  and  which  would  not  have  taken 
place  if  the  wall  had  been  a  monolith,  as  it 
was  on  Jan.  23,  1910. 

So  much  for  the  difference  between  the  fail- 
ure and  demolition  of  this  dam;  now  I  want 
to  correct  some  false  statements  which  have 
been  publicly  made  by  some  of  my  profes- 
sional brethren  in  their  desire  to  determine 
logically  the  cause  of  the  failure  of  the  dam. 
The  conditions  governing  the  design  of  the 
ure  and  demolition  of  this  dam.  Now  I  want 
placed  upon  me  two  limitations,  minimum  cost 
and  maximum  height.  The  first  was  $85,000 
and  the  latter  was  determined  by  securing  an 
impounding  area  of  200,000,000  gals,  of  water. 
In  order  to  fulfill  these  two  conditions,  I 
made  three  separate  designs,  reducing  each 
cross-section  a  little  until  I  got  the  least  which 
I  believed  to  be  safe.  This  section  did  not 
provide  for  any  leakage  under  the  dam,  nor 
did  I  expect  it. 

I  knew  the  nature  of  the  foundation,  for  1 
had  sunk  pits  upon  the  site  of  the  dam  before 
designing  it.  I  had  also  carefully  examined 
the  nature  of  the  underlying  rock,  which  could 
lie  clearly  seen  throughout  the  valley.  I  ex- 
pected to  prevent  leakage  under  the'  dam  bv 
building  a  very  stable  upstream  embankment 
against  its  face,  which  I  also  expected  would 
reduce  thi  hydro-static  pressure  against  the 
dam. 

To  increase  the  factor  of  safety  against 
overturning,  I  placed  steel  rods  in  the  up- 
stream portion  of  the  wall.  These  were  H4-in. 
steel  rods  25  ft.  long,  sunk  6  to  8  ft.  in  the 
underlying  rock  strata,  and  secured  thereto 
by  expansion  bolts,  the  holes  filled  with  cem- 
ent mortar. 

To  increase  the  factor  of  safety  against  slid- 
ing, a  key  or  cut-off  wall  was  built  into  the 
rock  on  the  upstream  face  of  the  dam,  form- 
ing a  vertical  projection  of  the  dam.  This 
wall  was  4  ft.  wide  and  from  2  to  4  ft.  deep. 

The  weak  part  of  the  dam  was  at  the  in- 
take, where  there  was  no  embankment  against 
the  upstream  face,  and  where  a  hydro-static 
pressure  was  exerted  against  the  dam  due  to 
the  full  depth  of  water  to  its  foundation,  Ap- 
proximately 53  ft. 

To  overcome  this  extra  pressure  I  built 
against  the  downstream  face  and  over  the  full 
length  of  the  spillway  a  heavy  concrete  wall 
7  ft.  deep.  However,  this  is  the  point  where 
the  dam  failed. 

When  this  dam  bowed  downstream  in  1910, 
there  was  a  space  left  between  the  embank- 
ment and  the  face  of  the  wall,  leaving  the  em- 
bankment of  no  further  use.  I  am  quite  sure, 
however,  that  this  embankment  did  prevent 
leakage  under  that  portion  of  the  dam  with 
which  it  was  in  contact,  and,  had  the  center 
of  the  dam  held,  the  embankment  would  have 
fulfilled  the  purpose  for  which  it  was  built. 
The  next  day  after  the  failure  (  dug  several 
holes  in  the  surface  of  the  ernbankmciit  and 
found  it  dr\'  3  ft.  deep,  showing  that  very 
little  penetration  had  resulted  after  two 
months'  submergence,  .'\fter  the  failure,  this 
embankment  still  stood,  and  even  after  the 
demolition  a  large  portion  of  this  embank- 
ment is  still  standing.  It  was  well  built,  with 
.good  material  deposited  in  6-iii.  layers  and 
thoroughly  rolled  with  grooved  rollers. 
The  great  mistake   I   made  in  building  this 


dam  was  trusting  to  the  rock  foundatiui.  aj 
being  impervious.  1  am  just  as  fully  alive  to 
this  mistake  as  are  several  of  mv  critics  who 
seem  to  think  a  careful  and  experienced  en- 
gineer could  not  have  so  erred  in  judgment; 
but  i  want  to  tell  these  critics  a  few  things 
which  influenced  my  judgment. 

.\bout  860  ft.  above  the  site  of  the  new 
dam  another  dam  had  been  built  some  12  or 
13  years  before.  This  dam  was  20  ft.  high, 
and  impounded  about  26,000,000  gals,  of  water. 
It  consisted  of  a  rubble  stone  masonrv  core 
wall  12  ins.  thick  on  top.  and  stepped  down 
to  4  ft.  6  ins.  on  the  bottom,  which  was  built 
on  the  surface  of  the  same  sandstone  stratum 
upon  which  the  new  dam  was  to  be  built.  The 
dam  had  an  embankment  on  the  upstream  face 
with  a  slope  of  2  to  1.  The  embankment  on 
the  downstream  face  had  been  washed  away, 
exposing  about  two-thirds  of  the  core  wall. 

The  only  place  where  this  dam  leaked  was 
through  an  old  clean-out  pipe  which  had  been 
abandoned,  and  which  the  owners  had  unsuc- 
cessfully tried  to  stop  up.  There  was  no  leak- 
age apparent  in   the  valley  below. 

When  building  the  new  dam  I  had  the 
foundation  rock  drilled  with  2-in.  drills  from 
10  to  15  ft.  deep  and  from  15  to  20  ft.  apart 
over  tlie  entire  foundation.  I  did  this  for 
the  purpose  of  testing  the  underlying  strata. 
These  holes  were  drilled  under  mv  personal 
supervision.  ' 

These  holes  were  free  of  water  at  all  times, 
except  such  as  was  poured  into  them  bv  the 
driller  to  prevent  the  heating  of  the '  tool. 
These  holes  were  drilled  through  the  same 
strata  of  rock  upon  which  the  water  back  of 
the  old  dam  was  lying,  and  the  bottom  ol  the 
holes  were  from  GO  to  65  ft.  below  the  sur- 
face elevation  of  the  water.  If  these  strata 
had  not  been  water-tight  my  conclusion  was 
that  any  leaKage  from  the'  old  dam  would 
have  shown  in  these  holes. 

This  seemed  a  logical  conclusion  then,  and, 
upon  explaining  the  condition  to  manv  well- 
informed  engineers  since,  it  has  appeared  to 
be  logical  to  them. 

The  test  holes  sunk  into  the  rock  showed 
good  solid  strata  of  rock  from  2  ft.  to  4  ft. 
thick,  with  intervening  strata  of  gravel  and 
shale.  These  strata  were  so  compact  that 
they  were  almost  as  hard  to  drill  through  as 
the  rock. 

I  want  to  correct  some  misstatements  about 
how  the  dam  was  built.  These  misstatements 
have  been  made  by  those  who  did  not  wit- 
ness its  construction,  but  who  have  made  an 
examination  of  the  broken  pieces  of  the  dam 
since   its  demolition. 

In  preparing  the  foundation,  care  was  taken 
to  remove  the  thin  strata  of  sandstone  and 
shale  until  firm  and  thicker  strata  were  ex- 
posed. The  best  evidence  that  this  was  actual- 
l.v  done  are  the  progress  nhotographs,  which 
distinctly  show  two  things  respecting  this 
point.  They  show  the  foundation  cleaned  for 
concrete  and  the  thickness  of  strata  where  the 
trench  was  cut  out  to  build  the  cut-off  wall. 
They  also  show  great  quantities  of  these  top 
strata  piled  uoon  either  side  of  the  excavation. 
Most  of  these  stones  were  removed  to  the 
c.-ushcr  plant  and  broken  up  for  concrete. 

Every  section  of  the  foundation  rock  was 
carefully  cleaned  of  all  shale,  gravel,  or  clay, 
and  thoroughly  washed  and  scrubbed  dow'ti 
before  any  concrete  was  deposited  upon  it. 
Every  large  .Ntoiie  deposited  in  the  concrete 
mass,  to  which  any  foreign  substance  adhered 
when  it  came  from  the  quarry,  was  thoroughly 
Cleaned  and  scrubbed.  These  large  stones  were 
carefully  selected  in  the  quarry  after  the 
blasts  were  made,  and  were  stored  in  a  sep- 
arate place  for  the  supervising  engineer  to  in- 
spect before  they  were  lowered  into  the  con- 
crete. 

There  was  a  cut-off  wall  built  throughout 
the  entire  length  of  the  dam.  This  wall  was 
4   It.   wide  and  from  4   to  2  ft.  in  depth.     I 
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looked  upon  it  more  in  the  nature  of  a  key 
wall  than  a  cut-off  wall.  All  of  it  was  built 
under  the  protest  of  the  owner,  who  could  not 
be   convinced   of   its   necessity. 

Steel  rods  1%  ins.  in  diameter  and  25  ft. 
long,  spaced  2  ft.  8  ins.  on  center,  were  built 
into  the  dam  vertically.  These  rods  extended 
down  into  the  rock  foundation  from  6  to  8 
ft.  and  were  secured  by  expansion  nuts  and 
cement  mortar.  It  has  been  claimed  that  these 
rods  were  left  out  in  many  places.  The  best 
evidence  that  they  were  not  are  the  progress 
photographs,  which  clearly  show  them  across 
the  entire  dam. 

The  concrete  used  in  the  heavier  portion  of 
the  wall  was  what  is  known  as  "cyclopean." 
The  large  stones  were  embedded  in  various 
ways,  some  as  headers  and  some  as  stretch- 
ers ;  some  on  their  greatest  beds,  and  some  on 
edge.  Every  large  stone  was  surrounded  with 
from  4  ins.  to  12  ins.  of  concrete,  which  was 
deposited  very  wet  and  well  spaded  in. 

The  concrete  mass  consisted  of  one  volume 
of  Pennsylvania  Portland  cement,  three  parts 
of  crushed  sandstone  dust  and  fine  screenings, 
and  si.x  parts  of  crushed  sandstone,  the  size 
of  the  stone  corresponding  to  the  run  of  the 
crusher  up  to  2%-in.  stones,  with  dust,  screen- 
ings, and  %  in.  stone  eliminated.  All  the 
cement  used  was  tested  upon  the  work,  a  test- 
ing niant  being  maintained  there.  A  boiling, 
setting,  and  tensile  test  was  made  of  every 
carload,  and  no  cement  was  accepted  which 
gave  evidence  of  being  unsound,  of  too  rapid 
setting,  or  whose  tensile  strength  was  below 
200  lbs.  for  24  hours  or  400  lbs.  for  7  days, 
neat,  or  fell  below  120  lbs.  after  7  days  old 
when  mixed  with  3  parts  of  the  crushed  stone 
dust  we  were  using  in  the  work. 

The  concrete  was  deposited  in  sections  of 
25  to  45  ft.  in  length  of  dam,  the  area  of  the 
section  being  governed  by  the  amount  of  the 
concrete  which  could  be  deposited  as  a  contin- 
uous operation.  As  each  section  was  com- 
pleted, keyways  from  10  ins.  to  12  ins.  wide 
and  deep  were  left  in  both  the  vertical  and 
horizontal  faces.  Instead  of  leaving  these 
keyways  in  all  the  horizontal  surfaces,  there 
were  a  few  such  surfaces  where  two  rows  of 
large  stones  were  embedded  in  the  surfaces 
so  as  to  allow  from  12  ins.  to  18  ins.  of  their 
depths  to  project  above  the  finished  surface  of 
the  concrete.  These  formed  a  tie  for  the  next 
section  of  concrete. 

It  has  been  stated  that  the  concrete  was  not 
properly  jointed  and  that  keyways  were  not 
left.  The  best  evidence  of  this  is  the  progress 
photographs,  in  which  the  keyways  and 
projecting  stones  are  clearly  shown. 

Great  stress  has  been  laid  upon  the  weak- 
ness of  this  dam  by  reason  of  the  laitance  in 
the  joints.  Of  course,  I  cannot  positively 
state  a  condition  which  I  did  not  personally 
see,  but  I  can  state  as  a  fact,  from  personal 
observation,  that  I  never  saw  fresh  concrete 
deposited  upon  concrete  which  had  been  set 
up  before  the  surface  of  the  old  concrete  had 
been  well  watered  and  thoroughly  swept  down 
with  wire  street  brooms.  After  which  the  en- 
tire surface  was  sprinkled  with  neat  cement 
mortar  upon  which  the  very  wet  fresh  concrete 
was  deposited. 

The  supervising  engineer  had  been  employed 
by  me  for  several  years,  and  had  supervised 
a  great  deal  of  concrete  work.  He  knew  my 
methods,  and  I  had  great  confidence  in  him 
in  having  them  carried  out.  I  do  not  believe 
this  confidence  was  misplaced  in  supervising 
this  dam.  If  any  laitance  was  found  in  the 
fractured  joints  of  the  demolished  dam  it  was 
no  doubt  the  neat  cement  which  had  been 
spread  upon  the  surface  of  the  old  concrete 
joints,  and  which  had  not  combined  with  the 
fresh  concrete,  I  have  known  such  a  result 
to  happen  under  my  own  observation. 

I  have  been  building  concrete  for  25  years 
under  all  kinds  of  conditions.  I  have  tested 
it  in  a  laboratory  maintained  under  my  direc- 
tion for  several  years,  and  I  believe  I  know 
what  good  concrete  is  when  I  see  it  laid,  and 
I  think  I  can  truthfully  declare  that  I  never 
had  better  concrete  built  for  me  than  I  had 
at  the  Austin  dam. 


Of  course  the  sandstone  rock  of  which  this 
concrete  is  composed,  is  not  as  strong  a  mass 
as  granite  or  trap  rock  would  be,  but  the 
mixture  could  not  be  better  made.  Every 
day's  run  was  checked  up  by  the  engineer  to 
see  that  the  proper  volume  of  cement  was 
used,  and  we  averaged,  throughout  the  entire 
work,  1.25  barrels  of  cement  to  1  cu.  yd.  of 
concrete.  However,  I  believe  an  examination 
of  the  present  pieces  of  concrete  dam  stand- 
ing will  show  to  any  practical  concrete  expert 
familiar  with  the  use  of  this  character  of  ma- 
terial, that  the  mixture  in  this  dam  was  well 
made  and  laid. 

In  giving  you  the  detailed  description  of  the 
manner  in  which  this  dam  was  built,  I  arn  not 
trying  to  defend  myself  nor  my  supervising 
engineer,  but  to  answer  some  of  the  unfair 
criticisms  which  have  been  made  as  to  the 
quality  of  the  work. 

The  failure  of  this  dam  was  not  the  re- 
sult of  poor  workmanship,  but  poor  judg- 
ment upon  my  part  in  determining  upon  its 
foundation.  I  should  have  sought  the  advice 
of  a  man  more  skilled  than  I  in  determining 
foundations  for  dams.  Had  there  been  such 
a  state  officer  it  might  have  resulted  in  sav- 
ing this  dam  and  my  reputation. 

I  was  also  too  much  influenced  in  my  judg- 
ment by  the  necessity  for  keeping  the  expen- 
diture within  certain  limits.  I  have  since 
felt  a  very  grave  responsibility  for  my  failure 
to  advise  my  client  early  in  my  engagement 
that  no  paring  down  of  this  work  should  be 
countenanced.  Had  I  done  so.  either  the  dam 
would  not  have  been  built,  or  it  would  have 
been  built  in  accordance  with  my  first  design. 
The  owner  had  no  intention  at  any  time  of 
building  a  dam  the  safety  of  which  he  doubted, 
and  no  blame  can  be  attached  to  him  for  its 
failure  on  Jan.  23,  1910.  He  depended  upon 
my  judgment  entirely,  even  though  he  may 
have  tried  to  influence  me  to  keep  the  expen- 
ditures down  to  the  lowest  possible  limit. 

To  the  young  engineer  who  is  called  upon 
to  design  an  important  structure,  the  safety 
or  sufficiency  of  which  he  is  not  entirely  satis- 
fied with,  I  would  strongly  urge  the  wisdom 
of  calling  to  his  help  the  advice  of  an  older 
engineer  especially  skilled  in  that  particular 
line.  Never  sacrifice  safetv  for  cost,  no  mat- 
ter how  urgent  your  client  may  become.  He 
does  not  realize  the  danger,  and  you  should. 
If  you  cannot  agree  with  him,  resign  your  en- 
gagement, for  sooner  or  later  the  reckoning 
will  come. 

Now,  just  a  word  upon  state  supervison  of 
dams.  As  previously  stated  in  this  paper,  I 
think  if  a  thoroughly  competent  state  supervi- 
sor had  been  in  ofiice  when  this  dam  was  de- 
signed it  might  never  have  failed — but  how 
are  you  going  to  get  such  a  supervisor? 

Since  the  failure  of  this  dam,  and  its  sub- 
sequent demolition,  I  have  read  every  criti- 
cism from  engineers  which  had  come  to  my 
notice.  For  the  most  part,  these  criticisms 
have  appeared  in  the  several  engineering  jour- 
nals and  society  reports,  and  I  have  compiled 
a  little  book  containing  these  clippings.  As  I 
have  been  deeply  interested  in  learning  all  I 
could  about  this  matter,  I  have,  perhaps,  thus 
accumulated  more  evidence  of  the  difference 
of  opinion  as  to  how  to  build  a  dam,  as  ex- 
pressed by  engineers  in  good  standing,  than 
others  who  have  not  had  the  same  incentive. 
In  view  of  this  information,  I  want  to  say 
that  it  would  take  a  pretty  good  examining 
board  to  pass  upon  the  qualifications  for  a 
competent  state  dam  supervisor. 

In  the  discussion  as  to  the  proper  method 
of  reinforcing  this  dam  after  its  failure  in 
1910.  I  have  five  different  plans  from  as  many 
engineers,  and  each  plan  based  upon  totally  dif- 
ferent   principles. 

For  evidence  that  the  profession  is  not  a 
unit  upon  just  how  to  build  a  dam  to  make 
it  safe,  and  still  keep  within  the  economic  lim- 
its of  cost,  ydu  need  only  refer  to  the  numer- 
ous dam  failures,  both  in  this  and  in  foreign 
countries.  Their  number  far  surpasses  the 
number  of  failures  of  any  other  character  of 
engineering  structures. 


Two  Conflicting  Theories  of  Valuation, 
of  Public  Service  Companies. 

Contributed    by   Halbert    P.    Gillette,    Appraisal 

Engineer,   60S  S.  Dearborn  St.,  Chicago, 

and  15  William  St.,  New  York. 

Much  of  the  diversity  of  opinion  as  to  the 
"value"  of  public  utility  property  is  explained 
when  it  is  recognized  that  there  are  usually 
two  diametrically  opposed  theories  underly- 
ing the  appraisals  made  by  those  who  differ. 
Even  skilled  appraisers  are  themselves- 
frequently  unaware  of  the  fact  that  there  are 
two  theories,  as  is  evidenced  by  the  frequency 
with  which  they  mingle  the  two  theories  in 
one  appraisal. 

A  science  cannot  reach  a  high  state  of  de- 
velopment until  theories  are  evolved.  Hence 
the  science  of  vaiuation  must  needs  remain 
rather  embryonic  until  correct  theories,  are 
available  for  application  to  appraisal  problems. 

No  one  who  has  given  much  thought  to  ap- 
praisals can  fail  to  have  reached  the  con- 
clusion that  the  object  of  the  appraisal  must 
be  known  before  the  problem  can  be  correctly 
solved.  If  the  object  is  rate  regulation,  we 
have  still  to  consider  the  fundamental  theories 
of  rate  regulation  before  we  can  safely  attack 
all  the  appraisal  problems.  There  can  be  only 
three  theories  of  rate  regulation,  which  the 
writer  prefers  to  designate  by  the  following 
terms : 

(1)  Competitive  Theory. 

(2)  The  Agency  Theory. 

(3)  The  Combined  Agency  and  Competitive 
iheory. 

The  Competitive  Theory. — Under  this  theory 
the  rates  of  a  public  service  company  are  as- 
sumed to  be  regulated  by  the  law  of  supply 
and  demand  acting  under  competitive  condi- 
tions. This  does  not  imply  that  there  shall 
be  actual  competition.  The  competition  may 
simply  be  potential,  as  when  a  shipper  of 
freight  by  rail  may  be  free  to  ship  by  water, 
or  as  when  a  user  of  electricity  for  light  may 
be  free  to  use  gas  or  kerosene.  Competition 
is  still  potential,  and  often  of  enormous  force, 
even  where  there  is  no  substitute  for  a  given 
service  in  a  given  locality,  for  the  user  may 
move  to  another  locality  where  lower  rates 
prevail.  There  is  also  the  potential  competi- 
tion of  other  companies  who  may  come  into 
an  existing  field  where  rates  are  high.  Finally 
there  is  often  severe  competition  for  the  mar- 
kets of  the  country,  as  when  the  lumber  of 
Oregon  and  Washington  competes  with  the 
pine  of  the  South,  thus  affecting  freight  rate: 
of  railways  serving  those  districts. 

In  the  competition  of  different  things  and 
of  different  markets — potential  as  well  as 
actual — we  have  had  a  powerful  and  autr- 
matic  regulator  of  rates.  The  potency  of  such 
competition  has  been  far  greater  than  is  com- 
monly believed.  But  this  is  not  a  subject 
pertinent  to  the  present  discussion.  It  suf- 
fices to  call  attention  to  the  fact  that  the  com- 
petitive theory  of  rate  regulation  has  been 
until  very  recent  years,  the  predominating 
theory  in  America.  And  its  past  influence 
upon  our  minds  has  been  so  great  that  only 
by  an  effort  can  we  free  ourselves  from  its 
coerciveness  when  we  approach  problems  of 
rate-making  based  upon  a  theory  that  is  whol- 
ly different. 

The  Agency  Theory. — According  to  this 
theory  of  rate  regulation,  every  public  service 
company  is  an  agent  of  the  public,  delegated 
to  perform  certain  services  and  to  collect  pay- 
ment therefor.  Webster  defines  an  agent 
thus : 

"One  who  acts  for,  or  in  the  place  of.  an- 
other, by  authority  from  him;  one  Intrusted 
with  the  business  of  another." 

Because  a  public  service  company  is  re- 
garded as  an  agent,  it  may  ex'ercise  the  power 
of  eminent  domain,  it  may  be  required  to 
make  a  periodic  accounting  of  its  stewardship, 
it  may  be  required  to  limit  its  rates  of  charge 
for  service,  it  may  be  protected  against  com- 
petition, it  may  be  required  to  act  in  harmony 
with  other  "ublic  agents.  It  is  always  subject 
to  control  and  to  protection. 

The  Combined  Agency  and  Competitive 
Theory. — According  to  this  theory,  an  attempt 
is  made  to  regulate  rates  in  part  by  competi- 
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tion  and  in  part  by  direct  control.  This  is  the 
present  theory — a  mongrel  growth  that  marks 
the  evolution  from  the  competitive  theory  to 
fhe  agency  theory 

/aluatiuns  Based  on  the  Different  Theories 
of  Rate  Regulation. — Every  appraiser  must 
adopt  one  of  the  three  theories  of  rate  regula- 
tion, whether  he  does  so  consciously  or  un- 
consciously. If  he  adopts  the  competitive 
theory  of  rate  regulation,  then  a  public  service 
property  is  worth  only  what  it  will  earn.  In 
brief,  its  total  value  is  its  capitalized  present 
net  earnings  plus  or  minus  the  present  worth 
of  any  increment  or  loss  in  future  annual  net 
earnings.  This  is  commonly  called  the  "com- 
mercial value"  of  a  property;  and  there  are 
those  who  stoutly  contend  there  is  no  other 
value.  If  we  grant  their  tacit  premise  that 
competition  is  the  only  rate  regulation,  we 
must  grant  their  conclusion  that  a  property  is 
worth  w-hat  it  will  earn.  But  the  moment  we 
deny  their  premise,  their  conclusion  is 
destroyed. 

If  the  appraiser  adopts  the  "agency  theory," 
the  value  that  he  seeks  is  the  investment 
value,  or  more  briefly,  the  investment  or 
actual  cost.  An  agent  is  certainly  entitled  to 
be  recouped  for  all  investments  made  in  be- 
half of  his  principal.  And  it  is  equally  certain 
that  he  is  not  entitled  to  receive  payment  for 
"values"  not  represented  by  actual  outlay  of 
capital  on  his  part.  Thus,  if  an  agent  buys 
copper  at  15  cts.  per  pound  and  if  it  subse- 
quently rises  to  20  cts.,  the  principal  and  not 
the  agent  should  be  the  gainer  by  the  in- 
crement in  value. 

In  brief,  then,  the  "agency  theory"  commits 
an  appraiser  to  the  policy  of  ascertaining  the 
actual  investment  made  by  the  agent,  which 
investment  is  the  "value"  for  rate-making 
purposes.  In  such  cases  an  appraiser  fol- 
lows what  may  be  called  the  historical  method 
of  estimating  the  cost  of  reproduction  of  the 
property.  He  seeks  to  ascertain  exactly  what 
the  public  service  company  did  to  construct 
the  given  plant,  and  he  estimates  what  it 
would  reasonably  have  expended  to  create  the 
plant  and  to  develop  its  existing  business.  He 
checks  his  estimate  against  the  available  ac- 
counting records,  or  vice  versa. 

The  appraiser  who  follows  the  agency 
theory  is  concerned  with  the  past.  His 
criteria  are  weighted  average  prices  of  pre- 
ceding years  and  the  accumulated  deficits  in 
fair  return. 

On  the  other  hand  the  appraiser  who  fol- 
lows the  competitive  theory  is  concerned  only 
with  the  present  and  the  future.  His  criteria 
of  value  are  present  prices  and  present  net 
earnings  modified  by  the  prospects  of  future 
change. 

Having  briefly  stated  the  radical  difference 
in  these  two  theories,  let  us  tabulate  some  of 
the  more  important  appraisal  corollaries  that 
flow  from  each  theory. 


Agency    Theory. 

1.  Piece-meal     prices     allowed     for     piece-meal 
construction. 

2.  "Weighted    average    prices    of   past    years   al- 
lowed. ,         ,  , 

3.  All    work   actually   done   by   the   company   Is 
appraised:  e.  g. :  ,  .  »  ^     . 

(a)  Clearing  rights  of  way  as  they  existed  at 
the  time  of  construction. 

(b)  Taking  up  and  relaying  pavement  In 
streets  where  it  was  actually  done. 

(c)  No  allowance  for  increased  value  of  a 
"seasoned  roadbed"  where  nature  has  ef- 
fected the  solidification. 

(d)  Pioneer  surveys  and  other  expenses 
necessarily  Incurred  in  pioneer  days  allowed. 

4    Development   cost    calculated    by  ascertaining 
the  actual  residual  deficits  in  fair  return. 

5.  No  allowance  for  Increment  in  values  of  land 
purchased    for  rights  of  way. 

6.  No    allowance    for    investments    in    property 
now  in  use,  or  for  losses  in  economic  value. 

We  might  enumerate  many  other  appraisal 
divergencies  that  occur  in  consequence  of  the 
two  divergent  theories  of  rate  regulation,  but 
the  foregoing  will  suffice  to  make  clear  not 
only  the  fundamental  difference  of  the  two 
theories  but  also  the  rarity  with  which  either 
theory  is  completely  followed  by  appraisers, 
by  commissions  or  by  courts. 

The  writer  maintains  that,  before  we  can 
-ever  emerge  from  the  present  jungle  of  con- 


tradictions in  public  utility  appraisals,  we 
must  not  only  recognize  the  existence  of  these 
two  theories,  but  we  must  decide  exactly  to 
what  extent  the  one  or  the  other  theory  shall 
be  adopted,  Possibly  for  the  present  we  must 
continue  to  use  a  combination  of  the  two 
theories,  in  order  to  tide  over  the  present 
transitional  period  of  rate  regulation;  but 
ultimately  we  must  adopt  the  agency  theory 
in  its  entirety,  for  we  cannot  continue  to  sub- 
ject public  service  companies  to  strict  control 
without  giving  them  perfect  protection  from 
competition  of  all  sorts.  The  rise  or  fall  of 
prices  paid  for  materials  or  labor  is  itself  the 
effect  of  competition  of  one  sort  or  another, 
and  such  a  change  in  prices  is  beyond  the  con- 
trol of  the  agents  of  the  public — i.  e.,  the 
public  service  companies.  How  preposterous, 
under  the  "agency  theory,"  it  is  to  appraise  a 
public  utility  during  an  era  of  low  prices, 
such  as  we  have  just  experienced,  and  to  ap- 
ply those  low  prices  to  materials  that  were 
actually   purchased    during   normal   years ! 

Yet  this  result  is  precisely  what  is  pre- 
scribed by  the  public  service  laws  of  certain 
states  and  even  by  a  decision  of  the  supreme 
court.  Equally  preposterous,  under  the 
"agency  theory,"  is  it  to  apply  wholesale 
prices  to  a  plant  that  was  necessarily  built 
piecemeal.  Nor  is  it  one  whit  less  objection- 
able to  go  to  the  other  extreme  and  pay  a  pub- 
lic service  company  for  the  taking  up  and 
laving  of  a  pavement  that  did  not  exist  when 
the  company  built  its  plant.  All  these  are 
preposterous  appraisal  acts,  if  the  "agency 
theory"  is  adopted  as  sound. 

Subconsciously  certain  appraisers  and  cer- 
tain important  commissions  have  been  work- 
ing toward  the  "agency  theory"  of  appraisals, 
for  if  we  study  their  findings  we  see  that  the 
findings  correspond  with  nearly  all  the  condi- 
tions above  tabulated  under  the  Agency 
Theory.  In  fact  the  Wisconsin  Railroad  Com- 
mission may  be  fairly  said  to  have  come  to 
almost  complete  adoption  of  the  "agency 
theory"  of  appraisal.  It  did  not  reach  this 
position  at  one  stroke,  nor  has  it  anparently 
realized  fully  whither  its  decisions  were 
trending.  In  the  early  appraisals  of  the  steam 
railways  of  Wisconsin  we  find,  for  example, 
no  development  costs  or  "going  value"  al- 
lowed. The  "agency  theory"  had  not  carried 
the  commission  that  far  at  that  time.  The 
writer  mentions  this  fact  in  no  spirit  of 
criticism,  for  in  his  appraisal  of  the  railways 
of  the  state  of  Washington  the  writer  was  by 
no  means  consistent  with  the  agency  theory, 
although  the  writer  was  careful  to  secure  and 
present  to  the  Railroad  Commission  the  actual 
costs  of  construction  and  equipment,  so  that, 
in  this  way,  the  Commission  really  had  be- 
fore them  an  appraisal  based  on  the  agency 
theory,   as   well   as   the   cost   of   reproduction. 

It  would  seem  that  some  appraisers  have 
fancied  that  a  value  for  rate-making  is  a  sort 


Competitive  Theory. 

1.  Only  wholesale  prices  allowed  for  extensive 
work.  ,  .    , 

2.  Present  prices,  or  those  that  may  be  expected 
in  the  immediate  future,  are  used. 

3.  Onlv  that  work  that  would  need  to  be  done 
today  to  produce  an  equivalent  plant  is  ap- 
praised; e.  g. :  ,  .  ..       _ 

(a)  Clearing  rights  of  way  as  they  exist  now. 

(b)  Taking      up      and      relaying      pavements 
necessary   to   duplicate   the    plant   today. 

<c)  Allowance   for   "seasoning"    regardless  of 

its  cause  or  actual  cost. 

(d)  No  allowance  for  pioneer  costs  now  that 

pioneer  conditions  no  longer  exist. 
4    Franchise  value  calculated  by  capitalizing  the 

annual    net    profits    that   may   reasonably    do 

expected. 
.5.  Allowance  for  all  Increments  In  land  values. 
6.  No  allowance  for  investments  In  property  not 

now  In  use,  nor  for  losses  in  economic  value. 

of  composite  picture  of  "actual  cost,"  "cost 
of  reproduction,"  "present  value"  and  "market 
value  of  stocks  and  bonds."  The  writer  is  at 
loss  to  find  anv  logical  relation  between  these 
four  things.  They  certainly  are  not  factors 
whose  combination  can  be  made  to  yield  a 
correct  answer  to  the  appraisal  problem.  The 
"actual  cost"  is,  in  fact,  an  appraised  value  ar- 
rived at  according  to  the  "agency  theory; 
whereas    the    "market    value    of    stocks    and 


bonds"  is  an  appraised  value  arrived  at  ac- 
cording to  the  "competitive  theory."  Hence 
we  have  two  distinctly  antagonistic  "values," 
and  not  two  that  may  be  blended  to  produce  a 
value  for  rate-making  purposes. 

There  can  be  but  one  value  for  rate-making 
purposes  and  it  must  be  based  upon  some  well 
defined  theory. — This  is  the  conclusion  toward 
which  the  science  of  rate  regulation  has  been 
slowly  trending.  It  seems  to  the  writer  inevit- 
able that  the  agency  theory  will  eventually  be 
adopted  in  its  entirety  for  the  appraisal  of 
public  service  property  created  in  the  future. 
In  other  words,  the  actual  cost  of  the  prop- 
erty, including  the  accumulated  deficits  in  fair 
return,  will  be  the  "rate-making  value."  Even 
increments  in  land  value  will  be  regarded  as 
profits,  that  is,  as  part  of  the  fair  return. 
This  is  for  future  expenditures  when  public 
service  company  expeenditures  will  be  careful- 
ly scrutinized;  that  is,  when  the  principal  (the 
public)  will  carefully  watch  its  agent  (the 
public  service  company). 

But  what  of  the  past?  Upon  what  theory 
shall  we  base  our  appraisals  of  public  service 
company  property  that  has  been  built  during 
an  era  of  competition?  Shall  we  apply  the 
newly  adopted  "agency  theory"  to  property 
that  was  built  and  operated  upon  a  "competi- 
tive theory"  basis?  These  are  difficult  ques- 
tions to  answer,  quite  as  difficult,  in  their 
way.  as  was  thi  slavery  question.  When  a 
newly  evolved  code  of  morals  made  it  repre- 
hensible to  own  slaves,  there  were  many  who 
advocated  freeing  the  slaves  without  giving 
compensation  to  their  owners.  It  would  have 
been  more  just  had  the  general  public  been 
taxed  to  purchase  freedom  for  the  slaves,  and 
it  would  also  have  been  more  economic  than 
the  war  that  made  them  free.  Similarly,  if  it 
now  seems  unfair  to  have  permitted  public 
service  companies  to  have  capitalized  their 
profits,  we  should  realize  that  this  is  a  new 
point  of  view — so  new  that  we  will  see  no  in- 
justice in  permitting  private  companies  to  do 
the  very  same  thing  ad  libitum.  May  it  not, 
therefore,  be  both  just  and,  in  the  end,  a  mat- 
ter of  public  economy  to  appraise  the  fran- 
chise values  of  existing  public  service  com- 
panies by  caoitalizing  their  net  profits?  The 
early  decisions  of  courts  all  jeaned  in  that 
direction,  and  a  very  recent  decision  of  an  im- 
portant public  service  commission  is  distinctly 
in  favor  of  capitalizing  net  earnings  to  ascer- 
tain total  values  of  public  utilities. 

Certain  it  is  that  the  capitalized  net  earn- 
ings of  one  class  of  public  service  property 
have  been  almost  universally  recognized  as 
being  a  "fair  value,"  namely  the  capitalized 
earnings  from  land  and  land  entities  (like  wa- 
ter) owned  by  public  service  companies.  .■Ml 
land  values  are  based  on  capitalized  land 
rentals,  and  appraisers  are  a  unit  in  conced- 
ing that  public  service  companies  are  entitled 
to  the  "unearned  increment"  on  their  land. 
Why,  then,  should  they  deny  the  companies 
the  right  to  possess  the  earned  increment  on 
their  business?  In  other  words,  why  should 
land  rentals  be  capitalized  (which  is  essential- 
ly what  is  done  in  appraising  land  at  its  pres- 
ent value)  while  other  profits  are  excluded 
from  capitalization?  The  only  logical  answer  ' 
to  this  question  is  that  the  "competitive 
theory"  still  holds  as  to  land,  whereas  the 
"agency  theory"  has  partly  disolaced  the  "com- 
petitive theory"  as  to  the  other  oroperty  of 
public  service' companies.  This  is  tantamount 
to  the  adoption  of  a  mongrel  theory  that  is  a 
mixture  of  the  two  theories  and  for  which 
there  is  really  no  logical  defence  except  that 
it  is  expedient  to  compromise. 

In  view  of  the  relative  novelty  of  the 
"agency  theory,"  insofar  at  least  as  its  actual 
application  to  public  service  companies  is  con- 
cerned, is  it  not  more  logical  and  fairer  to  ap- 
ply the  "competitive  theory"  in  its  entirety  to 
public  service  company  property  that  has  been 
created  prior  to  the  general  adoption  of  the 
"agency  theory"?  In  other  words,  should  not 
the  present  "commercial  value"  of  the  prop- 
erty of  public  service  companies,  including  all 
capitalized  profits,  be  regarded  as  belonging 
rightfully  to  the  owners  of  the  companies?  In 
brief,  should  not  the  "competitive  theory"  be 
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.  .   ..p^r?  !*     The  figures  in  the  above  table  ilUistrate 

applied  in  appraisals  of  existing  public  utility       which    the    writer   has    used    tor    mam    .    <   ■>       ^^^^  hopeless  state  of  mind  of  manufacturers, 

nropertv?                                                                          '*  ''^^  foUownig:  some  of  whom  still  survive,  who  delude  them- 

On  tiie  other  hand,  should  not  the  "agency  L  =  productive  labor                                                  ^^j^,^^  ^^.  jj^^  ,jg]i^.f  (i,at  the  sum  of  labor  and 

theorv"  be  applied  in  its  entirety  to  all  future  .1/ =  productive  mateuai                                          materials    l^prime   cost)    represents   the   actual 

relations   between    the    public    and    the    public  —             .                                                                       ^^^^   of   the   product,   and   that   the   difference 

service    companies?      An    appraiser    of    public  PC  ^  prime  cost                                                        between   that   and   the   selling   price   is   profit. 

utility  property  hereafter  created  would  then  .Uc  — manufacturing  expenses                                 ^^^^   ^^^^^^^  ^_^  ^1^^  contrary,  that,  in  the  four 

seek  merely  the  actual  investment  in  the  plant  —  exat'iiples  to  which  the  figures  relate,  the  prime 

plus  deficits  in  fair  return— the  development  .St— i/io/'  cost  constitutes  onlv  from  one-half  to  two- 
cost.  Cf  =  commercial  expenses  ^^.^^^  ^^  ^,^^  ^^j^^^,  ^^^^_  ^^^j  t,,3t  the  ex- 
Such  a  procedure  would  involve  no  m-  —  _  nenses  or  overheads,  incident  to  conducting 
congrous  mingling  of  two  theories  of  valua-  At  —actual  cost  _  r  ^^  jhe  business  and  marketing  the  product  con- 
tion,  and,  in  the  writer's  opinion,  it  would  be  4.     It  P^f^^.^^'^Vo  lovvh  l'  fornn  he                        tribute    from    one-third    to    one-half    of    the 

the  just  thing  to  do.  '^^f'Jl'''    '^7^%^°'in   "/,«                                    ^°'=''  "'  ='"""'  '"''■    ^'  f-""''  "l    < 

Those  who  have  written  and  talked  on  the  -^  +  r^-',,  _  e,°  '^  ,%,„,,  if  the  facts  concerning  all  manufacturing  in- 
subject  of  appraisals  have  often  started  their  i^T>-  Zl^^V-  °^  tl.nl  ra\t  dustries  could  be  ascertained  and  averaged, 
discourse  with  a  definition  of  the  term  ^^'^  '^^  ~,  °^,,"f;!,yh,J  ro^t  has  three  the  "three-legged  stool"  would  be  found  to 
-value."  But  they  seem  rarely  ;o  have  per-  A.rwn,  3  A  .^  '"?«";'  "'fiJ"'[Z'  J,,„l  stand  nearly  level,  its  three  legs  being  approxi- 
ceived  that  the  definition  of  "value'  rests  phases,  pnme  cost,  siwp  cos,.  ^^^^^^^^  ^^  ^^^^^^  l^^^^^j^_  although  differing 
upon  one  of  two  theories,  which  theories  cost.  .  ■  ,  i,,telli<rent  use  widely  in  individual  cases, 
should  themselves  be  defined.  "Market  value'  o  On  the  appreaat.ou  and  l'^^^^\f\  ^^  9  XU  cost  accounting  should  aim  to  segre- 
rests  on  one  theory;  "investment  value"  rests  of  these  f-'fj;  '^-"ig  f  for  no  businessman  gate  charges  wherever  this  can  be  done  accu- 
on    another    theory.      The    first    is    predicated  business   ^"'l*e  profits    fr  no  bis.ness  c^^^^      g               ,^          ^^^^    ^                     ^^^    the    items 

upon  competitive  conditions,  the  second  upon  long  be   ''P<='/j^^'l^f  ■="  ^f ''   „;^'J'^°"\hat    be      consiituting  productive  labor  and  material  can 

agency    conditions.        It    has    seemed    to    the  rect    knowledge    of    co^ts     nor    c-r^^ttat^^^^^       ^^^   ^^^^^^g  P^                                    ^^   ^^^,^   ^^. 

writer  that  these  two  theories   should  be  the  had    .^^'tho"t    a    '^'e^^    P^^LP          ^     ^^  feared,       spective  accounts,  L  and  M.    . 

very  first  things  to  consider  before  any  defini-  PV^.^/^f  ,,J'''iroTwo  <^^i«  not  know  his          Axiom    6    Every     productive      expenditure 

tions   of   "value"   are   adopted,   and  before   an  while  ''^  lasts    >s  one      ho  "°«  ;io^  *v      „                                       ^^^  ^^^             ^.^^^^^^^  ^^  ^^^  ^^^^^^ 

appraisal   for  rate-making  is   even  begun.  '^^^Z^r^r!^  co7t  -'"/^rma"^"  u  vital                  account. 

:            r;~     ,      ,      .  'to  good  management.                                            10     All  other  items,  however,  which  cannot 

Axioms      Concerning      Manufacturing  .    -^                     ,          elementary   princi-      be  so  segregated,  must  be  aggregated  into  one 

Costs  nles     thefr    correct   application   in    each   given       or  several  groups  and  their  total  apportioned 

,               .  ^      '  •        ffl,:,;iV^nr1   c-ills   for  sreat  care  and       among  the  proper  accounts  on  some  carefully 

A   series  of  23   axioms  which   hold  true  of  ;^^^^^^,,  ^^^"^  f  "1  .■/'^f,^.='' ^./^/.tlv   the  line  be-      determined '[nit  necessarily  arbitrary  basis 

manufacturing  cost   analysis   are  discussed  by  '"'^"^""  ^^^^tive    and    non-productive    labor          Axiom    7    All    non-productive   expendxtures 

Mr.  Henry  R.   I  owne  in  a  paper  presented  to  ^^^f "    P^'Vi  roiigh  each  of  the   successive                  should  be  properly  grouped  for  final  d,s- 

the    American    Society    ot    Mechanical    Engi-  ^"^  "^^,  f^"^^'' ;Xc^^^^^^                     requires  the                  tribution. 

neers.    As  a  contribution  on  scientific  manage-  ^t=^g«     ^    ^  P™^"=^y  \         manufacturer  and           11     Manufactnrmg  expenses  may  be  appor- 

ment,   this   paper   has   particular  interest  both  ""'^''"^^^j'^/^^l^'t.iJ'l 'a^                   the   former      tioned    as   a    ratio   or   percentage   o     labor  Z^. 

because  of  its  intrinsic  value  and  because  of  the   expert     uiu^tria     ■J"'-^     ^       •  ,   ,                        ^  material  .1/,  or  of  labor  and  material  L  +  M. 

the  fact  often   overlooked  m   recent   explo.ta-  '^X-f/--^'^^>a,:^  i  ,'  ^    fo"    se  .    anrthe      The  usual  bases  are  either  L  or  L  +  M.     The 

tion  of  various  doctrines  of  this  science,  tha  I^^^'^l"'^^-^^^IZ^^^^^^^                              methods  of       writer  believes  that  in  most  cases  the  closest 

Mr.   Towne   was  one   of   the  pioneers   11        e  ^^j^Y.  ^a  .d    usi^    the    recorded    facts    to       conformity  to  actual  facts  will  be  attained  by 

formulation   of   the   science.     We    reprint   the  ~X^,;^:^';,d   information.     For  example,       distributing    manufacturing    expenses    m    the 

paper  m   full  as  follows;                      .      .         ,  ''  w    constitutes    productive    labor?      In    the       ratio  of  productive  labor,  hand   and  machine. 

Three    factors   enter   into   the   cost   of   each  ^^^^f  ^""''^^'^".^^tnist  operating  a  lathe  clearly      because    usuallv    the    volume    of    indirect    ex- 

and    every    article    of    manufacture;    namely,  V^^^,^y^d^//J,'~s  while  bis  lathe  ,s  turn-       penses   of   works   operation   will   be   far  more 

materiah.  labor  and  expenses      These  cons  .-  ^"^f^^.Xt^^.talso  while  it  is  standing       influenced    by    the    pay-roll     that    is.    by    the 

tute  a  tripod,  a  three-legged  stool,  which  can-  "\^,  T,,.^™  thJ  time  he  is   dressing  the  tool       number   and  kinds   of   employes,   than   by  the 

not    stand    if    one   of   these   legs    be    omitted  -^^''^j^'"  i-^^-^J^^k   properlv.      But    if   the   tool-       materials    bill,   that    is,    the   amount   paid    for 

They    may.    and    do,    vary    m    dimension     but  *«   ^^'^  ^hc    wok   p     p                                                           ^^^_^^^^._^j    ^^    production.      Moreover     the 

all  three  are  invariably  pres:nt,  and  a     cos  ^  ess>  g  is  oone  tor                              ^._^^^  «^^_^^^       ^^^^^^^    .^    relatively    stable,    while    Uie    latter 

which   omits   any^  one   of     hem   is   incomplete  ;^'^°^";"„fPX;"tool-dresser  be   classified?      So       thictuates    with    market    changes.      Therefore 

and  fallacious.     The  formula  is  ^Y°to  productive  material,   shall  the  tool,  the       it  is  advisable  that  Me  should  be  a  function  of 

L  +  M  +  E  =  C  f;,^   j],g  ^yaste,  the  oil.  which  are  consumed  or      /,.  that  manufacturing  expenses  should  be  ap- 

in   which   L   represents  labor,  M  materials,  E  ^.^^^^  up   i,,  making  the  product,  be   classified       porticmed  as  a  percentage  of  productive  labor, 

expenses  and  C  cost.     In  this  nrimary  division  ^^  productive  or  as  non-productive  material.'       although  m  some  cases  they  may  properlv  De 

the    item    "labor"    includes    all   labor    entering  -j-he  answers  to  these  questions  depend  on  the       apportioned  per  machine,  or  iier  unit  ot   floor 

directlv  into  the  product,  the  item  "material"  surrounding    facts    in    each    case,   and    are   as       space.                                                        j-  ,  ■;    c 

all  material  entering  directly  into  the  product,  varied  as  the  cases  are  infinite  in  number  and          Axiom  8     The  normal  basis  for  distributing 

and   the   item  "expenses'    ('often  called   over-  variety.      The    writer   is    not   attempting   here                  manufacturing    expenses    is    productive 

head  charges,  or  simply  overheads)    all  other  jo  answer  such  questions,  but  merely  to  point                  labor. 

labor,  material  and  expenditures  of  every  kind  Q„t  and  emphasize  underlying  principles.     This           j.^     Commercial  expenses  may  also  be  appor- 

whatsoever.  much   is   clear,   that   every   individual   item   of       tioned    as    a    percentage    of   /,,   of    M,   or   of 

Axiom   I     Evcrv  cost  includes  three  funda-  expenditure,  large  and  small,  must  ultimately       /^  J|l  ;/    and  frequently  are.  but  more  properly 

mental  factors:  labor,  material  expenses.  classify   under  one   of   the   three   great   heads       thev    should   lie   apportioned    on    the   basis   of 

2      In    most    cases,    how^ever,    the    expenses,  above  referred  to,  labor,  materials  or  expenses,       shop    costs,    /.  -I-  .W  +  Me.     The    reasons    for 

or  overheads,  divide  naturally  into  two  groups:  and  that  profit,   or  loss,  is  the  difference  be-       this    are    conclusive.      Production    and    selling 

a  Manufacturing  expenses,  those  incident  to  tween  actual  cost  and  the  net  price  realized.       a^e  two  separate  and  distinct  processes.     The 

the  operation  of  the  factory  or  mill;  that  ..J.riom  5     Accurate  costs  imply  the  correct       former  brings  the  product  to  the  point  where 

is,  those  incurred  in  utilizing  productive  classification    of    every    expenditure.              jt  is  completed  and  ready  for  sale;  the  latter 

labor  and  material,  and  in  bringing  the  r-      j^^^   distribution  of   actual   costs  among      then  takes  it  over  and  effects  the   sale.     The 

product  up  to  the  point  where  it  is  ready  ^^^^^^    heads,    or,    preferably,    into    the    four      expenses  incurred  in  each  process  are  for  its 

to  be  sold.  groups    or    divisions    indicated    above,    varies       use    only,    and    have    no    natural    relation    to 

b  Commercial    expenses,    those    incident    to  ^^.jj^jy  j,^  different  industries  and  with  differ-       the  needs  and  uses  of  the  other.     To  illustrate 

the  commercial  department  of  the  busi-  ^^^  products.    This  is  illustrated  bv  the  follow-       this,    take    the    case    of    a    manufacturer    of 

ness,  including  administration,  salesmen,  .^^g    ^^^1,1^^    relating    to    four    distinct    lines    of       cotton    cloth    who    sells     his     entire     product 

advertising,    office    expenses,    etc. ;    that  actual  product,  in  which  the  several  elements      through  a  commission  house  or  broker.  Clearly 

is,    those    incurred    in    distributing    and  ^^^.^  j^^gj^  reduced  to  terms  of  the  actual  cost      his  w^hole  commercial  expense  account  is  cov- 

selling  the  finished  product.  ^f  j].|p  product  when  finished  and  sold:                   ered  bv  the  commission  he  pays  to  his  selling 

,       It  is   highly  expedient  that  these  two   should  j^-,,5          1       2      .3      4        agent, 'and   this   bears   a   definite   ratio   to   his 

be    segregated,   .so   that   each   may   be   studied  I.  =  productive    labor 28     17    29     19      shop  cost,  that  is,  to  the  cost  of  his  product 

separately.  1/ =  productive    material..     38    33    2.5    37       ready  for  sale.     Now,  take  the  case  of  another 

A.riom  3     The  expense  factor  should  be  split  _    _    _    _      manufacturer  of  cotton  cloth,  who   maintains 

into  tvjo  parts:  manufacturing,  commcr-  ]\-  =  primc  cost tlO     'A)     'A     .jli      his   own    selling   organization   and    through    it 

cial.  .1/t-^  manufactu  r  ing    ex-                                     distributes  his  product.     Clearlv  his  conimer- 

3     Letting    the    symbol    Me     represent     the  penses    24     20     28     22      cial   expenses   offset   the   commission   paid   by 

former   and  the  svrnbol  Ce  the  latter,  —    —    —    —      his    competitor,    and    equally    bear    a    definite 

L  +  M  +  Me  +  Ce  =  C  sC  =  shop    cost 90     70    82     78       ratio  to  his  shop   cost.     Both  are  most  accu- 

Rut   a   more   convenient   and   indicative    form  Ce  =  commercial   expenses.     10     30     18    22       rately  stated  and  apportioned  as  a  percentage 

of     oresenting    these     elementary     facts,    one  _    _    _    _      of  the  shop  cost,  the  cost  of  the  product  ready 

_„il  ^  AC  — actual   cost 100  100  100  100      for  sale.     Therefore  commercial   expenses  Ce 

The    American    Society    of   Mechanical    Engi-  Total       expenses       (that       is.                                       should  be  distributed  as  a  percentage  of  shop 

neers,    29    West    39th    Street.    New    \ork.      All        ^    >•  f            .,\    ,-   ,            „,      .^      ,,.      ,^                   r     ,    m    ,    m„ 

papers  are  subject  to  revision.  Me -r  Lei           .n     •m     -lu     4i       cosz.  1^ -r  M  -f  Me. 
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Axiom  9     The  normal  basis  for  distributing 

commercial  expenses  is  shop  cost. 
13  When  the  product  is  simple  and  homo- 
geneous, for  example,  such  as  pig  iron  or 
cotton  cloth,  one  account  may  suffice  for  all 
manufacturing  expenses  and  one  other  for 
all  commercial  expenses,  but  when  it  is  di- 
verse or  complex  each  of  these  should  he  sub- 
divided into  one  for  each  department  or  for 
each  distinct  class  of  product.  In  effect  such 
a  business  is  an  aggregate  of  several  busi- 
nesses, some  of  which  may  yield  better  results 
than  others,  or  may  fluctuate  more  widely, 
and  a  proper  accounting  system  should  show 
the  results  of  each  sub-division  or  department 
separately,  as  well  as  the  combined  result  of 
all.  Hence  arises  in  many  cases  great  com- 
plexity in  cost  accounting,  and  corresponding 
need  and  opportunity  for  the  skilled  industrial 
accountant. 

Axiom  10  An  accounting  system  should 
shoiv  results  both  by  departments  and 
by  totals. 
U  In  some  cases  the  entire  product  con- 
sists of  a  single  staple  article,  or  group  of 
articles,  for  which  there  is  a  constant  demand 
and,  at  some  price,  a  sure  sale,  such  as  pig 
iron,  window  glass,  cotton  cloth,  etc.  In  otlier 
cases  the  product  must  conform  to  the  speci- 
fications of  the  customer,  and  therefore  can- 
not be  made  up  in  advance  of  orders,  as  in 
shipbuilding,  carbuilding  and  the  construction 
of  buildings,  i  ne  former  is  commonly  desig- 
nated as  a  stock  product,  and  the  latter  as 
contract  work.  The  difference  between  these 
may  be  expressed  as  follows,  viz : 

A  stock  product  is  one  which  is  made  first 

and  sold  afterwards. 
A  contract  product   is  one   which   is  sold 
first  and  made  afterwards. 
Cost  accounting  is  usually  more  complex  and 
difficult  in  the  case  of  contract  work  than  in 
that  of  a  staple  or  stock  product. 

Axiom  Ji  A  contract  product  may  require 
a  more  complex  accounting  system  than 
a  stock  product  for  the  accurate  deter- 
mination  of  costs. 

15  The  expenses  of  general  administration 
overlap  the  manufacturing  and  the  commer- 
cial divisions  of  an  industrial  business.  Many 
items  can  and  should  be  definitely  charged  to 
one  or  the  other.  Others  may  arbitrarily  be 
apportioned  between  them ;  as,  for  example, 
the  salary  of  an  official  who  devotes  say  70 
per  cent  of  his  time  to  one  and  30  per  cent 
to  the  other.  All  others  must  be  aggregated 
into  groups  for  distribution  by  the  methods 
adopted,  as  above,  for  distributing  such  ex- 
penses; as,  for  example,  by  percentages  of 
productive  labor  or  of  shop  costs.  Expendi- 
tures of  this  kind  are  infinite  in  size,  kmd 
and  number,  and  call  for  great  skill  and 
good  judgment  in  their  classification,  which 
should  be  determined  in  advance  by  a  clearly 
defined  code,  not  left  for  haphazard  decision 
by  subordinates.  Such  a  code,  based  on  inti- 
mate knowledge  of  the  business,  on  a  clear 
perception  of  the  information  of  the  code  is 
designed  to  yield,  and  on  sound  accounting 
principles,  is  an  indispensable  prerequisite  to 
the  accurate  determination  of  costs,  and  equally 
to  the  intelligent  conduct  of  any  mnaufactur- 
ing  business. 

Axiom  12  An  accounting  system  should  be 
embodied  in  a  code  of  instruction,  for 
the  guidance  of  those  responsible  for 
its    operation. 

16  For  best  convenience  a  code  should  pro- 
vide symbols  to  represent  the  various  accounts 
and  their  many  combinations.  For  this  pur- 
pose the  writer  for  many  years  has  used  a 
system  of  letters  and  numbers  which  pos- 
sesses great  convenience.  Letters  are  used 
to  designate  important  departments  and  ac- 
counts, the  significance  of  each  letter  depend- 
ing on  its  place,  as  in  decimal  notation,  in 
the  symbol.  Thus,  the  first  letter  may  indi- 
cate a  department,  (he  second  a  sul>-division 
of  it,  and  the  third  a  room  or  smaller  unit. 
Stated  numbers  are  used  to  indicate  accounts 
relating  to  expenses  of  the  various  kinds  or 
groups.  Such  a  symbol  is  shown  by  the  fol- 
lowing example,   viz : 

BAC  10 
in   which  B  represents  the  department,  or  the 


class  of  product,  against  which  the  item  is 
to  be  charged  ;  A  the  shop  in  which  the  work 
is  done;  C  the  job,  or  machine,  by  which  it 
is  done ;  and  10  the  kind  of  expense  to  which 
the  charge  relates,  such  as  repairs  of  the 
machine,  foreman's  wages,  etc.  These  symbols, 
and  an  explanation  of  their  meaning  and  use 
are  iiriiUed  in  a  small  book  of  pocket  size, 
copies  of  which  arc  furnished  to  all  concerned. 
In  this  way  a  correct  classification  of  every 
charge  is  made  at  the  time  of  original  entry, 
after  which  tabulation  and  aggregation  of 
original  charges  follow  automatically  in  ac- 
cordance with  the  predetermined  plan. 
Axiom    1$    Symbols   are   belter    than    titles 

for   recording   charges    in    an    extensive 

accounting  system. 

17  In  any  business  certain  expenses  or 
losses  occur  from  time  to  time  which  are 
unusual  or  abnormal.  These  may  be  termed 
"extraordinary  expenses,"  and  require  special 
consideration.  As  examples  of  these  may  he 
cited  a  serious  loss  by  fire,  a  curtailment  of 
product  by  a  strike,  an  abnormal  loss  through 
bad  debts,  an  increase  or  decrease  in  value 
of  land,  etc.  The  loss,  or  profit,  thus  arising 
must  of  course  be  covered  into  the  treasury, 
but  this  may  better  be  done  through  a  debit 
or  credit  to  the  surplus  account  than  through 
a  charge  to  the  profit  and  loss  account  of 
the  current  year,  for  the  latter  plan  would 
distort  the  statistical  record  of  the  year  by 
including  in  it  items  not  common  to  normal 
years.  The  best  plan  is  to  charge  to  the  ac- 
count of  each  year  only  the  items  which  are 
normal,  and  to  charge  those  which  are  ab- 
normal to  the  surplus  account.  The  proper 
purpose  of  the  annual  account  is  twofold,  (a) 
to  show  the  results  of  the  year's  operations, 
and  (b)  to  contrast  these  results  with  those 
of  preceding  and  succeeding  years.  On  the 
other  hand,  all  extraordinary  gains  or  losses 
must  be  accounted  for,  and  this  may  best  be 
done  through  the  surplus  account.  In  this 
way  both  purposes  are  accomplished. 

Axiom  J4  Extraordinary  gains  or  losses, 
in  order  not  to  distort  the  statistical 
value  of  the  annual  profit  and  loss  rec- 
ord, should  be  covered  into  the  surplus 
■  account  bctiveen  the  closing  of  the  booK's 
for  the  old  year  and  the  opening  of 
the  books  for  tlie   »<?ic'  year. 

18  Interest  on  borrowed  capital  is  a  dis- 
tribution of  profits,  not  an  expense,  although 
often  erroneously  treated  as  the  latter.  To 
illustrate  this  suppose  the  case  of  two  manu- 
facturers, A  and  B,  each  having  $2UU,0U0  in- 
vested in  his  business  and  each  realizing  10 
per  cent,  or  $'20,000,  net  profit  available  for 
dividends  on  a  year's  business,  all  of  A's 
capital  being  contributed  in  cash,  while  B  has 
only  $100,000  of  cash  capital,  and  another 
$100,000  of  borrowed  capital,  on  which  he 
pavs  5  per  cent  interest.  .\t  the  close  of 
the  year  A  is  in  position  to  pay  $20,000  in 
dividends  to  his  stockholders,  a  10  per  cent 
return  on  their  investment,  but  B,  after  paying 
$0,000  as  interest,  is  in  position  to  pay  $1.5,000 
in  dividends  to  his  stockholders,  a  1.")  per  cent 
return  on  their  investment.  Kvidently  the 
actual  profits  from  the  operations  of  tlie  year 
are  the  same  in  each  case,  oidy  the  ownership 
of  the  capital  invested  and  tlie  distribution  of 
the  profits  being  different.  'I"he  accounting 
system  should  show  the  actual  profit  realized, 
regardless  of  its  distribution  to  the  owners 
of  the  capital  invested  in  the  business.  On 
the  other  hand,  it  is  expedient  that  interest 
on  temporary  loans,  and  on  time  purchases  if 
availed  of,  rebates  and  discounts  of  customers' 
notes,  should  be  treated  as  current  expenses, 
normal  to  the  conduct  of  the  business.  In 
like  nianner  discounts  earned  by  cash  nav- 
ments  should  he  treated  collectively  as  oart 
of  the  current  earnings  of  the  year,  or  else 
be  covered  into  the  net  costs  of  purchases. 

Axiom    15    Interest     on     borrowed     capital 

should   not   be   treated   as  an   operating 

expense,   but  should  be   charged  direct 

to    the   profit   and   loss   account    of   the 

year. 

lit     Interest    on    all    capital    iiucsted    iii    .1 

business   may   or   may   not   he  deducted   before 

stating    the  Vuial    |irofits    ol    the   year.      Here 


no  principle  is  involved,  but  merely  convention 
or  individual  preference.  Usage,  however,  has 
practically  determined  that  it  shall  not  be  de- 
ducted ;  that  the  final,  or  net,  profit  should 
indicate  the  return  on  capital,  the  amount 
which  capital  has  earned.  Stated  thus  it  can 
readily  be  compared  with  what  the  same  cap- 
ital would  earn  if  invested  otherwise;  as,  for 
example,  in  government  or  railroad  Ixjnds,  in 
mortgages,  etc.  If  interest  is  deducted  at 
all,  as  is  done,  for  example,  under  some 
profit-sharing  plans  before  allotting  anything 
to  the  beneficiaries  of  the  plan,  it  should  be 
computed  on  the  total  capital  invested  in  the 
business,  including  therein  the  surplus  account ; 
that  is,  surplus  profits  of  previous  years  re- 
tained in  the  business  and  invested  in  plant 
or  merchandise. 

Axiom  16  Final  profits  properly  signify  the 
amount  earned  by  the  capital  invested. 
If  interest  on  capital  is  deducted  this 
fact  should  be  slated,  and  interest  should 
be  computed  on  the  total  capital  em- 
ployed. 

20  Where  a  business  is  divided  into  sev- 
eral or  many  departments  it  is  very  desirable 
that  the  accounting  system  should  show  the 
profits  or  earnings  of  each  of  them  separatelj-, 
and  this  is  usually  feasible,  e.^ccpt  as  to  an- 
nual depreciations  and  as  to  interest  charges. 
In  some  cases  either  or  both  of  these  items 
can  accurately  be  distributed  among  the  sev- 
eral departments,  and  if  so,  they  should  be 
so  treated.  Where  they  cannot  be  so  distributed 
they  should  be  deducted  in  a  lump  from  the 
sum  of  departmental  profits,  and  in  this  case 
it  becomes  convenient  to  adopt  terms  to  desig- 
nate clearly  the  profit  account  at  its  various 
stages.  For  this  purpose  the  writer  has  ffmnd 
the   following  terms   satisfactory ; 

Gross  profits:  the  aggregate  profits  of  all 
departments,  prior  to  deducting  deprecia- 
tions and  interest. 

Net  earnings:  the  gross  profits  after  deduct- 
ing depreciations. 

Net  profits:  the  net  earnings  after  deduct- 
ing interest  on  borrowed  capital. 

21  In  comparing  the  results  realized  in 
two  or  more  comparable  concerns  or  busi- 
nesses it  is  essential  to  contrast  profits  at 
the  same  stage  in  each  case,  and  to  employ 
terms  which  are  mutually  understood  as  to 
their  precise  meanings.  No  standard  as  to 
these  terms  has  yet  been  established.  The 
proper  basis  of  comparison  usually  is  that 
indicated  above  by  the  term  net  earnings, 
which  eliminates  the  variations  ilue  to  the 
employment  or  non-employment  of  borrowed 
capital. 

Axiom  17  Terms  used  to  designate  profits 
should  indicate  clearly  the  stage  of 
profits  to  which  they  refer,  and  should 
be  mutually  understood. 

22  Inventory  valuations  are  an  important 
factor  in  determining  profits.  Usually  an 
actual  inventory  is  taken  only  once  a  year. 
The  merchandise  inventory  includes  raw  ma- 
terials, stock  in  process,  finished  goods,  and 
general  supplies.  A  standard  basis  of  valua- 
tion for  each  of  these  groups  should  be 
adopted  and  maintained  from  year  to  .vear. 
Raw  materials,  such  as  pig  iron,  raw  sugar, 
baled  cotton,  ingot  copper,  etc..  are  often  sub- 
ject to  wide  Ihictuations  in  market  values  or 
costs,  and  the  i|uestion  thus  arises  as  to  the 
proper  inventory  valuation  of  them,  whether 
at  cost,  at  market  value  at  date  of  inventory, 
or  on  some  arbitrary  basis.  If  the  effect  ot 
such  tluctuations  is  negligible,  that  is.  is  small 
in  ratio  to  the  annual  total  of  the  account, 
either  of  the  first  two  methods  above  stated 
may  he  used.  If  the  lUictualions  are  large, 
however,  either  in  range  or  in  their  effect 
on  the  annual  total,  that  is.  if  they  materially 
inlluence  the  profit  and  loss  account  01  the 
year,  some  arbitrary  plan  of  accounting  for 
them  should  be  adopted.  In  devism.«  lliis. 
the  twofold  purpose  of  the  annual  account, 
the  operative  and  the  statistical,  shonhl  be 
kept  in  view.  It  the  effect  of  the  fluctuations 
is  moderate  in  its  ratio  to  the  annual  account 
a  sound  method  consists  in  taking  the  me  in. 
either  of  market  prices  or  of  actual  purchase 
prices  for  say  three  or  five  years,  as  the  basis 
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for  inventory  valuations,  and  also  for  use  in 
the  compilation  of  costs,  thus  conforming  to 
the  average  trend  of  market  values  but  avoid- 
ing frequent  and  temporary  changes.  If,  how- 
ever, the  effect  of  these  fluctuations  is  serious 
or  vital  in  determining  the  results  of  the 
business,  a  new  factor  is  brought  into  the  ac- 
counting problem,  namely,  that  of  trading  or 
speculating  on  the  market.  In  the  case  of  a 
sugar  refinery  or  a  cotton  mill,  for  e.xample, 
large  profits  or  losses  may  result  from  market 
changes  in  the  price  of  raw  sugar  or  of  baled 
cotton,  or  from  the  operations  of  the  pur- 
chasing department.  Obviously  such  gams  and 
losses  are  totally  unrelated  to  the  economy 
and  efficiency  of  the  productive  department, 
and  to  include  them  in  its  accounting  might 
so  distort  it  as  to  destroy  its  usefulness  and 
its  statistical  value.  In  such  cases  a  separate 
trading  account  should  be  established,  through 
which  to  ascertain  the  profit  or  loss  of  the 
year  in  operating  on  the  market  for  the  raw 
material,  the  latter  being  charged  to  the  manu- 
facturing department  at  a  constant  price,  con- 
formed from  time  to  time  to  average  market 
conditions,  this  price  being  used  also  for  in- 
ventory and  cost  purposes.  In  other  words, 
the  results  of  speculation  on  the  inarket,  how- 
ever legitimate  or  necessary,  should  be  segre- 
gated from  the  results  of  the  normal  opera- 
tions of  the  plant. 

Axiom  l8  Speculative  profits  and  losses 
should  be  segregated  from  those  due 
to  the  normal  operations  of  a  business. 
23  The  inventory  valuation  of  stock  in 
process,  that  is,  of  stock  in  a  partly  manufac- 
tured condition,  should  be  such  as  to  cover 
the  prime  cost  of  the  material,  and  of  the 
productive  labor  already  expended  upon  it, 
plus  a  ratable  charge  for  manufacturing  ex- 
penses. The  inventory  valuation  of  finished 
stock,  that  is,  of  stock  completed  ready  for 
sale,  should  be  on  the  basis  of  shop  cost,  not 
of  actual  cost,  because  the  latter  includes  the 
cost  of  selling,  and  this  has  not  yet  been  in- 
curred. A  paradox,  apparent  but  not  real, 
is  created  when  the  cost  of  a  product  is 
substantially  reduced,  because  thereby  the  in- 
ventory value,  and  therefore  the  profit  of  the 
year,  is  reduced.  If  the  inventory  value  at 
the  beginning  of  the  year  were  $1,000,  and 
if  during  the  year  the  cost  were  reduced  10 
per  cent,  obviously,  if  the  quantity  on  hand 
at  the  close  ol  the  year  were  the  same,  the 
inventory  value  would  be  $900.  thus  showing 
a  shrinkage  of  $100.  In  the  following  year, 
however,  this  apparent  loss  would  be  con- 
verted into  an  actual  profit. 

Axiom    ig    A    reduction   in    cost   implies   a 
corresponding  reduction  in  inventory. 


24  The  annual  inventory  may  properly  in- 
clude as  assets  certain  items  previously  classi- 
fied as  expenses.  One  example  of  this  kind 
is  the  premium  on  unexpired  insurance.  An- 
other is  the  cost  of  a  trade  catalogue  intended 
to  serve  say  for  five  years.  To  charge  the 
whole  of  important  expenditures  of  this  kind 
into  the  current  expense  account  of  the  year 
in  which  they  are  incurred  would  tend  to  dis- 
tort its  statistical  accuracy,  and  hence  would 
be  bad  accounting.  The  proper  treatment  of 
such  expenses  is  to  determine  the  period  they 
apply  to,  and  to  charge  off  a  proportionate 
part  in  each  month  or  year  during  that  period, 
carrying  the   remainder   in  the  inventory. 

Axiom  so  Expenditures  in  one  year  n'liicli 
cover  the  requirements  of  several  years 
should  be  distributed  over  the  years 
to  which  they  fairly  apply. 

25  The  inventory  valuation  of  all  property 
other  than  merchandise  should  be  on  the  basis 
of  its  fair  value  in  the  business  as  that  of 
a  going  concern,  which  usually  is  the  cost  to 
replace,  with  due  allowance  for  wear  and 
tear.  An  annual  inventory  of  all  propertv,  by 
actual  enumeration  and  count,  is  indispensable 
to  the  proper  conduct  of  any  manufacturing 
business,  and  in  some  cases  more  frequent 
inventories  of  the  merchandise  stock  are  ex- 
pedient. Without  such  annual  inventories  no 
determination  of  annual  results  is  reliable  or 
of  much  value. 

Axiom  21  An  annual  inventory  of  all  prop- 
erty is  indispensable  to  accurate  knou'l- 
edge  and  to  good  management. 

26  The  question  of  depreciation  of  fixed 
property  enters  into  all  industrial  accounting, 
and  should  be  treated  in  connection  with  the 
inventory.  In  this,  as  in  all  discretionary 
matters  of  accounting,  the  aim  should  be  to 
find  and  follow  the  median  line,  the  mean 
between  ultra-conservatism  and  radicalism.  All 
fixed  property,  excepting  land,  depreciates  and 
tends  to  become  obsolete.  Normal  repairs  and 
maintenance  should  of  course  be  charged  to 
current  operating  expenses,  not  added  to  cost 
or  value,  and  these  should  fairly  be  consid- 
ered in  fixing  the  ratio  of  depreciation.  Where 
a  building  or  a  machine  is  maintained  in  per- 
fect condition  obviously  it  depreciates  more 
slowly  than  one  which  is  neglected.  A  build- 
ing may  be  so  maintained  as  to  depreciate 
little  or  not  at  all.  The  proper  rate  of  de- 
preciation for  each  class  or  kind  of  fixed 
property  is  a  matter  of  good  judgment,  for 
which  no  rules  can  be  laid  down.  It  may  be 
as  low  as  1  per  cent  per  annum,  and  in  ex- 
ceptional cases  may  be  as  high  as  20  per 
cent.     Usually  it  ranges   from  2%   to   10  per 


cent.  When  nrofits  are  abnormally  large  the 
allowance  for  depreciation  may  wisely  be 
larger  than  when  they  are  merely  normal,  but 
the  normal  allowance  should  be  made  even 
when  no  profit  is  realized.  Under  average 
conditions  it  usually  ranges  between  10  and 
15  per  cent  of  the  annual  profits.  A  revalua- 
tion of  all  fixed  property  by  outside  experts 
or  appraisers,  at  intervals  of  five  or  ten  years, 
is  expedient  and  usually  worth  its  cost.  Ab- 
normal increases  or  decreases  in  the  value 
of  such  property,  as  for  example  an  increase 
in  the  value  of  land,  or  the  loss  due  to  the 
demolition  of  an  obsolete  building,  should  be 
covered  into  the  surplus  account,  not  into  the 
profit  and  loss  account  of  the  year. 
Axiom  23  Valuations  of  fixed  property 
should  be  subject  to  annual  rez'iezu  and 
to  fair  depreciation. 

27  Finally,  the  aim  and  object  of  every  ac- 
counting and  cost  system  should  be  to  afford 
tiue  and  accurate  information  as  to  facts. 
It  is  based  on  facts ;  it  should  embody  and 
present  facts,  and  naught  else.  To  exaggerate 
facts  and  to  show  fictitious  profits  and  values, 
is  no  worse  than  to  depreciate  facts  and  to 
conceal  true  profits  and  values. 

Axiom  2S  An  accounting  system  should 
present  facts,  imthout  bias  in  any  direc- 
tion. 

28  Accounting,  in  its  application  to  general 
business  affairs,  has  long  been  a  highly  de- 
veloped science,  but  is  comparatively  a  new 
one  in  its  specialized  application  to  modern 
industry,  with  its  vast  and  comple.x  develop- 
ment. The  creation  of  a  Correct  Science  of 
Industrial  Accounting  and  costs  should  be  the 
desire  and  aim  of  all  who  are  concerned  with 
industrial  management.  To  accomplish  this, 
three  things  at  least  are  needed : 

a  Clear  understanding  of  fundamental  prin- 
ciples 

b  Definite  terminology,  generally  understood 
and  accepted 

c  Free  interchange  of  the  data  of  practice, 
whereby  the  adoption  of  sound  princi- 
ples may  be  promoted,  the  experience 
of  each  may  be  available  to  all,  the  best 
methods  may  become  established,  and, 
above  all,  a  standard  system  may  ulti- 
mately be  created. 

29  The  accomplishment  of  these  results, 
by  affording  complete  and  accurate  knowledge 
of  the  essential  facts  pertaining  to  industrial 
efficiency,  and  to  the  costs  of  production,  will 
tend  greatly  and  permanently  to  promote  the 
development  of  American  industry,  and  to  aid 
it  in  securing  its  full  share  of  the  markets 
of  the  world. 
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Construction    Costs    on    the    Panama 

Canal  for  the  Third  Quarter 

of  1912. 

(ST.\FF    ARTICLE.) 

The  statement  of  construction  expenditures 
on  the  Panama  Canal  for  the  months  of  July, 
August  and  September,  1912,  has  recently 
been  issued  by  the  Isthmian  Canal  Commis- 
sion. We  have  rearranged  the  tabulations  of 
unit  costs  of  the  work  and  publish  them  be- 
low. Previous  quarterly  reports,  similarly 
arranged  have  been  published  in  Engineering 
&  Contracting,  Dec.  7,  14  and  21,  1910;  Feb. 
22,  Mar.  1,  Mav  24,  and  Sept.  13,  1911;  Feb. 
28,  May  29,  and'  Sept.  4,  1912. 

Gatnn  Dam. — During  the  three  months  end- 
ing September  30,  1912,  there  were  placed  at 
Gatun  Dam,  592,734  cu.  yds.  of  dry  fill  and 
214,718  cu.  yds.  of  hydraulic  fill,  at  a  total  cost 
of  $.345410.80.  The  itemized  cost  of  this  fill- 
ing was  as  follows : 

Drv  fill— Cu.  yde 592,734 

Excavation    $0.0694 

Tracks   1064 

Trestles     0009 

Transportation    0835 

Filling   0680 


Maintenance  of  equipment 0429 

Division   expense    0249 

Total  division   cost $0.3960 

Administrative    and    general    expense. . .     .0331 

Total   cost    $0.4291 

Hydraulic  fill — Cu.  yds 214, 7is 

Clearing   for  dredge $0.0154 

Dredging    1442 

Relay   pumps    0209 

Pipe   lines    0224 

Wood   flumes    0025 

Power    0941 

Small   boats    0112 

Maintenance  and   equipment 0713 

DiTision  expense    !oi54 

Total  division   cost $0.3974 

Administrative  and  general  e-xpense....     !o268 

Total  cost    $0.4242 

At  the  Pedro  Miguel  dam  the  dry  fill  cost 
49.35  cts.  per  cubic  yard  and  at  the  Miraflores 
Dam  it  cost  47.09  cts,  per  cubic  yard. 

Locks  and  Spillways  Construction. — The 
concrete  work  on  the  spillway  of  Gatun  Dam 
is  over  92  per  cent  completed,  over  200,000  cu. 
yds.  out  of  a  total  of  225,000  having  been 
placed. 

\t  the  Gatun  Locks  about  94  per  cent  of 
the  concrete  is  in  place.  The  cellular  ap- 
proach    wall     at     the     upper     end     has     been 


brought  to  full  height  beyond  the  end  of  the 
solid  center  wall  proper,  and  about  one-third 
of  the  forms  for  the  decking  have  been 
placed,  but  no  concrete  will  be  laid  in  them 
until  after  the  wall  has  stopped  settling.  The 
wall  is  founded  on  concrete  piles  and  has  been 
settling  at  the  rate  of  approximately  an  inch 
a  month  since  March,  1912,  at  which  time  it 
was  half  completed.  This  settling  has  taken 
place  evenly.  The  steel  work  of  the  towing 
and  return  tracks  is  being  placed,  and  will  be 
concreted  in  as  the  decking  is  laid. 

At  Pedro  Miguel,  the  concrete  work  in  the 
lock  is  over  99  per  cent  completed,  while  over 
92  per  cent  of  the  concrete  is  in  place  at 
Miraflores  the  itemized  cost  for  the  masonry 
work  for  the  quarter,  on  the  locks  and  spill- 
ways, is  given  in  Table  I. 

At  the  Pedro  Miguel  Locks  a  total  of  3,044 
cu.  yds.  of  dry  dredging  was  done,  all  in  July, 
at  a  cost  per  cubic  yard  of  45.11  cts.  Dredging 
excavation  at  the  Gatun  Locks  amounting  to 
278,548  cu.  yds.  was  done  at  a  cost  of  46.40 
cts.  per  cubic  yard.  Work  of  preparing 
foundations  at  the  Gatun  spillway  comprised 
excavation  of  175  cu.  yds.,  at  a  cost  of  $1.7567 
per  cubic  yard.  At  Pedro  Miguel  Locks,  ex- 
cavation   for    foundation    work    amounted    to 
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TABLE  I.   —  CONCRETE  WORK   ON   LOCKS 
AND  SPILLWAYS,   PANAMA  CANAL. 


h             S  § 

o 

2                        c  c 

O  •     O 

Concrete,  cu.  yds.     3,444  8,883 

Cement    $1.5579  $1.9251 

Stone    1.9S79  1.7598 

Sand    5747  .6889 

Mixing    9602  .4163 

Total    cost $5.0807  $4.7901 

Masonry,  cu.  yds.     3,444  8,883 

Concrete    $5.0807  $4.7901 

Wood    forms 2.1S89  .8328 

Steel    forms    •.0648 

Placing     1.5024  1.2012 

Reinforcements    .     .0669         

Pumps    0084  .0909 

Power     1133 

Maintenance   of 

equipment    S404  .3357         .2016         .1511 

Plant    arbitrary..     .5340  .9380         .7000         .5405 

Division    expense     .4111  .3037         .1816         .0S06 

Total  division 

cost     $10.6328  $8.5409 

Admin,  and  gen- 
eral  expense 1.1738  .7635 


12,437 

$1.4491 

.7431 

.3204 

.8066 

170,219 

$1.8449 

.7448 

.3192 

.2669 

$3.3192 

12,437 

$3.3192 

1.1049 

.■7384 

$3.1758 

170,219 

$3.1758 

.4632 

.0171 

.3303 

.0448 
.0067 

.0497 
.0311 

$6.2972     $4.8394 


.5135 


.2952 


Total    cost.... $11.8066 

$9.3044 

$6.8107 

$5.1346 

Masonry,       rein- 

forced,   cu.    vds. 

224 

9.75S 

8,112 

17,362 

Cement    

$1.9018 

$2.2592 

$2.1679 

$2.3091 

Stone     

2.0046 
.5660 

2.0217 
.6175 

.7019 
.3029 

.7146 

Sand   

.2999 

Mixing     

.8770 

.4854 

.6456 

.9637 

Wood    forms 

3.4768 

2.5039 

1.3782 

3.6360 

Steel  forms 

.0070 

.0036 

Power    

.1144 

.0011 

.0141 

Placing    

1.5376 

1.1437 

1.3698 

1.1717 

Reinforcements    . 

9.5719 

.6295 

.9835 

1.9135 

.0370 

.0494 

Maintenance   of 

equipment    

.6902 

.3127 

.1392 

.1746 

Plant    arbitrary.. 

.5340 

.9380 

.6970 

.5390 

Division    expense 

.5180 

.4220 

.3039 

.4321 

Total     division 

cost     $21.6779  $11.4550     $8.7280  $12.2213 

Admin,   and  gen- 
eral   expense....   2.8213       1.0S20         .8122       1.0567 

Total    cost.... $24. 4992  $12.5370     $9.5402  $13.2780 
Total    masonry, 
cu.  yds 3,668       18,641       20.549     187,58] 

Total    cost.... $12. 5818  $10.9965     $7.8882     $5.8884 


Back    filling,    cu. 

yds 271,419 

Drilling    $0.0217 

Blasting    

Loading  

Tracks    

Transportation    . 

Filling   

Maintenance   of 

equipment    

Plant  arbitrary.. 
Division    expense 


42,891     248,577 


Total     division 

cost    

Admin,  and  gen- 
eral   expense 


Total    cost $0.5420 

Filling  center 

wall.  cu.  yds 15.872 

Loading     $0.0931 

Tracks     

Transportation    .     . . 

Pilling    

Power    

Maintenance  of 

equipment    

Plant   arbitrary..     .. 
Division    expense 


Total     division 

cost     

Admin,  and  gen- 
eral   expense 


.0267 
.0405 
.1058 
.1401 
.0749 

$0.0915 
.0722 
.0784 

$0.093S 
.0537 
.2022 

.0453 
:6352 

.0413 
.0800 
.0128 

.0360 
.0710 
.0125 

$0.4902 

$0.3762 

$0.4692 

.0518 

.0318 

.0230 

$0.4080     $0.4922 
13,891         8,207 


.1403 
.2300 
.0944 

$0.0672 
.0933 
.1274 

$0.1155 

1.1197 

.0183 

.1096 
.2710 
.0376 

.0770 
.0800 
.0158 

.0664 

.0901 

^   .0460 

$0.9760 

$0.4607 

$1.4560 

.0434 

.0418 

.0808 

Total   cost   .... 
•Denotes  credit. 


$1.0194     $0.5025     $1.5368 


6,.553  CU.  yds.,  and  cost  $2.0641  per  cubic  yard. 
At  Mirafiores  Locks  1.5.511  cu.  yds.  were  ex- 
cavated at  a  cost  of  $2.7557  per  cubic  yard. 
Wooden  piling  at  these  locks  amounting  to 
11,305  lin.  ft.,  cost  21.48  cts.  per  lineal  foot. 
Dry  Excavation.— Th^  total  excavation  for 
the  quarter  on  the  Central  and  Pacific  di- 
visions amounted  to  3,832,343  cu.  yds.  The 
unit  costs  of  this  work  were  as  follows: 


TABLE  II.— COST  OP  DREDGING  EXCAVATION,  PANAMA 

Atlantic  Division. 
Items.  Quantities,        Unit 

cu.  vds.  cost. 

Clearing    1,297,115 

Operation,    seagoing   suction   dredge 502,340 

Repairs,  seagoing  suction  dredge ,502,340 

Operation,  small  ladder  dredges 242,823 

Repairs,   small  ladder  dredges 242,823 

Operation.   5-yd.   ladder  dredge 

Repairs,  5-yd.  ladder  dredge 

Operation,    dipper   dredges 13,323 

Repains,  dipper  dredges 13.323 

Operation,  pipe  line  dredges 538,029 

Repairs,  pipe  line  dredges 538.029 

Pipe  lines  538,629 

Dykes    

Operation,  tugs,  clapets  and  scows 256,146 

Repairs,  tugs,  clapets  and  scows 256,146 

Drilling    1.53.041 

Blasting     153,041 

Operation,  drill  barges 

Repairs,  drill  barges 

Operation,    rock    breakers 

Repairs,     rock     breakers 

Small  boats    1,297,115 

Repairs,  miscellaneous  equipment 1,297.115 

Plant  arbitrary  1,297,115 

Division  expense  1,297,115 

Total  division  cost 1,297,115 

Admin,  and  general  expense 1,297,115 

Total  cost  1,297,115 

Earth  excavation — per  cent 1,144,074 

Rock   excavation — per   cent 153.041 


CANAL. 

Pacific  Division. 
Quantities,        Unit 

cu.  yds.  coat. 


.0413 

521,702 

$0.0541 

.0485 

521,702 

.0134 

.0972 

159,925 

.0824 

.0287 

159,925 

.0982 

284,294 

.0946 

284,294 

.0497 

.1480 

45,925 

.1941 

.3992 

45,925 

.0561 

.0666 

.0111 

.0161 

211.710 

.0179 

.0804 

490,144 

.0615 

.0810 

490,144 

.0300 

.0491 

211,710 

.0696 

.1294 

211.710 

.051S 

211,710 

.1458 

211.710 

.0107 

211,710 

.0179 

211.710 

.0042 

.0015 

1.011.846 

.0050 

.0014 

1.011,846 

.0089 

.0470 

1.101.846 

.0125 

.0076 

1.011,846 

.0067 

$0.2137 

1,011,846 

$0.2592 

.0170 

1.011,846 

.0224 

$0.2307 

~T8'.20 
11.80 


1.011,846 

800,136 
211,710 


$0.2816 


79.08 
20.92 


Central  Pacific 

Items.                                        Division.  Division. 

Dry  excavation— Cu.    yds 3.353.210  479.133 

Drilling    $0.0594  $0.0912 

Blasting    0561  .0441 

Loading    0558  .1177 

Tracks    0786  .20S7 

Transportation     0893  .0907 

Dumps    0536  .Oils 

Pumps 0112  .0529 

Maintenance  of  equipment 1020  .0854 

Plant  arbitrary 0075  .0703 

Division  expense    .0146  .0285 

Total  division  cost $0.5281         $0.8012 

Administrative  and  general 

expense    . : 0317  .0578 

Total  cost   $0.5598         $0.8590 

Dredging. — The  costs  of  dredging  on  the  At- 
lantic and  Pacific  divisions  during  July, 
August  and  September,  1912,  are  shown  in 
Table  II. 

Stone  Production. — The  costs  of  quarrying, 
crushing  and  transporting  stone,  average 
somewhat  higher  than  in  previous  quarterly 
periods.  The  Ancon  quarry  only  is  now  be- 
ing operated ;  the  costs  were  as  follows : 

Ancon 
Quarry. 

Quarrying — Cu.    yds 172.815 

Stripping    $0.0127 

Drilling    0660 

Blasting    0752 

Loading    0461 

Transportation    0553 

Tracks     0514 

Maintenance  of  equipment 0591 

Plant    arbitrary    1600 

Total    $0.5258 

Crushing — 

Operation  of  crushers $0.0214 

Stone  bins  and  conveyors 0045 

Power    0186 

Maintenance  of  equipment 0441 

Plant  arbitrary  0428 

Total    $0.1314 

Rail  transportation  to  storage — 

Operation  of  trains $0.0420 

Repairs   to   tracks •  •  • 

Dumping    in    storage 0222 

Maintenance  of  equipment 0258 

Plant  arbitrary   0600 

Total JOISOO 

Division   expense    0.0212 

Total  cost  in  storage $0.8284 

Sand  Production.— Tht  cost  of  dredging 
and  transporting  sand  to  storage  was  as 
follows: 

Items.  Gatun.      Chamf. 

Dredging- Cu.   yds 32.968         139.966 

Operation,    dredges    $0.2124         JOOi'l 

Maintenance  of   equipment 0183  .O1O6 

Total     .lo?2307       ^497 

Plant  arbitrary   -OlOO 

Total  cost  of  production.. $0.2307  $0.1597 

Towing-Cu.  yds ^23.370  139.966 

Operation,    tugs  .and   barges $0.1198  "'■'J?J 

Maintenance   of  equipment 0041  .061" 

Plant  arbitrary .^iw^ 

Total     .$0.1239  $0.1919 

Unloading— Cu.    yds 23,370  138.066 

Operation,        cablcways         and 

cranes    W.0938  $0.0-71 

Power     0277  .0164 


Maintenance  of  equipment 0503  .0517 

Plant  arbitrary  .0512 

Total     $0.1718  $0.1965 

Rail    Transportation    to    Stor- 
age—Cu.  yds 1,390  138.066 

Operation   of   cranes $0.2008  

Operation  of  trains 0764  $0.0388 

Repairs  to  tracks .0221 

Dumping  in  storage .0103 

Maintenance   of  equipment 3635  .0251 

Plant  arbitrary   .0400 

Total     $0.6407         $0.1363 

Division   expense    $0.0187         $0.0122 

Total   cost   in   storage.. $0.4860        $0.6966 

Hydraulic  Excavation. — Hydraulicking  was 
carried  on  in  the  Pacific  division  only,  and 
the  itemized  cost  of  this  work  was  as  follows: 

Items. 

Cu.   yds 277.368 

Clearing    

Drilling    

Blasting   

Pumping  station    $0.0570 

Pipe  lines  and  monitors 0415 

Dredging  pumps   0334 

Dykes    0159 

Maintenance  of  equipment 0703 

Power    0819 

Plant    arbitrary    7144 

Division   expense    0098 

Total  division  cost $1.0242 

Administrative   and   general   expenses 0199 

Total  cost   $1.0441 

Colon  Breakwater. — The  work  of  construct- 
ing the  Colon  breakwater  is  nearing  comple- 
tion. The  costs  given  for  this  work  include 
costs  of  quarrying  and  transporting  large  rock 
from  the  Porto  Bello  quarry. 

PORTO  BELi,0  LARGE  ROCK. 

Items. 

Quarrying— Cu.    yds 26.721 

stripping    ^. . .  .$0.6730 

Drilling    1721 

Blasting    3593 

Loading    1805 

Transportation    1751 

Tracks     3401 

Loading  on   barges 3898 

Power    1853 

Maintenance  of  equipment 6622 

Plant  arbitrary   3010 

Total    $3.4385 

Towing— 

Operation,  tugs  and  barges $0.4419 

Maintenance  of  equipment 2147 

Plant  arbitrary  4O40 

Total    $1.0606 

Placing —  „ 

Operation   of  floating  derricks $0.27S0 

Malnten.ance.  floating  derricks 066S 

Operation,    cranes    1783 

Operation,  trains   0916 

Dumping    040S 

Maintenance  of  equipment 1S2S 

Plant   arbitrary    1640 

Total    $1.0020 

Trestles    $0.4585 

Tug  service,   miscellaneous 1674 

Maintenance  of  equipment,  miscellaneous    .0638 
Division  expense   3317 

Total  division   cost $6.5116 

Administrative  and  general  expense..     .6830 

Total   cost,  large  rock $7.0945 
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A    Device    for    Lifting    and    Moving 
Steam  Shovel  Jack  Blocks. 

(Staff   Article.) 

A  simple  device  for  lifting  jack  blocks  so 
that  they  are  pulled  ahead  by  the  steam 
shovel  itself  as  it  is  advanced  for  a  new  cut 
is  illustrated  by  the  accompanying  sketches. 
This  device  has  been  used  for  some  time  at 
Lockport.  111.,  where  the  Lincoln  Park  Com- 
mission of  Chicago  has  a  shovel  and  plant  for 
excavating  and  loading  black  soil  for  park 
surfacing,  and  it  is  the  invention  of  Mr. 
George  T.  Dows,  the  superintendent  in  charge 
of  the  shovel  and  plant.  We  are  indebted  to 
Mr.  Dows  for  sketches  and  an  e.xplanaiion  of 
the  device. 

Referring  to  the  sketches :  A  indicates  the 
end  of  a  Vulcan  shovel  jack  arm  with  jack 
screw,  shoe  and  blocking  in  working  position ; 
5  is  a  %.x2-in.  steel  bar  4  ft.  long  called  a 
fulcrum  bar  and  C  is  a  %x2-in.  bar  6  ft.  long 
called  the  lever  bar.  The  fulcrum  bar  rests 
across  the  top  of  the  pick  arm  when  it  is  held 
in  position  by  the  "lug"  D  and  the  "latch"  E. 
The  "latch"  has  a  hook  at  its  top  and  an  eye 
at  its  bottom.  In  the  Vulcan  jack  arm.  for 
which  the  device  was  designed,  the  bolt  F 
passes  through  the  eye  of  the  "latch";  in  other 
makes  of  jack  arms  which  do  not  have  bolts, 
some   other   fastening   must   be   devised.     The 


lever  bar  is  hinged  to  the  fulcrum  bar  as  ni- 
dicated  bv  the  sketch;  it  has  a  hook  at  one 
end  and  an  eve  or  hand  hole  at  the  opposite 
end.     A  small'  rope  hangs  from  the  hook  end 


is  slid  from  under  the  shoe.  The  lever  bar 
C  is  depressed  and  locked  to  the  fulcrum  bar 
by  means  of  the  hook  H.  This  raises  the 
jack  block  to  the  position  shown  by  the  sec- 
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Device  for  Lifting  and  IVloving  Steam  Shovel    Jack    Blocks. 


and    is    attached    to    an    eye    bolt    set    through 
the  jack  block. 

The  first  sketch  shows  the  position  of  tlie 
jack  and  blocking  when  the  shovel  is  working. 
When  about  to  move  the  shovel  ahead  the 
jack   screw    is    loosened    and    the    blocking    G 


end  sketch  and  in  this  position  it  is  easily 
dragged  ahead  by  the  shovel  as  it  moves  tip 
to  the  new  cut.  A  series  of  operations  in 
reverse  to  those  just  outlined  adjusts  the 
blocking  and  jack  for  the  new  working  posi- 
tion. 


ROADS      AND      STREETS      SECTION 


The   Good   Roads  Convention  at   Cin- 
cinnati. 

The  Third  Annual  Good  Roads  Congress 
and  ninth  annual  convention  of  the  American 
Road  Builders'  .\ssociation  was  opened  in 
Cincinnati  on  Dec.  3,  1912.  It  was  marked 
by  an  increased  interest  in  the  progranune 
and  a  much  increased  attendance.  Delegates 
were  present  from  nearly  all  the  states  in 
the  Union  and  from  France  and  Canada.  Most 
of  the  delegates  were  men  interested  in  the 
construction  and  maintenance  of  roads,  such 
as  highway  commissioners,  highway  engineers, 
contractors  and  others  officially  connected  with 
highway  improvement  in  one  way  or  another. 

.After  the  opening  addresses  of  welcome 
made  by  the  mayor  of  Cincinnati,  the  repre- 
sentative of  the  governor  of  Ohio;  the  presi- 
dent of  the  Chamber  of  Commerce,  and  others. 
President  N.  P.  Lewis  delivered  the  formal 
address  opening  the  proceedings. 

The  afternoon  of  the  first  day  was  given  up 
to  paperf  and  discussions  on  the  organization 
of  highway  departments  for  states,  counties 
and  towns.  Tliese  papers  were  ably  presented 
by  Major  W.  W.  Crosby,  consulting  engineer 
to  the  Maryland  State  Roads  Commission ; 
Mr.  Wm.  H.  Connell.  chief  of  the  Bureau 
of  Highways,  Philadelphia,  and  Mr.  A.  N. 
Johnson,  state  highway  engineer  of  Illinois. 
Discussion  of  organizations  w'as  opened  by 
James  H.  MacDonald,  state  highway  commis- 
sioner of  Connecticut,  who  said  that,  after  17 
years  of  service  in  this  work,  he  preferred  a 
commission  or  organization  with  a  single  head 
rather  than  one  where  the  responsibility  for 
the  work  was  divided.  There  followed  inter- 
esting discussions  by  Mr.  J.  de  Pulligny,  en- 
gineer in  chief  of  the  Board  of  Public  Works 
of  Frarce:  Mr.  A.  R.  Hirst,  state  highway 
engineer  of  Wisconsin,  and  Mr.  A.  J.  McPher- 
son.  chairman  of  highways  commission  of 
Saskatchewan,  each  of  whom  outlined  the 
system  of  organization  under  which  his  high- 
\\'ay   department   is   operated. 

Mr.  Geo.  W.  Tillson's  paper  on  "Bituminous 
Pavements  for  City  Streets"  was  a  very  com- 
plete presentation  of  the  subject.  It  was  fol- 
lowtd  by  brief  comments  by  Messrs,  Clifford 
Richardson,  R.  Keith  Compton,  L.  K.  Rourke 
and  others.  .\  paper  by  Ellis  R.  Dutton  on 
"Creosoted  Wood  Block  Pavement  in  Minne- 
apolis" was  read  by  the  chairman.  The  paper 
was  followed  by  a  discussion  by  J.  C.  Travilla 
of   St.   Louis,    wdio   outlined   some   of   the    St. 


Louis  methods  in  answer  to  questions  put 
to  him.  A  paper  on  "Cuts  in  Newly  Paved 
Streets"  was  presented  by  Mr.  -J.  E.  Barlow, 
assistant  city  engineer  of  Cincinnati,  w-hich 
was  discussed  by  J.  de  Puligny,  who  outlined 
a  scheme  used  in  France  for  reducing  the 
necessity  of  cutting  pavements  for  water  con- 
nections. A  paper  by  James  R.  Marker,  com- 
missioner of  roads  of  Ohio,  was  presented 
on  "The  Development  of  a  Plan  for  a  State 
Road  System,"  which  was  commented  upon  by 
State  Highway  Commissioner  Col.  E.  A. 
Stevens  of  New  Jersey. 

The  contractors'  side  of  road  building  was 
dealt  with  by  Mr.  Hugh  Murphy,  contractor, 
of  Omaha,  Neb.,  who  dealt  severely  with 
clauses  in  contracts  and  specifications  that 
work  undue  hardship  on  the  contractor.  He 
also  laid  considerable  stress  on  the  "closed 
specification"  and  intimated  clearly  that  politics 
and  graft  were  apt  to  play  a  part  in  making 
such  snecifications,  which,  of  course,  limit  the 
number  of  bids  wdiich  can  be  submitted.  His 
paper  was  discussed  by  John  R.  Rablin,  chief 
engineer  of  the  Metropolitan  Park  Commission 
of  Boston;  F.  E.  Ellis  of  Peabody,  Mass., 
Major  Crosby  of  Maryland,  A.  J.  Rockwood 
of  New  York,  L.  K.  Rourke  of  Boston,  ri.  G. 
Shirley  of  Alarvland,  President  N.  P.  Lewis 
and  others,  all  of  whom  indicated,  as  was 
voiced  by  Mr.  Murphy  himself,  that  the  in- 
tegrity of  the  engineers  was  never  doubted  by 
the  contractors,  but  that  engineers  wdio  in- 
cluded in  tlieir  specifications  clauses  which 
caused  hardship  to  the  contractor  did  so  to 
protect  themselves  against  unscrupulous  bid- 
ders, and  because  the  engineer  and  not  the 
contractor  was  answerable  to  those  he  repre- 
sented for  the  quality  of  the  work  and  for 
the  money  spent. 

A  paper  on  plant  equipment  was  read  by 
F.  E.  Ellis,  manager  of  the  Essex  Trap  Rock 
Construction  Co.  of  Peabody,  Mass.  He  laid 
stress  on  the  necessity  of  keeping  and  charg- 
ing the  cost  of  plant  against  construction  work. 

T.  R.  .\gg.  road  engineer  of  the  Illinois 
State  Highway  Commission,  presented  a  use- 
ful paper  on  macadam  construction.  He 
showed  that  water-bound  macadam  construc- 
tion was  valuable  as  a  sulistitute  for  oiled 
roads  where  insufficient  funds  were  provided 
to  build  a  more  expensive  road.  In  the  dis- 
cussion which  followed  it  was  said  that  water- 
bound  macadam  roads  in  Allegheny  county, 
Pennsylvania,  were  unsatisfactory,  although 
they    were    well   built   and   with   cross   drains 


every  ."lO  ft.  .Mr.  .\gg  said  that  there  was  a 
difference  of  18  cts.  per  square  yard  between 
the  cost  of  water-bound  and  bituminous  ma- 
cadam roads  built  in  Illinois.  He  said  that 
mechanically  applied  road  oil  gave  excellent 
satisfaction,  while  only  one  road  in  four  was 
successful  where  the  material  was  applied  by 
hand  methods,  due  to  the  unevcnness  in  tlie 
distribution  of  the  material. 

Mr.  John  Gillespie,  road  commissioner  of 
Pittsburg,  said  that  in  building  water-bound 
macadam  they  rolled  the  first  layer  of  coarse 
stone  and  applied  on  top  of  it  a  sprinkling 
of  screenings  rolled  dry.  On  ton  of  the  small 
stone  only  enough  screenings  were  applied  to 
make  a  surface  and  to  bond  the  coarse  stone. 
This,  he  l)elicved,  did  away  with  the  usual 
muddy  coat  which  ordinarily  shows  on  a 
water-bound  macadam  road  surface  after  the 
work  is  completed. 

Mr.  W.  A.  McLean,  provincial  engineer  of 
highways  of  Ontario,  Canada,  read  a  very  com- 
prehensive paper  on  the  subject  of  "Highway 
Bridges  and  Culverts."  During  the  discussion 
which  followed  a  member  from  Maryland 
asked  advice  on  the  method  of  solving  a 
problem  of  road  maintenance  due  to  the  im- 
possibility of  draining  the  adjacent  ditches. 
where  musKrats  lived.  The  nniskrats  would 
dig  into  the  road  embankment  and  make  num- 
bers of  dangerous  holes  in  the  road.  Mr. 
Geo.  W.  Cooley,  state  engineer  of  Minnesota, 
said  that  the  iiroblem  had  been  solved  there 
hy  making  blind  culverts  about  every  50  .feet 
in  the  road  and  closing  these  up  at  one  end 
by  large,  flat  stones.  The  rats  would  then 
not  dig  into  the  enibanknient. 

"The  Economics  of  Highway  Construction" 
was  presented  by  Mr.  Clifford  Richardson  of 
New  York  City.  Mr.  Gordon  Reel,  New  York 
state  superintendent  of  highways,  opened  the 
discussion,  who  said  that  T.'i  per  cent  of  the 
work  laid  out  for  next  year  in  the  state  of 
New  York  could  be  considered  as  permanent 
construction. 

Col.  Wm.  D.  Sohier,  chairman  of  the  Massa- 
chusetts Highway  Commission,  gave  a  very 
interesting  paper  on  "Traffic  Census,"  and 
showed  among  other  things  how  the  census 
could  be  made  to  indicate  when  a  more  expen- 
sive and  better  pa\enieiit  was  needed.  For 
instance,  he  said,  when  a  road  has  a  traffic  of 
100  or  more  automobiles  a  day  it  has  been 
shown  that  the  repairs  to  such  a  road  will 
cost  more  than  to  put  on  a  bituminous  binder. 
The    traffic    census    records    of    the    state    are 


December  11,  1912. 


ENGINEERING     &     CONTRACTING 


655 


very  complete  and  are  continuous,  thus  show- 
ing the  changes  affected  in  traffic  by  the  change 
in  road  pavement. 

The  laying  of  104  miles  of  smooth  road 
surface  in  five  months  was  described  by  G. 
Howlaud  Leavitt,  superintendent  of  highways 


where  roads  could  be  used  for  interstate  travel. 
In  New  York  state  the  townslnp  paid  15  per 
cent,  the  county  35  per  cent  and  the  state  50 
per  cent  at  first,  but  it  was  then  difficult  to 
get  the  township  to  vote  for  the  improvement. 
After  the  state  assumed  the  15  per  cent  for- 


and  a  maximum  grade  of  5  per  cent.  This 
curvature  is  calculated  to  give  drivers  of  ve- 
hicles traveling  at  the  speed  of  25  miles  per 
hour  sufficient  view  ahead  to  he  able  to  see 
an  approaching  vehicle  in  time  to  avoid  a 
collision. 


Fig.    1 — View    of    Gravel    Road    Surfaced    with 
Trap    Rock    Screenings. 


Fig.   2 — View   of    Hartford   to   Canaan    Road — Gravel 

Surfaced    with    Trap    Rock    and    Oiled. 


of  the  Borough  of  Queens,  New  York  City. 
This  paper  described  tlic  engineering  organiza- 
tion, the  contractors'  plants  and  the  methods 
by  which  the  work  was  carried  out. 

Three  subjects  for  .general  discussion  at  the 
last  session  were  selected  by  ballot.  "Convict 
Labor''  w'as  the  first  choice.  During  the  dis- 
cussion it  was  developed  that  convict  labor 
is  being  employed  successfullv  in  Washington, 
Oregon.  Utah,  Wyoming,  Colorado,  Louisiana, 
Georgia.  Ohio  and  other  states,  as  well  as  on 
the  Canal  Zone.  The  convicts,  all  agreed, 
were  very  poor  workers  at  first,  but  after  they 
had  become  educated  and  hardened  into  it 
they  made  a  very  excellent  road  construction 
gang,  and  no  trouble  was  experienced  in  han- 
dling them.  In  Louisiana  the  cost  of  road 
construction  by  convict  labor  was  about  one- 
half  what  it  cost  by  contract.  Chain  gangs 
in  the  south,  it  was  stated,  are  only  used  in 
the  cities  which  employ  iinnates  of  the  city 
jails  for  road  work.  The  country  highways 
are  built  by  convicts  from  the  penitentiar>- 
under  long  time   sentences. 

The  second'  subject  for  general  discussion 
was  led  by  Mr.  Roy  Schenk.  commissioner  of 


merly  paid  by  the  township,  the  highway  offices 
were  overwhelmed  with  demands  for  improve- 
ments. The  condition  was  brought  about  by 
an  awakening  to  the  value  of  highway  im- 
provement and  by  an  opportunitv  to  secure 
something  for  nothing.  Mr.  Schenk  thought 
the  Federal  Government  could  well  afford  to 
spend  $1  for  every  dollar  spent  by  the  state 
and  county.  Another  proposition  was  advanced 
by  a  member  from  Utah,  who  suggested  the 
s:ile  of  bonds  on  unimproved  government  lands 
to  raise  the  money  for  improved  highways 
through  the  states.  President  Lewis  believed 
that  the  property  abutting  the  roads  should 
pay  its  share  of  the  road  improvement,  and 
that  its  increased  valuation  due  to  the  road 
improvement  should  also  be  assessed  to  pay 
for  the  improvement.  Objection  was  made  to 
this  on  the  ground  that  the  future  assessments 
for  the  maintenance  of  the  road  would  be 
made  on  the  increased  valuation.  But  Mr. 
Lewis  showed  that  this  method  would  be 
giving  the  owner  an  increased  capital  value 
which  he  had  not  earned  and  which  should 
be  charged  for  in  accordance  with  the  amount 
of  the  increase  in  the  capitalized  value. 


The    Splinter    Treatment    and    Waste 
Sulphite  Liquor  Oil  Sand  Treat- 
ment as  Practiced  in 
Connecticut. 

Contributed  l>\    .Maurice  Ct.  Eldridge, 
Assoc.  M.  Am.  Soc.  'C.  E. 

Two  systems  of  construction,  or  rather  of 
surfacing,  which  appear  to  give  excellent  re- 
sults, have  been  develo|)ed  in  Connecticut. 
These  are  the  splinter  treatment  for  gravel 
roads  and  the  waste  sulphite  liquor  oil  saml 
treatment  for  new  macadam  roads.  Both  of 
these  methods  are  simple  and  inexpensive. 

The  splinter  treatment  consists  in  covering 
a  new  gravel  road  with  about  an  inch  of  trap 
rock  screenings  which  are  sprinkled  and 
rolled  until  the  surface  is  thoroughly  bonded. 
This  type  of  construction  might  be  referred 
to  as  the  armored  road,  for  it  consists  in 
covering  a  rather  poor  material  with  a  hard 
surface,  which  has  the  appearance  of  a 
macadam  road,  and  wears  almost  as  well.  The 
gravel  road  shown  in  Fig.  1  was  built  in  18!)!); 
it  was  resurfaced  with  trap  rock  screenings  in 


Fig.    3 — View    of    Berlin    Pike — Macadam    Treated   with 
Sulphite    Liquors,  Oiled   and    Sanded. 


Fig.   A — Outfit    Patching    Oiled    Macadam   with 
Tar  and    Fine   Stone. 


highways  of  Wyoming.  The  subject  was 
"Division  of  Expense  of  Road  Improvement 
Over  Town,  County,  State  and  Nation."  The 
general  attitude  sey'nieci  to  l)c  tliat  the  expense 
should  be  divided  according  lo  the  benefits 
derived  from  the  iniprovenienl.  and  that  cer- 
tainly the  Federal  Ciovernment  should  bear 
a  proportion  of  the   expense   of  improvement 


The  third  subject  for  general  discussion 
was  that  of  "The  Alignment  and  Grade  of 
Highways."  Conditions  in  New  York  in 
changing  grades  wjre  cited  as  a  warning  in 
laying  out  grades,  for  such  changes  have  cost 
enormous  sums.  The  highways  of  the  states 
of  Washington  and  New  Jersey  are  being 
laid    oiU    with    a    maxinunn    curvature    of    (< 


10r2.  If  the  armored  road  is  subjected  to  i,!-.! 
nulomobile  tralVic.  it  is  oiled  so  as  to  prevent 
dust  and  preserve  its  surface.  Fig  2  shows  the 
appearance  of  one  of  these  roads. 

The  sulphite  liquor-oil-sand  tre.atment  is 
appliecl  to  an  ordinary  water-bound  macadam 
road  within  two  or  three  weeks  after  the  road 
has  been  finished.     The  standard  water-bound 
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macadam  road  of  Connecticut  may  be  briefly 
described  as  follows:  The  material  consists 
of  trap  rock.  The  state  is  abundantly  sup- 
plied with  this  material.  The  numerous  moun- 
tains or  ridges  e.xtending  in  a  northerly  and 
southerly  direction  across  the  state  are  com- 
posed of  trap.  The  road  is  built  in  three 
layers:  first  course,  4  ins.  thick  after  rolling; 
second  course,  2  ins.  after  rolling;  and  the 
finishing  course,  1  in.  after  rolling.  The  stone 
for  the  first  course  varies  in  size  from  % 
in.  to  2  ins.  in  longest  dimensions  mi.xed  in 
the  screens,  the  smaller  sizes  predominating. 
The  stones  for  the  second  course  vary  from 
1  in.  to  1%  ins.  in  longest  dimension.  All 
tailings  are  recrushed  and  none  are  used  in 
either  course.  The  finishing  course  consists 
of  screenings  varying  in  size  from  %  in.  to 
dust. 

Except  when  spreading  wagons  are  used, 
stone  for  the  first  and  second  courses  is 
spread  with  shovels  from  piles  or  from  dump- 
ing boards  by  the  side  of  the  road.  A  10- 
ton  roller  is  used  to  consolidate  each  course 
of  material.  After  the  second  course  is 
thoroughly  consolidated,  a  layer  of  screenings 
is  scattered  from  piles  by  the  roadside  with 
shovels.  The  screenings  are  cast  lengthwise 
of  the  road,  in  order  to  obtain  a  uniform 
distribution.  They  are  first  rolled  dry  so  as 
to  shake  in  the  dust  and  fill  all  interstices, 
and  afterwards  they  are  sprinkled  so  as  to 
wash  the  screenings  into  the  voids.  Additional 


by  this  method  and  the  road  from  Hartford 
south  about  8  miles  toward  Berlin,  called  the 
Berlin  Turnpike  (see  Fig.  3)  was  built  m  this 
way  4%  years  ago. 

This  is  the  favorite  automobile  drive  in  the 
state.  It  is  almost  straight;  seven  miles  of  it 
are  on  a  tangent.  The  macadam  surface  is  o 
ft.  wide  with  gravel  shoulders  8  ft.  wide  on 
each  side.  The  automobile  traffic  on  the 
Berlin  pike  varies  from  500  to  1.200  vehicles 
per  dav.  There  is  also  a  considerable  amount 
of  steel-shod  traffic.  The  road  is  treated  each 
year  with  an  additional  coat  of  oil  and  sand 
or  gravel.  If  the  oiling  of  the  road  is  post- 
poned too  long,  the  surface  begins  to  scale 
and  some  small  holes  have  appeared  from 
time  to  time  as  a  result.  These  holes  are 
patched  with  hand-mixed  tar  macadam  made 
with  a  fine  aggregate.  This  method  has  also 
been  used  on  other  oiled  macadam  roads 
throughout  the  state  when  the  surface  has 
become  pitted  by  fast  automobile  traffic.  Fig- 
ure 4  shows  one  of  the  outfits  used  in  this 
repair  work  and  Fig.  5  shows  one  of  the  roads 
after   patching. 


Plant  Equipment  for   Road   Construc- 
tion. 

A  score  of  years  ago  road  building  was  a 
temporary  occupation  for  most  contractors. 
The  plant  required  was  small  and  very  little 


Fig.    5 — New    Haven-Hartford    Road — Waterbound    Macadam   Showing  Tar    Patches. 


layers  of  screenings  are  added,  rolled  and 
sprinkled  until  the  second  course  of  stone  is 
covered  and  the  interstices  filled,  and  the  road 
is  firm  and  smooth  and  will  shed  water  and 
measure  in  depth  1  in.  of  screenings  for  wear- 
ing surface.  While  the  finishing  course  is 
being  placed,  no  traffic  is  allowed  over  the 
road.  When  a  Telford  base  is  used,  the  total 
depth  of  the  macadam  surface  is  reduced  to 
5  ins.     The  Telford  base  is  about  8  ins.  thick. 

After  the  road  has  been  inspected  and  ac- 
cepted by  the  State  Highway  Department,  the 
sulphite  liquor-oil-sand  treatment  may  be  ap- 
plied. Sulphite  liquor  is  a  concentrated  waste 
product  from  the  manufacture  of  wood  pulp. 
The  road  is  first  thoroughly  soaked  with  wa- 
ter in  order  to  soften  it,  and  permit  the  liquor 
to  penetrate  the  surface  course  of  screenings. 
The  sulphite  liquor  is  reduced  to  one-fourth 
of  its  natural  strength  by  mixing  1  gal.  of  it 
with  3  gals,  of  water.  The  material  is  ap- 
plied at  the  rate  of  about  %  gal.  per  square 
yard  of  surface  by  means  of  an  ordinary 
sprinkling  cart.  Sulphite  liquor  when  drv  has 
about  the  same  effect  on  the  road  surface  as 
glue.  It  binds  the  surface  solidly  together  as 
if  it  were  frozen  and  advances  the  seasoning 
of  the  road.  This  substance  being  to  a  certain 
extent  soluble  in  water,  is  after  two  or  three 
weeks  covered  with  oil.  The  oil  is  about  19° 
B.  and  is  applied  with  a  sprinkling  wagon. 
.About  .3  to  .4  gal.  per  square  yard  is  used. 
The  oil  is  then  covered  with  sharp  sand 
screenings,  or  gravel,  to  absorb  the  surplus, 
and  the  road  is  opened  to  traffic. 

Good  examples  of  the  sulphite  liquor-oil- 
sand  type  of  construction  are  found  near 
Hartford  and  New  Britain.  The  road  from 
Hartford  west  through  Avon,  called  the 
Albany   Turnpike,   is   now   under  construction 


expense  was  incurred  by  any  one  wishing  to 
take  up  the  work.  During  the  last  20  years 
the  method  of  road  building  has  gradually 
changed  until  the  plant  now  required  by  a 
contractor  specializing  in  the  work  is  large 
and  varied.  At  the  Third  American  Good 
Roads  Congress  last  week  Mr.  F.  E.  Ellis, 
Manager  of  the  Esse.x  Trap  Rock  &  Construc- 
tion Co.,  of  Peabody,  Mass.,  presented  a  paper 
in  which  he  discussed  this  question  of  plant 
equipment  from  the  standpoint  of  a  road  con- 
tractor. In  his  discussion,  which  is  reprinted 
below  practically  in  full,  Mr.  Ellis  points  out 
the  importance  of  making  proper  plant  charges, 
and  also  gives  his  own  views  as  to  the  general 
equipment  required : 

The  kind  and  amount  of  equipment  required 
for  building  a  road  will  vary  in  the  different 
classes  of  roads  to  be  constructed,  and  in 
order  to  make  a  correct  estimate  of  the  cost 
of  equipment  and  the  expense  incidental  there- 
to, it  is  necessary  to  know  the  class  of  road 
which  is  to  be  built.  For  example,  I  am  go- 
ing to  show  you  just  what  it  actually  costs 
to  equip  a  road  contract  with  proper  plant. 
The  road  built  was  six  miles  in  length,  and 
surfaced  with  local  stone  grouted  with  bitumi- 
nous binder.  The  stone  was  obtained  from  a 
quarry  which  was  situated  so  that  the  av- 
erage haul  was  about  two  miles.  The  whole 
contract  amounted  to  $60,000.  A  contract  of 
this  size  is  considered  an  average  season's 
work  for  one  gang  of  men  and  one  set  of 
equipment.  I  am  going  to  omit  from  these 
calculations  the  cost  of  small  tools,  such  as 
picks,  shovels  and  scrapers,  and  confine  my- 
self to  larger  items  of  wagons  and  machinery. 
The  total  cost  of  equipment  was  $18,240,  or 
34  per  cent  of  the  contract  price,  Tlie  interest 
on  the  cost  of  equipment  at  6  per  cent  and  de- 


preciation at  10  per  cent  per  year  makes  a 
total  of  $2,918.40  for  fixed  charges  on  equip- 
ment, necessary  to  do  $GO,000  of  work  per 
year,  or  approximately  5  per  cent  of  the 
amount  of  the  contract.  Most  of  the  expense 
of  equipment  was  chargeable  only  to  a  few 
items  in  the  contract  which  inclucled  the  sur- 
facing. The  contract  price  for  these  items 
amounted  to  approximately  $;32,000.  The  first 
cost  of  the  equipment  used  in  the  work  cov- 
ered by  these  items  was  $16,445  or  51  per  cent. 
The  interest  and  depreciation  upon  the  same 
amounted  to  $2,631.20,  or  8.2  per  cent  of  the 
amount  of  the  work  done.  This,  I  believe, 
to  be  a  fair  estimafe  of  the  amount  of  equip- 
ment and  the  charges  which  should  be  made 
in  order  for  a  contractor  to  be  safe  in  estimat- 
ing upon  work  of  this  character. 

There  is  hardly  any  business  conducted  in 
which  the  investment  for  equipment  is  so 
large  and  the  expense  due  to  depreciation  and 
upkeep  so  great,  as  in  road  building.  Every 
engineer  and  contractor,  in  making  estimates, 
ought  to  take  these  charges  into  consideration, 
and  contractors  who  expect  to  go  into  the  road 
building  business,  should  make  a  careful  esti- 
mate of  the  amount  of  plant  required  and  the 
expense  attached  thereto.  It  is  not  a  business 
in  which  a  man  can  expect,  in  these  days,  of 
keen  competition,  to  make  enough  profit  to 
pay  for  a  plant  in  one  season's  work,  and  a 
man  entering  upon  this  kind  of  work  must 
expect  to  stay  in  the  business  a  long  time  be- 
fore the  equipment  can  be  paid  for  out  of  its 
earnings. 

Road  building  machinery  should  only  be  pur- 
chased after  a  thorough  investigation,  espe- 
cially in  regard  to  the  liability  of  breakdown 
and  the  expense  of  upkeep.  The  expense  of 
repairs  on  road  building  machinery  is  very 
small  in  comparison  with  the  loss  which  is 
occasioned  by  disorganizing  of  workng  crews 
due  to  breakdowns.  In  deciding  upon  the  pur- 
chase of  machinery,  too  much  weight  should 
not  be  given  to  the  item  of  first  cost,  as  the 
more  expensive  machine  in  first  cost  may  be  a 
far  cheaper  machine  to  operate  and  may  be 
depended  upon  to  do  its  work  day  in  and  day 
out,  where  a  cheaper  machine,  although  it  may 
not  break  down,  is  very  liable  to  do  so. 

In  this  discussion  of  road  building  equip- 
ment, I  am  not  going  to  make  any  recom- 
mendation. I  do  not  expect  that  my  remarks 
will  meet  with  the  full  approval  of  any  of 
the  machinery  men  or  the  contractors.  We  all 
know  that  if  a  man  purchases  an  automobile 
that,  whatever  kind  he  purchases,  be  it  a 
"One-Lunger"  or  a  "Six-Sixty,"  that  particu- 
lar kind  is  the  only  automobile  worthy  of 
consideration,  and  it  can  travel  more  miles 
per  day  than  any  other  make,  with  less  gaso- 
line and  expense  of  upkeep  than  any  other; 
the  same  views  are  taken  by  a  man  who  pur- 
chases road  building  machinery.  I  am,  there- 
fore, only  going  to  give  you  my  own  views, 
which  are  the  result  of  personal  experience. 
Four  kinds  of  wagons  have  been  largely 
used  upon  road  work :  The  4-wheeled  bottom 
dumping  wagon,  the  4-whceled  2-horse  tip 
cart,  the  2-wheeled  1-horse  tip  cart  and  the 
4-wheeled  slat  wagon.  The  slat  wagon  offers 
no  advantages  over  the  other  types,  except 
that  it  is  a  little  lower  and  easier  to  load. 
This  advantage  is  altogether  outweighed  when 
the  time  lost  in  dumping  and  turning  around 
is  taken  into  consideration.  The  single-horse 
tip  cart  is  very  economical  on  short  haul  and 
for  work  in  contracted  space,  and  for  making 
end  and  sidedumps  on  embankments,  or  in 
hauling  stone  from  the  quarrv  to  the  crusher. 
The  4-wheeled  tip  cart  is  handled  very  easily 
on  roadwork,  but  the  weight  being  all  on  the 
hind  wheels  it  is  very  destructive  to  road 
surface  and  sub-grade,  and  much  time  is  lost 
in  dumping  and  righting  the  wagon.  The 
bottom  dump  wagon  can  be  used  wherever 
the  2-horse  slat  wagon  or  tip  cart  can  be  used, 
and  is  more  economical  than  either.  Mate- 
rial can  be  dumped  more  quickly,  it  not  being 
necessary  to  stop  while  dumping,  and  the 
material  can  be  distributed  to  a  better  advan- 
tage than  with  any  other  type  of  wagon.  Any 
wagon  used  on  road  work  should  have  tires 
not  less  than  4  ins.  wide. 
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A  road  machine  can  be  used  to  advantage 
in  digging  wide  ditches,  scraping  shoulders 
and  making  hght  cuts  in  the  roadway.  A 
machine  for  this  purpose  should  be  built 
strong  enough  to  be  hauled  witli  a  steam 
roller  or  traction  engine  without  danger  of 
breaking  the  machine,  and  also  should  be 
equipped  with  a  steering  device,  so  that  it  may 
be  worked  outside  of  the  travelled  roadway, 
while  the  roller  or  traction  engine  is  working 
upon  the  firm  travelled  way. 

Three  types  of  stone  crushers  have  been 
used  to  a  great  extent  in  road  building :  The 
gyratory  type,  the  jaw  type  of  the  Blake  pat- 
tern and  the  jaw  type  of  the  cam  shaft  and 
roller  type.  The  gyratory  type  is  not  very 
well  adapted  for  portable  plants  on  road  work, 
as  the  crusher  opening  is  so  narrow  that  the 
stone  requires  too  much  sledging  in  order  to 
be  properly  fed  to  the  crusher,  and  the  crusher 
opening  is  so  far  above  the  ground  that  it  re- 
quires either  a  pit  or  an  e.xtremely  high  dump- 
ing platform  with  a  long  incline  in  order  to 
get  the  stone  into  the  mouth  of  the  crusher. 
They  are  also  complicated  and  expensive  to 
keep  in  repair  for  work  in  eastern  part  of 
the  country,  as  it  is  a  long  way  from  the 
source  of  supply  of  the  repair  parts.  For 
permanent  plants  where  the  stone  breaks  well 
in  blasting,  they  are  a  very  economical  ma- 
chine. 

The  advantages  of  the  Blake  pattern  are 
the  extreme  simplicity,  there  being  a  less  num- 
ber of  reciprocating  parts  and  less  number 
of  bearings  which  .require  oiling,  than  in  any 
other  crusher.  There  is  a  wedge  adjustment 
by  which  the  crusher  opening  may  be  regu- 
lated without  stoppin.g  the  crusher.  This  is 
an  important  feature,  where  enough  fine  stone 
must  be  dumped  along  the  shoulders  of  the 
road  ahead  of  the  bottom  course,  as  in  the 
case  of  grouting  bituminous  work.  There  is 
only  one  tension  rod  and  one  spring  to  keep 
in  adjustment  and  repair.  There  are  no  bear- 
ings into  which  stone  chips  and  dust  are  liable 
to  enter.  This  type  of  crusher  I  have  found 
to  be  very  economical  to  maintain  and  ex- 
tremely reliable.  The  disadvantages  of  this 
type  are  that  for  the  same  size  opening,  the 
crushers  weigh  more  than  the  other  type  of 
jaw  crushers.  They  are  not  so  easily  trans- 
ported and  handled  and  the  situation  and  size 
of  the  fly  wheels  in  reference  to  the  crusher 
make  it  more  unhandy  to  dump  close  to  the 
crusher  than  any  other  type.  As  a  rule  the 
first  cost  is  in  excess  of  the  other  type  of 
crusher. 

The  advantage  of  the  cam  shaft  and  roller 
type  crusher  is  its  light  weight,  which  makes 
it  easy  to  transport  and  set  up,  low  flywheels, 
situated  that  the  stone  may  be  dumped  much 
closer  to  the  crusher  opening  than  in  the  Blake 
type,  low  first  cost  and  the  speedy  delivery  of 
repair  parts.  The  disadvantages  are  that  it  is 
much  more  complicated ;  has  more  moving 
parts,  more  springs  and  tension  rods  than  the 
Blake  type.  There  are  more  bearings  to  be 
lubricated,  and  the  toggle  lever  shaft  is  gen- 
erally situated  so  that  chips  and  dirt  can  en- 
ter into  the  bearings.  No  adjustment  can  be 
made  regulating  the  opening  of  the  jaws  with- 
out removing  the  toggle  which  can  only  be 
done  by  shutting  down  the  crusher.  Both 
crushers  of  the  jaw  type  here  mentioned  will 
produce  about  the  same  kind  of  stone  for  the 
same  size  receiving  apening  and  require  about 
the  same  horse  power  to  run. 

All  crushers  should  be  fitted  with  manga- 
nese steel  jaw  plates,  as  experience  has  shown 
that  these  plates  will  last  about  three  times  as 
long  as  a  first-class  chilled  iron  plate,  and 
are  unbreakable,  whereas  the  chilled  iron  plate 
may  break  or  wear  out  in  pockets  after  run- 
ning a  very  short  time.  Most  all  crusher 
manufacturers  make  complete  plants  composed 
of  bins,  crushers,  elevator  and  engines,  which 
are  mounted  on  wheels  and  can  be  loaded  up- 
on freight  cars  without  being  knocked  down. 
Plants  built  in  this  style  are  very  economical 
to  handle  and  set  up  and  are  adapted  to  nearly 
all  kinds  of  contracts  requiring  crushed  stone. 

Where  a  traction  engine  is  used  for  hauling 
stone  awav  from  the  crusher,  it  is  more  eco- 
nomical  to   have   larger  bins  and    longer   ele- 


vators than  is  generally  furnished  with  a 
strictly  portable  outfit,  as  it  is  necessary  to 
have  storage  capacity  in  the  bins  large  enough 
to  load  a  train  of  traction  cars  without  wait- 
ing for  the  stone  to  be  crushed.  On  a  good 
many  of  these  portable  outfits,  the  screen 
plates  and  elevator  buckets  are  made  of  loo 
thin  material  to  wear  well.  The  elevator  buck- 
ets w'ear  and  rust  away  quite  rapidly;  un- 
less specially  ordered,  the  sprocket  wheels  and 
gears  are  usually  made  of  cast  iron.  The 
small  sprocket  wheels  and  beveled  gears  I 
think  should  be  made  of  manganese  steel. 

The  crusher  engine  should  always  be  large 
enough  so  that  there  is  a  surplus  of  power 
over  and  above  that  which  is  ordinarily  re- 
quired to  supply  each  crushing  plant,  and  the 
boiler  should  have  a  capacity  large  enough  so 
that  it  will  be  large  enough  to  supply  steam 
enough  for  steam  drill,  and,  in  addition  to 
running  the  crushing  plant.  In  a  great  many 
cases  if  this  is  not  done  an  additional  boiler 
will  have  to  be  provided. 

Most  of  the  states  have  laws  which  govern 
the  construction  and  inspection  of  boilers;  and 
in  those  states  which  have  no  laws  the  ques- 
tion is  being  agitated  and  undoubtedly  in  a  few 
years  there  will  be  such  in  most  of  the  states. 
As  road  building  has  become  quite  an  inter- 
state business,  and  the  machinery  is  transport- 
ed from  one  state  to  another,  care  should  be 
taken  to  procure  a  boiler  which  will  pass  state 
inspection.  I  believe  that  any  boiler  which  is 
built  in  accordance  with  Massachusetts  stan- 
dards can  be  used  in  other  states,  but  there 
are  many  boilers  which  can  be  used  in  other 
states  which  cannot  be  used  in  Massachusetts. 
Plants  equipped  with  boilers  built  to  the  Mas- 
sachusets  standard,  will  cost  more  than  boilers 
furnished  with  crushing  plants.  These  re- 
marks apply  as  well  to  road  roller  boilers,  or 
any  boilers. 

Where  there  is  enough  work  to  keep  a  haul- 
ing engine  busy  and  suitable  provision  can  be 
made  for  loading  and  unloading  quickly,  a 
hauling  engine  may  be  used  to  advantage,  and 
is  about  50  per  cent  cheaper  than  hauling  with 
horses.  There  is  still  an  opportunity  for  im- 
provement in  hauling  engines,  especially  in  re- 
gard to  gearing  and  traction  wheels.  Most  of 
the  makers  using  cast  steel  gear  which  are  un- 
cut and  very  rough,  and  which  wear  very 
quickly.  They  also  use  a  built-up  riveted  or 
bolted  wheel  with  rolled  steel  rim.  These 
wheels  are  generally  a  source  of  trouble,  as  the 
spokes  get  loose  and  break  where  the  travel- 
ing is  rough  and  stony,  as  it  is  on  most  con- 
struction work. 

There  is  no  class  of  road  building  machin- 
ery which  has  been  so  highly  developed  as 
the  steam  road  roller.  The  wide  variation  in 
first  cost  of  the  different  makes  of  steam  rol- 
lers make  it  very  difficult  for  a  contractor  or 
town  official  to  make  up  his  mind  wdiich  one 
ought  to  be  purchased.  There  is  almost  as 
much  difference  in  road  rollers  as  there  is  in 
watches.  You  may  purchase  a  watch  for  a 
dollar  which  is  liable  to  keep  good  time  for  a 
year,  and  it  is  liable  not  to  do  so.  You  may 
purchase  a  watch  which  costs  almost  any 
price,  and  in  every  case  you  will  probably  get 
just  what  you  pay  for.  ."Xs  a  general  thing, 
the  higher  the  price,  up  to  a  certain  limit,  the 
more  dependable  the  watch  is,  and  the  same 
rule  applies  to  road  rollers.  There  is  no  road 
bnilHing  machinery  sold,  that  I  know  of,  upon 
wbuh  an  exorbitant  profit  is  being  made.  In 
looking  over  a  road  roller  with  the  view  of 
purchasing,  particular  attention  should  be  giv- 
en to  an  investigation  of  the  gearing  and 
wheels.  You  can  tell  by  the  looks  of  the 
wheels  and  gears  upon  the  machine  which  has 
been  in  use,  whether  or  not  that  machine  is 
going  to  do  your  w-ork  day  in  and  day  out 
as  it  ought  to. 

A  set  of  rear  wheels  should  last,  under  or- 
dinary service,  at  least  ten  years.  1  have 
wheels  which  have  been  in  service  14  years 
and  are  good,  I  think,  for  one  more.  The 
gearing  on  steam  rollers  should  be  of  steel 
and  cut  and  fitted  as  ni-^ely  as  any  high-class 
automolbile  construction.  Road  rollers  can 
be  obtained  which  are  very  inexpensive  to 
maintain,  and  which   it  is  a  pleasure  to  own. 


Notes  on  Road  and  Street  Work. 

(staff  akticle.) 

Test  for  Quality  of  Clay  for  Sand-Clay 
Road. — .\  simple  test  for  determining 
whether  a  clay  is  of  the  right  quality  lor  use 
in  sand-clay  road  construction  is  given  in  a 
bulletin  on  Highway  Work  in  North  Carolina 
issued  by  the  North  Carolina  Geological  and 
Economic  Survey.  The  test  consists  in  wet- 
ting the  thumb  and  placing  it  against  the  clay; 
if  the  clay  sticks  to  the  thumb  it  is  of  a  right 
quality  for  making  a  sand-clay  road.  If  it 
does  not  stick  to  the  thumb  it  is  safe  to  as- 
sume that  this  particular  clay  will  not  make 
a  good  binder.  In  general,  the  stickiest  clay 
and  the  sharpest  sand  available  should  be 
selected. 

Effects  of  Weather  Conditions  on  Sand- 
Clay  Roads.— The  winter  of  1911-12  in 
North  Carolina  was  exceptional  as  regards 
freezes,  rainfall  and  other  agencies  which 
cause  roads  to  deteriorate.  In  order  to  ascer- 
tain how  sand-clay  roads  stand  up  under  these 
conditions  inquiries  were  made  in  the  various 
counties  in  which  these  roads  had  been  built. 
The  results  of  the  inquiry  are  given  in  a 
bulletin  on  Highway  Works  in  North  Carolina 
issued  recently  by  the  State  Geological  and 
Economics  Survey.  .According  to  this  the 
sand-clay  roads  which  had  been  properly 
constructed  stood  up  well  under  the  adverse 
conditions.  In  cases  where  the  roads  failed, 
the  failure  was  ascribed  to  the  use  of  too 
much  clay  and  too  little  sand  in  their  con- 
struction. In  one  county  a  large  part  of  the 
roads  went  to  pieces  owing  to  the  fact  that 
the  sub-clays  were  used  in  separate  bottom 
layers.  In  a  number  of  these  failures  the 
sand  applied  on  top  was  not  sharp  or  clean 
and  no  harrowing  or  puddling  was  done,  the 
mixing  being  left  to  the  traffic. 

Wear    of    Creosoted    Wood    Blocks. — A 

portion  of  10th  St.  in  Minneapolis,  Minn.,  was 
paved  in  1902  with  creosoted  wood  blocks,  this 
being  the  first  pavement  of  this  type  to  be 
laid  in  the  city.  The  blocks  were  4-in.  South- 
ern yellow  pine,  treated  with  12  lbs.  of  "Kreo- 
dine  Oil."  The  blocks  were  laid  upon  a  6-in. 
natural  cement  foundation,  over  which  was 
spread  a  1-in.  cushion  of  sand.  The  blocks 
were  laid  at  an  angle  with  the  curb  of  about 
62°.  No  cross  expansion  joints  were  used,  but 
on  each  side  of  the  street  next  to  and  parallel 
to  the  curb  there  were  1-in.  expansion  joints. 
The  joints  as  well  as  the  space  between  the 
blocks  were  filled  with  paving  pitch  and  the 
street  was  finished  with  a  Vi-in.  coating  of 
sand  to  absorb  the  excess  pitch  on  top  of  the 
blocks.  In  a  paper  presented  last  week  at  the 
.\merican  Good  Roads  Congress,  Ellis  R. 
Dutton,  City  Engineer  of  Minneapolis,  Minn., 
states  that  the  first  pavement  has  proved  a 
complete  success,  as  there  has  been  practically 
no  repairs  on  account  of  the  blocks,  and  the 
wear  has  been  only  about  %  in.  up  to  the 
present  time.  Mr.  Dutton  also  states  that  in 
1011  he  took  out  sample  blocks  from  the 
pavement  laid  in  1003  on  3rd  .■\vc.,  south,  and 
found  that  the  yellow  pine  Mocks  showed  a 
wear  of  M  in.,  while  the  Norway  pine  blocks 
showed  a  wear  of  %  in.  These  blocks  had 
carried  exactly  the  same  traffic. 

Close  Jointed  Grouted  Granite  Block 
Pavement. — Newark,  N.  J.,  was  one  of  the 
lirst  cities  in  the  country  to  lay  any  con- 
siderable yardage  of  close  jointed  grouted 
granite  block  pavement.  On  Nov..  1  the  city 
had  '335,82.5  sq.  yds.  of  this  type  of  pavement, 
about  .8  mile  of  which  had  been  in  service 
three  years  and  3%  miles  in  service  for  at 
least  two  years.  In  a  paper  presented  at  the 
recent  convention  of  the  .-Xmcrican  Society  of 
Municipal  Improvements,  William  A.  Howell. 
Engineer  of  Streets  of  Newark,  stated  that 
these  pavements  are  wearing  exceedingly  well 
under  heavy  traflSc.  and  that  even  along  street 
railways  the  results  arc  good.  He  stated 
further  that  the  New  Hampshire  granites  ap- 
pear to  give  the  best  satisfaction  as  they  are 
soft  enough  to  wear  down  without  polishing 
.ind  becoming  slippery.  The  preparation  and 
application  of  the  grout  is  one  of  the  most 
important  features  in  producing  a  satisfactory 
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TABLE  I— COSTS   OF    KOAD   SUUFACE   TREATMENT   WITH   BITU.MINOrS   MATERIAL,  JAN.   1   TO  DEC.  31,   1911. 


Length 

Name  of  Road.  Maes. 

Eckhart  Mines-Garrett  Co.,  L 2.S6 

Standard  Oil   Warehouse  Section. . .  1.25 

Denton-Federalsbuig 0.68 

Denton-Federalsburg 3.63 

Denton-Federalsburg  0.40 

Denton-Federalsburg  2.6S 

Greensboro-Denton   2.94 

Sykesville-Eldersburg    2.59 

Nicodemus    1.00 

Conowingo-Porter's  Bridge 1.06 

Conowingo-Porter's  Bridge 2.06 

Rising  Sun-Calvert 1.04 

Rising  Sun-Calvert  2.22 

Elkton-Singerly    2.35 

LaPlata-Whlte  Plains  4.63 

Shiloh  Ch.— East  New  Market 2.61 

Shiloh  Ch.— East  New  Market 11 

East  New  Market-Mt.  Holly 1.80 

East  New  Market-Mt.  Holly 4.10 

Jefferson  Pike  3.00 

Oakiand-Thayerville    5.61 

St.  Ignatius  Ch.-Graf.  Shops 1.12 

Balto. -Washington,   Sections 1.18 

Belalr-Kalmla  0.51 

Cheslertown-Keiinedyvllle    3. 28 

Rockville-Gaithersburg     1.51 

Forestville-Marlboro    2.07 

District   Columbia-Charles  Co.   Line  2.75 

District   Columbia-Charles  Co.    Line  1.28 

District   Columbia-Charles   Co.    Line  1.79 

Marlboro    Road,    Section    1 1.31 

Centreville-Church   Hill    3.05 

Centreville-Church  Hill    3.14 

Mechansvllle-Leonardtown     5.34 

Mechansvllle-Leonardtown     3.49 

EUiston-Wye    Mills    4.95 

Salisbury-Mardella  Springs    1.78 

Salisbury-Mardella  Springs    1.80 

Salisbury-Mardella  Springs   1.29 

Salisbury-Mardella  Springs    2.33 

Berlin-Snow  Hill   4.36 

Berlin-Snow  Hill   3.41 


Width 

bt. 

14 
12-14-16 

14 

14 

14 

14 

14 
12-14 
12-14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

12 

14 
12-14 

14 

14 

14 
12-14 

14 

14 

14 

14 

12 

14 

14 

14 

14 

14 

14 

14 

14 

14 

12 

I.' 


Bituminous 
Material  Used. 

Fairfield  No.   2 

Trinidad   '".A."    

Asphaltoilene    

Ugite     

Asphaltoilene     

I'liniaad 


Total 

Cost. 

$1,177 

734 

283 

1,028 

in 

900 


ite     1.082 

Ugite     1.023 

Trinidad   ■■.V    40S 

Standard    No.    5 412 

Tarvia  "B"    669 

Standard     305 

Ugite     788 

Texas,    60    per   cent 881 

Ugite     1.650 

Texas.  60  per  cent 1,011 

Trinidad    "A"    ■19 

Texas.    60   per   cent 64 1 

Trinidad  "A"    1.453 

Gulf  Asphalt  "C" 381 

.\sphaltoilene    2,720 

Texaco    Special    5oO 

Standard   No.    5 241 

Texaco    Special    337 

Texas.   60  per  cent   1,07 1 

Trinidad   •■B"    1,368 

Ugite     748 

Trinidad   "A"    l.^lo 

Ind.    Retg.  Co.   Llq.  Asph 996 

Fairfield  No.  2 891 

Trinidad   "A"    482 

Ugite     1.186 

Ugite     1,092 

Standard   No.    5 l'"J" 

Standard   No.   5 667 

Fairfield  No.  2 1.498 

'J'rinidad    "A"    

Standard    No.    3 

Texas.  GO  per  cent 

Fairfield   No.   2 

.\sphaltoilene    

Ugite     


100.39 


692 
490 
652 
655 
.  1,738 
969 

$36,526 


Total 
Cost  per 
Sq.Yd. 
JO. 0504 
.0700 
.0503 
.0344 
.0520 
.0411 
.0446 
.0509 
.0525 
.0473 
.0396 
.0358 
.0431 
.0455 
.0433 
.0470 
.0427 
.0441 
.0431 
.0180 
.0591 
.0687 
.0247 
.0760 
.0399 
.1278 
.0440 
.0627 
.0948 
.0606 
.0524 
.0472 
.0424 
.0268 
.0272 
.0369 
.0472 
.0331 
.0617 
.0340 
.0567 
.0403 


Lbs. 


Jal.  per 

Grit  per 

Sq.Yd. 

Sq.Yd. 

Top  Dressing  Used. 

.4So 

4.66 

Limestone  and  Sandstone 

.668 

17.06 

Chips.' 

.500 

No  top  dressing. 

.427 

7.84 

Local   Sand.- 

.50 

No  top  dressing. 

.528 

9.63 

Local  Sand.= 

.570 

6.73 

Local  Sand.- 

.548 

7.33 

Pea  Gravel. = 

.570 

7.50 

Local  Sand.- 

.526 

11.32 

Stone  Chips.* 

.474 

No  top  dressing. 

,526 

10.02 

Chips.' 

.481 

10.08 

Chips.* 

.509 

5.87 

Local  Sand.« 

.600 

9.07 

Local  Gravel.' 

.533 

6.00 

Local  Sand.= 

.438 

6.00 

Local  Sand.= 

.520 

6.00 

Local  Sand.- 

.553 

3.80 

Local  Sand.= 

.380 

No  top  dressing. 

.500 

No  top  dressing. 

.520 

7.94 

%-inch  Gravel.' 

.400 

No  top  dressing. 

.472 

7. 85 

%-inch  Gravel.^ 

.480 

6.96 

Local  Sand.» 

.713 

31.57 

%-inch  Gravel.' 

.310 

9.97 

Local  Gravel." 

.490 

13.20 

Local  Gravel." 

.707 

30.43 

Local  Gravel." 

.442 

12.40 

Local  Gravel." 

.344 

11.30 

Local  Gravel." 

.318 

9.93 

Chips.' 

.540 

3.49 

Chips.' 

.332 

3.67 

Local  Sand.' 

.333 

4.15 

Local  Sand.' 

.515 

No  top  dressing. 

.54 

9.66 

Local  Sand.' 

.54 

9.00 

Local  Sand.' 

.726 

9.00 

Local  Sand.' 

.41 

9.00 

Local  Sand.' 

.515 

Sand  from  sides. ' 

.500 

No  top  dressing. 

'Passing    %-ln.    and    retained    on    No.    8   screen.        -'Sand,    medium    size,      nvashed    gravel;    average     %-in.      'Gra.iolithlc.    passing    %-in.    and    retained 

on  No.  10    screen.        "^Coarse   sand.       'Unscreened    gravel.         'fine  sand. 


grouted  close  jointed  granite  pavement.  In 
Newark  the  specitications  employed  are  those 
adopted  by  the  Association  for  Standardizing 
Paving  Specifications.  The  grout  mixture 
should  be  at  least  as  rich  as  1  part  cement  U> 
1  part  sand.  The  exact  proportions  depend 
upon  the  hardness  of  the  granite  used,  and 
the  quality  should  be  ascertained  by  experi- 
ments so  as  to  use  a  grout  which  will  wear 
down  uniformly  with  the  blocks.  Mr.  Howell 
in  his  paper  states  that  to  secure  a  good 
grouted  granite  block  pavement,  the  following 
points  should  be  kept  in  mind:  The  subgrade 
sliould  be  well  rolled  and  all  soft  places  elimi- 
nated. The  concrete  base  should  not  be  too 
rough  and  there  should  be  a  uniform  thickness 
of  2  ins.  of  sand  under  the  blocks.  The  blocks 
should  be  carefully  culled  and  well  rammed. 
A  small  percentage  of  loam  in  the  sand,  not 
over  .5  per  cent,  is  desirable  as  a  binder.  The 
sand  and  cement  should  be  mixed  in  the 
proper  proportions  and  the  mixture  con- 
tinually agitated.  The  Idocks  should  be  thor- 
oughly sprinkled  immediately  before  grouting. 
Grouting  should  not  be  attempted  during  cold 
weather;  good  results  in  the  latitude  of  New 
York  City  have  been  seldom  secured  after 
Nov.  15.  When  grouting  is  done  during  very 
hot  weather  the  finished  work  should  be 
covered  with  %  in.  of  sand  and  kept  moist. 
Traffic  should  be  kept  off  grouted  pavements 
for  at  least  seven  days  after  their  completion. 
Some  General  Costs  of  Concrete  in 
Small  Structure  on  Country  Roads. — The 
cost  of  concrete  in  culverts  and  other  small 
structures  in  country  road  work  will  vary 
somewhat  from  its  cost  in  town  or  on  large 
jobs.  A  main  point  of  difference  is  probably 
in  the  cost  of  materials  delivered  on  the  job. 
.\iiother  difference  comes  in  the  delay  and  ex- 
pense of  the  frequent  moving  of  the  plant 
from  one  point  to  another.  The  following 
general  costs  of  work  of  this  sort  are  given 
in  a  recently  issued  bulletin  of  the  Geological 
and  Economic  Survey  of  North  Carolina,  the 
figures  applying  to  conditions  in  that  state . 
The  cost  of  hauling  material  to  the  work  will 
be  near  30  cts.  per  cubic  yard  for  every  mile 
it  must  be  hauled,  .'^n  ordinary  wide  tread 
slat  bottom  wagon  bed  containing  1  cu.  yd.  is 
88  ins.  X  8%  ft.  x  12  ins.  in  size,  inside  di- 
mensions, and  is  usually  as  luuch  as  the  av- 
erage team  can  handle  over  bad  roads.  An 
inch  added  to  the  height  of  the  sideboards  in- 


creases the  capacity  of  the  bed  .083  cu.  yd. 
Loading  sand  or  gravel  into  a  wagon  bed  will 
cost  from  7  cts.  to  10  cts.  per  cubic  yard 
where  shovels  are  kept  busy,  but  may  cost  as 
high  as  15  cts.  wdien  the  driver  loads  his  own 
wagon.  .^  small  gang  with  four  good  men 
mixing  and  one  man  shoveling  material  into 
barrows  and  putting  on  water,  should  mi.x 
and  wheel  a  distance  of  40  or  .50  ft.,  from  8 
to  10  batches  or  (i  to  8  cu.  yds.  of  1  :"2%.  :.5 
concrete,  assuming  a  batch  contains  1  bbl. 
(  four  bags)  of  cement.  The  cost  of  this  mix- 
ing will  vary  from  8i.l  cts.  to  $1.15  per  cu.  yd. 
On  small  jobs  where  new  forms  are  required, 
the  cost  of  framing  and  erecting  the  forms 
will  never  be  less  than  $12  to  $15  per  M  ft. 
B.M.  of  lumber  used,  due  to  the  large  amount 
of  cutting  and  fitting  necessary.  On  larger 
jobs  the  cost  may  be  reduced  to  $8  to  $10  per 
M  ft.  B.M.  These  costs  are  much  less  when 
old  forms  are  used.  Lumber  will  cost  from 
$22.-50  to  $130.00  per  M.  ft.  B.M.  Steel  rods 
will  cost  from  1%  to  2M  cts.  per  pound,  de- 
livered in  most  sections  of  the  state.  The 
labor  cost  of  bending  and  placing  steel  is 
about  %  ct.  per  pound.  This  will  be  increased 
slightly  if  many  rods  greater  than  %  in.  in 
diameter  must  be  cut  cold.  The  cost  of  e.x- 
cavating  for  foundations  will  vary  from  50  to 
80  cts.  per  cubic  yard  in  dry  earth  and  will 
generally  vary  between  $1..50  and  $^3.00  per 
cubic  yard  where  small  puddle  cofferdaius  not 
over  li  ft.  deep  must  he  built.  Tearing  down 
forms,  finishing  and  cleaning  up  around  the 
work  will  usually  cost  about  10  cts.  per  cubic 
yard  of  concrete.  The  cost  of  moving  the 
plant  from  one  job  to  another  will  usually  be 
from  $10  to  $20,  where  the  plant  is  not  moved 
over  five  miles. 

Cost  of  Surface  Treatment  of  State 
Roads  in  Maryland. —  During  the  period 
Jan.  1-Dec.  31,  1011.  over  100  miles  of  state 
roads  in  Maryland  were  given  a  surface  treat- 
ment with  bituminous  materials.  The  work 
was  done  under  the  supervision  of  the  Main- 
tenance Division  of  the  State  Roads  Commis- 
sion. Table  T,  taken  from  the  recently  issued 
annual  report  of  the  commission,  shows  the 
cost  of  the  work.  These  cost  figures  include 
no  interest,  depreciation,  supervision  or  over- 
head charges.  All  of  the  roads  except  the 
.1-1  mile  Shiloh  Church— East  Market  section- 
were  given  two  treatments. 


Practice  cf  the  Illinois  Highway  Com- 
mission  in   the   Construction  of 
Waterbound  and  Bituminous 
Macadam. 

Some  features  of  tlu-  practice  of  the  Illinois 
State  Highway  Commission  in  the  construc- 
tion of  waterbound  and  bituminous  macadam 
were  described  by  T.  R.  .\gg,  Road  Engineer 
of  the  Commission,  in  a  paper  presented  last 
week  at  the  Third  -American  Good  Roads 
Congress.  .\n  abstract  of  Mr.  .\gg's  paper 
follows : 

In  the  work  of  the  Illinois  Highway  Com- 
niission,  it  has  been  found  that  with  the  soft 
hmestone  available,  the  size  ranging  from  2% 
ins.  to  -ji  ins.  is  most  satisfactory  for  the 
surface.  When  stone  of  such  a  size  is  used 
it  is  of  course  desirable  to  have  the  surface 
layers  made  up  of  fairly  uniform  pieces  and 
to  keep  them  free  from  i)ockets  or  patches  of 
the  finer  material.  This  can  be  secured  by 
harrowing  the  stone  thoroughly  after  it  has 
been  spread  by  means  of  a  heavy  stitT  toothed 
harrow.  The  harrowing  not  only  brings  the 
larger  ])ieces  of  stone  to  the  surface,  but 
shakes  down  any  pockets  or  patches  of  finer 
material  that  may  occur. 

A  great  many  waterbound  macadam  roads 
fail  to  give  satisfaction  because  they  were 
insufficiently  rolled.  Data  collected  in  the  con- 
struction of  about  125  miles  of  8-in.  water- 
bound  macadam  road  in  Illinois  show  that  on 
hmestone  macadam  there  should  be  at  least 
0.04  of  an  hour  of  rolling  for  each  square 
yard  of  macadam  finished  and  most  of  the 
rolling  should  be  done  before  any  screenings 
are  spread. 

If  screenings  arc  spread  before  the  stone 
has  been  thoroughly  rolled,  thev  only  serve  to 
.separate  the  larger  slones.  The  resulting  sur- 
face is  made  up  of  individual  stones  set  in  a 
pocket  of  screenings  and  is  not  as  durable  as 
one  made  of  stones  firmly  locked  together  by 
rolling  before  any  screenings  are  spread. 
Moreover,  if  the  screenings  are  rolled  drv 
much  the  same  result  will  be  obtained.  The 
screenings  should  be  washed  into  the  voids 
m  the  layer  of  stone  and  be  allowed  to  set 
before  luuch  rolling  is  done  on  them.  .A.fter 
the  stone  layer  has  received  about  all  the 
screenings  that  can  be  wished  into  it  and 
these  have  set  for  a  day  or  two,  the  surface 
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should   be   finished   by   rolHiig  and   sprinkhng. 

The  durability  of  the  surface  will  be  greatly 
enhanced  if  it  is  covered  to  a  depth  of  about 
%  in.  with  a  good  bonding  gravel.  Such  a 
gravel  should  range  from  %  in.  down  and 
should  contain  7.5  per  cent  of  hard  pebbles, 
the  remainder  being  sandy  loam.  The  hard 
pebbles  will  gradually  work  in  between  the 
stones  of  the  surface  and  will  add  materially 
to  the  wearing  properties.  In  addition,  ad- 
vantage will  be  taken  of  the  tendency  for 
colloidal  silicates  to  form  under  such  condi- 
tions, thereby  effecting  a  better  bond  to  the 
surface  than  could   otherwise  be  obtained. 

The  Illinois  Highway  Commission  has  been 
constructing  bituminous  macadam  by  follow- 
ing with  one  or  two  e.xceotions  the  same 
methods  tliat  would  be  pursued  up  to  the 
point  where  the  bituminous  surface  is  added 
in  building  a  good  waterbound  macadam  road. 

The  foundation  of  the  road  is  prepared  as 
carefully  and  in  exactly  the  same  manner  as 
for  a  waterbound  macadam.  The  crushed 
stone  is  placed  on  the  road  bed  in  layers  of  a 
thickness  which  will  permit  it  to  be  thorough- 
ly compacted  by  means  of  the  roller.  Usually 
the  roads  have  been  made  8  ins.  thick,  5  ins. 
of  which  is  in  the  lower  course  of  stone  and 
3  ins.  in  the  upper  course.  It  has  long  lieen 
the  practice  ainong  some  engineers  to  bond 
the  lower  course  of  a  waterbound  macadam 
road,  although  the  practice  is  not  at  all  gen- 
eral. In  the  construction  of  bituminous  ma- 
cadam roads,  however,  the  practice  of  bonding 
the  low-er  course  has  been  adopted.  The  up- 
per course  of  stone  is  placed  and  rolled  ex- 
actly as  if  it  were  the  uppper  course  of  a 
waterbound  macadam,  care  being  taken  to  key 
the  stone  together  thoroughly  by  rolling  so 
that  the  amount  of  voids  in  the  surface  will 
be  reduced  as  low  as  possible,  and  the  stones 
will  be  well  locked  together. 

If  a  road  is  being  constructed  of  hard  stone, 
such  as  trap  rock  or  granite,  then  the  upper 
course  might  be'  built  of  smaller  sized  pieces 
than  is  the  practice  of  the  Illinois  Highway 
Commission,  which  is  to  tise  the  same  size 
as  for  waterbound  macadam.  But  in  any 
case,  it  is  not  believed  that  bituminous  ma- 
cadam can  be  constructed  by  the  penetration 
method  successfully  if  the  upper  laver  con- 
sists of  pieces  much  less  than  those  ranging 
in  size  from  1  in.  to  1%  ins.  If  hard  materials 
of  this  class  are  used,  the  screenings  may  bo 
used  in  the  bituminous  construction  also.  The 
size   ranging  from   %   in.   to   Vj   in.   is   spread 


before  the  first  spreading  of  bitunnnous  com- 
pound, and  the  size  ranging  from  %  in.  to  Vt 
in.  free  from  dust  used  for  the  final  dressing. 

If  the  screenings  obtained  from  the  soft 
limestones  are  used  in  the  bituminous  con- 
struction, there  will  be  so  much  dust  present 
even  after  repeated  screenings  that  the  bitumi- 
nous application  will  be  seriously  aflfected  on 
account  of  the  presence  of  dust  which  will 
prevent  the  adhesion  and  penetration  of  the 
bituminous  binder.  Moreover,  the  small  par- 
ticles of  limestone  possess  such  a  small  wear- 
ing value  that  they  are  practically  worthless  in 
building  up  a  durable  surface.  For  that  rea- 
son, it  is  better  practice  to  use  two  sizes  of 
screened  gravel  in  the  bituminous  construc- 
tion, one  size  connnonly  known  as  binder 
gravel  ranging  in  size  from  •74  in.  to  %  in., 
washed  and  carefully  screened,  and  a  size 
known  as  torpedo  gravel,  ranging  from  %  to 
%  in.,  also  carefully  washed  and  screened. 
The  gravel  used  consists  of  smooth,  round  or 
angular  particles  and  is  very  hard. 

After  the  stone  for  the  upper  course  of  the 
macadam  has  been  rolled,  the  surface  voids 
are  partially  filled  with  the  34-in.  gravel  which 
is  whipped  into  the  surface  from  shovels  and 
the  entire  roadway  broomed  carefully  to  work 
the  gravel  into  the  voids  and  remove  the  ex- 
cess from  the  surface  of  the  stone.  The  sur- 
face of  the  macadam  is  then  treated  with  an 
application  of  about  1  gal.  of  bituminous  com- 
pound per  square  yard  of  surface,  the  binder 
being  spread  upon  the  surface  of  the  road 
with  a  special  pressure  spray  apparatus  de- 
signed by  the  commission.  This  apparatus 
consists  of  a  furnace  tank  wagon  capable  of 
withstanding  an  internal  pressure  of  100  lbs. 
per  square  inch,  equipped  with  a  manhole  for 
filling  and  a  pipe  at  the  rear  for  discharging. 
By  means  of  air  pressure  on  the  tank  the 
binder  is  forced  out  through  a  metal  hose 
to  an  "L"-shaped  pipe  nozzle  arranged  to 
discharge  directly  down  onto  the  road  sur- 
face. The  nozzle  is  equipped  with  a  steam  jet 
which  discharges  through  the  orifice  through 
which  the  bitumen  flows.  As  a  result  the 
binder  is  blown  out  in  a  fine  spray  and  strikes 
the  road  surface  with  considerable  force. 

Great  importance  is  placed  upon  the  neces- 
sity for  applying  the  binder  tmder  pressure  so 
as  to  insure  its  being  forced  down  into  the 
voids  in  the  surface  of  the  road.  .-Xt  the 
same  time,  the  steam  spray  blows  away  all 
dust  or  other  fine  materia!  wdiich  would  pre- 
vent adhesion  to  the  stone.     After  the  surface 


is  covered  with  the  binder,  the  macadam  is 
rolled  once  over  with  the  roller  wheels  wet  to 
prevent  sticking.  This  rolling  is  simply  to  re- 
place any  stone  that  may  have  been  disturbed 
in  the  course  of  applying  the  binder,  and 
after  rolling,  the  surface  is  smooth  and  even 
for  the  subsequent  treatment.  After  this 
rolling,  the  surface  is  sprinkled  with  the  %-in. 
gravel,  a  small  quantity  only  being  used  and 
the  gravel  being  worked  into  the  interstices 
between  the  stone  with  brushes,  but  an  ex- 
cess being  used  so  that  the  pieces  will  project 
slightly  above  the  level  of  the  limestone  of 
which  the  surface  is  composed. 

This  second  spreading  of  gravel  is  again 
covered  with  a  bituminous  compound  at  the 
rate  of  about  %  to  %  gal.  per  square  yard 
of  surface,  and  after  it  is  spread,  the  sur- 
face is  immediately  covered  lightly  with  the 
torpedo  gravel  and  rolled.  The  surface  is 
then  gone  over  with  the  third  spreading  of 
the  bituminous  binder,  the  quantity  used  de- 
pending upon  the  condition  of  the  surface, 
which  will  vary  considerably  with  the  size 
and  general  quality  and  characteristics  of  the 
gravel  used,  but  ordinarily  amounts  to  from 
V*  to  V2  gal.  per  square  yard  of  surface.  The 
surface  is  finally  covered  with  torpedo  gravel, 
rolled  and  opened  to  traffic.  In  the  construc- 
tion of  roads  in  this  way  a  layer  of  V4  to  % 
in.  in  thickness  is  built  up  on  the  surface  of 
the  stone,  this  layer  consisting  of  bituminous 
binder  and  hard  pebbles,  making  a  wearing 
surface  which  is  of  a  mastic  nature,  the  stone 
in  which  is  sufficiently  hard  to  withstand  a 
considerable  amount  of  wear. 

The  action  of  traffic  on  such  a  road  is  to 
wedge  down  the  gravel  pebbles  in  between 
the  limestone,  forming  a  crust  which  is  very 
hard  and  durable,  and  at  the  same  time  is 
smooth  and  affords  an  excellent  foothold  for 
horse-drawn  vehicles  and  a  very  satisfactory 
surface  for  the  use  of  automobile  traffic. 
L'sually  the  most  satisfactory  te.xture  has 
been  obtained  in  the  surface  of  the  road  when 
the  bituminous  compound  used  is  of  such  a 
nature  that  it  "bleeds"  or  exudes  during  hot 
weather.  A  road  built  with  such  a  compound 
works  up  into  an  excellent  surface,  but  some 
attention  must  be  given  to  it  after  the  road 
is  opened  for  traffic,  as  the  "bleeding"  will 
continue  for  two  or  three  weeks  or  longer  if 
the  weather  is  hot.  This  "bleeding"  however 
causes  no  inconvenience  if  the  road  is  kept 
under  observation  and  covered  lightly  with 
gravel  from  time  to  time  as  is  necessary. 


WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The    Design    and    Construction    of    a 
River   Intake   Pipe   Line,   at   Fort 
Myer,  Va.,  with  Special   Ref- 
erence to  the   Inverted 
Strainer  Used. 

Contributed    b.v   Leonard    S.    Doten,    Civil    Engi- 
neer,   Washington,    D.    C. 

Extensive  improvements  in  the  water  sup- 
ply system  of  Fort  Myer,  on  the  Potomac 
River  in  Virginia,  were  made  necessary  sev- 
eral years  ago  by  the  great  increase  of  water 
consumption  at  that  post,  .■\dditional  storage 
capacity  for  filtered  water  was  needed  and  a 
large  supply  of  raw  water  was  also  a  necessity 
in  order  to  allow  the  pumps  to  operate  at  a 
high  rate.  For  these  reasons  it  was  decided 
to  construct  an  elevated  steel  tank  of  about 
70,000  gals,  capacity,  thereby  increasing  the 
reservoir  capacity  appro.xitnately  oO  per  cent: 
also  to  make  certain  minor  improvements  in 
the  pumping  station  and  filter  house :  and  to 
construct  an  intake  pipe  line  out  into  the  Po- 
tomac River.  The  writer  prepared  plans  and 
specifications  for  all  the  foregoing  work. 

As  there  are  no  unusual  features  about  the 
pumping  equipment,  niters  and  distributing 
system,   these  will  not  be  discussed   in   detail. 

The  source  of  the  water  supply  is  the  Po- 
tomac  River.     The  old   intake  pipe  line  orig- 


inally connected  the  raw  water  well  with  the 
river  at  the  nearest  point,  but  several  years 
later  it  was  extended  up  the  river  to  a  point 
beyond  the  immediate  sources  of  contamina- 
tion. 

The  water  was  pumped  from  the  intake  well 
into  a  mechanical  filter  of  the  Jcweli  type 
from  which  it  flowed  by  .gravity  to  a  clear 
water  well.  Duple.x  steam  pumps  lifted  the 
filtered  water  from  the  latter  well  and  forced 
it  through  the  distributing  system  and  the  sur- 
plus, or  water  not  required  for  immediate  con- 
sumption, was  stored  in  elevated  steel  tanks 
at  a  distance  of  about  two  miles  from  the 
pumping  station.  .A.nother  filter  and  a  larger 
force  main  have  since  been  constructed. 

The  intake  line  extends  from  the  intake 
well  near  the  pumping  station  to  the  river, 
thence  along  the  18-ft.  contour  of  the  river 
bottom  to  a  point  approximately  .'iOO  ft.  from 
the  strainer  forming  its  upstream  terminus. 
From  this  point  it  slopes  downward  until 
a  depth  of  about  GO  ft.  below  mean  lovv  water 
is  reached.  The  intake  is  12  ins.  in  diameter 
and   approximately   3,000   ft.   in   length. 

It  was  decided  to  la^•  the  new  intake  nipe 
line  on  a  uniform  grade  and  to  provide  the 
inlet  end.  if  possible,  with  a  screening  device 
which  would  not  be  ciiokcd  up  with  silt  and 
suspended  vegetable  matter,  of  which  large 
quantities  are  carried  by  the  river.  Diic  to 
the   fact   that   the  old   intake   was  not  laid   in 


tlii^  inanncr  and  th.it  all  'U'  the  .-trainers  or 
filtering  devices  which  had  been  tried  had 
proved  to  be  failures,  the  old  line  had  frc- 
<iuently  been  clogged,  necessitating  an  inter- 
ruption of  service  while  it  was  being  flushed 
out  bv  water  from  the  distributing  system,  or 
while  an  old  strainer  was  being  replaced  by 
a  new  one. 

Other  factors  which  the  writer  took  into 
consideration  in  designing  the  strainer  and  se- 
lecting the  material  for  the  pipe  line  were  the 
possible  injuries  to  these  structures  resulting 
from  being  struck  with  heavv  water  logged 
timbers  and  trees  which  are  sometimes  carried 
downstream  by  the  swift  currents  during  high 
water,  especiallv  in  the  spring.  There  is  dan- 
ger also  of  the  pipe  being  struck  by  large 
pieces  of  rock  which  might  fall  from  the  deck 
of  passing  barges.  These  barges  arc  exten- 
sively used  in  transporting  rock  from  quarries 
nearby  to  points  down  the  river. 

The  foregoing  were  not  remote  possibilities 
as  it  has  been  reported  that  injuries  to  the 
old  line  from  these  causes  occurred. 

It  was  decided  to  use  steel  pipe  rather  than 
cast  iron,  not  only  on  account  of  its  cost  be- 
ing less,  but  because  of  its  greater  strength 
and  resistance  to  shock. 

The  pipes  were  lap-welded  steel  of  standard 
weight,  4!'  lbs.  per  ft.  The  land  portion  of 
the  line  was  laid  in  an  excavated  trench  at  a 
required    grade.      Long    slcevc-thrcadcd    ecu- 
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plings  were  used  to  connect  the  ends  of  the 
pipes. 

The  submerged  portion  of  the  line  was  con- 
structed in  sections  varying  from  60  to  65  ft. 
in    length,    using    similar    couplings    to    those 


1. 
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Fig.  1 — Plan  o.    Strainer  for   River  Intake 
for     Fort    Myer,    Va.,    Water    Works. 

specified  for  the  pipes  in  the  land  trench,  to 
join  the  ends  of  the  pipes.  The  ends  of  these 
sections  were  provided  with  standard  screw 
flanges.  The  sections  were  joined  together  by- 
means  of  special  flexible  ball  joints  having 
flanged  ends.  In  making  up  the  joints  be- 
tween the  sections  and  ball  and  socket  specials 
corrugated  lead  gaskets  were  used. 

The  sections  in  the  submerged  portion  of 
the  line  were  joined  together  on  the  deck  of 
a  scow,  and  then  lowered  into  place  as  the 
scow  was  drawn  ahead.  The  flexible  joints 
admitted  of  proper  adjustment  for  alignment 
and  grades. 

All  joints  were  tested  and  made  tight  under 
60  lbs.  per  sq.  in.  pressure  before  the  work 
was  completed  and  accepted.  This  required 
the  services  of  a  diver  as  many  of  the  joints 
leaked  when  the  pipes  were  in  place  on  the 
bottom  of  the  river. 

-Attention  is  particularly  called  to  the  in- 
verted type  of  strainer,  illustrated  in  Figs.  1 
to  3.  This  strainer  was  designed  to  meet  the 
unusual  conditions  required  for  this  service. 
Two  of  these  strainers  were  used,  one  on  the 
new  intake  and  one  on  the  old  pipe  line,  it 
having  been  decided  to  retain  the  latter  line 
in  service.  A  gate  valve  was  placed  on  each 
line  in  advance  of  the  strainer  in  order  to  fa- 
cilitate  the   testing  of   the  lines. 


intake  pipe,  consequently  there  would  be  little 
tendency  for  leaves  and  matter  of  similar  na- 
ture to  pass  through  the  screen,  they  being 
carried  past  by  the  river  current  instead ;  the 
screens  are  readily  accessible  for  cleaning; 
sand  or  silt  cannot  collect  under  the  strainer 
to  such  an  extent  as  to  close  the  entrance  to 
it  because  of  the  erosive  effect  of  the  current 
passing  under  the  vertical  cylinder. 

From  information  obtained  by  a  diver,  who 
had  examined  the  bottom  of  the  river  in  the 
vicinity  of  the  proposed  locations  for  strain- 
ers, it  was  known  that  the  bottom  was  of 
rock  or  hardpan  formation  more  or  less  cov- 
ered with  sand  or  soft  mud.  It  was  con- 
cluded, therefore,  that  the  large,  heavy  foot 
plates  shown  in  Fig.  1  would  be  adaptable  for 
use  under  such  conditions  and  would  at  the 
same  time  assist  in  anchoring  the  structure  in 
place. 

Provision  was  made  in  the  specifications  for 
the  use  of  rich  concrete  deposited  in  sacks,  if 
required,  in  the  formation  of  footings  and 
anchorages  for  foot  plates.  In  addition  to  this 
old  steel  rails  and  concrete  were  also  to  be 
used  in  forming  a  secure  anchorage  for  the 
up-stream  leg  of  the  strainer. 

Fortunately  when  the  strainers  were  placed 
the  conditions  were  such  as  to  admit  of  the 
work  being  carried  out  as  planned  without 
any   material   modification. 

The  new  intake  line  has  now  been  in  con- 
tinuous service  for  nearly  seven  years  and  has 
proved  very  satisfactory.  It  is  the  writer's 
opinion  that  properly  proportioned  screens  ar- 
ranged in  a  similar  manner  to  those  here  illus- 
trated would  prove  effective  where  vertical  or 
inclined  screens  have  with  difficulty  been  main- 
tained in  good  operating  condition. 


falls  in  from  the  sides  of  the  hole  while  the 
casing  is  being  "worked."  In  addition,  the  ex- 
cessive strain  on  the  casing  from  "working" 
it  sometimes  causes  it   to  part,   with   serious 

results. 


Methods  and  Cost  of  Drilling  in   the 
California  Oilfields. 

Contributed    by  A.    T.    Parsons.    Civil    Engineer, 
Bal^ersfleld,  Calif. 

There  are  few  lines  of  engineering  activity 
where  there  are  greater  initial  costs,  greater 
risks  and  greater  variation  in  unit  costs  than 
in  oil  well  drilling,  and  in  the  California  fields 
these  characteristics  are,  if  anything,  accen- 
tuated. 

Well  drilling  methods  throughout  the  Cali- 
fornia fields  fall  into  three  general  classes, 
cable  tools,  cable  tools  with  a  circulator,  and 
rotary  tools.  Drilling  by  the  first  method  con- 
sists substantially  of  alternately  raising  and 
dropping  a  heavy  bit,  the  action  being  similar 
'to  that  of  a  churn  drill.  At  intervals,  usually 
after  drilling  5  ft.  of  hole,  the  bit  is  pulled 
out  of  the  hole  and  a  bailer  run  in  to  re- 
move the  pulverized  material. 

The  formations  throughout  the  various  fields 
are  such  that  wells  must  be  cased  all  the  way 
down.     Each    size    of   casing    is    carried    ap- 
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Fig.   2 — Side   Elevation   and   Vertical   Section    Through   Cylinder  of   Fort   Myer   Intake. 


This  type  of  strainer  possesses  the  following 
advantages  over  the  usual  designs :  It  is 
strong;  it  cannot  be  clogged  with  silt  or  any 
matter  carried  in  susoension  as  the  screens  are 
very  effectively  protected;  the  velocity  of  flow 
through  the  lower  screen  is  very  low  on  ac- 
count of  the  relatively  large  size  of  screen 
compared  with  the  cross  sectional  area  of  the 


proximately  as  far  as  the  friction  on  the  out- 
side will  allow.  As  this  friction  increases 
it  becomes  difficult  to  advance  the  casing  at 
all,  and  it  is  usually  necessary  to  pull  it  back 
a  short  distance  and  then  try  to  force  it 
ahead.  This  is  called  "working  casing"  and 
much  time  is  consumed  in  the  process,  and 
also  in  cleaning  out  the  material  which  usually 
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Fig.  3 — Details  at   Sections  AA  and   BB 
of  Fig.  2. 

When  the  friction  on  the  casing  becomes  so 
great  as  to  make  further  advance  inadvisable 
the  casing  is  "landed."  jircferably  on  some 
hard  stratum.  .-Xnother  string  or  succession 
of  joints  of  casing,  small  enough  to  fit  in- 
side the  first  string,  is  then  started  in  the 
hole  and  carried  down  by  the  same  methods 
until  it  becomes  necessary  to  land  that  string. 
It  is  not  unusual  for  a  deep  wrll  to  have  five 
or  even  six  strings  of  casing  in  the  hole  by 
the  time  it  is  completed. 

The  disadvantages  of  the  cable  tools  method 
of  drilling  have  led  many  operators  using  this 
method  to  install  a  water  circulating  system  as 
an  adjunct.  Water  is  pumped  down  the 
casing,  and  it  rises  on  the  outside  of  the  casing 
to  the  surface.  In  this  way  it  is  intended  to 
get  rid  of  the  pulverized  material  without  bail- 
ing, and  by  maintaining  a  clearance  between 
the  casing  and  the  sides  of  the  hole  to  keep 
the  former  free  from  friction.  When  the 
casing  is  kept  close  to  the  bit  the  former  ob- 
ject is  usually  accomplished,  but  as  a  joint  of 
casing  is  about  20  ft.  long,  it  will  readily  be 
seen  that  the  bit  must  some  of  the  time  be 
more  than  20  ft.  ahead  of  the  casing.  The 
removal  of  the  pulverized  material  is  seldom 
accomplished  satisfactorily.  Whether  the  cas- 
ing is  kept  free  or  not  depends  largely  upon 
chance.  Sometimes  a  uniform  stream  of  wa- 
ter ascends  around  the  entire  periphery  of 
the  casing,  maintaining  a  good  clearance,  but 
more  often  the  water  follows  a  comparatively 
small  opening  on  one  side  of  the  casing  and 
the  rest  of  the  casing  is  "frozen"   tight. 

Just  as  the  action  of  the  cable  tools  is  sim- 
ilar to  that  of  a  churn  drill,  the  action  of  the 
rotary  tools  is  similar  to  that  of  an  auger. 
.A  sharp-edged  piece  of  steel  the  width  of  the 
diameter  of  the  hole,  called  a  rotarv  bit,  is 
attached  to  a  string  of  pipe  considerably  small- 
er than  the  size  of  the  hole.  This  is  called 
the  drill  pipe.  The  drill  pipe  is  revolved  and 
this  motion  is  imparted  to  the  rotarv  bit 
which  cuts  the  hole.  A  thick  solution  of 
muddy  water  is  pumped  through  the  drill  pipe, 
which,  rising  on  the  outside  of  the  casing. 
serves  the  double  purpose  of  carrving  awav 
the  pulverized  material  and  of  "walling  off" 
porous  stratifications  which  might  otherwise 
cave  in  the  hole.  Casing  is  put  in  the  hole 
all  at  one  time,  instead  of  joint  by  joint,  as  is 
usual  with  the  other  methods. 

In  most  wells  one  or  more  water-bearing 
strata  are  encountered  before  the  oil-bearing 
stratum  is  reached,  and  unless  this  water  is 
shut  off  it  will  follow  down  along  the  outside 
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of  the  casing  into  the  oil-bearing  stratum, 
lormmg  an  emulsion  with  the  oil,  rendering 
It  unsalable  until  removed.  The  method  of 
shutting  this  water  off  varies  in  particular 
cases,  but  the  general  idea  is  the  same  in  all. 
After  all  the  water  sands  have  been  passed 
and  the  casing  landed  on  some  hard  stratum 
a  thick  solution  of  cement  is  pumped  down 
through  the  casing  and  out  along  the  outside 
so  as  to  form  an  impervious  ring  around  the 
outside  of  the  casing  and  prevent  the  passage 
of  any  water.  The  cement  is  allowed  a 
sufficient  time  to  harden  before  drilling  is  re- 
sumed. This  process  necessitates  another 
string  of  casing  being  used  to  continue 
drilling,  as  the  first  string  is  fixed  and  im- 
movable. Shutting  off  water  is  usually  done 
just  above  the  oil-bearing  stratum,  and  most, 
though  not  all,  operators  using  the  rotary  tools 
continue  drilling  into  the  oil  sand  with  the 
cable  tools. 

The  initial  cost   for  equipment  is  consider- 
able.   For  drilling  with  cable  tools  it  is  some- 
what as  follows : 
Derrick  and  rig  irons,  complete..  $1  000 

Boilers    $    500  to  $1,000 

Drilling   engine    $    300 

Cordage  and  drilling  lines $    500  to  $1000 

Bits,  bailers  and  other  tools $1,250  to  $2,000 

Sundries    $    5O0 


Total    say  $4,000  to  $6,000 

The  cost  depends  mainly  on  the  depth  of 
the  well.  When  using  a  circulator  about 
$1,500  should  be  added,  the  main  items  being 
two  pumps  and  probably  another  boiler. 

Of  this  equipment,  derrick,  boiler,  engine 
and  some  of  the  smaller  stuff  will  be  used 
after  the  well  is  producing.  How  much  of  the 
rest  of  the  equipment  will  be  available  for 
use  on  another  well  depends  mainly  on  the 
depth  of  the  well  and  general  drilling  condi- 
tions. With  some  deep  wells,  where  bad  luck 
has  been  experienced,  practically  everything 
will  be  worn  out  and  it  may  be  necessary  to 
buy  more  tools,  while  with  some  shallow  wells 
most  of  the  outfit  can  be  used  on  several  wells 
in  succession. 

Where  the   rotary  tools  are  used   for  most 
of   the  drilling  and   the  well  is  finished  with 
the  cable  tools  the  outlay  for  equipment  will 
be   about   as   follows : 
Derrick  complete  with  rig  irons..  $1,000 

Boilers    $1,500 

Engine    $    300 

Cordage  and  drilling  lines $    500  to  $1,000 

Bits,  small  tools,  etc $1,000  to  $l,.i00 

Pumps    J    750 

Rotary  table,   swivels,  etc $1,500 


Total     $6,000  to  $7,000 

As  most  rotary-drilled  wells  are  in  compara- 
tively deep  territory,  the  value  of  the  equip- 
ment saved  is  usually  small. 

Electric  power  is  coming  into  favor  for 
pumping  producing  wells,  the  results  so  far 
indicating  a  saving  both  for  labor  and  power. 
Some  operators  are  using  it  for  drilling  also, 
but  the  extremely  variable  load  conditions  in 
drilling  are  a  drawback.  Up  to  the  present 
time  electric  power  has  not  affected  drilling 
costs  appreciably. 

Where  steam  is  used  from  a  central  plant 
separate  boilers  are,  of  course,  unnecessary. 
However,  the  loss  of  steam  in  lines  several 
hundred  feet  long,  usually  not  insulated,  is 
very  great,  and  the  economy  of  a  central  plant 
is  sometimes   doubtful. 

Where  no  bad  luck  is  experienced,  the  main 
factor  determining  the  cost  of  casing,  is  the 
depth  of  the  well.  The  cost  per  foot  in  wells 
drilled  either  with  the  cable  tools  or  with  a 
circulator,  will  vary  from  about  $2  for  some 
shallow  wells,  to  $5  or  $(>  for  wells  of  maxi- 
mum depth.  Where  rotary  tools  are  used,  it 
is  seldom  that  as  many  strings  of  casing  are 
needed  as  with  the  other  methods  in  a  deep 
well  but  the  cost  of  drill  pipe,  about  75  cts.  per 
ft.,  should  be  added,  as  this  is  seldom  of  much 
value  after  drilling  one  well.  Cost  of  casing 
and  drill  pipe  will  probably  average  from  $2.50 
to  $4..50  per  ft. 

The  other  main  items  of  expense:  labor, 
fuel  and  water,  varv  almost  directly  with  the 
actual  time  of  drilling.  In  those  districts 
where  good  boiler  water  is  abundant,  the  lat- 
ter item  is  inconsiderable,  but  many  of  the 
California  fields  are  situated  in  a  desert  coun- 
try where  the  scanty  local  supply   is  heavily 


mineralized,  and  good  boiler  water  must  be 
brought  in  from  a  distance.  Under  these  con- 
ditions, the  cost  of  water  will  vary  from  $,3  to 
$10  a  day,  the  cable  tools  using  the  least  water 
and  the  notary  the  most,  the  quantity  also  in- 
creasing somewhat  w^ith  the  depth  of  the  hole. 

Cost  of  fuel  will,  as  a  rule  vary  from  $2 
to  $G  a  day,  varying  practicallv  in  the  same 
way  as  cost  of  water.  Twelve-hour  shifts  are 
the  almost  universal  rule  in  the  oil  fields. 
Where  the  cable  tools  are  used,  two  men  work 
on  a  shift,  and  the  daily  cost  for  labor  is  $22. 

With  a  circulator  the  labor  cost  is  usually 
the  same,  although  sometimes  a  third  man 
takes  care  of  the  boilers  and  the  labor  cost  per 
day  is  $28  to  $30.  Five  men  are  emploved  on 
a  shift  in  using  the  rotary,  and  the  labor  cost 
is  $35  to  $40.  Overhead  charges,  superintend- 
ence, office  expense,  etc.,  are  so  variable  that 
it  is  difficult  even  to  approximate.  Probably 
from  $2  to  $5  a  day  for  each  well  would  cover 
the  cost  where  the  property  is  well-managed. 
In  using  the  rotary,  the  thick  clay  used  to 
"mud  up"  the  hole  must  sometimes  be  hauled 
several  miles,  and  the  cost  of  this  will  aver- 
age $5  a  day. 

To  sum  up,  for  the  daily  operating  cost  not 
including  casing,  we  have  the  following  : 

Cable 
,    ,  tools.       Circulator.  Rotary. 

I-abor    $22  $22-$30         $35-$40 

Fuel  and  water.  . .  $  5-$10  $  7-$12  $10-$15 
Superintendence  ;  $  2-$  5  $  2-$  5  $  2-$  0 
Mud   0  0  $5 


Total    $29-$37         $31-$47         $47-$65 

Fifty  feet  or  even  more  of  hole,  has  some- 
times been  made  with  cable  tools,  but  it  is 
probable  that  10  to  15  ft.  a  day  is  much  nearer 
the  average,  particularly  with  the  deeper  wells. 
Whether  the  circulator  increases  actual  drill- 
ing speed  in  the  long  run  is  still  a  matter  of 
dispute.  It  is  probable  that  in  some  forma- 
tions, the  increased  speed  of  drilling  is  suffi- 
cient to  more  than  compensate  for  the  in- 
creased cost,  while  in  other  formations  it  is 
not.  Where  the  formation  is  favorable  and 
no  very  bad  luck  is  experienced,  the  rotary 
tools  will  sometimes  make  200  ft.  a  day,  and 
will  average  30  to  40  ft.  But  where  harder 
formations  are  encountered,  progress  is  much 
slower,  and  crooked  holes  are  common.  In 
very  hard  formation  the  rotary  method  is  con- 
fessedly a  failure. 

For  wells  less  than   1,500   ft.   deep  in  most 
formations,    the    entire    cost    of   drilling   with 
cable  tools  is  about  as  follows : 
Equipment,    including    depreciation    on 

stuff  used  again  $1.50-$  3 

Casing  $      2-$  3 

Labor,   etc $      2-$  4 


Total      $5.50-$10 

Whether  a  circulating  system  would  be  ad- 
visable with  such  a  well  is  doubtful,  and  very 
few  advocates  of  rotary  drilling  would  advise 
using  that  method  for  such  a  comparatively 
shallow  hole. 

For  depths  over  l.,500  ft.  the  following  table 
of  drilling  costs  is  substantially  correct  under 
ordinary  conditions: 

Cable 

tools.       Circulator.  Rotary. 
Equipment,        inch 

depreciation    $1.50-$  3         $  2-$  3         J  2-$  3 

Casing  $  2-$  6         $  2-$  C         $  2-$  o 

Labor,    power,   su- 
perintendence, 
etc $  2-$  4         $  2-$  4     $1.50-$  3 

Total    $5.50-$13         $  C-$13     $5.50-$U 

Distance  from  a  railroad  point  will  add  con- 
siderably to  most  of  the  items  making  up  the 
cost  of  drillin.?.  Drilling  in  a  new  field  is 
always  more  expensive  than  in  a  well-known 
field. 

The  figures  apply  where  management  is 
good  and  no  uncommonly  bad  luck  is  expe- 
rienced. Instances  of  the  bad  luck  which  may 
occur  almost  any  time  are  the  loss  of  the  bit 
in  the  hole,  parting  of  the  casing,  failure  to 
cement  off  water,  etc.  There  are  many  wells 
in  the  fields  which  have  cost  $20  and  even  $30 
per  ft.  to  drill. 

Application  has  recently  been  made  by  Mr. 
J.  C.  Barrett  and  the  -vriter  for  patent  on  a 
method  of  drilling  which,  it  is  expected,  will 
obviate  many  of  the  difliculties  of  deep  well 
drilling.    A  description  of  the  method  follows : 


An  ordinary  derrick  is  erected  and  equipped 
and  3  cellar  about  10  ft.  square  and  25  to  30 
ft.  deep  dug  below  the  derrick.  In  this  cellar 
is  placed  a  rotary  table  driven  by  an  engine  at 
the  surface.  Drilling  is  done  with  the  cable 
tools,  the  drilling  line  passing  through  the 
swivel,  and  at  the  same  time  the  casing  is  kept 
free  and  advancing  by  continually  rotating.  A 
tee  in  the  swivel  connects  with  the  circulating 
pumps,  the  arrangement  of  the  circulating  sys- 
tem in  general  being  the  same  as  with  the  cir- 
culator except  that  the  circulating  water  is 
either  drained  from  the  cellar  to  a  sump  and 
from  there  pumped  to  the  surface,  or  else 
pumped  directly  from  the  cellar,  an  auxiliary 
pump  being  used  in  either  case.  The  casing  is 
fitted  with  a  special  saw-tooth  shoe,  whose 
teeth  terminate  in  grooves  assisting  the  circu- 
lation. The  shoe  is  made  with  a  flare  so  as 
to  ream  out  a  hole  somewhat  larger  than  the 
casing,  insuring  clearance  along  the  sides  of 
the  hole.  Under  ordinary  conditions  the  shoe 
can  fo!*3w  within  6  or  8  ft.  of  the  bit.  When 
the  casing  is  advanced  sufficiently  to  permit  of 
adding  another  joint,  the  swivel  is  unscrewed 
the  bit  raised  from  the  hole,  a  joint  of  casing 
added,  the  swivel  and  tools  returned,  and 
drilling  resumed.  This  should  ordinarily  be 
the  only  time  when  the  tools  are  not  actually 
at  work  at  the  bottom  of  the  hole.  While  bail- 
ing is  unnecessary  with  this  method,  a  sample 
of  the  formation  may  be  obtained  whenever 
desired  with  but  little  loss  of  time,  by  letting 
the  bit  get  a  little  in  advance  of  the  casing, 
and  using  a  bailer  in  the  usual  way.  This  ob- 
viates one  great  difficulty  of  rotary  drilling, 
the  impossibility  of  knowing  what  formations 
are  being  passed  through. 

The  cost  of  equipment  using  this  method 
will  be  somewhat  as  follows: 

Derrick  complete   Jl  000 

Boilers    $1,500 

2    engines    $    £00 

Cordage  and  drilling  lines $    750  to  Jl.OOO 

Bits,  small  tools,  etc $1,250  to  $2,000 

Sundries    j    500 

Pumps    Jl,00O 

Rotary  table,   etc $1500 

Digging  cellar  and  timbering $    200 

1 

Total   $7,300  to  $8,300 

As  friction  on  the  casing  would  be  prac- 
tically eliminated  each  string  of  casing  could 
be  carried  further  and  there  would  be  fewer 
strings  of  casing  in  the  hole  than  when  using 
the  ordinary  cable  tools.  It  is  probable  that 
the  cost  of  casing  would  range  from  $2  to 
$4.50  per  ft.  according  to  the  depth  of  the  hole. 

Three  men  would  be  used  on  a  shift,  and  it 
is  probable  that  the  best  results  would  be  ob- 
tained when  three  instead  of  two  shifts  were 
worked.  The  labor  cost  would  be  $30  to  S45  a 
day.  Fuel  and  wMter  would  be  about  $15  a 
day,  and  overhead  charges  would  be  the  same 
as  with  other  methods.  Part  of  the  equipment 
would  probably  be  serviceable  for  another 
well. 

In  absence  of  any  records  as  to  drilling 
speed,  the  best  guide  is  probably  a  comparison 
with  the  cable  tools.  It  is  generally  admitted 
that  after  allowing  for  time  lost  in  bailing, 
working  casing,  cleaning  hole,  etc.,  the  cable 
tools  are  not  actually  at  work  at  the  bottom  of 
the  hole  more  than  6  or  S  hours  out  of  the  24. 
while  with  the  method  under  discussion,  it 
should  be  possible  to  keep  them  working  20 
or  22  hours.  With  this  fact  in  view,  it  does 
not  seem  extravagant  to  claim  that  30  or  40 
ft.  of  completed  hole  should  be  averaged. 

Drilling  cost  on  a  well  two  thousand  or  more 
ft.  deep  would  probably  be  about  as  follows : 

Equipment,   Including  depreciation $2.50-$3 

Casing    J2-$4 

Labor,  power,  etc $1,50-$!. 50 

Total   $6-$9.S0 

The  somewhat  grcatrr  cost  of  installation 
renders  this  method  inadvisable  for  shallow 
territory  and  it  is  probable  that  there  would  be 
no  appreciable  saving  over  the  cable  tools  with 
wells  up  to  1,500  ft.  in  depth.  There 
arc  also  some  localities  where  the  veiy  soft 
formation  is  particularly  favorable  to  rot.irk' 
drilling.  With  these  exceptions,  the  method 
under  discussion  should  give  hclirr  results  at 
.1  lower  cost  than  any  method  now  in  use  in 
the  fields, 
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Methods   Employed  in   Increasing  the 
Height  of  an  Earth  Dam  with  Res- 
ervoir in  Service  at  Green- 
wich, Conn. 

Tlie  design  and  construction  methods 
adopted  in  increasing  the  length  and  heighth 
of  an  earth  dam  at  Greenwich,  Conn.,  with 
the  water  works  reservoir  in  service,  were 
described  by  Sheldon  E.  Minor  in  a  paper  be- 
fore the  Connecticut  Society  of  Civil  Engi- 
neers. Mr.  Minor's  description  is  here  given 
substantially  as  published  in  the  Proceedings 
of  the   Society. 

The  Greenwich  Water  Company,  which 
supplies  water  to  the  town  of  Greenwich  and 
to  the  villages  of  Port  Chester  and  Rye,  New 
York,  obtains  its  supply  from  three  different 
sources;  (1)  Putnam  Lake,  an  impounding 
reservoir  on  Horse  Neck  Brook,  has  a  water 
shed  of  1.T5  square  miles  and  a  storage  ca- 
pacity of  570,U00,000  gals.  (2)  RoCkwood 
Lake,  an  impounding  reservoir  on  the  west 
branch  of  Brothers  Brook,  has  a  water  shed 
of  1  square  mile  and  a  storage  capacity  of 
460,000,<J0O  gals.  (3)  By  means  of  a  diversion 
dam  known  as  Brush's  Dam,  on  Pipen  Brook, 
a  branch  of  the  Mianus  River,  the  water  from 
a    shed   of    1.7    square    miles    is   diverted   into 


Putnam  Lake  was  built  in  1880  with  a  stor- 
age of  190,000,000  gals.,  and  the  owners  be- 
lieved that  they  had  an  unlimited  supply  for 
all  time  In  1888  the  dam  was  raised  5  ft. 
and  the  storage  increased  to  280,000,000  gals. 
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Crete  and  frozen  material  for  refilling  the  cut 
made  through  the  dam  for  laying  the  new 
waste  and  supnlv  mains.  Concrete  was  mixed 
1  -.IVz  :5  for  foundation  and  1 :2  ;4  for  walls, 
operating   floor   and   roof.      Foundation,   floor 


Fig.    1 — Relative    Location   of   Water   Works 
Reservoirs    at   Greenwich.    Conn. 

Rockwood  Lake  through  a  20-in.  cast  iron 
main.  The  storage  of  the  reservoir  formed 
tv  Brush's  Dam  is  only  about  14,000,000  gals. 

Putnam  Lake  is  located  about  four  miles 
■directly  north  from  the  Borough  of  Green- 
wich and  has  a  flow  line  elevation  of  .300  ft. 
above  mean  low  water  of  Greenwich  Harbor. 
Rockwood  Lake  is  about  %  mile  northeast 
of  Putnam  Lake,  has  a  flow  line  elevation  of 
326  ft.  and  the  water  can  be  drawn  directly 
into  Putnam  Lake  through  a  20-in.  cast  iron 
main  laid  through  the  ridge  dividing  the  wa- 
ter sheds.  Brush's  Lake  is  about  two  miles 
northeast  of  Rockwood  Lake  and  has  a  flow 
line  elevation  of  362  ft.  The  connection  with 
Rockwood  is  through  a  main  of  20-in.  cast 
iron  pipe. 

The  Greenwich  'Water  Co.,  formed  about 
1879  by  four  wealthy  residents  of  Greenwich, 
primarily  to  obtain  water  for  their  own  use 
and  incidentally  to  supply  any  of  their  neigh- 
bors who  might  be  persuaded  to  overlook 
their  prejudices  in  favor  of  wells,  has  had  the 
usual  experience  of  water  companies  in  grow- 
ing communities  and  its  history  has  been  a 
continuous  race  between  supply  and  demand, 
with  demand  often  in  the  lead. 
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Fig.     2— Section     Through     New     Dam     and     Gate    House. 


Rockwood  Lake  was  built  in  1803  with  a  stor- 
age of  360,000  gals.;  the  dam  was  raised  3  ft. 
in  1900,  increasing  the  storage  to  460,000.000 
gals.,  and  the  dam  at  Brush's  built  to  divert 
the  waters  of  Pipen  Brook  into  Rockwood 
Lake.  , 

At  this  time  it  was  evident  that  additional 
sources  of  supply  must  be  developed  and 
plans  were  made  to  raise  Putnam  Lake  dam 
91/2  ft.  to  elevation  300,  increase  the  storage  to 
570,000,000  gals,  and  divert  into  the  lake  the 
water  from  4%  square  miles  of  the  water 
shed  of  the  East  Branch  of  the  Byram  River 
through  a  tunnel  about  4,000  ft.  long.  This 
would  give  the  company  a  storage  of  more 
than  1.000,000,000  gals,  and  a  tributary  water 
shed  of  about  9  square  miles.  Owing  to  de- 
lays connected  with  the  ri<Tht-of-way  and 
riparian  rights  the  tunnel  has  not  been  built, 
but  it  is  hoped  to  have  it  completed  during 
the  coming  vear. 

Figure  1  shows  the  relative  location  of  reser- 
voirs. As  a  rule  water  is  drawn  from  Put- 
nam Lake  direct  to  the  filter  plant  located 
about  %  mile  below  the  dam,  but  in  case  of 
emergency  it  can  be  drawn  direct  from  Rock- 
wood Lake  through  a  16-in.  main,  laid  from 
the  20-in.  main  connecting  the  two  lakes,  along 
the  east  shore  of  Putnam  Lake  and  connect- 
ing with  supply  mains  just  below  the  dam. 
The  inlet  pipes  through  the  dam  into  the  gate 
house  were  so  located  and  so  small  that  they 
could  not  at  times  furnish  the  amount  of 
water  required  and  it  was  decided  that  it 
would  be  better  to  build  a  new  house  than 
to  make  the  necessary  additions  and  altera- 
tions to  the  old  one. 

The  new  gate  house  is  located  on  the  in- 
side toe  of  the  dam,  is  hexagonal  in  shape, 
built  entirely  of  concrete  and  has  maximum 
inside  dimensions  of  11  ft.  by  13  ft.  6  ins. 
Equipment  comprises  a  24-in.  blow-ofif  pipe, 
.30-in.  supply  pipe  with  12-in.  by-pass,  3  inlet 
openings  at  different  levels,  each  opening  24 
ins.  by  .36  ins.,  2  cylinder  screens  and  the  fix- 
tures necessary  for  operating  valves  and 
screens. 

During  the  summer  months  the  demand  for 
water  required  the  use  of  supply  mains  from 
both  lakes  and  construction  was  not  begun 
until  October  of  1909,  when  the  amount  of 
water  necessary  could  be  supplied  by  the 
emergency  main  from  Rockwood  Lake.  Put- 
nam  Lake   was   emptied   and   the   gate   house 


and   roof   were   reinforced   with   twisted   steel 
rods.     Walls  were  not  reinforced,  and  were  3 
ft.   thick   from   foundation   to   operating   floor 
and   1   ft.  thick  from   floor  to  roof.     'Ihe  ar- 
rangement  of   screens   is   different    from   that 
usually   adopted  and   has   proved   so   satisfac- 
tory in  operation  that  a  description  may  be  of 
interest   to   those   connected   with    water   sup- 
ply  engineering   and   management.     The   sup- 
ply main  is  brought  through  the  floor  of  the 
gate  house  by  a  (|uarler  bend  so  laid  that  the 
opening  is  parallel   to  and   about    1    ft.   above 
the  floor.     Surrounding  the  pipe  is  a  concrete 
table  with  top  just  below  too  of  supply  pipe. 
A  3-in.   steel   shaft   suspended    from   a   stand 
on  the  operating   floor  extends   down   into   a 
socket  .5   ins.   deep   in   the  concrete   table.     A 
%-in.   cast    iron    plate,    faced   on   the   bottom 
with   a   %-in.   brass   plate,   is   attached   to   the 
shaft   so   as   to    just   clear   the   mouth   of   the 
supply    main.      The    plate    has    two    circular 
openings  of  same  diameter  as  the  supply  main. 
.\ltached  to  plate  are   duplicate  guide   frames 
extending    to    under    side    of    operating    floor. 
Each  guide  frame  consists  of  6  vertical  brass 
bars  1  in.  square  and  held  together  by  lV4-in. 
by  %-in.  brass  rings  spaced  5  ft.  apart.     The 
screens  arc  cylinders  4  ft.  long,  2  ft.  in  diam- 
eter and  made  of  brass  wire  cloth  on  a  brass 
frame.     Screen  wires  are  No.   14   Stubs  gage 
and  laid  three  to  the  inch.     Screens  are  coun- 
ter wieghted  and  raised  and  lowered  by  ropes 
leading  from  hoists  on  floor  of  operating  floor 
over   pulleys   hung  in   the   roof.     Screens   arc 
changed  by  turning  the  shaft  and  the  opening 
in  supply  mains  is  at  all  times  covered  by  a 
screen    or    the    plate    supporting    the    screen 
guides. 

Before  raising  the  dam  it  was  necessary  to 
stop  a  considerable  leakage  that  came  through 
the  side  walls  of  the  spillway,  which  was 
faced  with  ashlar  masonry  and  located  in 
the  dam  about  7.')  ft.  from  the  westerly  end. 
This  was  accomplished  by  excavating,  while 
the  lake  was  dry,  a  trench  to  rock  for  the 
full  length  of  the  spillway  and  for  10  ft.  on 
each  side  and  backing  up  the  old  rubble  ma- 
sonry core  wall  with  a  concrete  wall  from  2 
to  2%  ft.  thick.  No  leakage  showed  when  the 
lake  filled.  The  dam  was  of  earth  with  a 
rubble  masonrv  core  wall,  and  at  elevation 
290.5  was  560  ft.  long,  25  ft.  high,  15  ft.  wide 
on  top,  inside  slope  2  ft.  horizontal  to  1  ft. 
vertical,  and  outside  slope  1%   ft.,  horizontal 
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Fig.   3 — Section   Through   New  Spillway. 


foundations  put  in  without  a  cofferdam. 
While  the  expense  of  the  dam  w^as  saved,  it 
was  not  clear  gain,  as  cold  weather  came  be- 
fore the  work  could  be  finished  and  extra  pre- 
cautions were  necessary  to  avoid   frozen  con- 


to  1  ft.  vertical.  As  raised  to  elevation  300 
it  is  040  ft.  long,  34%  ft.  high,  30  ft.  wide 
on  top,  inner  slope  1%  ft.  horizontal  for  up- 
per 15  ft.  and  2  ft.  horizontal  to  1  ft.  ver- 
tical  for  the  balance,  outer  slope  2   ft.  hori- 
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zontal  to  1  ft.  vertical.  .-Vs  the  outer  slope 
was  finished  a  filling  largely  of  stones  was 
placed  along  the  toe  for  a  width  of  30  ft. 
and  to  elevation  '28ti,  forming  a  berm  on 
which  is  located  the  public  highway.  The  new 
dam   is  shown   in   section   Fig.  2. 

The  area  to  be  covered  by  the  new  embank- 
ment was  stripped  to  hard  bottom  of  all  vege- 
table matter,  loam  and  soft  material.  New 
material  was  spread  in  4-in.  layers,  cleared 
of  all  stones  exceeding  2  ins.  in  diameter, 
dampened  when  necessary  and  thoroughly 
rolled.  A  weighted  grooved  roller  drawn  by 
horses  was  first  used,  but  the  work  was  not 
satisfactory  and  the  contractor  substituted  a 
10-ton  steam  roller  with  much  better  results. 
Places  inaccessible  to  the  roller  were  thor- 
oughly tamped  with  iron  tampers.  The  core 
wall  was  carried  up  to  the  new  grade  with 
concrete  mi.xed  1 :2%  :.5  and  tied  to  the  old 
wall  with  concrete  wings  lapping  down  in 
inverted  U  form  for  S  ft.  on  each  side.  The 
>5ld  spillway  was  abandoned  and  a  new  one 
built  at  the  extreme  west  end  of  the  dam.  The 
new  spillway,  see  Fig.  3,  has  a  concrete  roll- 
way  and  wing  walls  and  discharges  into  a 
channel  which  joins  the  brook  about  200  ft. 
below  the  dam.  On  the  inner  slope  the  old 
riprap  was  removed  to  a  level  4  ft.  below 
the  old  flow  line.  The  new  riprap  18  ins. 
thick  and  carefully  placed  started  at  that  level 
and  was  carried  up  on  a  slope  of  iVi  ft.  hori- 
zontal to  1  ft.  vertical.  No  flatter  slope  could 
be  used  on  account  of  the  position  of  the  core 
wall.  Inquiry  will  be  made  as  to  why  the 
dam  was  not  widened  on  the  inside  sufficiently 
to  allow  the  usual  2  or  2Vz  to  1  slope.  This 
could  not  be  done  with  water  in  the  lake,  and 
if  water  had  not  been  in  the  lake  at  that  time 
it  would  have  been  advisable  for  the  officials 
of  the  company  to  reside  at  a  considerable 
distance  from  Greenwich.  .Another  way 
would  have  been  to  build  practically  a  new- 
dam,  with  a  new  core  wall  built  up  from  the 
foot  of  the  old  dam  and  using  the  old  dam 
entirely  on  the  inside  slope  of  the  new  work. 
This  would  have  involved  a  large  increase  in 
cost  both  for  construction  and  land  damages. 


he.  individually,  is  being  victimized  by  a  small 
minority,  and  that  you  are  striving  only  to 
increase  his  supply  of  water,  and  you  have 
won  his  support. 

The  water  meter  is  unpopular  only  where 
it  is  unknown;  but  it  is  always  unpopular 
there. 

TWO    ERRORS    AT    THE    ROOT    OF    THE    POPULAR    OP- 
POSITION   TO     METERS. 

.■\t  the  root  of  the  popular  opposition  to 
meters,  there  are  two  fundamental  errors,  and 
1  have  tried  to  correct  these  by  means  of  the 
accompanying  diagrams,  F'igs.  1  and  2, 

h>n)r  Xo.  1  :  that  the  meter  seeks  to  re- 
strict the  use  of  water. 

Error  No.  2:  that  most  of  us  are  wasting 
water,  and  that,  therefore,  the  meter  is  ap- 
plied as  a  discipline  to  most  of  us. 

The  public  very  naturally  thinks  of  the 
meter  as  a  mean  throttling  device,  adopted  for 
the  purpose  of  stinting  the  public  in  the  use 
of  the  water  it  pays  for,  and  thus  forcing  the 


An  Effective  Presentation  of  the  Argu- 
ments in  Favor  of  Metering 
All  Water  Services. 

In  recent  issues  of  this  journal  we  have  dis- 
cussed the  educational  work  which  is  being 
done  in  Philadelphia  with  a  view  to  conserv- 
ing the  supply  of  filtered  water.  For  some 
years  Philadelphia  has  been  the  only  city  in 
the  United  States  in  which  the  use  of  water 
meters  was  forbidden.  .-Vn  efl'ort  is  being 
put  forth  by  the  present  administration  to 
place  the  filtered  water  supply  of  the  city 
upon  a  metered  basis. 

In  discussing  the  efforts  of  the  present  ad- 
ministration to  introduce  meterage  in  Phila- 
delphia, Mr.  John  C.  Trautwine.  Jr..  speaking 
before  the  City  Clul).  criticised  the  administr.'J- 
tion  for  its  apologetic  and  defensive  attitude 
in  presenting  its  arguments  in  favor  of  water 
meters.  Mr.  Trautwine  stated  that  the  ad- 
ministration does  not  seem  to  recognize  the 
strength  of  its  position,  and  does  not  put  its 
best  foot  forward. 

It  will  be  remembered  that  Mr.  Trautwine 
was  Chief  of  the  Water  Bureau  in  189.")-il  and 
at  that  time  advocated  the  installation  of  wa- 
ter meters.  He  has  advocated  meters  ever 
since,  and  in  his  recent  talk  liefore  the  City 
Club  he  presented,  in  a  very  effective  manner, 
the  arguments  in  favor  of  metering  all  water 
services.  Very  probably  others  who  are  ad- 
vocating meterage  in  various  cities  will  nntl 
Mr.  Trautwine's  statement  of  the  argument 
for  meters  useful,  since  the  same  resistance 
must  he  overcome  in  every  city  not  yet 
metered.  The  following  is  the  substance  of 
his  remarks : 

The  average  citizen  is  but  languidly  ui- 
terested  in  the  troubles  of  the  water  bureau  or 
of  the  city.  If  the  supply  is  iasufticient,  he 
says:  'Well,  why  don't  the  authorities  build 
additional  plants?'  and  he  does  not  object  to 
this  until  the  bills  begin  to  come  in,  in  the 
shape  of  increased  taxes.     But  show  him  that 
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Fig.    1 — Present    Distribution    of    Water    Be- 
tween   15    Consumers    in    Philadelphia 
on    Flat    Rate. 

llore  than  half  the  water  pumped  is  wasted 
t.y  less   than  om'-tifth  of  the  people. 

Fig.   2 — Probable   Distribution   of   Water   Be- 
tween the   Same  Consumers  if  Placed 
on   Meter  Rate. 

Reduction  of  bills  and  increased  pressure  en- 
courages liberal  use  of  water. 

The  three  tall  lines  in  Fig.  1  represent,  by- 
scale,  the  water  consumptions  of  the  few  per- 
sons who,  by  wasting  more  than  we  use.  deprive 
us  of  the  full  supply  we  pay  for. 

In  both  figures,  the  short  lines  represent  the 
water  consumptions  of  the  non-wasters,  who  are 
in  a  majority  of  at  least  four  to  one,  but  who 
allow  the  minority  to  rob  them. 

In  Fig  2,  these  short  lines  are  longer  than  in 
Fig.  1.  illustrating  the  fact  that  the  water,  at 
present  wasted  by  the  few,  will  be  saved,  by 
the  meter,  and  given  to  the  many. 


consumer  to  pull  the  Department  out  of  a 
hole. 

1  f  it  were  true  that  the  meter  sought  to 
restrict  the  use  of  water,  then  the  meter 
ought  to  be  unsparingly  condemned.  Water 
{  for  use)  should  be  'as  free  as  air.'  If  the 
Department  says  merely  that  the  meter  will 
not  restrict  the  use  of  water,  it  is  using  only 
half  its  annnunition.  and  the  less  effective 
Iialf.  Ihe  meter  ciirounijies,  promotes  and 
i)nri'ases  the  use  of  w-atcr. 

t)n  the  left  of  the  diagram,  I'ig.  1,  the  l-"> 
short  lines  represent  the  (|uantities  of  water 
used  b\-  as  many  Philadcli)hia  consumers 
taken  at  random;  while  the  three  long  lines 
represent  the  quantities  now  thrown  away, 
unused,  by  3  out  of  1"),  or  1  out  of  ■"). 

On  the  ri.ght  side.  Fig.  2  (representing 
conditions  with  meters),  the  increased  lengths 
of  the  short  lines  indicate  how  the  meter  in- 
creases the  use  of  water,  by  saving  the  oceans 
now  wasted  by  a  few,  and  distributing  tlieni 
to  all   for  use. 

The  result  is  a  liberal  supply  at  better 
pressures  and  of  better  qu.dity.  for  the  filters 
need  not  then  be  over-driven,  as  they  now  are 
The  pumps  also  need  not  be  over-driven,  and 
thev  will  be  able  to  stop  occasionally  for 
needed  repairs.  The  coal  bill  will  be  cut  ui 
two;  and,  perhaps  most  important  of  all,  the 


expenditure  of  millicns   lor  additional  works, 
already  needed,  will  be  indefinitely  postponed. 

On  the  score  of  health,  it  is  often  objected 
that  the  meter  will  lead  our  poorer  people  to 
be  sparing  in  the  use  of  water;  but  this  ob- 
jection is  removed  by  the  'minimum  charge" 
(half  the  present  schedule  charge),  which 
every  metered  consumer  must  pay,  however 
little  water  he  takes,  and  which  is  5*1  adjusted 
that,  in  general,  he  will  have  taken  all  he  can 
possibly  use  and  enjoy,  and  will  have  done  a 
little  wasting  besides,  before  the  meter  begins 
to  register  against  him.  The  meter  (in  mu- 
nicipal domestic  service)  is  aimed  only  at 
useless  waste,  not  at  the  use  of  water. 

"The  sole  excuse  for  the  appearance  of  the 
'water  snakes'  of  l^fri-Q  (corporations  seeking 
to  obtain  control  of  the  City's  water-works) 
was  that  the  City  was  supposed  to  be  unable 
to  furnish  water  in  sufficient  quantity  and  oi 
proper  quality,  whereas  she  was  furnishing 
more  than  twice  as  much  as  was  needed ;  and. 
if  she  had  stopped  the  w-aste,  she  could  easily 
have  filtered  the  product. 

"I  must  take  issue  with  Mr.  Birkinbine 
when  he  says  that  the  City  should  clean  her 
own  skirts,  by  stopping  all  w-aste  from  the 
mains,  before  seeking  to  curtail  domestic 
waste.  Why  should  not  the  two  refurms 
proceed  simultaneously:' 

■'The  impression  prevails  that  the  domestic 
consumption  is  small,  compared  with  the  man- 
ufacturing consumption;  whereas,  if  the  en- 
tire manufacturing  consumption  were  cut  off. 
it  would  probably  not  reduce  the  total  con- 
sumption by  one  tenth.  .\  large  manufactory 
does  of  course  use  much  water;  but  such  es- 
tablishments are  few,  compared  with  our  300.- 
OuO  dwellings. 

"The  great  sinner  is  one  small  dwelling  out 
of  five,  with  its  waste  going  on  24  hours  each 
day,  and  36-5  days  in  the  year. 

POINTS    FOR    THE    UEPAKTMENT    TO    EMPH.^SIZF_ 

"The  two  points,  then,  which  I  would  have 
the  Department  emphasize  are:  I.  The  ma- 
jority of  our  consumers  uses  water  reason- 
ably, and  is  being  victimized  by  a  small 
majority,  which  does  all  the  wasting  but  does 
not  profit  by  it ;  and  2.  the  meter,  far  from 
restricting  the  use  of  water,  encourages,  pro- 
motes, and  increases  that  use." 


Unit  Costs  of  Filtering  Water  in  Four 

Slow  Sand  Plants  at  Philadelphia. 

The  data  here  given  with  reference  to  the 
unit  costs  of  filtering  water  in  four  slow-  sand 
plants  at  Philadelphia  are  abstracted  from  the 
annual  report  of  the  Bureau  of  Water  for 
1911.  The  Queen  Uine  plant  was  not  put  in 
service  until  the  first  of  December,  so  no  re- 
sults are  here  given  for  that  plant.  The  costs 
and  other  operation  dat.i  follow  for  the  four 
plants  in  service  in  ISHl: 

Upfer  Roxhorough  Filters— This  plant  com- 
prises a  storage  reservoir  giving  a  sedimen- 
tation period  of  9.71  days,  eight  covered  filter 
beds,  and  a  covered  clear  water  basin.  The 
average  rate  of  filtration  throughout  the  year 
was  238,000.000  gals,  per  acre  per  day.  The. 
average  cost  of  filtration  was  $"2.98  per  1.0<X).- 
000  gals,  which  included  Go  cts.  per  l.i>)<l,i>i>>> 
gals,  for  the  laboratory  cost.  The  a\er.ii;e 
cost  given  includes  all  items  connected  with 
the  operation  of  the  station,  but  docs  not  in- 
clude the  cost  of  pumping  water  from  the  stor- 
age reservoir  to  the  filters.  The  average  num- 
ber of  cleanings  for  the  year  w.-ts  five  for  c.icli 
filter.  The  average  amount  filtered  between 
cleanings  was  1.59.320.000  gals,  per  acre.  The 
filters  were  washed  for  the  entire  year  by  the 
Brooklyn  method.  The  cost  of  lalxir  and 
wash  water  was  •">"  cts.  per  l.lHW.OOO  gals,  of 
water  filtered,  ami  1.87i>  gals,  of  wash  water 
were  required  per  1,00«),000  gals,  filtered.  The 
results  of  the  preliminary  sedimentation  in  the 
storage  reservoir  are  very  good,  the  turbiditv 
being  reduced  from  -Jo  to  17  by  the  sedimonta 
tion.  The  filter  removed  90,9  per  cent  of  the 
bacteria  in  the  raw  water  drawn  from  the 
.Schuvlkill  River, 

l.o-ver  Koxl'orougli  rillers—ThU  plant  con- 
sits  of  a  storase  reservoir  which  gives  a  sedi- 
mentation period  of  1.'29  days,  five  covcrcil 
filter  beds,  eleven  preliminary  filter  tanks,  and 
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a  covered  clear  water  basin.  The  average 
rate  of  filtration  was  3,800,000  gals,  per  acre 
per  dav.  The  filters  were  ooerated  at  a  rate 
of  508,000,000  gals,  per  acre  per  24  hours.  The 
cost  of  operation,  including  the  preliminary 
filters,  but  not  including  the  cost  of  the  wash 
water,  was  $5.5.5  per  1,000,000  gals,  filtered. 
This  figure  includes  85.4  cts.  for  laboratory 
expense.  The  preliminary  filters  were  oper- 
ated at  an  average  cost  of  $2  per  1,000,000 
gals,  of  water  filtered  by  the  sand  filters.  The 
sand  filters  were  washed  for  the  entire  year 
by  the  Brooklyn  method,  the  number  of  wash- 
ings averaging  12.8  per  filter.  The  average 
time  between  scrapings  was  26.2  days,  and  the 
average  amount  filtered  between  cleanings  was 
107,560,000  gals,  per  acre.  The  average  re- 
duction of  tlie  bacteria  in  the  raw  water  was 
99.73  per  cent.  The  corresponding  figure  for 
reduction  of  turbidity  was  99.82  per  cent. 
These  figures  refer  to  the  complete  treatment. 

Belmont  Filters.— This  station  is  composed 
of  a  sedimentation  basin  giving  1.69  days'  sedi- 
mentation, preliminary  filters  consisting  of  9 
filter  tanks  having  a  capacity  of  40,000  gals. 
per  24  hours,  18  covered  sand  filters,  and  a 
covered  clear  water  basin.  The  filters  were 
operated  at  an  average  rate  of  293,000,000  gals, 
per  acre  per  24  hours.  The  preliminary  filters 
were  started  on  Oct.  23,  1907.  They  were  op- 
erated at  a  rate  of  75,000,000  gals,  per  acre 
per  24  hours  this  year,  and  have  materially  in- 
creased the  length  of  runs  or  time  between 
scrapings  of  the  slow  sand  filters  without  any 
decrease  in  efficiency. 

The  cost  of  operation  was  $2.90  per  1,000,- 
000  gals,  filtered,  which  included  a  charge  for 
operation  of  the  preliminary  filters  and  for 
laboratory  expenses,  the  cost  of  preliminary 
filtration  being  52  cts.  per  1,000,000  gals,  and 
the  laboratory  charge  33  cts.  per  1,000,000  gals. 
The  reduction  in  turbidity  and  bacteria  by  the 
action  of  the  preliminary  filters  was  44.4  per 
cent    and   48.0   per   cent,   respectively. 

There  were  151  runs  or  cleanings  during  the 
year;  142  of  these  runs  were  on  filters  cleaned 
by  the  Brooklyn  method  and  nine  by  the  other 
methods.  The  average  length  of  runs  was 
40.18  days,  the  amount  filtered  between  runs 
being  94,146,000  gals.,  or  125,194,000  gals,  per 
acre.  While  the  length  of  runs  and  quantity 
filtered  with  the  Brooklyn  method  was  not  so 
large  as  with  the  usual  method,  it  proved 
economical  on  account  of  the  short  time  it  was 
necessary  to  have  the  bed  out  of  service,  the 
low  labor  cost  of  cleaning  and  the  saving  in 
not  having  to  replace  the  sand. 

Seventeen  filters  were  operated  for  the  en- 
tire vear  by  the  Brooklyn  method.  The  items 
of  cost,  etc.,  in  the  process  of  cleaning  were 
as  follows ; 

Number  of  runs 142. 

Average  length  of  runs,  days 40.4 

Average  m.  g.   filtered  per  run 94. 5d 

Average  m.  g.  filtered  per  acre  per  run...  125.  a 
Average  cost  of  water  to  wash  per  m.  g. 

filtered     0.05 

Average  cost  ot  labor  to  wash  and  spade 

per  m.  g.  filtered 0.55 

Total  cost  ot  washing  and  spading  sand  in 

place  (water  and  labor)  per  m.  g.  filtered  0.60 
Average  gallons  water  used  to  wash  sand 

in  place  per  m.  g.  filtered 4.109 

One  filter  was  operated  during  the  year  by 
the  "Nichols   Separators"  method. 

Number  of  runs ,-oo 

Average   length   of   runs,    days '''■''? 

Average    m.    g.    filtered    per    run 88.02 

Average  m.  g.  filtered  per  acre  per  run.. 117.05 
Average    cost    of    labor,    scraping,    raising 

and   spading   per   m.    g 0.262 

Average  cost  of  labor  washing  per  m.   g. 

filtered    0.266 

Average  cost  of  water  per  m.  g.  filtered..  O.Oi 
Average    cost    per    m.    g.    labor,    spading, 

scraping,    washing,    water,    etc 0.55 

Average    gallons   of   water    used    to    wash 

per  m.  g.  filtered 1.336 

Depth  of  sand  scraped  per  run,  inches....     1.42 
Cu.    yds.    sand   scraped   per   m.    g.    filtered     1.590 
Dailv  average  turbidity  of  applied  water..   14.0 
Daily  average  bacteria  in  applied  water..   21.630 

Comparing  the  efHuent  from  the  Belmont 
filters  with  the  applied  water,  the  reductions 
were  as  follows : 

Per  cent. 

Average  reduction,  turbidity 99.34 

Average  reduction,  bacteria 99.19 

Comparing  the  efficient  from  the  plain  sand 


filters    and    the    water     from     the     Schuylkill 
River,  the  reductions  were  as  follows: 

Per  cent. 

Average  reduction,  turbidity tt'lt 

Average  reduction,  bacteria as. do 

A  Blaisdell  Filter  Washing  Machine  in- 
stalled in  1909  for  cleaning  the  preliminary  fil- 
ters has  been  in  operation  for  the  entire  year, 
and  has  been  of  great  benefit  to  the  filters. 

Torresdalc  Filters.— The  Torresdale  Filter 
Station  consists  of  65  0.75  acre  covered  beds, 
a  covered  clear  water  basin,  preliminary  filter 
plant  consisting  of  120  concrete  tanks,  approx- 
imately 60x20  ft.  each,  containing  1,140  sq.  It. 
of  filtering  surface,  with  a  capacity  of  240,- 
000,000  gals,  of  water  per  24  hours;  a  low  lift 
pumping  station,  containing  eight  40,000,000 
gal.  centrifugal  pumps;  three  150  K.  W.  gen- 
erators and  four  sand  washing  pumps,  with 
full  complement  of  boilers,  economizers,  me- 
chanical stokers,  etc. 

The  amount  of  water  filtered  during  the  y^ear 
was  equivalent  to  an  average  rate  of  4,270,- 
000  gals,  per  acre  per  day.  The  entire  cost 
of  operation,  not  including  the  expenses  of 
the  low  lift  pumping  station,  or  the  cost  of  the 
wash  water,  which  are  included  m  the  expen- 
ses of  the  pumping  station,  and  which  amount- 
ed to  $2.17  per  1,000,000  gals,  of  water  filtered, 
was  $1.66  per  1,000,000  gals  of  water  filtered, 
making  the  total  expense  of  pumping  the  water 
from  the  river  and  filtering  it,  $3.83  per  1,000,- 
000  gals,  filtered,  a  reduction  of  16  cts.  over 
1910.  Of  this  amount  28  cts.  was  for  operat- 
ing the  preliminary  filters,  and  16.8  cts.  the 
cost  of  the  laboratory.  The  filters  are  oper- 
ated at  rates  approximating-  6,000,000  gals,  per 
day  per  acre. 

The  number  of  runs  or  cleanings  was  less 
than  ten  per  filter  pei:  year,  and  the  average 
length  between  cleanings  was  35.33  days. 

The  standard  method  of  cleaning  adopted 
for  1911  was  washing  the  sand  in  the  filters 
by  ejectors  and  Nichols  Separators,  the  cost  of 
which  was  as  follows : 

Number  of  cleanings  by  Nichols  method  613. 

Average  lengths  of  runs,  days 35.31 

Average   m.    g.    filtered   per   run 121.21 

Average  m.  g.  filtered  per  acre  per  run..  161.61 

Cost  of  water   to  wash  per  m.   g 0.01 

Cost  to  rake,  scrape  and  wash  per  m.  g., 

labor     0.62 

Total  cost  to  clean 0.63 

Average  gallons  water  used  to  wash  per 

m.    g 1,924. 

Cubic   yards  scraped   per  m.   g.   filtered..        1.62 

Average  turbidity  of  applied  water 5. 

Average   bacteria  in   applied  water 2,610. 

The  resanding  was  done  during  the  vear 
by  Bureau  labor,  using  Nichols  Separators. 
There  were  replaced  11,017  cu.  yds.  in  filters, 
at  a  cost  of  30.6  cts.  per  cu.  yd. 

Comparing  e  effluent  from  the  Torresdale 
final  filters  with  the  water  taken  from  the 
Delaware  River,  the  reductions  were  as  fol- 
lows: 

Per  cent. 

Average    reduction,    turbidity 99.58 

Average  reduction,  bacteria 99.67 

The  Torresdale  preliminary  filters  were 
placed  in  service  on  Jan.  21,  1909,  and  since 
this  date  all  water  filtered  by  the  sand  filters 
has  passed  through  these  filters.  They  nor- 
mally filter  at  the  rate  of  80,000,000  gals,  per 
acre  per  day,  but  have  given  satisfactory  re- 
sults from  rates  of  100,000,000  gals,  per  acre 
per  day.  The  daily  average  reductions  in  tur- 
bidity and  bacteria  for  the  year  were  66.98 
and  '65.45  per  cent,  respectively.  The  average 
turbidity  of  the  annlied  water  to  the  pre-filters 
was  16  and  the  maximum  97.  The  per  cent 
of  wash  water  used  for  the  year  averaged 
0.57  per  cent  of  the  amount  filtered.  The 
number  of  cleanings  for  the  pre-filters  was  an 
average  of  190  cleanings  to  each  filter,  or 
about  1.9  days  between  cleanings  for  the  year. 


Waterworks  at  Sarnia,  Ont. — The  citi- 
zens of  Sarnia,  Ont.,  have  voted  to  spend 
$240,000  in  moving  their  waterworks  plant 
from  down  town,  2  miles  north  on  the  shore 
of  Lake  Huron.  A  large  filtration  plant  will 
be  installed  at  this  point.  The  water  supply 
at  present  is  obtained  through  an  intake  pipe 
extending  700  ft.  into  the  St.  Clair  River. 


The  New  Method  of  Sludge  Disposal 
Adopted  at  Oldham,  England. 

Contributed  by  James  A.  Seager,  St.  Andrews. 
Bristol,  England. 
The  new  means  of  sludge  disposal  which 
has  been  adopted  at  the  recent  extension  of 
the  Oldham  sewage  treatment  works,  Eng- 
land, is  of  a  very  interesting  nature  as  it 
marks  a  new  departure  in  the  treatment  of 
sewage  sludge.  The  method  consists  first  of 
drying  the  sludge  in  specially  arranged  me- 
chanical dryers  and  secondly  the  extraction 
of  grease  by  means  of  chemicals  and  the  use 
of  superheated  steam  in  patented  retorts,  the 
residue  being  discharged  as  a  dry  powder. 
The  fatty  matter  consists  largely  of  stearine 
and  palmitin,  and  the  residue  contains  nitro- 
gen, phosphoric  acid  and  potash  and  about 
40  per  cent  organic  material.  Experiments 
have  proved  it  to  be  a  useful  manure  and  its 
dry  and  practically  odorless  nature  renders 
it  a  very  convenient  material  for  distribution. 
The  process  which  has  been  developed  by  Dr. 
J.  Grossmann,  a  consulting  chemist  of  Man- 
chester, efifects  the  saving  of  the  cost  of  lime 
and  press  cloths  as  compared  with  the  existing 
systems  while  the  sale  of  the  products  re- 
duces considerably  the  cost  of  working.  More- 
over, the  dried  material  when  mixed  with  a 
small  amount  of  coke,  is  readily  combustible 
and  can  be  used  in  the  furnaces  under  the 
dryers,  the  residue  being  burnt,  after  which 
it  is  a  hard  clinker. 

As  a  result  of  careful  investigation  a  plant 
for  dealing  with  the  whole  of  the  sludge  has 
now  been  erected.  The  building  in  which  the 
plant  IS  housed  is  120  ft.  by  45  ft.  by  30  ft. 
high  from  the  floor  level  to  eaves,  or  46  ft. 
to  the  ridge  of  the  roof.  It  is  divided  by  a 
strong  concrete  floor  into  an  upper  and  lower 
workshop.  The  upper  room  contains  six  pat- 
ent drying  machines  arranged  in  pairs  with 
their  brick  work  casing,  fire  places,  flues,  etc. 
These  dryers  are  iron  cylinders  provided  with 
internal  arrangement  moved  by  gearing  and 
pulleys  in  such  a  way  that  the  crude  wet 
sludge  entering  at  one  end  is  gradually  moved 
to  the  other  and  in  its  passage  is  deprived  of 
its  water  so  that  upon  being  discharged  it  is 
in  a  dry  state.  The  water  which  is  given  ofJ 
as  steam  passes  through  iron  pipes  into  a 
small  furnace  which  has  the  function  of  burn- 
ing any  offensive  matter  which  might  be  given 
off,  the  products  of  combustion  passing  into 
the  chimney.  A  hopper  is  placed  above  each 
dryer  and  connected  with  the  inlet  part  of 
the  dryer  in  such  a  way  that  only  a  measured 
quantity  of  wet  sludge  can  pass  through  in  a 
given  time.  Similarly  on  the  outlet  of  the 
dryer  another  arrangement  allows  only  a 
measured  quantity  of  dry  sludge  to  discharge. 
The  dryers  are  arranged  in  three  pairs,  and 
there  are  therefore  three  hoppers  in  a  row  on 
each  side  of  the  building.  Above  each  row 
through  the  whole  length  of  the  building  is 
a  trough  which  contains  a  screw  conveyor 
and  an  opening  over  each  hopper  which  can 
be  opened  or  closed  by  a  shutter  worked  from 
the  floor.  Above  these  two  troughs  on  the 
outside  of  the  building  is  a  storage  or  feeding 
tank  from  which  the  wet  sludge  can  be  fed 
into  either  trough  by  a  shutter  arrangement 
worked  from  the  floor.  The  feeding  tank  is 
connected  with  a  receptacle  into  which  the 
settled  sludge  is  delivered  from  especially  de- 
signed settling  tanks  by  means  of  a  screw 
conveyor  and  which  acts  as  a  boot  to  a  bucket 
elevator  which  conveys  the  settled  sludge  in- 
to the  feeding  tank.  All  these  parts  are 
worked  by  gearing  and  pulleys.  The  wet  set- 
tled sludge  is  passed  into  the  conveyor  boot 
and  is  taken  by  the  bucket  elevator  into  the 
feeding  tank,  passed  from  this  into  the  trough, 
travels  along  and  discharges  into  whichever 
hopper  requires  filling.  An  electric  bell  rings 
automatically  when  the  hopper  is  filled.  From 
the  hoppers  it  nasses  automatically  through  the 
dryers  from  which  it  is  discharged  as  a  dry 
product.  This  powder  burns  freely  and  can  be 
used  for  heating  the  dryers,  thus  saving  a  con- 
siderable amount  of  coal  for  which  it  may  be 
substituted  in  the  fire  places  which  generate 
the  heat  required  for  the  drying  of  the  wet 
sludge. 
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This,  however,  would  not  be  an  economical 
proceeding,  as  the  dried  sludge  contains  val- 
uable grease  and  other  matter.  The  dried 
sludge  is  therefore  manipulated  in  machines 
placed  on  the  ground  floor  and  connected  to 
the  dryers.  The  first  installation  consists  of 
two  dryers  while  the  other  two  form  an  addi- 
tional nistallation.  The  purpose  of  these  ma- 
chmes  is  to  free  the  dried  sludge  from  the 
grease  which  it  contains  and  which  renders 
it  practically  useless  as  a  manure  on  land. 
The  dried  sludge  drops  through  the  outlet 
measuring  tap  straight  into  a  cylinder  termed 
the  retort,  which  is  placed  on  the  ground  floor 
and  bricked  in  and  heated  similarly  to  the 
dryers.  In  its  internal  fittings  the  retort  is 
similar  in  design  to  the  drving  machine  with 
the  ditterence  that  it  contains  an  additional 
device  by  which  superheated  steam  is  blown 
through  it.  The  steam  acting  on  the  dried 
sludge,  into  which  a  small  measured  stream 
of  acid  flows,  automatically  e.xtracts  the 
grease  and  carries  it  along  with  it  throueh 
two  condensers,  in  which  the  steam  becomes 
water  and  the  grease  liquefies.  The  mixture 
of  water  and  grease  passes  through  a  number 
of  tanks  in  which  the  lighter  grease  collects 
at  the  top  and  is  removed.  When  dried  sludce 
thus  becomes  gradually  de-greased,  and  is 
discharged  automatically  at  the  other  end  of 
the  retort  free  from  grease.  It  is  absolutely 
sterilized  and  there  is  therefore  no  danger  of 
its  carrying  infection.  All  seeds  and  other  ob- 
jectionable matter  are  also  destroyed,  and  it 
becomes  a  brown  and  odorless  powder  giving 
excellent  results  as  a  fertilizer. 

On  the  ground  floor  there  are  also  two 
Cornish  steam  boilers  16  ft.  by  5%  ft.  diam- 
eter, two  steam  engines  of  16  HP.  each,  a 
superheater  to  produce  steam  for  the  retorts, 
and  the  shafting  and  pulleys  requisite  for  the 
mechanical  movement.  In  addition  there  is 
an  arrangement  for  raising  the  acid  for  the 
retorts  by  means  of  compressed  air,  vessels 
for  liquefying  the  crude  grease,  and  placing 
the  same  in  barrels.  On  the  upper  floor  there 
is  a  system  supplying  acid  to  the  retorts  and 
a  runway  for  raising  coal.  Ihe  process  from 
beeinning  to  end  is  automatic  and  requires 
very  little  manual  labor  beyond  that  necessary 
for  attending  to  the  fires  for  the  heating  ar- 
rangements. The  boilers  and  engines  are  in 
duplicate  and  thus  so  far  as  possible  con- 
tinuous working  is  insured.  The  whole  plant 
has  been  well  thought  out  in  design  and  con- 
stitutes a  radicaf  departure  in  the  treatment 
of   sewage. 


Methods  and  Cost  of  Collection  and 
Disposal  of  Municipal  Refuse  in 
Evanston,  111. — Possibilities 
of  Motor  Trucks  in 
Refuse  Collec- 
tion Service. 

In  Engineering  &  Contracting  of  Sept.  2-5, 
1912,  an  abstract  of  Mr.  Samuel  A.  Greeley's 
paper  on  the  principles  of  municipal  refuse 
collection  was  published.  The  original  paper, 
it  will  be  recalled,  was  presented  before  the 
Western  Society  of  Engineers.  Some  interest- 
ing and  valuable  data  on  collection  and  dis- 
posal costs,  and  on  the  possibilities  of  motor 
trucks  in  refuse  collection  service  were  pre- 
sented by  members  of  the  Society  in  dis- 
cussing  Mr.   Greeley's  paper.     The   following 


matter  is  taken  from  the  discussion  as  pub- 
lished in  the  Journal. 

METHODS  AND  COSTS   OF  REFUSE  COLLECTIONS  AND 
DISPOSAL  IN  EVANSTON. 

r.  ¥k'  ^-  ^-  Saner,  Deputy  Commissioner  of 
Public  Works  in  Evanston,  111.,  presented  the 
following  data  on  refuse  collection  and  dis- 
posal methods  and  costs  in  his  city: 

Methods.—Tht  method  of  collection  and 
disposal  is  as  follows:  The  city  is  divided 
into  eight  territories.  These  territories  are 
:iiade  up  according  to  the  number  of  pick-ups 
and  the  distance  of  the  routes  from  the  yard. 
Collectors  have  single-horse  wagons  and  col- 
lect two  loads  a  day.  These  wagons  arc  ordi- 
nary wooden  boxes,  an  oil  tarpaulin  being 
used  for  a  cover  when  the  wagon  is  loaded. 
The  collector  brings  these  loads  to  the  city 
yards,  which  are  centrally  located,  and  de- 
livers them  to  the  farmers  or  the  crematory. 
From  October  to  May  the  farmers  take  a'U' 
that  IS  collected.  During  the  remainder  of 
the  year  part  of  it  has  to  be  burned,  as  farm- 
ers cannot  leave  their  harvest.  A  concrete 
roadway  has  been  constructed,  on  which 
garbage  is  transferred  from  the  city  to  the 
farmers'  wagons.  The  collector's  wagons  are 
cleaned  out  with  water  every  evening.  The 
concrete  roadway  is  cleaned  twice  a  day. 

One  horse  hauls  about  1.5  cu.  yds.  The  men 
are  paid  $2.40  per  day.  We  own  our  horses 
and  keep  them  at  the  yards,  the  cost  for  keep- 
ing a  horse  being  about  $20  per  nionlh  at 
present.  The  cost  varies  a  little  during  the 
year,  hay  costing  about  $23  per  ton  in  the 
spring  and  about  $14  in  the  fall.  The  cost  of 
oats  varies  in  like  proportion.  The  crematory 
is  located  at  the  yards,  so  that  the  costs  given 
herewith  were  for  contractors  hauling  to  the 
country. 

Table  I  shows  the  time  to  collect  garbage, 
but  does  not  include  unloading  at  the  yards. 

Taking  the  population  of  Evanston  at  2-5,- 
000,  the  per  capita  production  of  garbage  was 
224  lbs.  for  1910,  or  0.187  cu.  vds. ;  rubbish, 
1.179;  ashes,  0.538;  total,  2.904  cu.  yds.,  or 
0.212  cu.  ft.  per  capita  per  day,  an  amount 
about  twice  as  much  as  that  quoted  in  the 
paper. 

This  year  we  purchased  a  paper-baling  ma- 
chine and  placed  it  on  a  wagon.  The  wago'i 
is  drawn  by  one  horse  and  is  attended  by  one 
man.  Seven  or  eight  bales  of  paper  weighing 
about  85  lbs.  each  are  brought  in  each  day. 
The  value  of  this  paper  is  about  $1.50.  The 
rubbish  wagons  areof  the  drop-bottom  type, 
of  2  cu.  yds.  capacity,  drawn  by  two  horses 
and  attended  by  one  man.  Two  yards  of 
loose  paper,  or  one  wagon  load,  can  be 
pressed  into  one  bale.  It  is  easily  seen  that 
the  value  of  the  paper  brought  into  the  yards 
is  a  clear  gain,  and  the  thought  of  a  good 
team  hauling  less  than  100  lbs.  to  the  dump 
is  rather  amusing. 

A  careful  watch  must  be  kept  of  collectors. 
Some  will  leave  the  yard  and  start  collecting 
at  the  point  nearest  the  yard  and  finish  at  a 
point  farthest  away,  making  the  long  haul 
with  their  load.  There  are  many  other  minor 
points  that  must  be  guarded  against.  Some 
customers  wish  service  every  day  and  will 
pay  the  collector  to  make  such  a  collection : 
the  other  people  on  the  route  necessarily  suf- 
fer. We  collect  garbage  three  times  a  week 
throughout  the  year.  A  good,  live  inspector 
working  with  a  good  complaint  system  is  very 
desirable  in  any  small  city.     We  furnish  our 


inspector  with  a  motorcycle  and  find  that  his 
efficiency  is  raised   very  materially. 

Garbage  collection  has  decided  peak  loads. 
The  peak  load  is  on  at  present.  Extra  wagons 
must  be  provided  for  the  peak  load.  If  cities 
had  scales  on  which  their  loads  of  garbage 
could  be  weighed,  peak  loads  and  the  methods 
of  caring  for  them  could  soon  be  determined. 

The  rubbish,  ashes,  and  street  sweepings  of 
Evanston  are  disposed  of  at  the  Lake  Front. 
The  filling  is  carefully  done,  the  street  sweep- 
ings being  placed  on  top.  About  15  acres  of 
park  have  been  made  in  this  way,  one  acre 
being  added  each  year. 

Cojf.— Table  II  gives  the  cost  of  collection 
and  disposal  of  rubbish,  ashes,  and  garbage 
in  Evanston  for  the  last  ten  years. 

'^^A?J';r59?T  OF  COLLECTING  AND  DIS- 
POSING OF  GARBAGE  IN  EVANSTON.  li.i 

—Ashes—  "  —  ■         •V''"^* 

Tear.       Cu.Tds.     Cost. 
JS        ■•   "■«"!     »1.5G6.35 

1902  ....   8,108       1,268.24 

1903  ....    8.733       1.567.38 

1904    12.993       1,874.81 

1905  ....12,191  1,635.39 

1906  ....11.826  1.708.55 

1907  ....12.923  2.409.00 

1908  ....14.433  2,713.00 

1909  ....13.272  2,471.75 

1910    13.461       2.174.00 


1901  2.709 

1902  2.523 

1903  2.628 

1904  2.650 

190o  2.818 

1906  2.860 

1907  2  929 

1908  2,627 

1909  2.716 

1910  2,800 


Rubbl.s' 

Cu.Yds.     ■ 

14,653     J_ 

15,786 

IS.SOg 

17.755 

22,465 

24.291 

24.864 

26.096 

27,156 

29.479 
GARBAGE. 
Tons  Removed.  Cost.  Cost  per  Ton. 


2,672.82 
3.157.16 
3.441.42 
3,918.09 
4.283.50 
4,967.00 
4. 803.15 
5.108.00 


:   .1. 

.'6 
U.16 
0.17 
0.16 
O.lj 
O.IC 
0.18 
0.19 
O.IS 
0.17 


J2.220.50 
1,995.92 
2.109.31 
2.290.87 
2,661.60 
2.743.72 
3,005.00 
2.980.00 
2.970.00 
3.1S6.00 


10.82 
0.79 
O.SO 
0.86 
0.94 
0.96 
1.03 
1.13 
1.09 
1.14 


In  1906,  2,860  tons  of  garbage  were  de- 
livered to  the  city  yards  by  city  wagons,  to 
contractors  who  hauled  it  from  the  city.  The 
cost  was  $100  per  month,  or  42  cts.  per  ton. 

1907 — 

During  the  months  of  January  to  May  in- 
clusive the  city  disposed  of  its  garbage  by 
contract  at  $100  per  month.  The  citv  collected 
the  garbage  and  delivered  it  to  contractor's 
wagons  at  city  yards.  During  the  months  of 
June  to  October,  inclusive,  the  citv  operated 
Its  crematory.  During  the  months  of  Xovcm- 
ber  and  December  farmers  took  the  garbage 
from  the  city  yards. 

The  cost  of  disposing  of  the  2,929  tons  of 
garbage  collected  by  the  city  was  as  follows: 

l.loS  tons  removed  by  contract }    500  00 

1.30S  tons  cremated    753"63 

463  tons  removed  by  farmers 

2,929  tons  disposed  of $i  253  63 

Add  cost  of  collection sioosioo 


Total  cost  of  collection  and  disposal... }4. 258  63 
Average  cost  per  ton.  J1.45. 

Farmers  collect  considerable  garbage  in  ad- 
vance of  city  teams.  Many  residents  dispose 
of  their  garbage.  Hence  the  amount  of 
garbage  produced  is  much  greater  than 
amount  collected  bv  citv 

190S-  •         •  Tons. 

Removed  by  contract 20 

Removed  by  farmers 2,S2S 


Cremated 


2S3 


Total    2.637 

COST   OF  COLLECTION   AND  DISPOSAL  OF 
GARBAGE. 

Collection  of  garbage |2,9S0.OO 

Removal  of  garbage  by  contract 20.00 

Operating  crematory 543.00 


Total   W.543.00 

AvencTp  cost  p>^r  ton.  $1.34. 


TABLE  I— GARBAGE  COLLECTION  DATA.  EVANSTON,  ILL..   OCTOBER.  1912. 

No.       Name.                                  Stops.      P.Time.  T'.Time. 

H.-M.  H.-M 

1.  Gatz    389             7-05  25 

2.  Perrv    153              3-20  20 

3.  Marion     33.5             6-20  1-20 

4.  DetlofE     400             7-53  47 

5.  Schroeder     464             9-25  1-15 

6.  Leavell    476             9-15  1-35 

7.  Timav    •ISO'          10-53  2-47 

8.  Hirsack     540             7-39  54 

9.  Bowers    555           12-27  2-58 

Total    3,792           74-17  12-21 

Average    4.213             8-15  1-22 

NOTE:    P— Productive. 

U. — Unproductive. 

T— Total. 

Distances  measured  by  cyclometer  on  bicycle. 


P.  T. 

U.  T. 

T.  T. 

P.M. 

U.  M. 

T.  M. 

P.  T. 

U.  T. 

T.Time. 

P.Milcs. 

U.Miles. 

T.Mlles 

Stops 

Stops 

Stops. 

Stops. 

Stops. 

Stops. 

P.M. 

U.  M 

H.-M. 

M. 

M. 

M. 

7-30 

15.5 

1.0 

16.5 

l.IO 

.06 

1.16 

.0399 

.00258 

.04248 

27-4 

•SO 

3-40 

7.7 

0.7 

S.4 

1.31 

.13 

1.44 

.0.->04 

.00457 

.0S497 

«*:  •\ 

'>C  .? 

7-40 

6.0 

3.6 

9.6 

1.17 

.20 

1.57 

.0179 

.0108 

.0287 

8-40 

7.4 

1.7 

9.1 

1.1s 

.12 

1.30 

.ni,<!5 

.00425 

.02275 

< 

10-40 

10.2 

3.S 

14.0 

1.22 

.16 

1.38 

.0220 

.0082 

.0302 

10-50 

15.4 

•>  7 

18.1 

1.17 

.19 

1.36 

.0324 

.«0,';67 

.03S07 

36.0 

36.2 

13-40 

11.9 

11.2 

23.1 

1.36 

.35 

1.71 

.0248 

.0233 

.0481 

64.9 

14.9 

8-33 

S.4 

2.7 

n.i 

1.03 

.OS 

.95 

.0165 

.005 

.0160 

.M   ■' 

■•i\  .< 

15-25 

14.2 

9.2 

2:1.4 

1.35 

.32 

1.67 

.0256 

.0166 

.0422 

SG-3S 

96.7 

36.6 

133.3 

10.89 

1.61 

12.34 

.2470 

.08097 

.32347 

■l-N 

9-38 

10.7 

4.7 

1."..  1 

1  21 

.IS 

1.37 

.0274 

.009 

.03593 

(jOO 
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TABLE  III— SUMMARY.  Mr.  A.  B.  Segur,  in  discussing  the  suitalnlity 

of   motor   trucks   for  garbage  collection   serv- 
ice, said  : 

In  the  city  of  Chicago  we  find  that  a  garbage 

^o            c           <^-3               =            c  wagon,   making  collections,  stops  on  an  average 

°X,           £            °g              h        _h  of   e^ery  50   tt.     The  average   wage  per  man  in 

i           i           S-».             »&           t;.         S^  collecting  is  $15  per  week,  and  this  man  helps  to 

h           &           68        da          5(5           oi.       HP,  gather  the  garbage   from   the  houses  and  brms 

1907       '  929     J3,005     $1.02     $1,253.63     $0,427     $1.43  the  cans  to  the  wagon  to  load.     It  would  appear 

1908..    2,627       2,9S0       1.13          ,^43. 00      0.206       1.35  to  me,  although  I  am  not  very  well  versed  in  the 

ii??::i:lJS       iS       1:?4          Ifsf,       S       1:11  subject   ot   motor  trucks    that  m  the  case  ot  a 

'             •  motor  truck  a  man  in  that  service  would  have 

. to  be  in  some  position  to  start  the  lever  and  he 

,j,(,„g  would  have  to  keep  his  engines  going  at  all 
Removed  by  farmers 2,047  times.  It  takes  3  hours  and  55  minutes  through- 
Cremated    669  out  the  city  to  collect  one  load  ot  garbage.  That 

T7I6  would  mean  that  during  3  hours  and  55  minutes 

^"'"^     the  engine  would  have  to  be   burning  the  same 

COST    OF   COLLECTION   AND   DISPOSAL  OF  amount    of    gasoline    that    it    would    be    burning 

GARBAGE.  during  the  heaviest  part  of  the  haul,  or  approxi- 

CoIIection  of  garbage ^^'SI*'!!*'  mately  so. 

Operating   crematory    7S3.2 1  ,,.            .          ,            .         ,            i»»im, 

•    In  discussing  the  DOints  lirought  out  by  .\lr. 

Total $3,753.24  Segur,  Mr.  Symons  said,  in  part: 

Average  cost  per  ton,   $1.3S.                           ^^^^  ^^  ^^^  particular  case  mentioned.  I  would  say 

DISPOSAL  OF   GARBAGE.  offhand,  and  as  a  general  business  proposition, 

Removed  by  farmers 2,317  that  the  superiority  of  the  motor  truck  over  thj 

Cremated     i"3  horse    vehicles,    where    there    is    a    question    of 

_,       ,             ■                                                               .,  sQo  either  speed,   tonnage  or  endurance,   is  so  great 

"'    „  that    the    additional    help    reciuired    (if    any)    to 

COST    OF   COLLECTION    AND   DISPOSAL   OF  ,^^^    ^^^    ^^^^^^    without    the    present    delay    in 

GARBAGE.  which  the  driver  frequently  gets  down  and  helps 

New  steel  smokestack  was  erected  at  Rai-  ^^   dump   the   ashes   or   garbage,    as   it   may  be, 

ba^'e  crematory    costing         ifjbo.uu  "    uumf    v    ^                       =          ^  , 

Repairs  made  to  furnace  cost 109.80  would  be  more  than  offset.     I  should  think  that 

to  the  large  truck  could  be  assigned  one  or  two 

Total  cost  of  all  repairs  to  crematory.. $3, 4..SI,  ^^_,^    ^^^^    ^-^    ,^^^j    ^    ^.^^^^    ,,^j    ^^re    than 

plid  for  Puir**" '33334       573.34  momentarily  stop  while  it  was  being  loaded,  and 

■| '-1-^ — '. ^—  that   the   use   of  fuel   by  the   engine  during  this 

Total  cost  of  operation  and  re-  temporary    stop    would    be    practically    nothing. 

Ga^r^rge'^Uec^'Jl'an^-  disposed- of!  •^.SOo'^orT^  1"    fact,   when  compared   to  the  relative   cost  of 

Cost  of  collection  of  garbage.   $3  ISii.  maintenance  of  the  horse  truck,   the  amount  ol 

Cost  per  ton  for  collecting  garbage  =  $3,186  ~  fygi  used  would  not  much  more  than  offset  the 

^'Cosf  pe;"t?n  for  collecting  garbage  and  oper-  relative    cost   of   food    that    the   horses    consume 

ating  crematory  -    ($3,186  +  $573.34)    -^   2,800  =  while  they  are  standing  still. 

$1.3425.  I  should  sav,   generallv  speaking,  that  the  in- 

1  epaTi's  ".''o    and  "at?<?n  tf"^?h'e°"c?emi",';S^-^L'  creased  efficiency  of  the  motor  truck,  due  to  its 

($3,186  -h  $948.20)  ^  2,800  =$1.4757.  greater    capacity,    speed    and    endurance,    would 

From    the    summary    given    in    Table    III    it  more  than  offset  any  additional  expense  incurred 

will    be    seen    that    the    cost    of    collection    of  in    securing   a    quicker   loading,    or   due    to    the 

garbage   is   much   lower,   and   the   cost   of    dis-  motor  being  operated  or  allowed  to  run  during 

posal   a   little  higher,  than   the  average   of   the  these  short  periods  of  temporary  rest  while  the 

cities    given    in    the    original    paper.  garbage  is  being  loaded  into  the  wagon. 

iMOTOR  TRUCKS  IN  coLLECTiiN  SERVICE.  In  closiiig  the  discussioii  with  reference  to 
Air.  W.  E.  Symons,  a  member  of  the  So-  the  suitability  of  motor  trucks  m  refuse  col- 
ciety,  stated  that  in  siistained  efliciency  motor  lection  service.  Mr.  Greeley  said : 
trucrks  have  progressed  far  beyond  the  stand-  With  reference  to  details  of  motor  trucks,  a 
ards  of  horse  efficiency  from  a  standpoint  of  man  familiar  with  that  subject  once  told  me 
tonnage,  speed,  and  endurance.  He  gave  sonic  that  electric  trucks  could  be  used  for  starting- 
general '  data  relating  to  tlie  economics  of  and-stopping  service  better  than  trucks  using 
motor  trucks.  gasoline  or  oil  fuel.     That  seems  reasonable.      1 


do  not  know  Just  how  the  relative  economy 
would  work  out  even  on  that  basis.  It  seems  to- 
me that  at  the  present  time  the  chief  use  of  a. 
motor  truck  in  refuse  collection  work  is  the 
shortening  of  the  wagon  haul  by  taking  the  re- 
fuse from  transfer  stations  or  loading  stations 
in  small  districts  to  a  point  of  disposal,  saving 
the  team  haul  in  that  way. 


An     Improved     Fitting     for     Timber 
Braces    for    Trenches. 

(^  Staff  .\rlicle.) 

.  ai  improved  fitting  for  timber  braces  to  be 
used  in  shoring  up  trenches  in  bad  ground 
has  just,  been  put  on  tlie  market  by  the  Bot- 
tomley  Machine  Co.  of  Alliance,  Ohio.  The 
accompanying  sketch,  Fig.  1,  shows  the  fitting 
and  the  timber  required  in  its  utilization. 

This  fitting  renders  unnecessary  the  use  of 
solid  4x4-in.,  Gxti-in..  and  8.x8-in.  timbers  for 
braces.  In  using  it  two  pieces  of  ■J.\4-in., 
"2x6-in.,  or  •2x8-in.  timbers  are  sawed  the  same 
length.  The  fitting  is  then  fastened  to  the 
pieces  selected  by  means  of  lag  screws.  The 
brace  so  formed  is  made  ri^id  by  spiking  two 
short  pieces  of  the  same  scantling  as  the  long 
pieces  between  the  latter,  as  shown  in  the  ac- 
companying cut.  The  small  block  at  the  end 
adjacent  to  the  casting  may  be  set  clear  of  the 


Fig.  1 — Improved   Fitting  for  Timber  Braces 
for    Trenches. 

screw  or  hollowed  out  to  box  the  screw  in. 
Similarly,  if  desired,  instead  of  using  the  twu 
small  blocks  tlie  timber  can  be  built  in  solid. 
In  that  case  the  screw  is  boxed  in. 

This  device  enables  the  contractor  to  utilize 
old  l)ut  solid  timber  which  has  been  used  lor 
other  purposes  on  the  work.  This  effects  a 
considerable  saving  in  cost  of  timber  over 
buying  solid  stuff.  Moreover  the  casting  here 
shown  can  be  fitted  to  the  '2-in.  timber  in 
much  less  time  than  that  required  to  tit  a  cast 
head  on  a  solid  stick. 

The  casting  is  made  of  malleable  iron 
threaded  so  as  to  engage  the  screw.  The 
screw  is  1M>  ins.  in  diameter  and  is  threaded 
for  a  length  of  14  ins.  Tlic  vice  handle  is 
1x9  ins.  The  lag  screws  required  for  fasten- 
ing the  casting  to  the  timber  are  furnished 
with  it. 


DRAINAGE    AND     IRRIGATION    SECTION 


The     Problem    of    Interstate    Swamp 
Drainage:     The  St.  Francis  Basin. 

Contributed  by  M.  1 1.  Leighton,  M.  Am.  Soc 
C.  E.,  Chief  Hydrographer.  U,  S. 
Geological  Survey. 
The  drainage  of  swamp  and  overflow  lancls 
will  undoubtedly  be  the  next  great  public 
improvement  that  will  be  nationally  recog- 
nized. Along  witli  growth  in  population  and 
the  improvement  of  all  things  resulting  there- 
from, there  arise  new  demands  and  needs 
which  call  forth  the  attention  and  support 
of  the  whole  people.  Thus  has  the  public  be- 
come familiar  with  and  acted  favorably  upon 
the  improvement  of  rivers  for  navigation, 
the  irrigation  of  arid  lands,  the  reservation  of 
forest  lands,  the  excavation  of  the  Panama 
Canal,  postal  savings  banks,  parcels  posts, 
and  many  other  institutions  similarly  benefi- 
cial. We  are  now  beginning  to  feel  the  need 
for  more  and  cheaper  agricultural  land.  That 
which  is  of  great  productivity  in  the  country 
has  reached  a  high  value,  or  is  obtainalile  only 
after  the  expenditure  of  large  sums  for  ini- 
nrovement.  Conse(|uentIy  the  public  eye  is 
being  turned  in  the  direction  of  the  wet  and 
hitherto  useless  swamp  lands  lying  in  our 
midst.     This,  together  with  the  fact  that  these 


lands  have  long  been  recognized  as  seats  of 
disease,  notably  malaria  and  yellow  fever,  ren- 
ders their  reclamation  a  matter  of  national 
importance.  Much  drainage  has  been  done  of 
a  highly  creditable  and  profitable  nature,  but 
these  works  have  been  local  in  the  main  and 
tlieir  chief  national  importance  has  been  ef- 
fectually to  demonstrate  the  practicability  of 
swamp  reclamation. 

The  field  of  the  engineer  in  drainage  is  no 
less  prominent  than  in  other  public  works, 
and  the  final  reclamation  of  more  than  70,- 
000.000  of  now  practically  useless  acres  will 
mark  another  engineering  achievement.  The 
work  will  be  of  engineering  importance  be- 
cause of  its  size  and  not  because  it  presents 
an  abundance  of  new  and  untried  engineering 
probleius.  Nearly  all  that  needs  to  be  done 
has  oft  been   done  before. 

The  real  difficulties  are  largely  of  a  legal 
nature,  involving  the  adjustment  of  jurisdic- 
tional limitations.  It  appears  that  the  suc- 
cessful conduct  of  a  large  part  of  the  drain- 
aee  work  necessary  in  the  United  States  de- 
pends on  the  facility  with  which  present  le- 
gal authority  shall  adapt  itself  to  engineering 
necessity.  This  necessity  can  best  be  illus- 
trated by  a  recitation  of  the  conditions  in  cer- 
tain   interstate    swamps.      Consideration    will 


first  be  given  to  the  St.  Francis  basin  in  south- 
eastern Missouri  and  northeastern  Arkansas. 
The  St.  Francis  basin  adjoins  the  west  bank 
of  Mississippi  River.  Its  upper  limits  are 
in  St.  Francis  and  Ste.  Genevieve  counties  in 
Missouri,  and  it  terminates  at  the  Mississippi 
a  few  miles  north  of  Helena,  .Ark.  The  basin 
is  more  than  -lOO  miles  long  and  its  greatest 
width  along  an  east-west  section  just  north 
of  Cairo,  Illinois,  is  about  ?.")  miles.  The 
natural  boundaries  are  not  well  fixed,  except 
in  the  north  where  the  basin  occupies  the 
Ozark  country  and  for  some  distance  along 
the  central-western  border  where  Crowley's 
Ridge  makes  a  sharply  defined  divide  between 
this  basin  and  that  of  Black  River.  The 
greater  part  of  the  land  lies  below  the  flood 
level  of  Mississippi  River,  and  previous 
to  the  construction  of  the  St.  Francis  system 
of  Mississippi  levees  the  St.  Francis  basin 
was  a  part  of  the  Mississippi  flood  plain. 
These  levee  systems,  therefore,  constitute  the 
eastern  divide  of  the  St.  Francis.  In  the 
western  part  of  the  basin,  the  flood  waters  of 
the  St.  Francis  frequently  overflow  into  Black 
River.  Therefore,  under  natural  conditions, 
the  real  limits  of  the  basin  vary  with  the  stage 
of  the  water.  The  general  relations  are  shown 
on   the  accompanying  map.     The  total   drain- 
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age  area  of  the  St.  I-rancis  is  about  ll..-.(in  I,v  Mississippi  River,  (b)  the  day  loam 
^"^"/^^a^^^^-  ?{  ''■'"'^''  ^■^■^*^  ''<^  '"  Missouri  lands  IviuK  east  of  Crowley's  Ridge  (c^- 
and  4,6o0  in  Arkansas.  Crowley's  Ridge,  a  low  but  distinct  ridge  of 


Fig.    1 — Map    of    St.    Francis    Basin    in    Missouri    and    Arkansas. 

The  physiographic   features   have  been   well  dense    clay    loam,    and    (d)    the   mountainous 

delined  by  Morgan  and  Baxter*  as  consisting  Ozark  portion   at   the  upper  end,   aliout    l,-li>" 

of    (a)    the   flat   lands   of   the   main   drainage  square  miles  in  extent.     Over  the  greater  part 

basin    consisting  largely  of  alluvium  deposited  of    this    area    the    agricultural    va.ues    under 


proper  conditions  of  drainage  and  transporta- 
tion are  high. 

The  average  precipitation  of  the  St.  Francis 
basin  is  about  i'  ins.,  though  there  is  prac- 
tically no  uniformity  as  to  relative  depth  at 
different  places  in  the  same  year,  nor  in  the 
same  place  in  different  yeais.  The  run-off 
from  the  Ozark  region  and  Crowley's  Ridge  is 
rapid,  while  that  from  the  flat  portion  is  slow. 
If  any  profile  of  the  entire  river  has  ever  been 
made  the  author  has  been  unable  to  locate  it. 
Low  water  level  at  the  mouth  of  the  river  is 
about  lUO  ft.  above  tide,  but  floods  have  been 
known  to  raise  that  level  about  40  ft.  A  line 
of  levels  has  been  recorded  by  Morgan  and 
Baxter,  in  the  publication  previously  referred 
to,  from  the  mouth  up  to  Marked  Tree.  lt>3 
miles  above.  The  low  water  elevation  at 
Marked  Tree  appears  to  be  about  20C  ft., 
while  in  flood  periods  it  may  rise  20  ft.  or 
more.  The  flgurcs  indicate  a  fluctuation  of 
water  level  at  the  mouth  about  twice  as  great 
as  that  at  Marked  Tree.  I  ne  mouth  level  is 
largely  controlled  by  the  stage  of  the  Mis- 
sissippi. High  water  in  that  river  occurring 
coincidentally  with  high  water  in  the  St. 
Francis  markedly  reduces  the  available  slope 
in  the  latter  at  the  very  time  when  it  is  most 
needed.  There  have  been  times  when,  owing 
to  high  water  in  the  Mississippi,  the  total  fall 
in  the  lower  110  miles  of  the  St.  Francis  has 
been  less  than   10  ft. 

The  physical  conditions  above  outlined  in- 
volve certain  broad  engineering  considerations. 
In  the  first  place  it  is  apparent  that  the  chan- 
nels of  St.  Francis  River  and  its  principal 
tributaries  have  not  in  their  natural  condi- 
tion suflicient  capacity  to  conduct  flood  wa- 
ters without  broad  overflow.  In  the  second, 
it  is  plain  that  the  drainage  of  the  wet  lands 
in  the  basin  will  convert  them  from  slowly 
spilling  to  comparatively  quickly  spilling 
areas.  Thus  will  the  tendency  to  overflow  be 
intensified,  especiallj-  along  the  lower  reaches 
of  the  river.  Therefore  must  there  be  pro- 
vided at  the  outset  a  main  artery  or  tributary 
sufficient  to  safely  carry  all  of  the  flood  water. 
Just  here  arises  a  difficulty  which  no  one  can 
considerately  overcome  without  more  run-off 
data  than  arc  now  available.  This  main  ar- 
tery must,  in  the  first  instance,  accommodate 
the  flood  water  from  l.-JOO  square  miles  of 
Ozark  country  at  the  head  of  the  basin.  We 
have  no  idea  of  the  run-off  characteristics  of 
this  country.  In  fact,  the  entire  Ozark  re- 
gion, in  which  the  water  resources  are  ap- 
parently abundant,  is  practically  unknown 
from  the  run-oft"  standpoint.  Probably  no 
region  in  the  United  States  has  been  so  com- 
pletely neglected  as  this  one  in  the  matter  of 
stream-flow  observations.  Similarly,  the  run- 
off characteristics  of  the  clay  loam  region  of 
Crowley's  Ridge  and  of  the  alluvial  region  in 
the  nether  basin  have  never  been  detennined. 
Here  are  three  types  of  country,  each  with 
markedly  different  flow  characteristics,  which 
must  be  minutely  considered  in  the  adaptation 
of  a  main  drainage  artery.  .\t  the  foot  of 
the  Ozark  country  the  channel  must  be  large 
enough  to  carry  the  flood  run-off,  and  that 
the  channel  to  the  lowermost  limit  of  the 
basin,  .\dded  to  this,  as  the  channel  pro- 
gresses down  stream,  arc  the  complications 
introduced  by  the  run-off  characteristics  of 
the  other  lands,  each  tributary  and  minor  ba- 
sin successively  contributing  its  burden  of 
doubt.  Every  part  of  this  main  artery  must 
be  fashioned  with  due  regard  for  the  com- 
bined necessities  of  all  the  country  lying  above 
it.  Xow,  the  task  would  be  a  comparatively 
simple  one  and  quite  familiar  in  hydraulic 
computation  if  the  run-off  factors  were 
known. 

There  was  a  time  when  it  would  have  been 
considered  safe  to.  apply  run-off  factors  de- 
rived in  other  anil  apparently  similar  regions, 
to  these  problems  in  the  St.  Francis,  but  it  is 
now  known  that  that  is  very  far  from  good 
practice.  The  past  few  years  have  seen  great 
additions  to  our  knowledge  of  stream  flow, 
and    nothing    has    been    demonstrated    more 
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thoroughly  than  the  principle  that  each  river 
is  a  law  unto  itself.  The  only  way  in  which 
run-off  data,  derived  elsewhere,  may  safely 
be  applied  to  the  St.  Francis  basin,  is  to  allow 
a  very  large  factor  of  safety  in  designing  the 
outlet  channels.  But  for  obvious  reasons  an 
extravagantly  planned  channel  is  nearly  as 
bad  as  one  that  is  too  small.  Besides  this,  it 
is  wasteful  in  cost  and  unscientific  in  concep- 
tion. It  is  more  desirable  than  an  engineer 
shall  make  his  drainage  canals  fit  the  run-off 
requirements  of  his  swamp  than  it  is  that 
that   engineer's   coat   shall   fit  his  back. 

That  written  above,  concerning  the  capacity 
of  the  main  outlet  channel,  applies  directly  to 
all  lateral  ditches.  Each  lateral  may  present 
a  peculiar  problem,  the  solution  of  which  re- 
quires a  knowledge  of   run-off.     Though  the 


age  and  water  transportation.  Large  dramage 
channels  may  usually  be  adapted  for  com- 
merce at  little  or  no  additional  expense.  We 
cannot  afford  to  give  consideration  to  only 
one  side  of  this  matter,  and  in  plannmg 
canals  for  flood  ways  and  drainage  the  pos- 
sibilities of  navigation  may  easily  be  taken 
into  account  and  the  necessities  supplied.  Such 
a  project  is  recommended  by  JNIorgan  and 
Baxter  for  that  part  of  the  river  included 
within  and  below  the  drainage  project  re- 
ported in  the  volume  previously  referred  to 
and,  although  the  plan  is  by  no  means  worked 
out  in  detail,  there  appear  to  be  no  fundamen- 
tal reasons  why  a  waterways  system  of  large 
local  value  cannot  be  established. 

The   possibilities    of    water   power    develop- 
ment in  connection  with  some  of  the  channels 


Fig.   2— Arkansas-Missouri    Boundary    Line   Across  St.   Francis   Basin,  Showing  a  Continu- 
ous  Engineering    Problem   and   a   Divided   Jurisdiction. 


lack  of  run-off  data  prevents  a  definite  speci- 
fication of  the  cross  section  and  the  capacity 
of  the  St.  Francis  outlets,  it  is  safe  to  con- 
clude that  the  main  artery  and  most  of  the 
larger  laterals  must  be  confined  by  levees. 
The  very  low  surface  slope  of  the  present 
channel,  especially  in  times  of  high  water  in 
the  Mississippi,  makes  it  certain  that  all  flood 
water  cannot  be  carried  below  grade.  The 
determination  of  the  necessary  height  and 
volume  of  these  levees  involves  a  close  study 
of  relative  slope  in  different  seasons.  This 
slope  is  certainly  a  function  of  the  run-off, 
and  inasmuch  as  we  know  nothing  about  the 
latter,  there  can  be  little  assurance  in  levee 
specifications  unless  they  too  are  established 
with  an  extravagant  factor  of  safety.  ^  .•\s 
the  slope  is  largely  determined  by  variable 
water  elevation  of  the  Mississippi  at  the 
mouth  of  the  St.  Francis,  the  problem  is  fur- 
ther complicated. 

A  further  important  consideration  in  the 
drainage  of  the  St.  Francis  basin  is  that  of 
navigation.  The  river  is  now  conventionally 
regarded  as  navigable  from  its  mouth  up  to 
Kennett.  Mo.,  under  the  existing  navigation 
project  of  the  War  Department.  In  the  suc- 
cessful reclamation  of  every  great  swamp  area 
transportation  is  as  large  a  factor  as  is  drain- 
age. Little  advantage  is  derived  from  abun- 
dant crops  if  there  is  no  economical  way  to 
get  them  to  market.  In  the  St.  Francis  basin, 
as  well  as  in  many  other  large  swamp  areas, 
there  are  many  common  necessities  of  drain- 


should  not  be  left  unmentioned,  and  into  such 
a  consideration  are  brought  again  all  of  the 
variable  and  unknown  factors  of  slope  and 
run-off  covering  the  entire  St.  Francis  basin. 

Up  to  the  present  this  article  has  dealt  with 
certain  physical  conditions  and  necessities  in 
the  St.  Francis  as  a  unit,  and  attempt  has 
been  made  to  indicate  that  an  orderly  course 
of  reclamation  involves  the  correlation  of  all 
the  conditions,  forces,  and  necessities  that 
make  themselves  felt  in  the  basin.  .All  of 
these  factors  are  final  and  fundamental  and 
there  can  be  no  complete  success  in  any  course 
of  action  that  runs  counter  to  them.  The  St. 
Francis  presents  a  continuous  problem  in  en- 
gineering— therefore  the  jurisdiction  under 
which  that  problem  must  be  solved  should 
also  be  continuous.  The  people  have,  how- 
ever, artificially  divided  the  jurisdiction  by 
drawing  across  the  basin  a  boundary  line  be- 
tween the  States  of  Missouri  and  .Arkansas. 
What  are  the  results? 

During  the  past  few  years  much  commenda- 
ble activity  has  been  evidenced  in  the  Mis- 
souri portion  of  the  St.  Francis  basin.  Five 
drainage  districts  have  been  organized  and 
much  excavation  performed.  The  author  has 
been  unable  to  secure  a  detailed  statement  of 
the  conditions  which  can  be  quoted  with  any 
assurance  of  authority.  One  estimate,  made 
by  a  well-informed  resident  of  the  district,  is 
that  from  600.000  to  800,000  acres  of  land 
have  been  drained  in  southeastern  Missouri 
at  an  average  cost  of  $4  to  $5  per  acre.    This 


estimate  covers  the  basin  of  Black  River  as 
well  as  that  of  the  St.  Francis.  However,  a 
statement  in  great  detail  is  not  necessary  for 
the  specific  purposes  of  this  article.  It  is  suf- 
ficient to  know  that  with  the  cxceptoin  of 
the  upper  Little  River  district,  which  con- 
tains an  area  of  1,153  square  miles,  all  of  the 
St.  Francis  basin  in  Missouri,  under  present 
projects,  is  either  drained  or  to  be  drained 
through  the  St.  Francis  and  Little  River 
channels  into  Arkansas.  It  is  proposed  to 
drain  the  upper  Little  River  district  directly 
into  the  Mississippi  at  Cape  Girardeau. 

The  people  of  Missouri,  in  draining  their 
lands,  have  not  given  and  cannot  under  pres- 
ent conditions  give  consideration  to  Arkansas 
necessities.  In  1907  the  Missouri  Legislature 
made  an  appropriation  to  study  conditions 
in  St.  Francis  and  Black  River  basins  with 
the  expectation  that  the  Legislature  of  .Ar- 
kansas would  co-operate  with  an  additional 
appropriation  to  study  the  lower  portion  of 
the  basin  and  correlate  so  far  as  possible  the 
various  plans  and  to  settle  upon  a  continuous 
system  of  drainage.  Up  to  the  present  time 
the  plan  has  not  been  productive,  and  its 
ultimate  success  is  subject  to  the  uncertain- 
ties and  disagreements  that  seem  inevitably 
to  arise  and  to  obstruct  the  progress  of  prac- 
tically all  such  interstate  arrangements  that 
have  heretofore  been  adopted  in  the  United 
States.  In  the  event  of  final  failure  and  in 
the  absence  of  intervention  by  common  au- 
thority, it  follows  that  the  .Arkansans  must 
in  their  reclamation  work  pay  for  the  added 
cost  of  taking  care  of  an  increased  volume 
of  flood  water  thrown  down  upon  the  state 
from  the  drainage  operations  in  Missouri. 
On  the  two  sides  of  the  state  line  there  are 
different  laws,  interests,  and  points  of  view 
and,  unless  an  intelligent  arrangement  is  con- 
summated, there  will  result  independent  work, 
and  there  can  be  no  considerate  treatment  of 
the  problem  as  a  whole.  The  drainage  of 
the  St.  Francis  basin  is  no  different  in  en- 
gineering principle  from  the  drainage  of  a 
ereat  city.  If  we  were  to  divide  a  city  sewer- 
age system  into  different  parts,  and  plan, 
construct,  and  operate  each  without  a  special 
regard  to  the  other,  we  would  have  a  condi- 
tion analogous  to  that  which  now  appears  in 
the  St.  Francis  basin.  In  the  construction  and 
operation  of  a  sewerage  system  it  is  not  the 
practice  to  tax  a  citizen  whose  property  hap- 
pens to  lie  along  the  route  of  a  large  outlet 
sewer  more  for  his  benefits  than  another  citi- 
zen is  taxed  whose  property  is  located  at  the 
upper  reaches  of  the  system.  The  latter  bears 
his  proportionate  share  of  the  cost  of  the 
outlet  sewer  that  runs  by  the  property  of  the 
former. 

An  excellent  example  of  the  results  of  di- 
vided jurisdiction  in  the  St.  Francis  basin  is 
indicated  in  the  report  of  Morgan  and  Bax- 
ter already  referred  to.  This  is  a  most  com- 
mendable report  on  the  proposed  drainage  of 
about  1,600  square  miles  of  St.  Francis  basin 
country,  extending  from  the  Arkansas-Mis- 
souri State  line  southward  for  about  65  miles 
and  from  Crowley's  Ridge  eastward  to  the 
Mississippi  River  about  50  miles.  Though  se- 
verely hampered  by  lack  of  run-off  data,  the 
authors  have  devised  a  scheme  of  drainage 
consisting  of  a  great  flood  way  to  carry  the 
waters  of  the  St.  Francis  and  Little  rivers 
from  the  state  line  southward  to  the  outlet 
of  Big  Bay,  a  few  miles  west  of  Parkin,  Ar- 
kansas. Drainage  ditches  leading  appropriate- 
ly to  this  flood  way  are  also  proposed.  The 
reader  may  refer  to  the  original  report  for 
further  details.  For  present  purposes  the 
plans  will  be  accepted  as  the  best  that  could 
be  devised,  even  though  they  may  be  changed 
after  suitable  run-off  studies  have  been  made. 
The  estimated  cost  of  the  whole  system  is 
$7..595.703,  equivalent  to  about  $9  per  acre. 
The  item  for  flood  way  is  $3,623,431,  or 
nearly  one-half  the  total.  Why  is  this  flood 
way  necessary?  First,  to  carry  the  local  in- 
terior drainage ;  second,  to  carry  the  natural 
drainage  that  comes  down  to  ths  state  line 
in  Missouri  from  the  low  lands  as  well  as 
from  the  Ozark  portion;  and,  third,  to  carry 
the  intensified  run-off  that  has  arisen  from 
artificial  drainage  as  well  as  that  which  will 
arise   as   a   result   of    future   drainage   opera- 
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tions.  In  the  consideration  of  outlets  for 
their  drainage  systems,  the  Missouri  people 
have  naturally  not  proceeded  in  their  consid- 
erations beyond  their  own  slate  boundary, 
rhe  result  has  been  that  the  excess  water  has 
been  turned  down  upon  the  Arkansas  part 
of  the  basin  to  be  cared  for  there  at  great 
additional  expense  to  the  Arkansas  people 
vvhenever  they  give  exhaustive  treatment  to 
their  part  of  the  property.  Not  only  this, 
but,  because  of  lack  of  suitable  outlet  through 
Missouri,  the  lands  in  that  state  are  not  as 
effectively  drained  as  they  might  be.  An 
equitable  part  of  the  cost  of  the  flood  way, 
planned  by  Morgan  and  Baxter  in  the  pro- 
posed district,  should  be  paid  by  the  people 
on  the  Missouri  end.  Such  a  proposal  will 
not  be  welcomed  by  those  people,  but  the 
principle  already  expressed  in  regard  to  as- 
sessment of  cost  of  a  city  sewerage  system 
applies  here.  Had  the  entire  basin  been  under 
one  jurisdiction,  and  had  it  been  properly 
planned  and  executed  in  the  beginning,  so 
that  the  various  districts  when  organized 
would  have  been  harmoniously  adjusted  one 
to  the  other,  there  would  have  been  no 
thought  of  any  other  proposal— the  idea  would 
have  been  accepted  at  the  outset  as  one  of  the 
fundamental  conceptions. 

We  may  confidently  predict  that  the  St. 
Francis  basin  will  one  day  be  thoroughly 
drained  and  the  whole  system  will  be  made 
to  fit  the  controlling  conditions;  but  this  must 
either  be  accomplished  by  a  joint  or  a  com- 
mon authority  over  both  ends  of  the  basin, 
or  it  will  be  the  final  result  of  a  hodgepodge 
rnethod  of  cut  and  try,  accompanied  by  local 
disputes— a  long,  wasteful  and  expensive  proc- 
ess of  error  and  adjustment. 

Such,  iri  general,  are  the  conditions  in  the 
St.  Francis  basin,  and  every  engineering  ne- 
cessity demands  either  a  working  agreement 
common  to  both  states  that  will  be  final  and 
eflPective.  or  the  intervention  of  the  Nation 
as  rnediator  and  adjuster.  The  question  of 
political  expediency  does  not  come  within  the 
purview  of  this  article.  It  is  merely  desired 
to  emphasize  a  very  apparent  engineering  ne- 
cessity. 


De- 


State    Supervision    of    Irrigation 
velopments. 

Irrigation  securities  are  generally  discredit- 
ed. Financial  houses  which  carry  heavy  loans 
on  mortgages  in  dry  farming  country  refuse 
generally  to  make  such  loans  on  irrigated 
farms.  Irrigation  bonds  are  sold  only  with 
difiiculty.  .All  these  conditions  have  come 
about  naturally  because  of  poorly  considered 
and  planned  irrigation  projects.  Sometimes 
the  fault  has  been  poor  engineering,  but  more 
often  it  has  been  poor  financiering.  In  a  paper 
read  before  the  International  Irrigation  Con- 
gress, Mr.  Geo.  B.  Snow  of  Salt  Lake  City. 
Utah,  reviews  in  some  detail  the  reasons  for 
lack  of  confidence  in  irrigation  securities  and 
suggests  the  remedy  of  state  supervision.  His 
remarks  on  supervision  are  given  below : 

I  suggest  that  all  irrigation  projects, 
whether  Carey  Act  or  privately  owned,  be 
given  such  measure  of  firm,  but  thoroughly 
just  and  practical  state  supervision  as  will 
serve  to  prevent  the  launching  of  an  irriga- 
tion project  until  it  shall  first  have  been  rigidly 
investigated  and  approved  by  properly  con- 
stituted and  competent  officials  of  the  state. 
Thus  will  the  project  carry  the  stamp  of  ap- 
proval of  the  state. 

The  question  may  well  be  asked  why  should 
the  state  thus  interfere  in  the  business  of  ir- 
rigation and  not  with  some  other  lines  of  busi- 
ness? My  answer  is  that  the  state  for  many 
years  has  been  making  a  consistent  effort  to 
exercise  a  measure  of  control  over  some  lines 
of  business,  particularly  so  with  respect  to  the 
issuance  of  stocks  and  bonds,  but  aside  from 
this  I  submit  that  no  phase  of  our  in- 
dustrial life  as  applied  to  the  arid  states  is  of 
such  superlative  importance  as  their  agricul- 
tural development,  and  I  know  of  no  important 
industry  which  so  much  concerns  the  public 
that  is  permitted  to  be  handled  so  loosely,  nor 
in  which  such  prolific  opportunity  is  afTorded 
to  deal  unfairly  with  the  public.     It  therefore 


occurs  to  me  as  being  the  plain  duty  of  the 
state  to  go  to  any  reasonable  extreme  to  prop- 
erly surround  this  industry  with  the  much 
needed  safeguards,  to  the  end  that  the  public 
shall  be  fairly  protected,  at  the  same  time  the 
interest  of  the  legitimate  builder  be  advanced. 
The  settler  from  the  east  without  previous 
experience  in  irrigation  is  presumed  to  have 
knowledge  of  the  law  of  the  several  states, 
and  be  able  to  discriminate  as  between  new 
projects,  but  as  a  matter  of  fact,  as  a  rule, 
he  neither  has  knowledge  of  the  law  nor  the 
capacity  to  judge  the  several  vital  questions 
involved  in  irrigation  development,  and  1  sub- 
mit that  it  is  unfair  that  he  be  obliged  to  ac- 
cept the  judgment  of  statements  of  the  coloni- 
zation agent  who  may  or  may  not  be  inclined 
to  take  advantage. 

I  favor  the  complete  reorganization  of  the 
present  system  of  state  land  boards.  1  thus 
suggest  for  the  reason  that  those  composing 
state  land  boards  as  now  organized,  arc  as  a 
rule  men  engaged  in  other  lines  of  business 
and  not  especially  trained  for  the  service ; 
therefore  the  land  and  irrigation  business 
which  means  so  much  to  the  state  is  in  great 
measure  made  a  side  issue. 

I  suggest  having  one  commissioner  on  land, 
one  commissioner  on  irrigation,  one  commis- 
sioner on  emigration  and  one  commissioner 
on  finance.  These  I  would  constitute  the  State 
Board  of  Land  Commissioners  with  the  Gov- 
ernor as  ex-officio  chairman.  These  commis- 
sioners should  be  appointed  by  the  Governor 
and  be  subject  to  confirmation  by  both  houses 
of  the  legislature.  I  would  urge  that  this  com- 
mission be  completely  divorced  from  politics, 
that  each  commissioner  be  appointed  with 
special  reference  to  fitness  for  his  particular 
fine  of  service,  that  they  be  men  of  high  stand- 
ing in  whom  the  public  has  full  confidence  and 
that  each  commissioner  assume  full  responsi- 
bility for  the  work  entrusted  to  his  depart- 
ment, and  furthermore,  that  they  be  constantly 
on  the  job. 

To  the  commissioner  on  land  I  would  en- 
trust the  handling  and  disposing  of  all  land  in 
which  the  state  is  interested.  He  should  be 
an  agronomist  with  a  thorough  knowledge  of 
soils  and  land  values.  He  should  be  required 
to  inspect  every  section  of  land  embraced  in 
every  proposed  irrigation  project.  He  should 
have  the  soil  analyzed  as  to  mineral  and  plant 
food  content  and  otherwise  pass  upon  the  fit- 
ness of  the  land  for  sale  to  the  public  and 
make  report  thereon  for  the  information  of  the 
public.  He  should  alone  determine  and  pre- 
scribe the  particular  land  whicli  the  builder 
of  the  project  shall  sell  or  have  the  right  to 
sell  water  for. 

The  commissioner  on  irrigation  should  be  a 
thorough-going  business  man  with  practical 
knowledge  of  irrigation  development.  There 
should  be  placed  at  his  disposal  a  sufficiently 
generous  fund  to  employ  qualified  engineers  to 
pass  judgment  upon  the  character  of  construc- 
tion, size  of  canals,  adequacy  of  water  sup- 
ply, etc.,  of  every  proposed  project.  He  should 
be  given  complete  charge  of  water  appropria- 
tions. He  should  prohibit  the  present  hap- 
hazard and  indefinite  methods  prevailing  in 
most  arid  states  of  appropriating  water  with- 
out regard  to  whether  the  water  is  actually 
available  and  permit  the  applicant  to  merely 
initiate  a  preferential  right  until  this  commis- 
sioner has  thoroughly  inspected  the  project 
and  approved  it.  The  applicant  should  tlien 
be  required  to  give  the  state  a  surety  bond 
in  such  amount  as  should  atTord  reasonable 
guarantee  that  the  project  will  be  huilt.  This 
should  serve  to  prevent  w-ater  speculators  from 
exacting  unearned  profits  from  those  engaged 
in  the  business  in  a  legitimate  way  by  tying 
up  at  small  expense  water  that  belongs  to  the 
public.  This  regulation,  however,  should  be 
sufficiently  elastic  as  not  to  prevent  individu.il 
farmers  from  making  limited  and  bona  fide 
water  appropriations.  The  fund  made  avail- 
able for  the  use  of  this  commissioner  should 
he  sufficient  to  enable  him  to  make  hydro- 
graphic  surveys  where  necessary  in  order  that 
tiie  acreage  already  under  cultivalioii  may  he 
ascertained,  also  the  quantity  of  water  that 
should  attach  thereto.  This  will  determine 
the  surplus,  if  any.  to  be  made  available  for  a 


new  project.  It  is  important  that  the  sute 
should  make  generous  appropriations  in  con- 
junction with  our  government  for  the  pur- 
pose of  determining  the  flow  of  all  streams 
and  this  work  be  placed  under  the  charge  of 
the  Irrigation  Commissioner,  and  no  stream 
should  be  over  appropriated.  If  this  plan  of 
regulation  is  followed,  a  water  permit  or  cer- 
tificate issued  by  the  Irrigation  Commissioner 
would  then  mean  to  the  holder  or  one  to  whom 
he  might  exhibit  it  that  he  was  actually  en- 
titled to  the  use  of  the  quantity  oi  water 
named  in  the  permit  and  proper  importance 
would  then  attach  to  it.  L'ndcr  present  regula- 
tions a  stream  may  be  over  appropriated  any 
number  of  times,  or  so  long  as  the  required 
fee  IS  paid  to  the  state,  and  a  water  permit 
means  little  or  nothing  in  point  of  value. 
Finally,  the  signature  of  approval  of  the  Irri- 
gation Commissioner  should  be  required  on 
every  water  contract  under  a  new  project  be- 
fore the  contract  shall  become  binding. 

The  Commissioner  of  Emigration  should  de- 
vote his  entire  time  to  giving  publicity  to  such 
land  as  the  state  desires  to  sell,  and  that  ought 
to  be  sold,  and  direct  his  efforts  to  securini^ 
desirable  colonists  for  the  several  Carey  Act 
and  privately  owned  projects.  .All  publicity 
work  should  be  done  without  discrimination  as 
between  porjects,  except  to  indicate  the  crops 
that  can  best  be  grown  on  each.  It  should 
be  made  compulsory  that  colonization  com- 
panies or  builders  of  projects  having  land  and 
water  for  sale  submit  their  advertising  mat- 
ter to  and  obtain  the  approval  of  this  commis- 
sioner before  allowing  it  to  be  distributed. 

The  Commissioner  on  Finance  should  have 
charge  of  all  state  finances  bearing  upon  land, 
water  and  irrigation  operations.  Should  an  in- 
dividual or  company  desire  to  sell  stock  or 
issue  bonds  on  an  irrigation  project  the  signed 
approval  of  this  commissioner  should  be  first 
obtained. 


Levee    Construction    in    the    Colorado 

River  Delta  and  the   Rock  Fill 

Dam  Method  of  Closing 

Crevasses. 

(staff  article.) 

In  1904  the  Colorado  River  broke  through 
Its  western  bank  just  south  of  the  Mexican 
boundary  and  cut  a  new  channel  leading  to 
the  depressed  basin  known  as  Salton  Sink. 
Its  old  channel  south  to  the  Gulf  of  Cali- 
fornia ceased  largely  to  carrv  water.  In  the 
three  years  before  the  new  channel  could  be 
permanently  closed,  Salton  Sink  became  Sal- 
ton  Sea,  an  inland  body  of  water  exceeded  in 
size  only  by  Lake  Michigan  and  Great  Salt 
Lake  of  all  such  waters  whollv  within  the 
boundaries  of  the  United  States.  The  spec- 
tacular character  of  this  geographical  change 
naturally  excited  wide  attention.  The  thing 
that  was  merely  a  curiosity  to  the  general  pub- 
he,  however,  was  a  real  anxiety  to  those  who 
had  property  interests  in  the  basin  of  which 
Salton  Sink  formed  the  lowest  depression. 
Continued  flow  into  this  basin  meant  the  de- 
struction of  great  values  in  railways,  irrigation 
works  and  farm  lands.  Engineers  were  set 
at  work  to  close  the  break  and  restore  the 
flow- of  the  river  through  its  original  channel 
to  the  Gulf  of  California. 

Five  attempts  were  made  by  the  engineers 
appointed  to  close  the  Colorado  River  break 
and  all  were  failures.  A  sixth  attempt  was 
successful.  The  repeated  failures  made  the 
work  of  restoration  almost  as  spectacular 
as  the  original  disaster.  To  most  engineers 
who  followed  the  work  only  through  the 
news  articles  in  the  journals  of  their  profes- 
sion, the  main  engineering  problem  solved 
has  perhaps  appeared  to  be  that  of  repairing 
an  accidental  failure.  .Actually  the  technical 
work  of  real  permanence  performed  by  the 
engineers  engaged  was  the  development"  of  a 
successful  method  of  river  control  for  the 
lower  Colorado  River  and  prcsiimahlv  for  any 
other  river  of  similar  character.  This  fact 
has  received  less  attention  in  engineering  ac- 
i-oiiiits  of  the  Colorado  break  and  its  closure 
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than   it  deserved.     Indeed  until   recently*   full  outlet   for  a   part   or   ''^5   ^''^tin  channe    of 

details   were   not   available   for   demonstrating  waters.     The  position  o*  ^^^^-^.^J^'X  best 

the  lesson.     They   are  now   summarized   here  the   Co  orado   was   thus   ""f  ^^le   at   the  best_ 

for   the   general  civil   engineering    reader.  and   evidence   indicates   that   it   was  becoming 


channel    enlarged    to   a    width    of    1-50    ft.      A 
.second   similar   dam   was   begun   as   shown   by 
Fig    3     but    it    was    carried    away    before    it 
could    be    finished.      The    next    attempt    made 
was  to  divert  the  channel  of  the  river  to  the 
east    side    of    Disaster     Island     by    means   of 
jetties  constructed  as   shown   in   I-"ig.   4.     The 
plan   did  not  work  and  was  abandoned.   Next 
an   attempt  was  made  to  dam   the  channel  to 
the   west   of   Disaster    Island   as    indicated   by 
Fig.  a.  but  this  dam  was  swept  away  and  the 
current   begun    to   cut    away    Disaster    Island. 
The   fifth    plan   was   to   build   a   wooden   head 
gate   to   one   side  of   the   new   channel   as   in- 
dicated in  Fig.  6;  divert  the  flow  through  this 
•gate    by    means     of    a     by-pass;     fill    the    old 
crevasse   with    a    rock   fill    on    mattresses   and 
when  this  was  completed  close  the  head  gate 
and  cut  off  the  stream  through  the  new  chan- 
nel.    This  plan  also  involved  levees  above  and 
below  the  crevasse  dam  as  indicated  by  Fig.  •>. 
Elaborate  preparations  were  made   for  car- 
rying  out   the   new    plan.      A    branch   line    of 
railway  was  constructed  to  the  break  ls  shown 
by  Fig.  0,  and  quarries,  clay  pits   and  gravel 
pits  were  equipped  for  a  rapid  and  large  out- 
put all  along  the  Southern  Pacific  Ry.,  which 
also  gathered  a   large  supply  of  cars  to   rush 
materials  from  these  quarries  and  "its  to  tne 
break.      The   by-pass   and    wooden    head    gate 
were    completed    and    the    damming    of    the 
crevasse  was  successfully  completed  to  a  point 
where  nearlv  all  the  flow  was  through  the  by- 
pass and  head  gate  when  this  gate  broke  and 
went    downstream,    leaving    an    open    channel 
1.50   ft.   wide,   flowing   some   20    ft.   deep.     To 
close  this  channel  was  the  work  of  the  sixth 


Fig.   1 — Map  of  Colorado    River    Delta. 


THE    COLOR.MiO    KIVF.R    11ELT.\. 

The  Colorado  River  empties  into  the  liulf 
of  California.  Formerly  this  gulf  reached  far 
north  into  California  as  indicated  by  the  or- 
iginal beach  line  marked  on  the  map  Fig.  1. 
The  Colorado  then  entered  the  gulf  from  the 
east.  Carrying  mucli  silt  it  gradually  built  a 
delta  westward  and  finally  this  delta  land 
filled  the  gulf  across  and  divided  it  into  two 
parts  The  river  turned  t<i  the  south  and  in 
time  the  northern  part  of  the  original  gulf 
was  drained  and  became  a  dry  basin. 

Although  the  river  had  a  marked  channel 
to  the  south  this  channel  was  by  no  means 
fixed  beyond  possible  change.  Like  all  delta 
outlets,  the  main  channel  of  the  Colorado  was. 
so  to  speak,  along  a  ridge  from  which  the 
land  sloped  down  on  both  sides.  These  out- 
lying slopes  were  drained  by  their  own 
streams  and  lakes  which  in  times  of  flood, 
when  the  Colorado  overflowed  its  banks,  be- 
came flood  reservoirs  for  that  river.  As  long 
as  the  banks  of  the  main  channel  were  over- 
topped without  being  cut  through  these  over- 
flow channels  stored  the  water  and  no  danger 
resulted.  Once,  however,  a  cut  was  opened 
through  the  main  river  bank  one  or  more  of 
these  overflow  channels  would  become  a  new 

"^■T^Tieation  and  River  Control  in  the  Colo- 
rado River  Delta."  A  paper  by  Mr  H  T.  Cory 
in  Proc.  Am.  Soc.  C.  E.,  Vol.  XXXVIII,  p.  1J4S, 
presented   to   the  Society  .Tan.    1,    liHo. 


more  unstable  each  year,  so  that  men  who 
knew  the  conditions  and  the  river  best  felt 
that  the  break  which  finally  occurred  was 
bound  to  occur  due  to  natural  causes  at  no 
distant  time.  It  happened  that  this  break  was 
precipitated  hy  the  work  of  man,  as  will  now- 
lie  outlined  briefly. 

THE    COLOR.-^DO    RIVER    BRE.SKS    .\NIi    THE    UNSUC- 
CESSFUL   .ATTEMPTS    .\T    CLOSURE. 

To  irrigate  the  lands  of  Imperial  Valley, 
water  was  drawn  from  the  Colorado  River  by 
three  different  intakes  constructed  at  diiiferent 
times.  The  sketch  map  tig.  2  shows  the  lo- 
cations of  these  intakes.  The  reasons  for 
constructing  these  successive  intakes  need  not 
be  considered,  each  new  channel  was  held  to 
be  warranted  by  the  conditions  confronting 
the  managers  of  the  irrigation  works.  It  was 
because  of  the  second  Mexican  intake  that 
trouble  arose.  This  channel  had  been  dredged 
through  with  the  intention  of  immediately 
constructing  a  head  gate.  Delay  liy  the  Mexi- 
can authorities  to  approve  the  head  gate 
plans  prevented  the  building  of  that  structure 
as  soon  as  intended.  This  caused  no  concern, 
however,  for  as  the  channel  was  only  60  ft. 
wide  it  was  felt  that  it  could  easily  be 
dammed  to  withstand  the  summer  floods.  When 
the  floods  came  a  brush  and  sand  bae  dam 
was  thrown  across  the  channel  as  indicated  by 
Fig.    2 ;    this    dam   was    swept   away    and    the 


i(n«   ».«    *■« 


Fig.    2 — Map    Showing   the    Various    Intakes 

to  the  Canal  to  Imperial  Valley  and  the 

First    Attempt    to    Close    the    Lower 

One. 

attempt  to  close  the  break.  No  new  method 
was  planned,  but  it  was  determined  to  build 
a  trestle  across  the  break  and  from  it  dump 
in  stone  and  earth,  the  idea  being  that  a  dam 
would   finally   result    if    the    rock    and   earth 
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could  be  hlled  in  faster  than  the  cur- 
rent could  carry  them  away.  This  plan  suc- 
ceeded and  the  break  was  closed. 

Satisfaction  over  the  successful  closure 
was  shortlived.  The  levee  below  the  dam 
broke    and   again    the    river   was    flowing   into 


Pig.    3 — Sketch     Map    Showing     Location    of 
Second    Attempt   to   Close   the    Intake. 

Salton  Sea.  Trestles  were  built  across  the 
new  break  and  dam  construction  was  re- 
sumed as  before.  With  the  completion  of 
this  dam  the  closure  was  finally  finished  in 
1!>|)7,  nearly  three  years  after  the  first  break. 
From  the  preceding  outline  it  will  be 
observed  that  the  final  method  of  control 
adopted  was  a  system  of  levee  construction 
coupled  with  a  system  of  rock  fill  dam  con- 
struction for  closing  levee  breaks.  The  de- 
tails of  this  development  will  now  be  related. 

ROCK    FILL    D.\M    CONSTRIXTION, 

The  general  method  of  dam  construction, 
which  was  successful  ni  closing  the  Colorado 
River  breaks,  does  not  call  for  extended  ex- 
planation. It  consists  in  building  trestles 
across  the  break  and  then  dumping  rock  and 
earth  rapidly  from  these  trestles  until  a  per- 
manent embankment  is  formed.  In  crossmg 
the  original  break  in  the  Colorado,  brush  mat- 
tresses were  sunk  to  receive  the  bank  of  stone. 
l)ut  in  the  second  break  the  stone  was  dumped 
directly  onto  the  silt  bottom  and  the  success 
was  quite  as  complete  as  when  mattress  had 
I)een  employed.  This  and  other  general  les- 
sons are  amplified  further  on,  and  here  we 
may  pause  for  a  moment  to  notice  the  gen- 
eral fact  that  only  with  exceptional  resources 
for  placing  material  rapidly  in  tlie  dams  was 
it  possible  to  build  them  successfully.  .\t  the 
second  break,   for  example,  77,000  cu.  yds.  of 


Fig.  A — Sketch  Map  Showing  Third  Attempt 
to    Close    the    Break. 


material,  mainly  rock,  was  placed  in   the  dam 
in  a  few  hours  more  than  1-5  days. 

The  general  lessons  of  the  rock  fill  closure 
dam  construction  arc  summarized  I)y   Mr.   II. 


T.  Cory  in  the  paper  previously  referred  to  as 

follows : 

The  experience  obtained  In  making  these 
two  closings,  according  to  the  methods  used. 
afforded  some  information  regarding  work  of 
this  class  which  is  believed  to  be  entirely 
uniciue  and  in  some  respects  unexpected.  In 
the  first  place,  it  was  shown  that  the  brush 
mattress  bottom  protection  Is  not  onl.v  unnec- 
essary, but  adds  to  the  cost,  both  in  time  and 
money,  provided  rock  Is  thrown  In  at  a  rea- 
sonably rapid  rate.  In  discussing  the  possi- 
bility of  handling  the  situation  along  the  lines 
decided  on.  the  opinion  was  freely  expressed 
that  the  rapid  current  would  carry  smaller 
rocks  indefinite  distances  tlown  stream,  and 
that  the  larger  ones  would  quickly  settle  into 
the  soft,  water-soaked,  alluvial  soil  to  indeter- 
minate but  very  great  depths.  As  a  matter 
of  fact,  a  relatively  small  quantity  of  "battle- 
ship" rock  sufficed  to  blanket  the  bottom  of  the 
stream  with  a  mattre.ss  of  rock  which  fulfllled 
essentially  the  same  function  as  a  mattress  of 
Itrusl^. 

In  this  type  of  construction  it  is  desirable  to 
have  rock  of  various  sizes,  such  as  obtained  by 
blasting  large  quantities  in  the  quarry  and 
loading  with  a  steam  shovel.  1-arge  stones 
(from  1  to  7  or  8  tons),  which  can  be  loaded 
on  flatcars  only  with  derricks,  are  effective. 
but  not  absolutely  necessary  in  raising  short 
sections  where,  through  carelessness  or  a  little 
unexpected  settlins.  an  unusual  quantity  of 
water  is  going  over  a  low  place  in  the  dam  with 
consequent  menacing  velocity. 

Two  trestles  were  used  in  both  cases.  These 
were  30  ft.  apart  in  the  Hind  Uam,  and  .iO  ft. 
apart  in  the  Clarke  Dam.  the  idea  being  that 
the  current  would  prevent  building  a  rock 
mattress  extending  far  enough  up  stream  by 
merely  dumping  rock  from  the  trestle  on 
which  the  closing  was  made.  Careful  e.xam- 
ination  of  the  resulting  cross-section,  when  the 
water  was  shut  oft  the  first  time,  seemed  to 
indicate  pretty  clearly  that  it  was  a  needless 
precaution  to  have  t%vo  trestles  for  final  heads 
of  14  ft.  or  less.  As  there  was  to  be  no  mat- 
tress in  the  second  closing,  it  was  decided  to 
use  two  trestles,  in  order  to  take  no  avoidable 
chances.  Everything  worked  so  well  that  it 
seemed  safe  to  do  a  little  experimenting,  and, 
practically  speaking,  the  second  break  was 
closed    from   the  low'er   trestle  alone. 

In  botli  cases  the  fills  at  both  ends  were  kept 
well  above  the  possibility  of  being  overtopped, 
and  of  uniform  heights  across  the  remaining 
length.  Train  loads  extending  entirely  over  the 
trestles  were  unloaded  most  of  the  time;  but 
short  sections  of  the  fill  which  were  low  were 
promptly  filled  in.  and  great  care  was  exercised 
to  distribute  the  overpour  evenly.  Once,  in  the 
building  of  each  of  these  structures,  a  local 
settlement  occurred,  resulting,  of  course,  in 
large  quantities  of  water  going  over  the  rela- 
tively short  lowered  section.  The  same  experi- 
ence was  had  in  making  the  upper  coffer-dam 
wall  for  completing  the  gap  in  the  Laguna 
Weir.  The  construction  of  a  rock  fill  barrier 
dam  was  regarded  as  impracticable  by  engi- 
neers, because  of  just  such  occurrences  surel.v 
breaching  the  barrier  hopelessly.  In  point  of 
fact,  continued  dumping  of  even  small  rock 
soon  stops  such  so-called  breaks,  altliough  that 
results    in   the  waste  of  much   matei-ial. 

The  chief  difficulty  is  caused  by  drift  in  the 
stream  being  caught  by  the  trestle.  Theo- 
retically, such  drift  should  be  very  easily 
broken  up  and  carried  to  the  bottom  by  dump- 
ing rock.  In  practice,  however,  there  is  difll- 
culty  in  Iteeping  drift  acomnulations  from  seri- 
ously  threatening  the   trestle. 

It  was  found  that  a  cross-section  of  the  dam 
under  tlie  trestle  is  about  as  shown  in  Fig.  7, 
.so  that  It  Is  the  inevitable  little  breaks  and 
slides,  rather  than  actual  settling,  which  oc- 
curs in  such  cases.  Local  readjnsments  or  set- 
tlin.^s  were  easily  handled  with  an  estimated 
quantity  of  100  sec. -ft.  per  lineal  foot  of  dam 
going  over  the  rock  fill.  How  much  more 
could  be  handled  safely  with  the  rock  avail- 
able is  not  known.  The  writer  would  say  that 
experience  along  the  Colorado  River  would  not 
.iustlfy  using  the  reck  fill  harrier  dam  method 
for  quantities  In  excess  of  half  that  How,  on 
an     avei'age.    although    possibly    much    greater 


rates  of  discharge  over  such  a  structure  might 
be  safe.  The  quantity  which  went  over  the 
680-ft.  crest  was  27,000  sec.-ft. 

LE\'EE    CONSTRUCTIO.V 

The  construction  of  the  levees  mdicated  in 
Fig.    i)    was    undertaken    first     without     muck 


Fig.  5 — Sketch    Map  Showing  the  Fourth  At- 
tempt  to   Close   the   Break. 

ditches— the  ground  under  the  base  of  the 
levee  being  merely  cleared  and  grubbed.  The 
levees  themselves  were  given  an  8  ft.  lop.  a 
1  on  2M  slope  on  the  river  side  and  a  1  on  °J 
slope   on   the   land   side.     When    the    second 


BnUi  knJ  «««k  ill  Jf     'V  7*'^ 


Fig.    6    —    Sketch    Map    Showing    Fifth    and 
Sixth   Attempts  to   Close  the   Break. 

break  occurred  it  was  <lecided  to  reconstruct 
the  levees  already  built  so  as  to  include  muck 
ditches  and  (o  build  all  further  levees  with 
such    ditches.      The    new    methods    of     work, 
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with  results  of  studies  made  on  compression 
and  solidifying  of  levee  foundations  and  em- 
bankments, are  given  by  Mr.  Cory  in  the 
paper  previously  referred  to  substantially  as 
follows : 

Reconstruction    on    the    existing    levees    was 
begun    by    tearing   away   the    land   side   o£   the 

8'Tie. 


Fig.   7 — Resulting    Sections    of    Rock    Fill 
Dams   Employed   to  Close  Breaks. 

levee   and    excavating  a   continuous   muck-ditch 
as  deep  as  the  test-pits  indicated  to  be  neces- 
sary.     The    usual   location   of   a   muck-ditch    is 
under   the   center   of   the   levee   section,   but,   in 
reconstruction    work,    this    was    not   practicable, 
and  besides,  there  were  several  reasons  for  loca- 
tion   nearer   the    land    toe,    which    will    be   men- 
tioned later.     The  excavation  was  made  as  nar- 
row as  possible  with  the  use  of  4-horse  Fresno 
scrapers,   and  it  was   found   that  the   walls,   not 
only    of    the    natural    soil,    but    of    the    recently 
constructed  levee  section,  stood  practically  ver- 
tical without  any  caving.     The  muck-ditch  was 
excavated   1    ft.   lower  than   the   lowest  layer  of 
cracked   adobe   soil   lying   above    the   permanent 
water-table,  and  was  refilled  with  the  material 
removed,    care    being    taken    to    keep    out    roots 
and    clods    of   adobe    exceeding    3    or   4    ins.    in 
greatest  dimension.     When  the  muck-ditch  was 
completed,    the    land   side   of   the   levee   was   re- 
placed to  the  slope  of  3  to  1,  instead  of  2  to  1, 
as   originally   built.      This   work   was  started  on 
force  account,  but  was  soon  changed  to  a  yard- 
age basis,   on  the  following  schedule: 
Levee   section   removed   and   replaced   in   em- 
bankment,  12  cents  per  cu.   yd. 
Muck-ditch    excavation   and   refill.    17V4    cents 

per   cu.    yd. 
Reinforcing  levee  section,  19  cents  per  cu.  yd. 
The  total  earth  handled  was  199,000  cu.  yds. 
For   the   new    levee   work   tests   were   made 
to  determine  the  time  at  which  efficient  com- 
pression of  adobe  soil  would  take  place  with 
distributed  loads,   as  under  a  levee  when  im- 
mersed in  water. 

From  these  lists  it  appeared  that  efficient 
compression  under  a  load  of  500  lbs.  per  square 
foot  starts  at  the  end  of  an  immersion  of  about 
3  hours,  and  continues  indefinitely  until  all  the 
voids  close.  This  is  why  borders,  canal  banks, 
levees,  etc.,  in  that  region  soon  become  im- 
pervious if  breaks  can  be  prevented  during  that 
period.  It  is  the  inability  to  prevent  breaks 
over  a  long  line  which  renders  a  muck-ditch 
of  some  form  practically  necessary. 

The  results  of  this  experiment  suggested 
dampening  the  slickens  under  the  levee  section 
enough  to  have  the  voids  in  it  closed  by  com- 
pression due  to  the  weight  of  the  levee  section. 
Such  wetting  could  be  brought  about  by  digging 
a  trench  along  one  or  both  toes  of  the  levee  and 
pumping  water  into  it,  and  would  save  the 
large  cost  of  muck-ditch  construction.  As  this 
levee  line  was  too  vitally  important  for  such 
an  innovation,  it  was  decided  to  use  a  muck- 
ditch  6  ft.  wide  on  the  bottom  and  having  side 
Elopes  of  2  to  1,  the  excavation  to  extend  at 
least  1  ft,  below  the  lowest  layer  of  cracked 
adobe  soil  above  the  water-table.  Test-pits 
were  dug  every  200  ft.  to  determine  the  neces- 
sary depth. 

The  muck-ditch,  however,  was  located  under 
the  land  toe  of  the  levee,  because  it  was  not 
deemed  desirable  to  prevent  water  from  getting 
under  the  levee,  but,  on  the  other  hand,  to 
allow  water  to  go  under  it  as  far  as  possible 
and  still  certainly  hold  it  back  with  the  muck- 
ditch.  In  this  way  the  cracked  adobe  layers 
under  the  levee  section  would  become  im- 
pervious as  a  whole  in  the  minimum  time  after 
the  water  came  as  high  as  the  toe  of  the  levee. 
The  muck-ditch,  except  for  two  short 
stretches,  was  filled  with  the  soil  taken  from  it, 
only  a  few  places  being  found  in  the  17  miles 
constructed    where    bad    material    occurred    in 


such  masses  as  to  render  it  at  all  difficult  to 
mix  the  adobe  clods  with  satisfactory  material 
taken  out   of  the   excavation. 

When  the  levees  were  completed  a  railway 
track  was  laid  along  them  and  from  it  the 
tops  and  sides  were  blanketed  with  gravel. 
The  reasons  for  this  work  and  the  method  of 
doing  it  are  given  by  Mr.  Cory  as  follows: 

Vegetation,  springing  up  like  mushrooms  on 
fills  in  the  region,  very  soon  precludes  any  pos- 
sibility of  inspection.  The  roots  also  attract 
burrowing  animals.  Furthermore,  the  danger 
of  erosion  on  the  water  face  by  swift  currents 
due  to  the  fall  of  3  ft.  per  mile  made  it  ex- 
ceedingly desirable  to  provide  a  better  surface 
for  the  eddy  currents.  For  these  reasons  all 
levees  were  blanketed  on  the  top  a,nd  both  sides 
with  a  15-in.  layer  of  gravel,  which  supplies 
a  cementing  material  which  packs  into  an  al- 
most impenetrable  surface.  It  was  practically 
impossible — and  would  have  cost  more  money 
— to  have  blanketed  the  water  face  only  or  to 
have  put  a  greater  depth  on  it  than  on  the  land 
Eide,  because  all  the  gravel  was  hauled  In 
"battleships"  which  dumped  equal  quantities 
of  material  on  each  side.     Ordinarily,  two  cuts 


With  this  the  gravel  was  spread  in  an  extraor- 
dinarily workmanlike  manner  at  a  cost  of  0.1 
ct.  per  cubic  yard.  It  worked  in  either  direc- 
tion, and  the  ordinary  process  was  to  have  one 
cut  of  gravel  dumped  along  from  3,000  to  6,000 
ft.  of  levee,  and  have  a  locomotive  take  the 
spreader  on  two  round  trips,  the  usual  speed 
being  from  10  to  12  miles  per  hour. 

In  conclusion  Mr.  Cory  summarizes  the  at- 
tainment achieved  by  the  work  done  in  clos- 
ing the  break  in  the  Colorado  River  as  fol- 
lows : 

Because  of  the  various  successful  and  un- 
successful work  done  in  the  region,  the  engi- 
neering features  of  irrigation  and  river  control 
along  the  Lower  Colorado  are  now  understood, 
and  engineering  construction  methods  are  thor- 
oughly developed.  The  successful  attempts  in 
closing  breaks  along  the  river  with  rock  fill 
barrier  dams  according  to  the  method  devel- 
oped during  the  first  and  second  closings  have 
standardized  this  class  of  work.  The  Southern 
Pacific  Co.  can  easily,  on  very  short  notice, 
furnish  all  the  equipment,  men  and  organiza- 
tion needed  to  do  all  the  various  classes  of 
work    involved,    directly    or    indirectly.    In    con- 
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Fig,  8— Spreader  for  Blanketing  Levees  with     Gravel. 


of  cars  were  unloaded,  a  considerable  portion 
of  the  first  being  used  on  the  top  and  to  sur- 
face the  track.  The  remainder  was  spread 
evenly  over  the  two  slopes  of  the  levee  with 
a  home-made  spreader  devised  and  constructed 
by  Superintendent  Hind  at  a  total  cost  of 
$300.      Its    construction    is    shown    by    Fig.    S 


trolling  the  river.  The  essential  features  of 
successful  levee  construction  there  have  been 
made  very  clear. 

The  Colorado  River  Delta  now  presents  no 
unusual  unsolved  engineering  difficulties;  Its 
problems  are  chiefly  matters  of  statecraft  in 
both  river  control   and    irrigation. 
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The   past   few   days  have 
The     Doings  ^'^^"    exceptional     for    this 
f        °     season  of  the  year   for  the 
°^  number    and    size    of    con- 

the  Week,  tracts  for  which  bids  have 
been  taken.  In  almost 
every  line  of  construction 
work  bids  have  been  received  on  one  or  more 
large  projects.  In  the  railroad  field  a  nuinber 
of  good  sized  contracts  have  been  placed.  The 
Denver,  Northwestern  &  Pacific  has  awarded 
a  contract  to  M.  A.  Wogan,  Denver,  Colo.,  for 
the  grading  for  the  completion  of  its  exten- 
sions from  Steamboat  Springs,  Colo.,  to 
Craig;  the  Great  Northern  Ry.  has  awarded 
the  grading  for  the  first  32  miles  of  its  line 
east  to  Lewiston,  to  A.  Guthrie  &  Co.,  St. 
Paul,  Minn.  Among  the  other  construction 
contracts  let  recently  are  the  following:  Rob- 
ert Sherer  &  Co.,  Los  Angeles,  Cal.,  for  grad- 
ing for  new  electric  line  of  the  Pacific  Elec- 
tric Ry..  between  San  Bernardino  and  River- 
side, Cal. ;  Charles  W.  Corbaley,  Los  Angeles, 
for  trestle  across  Santa  Ana  River  for  above 
iine;  J.  G.  White  &  Co.,  Ltd.,  London,  Eng- 
land (English  branch  of  J.  G.  White  &  Co., 
Inc.,  New  York  City),  a  $4,000,000  contract 
for  railroad  construction  in  Argentina;  Lacy 
&  McDowell,  Anniston,  Ala.,  for  grading  for 
20  miles  out  of  Iron  City,  Tenn.,  for  the 
Tennessee  Western  R.  R. ;  McCarthy  & 
Woodsman,  Little  Rock,  Ark.,  for  grading  for 
an  extension  of  Little  Rock  Railway  &  Elec- 
tric Co.'s  line  at  Little  Rock;  Henry  Bate- 
man,  Ogden,  Utah,  one  mile  of  rock  work  for 
Ogden  Rapid  Transit  Co.,  and  Henry  West, 
Ogden,  five  miles  of  grading  for  same  road ; 
Twohy  Bros..  Portland,  Ore.,  for  grading  be- 
tween Cottrell,  Wash.,  and  Sandy,  for  the 
Multonomah  Central  Ry. ;  Henry  &  McFee. 
Seattle,  Wash.,  for  filling  in  trestles  and  cul- 
verts on  the  main  line  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.,  between  Kitti- 
tas and  Beverly. 

In  the  earth  moving  line  a  number  of  big 
jobs  have  come  up  for  letting.  Two  of  the 
larger  of  the  contracts  are  for  work  for  the 
U.  S.  Reclamation  Service.  One  of  these 
calls  for  the  construction  of  46  miles  of  the 
Vandalia,  South  Canal  of  the  Milk  River 
project.  Bids  on  this  work  were  opened  Dec. 
2,  J.  E.  Hilton,  Dodson,  Mont.,  at  $172,820 
being  low  bidder  on  the  "all  or  none"  basis. 
The  other  job  called  for  the  earthwork  on  the 
low  line  canal  of  the  North  Platte  project. 
J.  F.  Williams.  Scottsbluff.  Neb.,  at  $84,953 
was  the  low  bidder.  The  largest  contract  in 
private  irrigation  work  appears  to  be  the  one 
secured  by"  Frank  C.  Mclntire.  This  con- 
tract calls  for  12  miles  of  main  canal  for  the 
South  San  Joaquin  Irrigation  District  in  Cal- 
ifornia, and  amounts   to  $143,000. 

In  the  way  of  drainage  work  the  larger 
contracts  let  recently  appear  to  have  been  se- 
cured by  R.  H.  &  G.  A.  McWilliams,  1600 
Steger  Bldg.,  Chicago,  111.,  and  Halleck  & 
Thorn,  Greenville,  Miss.  The  last  mentioned 
secured  the  contract  for  the  Black  Lake  Drain- 
age District  of  Calhoun  County,  Miss.,  the 
work  amounting  to  about  750,000  cu.  yds.  The 
McWilliams  Brothers  secured  a  $18<1,074  con- 
tract for  work  in  Clear  Creek  Drainage  & 
Levee  District  in  Illinois.  The  principal  new 
drainage  construction  coming  up  for  bids  ap- 


pears to  be  the  work  for  the  Cypress  Creek 
Drainage  District  in  Arkansas.  This  district 
will  receive  bids  Dec.  16  for  the  construction 
of  two  ditches,  one  17  miles  long,  containing 
800,000  cu.  yds.,  and  one  30  miles  long,  con- 
taining 2.000,000  cu.  yds. 

The  city  of  Cleveland  opened  bids  last  week 
for  a  $1,000,000  water  supply  tunnel.  .Andrew 
Dall  &  Son  of  Cleveland,  and  the  O'Rourke 
Engineering  Co.  of  New  York  City  collabor- 
ating, offered  to  build  the  tunnel  complete 
for  $1,096,350.  The  Reaugh  Construction  Co., 
Garfield  Bldg.,  Cleveland,  bid  $1,062,800,  with 
grouting  to  be  paid  for  extra  at  the  rate  of 
$3  a  bbl.  for  cement.  At  this  writing  it  looks 
as  though  these  bids  will  be  rejected  and  the 
work  undertaken  by  day  labor. 

Bids  were  opened  Dec.  6  by  the  Directors 
of  the  Port  of  Boston,  Boston,  Mass.,  for 
the  reconstruction  of  Commonwealth  Pier  No. 
5.  Barrows,  Stewart  Co.,  Boston  and  New 
York  City,  at  $1,016,313,  was  the  low  bid- 
der. 


ers  in  Alabama ;  $1,475,000  for  work  in  St 
Marys  River,  Michigan,  and  $l,0ti5,tH:M)  for 
waterway  connecting  Puget  Sound  with  Lakes 
Washington  and  Anna  in  the  state  of  Wash- 
ington. The  total  amount  asked  is  some 
$16,000,000  greater  than  the  sum  appropriated 
for  the  last  fiscal  year.  This  is  merely  an- 
other indication  that  1913  promises  to  break 
all   records   for  construction   work. 


Points  of  view  vary,  and 
Co.,^   TJ^rr       doubtless    the    directors    of 
nana  ±10g       ^^^      Pennsylvania     R.     R. 
or  •^vilI    not    agree     with    our 

President.  friend,  Tim  McCarthy's 
estimate  of  Samuel  Rea, 
the  newly  elected  president 
of  the  railroad.  Mr.  Rea  was  in  charge  of 
the  building  of  the  new  terminal  of  the  Penn- 
sylvania R.  R.  in  New  York  City.  In  the 
course  of  the  work  he  often  donned  the  oil 
skins  and  visited  the  tunnel  being  constructed 
under  the  East  River.  Tim  McCarthy,  fore- 
man of  the  tunnel  gang,  became  his  warm  ad- 
mirer. A  few  days  ago  McCarthy  heard  of 
Rea's  promotion.  "Sure,  I  hope  he'll  be 
happy,"  said  he,  heartily.  "But  whin  Sammie 
Rea  wint  into  the  railroadin'  business  there 
was  the  makin'  of  a  mighty  fine  sand  hog 
sp'iled." 

Contractors  specializing 
River  '"    ""iver     and     harbor  i  m- 

,    '       ,  provements  will   have  quite 

and  Harbor     ^     ^jt     of      work      next 

Work.  year     if     Congress     carries 

out  the  recommendations 
of  the  Chief  of  Engineers 
of  the  U.  S.  army.  His  report,  submitted  last 
week,  calls  for  appropriations  aggregating 
$56,766,992  for  river  and  harbor  work  during 
the  fiscal  year.  Of  this  sum  $12,937,982  is  for 
continuing  contracts.  The  larger  appropria- 
tions recommended  include  the  following: 
$12,000,000  for  locks  and  dams  in  tlie  Ohio 
River  below  Pittsburgh;  $2,100,000  for  9-ft. 
channel  in  the  Missouri  River,  Kansas  City  to 
the  luouth;  $6,000,0(10  for  improvements  in 
Mississippi  River  from  Head  of  Passes  to 
the  Ohio  River;  $1,000,000  for  Mississippi 
River  improvements  from  Ohio  River  to  Mis- 
souri River,  and  $1,500,000  from  the  latter 
point  to  Minneapolis:  $2,000,000  for  the  35-ft. 
channel  in  llie  Delaware  River  from  Philadel- 
phia to  the  sea:  $1,000,000  for  work  at  mouth 
of  Columbia  River;  $1,560,000  for  improve- 
ment in  Hudson  River  in  New  York  state; 
$1,100,000  for  harbor  of  refuge  at  Cape  Look- 
out, N.  C. ;  $1,772,000  for  improvements  in 
Rl.ack  Warrior.  Warrior  and  Tombigbee  Riv- 
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The    General  Contractors' 
$500,000,000    Associaton  is  composed  of 
.  prominent     contracting 

°*  firms    in    New    York     City 

Contracts.  and  state,  who  are  engaged 
on  the  subways,  the  Cats- 
kill  -Aqueduct,  the  Barge 
Canal  and  other  large  public  improvements. 
Last  week  the  Association  held  its  fourth 
annual  dinner.  A  feature  of  the  menu  was 
the  following  acrostic  containing  the  names 
of  all  the  contractors  in  the  Association : 
These  contractors  we're  all  glad  to  know — 
Holbrook.  Hamilton,  Hart  and  Stobaugh, 
Empire  with  Value,  and  H.  S.  Kerbaugh. 

Godwin.  Gillispie,  Grant  Smith  &  Locher, 
Emil  Diebitsch,  John  Pierce,   Smith  F.  V.,  and 

Bouker; 
North     Eastern,     Butler,     Monks,     Barlow    and 

Santord, 
Edward   S.   Skillin,   Brysen  and   Cranford; 
Remington,    Rollins,    Rodgers   and    Martin, 
Angell,  Brusstar,  Richards  &  Gaston. 
Ludington,   Klnser  and  McHarg-Barton. 

Cabot  and  Bradley,  whose  work  is  his  joy, 
O'Hern,    Holmes    and    Grimmer.    Fry.    Parker. 

McCoy: 
Norton,  McDonald,  Steers,  Mason  &  Hanger. 
Tench,     Fraser-Brace    and     Merrill-Ruckgaber; 
Ryan,  Hagerty,  'Whltmer  and  Dawes, 
Acme,  Barnard,  Great  Lakes,  help  the  cause: 
Cogan,    Mac.\rthur,  Breuchaud    and    Winston — 
They  changed  the  face  of  the  map  at  Brown's 

Station; 
On   subways   McMullen  and  Degnon  go   to   It — 
Reed,    Strother,   O'Brien,   Phoenix   and   Merrltt, 
Stewart.   Sicilian.  Uvalde  and  Jerrett. 

Armstrong  &  I.atta,  E.  Smith,  Keystone  State, 
Snare,   Trlest   and   Staats   who   build   docks   up 

to  date; 
Stevens,  two  Browns,  New  York  Submarine, 
O'Rourke,      Pearson.      Buell,      Forschner      and 

Meem; 
Crlmmlns,      Drummond.      Lockjoint      next      we 

name. 
In    Brooklyn    there's    Kelly    who's    old    at   the 

game. 
And   here   In   New  York  William   Booth   is   the 

same: 
Tei-ry,     McGovern,     FUnn,     Hough.     Lord     and 

Burns, 
Including   the    Hastings   and   Harlem   concerns: 
Out  of  town  are  Port  Orange  and  Wood:  Holler. 

.  too — 
Name  a  job  in  the  world  that  this  bunch  can- 
not do. 
Just  as  an  excuse  for  publishing  the  TOove  it 
might  be  slated  that  the  106  contractors  men- 
tioned represent  a  capitalization  ol  over  $100,- 
000.000,  and  tlie  aggregate  of  all  contracts 
now  being  carried  on  by  them  is  in  excess  of 
$500,000,000. 
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Mr.  Arthur  L.  Reagh,  civil  engineer,  has 
opened   an   office   at  344   New   York   building. 

Mr.  Edward  S.  .Armstrong,  pioneer  railroad 
builder  and  mining  man  of  Colorado,  died  at 
Canon  City,  November  28,  of  pneumonia. 

Mr,  Josiah  C.  Moor,  consulting  engineer. 
404  White  building.  Seattle.  Wash.,  has 
opened  a  branch  office  in  the  National  Realty 
building,   Tacoma. 

Mr.  A.  I.  Buchecker  has  been  appointed  chief 
engineer  of  the  sewer  department  of  Spokane. 
Wash.,  succeeding  Mr.  B.  A.  Brackenbury, 
who  recently  resigned. 

Mr.  A.  A.  Sinclair  has  been  appointed  su- 
perintendent of  bridges  and  buildings  for  the 
Duluth.  Missabe  &  Northern  R.  R.,  with  head- 
quarters at  Duluth.  Minn. 

Mr.  John  G.  Berquist,  works  manager  for 
the  Universal  Portland  Cement  Co.,  has  re- 
signed that  position,  but  will  remain  with  the 
company  as  consulting  engineer. 

Mr.  T.  H.  Mandell.  city  engineer  of  Lake 
Cliarles.  La.,  has  been  appointed  chief  engi- 
neer of  the  Louisiana  Power  &  Traction  Co.. 
w'hich  is  building  a  line  from  Lafayette  to 
Lake  Charles. 

Mr.  McGarvey  Cline  has  resigned  as  di- 
rector of  the  U.  S.  Forest  Products  Labora- 
tory at  Madison.  Wis.,  and  will  engage  in 
private  consulting  practice.  Mr.  Howard  F. 
Weiss,  assistant  director,  succeeds  him. 

Mr.  W.  C.  Rott  has  succeeded  Mr.  Walter 
Rachals  in  the  engineering  office  of  Julian  H. 
Kennedy  in  Pittsburgh.  Mr.  Rott  was  for- 
merly resident  engineer  for  Mr.  Kennedy  at  • 
the  new  plant  of  the  Brier  Hill  Steel  Co.. 
•Youngstown,   Ohio. 

Mr.  Joseph  Davenport,  inventor  of  the  loco- 
motive cab  and  pilot,  and  builder  of  the  first 
wrought  iron  bridge  in  the  United  States, 
died  November  28,  at  Zoar.  Ohio,  a  socialist 
settlement  where  he  has  lived  for  some  years. 
He  was  97  years  of  age. 


Mr.  Leonard  Wesson,  superintendent  of 
Plant  No.  2,  at  South  Chicago,  for  the  Uni- 
versal Portland  Cement  Co.,  has  been  trans- 
ferred to  the  general  offices  of  the  company 
as  assistant  to  President  Edward  M  Hagar. 
He  will  be  succeeded  by  .Assistant  Superin- 
tendent Nels  Nelson. 

Mr.  Robert  W.  Hunt  of  Chicago,  head  of 
the  consulting  engineering  firm  of  R.  W.  Hunt 
&  Co.,  was  awarded  the  John  Fritz  medal  for 
this  year.  Tliis  medal,  for  notable  scientific 
and  industrial  progress,  has  previously  been 
awarded  to  Lord  Kelvin,  George  Westing- 
house,  Alexander  Graham  Bell.  Thomas  A. 
Edison.  Charles  T.  Porter,  Alfred  Noble  and 
Sir  William  White. 

Mr.  Edgar  M.  Noel,  president  of  the  Noel 
Construction  Co.  of  Baltimore,  Md..  died  sud- 
denlv  at  his  home  in  Baltimore.  November 
20.  '  Mr.  Noel  was  one  of  the  best  known 
builders  in  the  country.  .Among  the  largest 
buildings  constructed  by  him  are  the  Chicago 
City  Hall,  the  entire  plant  of  the  National 
Cash  Register  Co.  at  Dayton,  O.,  and  the 
Great  Lakes  Naval  Training  Station  at  Lake 
Bluff.  111.    He  was  47  years  old. 

Mr.  Edward  K.  Triol.  civil  engineer  of 
Seattle,  Wash.,  has  formed  a  partnership  with 
Mr.  Horace  L.  Bushnell  for  the  practice  of 
structural  engineering.  The  firm  name  is 
Triol  &  Bushnell.  and  offices  are  at  1045 
Henry  building.  Seattle.  :Mr.  Triol  has  held 
positions  as  engineer  on  the  New  York  barge 
canal,  the  Pittsbur.gh  filtration  plant,  the  Alli- 
quippa  plant  of  the  Jones  &  Laughlin  Steel 
Co..  and  Chicago.  Milwaukee  &  Puget  Sound 
Railway.  Mr.  Bushnell  was  with  the  Corn 
Products  Co..  at  Argo,  near  Chicago,  and 
was  later  plan  examiner  with  the  Seattle  Build- 
ing Department. 

Mr.  William  Brown  Dickson  has  been 
elected  president  of  the  International  Steam 
Pump  Co.,  succeeding  the  late  Beniamin  Gug- 
.genheim,  who  lost  his  life  on  the  Titanic.  ^Ir. 
Dickson  was  born  and  educated  in  Pittsburgh, 
and  in  1881  commenced  work  at  the  Home- 
stead Steel  Works.  Rapid  promotion  through 
various  grades  came  to  him.  up  to  the  posi- 
tion of   assistant    to   president    and    managing 


director  of  the  Carnegie  Steel  Co.  in  1880. 
In  1001.  when  tlie  United  States  Steel  Cor- 
poration was  formed,  Mr.  Dickson  became 
assistant  to  the  president  of  that  company  and 
later  was  elected  a  vice  president.  He  re- 
signed from  that  position  and  from  active 
business  in   1011. 

CIVIL  SERVICE  EXAMINATONS. 

The  Chicago  Civil  Service  Commission  an- 
nounces examinations  as   follows : 

Engineer  of  Water  Works  Design,  $3,600, 
Dec.   12. 

Assistant  Architectural  Draftsman,  $1,080- 
$1,320,  Dec.  13. 


INDUSTRIAL 


The  Louisville  Cement  Co.  has  placed  its 
fiftli  order  for  a  Ruggles-Coles  rock  dryer. 

The  Ohio  Traction  Mfg.  Co.,  of  Marion, 
Ohio,  has  contracted  recently  with  J.  D.  .\danis 
&  Co.,  Indianapolis,  Ind..  to  furnish  the  lat- 
ter 40  of  its  new  1013  30-hp.  10-ton  road  roll- 
ers,   to    be    delivered    within    the    year. 

The  Victor-Balata  &  Textile  Belting  Co. 
of  New  York  City  and  Chicago,  with  fac- 
tories in  Easton.  Pa.,  owing  to  the  increas- 
ing demand  for  its  product,  has  been  coni- 
pelled  to  build  additions  with  added  machin- 
erv  to  its  already  large  textile  factories  where 
Victor-Balata  and  Victory  and  Ampere  Can- 
vas-stitched  belting  are  made. 

The  Yarnall- Waring  Co.,  formerly  at  llfiO 
Locust  St..  Philadelphia.  Pa.,  announces  its 
removal  on  Nov.  1.  1912.  to  Chestnut  Hill. 
Philadelphia,  having  assumed  management  of 
the  factory  and  sales  of  Nelson  Valve  Co. 
The  identities  of  both  companies  will  be 
maintained  as  before.  The  management  and 
officers  of  Yarnall-Waring  Co.  remain  un- 
changed. The  management  of  the  Nelson 
Valve  Co.  is  changed  by  the  following  ap- 
pointments: D.  Robert  Yarnall.  Vice  Pres- 
ident .Tnd  General  Manager ;  Bernard  G.  War- 
ing, Vice  President  and  Manager  of  Sales. 


RAILWAYS.     STEAM     AND     ELECTRIC 


Arizona. 

The  county  supervisors  at  Globe,  Ariz.,  have 
granted  a  franchise,  subject  to  referendum,  to 
Nathan  L.  .Amster  for  an  electric  railway 
from  Globe  through  Miami  to  Live  Oak.  .'V 
vote  upon  the  granting  of  the  franchise  of  the 
road  W'ithin  Globe  will  be  taken  Dec.  28. 

Arkansas. 

O:\IcCarthy  &■  Woodsmall.  Little  Rock.  Ark., 
has  been  awarded  the  contract  for  grading 
for  an  extension  of  the  Little  Rock  Railway 
&  Electric  Co.'s  line  at  Little  Rock  to  Nei- 
meyer's  Mill. 

Preliminary  surveys  have  been  completed 
for  the  proposed  interurban  line  from  Helena 
to  Mariana  E.  C.  Harnor.  Helena.  Ark., 
President  of  the  Helena  Street  &  Interurban 
R.   R.,  is  interested. 

The  Arkansas  Timl)er  &  Land  Co  has  pur- 
chased a  mill  site  at  Malvern.  .A.rk..  and  is 
planning  to  construct  a  railroad  from  that 
place  to  connect  with  the  large  timber  hold- 
ings in  Garland,  Montgomery  and  Hot  Sprin.gs 
Counties.  The  proposed  mad.  which  will  ne- 
cessitate the  construction  of  a  bridge  across 
the  Ouachita  River,  will  be  about  7-")  miles 
in  length. 

.\nnounc°ment  has  been  made  that  the 
Memphis.  Dallas  &  Gulf  Railroad  officials  at 
a  recent  meeting  at  Nashville.  Ark.,  decided 
to  begin  work  in  the  spring  on  the  extension 
to  Hot  Springs.  The  citizens  of  the  latter  city 
have  raised  a  bonus  for  the  work.  W.  W. 
Brown,  Nashville,  .Ark.,  is  President  of  the 
company. 

•J*  indicates  w 


California, 

©Robert  Sherer  &  Co.,  Los  .Vngeles,  have 
been  awarded  the  contract  for  grading  for  the 
new  electric  line  of  the  Pacific  Electric  Ry. 
between  San  Bernardino  and  Riverside.  Con- 
tract for  the  trestle  across  the  Santa  .-\na 
River  south  of  Colton  was  let  to  Charles  W. 
Corlialey,   Los  Angeles. 

Right  of  way  has  been  secured  for  a  con- 
siderable part  of  the  route  for  a  proposed 
electric  railway  from  Mokelumne  Hill  to  Val- 
ley Springs  via  the  W.  B.  Clark  marble  quarry. 
Surveys  have  been  made.  C.  .\.  Westenberg, 
San  Francisco,  is  reported  to  be  interested. 

It  has  been  announced  by  J.  C.  Kempvander, 
President  of  the  California  Central  R.  R.. 
San  Francisco.  Calif.,  that  the  line  now  operat- 
irg  between  San  Juan  and  Chittenden  will  be 
extended  from  its  present  terminus  in  the 
vicinity  of  lloUister  to  Watsonville. 

Colorado. 

®M.  .-\.  Wogan.  Denver.  Colo.,  has  been 
awarded  the  contract  for  the  grading  and  rock 
work  for  the  completion  of  the  extension  of 
the  Denver  &  Northwestern  &  Pacific  Ry. 
from  Steamboat  Springs  to  Craig,  a  distance 
of  50  miles.  The  contract  is  said  to  call  for 
an  expenditure  of  $2..i0fl.0on.  b'rom  Craig  the 
line  will  be  continued  to  Salt  Lake  City.  This 
work  will  probably  be  in  charge  of  a  subsid- 
iary company  ;  The  Denver  &  Salt  Lake  Con- 
struction Co..  which  is  to  be  incorporated  un- 
der the  laws  of  Delaware,  with  a  capita!  stock 
of  $600,000.     L.  D.  Blauvelt.  Denver.  Colo.,  is 

ork  now  open  for  bids.    '?)  indicates  a  contract  let  recently. 


chief  engineer  of  the  Denver,  Northwestern 
&  Pacific. 

Bondholders  of  the  Denver,  Laramie  & 
Northwestern  R.  R.  have  consented  to  the  is- 
suance of  $:S7."),0(HI  receiver's  certificates  by  the 
road  to  pay  ofit  part  of  its  floating  indebted- 
ness and  to  extend  the  line  to  Severance,  Colo. 
The  company  is  stated  to  have  received  two 
propositions  from  eastern  interests  to  finance 
the  road,  reorganize  it  and  extend  it  to  the 
coal  fields  of  Carlxin  County,  Wyo.  \Vm.  E. 
Green.  Continental  Bldg.,  Denver,  is  President 

It  is  expected  that  the  Chicago,  Burlington 
&  Quincy  R.  R.  will  shortly  begin  work  on  the 
completion  of  its  line  between  Hudson  and 
Greeley.  The  larger  part  of  the  grading  has 
been  finished,  and  it  is  probable  that  the  line 
will   be   finished  in   about  two  months. 

The  Santa  Fe  System  is  understood  to  be 
planning  a  number  of  improvements  in  Colo- 
rado for  the  coming  year.  These  include  a 
liO-niile  cutoff  through  Baca  County  and  the 
reconstruction  of  the  line  between  Denver  and 
Pueblo.  .-Xn  appropriation  of  $1,000.01)0  has 
been  made  for  the  latter  work.  Other  improve- 
ments include  the  new  terminals,  tracks  and  a 
depot  in  South  Denver  at  a  total  expenditure 
of  $450,000.  The  company  also  will  co-operate 
with  the  Denver  &  Rio  Grande,  it  is  under- 
stood, in  the  construction  of  a  union  depot  at 
Colorado  Springs  to  cost  $25(\000. 

Florida. 

The  Live  Oak.  Perry  &  Gulf  R.  R..  R.  P. 
Hopkins.  General  Manager,  Live  Oak,  Fla., 
has  been  making  surveys  for  grade  and  aline- 


December  11,  191. 


ENGINEERING     &     CONTRACTING 


33 


ment  improvements  and  putting  in  11  miles  of 
new  rail  between  Live  Oak  and  Mile  Post  :i3. 
The  company  has  not  decided  as  to  when  the 
work  will  be  started. 

Georgia. 

The  Valdosta  Street  Ry.  Co.  is  to  increase 
its  capital  stock  from  $00,000  to  $125,000,  and 
change  its  name  to  the  Valdosta  Traction  Co. 
The  company  at  present  operates  three  miles 
of  line  at  Valdosta.  The  new  capital  will  be 
used  for  extensions.  W.  S.  West,  Valdosta, 
is    President. 

The  oiTicials  of  the  Greene  County  R.  R. 
have  submitted  a  proposition  to  the  city  of 
Monroe,  Ga.,  offering  to  extend  the  line  to 
that  city  and  ultimately  to  Loganville  provid- 
ing free  rights  of  wav  are  furnished  and  a 
bonus  of  $20,000  is  raised.  W.  D.  Branan. 
Bostwick,  Ga.,  is  Vice  President  and  General 
Manager  of  the  road. 

Idaho. 

The  Oregon  &  Washington  Railroad  & 
Navigation  Co.,  it  is  said,  will  shortly  con- 
struct a  branch  line  into  the  Pine  Creek  dis- 
trict of  Shoshone  County,  Idaho.  The  con- 
templated construction  plans  provide  for  a 
junction  with  the  Wallace  branch  at  a  point 
2  miles  east  of  Enaville,  from  which  place 
the  road  is  to  run  up  Pine  Creek,  providin.g 
transportation  for  a  number  of  prospects  and 
partially  developed  mines  in  the  region,  and 
tapping  the  timber  belt  beyond.  F.  L.  Pitman. 
Spokane,  Wash.,  is  Chief  Engineer  of  Con- 
struction. 

The  committee  in  cliarge  of  raising  tlie 
$1.50,000  asked  by  Z.  A.  Johnson,  Nez  Perce, 
Idaho,  for  the  construction  of  a  steam  rail- 
road from  Lewiston  to  Vollmer,  connecting 
with  the  Nez  Perce  and  Idaho  line,  to  Nez 
Perce,  has  already  succeeded  in  securing  $34.- 
2-')0  of  the  amount.  This  line  was  mentioned 
in  our  issue  of  Nov.  27. 

Illinois. 

The  Santa  Fe  system  has  made  arrange- 
ments for  the  following  minor  improvements: 
.\lbuciuerque  division,  at  Winslow,  additional 
electric  facilities,  $20,.521;  additional  boilers 
and  air  compressor  in  power  house,  $27,.').jO. 
between  Crockton  and  Seligman,  chan.ging 
line  and  grade,  and  building  second  main 
track,  $.")78,47(),  between  .\sh  Fork  and  Crook- 
ton  constructing  second  main  track  witli 
crossovers,  sidin.gs,  etc.,  $lil7,488;  .Arizona 
division  at  Seligman,  providing  electric  light- 
ing plant,  $7,80.5,  bank  protection  lietween 
Needles  and  Beal.  $54,008,  laying  new  i'O-lb. 
steel  between  mile  posts  740  and  777,  $-30,- 
008.  between  Seligman  and  Yampai,  installing 
second  main  track  with  necessary  sidings,  etc.. 
$•542,312;  Arkansas  River  division,  new  gen- 
eral oflice  building  at  La  .Tunta,  $70,(!.5O.  mov- 
ing and  remodeling  division  office  building: 
Beaumont  division,  construction  of  storage 
tracks  for  .American  Lumber  Co. :  Colorado 
division,  at  Baxter,  construction  of  new  spur 
track,  erection  of  new  depot  at  Manzanola. 
$24,000:  Eastern  division,  general  round  house 
improvements.  $10,000,  Belleville  yard  renew- 
ing track  scales,  $;5,025,  Texas  City  Junction, 
construction  of  two  interchange  tracks,  $7,- 
300:  Los  .Angeles  division,  installing  passing 
track  at  Irvine.  $4,900,  extension  of  track  at 
San  Diego,  $3,400,  constructing  concrete  arch 
to  replace  liridge  No.  233  D,  between  Las 
Flores  and  Don,  replacing  a  trestle  liridge 
with  concrete  arch,  $18.()00,  between  Kecn- 
lirook  and  Highland  Junction,  constructing 
second  main  track  with  necessary  crossovers, 
sidings,  etc.,  $328,045:  Middle  division,  new 
storage  tracks,  at  Concordia  and  improvement 
to  terminal  facilities,  $20,000,  Wichita,  re- 
modeling freight  yards,  providing  new  yards, 
round  house  and  terminal  facilities,  $202,200: 
Missouri  division.  Hurdland,  raising  tracks 
and  providing  better  drainage  facilities,  $13,- 
114,  Marceline,  constructing  a  power  house 
and  appurtenances,  $8,.348 ;  Northern  division, 
installing  improved  water  facilities;  Pecos 
division,  providing  water  facilities  at  Willard, 
$4,430;  Vallev  division,  renewing  liridgi' 
800    D,     $20,728,    Taft,     additional      trackage. 


$0,017,  Sands,  providing  passing  track  and  re- 
locating turnouts,  $0,a58,  San  Pablo,  spur 
track  to  serve  the  Western  States  Porcelain 
Co.,  between  niileposts  1101-1121,  raising 
grade  and  liallasting,  $90,170,  between  Wei- 
ner  and  Antioch,  widening  cuts  and  lills  and 
inserting  new  rock  ballast,  $40,143. 

Indiana. 

The  stockholders  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Ry.,  Geo.  P.  Smith, 
Chief  Engineer,  Cincinnati,  O.,  have  author- 
ized the  construction  of  a  cutoff  at  Terre 
Haute.  The  cutoff  will  be  six  miles  long  and 
will  lie  built  west  from  the  Duane  yards  at 
Terre  Haute  to  the  Wabash  River  aiid  cross- 
ing the  river  will  extend  to  Sand  ford  and 
rejoin  the  main  line.  A  new  bridge  will  be 
built  across  the  Wabash   for  the  track. 

Iowa. 

Surveys  for  the  prospective  line  of  the 
Iowa  City-Muscatine  Interurliau  Ry.  Co.  have 
lieen  completed  from  Iowa  City  to  .Muscatine, 
and  a  report  has  been  submitted  to  the  offi- 
cials of  the  company.  It  is  probaljle  that  grad- 
ing work  will  be  started  in  the  spring.  Frank 
Tainier,  Iowa  City.  la.,  is  interested. 

The  Rock  Island  System  will  make  an  ex- 
penditure of  $75,000  for  the  reorganization  of 
the  terminal  facilities  at  Iowa  City,  la.  The 
improvenients  include  a  new  iiassenger  depot 
that  will  lie  used  by  the  two  lines,  and  will  bj 
located  in  the  extreme  east  end  of  town.  The 
freight  depots  will  lie  rebuilt  and  enlarged  so 
as  to  facilitate  the  receipt  and  dispatch  of  the 
freight  handled  by  the  two  lines. 

Kentucky. 

The  Mountain  Central  Ry.,  J.  C.  M.  Day. 
General  Manager.  Winchester,  Ky.,  is  under- 
stood to  be  plannin.g  to  begin  work  in  the 
spring  on  extending  its  line  to  Hazel  Green. 

•Advices  from  Wheeling,  W.  Va.,  state  that 
B.  M.  Robinson.  President  of  the  Tennessee 
Ry.  Co.,  New  York  City,  has  purchased  of 
Joseph  Fuccy.  Weston,  W.  Va.,  the  Clarks- 
liurg  Northern  R.  R.  and  proposes  to  push 
the  project  to  completion.  The  road  as  pro- 
jected is  to  be  00  miles  in  length,  excending 
from  Clarksburg  to  the  Ohio  River  at  New 
Martinsville,  opening  up  valuable  coal  and 
timber  property.  The  Short  Line  Railroad  is 
row  operating  between  the  terminal  points  of 
the  new  road,  but  the  Clarksburg  Northern 
will  follow  a  route  which  is  from  17  to  :!0 
miles  south  of  the  Short  Line.  All  the  neces- 
sary bridges  have  been  built,  a  grade  has  been 
established  for  13  miles  from  New  Alartins- 
ville  to  Middlebourne,  Tyler  County,  and  about 
1  mile  of  track  has  been  laid.  It  is  stated 
that  the  Tennessee  Ry.  will  complete  the  road, 
starting  work  in  the  spring.  It  is  understood 
to  be  the  intention  to  extend  it  to  Bellington. 
therebv  penetrating  central  West  Virginia  and 
affording  a  new  outlet  for  the  coal  and  timber 
production  of  that  section. 

Louisiana. 

The  Louisiana  Power  &  Traction  Co.  is 
making  good  progress  with  its  plans  for  the 
construction  of  its  electric  railway  from 
Lafayette  to  Lake  Charles.  T.  H.  Mandell. 
Lake  Charles.  La,,  is  Chief  engineer. 

Maryland. 

The  State  Public  Service  Commission  last 
week  granted  authority  to  the  Washington  & 
Cireat  h'alls  Ry.  &  Power  Co.  to  carry  out  its 
pla.is.  The  company  has  completed  its  financ- 
ing for  the  proposed  line  from  Chevy  Chase  to 
the  Great  I''a!ls  of  the  Potomac,  a  distance  oi 
a  little  more  than  10  miles.  It  will  be  huiU 
bv  the  Chevy  Chase  &  Great  b'alls  Land  Corp. 
The  cost  of  construction  will  be  approximately 
$-150,000,  and  for  this  the  railway  is  to  give 
to  the  building  company  $500,000  of  its  5  per 
cent    bonds,   its    total    issue. 

Massachusetts. 

I'he  Boston  &•    Maine    R.   R.   is  to  apply  at 

the  coming  session  of  the  state  legislature  for 

permission    to      destroy     the    tuiiiiel     throu.gh 

which    the    road     runs    in      Salem.      .Authority 


will  be  askc<l  to  four-track  the  road  ironi 
Beverly  to  Boston.  .Authority  for  the  opera- 
tion of  trains  by  electricity  between  Boston 
and  Beverly  will  be  asked.  Petitions  of  this 
nature  have  to  be  advertised  for  three  suc- 
cessive weeks  prior  to  the  convention  of  the 
legislature. 

Michigan. 

An  election  will  be  held  early  next  month 
to  vote  on  granting  a  franchise  to  the  Che- 
boygan Electric  Light  &  Power  Co.,  Cheboy- 
gan, for  an  interurban  line  between  that  city 
and  Petoskey. 

Mississippi. 

Representatives  of  a  Cincinnati,  O.,  syndi- 
cate were  at  McComb  last  week  making  inves- 
tigations looking  to  the  organization  of  a 
traction  company,  to  operate  an  electric  rail- 
way between  this  point  and  Magnolia,  a  dis- 
tance of  seven  miles,  and  to  build  and  operate 
a  plant  to  furnish  gas  for  domestic  purposes. 
John  T.  Lorcnz,  Cincinnati,  C,  is  interested. 

Missouri. 

Surveys  will  be  started  immediately  for  tlK 
Iirojected  line  of  the  Nevada.  Lebanon  &  East- 
ern Ry.  Co.  This  company  was  chartered  last 
week  with  a  capital  stock  of  $1,000,000  and 
proposes  the  construction  of  a  railroad  lOO 
miles  long,  connecting  the  county  seats  of 
Vernon,  Cedar,  Polk,  Dallas  and  Laclede 
counties.  The  incorporators  are  J.  .A.  Dalv 
and  S.  .A.  Wight,  Nevada;  R.  .A.  Browti. 
Cedar;  W.  B.  Dunnegan  and  C.  W.  Biles. 
Polk;  James  P.  Obanncn,  Dallas:  W.  I.  Dif- 
fendorf,  Laclede,  and  S.  J.  Thompson  and 
\\[.  A.  Thompson.  Kansas  City.  .About  55 
miles  of  this  line  was  graded  between  Bolivar 
and  Lebanon  44  years  ago.  The  bridges  are 
almost  completed  and  many  of  the  ties  laid. 
The  work  was  dropped  at  that  time  owing  to 
the  death  of  the  promoter.  W.  A.  Thompson. 
309  Garfield  Ave..  Kansas  City.  Mo.,  will  be 
president  and  T.  S.  Leavitt,  Bolivar,  Mo.,  will 
be  chief  engineer. 

The  directors  of  the  Missouri  Pacific  sys- 
tem are  understood  to  have  secured  an  option 
for  control  of  the  International  &  Great 
Northern  Ry.  This  would  give  the  Missouri 
Pacific  a  direct  outlet  to  the  gulf  at  Galveston 
:'nd  also  a  direct  connection  at  Laredo  witl; 
the  National  Railways  of  Mexico.  .A  track- 
age contract  with  the  Te.xas  &  Pacific  from 
Texarkana  and  Long  View.  Tex.,  would  he 
necessary  to  connect  up  the  Iron  Mountain 
and  the  International  &  Great  Northern. 

Montana. 

®The  Great  Northern  Ry.,  .A.  H.  Hogeland. 
St.  Paul,  Minn,.  Chief  Engineer,  has  award- 
ed the  contract  for  grading  the  first  32 
miles  of  the  New  Rockford-Great  Falls  cut- 
off from  Lewistown  east  to  .\.  Guthrie  & 
Co.,  St,  Paul,  Minn.  This  part  of  the 
survey  runs  almost  directly  east  from  Lewis- 
town,  much  of  it  being  on  the  North  Fork  of 
McDonald  Creek  to  the  town  of  Grassrange 
to  which  point  the  Milwaukee  is  now  com- 
pleting the  grading  of  its  Melstonc  line  which 
was  partly  graded  a  couple  of  years  ago.  From 
this  point  it  is  understooil  that  the  (ireat 
Northern  will  parallel  the  Milwaukee  down 
McDonald  Creek,  although  it  was  announced 
some  months  ago  that  the  two  roads  would 
build  a  joint  line  down  that  creek.  Upon  this 
stretch  of  the  Great  Northern  there  arc  2 
tunnels  to  he  bored,  one  about  3.000  ft.  in 
len.g^h  and   the  other  nlKMit   1.000  ft. 

the  Great  Northern  Ry.  Co.  has  tiled 
articles  of  incorporation  increasing  its  capital 
stock  from  $210,000,000  to  $23 1  ,(>il0.000.  The 
increase  of  $21,000,1)00  is  made  primarily  to 
acquire  the  stocks,  bonds  and  other  securities 
of  the  Montana  h'astcrn  Ry.  Co.  and  the 
stocks,  bonds  and  other  securities  of  any  other 
road  the  acquisition  of  which  mav  be  author- 
ized by  the  board  of  directors.  The  Montana 
h'astcrn  Rv.  Co.  was  incorporated  late  las' 
month  witli  a  capital  stock  of  $10,0(>0,00«.  for 
purpose  of  building  the  New  Rockford  Ij'ne 
of  the  Great  Northern,  This  line  will  extend 
from  New  Rockford,  N.  Oak.,  to  Ix-wiston. 
Mont.,  a  distance  of  .505  miles,  of  which  315 


•^'  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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miles   will   be   in    Montana    and   250   miles    in 
Dakota. 

Nevada. 

E.  R.  Place,  General  Manager  of  the  Win- 
nemucca  Northern  Railroad,  Winnemucca, 
Nev..  has  announced  that  surveys  will  be  start- 
ed this  winter  for  the  proposed  extension  of 
the  Ime  to  Caldwell.  Actual  construction 
work  will  probably  be  started  in  the  spring. 

New  York. 

®J.  G.  White  &  Co..  Inc..  43  Exchange  PI.. 
New  \ork  City,  have  received  telegraphic  ad- 
vice of  the  award  to  their  London  associates 
(J.  G.  White  &  Co.,  Ltd.).  of  railroad  con- 
struction work  in  the  Argentine,  amounting 
to  about  $4,000,000,  from  clients  for  whom 
they  have  carried  out  several  previous  con- 
tracts. This  new  contract,  like  the  others,  is  on 
their  usual  basis  of  cost  plus  a  fee.  The  railroad 
to  be  constructed  constitutes  the  connecting 
link  in  the  through  system  between  Brazil  and 
the  Argentine  Republic,  with  termini  at 
Buenos  .Aires  and   Rio  de  Janeiro. 

The  Engineering  Department  of  the  New 
York  Central  &  Hudson  River  R.  R.  has  pre- 
pared plans  for  cutting  down  the  3-mile  grade 
on  the  West  .Shore  R,  R.  east  of  Mohawk. 
The  work,  however,  is  being  held  up  owing 
to  the  inability  of  the  railroad  company  and 
the  adjoining  property  owners  to  come  to 
terms  over  the  price  for  the  necessary  land 
along  the  improved  right  of  wav.  The"  erade 
is  one  of  the  heaviest  on  the"  West  Shore. 
With  its  elimination  accomplished  the  West 
Shore  \yill  be  more  largely  devoted  to  the 
forwarding   of    freight. 

Ohio. 

The  Cincinnati,  New  Orleans  &  Texas  Pa- 
cific Rv.  (Queen  &  Crescent  Route,  C.  Dough- 
erty. Chief  Engineer,  Cincinnati,  O.).  is  to 
issue  $.500,000  of  bonds  for  connecting  its 
trackage  with  the  terminals  of  the  Cincinnati 
Southern  Ry. 

The  State  Public  Service  Commission  has 
authorized  an  increase  in  the  capital  stock  of 
the  Northern  Ohio  Traction  &  Light  Co  of 
Akron,  of  $2,000,000 


Oklahoma. 

A  project  is  reported  under  consideration 
for  the  construction  of  another  interurban 
railway  out  of  Muskogee.  C.  N.  Haskell, 
Muskogee,   Okla..  is  said  to  be  interested. 

Oregon. 

The  city  council  of  Grants  Pass,  Ore.,  will 
probably  call  a  special  election  to  vote  on  a 
bond  issue  of  $200,000  towards  financing  the 
construction  of  a  railroad  to  tidewater  at 
Crescent  City,  Cal.  Residents  of  the  latter 
place  are  reported  to  have  subscribed  $2.50,0i1O 
for  the  project.  The  Pacific-Interior  R,  R. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $100,000  to  promote  the  project.  The  in- 
corporators are  E.  T.  McKinstrv.  George  W. 
Colvig  and  W.  P.  Quinlan  of  Grants  Pass, 
representing  a  committee  of  business  men  of 
the  city. 

Pennsylvania. 

The  project  for  an  electric  railway  from 
Erie  to  Corry  has  been  taken  up  and  there 
are  some  prospects  that  the  line  will  be  built 
next  year.  It  is  also  proposed  to  build  through 
to  Ashville,  N.  Y.,  to  connect  with  the  lines 
of  the  Chautauqua  Traction  Co.  Charles  M. 
Hatch,  and  F.  F.  Curtze,  Erie.  Pa.,  are  inter- 
ested. 

The  Pennsylvania  &  Southern  R.  R.  Co., 
mentioned  in  our  last  issue,  will  run  through 
the  Trough  Creek  Valley,  touching  the  soft 
coal  operations  of  the  Rocky  Ridge  Coal  & 
Iron  Co.,  Possum  Hollow  Coal  &  Coke  Co., 
Broad  Top  Coal  &  Mineral  Co.,  and  other 
mines  in  that  part  of  the  county,  giving  them 
direct  railroad  service.  The  first  section  will 
be  14  miles  long.  R.  W.  Jacobs,  Huntingdon, 
Pa.,  president  of  the  Broad  Top  Coal  &  Min- 
eral Co.,  is  director  of  the  new   railroad. 

The  Hagerstown,  Greencastle  &-  Mercersburg 
Electric  Ry..  incorporated  recently  with  a  cap- 
tal    stock    of    $100,000.    proposes    to    build    an 


electric  railway  from  Hagerstown,  Md..  to 
Mercersburg,  Pa.,  a  distance  of  23  miles.  The 
company  proposes  to  begin  construction  work 
as  soon  as  contracts  can  be  awarded  and  the 
weather  will  permit.  John  E.  Ensign,  Green- 
castle,   Pa.,    is    President. 

The  Easton  Transit  Co..  Easton.  Pa.,  is 
understood  to  be  planning  the  expenditure  of 
about  $100,000  for  changing  the  gage  in  Phil- 
lipsburg  and  the  rebuilding  of  the  roadway 
and   track  on  the   South   Side. 

The  Monessen  Southwestern  R.  R.,  char- 
tered recently,  as  noted  in  our  Nov.  27  issue, 
proposes  a  3-mile  line  from  Monessen  to 
Charleroi  to  connect  the  Pittsburgh  &  Lake 
Erie  R.  R.  and  the  ]\Ionongahela  Valley  Di- 
vision of  the  Pennsylvania  R.  R.  The  com- 
pany will  either  build  a  bridge  over  the  Mo- 
nongahela  River  or  operate  a  car  ferry.  The 
officers  of  the  company  are  Wallace  H.  Rowe. 
Pittsburgh,  president;  John  Bindley.  Emil 
Winter,  Willis  E.  McCook  and  E.  H. "Bindley. 
Pittsburgh :  George  Nash,  Monessen,  and  W. 
K.    Given,   Edgewood. 

Right  of  way  agents  and  engineers,  said  to 
be  in  the  employ  of  the  Pittsburgh  &  Lake 
Erie  Ry..  are  working  from  a  point  on  .the 
Monongahela  River,  near  Monongahela  City, 
through  Hills  Station,  Venice  and  McDonald 
and  northward  toward  the  Ohio  River.  It  is 
understood  that  the  line  will  be  built  in  lfll3 
and  used  as  a  cut-ofF  for  the  shipment  of  coal 
from  the  Yougbiogheny  and  IMonongahela  val- 
leys, so  as  to  divert  it  from  passing  through 
the  Pittsburgh  yards  and  being  subjected  to 
much  delay.  J.  A.  .'Vtwood,  Pittsburgh,  Pa., 
is  Chief  Engineer  of  the  P.  &  L.  E.  Ry. 

South  Dakota. 

Articles  of  incorporation  have  been  filed 
with  the  Secretary  of  State,  Pierre,  S.  Dak., 
for  the  Chicago,  Sioux  Falls  &  Pacific  Ry., 
with  a  capital  stock  of  $14,000,000.  It  is  said 'to 
be  the  intention  to  build  a  line  from  Chicago  to 
Seattle  across  the  states  of  Illinois,  Iowa. 
South  Dakota.  Wyoming.  Idaho  and  Wash- 
ington. 

Tennessee. 

®Lacy  &  McDowell,  headed  bv  D.  B.  Lacy, 
.\nniston,  Ala.,  have  been  awarded  the  con- 
tract for  20  miles  of  roadbed  for  the  Tennes- 
see Western  R.  R.  out  of  Iron  Citv,  Tenn. 
The  contract  is  understood  to  call  for  heavy 
team  work  and  will  require  about  a  year  for 
completion.  It  is  stated  that  a  considerable 
part  of  the  work  is  to  be  sub-let. 

The  Court  of  Fentress  County,  Jamestown, 
Tenn.,  recently  called  a  session  to  consider  a 
preposition  from  the  Jamestown  R.  R.  Co. 
to  build  a  road  from  Glenmary.  in  Scott  Coun- 
ty, to  Jamestown,  provided  the  county  will 
vote  to  take  $(30,000  stock  in  the  road."  The 
company  olTers  to  forfeit  $10,000  if  it  fails  to 
complete  the  road  within  two  years.  .-Xn  elec- 
tion was  ordered  held  Dec.  28  to  vote  on  the 
matter. 

Surveys  have  been  started  for  a  railroad  to 
be  built  from  Petros,  Tenn.,  to  Williamsburg, 
Ky.,  a  distance  of  about  60  miles.  The  .Appa- 
lachian Ry.  Co.  of  Knoxville  and  Huntsville, 
Tenn.,  is  reported  to  be  planning  the  new- 
line.  J.  W.  Prevost,  Huntsville.  Tenn.,  is 
stated  to  be  interested. 

Texas. 

•^The  Gulf.  Colorado  &  Santa  Fe  Ry  is  re- 
ported to  have  extended  the  time  to  Dec  23 
for  opening  bids  for  its  $.500,000  union  depot 
and  office  building  at  Galveston.  Bids  were  to 
have  been  opened  Dec.  2. 

The  Southwestern  Ry.,  A.  C.  Parks,  General 
Mana.ger.  Henrietta.  Tex.,  is  considering  build- 
ing an  extension  of  its  line  southwest  from 
Archer  City. 

The  Bryan  &  College  Rv.  Co.,  O.  E.  Gam- 
mil.  General  Manager,  Bryan,  is  planning  to 
begin  work  in  the  near  future  on  a  short  ex- 
tension to  the  Brabos  b.ittom. 

.A  plan  is  under  consideration  for  the  con- 
struction of  an  interurban  line  from  Gaines- 
ville to  McKinney,  via  Tioga,  Celina  and 
Weston.  F.  B.  Pope,  McKinney,  Tex.,  is  in- 
terested. 


■J.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


The  Galveston  Electric  Co.,  L.  C.  Bradley, 
General  Manager,  Galveston,  proposes  to  ex- 
tend its  line  from  40th  to  52d  St.,  and  also 
to  purchase  ten  new  cars.  This  company  is 
controlled  by  the  Stone  &  Webster  Engineer- 
ing Corp  of  Boston,  Mass. 

Information  has  been  received  from  Pales- 
tine, Texas,  to  the  effect  that  the  new  Dallas, 
Corsicana  &  Palestine  R.  R.  has  been  financed 
and  construction  work  is  to  begin  from  the 
Palestine  end  early  this  month.  Right  of  way 
is  practically  secured  between  Palestine  and 
Corsicana  and  Palestine  and  Corsicana  have 
each  subscribed  about  $80,000  of  the  stock, 
while  land  owners  along  the  proposed  route 
are  largely  interested. 

Advices  from  Victoria,  Texas,  state  that  the 
Southern  Pacific  will  shortly  improve  its  track 
between  that  city  and  Louise  by  laying  heavier 
steel.  The  present  track  consists  of  o2-lb. 
steel  and  it  will  be  replaced  with  80-lb.  rails. 

Utah. 

®The  Ogden  Rapid  Transit  Co.  has  award- 
ed the  contract  for  the  completion  of  its  line 
in  the  canyon  to  Huntsville.  Henry  Bateman, 
Ogden,  secured  one  mile  of  heavy  rock  cut 
from  the  Hermitage  and  the  substructure  work 
for  five  bridges  over  the  Ogden  River  and 
tributaries.  Henry  West,  Ogden,  was  award- 
ed the  contract  for  the  five  miles  of  road  in 
the  east  end  of  the  line  to  the  center  of  Hunts- 
ville. 

The  Ogden  Rapid  Transit  Co..  Ogden,  is 
rushing  work  on  its  extension  to  Huntsville. 
The  company  probably  will  not  undertake  the 
construction  of  its  24th  and  27th  St.  lines  in 
Ogden  until  spring. 

The  Utah  Railway  Co.  has  submitted  a  prop- 
osition to  the  city  of  Provo,  Utah,  offering 
to  construct  terminals  at  that  place  providing 
the  city  furnishes  the  necessarv  right  of  way 
and  raises  $.50,000  toward  the  cost  of  the 
work.     Charles  F.  Deck  is  Mayor  of   Provo. 

Washington. 

®Twohy  Bros.,  21!)  E.  COth  Si.  Nortlh,  Port- 
land, Ore.,  have  been  awarded  the  contract 
for  grading  between  Cottrell  and  Sandy  for 
Multonomah  Central  Ry. 

®Hofius  Steel  &  Equipment  Co.,  Seattle, 
has  awarded  the  contract  at  $1.5,.5.52  for  rails 
and  track  material  for  the  ,3%-mile  line  to  be 
built  from  Cedar  Falls  for  the  citv  of  Seattle 

®Henry  &  McFce,  White  Bldg.,  Seattle, 
Wash.,  have  been  awarded  the  contract  for  fill- 
ing in  trestles  and  culverts  on  the  main  line 
of  the  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
between  Kittitas  and  Beverly. 

City  Council  of  Seattle,  Wash.,  has  author- 
ized the  Board  of  Public  Works  to  purchase 
a  site  on  which  to  erect  car  barns  for  the 
municipal  street  railway  system. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  IS  relocating  its  line  through  Rich- 
land, Wash.,  and  it  is  said  an  extension  will 
be  built  to  Han  ford.  J.  R.  Holman,  Seattle, 
Wash.,  IS  Assistant  General  Manager  of  the 
O.-W.  R.  &  N.  Co. 

Wisconsin. 

Ordinance  is  before  the  citv  council  of  Eau 
Claire,  Wis.,  to  grant  the  Chippewa  Valley 
Railway,  Light  &  Power  Co.  of  that  citv  a 
franchise  to  extend  its  lines  east  on  East  M'ad- 
ison  St.  from  Franklin  So.  to  Mt.  Tom, 
through  the  Mt.  Tom  property  to  Starr  Ave . 
and  north  on  Starr  Ave.  to  Omaha  St. 

An  unconfirmed  report  states  that  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  Rv.  may 
begin  work  early  next  spring  on  its  proposed 
Greenwood  cutoff,  connecting  Chippewa  Falls 
and  Greenwood.  This  cutoff  has  been  under 
consideration  about  two  years. 
,  The  State  Railroad  Commission  of  Wiscon- 
sin, Madison,  Wis.,  has  instructed  the  Minne- 
apolis. St.  Paul  &  Sault  Ste.  Marie  R.  R.  to 
construct  a  five-mile  spur  connecting  the  town 
of  Theresa,  Wis.,  with  the  old  Wisconsin  Cen- 
tral Line.  The  town  must,  however,  contrib- 
ute $21,199  toward  the  cost.  W.  G.  Bierd. 
Minneapolis,  Minn.,  is  Vice  President  and 
Genera!   Manager  of   the   railway. 
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Canada. 

®Kimbal  Bros.  &  Campbell  have  taken  five 
miles  of  work  in  the  Kettle  Valley  Ry.,  at 
Brooks,  Alberta. 

The  city  of  Edmonton,  Alberta,  is  stated  to 
be  planning  to  expend  about  $1,500,000  next 
year  on  street  railway  construction,  substruc- 
tures and  equipment.  The  street  railway  at 
Edmonton  is  controlled  by  the  city.  A.  I. 
Latronell  is  city  engineer. 

Citizens  of  Stratford,  Ont.,  will  vote  at 
the  January  election  on  a  street  railway  by- 
law. The  line  will  be  financed  and  construct- 
ed by  the  Mackenzie  &  Mann  interests,  Toron- 
to, and  if  the  citizens  pass  the  by-law  and  the 
legislature  ratifies  it,  construction  will  be  com- 


menced by  June  I,  lOl.'J.  and  the  system  com- 
pleted within  18  months. 

The  Board  of  Trade  of  London,  Ont,  has 
recommended  the  submission  of  a  by-law  to 
the  ratepayers  at  the  January  election  on  the 
question  whether  the  city  of  London  should 
electrify  the  London  &  Port  Stanley  Ry.,  at  a 
cost  of  about  $1,000,000. 

The  Quebec  Railway  Committee,  according 
to  information  from  Montreal,  Que.,  has  ap- 
proved a  bill  for  the  incorporation  of  the 
Huntington  &  Hemmingford  Ry.  Co.,  which 
provides  for  the  construction  of  a  line  be- 
tween the  villages  of  Huntington  and  Hem- 
mingford before  May,  1917. 

The  Minister  of  Railways  has  approved  the 


route  map  of  the  Alberta  Inttrurban  Ry.  Co., 
which  proposes  to  construct  a  system  of  elec- 
tric railroads  in  South  Alberta.  K.  J.  C.  Zinck, 
Beveridge  Bldg.,  Calgary,  is  chief  engineer. 

The  Porcupine  Rand  Belt  Electric  Ry.  Co., 
C.  H.  Fullerton,  Engineer,  is  planning  to  make 
surveys  this  winter  for  the  first  TS  miles  of  its 
line.    F.  G.  Earl,  New  York  City,  is  President. 

Mexico. 

Representatives  of  St.  Louis  capitalists  have 
been  in  Mexico  investigating  the  route  for  a 
proposed  new  railroad.  It  is  reported  that 
they  found  conditions  so  satisfactory  that  they 
will  begin  construction  work  in  about  three 
months.  J.  Oilman  Miller,  St.  Louis,  Mo.,  is 
interested. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

®The  Southern  Bitulithic  Co.  has  been 
awarded  the  contract  by  the  City  Commission 
of  Birmingham,  Ala.,  for  the  paving  of  '.^th 
St.,  from  First  Ave.  to  Eighth  .Ave.,  north. 
The  paving  will  be  5  ins.  in  thickness  and 
will   cost   about  $22,000. 

®The  City  Commission  of  Montgomery. 
.A.la.,  has  let  the  contracts  for  the  paving  of 
Pine  St.,  between  Forest  and  MuUin,  to  Jami- 
son &  Holowell,  at  $1,758. 

The  City  Council  of  Selma,  Ala.,  has  adopt- 
ed a  resolution  authorizing  the  ordinance  com- 
mittee of  that  body  to  prepare  and  present  to 
the  next  regular  meeting  an  ordinance  calling 
for  the  paving  of  both  Dallas  and  Lauder- 
dale Sts.  Asphalt  will  probably  be  used.  Julian 
Smith  is  City  Engineer. 

The  City  Commission  of  Tuscaloosa,  Ala., 
has  adopted  an  ordinance  providing  for  the 
paving  of  about  three  miles  of  streets  in  that 
city,  at  an  estimated  cost  of  about  $130,000. 
Asphalt  will  be  used.  It  is  expected  to  begin 
construction  work  not  later  than  Feb.  1.  W. 
H.  Nichol  is  City  Engineer. 

Arizona. 

The  Pima  County  Board  of  Supervisors, 
Tucson,  Ariz.,  intend  to  begin  work  on  the 
state  highways  in  that  county  during  the  first 
part  of  the  month.  About  $15,000  will  be  ex- 
pended in  the  county  on  the  roads.  Lamar 
Cobb,   Phoenix,   is   State   Engineer. 

Arkansas. 

®The  Wallace  Construction  Co.  has  been 
awarded  the  contract  by  Board  of  Improve- 
ments, Paving  and  Curb  and  Gutter  District 
No.  8,  Fort  Smith,  Ark.,  for  the  construction 
of  4,172  sq.  yds.  of  bituminous  macadam  at 
$0.75  per  sq.  yd.  and  1,500  lin.  ft.  of  concrete 
curb  and  gutter  at  $0.55  per  ft.  Bids  were 
opened   Dec.   1. 

Geo.  D.  Parks,  Lee  M.  Harris  and  E.  W. 
Homan  have  been  appointed  Commissioners  of 
Paving  District  No.  5,  of  Rogers,  Ark.  The 
Commissioners  have  employed  M.  A.  Earl  & 
Co.,  of  Muskogee,  Okla.,  to  prepare  plans  and 
specifications  for  approximately  18,000  sq. 
yds.  of  pavement.  The  class  of  pavement  has 
not  been  decided  upon. 

California. 

•|«Bids  will  be  received  until  8  p.  m.,  Dec. 
11,  by  Board  of  City  Trustees,  Lelia  Foster, 
Clerk,  Imperial,  Calif.,  for  the  improvement 
of  a  number  of  streets.  The  work  will  include 
considerable    concrete    pavement   construction. 

®The  Board  of  Public  Works  of  Wilming- 
ton, Calif.,  has  awarded  the  contract  to  B.  C. 
Nichols  to  pave  Canal  St.,  from  Third  to 
Seventh  Sts.,  and  to  construct  storm  drains 
in   the  street,   at  $41,749. 

®The  California  State  Highway  Commis- 
sion, Sacramento,  has  awarded  the  contract 
for  the  construction  of  the  10-miIe  stretch  of 
the  state  highway  from  Encinitas  to  Ocean- 
side,  San  Diego  County,  for  which  bids  were 
opened  Nov.   18,  to  tlie  Knight  &  Hyde  Con- 
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struction  Co.,  of  San  Diego,  at  $62,809.  Oiled 
concrete  will  be  used. 

®Hudson  &  Johnson  of  Los  Angeles,  Calif., 
have  been  awarded  the  contract  by  the  Board 
of  County  Supervisors,  Los  Angeles,  for  the 
building  of  the  three-mile  strip  of  road  from 
the  Covina  city  limits  to  the  Foothill  Blvd., 
on   Citrus  Ave. 

The  City  Trustees  of  Visalia,  Calif.,  have 
ordered  the  construction  of  28  blocks  of  street 
paving.  All  principal  streets  in  the  business 
section  of  the  city  will  be  paved,  and  all  other 
streets  leading  into  the  city  will  be  put  in 
first-class  condition.  L.  E.  McCabe  is  City 
Engineer. 

Colorado. 

The  Board  of  Public  Works  of  Denver, 
Colo.,  Chas.  Berry,  Street  Commissioner,  is 
preparing  to  advertise  for  bids  for  the  con- 
tracts on  the  new  paving  district,  which  ex- 
tends from  14th  St.  to  Cherry  Creek,  and  from 
California  St.  to  Larimer.  It  is  planned  to 
have  all  of  the  streets  laid  with  asphalt. 

Delaware. 

Francis  A.  Price,  County  State  Highway 
Commissioner,  Wilmington,  Del.,  rejected  all 
bids  received  Nov.  26  for  the  construction  of 
a  waterbound  macadam  road  from  Odess  to- 
ward St.  Georges,  a  distance  of  three  miles. 

District  of  Columbia. 

Plans  are  being  considered  by  the  engineer- 
ing department  of  the  District  of  Columbia 
for  the  construction  of  a  driveway  to  lead 
from  28th  and  R  Sts.,  northwest  in  Q  St., 
and  thence  to  the  new  bridge  to  be  built  across 
Rock  Creek.  The  driveway  will  have  a  total 
length  of  about  1,000  ft.  and  a  width  of  60  ft. 
Col.  W.  V.  Judson,  Washington,  is  Engineer. 

Idaho. 

The  Village  Board  of  Culdesac,  Ida.  (pop- 
ulation 436),  has  appointed  a  committee  to 
secure  signatures  of  two-thirds  of  the  prop- 
erty owners  to  a  petition  that  the  streets  be 
macadamized  and  have  the  work  done  under 
the  new  law  which  provides  that  the  village 
board  may,  upon  a  petition  of  two-thirds  of 
the  property  owners,  levy  an  assessment  for 
street  work. 

The  citizens  of  Bannock  County,  Ida.,  at  a 
recent  election  voted  the  issuance  of  bonds 
to  the  amount  of  $200,000  for  the  construc- 
tion of  good  roads.  Pocatello  is  the  county 
seat. 

Illinois. 

®The  Board  of  Local  Improvements  of 
Peoria.  111.,  has  awarded  the  contract  for  pav- 
ing with  brick  Globe  St.,  from  Main  to  State, 
excepting  the  intersection  of  Sanford  St.,  for 
a  width  "of  30  ft.,  between  curbs:  said  pave- 
ment to  consist  of  a  5-in.  concrete  foundation ; 
a  2-in.  sand  cushion;  a  single  layer  of  vitrified 
paving  brick  of  the  best  quality,  laid  on  edge : 
sand  filler  and  covering  Vi-iii.  thick:  cement 
curb;  stone  protection  curb,  at  $1.14  per  sq. 
yd.,  or  $6,704,  to  J.  McAllister.  The  same 
contractor    secured    tlie    contract     for     paving 

ork  now  open  for  bids.    ®  indicates  a  contract  let  recenrlv. 


State  St.,  with  approximately  8,480  sq.  yds. 
of  vitrified  brick  at  $1.40  pensq.  yd.  Bids  were 
opened  Dec.  2. 

®The  Board  of  Local  Improvements  of 
Normal,  III.,  has  let  the  contract  for  the  Fell 
Ave. -Willow  St.  pavement,  the  pavement  to 
extend  on  Fell  ."Xve.,  from  Mulberry  north  to 
Willow,  and  on  Willow  from  School  to  Lin- 
den, to  Frank  Williams,  at  $17,973._ 

Indiana. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
6,  by  Board  of  Clark  County  Commissioners, 
Jeffersonville,  Ind.,  for  the  construction  of  a 
gravel  road  in  said  county.  George  W.  Stoner 
is  County  Auditor. 

•J-Bids  will  be  received  until  11  a.  m.,  Dec. 
31,  by  Commissioners  of  Wabash  and  Grant 
Counties  at  Wabash,  Ind.,  for  the  construction 
of  a  gravel  road,  D.  H.  Smith  Road,  located 
on  the  boundary  line  of  Wabash  and  Grant 
Counties.     Dan  Showalter  is  County  .\uditor. 

®The  Wolcott  Dredging  Co.,  of  Lafayette, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  White  County  Commissioners,  Monti- 
cello,  Ind.,  for  the  construction  of  the  Wm. 
Schofield  road  in  Prairie  Township  at  $6,987. 
Bids  were  opened  Dec.  3. 

®The  Board  of  Warren  County  Commis- 
sioners, Williamsport,  Ind.,  has  awarded  the 
contract  for  the  construction  of  a  gravel  road 
in  Prairie  Civil  Township  to  Jas.  T.  Pierce  at 
$5,690.     Bids  were  opened  Dec.  2. 

®The  Board  of  Warren  County  Commission- 
ers, Williamsport,  Ind.,  has  awarded  the  con- 
tract for  the  construction  of  three  gravel  roads 
in  Prairie  Township  to  Jas.  T.  Pierce  of 
Delphi,  Ind..  and  a  contract  for  constructing 
two  gravel  roads  in  Medina  Township  to  John 
Glynn  of  Otterbein,  Ind.  Bids  were  opened 
Dec.  3. 

®The  County  Commissioners,  Shelbyville, 
Ind..  have  awarded  the  contract  for  the  im- 
provement of  five  miles  of  the  Michigan  road 
in  Moral  Township,  to  Hobbs  &  Cox  of  Tip- 
ton.   Ind..   at   $13,040. 

®Prettyman  &  Haines,  of  Knox,  Ind.,  have 
been  awarded  the  contract  by  the  Board  of 
St.  Joseph  County  Commissioners,  South  Bend. 
Ind.,  for  the  construction  of  15  miles  of  gravel 
roads  in  Lincoln  Township,  at  $22,456.  Bids 
were  opened  Dec.  2. 

®John  S.  Rogers,  of  Bloomington,  Ind.,  has 
been  awarded  the  contract  by  the  Board  of 
Monroe  County  Conunissioncrs.  Bloomington, 
for  the  construction  of  a  .stone  road  in  Bloom- 
ington Township  at  $14,488.  Bids  were  opened 
Dec.  3. 

®D.  H.  Fatout,  of  Indianapolis,  Ind..  has 
been  awarded  the  contract  by  the  Board  of 
Shelby  County  Commissioners,  Shelbyville. 
Ind.,  for  the  construction  of  a  gravel  road  in 
Hendricks  Township.  Bids  were  opened  Ooc.  4. 

®C.  W.  Folgcr.  of  Columbus,  Ind..  has  been 
awarded  the  contract  by  the  Board  of  Barthol- 
omew County  Commissioners.  Columbus,  for 
the  construction  of  a  macadam  road  in  Flat- 
rock  Township,  at  $9,573,  Bids  were  opened 
Dec.  6. 

No  bids  were  received  by  the  Board  of  New- 
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ton  County  Commissioners,  Kentland,  Ind.,  on 
Dec.  2,  for  the  construction  of  a  macadam 
road  in  Jackson  Township.  E.  R.  Bringham 
is   County  Auditor. 

No  bids  were  received  on  Dec.  2  by  the 
Board  of  Newton  County  Commissioners, 
Kentland,  Ind.,  for  the  construction  of  a  ma- 
cadam road  in  McClellan  Township.  E.  R. 
Bringham  is  County  Auditor. 

Iowa. 

The  City  Council  of  CUnton,  la.,  has  passed 
a  resolution  for  the  repaying  of  Fifth  Ave., 
from  Fifth  St.  west  to  Bluff  Blvd.  The  reso- 
lution provides  for  the  use  of  one  of  four 
kinds  of  materials,  concrete.  Dolarway,  as- 
phalt or  brick.    J.  G.  Thorne  is  City  Engineer. 

The  City  Council  of  Corning.  la.,  contem- 
plates laying  pavement  ne.xt  year  on  the  fol- 
lowing streets :  Adams,  from  Wheeler  lum- 
ber yard,  four  blocks  north ;  Seventh  St.,  from 
.Adams  to  the  First  National  Bank  corner  on 
Davis  .\\e.,  and  from  the  First  National  Bank 
corner  on  Benton  Ave.  to  Grove  Ave. :  Eighth 
St.,  from  the  city  hall  to  .Adams  St. ;  Davis 
.Ave.,  on  the  east  side  of  the  court  house  to 
10th  St.:  10th  St.,  from  Davis  .Ave.,  west  be- 
tween the  court  house  and  the  jail  to  Loomis 
.Ave.,  or  the  Sullivan  corner;  Loomis  Ave., 
from  the  Town  Ave.,  the  entire  length  of  the 
street. 

The  City  Council  of  Fort  Madison,  la.,  has 
passed  a  resolution  providing  for  the  exten- 
sion of  the  Front  St.  brick  pavement.  The 
pavement  will  extend  on  Front  St.  to  Occi- 
dental St..  on  Occidental  to  Des  Moines  St., 
on  Des  Mo'nes  to  Union  Ave.  Work  will  be 
started  in  the  spring. 

The  City  Council  of  Hampton.  la.,  is  making 
arrangements  for  the  paving  of  3-t  blocks  of 
streets  next  vear.  It  is  probable  that  concrete 
navement  will  be  laid.  C.  H.  Porter  is  City 
Enpineer. 

The  citv  of  Belle  Plaine.  la..  L.  S.  .Abott. 
City  Ensrineer.  plans  the  laying  of  about  40 
blocks  of  oaving  next  year.  The  pavement 
will  be  l^'H  from  the  south  side  school  build- 
ing on  Eighth  Ave.,  north  to  19th  St..  Main 
or  12tb  St..  from  Seventh  .Ave.  to  10th  .Ave., 
and  Ninth  Aye.  from  the  C.  &  N.  R.  R. 
tracks  to   16th   St 

Kentucky. 

The  .Advi"=orv  T^oard,  appointed  liv  the  Fis- 
cal Court.  Pineville,  Ky..  has  called  an  election 
to  vote  on  the  prooosition  to  issue  $3"ifi.000 
road  bonds,  the  election  to  be  held  March 
4,  1913.  The  Board  also  manned  out  the  var- 
ious road=  to  be  built  in  Rell  Countv.  The 
loneest  will  reach  from  Middlesboro  to  the 
Knox  County  line. 

Louisiana. 

It  is  reported  that  the  Police  Jury,  Baton 
Rouge,  La.,  has  purchased  a  traction  road  en- 
pine,  to  be  used  in  East  Baton  Rou^e.  from 
Ki"nard-Haines  Co,  of  >Iinneapolis,  Minn, 

The  citv  of  Slidell.  St.  Tammany  Parish, 
La.,  Paul  T.  Garderp.  Mayor,  has  issued  bonds 
to  the  amount  of  $10,000  for  the  paving  of  a 
number  of  cfree*s  with  shells,  put  down  side- 
walks and  improve  the  city  generally. 

Maryland. 

©Robert  J  Padgett  of  B.nltimore  Md.,  se- 
cured the  contract  from  the  Board  of  .Awards 
of  that  city  on  Dec.  4,  for  sheet  asphalt  and 
bituminous  concrete  work  for  the  Paying 
Commission,  at  $44,000. 

Massachusetts. 

®The  Essex  County  Commissioners,  Salem, 
Mass..  have  awarded  the  contract  for  the  con- 
struction of  a  boulevard  from  Witer  St., 
Lawrence,  to  Bartlett's  brook.  Methuen,  to 
William  T.  Carroll  of  Lawrence.  Mass.,  at  $44,- 
.'ilS.  .A  list  of  bids  received  on  this  work  was 
given  in  our  last  issue. 

En.eineer  E  E.  Davis  of  Northampton, 
Mass.,  retained  by  the  town  of  Easthamnton, 
Mass..  to  estimate  the  cost  of  the  cou'^truction 
of  the  Searle  Ave.  extension,  includin.g  a 
steel  and  concrete  bridge  oyer  the  railroads 
and  brook,  has  submitted  his  report.     .Accord- 


ing to  the  estimate  the  project  will  cost  ap- 
proximately $97,000.  W.  E.  Tannatt  is  Town 
Engineer. 

Selectmen  of  Revere,  Mass.,  have  filed  with 
the  Clerk  of  the  House  at  the  State  Houses 
a  petition  for  legislation  to  authorize  the  con- 
struction of  the  so-called  missing  link  high- 
way in  Revere  to  connect  the  boulevard  at 
Eliot  Circle,  in  Winthrop,  with  the  present 
state  highway  through  Revere.  The  highway 
is  to  be  70  ft.  wide  and  to  cost  about  $400,000. 

Minnesota. 

The  Board  of  Public  Works  of  St.  Paul. 
Minn.,  is  considering  the  paving  of  Snelling 
Ave.,  from  Grand  Ave.  to  University  .Ave. 
.According  to  City  Engineer  Oscar  Claussen's 
estimate  the  cost  for  various  kinds  »of  pave- 
ment for  a  46-ft.  driveway  vary  from  $2.5,734, 
or  $2.8-5  per  front  for  macadam,  to  $03,000, 
or  $6.99  per  front  ft.  for  granite  blocks :  for 
a  ■5.5-ft.  driveway  the  estimates  run  from  $32,- 
861  to  $80,889,' or  from  $2.89  to  $8.97  per 
front  ft. 

The  Hennipin  County  Commissioners.  Min- 
neapolis. Minn.,  have  adopted  a  resolution  or- 
dering the  construction  of  concrete  pavement 
on  the  Lake  St.  extension,  from  St.  Louis 
Park  in  Deephaven,  a  distance  of  nearly  six 
miles. 

Mississippi. 

•I«Bids  will  be  received  until  Dec.  19,  by 
Chancery  Clerk,  Natchez,  Miss.,  it  is  reported, 
for  the  construction  of  roads  in  .Adams 
County. 

©Jordan  &  Phillipps  of  Aberdeen  Miss.,  have 
been  awarded  the  contract  by  Lafayette  Coun- 
ty Mississippi  Road  Commissioners.  Drawer 
2.57,  Oxford,  Miss.,  for  grading  and  surfacing 
with  gravel  and  sand-clay  2-5  miles  of  roads 
in  District  No.  1 ;  also  concrete  bridges  and 
culverts  and  side  ditch  paving.  Bids  w-ere 
opened  Nov.  30.  W.  L.  Webster  is  Assistant 
En.gineer. 

®The  Oxford  Concrete  Co.,  Charleston, 
Miss.,  has  been  awarded  the  contract  by  the 
^layor  and  Board  of  Aldermen  of  Charleston, 
for  the  construction  of  concrete  street  cross- 
ings 6  ins.  thick;  also  for  making  such  cuts 
and  fills  as  may  be  necessary  to  properly  con- 
struct sidewalks  now  in  process  of  construction 
by  the  same  company.  Bids  were  opened  Dec. 
4  by  J.  T.  Neely,   City  Clerk. 

The  citizens  of  Peats  1  and  3  of  Forrest 
County  Miss.,  recently  voted  the  issuance  of 
bonds  to  the  amount  of  $100,000  for  the  con- 
struction of  good  roads.  Hattiesburg  is  the 
county  seat. 

Missouri. 
®The  St.  Louis  County  Commissioners,  Clay- 
ton, Mo.,  have  awarded  the  contract  for  im- 
proving the  stretch  of  bottom  road  in  that 
county  from  the  St.  Charles  rock  road,  near 
Pattonville.   to  Bergler   Bros. 

Montana. 

®The  City  Council  of  Great  Falls,  Mont., 
has  awarded  the  contract  for  the  paving  of 
First  .Ave.,  north  from  Park  Drive  to  Sixth 
St.,  with  bitulithic,  to  the  Warren  Construc- 
tion Co.,  at  $.37,901.  The  Nilson-Smith  Co. 
bid  $38,.389  on  the  work. 

Nebraska. 

•I«Bids  will  be  received  until  noon,  Dec.  14, 
by  Board  of  Douglass  County  Commission- 
ers, Omaha.  Nebr.,  it  is  reported,  for  the  con- 
struction of  1%  miles  of  brick  pavement  on 
tlie  Dodge  Road.  Frank  Dewey  is  Countv 
Clerk. 

®The  City  Council  of  Fremont.  Nebr.,  has 
awarded  the  contract  for  paving  C  St.  to  A. 
D.  Sears.  The  Council  also  created  the  Main 
St.  pavine  district. 

-An  ordinance  has  been  passed  in  the  City 
Council  of  Lincoln,  Nebr.,  providing  for  the 
creation  of  a  paving  district  covering  30 
blocks,  and  the  aoproximate  cost  of  the  im- 
provements will  be  $100,000.  The  following 
streets  are  included  in  the  district :  27th  St., 
from  South  to  L:  26th.  from  Garfield  to  Ever- 
ett :  Garfield,  from  27th  to  30th ;  Everett,  from 
26th  to  28th;   Washington,   from  23d  to  27th, 


•!•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


and  -A,  from  22d  to  27th  St.     Adna  Dobson  is 
City  Engineer. 

Petitions  are  being  circulated  in  Sarpy 
County,  Nebr.,  to  be  submitted  to  the  govern- 
ment, asking  that  $-50,000  be  contributed  for 
the  macadamizing  of  a  road  from  Omaha  to 
Fort   Crook. 

New  Jersey. 

©State  Road  Commissioner  Edwin  .A.  Ste- 
vens, Trenton,  N.  J.,  has  awarded  the  contracts 
for  the  construction  of  si.x  sections  of  differ- 
ent road  surfacing  materials  in  Passaic  Coun- 
ty to  Fred  S.  Smith.  The  road  to  be  im- 
proved extends  from  the  Passaic  River  to  the 
Passaic  Valley  road,  in  Morris  County. 

®The  Borough  Council  of  Carlstadt,  N.  J., 
has  awarded  the  contract  for  the  macadam- 
izing of  Seventh  and  (iarden  Sts.  to  A.  J.  Mil- 
ligan  of  Rutherford.  N.  J.,  at  $8,600. 

®The  Hunterdon  County  Board  of  Free- 
holders Flemington.  N.  J.,  has  awarded  the 
contract  for  the  macadamizing  of  the  first 
section  of  the  Flemington-Frenchtown  Public 
Road  to  Siagafoos  &  Poore  of  Ricgelsville, 
N.  J.,  at  $77,712. 

Following  bids  were  received  recently  by 
the  Hunterdon  County  Board  of  Freeholders, 
Flfmington,  N.  J.,  for  the  construction  of 
part  of  the  road  from  Lambertville  towards 
Washington's  Crossing,  known  as  the  River 
Road :  Charles  Eastbiirn  of  Yardlcv,  Pa.. 
$15,728,  binder  A.,  $1-5,886,  binder  B.,  $17,116, 
binder  E. :  Siagafoos  &  Poore,  of  Riegelsvillc. 
$16,662;  William  J.  Ledger  of  I-ambertville, 
$1-5,022,  binder  H. :  T.  J.  McGovern  Contract- 
ing Co.,  of  Trenton,  $11,9-57;  binder  .A..  $16,- 
698.   binder   F. 

The  City  Commissioners  of  Long  Branch, 
N.  J.,  have  laid  the  matter  of  letting  the  con- 
tract for  paving  work  for  which  bids  were 
opened  on  Nov.  20  over  until  Dec.  11.  The 
work  includes  .5,.500  sq.  yds.  of  asphaltic  con- 
crete, 1,100  cu.  yds.  of  concrete.  900  sq.  yds. 
of  concrete  gutter  and  900  sq.  yds.  of  vitrified 
block  gutter.  J.  Wesley  Seaman  is  City  En- 
gineer. 

E.  M.  Mullin  &  Co.,  G7  Bayvlcw  Ave..  Jer- 
sey City,  N.  J.,  are  the  probable  contractors 
.  for  the  improvement  of  Frazer  PI.,  from  New- 
ark .Ave.  to  its  northerly  terminus,  for  which 
bids  were  opened  on  Nov.  2-5  by  the  Board  of 
Street  &  Water  Commissioners  of  that  citv, 
Edward  B.  See.  Clerk.  The  bid  was  83  9/iO 
per  cent  of  the  engineer's  estimate. 

E.  M.  Mullin  &  Co.,  67  Bayview  Ave.,  Jer- 
sey City,  N.  J.,  are  the  probable  contractors 
for  the  improvement  of  Thorne  St.,  from 
Hudson  Blvd.  to  Germania  .Ave.,  in  Jersey 
City,  for  which  bids  were  opened  by  the  Board 
of  Street  &  Water  Commissioners,  Edward  B. 
See,  Clerk,  on  Nov.  2-5.  The  bid  was  94  per 
cent  of  the  en.gineer's  estimate. 

New  York. 

•{•'^ids  will  be  received  until  1  :30  p.  m..  Dec. 
16,  by  Hoard  of  Contract  and  Supply,  Syra- 
cuse. N.  Y.,  for  furnishing  labor  and  materials 
for  the  construction  of  a  stone,  cement,  asphalt 
or  brick  sidewalk  .5  ft.  wide  on  both  sides  of 
Helen  St.,  from  Eisner  .Ave.  to  Manlins  St. 
Plans  and  specifications  are  on  file  with  the 
Board.     G.  J.  :Met2  is  Clerk. 

•{•Rids  will  be  received  until  11  a.  m.,  Dec. 
18,  by  Department  of  Public  Works,  Francis 
G.  Ward,  Commissioner,  Buffalo,  N.  Y.,  for 
the  improvement  of  the  following  roads :  Pav- 
ing Latour  St.,  24  ft.  wide,  from  the  north  curb 
line  of  Walden  .Ave.  to  the  south  curb  line  of 
Genesee  St.,  with  each  kind  of  pavement  for 
laying,  of  which  specifications  have  been  filed 
by  the  Commissioner  of  Public  Works.  For 
paving  Antwerp  St.,  28  ft.  wide,  from  the  east 
curb  line  of  Bailey  -Ave.  to  the  west  curb  line 
of  Waring  Ave.,  with  each  kind  of  pavement 
for  laying,  of  which  specifications  have  been 
filed  by  the  Commissioner  of  Public  W'orks. 
For  paving  Imson  St.,  28  ft.  wide,  from  the 
north  curb  line  of  Seneca  St.  to  the  north 
end  of  Imson  St.,  with  each  kind  of  pavement 
for  laying,  of  which  specifications  have  been 
filed  by  the  Commissioner  of  Public  Works. 
For  paving  Tousey  St.,  24  ft.  wide,  from  the 
north  curb  line  of  Champlin  St.  to  the  south 
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curb  hue  of  Sycamore  St.,  with  each  kind  ot 
pavement  for  laying,  of  which  specifications 
have  been  hied  by  the  Commissioner  of  PubHc 
Works.  For  paving  Champlin  St.,  24  ft  wide 
from  the  east  curb  hne  of  Spring  St.  to  the 
west  curb  hne  of  .Mortimer  St.,  with  each  kind 
of  pavement  for  kiying,  of  which  specifications 
have  been  filed  by  the  Commissioner  of  Pubhc 
Works. 

®The  Board  of  Contract  &  Supplv  of  Ro- 
chester. N.  Y.,  has  let  the  contract  for  Ham- 
burg St.  asphalt  pavement  to  the  Rochester 
Vulcanite   Pavement  Co.,  at  $2,112. 

The  city  of  Rochester,  N.  Y..  will  shortly 
receive  bids  for  the  cleaning  of  snow  off  the 
streets.  Herbert  W.  Pierce  is  official  in  charge 
of  streets. 

The  New  York  State  Highway  Commission, 
Albany,  rejected  the  bids  received  recently 
for  the  building  of  the  14-mile  good  road 
stretch,  Hancock-East  Branch  state  highway, 
in  Delaware  County,  because  of  informality. 
The  Joseph  Walker  Construction  Co.,  Albany, 
at  $145,000,  submitted  the  lowest  bid. 

North  Dakota. 

City  Engineer  E.  J.  Thomas  of  Minot.  X. 
Dak.,  is  preparing  plans  for  the  paving  of  a 
number  of  streets  at  an  estimated  cost  of  $30,- 
000.  It  is  proposed  to  pave  Main  St.,  from 
the  Great  Northern  Railwav  right  of  way  to 
Third  St.,  and  First  St.,  from  Ward  St',  to 
Belyea  Ave.  Creosoted  wood  block  will  prob- 
ably be  used. 

Ohio. 

•I«Bids  will  be  received  until  11  a.  m.,  Jan.  4, 
by  Board  of  Cuyahoga  County  Commissioners, 
Cleveland,  O.,  for  the  improvement  of  Bar- 
ton Road,  from  Coe  Ridge  Road  to  westerly 
county  line  in  Olmsted  Township,  in  accord- 
ance with  the  form  of  contract  and  specifica- 
tions to  be  furnished  by  Frank  R.  Lander. 
County  Surveyor.  Plans,  descriptions,  bills  and 
specifications  for  the  above  w^ork  can  be  seen 
and  are  open  to  public  inspection  of  persons 
interested  therein,  at  the  office  of  the  County 
Engineer  at  the  New  Court  House  on  Lake- 
side Ave.,  Cleveland,  Ohio.  A  certified  check 
for  $1,000  must  be  filed  with  each  bid.  John 
F.  Goldenbogen  is  Clerk  of  the  Board. 

•{•Bids  will  be  received  until  no^  n,  Dec.  11, 
by  F.  E.  Harman,  Director  of  Public  Service, 
Lima,  O.,  for  the  improvement  of  W.  High 
St.,  from  W'oodlawn  Ave.  to  Glenwood  Ave., 
by  macadamizing  the  central  10  ft.  on  the 
south  side  of  said  street  and  the  central  10  ft. 
on  the  north  side  of  said  street,  on  the  north 
and  south  side  of  the  parking  which  is  sit- 
uated on  the  central  50  ft.  of  said  street,  by 
macadamizing  with  8  ins.  of  stone  macadani. 
with  4  ins.  of  coarse  stone  and  4  ins.  of  fine 
stone. 

^Bids  will  be  received  at  the  office  of  the 
State    Hi.shway    Commissioner,    at    Columbus, 


Ohio,   until 


Dec.  23,  for  grading  and 


paving  with  brick  for  heavy  traffic  the  Bridge- 
town and  Ferguson  road.  State  Hiehway  "B," 
Pet.  No.  490.  in  Green  Twp..  Hamilton  Coun- 
ty. Length,  7,458  ft.  or  1.41  mile.  Width  of 
pavement.  If!  ft.  Estimated  cost  of  construc- 
tion, $29,200.  A  draft  or  certified  check  for 
$300  shall  be  deposited  with  each  bid.  The 
successful  bidder  will  be  required  to  give  bond 
for  an  amount  equal  to  the  contract  price. 
Date  set  for  completion.  .-\ug.  1,  1013.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State  High- 
way Department.  The  State  Highway  Com- 
missioner reserves  the  right  to  reiect  any  and 
all  bids.  Tames  R.  Marker.  Columbus,  O.,  is 
State  Hi,ghway  Commissioner. 

^Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m..  Dec.  23,  for  grading  and 
paving  with  waterbonnd  macadam  the  Wa- 
pakoneta  and  St.  Johns  road.  State  Hit;h- 
wav  "A,"  Pet.  No.  502,  in  Duchoq'iet,  Pnshet.i, 
Union  and  Clay  Twos.,  Auglaize  County. 
Length  23,500  ft.  or  4.45  mile.  Width  of  pave- 
ment. 12  ft.  estimated  cost  of  construction, 
,'i;i4.092  53.  .\  draft  or  certified  check  for 
$.300  shall  be  deno^'ted  with  cch  bid.  The 
succesful  bidder  will  be  required  to  give  bond 


tor  an  amount  equal  to  the  contract  price. 
Date  set  for  completion,  Aug.  1,  1013.  Plans 
and  specifications  are  on  file  in  the  office  of 
the  County  Commissioners  and  the  State 
Highway  Department.  The  State  Highway 
Commissioner  reserves  the  right  to  reject  any 
and  all  bids.  James  R.  Marker.  Columbus. 
O.,  is  State  Highway  Commissioner. 

•FBids  will  be  received  until  Dec.  12  by  R 
.M.  Pillmore,  Director  of  Public  Service, 
.'\.kron,  O.,  it  is  reported,  for  the  construc- 
tion of  pavement  on  a  number  of  streets. 

^•Bids  will  be  received  until  noon,  Dec  17 
by  H  11.  Canfield,  Clerk  of  the  X'illage  of 
Cleveland  Heights,  .300  Beckman  Bldg.,  Cleve- 
land, O.,  for  furnishing  the  material  and 
labor  necessary  for  the  improvement  of  Crest 
Road,  from  the  south  line  of  Mavfield  Road 
to  Wood  Road,  by  grading,  draining,  and 
constructing  sidewalks,  according  to  the  plans 
and  specifications  on  file  at  the  office  of  said 
Clerk  at  the  Town  Hall  and  at  the  office  of 
said  company.  Bidders  are  required  to  use 
the  printed  form,  wdiich  will  be  furnished  on 
application,  by  said  Clerk  or  at  the  office  of 
said  company.  Each  bid  must  be  accompanied 
by  a  certified  check  for  10  per  cent  of  the 
amount  of  the  bid. 

•J«Bids  will  be  received  until  noon.  Dee  17 
by  H.  H.  Canfield,  Clerk  of  the  Village  of 
Cleveland  Heights.  309  Beckman  Bldg.,  Cleve- 
land. O.,  for  furnishing  the  material  and 
labor  necessary  for  the  improvement  of  Maple 
Road,  from  the  south  line  of  Mayfield  Road 
southerly  2.507.25  ft.  to  the  center  line  of 
Wood  Road,  by  grading,  draining  and  con- 
structing sidewalks,  according  to  the  plans 
and  specifications  on  file  at  the  office  of  said 
Clerk  at  the  Town  Hall  and  at  the  office  of 
The  F.  .\.  Pease  Engineering  Company,  at 
No.  931  Williamson  Bldg.,  Cleveland.  O. 

•f«Bids  will  be  received  until  noon,  Jan.  9, 
by  John  .A.  Neill,  Village  Clerk,  Bryan,  O.. 
for  furnishing  the  necessary  labor  and  ma- 
terials for  paving  with  vitrified  paving  bricks 
or  blocks,  asphalt  blocks,  sheet  asphalt,  as- 
nhalted  concrete  or  bituminous  concrete  as 
Council  may  select,  together  with  the  neces- 
sary drainage  and  otherwise  improving  certain 
portions  of  West  High  St..  between  the  alley 
west  of  Beech  St.  to  the  west  corporation 
line.  Center  St.  from  Beech  St.  to  corporation 
line,  and  intersection  of  Beech  and  Center 
Sts..  and  Beech  and  Wilson  Sts.  and  Mul- 
berry St.  from  east  line  of  Main  St.  to  west 
line  of  Union  St.,  according  to  the  plans  and 
specifications  therefore  on  file  in  the  office  of 
the  \'illage  Clerk.  Estimated  quantity  of  pav- 
ing 25,20u  sq.  yds.  Each  bid  must  be  accom- 
panied by  a  cash  deposit  or  a  certified  check 
on  some  solvent  bank,  payable  to  the  order  of 
the  Village  Clerk  for  an  amount  equal  to  10 
per  cent  of  the  aggregate  amount  of  the,  pro- 
posal. Plans  and  specifications  can  be  seen 
and  forms  of  proposals  obtained  at  the  office 
of  the  Village  Clerk  or  the  En.ginecrs,  The 
Smith  &  Boulay  Co.,  322  Nasbv  Bldg.,  To- 
ledo, o.  "        ; 

®The  Board  of  Control  of  Canton,  O.,  has 
let  the  contract  for  the  improvement  of  Wal- 
ter .\ve.  to  John  Skeeles,  at  $2,953,  and  for 
the  improvement  of  /Xultman  and  Scott  Aves. 
to  F.  A.  Downs  Construction  Co.,  at  $7,420. 

®Wm.  Nichoson,  of  Delhi,  O..  has  been 
awarded  the  contract  by  the  Board  of  Ham- 
ilton County  Commissioners,  Cincinnati.  O.. 
for  the  construction  of  improvements,  under 
Specification  No.  401,  to  the  Deerfield  road 
from  Madi.sonville  niKc  to  the  half-section  line 
of  Section  17,  Columbia  Township,  at  $1,515. 
Bids  were  opened  Nov.  29. 

®Rienelspach  &  Thonia  of  I'Veniont.  O.. 
li.ive  been  awarded  the  contract  by  the  State 
Highway  Department.  Columbus,  for  grading 
and  paving  with  brick  for  heavy  traffic  the 
.Spie.gel  Grove  road  in  liallville  Tt>wnship, 
Sandusky  County,  at  $l.(>(lil.  The  road  is 
I. .330  ft,  long  and  12  ft.  wide.  Bids  were 
opened    Dec,  3, 

®Kell--  Durham  of  iVaverly.  O,.  has  been 
awarded  the  contract  by  the  State  llighw;iy 
Department.  Columbus,  for  grading  and  pav- 
ing  with    ,1    waterbound    macadam     and      con- 


crete, the  Wavcrly  and  Beaverton  road,  in 
Pec  P=ee  and  Seal  Townships,  Pike  County, 
at  $4,299.  The  road  is  5,280  ft.  long  and  12 
ft.  wide.     Bids  were  opened  Dec.  3. 

©Edward  Ryan  of  Cincinnati,  C,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Works  of  that  city,  for  the  paving  of 
Eighth  Ave.,  from  Enright  Ave.  to  the  new 
^t    Joseph   cemetery,   at   $130,000. 

®Wilburn  Walls  of  Latham.  O..  has  been 
awarded  the  contract  bv  the  State  Highway 
Department,  James  R.  Marker.  Columbus. 
Commissioner,  for  grading  and  paving  with 
a  waterbound  macadam  the  Grassy  1-ork  road 
in  Mifflin  Township.  Pike  County,  at  $:i.475. 
The  road  is  11,070  ft.  long  and  10  ft.  wide. 
Bids  were  opened  Dec.  3. 

®C.  S.  Slavens  of  Lucasville,  C,  has  been 
awarded  the  contract  by  the  State  Highway 
Department,  Columbus.  James  R.  Marker, 
Commissioner,  for  grading  and  paving  with 
a  waterbound  gravel,  the  Owl  Creek  road 
in  Union  Township,  Pike  County,  at  $3,416. 
the  road  is  10,.j60  ft.  long  and  10  ft  wide. 
Bids  were  opened  Dec.  3. 

®The  Northern  Construction  Co.  of  Belle- 
vue,  O.,  has  been  awarded  the  contract  bv 
the  State  Highway  Department,  Columbus, 
for  grading  and  paving  with  a  waterbound 
macadam  the  East  Center  Road  in  Bloom 
Township.  Seneca  Countv,  at  $5,020.  The 
road  is  5.280  ft.  long  and"  12  ft.  wide.  Bids 
were   opened   Dec.  3. 

®Bope  &  Polumbo,  1710  N.  Fourth  St., 
Columbus,  O.,  have  been  awarded  the  con- 
tract by  the  State  Highway  Department.  Co- 
lumbus, for  grading  and  paving  with  a  water- 
bound  macadam  the  Sinking  Springs  road  in 
MifHin  Township.  Pike  County,  at  $4,442.  The 
road  is  5.290  ft.  long  and  12  ft.  wide.  Bids 
were  opened  Dec.  3. 

®lleury  Westerman  of  Barncsburg,  O.,  has 
been  awarded  the  contract  by  the  Board  of. 
Hamilton  County  Commissioners.  Cincinnati. 
O..  for  improving  under  Specifications  No. 
408.  Hoffner  Me.,  from  Cheviota  road  to 
Blue  Rock  Pike,  in  Colerain  Township,  at 
$ii.()58.     Bids  were  opened   Nov.  29. 

No  bids  were  received  by  the  State  High- 
way Department,  Columbus.  O.,  James  R. 
Marker,  Commissioner,  for  grading  and  pav- 
ing with  brick  for  heavy  traffic,  the  Ravenna- 
Youngstown  road  in  Palmyra  Township, 
Portage  County.  The  road  is  11.9G0  ft.  long 
and  12  ft.  wide.  Bids  were  to  have  been 
opened   Dec.   3. 

Oregon. 

®The  City  Council  of  Portland.  Ore.,  has 
awarded  the  contract  for  the  paving  of  First 
St..  from  Burnside  to  Davis  Sts..  with  stone 
blocks,  to  Montague-O'Reilly  Co..  of  that  citv, 
at  $8,(i54. 

South  Dakota. 

®Thc  City  Commissioners  of  Siou.x  Falls, 
S.  Dak.,  have  awarded  the  contract  for  the 
paving  of  Si.xth  St.  to  Joe  Sampson,  .T.t  $2.t>9 
))cr  square  yard,  for  paving,  and  $-1  per  cubic 
yard  for  rock  excavation. 

Texas. 

4*i5iils  will  be  received  until  noon.  Dec.  IC, 
by  Dan  C.  Smith.  City  Secretary.  Houston, 
Te.xas.  for  the  grading  and  paving  of  the  fol- 
lowing streets:  Leeland  .-\ve..  fnmi  Crawford 
St.  to  San  .\iitonio  and  .Vransas  Pass  tr.acks: 
Hassam  pavement.  La  Branch  St..  from  Lee- 
land .\ve.  to  McGowen  .Ave.,  creosoted  wood 
block  pavement  on  .Vin.  concrete  base.  Fannin 
St.,  from  Leeland  .»\ve.  to  McGowen  .\vc.. 
creosoted  wood  block  pavement  on  5-in.  con- 
crete base.  Each  bid  must  he  accompanied  In- 
a  certified  check  on  aiiv  bank  in  Houston,  Tex- 
as, for  10  per  cent  of  the  cost  of  paving  the 
street  uptin  which  the  bid  is  based,  said  check 
being  made  n.iyable  to  H.  B.  Rico,  mayor  of 
the  cily  of  Houston.  .Ml  necessary  informa- 
tion is  given  in  the  specifications  which  can  be 
obtained  at  the  office  of  F.  L.  Dormant,  City 
En<"'n-er. 

4*Bids  will  be  received  until  Dec.  19,  by 
Board  of  City  Commissioners,  Galveston. 
Texa'j.  it  is  reported,  for  the  construction  of 


•T^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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12,.312  sq.  yds.  of  brick  or  wood  block  pave- 
ment; 1,132  sq.  yds.  of  cement  sidewalks; 
2,100  lin.  ft.  of  concrete  curb;  1,500  lin.  ft. 
concrete  bulkhead,  etc.  A.  T.  Dickey  is  City 
Engineer. 

®Bids  will  be  received  until  noon,  Dec.  19, 
by  Board  of  Commissioners  of  the  city  of 
Galveston,  Texas,  at  the  office  of  the  City 
Secretary,  J.  D.  Kelley,  for  furnishing  all  the 
material  and  doing  all  the  work  necessary  to 
construct  12,312  sq.  yds.  of  brick  or  wooden 
block  pavement,  1,132  sq.  yds.  of  cement  side- 
walk, 2,100  lin,  ft.  of  concrete  curbing,  1,.500 
lin.  ft.  of  concrete  bulkheads,  500  lin.  ft.  of  re- 
inforced concrete  drain,  in  accordance  with 
plans  and  specifications  therefor  prepared  by 
the  City  Engineer  and  which  may  be  obtained 
upon  application  to  his  office  in  the  City  Hall, 
Galveston,  Texas.  All  proposals  must  be  sub- 
mitted in  duplicate  on  blank  form  attached  to 
specifications  and  must  be  accompanied  by  a 
certified  check  payable  to  the  order  of  the 
City  Secretary  in  the  sum  of  5  per  cent  of 
the  amount  bid  or  the  same  will  not  be  con- 
sidered. Bond  in  the  sum  of  50  per  cent  of 
the  total  contract  price  will  be  required  for 
the  faithful  performance  of  the  work;  sureties 
thereon  must  be  satisfactory  to  the  Board  of 
Commissioners.  The  contractors  will  not  be 
required  to  submit  bids  on  all  the  work;  bids 
may  be  submitted  for  the  paving  complete,  or 
for  all  the  other  work  above  specified.  V.  E. 
Austin,  Commissioner  of  Streets  and  Public 
Property ;  A.  T.  Dickey,  City  Engineer, 

®The  City  Council  of  Sherman,  Tex.,  has 
awarded  Levy  &  Levy  of  Muskogee,  Okla., 
the  contract  to  construct  asphaltic  concrete 
pavement  for  the  coming  year.  Plans  are 
being  made  for  eight  miles  of  pavement.  Ber- 
mudez  asphalt  will  be  used.  City  Engineer 
P.  C.  Thurmond  is  in  charge. 

®The  Harris  County  Commissioners,  Hous- 
ton, Tex.,  have  awarded  the  contract  for  treat- 
ing the  Galveston  air-line  macadamized  road 
between  Houston  and  Clear  Creek  with  an 
application  of  heavy  asphalt  oil,  to  the  Texas 
Co..  of  El  Paso,  Tex.,  at  $200  per  mile,  or 
$4,000  for  the  entire  distance. 

®The  City  Council  of  Houston,  Tex.,  has 
awarded  the  contract  for  the  construction  of 
wood  block  pavement  on  three  streets  to  the 
Creosoted  Wood  Block  Paving  Co.,  New  Or- 
leans, La.,  at  $2.60  per  square  yard.  The 
blocks  will  be  laid  on  a  5-in.  concrete  base. 
The  streets  are :  Travis,  from  Leeland  to 
McGowen  .\ves. ;  Lamar  .\ve.,  from  Main 
to  Crawford  St.;  Fannin,  from  McKinney  to 
Leeland  Aves. 

®The  Texas  Bitulithic  Co.,  Union  Nat. 
Bank  Bldg.,   Houston,  has  been  awarded  the 


contract  by  the  City  Council  of  Houston,  Tex., 
for  the  construction  of  bitulithic  pavement  on 
portions  of  four  streets,  including  concrete 
base,  at  $2.43  per  sq.  yd.  The  streets  are: 
San  Jacinto  from  McGowen  to  Eagles  Aves. ; 
.Austin,  from  Texas  to  McGowen  Aves. ;  Mc- 
Gowen Ave.,  from  Crawford  St.  to  the  Sap 
Railroad  tracks ;  West  Alabama  Ave.,  from 
Main  St.  to  the  Sunset  tracks.  The  total  bid 
amounts  to  $24,273.  Bids  were  opened  Nov. 
25. 

®The  Creosoted  Wood  Block  Paving  Co., 
New  Orleans,  La.,  has  been  awarded  the  con- 
tract by  the  City  Council  of  Sherman,  Tex., 
for  the  construction  of  a  considerable  amount 
of  wood  block  pavement,  3  ins.  thick,  6  ins. 
long  and  5  ins.  wide  on  a  4-in.  concrete  base, 
at  $2.57  per  square  yard.  The  streets  are: 
Pecan  St.,  from  Walnut  to  Crockett,  then 
south  on  Crockett  to  Houston,  from  Lamar  to 
Cherry  on  S.  Crockett,  then  east  on  Cherry 
to  Walnut.  The  estimated  cost  of  the  entire 
work  is  $32,900. 

The  citizens  of  precincts  1  and  2  of  Cal- 
houn County,  Port  Lavaca,  Tex.,  will  shortly 
vote  on  the  issuance  of  bonds  to  the  amount 
of  $125,000  for  good  road  purposes.  John 
B.   Mahon  is   Mayor  of   Port  Lavaca. 

City  Engineer  j.  W.  Crook  of  Paris,  Tex.. 
will  prepare  plans,  estimates  and  specifications 
for  the  paving  of  S.  18th  St.,  from  Bonham 
to  Washington  Sts.,  and  Pine  Bluff  St.,  from 
Main  to  3.3d  Sts. 

The  citizens  of  Brazoria,  Tex.,  recently 
voted  the  issuance  of  bonds  to  the  amount  of 
$150,000  for  the  building  of  modern  highways 
in  the  northern  part  of  the  county,  .\ngleton 
is  the  countv  seat. 

Utah. 

The  city  engineering  department  of  Salt 
Lake  City,  Utah,  is  preparing  plans  for  an 
elaborate  system  of  boulevards  and  parking. 
D.  H.  Blosom  is  City  Engineer. 

Virginia. 

®The  Board  of  Supervisors  of  .Alexandria 
County,  Clarendon,  Va.,  has  awarded  the 
contracts  for  the  construction  of  sidewalks 
from  the  Globe  road  to  the  court  house,  along 
the  south  side  of  the  Georgetown-Ballston 
road,  to  A.  J.  Porter  of  Clarendon,  at  $1.40 
per  cubic  yard.  F.  S.  Corbett  secured  the  con- 
tract for  a  sidewalk  on  Columbia  Pike,  from 
the  street  leading  to  Wireless  Telegraph 
Towers  to  the  church,  at  $3.50  per  cubic  yard. 

Washington. 

4«Bids  will  be  received  until  1 :30  p.  m.,  Dec. 
16,  by  R.  G.  Trask,  County  .Auditor,  Monte- 
sano.  Wash.,    for  the  construction  of  the  un- 


completed portion  of  Aloha  County  road  in 
Chehalis   County. 

®The  Board  of  County  Commissioners,  Ta- 
coma.  Wash.,  has  awarded  the  contract  for 
clearing  and  grubbing  a  new  county  road  be- 
tween Kapowsin  and  the  Mount  Tacoma 
Blvd.,  at  $1,100.  Keasal-McDowell  Logging 
Co.  secured  the  contract  to  grade  the  road,  at 
$6,773.     Work  will  begin  at  once. 

The  City  Council  of  Leavenworth,  Wash., 
has  rejected  all  bids  received  recently  for  the 
construction  of  pavement  in  District  No.  3, 
and  has  decided  to  postpone  work  until  spring. 
Contracts  for  three  districts  will  be  let  early 
in  the  spring. 

The  city  engineering  department  of  Spokane, 
Wash.,  is  preparing  plans  for  submission  to 
Commissioner  of  Public  Works  D.  C.  Coates 
for  the  paving  of  Mission  Ave.,  from  Division 
St..  to  the  Mission    .Ave.  bridge. 

The  City  Council  of  Seattle,  Wash.,  has 
provided  for  the  following  improvement  work ; 
Concrete  walks,  Brandon  St. ;  planking,  Bran- 
don St.,  et  al. :  paving,  Ravenna  Blvd.,  et  al. : 
grading.  Ninth  Ave.,  N.  W.,  et  al. ;  asphalt 
top.  First  Ave.,  S. ;  grading,  14th  Ave.,  N.  E. 
et  al. 

Superintendent  of  Streets  .A.  L.  Walters  of 
Seattle,  Wash.,  has  been  authorized  to  call 
for  bids  for  furnishing  that  department  with 
200  tons  of  asphaltum. 

Wisconsin. 

The  County  Board,  Wausau,  Wis.,  has  au- 
thorized the  addition  of  10%  miles  to  the 
state  road  system  as  laid  out  at  the  spring 
meeting  of  that  body.  This  road  will  connect 
the  towns  of  Hewitt,  Easton,  Harrison  and 
Plover. 

Representatives  from  the  towns  of  Melrose, 
North  Bend,  Irving,  .Albion  and  Black  River 
Falls,  Wis.,  recently  held  a  meeting  at  Mel- 
rose to  discuss  the  construction  of  concrete 
roads  between  the  towns.  It  is  probable  that 
each  town  will  construct  a  mile  of  concrete 
road  under  the  supervision  of  J.  F.  Donaghy 
of  the  engineer  corps  of  the  state's  good  roads 
commission. 

The  engineering  department  of  Superior. 
Wis.,  is  preparing  plans  for  the  paving  of 
streets  which  are  scheduled  for  improvement 
next  vear.  Streets  included  are  Baxter  .Ave.. 
from  N.  Third  St.  to  North  21st  St.;  Cum- 
mines.  Weeks,  Ogden  and  others.  E.  B.  Banks 
is    City   Engineer. 

Canada. 

The  County  Council  of  Markham  Township, 
Markham,  Ont.,  is  reported  to  have  appro- 
priated $100,000  for  the  construction  of  new 
roadwavs. 


B R I D G E S — S T E E L     AND      CONCRETE 


Alabama. 

J.  H.  Doughty,  General  Manager  of  the  Bir- 
mingham Belt  R.  R.,  Birmingham,  .Ala.,  has 
signed  a  communication  announcing  the  com- 
pany's intention  to  construct  a  viaduct  at  27th 
St.  and  12th  Ave.,  N.,  Birmingham,  Ala.  The 
ordinance  introduced  by  Commissioner  James 
Weatherly  to  revoke  the  franchises  will  be 
set  aside  if  the  officials  of  the  Illinois  Cen- 
tral and  the  Southern  Railroads  sign  the 
communication. 

California. 

^Bids  will  be  received  until  5  p.  m.,  Dec.  12, 
by  cit\'  of  Santa  Barbara,  Calif..  .Alfred  Davis, 
Clerk,  for  the  construction  of  two  reinforced 
concrete  bridges  over  Mission  Creek,  one  at 
East  Haley  St.  and  the  other  at  East  Boul- 
evard. Checks  for  10  per  cent  the  amounts 
bid  must  be  filed  with  each  bid. 

®The  contract  for  the  construction  of  a  3- 
hinge  concrete  arch  bridge  over  the  Yuba 
River  at  Parks  Bar,  Yuba  County,  Calif.,  has 
been  awarded  to  the  Portland  Concrete  Pile 
Co.,  Portland,  Ore.,  at  $.38,500.     The  work  in- 


cludes *ver\-thing  pertaining  to  the  construc- 
tion of  the  bridge  and'  clearing  up  afterwards. 
J.  F.  Eastman  is  Clerk  of  the  county,  Marys- 
ville.   Calif.     Bids  were  opened   Nov.  25. 

City  Engineer  W.  M.  Rumsey,  San  Diego, 
Calif.,  is  reported  to  have  plans  under  wav 
for  the  construction  of  a  concrete  arch  bridge 
over  University  Ave.,  on  Georgia  St.  The 
work  will  include  cantilever  sidewalks  and  the 
widening  of  University  Ave.  20  ft.  The  cost 
of  the  improvement  is  estimated  at  $25,000. 

The  City  of  Long  Beach,  Calif.,  will  prob- 
ably take  steps  to  have  work  started  at  once 
on  the  proposed  bridge  over  the  Cerritos 
Slough  to  the  Harbor  Industrial  District  at 
the  west  end  of  Seventh  St,  E.  P.  Dewey  is 
City  Engineer  and  Harry  Riley  is  City  Clerk. 
Hawaii. 

■^Eids  will  be  received  until  2  p.  m.,  Dec.  27, 
by  Board  of  Commissioners  of  Posey  County, 
Mt.  Vernon,  Ind.,  for  the  construction  and  re- 
pair of  35  bridges  in  that  county.  J,  R.  Haines 
is  county  auditor. 

®The  Maui  Loan  Fund  Commission,  accord- 
ing to  advices  from  Honolulu,  Hawaii,  award- 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


ed  the  contract  for  the  construction  of  a 
bridge  over  the  Kakipi  gulch  to  .A.  A.  Wilson, 
at  $.31,900. 

Illinois. 

The  following  are  the  two  low  bids  received 
Nov.  20  by  the  Commissioner  of  Public 
Works,  Chicago,  111.,  for  construction  of 
superstructure  of  Chicago  .Ave.  bridge,  (1) 
being  bid  of  Ketler-Elliott  Erection  Co.,  32 
N.  Clark  St.,  Chicago,  (2)  Strohel  Steel  Con- 
struction Co. 

(1)  (2) 

Superstructure   complete    $154,500     $159,800 

Four  reinforced  concrete  pylons, 

with    bronze    light    standards 

and  lamps   'le.OOO      •16.000 

Two   triple  bronze  light  stand- 
ards           •COCO         •5,500 

Filling   In   approaches    (300    cu. 

yds.)      1.00  2.00 

Concrete    curbs    and    steps    (50 

cu.   yds 13.50  15.00 

Bricli  pavement  (650  sq.  vds.)..         3.00  4.00 

Additional  medium  or  soft  steel, 

in  place .04^4,  .06 

Additional     iron     castings,     in 

place   08  .06 

Additional     steel     castings,     in 

place   .12  .12 

let  recently 
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Additional  phosphor  bronze.  In  northeast  of  Jefferson,  la.    Creston,  la.,  is  the  roadway  on  an  undcrtloor  of  plank.    All  plans 

AddmonarmetariiunteVweighV,         '^'^             ■^''  County  Scat  of  I'nion  Co.nUy.  contemplate  lifting  the  bridge  to  give  greater 

in  place  .oivi         .02  Kansas  Mcadway   over   the   tracks,   with    o    per   cent 

One    triple    lamp    standard     on  '  grades  on  the  approaches. 

concrete  pedestal,   with   lamp  4*Bids   will   be   received   until    nv<jn,   Jan.   .^,  -,. 

and  wiring  complete '".OOP        '3.000  ,,y  jj^^rd  of  Morris  County  Commissioners,  at  MinnesoU. 

Totals  $157,425    $lfi:!,750  the  office  of  G.  J.  Parker,  County  Clerk,  Coun-  The   City   Council   ui    laribault.   Minn  ,  will 

,     ,    ,  oil    Grove,    Kan.,    for    the    construction    of    a  take  steps  shortly  to  induce  the  Rock  Island 

ed'm'total's            '         '                                includ-  ^j^^,   (^^.-jg^   ^j^^   ^   concrete  floor   and   stone  and  the  Great  Western  Railways  to  construct 

abutments    on    the    public    highwav    between  a  viaduct  across  the  tracks  at  one  of  the  cross- 

The  following  are  the  two  low  bids  received  gp^.jjo,,  7^  township  14,  range  <i,  and'section  12,  ings.    F.  VV.  McKcllip,  Citv  Engineer,  will  pre- 

Nov.     20    by    tlie     Commissioner     of     Public  townsliip      14,     range     5,     where     the     same  pare  preliminary  plans  for  the  structure. 

\\  orks,  Chicago,  III.,  for  the  construction  of  a  crosses      Clark's     Creek     in    Morris     County,  The   railroads  operating  in   and   out   of   St 

substructure  of  the  Chicago  Ave.  bridge,   (1)  Kansas,   said   place  being  known  as  the   Lar-  Paul,   Minn.,   will,  according  to  advices   from 

being  bid  of   Byrne   Bros.   Dredging  &   Lngi-  km-BI.>ck   crossing   over   Clark's   Creek;   said  that   citv,   spend   about  $14(i,<;mJ(»   for   the   con- 

neering  Co.,    i2   W.   Adams   St.,   Chicago,   and  |,rid<.e  is  estimated  to  cost  $1,950.  struction    of    bridges    during    1913.    Plans    for 

(2)    bid   of   Fitzsimmons  &   Campbell    Dredge  -phe  Northwest  Improvement  Association  of  these  structures  have  already  been  completed 

&  Dock  Co.:  Kansas  Citv,  Kans.,  is  agitating  the  construe-  by  City  Engineer  Oscar  Claussen.     One  struc- 

Removing  obstructions  interfer-          '             '  tion   of    a   bridge   across    the    Missouri    River,  tiire  to  cost  $l(i,*lOO  will  be  erected  by  the  C.. 

ing  with  construction  of  new  from    the    foot    of    19th    St.,    on    the    Kansas  .\1.  &  St.  P.  Ry.,  at  Marshall  Me.  and  Snelling 

substructure %;•••*       ''■''*'    *    l'*'"*'  side     to    the    Platte    County    side.      James    .X.  .Ave.,   correcting  the   jog.     Two   bridges   esti- 

^damS^            ''^'"T"^.™"^'.".     22,300        21,000  Cable,  Commissioner  of   Water  and   Light,   is  mated   to  cost  $29,000  will  be  constructed  on 

Miscellaneous  "work  '910         lisoo  interested  in   the  movement.  Wheelock  Parkway  over  the  Minneapolis,  St. 

Excavation,  s,500  cu.  y ds  ■  ■  ■ . . .        1.29          1.00  jjaul  j.  Sa,,],   Ste.   Marie  Ry.    At  a  crossing 

B    m"      .'..'."  .'?'!':^'..      ...         62.40         70.00  Kentucky.  „f  the   St.   Paul   Railway  on   Vandalia   St.,  a 

Pine  timber,  in  "place,  6,'o'o'o  t"t.  ®The   Commissioners   of   Jefferson    County,  bridge  to  cost  $20,000  will  be  constructed  of 

„B.  M ■,■••.•,•■ In'nn         "-'m  Louisville,  Kv.,  have  awarded  the  contract  for  steel  and   iron.     There  will  be  a  roadway  20 

oik    pills    delivered,    6!56o"lin".                       "  the    approach    on    the    Jeffersim    side    to    the  ft.  wide  on  either  side  of  the  bridge  with  re- 
ft  .' IS             .20  W'est  Point  bridge  to  the  Murray  Cahill  Stone  taining  walls   to  hold   the  embankment.     The 

No™;ay   pine   or    cypress   piles,  Co                                                          '  bridge  will   have  a  20- ft.  roadway  and  a  5-ft. 

delivered,   11.000  lin.  ft .16               .la  ■-"'•                                   »«■    .  -in              -.i           ■  j         -i-i       r- '  1    c»    k,-j„„ 

Driving     piles     in     foundations,  Maine.  sidewalk  en  either  side.     The  Earl   St.  bridge 

etc.,   15,000  lin.  ft llVa          .12  c.  .      r-                             .-     u;„i,,„-,„c  over  the  Omaha  &  N'orthcrn  Pacific  tracks  Will 

Portland  cement  concrete.  3,900  ®The    State    Commissioner    ot      Highways,  tTl  noo 

cu.  yds > 7.25         .6.00  \u<;usta,  Me.,  has  awarded  the  contracts  for  "'si.;p.o,n.                        

Po^rtland  cement  mortar,  350  cu.       ^^  ^^          ^.  ^^  j,^^  construction  of  the  bridge  over  the  Penob-  MlSSOUn. 

Concrete 'shaft"found"ati"ons."2'o',-          '  scot  River,  from   the  Old  Town  shore  to  the  The    Board     of     Public    Improvements.    St. 

000  cu.  ft .3914          .•'>7  island    in    the    river    between   Old   Town    and  Louis.   Mo.,  has  approved   plans   for   the  pro- 

^d^^s^'ioo'""    n""^   °*   ^°"^'          12              50  Milford.      The   contract    for   the    steel    super-  posed  new   12tli   St.   viaduct  granting  a  •22>ft. 

Steel  sheeting!  driven '  iii' place",          '                "  structure    was    awarded    to   the    Penn    Bridge  clearance  above  Gratiot  St.  instead  of  a  20-ft. 

275,000  lbs 02%      .03>4  q^    of  Beaver  Falls,  Pa.,  for  $21,490,  and  the  clearance,  as  originally  planned  by  the  board. 

^^If plac"e^°r5o'olo''fbs  ''"'^          '           02              03  contract    for   the   masonry   abutment   work   to  .\  new  bill  will  be  introduced  into  the  House 

Structural"  ste"el,   in  place,   fur-  Hartwell     &Connors  of   Old  Town,  for  $9..")0  of  Delegates  asking  an  appropriation  of  $362.- 

nished   by  contractor   for  su-  p^^  j.^,l,ic  yard  for  concrete  and  $l.')n  per  cubic  uud  for   the  improvement.     .Maxime    Rebcr    is 

Stractural  steel   i"n"  "pl'ace,"  "l"6",666         "                "  yard   for 'excavation  under   water.     The  bids  President   of   the    Board   of    Public    Improve- 

ibs 02yo          .05  on  the  superstructure  were  as  follows :   Penn  ments. 

°'se'l{;'eV"Vl'lif^^^".''.'.".^..'.-.";        9.G0         10.00  bridge   Co.,   Beaver   Falls,    Pa     $21,490;   Bos-  ■                                  Nebraska. 

Diverting    and    extending    4-ft.  ton   Bridge  Works,   Boston,  $iU.4.lZ ;   Fennsy  I-  4.Bids  will  be  received  until  noon.  Dec.  17, 

sewer,  55  Iin    ft S.40           S.OO  vania   Steel   Co..   Steelton,    Pa.  $29.240 ;   Can-  ,,..^rhar1cs     \avler      Clerk     Dawes     County. 

''%7LTrlfofl'u'.  t?::..^:'^         .47%,         .70  ton   Bridge   Co.,    Canton,   O     f>f^O.    V"iied  '(:^,,,dron   "vbr.  \-or^l^e  constrLtion  0°  tvvo 

— — -—   — — ---  Construction  Co..  Albany,  N.  \.,  $Lt<  «4.1    1  lie  ^^^.^           bridges   over   White    River;   about   si.\ 

T"'"'^"'   ^"•■■S"'    «'"'.137  bids   on   the   abutment   were,   per   cub  c   yard.  ^^^j-^  west  of  Chadron.    Rids  are  invited   for 

Indiana  ^^  follows:  John  Buswell.  Salisluiry,  Mass,  |,„th  wood  or  steel  bridges.  Length  of  span, 
iuuidud.  concrete,  $12;  excavation  under  water,  $,> ;  t.  .^^  j^  .  roadway.  Hi  ft.  wide,  in  clear.  If  wood. 
.\ccording  to  press  reports  the  Indianapolis  F.  McCarthy.  Bangor  coiicrete,  $•• :  excava-  ^^^.^^  ^^  ^^  ^^uss  bridge  single  span,  set  on 
Newcastle  &  Eastern  Ry.,  which  recently  took  tion  under  water,  $3.60;  Hartwell  &  Connors,  ^^.^^^  piling.  If  steel,  single  span,  set  on  steel 
over  the  Union  Traction  Co.  of  Indiana,  is  Old  Town,  concrete  $9..W.  excavation  under  p^y^g  plans  and  specifications^  may  lie  seen 
planning  the  construction  of  a  concrete  bridge  water,  $1..50.  at  the  County  Clerk's  office.  Bidders  to  fur- 
over  the  tracks  of  the  Cleveland,  Cincinnati,  Maryland.  „ish  material  and  labor  necessary  to  CQinplete 
Chicago  &  St.  Louis  Ry.  at  or  near  Newcastle,  j^j  ^  recent  meeting  of  the  Board  of  Esti-  bridges.  The  County  Board  requires  that  a 
Ind.  mates  Baltimore,  Md.,  it  was  decided  that  certified  check  in  the  sum  of  $2"i0,  payable  to 
Iowa.  the  tax  levy  budget  of  1913  would  include  the  County  Clerk  of  Dawes  County,  accom- 
.  „■<  n  1  fi  1  f  1  =  an  item  for  "the  erection  of  a  viaduct  over  the  panv  each  bidder's  proposal. 
The  Intercity  Bridge  Co.  has  filed  articles  ,^.^  ^^^.  ^^^^  Northern  Central  Rv  Co..  con-  ^Bids  will  be  received  until  noon,  Dec.  2., 
of  incorporation  with  the  Secretary  of  State,  ,^^^^^„„  Union  Ave  in  Hampden,  with  Wood-  by  Tohn  D.  Frahni,  Saunders  County  Clerk. 
Des  Moines,  la.,  and  proposes  to  operate  a  |.^^^^^_  »^^.^  ^^  Girard  '^ve.,  providing  the  Wahoo.  Nehr..  for  furnishing  the  necessary 
railroad  bridge  over  the  Mississippi  River  -,  p^,\,  .wners  and  others  benefited  bv  the  labor  and  material  for  the  corstruction  dur- 
using  the  dam  at  Keokuk,  la.  As  proposed  j,„,,Vovcment  would  pay  half  the  cost.  H.  K.  ing  the  year  of  1913  all  wooden  bridges,  steel 
the  structure  would  be  over  a  mile  in  length  ;\jcKiv  City  Fn"ineer "  who  designed  the  via-  brid-jes.  reinforced  concrete  bridges,  corni- 
and  it  would  be  necessary  to  build  800  ft.  of  -^^^^^  ' '^'m  \]k  nist  had  been  estimated  at  gated  steel  and  .-Vnierican  ingot  iron. and  rein- 
draw  or  bascule  bridge  over  the  canal  The  ji7.-,'(hio  imt  that  it  could  be  reduced  to  $100.-  f,)rce(l  concrete  culverts  for  I.*  i"s  ^■^  .•.  f>. 
company  is  capitalized  at  $100,000  and  the  111-  ^^^^^^  'tlirouah  the  use  of  bridges  now  spanning  diameter.  .V  certified  check  for  $1,000  must 
corporators  are  as  follows:  C.  R.  Joy,  Will-  )„„(.^'  p^Hs  which  are  to  be  removed  after  bo  filed  with  each  bid. 
iani  Logan,  A.  E.  Johnston,  Wells  M.  Irwin,  ■  ^;„„  ,,(";;,„  ^f  the  Fallsway.  An  effort  will  ^  Hampshire 
J.  P.  Allen  R.  R.  Wallace  and  C.  P.  Dadant,  ,  .  ,^,_.^^,^i  ,^  j^t^^est  the  railway  and  property  /^^^  naiTipsn  re. 
all  of  Keokuk,  la.  .nvncrs  to  nav  $.10  000  +Bids  will  be  received  until  11  a.  m.  Jan.  4. 
The  Board  of  Ida  County  Supervisors,  Ida-  \^  '  u  .*  '•>"  ^'^-  ^  Stanford,  Chiel  of  Bureau  of  \ards 
grove  la  received  the  following  estimates.  Massachusetts.  &.  pocks,  Washington.  DC,  for  the  construc- 
nlans' and'  specifications  for  the  construction  xi-c  City  of  Boston,  Mass..  has  renuested  tion  of  a  combined  railway  and  "'Rhwa^ 
of  the  proposed  new  bridge  over  the  Maple  ,1,,.  New  York,  New  Haven  &  Hartford  Rail-  brid.ge  at  the  navy  yard,  Portsmouth.  N^  M 
River  West  of  Idagrove.  The  Iowa  Bridge  ^oad  to  construct  a  new  brid.ge  over  the  tracks  Plans  and  specific-itions  mav  be  ohtainod  on 
Co  of  Des  Moines,  plans  and  specifications  .,t  Medway  St.,  Dorchester.  10  replace  the  old  applicaticn  to  the  Bureau  of  ^  arrts  ;iu<l  1  locks 
calling  f.ir'  one  arch  steel  bridge  wilh  om-  wooden  iMi.lge.  1..  K.  Kon.Ue  is  Commis-  or  to  the  C..nmiaud..Ml  .,f  llie  navv  y.ird 
Crete  floor  and  abutments.  $4,7.jO ;   ihc   Marsh  sioner   of   Public   V\'orks.  New  Jersey. 

Frgineering    Co.,     all    concrete     construction.-  The  Boston  &  Maine  Railroad  Co.  has  sub-  ■'                

wkh  one  span,  $8,897;  the  Continental  Bridge  ^i,ted  to  City  Engineer  A.   D    MarMe,  Law-  +Rk1s  wil    "l^^.^^^if '^^Xlders     Sl^mor hi 

Co.   of   Peotone,   III.,   all   steel   bridge.  $>,100;  ^ence.   Mass..   four  plans   for  the  construe  ion  by  .B^J'^'' ,;^f /'^'?;  ^^."^^   "'''V^'j,;,  iV  c^^^^^ 

and    the    Audubon  Concrete  Brid,ge  Construe-  of  the  new   Salem   St.  bridge.    Plan   No.   1   is  Hal.    -^"''' '    ^^'^ ,  .,)":,\„,  ^  ^    "S;^  ^ 

don  Co.  of  Audubon,  Iowa,  a  three-arch  solid  Un  a  new  bridge  same  as  the  present  bridge.  N.     ..  tor  the  '^-•"=''"'<^  '""  "f  ^  '^^"    '"/n, 

concrete  bridge  with   approaches.   $9,000.  p,an     No.  2   is   for   a   new   bridge   full   width  ^-rdaiice  w  lb     1  c  .dans  .-n  d   -                     s     .. 

Plymouth    and    Union    Counties,    Iowa,    are  of  the  street,  with  a  P.lanW  «--   ,'  .^;';  "floor  ion    o'.a     uhiV  .^.    Went ,.,     "cr 

contemplating    the   construction    of    two    steel  is  for  a  bridge,  f"''  ";'^''''  "  ,;'';;„^,^'/cte    with  I     pi"  ili  v    iVr  mch,    in    accordance    with    tin 

bridges  over  the  Big  Sioux  River  withm   the  and  bottom  ^hjcls  encased   i.    '^^;y'^  «^- ;\',"^  pln'san.l  .specifications ;  also  for  the  conslruc- 

Ec^lo^red^fast  of^Elk^kt  ^'^o^  s^me  7^^  S^^^^^e^^'the 'h'ridge'has'a'brlk  lion  of  a  bulkhead  alon.  the  EstcllviUe  Dan.. 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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in  accordance  with  the  plans  and  specifications, 
all  of  said  work  is  in  Atlantic  County,  N.  J. 
Plans  and  specifications  can  be  secured  by  a 
deposit  of  $5,  for  each  class  of  work,  at  the 
office  of  E.  D.  Rightmire,  County  Engineer, 
530  Bartlett  Bldg.,  Atlantic  City,  N.  J. 

®John  F.  McGovern,  New  Brunswick,  N.  J., 
has  been  awarded  a  contract  for  the  construc- 
tion of  a  new  bridge  over  Keasbey  Creek, 
Woodbridge  Township,  at  his  bid  of  $5,600. 

Engineers  of  the  Pennsylvania  R.  R.  are 
surveying  for  the  construction  of  the  proposed 
bridge  over  the  Delaware  River  for  the  freight 
line,  about  one  mile  below  Trenton,  N.  J. 

New  York. 

4*Bids  will  be  received  until  noon,  Dec.  16 
by  New  Jersey  Bridge  &  Tunnel  Commission, 
115  Broadway,  New  York  City,  for  making 
aljout  1,500  lin  ft.  of  water  jet  borings  and 
about  150  lin.  ft.  of  diamond  drill  borings  in 
the  North  River  at  or  about  the  line  of 
57th  St.  extended.  Specifications  may  be  seen 
at  the  office  of  the  Commission. 

®Barrally  &  Ingersoll,  853  Powers  Bldg., 
Rochester,  N.  Y.,  have  been  awarded  the  con- 
tract for  the  construction  of  the  State's  por- 
tion of  the  proposed  bridge  at  Phoeni.x,  N.  Y., 
at  their  bid  of  $198,000.  The  State's  share  of 
the  expense  is  by  far  the  heavier,  as  the  bridge 
extends  over  the  barge  canal  on  the  east  side 
of  the  river  and  must  be  built  of  the  bascule 
or  lift  type,  in  order  that  the  boats  may  pass 
underneath.  This  necessitates  the  installation 
of  electrical  machinery  at  a  cost  of  over  $90,- 
000,  which  accounts  for  the  high  cost  of  the 
bridge.  The  remainder  of  the  bridge,  the  cost 
of  which  will  be  about  $70,000,  will  be  paid 
for  by  the  towns  of  Schroeppel  and  Lysander 
and  the  counties  of  Oswego  and  Onondaga, 
proportionately. 

The  Public  Service  Commission,  Second 
District,  in  its  estimate  filed  with  the  State 
Comptroller,  Albany,  N.  Y.,  for  proposed  ap- 
propriations to  be  submitted  to  the  Legisla- 
ture of  1913,  has  asked  for  an  appropriation 
of  $500,000  for  the  elemination  of  level  or 
grade  crossings  of  steam  railroads.  At  tlie 
present  time  there  are  over  8,000  of  these 
crossings  .in  the  territory  of  the  Second  Dis- 
trict. During  the  year  about  to  close  no  new 
work  has  been  undertaken  in  grade  crossing 
elimination  because  of  the  failure  of  the  State 
to  make  an  appropriation.  The  commission 
now  has  before  it  applications  for  the  elim- 
ination of  many  crossings,  among  which  are 
the  following :  Three  in  the  village  of  Car- 
thage ;  the  E.  Seneca  St.  crossing  at  Oswego ; 
one  in  the  town  of  Guilford,  Chenango  Coun- 
ty; one  in  the  village  of  Cortlandville,  Cort- 
land County;  the  S.  Aurora  St.  crossing  at 
Ithaca. 

The  New  York  Central  Railroad  has  under 
consideration  plans  for  the  construction  of  a 
new  lift  bridge  over  the  barge  canal  at  Ton- 
awanda  at  the  site  of  the  present  railroad 
bridge.  The  Tonawanda  Island  bridge  will 
also  be  repaired.  G.  W.  Kittredge,  New  York 
Citv,  is  Chief  Engineer  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R. 

The  City  of  Lestershire,  N.  Y.,  is  said  to 
be  planning  the  construction  of  a  new  bridge 
over  the  Erie  Creek,  on  Broad  St.,  next  spring. 
S.  M.  Baird  is  City  Engineer. 

E.  A.  Howard,  Superintendent  of  High- 
ways, Oswego  County,  Oswego,  N.  Y.,  re- 
cently conferred  with  the  State  officials  rela- 
tive to  the  proposed  bridge  at  Minetto.  No 
definite  decision  was  reached,  but  it  is  thought 
that  the  State  will  hear  a  part  of  the  expense. 
It  mav  be  that  the  State  will  wish  to  build  a 
bridge  of  the  bascule  tvpe  at  Minetto.  If 
this  is  done  the  cost  will  be  much  greater,  but 
tliis  extra  expense  will  be  borne  by  the  State. 
The  bridge  will  cost  about  $150,000  and  the 
State  will  bear  at  least  one-third  and  possibly 
more  of  the  cost. 

North  Carolina. 
®The  Virginia  Bridge  &  Iron  Co.,  Roanoke, 
Va.,  has  been  awarded  a  contract  at  $18,038,  by 
the  Commissioners  of  Mecklenburg  and  Lin- 
coln Counties,  N,  C,  according  to  advices 
from  Charlotte,  N.  C,  for  the  construction  of 


a  new  bridge  over  the  Catawba  River.  The 
new  bridge  will  be  089  ft.  in  length.  It  will 
have  three  spans  resting  on  four  concrete 
piers  in  the  river  bed,  these  spans  being  153 
ft.  each  in  length.  The  approaches  will  be 
120  ft.  in  length  on  the  Lincoln  side  and  100 
ft.  on  the  Mecklenburg  side.  The  bridge  will 
have  a  16-ft.  roadway  and  will  be  able  to  sus- 
tain  in   passage  a   15-ton   roller. 

Ohio. 

®Theo.  Cornelle  of  Madisonville,  O.,  has 
been  awarded  the  contract  by  the  Hamilton 
County  Commissioners,  Cincinnati,  O.,  for  the 
construction  under  specifications  No.  407  of  a 
culvert  on  the  Foley  road  near  Trenton  Ave., 
in  Delhi  Township,  at  .$8,552.  Bids  were 
opened  Nov.  29. 

®Wm.  Harrell  of  Cleves,  O.,  has  been 
awarded  the  contract  by  the  Board  of  Hamil- 
ton County  Commissioners,  Cincinnati,  O.,  for 
building,  under  specifications  No.  406,  culvert 
in  Snake  Hollow,  and  repairing  slip  on  Shady 
Lane  through  the  lands  of  Maurer  in  Miami 
Township,  at  $3,826.  Bids  were  opened  Nov.  29. 

The  Commissioners  of  Richland  County, 
Mansfield,  O.,  recently  held  a  meeting  to  dis- 
cuss the  matter  of  a  new  overhead  bridge 
over  the  Erie  tracks  near  the  state  institution. 
The  structure  as  proposed  will  cost  about  $9,- 
500,  of  which  65  per  cent  will  be  paid  by  the 
railroad. 

The  Commissioners  of  Wyandotte  County, 
L'pper  Sandusky,  O.,  are  planning  the  erec- 
tion of  two  new  steel  bridges  on  concrete 
abutments  over  the  Sandusky  River  on  the 
Mexico  and  Cherokee  Ford  roads,  near  the 
village  of  Mexico  and  Christ  Reinbolt's,  in 
Tymochtee  Township.  Peter  Frank,  Jr.,  is 
County   .\uditor. 

Oregon. 

4»Bid5  will  be  received  until  noon,  Dec.  17, 
liy  G.  W.  Jones,  Clerk,  Yamhill  County,  Mc- 
Alinnville,  Ore.,  for  the  furnishing  of  the 
steel  and  erecting  of  the  superstructure  of  a 
Iiridge  over  the  Willamette  River,  between 
Marion  and  Yamhill  Counties,  Ore.  The  cost 
of  the  structure  is  estimated  at  $80,000. 

Engineers  of  the  Portland,  Eugene  &  East- 
ern Ry.  have  started  soundings  on  the  Pudding 
River  for  the  foundations  of  the  proposed 
bridge  at  ."^lurora.  Ore.  G.  D.  O'Connor,  Cor- 
vallis.  Ore.,  is   General   Manager. 

Pennsylvania. 

4*Bids  will  be  received  until  noon  Dec. 
19,  by  Lieut.  ?Col.  Francis  R.  Shunk,  U.  S. 
Engineer,  Pittsburgh,  Pa.,  for  furnishing  and 
delivering  wicket  irons,  horses,  props,  service 
bridges  and  Poiree  trestles  for  dams  Nos.  7, 
9  and  19,  Ohio  River. 

®The  Philadelphia  &  Reading  Railway  Co. 
has  awarded  contracts  for  the  erection  of  a 
steel  bridge  over  the  tracks  of  its  Richmond 
branch  on  the  York  Road  in  Pennsylvania  as 
follows  :  Substructure  work  to  C.  P.  Bower ; 
superstructure  to  McClintic-Marshall  Con- 
struction Co.,  Pittsburgh,  Pa. 

In  the  Bond  Loan  Bill  recently  passed  by 
the  Council  and  approved  by  the  Mayor  of  Al- 
lentown.  Pa.,  an  item  for  the  appropriation 
of  $4,000  for  the  construction  of  a  bridge  over 
Trout  Creek  in  the  Twelfth  Ward  was  in- 
cluded.    J.   .A.   Schmidt   is   City   Clerk. 

The  Board  of  Delaware  County  Supervisors, 
Media,  Pa.,  has  approved  the  plans  prepared 
by  H.  H.  Quimby,  Consulting  Engineer,  Phil- 
adelphia, Pa.,  for  the  construction  of  the  pro- 
posed bridge  at  Fifth  St.,  Chester,  Pn.  The 
cost  of  the  structure  is  estimated  at  $38,000.  It 
will  be  of  concrete,  104  ft.  long  and  60  ft. 
wide,  with  a  36-ft.  roadway  and  12-ft.  side- 
walks. 

Representatives  of  Fox  Chase,  Cheltenham, 
OIney,  Lawndale,  and  other  points  in  the 
northeast  section  of  the  city  of  Philadelphia, 
Pa.,  are  advocating  the  immediate  construc- 
tion of  a  temporary  bridge  on  the  line  of 
Rising  Sun  Lane  over  Tncnny  Creek. 

Rhode  Island. 

©Miller  &  MuUin,  Boston,  Mass.,  have  been 
awarded  the  contract  for  the  construction  of  a 


temporary  bridge  over  the  Warren  River  at 
Providence,  R.  I.,  and  for  erecting  a  perma- 
nent bridge  to  take  the  place  of  the  old  span, 
known  as  Kelly's  bridge.  The  contract  was 
granted  at  a  special  meeting  of  the  state  board 
of  public  roads.  The  cost  of  the  work  is  said 
to  be  approximately  $41,000. 

Texas. 

®The  Southern  Traction  Co.  on  Nov.  26 
awarded  the  contract  for  the  construction  of 
a  1,305-ft.  steel  viaduct  at  ",  'axahachie,  Tex., 
to  the  Austin  Bros.,  Dallas,  Tex.  The  struc- 
ture will  rest  on  concrete  substructure  and 
will  consist  of  40  spans,  as  follows :  36  30-ft. 
spans;  one  40-ft.  span;  one  50-ft.  span;  one 
55-ft.  span ;  one  80-ft.  span.  Plans  for  the 
work  were  prepared  by  the  Southern  Engi- 
neering &  Construction  Co.  Dallas,  Tex.  Lu- 
ther Dean,  Dallas,  Tex.,  is  Chief  Engineer  of 
the  Southern  Traction  Co. 

According  to  information  received  from 
Galveston,  Texas,  the  United  States  Engineer, 
will  shortly  advertise  for  bids  for  the  con- 
struction of  four  bridges  to  span  the  inter- 
coastal  canal  in  Brazoria  and  Matagorda  coun- 
ties. The  plans  and  specifications  have  been 
prepared,  but  final  approval  has  not  been  made 
by  the  War  Department.  The  bridges  will 
be  of  the  swinging  type,  so  as  not  to  interfere 
with  navigation.  One  will  span  the  canal  at 
Quintana,  one  at  a  point  two  miles  west  of 
Quintana,  one  at  Longs  Bayou  and  one  across 
Old  Caney.  The  last  named  is  in  Matagorda 
and  the  other  three  in  Brazoria  County.  A 
total  of  $12,000  is  available  for  the  work. 

Plans  have  been  adopted  by  the  city  of 
Dallas,  Tex.,  and  accepted  by  the  railroad 
company,  for  the  construction  of  the  proposed 
Merlin  St.  viaduct  over  the  tracks  of  the  Santa 
Fe  Ry.  in  that  city.  Actual  work  will  prob- 
ably be  started  about  the  first  of  the  year  on 
the  structure,  which  will  be  1,400  ft.  long  and 
will  cost  $85,000.  The  city's  share  of  the  ex- 
pense will  be  about  $50,000.  J.  E.  Lee  is  Com- 
missioner of  Streets  and  Public  Properly,  Dal- 
las, Tex. 

Plans  and  specifications  have  been  completed 
by  F.  L.  Dormant,  City  Engineer,  Houston. 
Tex.,  for  the  construction  of  the  proposed 
San  Jacinto  St.  bridge  and  bids  for  the  work 
will  soon  be  asked.  The  citv  will  seek  pro- 
posals for  the  construction  of  a  stationary  as 
well  as  a  lift  bridge.  Both  must  be  as  wide 
as  San  Jacinto  St.  and  sufficient  to  accom- 
modate any  weight  that  may  be  placed  upon 
it.  The  present  drawbridge  across  San  Ja- 
cinto St.  has  been  in  service  many  years  and 
is  about  worn  out. 

Virginia. 
®The  Board  of  Campbell  County  Supervi- 
sors, Rustburg,  Va.,  has  awarded  the  contract 
for  the  construction  of  a  steel  bridge  over 
Beaver  Creek,  on  the  Lynchburg-Campbell 
County  courthouse  turnpike  road,  to  the 
Roanoke  Bridge  Co.,  Roanoke,  Va.,  at  $1,850, 
for  superstructure ;  $7.75  per  yard  for  con- 
crete ;  $1  per  yard  for  excavation.  The  struc- 
ture will  be  110  ft.  long. 

The  Board  of  Nansemond  County  Supervi- 
sors. Suffolk.  Va-,  is  preparing  to  advertise  for 
bids  shortly  for  the  construction  of  a  steel 
bridge  over  Bennett's  Creek.  The  estimated 
cost  of  the  work  is  $6,000. 

Washington. 

•I«Bids  will  be  received  until  11  a.  m..  Dec. 
21,  by  Board  of  County  Commissioners,  Taco- 
ma,  Wasli..  for  the  construction  of  the  following 
bridges :  One  at  Fleet,  Wash.,  over  the  Fleet 
Creek,  to  be  110  ft.  long;  one  over  Chambers 
Creek  a  Iialf  mile  from  Fleet,  to  be  525  ft. 
long  and  one  2%  miles  from  there  over  the 
Murray  Creek,  275  ft.  long.  Both  of  the  last 
mentioned  will  be  75  ft.  high. 

West  Virginia. 

The  West  Virginia  Traction  &  Electric  Co. 
is  preparing  to  construct  a  new  bridge  over 
the  ravine  near  Wheeling  Park  on  the  inbound 
track.  Wheeling,  W.  Va.  The  new  structure 
will  be  of  steel,  resting  on  concrete  founda- 
tion. 


•ir  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Wisconsin. 

Advices  from  Madison,  Wis.,  state  tliat  the 
Milwaukee  Bridge  Co.,  Milwaukee,  Wis.,  has 
increased   its   capital   from   $200,000   to   $300,- 

Wyoming. 

The  Commissioners  of  Albany  County,  Lar- 
amie, Wyo.,  have  awarded  two  contracts  for 
bridge  construction  to  the  Levy  Construction 
Co.,  Denver,  Colo.  A  75-ft.  span  steel  bridge 
will  be  erected  at  Rock  River  costing  $1,592 
and  a  2-span  bridge  will  be  built  at  Bosler 
costing  $3,084.  The  contract  price  for  the  con- 
crete substructures  wa^  $8  per  cubic  yard. 
Canada. 

4«Bids  will  be  received  until  Dec.  31  by  the 
City  Council,  St.  Boniface,  Man.,  for  the  con- 


struction of  concrete  piers  for  the  Provencher 
bridge. 

^•I^ids  will  be  received  until  Dec.  20  by 
Frank  Barger,  engineer,  57  Adelaide  St.,  To- 
ronto, Ont.,  it  is  reported  for  the  construction 
of  four  steel  bridges  near  the  towns  of  Allis- 
ton,  Creemore  and  Beeton. 

©.Advices  from  Calgary,  .'\lta.,  state  that  the 
contract  for  the  construction  of  two  high 
level  bridges  over  the  Bow  River  will  prob- 
ably be  awarded  to  C.  A.  P.  Turner  Co.,  of 
Minneapolis,  Minn.,  and  Winnipeg,  Man.  The 
l)id  for  both  structures  was  $769,000. 

The  estimates  of  the  city's  share  of  the  costs 
of  the  proposed  four  East  End  viaducts,  the 
pedestrian  ferry  subway  at  Alexander  St.  and 
the  suggested  overhead  crossing  at  Carrall  St. 
have  been  submitted   to  the  Council's  Bridge 


&  Railway  Committee,  Vancouver,  B.  C.  The 
viaduct  at  Hastings  St.  will  cost  the  city  $29,- 
H50,  the  Pender  St.  viaduct  $21,400;  Keefer, 
$21,570:  Harris,  $22,420.  To  these  sums  must 
be  added  land  damages  as  well  as  other  ex- 
tra costs.  The  ferry  subway  for  pedestrians, 
which  is  to  be  built  by  the  city  of  Vancouver, 
will  cost  $36,000,  while  the  Carrall  St  over- 
head will  cost  $102,000.  F.  L.  Fellowes  is 
City  Engineer, 

.At  an  election  held  Nov.  26,  at  Calgary, 
.Alta.,  the  citizens  voted  in  favor  of  the  by- 
law providing  approximately  $1,000,000  for  the 
construction  of  a  high  level  concrete  bridge 
spanning  the  Bow  River  at  Center  St.  and  for 
the  erection  also  of  two  smaller  concrete 
bridges.  J.  T.  Child  is  City  Engineer  and  J. 
M.  Miller  is  City  Clerk. 


Arkansas. 

•J«Bids  will  be  received  until  Dec.  16  by  the 
Cypress  Creek  Drainage  District,  at  the  office 
of  the  board,  Arkansas  City,  Ark.,  for  the 
construction  of  Ditch  No.  18,  same  being  17 
miles  long  and  containing  800,000  cu.  yds. ;  also 
for  ditch  No.  81,  which  contains  about 
2,000,000  cu.  yds.  Dr.  Vernon  MacCammon  is 
president.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

California. 

©Frank  C.  Mclntire  has  been  awarded  a 
contract  at  about  $143,000  for  constructing  12 
miles  of  main  canal  for  the  South  San  Joaquin 
Irrigation  District,  Stockton. 

The  Baxter  Creek  Canal  Co.  proposes  to 
construct  a  reservoir  covering  640  acres  for 
the  purpose  of  supplying  water  for  irrigating 
18,000  acres  of  land  in  Honey  Lake  Valley, 
near  Sacramento,  Cal.  The  Snow-Moody  De- 
velopment Co.,  George  C.  Snow,  President, 
Salt  Lake  City,  Utah,  interested.  W.  L  Moody, 
Chicago,  111.,  is  also  interested. 

Colorado. 

Otero  County  Surveyor  Hugh  C.  Wetmore, 
La  Junta,  Colo.,  has  completed  the  maps  for 
the  Slaven  &  Peck  ditch  to  be  built  from 
Breckenridge  creek  to  the  reservoir  on  Duck 
Creek,  9  miles  north  of  Ordway,  and  has  filed 
the  maps  with  the  state  engineer.  The  ditch 
when  completed,  will  be  7  miles  long,  and 
vary  in  width  from  18  to  35  ft.  The  com- 
pany operating  the  ditch  will  be  known  as  the 
Union  Ditch  &  Hope  Lake  Reservoir  Co. 

Florida. 

®W.  A.  Middlemas  has  been  awarded  the 
contract,  at  19%  cts.  per  cu.  yd.,  by  the  City 
Council  of  Kissimmee,  Fla.,  for  constructing  a 
10  ft.  bottom  width  23  ft.  top  width  ditch.  The 
ditch  will  be  about  three  miles  long  and  will 
cost  about  $10,000. 

Illinois. 

^Bids  will  be  received  until  1  p.  m.,  Dec. 
12,  by  Commissioners  of  the  Santa  Fe  Levee 
and  Drainage  District,  at  the  office  of  H.  V. 
Murray,  Carlyle,  111.,  for  the  construction  of 
the  following  work :  Main  Ditch — Dredge 
work;  32,500  lin.  ft.;  10,  12,  14  and  16-ft.  base, 
side  slopes  one  to  one.  estimated  to  contain 
150,000  cu.  yds.  Lateral  No.  1—18,500  lin.  ft. ; 
3,000  ft.  of  dredge  work  and  the  balance  team 
or  drag  line  work ;  10,  8.  5  and  4-ft.  base, 
side  slopes  one  to  one  and  estimated  to  con- 
tain 29,000  cu.  yds.  Clearing  of  a  100-ft.  right 
of  way,  approximately  30  acres.  Reinforced 
concrete  work,  double  box  flume,  estimated 
to  contain  130  cu.  yds.  of  concrete;  work  to 
include  the  removal  of  the  earth  fill  and  the 
old  pipe  and  masonry  work,  construction  of 
the  flume  and  the  installing  and  furnishing 
the  steel  work  for  the  gates  and  hoists,  and 
the  refilling  of  the  excavated  material  to  the 
grade  of  the  original  levee.  A  certified  check 
or  cash  deposit  of  $100  must  accompany  each 
bid  for  the  clearing  of  the  right  of  way,  and 


a  certified  check  or  cash  deposit  of  $300  must 
accompany  a  bid  on  any  other  part  of  the 
work  or  a  bid  for  all  of  the  rest  of  the  work. 
J.   V.  Waddell,  Vandalia,  III.,  is  Engineer. 

4'Bids  are  being  received,  it  is  reported,  by 
the  Commissioners  of  Mutual  Drainage  Dis- 
trict No.  1,  Butler  Grove  and  Raymond  town- 
ships, Montgomery  County,  at  the  office  of  B. 
A.  Bramel,  Butler,  111.,  for  the  construction 
of  their  main  ditch,  which  is  to  be  8,500  ft. 
long,  10  ft.  wide  at  the  bottom,  6  to  10  ft. 
deep,  slopes  1  to  1,  requiring  excavation  of 
26,400  cu.  yds.  Estimated  cost  $4,224.  Work 
is  suitable  for  floating  dredge.  Six  20-ft.  steel 
bridges  are  to  be  built.  Nearest  railroad  sta- 
tion is  Raymond,  iVi  miles  from  the  work. 
Certified  check  for  $100  required  with  bids. 
J.   W.    Dappert,   TaylorviUe,   111.,   is   Engineer. 

•J«Bids  will  be  received  until  10  a.  m.,  Dec. 
19,  by  Commissioners  of  Hayes  Branch  Drain- 
age District  in  Douglas  County,  at  Modern 
Woodmen  Hall,  Tuscola,  III.,  for  the  excava- 
tion of  an  open  ditch  in  that  district. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
11,  by  Commissioners  of  the  Wood  River 
Drainage  and  Levee  District,  East  Alton,  111., 
for  clearing,  grubbing  and  excavating  for  new 
channels,  building  levees  and  embankments, 
ditching,  building  culverts,  laying  drain  tile, 
bank  and  channel  protection  work,  and  doing 
other  work  connected  with  the  Wood  River 
Improvement  in  West  Madison  County.  111. 
The  following  approximate  quantities  will  be 
included:  55  acres  of  clearing,  grading,  etc.; 
443,000  cu.  yds.  excav.ation,  earthwork  and  em- 
bankments;  300  lin.  ft.  12-in.  tile  for  culverts; 
450  lin.  ft.  18-in.  tile  for  culverts;  440  cu.  yds. 
concrete  headwalls.  culverts,  etc. ;  7,000  lbs. 
iron  for  valves,  and  valve  seats;  3,500  sq.  yds. 
willow  mattress,  complete;  16,000  sq.  yds.  rip- 
rap for  channel  protection;  1,000  lin.  ft.  12-in. 
drain  tile,  average  cut  4  ft.  James  H.  Ches- 
sen  is  Secretary  of  the  Commission. 

®M.  J.  O'Meara  &  Sons,  Cullom,  111.,  ha\-e 
been  awarded  the  contract  at  $8,700  for  clean- 
ing out  7%  miles  of  ditches,  involving  about 
88,000  cu.  yds.,  for  the  Clear  Lake  Special 
Drainage  District  of  Cass  County.  Bids  were 
opened  Nov.  27  at  office  of  Goddell  &  Kreiling, 
engineers,  Chandlersville,  111. 

®R.  H.  &  G.  A.  McWilliams,  1600  Steger 
Bldg.,  Chicago,  111.,  have  been  awarded  the 
contract  at  $189,674  for  the  work  for  Clear 
Creek  Drainage  and  Levee  District,  on  which 
bids  were  opened  Nov.  25  at  Jonesboro,  111. 
The  contract  includes  27.6  miles  of  levee 
work  along  the  Big  Muddy  and  Mississippi 
Rivers.  21  miles  of  ditch  with  base  ranging 
from  45  to  15  ft.,  with  a  total  excavation  of 
approximately  900,000  cu.  yds.;  nine  miles  of 
ditch  with  a  12-ft.  bottom  with  a  total  exca- 
vation of  154,000  cu.  yds. ;  four  miles  of  ditch 
with  a  4-ft.  bottom  containing  a  total  excava- 
tion of  74,216  cu.  yds. 

Indiana. 

^Bids  will  be  received  until  1  p.  m.,  Dec. 
14.    by    John    W.    Graves,    Drainage    Commis- 


sioner at  the  office  of  E.  D.  Randolph,  219 
Main  St.,  Lafayette.  Ind.,  for  the  construction 
of  the  Samuel  W.  Elliott  ditch,  established  by 
the  Tippecanoe  Superior  Court,  Indiana.  Sep- 
arate bids  will  be  received  for  dredge  work 
and  for  the  tile  construction.  The  main  ditch 
is  to  be  23,850  ft.  long,  6  ft.  wide  at  bottom, 
maximum  depth  12  ft.,  slopes  1  to  1 ;  one  open 
lateral  5,680  ft.  long,  6  ft.  wide  at  bottom: 
floating  dredge  work.  The  following  tile  will 
be  required :  12,400  ft.  of  8-in.,  13,800  ft.  of 
10-in.,  8,920  ft.  of  12-in..  15,500  ft.  of  14-in., 
5.820  ft.  of  15-in.,  4,400  ft.  of  16-in.,  5,750  ft. 
of  18-in.,  5,100  ft.  of  20-in.,  1,300  ft.  of  13-in., 
3,700  ft.  of  24-in.,  2,800  ft.  of  27-in.,  and  950 
ft.  of  30-in.  Soil  is  clay  and  loam.  Two  rail- 
roads to  cross.  Certified  check  for  $300  re- 
quired with  bids.  A.  G.  .Arnold,  County  Sur- 
veyor, is  the  Engineer. 

Iowa. 

•J»Bids  will  be  received  until  2  p.  m.,  Dec. 
20.  by  Board  of  Supervisors,  at  the  office  of 
W.  J.  Freeman,  Johnson  County  .Auditor, 
Iowa  City,  la.,  for  the  construction  of  a  tile 
drain  in  Drainage  District  No.  2.  The  work 
will  include:  2,975  lin.  ft.  of  24-in.  tile,  aver- 
age depth  3  ft.;  3,000  lin.  ft.  of  18-in.  tile, 
average  depth  3  ft. ;  1,400  lin.  ft.  of  14-in.  tile, 
average  depth  3  ft.;  1,275  lin.  ft.  of  12-in. 
tile,  average  depth  3  ft. ;  together  with  a  con- 
crete bulkhead  at  the  outlet  of  said  drain  as 
named  in  the  specifications,  and  25  yds.  exca- 
vation at  the  outlet  of  said  drain.'  .AH  tile 
used  shall  be  .A  No.  1.  first  class,  hard 
burned,  farm  drain  tile  of  standard  dimen- 
sions. Work  on  said  section  one  to  commence 
within  .30  days  after  contract  is  awarded  and 
he  completed  within  90  days  from  date  of  let- 
ting. 

®0.  L.  Olsen.  according  to  advices  from 
Clarion,  la.,  has  been  awarded  the  contract 
for  the  construction  of  Drains  76  and  77. 

Louisiana. 

•{•Bids  will  be  received  until  noon.  Dec.  18. 
by  Board  of  Commissioners  of  the  Caddo  Lev- 
ee District,  Shreveport.  La.,  for  the  construc- 
tion of  following  new  levees  in  Caddo  Parish, 
Red  River,  Right  Bank :  Brown  Place  Levee 
— Approximate  contents,  175,000  cu.  yds. ;  de- 
posit required,  $525;  bond  required,  $9,000. 
Campo  Bello  Levee — .Approximate  contents. 
15,000  cu.  yds.;  deposit  required,  $110;  bond 
required,  $800.  Cash  or  certified  check  to 
the  amount  named  as  deposit  must  acconip.iny 
each  proposal.  Terms  of  payment — Cash.  The 
right  to  reject  any  or  all  proposals  is  reserved. 
Other  information  as  to  location,  character  of 
work,  terms  of  payment,  manner  of  submit- 
ting proposals,  execution  of  contract  and  bond, 
and  time  of  beginning  and  completing  of  work, 
as  well  as  blank  forms  for  subniilling  propos- 
als, may  be  had  on  application  to  the  Board  of 
State  Engineers.  Rooms  213-215  New  Orleans 
Court  Bldg.,  New  Orleans.  La.,  or  to  S.  A. 
Dickson,  President.     W.  A.  Kcrley,  Secretary. 

®\V.  C.   Mullen,  Vicksburg,  Miss.,  has  been 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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awarded  the  contract  at  23.4  cts.  per  cu.  yd. 
for  enlarging  and  topping  the  Milliken's  Bend 
levee.  Same  contractor  was  also  awarded  the 
Morencey  Levee.  The  work  consists  of  about 
40,000  cu.  yds.  Bids  were  opened  Nov.  30 
by  the  Commissioner,  .5th  Louisiana  Levee 
District,  Tallulah,  La. 

Minnesota. 

©Jensen  &  Christensen,  Hutcliinson,  Minn., 
have  been  awarded  the  contract  for  tile  ditch 
No.  32  in  Meeker  County. 

®Sigvart  Frederickson,  Raymond,  Minn., 
has  been  awarded  the  contract  at  11  cts.  per 
cu.  yd.  for  constructing  Ditch  No.  4  in  Meeker 
County. 

®E.  J.  Babcock,  RedA-ood  Falls,  Minn.,  at 
$11,000,  has  been  awarded  the  contract  for  tile 
and  curb  for  County  Ditch  No.  18,  bids  for 
which  were  opened  Dec.  5  at  Redwood  Falls, 
Minn.  The  ditch  includes  11.8.50  ft.  6-in.  tile, 
.5,500  ft.  7-in.,  8,800  ft.  8-in.,  10,000  ft.  10-in., 
1,.500  ft.  12-in.,  3.800  ft.  14-in.,  8,500  ft.  16-in. 
and  6,200  ft.  18-in. 

Viewers  have  been  appointed  for  the  ju- 
dicial ditch  in  Norman  County,  proposed  to 
relieve  the  Wild  River  overflow.  Final  hear- 
ing will  probably  be  held  next  summer.  Ada 
is   County  seat. 

Cass  County  (Walker,  county  seat)  has 
voted  to  issue  $25,000  of  additional  bonds  for 
a  judicial  ditch  in  the  northeastern  part  of  the 
county. 

Hearing  will  he  held  at  Blue  Earth.  Minn., 
on  Dec.  17  on  Judicial  Ditch  No.  4.  John  E. 
Flynn    is    Clerk   of    District   Court. 

Property  owners  near  Hibbing,  Minn.,  are 
considering  construction  of  two  miles  of  ditch. 

Applications  have  been  made  for  a  judicial 
ditch  between  Ranges  80  and  31  in  Spooner 
County. 

Mississippi. 

®Halleck  &  Thorn,  Greenville,  Miss.,  have 
been  awarded  the  contract  for  the  work  for 
the  Black  Lake  Drainage  District,  Coalhoma 
County,  on  which  bids  were  opened  Nov.  30  at 
Clarksdale,  Miss.  The  work  calls  for  the 
following:  One  main  canal  about  11  miles 
long,  6  miles  of  which  is  fresh  cutting;  5 
miles  in  bayou  and  lake  and  some  trees  in 
bayou  to  be  removed.  The  first  2%  miles 
of  main  canal  is  a  drag  line  proposition  cov- 
ering 280,000  vds.  of  earth;  the  remainder  is 
floating  dredge  work.  About  200,000  yds. 
balance  of  main  canal  average  cut,  first  2% 
miles  15  ft.  average  cut,  average  cut  for  rest 
of  way  7  ft.  First  2i/4  miles.  24-ft.  bottom, 
side  slope  1  to  1 ;  balance  18  ft.  canal.  Swan 
Lake  lateral  3  miles  in  drain ;  Moore's  Bayou 
lateral  %  mile  long,  fresh  cutting,  average 
depth  7  ft.  Childress  Bayou  cut  of  1%  miles 
fresh  cutting,  average  cut  7  ft.  Dee  Bros., 
Oblong,  111.,  have  been  awarded  a  sub-con- 
tract covering   13  miles  of  the   work. 

®The  Central  Dredging  Co.  has  been 
awarded  the  contract  at  12%  cts.  per  cu.  yd. 
for  constructing  Group  No.  2  of  the  lateral 
system  of  the  Riverside  Drainage  District. 
The  work  includes  laterals  fi,  7,  8,  S.A  and  8B 
and  amounts  to  270,000  cu.  yds.  Bids  were 
opened  Nov.  2.5.  B.  B.  Gordon,  Greenville, 
Miss.,  is  Engineer. 

Missouri. 

^Bids  will  be  received  until  1  :30  p.  m.,  Jan. 
11,  by  John  W.  Harvey,  secretary.  Board  of 
Commissioners,  Crooked  River  Drainage  Dis- 
trict. Ray  County,  at  the  office  of  the  County 
Clerk.  Richmond,  Mo.,  for  the  construction  of 
5  5  miles  main  ditch  5.5  miles  lat- 
erals and  1.5  miles  levee,  157,000 
cu.  yds.  in  main  ditch,  41,000  cu.  yds.  in  lat- 
erals and  0,500  cu.  yds.  in  levee.  .All  of  main 
ditch  and  part  of  laterals  suitable  for  floating 
dredge  or  drag  line.  Full  notice,  general  in- 
formation, instruction  to  bidders,  form  of  pro- 
posal, specifications,  form  of  contract,  profile 
and  plat  sent  to  all  persons  interested  on 
receipt  of  $5  with  application  to  Brooks  &  Ja- 
coby,    engineers,     Shukert     Building,     Kansas 

4*  indicates  w 


City,  Mo.    Official  advertisement  will  be  found  Peterson     &     Christensen,      Minatare,      Neb., 

elsewhere  in  this  issue.  •'j'^'lf'^il'l'    ^^,^"/,^\   I   W.   Talmage    Mit- 

^T-,    r-    ct     I          13   6-  I      T^T   V    ;    rpnnrfed  che,  N  eb..  Schedule  12 ;  Lacy  Brothers,  Scotts- 

®D.  C.  Stephens,  Butta  lo,  ^-  ^  '    '^^PO-^f^^^  bluff   Neb.    Schedules  13  and  14;  W.  C.  Broad- 

o    have   been   awarded    the   'f'   ^^  'J^f    f°J  bent,  Morrill,  Neb.,  Schedules  16  and  17. 
the  work   for  the  Little   Kivcr   Urainage  uib 

trict     of     Cape     Girardeau.       This     contract  New    York 

amounts  to  about  $1,229,700  and  calls  for  the  ""="     * "  "■• 

main    diversion    channel,    e.xtending    from    the  ^"Bids  will  be  received  until  noon,  Dec.  31, 

Ozark    foothills    to    the    Mississippi    River,    2  by  Duncan  W.  Peck,  Superintendent  of  Public 

miles  south  of  Cape  Girardeau.     The  channel  Works,  Albany,  N.  Y.,  for  the  construction  of 

is  about  30  miles  long,  from  50  to  112  ft.  wide,  barge  canal  terminals   as   follows;     Terminal 

and  averages  18  ft.  deep.  Contract  No.   15 — For  constructing  a  harbor, 

dock  wall,  connecting  channel,  lock  and  dam 
Montand.  adjacent  to  barge  canal  at  Utica.  Contract 
^,  ,  „  „  ,  „  ,  c  Tr,r  plans  sheets  1  to  49  inclusive.  Plans  may  be 
Charles  B.  Taber,  County  Surveyor,  1  or-  ^^^^  ^^^  detailed  specifications,  engineer's  esti- 
syth,  Mont.,  has  been  making  surveys  tor  _^^^^  ^^  quantities,  proposal  blanks,  form  of 
draining  about  10  000  acres  ol  land  lying  south  ^^^^^^^._^^^  ^^^  ,,^„j^  required  and  other  infor- 
of  the  town  of  Hysham.  ,,,3^10^  for  proposers  may  be  had  at  the  office  of 
Bids  were  opened  Dec.  2  at  the  office  of  the  (],g  Superintendent  of  Public  Works  at  .M- 
U.  S.  Reclamation  Service,  Malta.  Mont.,  for  ^^^^^^  j^t  y_  .  gt  the  office  of  the  Assistant  Su- 
the  construction  of  46  miles  of  the  Vandalia  peri'ntendent  of  Public  Works  for  the  middle 
South  Canal,  Milk  River  Project,  of  vvhich  division  at  Syracuse,  N.  Y. ;  at  the  office  of  the 
Geo.  O.  Sanford  is  Project  Engineer  Chas.  Assistant  Superintendent  of  Public  Works  for 
Wilhite  &  Co.,  Boise,  Idaho,  bid  on  Schedule  ,1,^  ^vestern  division  at  Rochester,  N.  Y.,  and 
2  only,  their  figures  being  Class  1  excavation,  ^j  ,be  ^anal  office,  Spaulding's  Exchange,  Buf- 
17  cts. ;  Class  2,  50  cts. ;  Class  3,  $1 ;  Oyer-  f^j^^  jj_  y.  Copies  of  detailed  plans  or  draw- 
haul,  2  cts,,  and  total,  $51,700.  On  Schedule  J  j^gj  ^nay  be  obtained  from  J.  A.  Bonsel.  State 
Tebbs  &  Taggart,  Cowley,  Wyo.,  offered  the  Ei'igineer  and  Surveyor,  at  Albanv,  N.  Y.,  upon 
following  bid  :  Class  1  excavation,  18y2  cts. ;  payment  to  him  of  the  cost  of  producing  them. 
Class  2  4.5  cts.  .Class  3,  90  cts. ;  overhaul  ^^.„  ^^  ^^^.^  ^^  3, 
2  cts.;  total,  $33,6,0.  The  other  bid  on  the  ^  •^p^^^g,,  ^y  Peck,  Supt.  of  Public  Works. 
work  were  as  follows,  (1)  standing  for  J.  E.  ^.^.^  „f  ,.■,„„.  v^,-i.  aiKt,,-  v  v  f«r  Jm 
Hilton,    Dodson,    Mont,     bidding    on    "all    or  State  of   New   York,   Albanv    ^„- /k"  1    -,; 

none,"   (2)    Maney  Bros.  &  Co.,   Boise,  Idaho,  f^/'ng    t'^^    ^^^V     r,  t^    L.^lLcl 

..  11                  .,   /o^  iir-     i       T>    \.    s   n„     n/i;„  follows:      Contract    C — Cavuga     and     beneca 

all  or  none,     (3)  Winston  Bros.  &  Co.,  Min-      ^      ,    [^     .•       ,     r  . '     ••       11      a 

neapolis,  Minn.   "1st  schedule,  1.  2  and  3  sched-  Canal,  Section  1  ,  for  constructing  locks,  dams 

ules,   2d   schedule.    1st   and    2d    schedules,   3d  f^;  at  Seneca  Falls :   Icn^h  LI  "!>■",•  ff' 

<;rbeH.dp  and    Ut"-  ^    '°   ^4   inclusive.     Contract   E— Cayuga   and 

scneauie  ana   1st   .  Seneca   Canal,   Section   1;    for   constructing  a 

-Schedule  1,  lock,  dam,  etc.,  at  Waterloo;  length  0.21  mile, 

ciasf'T™  OOMO    cu      ^"             ^  *  sheet    1   to   24    inclusive.     Contract    No.   92- 

yds.    .'. ' $0.19         $0.19         $0.24  Erie   Canal,   Sections   1   to  4;    Champlain   Ca- 

Class  2.  1.000  cu.  yds..         0.40            0.60            0.4,5  _,i     Cpctjons    1    to   2 •    DOwer   nlants     electrical 

Class  3,  2,000  cu.  yds..         1.00            0.90             1.00  "^''.  sections    1    to    ^      power    plants,    eieciricd 

Overhaul,    350  000    cu.  equipment   and   machinery    for   operating   ana 

yds.    ..' ! '.        0.02           0.02           0.02  lighting    locks    and    guard    gate    as    follows: 

Total   155:40:0    liMOO    $105,450  Erie  Canal   Locks  2  to  19  inclusive ;  Champlain 

Schedule  2,  Canal,  Locks  1  to  8  inclusive,  and  Guard  Gate, 
Excavation:  Station  293-1-70.  Erie  Canal;  sheets  1  to  107 
Class  1,  302,000  cu.  ^^  ^^  ^^  ^^  ^^  ^^  inclusive.  Contract  No.  94— Erie  Canal,  Sec- 
Class' 2,'50'oc'u:  yds.'.'.  0.40  0.50  o.'lo  tions  8  to  11;  power  plants,  electrical  equip- 
Class  3,  50  cu  yds...  1.00  0.90  1.00  nient  and  machinery  for  operating  and  light- 
Overhaul,  3,000  cu.  jj^g  ,^^,^g  ^j  follows:  Erie  Canal,  Locks  26. 
■ 1:1:  —  27,   28-A,   28-B,   29,  30,   32.   33,   34-35;   Guard 

Sc'hetulle '3' *^*'^^°     *°^'^®^      **'''^^^  Lock,  Station  2413-1-42  and  Guard  Lock  Sta- 

Excavati'on;  t'o"  2468  +  48,  near  the  Genesee  River ;  sheets 

Class    1.     180,0*00    cu.  1    to   45   inclusive.      Plans   may   be   seen    and 

Clasl-2:'56(i'cu;';ds'..':      Vw         Vsl         ^oit  <'«*='"«!    specifications     engineer's    estimate    of 

Class  3,  50  cvi.  yds 1.00           0.90           1.00  quantities,   proposal   blanks,   form   of  contract 

Overhaul,      5,000      cu.  and  bonds  required  and  other  information  for 

y'^^ '';''^           "-"^           PP2  proposers  may  be  had  at  the  office  of  the  Su- 

Total   $32,750    $32  845    $43  575  pcrintendent  of   Public  Works  at   Albany,   N 

Total   bid    172,820      173.010      218!820  Y.,  at  the  office  of  the  Assistant  Superintend- 
ent of  Public  Works  for  the  Middle  Division 

Nebraska.  at  Syracuse,  N.  Y. ;  at  the  office  of  the  As.sist- 

ant   Superintendent  of   Public  Works   for  the 

•^Blds  will  be  received  10  a.  m..  Dec.  30,  by  Western  Division  at  Rochester,  N.  Y. ;  and  at 

the  board  for  the  construction  of  the  ditch  pe-  the   canal    office,    Spaulding's   Exchange.    Buf- 

titioned  for  by  W.  H.  Byrne  et  al.,  in  accord-  falo,  N.  Y.     Copies  of  detailed  plans  or  draw- 

ance  with  plans,  plats  and  specifications  on  file  ings   may   he   obtained    from   John   A.   Bensel. 

with   Ed.    F.   Vrzak,   County   Clerk,    Schuyler,  State   Engineer   and   Survevor   at   Albanv,    N. 

Neb.      Official    advertisement    will    be    found  Y.,  upon  pavment  to  him  of  the  cost  of  pro- 

elsewhere  in  this  issue.  ducing  them.     Monthly  estimates  will  be  paid 

Bids  were  opened   Nov.   26  at  the  office  of  of  90  per  cent  of  the  w-ork  done  at  the  con- 

the    U.    S.    Reclamation    Service    at    Mitchell,  tract    price.      Every    proposal    for    said    work 

Neb,,    for    the    earth    work    for   the    low    line  must  be  accompanied  by  a   money  deposit  in 

canal.  North  Platte  (Interstate  Project).    The  the   form  of  a  draft  or  certified  check   for  5 

following  bid  on  all  of  the   17   schedules:     J.  per  cent  of  the  amount  bid. 
F.  Williams,  Scottsbluff,  Neb.,  $84,953;  M.  A. 

Wogan,     Denver,     Colo.,    $98,962;     Kilpatrick  North    Dakota. 
Bros.   &  Collins,   Beatrice,   Neb. ;   Sayler  Con- 
struction   Co.,   Lamar,    Colo.,   $102,184;    Burke  Surveys  have  been  made  by  the  State  Engi- 
Bros.,  Fort  Smith,  Ark.    The  first  three  of  these  neering  Department,  Bismarck,  N.  Dak.,  for  a 
bid  on  the  "all  or  none"  basis,  the  last  two  bid  drain  near  Crystal, 
for  all  or  certain  schedules.    The  total  bid  fig- 
ured on  the  lowest  combination   of  schedules  Texas. 
was   $82,457.      This   combination    includes   the 

bids  of  the  following;   Ira  M.  Hewitt.  Mina-  •{•Bids  will  be  received  until  Dec.  17  by  the 

tare.  Neb.,  Schedule  1 ;  W.  L.  Townsend,  Mor-  Kincheloe  Irrigation  Co.,  J.  F.  Ralston,  secre- 

rill.   Neb..  Schedules.  2,  3,  4,  9  and   15;   Fred  tary.  Glen  Flora,  Texas,  for  the  construction 

Larsen,    Minatare.    Neb.,    Schedule    5;    .A.    J.  of    about   25   miles    of    open    ditch,    including 

Parish,    Mitchell,    Neb.,    Schedules    6    and    7 ;  about  200,000  cu.  vds.    J.  A.  Norris,  El  Campo 

J.  F.  McAllister,  Minatare,  Neb.,  Schedule  8;  is  Engineer. 

ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 

^Bids  will  be  received  until  10  a.  in.,  Jan.  6, 
by  J.  F.  Dorsett,  Secretary,  Water  and  Light 
Improvement  Committee,  Gravettc,  Ark.,  for 
furnishing  labor  and  material  for  the  construc- 
tion of  water  works  and  el-ectric  light  system. 
Naeel  &  Peterson,  Engineers,  Muskogee, 
Okla.  Ofificial  advertisement  will  be  found 
elsewhere  in  this  issue. 

The  holdings  of  the  Camden  Water  Co., 
Camden,  Ark.,  will  be  sold  at  imblic  auction 
on  Dec.  21  at  the  Ouachita  County  court  house, 
Camden.  Leonard  Powell  has  been  appointed 
coinmissioner. 

California. 

®C.  H.  Whipple  of  Huntington  Park,  Calif., 
has  been  awarded  the  contract  bv  the  city  of 
Oceanside,  Calif.,  for  the  building  of  the  mu- 
nicipal reservoir  at  $4,350.  The  new  reservoir 
w-ill  have  a  capacity  of  520,000  gals.  Other 
bidders  were:  Charles  Stefifgen,  San  Diego, 
$5,320;  Burrell  &  Burrell,  Los  Angeles,  w^ith- 
out  roof,  $3,814;  H.  L.  Tliompson,  San  Fran- 
cisco, $4,450. 

The  citizens  of  Suisun,  Calif.,  at  a  recent 
special  election  voted  the  issuance  of  bonds 
to  the  amoiint  of  $20,000  for  the  improvement 
of  the  municipal  w-ater  system.  The  propo.sed 
improvements  consist  of  laying  a  new  pipe 
line  a  distance  of  nearly  three  miles  and  the 
cementing  of  the  dam  at  the  storage  reservoir. 

City  Engineer  M.  M.  O'Shaughnessy  of  San 
Francisco.  Calif.,  has  approved  the  petition  of 
the  Panama-Pacific  International  Exposition 
Co,  for  the  extension  of  the  auxiliary  fire  pro- 
tection high-pressure  system  through  the  ex- 
position grounds;  the  connections  with  the 
pipes  now  laid  to  be  made  on  Van  Ness  Ave., 
at  Bay  and  Francisco  Sts, 

Suisun  City,  Cal.,  will  let  contracts  for  the 
replacement  of  the  present  water  works  system 
at  an  estimated  cost  of  $20,000  as  soon  as 
bonds  have  been  sold.  E.  D.  Holly  is  official  in 
charge. 

Idaho. 

The  citizens  of  Idaho  F'alls,  Ida.,  on  Nov. 
10  voted  the  issuance  of  bonds  to  the  amount 
of  $35,000  for  the  construction  of  a  water 
works  system.  City  Clerk  W.  P.  Dawe  will 
receive  bids  Jan.  3  for  the  sale  of  the  bonds. 

Illinois. 

®Chris  Ebert  of  Washington,  111.,  has  been 
awarded  the  contract  by  the  Village  Board  of 
Metamora,  111.,  for  the  laying  of  an  extension 
of  the  water  mains  to  the  orphanage  at  $0.20 
per  lin.   ft. 

®The  city  of  Fairfield.  Ill,  has  awarded  the 
following  contracts  for  the  furnishing  of  labor 
and  material  for  installing  water  works  and 
electrical  improvements  as  follows,  for  which 
Fuller-Coult  Co.,  Chemical  Bldg.,  St:  Louis, 
Mo.,  are  Engineers :  Westinghouse  Electric 
Mfg.  Co.,  Pittsburgh,  Pa.,  $2,011;  Chicago 
Bridge  &  Iron  Work.s,  Chicago,  $3,575 ;  At- 
wood  Gamble  Co.,  $1.6.0;  John  McGowen  Co., 
$1,649,_  and  W.  L.  McFarland,  $1,720.  The 
work  includes  electrical  equipment,  tower  and 
tank,  addition  to  power  house,  one  150  pres- 
sure boiler,  one  concrete  reservoir  to  hold  21,- 
000  gals.,  and  Timgsten  lamps  for  street  light- 
ing. Bids  were  opened  Nov.  29  by  G.  W. 
Lewis,   City  Clerk. 

The  Davis  Supply  Co.,  414  Ontario  St.,  Chi- 
cago, 111.,  submitted  the  lowest  bids  for  fur- 
nishing and  delivering  to  the  city  of  Chicago 
550  lin.  ft.  r2-in.  wrought  iron  pipe,  $3  25  per 
lin.  ft.  L.  E.  McGann  is  Commissioner  of 
Public  Works.     Bids  opened  Dec.  4. 

Bids  for  furnishing  and  delivering  universal 
drilling  machines  to  the  water  works  shops  ■ 
were  received  as  follows  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  on  Dec.  4 : 
Manning,  Maxwell  &  Moore,  1 15  Canal  St., 
$1,200,  alternator  high  dutv,  $1,350;  Niles- 
Bement-Pond  Co.,  332  S.  Michigan  Ave.,  Chi- 


cago, $1,500.  The  contract  has  not  been 
awarded. 

Bids  for  furnishing  and  delivering  4  oil 
burning  crucibles  to  the  water  works  shops, 
2324  S.  Ashland  Ave.,  Chicago,  III.,  werx; 
opened  Dec.  4  by  L.  E.  McGann,  Commissioner 
of  Public  Works.  Kroscher  Bros.,  440  W. 
Erie  St.,  Chicago,  submitted  the  lowest  bid, 
$2,025.    The  contract  has  not  been  awarded. 

Kempster  P.  Miller  and  S.  C.  McMeen  of 
Chicago,  111.,  have  purchased  the  holdings  of 
the  Bend  Water,  Light  &  Power  Co.,  Bend, 
Ore.     l^xtensive  improvements  arc  planned. 

Iowa. 

The  Conmiercial  Club  of  Lake  City,  la., 
has  petitioned  the  Council  to  call  a  special 
election  to  vote  on  bonds  for  $12,000  to  im- 
prove the  water  works  system. 

The  City  Council  of  Osceola,  [a.,  has  taken 
definite  steps  toward  securing  a  supply  of  wa- 
ter for  the  city.  It  is  proposed  to  siiik  a  well 
not  to   exceed   1,000  ft.  deep. 

The  citizens  of  Welton,  la.  (population  G9). 
on  Dec.  17  will  vote  on  the  issuance  of  bonds 
to  the  amount  of  $2,500  for  the  installation 
of  a  waterworks  system. 

Kansas. 

•J«Bids  will  be  received  until  Dec.  20  bv  E.  C. 
Wakefield,  City  Clerk,  Humboldt,  Kan'.,  it  is 
reported,  for  extending  the  suction  line  of  the 
city  water  works  through  the  Neosha  River. 

4«Bids  will  be  received  until  8  p.  m.,  Dec  12, 
by  V.  E.  Herbert,  City  Clerk.  Belle  Plainc, 
Kan.,  for  the  purchase  of  $35,000  of  5  per  cent 
bonds  issued  for  the  construction  of  water 
w-orks  and  electric  plant. 

The  City  Council  of  Cheney,  Kans.  (popula- 
tion 734),  has  called  a  special  election  for  the 
purpose  of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $25,000  for  a  water  works  and 
$10,000  for  lights. 

The  City  Council  of  Haven,  Kans.,  has  re- 
tained Consulting  Engineers  Rollins  &  West- 
over,  Kansas  City,  Mo.,  to  prepare  plans  and 
estimates  of  the  cost  of  installing  a  water 
works  systein.  The  probable  cost  of  the  plant 
is  $15,000. 

Louisiana. 

The  citizens  of  Mansfield,  La.,  will  vote 
Dec.  27  on  the  proposition  of  levying  a  five- 
mill  tax  for  40  years  for  the  construction  and 
maintenance  of  a  w-ater  works  system.  A 
bond  issue  of  $45,000  is  proposed. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md., 
has  awarded  the  contract  for  the  construction 
of  the  filtration  reservoir  at  Lake  Montebello 
to  C.  W.  Lane  &  Co..  of  .Atlanta,  Ga.,  at 
$171,749.  The  Robert  Fil-ter  .Mfg.  Co.  bid 
$170,725  on  the  work. 

®Mason  &  Hilton  of  New  York  City  on 
Dec.  11  will  be  awarded  the  contract  by  the 
Board  of  Awards  of  Baltimore,  Md.,  for  the 
construction  of  a  conduit  from  the  new  dam 
in  the  Gunpowder  Valley  to  the  present  Loch 
Raven  dam  at  $143,000.  Bids  were  opened 
Dec.  4. 

Michigan. 

•|»Iiids  will  be  received  until  7  p.  m.,  Dec. 
20,  by  Special  Water  Committee,  .'\nn  -Arbor. 
Mich.,  for  pumping  5  8-in.  artesian  wells.  Ag- 
gregate free  flow  in  24  hours  is  750,000  gals. 
Specifications  may  be  had  upon  request  from 
the  Citv  Engineer,  Manlev  Osgood, 

®The  Board  of  Public  W^orks  of  Grand 
Rapids,  Mich.,  has  awarded  the  contract  for 
the  laying  of  water  mains  in  Elizabeth  .Ave. 
and  .Adams  and  Bowery  Sts.,  to  Vcrhey  & 
Kloot,  at  $955,  and  for  laying  water  mains  in 
Veto  St..  Lane  .Ave.  and  Saunders  Cl.  to 
Vander  Weele  Bros.,  at  $7(11. 

Commissioner  Fred  J  Dixon  of  Port  Huron, 
Mich,,  has  recommended  that  arrangements 
be  made  for  duplicating  the  large  water  mains 


of   the   city.     The    estimated   cost   would   be 
about  $.30,000. 

Nebraska. 

+Bids  will  be  received  until  4  p.  m.,  Dec. 
11,  by  Water  Board,  Omaha,  Neb.,  for  the 
construction  and  installation  complete,  includ- 
ing furnishing  of  all  tools,  materials  and  labor 
for  same,  of  cast  iron  water  pipe  lines  as  fol- 
lows: Water  Main  District  No.  23—1.038  ft. 
of  6-in.  pipe.  Class  C;  Water  Main  District 
No.  27—552  ft.  of  6-in.  pipe.  Class  C.  Specifi- 
cations and  forms  of  proposals  can  be  obtained 
at  the  office  of  the  water  board  of  the  city  of 
Omaha.  With  these  proposals  must  be  deposit- 
ed a  certified  check  payable  to  the  order  of  the 
Treasurer  of  the  city  of  Omaha  equal  to  at 
least  5  per  cent  of  the  amount  of  the  pro- 
posals. R.  B.  Howell  is  Water  Commissioner, 
Omaha,  Neb. 

®The  village  of  Valparaiso,  Neb.,  E.  A. 
Odman,  Clerk,  has  awarded  the  contract  for 
the  construction  of  a  steel  standpipe.  20x35 
ft.,  with  foundation,  to  Drakc-Williams-Mount 
Co.,  of  Omaha,  Neb.,  at  $2,295,  and  the  con- 
tract for  the  laying  of  5,110  ft.  of  4-in  mains 
and  990  ft.  of  6-in.  mains  to  the  Nebraska 
Construction  Co..  of  Lincoln,  at  $3,8911  The 
latter  contract  also  includes  the  furnishing  of 
13  hydrants,  five  4-in.  valves  and  one  0-in. 
valve.     Bids  were  opened   Nov.  29. 

The  City  Council  of  Broken  Bow.  Neb.,  has 
passed  a  resolution  providing  for  the  improve- 
ment of  the  water  works  plant.  New  en- 
gines, pumps  and  boilers  will  be  purchased  at 
an  estimated  cost  of  $0,000. 

New  Jersey. 

4*Bids  will  be  received  until  2  :30  p.  m.,  Dec. 
lil,  by  Board  of  Commissioners,  .Atlantic  City. 
N.  J.,  for  furnishing  cast  iron  water  pipe  and 
special  castings  in  accordance  with  specifica- 
tions on  file  at  the  office  of  the  Water  Depart- 
ment. Harry  Bacharach  is  one  of  the  Com- 
missioners. 

New  York. 

•{•Bids  will  be  received  until  11  a.  m..  Dec. 
23,  by  Board  of  Water  Supply.  ltJ.5  Broadway, 
New  York  City,  for  Contract  142.  for  the 
removal  of  chestnut  growth  around  the  site 
of  Kenisco  reservoir,  in  the  towns  of  Mt. 
Pleasant,  North  Castle  and  Harrison,  West- 
chester County,  N.  Y.  Pamphlets  containing 
information  for  bidders,  and  pamphlets  of 
contract  drawings  can  be  obtained  at  the  above 
address  by  depositing  the  sum  of  $5  for  each 
pamphlet.     T.  P.  Morrissey  is  Secretarj-. 

4*Bids  will  be  received  until  8  p.  m.,  Dec.  27, 
liy  the  Board  of  Water  Commissioners,  Sodus, 
N".  Y.,  for  the  construction  of  a  water  works 
system,  which  includes  six  miles  of  4.  6  and  8 
in.  cast  iron  pipe,  pumping  plant  and  storage 
reservoir;  also  for  the  installing  of  a  pumping 
equipment  for  the  above  system.  Plans  may 
be  seen  and  specifications  obtained  at  the  office 
of  Herman  L.  Kellev,  Sodus.  N.  Y.,  or  at  the 
office  of  the  Engineer.  W.  .A.  Lafler,  214  Ell- 
wanger  &  Barry  Building.  Rochester.  N.  Y. 

Edward  L.  Bailey,  proprietor  of  the  Dun- 
dee, N.  Y..  electric  light  plant,  has  asked  the 
Village  Trustees  to  grant  him  a  franchise  to 
install  a  water  works  system. 

The  Chatham  Water  Works  Co..  Chatham, 
N.  Y.,  J.  P.  Mickle.  President,  has  otTcred  to 
sell  its  plant  to  the  village  of  Chatham  for  a 
consideration  of  $90,000.  The  Village  Tnis- 
Iccs  will  submit  the  propi>sitirn  to  the  voters 
at   a   special   election   in   the   near    future. 

The  Village  Board  of  Lyons.  N.  Y..  on 
Dec.  (>  considered  a  proposal  to  submit  to  the 
voters  a  proposition  to  buy  a  new  water  sys- 
tem. Engineers  Witnicr  &  Brown  "I  Bnff.ilo. 
N,  Y.,  have  reported  that  the  village  could 
install  a  system  for  $121,000,  or  could  lake 
over  the  present  svsirm,  operated  bv  the  Lv- 
ons  Water  Co,,  for  $128,000  W.  J.  Collins 
is  City  Clerk. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  citizens  of  the  village  of  Deposit,  N. 
Y.  (population  1,864),  on  Nov.  26  voted  the 
issuance  of  bonds  to  the  amount  of  $50,000 
for  the  installation  of  a  municipal  water 
system. 

North   Carolina. 

The  Board  of  Aldermen  of  New  Bern,  N. 
C,  rejected  the  bids  recently  received  for  the 
erection  of  a  new  fireproof  building  to  house 
the  water  and  light  plant.  The  city  will  prob- 
ably sell  its  plant  to  the  Carolina  Power  Co., 
of  Raleigh,  N.  C. 

Ohio. 

•J«Bids  will  be  received  until  Dec.  18  (read- 
vertisement  of  work  bids  for  which  were  re- 
jected Dec.  18)  by  W.  J.  Springborn,  Direc- 
tor of  Public  Service,  Cleveland,  O.,  for  two 
gear  drives  for  lay  shaft  on  Engines  Nos.  2 
and  ,3  at  the  Kirtland  Pumping  Station.  Speci- 
fications may  be  seen  at  the  office  of  the  Su- 
perintendent of  Water.  W.  H.  Kirby  is  Sec- 
retary. 

©Service  Director  V.  T.  Price  of  Cincin- 
nati, O.,  has  awarded  the  contract  for  furnish- 
ing and  erecting  a  17,000,00fl-gal.  pumping  en- 
gine for  the  water  works  main  station  to  the 
Holly  Mfg.  Co.,  of  Lockport,  N.  Y.,  at  $103,- 
•"lOO.     Bids  were  opened  Nov.  29. 

®The  Joseph  L.  Skeldon  Engineering  Co.. 
•367  Spitzer  Bldg.,  Toledo,  O.,  has  secured  the 
contract  for  the  rebuilding  and  new  installa- 
tion of  an  electric  lighting  plant  and  water 
works  system  at  Clyde.  O.,  at  approximately 
$3.5,000.  The  present  plant  will  be  recon- 
structed and  all  new  machinery  is  to  be  in- 
stalled. 

Bids  were  received  on  Dec.  3  by  Service 
Director  W.  J.  Springborn  of  Cleveland,  O.. 
for  the  construction  of  the  new  water  tunnel, 
for  which  the  City  Council  appropriated  $900,- 
000.  Andrew  Da'll  &  Son  of  Cleveland,  and 
the  O'Rourke  Engineering  Co.  of  New  York 
City,  collaborating.  ofTered  to  build  the  tunnel 
complete  for  $1,096,3.50.  The  Reaugh  Con- 
struction Co.,  Garfield  Bldg.,  Cleveland,  bid 
$1,062,800.  with  grouting  to  be  paid  for  extra 
at  the  rate  of  $3  a  hbl.  for  cement.  It  is 
probable  that  these  bids  will  be  rejected  and 
the  work  done  by  day  labor. 

Supt.  George  S.  Cotter  of  the  water  works 
department,  Springfield,  O.,  has  completed  a 
map  of  the  new  belt  line  system  of  the  depart- 
ment, for  which  a  bond  issue  of  $170,000  was 
recently  authorized  by  the  City  Council.  The 
entire  system  is  12  miles  in  length,  and  the 
smallest  main  in  any  part  of  it  is  8-ins.  in 
diameter. 

The  Board  of  Control  of  Hamilton,  O., 
T.  A.  Holzberger,  Director  of  Public  Service, 
has  decided  to  purchase  two  auto  trucks  for 
use  in  the  city  gas  and  water  works  depart- 
ment, at  a  cost  of  $1,500. 

Oregon. 

The  City  Council  of  Hood  River,  Ore.,  has 
instructed  City  Engineer  P.  M.  Morse  to 
change  the  plans  for  the  proposed  installation 
of  a  water  works  system. 


2-24-in.  Spur   extension   stems.... 

2-24-in.  B.  G.  extension  stems 

1-24-in.  Spur  wheel   

2-24-in.   Spur  wheel,   H.   P 

1-30-in.  Spur  extension   stem 

3-20-in.  Spur  wheels    

2-20-in.  Hub  wheels    

4-16-in.  Spur  wheels   

3-14-in.  Hub   wheels    

2-12-in.  Flanged    wheels    

1-12-in.  Flanged    wheel    

25-  8-in.  Flanged    wheels    

5-  8-in.  Flanged   wheels    

5-  8-in.  Checks    

2-  6-in.  Flanged    wheels    

Total     

•Chapman  goods.     fLump  sum. 


(1) 


$2,245 


(population  314),  have  started  a  movement  to  face  of  the  stack  wall  to  have  a  taper  o£  not 

have  the  village  provided  with  an  up-to-date  less  than  about  1-6  of  an  inch  per  ft.;  top  of 

water   works   system.     Water   plants   of   sur-  stack   to   be   finished   with   a  cornice   of   neat 

rounding  towns  are  being  inspected  by  a  com-  and    plain    design.      The    foundation    shall    be 

mittee.  constructed  of  Portland  cement  concrete  and 

Tennessee.  shall   be   so   proportioned   that   the   maximum 

,„.,       ...  ,            .      ,        .'            „       1-7  1,  soil   pressure   shall   not   exceed   2%    tons    per 

^Bids  wil   be  received  until  noon,  Dec.l7  by  ^^      ^^^  ^-^^  received   on   this  were    (1) 

E.  M.  Douglass,  City  Clerk,  Memphis,  Tenn.,  ^^^^^^^   Chimney   Co.,   Chicago,   111.    (awarded 

for  furnishing  vacuum  pumps  for  priming  24  ..^ntract),    (2)    H.    B.    Heinicke,    Philadelphia. 

.ind  20  m.  centrifugal  pumps,  according  to  bid-  p^      ^g^    l.    B.    Whitaker    &    Co.,    St.    Paul, 

ders    specifications,  as  follows:     Tvvo  vacuum  j^^-          ^^^^    q^^    j     (j^^^j    Construction    Co., 

pumps  complete  with  direct  connected  electric  gj    p^^,_   j^jj^^,  _   ^^^    (5)    Custodis   Chiranev 

Co.,  New  York  City: 

(1)  (2)                   (3)                     (4)                   (5) 
Stack   as  specified,   with  lightning  rod 

and  firebrick  lining •$2,475  $3,400                 t$3,442                 t$3,762                 §»3.635 

{Radial  Reinforced        Reinforced 
Brick                   Tile.                   Tile.                  -Radial 
Reinforced.  (Welderholdt)   (Weiderholdt)          Brick. 

Thickness,   base    11%"  24"                      10"                       ..                         18%" 

Thickness,  top  4"  T<A"                    6"                       ..                           7%" 

Weight,  lbs.,  580,000. 

Foundation,   ft.   square 1814  22                       19 

Notes:     'Lightning.   $185;  deduct  $100.     tLlning,  $255;    concrete   or  brick    lining.      Lightning,    $172. 
Excavation  by  city.     tLightning  rod.  $192.      §Lightnlng,    $135.      Excavation   by   city. 

Contract  "C" — low  service  reservoir,  1,000,- 

motor  for  each.     Information  as   to   require-  OOO  gal.   capacity— awarded   to   Western   Con- 

ments  will  be  mailed  upon  application  to  J.  H.  struction  Co.,  La  Crosse,  Wis.,  at  $16,491.  Con- 

Weatherford,  City  Engmeer.   A  certified  check  tract    "D"— .5     low      service      pump    houses— 

for  $2.50  on  some  solvent  bank  must  accom-  awarded    to    Western    Construction     Co.,     La 

pany  each  bid.  Crosse,  at  $7,500.     Contract  "E"— pipe  laying 

Texas.  (outside)— all  bids   rejected.     Contract   "F"— 

The  City  Council  of  Georgetown,  Tex.,  has  cross  compound  engine   (8  mil.  gal.  capacity, 

appointed  a  committee  of  citizens  to  raise  $-5,-  240    ft.   head,    140   lbs.   steam,   attached   auxil- 

000  for  the  purpose  of  drilling  an  artesian  well  laries)— awarded  to  .Allis  Chalmers  Co.,  Mil- 

to  be  added  to  the  present  water  supply.  waukee.   Wis.,  $18,580.     Contract   "G"— turbo- 

Virp-inr3  generators   (2  units,  each   125  K.V..A.,   140  lb. 

6  steam  surface  condenser) — awarded  to  Power 

The  Council  Committee.  Richmond,  Va.,  has  Improvement  Co..  at  $11,667.     Contract  "H" — 

recommended   an   appropriation   of  $8,000   for  low  lift  pumps   (5  units,  each   1.400  g.   m.,  40 

repairs   to   the   old    Marshall   reservoir.  ft.  head,  vertical  shaft  type,  including  motors 

Washington.  """'  beams  installed) — awarded  to  Power  Im- 

i^-ri        un       J     -I-          ■      '  ^         o     ,  provement  Co..  at  $5,690.    Contract  "I" — trans- 

w     1,         H.llyard     Townsite     Co       Spokane.  mission  lines,  board  and  lighting-awarded  to 

Wash      represen  ed    by    .^rthur    D.    Jones    &  Thill.    Manning,    Whalen    Co.,    La    Crosse,   at 

Co    of  that  city,  has  awarded  contracts  for  the  $.5963      Contract    "J"-open    heater,    capacity 

installation  of  water  mains  at  Parkvvater,  the  jg^oOO  lbs.  per  hr.  from  60°-awarded  to  Piatt 

new    town    site    east     of    the     city     hmits     of  j^on    Works.   Davton,   O.,   at   $29.5.     Contract 

Spokane,  to  Charles  Zmkgraff  and   Pendleton  -.K"_one  motor  'traveling  crane,  50  ft.  span- 

&   Odea.     The   contracts   total   $2.5,000.     The  a„,arded    to    Modern    Steel    Construction    Co., 

company   p  ans   to   let   additional   contracts   ,n  Waukesha.    Wis.,    at   $2,975.      Contract    "V- 

the  spring  to  the  amount  of  $4.:.,000.  ,.,,t  j^on   piping-(itemized  bids  as   follows)  : 

Wisconsin.  (1)  bid  of  U.  S.  Cast  Iron  Pipe  &  Foundry 

©The  city  of  La  Crosse,  Wis.,  has  awarded  Co.   (awarded  contract),  (2)  J.  B.  Qow,   (3) 

contracts  for  improvements  to  its  water  sup-  ^lassillon  Iron  &  Steel  Co. : 

(1)  (2)  (3) 

773.000  lbs.  bell  and  spigot,  per  ton $26.85  $27.30  $27.30 

18.000  lbs.  bell  and  spigot,  specials '.'        . .' 03  .02%                     .03% 

.^S, 700  lbs.  flanged   pipe    •.02V4  42.50  T.  .03% 

61,700  lbs.  flanged    specials    t.03%  .04%  .04  8/10 

Totals $14,690  $15,160                $16,324 

•12-ft.  lengths.     tSpecials  and  short  lengths.     JAIl    Pipe   under   20-in.     Class   B   bolts   not   included. 

Contract  "La" — furnishing  valves — (1)  bid 
l)ly,  for  which  bids  were  opened  Nov.  18.  The  of  Chapman  Valve  Co.,  Indian  Orchard,  Mass. 
plans  and  specifications  for  the  work  were  (awarded  contract),  (2)  Darling  Pump  & 
prepared  by  Alvord  &  Burdick.  Hartford  Mfg.  Co.,  (3)  R.  B.  Whitacre  &  Co.,  (4) 
Bldg.,  Chicago,  111.  Contract  "A"— pumping  Scott  Valve  Co.,  (5)  Rensyller  Valve  Co.,  (6) 
station— was  awarded  to  the  La  Crosse  Con-  Ludlow  Mfg.  Co.,  (7)  Pratt  &  Cady  Co.,  (8) 
. ,  R.   D.   Wood  &  Co.,  and    (9)    J.   B.   Qow  & 

^    Jio           '    ilfSs"           ^     "••■          »    j|L«  »    128-50           *    1«.'25           $    1^1^00           $    AI^O 

10520                10500                 H?-?2  129.25                148.50                180.00                140.00 

18640                17850                 HS-SS  127.00                143.65                172.00                135.00 

21000                17850                 l??-^S  l?i-§?                19^-25                207.00                200.00 

7040                   7S75                   214.20  238.75                 243.75                 3.-55.00                 270.00 

6640                 7875                 ??•??  ^^'^O                  9^.40                112.00                  90.00 

4980                  52'™                 IH^  90.50                  95.40                100.00                  84.00 

3440                 3465                 60.60  69.50                  64.50                  71.70                  65.00 

2640                 Itin                 ^§-?2  ^5.85                  43.60                  48.00                  44.00 

2640                  Islo                  ?^-1S  BB                  32.00                  30.00                  30  50 

14  00                 1575                 ?5-iS  ?2.25                  32.00                  30.00                  30.50 

1800                  17  85                 JHS  IJ-OO                  13.00                  18.00                  16.00 

10.40                  1024                 l^-fS  l?-00                  l|-70                  20.00                  18.50 

1^^                   9-30  12.7o                    8.00                  12.00                  lO.OO 

^^•''°^                ^2,358                $2,500               52,532  t$i:W^            $i^~          ^iyii^           j^i^^ 


' Contract   "M"— furnishing   meters— (1)    bid 

Pennsylvania.                                   struction    Co..    La     Crosse,     Wis      at   $47  758  ','f  Simplex  Valve  &  Meter  Co..   (2)    Builders 

The   city   of    FrankHn     Pa      will   make    the       ''rT'    "B"-f-nishing 'material 'Lircon  ''°"  "^"""'^^  (awarded  contract)  : 

propo'sedTmprovementst'oit'wa'^rwor^^  ■^^'^^^^''J^j!^^','"'^''  t:'V' J''       P""'-    A  $/i^7 

tem  by  day  labor.     Philip  B.  Heid  is  Supt.   '  r^i  roa  I    ,idin^    tnZ  =';"l  "^■*";  ^^O  ft  of  a       Type    .     .....■.•.■.•.■.•.•.•.■.' g'.d'  "iff*' 

'  '  railroad    siding,    to   be   5    ft.    in    least    internal        Size-cold-water  meter '>4-io  ,4 

South    Dakota.  diameter  and   1.50  ft.  in  height.     The  lining  to        Size— hot-water  meter  2  or  2"v4,  2 

^,        ,       .  ,     „.  ^      ^  ,  extend    from    the    level    of    boiler    room    to    a        Accuracy' 'n^r'rent Bronze        Bronze 

The    busmess    men    of    Pierpont,    S.    Dak.       height   50    ft.   above   said   floor.     The   ou  side  cZra;t  "N"     L't,' ' •     ... 

uuibiue  i.ontract    N  — high  service  reservoir  (5  mil 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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gals.)— J.  W.  Turner  Improvement  Co.,  Des 
Moines,  la.,  awarded  contract  at  $74,461 
Contract  "O"— three  furnaces  to  be  installed 
on  187  h.p.  Scotch  Marine  boilers— Underfeed 
Stoker  Co.,  awarded  contract  at  ?3,260.  Con- 
tract "P"— interior  piping,  etc.— John  R. 
Kehm,  Chicago,  III,  awarded  contract  at 
$1,770. 

The  City  Commission  of  Suucrior,  Wis., 
has  been  petitioned  for  the  construction  of  a 
water  mam  on  W.  11th  St.,  from  Hollingshead 
to  St.  John  Ave. 

Mayor  Jas.  A.  Fathers  and  Councilmen  of 
Janesville,  Wis.,  are  engaged  in  negotiations 
which  will  effect  a  transfer  of  the  plant  of  the 
Janesville  Water  Co.  to  the  city  in  conform- 
ance with  the  decision  of  the  voters  last 
spring. 


Wyoming. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec  27 
by  Lillian  Junngquist,  City  Clerk,  Rawlins! 
Wyo.,  for  the  improvement  of  the  water  works 
system.  Plans,  profiles  and  specifications  may 
be  seen  in  the  office  of  the  City  Clerk  of  the 
city  of  Rawlins  or  the  office  of  J.  R.  E.  Turpin, 
City  Engineer,  from  whom  further  informa- 
tion can  be  obtained.  Copies  of  plans  and 
specifications  will  be  furnished  upon  deposit  of 
$10  to  cover  cost  of  same,  which  deposit  will 
be  refunded  upon  receipt  of  bid  on  work.  Of- 
hcia!  advertisement  will  be  found  elsewhere  in 
this  issue. 

Canada. 

®The  Canada  Foundry  Co.,  Ltd.,  Toronto, 
Ont.,   has   been   awarded   the   contract   by   the 


Board  of  Control  of  Winnipeg,  Man.,  M.  Pe- 
terson, Secy.,  for  supplying  25  3ti-in.  gate 
valves,  at  $227.     Bids  were  opened  Nov.  18. 

SChapman  &  Walke'r,  Ltd.,  Winnipeg,  Man., 
have  been  awarded  the  contract  by  the  Board 
of  Control  of  that  city,  M.  Peterson,  Secy., 
for  furnishing  and  installing  one  horizontal 
boiler  at  the  High  Springs  Pumping  Station, 
James  Ave.,  at  $1,750.  Bids  were  opened  Nov. 
15. 

Mexico. 

*Thc  LI  Compania  Ferrclera  of  Monterey, 
Mexico,  has  been  awarded  the  contract  for 
the  building  of  a  water  and  sewage  plant  in 
Nuevo  Laredo,  Mexico.  The  improvement 
will  call  for  an  expenditure  of  $150,000  gold. 


SEWERAG  E    AND     GARBAGE     DISPOSAL 


Alabama. 

®The  Southern  Asphalt  &  Construction  Co. 
of  Birmingham,  Ala.,  has  been  awarded  the 
contract  by  the  Board  of  Commissioners,  Tus- 
caloosa, Ala.,  for  laying  storm  and  sanitary 
sewers  at  $16,300.  B'ids  were  opened  Dec.  3. 
W.  H.  Nicol  is  City  Engineer. 

California. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  has  re-awarded  the  contract  for 
the  construction  of  a  sewer  in  Drumm  St., 
from  Commercial  to  Jackson  Sts.,  and  in 
Jackson,  from  Drumm  St.  to  the  bay,  at  $63,- 
066.  The  successful  contractors  are  Robert 
C.  Storrie  &  Co. 

The  Town  Trustees  of  Alturas,  Cal.  (popu- 
lation 916),  are  consideraing  the  installation 
of  a  sewerage  system.  It  is  proposed  to  es- 
tablish four  districts,  each  to  have  a  septic 
tank.  The  proposition  will  probably  be  sub- 
mitted to  the  citizens  at  a  special  election. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Cal.,  has  adopted  the  recommendations 
of  City  Engineer  M.  M.  O'Shaughnessy  that 
proceedings  be  instituted  for  the  construction 
of  a  main  sewer  in  San  Jose  Ave.,  from  Liebig 
St.  to  the  county  line,  and  also  for  a  sewer 
in  Charter  Oak  Ave.,  from  Quint  St.  to  Eliza- 
beth Ave. 

A  committee  appointed  by  the  Board  of 
Trustees  of  Gridley,  Cal.  (population  987), 
to  canvass  funds  for  a  sewer  system,  announces 
that  $2,200  has  been  pledged.  The  Trustees 
have  purchased  a  site  for  a  septic  tank. 

City  Engineer  Chris  P.  Jensen  of  Fresno, 
Calif.,  is  preparing  plans  for  the  installation 
of  a  sewerage  system  and  disposal  plant  for 
Dinuba,  Calif.,  at  an  estimated  cost  of  $40,000. 
The  work  will  include  about  9  miles  of  6  to 
14-in.  sewer  and  sedimentation  tanks. 

Colorado. 

•J"Bids  will  be  received  until  11  a.  m.,  Dec. 
14,  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  the  necessary  labor  and  mate- 
rials for  the  construction  of  sewers,  manholes, 
inlets,  etc.,  in  Part  "B"  of  the  Subdistrict  No. 
20,  of  the  West  and  South  Side  Sanitary 
Sewer  District.  Seth  B.  Bradley  is  President 
of  the  Board. 

Connecticut. 

The  Harbor  Commissioners,  New  Haven, 
Conn.,  Capt.  E.  H.  Weaver,  President,  are 
considering  the  establishment  of  a  new  sewer- 
age system  to  prevent  the  pollution  of  the 
harbor. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  m.,  Dec. 
18,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  the  construc- 
tion of  several  sewers  in  the  District  of  Co- 
lumbia. Specifications  may  be  obtained  of  the 
Chief  Clerk,  En.ginecr  Department,  Room 
427,  District  Building,  Washington,   D.  C. 


Florida. 

®\Vatt  &  Besant  have  been  awarded  the  con- 
tract by  the  Board  of  Bradford  County  Com- 
missioners, Starke,  Fla..  for  furnishing  and 
laying  about  1,400  ft.  of  4  and  6-in.  sewer  pipe 
from  the  court  house  yard ;  also  for  con- 
structing septic  tanks,  etc.,  at  $1,360.  Bids 
were  opened  Dec.  2. 

Illinois. 

•J*Bids  will  be  received  until  11  a.  m.,  Dec. 
17,  by  the  Board  of  Local  Improvements,  Chi- 
cago, 111.,  Edward  J.  Glackin,  Secretary  for 
fur^iishing  labor,  materials,  etc.,  necessary  to 
construct  sewers  in  the  following  streets : 
Bryn  Mawr  Ave.,  North  Shore  Channel  to 
2,620  lin.  ft.  west  of  Kedzie  Ave.,  3,160  hn. 
ft.  5%  ft.  double  ring  brick,  17  ft.  cut,  thence 
to  40th  Ave.,  2,660  lin.  ft.  5  ft.  double  ring 
brick,  171/2  ft.  cut.;  N.  40th  Ave.,  west,  etc., 
2,690  lin.  ft.  41/2  ft.,  20  ft.  cut :  N.  40th  Ave., 
700  lin.  ft.,  2-ft.  double  invert,  14-ft.  cut,  680 
lin.  ft.  2y2-ft.  14-ft.  cut,  1,330  lin.  ft.  3-ft.,  19- 
ft.  cut,  670  lin.  ft.  2y2-ft.  double  invert,  17% 
ft.  cut,  660  lin.  ft.  2-ft.  double  invert,  12-ft. 
cut,  1  concrete  bulkhead,  51  manholes,  and 
ii9  catchbasins,  special  attention  is  called  to 
notes  on  plans,  estimated  cost,  $77,000;  E. 
106th  St.,  Ave.  H  to  Ave.  G,  670  lin.  ft.  3-ft. 
double  ring  brick ;  Ave.  F  to  Ave.  C,  G90  lin. 
ft.  2%-ft.  double  ring  brick,  850  lin.  ft.  2-ft. 
double  ring  brick ;  Ave.  G,  E.  105th  St.  north, 
340  lin.  ft.  12-in. ;  E.  I(l5th  St.  to  E.  107th  St,, 
1.320  lin.  ft.  15-in.;  E.  107th  St.  to  E.  108th  St., 
640  lin.  ft.  r2-in.,  wing  sewers,  80  lin.  ft.  15- 
in..  60  lin.  ft.  30-in.  cast  iron  pipe,  36  man- 
holes, 31  catchbasins ;  N.  56th  Ave.,  FuUerton 
Ave.  to  Wrightwood  Ave.,  1,320  lin.  ft.  2-ft. 
sinffle  ring  brick,  8  manholes  and  14  catch 
basins.  Cash  or  certified  check  for  10  per 
cent  of  bid  must  accompany  proposals. 

•J«Bids  will  be  received  by  the  Board  of  Di- 
rectors of  the  House  of  Correction,  Chicago. 
111.,  until  2  P.  M.  Dec.  18,  for  furnishing  such 
explosives,  lubricating  oils,  paints,  oils,  sewer 
pipe,  garlock  packing,  couplin.gs,  rubber  gas- 
kets, elbows,  bends,  etc.,  as  are  rcipiired  durin.g 
the  quarter  beginning  Jan.  1  1913.  Specifica- 
tions may  be  had  upon  application  at  office  of 
superinteiulent.  26th  St.  and  California  .'\ve. 

®The  following  contracts  for  constructing 
sewers  have  been  awarded  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  Edward  J. 
(ilacken,  secretary:  Harbor  .'Vve.  1,790  lin. 
ft.,  18-in.  double  strength  tile  pipe.  1.050  lin.  ft. 
total,  $7,399,  including  construction  of  21  man- 
hnlcs  and  3  catch  basins.  D.  Fosco,  744  W. 
Taylor  St.,  Colfax  Ave..  670  lin.  ft.  18-in. 
double  strength  tile  pipe.  9.3d  St..  1.000  lin.  ft. 
15-in..  3,100  lin.  ft.  12-in.  Yates  .Vvo..  400 
lin.  ft.  12-in.,  600  lin.  ft.  15-in.,  300  lin.  ft.  12- 
in.  92d  PI.,  965  lin.  ft.  12-in.  Paxton  Ave.. 
710  lin.  ft.  12-in.  lelTrcv  Ave,  265  lin.  ft. 
15-in.,  400  lin.  ft.  18-in.,  double  .strength.  40 
lin.  ft.  12-in.  Centr.il  Ave.,  50(1  lin  ft.  12-in. 
Phillips  Ave.,  490  lin.  ft.  12-in.  Oglcsbv  .\vc., 
490    lin     ft.    12-in.     I.uclla    Ave..    490    lin.    ft. 


12-in.  Merrill  .\ve.,  490  lin.  ft.  12-in.,  wing 
sewers  at  92nd  St.  and  Essex  Ave.  40  lin.  ft. 
12-in^,  0,500  cu.  yds.  rock  excavation,  total, 
$34,475,  including  construction  of  95  manholes 
and  79  catchbasins.  S.  Ryan,  2927  \V.  Con- 
gress St. 

The  Board  of  Local  Improvements  of  Elgin, 
111.,  is  considering  the  construction  of  the  fol- 
lowing sewers  during  the  year  1913:  North 
State  St.  sewer,  $45,000;  River  St.  sewer, 
$26,500,  and  Geneva  St.  sewer,  $670.  Morgan 
H.  Brightman  is  Engineer. 

Property  owners  on  South  Court  St.,  be- 
tween Loomis  and  Montague  Sts.,  and  on  Mon- 
tague St.,  between  Church  and  Winnebago 
Sts.,  city  of  Rockford,  111.,  have  petitioned  the 
City  Council  for  the  construction  of  a  public 
sewer. 

The  Citv  Council  of  Evanston,  III.,  has 
voted  in  favor  of  the  intercepting  sewer  or- 
dinance. The  plans  will  be  submitted  to  the 
drainage  board  for  approval.  The  plan  in- 
volves the  building  of  a  sewer  from  the  north- 
e.n  city  limits  of  Evanston  to  Greenleaf  St., 
and  from  the  southern  limits  north  to  that 
street  along  the  lake  shore,  .^t  Greenleaf 
St.  a  trunk  sewer  is  to  run  from  the  lake 
to  the  drainage  canal  outside  of  the  western 
city  limits. 

Indiana. 

4«Bids  will  be  received  until  10  a.  ra.,  Dec 
23,  by  Board  of  Public  Works,  Kokomo.  Ind., 
for  the  construction  of  a  local  sewer  composed 
of  12-in.  vitrified  tile,  beginning  in  Prairie 
Creek  Sewer  at  the  intersection  of  the  alley 
running  east  and  west  between  Taylor  and 
Jackson  Sts.,  in  Kokomo,  and  running  thence 
west  in  said  alley  to  the  east  line  of  Purdum 
St.  in  Kokomo.  and  the  plans  and  specifica- 
tions for  this  improvement  are  on  file  in  the 
office  of  the  Board  of  Public  Works.  Ben 
I  lavens  is  City  Clerk. 

Iowa. 

•{•Bids  will  be  received  until  5  p.  m..  Jan.  6, 
by  Martin  Brunnier,  Town  Clerk.  Manning, 
la.,  for  the  furnishing  of  labor  and  m.iterials 
and  the  construction  of  a  sanitary  sewer  s\-s- 
tem  within  the  Town  of  Manning,  la.  The 
sewers  are  to  be  c  nstnictcd  of  standard,  first 
grade,  salt-glazed,  vitrified  clay  sewer  pipe 
and  the  manholes,  flush  tanks,  and  other  ac- 
cessories of  brick,  concrete  and  iron,  all  .ic- 
cording  to  the  plans  and  specifications  prepared 
by  P.  A.  Edquist.  854  Omaha  N.itional  B.ink 
Bldg.,  Omaha,  NcK     Estimated  cost  is  $28,000. 

The  City  Council  of  Council  Bluffs,  la.. 
has  adopted  plans  of  City  Engineer  E.  F.  Stim- 
son  for  the  proposed  West  Council  Bluffs 
sewers.  The  proposed  plan  includes  the  fol- 
lowin.g  amount  of  pipe  of  the  sizes  given: 
5.300  ft.  of  36-in.  main.  2.7i10  ft.  of  30-in. 
main,  7.200  ft  of  21-in  main.  6,600  ft.  of 
20-in.  main.  3,600  ft.  of  18-in.  sub-m.iin,  1,500 
ft.  of  15-in,  sub-main.  12,900  ft.  of  12-in. 
lateral,  41,600  ft.  of  10-in.  lateral  and  80,000 
ft.  of  8-in.  street  lateral. 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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service     pipe.     The     contract     price     is    $602. 

Kentucky.  Michigan.                                    ^-^^  ^^^re  oper.ed  Nov.  29. 

v^fhe   City    Council   of   Detroit,    .Mich.,    lias  @p    ^    Jacobson  of  Lexington,   Nebr     has 

The    city    officials    of    Louisville,    Ky.,    and  awarded  the  contract  for  the  construction   ot       (.^^j^  awarded  the  contract  by  the  City  Coun- 

others   interested  recently  made  an   investiga-  Section  3  of  the  Morrell  St.  public  sewer,  ex-       cil  of  that  city,  J.  L.  Lemmer,  Clerk,  for  the 

tion    of    the    conditions    of    Beargrass    Creek.  tending   from   Di.x  Ave.  to  Lockwood,   a  dis-       ^onstructicn  o!   sewer  lateral  Xo.   13,  at  $640. 

Tentative  plans  have  been  completed   for  the  i^^„(-e  of  upwards  of' 4,000  ft.,  to  John  Wagner       gj^^   ^^.^^g  opened  Dec.  2. 

completion  of  improvements  to  the  bed  of  the  ^  g^^^^^  ^j  Detroit  at  $121,600.     Other  bidders 

creek.     It  is  thought  that  the  cost  of  this  im-  ^^.^^.^ .     juiiuj  Porath,  $142,792 ;  John  -A..  Mer-                                     Wew    1  orK. 

provement  will  be  about  $250,000.  ^.j^r,  $145,000,  and  George  Jaynes,  $135,232.                  ^j^^  Department  of   Public  Works  of  Os- 

The    engineering    department   of    Louisville,  jhe  Utilization   Co.  submitted  the  only  "id       ^y^g^     N.    Y.,    has    awarded   the   contract   for 

Ky.,    has    been    instructed    by    the    jNIayor    to  j„  (hg  Citv   Council  of  Grand   Rapids,   Mich.,      ^^^^    construction    of    the    proposed    sewer    in 

prepare    estimates    of   the    cost   of   an    outfall  James    Sahriver.    Clerk,    for    '.he    disposal    ot       (^anal    St,    between    Division    and    Cochrane 

sewer   down    ]\Iarket    St.    to   the   river.     It   is  j-jty   garbage,   tin   cans   and   unbroken   bottles.       g^^^  ^^  James  Fennell  at  $1,277. 

thought  that  this  improvement  would  cost  ap-  Bids   were   opened    Dec.    -'.                                             ®Bids  were  received  on  Nov.  30  at  Harrison, 

proximately  $70,000.     Roy   W.   Burke  is   City  Missouri.                                       N.  Y.,  for  Contract  "B"  of  the  sanitary  sewer 

iewer  Engineer  ^        ^         ,,      o     c          i,.',,...   u^^r,    awnrded      system,  for  which  Alexander  Potter,  111  Lib- 

City  Register,  Baltimore,  Md.,  for  laymg  house  ;^;,^'  BitTsivere  opened  Nov.  30.                              tracts   "A,"   ••C"  and   "D     were  given   in   our 

connections  across  Footways  in  Districts  19-A  '•'".l^,      ^^v  of  Marshall    Mo.,  is  having  plans       Nov.  20  issue       "the  table  g've"  below   (1) 

and  21   under  Sanitary  contract  10(3;  also  for  Jll.fl^A^^rZX^nise  for  bid.,  for       stands  for  bid  ot  The  Fusco  Cons^ructton  Co. 

building    storm    water    drams     under    Storm  '    !P"  °   „ u' rv   '^ewer      There   will   be   about       (awarded     contract),     I^ewark,     N.     J.,     (.) 

water    contract    No.    25,    in    accordance    with  ^,,oo  hn    ft    of   oipe   sewer   with   flush   tanks      Cestone    Construction   Co.,    Montclair.   N     J. 

plans  and  specifications  on  file  with  Calvin  W.  l^i '  ''Janholes  to  cost  about  $9,000.     C.  James       (3)   H.  Spinach  Construction  Co.    Waterbur. 

Hendrick,    Chief    Engineer   of    the    Sewerage  f"  r   v   FnlTneer                                                            Conn.,   and    (4)    Mason,    Hilton   &   Co.,    Ne« 

Commission,   904   American    Bldg.,    Baltimore,       's    ^u>    cn,,iiiee  . ^ York,  N.  \.: 

Md.     The  following  charges  will  be  made  for  ^2)                  (3)                  (4) 

each  set  of  specifications  and  blueprints,  which  Items.                                                                       j    2  50             $    2.00              $     1.50              I    SM 

charges  will  be  reftmded  upon  the  return  on  ,^^,^,'^'^^^1'^:::---:^-^           slso                  3.00                  3  75                  3.50 

or  before  Dec.  18,  1912,  of  the  unused  specih-         «i.ooo  cu.  yds.  of  quicksand vwrV'-A n'i9  06S  0.60  0.65 

cations    and    plans    in    good    condition,    or    of  12.'2H^  "n^ ''l'''JfifH\'?S^  ?pwlr' t1  ft' die?.' i! ! !           oleo                  0."                  0.70                  0.75 

the   plans   and   general    specifications,   in    case  ^^^  ^f  !  S   I"  vl Wflt^  Pi  5^^                                                    ?.  •                  J-^i                  «-|g                  ?'? 

a    bid    is    submitted:      Sanitary    Contract    No.  S5  fi!  of  S"  vitrified  p.pe  sewer,  10-12  ft.  deep. . .            1.00                   1.00                   0.90                   J.-o 

106,   $5;    Storm- Water   Contract   No.   25,   $10.  -"^  ".  of  10"  yitrifiert  pip^^                                                   Of                 ,%                  o:90                  0.80 

A  certified  check  of  the  bidder  on  a  clearing-  -|  »■  of  1°,.  1^^,^^  f,l!fe  llllv.  llO  ft.  de^p.  1 1           1.00                  1.20                  1.10                  l.l" 

house  bank,  made  payable  to  the  order  of  the  so  ft.  of  10"  vitrified  pipe  sewer.  10-12  ft.  deep.            l.-o                   i."                     •                       gioo 

Mayor  .and    City    Council    of    Baltimore,    will  205  ft    of  lO:  vitrified  p.pe  sewer,  U-HJ^^-P;              ;^                   ,:3o                   1.50                   1.50 

be  required,  as  follows,  on  each  contract :  San-  50  n!  of  18"  vitrified  pipe  sewer,  (i-S  ft.  deep. . .            1..;.                   l-W                   !•'»                   i'^" 

itarv   Contract   No.   106,   $1,800;    Storm-Water  30  ft.  of  IS"  vitrified  pipe  sewer,  8-10  it    deep  .            -.00                   -.ou                   i.su                   ^.^^u 

Contract   No.   25,  $5,000.      Approximate   quan-  50  ft   of  |8;;  v.tnfied  pipe  sewer.  JO-l     ft    deep.              .  .0                   -. 

titles.   Sanitary  Contract   No.   106:      14,600  hn.  5'os5  ft.  of  20"  vitrified  pipe  sewer,  6-S  ft.  deep. . .            l...>                   2.10                   l.SO                   l.ao 

ft    5-in.  extra  heavy  castiron  soil  pipe;    10,200  658  ft.  of  20"  vitrified  pipe  sewer.  8-10  ft.  deep..          J^.w                  --ig                 ^^-gj                 ^^-^^ 

lin.  ft.  5-in.  T.  c.  pipe ;  11,7.30  lin.  ft.  6-in.  T.        84  Manholes  -^^^^-^ ::;::;:::::::::::       sioo  9:00         10:00  s.no 

C.  pipe ;  2,9.30  houses  to  be  connected  ;  4,235  U  |.\,°^ TSi.T"':°.^  V. y.:.:... i25-««              "»•??              '"o ?5                 o"?" 

lin.    ft.    brick    and    concrete    dram,    12    ft.    and  433  Branches  on  S"  pipe |-™                   V-'j,                   jg^                   j;,,;, 

12  ft  3  in.  horseshoe;  47\95o  cu.  yds.  excava-  IJ  isS^Kll  SS }?"  i^Sl^I: :::::: i! i :::: i ii:: :::: :       3:?o          fz          i^          "H 

tion  m  trench;  1,6.50  hn.  tt.  excavation  m  tun-  50  Branches  on  20"  pipe ;••••.,••;•■ nil  n  in  iVin  0  iO 

nel  •  625  cu.  yds.  brick  masonry  ;  13,090  cu.  yds.  12,000  ft.  of  gravel  and  broken  stone  foundations. .            0.20                   0.10                   0.10                   u  ou 

concrete  masonry  ;  550  M.  ft.  B.  M.  timber  left  ^  »■  "^  f ;.-|^t"i?oV;?p^e ! ! !  i  l '.  i  1 1 1 : 1 1 1  ■. :  l : : '.  l :           2.                       ■-■^O                    :  5                  2.00 

in    trench.      The    successful    bidders    on    these  24  ft.  of  IS"  cast  iron  pipe 3.00                   .i.-j.                   ^.w                   ^.  " 

contracts    will    be    required    to    give   bond    and  i^^u  °vdf  orcoVcTte^mlsonVy-^-Ciass-'-'B":  i ! !          10  ol                   S.OO                 10.00                 ll.'oo 

comply  with   the   City  Charter  respecting  con-  .,„„;;«  Ft"  ^.'^M.^kTtingli^d'uSS^r.*:'''??.  .''•.,.. .       j^27..|0              ^^27.50              ^^|7.50              ^^|7.50 

trscts.  L  0L3.1 • 

•J«Bids  will  be  received  until  11  a.  m.,  Dec.  »Prices  fixed  by  contract. 

18,  by  Board  of  Awards,  at  the  office  of  the ^ ■ 

City    Register,    Baltiniore     Md      fo-"    b">|d>>ig  ^j,^,^,  ^^^.               -p,,^    Common    Council    of  Oswego,    N.    Y., 

storm-water  drains   btorin-Water  Contract  No.  ,  f  ^^^f  ^f  °,g^t  „o„th  m  Memphis,  Mo.,  for       has   approved   the    report   of    the    Aldermanic 

Calvin     W  "  Hendrick  °  Chief     En'ine^      o  he  purpose  of  voting  on  the  issuance  of  bonds       Committee  recommending  the  building  of  the 

S^^w;ieSm&ioi::'"i;ec!la^^and  - ^^^  ^ ,r.^f^5.00  for^tl.  ma^u^                   T^ttTlu^  ^^^^s^  ^ll- 

^l^c:ofth^^^e;^SS™S:onXi?f^  ^^r^ ^-T^''^.r^K:^Z  ^'^       Sest'  ^d^r^^^"    "^^    ""'^     ^"^'"^" 

American  Building   Baltimore,  Md.     A  charge  pared  by  Rollins  &  W  est.no   ot  Kansas  City.       Charles^  IL   .Sn>der._  ^^^^^^  __^  ^^^^  Metropolitan 

of  $10  wil    be  made  for  each  set  of  specifica-  .Mn.                          Montana                                         Sewerage  Commission  at  a  recent  meeting  of 
tions  and  blueprints,  which  charge  will  be  ic-  Montana.                                       ^^^^  Flusliing  Association,   League  Bldg.,   Bor- 
funded    upon    the   return,    on    or   belore   Dee  ^g^^,^^^  Chicago.   Milwaukee  cV    I'ugct   S.nuul       „,mh    of    Queens,    New    York    Citv,    outlined 
18,    1912,    ot    the    unused    specifications    and  ^^-^^^.^^  j,.,^  awarded  the  c.ntract  for  the  ex-       ,l,e   plans   for  a   sewerage   system  'throughout 
plans,  in  good  condition,  or  ot  the  plans  aim  j^.^^jq,,'  „,.  changing   of   certain   water   mains.       the  entire  citv.     .•\ccordinR  to  the  plans,   the 
General    Specifications   in   case    a   bid   is   suD-  ^^^^    ^^j_^    ^^^^.^^.^    belonging    to    the    City    of       cost  of  the  svstem  in  the  Borough  of  Queens 
mitted.      A    certified   check   of   the   bidder    in  ^^^^^^^    p^j,^_    ^^^^^^^    ^^,^^    ^^,^.^.,^    ^^^    ^^.^^^^       ^.^    ^^   $2,876,000,    and    its    maintenance    will 
the  sum  of  $5,^00    on  a  clearing-house  bank  company  will  pass.     The  Nilson-Smith       cost  about  $225,000  per  year, 
made  payable  to  the  order  of  the  Mayor  and  secured  the  work                                                                              xt      .L    t^   1     . 
Citv    Council   of   Baltimore,   will   be    required  ^"^^^^'^^'^"'^  ^"^  ''°'^,-  ,,,,.,           ,,     ^     ,                                         North    Dakota. 
to  be  deposited  with  each  bid.     Approximate  The  Town  C°""C,    of  Wibaux    Mom    (pop-                                                                      construction 
quantities:    10,361    lin.   ft.  42-in.   to  30-in.   ma-  ulation  48  )    is  con  idering  bond^^^^                            ^^^  ^^^  intercepting  and  outfall  sewer  in  Valley 
sonry   drains;    21,575    lin.    ft.    24-,n.    to    1.5-,n.  f-r  the  nistallation  of  a  scuua.^c  s>Mcin.               ^.^^     ^     ^^^^     ^^^^.^^^   ^^^^.^^   ^^   ^^^^   _.^^^_l^| 
terra-cotta  pipe  drains;  1,520  hn.  ft    36-in.   to  Nebraska.                                       election   in    Nnvcnihcr.  was  confirmed   bv   the 
16-in.   castiron   pipe  drains;   10.8.V)  hn.   ft.   IS  cilx     CniiiKil    ..11     Dec.    2,     and    a    rcsnimi.in 
in.  to  12-iii.  terra-cntta  pipe  mlet-conncclions ;  ^iBids  will   be   received   until  ^  p.   in..   Uec.        ^^^^^j    authorising    a    committee    of    two.    of 
225  lin    ft.   14-in.  to  12-in.  castiron  pipe  -nlet-  11,     by     George     W  _     Craig.     Citv     Engineer.       ^^.,^j^|^   j^,^^,,^.    ij.i^ia,,^,.   ^.^^   appointed   chair- 
connections;  200  manholes;  406  inlets.  Omaha.  Nebr.,  for  the  construction  of  sewers       ,^^^^^   ^^   ^^^^^^^^^   ,^^   services   of  a   consulting 
Following  bids  were  received  bv  the  Board  in  Sewer  District  No.  4ht,                                           engineer  to  work  in  conjunction  with  the  city 
nf    ^wards    of    Baltimore,    Md.,    on    Sanitary  ®Jerry   Hamilton    of    llayelock,    .\cbr.     has        engineer  m   preparing  plans  and  specifications 
rnntnr't  No   105'  Carozza&I  averezee  627  N.  been  awarded  the  contract  by  that  city,  C.  A^       for  the  same.     The  total  estimate  of  cost  of 
I  akewood    \ve..  Baltimore,  $20,7116;  las.  Ferry  Currie,    City    Clerk,    for    the    construction    of       Ml  sewers  to  be  constructed  in  $7--.,onO.     C.  A. 
k  Son   2111  Madison  Ave..  Baltimore.  $21,531  ;  a  sanitary  sewer  lateral  m  Sewer  District  No         .m,,„c   is   City   Fneincer. 
Wm     KtcCarthv  &  Co..  2033   Bond   St..  Balti-  0,  consisting  of   l.O-.O  hn    ft-  ot  S-m.  yitrific.l                                   Pennsylvania 
more    $23  W^'    Davis   M.   .Andrew   Co.,   Balti-  sewer  pipe,  average  depth  OVs    ft.;  two  man-                                ^ennsy  vania. 
"°    '  toroiA-'  r^ll-KTher    Rovle  &  Bryan    147  holes,  total  depth  13  ft.:   one  flush  tank  with           Consulting  Engineer  A.  F.  Damon  of  Darby. 
W^'llSmery  St.!  Baitfmorc,  $25,845.  '  siphon  complete.  6%  ft.  deep ;  212  ft.  XH  lead       Pa.,  has  drafted  a  bill  to  be  presented  in  the 

4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Legislature  empowering  counties  or  the  state 
to  build  trunk  line  sewers. 

Commissioner  of  Health  Samuel  G.  Dixon, 
Harrisburg,  Pa.,  has  notitied  the  otficials  of 
Troy,  Pa.,  that  plans  for  a  system  of  sewerage 
must  be  submitted  to  the  Health  Commission 
by  March  1,  1913. 

The  Town  Council  of  Pottstown,  Pa.,  has 
submitted  plans  for  the  installation  of  a  sewer- 
age system  and  disposal  plant  to  State  Health 
Commissioner  Samuel  Di.von.  Harrisburg,  for 
approval.     Ralph  E.  Shaner  is  City  Engmeer. 

Plans  have  been  completed  by  the  Wilmot 
Engineer  Co.,  511  Traders  Bank' Bldg.,  Scran- 
ton,  Pa.,  for  the  construction  of  a  sewage 
purification  and  disposal  works  in  Carbon- 
dale,  Pa.  The  work  will  include  septic  tanks, 
and  fountain  sprinklers,  filter  beds  and  hypo- 
chlorate  treating  apparatus.  Adam  Kaufman 
lit  Scranton,  is  official  in  charge. 
Tennessee. 

The  citizens  of  Xorth  Chattanooga,  Chatta- 
nooga, Tenn..  at  a  recent  mass  meeting  voted 
in  favor  of  a  ta.xing  district  for  sewers  and 
street  light";. 

Texas. 

4"Bids  will  be  received  until  6  p.  m.,  Dec. 
IT.  by  City  Council  at  the  office  of  M.  O. 
Woodward,  City  Secretary,  Temple,  Texas, 
froin  sewer  experts  to  appraise  the  present 
sewer  company,  furnish  preliminary  plans  and 
estimates  for  extension  of  same,  preliminary 
plans  and  estimates  of  an  entirely  new  plant 
disregarding  present  plant,  also  final  detail 
plans,  specifications  and  estimates  of  either 
the  present  sewer  plant  with  extensions,  or 
an  entirely  new  plant.  .'\11  work  will  be  done 
under  specifications  on  file  at  the  City  Engi- 
neer's office.  City  Hall,  Temple,  Texas.  W.  E. 
Dozier  is  Citv  Engineer. 

®F.  D.  Ho'rton  &  Son,  31-5  Chronicle  Bldg., 
Houston,  Tex.,  have  been  awarded  the  con- 
tract by  the  City  Council  of  Houston,  F.  L. 
Dormant,  City  Engineer,  for  the  construction 
of  sanitary  sewers  in  First  and  Sixth  Wards, 
at  $29,404.  The  work  includes  approximately 
28,760  lin.  ft.  of  8-in  sewer  pipe,  3,205  lin. 
ft.  of  10-in.  sew-er  pipe,  1,050  lin.  ft.  of  12-in. 
sewer  pipe,  with  the  necessary  manholes,  fiush- 
tanks,  Y's,  etc.  Vitrified  pipe  will  be  used. 
Bids  were  opened  Nov.  25. 


11.  VV.  Cardwcll  of  Texarkana,  Te.x..  and 
associates  have  secured  a  franchise  from  the 
^ity  Council  of  Lufkin,  Tex.,  for  the  installa- 
tion of  a  sanitary  sewer  system  in  that  city. 

The  citizens  of  Plainview,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $10,000  for  sewerage  extension  and 
$12,000   for  street   and   sidewalk  improvement. 

The  City  Council  of  Uvalde,  Tex.,  is  hav- 
ing the  town  resurveyed  and  the  street  cor- 
ners established  and  also  the  level  of  the 
streets  established.  The  survey  is  to  be  used 
for  the  purpose  of  estimatinc;  the  cost  of  a 
sewerage  system  for  the  town. 

The  City  Council  of  Granger,  Tex.  (popula- 
tion 1,708),  plans  the  installation  of  a  sewer- 
age system.  J.  R.  Forner,  Granger,  is  inter- 
ested. 

The  City  Council  of  West,  Tex.  (population 
1,645),  has  ordered  an  election  held  in  the 
near  future  for  the  purpose  of  voting  on  the 
issuance  of  bonds  tor  the  installation  of  a 
sewerage  system. 

The  City  Council  of  Paris.  Tex.,  has  ac- 
cepted the  plans  of  City  Engineer  J.  W.  Crook 
for  the  construction  of  sanitary  sewers  on 
the  east  side  of  the  city,  about  8,000  ft.  in 
length. 

Consulting  Engineer  James  H.  Fuertes  of 
New  York  City  expects  to  have  plans  com- 
pleted by  the  middle  of  ne.xt  month  for  the 
sewage  disposal  plant  for  Dallas,  Tex.  Bonds 
tu  the  amount  of  $550,000  were  voted  .^pril  5, 
1910,  for  this  work.  R.  R.  Nelson  is  Water- 
works and  Sewerage  Commissioner. 

Utah. 

Bids  for  the  construction  of  sewer  exten- 
sion No.  311  and  several  other  sewers  will  not 
be  taken  until  some  time  next  year  by  the 
city  of  Salt  Lake  City,  Utah.  Noble  Warrum 
is   City   Recorder. 

Washington. 

City  Engineer  N.  A.  Gilman  of  North 
Yakima,  Wash.,  on  Dec.  2,  submitted  plans 
for  a  $2,50,fl00  sewer  system  to  the  City  Com- 
mission. The  plans  provide  for  an  extension 
of  the  west  side  drain,  sewage  disposal  plant 
of    septic    tanks,    etc.      The    Commission    will 


probably  call  a  special  election  shortly  to  vote 
bonds  for  the  improvement. 

Commissioner  of  Public  Works  D.  C.  Coates 
of  Spokane,  Wash.,  has  approved  the  plans 
for  a  $13,000  sewer  system  in  Corbin  Park. 
The  sewer  will  be  run  in  the  alley  between 
Waverly  PI.  and  Cleveland  Ave.,  and  in  the 
alley  between  Cleveland  and  Buckeye  .-Xvcs., 
from  Post  to  Washington  Sts. 

Wisconsin. 

The  County  Board,  Racine,  Wis.,  has  adopted 
the  report  of  Sanitary  Engineer  W.  S.  Shields, 
Hartford  Bldg.,  Chicago,  111.,  on  the  sewerage 
system  of  the  new  Sunny  Rest  sanitarium. 
The  estimated  cost  of  the  system  is  $5,930. 

Canada. 

•J«Bids  will  be  received  until  noon,  Dec.  17, 
by  H.  C.  Hocken,  Chairman  Board  of  Con- 
trol, Toronto,  Ont.,  for  the  construction  of 
the  following  sewers :  Lansdowne  Ave. 
sewer,  length,  3,142  ft.,  cross  section,  8  ft. 
10  in.  by  (i  ft.  0  in.,  diminishing  to  o  ft.  0  in. 
by  8  ft.  IH^  in.  Material,  concrete.  Wallace 
.■\ve.  and  Ward  St.  sewer  (Earlscourt  outlet), 
length,  2,482  ft.,  cross  section  4  ft.  0  in.,  by 
0  ft.  0  in.  and  3  ft.  10  in.  by  5  ft.  9  in.,  egg 
shaped.  Material,  brick  and  concrete.  Speci- 
fications and  tender  forms  may  be  obtained 
upon  application  at  the  office  of  the  Sewer 
Branch,  Department  of  Works,  City  Hall,  To- 
ronto. 

®The  Economy  Foundry  Co.,  Winnipeg. 
Man.,  has  been  awarded  the  contract  by  the 
Board  of  Control  of  that  city,  M.  Peterson. 
Secy.,  for  furnishing  (100  manhole  covers  at 
$2,465.     Bids  were  opened  Nov.  22. 

City  Engineer  .'\ndrew  F.  Macallum  of 
Hamilton,  Ont..  on  Dec.  2,  submitted  to  the 
Works  Committee  a  plan  for  a  cross-city  flood 
sewer.  The  cost  of  a  sewer  to  cover  75  per 
cent  of  the  district  would  be  about  $;?60,000, 
and  to  cover  95  per  cent.  $596,679,  according 
to  estimates. 

Mexico. 

®The  El  Conipania  Fcrrclcra  of  Monterey. 
Mexico,  has  been  awarded  the  contract  for 
the  building  of  a  sewage  and  water  plant  in 
Nuevo  Laredo,  Mexico.  The  improvement 
will  call   for  an  expenditure  of  $1,50.0'W  gold 


California. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan. 
4,  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  frame  day 
school  building  at  the  Likely  Indian  Day 
School,  Fort  Bidwell  Superintendency,  Calif. 
Further  information  may  be  obtained  of  the 
Superintendent  of  the  Fort  Bidwell  Indian 
School.   Fort    Bidwell,   Calif. 

^Bids  will  be  received  until  11  a.  m.,  Dec. 
16,  by  Board  of  Public  Works,  Los  Angeles. 
Calif.,  H.  B.  Ferris,  Secy.,  for  the  construc- 
tion of  2,520  ft.  of  reinforced  concrete  wharf 
for  the  Huntington  Fill.  The  approximate 
amount  of  work  to  be  done  is  as  follows: 
To  construct  about  2,520  lin.  ft.  of  reinforced 
concrete  wharf  complete,  including  580  ft.  of 
railroad  track,  sheet  pile  bulkhead,  an- 
chorage, riprap  protection,  steel  cylinders, 
pavements,  fenders,  foundation  piles  for  ware- 
houses, etc.,  along  the  westerly  side  of  the 
Huntington  Fill. 

®City  Council  of  San  Diego  has  awarded 
the  contract  to  furnish  the  city  with  machinery 
for  a  16-in.  suction  dredge  to  the  Union  Iron 
Works  Co.,  San  Francisco.  The  new  dredge 
will  cost,  exclusive  ot  motors  and  hull,  $22,- 
400. 

©Palmer,  McBridc  &  Quayle,  Monadnock 
Bldg.,  San  Francisco,  have  been  awarded  the 
contract  for  grading  the  site  for  the  exposition 
to  be  held  in  San  Francisco  in  1915.  .A-bout 
50,000  cu.  yds.  of  dirt  are  to  be  moved.     The 

^  indicates  w 


Mercer-Fraser  Co.  was  awarded  the  contract 
for  improvement  of  Fulton  basin,  which  is  to 
be  used  as  a  yacht  harbor. 

Board  of  Public  Works  of  Los  .\ngeles  has 
been  instructed  to  liuild  a  670-ft.  municipal 
wharf  along  Water  St.,  Wilmington,  by  force 
account.  It  is  stated  that  tlie  plant,  including 
pile  driver,  barges  and  towboat,  will  cost  about 
$10,000.       Homer  Hamlin  is  Harbor  Engineer. 

District  of  Columbia. 

•J^Bids  will  be  received  until  3  p.  m.,  Jan. 
14.  by  Oscar  Wenderoth,  Supervising  .-Vrchi- 
tect.  Treasury  Department,  Washington,  D. 
C,  for  the  interior  finish  or  a  four-story,  base- 
ment and  attic  fireproof  buildin.g,  of  approxi- 
mately 90,000  sq.  ft.  ground  area,  for  the 
Bureau  of  Engraving;  and  Printing,  Wash- 
ington, D.  C.  Drawings  and  specifications 
may  be  obtained  at  the  discretion  of  the  -Su- 
pervising Architect. 

•J«Bids  will  lie  received  until  'l  ]>.  iii..  Jan. 
II.  by  Oscar  Wenderoth,  Supervising  .-Xrchi- 
tcct.  Treasury  Department,  Washington.  D.  C, 
for  the  mechanical  e(|uipmcnt.  excepting  eleva- 
tors, of  the  new  building  for  the  Bureau  of 
Engraving  and  Printing  at  Washington,  D.  C. 
in  accordance  with  drawings  and  specifica- 
tions. 

•{•Bids  will  be  received  until  3  p.  ni.,  Jan. 
14,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Treasury  Department.  Washington,  D.  C. 
for  a  hydraulic  elevator  pb.nt,  etc.,  in  the  new 
building  for  the  Bureau  of  Engraving  and 
Printing  at  Washington,  D.  C,  in  accordance 


with  the  drawings  and  specifications,  copies 
of  which  may  be  obtained  at  the  discretion 
of  the  Supervising  .'Vrchitect. 

•J«Bids  will  be  received  until  2  p.  m..  Dec 
12,  by  Maj.  F.  C.  Boggs,  General  Purchasing 
."Vgent.  Isthmian  Canal  Commission.  Washing- 
ton, D.  C,  for  furnishing  under  Z.  R.  629-A 
.3,000  ft.  cable,  three  conductor  varnish  cam- 
bric and  lead-covered. 

'Florida. 

^Bids  will  be  received  until  noon.  Dec.  30, 
by  Capt.  J.  R.  -Slattery,  V.  S.  En.gineer,  Jack- 
sonville, Fla.,  for  dredging  and  rock  excava- 
tion in  channel  from  Clearwater  Harbor  to 
Tampa  Bay,  Fla. 

®The  Turner  Construction  Co..  II  Broad- 
way, New  York  city,  has  been  awarded  H»c 
contract  for  a  o-story  terminal  warehouse  for 
the  Union  Terminal  Co.,  Jacksonville,  Fla.  It 
will  be  6(H)xlll  'ft.,  of  reinforced  concrete 
throughout.     S   O.  Moxon  is  architect. 

Georgia. 

4»Bids  will  be  received  until  noon  (eastern 
standard  time),  Dec.  28.  by  Col,  Dan  C.  Kin.n- 
man.  U.  S.  Engineer,  Savannah,  Ga.,  for  con- 
structing shore  protection  dikes.  Savannah< 
River,  near  .•\uRusta,   Ga. 

4»Bids  will  be  received  until  II  a.  ni..  Dec 
16.  by  Marion  M.  J.ickson.  Chairman  V.  \t.  C 
.•\.  Building  Committee,  .•\tlant.i.  Ga.,  for  tlie 
erection  of  the  Y.  M.  C.  .V.  buildin.g  on  Luck-ic 
St.,  Atlanta.  Ga.  This  building  is  to  be  of 
fireproof  construction  and  will  consist  of  eight 


ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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stories  and  basement ;  otherwise  as  more 
minntely  described  in  plans  and  specifications, 
which  can  be  secured  under  certain  conditions 
at  the  office  of  Shattuck  &  Hussey  and  A. 
Ten  Eyck  Brown,  .Associate  Architects,  For- 
syth  Bldg.,   Atlanta,   Ga. 

Indiana. 

4«Bids  will  be  received  until  noon.  Dec.  23, 
by  Board  of  Ripley  County  Commissioners, 
Versailles,  Ind..  for  the  repairing  of  the  court 
house.     J.  F.  Lochard  is  County  Auditor. 

^•Bids  w-ill  be  received  until  noon.  Dec.  17, 
by  Board  of  Trustees  of  Indiana  University. 
Bloomington,  Ind.,  for  the  construction  of 
plumbing,  heating,  electric  wiring,  vacuum 
cleaners  and  electric  elevators  to  be  installed 
in  the  Robert  W.  Long  Hospital,  under  con- 
struction at  Indianapolis. 

Kansas. 

•|«Bids  will  be  received  until  3  p.  m.,  Jan.  18, 
by  Oscar  Wenderoth,  supervising  architect. 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduit 
and  wiring  and  lighting  fixtures,  of  the  United 
States  post  office  at  Ottawa.  Kan.  The  build- 
ing is  one  story  and  basement,  with  a  ground 
area  of  approximately  4,800  sq.  ft.  Fireproof 
construction;  stone  facing;  tin  roof.  Drawings 
and  specifications  may  be  obtained  from  the 
custodian  of  site  at  Ottawa,  Kan.,  or  at  the 
discretion  of  the  supervising  architect. 

•J-Bids  will  be  received  until  3  p.  m.,  Jan.  17, 
by  Oscar  Wenderoth,  supervising  architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  extension,  remodeling,  etc.,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  and  interior  lighting 
fixtures,  of  the  United  States  post  office  and 
.  court  house  at  Salina,  Kan.  The  work  con- 
-  templated  is  the  construction  of  a  three-story 
and  basement  extension  of  approximately  3,600 
sq.  ft.  ground  area.  The  first  story  and  second 
floor  only  of  fireproof  construction;  slate  and 
composition  roof;  exterior  facing  is  of  brick 
and  stone,  and  there  will  be  certain  altera- 
tions in  th<;  present  building.  Drawings  and 
specifications  may  be  obtained  from  the  cus- 
todian at  Salina.  Kan.,  or  at  the  discretion  of 
the  supervising  architect. 


Kentucky. 
•I^Bids  will  be  received  until  2  p.  m.,  Jan. 
3,  by  Commissioner  of  Fisheries,  Washington. 
D.  C,  for  the  construction  of  a  superintend- 
ent's residence  at  the  Louisville,  Ky.,  fisheries 
station. 

Louisiana. 
•J^Bids  will  be  received  until  4  p.  m.,  Dec. 
17,  by  Board  of  Commissioners,  Port  of  New 
Orleans,  200  New  Orleans  Court  Bldg.,  New 
Orleans,  La.,  for  furnishing,  treating  with  cre- 
osote and  delivering  such  piling  and  lumber  as 
may  be  required  for  the  construction  of  the 
Pauline  St.  wharf.  Bids  will  be  received  for 
treated  piling  and  lumber  or  for  treated  piling 
only  or  for  treated  lumber  only.  Deposit :  $2,- 
tiOO  cash  or  certified  check.  Bond :  $10,000. 
Specifications,  proposal  forms,  etc.,  are  on  file 
in  the  office  of  A.  C.  Bell,  Engineer,  Suite 
200  New  Orleans  Court  Bldg.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  $10.  which 
said  deposit  will  be  refunded  on  the  return  of 
the  said  set  m  good  order.  Wm.  .-\.  Kerna- 
ghan  is  President  of  the  Board. 
Massachusetts. 

Bids  were  opened  Dec.  (i  by  the  directors  of 
4he   port   of   Boston.   40   Central    St..    Boston, 
Mass.,    for   reconstruction   of    Conmionwealth 
Pier  No.  5,  the  work  including  1,134  oak  piles, 
-TJ5  to  59  ft. ;  GOO  oak  piles,  60  to  64  ft. ;  386  oak 
:piles,  65  ft.  and  over;  1.040.000  lbs.  steel  rods, 
10,000    cu.    yds.    1—2—4    reinforced    concrete, 
.'5.000  cu.  yds.  1—2 — 4  plain  concrete,  175  M.  ft. 
B     M.   hard    pine   timber   other   than    planks, 
42,000  lbs.  iron  screw  bolts.   1-50  spruce  piles. 
2,5*  to  29  ft. ;   1,850  spruce  piles.  30  to  34  ft. : 
.^,'900  spruce  piles,  35  to  39  ft. ;  200  spruce  piles, 
■ini  to  44  ft. ;  4.600  ft.  vitrified  pipe,  8  in.  to  15 
in  :  10,000  cu.  yds.  gravel.  20,000  cu.  yds.  exca- 
vation,' 126  granite  cap  stones,  900  M.  ft.  B.  M. 


hard  pine  planks,  7.100  sq.  yds.  granite  block 
paving,  10,000  cu.  yds.  1— .3— 6  concrete.  72.000 
sq.  vds.  2  in.  asphalt  surfacing,  1,050  sq.  yds. 
vitrified  brick  paving,  6,000  tons  structural 
steel.  95  18x22  ft.  and  95  18x15  ft.  Ogden  dou- 
ble leaf  doors.  The  bids  received  were  as  fol- 
lows:  Barrows-Stewart  Co.,  Boston,  Mass., 
$1,016,313;  H.  P.  Converse  &  Co.,  $1,017,259; 
Lawl'er  Bros.,  $1,050,885;  John  Cashman  & 
Sons  Co.,  $1,108,.328;  Woodbury  &  Leighton 
Co,  $1,12.3,4-57;  W.  H.  Keves  &  Co..  $1,173,600; 
the  Snare  &Triest  Co..  $1,174,371;  Hugh  Nawn 
Constructing  Co..  $1,202,187;  the  Connors 
Bros  Co  $l.->29..574;  Coleman  Bros.,  $1,30-D,ol4; 
George  A.  Fuller  Co.,  $1,327,889;  Holbrook, 
Cabot  &  Rollins  Corp.,  $1,420,699;  Patrick  Mc- 
Govern  &  Co.,  $1,493,117;  Wm.  L.  Miller  & 
Luke  D.  Mullen,  $1,553,3111. 

Minnesota. 
©Butler  Bros.,  Hibbing,  Minn.,  have  been 
awarded  the  contract  for  about  2,000.000  cu. 
vds.  of  stripping  at  the  Bennett  mine  near 
keewatino.  The  mine  is  owned  by  the  Men- 
den  Iron  Co.  The  company  is  planning  to 
strip  about  4,000,000  cu.  yds.  before  mining  op- 
erations are  started.  O.  B.  Warren,  Hibbing, 
Minn.,  is  manager  of  the  property. 
Montana. 
©Joseph  Stein,  Hamilton,  Mont.,  has  been 
awarded  the  contract  for  constructing  an  arti- 
ficial lake  at  the  summer  home  of  Mrs.  Marcus 
Daly  near  Hamilton.  The  contract,  which 
probably  amounts  to  about  $10,000.  includes 
2,070  ft.  of  embankment.  Work  will  probably 
not  be  started  until  spring. 

New  Hampshire. 
^Bids  will  be  received  until  3  p.  m.,  Jan. 
29,  by  Oscar  Wenderoth,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring,  interior  lighting  fixtures  and  ap- 
proaches, of  the  United  States  Post  Office  at 
Rochester,  New  Hampshire.  The  building  is 
of  one  story  and  basement,  and  has  a  ground 
area  of  approximately  5,200  sq.  ft. ;  fireproof 
construction  throughout;  stone  and  brick  fac- 
ing and  tin  roof.  Drawings  and  specifications 
may  be  obtained  from  the  custodian  of  site 
at  Rochester.  N.  H..  or  at  the  discretion  of 
the   Supervising  Architect. 

New  Jersey. 
4»Bids  will  be  received  at  once  by  the  Em- 
pire Steel  &  Iron  Co..  Wharton,  N.  J.,  for 
shaft  sinking  and  tunnel  driving  at  the  Mount 
Hope  Mines.  Specifications  may  be  obtained 
by  addressing  the  company  at  the  above  ad- 
dress. 

New  York. 

®The  Turner  Construction  Co.,  11  Broad- 
wav,  New  York  city,  has  been  awarded  the 
contract  for  a  factory  building  for  A.  Schra- 
der's  Son,  Inc.,  Clermont  and  Atlantic  Aves., 
Brooklyn.  It  will  be  225x100  ft.,  seven  stories. 
Howard  Chapman  is  architect. 

North  Carolina. 

The  following  bids  were  received  Nov.  30 
by  Maj.  H.  W.  Stickle.  U.  S.  Engineer,  Wil- 
mington, Del.,  for  dredging  in  Cape  Fear 
River,  (1)  being  bid  per  cu.  yd.  and  (2)  total 
bid:  Atlantic  Gulf  &  Pacilic  Co..  New  York, 
N.  Y.,  (1)  15.95  cts.,  (2)  $26.5,475;  Standard 
Engineering  Co.,  New  Yo'rk.  N.  Y.,  (1)  14.35 
cts  (2)  $295,075:  Bowers  Southern  Dredging 
Co.,   Galveston,    Texas,    (1)     10.95    cts.,     (2) 


$20 

Ohio. 

^Bids  will  be  received  until  Dec.  20  by 
W.  J.  Springborn.  Director  of  Public  Service, 
Cleveland,  O.,  it  is  reported,  for  the  construc- 
tion of  a  new  city  hall. 

•J«Bids  will  be  received  until  10  a.  m.,  Dec. 
31.  by  Maj.  L.  H.  Rand.  U.  S.  Engineer,  415 
Custom  House.  Cincinnati.  O..  for  use  of  U. 
S.  land  and  unused  water  at  U.  S.  Dams  3, 
4,  5  and  6,  Muskingum  River,  at  Lowell.  Bev- 
erly, Luke  Chute,  and  Stockport,  Ohio,  respec- 
tivelv.  in  whole  or  in  part,  for  22  years. 

•{•Bids  will  be  received  until   10  a.  m.,  Dec 


16,  by  Board  of  Ottawa  County  Commission- 
ers, Port  Clinton,  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  pumping  tin 
West  Harbor  Improvement  for  the  period  oi 
one  vear.  W.  H.  Mylander  is  County  Auditor. 
®Edw^ard  Gillen  Dock,  Dredge  &  Construc- 
tion Co.,  Racine,  Wis.,  has  been  awarded  the 
contract  at  about  $5,000  for  straightening  the 
river  channel  at  Ashtabula  Harbor,  O. 

Tennessee. 

Bids  as  follow  were  received  Nov.  20  by 
Maj.  E.  M.  Markham,  U.  S.  Engineer,  for 
building  eight  steel  barges:  American  Bridge 
Co.  of  New  York,  Pittsburgh,  Pa.,  $8,500  each 
(recommended  for  award)  ;  Riter-Conley  Mfg. 
Co.,  Pittsburgh,  Pa.,  $10,905  each;  Des  Moines 
Bridge  &  Iron  Works,  Pittsburgh,  Pa.,  $11,190 
each ;  Ellicott  Machine  Corporation,  Baltimore, 
Md.,  $1.3,936  each. 

Texas. 

©Bowers  Southern  Dredging  Co.,  Galveston. 
Tex.,  has  been  awarded  the  contract  for  re- 
dredging  slips  2  and  3  of  the  Santa  Fe  Dock 
&  Channel  Co.  at  Port  Bolivar. 

Utah. 

The  Utah  Light  &  Railway  Co.,  Jos.  S. 
Wells,  General  Manager,  133  S.  West  Temple 
St.,  Salt  Lake  City,  is  to  expend  about  $20,000 
this  winter  for  a  concrete  tail  race  and  addi- 
tional reservoir  for  its  12th  St.  power  plant 
at  Ogden. 

Washington. 

Bids  were  opened  Dec.  2  by  the  Commis- 
sioners of  Waterway  District  No.  1.  310  Burke 
Bldg.,  Seattle,  for  straightening  and  widenmi; 
the  Duwamish  River.  Bids  were  submitu  i 
on  the  basis  of  7,049,260  cu.  vds.  as  follow 

(1)  Bid  per  cu.  yd,  (2)  lump  bid,  (3)  bid 
allowed  to  proceed  with  work  in  60  days.  1 
bids  received  were:  N.  A.  Jones  Construct: 
Co.,  Tacoma,  Wash.,   (1)   10  cts.  and  8.4  c; 

(2)  $704,926,  (3)  $593,138;  Puget  Souiii 
Bridge  &  Dredging  Co.,  Seattle,  (1)  8.9  ct^. 
(2)  $627,384;  Standard  American  Dredgin.; 
Co.,  San  Francisco.,  (1)  9.45  cts.,  (2)  $W>i:- 
157;  Tacoma  Dredging  Co.,  Tacoma,  (1)  1-' 
cts.  and  10.5  cts.,  (2)  $84.5,911,  (3)  $740,172; 
International  Contract  Co.,  Seattle,  (1)  l\).'''i 
cts.,   (2)   $771,894. 

Bids  as   follows  were  received  Nov.   27  by 
the  Port  of  Seattle  Commission,  Central  Bldg., 
Seattle,    for    w-ork    on     the     East     waterway 
project:      Excavation      and      filling — Erickson 
Construction     Co.,     $168,700;     Puget     Sound 
Bridge  &  Dredging  Co.,  $168,700.  _Piling,  etc 
Pearson   Construction     Co.,     $137,921;     \\^ 
mouth   Construction   Co..  $1.39,.351  ;  J.   A.    )' 
Eachern  Co.,  $141,462;  Puget  Sound  Bridi.; 
Dredge    Co.,    $170,327;    Ericson    Construct 
Co.,  $17,5.0.37;  J.  N.  Johnson,  $18.5,497;   Bin 
Construction  Co.,  $151,529;  J.  R.  Wood,  $1  ; 
035;   Geo.  C.  Dietrich  &  Co.,  $1.53,212;   In! 
national    Construction   Co.,    $147,083;     J. 
Bruce  Co.,  $169,072;  C.  Geski  &  Co.,  $142." 
for  piling,  etc.,  for  a  bulkhead  at  Salmon  1  '■ 
J.    A.    McEachern    Co..    at    $12.3.52,    was    1 
bidder ;  Puget  Sound  Bridge  &  Dredging  1 
at  $22,000,  was  only  bidder  for  excavation  .' 
filling;  E.  J.  Rounds  Construction  Co.,  at  - 
366,  was  low  bidder  for  the  water  main. 

Wisconsin. 

Bids  as  follow  were  received  Dec.  6  bv  Capt. 
E.  D.  Peek.  U.  S.  Engineer,  Duluth.  Minn.,  for 
furnishing  and  placing  rock  on  breakwater  at 
.'Vshland,  Wis.:  Hugh  Steele,  Duluth,  Minn., 
$1.84  per  ton  (recommended  for  acceptance)  ; 
England  Towing  Co..  Duluth.  Minn.,  $1.93; 
.\lex  Sang,  Duluth,  Minn.,  $2.15. 

Chile. 

^Bids  will  be  received  until  Sept  10,  1913, 
at  the  office  of  "Comision  de  Puertos,"  Santi- 
ago. Chile,  for  supply  and  erection  of  a  planti 
for  the  electric  illumination  of  the  new  port 
works  at  Valparaiso.  Chile.  Full  information 
in  regard  to  the  above  can  be  obtained  at  the 
Consulate  General  of  Chile.  Room  431,  2  Rec- 
tor St..  New  York,  from  12  m.  to  3  p.  m.,  ex- 
cepting Saturdays. 


•{•  indicates  work  now  open  for  bids.    ©  indicates  a  contract  let  recently. 


En5[ineerin^  &  Contracting 


Devoted   to  the   Economics   of    Civil 
and    to   Methods   and    Cost  of 


Engineering    Design 
Construction 


Published  every  Wednesday  by  The  Myron  C.  Clark  Publishing  Company,  608  S.  Dearborn  St    Chicago  III 
EDITORS:    H.  P.  Gillette,    C.  S.  Hill,    C.  T.  Murray.    H.  B.  Kirkland.    S.  C.  Hadden.        MANAGER-    F    P    Burt 


XXXVIII.  Volume  No.  25. 


CONTENTS. 


Decbmbek  18, 1912. 


EDITORIAL   SECTION: 

Geology  and  the  Landslides  at  Culebra  Cut, 
Panama  Canal   673 

Precision  in  Lock  Gate  Construction  at 
Panama    673 

S.  B.  Williamson,  Division  Engineer,  Pa- 
cific Division.   Panama  Canal 674 

GENERAL  ARTICLES: 

Method  of  Erecting  the  Lock  Gates  for  the 

Panama  Canal    674 

Methods  and  Cost  of  Barge  Construction  of 

Creosoted    Lumber    at    U.      S.     Boatyard. 

Fountain   City,   Wis 677 

Piling  Materials  and  Treatment  in  Foreign 

Countries    679 

EARTH   AND   ROCK   SECTION: 

The  Latest  Estimates  of  Work  Completed 
and  to  Be  Done  on  the  Panama  Canal.... 679 

Causes  of  Earth  Slides  at  Culebra  Cut, 
Panama,  and  Methods  of  Remedying  the 
Trouble     680 

ROADS    AND   STREETS   SECTION: 

Methods  and  Costs  of  Street  Cleaning  at 
Washington,    D.    C.    During   1911-12 683 

Organization  of  a  Municipal  Highway  Bu- 
reau     685 


The  Resurfacing  of  102  .*liles  of  Highway  in 
Five  Months   686 

A  Township  Organization  for  Highway 
Work     688 

WATER    SUPPLY,    SEWERAGE    AND   SAN- 
ITATION   SECTION: 

The  Development  of  a  Ground  Water  Sup- 
ply at  La  Crosse.   Wis 690 

The  Need  For  More  Accurate  Data  in 
Refuse  Disposal  Work 693 

Some  Notes  on  Water  Works  Operation  in 
Chicago  During  1911 693 

An  Example  From  British  Practice  of  the 
Economy  of  Mechanical  Haulage  in  Mu- 
nicipal Service   694 

DRAINAGE  AND    IRRIGATION   SECTION: 

A  Simple  and  Inexpensive  Form  of  River 
Bank  Protection  Against  Scour 695 

The  Yuma  Irrigation  Project  of  the  U.  S. 
Reclamation   Service    696 

BRIDGES   AND    BUILDINGS  SECTION: 

A  French  Road  Bridge  Witli  a  Steel  Arch 
Span   of   607>4    Feet 699 

Tria.ngulation  Survey  Methods  for  Locating 
the  Piei-s  for  the  Sewickley  Bridge 700 


CONSTRUCTION    MATERIALS    INDEX: 

CEMENT  Products:  Bltullthlc  Concrete 
Pavement,  687 — Reinforced  Concrete  Res- 
ervoir, 691 -Reinforced  Concrete  Well 
House,  692 — Reinforced  Concrete  Weir 
Dam    697 

STEEL  PRODUCTS:  Canal  Lock  Gates. 
673.  674— Girders,  674— Erecting  Bridges, 
674— Rolled  Beams,  675,  692— Reinforcing 
Rods,  692— Sluice  Gates,  696— Ralls.  698 
—Arch   Bridge    69> 

FOUNDRY  PRODUCTS:  Casl  Iron  Pipe. 
690— Well   Casing,   690— Water  Meters 694 

BITUMINOUS  PRODUCTS:  Bltullthlc 
Concrete    687 

TIMBER:  Creosoted,  Barges,  677— Con- 
crete Forms,  692 — Revetment,  695 — Diver- 
sion Dam   696 

MACHINERY:  Locomotive  Cranes,  674 — 
Electrically-Driven  Reamer,  675 — F>neu- 
matic  Calking  and  Riveting  Machines,  675 
— Air  Boring  Machine,  677 — Street  Clean- 
ing Machinery,  GS3— Scarifier.  687— Road 
Rollers.  687— Concrete  Mixers,  687,  691— 
Portable  Asphalt  Plant,  6S7— Sand  Dryer, 
687— Centrifugal  Pumps,  691— Air  Com- 
pressor,   693— Steam   Motor  Truck 694 


Entered  as  second-class  matter,  April  17,  1907,  at  the  Post  Otfice  at  Chicago,  Illinois,  under  act  of  March  3d,  1S79.     Copyright.  1912,  by    the    Mvron    C. 

Clark   Publishing  Co. 


Geology   and  the   Landslides  at   Cule- 
bra Cut,  Panama  Canal. 

The  ofBcial  report  of  the  Canal  Geologist  on 
the  causes  of  the  great  earth  slides  at  Culebra 
Cut  is  published  in  another  column  of  this 
issue.  .\s  readers  of  the  technical  press  will 
perceive,  the  main  features  of  the  disclosures 
of  the  official  report  have  already  been  made 
known.  The  full  report,  however,  furnishes 
details  which  are  interesting  and  it  should 
be  carefully   read. 

The  practical  effect  of  the  slides  at  Culebra 
has  been  only  to  increase  the  volume  of  ex- 
cavation. It  seems  reasonably  certain  that 
they  foretell  no  future  danger  to  the  unin- 
terrupted continuation  of  the  canal  as  a  navi- 
gable channel.  Some  further  flow  of  ma- 
terial into  the  channel  after  water  is  admit- 
ted is  anticipated,  but  it  will  probably  not  be 
greater  in  amount  than  can  be  handled  easily, 
without  stopping  navigation,  by  dredges  work- 
ing in  the  channel.  Any  assumption  that  fill- 
ing the  channel  with  water  will  offer  material 
resistance  to  continuation  of  slides  in  progress 
is,  it  will  be  noted,  rather  reasonably  denied  by 
the  report.  So  far,  then,  as  can  be  foretold  the 
practical  effect  of  the  Culebra  slides  is  not 
likely  to  be  more  than  has  been  stated,  name- 
ly, an  increase  by  several  million  cubic  yards 
in  the  amount  of  excavation  required  to  se- 
cure a   permanent  channel. 

A  thought  that  arises  is  :  Could  this  extra 
excavation  have  been  anticipated  when  the 
first  estimate  of  quantities  for  the  present 
channel  was  made?  In  introducing  his  re- 
port, the  Canal  Geologist  says:  "It  will  be 
merely  a  case  of  removing  a  much  greater 
yardage  than  was  first  estimated  for,  because 
the  peculiar  geological  conditions  of  the  ma- 
terial through  which  the  cut  is  excavated 
were  not  sufficiently  considered  in  the  begm- 
ning."  Doubtless  no  very  precise  geological 
studies  of  the  Culebra  ridge  were  made 
previous  to  undertaking  the  excavation.  Pos- 
sibly, too,  such  studies  would_  have  revealed 
reasons  for  expecting  earth  slides  as  the  ex- 
cavation progressed.  Could  they  have  been 
precise  enough  under  the  conditions  existing 
previous  to  American  excavation  to  have  war- 
ranted   engineers    in   providing   originally    for 


such  diiiferences  in  slope  of  the  cut  sides  as 
the  occurring  slides  show  to  have  been  neces- 
sary? There  is  reasonable  doubt,  we  think, 
that  they  could.  If  they  had  and  the  en- 
larged cut  section  had  been  planned  at  the 
beginning,  no  less  earth  would  have  had  to 
be  excavated  and,  probably,  the  unit  cost  of 
its  excavation  would  not  have  been  materially 
smaller. 

The  geologist  feels,  justly  enough,  perhaps, 
that  a  part  in  the  planning  of  subsurface  en- 
gineering workings  rightfully  belongs  to  him. 
Many  such  works  would  be  better  planned, 
doubtless,  had  the  geologist  a  part  in  the 
planning.  At  best,  however,  there  can  be 
very  little  certainty  about  subsurface  condi- 
tions in  detail  until  excavation  brings  tis 
closely  into  presence  with  the  details.  It  is 
want  of  knowledge  in  detail  mostly  that 
brings  disaster  in  subsurface  workings  and 
not  want  of  knowledge  of  general  geologic 
conditions.  This  fact  is,  perhaps,  nowhere 
better  illustrated  than  in  the  construction  his- 
tory of  Alpine  tunnels.  Scarcely  one  of  these 
tunnels  has  been  undertaken  without  most 
exhaustive  preliminary  geological  study. 
Wherever  in  these  tunnels  a  construction  dis- 
aster has  occurred  its  possibility  had  not  been 
indicated  by  the  geological  studies.  The 
trouble  came  from  some  local  variation  from 
the  normal,  and  geological  reasoning  will  not 
nor  can  it  be  expected  to  foretell  and 
enumerate  such  local  variations.  If  it  pro- 
phesies somewhat  accurately  the  probable 
normal  conditions  it  has  done  well 

Lest  these  remarks  be  misapprehended  we 
will  state  again  that  in  many  cases  where 
subsurface  work  is  to  be  planned  the  geol- 
ogist can  be  of  decided  service  to  the  engi- 
neer. The  limitations  of  geology  are  very 
narrow,  however,  when  it  comes  to  specifying 
details  in  subsurface  conditions  and  it  is 
specific  advance  knowledge  of  details  that 
the  engineer  usually  wants  most.  In  sinking 
a  shaft,  or  driving  a  tunnel,  or  excavating  a 
cut  through  a  mountain  ridge,  the  engineer  is 
continually  stepping  into  the  dark  and  about 
the  onlv  precaution  be  can  take  is  at  each 
step  to 'try  well  the  ground  ahead  before  he 
plants  his  foot. 
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Precision   in    Lock   Gate   Construction 

at  Panama. 
I  The  hanging  of  a  steel  frame  and  plate 
door  65  ft.  wide,  7  ft.  thick  and  some  80 
ft.  high  so  that  its  closing  joints  shall  be 
perfect  within  a  few  thousandths  of  an  inch 
is  the  task  being  accomplished  in  lock  gate 
erection  at  Panama.  We  describe  in  detail 
elsewhere  in  this  issue  the  methods  being  fol- 
lowed to  secure  and  to  insure  this  precision, 
but  some  of  the  figures  given  there  are  nota- 
ble enough  to  be  emphasized  by  isolation  for 
separate  study. 

In  erecting  the  gate  frames  comprising  ver- 
tical and  horizontal  girders,  diaphragms  and 
intercostals  or  plate  stiffcners,  an  aggregate 
of  many  separate  members,  the  greatest  varia- 
tion from  the  true  vertical  of  the  gate  edges 
has  been  %  in.  In  total  height  the  greatest 
variation  of  the  actual  completed  gate  from 
its  planned  height  is  less  than  %  in.  With  the 
gates  mounted  on  their  hinges  and  quoin  and 
miter  bracing  castings  in  place  and  ground, 
the  deviation  of  adjacent  bearing  surfaces 
rarely  exceeds  0.005  in.  Other  nearly  as  im- 
pressive figures  of  accuracy  are  given  in  the 
article  which  we  publish  but  those  quoted 
demonstrate  the  facts  completely. 

We  as  engineers  are  accustomed  to  note 
without  comment  examples  of  precision  in 
computation  and  workmanship  at  which  the 
layman  marvels.  The  precision  which,  drives 
two  tunnel  headings  from  opposite  sides  of  a 
mountain  to  an  almost  exact  meeting  of  bores 
at  the  center,  the  precision  that  brings  two 
opposite  arms  of  a  great  steel  arch  to  such 
exact  meeting  that  final  connection  only 
awaits  the  diurnal  change  of  temperature  to 
that  assumed  in  the  computations,  the  preci- 
sion that  lays  each  of  the  thousands  of  wires 
composing  a  suspension  bridge  cable  exactly 
parallel  to  all  the  others,  are  kinds  of  pre- 
cision that  warrant  marvel.  The  engineer  has 
even  more  reason  to  mar\-cl  than  the  layman 
for  he  knows  better  the  many  and  minute  op- 
erations which  determine  the  result.  So  the 
precision  of  the  lock  gate  construction  at 
Panama  deserves  remark.  It  is  a  credit  to  the 
contractors  who  performed  the  work  and  to 
the  engineers   who  so   designed   and  planned 
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that  vfOTK  accurately  performed  would  bring 
accurate  results. 


S.  B.  Williamson,    Division    Engineer, 
Pacific  Division,  Panama  Canal. 

The  resignation  of  S.  B.  Williamson,  Divi- 
sion Engineer,  Pacific  Division.  Panama  Ca- 
nal, is  the  first  break  in  the  group  of  prin- 
cipal engineer  aids  which  was  assembled 
to  construct  the  Panama  Canal  under  the 
leadership  of  Col.  Geo.  W.  Goethals.  Except 
Mr.  Williamson,  all  the  members  of  this 
group  were  engineers  of  the  army.  Mr.  Wil- 
liamson has,  therefore,  come  into  particular 
regard  by  civilian  engineers  as  the  only  rep- 
resentative of  their  branch  of  the  engineer- 
ing profession  who  held  ranking  position  and 
responsibilities  with  the  army  engineers  of 
the  canal  staff.  It  should  be  needless  to  say 
that  no  covert  implication  is  contained  in  this 
statement,  but  as  there  has  been  on  the  part 
of  some  civilian  engineers  a  jealous  regard 
of  the  precedence  in  the  canal  work  of  the 
army  man,  it  is,  perhaps,  well  to  say  it.  The 
time  will  be,  we  trust,  when  the  record  of  all 
the  responsible  engineer  heads  of  the  canal 
work  will  be  set  down  completely,  mean- 
while it  is  certainly  not  out  of  place  at  the 
time  when  the  one  of  these  heads  who  comes 
from  civilian  practice  is  about  to  return  to 
civilian  practice,  that  his  work  on  the  canal 
should  be    reviewed, 

Mr,  Williamson  entered  the  canal  service 
in  May.  1907,  having  been  called  there  by  Col. 
Goethals  to  become  divison  engineer  of  the 
Pacific  Locks  and  Dams.  Upon  the  reorgan- 
ization  in   lfl08.  he  was  made  Division   Engi- 


neer of  the  Pacific  Division,  and  in  that  ca- 
pacity has  had  charge  of  the  construction  of 
the  locks  at  Pedro  Miguel  and  Miraflores,  in- 
volving the  placing  of  2,400,000  cu.  yds.  of 
concrete ;  dry  excavation  amounting  to  6,900,- 
000  cu.  yds. ;  dredging  at  the  Pacific  entrance, 
amounting  to  39,300,000  cu.  yds. :  construction 
of  terminal  docks  at  the  Pacific  entrance;  and 
municipal  work  in  Panama  city  and  the  Ca- 
nal Zone  south  of  Culebra.  His  engineering 
work  on  the  Isthmus  has  included  the  design 
and  specifications  of  the  concrete  handling, 
stone  crushing  and  sand  handling  plants  of 
the  Pacific  Division,  and  their  installation;  re- 
inforced concrete  reservoir  and  other  mu- 
nicipal engineering;  and  the  design  of  the 
Pacific  terminal  wharves  and  piers,  with 
about  -5.000  lin.   ft.  of  docking  space. 

Before  coming  to  Panama.  Mr.  William- 
son had  been  engaged  from  1886  to  1890  on 
railroad  work  in  the  northwestern  part  of 
the  United  States,  and  for  the  following  two 
years  was  in  general  engineering  and  con- 
struction work  in  southern  cities.  In  1892  he 
entered  the  service  of  the  United  States  Gov- 
ernment in  engineering  and  construction  work 
connected  with  the  navigation  of  the  Ten- 
nessee River  and  remained  there  until  1900, 
with  the  exception  of  a  few  months  in  the 
army  during  the  Spanish-American  War  in 
1898.  His  work  included  dredging  and  the 
construction  of  training  dams  near  Chatta- 
noo.ea.  Tenn..  and  Florence.  .^Ma.,  the  con- 
struction of  the  Colbert  Shoals  Lock  at  Riv- 
erton.  Ala.,  and  the  operation  and  care  of 
the  Mussle  Shoals  Canal,  which  covers  about 
20  miles  and  has  11  locks.  In  1900  he  was 
transferred   to    Newport,    R.    I.,   as   Assistant 


Engineer  in  charge  of  the  fortification  work 
in  that  district,  including  the  design  and  con- 
struction of  18  gun  batteries,  and  the  main- 
tenance of  all  completed  forts.  During  four 
years  of  his  service  on  the  Tennessee  River, 
and  three  years  at  Newport,  he  was  associated 
with  Col.  Goethals.  In  19W  he  became  engi- 
neer of  the  Expanded  Metal  Engineering 
Co.  of  New  York,  but  after  one  year  opened 
an  office  in  Baltimore  as  consulting  engineer. 
During  these  years  his  work  was  principally 
in  design  and  estimates  for  reinforced  con- 
crete buildings. 

The  foregoing  is  a  bare  record  of  accom- 
plishment and  it  has  purposely  been  kept  so. 
It  tells  the  engineer  all  that  is  needful,  how- 
ever, to  give  him  a  clear  picture  of  the  record 
of  one  of  the  chiefs  of  construction  on  the 
greatest  maritime  artificial  waterway  of  the 
world.  In  his  new  position  as  Principal  As- 
sistant Engineer  of  J.  G.  White  &  Co.,  Ltd., 
of  London,  Mr.  Williamson,  it  may  be  noted, 
will  direct  work  of  great  variety  and  mag- 
nitude. 

Incidentally,  the  resignation  of  Mr.  Wil- 
liamson from  the  Panama  Canal  construction 
staff  emphasizes  the  fact  that  the  canal  as 
a  work  of  construction  is  drawing  toward 
completion.  In  another  column  of  this  issue 
we  give  the  estimates  as  of  Nov.  1,  of  the 
work  completed  and  remaining  to  be  done. 
Of  the  total  excavation  of  211,351,000  cu.  yds., 
87  per  cent  is  completed;  of  the  total  filling 
of  33..")66.O00  cu.  yds..  88  per  cent  is  completed, 
and  of  the  total  concrete  work  of  .').444,500 
cu.  yds.,  78  per  cent  is  completed.  The  la- 
bors of  the  engineers  of  the  Panama  Canal 
will  soon  be  record  only. 
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Method  of  Erecting  the  Lock  Gates  for 
the  Panama  Canal. 

There  will  be  46  lock  gates  on  the  Panama 
Canal.  These  gates  are  all  of  the  straight  leaf 
type  and  consist  of  steel  frames  covered  with 
steel  plating.  All  gates  have  a  uniform  width 
of  7  ft.  and  a  length  of  nearly  65  ft.  The 
main  operating  gates  are  77  ft.,  77  ft.  10  ins., 
79  ft.,  and  82  ft.  high,  the  heights  of  the 
different  guard  gates  being  47  ft.  4  ins.,  54  ft. 
8  ins.,  and  66  ft.  Their  frame  or  skeleton 
consists  of  the  horizontal  girders  spaced  from 
3  ft.  8  ins.  to  5  ft.  apart,  of  vertical  frames 
extending  the  entire  height  of  the  leaf,  of 
the  intercostals,  which  stiffen  the  sheathing 
plates  at  intervals  of  about  2  ft.,  and  of  two 
vertical  diaphragms  for  transferring  the  thrust 
of  the  leaves  along  the  quoin  and  miter  posts 
to  the  web  plates  in  the  horizontal  girders. 
Sheathing,  doubling,  and  cover  plates  are  at- 
tached to  the  upstream  and  downstream  sides 
of  the  main  frame,  and  the  ends  are  closed 
by  flat  plates  connected  to  the  skeleton  by 
continuous  bent  plates.  The  lower  part  of 
the  gate  forms  an  air  chamber  subdivided  by 
three  watertight  bulkheads,  while  the  upper 
portion  is  arranged  to  permit  the  water  to 
flow  in  and  out  freely.  To  the  vertical  ends. 
of  the  riveted  structure  just  described,  which 
comprises  about  nine-tenths  of  the  material  in 
the   leaf,   steel   reaction   castings   are   attached. 

The  methods  best  fitted  for  erecting  struc- 
tures of  the  size  indicated  called  for  careful 
study.  They  were  worked  out  by  the  contrac- 
tors, the  McClintic-Marshall  Construction  Co., 
and  approved  by  the  canal  engineers.  An  ex- 
planation of  the  method  is  given  by  Mr.  Hen- 
ry ooldmark,  in  th%  report  for  1912  of  the 
Isthmian  Canal  Commission.  We  abstract  the 
explanation  as  follows ; 

The  horizontal  girders,  with  their  stiffening 
angles  and  beams,  are  riveted  up  complete  in 
the  L'nited  States,  and,  together  with  the  ver- 
tical frames,  diaphragms,  and  intercostals,  as 
well  as  the  plating,  are  delivered  at  the  locks 
ready  for  erection. 

The  girders,  some  1,500  in  all,  which  are 
65  ft.  long  and  weigh  as  much  as  18  tons  each, 
are   carried    both    as    deck   loads   and    in    the 


holds  of  the  steamers,  but  very  few  of  them 
have  sustained  serious  injury.  The  material 
is  received  at  the  lock  site  by  rail  and  stored 
on   the  back   filling  close  to  one  of  the  side 


ro 
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Fig.    1 — General    Arrangement    of    Erecting 
Tracks  for   Lock   Gates,   Panama  Canal. 


walls.  There  are.  as  a  rule,  two  or  three  stor- 
age tracks  parallel  with  the  walls.  Their 
general  arrangen.ent  is  shown  by  Fig.  1.   The 


track  nearest  the  lock  is  150  ft.  from  the  edge 
of  the  wall  and  connected  by  a  curve  of  90" 
to  the  rails  on  the  erecting  bridges  when  they 
are  in  place  for  the  erection  of  the  several 
gates.  These  bridges  and  their  position  when 
in  use  are  shown  in  Fig.  2.  They  are  sup- 
ported on  the  coping  close  to  its  edge.  When 
they  are  to  be  moved  the  trusses  are  leneth- 
ened  so  as  to  clear  the  gate  recesses  by  tem- 
porary extension  pieces,  also  shown  on  the 
plan.  When  passing  from  one  lock  level  to 
the  nc.Kt,  it  will  probably  be  necessary  to  take 
down  and  re-erect  these  bridges.  Eight  spans 
in  all  have  been  provided,  so  that  erection 
proceeds  on  16  leaves  at  once. 

With  triflin"  exceptions  all  material  is  han- 
dled by  self-propelling  or  locomotive  cranes, 
of  which  the  contractor  has  10  in  use.  With 
these  cranes  the  steel  is  unloaded  from  the 
cars  as  it  arrives  from  the  docks  and  handled 
during  the  subsequent  sorting.  .A.s  the  erec- 
tion proceeds  the  same  cranes  serve  for  pick- 
ing up  the  separate  eirders  and  other  parts 
from  the  storage  piles,  loading  them  on  flat 
cars,  towing  the  same  out  on  the  erection 
bridges,  and  afterwards  lowering  the  steel 
members  into  their  final  positions  in  the  lock 
gates.  The  erection  bridges  and  cranes  take 
the  place  of  expensive  false  work  and  der- 
ricks, and  have  proved  efficient  and  econom- 
ical. It  should  be  noted  that  all  material  is 
stored  on  one  side  wall  only,  and  reaches  both 
lock  chambers  by  the  erection  bridges  exclu- 
sively. 

The  work  of  completing  the  gates  ready  for 
operation  is  divided  into  several  distinct  parts. 
In  the  first  place,  comes  the  erection  proper — 
that  is,  the  putting  in  place  of  the  material 
in  the  structural  frames.  Second,  the  reaming 
of  the  rivet  holes,  the  driving  of  the  field 
rivets,  and  the  necessary  calking.  Third,  the 
finishing,  which  includes  the  attachment  and 
adjustment  of  the  reaction  castings  and  bear- 
ing plates,  the  moving  of  the  leaves  into  po- 
sition on  their  pintles,  and  their  attachment 
to  the  anchorages ;  also  the  testing  for  water- 
tightness,  the  adjustment  of  the  sill  timbers, 
and  the  erection  of  the  footwalks  and  of  var- 
ious minor  parts,  as  well  as  the  painting. 


>^v.»_ciiiuci    lo,  lyiz 


11.WU1NEERING     &     CONTRACTING 


675 


The  erection  proper  begins,  in  the  case  of 
each  leaf,  with  the  placing  of  the  bottom  gir- 
der. The  upper  pintle  casting,  so  called,  which 
rests  on  the  fixed  pintle,  also  the  large  heel 
casting  just  above  this  girder,  and  the  re- 
action frame  at  the  miter  end,  are  riveted  and 
bolted  to  the  girder  in  the  storage  yard  and 
all  necessary  joints  are  fully  calked.  In  view 
of  the  considerable  weight  to  be  handled, 
amounting  to  24  tons  for  the  high  gates,  two 
cranes  are  used  simultaneously  in  lifting  the 
bottom  girders  into  the  flat  cars,  and  for  low- 
ering them  into  the  lock  pit.  For  all  other 
material  one  crane  is  amply  sufficient. 

At  the  bottom  of  the  lock  the  girders  are 
placed  on  rolled  beams,  which  are  supported 
in  part  on  the  sill  walls  and  in  part  on  small 
temporary  pedestals  of  concrete.  As  shown 
in  Fig.  2,  the  leaf  is  placed  4  ft.  from  its 
final  position  on  the  pintle,  and  at  an  angle 
of  about  45°  with  the  lock  walls.  The  block- 
ing is  just  high  enough  to  permit  the  bottom 


of  all  completed  gates  agree  within  less  than 
Am.  with  the  figures  shown  in  the  plans. 

The  erection  of  the  framework  is  com- 
pleted, as  a  rule,  before  the  attachment  of  the 
sheathing  plates  begins,  although  in  some  cases 
a  part  of  the  plates  were  placed  before  the 
erection  of  the  skeleton  reached  the  top.  The 
interior  rivets  connecting  the  different  parts 
of  the  skeleton  to  each  other  are  driven  during 
its  erection  or  shortly  thereafter,  but  all  of 
this  riveting  must  be  completed  before  the 
sheathing  is  entirely  in  place.  All  plates  are 
lowered  into  position  by  the  cranes  standing 
on  the  erection  bridges  and  attached  to  the 
framing  at  the  proper  places,  but  no  attempt 
is  made  at  this  time  to  complete  the  adjusting 
and  bolting.  They  are  merely  fastened  by  a 
small  number  of  bolts,  so  that  the  bridges 
may  be  released  as  soon  as  possible  and 
moved  into  position  for  erecting  the  next  set 
of  gates. 

After  the  erection  proper  is  completed,  the 
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Fig.   2 — Plan   and    Elevation   Showing   Gate    Leaves,   Erecting   Frames  and   Erecting   Bridge. 


of  the  gate  castings  to  clear  the  pintle  when 
the  leaf  is  being  rolled  into  position. 

The  rest  of  the  skeleton  is  built  up  on  the 
bottom  girder,  the  vertical  frames  and  dia- 
phragms being  attached  before  the  successive 
girders  are  lowered  into  place.  The  iuter- 
costals  are   as   a   rule  attached   later. 

It  is  very  important  that  the  gates  shall  be 
exactly  true  in  shape,  and  great  stress  has 
been  laid  on  accuracy  in  the  shop,  as  well  as 
when  erecting  the  framework.  A  special  ma- 
chine was  installed  in  the  contractors'  works, 
by  which  both  ends  of  the  girders  are  planed 
at  the  same  time.  This  machine  is  to  remain 
unchanged  in  position  until  all  the  girders  arc 
completed.  The  results  obtained  by  its  use 
are  very  accurate.  In  the  field  fine  steel  wires 
are  used  to  check  the  shape  of  the  skeleton 
as  erection  proceeds  and  all  observed  errors 
are  promptly  corrected.  It  is  believed  that  the 
greatest  deviation  from  a  plumb  line  in  the 
ends  of  the  frames  will  not  exceed  Vs  in.  for 
any  of  the  high  gates.  In  order  to  insure  a 
correct  total  height  in  the  gates,  adjustable 
fillers  are  used  between  the  vertical  dia- 
phragms and  the  girders  at  the  top  of  every 
fourth   panel   from   the  bottom.     The   heights 


work  next  to  be  done  is  the  exact  fitting  and 
bolting  of  the  sheathing  plates,  the  reaming 
of  the  rivet  holes,  and  the  driving  of  the  riv- 
ets. Very  complete  bolting  is  insisted  upon, 
in  order  to  insure  good  reaming  and  tight 
rivets. 

The  holes  for  the  rivets  which  connect  the 
sheathing  plates  to  the  skeleton  have  been 
punchcd'or  drilled  in  the  shops  to  a  uniform 
diameter  of  11/16  in.  for  both  %  and  1-in. 
rivets,  and  are  reamed  out  to  full  size  in  the 
field.  The  diameter  of  the  holes  before  ream- 
ing is  smaller  than  that  specified,  but  was 
atloptcd  by  the  contractor  in  order  to  insure 
good  fitting,  a  result  that  has  been  fully  at- 
tained. In  view  of  the  large  number  of  holes 
(55,000  in  the  larger  leaves  and  over  4,000.000 
in  all  gates)  to  be  reamed,  a  special  machine 
was  designed  with  which  the  greater  part  of 
the  work  is  being  done.  This  machine  is  a 
large  electrically-driven  shop  tool  by  which, 
if  desired,  two  holes  spaced  3%  ins.  apart,  as 
ill  the  cover  plates,  can  be  reamed  at  the 
same  time.  Sixteen  such  machines  are  in  use. 
A  large  number  of  the  holes,  including  all 
those  on  the  curved  parts  of  the  upstream 
face,  and  others  difficult  to  reach,  are  being 


reamed  out  with  small  hand  reamers,  mainly 
driven  by  compressed  air.  While  the  work 
done  by  the  large  reaming  machines  is  excel- 
lent, it  is  questionable  whether  there  is  any 
decided  advantage  in  their  use. 

The  riveting  and  calking  calls  for  no  de- 
tailed mention  from  a  technical  standpoint,  as 
standard  pneumatic  riveters  arc  used  for  prac- 
tically all  rivets.  The  output  oer  machine  has, 
however,  been  small,  owing  largely  to  the  em- 
ployment of  inexperienced  local  labor,  and  the 
progress  has  been  slow.  As  there  are  nearly 
0,000,000  field  rivets  to  be  driven,  a  delay  in 
this  part  of  the  work  is,  of  course,  serious. 

After  the  reaming  and  riveting  of  a  gate  are 
completed,  the  castings  must  be  attached  along 
the  quoin  and  miter  posts  and  the  leaves 
placed  into  position  on  their  pintles.  As  not- 
ed above,  the  leaves  are  erected  a  short  dis- 
tance from  their  final  position.  The  appliance 
for  moving  them  consists  of  structural-steel 
frames,  which  are  shown  on  Figs.  2  and  3. 
These  frames  are  of  sufficient  strength  to  sup- 
port the  weight  of  the  completed  gates,  which 
are  attached  to  the  frames  by  temporary  bolts. 
It  was  at  first  proposed  to  place  the  frames 
adjacent  to  the  gates  as  soon  as  three  or  four 
panels  of  the  skeleton  were  erected,  and  to 
depend  upon  the  frames  to  give  lateral  stabil- 
ity to  the  leaves.  In  practice,  it  was  found 
that  when  used  in  this  way  the  frames  in- 
terfered with  the  attachment'  of  the  sheathing 
and  with  the  driving  of  many  of  the  rivets. 
At  present,  guys  are  used  to  steady  the  gates 
and  the  frames  are  not  put  in  place  until 
after  practically  all  rivets  are  driven.  They 
arc  readily  handled  by  locomotive  cranes 
standing  on  the  lock  walls.  .'\s  shown  in  de- 
tail by  Fig.  4,  there  are  rollers  and  wedges 
at  the  foot  of  the  main  posts  by  which  the 
gates  suspended  between  the  frames  are  rolled 
into  position  over  their  pintles  and  lowered 
upon  them.  No  trouble  has  been  experienced 
ill  this  operation,  the  time  taken  being,  so  far, 
about  two  days  per  leaf.  Hydraulic  jacks  are 
used   for  moving  the  leaves   forward. 

The  connection  of  the  gates  to  the  anchor 
at  the  top  is  readily  made  by  wedges,  the  pin 
being  placed  vertically  over  the  pintle  below 
and  a  correct  adjustment  obtained  by  the  use 
of  fillers  in  the  anchorage  castings. 

It  may  be  of  interest  to  note  the  great  stiflF- 
ness  of  the  leaves,  which  is  evidenced  by  the 
fact  that  in  the  case  of  the  guard  gates  the 
total  deflection  at  the  foot  of  the  miter  post 
did  not  exceed  %  in.  when  the  leaves  were 
suspended  from  their  anchors. 

Along  both  the  quoin  and  miter  posts  metal- 
)lic  bearings  are  used  in  place  of  timber. 
Heavy  steel  castings  are  embedded  in  the  con- 
crete at  the  hollow  quoins  and  similar  cast- 
ings are  attached  to  the  ends  of  the  gates  by 
bolts  and  rivets.  In  order  to  obtain  an  exact 
bearing,  and  also  to  provide  for  easier  re- 
newal, separate  bearing  plates  are  fastened  in- 
to machined  recesses  in  these  castings.  The 
hollow  quoin  castings  were  set  in  the  con- 
crete during  the  construction  of  the  walls,  and 
many  of  them  show  considerable  deviation 
from  an  absolutely  correct  position.  The  erec- 
tion and  adjustment  of  the  bearing  plates 
formed  a  part  of  the  gate  contract  and  pre- 
coded  the  erection  of  the  gates  thcniselv<;s. 
The  plates  are  attached  to  the  castings  by  1- 
in.  bolts  placed  17  ins.  apart.  Their  exact 
adjustment  is  made  by  these  bolts  and  by  tem- 
porary stud  iKilts  placed  at  intervals  of  about 
2  ft.  along  the  center  line  of  the  pl.itc.^.  .A 
fine  steel  wire  is  fastened  at  the  top  and  the 
bottom  of  the  quoin  so  as  to  pass  exactly 
through  the  center  to  which  the  curved  sur- 
faces of  the  bearing  plates  are  to  be  set.  These 
wires  are  fixed  in  position  by  reference  to  a 
plumb  line  placed  directly  over  the  center  of 
the  pintle  below.  By  using  a  fl.it  mclallic 
template,  which  is  curved  on  one  side  lo  the 
correct  radius  and  notchoil  at  the  other  to 
indicate  the  center,  the  >;.■^.■'ll  .m^ni  nlitr< 
are  readily  revolved  about 
ed  forward  and  hackw.ii' 
tions.  Even  with  errors  ol  as  nuicli  .!■.  'Si  to 
%  in.  in  the  riosition  of  the  c.Kiings  there 
has  been  no  difficulty  in 
exactly,  although  a  small 
was   at   times   necessary.      '.  ^.n...^    ....^    .....s 
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been  taken  to  get  the  best  possible  results, 
and  it  is  believed  that  the  deviation  in  the 
bearing  surfaces  rarely  exceeds  four  to  five 
thousandths    of    an    inch    from    an    absolutely 


tached  to  the  ends  of  the  permanent  bolts  and 
bearing  with  their  other  ends  against  the  op- 
posite surface  of  the  casting.  With  the  plates 
thus   firmly   held,   the  gate  is   revolved   into   a 
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Fig.   3 — Gate    Leaf   with    Erecting    Frame    In    Place. 


correct  position,  except  where  the  machining 
in  the  shops  was  defective. 

After  the  plates  are  e.xactly  alined,  melted 
babbitt  metal  is  poured  into  the  spaces  be- 
tween the  plates  and  the  castings  through 
some  of  the  bolt  holes  used  for  adjustment. 
These  are  used  as  pouring  holes  at  intervals 
of  about  4  ft.  After  a  little  practice,  no  diffi- 
culty was  experienced  in  pouring  the  metal 
successfully.  A  rather  large  melting  pot  is 
desirable,  and  a  high  temperature.  To  avoid 
explosions  from  dampness,  it  has  proved  nec- 
essary to  blow  hot  compressed  air  into  the 
spaces  to  be  filled,  just  before  oouring.  The 
joints  between  the  bearing  plates  and  castings 
are  finally  calked.  The  castings  along  the 
gate  leaves  are  attached  and  secured  lo  same 
before  the  gates  are  moved. 

In  order  to  insure  a  good  bearing  between 
the  castings  and  the  end  plate  on  the  gate 
frame,  the  latter  are  carefully  ground  with 
emery  wheels.  No  attempt  is  made  to  obtain 
an  absolutely  true  plane  for  the  whole  height 
of  the  leaf,  as  minor  errors  are  readily  cor- 
rected by  the  adjustment  of  the  bearing  plates. 
,  The  deviation  from  a  true  plane  is,  however, 
very  small.  The  grinding  has  for  its  purpose 
the  obtaining  of  good  contact  between  the  in- 
dividual castings,  which  are  a  panel  in  height, 
and  the  end  plates.  An  exact  contact  is  in- 
sisted upon  along  the  outer  edges  of  each 
casting,  and  also  opposite  the:  reaction  dia- 
phragms, but  small  depressions  at  other  parts 
of  the  surface  are  permitted. 

The  adjustment  of  the  wedge-shaped  plates 
between  the  castings  and  the  sides  of  the 
structural  frame  is  somewhat  difficult,  and 
many  of  the  bolt  holes  have  to  be  reamed 
from  the  inside  of  the  leaf.  After  the  leaf  is 
in  correct  position  on  the  pintle,  with  the 
bearing  plates  loosely  attached  to  the  reaction 
castings,  the  final  adjustment  of  the  plates  is 
made.  For  the  quoin  end  this  is  done  by  plac- 
ing the  leaves  in  their  correct  closed  position 
against  the  sill  and  then  forcing  the  several 
bearing  "plates  against  the  fixed  plates  in  the 
hollow  quoin.  This  is  done  by  means  of  the 
bolts  which  fasten  the  plates  to  the  castings 
and    of    small    temporary    bolts    or    jacks    at- 


wide-open  position  and  the  plates  babbited 
through  holes  in  their  faces.  It  may  be  noted 
that  there  is  sufficient  room  for  adjusting  the 
bolts  when  the  leaves  are  closed,  and  also 
that  the  bearing  is  accessible  for  pouring  the 
babbitt  and  for  possible  future  renewal  of  the 
bearing  plates  when  the  leaves  are  wide  open. 


adjusted  in  the  early  morning,  when  the  tem- 
perature is  lowest  and  the  gates  are  at  a 
uniform  temperature  in  all  their  parts.  It 
was  expected  to  adjust  the  bearings  at  the 
mit^  posts  in  the  same  way  by  bring:ing  the 
two  leaves  into  a  correct  closed  position  and 
pressing  the  bearing  plates  against  each  other 
by  means  of  jacks.  The  variations  in  the 
lengths  of  the  leaves  from  temperature 
changes,  even  within  a  very  short  period  of 
time,  have  made  it  necessary  to  abandon  this 
method.  It  also  proved  difficult  to  hold  the 
tops  of  the  leaves  in  a  fixed  position  with 
reference  to  each  other.  The  method  which 
seems  to  give  the  best  results  is  to  close  the 
leaves,  bring  the  plates  at  the  top  and  bottom 
into  contact,  and,  after  fixing  them  in  that 
position,  to  open  the  leaves  and  adjust  all  the 
bearings  on  each  miter  post  to  a  true  line 
between  the  top  and  bottom.  This  is  done  by 
the  use  of  the  nne  wires  and  the  adjusting 
bolts,  and,  after  babbitting,  the  gates  are 
brought  together,  so  that  irregularities  may 
be  observed  and  corrected  by  grinding.  In  or- 
der to  counteract  possible  slight  drooping  of 
the  leaves,  it  may  prove  best  to  use  a  small 
spacer  between  the  two  bearings  at  the  top 
when  first  adjusting  the  top  plates  at  the  miter 
posts. 

The  adjustment  of  the  timber  at  the  sill 
is  made  after  the  miter  and  quoin  bearings 
are  completely  finished.  These  timbers  rest 
in  castings  with  a  space  about  1  in.  wide  for 
grouting.  Hence  they  can  readily  be  pressed 
against  the  gate  leaves  when  they  are  closed, 
bolted  fast,  and  afterwards  grouted. 

The  final  work  is  the  testing  of  the  leaf  for 
watertightness.  In  order  to  do  this,  it  is 
blocked  up  securely  and  the  entire  air  cham- 
ber filled  with  water,  the  manshaft  being  also 
filled  to  the  too  of  the  leaf,  eiving  a  head  at 
the  bottom  equal  to  the  full  height  of  the  gate. 
Any  leaks  along  the  calked  seams  or  at  the 
rivets  are  at  once  corrected  by  calking.  The 
tightness  of  the  bulkheads  subdividing  the  air 
chambers  is  afterwards  tested  by  successively 
emptying  the  several  compartments,  thus  ex- 
posing the  bulkheads  to  one-sided  pressure. 
The  leaves  so  far  tested  have  shown  but  very 
few  and  unimportant  leaks,  so  that  the  gates 
were  made  absolutely  watertight  in  a  few 
hours. 

The    testing   of   the    downstream    sheathing 
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Fig.    4 — Adjustable    Roller    Base   for    Main    Columns   of    Erecting    Frames. 


\  verv  close  adjustment  has,  in  the  man- 
ner just  mentioned,  been  made  in  the  case 
of  the  first  two  gates  so  far  finished.  It 
should   be   added   that   the   leaves   are   always 


above  the  air  chambers  cannot  be  undertaken 
until  the  locks  are  filled  with  water,  so  that 
the  leakage  on  the  downstream  side  may  be 
observed  and  errors  corrected. 
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Methods  and  Cost  of  Barge  Construc- 
tion of  Creosoted  Lumber  at  U.  S. 
Boatyard,  Fountain  City, 
Wis. 

Contributed  by  Principal  Assistant  Engineer  C. 

W.  Durham  and  A.  E.  Hageboecls,  Inspector 

in   Charge   of   Creosoting  Operations 

Roclv  Island  District,  U.  S. 

Engineers. 

Material.— -The  lumber  chiefly  used  at  Foun- 
tain City  in  the  construction  of  barges,  in- 
cluding also  the  hulls  of  quarterboats,  office- 
boats,  and  pontons,  is  Douglas  fir,  all  of  which 
is  given  a  creosote  pressure  treatment,  ex- 
cept the  bottom  plank  and  the  three  top 
strakes  of  the  solid  bulkheads.  The  creosoted 
lumber  has  been  all  framed  and  treated  at 
Sandstone,  Minn.,  in  transit  from  the  Pacific 
coast,  and  arrives  at  the  boatyard  ready  to 
be  assembled.  All  timbers  and  plank  are 
first  framed  at  the  treating  plant,  and  then 
creosoted  under  pressure  with  10  lbs.  of  creo- 
sote oil  per  cubic  foot  of  timber.     The  fram- 


back  of  each  surmark,  and  the  other  two  are 
placed  so  as  to  divide  equally  the  remaining 
space.  The  surmark  is  the  line  of  the  bot- 
tom ends  of  gunwales,  stringers  and  bulk- 
heads where  the  rake  begins  to  rise.  The 
timbers  are  then  transferred  by  hand  from 
the  tram  cars  to  the  skids.    The  several  pieces 


anil  also  furnishes  a  good  floor  to  work  on. 
The  timbers  for  the  three  initreated  top 
strakes  of  the  bulkheads  are  now  framed  and 
delivered  to  the  barge ;  then  the  timbers  for 
the  three  top  strakes  of  the  gunwale  arc  col- 
lected from  the  piles  and  also  delivered  to 
the  barge.     These  timbers  are  moved  by  hand 


t{l 

1  ^  1 

"  1 

I.I 

1    ol 

D      ( 

|y  1 

I'l 

1  °  i 

I. 

Fig.  A — Sketch  Showing  Location  of  Bolts  and  Spikes    in    Bottom    Planks. 

(Spikes  indicated  by  crosses;  bolts  Indicated  by  circles.) 


of  each  strake  are  then  bolted  together.  The 
first  plank  back  of  the  surmark,  which  may 
be  called  the  surmark  plank,  is  then  spiked 
in  place  so  that  the  outer  edge  of  the  plank 
is  on  the  same  line  as  the  surmark.  Erection 
coinmences  at  one  end  of  the  barge.  The 
bottom  strakes  of  the  bulkheads  and  the 
stringers  are  now  placed  in  position  and 
spiked  to  the  surmark  plank  so  that  the  sur- 
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ing  before  treatment  insures  a  good  penetra- 
tion at  the  ends  where  decay  usually  com- 
mences. It  is  noted  that  the  bottom  plank 
of  barges  rarely  decay,  or  the  bulkheads,  ex- 
cept the  bottom  strake  and  the  3%-in.  filler 
strip  at  the  top,  so  that  these  parts  are  not 
given  the  creosote  preservative  treatment. 

Labor  Force. — The  regular  labor  force  for 
building  barges  consists  of  1  foreman,  1  time- 
keeper, 1  stationary  engineer,  4  carpenters,  2 
calkers,  and  7  laborers.  Carpenters  and  calk- 
ers  are  paid  $2.50  and  laborers  $1.50  per  day 
of   eight  hours. 

Details  of  Construction. — For  handling  tim- 
bers which  are  carefully  sorted  and  piled  in 
the  yard,  a  very  efficient  hoist  has  been  in- 
stalled on  the  corner  of  the  saw  mill,  as 
shown  by  Fig.  2.  Tlie  lumber  piled  within 
the  radius  of  this  hoist  is  very  economically 
handled.  The  remainder  of  the  stock  in  the 
\ard  is  moved  by  hand  on  tram  cars. 

.\11   timbers    for   the   bottom  strakes  of   the 


Fig.   1 — Structural   Barge  tor   Upper  Mississ- 
ippi   River    Improvement. 

mark  line  on  each  strake  coincides  with  the 
outside  edge  of  this  plank.  While  putting 
on  the  bottom,  the  several  strakes  are  held 
in  line  by  four  planks  temporarily  spiked  16 
ft.  apart.  As  it  is  necessary  to  hold  the 
planks  firmly  against  the  gunwales,  and  firm- 
ly against  each  other  while  being  spiked  in 
place,  a  simple  but  efficient  device  is  used, 
consisting  of  the  usual  block  and  U-bolts  and 
two  timbers  3x16  ins.  x  20  ft.  placed  on  edge 
across  the  bottoin  of  one  surmark  plank  to 
the  bottom  of  the  first  temporary  plank,  and 
about  12  ins.  inside  of  each  gunwale.  The 
two  timbers  3.x0  ins.  x  20  ft.  placed  on  edge 
tical  props  or  shores.  A  crew  of  one  carpen- 
ter and  four  laborers  then  proceeds  as  fol- 
lows :  The  carpenter  and  two  laborers  wedge 
three  planks  in  position  and  start  the  spikes 
and  nails  with  a  maul,  after  which  the  other 
two  laborers  follow  with  a  large  air  hammer 
driving  the  spikes  and  nails  home.  Each 
bottom  plank  receives  ten  bolt  spikes  and 
fifteen  wire  nails,  arranged  as  shown  by 
Fig.  4. 
.\fter  the  first  set  of  three  planks  has  been 


Fig.   2— Hoist  for   Handling    Barge   Timbers. 

I'unwales  are  first  collected  from  the  piles 
and  in  one  delivery  moved  on  tram  cars  to 
the  site  of  erection,  where  four  cross  skids 
have  previously  been  laid  and  leveled  as 
shown   bv   Fig.   3,   so   that   one   plank   is   just 


Fig.  3 — View  Showing  Cross  Skids  for  Barge 
Erection. 

spiked  in  place,  the  calkers  begin  calking 
the  bottom.  This  method  of  putting  the  bot- 
tom on  as  soon  as  the  first  strakes  are  in  po- 
sition makes  it  possible  for  the  calkers  to 
work  on   the  barge  while  it  is-  being  erected, 


from  pile  to  car  to  barge,  where  they  are  tem- 
porarily placed  on  the  bottom.  The  drift  bolt- 
ing and  fastening  of  gunwales  and  bulkheads 
are  then  commenced  and  proceed  without  in- 
terruption. The  end  gunwale  timbers  on  op- 
posite sides  of  the  second  strake  are  tempo- 
rarily held  in  place  by  large  clamps  as  shown 
by  Fig.  5.  These  clamps  are  very  powerful 
and  at  the  same  time  are  comparatively  light 
and  easy  to  handle.  The  two  end  bulkhead 
timbers  of  the  second  strake  are  temporarily 
held  in  place  by  means  of  U-bolts.  In  the 
meantime,  one  laborer  begins  boring  holes 
for  drift  bolts  with  a  large  air  drill;  another 
laborer  follows  with  an  air  hammer  driving 
the  bolts  in  place  (Fig.  b).  These  two  ma- 
chines are  kept  busy  during  the  entire  time 
of  the  drift  bolting  of  gunwales  and  bulk- 
heads. By  the  time  the  end  gunwale  and  bulk- 
head timbers  are  bored  for  drift  bolts,  the 
center  timbers  of  the  same  strake  are  fast- 
ened and  clamped  in  position.  The  men  op- 
crating  the  air  machine  stand  on  a  light  plank 
placed  crosswise  as  shown  in  Fig.  o.  in  which 
position  a  man  can  work  to  much  better  ad- 
vantage than  when  standing  on  the  edges  of 
a  6  or  4-in.  timber,  and  also  without  risk 
of  falling. 

.'\11  joints  for  gunwales  and  bulkheads  are 
"butt"  and  made  with  mild  steel  plates ;  lo- 
in, plates  are  used  for  ]6-in.  timbers,  and  11- 
in.  plates  for  12-in.  timbers.  The  plates  are 
bought  with  holes  punched  as  in  Fig.  •'. 

Each  plate  is  fastened  with  eight  %-in. 
carriage  bolts  with  a  %-in.  washer  under  the 
head.  The  joints  of  the  bottom  and  top 
stringers  are  scarfed,  each  joint  being  fast- 
ened with  three  %-in.  bolts  having  a  %-in. 
washer  between  timber  and  nut. 


Pig.  5 — View  Showing  Air  Boring  Machines 
and   Holding  Clamps. 
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spacing  somewhat  on  account  of  joint  fast- 
enings. To  insure  a  tight  fit.  all  holes  are 
bored   1/16-in.   small. 

A  summary  by  strakes  of  the  number  of 
bolts,  length  in  inches  of  each  bolt  and  total 
length    in    feet,    is    given    in    Table    I,    which 


ten  boat  spikes  and  two  wire  nails  as  shown 
hy   Fig.  8. 

When  the  bulkhead  risers  are  up,  the  3%x 
4-in.  filler  strips  for  the  deck  crowning  are 
spiked  in  place  with  6-in.  wire  nails.  The 
gunwales   are  then  lined  up  and  made  paral- 


The  bottom  and  gunwale  seams  are  calked 
with  two  threads  of  oakum;  the  rakes,  chime 
seams  and  butts  with  one  thread  of  oakum 
and  one  thread  of  cotton. 

The  Fountain  City  yard  has  a  very  good 
force    of    mechanics   and    laborers.      As    most 


Fig.    6 — Sketch    of    Steel    Splice    Plates. 

shows    also    the    weight.      The    weights   given 
are  not  actual,  but  commercial. 


TABLE   I.— DRIFT   BOLTS. 

Length,  Total 

Location.  Number.       inches,     length,  feet 

2d   strake    60  21 

do   2  IS  lOS 

3d  strake 58  32 

do   4  21  162 

•4th  strake 60  32 

do   56  21  238 

Total    240  528 

Lbs. 
Gunwales,    528   ft.    %    in.   round   iron   at   1.5 

lbs.  per  ft 702 

Bulkheads,  528  ft.   %  in.   round  iron  at  1.04 
lbs.   per  ft 549 

Total   weight    1,341 


While  the  two  men  with  the  air  machines 
are  finishing  the  boring  and  driving  the  bolts 
in  the  top  strake,  a  carpenter  and  two  la- 
borers begin  to  bolt  the  six  timberheads  (oak) 
and  sixteen  gunwale  clamps  in  place.  The 
four  end  timberheads  each  carry  five  %-in. 
bolts,  the  two  center  timberheads  four  %-in. 
bolts,  and  the  clamps  four  %-in.  bolts.  These 
pieces  are  located  as  shown  in  drawing  (Fig. 
1).  Opposite  timberheads  are  connected  by 
%-in.  bolts  with  turnbuckles  and  large  end 
nuts  countersunk  running  across  the  barge. 

After  the  drift  bolting  of  gunwales  and 
bulkheads  is  completed,  the  "risers"  and  head- 
blocks  are  put  in  place,  and  the  rake  timbers 
and  futtocks,  as  also  shown  in  drawing.  The 
corner  knees  are  now  framed  somewhat  dif- 
ferently from  those  shown  in  drawing  so  as 
not  to  cut  away  so  much  of  the  timber  on 
"the  side  where  most   needed.     The  heads  of 
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Fig.     7 — Sketch     Showing     Arrangement     of 
Drift  Bolts. 


bolts  are  made  flush  with  the  Corner  band, 
which  is  G  ft.  .x  4  ins.  x  %  in.  iron.  On  the 
curve  part  of  the  rake  one  plank  at  a  time 
is  wedged  in  place  and  spiked ;  on  the  strake 
part   two   planks.      Each    rake   plank    contains 


Fig.  8 — Sketch  Showing  Location  of  Bolts  and  Spikes    in  Rake  Planks. 

(Spikes  indicated  by  crosses;  bolts  indicated  by   circles.) 


lei.     Eight   deck    planks   are  then   temporarily 
spiked  across  the  barge  to  hold  gunwales   in 
line,  as  shown  by  Fig.  9. 
The  transverse  bracing  also  shown  by  Fig. 

TABLE  II.— STATEMENT  SHOWING  AVER- 
AGE COST  OF  STANDARD  100  FT.  X  20  FT. 
X  4.7  FT.  BARGES  BUILT  AT  U.  S.  BOAT- 
YARD, FOUNTAIN  CITY,  WIS. 

(10-lb.  pressure  treated.) 
Lumber: 

28.053  ft.  B.M.  fir  (f.  o.  b.  Pacific  Coast), 

$10.90  per  M %    305.78 

20,301    ft.    B.M.    fir,    creosoting,    framing 

and  piling,  $16.50  per  M 334.97 

20,301    ft.    B.M.    fir,    freight    (via    Sand- 
stone),   110.40  per  M 211.13 

7,752  ft.  B.M.  fir.  freight,  untreated,  $8.34 
per  M.    (direct) 68.65 

Cost  of  lumber $  920.53 

Hardware    94.04 

Oakum  and  cotton 19.22 

Sundries    24.08 

Charge  for  use  of  plant 10.00 

Labor   387.66 

Total    $1,455.53 

1  consists  of  five  sets  of  double  diagonal 
braces,  six  in  a  set ;  from  gunwale  to  bulk- 
head on  both  sides  and  from  bulkhead  to 
bulkhead. 

After  the  deck  stringers  are  in  place,  the 
deck  is  put  on.  To  move  the  deck  plank  from 
the  tram  cars  to  the  top  of  the  barge  re- 
quires the  use  of  three  laborers  as  it  is  now 
done.  A  power  hoist  might  prove  economical 
for  the  purpose.  When  the  plank  are  placed 
on  top  of  the  barge,  the  work  of  laying  the 
deck  starts  at  one  end,  the  plank  being  firmly 
wedged  while  being  spiked  in  place.  Each 
deck  plank  receives  eighteen  6-in.  wire  nails, 
as  shown  by  Fig.  10. 

.•\fter  laying  the  deck,  the  stanchions  are 
toe-nailed  in  place  with  four  20d.  wire  nails 
in  each.  As  stated  above,  two  calkers  begin 
as  soon  as  the  first  three  bottotn  planks  have 
been  spiked  in  place,  but  two  men  cannot  keep 
up  with  the  construction  crew  and  a  third 
calker  or  a  carpenter  puts  in  a  portion  of 
his  time  on  that  work. 


smith  work  is  done  by  one  of  the  carpenters. 
One  of  the  laborers  acts  as  a  supply  man, 
wJiose  duty  it  is  to  deliver  all  material,  ex- 
cepting lumber,  to  the  barge  as  it  is  needed. 


TABLE  III.— BILL  OF  IRON  AND  STEEL. 
No.     Kind.  Size,  ins. 

28  drift    bolts %xl2 

16  drift    bolts %xl4 

14  drift     bolts ?ixl6 

16  drift    bolts ^4xlS 

160  drift    bolts »4x:'ii 

160  drift    bolts 3^xJ2 

320  drift    bolts ^4X30 

3  pieces  (for  tie  rods) %x20  ft. 

32  drift  bolts  (heads  c.  s.  and  oval,  cor- 
ner bands)    ^4x  8 

10  carriage  bolts  (futtocks    and    corner 

knees)    %xlO 

64  carriage  bolts  (gunwale  clamps)   %xl2 

6  carriage  bolts  (futtocks)    %xl2% 

12  carriage  bolts  (futtocks)    %xl3% 

46  carriage  bolts  (timberheads)     %xl4V4 

4  carriage  bolts  (corner  knees) ?ixl6 

4  carria.ge  bolts  (corner  knees) %xlS 

4  carriage  bolts  (corner  knees) %x24 

160  carriage  bolts  (gunwale   splices) *ix  7 

63  carriage  bolts  (stringer   splices) %x  6% 

160  carriage  bolts  (bulkhead  splices) ?ix  5 

16  carriage  bolts  (hatches)    i^x  8 

250  iron  washers  for  1-ln.  bolts,  40  lbs.,  all  inside 

splices. 
221  iron   washers   for   *4-ln.   bolts,   22  lbs.,   under 
all  nuts  (except  for  plates). 
24  iron  washers  for  14-in.  bolts,  1  lb,,  hatches. 
1  piece  steel,  Vz,  In.  by  8  ft.,  for  hatch  rings. 
4  pieces  steel,  H  in.  by  6  in.  by  G  ft.,  for  corner 

bands,  245  lbs. 
3  turnbuckles,  R.  &  L..  with  1-ln.  stubs. 
308  boat  spikes,   V4x6H   Ins.,   for  rakes,  gunwale 

and  solid  bulkhead,  40  lbs. 
2,470  boat  spikes,  14x6  Ins..  for  bottom  and  ends 

of  deck  planks  (288  lbs.). 
1,372  wire    spikes.    6    Ins.,    for    deck    plank    and 
posts  (138  lbs.). 
24  pieces  steel,  5/16  in.  by  11   in.  by  3  ft.,   S41 
lbs.,   splice  plates. 
8  pieces  steel.  5/16  in.  by  15  ins.  by  3  ft.,  383 
lbs.,  splice  plates. 
OaUum,  200  lbs. 


and  report  to  the  office  quantities  taken  from 
stock.  He  also  cuts  the  drift  bolts  and  acts 
as  a  blacksmith's  helper,  when  so  needed, 
of  them  have  been  employed  at  the  yard  for 
a  long  time,  they  are  familiar  with  the  work 
and  go  ahead  without  detailed  instructions, 
and  thus  good  progress  is  made.    The  black- 


TABLE 

IV.— BILL  OF  LUMBER  FOR  ONE 

STANDARD 

BARGE   100   FT.    BY   20   FT. 

BY   4   FT. 

7  INS. 

Ust  A- 

-To  be 

creosoted  in 

transit. 

Size. 

F.B.M. 

Grade. 

Surface. 

Name. 

9 

12x12—20 

4.80 

No. 

1  com. 

S4S 

Headblock. 

1 

6x20—12 

120 

No. 

1  com. 

S4S 

Corner    knee. 

3 

6x16—40 

960 

Sel. 

com. 

S4S 

Gunwales   (one   extra). 

6x16—30 

480 

Sel. 

com. 

S4S 

Gunwales. 

o 

6x16—22 

352 

Sel. 

com. 

S4S 

Gunwales. 

3 

6x14—18 

378 

No. 

1  com. 

S4S 

Rake  timbers. 

12 

6x12—40 

2880 

Sel. 

com. 

S4S 

Gunwales  (2  extra). 

2 

6x12—34 

408 

Sel. 

com. 

S4S 

Gunwales. 

'} 

6x12—26 

312 

Sel. 

com. 

S4S 

Gunwales. 

*> 

6x12—20 

240 

No. 

1  com. 

S4S 

Gunwale  risers. 

2 

6x12-18 

216 

Sel. 

com. 

S4S 

Gunwales. 

2 

6x12—16 

192 

Sel. 

com. 

S4S 

Gunwales. 

1 

6x10-18 

90 

No. 

1  com. 

S4S 

Futtock. 

17 

6x  6—24 

1224 

No. 

1  com. 

S4S 

Stringers  and   clamps   (2   extra). 

9 

6x  6—22 

594 

No. 

1  com. 

S4S 

Stringers. 

6 

6x  6—20 

360 

No. 

1  com. 

S4S 

Stringers. 

3 

4x16—40 

640 

No. 

1  com. 

S2E 

Bulkheads  (one  extra). 

9 

4x16—30 

320 

No. 

1  com. 

S2E 

Bulkheads. 

9 

4x16—22 

235 

No. 

1  com. 

S2E 

Bulkheads. 

o 

4x16—20 

213 

No. 

1  com. 

S2E 

Bulkhead  risers. 

1? 

4x  6—14 

476 

No. 

1  com 

Rough 

Braces  (2  extra). 

4x  4—20 

187 

No. 

1  com. 

S2E 

Bulkhead  filler  (1  extra). 

34 

4x  4—12 

544 

No. 

1  com. 

Rough 

Stanchions  and  steps. 

116 

3x12—20 

6960 

Sel. 

com. 

S1S2E 

Deck  plank. 

36 

3x  8—20 

1440 

Sel. 

Totals. 

com. 

S1S2E  (out) 

Rake  plank. 

287 

20,301 

List  B— Untreated  and  shipped  direct  to  boatyard. 

in 

4x12—40 

1600 

No. 

1  com. 

S2E 

Bulkheads. 

9 

4x12—34 

272 

No. 

1  com. 

S2E 

Bulkheads. 

9 

4x12—26 

208 

No. 

1  com. 

S2E 

Bulkheads. 

9 

4x12-18 

144 

No. 

1  com. 

S2E 

Bulkheads. 

9 

4x12—16 

128 

No. 

1  com. 

S2E 

Bulkheads. 

90 

3x12—20 

5400 

Sel. 

com. 

S1S2E  (out) 

Bottom  plank. 

108 

7752 

Totals. 

December  18,  1912. 
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The  saw  mill  frames  and  cuts  all  the  untreated 
lumber  to  proper  shape  and  lengths.  All 
sorts  of  boat  repairs  and  the  building  of 
many  kinds  of  plant  are  carried  out  at  this 
yard,  so  that  saw  mill,  machine  and  black- 
smith  shop   are   well   employed. 

The    bills    of    materials    used    and    the    av- 


Fig.     9— View     Showing     Barge     Ready     for 
Deck   Stringers  and   Planks. 


erage  costs  of  100x20.\4.7-ft.  barges  are 
shown  in  Tables  II  to  IV. 

Referring  to  Table  II.  if  the  barge  were 
built  of  untreated  lumber,  there  would  be  a 
saving  of  $314.67  creosoting  plus  $41.82  freight 
or  a  total  of  $356.49.  so  that  such  a  barge 
would   cost   about   $1,100. 

To  private  parties,  the  freight  would  cost 
about  $70  additional  per  barge.  The  weight 
of  untreated  Dou.glas  fir  is  about  2,800  lbs. 
per  M.  feet  B.  M.,  and  the  creosoted  fir 
about  .8,000  lbs.  The  United  States  has  the 
advantage  of  land  grant  half  rates  from  the 
Pacific  coast  to  St.   Paul. 


Piling  Materials  and  Treatment  in  For- 
eign Countries. 

Reports  from  various  United  States  con- 
suls as  to  the  timbers  and  methods  of  treat- 
ment used  for  piling  in  foreign  countries  ap- 
pear in  the  "Daily  Consular  and  Trade  Re- 
ports," from  which  we  abstract  the  following: 

In  the  West  Indies  native  hardwoods  and 
Americnn  spruce  and  pine  and  used.  The 
native  hardwoods  receive  no  treatment  and 
last  from  12  to  1.5  years.  The  American  pine 
is  generally  treated  with  an  injection  of  creo- 
sote. Cement  coating  is  now  being  uscl  and 
during  the  past  year  Avenarius  Carbolineum 
h.is  been  used.  In  Haiti  piling  of  Latania 
palm  ha=  remained  in  good  condition  for  3.5 
years.  The  only  treatment  necessary  is  to 
cap  the  top  with  cement  to  prevent  the  water 
from  entering  the  heart  of  the  pile.  The 
scarcitv  of  tb'=  timber  and  difficulty  of  trans- 
portation prohibits  its  use  to  any  extent. 


In  Trmidad,  greenheart  and  "pouri''  are 
used,  protected  from  marine  borers  by  a  4-in. 
coating  of  concrete. 

In  Venezuela  native  woods  are  used  and 
are  coated  with  tar  or  encased  in  copper  sheet- 
ing. The  latter  method  is  seldom  used  be- 
cause of  the  expense.  One  native  wood,  the 
curanre,  is  claimed  to  last  indefinitely  be- 
cause of  an  oil  contained  in  the  fiber,  but  it 
lias  not  been  sufficiently  tested  as  yet.  In 
.Mexico,  Douglas  fir  and  the  coquito  palm  are 
used  with  a  treatment  of  creosote,  carboli- 
neum, or  felt  or  copper  sheathing.  The  creo- 
soted timber  lasts  about  three  or  four  years, 
the  carbolineum-painted  from  one  to  two 
years,  and  the  sheathed,  as  long  as  the  cov- 
ering remains  intact.  In  the  Tampico  district 
Texas  pinejs  used,  treated  with  creosote. 

At  Vancouver,  B.  C,  Douglas  fir  piles  un- 
treated last  only  from  one  to  three  years,  be- 
cause of  the  teredo.  When  treated  the  life 
15  about  10  to  18  years.  Three  methods  of 
ireatmert  are  used.  One  is  creosotina;  an- 
'ither  chloride  of  zinc,  driven,  at  a  pressure 
of  150  lbs.,  into  the  wood  from  retorts:  the 
third  method  is  to  wrap  the  piles  with  a 
chemically-treated  paper  or  with  copper, 
w^hich  is  tacked  or  wire-bound  to  the  pile.  A 
wood  from  Australia  known  as  "turpentine" 
is  used  and  will  last,  untreated,  for  20  years 
or  more,  but  is  very  expensive. 

In  Trieste  harbor,  Austria,  where  marine 
borers  abound,  timber  piling  is  little  used. 
Cement  and  concrete  take  its  place  wherever 
possible.  The  woods  used  are  fir.  pine,  larch 
and  oak.  The  top  part  of  the  pile  down  to 
the  mud  line  is  covered  with  zinc  sheeting 
nailed  on,  then  soldered.  The  teredo  does 
not  afi^ect  the  pile  below  the  mud  line. 

In  Copenhagen  harbor,  Denmark,  Pome- 
ranWn  nine  and  long-leaf  yellow  pine  are 
used.     Treated  posts  last  from  .30  to  40  years. 


has  not  yet  elapsed  to  show  the  value  of  the 
treatment. 

At  Southampton,  England,  pitch  pine,  Ore- 
gon pine  and  greenheart  are  used.  A  small 
amount  of  Tasmanian  blue  gum  has  given 
good  results.  The  usual  tririin.en-.  is  the  in- 
jection of  creosote.  The  .  and  blue 
gum  are  not  treated.  Re:  iicrcte  is 
coming  into  use;  it  has  not  ^ct  ^ecn  found 
injured  by  salt  water. 

.•\long  the  seacoast  of  France  •'•  ■  ■'-  are 
of  teak  or  Guiana  greenheart.  u  uted 

with  three  or  four  coats  of  tar  ..  .:..  ;njec- 
tions  of  creosote.  In  some  instances  the  piles 
are  covered  with  an  armour  formed  by  flat- 
topped  nails  driven  close  together.  All  per- 
manent FVench  works,  however,  are  con- 
structed entirely  of  stone. 

At  -Amsterdam,  Holland,  fir  and  pitch  pine 
piles  arc  known  to  be  3u0  to  4""  '•■■'«  old. 
They   are   protected    from   mar  =    by 

driving  in  nails  with  very  larj;.  -o  as 

to  give  the  piHng  an  iron  coating.  This  coat- 
ing is  then  transformed  by  the  water  into 
a  layer  of  rust  which  protects  the  wood  from 
the  pile  worm.  This  process  is  repeated  every 
15  years.  Some  piles  are  treated  with  creosote 
or  carbolineum. 

Pine  piles  are  used  in  some  parts  of  the 
Black  sea  where  salinity  is  slight,  and  on  the 
.Azof,  Russia,  and  they  last  from  30  to  40 
years.  Oak  piles  are  longer  lived,  but  the 
cost  is  prohibitive.  In  places  where  the  salin- 
ity is  high  the  piles  do  not  last  longer  than 
three  years,  because  of  the  teredo.  The  most 
effective  treatment  is  with  oil  of  creosote, 
but  this  is  costly  because  the  production  of 
creosote  in  south  Russia  is  limited. 

In  South  .Africa,  at  Durban,  Natal,  Oregon 
pine,  turpentine,  jarrah  and  blue  gum  timber 
is  used.  External  coatings  of  cement  mortar 
have  proved  sufficient  protection  from  marine 
borers,  but  sometimes  crack. 


i_l E—l L2J E_; Lil e_i E_ 


Fig,   10 — Sketch   Showing   Arrangement   of   Nails   in   Deck  Planks. 


The  exposed  portions  are  painted  yearly  wijh 
Finland  tar  or  Carbolineum.  Post  worms  are 
\ery  numerous  and  piling  must  be  treated. 
.A  coating  of  "Soter"  (.Avenarius)  is  put  on 
the  piling  first,  then  the  submerged  portion  is 
entirely  covered  with  iron  sheathin.g.  The 
inside  of  the  iron  is  coated  with  tar.  This 
iron  covering  will  wear  out  with  rust  in  10 
or  12  years  but  the  piling  becomes  soaked 
with  iron  oxide,  and  will  resist  post  worms. 
Srme  experiments  have  been  made  with  creo- 
soting the  submerged  parts,  but  sufficient  time 


Timber  used  in  .Australia  includes  turpen- 
tine and  eucalyptus.  Melbourne  waters  are 
free  from  teredo  and  no  preservative  meas- 
ures are  used.  .At  Sydney,  where  teredo 
abound,  turpentine  piles  driven  with  bark  in- 
tact are  not  attacked,  but  eucal>-ptus  must  be 
sheathed  either  with  Muntz  metal  or  rein- 
forced concrete.  .At  Hobart  tarring  with  sub- 
sequent charring  and  a  second  heavy  coat 
of  tar  is  used.  These  waters  arc  comparatively 
free  from  teredo.  Muntz  metal  sheathing 
will  protect  limber  for  about  2'^  years. 
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The  Latest  Estimate    of    Work   Com- 
pleted and  to  Be   Done  on  the 
Panama  Canal. 

A  supplementary  estimate  of  work  that 
must  be  done  before  the  Panama  Canal  is 
completed  has  been  made  as  of  Nov.  1,  1912, 
and  is  summarized  in  the  "Canal  Record  as  in 
Tables  I  and  II.  The  original  estimate  is  that  of 
December,  1908,  and,  according  as  new  facts 
have  developed  in  the  work,  this  has  been  re- 
vised from  time  to  time.  There  has  been  an 
increase  in  excavation  since  1908  of  over  36,- 
(MlO.OOO  cu.  yds.;  a  decrease  in  the  amount 
of  fill  for  dams,  a  slight  increase  in  the 
amount  of  concrete  required   for  the  lock.s. 

The  changes  in  the  amount  of  excavation 
on  various  parts  of  the  canal  are  shown  by 
Table  I.  The  gradual  increase  in  the  esti- 
mated excavation  in  the  .Atlantic  Division  is 
due  to  the  silting  of  the  sea  level  channel  be- 
tween Limon  Bay  and  Gatun  Locks.  This 
has  been  greater  than  w^as  anticipated,  and 
the  addition  of  about  5,500,000  cu.  yds.  since 
1908  is  due  to  this  cause,  and  to  about  600,000 


cu.  yds.  more  of  dredging  excavation  at  Gatun 
Locks  than  was  estimated. 

In  the  Central  Division  the  increase  of  16,- 
600.000  cu.  yds.  is  due  almost  entirely  to  the 
development  of  the  slides  in  Culcbra  Cut,  and 
their  gradual  increase  as  the  work  advanced 
is  indicated  in  the  table. 


.An  ircrcase  of  12,000,000  cu,  yds.  in  the 
dredging  estimated  for  the  Pacific  Division 
is  due,  about  7,000.000  cu.  yds.  to  the  dredg- 
ing necessary  for  the  Balboa  (ermin.il  hasin 
and  docks,  and  the  balance  to  ■'•     '  i.^de 

necessary  to  maintain   the  char.  -ilt- 

ing.  and  to  hydraulic  cxcavatiun    ••    iiors 

T.\BLE   I— TE.^RI.Y  ESTl.M.\ii;.-^   ■  ■!•    ToT.VL  EXC.W.XTION  FOR  THE   PANAMA  CANAI. 

Divisions.                                                          1909.                          1910.  1911  ,   ISII. 

Atlantic:                                                           Cu.  Yds.                  Cu.  Td».  Cu.  \d».  <  m   Tdx 

.vuaniiL.  3;i.Bl.-.,399                  35,084,291  S5.72:,«T5 

n,.y  .'.■.■;.:....: 9.561.911  s,2ts,054  5,500.147 

Total  73*077,310  43,357,345  47,;:7,S22  i:  :'.;.C<io 

Cu'ilSr7c?t"""'"^ 7S,04:.295  .-;4.1S«,724  S»,444,00S  r" -...no 

Other ir,7o2,19S  12,938,294  _I£.3S7^ 

Total  "89^94,493  !»7,12r..OtS  lOl.'tOl.ISS 

Pacino  Division:  ,,,,  ^..  ,g,  „  ,.  ,,.,^ 

Vry    .'.'.'.'.'.'.'.'.'.'.'■'■'.'■'■■■■.■■■. 5.930,580  O.aSO.lfJ  •■"  "-.T.OOO 

Total    ~41, 794,791  42.'  <'«0 

Grand  total  "mifiSfiisM  Tsi.r.nT.TOi;  I;.  .3:3."7i'  .:::i.0«0 

nTtho  tntnl  nf  'il  .LM  000  thero  remalniKl  to  lie  pxoBvatcd  on  November  1  only  18,S91,0Oi>- In  ih« 
Atl?ntl?  Division  6,7i4;o6o  en    yds.;   Cintral  DlvUlon,  7,549,000  cu.  yd..;  P.cinc  blvl.lon.  14.12lt.000. 
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TABLE  II— SHOWING.  AS  OF  NOV.  1,  1912.  THE  WORK  COMPLETED  AND  REMAINING  TO  BE 

DONE   ON   THE    PANAMA  CANAL.- 


Division  and  Description. 

Atlantic  Division: 

Dry  excavation — 

Channel  and  accessories 

Gatun  dam,  spillway,  and  accessories. 

Gatun  locks  and  accessories 

Power  house 


Total     

Wet  excavation — 

Channel  and  accessories 

Gatun   dam    

Gatun  locks  and  accessories. 

Total     

Filling  dams  and  levees — 

Gatun   dam,    dr.v 

Gatun  dam,   hydraulic 

Mindi  levee   

Cano   saddle    


Total    

Back  fill— 

Gatun  locks 

Gatun  power  house. 
Gatun   spillway    . , . . 


Total    

West  breakwater   

Concrete — 
Gatun  dam  and  spillway. 

Gatun  locks 

Gatun  power  house 


Total     

Total  excavation 

Total  till   

Total   breal\Water   (Colon). 
Total  concrete 

Central  Division ; 

Excavation — 

Dry    

Wet    


Total    

Concrete   

Pacific  Division: 

Dry  excavation — 
Pedro  Miguel  locks  and  dams. 

Channel   

Miraflores  locks  and   dams.... 
Balboa  terminals   


Total     

Wet  excavation — 

Channel  and  accessories,  dredges 

Channel  and  accessories,  monitors. . . 
Miraflores  locks  and  dams,  dredges.. 
Miraflores  locks  and  dams,  monitors. 
Balboa  terminals    


Total    

Filling  dams — 
Pedro  Miguel  dam    dry.... 

Miraflores  dam,   dry 

Miraflores  dam,  hydraulic. 


Total     

Back   fill- 
Pedro  Miguel  locks  and  dams. 

Miraflores  locks  and  dams 

Balboa  terminals 

Total 

Concrete — 

Pedro  Miguel    

Miraflores     

Balboa   terminal.'; 


Total     

Total  excavation  . . . , 

Total  fill   

Total  fill   

Grand  totals- 
Excavation     

Fill    

Breakwater   (Colon) 
Concrete    


21,841,000 

2.511,000 

'25,666 


1,536,000 

1.227,000 

208,300 

,897,300 

200 

!,10o,800 
,208,000 
1,377,000 
;. 227, 000 
!, 105,800 


98,868,000 


98,868,000 
1,300 


1.312,000 

2,001,000 

2,763,000 

255,000 


6,331,000 

33,830,000 

1,465,000 

652,000 


606,000 


36,553,000 

641,000 

1,400.000 

661,000 


2,149,300 

42,883,000 

5,014.000 

2,149,300 

182,960,000 

29,390,000 

2.227.000 

4.2.16.100 


Total  Performed 
to  Date. 
Cu.  Yds. 
2.196,000 
1.642,000 
4,773,000 
74,000 

Total  Remaining 

to  Be  Performed. 

Estimate  of 

Nov.  1,  1912. 

Cu.  Yds. 

'  '230,666 

Per  cent 
Completed 

100 

100 

95 

100 

8,685,000 

30,728,000 

38,000 

1,757,000 

230,000 
6,484,000 

97 

83 
100 
100 

32.523.000 

10,914,000 

10.729,000 

198,000 

6,484,000 
1,282,000 

S3 

S9 
100 
100 

250,000 
1,532,000 

217,000 


217,000 
694,000 

17,300 
146,430 


163.600 

6.714.0nii 

1,749,000 

694,000 

163.600 


,549,000 


7,549.000 
400,000 


2,638,000 

174,000 

1,168.000 

2,826,000 

4,443.000 
94,000 


6,765,000 


11,302,000 

26,000 
86.000 


624,500 

14,128.000 

2.427,000 

624, .^00 

28,391,000 

4,176,000 

694.000 

1,188,100 


92 

i66 

92 
76 

92 

93 

100 

93 
86 
93 
76 
93 


93 


93 


100 
43 
94 
18 

69 

8S 

94 

100 


96 

94 

100 


2,702,000 

112,000 

96 

741,000 

1,356.000 

215,000 

280.000 

1,060,000 

985,000 

72 
96 
18 

2,312,000 

2.315,000 

50 

876,000 

1,272,800 

500 

27.000 
237,000 
370,000 

97 
85 

at  Miraflores.  Tlie  increase  in  the  dry  exca- 
vation is  due  to  an  addition  of  1,400,000  cu. 
yds.  in  the  Balboa  terminals,  and  the  balance 
in  the  channels  and  locks. 

Table  II  shows  by  items  tlie  work  already 
accomplished  and  how  much  remained  to  be 
done  on  Nov.  1,  1912. 


Portland  Cement  in  Russia. — .\  shortage 
of  Portland  cement  is  felt  in  Russia  at  the 
present  time,  and  building  operations  are  pro- 
ceeding slowdy  because  of  it.  New  works  are 
being  construtced  in  the  Central,  Southern 
and  Baltic  Provinces,  and  the  Moscow  fac- 
tories are  being  enlarged.  There  is  believed 
to  be  a  very  good  field  in  Russia  just  now  for 
the  American  cement  machinery  manufactur- 
er. About  200.000  tons  of  Portland  cement 
are  bein.g  imported  annually. 


Causes  of  Earth  Slides  at  Culebra  Cut, 
Panama,  and  Methods  of  Remedy- 
ing the  Trouble. 

The  slides  which  have  already  occurred  have 
added  several  million  cubic  yards  to  the  orig- 
inal estimates  for  excavation  of  Culebra  Cut, 
and  the  end  of  the  sliding  period  will  not  be 
reached  until  that  estimate  shall  have  been 
swelled  by  several  inillions  more.  The  geo- 
logical conditions  which  give  rise  to  these 
slides,  the  nature  of  the  earth  movements  and 
the  remedies  undertaken  are  reviewed  by  Mr. 
Donald  F.  McDonald,  geologist,  in  the  last 
annual  report  of  the  Isthmian  Canal  Commis- 
sion. We  reprint  the  following  portions  of 
the  review  : 


Geological  Conditions. 

The  oldest  rocks  are  exposed  along  the 
canal  between  Bas  Obispo  and  Empire.  They 
consist  of  an  extensive  basic  meta-conglomer- 
ate  at  Bas  Obispo,  overlain  by  a  series  of 
variegated  volcanic  agglomerates,  tuffs,  lava 
Hows,  plugs,  dikes,  and  volcanic  breccias, 
mostly  of  basic  character,  with  greenish,  light- 
gray,  and  brow-nish-red  tints  predominating, 
and  all  much  faulted  and  sheered. 

The  axis  of,  approximately,  a  .SOO-ft.  down- 
warp  of  the  bedded  rocks  trends  across  the 
canal  near  Gold  Hill.  The  northern  rim  of 
this  sag  is  the  Empire  breccias  and  the  south- 
ern rim  the  basalt  intrusions  and  breccias  near 
Paraiso.  This  downwarp  is  not  now  a  valley, 
for  it  was  later  filled,  or  covered  over,  with  a 
land-deposited  formation  of  very  fine-grained, 
green  volcanic  clay,  and  the  latter  was  in- 
truded by  basalt  and  breccias,  all  to  be  de- 
scribed later. 

The  dow-nwarp  rocks  consist  of  dark,  soft 
and  friable,  thinly  bedded,  carbonaceous  clays 
and  shales,  containing  some  lenses  of  sand, 
gravel,  marl,  and  waterlain  basic  tufif.  The 
thickness  of  this  formation  is  not  accurately 
determinable,  but  is  estimated  at  2.50  ft.  It 
grades  upward  into  the  next  younger  forma- 
tion, which  consists  of  light  gray,  limy  sand- 
stone and  sandy  limestone,  beds  and  lenses, 
3  ins.  to  .?  ft.  thick,  separated  from  each 
other  by  thin  beds  of  friable,  dark-gray  marly 
shale  with,  locally,  considerable  carbonaceous 
matter.  Both  these  formations  show  fossil 
oysters,  gastropods,  pelecypods,  corals,  and 
faraminifera,  all  remains  of  a  marine  fauna 
of  Tertiary,  mostly  Oligoccnc,  facies.  This 
proves  that  they  were  originally  laid  down 
as  sediments  in  the  bottom  of  shallow  es- 
tuaries of  the  sea,  and  as  the  same  fossil 
relations  are  found  all  across  the  Isthmus,  it 
is  evident  that  the  Atlantic  and  Pacific  oceans 
were  joined  at  that  time.  Pyrite  occurs  lo- 
cally in  these  beds  in  very  finely  divided 
form,  and  where  scattered  through  layers  that 
contain  carbonaceous  material  it  has,  on  ex- 
posure of  these  layers  to  the  atmosphere  by 
drilling  or  blasting,  become  oxidized.  This 
atmospheric  oxidation  has  locally  generated 
enough  heat  to  ignite  the  carbonaceous  mat- 
ter and  the  smoldering  of  this  continuing  for 
from  a  few  to  several  weeks,  has  produced  a 
temperature  locally  high  enough  to  ignite 
wood.'  With  the  oxidation  of  all  the  carbona- 
ceous matter  the  rocks  have  gradually  cooled 
oflF.  ■  . 

The  chief  geological  facts  about  these  two 
series  of  bedded  rocks,  then,  are  their  low 
crushing  strength  and  comparative  weakness, 
their  subjectivity  to  weathering  and  erosive 
processes,  and  the  fact  that  they  were  laid 
down  in  the  bottom  of  an  interoceanic  pas- 
sageway which  at  that  geological  time  con- 
nected the  Atlantic  and  Pacific  oceans  across 
where  the  Isthmus  now  stands. 

The  last  marine  bed  of  rock  which  was  de- 
posited is  a  shell  and  coral  limestone,  found  at 
intervals  across  the  Isthmus,  and  locally 
worked  as  a  quarry  for  road  materials  half  a 
mile  northwest  of  Empire  station.  At  the 
latter  place  it  is  really  a  prehistoric  coral  reef, 
for  it  is  there  made  up  chiefly  of  ancient 
coral  forms. 

The  sea  receded  from  this  particular  area 
after  the  shell  limestone  bed  was  deposited, 
for  overlying  most  of  the  above-described 
beds  is  a  land  formed,  or  subaerial  deposit  of 
greenish,  fine-.grained,  basic  volcanic  clay  rock 
over  400  ft.  thickfi  which  fills  the  downwarp 
in  the  marine  beds.  This  formation  locally  con- 
tains lenses  and  beds  of  gravel,  sandstone, 
carbonaceous  and  lignitic  shale  beds  uo  to  4 
ft.  thick,  an  extensive  flow  of  andesitic  lava  20 
ft.  thick  and  a  few  red  beds.  The  whole  for- 
mation is  very  weak,  crumbly,  and  easily 
weathered.  The  lignitic  shales  show  remains 
of  land  plants,  and  prove  that  subaerial  swamp 
conditions  existed  at  certain  periods.  The  red 
beds  are  evidence  that  deposition  lagged  at 
times  long  enough  for  atmospheric  oxygen  to 
alter  what  was  at  that  time  the  surface  layer 


iPor  detailed  statement  of  this  heating  see 
Science.  Mav  3.  1912.  p.  701.  "Heating  of  Local 
Areas  of  Ground  in  Culebra  Cut,"  by  Donald  F 
McDonald. 
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of  green  iron  silicate  into  red  iron  oxide. 
The  successive  number,  five  or  six,  of  these 
red  beds  tells  how  many  old  oxidized  surfaces 
have  been  buried  in  the  making  of  this  one 
formation.  Very  little  bedding,  and  that  only 
local,  IS  discernible  in  these  volcanic  clay 
rocks. 

The  youngest  Isthmian  rocks  are  intrusions, 
dikes,  and  local  flows  of  basalt,  also  masses 
of  volcanic  breccia  and  meta-tuffs.  The  for- 
mer are  hard,  dark  rocks  of  fine  texture  and 
high  crushing  and  tensile  strength,  except 
locally  where  much  jointed.  The  breccia  and 
meta-tuff  masses  are  shattered,  intruded,  and  ' 
somewhat  metamorphosed  crowns  masses 
which  have  been  punched  upward  in  a  cold 
condition  through  several  hundred  feet  of  soft 
overlying  formations  by  intrusions  of  basaltic 
lava.  Gold  Hill  and  Contractors  Hill  are  such 
forced  up  volcanic  masses,  and  the  breccias 
at  Empire  Bridge,  at  Paraiso,  and  at  Office 
Hill,  though  less  conspicuous,  are  also  of  this 
type.  Both  these  hills  were  pushed  up  beyond 
the  stability  of  their  foundations,  and  there  is 
geological   evidence   to    show   that   they   have 
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are  the  appearance  of  cracks  or  fissures  par- 
allel, or  somewhat  oblique,  to  the  trend  of  the 
edge  of  the  steep  slope  of  Culcbra  Cut,  and 
from  a  few  yards  to  a  hundred  yards  or  more 
back  from  it  and  from  each  other.  They  are 
usually  traceable  on  the  surface  of  the  ground 
for  several  hundred  yards,  and  gradually 
widen  out  to  form  perpendicular  crevasses 
several  inches  wide.  Locally  one  or  more  of 
these  cracks  may  appear,  and  they  may  develop 
into  the  second  stage  in  a  few  weeks  or  in  a 
year  or  two.  depending  on  the  surrounding 
conditions.  The  second  stage  of  this  type  of 
slide  consists  of  a  canalward  tilting  of  the 
blocks,  usually  accompanied  by  a  deformation 
or  bulging  up  of  the  rocks  in  the  bottom  of 
tlie  canal  opposite  them.  There  is  a  down- 
ward and  a  canalward  movement  of  all  the 
lilocks,  which  reaches  a  maximum  of,  say,  5 
ft.  or  more  at  the  edge  of  the  cut.  There  is 
also  a  tilting  forward  toward  the  cut,  on  its 
own  axis,  of  each  block.  This  results  in  the 
ground  on  the  canalward  side  of  each  crack 
lieing  from  an  inch  to  3  ft.  higher  than  the 
ground  on  the  other  side,  as  shown  by  Fig.  1. 
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Fig.    1 — Ideal     Section     of     Sliding     and     Deforming 

Canal. 
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gradually  settled  back  some  hundreds  of  feet 
to  their  present  elevations. 

In  part  contemporaneous  with  and  in  part 
later  than  these  intrusions  there  was  consid- 
erable faulting  or  breaking  and  displacing  of 
the  rock  formations.  These  faults  and  dis- 
placements mostly  cut  diagonally  across  the 
canal  almost  at  right  angles  to  a  line  drawn 
between  the  center  of  Contractors  Hill  and  the 
center  of  another  lava  mass,  Zion  Hill.  The 
soft  rock  between  these  two  cores  of  strong 
rock  has  been  the  zone  of  weakness  along 
which  fault  breaks  and  adjustments  have  gone 
on  and  the  locus  of  the  intersection  of  the 
canal  slopes  by  these  fault  planes  is  the  region 
of  greatest  sliding. 

In  general,  it  is  interesting  to  note  that 
among  the  oldest  rocks  of  the  Isthmus  are  vol- 
canic agglomerates  and  tuffs  referable  to  vol- 
canism  of  the  explosive  kind;  then  alter  a 
long  period  of  rest  volcanism  of  the  quies- 
cent type  manifested  itself  by  forming  many 
dikes  and  intrusions.  Many  of  the  volcanic 
cores  which  were  pushed  up  have  since  settled 
back  some  hundreds  of  feet  below  their  for- 
mer elevation.  They  have  entirely  changed 
the  drainage,  and.  fortunately,  where  exposed 
in  Culebra  Cut.  they  stand  as  strengthening 
pillars  to  the  weaker  rock  formations. 

Types  of  Slides. 

Tliere  are  four  distinct  types  of  slide,  each 
clearly  differentiable  from  the  other,  yet  each 
aiding  and  abetting  the  others,  and  all  work- 
ing together  to  pull  down  material  from  tlie 
high  slopes  into  Culebra  Cut.  to  squeeze  mate- 
rial up  in  the  bottom  of  tlie  cut,  or  to  do  both. 
Thev  are : 

n)  Structural  breaks  and  deformations  re- 
sulting in  slides. 

(2)  Normal  or  gravity  slides. 

(3)  Fault-zone   slides. 

(4)  Weathering  and  surface  erosion. 

.  STRVCTUR.VL     ERE.\K     ANn     DF-FORM.XTIVE     SLIDES, 

Description.— T\\t  structural  lircak  and  de- 
forniative  type  of  slide  is  by  far  the  most  im- 
portant and  most  troublesome.  Fortunately, 
■they  scarcely  oceur  outside  of  the  Culebra 
District,  or.  say,  between  Gold  Hill  and  Em- 
pire    The  first  manifestations  of  these  slides 


These  settling,  tilting,  and  deformative  move- 
ments go  on  for  from  a  few  weeks  to  a  year 
before  the  third  and  last  stage  is  reached.  The 
last  stage  consists  in  the  dropping  downward 
of  one  or  more  blocks,  due  to  the  failure  and 
squashing  out  of  the  basal  part  of  each.  Then 
the  whole  block  disintegrates  and  soon  be- 
comes a  normal  gravity  earth-rock  slide  piling 
up  at  the  bottom  of  the  cut.  This  last  stage. 
once  it  is  entered  upon,  runs  its  course  in  a 
few  hours  or,  at  most,  within  a  few  days. 

Causes. — This  break-deformation  type  of 
slide  is  due  to  (a)  a  primal  cause,  the  unstable 
.geological  condition  of  the  rock  formations 
through  which  the  cut  passes,  attributable  only 
to  nature;  and  (h)  an  immediate  cause,  the 
ovcrsteepness  and  height  of  the  slopes,  the 
blasting  and  other  work,  attributable  only  to 
man. 

The   first   of   these   (a)   depends   on   several 
geological    factors,    the    chief    of    which    are: 

(1)  The  rocks  involved  in  these  slides  con- 
sist of  rounded  particles  loosely  cemented  to- 
gctlicr ;  they  have  no  interlocking  crystal  text- 
ure, hence  have  a  very  low  crushing  strength. 

(2)  These  rocks  have  been  much  weakened  lo- 
cally by  faulting,  especially  the  larger  faults 
which  cross  the  cut  diagonally.  The  motion, 
more  iiorizontal  than  vertical,  along  these 
fault  planes  has  been  sufficient  to  create 
sheared  zones  several  feet  wide,  and  these  are 
distinct  areas  of  weakness  in  the  slopes. 
i'X)  These  weak  rocks  deform  or  "How"  out- 
ward and  bulge  or  swell  upward  in  the  canal 
bottom  under  comparatively  low  pressures. 
This  deformation  is  accompanied  bv  shearing 
and  breaking,  which  destroys  coliesiveiiess  and 
allows  ground  water  and  air  to  pcrmeale  the 
interstices  of  the  slowly  moving  mass.  C4') 
Ground  water  and  air  tend  to  oxidise  and  fur- 
llier  disintegrate  the  material,  also  lj->  ren- 
der it  more  slipnery  and  unslnl'lo.  (•">■)  The 
lignitic  shale  beds,  especially  where  thev  have 
anv  canalward  dio.  arc  slipnery  planes  of 
weakness  along  which  the  overl.vinii  material 
tends  to  slip  outward  towaril  the  cut. 

The  second  or  imniedi^te  cause  (h)  of  Inis 
tvpe  of  slide  is  chiedv  (he  over<teenness  of 
slopes  where  the  banks  are  liicli  and  the  rocks 
weak     Anv  excavation  remove*  support  from 


one  side  of  the  column  of  earth  or  rock  which 
forms  the  slopes  or  walls  of  that  excavation. 
In  an  excavation  through  granite  the  slopes 
or    walls    might    be    made    peri  for 

depths  of  several  thousand  fee'  heir 

crushing  in,  but  if  such  excav:^'  car- 

ried  to  depths  of,  say  three  i:  ore, 

perpendicular   walls   could   not  med 

even  in  granite,   for  the  unbal  -ure 

at  the   foot  of  such  walls  wou  ,   the 

crushing  strength  of  the  rock,  and  crushing 
in  of  the  lower  part  of  the  excavation  would 
result.  The  weaker  the  rock  the  less  deep 
need  be  the  excavation  and  the  less  steep  the 
walls  in  order  to  caus--  . m.'  n,,  ,,,  •  .i.  -  rma- 
don ;  and  the  critical  for 

the  rocks  involved  ha  ,ded 

in  the  cut  near  Culebra,  In  liic  iir»t  estimate 
of  excavation  for  Culcbra  Cut  this  weak-rock 
factor  was  not  sufficiently  considered.  The 
earth  vibrations  set  up  by  deep,  heavv-  blasting 
near  slopes  already  under  severe  strain  have 
had  considerable  tendency  to  develop  slides. 

Remedies.— Vor  this  type  of  '•  '  •  -^  js 
only  one  remedy,  and  that  is  i  ap- 
plied, namely;     To  make  the  si.,  -     ;icep 

by  removing  material  from  their  upper  por- 
tions, so  that  the  unbalanced  pressure  toward 
the  foot  of  the  steep  high  cut  banks  shall  be 
less  than  the  crushing  strength  of  the  rocks 
involved.  To  do  this  several  steam  shovels 
have  been  put  up  on  top  of  the  banks  on  each 
side  of  the  cut,  and  these  are  now  >-'-i--..-„  . 
the  upper  part  of  the  slopes,  making  ■ 
steep  and  relieving  somewhat  their 
condition. 

If  the  slopes  have  to  be  reduced  any  way  it 
would  seem  reasonable  at  first  sight  to  let 
the  slides  come  down,  and  thus  reduce  blast- 
ing expenses  and  increase  the  output  of  yard- 
age by  shoveling  them  out  from  the  bottom 
of  the  cut ;  in  a  word,  let  the  cut  make  its  own 
natural  slopes ;  but  there  is  another  side  to  the 
question.  Each  slide  of  this  type  deforms  and 
weakens  the  rocks  down  below  the  limits  of 
the  material  which  actually  gets  into  the  cut 
at  the  time,  and  this  sheared  and  weakened 
rock  requires  much  Hatter  slopes  to  maintain 
itself  than  would  have  been  ne> '  '     I  it 

not   been   strained   by  pressure  na- 

tion. .Also,  each  block  as  it  crusl.^-  .  .. ;.  j;cn- 
erally  leaves  behind  it  not  a  gradual  slope  but 
a  nearly  perpendicular  face,  so  that  when  the 
first  slide  is  shoveled  out  the  tendency  for 
another  block  to  crush  down  is  not  removed, 
and  in  most  cases  it  is  but  little  lessened. 
Another  factor  which  enters  into  the  cause  of 
these  large  slides  and  deformations  is  time. 
Some  of  these  movements  run  their  course  in 
a  few  weeks  or  months,  but  others  have  shown 
cracks  for  many  months  or  even  years  and 
have  not  yet  slid.  These  cracks  and  fissures 
are  sources  of  weakness  which  sooner  or  later. 
especially  after  the  cut  shall  have  heen 
deepened,  may  become  troublesonii 
remedied  by  reduction  of  slopes.     T 

also   involve   the   additional   expense  ..i. 

ficulty  of  shifting  and  adjuslimj  the  r.iilroad 
tracks  in  the  cut  so  that  the  ilirt  trains  may 
not  be  interrupted,  and  of  keeping  the  drain- 
age ditches  clear.  It  is  tberef<^rr  ven-  de- 
sirable that  they  be  v  or 
at  least  remedied  as  -  :<t 
they  begin  to  manifc-' 

The  highest   and   si.  r.i 

Cut.  namely.  CioM   11 
atTord  evidence  that  il 
crusli  into  the  cut.    Tbi 
they   arc   rclativelv   stroiiK 
origin    with    foiind.ntii^n«    « 
ileep  into  the  cartl 
due  to  weathcrir. 
heavy  blasting,  xm  i 
from   the   steep  parts 
the  extent  of  what  m'> 
rock  slides,  but  the  hill  ma- 
solirl  and  will  stand 

In  stin'mary  lb' 
of  slide  is  due  t. 
banks    arc    lii«h 
remedy  is  lo  unl. 
aiul   reduce   the   -i   ,  . 

complisticd  bv  llie  rem  ' 

the  total  cxc.ivalion.  i  '  ' 

at  .1  much  steeper  angle  before  Itcniii  di.vlus   •  ' 
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than  after  it  has  been  weakened  by  deforma- 
tion. .Also,  future  slides  may  be  avoided  and 
extra  adjustment  of  track  and  drainage  sys- 
tems in  the  cut  be  minimized  by  prompt  appli- 
cation of  remedial  measures. 

N0RM.\L  OR  GR.WITY  SLIDES. 

We  now  come  to  the  second,  the  normal  or 
gravity  type  of  slide.  Locally  along  Culebra 
Cut  porous  material  lies  on  top  of  relatively 
impervious  clay,  shale  beds,  or  dense  lava 
masses.  Rain  and  ground  water  may  saturate 
the  porous  layers,  but  are  impeded  in  their 
downward  descent  by  the  relatively  impervious 
rock.  This  causes  a  muddy,  slippery  zone  to 
form  along  the  contact  between  the  previous 
upper  and  impervious  lower  layer,  and  if  this 
zone  slopes  canalward,  or  if  there  is  a  thrust 
or  head  of  pressure  toward  the  canal  from 
higher  ground  in  the  rear  of  it,  a  normal  or 
gravity  type  of  slide  is  almost  sure  to  result. 
These  slides  differ  from  the  structural  break 
and  deformative  type  above  described  in  that 
they  cause  no,  or  very  little,  deformation  of 
the  underlying  rocks,  and  therefore  do  not 
weaken  the  permanent  slopes  of  the  canal. 
There  is  no  remedy  for  these  slides  e.\cept  to 
shovel  them  out  as  they  come  down  and  keep 
them  as  well  drained,  if  such  drainage  can 
conveniently  be  accomplished,  as  is  possible. 
Generally  no  saving  of  excavation  can  be  ac- 
complished by  removing  material  from  the  top 
part  of  them. 

Although  a  few  years  ago  very  troublesome, 
this  type  of  slide  is  not  now  relatively  im- 
portant. Among  the  largest  of  them  that  have 
been  active  are :  Cucaracha  slide,  which  gave 
trouble  to  the  French  company  in  18S7,  and 
which  reached  a  maximum  areal  development 
of  about  52  acres.  More  than  2.000.000  cu.  yds. 
of  clay  and  surface  debris  have  slid  into  the 
cut  from  this  slide  since  it  first  became  active. 
The  end  of  its  activity  is  now  well  in  sight, 
however,  because  the  loose  surface  stone  and 
clay  have  mostly  slid  off.  exposing  several 
large  dikes  and  flows  of  basalt  which  will  suc- 
cessfully maintain  in  place  most  of  the  re- 
maining material.  At  Paraiso  a  slide  of  this 
type  existed  because  a  canalward  dipping  lig- 
nitic  shale  bed  and  some  faulting  allowed  the 
loose  surface  material  to  slide  into  the  cut 
every  time  the  latter  was  deepened.  This 
slide  also  is  now  practically  dead.  A  prehis- 
toric valley  with  a  canalward  pitch  of  about 
20°  was  intersected  by  Culebra  Cut  near  Las 
Cascadas.  Porous,  grayish,  volcanic  tuff  filled 
this  old  valley  and  its  floor  was  of  relatively 
impervious  clay  rock  which  the  rain  easily 
converted  into  mud.  When  the  porous  mate- 
ri.nl  became  saturated  it  slid  ofl'  its  relatively 
frictionless  base  into  the  cut.  This  slide  soon 
ran  its  course  and  is  now  dead.  Many  other 
slides  of  this  type  have  occurred  and  some 
others  are  still  to  come,  but  it  is  believed 
they  will  not  be  of  large  size. 

F.\ULT    ZONE    SLIDES. 

The  third  type  of  slide  is  that  occasioned 
primarily  by  sheared  and  weakened  zones  in 
the  rocks  due  to  fault  displacements.  As  the 
rock  masses  moved  past  each  other  in  the 
adjustment  of  earth  blocks,  the  frictional  pres- 
sure was  often  great  enough  to  crush  and 
shear  the  material  for  several  feet  on  each 
side  of  the  plane  of  movement.  Where  the 
fault  plane  cluts  diagonally  across  the  canal 
large  masses  of  rock  in  the  acute  angle  be- 
tween the  fault  plane  and  the  plane  of  the 
canal  slope  generally  fall  out  into  the  excava- 
tion;  or  where  the  fault  plane  dips  the  over- 
hanging rocks  often  crush  down  into  the  ca- 
nal. As  previously  explained,  these  fault  zones 
cutting  the  weak  rocks  near  Culebra  are  im- 
portant factors  in  producing  slides  of  the 
structural  break  or  deformation  type. 

The  most  notable  slides  of  the  fault  zone 
type,  though  they  also  belong  in  small  part 
to  the  structural  break  type,  are  the  La  Pita 
slide,  and  the  recent  large  slide  which  oc- 
curred about  600  ft.  north  of  La  Pita,  be- 
tween Empire  and  Las  Cascadas  on  the  east 
side  of  the  canal.  In  both  cases  a  brownish 
breccia  locally  covers  a  dark  gray  volcanic 
agglomerate  to  a  depth  of  60  ft. :  the  whole 
forming  an  almost  perpendicular  bank  of  90 
ft.  at  La  Pita,  and  of  more  than  12-5  ft.  where 


the  recent  slide  occurred.  In  each  case,  but 
especially  at  the  more  recent  slide,  a  fault 
crosses  the  cut  in  a  direction  somewhat  diago- 
nal to  the  trend  of  the  Canal.  The  differen- 
tial moveinent  of  the  rocks  along  these  fault 
planes  had  sheared  and  weakened  them.  These 
planes  of  shearing  dip  northerly  at  an  angle 
of  about  60',  thus  leaving  a  weakened  over- 
hanging mass  which  in  each  case  rested  in- 
securely against  the  rocks  from  which  it  had 
been  faulted  off.  A  diversion  ditch  on  top  of 
the  bank  comes  within  a  hundred  feet  of  the 
slope  here,  and  the  water  from  this  leaked 
out  in  places  along  the  breccia-agglomerate 
contact,  but  chiefly  along  the  sheared  fault 
zones.  In  the  case  of  the  recent  slide  the 
basal  agglomerate  contained  peculiar  volcanic 
nuid-lava  flows  which  on  cooling  had  as- 
sumed columnar  jointing,  and  these  joints 
afforded  channels  for  the  invasionn  of  seepage 
and  ground  water.  The  water  softened  the 
a.gglomerate,  especially  down  near  the  foot 
of  the  slope  where  it  was  already  weakened 
by  the  fault  zone  and  under  great  strain  from 
the  overhanging  mass.  The  result  was  that 
the  basal  agglomerate  failed  and  crushed 
down  under  the  weight  of  a  huge  block  of 
tlie  breccia  which  contained  about  20,200  cu. 
yds.  in  the  case  of  the  La  Pita  slide,  and  300,- 
1100  cu.  yds.  in  the  case  of  the  recent  slide. 

Slides  which  may  exclusively  be  classed  un- 
der this  heading  are  not  common,  which  is 
fortunate,  for  seldom  can  any  economical  retn- 
edial  measures  be  applied  to  them. 

SLIDING    GROUND    DUE    TO    WEATHERING    AND    ERO- 
SION. 

The  last  type  of  sliding  ground  is  that  W'hich 
is  due  to  weathering  and  erosion  of  the  steep 
unprotected  slopes  of  Culebra  Cut.  The  rocks 
of  the  cut  are  mostly  basic,  and  contain  iron 
and  magnesia  compound  in  considerable 
amounts.  The  iron  compounds  are  largely  in 
the  ferrous  form  and  give  to  the  rocks  dark 
and  green  shades  of  coloring.  On  exposure 
to  the  moist  atmosphere,  these  ferrous  com- 
pounds are  oxidized  to  the  ferric  condition, 
with  change  of  volume,  and  consequently  a 
crumbling  of  the  material  so  charged  takes 
place.  This,  coupled  with  the  soluble  charac- 
ter of  the  limy  cement  present  in  varying 
quantities  in  most  of  the  beds,  seems  to  be 
the  chief  reason  for  the  very  rapid  weather- 
ing here  of  all  except  the  dense  volcanic  rocks. 
This  rapid  weathering  soon  covers  the  sur- 
face of  the  slopes  with  a  layer  of  crumbled 
and  disintegrated  rock.  The  heavy  tropical 
rains  wash  this  loose  material  into  the  cut 
and  thus  fresh  surfaces  arc  exposed  for  fur- 
ther weathering  action.  Of  course,  the  amount 
of  material  washed  down  in  this  way  is  not 
sufficient  to  be  a  problem  in  canal  construc- 
tion, but  unless  remedied,  it  would  add  some- 
thing to  upkeep  charges.  If  sediment  washed 
into  the  canal  in  this  way  were  evenly  dis- 
tributed over  the  bottom  of  Culebra  Cut,  it  is 
estimated  that  it  would  average  close  to  2 
inches  per  annum  during  the  first  few  years. 
.At  1.8  inches  the  total  deposit  would  be  (35,000 
cubic  yards,  which  at  25  cents  per  cubic  yard 
for  removal  would  add  $16,250  to  maintenance. 
These  figures  are  given  as  a  conservative  esti- 
mate merely  to  point  out  some  practical  fea- 
tures of  the  erosion  problem,  and  they  are 
substantiated  by  the  records  of  the  sedimen- 
tation which  occurred  between  1SS9  when  the 
old  French  company  quit  and  1894  when  the 
new  French  company  began  work.  Fortunate- 
Iv  nature  here  provides  a  reinedy  for  this  sur- 
face erosion  in  the  luxuriant  vegetable  growth 
of  the  region.  It  is  well  known  that  even 
steep  slopes  sufifer  relatively  littles  erosion,  if 
they  be  well  carpeted  with  a  thick  vegetable 
growth.  It  has  therefore  been  proposed  to 
promote  the  growth  of  vegetation  on  the 
permanent  slopes  of  the  canal  where  necessary, 
and  thus  settle  the  question  of  trenching  and 
wash  by  heavy  rains. 

Another  large  erosion  problem  is  that  which 
will  result  along  the  water's  edge  from  the 
wash  of  steamers  going  through  the  canal.  In 
the  softer  rocks  this  wash  will  be  considerable, 
unless  a  protective  covering  is  used.  Certain 
difficulties  inherent  in  the  geological  character 
of  the  rock  formations  will  have  to  be  reck- 


oned with  in  planning  this  protection,  namely, 
the  rocks  will  oxidize  and  sw'ell  in  a  more  or 
less  uneven  way.  The  reason  why  lack  of 
uniformity  will  characterize  this  movement  is 
that  weathering  will  progress  most  rapidly 
where  Assuring  and  jointing  have  opened  up 
the  rocks  most.  Also  the  different  types  of 
rock  will  be  affected  differently.  Small  swell- 
ings and  movements  of  the  slopes,  which  will 
not  necessarily  result  in  slides,  will  also  occur. 
These  will  be  due  to  the  new  conditions  of 
rock  pressure  created  by  the  excavation. 

It  is  certain  that  no  practical  system  of  re- 
vetment work  or  retaining  walls  would  pre- 
vent the  large  slides.  Still  there  is  no  reason 
why  a  protecting  revetment  along  the  water's 
edge  where  the  rocks  are  crumbly,  designed 
to  allow  for  the  various  rock  adjustments,  can 
not  be  adopted.  A  thin  veneer  of  cement 
spread  on  the  slopes  from  a  cement  spraying 
gun  was  tried,  but  without  success.  Within  a 
few  months  the  thin  coat  of  cement  thus  put 
on  began  to  crack  and  peel  off,  due  to  the  fol- 
lowing causes : 

(1)  Oxygenated  surface  waters  seeped 
through  the  thin  coating  and  through  the  rock 
and  oxidized  the  latter  along  its  contact  with 
the  cement,  thus  causing  the  adhesive  zone  or 
contact  to  become  loose  and  crumbly  and  very 
insecure. 

(2)  Irregular  swelling  of  the  rock,  due  to 
oxidation,  adjustment  of  pressures,  etc., 
cracked  the  cement  veneer  and  further  weak- 
ened it. 

(3)  Blasting  vibrations  tended  to  crack 
and  scale  it  od. 

The  turning  of  the  water  into  the  canal  will 
remedy  the  slides  in  so  far  as  it  will  provide 
cheaper  methods  of  excavation  and  removal 
of  them  by  dredging.  The  counterbalancing 
effect  of  the  water  against  the  slopes  of  the 
canal  will  l^c  very  small  so  far  as  the  slides 
are  concerned,  for  the  following  reasons;  The 
maximum  depth  of  water  in  Culebra  Cut  will 
be  45  ft.,  and  the  height  of  the  slopes  where 
sliding  might  occur  is  from  75  to  300  ft.  The 
sliding  material  has  an  average  specific  gravity 
of  about  2.5.  hence  45  ft.  of  water  wouid  bal- 
ance about  18  ft.  of  slide  if  the  pressures  were 
evenly  distributed.  Considering  the  more  or 
less  wedge-shaped  fronts  and  the  back  pres- 
sures of  many  of  the  slides,  it  is  estimated 
that  the  45  ft.  of  water  would  be  equivalent  to 
only  about  10  ft.  of  slide  pressure.  Other 
considerations  are  that,  though  the  water  will 
protect  the  lower  part  of  the  canal  from  oxi- 
dation and  weathering,  thus  removing  a  small 
source  of  weakness,  it  will  cause  water  to 
permeate  under  pressure  the  cracks  and  inter- 
stices at  the  foot  of  the  slope  and  thus  be  an 
added  source  of  weakness — though  not  a  se- 
rious one — to  the  slides.  On  the  whole,  the 
water  in  the  canal  will  slightly  increase  the 
tendencv  to  slide,  but  this  will  be  much  more 
than  offset  by  the  cheaper  methods  of  excava- 
tion and  transportation  which  can  then  be 
used. 

There  is  another  geological  principle  which, 
because  it  plays  a  considerable  part  in  most 
of  the  slides,  except  where  the  materia!  in- 
volved is  largely  coarse  grained,  will  be  treat- 
ed here  in  a  paragraph  bv  itself.  Running 
water  acts  as  a  mill  to  grind  finer  and  finer 
the  rocks,  pebbles,  and  sediment  which  it 
transports,  until  the  limit  of  fineness  is 
reached.  This  limit  is  that  very  minute  size 
which  mav  be  included  in  a  water  film  where 
such  particle  would  be  held  caotive  by  the 
surface  tension  and  cohesion  of  the  minute 
containing  water  drop.  The  cohesion  or  ten- 
sile strength  of  water,  small  though  it  is. 
may  popularly  be  illustrated  by  observing  a 
drop  of  water  cling  to  the  end  of  a  pencil  or 
glass  rod  until  it  finally  grows  large  enough 
to  overcome  its  cohesive  force  and  fall  off. 
A  small  fragment  of  paper  may  be  held  sus- 
pended bv  the  cohesive  force  of  a  drop  of 
water  holding  onto  the  paper  below  and  glass 
rod  above.  By  virtue  of  this  phvsical  prin- 
cinle.  a  verv  small  particle  of  solid  material 
can  be  held  in  the  center  of  a  small  drop  of 
water  nnd  will  stay  there  until  the  water 
evaporates  or  has  its  surface  tension  de- 
stroved.  The  result  of  a  cubic  yard  of  such 
minute    particles     enveloped     in    water    films 
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would  be  so  much  ooze,  or  verv  fine  mud, 
which  woula  drain  out  with  verv  great  difli- 
culty.  In  general,  the  finer  the  grain  of  anv 
geological  material  the  more  difficult  it  be'- 
comes  to  drain. 

Now,  the  bedded  rocks  of  Culebra  Cut  have 
in  them  a  considerable  proportion  of  very  fine 
material  which  is  not  solidly  cemented  to- 
gether, particle  to  particle;  especially  is  this 
true  of  the  green  argillaceous  clav  rocks  near 
Culebra.  This  fine-grained  materi'al  will  stand 
fairly  well,  and  comparatively  steep,  and  is 
relatively  impervious  to  water  until  it  begins 
to  crush  and  deform,  then  the  small  particles 
become  loosened  and  separated  from  each 
•other,  and  after  movement  has  gone  on  for  a 
considerable  period  the  particles  that  are  small 
■enough  become,  whenever  conditions  are  fa- 
vorable, enveloped  in  a  film  of  ground  water. 
Now.  every  particle  so  enveloped  is  an  added 
impetus  toward  the  consistency  of  mud  and 
toward  a  weakening  of  the  stability  of  the 
whole.  Where  these  conditions  have  been  a 
factor  in  the  production  of  slides,  the  top  part 
of  the  moving  ground  may  be  comparatively 
■dry  and  crumbly  while  the  deeper  parts  of  it 
may  be  in   a  pasty  condition. 

With  this  explanation  it  may  again  be  stat- 
ed that  rnud,  or  normal  surface  earth-rock 
slides  which  do  not  deform  the  underlying 
material  over  which  they  move,  need  receive 
no  attention  so  far  as  preventive  remedies  are 
concerned:  in   fact,  verv  seldom  can  anvthing 


be  done  to  prevent  or  lessen  thcin.  The  real 
difficulty  lies  in  the  deep  breaks  and  move- 
ments of  large  slides  which  cause  deforma- 
tions of  the  material  in  the  bottom  of  the 
cut  and  far  below  its  bottom.  Every  such 
deformation  is,  because  of  the  operation  of 
the  above  stated  principle  on  the  large  per- 
centage of  fine  material  in  the  rocks,  an  added 
weakness,  a  progression  toward  greater  in- 
stability as   deeper  excavation   is  attained. 

This,  then,  is,  in  some  detail,  the  chief  rea- 
son why  all  deformation  weakens  the  peculiar 
tvpe  of  bedded  rocks  which  occur  in  Culebra 
Cut :  and  this,  in  addition  to  other  reasons  al- 
ready given,  is  why,  from  the  geological  point 
of  view,  it  will  be  a  great  saving  in  the  end 
to  prosecute  with  vigor  the  lightening  up  proc- 
ess on  the  upper  slopes  which  has  been  car- 
ried on  for  some  time,  the  chief  end  in  view 
being  that  deformations  of  the  bottom  and 
deeper  rocVs  may  be  lessened  or  prevented 
and  thus  better  conditions  for  permanent 
slopes  in  the  future  be  established. 

Blasting — Its  Effects  on  the  Slides. 

Two'  sets  of  waves  are  propagated  from 
each  blast — one  atmospheric,  the  other  earth 
waves.  The  former  arrive  with  the  noise  of 
the  explosion,  showing  that  they  move  with 
about  the  same  velocity  as  sound :  the  latter 
travel  much  faster.  The  earth  waves  afifect 
the  seismographs  in  a  way  that  shows  they 
are  movements   more  compressional   than   un- 


dulalory.    These  compressions  and  expansions 
passing  through  an  already  sirain»-d  r>"-W  very 
considerably  promote  its  i 
or  crush.     The  deeper  tb. 
being   equal,    the    less    th.  ,     ,,    ,i, 

energy    which    goes    into  ■    waves. 

.Atmospheric  waves  are  har  :ar  as  the 

slides  are  concerned,  though  they  jar  houses 
more  sharply  than  the  earth  waves 

In  general,  the  eff.    ■  e  to 

blasting    increase   in   ;  .pth 

of  the  holes,  the  aniru;  i  and 

the  proximity  to  high,  stc  the 

rocks     are     weak     and    al:...  ..     ,  ■'■'v 

strained.  Fewer  holes  are  now  ex; 
each  blast  than  formerly,  and  thi- 
gives  better  results  under  present  cundiiiuiis. 

Conclusion. 

When  the  slopes  shall  have  been  reduced  to 

the  proper  angle,  which  will,  of  coi.' 
with    the   strength    of   the   rock    fro 

perpendicular  in  the  case  of  tli--  ~'r  

to  1  on  o  in  the  soft  rocks,  or.  1  on 

10  in  a  few  extreme  cases  of  thv  .red 

clay  rocks  where  deformation  has  lurilier 
weakened  them,  the  slide  prnhlem  will  he  prac- 
tically solved.  With  sb  ;hus 
finally  adjusted  and  a  pr  oi 
vegetation  minimizing  enui  u  nks. 
there  is  no  reason  why  Culebra  not 
he  as  stable  and  as  enduring  a*  ■  f\  •; 
formed  by  nature's  sculpturing  hand 
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Methods  and  Costs  of  Street  Cleaning 

at  Washington,  D.  C,  During 

1911-12. 

The  Division  of  Street  Cleaning  of  the 
Engineer  Department  of  the  District  of  Co- 
lumbia serves  a  population  of  about  831,000 
and  covers  an  area  of  approximately  TO  square 
miles.  The  different  classes  of  work  done 
by  this  division  during  the  fiscal  year  ending 
June  30,   1912,  were  as  follows : 

Sq.  yds. 

Machine  cleaning   2,167,000 

Alley  cleaning 1.U33.000 

Cleaning    unpaved    streets 1.416,480 

Hand  patrol  2,745.804 

Flushing    300.000 

Squeegeeing     1,766,000 

Dust    prevention 60  to  70  miles 

The  machine  work  covered  the  cleaning 
every  two  days  of  all  paved  streets  outside  the 
white  wing  area.  On  July  1  when  the  work 
was  taken  over  from  the  contractor,  the  area 
amounted  to  about  "2..500,000  sq.  yds.  During 
the  year  transfers  were  made  in  favor  of 
white  wing  work,  reducing  the  area  to  about 
2, 11)7,000  sq.  yds.  All  paved  alleys  in  the 
District  of  Columbia  are  cleaned  about  once 
■every  week.  The  cleaning  of  unpaved  streets, 
that  is,  all  macadam,  gravel  and  unpaved 
streets  not  cared  for  by  the  county,  is  done 
about  once  every  10  days.  The  hand  patrol 
covered  the  daily  cleaning  of  all  streets  in 
the  central  portion  of  the  city,  amounting  to 
about  2.00.5,000  sq.  yds.  up  to  April  1.  on 
which  date  this  area  was  increased  by  398.- 
OOO  sq.  yds.  and  on  May  1  still  further  added 
to,  t)ringing  it  to  the  figures  noted  above. 
The  flushing  was  done  on  cobble  stone,  gran- 
ite, asphalt  block  and  poorly-paved  streets  in 
the  white  wing  section  of  the  city.  Some 
300,000  sq.  yds.  were  washed  about  twice 
weekly.  Nearly  all  of  the  smoothly-paved 
streets  in  the  white  wing  area  were  squee- 
geed two  or  three  times  each  week.  Up  to 
April  1  the  area  thus  cleaned  amounted  to 
about  1.368.000  sq.  yds. ;  additional  territory 
added  on  this  date  brought  the  total  up  to 
about  1,766,000  sq.  yds.  The  dust  prevention 
work  included  the  sprinkling  during  the  sum- 
mer and  fall  of  about  (10  to  70  miles  of  ma- 
cadam, gravel  and  unpaved  suburban  streets. 
No  sprinkling  with  water  was  done  during 
the  sprin.e  of  1912.  the  streets  being  oiled 
instead.  The  oiling  during  the  spring  cov- 
ered   practically    the    suburban    territory,    the 


entire  area  being  covered  about  six  times. 

Previous  to  July  1  street  sweeping,  clean- 
in.g  alleys  and  unimproved  streets  bad  been 
done  by  contract  but  on  that  date  this  work 
was  taken  over  by  the  Division  of  Street 
Cleaning.  According  to  the  annual  report  of 
the  Operations  of  the  Engineer  Department, 
District  of  Columbia,  from  which  these  notes 
have  been  taken,  the  unit  costs  have  steadily 
decreased  throughout  the  year  and  the  av- 
era.ges  are  considerably  lower  than  the  cost  of 
the  contract  work  prior  to  June  30.  1911.  In 
addition  to  the  greater  economy,  it  is  believed 
that  the  work  has  been  of  a  higher  quality 
and  the  streets  and  alleys  have  been  kept 
cleaner.  The  success  of  municipal  street 
cleaning  is  attributed  largely  to  the  fact  that 
it  is  much  more  flexible  than  the  contract 
system.  Under  the  old  method  of  machine 
and  alley  cleaning  every  street  and  every 
portion  of  each  street  received  the  same 
amount  of  sweeping  and  the  same  price  paid 
for  each  1.000  ■  sq.  yds.  swept :  whereas 
under  the  present  system  more  efTort  can  be 
put  on  the  streets  and  on  the  portions  of  each 
street  which  have  the  most  traffic  and  there- 
fore tend  to  be  more  dirty.  Under  the  con- 
tract system,  the  schedules  were  arranged  for 
each  day"s  work  and  that  aniouiit  nerformed 
each  day  whether  it  required  a  full  day's  work 
or  not.  Under  the  present  system  continuous 
schedules  have  been  arranged  so  that  each 
foreman  and  his  .gang  clean  as  much  area  as 
is  possible  in  the  eight  hours  constituting  a 
day's  work  and  commences  again  the  next 
morning  where  he   left  ofT  the   night  before. 

It  has  been  found,  by  experiment,  on  cer- 
tain well-paved  and  lightly  traveled  streets 
that  by  expending  the  same  amount  on  white 
wing  work  as  was  formerlv  spent  for  ma- 
(-hinc  work  it  is  possible  to  keep  these  streets 
in  very  much  better  shape,  the  white  wings 
cleaning  tlie  streets  every  day.  whereas  the 
njachines  onlv  cleaned  every  other  dTv  On 
this  account  it  has  been  thought  advisable  to 
fxtend  the  white  winrr  work,  on  this  basis, 
in  certain  section  funds  are  available, 


more  men  will  be  ptit  to  work  on  these  streets 
and  the  squeegee  work  will  be  extended  into 
this  section,  so  as  to  put  these  streets  on  the 
same  basis  as  the  regular  white  wing  work. 
This  is  considered  better  than  sweeping  such 
streets  by  machine  every  day  and  costs  about 
the  same. 

.■\  number  of  experiments  have  been  tried 
with  the  machine  cleaning,  in  connection  with 
the  cost  keeping  to  discover  the  most  eco- 
nomical and  efficient  equipment  for  each  sec- 
tion, and  the  conclusion  has  been  reached  that 
the  machines  do  better  work  in  batteries  of 
three  machines,  one  sprinkler,  and  four  carts. 
The  carts,  however,  are  designed  to  hold 
nearly  twice  as  much  as  an  ordinary  cart  as 
the  machine  sweepings  weigh  about  half  as 
much  as  dirt. 

The  alleys  of  Washington  arc  well  paved 
and  wide.  and.  in  the  past,  have  always  been 
cleaned  by  gangs  consisting  of  one  foreman, 
one  1-horse  sprinkler,  six  laborers,  and  three 
carts.  On  Sept.  18  one  1 -horse  sweeper  was 
added,  as  an  experiment,  to  one  of  the  alley 
gangs,  which  has  enabled  this  gang  to  in- 
crease the  number  of  yards  swept  by  about 
2.5  per  cent.  On  this  account,  steps  are  being 
taken  to  use  1-horse  sweepers  with  all  the 
alley  gangs. 

In  the  fall  of  101 1  expcrimrnt<  in  dust  lay- 
ine    were    tried    on    certain        '      '  <ts 

with   calcium   chloride   and  n- 

stead    of   sprinkling   with    "  in 

the  decision  to  use  only  cv  lie 

future.     In  the  spring  of    1  .ill 

of  the  suburban  streets  were  tliomunhly 
cleaned  and  swept  with  a  swccpine  mirhine, 
without    sprlnklintr.   before   an   .t  ^m" 

oil  was  made.  ?rA   from  then  or  "* 

of  a  mixture  of  alxiut   1  eal.  of  ■    7 

gals,   of   water,   snread   in   the   i  ^f 

.npnroxiniatrly    1/"   P.^!.   of   'b.-  x 

sou.irc    v.ird    of    surface.    ^  '.n 

once   evcrv    |0  dnvs   or   _  . t* 

being   clcnc'l  with   Iiht^  to 

each   applic.itiotv      Pv  M 

nuisance  wa«  nhnost   <  ■iir.ii.-.i     iess 
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WiiKiin- 
Class  of  work.  lo«'l».        Curti  ■  "l- 

Maohlnes  ''"  '" 

Alleys    :  •,-,•.; 

Suburban    !••";  '•'■  ■ 

Hand  patrol  '•"'  

Oil  sweeping 
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Days 

worked. 

Ma- 

Squee- 

chines. 

gees. 

Flushers. 

Men. 

Calendar. 

Actual. 

12.2 

2.1 

66.S 

274 

257.0 

U.9 

39.0 

260 

202.3 
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ness  hours,  the  men  commenced  work  earlier 
in  the  morning  than  in  preceding  years.  At 
the  same  time  the  horses  left  the  stable  with 
sidewalk  plows.  After  most  of  the  snow  was 
removed  from  the  sidewalks  to  the  gutters, 
the  horse-drawn  gutter  plows  were  used  to 
open  the  gutters  so  the  water  could  run  off 
as  the  snow  melted.  After  the  above  opera- 
tions the  men  were  employed  in  opening 
spaces  from  the  center  of  the  street  to  the 
gutters,  spreading  the  snow  in  sunny  places 
and  otherwise  assisting  the  snow  to  melt  and 
the  water  to  run  of?  to  the  sewers.  No  at- 
tempt was  made  to  haul  snow  and  ice  from 
the  streets  except  from  the  intersection  of 
street  car  lines  and  other  congested  or 
crowded  localities. 

During  the  past  year  a  cost-keeping  system 
has  been  developed  with  the  idea  of  attain- 
ing, through  the  study  of  comparative  costs, 
greater  efficiency  and  economy.  This  neces- 
sitated among  other  things  the  establishment 
of  a  modern  method  of  storekeeping  and  the 
systematizing   of   methods   of   street   cleaning. 

Under  the  present  system  of  storekeeping, 
nothing  is  issued  from  the  storeroom  without 
a  signed  order  from  the  foreman  or  assistant 
foreman  and  only  enough  supplies  for  the  job 
then  under  way  are  issued  at  one  time.     The 


TABLE  II.— AVERAGE  FORCE  PER  WORKING  DAY  OF  5  HOURS 


Class  of  work.  Carts.  Wagons.  Sprinklers. 

Machines   21.3  0.3             4.4 

Alleys    11.1  ....             3.3 

Suburban    7.8  1.6 

Hand  patrol 12.4 

Flushing    .... 

Squeegee    ....             1.5 

Sprinkling o.l 

Oiling ....             4..", 

Oil  sweeping   6.4  ..-,              .5 

Snow  and  ice .    . 


money  was  spent  for  sprinkling  and  oiling  than 
for  sprinkling  alone  during  the  previous  year, 
less  suburban  street  cleaning  was  necessary 
on  account  of  there  being  less  dirt  and  dust 
to  be  removed,  and  the  general  appearance  of 
the  streets  was  very  much  improved.  By  the 
oiling  method,  only  enough  equipment  is  re- 
quired to  cover  the  entire  territory  about  once 
every  10  days  or  2  weeks,  while  by  the  sprin- 
kling method  it  was  necessary  to  carry  enough 
equipment  in  wet  weather  to  cover  the  en- 
tire territory  two  or  three  times  a  day  in  dry 
weather. 

E.xperiments  during  the  previous  year  in 
street  washing  by  squeegee  and  flushing  ma- 
chines proved  so  successful  that  this  method 
has  been  permanently  adopted  and  the  work 
will  be  extended  as  funds  are  available.  The 
squeegee  machines  are  operated  in  batteries  of 
one  sprinkler  and  three  squeegees,  the  sprink- 
ler operated  some  distance  ahead  to  al- 
low the  dirt  which  has  become  baked 
and  stuck  to  the  pavement  to  be  soft- 
ened by  the  absorption  of  water  and  easily 
dislodged  by  the  squeegee.  With  one  bat- 
tery, which  works  in  the  hilly  section  of  the 
city,  it  has  been  found  necessary  to  use  three 
horses  in  each  squeegee  machine.  Four  addi- 
tional squeegee  machines  have  been  purchased 
during  the  year,  making  a  total  of  eight.  Two 
flushing  machines  have  been  purchased  dur- 
ing the  year,  making  a  total  of  four.  It  has 
been  the  endeavor  to  cover  nearly  all  the 
hand  patrol  area  two  or  tliree  times  a  week 
with  these  washing  machines,  and  in  order  to 
do  this  it  has  been  necessary  to  work  some  of 
the  machines  on  a  double  shift.  By  this  sys- 
tem of  street  washing  it  is  found  that  the 
streets  are  almost  entirely  free  from  dust.  ,\ny 
dirt  which  may  accumidate  docs  not  have  time 
to  be  pulverized  and  the  particles  are  too  heavy 
to  be  disturbed  or  blown  about  by  an  ordinary 
wind.  Under  the  old  method  of  cleaning 
these  heavier  and  coarser  particles  were  re- 
inoved,  but  most  of  the  dust  remained  to  be- 
come a  source  of  annoyance  when  disturbed 
by  tlie  wind  or  rapidly  passing  vehicles,  al- 
though the  streets   appcare<l  to  be  clean. 

In  the  leaf  season  of  the  previous  year, 
when  machine  cleaning  was  done  by  contract, 
it  was  necessary  to  have  an  e.xtra  gang  of 
sweepers,  consisting  of  four  machines,  five 
broomers,  and  five  carts  and  to  pay  the  con- 
tractor at  the  rate  of  22%  cts.  per  1,000  sq. 
yds.  for  all  of  the  territory  swept  by  this 
.gang.  No  more  machine  sweeping,  however, 
is  required  to  gather  the  leaves  than  in  ordi- 
nary times  and  the  extra  weight  is  not  con- 
siderable. To  provide  for  the  additional  bulk 
this  season  removable  extension  sides  ( which 
can  be  used  again  in  future  years)  were 
made  for  all  the  carts,  increasing  their  cubic 
capacity,  and  by  so  doing  it  was  found  that 
the  cost  of  machine  cleaning  was  not  con- 
siderably increased. 

In  times  of  snow  and  ice  it  has  been  the 
practice  in  preceding  years  to  clean  the  prin- 
oijial  street  car  intersections  and  the  cross- 
walks. In  addition  to  this  in  the  past  year 
spaces  adjacent  to  the  street  car  stopping 
points  were  cleaned  so  as  to  afiford  access 
from  the  cars  to  the  crosswalks.  In  order 
to  have  this  done  before  the  opening  of  busi- 


the  stables,  what  is  known  as  the  stable  pro- 
file has  been  evolved.  This  is  a  record  on 
profile  paper  showing  daily  the  number  of 
horses  working,  the  total  number  fit  for 
work,  the  total  number  convalescent,  and  the 
total  number  in  stable.  The  line  of  full 
working  force  is  also  platted,  and  the  curves 
of  the  various  lines  drawn  in  different  col- 
ored inks.  This  record  has  also  proven  of 
great  value  in  planning  additions  or  changes 
in  the  working  force,  as  the  number  of  horses 
available  can  be  ascertained  at  a  glance.  The 
stable  efliciency,  as  shown  by  the  profile  chart, 
runs  from  86  per  cent  in  July,  1911.  to  98 
per  cent  in  December.  1911.  From  Decem- 
ber, 1911,  to  July,  1912,  the  average  run  is 
about  99  per  cent,  reaching  100  per  cent  in 
several   places. 

Each  month  every  item  of  expenditure,  such 
as  stable  costs,  pay  rolls,  supplies  issued  to 
the  work  from  the  storeroom,  rent,  livery, 
etc.,  is  distributed  so  that  each  street  clean- 
ing gang  is  charged  with  its  proportionate 
amount.  This  is  shown  on  the  section  cost 
sheets,  the  totals  of  these  sheets  giving  the 
costs  for  the  month  of  each  class  of  work. 
By  dividing  each  heading,  such  as  pay  rolls, 
of  the  section  cost  sheets  by  the  total  yards 
cleaned,  what  is  known  as  the  unit  cost  sheet 
is  obtained.  This  sheet,  giving  the  amount 
per  unit  for  each  heading  on  the  section  cost 
sheet,  is  of  particular  value  in  comparing  the 
costs  of  two  diflferent  gangs  or  the  changes 
due  to  variation  in  the  methods  employed,  as 
the  variation  between  any  similar  item  for 
two  sections  can  be  investigated  in  detail. 

Due  to  the  amount  of  preliminary  study 
necessary,  the  cost-keeping  system  has  been 
subiect  to  frequent  changes.  Since  the  1st 
of  May.  however,  the  only  changes  have  been 
minor   an<l   mainly   in   smoothing   out   various 


TA.BLE  IV.— COST  PEE  1,000  SQ.  YDS.  FOR  VARIOUS  YEARS. 
1905  1906.  1907.  1908         1909.         1910. 

Hand   patrol  $0.1862  $0.1785  $0.1S24     $0.1896     $0.1863     $0.1778 

Machine    sweeping-    *  .16  13/16     *  .16  13/16         .2275        .22^5         .2275         .2275 

Alley    cleaning 35  .35  .40  .40  .40  .40 

Squeegees     

Flushing    

•Previous   to   1912   this  work  was  done   by  contract. 


1911. 
$0.1753 
.2275 
.40. 
.1162 
.3157 


1912. 
$0,132 
.162 
.324 
.096 
.272 


record  of  supplies  on  hand  is  kept  on  index 
cards,  one  card  for  each  item,  and  shows  the 
l)rice,  contractor,  when  ordered,  amourit  on 
hand,  and  when  and  where  issued,  the  index 
totaling  about  1,600  cards.  Another  impor- 
tant feature  of  this  card  system  is  the  estab- 
lishment of  maximum  and  minimum  limits 
for  each  kind  of  stores,  thus  preventing  any 
overstocking  or  shortages  as  stock  is  autq- 
maticallv  purchased  when  the  minimum  limit 
is  reached.  Other  advantages  are  the  location 
of  stock,  all  stock  correctly  priced,  no  stock 
lost,  a  check  on  supplies  ordered,  exact  rec- 
ords of  stock  used  and  where  used,  and  a 
perpetual  inventory  of  stock  always  on  hand 
and  up  to  date. 

No  change  has  been  made  in  the  methods 
of  keeping  time  for  per  diem  employes,  but 
the  time  book  is  now  checked  with  the  cost- 
keeping  account,  which  eliminates  possible 
errors. 

Before  being  issued,  the  schedules  of  streets 
to  be  cleaned  are  platted  on  celluloid  sheets 
mounted  over  maps  and  very  carefully  studied 
to  prevent  anv  dead  travel.  The  areas  of  all 
streets  cleaned  have  been  accurately  deter- 
mined from  the  records  of  the  surface  divi- 
sion. Schedules  are  changed  only  upon  order 
of  the  superintendent  or  assistant  superin- 
tendent, and  foremen  allowed  to  clean  only 
the  streets  on  their  respective  schedules.  Re- 
ports of  the  cleaned  streets  are  sent  into  the 
ofiice  daily,   and  the  areas  commuted. 

With  the  idea  of  promoting  the  efliciency  of 


details.  Computations  are  all  made  on  a  20- 
inch  engineer's  slide  rule  and,  of  course,  sub- 
ject to  error  on  that  account,  although  checked 
wherever  possible.  The  cost  keeping  for  May 
and  June  checks  with  the  accounting  within 
$12  in  a  total  of  $.59,000:  an  error  of  1  in 
■5,000.  Hereafter  it  is  intended  to  check  the 
cost  keeping  monthly  and  correct  any  errors. 

That  the  cost-keeping  system  has  caused  a 
saving  in  every  class  of  work  is  brought  out 
bv  the  fact  that  the  cost  per  unit  is  gradually 
lowered  each  month.  The  moral  etTect  on 
both  foremen  and  men  is  very  evident  from 
the  increased  efficiency  when  it  becomes 
known  that  careful  records  are  being  kept 
of  each  branch  of  the  work  and  comparisons 
made  between  the  diflferent  gangs  doing  the 
same   work. 

.Additional  data  as  to  the  work  done  dur- 
inc  the   past  vear  are  shown   in   Tables  1,  II. 

III  and  IV.  "  Table  I  shows  the  amount  of 
sweepings  removed  by  the  various  methods ; 
Table  II  shows  the  average  working  force 
per  8-hour  working  day.  and  Tables  III   and 

IV  give  comparative  data  in  connection  with 
street  cleaning  work  from   190-5  to  1912. 


TABLE   HL— YARDAGE    CLEANED,    1905-1912. 

190-1               1906             1907                1908  1909.  1910.  1911.  l^''-,,„„ 

Hand    patrol.. 430,216,853  495,192,074  497,811,216   489.528,820  500,549,957  543,088.777  536,897,423  646.37-. 000 

^^sweeping"  ^323,337.975  299,313,747  373,029.844   423,398,395  453,052.163  435,397,855  367.242,484  337.990,000 

'^"ng*    .''.'!'^"".   33,232,290     39,557,254     44.131,505     48,040,371  51,782,270  50,532,192  38,396,138  54,664.000 

^'streets*''.."    22.681,544     34.515.843     31.007.419     35,038.965  36,067,409  39,683,516  |0.1«-|'4  lH^lm 

F?us*hi1f^^ ::::::;::; ;;:::;:::;; ;;::::'.'.;".  ;:;.'::]:.'::  .■.■.■.■.'.'.'.".'.'.'  5,'589.'367  s;747;ooo 

•Previous   to   1912   this  work   was   done   by   contract. 


Organization  of  a  Municipal  Highway 
Bureau. 

The  most  important  and  most  neglected 
branch  of  municipal  government  today,  is  the 
Division  of  Higliways.  This  is  probably  due 
to  the  fact  that  only  within  the  past  few  years 
has  the  general  public  taken  an  active  interest 
in  the  conditions  of  the  streets.  Wide  ave- 
nues, good  pavements  and  clean  streets  are 
not  onlv  appreciated,  but  are  demanded,  which 
accounts  for  the  significant  fact  that  prac- 
tically every  live  municipality  is  struggling  to 
develop  a  highway  organization  that  will  en- 
able it  to  meet  tlie  demands  of  the  public. 
In  a  paper  presented  at  the  Third  .American 
Road  Congress.  Mr.  Wm.  H.  Connell.  Chief 
of   Bureau'  of  Highways  and   Street   Cleaning 


December  18,  19 1_'. 


of  Philadelphia,  Pa.,  outhnes  the  essentia! 
features  that  must  be  considered  for  such  a 
municipal  organization.  Mis  paper  contains 
a  number  of  interesting  points  and  is  re- 
printed below  practically  in  full. 

No  matter  how  large  or  how  small  the  mu- 
nicipality may  be,  the  underlying  principles 
constituting  the  foundation  of  the  hi-^hwav 
organization  are  the  same.  If  a  lawyer  or 
business  man  was  going  to  build  a  hoiise,  he 
would  employ  an  architect,  tell  him  how  much 
nioney  he  had  to  spend,  giye  him  an  idea  of 
the  size  of  the  house  wanted,  and  leave  the 
rest  to  him.  He  would  also  select  an  architect 
with  experience  in  the  design  of  the  type  of 
structure    be    wanted.     The   same    procedure 
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m.  eel,  ""'"'9I«1  Inghway  organization 
mapes  i  very  evident  that  at  most  it  is  not 
a  difficult  task  to  start  right,  but  right  here 
municipalities  only  too  often  have  failed  The 
lawyers  and  business  men  placed  at  the  head 
ot  the  iuibhc  works  departments  have  not  fol- 
lowed the  procedure  they  would  in  building 
a  house  or  doing  something  else  that  would 
require  a  like  amount  of  intelligence  in  the 
selection  of  the  tools  to  work  with  They 
have  either  attempted  to  build  up  the  organ- 
ization themselves,  or  have  selected  engineers 
whose  principal  qualifications  have  been  that 
they  were  specialists  in  reinforced  concrete. 
water  works,  sewer  works,  etc.,  or  in  short 
anything  but  highways.     And  what  has  been 
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Pig,   1— Suggested   Organization   Chart  for  a    Bureau   of    Highways   and   Street  Cleaning. 


should  be  followed  in  organizing  a  Municipal 
Highvvay  Division,  and  it  is  a  very  simple  one 
to  follow.  Select  an  engineer  whose  experi- 
ence has  been  gained  in  highway  organiza- 
tion work ;  tell  him  about  how  much  money 
he  will  have  to  spend,  give  him  an  idea  of 
the  mileage  and  area  of  streets  and  the  scope 
of  the  work  coming  under  his  jurisdiction ; 
and  he  will  build  up  a  successful  organization 
— provided  he  follows  the  same  principles  the 
architect  must  to  design  a  substantial  house 
— namely,  select  the  materials  best  suited  to 
support  the  structure.  The  highway  organiza- 
tion, like  the  house,  to  be  substantial  must  be 
composed  of  men  capable  of  upholding  and 
controlling  the  respective  divisions  of  the  or- 
ganization coming  under  their  control.  If  this 
procedure  is  followed,  the  organization  will 
be  permanent  and  will  stand,  unless  seriously 
interfered  with,  even  in  the  absence  of  the 
engineer  who  built  up  the  organization,  mem- 
ber by  member.  When  an  organization  is  per- 
fected, it  is  in  the  same  category  with  the 
completed  house,  simply  requiring  mainte- 
nance to  hold  its  own.  But  if  it  is  to  be  kept 
up  to  date  it  will  require  chan.gcs  and  improve- 
ments commensurate  with  the  demands  of 
the  time  and  increased  population,  the  house 
as  well  as  the  highway  organization. 

The    outline    of    the    underlying    principles 
governing    the    procedure    to    be    followed    in 


the  consequence?  These  men  spend  three  or 
four  years  or  more  groping  in  the  dark,  study- 
ing the  rudiments  of  the  requirements  of  a 
highway  organization,  and  by  the  time  they 
are  just  beginning  to  find  themselves  and  ap- 
preciate that  highway  engineering  is  a  special 
branch  of  the  engineering  profession,  the  pub- 
lic has  become  impatient,  and  justly  so. 

This,  we  all  know,  has  occurred  only  too 
often  with  well-intentioned  administrations. 
Such  control  of  the  highway  situation  retards 
the  advance  of  modern  highway  organization 
and  engineering  just  as  much  as  the  old-time 
political  administration  of  the  Highway  Bu- 
reau, and  the  reason  is  that  the  public  ex- 
pects something  from  the  well-intentioned  ad- 
ministration and  doesn't  get  it,  while  in  the 
latter  instance  did  not  expect  much  and  usual- 
ly were  not  disappointed. 

A  proper  start  usually  results  in  a  good  fin- 
ish, but  not  without  a  hard  fight,  and  even 
though  the  right  engineer  be  selected  to  head 
a  highway  organization,  his  path  is  not 
strewn  with  roses.  There  is  so  much  that  is 
wrong  and  so  little  that  is  right  in  many  of 
our  municipal  highway  organizations  that  the 
opportunity  for  constructive  work  is  almost 
unlimited,  aside  from  the  efforts  rcouircd 
even  to  keep  ahre."St  of  the  limes  with  the 
construction  work,  and  above  w.iter  with  the 
maintenance. 


reached   the   stage   of   deyel..pmeni 
personnel  is  qualified  to  handle  the 
next  and  most  imporUnt  step  towa^ 
cy  and  economy  is  to  cenirali/c   t' 
of  the  streets. 

It    may   appear    rather   odd    lo    some    h... 
nevertheless  it  is  a  fact,  th  • 
highway     organizations'    ■ 
coming  under  their  juris.ii 
is  usually  divided  up  between 
ways,   telephone,   telegraph,  de^ 
and  other  corporations.    If    when  i, 
pames  tear  up  the  streets  thev  arc 
to    make    their   own    repairs,    there    rc^u  Lh    ;. 
confusion   which  takes  away   from  the  HTgh^ 
«ay   Burcaii   the  direct  control   of  street   re- 
Pa'^5  ,  ,-''"ch   arrangements   as   are   n««san' 
should  be  made  to  place  all  repafr  *^X  d?- 
rectly  under  the  Highway  Bureau      H  ,he  re 
pair  work   is   done  by  contract,   the  comrlct 
should   be  with  the  city.     The   Highway   Bu 
reau  should  have  sole  authority  to  repair  o^ 
order   repairs,   of   whatever   nature,   tha,   arc 
to   l,e  made.     This   would   give   the   bureau  a 
direct  control  over  the  contractors  a^d  "lace 

d^tion"n?"f^"'"-'  °"  ""^  ''"^""   f"^  ""  '■°n 
dition   of   the   streets   and   do  away   with   the 

excuses  we  so  often  hear  from  city  officials* 

that    the    railway    or    telephone   company  Ire 

responsible  for  such  and  such  repairs   and  we 

wlh  ,'i?-'^  ^"'■- ..''?'  '"  f"- '^  •■''""S  «he   work. 
VVith  this  divided  responsibility  for  the  con- 

reach  the  highest  point  of  efficiency  in  our 
highway  organization.  The  parkways  and 
main  p.irk  drivcwavs  should  also  b^  under 
the  control  of  the  Highway  Bureau,  as  there 
should  be  but  one  system  of  highway  con- 
struction  and  maintenance  in  the  municipality. 
The  principle  of  centralization  of  control 
IS  the  governing  factor  in  a  municipal  hieh- 
way  organization,  as  it  is  also  in  any  otfier 
organization  of  whatever  nature.  No  business 
enterprise  can  compete  with  other  business 
enterprises  and  be  successful,  unless  the  con- 
trol of  the  organization  is  centralized  and 
all  the  branches  and  sub-divisions  are  co-op- 
erating and  working  as  a  unit  for  the  success 
of  the  enterprise.  This  can  onlv  be  accom- 
plished in  a  highway  organization  by  first 
assuming  such  control  of  the  streets  that  the 
responsibility  for  all  conditions,  that  may  arise 
will  be  placed  unqualifiedly  with  the  Highway 
Bureau.  Second,  the  sub-divisions  should  be 
so  organized  that  all  will  be  in  close  touch  with 
the  central  office  and  working  as  a  unit :  there 
must  be  no  overlapping  of  jurisdiction,  and 
the    policy    emanating    from    the    main    oAite 

as  to  methods  of  carr\i '  •      '  ,  .,ld 

permeate  the   whole  <  •  ,(.. 

tor  in  the  organization,  ..    .,  [j. 

borer  up,  should  be  schooled  in  a  sense  of  his 
responsibility  and  know  where  it  begins  and 
ends.  No  man  \yill  do  his  best  work  unless 
he  be  instilled  with  a  sense  of  his  rr<!»onsi- 
bility.      The    success    of   this   ort  .it 

large  depends  upon  co-operative  i  ,  b 

can   only  be  brought   n'l  "'    ''"  :,. 

Iralization   of  control.  n- 

iiot  exist  unless  each  ir 

iiation  is  charged  with  \\\>  If 

more  attention   were  r-.TiH   !  ,;. 

"Men  will  be  '    '    '  '  \^\ 

be   less   disor.  ,\ 

and  other  or>i n^.n- 

■Another    very    important    step    toward    the 

control  of  slrr- •   '.-.-..r.    ..    .i...    .  .  .i.i.  i...  _   .,( 

municipal   rep  ,it 

be  forced  to       .  ,  t, 

of   this   character   anil. 

to    control    complrlelv 

as  well   as  on  ^. 

Such  repair  i  :i. 

vi.sions :    \<-y\  ,I 

brick   and    n;  p 

success    has  .  » 

in    repairing  k 

sirccis,  but   li  r 

either   of   these,      \ 

nicinal    asphalt   pi.  ■  i 

Irilirnlion     of 

\  idi'd  the  ar< 

a  plant   for   it , ,.,.,.,  
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however,  are  the  repair  gangs  for  the  granite, 
bricl<    and    macadam   pavements. 

It  is  only  within  the  last  few  years  that 
the  engineer  has  been  finding  out  that  city 
labor,  properly  handled,  is  far  superior  to  that 
obtained  through  contracts.  Ease  in  adminis- 
tration requires  a  municipal  force  for  repair 
work  as  mobility  cannot  be  obtained  through 
any  other  than  city  forces.  In  addition  to 
this  fact,  it  might  be  well  to  add  that  re- 
sults obtained  recently  in  various  cities  show 
a  substantial  saving  by  reason  of  the  abandon- 
ment of  contracts  for  repair  work,  and  the 
substitution   of  city  labor. 

Too  much  emphasis  cannot  be  placed  upon 
the  importance  of  centralizing  the  control 
over  the  pavements  right  in  the  Highway  Bu- 
reau itself— and  the  larger  the  municipality 
the  more  important  it  is  that  all  street  re- 
pairs be  made  by  municipal  forces.  In  any 
event,  even  though  the  organization  is  not 
equipped  to  handle  the  work,  all  contracts 
for  repairs  to  cuts  should  be  made  directly 
with  the  city  and  not  with  the  public  service 
corporations!  The  most  efficient  and  econom- 
ic method  of  handling  repairs,  however,  is 
by  municipal  forces. 

After  planning  and  working  out  a  highway 
organization  adequate  for  the  requirements 
of  the  municipality,  the  first  and  most  im- 
portant step  toward  efficiency  and  economy 
in  carrying  out  the  work  is  the  establishment 
of  unit  cost  records,  covering  all  classes  of 
work  carried  on  under  the  bureau.  The  basic 
principle  of  these  records  is  simply  to  bring 
out  by  comparison  the  weak  and  strong  points 
of  the  organization,  which  will  act  as  a  guide 
in  planning  and  conducting  the  work  in  an 
efficient  and  economical  manner.  Compari- 
sons of  ditiferent  sub-divisions  of  one  func- 
tion of  the  organization  may  be  made  one 
with  the  other,  or  comparisons  of  like  func- 
tions in  different  organizations,  all  of  which 
tend  to  improve  tlie  methods  of  carrying  on 
the  work,  impresses  the  men  with  their  re- 
sponsibility and  at  he  same  time  arouses  the 
sense  of  pride  they  should  have  in  their  work. 
Unit  cost  records  are  simply  a  modern  sys- 
tem of  records  designed  to  raise  the  standard 
of  efficiency  and  economy  in  conducting  work. 
All  maintenance  work  should  be  initiated 
through  job  orders  issued  from  the  main 
office,  with  the  exception  of  emergency  re- 
pairs, which  work  should  be  controlled 
through  a  job  order  issued  by  the  superin- 
tendent or  engineer  in  charge,  a  carbon  copy 
of  which  should  be  transmitted  to  the  main 
office.  The  foreman  should  be  supplied  with 
a  force  account  and  daily  report  sheets, 
through  which  labor  hours,  foreman's  time, 
team  time  and  material  used  could  be  charged 
under  their  respective  job  order  numbers  and 
each  day  transmitted  to  the  main  office  where 
the  unit  cost  records  would  be  compiled. 

The  accompanying  chart  illustrates  a  pro- 
posed organization  of  a  Bureau  of  Highways 
which  embraces  construction  and  maintenance 
of  highways,  street  cleaning,  collection  of  gar- 
bage, maintenance  of  bridges  and  mainte- 
nance of  sewers  in  a  municipality,  with  a 
population  of  about  1,600,000,  and  1,500  miles 
of  streets  and  roads  to  care  for,  of  which 
1,000  miles  are  paved  with  first-class  pave- 
ments, 300  miles  with  waterbound  and  bitu- 
minous macadam  and  200  miles  of  dirt  roads. 
It  is  assumed,  of  course,  that  all  street  re- 
pair work  and  bridge  and  sewer  maintenance, 
as  far  as  is  practicable,  will  be  done  by  mu- 
nicipal labor,  and  all  original  construction  and 
repaving  by  contract. 

The  organization,  it  will  be  observed,  is  di- 
vided into  five  main  divisions,  which  in  turn 
are  sub-divided  in  accordance  with  the  re- 
quirements of  the  functions  of  the  respective 
divisions.  A  chief  clerk  is  in  charge  of  the 
clerical  force,  which  embraces  auditiiig  and 
accounting,  permits  and  license  division, 
stenographers  and  clerks  purchasing  supplies, 
etc.  The  maintenance  of  bridges  and  sewers 
is  under  the  direction  of  an  assistant  engineer, 
and  is  sub-divided  into  two  divisions,  main- 
tenance of  bridges  and  maintenance  of  sew- 
ers. All  minor  renairs  to  bridges  and  sewers 
are   made  by  municipal  labor   more  extensive 


repairs     by     contract.       Sewer     cleaning,     of 
course,  is  done  by  municipal  labor. 

The  supervision  of  all  regulating  and  grad- 
ing of  streets,  construction  and  maintenance 
of  pavements  and  street  cleaning  is  divided 
into  two  main  divisions,  each  under  the  di- 
rection of  an  assistant  engineer.  Both  of 
these  divisions  are  sub-divided  into  three  dis- 
tricts, each  under  the  direction  of  a  district 
engineer.  Each  district  has  nine  patrol  in- 
spectors, whose  duty  it  is  to  report  and  meas- 
ure all  defects  in  pavements,  plumbers'  cuts, 
corporation  cuts,  and  report  encumbrances ; 
answ-er  complaints,  etc.,  and  supervise  the 
street  cleaning  and  collection  of  garbage, 
which  has  been  assumed  to  be  under  contract 
in  the  organization  under  discussion.  It  is 
strongly  recommended,  however,  that  this 
work  be  performed  by  the  municipality  itself, 
as  it  is  the  only  logical  way  to  properly  con- 
trol it.  It  will  also  be  observed  that  each 
district  engineer  has  under  his  jurisdiction 
seven  foremen,  laborers,  vehicles,  carts,  etc.. 
assistant  engineer,  stenographer,  store  keep- 
er  and    corporation  yard. 

The  number  of  patrol  inspectors,  assistant 
engineers,  foremen,  laborers,  etc.,  may  vary 
somewhat,  depending  upon  the  requirements 
of  the  respective  districts,  but  the  total  num- 
ber is  approximately  correct  for  the  munici- 
pality at  large. 

Construction  inspectors  are  assigned  to  each 
district  as  occasion  requires  by  the  assistant 
engineers  of  construction  and  maintenance. 
The  other  main  division  comprises  the  office 
force  in  charge  of  plans,  specifications  and 
contracts,  the  asphalt  plant,  and  the  division 
of  sub-surface  structures,  and  is  under  the 
direction  of  an  assistant  engineer.  The  di- 
vision of  sub-surface  structures  is  a  most 
important  division,  and  the  rules  and  regula- 
tions governing  the  placing  of  sub-surface 
structures  in  the  street,  after  a  pavement  has 
been  laid,  cannot  be.  too  strict.  This  is  one 
of  the  most  serious  problems  confrontiiig  the 
municipal  engineer,  and  indications  point  to 
its  not  being  under  proper  control  in  any 
numicipality  in  this  country.  The  only  real 
solution  of  the  problem  would  seem  to  be 
underground  pipe  galleries.  The  evil,  how- 
ever, can  be  minimized  by  exercising  a  more 
thorough  control  over  the  corporations  by  in- 
sisting on  a  strict  compliance  with  rules  and 
regulations  designed  to  permit  of  as  little 
disturbance  as  possible  to  pavements  after  be- 
ing laid. 

A  testing  laboratory  has  not  been  mentioned, 
as  it  is  assumed  that  the  municipality  would 
have  a  haboratorv  eauipped  to  handle  the 
work  of  all  the  city  departments. 

The  primary  considerations  in  making  up 
the  accompanying  chart,  were  to  illustrate  a 
practical  scheme  for  carrying  on  the  work  of 
an  organization,  such  as  referred  to  in  this 
paper,  by  sub-dividing  the  responsibility  for 
the  work  in  such  a  manner  that  the  chief  en- 
gineer will  not  be  swamped  with  detail,  but 
at  the  same  time  will  be  in  such  close  touch 
with  all  the  work  under  his  jurisdiction  that 
he  can  intelligently  direct  and  thoroughly 
control  the  operations  of  the  bureau. 

The  organization  under  discussion  has  been 
used  as  an  illustration  in  this  paper,  as  it  is 
one  with  which  the  writer  is  familiar,  and  is 
not  presented  as  an  ideal  municipal  highway 
organization,  the  object  simply  being  to  illus- 
trate the  essential  features  that  must  neces- 
sarily be  considered  in  order  to  successfully 
control  a  municipal  hi.ghway  organization. 
The  fundamental  principles  under  discussion, 
however,  would  apply  to  any  like  organiza- 
tion, any  deviations  w-ould  simply  be  of  minor 
detail. 


Public  Works  on  the  Malay  Peninsula. — 

The  Public  Works  Department  of  the  Fed- 
erated Malav  States  expended  during  the  last 
vear  $1.0PO,056  for  public  buildings,  roads, 
streets,  bridges  and  canals.  Twenty-nine  miles 
of  roads  were  metaled  at  a  cost  of  $12,.510 
per  mile  and  760  miles  were  maintained  at  a 
cost  of  $1,620  per  mile,  laterite.  coral  and 
granite  being  used.  Two  government  tele- 
graph lines  were  commenced. 


The  Resurfacing  of  102  Miles  of  High- 
way in  Five  Months. 

During  the  season  of  1912  the  Highway 
Bureau  of  Queens  Borough,  New  York  City^ 
resurfaced  by  contract  102  miles  of  road  at 
a  total  expenditure  of  $1,877,820,  The  bulk 
of  the  work  was  carried  out  during  the  last 
four  months  at  an  average  rate  of  10,000  sq. 
yds.  daily,  or  practically  one  mile  per  day. 
When  Greater  New  York  was  formed  in  1898- 
Queens  County,  within  the  borough  limits, 
had  4-50  miles  of  waterbound  macadam.  Dur- 
ing the  past  14  years,  insufficient  provision  of 
material  for  the  maintenance  of  these  roads, 
poor  organization  and  neglect  combined,  re- 
sulted in  a  condition  that  made  the  general: 
repaving  an  urgent  necessity.  It  was  on  the 
most  imi)ortant  of  these  highways  that  the 
work  was  performed  this  year.  The  old  ma- 
cadam roads  generally  had  good  foundations, 
many  of  them  in  fact  having  a  Telford  bot- 
tom and  with  few  exceptions  the  grades  are 
light  and  the  drainage  good,  the  subsoil  being 
sandv. 

In  a  few  instances  the  grades  ran  between 
5  and  8  per  cent,  and  these  sections  received 
especial   attention. 

The  entire  work  was  divided  in  57  contracts 
for  which  bids  were  received.  The  greatest 
length  covered  by  a  single  contract  was  6.2' 
miles ;  the  shortest  length  was  .47  mile.  Of 
the  102  miles  89.31  were  surfaced  with  as- 
phaltic  concrete  pavement,  6.93  with  improved 
granite  block  pavement,  3.25  with  asphalt 
blocks,  1.83  with  sheet  asphalt,  and  68  with 
wood  blocks.  The  Work  was  distributed 
among  17  contractors. 

The  improvement  was  made  under  the  di- 
rection of  Mr.  G.  Rowland  Leavitt,  Superin- 
tendent of  Highways,  Borough  of  Queens.  A 
description  of  the  work  was  given  by  Mr. 
Leavitt  in  a  paper  presented  two  weeks  ago 
at  the  Third  American  Road  Congress.  The 
matter  in  this  article  has  been  taken  from 
his  paper. 

Cluiraclcr  of  Repaving. — The  controllmg 
features  in  deciding  upon  the  character  of 
paving  to  be  used  were:  The  nature  of  the 
traffic,  the  construction  then  in  place  which 
was  to  be  used  to  best  advantage,  the  first  cost 
and  the  cost  of  maintenance.  Probably  75- 
per  cent  of  the  traffic  is  automobile.  This- 
portion  of  the  traffic  demanded  a  smooth  pave- 
ment and  one  that  could  be  kept  in  smooth 
condition  continuously.  The  heavy  horse- 
drawn  traffic  demanded  a  surface  affordmg 
a  good  foothold  and  easy  draft.  For  heavy 
grades  the  choice  was  granite  block.  Gener- 
allv  a  bitulithic  carpet  placed  upon  the  ola 
macadam  seemed  best  to  meet  all  require- 
ments and  conditions.  The  first  cost  of  a 
bitulithic  macadam  (penetration  method) 
would  have  been  considerablv  lower  than  a 
bitulithic  concrete  (mixed  method).  Under 
the  traffic  to  which  these  roads  are  subjected 
a  light  flush  coat  of  bitumen  and  stone  at 
a  cost  of  from  10  to  15  cts.  per  square  yard 
would  be  necessary  yearly  to  maintain  a  bitu- 
lithic macadam  in  good  condition.  Adding 
this  to  first  cost  (as  determined  by  actual 
contract  costs)  would  bring  the  cost  at  the 
end  of  five  years  to  about  $1.25  per  square 
yard  for  bitulithic  macadam.  It  was  esti- 
mated that  a  bitulithic  concrete  on  a  prop- 
erlv  prepared  macadam  foundation,  including 
the  preparation  of  the  foundation  and  five 
vears"  euarantee.  would  not  exceed  this.  The 
low  bids  as  received  have  varied  generally 
from  $1.00  to  $1.20  and  the  average  for  1.- 
30fi.5.".0  snuare  vards  is  $1.11.  including  a  five 
vears'  maintenance.  Owing  to  differences  in 
the  length  of  haul  for  materials  used  and 
also  in  the  varving  requirements  as  to  giit- 
tors.  binders,  etc..  the  price  bid  varied  in  tne 
diiTerent  contracts.  In  the  case  of  the  Hott- 
mnn  Bo'devard.  a  street  of  unusuallv  heavy 
traffic  the  price  ran  as  high  as  $1.44  per 
snuare  vard.  while  on  the  other  hand  there 
wpre  P  number  of  cases  in  which  prices  ran 
below  $1,000,  going  as  low  as  80  cts.  to  91  cts. 
in   several   cases. 

The  essential  features  of  these  specifications 
for  a  bitulithic  concrete  wearing  surface  are- 
the  requirements  for  the  asphalt,  mineral  ag- 
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gregate,  the  method  of  preparing  the  old  ma- 
cadam foundation,  and  the  laying  of  the  as- 
phaltic  concrete.  A  high  grade  of  asphalt 
was  specified  and  materials  from  five  differ- 
ent sources  were  used  by  the  various  con- 
tractors. About  three-fourths  of  the  entire 
amount  used,  however,  was  Bermudcz  asphalt. 
A  trap  rock  and  sand  mineral  aggregate, 
ranging  from  %  in.  to  dust  well  graded  as 
to  size  was  specified.  Minimum  and  maxi- 
nium  limits  for  percentage  of  asphalt  "200, 
4U,  10,  Vi  and  %  mesh  mineral  aggregate  were 
specified  before  mi.xing;  however  trial  tests 
were  run  within  these  limits,  with  material  on 
hand  with  the  object  in  view  of  determining 
the  densest  pavement  possible  thereunder. 
The  trap  rock  screenings  as  delivered  in  the 
New  York  market  with  two  grades  of  sand 
and  stone  dust  were  required  to  make  up  a 
suitable  mi.xture. 

The  city  maintained  inspectors  at  each  of 
the  plants  continuously  while  mixing.  These 
inspectors  were  required  to  take  samples  of 
the  mineral  aggregate  as  mi.xed  at  least  four 
times  daily  and  run  the  samples  over  the 
screens  to  determine  whether  the  proper 
mixture,  desired  within  these  limits,  was 
being  obtained,  to  see  that  the  required 
amount  of  asphalt  was  placed  in  the  mi.x 
and  that  the  temperatures  of  the  stone 
before  mixing  and  the  mixed  material 
as  prepared  for  the  road  were  correct.  They 
were  required  to  make  daily  reports  to  the 
main  office  by  mail  each  night.  The  asphaltic 
cement  as  prepared  for  use  was  tested  every 
other  day  at  the  Municipal  Standard  Testing 
Laboratory. 

Preparing  the  Foundation. — The  old  ma- 
cadam road  was  as  lightly  scarified  as  would 
permit  of  the  reshaping  of  the  old  road  to 
the  crown  desired.  After  shaping  with  rakes 
and  forks,  it  was  then  rolled  and  filled,  addi- 
tional stone  being  added  where  necessary, 
until  the  foundation  was  tight  and  compacted, 
to  a  width  1  ft.  wider  than  tlie  finished 
pavement.  Two-inch  planks  were  then  drift 
bolted  to  the  foundation,  along  the  lines  to 
which  the  asphalt  was  to  be  laid  and  the  as- 
phalt spread  and  raked.  In  rolling  the  rear 
roll  was  run  over  these  planks  so  as  to  grip 
them,  and  in  this  way  good  compression  was 
obtained  on  the  edges ;  neat  cement  was  cast 
over  the  surface  after  the  preliminary  rolling 
and  swept  with  a  broom  so  as  to  fill  in  the 
small  voids  in  the  surface  and  the  rolling  con- 
tinued to  final  compression,  -\fter  the  re- 
moval of  the  planks,  the  macadam  along  the 
edges  was  lartly  removed  and  bricks,  general- 
Iv  in  three  courses,  laid  along  the  edge  and 
filled  with  a  bitulithic  filler.  In  some  instances 
the  bricks  were  omitted  and  broken  stone  was 
used  along  the  edges  filled  with  screenings 
and  tlioroughly  rolled  in.  This  latter  method 
seems  to  prove  satisfactory  where  the  travel 
is  not  crowded  so  as  to  compel  vehicles  to 
run  along  the  edge  of  the  pavement  constant- 
ly. The  wings  of  the  roads  were  then  graded 
to  a  gutter  line  generally  from  5  to  7  ft.  from 
the  edge  of  the  oavement. 

All  the  asphaltic  concrete  contracts  were 
identical  as  to  form,  and  there  was  a  single 
standard  set  of  specifications  throughout 
which,  however,  provided  suflicient  elasticitv 
to  be  adaptable  to  any  conditions  of  the  old 
roads. 

Field  Organicalions.— The  Division  Engi- 
neers in  the  field  were  almost  overwhelmed 
with  supervisorv  work.  These  men  had  to 
travel  a  distance  varving  at  different  periods 
of  from  70  to  90  miles  daily  to  visit  each  pomt 
■of  construction  once  during  the  day.  It  was 
only  bv  the  use  of  automobiles,  which  were 
■constantlv  at  their  disposal,  that  they  were 
able  to  cover  the  work.  The  Inspectors.^  40 
in  number,  took  their  instructions  and  assign- 
ments directlv  from  the  Division  Engineers 
and  reported  'dailv  to  the  main  office  bv  mail. 
It  was  hreelv  through  these  reports  that  the 
main  office  kept  in  close  touch  with  the  work. 
Contractors'  F/o)l^f.— Portable  plants  ot  sev- 
eral dififerent  tvpes.  but  working  on  the  same 
principle  as  the  permanent  asphalt  plants,  were 
I'sed  in  carrving  out  this  work:  in  addition 
there  were  three  permanent  asphalt  plants  b.;- 
■  longing  to  local  contractors  which  were  partly 


engaged  upon  the  work.  The  Cominental 
Public  \Vori<s  Co.,  which  had  three  contracts 
aggregating  7  miles  of  asphaltic  concrete  pave- 
ment, used  a  plant  technically  known  as  a 
semi-portable  plant,  consisting  of  high-speed 
engine  and  locomotive  boiler;  sand  heating 
devices  consisting  of  an  American  Process 
Dryer  .30  ft.  long  4  ft.  in  diameter,  jacketed 
with  asbestos,  equipped  with  a  dutch  oven 
with  fuel  oil  burner  attachments ;  a  mixing 
unit  consisting  of  an  inclosed  hot  sand  bucket 
ejevator,  sand  screens,  sand  hoppers  with 
the  necessary  bins  for  the  separation  of  the 
mineral  aggregate,  measuring  boxes,  and  a 
9-ft.  asphalt  mixer.  The  usual  asphalt  kettles 
of  about  1,000  gals,  capacity  were  used.  In 
this  particular  plant  fuel  oil  was  used  both 
in  the  heating  drum  and  in  the  boiler  with 
excellent  results.  This  plant  had  a  maximum 
capacity  of  about  1,.500  S().  yds.  of  2-in.  as- 
phaltic  concrete    per   8-hour   working  day. 

The  Barber  .■\sphalt  Paving  Co.,  which  had 
four  contracts  for  asphaltic  concrete  (4.7 
miles  in  all)  and  one  contract  for  .4  mile 
of  sheet  asphalt,  on  a  portion  of  its  work 
used  a  semi-portable  plant  very  much  of  the 
same  type  as  the  one  above  described.  This 
plant,  as  well  as  several  others,  was  equipped 
with  the  necessary  compressed  air  fixtures  to 
convey  the  asphaltic  cement  from  the  tanks 
directly  to  the  mixing  platform.  This  plant 
would  prepare  and  mix  enough  bituminous 
macadam  mixture  to  lay  1,200  sq.  yds.  2  ins. 
thick  in  8  hours'  operation.  The  other  plant 
used  by  this  company  was  a  permanent  as- 
phalt plant  with  a  capacity  of  about  .3,400 
scj.  yds. 

Tile  Cleveland  Trinidad  Asphalt  Co.  put 
up  a  permanent  plant  on  the  water  front  in 
Queens  Borough  for  use  in  their  work 
throughout  the  city.  This  plant  has  a  capacity 
of  about  3,000  sq.  yds.  of  2-in.  asphaltic  con- 
crete per  working  day  of  8  hours.  This  plant 
was  equipped  with  a  compressed  air  purveyor 
for  the  asphaltic  cement.  This  company  had 
one  contract  calling  for  2.1  miles  of  asphaltic 
concrete. 

J.  F.  Hill,  who  had  four  contracts  aggre- 
gating 10.73  miles  of  asphaltic  concrete,  used 
two  Cummer  Railroad  plants,  each  having  a 
rated  capacity  of  2,000  sq.  yds.  These  plants 
are  mounted  on  railroad  trucks  and  so  con- 
structed that  they  can  be  dismantled  aiid 
made  to  travel  on  their  own  wheels  when  in 
transit.  They  are  provided  with  horizontal 
revolving  drums  mounted  over  a  fire  box 
and  surrounded  with  a  fireproof  arch  through 
which  the  mineral  aggregate  is  fed.  These 
plants  weigh  about  90  tons  each  and  they 
have  their  melting  kettles,  mixing  apparatus. 
boilers,  engines  and  shafts  so  arranged  as  to 
enable  one  to  readily  prepare  the  same  for 
transit  or  for  operation  after  transit.  This 
company  carried  a  full  equipped  laboratory 
and  employed  experienced  chemists  at  the 
plant  to  supervise  tests  and  analyze  its  mixes 
and   pavements. 

The  Standard  Bitulithic  Co.  had  11  con- 
tracts for  asphaltic  concrete,  the  total  mileage 
being  3iM.  It  used  six  portable  asphalt  plants 
of  the  Warren  tvpe  in  carrying  out  its  por- 
tion of  the  work.  The  plants  are  convenient- 
ly arranged  for  shipping  and  are  substantially 
constructed,  and  set  on  their  own  wheels  for 
transportation  from  one  place  to  another. 
One  of  the  main  favorable  features  of  these 
plants  is  the  fact  that  they  can  be  put  in 
operation  in  new  locations  in  a  few  hours; 
although  simple  in  their  construction,  they 
arc  so  arranged  that  there  is  no  guess  work 
as  to  the  proportions  of  the  ingredients  but 
every  step  and  every  portion  is  under  direct 
control  of  the  operator. 

There  were  14  plants  engaged  on  this  work 
during  the  season,  and  the  main  features  of 
the  others  were  similar  to  those  above  out- 
lined, or  a  combination  of  the  same.  The 
Newton  Paving  Co.  used  an  Equitable  asphalt 
plant.  This  plant  differed  from  all  the  rest 
in  that  th(>  mineral  ai^grcgate  was  put  directlv 
into  the  mixing  drum  and  heated  by  a  hot  air 
blower  and  then  the  asphaltic  cement  was 
supplied  by  an  air  compressor  directlv  from  a 
measuring  tank,  tl.c  stone  dust  added  ami 
the   heating   and   mixing   continued   until    inc 
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instances  this  amount  was  exceeded  by  sev- 
eral hundred  yards. 

The  Borough  .-Vspli.  t^. 

rial    in   a   permanent  '.^. 

town  Creek  in  • 
whose  capacity  i- 
rial  in  a  run  oi 
probably  as  con; 
there  is  to  be  fo 
less  when  in  full 
elevation  of  the  i 

is  by  gravity.  All  inaicrial  ■;>  under  cover 
and  kept  from  the  weather  from  the  time  it 
IS  unloaded  from  the  scows  until  it  is  sent 
out  as  a  hnished  product.  The  material  is 
removed  from  the  scows  into  a 
tion    bin   of   36    ft.   dimension, 

cu.  yds.     From  this  bin   the  m_: ,    ^  ,- 

yated  by  belt  and  bucket  elevators  to  bins 
from  which  it  is  conducted  inr-  t-.vr.  driers  5 
ft.   in  diameter  and  3.<  ft.  r  driven 

and  heated   by  oil.     No  s.  done  in 

the  driers,  all  materi..'  '  f.re 

it  reaches  them  by  sc:  311 

ins.   in   diameter.     Ti.i    .,  ;  ,cs 

not    pass    the    screens    is  is 

called  a  binder  bin.    The  li  -up- 

plying  the  mixes  are  3o  ft.  long,  iu  u.  wide 
and  10  ft.  deep.  The  dust  is  stored  on  the 
third  floor  and  is  added  to  the  mixture  by 
means  of  tightly  enclosed  chutes.  M  the  mix- 
ing box  there  are  two  openings  for  stone  and 
five  openings  for  sand,  admitting  of  the  con- 
trol of  temperature  and  gradini'  \l'  min- 
eral aggregate  is  weighed  at  th;  ■  .re 
being  dumped  into  the  mixer.  r  is 
entirely  enclosed,  leaving  no  openings  lur  the 
escape  of  the  dust.  The  asphaltic  cement  is 
heated  in  four  tanks  of  the  usual  type,  two 
of  which  are  used  as  melting  tanks  imlv  and 
two  as  working  tanks;  they  arc  "'■  ■  '  '  with 
air  agitators.  The  machinery  1-  lec- 
trically  and  an  oil  engine  is'ah\  ;,  to 
carry  on  the  work  in  case  ot  an  electric 
breakdown. 

The  Uvalde  .Asphalt  Co.  carried  out  its 
work  from  a  permanent  plant  of  the  usual 
type  located  on  Newtown  Creek  in  Brooklyn 
This  plant  was  located  from  six  to  twelve 
miles  distant  from  the  site  of  the  work,  the 
material  was  brought  in  trolley  freight  cars 
to  a  switch  near  the  work,  froni  which  it  was 
then  trucked  to  the  street  and  in  some  in- 
stances, where  a  trolley  track  w,ts  on  the 
street,     the    material    was  directly 

from  the  cars  into  the  plac,  id     This 

plant  has  a  capacity  of  4.i  of  2-in. 

material  in  an  8-hour  wor-  nd  their 

highest  run  for  a  single  il  -       urs  was 

3,500  sq.  yds. 

Progress  of  the  Work. — The  asphalt  work 
was  divided  into  .50  contracts.  There  were 
ten  contractors  successful  in  their  bidding. 
and  they  used  all  told  14  diflferc--  'ur- 

ing  the  season.     There   were  1  len 

of  all  classes  engaged  in   i!  ^  on 

Oct.    15,    1P12.    the    vario-,  cm- 

ployed    1,585    men.      The    ^  thic 

Co.  laid  6,867  sq.  yds.  of  cnt 

on  Oct.  15,  1912,  in  additi.  •  iial 

area  of  macadam   fi>', 
of  brick  binder  and 
incidental   work  in  cl 
16  and  17  they  had  a 
6,7-15    so.    yds.    of    bit 

with  a  force  of  722  inrii  cniploj-evl,  llii>  num- 
ber   including    encineer*.    fnrrmen.    |ilv>rer«. 
etc..  employed  or    ' 
work.     They   c  ■ 

sq.  yds.,  or  aln'ut  .mu-  -.unti  .-i  .mi  ..-(....i.. 
work,  all  of  which  has  been  completed  »ince 
Julv  18.  ini2. 

The  St.in<lard  Bit'.'' 
bricks  for  binder  .in.; 
bif'cks   for  paving  on  hill- 

The  Rarher  Asphalt  C" 
averaged  2.520  tu\    v' 
3  000  sn.  vdj    for  a  ? 

The  Cleveland  Trii. -  '  » 

high   run  of  2.117   sq,  yds    (or  a  wnsle  dajr 
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and  an  average  daily  run  for  six  consecutive 
days  of  1,483  sq.  yds.  This  company  used 
automobile  trucks  in  the  delivery  of  their 
asphalt  with  uniform  success.  The  automobile 
truck  has  an  especial  advantage  on  a  founda- 
tion of  this  kind  over  the  horse-drawn  truck, 
in  -that  the  foundation  is  undisturbed  in 
dumping. 

J.  F.  Hill  had  a  high  run  of  2,098  sq.  yds. 
and  an  average  daily  run  for  six  consecutive 
days  of  1,900  sq.  yds.  This  company  used 
automobile  trucks  sucessfully  in  the  delivery 
of  the  broken  stone  for  foundation,  the  brick 
and  other  materials  used  along  the  line  of  the 
work.  They  did  not,  however,  use  the  auto- 
mobile truck  in  the  delivery  of  the  hot  asphalt. 

The  Continental  Public  Works  Co.  had  a 
daily  average  for  four  consecutive  days  from 
their  portable  plant  of  1,000  sq.  yds. 

The  Borough  Asphalt  Company  had  a  high 
run  of  3,320  sq.  yds.,  and  they  had  an  average 
record  of  2,500  sq.  yds.  a  day  for  31  consecu- 
tive  working  days. 


A    Township   Organization   for    High- 
way Work. 

The  aggregate  expenditure  throughout  the 
country  by  towns  for  the  maintenance  and 
construction  of  local  roads,  is  so  large,  and 
so  much  of  the  money  is  needlessly  invested, 
that  a  system  for  the  better  handling  of  this 
work,  such  as  suggested  by  Mr.  A.  N.  John- 
son in  a  paper  presented  at  the  Third  Amer- 
ican Road  Congress,  is  well  worthy  of  atten- 
tion. In  outlining  the  organization  Mr.  John- 
son made  the  following  assumptions:  The 
mileage  of  highways  to  be  cared  for  is  as- 
sumed to  be  from  75  to  100,  of  which  approxi- 
mately 75,  per  cent  are  earth  roads.  The 
bridges  and  culverts  are  to  be  in  the  care  of 
the  same  organization  as  the  roads.  It  is 
also  assumed  that  the  town  officials  do  not 
have  charge  of  the  maintenance  or  construc- 
tion of  sections  of  heavily  traveled  through 
roads  that  may  lie  in  the  town,  but  that  these 
form  a  part  of  a  state  system  under  the  main- 
tenance of  a  State  Highway  Department.  A 
reasonable  amount  of  money  is  to  be  available 
for  the  work  to  be  done,  and  it  is  assumed 
that  macadam  or  other  hard  surface  roads 
are  to  be  built  by  contract  and  that  all  l)ridges 
costing  to  exceed  $400  to  $.500  are  also  to 
be  built  in  this  way.  Mr.  Johnson's  paper,  in 
greater  part,   follows : 

The  entire  responsibility  for  the  work  in 
the  town  should  be  in  the  hands  of  one  man 
designated  as  the  town  road  commissioner. 
He  should  be  elected  by  the  voters  of  the 
town  for  a  term  of  three  years  on  a  non- 
partisan ballot  under  a  system  whereby  the 
man  having  the  highest  number  of  votes  is 
declared  elected  to  the  office.  His  pay  should 
be  a  fixed  percentage  of  the  regular  road  and 
bridge  levy  of  the  town,  about  10  per  cent, 
but  in  no  case  should  it  be  less  than  $200  per 
year  nor  exceed  $500  per  year. 

It  is  expected  his  duties  will  be  administra- 
tive only  and  require  but  one  or  two  days' 
time  a  month  on  an  average.  There  should 
be  one  fixed  day  each  month  when  he  may 
be  found  at  a  designated  office  in  the  town. 
on  which  days  contracts  should  be  let  and 
■  other  business  transacted.  He  should  be 
custodian  of  the  town  road  funds.  In  order 
to  safeguard  his  expenditures  he  should  be 
required  to  publish  a  list  of  disbursements 
each  quarter.  The  town  road  commissioner 
,  should  have  full  charge  of  all  road  work  in 
the  town,  make  all  contracts  for  road  work 
and  for  bridges  for  the  township  and  should 
be  obliged -to  hire  a  road  superintendent.  He 
should  be  subject  to  a  properly  safeguarded 
recall. 

The  actual  work  on  the  highways  would  be 
in  charge  of  a  road  superintendent,  to  be 
employed  or  appointed  bv  the  town  road  com- 
missioner, and  to  be  responsible  only  to  him. 
The  road  superintendent  should  be  employed 
bv  the  vear  on  a  monthly  wage  basis,  and 
should  be  required  to  eive  liis  entire  time  to 
road  work.  He  should  be  custodian  of  the 
enuipment  owned  by  the  town  and  be  respon- 
sible   for    its    care    and    upkeep.      He    should 


have  authority  to  hire  such  men  and  teams 
as  may  be  necessary  for  doing  the  road  work 
in  the  town,  subject  only  to  approval  of  the 
town    road    commissioner. 

The  men  and  teams  used  on  the  road  work 
should  be  so  far  as  possible  employed  on  a 
monthly  wage  basis  and  for  the  entire  con- 
struction season,  and  should  be  under  author- 
ity of  the  superintendent  and  take  orders 
form,  and  report  directly  to  him. 

All  taxes  for  road  and  bridge  purposes  ui 
each  town  should  be  paid  in  cash,  the  maxi- 
mum rate  allowable  to  be  fixed  by  statute ; 
but  within  such  limits  the  rate  should  be 
iLxed  by  the  road  commissioner,  such  rate  to 
be  entered  by  the  proper  coiuity  officers  as  a 
tax  against  all  property  in  the  town,  including 
railroads  and  other  corporations  situated 
therein. 

The  evils  of  the  labor  system  are  too  well 
known  to  need  detailed  mention.  There  are 
few  communities  where  a  valid  excuse  can 
be  offered  for  any  such  inefficient  and  de- 
moralizing method  of   doing  public  work. 

It  is  believed  that  no  franchise  for  rights 
of  ways  within  the  public  highways  should 
be  at  the  disposal  of  as  small  a  unit  as  the 
town ;  but  could  well  be  extended,  under 
liroper  statutory  limitations,  by  the  county 
boards.  Franchises  for  electric  railroads 
within  the  limits  of  a  highway  should  be  pro- 
hibited by  law  except  within  the  limits  of 
incorporated   villages  and  cities. 

It  is  with  such  larger  matters  affecting  the 
welfare  of  the  town  and  its  highways  that 
the  highway  commissioner  should  deal  and  the 
office  be  so  constituted  as  to  permit  the  best 
equipped  men,  the  busy  men,  the  men  of  af- 
fairs, to  be  able  and  desirous  of  undertaking 
the  work.  The  duties  should  not  include  a 
lot  of  small  detail  much  better  left  to  some 
skillful   superintendent. 

The  following  equipment  can  usually  be 
economically  used  in  an  average  town :  A 
power  grading  outfit,  i.  e.,  some  kind  of  power 
tractor  and  heavy  grader,  a  small  grader  for 
team  work,  10  to  15  road  drags,  and  the  usual 
equipment  of  small  scrapers,  shovels,  plows, 
picks  and  similar  tools. 

In  exceptional  cases  the  town  may  use 
economically,  particularly  if  there  is  a  con- 
siderable mileage  of  hard  roads  to  be  main- 
tained, the  following  additional  equipment: 
One  or  two  conveniently  located  gravel  pits 
or  stone  quaries.  and  in  the  latter  case  a 
stone  crushing  plant  with  a  capacity  of  100 
cu.  yds.  per  day.  a  concrete  mixer  and  col- 
lapsible culvert  forms. 

."Ml  of  the  roads  in  the  town  except  pos- 
sibly a  few  infrequently  traveled  by-roads, 
should  be  patroled  once  a  month  by  the  road 
superintendent.  -Special  inspection  trips  may 
lie  necessary  in  addition  to  the  regular  month- 
ly patroling,  but  these  will  involve  only  visits 
to  certain  sections  of  roads  which  have  been 
reported  as  being  in  improper  condition.  In 
addition  to  patroling  all  the  roads  once  a 
month,  the  road  superintendent  should  patrol 
the  main  traveled  roads  in  the  town  at  least 
once  a  week. 

.A.11  construction  work  in  the  way  of  grad- 
ing and  shaping  of  earth  roads  should  be 
done  early  in  the  season,  the  work  beginning 
as  soon  as  the  roads  have  settled  sufficiently 
to  permit  the  use  of  proper  machinery.  In 
this  work,  the  road  superintendent  should  act 
as  foreman,  and  be  in  immediate  charge  of 
the  construction  work  and  give  his  time  con- 
tinuously to  it. 

The  work  should  be  done  by  the  most  ap- 
proved and  efficient  methods,  using  a  grader 
drawn  by  some  sort  of  a  power  tractor,  and 
the  work  should  be  planned  so  as  to  incon- 
venience the  public  as  little  as  possible  and 
yet  be  consistent  with  doing  economical  w'ork. 
If  heavy  grading,  as  cutting  hills  or  raising 
roads  by  means  of  embankments,  must  be 
done,  the  work  should  be  laid  out  and  grades 
established  by  a  competent  engineer,  and  the 
superintendent  should  then  work  to  the  grade 
sa  established,  using  teams  and  scrapers. 
.Such  work  should  be  done  as  earlv  in  the 
season  as  practical,  so  as  to  permit  the  newlv 
made  embankments  to  be  compacted  before 
the  winter   season  comes  on.     All   such  work 


can  conveniently  be  done  by  day  labor  with 
the  regular  force  employed  in  road  work. 

.'\fter  the  necessary  earth  work  on  the  roads 
has  been  completed,  the  force  should  take  up 
the  construction  and  repair  of  culverts.  This 
work  can  be  conveniently  done  in  midsummer 
and  early  fall.  At  this  time  the  streams  are 
usuallv  at  low  water  and  the  work  will  be 
interrupted  the  least  by  rainy  weather  and 
high  water  in  the  streams.  Plans  should  be 
made  and  materials  purchased  for  all  the 
work  which  it  is  intended  to  do  in  one  sea- 
son, and  this  work  should  all  be  done  at  one 
time,  the  township  gang  working  continuously 
at  the  culvert  work  until  it  has  been  com- 
pleted. 

In  many  instances  the  town  might  well 
adopt  a  general  type  of  culvert,  and  if  once 
a  satisfactory  type  were  decided  upon,  this 
could  be  used  throughout  the  town,  thereby 
permitting  the  use  of  forms  repeatedly,  and 
making  it  unnecessary  for  the  town  force  to 
become  familiar  with  more  than  one  general 
type  of  construction.  In  this  way,  the  great- 
est efficiency  of  the  men  could'  be  secured 
at  the  least  expenditure   for  superintendence. 

The  construction  of  all  bridges  or  culverts 
having  a  span  of  G  ft.  or  greater  should  be  in 
accordance  with  general  specifications  as  es- 
tablished by  the  State  Highway  Department. 
The  plans  and  specifications  should  be  pre- 
pared during  the  w-inter,  and  the  contracts  let 
in  the  early  spring.  The  construction  of  the 
bridges  should  be  carried  out  under  the  su- 
pervision of  an  inspector,  and  approved  by 
the  engineer. 

.\ftcr  the  earth  road  construction  work 
has  been  completed  in  the  early  summer,  a 
certain  amount  of  grade  work  will  be  neces- 
sary in  order  to  maintain  the  proper  shape 
to  the  roads  during  settlement.  Such  work 
will  usually  be  done  by  teams  and  a  light 
grader,  and  arrangements  should  be  made 
by  the  town  superintendent  to  follow  the 
construction  work  with  a  proper  amount  of 
grading  so  as  to  maintain  the  condition  of 
the  surface  and  the  general  shape  of  the 
roads  until  the  roadway  has  become  thor- 
oughly compacted. 

In  addition  to  the  maintenance  work  which 
can  be  done  with  a  small  grader,  there  will 
be  a  large  amount  of  maintenance  work  to 
be  done  by  means  of  the  split  log  or  other 
similar  forms  of  drag.  Inasmuch  as  the  drag- 
ging must  usually  be  done  throughout  the 
town  within  a  period  of  a  very  few  liours, 
if  the  work  is  to  be  accomplished  while  the 
soil  is  in  proper  condition,  it  will  be  necessary 
for  the  road  superintendent  to  have  men  who 
live  in  various  parts  of  the  township  employed 
for  this  purpose  with  the  understanding  that 
they  will  drag  certain  sections  of  road  im- 
mediately upon  receipt  of  notice  from  the 
superintendent.  When  the  superintendent 
finds  conditions  are  suitable  for  dragging,  he 
will  then  notify  the  various  men  throughout 
the  town  and  the  work  of  dragging  can  he 
done  within  a   few  hours. 

In  order  to  have  efficient  dragging  work 
done  this  arrangement  is  necessary,  particu- 
larly in  the  early  fall  and  winter  when  it  often 
freezes  suddenly  after  a  heavy  rain,  making 
the  roads  very  rough  unless  they  have  been 
dragged  just  before  freezing. 

It  is  very  important  to  maintain  a  perfect 
system  of  drainage  on  all  roads  throughout 
the  year,  and  it  is  particularly  desirable  to 
have  the  roads  enter  the  winter  and  spring 
period  without  obstructions  to  drainage  any- 
where. Late  in  the  fall  the  roads  should  all 
he  gone  over  and  all  culverts  cleaned  out. 
weeds  and  grass  removed  from  the  ends  and 
the  ditches  along  the  roads  throughout  care- 
fully cleaned  and  opened  so  as  to  insure  a 
free  flow  of  water  to  the  culverts  and  outlet 
ditches. 

Maintenance  work  on  hard  roads  should 
be  carried  out  in  midsummer  except  that 
emergencv  repairs  should  be  made  at  any 
time  w  hen  it  seems  advisable ;  but  the  general 
overhauling  or  surfacing  of  any  section  of 
hard  roads  can  be  most  conveniently  and  eco- 
nomicallv  done  in  midsummer  or  early  fall. 
Under  the  operation  of  systematic  mainte- 
nance   most   of    the   necessary   work    can    be 
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done  by  means  of  small  tools,  such  as  picks 
shovels  and  tampers,  without  the  use  of  the 
steam  roller  or  other  heavy  appliances. 

1  he  construction  of  hard  roads  should  be 
earned  on  by  contract.  Plans  and  specifica- 
tions for  the  work  should  be  prepared  by  a 
competent  engineer  and  tlie  construction 
should  be  carried  out  under  suitable  inspec- 
tion by  the  engineer,  or  inspector  approved 
by  him.  The  contracts  should  be  let  in  the 
early  spring,  and  if  the  roads  are  to  be  sur- 
taced  with  a  bituminous  compound,  provi- 
sions should  be  made  for  the  completion  of 
the  work  prior  to  Oct.  1st,  or  at  least  pro- 
visions should  be  made  that  no  work  should 
be  done  when  the  atmospheric  temperature 
IS  less  than  GO  . 

It  is  expected  that  the  organization  will 
take  care  of  the  necessary  maintenance  of 
bridges,  such  as  reflooring  and  repainting  and 
provisions  should  be  made  for  takino  care 
of  this  work  in  the  late  summer.  ° 

In  outlining  a  system  for  maintaining  high- 
ways in  a  small  political  unit,  it  is  believed 
to  be  desirable  to  concentrate  the  responsi- 
bility for  the  work  in  one  person,  and  if  this 
is  done,  then  the  one  person  who  is  responsi- 
ble for  the  work  must  also  be  given  full  au- 
thority. Therefore,  the  road  commissioner 
should  have  full  authority  for  carrying  on  the 
work   in   the   town. 

First  class  work  can  onlv  be  expected  when 
men  are  compensated   for  it.     Therefore,  the 
compensation    for   the   men   doing   road  work 
in  the  town  should  be  ample  for  the  class  of 
w^ork  they  are  required  to  do,  and  particularly 
the  superintendent  should  be  well   paid.     The 
success  of  the  operation  of  the  entire  svsteni 
will   depend   upon   the  selection  of   a   suitable 
town    commissioner    and    in    accordance    with 
the  ideals  of  a   representative  government,   it 
is  believed   that  this   officer  should  be  elected 
by  the  people,  this  with  a  full  realization  that 
in  some  cases  incompetent  men  will  be  elected. 
By   making   the   office   non-partisan,   compe- 
tent men  will  usually  be  secured   for  this  po- 
sition.    Since  the  commissioner  is  to  be  held 
responsible  for  all  the  work  done  in  the  town- 
ship, he  must   have  full  authority  in  securing 
his   assistants,  and   all  men   doing  road  work 
and  all  inspectors  working  in  the  town  should 
report  to   the  town  commissioner.     Inasmuch 
as   the   office  will  entail  the  handling  of  con- 
siderable  sums   of   money,   the   road   commis- 
sioner should  be  placed  under  a  suitable  bond, 
and    the    disbursement    of    this    fund    should 
be  placed  under  proper  legal  safeguards  such 
as    the    one    requiring    vouchers    covering    all 
expenditures    to    be   kept    on    file   and    should 
be  required  to  publish  at  least  once  a  quarter 
a  statement  showing  all  the  expenditures  dur- 
ing the   preceding  quarter,  including  expendi- 
tures for  supplies  and  expenditures  for  labor, 
salaries,    etc.      It    is    also    believed    that    the 
office   should   be  made   subject   to   recall   upon 
petition   and   vote  of  the   people  in  the  town. 
The    commissioner    should    be    required    by 
law  to   let  all   contracts   for  road   and  bridge 
work  after  public  advertisements  and  at  pub- 
lic lettings.  and  npnn  properly  prepared  plans 
and  specifications.     He  should  also  be  required 
to   purchase   all    supplies   amounting   to    more 
than    a    certain    maximum    in    any    month    by 
advertisement   and    public   lettin.g  of  contract. 
It  is   intended   that   the   position   be   one  of 
business    management,    and    that    it    shall    not 
necessarily  be   a  technical  position,  therefore, 
provisions   should   also   be   made   by   law    for 
the    proper    engineering    supervision    of    any 
work   done  in   the  town  which   requires  tech- 
nical   skill    not    to   be    expected    of    the   com- 
missioner. 

The  various  classes  of  work  that  ought  to 
be  done  in  a  township,  can  be  so  arranged 
that  a  reeular  force  of  employes  can  be  kept 
busy  thronahout  those  months  of  the  year 
when  weather  conditons  permit  construction 
work.  This  force  may  be  large  or  small,  de- 
pending upon  the  condition  of  the  roads  in 
the  town  and  the  amount  of  traffic,  and  con- 
sequently th^  amount  of  maintenance  neces- 
sary, but  whether  it  be  large  or  small,  it 
should  be  maintained  nearly  as  possible 
throughout  the  construction  season  so  as  to 
take    full    advantage    of    the    expcrtness    and 
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experience  which  the  men  will  obtain  in  doing 
the  class  of  work  required  of  them. 

Several  kinds  of  road  work  necessary  in 
a  town  can  be  done  about  as  well  at  one  time 
ot  the  year  as  another,  while  other  kinds 
ought  to  be  done  at  certain  seasons  in  the 
year,  and  between  these  the  town  crew  can 
be  kept  constantly  working  during  the  year 
1-or  example,  earth  work,  grading  and  shap- 
ing ot  roads  should  be  done  as  early  in  the 
season  as  possible,  and  it  may  be  convenient 
at  the  same  time  to  finish  any  incomplete 
drainage  work,  such  as  the  opening  up  of 
ditches  or  the  laying  of  tiles.  Or  it  may  be 
found  that  the  latter  work  can  be  more  con- 
veniently postponed  until  later  in  the  sea- 
son. Likewise  in  the  repair  of  waterbound 
macadam  or  gravel  roads,  there  is  no  great 
difference  between  doing  the  work  early  in 
the  spring  or  later  in  the  fall ;  but  in  general, 
the  work  cannot  be  conveniently  and  econom- 
ically done  in  midsummer,  because  the  proper 
repairs  of  the  road  require  that  they  shall  be 
kept  wet  until  traflSc  has  thoroughly  com- 
pacted the  portion  that  has  been  repaired  and 
ordinarily  this  will  entail  some  additional  ex- 
pense if  the  work  is  done  in  exceedingly  hot 
dry  weather.  If,  however,  the  work  is  done 
in  the  early  spring  when  there  are  frequent 
rams  or  late  in  the  fall  when  there  are  rains 
and  the  weather  is  cool,  it  will  be  much 
easier  to  maintain  the  condition  necessary  to 
secure  cement  of  road  material. 

On  the  other  hand,  if  there  are  bitumi- 
nous surfaced  roads  to  be  repaired,  the  work 
can  be  more  satisfactorily  done  in  the  hotter 
part  of  the  season.  In  the  same  wav,  the 
repair  of  culverts  can  be  taken  care  of  at  any 
time  during  the  year,  but  during  the  mid- 
summer and  early  fall,  the  streams  are  more 
nearly  dry  and  there  will  be  the  least  delav 
on  account  of  rain  and  high  water  in  the 
streams. 

Some  kinds  of  machinery  that  could  be 
economically  used  in  a  larger  unit  cannot  be 
economically  used  in  a  town  on  account  of 
the  fact  that  the  depreciation  of  these  tools 
during  the  long  part  of  the  year  thev  are  not 
in  use  will  more  than  make  up  for  the  saving 
effected  by  their  use  durin.g  a  short  part  of 
the  year.  For  example,  if  the  township  has  a 
number  of  small  concrete  culverts  to  con- 
struct, it  might  be  economical  to  purchase 
and  use  a  small  concrete  mix-.-r.  A  small 
mixer  may  be  purchased  for  $500  or  $400 
which  will  save  nearly  $1  per  cubic  yard  of 
concrete  placed,  so  that  if  300  or  400  cu.  yds. 
are  to  be  used  in  one  or  two  seasons  a  small 
mixer  will  be  found  profitable,  while  a  large 
mixer  suitable  for  larger  work  w-ould  seldom 
be  economical  for  a  town  to  own.  Likewise, 
if  a  town  has  a  large  mileage  of  macadam 
roads  to  be  maintained,  it  mi.ght  be  worth 
while  to  have  a  power  roller  for  use  in  main-. 
taining  a  macadam  road.  But  if,  on  the  other 
hand,  a  small  mileage  is  to  be  taken  care  of. 
the  work  can  be  done  with  the  ordinary  small 
tools  in  a  satisfactory  manner,  although  not 
as  cheaply  as  by  use  of  the  roller. 

If  road  materials  are  expensive  when 
shipped  into  the  township,  then  it  might  be 
advisable  to  maintain  a  quarry  and  crushing 
plant,  but  if  materials  can  be  obtained  on 
iio.-ird  cars  in  the  town  at  a  price  of  $1  or 
$1.2-5  per  cubic  yard,  ordinarily  it  would  not 
pay  the  township  to  maintain  a  crushing  plant 
unless  it  is  expected  to  use  it  continuously 
throughout  the  season.  If  a  considerable 
amount  of  gravel  or  crushed  stone  roads  is 
to  be  maintained,  it  w^ould  be  advisable  for 
the  town  to  own  and  use  special  dumping 
wagons  which  could  be  drawn  by  the  tractor 
and  used  for  hauling  material  for  these  roads. 
If  the  type  of  soil  and  general  characteris- 
tics of  the  roads  of  the  township  are  such 
as  to  permit  the  use  of  a  power  levclcr  which 
can  take  the  place  of  the  drag  to  a  large 
extent,  then  this  machine  will  be  economical 
to  use.  If.  on  the  other  hand,  the  soil  is  of 
such  a  nature  that  it  cannot  be  traveled  by 
a  tractor  drawing  a  levelcr  at  the  lime  of 
the  year  w-hcn  the  leveler  should  be  used,  it 
will  be  necessary  to  resort  to  the  use  of  the 
drag   drawn    by   teams,   and   a   power  tractor 
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WATER    SUPPLY,    SEWERAGE    AND    SANITATION    SECTION 


The  Development  of  a  Ground  Water 

Supply  at  La  Crosse,  Wisconsin. 

For  the  past  3U  years  the  city  of  La  Crosse, 
Wisconsin,  has  drawn  its  water  supply  from 
the  Mississippi  River.  Formerly  the  water 
was  drawn  from  the  main  channel,  but  recent 
changes  in  the  river  bed  have  necessitated  the 
cutting  of  the  pipe  near  the  Wisconsin  shore 
where  the  water  is  now  drawn.  The  recent 
trend  toward  the  filtration  of  all  surface  wa- 
ter supplies  has  led  to  the  investigation  of  a 
ground  water  supply  for  the  city.  Investi- 
gations made  in  past  years,  by  the  city  and 
by  the  State  Railroad  (Public  Service)  Com- 
mission, of  the  water  bearing  sands  and  grav- 
els of  the  La  Crosse  River  valley  did  not  lead 
directly  to  the  construction  of  new  works. 
However,    contracts    have    now    been    let    for 


with  this  growth  in  mind.  The  present  pres- 
sures, 60  lbs.  and  110  lbs.,  for  domestic  and 
tire  service,  respectively,  were  considered  ade- 
quate for  future  requirements. 

Owing  to  the  rather  e.xtreme  variations  in 
the  rate  of  water  consumption,  and  the  natural 
topography  of  the  city,  an  elevated  storage 
reservoir  of  liberal  capacity  was  considered 
economical  and  was  recommended  by  the  en- 
gineers. The  capacity  of  the  recommended 
reservoir  will  be  sufficient  to  permit  the  pumps 
to  operate  at  a  uniform  rate  during  days  of 
maximum  consumption  and,  in  addition,  to 
store  sufficient  water  to  fight  a  large  fire  with- 
out greatly  increasing  the  ordinary  speed  of 
the  pumping  machinery.  In  order  to  secure 
the  fullest  benefit  from  this  elevated  stor- 
age it  was  located  at  an  elevation  such  that, 
when   filled,   it  will   produce  a  pressure  of  90 


Fig.    1 — Map     Showing     Layout    of    Works    for    the      Development    of    a    Ground    Water 

Supply   at   La  Crosse,   Wis. 


the  construction  of  works  for  tlie  develop- 
ment of  this  ground  water  supply  in  accord- 
ance with  the  recommendations  made  in  May, 
1912,  by  Alvord  and  Burdick,  Consulting  En- 
gineers of  Chicago.  The  present  article  will 
describe  the  works  designed  for  the  develop- 
ment of  a  ground  water  supply  for  the  city, 
with  special  reference  to  the  wells  and  the 
low  lift  pumping  stations  at  the  several  wells. 

REQUIREMENTS   OF   THE    NEW    SYSTEM. 

The  engineers  reported  that  good  service 
requires  that  the  water  works  deliver  water, 
at  this  time,  at  the  average  rate  throughout 
the  year  of  about  3,000.000  gals,  per  24  hours. 
During  the  summer  season  the  works  should 
be  capable  of  furnishing  7,000.000  gals,  per  24 
hours  for  the  use  of  domestic  consumers. 
The  works,  as  a  whole,  should  respond  to 
drafts  during  certain  hours  of  the  day  equiv- 
alent to  a  14,000,000-gal.  pumping  rate,  or 
about  600.000  gals,  per"  hour. 

In  addition  to  the  foregoing  the  works 
should  always  be  capable  of  mcetine  the  de- 
mands of  a  serious  conflagration,  requiring  the 
ability  to  furnish  water  for  comparatively 
short  periods  of  a  dav  or  somewhat  less,  at 
the  rate  of  about  5,500.000  gals,  per  24  hours 
in  excess  of  the  domestic  consumption.  The 
works  hereinafter  described  were  designed 
to  meet  these  requirements. 

The  engineers  estimated  that  a  20  per  cent 
increase  in  the  water  consumption  will  meet 
the  requirements  of  the  next  10  to  20  vears. 
and  the  new  improvements  were  proportioned 


lbs.  in  the  mains  in  the  business  center  of 
the  city.  The  structural  features  of  this  res- 
ervoir will  be  described  in  a  succeeding  article. 
The  engineers  concluded  that  it  is  prac- 
ticable to  develop  all  the  water  needed  by 
the  city  now  and  for  the  next  15  to  20  years, 
and  possibly  for  a  longer  period,  in  the  water 
bearing  sands  and  gravels  of  the  La  Crosse 
valley.  The  development  of  this  water  led 
to  the  purchase  of  240  acres  of  land  for  the 
reasonable  protection  of  the  underlying  water, 

ENGINEERING     STUDIES     OF    THE    GROUND    WATER. 

Geological  sections  passing  through  the  city 
along  the  four  cardinal  directions  served  to 
show  all  of  the  rock  formations  of  the  region 
that  have  any  significance  in  the  matter  of 
water  supply.  The  floor  of  the  ground  water 
reservoir  is  the  granite  which  outcrops  in 
northern  Wisconsin  and  dips  towards  the 
south.  The  surface  of  this  granite  is  524  ft. 
below  ithe  ground  surface  at  the  site  of  the 
present  water  works  pumping  station,  Over- 
Iving  this  formation  is  the  Potsdam  sandstone, 
the  only  rock  formation  that  has  particular 
significance  in  the  matter  of  water  supply  at 
La  Crosse.  The  limestones  appear  only  upon 
the  caps  of  the  bluffs  in  this  citv.  The  ancient 
Mississippi  River,  and  its  tributaries,  cut  a 
channel  about  4  miles  wide  and  700  ft,  deep 
through  these  rock  formations,  and.  with  the 
diniirished  flow  of  the  river  in  recent  geo- 
logical times,  his  deposited  in  this  ancient 
channel  a  bed  of  sands  and  travels  about  150 
to  200   ft.  in  depth.     .Mthough   it  is  doubtless 


practicable  to  develop  a  ground  water  sup- 
ply at  La  Crosse  in  the  Potsdam  sandstone, 
the  investigations  made  seem  clearly  to  indi- 
cate that  an  adequate  supply  can  be  obtained 
more  cheaply,  with  water  of  better  quality, 
in  the  sands  and  gravels  previously  mentioned. 
The  Potsdam  sandstone  is  of  significance, 
then,  only  as  it  may  serve  partly  to  replenish 
the  overlying  formations. 

By  sifting  the  mumerous  samples  taken 
from  the  borings  of  the  test  wells  the  engi- 
neers ascertained  that  in  the  La  Crosse  River 
valley  tlie  material  below  the  city  datum  line 
consists  of  from  110  to  125  ft.  of  medium 
to  coarse  sand,  .somewhat  mixed  with  gravel, 
having  an  average  effective  size  of  about  0,5 
mm.  Above  the  dattmi  line,  which  lies  about 
34  to  36  ft.  below  the  surface  of  the  marsh, 
the  material  consists  of  medium  sand,  more 
or  less  intermixed  with  muck,  covered  over 
with  from  1  to  2  ft.  of  the  vegetable  ac- 
cumulations from  the  more  or  less  marshy 
surface.  The  materials  below  the  datum  plane 
in  size  and  thickness  represent  conditions  ex- 
ceptionally favorable  for  the  development  of 
a  large  ground  water  supply  at  a  minimum 
cost. 

A  pumping  capacity  test  was  made  on  one 
10-in.  test  well  extending  over  a  period  of 
21%  days.  The  average  yield  of  the  well  dur- 
ing the  test  was  372  gals,  per  minute.  The 
greatest  lowering  of  the  level  of  the  ground 
water  surface  occurred  on  the  last  day  of 
the  test  when  a  drawdown  of  14%  ft.  was 
recorded  when  pumping  at  a  rate  of  525  gals, 
per  minute.  The  water  recovered  its  orig- 
inal level  within  48  hours  after  the  pumping 
was  stopped. 

In  the  development  of  a  large  ground  water 
supply,  particularly  adjacent  to  a  city,  it  is 
desirable  to  obtain  some  knowledge  as  to  the 
direction  and  amount  of  the  ground  water 
flow  both  in  its  natural  state  and  under  the 
artificial  conditions  created  by  drawing  upon 
it  by  pumping.  Accordingly,  in  order  to  ob- 
tain an  idea  as  to  the  flow  of  water  under 
the  city  from  the  north  to  the  south,  certain 
measurements  of  the  ground  water  were 
made  in  about  30  wells,  .Ml  observations 
were  made  as  rapidly  as  possible  on  two  con- 
secutive days,  dailv  water  level  readings  also 
being  taken  on  the  Mississippi  River  gage 
and  at  three  points  on  the  La  Crosse  River, 
In  taking  the  well  water  levels  it  was  neces- 
sary to  remove  the  plungers  from  the  pumps 
in  the  wells  examined,  but  in  every  case  a 
sufficient  time  was  allowed  to  permit  the 
water  in  the  well  to  recede  to  its  normal  level 
before  the   measurement  was  made. 

From  the  data  so  collected  a  ground  water 
contour  map  was  drawn  which  served  to 
show  the  direction  of  flow  of  the  ground 
water.  The  slope  of  the  ground  water  table 
also  was  shown  by  the  data  recorded  on  the 
map.  The  average  slope  of  the  ground  water 
surface  when  taken  into  account  in  connec- 
tion with  the  character  of  the  sand  as  shown 
by  the  test  wells,  indicated  the  quantity  of 
water  flowing  through  a  cross  section  of  the 
water  bearing  sand  and  gravel  in  the  region 
under  consideration. 

The  aggregate  flow  of  water  may  vary  to 
some  small  extent  with  the  seasons.  It  may 
be  considerably  more  or  less  than  the  amount 
estimated,  depending  upon  whether  the  con- 
ditions developed  by  the  city  borings  repre- 
sent the  average  conditions  or  not.  How- 
ever, inquiry  in  regard  to  the  experience  with 
sand  wells  in  and  adjacent  to  La  Crosse 
served  to  indicate  that  the  conditions  dis- 
closed bv  the  city  borings  fairly  represent  av- 
erage conditions. 

The  natural  ground  water  conditions  will 
be  considerably  changed  with  the  installa- 
tion of  the  oroposed  water  works  pumping 
apparatus,  which  will  have  the  effect  of  re- 
ducine  the  eronnd  water  nlain  at  and  adja- 
cent to  the  wells  and  inducine  a  much  greater 
filtration    from    the    river   bed.    and    probably. 
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to  some  extent,  from  tlie  Potsdam  formation 
underneath.  It  is  the  opinion  of  the  engi- 
neers that  It  IS  practicable  to  develop  a  con- 
siderably larger  quantity  of  water  in  the 
vicinity  of  the  test  wells  than  will  be  needed 
by  La  Crosse  for  many  year.s,  although  the 
distant  future  may  require  a  further  de- 
velopment of  ground  water  farther  up  the 
La  Crosse  River  in  the  valley  of  the  Mis- 
sissippi. 

There  is  approximately  a  year's  supply  con- 
tained between  the  datum  line  and  the"  Pots- 
dam formation  within  an  area  of  80  acres,  and 
it  will  be  realized,  tlierefore,  that  the  move- 
ment of  the  ground  water  toward  the  wells 
will  be  slow.  It  is  hardly  possible,  however, 
that  the  wells  will  be  continuously  supplied 
without  drawing  water  from  "down-stream" 
as  well  as  "up-stream."  The  problem  is  some- 
what similar  to  drawing  a  large  supply  from 
a  very  slow  flowing  river.  Although  the  ag- 
gregate flow  of  the  river  may  be  in  excess  of 
the  quantity  drawn  therefrom,  some  water 
will  be  drawn  from  dowmstream  near  the 
place  from  where  the  water  is  taken.  It  is 
the  opinion  of  the  engineers,  therefore,  that 
caution  should  be  used  in  the  location  of  the 
wells  to  avoid  the  underflow-  beneath  the  citv 
and  particularly  from  beneath  the  Greenwood 
Cemetery,  which  is  near  the  tract  of  ground 
uRon  which  the  development  will  be  made. 
They  advised  that  no  wells  be  driven  nearer 
than  1,200  ft.  from  the  cemetery.  At  this 
distance  there  seems  to  be  no  possibility  that 
any  water  from  the  "town  side"  of  the  well 
tract  could  reach  tlie  wells  without  having 
been  about  one  year  in  transit.  The  location 
of  wells  near  the  center  of  the  40-acre  tract, 
as  heretofore  contemplated,  would  probablv 
result  in  conditions  whereby  the  time  of  tran- 
sit would  be  as  short  as  100  days,  and  while 
there  is  no  probability  that  even  at  such  a 
comparatively  short  distance  and  time  the 
water  would  be  in  any  wav  detrimental  for 
domestic  use.  it  was  the  opinion  of  the  engi- 
neers that  orudence  should  dictate  that  no 
wells  be  placed  neirer  to  the  cemetery  than 
the  north  line  of  tlie  40-acre  tract  adjoining 
the  same. 

THE    PL.-\N    OF    DEVELOPMENT    .\D0PTED. 

Four  projects  for  the  development  of  the 
ground  water  supply  were  considered.  Only 
the  one  recommended  for  adoption,  and  sub- 
sequently adopted,  will  here  be  considered. 
Lender  the  project  adopted,  and  for  which 
contracts  have  been  let,  it  is  proposed  to  de- 
velop five  groups  of  four  wells  each:  each 
well  10  ins.  in  diameter  and  about  12.5  ft. 
in  depth.  Each  group  of  wells  will  be  op- 
erated by  a  vertical,  electric-driven,  centrif- 
ugal pump  of  1.400  gals,  per  min.  capacity, 
against  a  head  of  40  ft.,  delivering  water  into 
a  1,000,000-gal.  reservoir  at  the  new  pumping 
station  located  upon  the  northern  edge  of 
the  high  ground  in  Myrick  Park,  which  ad- 
joins on  the  south  the  lands  purchased  for 
wells. 

It  is  estimated  that  this  %vell  development 
will  have  a  capacity  of  8.000,000  gals,  per  day. 
with  one  well  pumping  unit  in  reserve.  The 
well  groups  are  spaced  at  distances  of  800  to 
900  ft.  and  in  such  manner  that  the  supply 
can  in  the  future  be  increased  upon  this  site 
in  the  amount  of  from  .^0  to  50  per  cent. 
The  general  layout  of  the  well  system  is 
shown  in  Fig.   1. 

The  wells  are  located  somewdiat  further 
toward  the  northward  and  the  westward  than 
heretofore  proposed,  in  order  that  the  ground 
water  coming  down  from  the  north  may  have 
the  opportunity  to  flow  in  between  the  east- 
ernmost wells  and  the  bluffs,  and  as  before 
stated,  they  are  placed  to  the  northward  as 
far  as  possible  in  order  to  obviate  any  pos- 
sible criticism  in  the  drawing  of  water  from 
the  vicinity  of  the  cemetery,  or  the  inhabited 
area  in  the  city. 

The  wells  in  each  group  are  to  be  spaced 
not  closer  than  100  ft.  on  centers,  as  shovvn 
in  Fig.  2.  and  the  suction  pipes  will  be  laid 
at  elevation  28.  The  bottoms  of  the  pump- 
ing pits  will  be  at  about  elevation  26,  and 
the  motor  will  be  set  above  high  water  at 
elevation  43.     The  pit  will  be  constructed  of 
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reinforced  concrete  and  tlie  superstructure  of 
the  same  material,  as  shown  in  Fig    :i 

Water  from  the  wells  will  be  delivered  into 
a  low  service  reservoir  of  1,000,000  gals,  ca- 
pacity, divided  into  a  main  compartment  and 
a  suction  compartment,  the  suction  compart- 
ment closely  adjoining  one  side  of  the  pump- 
ing station,  in  order  that  all  of  the  pumping 
engines  may  be  fed  by  independent  suction 
mains  leading  directly  into  the  reservoir.  The 
suction  compartment  will  be  separated  from 
the  mam  reservoir  by  a  wall;  the  water  will 
be  fed  through  valves  in  such  a  manner  that 
the  reservoir  may  be  cleaned  without  inter- 
rupting the  supply  to  the  main  pumps.  The 
reservoir  will  be  so  constructed  that  it  may 
be  extended  or  enlarged  indefinitely  hereafter, 
without  atTecting  the  continuity  of  the  water 
supply. 

In  all  reservoirs  for  the  storage  of  well 
water  the  engineers  strongly  recommend  a 
covering;  principally  to  protect  the  w^ater 
from  the  sunlight,  which  is  necessary  to  pre- 
vent troublesome  al.gca  growths  that  give  the 
water  a  bad  appearance,  and  at  times  a  bad 
taste   and   odor.     They   believe  that   this   pro- 
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Fig.  2— Plan  of  Wells  and  Suction  Mains  at 
Stations    Nos.  1  and  3. 

cedure  is  also  warranted  in  practically  all  re- 
ceptacles for  clean,  pure  w-ater,  if  it  is  to  be 
maintained  in  good  condition.  A  reinforced 
concrete  "bo,K  type"'  reservoir,  with  concrete 
liottoni,  sides  and  roof,  will  be  constructed. 
An  earth  fill  12  ins.  in  depth  will  be  placed 
upon  the  concrete   roof  of   the   reservoir. 

The  pumping  room  will  be  110  ft.  x  50  ft. : 
the  boiler  room  70  ft.  x  40  ft.  and  the  coal 
storage  room  70  ft.  x20  ft.  It  is  proposed  to 
install  the  present  Holly  pumping  engine, 
probably  reducing  its  plunger  dimensions  to 
about  8,000,000  gals,  capacity,  in  order  to 
adapt  it  to  an  ordinary  working  pressure  of 
90  to  100  lbs.  Further,  a  new  8,000,000-gaI. 
horizontal  high  duty  pumping  engine  of  the 
Cross-compound  type  will  be  installed  in  the 
new  station.  Space  is  further  provided  in 
the  building  for  a  future  additional  8.000,000 
or  10,000,000-gal.  engine,  but  for  the  present 
this  will  be  occupied  by  the  two  direct  acting 
pumps  now  in  use  in  the  old  station.  This 
arrangement  was  made  on  account  of  the  de- 
sirability of  being  at  all  times  in  a  position 
to  pump  for  short  periods  at  a  rate  of  about 
12,000.000  gals,  per  24  hours.  .'\  third  engine 
is  only  required  at  rare  intervals,  when  on  ac- 
count of  accidents  or  for  purposes  of  general 
repair  one  of  the  main  engines  is  shut  down. 
It  is  probable  that  with  a  moderate  amount  of 
repairs,  the  old  pumps  can  be  made  entirely 
reliable  in  their  operation,  and  as  for  emer- 
gency use,  economy  is  of  no  consideration. 
These  pumps  should  be  useful  for  rcser\'C  for 
some  years. 

Space  is  also  provided  in  the  niain  pump- 
ing room  for  the  electric  pcneratinir  units  op- 
erating the  wells,  for  which  2  125-K.  V.  \ 
machines,  sleam  turbine  driven,  will  be  used, 
with  condensers.  The  units  arc  so  dcsiR"<.'<l 
that  four  of  the  five  well  pumps  may  be 
operated,  ami  in  acMition  such  power  as  is 
necessary  for  lights  and  miscellaneous  usage 
will   be  available. 
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The  three  present  boilers  will  be  insulled, 
and     an     additional     boiler       •  -     ■'<hj 

H.     P.,     also     a     masonry  , 

for    a     future    increase    of  ^r 

cent  in  the  boiler  plant,  the  neccsiiry 
switch  track  for  the  handling  of  fueL 
and    various         '  ,  s     for     ibe 

handling  and  •. 
for  the  handlii.K     ..    .  ■ 
of  the  miscellaneous  iti  ■ 
a    modern    plant.      The  i 

be  a  fireproof  building 

ance,  and  in  general  tb-  .  j 

out  in  such  a  manner  that  ii  will  aad  lo  the 
attractiveness  of  the  park  in  which  it  is  lo- 
cated, rather  than  to  detract  from  iL 

WELL   HOUSES. 

The    principal    features    of    the  I 

concrete  pump  houses,  located  ai  .  c 

five   well   units,    arc    shown    ! 
■1     These  well  houses  are  i'  . 

of  the   iwe  well  pumpint'    -■ 
lowing  abstract  of  the  - 

further  information  as  t  i 

these  stations. 

All  the  excavated  material  will  be  thrown 
up  into  an  embankment  which  will  be  sym- 
metrically sloped  about  the  station.  The  top 
soil  will  be  reserved  to  grade  the   '    -  ! 

slopes  in  a  neat  manner.     The  w 
berm   at   each   station   will   be   var 
a  manner  that  all  the  original  ex. 
terial    will    be   incorporated    in   the 
bankment. 

During  the  progress  of  the  excavation  the 
pit    will    be   kept    entirely    free   of 
pumping,  if  that  is  necessary.     .\s 
excavation   is   down   to  grade  the 
the  pit  will  be  covered   with  a  2-r  i 

neat  cement.     This  cement  will  be  . 
to   take    moisture    from    the   ground    i:- 
nealh,    or    will    be   mixed    with    just    ti. 
water  to  permit  troweling.     The  surface  will 
be  brought  to  a  smooth  troweled  finish.     The 
concrete  floor  will  be  pl.nced  upon  this  bottom 
layer  not  less  than  36  hours  after  placing  the 
neat  cement  coat  on  the  pit  bottom. 

The  concrete  for  the  well  houses  will  be 
mixed  in  the  following  proportions :  One 
sack  of  Portland  cement,  2  cu.  It.  of  sand.  A 
cu.  ft.  of  crushed  stone  or  gravel.  All  the 
concrete  in  the  station  walls  below  the  sill 
of  the  main  entrance,  and  in  the  bottom  of 
the  pit  and  roof,  will  contain,  in  n  '  '••■  -  •"■ 
the  foregoing  ingredients,  hydrate.;  1 

in  amounts  to  10  per  cent,  by  voli:-  :;<. 

cement. 

Only  sand  that  is  clean,  sharp  and  graded 
in  size  from  large  to  small  will  be  used.  Par- 
ticles larger   than   V^  in.  diameter  will  not  b» 
considered   as   sand.      If   such   particles   • 
in   an   amount   exceeding    10  per  cent   . 
sand   volume,   they  will  be  considered   a?   m 
eluded  in  the  bulk  of  crushed  stone  or  grave? 
as  based  upon  a  test  by  the  engineers.     The 
crushed  stone  will  range  in  size  from  H  in. 
to  1%  ins. 

The  concrete  will  be  mixed  either  b\ 
or  in  a  batch   machine.     If  n  bntch  rii- 
uscd  the  batch   will  be   • 

a   half  minute.     If   hand 

concrete   will   be  turned 
.•\  continuous  mixer  will  : 

this  work.  .A  wet  mixture  , 

ficd    so    that    the    concrete    « 

around  the  reinforcing  rods  .n; 

ners  in  the  forms. 
Where  water  is  encountered,  the  fontrartor 

will    be   required   to   remove    all    «  ■ 

the   excavation  hv   the  use   of   weV 

sufficient    numli         ' 

completely    unu 

ing    will   be  c 

placing  the  cfi: 

which    all    cone 

plane  shall  lak. 

be  allowed   wi'' 

the  well  V 

.Vftcr  tl  im- 

mciliately   ui  )■..■  i  '•'■ 

romnacted   by    ^ 

so  done  as  to  I 

face  of  the  walls  in 

will  show  upon  the   ' 
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removed. 

Both  inside  and  outside  of  wall  concrete 
must  be  carefully  spaded  and  both  faces  made 
as  water-tight  as  is  possible.  After  the  forms 
are  removed,  the  contractor  is  to  cover  the 
outside  walls  below  the  floor  with  two  brush 
coats  of  neat  Portland  cement,  the  second 
coat  to  be  applied  after  the  first  has  had  time 
to  dry  and  set. 

All  concrete  will  be  protected  against  direct 
rays  of  the  sun,  and  be  kept  moist  for  a  period 
of  seven  days  after  being  laid.  Before  placing 
concrete,  the  forms  will  be  well  cleaned  and 
thoroughly  wetted.  All  shavings,  sawdust 
and  loose  material  must  be  removed  before 
placing    concrete. 

The  work  will  be  so  distributed  that  the 
end  of  a  day's  work  will  not  come  at  a  crit- 


will  not  be  removed  until  the  concrete  has  had 
three  weeks  of  favorable  weather  in  which  to 
set. 

The  steel  reinforcing  rods  will  show  an 
elastic  limit  of  ^0,000  to  60,000  lbs.  per  square 
inch  upon  test.  Second-hand  or  welded  steel 
bars  will  not  be  used,  nor  will  re-rolled  bars 
be  accepted.  In  splicing  bars  they  shall  be 
lapped  by  a  length  of  not  less  than  50  times 
the  diameter  of  the  bars  joined. 

The  pit  floor  will  be  constructed  of  concrete 
reinforced  as  shown  in  Fig  3.  The  reinforcing 
bars  will  extend  to  within  2  ins.  of  the  outside 
of  the  wall  on  all  sides.  The  floor  will  have 
a  uniform  slope  from  the  center  toward  the 
gutter  at  the  edge.  The  gutter  will  slope  to- 
ward the  drainage  sump  as  shown.  The  thick- 
ness of  the  bottom  shown  will  include  a  fin- 
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Fig.  3. — Details  of   Reinforced   Concrete   Well    House. 


ical  point  at  any  portion  of  the  structure 
where  an  imperfect  junction  of  the  concrete 
would  tend  to  cause  serious  weakness.  Where 
new  concrete  is  joined  to  that  which  is  set, 
the  surface  will  be  thoroughly  cleaned  before 
a  succeeding  layer  of  concrete  is  placed.  Sur- 
faces of  tliis  kind  will  be  left  as  rough  as 
possible. 

Forms  for  the  wall  will  be  built  in  advance 
of  the  placing  of  the  concrete  only  to  such  a 
height  that  it  will  be  possible  to  spade  the 
concrete  as  it  is  being  laid.  Building  the 
forms  complete  from  bottom  to  top  and  mak- 
ing no  provision  for  spading  of  the  concrete 
near  the  bottom  will  not  be  allowed.  All 
concrete  shall  approach  the  monolithic  as  near 
as  may  be  in  this  class  of  work. 

In  building  the  forms  care  will  be  taken 
that  tbev  will  be  sufficiently  substantial  to  pre- 
vent bulging.  All  form  lumber  used,  both  on 
inside  and  "outside  of  house,  will  be  dressed 
plank.  The  edges  of  the  plank  will  also  be 
dressed.  ,\fter  setting  the  planks  all  cracks 
or  rough  places  will  be  filled  with  soap^  or 
putty,  so  as  to  produce  a  smooth  face  against 
which  the  face  concrete  will  be  laid.  The 
forms    and    struts    supporting    the    roof    slab 


ish  coat  for  same,  as  hereinafter  described. 
Care  will  lie  e.xercised  that  the  junction  of  the 
wall  and  the  concrete  bottom  is  as  perfect 
as  possible,  both  w'ith  regard  to  strength  and 
water-tightness. 

A  door  and  three  window  openings  will  be 
provided  and  a  door  and  window  frame,  here- 
inafter described,  will  be  set.  .'\  projecting 
door  sill  and  lintels  over  door  and  windows 
will  be  built  to  the  dimensions  shown  upon 
the  drawings. 

The  roof  slab  is  to  be  reinforced  as  shown 
upon  the  drawing.  Fig.  3,  the  bars  extending 
within  2  ins.  of  the  outside  face  of  the  coping. 
The  slab  will  rest  upon  the  top  flange  of  the 
I-beam  referred  to  below  and  will  be  built  at 
the  time  the  coping  is  added  to  the  wall.  The 
slab  will  be  thoroughly  bonded  to  the  wall 
and  finished  so  as  to  be  watertight.  The  roof 
w-ill  be  covered  with  a  4-ply  tar  and  gravel 
roof,  Barrett  specification,  or  equally  good, 
adequately   drained   and  water  tight. 

The  floor  of  the  pit  will  receive  a  plaster 
coat,  consisting  of  one  part  Portland  cement 
and  two  parts  of  clean,  sharp  sand ;  said  coat 
to  be  not  less  than   %-in.  in  thickness.     This 


Ijlaster   will   be   placed   within  one   hour  after 
concrete  is  placed  in  floor. 

The  finish  coat  will  be  applied  in  such  a 
manner  that  it  will  permanently  adhere  to  the 
concrete.  The  finish  coat  will  be  rounded 
into  the  angles  between  the  bottom  and  the 
side  walls,  and  will  be  carried  up  on  the  side 
wall  a  distance  of  6  ins.,  with  provisions  lor 
a  drainage  gutter.  All  cement  plaster  will  be 
applied  and  finished  in  the  manner  of  doing 
similar  work  on  cement  sidewalks.  It  ^will 
be  floated  and  troweled  sinooth  to  the  proper 
grade. 

The  contractor  will  place  the  pipe  connec- 
tions shown  herewith  in  Fig.  3.  All  pipes, 
valves,  specials,  bolts  and  gaskets  will  be 
furnished  and  delivered  by  the  city.  The  sup- 
portmg  piers  under  the  pipe  will  be  placed  by 
the  contractor.  Particular  care  will  be  exer- 
cised in  concreting  around  all  pipes  which 
pass  through  the  walls  in  order  that  the  con- 
nections shall  be  perfectly  watertight. 

An  I-beam  of  the  section  shown,  and-  of 
sufficient  length  to  give  a  4-in.  bearing  on-  the 
wall  at  each  end,  will  be  placed  under  the 
roof  slab  before  the  latter  is  built.  The  beam 
will  be  located  to  suit  the  position  of  the  pump 
installed  by  the  pump  bidder,  and  it  will  ex- 
tend across  the  station  opposite  and  parallel 
to  the  entrance  opening.  The  channel  sup- 
ports for  the  motor  will  be  furnished  and 
installed   by   the   pump   bidder. 

The  contractor  for  the  well  house  will  fur- 
nish I-beams  of  the  section  shown  on  the 
plans  and  of  proper  length  to  complete  the 
floor  system  as  shown.  The  floor  beams  will 
have  a  bearing  the  full  width  of  the  ledge  m 
the  wall,  and  will  be  seceurely  bolted  both  to 
the  ledge  and  to  the  channels  or  I-beanis-sup- 
porting^the  motor.  The  flooring  will  consist 
of  steel  floor'  plates  of  suitable  size  screwed 
to  the  I-beams.  The  entire  floor,  including 
beams,  will  be  so  installed  as  to  lie  readily 
removable. 

A  stairway  leading  from  the  entrance  floor 
to  the  bottom  of  the  pit  and  of  the  general 
dimensions  shown  upon  the  drawings,  will  be 
furnished  and  set  by  the  contractor.  The 
stairs  will  be  of  "ship  ladder"  construction. 
Treads  will  be  of  cast  iron.  Stairs  will  be 
provided  with  two  wrought  iron  hand  rails. 
An  iron  pipe  railing  to  match  the  stair  rail- 
ing will  lie  provided  around  the  opening  to 
accommodate  the  stairs. 

A  stairway  leading  from  the  top  of  the 
berm  up  to  the  entrance  door  will  also  be  pro- 
vided by  the  contractor.  This  stairway  will 
have  cast  iron  treads  and  iron  hand  rails.  It 
will  be  so  supported  at  the  door  sill  that  any 
settlement  of  the  lower  end  of  the  stairway 
may  be  readily  corrected,  and  will  result  in 
no  injury  either  to  the  building  or  to  the 
stairway. 

The  well  house  contractor  will  provide  and 
set  one  door  and  three  window  frames.  All 
frames  and  sills  are  to  be  of  2%-in.  rabbeted 
pine  plank.  All  sash  is  to  be  extra  heavy 
ornamental  grill  sash,  of  clear  white  pine, 
glazed  on  outside  with  clear  double  strength 
American  glass  of  best  quality  set  in  putty. 
Where  shown,  sash  is  to  be  pivoted  at  cen- 
er  on  bronze  fittings  and  provided  with  heavy 
bronze  transom  lifts  and  locks.  The  main 
entrance  doors  are  to  be  constructed  of  solid 
white  pine  rails  and  stiles,  2Vi  ins.  thick.  All 
mill  w^ork  is  to  be  smoothed  and  sanded,  and 
primed  at  the  mill  with  white  lead  and  oil  be- 
fore delivery  to  the  building. 

All  woodwork  shall  receive  three  coats  of 
paint  in  addition  to  the  priming  coat,  of  pure 
white  lead  and  oil  paint,  the  final  coat  to  be 
green.  After  priming,  and  before  the  first 
coat,  all  woodwork  is  to  be  neatly  puttied, 
filling  up  and  making  good  all  cracks,  joints, 
nail  holes  or  other  blemishes.  All  wood- 
work is  to  be  neatly  smoothed  and  sandpa- 
pered before   painting. 

The  stairs,  handrail  supports,  downspout 
roof,  I-beams  and  the  steel  floor  plates  and 
beams  shall  be  painted  throughout  with  two 
coats   of   black   paint. 

The  contract  for  building  the  five  low  serv- 
ice  pump   houses   herein   described   and   illus- 
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trated  was  awarded  to  the  Western  Construc- 
tion Co.,  of  La  Crosse,  for  $7,500. 

The  information  on  which  the  foregoing 
<lecription  is  based  was  derived  from  the 
plans,  specifications  and  original  report  of 
the  consulting  engineers,  Alvord  and  Burdick, 
of   Chicago. 


The  Need  for  More  Accurate  Data  in 
Refuse  Disposal  Work. 

The  need  for  more  accurate  and  more  spe- 
cific information  relating  to  the  methods  and 
corresponding  costs  of  municipal  refuse  collec- 
tion and  disposal  is  becoming  well  recognized 
bv  sanitary  engineers.  This  subject  was  dis- 
cussed by"  Rudolph  Hering,  Consulting  Engi- 
neer, in  a  paper  before  the  recent  annual  con- 
vention at  the  American  Public  Health  Asso- 
ciation. The  major  portion  of  the  paper  fol- 
lows : 

The  problem  of  refuse  disposal  has  become 
more  complex  than  formerly,  and  this  com- 
plexitv  may  not  yet  have  reached  its  limit.  In 
orderthat  correct  solutions  for  the  method  of 
disposal  may  be  found,  both  from  the  stand- 
point of  sanitation  and  economy,  it  is  neces- 
sary to  inquire  into  details  far  more  than  for- 
merly, so  as  to  have  more  definite  facts  and 
figures  with  which  to  solve  the  problem.  The 
more  accurate  data  which  we  now  require  are 
necessarv  for  the  varying  special  conditions 
existing  "in  different  communities.  In  short, 
we  must  have  more  special  data  and  statis- 
tics before  we  can  indicate  the  best  methods 
for  the  disposal  of  a  particular  town's  refuse. 
.\t  the  outset  we  should  know  what  the 
refuse  consists  of,  and  ascertain  and  discrimi- 
nate between  its  various  parts,  which  may  be 
enumerated  as  being  garbage,  dead  animal?, 
night  soil,  manure,  street  sweepings,  ashes  and 
rubbish. 

There  are  in  satisfactory  use  in  the  diflferent 
cities  of  the  world  five  different  methods  of 
refuse  disposal,  namely,  incineration,  reduc- 
tion, burial  or  plowing  into  ground,  dumping 
and  feeding.  Garbage  may  be  incinerated,  re- 
duced to  grease  and  fertilizer,  buried  or  fed 
to  pigs.  Dead  animals  may  be  incinerated,  re- 
duced to  grease  and  fertilizer,  or  buried. 
Night  soil  mav  be  incinerated,  buried  or 
plowed  into  the  ground.  Manure  and  street 
sweepings  mav  be  incinerated  or  plowed  into 
the  ground.  o"r  sometimes  simply  dumped  on 
land"  Ashes  mav  be  used  for  incineration,  on 
account  of  the  percentage  of  unburnt  coal 
which  they  usuallv  contain,  or  used  for  land 
making  by  dumping.  Rubbish  must  be  incin- 
erated. 

Next  we  should  know  the  quantities  and 
have  an  analvsis  of  each  kind  of  refuse,  so  as 
to  determine" its  calorific  value,  if  the  disposal 
is  by  incineration,  the  fat  and  grease  value  ot 
garbage,  if  disposed  of  by  reduction,  and  the 
dec^ree  of  resistance  of  the  organic  matter  to 
putrefaction  and  to  other  forms  of  decompo- 
sition. Such  data  will  aid  in  judging  the 
availability  of  the  several  methods  of  disposal. 
We  also  need  data  regarding  cost,  not  only 
of  converting  each  part  of  the  general  refuse 
into  valuable  products,  or  of  other  disposi- 
tions, but  of  collecting  and  delivering  the  ma- 
terials from  the  point  of  origin  to  that  of  hnal 
disposal.  .  ,         ,  _ 

All  this  information  is  essential  to  torm  a 
judgment  both  as  to  the  efficiency  of  the  dis- 
posal and  as  to  its  total  cost.  It  would  be  sur- 
prising to  manv  to  see  how  materially  the 
?otal  cost  mav  "be  affected  by  the  length  of 
haul  and  the  character,  time  and  frequency  of 
dehverv,  and  how  this  cost  of  collection  may 
affect  the  economical  choice  of  the  method  of 

'''Another  set  of  data  that  would  .insist  •" 
planning  for  the  best  method  of  collection 
defers  t'o  the  house  treatment  of  the  refuse^ 
When  we  consider  the  disposal  "  0"'^  !>« 
three  most  important  parts  of  the  refuse, 
namelv.    garbage,    ashes   and   general   rubbish 

he  design  of  the  house  cans  and  collecting 
wa.ons  and  the  cost  of  the  collection  will  be 
materially  different,  if  we  have  a  combined 
Tol lee  ion  of  all  refuse  or  a  two-can  collection 

(one  containing  only  garbage)  or  a  three-can 


collection  (one  can  containing  only  garbage, 
another  only  ashes). 

In  compiling  statistics  such  as  have  been 
mentioned,  and  for  the  purpose  of  getting 
from  them  the  greatest  possible  good,  it  is 
essential,  further,  that  the  routine  reports 
trom  different  cities  should  be  annually  sum- 
marized in  some  standard  form  so  that  proper 
comparisons  may  be  made. 

With  such  accurately  compiled  data  cities 
would  be  enabled  to  dispose  of  their  refuse, 
not  only  more  efficiently,  but  also  more  eco- 
nomically for  the  same  degree  of  efficiency  at- 
tained. 


Some  Notes  on  Water  Works  Opera- 
tion in  Chicago  During  1911. 

The  recently  issued  annual  report  of  the 
Chicago  Department  of  Public  Works  con- 
tains many  interesting  notes  on  water  works 
operation.  .'Hmong  the  subjects  touched  upon 
which  are  of  general  interest  to  those  engaged 
in  water  works  operation  are  the  following: 
Purchase  of  coal  on  specifications,  abandon- 
ment of  unusued  water  service  connections, 
the  use  of  compressed  air  for  dislodging 
anclfor  ice  at  crib  intakes,  installation  of  meter 
connections  and  the  contamination  of  water 
in  city  mains  through  cross  connections  with 
local  supplies  of  polluted  water.  We  here 
present  excerpts  from  the  report  which  bear 
upon  the   foregoing   points: 

Purchase  of  Coal  on  Sfecifications.—Tht 
purchase  of  coal  on  the  B,  T.  U.  basis  under 
the  new  coal  specifications  has  proved  a  suc- 
cess. The  average  price  of  coal  for  1911 
under  these  specifications  was  $2.31  per  ton. 
The  average  cost  of  fuel  for  pumping  1,000.- 
000  gals,  of  water  1  ft.  high  in  1911  was 
$0168.  The  total  cost  for  operation  for  1911 
of  pumping  1,000.000  gals.  1  ft.  high  is  $.0350. 
The  relative  costs  for  the  past  six  years  are 
given  in  Table  I : 
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The  coal  delivered  during  the  year  has  been 
of  uniformlv  good  qualitv,  and  the  results  of 
the  tests  made  by  the  City  Testing  Division 
and  by  the  contractor's  chemists  have  checked 
closely.  During  one  month,  independent  tests 
w^ere  made  by  an  outside  testing  laboratory  to 
check  up  on  the  citv's  laboratory,  and  the  re- 
sults checked  satisfactorily.  There  has  been 
practically  no  friction  between  the  contractors 
and  the  city,  as  all  points  of  dispute  seem  to 
be  well  covered  in  the  specifications. 

■Ibandonhiq   Unused  Service  Conneclions.— 

One  of  the  important  features  of  the  work 
of  overhauling  old  mains  is  the  inspection  ot 
service  pipes  and  abandonment  of  those  not  m 
use.  Such  service  pipes  are  one  of  the  great- 
est sources  of  leakage.  .        . 

Fiftv-five  per  cent  of  the  service  pipes  laul 
and  connected  to  the  mains  in  1911  were  tor 
future  use.  These  were  laid  prior  to  street 
paving  and  the  water  is  turned  on  to  the  shut- 
off  at  the  curb.  It  is  probable  that  a  large 
proportion  of  this  55  per  cent  will  "^^^cr  be 
used  but  will  remain  as  a  source  of  leaks  aiul 
a.  positive  detriment  to  the  pavements,  which 
have  to  be  opened  to  repair  leaks  m  these 
verv    pipes    that    were    laid    to    prevent    such 

""fftre  opinion  of  the  City  Kngmeer^  the 
custom  of  laving  service  pipes  in  streets  to 
he    paved    should    be   adhered    to   only    when 


there  IS  a  probability  of  such  pi  ised 

within  two  or  three  years.    In  ;  :.ces 

the  pipe  may  otherwise  never  uc  u-ca  It 
may  not  be  in  the  right  location  or  of  the 
proper  size  to  meet  future  requirements.  An 
opening  in  a  pavement  two  or  three  years 
old,  with  proper  care,  can  be  restored  to  a 
condition  as  good  as  the  rest  of  the  street. 
Any  water  stub  not  used  is  a  financial  burden 
on  the  property-owner,  as  no  benefit  is  de- 
rived therefrom. 

A   very  important   feature  of  water  works 
operation    in    connection    with    paving    opera- 
tions was  the  inspection  of  the  service  pipes 
made  by  the  plumbing  section,  and  the  aban- 
doning  of   pipes   which    were    no   longer   re- 
quired upon  their  recommendation.     In  order 
to    accomplish    this,    the    plumbing    inspector 
was  furnished  with  a  plat  of  the  street  show- 
ing  the   location   of   the   service  pipes   as    re- 
corded  on  the   plat   books.     This   he   took   in 
the   field    and   checked    it    up.    reporting   baclr 
all    services   that   would   not   be   required    for 
future  use.     These  pipes  were  then  listed  on 
the  order   sheets   and   cut   off   by  the   district 
gang  at  the  same  time  the  other  work  on  the 
street   was   done.     In   addition   to   this   there 
were    a    large    number    of    connections    aban- 
doned  in   retapping   during  the  year.     It  was 
found    on    those   streets    in    the    loop   district 
which  were  paved  during  the  year  that  about 
V5  per  cent  of  the  service  pipes   recorded  on 
the   plat   books   were    not   needed,   and   these 
were  abandoned  when  the  pipes  were  retapped 
to  the  new  mains.     Old  driven  taps  were  re- 
placed   with    screw   taps   whenever   they   were 
uncovered,  and  where  a  service  pipe  connected 
to  a  driven  tap  was  abandoned,  the  tap  was 
removed,  the  hole  threaded  and  a  screw  plug 
inserted,  thus  leaving  the  main  tight  and  safe. 
Al>paralus   for    Dislodging    .Inehor   Ice    by 
Compressed  Air. — The  apparatus  for  utilizing 
compressed    air    to    dislodge    the    anchor    ice 
which   forms  in  the  ports  of  the  cribs  during 
the  winter  was  installed  at  the  two-mile  crib. 
It  is  arranged  as  follows:    .V  new  10-in.  .x  8-in. 
x    10-in.    Westinghouse    air    compressor    was 
installed  and  arranged  to  discharge  into  a  re- 
ceiving tank  of  about  50  cu.  ft.  capacity.  The 
operation   of   the   compressor   is  arranged   to 
give  a  maximum  of  about  80  lbs.  pressure  in 
the   receiving  tank.     When   any   of   the   ports 
show   signs   of   being   blocked   by    anchor   ice 
a  standpipe  running  down  into  the  center  of 
the  port   is   connected   with   the  air   receiving 
tank  by  means  of  a  '2V6-in.  hose,     .\ltcr  the 
hose  and  standpipe  are  in  place  the  full  loid 
of    air   under   80   lbs.    pressure   is   discharcid 
through  the  hose  and  into  the  port  by  opirat- 
iiig  a  quick-opening  valve  at  the  air  tank.     Hy 
giving  the  full  head  of  air  through   the  port 
and   from  expansion   of  the  air  in  the  water 
the  force  to  dislodge  the  ice  which  has  formed 
on  the  walls  of  the  port  is  secured. 

In  former  years  the  anchor  ice  was  dis- 
lodged by  using  water  under  pressure  in  prac- 
tically the  same  manner  as  described  al>ovc. 
It  w.is  found,  however,  that  the  water  would 

not  give  the  same  result  as  a  like  ■: "  '        f 

air  under  the  same  pressure,  and 

ing   tests   of   the  use   of   water   3>        I 

with  air  the  change  was  made  to  the  air  ap- 
paratus and  made  rcadv  for  use  during  the 
season   of   1911-12. 

histallalion     of    Meier     Conneclifnf —Thr 
work  of  installing  meter  conr 
ice  pipes.  '2  ins.  in  diameter 
sisted  chielly  of  locating  the 
ill  the  meter  connection  on  Si  ■ 

ing  to   premises  which  were   :-, 

ordinance    to    be    under    meter    control, 
which  were  not  already  under  meter 

For   convenience   in   handling   t!  ' 

was  divided  up  hy  w.ird*      It  w.'»<  ; 

tile  greatest  delav  "  ' 

exposing    the    scrvi. 

nine  was  found  sor  "■ 

location    pivcn   in    i'  '[ 

lime  of   ihe   p'"""  ' 

of  the  work.  ■  ,  ■" 

a  locator  in  cli  ■" 

nrcniiscs  first  and 
The  locator  then  u. 

sire  of  pipe  and  :mmK<  iircr^-.ux  .,,.  .  ic- 
ported  them  to  the  plumber.     The  pipe  was 


::;c 
but 
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cut  and  connections  wiped  in  the  shop  and 
delivered  to  the  job  and  installed  by  the 
plumber.  This  organization  of  the  work 
saved  the  the  cost  of  having  a  team  with  each 
gang,  as  one  team  was  able  to  make  the  de- 
liveries for  all  jobs.  All  men  were  required  to 
report  each  ,day  at  the  location  where  the 
work  was  to  be  done,  thus  saving  time  which 
would  be  lost  en  route  from  the  yards  to  the 
job. 

Another  time  and  money  saving  feature  of 
the  work  was  the  use  of  the  electric  pipe  lo- 
cating machine,  by  which  it  was  possible  to 
determine  the  exact  location  of  the  pipe  be- 
fore any  digging  was  done.  There  were  332 
connections  installed  in  this  manner  during 
the  latter  part  of  1911.  The  average  cost 
of  these  connections,  including  the  cost  of 
furnishing  and  setting  the  meter,  are  given 
below : 

Size.  ins.  Number  Installed.  Average  Cost 
%                              138  $26. 4G 

l'  152  29.38 

IVi      ■  13  41.79 

1%^  S  43.20 

2  21  51.54 

On  new  connections  or  where  the  work 
was  done  by  a  master  plumber,  the  fittings 
were  furnished  to  the  plumber  by  the  city 
and  installed  by  him  in  connection  with  his 
other  work.  The  cost  to  the  city,  then,  in- 
cluded the  cost  of  material  and  the  cost  of 
furnishing  and  setting  the  meter.  There  were 
98  connections  of  the  character  installed  at 
the   following  average  cost : 

Size,  ins.  Number  Installed.  Average  Cost. 
%                                 19  $13.46 

1  2e,  17.43 
114  9  25.26 
1%                                15  29.58 

2  29  43.78 

The  above  costs  do  not  include  the  cost  of 
supervision  or  office  expense. 

SnaHs  in  Water  Mains. — A  serious  cause 
of  complaint  in  some  portions  of  the  north 
side  of  the  city  has  been  the  presence  of  snails 
in  the  water  mains.  Wherever  this  trouble 
has  been  found  to  exist  the  mains  have  been 
flushed  out  under  the  supervisoin  of  a  plumb- 
ing inspector.  This  flushing  has  been  thor- 
oughly done  and  has  removed  the  cause  of 
complaint,  although,  in  some  cases,  the  snails 
have  reappeared  after  a  short  time  and  it  has 
been  necessary  to  flush  the  mains  again.  It 
is  hoped  that  during  the  coming  year  the 
snails  may  all  be  removed  by  systematic  flush- 
ing of  the  mains. 

Contamination  of  City  Water  Through  Cross- 
Conncctions  to  Local  Supplies. — In  December, 
1910,  a  complaint  was  received  from  a  resi- 
dent of  Rogers  Park  that  the  city  water  drawn 
from  plumbing  fixtures  had  an  odor  like  ma- 
nure. Pursuant  to  usual  custom  of  investi- 
gating all  complaints  of  impure  water,  the 
plumbing  inspector  in  the  north  end  district 
was  instructed  to  investigate.  The  result  was 
that  he  found  a  certain  greenhouse  in  the 
neighborhood  of  the  complainant  which  had 
a  cistern  pump  connected  to  the  city  service 
pipe.  Leading  into  this  cistern  there  was  a 
manure  tank  drip.  The  manure  tank  was  not 
only  used  for  the  purpose  of  treating  manure, 
but  was  used  as  a  privy  vault.  The  liquids 
were  permitted  to  drip  into  the  cistern  and 
in  turn  it  was  pumped  into  the  hose  connec- 
tions for  spraying  and  fertilizing  plants.  In 
order  to  get  sufficient  force  to  destroy  in- 
sects, such  as  the  infinitestimal  red  spider,  it 
is  necessary  to  spray  with  a  force  of  about 
60  lbs.,  which  was  pumped  up  by  the  house 
pump  on  the  premises.  .\s  this  spray  was  not 
always  used  for  watering  the  plants  the  city 
water  was  used  through  the  cross-connection 
with  the  city  service  pipe.  The  city  pressure 
was  usually  left  on  to  the  hose  connections. 
Whenever,  the  cistern  pumps  were  started,  it 
is  supposed  that  it  was  the  intention  to  have 
the  city  service  cross-connection  shut  ofT,  as 
the  greater  pressure  from  the  house  pump 
would  force  the  cistern  manure  water  out 
into  the  city  main.  The  department  was  in- 
formed that  this  shut-ofif  was  often  neglected 
or  forgotten.  Thus  the  foul  water  was  per- 
mitted to  he  forced  into  the  city  main  Upon 
finding    this    condition    a    crew    of    inspectors 


was  hastily  organized  to  inspect  all  green- 
houses for  like  connections.  The  results 
showed  ii  greenhouses  with  manure  tanks 
and  cisterns  with  cross-connections  with  city 
service  pipes,  ranging  in  size  from  %  in.  to  2 
in.  pipes.  The  owners  were  notified  as  the 
crew  proceeded  to  separate  the  city  supply 
from  the  cistern  connections  and  such  no- 
tices were  followed  up  until  such  connections 
were  discontinued. 

Continuing  along  the  cross-connection  in- 
spection, the  men  inspected  the  factories  along 
the  Chicago  River  for  cross-river  connections. 
They  found  48  factories  with  cross-connec- 
tions from  river  pipes  and  pumps  to  city  serv- 
ice pipes,  most  of  them  ranging  from  2  ins. 
to  <j  ins.  in  diameter.  The  river  pumps  in  all 
cases  .generated  a  greater  pressure  than  was 
maintained  on  the  city  mains.  The  danger  of 
contaminating  the  city  water  in  the  mains  is 
manifest,  and  in  at  least  one  case  it  was  posi- 
tive that  a  certain  factory  was  forcing  the 
river  water  into  the  cit'-  main.  The  depart- 
ment men  in  making  a  repair  to  a  broken 
main  in  the  river  district  were  unable  to  stop 
the  flow  of  water.  On  account  of  it  being 
dirty  water  the  matter  was  referred  for  in- 
spection, which  revealed  a  cross-river  son- 
nection  in  a  neighboring  tannery,  with  the 
cross-connection  open  to  house  pump,  so  that 
whenever  the  house  pump  was  started  it 
forced  river  water  into  the  city  mains.  All 
such  connections  have  been  changed  by  com- 
pelling  separate   pipes    for   river   water. 

This  work  was  hurried  and  no  cross-con- 
nections of  any  kind  were  permitted.  Some 
of  the  owners  requested  permission  to  use 
cross-connections  and  check  valves.  This  was 
nositively  prohibited,  as  it  is  well  known  that 
a  check  valve  seldom  remains  water  tight  for 
anv  length  of  time. 


An  Example  from  British  Practice  of 
the  Economy  of  Mechanical  Haul- 
age in  Municipal  Service. 

.■\  good  example  of  the  economy  of  hauling 
by  motor  vehicles,  with  cost  records  extend- 
ing over  a  period  of  si.\  years,  was  given  by 
Mr.  George  Symon  in  a  recent  paper  before 
the  Institution  of  Municipal  Engineers  in 
England.  Mr.  Synion  is  engineer  and  sur- 
veyor of  an  English  municipal  district  (Blay- 
don)  and  the  cost  records  he  gave  related  to 
the  e.xpenditures  and  earnings  of  a  steam 
motor  truck  which  has  been  in  service  in  his 
district  since  190.").  The  information  here 
given  is  abstracted  from  Mr.  Symon's  paper 
as  reported  in  The  Surveyor. 

One  of  the  heaviest  items  of  expenditure 
in  connection  with  municipal  work  is  the  cost 
of  conveying  materials :  this  is  especially  so 
in  the  case  of  road  and  street  work,  and  also 
in  connection  with  such  items  as  new  sewage 
disposal   works,   etc. 

During  the  summer  of  1905  the  Urban  Dis- 
trict Council  of  Blaydon,  after  numerous  in- 
quiries by  me  and  some  exhaustive  reports 
thereon,  decided  to  purchase  a  steam  motor, 
and  proceeded  to  do  so,  the  results  of  which 
I  now  purpose  to  describe  to  you.  1  will 
first,  however,  give  a  brief  description  of 
our  district  and  the  reasons  for  this  some- 
what unusual  departure  from  the  ordinary 
routine. 

The  Blaydon  District  has  an  area  of  9,314 
acres  and  a  population  of  31,148.  It  consists 
practically  of  a  ridge  forming  the  watershed, 
between  the  rivers  Tyne  and  Derwent,  ex- 
tending from  their  point  of  confluence  at 
Derwenthaugh  westward  some  eight  miles  to 
the  county  boundary.  In  altitude  it  ranges 
from  practically  sea  level  up  to  850  ft.  above 
ordnance  datum.  There  are  9%  miles  of  main 
roads  and  37%  miles  of  district  roads,  be- 
sides streets  and  public  footpaths.  The  traffic 
on  the  majority  of  the  roads  is  heavy;  that 
on  the  main  roads  mav  properly  be  described 
as  very  heavy,  and,  like  everywhere  else,  is 
tending   to   increase. 

There  arc  several  villages  spread  over  the 
district,  the  chief  centers  of  population  being 
Blaydon,    Winlaton    and    Chopwell,     the     dis- 


tar.ce  between  the  first  and  last  mentioned  be- 
ing   about    six    miles    by    road. 

On  the  council  coming  into  existence  in  the 
year  1895  they  found  a  legacy  of  neglect 
awaiting  them,  which  neglect  and  its  effects 
they  and  their  successive  surveyors  have  ever 
since  been  endeavoring  to  overtake.  This  ap- 
plies with  peculiar  emphasis  to  the  state  of 
the  roads,  which  were  in  a  truly  deplorable 
condition. 

The  district  being  a  coal-bearing  one 
throughout,  and  there  being  thus  no  igneous 
or  other  rocks  suitable  for  use  as  road  metal 
to  be  found,  or  at  least  not  in  reasonably  get- 
at-able  positions,  practically  the  whole  of  the 
metal  required  for  the  construction  of  the 
roads  (they  had  to  be  constructed,  as  the  ex- 
isting roads  consisted  practically  of  lon.g,  nar- 
row spaces,  having  little  or  no  metal  upon 
them)  had  to  be  brought  by  rail  or  by  water, 
and  many  of  the  roads  being  a  considerable 
distance  from  railway  depots,  the  cost  of  cart- 
ing was  heavy,  as  much  as  $1  per  ton  be- 
ing paid  for  that  item  alone ;  hence  the  rea- 
son for  searching  around  for  some  possibly 
cheaper  mode  of  conveyance  than  that  of 
team    labor. 

The  fact  tliat  the  council  was  then  also  be- 
ing pressed  by  the  county  council  to  proceed 
with  several  somewhat  extensive  schemes  of 
sewerage  and  of  sewage  disposal,  which 
would  necessitate  the  carriage  of  large  quan- 
tities of  heavy  materials  for  long  distances, 
also  assisted  in  bringing  about  the  purchase 
of  the  motor. 

The  motor  that  they  ultimately  decided — 
after  many  inquiries  and  comparisons — to  pur- 
chase was  a  steam  cart,  by  Mann's  Patent 
Steam  Cart  and  Wagon  Co.,  of  Leeds.  There 
were  several  other  very  good  types  of  ve- 
hicles examined  and  discussed,  each  of  which 
had  their  good  and  suitable  points,  and,  of 
course,  also  their  drawbacks. 

.Among  the  reasons  which  influenced  the  de- 
cision arrived  at  are  the  following:  (1)  The 
vehicle  is  of  light  weight  when  compared  ta 
heavy  trucks  of  the  coal  liauling  variety  ;  (2)  it 
is  made  to  tip;  (3)  it  can  be  turned  completely 
in  a  circle  of  36  ft.  outside  diameter  or — by 
maneuvering — on  a  road  20  ft.  in  width;  (4) 
the  lowest  part  of  its  body  is  11  ins.  clear  of 
the  road  under  it;  (5)  its  extreme  length  is 
14  ft.;  (6)  its  extreme  height  is  8  ft.;  (7) 
its  extreme  width  is  6  ft.  7  ins.;  (8)  its  ex- 
treme weight  when  carrying  100  gals,  of  wa- 
ter and  300  lbs.  of  fuel,  chiefly  coke,  is  11,- 
100  lbs.;  (9)  it  has  a  range  of  action  of  6 
miles;  (10)  the  diameter  of  traveling  wheels 
is— back  3  ft.  11  ins.,  front  2  ft.  9  ins.;  (11) 
the  width  of  traveling  wheels  is — back  10  ins., 
front  5%  ins.;  (12)  it  was  constructed  so  as 
to  comply  with  the  highways,  locomotive  and 
other  acts,  and  local  government  board  regu- 
lations in  force  at  that  time;  (13)  it  can  carry 
a  load  of  5  tons  on  a  gradient  of  1  in  7;  (14) 
it  could  also  pull  a  trailer  carrying  2%  tons 
in  addition  when  on  fairlv  level  roads;  (15) 
it  can  travel  5  miles  per  hour  on  high  gear; 
(16)  it  can  travel  2%  miles  per  hour  on  low 
gear;  (17)  it  can  travel  either  backwards  or 
forwards  on  cither  gear;  (18)  the  fly-wheel 
can  be  used  for  transmitting  power  by  means 
of  a  belt,  its  diameter  being  2  ft.  6  ins.  by  4V4 
ins.  width  of  face,  the  number  of  revolutions 
per  minute  being  200  to  300. 

It  must  not  be  inferred  from  all  this  that 
it  has  no  faults ;  on  the  contrary,  it  has  sev- 
eral drawbacks,  which  I  need  not  mention 
here  and  now. 

It  has  been  found  that  it  not  only  conveys 
materials  cheaper  than  could  be  done  by  team 
labor,  but  that  less  damage  is  done  to  the 
roads  by  its  use  than  if  the  same  materials 
were  to  be  carried  thereon  by  ordinary  team 
labor. 

We  find  that  there  is  little  if  any  difference 
in  cost  as  between  the  motor  and  ordinary 
team  labor  when  the  distance  traversed  does 
not  exceed  1  mile.  In  traveling  long  distances 
or  up  steep  hills  the  motor  shows  a  distinct 
advantage. 

If  the  council  had  purchased  two  or  more 
motors  the  results  would  have  been  more 
beneficial  to  the   ratepayers,   so  long  as  there 
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TABLE   I.-STATEMENT  SHOWING  EXPENDITURES  AND  EARNINGS    OF  A  STEAM   .MoTor;   TliUCK'  IN  MUNICIPAL  SEItV 

DON,   DURHAM,   ENGLAND. 


Tear. 
Jan. -Dec. 

1906   

1907   

1908   

1909   

1910   

1911   


Tears,    6 

Average    $ 


Renew- 

Mainte- 

Raising 

Travel- 

Hired 

Insur- 

als. 

nance. 

steam. 

ing. 

WOIK. 

amc. 

Wages, 

p«^ndlture. 

;  28.05 

$ 

iii.Hb 

$  74,901/4 

$  93.16^4 

$  7.27 

$    63D.20H 

$1,187.0414 

8.65 

407.94 

101.59 

98.85 

$     C.80 

7.27 

002.78 

1,233.88 

6.89 

4.'i3.S9 

75.10"/4 

81.13% 

7.27 

575.98 

1,200.27 

84.35 

704.02^4 

62.16V2 

74.73 

7.27 

532.22 

1,464.76 

29.36 

."-43.04 

iHV^ 

77.78 

7.27 

548.62 

1,272.55^ 

51. 3S 

S: 

457.32  V4 
,DH.07 

66.77 

$447.02 

137.34H 
$563.0014 

21.80 
$  28.60 

7.27 
$43.63 

C47.90 

1,389.79 

$209.28 

$3,542.70% 

$7,748.30 

$  34. SS 

$ 

485.68 

$  74.50 

$  93.S3V4 

$     4.76% 

$7.2,- 

$    590.45 

$1,291.3*14 

Earn  in  KB. 
$1,809.89 
1,909.40 
1,744,15 
l,710.2i; 
1,727.91 
2,076.30 

$11,027.91 


Ii" 

i 

5<3 
215 
455 
«8« 


ICE  AT   BLAY- 


Mi 
50 

.3514 
51 


$3,279.61 


li. 


$    546.60         $    l«9n 


•The  price  of  the  truck  was  $2,320.00. 

'An  annual  sum  of  $:;7T.37  is  deducted,  being  an  installment  of  price  -I-  314  per  cent,  the  pavment  being  spread  over  a  period  of  7  years 

The  cost  ot  water  used  is  not  included  in  the  above;   the  water  used.  If  paid  for  at  the  rate  of  24  ctB.  per  1,000  gal*.,  would  be  approxi.n:tt,-i.v 


Note 
1  ct,  per  hour. 


was  sufficient  and  corstant  employment  for 
them,  as  we  have  had  two  men  constantly 
■with  one  motor,  whereas  three  men  could 
liave  managed-two,  or  four  men  three  motors, 
as  the  existing  extra  man  is  only  to  assist 
in  filling,  etc..  and  his  presence  with  the  motor 
is  not  now  required  by  law. 

Besides  all  this  the  steam  motor  could  lie 
■worked  all  night  as  well  as  all  day  in  an 
emergency,  seeing  that  it  does  not  get  tired. 
Nevertheless,  it  had  to  be  re-tired  in  the 
year  1009,  with  the  result  that  on  that  year's 
■working  we  had  a  loss  of  $131.8'2.  That  was 
the  only  year  during  which  no  profit  was 
made. 

Being  an.xious  to  know  the  e.xact  financial 
results  of  this  venture.  I  had  a  set  of  forms 
prepared  upon  which  to  keep  carefully  daily, 
monthly  and  yearly  records  as  to  time  spent 
upon    and    cost    of    lighting    up,    traveling    to 


work,  and  actually  at  work,  as  well  as  quanti- 
ties and  cost  of  fuel,  oil,  etc..  used. 

-•Vfter  a  close  observation  of  this  kind  for 
six  years,  I  find  that  there  has  been  a  net 
gain  during  that  time  of  $1,01.").39,  as  per 
Table  I,  which  gives  fairly  full  particulars  as 
to  earnings  and  the  various  items  of  ex- 
penditure. 

The  figures  given  in  res])ect  of  earnings 
are  arrived  at  by  taking  as  a  basis  the  cost 
of  carrying  the  same  material  by  team  labor 
on  piecework,  which  again  is  based  on  the 
net  value  of  labor  of  one  horse,  cart  and  man 
nt  24  cts.  per  hour.  The  sum  of  $.'577.87  is 
deduced  from  the  earnings  anmially,  that  be 
in"  the  payment  necessary  to  liquidate  the 
original  cost  of  the  cart  plus  -SVn  i)er  cent  in- 
terest, spread  over  a  term  of  7%  years,  be- 
ing the  assumed  period  of  life  of  the  cart. 
The  amount  allow'ed  is  thus  eaual  to  13% 
per    cent    per   annum    for   depreciation.    (The 


first  half  year's  installment  was  paid  imme- 
diately upon  arrival  of  the  can,  which  ex- 
plains the  apparent  discrepancy  between  the 
7'/&  years  stated  in  this  paragraph  and  7  years 
in  the  tabular  statement.) 

In  conclusion,   I  could  not  venture  to  give 
advice     respecting     steam     vs.    team    haulage. 
but   would  remark  for  the  benefit  of  any  one 
thinking   seriously    (jf    the    former:     (1)'    See 
that  the  boiler  tube  plates  are  propcrl ,   ^ii.ci 
(2)   See  that  the  various  parts  and 
the  whole   are  get-at-able  without  j 
machine  to  pieces.     This   refers  e- 
the    mountings,    which    have    appar' 
designed    from   a   diametrically  opi 
of   view.     (3)    See  that   sufficient    • 
seats  are  available  for  two  men,     i  i 
hesitate    to   pay    for   a   competent    mechanical 
engineer  and  boilermaker  to  sec  your  machine 
properly  built. 


DRAINAGE    AND     IRRIGATION    SECTION 


A    Simple    and    Inexpensive    Form   of 

River  Bank  Protection  Against 

Scour. 

The  successful  protection  of  a  river  bank 
against  scour  which  bid  fair  to  destroy  an 
adjacent  bridge  structure  is  indicated  by  the 
accompanying  sketches.  As  will  be  observed 
from  Fig,  1,  the  scour  was  occurring  in  the 
concave  bank  of  a  bend  and  a  sand  bar 
formed  on  the  opposite  bank.  Various  plans, 
including  one  to  straighten  the  channel  and 
another  to  build  a  concrete  protection  wall. 
were  considered  and  abandoned  as  too  e.x- 
pensive.  The  problem  was  finally  solved  as 
follows,  as  described  by  Mr.  Arthur  Goldstar 
in  the  "Iowa  Engineer"  for  October,  1912: 

While  studying  the  action  of  the  current  on 
the  face  of  the  wall,  it  could  be  seen  that  if 
something  was  done  to  direct  the  current 
a.gainst  the  sand  bar  on  the  south  side  of 
the  stream,  and  cut  it  away,  the  channel  might 
be  shifted  enough  to  bring  the  center  of  flow 
more  to  the  south.  The  problem  then  was. 
at  what  angle  would  the  water  be  reflected 
from  a  plane  surface,  and  at  what  angle  to 
the  current  should  a  wall  be  built  to  reflect 
it  to  the  opposite  bank.  Upon  investigation. 
there  seemed  to  be  no  available  information 
relating  to  just  this  sort  of  a  proposition. 
Several  engineers  who  had  had  experience  in 
river  improvement  ■were  consulted  but  none 
of  them  had  ever  studied  the  action  of  water 
in  this  wav,  Thev  all  seemed  to  agree,  how- 
ever, that  the  general  rule  relating  to  light 
ravs  should  appiv  here,  that  is,  the  angle  of 
incidence  would  be  equal  to  the  angle  of  re- 
flection. This  matter  was  considered  for  some 
time  and  the  engineer  in  charge  finally  de- 
cided to  work  out  a  scheme  based  on  this 
principle. 

The  next  step  was  to  secure  data  that  would 
show  the  channel  and  direction  of  the  current 
at  all  points  around  the  bend,  and  then  to 
design  a  structure,  or  series  of  structures,  that 
would  onnose  the  line  of  flow.  An  accurate 
topographical  survey  of  both  sides  of  the 
stream  and  the  river  bed  was  then  made 
The  water  was  quite  low  in  the  stream  at  the 


time  and  the  center  of  the  channel  was  ac- 
curately located.  All  the  work  was  accom- 
plished by  the  stadia  method.  A  map  was 
then  worked  up  on  a  large  scale.  It  could 
then  be  seen  that  a  series  of  short  structures, 
placed  at  a  sharp  angle  to  the  current  would 
be  far  more  effective  in  diverting  the  current 
than  one  continuous  surface  all  around  the 
bend.  It  was  also  decided  that  these  struc- 
tures or  dams  could  be  built  of  piling  jilanked 
up   on    one    side,    much    cheaper   and   just    as 


ing.  Five  dams,  with  a  short  line  of  timber 
revetment  were  found  to  be  sufficient.  The 
dams  were  then  located  on  the  ground  in  ac- 
cordance with  the  location  on  the  drawing. 
It  will  be  seen  by  the  sketch.  Fig.  1.  that  the 
dams  are  so  placed  that  at  no  point  will  the 
current  flow  between  any  two  of  the  struc- 
tures and  get  behind  and  undermine  any  one 
of  them. 

The    dams   were   built   early   in   the  winter 
of  1908  after  the  river  had  frozen  over.    The 


Timber  Revetment. 


Fig.   1— Sketch    Map   Showing    Diversion    Dams   for    Preventing   Bank   Scour. 


effective  as  an  expensive  concrete  design.  The 
final  design  was  that  shown  by  the  accom- 
panying drawing,  Fig.  2;  the  short  wing  of 
the 'dam  acts  as  a  brace  for  the  longer  wing, 
and  the  space  between  the  wmgs  is  tilled 
with  earth.  The  lines  showing  the  direction 
of  the  current  were  carefully  studied  and  the 
location  of  each  dam  was  made  on  the  draw- 
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scheme  has  worked  admirably.  At  the  pres- 
ent time  the  sand  bar  has  been  completely 
cut  away,  causing  the  water  to  flow  nearly 
under  the  center  of  the  bridge  and  no  longer 
endangering  the  north  abutment.  The  only 
thing  that  could  have  been  improved  upon 
is  the  strength  of  the  dams.  In  several,  the 
piles  and  planking  have  been  broken  by  the 
floating  ice  in  the  spring.  Had  the  piling  been 
spaced  closer,  this  would  perhaps  not  have 
occurred.  The  general  plan  of  all  the  work, 
including  the  design,  surveys  and  location  of 
the  dams,  is  the  work  of  Mr.  W.  F.  Brooks, 
Civil  Engineer  at  Mankato,  Minn.  The  idea 
was  original   with  him. 


The  Yuma   Irrigation  Project  of   the 

U.   S.  Reclamation   Service. 

The  irrigation  of  the  Yuma  Valley  in  Ari- 
zona and  California  was  one  of  the  first  works 
undertaken  under  the  authority  of  the  Recla- 
mation Act  of  1902.  The  project  was  approved 
in  1904.  It  is  of  special  interest  technically  be- 
cause it  is  the  most  notable  of  American 
projects,  perhaps,  for  handling  for  irrigation 
a  heavy  silt  bearing  stream.  The  main  works 
resemble  more  nearly  in  general  character 
those  common  in  India  and  Egypt  than  those 
common  in  the  United  States.     They  also  in- 

Plah 


flow  weir  of  the  type  developed  by  British 
engineers  in  their  irrigation  work  in  India,  and 
improved  and  used  later  on  the  Nile.  It  is 
of  loose  rock,  rests  on  a  bed  of  river  silt,  is 
almost  a  mile  long,  very  wide,  quite  low,  and 
is  in  general  an  exceptionally  interesting  and 
expensive   construction. 

The  next  most  unusual  and  interesting  fea- 
ture is  the  necessity  for  about  74  miles  of 
levees  to  protect,  from  the  overflow  waters  of 
the  river,  the  greater  part  of  the  land  to  be 
irrigated.  The  canal  system,  with  the  excep- 
tion of  the  siphon  under  the  Colorado,  is  noth- 
ing out  of  the  ordinary,  and  the  same  is  true 
of  the  drainage  system. 

The  project  has  proved  very  much  more  ex- 
pensive that  was  originally  contemplated,  the 
estimated  cost  being  $.3,000,000,  whereas,  the 
construction  expenditures  up  to  June  30,  1910, 
were  $3,617,472.71,  exclusive  of  maintenance 
and  operation  charges  and  $100,000  of  the  pre- 
liminary survey  costs  more  properly  charge- 
able to  general  investigations  along  the  Col- 
orado River  than  to  the  Yuma  Project  itself. 
Work  on  the  project  was  reported  as  80.8  per 
cent  complete,  but  this  estimate  was  revised  in 
April,  1911,  and  changed  from  81.6  to  52.4  per 
cent,  making  the  proper  percentage  completed 
on  June  30,  1910,  about  51.8.  On  this  basis,  the 
total  cost  will  be  $6,964,233,  or  approximately 
$77.25  per  acre  of  irrigable  land. 
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Fig.    2 — Details    of    Current    Diversion    Dams. 


volve  an  under-river  siphon  construction  of 
rather  remarkable  character.  It  is  our  under- 
standing that  ultimately  a  full  account  of  this 
project  will  be  written  by  the  Reclamation 
Service  engineers,  but  so  far  the  best  descrip- 
tion that  has  been  published  is  contained  in 
a  paper  entitled  "Irrigation  and  River  Con- 
trol in  the  Colorado  River  Delta,"  by  Mr.  H. 
T.  Cory,  Proceedings  .Vraerican  Society  ol 
Civil  Engineers,  Vol.  xxxviii,  p.  1349.  This 
paper  will  be  formally  prseented  to  the  so- 
ciety on  Jan.  1,  1913.  The  following  is  an 
abstract  of  the  portion  of  the  paper  which 
takes  up  the  Yuma  Project  works: 

A  map  of  the  Yuma  Project  works  is  given 
by  Fig.  1,  from  which  it  will  be  seen  that 
they  occupy  chiefly  the  southwest  corner  of 
Arizona,  east  of  the  boundary  line  formed  by 
the  Colorado  River,  between  Arizona  and 
Mexico,  and  reach  across  the  Colorado  from 
Arizona  into  California.  Just  west  in  Mexico 
and  northwest  in  the  Imperial  Valley  are  the 
irrigation  works  of  the  California  Develop- 
ment Co.,  whose  Mexican  intake  from  the 
Colorado  precipitated  the  break  of  that  stream 
north  into  Saltun  Sea  and  all  the  troubles  of 
closing  this  break  which  attracted  so  much 
engineering  attention  during  1904-1906. 

There  are  approximately  75,000  acres  of  ir- 
rigable land  under  the  Yuma  Project  in  Ari- 
zona, and  15,000  in  California.  Of  this  area. 
98  per  cent  is  subject  to  the  provisions  of  the 
Reclamation  Act.  Its  essential  features  are  a 
diversion  wier,  and  the  levee,  canal,  and  drain- 
age  systems.     The   diversion    is   by   an   over- 


Laguiia  Weir. — The  location  and  general  de- 
sign of  this  noted  structure  were  determined 
by  the  character  of  the  bluffs  on  each  side  of 
the  last  narrow  point  of  the  Colorado  Valley, 
where  they  were  almost  a  mile  apart,  and  the 
fact  that  borings  disclosed  no  bed-rock  at 
reasonable  depths  in  the  river  bed.  According- 
ly, it  was  decided  to  build  a  low,  wide  diver- 
sion weir  of  the  so-called  "Indian"  type.  The 
original  design,  as  shown  by  Fig.  2,  was  con- 
structed with  practically  only  one  modification, 
namely,  the  interchange  of  the  principal  di- 
version from  the  Arizona  to  the  California 
side. 

The  purpose  of  this  structure,  primarily,  was 
to  provide  for  silting  out  the  heavier  particles 
carried  by  the  river,  during  flood  periods  es- 
pecially, where  such  deposits  could  be  sluiced 
out  from  time  to  time  and  in  such  a  way  that 
river  floods  would  certainly  carry  thera  down 
stream. 

Consideration  will  be  given  later  to  the  silt 
problem,  but  it  may  be  said  that  the  only  way 
of  keeping  the  large,  heavy,  valueless  particles 
of  silt  from  getting  into  the  distribution  sys- 
tem, and  clogging  it,  is  to  provide  a  settUng 
basin  where  the  water  for  a  short  time  will 
either  be  practically  still  or  the  velocity  re- 
duced to  not  more  than  0.5  ft.  per  second,  with 
freedom  from  eddy  currents.  Such  deposits 
may  be  removed  either  by  sluicing  out  with 
large  volumes  of  water  at  a  high  velocity,  or 
by  using  pumps,  dredges,  or  some  other  kind 
of  machinery.  It  was  estimated  that  in  the 
main  canal,  originally  designed  to  carry  1,600 


sec-ft.,  the  volume  of  wet  silt  to  be  removed 
therefrom  daily  was  approximately  17,000  cu. 
yds.  The  sluice-way  method  of  doing  this 
means  a  higher  initial  cost  and  certainty  of 
success,  as  compared  with  the  very  much  lower 
cost,  greater  maintenance  and  operation 
charges,  and  somewhat  less  certainty  of  op- 
eration, for  removal  by  machinery.  The  La- 
guna  Dam  (or  rather  weir)  consists  essen- 
tially of  sluice-ways  at  each  end  of  the  struc- 
ture, with  a  barrier  between  to  hold  up  the 
water  and  afford  a  head  for  sluicing. 

Stuice-u'oys. — The  sluice-ways  are  controlled 
at  their  lower  ends  by  large,  vertical,  steel- 
plate  gates  which  are  raised  and  lowered  by 
electric  machinery.  The  method  of  operation 
is  to  close  the  gates  and  cause  the  water  in 
the  sluice-ways  above  them  to  become  prac- 
tically still.  The  water  thus  held  back  quickly 
drops  its  heavier  silt,  while  the  canals  are 
supplied  through  flash-board  regulator  gates  in 
the  outer  sides  of  the  sluice-ways,  these  gates 
being  so  long  that  a  thin  stream  of  water  run- 
ning over  the  tops  suffices,  and  no  water  from 
near  the  bottom,  where  the  sediment  is  great- 
est, is  ever  taken.  From  time  to  time,  as  may 
be  necessary — and  this  varies  greatly,  depend- 
ing on  the  stage  of  the  river  and  the  quan- 
tity of  heavier  silt  particles  carried— the  gates 
are  rapidly  raised,  and,  with  a  fall  of  about  10 
ft.,  the  water  rushes  through  the  sluice-ways 
carrying  away  the  silt  deposits  and  dropping 
them  a  short  distance  below.  During  the  an- 
nual and  other  floods,  these  deposits  are  taken 
up  by  the  river  and  carried  down  stream. 
These  sluice-ways  are  built  through  rock,  their 
floor  elevations  being  13  ft.  below  the  crest  of 
the  weir.  They  are  lined  and  paved  with 
concrete,  and  constitute  a  very  massive  and 
beautiful  piece  of  work. 

Between  the  sluice-ways  the  weir  is  built, 
the  slope  of  the  face  being  very  flat,  only  1 
to  12,  and  capped  with  a  concrete  pavement, 
,  18  ins.  thick,  except  a  small  portion  which  is 
paved  with  rough  stones  from  2  to  3  ft.  thick. 
The  crest  was  10  ft.  above  the  low-water 
mark  at  tlie  dam  when  the  structure  was  start- 
ed, and  the  top  of  the  down-stream  wall  is  3 
ft.  below ;  thus  the  total  fall  of  the  face  is 
13  ft. 

The  weir  was  constructed  simultaneously 
from  each  end.  and  a  gap  of  800  ft.  was  left 
in  the  center  of  the  river  channel.  The  original 
plan  for  completing  this  gap  was  by  building 
upper  and  lower  cofferdams  with  piling,  brush, 
and  sand  bags,  but  this  was  changed  and  finally 
a  barrier  rock  fill  dam  was  utilized.  Before 
the  central  section  was  filled  in,  the  sluice- 
way had  been  excavated  and  completed,  the 
total  capacity  being  more  than  enough  to  carry 
the  low-water  flow  of  the  river.  Rock  was 
obtained  in  part  from  the  excavation  of  the 
sluice-ways,  and  in  part  from  the  hills  on 
each  side :  it  was  loaded  on  cars  with  derricks 
and  steam  shovels,  and  hauled  by  dinky  loco- 
motives to  the  various  portions  of  the  work. 
Coffer-dams  made  of  quarry  spoil  were  ex- 
tended out  into  the  stream,  and  inside  these 
large  pumps  were  used  to  clear  of  water.  As 
much  excavation  as  possible  was  done  with 
teams  and  scrapers,  and  the  remainder  was 
taken  out  by  suction  dredges  and  pumps. 
Sheet-piling  and  the  parallel  concrete  walls 
were  then  built,  and  the  rock  filling  between 
was  put  in,  followed  up  by  the  concrete  sur- 
facing. The  actual  quantities  used  exceeded 
the  original  estimates  considerably ;  they  are 
given  in  Table  I. 

TABLE  I. 

Rock  excavation.  444,640  cu.  yds.,  or  about  146% 

of  estimates. 
Earth  excavation,  346.930  cu.  yds.,  or  about  123% 

of  estimates. 
Rock  in  dam,  375,018  cu.  yds.,  or  about  123%  of 

estimates. 
Concrete,*  76,066  cu.  yds.,  or  about  2S0%  of  esti- 
mates. 
Sheet    piling.    S2.770    lin.    ft.,    or   about    156%    of 

estimates. 
Rock  pavement,  insignificant — decrease,  100%  of 

estimates. 

•In  place  of  rock  paving,  the  concrete  surface 
was  substituted. 

On  March  15.  1905.  bids  for  the  construc- 
tion of  the  Laguna  Weir  were  opened,  but 
those  submitted  were  rejected  and  the  work 
was     re-advertised.      Proposals     were     again 
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opcKed   on   June   5,   and   on   July  (i,   1900    the 
contract  was  awarded  at  the  following  prices : 

Rock   excavation,   $1.30  per  ou    yd 

Earth  excavation,  $0.30  per  cu    yd  ' 

Rock  in  dam,  $0.35  per  cu.  vd 

Concrete,   $4.00  per  cu.  vd. 

Sheet  piling,  $0.40  per  lin.  ft. 

Laying  pavement,  $1.00  per  sq.  yd. 

The  contract  required  the  work  to  be  fin- 
ished within  two  years,  which  would  mean 
just  at  the  time  of  the  peak  of  the  summer 
flood  of  1907.  These  prices,  on  the  estimated 
quantities,  made  the  bid  amount  to  $797,650. 
There  were  seven  other  bidders,  whose  figures 
ranged  up  to  $1,030,117.50.  The  Reclamation 
Service,  under  the  specifications,  supplied  the 
cement  to  be  used.  On  Feb.  28,  1906,  the 
same  firm  was  awarded  the  contract  for  fur- 
nishing and  erecting  the  sluice-gates,  regula- 
tor-gates,  and   operating    machinery    for    the 


methods  now  well  known  at  far  less  cost. 
Ihe  building  of  rock  fill  dams  in  the  bed  of 
such  a  stream  as  the  Lower  Colorado  was  con- 
sidered impracticable  until  the  work  of  re- 
diverting  the  river  developed  such  method. 
However,  it  is  now  evident  that  it  would  have 
been  far  simpler,  quicker,  and  cheaper  to  have 
developed  rock  ouarries,  thrown  trestles  across 
the  bed  of  the  stream,  and  dumped  rock  there- 
from to  form  a  wide  rock  fill  dam,  without 
any  concrete  walls  whatever,  and  covered  the 
top  with  concrete.  There  would  be  no  diffi- 
culty in  beginning  the  construction  of  such  a 
dam  in  the  center  of  the  stream  and  causing 
the  river  itself  to  excavate  its  bed  opposite 
the  rock  fill  as  the  latter  should  be  built  for- 
ward. In  this  wav  the  excavation  would  have 
been  made  to  a  little  greater  depth  than  the 
bottom  of  the  concrete  walls  actually  put   in. 
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Fig.    1 — Map   of  Yuma   Project,   United   States    Reclamation    Service. 


inain  sluice-ways  and  head-gates,  the  bid  be- 
ing $65,900.  The  contractors  began  work  on 
July  19,  1905,  and  a  year  later  had  completed 
26.4  per  cent  of  the  work. 

As  the  quality  of  the  rock  obtained  was 
much  poorer  than  had  been  anticipated,  the 
Board  of  Engineers  of  the  Reclamation  Serv- 
ice modified  some  requirements  in  the  specifi- 
cations and  contract  which  resulted  in  increas- 
ing the  contract  price  by  $331,486,  or  to  $1,- 
129,136,  and  extended  the  specified  time  for 
completing  the  structure  from  July  19,  1907, 
-to  Jan.  19,  1908.  On  Jan.  23,  1907,  when  about 
34  per  cent  had  been  completed,  the  work  was 
taken  over  by  the  Reclamation  Service  direct. 
On  July  1,  1907,  52  per  cent  of  the  work  had 
been  finished,  a  year  later  77  per  cent  was 
done;  and  it  was  practically  completed  in 
March.  1909,  just  before  the  summer  flood 
of  that  vear  began. 

The  Reclamation  Service  gives  the  follow- 
ing costs  of  the  Laguna  Dam  and  the  sluice 
and  regulator  works : 

Laguna  Dam , ^^'§J?-JSc-?S 

Sluice  and  regulator  works 345,^95.92 

Other  recent  operations  along  the  river  have 
shown  that  a  structure  serving  every  purpose 
of  the  Laguna  Weir  could  have  been  built  by 


The  rock  for  such  a  purpose  would  by  prefer- 
ence be  graded,  so  that  quarry  spoil  would  in 
no  way  be  objectionable,  and  rock  material 
obtainable  in  the  adjoining  hills  could  be 
blasted  out  in  large  quantities,  loaded  with 
steam  shovels,  and  consequently  obtained  and 
handled  very  cheaply.  .A.  structure  having  es- 
sentially the  same  top  dimensions  and  surface 
covering,  and  extending  deeper  into  the  river 
bed  than  the  existing  one,  would  in  this  way 
have  cost  far  less  and  be  even  more  secure 
from  failure.  There  would  be  practically  no 
seepage  through  or  under  such  a  dam  or 
weir,  as  the  similar  constructions,  very  much 
thinner  and  sustaining  much  greater  heads, 
which  closed  the  first  and  second  breaks,  seem 
to  be  absolutely  water-tight. 

To  the  cost  figures  should  be  added  the 
proportional  share  of  the  total  administr.itivc 
and  general  expenses.  Such  administration 
figures  arc  given  as  $179,021.  to  which  should 
properly  be  added  at  least  $75,000  of  the  item  : 
"Preliminary  surveys  previous  to  selection  of 
project— $174,735,"  or  a  total  $254,021.  These 
are  probably  the  approximate  general  expen- 
ses to  be  distributed  over  expenditures  total- 
ing $3,717,472.  or  6.f9  per  cent.  On  this  basis, 
there  should  be  added  to  the  cost,  for  general 


expenses,  $114,243,  or  a  total  for  the  Laguna 
Dam  proper  of  $l,7«j,41I.   r,nd  to  the  sluice 

^".^JuS'^}"'  ^"'^  '8  their  to- 

tal $368,879,  or   a  .•,»),   not  in- 

cluding the  loss  oi  ■     ,c  been 

sustained     by     the  would 

raise  the  total  to  $-' 

The  result  is  a  ;  and  permanent 

head-works   for   tai  fron.   th..    Col- 

orado to  irrigate  by  gravity  about  '  ^5 

of  land  in  the  Yuma  Valley;  and.  :  .- 

tare  time,  this  structure  may  serve  i^  wall 
for  diverting  water  to  irrigate  the  entire  Col- 
orado Delta.  Its  very  great  cost,  however, 
raises  the  question  as  to  whether  the  sill 
problem  could  not  have  been  solved  in  a  more 
economical  and  equally  satisfactory  manner  bv 
pumping  depositions  thereof,  in  an  enlarged 
section  of  the  canal,  back  into  the  river,  with 
suction  dredges.  This  question  cannot  be  de- 
termined until  the  maintenance  costs  of  the 
sluice-ways  and  diversion  weir  are  shown  bv 
experience,  and  the  tota!  ■  •  •  '  -  •  -.'i 
handling  the  silt  with  <i 

ing  done  at  the  Californ  , ;    __  , 

headworks,  have  been  ascertained' tor  a  con- 
siderable period. 

Levee  System  of  the  Yuma  Project.— Pt3c- 
tically  all  the  valley  lands  in  the  Yuma  Project 
are  subject  to  overflow,  so  that  a  general  and 
comprehensive  system  of  levee  protection  is 
necessary.  Figure  1  shows  this  system,  prac- 
tically all  of  which  has  been  completed.  In 
general,  the  designs  were  for  dikes  4.000  ft. 
apart  along  the  Colorado  and  3.200  ft.  apan 
along  the  Gila,  with  a  height  of  from  4  to  5 
ft.  above  the  high-water  marks ;  as  construct- 
ed, however,  there  arc  long  stretches  along 
the  Colorado  where  the  levees  are  onlv  from 
1,600  to  1.800  ft.  apart. 

The  first  levee  construction  was  in  accord- 
ance with  the  usual  Mississipni  River  practice. 
The  ground  was  cleared,  stumps  and  roots 
were  grubbed  out,  the  base  was  plowed,  and 
the  levee  was  built  with  earth  taken  from 
borrow-pits  on  the  river  side.  These  borrow- 
pits  were  about  400  ft.  long  in  the  direction 
of  the  levee,  with  cleared  traverses  between 
about  12  ft.  wide;  40-ft.  berms;  allowable 
depths  of  pits,  2Vj  ft.  at  the  side  nearest  (he 
levee  and  3%  ft.  at  the  farther  side;  levee 
top  width,  8  ft. :  side  slopes.  3  to  1  on  the  river 
side  and  2%  to  1  on  the  land  side.  No  muck- 
ditching  was  done. 

The  first  stretch  of  levee  constructed  wa> 
10  miles  long,  extending  south  from  Yuma 
along  the  eastern  bank  of  the  river.  In  this 
section  the  current  along  the  levee  face  was 
generally  as  little  as  would  be  expected  aii>- 
where  on  the  project.  Nevertheleses,  experi- 
ence soon  showed  the  desirability  of  .in  elab- 
orate system  of  brush  abatis  work.  .\t  manv 
points  where  anv  considerable  quantity  of  w.i- 
tcr  had  come  against  the  face  of  the  Icve*  the 
borrow-pits  had  cut  together,  the  tr.ivcrses 
having  quickly  been  cut  thr.'U'li  ...i  th, 
breach  widened  more  or  less  .\s  it 

was  expected  that  the  river  w.  ■  these 

horrow-pits  with  silt  in  the  first  lew  floods. 
such  a  result  was  disappointing. 

It  seems  that  no  trouble  was  caused  by  the 
absence   of    muck-ditch    protection    under    the 

levee.    This   must  have  been   ■' '•-    •   -: 

that  the  ground  where  the  Ic  i 

was  uniformly  favorable.     In  t 

however,  the  lever  system  of  the  project  was 

extended    some    miles    southward     .nlcric     the 

river,  and  the  flood  which  occurred 

1906 — which  got  under  the  newlv  , 

dikes  on  the  west   side  of  the 

places    and    resulted    in    the   .^i 

crevasse  to  the  west — c.mscd  .m. ., .  ... 

this  new  section,  due  to  the  lack  ol  muck- 
dilches  in  unfavorable  ground 

Experience    with    the    '■ 
cflfcct  of  this  last-nirntioi- 
system  of  the  1 
done  on   the  <  ; 
a  fundamental 
nary.   1907.  a  < 
from  the  U.  S 

pointed  to  consider  the  in,iucr  oi 
striiction.    Up  to  that  date,  21  mile 
had   been  constructed   on   the  Yunu   1": 
extending    from    Yuma   southward     IS    ■     < 
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and  eastward  along  the  south  bank  of  the  Gila 
6  miles.  AU  construction  thereafter  has  been 
in  accordance  with  the  recommendations  of 
this  consulting  board  for  the  levees  of  the 
west  side  of  the  river,  the  essential  features 
■of  which  are  "interrupted  or  checker-board 
borrow  pits"  on  the  water  side  of  the  dikes, 
muck-ditches  wherever  test-pits  show  the  ne- 
cessit}',  and  a  large  quantity  of  brush  abatis 
work. 

In  1907,  a  railroad  track  was  laid  in  large 
part  on  the  levee,  from  the  Laguna  Weir  to 
Yuma  on  the  California  side  of  the  river, 
chiefly  for  the  purpose  of  hauling  materials 
and  supplies  to  and  from  the  Laguna  Weir. 
The   Southern   Pacific   Co.  owns  and  operates 


.sec-ft.  The  main  canal  on  the  Arizona  side 
will  irrigate  o'nly  the  land  north  of  the  Gila 
River.  Water  for  irrigating  the  land  lying 
east  and  south  of  the  Colorado  and  below  the 
Gila  is  to  be  carried  under  the  river  at  Yuma 
in  an  inverted  siphon,  1,000  ft.  long,  14  ft. 
in  diameter,  about  50  ft.  below  the  bed  of  that 
stream,  and  having  an  estimated  capacity  of 
1,400  sec-ft.  This  siphon  is  now  under  con- 
struction. The  original  plan  was  to  serve  this 
territory  with  water  taken  from  the  .Arizona 
end  of  the  dam  and  carried  across  the  Gila 
River  in  four  reinforced  concrete  tubes  with  a 
combined  capacity  of  l.-SOO  sec-ft.  and  laid  3 
ft.  below  the  river  bed.  This  crossing  was 
abandoned  because  the  difficulty  of  holding  the 


\\  eir  on  the  California  side  down  to  the  Cali- 
fornia shaft  of  the  river  crossing  at  Yuma 
is  under  construction,  and  quite  a  little  main 
and  some  lateral  canals  lying  between  these 
points  and  behind  the  line  of  the  levees  on 
the  west  side  of  the  river  have  been  completed 
and  are  in  use.  Such  canal  construction,  and 
particularly  the  checks,  head-gates,  etc.,  are 
models  of  their  kinds,  being  of  concrete  and 
of  the  latest  and  most  approved  type.  Up  to 
the  end  of  1907,  there  were  no  canals  on  the 
California  side  of  the  river;  indeed,  practically 
all  the  area  was  contained  in  the  Yuma  Indian 
Reservation,  which  lias  since  then  in  part  been 
apportioned  to  individual  Indians  and  in  part, 
6,.j00  acres,  on  March  1,  1910,  opened  to  entry 
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Fig.  2 — Plans  and  Sections  of  Laguna  Weir,    Yuma    Project,    United    States    Reclamation    Service. 


this  track  as  a  branch  line,  thus  serving  an 
area  which  will  be  under  intensive  cultivation 
very  soon,  and  greatly  facilitating  levee  main- 
tenance and  repairs.  Over  this  track  a  very 
large  quantity  of  quarry  spoil  was  hauled  from 
the  Laguna  Weir  construction  work  and  used 
to  blanket  the  river  side  of  this  levee  to  a 
point  below  where  the  swiftest  water  along  its 
face  is  to  be  expected.  None  of  the  other 
levees  of  the  project  has  any  blanketing  or 
any  track  on  top. 

Canal  System  of  the  Yuma  Project. — Fig- 
ure 1  shows  the  general  lay-out  of  the  canal 
system  of  the  Yuma  Project  as  it  is  planned 
at  present  and  in  considerable  measure  con- 
structed. The  principal  main  canal  is  on  the 
California   side,   and    has   a   capacity   of   1,700 


Gila  River  banks  at  the  ends  of  the  under- 
ground siphon  was  considered  too  great. 
There  is  practically  no  danger  of  this  kind  in 
crossing  the  Colorado  with  the  siphon,  be- 
cause of  the  little  eminences  of  quite  hard 
material  which  control  the  location  of  the 
river  at  this  point. 

The  total  acreage  which  will  ultimately  be 
irrigated  by  the  Yuma  Project  is  given  in  the 
reports  of  the  Reclamation  Service  as  90,160. 
This  includes  17,000  acres  of  mesa  lands  which 
lie  too  high  to  be  reached  by  gravity  from  the 
principal  canal  system.  It  is  intended  to  de- 
velop 1.000  h.  p.  at  the  drop  in  the  main  canal, 
and  with  this  to  operate  pumps  to  raise  water 
for   the   higher   distribution   systems. 

.^t  present  the  main  canal  from  the  Laguna 


and  quickly  taken  up  by  white  settlers.  Two 
weeks  later  water  was  turned  into  the  reserva- 
tion canals,  and  rapid  progress  is  being  made 
in  developing  the  region.  On  the  east  side 
of  the  river  below  Yuma  about  8,000  acres 
are  being  irrigated  through  small  canal  sys- 
tems which  have  been  in  operation  for  a  long 
time  and  were  taken  over  by  the  Reclamation 
Service  since  the  creation  of  the  project.  The 
total  acreage  of  the  project  to  which  water 
could  have  been  supplied  was  about  16,000 
acres,  while  about  10,000  acres  were  actually 
irrigated  during  the  season  of  1911. 

Drainage  System  of  the  Yuma  Project. — As 
has  been  said,  a  large  acreage  of  the  Yuma 
Project  is  subject  to  annual  overflow,  and  lies 
behind  the  levees.    The  water-table  throughout 
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practically  the  entire  region  rises  and  falls 
with  surprising  rapidity  during  all  floods 
which  are  long  in  passing.  Thus  it  is  that 
during  May,  June,  July,  and  August  particu- 
larly, the  water-table  rises  so  near  the  surface 
as  to  result  in  rather  high  alkalinity  in  the 
soil.  The  river  water  which  will  be  applied 
for  irrigation  also  carries  a  considerable, 
though  not  serious,  quantity  of  soluble  salts. 
Evaporation  takes  place  from  land  surfaces 
very  rapidly  in  such  a  hot  country,  and  when 
water  is  on  the  surface,  or  approaches  so  near 


It  that  capillarity  makes  connection  between 
the  water-table  and  the  surface  of  the  ground, 
the  quantity  evaporated  is  excessive,  and  the 
salts  contained  arc  left  behind,  largely  in  the 
top  layers.  Therefore,  efficient  drainage  is 
very  important.  It  is  made  even  more  neces- 
sary because  the  rainfall  is  reallv  inappreciable, 
having  been  less  than  3  ins.  per  annum  for 
the  past  15  years,  and  causes  very  little  leach- 
ing and  washing  away  of  alkaline  depositions. 
In  passing,  it  is  important  to  say  that,  very 
fortunately,   the  alkali   of  the  vallev   lands  is 


peculiarly  a  surface  accumulation,  often  being 

confined  to  the  very  upper  layers,  ''     ■ 

the  first  2  ft.  in  depth,  and  seldom  1 
at   depths   exceeding  C  ft. 

The  Yuma  Project,  therefore,  includes  plans 
for  an  elaborate  and  cffiiv  ■  ■  -'   ■ 

age  canals  which  will  be 
amount   of   work   during    ,:,. 
floods  of  the  Colorado.     It  i- 

necessary,  to  pump  such  drai!..-„      .._ ; 

the  levees  and  back  into  the  river. 
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A  French  Road  Bridge  With  a  Steel 
Arch  Span  of  607^4  Feet. 

(Staft"  Article.) 

One  of  the  earlier  of  French  suspension 
bridges  was  that  built  across  the  Vilaine  near 
Ridon  in  1840.  This  bridge  had  a  clear  span 
of  193.17  m.  or  633.6  ft.  A  hurricane  de- 
stroyed the  original  suspension  structure  in 
1871  and  it  was  replaced  by  a  suspension  foot 
bridge  having  a  platform  width  of  3  m.  or 
9.84  ft.,  and  so  designed  that  a  future  road 
bridge  could  be  built  outside  and  around  it. 
In  1911  the  new  road  bridge  was  completed, 
but  it  was  a  steel  arch  and  not  a  suspension 
bridge.  The  lower  portions  of  the  cable  tow- 
ers and  the  masonry  arch  approaches  of  the 
original  bridge  of  1840  are  retained  in  the 
new  bridge  but  otherwise  it  is  a  completely 
new   structure. 

The  new  arch  bridge  is   shown  in  diagram 


chorage  attached  at  K,  Fig.  2.  The  line  of 
anchor  rods  from  K  ran  back  through  i\l,  and 
Q  to  the  anchor  at  P,  in  the  anchor  pits  of 
the  original  suspension  bridge.  To  erect  the 
half  arches  O  IV  another  line  of  anchor  rods 
ran  from  Q  to  D,  R  and  F,  and  at  V  gave 
connection  to  the  supports  running  to  H,  G, 
F  and  A.  The  main  line  of  rods  Q,  D,  R,  V 
was  supported  by  a  rocker  at  R  and  by  tem- 
porary towers  as  indicated.  It  was  also 
hinged  at  Q  and  at  D.  The  purpose  of  this 
hinging  was  to  permit  the  line  to  be  shortened 
by  bending  it  down  at  D  as  for  example  to 
D' ,  and  thus  allow  the  arch  rib  O  W  to  be 
adjusted  in  height  to  permit  its  connection 
with  the  opposite  rib  at  W.  To  provide  the 
necessary  movement  at  D,  a  weighted  plat- 
form was  hung  from  the  hinge  as  indicated. 
This  platform  rested  on  screws  which  when 
raised  and  lowered  regulated  the  pull  of  the 
weight    on    the    hinge    D   and,    therefore,    the 


Triangulation  Survey  Methods  for  Lo- 
cating   the    Piers    for   the 
Sewickley  Bridge. 

\     description     of     the     ad'"-- •' i 

traveler    employed    for    the    • 

Sewickley    Bridge   over   the   <i 

liuhlished   in   our   issue  of   Oct.  ■M},    11*1.'      A 

dimensioned    elevation    of    the   brider     which 

is  one  of  the  larger  cantilever  bri^'. 

United  States,  was  shown  in  the  s.r 

The  location  of  the  foundation 

in   the  channel  and  on  the  op 

the  river  required  a  special  sui.. ...  i... 

Proceedings    of    The    Engineers'    Society    of 
Western  Pennsylvania   for  October,   l!tl2.   the 
manner   of    making   this    survey    is   dc5cr  ■  .  i 
by    Deputy    County    Engineer    V.    R     C     • 
Briefly,  the  work  to  be  done  was  the  Kk   • 
of   two   abutments,    four   piers   and   five 


fl, 


Fig.   1— Diagram    Elevation   and   Plan   of   Nevi/   Steel   Arch   Across  the  Vllalne  Below    Ridon   in   France. 


elevation  by  Fig.  1,  which  gives  all  the  prin- 
cipal span  dimensions.  The  span  is  made  up 
of  two  arched  cantilever  arms  between  which 
is  sprung  a  three-hinged  arch.  As  will  be 
observed  from  the  diagrnni  the  two  arch  ribs 
are  parallel  and  vertical  while  the  correspond- 
ing trusses  of  the  cantilevers  diverge  toward 
the  skewbacks  and  are  warped  planes.  This 
construction  gives  the  arch  as  seen  in  photo- 
graphs an  appearance  of  stability  which  is  un- 
usually pleasing  and  indeed  this  effect  is  not 
wholly  lost  in  the  diagram.  The  arch  struc- 
ture is  further  notable  for  the  fact  that  it 
was  constructed  complete  around  and  outside 
the  old  suspension  foot  bridge  which  re- 
mained in  full  service  during  the  construction. 
The  method  of  construction  was  unusually 
simple  and  successful.  Both  cantilever  arms 
were  built  out  from  the  skewbacks  without 
falsework  and  unsupported  except  by  the  top 
chord  anchorages  aided  by  the  temporary  an- 


amount  D  D'  of  the  deflection.  This  exceed- 
ingly simple  method  of  adjustment  proved 
very  successful. 

A  complete  description  of  this  bridge  will 
be  found  in  ".^nnales  dcs  Pouts  et  Chaussees" 
for  September-October,  li)l'2,  and  a  shorter 
account  in  "Le  Genie  Civil"  for  Nov.  16,  191-'. 
The  above  facts  have  been  taken  from  the 
"Annales." 

Breakwater    at    Hilo    Harbor,    Hawaii.— 

The  10,170-ft.  breakwater  being  constructed 
in  Hilo  bav,  Hawaii,  is  about  3">  per  cent 
completed.  Up  to  June  30,  19r2.  it  was  com- 
plete for  2,528  ft.,  with  2,486  ft.  of  the 
substructure  built  in  advance  of  the  completed 
portion.  The  territorial  governnu-nt  has 
awarded  a  contract  for  a  wharf,  close  to  the 
breakwater,  which  will  accommodate  vessels 
drawing  35  ft.  at  mean  water  low  tide, 


estals    for    bents    carrying    llirn-    vli.r!    s!ccl 

spans  running  between  the  ah 

adjacent  shore  pier  of  the  cm: 

proper.     The    procedure   is   outlir.cJ    h\    Mr. 

Covell  as   follows: 

Two  permanent  points.  ''       "  ,! 

on   the  center   line  on   lb 

the   river,   one    ■■    '''■ 

Chadwick  .\\kv  \ 

1„   !•■.  side ;  om 

senijer  track  of  the  ■ 

of  the  county  road. 

side   beyond   and   al 

to  be  used  for  line  . 

tion    purposes.       '  ' 

upon   it    a   prri 

convcnictil.   cspn    ^ 

were  obstructed  dm 

sui'crslniclnrc       Th^ 

fit   a  l>x8-in    timber 

with   its  lop  flush  xm 
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oughly  tamped 
from  the  top  wa 
line  was  defined 
railroad  spike  dri 
The  points  D 
iinohstructed  hne 
down  the  river, 
ing    triangulation 


The  fining  for  about  18  ins. 
s   made   with  concrete.     The 

with  a  punch  mark  on  a 
ven  into  the  top  of  each  post, 
and   B   were   set   so  that   an 

was  available  both  up  and 
Points  C  and  K  were  exist- 

points    set    by    the    United 


each  course  was  brought  to  its  proper  height. 
No  single  direct  check  measurement  was  ever 
made  between  the  two  main  piers.  Arrange- 
ments were  made  to  do  this,  but  when  the 
erection  condition  would  permit,  the  prevail- 
ing wind  was  so  constant  that  any  measure- 
ment made  would  have  been  worthless. 

During    the    time    of    construction,    various 
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Fig.    2 — Diagram    Showing    Manner   of    Erecting   Steel    Arch   Across  the   Vilaine. 


States  Engineer's  Office.  The  lines  B-G  and 
D-K  were  then  carefully  measured  with  a 
steel  tape,  which  was  compared  with  the 
bridge  company's  standard  under  the  condi- 
tions corresponding  with  those  to  be  met  in 
the  field.  Stakes  2  ins.  square  were  driven  on 
line  approximately  lUU  ft.  apart  and  an  inter- 
mediate stake,  supporting  the  tape  at  the  cen- 
ter, was  driven  at  the  mean  elevation  of  the 
two  ends.  Measurements  were  then  made  on 
the  slope  from  pin  to  pin,  between  brads 
driven  in  their  tops,  with  a  tension  of  15  lbs., 
determined  with  a  spring  balance.  Each  in- 
dividual measurement  was  repeated  to  elim- 
inate erroneous  readings  and  a  mean  taken. 
At  the  same  time  a  reading  of  the  temperature 
was  recorded.  The  lines  were  measured  four 
times  in  different  directions,  each  time  the 
observers  changing  places.  The  base  line  D-K, 
thus  measured,  gave  the  greatest  variation 
from  the  mean  of  1  in  80,000,  and  the  line 
B-C,  similarly  measured,  gave  a  variation  of 
1  in  192,000  approximately.  This  line  was 
measured  in  the  evening  when  the  temperature 
ranged  from  79°  to  73°  F.  The  line  D  K 
was  shaded  almost  its  entire  length  and  could 
be  measured  during  the  heat  of  the  day. 
The  measured  lengths  were  then  c;irrecled 
for  temperature  and  reduced  to  a  horizontal 
measurement.  The  three  angles  of  each  tri- 
angle having  the  common  side  B  D  were 
measured  with  an  8-in.  triangulation  transit 
reading  directly  to  10"  of  arc  and  estimated 
to  5".  Each  angle  was  repeated  ten  times  and 
the  triangle  closed  within  1"  and  2".  The 
distance  B  D,  as  determined  by  the  upper 
trian,gulation  was  1304.225  ft.  and  bv  the  low- 
er, 1304.208  ft.,  a  variation  of  0.017  ft.  or 
1  in   77,000. 

As  the  TJnited  States  Board  of  Engineers" 
in  their  report  had  fixed  the  main  pier  150 
ft.  from  the  Llnited  States  Engineers'  monu- 
ment No.  120  on  the  Sewickley  bank,  the  po- 
sition of  the  piers  and  pedestals  were  all  fixed 
in  position  as  soon  as  the  short  distance  B  C 
was  measured.  All  points  were  referred  to. 
rectangular  axes,  the  center  line  of  the  bridge 
becoming  the  axis  O  V,  the  origin  being  so 
chosen  that  there  were  no  negative  ordinates 
and  the  abcissa  being  plus  or  minus. 

It  was  possible  to  locate  Pier  No.  3  by  a 
single  measurement  less  than  100  ft.  from  a 
pin  on  the  Sewickley  bank.  Pier  No.  2,  how- 
ever, was  so  far  out  in  the  stream  that  a 
secondary  triangulation  was  used  to  determine 
its  location.  A  point  was  established  on  a 
platform  supported  on  piles,  this  point  being 
on  the  longitudinal  axis  of  the  pier  and  100 
ft.  distant  from  the  center  line  of  bridge. 
The  piers  were  carried  up  by  locating  the 
center  point  bv  two  intersecting  lines,  orient- 
ing the  transit  over  this  point  and  turning 
(^0°  to  fix  the  transverse  axes  at  the  noses. 
The  outline  of  the  next  course  was  then  act- 
ually laid  out  on  the  course  below.  .-\t  the 
time  of  checking  the  lines,  the  levels  were 
also  checked  and  the  w^ork  so  carried  on  that 


angles  were  measured  within  lines  connecting 
various  fixed  points  of  the  work  and  in  no  in- 
stances were  there  any  great  deviations  be- 
tween the  measured  and  calculated  values. 
.•\s  many  of  these  measurements  included  the 
distance  between  the  channel  piers  as  con- 
structed, little  apprehension  was  felt  regard- 
ing the  correctness  of  their  position. 

A  direct  measurement  was  made  later,  how- 
ever, wlien  the  superstructure  had  been  erect- 
ed to  point  L~  on  the  north  side  and  Lu 
on  the  south  side,  leaving  an  opening  of  ap- 
proximately 225  ft.  The  direct  measurement 
gave  225.058  feet.  This  distance  was  then 
reproduced  at  the  same  temperature  on  the 
ground,  using  the  same  elevations  at  the  end 
supports    and    same    tension    to    eliminate    the 
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Show.  The  display  will  be  larger  and  more 
diversified  than  ever,  filling  all  oi  the  floor 
space  in  the  Coliseum  Buildmg,  Coliseum  An- 
nex, and  First  Regiment  .Armory.  Sixty-five 
motor  truck  and  delivery  wagon  companies 
have  contracted  for  space,  and  there  is  a 
waiting  list  of  belated  applicants.  If  there 
should  be  as  many  of  these  as  there  were  last 
winter  between  the  first  allotment  in  October 
and  the  opening  of  the  show  in  February,  the 
total  number  of  complete  vehicle  exhibitors 
will  be  about  ninety.  Manufacturers  have  re- 
served larger  spaces  this  year  than  last  win- 
ter and  will  display  more  models.  Most  of 
them  have  extended  their  lines  by  adding  new 
models  of  different  load  capacity,  while  some 
companies  that  heretofore  have  confined  their 
attention  exclusively  to  gasoline  vehicles  will 
exhibit  new  electric  models  and  others  that 
have  produced  only  electric  vehicles  will 
show  them  side  by  side  with  gasoline  trucks 
that  they  have  brought  out.  In  all  there  will 
be  on  exhibition  about  250  different  models  of 
motor  vehicles  suited  to  every  kind  of  indus- 
trial, commercial,  municipal  and  federal  pur- 
pose. So  many  of  these  are  entirely  new  de- 
signs that  they  will  embody  the  latest  improve- 
ments in  every  detail  whereby  the  efficiency, 
reliability,  durability,  accessibility  and  general 
ability  of  the  power  vehicle  is  increased. 
There  will  also  be  displays  of  parts,  equip- 
ment and  supplies  by  nearly  200  accessory 
manufacturers. 


Commercial  Motor  'Vehicles. — Motor  ve- 
hicles for  uidustrial,  commercial,  municipal 
and  federal  purposes  are  now  used  by  more 
than  250  distinct  lines  of  business.  More 
ihan  4,000  are  registered  in  New  York  City 
and  more  than  2,000  in  Chicago.  The  total 
average  cost  of  operation  and  maintenance 
for  a  one-ton  gasoline  truck  is  $8.50  per  day, 
and  for  a  ten-ton  truck  $18.50  per  day.  The 
average  for  electric  vehicles  is  about  one-third 
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Fig.    1 — Sketch    Showing    Triangulation    for   Locating  the    Piers   of   the    Sewickley   Bridge. 


sa.g.  The  length  of  opening  then  reduced  to 
a  horizontal  measurement  was  224.929  ft.  and 
the  nominal  opening  corrected  for  tempera- 
ture was  224.932,  or  a  variation   of   0.003   ft. 


Chicago  Motor  Truck  Show^. — The  annual 
national  exhibition  of  commercial  motor  ve- 
hicles will  be  held  in  Chicago  from  Feb.  10 
to  15,  1913,  occupying  the  second  week  of  the 
Thirteenth      Annual       National      Automobile 


less,  but  their  mileage  is  proportionately  less. 
The  actual  cost  per  mile  of  hauling  with 
horses  in  a  city  is  from  14  to  18  cts.  with  a 
double  team,  and  from  20  to  35  cts.  with  a 
single  horse.  The  cost  per  mile  with  motor 
trucks  is  from  7  cts.  for  a  five-ton  truck  to 
11%  cts.  for  a  one-ton  truck.  In  department 
store  work  with  electric  vehicles,  the  cost  of 
delivery  varies  from  about  4  cts.  to  10  cts.  per 
package. 
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A  considerable  number 
The  Doings  °^  railroad  construction 
r  °  contracts  have  been  award- 
*-*  ed  the  past  few  days.  Quite 

the  Week.  a  number  of  these  are  for 
betterment  work,  while  sev- 
eral are  for  work  on  new 
lines.  Among  the  contracts  let  recently  are 
the  following :  Morris,  Shepard  &  Dougher- 
ty Co.,  St.  Paul,  Minn.,  for  second  main  track 
and  grade  and  alignment  revision  between 
Milan,  Minn.,  and  Millbank,  S.  Dak.,  for  the 
Chicago,  Milwaukee  &  St.  Paul  Ry. ;  Walsh- 
Kahl  Construction  Co.,  Davenport,  la.,  for 
laying  six  tracks  for  the  New  York  Central 
&  Hudson  River  R.  R.  north  of  the  Pough- 
keepsie,  N.  Y.,  station ;  Salisbury-Crowley 
Construction  Co.,  Davenport,  la.,  for  grading 
and  rock  excavation  for  the  Chicago,  Terre 
Haute  &  Southwestern  Ry. :  McMenamin  & 
Sims.  Arcade  Bldg.,  Philadelphia,  Pa.,  for 
7-mile  extension  of  the  Yukon  branch  of  the 
Pennsylvania  R.  R. ;  Willett  &  Burr,  San 
Francisco.  Cal.,  for  constructing  a  logging 
railroad  from  Myrtle  Point,  Cal.,  to  Powers 
for  the  Smith-Powers  Lumber  Co. :  John  Run- 
quist,  Duluth,  Minn.,  for  grading  belt  line  at 
Superior,  Wis. ;  Costello  Bros.,  Indianapolis, 
Ind.,  for  building  yards  of  Big  Four  Ry.  at 
Harrisburg.  111. :  j.  A.  Perdue  &  Co.,  Meridian, 
Miss.,  for  47  miles  of  line  for  the  Meridian  & 
Tidewater  Rv.  from  Meridian  to  Myrtlewood, 
Ala. 

Road  and  street  work,  as  is  to  be  expected 
from  the  season  of  the  year,  is  rather  quiet 
just  at  present.  About  the  biggest  contract^  is 
that  in  Addison  County.  Miss.,  on  which  bids 
are  to  be  opened  Dec.  19.  This  work  calls  for 
7.5  miles  of  public   highway. 

The  principal  feature  of  the  past  few  days 
in  the  way  of  levee  construction  is  the  award 
of  contracts  by  the  U.  S.  Engineer  at  New 
Orleans  on  the  construction  of  about  1,030,- 
4011  cu.  yds.  of  earthwork  in  the  Lower  Tensas, 
Atchafa'lava,  Batataria,  Ponchartrain  and  Lake 
Borgne  Levee  Districts.  The  names  of  the 
successful  contractors  on  this  work  will  be 
found  elsewhere  irt  this  issue. 

In  the  wav  of  drainage  work  one  of  the 
larger  contracts  let  recently  appears  to  be 
that  secured  bv  the  Kohler  Contracting  Co. 
of  Frazee,  Minn.  This  contract  calls  for 
constructing  Judicial  Ditch  No.  14  of  Beltrami 
Countv,  Minn.,  bids  for  which  were  opened 
Dec.  9.  This  ditch  is  to  be  about  47  miles  long 
with  a  3  to  6  ft.  base  and  an  average  cut  of 
r>  ft  The  estimated  vardage  is  463,36."),  and 
the  contract  price  is  $79,987.  A  good-sized 
drainage  job  in  New  York  State  has  come  up 
for  bids  since  our  last  issue.  This  calls  for 
1  000.000  cu.  vds.  of  drainage  channel  exca- 
vation in  the  Tonawaiula-Oak  Orchard 
swamps.  Genesee  and  Orleans  Counties.  New 
York.     Bids    are   to   be   opened   Jan.   3. 

Contracts  on  one  of  the  larger  government 
dredging  jobs  of  the  year  were  awarded  last 
week  The  work  was  to  be  done  in  connection 
with  securing  a  3o-ft.  channel  in  the  Delaware 
River  from  the  city  of  Philadelphia,  Pa.,  to 
the  sea  The  contracts  were  let  as  follows: 
On  West  Horseshoe  Range,  for  the  removal 
of  1  -^94  000  cu.  vds.  of  material.  American 
Dredeing  Co..  of 'Philadelphia,  at  13.6  cts.  per 
cu    vd      On    Mifflin   Range.   1,530,000  cu.  yds. 


of  material,  the  Maryland  Dredging  &  Con- 
tracting Co.,  Baltimore,  at  17%  cts.  per  cu.  yd. 
On  lower  end  of  Mifflin  Range  and  upper  end 
of  Tinicum  Range,  for  the  removal  of  1,340,- 
oilO  cu.  yds.  of  material.  Atlantic  Dredging  Co., 
of  Philadelphia,  at  12.99  cts.  per  cu.  yd.  .All 
bids  for  the  removal  of  about  2,100,000  cu.  yds. 
of  material  from  Bellevue  Range  were  reject- 
ed because  of  a  lack  of  funds. 

Two  fair-sized  contracts  for  the  construc- 
tion of  standard  revetment  on  the  Mis- 
souri River  for  the  U.  S.  Government  were 
awarded  last  week.  De  Witt  &  Shobe,  Glas- 
gow, Mo.,  at  $8.47  per  lin  ft.  secured  the  work 
of  constructing  about  13,000  ft.  0I  revetment 
one  mile  below  Sandy  Hook,  Mo.;  Rust,  Swift 
&  Co..  St.  Louis,  Mo.,  obtained  the  contract 
for  600  ft.  of  3-row  timber  dike  and  7,800  ft.  of 
revetment,  two  miles  below  Atherton,  Mo.,  at 
$14  per  lin.  ft.  on  the  dike  and  $10  per  lin.  ft. 
on  the   revetment. 

The  Port  of  Seattle  Commission,  of  Seattle, 
Wash.,  has  awarded  the  following  contracts 
for  work  on  the  East  Waterway  project: 
Erickson  Construction  Co.,  New  York  Block, 
Seattle,  excavation  and  filling,  etc.,  including 
.")00,000  cu.  yds.  of  excavation  at  16  cts.,  30,400 
cu  vds.  rip-rap  at  $2.50,  and  miscellaneous 
work,  at  a  total  of  $168,700;  substructure, 
Wevmouth  Construction  Co.,  Seattle,  $139,- 
3."il  •  dredging  in  Salmon  Bay,  Puget  Sound 
Bridge  &  Dredging  Co.,  Seattle,  $22.000 ;  sub- 
structure in  Salmon  Bav,  J.  A.  McEachren  & 
Co.,  Baily  Bldg.,  Seattle,  $12,352. 

The  Directors  of  the  Port  of  Boston,  Bos- 
ton, Mass.,  have  awarded  the  contract  for  the 
reconstruction  of  the  Commonwealth  Pier  at 
Boston  to  H.  P.  Converse  &  Co..  Brand  St., 
Boston,  Mass.,  at  $1,017,259.  Some  close  fig- 
uring was  done  on  this  work,  as  will  be  seen 
from  the  unit  bids  given  elsewhere  in  this 
issue. 

Bids,  as  follows,  were  received  Dec.  4,  by 
the  U.  S.  Engineer,  Charleston,  S.  C,  for 
dredging  Sampit  bar  and  river  at  the  west  of 
Winyah  Bav :  Coastwise  Dredging  Co.,  Nor- 
folk. Va.,  mud  and  sand,  20  cts. :  shale,  $2.44. 
I  C  Titzell.  Savannah.  Ga..  mud  and  sand. 
"l7»4  cts.;  shale.  $2.18.  Bowers  Southern 
Dredging  Co.,  Galveston,  Tex..  39  cts..  ir- 
respective of  all  material.  P.  Sanford  Ross. 
Inc.,  Jersey  Citv,  N.  J.,  mud  and  sand,  14% 
cts. ;  shale.'  $1,985.  The  approximate  niinibcr 
of  cubic  vards  for  the  18-ft.  depth  is  3-0.294 
of  which  332,912  is  mud  and  sand  and  42,3!<- 
is   shale. 


Cornell    University    is    to 
TU^   Pirct       have  an  interesting  relic  of 
ine   first       ^j^^    ^^^^    sul.wav    built    in 
Tunnel  Xcw  York  City  more  than 

Shield.  40  vears  ago.     It  is  a  circu- 

lar'shield  used  for  boring 
the  tuinicl.  and  is  addition- 
ally interesting  because  it  is  the  first  specimen  . 
of 'this  type  of  boring  device  ever  used  in  tins 
country.  The  old  shicl.l  was  reccntlv  dug 
up  bv  contractors  working  on  the  new  Broad- 
wav  "siihwav,  and  the  Public  Service  Commis- 
sion authorized  the  contractor  to  turn  it  oyer 
to  Mr  F  C.  Beach,  one  of  the  editors  of  the 
Scientific  American,  and  son  of  the  man  who 
invented  it  and  used  '"  i"  the  long  ago.     Mr. 
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Beach  in  turn  presented  11   1  i 

Cornell  University,   and   it  w  r 

for  preservation   in   the  engiim.. 
Alfred  Ely  Beach,  father  of  V.  C  :^ 

the  engineer  and  promoter  of  the  1^ 
matic  Ry.,  which,  in  the  early  VO's,  started  to 
construct  an  underground  railroad  in  Broad- 
way, intending  to  extend  it  to  Harlem.  A 
short  stretch  of  this  subway  was  bnilt  under 
Broadway   just   north   of   the  "-(.     It 

was  bored   by  means  of  th<  d  the 

work  was  done  so  quietly  th,.;  •    "i 

the   street    was    not    disturbed.       I 
was  completed  and  put  in  experin.'  .■- 

tion.  The  tube  was  circular  and  a  ^ir..iiiiir 
car  was  propelled  back  and  forth  thrmieh  il 
by  means  of  huge  blowers  placed  I 

of  the  tube.     There  arc  still   h\:  ■••■ 

York   City    manv   men  who   r    '••  ir 

during  the  time  the  tunnel  v.  1. 

The    promoters    found    it    ini;  :•- 

tinue  the  work,  however,  and  abaiiduiicU  it 
after  spending  several  hundred  tho'i'ind  dol- 
lars. For  several  years  the  old  tn'  ■  d 
shield  remained  buried  under  Bt"  1 
a  few  months  ago,  when  they  w<  •  I 
by  the  builders  of  the  new  subw;i  ir 
had  about  rotted  away,  but  the  mt:  1 
was  in  a  fair  state  of  preservation 


It   is   perhaps  worthy   of 

The   First      ""''^  •^^''I"'  '"- 

_      J            ably   the   nrst   ■  ■■ 

Koad  application     • 

OiHng.           way    in   tl  :. 

was  made  >: 

effect  of   aiiiomobilc   trartic 

on   road   surfaces  became  apparent.    Ir?    fact. 

when  this  experiment  was  undcrt  r 

vehicles   had   been   in   use   such   a  >• 

that  they  were  consideri  '  '    1 1   •> 

curiosity.      The    oiling    i  wa-  _con- 

ducted  by   the   Massach;  "  '^    '  ""'- 

mission  in  1899  on  a  si  " 

Cottage  City,  near  Sengi 

road     was     peculiarly    cxik.>c>1     1  >: 

winds,  which  removed  the  hindine  ■  '• 

made  it  difficult  to  kecr 

factory  condition.     The  <" 

on  the  supposition  that  ■ 

the   removal  fi   the   bii  •' 

wind.     Twelve  5(1  gal.  Iv  -^ 

of  the  type  used  bv  railroads  on  their  i<A*dt>etls 

were  purchased  at  a  cost  -f  «•-'•?'-  I^f  Hrrel 

This  was  used  on  a  se.  •  ' 

long.     For  a  length  of   -  - 

treated  for  a  »    '  '  ' 

.11  at  the  rate  •  , 

On  the  ri • 

for  a  wi 

ing   tran^, 

100  lin.  ft.  01  ' 

Itm  lin.  ft    al-  '■ 

oil  was  ;u  ' 

lo  be  a  '.  ' 

llic  sccln'ii   n  ;' 

of  the  road  :: 

feet,   howcvci.  ' 

later   the   slor 

neccs<-,irv  t'^ 

was  also 

section  «  : 

riagcs  by  tlic  «ni  >  •■    '    inr. 
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PERSONAL 


Mr.  H.  E.  Anscliutz  has  been  appointed 
city  engineer  of  Clearwater,  Fla. 

Mr.  Newman  Erb  has  succeeded  Mr. 
Joseph  Ramsay,  Jr.,  as  president  of  the  Ann 
Arbor  Railroad. 

Mr.  H.  C.  Shaw  of  Birmingham,  .\la.,  has 
been  placed  in  charge  of  the  water  works 
system   of   Warren,   Pa. 

Mr.  H.  D.  Longworthy,  Jr.,  of  Kansas 
City,  Mo.,  has  been  chosen  superintendent  of 
the  water  works  at  Macon,  Ga. 

Mr.  T.  P.  O'Hare,  in  charge  of  work  for 
the  Utah  Construction  Co.,  at  Eugene.  Ore., 
was  killed  by  the  fall  of  a  rock,  Dec.  5. 

Mr.  A.  S.  Going  is  appointed  engineer  of 
construction  for  the  Grand  Trunk  Railway 
System,   with   office   at    Montreal,    Quebec. 

Mr.  Hiram  J.  Slifer  has  opened  offices  as 
consulting  civil  engineer,  specializing  in  steam 
railway  practice  at  !l2-5-2T  209  S.  La  Salle  St., 
Chicago. 

Mr.  Henry  England  Grimm,  civil  engineer, 
of  313  South  Kenilworth  avenue.  Oak  Park, 
111.,  was  killed  by  an  automobile  in  Chicago, 
Thursday,    Dec.    12. 

Miss  T.  Arminson  Maclntyre.  for  over  ten 
years  manager  of  the  publicity  department  for 
"the  C.  W.  Hunt  Co.,  West  New  Brighton. 
New  York,  has  resigned. 

Mr.  George  A.  Kimball,  chief  engineer  of 
the  bureau  of  elevated  and  subway  con- 
struction, Boston  Elevated  Railway  Co..  died 
Dec.  3  at  his  home   in  .Arlington,  Mass. 

Mr,  W.  T.  Dobyns  has  been  appointed  cn- 
giner  of  maintenance  of  way  of  the  north- 
ern general  division  of  the  Southern  Railway, 
with   general   offices   at   Greensboro,   N.    C. 

Mr.  Isham  Randolph  has  resigned  as  con- 
sulting engineer  for  the  Sanitary  District  of 
Chicago  and  Mr.  Lyman  E.  Cooley  has  been 
appointed.  Mr,  Cooley  was  the  first  chief  en- 
gineer of  the  district. 

Mr.  Harry  H.  Horner  of  St.  Louis  has 
been  made  superintendent  of  the  Birming- 
ham. .\la..  Water  Works  Co.,  succeeding  Mr. 
D.  J.  O'Connell,  who  has  become  vice  presi- 
dent   of    the    company. 

Mr.  Charles  .\.  Allen,  for  fifteen  years 
city  engineer  of  Worcester.  Mass.,  and  re- 
cently a  consulting  engineer  on  many  big 
works  in  the  east,  died  suddenly  of  heart  dis- 
ease, Dec.  9,  at  his  home  in  Worcester. 

Mr.  ,\.  L'nderwood  of  Houston,  Te.xas,  has 
been  appointed  engineer  for  a  British  com- 
pany, which  will  do  a  large  amount  of  irri- 
gation work  in  British  East  .\frica.  Mr. 
Underwood  will  visit  Egypt  to  .study  irriga- 
tion  methods  on  the   Nile. 

Mr.  S.  B.  Williamson  has  resigned  as  divi- 
sion engineer  of  the  Pacific  Division,  Panama 
Canal,  and  left  for  the  United  States  on  Dec. 
12.  He  will  enter  the  service  of  J.  G.  White 
&  Co.,  Ltd.,  of  London  as  principal  assistant 
engineer,  with  headquarters  in  London. 

Mr.  Carl  D.  Robson.  specialist  in  reinforced 
concrete  construction,  has  become  associated 
with  Mr.  E.  Lee  Heidenreich,  consulting  en- 
gineer, of  Kansas  City,  Mo.  The  firm  is  now 
known  as  E.  Lee  Heidenreich  &  Co.,  714 
Dwight  liuilding,  Kansas  City,  and  makes  a 
specialty  of  reinforced  concrete  designs,  phy- 
sical valuation  and  efficiency  engineering. 

Mr.  Roy  D.  Hunter  has  resigned  as  gen- 
eral sales  manager  for  the  Sullivan  Machin- 
ery Co.  of  Chicago,  and  is  succeeded  by  Mr. 
Howard  T.  Walsh,  European  agent  for  the 
company  at  London.  Mr.  .Austin  Y.  Hay, 
representative  of  the  company  in  Spokane, 
will  go  to  the  London  office,  and  Mr.  Louis 
R.  Chadwick  of  the  St.  Louis  office  will  suc- 
ceed him  in   Spokane. 


CIVIL   SERVICE   EXAMINATIONS. 

The  State  Civil  Service  Commission  of  New 
York  announces  examinations  as  follows : 

Junior  railway  engineer.  Public  Service  Com- 
mission. First  District,  $901  to  $1,200,  Jan.  3. 

Inspector  of  masonrv,  $3..50  to  $-"i  per  day, 
Jan.  3. 


INDUSTRIAL 


The  Lea-Courtenay  Co..  Inc.,  has  been  or- 
ganized under  the  New  York  State  laws  with 
a  capital  of  $.50,000.  This  company  takes  over 
the  engineering  and  manufacturing  business 
of  Albert  G.  Lea  of  New  York,  who  has 
turned  over  all  unfinished  contracts  to  the 
corporation.  The  company  will  manufacture 
high-duty  turbine  pumping  machinery  for  all 
classes  of  service.  It  will  also  have  a  depart- 
ment for  the  manufacture  of  cold  metal  saw- 
ing machinery.  The  headquarters  are  at  90 
West  St.,  New  York  City,  and  the  officers  are : 
Albert  G.  Lea.  President :  Courtenay  R.  Roth- 
well,  Vice  President  and  General  Manager ; 
Edgar  W.  Heller,  Treasurer. 

The  Mesta  Machine  Company,  Pittsburgh, 
Pa.,  has  received  two  orders  for  gas  engines 
in  the  past  month  which  are  worthy  of  par- 
ticular mention  on  account  of  some  features 
not  usually  encountered  in  this  class  of  work. 
The  first  order  comprises  three,  single  tan- 
dem, horizontal,  double  acting,  four  cycle 
engines,  having  cylinders  28  in.  diameter  by 
3()  in.  stroke,  to  operate  at  a  speed  of  150 
r.p.m.,  each  arranged  to  drive  direct  con- 
nected a  (iOO  K.  W.,  f50  cycle,  3  phase,  600  volt, 
alternating  current  generator.  These  engines 
are  to  be  installed  by  the  Canadian  Car  & 
Foundry  Co.,  at  their  new  Fort  William,  Ont., 
plant,  and  will  be  one  of  the  largest  producer 
gas  engine  plants  in  Canada.  The  main  gas 
plant  consists  of  four,  double  bituminous 
coal  generator  sets  furnished  by  the  R.  D. 
Wood  &  Co.,  Philadelphia,  Pa.  The  gas  plant 
was  originally  intended  for  fuel  gas  pur- 
poses, but  as  it  is  necessary  to  intermittently 
change  from  water  gas  operation  to  producer 
gas  it  was  decided  to  utilize  the  waste,  or  pro- 
ducer gas  for  power  purpose.  This  gas  will 
contain  approximately  100  efifective  B,  T.  U. 
per  cu.  ft.  and  will  not  contain  more  than 
10  per  cent  hydrogen  by  volume,  and  is  par- 
ticularly suitable  for  use  in  gas  engines.  The 
fuel  gas  which  will  be  used  for  furnace  work 
will  have  a  heat  value  of  .300  B.  T.  U.  per 
cu.  ft.  and  will  contain  .50  per  cent  H.  and  .50 
per  cent  C.  O.  The  operation  of  the  pro- 
ducers will  be  such  that  it  will  be  practically 
impossible  to  mix  the  two  gases,  that  is  to 
say.  the  regulation  of  the  gas  will  be  auto- 
matic, eliminating  any  liability  of  water  gas 
being  carried  to  the  engines.  In  the  use  of 
double  generator  sets  the  gas  is  drawn  off  the 
top  of  one  generator  and  down  through  the 
incandescent  mass  of  the  other,  the  tar  being 
consumed  and  converted  into  gas,  thereby  in- 
creasing the  efficiency  of  the  plant.  Soot,  of 
course,  will  be  the  resulting  deposit.  This  soot 
will  be  disposed  of  through  Tliiesen  washers. 
The  other  order  crmprises  three  engines  of 
exactly  the  same  size  for  the  .Mpha  Portland 
Cement  Co.,  Easton,  Pa.  The  engines  will 
be  located  at  Cementon,  N.  Y.,  near  Catskill, 
and  will  operate  in  parallel  with  four  pro- 
ducer gas  engines  now  in  service.  Gas  is  gen- 
erated through  R.  D.  Wood  &  Company's 
superimposed  pressure  type  producers,  using 
bituminous  coal  as  fuel. 


CATALOGUES 


Continuous  Rail. — Paper.  8^^x5-5-^  ins.,  40 
pp.  Continuous  Rail  Co.,  17  Battery  Place, 
New  York  City. 

This  catalog  illustrates  and  describes  con- 
tinuous rail  and  the  machine  by  which  it  is 
laid.  .\  comparison  of  the  conditions  in 
Chicago,  Leeds  and  Paris  are  shown.   There 


is  also  given  a  report  by  R.  W.  Hunt  &  Co. 
The  book  is  well  illustrated. 

Simplex  Concrete  Piling. — Board,  10x7j4 
ins.,  96  p^).  Cratiford  Construction  Co., 
Cincinnati,  O. 

This  is  a  catalog  of  views  and  descrip- 
tions of  concrete  piling  work  showing  the 
advantages,  effects,  prices,  etc.,  and  some 
tests   of  piles. 

Deane  Pumps. — Paper,  6x9  ins.  16  pp. 
Deanc  Steam  Pump  Co.,  115  Broadway, 
New   York   City. 

This  catalog  deals  w'ith  triple-plunger 
artesian  well  pumps.  It  gives  complete 
illustrations,  diagrams  and  descriptions,  to- 
gether with   useful   data. 

The  Road  Supervisor. — Paper,  8!^2xll^ 
ins.,  8  pp.  The  Harry  Brothers  Co.,  New 
Orleans,  La.,  and  Newport,  Ky. 

This  is  a  monthly  publication  devoted  to 
the  interests  of  road  work. 

Excavating  Machinery. — Paper,  7x10  ins., 
24  pp.     Union  Iron  Works,  Hoboken,  N.  J. 

Catalog  No.  5  deals  with  derrick  exca- 
vators and  particularly  with  the  steam 
shovel  dipper  attached  to  a  derrick  boom 
which  may  be  used  for  light  steam  shovel 
digging  or  for  dredging. 

Powrer  Plant  Equipment. — Paper,  10^x8 
ins.,  20  pp.  Schutte  &  Koerting  Co.,  Phila- 
delphia, Pa. 

This  catalog  deals  with  hydraulic  appar- 
atus, boilers,  etc.  Illustrations  and  descrip- 
tions are  given. 

Clyde  Logg^ing  Machinery. — Paper,  12x9 
ins..  94  pp.  Clyde  Iron  Works,  Duluth, 
Minn. 

This  catalog  is  of  interest  both  as  an  ex- 
ample of  fine  printing  and  as  a  description 
of  a  complete  line  of  self-propelling  log- 
ging machinery  with  illustrations  showing 
the  design  and  construction  of  the  ma- 
chines and  their  operation  in  various  parts 
of  the  country. 

Concrete  Bridges. — Paper,  9J4x6^  ins., 
.%  op  Wilbur  J.  Watson  &  Co.,  Cleve- 
land, O. 

This  is  a  catalog  of  structures  which  have 
been  erected  under  the  supervision  of  Wil- 
bur J.  Watson  &  Co.,  Consulting  Engi- 
neers. A  large  number  of  illustrations  are 
shown  of  bridges  made  of  or  treated  with 
concrete. 

Troy  Wagons.— Folder.  24x18  ins..  1  p. 
Troy  Wagon  Works,  Troy,  O. 

This  folder  shows  a  number  of  illustra- 
tions of  Troy  Wagons  on  road  work  being 
hauled  in  trains  by  traction  engines. 

Hettinger  Engines. — Paper,  6x9  ins.,  12 
pp.    Hettinger  Engine  Co.,  Bridgeton,  N.  J. 

Catalog  No.  12  illustrates  and  describes 
gasoline  engines  and  their  parts.  ."Vnother 
six-page  catalog  deals  with  dredge  winding 
machines.  It  gives  descriptions,  price  lists, 
dimensions,  etc. 

Pneumatic  Tools  and  Appliances. — Paper, 

6x9  uis.,  8  pp.     Thos.  H.  Dallett  Co.,  York 
and  23d  Sts..  Philadelphia,  Pa. 

This  catalog  is  No.  303  and  deals  with 
"quick  action"  hose  couplings.  Illustrations, 
descriptions  and  price  lists  are  given. 

Metal  Lath. — Paper,  yzixSYz  ins.,  16  pp. 
The  Consolidated  Expanded  Metal  Co., 
1184  Broadway.  New  York  City. 

This  catalog  illustrates  and  describes  the 
methods  of  placing  steelcrete  and  placing 
the  stucco  or  concrete  upon  it.  Details  of 
construction  of  w-alls  and  columns  are 
shown  and  described. 
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RAILWAYS,     STEAM    AND     ELECTRIC 


Alabama. 

The  Memphis.  Columbus  &  Gulf  R.  R.,  or- 
ganized in  Mississippi,  with  headquarters  at 
Columbus,  Miss.,  has  filed  its  charter  in  Ala- 
bama. The  principal  place  of  business  in  the 
latter  state  is  given  as  Pickensville,  Pickens 
County,  and  G.  H.  Coleman  is  designated  as 
state  agent.  As  projected  this  is  to  be  a  trunk 
line  railroad,  etxending  from  Memphis  to 
the  gulf,  through  a  tier  of  eastern  Mississippi 
and  west  Alabama  counties.  The  ultimate 
terminals  of  the  system  are  to  be  Memphis 
and  Pensacola,  or  some  point  on  the  gulf, 
but  for  the  present  the  terminals  will  be 
Okolona.  Miss.,  and  Aliceville.  Ala.,  or  some 
other  adjacent  point  on  the  Alabama,  Ten- 
nessee &  Northern  R.  R.  According  to  the 
charter,  it  is  proposed  to  run  the  railroad 
through  the  counties  of  De  Soto,  Tate,  Pan- 
ola, La  Fayette.  Pontotos.  Calhoun,  Chicka- 
saw, Monroe  and  Lowndes  in  Mississippi, 
thence  to  Memphis,  and  thence  through  the 
counties  of  Pickens,  Green,  Sumter,  Hale, 
Perry,  Marengo,  Dallas,  Wilcox,  Clarke,  Mon- 
roe, Conecuh,  Naldwin  and  Escambia  coun- 
ties in  Alabama,  to  Pensacola,  or  some  other 
point  on  the  Gulf  of  Mexico.  Chas.  L.  WootL 
Columbus.  Miss.,  i?;  Chief  Engineer. 

The  Gulf,  Florida  &  .\labama  Ry.  Co.  will 
probably  start  work  shortly  on  the  proposed 
extension  from  Local,  .\la.,  to  Mexico.  D. 
A.   Berry.   Pensacola.  Fla..  is  Chief  Engineer. 

Arkansas. 

Citv  Council  of  Fayetteville.  Ark.,  has 
granted  a  street  car  franchise  to  J.  A.  Con- 
nelly and   Will   Owens  of   Muscogee,   Okla. 

California. 

®Willett  &  Burr.  San  Francisco,  Cal.,  have 
been  awarded  a  contract  for  constructing  a 
logging  railroad  from  Myrtle  Point  to  Powers, 
fo'r  the  Smith-Powers  Co.  S.  A.  Hames,  Myr- 
tle  Point.  Cal..  is  Chief   Engineer. 

All  rights  of  way  from  Upland  to  San  Ber- 
nardino have  been  secured  and  it  is  expected 
that  the  Pacific  Electric  Ry.  Co..  Geo.  E 
Pillsbury,  Chief  Engineer.  Los  Angeles,  wdl 
begin  construction  work  in  the  near  future 
on  its  line  between  those  points. 

A  plan  is  reported  under  consideration  for 
extending  the  line  of  the  Watsonville  Railway 
&  Navigation  Co.  into  the  San  Joaquin  Valley 
with  Fresno  as  a  terminal,  the  route  being 
bv  way  of  Hnllister  and  the  Pacheco  Pass. 
The  plan  also  is  said  to  call  for  a  $;iOOO,000 
inland  harbor  at  Port  Watsonville.  F.  E. 
Snowden.  Watsonville,  Cal.,  is  President  of 
the  Watsonville  Rv.  &  Nav.  Co. 

Work  has  been  started  on  an  electric  rail- 
way to  extend  from  Fresno  to  a  new  townsite 
known  as  the  Birla,  adjoining  Barstow  colony. 
The  line  will  be  about  lo  miles  long  and  will 
cost  something  like  $200,000.  Among  those 
back  of  the  project  are  William  Hamm  Hall, 
C  E  17.J  Kearney  St..  San  Francisco,  and 
Walter  M.  Willett  and  P.  M.  Burr,  of  Willett 
&  Burr.  Railroad  Contractors. 

It  is  believed  that  construction  work  will 
be  started  soon  on  the  projected  standard 
gage  line  to  be  built  for  the  Sierra  Sugar 
Pine  Co  for  hauling  out  900,000.000  ft.  of 
timber  purchased  from  the  government  The 
line  will  be  80  or  90  miles  long  and  will  prob- 
ably begin  at  Friant.  and  pass  t'lrough 
O'Neals  North  Fork.  Cascadel,  Mormon  Hill 
?nd  to  Chiquita.  The  directors  of  the  Sierra 
Sugar  Pine  Lumber  Co.  are  also  said  to  con- 
trol the  L.  E.  WHiite  Lumber  Co.,  Balboa 
Bldg..    San   Francisco. 

The  Modesto  Interurban  Ry.  Co.  has  made 
survey  in  part  and  has  tentative  plans  for  se- 
curing the  capital  for  the  construction  of  its 
proposed  2o-mile  extension  from  Modesto 
southwesterly  crossing  Tuolumne  and  ban 
Joaquin  Rivers  to  Newman.  T.  K.  Heard, 
Modesto,   Cal.,   is    President;    W .   A.   Cooper, 

•{•  indicates 


Mills    Bldg.,    San    Francisco,    is   Chief    Engi- 
neer. 

Officials  of  the  Tidewater  &  Southern  R. 
R.  are  now  securing  rights  of  way  across 
Stanislaus  County,  Calif.,  in  the  direction  of 
the  Sierra  Nevada  Mountains.  It  is  pro- 
posed to  extend  the  branch  line  from  a  point 
between  Modesto  and  Stockton  to  Oakdalc, 
touching  Riverbank  en  route.  The  company 
also  plans  to  extend  the  main  line  operating 
between  Stockton  and  Modesto  on  to  Fresno 
next  spring.  Byron  Bearcc,  25  S.  Sutter  St., 
Stockton,  Calif.,  is  President  of  the  company. 

Colorado. 
Negotiations  are  understood  to  be  under 
way  with  Chicago  capitalists  for  financing  a 
projected  railroad  from  Denver  to  Leadville 
by  way  of  Silver  Plume  and  West  .'\rgentine. 
Surveys  completed  last  week  show  that  a  sat- 
isfactory grade  can  be  secured.  The  plan 
calls  for  the  completion  of  the  Vidler  tunnel 
now  in  "i,480  ft.  and  requiring  1,696  ft.  fur- 
ther boring,  and  the  construction  of  40  miles 
of  railroad.  The  Colorado  &  Southern  would 
be  used  from  Denver  to  Silver  Plume  on 
the  east  and  from  Leadville  to  Dillon  on  the 
west.  A.  J.  Woodruff,  Denver,  Colo.,  is  the 
promoter. 

District  of  Columbia. 

.•\  bill  is  before  Congress  to  grant  a  char- 
ter for  a  street  railway  to  run  along  M  St. 
at  Washington  from  the  aqueduct  bridge  to 
the  Union  station.  The  company  is  to  have 
a  capital  stock  of  $600,000.  Harry  Wardman 
and  A.  A.  Thomas,  Washington,  D.  C,  are 
interested. 

Florida. 

The  Atlantic,  Okeechobee  &  Gulf  R.  R.  is 
reported  to  have  made  financial  arrangements 
whereby  it  will  at  once  undertake  the  con- 
struction of  its  projected  line  from  Tampa  to 
Fort  Lauderdale,  via  Arcadia.  This  line  is 
to  be  337  miles  long.  W.  S.  Jordan.  Jack- 
sonville, Fla.,  is  a  director. 
Georgia. 

Application  has  been  made  for  a  charter 
for  the  Georgia  Interstate  R.  R.  Co..  capital- 
ized at  $")00,000.  In  the  application  the  length 
is  specified  at  from  15  to  100  miles.  The  line 
will  probably  be  constructed  from  either 
Comer,  Colbert  or  Carlton  by  or  near  Daniels- 
ville  and  south  to  or  near  either  Lexington, 
Washington,  Danburg  or  Lincolnton  or  .Ap- 
pling or  Evans  and  on  to  Augusta.  The  peti- 
tioners include  G.  O.  Griffetli,  L.  E^  Greene. 
D  A.  Moseley,  B.  T.  iMoseley,  J-  H-  Boggs, 
T  A.  Grimes,  N.  C.  Bullock.  J.  E.  Gordon, 
W  D  Golston,  J.  R.  Bullock.  R.  C.  Grifltcth 
and  J.  T  Baker,  all  of  Daniclsville,  Ga. 

Preliminary  surveys  have  been  completed 
for  the  projected  TO-mile  line  of  the  Car- 
olina &  Georgia  Ry.  from  Columbia  S.  C.,  to 
Augusta,  Ga.  G.  E.  Shand.  Columbia,  S.  L., 
is  Chief  Engineer;  James  A.  Jackson.  Au- 
gusta, Ga.,  is  President. 
Illinois. 

The  Illinois  Central  R.  K.  has  work  under- 
way enlarging  bridges  and  culverts  on  Us 
Chicago-Omaha  line,  preparatory  to  under- 
taking double  track  work  possibly  next  spring. 

The  R.  M.  Budhman  Construction  Lo.  M.-i.s 
started  work  near  Golconda.  111.,  on  the  Gull 
Lines  Connecting  R.  R..  which  is  to  form  a 
link  for  several  trunk  lines  for  a  southern 
outlet  The  charter  provides  for  a  line  from 
Danville  to  Metropolis  and  Paducah. 
Indiana. 

®The  Salisbiirv-Crowley  Conslruclion  Co.. 
Davenport,  la.,  has  been  awarded  a  contract 
for  grading  aiul  rock  excavation  work  for  the 
Chicago,  Terre  Haute  &  Southwestern  Ky. 
The  contract  probably  amount'-  to  about 
$75,000. 


1  he     Indiana     R:iilu:i,-    .>.     I  .u'd'     r, ,      ,,f 
Kokomo,    Ind.. 
with  a  capital  - 
of  the  Kokomu,  .M.. 
Co.,  the  Kokomo,  Er 
tion  Co.,  and  the  K 
It   is    slated    in   thi- 
that  the  company  ii 
urban,    lighting    an'i 
Wells.  Huntington.   ;.. 
tics.    The  taking  over  oi 
&    Eastern    Co.    is   said    • 
Until    a    meeting   of    the    it»>ckiioldcri. 
for   the   last   Monday   in   January  tht   a-- 
of  the  new  company  will  '  '         ' 

board  of  directors  of  th' 
Western    Traction    Co. :     i ., 
John   II.   Hollid.iy,   Alex.   R.    i 
Kahn,    Lee    liall.    Thomas      i 
and    L.   J.    Kirkpatrick 

Iowa. 

The  Creston.   Winterset  &   Dcs   Moines  K. 

R.  Co.  has  filed  a  m' '■'■-•■•"■■  iii'.r-t.v  •'  .•  .    it.. 
pany    secures   three 
vide    funds    for    the 

of  the  road.  R.  Brown  i»  Prcsidciii  and  A. 
S.  Lynn  is  Secretary  of  the  company,  Cres- 
ton, la. 

®The  following  haVc  .sub-contracts  for  steam 

shovel  work  from  the  Walsh  r  -  ■- 

on   the    Chicago.   Milwaukee   .'. 

contract   between   Browns  anu        ..    .  .   ..      . 

tion,  la.,  mentioned  in  our  Dec.  4  issue :     W. 

E.    Callahan    Construction    Co  .    Krin-~-    City. 

Kan.;  C.  W.  Marshall  Constrv 

sas   Citv,    Mo.;   Donald   Jeffri 

W.  T.  Murray.  Dearborn.  Mo.;  ^!i 

Gary,   Ind.;   Frank   McGillicuddy, 

The  contract  involves  the     -    '■  • 

miles   of  new   double  tr.. 

eludes    approximately    -.'  ' 

rock  and  earth  excavation,  steam  shovel  and 

team  work.     The  work  has  been  divided  into 

five  sections. 

Kansas. 

The  Hutchinson  &  Western  Int. 
Co.  is  making  good  progress  with 
ing  of  its  projected  line  and  hopes  to  I't   :n 
a   position   bv  Jan.   15  to  award   construction 
contracts.     F.    F.    Roehr,    Hutchinson.    Kan. 
is   General   Manager. 

The   Newton,    Kans.ns   &    N'—i-    R     R. 
chartered    by    residents    of    N  .n.,    is 

reported  to  have  agreed  npon  fa 

contract    with     Michael     Cassidy.  • 

City,  Okla.,  whereby  the  latter  wi  ^ 

line  from  Newton  to  Canton,  a 
30  miles.  T.  H.  McManus.  Newt 
President  of  the  railway. 

The  .\nthony  &  N'orthern  R.iilway  C.v  has 
been  chartered  with   a  c:f— '^   -'■'■   ■"   «!"•"- 
000  and   propo.^es   to   bi: 
long,    from   .Xnlhoiiv   to 
Harper.    Barber.     Pratt.     St.. 
Rush.    Ellis.    Rooks   and    Ph' 
Kansas,   and    Franklin,    \' 
counties  in    Ncbr.TiW,'*.      1 
to  be  at  Hutclr 
arc:     F.  A    S- 

H.  J.  DuvM.  .\    .      

of   Hutchinson,  Kan. 

Louisiana. 

City  Council  .^f  ?brrvr|w%rt    Ij».  has 
an  ordinance  '  , 

ana-Texas  Tr 

terminal   proiHtin-  ' 

ci>nnectioii   with    ar 

The  company,  as   r   :  '', 

proposes    to    build    brtwrrn     .•^hrcxcix.il     ana 
East   Texas  points 

It    has   Ikch   ami  "• 

Cicneral  Manager  > 

S.-US   Ry,   that   the  T 

the   lonesville  cxlr 
I',iri"sb,      lo     Jono^.M. 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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completed  by  Jan.  1,  191.3,  including 
the  800-ft.  bridge  across  Black  River,  built 
at  an  approximate  expense  of  $300,000.  The 
extension  is  between  '25  and  50  miles  long. 
The  city  of  Leesville.  Vernon,  parish  seat, 
has  agreed  to  raise  a  bonus  of  $100,000  and 
furnish  7  miles  of  rights  of  way  for  the 
Orange   Northwestern   R.    R. 

Maine. 

The  Public  Utilities  Committee  of  the 
Chamber  of  Commerce  of  Waterville,  Me.,  is 
considering  the  possibility  of  constructing  an 
electric  road  from  Farmington  to  Waterville 
via  Farmington  Falls.  Chesterville,  New 
Sharon.  Meroer  and  Fairfield  Center.  W.  H. 
K.  .Abbott,  Waterville.  is  Secretary  of  the 
Chamber   of   Commerce. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md.,  is  understood 
to  be  planning  to  begin  work  shortly  on  yard 
improvements  at  Williamsport.  These  will 
call  for  the  construction  of  10  or  15  addi- 
tional tracks  requiring  some  heavy  excavation. 
The  company  will  also  probably  construct  an 
extra  track  between  Hancock  and  Williams- 
port  this  winter.  In  the  spring,  it  is  believed 
that  work  will  be  started  on  the  low  grade 
line  from  Williamsport  to  a  point  on  the  main 
line   near   Westminster. 

Massachusetts. 

4*Bids  will  be  received  until  noon,  Dec.  24, 
by  Boston  Transit  Commission,  B.  Leighton 
Beal.  Secy.,  15  Beacon  St.,  Boston,  Mass.,  for 
building  section  4  of  the  Boylston  St.  Sub- 
way, extending  from  about  160  ft.  east  of 
Exeter  St..  to  about  85  feet  east  of  Berkeley 
St..  a  distance  of  about  1,700  lin.  ft.,  and  in- 
ch'dino-  the  station  at  Copley  square. 

®The  Boston  Transit  Commission  has 
awarded  a  contract  to  Levering  &  Garrigues 
Co..  55-2  West  23d  St..  New  York  City,  at 
$14,488.  for  furnishing  and  delivering  500,- 
000  lbs.  npen  hearth  structural  steel  and  45,- 
000  Ills,  cast  iron  for  Sec.  4  of  Boylston  St. 
<iibwav.  Boston.  Mass.  Bids  were  opened 
Dec.    12. 

Petition  has  been  filed  with  the  Secretary 
of  State  asking  for  the  incorporation  of  a 
company  composed  of  officials  of  the  State 
of  Rhode  Island  to  purchase  the  franchise 
and  property  of  the  Southern  New  England 
R    R   and  complete  it  as  originally  planned. 

Michigan. 

The  Detroit,  Monroe  &•  Toledo  Short  Line. 
Ry.  Co..  J.  C.  Hutchins.  President,  12  Wood- 
ward .^ve.,  Detroit,  Mich.,  is  reported  to  be 
raking  preliminary  steps  for  double  tracking 
its  line  between  Toledo  and  Monroe,  20  miles. 

The  City  Council  Committee  of  Public 
L'tilities.  of  Detroit,  Mich.,  is  to  take  up  the 
matter  of  securing  an  engineer  to  make  pre- 
liminary studies  for  a  subway  for  the  city. 
.Alderman  Charles  W.  Burton  is  chairman  of 
the   committee. 

Water\iiet  Township  has  voted  to  allow 
the  Bentnn  Harbor-St.  Joe  Ry.  &  Light  Co.. 
Benton  Harbor,  to  use  its  highways  for  the 
extension  of  the  Coloma  interurban  line  from 
Coloma  and  Watervliet  village  and  on  to 
Hartford,  connecting  with  the  proposed  trans- 
state  line  of  the  Michigan  United  Rys..  Jack- 
son, which  now  owns  the  fruit  lielt  road  from 
Kalamazoo.  Hartford  and  South  Haven,  and 
.which  the  M.  V.  T.  people  expect  to  electrify 
next  spring.  Franchise  is  to  be  asked  of 
Hartford  township,  and  if  it  carries  it  is 
expecterl  that  immediate  construction  of  the 
line   will   begin. 

Minnesota. 

©Morris,  Shepard  &  Dougherty  Co..  St. 
Paul.  Minn.,  have  been  awarded  the  contract 
,  for  second  main'  track  and  grade  and  align- 
ment revision  between  Milan,  Minn.,  and 
Millbank,  S.  Dak.,  for  the  Chicago,  Milwau- 
kee &  St.  Paul  Ry.  This  contract  involves 
some  heavy  construction  work  and  will  re- 
quire  several   steam   shovels   to   handle. 


Duluth    and    Vicinity. 

BY     PETER     E.     MEAGHER. 

®John  Runquist,  Duluth,  Minn.,  was  award- 
ed the  contract  to  do  the  grading  for  the 
new  belt  line,  which  will  connect  the  new 
steel  plant  under  course  of  construction,  with 
the  Duluth,  Mesaba  &  Northern  Ry.,  and 
other  railways  that  are  in  the  vicinity  of  the 
new  proposed  plant.  The  yardage  on  this 
contract  is  about  3.50,000  yds. ;  he  will  start 
the   same   immediately. 

®Butler  Brothers,  Hibbing,  Minn.,  the 
large  stripping  contractors  on  the  Mesaba 
Range,  were  awarded  a  contract  about  ten 
days  ago,  amounting  to  3,500,000  cu.  yds.  This 
was  for  stripping  the  Bennett  mine,  and  work 
is  to  be  started  on  the  same  immediately. 

©Murphy  Brothers  and  Erickson  have 
taken  a  sub-contract  from  John  Runquist  on 
the  new  belt  line,  and  will  start  work  im- 
mediately. 

.\rthur  Mitchell.  Chief  Engineer  for  the 
Duluth  &  Northern  Minnesota  Ry.  Co.^  was 
a  caller.  They  are  not  doing  any  work  at 
the  present  time. 

G.  H.  Sanger,  Mechanical  Engineer  for 
the  Northwestern  Iron  Co.,  was  a  caller,  and 
made  a  trip  to  the  iron  mines  on  the  Mesaba 
Range  in  company  with  the  writer.  Mr. 
Sanger  was  very  much  impressed  with  the 
operations  on  the  range. 

The  Tod-Stambaugh  Co.  asked  for  bids  a 
short  while  ago  to  strip  one  of  their  proper- 
ties on  the  Cuyuna  Range,  estimated  yard- 
age 1,000,000  cu.  yds.  Several  of  the  large  con- 
tracting companies  in  this  vicinity  bid.  The 
company,  after  considering  all  bids,  decided 
to  do  this  work  themselves,  and  have  already 
placed  orders  for  their  plant.  They  purchased 
four  Baldwin  locomotives,  two  90-ton  Bu- 
cyrus  steam  shovels,  and  30  16-yd.  Western 
dump  cars.  Mr.  J.  S.  Lutes  is  the  Superin- 
tendent in  charge  of  this  work,  and  when 
talking  to  the  writer  this  week,  stated  that 
they  would  start  this  work  just  as  soon  as 
they  could  get  the  plant  on  the  ground. 

Mr.  John  Bergan,  the  railroad  contractor, 
was  a  caller  at  this  office,  and  stated  that  he 
had  no  work  at  the  present  time,  and  would 
be   glad    to   consider    some. 

James  Harden,  representing  Broderick  & 
Bascom,  w-irc  rope  manufacturers,  was  a 
caller,  and  stated  that  business  in  his  line 
was   very  good. 

H.  C.  Slansill,  traveling  representative  for 
the  Kilbourne  &  Jacobs  Co.,  manufacturers 
of  dump  cars,  Columbus,  O.,  was  a  visitor 
at  this  office  a  few  days  ago. 

J.  B.  Rhodes,  traveling  representative  for 
the  Western  Wheeled  Scraper  Co.,  spent  a 
day  with  us  here  recently. 

F.  A.  Baxter,  contractor,  is  still  engaged 
on  his  railroad  work  for  the  Soo  Railway 
Co.,    near   Crosby,   Minn. 

Butler  Brothers,  who  have  a  contract  for 
stripping  the  Longyear  mine,  amounting  to 
about  7,000,000  yds.,  have  closed  down  all 
their  shovels  on  this  work  for  the  winter, 
with  the  exception  of  one.  This  shovel  they 
will   probably  keep  working  all  season. 

Winston-Dear  Co.,  stripping  contractors 
on  the  range,  are  going  to  work  all  winter  on 
the  stripping  contract  they  liave  at  the 
.\dams  mine,  near  Chisholm.  Minn.,  but  will 
suspend  work  on  the  Buffalo-Susquehanna 
mine,  near  Hibbing,  Minn. 

The  labor  situation  at  Duluth  and  vicinity 
has  not  improved  any  as  yet,  and  we  look  to 
see  the  scarcitv  of  men  continue  all  winter. 
Wages  being  offered  here  are  the  best  we  have 
seen  in  a  long  time,  and  at  present  there  are 
aliout  two  jobs  for  every  man  in  this  vicinity. 

Mississippi. 

®J.  .\.  Perdue  &  Co..  Meridian,  Miss.,  now 
engaged  in  the  construction  of  32  miles  of  line 
for  the  Meridian  &  Memphis  Ry.,  are  re- 
ported to  have  been  awarded  the  contract  for 
constructing  the  Meridian  &  Tidewater  Ry. 
from   .Meridian  t;i   Myrtlewnod.   .Ma..  47  miles. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


Missouri. 

The  St.  Louis  &  San  Francisco  R.  R.  is  re- 
ported to  have  closed  a  deal  for  the  Louis 
Houck  railroad  interests  in  southeast  Mis- 
souri, $2,000,000  being  suggested  as  the  pur- 
chase price.  The  additions  to  the  lines  of  the 
purchasing  company  will  give  it  practically  a 
double  track  from  Thebes  to  St.  Louis. 

St.  Louis  Items. 

BY   A.    B.    KOENIG. 

®Costello  Bros,  were  awarded  the  contract 
for  building  the  yards  for  the  Big  Four  R. 
R.  at  Harrisburg,  111. 

Hannon  &  Hickey  Bros.'  Construction  Co. 
have  finished  their  New  York  contract  and 
moved  this  outfit  to  Fort  Worth,  Tex.,  where 
they  have  been  awarded  the  contract  for 
building  the  7th  St.  viaduct  over  the  Trinity 
River.  P.  E.  Hickey  will  be  in  charge  of 
this  work.  Contract  amounts  to  $375,000. 
This  company  is  also  prepared  to  begin  work 
on  the  3d  St.  viaduct  in  Little  Rock,  Ark., 
mentioned  in  our  last   issue. 

At  the  instance  of  South  St.  Louis  dele- 
gates, a  public  hearing  will  be  announced 
shortly  on  the  bill  directing  the  city  to  build 
a  free  bridge  approach  to  cost  more  than 
$500,000,  for  the  use  of  the  Manufacturers' 
Railway,  owned  by  Adolphus  Busch. 

J.  F.  Yockey  is  finishing  his  work  at  Rock- 
wood,  111.,  and  is  in  the  market  for  work  for 
an   8-team   outfit. 

The  Frisco  announced  that  work  on  five  steel 
bridges  on  the  Southwestern  division  of  the 
system,  at  an  estimated  cost  of  more  than 
$500,000,  will  begin  immediately.  The  plans 
provide  for  construction  of  a  bridge  costing 
$'200,000  across  the  Arkansas  River  at  Van 
Buren,  Ark.,  one  across  the  Arkansas  River 
at  Tulsa,  Okla..  costing  $1.50.000,  and  a  sim- 
ilar bridge  across  the  Red  River  at  .\rthur, 
Tex.  Two  smaller  bridges  will  be  built  at 
Afton,   Okla.,   and    Mountainburg,   Ark. 

The  Chicago  &  Alton  R.  R.  Co.  is  going 
to  build  a  3,000-ft.  sidetrack  at  Wood  River, 
111.,  to  take  care  of  the  Standard  Oil  Co.  busi- 
ness at  that  point. 

That  there  is  a  satisfactory  and  reasonably 
stable  channel  in  the  Mississippi  River  at  St. 
Louis  and  that  there  is  no  necessity  for  any 
revetment  of  the  east  bank  opposite  St.  Louis, 
from  the  south  end  of  Cabaret  Island  to  the 
north  end  of  Arsenal  Island,  at  Government 
expense,  is  the  finding  of  the  army  engineers. 
Secretary  of  War  Stimson  has  transmitted 
to  Congress  the  adverse  reports  of  Lieut. -Col. 
C.  L.  Potter  of  the  St.  Louis  district,  the 
Board  of  Engineers  for  Rivers  and  Harbors, 
and  Col.  Edward  Burr,  .Acting  Chief  of  En- 
gineers, on  this  project.  The  act  of  June 
25,  1910,  directed  the  chief  of  engineers  to 
make  a  preliminary  examination  and  survey 
of  this  stretch  of  the  river  with  a  view  of 
doing  revetment  work  in  co-operation  w-ilh 
the  East  Side  Levee  and  Sanitary  District, 
which  is  constructing  a  levee  a  part  of  the 
distance. 

W.  E.  Holiday,  who  was  with  J.  H.  Rey- 
nolds in  Canada  several  years  ago,  will  hear 
of  something  interesting  by  writing  Koenig's 
Labor  Agency,   St.   Louis.   Mo. 

John  Dooling  is  grading  a  part  of  the 
special  road  district  near  Fulton,  Mo.  He 
was  in  after  labor  and  supplies  the  other 
day.  Says  he  has  enough  work  to  hold  him 
until   spring. 

C.  H.  Dishman  &  Co.,  Henderson.  Ky.,  have 
about  10,000  cu.  yds.  of  embankment  about 
2%  to  3%  ft.  fill  with  3-ft.  berm  through  the 
fields,  about  1  mile  from  the  Court  House  at 
Harrisburg.  111.,  that  they  are  going  to  do 
with   station    men. 

J.  L.  Ward  has  15.000  yds.  of  work  on 
the  I.  C.  at  La  Salle,  III,  to  let.  .^t  the  pres- 
ent time  his  outfit  is  at  work  on  the  North- 
western, near  Peoria.  111. :  93t)  Warner  Ave.. 
Peoria,  111.,  will  catch  him. 

Plans  for  the  construction  of  a  3-story 
passenger  station  at  the  west  end  of  Eads 
bridge,  for  use  of  the  East  Side  electric  lines. 
to   replace  the   old   structure  now   in   use.   are 
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being  prepared  by  tbe  Terminal  Railroad  As- 
sociation. The  proposed  new  station,  com- 
plete in  all  details,  will  cost  approximately 
$100,000.  Tbe  new  structure  will  improve 
greatly  tbe  appearance  of  tbis  section  of  the 
city. 

Mississippi. 

The  Illinois  Central  R.  R.  has  completed 
surveys  for  its  proposed  new  line  from  Jack- 
son, Miss.,  up  tbe  Pearl  River  Valley.  It  is 
believed  that  tbe  construction  of  this  line 
will  be  taken  up  soon. 

Montana. 

A  reported  announcement  at  Walkerville, 
Mich.,  by  W.  S.  Fryette,  President  of  the 
National  Construction  Co.,  72  W.  Adams  St., 
Chicago,  III.,  is  to  the  effect  that  work  will 
probably  be  started  in  tbe  spring  on  the  pro- 
posed Grand  Rapids  &  Northwestern  Line 
connecting  Grand  Rapids  and  Walkerville. 
Marshall  Butters.  Ludington,  Mich.,  is  said 
to  be  interested  in  the  project. 
■  Work  has  been  resumed  on  the  Northern 
Pacilic  cut-off  connecting  Wadena  and  Miles 
City,  Mont.,  through  Southern  North  Dakota, 
and  it  is  expected  that  the  new  division  will 
be   rushed   through   to  completion. 

Nebraska. 

.■Kpplication  has  been  made  to  the  City 
Council  of  Havelock,  Neb.,  for  a  franchi  e 
for  tbe  Citizens'  Interurban  R.  R.  Co.  which 
proposes  a  line  to  Omaha.  It  is  said  that 
work  in  Havelock  will  be  started  in  the 
spring.  W.  E.  Sharp,  Lincoln,  Neb.,  Presi- 
dent of  the  Lincoln  Traction  Co.,  is  reported 
to  be   interested   in   the   new   company. 

New  Jersey. 

The  Northampton,  Easton  &  Washington 
Traction  Co.,  341%  Northampton  St.,  Easton. 
Pa.,  is  to  extend  its  trolley  line  from  Port 
Murray  to  Hackettstown   in  the  spring. 

New  York. 

®The  Walsh-Kahl  Construction  Co.,  Daven- 
port, la.,  has  been  awarded  the  contract  for 
laying  six  tracks  for  the  New  York  Central 
&  Hudson  River  R.  R.  north  of  the  Pough- 
keepsie  station. 

The  Public  Service  Comrriission,  Second 
District,  has  authorized  the  New  York  State 
Railways,  Rochester,  N.  Y.,  to  exercise  the 
franchise  granted  by  the  city ,  of  Rochester 
providing  for  extensions  so  as  to  provide 
double  tracks  upon  Jay  and  Grape  Sts. 

North  Dakota. 

The  Brazil,  Devil's  Lake  &  Minneapolis  Ry. 
Co.  has  been  formed  and  proposes  the  con- 
struction of  a  new  interurban  line  in  North 
Dakota.  J.  A.  Fox,  Brazil,  N.  D.,  is  inter- 
ested. As  projected  the  line  would  run  from 
Brazil  through  Devil's  Lake  to  Minneapolis. 

Ohio. 

The  Cleveland.  Southwestern  &  Columbus 
Ry.  Co.,  615  Garfield  Bldg.,  Cleveland,  O.,  has 
been  making  surveys  for  a  possible  extension 
of  the  electric  line  from  Mansfield  to  Colum- 
bus, by  the  way  of  Mt.  Vernon,  Bellville, 
Fredericktown    and    possibly    Centerburg. 

The  State  Public  Service  Commission  has 
granted  permission  to  the  Lorain,  Ashland  & 
Southern  R.  R.  Co.,  LI.  P.  Ramsey,  General 
Manager,  Ashland,  O..  to  issue  $1,750,000  cap- 
ital stock,  $1,500,000  first  mortgage  bonds  and 
$1,200,000  second  mortgage  bonds.  The  money 
is  to  be  used  for  completing  a  road  which  will 
connect  Lake  Erie  at  Lorain  with  the  Fort 
Wayne  division  of  the  Pennsylvania  system 
at   Custaloga. 

The  Lake  Erie  &  Youngstown  R.  R.  Co., 
Youngstown,  O.,  has  filed  articles  of  incor- 
poration with  the  Secretary  of  State,  Colum- 
bus, O.,  and  proposes  to  construct  a  railroad 
beginning  at  a  point  on  Lake  Erie  in  Con- 
neaut  Township,  near  the  city  of  Conneaut, 
.Ashtabula  County,  Ohio,  as  its  northern  ter- 
minal, and  extending  southwardly  through 
said  township  and  city,  and  continuing  in 
a  southwardly  direction,  passing  through 
said   county  of  .Ashtabula   and   the  county  of 


Trumbull  into  the  county  of  .Mahoning,  to 
the  city  of  Youngstown,  and  through  said 
city  to  the  south  boundary  line  thereof  as  its 
southern  terminal.  The  capital  stock  of  the 
company  is  $300,000  and  the  incorporators 
are  A.  W.  Jones,  John  H.  Ruhlman,  William 
H.  Ruhlman,  George  M.  Brown,  George  J. 
Chapman. 

The  Akron,  Canton  &  Youngstown  Ry.  has 
made  surveys  for  its  proposed  extension  from 
Mogadorc  to  Youngstown,  42  miles,  and 
some  of  the  right  of  way  has  been  purchased. 
No  definite  time,  however,  has  been  set  for 
the  letting  of  contracts.  F.  E.  Bisscll,  .Akron, 
O.,  is  Chief  Engineer. 

Oregon. 

The  directors  of  the  Harriman  lines  have 
authorized  improvements  on  the  Oregon- 
Washington  R.  R.  &  Navigation  Co.'s  main 
line  between  Portland  and  Spokane,  includ- 
ing the  Spokane-.Ayer  Junction  cutoff,  double- 
tracking  between  Portland  and  .Ayer  and  rock 
ballasting  between  Portland  and  Hood  River, 
with  an  aggregate  expenditure  within  the 
coming  year  of  approximately  $3,000,000.  p. 
L.  Pitman,  Spokane.  Wash.,  is  Chief  En- 
gineer. 

Work  will  be  started  shortly,  it  is  ex- 
pected, on  the  extension  of  the  Multnomah 
Central  Ry.,  from  Sandy  to  Cherryville,  Ore. 
Between  Cottrell,  on  the  Mount  Hood  Ry., 
and  Sandy,  the  right  of  way  has  been  cleared 
and  a  contract  given  to  Twoly  Bros.,  Port- 
land, Ore.,  as  mentioned  in  our  last  issue,  for 
grading  and  constructing  the  track.  For  some 
time  the  company  has  been  busy  securing 
rights  of  way  between  Sandy  and  Cherry- 
ville, and  many  of  the  people  have  been  giv- 
ing deeds  outright  to  the  company.  Cherry- 
ville is  7  miles  beyond  Sandy  and  is  a  center 
of  considerable  importance.  It  is  thought 
probable  that  this  line  is  aiming  to  reach 
Mount    Hood   eventually. 

The  Oregon  &  California  R.  R.  Co.  has 
filed  with  the  Secretary  of  State,  Salem.  Ore., 
a  resolution  of  its  intention  to  construct  a 
branch  railroad  in  Lane  County.  According 
to  the  resolutions,  the  line  will  commence 
at  a  point  in  the  northwest  quarter  of  the 
southwest  half  of  Sec.  36,  township  16  south, 
range  2  east  of  the  Willamette  meridian.  It 
will  run  along  the  McKenzie  River,  passing 
through  Vida,  Leaburg,  Durham  and  Walter- 
ville,  and  leaving  the  river  will  connect  with 
the  Woodburn-Springfield  branch  at  a  point 
between    Springfield   and    Natron. 

It  is  believed  that  the  Oregon  Trunk  Line 
Ry.  is  preparing  to  start  active  work  shortly 
on  the  construction  of  tbe  line  south  from 
Bend  to  La  Pine,  Ore.  J.  H.  Young.  Port- 
land,   Ore.,    is    President    of    the    company. 

Pennsylvania. 

®iMc.Menainin  &  Sims,  Arcade  Bldg..  Phila- 
delphia, Pa.,  have  begun  work  on  their  con- 
tract for  the  extension  of  the  Yukon  branch 
of  the  Pennsylvania  R,  R.  from  the  western 
terminus  at  Bell's  Mills  to  Cowansburg  on 
the  Yough  Branch.  .About  seven  miles  of 
road  will  be  built. 

Application  will  probably  be  made  the  lat- 
ter part  of  this  month  for  a  charter  for  the 
Wyomissing  Valley  Ry.  Co.  This  company 
proposes  the  construction  of  a  double  track. 
high  speed  electric  railway  from  the  ter- 
minus of  the  Penn  St.  brid.gc  at  Reading  to 
llendleton,  passing  through  Wyoiiiissin.c 
The  road  will  cost'  about  $300,000,  and  it  is 
expected  that  construction  work  will  be 
started  in  the  late  winter  or  early  in  the 
spring.  J.  Milton  Miller,  Reading,  Pa.,  is 
interested. 

A  plan  is  under  consideration  for  the  ex- 
tension of  the  Scranton.  Dunnioic  &  Moosic 
Lake  R.  R.  (electric)  from  the  Moosic  Lake 
terminal  to  Lake  .Ariel  and  possibly  to 
llavvlcy,  with  branches  from  the  main  line. 
Timothy  Burke,  railroad  contractor.  Scran- 
Ion,  Pa.,  is  one  of  the  owners  of  the  line. 

The  Reading  Transit  Co..  Reading.  Pa, 
has  asked  permission  from  llio  Slate  Highway 
Department  to  doubb'-track   its  line-;  over  the 


State      roads      through     West     Ri 
Wyomissing  boroughs.     Until   the    . 
of   the   boroughs   give  their  consent,   the  de- 
partment  will  take  no  action. 

.Application  is  to  '  '  '     '        , 

charter  for  the  Wa 
which   proposes  ah:.,    ,  .   .... 
bondale    Pike,    beginning    at 
Seelyville   and    thence   on   to 
Hawley.  The  system  will  extend  to 
line   of    Pike    County.      Henry    \\ 
Wilkesbarre,  Pa.,  is  attorney  i 

The  Pennsylvania  R.  R.  is  r 
taken   bids  on  improvements   I'.r   ;iv   ■  ■ 
Division   which   will  call   for  the  exper 
of  about  $150,000. 

It  is  rumored  that  the  Pennsylvania  R.  R 
has  awarded  contracts   for   gr.Tlinir   r,<.:'.    ;   n- 
structing  the  proposed  o:' 
bcr  branch    from   Mine 
Dark    Shade    Valley     thr'  j^jj.     J; 
Shade    Purnacc,    thence    through 
Crab  Valley.     .Alexander  C.  Shand,   .  niLsjci- 
phia,  Pa.,  is  Chief  Engineer. 

South  Dakota. 

.Amended    articles    of    incorporatinn    have 
been  filed  with  the  Secretary     :'    ' 
S.   Dak.,  changing  the  name 
Continental   R.    R.   Co.   to   th. 
tinental    Ry.    Co.    of    South    1 
ducing   the  capital    slock   fror;     ■ 
$15,000,003.     The  general  line  will 
from   Winnipeg  to  the  Gulf  of  M. 
line    from    Edgeley,    N.     Dak.,    to  llic  Suutli 
line  of  South  Dakota,  Gregory  County,  cross 
ing    the    counties    of    McPherson.    '    ' 
Faulk.    Hand,    Buffalo,     Brule.    Cb 
and   Gregory,   S.   Dak.     H.    Pravii.:.    ,   .k^.^..  , 
N.    Dak.,    is    General    Superintendent   of    the 
company. 

A  plat  has  been  filed  with  the  State  Railway 
Commission,  Pierre,  S.  Dak.,  for  the  :>rr>- 
posed  Farmers'  Railroad,  extern'" 
Fairmount,  in  North  Dakota,  to  ' 
Dak.,  a  distance  of  50  miles.  J.  Ru>:i  :,.  i  .i-.i 
Claire,  Wis.,  is  promoting  the  project.  The 
new  road  will  form  a  connecting  link  be- 
tween the  Great  Northern  and  the  Slilwaukee 
lines  in   Fairmount,   N.   Dak. 

Tennessee. 

®Kress  Bros.  &  Kean,  K-   -  •  ■"■     r -■'• 

reported  to  have  been  n« 

the  Southern  Ry.  for  buib.; 

across   King   St.  at   Chattanooga,  ai   an  esn- 
mated  cost  of  $200,000. 

Texas. 

The  committee  ot  citircns  Ainarillo,  Tex.. 
which  recently  conferred  with  C.  B.  Fash. 
promoter  of  the  T..  K.  &  O.  line  ■^<  T,vi. 
lioma.  Tex.,  has  recommended  to  t' 
her  of  Commerce  that  a  bonus  of  j^ 
raised  for  the  first  railroad  to  build  intu  llic 
city. 

it    is    believed    that    the   Wi 
Northwestern    will    shortly    sn 
sitioii   to   the   Industrial   CI"' 
offering    to    build    its    linr 
providing  right  of   way  tl 
adjacent     territory     is      i 

seemed    for   a   time   the   i  I 

Forgan,    Okla..    hut    a   cb 
push    it    through    to    Den, 
only   trunk  line  between   iiKi:ii 
Denver.     J.  .A.  Kemp.  Wichita  •* 

President. 

The   Southern    Traction   Co . 
Chief   Kni.'iiiiir.   P..II.I'.  Ti\  .   ' 
week 
track. 

will  tot.a  ..  " 

both    the    W  ''"• 

ci>iniiniiv 

The  Dallas.  ( 

of   P.i'-^ ■' 

a  capi' 

awarib 

line.     VVuf 

Palestine. 

run    from    1 

ilcrson    an. I 

The    iiicorp'. .-    ■■ 


•f.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Thompson,  Corsicana;  Tucker  Royall,  C.  Roe 
Hall,  C.  W.  Banks,  W.  B.  Flanagan,  Pales- 
tine; P.  D.  C.  Ball.  St.  Louis:  L.  E.  Mitchell, 
Neosho,  Mo.;  Kelly  Brent,  T.  T.  Crittenden, 
Jr.,   Kansas  City,  Mo. 

Utah. 

Commissioners  of  Davis  County  have 
.granted  a  franchise  to  the  State  Light  &  Ry. 
Co..  Salt  Lake  City,  to  construct  and  operate 
an  electric  railway  through  the  county.  The 
line  will  be  a  continuation  of  the  North  Salt 
Lake  Branch.  Franchise  has  already  been 
secured  from  Salt  Lake  City  to  Bountiful,  and 
it  is  probable  that  construction  work  will  be 
started   in  the  spring. 

Vermont. 

The  Hoosac  Tunnel  &  Wilmington  R.  R., 
now  operatin.g  26  miles  of  narrow  gage  line, 
has  applied  for  a  charter  for  a  line  from  Wil- 
mington to  Brattleboro,  Vt.  J.  P.  Kellas, 
Malone,  N.   Y.,  is   President. 

A  petition  is  now  before  the  State  legisla- 
ture for  a  charter  for  a  railroad  through  the 
towns  of  Wilmington,  Halifax  and  Whiting- 
ham  to  the  state  line,  whence  it  is  planned  to 
continue  the  road  to  Greenfield,  Mass.  A 
franchise  is  also  asked  to  extend  the  Deer- 
field  River  R.  R..  which  runs  from  Wilming- 
ton northerly  into  the  lumber  country,  to 
Manchester,  Vt.,  to  connect  with  the  Rutland 
road.  This  provides  for  building  20  more 
miles  on  the  end  of  the  present  line,  and  it 
would  involve  broad  gaging  the  present 
track  of  the  Deerfield  River  R.  R.  The  New 
England  Hardwood  Co.  is  back  of  this  project. 

Virginia. 

.A  mass  meeting  of  the  citizens  of  Greene 
County  was  recently  held  at  Stanardsville, 
Va.,  for  the  purpose  of  starting  a  movement 
to  construct  a  railroad  from  Stanardsville  to 
a  connection  with  the  main  line  of  the  South- 
ern Ry.  at  Charlottesville,  Gordonsville,  Or- 
ange or  some  other  point. 

The  Norfolk,  Washin.gton  &  New  York 
Ry.  Co.,  projecting  a  21T-mile  line,  is  stated 
to  have  completed  surveys  and  secured  the 
right  of  way  for  the  first  130  miles.  This  line 
is  to  run  from  Hampton  Roads  northward 
through  the  counties  of  Elizabeth  City,  York. 
Gloucester  and  Middlesex  or  Fairfax  and 
Louden,  having  its  northern  terminal  in  Lou- 
den county  on  the  Potomac  river  near  the 
mouth  of  kittocto  creek.  It  will  connect  with 
the  proposed  Northern  Neck  Ry.  at  Tappa- 
hannock  and  with  the  Richmond,  h'redericks- 
burg  &  Potomac  Ry.  at  Brook  station.  At 
Manassas  connection  will  be  made  with  the 
Manassas  branch  of  the  Southern   Ry.   Chan- 


ning  M.  Ward,  1106  E.  Main  St.,  Richmond, 
Va.,    is    President. 

Bids  are  reported  to  have  been  asked  for 
the  constructnon  of  the  proposed  railway 
from  Doswell  in  Hanover  county  to  Reeds- 
ville  in  Northumberland  county.  This  road, 
according  to  present  plans,  will  have  its  east- 
ern terminal  at  Doswell,  making  connection 
with  the  Chesapeake  &  Ohio  and  the  Rich- 
mond, Fredericksburg  &  Potomac  Rys.  It 
will  then  cross  Hanover,  Caroline,  King  Wil- 
liam, King  and  Queen,  Sussex,  Richmond 
and  Northumberlandj  running  to  Reedville, 
just  bevond  the  Wicomico  River.  Channing 
M.  Ward,  1106  E.  Main  St.,  Richmond,  Va., 
is   the  promoter. 

Stockholders  of  the  New  York,  Philadel- 
phia &  Norfolk  R.  R.,  W.  A.  Patton.  Presi- 
dent, 26  South  1.5th  St..  Philadelphia.  Pa., 
have  authorized  an  addition  of  $1,500,000  to 
the  capital   stock. 

Washington. 

The  City  Council  of  Raymond,  Wash.,  has 
passed  an  ordinance  granting  to  the  Pacific 
&  Eastern  Ry.  Co.  a  franchise  which  will  per- 
mit that  road  to  come  into  the  city  over 
Franklin,   Ninth,   Heath  and   .Xdler   Sts. 

The  construction  of  a  railway  through  the 
farming  district  west  of  Colfax  is  proposed. 
.As  projected  the  railway  would  extend  about 
40  miles  down  .\kli  flat  and  L'nion  flat,  west 
from  Colfax,  and  midway  between  the  O.  W. 
R.  &  N.  main  line  from  Colfax  to  Riparia. 
Committees  have  been  appointed  to  secure 
right  of  way,  and  make  surveys.  President 
Lippitt  of  the  Colfax  Commercial  Club,  Col- 
fax. Wash.,   is   interested. 

West  Virginia. 

®W.  B.  Erskine,  420  South  Perm  St.. 
Wheeling,  W.  Va..  ■  has  about  nine  miles  of 
work  in  West  \'irginia,  which  is  to  be  com- 
pleted by  July,  1013.  It  is  all  team  work,  and 
mediinn  he-ivy.  Mr.  Erskine  could  probably 
use  some  team  outfits  on  the  work. 

C.  E.  Martin,  an  attorney  of  Martinsburg, 
W.  Va.,  who  has  a  franchise  for  a  street 
railway  at  that  place,  has  filed  a  bond  of 
$2,000  to  commence  work  there  on  the  pro- 
posed street  car  line  by  .April  11,  1913. 

The  Pittsburgh,  Steubenville  &  Wheeling 
Electric  Ry.  Co.  is  reported  to  have  about 
completed  surveys  for  a  route  from  Pittsburg 
through  Burgettstown,  Pa..  .Avilla.  Independ- 
ence, Bethany.  West  Liberty,  Greggsville, 
Fulton  and  to  the  city  of  Wheeling.  There 
is  said  to  be  some  prospect  that  construction 
work  will  be  started  in  the  spring.  W.  E. 
Hildebrand.   Pittsburgh.  Pa.,  is   President. 


Wisconsin. 

®The  contract  for  grading  the  Belt  Line 
Ry.  whicli  will  connect  the  steel  plant  at  Su- 
perior, Wis.,  with  railroads  in  Wisconsin  and 
Minnesota,  has  been  let  to  John  Runquist  of 
Duluth.  Minn.  Work  will  be  started  at  once, 
and  it  is  hoped  to  have  the  line  ready  for 
operation  by  August,  1913.  The  contracts  for 
the  bridge  work  have  been  given  to  the 
.American  Bridge  Co.,  Pennsylvania  Bldg., 
Philadelphia,  Pa.  Murphy  Bros.  and 
Erickson,  Duluth,  Minn.,  have  a  sub- 
contract for  about  7  miles  of  grading.  The 
only  part  of  the  line  that  is  completed 
is  that  part  of  the  Interstate  transfer 
line  from  the  St.  Louis  River  to  Pokegama 
Junction.  Work  is  still  to  be  done  on  that 
part  of  the  transfer  line  from  Pokegama 
Junction  to  Wisconsin  Point.  From  Poke- 
gama Junction  the  line  will  follow  the  old 
Duluth  and  Winnipeg  roadbed  to  Saunders. 
From  there  an  easterly  course  will  be  fol- 
lowed to  Wisconsin  Point.  On  the  Minne- 
sota side  of  the  river  the  line  will  run 
from  .Adolph,  a  station  three  miles  north 
of  Proctor,  to  the  steel  plant.  The  belt  line 
will  cost  in  the  neighborhood  of  $1,000,000. 
The  whole  24  miles  of  the  roadbed  is  to  be 
laid  in  80-lb.  rails  and  the  bridges  will  be  of 
steel  superstructure  with  concrete  pins.  The 
whole  system  will  be  built  with  a  view  to 
handling'  the  heaviest  of  traffic. 

The  Wisconsin  Electric  Ry.  Co.,  J.  P. 
Pulliam.  General  Manager.  Oshkosh.  Wis., 
ie  reported  to  be  tontemplating  extending  its 
Oshkosh-Omro   line   to    Berlin. 

Wyoming. 

Grading  on  the  Thermopolis-Powder  River 
extension  of  the  Chicago,  Burlington  & 
Quincy  R.  R.  has  been  completed  and  it  is 
expected  that  track  laying  will  be  completed 
by  the  first  of  the  year.  Eventually  the  line 
will  be  extended  to  Orin  Junction,  Wyo.,  to 
connect  with  the  Colorado  &  Southern. 

Canada. 

The  Central  Ry.  Co.  of  Canada,  F.  Stuart 
Williams.  Chief  Engineer.  44  Beaver  Hall 
Hill.  Montreal.  Que.,  has  built  about  30  miles 
of  line  this  summer  between  Hawksbury  and 
South  Indian  in  Ontario.  This  is  part  of  the 
main  line  which  the  company  is  to  build  from 
Montreal  to  Midland  on  the  Georgian  Bay. 
The  contractor  for  this  work  is  C.  J.  Wills 
&  Sons  of  Ij^ndon,  England,  and  Montreal. 
A  branch  line  is  being  constructed  also,  be- 
tween Carillon,  on  the  main  line,  and  Ste. 
.Agathe-des-Monts.  in  the  Province  of  Que- 
bec. The  contractor  for  this  work  is  J. 
Hector   Armstrong   of    Montreal. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

^Bids  will  be  received  until  2  p.  m..  Jan.  6, 
by  Court  County  Commissioners  Clark  Coun- 
ty, Grove  Hill,  .Ala.,  for  grading,  draining  and 
surfacing  with  sand  clay,  approximately  six 
miles  of  State  .Aid  Road.  Profile  and  specifi- 
cations on  file  with  the  Probate  Judge  at 
Grove  Hill.  Certified  check  $400  required 
with  each  bid.  W.  S.  Keller,  Montgomery, 
.Ala.,  is  state  highway  engineer. 

®The  County  Revenue  Board,  Montgom- 
ery, Ala.,  has  awarded  the  contract  for  the 
repairing  and  graveling  of  2%  miles  of  the 
Merriwcather  Trail  to    Supple  Bros. 

Arizona. 
The  City  Council  of  Phoenix,  Ariz,  has 
adopted  plans  and  specifications  prepared  by 
City  Engineer  F.  N.  Holmquist  for  the  pav- 
ing of  North  Centra!  .Ave.,  from  Monroe  St., 
to  the  north  line  of  Sims  addition,  half  way 
between  Westmoreland  and  Culver  Sts. 

California. 

®The    State    Highway    Commission,    Sacra- 


mento,   Calif.,   has   awarded    the    contract    for 
grading   6%    miles   of   the   state   highway   be- 
tween the  town   limits  of  Walker  Valley  and 
Willits,  to  Fairbanks  &  Baechtel  of  Willits. 

®Flinn  &  Treacy  have  been  awarded  the 
contract  by  the  city  of  San  Francisco,  Cal., 
for  the  paving  of  Geary  St..  between  Divisa- 
dero  and  Buchanan,  at  $17,254. 

Prof,  C.  B.  Wing,  vice-chairman  of  the  Red- 
wood Park  Commission,  Palo  Alto,  Calif.,  has 
asked  the  State  Highway  Commission.  Sacra- 
mento, to  recommend  an  appropriation  by  the 
comin.g  legislature,  for  the  construction  of  a 
state  highway  lit  miles  long  from  the  junction 
of  Santa  Cruz.  Santa  Clara  and  San  Mateo 
counties  to  the  edge  of  the  Redwood  Grove 
basin. 

The  Board  of  Trustees  of  La  Mesa,  Cal., 
has  awarded  the  contract  for  the  improving 
of  Lookout  Ave.  to  W.  F.  Manney  &  Co.  of 
San  Diego,  Cal.,  and  D,  R.  MacDonald.  The 
bid  for  the  entire  work  amounts  to  $17,910, 
including  grading,  surfacing,  curbing  and  gut- 
ters. J.  C.  Ross  secured  the  contract  for  im- 
proving Allison  Ave.,  at  $2,040. 


Georgia. 

®The  City  Council  of  Waycross,  Ga.,  has 
awarded  the  contract  for  the  paving  of  Al- 
bany .Ave.,  with  asphalt  block  to  the  Hastings 
Pavement  Co.,  of  New  York  City,  material 
to  be  delivered  at  once.  Work  is  to  start  upon 
receipt  of  the  paving  block. 

Illinois. 

•J«Bids  will  be  received  until  9  a.  m.,  Dec. 
21,  by  Board  of  Local  Improvements,  at  the 
office  of  the  Mayor,  Rock  Island,  III,  for  the 
improvement  of  Thirty-eighth  St.  from  the 
south  line  of  Seventh  Ave.  to  south  line  of 
Eighteenth  Ave.,  by  paving  with  brick.  Plans 
and  specifications  on  file  at  the  office  of  the 
city  engineer.  Contractor  will  be  paid  in  bonds 
bearing  5  per  cent  interest.  .All  bids  must  be 
accompanied  by  cash  or  a  certified  check  pay- 
able to  the  president  of  the  board  of  local  im- 
provements and  in  the  amount  of  10  per  cent 
of  the  bid.  H.  M.  Schriver.  President  of  the 
Board  of  Local  Improvements. 

®McElwee  &  Bushnell  have  been  awarded 
the  contract  by  the  Board  of  Local  Improve- 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ments  of  Peoria,  111,,  for  the  paving  with  brick 
of  Brotherson  St.,  from  Spencer  to  Saratoga 
St.,^^for  a  width  of  24  ft.  between  curbs,  at 
$6,654.  The  pavement  will  consist  of  a  .5-in. 
concrete  foundation,  a  2-in.  sand  cushion,  a 
single  layer  of  vitrified  paving  brick  of  the 
best  quality  laid  on  edge,  sand  filler  and  cov- 
ering V2  in.  thick,  cement  curb,  stone  protec- 
tion curb.  The  following  is  an  approximate 
estimate  of  the  material  and  labor  required  for 
such  improvement,  viz. :  1,275  cu.  yds.  exca- 
vation ;  400  lin.  ft.  setting  stone  protection 
curb,  4.xl4  ins. ;  ooO  lin.  ft.  setting  stone  curb, 
4,x22  ins. ;  3,820  sq.  yds.  concrete  foundation ; 
3,820  sq,  yds.  sand  cushion ;  3.820  sq.  yds.  brick 
pavement :  3,820  sq.  yds.  sand  filler  and  cover- 
ing :  catchbasins,  etc.   Bids  were  opened  Dec.  9. 

The  Board  of  Local  Improvements  of 
Quincy,  111.,  recently  passed  a  resolution  for 
the  paving  of  South  Ottawa  next  year.  The 
territory  which  it  is  proposed  to  improve  ex- 
tends as  far  south  as  Glover  St.,  and  is 
bounded  on  the  east  and  west  by  Second  Ave., 
and  Marcy  St.,  inclusive.  The  estimate  of 
cost  of  paving  is  $142,427.  Geo.  L.  Farns- 
worth  is  City  Engineer. 

The  Board  of  Local  Improvements  and  the 
City  Council  of  ^lonniouth.  111.,  contemplate 
the  paving  of  South  Main  St.,  from  the  end 
of  the  present  pavement  to  the  city  limits,  -An 
estimate  of  the  cost  of  the  improvement  will 
be  made  by  City  Engineer  R.  M.  Ferguson. 


Indiana. 

^Bids  will  be  received  until  2  p.  m..  Jan. 
7,  by  Board  of  Harrison  County  Commission- 
ers, Corydon,  Ind..  for  the  construction  of  two 
gravel  roads  in  Harrison  township  and  one 
road  in  Blue  River  township.  William  Taylor 
is   County  .A.uditor. 

•J«Bids  will  be  received  until  2  p.  m..  Jan.  7. 
by  Board  of  Grant  County  Commissioners  at 
the  office  of  E.  H.  Kimball,  County  Auditor, 
Marion,  Ind.,  for  the  construction  of  gravel 
Toads  and  stone  roads  in  Mill,  Center  and 
Munroe  towship. 

•I'Bids  will  be  received  until  1 :30  Jan.  6, 
by  Board  of  Washington  County  Commission- 
ers at  the  office  of  Frank  S.  Munkelt,  County 
Auditor,  Salem,  Ind.,  for  the  construction  of 
the  Rush  Creek,  Mt.  Carmel  and  Prowsville 
and  Campbellsburg  roads  in  Brown  township. 
Frank  S.  Munkelt  is  County  Auditor. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan,  6, 
by  Board  of  Johnson  County  Commissioners, 
Franklin,  Ind.,  for  the  construction  of  a  gravel 
road  in  Ninevah  township.  H.  L.  Knox  is 
County  Auditor. 

•I«Bids  will  be  received  until  2  p.  m.,  Jan.  7, 
by  Board  of  Kno.x  County  Commissioners,  at 
the  office  of  J.  T.  Scott,  County  Auditor,  Vin- 
cennes,  Ind.,  for  the  construction  of  5,820  ft. 
of  gravel  roads  in  Washington  township,  in 
Knox  county,  Indiana,  known  as  the  Martin 
Fo.x  et  al.  gravel  road,  as  per  plans,  specifi- 
cations, estimates,  etc,  now  on  file  in  tlie 
auditor's  office  at  Vincennes,  Indiana. 

^Bids  will  be  received  until  2  p.  m.,  Jan.  7. 
by  Board  of  Knox  County  Commissioners  at 
the  office  of  J.  T.  Scott,  County  Auditor,  Vin- 
cennes, Ind.,  for  the  construction  of  10.C47 
ft.  of  gravel  roads  in  Washington  township, 
in  Kno.x  county,  Indiana,  known  as  the  M.  A. 
Downey  et  al.  gravel  road,  as  per  phns,  speci- 
fications, estimates,  etc..  now  on  file  in  the 
auditor's  office  at  Vincennes,  Indiana. 

•|«Bids  will  be  received  until  10  a.  m,.  Jan. 
7,  Ijy  Board  of  Cass  County  Commissioners. 
Lo.eansnort,  Ind..  for  the  construction  of  the 
James  H.  McMillen-Sam  KisHer  road  No.  2; 
Sam  Kistler  road  No.  1  in  Eel  township.  J. 
E.  Wallace  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m..  Tan. 
7,  bv  Board  of  Montgomery  County  Com- 
missioners, Montgomcrv  County.  Crawfords- 
ville,  Ind.,  for  the  construction  of  two  gravel 
roads  known  as  the  Frank  Thomas  et  al.  ro.Td 
and  the  K.  A.  Sent'uan  et  al.  road.  B.  B. 
Encle  is  County  Auditor. 

.t«Bids  will  be  received  until  1  :30  p.  m..  Jan. 
■6,  bv  Bonrd  of  Jnc'--'on  County  Commission- 
ers, at  the  office  of  H.  L,  Krox.  Countv  .\udi- 

+  indicates  work  now  open  for  bids. 


tor,    Brownstown,    Ind.,    for    the   construction 
of  a  gravel  road  in  Ninevah  township. 

^•Bids  will  be  received  until  1 :30  p.  in.,  Jan. 
6,  by  Jackson  County  Commissioners  at  the 
office  of  H.  W.  Wacker,  County  Auditor, 
Brownstown,  Ind.,  for  the  construction  of 
Eisner  .Adams  and  the  Ebenezer  roads  in  Red- 
ding township. 

^•Bids  will  be  received  until  3  p.  m.,  Jan.  C, 
by  Board  of  Jasper  County  Commissioners  at 
the  office  of  J.  P.  Hammond,  County  Auditor, 
Rensselaer,  Ind.,  for  the  construction  of  a 
macadam  road  in  Keener  township. 

•t>Bids  will  be  received  until  10  a.  m.,  Jan. 
6,  by  Board  of  Johnson  County  Commission- 
ers at  the  office  of  H.  L.  Knox,  County  Audi- 
tor, Franklin,  Ind.,  for  the  construction  of  a 
gravel  road  known  as  the  Mil  ford  Richard- 
son  Road. 

®The  Board  of  Clinton  County  Commission- 
ers, Frankfort,  Ind.,  Charles  F.  Cromwell,  .Au- 
ditor, awarded  the  following  contracts  for  the 
construction  of  free  gravel  roads  in  that 
county,  for  which  bids  were  opened  Dec.  7 : 
Nees  &  Co.,  Frankfort— R.  M.  Clendenning 
Road,  Madison  Township,  $6,435;  J.  W.  Rea- 
vis  Road,  Ross  Township,  $4,465.  W.  J.  Ness, 
Frankfort— D.  E.  Blinn  Road,  Center  Town- 
ship, $4,947;  E.  P.  Hammack  Road,  Center 
Township.  $7,635 ;  John  Dorner  Road,  Cen- 
ter Township,  $6,640.  J.  T.  Sines,  Delphi.  Ind. 
— Wm.  Bover  Road,  Center  Township,  $5,674. 
W.  D.  Keily.  Frankfort— David  Allen  Road, 
Washington  Tow-nship,  $3,091. 

®The  Board  of  Hamilton  County  Commis- 
sioners, Noblesville,  Ind.,  Geo.  Griffin.  .Audi- 
tor, awarded  the  following  contracts  for  the 
construction  of  gravel  roads  for  which  bids 
were  opened  Dec.  7 :  T.  -E.  Ramsey,  Nobles- 
ville, $7,902;  C.  V.  Edwards,  Noblesville,  $2,- 
715;  A.  B.  Huffman,  Lapel,  Ind.,  $1,895,  and 
E.  E.  .Applegate,  Cicero  Ind.,  $5,,593. 

®The  Board  of  County  Commissioners,  Vin- 
cennes, Ind.,  has  awarded  the  contract  for 
the  construction  of  the  L.  L.  Blann  et  al. 
gravel  road  extension  in  Busseron  Township, 
to  Ed.  Snapp. 

An  election  was  held  in  Tell  City  Town- 
ship, Perry  County,  Ind.,  on  Dec.  10,  for  the 
purpose  of  voting  on  the  question  of  build- 
ing rock  roads.  A  total  of  18.8  miles  of  rock 
roads  are  planned  for  the  county  at  an  esti- 
mated cost  of  $73,000.  Cannelton  is  the  coun- 
ty seat. 

City  Engineer  H.  M.  Miles  has  submitted 
plans  and  specifications  to  the  Board  of  Pub- 
lic Works  of  Michigan  City,  Ind,,  for  brick, 
asphalt,  asphalt  macadam  or  creosoted  blocks 
to  be  laid  on  Tremont  St.,  from  York  to  La- 
fayette and  in  Center  St.,  from  Second  to 
Fogartv. 

The  Board  of  Public  Works  of  Indianapolis, 
Ind.,  has  adopted  a  resolution  for  the  resur- 
facing of  Georgia  St.,  from  Illinois  St.  to 
Capitol  .Ave. 

Iowa. 

•J«Bids  will  be  received  tmtil  8  n,  '"■.  J^"- 
14,  bv  C.  J.  Reusche,  Citv  Clerk,  Clinton,  la., 
for  the  construction  of  36,800  sq.  yds.  of  con- 
crete or  brick  pavement;  also  11,000  lin.  ft. 
of  combined  curb  and  gutter.  .A  certified 
check  for  $1,000  must  be  filed  with  each  bid. 
Plans  and  specifications  are  on  file  with  the 
city  '-Icrk  .nid  also  with  J,  G,  Thorne,  City 
Engineer,  317  Howes  Block.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  city  of  Belle  Plaine,  la.,  is  havmg 
plans  and  specifications  prepared  for  the  lay- 
ing of  about  40  blocks  of  pavement  next  year. 
J.   W.   Leimberer   is   Street   Commissioner. 

Stale  Representative  D.  E.  Kulp  of  Palo 
Alto  Countv,  la.,  will  submit  a  bill  to  the 
legislature  ;it  its  next  meeting  recoinmendiiiK 
the  hiring  of  a  civil  engineer  by  countv  su- 
pervisors throughout  the  state,  to  assist  m 
the  preparation  of  plans,  specifications,  etc., 
for  the  building  of  good  roads. 

The  Monroe  County  Commissioners.  .Albi.i, 
la.,  Tohn  .A.  Demuth,  Auditor,  have  granted  a 
petition  for  an  extension  of  a  road  thrcc- 
ouarters  of  a  mile  on  section  line  .to  intersect 
the  Tick  Ridge  roa<l. 


Louisiana. 

The    Police    Jury    oi    Ilxrria    Parish,    New 
Iberia,   La.,   has  called   a   spe  n    (or 

the   purpose   of  allowinc   the  vote 

on   the   issuance  of  '       '  !iic    iiui.junt  of 

$12u,WU   for   road  . 

®The     Police     Ju:,  .    ■•.  r.,„     i'..„.i, 

Gretna,  La.,  has  awarded  the 
work  of  constructing  the  pr. 
in  the  first  and  second  r 
parish  to  the   Louisiana   . 
ti'.n  Co..  of  New  Orleans.     Uic  c^:i.;,^ny  has 
olTered   to  purchase  the  entire  bond  issue  of 
$200,000  to  pay  for  the  work. 

Maryland. 

®The  Board  of  .Awards  of 
H.  H.  McCay,  Chief  Enginr. 
the  contract   for    the    cois  : 

asphalt   and   bituminous 
Contract   No.  44,  to   F.    i 
Co.   of  Baltimore.     The 
sq.  yds.  of  sheet  asphalt,  ' 
rified  block,  10,.50O  sq.  yds.  ol 
Crete.     .All  bids  received  for  C 
050  sq.  yds.  of  vitrified  block-  !ia\c  been  re- 
jected.     Contract    No.    42— 9.75U    sq.    yds.    of 
granite  block — not  yet  awarded. 

Michigan. 

•J»Bids   will  be  received  until  2  p.  m.,   Feb. 
6,  by  County  Clerk,  Manistique.  .Mich.,  for  the 
construction  of  2%   miles  of  macadam   r 
Plans  and   specifications  are  on  file   wit!^    ■ 
county   clerk.     Official   advertisement    wiii    or 
found  elsewhere  in  this  issue. 

The  Common  Council  of  Mt.  Clemens, 
Mich.,  has  passed  resolutions  providing  for 
the  following :  To  pave  Pine  St..  from  Ma- 
comb St,,  to  Market  St. :  to  pave  South  .Ave., 
from  Cass  .Ave.,  to  Robertson  St ;  to  pave 
East  St.,  from  Jones  St.  to  Clemens  St  ; 
to  pave  Lincoln  Ave.,  from  New  St.  to  North 
•Ave. ;  to  pave  Cherry  St.  to  the  southerlv  ter- 
minus of  Cherry  St.:  to  pave  South  \N.iInui 
St.,  from  Cass  .Ave.  to  Robertson  St. ;  to  pave 
Grand  Ave.,  from  Washington  .Ave.  to  El- 
dredgc  St.     John  W.   Irwin  is  City  Fntrinrcr 

Bonding   propositions   are   being  ' 

in  Fremont  and  other  townships  1 
County,  Michigan,  which  if  carried  in  con- 
junction with  the  plans  outlined  by  the 
Board  of  Supervisors,  Saginaw  West  Side. 
Mich.,  there  will  be  a  stone  road  loop  running 
from  Saginaw  to  Hemlock,  thence  to  15 
miles  south  through  Maple  Grove  to  Montrose 
and  then  connecting  with  Sheridan  .Ave.  John 
W.  Ederer  is  Road  Commissioner. 

Minnesota. 

The  Cottonwood  County  Comn)l.*sioners. 
Windom,  Minn.,  have  set  aside  the  following 
for  road  work:  $1,100  for  State  Road  No.  7: 
$800  for  Road  No.  2;  $2.f**'0  for  Stale  Ro.id 
No.  5:  $400  for  Road  No.  9.  and  $2(X(  for 
Road  No.  15.     E.  H.  Klock  i<  Cmmtv  Auditor 

The  Government   I 
$10,000  toward  the  I 
way  in  the  state  of 
state  appropriates  $J 
road  would  be  a  rur.i 

in  length.    Geo.  W.  Cooiey,  Si.  Paul,  is  Slate 
Engineer. 

The  Town  Board  of  .Augusta.  Minn.,  will 
lay  out  a  new  road  commencing  at  the  state 
line  between  sections  17  .f-  '    '  '         -linK 

straight  east  ."i  miles  to  lb 

Scott    County    Ro.i.l    1  iri 

Shakopec.  Minn,  h.i- 
proposed  road  work  r 
year. 

A    road    petition    ha«   l»reii    filed     wilh     the 
County    Hoard    ■ 
tlranite  Falls,  M 
Auililor.  asking 
lie  roads  along  ' 
townships   of    1- 
man,     OshWosh,     VVr 
Tvrc,   .Swede    Priirir 
ship,  31  miles  in  .ill 

Mississippi. 

'«Tho     Road     Con 
Three,  O'lluis.   Mis-; 


®  indicates  a  contract  let  recently 
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tract  for  the  making  of  a  deep  fill  and  cut- 
out on  the  Williamsburg  road  to  John  VV. 
Bradshaw  at  $0.22  per  cu.  yd.  The  Commis- 
sioners also  awarded  the  contract  for  build- 
ing 9  additional  miles  of  road  to  the  present 
contractor,  Harris,  for  the  sum  of  $6,480. 

The  Board  of  Supervisors  of  Pearl  River 
County,  Poplarville,  Miss.,  has  ordered  an 
election  held  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $25,- 
000  to  construct  good  roads. 

The  Road  Commissioners  of  Beats  1  and  -3 
of  Forrest  County,  Miss.,  will  employ  a  spe- 
cial civil  engineer  to  make  surveys  and  sup- 
erintend the  construction  of  good  roads  for 
which  $100,000  in  bonds  were  voted  recently. 
Construction  work  is  expected  to  begin  in 
January.     Hattiesburg  is  the  county  seat. 

Missouri. 

®The  contract  for  the  paving  of  William 
and  Hockaday  Sts.,  in  Columbus,  Mo.,  has 
been  awarded  by  the  City  Council  to  F.  B. 
Bewick  Construction  Co.,  at  $10,799. 

Plans  for  the  construction  of  about  $100,- 
000  worth  of  good  roads  in  Buchanan 
County,  Mo.,  will  be  developed  soon  by  the 
County  Court  and  the  County  Highway  En- 
gineer.    St.  Joseph  is  the  county  seat. 

An  election  will  be  held  in  Kansas  City. 
Mo.,  on  Jan.  7  for  the  purpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $100,000 
for  the  construction,  enlargement,  extension 
or  improvement  of  streets  and  public  high- 
ways, or  parts  thereof,  used  for  business  pur- 
poses, under  the  supervision  and  control  of 
the  Board  of  Public  Works. 

Montana. 

The  Fergus  County  Commissioners,  Lewis- 
town,  Mont.,  plan  to  expend  about  $-500,000 
during  the  next  two  years  in  the  construc- 
tion of  good   roads. 

New  Jersey. 

®Roselle  Park,  N.  J.,  on  Dec.  G  awarded  the 
contract  for  the  construction  of  15.9()8  sq.  yds. 
of  Dolarway  pavement  to  Bamberger  &  Chap- 
man of  Orange,  N.  J. 

Following  I)ids  were  recently  received  by 
the  County  Roads  Committee  of  the  Board 
of  Freeholders,  Hackensack,  N.  J.,  on  the 
Anderson  Ave.,  improvement,  extending  from 
Main  St..  Fort  Lee.  south  to  the  Hudson 
County  line  a  distance  of  .3..354  miles  or  17,711 
ft.;  Ernest  .Abraham,  Hackensack,  $.55,864; 
A.  Price.  Ridgefield  Park,  $(i0.187;  August 
Thick  Cliffside,  $05,412:  F.  G.  Mav,  Palisade, 
hot  top  dressing.  $.58,913,  $10,487  on  cold  top 
dressing;  B.  F.  Shanlev  &  Co.,  Newark,  $61,- 
883 ;  Bamberger  <t  Chapman.  East  Orange, 
hot  top  dressing,  $03,689,  $65,578  on  cold  top 
dressing.     Asphalt  will  be  used. 

City  Engineer  of  Streets  Swan  and  City 
Chemist  Hottel  of  Trenton.  N.  T.,  have  de- 
clared in  favor  of  the  erection  of  an  asphalt 
plant  which  will  enable  the  citv  to  do  all  its 
own   repair  work  and   resurfacing. 

New  York. 

^Bids  will  be  received  until  1  :30  p.  m..  T)ec. 
2.3,  by  Board  of  Contract  and  Supply,  Syra- 
cuse, N.  Y.,  for  furnishing  materials  and  pav- 
ing North  Franklin  St.  from  Noxon  St.  to 
the  Erie  Canal,  in  the  City  of  Syracuse,  N.  Y., 
in  accordance  with  the  plans  and  specifications 
of  the  City  Engineer,  on  file  in  office  of  the 
Board  of  Contract  and  Supply.  A  certified 
check  in  an  amount  equal  to  5  per  cent  of  the 
total  bid.  to  the  order  of  the  City  Treasurer, 
must  accompanv  each  pronosal.  John  T.  Hal- 
loran  is  Clerk  Board  of  Contract  and  Supply. 

4*Bids  will  be  received  until  1  :.30  p.  m.,  Dec. 
23,  by  Board  of  Contract  and  Supply,  Syra- 
cuse. N.  Y.,  for  furnishing  materials  and  pav- 
ing Almond  St.  from  Jeflferson  to  Cedar  St., 
in  the  City  of  Syracuse,  N.  Y.,  in  accordance 
with  the  plans  and  specifications  of  the  City 
Engineer,  on  file  in  office  of  the  Board  of  Con- 
tract and  Supply.  A  certified  check  in  an 
amount  equal  to  5  Per  cent  of  the  total  bid,  to 
the  order  of  the  City  Treasurer,  must  accom- 
pany each  proposal.  John  J.  Halloran  is  Clerk 
Board  of  Contract  and  Supply. 

Citi/^ens  of   the  village  of   Portville,   N.  Y., 


have  petitioned  for  the  paving  of  Brooklyn 
and  Temple  Sts.,  with  brick  22  ft.  wide  and 
curbing.  The  petition  was  presented  to  the 
County  Board  of  Supervisors  at  Little  Valley, 
N.  Y.,  by  .Supervisor  N.  S.  Holcomb. 

Ta.xpayers  of  Wayne  St.,  Olean,  N.  Y., 
have  signed  a  petition  calling  for  the  paving 
of   that    street. 

North  Carolina. 

A  number  of  citizens  of  High  Point,  N.  C, 
have  asked  the  County  Commissioners, 
Greensboro,  N.  C,  for  an  appropriation  for 
the  purpose  of  building  streets  in  High  Point 
connecting  with   highways   leading  into   town. 

North  Dakota. 

The  Benson  County  Commissioners,  Min- 
newaukan,  N.  Dak.,  have  granted  a  petition 
of  residents  of  Rich  Valley  Township  for  the 
grading  of  a  highway.  E.  E.  Paulson  is 
County  Auditor. 

Ohio. 

•{•Bids  will  be  received  at  the  office  of  the 
State  Highway  Commissioner,  at  Columbus, 
Ohio,  until  2  p.  m.,  Dec.  23,  1912,  for  grading 
and  paving  with  waterbound  macadam,  the 
Upper  Sandusky  and  Findlay  road.  State 
Highway  "B''  Pet.  No.  616  in  Crawford  Twp., 
Wyandot  Co.  Length  14.002  ft.,  or  2.65  miles. 
Width  of  pavement  10  ft.  Estimated  cost  of 
construction  $14,406.  A  draft  or  certified 
check  for  $300  shall  be  deposited  with  each 
bid.  The  successful  bidder  will  be  required 
to  give  bond  for  an  amount  equal  to  the  con- 
tract price.  Date  set  for  completion,  Aug.  1, 
1913.  Plans  and  specifications  are  on  file  in 
the  office  of  the  County  Commissioners  and 
the  State  Highway  Department.  The  State 
Highway  Commissioner  reserves  the  right  to 
reject  any  and  all  bids.  James  R.  Marker, 
Columbus,  O.,  is  State  Highway  Commis- 
sioner. 

4»Bids  will  be  received  until  noon.  Jan.  9, 
by  City  Council.  Bryan,  O..  for  the  improve- 
ment of  West  High,  Mulberry  and  Center  Sts. 
Bids  will  be  received  for  furnishing  the  nec- 
essary labor  and  materials  for  paving  with  vit- 
rified paving  blocks  or  bricks,  asphalt  blocks, 
sheet  asphalt,  asphalted  concrete  and  bitumin- 
ous concrete.  The  kind  of  paving  will  be  de- 
termined after  the  bids  are  received.  The 
estimated  quantity  of  paving  on  the  three 
streets  is  25.200  sq.  yds. 

4«Bids  will  be  received  until  noon,  Jan.  3, 
by  Board  of  Jefferson  County  Commissioners. 
Steubenville,  O..  for  the  necessary  labor  and 
materials  to  construct  the  Bantam  Ridge  Free 
Turnpike  Road  in  Cross  Creek  Township.  Jef- 
ferson County,  Ohio,  in  accordance  with  the 
plans  and  specifications  now  on  file  in  the 
office  of  the  County  Commissioners.  Total 
length  of  said  Free  Turnpike  Road  17,787  ft., 
divided  into  two  sections.  Section  No.  1,  Sta- 
tion No.  9  at  residence  of  D.  K.  Andrews  to 
the  line  between  the  farms  of  Joseph  M. 
Thompson  and  Joshua  F.  Rine,  total  length 
11,300  ft.  Section  No.  2.  Station  No.  0  on  line 
between  the  farms  of  Jos.  M.  Thompson  and 
Joshua  F.  Rine,  to  the  southern  terminus  of 
the  road  at  Fernwood  Station  ;  total  length, 
6,487  ft.  A  certified  check  in  the  sum  of  $-300 
must  accompany  each  bid. 

^Bids  will  be  received  until  11  a.  m.,  Jan. 
15,  by  Board  of  Cuvahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  improvement 
of  L'sher  Road  from  Irish  Road  to  the  village 
line  of  Olmsted  township  in  accordance  with 
plans  and  specifications  on  file  with  F.  R. 
Lander.  County  Surveyor.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  J.  F. 
Goldenbogen  is  Clerk  of  the  Board. 

®The  Department  of  Public  Service  of  Cin- 
cinnati, O..  has  awarded  the  contract  for  the 
paving  of  \\'est  Eighth  Ave.,  from  the  old  St. 
Joseph  cemetery  to  the  new  St.  Joseph  ceme- 
tery, a  distance  of  over  two  miles,  to  Ed.  Ryan 
at  $60,145.     Bituminous  macadam  will  be  used. 

®The  Board  of  Control  of  Piqua,  O.,  has 
awarded  the  contract  for  the  paving  of  Boone 
S'..  with  bitustone  to  the  W'arren  Bros.  Co., 
of  Boston,  M-iss. 

The   property   owners   of   Lake  wood,   O.,   at 


a  recent  meeting  declared  in  favor  of  the  con- 
struction of  the  proposed  boulevard  from  the 
high  level  bridge  to  Edgewater  Park,  on 
through  Lakewood  to  Cove  .Ave.,  midway  be- 
tween Lake  Ave.,  and  the  lake  shore.  Plans^ 
will  _be  prepared  immediately.  Chas.  W.  Root 
is  city   Engineer. 

The  City  Council  of  Lorain,  O.,  has  adopted 
resolutions  declaring  necessarv  the  paving  of 
East  29th  and  East  30th  Sts.',  between  Pearl 
and  Clinton  Aves.  C.  M.  Osborn  is  City  En- 
gineer. 

The  city  of  Ravenna,  O.,  will  receive- bids 
about  Feb.  1  for  the  construction  of  10,210  sq. 
yds.  of  vitrified  block  pavement  on  gravel, 
granulated  slag  or  concrete  foundation,  with 
natural  stone  or  concrete  curb  to  the  amount 
of  7.000  lin.  ft.  A  grout  filler  will  be  used. 
W.  H.  Linton  is  Director  of  Public  Service 
and  City  Engineer.  W.  A.  Root  is  City  Clerk. 
Plans  were  recently  prepared  by  Smith  6i 
Boulay  of  Toledo,  O.,  for  the  construction  of 
approximately  $150,000  worth  of  street  paving 
in  Sidney,  O.,  in  the  spring.  Bids  will  be  re- 
ceived on  four  different  kinds  of  pavement 
D.  H.  Warner  is  Director  of  Public  Service. 

No  plans  or  surveys  have  as  yet  been  made 
by  County  Engineer  G.  S.  Wilhelmi,  Ports- 
mouth, O.,  for  the  proposed  road  work  for 
which  bonds  to  the  amount  of  $100,000  were 
voted  some  time  ago.  The  proceeds  of  the 
bond  issue  are  not  yet  available  for  this  work 
and  nothing  definite  will  be  done  until  that 
time.     T.   C.    Patterson   is   .Auditor   of    Scioto 


County. 


Oregon. 


®The  City  Council  of  Portland,  Ore.,  on 
Dec.  8  awarded  the  following  contracts  for 
street  improvements :  East  Glisan  St.,  from 
East  82nd  to  East  92nd :  grading  and  concrete 
curbs  and  walks— Stevens  &  White.  $8,086. 
East  .35th  from  Holgate  to  Princeton  :  grading 
and  concrete  curbs  and  walks — Jeffery  &  Buf- 
ton,  $2,750.  \'incent  St.,  from  Willamette  to 
Portland  Blvd. :  grading  and  concrete  curbs 
and  walks— L.  D.  Jackson.  $3,320.  Eist  40tl, 
St.,  from  Everard  to  Tallman :  grading  and 
concrete  curbs  and  walks — Joplin  &  Weeks. 
$3,469.  Terrace  road  from  Spring  to  Patton 
Sts. :  retaining  wall  and  concrete  pavement — 
Kibbe-Welton  Co.,  $.30,784.  East  17th  St , 
from  Fast  Taylor  to  Browne's  .\ddition : 
.■\sphalt  pavement — Barber  .\sphalt  Paving 
Co..  $905.  Fast  19th  St..  from  Broadwav  to 
Multnomah:  gravel  bitulithic — Warren  Con 
struction  Co.,  $5,717.  Pre?cott  St.  district; 
gravel  bitulithic — Barber  .Asphalt  Paving  Co.. 
$18,137.  Harrison  St.  district :  retaining  wall 
and  concrete  pavement — E.  J.  Currigan  &  Co.. 
$13  370. 

®The  City  Council  of  Lebanon,  Ore.,  has 
awarded  the  contract  for  the  paving  of  12 
blocks  of  the  business  section  of  the  city  to 
the  Federal  Construction  Co.,  at  $2.05  a  sq.  yd. 
The  contract  calls  for  gravel  bitulithic  at  $1.75 
a  sq.  yd. 

The  Department  of  .Agriculture  has  set 
aside  $6,000  of  the  regular  permanent  roid  im- 
provement fund  for  the  .Ashland  road  within 
the  Crater  \ati'in:il  Fcirc^t  of  Oregon. 

Pennsylvania. 

®The  Supervisors  of  Hazle  Township,  Lu- 
zerne County,  Pa.,  have  awarded  the  cour 
tract  for  the  working  of  the  roads  in. that 
township  to  .Abner  Smith.  This  township  ha>- 
nearly  43  miles  of  roads,  of  which  0%  mile'^ 
are  state  highways,  and  the  other  30  miles  will 
be  repaired  and  improved  at  the  expense  ot 
the  coal  companies.  The  contractor  has  filed 
a  bond  in  the  sum  of  $21,500.  .    . 

®The  Supervisors  of  Foster  Township,  .Lu- 
zerne County,  Pa.,  have  awarded  the  contract 
for  working  the  roads  in  tliat  townslup.  to 
Owen  Moyer.  This  township  has  over  -52  miles 
of  highwavs  that  will  be  repaired  and.  main- 
tained. The  contractor  has  filed  a  bond  in 
the  sum  -of  $26,000. 

©The  Lumhertoti  Township  Committee. 
Mount  Holly,  Pa.,  has  awarded  the  contract 
for  the  construction  of  a  shell  road  between 
Lumberton  and  Mount  Holly,  a  distance  of 
about  1%  miles,  to  N.  Fckard  .Austin,  of  Lum- 


•?•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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berton  Township,  at  $5,84G.  Joseph  Devlin 
of  Philadelphia,  bid  $0,225  on  the  work. 

®Field,  Barker  &  Underwood,  of  Philadel- 
phia, Pa,,  have  been  awarded  the  contract  for 
the  new  state  road  work  in  Moreland  Town- 
ship, Montgomery  County. 

®The  State  Highway  Department.  Harris- 
burg,  Pa.,  has  awarded  the  contract  for  the 
construction  of  14,517  ft.  of  new  road  in  Mont- 
gomery County  to  Field.  Baker  &  Underwood 
of  Philadelphia,  at  $50,719. 

The  Bureau  of  Highways  and  Street  Clean- 
ing, Department  of  Public  Works.  Philadel- 
phia. Pa.,  is  preparing  specifications  for  the 
continuation  work  on  the  Northeast  Blvd.  and 
League  Island  Park.  From  present  indications 
this  work  will  be  advertised  some  time  the 
latter  part  of  this  month.  W.  H.  Connel!  is 
Chief  of  the  Bureau. 

Tennessee. 

The  city  of  Bristol,  Tenn.,  has  $35,000  avail- 
able for  street  work  next  year.  The  work  will 
be  done  by  day  labor.  S.  G.  Keller  is  chairman 
of  the  street  committee. 

Texas. 

^•Bids  will  be  received  until  5  p.  m.,  Dec. 
31,  by  H.  S.  Rice,  City  Secretary,  Marshall, 
Texas,  for  the  construction  of  approximately 
9,000  sq.  yds.  of  pavement.  Bids  to  cover 
pavement  with  concrete,  asphalt  macadam  and 
plain  macadam,  in  accordance  with  the  plans 
and  specifications  on  file  in  the  office  of  the 
City  Secretary  and  in  the  office  of  E.  L.  Dal- 
ton.  Consulting  Engineer,  Murphy  Bldg.,  Dal- 
las, Te.xas.  the  city  reserving  the  right  to  re- 
ject any  and  all  bids.  Copies  of  the  specifica- 
tions and  forms  of  the  proposal  will  be  fur- 
nished by  the  City  Secretary  upon  the  payment 
of  $3  to  cover  cost. 

The  committee  having  in  charge  the  build- 
ilig  of  $100,000  worth  of  good  roads  in  Smith- 
yille  Precinct  of  Bastrop  County,  Tex.,  has 
retained  Abney  &  Mitchell  of  Eagle  Lake, 
Tex.,  to  make  surveys  for  the  work.  Surveys 
will  be  started  Jan.  1.  Bastrop  is  the  county 
seat. 

The  City  Council  of  San  Angelo,  Tex.,  J.  J. 
Goodfellow,  City  Engineer,  on  Dec.  9,  instruct- 
ed the  city  engineer  and  street  committee  to 
select  one  or  more  kinds  of  pavements  for 
paving  of  residence  streets,  and  prepare  plans 
and  specifications  for  same.  Bids  will  be 
asked  for  the  paving  of  approximately  40,000 
sq.  yds.  of  residence  streets. 

®The  Board  of  Municipal  Commissioners, 
Dallas,  Tex.,  on  Dec.  9,  awarded  the  con- 
tracts for  the  paving  of  Carroll  Ave.  and 
Germania  St.,  from  Swiss  to  Ross  Aves.,  with 
Bermudez  concrete  and  asphalt  concrete,  re- 
spectively. Carroll  Ave.  will  be  paved  by  the 
Roach-Manigan  Co.,  N.  Memphis  Savings 
Bank  Bldg.,  Memphis,  Tenn.,  at  $1.97  per  sq. 


yd.,  or  $17,695  total  cost.  Germania  St  will 
be  paved  by  the  Texas  Bitulilhic  Co.  Union 
Nat.  Bank  Bldg.,  Houston,  at  $2.30  per  so 
yd.,  or  $13,587  total  cost. 

The  City  Commissioners  of  Dallas,  Tex., 
have  adopted  the  recommendation  of  Com- 
missioner J.  E.  Lee  for  the  laying  of  bitulithic 
pavement  on  San  Jacinto  St.,  between  Akard 
and  Germania  Sts.  The  pavement  will  cost 
$2.30  per  sq.  yd. 

Civil  Engineer  J.  Gibbons  Browne  of  Hous- 
ton, Tex.,  is  preparing  plans  and  specifications 
for  the  construction  of  a  system  of  macadam 
roads  for  Grimes  County,  Tex.,  to  be  built 
from  the  proceeds  of  the  recent  $125,000  good 
roads  bond  issue.  Mr.  Browne  will  also  su- 
pervise the  construction  of  the  roads.  Ander- 
son is  the  county  seat  of  Grimes  County. 

The  City  Council  of  El  Paso,  Tex.,  has  or- 
dered 14  streets  and  two  alleys  paved ;  the  ap- 
proximate cost  will  be  about  $200,000.  W.  S. 
Clayton  is  official  in  charge  of  streets. 

The  citizens  of  Greenville.  Tex.,  on  Dec.  9. 
voted  the  issuance  of  bonds  to  the  amount  of 
$75,000  for  the  paving  of  additional  city 
streets.  The  City  Council  contemplates  ex- 
pending about  $225,000  for  paving  work  dur- 
ing the  coming  year.  A.  L.  Donaldson  is  City 
Engineer. 

Washington. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
20,  by  Board  of  Public  Works,  Seattle,  Wash., 
for  grading,  etc.,  of  9th  Ave.  N.  W.  et  al.; 
grading,  etc.,  of  Shilshole  Ave.  et  al. ;  sewers 
on  Burke  Ave.  et  al. ;  water  mains  on  Alki 
Ave.  and  grading,  etc.,  of  E%  of  36th  Ave.  W. 
et  al. 

©The  Board  of  Public  Works  of  Seattle, 
Wash.,  has  awarded  the  contract  for  the  pav- 
ing of  Bella  Vista  Ave.,  et  al.,  to  P.  J.  Mc- 
Hugh,  of  that  city,  at  $15,199.  Other  con- 
tracts awarded  were;  For  the  paving  of 
Shoreland  Drive  and  McCIellan  St.,  to  P.  J. 
McHugh,  at  $5,734,  and  for  planking  Com- 
modore Way,  et  al.,  to  T.  Hansen,  of  that  city, 
at  .$7,026. 

®K.  Saucet,  of  Bellingham,  Wash.,  has  been 
awarded  the  contract  in  that  city  for  the  pav- 
ing of  C  St.,  at  $3,712,  for  paving  of  Dock 
St..  at  $3,574.  and  for  paving  Central  Ave.,  at 
$6,435. 

®The  Warren  Construction  Co.,  Oriental 
Bldg.,  Seattle,  Wash.,  has  been  awarded  the 
contract  for  the  construction  of  about  15  miles 
of  street  pavement  in  Bay  Ocean.  Wash. 

Following  bids  were  received  by  the  Board 
of  Public  Works  of  Seattle,  Wash.,  on  Dec. 
6,  for  the  paving  of  Fifth  Ave.  et  a!.:  J.  J. 
McHugh.  $85,414;  Stillwell  Bros.,  $100,226;  T. 
Rvan  &  Co.,  $78,961 ;  Combs  Construction  Co., 
$8'9.31S:  Sloane  Bros.,  $81,008;  Krogh  &  Jes- 
sen.  $87,014;  McGuire  &  Moon,  $77,943;  D.  H. 
Traphagen,    $81,705;    A.    Dcfiong,   $79,916;    F. 


McLellan.  301  Globe  Blk..  Seattle,  $74,723. 

Following  bids  wit-  r..  ..,,.,4  i ,  ,i  _  u  ..  .^ 
of   Public  Works  . 

6,  for  the  grading  .  ^ 

for  bid  on  bulkhead  witi 
head   with  old   rail.    <i  \ 

14)  ■.. 

&\\ 

502,  u..  .  .,,  , 

(2)   $1'J2,4W; 

Hot  &  Jcffery, 

$203,318,    and    (4;    ■ 

(1)  $149,588;   (2)  S 

(i)  $168,683.    Internaii^iiu;  L. 

$149,436;   (2>  $149,181;   (3>   «. 

$150,480. 

County  Engineer  McCan  has  completed  plans 
for  Road   No.  4,   Pullmap    v*.  ..'.       .,,  i    w.  .a 
No.  5,  Rosalia,  Wash.     1 
Commissioners,  Colfax,   \ 
for  bids  on  the  work. 

Plans  and  specifications  have  b^en   submit- 
ted to  the  Board  of  Public  W 
Wash.,  for  the  grading,  etc.,  c' 
et  al.,  at  an  estimated  cost  of  i 
paving  of  Pine  St.  et  al.,  at  a: 

of  $63,000;   for  paving  alley  -1 

Denny's   Addition,    at    an    estimated    cost    oi 

$3,200;  for  grading  .Vvalon  Way  et  a!,  rit  an 

estimated   cost    of   $32,000,    and    t 

First  Ave.  N.  W.  et  al.,  at  an  est; 

of  $43,000.    A.  L.  Walters  is  superiniinlcrit  oi 

streets  and   sewers. 

Wisconsin. 

Road  Commissioner  Joseph  Caffrev.  of   St 
Croi.x  County,  Wis.,  has  outlined  a  •..' 
campaign  for  that  county  which  ha- 
vided   for  bv  the  C 
$11,060  has  'been  a; 
to  include  the  folio.'.  .;.^ 
cry,  $3,700;  for  highway 
ments,  $3,585;  for  new  h: 
son  is  the  county  seat. 

The  Langlade  County  Board,  Antigo.  Wis., 
has  appropriated  $lo,OuO  for  the  construction 
of  good  roads. 

A  new  highway  is  to  be  built  in  the  town  of 
Fifield,  Price  County,  Wis.  D.  A.  Young  is 
Town  Clerk. 

The  Board  of  Public  Works  of  Beaver 
Dam,  Wis.,  has  adopted  a  resolution  calling 
for  the  issuing  of  street  improvement  bonds 
to  the  sum  of  $25,0tK)  for  the  coming  year. 

Canada. 

It    is    reported    that    the   citizens      •'    \'.in- 
couvcr,  B.  C,  on  Dec.  5,  voted  in  f.. 
issuance  of  bonds  to  the  amount  of  .^ 
the  construction   of     small  parks  aiiU     i>Uy- 
grounds. 

The  Park  Board  of  Vancouver.  B.  C.  has 
authorized  an  expenditure  of  $1,500  for  work 
on  the  pipe  line  road. 
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Arkansas. 

•J«Bids  will  be  received  until  Dec.  28,  by 
Isaac  McCIellan,  Grant  County  Judge,  Sheri- 
dan, Ark.,  it  is  reported,  for  the  construction 
of  the  proposed  bridge  over  the  Saline  River 
at  Prattsville.  A  certified  check  for  $500  must 
be  filed  with  each  bid. 

California. 

The  Board  of  Fresno  County  Supervisors, 
Fresno,  Cal.,  has  approved  plans  and  specifica- 
tions for  the  construction  of  a  reinforced  con- 
crete bridge  over  Dry  Creek  at  Kearney 
Boulevard,  a  mile  and  a  half  from  the  city 
limits  of  Fresno.  The  new  bridge  will  replace 
the  old  wooden  structure  at  that  point. 
Colorado. 

®The  Bullen  Bridge  Co.,  according  to  ad- 
vices from  Pueblo,  Colo.,  has  been  awarded 
the  contract  for  the  construction  of  a  bridge 
over  the  Arkansas  River  at  Avondale,  15  miles 
east  of   that  city.    The   new   structure   which 


will  be  of  steel  and  concrete  will  cost  about 
$25,000. 

The  Colorado  &  Southern  Ry.  will  at  once 
rebuild  the  bridge  on  its  line  between  Trinidad 
and  Bowen,  Colo.,  which  was  recently  de- 
stroyed by  fire. 

The  Mayor  of  Denver,  Colo.,  has  approved 
the  construction  of  the  proposed  Colfax  Ave. 
viaduct,  and  will  urge  an  immediate  start  on 
tlie  improvement. 

Connecticut. 

Edward  Clark,  borint;  contractor,  has  com- 
pleted soundings  for  the  location  of  the  piers 
for  the  proposed  brid.ge  over  the  river  at 
South  Norwalk,  Conn.  Plans  for  the  structure 
will  be  revised  and  it  is  believed  work  will 
be  started  shortly.  Samuel  W.  Hoyt.  Jr..  is 
City  Engineer  and  1.  J.  Ciineo  is  City  Clerk; 

Engineers  of  New  York,  New  Haven  & 
Hartford  Ry.  are  making  surveys  for  the 
construction  of  a  sicci  foot  bridge  over  the 
tracks  at  State  St.  nea-  the  Union  Station,  New 


London,  Conn.    Work  will  not  be  started  on 

the  structr-    '    ■    - ■ ' 

The  Br. 

pointed   a   ^    
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Clear  water  bridge.  Bonds  amounting  to  $35,- 
000  have  been  voted  and  the  citizens  through 
the  Commercial  Club  will  pay  the  balance. 

Illinois. 

^Bids  will  be  received  up  to  11  a.  m., 
Dec.  28,  1912,  at  the  bridge  site,  between 
section  14,  Cooperstown  Township,  Brown 
County,  and  section  14,  Woodstock  Town- 
ship, Schuyler  County,  for  one  steel  bridge 
on  old  stone  foundations.  Isaac  Lewis, 
County  Clerk,  Rushville,  111.  Star  bridge: 
Span  147  ft.,  roadway  16  ft.,  floor  reinforced 
concrete.  Old  abutments  to  be  repointed 
and  capped  with  concrete.  Nearest  rail- 
road station  Rushville,  about  11  miles.  It 
is  reported  that  gravel  for  the  concrete  can 
be  delivered  at  bridge  site  by  water  from 
Beardstown  for  about  $1,75  per  cu.  yd. 
Quality  not  known.  Engineer's  estimate 
$4,600.  Work  to  be  completed  on  or  be- 
fore Sept.  1,  1913.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission,  which  may 
be  seen  at  the  Town  Clerk's  office  or  may 
be  obtained  upon  application  in  writing 
from  the  Illinois  Highway  Commission, 
Springfield,    111. 

®The  contract  for  constructing  the  sub- 
structure of  the  Chicago  .\ve.  bridge  over 
the  Chicago  river  at  Chicago  has  been 
awarded  to  the  Byrne  Bros.'  Dredging  & 
Engineering  Co.,  72  W.  .^dams  St.,  Chi- 
cago, bv  L.  E.  McGann,  Commissioner  of 
Public    Works.     Contract   price   $105,346. 

®The  following  contracts  were  recently  let 
by  the  Peoria  County  Road  &  Bridge  Com- 
mittee Secretary.  109  Edna  Ave..  Peoria,  111.. 
for  the  construction  of  bridges:  Town  of 
Hollis  bridge,  let  Dec.  4  to  Schmitt  Construc- 
tion Co.,  Peoria,  HI.,  at  $1,152;  town  of  Hollis 
bridge  let  Dec.  4  to  E.  Cooney,  Tremont,  111., 
at  $1,688:  town  of  Peoria  bridge  let  Dec.  5  to 
Schmitt  Construction  Co.,  at  $1,975;  town  of 
Richwoods  bridge  let  Dec.  5  to  Miller  Bros., 
Peoria,  III.,  at  $2.»?00 ;  town  of  Rosefield  bridge 
let  Dec.  6  to  Burnhani  &  Ives,  Bloomington, 
111.,  at  $2,4.5o:  town  of  Jubilee  bridge  let  Dec. 
6  to  W.  Drinnen  &  Son,  Galesburg,  111.,  at 
$2,995. 

®The  Decatur  Bridge  Co..  Decatur,  111.,  has 
been  awarded  the  contract  for  the  rehabilita- 
tion of  the  large  bridge  at  Dahinda  in  Persifer 
Township,  Knox  County,  111.  The  contract 
price  was  $4,.540.  The  contract  for  the  con- 
struction of  a  bridge  at  the  corners  of  Truro, 
Persifer,  Elba  and  Haw  Creek  ToSvnships 
was  let  to  Drinnin  &  Son  at  $2,665. 

The  Illinois  Board  of  Railroad  and  Ware- 
house Commissioners,  Springfield,  111.,  has 
allowed  the  petition  of  the  city  of  St.  Louis 
for  permission  to  construct  the  approach  to 
the  new  free  bridge  over  and  above  the  tracks 
of  a  number  of  railroads  in  East  St.  Louis. 
111.  The  roads  which  the  bridge  approach  will 
span  are:  Illinois  Transfer  Railway;  Mobile 
&  Ohio;  East  St.  Louis,  Columbia  &  Western; 
Belleville  &  Southern ;  East  St.  Louis  & 
Carondolet  Southern  Railway ;  East  St.  Louis 
Connecting  Railway ;  the  Illinois  Central. 

The  Elgin,  Joliet  &  Eastern  Ry.  Co.  has 
filed  a  petition  with  the  city  council  of  Joliet, 
III.,  asking  permission  to  construct  a  foot 
bridge  over  its  tracks  at  the  eastern  end  of 
Meeker  Ave.  Arthur  Montzheimer,  Joliet, 
111.,  is  Chief  Engineer  of  the  company. 

Advices  from  Warsaw,  111.,  state  that  R.  O. 
Marsh  of  the  Hamilton.  Warsaw  &  Keokuk 
Bridge  Co.,  has  engaged  the  Strauss  Bascule 
Bridge  Co.  of  Chicago.  111.,  to  prepare  de- 
■designs  and  estimates  for  the  proposed  bridge 
spanning  the  Mississippi  River  a  little  north 
of  Warsaw  and  touching  the  Iowa  Shore 
above  the  mouth  of  the  Des  Moines  River. 

The  Chicago  &  Northwestern  Railroad  is 
to  start  work  at  once  replacing  the  old  wooden 
viaduct  over  the  tracks  of  the  .A.urora.  Elgin 
&  Chicago  tracks  west  of  the  Fox  River  at 
Geneva,  111.,  with  a  new  steel  structure.  W.  C. 
Armstrong,  Chicago,  111.,  is  Engineer  of 
Bridges. 


Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan.  8, 
by  the  Board  of  Noble  County  Commission- 
ers, at  the  office  of  J.  C.  Kimmell,  County 
Auditor,  Albion,  Ind.,  for  the  construction  of 
a  90-foot  concrete  arch  bridge  across  the  Elk- 
hart river  at  Cavin  St.,  in  the  city  of  Ligonier, 
Ind.  Also  to  furnish  the  material  and  lay  a 
floor  on  the  Rochester  river  bridge.  Bids  will 
be  received  for  oak  flooring,  also  for  creodone 
plank  flooring. 

(©The  Vincennes  Bridge  Co.,  Vincennes, 
Ind.,  has  been  awarded  a  contract  at  $2,198  for 
the  reconstruction  of  the  concrete  bridge  over 
Kelso  Creek  at  Smith  St.  in  Vincennes. 

The  Posey  County  Council,  Mt.  Vernon, 
Ind.,  has  appropriated  $9,800  for  the  construc- 
tion of  bridges.  Of  this  sum  $7,200  will  be 
for  the  bridge  on  Big  Creek,  $250  for  the 
Elpers  Bridge  in  Smith  Township  and  $700 
for  the  extension  of  the  Ford  Slough  Bridge. 

The  Marion  County  Board  of  Commission- 
ers, Indianapolis,  Ind.,  and  the  Board  of  Park 
Commissioners  of  Indianapolis,  Ind.,  have  ap- 
proved plans  for  the  construction  of  the 
bridge  to  be  erected  over  Crooked  Creek  in 
West  Riverside  drive  at  a  cost  of  $20,000.  The 
structure  will  be  140  ft.  long  with  a  70-ft.  span 
and  will  be  of  concrete  veneered  with  Bedford 
stone.  The  county  and  the  Board  of  Park 
Commissioners  will  each  pay  one-half  the 
cost. 

Iowa. 

A  resolution  has  been  adopted  by  the  Board 
of  County  Supervisors,  Clinton,  la.,  ordering 
that  bids  be  adveritsed  for  shortly  for  bridge 
material  to  be  needed  by  the  county  during 
the  year  beginning  Jan.  1,  191.3. 
Kansas. 

4»Bids  will  be  received  until  noon,  Dec.  27, 
by  Jackson  County  Clerk,  W.  H.  Webster, 
Holton,  Kan.,  for  material  and  for  the  con- 
struction including  transportation  of  material 
for  each  bridge  from  nearest  railway  station 
and  for  both  material  and  construction  in- 
cluding transportation  o'f  the  following  bridge 
work :  No.  l^Bridge  between  section  20  and 
29-9-13,  110  ft.  span;  No.  2— Bridge  between 
section  2  and  11-7-1.5,  90  ft.  span;  No.  3 — 
Bridge  between  section  5  and  8-7-16,  59  ft. 
span;  No.  4 — Bridge  between  section  11  and 
12-5-15.  59  ft.  span;  No.  6— Bridge  on  North 
line  section  3-7-13.  80  ft.  span.  Plans  and 
specifications  are  now  on  file  in  the  County 
Clerk's  office. 

The  Commissioners  of  Wyandotte  County, 
Kansas  City,  Kan.,  have  adopted  plans  for  the 
construction  of  the  highline  bridge  over  the 
Kaw  River  at  the  site  of  the  present  East 
Kansas  Ave.  bridge.  The  structure,  which 
constitute  the  Kansas  section  of  the  23d  St. 
viaduct  of  Kansas  City.  Mo.,  will  be  of  rein- 
forced concrete.  The  bridge  will  cost  about 
$150,000  and  will  be  1,561  ft.  long.  Before  the 
contract  can  be  let  for  the  wgrk  the  plans 
must  be  approved  by  the  Kaw  Valley  Drainage 
Board  and  the  U.  S.  War  Department. 
Kentucky. 

®The  contract  for  the  construction  of  the 
new  bridge  over  the  Cumberland  River  at 
Pineville,  Ky.,  has  been  awarded  to  the 
Roanoke  Bridge  Co..  Roanoke,  Va.,  at  about 
$15,000.  The  new  structure  will  give  access  to 
the  site  of  the  proposed  new  L.  &  N.  passenger 
depot. 

Massachusetts. 

The  Springfield  Street  Railway  Co.  has  filed 
a  petition  with  the  Commissioners  of  Hamden 
County,  Springfield,  Mass.,  for  permission  to 
rebuild  the  bridge  over  the  tracks  of  the 
Boston  &  .\lbany  R.  R.  on  St.  James  Ave., 
making  the  structure  capable  of  carrying  trol- 
ley cars.  Plans  for  the  improvements  were 
filed  with  the  petition,  H.  C.  Page,  Worcester, 
Mass.,  is  the  Vice  President  and  General  Man- 
ager, of  the  railway. 

Michigan. 

The  Grandville  Ave.  Improvement  .\ssocia- 
tion,  Anthony  J.  Pauels.  President.  Grand 
Rapids,   Mich.,   favor  the  elevation  of  tracks 


through  the  city  to  eliminate  the  grade  cross- 
ings instead  of  the  viaduct  plans  which  would 
necessitate  closing  Williams,  Goodrich  and 
Bartlett  Sts. 

Minnesota. 

•|«Bids  will  be  received  until  1  p.  m.,  Jan. 
8,  by  Board  of  Bennington  County  Com- 
missioners, Thief  River  Falls,  Minn.,  for 
the  construction  of  a  steel  bridge  over 
Thief  River  in  the  city  of  Thief  River 
Falls.  Bids  to  be  accompanied  by  plans 
and  specifications,  and  may  be  for  one 
span  of  120  ft,  with  earth  fill,  or  for  two 
spans  of  approximately  100  ft.  each;  18  ft. 
roadway  of  concrete  or  creosoted  blocks. 
A  certified  check  for  5  per  cent  of  the 
amount  bid  must  accompany  each  bid.  A. 
H.  Fasel  is  County  Auditor. 

At  a  conference  with  the  City  Engineer, 
John  Wilson,  and  the  city  Commission  of 
Duluth,  Minn.,  representatives  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  Ry.  have 
agreed  to  construct  a  subway  at  West  Third 
St.,  to  widen  the  opening  of  West  Ninth  St., 
on  the  new  line  to  the  Northern  Pacific  Ore 
dock.  Plans  have  been  prepared  to  erect  a 
steel  span  without  a  bent  at  West  Fourth  St. 

Mississippi. 

^Bids  will  be  received  until  Jan.  6  by 
Board  of  Simpson  County,  Mendenhall, 
Miss,  it  is  said,  for  the  construction  of  two 
steel  bridges. 

•I«Bids  will  be  received  until  1  p.  m.,  Jan. 
4,  by  the  O.  C.  Auto.  Bridge  Co.,  at  the 
office  of  R.  L.  GofF,  Engineer,  Ocean  City, 
N.  J.,  for  the  construction  of  a  trestle  high- 
way bridge  and  roadway  from  Ocean  City 
to  Somers  Point;  N.  J.  (excluding  draws). 
The  trestle  will  be  approximately  6,000  ft. 
long  and  the  fil!ed-in  road  4.600  ft.  long. 
Specifications  may  be  obtained  at  a  cost 
of  $10. 

The  Board  of  Forrest  County  Supervisors, 
Hattiesburg,  Miss.,  has  approved  specifications 
for  the  construction  of  four  steel  bridges. 
Contracts  for  the  work  will  be  let  during 
January. 

Missouri. 

®The  contract  for  widening  the  steel  super- 
structure and  the  approach  of  the  Main  St. 
viaduct  has  been  awarded  bv  the  Board  of 
Public  Works.  Kansas  City,  Mo.,  to  the  Mid- 
land Bridge  Co.,  .504  Mid'land  Bldg.,  Kansas 
City,  Mo.,  at  $.52,948.  Bids  for  the  work  were 
opened  Dec.  10. 

Plans  and  specifications  are  being  prepared 
by  John  Ray,  County  Engineer.  Albany,  Mo., 
for  the  construction  of  the  Gale  Ford  bridge 
in  Gentry  County. 

An  election  will  be  held  Jan.  7  in  Kansas 
City,  Mo.,  at  which  a  proposition  to  spend 
$750,000  for  the  design,  construction,  equip- 
ment, improvement  or  extension  of  bridges, 
viaducts  and  approaches  thereto,  will  be  voted 
upon. 

Nebraska. 

•J«Bids  will  be  received  until  noon,  Jan.  14, 
by  H.  F.  Chapin,  County  of  York  Clerk, 
York.  Nebr.,  for  the  construction  of  steel  and 
wooden  bridges  that  may  be  built  in  the 
County  of  York.  Nebraska,  for  the  year  1913. 
.Ml  bids  to  be  in  accordance  with  plans  and 
specifications  adopted  by  the  Board  of  Super- 
visors and  now  on  file  in  the  office  of  the 
County  Clerk  and  accompanied  by  a  certified 
check  for  $500.  made  payable  to  the  order 
of  the  County  Clerk,  which  sum  shall  be  for- 
feited in  case  contract  is  not  executed  where 
award  is  made. 

•{•Bids  will  be  received  until  noon,  Jan.  14, 
by  Bert  A.  Lynn,  Fillmore  County  Clerk, 
Geneva.  Nebr.,  for  furnishing  all  material  and 
erection  of  all  county  bridges,  both  bent  and 
pile,  steel  and  wooden,  required  by  Fillmore 
county  during  the  twelve  months  beginning 
from  date  of  letting,  January  14,  1913.  All 
bids  for  new  work  shall  be  by  the  lineal  foot 
and  shall  be  made  in  accordance  with  the  plans 
and  specifications  now  on  file  in  the  office  of 
the  county  clerk  of  said  Fillmore  county.  All 
bids    must    be    accompanied    with    a    certified 


•f-  indicates  work  now  open  for  Wds.    ®  indicates  a  contract  let  recently. 
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proper 


check   of   $.500   that    if    awarded    the   contract 
bidder    will    enter    into    contract    with 
bond  as  required  by  law. 

®H.  T.  Ward  &  Co.,  Tecumseh,  Nebr.,  have 
secured  the  contract  for  the  construction  of 
all  bridges  in  Pawnee  County  during  the  ensu- 
ing year. 

The  N.  P.  Dodge  Co.,  Omaha,  Nebr.,  has 
employed  H.  H.  Tracy,  City  Engineer,  Nor- 
folk, Nebr.,  to  prepare  plans  for  the  construc- 
tion of  a  ISO-ft.  bridge  over  the  Elkhorn  River 
south  of  South  Norfolk. 

Work  is  to  be  started  at  once,  according  to 
advices  from  Omaha,  Nebr.,  on  the  3W-it. 
steel  bridge  over  the  Elkhorn  River  at  Elk 
City,  replacing  the  wooden  structure  carried 
out  by  high  water  in  the  spring.  A.  C.  Harte 
is  Chairm,-in  of  the  Roads  and  Bridge  Com- 
mittee of  the  County  Commissioners,  Omaha 
Nebr. 

New  Jersey. 

•I«Bids  will  ber-received  until  2  p.  m.,  Jan.  2, 
by  Board  of  Chosen  Freeholders,  County  Rec- 
ord Bldg.,  New  Brunswick,  N.  J.,  for  con- 
structing a  concrete  and  steel  bridge  over 
Herds'  Brook,  Amboy  Ave.,  Woodbridge 
Township,  Middlesex  County,  N.  J.  Plans  and 
specifications  are  on  file  at  the  office  of  Alvin 
B.  Fox,  Perth  Amboy,  N.  J.,  and  at  the  office 
of  Thomas  H.  Hagerty,  New  Brunswick,  N.  J. 
E^ch  bid  must  be  accompanied  by  a  certified 
check  in  the  amount  of  $200  payable  to  the 
order  of  Thomas  H.  Hagerty. 

^Bids  will  be  received  until  2  p.  m., 
Jan.  2,  by  Board  of  Chosen  Freeholders, 
County  Record  bldg..  New  Brunswick,  N. 
J.,  for  building  a  concrete  and  steel  bridge 
over  the  south  branch  of  the  Rahway  River 
on  the  Melno  Park-Tselin  road,  Middlesex 
County,  according  to  plans  and  specifica- 
tions on  file  at  the  office  of  Alvin  B.  Fox, 
Perth  Amboy,  N.  J,,  and  at  the  office  of 
Thos.  H.  Hagerty,  New  Brunswick,  N.  J. 
Each  bid  must  be  accompanied  by  a  certi- 
fied check  in  the  amount  of  $200,  payable 
to  the  order  of  Thos.   H.  Hagerty. 

The  Bridge  Committee  of  the  County  of 
Bergen  Freeholders,  Hackensack,  N.  J.,  received 
the  following  bids  for  the  construction  of  the 
proposed  bascule  bridge  at  Riveredge :  W.  G. 
Broadhurst,  $19,275;  F.  W.  Schwiess,  Jr., 
$19,970. 

New  York. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
27,  by  town  superintendents  of  Schroeppel  and 
Lysander  at  the  office  of  Town  Clerk,  Phoenix, 
N.  Y.,  for  the  construction  of  the  super- 
structures of  six  spans  of  reinforced  con- 
crete bridge  over  the  Oswego  River  at  that 
place,  including  the  removal  of  the  old  bridge 
and  construction  of.  a  temporary  bridge.  The 
contract  for  the  state's  portion  of  this  bridge 
was  let,  as  mentioned  in  our  last  issue,  to 
Barral'-''  ■'-  Ingersoll,  Powers  Bldg.,  Roch- 
ester,  N.  Y. 

®The  contract  for  the  construction  of  the 
bridge  over  the  Canal  at  Matthews  Ave.,  Sol- 
vav  Village,  N.  Y.,  has  been  let  by  the  State 
Department  of  Public  Works  to  F.  R.  Born- 
horst  and  I  R.  Miller,  .507  S.  Clinton  St., 
Syracuse,  N.  Y.,  $4,624.  Bids  for  the  work 
were  opened  Dec.  5. 

®Lathrop,  Shea  &  Henwood  Co.,  Buffalo, 
N.  Y.,  and  Scranton,  Pa.,  have  been  awarded 
a  contract  for  the  construction  of  a  trestle 
bridge  over  Crowe  Pond  in  the  town  of  York- 
town,  Westchester  County. 

Plans  are  now  under  way  by  the  New  York 
Central  Railroad  to  reinforce  two  of  the 
company's  bridges  over  the  Erie  Canal  between 
Rochester  and  Charlotte,  N.  Y.,  to  provide 
for  the  increasing  weight  of  the  rolling  stock. 

The  West  Shore  Railroad  (New  York  Cen- 
tral) has  reached  an  agreement  with  the 
village  trustees  and  the  town  board,  Ilion, 
N.  Y.,  in  regard  to  the  construction  of  the 
proposed  concrete  bridge  over  the  tracks  at 
West  Main  St.  The  structure  will  cost  $(),000, 
of  which  the  city  will  pay  $1,2-51.  The  com- 
pany will  also  construct  a  bridge  over  Fulmer 
Creek  at  Mohawk. 


Ohio. 

4'l''i(ls  will  be  received  until  11  a.  m., 
Jan.  15,  by  Board  of  Cuyahoga  County 
Commissioners,  Cleveland,  C,  for  the  con- 
struction of  bridge  work  per  Report  No. 
3062,  sidewalk  and  curb,  South  Rocky  Riv- 
er bridge,  Rockport  township,  in  accord- 
ance with  plans  and  specifications  on  file 
at  the  office  of  Frank  R.  Lander,  County 
Surveyor.  J.  F.  Goldenbogcn  is  Clerk  of 
the   Board. 

®Atwood  &  Patterson  of  Mt.  Pleasant, 
O.,  have  been  awarded  the  contract  by  the 
Board  of  Jeflferson  County  Commission- 
ers, Steubenville,  C,  for  the  necessary  la- 
bor and  material  for  the  construction  of 
the  sub-structure  of  Bridge  No.  IS  in  Knox 
Township  over  Croxton's  Run,  at  $2,307 
Rids  were  opened  Dec.  10  by  Sherman  M 
hloyd.    Deputy    Auditor. 

Pennsylvania. 

®The  .\merican  Bridge  Co.,  Penna  Bldg., 
Philadelphia,  Pa.,  has  been  awarded  the  con- 
tract for  the  construction  of  bridges  on  the 
Belt  Line  Raihvay  connecting  the  steel  plant 
at  Superior,  Wis.,  w^ith  railroads  in  Wisconsin 
and  Minnesota.  The  bridge  contract  includes 
seven  steel  bridges,  four  on  the  Interstate 
transfer  line  and  three  on  the  Spirit  Lake  line. 
The  largest  of  these  bridges  is  the  one  that 
spans  the  Nemadji  River  just  east  of  Saund- 
ers. This  bridge  is  2,440  ft.  long  and  50  ft. 
high. 

®The  contract  for  filling  approaches  to 
Bridge  No.  3  over  Pine  Creek  in  Allegheny 
County,  Pa.,  has  been  awarded  to  R.  S.  Dick- 
son, Sewickley.  Pa.,  at  $G85.  A.  J.  Cunning- 
ham, Pittsburgh,  Pa.,  is  County  Controller. 
Bids  were  opened  Dec.  10. 

©.A-dvices  from  Connellsville,  Pa.,  state  that 
the  West  Virginia  Power  &  Electric  Co.  has 
awarded  a  contract  for  the  construction  of  a 
bridge  over  Ruble's  Run  on  Cheat  River  to 
the  Canton  Bridge  Co.,  Canton.  Ohio. 

At  a  meeting  of  the  Ocean  City  Automobile 
Bridge  Co.,  at  the  office  of  President  Henrv 
D.  Moore,  Philadelphia,  Pa.,  more  than  $75,000 
was  subscribed  toward  the  construction  of  the 
proposed  bridge  across  Great  Egg  Harbor  Bay 
from  Ocean  City  to  Somers  Point.  The  cost 
of  the  structure  is  estimated  at  $200,000.  It  is 
hoped  to  have  the  improvement  completed  bv 
July  1,  1913, 

The  Borough  of  Butler,  Pa.,  will  probably 
take  steps  shortly  toward  the  construction  of 
a  viaduct  over  the  Pittsburgh  &  Western  Ry., 
connecting  the  north  and  south  sides  of  the 
Borough.    H.  O.  Carson  is  City  Engineer. 

A  delegation  representin.g  various  business 
and  other  organizations  in  the  northeast  sec- 
tion of  Philadelphia,  Pa.,  re<-ently  called  upon 
the  Mayor  urging  him  to  influence  the  city 
council  to  appropriate  money  for  the  erection 
of  a  temporary  bridge  over  Tacony  Creek  at 
Rising  Sun  Lane. 

An  ordinance  will  probably  be  introduced 
into  the  City  Council  of  Scranton,  Pa.,  about 
February.  1913.  providing  for  the  cnnslruction 
of  a  viaduct  on  Washburn  St.,  eliminating  the 
Lackawanna  Grade  Crossing.  The  structure 
will  probably  be  built  by  the  D.,  L.  &  W, 
railroad  of  which  A.  E.  Deal,  Hoboken,  N.  J., 
is  Bridge  Engineer. 

Officials  of  the  Central  Railroad  of  New 
Jerjey  and  County  and  City  Solicitors  have 
practically  reached  an  agreement  on  the  site 
for  the  proposed  new  bridge  over  the  tracks 
near  the  Boulevard  at  East  End,  Wilkesbarrc, 
Pa.  The  estimated  cost  of  the  structure  is 
$4,500.  William  Twining,  ]\Iauch  Chunk,  Pa., 
is  Engineer  MaiiiAeuance  of  Way  of  the 
railroad. 

Rhode  Island. 

The  Common  Council,  Woonsocket,  R.  L. 
has  passed  a  resolution  appropriating  $25,000 
for  the  construction  of  the  bridge  over  Har- 
rison Ave.   W.  O.  Park  is  City  Clerk. 

Tennessee. 

®The  contracts  for  the  construction  of  the 
Milligan  College  and  Sinking  Creek  bridges 
at    Hampton.    Carter    County,    Tenn..    to    the 


Converse  Bridge  Co..  ChatUnooga,  i  eiin., 
$1,889.    Bids  were  opened  Dec.  2. 

Texas. 

®Thc  contract  for  the  constniction  of  a 
reinforced  concrete  bridge  over  •  n- 

tonio  River  at  South  .Mamo  St.    .^  .  j, 

Texas,  has  been  awarded  to  Charl-^  ."«  liocn- 
feld  at  $9,8C5. 

.'\dviccs  from  Denison,  T- -  -•  •••  •'•at 
the    stockholders    of    the  .-r 

Bridge  Co.,  which  is  capit:;  i.O 

and  which  will  shortly  file  articles  ot  in- 
corporation, have  decided  to  construct  at 
once  a  modern  steel  bridge  across  the  Red 
River  at  the  site  of  the  old  bridiic  near 
Denison,  which  was  washc-"  ■  '  it  five 
years   ago.     The    new    strr  have 

three  spans,  one  100  ft.  an.  .,o  it.,  in 

length. 

Virginia. 

4«Bids  will  be  received  until  noon.  Dec.  21, 

by    Board    of    Bedford    Cou^'-    '•^ -'-«, 

Bedford  City,  Va.,  for  the  a 

102-ft.    bridge    with    a    12-ii  rr 

Goose  Creek,  near  Hall's  Mill,  s  miles  irom 
Montvale  on  the  Norfolk  &  Western  Ry.  in 
Bedford  County.  The  superstructure  will  be 
of  steel.  The  substructure  of  concrete.  Gravel 
stone  and  sand  may  be  secured  'i  '  "-  rn 
site.    Gravel  used  in  concrete  sul  e 

inspection.    A  certilicd  check  for  i_ e 

filed  with  each  bid.  Plans  and  specilications 
may  be  seen  at  the  office  of  P.  St.  J.  Wilson, 
State  Highway  Commissioner.  Richmond,  Va., 
or  at  the  office  of  the  Cleric  of  the  Circuit 
Court,  Bedford  City,  Va.  Blue  prints  may  be 
secured  of  Childrey-Sunday,  Richmond.  Va.. 
at  a  cost  of  25  cents. 

^Bids  will  be  received  until  noon,  Dec.  21, 
by  Board  of  Bedford  County  Supervisors. 
Bedford  City,  Va.,  for  the  construction  of  a 
188  ft.  bridge  over  Goose  Creek,  2  miles  from 
Irving  on  the  Norfolk  &  Western  Ry ,  near 
Mt.  Zion  Church.  Bedford  County.  The  super- 
structure will  include  one  i^"-fL  standard 
revised  steel  span  and  approach.  The  sub- 
structure will  be  of  concrete.  The  proximity 
of  stone,  gravel  and  sand  convenient.  Gravel 
allowed  in  concrete  subject  to  State  inspection. 
A  certified  check  for  $2.50  must  be  filed  with 
each  bid.  Plans  and  specifications  are  on  file  with 
P.  St.  J.  Wilson,  State  Highway  Commis- 
sioner, Richmond,  Va..  and  at  the  office  of 
Clerk  of  Circuit  Court.  Bedford  City,  Va. 
Blueprints  may  be  secured  of  Childrey-Sunday 
Co.,  Richmond,  Va.,  at  43  cents. 

•J*Bids  will  be  received  until  noon,  Dec.  '23. 
by  Board  of  Southampton  Countj-  Supervis- 
ors, Courtland,  V.i.,  for  the  construction  of  a 
steel  bridge  over  Darden's  Mill  Stream,  2  miles 
from  Story  on  the  Southern  Ry.  in  ?.->uth- 
ampton  County.  The  superstructure  will  be 
64  ft.  3  ins.  long  with  I2-ft  r.i.Kiii  The 
substructure  will  be  of  concre:  c  bids 

asked  on  reinforced  concrete  .i  The 

gravel  allowed  in  concrete  subjevt  to  inspec- 
tion. .A  certified  check  for  $2-V»  must  he  tiled 
with  each  bid.    Specifications  'i 

file  at   the  office  of   P.   St.    '  <- 

Highway    Commissioner.     ■-'  : 

the  office  of  Clerk  of  Cii 
Va.    Blue  prints  may  be  • 
Sundav  Co.,  at  a  cost  of  2t>  cents. 

4»Bids  will  be  received  until  n«vn.  Oec  ?S. 
by  Board  of  Southampd  '  — 

Courtland,  Va.,  for  ihc  .  -' 

bridge  over  Harden 
ampton    county    2    i 

Southern   Rv.    The     ..,  1 

ft.    9   ins.   long   with   a  ■' 

substructure    will    he  <■ 

bids  aski-il  i-n  • 
.•\  i-crti!ii-il  clu 
c.ich   bid.    Tin 

subject  to  insi  >  ' 

may  be  seen  at  m.. 
State  Highway  Cor 
of  the  clerk  of  the 
may    be    obtained 
Richmond.  V.i..  for 

4<Bids  will  I 
bv  Riiaril  of  .'^. 


i-)-StllldA>     Co,, 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Courtland,  Va.,  for  the  construction  of  a  steel 
bridge  over  Three  Creeks  4  miles  from  Joyner, 
on  the  Virginian  Ry.  in  Southampton  County. 
The  superstructure  will  be  328  ft.  long  with 
a  12-ft.  roadway.  The  substructure  will  be  of 
concrete  (alternate  bids  asked  for  reinforced 
concrete  abutments).  Gravel  used  in  concrete 
subject  to  inspection.  A  certified  check  for 
$250  must  be  filed  with  each  bid.  Plans  and 
specifications  may  be  seen  at  the  office  of 
P.  St.  J.  Wilson,  State  Highway  Commissioner 
or  at  the  office  of  the  Clerk  of  the  Circuit 
Court.  Blue  prints  may  be  obtained  at  a  cost 
of  5.5  cents  of  Childrey-Sundav,  Richmond, 
Va. 

•f»Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors, 
Courtland.  Va.,  for  the  construction  of  a 
steel  bridge  over  Bowers  Branch  3  miles  from 
Burdette  on  the  Virginian  Ry.  in  Southamp- 
ton County.  The  superstructure  will  be  52 
ft.  3  ins.  long  with  12-ft.  roadway.  The 
substructure  will  be  of  concrete  (alternate 
bids  asked  for  reinforced  concrete  abutments). 
Gravel  allowed  in  concrete  subject  to  inspec- 
tion. A  certified  check  for  $2-")0  must  be  filed 
with  each  bid.  Plans  and  specifications  may  be 
seen  at  the  office  of  P.  St.  J.  Wilson,  State 
Highway  Commissioner,  Richmond,  Va..  or  at 
the  office  of  Clerk  of  the  Circuit  Court,  Court- 
land,  Va.  Blue  prints  may  be  obtained  at  a 
cost  of  25  cents  from  Childrey-Sunday,  E. 
Main  St.,  Richmond. 

^Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors. 
Courtland,  Va..  for  the  construction  of  a  steel 
bridge  over  Nottoway  River  one-half  mile 
from  Courtland  on  the  Southern  Ry.  The  su- 
perstructure will  be  202  ft.  5  ins.  long  with 
a  12-ft.  roadway.  The  substructure  will  be  of 
steel  and  concrete  (alternate  bids  asked  for 
reinforced  concrete  abutments).  Plans  and 
specifications  may  be  seen  at  the  office  of  P. 
St.  J.  Wilson,  State  Highway  Commissioner, 
Richmond.  Va.,  or  at  the  office  of  the  clerk 
of  the  circuit  court.  Courtland,  Va.  Blue 
prints  may  be  obtained  of  Childrey-Sunday 
Co.,  E.  Main  St.,  Richmond,  Va. 

4«Bids  will  be  received  imtil  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors, 
Courtland,  Va..  for  the  construction  of  a  steel 
bridge  over  Princess  Pond  4  miles  from 
Drewrysville  on  the  Southern  Ry.  in  South- 
ampton County.  The  superstructure  will  be 
67  ft.  long  with  a  12-ft.  roadway.  The  sub- 
structure will  be  of  concrete  (alternate  bids 
received  on  reinforced  abutments).  Gravel  al- 
lowed in  concrete  subject  to  inspection.  Plans 
and  specifications  may  be  seen  at  the  office  of 
P.  St.  J.  Wilson,  Commissioner  of  Highways, 
Richmond,  Va.,  or  at  the  office  of  the  Clerk 
of  the  Circuit  Court.  Courtland,  Va.  Blue 
prints  may  be  secured  at  a  cost  of  27  cents, 
from  Childrey-Sunday  Co.,  E.  Main  St.,  Rich- 
mond, Va. 
•J»Bids  will  be  received  until  noon,  Dec.  23, 


by  Board  of  Southarnpton  County  Supervisors, 
Courtland,  Va.,  for  trie  construction  of  a  steel 
bridge  over  Blackwater  River  one-half  mile 
from  Ivor  on  the  Norfolk  &  Western  R.  R. 
in  Southampton  County.  The  superstructure 
will  be  439  ft.  9  ins.  long  with  12-ft.  roadway. 
The  substructure  will  be  of  concrete  (alternate 
bids  received  on  reinforced  abutments.  Gravel 
used  in  concrete  subject  to  inspection.  A  cer- 
tified check  for  $250  must  be  filed  with  each  bid. 
Plans  and  specifications  may  be  seen  at  the 
office  of  P.  St,  J.  Wilson,  State  Commissioner 
of  Highways,  Richmond,  Va.,  or  at  the  office 
of  the  Clerk  of  the  Circuit  Court,  Courtland, 
Va.  Blue  prints  may  be  secured  at  a  cost  of 
55  cents  from  Childrey-Sunday  Co.,  Rich- 
mond, Va. 

•J«Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors, 
Courtland,  Va.,  for  the  construction  of  a  steel 
bridge  over  Sunbeam  Swamp,  7  miles  from 
Newsoms  on  the  Seaboard  Air  Line  Ry.  in 
Southampton  County.  The  superstructure  will 
be  52  ft  3  ins.  long  and  will  have  12-ft. 
roadway.  The  substructure  will  be  of  con- 
crete, alternate  bids  asked  for  reinforced  abut- 
ments. Gravel  in  concrete  subject  to  inspec- 
tion. A  certified  check  for  $250  must  be  filed 
with  each  bid.  Plans  and  specifications  may 
be  seen  at  the  office  of  P.  St.  J.  Wilson,  State 
Highway  Commissioner,  Richmond,  Va.,  or 
at  the  office  of  the  Clerk  of  the  Circuit  Court, 
Courtland,  Va.  Blue  prints  mav  be  obtained 
at  a  cost  of  26  cents  from  Childrey-Sunday, 
919%  E.  Main  St.,  Richmond,  Va. 

^Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors, 
Courtland,  Va,,  for  the  construction  of  a  steel 
bridge  over  Sunbeam  Swamp  7  miles  from 
Newsons  on  the  Seaboard  .'\ir  Line  Ry.,  in 
Southampton  County.  The  structure  will  be 
66  ft.  4  ins.  long  with  12-ft.  roadway.  The 
substructure  will  be  of  concrete  with  alternate 
bids  being  received  for  reinforced  abutments. 
Gravel  will  be  allowed  in  the  concrete  subject 
to  inspection.  A  certified  check  for  $250  must 
be  filed  with  each  bid.  Plans  and  specifications 
may  be  obtained  of  P.  St.  J.  Wilson,  State 
Highway  Commissioner,  Richmond,  or  of  the 
Clerk  of  the  Circuit  Court,  Courtland.  Blue 
prints  may  be  obtained  at  a  cost  of  27  cents 
from  Childrey-Sunday,  Richmond,  Va. 

•J«Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors. 
Courtland,  Va.,  for  the  construction  of  a  steel 
bridge  over  Tarrara  Creek  2  miles  from 
Roykin,  on  the  Seaboard  .^ir  Line  Ry.,  in 
Southampton  County.  The  structure  will  be  60 
ft.  3  ins.  long  with  a  r2-ft.  roadway.  The 
substructure  will  be  of  concrete,  alternate  bids 
being  asked  for  reinforced  abutments.  Gravel 
will  be  allowed  in  the  concrete,  subject  to  in- 
spection. A  certified  check  for  $250  must  be 
filed  with  each  bid.  Plans  and  specifications 
may  be  had  of  P.  St.  .1.  Wilson,  State  High- 
way Commissioner.  Richmond,  or  of  the  Clerk 


of  the  Circuit  Court,  Courtland,  Va,  Blue 
prints  can  be  secured  of  Childrey-Sunday, 
Richmond,  Va,.  at  a  cost  of  $27. 

^•Bids  will  be  received  until  noon,  Dec.  23, 
by  Board  of  Southampton  County  Supervisors, 
Courtland,  Va.,  for  the  construction  of  steel 
bridge  over  a  Swamp  in  Southampton  County 
10  miles  from  Newsoms  on  the  Seaboard  Air 
Line  Ry,  The  superstructure  of  the  structure 
will  be  93  ft,  10%  ins.  long  with  a  r2-ft.  road- 
way. The  substructure  will  be  of  concrete. 
Gravel  subject  to  the  inspection  of  the  States 
Highway  Commissioner  will  be  allowed  in 
the  concrete.  Plans  and  specifications  may  be 
obtained  of  P.  S.  J.  Wilson,  Richmond,  Va.. 
State  Highway  Commissioner,  of  the  Clerk  of 
the  Circuit  Court,  Courtland.  Va.  Blue  prints 
can  be  secured  of  Childrey-Sunday,  Richmond, 
Va.,  for  40  cents. 

President  R.  Lee  Peters  of  the  Common 
Council,  Richmond,  Va.,  has  introduced  a 
resolution  providing  for  the  construction  by 
the  city  of  a  steel  or  concrete  viaduct  over 
Broad  St.  from  ]2th  to  24th  Sts.  The  matter 
was  referred  to  the  City  Streets  Committee 
A  preliminary  estimate  of  the  improvement 
will  probably  be  prepared  by  C,  E,  Boiling, 
City  Engineer,    B.  T,  ,^u,gust  is  City  Clerk. 

Wisconsin. 

Plans  have  been  prepared  for  the  sub- 
structure and  superstructure  of  a  bridge  to 
cross  the  Fox  River  at  West  .Algoma  St., 
Oshkosh,  Wis,,  and  bids  will  be  advertised  for 
in  the  near  future.  The  total  length  of  bridge 
is  600  ft.,  including  a  Scherzer  Rolling  Lift 
Bridge  of  118  ft.  center  to  center  of  end 
bearings.  It  will  have  one  28  ft,  roadway  and 
two  6  ft,  sidewalks.  It  will  consist  of  plate 
girder  construction  throughout  and  will  re- 
quire 700  tons  of  steel  and  machinery.  The 
Scherzer  Rolling  Lift  Bridge  Co.,  Chicago, 
111.,  are  the  Engineers  of  the  entire  work  for 
the  City  of   Oshkosh. 

An  effort  is  being  made  to  have  the  Mayor 
of  Milwaukee.  Wis,,  include  in  the  1913  budget 
an  item  for  $25,000  for  the  construction  of  a 
bridge  over  the  Milwaukee  River  in  Evergreen 
Park, 

It  has  been  announced  by  C.  U.  Boley,  City 
Engineer  of  Sheboygan,  Wis,,  that  the  pro- 
posed bridge  over  the  river  at  New  Jersey 
Ave.  will  not  be  constructed  the  coming  year. 

Canada. 

®The  contract  for  the  construction  of  a 
steel  bridge  at  Montcalm,  Que.,  has  been 
awarded  to  the  Eastern  Canada  Steel  &  Iron 
Works,  Ltd.,  508  Coristine  Bldg.,  Montreal, 
Que. 

It  is  reported  that  Alderman  Heoburn,  Van- 
couver, B,  C.  will  introduce  a  by-law  provid- 
ing $100,000  for  the  construction  of  a  viaduct 
completing  an  extension  of  Dunsmuir  St.  to 
connect  with  the  proposed  Georgia-Harris  St. 
bridge. 
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California. 

®T.  K,  Beard,  Modesto,  Cal.,  has  been 
awarded  the  contract  at  about  $2.5,000  for 
constructing  a  dam  and  outlet  gate  east  of 
Hickman   for  the  Turlock   Irrigation  District, 

®The  Redlands  &  Yucaipa  Land  Co.  has 
awarded  contracts,  aggregating  about  $100.- 
000,  as  follows:  F,  Montigel  &  Sons,  Red- 
lands,  for  constructing  two  concrete  lined 
reservoirs,  each  having  over  1,000,000  gals, 
capacity;  Western  Pipe  &  Steel  Co,  of 
Los  .A.ngeles,  for  about  24  miles  of  steel  riv- 
eted pipe  lines,  from  4  in.  to  15  in.  capacity, 
with  hydrants:  Fairbanks-Morse  &  Co.,  Los 
Angeles,  for  two  booster  pumping  plants ; 
Luitweiler  Pumping  Engine  Co.,  Los  An- 
geles, for  four  deep  well  pumping  plants  to 
lift  water  220  ft. ;  George  E.  Dow  Pumping 
Engine  Co..  Los  .'Angeles,  for  one  deep  well 
pumping  plant  to  raise  water  4.50  ft. 


The  advisory  board  of  the  State  Engineer- 
ing Department  has  approved  an  expenditure 
of  $1,250,000  on  the  levee  at  Paradise  Bend 
on  the  San  Joaquin  River.  W.  F.  McCIure, 
Sacramento,   is   State  Engineer. 

Colorado. 

•{•Bids  will  be  received  until  10  a.  m,,  Jan, 
6.  1913,  by  U.  S.  Reclamation  Service,  408 
Commonwealth  Bldg.,  Denver,  Colo.,  for  fur- 
nishing 210,000  barrels  of  Portland  cemeilt 
f.  o.  b,  cars  at  the  works  of  bidder, 
Georgia. 

®Berry-Fortune  Co.,  Fountain  Inn,  S.  C, 
has  been  awarded  the  contract  at  $-57,300  for 
constructing  the  Hawks  Gully  gates  for 
the  canal  and  river  commission  of  Augusta, 
Ga.  Bids  on  the  work  were  opened  Dec.  2, 
the  other  bidders  being:  Tucker  &  Laxton, 
Charlotte,    N.    C,   $64,000;    A,    J.    Twiggs   & 


Sons,  Augusta.  Ga.,  $69,800;  Thomas  Shee- 
han,  Richmond.  Va..  $.58,760;  Case  &  Bryan, 
.Atlanta,  Ga..  $-59,318;  A.  H.  McDaniel,  Au- 
gusta, $73,097, 

Illinois. 
^Bids  will  be  received  until  1 :30  p,  m.,  Dec, 
27,  by  Commissioners  of  the  Sny  Island  Levee 
Drainage  District  of  Pike.  Adams  and  Cal- 
houn Counties,  Pittsfield,  111,,  for  removing  an 
old  Spoil-bank  deposited  by  a  dipper  dredge. 
The  work  will  consist  principally  of  removing 
about  one  and  one-half  miles  of  spoil-bank 
about  an  average  haul  of  ninety  to  one  hun- 
dred feet  back  from  its  present  location  along 
the  north  bank  of  the  new  Sny  where  it  crosses 
parts  of  sections  23  and  24  in  Township  7 
south  and  Range  5  west  of  4th  P.  M,  and 
known  locally  as  "Klitz  Cut,"  No  material  to 
be  deposited  nearer  than  110  ft.  of  the  mid- 
dle of  the  located  Sny  Canal.    There  will  be 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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■approximately  100,000  cu.  yds.  The  work  is 
about  eight  miles  from  Hull,  IlHnois;  and 
about  four  and  one-half  miles  from  New  Can- 
Ion,  Illinois. 

^Blds  will  be  received  from  10  a.  m.,  until 
noon  Jan.  6  by  Commissioners  of  Otter  Creek 
Dramage  District,  at  the  office  of  County 
Clerk,  Lewiston,  111.,  for  the  construction  of 
the  followmg  work;  187,512  cu,  yds.  levee 
work,  3  to  1  slope  on  one  side  and  2  to  1  on 
'^°  other,  top  width,  6  ft.:  11,024  cu  vds  ditcJ- 
work,  8,024  cu.  yds. ;  10-ft.  botton,  side  slopes 
1  to  1,  and  the  remaining  3,000  cu.  yds  4  ft 
bottom  side  slopes  1  to  1.  Also  4,500  ft  10-in' 
tile  and  4,000  ft.  of  8-in.  tile.  Also  the  build- 
ing of  one  75-horse  power  20-inch  pumping 
■station   and  the   repairing   of   another  20-inch 


Refuge,  Miss.,  139,000  cu.  yds.  at  10  75  cts  • 
ro"cf«n!^^'  ■^°'',"  ^-  Sessions,  Refuge,  Miss.', 
IdS.OOO  cu.  yds.  at  10.75  cts.;  Morville,  M  L 
Linnan,  Baton  Rouge,  La.,  138,000  cu.  yds 
at  21  cts. ;  Fish  Pond,  Israel  R.  Bobbilt, 
Pointe  Coupee,  La.,  102,000  cu.  yds.  at  27  9 
cts.  Atchafalaya  Levee  District— Plaque- 
mine,  M.  L.  Linnan,  Baton  Rouge,  La  40- 
000  cu  yds.  at  27%  cts.  Barataria  Levee  Dis- 
l(,'*;5~St.  Rosalie,  Michael  Cullon,  Fort  St. 
Phihp,  La.,  23,000  cu.  yds.  at  10.74  cts.  Lake 
fo^gne  Levee  District— .Story  to  Millaudon, 
Wilhs  &  Lindhe,  New  Orleans,  La.,  69,100 
cu  yds.  at  20.45  cts.;  Kenilworth,  Victor 
Adema,  Nero,  La.,  30,000  cu.  yds.  at  16.94  cts  ■ 
Mon  Plaisir,  Victor  Adema,  Nero,  La  ^3 ! 
000    cu.    yds.    at    10.94    cts.;    Stella,      Michael 


pumping    station.      Specifications,    plats     and      Cullen     Fnrf    ^t     PhMin'"! ',  "r^ruii    ""'"'"""' 

ais,?„'i'if,.t,r  °' " "  """'•''■  ^-""'-  sr«^«  f "Viwf cu"vr  t..,^?. 

-  Uicharry  in  thhe    Pontchartrain    Levee    Dis- 

trict was  not  awarded  at  the  time  of  letting 
of   the   other   contracts. 

®R.  J.  Johnson,  Marksville,  La.,  has  been 
awarded  the  contract  at  31  cts.  per  cu.  yd. 
for  constructing  the  Vick  Post  Office  south 
levee  on  Red  River  in  Avayelles  Parish.  The 
levee  contains  about  35,000  cu.  yds.  Bids  were 
opened    Dec.    4. 

The  Lake  .Arthur  Dredging  Co.  of  Lake 
Arthur,  La.,  has  been  chartered  with  a  capi- 
tal stock  of  $-50,000  and  will  reclaim  a  large 
tract  of  land  near  Lake  Arthur.  Dr.  A.  C. 
Wilkins,  a  dredging  contractor,  of  Beaumont, 
Tex,,  is   President. 

Property  taxpayers  of  Horseshoe  Drainage 
District  No.  1.  near  Alexandria,  La.,  will  vote 
Jan.  15  on  the  proposition  to  authorize  the 
incurring  of  a  debt  and  issuing  $12,500  of 
bonds  for  the  purpose  of  providing  drainage 
system    in    the   district. 

Michigan. 

Petition  has  been  filed  with  the  Barry 
County  Drain  Commissioner,  Hastings, 
Mich.,  and  the  Kent  County  Drain  Commis- 
sioner, Grand  Rapids,  Mich.,  to  establish, 
widen,  deepen  and  straighten  a  drain  through 
Woodland,  Carlton  and  Irving  townships  in 
Barry  County  and  Bowne  township  in  Kent 
County.  The  improvement  calls  for  straight- 
ening and  widening  the  little  Thornapple 
River  for  a  distance  of  about  14  miles. 

Minnesota. 

•J«Bids  will  be  received  until  2  p,  m,,  Dec. 
30,  by  W.  A.  Seeman,  County  Auditor,  Slay- 
ton,  Minn.,  for  the  construction  of  open 
county  ditch  No.  26.  The  ditch  will  be  18,- 
233  ft.  long  and  will  include  34,442  cu.  yds. 
of  excavation.  The  cost  of  the  work  is  esti- 
mated at  S3,810. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
7,  by  -Anton  Peterson,  Kanabec  County  .Audi- 
tor, Mora,  Minn.,  it  is  reported,  for  digging 
a  drainaee  ditch  7,200  ft.  long  and  grading 
si-xty-four  stations  and  covering  of  gravel  for 
east  forty-four  stations  of  part  of  State  Road 
No.  5. 

®The  Kohler  Contracting  Co,,  Frazee, 
Minn,,  has  been  awarded  the  contract  at 
$79,987  for  constructing  Judicial  Ditch  No. 
14  of  Beltrami  County,  bids  for  which  were 
opened  Dec,  9.  This  ditch  is  to  be  about  47 
miles  long  with  a  3  to  0  ft.  base  and  an 
average  cut  of  5  ft.  The  estimated  yardage 
is   463,305. 

®01e  Opheim,  Tracy,  Minn.,  has  been 
awarded  the  contract  for  constructing  Coun- 
ty Ditch  No.  27  of  Jackson  County. 

Hearing  will  be  held  Jan.  18  at  Jackson, 
Minn.,  on  Judicial  Ditch  No.  22  of  Jackson 
County.  A.  M.  Schrodder  is  Clerk  of  District 
Court. 

Hearing  will  be  held  at  Bcmidji,  Minn., 
Jan.  4  on  Ditches  16  and  17  of  Beltrami 
County.  J.  L.  George,  Bemidji,  Minn.,  is 
County  Auditor. 

Hearing  will  be  held  Dec  14  at  Bcmidji 
on  Ditch  No.  15  of  Beltrami  County, 

Viewers  have  been  appointed  for  Ditch  No. 
10  in  Kanakes  County.  Anton  Peterson,  Mora, 
Minn,,  is  County  .Auditor. 


Prospective  bidders  are  invited  to  inspect  the 
work.  For  further  information  address  E  J 
Chamberlain,  Engineer,  Pittsfield,  111. 

Iowa. 

^•Bids  will  be  received  until  Jan,  15,  by  P,  H. 
Ketelsen,  City  Clerk,  Tipton,  la.,  for  the  con- 
struction of  a  complete  sewer  system  requir- 
ing the  furnishing  and  laying  of  55,000  lineal 
ft.  of  8-in.  to  15-in,  vitrified  pipe,  85  manholes 
and  53  flush  tanks.  Certified  check  for  $500 
required  with  bids,  Chas,  P.  Chase,  Clinton, 
Iowa,  is  Engineer. 

©Contracts  for  ditch  work  in  Hamilton 
■County  have  been  let  as  follows :  Koop 
Ditch.  No.  134.  to  .\rchie  Cambell  of  Web- 
ster City;  Spruling,  No,  135,  to  S,  J,  Cotting- 
ton  of  Stanhope;  Greene,  No.  1.36,  to  Nel- 
son &  Johnson  of  Gowrie ;  -'\rnoId,  No,  137, 
to  J.  A.  Dunkle  of  Webster  City, 

Polk  County  Supervisors,  Des  Moines,  la,, 
have  voted  to  establish  a  drainage  ditch  in 
Franklin   Township   to   cost   about  $7,000, 

Supervisors  of  Emmet  and  Palo  Alto 
Counties  have  established  Ditch  No,  17, 
which  is  to  drain  East  Swan  Lake,  and  re- 
claim some  20,000  acres  of  land.  The  esti- 
mated cost  is  $135,000.  Estherville  is  the 
county  seat  of  Emmet  County. 

The  Wright  County  Board  has  appointed 
R.  R.  Rotzler  to  make  surveys  for  Drains 
Nos._  76  and  77.  E.  M.  Callender,  Clarion, 
Ta.,  is  County  Auditor. 

A.  G,  Baker  has  been  appointed  as  en- 
gineer to  make  surveys  for  Ditch  No.  73  in 
Wright  County.  E.  M.  Callendder,  Clarion, 
la.,   is   County   Auditor. 

L.  A.  Wilson  has  been  appointed  engineer 
of  Drainage  Districts  Nos.  14  and  15  of  Osce- 
ola County.  V,  A.  Burley,  Sible.v,  la.,  is 
County    Auditor. 

Osceola  County  Commissioners,  Sibley,  la., 
have  deferred  action  until  the  January  meet- 
ing on  the  petition  for  a  proposed  drainage 
district  in   sections  2,  10,  11,  12,  99  and  41, 

Kentucky. 

General  Council  of  Paducah,  Ky.,  is  to  be 
petitioned  for  an  ordinance  calling  for  an 
election  to  take  the  sense  of  the  voters  on  a 
$50,000  bond  issue  to  protect  the  city  from 
high  water  during  the  flood  periods.  Tenta- 
tive plans  call  for  flood  gates  and  reinforced 
concrete   locks. 

Louisiana. 

®Bids  were  opened  Dec.  9  by  Capt.  C,  O. 
Sherrill,  U.  S.  Engineer,  New  Orleans,  La,, 
for  the  construction  of  about  1,630,400  cu.  yds. 
of  earthwork  in  the  Lower  Tensas,  Atcha- 
falaya, Barataria,  Ponchartrain  and  Lake 
Borgne  Levee  Districts,  Contracts  were 
awarded  as  follows :  Lower  Tensas  Levee 
District— Duckpond,  W.  H.  Scott,  Tallulah, 
La.,  46,300  cu.  yds.,  at  26.3  cts.;  Harper's, 
M.  L.  Linnan,  Baton  Rouge,  La.,  114,000  cu, 
yds,  at  19.87  cts,;  Sycamore,  J.  M.  Sullivan. 
Montgomery,  Ala.,  133,000  cu.  yds.  at  19.74 
cts.;  Minorca,  A.  E.  Parker,  Vicksburg,  Miss., 
133,000  cu.  yds.  at  31  cts.;  Taconoy,  Israel 
R.  Bobbitt,  Pointe  Coupee,  La.,  133.000  cu. 
■yds.  at  17.7  cts.;   Scotland,  John  C,  Sessions, 

4«  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Hearing  will  be  held  :  '  ■     ■ 

on  Dec.  26,  on  petition  i 

15  of  Faribault  County.     1     1.    ;i.-rni^g,   blue 
Earth,  is  County  Auditor.' 

Missouri. 

®Bids  as  follows  were  r,.,     ,.i    ii,.,     'j  i.v 
Maj.  Herbert  Deakyne,  1 
sas  City,   Mo.,   for  the  1. 
13,000   ft.  of  standard  revciiiiciu  uii  the 
souri    River   about   219   miles   below    K  ,: 
City  and  1  mile  below  Sandy  Hook,  Mo. 

Per 

Fardwell  &  Bristol,  St,   Louis.  Mo $  i.M 

DeWiit  &  Shobe,"  Glasgow.  Mo 147 

J.   W.   McMurray  Contracting  Co.,   Kansas 

City,   Mo Jl  SO 

Rust,  Swift  &  Co.,  St.  Louli,  Mo tTi 

McGulrc  &  Stanton  CooatrucUon  Co..  and 

Edward  Jones,  Kansas  City,  Mo ll.iO 

•Awarded  contract 

©Bids  were  received  Dec    9  by  Maj    Her- 
bert Deakyne,,  U.   S,   Engineer,  Kn--       '^"••■ 
Mo.,  for  the  construction  of  aboui 
standard   3-row   timber   dike  and    :. 
ft.    of    standard    revetment   on    the    .Missouri 
River  about  23  miles  below  Kansas  City  and 
2  miles  above  .Mherton,   Mo,     Rust,  Swift  & 
Co.,   St.  Louis,   Mo.,  were  awarded   the  con- 
tr.act.     This  company  bid  $14   per   lin.    ft,   on 
the  dike  and  $10  per  lin.  ft  on  the  revetment 
McGuire    &    Stanton     Construction     Co,    and 
Edward  Jones,  Kansas  City,  ,Mo,.  bid  $24  per 
lin.  ft.  on  the  dike  and  $12  per  lin.  ft.  on  the 
revetment 

Montana. 

^•Bids  will  be  received  until  2  p,  m  ,  Jan.  10, 
by  U.  S.  Reclamation  Service,  Malta,  Mont  . 
for  the  construction  of  about  two  miles  of  tht 
Dodson  North  Canal,  Milk  River  project,  Mon- 
tana. The  work  involves  the  excavation  of 
about  205,000  cu.  yds.  of  material  and  is  situ- 
ated on  the  north  side  of  Milk  River  and  ad- 
jacent to  the  main  line  of  the  Great  N.rih 
ern  Railway  near  Wagner  and  Exeter,  Mon: 
For  particulars  address  the  U.  S.  Reclamation 
Service,  Washington,  D.  C. ;  Helena,  Mont,  or 
Malta,  Mont 

©Contracts  for  earth  work  for  the  Dod- 
son North  Canal,  Milk  River  Project,  Ge"  O 
Sanford,  Project  Engineer.  Malta,  M  n- 
have  been  let  as  follows:  Schedule  1,  Iwi,- 
000  cu.  vds,,  Tcbbs  &  Taggart,  Cowley.  Wvo.. 
at  $17,650;  Schedule  3,  108.000  cu,  vds..  J."  E 
Hilton.  Billings.  Mont,  at  $20,300.  The  bids 
on  Schedule  2,  205,004  cu.  yds,,  were  rejected 
and  the  work  may  be  done  by  government 
linns  or  readvertiscd.  Bids  were  opened  Nov, 
11. 

New  York. 

^Bids  will  be  received  until  2  p,  m ,  Jan.  3. 
by    Drainage   Commissioners,   J.    W.    Holmes. 
Chairman,  at   the     Hotel    Richmond,    Batavia, 
N,    v..    for   appro.ximately     l,OtK>.000    cu.   yds 
drainage   channel   excavations   in    the     Tona- 
wanda-Oak  Orchard  swamps,  counties  of  Gen- 
esee and  Orleans,  N.  Y.     Separate  sealed  bids 
will  be  received  for  the  work,  (A)  as  an  en- 
tirety, (B)  for  the  main  channel.  fC)  for  sub- 
mains,   and    (D)    for   lati-  '     '  '        '"-' 
bid  must  be  accompanied  i 
ferably  by  certified  check.  ,  ......  ,,   . 

Commissioners,  of  a  responsible  bai 
of  A  for  $5,000,  B  for  $1.("K>0,  C  for  5 
D   for  $2,400.  which,  in  case  of  the 
bidder,  shall  be  retained  until  the 
executed  :i:      '       '         -  ;' 

to  be  forfi 
ure   to    ext...,.    .-... 
bond.     The  lorin  of 
be   entered    into,   aiii: 

may  be  obtained   from  M.   VV.  Wcir.  the    en- 
gineer   at    Elba,    Genr^re    Co .     V     Y  .     t     \V 
Holmes,     B3la\ 
Mcditi,i,   N,  Y 
specilicalions  a: 
of  the  plans.  « 
be  obtained   ir 
of  $5. 

North  Carolin.i 

The   John   T.,    R.>pcr    1 
rcistlv  luidertakrn   .<  l.'jrci 

let  recently. 
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Eastern  North  Carolina.  The  company  owns 
a  large  area  of  land  lying  between  the  Alber- 
marle  and  Pamlico  Sounds,  a  considerable 
portion  of  which  has  been  logged  off  and  now 
yields  no  revenue  to  the  owners.  It  is  prac- 
tically swamp,  known  as  the  black  lands,  and 
lies  from  3  to  18  ft.  above  tide  level.  While 
much  of  the  land  is  nearly  level,  outlets  to 
sea  level  can  be  obtained  in  three  different 
directions.  About  12,000  acres  of  this  land 
were  burnt  over  a  hundred  or  more  years  ago 
and  most  of  the  timber  entirely  destroyed. 
The  company  proposes  to  begin  development 
by  draining  about  10,000  acres  of  the  burnt- 
over  land  which  is  included  in  the  Pungo 
River  Drainage  District.  This  district  was 
organized  under  the  State  Drainage  law,  and 
the  work  of  dredging  and  straightening  the 
stream  for  a  distance  of  8  miles  is  now  under 
way  under  direction  of  the  Commissioners 
of  the  district.  An  engineering  party  is  in 
the  field  in  charge  of  C.  W.  Mengel, 
under  the  direction  of  C.  G.  Elliott,  Washing- 
ton, D.  C,  as  consulting  engineer,  which 
will  lay  out  the  dredge  ditches  for  construc- 
tion and  subdivide  the  land.  The  company 
proposes  to  do  its  own  dredging,  and  has 
already  placed  an  order  for  a  1%-yd.  dipper 
dredge  which  will  begin  operations  this 
winter,  and  the  land  will  be  cleared  as  rapid- 
ly as  the  drainage  will  permit.  The  engineer- 
ing  party  will  later   make   preliminary   drain- 


age surveys  of  at  least  100,000  acres  of  land 
to  determine  its  value  and  the  best  method 
of  reclaiming  it.  Some  of  the  land  is  wholly 
unexplored  with  respect  to  its  agricultural 
possibilities  as  well  as  the  cost  of  reclamation. 
The  company,  however,  will  proceed  with  its 
development  in  a  careful  and  thorough  man- 
ner. The  tract  is  traversed  by  the  Norfolk 
Southern  Ry.,  the  distance  between  the 
Sounds  being  30  miles. 

Ohio. 
The  Youngstown  Sheet  &  Tube  Co., 
Youngstown,  O.,  is  reported  to  intend  letting 
contract  this  month  or  early  next  year  for 
the  new  channel  in  the  Mahoning  River,  west 
of  the  East  Youngstown  mills. 

Texas. 

•|«Bids  will  be  received  until  2  p.  m.,  Dec. 
27,  by  Board  of  Directors,  J.  E.  Broussard, 
Pres.,  Trinity  River  Irrigation  District,  Ana- 
huac,  Texas,  for  the  construction  of  dam  and 
lock  across  the  mouth  of  Turtle  Bay  in  Ana- 
huac.  Copies  of  plans  and  specifications  may 
be  obtained  from  the  office  of  the  board  of 
directors  at  Anahuac,  Texas.  Bids  must  be  oc- 
companied  by  certified  check  in  the  sum  of 
one  thousand  dollars,  payable  to  the  order  of 
the  president  of  the  board  of  directors  of  the 
Trinity  River  Irrigation  District. 
Washington. 

®T.    T.    Munn,     Patercis,    Wash.,    has    been 


awarded  the  contract  for  T  miles  of  ditch 
and  flume  in  the  lower  Methow  Irrigation 
Project. 

A  number  of  irrigation  districts  are  prepar- 
ing to  let  contracts  ior  construction  work.  The 
West  Okanogan  Valley  Irrigation  is  now 
advertising  bonds  for  its  proposed  system. 
This  district  is  to  reclaim  (1,000  acres  at  an 
estimated  cost  of  $300,000.  E.  Riste,  Oroville, 
Wash.,  is  Secretary.  The  West  Okanogan 
Valley  Irrigation  District  also  is  advertising 
its  bonds.  The  estimated  cost  of  this  svstem 
is  $300,000  and  6,000  acres  of  land  are  'to  be 
reclaimed.  J.  A.  Sampson,  Oroville,  Wash., 
is  Secretary.  The  Brewster  Irrigation  Dis- 
trict proposes  the  reclamation  of  15,000  acres 
at  a  cost  of  about  $1,000,000.  Thebonds  of 
this  district  have  not  vet  been  advertised.  The 
State  law  prevents  the  sale  of  the  bonds  of 
any  of  the  districts  for  less  than  90  per  cent 
of  their  face  value.  Bids  will  be  received 
from  contractors  fcr  the  construction  work  at 
any  time.  Marvin  Chase.  Richmond  Block, 
Wash.,  is  Chief  Engineer  for  all  of  the  above 
mentioned  work. 

Wisconsin. 

A  plan  is  imdcr  consideration  in  Racine 
county  to  drain  several  thousand  acres  of 
marsh  land.  The  scheme  embraces  the  con- 
struction of  a  drainage  ditch  about  5  miles 
in  length,  at  a  cost  of  about  $50,000.  The 
countv   scat   is   Racine. 


WATER-WORKS 


California. 

Acting  City  Engineer  .Alfred  Abbey  of  Taft, 
Calif.,  has  completed  plans  and  specifications 
for  the  installation  of  a  fire  protection  sys- 
tem to  cost  about  $10,000. 

The  City  Trustees  of  Fowler,  Calif.,  have 
selected  a  site  for  the  location  of  the  pump- 
ing plant  and  wells  of  the  new  municipal  wa- 
ter system.  As  soon  as  bonds  are  sold  the 
work  on  the  two  systems  will  be  rushed  to  a 
completion. 

Colorado. 

The  Council  Committee  on  Water,  Boulder, 
Colo.,  has  asked  for  an  appropriation  of  $8,000 
for  the  making  of  repairs  to  the  old  Marshall 
reservoir. 

Idaho. 

The  citizens  of  Kamish,  Ida.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $12,500  for  the  construction  of  a 
waterworks  system. 

The  citizens  of  Twin  Falls,  Ida.,  at  a  recent 
election  voted  the  issuance  of  bonds  for  the 
installation  of   a  waterworks   system. 

Illinois. 

^•Bids  will  be  received  until  2  p.  m.,  Dec. 
19,  by  Board  of  Local  Improvements, 
Bloomington,  III.,  for  the  construction  of  a 
6-in.  cast  iron  water  main  on  Clay  St.  from 
a  point  near  State  to  a  point  near  Wood- 
land Ave.,  as  mentioned  under  Sewerage 
and  Garbage  Disposal  in  this  issue.  James 
Costello  is  Chairman  of  the  Board. 

®L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  has  awarded  to  the 
Hanke  Iron  Works,  2558  Fillmore  St.,  Chi- 
cago, the  contract  for  furnishing  and  erect- 
ing the  spiral  stairway,  landings,  etc.,  as 
specified  in  the  Chicago  Ave.  water  tower, 
Chicago  Ave.  aad  Lincoln  Parkway. 

®The  contract  for  furnishing  Joliet  lime- 
stone for  necessary  work  on  the  Chicago 
Ave.  water  tower,  Chicago  Ave.  and  Lin- 
coln Parkway,  has  been  awarded  to  the 
Western  Stone  Co.,  133  W.  Washington 
St..  by  L.  E.  McGann,  Commissioner  of 
Public  Works.  Bids  for  furnishing,  deliv- 
ering and  erecting  7  coal  hoppers  at  the 
68th  St.  pumping  station,  68th  St.  and  Og- 
lesby  Ave.,  were  received  as  follows:  By 
L.  E.  McGann,  Commissioner  of  Public 
Works,    Chicago,    111.,   Jno.    Mohr   &   Sons., 


349  W.  Illinois  St.,  $212,100.     The  contract 
has  not  been  awarded. 

®Tlie  contract  for  furnishing,  delivering 
and  erecting  an  8-ton  locomotive  crane  to 
the  Lake  View  pumping  station,  Montrose 
Blvd.  and  Clarendon  Ave.,  has  been  award- 
ed to  Orton  &  Steinbrenner  Co.,  610  S. 
Dearborn  St.,  Chicago,  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago, 
111.;   contract  price   $4,165. 

®The  contract  for  furnishing,  delivering 
and  erecting  at  the  Lake  View  pumping  sta- 
tion, Montrose  Blvd.  and  Clarendon  Ave., 
at  15-ton  Gantry  crane,  has  been  awarded 
to  the  Toledo  Bridge  &  Crane  Co.,  Toledo, 
O.,  by  L.  E.  McGann,  Commissioner  of 
Public  Works,  Chicago,  111.;  contract  price 
$6,500. 

Authority  has  been  granted  by  the  Secre- 
tary of  State  to  Thomas  W'orthington,  B.  Has- 
kell and  O.  D.  Bleakley  as  Commissioners  to 
open  stock  subscriptions  for  the  Jacksonville 
Water  Supply  Co.,  Jacksonville,  111.,  a  new 
corporation.  The  capital  of  the  new  company 
is  $35,000  and  its  purpose  is  to  supply  water  to 
Jacksonville  and  other  cities. 

The  City  Council  of  .'^shton.  111.,  has  passed 
an  ordinance  providing  for  the  installation  of 
a  waterworks  system. 

The  city  of  Sandwich,  III.,  will  rearrange  its 
waterworks  plant  so  as  to  use  electricity  in- 
stead of  steam  for  power.  The  cost  for 
making  the  change  is  estimated  at  $2,250.  A 
centrifugal  pump  with  a  capacity  of  750  gals, 
a  minute  will  be  installed. 

Consulting  Engineer  William  G.  Clark. 
Spitzer  Bldg.,  Toledo,  O.,  recently  completed 
plans  and  specifications  for  the  construction  of 
a  filtration  plant  for  the  city  of  Decatur.  111. 
The  Commissioner  of  Public  Property  is  in 
charge  of  waterworks.  Ralph  McCalman  is 
City  Engineer. 

Indiana. 

®The  Common  Council  of  Mi<hawaka,  Ind.. 
has  let  the  contract  for  the  connecting  of  the 
pure  water  wells  in  East  Mishawaka  to  the  W. 
H.  Cater  Construction  Co.,  at  $4,085. 

The  Board  of  Public  Works  of  Richmond. 
Ind.,  on  Dec.  9,  advertised  for  sale  the  letting 
of  a  franchise  for  the  installation  of  a  water- 
works system. 

The  Princeton  Water  Co.,  Princeton,  Ind., 
has  detailed  and  completed  plans  for  a  filtra- 
tion plant  to  be  constructed  at  the  water  sta- 


tion in  case  the  company  secures  a  new  fran- 
chise and  contract  with  the  city.  George  W. 
Sturtevant,  Chicago,  111.,  is  Consulting  Engi- 
neer. 

Iowa. 

The  citizens  of  Pisgah,  la.  (population  212), 
on  Dec.  10.  it  is  reported,  voted  the  issuance 
of  bonds  to  the  amount  of  $7,000  for  the  in- 
stallation of  a  waterworks  system. 

The  citizens  of  Davis  City,  la.  (population 
489),  will  vote  early  next  month  on  the  ques- 
tion of  issuing  bonds  in  the  sum  of  $6,500  for 
the  purpose  of  installing  a  waterworks  sys- 
tem. 

Kansas. 

©Marshall  Bros,  of  Las  Animas,  Colo., 
have  been  awarded  the  contract  by  the 
City  Council  of  Cimmarron,  Kans.,  Roxy 
Baker.  Clerk,  for  extending  and  improving 
the  piresent  water  works  system  and  elec- 
tric lighting  system.  The  contract  includes 
everything  excepting  the  furnishing  of  ma- 
terial for  pole  line  and  electrical  machinery. 
Bids  were  opened  Dec.  6.  Worley  &  Black, 
Kansas  City,  Mo.,  are  Engineers. 
Massachusetts. 

The  Water  Department  of  .Springfield, 
Mass.,  has  asked  the  City  Council  for  permis- 
sion to  petition  the  General  Court  for  the 
right  to  borrow  $.350,000  for  use  in  making  ex- 
tensions of  its  system  and  for  constructing  the 
shop  building  on  the  recently-purchased  Col- 
ton  St.  tract. 

Michigan. 

The  W.  J.  Sherman  Co.  of  Toledo,  C, 
has  prepared  plans  and  specifications  for 
the  installation  of  a  new  water  works  sys- 
tem in  Saline.  Mich.,  at  an  estimated  cost 
of  $30,000.  Wells  will  be  the  source  of 
supply.  Contracts  will  be  let  during  the 
earlv  winter.  A.  J.  Warren  is  Village 
Clerk. 

Minnesota. 

®J.  F.  McCarthy  of  Minneapolis,  Minn., 
has  been  awarded  the  contract  by  the  city 
of  Bemidji.  Minn..  George  Stein,  Clerk,  for 
drilling  three  wells,  12-in.  bore,  under  two 
contracts;  also  for  cleaning  and  removing 
screen  in  one  certain  8-in.  bore  well  243 
ft.  deep  and  continuing  said  well  as  a  6-in. 
bore.  The  contract  price  is  $7  per  ft.  Bids 
were  opened  Dec.  2. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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City  Engineer  F.  W.  McKellip,  of  Fari- 
bault, Minn.,  is  preparing  plans  and  specifica- 
tions for  the  construction  of  a  reservoir  for 
the  city  water  system.  The  reservoir  is  to  be 
of  reinforced  concrete  and  will  have  a  ca- 
pacity of  3,500,000  gals.  I.  E.  Wilson  is  Wa- 
ter Commissioner. 

Mississippi. 

Bids  were  received  by  the  Waterworks 
Committee  of  the  City  Council,  Biloxi,  Miss., 
on  the  installation  of  electrical  pumps  at  the 
new  pumping  station  to  be  erected  in  Biloxi. 
Piatt  Iron  Works,  Lawrence  Pump  Co.,  De- 
lavel  Pump  Co..  Fairbanks-Morse  Co  and  A. 
M.  Lockett  &  Co. 

The  citizens  of  Vicksburg,  Miss.,  at  a  re- 
cent election  voted  against  the  purchase  of  the 
Vicksburg  Waterworks  Co.'s  plant  for  $500,- 
000. 

Missouri. 

The  West  St.  Louis  Water  &  Light  Co., 
which  operates  in  St.  Louis  County,  Mo.,  plans 
the  construction  of  two  new  settling  basins 
near  Hine  and  the  laying  of  additional  mains. 
John  H.  Bothwell,  of  St.  Louis,  Mo.,  is 
President. 

Nebraska. 

Water  Commissioner  R.  B.  Howell  of 
Omaha.  Nebr.,  has  been  authorized  by  the 
Water  Board  to  proceed  with  the  prenarntlnn 
of  plans  for  the  construction  of  at  least  three 
new  settling  basins  at  the  Florence  station 
during  1913.  to  cost  approximately  $250,000. 
and  to  have  a  capacity  of  50.000,000  gals. 

The  citizens  of  Walthill,  Nebr.  (population 
810),  are  considering  the  advisability  of  vot- 
ing bonds  in  the  sum  of  $7,000  to  extend  the 
town's  waterworks  system. 

New  Jersey. 

The  Board  of  Water  Commissioners  of  Rah- 
way,  N.  J.,  has  retained  Nicholas  S.  Hill,  of 
New  York  City,  as  Consulting  Engineer  and 
Chemist  to  study  the  present  water  supply  of 
Rahway  and  prepare  plans  for  the  extension 
of  the  filtration  and  sedimentation  system. 

New  York. 

4*Bids  will  be  received  until  3  p.  m.,  Dec. 
18,  by  State  Hospital  Commission,  Albany. 
N.  Y.,  for  the  improvement  of  water  sup- 
ply and  extension  of  water  main  at  Hudson 
River,  State   Hospital.   Poughkeepsie,  N.  Y. 

The  Board  of  Water  Supply  of  New 
York  City  on  Dec.  10  sold  to  the  J.  School- 
house  Co.,  289  Rider  Ave.,  New  York  City, 
at  the  Clear  Stream  pumping  station.  Val- 
ley Stream.  Long  Island,  a  California-Stove- 
Pipe-Well-Boring-Rig  for  sinking  12-in.  to 
24-in.  deep  wells,  drilling  and  hoisting 
gears,  portable,  18  hp.  upright  tubular  boil- 
er, 18  hp.  vertical  engine.  Marsh  steam 
pressure  pump,  hydraulic  jacks,  cable,  re- 
volving perforator,  sand  buckets,  14-in.  .x 
14-in.  xl2-in.  Ingersoll-Rand  air  compressor 
and  receiver,  iron  pipe  and  fittings  and 
various  other  machinery  and  tools. 

Civil  Engineers  Ricker  &  Minniss,  of  Buf- 
falo, N.  Y.,  have  completed  surveys  and  plans 
for  the  water  supply  of  the  new  Utica  State 
Hospital  to  be  built  at  Marcy,  a  suburb  of 
Utica,  N.  Y. 

Supt.  of  Water  Fred  W.  Bentley  of  Schen- 
ectady, N.  Y.,  has  submitted  specifications  for 
water  meters  for  the  Bureau  of  Water  to  the 
Board  of  Contract  and  Supply.  Bids  for  fur- 
nishing the  meters  will  be  received  at  once. 

The  taxpayers  of  Amityville,  L.  I.,  at  a  re- 
cent meeting  appointed  a  committee  of  25, 
which  will  liave  charge  of  the  actual  work  to 
be  done  in  investigating  the  water  service  of 
Amityville.  The  committee  has  been  instruct- 
ed to" look  into  the  question  of  the  adequacy  of 
the  present  water  plant,  into  the  cost  of  estab- 
lishing a  municipal  water  plant  and  the  prac- 
ticability of  so  doing. 

Negotiations  are  on  between  the  Waterloo, 
N.  Y.,  Water  Co.  and  the  Seneca  Falls,  N.  Y., 
Water  Co.  for  a  contract  by  which  the  Sen- 
eca Falls  Co.  will  arrange  to   furnish   filtered 


North  Carolina. 

The  Board  of  .Mdcrmen  of  Raleigh,  N.  C, 
has  retained  Consulting  Engineer  J.  N.  Hazle- 
hurst  of  Atlanta,  Ga.,  to  estimate  the  value  of 
the  plant  of  the  Wake  Water  Co.,  which  is 
proposing  to  sell  out  to  the  city. 

Ohio. 

®The  New  York  Continental  Jewell  Fil- 
tration Co.,  15  Broad  St.,  New  York  City, 
has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  Portsmouth, 
O.,  J.  M.  Williams,  Director,  for  the  in- 
stallation of  a  complete  filtration  plant,  in- 
cluding sedimentation  basin,  at  $124,000. 
Bids  were  opened  Dec.  7. 

Bids  will  be  received  until  noon,  Jan.  20, 
by  Carl  A.  Palmer,  First  National  Bank, 
Cleveland,  O.,  Village  Clerk,  Shaker 
Heights,  O.,  for  the  construction  of  6-in. 
water  mains  in  a  number  of  streets  in  ac- 
cordance with  plans  and  specifications  on 
file  with  the  clerk  or  B.  W.  Willard,  Vil- 
lage Engineer,  931  Williamson  Bldg., 
Cleveland,  O.  This  work  is  noted  more 
completely  under  "Sewerage  and  Garbage 
Disposal"  in  this  issue. 

Oklahoma. 

®The  City  Council  of  Muskogee,  Okla.,  has 
granted  the  request  of  Joseph  McCusker, 
Commissioner  of  Water,  Light  and  Sewers, 
for  500  more  meters.  The  meters  will  be  fur- 
nished by  Henry  R.  Worthington,  New  York 
City. 

The  Star  Water  Co.,  of  Oklahoma  City, 
Okla.,  has  been  incorporated  with  a  capital 
stock  of  $10,000.  The  incorporators  are :  John 
H.  Myers,  Clifford  I.  Myers  and  J.  M.  Roads, 
of  Oklahoma  City. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  Jan.  2, 
by  the  Water  Board,  Portland,  Ore.,  for  auto 
truck,  delivery  cars  and  automobiles  for  the 
City  Water  Department,  as  follows:  One  5- 
ton  auto  truck ;  three  motor  delivery  wagons, 
1,500  to  2,000  lbs.  capacity;  one  5-passenger 
automobile. 

^Bids  will  be  received  until  8  p.  m.,  Dec. 
23,  by  H.  L.  Howe.  City  Recorder.  Hood 
River,  Ore.,  for  the  construction  of  Divisions 
1,  8  and  4  of  the  proposed  waterworks  system 
mentioned   in  our  last  issue. 

The  citizens  of  Freewater,  Ore.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $12,000  for  replacing  the  wooden 
pines  with   steel   on  city  water  line. 

The  citizens  of  Lafayette,  Ore.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $.30,000  for  the  construction  of  a 
municipal  water  system. 

Pennsylvania. 

The  Pennsylvania  State  Water  Supply 
Commission  has  granted  permission  to  the 
York  Haven  Water  &  Power  Co.  to  erect 
transmission  piers  and  towers  in  the  Susque- 
hanna at  York  Haven  to  reach  that  county. 

The  Chinchilla  Water  Co.,  Chinchilla,  Lack- 
awanna County,  Pa.,  has  been  granted  a  char- 
ter to  install  a  water  system.  The  company 
has  a  capital  stock  of  $5,000. 

The  water  systems  of  Pittsburgh,  Pa.,  .ind 
Wilkinsburg,  an  adjoining  borough,  were  in- 
spected recently  bv  a  couuuittcc  from  Wheel- 
ing, W.  Va.,  have'in  view  plans  for  a  suitable 
system  for  that  city.  The  object  of  the  inves- 
tigation is  to  determine  the  relative  values  of 
mechanical  and  slow  filtration  systems  as  a 
solution  of  the  water  supply  problem  of 
Wheeling. 

The  following  water  companies  have  just 
been  incorporated  in  the  state  of  Pennsyl- 
vania to  do  business  in  that  state:  Cumnungs 
Water  Co.,  Ravne  Township,  Ituliana  Comity; 
Cloe  Water  Co..  Bell  Township.  Jefferson 
Countv:  Kvle  Water  Co.,  Washington  Town- 
ship, Jefferson  Coimtv,  nii.l  Kctner  Water  Co 
Jones  Township.  KIk  County.  The  capital  of 
each  company  is  $5,000. 

South  Dakota. 
water  for  the  village  of  Waterloo.  The  Board  of  Trus.ees  of  Kadoka.  S.  Pak  . 

4^  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


(population  222;  has  recei  for 

the   sale   of    the   recently-:  jr   a 

waterworks  system.  The  aurvcy  lor  liic  sy*- 
tem  has  been  made  and  work  will  be  started 
as  soon  as  the  bonds  have  l)ccn  sold. 

Texas. 

Surveys  are  now  bein*^  made  for  the  loca- 
tion of  a  dam  ;  :  .  in  a 
waterworks  syst.  Jap- 
ital  for  financing  ;,...  v..^^. ,,..,..  ;.o,  .^w..  sub- 
scribed and  it  is  understood  the  work  will  be 
pushed  rapidly. 

The  Board  of  Commissioners  of  Dallas, 
Tex.,  on  Dec.  9,  received  one  bid  for  the  in- 
stallation of  a  pumping  s>  •  the 
city's  wells  near  Turtle  Cr-  iter 
for  the  Union  and  Tuljcr^  uij-.-  ;i  ^;,llali. 
The  contract  has  not  yet  been  awarded. 

The  citizens  of  Marlin,  Tex.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $25,000  for  the  purchase  of  the 
present  waterworks  plant  from  A.  R.  Wright. 
Improvements  will  be  made. 

"The  city  of  Brady,  Tex.,  ha^  con- 

trol of  the  Brady  Water  and  1  for 

a  consideration  of  $42,2o0.  F.  ^i.  jML.^aiJs  is 
Mayor. 

The  citizens  of  Crystal  City,  Tex.,  at  a  re- 
cent mass  meeting  decided  to  vote  on  the 
proposition  of  issuing  bonds  to  the  amount  of 
$22,0o0  for  a  waterworks  system  and  street 
paving. 

The  Board  of  Commissioners  of  Dallas. 
Tex.,  has  sold  bonds  to  the  amount  of  S^i'OJ.- 
000  to  J.  B.  Oldham  and  C.  E.  Deni.'on  &  Co. 
Of  the  total  amount  $100,000  will  be  used  for 
waterworks  improvcnunis. 

Washington. 

4*Bids  will  be  received  until  10  a.  nu, 
Dec.  20,  by  Board  of  Public  Works.  Seat- 
tle, Wash.,  for  the  construction  of  water 
mains  on  Alki  Ave. 

®C.  A.  Cochran,  of  Spokane,  Wash.,  has 
been  awarded  the  contract  lor  the  installation 
of  a  waterworks  system  in  Latah,  Wash.,  at 
$9,617. 

®George  Pape,  of  Spokane,  Wash.,  was  re- 
cently awarded  the  contract  for  the  building 
of  the  concrete  tank.  50  ft.  high  and  with  a 
capacity  of  .")0,000  gals.,  and  with  a  guaranteed 
pressure  sufficient  to  force  water  to  the  top  of 
four-story  buildings  at  Parkwater.  C.  F.  Zin- 
kraf,  of  Spokane,  secured  the  contract  for 
digging  the  well,  which  is  to  be  70  ft.  deep, 
and  W.  H.  Pendleton  and  Olc  Gudda.  both  of 
Spokane,  will  lay  the  water  mains  of  the  new 
system  at   Parkwater. 

Following  bids  were  received  bv  the  Board 
of   Public  Works  of  Seattle,  W     '  Dec. 

(>,    for   the   construction    of    «  -    in 

Third  Ave.  N.  W..  et  -'     '•  •■'■  '«■ 

ing  Co.,  $180.1(12:  C 
182;  Krogh  &•  Jcsscn.  -  . 

ing  Co.,  $17P,2t>7;  Sullwdl  litus . 
Ferguson-Coit  Co..  $18.1.030;  Grant 
Co.  &  Ritchie.  S18I.8<H1:  Washingt  ) 
struction  Co..  S178.ir.O;  F.  McLclbn 
Block,  Seattle.  $173,.52(!. 

Wisconsin. 

The  City  Council   of   ,\ntigo.   Wis    has  re- 
tained  Consulting   Engineer    \r*biir   \!     >!<>r- 
gan.   111   W.   Monroe  St..  ' 
praise  the  value  of  the  w.r 
crty.    The  city  propo.ses  to  cuiur  iniicju^c  ."C 
plant  or  construct  a  new  one. 

Canada. 


Globe 


r>..~s 


\:iA. 


®Thc     niuniiiK 'lii^ 
George    B.    R. 
has  awarded  t' 
ing  water 
were  opcu^ 
Bon<l.  Str  ' 
hibiir  and 
crcle   pniii 
IS-in.  slor' 
to   Bow   U'- 
stnirling  crib  in  ri> 
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$2,563.  The  International  Engineering  Co., 
Calgary,  Alta.,  Contract  "R" — supply  and 
erection  of  two  return  tubular  boilers  and 
stack,  $5,000.    The  General  Supply  Co.,  Cal- 


gary, Alta.,  Contract  '"P" — supply  and  erec- 
tion of  a  deep  well  pumping  engine,  or 
alternatively,  of  a  centrifugal  pump  and 
steam     turbine,     $3,600.       The      Manitoba 


Bridge  &  Iron  Works,  Winnipeg,  Man., 
Contract  "F" — all  labor  and  materials  for 
constructing  frame  frost  casing  for  stand- 
pipe,  25  ft.  diameter  by  112  ft.  high,  $12,000. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


California. 

•l»Bids  will  be  received  until  Jan.  6,  by 
Board  of  Public  Works,  Los  Angeles,  Calif., 
for  the  construction  of  the  Arroyo  de  La  Brea 
storm  sewer.  Homer  Hamlin,  City  Engineer, 
estimates  the  cost  of  the  work  at  about  $540,- 
000. 

•J»Bids  will  be  received  until  11  a.  m.,  Dec. 
23,  by  Board  of  Public  Works,  Los  Angeles, 
Calif.,  for  the  construction  of  sewers  in  the 
following  streets,  avenues,  etc. :  Towne  Ave., 
between  Slauson  Ave.  and  29.36  ft.  north  of 
the  southerly  terminus  of  Towne  Ave. ;  Mary 
Place,  and  in  Echo  Park  Ave.  Sewer  in  Fif- 
tieth St.,  from  Figueroa  St.  to  908  ft.  west. 
Sewer  in  Manhattan  Place  from  82.86  ft.  south 
of  Melrose  Ave.,  to  270  ft.  south  of  Clinton 
St. 

^Bids  will  be  received  until  Jan.  6,  by  Board 
of  Trustees,  H.  F.  Murdoc,  Clerk,  Producers 
Bank  Bldg.,  Bakersfield,  Calif.,  for  the  con- 
struction of  a  main  and  outfall  sewer  system 
to  cost  approximately  $210,000.  C.  B,  Greeley 
is  City  Engineer. 

4«Bids  will  be  received  until  J.m.  15.  by  Ross 
Morton,  City  Clerk,  Dinuba,  Calif.,  it  is  re- 
ported, for  the  construction  of  the  proposed 
sewer  system.  C.  P.  Jensen,  Fresno,  Calif.,  is 
Engineer. 

Consulting  Engineers  Sloan  &  Robson  of 
Los  Angeles,  Calif.,  have  submitted  a  report 
on  the  surveys  for  the  installation  of  a  septic 
tank  in  connection  with  the  new  sewer  system 
for  the  city  of  Fowler,  Calif. 

City  Engineer  W.  G.  Hunter  of  Stockton, 
Calif.,  will  shortly  submit  comprehensive 
plans  to  the  City  Council  for  the  disposal  of 
sewage  and  the  enlargement  of  the  present 
capacity  of   the   sewer  mains. 

Supt.  of  Sewers  A.  E.  Dodson  of  San  Di- 
ego, Calif.,  has  requested  the  City  Council  to 
allow  him  by  ordinance  to  proceed  with  the 
construction  of  a  number  of  sewers  which 
will  cost  about  $46,000. 

Acting  City  Engineer  Alfred  Abbey  of 
Taft,  Calif.,  has  submitted  plans  and  specifi- 
cations to  the  City  Trustees  of  that  town  for 
the  installation  of  sewers. 

Delaware. 

The  Town  Council  of  Newark,  Del.,  has 
received  a  communication  from  Dr.  H.  G. 
M.  Kollock,  president  of  the  Board  of  Health, 
relative  to  starting  the  movement  for  a  sewer 
system.  Dr.  Kollock  suggested  that  the  mayor 
appoint  a  committee  of  five  to  collect  infor- 
mation from  Dover.  Seaford,  Lewes  and 
other  Delaware  towns  that  have  a  sewer  sys- 
tem, as  to  the  method  of  paying  for  the  same, 
etc. 

[Florida. 

City  Engineer  G.  R.  Ramsey  of  Orlando, 
Fla.,  is  preparing  drawings  for  the  installa- 
tion of  the  proposed  sewage  system  dis- 
posal plant  for  Orlando.  It  is  thought  that 
construction  work  will  be  started  by  Feb- 
ruary. 

Idaho. 

The  citizens  of  Boise,  Ida.,  will  shortly 
vote  on  the  issuance  of  bonds  to  the  amount 
of  $143,000  for  the  building  of  a  flume,  storm 
sewer  system  and  for  paving.  C.  C.  Steven- 
son is  City  Engineer. 

The  City  Council  of  Lewiston,  Ida.,  has 
passed  an  ordinance  creating  a  third  im- 
provement district.  It  is  the  intention  of  the 
city  to  construct  a  sanitary  sewer  system 
which,  when  completed,  will  entail  a  cost  of 
$10,400. 


Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
19,  by  Board  of  Local  Improvements,  James 
Costello.  Chairman,  Bloomington,  111.,  for 
performing  all  the  labor  and  furnishing  all  the 
material  in  constructing  the  following  improve- 
ments in  accordance  with  the  plans  and  speci- 
fications now  on  file  in  the  office  of  the  City 
Engineer  at  the  City  Hall  in  said  city.  A  6-in. 
cast  iron  water  main  on  Clay  St.,  from  a  point 
17  ft.  west  of  the  east  line  of  State  St.,  to  a 
point  17  ft.  west  of  the  east  line  of  Woodland 
Ave.  An  8-in.  vitrified  pipe  sewer  on  Hickory 
St.,  from  a  point  17  ft.  east  of  the  west  line 
of  Oak  St.,  to  a  point  179  ft.  east  of  the  east 
line  of  Lee  St.,  and  a  6-in.  vitrified  pipe  sewer 
on  Lee  St.  from  a  point  17  ft.  north  of  the 
south  line  of  Hickory  street  to  a  point  98  ft. 
north  of  the  north  hne  of  Hickory  St.  A  12- 
in.  vitrified  pipe  sewer  on  Clay  St.,  from  a 
point  17  ft.  east  of  the  west  line  of  Wood- 
land Ave.,  to  a  point  665  ft.  east  of  the  east 
line  of  Vale  St.,  and  on  Vale  St.  from  a  point 
22  ft.  north  of  the  south  line  of  Clay  St.  to  a 
point  17  ft.  north  of  the  south  line  of  Jackson 
St.  A  12-in.  vitrified  pipe  sewer  commencing 
at  and  connecting  with  the  5-ft.  brick  sewer 
now  constructed  at  a  point  91  ft.  west  of  the 
west  line  of  Prairie  St.  and  71  ft.  south  of  the 
north  line  of  the  alley  on  the  south  side 
of  John  Niccolls  &  Co.'s  addition  to  Blooming- 
ton,  thence  e.xtending  northeasterly  in  a 
straight  line  to  a  point  10  ft.  north  of  the 
north  line  of  said  alley  and  17  ft.  east  of  the 
west  line  of  Prairie  St.,  thence  extending 
north  parallel  with  the  said  west  line  of  Prai- 
rie St.  to  a  point  77  ft.  south  of  the  south  line 
of  Olive  St.  Proposals  must  be  made  on  blank 
forms  which  will  be  furnished  by  the  City  En- 
gineer at  his  office.  A  certified  check  must  ac- 
company each  proposal  for  an  amount  which 
shall  not  be  less  than  10  per  cent  of  the  aggre- 
gate proposal. 

®The  contract  for  the  construction  of  a 
sewer  in  16th  St.,  from  Lawrence  Ave.  to  the 
alley  south  of  S.  Grand  Ave.,  in  the 
city  of  Springfield,  111.,  has  been  awarded  to 
George  A.  Carver  of  that  city,  at  the  fol- 
lowing bid:  $0.63  a  lin.  ft.,  for  l8-in.  pipe, 
$0.34  for  12-in.  pipe,  and  $22.50  for  each  com- 
pleted manhole. 

City  Civil  Engineer  Edmund  Hall  of  Gran- 
ite City,  111.,  has  completed  plans  and  specifi- 
cations for  the  installation  of  a  sanitary  and 
storm  water  sewer  system  in  that  city  at  an 
estimated  cost  of  $171,000.  The  proposition 
will  probably  be  submitted  to  the  voters  for 
approval  some  time  in  January. 

The  City  Council  of  Upper  Alton,  111.,  will 
probably  employ  a  consulting  engineer  to  inves- 
tigate and  report  on  the  feasibility  of  in- 
stalling a  sewer  system,  to  have  its  outlet  in 
the   river. 

The  Board  of  Local  Improvements  of  Cen- 
tralia.  111.,  has  completed  the  preliminary 
work  for  the  extension  of  the  sanitary  sewer 
system  at  an  estimated  cost  of  $^30,000.  Dec. 
19  has  been  fixed  as  the  date  for  a  public 
hearing  on  the  proposition.  C.  C.  Davis  is 
official  in  charge  of  sewers. 

Indiana. 

^Bids  will  be  received  until  7  ;30  p.  m.,  Jan. 
13,  by  Common  Council,  Lebanon,  Ind.,  for  the 
construction  of  a  sewer.  Edmimd  Connor  is 
Citv  Clerk. 

the  Board  of  Public  Works  of  Fort 
Wayne,  Ind.,  has  approved  specifications  for 
the  construction  of  five  sewers,  as  follows: 
-Mong  the  alley  between  Piqua  Ave.  and  Barr 
St.,  from  a  point  210  ft.  north  of  Wiebke  St. 
to    Wiebke    St. ;    along   Kentucky   .^ve.,    from 


Vermont  Ave.  to  the  alley  north  of  Tennessee 
Ave.,  and  from  Kentucky  Ave.  to  St.  Joe 
Blvd.,  and  in  the  alley  east  of  St.  Joe  Blvd., 
from  Tennessee  Ave.  to  the  north  line  of 
Hartman's  amended  addition ;  along  the  alley 
west  of  Lafayette  St.,  from  Wiebke  St.  to  the 
alley  north  of  Dalman  St.;  in  the  extreme 
south  part  of  South  Wayne  addition;  and  in 
the  alley  between  Hanna  and  Lafayette  Sts., 
from   Colerick   to   Wiebke    St. 

The  Board  of  Public  Works  of  Evansville. 
Ind.,  has  been  petitioned  by  residents  of  New 
York  Ave.,  for  a  sewer  in  Walnut  St.,  from 
Kentucky  Ave.,  to  New  York  Ave.,  and  in 
New  York  Ave.,  from  Walnut  St.,  to  Will- 
iam St. 

The  City  Council  of  Jeflfersonville,  Ind.,  is 
reported  to  have  adopted  plans  and  specifica- 
tions for  the  installation  of  a  sanitary  sew- 
erge  system.  The  system  will  be  installed  by 
a  private  company,  from  which  the  city  will 
lease  it  and  pay  a  rental   for  20  or  25  years. 

The  City  Council  of  Loogootee,  Ind.,  plans 
the  installation  of  a  sewerage  system.  Plans 
and  specifications  are  now  being  prepared. 

The  Board  of  Public  Works  of  Elkhart. 
Ind.,  has  adopted  resolutions  for  the  con- 
struction of  three  sewers,  the  principal  one 
being  one  in  Oakland  Ave.,  from  Leonard 
Ave.  to  Lusher  Ave.,  and  to  be  known  as  the 
13th  district  sewer.  The  others  are  for  Cas- 
sopohs  St.,  from  Simonton  to  Bristol  St.,  and 
Clinton  St.,  from  .Arcade  east  to  the  first 
alley  east  of  .A.rcade  and  north  to  Lawn  Ave. ; 
about  11  blocks  of  sewers  in  all. 

Iowa. 

^Bids  will  be  received  until  8  p.  m.,  Dec. 
23  (all  bids  received  Dec.  10  rejected),  by 
C.  J.  Reusche,  City  Clerk,  Clinton,  la.,  for 
the  construction  of  sewers  in  Sewer  District 
No.  9,  including  500  lin.  ft.  of  24-in.  pipe,  700 
ft.  of  18-in.  pipe,  1,400  ft.  of  15-in.  pipe,  700 
ft.  of  12-in.  pipe,  3,000  ft.  of  10-in.  pipe,  3,600 
ft.  of  8-in.  pipe,  24  manholes,  4  flush  tanks. 
3,000  cu.  yds.  of  rock  excavation.  A  certified 
check  for  $500  must  be  filed  with  each  bid. 

It  is  probable  that  the  City  Council  of  Des 
Moines,  la.,  will  instruct  City  Engineer  Fred 
N.  Carss  to  revise  the  present  plans  for  a 
sewer  system  in  the  Seventh  Ward  so  as  to 
include  a  new  addition,  called  Farwell  place. 
The  present  plans  call  for  14  miles  of  sewers 
and  if  revised  will  include  20  miles  of  sewers. 

The  City  Council  of  Council  Blufls,  la., 
plans  the  establishment  of  a  sewer  district  in 
the  west  side  of  the  city.  City  Engineer  E. 
F.  Stimson  has  submitted  plans  for  a  district 
embracing  a  section  from  Avenue  G  on  the 
north  to  8th  Ave.  on  the  south,  and  from 
14th  St.  on  the  east,  to  the  river  or  a  dis- 
posal plant  on   the   west. 

Kansas. 

The  city  of  Moline,  Kans.,  contemplates  the 
installation  of  sanitary  sewers.  Plans  and 
specifications  will  be  prepared  by  the  Benham 
Engineering  Co.,  812-14  American  Nat.  Bank 
Bldg.,  Oklahoma  City,  Okla. 

The  city  of  Moline,  Kans..  will  vote  bonds 
in  the  near  future  for  the  construction  of  water 
works  and  electric  lights.  Sanitary  sewers  are 
also  contemplated.  The  total  amount  of  im- 
provements will  amount  to  about  $50,000.  The 
Benham  Engineering  Co.,  812-14  American 
Nat.  Bank  Bldg.,  Oklahoma  City,  Okla.,  have 
been  retained  to  draw  up  plans  and  specifica- 
tions for  the  work. 

Kentucky. 

Plans  have  been  prepared  by  Engineer  J. 
White  Guyn  of  Lexington,  Ky.,  for  the  con- 
struction of  the  northern  main  sewer  and  dis- 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


December  18,  1912. 


ENGINEERING     &     CONTRACTING 


47 


posal  plant,  for  which  honds  to  the  amount 
of  $200,000  were  recently  voted.  Contracts 
will  be  let  for  this  work  about  springtime  I. 
E.   Cassidy  is   Mayor. 

Louisiana. 

®The  Sewerage  &  Water  Board  of  New  Or- 
leans, La.,  on  Dec.  12  accepted  the  bid  of 
Mitchell-Borne  Co.,  for  constructing  the  lined 
and  covered  canal  in  Broad  St.,  and  for  the 
building  of  the  siphon  under  the  Old  Basin 
canal  at  the  axis  of  Broad  St.,  at  $497,049; 
also  the  bid  of  Etta  Contracting  Co.,  for  dig- 
ging out  several  open  canals  in  various  parts 
of  the  city,  at  $91,959.  The  bid  of  the  Ameri- 
can Steel  &  Wire  Co.,  for  furnishing  coagu- 
lants at  $14  a  ton  was  accepted. 

Rees  &  Wagner  of  Shreveport,  La.,  have 
submitted  a  proposition  to  the  City  Council 
of  Lafayette,  La.,  whereby  they  propose  to 
install  a  sewerage  system  in  Lafayette  at  an 
approximate  cost  of  $150,000. 

Minnesota. 

®The  City  Council  of  South  St.  Paul, 
Minn.,  has  awarded  a  contract  for  the  laying 
of  a  new  main  sewer  from  the  foot  of  Grand 
Ave.  to  the  Mississippi  River,  through  the 
stockyards,  to  John  Lind  of  St.  Paul,  at  $14,- 
123. 

®0'Neil  &  Preston  have  been  awarded  the 
contract  by  the  Park  Board  of  St.  Paul, 
Minn.,  for  the  building  of  storm  water  sewer 
into   Lake  Como,   at  $3,482. 

Missouri. 

®The  City  Council  of  Shelbina,  Mo.,  has 
let  the  contract  for  the  lateral  sewer  on  N. 
Center  St.  to  A.  Connely  &  Sons  of  that 
city,   at  $1,226. 

An  election  will  be  held  in  Kansas  City, 
Mo.,  on  Jan.  7  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $300,- 
000  for  the  purchase  of  sites  within  or  out- 
side of  the  corporate  limits  of  the  city  for 
plants  for  the  removal  and  disposition  of  gar- 
bage and  refuse,  and  for  the  purchase,  con- 
struction, equipment,  improvement,  extension 
or  enlargement  of  a  plant  or  plants  for  the 
removal  or  disposal  of  garbage  and  refuse. 

Nevada. 

The  Public  Utility  Commission  of  Nevada 
has  recommended  that  the  city  of  Tonopah, 
Nev..  create  a  sanitary  district  and  acquire 
the  present  sewer  and  drainage  system  of  the 
city. 

New   Jersey. 

The  State  Board  of  Health  of  New  Jer- 
sey has  notified  the  Common  Council  of  New 
Brunswick,  N.  J.,  that  that  city  must  take 
definite  action  in  the  near  future  towards  the 
installation  of   a   sewage   disposal   plant. 

New  York. 

Commissioner  of  Public  Works  Wallace 
Greenalch  of  Albany,  N.  Y.,  has  filed  with 
Dr.  Eugene  H.  Porter,  State  Health  Commis- 
sioner, the  plans  and  data  covering  Albany's 
proposed  intercepting  sewer  and  sewage  dis- 
posal plant.  This  improvement  will  necessi- 
tate an  outlay  of  more  than  $1,000,000.  The 
plans  were  prepared  by  City  Engineer  Frank 
R.  Lanagan. 

Smith  &  Malcomson  of  Freeport.  N.  Y.,  and 
.Alexander  Potter,  50  Church  St.,  New  York 
City,  recently  completed  plans  for  a  collect- 
ing system  and  pumping  station  and  disposal 
plant  for  Freeport.  The  plans  are  now  before 
the  State  Board  of  Health.  From  20  to  30 
miles  of  sewers  are  included.  The  contracts 
will  probably  be  let  next  summer. 


North  Carolina. 

•^Bids  will  be  received  until  8  p.  m.,  Jan. 
7,  by  Board  of  Aldermen,  New  Bern,  N.  C, 
proposals  for  the  construction  of  apnroxi- 
mately  4,000  ft.  of  sewers,  together  with  all 
manholes  and  appurtenances.  The  sewers 
range  in  size  from  6  to  24  ins.  and  are  for  sani- 
tary and  drainage  purposes.  Full  information 
may  be  had  at  the  oflice  of  the  Citv  Engineer, 
where  plans,  profiles  and  specifications  are  on 
file.    F.  T.  Patterson  is  City  Clerk. 

Ohio. 

•J«Bids  will  be  received  until  noon,  Jan.  20, 
by  Carl  A.  Palmer,  First  National  Bank, 
Cleveland,  O.,  Village  Clerk,  Shaker  Heights, 
O.,  for  the  improvement  of  the  following 
streets  by  the  construction  therein  of  6-in.  wa- 
ter mains  and  sewers  in  accordance  with  plans 
and   specifications   on   file   with   the   Clerk  or 

B.  W.  Willard,  Village  Engineer,  931  Wil- 
liamson Bldg.,  Cleveland,  O. ;  Southington 
Road  from  South  Park  Blvd.,  to  Coventry 
Road ;  Endicott  Road  from  Larchmerc  Blvd.  to 
Coventry  Road ;  Wicklow  Road  from  Larch- 
mere  Blvd.  to  Coventry  Road;  Leighton  Road 
from  South  Park  Blvd.  to  Coventry  Road; 
Drumond  Road  from  Coventry  Road  to  South 
Woodland  Road ;  Litchfield  Road  from  Coven- 
try Road  to  South  Woodland  Road ;  Attlcboro 
Road  from  Shaker  Heights  Parkway  to  South 
Woodland  Road ;  Devonshire  Road  from  Cov- 
entry Road  to  South  Woodland  Road ;  Fonte- 
nay  Road  from  Coventry  Road  to  South 
Woodland  Road.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  10  per  cent 
of  the  amount  bid. 

®The  Union  Reduction  Co.,  of  Indianapolis, 
Ind.,  has  been  awarded  the  contract  by  the 
city  of  Cincinnati,  O.,  for  the  collection  and 
disposal  of  garbage  for  five  and  one-half 
years. 

©Frank  M.  Worstall  of  Zanesville,  O.,  has 
been  awarded  the  contract  by  the  Muskingum 
County  Commissioners,  Zanesville,  for  the 
construction  of  a  sanitary  sewer  for  the  Chil- 
dren's Home  at  Avondale,  O.,  for  $2,690.  BidS^ 
were   opened    Dec.    9. 

A  delegation  of  about  50  residents  of  Clin- 
tonville,  Crestview  and  Glen  Echo  recently 
called  upon  the  Health  Department  of  Co- 
lumbus, O.,  to  ask  for  the  installation  of  lat- 
eral sewers  in   their  districts. 

The  town  of  Geneva,  O.,  has  been  instruct- 
ed by  the  State  Board  of  Health  to  rebuild 
and  enlarge  its  sewage  disposal  plant  before 
Nov.  1,  1913. 

The  city  of  Sandusky,  O.,  Robt.  L.  J.  Wa- 
gar.  City  Engineer,  will  have  estimates  and 
plans  completed  about  Jan,  15  for  the  in- 
stallation of  a  sanitary  sewer  system  and  a 
disposal   plant. 

Engineers  L.  C.  Chapin  of  Canton,  O.,  and 

C.  E.  Vaughn  of  East  Palestine,  0.,  have  pre- 
pared plans  and  specifications  for  the  instal- 
lation of  a  sewerage  system  and  a  disposal 
plant  in  East  Palestine,  at  an  estimated  cost 
of  $60,000.  The  date  for  letting  of  contract 
has  not  been  decided  upon.  O.  L.  Butts  is 
City  Clerk. 

Pennsylvania. 

•{•Bids  will  be  received  until  Dec.  23,  by 
Morris  L.  Cooke,  Director  of  Public  Works, 
Philadelphia,  Pa.,  it  is  said,  for  the  construc- 
tion of  branch  and  main  sewers  and  the  re- 
construction of  the  Mill  Creek  Sewer. 

Texas. 

•{•Bids  will  be  received  until  3  p.  m.,  Dec. 
30,   by   H.    P.   Johnson,    City   Secretary,    Cal- 


vert, Tex.,  for  furnishing  the  necessary  labor 
and  material  for  the  construction  of  a  Sfwer 
system;    also    for   trench:  '  .,,- 

Hon   for  sewer  ditches. 

ties:  3,800  ft.  4-in.,  19,i^..  ,,  .,.,,,  ,  ,,  u. 
8-in.,  3,495  ft.  10-in.  vitrified  sewer  pipe,  wyes 
and  specials;  GOO  bbls.  cement,  57,<:mXi  com- 
mon brick,  90  manhole  covers,  10  flush  lank 
siphons,  2,400  lbs.  of  jute  packing  for  sewer 
joints,  10,000  lbs.  of  reinforcing  steel,  cutting 
2,018  ft  sewer  ditch  0  to  4  ft.  deep,  14,650 
ft.  4  to  0  ft.,  8,260  ft.  6  to  8  ft.,  685  ft.  8  to  10 
ft.  deep.  Specifications  may  be  obtained  from 
Mr.  H.  P.  Johnson,  City  Secretary,  or  from 
the  Fountain-Shaw  Engineering  Co.,  506 
Southwestern   Life   Bldg.,   Dallas.  Tex. 

The  City  Council  of  San  Antonio,  Tex.,  has 
appropriated  $5,000  to  pay  the  cost  of  a  sur- 
vey of  the  sections  of  the  city  now  without 
sewers.  An  engineer  will  be  employed  to 
make  the  surveys  under  the  direction  of  City 
Engineer  A.  C.  Pancoast. 

City  Engineer  F.  L.  Dormant  of  Hou<>'^" 
Tex.,  has  completed  plans  for  the  storm 
ers   for  the   Fourth,   First  and   Sixth   W.r;- 
"These  sewers  will  be  similar  to  those  on  Aus- 
tin St.,  and  Calhoun  Ave. 

The  City  Council  of  Austin,  Tex.,  has 
called  an  election  for  Jan.  1  for  the  purpose 
of  determining  whether  or  not  the  city  shall 
purchase  the  existing  sewer  system  owned  by 
the  Austin  Sewerage  Co.,  for  a  consideration 
of  $100,000. 

Washington. 

4«Bids  will  be  received  until  10  a.  m  .  Dec 
20,  by  Board  of  Public  Works.  Seattle,  Wash.. 
for  the  construction  of  sewers  in  Burke  .\ve 

®Rush  &  LePlant  of  Spokane,  Wash.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  High  St.  sewer,  in  Pullman 
Wash.,  at  $1,920. 

®The  City  Council  of  .^nacortes,  Wash. 
has  let  the  contract  for  the  M  Ave.  sewer  to 
the  Atlas  Construction  Co.  of  Everett,  Wash.. 
at  $10,971.  Vitrified  clay  pipe  will  be  used 
Other  bidders  were:  C.  C.  Barnctt,  $11,271; 
Frasca  &  Collucio,  Seattle,  $11,736;  K.  Sau- 
sett,  $12,009;  L.  L.  Lent,  $12,786;  J.  M.  Clapp. 
Seattle,  $1.5,58.5;  Stevens  &•  McNeill.  $14,762. 
and  L.  R.  Ellis.  Seattle,  $14,7.58. 

Plans  and  specifications  have  been  submit- 
ted to  the  Board  of  Public  Works  of  Seat- 
tle, Wash.,  for  the  construction  of  sewers  in 
W.  55th  St.  et  al..  at  an  estimated  cost  of 
$65,000.  A.  L.  Walters  is  superintendent  of 
streets  and  sewers. 

City  Engineer  N.  A.  Oilman  of  North 
Yakima,  Wash.,  has  submitted  plans  to  the 
City  Commission  for  the  installation  of  a 
sewerage  system   to   cost   $250,000. 

Wisconsin. 

The  Common  Council  of  Waupun.  Wis., 
has  adopted  a  resolution  to  install  a  sewerage 
system  in  the  city.  It  is  probable  that  a  fil- 
tration plant  will  have  to  be  installed. 

The  citizens  of  Racine.  Wis.,  will  asked 
in  the  spring  to  vote  on  the  issu.-ince  of  bonds 
to  the  amount  of  $185,0(H>  for  sewer  construc- 
tion. 

Canada. 

The  special  sub-committee  appointed  by  titc 
Works    Committee    of    I). mi;!-.,,,     ii„t      i,,, 
adopted  the  report  of  C;' 
F.    Macalluni.     Prof.    .\irj 
chemist,   on   the   installation   oi    lli< 
East   End,  disposal  plant.     The  Cil> 
will  prepare  plans  for  such  a  plant  and  !.u\>- 
niit  the  same  to  an  outside  sanitar\-  engineer 
for  appro\aI. 


California. 


4«Bids  will  be  received  until  11  a.  ni.,  Dec. 
30,  by  Board  of  State  Harbor  Commissioners, 
Union  Depot  and  Ferry  House,  San  Francisco, 
Calif.,  for  the  construction  of  a  seawall  and 
bulkhead  wharf  at  Section  9  "B"  of  the  sea- 
wall, the  same  to  extend  from  the  northerly 
end  of   Seawall   Section   9   northerly  781    foot 


•{•Bids  will  be  received  until   11  a.  m.,  Jan. 

9,  by  Lieut.  C.  A.  Lohr,  Quartermaster,  P'ort 

.Rosecran.«,    Calif.,    for   the   construction    of    a 

timber  wharf  landing  float  and  board  walk  at 

Fort  Pio  Pico,  San  Diego,  Calif. 

•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Portland  cement  and  curb),  labor  and  equip- 
ment for  the  construction  of  a  seawall  and 
bulkhead  wharf  at  Section  9  "B"  of  the  Sea- 
wall. The  materials  used  in  this  work  shall 
consist  of  the  requisite  quantities  of  Doug- 
las yellow  fir  piles,  creosoted  piles,  merchant- 
able yellow  fir  lumber,  sand,  crushed  rock, 
gravel,  reinforcing  materials,  embankment 
rock,  castings,  structural  steel,  rods,  belts, 
spikes,  etc.  All  materials  used  in  the  struc- 
ture will  be  subjected  to  a  rigid  examination 
and  test,  and  if  found  defective,  under  size,  un- 
suitable or  not  as  specified,  will  be  condemned 
and  must  be  immediately  removed  from  the 
work  by  the  contractor  at  his  expense.  Jer- 
ome Newman  is  Assistant  State  Engineer. 

Board  of  Trade  Committee  of  Hermosa 
Beach.,  Cal.,  has  selected  plans  of  Munoz  & 
Munoz,  architects,  for  the  proposed  municipal 
pier.  The  structure  will  be  of  reinforced  con- 
crete and  will  cost  about  $56,000.  ^  A.  E.  Rich- 
ardson is  Chairman  of  the  Committee. 

Bids  as  follows  were  received  Nov.  18  by 
the  city  of  San  Diego  for  furnishing  dredges 
of  15-in.  to  20-in.  suction :  The  Browning  En- 
gineering Co.  of  San  Francisco,  20-in.  dredger, 
less  the  electrical  equipment,  for  $44,000 ;  an 
11-in.  machine  of  the  same  kind  for  $30,000. 
The  Union  Iron  Works,  San  Francisco.  16-in. 
suction  dredger  for  $22,400,  the  hull  to  be  fur- 
nished by  the  city  of  San  Diego.  The  United 
Iron  Works,  San  Francisco,  16-in.  machine  for 
$27,000,  and  an  18-in.  one  for  $34,340. 

A  special  election  will  be  held  at  San  Fran- 
cisco on  Dec.  20  to  vote  on  issuing  bonds  for 
the  purchase  of  the  Sutro  properties;  for  pur- 
chase of  a  site  for  a  park  on  Twin  Peaks ;  for 
the  establishment  of  an  aquatic  park  in  the 
vicinity  of  the  foot  of  Van  Ness  avenue;  for 
the  construction  of  a  police  and  fire  signal 
system,  together  with  headquarters,  and  for 
additional  bonds  to  complete  the  new  County 
Jail  and  the  San  Francisco  Hospital  buildings. 

Alabama. 

Bids  as  follows  were  received  Nov.  15  by 
Maj.  Earl  I.  Brown,  U.  S.  Engineer,  Birming- 
ham, Ala.,  for  lock  gates,  filling  and  emptying 
valves  and  gate  maneuvering  gear,  (1)  stand- 
ing for  bid  of  the  Richard  Mfg.  Co.,  Blooms- 
burg,  Pa.;  (2)  for  bid  of  Independent  Bridge 
Co.,  Pittsburgh,  Pa. :  (3)  for  bid  of  Penn 
Bridge  Co.,  Beaver  Falls,  Pa.  (recommended 
for  acceptance)  : 

Item  I.  (1)         (2)         (3) 

Class   C — Structural   steel; 

plates,      shapes,      rivets, 

rough  bolts,  etc.,  123.553 

lbs $0.0512  $0,049 

Class      H — Forged      steel: 

pins,  keys,   turned  bolts, 

railings,      fittings,      etc.. 

2,354   lbs 16  .065 

Class    K — Cast    iron,    heel 

castings,  etc..  1.200  lbs 0S9         .065 

Class  L — Bushings,  45  lbs 75  .50 

Item  II. 
Class   G — Structural   steel: 

plates,      shapes,      rivets, 

rough    bolts,     etc.,    4,348 

lbs $0,067       .076       ,.055 

Class      H— Forged      steel; 

pins,  keys,   turned  bolts, 

shafts  and  fittings,  etc., 

6,2S4   lbs 065       .090         .062.") 

Class      K  —  Cast      iron: 

frames,     gears,     guides. 

cover  plates,   etc.,   16,076 

lbs 065       .076         .055 

Class  L — Phosphor  bronze: 

bushings,   16  lbs 35         .90  .50 

Item  ill. 
Class   G — Structural   steel: 

spars,      rivets,      rough 

bolts,   etc.,  1,254  lbs 055       .118         .055 

Class     H  —  Forged     steel: 

shafts,  pms.  keys,  turned 

belts,  etc.,  492  lbs 17         .12  .0625 

Class      K  —  Cast      iron: 

frames,     gears,     guides. 

over-plates,      etc.,     9,980 

lbs 06         .099         .08 

Total    $10,237     $8,730 

Delaware. 

A.  J.  Taylor,  City  Engineer  of  Wilmington, 
Del.,  is  to  make  an  investigation  relative  to 
the  building  of  a  city  wharf  at  the  foot  of 
Church  St.,  Wilmington,  and  will  compile 
data  on  the  subject  for  the  information  of 
council. 

^  indicates 


District  of  Columbia. 

•^Bids  will  be  received  until  2  p.  m.,  Dec.  20, 
by  W.  M.  Hays,  Acting  Secretary,  U.  S.  De- 
partment of  Agriculture.  Washington,  D.  C, 
for  furnishing  and  delivering  one  gasoline 
tractor  at  the  experimental  farm  near  Belts- 
ville,    Md. 

•J-Bids  will  be  received  until  10:30  a.  m.,  Dec. 
30,  by  Maj  F.  C.  Boggs,  General  Purchasing 
Officer  Isthmian  Canal  Commission,  Washing- 
ton, D.  C,  for  furnishing  under  Canal  Circu- 
lar 750,  wrought  steel  pipe,  valves,  cocks, 
sheet  lead,  water  closets,  hose,  packing,  as- 
bestos gaskets,  boxwood  rules,  steel  erasers, 
buffing  leather,  blank  books,  cardboard,  bond 
paper  and  envelopes. 

Florida. 

•|«Bids  will  be  received  until  noon,  Dec. 
30,  by  Capt.  J.  R.  Slattery,  U.  S.  Engineer, 
Jacksonville,  Fla.,  as  noted  in  our  last  issue, 
for  dredging  and  rock  e.xcavation  in  channel 
from  Clearwater  Harbor  to  Tampa  Bay.  Fla. 
The  work  is  divided  into  six  sections  desig- 
nated by  the  letters  II,  J,  K,  L,  M  and  P. 
These  sections  are  contiguous  and  are  lo- 
cated in  the  narrows  between  Clearwater  Har- 
bor and  Boca  Ceiga  Bay.  Work  will  begin 
at  the  southerly  end  of  Section  P  and  con- 
tinue through  the  channel  northerly  to  and 
including  Section  II,  or  may  begin  at  the 
northerly  end  of  Section  II  and  continue 
southerly  to  and  including  Section  P.  The 
length  and  width  of  the  respective  sections 
and   the   quantity    in   each    are   approximately 

as  follows : 

Quantity,  cu.  yds. 
Soft 

Section.    Width,  ft.    Length,  ft.    material.  Rock 

11  50  1.040  5.100  

J  50  935  7.800  

K                    50                    160                232  25 

L                    50                   335                160  880 

M                   50                 1,200            1.360  3,322 

P                    50                2,528            3,213  1,012 

Totals 17,865  5,239 

In  Sections  II  and  J,  the  material  to  be  re- 
moved is  believed  to  be  sand,  mud  and  shell, 
and  in  Sections  K,  L,  M  and  P,  ledge  rock 
overland  with  sand,  mud  and  shell. 

•|«Bids  will  be  received  until  noon,  Jan.  6, 
by  Clerk  of  the  Circuit  Court,  Bushnell.  Fla., 
for  the  construction  of  the  Sumter  County 
court  house  and  jail  buildings,  to  be  erected 
at  Bushnell,  Fla.  Eacli  bid  for  the  construc- 
tion of  the  court  house  building  must  be  accom- 
panied with  a  certified  check  for  the  amount  of 
three  thousand  dollars,  and  for  the  construc- 
tion of  the  jail  building  for  the  amount  of  three 
hundred  dollars,  payable  to  H.  O.  Collier  (or 
his  succeessor  as  chairman),  Chairman  of  the 
Board  of  County  Commissioners,  as  a  guar- 
antee that,  if  awarded  the  contract,  the  success- 
ful bidder  will  promptly  enter  into  contract 
and  furnish  surety  bonds  as  required  by  the 
specifications. 

Drawings  and  specifications  mav  be  seen  at 
the  office  of  the  Clerk  of  the  Circuit  Court  at 
Bushnell,  Fla.,  and  at  the  office  of  William  A. 
Edwards,  Architect,  No.  632  Candler  Building, 
Atlanta,  Ga. 

Contractors  wishing  to  bid  may  obtain 
drawings  and  specifications  from  the  architect 
by  immediately  applying  for  same,  accompany- 
ing application  with  a  certified  check  for  the 
amount  of  $25,  payable  to  him,  for  one  or  both 
plans. 

Hawaii. 

The  Kahului  R.  R.  Co.,  Kahului,  HawaH, 
will  probably  be  awarded  the  contract  at  $1.75 
per  ton  in  place  in  breakwater  for  construc- 
tion of  rubble  mound  breakwater  at  Kahului 
Harbor  for  the  U.  S.  Government.  Bids  on 
this  work  were  opened  Nov.  9  by  the  U.  S. 
Engineer  at  Honolulu.  About  $40,000  is  avail- 
able for  the  work. 

Bids  were  opened  Nov.  9  by  Maj.  W.  P. 
Wooten.  U.  S.  Engineer,  Honolulu,  for  dredg- 
ing in  Hilo  and  Kahului  Harbors.  The  Ha- 
waiian Dredging  Co.,  Honolulu,  at  49  cts.  per 
cu.  yd.,  is  the  probable  successful  contractor 
for  dredging  77,000  cu.  yds.  of  coral  in  va- 
rious stages  of  disintegration,  with  some  live 
coral  and  pockets  of  sand  in  Kahului  Harbor. 


The  work  at  Hilo  Harbor  involving  some  115,- 
000  cu.  yds.  will  probably  not  be  let  at  this 
time,  as  the  bids  ranging  from  69  cts.  to  79% 
cts.  were  considered  excessive. 

«  Illinois. 

^Bids  will  be  received  until  2  p.  m.,  Dec.  21, 
by  Commanding  Officer.  Rock  Island  Arsenal, 
Rock  Island,  111.,  for  furnishing  580  sheets 
steel,  best  quality,  soft  decarbonized,  0.05  ins. 
thick,  in  sheets  36  ins.  by  96  ins.,  must  hold 
over  on  itself  without  cracking;  must  be  even 
thickness  and  smooth  rolled,  thoroughly 
pickled  and  annealed  and  canable  of  being 
drawn  without  further  annealing. 

4*Bids  will  be  received  until   11  a.  m.,  Dec. 

26,  for  furnishing,  delivering  and  erecting  at 
the  Chicago  Ave.  loading  station,  in  complete 
running  order,  1  electric  motor  driven  air  com- 
pressor, piston  displacement.  145  cu.  ft.,  at  not 
less  than  150  R.  P.  M.  and  more  than  225  R. 
P.  M.  air  compressor  type,  single  cylinder,  mul- 
tiple cylinder  and  2  storage  cylinder,  contract 
includes  1  vertical  air  receiver  36  ins.  in  diam- 
eter, 6  ft.  high  and  tight  under  150  lbs.  per 
sq.  in.  hydrostatic  pressure ;  the  motor  to  be 
of  semi-enclosed  squirrel  cage,  induction  type 
to  operate  on  3-phase,  60-cycle,  220-volt  alter- 
nating current,  35  H.  P.  capacity,  synchronous 
speed  not  to  exceed  900  R.  P.  M.  Cash  or  cer- 
tified check  for  $100  must  accompany  proposal. 

•J'Bids  will  be  received  by  Kay  Palmer,  City 
Electrician.   Chicago,   111.,  until   11  a.  m.,   Dec. 

27,  for  furnishing  arc  light  carbons  for  elec- 
tric light  as  follows:  480,000  I4x%  in.  copper- 
coated,  100,000  12x%  in.  copper-coated,  140,- 
000  12x.510  to  .520  cored  high-grade  carbons, 
40,000  12x.510  solid  high-grade  carbons,  spe- 
cial gage,  12.000  pairs  white  flame  carbons 
for  Stare  arc  lamps,  upper  carbon  dimensions, 
10%  in.  X  20  mm.,  lower  carbon  dimension,  8% 
in.  by  18  mm..  365.000  12x"'8  in.  white  flame 
carbons  for  G.  E.  Lynn  arc  lamps.  Cash  or 
certified  check  for  $500  must  accompany  pro- 
posal. 

+Bids  will  be  received  by  Ray  Palmer,  City 
Electrician,  Chicago.  III.  until  11.  a.  m.,  Dec. 
27.  for  furnishing  and  delivering  sundry  sup- 
plies as  follows,  according  to  samples  on  ex- 
hibition at  his  office:  875  doz.  outer  globes  for 
arc  lamps.  1,300  doz.  inner  globes  for  arc 
lamps,  heat  resisting.  Odd  doz.  16  c.  p.  incan- 
descent lamps,  16,000  100-watt  series  tungsten 
lamps,  50  doz.  40-watt  tungsten  lamps  for  3- 
wire  circuits,  150  gross  mica  chimneys,  100,- 
000  incandescent  gas  mantles,  150  gross  mica 
chemneys,  700  bo.x  glass  sides,  400  boxes  glass 
tops,  50  boxes  glass  doors.  Cash  or  certified 
check  for  5  per  cent  of  proposal  must  accom- 
pany bid. 

Following  are  the  lowest  bids  submitted  to 
L.  E.  McGann,  Commissioner  of  P\iblic  Works, 
Chicago,  111.,  for  constructing  a  dock  on  the 
east  branch  of  the  Chicago  River,  south  of  W. 
Madison  St.,  100  lin.  ft.  of  pile  dock,  $2,290, 
100  lin.  ft.  of  old  back  log,  replaced  by  new, 
$100;  total,  $2,390.  FitzSimmons  &  Connell 
Dredge  and  Dock  Co.,  10  S.  LaSalle  St.,  Chi- 
cago. 

Iowa. 

4*Bids  will  be  received  until  3  p.  m..  Tan.  21, 
by  Oscar  Wenderoth,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits,  and 
wiring,  interior  lighting  fixtures  and  ap- 
proaches, of  the  United  States  postoflSce  at 
Red  Oak,  low-a.  The  buildiuf  is  one  story 
and  basement,  with  a  mezzanine  floor  at  both 
ends,  and  has  a  ground  area  of  approximately 
4,460  sq.  ft. ;  fireproof  construction  throughout, 
stone  facing  and  tin  roof. 

Drawings  and  specifications  may  be  obtained 
from  the  custodian  of  site  at  Red  Oak,  Iowa, 
or  at  the  discretion  of  the  Supervising  Archi- 
tect. 

Kentucky. 

Plans  have  been  made  for  supplying  natural 
gas  to  Monticello,  Ky.  The  estimated  cost, 
including  drilling  wells  and  piping,  is  $20,000. 
Contracts  will  be  let  as  soon  as  $10,000  of  pre- 
ferred stock  is  sold.  The  work  will  include 
four  miles  of  4-in.  wrought  iron  pipe,  one  mile 


work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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of  0%-in,  and  two  miles  of  2-in.  pipe,  fittings, 
gas  pumps,  stoves  and  gas  engines.  E.  F.  Por- 
ter, Monticello,  Ky.,  is  engineer  and  official  in 
charge. 

Maryland. 

®The  Maryland  Dredging  &  Contracting 
Co.,  Fidelity  Bldg.,  Baltimore,  Md.,  at  13V2 
cts.,  has  been  recommended  for  award  of  the 
contract  for  dredging  rivers  and  harbors  on 
east  shore  of  Chesapeake  Bay,  Md.  Bids  on 
this  work  were  opened  Dec.  6,  at  the  office  of 
the  U.  S.  Engineer,  Baltimore,  Md. 

Massachusetts. 

•J*Bids  will  be  received  until  11  a.  m.,  Jan. 
11,  by  H.  R.  Stanford,  Chief,  Bureau  Yards 
and  Docks,  Navy  Department,  Washington, 
D.  C,  for  the  construction  of  one  officers'  quar- 
ters at  the  navy  yard,  Boston,  Mass.  The 
amount  available  for  the  work  is  $11,700. 
Plans  and  specifications  may  be  obtained  upon 
application  to  the  Bureau. 

idBids  were  received  Dec.  C,  by  the  Direc- 
tors of  the  Port  of  Boston,  Boston,  Mass.,  for 
reconstruction  of  Commonwealth  Pier  No. 
5,  the  contract  being  awarded  to  H.  P.  Con- 
verse &  Co.,  Broad  St.,  Boston,  at  $1,017,259. 
The  itemized  bids  received  on  the  work  were 
as  follows:  (1)  standing  for  bid  of  Barrows 
Stewart  Co.,  total,  $1,016,313;  (2)  H.  P.  Con- 
verse &  Co.,  $1,017,259;  (3)  Lawler  Bros.,  $1,- 
050,885;  (4)  John  Cashman  &  Sons  Co..  $1,- 
108,328;  (5)  Woodbury  &  Leighton  Co.,  $1,- 
123,457;  (6)  W.  H.  Keyes  &  Co.,  $1,173,600; 
(7)  The  Snare  &  Triest  Co.,  $1,174,371;  (8) 
Hugh  Nawn  Contracting  Co.,  $1,202,187;  (9) 
The  Connors  Bros.  Co.,  $1,229,574;  (10)  Cole- 
man Bros.,  $1,.305,514;  (11)  George  A.  Fuller 
Co.,  $1,327,889;  (12)  Holbrook  Cabot  &  Rol- 
lins Corp.,  $1,420,699;  (13)  Patrick  McGov- 
ern  &  Co.,  $1,493,117;  (14)  Wm.  L.  Miller  & 
Luke  D.  Mullen.  $1,553,301.  

BIDS  RECEIVED  DEC.   6,   BY  THE  DIRECTORS  OF  THE  PORT  OF  BOSTON  FOR  THE  RECONSTRUCTION  OF  COMMONWEALTH  PIER. 

5.    BOSTON,    MASS. 


.Murphy  Iron  Works,  Detroit,  stokers. 

The  following  bids  were  received  Nov  18 
by  Lt.  Col.  Mason  M.  Patrick,  U.  S.  Engineer, 
Detroit,  Mich.,  for  furnishing  and  delivering 
floating  derrick  No.  3  at  St.  Mary's  Falls 
Canal,  Mich.:  Hartmann-Grciling  Co,  Green 
Bay,  Wis.,  $22,530;  Milwaukee  Bridge  Co 
Milwaukee,  Wis.,  $29,895;  Great  Lakes  Engi- 
neering Works,  Detroit,  Mich.,  $45,000. 

Minnesota. 

The  Mesaba  Light  &  Power  Co.  of  Virginia, 
Minn.,  which  filed  its  articles  of  incorporation 
three  weeks  ago,  is  reported  to  have  secured 
the  capital  for  the  construction  of  its  projected 
hydro-electric  development  on  the  Vermillion 
and  Little  Fork  Rivers.  The  incorporators  of 
this  company  are  State  Senator  James  P. 
Boyle,  Eveleth,  Minn.;  Arthur  McMillan,  Chi- 
cago, 111.,  and  Richard  B.  Sperry,  New  York 
City. 

Montana. 

^Bids  will  be  received  until  3  p.  m.,  Jan. 
23,  by  Oscar  Wenderoth,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duit and  wiring,  and  lighting  fi.xturcs  of  the 
Lfnited  States  postoffice  at  Billings,  Montana. 
The  building  is  three  stories  and  basement, 
with  a  ground  area  of  approximately  7,250  sq. 
ft.  Fireproof  construction,  stone  and  brick  fac- 
ing, tin  roof.  Drawings  and  specifications  may 
be  obtained  from  the  custodian  of  site  at  Bil- 
lings, Montana,  at  the  discretion  of  the  Super- 
vising .Architect. 

New  York. 

•J-Bids  will  be  received  until  11  a.  m.,  Jan. 
25,  by  H.  R.  Stanfprd,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 


Canal  the  first  mentioned  bid  44  cts ,  and  .Mr- 
Spirit  bid  48  cts. 

North  Carolina. 

^Bids  will  be  received  until  noon,  Jan.  9, 
by  Maj.  H.  W.  Stickle,  U.  S.  Enpineer.  Wil- 
mmgton,  N.  C,  for  furni-'  '  '  '  .ring 
long  leaf  pine  piling  for  ,    of 

lock  and  dam  No.  1  at  Kii:„ 

+Bids  will  be  received  until  noon.  Jan.  11, 
by  Maj.  H.  VV.  Stickle,  U.  S.  Engineer,  Wil- 
mington, N.  C,  for  dredging  in  Pamlico  and 
Tar  Rivers,  N.  C. 

•i'Bids  will  be  received  until  2  p.  m.,  Dec  26, 
by  Maj.  H.  W.  Stickle,  U.  S.  Engineer,  Wil- 
mington, N.  C,  for  furnishing  f.  o.  b.  cars 
Wilmington,  N.  C,  about  1,000  tons  of  steel 
sheet  piling  for  lock  and  dam  No.  1.  on  Cape 
Fear  River  at  Kings  Bluff,  N.  C. 

Ohio. 

4»Bids  will  be  received  until  noon,  Dec  30, 
by  Newark  Masonic  Temple  Co.,  Newark,  O., 
at  the  office  of  F.  M.  B.  Windle.  Secy.,  fur  the 
erection  and  completion  of  the  supcr.structure 
for  the  New  Masonic  Temple,  according  to 
plans  and  specifications  on  file  in  the  office  of 
F.  M.  B.  Windle,  Secretary,  Newark,  Ohio,  at 
the  Builders'  Exchange  in  Columbus,  Ohio, 
and  at  the  office  of  Vernon  Reddinp  .\rchitect, 
Mansfield,  Ohio,  who  will  furnish  same  uii  ap- 
plication. Separate  bids  will  also  be  received 
on  above  date  on  different  branches  of  the 
work. 

Pennsylvania. 

^Bids  will  be  received  until  8  p.  m..  Jan.  6, 
by  W.  A.  Gibson,  Borough  Secretary,  Taren- 
tum,  Pa.,  for  a  chimney  10"  ft.  high  and  60 
ins.  inside  diameter.  To  be  constructed  of 
either  reinforced  concrete,  brick,  self-support- 
ing steel,  or  radial  block.    Each  proposal  must 


NO. 


(1)  (2) 

Removing   planking,    etc.,   lump $5,280  $    550 

Pulling    piles,    415 6.35  8. SO 

Oak  piles,  55  to  59  ft.,  1.134.. 40.00  22.50 

Oali  piles,  60  to  64  ft.,  600 45.00  28.70 

Oak  piles,  65  ft.  and  over,  3S6 50.00  31.70 

Steel  rods,  1,040,000  lbs 03  .0275 

Reinforced    concrete.    1:2:4,    10,000    cu. 

yds 10.68  10.00 

Plain  concrete,  1:2:4,  5,000  ou.  yds 10.00  6.60 

Plard    pine    timber    other    than    roof 

planks.  175  M  ft..  B.  M 65.70  48.40 

Iron  screw   bolts,   42,000  lbs 053  .055 

Spruce  piles,  25  to  28  ft.,  150 4.50  5.63 

Spruce  piles,   30  to  34  ft.,   1.S50 5.50  7.05 

Spruce  piles,  35  to  39  ft.,  3,900 6.25  7.84 

Spruce  piles,  40  to  44  It..  200 S.OO  10.50 

Spruce  piles,  45  ft.  and  over.  50 11.00  12.60 

Rebuilding  sea  walls,  150  cu.  yds 7.41  22.00 

Granite  cap  stone.  335  lin.  ft 7.68  12.00 

Vitrified  pipe,   15-in.,   1,000  lin.   ft 74  .8(1 

Vitrified  pipe,  ■12-ln.,  1.100  lin.   ft 58  .60 

Vitrified   pipe.   10-in.,   1,100  lin.   ft 43  .45 

Vitrified  pipe,    S-in.,   l,50n  lin.   ft 27  .31 

Vitrified  pipe,    6-in.,   1,900  lin.   ft 16  .22 

Masonry  in  drain  outlets,  224  cu.  yds.       5.29  22.00 

Gravel  furnished.  10,000  cu.  yds 95  .55 

Removing,    storing,    etc.,    small   belay 

posts,    25    15.90  10.00 

Removing,    storing,    etc.,    large    belay 

posts,  4  26.50  20.00 

Fender  piles.  46   6.35  42.00 

Excavation,  20,000  cu.  yds 80  .44 

Granite  cap  stones,   126 44.50  82.00 

Hard  matched  pine,  900  M  ft.,  B.  M..     40.00  40.70 

Granite  block  pavement,  7,100  sq.  yds.       2.00  2.3:"i 

Concrete,  1:3:6,  10,000  cu.  yds 3.75  4.90 

Asphalt  surfacing,  2-in.,  72.000  sq.  yds.        .98  1.30 

Vitrified  brick  paving,  1,350  sq.  yds...       2.35  1.35 

Structural  steel.  6.000  tons 0349  .035 

18  ft.  X  22  ft.  Ogden  dbl.  leaf  doors,  95        315  430 

18  ft.  X  15  ft.   Ogden  dbl.  leaf  doors,  95        290  399 
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(4) 

$3,300 

4.00 
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35.20 

.045 

11.00 
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420 


30.00 
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.$10,000 
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$5,000 
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$14,000 
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$10,000 
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Michigan. 

•|«Bids  will  be  received  until  10  a.  m.,  Dec. 
24,  by  Henry  C.  Hutton,  Chairman,  Special 
Committee,  Ludington,  Mich.,  for  the  construc- 
tion of  a  dam  on  Hamlin  Lake,  Mason  County, 
Mich. 

©Contracts  for  the  new  $250,000  power  plant 
of  the  University  of  Michigan,  .^nn  Arbor, 
have  been  awarded  as  follows :  Newton  En- 
gineering Co.,  Milwaukee,  building  and  tun- 
nel ;  Wickes  Boiler  Co.,  Saginaw,  boilers ;  To- 
ledo Bridge  Co.,  steel  work;  .Mlis-Chalmers 
Co.,  Milwaukee,  generator;  Manning-Max- 
well-Moore, New  York,  crane;  Guarantee 
Construction    Co.,   New   York,   ash  conveyor; 

•J"  indicates  w 


ton.  D.  C,  for  furnishing  a  locomotive  crane 
of  50  tons  capacity  at  the  navy  yards.  New 
York,  N.  Y. 

^i)McRoberts  &  Doyle,  Ogdensburg^  N.  Y., 
have  been  awarded  a  contract  at  $15,.58t;,  by 
the  State  Conservation  Commission  for  the 
construction  of  a  new  fish  hatchery  at  Og- 
densburg. 

Bids  were  opened  Dec.  C  on  dredging  for 
the  Borough  of  Brooklyn.  New  York  City. 
R.  J.  Packard  Co..  New  York  City,  at  5!)  cts. 
per  cu.  vd.,  was  the  only  bidder  for  drcdgmg 
Gowanus  Canal.  For  dredging  Newtown 
Creek.  R.  J.  Packard  Co,  bid  18  cts..  and  John 
McSpirit  bid  45  cts;  .'or  dredging  Wallabout 

ork  now  open  for  bids.    ®  indicates  a  contract 


ciK  ictalled  drawing  showine  .i^l   fea- 

tures   111    llic   chimney    hid    up.  ■  .i.ils 

arc  to  include  the  chimney  com  ted 

on  a  foundation  i'  md 

the  thies  to  '2  e\  .ire 

to  be  connected  !.■  im  n.iuini  !■>  m,  con- 
tractor. Leo  Hudson,  Engineer,  McKee»port, 
Pa. 

4«Bids  will  he  rcceivcil  until   11  .i.  m.  Dec, 
28,  by  H.   R.  SLinford.  Chu-f     ' 
Yards   and   Docks.   N 
iiiRton.  D.  C,  for  drc- 
Phila.lolphia.   Pa.     The 
work  is  $S).750. 

^•^riu-    r.    .S.   W.ir   Dcpariment  on   Dec 

let  recently. 


f      rir.rr.in    of 
^h- 
,nl, 
ciiini.itcd  co&i^f  the 

!) 
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awarded  the  following  contracts  for  the  35- 
ft.  channel  in  the  Delaware  River :  On  West 
Horseshoe  Range,  for  the  removal  of  1,294,000 
cu.  yds.  of  material,  American  Dredging  Co., 
of  Philadelphia,  at  13.6  cts.  per  cu.  yd.  On 
Mifflin  Range,  1,.530,000  cu.  yds.  of  material, 
the  Maryland  Dredging  &  Contracting  Co., 
Baltimore,  at  17%  cts.  per  cu.  yd.  On  lower 
end  of  Mi'ffUn  Range  and  upper  end  of  Tini- 
cum  Range,  for  the  removal  of  1,340,000  cu. 
yds.  of  material,  contract  awarded  to  the  At- 
lantic Dredging  Co.,  of  Philadelphia,  at  12.99 
cts.  per  cu.  vd.  All  bids  for  the  removal  of 
about  2,100,000  cu,  yds.  of  material  from  Belle- 
vue  Range  have  been  rejected  because  of  a 
lack  of  funds.  Each  contract  will  require  the 
removal  of  125,000  cu.  yds.  of  material  each 
month. 

Utah. 
®James  Stewart  &  Co.,  30  Church  St.,  New 
York  City,  have  been  awarded  the  contract  at 
about  $1,100,000  for  completing  the  state  cap- 
itol  building  at  Salt  Lake  City. 

Washington. 

©Contracts  for  work  on  the  east  waterway 
project,  bids  for  which  were  opened  Nov.  27, 
by  the  Port  of  Seattle  Commission,  Seattle, 
Wash.,  have  been  awarded  as  follows:  Erick- 
son  Construction  Co.,  New  York  Block,  Se- 
attle, excavation  and  filling,  etc.,  including 
500,000  cu.  yds.  of  e.xcavation  at  16  cts.,  30,400 
cu.  yds.  rip-rap  at  $2.50,  and  miscellaneous 
work,  at  a  total  of  $168,700;  substructure, 
Weymouth  Construction  Co.,  Seattle,  $139,351 ; 
dredging  in  Salmon  Bay,  Puget  Sound  Bridge 
&  Dredging  Co.,  Seattle,  $22,000 ;  substructure 
in  Salmon  Bav,  J.  A.  McEachern  &  Co.,  Baily 
Bldg.,  Seattle,  $12,3.52;  water  main,  E.  J. 
Rounds  Construction  Co.,  Seattle,  $1,366. 

Bids  as  follows  were  received  Nov.  25  by 
the  Commissioner  of  Waterway  District  No. 
1,  Seattle,  for  the  construction  of  a  dredge: 
Seattle  Construction  &  Dry  Dock  Co.,  Seattle, 
$1.52,900;   Heffernan   Engine   Works,  $189,000. 

Canada. 

•{•Bids  will  be  received  until  4  p.  m.,  Dec.  30. 
by  R.  C.  Desrochers,  Secy..  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  postoffice  building  at  St.  John,  N.  B. 
Plans,  specification  and  form  of  contract  can 
be  seen  and  form  of  tender  obtained  at  the 
Department  on  application  to  Mr.  G.  B.  Fair- 
weather,  Archt.,  84  St.  Germain  St.,  St.  John, 
N.  B.,  and  at  the  office  of  Mr.  R.  L.  Des- 
champs,  103  St.  Francois  Xavier  St.,  Montreal. 

^Bids  will  be  received  until  4  p.  m.,  Dec. 
.30,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  wharf  or  retaining  wall  at  the  city 
of  Hamilton.  Plans,  specification  and  form  of 
contract  can  be  seen  and  forms  of  tender  ob- 
tained at  this  department  and  at  the  offices 
of  T.  G.  Sing,  Esq.,  District  Engineer,  Confed- 
eration Life  Bldg.,  Toronto,  Ont.,  H.  J.  Lamb, 
Esq.,  District  Engineer,  Windsor,  Ont.,  and 
on  application  to  the  postmaster  at  Hamilton. 
Ont. 

^Bids  will  be  received  until  4  p.  m.,  Dec. 
30,  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  wharf  at  Quaco,  St.  John  County, 
N.  B.  Plans,  specifications  and  form  of  con- 
tract can  be  seen  and  forms  of  tender  obtained 
at  the  Department,  and  at  the  offices  of  F.  G. 
Goodspeed,  Esq.,  District  Engineer,  St.  John, 
N.  B. ;  Geoffrey  Stead,  Esq.,  District  Engineer. 
Chatham,  N.  B.,  and  on  application  to  the 
Postmaster  at  Quaco,  N.  B. 

^Bids  will  be  received  until  5  p.  m.,  Jan.  3, 
by  C.  H.  Dunn,  Secretary,  School  Board.  Ke- 
lowna,  B.  C,  for  the  construction  of  a  10-room 
brick  school  building. 

®Wm.  Greenless,  Vancouver,  B.  C,  is  re- 
ported to  have  been  awarded  a  contract  at 
$80,300  for  constructing  dam,  flume  and  head- 
gates  for  a  power  development  for  the  city 
of  Kamloops,  B.  C. 


New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.     SECOND  EDITION. 

By  Halben  P.  Gillette,  M.  Am.  Soc.  C.  E.,  Managing  Editor  of 
"Engineering-Contracting."  The  1910  edition  of  this  book  con- 
tains  nearly  1,900  pages.     Postpaid,   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures.  ' 

Including  Diagrams  for  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  15^  inches;  104 
pages.     Postpaid,  $4.00. 

Cost  of   Electric  Transmission   Lines. 

(Both  Conduits  and  Pole  Lines.) 
The   title  of   this   book,    by   Clarence  Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that   it   does   not   indicate   its  wide   scope.     It   is  6X9   ins.;   300 
pages.     Postpaid,  $4.00. 

Engineers'   Pocketbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
— Engineerings  News.  Jan.  14,  1909.  Leather;  4»^  X6%  ins.;  374 
pages.     Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4^4  X  6Vi  ins.;  216 
pages.     Postpaid,    $4.00. 

Concrete    Bridges   and   Culverts. 

(Both   Railway  and  Highway.) 
By    H.    Oral  tan    Tyrrell.      Leather;     414  x  6?i    ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  Structural  Engineers. 

By  Edward  Godfrey.  Leather;  4  X  6Vi  ins.;  218  pages.  Post- 
paid.  $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis. 
by  S.  F'.  Pcckham.     Cloth;    6X9  Ins.;  330  pages.     Postpaid,  $5.00. 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  largo  number  of  engineering  colleges.  Cloth;  6X9 
Ins.;   330  pages.     Postpaid,   $3.00. 

Cost    Keeping   and    Management    Engineering. 

By  Halbert  P.  Gillette  and  Rlcliard  T.  Dana.  Cloth;  6X9  Ins.; 
3C0  pages.      Postpaid,   $3.50. 

Theory  and  Design  of  Reinforced  Concrete  Arches. 

By  Arvid  lieuterdahl.  Chief  of  Bridge  Dept,  City  of  Spokane. 
Cloth;     6X9   ins.;    132   pages.      Postpaid,   $2.00. 

Railroad  Location  Surveys  and   Estimates. 

By  F.  Lavis,  M.  Am.  Soc.  C.  E.  Cloth;  6X9  Ins.;  270  pages. 
Postpaid,   $3.00. 

The  Trackmen's  Helper. 

By  J.  Kindelan.     Cloth;  5Vi  X  7%  Ins.;  350  pages.     Postpaid,  $1.50 

Practical  Switchwork. 

By  D.  H.  Lovcll.    Cloth;  4'/i  X  6Vi  Ins.;  174  pages.    Postpaid,  $1.00. 

Maintenance   of   Way   Standards. 

By  F.  A.  Smith.    Cloth;  i,M  X  7%  Ins.;  600  pages.    Postpaid,  $1.50. 

Railway  Curves. 

By  F.  A.  Smith.     Cloth;  4  X  6^i  Ins.;  50  pages.     Postpaid,  $1.09. 

Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4%  X  1%  Ins.;  41  pages.  Postpaid,  $1.06. 

Engineering  Work  In  Tc^wns  and  Cities. 

By  Ernest  McCullougn.  Cloth;  6X9  Ins.;  510  pages.  Post- 
paid. $:!.oo. 

A  Treatise  on  the  Design  and  Construction  of  Mill  Buildings  and  Other 
Industrial  Plants. 
By  Hcnrv  Grattun  Tvrrell,  C.  E.  (Toronto  University).  Author  of 
Mill  Building  Construction  (1900).  Concrete  Bridges  and  Culverts, 
History  of.  Bridge  Engineering,  etc.  Cloth;  6X9  Ins.;  500  pages. 
650  illustrations.      Price.  $4.00  net,  postpaid. 

"Affords  by  far  the  largest  and  best  collection  of  practical  Infor- 
mation on  Mill  Buildings  yet  published."  —  Engineering  News, 
August  17,  1911. 

Practical  Cement  Testing.  ^,     . 

Bv  W  Purves  Taylor.  The  most  complete  book  on  the  subject. 
Cloth;   6X9  Ins.;  330  pages.     Postpaid,   $3.00. 

Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill,  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  Ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Mvron  S.  Falk.  A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's  Handbook. 

Bv  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather;  4V4  X  7  ins.;  32S  pages.     Postpaid,  $2.00. 

Concrete  and  Reinforced  Concrete  Construction.    „      „       ,  ^     , 

By  Homer  A.  Reid.  Assoc.  M.  Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  Ins.;  906  pages;  715  illustrations. 
Postpaid,   $5.00. 

Bricklaying  System.  _ 

By  Frank  B.  Gilbrcth,  M.  Am.  Soc.  M.  E.  Cloth;  6X9  ms.;  330 
pages.     Postpaid,   $3.00. 

Field  System. 

By  Frank  B.  Gllbreth.  A  book  of  rules  and  mstruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
bv  the  contractor  who  made  the  "Cost-plus-a-fixed-sum  con- 
tract" famous.     Leather;  4»4  X7  ins.;  200  pages.     Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.  Cloth;  5>4  X  7  ms.;  384  pages.  Post- 
paid.  $3.00. 

Backbone  of  Perspective.  „      .  ,,  ,         ,^       , 

By  T.  U.  Taylor.  Professor  of  Civil  Engmeermg.  University  of 
Texas.     Cloth;   4iA  X  7   ins.;    56  pages.     Postpaid,   $1.00. 

Engineering  Law — The  Law  of  Contract.  „    „      „     • 

By  Alexander  Haring.  LL.B..  M.  Am.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering,  New  York  University.  Cloth; 
6X9  ins.;  510  page's.     Postpaid.  $4.00. 

Concrete    Inspection.  _  .„     .     .  j 

By  Chas.  S.  Hill,  C.E.  Cloth;  3^4  X  6  Ins.  186  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCullough,  M.  '\\'est.  Soc.  Engrs.  Cloth;  5  X  7^i  Ins.; 
136    pages;    illustrated.      Postpaid    $1.50. 

THE  MYRON  C.  CLARK  POBLISHING  CO,  ^''^^c'hicagS^''"' 


•^«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


En^neerin^  &  Contracting^ 

Devoted    to  the   Economics   of    Civil    Engineering    Design 
and    to    Methods   and    Cost  of   Construction 


vnjTnlTt^r^  ^"'"''^'''  ^^  '^'^^  ^y^°"  C.  Clark  Publishing  Company.  608  S.  Dearborn  St..  Chicago.  111. 
EDITORS:    H.  P.  G.llette.    C.  S.  Hill.    C.  T.  Murray.    H.  B.  Kirkland.    S.  C.  Hadden.         MANAGER-     F    P    Burt 


XXXVIII.  Volume  No.  26. 


CONTENTS 


December  25. 1912. 


EDITORIAL   SECTION: 

A  Notable  Cost  Article  on  Concrete  Pave- 
ment Construction    701 

The  Serviceable  Life  of  Reinforced  Con- 
crete Bridges    701 

GENERAL  ARTICLES: 
A  Discussion  of  the  Accidental  Eccentrici- 
ties of  Form  and  Loading  of  Columns  and 
Rational    Column    Design 702 

ROADS   AND    STREETS   SECTION: 

Methods  and  Costs  of  Concrete  Pavement 
Construction  at  Davenport,  la.,  by  Hand 
Mixing  and  by  Machine   Mixing 70S 

Organization  of  a  State  Highway  Depart- 
ment     712 

Notes  on  Road  and  Street  Work 713 

WATER    SUPPLY.    SEWERAGE    AND   SAN- 
ITATION   SECTION; 
The  Design  and  Construction  of  a  600,000- 
Gal.  Reinforced  Concrete  Elevated  Water 

Tank  at  Berlin,  Ontario 715 

Some  Features  of  Concrete  -Sewer  Design 
and   Construction   in   Portland,   Ore 716 


Methods  Employed  In  Laying  the  Sub- 
merged Sewer  Outlet  Pipe  in  Lake  On- 
tario, at  Rochester,  N.   Y 717 

Method  of  Laying  a  36-in.  Pipe  Sewer  In 
30  ft.  Cut  In  Quicksand  In  Freezing 
Weather,  at  North  Toronto,  Ontario 718 

General  Principles  Governing  the  Discharge 
of  Sewage  and  Waste  Matters  Into  Cer- 
tain Groupings  of  Natural  Bodies  of 
Water   719 

DRAINAGE  AND   IRRIGATION   SECTION: 
General  Method  of  Constructing  a  Rock  Fill 

Dam  125  Ft.  High 720 

Designs   for  Irrigation   Structures 722 

Cost  of  Reinforced  Concrete  Barge  Con- 
struction,  Panama  Canal 72:i 

Ration  List  for  Survey  Parties  in  the  Phil- 
ippine  Islands    723 

BRIDGES   AND    BUILDING   SECTION: 
Constructional   and   Economic   Features   of 
Recent   Concrete   Bridge   Work  in   Pitts- 
burgh,  Pa 724 

A  Successful  Floating  Concreting  Plant  for 
Bridge    Construction    72S 


CONSTRUCTION    MATERIALS  INDEX: 

CEMENT     PRODUCTS:     C.  ive- 

ments.      701.      708— Relnf..^  r„. 
Bridges.     701,     724— P.-' 
Elevated     Water    T;ir 
Reinforced    Concret*; 

Crete  Sewers,   716 — Coi..  ,.  ^.7 .. j  ^u   ..^.. 
720 — Reinforced     Concrete     uuilet      Gat* 

Structure,       722  —  RelnforcMl  Concrete 

Barges  ...  70 

STEEL  PRODUCTS:    Dlscui.  -mn 

Tests  and  Design.  702- Rf:-  :oia, 

715— l.ock-Bar     Steel     Pipe.     ;i:~OaUet 
Gates  for  Reservoir,  722— Steel  Bridges.  ..717 

TIMBER:    Concrete  Forms,  716— PUlns.  717 
Trench  Bracing   71 J 

BITUMINOUS  PRODUCTS:    Asphalt  Block 
Pavement    71J 

MACHINERY  APPLIANCES  AND  TOOU»- 
Pavement  Temi '  -        -,     . 

of  Cement   Fin. 
ment,     709 — Cor. 

cretlng     Tools,      .i       1  :ie     uriver.      .i> 
Derrick,  718— Dredge,  718 — Pulsometer  718. 
— Floating  Concreting  Plant 725 


Entered  as  second-class  matter,  .April  17,  1907,  at  the  Post  Ofhce  at  Chicago.  Illinois,  under  act  of  March  3d.  1S79. 

Clark  Pulilishing  Co. 


Copyright.  1^12.  by    thi-    .Mjrt.n    C. 


A    Notable   Cost    Article   on    Concrete 
Pavement  Construction. 

Well  analyzed  costs  of  concrete  pavement 
construction  are  rare  in  engineering  litera- 
ture. We,  therefore,  call  attention  to  the 
article  by  Mr.  W.  S.  Anderson  nublished  in 
another  section  of  this  issue.  This  article  de- 
scribes the  methods  employed  at  Davenport, 
la.,  where  both  hand  mi.\ing  and  machine  mix- 
ing operations  were  carried  on  side  by  side 
and  under  conditions  which  admitted  of  a 
comparison  of  progress  and  cost.  There  is 
nothing  gained  by  repeating  the  figures  here, 
since  all  interested  in  concrete  paving  should 
read  the  article  itself.  It  is  of  interest  to  note, 
however,  that  machine  mixing  work  cost  from 
20  to  25  per  cent  less  than  hand  mixing  work 
per  cubic  yard  of  concrete  in  pavement. 

Aside  from  cost  analysis,  the  article  which 
we  publish  is  of  distinct  value  because  of  its 
clear  and  full  description  of  the  methods  of 
work  followed.  The  drawings  of  the  bridges 
from  which  the  finishers  worked  are  particu- 
larly valuable.  They  are  the  first  published 
plans  of  this  important  device  that  have  come 
to  our  notice.  We  commend  Mr.  Anderson's 
article  to  city  engineers  and  other  municipal 
officials  who  have  concrete  paving  work  to  do. 


The    Serviceable    Life    of    Reinforced 
Concrete  Bridges. 

What  is  the  life  of  reinforced  concrete 
bridges?  They  will  not  endure  forever.  Will 
they  endure  as  lonj  as  some  of  our  old  stone 
masonrv  bridges  have  served  traffic,  or  is  their 
life  more  nearly  the  life  of  a  good  steel 
bridge?  Concrete  enthusiasts,  we  anticipate, 
will  hold  the  second  clause  of  this  question 
absurd.  Are  we  assured  that  it  is?  No  re- 
inforced concrete  bridge  has  yet  an  age  of  50 
years,  which  is  the  limit  of  useful  life  com- 
monly assigned  to  steel  bridges.  Some  con- 
crete bridges,  one  may  believe,  will  certainly 
endure  years  longer  than  this  assigned  age  of 
steel  structures.  Others  are  known  to  nearly 
every  engineer  familiar  with  many  reinforced 
concrete  bridges  for  which  he  would  hesitate 
to  claim  a  life  of  service  greatly  exceeding  50 
years     We  repeat,  therefore,  are  we  assured 


that  it  is  very  absurd  to  place  reinforced  con- 
crete bridges  and  steel  bridges  on  a  parity  in 
respect  to  their  serviceable  life? 

When  one  recalls  the  reinforced  concrete 
bridges  known  to  him  and  which  he  is  confi- 
dent will  endure  beyond  any  age  to  which  a 
steel  structure  will  last,  he  is  aware  that  they 
are  of  the  class  that  corresponds  closely  in 
form  and  massiveness  to  stone  masonry  struc- 
tures. They  are  in  fact  essentially  stone  ma- 
sonry structures  in  every  particular  e.Kcept 
material  and  the  fact  that  this  material  is 
placed  in  mass  instead  of  in  fractions  com- 
posed of  shaped  blocks.  There  is  no  reason 
why  such  a  reinforced  concrete  bridge  may 
not  endure  as  long  as  any  stone  bridge.  Rela- 
tive life  in  such  case  is  largely  a  matter 
of  the  relative  durability  of  the  materials  ein- 
ployed.  A  concrete  can  be  made  which  will 
endure  as  long  as  any  building  stone  ordinarily 
used  and  longer  than  many  building  stones 
which  are  often  used.  In  such  concrete  bridges, 
too,  the  reinforcement  counts  little  if  any- 
thing toward  prolonging  life,  and  some  of  us 
at  times  would  feel  a  little  more  confident  of 
prolonged  durability  if  it  were  not  present. 

Turning  now  to  the  reinforced  concrete 
bridges  known  to  one  and  which  he  anticipates 
may  not  be  certain  of  a  longer  life  than  a  good 
steel  structure,  one  finds  that  they  generally 
are  those  which  in  form  and  arrangement  of 
structural  parts  are  more  nearly  like  steel 
structures  than  like  stone  masonry  structures. 
As  an  American  example  we  may  take  the 
Murray  Ave.  Bridge  at  Pittsburgh,  Pa.,  since 
it  happens  to  be  illustrated  elsewhere  in  this 
issue.  Of  a  different  type  but  coming  within 
the  class  is  the  new  bridge  across  the  Tiber 
at  Rome,  which  was  described  in  our  issue  of 
April  10,  1912.  It  should  be  needless  to  say 
that  we  have  not  named  these  two  bridges  as 
"horrible  e-xamples,"  but  to  prevent  all  mis- 
construction it  will  be  stated  that  they  arc 
named  solely  as  representatives  of  a  class,  ami 
furthermore  that  the  existence  of  this  class  is 
to  our  mind  wholly  warranted  by  good  engi- 
neering. Are  these  two  named  structures  cer- 
tain to  endure  longer  than  would  two  good 
steel  arches  or  two  steel  girder  bridges  in  the 
same  places?  Is  a  reinforced  concrete  l"'!'":- 
work  tower   and   girder  viaduct   of   the  kind 
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of  which  several  have  been  built  certain  of  a 
longer  life  in  service  than  is  a  steel  viaduct? 

The  purpose  of  the  preceding  discussion  and 
questioning  has  not  been  to  lead  up  to  a  defi- 
nite statement  of  the  life  of  reinforced  con- 
crete bridges.  We  do  not  feel  that  such  a 
definite  statement  can  be  made  and  success- 
fully maintained.  The  purpose  has  been  to  in- 
dicate that  the  life  of  a  reinforced  concrete 
bridge  is  not  some  fixed  period  greater  or  less 
than  the  duration  in  service  of  bridges  of 
other  materials,  but  is  a  variable  period  which 
may  exceed  sometimes  the  period  of  life  of 
the  oldest  of  stone  masonr)'  bridges  and  some- 
times may  not  exceed  the  period  of  life  ordi- 
narily assigned  to  good  steel  bridges. 

We,    as    engineers,    have    come    somewhat 
illogically   into   the   habit   of 
forced  concrete  bridge  const 
class   of   stone   masonry   bri 
As  a  matter  of  fact  where  ri 
is  scientifically  used  in  bridt. 
proportioning  and  :' 
nearly  like  steel  tli 
example   the    •  '   ' 
tioned  for  tli' 
it  is  evident  ! 

tuted  almost  member  by  luci 
crcte  forms  and  no  very  awk 
as  judged   by   modern 
Such  a  concrete   struci. 
very  much  a^    ' 
is  not  at  all  n 
brii'v'  w.tI,- 
to  • 
ha\. 

tcrials  01  wIikIi  the  tu 
superior 
compare' 
sunicd  1 
compare 
ihc  reii. 
masonry 

One    may    ask, 
bridge  has  not  .v 
age  than  a  ;' 
as  compared 
this  question 
tliiiik,  in  the 
N.  S.  Spragur  mi 
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work  in  Pittsburgh,  which  is  pubHshed  in  a 
succeeding  section  of  this  issue.  If  the  con- 
crete and  steel  bridges  both  have  the  same  Hfe 
of  50  years,  the  concrete  bridge  will,  because 


of  its  elimination  of  repair  and  upkeep  costs, 
have  entailed  a  smaller  e.xpenditure  for  its 
50  years'  service  than  would  a  steel  bridge 
have  cost.     We  commend  Mr.   Sprague's  dis- 


cussion on  this  question  to  the  attention  of  our 
readers,  who  should  also  mark  his  comments 
on  the  durability  of  reinforced  concrete 
bridges. 


GENERAL    ARTICLES 


A  Discussion  of  the  Accidental  Eccen- 
tricities of  Form  and   Loading  of 
Columns  and  Rational  Col- 
umn Design. 

The  accidental  eccentricities  of  form  and 
loading  of  columns,  and  the  rational  design  of 
columns  with  due  regard  to  secondary  stresses. 


It  is  perhaps  too  much  to  expect  that  engi- 
neers will  abandon  the  empirical  method  of 
the  design  of  columns.  The  present  method 
is  easy  of  application,  the  formulas  are  per- 
fectly deiinite.  and,  so  long  as  the  formulas 
are  used  intelligently,  one  feels  that  the  re- 
sponsibility for  the  strength  of  any  particular 
column  is  thrown  upon  the  profession  at  large 
or,    perhaps,    upon    the    prominent    engineers 
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Fig.   1 — Test   Diagram   for  Two  Columns   Under  Closely  Axial  Loads. 


were  discussed  by  Mr.  O.  H.  Basquin  in  a  re- 
cent paper  before  the  Western  Society  of 
Engineers.  While  it  is  true  that  it  is  not  cus- 
tomary to  calculate  secondary  stresses  in  de- 
signing bridges  of  ordinary  proportions,  it  is 
also  true  that  better  designing  is  likely  to  fol- 
low a  knowledge  on  the  part  of  the  designer 
of  secondary  stresses.  As  pointed  out  by  Mr. 
Basquin,  the  same  holds  good  in  the  case  of 
columns.  A  knowledge  of  the  maximum 
stresses  likely  to  be  present  in  columns  may 
lead  to  better  design  and,  in  some  instances, 
it  may  be  worth  while  to  apply  the  method  in 
order  to  make  sure  that  the  sections  resulting 
from  the  use  of  standard  column  formulas  are 
sufficient. 

The  matter  here  given  is  taken  from  Mr. 
Basquin's  paper.  Alany  of  the  diagrams  show- 
ing the  results  of  tests  given  in  the  original 
paper  are  necessarily  omitted  here  owing  to 
space  limitations. 

In  the  design  of  a  beam  one  considers  the 
maximum  stresses  which,  according  to  a  sim- 
plified theory,  will  be  present  in  the  beam 
when  its  loads  have  reached  certain  values.. 
But  in  the  design  of  a  column  one  consults 
the  table  of  column  tests,  or  certain  formulas 
derived  therefrom,  and  proceeds  to  design  the 
section  without  very  much  regard  to  the  man- 
ner in  which  the  loads  may  be  applied  to  that 
particular  column. 


who  sanction  the  use  of  these  formulas.  The 
alternative  method  is  more  troublesome  in  ap- 
plication. It  involves  an  estimate  of  the  max- 
imum values  of  certain  quantities  little  under- 
stood and  the  responsibility  for  strength  rests 
with  the  designer  alone. 

The  formulas  for  the  stresses  and  the  de- 
flections of  eccentrically-loaded  columns  are 
fairly  well  known,  and  while  these  will  be 
stated,  they  will  not  be  derived.  Our  prin- 
cipal attention  will  be  directed  to  a  discussion 
of  how  it  may  happen  that  a  column  which  is 
built  for  an  axial  load  may  actually  or  virtu- 
ally receive  an  eccentric  load.  Inasmuch  as 
this  inquiry  is  quite  independent  of  whether 
the  columns  are  made  of  steel  or  of  wrought 
iron,  and  since  tests  of  steel  columns  are  not 
available  in  much  variety,  illustrations  will 
be  drawn  from  tests  made  at  the  Watertown 
arsenal  upon  wrought  iron  columns  in  the 
years  1881,  1883  and  1884. 

These  particular  tests  are  well  suited  to  our 
purpose  for  two  reasons:  First,  because  the 
deflections  of  each  column  are  reported  both 
for  the  horizontal  and  for  the  vertical  plane, 
and.  second,  because  the  gage  line,  along  which 
compression  was  measure<l.  did  not  e.xtend  to 
the  pin  plates,  and  thus  the  compression  re- 
corded is  that  which  was  in  the  web  of  the 
column  rib  and  does  not  include  the  slipping 


which  frequently  occurs  in  the  riveted  joints 
between  the  web  and  the  pin  plates. 

In  Fig.  1  results  are  shown  for  two  col- 
umns whose  loads  were  closely  axial.  All 
columns  were  tested  in  a  horizontal  position 
and  suitably  counterweighted  in  the  vertical 
plane.  Column  342-1884  had  flat  ends ;  its 
deflections  in  the  vertical  plane  are  indicated 
by  small  circles,  and  its  deflections  in  the  hori- 
zontal plane,  by  small  crosses.  It  will  be  seen 
that  no  deflection  as  large  as  0.01  in.  occurred 
until  the  unit  stress  exceeded  2I',000  lbs.  per 
square  inch.  Column  4-1881  had  3%  in.  pins; 
deflections  parallel  to  the  pins  are  indicated  by 
small  circles,  while  deflections  in  a  plane  per- 
pendicular to  the  pins  are  indicated  by  small 
crosses.  With  the  exception  of  a  small  de- 
flection when  the  load  was  about  1,000  lbs.  per 
square  inch,  the  deflections  do  not  appear  until 
the  load  passes  23.000  lbs.  per  square  inch ; 
and,  oddly  enough,  the  deflections  shown  have 
the  same  numerical  values  both  parallel  to  the 
pins  an<i  at  right  angles  to  them.  It  may  be 
noted  that,  although  these  two  columns  have 
about  the  same  slenderness  ratio  in  the  hori- 
zontal plane,  the  column  with  pin  "ends  is  fully 
as  strong,  under  a  truly  axial  load,  as  the  col- 
umn with  flat  ends. 

Instead  of  showing  a  compression-stress 
curve,  each  increment  of  unit  stress  has  been 
divided  by  the  corresponding  increment  of  unit 
strain,  a.nd  this  ratio  has  been  plotted  as  the 
coeflicient  of  elasticity.  While  this  method  of 
indicating  the  compression  has  the  disad- 
vantage of  making  the  coefficient  of  elasticity 
appear  to  vary  in  a  rather  erratic  manner,  it 
has  the  excellence  of  sharply  indicating  every 
lack  of  proportionality  in  the  stress-strain  re- 
lation. Thus,  in  both  columns  of  Fig.  1,  the 
coefficient  of  elasticity  appears  to  decrease  as 
the  stress  increases  beyond  about  15,000  lbs. 
per  square  inch.  .-Xs  it  is  quite  probable  that 
this  low  proportional  limit  is  <lue  to  oversrtain 
incident  to  punching,  straightening  and  rivet- 
ing, it  would  be  instructive  to  have  tests  made 
upon  columns,  some  of  which  have  been  fabri- 
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Fig.   2 — Notation    Diagram   for    Formulas  for 
Stresses    and    Deflections    of    Eccentric- 
ally Loaded  Columns. 

cated    just   before    testing,    while   others   have 
left  the  shop  a  year  or  more  previously. 

FORMULAS     FOR     STRESSES     .AND     DEFLECTIONS     OF 
ECCENTRICALLY-LO.\DED   COLUMNS. 

Let  the  section  of  the  column  have  the  form 
shown  in  Fig.  2,  its  principal  axes  being  OY 
and  OZ.  Let  ;-y  be  the  radius  of  gyration 
about  the  Z  axis  and  ri  the  radius  of  gyra- 
tion about  the  Y  axis.  Let  the  average  unit 
stress  be  p'-.  i.  e.,  this  is  the  whole  load  divided 
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by  the  whole  area.  Let  the  line  of  action  of 
this  load  be  normal  to  the  section  and  inter- 
sect it  at  a  point  whose  co-ordinates  are  e? 
and  Ci.  If  the  column  is  so  short  that  its  de- 
flection may  be  neglected,  the  compressive  unit 
stress,  p,  at  any  point  whose  co-ordinates  are 
y  and  z,  is 


cated  as  the  one  farthest  distant  from  the 
neutral  axis.  Thus,  in  Fig.  2,  let  the  neutral 
a.xis  cross  the  }'  and  Z  axes  at  distances  .Vo  and 
Zo,  respectively,  from  the  origin.  In  the  sec- 
tion at  the  middle  of  the  column,  the  values  of 
yo  and  zo  are : 


>=/>n( 


1  + 


.Eq.  1. 


r^'   ""    ^yV 

Let  the  column  have  length  /,  and  let  its 
ends  be  free  from  constraint  except  that  each 
end  carries  a  single  load  whose  line  of  action 
has  the  same  eccentricities,  et  and  et,  at  both 
ends.  The  deflection  will  be  greatest  at  the 
middle  of  the  column,  and  its  components 
parallel  to  the  5'  and  Z  axes  may  be  repre- 
sented by  -iy  and  ^r,  respectively.  In  the  sec- 
tion at  the  middle  of  the  column,  the  com- 
pressive stress,  p,  at  any  point  whose  co-ordi- 
nates are  j'  and  .:  is : 


y«- 


.Eq.  4. 


^  =  ^ol  I  + 


.Eq.  2. 


ey  +  Ay 


'ez-l- A," 


EXAMPLE. 

The  results  given  by  the  test  of  column  350- 
1884,  see  Fig.  3,  correspond  closely  with  the 
theoretical  discussion  outlined  above.  Deflec- 
tion parallel  to  the  pins  did  not  occur  until 
the  proportional  limit  had  evidently  been 
passed.  The  axis  of  the  pin  hole  was  1.72  ins. 
from  the  gravity  axis  of  the  section  as  cal- 
culated from  the  actual  dimensions  reported. 
The  theoretical  deflection  curve  for  an  eccen- 
tricity of  1.72  ins.  and  a  coefficient  of  elasticity 


Ccefiic^enf    of  Elastici*-/ 
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Fig.  3 — Test  Diagram  of  an   Eccentrically   Loaded   Column. 


.Eq.  3. 


The  expressions  for  the  deflections  are: 
^.z  =  ez^sec.(y-^f)-: 

Ay  =  ,yjsec.(5^^^f)-l[ 

It  is  customary  to  let  0  represent  the  func- 
tion   -J-  -Vp^,  and   we   may   call   it   the   Eule- 

rian  angle.  If  we  express  the  average  stress 
/>«  in  units  of  1,000  lbs.  per  square  inch  and 
take  29,500,000  lbs.  per  square  inch  as  the  co- 
efficient of  elasticity,  the  Eulerian  angle  may 
be  expressed  in  degrees  as : 

The  sections  commonly  used  at  the  present 
time  for  steel  columns  have  a  rectangular 
form  with  four  projecting  corners.  In  .such  a 
■case  the  maximum  compressive  stress  will  oc- 
cur in  the  extreme  corner  of  the  quadrant 
which  contains  the  line  of  action  of  the  load. 
In  some  sections,  such  as  circular  ones,  there 
may  be  some  difficulty  in  picking  out  the  point 
having  the  maximum  stress.  In  such  a  case 
the  direction  of  the  neutral  axis  may  be  deter- 
mined, and  the  point  of  maximum   stress  lo- 


of  28,000,000  lbs,  per  sq.  in.  is  shown  as  the 
lower  curve  on  the  diagram,  and  the  deflec- 
tions perpendicular  to  the  pins  are  close  to 
this  curve.  But  they  are  somewhat  closer  to 
the  other  curve  shown  for  which  the  eccen- 
tricity has  been  taken  as  1.66  ins.  In  calculat- 
ing the  maximum  unit  stress. t  it  has  been  as- 
sumed that  the  actual  eccentricity  was  1.66 
ins.,  that  the  coefticient  of  elasticity  is  28,000,- 
000  lbs.  per  square  inch,  and  that  Hooke's  law 
holds  up  to  the  extreme  load ;  the  last  as- 
sumption, of  course,  is  not  warranted  for  an 
average  unit  stress  in  excess  of  about  12,000 
lbs,  per  square  inch. 

It  will  he  noticed  that  for  this  column  the 
apparent  coefticient  of  elasticity  is  about  20,- 
000,000  lbs,  per  square  inch  instead  of  28,- 
000,000.  This  may  be  accounted  for  from 
the  fact  that  the  gage  line  was  not  on  the 
gravity  axis  of  the  column.  Thus,  consider- 
ing a  simple  column  whose  only  eccentricity 
is  c  in  the  Z  plane,  let  us  suppose  that  com- 
pression is  measured  along  a  gage  Ime  laid 
off  at  a  distance,  g'.  from  the  )'  plane.  If 
the  average  unit  stress,  /-n.  over  the  section  is 
increased  by  a  small  amount,  if  po.  the  in- 
crement 
will  be 


of    unit    stress   along  the   gage    line 

dPo^x  +  — -. — ; 


•It  may  be  worth  while  to  note  that  thl-s  value 
is  readily  obtained  by  use  ot  the  slide  rule,  thus; 

After  setting  one  end  of  scale  C  at  —  on  scale 

or 
D    if  one  sets  the  slider  at  Po  on  scale  B.  he  may 
read  the  value  of  B  In  degrees  from  the  slider  on 
scale  D. 


If   E   is   the 


true   coefficient  of  elasticity,   the 


1Read  the  maximum  unit  stress  at  the  top  of 
the  dlanram  for  Klvcn  iiveraKo  unit  stress  read 
at  the  left  side,  thus  for  12.n00  nvcraKe  unit 
stress,  the  maximum  unit  stress  Is  about  29.300 
lbs,  per  sq,  in. 


increment  of  unit  strain  along  the  gage  line 
will  be 


f( 


(g.  -*-  ^)  gQ 


and  the  apparent  coefficient  of  elasticity,  £', 
will  be  the  increment  <//>.  of  average  unit 
stress  divided  by  the  real  increment  of  unit 
strain,  i.  e^, 

E 


\+- 


(e«  +  A«)  9' 


Fn 


have 

tlTe 

r!y 

nt 


The  values  of  £'  for  colu: 
been   calculated    from   this   t 
curve   obtained   is   seen   to    c-'m 
well  with  the  observed  values  of  • 
coefficient    of    elasticity.      On    thr 
may    say   that   this   test   shows   a  ry 

agreement  between  theory  and  ex;^ 

BENT   COLUMNS. 

While  an  ideal  column  is  asumed  as  initially 
straight,  it  is  probably  rare  that  the  middle 
of  a  column  is  in  line  with  its  ends  to  within 
a  few  hundredths  inches.  In  this  connection, 
Mr,  R,  S,  Chew  says:  "Those  in  charge  of 
one  of  the  leading  testing  bureaus  state  that 
conunercial  columns  30  ft.  long,  fabricated 
under  the  best  conditions,  have  seldom  less 
than  V*  in.  of  kink  or  bend  in  them,"  The 
report  of  the  Royal  Commission  upon  the 
Quebec  bridge  contains  the  following:  "The 
lines  of  the  several  ribs  in  the  chords  are 
known  to  have  been  wavy  to  the  extent  of 
from  %  in,  to  %  in.,  but  errors  of  thie  sire 
and  kind  do  not  appear  to  have  '  J- 

ered   a   cause   of   anxietv'.     The   ■  f 

these  wavy  bends  had  been  notuti  ...  ihe 
shop  inspectors  and  had  been  reported  both 
to  -Mr.  Szlapka  and  to  Mr.  Cooper," 

If  the  axis  of  a  column  is  initially  bent 
so  that  under  no  load  it  follows  a  sine  cur>-e 
whose  greatest  departure  from  a  straight  line 
is  e,  the  deflection  under  central  load  will  be, 

A= c  Eq.    6. 


E  r 


p«  r 


1 


Believing  that  crookedness  is  the  chief  imper- 
fection of  colunms.  a  recent  writer  has  used 
this  equation  as  the  basis  of  a  new  column 
formula.  We  shall  see  that  columns  are  sub- 
ject to  several  other  imperfections  besides 
crookedness,  and.  inasmuch  as  the  deflection 
given  by  Equation  6  is  slightly  smaller  than 
that  of  the  straight  column  carrying  an  ec- 
centric load,  it  seems  better  to  regard  a  bend 
in  a  column  as  an  eccentricity  in  a  straight 
column,  the  latter  having  the  same  length  and 
cross-section  as  the  bent  column.  Thus  in 
Fig.  4  we  replace  the  bent  column,  a,  bv  the 
straight  column,  h. 

That  the  ends  of  a  column  may  be  "fixed" 
two  conditions  of  restraint  are  necessary: 
first,  each  end  of  the  colunm  must  be  kept 
parallel  to  its  initial  position,  and.  second 
neither  end  must  move  in  a  plane  perpendicu- 
lar to  the  axis.  Consider  a  bent  column  with 
fixed  ends,  r.  Fig,  4.  Let  the  length  be  /. 
and  its  maximum  departure  from  a  straight 
line  be  ic.    The  stresses  in  such  a      '  >  'I 

be  the  same  as  those  in  a  simple  '  :i 

whose  length   is  /  ^-  "4   /.  and  w). i< 

,. :=>A  (A-):  this  column  is  shown  at  a. 
Fig,  4".  and  we  have  alrcaily  agreed  to  replace 
this  column  by  a  straight  one  whose  lenctli 
is  ;=:\4  /,  and  whose  eccentricity  is  f  The 
deflections  of  the  bent  column  with  fixeil  end» 
will  he  double  those  of  the  short  column, 

SOfRCt~S  OF  AtX-tnKXrM.  Fa-CFNTRIiTTY, 

,\ccidenlal  eccentricity  may  arise  in  a_  num- 
ber of  different  w.iys.  and  while  it  is  not 
likely   that   any   one  column   of   the   first   1W>. 

that   iniRht   he  rxainincil.   w.^-' '    ' 'be 

maximum  values  of  lhc*c  ir.  « 

probable  that  one  or  two  of  tl  ■'< 

that  are  fabric.ited  every  year  do  repr^^ent 
extreme  combinations  of  these  imprrfr-.-'' ^n<. 
It    seems    advis.->Me.    therefore.     '■  t 

somewhat  in  detail  the  imperfccti  ^  h 

a  column  mav  be  subject. 

/Jciirf.t.— The  matter  of  crookedness  has  al- 
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ready  been  discussed.  It  is  generally  specified 
that  "built  members  shall  be  free  from  twists, 
bends,  or  open  joints,"  but  this  is  not  suffi- 
ciently definite.  What  may  appear  as  a  straight 
column  to  an  inspector  may  be  regarded  as 
a  bent  column  by  the  designer.  Would  it 
not  be  better  to  standardize  the  crookedness 
which  may  pass  inspection?  The  limit  might 
be  stated  as  1/16  in.  for  every  5  ft.  of  length, 
or  whatever  amount  may  be  agreed  upon  as 
conforming   to   good   practice.      Such   a   state- 


iU 


Fig.   A — Bent   Columns. 

ment  of  requirements  would  enable  the  de- 
signer to  work   more  intelligently. 

Variation  of  Section. — We  already  have  the 
requirement  that  "a  variation  in  cross-section 
or  weight  of  each  piece  of  steel  of  more  than 
2V2  per  cent  from  that  specified  will  be  suffi- 
cient cause  for  rejection."  A  variation  in 
the  section  of  the  parts  of  a  column  may  be 
such  as  will  displace  the  center  of  gravity. 
The  ma.ximum  change  will  be  obtained  by  as- 
suming all  the  parts  on  one  side  of  an  axis 
as  2%  per  cent  heavy  and  all  other  parts  light 
by  the  same  ratio.  In  this  case  the  displace- 
ment of  the  center  of  gravity  will  be  about 
2%  per  cent  of  the  distance  between  the 
gravity  centers  of  the  two  halves  of  the  col- 
umn section.  In  columns  whose  sections  are 
made  up  of  channels,  this  effect  will  be  small 
in  the  plane  parallel  to  the  webs,  but  in  col- 
umns of  I  section  it  will  generally  be  largest 
in  that  plane.  In  column  4-1881  the  maximum 
effect  would  be  0.24  in.  in  the  plane  perpen- 
dicular to  the  webs ;  in  column  350-1884  it 
would  be  only  0.06  in.  in  the  plane  parallel 
to  the  webs,  and  0.14  in.  in  the  plane  perpen- 
dicular to  them. 

Variation  of  Elasticity. — If  the  different 
parts  of  a  column  section  have  different  co- 
efficients of  elasticity,  this  variation  may  be 
such  as  to  displace  the  effective  center  of 
gravity  with  respect  to  the  geometric  center 
of  gravity. 

The  coefficient  of  elasticity  is  generally 
thought  to  be  a  most  reliable  constant,  having 
a  value  lying  between  27,000.000  and  28,000,000 
lbs.  per  square  inch  for  wrought  iron,  and 
a  value  lying  between  29,000,000  and  30.000,000 
for  steel.  After  quoting  the  results  of  vari- 
ous tests  of  wrought  iron,  Professor  Burr 
remarks :  "In  the  aggregate,  the  values  run 
from  25,000,000  to  37,209,300  lbs.,  giving  a 
variation  of  50  per  cent  of  the  lowest  amount. 
The  latter  value  is  too  high  and  is  doubtless 
due  to  some  error  in  observation."  With  re- 
gard to  steel,  he  refers  to  results  of  tests  in 
which  the  extreme  values  of  the  coefficient 
of  elasticity  are  24,360,000  and  30,890,000  lbs. 
per  square  inch. 

In  a  comparatively  recent  paper,  Mr.  James 
E.  Howard  incidentally  shows  the  results  of 
tensile  tests  upon  certain  samples  of  plates 
and  angles  which  were  used  in  the  fabrication 
of  columns  tested  by  him,  and  reported  for 
plates  minimum  and  maximum  value?  of  23.- 
440,000  and  33.660,000  lbs.  per  square  inch,  re- 
spectivelv,  with  a  mean  for  20  specimens  of 
26.380,000  lbs.  per  square  inch.  The  corre- 
sponding figures  for  angles  were :  26,640.000, 
36,860,000  and  31,060.000  lbs.  per  square  inch, 
respectively  for  minimum,  maximum,  and 
mean  values  for  20  specimens. 

Shall  one  conclude  from  these  tests  that  the 


coefficient  of  elasticity  is  subject  to  a  varia- 
tion of  20  per  cent  either  above  or  below 
30,000,000  lbs.  per  square  inch?  Shall  one 
also  conclude  that  its  average  value  for  angles 
is  15  per  cent  or  20  per  cent  greater  than 
its  value  for  plates?  It  is  probably  safe  to 
say  that  the  profession  will  not  accept  such 
conclusions  without  much  more  evidence.  But 
on  the  other  hand,  it  would  not  be  the  part 
of  wisdom  to  adhere  to  the  common  belief 
in  the  almost  constant  value  of  this  coefficient 
for  all  samples  of  structural  steel.  There  is 
great  need  of  extensive  experimental  work 
upon  this  question.  This  work  requires  great 
care,  but  it  does  not  require  an  elaborate  out- 
lay either  for  apparatus  or  for  specimens. 
It  is  to  be  hoped  that  information  of  this 
character   will   not   be   wanting   much    longer. 

Stresses  in  a  Column  Whose  Parts  Have 
Different  Coefficients  of  Elasticity. — Let  us 
consider  a  column  whose  section  is  made  up 
of  areas  Ai,  Ai.  As,  etc.,  whose  centers  of 
gravity  are  at  distances  fli,  O:,  a%,  etc.,  from 
the  gravity  axis  of  the  whole  section.  Let 
the  coefficient  of  elasticity  of  these  various 
areas  be  £1,  Ei,  £3,  etc.  At  first  we  may  con- 
sider the  column  to  have  truly  flat  ends  and 
to  be  loaded  in  a  testing  machine,  whose 
compression  heads  are  parallel  planes.  Under 
these  circumstances  the  column  will  have  the 
same  unit  strain  over  its  whole  section;  but 
the  unit  stresses  in  the  various  areas  will 
be  different,  bein.g  proportional  to  their  sev- 
eral coefficients  of  elasticity.  The  load  car- 
ried by  this  column  will  have  a  line  of  action 
which  does  not  pass  through  the  gravity  axis, 
but  is  at  a  distance,  e,  from  it  such  that, 
AiEiai  +  Ai  £2  as  +  A3  £3  03  +  etc. 

e= .Eq.  7. 

A,  £1  +  A..E:  +  As  E,  +  etc. 
Such  a  column  tested  under  ideal  conditions 
will   show  no  deflection. 

If  we  now  assume  that  the  load  is  applied 
by  means  of  frictionless  pins  located  on  the 
line  of  action  whose  position  is  given  above, 
this  column  also  will  give  no  deflection.  But 
if  the  frictionless  pins  are  located  at  the  grav- 
ity axis,  the  column  will  deflect  in  much  the 
same  way  as  the  simple  column  with  eccen- 
tricity, e,  and  with  a  uniform  coefficient  of 
elasticity.  We  may  use  the  ordinary  expres- 
sion for  the  deflection.  Equation  3,  with  the 
usual  value,  e,  for  the  coefficient  of  elasticity, 
hut  for  accurate  work  a  modified  value  of 
the  moment  of  inertia  must  be  used;  thus, 
1 

/  =  _(£,/,  +  £,  A  +  EJ,+  etc.) Eq.    8. 

£ 
in  which  L  is  the  moment  of  inertia  of  area 
Ai  about  an  axis  parallel  to  the  gravity  axis, 
but  located  at  distance,  e,  from  it,  with  sim- 
ilar definitions  for  /:,  h,  etc.  The  value  for 
the  stress  at  any  point  is 

fuEr.  ((ey  +  A,.)  y       (e.  +  A,)  z  \   „      „ 

P=-T-\ — ^7       ^ — ^? — )  ^'^■^' 

in  which  Eyi  refers  to  the  coefficient  of  elas- 
ticity of  the  material  at  the  particular  point 
in  question,  and  the  radii  of  gyration  are 
derived  in  the  usual  way  from  the  moments 
of  inertia  as  defined  above.  The  co-ordinates 
y  and  -  also  are  referred  not  to  the  principal 
axes  of  inertia  but  to  the  modified  axes, 
distant  es  and  ei  from  the  former. 

As  a  simple  illustration,  let  us  take  a  lat- 
ticed column  made  up  of  two  10-in.  channels 
spaced  6.44  ins.  apart,  back  to  back.  If  we 
assume  that  the  coefficient  of  elasticitv  for 
one  of  them  is  25,000,000.  while  that  of  the 
other  is  35,000,000,  the  effective  eccentricity 
at  right  angles  to  the  webs  is  0.64  in.  The 
proper  radius  of  gyration  becomes  3.96  ins. 
instead  of  3.91  ins.;  the  deflection  of  such  a 
column  25  ft.  long,  with  a  central  load  of 
10.000  lbs.  per  square  inch,  is  0.19  in.;  and 
the  ma.ximum  unit  stress  is  11,300  lbs.  per 
square  inch.  If  in  this  column  we  replace 
the  latticing  by  13x%-in.  plates  whose  coeffi- 
cient of  elasticitv  is  30,000.000.  the  effective 
eccentricity  is  0.38  in.,  the  deflection  is  0.12  in.; 
and  the  maximum  stress  in  the  channel  is 
only  10.1.50  lbs.  per  square  inch.;  but  in  the 
edge  of  the  plates  this  stress  becomes  12.300 
lbs.  per  square  inch. 


The  effect  on  the  stress  is  thus  seen  to  be 
comparatively  small,  if  the  column  section  is 
divided  by  the  gravity  axis  into  two  portions, 
in  each  of  which  the  coefficient  of  elasticity 
is  practically  constant,  although  different  from 
that  of  the  other  portion.  But  the  effect  upon 
the  stress  is  considerable  if,  in  the  portion 
of  the  section  which  has  a  low  average  value 
for  its  coefficient,  there  happens  to  be  a  small 
area  far  removed  from  the  axis,  w-hose  coeffi- 
cient is  not  low.  To  provide  for  this  effect, 
it  will  generally  be  better  to  use  Equation  2 
in  place  of  Equation  9,  for  the  purpose  of 
estimating  the  stress  in  cases  of  this  kind 
And  it  is  also  to  be  noticed  that  the  radius 
of  gj'ration  derived  from  Equation  8  differs 
so  little  from  the  radius  of  gyration  about 
the  gravity  axis,  that  this  difference  may  be 
neglected  in  most  instances. 

With  these  simplifications,  therefore,  we 
may  treat  a  column,  whose  parts  have  differ- 
ent coefficients  of  elasticitj-,  as  an  ordinary 
column  that  has  an  eccentricity  given  by  Equa- 
tion 7. 

Poor  Bearings. — In  many  cases  a  column 
load  is  eccentric,  because  the  ends  of  the 
column  do  not  come  to  a  good  bearing  over 
their  entire  areas  until  the  load  has  reached 
a  considerable  value.  This  is  likely  to  happen 
in  all  kinds  of  columns,  both  in  structures 
and  in  laboratory  tests. 

Let  us  consider  a  column  whose  eccentricity 
is  confined  to  the  Z  plane.  .\t  the  ends  of 
the  column,  the  inclination  of  the  axis  with 
the  line  of  action  of  the  load  i? 

o=e  k.  tan  \k-;^  I Eq.  10, 

in    which    k  =  —  ■\'W' 


Let     the     column 


in  question  have  pin  ends,  the  pins  lying  in 
the  Z  plane.  Let  the  pin  plates  be  at  dis- 
tance ^e  apart  and  let  the  axis  of  the  pin  hole 
make  an  angle  (90°  —  a)  with  the  axis  of  the 
column,  the  angle  between  the  a.xes  of  the  two 
pin  holes  being  2a.  When  one  end  of  each 
pin  comes  to  a  bearing,  let  there  be  a  play 
equal  to  h  at  the  other  end  of  the  pin.  This 
condition  is  shown  in  Fig.  5.    We  have 


n=2e<i  =  2e'' k  tani 


(.1).. 


.Eq.  U. 


Now,  if  the  column  comes  to  a  good  bearing 
before  the  unit  stress  becomes  large,  we  may 

take  tan  (  *  "T  I  =  2  kl,so  that 
e'pd 


■  e'  k'  I- 


Er' 


.Eq.   12. 


II  r£ 

/'o  = 

e'l 

This  is  the  average  unit  stress  at  which  the 
column  comes  to  a  good  bearing  on  its  shon 
side.  Since  the  deflection  will  be  small  in 
comparison  with  the  ecentricity,  the  extra 
stress  due  to  bending  may  be  taken  as 

0C        n  E  c 
pt=^p(i  —  = .■..:.'.'... 

r  el 

in  which  c  is  the  distance  of  the  most  stressed 
fiber  from  the  gravity  axis. 


.Eq.  13, 


Fig.  5 — Section  Through  a  Poorly  Made  Pin 
Bearing. 

As  an  illustration,  let  us  suppose  that  the 
above  column  is  made  up  of  two  10-in.  chan- 
nels weighing  15  lbs.  per  foot,  latticed.  6  ins. 
apart  back  to  back.  Taking  a  slenderness 
ratio  of  70,  we  find,  from  Equation  12,  that 
the  column  will  come  to  a  good  bearing  when 
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the  load  reaches  about  l(iO,000«  lbs.  per  square 
inch,  i.  e.,  a  load  of  1,60U  lbs.  per  square  inch 
is  required  for  every  U.Ol  in.  error  in  the  pin 
holes.  From  Equation  13  we  find  that  the 
extra  stress  due  to  bending  alone  is  over  2,000 
lbs.  per  square  inch  for  every  0.01  in.  error 
in  the  pin  holes,  making  a  nia.ximum  unit 
stress  of  about  3,600  lbs.  per  square  inch  for 
each  0.01   in.   error. 

Up  to  the  load  at  which  full  bearing  is 
obtained,  the  column  with  pin  ends  deflects 
in  the  plane  of  the  pins  as  a  simple  column. 
If  the  pins  are  properly  supported,  it  must 
deflect  as  a  fixed  column  for  greater  loads, 
and  the  eccentricity  which  will  govern  its  fur- 
ther action  will  be  quite  different  from  its 
early  value. 

In  tests  of  more  than  100  columns  made 
at  Watertown  Arsenal,  about  five-eighths  of 
them  show  a  noticeable  deflection  parallel  to 
the  pins  for  small  loads.  The  deflection, 
however,  does  not  generally  indicate  an  ini- 
tial eccentricity  equal  to  the  half  distance  be- 
tween the  pin  plates.  This  may  be  accounted 
for  in  at  least  two  ways:  first,  there  may  be 
a  good  bearing  at  one  end  of  a  column  at 
the  beginning  of  the  test,  so  that  the  deflection 
is  caused  by  the  full  eccentricity  acting  at 
the  other  end  only ;  or,  second,  there  may 
be  a  good  bearing  between  the  pins  and  the 
pin  plates  at  both  ends  while  there  is  a  certain 
amount  of  play  between  the  bolsters,  which 
carry  the  pins,  and  the  compression  heads 
of  the  testing  machine.  For,  in  many  tests, 
in  order  to  get  a  good  bearing,  it  was  found 
necessary  to  insert  thin  brass  strips  under 
one  side  of  one  or  both  bolsters. 

Of  course,  it  is  quite  unlikely  that  the 
errors  in  the  pin  holes  would  be  equal,  and 
both  on  the  same  side  of  the  column.  If 
they  were  equal  and  on  opposite  sides,  their 
presence  would  not  be  indicated  by  the  centra! 
deflection.  In  a  few  tests  the  early  deflection 
parallel  to  the  pins  follows  one  law  and  then 
abruptly  changes  to  another  one  which  it 
follows  for  some  time  before  the  column 
comes  to  a  good  bearing  at  both  ends.  This 
may  be  due  to  a  slight  rocking  of  the  column 
bolsters,  or  in  some  cases  it  may  indicate 
that  the  column  comes  to  a  bearing  at  one 
end  before  it  does  at  the  other.  In  this 
case  the  two  errors  will  be  on  the  same  side 
of  the  column  if  the  eccentricity  indicated 
by  the  first  deflection  is  greater  than  that 
of  the  second,  but  on  opposite  sides  if  the 
reverse  holds  true. 

In  tests  of  18  columns  with  flat  ends,  12 
showed  no  deflection  in  either  plane  for  small 
loads,  4  showed  sucli  deflection  in  one  plane 
onlv,  while  2  tests  showed  such  deflection  in 
both  planes.  This  mav  indicate  that  a  column 
with  flat  ends  can  be  fitted  to  the  testing  ma- 
chine so  as  to  give  good  bearing  more  easily 
than  a  column  with  pin  ends. 

NOTES   ON   TESTS. 

As  Stated  previously  in  this  article,  limita- 
tions of  space  make  it  impossible  for  us  to 
show  many  of  the  diagrams  of  tests  shown 
in  the  original  paper.  Without  reference  to 
diagrams,  however,  some  of  the  test  phe- 
nomena may  be  stated  here  to  show  the  values 
attained  in'  these  tests  by  the  various  kinds 
of  eccentricities  previously  discussed. 

Two  columns  tested  show  results  quite  sim- 
ilar to  that  of  column  3-50-1884,  which  is 
shown  herewith  as  Fig.  3.  For  these  two 
columns  the  accidental  eccentricity  in  a  plane 
perpendicular  to  the  pins  amounted  to  .12  in. 
in  the  first  column  and  ,15  in.  in  the  second. 
In  each  of  these  three  cases  the  effective 
eccentricity  was  smaller  than  the  intended  ec- 
centririty,  making  the  accidentnl  eccentricity 
negative.  In  the  plane  of  the  pins,  the 
early  deflection  showed  an  eccentricity  of  ifi' 
ins,  in  the  first  column  and  2,. I  ms,  in  the 
second  The  former  column  deflected  up- 
ward and  the  latter  downward  :  this  produced 
opoosite  effects  in  the  value  of  E'  for  small 
loads.  Usinf'  the  eccentricities  last  given 
above  the  vMue  of  E'  for  small  loads  is  41,- 
OOn.OOO  and  1.5.000,000  for  the  first  and  second 
columns,  respectively.  .      .     • 

Both  columns  continue  to  deflect  slowly  in 
the  r^Inne  of  the  pins  after  having  reached  a 
good  bearing.    If  we  consider  that  the  columns 


now  have  the  equivalent  of  fixed  ends  in  this 
plane,  the  first  showed  a  double  eccentricity, 
^e,  of  0.50  in.,  while  the  second  showed  a 
value  of  1.04  ins.  Uoth  of  these  values  are 
much  larger  than  the  initial  deflections,  un- 
less these  columns  deflected  improbable 
amounts  before  the  zero  readings  were  taken. 

The  curve  for  £'  corresponded  fairly  well 
with  the  observed  values  of  the  apparent  co- 
efficient of  elasticity  after  the  columns  have 
reached  good  bearings,  and  yet  no  account 
was  taken  in  this  curve  for  the  eccentricity 
in  the  plane  of  the  pins.  This  is  as  it  should 
be  if  the  columns  are  really  deflecting  as 
with  fi.xed  ends.  The  gauge  line,  which  was 
nearly  as  long  as  the  column,  included  parts 
which  were  concave  upward,  and  other  parts 
which  were  conve.x  upward  and  thus  the  two 
effects  should  nearly  cancel. 

Tests  of  a  third  column  sliow  a  large  de- 
flection parallel  to  the  pins  for  small  loads. 
while  in  ihe  plane  perpendicular  to  the  pins 
there  is  shown  a  very  small  accidental  eccen- 
tricity. 

Tests   of   a    fourth   and    fifth   column    illus- 


A    rf/e    column     benali     the   point    of 
contact    moi/e^    toworci   the  axis 

Fig.   6 — Diagram    Illustrating  the    Rolling   of 
Pins   in    Pin   Holes. 

trated  cases  in  which  the  initial  crookedness 
of  the  column  was  recorded.  The  tests  showed 
eccentricities  greatly  exceeding  the  initial 
bends. 

Tests  of  a  sixth  and  seventh  column  show 
sudden  changes  of  eccentricity  in  the  deflec- 
tions parallel  to  the  pins  at  small  loads,  _  In 
the  first  case  the  initial  errors  in  the  bearings 
may  have  both  been  on  the  same  side  of  the 
column,  and  in  the  second  case  they  may 
have  been  on  opposite  sides.  This  view  is 
confirmed  bv  the  first  value  for  the  apparent 
coefficient  of  elasticijv.  which  in  the  first  test 
is  verv  high,  while  in  the  second  test  the 
first  two  values  of  this  cocflicient  are  not  as 
high  as  the  third.  It  must  be  admitted  that 
the  values  of  the  coefficient  of  elasticity  for 
the  seventh  column  arc  not  satisfactory.  The 
lest  itself  was  interrupted  at  the  _  maxinnmi 
load  for  the  purpose  of  placing  additional  pack- 
ing under  the  bolster  at  one  end. 

An  eighth  test  illustrates  the  case  of  a  col- 
umn with  flat  ends,  wliich  shows  eccentricity 
in  both  planes  as  well  as  faulty  bearing  in 
one  plane. 

Tests  of  a  ninth  and  tenth  column  show 
the  peculiar  phenomenon  of  a  retrograde  elas- 
tic deflection  The  initial  deflection  in  each 
case  was  probably  due  to  poor  hcarniK  at 
one  or  both  ends,  hut  after  reaching  good 
bearings  each  column  showed  a  smaller  cccen- 
tricitv  onposite  to  the  initial  eccentricity  In 
the  ninth  column  the  deflections  m  both  planes 


at  large  loads  unite  in  making  the  apparent 
coetncient  of  elasticity  to  increase  instead  of 
decrease  beyond  the  proportional  limit. 

Action  of  Pins. — The  effective  eccentricity 
of  a  column  in  the  plane  perpendicular  to 
the  pins  may  be  a  function  of  the  friction 
present  between  the  pins  and  the  pin  plates. 
Let  the  radius  of  the  pins  be  R  and  the  angle 
of  friction  be  ^4,  If  there  is  a  good  fit  be- 
tween the  pins  and  their  bearings,  we  should 
expect  that  there  would  be  no  slipping  of 
the  pins  until  the  effective  eccentricity  at 
the  ends  reaches  the  value  R  sin  <P.  Accord- 
ingly we  might  expect  most  centrally  loaded 
columns,  tested  with  pin  ends,  to  begin  to  de- 
flect as  columns  with  fixed  ends.  We  might 
also  expect  that  eccentrically-loaded  columns 
would  deflect  with  an  effective  eccentricity 
which  is  smaller  than  the  intended  eccentricity 
by  this  friction  arm,  R  sin  0. 

In  many  tests,  such  as  those  of  the  ninth 
and  tenth  columns,  it  is  a  fact  that  the 
deflection  perpendicular  to  the  pins  docs  not 
begin  until  the  load  on  the  column  has  reached 
a  considerable  value,  and  thereafter  it  follows 
a  curve  which  in  many  cases  does  not  pass 
through  the  zero  reading.  A  few  tests  have 
been  found  in  which  the  whole  elastic  deflec- 
tion perpendicular  to  the  pins  indicates  that 
the  column  deflected  as  if  it  had  fixed  ends, 
i.  e..  with  a  slenderness  ratio  only  half  its 
real  value.  If  wc  accept  this  interpretation, 
we  find  that  the  angle  of  friction  was  not  less 
than  9°  for  the  first  test,  and  not  less  than 
20°  for  the  second. 

If  we  now  refer  to  three  columns  which 
were  tested  with  intended  eccentricities  and 
whose  accidental  eccentricities  were  only  0.06 
in.,  0.12  in.  and  O.lo  in.,  respectively,  and  if 
we  assume  that  these  represent  the  whole  of 
the  friction  effect,  we  find  the  angle  of  fric- 
tion for  these  cases  to  be  2",  4°  and  5°.  re- 
spectively. From  this  point  of  view,  there- 
fore, the  accidental  eccentricities  found  for 
these  three  columns  are  in  the  right  direction 
but  are  too  small. 

RoUinq  of  Pins. — Let  us  now  consider  a 
pin  bearing  of  a  somewhat  ideal  character — 
not  without  friction,  but  of  such  ample  pro- 
oortions  that  the  pin  does  not  bed  itself  into 
its  seat  but  rests  upon  an  elastic  cylindrical 
surface,  as  shown  in  Fig.  6. 

Let  the  radius  of  the  oins  be  denoted  by  R, 
and  that  cf  the  pin  holes  by  R  +  m;  thus,  ac- 
cording to  ordinary  specifications,  the  value 
of  111  is  0,01  in.  for  pins  whose  diameters  are 
.5  ins.  or  less,  and  I/tU  in.  lor  larger  pins. 
For  zero  load  on  the  column,  let  the  points 
of  contact  between  the  pins  and  their  pin 
holes  be  on  a  line  connecting  the  pin  centers, 
i.  e,.  at  A  in  Fig.  6. 

When  the  load  is  placed  uoon  the  pins,  the 
column  deflects  and  its  end  rotate  through 
the  small  angle,  o.  whose  value  is  given  in 
Eouat'on  10,  The  small  rotation  of  the  pin 
hole  about  the  fixed  pin  causes  the  point  of 
contact  to  move  from  .-/  to  F.  Fie.  <>.  thus 
revolving  through  an  ancle.  A  about  the  cen- 
ter of  the  oin.  The  load  is  now  transmitted 
from  the  pin  to  the  pin  hole  at  F.  so  th.it  the 
eccentricity  has  been  decreased  by  an  amount 
/  such  that  /  =  /?  sin  P,  Since  the  angle  « 
is  very  ^m-'ll.  wc  may  take  its  value  as. 
HI  sin  /3  . 

a  = Now.  in  place  of  c  in  Equation 

R 
10,  wc  mi'st  use  (e  —  <•").  hence  we  Ret 
m  e' 

a  r= =  if  —  <-">   k  tan  *.  or 

R' 
1 


tl. 


I  -f 


R'  k  tan  6 

III    the    above    we    bav^    i««iiinr.1    tlmf    the 
pins   are   so   fixft   in   the  ' 
cannot  rotate.     If  we  no« 
is  the  same  nlav  in  their  n  l-n    ■     ■-      ■   i^'^.r 
pill  plates.  Enuatioii  II  becomes. 

i_       *  Eq     H'. 


I 


R"  k  tan  « 
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Rolling  always  decreases  the  initial  eccen- 
tricity. If  there  is  a  close  tit  between  the 
pins  and  their  pin  holes,  the  decrease  in  ec- 
centricity is  very  considerable,  especially  for 
slender  columns  under  large  loads.  As  an 
illustration  we  may  take  a  column  whose  ra- 
dius of  gyration  is  6V4,  ins.  and  whose  pins 
are  5  ins.  in  diameter.  Let  the  diameter  of 
the  pin  holes  be  5.02  ins.  both  in  the  pin  plates 
and   in   the    supporting   bolsters.     For    such   a 


not  be  on  a  line  connecting  the  centers  of 
the  pins;  it  may  be  at  either  side  of  that 
line  at  a  distance  not  to  exceed  the  friction 
arm  R  sin  0.  In  such  a  case  the  formula 
given  for  e'  would  need  modification,  and 
the  greatest  possible  value  of  e'  would  be 
2i?  sin  0.  Pin  friction  is  thus  seen  to  be 
a  possible  source  of  initial  eccentricity,  which, 
however,  will  become  smaller  with  increase 
of  load. 


C13  0.2  0.3  0.4     -o.s     0.(0    0.7  0.&  o.d  10 

Eccentric  Ratio  .    ^Vr'^ 

« 

Fig.  7 — Diagram  for  Use   in   Finding   Dangerous   Average   Stress   of   Steel   Columns. 


column  of  various  lengths  and  under  differ- 
ent loads,  the  ratios  of  c'  to  e  would  have 
the  values  shown   in  Table  I. 


TABLE  I.— RATIOS  OF  e'  TO  e. 
Average 

unit  Slenderness  Ratio  1-hr 

stress.  50        60        70        80        90  100      110 

5,000 O.IS     0.22     0.25     0.28     0.31  0.34     0.37 

10,000 0.31     0.36     0.40     0.45     0.49  0.54     0.59 

15,000 0.41     0.47     0.53     0.58     0.64  0.69     0.76 

20,000 0  49     0.56     0.62     0.68     0.75  0.82     0.89 


For  the  conditions  which  we  have  assumed 
the  value  of  e'  can  never  exceed  the  friction 
arm,  R  sin  <ti.  It  may  be  interesting  to  note, 
however,  that  the  initial  ptiint  of  contact  may 


The  deflections  given  in  the  test  of  one 
column  are  in  excellent  agreement  with  the 
above  discussion  of  rolling.  In  this  case  the 
value  of  111  is  taken  as  0.105  in.  This  value 
seems  large,  but  it  is  to  be  remembered  that 
m  is  the  amount  by  which  the  sum  of  the 
radii  of  pin  holes,  both  of  the  pin  plates  and 
of  the  bolster,  exceeded  the  diameter  of  the 
pin. 

The  deflections  of  another  column  for  loads 
bevond  5,000  lbs.  per  square  inch  agree  well 
with  a  curve  drawn  for  a  slenderness  ratio 
of  77.  whereas  the  actual  value  of  this  ratio 
was  120.  Practically  the  same  curve  may  be 
obtained  if  we  assume  an  initial  eccentricity 
of  0.11.3   in.,   a   slenderness  ratio  of   120,  and 


rolling  about  the  pins  for  wdiich  tlic  value 
of  m  is  O.O-Jo  in.  It  is  interesting  to  note 
that  the  ultimate  strength  of  this  column  was 
24,850  lbs.  per  square  inch,  in  spite  of  the  fact 
that  its  initial  eccentricity  was  evidently  con- 
siderable and  that  Eulcr's  formula  gives  about 
19,200  lbs.  per  square  inch,  as  the  ultimate 
strength  of  such  a  column  when  the  load  is 
axial.  This  may  be  explained  on  the  assump- 
tion of  rolling  by  noting  that,  when  the  initial 
eccentricity  is  not  too  large,  the  effective  ec- 
centricity may  not  only  disappear  through 
rolling,  but  it  may  become  negative. 

Oblique  Loads. — Columns  in  structures  are 
subject  to  some  sources  of  accidental  eccen- 
tricity not  likely  to  be  met  in  laboratory  tests. 
The  columns  of  an  elevated  railway  structure 
may  be  firmly  secured  to  their  footings  and 
to  their  heavy  girders,  and  yet  have  an  eccen- 
tricity due,  first,  to  inclination  to  the  vertical, 
second,  to  horizontal  shear  caused  by  wind 
or  by  centrifugal  force,  and,  third,  to  bending 
moment  introduced  by  the  deflection  of  the 
girders  when  under  load. 

LOCAL  ECCENTRICITY. 

The  eccentricity  hitherto  discussed  relates 
to  the  column  as  a  whole.  Professors  Talbot 
and  Moore  have  pointed  out  that,  in  certain 
cases,  large  stresses  may  arise  through  the 
local  eccentricity  of  the  load  carried,  not  by 
the  whole  column,  but  by  a  portion  of  it,  e.  g., 
by  one  channel  in  a  latticed  column.  In  their 
tests  "indications  of  a  fiber  stress  of  from 
40  per  cent  to  50  per  cent  in  excess  of  the 
average  stress  were  not  unusual." 

In  explanation  of  this  we  may  note  that 
it  is  only  the  stiffness  of  the  column  ribs 
that  prevents  them  from  assuming  an  undu- 
lating form  somewhat  as  shown  in  Fig.  8. 
A  column  may  approach  this  form  in  certain 
parts  due  to  local  crookedness.  If  its  depart- 
ure from  a  straight  line  is  e,  due  both  to 
an  initial  bend  and  to  deflection  under  load, 
the  maxinnnn  stress  will  exceed  the  average 

ed 
stress  bv  the  ratio  — ,  in  which  d  is  the  dis- 

r' 
tance  of  the  most  stressed  fiber  from  the 
gravity  a.xis  of  the  single  rib,  and  r  is  the 
radius  of  gyration  of  the  single  rib.  We  may 
call  this  ratio  the  "excess  ratio."  It  differs 
from  the  eccentric  ratio  in  that  the  eccentricity 
involved  includes  deflection.  If  the  radius 
of  gyration  is  small,  the  value  of  this  excess 

'  ed 
ratio,  — ,  may  be  considerable  even  for  a  small 

)•= 
value  of  the  local  eccentricity.  'I'hus,  in  two 
cases  cited  by  Talbot  and  Moore,  eccentricities 
of  only  0.045  in.  and  0.057  in.,  respectively,  were 
needed  to  make  the  maximum  stress  50  per 
cent   greater  than  the  average  stress. 

In  specifications  it  is  customary  to  require 
that  the  portion  of  a  column  rib  between 
successive  connections  of  lattice  bars  shall 
have  a  slenderness  ratio  not  larger  than  that 
of  the  whole  column.  While  this  may  prevent 
the  rib  from  buckling,  it  does  not  insure  a 
uniform  distribution  of  stress  over  the  sec- 
tion of  the  rib.  The  general  eccentricity  of 
the  column  throws  a  large  proportion  of  the 
load  on  one  rib  and  the  effect  of  the  local 
eccentricity  is  to  still  further  increase  the 
stress  in  certain  parts  of  that  rib.  The  local 
eccentricity  may  thus  play  as  important  a  part 
in  the  failure  of  the  column  as  the  general 
eccentricity,  even  though  its  effect  is  not  di- 
rectly shown  in  buckling.  It  has  been  repeat- 
edly found  that  the  proportional  limit_  of  built 
up  columns  is  remarkably  low.  While  the 
stresses  introduced  in  punching  and  riveting 
doubtless  have  something  to  do  with  this  re- 
sult, it  is  likely  that  this  local  eccentricity  is 
an  important  factor,  .\lthough  a  column  does 
not  fail,  as  a  rule,  at  a  load  that  is  near  its 
proportional  limit,  such  a  test  is  generally 
completed  in  an  hour  or  two,  and  it  is  not  at 
all  certain  that  the  ultimate  loads  would 
greatly  exceed  the  proportional  limits  if  such 
loads  remained  in  place  for  a  long  time. 

R.'kTI0N.\L    DESIGN    FOR    COLUMNS. 

If    one    wishes    to    estimate    in    a    manner 
as  nearly  rational  as  possible,  the  load  suitable 
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for  a  given  column,  how  shall  he  proceed' 
Ihe  following  program  is  tentatively  sug- 
gested :  -^        ^ 

1.  The  stress  due  to  fabrication  should  be 
estimated  and  subtracted  from  the  tensile  yield 
point  of  the  material  giving  the  maximum 
elastic   stress   of   the   column. 


The 


ed 


give 


excess  ratio  — ,  due  to  local  eccen- 
r 
tricity   in   one   rib   of   the   column,   should   be 
estimated.      The    maximum    elastic    stress    of 

/  ed\ 

the  column  divided  by    I     1  +  —    I      will 

a  dangerous  maximum  unit  stress.  It  will  be 
appropriate  for  the  profession  to  adopt  stand- 
ard dangerous  maximum  stresses  for  the  vari- 
ous types  of  columns  in  general  use. 

3.  For  each  of  the  two  planes  of  the  col- 
umn an  eccentricity  should  be  selected  which 
in  the  opinion  of  the  designer,  will  surely  not 
be  exceeded  in  the  column.  Using  these  ec- 
centricities in  Equation  2,  or  its  equivalent,  a 
dangerous  average  stress,  p„,  may  be  found 
such  that  the  maximum  unit  stress,  p,  given  by 
this  equation  equals  the  dangerous  maximum 
unit  stress  defined  in  item  2. 

4.  The  safe  average  stress  may  be  found 
by  dividing  the  dangerous  average  stress  by 
the   factor  of   safety. 

Notes  on  Prograpt.— As  stress  due  to  fabri- 
cation, allowance  may  be  made  for  metal  cut 
out  at  rivet  holes  and  for  stresses  introduced 
in  straightening,  punching  and  riveting.  In 
making  this  estimate,  proper  regard  should 
be  had  for  the  fact  that  after  overstrain 
steel  tends  to  recover  its  former  properties 
with  the  lapse  of  time. 

While  it  is  possible  to  estimate  the  danger- 
ous maximum  stress  for  a  latticed  column 
whose  ribs  are  composed  of  channels  or  of 
plates  and  angles,  there  are  many  types  of 
columns  for  which  this  cannot  be  done  with 
any  degree  of  certainty.  In  such  cases  the 
question  is  intimately  connected  with  the  sub- 
ject of  wrinkling  which  has  been  studied  by 
Prof.  W.  E.  Lilly.  On  account  of  our  pres- 
ent lack  of  knowledge  in  this  respect,  it  would 
be  appropriate  for  this  subject  to  be  thor- 
oughly discussed  by  engineers,  and  for  certain 
values  to  be  adopted  as  dangerous  maximum 
stresses  to  be  used  in  connection  with  various 
types  of  columns. 

The  table  of  Eulerian  secants  given  as 
Table  II  may  assist  in  the  selection  of  a  dan- 
gerous average  stress.  This  secant  gives  the 
ratio  of  the  final  eccentricity  (e  + /^),  to 
the  initial  eccentricity,  e;^  thus  for  an  average 
stress  of  24,000  lbs.  per  square  inch  one  sees 
from  the  table  that  deflection  increases  the 
eccentricity  51  per  cent  if  the  slenderness  ra- 
tio is  60:  but  240  per  cent  if  the  slenderness 
ratio  is  90. 

As  an  illustration  of  the  proposed  method 
of  estimating  the  dangerous  average  stress, 
let  us  suppose  that  the  dangerous  maximum 
stress  has  already  been  determined  as  30,000 
lbs.  per  square  inch.  Let  the  length  of  the 
column  be  190  ins.  If  r^^3.8  ins.,  //r2=50. 
Let  ez  =  0.75  in.,  and  r  =  5  ins.,  et  z!r^~  =  0.26. 
If  rr  =  3.1  ins.,  //ry  =  61.  Let  ^r  =  0.62  in., 
and  y=-h  ins.,  (?y y/ry"  =  0.32.  The  deflection 
may  be  depended  upon  to  increase  the  excess 
ratios  by  about  30  per  cent  as  a  first  esti- 
mate, so  that  the  total  e.xcess  ratio  will  be 
L30  (0.26  +  0.32),  or  0.75,  and  our  first 
estimate  of  the  dangerous  average  stress  will 
be  30,000^-1.75,  or  17,100  lbs.  per  square 
inch.  If  we  check  this  we  find  that  such 
an  average  stress  will  produce  a  maxi- 
mum stress  of  29,800  lbs.  per  square  inch  in 
place  of  30,000.  Thus  we  see  that  17,200  cor- 
responds more  nearly  to  our  assumed  condi- 
tions than  17,100. 

When  there  is  only  one  eccentricity  and  only 
one  slenderness  ratio,  and  when  the  danger- 
ous maximum  stress  is  30,000  lbs.  per  square 
inch,  the  diagram  given  as  Fig.  7  may  be 
used  to  give  an  immediate  solution  for  the 
dangerous  average  stress.  In  using  it  one 
simplv  locates  a  point  which  corresponds  to 
the  given  excess  ratio  and  the  given  slender- 
ness   ratio,    and    then    reads    its   elevation    on 


the  vertical  scale  as  the  appropriate  dangerous 
average  stress. 

Two  slenderness  ratios  and  two  eccentric 
ratios  may  be  reduced  to  a  single  equivalent 
set  by  the  approximate  method  of  taking  val- 
ues which  are  the  mean  of  the  slenderness  ra- 
tios and   the  sum  of  the  eccentric  ratios,  fe- 


Fig.   8 — Illustration    of    Local    Bends   in    Col- 
umn Which  Produce  Transverse  Shear 
in   Lattice  Bars. 


spectively.  Thus,  in  the  illustration  used  above, 
the  equivalent  slenderness  ratio  is  55%  and 
the  equivalent  eccentric  ratio  is  0.58.  Using 
these  values  in  the  diagram,  we  reach  the 
value  17.200  lbs.  per  square  inch  directly. 
This    diagram    is    good    for    only    the    one 


dangerous  maximum  stress,  30,000  lbs.  per 
square  inch,  but  similar  diagrams  can  be 
easily  made  for  other  stresses,  each  one  being 
appropriate  for  some  particular  tj-pe  of  col- 
umn. 

Against  the  above  program,  it  may  be  ob- 
jected that  the  modern  method  of  design  is 
to  use  prescribed  allow,,'  '  .5  or  maxi- 

mum working  stresses  :  aiven  frac- 

tions of   dangerous  aver..^,.  Would 

it    do    as    well    to    use   the  h    will 

produce  a  maximum  stress  ■  .  j?.  per 

square  inch  instead  of  using  hall  the  load 
which  will  give  30,000  lbs.  per  square  inch 
maximum  stress?  The  answer  is  that  it  would 
not,  although  for  most  columns  it  is  not  a 
matter  of  great  importance.  The  maximum 
stress  curve  is  not  a  straight  line,  as  may  be 
seen  in  Fig.  3.  The  method  proposed  in  the 
program  gives  the  full  factor  of  safety  used, 
whereas  the  other  method  would  give  a  vari- 
able factor  of  safety  but  always  somewhat 
smaller  than  it  appeared  to  be.  Thus  the  use 
of  steel  having  a  higher  yield  point  will  in- 
crease the  safe  load  for  a  short  column  much 
more  than  for  a  long  column.  Such  a  result 
might  not  be  foreseen  if  one  worked  with 
allowable  stresses,  but  it  comes  as  a  matter 
of  course  in  the  use  of  the  method  proposed. 

LATTICE    B.\RS. 

The  forces  which  act  upon  lattice  bars  may 
be  divided  into  three  classes:  first,  those  in- 
troduced in  the  fabrication  of  the  column : 
second,  those  due  to  transverse  shear  caused 
by  local  bends  in  the  column ;  and.  third. 
those  due  to  transverse  shear  caused  by  gen- 
eral inclination  of  the  column. 

The  forces  of  the  last  two  classes  will 
cause  elongations  or  shortenings  of  the  lattice 
bars  when  the  column  load  is  varied,  and 
may    be    investigated    by    means    of    extenso- 


TABUE    II.— EULERIAN    SEXTANTS. 


Slenderness   Ratio 


5. 

C. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 

20. 


21. 
22. 
2.3. 
24. 


25. 

2G. 
27. 
28. 
29. 

30. 

31. 
S2. 
33. 
34. 

35. 

36. 
37. 
38. 
39. 

40. 

41. 
42.. 
43.. 
44., 


45. 

46. 
47. 
48. 
49. 


50 
.     1.05 

.  1.07 

.  1.08 

.  1.09 

.  1.10 

.    1.12 

.  1.13 

.  1.14 

.  1.15 

.  1.17 

.    1.18 

.  1.19 

.  1.21 

,  1.22 

.  1.24 

.    1.25 

,    1.27 

,    1.28 

.    1.30 

1.31 

1.33 

1.35 
1.37 
1.38 
1.40 

1.42 

1.44 
1.46 
1.48 
1.50 

1.52 

1.54 
1.56 
1.59 
1.61 

1.63 

1.66 
1.68 
1.71 
L74 

1.76 

1.79 
1.82 
1.85 
1.88 

1.91 


60 
1.08 

1.10 
1.11 
1.14 
1.15 

1.17 

1.19 
1.21 
1.23 
1.25 

1.28 

1.30 
1.32 
1.35 
1.37 

1.40 

1.43 
1.45 
1.48 
1.51 

1.54 

1.57 
1.61 
1.64 
1.68 

1.72 

1.75 
1.79 
1.84 
1.88 

1.92 

1.97 
2.02 
2.07 
2.13 

2.18 

2  24 
2!31 
2.37 
2.44 

2.51 

2.59 
2.67 
2.76 
2.85 

2,95 


70 
1.11 

1.14 
1.16 
1.19 
1.22 

1.25 

1.28 
1.31 
1.34 
1.37 

1.41 

1.45 
1.49 
1.53 
1.57 

1.62 

1.66 
1.71 
1.77 
1.82 

1.88 

1.94 
2.00 
2.08 
2.15 

2.23 

2.32 
2.41 
2.51 
2.61 

2.73 

2.83 
2.98 
3.13 
3.29 


80 
1.15 

1.18 
1.22 
1.26 
1.30 

1.34 

1.39 
1.43 
1.49 
1.54 

1.60 
I 
1.66 
1.72 
1.79 
1.87 

1.93 

2.04 
2.13 
2.24 
2.33 

2.47 

2.61 
2.76 
2.93 
3.11 

3.32 

3.56 
3.83 
4.14 
4.50 

4.93 

5.43 
6.03 
6.80 
7.73 


90 
1.20 

1.24 
1.29 
1.35 
1.41 

1.47 

1.54 
1.61 
1.69 
1.77 

1.87 

1.97 
2.00 

2!36 

2.51 

2.69 
2.90 
3.13 
3.40 

3.73 

4.10 

4.57 
5.15 
5.84 

6.79 

8.04 
9.86 
12.7 
17.3 

2S.7 

68.7 


100 
1.25 

1.31 
1.38 
1.46 
1.54 

1.63 

1.74 
1.85 
1.98 
2.12 

2.29 

2.47 
2.69 
2.95 
3.25 

3.62 

4.07 
4.65 
5.40 
6.41 

7.87 

10.1 
13.8 
22.9 
57.3 
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1.32 

1.40 
1.50 
1.60 
1.72 

1.86 

2.02 
2.22 
2  4** 
2!68 

2.99 

3.38 
3.87 
4.51 
5.39 

6.65 

8.63 
12.3 
20.9 
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120 
1.40 

1.51 
1.64 
1.79 
1.97 

2.18 

2.44 
2.56 
3.16 
3.69 

4.40 

5.43 
7.04 
9.86 
16.4 
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130 
1.50 

1.63 
1.83 
2.06 
2.32 
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H  4 
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8.69 
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3.46         9.07 


3.66 
3.87 
4.11 
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6.88 
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TABLE   III.— MULTIPLIERS   OF  Apo- 

1 


FOR  USE  IN  FINDING  THE  MAXIMUM  SHEAR. 
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0.22 

60 
0.32 

0.67 

1.06 

1.51 

2.04 

Slen 

70 
0.44 

0.95 

1.56 

2.29 

derness 

80 

0.59 

1.31 

2.23 

Ratio. 

90 
0.76 

1.77 

100 
0.97 
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1.22 

120 
1.51 
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1.87 
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2.28 

0.45 

1     2.36 
4.60 
8.98 
22.5 

3.16 
6.93 

18.7 

4.25 
11.5 
146. 

5.79 
137. 

8.45 

0.70 
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3.46 
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13.2 
26.4 
144. 

91. 
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meter  measurements  upon  columns  already 
built.  Those  of  the  first  class  will  not  be- 
come evident  in  such  tests,  but  may  be  in- 
vestigated by  laying  off  gage  lines  on  the  bars 
and  taking  extensometer  readings  on  them, 
both  before  they  are  riveted  to  the  columns, 
and  after  that  process. 

Let  us  call  the  transverse  shear,  which 
would  cause  the  first  force,  Si.  If  experiments 
have  been  made  to  determine  the  value  of 
this  shear.  S,.  they  are  not  known  to  the 
author. 

The  presence  of  the  second  class  of  forces 
has  been  amply  shown  in  the  tests  of  Pro- 
fessors Talbot  and  Moore.  The  case  is  illus- 
trated in  Fig.  8,  where  the  column,  in  a  length, 
.s,  is  shown  as  bent  or  sheared  a  distance.  5, 
out  of  a  straight  line.  If  we  let  Si  represent 
the  transverse  shear  which  the  lattice  bars 
in  this  section  must  carry,  we  have 

5 
S,  =  A  f»-    Eq.    15. 

A  very  small  amount  of  this  shear  may  be 
carried  by  the  ribs  themselves  due  to  their 
own  stiffness,  which  is  neglected  in  the  above 
expression.  In  the  tests  referred  to,  the  max- 
imum value  of  the  transverse  shear,  indicated 


by  extensometer  measurements  on  lattice  bars, 
was  about  3  per  cent  of  the  total  load  on 
the  column,  and  it  is  fairly  evident,  from  the 
distribution  of  these  stresses  among  the  suc- 
cessive lattice  bars,  that  they  were  due  very 
largely  to  local  bends  in  the   columns. 

The  transverse  shear,  S3,  which  arises  from 
a  general  inclination  of  an  eccentrically-loaded 
column,  mav  be  treated  as  two  separate  cases, 
first,  in  which  the  eccentricities,  e,  at  the  two 
ends  of  the  column  and  parallel  to  the  lattice, 
are  on  the  same  side  of  the  axis,  and,  second, 
in  which  they  are  on  opposite  sides  of  the 
axis.  In  the  first  case  the  maximum  shear 
will  come  at  the  ends  of  the  column,  and 
will  be 

S,,  =  .■/  A"  —  2  »  tan  e   Eq.   IG. 

/ 
while    in    tlie    second    case   the    shear    will    he 
largest  at  the   middle   of  the  column,  and  its 
expression   is 

S,  =  Ap,  —  2ecsce  .'. Eq.  17. 

I 

Table  III  shows  values  of  the  trigonometric 
multipliers  shown  at  the  right  of  Equ-itions 
in  and   17.     For  small  loads   the  shear  found 


in  Equation  17  is  larger  than  that  of  Equation 
16 ;  the  controlling  values  are  found  below 
the  dotted  line  in  the  upper  table,  and  above 
the  dotted  line  in  the  lower  table. 

If  the  shear  is  carried  by  two  sets  of  single 
latticing,  whose  bars   make  the  angle,  X,  with 
the  axis  of  the  column,  the  load  on  each  bar 
may  be  taken  as 
P  =  V2   (Si  +  S,  +  S,)  CSC  X Eq.   18. 

In  this  expression  S2  and  Sj  depend  upon 
/lo,  the  average  stress  over  the  column  section. 
It  will  be  well  to  make  this  />o  the  dangerous 
stress  instead  of  the  safe  stress.  In  that  case 
the  lattice  bar  is  designed  for  its  load  in  just 
the  same  way  as  the  column  section,  except 
that  the  factor  of  safety  has  already  been 
introduced  by  taking  pa  in  Equation  18  as 
the  dangerous  average  stress.  This  device 
introduces  the  same  factor  of  safety  into  the 
lattice  bars  as  is  used  for  the  column  section. 

In  this  connection  it  should  be  remembered 
that  the  lattice  bar  is  likely  to  receive  a  very 
eccentric  load.  By  ordinary  specifications,  lat- 
tice bars  may  have  a  slenderness  ratio  of 
about  140.  From  a  very  liberal  point  of  view, 
we  might  assume  them  to  have  fixed  ends 
with  a  double  eccentricity  equal  to  half  the 
thickness  of  the  bars.  This  would  make  the 
excess  ratio  150  per  cent  without  any  allow- 
ance for  deflection.  For  ''under"  bars  Talbot 
and  Moore  found  a  measured  excess  ratio 
of  about  55  per  cent,  while  for  six  "over" 
bars  its  average  value  was  247  per  cent,  and 
one  excess  ratio  readied  450  per  cent.  These 
measurements  were  made  while  the  bars  were 
under  such  light  loads  that  their  deflections 
would  not  be  important.  It  is  to  be  hoped 
that  the  profession  will  soon  adopt  some  form 
of  lattice  bar  better  adapted  than  the  flat  bar 
to  carry   eccentric  compressive  loads. 

The  above  discussion  of  lattice  bars  is  ap- 
propriate to  specially  large  columns,  or  to 
those  whose  maximum  shear  will  come  when 
under  load.  For  most  columns  of  ordinary 
proportions  it  is  probable  that  their  maximum 
shears  come  while  they  are  being  handled 
in  the  shop,  or  in  transportation,  or  in  erec- 
tion, and  to  provide  for  such  loads  the  bars 
should  not  be  made  smaller  than  has  been 
found   good   practice. 

CONCLUSION. 

The  actual  maximum  stress  present  in  a 
column  under  load  is  a  function  of  the  imper- 
fections of  the  column,  both  with  respect  to 
its  manufacture  and  with  respect  to  the  man- 
ner of  loatling.  It  is  believed  that  the  engi- 
neering profession  should  face  these  imper- 
fections squarely,  that  information  regarding 
these  imperfections  should  be  sought  dili- 
gently, and  that  columns  should  be  designed 
with  some  reference  to  the  maximum  values 
of  such  ini"erfectio?is — not  of  columns  as  a 
whole  ^'\t  "•th-r  of  individual  columns  or  of 
types  of  columns. 
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Methods  and  Labor  Costs  of  Concrete 
Pavement  Construction  at  Daven- 
port, la.,  by  Hand  Mixing  and 
by  Machine  Mixing. 

Contributed    by    W.    S.    Anderson,    Rock    Island. 
Illinois. 

The  concrete  pavement  described  in  this 
article  was  laid  by  contract  in  the  city  of 
Davenport,  la.,  during  the  summers  of  1911 
and  1912.  In  the  first-mentioned  year  the 
pavement  was  constructed  by  the  hand  mix- 
ing method ;  in  1912  machine  mi.xing  was  em- 
ployed. 

METHODS    AND    COSTS    BV    H.\ND    MIXING. 

The  main  features  of  the  specifications  for 
the  1911  work  were  as  follows: 

The  sub-grade  shall  be  compactly  rolled 
by  a  steam  roller  weighing  at  least  10 
tons.  On  this  sub-grade  a  5-in.  base  of 
1:3:5  broken  stone,  river  sand  and  Portland 
cement  shall  be  placed.     This  base  shall  then  be 


covered  with  a  1:2  top  or  wearing  surface:  Port- 
land cement  and  river  sand  to  be  the  ingred- 
ients. This  wearing  surface  shall  be  finished 
smoothly  and  be  2  ins.  thick  when  so  finished. 
The  surface  shall  then  be  either  corrugated  or 
broom  swept.  The  corrugations  and  sweeping 
shall  be  at  right  angles  to  the  curb.  (Grades 
below  3  per  cent  shall  be  swept  with  a  stiff 
vegetable  broom,  while  grades  in  excess  of  3 
per  cent  shall  be  corrugated.)  Expansion  joints 
1  in.  in  width  shall  be  provided  for  along  the 
curb.  Transverse  expansion  and  contraction 
joints  shall  be  provided  so  as  to  alternate  every 
121.4,  ft.  The  expansion  joints  shall  be  hi  in.  in 
width;  the  contraction  joints  Vg  in.  in  width. 
These  joints  shall  be  filled  with  asphaltum  pav- 
ing filler  and  shall  be  made  by  using  steel  tem- 
plates cut  to  the  curvature  of  the  street.  The 
mixing  of  the  concrete  may  be  done  by  hand. 

Method  of  Operation. — A  %-in.  pipe  line, 
tapped  to  a  fire  hydrant,  paralleled  the  street 
on  one  side,  with  taps  for  hose  connection 
every  50  ft.     The  material  was  placed  in  con- 


tinuous piles  along  the  line  of  the  work;  the 
sand  on  one  side,  the  stone  and  cement  on  the 
opposite  side.  The  cement  was  placed  on  top 
of  the   stone. 

The  mixing  boards,  two  in  number,  were 
made  of  1-in.  x  6-in.  yellow  pine  flooring 
nailed  on  2-in.  x  4-in.  crosspieces,  spaced  every 
2  ft.  These  boards  were  placed  across  the 
street,  close  to  the  expansion  joint  template, 
1^  so  as  to  facilitate  the  shoveling  off  of  the  con- 
crete. 

The  sand  and  the  cement  were  dry-mixed 
twice  before  adding  the  broken  limestone  ag- 
gregate. The  whole  mass  was  then  wetted 
and  thoroughly  mixed  three  times.  The  con- 
crete was  of  such  a  consistencv  as  to  be  quaky 
when  tamped.  The  mortar  for  the  top  was 
mixed  on  the  same  boards  used  for  the  base. 
.\t  the  start  two  long  mortar  boxes  were  pro- 
vided for  the  topping,  one  on  each  side  of  the 
streets,  but  they  were  soon  discarded  since  the 
cost  of  mixing  proved  greater  than  by  use  of 
the  boards. 
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"Before  placing  the  base,  the  suh-grade  was 
always  sprinkled  thoroughly.  The  templates 
for  the  expansion  joints  were  held  in  place  by 
means  of  stakes,  A  drawing  of  the  template 
used  is  shown  in  Fig  1.  This  type  of  tem- 
plate was  used  where  asphaltum  paving  filler 
was    the    required    expansion    material.      The 


the  cost  for  mixing  alone,  nor  for  loading  ma- 
terial, because  the  mi.xers  at  times  wheeled, 
while,  at  other  times,  the  material  loaders 
helped  clean  the  board  of  concrete.  The 
spreaders  also  helped  to  shovel  concrete  off 
the  board. 

The  actual  labor  cost  of  this  work,  includ- 
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Plan  of  Tfvplate  Joint  at  Center  OF  Street 

Fig.  1 — Plan  of  Template  Joint  at  Center  of  Street. 


transverse  templates  were  set  by  means  of  a 
taut  cord  stretched  from  curb  to  curb.  The 
stakes,  for  bracing  the  transverse  templates, 
were  staggered  every  3  ft.  across  the  street; 
1-in.   X  2-in.  pine  stakes  were  used. 

After  the  topping  was  placed  the  finisher 
and  his  helper,  bv  means  of  a  straight  edge, 
wooden  hand  float,  steel  trowel  and  broom, 
finished  the  surface.  The  finisher's  work  was 
facilitated    bv   means    of    a   bridge    shown    in 

Fig.  2.  .  ,       . 

Cost.—Tht  gang  organization  and  unit  cost 
of  concrete  were  as  follows : 

Unit  cost 
per  sq.  yd. 

concrete. 

1  foreman    $4.00     $0.0160 

1  finisher.  VI  lirs 4. SO       q  o9SS 

1  finisher  helper,   12  hrs 2.401     "■"-»* 

1  form  setter,  10  hrs i-M       o.OlTS 

1  form   setter  helper.   9%   hrs .\-fi\ 

S  concrete  mixers,   76  hrs ''''i-'i!k\ 

1  cement  man.    91',   hrs 1-90 

1  man   on  sand.   SVj,  hrs 1.90      0.1224 

4  men  on  rock,  3S  hrs ;.60 

2  concrete  spreaders,  20  hrs 4.00  J 

$46.20     $0.1848 

The  above  figures  do  not  separate  the  cost 
of  placing  the  base  and  the  top.  The  output 
for  this  gang  averaged  250  sq.  yds.  per  day. 
The  maximum  reached  was  30O  sq.  yds. ;  min- 
imum was  200  sq.  yds.  This  is  equivalent  to 
six  sections  12y2  ft.  by  30  ft.  The  last  sec- 
tion was  generally  completed  by  5  p.m.,  after 
which  the  men  were  used  to  clean  UD,  etc., 
until  5  -30.  The  form  setter  and  helper  staked 
in  all  templates.  These  templates,  which  were 
steel,  were  kept  well  greased.  The  hook 
shown  in  Fig.  1  was  used  in  pulling  the  tem- 
plates. The  templates  required  frequent 
loosening  while  the  concrete  was  setting,  to 
prevent  wedging. 

This  job  contained  1,200  sq.  yds.  and  was 
constructed   during  the   month   of  June.    The 


ing   watchman,  delays,   development  expenses, 
etc.,   was  as   follows : 

Per  sq.  yd.  Per  cu.  yd. 

Foremanship   $0.0210  $0.1103 

Finishins  0.0288  0.l3l2 

Watchmin    0.0050  0.0263 

Concreting    0.1224  0.6426 

Form  setting 0.0176  0.0924 

Development  expense  0.01  O.OoZb 

$0.2048     $1.0753 
(250  sq.  yds.   =  48.4  cu.  yds.) 

The  output  was  2.3  cu.  yds.  per  man,  in- 
cluding foremen,  finisher,  etc.;  it  was  3.03 
cu.  yds.  per  man  actually  engaged  in  mixing 
and  depositing  the  concrete.* 
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boom  is  adjustable,  being  able  to  swing 
through  a  horizontal  angle  of  170° ;  it  is  also 
adjustable  in  the  vertical  direction  by  means 
of  a  small  hand  winch  on  top  of  the  boom. 
The  skip  is  of  the  hinge  type,  with  a  capacity 
of  14  cu.  ft.,  although  17  cu.  ft.  have  been  put 
into  it,  time  and  again.  A  platform  10  ft. 
long,  5  ft.  wide  and  1.1  ins.  high  was  used  at 
the  skip  end.  The  machine  is  moved  by  means 
of  a  traction  drive.  The  wear  and  repairs 
on  the  machine  for  the  summer  were  very 
low.  The  fuel  burned  amounted  to  about  2 
lbs.  of  bituminous  coal  per  square  yard  of 
pavement.  The  machine  was  run  on  plank 
sections  8  ft.  long,  made  by  nailing  a  2-in. 
plank  on  top  of  a  3-in.  plank.  The  machine  is 
capable  of  ascending  a  12  per  cent  grade. 

The  material  was  placed  in  continuous  piles 
along  the  street  in  front  of  the  machine,  the 
sand  and  granite  chips  being  on  one  side,  and 
the  stone  on  the  opposite  side.  The  sacks  of 
cement  were  oiled  on  top  of  the  broken  stone, 
while  the  granite  chips  were  placed  in  between 
the  sand  piles.  The  material  was  dumped  di- 
rectly on  the  ground,  no  planks  being  pro- 
vided. On  very  soft  and  spongy  ground,  how- 
ever it  is  advisable  to  provide  planks. 

Water  was  obtained  from  a  1-in.  pipe  line, 
attached  to  the  fire  hydrant  by  means  of  a  re- 
ducer, and  provided  with  risers  for  hose  con- 
nections every  50  ft.  The  water  pressure  was 
80  lbs.  per  square  inch.  The  steam  pressure 
on  boiler  was  kept  close  to  100  lbs.  The  wheel- 
barrow haul  for  material  was  seldom  over  30 
ft.  Men  were  decidedly  scarce,  and  for  this 
reason  they  could  not  be  rushed.  During  the 
latter  part  of  the  season,  common  labor  was 
paid  2.5  cts.  per  hour. 

The  most  economical  organization  in  the 
work  for  the  machine  was  found  to  be  as  fol- 
lows : 

At  the  front  end  of  the  machine  were  three 
men  wheeling  stone  and  eight  men  loading 
(two  loaders  per  wheelbarrow)  ;  three  men 
loading  and  wheeling  sand  (two  barrows)  ; 
one    man    wheeling   cement,    three    sacks    per 
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Fig.   3— Cross   Section    of   Concrete    Paved    Street  at   Davenport. 


METHODS   AND  COSTS  OF   MACHINE  MIXING. 

The  specifications  for  1912  differed  only  in 
certain  respects  from  those  of  1911.  The 
changes  only  will  be  noted.  The  wearing  sur- 
face is  cha'nged  from  a  1 :2  mixture  to  a 
ll-l  mixture,  the  mineral  aggregate  being 
%-in.  granite.  The  thickness  of  the  wearing 
surface  is  reduced  from  2  ins.  to  1%  ins.  The 
transverse  contraction  joints  have  been  elim- 
inated while  the  transverse  expansion  joints 
are  20  ft.  apart  instead  of  2.5  ft.    The  expan- 


load.  The  distance  from  cement  pile  to  skip 
averaged  about  100  ft.  Ore  man  was  stationed 
at  the  skip  to  dump  the  cement.  Operating  the 
machine  were  three  men-  the  fireman,  the  en- 
gineer and  the  bucket  operator.  In  the  rear 
of  the  machine  were  two  men  spreading  and 
one  man  tamping  the  concrete ;  one  man  set- 
ting templates  and  placing  creosoted  blocks : 
two  men  finishing  the  surface  with  wood  floats 
and  steel  trowels. 

The  ordinary  charge  placed  in  the  skip  for 
the  base  was  two  sacks  of  cement,  two  heaped 


sion   material    for   the   fajjsverse   joints   con-  ^^^^^.^  ^^  ^^^^  ^^^,   ^^^^^  j.,;^,^.  ^^^p^,,  ^^^^ 

sist  of  creosoted  blocks  6%  ins    x  8  ins.  x  1       _.^^^,^  ^^  _^^^^^^  -       -   ■ 


in.,  in  place  of  asphaltum  paving  filler.  >.o 
hand  mixing  was  allowed,  machine  mixing  be- 
ing required.  Figure  3  shows  a  section  of  the 
concrete   pavement. 


Fig  2- 
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-Plan  and  Section  of  Bridge  from  Which    Finishers  Work. 
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weather  was  excellent,  there  being  "o  ram 
the  temperature  ranging  from  92  to  Jb     i . 

The  labor  supply  was  good.  The  two  mix- 
ing crews  were  of  different  nationalities,  one 
crfw  being  Austrian,  the  other  American. 
Th  s  resulted  in  a  pleasant  riva  ry  between 
the  two  crews.     The  unit  costs  do  not  show 


Method  of  Ofc>alw„.-A  No.  I-l  l>.o<-;''"  « 
Special  Paving  Machine  was  used.  1  his  ma- 
chine charges.  niiNCs  and  deposits  the  con- 
crete automatically,  thus  doing  away  with  M 
wheelbarrow  hauling  of  concrete.  1  he  <hs- 
chargc  is  accomplished  by  means  of  a  bucket 
which  travels  on  a  boom  2o  ft.  m  length.  This 


The  water  was  regulated  by 
means  of  a  lever  connected  to  a  tank  placed 
above  the  drum  of  the  machine,  tlve  lever  be- 
ing directly  in  front  of  the  engineer.  The  con- 
crete was  leveled  by  means  of  shovels,  the 
>  men  being  guided  by  slakes  placed  at  center 
and  quarter  points.  The  man  tamping  used 
a  knife-edge  tamper. 

This  tamper  brought  up  the  •"  ■'"'  "  the 
surface,  and  drove  down  the  '  see 

Fig.  4).    The  consistency  of  tb.  >    was 

that  of  jelly.  The  fireman  attciulc.i  tu  the 
boiler  and  s'tcercd  the  machine  when  moving 
forward.  The  side  forms  (this  year  they 
were  made  of  wood  instead  of  steeH  were 
placed  by  a  man  whose  sole  dr-  ■  -  •'••  -' 
setting  the  forms.  He  set  the  >  ■ 
for   the   transverse   joints,     Tl  .  _ 

set  in  place  before  the  concrete  was  povired 
iiv  means  of  a  template  shown  in  Fig.  5  The 
wire  liandle  i>n  cnr!«  tcmphtc  shown  in  the 
illustration  encircles  the  entire  teinplale.  The 
curb  templates  are  in  V2  U.  lengths  It  is 
easily  seen  how  the  concrete  of  tlic  »uccccding 
section  pressed  against  the  blocks,  thus  hold- 
ing them  in  place,  and  enabling  the  removal 
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of  the  template.  After  the  template  had  been 
removed  and  the  base  tamped  and  brought  to 
the  correct  profile,  the  placing  of  the  wearing 
surface  commenced. 

The  skip  charge  for  the  wearing  surface 
consisted  of  four  sacks  of  cement,  two  bar- 
rows of  sand,  level  full,  and  two  barrows  of 


,^'  ^"5  Iron  Plate 


Wood  Tloat 

'-/^ /|  Hardwood  strips 
KN.FE  Blade  Tamper  ^ng.&Confg. 

Fig.  4 — Tamper,   Hoe   and   Wooden    Float. 

granite  chips,  level  full.  For  the  topping  there 
were  really  too  many  men,  since  this  required 
more  thorough  mixing,  therefore  the  machine 
could  not  discharge  the  batches  rapidly  enough 
to  keep  a  gang  of  12  men  busy  loading.  More- 
over, sand  and  chips  can  be  loaded  twice  as 
fast  as  rock.  During  the  placing  of  the  top- 
ping the  extra  men  were  set  to  work  doing 
whatever  slight  grading  was  necessary  for  the 
succeeding  section,  and  cleaning  up  the  rock 
and  the  sand,  etc. 

After  the  topping  had  been  dumped  on  the 
base,  the  spreaders  used  wooden  hoes  (shown 
in  Fig.  4)  to  spread  the  topping,  .-\fter  the 
topping  was  roughly  spread,  the  most  skillful 
of  the  three  spreaders  commenced  the  finer 
leveling.  To  secure  a  perfect  profile  free 
from  depressions,  requires  an  experienced  eye. 
When  it  is  possible  to  secure  a  man  who  can 
do  this  satisfactorily,  the  hoes  are  better  than 
the  straight-edge  because  a  straight-edge  22  ft. 
in  length  is  cumbersome  and  unwieldy,  and 
it  leaves  depressions  because  of  the  uneven 
bearings  afforded  by  the  creosoted  blocks.  The 
surface  was  finished  by  means  of  a  large 
wooden  float  with  a  long  ■  handle  attached, 
shown  in  Fig.  4.  The  finishing  was  facilitated 
by  use  of  the  bridge  shown  in  Fig.  2. 

The  corrugating  was  done  by  the  finisher. 
The  cost,  with  a  roller  corrugator,  was  very 
low.  The  cost  per  square  yard  was  approx- 
imately $0.0025.  The  corrugator  consists  of  a 
cylindrical  frame  on  which  can  be  attached 
plates  of  various  shapes  and  sizes,  depending 
on  the  corrugation  desired.  It  is  then  simply 
rolled  back  and  forth  over  the  surface,  when 
the  surface  has  hardened  sufficiently  to  allow 
neat  corrugations  to  be  made. 

The  following  calculations  show  the  de- 
tailed labor  costs  of  Job  ".A."  and  summaries 
of  the  unit  labor  costs  of  Jobs  "B,"  "C" 
and  "D." 

JOB   "A"— 3,100   SQ.    YDS. 

Base — 5-in.,   1:3:5. 

Average  output  =  530  sq.  yds.     Time — 5.7  hrs. 

Total.  Per  sq.  yd. 

9  men  on  rock  at  22Vi  cts $11.55         $0.0218 

3  men  on  sand   at  22^4,  cts 3.85  0.0073 

1  man  at  skip  at  22%  cts 1.28  O.O024 
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fireman  at  25  cts 

brick  operator  at  15  cts. 

water  boy  at  5  cts 

sack  boy  at  5  cts 

foreman  at  45  cts 


1.43 
0.S6 
0.28 
.028 
2.57 


0.0027 
0.0016 
0.0005 
0.0005 
0.0048 

$0.0543 


Total   $28.80 

Wearing    Surface — 1%-in,    1:1:1. 
Average  output,  530  sq.  yds.     Time,  2.S  hrs, 
men    on    granite    chips   at    22% 


cts $  2.52 

4  men  on  sand  at  22%  cts 2.52 

2  men  at  skip  at  22%  cts 1.26 

2  men   wheeling    cement   at    22% 

cts 1-26 

2  rough  spreaders  at  22%   cts...  1.26 

1  fine  spreader  at  25   cts 0.70 

(also  tamps  top.) 

1  fireman  at   25  cts 0.70 

1  engineer  at  25  cts 0.70 


bucket  operator  at  15  cts 0.42 

water  boy  at  5  cts 0.1? 

sack  boy  at  5  cts 0.14 

foreman  at  45  cts 1.26 


Total  $12.88 

Finishing   (530  sq.   yds.). 

1  finisher  13  hrs.  at  25  cts $3.25 

1   hetper  13  hrs.  at  22%  cts 2.93 

Total $6.18 

Form  Setter. 

1  man  10  hrs.  at  22%  cts $2.25 

Miscellaneous. 

1  man  trimming  grade,  10  hrs $2.25 

2  men  cleaning  up  stone  and  sand, 

etc.,  while  top  is  being  placed, 

4.3  hrs.  each 1.49 

Total  $4.19 


$0.0048 
0.004S 
0.0024 

0.0024 
0.0024 
0.0013 

0.0013 
0.0013 
0.0008 
0.0002 
0.0002 
0.0024 

$0.0245 


$0.0061 
0.0055 

$0.0116 
$0.0042 
$0.0043 

0.0036 
$0.0079 

The  time  required  for  moving  machine  was 
l.,5  hrs.  for  8  moves.  The  wearing  surface 
organization  is  charged  with  moving  the  ma- 

1.5 
chine ;  so  to  arrive  at  the  cost  take  —  X  $12.88, 

2.8 
which    equals   $fi.90.     Unit   cost   equals   $0,013 
per  square  yard. 

.\  summary  of  the  unit  labor  costs  of  Job 
"A"  shows  the  following: 


tance  of   15   f  t .  since  the  boom  reached  only 
to  the  curb. 

Summaries  of  the  unit  labor  costs  on  Jobs 
"B,"  "C"  and  "D"  follow: 

SUMMARY— JOB  "B"   (2,300  SQ.  YDS.). 

Per  Sq.  Yd. 

Development    expenses $0.0088 

Watchman     0.0048 

Base     0.0526 

Top     0.0237 

Finishing    0.0112 

Form  setting    5-9SJ} 

Miscellaneous     0.0071 

Cleaning  street,   boulevard,   etc 0.0054 

Moving   machine    0.0125 

Total    $0.1302 

Laborers'  wages  were  22%  cts.  per  hour,  and 
conditions  were  almost  identical  with  those 
of  Job  "A." 

SUMMARY— JOB  "C"   (3,500  SQ.  Y'DS.). 

Per  Sq.  Yd. 

Development   expenses    $0.0185 

Watchman    0.0060 

Base     0.059a 

Top   0.0268 

Finishing     0.0122 

Form   setting   0.0047 

Miscellaneous     0.0080 

Cleaning  street,    etc 0.0061 

Moving   machine    0.0141 

Total    $0.1514 

Laborers  were  paid  25  cts.  per  hour  on  this 
job.  Delays  were  frequent,  due  to  shortage 
of  rock,  sand,  cement  and  men. 

SUMMARY— JOB  ■'D"   (1.600  SQ.  YDS.). 

Per  Sq.  Yd. 

Development   expenses    '0.0155 

Watchman     0.0060 

Base     0.0o84 

Top     0.0260 

Finishing   S-OUS 

Form  setting   $0042 

Miscellaneous   0.0080 

Cleaning  street   '^""ll 

Moving    machine    0.0130 

Total    $0.1472 
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Fig,    6 — Cross    Section    of    Concrete    Pavement   for    Alleys. 


SUKM.^RY— JOB    "A." 

Per  Per 

Sq.  Yd.  Cu.  Yd. 

Development  expense $0.0090  $0.0500 

Watchman     0.0050  0.0277 

Base        0.0543  0.3008 

Top  0.0245  0.1357 

Fini-shing    0.0116       0.0643 

Setting  forms   0.0042  0.0233 

Miscellaneous    0.0079       0.0438 

Cleaning  .street,   boulevard,  etc...   0.0055       0.0305 

Moving  machine   0.0130  0.0720 

Total     $0,135  $0.7481 


The  average  output  of  5.30  sq.  yds.  or  95.7 
cu.  yds.  with  this  organization  is  conservative. 
With  no  delays  of  any  sort  it  could  put  in  nine 
sections  of  180  lin.  ft.  This  is  equivalent  to 
600  sq.  yds.  The  greatest  problem  is  to  get 
sufficient  raw  material  on  the  street.  With  11 
men  on  stone,  an  average  of  600  sq.  yds.  can 


CR055  SCCTION   CURB  EXPANSION 

JOINT  Template 


Sketch    of    Transverse    Expansion   Joint   Template. 


1  man  wheeling   cement  at  22%, 

cts 1.28  0.0024 

1  man    leveling    concrete    at    25 

cts 1.43  0.0027 

1  helper     leveling     concrete     at 

22%,  cts 1.28  0.0024 

1  tamper  at  22%  cts 1.28  0.0024 

1  engineer  at  25c 1.43  0.0027 


be   placed,   while  a 
has  been  attained, 
returns  on  a  30-ft. 
25  per   cent  greater 


maximum  of  670  sq.  yds. 
The  cost  of  paving  alley 
street  was  approximately 
than   the  cost   of   paving 


the  center  of  the  street.     This  was  due  to  the 
necessity  of  shoveling  the  concrete  for  a  dis- 


On  this  job  frost  was  encountered.  The 
prccautionss  taken  were  to  cover  the  green 
concrete  with  a  6-in.  bedding  of  straw,  and 
keep  it  covered  from  48  to  72  hrs.  A  straight- 
edge 22  ft.  in  length  was  used  on  this  work. 
The  street  was  only  24  ft.  wide.  Delays  due 
to  material  were  frequent. 

COST   OF   CONCRETE  ALLEY   PAVING   IN    1912. 

The  specifications  for  this  work  required 
that  wooden  curb  2  ins.  .x  6  ins.  when  ordered 
by  engineer,  should  be  placed  on  each  side  of 
alley.  The  pavement  was  6  ins.  thick,  of  a 
1:2:4  mix,  and  tamped  with  a  knife-edge 
tamper,  until  %  in.  of  mortar  flushes  to  the 
surface;  the  surface  was  then  finished  with  a 
wooden  float  and  either  corrugated  or  swept 
with  a  broom,  depending  upon  grade  of  alley. 
The  expansion  joints  were  placed  every  20  ft. 
and  were  of  creosoted  blocks.  Every  alley 
was  required  to  have  at  least  5  ins.  drop  in 
center.  Fig.  6  shows  a  cross  section  of  a  con- 
crete alley  pavement.  Figs.  7  and  8  are  views 
of  the  work  on  Job  "E"  of  the  alley  paving. 

Method  of  Operation. — The  alleys  were  all 
20  ft.  in  width,  which  made  material  hauling 
rather  difficult  for  wagons,  other  than  those 
of  the  patent  dump  wagon  type.  It  also  made 
conditions  cramped  for  the  material  wheelers, 
since  very  little  space  was  left  in  between  the 
stone  and  the  sand  piles  for  the  barrows.  The 
organization  was  practically  the  same  as  on 
the  street  work,  except  that  fewer  men  were 
used  for  loading.  The  most  economical  or- 
ganization was  found  to  be  si.x  men  on  rock, 
and  two  on  sand.  The  other  men  remained  as 
they  were  in  the  street  organization,  except 
that  the  finisher  had  no  helper.  The  bridge 
used  was  simply  a  stout  3-in.  plank  raised 
above  the  paving  by  means  of  12-in.  blocks  on 
each  side.     In  alleys  with  barns  flanking  each 
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side,  it  became  necessary  to  place  the  blocks 
directly  on  the  concrete.  These  spots  were 
subsequently  brushed  over  and  finished.     The 


The  average  output  was 
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creosoted   blocks   were  placed  by  one  of   the      sq.  yds.     The  labor  cost  of  erecting  2-\n.xS- 
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Fig.    7 — View    of    Job    "E"    Alley    Paving    from    Discharge    End   of   Mixer. 


CONCRETE    .\LLEy    P 
Labor: 


AVI  NO 


Concreting    

Setting  templates 

Finishing  

Watchman    

Watch   t)oy -. . . . 

Foremanship    

I>f'Vf'lopmenl    f-xpfns* 


.Material; 
6"— 1:2:4. 
0.25  bbl.  cement  at. 


-Ni- 


0.075  yd.  sand  at. . . 
0.15  yds.  IH"  stone  at. 
Expansion   block.s   at .  . 
Water   


rrufit 


concrete   spreaders.     The   labor    cost    of   the 
pavement  was  as  follows  : 

LABOR   COST— JOB    'E-    (1,700 


6  men  on  rock 

2  men   on    sand 

1  man   at   skip 

1  man  wheeling  cement... 
1  man  leveling  concrete... 
1  helper   leveling   concrete. 

1  man  tamping   

1  fireman    

1  engineer    

1  bucket    operator    

1  finisher.  12  hrs.  at  25c... 
1  foreman     


SQ.    YDS.) 
Per  Sq.  Yd. 
$13.50     $0.0303 


O.OIOI 
0.0052 
0.0052 
0.0056 
0.0052 
0.O052 
0.0056 
0.0056 
0.0033 
0.0067 
0.0101 


Total     $43.50     S0.09S1 


4.50 
2.25 
2.25 
2.50 
2.25 
2.25 
2.50 
2.50 
1.50 
3.00 
4.50 


in.  curb,  stakes  every  8  ft.,  was  $0.04  per  lin- 
eal foot. 

The  cost  per  cubic  yard  in  alley  work  was 
on   the   basis   of   44.5   sq.   yds.    equalling    74.2 

cu.  yds. 

Per  Cu.  Yd. 


Bidding  price. 


6  men  on  rock $13.50 

men    on    sand 4.50 

man   at   skip 2.25 

man   wheeling  cement 2.25 

men   leveling   concrete 4.7.5 

man   tamping    2.25 

fireman    2.50 

engineer    2.50 

bucket  operator  1.50 

finisher    3.,50 

foreman     4.50 


$0.1819 
0.0606 
0.0303 
0.0303 
0.0641 
0.0303 
0.0337 
0.0337 
0.0202 
0.0404 
0.0606 


Form   2. 

SUMMARY— JOB    -V    f900    SQ.    YDS.). 

Concreting    $007*0 

Foreman    0.0100 

Finishing     0.0065 

Watchman     0.0049 

Development  expense    0.0050 


Total 


.$0.1054 


COXCHETE    STREET    PA^^NG. 


Per  sq.  yd. 


Labor: 

Concreting 

Setting   templates... 

Finishing    

Watchman    

Waterboy    

Foremanship    

Development   expenses 
Asphaltum  filler 


Profit 


Material: 

5"  Base  1:3:5. 
0.16  bbl.  cement  at. 


0.073  yd.  sand  at 

0.13  yd.  IW  stone  at. 


IW  Top— 1:1:1  I 

0.13  bbl.  cement  at — 1. 


0.025  yd.  Vi"  granite  atj 
0.025  yd.  Vi"  granite. 
Expansion  blocks  at 
Asphaltum  filler  at. . 
Water   


Profit 


Bidding  price 


Total  $43.75     $0.5861 

SUMMARY— JOB    "E." 

Per  Sq.  Yd. 

Concreting    *2-5H? 

Foreman     5-5i2i 

Finishing   0.0067 


SUMMARY— JOB  •■<;  ■  11.300  SQ.  TDS.). 

Concreting    $0.0815 

Foreman     O.OIJO 

Finishing   O.OOS* 

Watchman     0.0050 

Development   expense    0.0060 


Total 


$0.1111 


The  wages  and  the  organization  for  alt  of 
these  alley  jobs  were  as  given  for  Job  "E." 
The  grade  of  alleys  "F"  and  "G"  was  prac- 


Fig.  8— View  of     Job  "E"  Alley  Paving  from  Loading  End  of  Mixer. 


Watchman     

Iievelopment    exp"nses 


Form  1. 


Total 


.  0.0019      ticallv  flat,  while  alley  "E"  had  a  10  per  c*nt 
•  »•«"<«      grade  for  3iH)  ft  ,  •  ^         ■  u 

jg  1040  The  machine  was  moved   from  )ob  to  job 
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by  means  of  its  own  power.   Four  men  handled  Division  plates  %x6.x20  ins.,  made  of  sheet 

it:   the  engineer,   the   fireman,   the  bucket  op-  iron,   were  used   for  separating  the  T-ft.   sec- 

erator,  who  did  the  steering,  and  an  extra  man  tions.     The  gang  generally  consisted  of  eight 

to  block  the  wheels  when  going  down  grade.  men  including  the  foreman.     The  average  out- 

On   heavy   grades   it   was   necessary   to   use   a  put  was  200  lin.  ft.  per  day.     The  excavation 

block  and  tackle ;  the  telegraph  poles  and  the  consisted   of    a  trench   15x12   ins.   on   the   av- 

trees  along  the  street  affording  good  anchor-  erage, 

ages.  The  material   used   for  constructing  286   ft. 

COMPARISON   OF  OUTPUT  AND  COST   UNDER   M.\-  of  forms  for  this  curb  was  as  follows: 

CHINE    AND    HAND-MIXING    OPERATIONS.  4,    2"xl2"— 14'. 

By   the   use   of   hand   mixing     the    average  42  2"x6''— 14'. 

yardage   secured   per   man   on  the   street  pave-  200'  l"x4",  for  strapping  the  6"  and  12"  boards 

ment,  including  everybody  in  the  organization,  '°600'  I"x2",  toi  stakes, 

with  the  exception  of  the  watchman,  waterboy,  125'  2"x4",'  for  ties  or  clamps, 

and    sack   boy,    was   -1.31    cu    yds.,   as   against  .j-,^^   j^j^^^   ^^^^   ^^,    ^^^    f^^„,^   ^^.^^ .      Xwo 

3>3  cu.  yds.  secured  by  machme  mixmg.     In-  .  ^        ^    ..     ^^-^            ^,^^^53          jj 

cludmg  only  those  actually  engaged  m  mixmg  '         ^           ,    .     ,    ,          Z.-,,       ,       r- 

and  depositing  concrete  (mixers,  wheelers  and  Labor  Cost  of  Asphaltum  Filler  for  Expan- 

spreaders),  the  average  was  3.04  cu.  yds.  for  -S'O"  /oin/.f.— The  filler  used  was  the  standard 

hand  mixing,  as  against  4.785  cu.  yds.  for  ma-  paving   filler   made   by   the   Standard    Oil    Co. 

chine  mixing.     In  arriving  at  the  machine  fig-  -The  kettle  used  was  of  the  oblong  type    Wood 

ure,  the  three  men  operating  the  machine  were  and  coal  were  both  used  as   fuel.     1  he  open 

included,  since  thev  replace  the  mixers  on  the  expansion    joints    were   cleaned    ot    all   debris 

boards.     In  the  latter  figure,  the  foreman,  the  before    pouring   the   filler.      The   me  ted    filler 

finisher  and  his  helper,  the  form  setter,  and  the  was   carried   in  coal   scuttles   Irom   the  kettle, 

man    trimming    the    sub-grade     were     not    in-  the  carrying  distance  being  never  greater  than 

eluded.  '^^%}^- 

By   the   use   of   hand   mixing,   the   cost   per  Three  men  made  up  a  filler  gang.    One  man 

cubic  yard  on  the  street  pavement  was  $1,075,  attended    to   the   kettle,    while    the   other   two 

including  everybody  in  the  organization,  while  men  chopped  the  asphaltum  and  did  the  pour- 

the  cost  was  only  $0.64  per  cubic  yard,  includ-  '"S-     An  average  of  oOO  Im.  It.  was  poured  in 

ing  only  those  actually  engaged  in  mixing  and  a  day  of  ten  hours.     The  cost  was : 

depositing    the    concrete,     such     as     wheelers,  Unit  Cost. 

loaders,    mixers    and    spreaders.      By    the   use  ^'"-  ^^■ 

of  the  machine,  however,  the  total  cost  amount-  :,  pounds   ................. '.'.  i.iO 

ed   to  $0,748   per   cubic   yard,   while   the  cost,       "  — ;  

which   includes   only   the   wheelers,   spreaders,  ?G.75             $0.0135 

loaders  and  operators,  amounted  to  $0,508  per  Fuel    averaged    about   $0.15    per    100    ft.    of 

cubic  yard.  joint.     One   gallon    of   asphaltum   filled   3   ft. 

This  latter  figure  was  obtained  by  adding  the  of  joint  1x7  ins. 

cost  of   moving  the  machine   forward,   to  the  Jhe  estimate  blanks,  under  the  specifications 

cost   per   cubic   yard   of   placing  the  base   and  stated   in  this  article,   are  shown  in   Forms   1 

the  wearing  surface.  and    2.      The    material    quantities    per    square 

The  cost  per  cubic  yard  for  alley  paving  was  yard   as  stated  in  these  blanks  have  checked 

$0,586,   including  everybody,  and  $0.46  includ-  reasonably  close  in  practice, 

ing  only  those  actually  engaged.  

The  cost   per   cubic   yard   of   loading  mate- 
rials into  barrows  is  shown  by  the  following  Organization  of  a  State  Highway  De- 
table  :                          ■  ,           . 
Loading.  .             Wheeling.  partment. 

Ease.     ^Su?fa«.      Base.  Surfac"c°  Three  papers  on  organizations  for  handling 

Sand     $0.0,51        $0,113        $0.03S        $0,076  highway   work    were   presented   at   the   recent 

1J4  in.  stone. ..  0.120           ...^         0.047           . ...  convention    of    the   .American    Road    Builders' 

(The  Iv^erale  length  of  wheel  wai  about  30  ft"  Association.     The  papers  dealing  with  the  or- 

for  raw  materials.)  ganizations   for  the  highway  work  of  a  town- 

cosT  OF  CONCRETE  CURB  ^hip,   and  of   a  city,   were  given  in  our   Dec. 

The  curb  was  constructed  of  1:3:5  concrete,  18  'ssue.     The  third  paper  dealt   with  the  or- 

18  in.  X  6  in.  X  7-ft.  sections,  placed  on  a  6-in.  ganization    for    a    state    highway    department, 

bed    of   well-tamped   cinders,    and    faced    with  and    is   given    in   abstract   below.      The   paper 

%  in.  of  1-1  mortar.  was   prepared    by   Maj.    W.    W.    Crosby,    for- 

Method  of  Operation.— Iht  curb  was  erected  "lerly  Chief  Engineer  of  the  Maryland  State 

before  the  final  trimming  of  sub-grade.     This  Roads   Commission. 

enabled  the  grader  to  secure  a  more  perfect  The  essentials  for  a  successful  State  High- 
profile  to  the  sub-grade,  as  a  chalk  line  could  way  Department  may  be  said  to  be:  1,  An 
be  stretched  from  curb  to  curb.  established    demand    for    it;    2,    a    proper    or- 

The  forms  used  were  made  of  2-in.  yellow  ganization  of  it;  3,  sufficient  tunds  for  its 
pine  planks  16  ft.  in  length.  These  forms  work ;  4,  a  well  defined  policy ;  0,  an  honest, 
were  staked  every  4  ft.  bv  means  of  stakes  tactful,  capable  head ;  6,  suitable  locations  for 
2  ins.  X  2  ins.  x  4  ft.  The  stakes  were  set  'ts  headquarters  and  branches,  proper  equip- 
opposite  each  other  and  tied  together  with  a  ™ent,  and  loyal  and  skilled  employes;  ., 
wooden  tie  or  clamp.  The  forms  were  set  perfection  in  desigtis  for  its  work  and  efficient 
to  a  taut  cord,  placed  at  the  correct  grade  and  executionof  such  designs;  8,  a  comprehensive 
line.  The  concrete  was  mixed  on  an  SxlO-ft.  system  ol  accounting  from  which  intelligible 
board,  kept  near  enough  to  the  forms  to  en-  P"b  ic  reports  are  regularly  made, 
able  the  concrete  to  be  shoveled  directly  into  ,,.The  subject  of  the  Organization  of  a  State 
them.  At  first,  10  ins.  of  concrete  was  Highway  Department  should  be  viewed  Irom 
placed  and  tamped:  then  the  y2-in.  facing  was  !wo  points-first,  from  the  point  of  estabhsh- 
plastered  onto  the  front  form,  after  which  the  >ng  such  a  department  as  will  most  likely  suc- 
remaining  8  ins.  of  concrete  was  placed  and  '^eed  in  acquiring  for  itsdf  and  for  the  move- 
tamped.  On  top  of  this  concrete  was  placed  ^ent  for  better  roads  sufficient  stability  to  en- 
Va  in.  1:1  mortar.  The  raw  material  was  dis-  dure,  and,  second,  Irom  the  point  of  view, 
tributed  alonp  the  curb  so  as  to  give  a  mini-  f.^ter  such  a  stage  has  been  reached  and  pub- 
mum  haul.    The  labor  cost  was  as  follows :  he  support,  both  moral  and  hnancial,  assured. 

Per  lin   ft  °t    then   increasing   its   efficiency. 
Excavation    !..$o!ois  For  the  stable  upbuilding  of  a  State  High- 
Setting  forms   0.013  way  Department,  the  speaker  believes  a  State 

Con'c*?eUn"'^.!^!"!'!"°..':'."'^^':^ ::::'. :::::::::  0:02!  commission  of  three  is  best.     Five  are  ordi- 

Finishing°  .................................  0.015  narily  unnecessary  and  less  likely   to   form  a 

Foremanship    0.023  facile    and    mobile    unit.      They    are    likely    to 

Removing   forms    .^05  separate  into  five  units  and  not  to  amalgamate 

Total    $0,104  into  one  uniform  and  homogeneous  body,  and 

The  wages  paid  were;                             Per  Hour.  this  lack  of  unity  will  surely  produce  rivalries 

Foreman   40     cts.  and  schisms.     One  commissioner,  on  the  other 

For'm*setter' '".'..'.".'.'.'.'.'.'.'.'.'.'.  .'.'.'.'.'.'.'.'.'.'^     cts'  hand,  is  ordinarily  weak  in  a  number  of  points. 

Laborers   ...'.'.....................'.....'.  .22\'2  cts.  The  selection  of  one  man  with  the  necessary 


tact,  honesty,  executive  ability  and  at  the  same 
time  possessed  of  either  the  proper  engineer- 
ing skill,  or  of  the  recognition  of  his  lack  of 
it,  and  with  the  breadth  to  acknowledge  such 
lack  by  the  employment  of  a  skilled  engineer 
assistant,  is  a  most  difficult  task  to  set  any 
appointing  power.  Further,  with  "but  one 
neck  to  be  lopped,"  a  single-headed  Commis- 
sion is  far  more  susceptible  to  the  tempta- 
tions of  politics  and  to  the  attacks  of  ene- 
mies. The  demands  of  questions  of  policy, 
of  law,  of  administration,  of  execution,  and 
of  engineering  are  too  great  and  diverse  to 
be  satisfactorily  and  permanently  met  by  more 
than  one  man  in  a  thousand  and  the  chances 
for  the  appointment  of  that  man  in  any  case 
are  probably  not  one  in  one  hundred  when  the 
various  intiuenccs  concerning  such  appoint- 
ments, the  salary  likely  to  be  offered,  and  all 
the  other  factors  are  considered.  With  a 
Commission  of  three  properly  selecting  and 
protecting  its  engineer,  the  latter  can  do  the 
public,  his  board,  his  subordinates  and  him- 
self much  more  nearly  actual  justice  than  if 
he  is  obliged  to  act  as  both  commissioner  and 
engineer. 

Under  any  Commission  there  should  be  em- 
ployed a  trained  and  competent  chief  engineer. 
Probably  the  Commission  will  also  need  to 
employ  a  secretary  and  certain  bookkeepers, 
clerks  and  stenographers,  reporting  to  and  un- 
der the  authority  of  the  secretary.  Legal 
counsel  may  be  generally  advisable  and  should 
report  directly  to  the  board  or  its  chairman. 
.A.  right-of-way  agent  may  be  necessary  and 
he  may  report  to  the  counsel  or  to  the  sec- 
retary, as  deemed  advisable.  The  chief  engi- 
neer should  be  the  chief  executive  officer  of 
the  board,  and  he  should  be  given  all  the  au- 
thority necessary  to  make  this  fact  fully  and 
finally  realized.  .'Vs  such  his  responsibility  to 
the  board  would  be  definite  and  the  board 
should  do  nothing  to  muddy  the  waters  of 
this  situation. 

In  such  a  position  as  above  prescribed,  a 
chief  engineer  can  not  only  afford  to  be  per- 
fectly open  and  frank  in  expressing  his  opin- 
ions to  his  board,  but  he  is  encouraged  to  do 
so  to  the  extremes  of  his  ability.  The  board 
may  then  act  more  intelligently.  In  cases 
where  in  their  opinion  the  other  considera- 
tions outweigh  the  engineerinp  ones  and  the 
decision  seems  to  be  against  the  recommenda- 
tions of  the  chief  engineer,  the  latter  feels  his 
relief  from  the  responsibility,  and  his  efforts 
to  properly  carry  out  the  decision  of  the  board 
should,  and  probably  will,  be  more  earnest 
and  effective. 

Under  the  chief  engineer  should  be  two  as- 
sistant engineers  selected  by  him — as  should 
be  all  the  employes  of  the  engineering  depart- 
ment. One  should  be  in  charge  of  the  con- 
struction ;  the  other  of  the  survevin"  and 
planning.  But  the  plans  should  always  go 
up  to  the  chief  engineer  through  the  assistant 
in  charge  of  construction.  The  benefit  of 
criticisms  from  the  workers  in  the  field  will 
then  be  had  before  it  is  too  late  to  make 
changes  without  complications  or  serious  e.x- 
pense  and  many  of  the  routine  difficulties  of 
execution  thus  avoided. 

.•\s  soon  as  the  completed  construction  has 
reached  an  aggregate  to  justify  it,  the  estab- 
lishment of  a  maintenance  division  and  the 
selection  of  an  assistant  engineer  for  its  head 
should  be  had.  Preferably  this  important  step 
should  be  taken  before  it  is  clearly  justified 
rather  than  after. 

The  vast  importance  of  proper  maintenance 
of  roads  is  beginning  at  last  to  be  recognized 
by  the  states.  One  of  the  reasons  at  least 
for  the  better  maintenance  of  European  roads 
is  unquestionably  the  absence,  to  a  great  ex- 
tent from  the  minds  of  those  in  authority  over 
the  roads  there,  of  construction  problems  and 
consequently  the  concentration  there  possible 
on  the  minute,  tedious,  and  recurrent  details 
of  maintenance.  The  proper  solution  of  con- 
struction problems  is  not  only  of  interest  to 
almost  all  but  is  also  generally  accompanied 
by  early  and  shining  rewards.  That  of  the 
maintenance  problems  seldom,  if  ever,  is  quick 
or  spectacular.  Naturally  construction  prob- 
lems attract  while  those  of  maintenance  seem 
drudgery.     Long  persistent  effort  in  little  or- 
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dinary  matters  is  demanded  of  the  mainte- 
nance division.  No  greater  mistake  can,  in 
the  speaker's  opinion,  be  made  than  to  expect 
the  maintenance  to  be  satisfactory  where  the 
engineer  in  charge  of  construction  is  required 
to  look  after  it  also.  This  holds  good  surely 
above  the  point  when  the  maintenance  expen- 
ditures are  up  to  10  per  cent  of  its  construc- 
tion expenditures  annually. 

Under  the  assistant  engineers  (and  perhaps 
more  especially  under  those  in  charge  of  con- 
struction and  of  maintenance),  division  en- 
gineers, resident  engineers  and  inspectors  will 
be  arranged  and  needed  according  to  the  ter- 
ritory to  be  covered  and  the  amount  of  work 
going  on.  Probably  also  facilities  for  testing 
materials  will  have  to  be  provided  and  the 
man  in  charge  of  such  should  report  to  the 
head  of  the  construction  or  maintenance  divi- 
sion according  to  the  amount  of  work  being 
done  for  each  by  him ;  or,  he  may  report  to 
both   under   some   circumstances. 

Under  the  assistant  in  charge  of  the  sur- 
veying and  planning  will  be  needed  one  or 
more  survey  parties,  draftsmen,  calculators, 
etc.,  the  number  of  each  depending  on  circum- 
stances, as  may  readily  be  seen. 

If  the  amount  of  work  to  be  done  annually 
is  large,  scattered  and  complex,  the  chief  en- 
gineer will  also  need  clerical  assistance  in  the 
shape  of  a  chief  clerk  or  secretary,  possibly  a 
purchasing  agent  for  materials  for  force  ac- 
count work,  clerks  and  stenographers.  The 
purchasing  agent  may  report  to  the  assistant 
in  charge  of  construction  or  to  the  chief  en- 
gineer direct,  as  deemed  best.  The  chief  clerk 
should  report  to  the  chief  engineer  directly 
and  the  clerks  and  stenographers  to  the  chief 
clerk. 

The  responsibility  for  the  entire  engineering 
department  resting  clearly  on  the  chief  engi- 
neer, should  be  delegated  by  him  only  as  may 
be  warranted  by  the  exigencies  of  the  situa- 
tion and  when  so  delegated,  this  should  be 
done  so  clearly  and  definitely  that  there  can  be 
no  doubt  nor  failure  in  the  mind  of  anyone 
having  business  with  the  organization  in  un- 
derstanding just  what  authority  the  subordi- 
nates have,  at  least  so  far  as  it  concerns  their 
business.  There  should  be  left  no  opportunity 
for  a  contractor  to  say  that  certain  work  or 
materials  should  be  paid  for  in  full  "because 
the  inspector  or  resident  engineer  saw  it  go 
in,''  nor  should  a  contractor  be  able  to  say 
he  was  referred  from  one  party  to  another 
for  a  decision  on  a  point  and,  unable  to  get 
anything  definite,  he  "had  to  do  the  best  he 
could." 

The  delegation  of  authority,  especially  in  a 
newly  organized  state  highway  department, 
must  be  made  conservatively.  The  commis- 
sion and  its  chief  engineer  may  be  new  to  the 
work  or  to  the  situation  even  if  the  engineer 
had  been  trained  in  similar  work  elsewhere. 
Naturallv  the  public  will  look  to  them  per- 
sonally for  decisions  and  for  locating  respon- 
sibility, and  at  fir^t  surely  demand  their  per- 
sonal physical  presence  in  many  cases.  The 
customary  requirement  for  the  employment  as 
far  as  possible  of  local  men  for  the  subordi- 
nate positions  at  least  will  render  it  advisable 
for  the  chief  engineer  to  take  on  many  bright 
and  otherwise  admirable  youn?  men  except 
that  they  may  be  deficient  in  experience  with 
modern  highway  work. 

The  rapid  progress  in  the  science  underly- 
ing and  the  art  of  such  work  makes  it  diffi- 
cult for  many  beside  the  chief  engineer  to 
keep  up  to  date  in  them  ;  it  is  therefore  nec- 
essary for  him  to  retain,  until  his  subordinates 
becorne  fully  trained  as  regards  the  funda- 
mentals of  their  work  at  least,  sufficient  au- 
thority, in  order  to  secure  the  best  results. 
Further,  the  speaker  has  found  that  far  less 
difificulties  with  contractors  over  points  arising 
in  connection  with  their  work  under  the  speci- 
fications become  serious  when  considered  and 
decided  by  the  chief  engineer  in  person  than 
in  cases  where  such  decisions  are  left  to 
younger  and  more  inexperienced  men.  Tn  fact 
"many  of  these  points  are  never  raised  when 
contractors  know  that  the  chief  engineer  him- 
self will  decide  them  and  can  be  counted  on 
to  abide  fairly  by  the  specifications.  Of 
course,  unless  the  Commission  leaves  the  de- 


cisions provided  by  the  contracts  to  be  made 
by  the  chief  engineer  in  the  hands  of  the  lat- 
ter, and  supports  him  in  such,  those  contract- 
ors or  others  anxious  to  have  their  claims  ar- 
bitrated by  inexperienced  or  prejudiced  par- 
ties may  create,  by  appealing  to  the  Commis- 
sion for  decisions,  an  even  worse  situation 
than  where  the  authority  of  the  chief  engi- 
neer's subordinates  is  not  clearly  defined  or 
too  much  delegation  of  authority  has  been 
rnade  to  them.  But  relief  from  such  a  situa- 
tion is  from  outside  the  remedies  of  organi- 
zation. 

From  the  foregoing  may  be  had  an  explana- 
tion of  the  speaker's  inclination  toward  the 
employment  in  new  organizations  of  inspec- 
tors rather  than  resident  engineers  on  the 
jobs  to  be  done  under  him  as  well  as  for  the 
retention  in  his  own  hands,  while  chief  engi- 
neer, of  perhaps  more  of  his  authority  as  such 
than  in  the  similar  work  of  many  other  or- 
ganizations. 

Aiter  the  final  establishment  of  a  definite 
policy  towards  its  roads  on  the  part  of  a 
state;  after  the  proper  provision  of  funds  for 
the  carrying  out  of  this  policy  for  at  least  a 
reasonably  appreciable  time,  after  the  public 
has  become  accustomed  to  and  a  decent  ma- 
jority has  settled  down  to  the  support  of  such 
a  policy,  and  after  the  employes  in  the  organi- 
zation, who  are  likely  to  perhaps  need  author- 
ity, have  become  properly  grounded  and 
trained  to  support  satisfactorily  certain  re- 
sponsibility, then  a  change  or  development  of 
the  organization  above  outlined  may  be,  and 
generally  is,  desirable  for  the  sake  of  greater 
efficiency  in  the  results  from  expenditures. 

We  may  therefore  now  look  at  the  matter 
of  the  organization  of  a  state  highway  de- 
partment from  the  second  point  suggested  at 
the  outset. 

Efficiency  should  of  course  be  kept  in  mind 
as  desirable  in  the  earlier  consideration,  but 
there  it,  as  may  have  been  hinted  at  least,  was 
not  the  only  object,  and  consequently  in  the 
earlier  days  of  the  work,  the  efficiency  from 
a  purely  financial  standpoint  may  have  been 
obliged  to  retire  at  times  in  favor  of  what 
seemed  to  be  for  the  ultimate  public  good. 

Now  considering  efficiency  alone,  the  speak- 
er believes  that : 

The  Commission  of  three  may  well  give 
way  to  that  of  one,  or  even  in  the  latter  case 
that  a  competent  individual  may  satisfactorily 
fill  such  a  position  as  engineer-commissioner, 
and  the  position  of  chief  engineer,  as  well  as 
the  board  of  commissioners,  be  avoided.  That 
the  position  of  assistant  engineer  in  charge  of 
surveying  and  planning  may  perhaps,  with  the 
central  department  for  his  work,  be  abolished 
and  the  work  better  done  under  the  division 
engineers  assigned  to  sections  of  the  state. 
This,  however,  depends  entirely  upon  local 
conditions  and  no  general  rule  can  be  here 
laid  down  concerning  the  point.  That  it  is 
possible  to  say  the  same  concerning  the  as- 
sistant engineers  respectively  in  charge  of 
construction  and  of  maintenance  as  said  im- 
mediately above,  but  in  such  a  case,  the  neces- 
sity for  avoiding  any  serious  distraction  from 
maintenance  problems  by  those  of  construc- 
tion, should  be  clearly  and  constantly  kept  in 
mind.  That  the  dele,gation  of  more  and  more 
of  the  authority  of  the  chief  engineer  may  be 
advisable  as  the  training  of  the  subordinates 
proceeds  and  the  reliance  on  them  is  war- 
ranted. 

With  these  steps  taken  at  the  proper  time, 
the  expense  for  overhead  charges  should  be 
reduced  without  depreciation  in  the  value  of 
the  physical  results  and  thus  the  efficiency  of 
the  organization  increased.  Inappropriately 
taken  thcv  will  quickly  produce  the  opposite 
results  on  a  large  scale.  The  difference  be- 
tween a  proper  organization  and  an  improper 
one  may  be  only  5  per  cent  of  the  total  ex- 
penditures in  the  work  and  this  difference 
can  be  readilv  offset  many  times  by  the  dif- 
ference in  the  quality  of  the  physical  results, 
the  expenditures  for  which  will  probably 
amount  to  nearly  90  per  cent  of  the  total  ex- 
penditures. 

The  necessity  for  the  jjroper  organization  of 
a  state  highway  department  should  be  recog- 
nized  by  all,  hut  unfortunately  the   instances 


of  such  recognition,  or  at  least  the  evidence 
by  results  of  it,  seem  to  be  in  the  minority. 

The  speaker  hopes  that  the  discussion  here 
of  the  matter,  which  discussion  he  has  only 
attempted  to  stimulate  by  a  brief  outline  of 
some  of  his  views,  may  be  fruitful  in  good 
results. 


Notes  on  Road  and  Street  Work. 

I  ST.M  F    .XRTICLE.) 

Cost   of   Spraying   Street  Trees.— During 

the  fiscal  year  ending  June  30,  1912,  a  total 
of  18,532  street  trees  in  the  District  of  Co- 
lumbia were  sprayed  under  the  direction  of 
the  Siiperintendent  of  Trees  and  Parkings. 
1  wo  high-power  spraying  machines  were  em- 
ployed, and  excellent  results  were  obtained  in 
destroying  leaf  eating  insects.  It  was  neces- 
sary this  year  to  spray  the  elm  trees  but  once, 
this  probably  being  due  to  the  efficient  work 
in  this  line  performed  in  the  previous  year. 
The  average  cost  of  spraying  each  tree  (labor 
and  material)  was  $0.0675.  The  spraying  ma- 
chines were  of  400-gal.  capacity  and  had  a 
10  to  14-HP.,  4-cylinder  special  type  Buffalo 
gasoline  engine.  They  cost  about  $I,3<w  each. 
A  2-in.  Asphalt  Block  Pavement.— .\  2-in. 
asphalt  block  pavement  was  laid  last  year  on 
Maine  .Ave.  in  Washington,  D.  C.  Most  of  the 
pavernent  of  this  type  heretofore  constructed 
in  this  city  had  been  of  a  5-in.  block  on  a 
gravel  base.  The  Maine  Ave.  pavement  was 
laid  on  a  concrete  base,  the  contract  price  be- 
ing $1.65  per  square  yard.  The  specifications 
called  for  a  block  2x5x12  ins.  and  a  1:3:7 
concrete  base.  The  2-in.  blocks  were  laid  on 
this  base  on  a  bed  of  mortar  made  of  1  part 
Portland  cement  and  4  parts  sand  and  at 
least  %  in.  thick.  The  blocks  when  tamped 
in  place  were  securely  embedded  in  the  mor- 
tar. The  pavement  was  then  thoroughly 
grouted  with  a  thin,  easily  flowing  grout  of 
1  part  neat  Portland  cement  and  1  part  fine 
sand. 

Mileage  of  Motor  Vehicles.— Col.  Wm. 
D.  Sohier  of  the  Massachusetts  State  High- 
way Commission,  in  a  paper  presented  at  the 
First  American  Road  Congress  last  year  at 
Richmond,  Va.,  gave  the  following  figures  on 
the  mileage  covered  by  motor  vehicles  in  Mas- 
sachusetts :  The  number  of  automobiles  re- 
gistered in  that  state  in  1911  was  38,677;  in 
addition  5,000  dealers'  cars  were  registered. 
Mr.  Sohier  assumes  that  each  automobile  re- 
gistered for  a  full  year  has  a  mileage  of  5,t'00 
miles ;  that  each  automobile  registered  for 
three  months  has  a  mileage  of  3,0li0  miles,  and 
that  the  five  cars  registered  by  each  dealer 
have  a  mileage  of  10,000  miles  per  year.  On 
this  basis  Mr.  Sohier  figures  that  the  automo- 
biles traveling  over  the  roads  in  Massachusetts 
went  in  one  year  185,806,000  miles.  This  leaves 
out  of  account  the  fact  that  fully  one-third 
of  cars  in  the  state  for  two  or  three  months 
in  the  summer  are'  non-resident  cars.  In 
New  York  State  10l),000  motor  vehicles  were 
licensed  in  1912.  Mr.  Howard  C.  Coffin,  the 
designer  of  automobiles,  estimates  that  the  av- 
erage motor  car  runs  4,000  miles  per  annum. 
This  would  give  a  motor  umI.i,-.-  ,.n  tli.-  \'.-\v 
York  state  roads  of  40  ■  r. 

These  figures,  as  in  the  >. 

do  not  include  the  mileage  of  iioa-re»idcnt 
cars. 

Cost  of  a  Gravel-Clay  Road.— .Vn  experi- 
mental road,  composed  of  a  gravel  h.isc  .ind 
a  clay  top  surface,  was  consfnu-;    '   '  ir 

near  Memphis,  Tex.,  under  the  di-  'r 

U.   S.   Office  of   Public   Roads.  is 

was    done   with    plows,   grader,  ■^■^ 

drag  and  fresno  scrapers.     The  r.  ut 

was  2  ft.,  the  maximum  fill  IMi  ft.  and  .t  6 
per  cent  maximum  grade  was  cut  down  to  3 
per  cent.  The  natural  soil  is  sandy.  The  av- 
erage haul  was  150  ft.  and  the  maximum  haul 
500  ft.  The  distance  from  the  Rravcl  pit  was 
1,100  ft.  Gravel  was  used  for  the  found.ition 
and  was  covered  with  2  ins.  of  clay  f'T  sur- 
facing. The  total  length  graded  to  a  width 
of  30  ft.  was  l,8t)0  ft.  The  road  Was  sur- 
faced 16  ft.  wide  for  the  same  distance, 
the   total   area   surfaced   being  3.2i>ii   sq.   yds. 
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The  bottom  course  of  gravel  was  spread  13 
ins.  in  depth  and  the  top  course  of  clay  2  ins. 
in  depth,  making  a  total  depth  when  com- 
pacted of  12  ins.  The  largest  gravel  was  not 
over  1%  ins.  in  diameter.  The  crown  of  the 
surface  was  made  %  in.  to  the  foot.  The  total 
earth  e.xcavation  was  '490  cu.  yds.,  and  the 
total  amount  of  surfacing  material  was  1,155 
cu.  yds.  The  cost  of  the  road  to  the  com- 
munity was  $561.08 ;  the  cost  per  square  yard, 
$0.17%;  and  the  rate  per  mile,  $1,G5U.  Labor 
cost  $1.50  per  day  and  teams  $3  per  day.  The 
principal  items  of  cost  were  earth  excavation, 
at  $0.16  per  cubic  yard,  $77.35 ;  foreman, 
$27.50;  plowing  and  loading  the  surfacing  ma- 
terial, $230.88 ;  teaming  from  the  gravel  pit 
to  the  road,  $201-75;  and  spreading,  $23.60. 

Sand-Stravir-Clover  Road  in  Minnesota. — 
In  1908  the  Mimiesota  State  Hi.gh  Commis-- 
sion  constructed  an  experimental  mile  of  road 
in  Sherburne  County.  The  road  consisted  en- 
tirely of  light  sand  which  drifted  easily  in 
high  winds,  and  made  the  road  almost  im- 
passable for  heavy  loads  except  in  wet  weather. 
The  work  consisted  in  plowing  up  the  entire 
width  of  the  road  except  a  strip  3  ft.  wide  at 
each  side  adjoining  the  road  limits.  A  strip 
20  ft.  wide  through  the  center  was  devoted 
to  road  purposes  and  the  balance  of  the  60  ft. 
was  planted  with  yellow  and  white  clover  mi.xed 
with  rye.  The  surface  of  the  roadway  proper 
was  then  covered  with  rye  straw  about  3  ins. 
in  depth,  spread  uniformly  over  it  and  in  the 
work  of  maintenance  continually  raked  into 
the  ruts.  The  clover  was  to  be  cut  two  or 
three  times  each  year  and  raked  over  into 
the  roadway.  The  idea  of  the  experiment  was 
that  the  introduction  of  the  clover  with  the 
sand  would  in  time  so  change  the  character 
of  the  soil  that  it  might  be  w'orked  success- 
fully with  ordinary  road  machinery.  In  the 
report  of  the  Commission  covering  the  year 
1911,  it  is  stated  that  the  results  expected  from 
this  experiment  have  so  far  been  realized  and 
have  proved  very  satisfactory.  The  report 
states  that  "it  is  believed  that  a  continuance 
of  this  treatment  for  a  few  years  will  result 
in  so  changing  the  character  of  the  soil  by  the 
introduction  of  this  vegetable  matter  as  to 
make  it  easily  worked  by  ordinary  road  ma- 
chinery." .Another  experimental  road  con- 
structed in  1908  by  the  Commission  consisted 
in  the  application  of  sawdust  to  a  sand  road, 
with  a  view  to  changing  the  character  of  the 
soil  in  the  same  manner  as  in  the  other  ex- 
perimental road.  This  road  was  in  Isanti 
County.  The  roadway,  25  ft.  in  width,  was 
uniformly  graded  and  a  strip  about  15  ft.  in 
width  covered  with  sawdust  from  mi.xed  tim- 
ber to  a  depth  of  4  ins.  to  5  ins.  This  road 
has  not  yet  developed  such  satisfactory  results 
as  the  sand-straw-clover  road.  However,  the 
application  of  sawdust  will  be  continued  for 
a  few  years  more.  About  $25  per  mile  per 
year  has  been  expended  on  these  two  roads 
for  maintenance. 

Earth  Road  Maintenance  by  Patrol  Sys- 
tem.— An  experiment  to  determine  the  fea- 
sibility of  the  patrol  system  in  the  maintenance 
of  earth  roads  was  made  by  the  U.  S. 
Office  of  Public  Roads  during  the  fiscal  year 
ending  June  30,  1912.  The  experiment  was 
conducted  on  eight  miles  of  earth  road  in  the 
•Arlington  and  Jefferson  Road  Districts  of 
Alexandria  County,  Va.  The  maintenance  was 
commenced  on  Dec.  17,  1911,  and  continued 
during  the  remainder  of  the  fiscal  year.  Be- 
fore the  maintenance  was  undertaken  the  coun- 
ty repaired  the  road  and  put  it  in  good  shape. 
The  repairs  consisted  in  shaping  parts  of  the 
road  with  a  scraping  grader,  clearing  and 
widening  the  ditches  and  clearing  culverts,  and 
applying  gravel  to  a  section  of  the  road.  The 
cost  of  the  repairs  was  $700.  On  the  eight 
miles  of  road  there  are  four  bridges,  19  cul- 
verts, 54  ditch  pipes  under  driveways,  59  in- 
tersecting roads  with  drain  pipes.  42  intersect- 
ing roads  without  pipe  drains  and  10  small 
wooden  bridges  across  the  gutter.  The  en- 
tire eight  miles  of  road  is  well  traveled  and 
there  is  considerable  heavy  teaming  over  parts 
of  it.  A  portion  of  the  road  is  also  used  by 
U.  S.  Cavalry.  There  is  also  considerable 
automobile  traffic  on  some  portions.  A  traffic 
census   for  three  days   in   March   on  one  sec- 


tion of  the  road  shows  the  following;  Loaded 
1-horse  wagons,  15 ;  unloaded  1-horse  wagons, 
58;  loaded  2-horse  wagons,  38;  unloaded  2- 
horse  wagons,  49 ;  loaded  4-horse  wagons,  9 ; 
unloaded  4-horse  wagons,  4 ;  saddle  horses,  96, 
and  motor  runabouts,  1.  The  patrolman  was 
employed  to  furnish  a  horse,  cart  and  small 
tools.  He  was  supplied  with  a  plank  road 
drag  and  required  to  furnish  two  horses  to 
drag  the  road  whenever  it  was  in  suitable  con- 
dition for  dragging,  usually  following  each 
rain.  He  was  paid  $60  per  month  and  $1  per 
day  e.xtra  whenever  he  used  two  horses  to 
drag  the  road.  His  presence  was  required 
on  the  road  from  8  a.  m.  to  4  ;30  p.  m.,  with 
30  minutes  allowed  for  lunch.  The  work  ac- 
complished by  the  patrolman  on  the  eight 
miles  of  road  is  indicated  in  Table  I. 
The  average  cost  of  dragging  has  been  $16.11 
per  mile  for  6.5  months,  w-hich  is  at  the  rate 
of  $29.74  a  mile  for  the  first  year  of  24  com- 
plete draggings,  or  appro.ximately  $1.25  per 
mile  for  each  dragging  of  three  round  trips. 
The  item  of  $169.88  for  repairing,  clearing  and 
improving  ditches  and  underdrains  was  large, 
because  it  was  found  necessary  as  the  year 
progressed  to  rebuild  portions  of  the  gutters 
and  ditches  entirely.  The  following  points  are 
clearly  demonstrated  by  the  experiment  on  the 
eight  miles  of  earth  road  in  question :  (a) 
The  use  of  the  road  drag  has  greatly  improved 
the  daily  condition  of  the  road  and  rendered 
it  smooth  and  comfortable  for  travel  for  a 
greatly  increased  number  of  days  in  bad 
weather;  (b)  a  width  of  earth  road  in  excess 
of  24  ft.  is  unnecessarily  expensive  to  main- 
tain ;  (c)  the  presence  of  the  patrolman  dur- 
ing storms  and  immediately  after  saves  con- 
siderable expense  for  repairs  due  to  the  wash 
of  surface  water;  (d)  the  existence  of  poorly 
drained  private  driveways  and  intersecting 
roads  is  a  constant  expense  for  maintenance ; 
(e)  the  use  of  small  tiles  for  ditch  drains 
and  the  building  of  wooden  bridges  over  gut- 
ters at  driveways  is  a  serious  obstacle  to  prop- 
er drainage.  Small  pipe  is  usually  laid  at  in- 
sufficient depth  and  becomes  broken  and 
clogged.  It  would  appear  that  paved  gutters 
at  driveways  would  not  be  unduly  expensive 
in  the  long  run  and  would  certainly  provide 
better  surface  drainage;  (f)  it  will  not  be 
economical  to  employ  a  patrolman  during  the 
winter  months  unless  his  time  can  be  used  to 
advantage  in  clearing  brush  and  rubbish  from 
the  right  of  way,  but  a  man  should  be  con- 
stantly in  charge  of  every  mile  of  road  to  in- 
spect it  during  storms  and  free  the  ditches ; 
(g)  the  presence  of  old  cobblestones  and  large, 
poorly  consolidated  gravel  is  a  serious  impedi- 
ment to  the  use  of  the  road  drag;  stones  must 
be  removed  from  the  road  before  dragging 
can  be  successful;  and  (h)  there  is  ample 
work  for  one  man  continuously  during  8  or 
9  months  of  the  year,  and  there  is  no  difficulty 
in  combining  road-patrol  work  with  the  drag- 
ging of  earth  roads.  It  is  expected  to  continue 
this  experiment  during  the  fiscal  year  191.3, 
and  according  to  the  last  annual  report  of  the 
Director  of  the  U.  S.  Office  of  Public  Roads, 
the  indications  are  that  the  entire  eight  miles 


of   road   w-ill   show   remarkable   improvements 
under  the  systematic  work  of  the  patrolman. 


New   Method  of   Galvanizing   Iron.— The 

following  report  as  to  a  new  method  of  gal- 
vanizing iron  appeared  in  the  Frankfurter 
Zeitung:  "In  order  to  protect  iron  objects 
from  rust,  it  is  customary  to  coat  them  with 
zinc  either  electrolytically  or  by  plunging  thera 
in  a  bath  of  melted  zinc  after  careful  cleansing. 
The  disadvantage  of  these  methods  is  that  a 
real  fusion  of  the  two  metals  is  not  obtained. 
.•\s  a  result  the  zinc  coating  is  likely  to  be 
attacked  by  the  atmosphere.  This  may  be 
avoided  by  a  recently  patented  process  which 
consists  in  so  preparing  the  iron  that  the  zinc 
gets  into  its  pores.  After  steeping  in  sul- 
phuric acid  the  iron  is  placed  in  a  solution 
of  mercury  chloride  and  then  heated,  result- 
ing in  decomposition  of  the  mercury  chloride 
and  precipitation  of  metallic  mercury,  which 
forms  an  amalgam  with  the  iron  on  the  sur- 
face. The  iron  is  then  plunged  into  a  zinc 
bath  heated  to  500  degrees,  where  it  remains 
three  minutes.  Iron  galvanized  by  this  proc- 
ess shows  unusually  strong  adhesion  of  coat- 
ing to  metal.  Microscopic  investigation  shows 
that  the  zinc  penetrates  into  the  pores  of  the 
iron,  and  in  case  a  portion  of  the  coating  is 
worn  or  broken  oflf,  the  iron  does  not  rust 
owing  to  the  presence  of  sufficient  zinc  in 
the  pores. 


Water  Power  Development  in  Russia. — 
A  Brussels  banking  house  has  purchased  the 
Rauchiali  water  falls  on  the  River  Vuoxen, 
Russia,  which  will  yield  about  48,469  hp.  The 
power  will  be  sold  in  St.  Petersburg.  This 
company  is  said  to  be  negotiating  also  for  the 
purchase  of  the  Vallinkoski  Falls,  on  the  same 
river,  which  will  yield  44,398  effective  horse- 
power. 


Sanitation  at  Guayaquil. — The  city  of 
Guayaquil,  Fcuador.  is  to  be  cleaned  up  and 
placed  in  a  sanitary  condition  by  the  time  the 
Panama  Canal  is  opened  for  commerce.  The 
government  of  Ecuador  has  requested  that  the 
sanitary  experts  of  the  Panama  Canal  be  sent  to 
Guayaquil  to  make  a  preliminary  estimate  of 
the  amount  of  money  and  work  necessary  to 
accomplish  this  object.  The  city  has  been  in- 
fected with  yellow  fever  and  lately  bubonic 
plague  has  appeared.  Its  sanitation  is  of  great 
importance  at  this  time,  because  shipping  of 
the  entire  world  will  come  into  contact  with 
that  of  Ecuador  when  the  canal  is  opened. 
In  compliance  with  the  request.  Colonel  Gor- 
gas  and  others  have  been  sent  to  Guayaquil 
to  investigate  conditions. 


Water  Works  for  Iloilo,  P.  I. — Plans  are 
being  made  by  the  municipality  of  Iloilo,  Phil- 
iopine  Islands,  for  the  construction  of  a  water 
works  system  at  an  estimated  cost  of  $750,000 
(gold). 


TABLE  I,— WORK  OF  ROAD  PATROLMAN  ON  EIGHT  MILES  OF  EARTH  ROAD  IX  ALEXAN- 
DRIA COUNTY.  VA. 
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The  Design  and  Construction  of  a  600,- 
000-Gal.  Reinforced  Concrete  Ele- 
vated Water  Tank  at  Berlin, 
Ontario. 

(Staff  Article.) 
Although  elevated  water  tanks  were  the  first 
important  reinforced  concrete  structures  built 
in  Europe,  and  although  there  are  some  rail- 


Fig.  1 — View  of  600,000-gal.   Elevated   Water 
Tanl<,     of     Reinforced     Concrete,     Sup- 
ported  on  a   Cylindrical   Shell. 

road  tanks  made  of  this  material  still  in  ex- 
istence which  were  built  over  50  years  ago, 
the  construction  of  large  elevated  water  tanks 
for  municipal  use  is  still  something  of  a  nov- 
elty in  this  country. 

The  capacities  and  heights  of  elevated  tanks 
are  increasing  each  year.  With  increase  in 
size,  economical  design  of  the  bottom  and 
supports  of  elevated  concrete  tanks  becomes 
highly  important,  since  the  cost  of  these  parts 
of  such  structures  is  by  far  the  greatest  item 
of  expense  in  building  a  tank  of  this  char- 
acter. The  ordinary  girder  and  slab  construc- 
tion for  the  bottom  of  large  tanks  is  a  very 
expensive  feature  in  concrete  tank  construc- 
tion. Loads  of  from  1,000  to  3,000  lbs.  per 
sq.  ft.  require  very  heavy  beams  and  slabs  and 
a  great  many  supports.  There  is  no  more 
ideal  design  for  tank  bottoms  than  the  dome 
and  frustum  shape  bottom  as  shown  in  the  il- 
lustrations here  given. 

Concrete,  being  an  idea!  building  material 
for  compression,  is  strained  to  its  best  ad- 
vantage in  this  type.  The  inner  dome  is  under 
compression  in  every  direction,  and  the  frus- 
tum or  outer  dome  is  in  compression  in  one 
direction  and  in  tension   from   water  pressure 


in  the  other  direction.  At  the  junciion  ui  ilic 
inverted  dome  and  the  inner  dome,  the  thrust 
from  these  two  domes  may  be  balanced  by 
the  adoption  of  proper  inclinations  and  sizes 
of  the  domes,  or  there  may  exist  a  tension  in 
the  ring  by  the  thrust  of  the  inner  dome  being 
greater  than  the  thrust  of  the  outer  dome,  or 
there  may  exist  a  compression  caused  by  the 
thrust  of  the  outer  dome  being  greater  than 
that  of  the  inner  dome.  In  most  cases 
there  is  at  this  region  a  very  massive 
ring  of  concrete  to  take  care  of  ex'ent- 
ual  changing  conditions,  for  the  tank 
empty,  for  the  tank  half  full,  or  for  the 
tank  filled  to  its  top.  This  ring  may  be  sup- 
ported by  four  or  more  columns  according  to 
the  size  of  the  tank,  in  which  case  the  ring 
must  serve  also  as  a  girder  and  must  be  de- 
signed accordingly.  On  acfount  of  the  com- 
paratively small  spans  and  great  loads,  these 
girders  are  designed  mostly  for  shear  and  less 
for  bending  and  it  thereby  lends  itself  readily 
to  architectural  treatment,  as  the  rational  form 
of  such  a  girder  is  really  an  arch  on  top  of  the 
support.  Where  only  four  columns  are  used, 
this  girder  is  subjected  to  a  considerable  tor- 
sional moment  and  must  be  designed  accord- 
ingly. 

Another  way  of  supporting  the  ring  at  the 
junction  of  the  two  domes,  is  to  support  it  on 
a  shell  of  concrete,  or  as  it  is  preferred  in 
Europe,  of  brick  or  stone.  If  the  shell  is 
built  of  brick  or  stone,  it  is  rarely  made  less 
than  18  to  24  ins.  thick,  and  although  offering 
opportunity  for  elegant  architectural  treat- 
ment, it  is  very  much  more  expensive  than  re- 
inforced concrete  shells  which  can  be  made 
very  much  thinner. 

.\  reinforced  concrete  elevated  water  tower 
and  tank  of  the  first  kind  was  designed  and 
built  by  L.  J.  Mensch,  of  Chicago,  for  the 
Chicago  City  Railway  about  a  year  ago.  This 
tank  has  a  capacity  of  100,000  gals,  below  the 
level  of  the  overflow  pipe.  The  tank  is  sup- 
ported by  a  concrete  tower  with  four  inclined 
legs.  The  tower  is  75  ft.  high  and  is  divided 
into  three  equal  panels.  The  design  and  con- 
struction of  this  tank  were  fully  described  in 
an  article  in  Engineeri.nc  .\nd  Contracting  of 
May  22,  1S)12.  The  computations  upon  which 
the  design  was  based  also  were  presented  in 
detail. 

A  very  much  larger  tank  of  the  second  type 
was  recently  designed  and  built  by  Mr.  Mensch 
for  the  city  of  Berlin,  Ontario.  The  construc- 
tion of  this  tank  was  begun  in  .\ugust  and 
completed  in  November  of  this  year.  The 
tank  has  a  capacity  of  000,000  U.  S.  gals.  .-X 
view  of  the  completed  structure  is  shown  in 
Fig.  1.  The  details  of  design  of  the  tank  are 
shown  in   Figs.  2  and  3. 

.■\s  will  be  seen  from  Fig.  2  the  tank  is  sup- 
ported by  a  reinforced  concrete  shell  75  ft. 
11  ins.  high  and  12  ins.  thick.  This  supporting 
shell  rests  upon  a  circular  beveled  ring  founda- 
tion 13  ft.  wide  on  its  base  and  18  ins.  wide  on 
its  upper  face.  The  two  main  parts  of  the 
tank  bottom  are  referred  to  as  the  inner  and 
outer  domes.  The  inner  dome  is  a  portion  of 
the  surface  of  a  spliere  of  27  ft.  radius.  The 
outer  dome  is  the  frustum  of  a  right  circular 
cone.  The  inner  and  outer  domes  intersect  at 
the  top  of  the  supporting  cylindrical  shell.  The 
tank  proper  is  50  ft.  in  inside  diameter.  The 
depth  of  water  in  the  tank  when  full  is  39  ft.. 
measured  from  the  median  plane  of  the  base  to 
the  elevation  of  the  overflow.  The  tank  shell 
is  a  cylinder  41  ft.  high  with  12-in.  walls. 
The  roof  is  a  portion  of  a  spherical  surface 
4  ins.  thick.  The  total  height  of  the  structure 
from  the  top  of  the  foundation  ring  to  tlic 
top  of  the  roof  is  127  ft.  4  ins. 

The  supporting  shell  is  made  ineidentall.v 
to  house  a  booster  pumping  unit  composed  of 
a  turbine  pump  direct  connected  to  an  electric 
motor.  This  pump  is  held  in  reserve  for  use 
in  case  of  very  heavy  water  consumption 
when  the  pressure  on  the  mains  produced  by 
the  head  of  water  in  the  lank  may  become  in- 


sumcK-iu  HI  tile  higiirr  zijncs  'ji  t  -ion 

system.     This  pump  is  placed  iii  by 

automatic  electric  control  fr- nt. 

In  addition  to  the  pumping  mg 

shell  houses  the  regulating  .jn- 

trols  the  admission  of  water  to  the  tank. 

The  lower  shell  is  provided  with  a  door  and 
several  windows.  The  ladder  to  the  tank  rises  ' 
from  the  floor  of  the  pump  room  and  ex- 
tends, inside  the  supporting  ■  "  -  ,.„ 
ing  2  ft.  0  ins.  by  5  ft.,  wi  h. 
shell  just  below  the  tank  bu-,:  .  .,  :1k 
shell  at  thelevel  of  the  bottom  oi  this  open- 
ing there  is  a  platform  2  ft.  tj  ins.  by  7  ft.. 
which  is  supported  on  brackets  from  the  shell. 
.•\n  outside  ladder  extends  fmm  this  p!,itforni 
to  a  manhole  opening  in  tin                            .nk 

The  inner  dome  varies  iii  H 

ins.  to  8  ins.    The  outer  d  •  12 

ins.  to  10  ins.     A  large  sc  .ng 

of  the  intersection  of  the  tu  xn 

herewith  in  Fig.  3.     These  two  so 

proportioned  that  their  thrusts  u-  ce 

.•\t  the  junction  of  the  outer  dome  and  shell 
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Fig.   ^ — Scction.ii    Elevation   of     New    Rein- 
forced   Concrete    Wafer    Tank    for 
Berlin.   Ontario. 
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and  the  concrete  there  was  provided  a  section 
of  concrete  at  this  junction  of  18  ins.  by  30  ins. 
The  reinforcing  of  the  tank  consisted  of 
%-in.  and  %-in.  square  bars  of  high  carbon 
steel.  They  are  placed  in  two  separate  layers 
where  the  spacing  is  less  than  4  ins.  At  the 
junction  of  the  two  domes,  a  great  excess  of 
concrete  was  provided  to  take  care  of  the 
thrust  of  the  outer  dome  while  the  tank  was 
empty  or  partially  full.  The  reinforcing  of 
the  inner  dome  consists  of  ^-in.  rods  placed 
on  6  to  8-in,  centers.  These  rods  were  pro- 
vided to  take  care  of  stresses,  due  to  the 
elastic  deformation ;  otherwise  the  dome  is 
stressed  in  both  directions  in  compression  only, 
and  would  not  require  any  reinforcing. 

CONSTRUCTION. 

A  mixture  of  concrete  of  1:1:2,- or  slightly 
richer,  was  used  in  all  portions  of  the  tank 
in  direct  contact  with  the  water.  .Ml  other 
concrete  consisted  of  a  mixture  of  1:2:4.     The 


forms  were  supported  on  4-in.  by  4-in.  up- 
rights about  8  ft.  center  to  center.  As  they 
were  44  ft.  long  they  were  braced  in  two  direc- 
tions every  10  ft. 

The  concrete  plant  consisted  of  a  Chain  Belt 
mi.xer  placed  near  the  center  of  the  tank, 
which  discharged  the  concrete  into  a  hoisting 
bucket.  The  bucket  ran  inside  of  a  wooden 
tower  which  was  built  of  four  4-in.  by  6-in. 
uprights  suitably  braced  and  140  ft.  high. 
It  was  raised  by  means  of  a  hoisting  engine 
placed  about  50  ft.  from  the  center  of  the 
tank  and  outside  of  the  structure.  The  hoist- 
ing bucket  discharged  the  concrete  into  a  hop- 
per which  was  also  placed  inside  of  the  hoist- 
ing tower  and  from  here  was  spouted  through 
a  system  of  pipes  and  flexible  spouts  into 
place.  The  hoisting  tower  placed  in  the  center 
necessitated  an  opening  in  the  bottom  and  the 
roof  of  the  tank.  These  openings  were  closed 
and  concreted  after  the  rest  of  the  structure 
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Fig.    3 — Detail    of     Concrete     Reinforcement      at    Intersections    of    Outer    Dome,    with 

Inner   Dome  and   Tank   Wall. 


lower  shell  was  built  by  means  of  wooden 
forms  6  ft.  deep  which  were  suspended  from 
1-in.  rods  imbedded  in  the  concrete  and  8  ft. 
apart.  These  1-in.  rods  served  as  a  support 
for  a  hollow  screw,  the  turning  of  which 
moved  the  forms  up.  It  was  found,  however, 
that  not  more  than  4  to  6  ft.  could  be  con- 
creted in  any  day. 

The  forms  for  the  inner  dome  and  outer 
dome  were  supported  on  6-in.  by  6-in.  Norway 
pine  posts  about  10  ft.  center  to  center.  The 
forms  for  the  concrete  tank  were  built  of  20 
sections  3  ft.  1  in.  high  and  8  ft.  long.  The 
outside  forms  were  kept  from  spreading  by 
common  tank  hoops.  Two  sets  of  these  forms 
were  used,  one  on  top  of  the  other,  so  that 
one  form  always  served  to  support  the  ne.xt 
while  being  set  up. 

In  order  to  prevent  a  leak  at  the  junction 
of  two  day's  work,  due  to  careless  removal  of 
laitance  or  insufficient  tamping  of  the  new 
concrete,  a  dam  or  sheet  steel  6  ins.  wide  and 
No.  28  gage  was  imbedded  3  ins.  in  the  con- 
crete at  the  end  of  each  day's  work.  These 
dams  came  in  lengths  of  82  ft.,  which  is  one- 
half  the  circumference  of  the  tank.    The  roof 


was  finished.  The  contract  cost  of  the  tank 
was  $23,500. 

In  the  opinion  of  Mr.  Mensch,  designer  and 
builder  of  this  tank,  there  are  two  reasons  for 
the  comparatively  rare  use  of  concrete  for  ele- 
vated tanks,  namely : 

First,  because  of  the  inexperience  of  engi- 
neers and  contractors  in  designing  and  build- 
ing an  absolute  water-tight  structure  of  con- 
crete. In  a  reservoir,  which  is  placed  on  the 
ground,  wet  spots  in  the  walls  or  even  slight 
leaks  are  not  very  objectionable,  while  in  ele- 
vated structures  they  are  sources  of  danger 
Trom  frost  and  decidedly  unsightly.  While  wet 
spots  and  slight  leaks  are  often  overlooked  in 
wooden  and  steel  tanks,  they  are  sources  of 
anxiety  in  concrete  tanks. 

Second,  because  the  cost  of  a  concrete  struc- 
ture of  this  character  is,  as  a  rule,  consider- 
ably higher  than  that  of  a  steel  structure. 

Elevated  concrete  tanks  possess  some  points 
of  advantage,  however,  over  steel  tanks.  .An 
important  advantage  of  concrete  tanks  for 
service  in  northern  climates  is  that  their  thick 
walls  prevent,  to  a  considerable  extent,  the 
formation  of  ice  within  the  tank.     Under  un- 


favorable conditions  of  weather  and  protection 
from  freezing  ice  formed  within  large  tanks 
sometimes  attains  a  thickness  of  5  ft.  or  more. 
Other  points  of  advantage  of  concrete  tanks 
are  that  they  do  not  require  painting,  and 
that  from  the  nature  of  the  construction  ma- 
terial employed  ornamental  effects  are  readily 
available   for  slight  additional  cost. 

The  tank  herein  described  was  built  as  one 
part  of  the  extensive  improvements  to  the 
water  works  system  of  Berlin,  which  have  been 
made  during  the  past  year.  Messrs.  Bowman 
and  Connor,  Consulting  Engineers,  of  Berlin 
and  Toronto,  planned  these  improvements, 
with  the  exception  of  the  water  tank.  The 
design  of  the  tank  was  checked  by  Mr. 
Connor. 


Some  Features  of  Concrete  Sewer  De- 
sign and  Construction  in  Port- 
land, Ore. 

Since  1909  all  sewers  in  Portland  of  over 
24  ins.  in  diameter  have  been  built  of  either 
reinforced  or  plain  monolithic  concrete,  or  of 
reinforced  concrete  pipe.  On  grades  with  con- 
siderable velocity  it  is  the  practice  to  line  the 
bottom  quadrant  with  either  stone  blocks  or 
vitrified  brick,  or  in  some  cases  with  vitrified 
terra  cotta.  For  diameters  up  to  48  ins.  the 
use  of  pipe  sections,  which  are  made  on  the 
ground  and  afterwards  lowered  into  the  trench 
and  connected,  seems  well  adapted  to  Portland 
conditions.  A  brief  description  of  the  most 
important  sewers  now  under  construction  is 
here  abstracted  from  a  paper  presented  by  Mr. 
T.  M.  Hurlburt,  City  Engineer,  before  the 
Oregon  Society  of  Engineers,  and  as  published 
in  the  Journal  of  the  Association  of  Engineer- 
ing Societies. 

East  Slark  Street  Trunk  Sewers. — Trunk 
sewer  No.  1  drains  an  area  of  2,300  acres. 
The  grades  for  this  sewer  vary  from  1.6  per 
cent  to  1.9  per  cent,  and,  on  account  of  high 
velocity  of  flow,  a  type  of  sewer  with  a  flat 
invert  was  adopted  in  order  to  reduce  abrasion. 
For  invert  lining  basaltic  stone  blocks  were 
used,  as  our  experience  has  been  that  they  give 
the  most  satisfactory  service  on  steep  grades. 
The  calculated  velocity  of  flow  in  this  sewer 
is  18  ft.  per  second. 

In  designing  the  sewer  it  was  made  large 
enough  to  carry  a  storm  water  run-off  of  0.22" 
cu.  ft.  per  second  per  acre,  which  is  consid- 
ered ample  for  the  gravelly  nature  of  the  soil, 
and  the  moderate  fall  from  the  outer  limits  of 
the  district.  This  sewer  is  6  ft.  by  5  ft.  11% 
ins.  in  size. 

East  Stark  Street  Trunk  Sewer  No.  2  is  of 
the  same  type  as  No.  1,  but  is  on  a  grade  of 
only  0.5  per  cent.  Reinforced  concrete  is  used 
in  constructing  the  sewer,  the  invert  being 
lined  with  vitrified  brick.  The  sewer  was 
designed  to  carry  500  cu.  ft.  per  second,  which 
is  the  same  capacity  as  No.  1.  The  sewer  is 
7  ft.  6  ins.  by  7  ft.  2  ins.  in  size. 

Sulln-aii  Gulck  Trunk  Sewers. — Sullivan 
Gulch  Trunk  Sewer  is  being  constructed  un- 
der two  separate  contracts.  The  first  section 
is  from  Willamette  River  to  East  15th  street, 
the  second  from  East  15th  street  to  East  33rd 
street. 

The  Sullivan  Gulch  Sewer  drains  a  district 
having  an  area  of  1,800  acres.  The  grades 
vary  from  1  per  cent  to  1.33  per  cent.  The 
sewer  was  designed  to  carry  0.23  cu.  ft.  per 
second  per  acre,  or  415  cu.  ft.  per  second.  Re- 
inforced concrete  is  used  in  constructing  the 
sewer  except  in  tunnel,  where  plain  concrete 
is  used,  stone  blocks  being  used  to  line  the 
invert.  The  calculated  velocity  of  flow  is 
14  ft.  per  second. 

East  33rd  street  extension  of  Sullivan  Gulch 
Sewer  is  the  north  branch  of  Sullivan  Gulch 
Sewer.  It  drains  an  area  of  600  acres,  .^.t  the 
junction  with  the  main  sewer  at  East  33rd 
street,  the  sewer  was  desi.gned  to  carry  0.33 
cu.  ft.  per  second  per  acre,  or  200  cu.  ft.  per 
second.  Reinforced  concrete  pipe  is  used  in 
construction,  varying  in  size  from  27  ins.  to 
66  ins.  Where  the  calculated  velocity  of  flow 
does  not  exceed  12  ft.  per  second  no  lining  is 
used  on  the  invert  of  the  sewer,  as  the  hard, 
dense  material  obtained  in  the  manufacture  of 
the  pipe  is  capable  of  resisting  the  abrasion. 
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The  pipe  is  cast  in  4-ft.  lengths  reinforced 
with  wire  mesh.  They  are  kept  moist  for  six 
days  after  the  forms  are  removed,  and  they 
set  hard  enough  in  14  days  to  be  lowered  into 
the  trench.  The  large  sizes  of  pipe,  say  42  ins. 
and  over,  require  a  timber  foundation  to  ob- 
tain a  true  grade  line,  as  the  weight  of  the 
pipe  causes  them  to  settle  Vi  in.  to  V2  in.  when 
they  are  placed  directly  on  the  earth  founda- 
tion. Sixty-six  inch  reinforced  pipe  is  being 
laid  in  the  tunnel  in  East  33d  Street  These 
pipes  are  cast  in  4-ft.  lengths  and  weigh  6,400 
lbs.  They  are  lowered  in  the  shaft  by  engine 
hoists  and  carried  to  their  place  in  the  tunnel 
by  an  overhead  carriage  running  on  an  I-beam 
attached  to  the  caps.  A  crew  of  men  will,  on 
an  average  in  one  day  of  nine  hours,  lay  four 
lengths,  grout  the  joints  and  thoroughly  tamp 
the  backfill.  Enough  of  the  tunnel  excavation 
is  left  in  place  to  be  used  in  backfilling  over 
the  pipe. 

Insley  Avenue  Trunk  Sewer.— InsUy  Avenue 
Trunk  Sewer  drains  1,800  acres  in  the  south- 
east portion  of  the  city.  The  flow  in  the  trunk 
sewer  will  be  in  the  opposite  direction  to  nat- 
ural drainage  of  country,  so  that  a  grade  of  0.2 
per  cent  was  necessary.  On  this  portion  of  the 
trunk  sewer  a  reinforced  concrete  section  was 
used,  the  invert  being  lined  with  cement  mor- 
tar plaster.  The  outlet  toward  the  river  is  a 
6-ft.  circular  sewer,  the  invert  being  lined  with 
stone  blocks.  The  portion  of  this  sewer  in  a 
tunnel  of  1,200  ft.  in  length  is  of  plain  con- 
crete, the  remainder  being  reinforced  concrete. 
Canyon  Road  Sewer. — The  Canyon  Road 
Sewer  drains  an  area  of  1,000  acres.  The  sew- 
er is  of  reinforced  concrete  construction,  the 
invert  being  lined  with  stone  blocks.  The 
grades  vary  from  4  per  cent  to  14  per  cent. 
In  designing  the  sewer  it  was  made  large 
enough  to  carry  a  storm-water  run-ofT  of  0.5 
cu.  ft.  per  sec.  per  acre.  This  rate  of  run-off 
is  100  per  cent  higher  than  that  used  for  de- 
signing trunk  sewers  on  the  East  Side.  This 
is  necessary  on  account  of  different  soil  condi- 
tions, and  the  nature  of  the  topography.  The 
sewer  is  a  horseshoe-shaped  section,  and  is  the 
equivalent  of  a  5-ft.  diameter  sewer  at  the 
lower  end. 


Methods  Employed  in  Laying  the  Sub- 
merged Sewer  Outlet  Pipe  in 
Lake  Ontario,  at  Roches- 
ter, N.  Y. 

Construction  work  on  the  new  sewage  dis- 
posal system  for  Rochester,  which  it  is  esti- 
mated will  cost  about  $1,800,000,  has  been  go- 
ing forward  for  two  seasons.  One  of  the 
most  interesting  features  of  the  work  is  the 
submerged  outfall  pipe  which  carries  the  ef- 
fluent from  the  disposal  works  out  into  the 
waters  of  Lake  Ontario.  The  outlet  pipe  ex- 
tends from  the  disposal  works,  which  are  lo- 
cated 1,900  ft.  from  the  lake  shore,  to  a  sub- 
merged timber  crib,  which  is  7,065  ft.  from 
shore  in  about  50  ft.  of  water.  The  land  por- 
tion of  the  pipe  line  is  laid  in  open  trench,  and 
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Fig.   1 — Detail   of   Submarine   Pipe   Joint  for 

30-in.    Steel     Pipe,     Sewer     Outfall, 

Rochester,   N.   Y. 

the  lake  portion  is  laid  in  a  dredged  trench 
in  the  lake  bottom.  Some  of  the  details  of 
design  and  construction  of  this  outfall  are  de- 
scribed by  Mr.  N.  Adelbert  Brown  in  the  Cor- 
nell Civil  Engineer  for  December.  The  in- 
formation here  presented  is  taken  chiefly  from 
Mr.  Brown's  description. 

The  pipe  used  was  lock-bar  steel  pipe  manu- 
'factured  by  the  East  Jersey  Pipe  Company. 
It  is  66  ins.  in  diameter  and  made  in  30-ft. 
tapered    sections    of    %-in.    soft    steel    plates. 


-All  circular  seams  arc  single-riveted  and  in 
the  specials  the  longitudinal  seams  are  double- 
riveted.  The  pipe  was  coated  with  Pioneer 
Mineral  Rubber  Pipe  Coating. 
_  The  land  section  was  laid  in  an  8-ft.  trench. 
The  excavation  on  this  section  was  made  with 
a  Browning  Hoist  and  a  drag  bucket.    .\  nar- 


trench  for  back-fill.  If  discharged  near  the 
surface  it  simply  discolored  the  water.  .At- 
tempts to  deposit  it  by  submerging  the  dis- 
charge pipe  did  not  succeed  before  a  depth  was. 
rc.Rlifd  at  which  the  discharge  acted  as  a  jet. 
The  excavation  was  made  with  a  12-in.  'cen- 
trifugal dredge  equipped  with  an  agitator. 


'o     fill  wer  pipe  i'6'' 


^...--.Continuous  Tirr.Oerj,- Male  Iron  Cm lors  f-}' 

..-■^AlternorinQ     '  :.-'--.      .■        •■•■..-an,*,  range 


-re 


^T 


.".-_-:_;-■_■     JrigralSixIxx' 

tlB/MJ) — '         E^gdOonlg 


Fig.    2— Section    Through     Center     of     Submerged  Crib  and   Pipe. 


row-gage  track  was  laid  parallel  with  the  line 
and  30-ft.  sections  were  carried  along  the 
trench  on  a  hand  car.  The  pipe  was  rolled 
on  skids  from  the  car  over  the  trench  and 
then  lowered  to  position  with  two  pipe  der- 
ricks. The  pieces  were  entered,  bolted  and 
partly  back-filled  while  suspended  from  these 
derricks.  Later  the  pipe  was  riveted  and 
calked,  inside  and  out,  by  compressed  air  tools. 
The  back-fill  up  to  the  axis  of  the  pipe  was 
shoveled  by  hand  while  above  the  axis,  drag 
scrapers  were  used. 

The  pipe  for  the  land  section  was  unloaded 
on  the  site  of  the  work.  For  the  lake  section 
it  was  unloaded  at  a  pipe  yard  on  the  river, 
as  a  shallow  beach  and  a  railroad  track  would 
have  made  the  launching  of  long  sections  at 
the  site  nearly  impossible.  At  the  yard,  the 
pipe  for  the  lake  was  riveted  in  lengths  of 
120  and  150  ft.  The  shorter  lengths  were  used 
in  the  deeper  water  and  near  the  shore.  At 
the  ends  of  these  pieces,  the  submarine  joints 
were  placed.  This  joint  is  shown  in  Fig.  1. 
It  consists  of  a  welded  angle  and  tapered  ring 
riveted  to  the  pipe  to  form  a  bell  on  the  fe- 
male end  of  the  piece.  The  male  end  has  a  fiat 
ring  riveted  to  the  pipe  with  a  lead  pipe  gas- 
ket and  a  loose,  welded  ring  follower.  When 
the  joint  is  made,  this  loose  ring  is  drawn 
into  the  bell  by  18  bolts.  This  compresses  the 
lead  gasket  between  the  pipe,  the  bell  flange, 
the  flat  ring  and  the  angle  ring  and  makes 
the  necessary  seal. 

The  submerged  pipe  ends  in  a  three  way 
"T,"  having  one  66  and  two  38-in.  outlets. 
This  "T"  is  located  in  a  crib  to  support  the 
special,  protect  it  from  dragging  anchors  and 
to  raise  the  discharge  above  the  bottom  of  the 
lake.  The  crib  is  46x46  ft.  and  24  ft.  high. 
It  has  25  pockets  and  is  constructed  entirely 
of  r2xr2-in.  hemlock  timbers.  The  horizon- 
tal courses  are  drift  bolted  together  and  ver- 
tical posts  are  bolted  to  the  partition  walls. 
The  outside  walls  and  two  partition  walls  in 
each  direction  are  of  solid  timbers.  The  re- 
maining walls  are  of  alternating  timbers.  The 
pockets  containing  the  pipe  are  filled  with 
stone  to  the  axis  of  the  pipe  and  all  other 
pockets  are  filled  to  the  top  of  the  crib.  The 
entire  crib  is  surrounded  with  rip-rap,  as 
shown   in   Fig.  2. 

The  stone  filling  is  composed  of  large  and 
small  stone,  half  of  which  are  pieces  of  at 
least  1  cubic  foot.  The  rip-rap  extends  10 
ft.  out  and  10  ft.  up  on  the  crib.  Half  the 
stones  in  this  weighed  l.OOO  lbs.  and  the  rest 
were  small  stone.  The  large  stones  were 
placed  ill  position  by  a  derrick  scow  while  the 
small  ones  were  dropped  in  and  placed  by  a 
diver. 

The  pipe  is  laid  in  a  trench  excavated  in 
the  bottom  of  the  lake.  This  trench  has  a 
minimum  depth  of  8  ft,  to  allow  a  2V4-ft. 
cover.  The  material  e  ;cavated  is  a  line  sand 
with  layers  of  clay  ami  pockets  of  gravel. 
The  sand   was   too 'fine   to  be  piped   into  the 


The  surface  of  the  water  is  52  ft.  above 
the  mud  sills  of  the  crib;  this  required  a  lad- 
der on  the  dredge  90  ft.  long.  The  bottom 
of  the  lake  has  a  uniform  slope  of  about  1 
in  140  and  the  ladder  was  shortened  as  the 
depth  decreased.  In  excavating,  it  was  found 
that  the  fine  sand  would  stand  on  a  1  to  1 
slope.  Where  the  sand  was  mixed  with  clay 
the  side  slopes  were  4  vertical  to  1  horizontal. 
Even  with  severe  storms  the  wave  action  had 
no  tendency  to  fill  the  trench  where  the  water 
was  over  12  ft.  deep.  In  the  shallow  water 
near  the  shore,  shorter  pipes  were  used  so 
that  they  could  be  laid  between  storms. 

The  work  was  started  at  the  crib  and  pro- 
gressed toward  the  shore.  As  the  crib  is 
heavier  than  a  length  of  pipe,  it  was  easier 
to  connect  the  pipe  to  the  crib  than  to  fit  the 
crib  to  the  pipe.  When  the  excavation  had 
been  made  three  sides  of  the  crib  were  lo- 
cated by  piles.  The  crib  was  towed  into  po- 
sition and  suspended  in  cable  slings  from  two 
derrick  scows.  From  a  third  scow,  stones 
were  thrown  into  the  pockets  until  the  buoy- 
ancy was  overcome,  and  it  was  gradually  low- 
ered' to  position  by  the  derricks. 

The  trench  for  the  pipe  was  dredged  to  a 
depth  of  1  ft.  below  the  invert  grade.  Xo  at- 
tempt was  made  to  dredge  the  bell  holes  as 
it  was  found  more  satisfactory  to  have  these 
excavated  by  the  diver  with  a  jet.  when  the 
joint  was  being  made.  To  lay  a  pipe,  a  buck 
of  four  piles  was  driven  at  each  end  of  the 
section.  These  piles  were  built  up  of  three 
5xl2-in.  timbers.  In  the  deep  water  the  piles 
were  72  ft.  long.  They  were  driven  to  a 
depth  of  10  ft.  and  were  cut  off  as  the  depth 
of  the  water  decreased.  In  the  deep  water 
they  were  driven  on  14-ft.  centers  and  the 
tops  were  drawn  to  10-ft.  caps  to  give  addi- 
tional stiffness.  They  were  capped  across  the 
pipe  line  with  round  timbers  18  ins.  in  diam- 
eter. The  two  bents  were  tied  together  along 
the  line  with  2.\8-in.  timbers.  On  these  ties, 
planks  were  placed  to  form  a  working  plat- 
form. .\bovc  the  caps  another  round  timber 
was  set  parallel  with  and  over  the  line  of 
the  pipe.  \  coil  of  1%-in.  rope  was  given  six 
turns  around  the  upper  cap  and  from  this 
was  suspended  a  pair  of  three  sheave  blocks. 
When  the  piles  and  lines  were  in  place,  bulk- 
heads were  bolted  to  the  pipe  and  the  sec- 
tion towed  into  position  between  the  piles. 
n.  cable  sling  was  placed  around  each  end  of 
the  pipe  and  shackled  to  the  lower  block. 
Valves  in  the  bulkheads  were  then  opened  and 
the  pipe  allowed  to  fill  with  water.  The  lines 
coiled  on  the  caps  were  then  eased  otT  and  the 
pipe  lowered  to  the  bottom.  A  line  from  the 
middle  of  the  section  was  taken  to  the  piles 
ahead  of  the  joint  hcinii  made.  When  the  pipe 
was  near  grade  the  bulkheads  at  the  joint  were 
removed  by  the  diver.  The  diver  direct«1  the 
the  rest  of  the  pipe  hai-  " 
The  line  to  the  forwai 
the  pipe   was  lowered   ;•■   ^...... 
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the  pipe  away  from  the  part  of  the  joint  in 
place.  When  at  grade  the  hne  was  loosened 
and  the  spigot  slipped  into  the  bell.  The  bolts 
were  entered  and  started  by  the  diver  but 
were  drawn  tight  by  four  men  on  the  sur- 
face with  a  rachet  wrench  on  a  block  and 
tackle.  To  permit  the  removal  of  all  the  tackle 
before  backiilling  a  steel  cable  was  passed  un- 
der the  pipe  and  drawn  up  to  the  cap  with  eve- 
bolts. 

As  the  material  from  the  excavation  could 
not  be  used  for  backfilling,  this  work  was  car- 
ried on  separately.  A  derrick  scow  with  a 
clamshell  bucket  was  used  for  this  purpose. 
Because  of  the  currents,  it  was  necessary  to 
lower  the  bucket  to  within  10  ft.  of  the  pipe 
to  deposit  the  material  in  the  trench.  After 
the  backfill  had  settled  the  cables  were  with- 
drawn and  the  piles  were  pulled. 

.-\t  this  time  the  work  is  not  completed ;  120 


10,000  ft.  B.  M.  timber  and  plank  in  place 

complete,  at  $60  per  M.  B.  M 600 

100  cu.  yds.  concrete  masonry,  at  $7.50 

per  cu.  yd 750 

Outlet  crib  in  place  complete 20,000 

1,000  cu.  yds.  additional  rip  rap  in  place, 

at  $3  per  cu.   yd 3,000 

Total  amount   of  bid $265,254 

Method  of  Laying  a  24-in.  Pipe  Sewei 

in    30-ft.    Cut    in    Quicksand 

in  Freezing  Weather,  at 

North  Toronto, 

Ontario. 

Contributed   by   George   Phelps,   Civil   Engineer, 
North    Toronto. 

On  one  section  of  the  sewerage  scheme 
which  has  recently  been  carried  out  in 
North    Toronto,    a    part    of    the    main    trunk 
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Fig. 


1 — Longitudinal  and  Transverse  Sections   of  a  Top  and   Bottom  Setting  of  Timber  for 
30-ft.   Sewer   Trench   in   Quicksand. 


ft.  of  the  land  section  and  1.200  ft.  of  the  lake 
section  are  still  to  be  laid.  The  pipe  of  both 
sections  end  in  flange  pieces  and  will  be  joined 
with  a  slip  joint  to  take  up  the  changes  in 
length  due  to  temperature  changes.  This  joint 
consists  of  two  flanged  pieces,  to  one  of  which 
a  sleeve  with  an  angle  ring  is  attached.  The 
other  piece  with  a  loose  angle  ring  enters  the 
sleeve  and  the  seal  is  made  by  a  rubber  gasket 
compressed  between  the  two  rings. 

The  contract  for  this  work  was  awarded,  in 
March,  1912,  to  the  T.  A.  Gillespie  Co.  of 
New  York.  Construction  operations  were  be- 
gun on  July  6  with  a  plant  consisting  of  two 
derrick  scows,  one  pile  driving  scow,  a  diving 
scow,  a  dredge,  and  two  tug  boats.  With  fa- 
vorable weather  the  work  will  be  completed 
this  season. 

The  itemized  successful  bid  on  this  work 
by  the  T.  A.  Gillespie  Co.  follows : 

9.000  cu.  yds.  earth  excavation  in  open 
trenches  and  pits  for  land  sec- 
tion, $1.50  per  cu.  yd $  13,50f 

2,200  lin.  ft.  steel  outlet  pipe,  furnished 
and  laid  complete  for  land  sec- 
tion, $20  per  lin.   ft 44,000 

7,054  lin.  ft.  steel  outlet  pipe,  furnished 
and  laid  complete  for  lake  sec- 
tion,  $26  per  lin.  ft 183,404 


sewer  is  laid  at  a  depth  of  about  30  ft.  The 
complete  sewerage  system  comprises  31 
miles  of  sewers,  with  three  up-to-date  plants 
for  the  treatment  of  the  sew-age  by  sedimen- 
tation and  oxidizing  filters.  The  following 
account  deals  only  with  a  small  portion  of 
the  system,  about  2  miles  in  length,  which 
shows  some  of  the  difficulties  encountered 
and  the  methods  adopted  in  overcoming  them. 
Of  this  2  miles,  about  2,200  ft.  was  of  20-in. 
and  7,000  ft.  of  24-in.  pipes,  laid  at  a  grade 
of  1   in   TOO. 

The  sewer  passes  through  ground  of  vary- 
ing character,  and  at  depths,  for  the  most 
part,  between  20  and  30  ft.  Some  of  the 
deep  work  presented  no  special  difficulty  be- 
yond hard  picking  and  digging,  but  towards 
the  lower  end  of  the  sewer  water  and  quick- 
sand interfered  considerably  with  the  prog- 
ress of  the  work.  The  20-in.  pipes  were  laid 
during  the  summer  weather,  the  greatest 
depth  of  cut  being  about  24  ft.  The  soil  for 
practically  the  whole  length  of  this  part  con- 
sisted of  very  hard  clays  and  shale.  Most  of 
the  trenching  was  done  by  short  open  cuts 
and  tunnels  about  20  ft.  long.  The  sides  were 
so    firm    that    no    timbering   other    than    the 


stages  for  shoveling  were  required,  and  no 
water  was   encountered. 

Near  the  point  where  the  20-in.  and  24-in. 
pipes  join  the  sewer  crosses  a  creek.  A  little 
further  on  the  ground  quickly  changes  from 
the  hard  clay  and  shale  to  sand.  The  follow- 
ing section  was  laid  during  the  fall  of  1911. 
The  greatest  depth  is  about  24  ft.,  and  al- 
though most  of  the  work  was  in  sand,  no 
timbering  of  any  importance  was  required. 
The  trench  was  free  from  water.  A  large 
part  of  this  section  was  also  carried  out  on 
the  open   cut   and  tunnel   principle. 

At  the  time  these  tvi-o  sections  were  laid 
there  .was  no  outlet  for  water  at  the  lower 
end  of  the  sewer,  but  pumping  was  not  found 
necessary,  as  the  trench  was  dry  throughout 
the  w-hole   of   its  length. 

The  remainder  of  the  24-in.  sewer,  about 
three-quarters  of  a  mile  in  length,  passed 
through  some  bad  ground  and  proved  a  diffi- 
cult and  costly  piece  of  work.  In  November, 
1911.  although  the  main  outfall  sewer  to 
which  this  section  joins  was  not  completed, 
it  was  decided  to  proceed  with  the  work  at 
this  end.  or,  it  was  feared,  a  large  portion 
of  the  sewer  system  would  be  held  up  for 
want  of  an  outlet.  It  was  ascertained  by 
sinking  trial  holes  that  there  would  be  water 
to  contend  with,  so  a  pit  was  sunk  at  the 
point  of  junction  with  the  outfall  sewer.  A 
steam  boiler  and  a  pulsometer  were  provided 
for  dealing  with  the  water,  which  was  met 
with  at  a  depth  of  about  16  ft.  The  sewer 
here  is  30  ft.  deep,  the  trench  being  in  sand 
the  whole  depth.  From  this  point  to  the 
next  manhole  there  is  a  fairly  steep  grade, 
sufficient  to  carry  the  water  and  fine  sand 
which  came  with  it  through  the  sewer,  as  it 
was  being  laid,  to  the  pump  sump. 

The  pulsometer  did  not  give  entire  satis- 
faction for  the  work ;  in  capacity  it  was 
found  to  be  more  than  sufficient  to  deal  with 
the  water  from  the  trench,  and  it  required 
to  be  worked  intermittently  only.  For  this 
reason,  the  sand  which  was  carried  by  the 
water  settled  down  on  the  valves  during  the 
periods  of  rest  and  there  was  often  a  delay  in 
getting  the   pump   to   start  again. 

After  passing  the  first  manhole  to  the  south 
of  this  point,  the  line  of  the  sewer  lay  be- 
tween a  row  of  telephone  poles  and  the  fences 
of  the  property  alongside  the  road,  giving  a 
width  to  work  in  of  only  8  to  10  feet,  which 
was  obviously  insufficient  to  accommodate  the 
excavated  material  in  addition  to  the  trench. 
The  use  of  a  conveyor  for  hoisting  and  back- 
filling the  earth  was  considered,  but  this  idea 
was  given  up  as  being  impracticable,  chiefly 
owing  to  the  interference  of  the  telephone 
poles.  The  open  cut  and  tunnel  principle 
could  not  be  adopted  here  on  account  of  the 
quicksand  and  water.  The  only  reasonable 
method  apparently  was  the  one  adopted,  viz. : 
of  open  cutting  the  whole  way  by  manual 
labor,  removing  the  material  from  the  trench 
by  stages.  The  grade  from  this  point  on  is 
r  in    700. 

The  trench  had  necessarily  to  be  timbered 
in  a  very  substantial  manner,  as  the  sand 
was  loose  and  the  sides  of  the  trench  quickly 
fell  in  if  unsupported.  In  fact,  the  condi- 
tions soon  got  so  bad  that  it  was  found  neces- 
sary to  timber  the  trench  with  close  sheeting 
from  top  to  bottom.  The  work  was  carried 
on  through  the  winter  in  order  that  the 
trunl^  sewer  might  be  completed  in  good  time, 
and  the  severe  weather  helped  to  make  prog- 
ress slow.  Not  only  was  there  3  ft.  of  frost 
to  break  through  at  the  top.  but  the  excavated 
material  froze  almost  solid,  making  the  fill- 
ing in  quite  a  large  part  of  the  work.  Frost 
wedges  and  dynamite  were  used  to  break  up 
the  material  for  filling  in  the  trench. 

Some  of  the  sewer  manholes  also  were  built 
during  the  severe  freezing  weather.  They 
were  circular  in  form  and  of  brickwork  set 
in  cement  mortar.  The  brickwork  was  put 
in  at  temperatures  sometimes  below  zero 
(Fahrenheit).  The  cement  mortar  froze 
hard  soon  after  the  bricks  were  set,  yet  ex- 
amination of  the  manholes  during  the  fol- 
lowing summer  showed  them  to  be  perfectly 
sound.  The  freezing  apparently  had  no  del- 
eterious   effect. 
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Although  it  was  found  possible  to  con- 
tinue the  laying  of  this  sewer  right  through 
the  severe  weather  of  last  winter,  except  f  r 
a  few  odd  days,  there  is  little  douht  that 
from  an  economical  point  of  view,  the  laying 
of  a  deep  sewer  in  ground  where  quicksand 
and  water  are  met  with  had  better  be  stopped 


Fig.   2 — View   of   Trench    Showing   the    Tim- 
bering   in    Place. 

in  the  winter,  unless,  as  here,  it  is  a  case  of 
being  pressed  for  time.  If  such  work  must 
be  carried  on  in  severe  cold  weather,  some 
kind  of  conveyor  should,  if  possible,  be  used 
for  backfilling  the  excavated  material.  This 
should  be  done  as  soon  as  the  material  is 
removed  from  the  trench,  and  the  pipe  laid, 
without  giving  it  time  to  freeze  at  the  top 
of  the  ground. 

Shortly  after  the  commencement  of  the 
work  on  the  flat  grade  it  was  found  impos- 
sible to  keep  the  sewer  free  from  the  sand 
which  was  carried  in  suspension  in  the  water, 
and  which  being  very  fine  quickly  settled 
down  in  the  pipes  and  formed  an  obstruction. 
.■\ttempts  were  made  by  means  of  rods  and 
chains  drawn  through  to  keep  the  pipes  clear. 
Flushing  from  a  hydrant  also  was  tried.  But 
the  leve'l  of  the  water  could  not  be  kept  down 
sufficiently  to  make  good  joints  and  pumping 
in  front  of  the  pipe  layers  had  to  be  resort- 
ed to.  A  4  HP.  vertical  gasoline  engine  and 
a  belt  driven  centrifugal  pump  were  provided 
for  this  purpose.  The  pump  was  set  down 
in  the  trench  about  10  ft.  above  the  invert  of 
the  sewer,  about  35  ft.  of  flexible  suction  hose 
was  attached  to  the  pump,  making  it  possible 
to  lav  about  70  ft.  of  pipe  before  moving  the 
pump  further  along  the  trench.  The  gaso- 
line engine  occasionally  gave  a  little  trouble, 
hut  the  centrifugal  pump  proved  quite  satis- 
factory for  dealing  with  the  very  sandy 
water,  which  was  raised  to  the  surface  and 
discharged  on  the  other  side  of  the  road. 

The  pipe  joints  were  made  in  the  usual  way 
with  cement  mortar,  gaskets  being  first  put 
into  the  sockets  of  the  pipe.  Only  a  few 
pipes,  about  eight  or  ten,  were  laid  at  a 
stretch  The  method  of  procedure  was  to 
excavate  a  length  of  trench,  except  a  foot  or 
so  at  the  bottom,  sufficient  for  the  length  ot 
pipes  to  be  laid.  That  part  of  the  trench 
was  then  cleared  of  the  stages  and  the  Jast 
level  of  the  bottom  got  out  while  the  pipes 
were  being  laid.  This  was  necessary  on 
account  of  the  rapidity  with  which  the  trench 
silted    up.      The    joints    were    cemented    and 


covered  over  with  sods.  The  sand  which  was 
being  removed  from  the  bottom  of  the  trench 
was  filled  onto  tlic  top  of  the  pipes  shortly 
after.  The  water  was  not  allowed  to  rise 
in  the  trench  again  or  flow  into  the  pipes 
until  after  the  cement  had  set.  Derricks  were 
used  for  lowering  the  pipes  into  the  trench 
as  well  as  for  drawing  the  timbers  after  the 
pipes  were  laid.  Two  men  on  the  derrick 
were  able  to  handle  the  pipes  with  ease.  The 
pipes  were  lowered  by  this  means  and  set  in 
position  in  the  shortest  possible  time.  These 
derricks  were  rigged  up  on  the  job,  a  double 
purchase  winch  being  used  fixed  to  a  wooden 
framework  with  wooden  mast  and  boom. 

It  is  generally  recognized  to  be  a  matter 
of  some  difficulty  to  make  good  cement  joints 
in  a  wet  trench,  but  that  this  can  be  done, 
providing  great  care  is  taken  in  the  jointing 
and  the  w'ater  is  kept  well  pumped  out  in 
front  of  the  pipe  laying,  was  demonstrated 
in  this  case. 

Before  leaving  at  the  end  of  the  day  a 
stopper  was  put  in  the  last  pipe  laid  to  pre- 
vent the  sand  washing  into  the  pipes  at 
night.  The  sand  flowed  so  freely  into  the 
trench  that  often,  after  standing  over  the 
week-end,  it  had  filled  the  trench  up  to  the 
level  of  the  top  of  the  pipes.  The  bottom 
of  the  trench  was  good,  as  a  rule.  The  quick- 
sand came  from  a  few  feet  higher  up.  In 
some  places,  however,  where  the  bottom  was 
soft,  timbers  were  put  in  to  give  a  firm  bear- 
ing for  the  pipes.  As  a  result  of  the  flow 
of  sand  into  the  trench  caves  were  formed 
behind  the  sheeting.  When  a  delay  occurred 
which  caused  the  trench  to  be  left  open  a 
little  longer  than  usual  big  falls  of  sand  took 
place,  due  to  the  cave  and  the  weight  of 
earth  above.  These  falls  often  pulled  down 
the  top  setting  of  timber  a  few  feet,  causing 
the  walings  to  snap.  This  constituted  a 
great  danger  and  the  work  was  delayed  on 
several  occasions  by  the  caving  in  of  the 
sides  of  the  trench  from  this  cause. 

The  system  of  cross  braces  shown  in  Fig. 
1  was  adopted  to  prevent  the  collapse  of  the 
curbing.  Extra  diagonal  braces  were  often 
put  in  as  well,  but  even  this  did  not  always 
prevent  the  settling  of  the  timber  work  with 
the  falling  sides.  The  timbering  consisted  of 
two  settings  of  2  in.  x  6  in.  pine  runners, 
the  top  setting  being  12  ft.  deep  and  the  bot- 
tom 16  ft.  deep.  The  walings  and  struts 
were  of  4  in.  x  6  in.  pine,  and  the  cross 
braces  of  2  in.  x  6  in.  pine.  A  uniform  width 
of  trench  was  kept  and  each  setting  of  tim- 
ber was  16  ft.  in  length,  this  being  the  length 
nf  walings  ufsed.  The  walings  were  about  4 
ft.  apart  vertically,  three  on  each  side  for  a 
too  setting  and  four  for  a  bottom  setting. 
Tlie  cross  braces  and  4  in.  x  6  in.  struts  were 
placed  at  each  end  of  the  walings  in  addition 
to  4  in.  X  6  in.  struts  in  the  middle,  the  tim- 
bering thus  being  divided  up  into  8  ft.  bays. 
,\fter  the  bottom  setting  of  timber  had  been 
driven  down  to  the  full  depth,  the  joints  of 
the  runners  were  covered  with  short  lengths 
of  1  in.  boards  to  keep  back  the  sand  as 
much  as  possible.  This  helped  considerably 
but  did  not  entirely  prevent  the  sand  from 
washing  in. 

The  drawing  of  the  timbers  after  the  pipes 
had  been  laid  was  attended  with  some  danger. 
The  bottom  .setting  was  first  drawn,  often 
exposing  big  caves  in  the  sides  of  the  trench 
where  the  material  had  washed  away.  These, 
with  the  trench,  were  filled  up  to  the  bottom 
of  the  next  setting  before  any  of  the  top  tim- 
bers were  disturbed.  On  removing  the  struts 
from  the  top  setting  the  sides  of  the  trench 
often  fell  in  from  several  feet  back  to  the 
great  danger  of  the  timbermen,  but  fortunate- 
ly the  work  was  completed  without  any  seri- 
ous  mishap   from   this  cause. 

In  passing  the  telephone  poles  which  came 
immediately  on  the  side  of  the  trench  the  top 
setting  of  timber  was  left  in  for  safety.  In 
addition  stays  wore  placed  on  the  poles  ami 
left  there  after  completion  of  the  work  to 
protect  them  from  heehng  over  or  sinking 
until  the  trench  settle.!  down  quite  nnn.  In 
some  places  where  the  .grouiul  was  very  bad. 
particularly  at  a  point  where  the  trench  passed 


close  to  a  grove  of  trees,  the  whole  of  the 
timbering  was  left  in  the  trench,  .\fter  fill- 
ing such  places  a  large  amount  of  surplus 
earth  remained  to  be  hauled  away.  The 
trenches  have  shown  very  little  sign  of  set- 
tling down  since  being  filled  ^nd  it  is  likely 
that  the  caves  left  behind  the  timbering  where 
it  was  not  drawn,  will  silt  up  from  under- 
neath quicker  than  the  filling  material  will 
find   its  way  through    from   above. 

The  cost  of  the  two  miles  of  trunk  sewer 
described  above  was  approximately  $65,000, 
of  which  amount  $40,000  was  expended  on 
the  %  of  a  mile  where  the  water  and  quick- 
sand   were   encountered. 

After  completion  of  the  sewer  it  was  found 
necessary  to  do  a  certain  amount  of  flushing 
to  remove  the  sand  from  the  pipes  The  sew- 
er is  now  in  satisfactory  operation. 

It  is  interesting  to  note  that  during  the 
excavation  of  the  trenches,  which  were  situ- 
ated some  six  miles  from  Lake  Ontario  and 
at  a  level  of  about  2.J0  ft.  above  the  lake  a 
number  of  boulders  were  continually  being 
met  with,  some  of  them  over  a  ton  in 
weight.  The  rocks  from  which  these  came 
were  of  a  very  varied  character,  and  many 
of  the  boulders  showed  by  their  scarred  sur- 
faces unmistakable  signs  of  having  been  ice 
borne.  No  doubt  many  of  them  had  been 
brought  from  long  distances  and  deposited 
there  when  the  lakes  covered  a  larger  area 
than  thev  do  at  the  present  time. 

In  the  fall  of  1911  this  work  was  taken 
out  of  the  contractor's  hands  and  conducted 
by  the  writer  under  the  direction  of  E.  A. 
James,  the  Engineer  for  Xorth  Toronto,  On- 
tario. The  sewerage  system  was  designed  by 
T.  .Aird  Murray,  Consulting  Engineer,  of 
Toronto. 


General  Principles  Governing  the  Dis- 
charge of  Sewage  and  Waste  Mat- 
ters Into  Certain  Groupings  of 
Natural  Bodies  of  Water. 
The  committee  appointed  by  the  National  .As- 
sociation for  Preventing  the  Pollution  of  Riv- 


Flg.  3— View  of  Trench    After   Removal   of 
Timbering. 
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Water  Association  and  the  National  Associ- 
ation for  Preventing  the  Pollution  of  Rivers 
and  Waterways.  The  report  of  the  committee 
is  here  given. 

This  committee  finds  that  on  account  of  the 
increasing  population  of  the  country  it  is  and 
always  will  be  physically  impossible  to  main- 
tain waterways  in  their  original  and  natural 
condition  of  purity.  A  reasonable  degree  of 
cleanliness   should   nevertheless   be   demanded. 

The  discharge  of  raw  sewage  into  streams 
and  harbors  should  not  be  universally  prohibit- 
ed by  law.  The  method  of  disposal  of  sew- 
age by  dilution  is  recognized  as  sound  in  prin- 
ciple and  safe  in  practice  if  carried  on  with 
proper  restrictions. 

For  each  waterwav  at  any  given  point  there 
is  a  limit  to  the  amount  of  permissible  dis- 
charge of  waste  matter,  depending  upon  the 
use  that  is  made  of  the  river  and  the  character 
of  the  territory  through  which  it  flows.  No 
universal  standard  of  purity  can  be  wisely 
established  or  maintained.  When  the  extent 
of  the  pollution  is  such  as  to  affect  the  public 
health  in  any  way  by  any  reasonable  use  of  the 
river  the  sanitary  aspect  of  the  situation 
should  control  and  the  degree  of  pollution 
should  be  regulated  accordingly.  The  courts 
must  decide  what  is  "reasonable"  use.  When 
the  e.xtent  of  the  pollution  is  such  as  to  cause 
sensible  offense  to  public  decency  in  the  course 
of  any  reasonable  use  of  the  river,  this  aspect 
of  the  situation  may  properly  control.  When 
the  extent  of  pollution  is  such  as  to  cause  ma- 
terial injury  to  fish  or  shell-fish  industries,  or 
to  the  ice  industry,  this  element  may  control. 
When  the  extent  of  the  pollution  is  such  as  to 
cause  the  silting  up  of  the  channels  of  navi- 
gable streams,  this  element  may  control. 

Even  when  the  demands  of  public  health, 
offense  to  decency  and  interference  with  navi- 
gation, are  such  as  to  place  a  limit  to  the  pol- 
lution of  the  stream  the  economic  aspects  of 
the  case  should  be  considered  in  regulating 
the  amount  of  permissible  discharge  of  waste 
matter,  the  fundamental  principle  being  that 
the  results  accomplished  shall  be  reasonably 
commensurate  with  the  cost  of  prevention  of 
the  pollution. 

While  no  universal  standard  of  purity  ap- 
plicable to  all  rivers  and  waterways  can  be 
established    it    is    believed    to    be    feasible    to 


establish  and  maintain  appropriate  standards 
of  a  general  nature  for  waters  that  fall  within 
certain  particular  groupings.  The  committee 
has  this  matter  under  advisement,  but  is  not 
prepared  to  report  upon  it  in  detail  at  this 
time. 

Inasmuch  as  the  safety  of  public  water  sup- 
plies is  the  most  important  element  in  the 
problem  of  stream  pollution  at  the  present 
time,  the  following  general  principles  should 
govern  the  discharge  of  sewage  and  waste 
matters  into  rivers  and  waterways: 

GENERAL   PRINCIPLES. 

Streams  from  Which  Water  Supplies  Are 
Taken  Without  Purification. — Such  streams 
should  not  receive  any  fecal  matter,  sewage, 
sewage  effluent  or  wastes  that  will  render  the 
water  a  menace  to  health  or  otherwise  impair 
its  natural  quality. 

Streams  from  Which  Water  Supplies  Are 
Purified. — Such  streams  should  not  receive 
fecal  matter,  sewage,  sewage  effluent  or  waste 
matters  in  such  quantities  that  the  contamina- 
tion of  the  water  at  any  water  works  intake 
would  put  an  unreasonable  burden  upon  the 
purification  works,  or  in  quantities  sufficient 
to  produce  the  conditions  referred  to  in  the 
next  paragraph. 

Streams  Not  Used  for  Water  Supply. — 
Such  streams  may  receive  sewage  wherever 
and  in  such  quantities  that  its  entrance  will 
not  sensibly  offend  decency  in  the  reasonable 
public  use  of  the  stream,  or  cause  interference 
with  navigation  or  with  valuable  fish  industries 
or  the  ice  industry.  Where  this  cannot  be 
done  the  sewage  or  wastes  should  receive  such 
treatment  before  discharge  as  to  bring  the 
effluent  within  this  rule,  due  regard  being 
given  to  the  relative  cost  of  the  processes  re- 
quired and  the  benefits  to  be  derived. 

Large  Lakes  from  IVhich  Water  Supplies 
Are  Not  Filtered. — Such  lakes  should  not  re- 
ceive any  fecal  matter,  sewage  or  sewage 
effluent  within  a  distance  of  several  miles  from 
the  intake,  depending  upon  local  conditions  as 
to  currents,  and  suitable  provision  should  be 
made  for  disinfecting  the  water  supply. 

Large  Lakes  from  Which  Water  Supplies 
Are  Filtered. — Such  lakes  should  not  receive 
fecal  matter,  sewage,  sewage  effluents  or  other 
waste  matters  in  such  amounts  or  at  such 
places  that  the  water  reaching  the  intake  would 


be  contaminated  to  the  e.xtent  that  an  unrea- 
sonable load  would  be  placed  upon  the  filter, 
or  in  quantities  sufficient  to  produce  the  condi- 
tions referred  to  in  the  next  paragraph. 

Lakes,  Not  Used  for  Water  Supply,  Har- 
bors and  Estuaries. — Such  bodies  of  water  may 
receive  sewage  if  discharged  in  such  a  man- 
ner as  to  be  quickly  and  thoroughly  diluted, 
so  that  its  entrance  will  not  sensibly  offend 
decency  in  the  reasonable  use  of  water,  or  in- 
terfere with  navigation.  Where  this  cannot 
be  done  sewage  should  receive  such  treatment 
before  discharge  as  to  bring  the  effluent  within 
this  rule,  due  regard  being  given  to  the  rela- 
tive cost  of  the  processes  required  and  the 
benefits  to  be  derived. 

The  data  for  deciding  what  is  a  reasonable 
burden  to  place  upon  a  water  filtration  plant 
have  not  yet  been  secured.  It  is  recognized 
that  water  filtration  plants  are  not  infallible 
and  that  for  this  reason  the  work  that  they 
are  called  upon  to  do  must  not  be  too  great. 
Until  this  fundamental  question  is  settled  it 
will  not  be  possible  to  formulate  reasonable 
standards  of  purity  for  streams  necessarily 
used  both  for  sewage  disposal  and  for  water 
supply.  Often  greater  economy  can  be  se- 
cured by  abandoning  water  supplies  from  pol- 
luted streams  than  by  attempting  to  reduce 
the  pollution  to  the  required  extent 

While  recognizing  that  the  pollution  of  many 
rivers  and  waterways  is  inevitable  and  that 
absolute  prevention  of  pollution  is  impossible, 
it  is  deemed  imperatively  necessary  that  some 
control  over  the  discharge  of  waste  matter 
into  rivers  and  waterways  be  maintained.  The 
committee  heartily  endorses,  therefore,  the 
movement  that  is  being  made  to  keep  the  pol- 
lution of  streams  within  reasonable  bounds. 

The  committee  recommends  the  adoption  by 
the  association  of  these  fundamental  proposi- 
tions, believing  that  they  will  serve  as  a  basis 
for  the  establishment  of  more  detailed  stand- 
ards later  and  will  be  helpful  to  those  who  at 
the  present  time  are  engaged  in  formulating 
policies  in  regard  to  this  matter.  The  commit- 
tee also  requests  that  it  be  allowed  to  continue 
its  work   for  another  year. 

The  other  members  of  the  committee,  besides 
Chairman  Wipple,  are:  George  Wisner,  Dr. 
A.  J.  McLaughlin,  Dr.  Edward  Bartow  and 
Harry   W.   Clark 
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General     Method    of    Constructing    a 
Rock  Fill  Dam  125  Ft.  High. 

(ST.'\FF  ARTICLE.) 

One  of  the  highest  rock  fill  dams  in  America 
was  completed  early  this  year  across  the  Cu- 
charas  River  in  Colorado  for  the  Pueblo 
Rocky  Ford  Irrigation  Project.  The  dam 
forms  a  reservoir  of  50,000  acre-feet,  at  a 
point  on  the  river  some  35  miles  from  the 
irrigated  lands.  It  is  located  in  rock  canyon 
about  400  ft.  wide  with  nearly  vertical  walls, 
which  rise  well  above  the  crest  of  the  dam, 
which   is  550  ft.   long. 

The  dam  as  is  shown  by  the  drawings  and 
views  herewith  is  entirely  of  rock  fill  with 
■concrete  facing  and  cut  off  walls.  It  has  an 
upstream  slope  of  1  on  1  and  a  downstream 
slope  of  1  on  1%  and  a  crest  width  of  20  ft. 
The  spillway  is  separate  from  the  main  dam 
and  consists  of  a  canal  excavated  in  rock 
around  the  dam  and  to  an  elevation  20  ft. 
below  the  crest  of  the  dam.  This  wasteway 
is  located  on  the  right-hand  side  of  the  valley 
looking  downstream.  It  is  350  ft.  wide  and 
has  rock  slope  of  %  on  1  and  a  discharge  ca- 
pacity of  51,500  sec.  ft.  Excavation  for  the 
foundations  was  begun  early  in  1910.  Very 
little  vegetation  was  encountered  aside  from 
scrub  growth  on  the  upper  benches  which  was 
all  removed.  The  sidewalls  of  the  canyon 
were  roughened  and  benched  and  the  cuttings 
were  placed  in  the  embankment.  In  the  bed 
of  the  canyon  the  material  under  the  toe  of 
the  dam  was  excavated  to  the  hard  shale  rock. 
thus   forming  an  excavated   cut  off  trench  30 


ft.  wide  and  of  varying  depths  ranging  from 
20  to  30  ft.  The  concrete  cut  off  wall  was 
built  in  this  trench  and  the  trench  and  cutoff 
wall  were  backfilled  with  hand-laid  rock,  with 
voids  filled  with  spawls,  etc.,   and  puddled   in 


tinued  on  up  the  upper  slope  of  the  dam  to  a 
vertical  height  of  35  ft.  and  formed  a  layer 
30  ft.  thick  against  the  surface  of  loose  fill. 
This  layer  was  brought  to  a  fairly  even  sur- 
face and  after   it   had  sufficiently  settled  the 


Fig.  1— View  of  Cucharas  River   Rock   Fill    Dam   Completed. 


place.  This  layer  of  rock  was  cmtinued  on 
up  the  upper  slope  of  the  dam.  The  entire 
floor  of  the  dam  was  then  cleared  from  the 
cutoff  trench  back  to  the  heel  of  the  dam  and 
made  ready  to  receive  the  rock  fill.  The  hand- 
laid    rock    fill    in    the   cutoff   trench    was    con- 


concrete  facing  was  constructed  upon  it.  This 
provided  a  barrier  against  excessive  percola- 
tion of  water  through  the  dam. 

The  material  placed  in  the  dam  consisted  in 
general  of  as  large  rock  as  possible,  the  voids 
being  filled   with   spawls  of  smaller   material. 


December  25,  19\2. 
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All  boulders  between  %  cu.  ft.  to  V2  cu.  yd. 
in  volume  were  classified  as  "loose  rock." 
Where  it  was  impracticable  to  measure  the 
actual  percentage  of  loose  rock  excavation, 
this   was  estimated  on   a  percentage  basis  by 


wide  extending   from  the  top  to  the 
the  dam   where  it  joined  the  top  of 
Crete    cutoff    wall.      The    slabs    were 
thick   and    were   reinforced   with    No, 
wire  of   G-in.   mesh.     .'\t  the  top  of 
Crete  facirg  a  small  barrier  wall  was 


base  of  natural    river   bed,   and   resting   on   the   shale 

the  con-  bed. 

18    ins.  The  pipes  were  laid  in  a  bed  of  concrete. 

.  8   steel  and  then  entirely  covered  with  concrete  with 

the  con-  a   minimum    thickness   of    12   ins.      The    inlet 

built  as  ends  of  the  pipes  beyond  the  toe  of  the  inner 
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Fig.  2 — General   Plan  and   Profile  of  Cucharas 
River   Dam   Site   Showing    Location   of   Dam. 
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the  engineer.  Scattered  boulders  of  over  % 
cu.  yd.  in  size  were  classified  by  taking  the 
actual  yardage  of  the  boulders;  where  the  ex- 
cavation consisted  of  large  masses  of  boulders 
and  earth  it  was  classified  by  an  estimate  of 
percentage  of  solid  rock,  loose  rock  and  earth 
in  the  total  yardage  moved.  Solid  rock  con- 
sisted of  boulders  over  Vz  cu.  yd.  in  volume 
and  actual  ledge  rock  which  could  not  be 
plowed  by  a  grading  plow  and  six  horses  well 
handled. 

The  loose  fill  was  made  by  blasting  down 
overhanging  ledges,  the  material  falling  with- 
in the  limits  of  the  dam  and  also  by  the  ma- 
terial wasted   from  the  spillway  excavation. 

In  one  case  18,000  cu.  yds.  of  rock  and  loose 
material  were  secured  at  one  time  by  drift- 
ing a  "coyote  hole"  into  the  cliflf  above  and 
blasting  down  the  material. 

The  material  from  the  spillway  was  brought 
in  carls  through  a  tunnel  excavated  for  the 
purpose  from  the  canyon  wall  at  the  dam  on 
an  upgrade  to  the  wMsteway  section.  Thi> 
tunnel  was  sealed  with  concrete  on  completiiiii 
of  the  work  up  to  this  level  The  loose  mate- 
rial w-as  formed  in  layers  within  the  dam  a^ 
shown  by  Fig.  3.  The  rock  was  deposited 
alorg  the  entire  bottom  of  the  dam,  to  a 
vertical  height  of  35  ft.  at  the  upstream  face 
the  hand-laid  rock  section  on  this  face  beiiie 
brought  up  simultaneously.  From  this  face 
the  depth  of  fill  was  decreased  regularly  to  a 
height  of  1-J  ft.  at  the  downstream  face. 

A  second  layer  to  a  vertical  height  of  20 
ft  at  the  upstream  face  was  placed  over  the 
first  laver.  the  height  at  the  lower  face  re- 
maining at  15-ft.  elevation,  the  concrete  fac- 
ing bonded  with  the  lower  section  and  con- 
tinued on  this  second  layer. 

This  method  was  followed  until  the  dam 
had  reached  a  vertical  height  of  75  ft  after 
which  the  work  was  carried  on  up  to  the  top 
with  layers  of  even  thickness. 

The  entire  surface  of  the  water  slope  of 
the  dam  was  faced  with  reinforced  concrete, 
consisting  of   separate   reinforced   strips  5   ft. 


shown   by   Fi".   3,   to   act   as   a   buffer  against 
waves. 

Water    is    discharged    from    the    reservoir 
through  an  outlet  pipe  culvert.     This  culvert 


slooe  of  the  dam  are  in  a  heavy  concrete  head 
wall.  From  both  ends  of  this  wall,  wing  walls 
extend  15  ft.  into  the  reservoir,  with  a  con- 
crete   floor   between    them    providing    a    flare- 
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-View  of  Construction   Showing   Dump  from  Wasteway  Tunnel.  Cuehara.  River  Dam. 


consists  of  three  linos  of  l^-in.  cast  iron  pipe 
about  300  ft.  long,  having  a  combined  ca- 
pacity of  500  sec.  ft.  These  pipes  lay  side  by 
side  5  ft.  apart  o.:  the  centers  in  a  trench  ex- 
cavated to  an  average  depth  of  2  ft.  below  the 


shaped   entrance   to  the   pipes  at   the  bottom 
of  the  reservoir.  .^    . . 

.\t  the  upper  end  of  the  floor  m  this  ap- 
proach and  under  the  head  wall,  concrete  cut- 
oflf  walls  arc  carricti  down  l>elo\v  the  exoava- 
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tion  for  the  pipes  to  the  shale  to  prevent  seep- 
age of  water  along  the  bottom  of  the  latter. 
At  intervals  of  35  ft.  along  the  pipes  three 
concrete  cutoff  collars,  18  ins.  thick,  are 
formed  around  the  pipes;  these  collars  ex- 
tend 3  ft.  into  the  sides  of  the  trench  and  3 
ft.  above  the  pipe,  preventing  seepage  along 
it.  The  under  cutoff  walls  were  built  down 
into  the  shale  and  made  much  heavier  than 
the  other  parts  forming  piers  upon  which  the 
pipes  were  laid. 

The  entrance  to  the  pipes  was  covered  with 
a  steel  grid-rack  to  prevent  dead  wood  and 
other  foreign  matter  from  entering  and  lodg- 
ing in  the  pipes,  especially  during  the  low 
water  stages  of  the  reservoir. 


Designs  for  Irrigation  Structures. 

I. 

Outlet  Gate. 

(ST.\FF  .\RTICLE. ) 

The  outlet  gate  for  the  Alfred  Davis  reser- 
voir of  the  Turlock  Irrigation  District  in  Cali- 
fornia is  shown  by  the  drawing:s  of  Figs.  1 
to  8.  The  gate  structure  is  of  reinforced  con- 
crete and  the  gates  are  of  steel  and  are  of 
the  radial  type.  The  design  was  worked  out 
under  the  direction  of  Mr.  Burton  Smith, 
Chief  Engineer  of  the  District. 

The  general  plan  and  the  details  of  the 
concrete  work  are  given  by  Figs.  1  and  2. 
Referring  to  these  illustrations  it  will  be  seen 


walls.  The  drawings  of  Fig.  2  show  all  di- 
mensions of  the  parts  named  and  the  details 
of  their  reinforcement. 

The  two  abutment  walls  are  continued  reser- 
voirward  on  right  and  left  curves  which  form 
wing  walls  as  indicated  by  Fig.  1.  For  about 
the  first  30  ft.  from  the  gate  the  wing  walls 
are  buttressed  by  counterfoot  walls  extending 
into  the  embankment.  Tlie  wing  walls  proper 
are  then  continued  as  slope  paving  along  the 
embankment.  This  general  construction  and 
all  the  essential  details  are  indicated  by  Fig.  1. 
A  point  to  be  noticed  is  that  the  slope  paving 
wall,  as  well  as  the  wing  walls  proper,  is  re- 
inforced and  that  it  has  a  vertical  toe  wall 
extending  well  down  into  the  hardpan.     Inci- 
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Fig.  1 — General   Plan  of  Outlet  Gate  for  Alfred    Davis    Reservoir,    Turlock    Irrigation    District,   California. 


.Ground  the  downstream  end  of  the  pipes  is 
a  heavy  concrete  thrust  wall,  which  forms 
part  of  the  valve  chamber;  the  pipes  pass 
through  this  chamber  and  discharge  into  a 
basin,  immediately  outside  of  the  chamber 
from  which  the  waters  flow  into  the  river 
channel. 

A  48-in.  gate  valve  on  each  pipe  line  con- 
stitutes the  regulating  device  for  the  outlet 
structure.  These  valves  located  in  the  cham- 
ber are  imbedded  in  concrete  up  to  their  bon- 
nets and  in  addition  are  tied  back  into  the 
concrete  walls  with  the  reinforcing  rods.  This 
method  was  adopted  to  withstand  the  water 
pressure  on  the  valve  when  closed.  The  valves 
are  fitted  with  rising  stems  to  which  are  con- 
nected ball  bearing,  geared  operating  stands, 
which  are  placed  overhead  ;  these  valves  will 
be  utilized  independently  to  draw  water  from 
the  reservoir  as  required. 

The  work  was  designed  by  the  W.  H.  Rose- 
crans  Engineering  Co.  of  Chicago,  to  whom 
we  are  indebted  for  the  information  from 
which  this  article  has  been  prepared.  Mr.  Al- 
fred H.  Marshal  was  in  charge  of  the  designs 
for  the  Consulting  Engineer,  Mr.  W.  H.  Rose- 
crans. 


that  the  gate  structure  is  located  in  the  earth 
till  reservoir  embankment  and  is  the  full  bot- 
tom width  of  the  outlet  canal.  It  consists  of 
a  reinforced  concrete  floor  slab  stiffened 
across  canal  by  two  intermediate  beams  and 
by  upstream  and  downstream  cutoff  walls  as 
shown  by  Fig.  2.  This  floor  carries  parallel 
with  the  canal  line  two  abutment  walls  and 
two  partition  walls  which  are  braced  apart 
by  horizontal  across-canal  struts  located  as 
shown  by  Fig.  2.  The  walls  are  vertical  in 
front  and  carry  a  face  or  front  wall.  They 
are  horizontal  on  top  to  carry  an  operating 
platform  and  from  the  rear  edge  of  this  plat- 
form they  slope  down  to  a  point  8  ft.  vertically 
above  the  rear  edge  of  the  floor  and  there  are 
cut  ofT  with  vertical  faces.  The  height  of  the 
abutment  and  partition  walls  at  their  front 
faces  is  40  ft.  8  ins.,  measured  from  the  top 
of  the  floor;  the  face  wall  which  they  sup- 
port extends  from  their  tops  downward  to  8 
ft.  above  the  top  of  the  floor.  This  construc- 
tion leaves  three  openings  8  ft.  high  between 
partition  and  abutment  walls  and  these  open- 
ings are  closed  by  radial  gates  operated  by 
hoists  from  the  operating  platform  running 
across  the  tops  of  the  partition  and  abutment 


dentally  this  hardpan  furnished  an  unusually 
good    foundation   bed    for   the   gate   structure. 

The  general  design  of  the  radial  gate  is 
shown  by  Fig.  3.  It  is  of  familiar  character, 
namely,  a  cylinder  segment  operated  by  a 
wire  rope  extending  up  to  the  operating  plat- 
form and  there  being  wound  off  and  onto  a 
hoist  drum.  There  are  of  course  three  of 
these  gates,  one  for  each  compartment  of  the 
outlet. 

The  specifications  for  materials  and  work- 
manship of  the  concrete  structures  were,  in 
condensed   form,  as   follows : 

All  concrete  to  be  composed  of  1  part  of  best 
quality  of  local  Portland  cement,  3  parts  clean, 
sharp  sand,  free  from  loam,  and  4  parts  crushed 
rock,  varying:  in  size  from  that  which  may  be 
passed  in  any  direction  through  a  circular  ring 
14  in.  in  diameter  to  that  which  may  be  passed 
in  any  direction  through  a  circular  ring  l?i  ins. 
in  diameter.  The  rock  must  be  hard,  seamless 
and  free  from  earthy  matter  and  subject  to  the 
approval  of  the  engineer.  The  whole  is  to  be 
moistened  sufficiently  to  give  it  the  required 
consistency  for  application.  Concrete  is  not  to 
be  mixed  in  larger  quantities  than  is  required 
for    immediate    use,    and    shall    be   deposited    in 
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layers  not  exceeding  S  ins.  in  thickness  and 
thoroughly  tamped.  Before  any  weight  is  placed 
on  the  concrete  it  shall  have  as  much  time  to 
set  as  can  conveniently  be  allowed,  and  In  no 
case  less  than  twelve  hours. 

Cement  mortar  shall  be  composed  of  1  part 
of  best  quality  of  local  Portland  cement  and  2 
parts  clean,  sharp  sand,  free  from  loam,  and  the 
whole  moistened  sufBciently  to  give  it  the  re- 
quired consistency  for  application.  It  shall  not 
be  mixed  in  larger  quantities  than  is  required 
for  immediate  use  and  shall  be  considered  as 
part  of  the  structure  for  which  applied  and  no 
extra  allowance  shall  be  made  for  such  mortar 
and  plaster.     As  little  plastering  as  possible  will 


Cost    of    Reinforced    Concrete    Barge 

Construction,  Panama  Canal. 

(staff  article.) 

The  plans  and  plant  for  excavating  some 
8,000,000  cu.  yds.  of  earth  overlying  rock, 
which  had  subsequently  to  be  excavated,  were 
described  in  an  article  on  methods  and  cost 
of  hydraulic  excavation  on  the  Panama  Canal 
which  was  publislied  in  our  issue  of  March  1, 
1911.  A  notable  feature  of  the  plant  was  four 
reinforced  concrete  barges  on  which  the 
dredging  pumps  were  mounted.  Some  data 
on  the  cost  of  constructing  and  on  the  service 
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Abutment  Reinforcement 


3  Tile  Dram , 


be  done  and  this  only  to  make  the  rough  work 
smooth  to  meet  the  requirements  of  the  engi- 
neer. 

All  concrete  work  must  be  reinforced  with 
steel  bars  and  wire  mesh,  to  have  an  ultimate 
tensile  strength  of  not  less  than  55,000  lbs.  per 
square  inch,  and  an  elastic  limit  of  not  less  than 
.  27,000  lbs.  per  square  inch  and  be  so  anchored 
as  to  assist  its  adhesion  to  the  concrete. 
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Metal  Lath  in  Convention  Hall,  Phila- 
delphia.—Metal  lath  replaced  the  old  style 
wooden  lath  in  the  construction  of  the  con- 
vention hall  recently  erected  by  the  city  ot 
Philadelphia  for  the  German  Singing  Society. 
This  hall  is  one  of  the  largest  temporary  struc- 
tures ever  built,  and  is  400  ft.  in  width.  .-Ml 
the  stucco  work  was  done  on  24  gage  ex- 
panded metal  lath.  Five  thousand  yards  of 
this  lath  was  used,  and  was  furnished  by  the 
Berger   Manufacturing  Co.,  of   Canton,   Ohio. 
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Levee  Construction  in  Formosa. --.'\  bil- 
for  the  apprnpriation  of  $l.--'50,000  (gold)  for 
the  construction  of  an  embankment  or  levee 
at  Taihoku,  the  capital  of  Formosa,  is  now  be- 
fore the  Imperial  Diet.  The  annual  overflow 
of  the  Tansui  river  at  that  point  causes  great 
loss,  and  the  government  will  take  steps  to 
protect  the  city. 


RCK^yA 


Fig.  2— Details  of  Outlet  Gate.  Alfred  Davis 
Reservoir. 

of  these  barges  are  furnished  us  by  ^Ir.  S.  B. 
Williamson,  late  Division  Engineer,  FauhL 
Division,  Panama  Canal,  through  the  courtt^•;y 
of  Col.  Geo.  W.  Goethals,  Chief  Engineer.  W  e 
present  this  iufonuation  below: 


There  were  four  barges  constructed,  and  lh» 
coats  were  as  follows: 

Constructing  Three   Barges  at  Mlraflores. 

Labor.  Material.  Total. 

$  7,883.76  »G.049.:;9  $13,933.05 

Constructing  One  Barge  at  B:\!'  ■•■ 

i  2,157.70  t    417.98  i  : 

Tot.    $10,041.46             $6,467.27             $lC,-v„..w 
Total  cost  per  barge »  4, 127. 18 

The  above  figures  are  of  very  little  value  for 
giving  typical  costs.  Inasmuch  as  the  three 
barges  constructed  at  Mlraflores  were  built  un- 
der unusual  conditions,  due  to  the  fact  that 
there  was  only  one  point  where  they  could  b« 
constructed  so  as  to  be  launched  directly  Into 
the  pool,  and  this  point  was  on  low,  swampy 
ground,  which  necessitated  a  large  expenditure 
for  ways  and  foundations  upon  which  to  erect 
the  barges.  The  construction  of  the  fourth 
barge,  at  Balboa,  was  done  under  very  much 
more  favorable  conditions,  but  at  the  same  time 
I  believe  that  the  material  cost  shown  for  this 
is  too  low.  as  some  of  the  costs  for  handling 
the  reinforcing  material,  and  even  the  material 
Itself,  had  crept  Into  the  accounts  for  the 
barges  previously  constructed.  Aside  from  the 
above,  the  barges  were  designed  unusually 
heavy,  because  they  were  to  be  used  to  support 
20-in.  centrifugal  pumps  together  with  their 
operating  motors,  and  therefore  ample  allowance 
was  made  for  vibration. 

In  regard  to  the  service  of  these  barges,  will 
state  that  it  was  found  necessary  to  abandon 
them  because  In  attempting  to  sink  the  suctions 
of  the  pumps  the  barges  frequently  rested  on 
the  bottom,  and  were  punctured  by  large 
boulders  and  sunken  logs.  They  were  In  this 
service  about  one  year,  and  1  am  of  the  opinion 
that  they  stood  this  severe  treatment  as  well  as 
either  a  steel  or  wooden  barge  would  have,  and 
that  the  necessity  for  abandoning  them  was  due 
not  to  the  fact  that  they  were  concrete  barges, 
but  that  barges  of  any  cnaracter  were  not  suited 
to  the  conditions. 

Ration  List  for  Survey  Parties  in  the 
Philippine  Islands. 

(.STAFF     ARllCLE.  > 

Ration  lists  for  survey  parties  are  almost 
as  many  as  are  the  men  who  have  occasion 
to  provision  such  parties.  In  variety  these 
lists  range  from  "sow  belly,"  bread  and  beans 
to  a  score  or  two  of  foodstuffs,  luxuries  to 
the  mind  of  one  party  head  being  necessities 
to  the  mind  of  another.  The  list  which  lol- 
lows  is  furnished  to  us  by  Mr.  R.  C.  Hard- 
man,  Fort  Huachuca,  .-Xrizona,  with  the  fol- 
lowing comment : 

I  am  sending  a  copy  of  a  ration  list  formerly 
used  for  survey  parties  In  the  Bureau  of  Public 
Works  of  the  Philippine  Islands.  This  list  was 
for  Americans  only  and  covered  a  period  of  30 
days.  This  was  supplemented  whenever  possi- 
ble by  purchases  of  fresh  meat,  chickens,  eggs. 
fish,  etc.  The  prices  given  are  In  Philippine  cur- 
rency and  should  be  divided  by  two  to  get  Am.T- 
Ican  gold. 

RVTION  LIST  JX1R  ONE  MAN  FOB  30  DAYS. 
, Price V 

Provisions  Pe,r 

and  Quantity.  un »•    Total.    Total. 

Pork  sausi;ges.  6  cans $0.45         »i...V 

Beefsltak  and  onions,  I  can    .65  .m 

Corned  beef  hash.  7  cans S.  2.59 

Issue  bacon,  J  lbs 40  1.60 

Compressed  hum.  2  cans 5.  l.oj 

Beef  stew,  2  cans |6  1.12 

Beef,  corned.  2  cans 55  l.io 

Soup,  M.  T.,  2  cans B4  l.OS— $11.SS 

Flour.  17  lbs... OSl  1.S8 

Corn  meal.  5  lbs 1»  •fj 

Rolled  oats.  .^  lbs-  • SI  l-SS 

Crackers,  .soda.  4  lbs 28  1.12 

Bread.  B.  B.  4  cans 26  1,0«—  »«.04 

Pork  and  benns.  2  cans 36  .72 

Potatoes.  16  lbs 0«'  -l" 

Onions.  ,'■.  lbs «•>»  -JO 

Corn,  canned.  4  i-:.i  .M  '■« 

Succotash.   4   cans  S*  1.44—  »«.tl 

Peaches,  evaporated.  2  U-s..     .29  .|| 

.\pples.  evaporjileil.  *  lbs 34  .8S—  II  M 

Priinos,  dried.  2  llv  •!•  •« 

.Tarn,  n.  B..  4  cann  M  1.10         _ 

.lum,  S.  B.,  2  cans '  '"'      ' 

Coftoo,  Issue,  Vi  lbs — 

Tea.  E.  B.,  H  Ib.i 

Supnr.  Brnnulatoil.  In  U"  ; 

Highland  cream.  S  enns  "—  »»■»«• 
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Fig.   3 — General    Design   of   Radial   Gate. 


Lard,  5  lbs 32  1.60 

Baking  powder.  1  lb 2.14  2.14 

Pickles,  plain,  1  qt 85  .85 

Vinegar.  1  pt 13  .13- 


t3.65 


Mustard.  French,   %  bottle..     .41  .14 

Salt,   table,    >^   bottle 36  .12 

Pepper,  bulk,   %  box 1.21  .40 

Tomato  catsup,  2  pts 75  1.50- 


the 
the 
the 


The    Essential    Features    of    the    New 

Power  Plant  on  French  Broad 

River  at  Asheville,  N.  C. 

The  salient  features  of  the  design  of 
new  dam  for  the  hydroelectric  plant  of 
North  Carolina  Electrical  Power  Co.,  on 
French  Broad  River  near  .\sheville,  N.  C,  are 
given  in  the  latest  issue  of  The  Concrete  Age 
as   follows : 

The  dam  is  540  ft.  long,  30  ft.  high,  and  43 
ft.  9  ins.  thick  at  the  base  and  11  ft.  thick  at 
the  top.  The  construction  is  of  cyclopeah  con- 
crete, the  large  stones  in  some  instances  ap- 
proximating 0  cu.  yds.  About  22,000  bbls.  of 
cement  were  used  in  the  construction  of  the 
dam,  and  in  the  retaining  wall  for  the  pro- 
tection of  the  roadbed  of  the  Southern  Ry., 
which  runs  along  the  north  bank  of  the  river 
at  this  point.  The  upstream  face  of  the  dam 
is  perpendicular,  while  the  downstream  face 
is  curved  in  such  a  manner  that  the  water 
clings  to  the  surface  from  top  to  base,  pre- 
venting the  compressed  air  under  the  falling 
sheet,  thus  eliminating  the  trembling  often 
felt  in  the  vicinity  of  overflow  dams.  There 
are  two  7-ft.  mud  gates  in  the  dam  ne.xt  to 
the  power  house,  operated  by  hydraulic  cylin- 
ders, and  they  are  opened  and  closed  by  an 
electrically  driven  pump  in  the  power  house. 
Both  gates  and  cylinders  are  entirely  sub- 
merged. There  are  four  oenstock  gates 
which  are  said  to  be  among  the  largest  cast- 
iron  gates  made.  Elach  gate  covers  a  clear 
opening  of  18  ft.  by  7  ft.  3  ins.,  and  weighs 
13  tons.  The  gates  are  operated  in  pairs  by  an 
electric  motor.  The  power  house  is  40x76  ft., 
fireproof  throughout,  built  of  concrete  to  the 
floor  line,  and  with  brick  from  that  point  up. 

The  construction  of  the  dam  at  this  point 
necessitated  the  raising  of  the  tracks  of  the 
.Southern  Ry.  20  ft.  higher  than  the  old  road- 
bed, and  afTected  the  track  a  distance  of  about 
2%  miles.  The  total  excavation  necessary  to 
rebuild  the  road  on  a  higher  elevation  amount- 
ing to  50,000  cu.  yds.,  80  per  cent  of  which 
was  solid  granite,  the  total  cost  of  which  was 
$75,000.  and  required  one  year  to  complete. 
This  was  done  without  interruption  of  traffic, 
although  there  was  a  traffic  of  about  40  trains 
a  day  passing  over  the  track.  The  total  cost 
of  the  plant,  in  round  numbers,  was  $500,000, 
and  the  normal  capacity  is  5,000  H.  P. 


-  $2.16 
$37.20 


Park   and   Street    System    for    Seoul. — .\ 

system  of  broad  thoroughfares,  paved  and 
macadamized,  is  to  be  constructed  in  Seoul, 
Chosen  (Korea),  to  replace  the  narrow  streets 
which  are  characteristic  of  that  city.  One  of 
these  streets  will  be  180  ft.  in  width;  one  115 
ft. :  three  011  ft. :  five  of  72  ft. ;  five  of  60  ft., 
and   fifteen   of  48   ft. 


BRIDGES      AND      BUILDINGS      SECTION 


Constructional  and  Economic  Features 

of  Recent  Concrete  Bridge  Work 

in  Pittsburgh,  Pa. 

There  are  78  city-maintained  bridges  in 
Pittsburg,  Pa.  The  value  of  these  bridges  is 
some  $5,000,000.  From  1900  to  1907  the  yearly 
appropriation  by  the  city  councils  for  the 
maintenance  of  these  bridges  was  1  per  cent 
of  the  total  valuation  of  the  property.  This 
was  obviously  a  totally  inadequate  sum  with 
which  properly  to  maintain  the  structures.  As 
a  means  of  minimizing  the  evil  of  negligence 
of  proper  means  of  bridge  maintenance  the 
city  department  in  charge  of  bridges  adopted 
in  1907  a  new  policy.  This  was  to  protect 
whenever  the  opportunity  presented  itself 
both  existing  and  new  steel  bridges  by  con- 
crete coverings  or  envelopes  and  when 
local  and  economic  conditions  were  favorable 
for  its  use  to  construct  new  structures  of 
concrete.  The  result  has  been  to  make  the 
city  of  Pittsburgh  distinctly  prominent  for 
the  large  amount  of  its  recent  large  concrete 
bridge  work.     Several  of  these  new  structures 


are  described  in  a  paper  before  the  National 
Association  of  Cement  Users  by  Mr.  N.  S. 
Sprague,  M.  A.  M.  Soc.  C.  E.,  Superintendent 
Bureau  of  Construction,  Pittsburgh,  Pa.  A 
more  important  feature  of  this  paper,  how- 
ever, is  its  review  of  the  general  construc- 
tional and  economic  features  of  concrete 
bridge  work.  The  following  are  extracts  from 
Mr.  Sprague's  paper : 

CONSTRUCTED    AND    PROPOSED    BRIDGES. 

The  recent  bond  issues  for  public  improve- 
ments included  items  for  the  building  of  sev- 
eral large  highway  bridges  and  of  this  num- 
ber it  was  decided  that  the  following  should 
be  constructed  of  reinforced  concrete:  (1) 
Meadow  St.  Bridge,  over  Negley  Run ;  (2) 
Larimer  Ave.  Bridge,  over  Washington  Blvd. ; 
(3)  Atherton  Ave.  Bridge,  over  the  P.  J.  R. 
R. ;  (4)  Atherton  Ave.  Bridge,  over  the  P. 
R.  R. ;  (6)  Murray  Ave.  Bridge,  over  Wm. 
Pitt  Blvd.;  (7)  Haights  Run  Bridge— High- 
land Park  entrance.  On  account  of  the 
magnitude  and  prominence  of  these  bridges  a 
special   effort   was   made   and   study   given   to 


produce    graceful    lines    and    artistic    looking 
structures. 

Meadow  St.  Bridge. — The  design  of  the 
Meadow  St.  bridge  was  the  first  of  these 
structures  undertaken.  It  is  454  ft.  in  length 
and  50  ft.  in  width,  with  two  10-ft.  sidewalks. 
The  main  span  is  209  ft.  in  length,  with  a 
rise  of  46.14  ft.,  and  consists  of  three  arch 
ribs,  the  two  outside  ribs  being  uniformly  3 
ft.  9  ins.  in  width  and  the  center  rib  5  ft.  All 
three  ribs  have  a  depth  varying  from  5  ft.  at 
the  crown  to  6  ft.  2  ins.  at  the  springing  line. 
The  three  main  arch  ribs  are  tied  together 
with  horizontal  struts  to  provide  additional 
lateral  strength  against  wind  pressure  and 
possibly  indeterminate  secondary  stresses.  The 
main  piers  are  of  cellular  construction,  the 
abutments  U-shaped  and  the  sidewalks  are 
supported  on  cantilever  beams.  The  bridge 
was  reinforced  throughout  with  Monolith 
bars,  the  steel  being  medium  open  hearth  as 
recommended  by  the  American  Railway  En- 
gineering Association.  The  main  span  is  a 
three-centered  arch  approaching  very  closely  a 
parabola  and   the   line  of   pressure  practically 
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coincides  with  the  axis  line  of  the  arch  ribs. 
Expansion  joints  were  provided  for  the  deck 
of  the  bridge  at  the  abutments  and  main  piers. 
The  cost  of  this  bridge  was  $72,000. 

Larimer  Ave.  Bridge. — The  Larimer  Ave. 
bridge  was  finished  last  July,  with  the  excep- 
tion of  some  minor  details.  This  bridge  is 
the  largest  of  its  type  which  has  yet  been 
built.  In  appearance  it  resembles  the  Meadow 
St.  structure,  except  it  has  two  arch  ribs  in- 
stead of  three.  It  is  670  ft.  in  length,  50  ft. 
in  width,  with  two  sidewalks  each  10  ft.  wide, 
and  is  110  ft.  above  the  ground.  The  main 
span  of  the  arch  is  300  ft.  4%  ins.  The  arch 
ribs  have  a  uniform  width  of  8  ft.  and  in 
depth  vary  from  6  ft.  6  ins.  at  the  crown  to 
11  ft.  at  the  springing  line  and  are  30  ft.  on 
centers.  The  concrete  was  reinforced 
throughout  with  Muesser  Diamond  bars,  ex- 
cept in  the  arch  ribs,  where  structural  shapes 
were  used.  Crushed  limestone  was  sued  in 
the  concrete  for  all  parts  of  the  bridge  above 
the  ground  level,  and  gravel  below.  This 
bridge  contains  9,471  cu.  yds.  of  concrete  and 
will  cost  the  city  $170,000.  To  provide  for  ex- 
pansion and  contraction  of  the  roadway, 
joints   were   located   at   the   abutments,    main 


concrete  and  626,800  lbs.  of  steel  reinforce- 
ment. The  bridge  is  now  practically  finished 
and  will  cost  the  city  about  $95,000. 

The  other  bridge  on  Atherton  Ave.,  over 
the  Pennsylvania  R.  R.,  is  unHke  in  appear- 
ance and  design  any  of  the  other  bridges 
before  mentioned.  This  valley  is  wide  and 
comparatively  shallow;  furthermore,  the  cen- 
ter line  of  the  bridge  and  the  railroad  make 
an  angle  of  62°  45',  which  required  the  build- 
ing of  skew  arches.  The  bridge  is  built  of 
reinforced  concrete,  is  380  ft.  in  length,  CO  ft. 
in  width,  with  two  12  ft.  sidewalks.  It  has 
three  spans  of  90  ft.  each,  with  a  rise  of  21  ft. 
The  arch  rings  are  2  ft.  6  ins.  in  depth  at  the 
crown  and  a  vertical  depth  of  9  ft.  at  the 
springing  line.  The  filling  for  the  roadway 
will  consist  of  granulated  slag  and  is  retained 
by  spandrel  walls.  The  concrete  is  reinforced 
with  Diamond  bars,  which  are  held  in  place 
in  the  arch  rings  by  structural  steel  cross 
struts,  to  which  the  bars  are  attached.  The 
arches  were  built  in  six  longitudinal  sections 
extending  the  full  length  of  the  bridge.  By 
this  method  of  arch  construction,  one-half  of 
the  arch  rings  for  the  width  of  the  bridge 
was    first    constructed.      Steel    centering   was 


span  is  210  ft.,  with  a  rise  of  35  ft.,  and  con- 
sists of  two  arch  ribs  10  ft.  in  width  and  33 
ft.  on  centers.  The  depth  of  the  ribs  at  the 
crown  of  the  arch  is  5  ft.  6  ins  -■•  '  ••  ''^e 
springing  line  11  ft.    The  floor  s>  -  s 

bridge   is    similar   in   design   and  n 

to  those  previously  described  and  ihc  same 
general  scheme  of  steel  reinforcements  is  in- 
tended to  be  used.  This  structure  contains 
only   4,500  cu.   yds.   of   concrete   and   400,000 

lbs.  of  steel  reinforcement,  which  r- •-  a 

saving  of   about   S40,0<jij  in   the   ■  -'i 

compared  with  the  first  design  an:   _  '.•5 

the  question  of  settlement  of  the  spandrel 
filling  and  simplifies  the  drainage  of  the  road- 
way. 

Haighl's  Run  Bridge.— The  first  step  look- 
ing toward  the  building  of  a  ''  ntrance 
to  Highland  Park  from  But..  taken 
when  an  appropriation  of  $1V  ,  .--a  made 
for  rebuilding  the  Haight's  Run  bridge.  This 
bridge  will  be  located  on  the  line  of  Butler 
St.,  over  Haight's  Run,  at  the  intersection  of 
the  boulevard,  park  drive  and  the  19th  St. 
bridge  over  the  Allegheny  River  leading  to 
Sharpsburg.  This  bridge  must  therefore,  first, 
be  utilitarian  and,  second,  its  general  appear- 


pjg.  1 — Pine  St.  Bridge    as    Originally   Built. 


Fig.   2 — Pine    St.    Bridge    as   Covered    with   Concrete 


piers    and    over    the    third    spandrel    column 
from  the  main  piers. 

Atherton  Ave.  Bridges.— lo  relieve  the  con- 
gestion of  automobile  traffic  on  Center  Ave., 
between  Craig  St.  and  Liberty  Ave.,  it  was 
necessary  to  widen  and  improve  Atherton 
Ave.,  which  is  parallel  with  and  one  block 
west  of  Center  Ave.  In  connection  with  this 
street  improvement,  two  new  bridges  were 
required,  one  over  the  Pittsburg  Junction  R. 
R  and  the  other  over  the  Pennsylvania  R.  R. 
The  valleys  spanned  by  the  two  Atherton  Ave. 
bridges  have  considerably  less  depth  than  at 
Meadow  St.  and  Larimer  Ave.,  and  therefore 
the  rise  of  the  arches  was  correspondingly 
decreased,  which  was  an  important  factor  in 
influencing  the  designs  adopted. 

The  bridge  over  the  Pittsburgh  Junction 
R  R.  has  a  total  length  of  418  ft.,  is  60  ft. 
in  width  and  has  two  12  ft.  sidewalks.  Ihe 
main  span  has  two  arch  ribs  14  ft.  in  width, 
37  ft.  6  ins.  on  centers  and  a  clear  span  ot 
168  ft.  6  ins.,  with  a  rise  of  32.o  ft.  llie 
depth  of  the  ribs  at  the  crown  is  3  ft  6  ms. 
and  at  the  springing  line  the  vertical  depth  is 
7  ft  ^t  the  west  end  of  the  bridge  there  is 
one' span  of  60  ft.  and  at  the  east  end  a 
span  of  45  ft.,  both  arches  having  tvvin  ribs 
the  same  distance  on  centers  and  of  the  same 
width  as  the  main  arch.  The  main  piers  are 
solid  instead  of  the  cellular  construction  used 
on  the  other  bridges.  This  was  necessary  to 
withstand  the  thrust  of  the  60  and  4,.  . 
arches  which  spring  from  an  elevation  22.8  t  . 
above  the  springing  line  of  the  .m^m  arch 
The  spacing  of  the  main  arch  ribs  on  his 
structure  is  such  that  the  outer  faces  are  flu  h 
with  the  facia  girders  under  the  coping,  tlt^s 
obviating  the  necessity  for  supporting  the 
sidewalks  on  cantilever  brackets  such  as  use  1 
on  the  Meadow  St.  and  Larimer  Ave.  bridges 
The  concrete  in  this  bridge  was  reinforced 
;hh  Kahn  and  Diamond  bars,  except  the 
main  arch  ribs,  where  structural  steel  was 
S     This  bridge  contains  7,960  cu.  yds.  of 


used  for  these  arches,  so  designed  that  upon 
the  completion  of  one-half  of  the  arch  rings 
for  the  three  spans  the  falsework  was  low- 
ered onto  rollers  and  then  shifted  into  posi- 
tion for  building  the  other  half  of  the  arch 
rings.  On  account  of  the  restricted  space  at 
each  end  of  the  bridge  it  was  necessary  to  use 
a  gravity  system  for  placing  the  concrete, 
instead  of  cableways,  as  used  on  the  other 
bridges.  This  bridge  is  practically  finished, 
except  the  railing  and  pavements.  It  con- 
tains 8,^00  cu.  yds.  of  concrete  and  519,000 
lbs.  of  steel  reinforcement,  and  will  cost  the 
city  when  completed  about  $95,000. 

Murray  Ave.  Bridge— The  Murray  Ave. 
bridge  is  located  in  the  Squirrel  Hill  section 
of  the  city  on  the  line  of  Murray  Ave.  and 
crosses  over  the  Wm.  Pitt  Blvd.,  replacing  a 
steel  viaduct  now  used  exclusively  by  the 
Pittsburg  Railways  Co.  Since  the  appropria- 
tion for  this  bridge  was  obtained  the  Munici- 
pal Art  Commission  was  created  and  under 
the  law  must  approve  all  designs  of  city 
bridges  costing  $20,000  or  more.  This  Com- 
mission desired  a  monumental  and  artistic 
looking  structure.  The  plans  for  such  a 
bridge  were  drawn  and  approved  by  the  -Art 
Commission,  but  the  bridge  could  not  be 
built  within  the  appropriation  and  no  addi- 
tional funds  could  be  secured.  This  hrst 
design  was  for  two  spans  of  117  ft.  each,  with 
ring  arches,  spandrel  walls  and  filled  roadway. 
This  type  of  bridge,  which  embodies  all  the 
artistic  features,  is  most  extravagant  in  de- 
sign and  is  open  to  the  further  objection  of 
the  difficulty  in  maintaining  the  roadway,  due 
to  the  settlement  and  drainage  of  the  span- 
drel filling.  To  build  this  bridge  would  re- 
quire 9,400  cu.  yds.  of  concrete  and  83-1.000 
lbs    of  steel  reinforcement. 

Another  design  was  prepared  and  the  detail 
plans  are  now  being  made.  The  revised  plan 
calls  for  a  reinforced  concrete  arch  bn.lgo 
375  ft.  in  length,  GO  ft.  i>i  wiJlh,  with  paved 
roadway  and  two  10  ft.  sidewalks.    The  mam 


ance  must  harmonize  with  its  future  sur- 
roundings. For  this  location  it  is  proposed  to 
build  a  reinforced  concrete  bridge  crossing 
the  run,  with  a  single  span  of  195  ft  and  a 
rise  of  25  ft.  The  width  of  the  bridge  will 
be  60  ft.,  with  two  12  ft.  sidewalks  and  a  36 
ft.  roadway.  The  roadway  is  supported  on 
two  arch  ribs  12  ft.  in  width  and  32  ft  on 
centers.  At  the  west  end  of  the  bridge  we 
propose  to  build  of  concrete  and  stone  two 
large  ornamental  pylons  and  special  attention 
will  be  given  to  the  design  of  an  appropriate 
railing.  This  bridge  will  be  built  in  accord- 
ance with  a  comprehensive  plan  f"-  "inr  >v^iig 
the  Park  entrance,  which  has  bti  d 

by  the  Bureau  of  Construction.  .    .115 

for  this  bridge  are  now  being  drauii  and  it  is 
expected  to  start  construction  work  early  in 
the  spring. 

ECO.N'OMY    .^ND    PROBLEMS    OF    DESIGN. 

In  the  design  of  all  these  bridges,  wc  have 
been  greatly  limited  by  the  amount  of   funds 

available  for  the  building  'it 
was  therefore  necessary  to  t 

est  economy  in  tho''  ^  —  •■■•'  le 

of   the   artistic    f<  e 

bridge,  I  believe.  •'« 
of  economic  dcvci 

matic  conditions  w  " 

of  the  country.    "The  tv  K 

spans  has  much   in   it>  '.'J 

economy    of    niafr-    '  t 

design.     It  is  tru.  r 

the  twin  ardu^  ■■■  ^• 

cess    of    mall  " 

must  be  crcdi:  '   « 

omission  of  the  i>                              '  '| 

on   the  other   h.in  j' 

reduction   in   the  '• 

which  is,  perhaps,  f 

ronstriiclion.     If    '  <"' 

ribs   the  middle   i  "' 

and    must   be   m.i'  '^ 

ribs    and    this   condition    <•■.  '(? 

produces   indeterminate   ten  ;  c% 
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due  to  the  variation  in  the  size  of  the  ribs, 
which  tend  to  produce  cracks  in  the  floor 
system. 

All  these  arches  were  designed  disregard- 
ing the  use  of  the  rib  reinforcement,  which 
to  some  engineers  may  appear  extravagant, 
but   since  the  number   of   long   span   concrete 


conformance  to  architectural  features  and 
precepts  are  most  commendable.  If  only  the 
economic  features  of  design  were  considered, 
ignoring  the  KSthetic  entirely,  this  practice 
would  result  in  one  type  of  bridge,  thereby 
subjecting  the  designer  to  criticism  on  account 
of   the    similarity    of    the   bridges    and    disre- 
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Fig.    3 — Atherton    Ave.    Reinforced  Concrete   Bridge,   Pittsburgh,   Pa. 


arches  is  small  and  all  are  of  comparatively 
recent  construction,  the  opportunity  to  ob- 
serve their  behavior  under  various  conditions 
for  a  reasonable  period  has  not  been  possible. 
Under  these  conditions  the  ribs  were  designed 
only  for  compressive  stresses  and  the  intro- 
duction of  the  steel  in  the  ribs  was  simply  to 
provide  an  additional  factor  of  safety,  more 
rigidity  of  the  whole  structure  and  greater 
elasticity  of  the  ribs. 

One  of  the  greatest  practical  difficulties  in 
reinforced  concrete  construction  of  this  na- 
ture is  to  secure  the  proper  spacing  of  the 
steel  rods  and  to  prevent  their  displacement 
in  the  process  of  concreting.  Large  steel 
rods  such  as  are  required  in  massive  struc- 
tures are  most  difficult  to  bend  and  handle 
and  these  difficulties  have  been  overcome  by 
the  use  of  structural  shapes  in  the  arch  ribs, 
which  insure  their  correct  location  in  the  con- 
crete and   facilitates  erection. 

The  economic  problem  in  the  design  of  con- 
crete bridges,  taken  in  conjunction  with  the 
planning  of  the  proper  artistic  features,  is 
most  difficult  to  solve  and  often  prevents  the 
attainment  of  the  best  architectural  results  to 
a  full  and  reasonably  desirable  extent.  We 
are  compelled  to  live  within  our  means  and 
likewise  the  engineer  must  sacrifice  and  limit 
the  artistic  and  ornamental  features  of  his 
designs  to  the  means  at  hand. 

In  making  the  plans  for  the  large  concrete 
bridges  which  have  been  briefly  described  the 
the  principal  dimensions  and  general  type 
of  bridge  were  determined  largely  by  the  pro- 
file of  the  ground  and  required  certain  forms 
of  construction  which  could  not  be  changed, 
however  desirable  it  might  be  in  order  to 
give  better  lines  to  the  structure.  The  arcni- 
tecture  on  some  of  these  bridges,  broadly 
speaking,  was  divided  into  two  classes;  first, 
the  best  architectural  treatment  possible  to 
such  parts  of  the  bridge  as  were  fixed  by 
scientific  principles  of  design  or  local  con- 
ditions and  which  could  not  be  changed,  and, 
second,  those  embellishments  which  add  noth- 
ing to  the  strength,  serve  no  useful  purpose, 
but  which  add  greatly  to  the  beauty  and  grace 
of  the  structure.  The  first  class  adds  little 
additional  cost,  but  the  second  class  will  in 
general  greatly  increase  the  cost  of  the  struc- 
ture. Having  satisfied  the  utilitarian  require- 
ments, many  modifications  are  frequently  re- 
quired to  produce  an  artistic  looking  struc- 
ture. Theoretically  the  best  manner  of  pro- 
cedure is  the  adjustment  of  the  type  of  bridge 
to  the  site  under  consideration.  Graceful  and 
pleasing  lines  can  be  adopted  in  all  cases, 
even  where  the  necessity  for  the  strictest 
cconcr^'^  prevails.  Where  funds  are  available 
.-ind  wheie  conditions  make  it  desirable,  strict 


garding  the  excellent  opportunities  to  give 
character,  dignity  and  individuality  to  each 
of  the  structures. 

WORKMANSHIP   AND   CONSTRUCTION. 

However  carefully  and  accurately  designed 
a  concrete  bridge  may  be,  the  work  of  the 
designer  may  be  set  at  naught  by  delegating 
the  construction  to  incompetent,  inexperienced 
and  unskillful  contractors.  A  large  bridge  is 
an  imposing  and  monumental  structure,  gen- 
erally used  and  seen  daily  by  thousands  of 
people,  which  emphasizes  the  importance  and 
makes  necessary  for  the  engineer  to  require 
the  same  degree  of  excellence  of  workman- 
ship and  skillful  management  as  the  architect 
demands  in  the  execution  of  his  plans  for 
some  magnificent  building.  The  problem  of 
the  engineer  in  this  respect  is  much  more  dif- 
ficult of  attainment  than  for  the  architect, 
since  on  concrete  liridgc  construction  most  of 
the  work  is  performed  by  unskilled  labor  and 
with  the  use  of  more  difficult  materials.  .'\ 
large  concrete  bridge  is  composed  of  a  num- 
ber of  large  monolithic  sections,  which  must 
of  necessity  be  built  in  several  parts  at  dif- 
ferent times  and  under  varying  conditions,  all 
of  which  demand  the  utmost  attention  and 
watchfulness  to  the  adequate  bracing  of  the 
forms  and  their  true  and  correct  alignment. 
The  bulging  of  a  form  or  the  unnoticed  es- 
cape of  grout  from  the  concrete  are  defects 
which  may  not  impair  the  strength  of  ordi- 
nary construction,  and  which  are  easily  reme- 
died in  most  forms  of  concrete  work,  but  in 
liridge  work  these   accidents  are  likely  to  re- 


undoubtedly  true  for  some  structures,  but  the 
writer  is  convinced  that  if  the  general  use  of 
concrete  for  bridges,  buildings,  towers,  etc., 
is  to  continue,  its  future  use  for  these  struc- 
tures will  depend  in  no  small  measure  upon 
the  ability  of  the  engineer  to  produce  effects 
in  the  surface  finish  of  the  concrete  which  will 
compare  favorably  and  furnish  an  equally 
good  contrast  with  other  kinds  of  building 
materials.  There  is  here  open  a  large  and 
profitable  field  for  investigation  and  experi- 
ments. The  smooth  concrete  surface  with  its 
uniform  color  is  lacking  in  character  and  in- 
dividuality, which  makes  it  desirable  to  rough- 
en the  surfaces  and  expose  the  stone  in  the 
concrete  or  else  incorporate  into  the  mass 
materials  other  than  those  ordinarily  used  in 
its  composition.  I  am  of  the  opinion  that  the 
ultimate  solution  of  this  most  important  ques- 
tion will  be  found  in  this  manner,  rather  than 
by  the  application  of  external  treatments.  In 
some  cases  the  writer  has  been  successful  in 
obtaining  good  results  by  bush-hammering 
the  concrete  with  a  hammer  having  about  11 
points  to  the  square  inch.  This  method  of 
finishing  the  concrete  surface  requires  the  use 
of  broken  stone  aggregate  instead  of  gravel 
and  considerable  skill  on  the  part  of  the  work- 
men to  obtain  a  uniform  finish  and  prevent 
chipping  the  corners. 

With  a  view  of  improving  and  of  producing 
a  greater  contrast  and  a  more  pleasing  ap- 
pearance in  concrete  surfaces  upon  different 
parts  of  the  bridges,  we  made  some  experi- 
ments with  blocks  of  concrete,  using  broken 
red  bricks,  brick  dust  and  Ligonier  limestone 
screenings  for  the  aggregate  instead  of  gravel 
and  broken  stone.  Three  blocks  of  concrete 
were  made,  using  different  aggregates. 

Sample  No.  1  was  composed  of  1  part  of 
Portland  cement,  2  parts  brick  screenings, 
varying  from  dust  to  V*  in.,  and  4  parts  of 
broken  brick  graded  from  Vi  in.  to  1%  in. 

Sample  No.  2  was  composed  of  1  part  of 
Portland  cement,  2  parts  limestone  screenings, 
graded  from  dust  to  hi  in.,  and  4  parts  of 
broken  lirick,  graded  from  %  in.  to  1%  in. 

Sample  No.  .3  was  composed  of  1  part  of 
Portland  cement,  2  parts  Allegheny  River  sand 
and  4  parts  broken  brick  varying  in  size  from 
Vi  in  to  2V4  in.  Twenty-four  hours  after  the 
pouring  of  the  sample  blocks  of  concrete  the 
forms  were  removed  and  the  blocks  were  al- 
lowed to  season  for  a  period  of  30  days.  The 
surfaces  of  the  blocks  were  then  bush-ham- 
mered with  pneumatic  hammers  having  about 
11  points  to  the  square  inch.  The  outside 
skin  of  the  concrete  was  removed  to  expose 
the  brick  used  in  its  mixture.  Sample  No.  1 
presented  a  uniforinly  dark  red  brick  color. 
Sample  No.  2  presented  a  mottled  surface  of 
gray  and  red.  Sample  No.  8  resulted  in  the 
usual  gray  color  of  concrete,  mottled  with  red, 
which  gave  little  contrast  and  was  unsatisfac- 
tory in  appearance. 

The   result   of   these   experiments   were    so  ■ 
satisfactory    that    it    was    decided    to    incor- 
porate concrete,  made  in  this  manner,  into  cer- 
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Fig. 


irst  Design  for   Murray  Ave.  Bridge.   Pittsburgh,   Pa. 


suit   in   ruining  the  appearance  of   the   whole 
bridge. 

Closely  related  to  the  importance  of  good 
workmanship  on  concrete  bridges  is  the  ques- 
tion of  concrete  surface  finish.  This  may 
seem  like  a  relatively  unimportant  matter  to 
some  engineers,  and  a  detail  which  is  un- 
worthy of  their  serious  consideration ;  this  is 


tain  parts  of  the  Hoevelere  St.  Bridge.  This 
bridge,  wJiich  is  now  practically  finished 
except  the  paving,  is  located  in  the  East  Lib- 
erty section  of  the  city.  It  is  a  small  bridge, 
154  ft.  in  length,  with  a  single  arch  ring  hav- 
ing a  span  of  60  ft.,  with  spandrel  walls  and  a 
filled  roadway.  The  specifications  required 
the  contractor  to  use  concrete  of  various  ag- 
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gregates  for  the  different  parts  of  the  bridge, 
as  follows : 

The  concrete  for  the  arch  abutments  below 
the  ground  line  and  for  the  footings  of  the 
abutment  side  walls  shall  be  composed  of  1  part 
Portland  cement,  2>^  parts  sand  and  5  parts 
gravel. 


almost  any  conclusion  can  be  reaclied.  de- 
pending upon  the  assumption  made  for  the 
purposes  of  comparison.  For  example,  let  us 
assume  that  a  steel  arch  bridge  with  masonry 
abutments  and  50  ft.  in  width,  could  be  built 
for  $150,000  on  the  site  of  the  Larimer  Ave. 
Bridge;    it   can    also   be   assumed    with    equal 


Annual  Intcreist  cnarge  at  4  per  cent  on 

the  investment C, 000.00 

Annual  sinking  fund  for  renewal  at  end 

of  50  years  at  K  per  cent )82.SO 
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Fig.  5 — Adopted  Design  for  Murray  Ave.   Bridge,    Pittsburgh.  Pa. 


The  concrete  for  the  arch  ring  above  the 
ground  line  shall  be  composed  of  1  part  Portland 
cement,  2  parts  sand  and  4  parts  broken  stone. 

The  concrete  in  the  abutment  side  walls  above 
footings,  except  posts  at  end  of  walls  and  the 
ornamental  top  and  inside  face  of  parapet  walls, 
also  the  spandrel  walls  over  arch,  except  orna- 
mental top  and  inside  face  of  parapet  walls  and 
seal  over  crown  of  arch  shall  be  composed  of 
1  part  Portland  cement,  2  parts  brick  dust  and 
4  parts  broken  brick. 

The  concrete  for  the  posts  at  ends  of  abut- 
ment side  walls  and  the  ornamental  top  and 
inside  face  of  parapet  walls  over  abutment  side- 
walls  and  spandrel  walls,  excepting  seal  at 
crown  of  arch  shall  be  composed  of  1  part  Port- 
land cement,  2  parts  Ligonier  screenings  and  4 
parts  broken  brick. 

The  concrete  for  the  seals  over  the  crown  of 
the  arch  shall  be  composed  of  1  part  Portland 
cement  and  2  parts  Ligonier  screenings. 

The  following  specification  was  used  for  the 
broken  brick,  brick  dust,  broken  stone  and 
Ligonier  screenings : 

Broken  Brick.— The  broken  brick  used  as  ag- 
gregate shall  be  crushed,  hard  burned,  dark  red 
brick  of  uniform  color.  The  crushed  brick  shall 
be  of  graded  sizes,  the  largest  of  which  must 
pass  through  a  1'^  in.  mesh  screen  and  the 
smallest  must  be  retained  upon  a  14  in.  mesh 
screen. 

Brick  Dust. — The  brick  dust  shall  be  made 
from  the  same  quality  of  brick  as  broken  brick 
and  shall  pass  through  a  14  in.  mesh  screen. 

The  use  of  soft  or  yellow  brick  for  either 
broken  brick  or  brick  dust  will  not  be  permitted. 
Broken  Stone. — The  broken  stone  used  as  ag- 
gregate in  concrete  shall  be  fragments  of  hard, 
durable  stone  broken  so  as  to  pass  through  a 
screen  having  1  in.  mesh  and  be  retained  on  a 
screen  having  V4  in.  mesh,  and  be  evenly  graded 
from   fine  to  coarse. 

Ligonier  Screenings.— The  Ligonier  screenings 
used  in  the  ornamental  scrolls  and  wearing  sur- 
face of  sidewalks  shall  pass  through  a  screen 
having  two  meshes  per  lineal  inch  and  at  least 
70  per  cent  be  retained  on  a  screen  having  ten 
meshes  per  lineal  inch. 

As  to  the  result  of  this  experiment  opinions 
seem  to  differ.  From  an  artistic  point  of 
view  it  has  been  pronounced  a  great  success, 
and  one  eminent  railroad  engineer  who  viewed 
the  work  disapproved  of  the  whole  idea.  Per- 
sonally, I  think  we  have  achieved  something 
which  will  at  least  lay  the  foundation  for 
future  designs  and  which  has  overcome  ni 
•  some  degree  the  objection  raised  by  many  to 
the  general  use  of  concrete  for  buildmg  pur- 
poses on  account  of  the  difficulty  in  obtaining 
a  suitable  contrast  in  its  texture. 

REL.\TIVE   COSTS. 

With    respect   to   the   relative   difference   in 
first  cost  between  a  concrete  and  steel  bridge, 


propriety  that  a  steel  bridge  of  the  cantilever 
type  and  of  the  same  general  dimensions 
would  cost  a  somewhat  smaller  sum,  and 
again,  a  steel  bridge  of  the  viaduct  type  could 
be  built  for  much  less  than  either  of  the  oth- 
ers. The  question  then  arises,  before  any 
comparison  of  cost  between  the  use  of  steel 
and  concrete  is  possible,  upon  which  type  of 
steel  bridge  the  comparison  is  based  and  the 
decision  upon  this  point  will  greatly  affect  the 
final  result.  The  same  reasoning  holds  true 
of  reinforced  concrete  bridges,  but  perhaps  is 
not  subject  to  such  variations.  It  would  be 
manifestly  unfair  to  undertake  a  comparison 
of  cost  between  a  concrete  bridge  like  the 
original  design  of  the  Murray  Ave.  bridge, 
with  its  two  spans,  center  pier,  ring  arches, 
spandrel  walls  and  all  the  other  features 
which  make  it  artistically  correct,  and  a  steel 
bridge  of  the  viaduct  type.  The  comparison 
should  therefore  be  made  by  selecting  that 
type  of  steel  bridge  designed  for  the  sarne 
loading  and  which  compares  favorably  in 
appearance  and  in  other  respects  to  a  concrete 
structure. 

Let  us  assume  that  a  concrete  bridge  can 
be  built  in  a  given  location  similar  to  the 
Larimer  Ave.  bridge  for  $170,000.  and  that  a 
correspondingly  good  steel  structure  can  be 
built    for   $150,000,    and   that    the    life   of   the 


Total  annual  charge  for  steel  bridee...tfl, 7X2.60 

Now,   if   the   concrete  '  "       •> 

or  $20,000  more  than  tl  ■ 
only    charge    whirt- 
against  a  bridge  of 

first    cost    of    the    r  4 

per  cent   would  amount  to  a-  .r 

of  $6,800.     Assuming  this  rcn  :. 

it    appears    that    an    exj ••  • 

would  be  warranted  for  • 
Crete  bridge,  as  against  ji.j'.i,'""!   lor   a    itcel 
structure. 

In  the  above  comparison  it  '  •'  ..t 

both  bridges  would  have  the  i 
repairs  to  the  roadway  and  ti 

fore   neglected.      In   addition  ,! 

advantage    of    the    concrete    1  •     .  •  e 

built  of  steel,  there  is  the  atslhctic  diiicrcncc 

between  the  two  types  for  which  no  pnmerical 

value  can  be  assigned,  but  which  i  ■» 
is  an  important  element  of  the  C" 

THE       DURABILITY       OF       REIS-FOSCEt>       cu.Sc*£TE 
BRIPCES. 

The  use  of  concrete  as  a  building  material 
dates  back  to  the  time  of  the  Romans,  but  its 
use  in  conjunction  with  steel  is  of  compara- 
tively recent  origin  and  hence  the  npponu- 
nity  for  study  and  research  •      '  '.e 

effect   upon  the  concrete  an'!  ■-■ 

mcnt  of  those  forces  which  >>•,.■.  .o.i.i.i.ly 
tend  to  destroy  and  shorten  the  life  of  the 
structure  has  not  been  possible.  Since  the 
advent  of  reinforced  concrete,  many  instances 
are  recorded  where  structures  built  of  this 
material  have  been  changed  or  altered  and 
which  furnished  at  the  same  time  an  oppor- 
tunity to  observe  the  condition  of  the  steel 
reinforcement.  In  connection  with  recent  re- 
pairs to  the  Smithficld  St.  bridge,  some  con- 
crete was  removed  from  the  end  posts  of 
this  bridge  which  had  been  in  place  for  "^2 
years  and  used  for  protective  purposes.  .^ 
careful  examination  of  the  steel  «Howed  no 
indications  of  corrosion,  and  it  w  t- 

ly  in  as  good  a  state  of  preserva'  n 

erected.  From  such  observation.  .•-.-  ..nJ 
experiences,  it  is  proved  that  concrete  fur- 
nishes a  good  protection  to  steel  against  cor- 
rosion, but  the  *tecl  may  be  subject  to  the 
destructive  influence  of  electrolysis.  The 
danger  of  electrolysis  in  the  case  of  a  bridge 
could  easily  be  avoided  in  the  design  by  prop- 
erly connecting  the  steel  reinforcement. 


Fig.  6— Meadow   St.   Bridge.   Pittsburgh,   Pa. 


steel    bridge    with    proper    maintenance    is    50 
years,   and  make  a  comparison  on  this  basis: 

Steel   Bridge- 
Annual    charge    for    ropalnllnK.    assum- 
ing the  bridge  Is  rcpnlnlrd  once  In  live 

years  at  a  cost  of  J5.00U.00 JI.OOO.OO 

Annual  charge  for  rcpnlrs— 6  per  cent  of 
the  first  cost  of  i  rUlgc 'M-*" 


The  writer  has  heard  many  cttgincers  give 

.1.  .  .1 1..  .1...  .- ,  ...»  ...^«», 

cxprcsM 

crolc   si>  ■' 

stalcmrui    "■' 

which  arc  removed  Ironi  m\-  '■<> 

the  action  i>f  the  clr"iri!>:  i-r  'c 

forces    produccil  '•' 

brid)jc  is  not  so  (•  ^V 

arc  necessarily  cspovc!  !.'  nir  cicinm'-    mi1<- 
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jected  to  great  variations  of  temperature  inci- 
dent to  this  climate  and  must  withstand  the 
shocks  and  jars  of  large  and  heavy  street  cars. 
Should  cracks  develop  in  the  bridge  (and  they 
are  not  uncommon,  however  carefully  the 
bridge  is  designed)  which  permit  the  entrance 
of  snow  and  water  the  effect  of  continued 
freezing  and  thawing  upon  the  concrete,  year 
after  year,  and  the  possible  corrosion  of  the 
steel  reinforcement  is  difficult  to  foretell.  In 
any  event,  they  are  factors  which  should  be 
considered  as  intimately  related  to  the  life 
and  durability  of  long  span  concrete  bridges. 
As  an  evidence  of  the  durability  and  econ- 
omy of  concrete  bridges,  it  is  a  significant  fact 
that  many  of  the  large  railroad  systems  of 
this  country  and  also  a  number  of  the  state 
highways  commissions  have  generally  adopt- 
ed the  use  of  concrete  for  bridge  construction 


A      Successful      Floating      Concreting 
Plant  for  Bridge  Construction. 

Contributed    by    Clement    E.     Chase.     Assistant 
Engineer,    Clierry   Street   Bridge,    Toledo,    O. 

In  building  the  new  Cherry  St.  concrete  arch 
bridge  for  the  city  of  Toledo,  Ohio,  the  con- 
tractors, C.  H.  Fath  &  Sons,  of  Cleveland, 
Ohio,  are  using  a  floating  concrete  plant  of 
rather  novel  design,  utilizing  the  now  familiar 
method  of  tower  distribution  as  developed  for 
building  construction,  for  the  construction  of 
the  piers  and  arches  of  this  bridge.  This 
method  of  getting  the  concrete  from  the  mixer 
to  its  place  in  the  forms  has  several  advan- 
tages over  the  use  of  derrick  and  bucket — 
notably,  greater  speed,  less  danger  to  the  men, 
who  do  not  have  to  work  under  heavily  laden 
buckets   moving  at   high   speed,   and   less   risk 
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Fig.   1 — Plan   of   Floating   Concreting   Plant  for  Cherry   St.   Bridge,  Toledo,   O. 


instead  of  steel  where  practicable.  Such  fail- 
ures of  concrete  bridges  as  have  already  been 
recorded  were  due  to  improper  foundations. 
faulty  design  or  construction,  rather  than  to 
any  inherent  weakness  or  disintegration  of  the 
materials  themselves. 

The  writer  is  of  the  opinion  that  the  use  of 
concrete  for  bridge  construction  has  passed  the 
experimental  stage,  and  furthermore  its  use 
for  such  purpose  has  been  satisfactorily  dem- 
onstrated and  the  results  derived  therefrom 
are  sufficient  to  justify  the  engineers  in  the 
belief  that  the  life  of  concrete  bridges  will  at 
least  equal  and  probably  exceed  that  of  a 
steel  structure,  with  a  very  substantial  saving 
in  the  cost  of  maintenance. 


Use  of  Water  for  Load  in  Bridge  Testing. 

• — On  a  recently  completed  bridge  in  En- 
gland water  was  used  for  the  test  loading. 
The  bridge  is  located  near  the  city  of 
Farnsworth  and  was  built  by  American 
contractors.  The  bridge  was  designed  to 
carry  a  load  of  250  lbs.  per  sq.  ft.  and  the 
load  was  applied  to  equal  that  amount. 
Clay  dams  were  built  at  the  ends  of  the 
bridge  between  parapet  walls.  The  inclosed 
space  so  formed  was  filled  with  water 
through  a  25<^  in.  hose.  The  load  was  ap- 
plied in  this  manner  in  about  eight  hours. 
The  span  is  57  ft.  and  the  measured  deflec- 
tion under  load  was  1/16  in. 


of  damage  to  the  forms,  as  there  is  no  chance 
of  knocking  out  braces,  wiring,  etc..  with 
chute  distribution.  A  speed  of  50  batches  an 
hour  has  been  maintained  for  several  hours  at 
a  time,  60  batches  an  hour  for  shorter  periods, 
and  runs  of  400  batches  in  a  9-hour  shift  are 
commonly  made  in  mass  work.  The  usual 
average  rate  is  about  350  batches  per  9-hour 
shift  for  work  in  the  pier  forms,  speed  being 
cut  down  by  the  minor  breakdowns  of  mate- 
rial handling  machinery  and  delays  incident  to 
the  shifting  of  sand  and  stone  scows. 

The  plant,  Fig.  1,  is  mounted  on  a  barge  32 
ft.  wide  by  100  ft.  long.  The  mast  of  the  stifif 
leg  derrick  which  hoists  material  to  the  bins  is 
fixed  in  the  center  of  the  barge;  behind  it  is 
the  boiler  room  and  engine  house.  Three  ver- 
tical boilers  of  about  30  hp.  each  supply  steam 
for  the  hoisting  engine  and  swinging  gear 
which  operate  the  clam  for  the  mixer  engine 
and  hoisting  engine  which  raises  the  cement 
and  concrete  buckets.  In  winter  there  is  also 
■steam  to  heat  the  water  and  warm  the  sand. 
The  engine  which  handles  the  clamshell  bucket 
is  a  three-drum,  three-spool  .American  of  large 
size  (8%xl0  ins.).  An  operator's  platform  has 
been  rigged  up  ahead  of  the  engine  from 
which  throttle  and  clutches  are  handled  with 
banked  levers,  giving  the  operator  an  unob- 
structed view  of  his  scows  and  the  material 
bin.  The  derrick  has  a  52-ft.  boom,  is  rigged 
with    American    Hoist   fittings   and   handles   a 


clamshell  of  1V4  cu.  yds.  capacity.  A  skillful 
operator  has  handled  this  rig  at  the  rate  of  two 
loads  per  minte.  On  the  forward  quarter  of 
the  barge  are  the  elevated  sand  and  stone  bins, 
the  capacity  of  the  sand  hopper  being  about 
18  cu.  yds.  and  of  the  stone  24  cu.  yds.  These 
bins  discharge  at  an  elevation  of  12  ft.  6  ins. 
above  the  deck  into  the  measuring  hoppers. 
The  cement  is  here  added  to  the  batch  from  a 
skip  which  runs  on  an  inclined  track  from  the 
cement  scow  alongside.  An  operator  at  the 
rear  of  the  mixer  discharges  the  batch  into  the 
mixer  and  sees  that  none  of  the  cement  is  held 
back  in  the  chute.  In  operating  the  hopper 
door,  he  automatically  registers  the  tally  on  a 
street  car  register  mounted  alongside.  The 
mixer  is  a  %  cu.  yd.  Koehring  machine  with 
non-tilting  discharge. 

The  main  feature  of  the  plant  is  the  elevator 
tower,  erected  at  the  front  end  of  the  barge. 
It  is  56  ft.  in  height,  with  four  8x8  in. 
posts,  securely  sway-braced  by  2xl0-in.  plank 
and  by  inclined  Gx8-in.  braces  which  run 
to  a  point  two-thirds  its  height.  The  concrete 
is  hoisted  in  a  tilting  skip  of  the  usual  pattern, 
discharging  at  either  of  two  elevations,  one  34 
ft.  and  the  other  50  ft.  above  the  water  The 
discharge  is  fixed  at  the  lower  elevation  for 
work  in  the  cofTer-dams  below  waterline,  etc., 
and  is  raiseil  to  the  upper  position  when  con- 
creting in  the  arch  rings  and  spandrel  walls. 
A  slide  is  arranged  on  the  front  of  the  tower 
so  that  this  shift  of  position  can  be  conviently 
made.  From  35  ft.  to  40  ft.  of  12  in.  spiral 
riveted  pipe  is  swung  from  the  lower,  down 
which  the  concrete  is  chuted  to  the  forms. 

The  following  force  is  used  to  operate  the 
plant : 

1  foreman. 

1  hoisting  engineer,  on  clamshell. 

1  hoisting  engineer,  on  cement  and  concrete 
hoists. 

1  fireman,   on   three   vertical   boilers. 

1  laborer,  at  measuring  hopper. 

2  laborers,  loading  and  discharging  mixer. 

1  laborer,  loading  cement  into  skip. 

S  to  4  laborers,  carrying  cement  to  skip. 

2  laborers,  cleaning  up  and  moving  scows. 

To  place  the  concrete  requires  a  gang  of 
from  two  laborers  and  a  hoisting  engineer  on 
tremie  work  to  seven  or  eight  laborers  and  a 
"pusher"'  when  concreting  in  forms  direct  or 
using  dump  cars.  The  concrete  is  delivered  in 
place  in  first-class  shape  with  little  separation 
of  materials,  provided  care  is  used  in  con- 
struction of  slope  of  chutes.  It  is,  of  course, 
handled  fairly  wet. 

Substructure  work  on  this  bridge  calls  for 
the  placing  of  about  9,000  cu.  yds.  of  concrete 
under  water,  7,050  cu.  yds.  of  which  has  al- 
ready been  completed.  In  the  use  of  the 
tremie  this  method  of  delivering  concrete  by 
chute  has  worked  very  successfully.  The  dis- 
charge pipe  is  lowered  until  it  empties  directly 
into  the  hopper  of  the  tremie  pipe  in  all  cases 
where  the  barge  can  be  brought  that  close  to 
the  work.  At  two  of  the  piers  the  concrete 
barge  could  only  be  placed  in  one  position  and 
it  was  necessary  to  discharge  into  cars  which 
were  run  along  tracks  the  length  of  the  dam 
and  dumped  into  the  tremies.  Tn  concreting 
the  two  main  bascule  piers,  which  are  40x126 
ft.,  after  the  cofTer-dam  had  been  unwatered, 
three  tracks  were  laid  the  length  of  the  dam 
on  the  bracing  and  side-dump  cars  used,  loaded 
through  short  sections  of  vertical  pipe  with 
hoppers.  In  the  smaller  piers  and  arch  rings 
the  discharge  spout  was  run  directly  to  a  small 
hopper  and  vertical  pipe,  which  served  to 
change  direction  of  flow  and  prevent  separa- 
tion. This  proved  a  very  satisfactory  method, 
as  the  men  could  work  near  the  discharge  at 
all  times. 


Use   of  Cement  Gun  in  Coating  Piles. — 

The  cement  gun  was  recently  put  to  a  new 
and  interesting  use  at  Seattle.  Wash.,  for 
coating  piles.  The  harbor  piles  had  been 
attacked  by  what  is  called  the  "sand  flea" 
in  that  locality.  About  500  piles  were  re- 
cently coated  with  cement  by  the  cement 
gun  to  aff'ord  protection  from  the  agency 
named.  Ordinary  poultry  mesh  was 
stretched  around  the  piles  and  then  a  coat- 
ing of  "gunite."  varying  in  thickness  from 
\V2  to  2  ins.  was  "shot"  on.  The  contract 
price  for  the  work  was  S4  per  pile. 
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Nothing  of  particular  in- 
The  Doings     terest   in   the   railroad   coil- 
r     ,      °        struction    lield     has     devel- 
Ot    tne  uped    since    our    last    issue. 

Week.  Very    few     large    contracts 

appear  to  have  been  let,  and 
little  information  has  been 
given  out  regarding  any  big  work  coming  up 
in  the  near  future.  The  Union  Depot  &  Ter- 
minal Co.  of  Cincinnati,  O.,  is  reported  to 
have  awarded  the  first  contract  for  its  ex- 
tensive work  at  Cincinnati.  Winston  &  Co., 
Richmond,  Va.,  secured  the  contract.  Another 
large  contract  is  the  one  secured  by  the  Erick- 
son  Construction  Co.  of  Seattle,  Wash.  This 
calls  for  the  construction  of  about  40  miles 
of  line  from  Port  Angeles,  Wash.,  south  into 
the  Olympics  for  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry. 

Road  work  is  rather  quiet  just  at  present. 
None  of  the  state  highway  commissions  ap- 
pear to  be  calling  for  bids  iust  now  on  any 
new  construction.  The  State  Legislature  of 
Arizona  is  to  be  petitioned  to  submit  to  the 
citizens  a  proposition  to  issue  $5,000,000  of 
bonds  for  state  road  work.  In  Washington 
there  is  considerable  agitation  for  a  $20,000,- 
000  bond  issue  for  state  road  work. 

A  number  of  large  drainage  contracts  have 
ben  let  during  the  past  week.  Chief  of  these 
is  the  contract  secured  by  the  National  Con- 
struction Co.  of  Birmingham,  Ala.,  for  the 
construction  of  drainage  canal  in  the  Ever- 
glades, Fla.  The  contract  calls  for  a  canal 
42%  miles  long,  having  an  average  width  on 
the  bottom  of  75  ft.  and  an  average  depth  of 
11  ft.,  requiring  the  excavation  of  approxi- 
mately 7,100,000  cu.  yds.  of  earth,  and  665,000 
cu.  yds.  of  rock.  The  contract  price  was  7.65 
cts.  per  cu.  yd.  Another  large  contract  was 
the  one  secured  by  the  Butler  &  Coon  Con- 
tracting Co.,  Hibbing,  Minn.  This  called  for 
the  construction  of  Judicial  District  No.  3  in 
Aitkin  Countv,  Minn.  The  contract  price  was 
about  $193,000.  The  work  includes  1,010,887 
cu.  vds.  of  excavation;  11  bridges  Class  A,^66 
bridges  Class  B ;  clearing  right  of  way,  798 
acres:  leveling  roadway,  110  miles,  446  cor- 
rugated iron  pipes,  12  or  inore  ins.  in  diame- 
ter and  from  20  to  28  ft.  long. 

About  the  only  contract  of  any  size  in  the 
way  of  levee  construction  is  the  one  secured 
by  the  Dawson  Drainage  Co.,  Dixie,  La.  This 
calls  for  300,000  cu.  vds.  of  earth  work  from 
Big  Willow  Pass  to  Albany  Falls  Canal  for 
the  Caddo  Levee  District  of  Shreveport,  La. 

In  the  wav  of  bridge  construction  the 
largest  contract  on  which  bids  have  been 
opened  since  our  last  issue  appears  to  be  the 
work  for  the  citv  of  Cleveland,  O..  in  connec- 
tion with  the  building  of  the  substructure  of 
the  Clark  Ave.  viaduct.  C.  H.  Path  &  Son 
516  Electric  Bldg.,  Cleveland,  O.,  at  $223,4o0, 
were  low  bidders  for  the  portion  of  the 
bridge  over  the  land.  The  Phec  Construction 
Co.,  Chicago,  111.,  at  $109,378,  \ycre  low  bid- 
ders for  the  portion  over  the  river.  ^ 

New  York  Citv  is  taking  steps  for  obtaining 
the  largest  municipal  dock  system  m  this 
country':  The  Board  of  Estimate  last  week- 
took  favorable  action  on  the  P/<^J^S}.\'lZn 
mav  involve  the  expenditure  of  $loO.OO(),OnO. 
The  citv.  under  the  plan,  mav  take  over  tne 
plans  of  the  Rush  Terminal  d.  .md  the  -New 


York  Dock  Co.,  the  estimated  value  of  which 
is  $50,000,000.  Under  the  terms  of  the  termi- 
nal committee  report,  which  the  board  adopt- 
ed, another  $50,000,000  could  be  expended  in 
building  docks  and  an  electric  railway  along 
the  water  front. 

It  is  reported  that  Dr.  Eucene  Porter,  State 
Health  Commissioner,  has  approved  the  plans 
of  the  city  of  Albany,  N.  Y.,  for  the  installa- 
tion of  a  new  sewerage  system,  with  sewage 
disposal  plant.  This  improvement,  it  is  es- 
timated, will  cost  more  than  $1,000,000. 

A  delegation  of  Ottawa,  Out.,  officials  re- 
cently visited  Watenown  and  Ogdensburg, 
N.  Y.,  to  investigate  the  filtration  systems  of 
those  cities  with  a  view  to  installing  a  me- 
chanical filter  in  Ottawa.  The  waterworks  im- 
provements proposed  in  that  citv  will  cost 
over  $1,000,000. 

Six  petitions  for  hard  surface  improvements 
in  a  district  comprising  more  than  100  blocks 
in  Rossmere,  Rose  City  Park  and  Elnihurst 
and  calling  for  the  paving  of  nearly  50  miles 
of  streets  have  been  filed  in  the  city  auditor's 
office  of  Portland,  Ore.  So  far  the  citizens 
have  petitioned  for  about  $1,500,000  worth  of 
street  paving. 

Bids  on  tw^o  new  routes  for  rapid  transit 
roads  in  New  York  City  will  probably  be 
asked  in  February.  These  will  be  Route  Nos. 
36  and  37,  the  Astoria  and  Corona  Rapid 
Transit  Lines.  These  two  lines  are  to  be 
built  bv  the  city  and  both  the  Interborough 
Rapid  Transit  Co.  and  the  Brooklyn  Rapid 
Transit  Co.  will  be  given  operating  rights  for 
them.  The  Astoria  line  runs  from  the  end  of 
the  Queensboro  Bridge  in  Queens,  out  Debe- 
voise  Ave.  to  Ditmars  Ave.  It  will  have  two 
and  three  tracks  and  a  total  single  track  mile- 
age of  7%  miles.  The  Corona  line  runs  from 
the  end  of  the  Queensboro  Bridge  in  Queens, 
out  Queens  Blvd.,  Greeiipoint  .Ave.  and  Roose- 
velt Ave.  to  Prime  St.,  Flushing.  It  will  have 
two  and  three  tracks  and  a  single  track  mile- 
age of  16%  miles. 


The    meaning    of    certain 

/-^.....-^monf     features  of  the  Act  of  June, 
Government    jgj.,   ^^^^^.,^  ^^  ^^e  8-hour 

8-Hour  ia\v    jj  made  a  trifle  clearer 

Law.  by   an   opinion   rendered   in 

October  by  the  Attorney- 
General  of  the  United 
States.  The  opinion,  in  brief,  holds  that  Sec- 
tion 1  of  the  Act  applies  only  to  labor  on  the 
work  contemplated  bv  the  contract  and  does 
not  mean  that  laborers  and  mechanics  who 
have  worked  8  hours  in  a  calendar  day  on  the 
work  contemplated  bv  the  contract  shall  not 
be  required  or  permitted  to  work  after  that 
period  in  any  other  work  not  conlcmplatct 
hv  the  contract.  The  8-hour  stipulation  ami 
restriction  applies  only  to  work  done  for  tlic 
Covcrnnient  and  not  to  work  done  for  private 
individuals.  The  Attorney-General  holds  that 
the  phrase,  "upon  such  work,"  in  Section  1  is 
intended  bv  Congress  to  draw  a  line,  on  one 
side  of  which  should  fall  work  within  the 
.ii-hour  restriction  and  on  the  other  si.lc  some 
character  of  work  not  within  that  restriction. 
The  phrases.  "Any  part  of  the  work  contem- 
plated bv  the  contract-  and  "'•'^'■.""V/"'  °' 
said  work  contemplated.;  in  Section  1  <^f  the 
ac-  is  held  bv  tb.'  opinmn  to  be  contmcd  in 
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their  application  to  work  directly  and  proxi- 
mately in  view  in  the  contract,  or  as  the  opin- 
ion pills  it : 

The  work  contemplated  1»  the  work  directly 
and  proximately  In  view  In  the  contract,  as 
speclflcally  appropriated  to  and  destined  for 
Government  use.  To  determine  what  claju  of 
work  la  covered  by  this  definition  must  be 
largely  a  matter  of  admlnlstratlun.  but.  In  my 
opinion,  the  general  work  done  b.\'  the  ■  on- 
tractor  or  a  sub-contractor  In  >  -  i..,rt  \>  hieh 
is-   applicable  and   destined   to    ■  nt  of 

his    contracts    with    all    person;-  doe* 

not  fall  within  the  law. 

Regarding  whether  a  particular  article  falls 
within  the  exceptions  "suppHes  '  *  *  whether 
manufactured  to  conform  to  particular  speci- 
fications or  not''  or  "such  mat'  ■icles 
as  may  usually  be  bought  in  o;  "  •  * 
whether  made  to  particular  '*'-''' 
not,"  in  Section  2,  the  opinic'i  •  this 
is  largely  a  matter  of  adminii;;..,.   ■• 

Something    new     in    the 
A  railroad   promotion    line    is 

being   attempted   in   one   of 
Co-operative    ,1,^  southern  states.    Brief- 
Railroad,        ly  the  plan  provides  for  the 
co-operation     of     a     large 
number  of  people  primarily 
interested   in   the   service   that   the   road  is   to 
render.     The  company  has  been  organized  un- 
der a  section  of  the  state  laws  pr.ixiding  for 
corporations  not  for  pecuniary  benefit,  in  the 
sense  of  paying  interest  or  dividends  nn  stock. 
The  corporation,  in   fact,  will  issi;  '■; 

whatever.     The  chief  reliance  for  I 

be  the  sale  of  bonds,  .ii:'      "  -  ^ 

are  matured,  the  road  ii:  '  ' 

stockholders    who    wouK;  . c 

sutplus   earnings   in    the    torin    o;  s 

upon  their  stock,  will  belong  to  t! 
tors,  and  the  earnings  will  be  a;-  r 

to  extensions  and  betterments  of  tl-  r 

to  the  reduction  of  rates.     P  ' 

the  road  will  be  only  a  few  i;  '^" 

consulting  engineer  has  estiii...i>M  ,...,.  ...c 
total  cost  including  equipment  will  be  but 
$119,000.  ^ ^^ 

It   was    Sunday   ni-. 
wreck  at       .^,^^,  .„,^,  ,,,^,„   ,. 
Saegers-        „,■   ,1,^   (-„;■ 

town.  lion     Co. 

,  r - 

taiiurs   for  their  (.  I 

cenas  had  just  dropped  n  stiicli  an 

ing   on    the    floor    for   it.    when    t' 

crash.    Lars  wrinkh 

siiilT  ;  "29!'  other  nu  i 

fill  odor 

man    the  '' 

boarding  ...^  -  ..... 

tiOO    ft     away.      .\    ' 

pcned:    a    frciRlit   .■ 

apple   brandy   had    jiinu' 

tender  care  l^Trs  and  h' 

up  the  nninjurcd.  ami  » ' 

rived   a   few   niimilc-   I.  ' 

fotind    that   I'liH-li      ■    ' 

broil  "saved."     I  a- 

turni-''   '■•  'b'-  .'  1"'" 
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PERSONAL 


Mr.  Michael  G.  McGeehan  has  lieeii  elected 
County  Highway  Cominissioner  for  Kenosha 
County,  Wis. 

Mr.  F.  Boeken  has  been  appointed  assist- 
ant superintendent  of  the  municipal  street 
railway  system  of  San  Francisco. 

Mr.  Walter  J.  Lehnev  has  been  appointed 
Civil  Engineer  for  the  County  Road  Commis- 
sioners of  Macomb  County,  Michigan. 

Major  M.  E.  Jones  has  resigned  as  super- 
intendent of  the  water  works  department  at 
Gadsden,  Ala.,  after  a  service  in  that  depart- 
ment of  over  30  years. 

Mr.  Hibbard  A.  Paine,  civil  engineer,  and 
for  some  years  past  road  engineer  of  Caro- 
line County,  Maryland,  has  resigned  in  order 
to  engage  in  private  practice  at  Denton,  Md. 

Mr.  C.  C.  Tinkler  has  been  appointed  west- 
ern representative  for  MacArthur  Brothers 
Co.,  contractors,  of  New  York  City.  His 
office  will  be  at  1001  Chronicle  building,  San 
Francisco. 

Mr.  Edward  J.  Neary  has  resigned  as  in- 
structor in  electrical  engineering  at  the  Uni- 
versity of  Pennsylvania,  to  join  the  staff  of 
H.  L.  Doherty  &  Co.,  Consulting  Engineers. 
New  York  City. 

Mr.  J.  L.  Hunnicut  of  Chattanooga,  Tenn.. 
senior  member  of  the  railroad  contracting 
firm  of  the  same  name,  was  instantly  killed  by 
a  freight  train  on  the  Southern  Railway  at 
Greenville,  S.  C. 

Mr.  Hugh  Bronston.  general  superintendent 
for  Rov  L.  Williams,  a  contractor  of  Cairo, 
111.,  died  at  Poplar  Bluff.  Mo.,  Dec.  16.  from 
pneumonia  contracted  while  superintending 
street  paving  work. 

Mr.  John  M.  Rice  of  Pittsburgh.  Pa.,  for- 
merly .\ssistant  Engineer  of  the  Bureau  of 
Water  of  that  city,  has  been  placed  in  charge 
of  development  work  of  the  .Mabama  Inter- 
state Power  Co.,  at   Birmingham,  Ala. 

Mr.  Arthur  N.  Johnson,  State  Highway  En- 
gineer of  Illinois,  on  Dec.  13  delivered  an 
illustrated  lecture  on  "Cement-Concrete  High- 
way Bridges"  before  the  graduate  students 
in  highway  'engineering  at  Columbia  Univer- 
sity. 

Mr.  George  A.  Taber  has  been  appointed 
professor  of  water  supply  and  sewage  disposal 
at  the  Brooklyn  Polytechnic  Institute.  Mr. 
Taber  was  Assistant  Engineer  of  the  Depart- 
ment of  Water  Supply  and  Electricitv,  New 
York  City. 

Mr.  A.  G.  Merrick  has  been  appointed  .\ct- 
ing  Division  Engineer  of  Division  No.  2,  of 
the  New  York  State  Highway  Commission, 
succeeding  Mr.  Paul  McLoud.  who  has  been 
promoted  to  the  position_tef  Chief  Engineer, 
vice  Mr.  Harry  P.  Willis,  who  recently  re- 
signed. 

Mr.  W.  L.  .Abbott,  Chief  Operating  Engi- 
neer for  the  Commonwealth  Edison  Co.,  de- 
livered an  address  on  "The  Commonwealth 
Edison  Co.'s  Northwest  Station."  Dec.'23,  be- 
fore the  joint  meeting  of  the  Chicago  Section, 
A.  I.  E.  E.,  the  Electrical  Section,  W.  S.  E., 
and  the  C.  E.  Section,  N.  E.  L.  .'\.,  held  in 
Chicago. 

Colonel  W.  C.  Gorgas,  Major  Robert  E.  No- 
ble, Mr.  Joseph  A.  Le  Prince,  Dr.  A.  E.  May- 
ner,  and  Mr.  Joseph  McGuigan  of  the  depart- 
ment of  sanitation  at  the  Panama  Canal,  have 
left  for  Guayaquil.  Ecuador,  where  they  wilt 
investigate  .md  report  upon  the  amount  of 
work  and  money  which  will  be  required  to 
place  that  city  in  a  sanitary  condition. 

Mr.  Ralph  Budd  has  resigned  as  Chief  En- 
gineer of  the  North  Bank  system  to  become 
assistant  to  President  Carl  R.  Gray  of  the 
Great  Northern  R.  R.  Mr.  Budd,  as  Engineer 
for  the  Chicago,  Great  Western,  rebuilt  part 
of  that  system.     Later  he  was  with  the  Rock 


Island,  and  practically  reconstructed  that  road. 
In  IPOf)  he  joined  John  F.  Stevens,  th'en  Chief 
Engineer  on  the  Panama  Canal.  In  1000  he 
went  to  Oregon,  where  he  built  the  Oregon 
Trunk   Line   into   Central   Oregon. 

Mr.  .Mfred  P.  Boiler,  senior  memlver  of 
Boiler.  Hodge  &  Baird,  Consulting  Engineers, 
of  New  York  Citv,  died  at  his  home  in  East 
Orange,  N.  J.,  Dec.  9,  aged  72.  Mr.  Boiler 
was  born  in  Philadelphia  in  1840,  graduated 
from  the  L'niversity  of  Pennsylvania  in  1858, 
and  received  his  technical  training  at  the 
Rensselaer  Polytechnic  Institute  of  Troy,  N. 
\'.  He  began  his  engineering  career  as  As- 
sistant Engineer  on  the  Philadelphia  and  Erie 
division  of  the  Pennsylvania  Railroad,  but 
soon  became  widely  known  as  an  authority 
on  bridge  engineering.  In  1878  he  became 
Chief  Engineer  for  the  West  Side  &  Yonkers 
Ry.  and  later  Acting  Chief  Engineer  for  the 
Manhattan  Elevated  Ry.  of  New  York.  He 
resigned  this  position  to  take  up  private  prac- 
tice. Mr.  Boiler  was  connected  with  the  con- 
struction of  many  important  bridges,  among 
which  are  the  municipal  bridge  over  the  Miss- 
issippi at  St.  Louis,  the  Wabash  cantilever 
bridge  over  the  Monongahela  River  at  Pitts- 
burgli,  and  the  4-track  bridge  of  the  New  York 
Central  &  Hudson  River  R,  R.  He  was  vice- 
president  of  the  .\merican  Society  of  Civil 
Engineers  and  president  of  the  .\merican  In- 
stitute of  Consulting  Engineers. 


INDUSTRIAL 


H.  W.  Tohns-Manville  Co.  has  moved  its 
San  Francisco  offices  from  New  Montgomery 
and  Natoma  Sts.  to  the  corner  of  Second  and 
Howard   Sts. 

The  Wheeler  Condenser  S:  Engineering  Co., 
Carteret.  N.  J.,  manufacturers  of  high  vac- 
uum surface  and  jet  condensers  and  general 
condensing  machinery,  has  established  an  of- 
fice at  132")  Citizens'  Bldg..  Cleveland,  O. 

.Mlis-Chalmers  Co.,  Milwaukee,  Wis.,  has 
been  awarded  a  contract  bv  the  city  of  Cleve- 
land, O.,  for  three  AUis-Chalmcrs  steam  tur- 
bines and  alternating  current  generators,  each 
rated  at  5.000  K.  W.,  for  the  municipal  light- 
ing plant. 

The  Unit  Construction  Co.,  Liggett  Bldg.,  St. 
Louis,  Mo.,  has  acquired  the  interest  and  good 
will  of  Ernest  L.  Ransome  and  the  Ransome 
Engineering  Co.  in  patents  covering  the  Ran- 
some I'nit  System  of  reinforced  concrete  eon 
struction.  By  this  arrangement  the  Unit  Con- 
struction Co.  adds  to  its  present  method  of 
"L'nit  Bilt"  construction  and  secures  the  ben- 
efits to  be  derived  from  the  experience  of  the 
Ransome  organization.  Mr.  E.  E.  Ransome 
will  co-operate  with  the  engineering  depart- 
ment of  the  Unit  Construction  Co.  as  consult- 
ing   en.gineer. 

The  City  of  Youngstown,  O.,  has  awarded 
contracts  for  two  7,500,000-gal.  pumping 
units,  one  to  the  Wm.  Tod  Co.  of  Y'oungstown 
and  the  other  to  the  Kerr  Turbine  Co.,  repre- 
sented by  R.  M.  Rush,  Oliver  Bldg..  Pitts- 
burgh, Pa.  The  Wm.  Tod  Co.  received  con- 
tract at  $72,110  for  a  triple  expansion  recipro- 
cating pump  with  a  duty  of  1(53,000.000  ft.  lbs. 
The  Kerr  Turbine  Co.  were  awarded  the  con- 
tract for  an  "Economy"  turbine  direct  connect- 
ed to  a  Wilson-Snyder  certrifugal  pump  de- 
si.ened  by  the  Pittsburgh  hydraulic  engineer, 
.iilbert  E.  Guv.  The  price  of  this  was  $,0,98<> 
and  duty  was  80.000,000  ft.  lbs. 

The  American  Motor  Traffic  Co.,  incorpo- 
rated under  the  laws  of  South  Dakota,  was 
formally  organized  on  Dec.  18th  in  Washing- 
ton, D.  C,  where  it  will  occupy  the  fourth 
floor  of  the  new  Citizens'  Bank  Bldg.  at  1421 
G  St.,  N.  W.  The  directors  of  the  company 
are  E.  S.  Alvord,  president  Littlefield  &  Al- 
vord  Express  Co.,  president ;  S.  J.  MacFarren, 
mana.ger  Engineer  Searching  Co.,  first  vice 
president  and  acting  manager;  W.  J.  Moore, 
president  The  Moore  Co.,  second  vice  presi- 
dent ;  .A..  L.  Kley  of  New  York  City,  secre- 
tary ;  J.  C.  Muncaster  of  Washington  and  J. 
C.  Menoher  of  Pittsburgh.     The  company  will 


specialize  in  heavy  duty  commercial  motor  ve- 
hicles of  the  pivoted  spindle,  multiwheel  drive 
and  steer  type,  with  flexible  load  suspension 
and  balance,  and  also  in  liquid  fuel  combus- 
tion engines  and  vehicle  accessories.  Many 
other  items  of  improvement  in  vehicle  con- 
struction are  controlled  by  the  company  under 
various  patents  granted  to  MacFarren,  Thomas 
and  others  and  further  protected  by  special 
trade  marks.  The  company  is  empowered  to 
operate,  as  well  as  manufacture  motor  vehi- 
cles for  all  uses,  and  proposes  to  establish 
freight,  express  and  passenger  services  in  re- 
sponse to  demand,  through  its  e.xclusivc  state 
agencies  or  auxiliary  companies  which  will  be 
located  with  reference  to  convenieiU  transpor- 
tation and  distribution  of  product. 


CATALOGUES 


Paving  &  Roads.—Paper,  SyixS^  ins.,  8 
pp.     The  Texas  Company,  Houston,  Tex. 

The  December  number  contains  views  of 
asphalt  street >  laid   in   New  York. 

Power  &  Mining  Machinery. — Paper.  6x9 
ins.,  112  pp.  Power  &  Mining  Machinery 
Co.,    Milwaukee,    W'is. 

This  is  a  special  catalog  in  Spanish.  It 
contains  complete  illustrations  and  infor- 
mation regarding  machinery  and  apparatus 
for  the  reduction  of  stone  and  minerals, 
and  for  the  manufacture  of  cement  and 
smelting  ores.  Included  in  the  book  are 
tables  of  dimensions,  weights,  capacities 
and  power  required  for  the  various  inachin- 
ery  and  apparatus,  as  are  also  drawings 
showing  the  design  of  crushing  plants  and 
sampling  mills. 

Pneumatic  Tools. — Paper,  6x9  ins.,  8  pp. 
The  Chicago  Pneumatic  Tool  Co.,  Fisher 
Bldg.,   Chicago,   111. 

The  following  catalogs  have  just  been  is- 
sued by  the  Chicago  Pneumatic  Tool  Co.: 
Bulletin  E-22,  8  pp.,  superseding  E-9, 
"Heavy  Tool  Electric  Drills  for  Alternating 
Current,"  Bulletin  E-22,  8  pp.,  superseding 
E-20,  "Heavy  Tool  Electric  Drills."  Bulle- 
tin 34-G,  16  pp.,  "Air  Receivers,  After  Cool- 
ers, Air  Line  Drain  Traps,  Reheaters  and 
Economizers."  Bulletin  E-26,  8  pp..  super- 
seding E-19  "Universal  Electric  Drills  Op- 
erating on  Direct  or  .Mternating  Current." 

These  bulletins  contain  illustrations  and 
descriptions  with  lists  of  equipment  for 
each  tool  and  tables  of  sizes,  weights,  etc. 

Chain  Belt  Fixtures. — Paper,  6x9  ins.,  16 
pp.  Cliain  Bell  .Machinery  Co.,  Milwaukee. 
Wis. 

This  is  the  Christmas  issue  of  "Chain 
Belt,"  which  contains  interesting  informa- 
tion and  views  of  Chain  Belt  elevating, 
convcyin.g  and   concrete   mixing  machinery. 

Turbine  Pumping  Machinery. — Paper,  6x9 
ins.,  32  pp.  Lea-Courtenay  Co.,  Inc.,  90 
West  St.,  New   York   City. 

Cross  sections  and  views  of  this  machin- 
ery are  shown,  together  with  complete  de- 
scription of  the  details  of  construction. 
Tables  of  data,  specifications,  etc.,  are 
given. 

Steam  Shovel  Dipper  Teeth. — Paper,  6x9 
ins.,  12  pp.  Edgar  Allen,  American  Man- 
ganese Steel  Co.,  McCormick  Bldg.,  Chi- 
cago,  111. 

Renewable  point  teeth  for  steam  shovel 
and  dredge  dippers  are  illustrated  and  de- 
scribed in  this  bulletin.  Complete  informa- 
tion is  given. 

Gas  Generating  Plants. — Paper,  7x10^ 
ins.,  16  pp.  Power  &  Mining  Machinery 
Co.,  Milwaukee,  Wis. 

This  catalog  describes  the  Loomis-Petti- 
bone  gas  generating  system  for  furnace 
work.  The  book  contains  a  comparison  of 
the  cost  of  operation  with  gas  and  with 
other  fuels,  a  description  of  the  apparatus 
and  information  regarding  the  operation. 
The  book  is  well  illustrated. 
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RAILWAYS.     STEAM     AND     ELECTRIC 


Alabama. 

Preliminary  surveys  are  to  be  made  shortly 
for  the  projected  railway  between  Godsden  and 
Centre.  Louis  Hart,  Godsden,  Ala.,  is  in- 
terested. 

The  City  Commission  has  granted  a  fran- 
chise to  the  Birmingham  Railway,  Light  & 
Power  Co.  for  a  street  railway  line  connect- 
ing the  Owenton  and  Tuxedo  lines.  Accord- 
ing to  the  terms  of  the  franchise,  the  com- 
pany is  to  pay  the  city  $2'2,500. 

Arkansas. 

®J.  H.  Kuder,  Harrison,  Ark.,  has  been 
awarded  the  contract  for  constructing  103 
miles  of  line  between  Harrison  and  Bergman, 
Ark.,  for  the  St.  Louis,  Arkansas  &  Pacific  Ry. 
The  St.  Louis-Southwestern  (Cotton  Belt) 
Ry.  is  contemplating  the  construction  of  a  line 
from  Pine  Bluff  to  Sherrill,  crossing  the 
Arkansas  River  on  the  free  bridge  to  be  built 
by  Jefferson  County.  The  new  line  would 
give  the  Cotton  Belt  a  more  direct  route  to 
Little  Rock  from  Pine  Bluff.  F.  H.  Britton, 
St.  Louis,  Mo.,  is  President  of  the  St.  L.-S. 
W.   Ry. 

California. 
The  San  Francisco  &  Oakland  Terminal  Rys. 
Co.  (electric).  Oakland,  Cal.,  has  applied  to 
the  State  Railroad  Commission  for  permis- 
sion to  exercise  franchise  rights  previously 
granted  by  the  city  of  Berkeley,  to  operate  a 
street  railroad  upon  Euclid  Ave.  and  Eunice 
St.  in  the  city  of  Berkeley,  and  to  exercise  the 
franchise  rights  previously  granted  by  the 
county  of  .Alameda  to  operate  a  street  railroad 
along  Euclid  .\ve.  in  Berkeley,  to  Regal  road, 
in  the  North  Cragmont  section  of  Berkeley. 

The  Sacramento  Valley  Electric  Ry.  Co.  is 
reported  to  be  planning  to  let  contracts  this 
spring  for  the  first  section  of  its  projected 
line.  The  company  proposes  the  construction 
of  a  160-mile  road,  covering  the  west  side  of 
the  Sacramento  Valley  and  touching  Dixon, 
Davis,  Woodland,  Dunnigan,  Arbuckle,  Wil- 
liams. Maxwell,  Colusa,  Willows,  Orland, 
Corning,  Tehama  and  Red  Bluff,  Charles  L. 
Donohue,  Willows,  Cal.,  is  President. 

The  California  Railway  &  Power  Co.  has 
been  chartered  under  the  laws  of  Delaware 
with  a  capital  stock  of  $60,000,000.  The  pur- 
■  pose  of  the  company,  as  indicated  by  the  arti- 
cles of  the  incorporation,  is  to  take  over  the 
United  Railroads  of  San  Francisco,  Sierra 
&  San  Francisco  Power  Co.,  the  Coast  Val- 
ley's Gas  &  Electric  Co.  and  the  San  Francisco 
Electric  Rys.  The  concern  will  maintain  of- 
fices in   New   York  and   San   Francisco. 

The  Peninsular  Ry  Co.,  San  Jose,  Cal.,  is 
believed  to  be  planning  to  construct  an  electric 
car  line  from  Palo  .Alto  to  San  Mateo,  or  a 
line  into  the  region  of  Stevens  Creek  and  the 
Big  Basin.  The  company  has  already  stored 
some  1,200  tons  of  new  rails  at  Congress 
Springs  Junction. 

The  San  Francisco-Oakland  Terminal  Rys. 
Co.,  1440  Broadway,  Oakland,  is  understood  to 
be  contemplating  the  construction  of  a  6-track 
pier  from  the  Oakland  shore  line  to  its  mole, 
a  distance  of  3^2  miles,  and  costing  $2,000,000 
The  company  is  also  said  to  be  planning  to 
build  a  number  of  spurs  and  side  tracks  from 
the  proposed  pier. 

The   Third   Street   Property  Owners'   Asso- 
ciation,    San     Francisco,    Calif.,    has    adopted 
resolutions     approving     the     suggestions     of 
Third  and  Townsend   Sts.   as  the  site   for  a 
permanent   railroad   terminal. 
Colorado. 
It  is  probable  that  as  a  result  of  the  recent 
receivership    for    the    Colorado    Midland    Ry. 
about    $1,000,000    will    be    expended    for    im- 
provements on  the  line  between  Lcadville  aiid 
Colorado   Springs.     V.   B.   Wagner,   Colorado 
Springs,   Colo.,   is   Chief   Engineer. 
The  Denver  &   Salt  Lake  R.  R.  Co.,  men- 

^  indicates 


tioned  previouslv  in  this  column,  was  incor- 
porated last  week  with  a  capital  stock  of 
$10,000,000  and  power  to  acquire  the  property 
of  the  Denver,  Northwestern  &  Pacific  R.  R. 
(Moffatt  Road).  Newman  Erb  is  named  as 
President  of  the  new  company  and  Dr.  F.  S. 
Pearson  as  chairman.  This  is  one  of  the  last 
steps  in  the  reorganization  of  the  Denver, 
Northwestern  &  Pacific  R.  R.,  and  while  the 
new  company  is  empowered  to  build  to  the 
Utah-Colorado  state  line  and  thence  to  Salt 
Lake  City,  it  is  considered  likely  that  another 
company  may  be  organized  to  build  eastward 
from  Salt  Lake  City  to  meet  the  westward 
operations  from  Steamboat  Springs. 

Connecticut. 


Application  will  be  made  to  the  next  legis- 
lature for  the  incorporation  of  the  Stafford  & 
Monson  Street  Ry.  Co.,  which  proposes  a  line 
from  Haymarket  Sq.,  Stafford,  through  Orcutt- 
ville,  to  the  state  line  north  of  Evergreen  park, 
also  through  Stafford  and  Staffordville  to  the 
state  line  so  as-  to  connect  with  Monson.  Rob- 
ert H.  Fisk  of  Stafford  Springs,  Conn.,  is  at- 
torney for  the  incorporators. 

Georgia. 

All  material  necessary  for  the  extension  of 
the  Waycross  &  Western  R.  R.  to  Sirmans, 
Ga.,  38  miles,  is  said  to  have  been  secured 
and  construction  forces  under  Alex  Sessoms, 
President,  and  E.  T.  King,  Superintendent,  of 
the  company,  are  rushing  the  work.  The  line 
is  now  completed  21  miles  west  of  Waycross 
and  10  miles  farther  grading  is  finished  and 
ready  for  rail. 

Idaho. 

Advices  from  Idaho  Falls  state  that  pay- 
ments for  property  in  Grand  Valley  and  Swan 
Valley  for  a  railroad  right  of  way  through  that 
section  are  being  made  by  Northwestern  Ry. 
Co.  checks  and  that  a  company  of  men  are 
building  cabins  for  the  use  of  men  and  teams 
and  supply  places  along  the  line  of  the  pro- 
posed route. 

J.  D.  Browning,  Pocatello,  Idaho,  and  L.  R. 
Martineau,  Salt  Lake  City,  Utah,  have  applied 
to  the  city  council  of  Pocatello  for  a  fran- 
chise for  an  electric  railway  system,  and  an 
electric  lighting  system. 

Engineers  of  the  Oregon-Washington  Rail- 
road &  Navigation  Co.  are  to  start  work  at 
once,  it  is  reported,  on  a  preliminary  survey 
for  the  construction  of  a  branch  line  into  the 
Pine  Creek  district.  The  contemplated  con- 
struction plans,  it  is  said,  provide  for  a  junc- 
tion with  the  Wallace  branch  at  a  point  two 
miles  east  of  Enaville,  Idaho,  from  which 
place  the  road  is  to  run  up  Pine  Creek,  pro- 
viding transportation  for  a  number  of  the 
most  extensively  operated  properties  in  the 
district  and  tapping  the  timber  belt  beyond. 
F.  L.  Pitman,  Spokane,  Wash.,  is  Chief  En- 
gineer of   Construction. 

Illinois. 
The  Illinois  Central  and  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  Railroads  have 
reached  an  agreement  whereby  a  new  union 
station  will  be  constructed  and  trackage  facili- 
ties improved  at  Mattoon,  111.  The  cost  of 
the  work  will  amount,  it  is  believed,  to  about 
$428,000.  F.  J.  Blickcnsderfcr,  Mattoon,  Ill- 
is  Engineer  Maintenance  of  Way  of  the  C, 
C    C  &  St.  L.  Rv. 

iSteps  are  being'  taken  to  raise  $150,000  of 
ranilal    for   the   construction   of   an   industrial 
belt  line  at  Quincv.     The  sum  of  $15,000  has 
already  been  subscribed  and  the  members  of 
the  industrial   syndicate  backing  the  line  wil 
contribute  $75,000  provided  $60,000  additional 
is  raised.    J.  Henry  Bastert  is  President  of  the 
Chamber  of  Commerce  of  Quincy. 
Indiana. 
®Thc  Chicago,  Tcrrc  Haute  &  Southeastern 
contract  awarded  the  Crowley-Salisbury  Con- 
struction Co.,  Davenport,  la.,  as  noted  in  our 

work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


last  issue,  is  for  work  at  Libertyville,  Ind.  It 
includes  excavation  and  concrete  masonry. 
None  of  the  work  is  to  be  sublet. 

It  is  expected  that  the  Chicago-New  York 
Electric  Air  Line  R.  R.  Co.,  22  W.  Monroe  St., 
Chicago,  III.,  will  begin  work  in  the  spring 
on  the  extension  of  the  line  to  Plymouth  and 
thence  to  Fort  Wayne. 

Kansas. 

Orders  have  been  issued  from  the  offices  of 
the  Atchison,  Topcka  &  Santa  Fe  Ry.  at  To- 
peka,  Kan.,  according  to  reports,  calling  for 
the  improvement  of  roadbed  and  right  of  way 
of  the  branch  line  of  that  road  from  Havana, 
Kan.,  to  Tulsa,  Okla.  The  work  will  include 
the  laying  of  heavier  steel,  construction  of 
heavier  bridges  and  standard  ballast.  It  is 
believed  that  this  work  is  initial  to  the  con- 
struction of  the  proposed  Santa  Fe  cutoff 
from  Tulsa,  Okla.,  through  Paris  and  Long- 
view,  Texas,  to  New  Orleans.  La.  C.  F.  W. 
Felt,  Topeka,  Kan.,  is  Chief  Engineer  of  the 
system. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  and 
the  Santa  Fe  System  are  reported  to  have 
reached  an  agreement  whereby  the  Rock 
Island  will  get  trackage  rights  over  the  Santa 
Fe,  Wichita  branch,  from  Pratt  to  Wichita, 
and  the  Santa  Fe  will  have  rights  over  the 
Rock  Island's  Bucklin  branch.  The  Santa  Fe 
proposes,  according  to  the  report,  to  build  a 
connection  through  Kiowa  County,  from  Bel- 
videre  to  Bucklin,  Kan.  This  would  give  the 
Santa  Fe  a  new  through  line,  by  a  short  cut- 
off, for  freight  traffic  from  Colorado  to  the 
Gulf,  via  Dodge  City,  across  the  Medicine 
Lodge,  Enid  and  Guthrie,  to  the  Gulf  line. 

The  Atchison.  Topeka  &  Santa  Fe  Ry.  is 
understood  to  be  planning  the  construction 
next  year  of  two  branches  to  connect  with  the 
Dodge  City-Colmor  line.  It  is  probable  that 
one  of  them  will  leave  the  Colmor  line  near 
the  Colorado-New  Mexico  state  line  and  tap 
a  section  now  railroadless,  in  southeastern 
Colorado  and  northern  New  Mexico.  The 
other  branch  will  extend  west  from  Sartanta 
through  Grant  and  Stanton  Counties. 
Kentucky. 

Officials  of  the  Consolidation  Coal  Co.,  ac- 
cording to  advices  from  Whitesburg,  Ky., 
have  announced  that  work  will  be  started  on 
the  construction  of  an  extension  of  the  Sandy 
Valley  &  Elkhorn  R.  R.,  from  Dunham,  a 
suburb  of  Jenkins,  to  McRoberts.  shortly.  The 
■^urvevs  for  the  line  are  said  to  have  already 
iieen  completed.  J.  H.  Wheelright,  Continental 
Rldff..  Baltimore.  Md.,  is  president  of  the  Con- 
solidation  Coal   Co. 

Louisiana. 

Citv  Council  of  Baton  Rouge,  La..  ' 
ed  a  franchise  to  the  Baton  Roui: 
Co.,  317  Main  St..  Baton  Rouge,  for  tiu  .<_  ■ 
struction  of  a  street  railway  down  Florida  St. 
and  East  Blvd.  to  South  Baton  Rouge.  The 
companv  puts  up  a  cash  bond  of  $"i.iHXt  that 
the  line' will  lie  completed  within  one  vc.ir. 

Massachusetts. 

It  is  now  announced  that  tin    "  '^ 

Legislature  will   be  asked   to   ■■ 
for  the  construction  of  the  jn.  ,.  ■ 
field-Wilmington.   \'t.   r.iilroad.   in< 
cuir   last   issue,   through   Colrain,   1  < 
Oeenfield.     It   is  planned   to  extend  the  line 
throutth  Wilmington  to  Manchester  to  a  con- 
nection with  the  Rutkind  R    R. 

Michigan. 

Citizens  of  Flint  have  appointed  a  conimii- 
tec  to  confer  with  officials  of  the  Michigan 
Central  Kv.  in  an  ctTort  to  have  that  company 
build  a  line  from  Flint  to  Oxford. 

The  Detroit  Electric  Ry.  Co..  12  \' 
Aw,  Detroit,  Mich.,  is  to  start  v 
spring  on  double  tracking  il.s  line  fron^'c  .    u 
to  Mt.  Clemens.  9 
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Minnesota. 

®Morris,  Shepard  &  Dougherty,  801  Globe 
Bldg.,  St.  Paul,  Minn.,  will  sub-let  a  large  per- 
centage of  the  team  and  steam  shovel  work 
in  the  contract  for  the  Chicago.  Mil- 
waukee &  St.  Paul  Ry.,  mentioned  in  uor 
last  issue.  This  contract  extends  from 
Milan,  Minn.,  to  Milbank,  S.  Dak.,  and  in- 
cludes about  2,000,000  cu.  yds.  of  earth  exca- 
vation and  a  small  amount  of  rock  work. 
Plans  and  profiles  can  be  seen  at  the  office  of 
the  contractors  801  Globe  Bldg.,  St.  Paul. 
Sub-contracts  will  be  let  during  Januarj'. 

John  Runquist,  Duluth,  Minn.,  has  shipped 
equipment  to  Adolph  for  work  on  the  con- 
struction of  the  new  cut-off  of  the  Duluth, 
Missahe  Sz  Xortherp  R.  R.  from  Adolph  to  the 
new  steel  plant  at  Gary. 

The  Northern  Pacific  Ry.  has  been  making 
surveys  west  of  fronton  and  it  is  believed  the 
company  is  planning  to  build  a  line  from  a 
point  near  Cedar  Lake,  on  the  main  line,  in 
a  westerly  direction  through  or  near  Crosby 
and  fronton  to  the  new  town  of  Riverton  and 
then  southwesterly  to  connect  with  the  old 
line  at  Loerch.  Such  a  change  in  the  route 
of  the  Northern  Pacific  would  enable  it  to 
reach  the  richest  portion  of  the  north  range 
and  would  eliminate  a  number  of  steep  grades 
and  sharp  curves. 

Mississippi. 

The  Commercial  Club  of  Hattiesburg,  Miss., 
has  received  a  proposition  from  W.  G.  Wea- 
ver, promoter  of  the  Pascagoula  Northern  R. 
R.,  offering  to  build  the  new  line  through 
that  city  providing  a  depot  site,  a  100-ft.  right 
of  way  through  Forrest  County  and  $1.50.000 
of  stock  be  subscribed.  The  route  of  the  new 
road  was  from  Pascagoula  through  Biloxi, 
thence  to  Hattiesburg,  terminating  in  Vicks- 
burg  for  the  present.  It  is  stated  that  work 
will  be.gin  on  the  right  of  wav  in  January  at 
Biloxi. 

Missouri. 

Construction  work  on  the  projected  line  of 
the  St.  Louis  &  Western  Traction  Co.  will  not 
be  commenced  until  all  right  of  way  for  a 
distance  of  40  miles  has  been  secured.  The 
company  now  has  four  right  of  way  men  in 
the  field.  James  D.  Houseman,  701  Roe  Bldg., 
St.  Louis,   Mo.,  is  General  Manager. 

The  Cape  Girardeau  &  Northern,  J.  Hunter 
Byrd.  St.  Louis,  Mo.,  President,  as  mentioned 
in  our  last  issue,  recently  acquired  the  fol- 
lowing roads,  including  about  100  miles  of 
line  in  Southwest  Missouri :  The  Chester, 
Perryville  &  .Ste.  Genevieve,  the  Cape  Girar- 
deu  &  Thebes  Bridg^e  Terminal,  the  Cape  Gi- 
rardo  &  Chester  and  the  Saline  Valley,  all 
Houck  holdings  in  Missouri.  The  company 
will  take  steps  at  once  to  spend  $1,000,000  in 
improving  the  property.  To  this  end  between 
$300,000  and  $400,000  has  been  assured  and 
will  be  spent  at  once.  The  new  company  is 
said  to  be  acting  independent  of  any  railroad 
interest,  and  purchased  the  property  solely  for 
the  purpose  to  improve  and  operate  it. 

New  York. 

Preliminary  surveys  are  under  way  for  a  new 
electric  railway  from  Falconer  to  Hamburg, 
via  Kennedy,  ElHngton.  Cherry  Creek,  South 
Dayton,   Dayton   and   Gowanda. 

It  is  stated  the  Erie  R.  R.  is  planning  to 
begin  work  in  the  early  spring  on  the  exten- 
sion of  its  yards  west  of  Lestershire.  This 
is  in  line  with  the  proposed  extra  tracking 
from  Binghamton  to  Endicott. 

The  Little  Falls  &  Johnstown  R.  R.  Co.  has 
applied  to  the  Public  Service  Commission  for 
permission  to  issue  its  stock  and  bonds  for 
the  construction  of  its  proposed  electric  rail- 
way to  serve  Canajaharie.  Fort  Plain  and  St. 
Jolinsville.  The  company  has  secured  o^er 
half  of  the  right  of  way  and  it  is  hoped  to  get 
matters  in  such  shape  that  construction  work 
may  be  started  in  the  early  spring,  .\nson 
Getman.  Johnston,  N.  Y.,  is  attorney  for  the 
companv. 

The  Public  Ser\ice  Commission,  First  Dis- 
trict. New  York  City,  has  completed  contract 
forms  for  the  construction  of  the  .Astoria  and 


Corona  transit  extension  in  Queens  Borough, 
and  fi.xed  Jan.  4  as  the  date  for  a  public  hear- 
ing on  the  contract.  This  means  that  the  con- 
tracts will  be  awarded  about  Feb.  15.  The 
Queens  extension  will  be  elevated  and  built  by 
the  city,  for  the  use  of  both  the  Brooklyn 
Rapid  Transit  Co.  and  the  Interborough  Co. 
The  Astoria  line  runs  from  the  bridge  out 
Debevoise  Ave.  to  Ditmas  Ave.,  while_  the 
Corona  line,  also  beginning  at  the  bridge, 
goes  through  the  Boulevard,  Greenpoint  Ave. 
and  Roosevelt  Ave.  to  Prime  St.,  in  Flush- 
ing. 

North  Carolina. 

The  Carolina  R.  R.  Co.,  of  Kinston,  N.  C, 
has  been  chartered  with  a  capital  stock  of 
$175,000  for  the  purpose  of  developing  and 
operating  35  miles  of  road,  Kinston  to  Snow 
Hill,  built  as  a  lumber  road  by  Hines  Bros. 
Lumber  Co.  The  incorporators  are  C.  I.  Mil- 
lard, J.  C.  Nelms,  Jr.,  M.  S.  Hawkins,  R.  A. 
Block  and  H.  Manley,  all  of  Norfolk,  Va.,  and 
W.  M.  Hayes  of  Kinston. 

C.  A.  Carlson,  Red  Bank,  N.  J.,  is  reported 
to  have  purchased  the  Hendersonville  Trac- 
tion Co.  of  Hendersonville,  N.  C,  and  is  said 
to  be  considering  extending  the  car  line  to 
-Asheville. 

Ohio. 

®The  Lake  Erie  &  Youngstown  R.  R.  is  re- 
ported to  have  awarded  the  contract  for  the 
construction  of  its  projected  line  from 
Conneaut  Harbor,  Lake  Erie,  to  Youngstown, 
to  the  Calwell  Construction  Co.  John  A. 
Ruhlman.  Youngstown,  O.,  is  one  of  the  pro- 
moters of  the  railroad. 

©Winston  &  Co.,  American  National  Bank 
Bldg.,  Richmond,  Va.,  have  been  awarded  the 
contract  for  the  excavation  work,  demolishing 
buildings,  concrete  work  and  grading  and  lay- 
ing of  rails  for  the  new  union  depot  and 
terminal  to  be  constructed  in  Cincinnati  for 
the  Union  Depot  &  Terminal  Co.,  John  E. 
Bleekman.  Vice  President,  25  East  Third  St., 
Cincinnati. 

The  Terminal  Construction  Co.,  of  Cincin- 
nati, has  been  chartered  under  the  laws  of 
West  Virginia.  The  coinpany  has  a  capital 
stock  of  $0,000,000  and  proposes  the  building 
of  railroad  terminals,  electric  power  plants, 
etc.,  at  Cincinnati.  The  incorporators  are  F. 
B.  Enslow,  R.  M.  Baker,  William  Hogen,  Jr.. 
N.  H.  Richardson  and  W.  R.  Fulton,  all  of 
Huntington.  W.  Va.  The  above  are  members 
of  a  law  firm,  understood  to  be  representing 
the  Chesapeake  &  Ohio  R.  R. 

Oklahoma. 

The  Missouri,  Oklahoma  &  Gulf  Ry.,  T.  J. 
Harrison,  Chief  Engineer,  Muskogee,  Okla., 
has  arranged  for  right  of  way  for  Henryetta 
to  Opeman,  a  distance  of  20  miles,  and  will 
probably  begin  construction  work  at  the  first 
mentioned  place  in  a  few  weeks. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.,  C. 
A.  Morse.  Chief  Engineer.  Topeka,  Kan.,  is 
reported  to  have  adopted  plans  for  the  con- 
struction of  approximately  850  miles  of  track, 
by  means  of  which  one  or  more  of  its  north 
divisions  will  be  connected  with  its  Gulf  sys- 
tem. The  new  line  will  run  through  portions 
of  Oklahoma  and  Texas. 

It  has  been  announced  that  Charles  Ham- 
ilton. Waco.  Texas,  purchaser  of  the  Enid, 
Ochiltree  &  Western  R.  R..  will  probably  ex- 
tend the  line  from  Dalhart  to  Ochiltree.  From 
Ochiltree,  county  seat  of  the  county,  it  is  pro- 
posed to  extend  the  line  through  Lipscomb 
County,  Texas,  and  Ellis,  Woodward,  Major 
and  Garfield  Counties  in  Oklahoma  to  Enid, 
county  seat  of  Garfield  County,  and  west  to 
New   Mexico   to   connect  with   the   Santa   Fe. 

Oregon. 

Dr.  J.  F.  Reddy,  Medford.  Ore.,  who  is 
managing  the  Crescent  City  end  of  the  Pacific 
Interior  R.  R.,  mentioned  in  our  issue  of 
Dec.  II,  has  announced  that  the  company  is 
meeting  with  success  in  securing  subscrip- 
tions and  that  construction  work  will  prob- 
ably be  started  immediately  at  Crescent  City. 
The  Draper  rieht  of  way,  obtained  about  six 
years  ago,  will  be  acquired.    This  will  necessi- 


tate a  bridge  across  Rogue  River  within  the 
city  limits,  which  will  be  one  of  the  expen- 
sive items  at   the  commencement. 

Pennsylvania. 

The  South  Fork  &  Portage  Ry.  Co.  has  ap- 
plied to  the  council  of  Gallitzin  for  a  franchise 
through  that  place  for  its  projected  line  from 
South  Fork  to  Altoona.  According  to  the 
franchise  application  the  line  is  to  be  in  opera- 
tion within  14  months.  Charles  H.  Morgan, 
Altoona,  Pa.,  is  President. 

Large  tracts  of  coal  land  in  Greene  County 
have  been  purchased  by  capitalists  of  Connells- 
ville,  and  plans  have  been  made  for  giving 
the  field  a  direct  connection  with  Pittsburgh 
lay  the  construction  of  a  railroad  starting  at 
Fairmont,  W.  Va.  The  line  will  run  through 
Waynesburg  and  Bridgeville,  Pa.,  to  Pitts- 
burgh, using  the  tracks  of  the  Wabash-Pitts- 
burgh  Terminal  R.  R.  S.  F.  Ruth,  Connclls- 
ville.  Pa.,  President  of  the  Connellsville  Title 
&  Trust  Co.,  is  reported  to  be  interested. 

South  Dakota. 

Surveyors  are  reported  to  be  running  lines 
for  the  proposed  route  of  the  Sioux  Falls 
&  Western  Ry.,  a  subsidiary  of  the  Great 
Northern  R.  R.,  from  Sioux  Falls,  S.  Dak., 
to  Wheeler,  the  county  seat  of  Charles  Mix 
County,  on  the  Missouri  River.  A.  H.  Ho- 
geland.  St.  Paul,  Minn.,  is  Chief  Engineer 
of  the  Great  Northern  Ry. 
Tennessee. 

®Kreis  Bros.  &  Deane,  Knoxville,  Tenn.,  as 
noted  in  our  last  issue,  have  been  awarded  the 
contract  for  constructing  team  and  track  road 
across  King  St.  at  Chattanooga  for  the  South- 
ern Ry.  The  contract  calls  for  200,000  cu.  yds. 
of  rock  excavation.  None  of  the  work  has 
been    sublet. 

Advices  from  Knoxville  state  that  it  is  re- 
ported there  that  the  Illinois  Central  R.  R. 
has  purchased  the  Tennessee  Central  R.  R.. 
and  will  proceed  at  an  early  date  to  extend 
the  line  from  Harriman  to  Knoxville.  It  is 
stated  that  options  have  been  secured  on  prop- 
erties in  Knoxville,  which  will  be  used  for 
terminal  facilities,  giving  the  Illinois  Central 
an  entrance  to  that  city. 

It  is  rumored  that  the  Louisville  &  Nash- 
ville Ry.  is  planning  the  construction  of  a  new 
line  from  Harriman,  Tenn.,  on  the  Harriman, 
Knoxville  &  Eastern  Ry.,  to  Chattanooga, 
Tenn.  No  definite  information  in  regard  to 
this  report  is  as  yet  available.  J.  Howe  Pey- 
ton, Louisville,  Ky.,  is  Chief  Engineer  of 
Construction  of  the  L.  &  N.  Ry. 

The  Knoxville  Railway  &  Light  Co.,  Knox- 
ville, Tenn.,  has  been  granted  a  franchise  by 
the  Knox  County  Court  over  the  Kingston 
turnpike.  The  company  will  extend  its  lines 
to  the  Eastern  Hospital  for  the  Insane,  five 
miles  west  of   Knoxville. 

Texas. 

The  South  Texas  Traction  Co.  has  been 
chartered  with  a  capital  stock  of  $20,000,  and 
proposes  the  construction  of  the  intcrurban 
line  at  points  near  Houston  and  Galveston. 
The  incorporators  are  A.  E.  Hall,  C.  H.  Hall 
and  John  A.  Owen,  all  of  .-Mvin,  Brazoria 
County  and   H.  T.  Arnold  of  Houston. 

Two  or  three  surveys  have  been  made  for 
the  extension  of  th  Beaumont  &  Great  North- 
ern R.  R.,  but  the  exact  route  has  not  yet 
been  determined  further  than  the  new  line  will 
be  built  north  from  the  present  terminus  at 
Weldon  and  will  connect  with  the  Trinity 
Valley  R.  R.,  somewhere  between  Jewett  and 
Flynn.  The  extension  will  be  built  by  the 
Missouri.  Kansas  &  Texas  Ry..  and,  according 
to  a  statement  of  President  C.  E.  SchafF  of 
that  road,  construction  work  will  be  started 
in  the  near  future. 

The  Palacios.  San  Antonio  &  Pecos  Valley 
Ry.  Co.  has  floated  the  bonds  for  the  building 
of  its  line  from  Palacios  to  Yoakum  and  has 
about  80  miles  of  road  readv  for  immediate 
construction.  The  distance  from  Palacios  to 
Yoakum  is  75  miles,  and  the  line  will  extend 
through  Francitas.  Edna.  Fortran  and  termin- 
ate for  the  present  at  Yoakum.  Bids  for  con- 
struction work  are  now  desired  and  are  being 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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received,  and  the  contract  will  be  let  soon. 
The  compan.v  will  also  be  in  the  market  for 
steel  and  all  kinds  of  supplies,  but  nothing 
will  be  bought  until  the  money  is  in  the  treas- 
ury, and  cash  can  be  paid  for  everything.  U. 
G.  Dotson,  Palacios,  Tex.,  is  President  of  the 
Palacios,  San  Antonio  &  Pecos  Valley  Ry. 

Stockholders  of  the  Dallas  Union  Terminal 
Co.,  Cotton  E.xchange  Bldg.,  Dallas,  have  taken 
steps  for  the  issuance  of  $5,000,000  bonds  for 
the  building  of  the  Dallas  Union  Depot,  and 
other  terminal  work. 

The  Jefferson  County  Traction  Lines  Co.  is 
about  to  ask  the  commissioners  of  Jefferson 
County  for  a  franchise  for  its  proposed  elec- 
tric interurban  line  from  Beaumont  to  Port 
Arthur.  Several  surveys  for  the  line  have 
been  run  and  selection  of  one  of  them  will  be 
made  shortly.  The  company  is  a  subsidiary 
of  the  Stone  &  Webster  Engineering  Corp., 
Boston,  Mass. 

Reconnoissance  of  the  route  for  the  pro- 
posed interurban  from  .Austin  to  Lockport  has 
been  made,  and  it  is  probable  that  preliminary 
surveys  will  be  started  shortly.  Judge  Walter 
J.  Crawford,  Beaumont,  Tex.,  is  interested. 

Following  the  inspection  of  the  new  ex- 
tension of  the  San  Antonio,  Uvald<;  &  Gulf  R. 
R.,  by  capitalists  who  financed  the  project. 
President  J.  E.  Franklin,  San  Antonio,  Texas, 
expects  to  start  work  immediately  on  the  ex- 
tension of  the  line  to  Corpus  Christi.  Texas, 
which  is  preparing  to  raise  the  required  bonus 

Vermont. 

The  State  Public  Service  Commission  has 
ordered  the  erection  of  a  new  station  at  Bur- 
lington, Vt.,  the  w-ork  to  be  completed  by  Dec. 
15,  1913.  Three  grade  crossings  are  to  be 
eliminated  by  underpasses,  and  the  project 
will  involve  an  expenditure  of  about  $400,000. 
The  work  is  to  be  done  by  the  Central  Ver- 
mont Ry.,  J.  M.  Morrison,  Engineer,  St.  Al- 
bans, Vt.,  and  the  Rutland  R.  R. 

Washington. 

4*Bids  w-ill  be  received  until  10  a.  m.,  Jan. 
10,  by  Board  of  Public  Works.  Seattle,  Wash., 
for  supplying  and   setting  poles   for  the  Mu- 


nicipal Railway.  Bids  will  also  be  received 
for  switchboard  and  switching  apparatus 

®The  Enckson  Construction  Co.,  New  York 
Block,  Seattle,  Wash.,  has  been  awarded  the 
contract  by  the  Chicago,  Milwaukee  it  Pugct 
Sound  Ry.  for  the  construction  of  about  40 
miles  of  line  from  Port  Angeles,  Wash.,  south 
into  the  Olympics.  The  contract  probably 
amounts  to  about  $2,000,000. 

The  Meskill  &  Columbia  River  R.  R.  has 
begun  condemnation  in  Lewis  County  for  right 
of  way.  This  company  was  incorporated  some 
time  ago,  and  comprises  the  logging  road  of 
the  Baker-May  Lumber  Co.  of  Meskill.  The 
incorporators  were  George  C.  EUsbury  and 
Anna  C.  Robinson  of  Ccntralia  and  B.  F.  May, 
E.  A.  May  and  J.  C.  Dolphin  of  Meskill.  ' 

Farmers  residing  between  Coulee  City  and 
Leahy  and  neighboring  hamlets  are  petition- 
ing the  Northern  Pacific  R.  R.  to  extend  the 
road  to  Leahy  from  Coulee  City.  This  would 
mean  about  56  miles  of  line  through  a  grain 
country  at  present  without  railroad  facilities. 

According  to  advices  from  Wenatchee, 
Wash.,  the  Great  Northern  Ry.  Co.  has  nego- 
tiations under  way  for  acquiring  the  property 
of  the  Waterville  Ry.  for  the  purpose  of  ex- 
tending tire  line  north  and  west  to  become 
eventually  a  part  of  the  road  projected  across 
the  mountains  to  the  coast.  A.  Stewart,  Seat- 
tle, Wash.,  is  Assistant  Chief  Engineer  of 
the  Great  Northern. 

The  Canadian  Pacific  Ry.,  F.  W.  Peters, 
General  Superintendent,  V'ancouvtr,  B.  C,  has 
made  a  final  location  for  a  line  along  the 
Salmon  River,  east  into  the  Sheep  Creek  Min- 
ing District,  and  the  timber  tracts  tributary 
to  the  Salmon  River.  The  line  along  the 
Salmon  River  directly  north  of  Metaline 
Falls  and  across  the  boundary  will  be  a  branch 
of  the  Canadian  Pacific  line  from  Trail,  B. 
C,  to  Metaline  Falls.  It  is  expected  that  con- 
struction work  on  the  Trail-Metaline  Falls 
line  and  the  Salmon  Ri\Tr  branch  will  be 
started  in  the  spring.  The  Canadian  Pacific 
will  build  the  line  from  Trail  to  the  boundary 
and  along  the  Salmon  River.  The  10  miles 
between  the  boundary  and  Metaline  Falls  will 
be  built  by  an  American  company,  presumably 
tire    Idaho     &     Washington    Northern.      The 


heaviest  work  on  the  entire  coiiiempLated  hne 
lies  in  northeastern  Washington,  north  of 
Metaline  Falls.  Nine  tunnels  will  be  required 
to  push  the  road  through  to  the  boundar>', 
where  it  will  follow  the  Columbia  River  to 
Trail. 

West  Virginia. 

According  to  advices,  K.  B.  Stephenson  of 
Parkersburg,  W.  Va.,  President  and  General 
Afanager  of  the  Kanawha-Ohio  Valley  Rail- 
road Promoting  Co.,  has  completed  survey 
with  all  alignments,  drawings,  profiles,  center 
line,  etc.,  for  the  proposed  74-mile  railroad 
from  Charleston  to  Parkersburg,  connecting 
the  Pennsylvania  and  the  Virginia  Rys.  The 
promoter  has  the  working  maps  with  the  cost 
of  all  bridges,  tunnels,  fills  and  cuts,  and 
has  taken  up  the  rights  of  way  and  put  them 
on  record  from  Parkersburg  to  within  a  few 
miles  of  the  Kanawha  County  line. 

Wisconsin. 

It  is  reported  that  Newman  Erb  and  asso- 
ciates are  contemplating  the  purchase  of  the 
Green  Bay  &  Western  R.  R,  and  the  exten- 
sion of  the  line  from  Independence  or  White- 
hall, Wis.,  to  St.  Paul  and  Minneapolis.  Minn. 

Canada. 

The  Canadian  Northern  Ry.  has  opened  bids 
at  Vancouver,  B.  C,  for  the  construc- 
tion of  its  Lulu  Island  branch.  This 
line  will  run  through  New  Westminster, 
thence  across  Lulu  Island  for  ten  miles  to  the 
ferry  terminals  of  the  Canadian  Northern, 
connecting  the  mainland  with  Victoria  and 
other  Vancouver  Island  points.  Lulu  Island,  in 
Frazer  River,  extends  from  New  Westminster 
nearly  to  Frazer's  mouth. 

The  Canadian  Northern  Ry.  is  to  expend 
about  $2,500,000  on  its  terminals  at  Port  Mann. 
across  the  Frazer  River  from  New  Westmin- 
ster. The  plans  call  for  60  miles  of  freight 
yards. 

The  Niagara.  St.  Catherines  &  Toronto  Ry. 
Co.  (electricV  E.  F.  Seixas,  General  Man- 
ager, St.  Catherines,  Ont.,  has  started  work 
on  its  St.  Catherines  to  Niagara-on-the-Lake 
branch.  In  the  spring  work  will  probably  be 
started  on  the  branch  from  Port  Colborne. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

The  Commissioners  Court,  Gadsden,  Ala., 
has  passed  a  resolution  favoring  the  county, 
state  and  government  highway  which  is  pro- 
posed to  be  built  from  Gadsden  to  Birming- 
ham. This  highway  would  pass  through 
Etowah,  St.  Clair  and  Jefferson  Counties. 

Arizona. 

Numerous  petitions  have  been  circulated 
throughout  the  state  of  Arizona,  which  will  be 
presented  at  the  next  meeting  of  the  Legisla- 
ture, providing  for  the  submission  of  a  propo- 
sition to  the  voters  to  issue  bonds  in  the  sum 
of  $.5,000,000  for  the  purpose  of  immediately 
completing  the  state  highway  system  in 
Arizona. 

City  Engineer  F.  X.  Holmquist  of  Phoenix. 
Ariz.,  is  preparing  plans  and  specifications  for 
the  paving  of  First,  Second,  Third  and  Fourth 
Aves.  north  to  Roosevelt  St.  It  is  proposed 
to  pave  a  number  of  other  streets  in  the  near 
future. 

California. 

■J-Bids  will  be  received  until  5  p.  ni.,  Dec. 
30,  by  City  of  Venice,  Calif.,  C.  S.  Thatcher, 
Clerk,  for  the  construction  of  asphalt  and 
concrete  pavemnt  and  cement  curbs  on  Royal 
Court,  Thornton  Place  and  other  alleys. 

^Bids  will  be  received  until  11  a.  ni.,  Dec. 
30,  by  Charles  Post,  Clerk  of  the  Board  of 
County  Supervisors,  San  Bernardino,  Calif., 
for   furnishing  20,000  bbls.  of  crude  road  oil. 

^Bids  will  be  received  until  7 :30  p.  m., 
Dec.  30,  by   S.   G.   Batchclor.  City  Clerk,  San 


Bernardino,  Calif.,  for  the  construction  of 
sidewalks  and  curbs  on  G  St.,  from  Rialto 
.\ve.  to  the  Santa  Fe  R.  R.  right  of  way. 

^Bids  will  be  received  until  7  p.  m.,  Jan. 
4,  by  F.  E.  Craig,  City  Clerk,  Burbank,  Calif., 
for  grading,  oiling  and  tamping  .5,500  lin.  ft. 
on  Verdugo  Ave.  from  Front  to  Tenth  St. 

4"Bids  will  be  received  until  II  a.  m.,  Dec. 
30,  by  Board  of  Public  Works,  Los  .Angeles, 
Calif,  for  the  following  street  work:  For 
grading,  oiling  and  constructing  cement  curbs 
and  sidewalks,  concrete  and  vitrified  block  gut- 
ters in  Formosa  Ave.,  from  Hollywood 
boulevard  to  Hawthorne  Ave.  For  construct- 
ing a  4-ft.  cement  sidewalk  and  cement  curb 
in  Wilton  Place,  from  Santa  Monica  Blvd.  to 
629.11  ft.  south.  For  constructing  cement 
curbs  and  sidewalks  in  Hobart  Blvd.,  from 
Santa  Monica  Blvd.  to  150.24  ft.  north  of 
Moiiticello  Ave.  and  in  Monticello  Ave.  For 
grading,  graveling,  oiling  and  constructing 
cement  curbs  and  sidewalks,  concrete  gut- 
ter, vitrified  block  gutter  and  vitrified  pipe 
storm  drains  in  Marathon  street  from  Cor- 
onado  to  Benton  Way.  For  constructing  a 
five-foot  cemeiu  sidewalk  in  Lake  Shore  Ter- 
race between  Colloii  and  Council  Sts. 

City  Engineer  Karl  F.  Tuttle  of  San  Ber- 
nardino, Calif.,  has  prepared  plans  and  spec- 
ifications for  the  paving  of  Sixth  St.,  between 
.\rrowhead  .-\ve.  and  I  St. ;  also  for  the  pav- 
ing  of   Fourth    St.,   between   Arrowhead   and 

The  City  Council  of  Oakland,  Calif.,  has 
directed  Citv  Engineer  Perry  F.  Brown  to 
prepare   proceedings    for   improving   with     oil 


macadam  14th  St..  from  Wood  St..  westerly 
to  the  Southern  Pacific  main  line  tracks.  .\t 
the  same  time  the  Council  adopted  plans  and 
specifications  for  improving  21st  St..  between 
Telegraph  ."Xve.   and   Broadwa.v. 

The  Board  of  Supervisors.  Madera,  Calif., 
has  voted  $2,500  for  the  construction  of  the 
Bailey  Flat  road  in  the  mounuins  near  Ray- 
mond. 

City  Engineer  of  Coronado.  Calif.,  has  pre- 
sented plans  for  the  paving  of  Ocean  Blvd.. 
with  asphalt  surface  laid  on  concrete  base.  The 
Board  of  Trustees  plan  to  commence  this 
work  as  soon  as  the  seawall  is  completed. 

San  Bernardino  County  Surveyor  Bright  is 
making  a  survey  for  the  proposed  new  moun- 
tain road  to  extend  from  a  point  near  Skyland 
down  the  desert  side  of  the  mountains  through 
the  Little  Mojava  country  to  join  with  the 
Victorville  road.  San  Bernardino,  Calif.,  is 
the  county  seat. 

Colorado. 

The  Board  of  Public  Works  of  Denver. 
Colo.,  has  adopted  specifications  for  the  East 
Seventh  ,\vc.  and  Williams  St.  parkways. 
Curbing  and  surf.icing  of  these  streets  xvill 
commence  early  next  year.  The  cost  will  ap- 
proximate $40,000   lor   iiiiprovinR  each  street. 

Florida. 

The  Polk  County  Commissioners,  Bartow. 
Fla..  have  mapped  out  a  plan  whcrebv  ihey 
will  at  once  lugin  work  on  a  network  ol  r>~>ads 
between  the   important  towns   ••■'  the   ■■  irity. 

The  city  of   Fernandina.    '  'ct 

contracts   for   fiirni'ihing  m.v  k' 


+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 
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approximately  11,000  sq.  yds.  of  vitrified  brick 
pavement  on  Center  St.,  for  which  bids  were 
to  have  been  received  Dec.  18.  The  work 
has  been  postponed   for  the  present. 

Georgia. 

The  city  of  Waycross,  Ga.,  has  $90,000  avail- 
able for  street  paving  the  coming-  season.  The 
bond  commission  and  the  City  Council  are 
deciding  which   streets   will  be  improved. 

The  Wayne  County,  Ga.,  grand  jury  at  the 
fall  term  of  Superior  Court  recommended 
that  Wayne  County  employ  a  competent  road 
engineer  to  supervise  the  construction  of  new 
roads  and  placing  the  old  roads  in  a  permanent 
good  condition.  The  grand  jurv  also  recom- 
mended that  all  of  the  road  building  machin- 
ery that  cannot  be  profitably  used  be  sold  and 
more  machinery  be  purchased.  Several  head 
of  mules  will  also  be  purchased.  Jesup  is 
the  county  seat. 

Illinois. 

•J*Bids  will  be  received  until  2  p.  m.,  Dec. 
28,  by  Commissioners  of  Highways,  Amboy, 
Lee  County,  111.,  at  the  office  of  J.  E.  Lewis, 
Town  Clerk,  Amboy  111.,  for  the  construction 
of  crushed  stone  roads.  Specifications  may 
be  had  of  the  Town  Clerk. 

®J.  C.  Poll  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  Dan- 
ville, 111.,  for  the  paving  of  Tennessee  St.,  and 
several  blocks  on  Harmon  Ave.,  at  $1.70  per 
square  yard. 

The  Board  of  Public  Improvements  of 
Alton,  111.,  has  recommended  drafts  of 
ordinances  for  sidewalk  improvements,  the 
total  cost  of  which  is  estimated  at  $8,638. 

The  Board  of  Local  Improvements  of  Elgin, 
III.,  has  adopted  resolutions  for  the  paving 
of  Villa  St.,  North  State  St..  and  Riverside 
Ave.  City  Eneineer  Morgan  H.  Brightman 
has  been  instructed  to  prepare  plans  for  the 
macadamizing  of  all  the  minor  streets  of  the 
citv  by   districts. 

The  City  Council  of  Waukegan,  111.,  has 
passed  ordinances  ordering  the  paving  of 
Spring  St..  Grand  Ave,,  and  a  part  of  Butrick 
and  Brookside  Ave.,  at  a  total  cost  of  $51,948. 

The  City  Council  of  Galesburg,  III,  plans 
to  improve  Lincoln  St.,  from  the  north  line  of 
Main  St.  to  the  south  line  of  North  St.  The 
engineer  has  estimated  the  cost  of  the  im- 
provement at  $9,704. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  is  considering  plans  for  the  pav- 
ing with  asphalt  of  25th  St.,  from  the  north 
line  of  Ninth  Ave.  to  the  south  line  of  13th 
Ave.,  at  an  estimated  cost  of  $12,274. 

Indiana. 

^Bids  will  be  received  until  Jan.  6  by  Town 
Board  of  Shelburn,  Ind..  for  paving  and  im- 
proving approximately  7,000  sq.  yds.  of  street 
in  said  town. 

•|«Bids  will  be  received  until  10  a.  m.,  Jan. 
7,  by  Board  of  Jay  County  Commissioners, 
Portland,  Ind.,  for  the  construction  of  im- 
provements on  a  highway  in  JetTerson  Town- 
ship.    John   Bonifas   is   County  .A-uditor. 

4*Bids  will  be  received  until  10  a.  m.,  Jan. 
7,  by  Board  of  Jay  County  Commissioners  at 
the  office  of  John  Bonifas,  County  Auditor, 
Portland,  Ind.,  for  the  construction  of  im- 
provements of  a  highway  in  Wabash  Town- 
ship. 

4'Bids  will  be  received  until  10  a.  m.,  Jan. 
7,  by  Board  of  Madison  County  Commission- 
ers, at  the  office  of  Joel  B.  Bonefiel,  County 
.Auditor,  Anderson,  Ind.,  for  the  construction 
of  highway  improvements. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
6,  by  Board  of  Fayette  County  Commission- 
ers at  the  office  of  J.  L.  Kennedy,  County 
Auditor,  Connersville.  Ind.,  for  the  construc- 
tion of  a  gravel  road  known  as  the  D.  W. 
Moore  et  al.  Road. 

4'Bids  will  be  received  until  noon,  Jan.  6, 
by  Board  of  Carroll  County  Commissioners, 
E)elphi,  Ind.,  for  the  construction  and  com- 
pletion of  improvements  of  highways  in  Car- 
roll County.     M.  G.  Haun  is  County  Auditor. 

4»Bids  will  be  received  until  10  a.  m.,  Dec. 
28,  by  Board  of  Hendricks  County  Commis- 
sioners,   Danville,    Ind.,    for    the   construction 


of    10   gravel   roads.     Lewis    W.   Borders    is 
County  .Auditor. 

The  Board  of  Public  Works  of  Richmond, 
Ind.,  has  passed  resolutions  for  a  number  of 
improvements  during  1913.  Among  the  im- 
provements will  be  the  paving  of  Eighth  St., 
from  North  L  to  South  H  St..  at  an  estimated 
cost  of  $10,000;  Main  St.,  bridge  paving,  and 
Johnston  St.,  from  Second  St.  to  the  light 
plant. 

The  Board  of  Public  Works  of  Evansville, 
Ind.,  has  mapped  out  a  $20,000  street  improve- 
ment program  for  next  year.  The  streets  to 
be  improved  take  in  the  principal  thorough- 
fares in  all  parts  of  the  city. 
Iowa. 

®The  City  Council  of  Waterloo,  la.,  has 
awarded  the  contract  for  paving  portions  of 
Wellington.  Eighth,  Ninth  and  Tenth  Sts..  to 
the   Bryant  Asphalt  Co.  of   Des  Moines,   la. 

The  City  Council  of  Anamosa,  la.,  has  been 
petitioned  by  residents  of  First  St.  for  con- 
crete paving  on  that  street.  This  improve- 
ment will  probably  be  made  in  the  spring. 

The  City  Council  of  Burlington,  la.,  has 
adopted  resolutions  providing  for  the  paving 
of  North  Seventh  St..  from  Columbia  to  Oak 
Sts.,  a  distance  of  12  blocks.  .Another  resolu- 
tion calls  for  the  paving  of  Arch,  from  Fifth 
to  Eighth  Sts. 

The  City  Council  of  Washington,  la.,  plans 
to  pave  West  Madison  St.  to  the  city  limits 
next  year.  It  is  probable  the  contract  for  this 
work  will  be  let  in  February. 

Charles  P.  Chase  of  the  Iowa  Engineering 
Co.,  Clinton,  la.,  is  engineer  for  the  pro- 
posed construction  of  39  blocks  of  pavement, 
brick  or  concrete,  in  Belle  Plaine,  la. 

Kansas. 

The  citizens  of  Topeka,  Kans..  have  peti- 
tioned for  the  construction  of  7G  blocks  of 
pavement  ne.xt  season.  During  1912  Topeka 
laid  71  blocks  of  pavement. 

The  Cowley  County  Commissioners,  Win- 
field,  Kans.,  have  agreed  to  build  the  rock 
road  south  of  Arkansas  City  to  the  state  line 
as  soon  as  the  work  north  of  Winfield  is  com- 
pleted and  it  is  now  planned  to  bring  the 
county  road  machinery  to  do  the  job. 

The  Board  of  Neosho  County  Commission- 
ers, Erie,  Kans.,  has  made  provision  for  a 
system  of  good  roads  connecting  every  city 
in  the  county  and  extending  towards  Parsons 
in  Labette  County.  The  Commissioners  have 
classified  the  roads,  designating  two  main 
routes  north  and  south  and  a  similar  number 
east  and  west  as  highways  to  be  improved 
under  the  direction  of  the  county  board  and 
the  surveyor.  Branches  radiate  therefrom  to 
cities  not  on  the  trunk  line. 

Kentucky. 

.^n  election  is  to  be  held  in  Trigg  County, 
Ky.,  on  Jan.  25  for  the  purpose  of  voting  on 
the  question  of  issuing  bonds  to  the  amount 
of  $150,000  for  permanent  highway  improve- 
ment.    Cadiz   is  the  county   seat. 

Louisiana. 

.Action  on  a  proposed  bond  issue  of  $120,- 
000  for  good  roads  construction  will  prob- 
ably be  taken  by  the  Police  Jury  of  Iberia 
Parish,  La.,  at  its  Feb.  6th  meeting.  W.  L. 
Burke,    New   Iberia,   La.,   is   secretary. 

The  Police  Jury  of  Iberia  Parish,  New- 
Iberia,  La.,  has  called  an  election  to  vote  on 
the  proposition  of  issuing  bonds  to  the  amount 
of   $120,000   for   road   construction. 

Maryland. 

^Bids  will  be  received  until  nuon,  Dec.  31, 
by  Commissioners  of  Queen  Anne's  County, 
Centreville,  Md.,  for  the  construction  of  a 
section  of  the  State  .\id  Highway  extending 
alonf  the  Millington  Road  between  Crumpton 
and  Millington  for  a  distance  of  .78  miles.  All 
bids  must  be  made  upon  blank  forms  to  be 
obtained  of  the  State  Roads  Commission  at 
its  office,  5-34  N.  Howard  St.,  Baltimore,  Md., 
must  give  the  prices  proposed  both  in  writing 
and  in  figures,  and  must  be  signed  by  the 
bidder,  with  his  address.  Each  bid  is  to  be 
accompanied    by    a    certified    check    for    $200, 


payable  to  the  County  Commissioners  of 
Queen  Anne's  County,  said  check  to  be  re- 
turned to  the  bidder  unless  he  fails  to  ex- 
ecute the  contract  should  it  be  awarded  to 
him.  Plans  can  be  seen  and  forms  of  spec- 
ification and  contract  may  be  obtained  at  the 
office  of  the  State  Roads  Commission,  Bal- 
timore, Md. 

4»Bids  will  be  received  until  noon,  Dec.  31. 
by  Commissioners  of  Queen  Anne's  County. 
Centreville,  Md.,  for  the  construction  of  a 
section  of  the  State  Aid  Highway  along  the 
Stevensville  road  from  railroad  crossing 
southerly  for  a  distance  of  .49  miles.  All  bids 
must  be  made  upon  blank  forms  to  be  ob- 
tained of  the  State  Roads  Commission  at  its 
office,  534  N.  Howard  St.,  Baltimore,  Md., 
must  give  the  prices  proposed  both  in  writing 
and  in  figures,  and  must  be  signed  by 
the  bidder,  with  his  address.  Each  bid  is  to 
be  accompanied  by  a  certified  check  for  $200. 
payable  to  the  County  Commissioners  of 
Queen  Anne's  County,  said  check  to  be  re- 
turned to  the  bidder  unless  he  fails  to  execute 
the  contract  should  it  be  awarded  to  him. 
Plans  can  be  seen  and  forms  of  specification 
and  contract  may  be  obtained  at  the  office  of 
the  State  Roads  Commission,  Baltimore,  Md. 

4'Bids  will  be  received  until  noon,  Dec.  31, 
by  Commissioners  of  Queen  .A.nne's  County. 
Centreville,  Md.,  for  the  construction  of  a 
section  of  the  State  Aid  Highway  along  the 
Fingerboard  road  from  Crumpton  and  Chester 
River  for  a  distance  of  1.02  miles.  ••Ml  bids 
must  be  made  upon  blank  forms  to  be  ob- 
tained of  the  State  Roads  Commission  at  its 
office,  534  N.  Howard  St.,  Baltimore,  Md., 
must  give  the  prices  proposed  both  in  writing 
and  in  figures,  and  must  be  signed  by  the 
bidder,  with  his  address.  Each  bid  is  to  be 
accompanied  by  a  certified  check  for  $200. 
payable  to  the  County  Commissioners  of 
Queen  Anne's  County,  said  check  to  be  re- 
turned to  the  bidder  unless  he  fails  to  ex- 
ecute the  contract  should  it  be  awarded  to 
him.  Plans  can  be  seen  and  forms  of  spec- 
ification and  contract  inay  be  obtained  at  the 
office  of  the  State  Roads  Commission,  Bal- 
timore, Md. 

Massachusetts. 

®The  Massachusetts  State  Highway  Com- 
mission, Boston,  Mass.,  has  awarded  the  con- 
tract to  build  the  new  four-mile  boulevard 
from  Salisbury  beach  to  the  New  Hampshire 
line  to  James  Watkins. 

The  Selectmen  of  Leominster,  Mass.,  have 
retained  Town  Surveyor  Jonas  W.  Gates  to 
prepare  plans  for  use  in  connection  with  the 
petition  filed  for  laying  out  Willard  St.,  from 
the  New  Haven  tracks  to  the  Sterling  line. 

Michigan. 

4«Bids  will  be  received  until  2  p.  m..  Feb. 
G,  by  Board  of  Schoolcraft  County  Road  Com- 
missioners, Manistique,  Mich.,  for  the  con- 
struction of  Macadam,  Class  E.,  State  Reward 
Road.  Each  bid  must  be  accompanied  by  a 
certified  check  for  $500,  payable  to  the  County 
■Treasurer.    Alfred  Dufstrom  is  Countv  Clerk. 

®H.  O.  Connor  of  Kenton,  Mich.,  has  been 
awarded  the  contract  by  the  Township  Board 
of  Duncan  Township,  Kenton,  Mich.,  B.  W. 
Church,  Commissioner,  for  the  construction 
of  approximately  five  miles  of  highway, 
known  as  the  Kenton-Sidnaw  highway,  at 
between  $9,000  and  $10,000.  Bids  were  opened 
Nov.  14 ;  contract  let  Dec.  16. 

The  Township  Board  of  Frankenmuth. 
Mich.,  has  decided  to  permanently  improve 
the  main  thoroughfare  through  the  village  at 
an  estimated  cost  of  $12,000.  The  plans  call 
for  one  mile  of  road. 

The  Delta  County  Commissioners,  Esca- 
naba,  Mich.,  have  rejected  all  bids  received 
recently  for  the  building  of  a  road  from 
Masonville  to   Rapid   River. 

Minnesota. 

The  city  of  Northfield,  Minn.,  plans  the  con- 
struction of  a  considerable  amount  of  street 
paving  next  season.  The  Civic  Association  of 
that  city  has  appointed  a  committee  to  in- 
vestigate the  various  kinds  of  paving  and  to 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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formulate  a  definite  proposition  to  put  before 
the   City   Council  at  its  January  meeting. 

The  Minnesota  State  Highway  Commis.sion, 
St.  Paul,  has  designated  a  state  road  in  Mor- 
rison County,  commencing  at  the  southeast 
corner  of  section  36,  township  41,  range  29. 
B.  Y.  McNairy  is  County  Auditor.  Little 
Falls  is  the  county  seat. 

Mississippi. 

Additional  petitions  have  been  filed  at 
Laurel,  Miss.,  for  about  20,000  sq.  yds.  of 
creosoted  wood  block  pavement.  Plans  have 
been  filed  by  Engineer  Charles  P.  Chase  of 
the   Iowa   Engineering   Co..   Clinton,   la.    ■ 

Missouri. 

According  to  advices  from  Jefferson  City. 
Mo.,  the  State  Highways  Association  plans  to 
ask  the  general  assembly  to  submit  a  constitu- 
tional amendment  providing  for  a  straight  tax 
of  $0.10  on  the  $100  valuation  for  permanent- 
ly improved  highways  and  also  for  the  enact- 
ment of  a  law  creating  a  state  department  of 
public  roads. 

An  election  was  held  in  Polk  Township, 
Maryville,  Mo.,  on  Dec.  21,  for  the  purpose 
of  voting  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $50,000  for  permanent  road 
improvements.  The  election  was  in  charge 
of  the  County  Commissioners,  Bolivar,   Mo. 

Montana. 

According  to  advices  from  Eureka,  Mont., 
Civil  Engineer  J.  J.  Tetrault  is  surveying  a 
new  road  into  the  Glen  Lake  country. 

New  Jersey. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan. 
6,  by  Board  of  Street  and  Water  Commis- 
sioners, Jersey  City,  N.  J.,  for  improving  Van 
Wagenen  Ave.  from  Stuyvesant  Ave.  to  Sip 
Ave. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan. 
6,  by  Board  of  Street  and  Water  Commis- 
sioners, E.  B'.  See,  Clerk,  Jersey  City,  N.  J., 
for  repairing  asphalt  pavements. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
6,  by  Board  of  Street  and  Water  Commis- 
sioners, Jersey  City,  N.  J.,  for  repairs  to  mac- 
adam highways  in  accordance  with  specifica- 
tions on  file  at  the  office  of  the  Clerk  of  the 
Board,  Edward  B.  See.  Blank  forms  of  bid, 
showing  estimate  of  quantities  and  agree- 
ment of  sureties,  must  be  obtained  at  the  oflice 
of  the  Chief  Engineer,  Room  23,  City  Hall, 
Jersey  City,  N.  J. 

®The  stone  road  committee  of  the  Camden 
County  Board  of  Freeholders,  Camden,  N.  J., 
has  awarded  a  contract  for  macadamizing  the 
road  between  Blackwood  and  Clementon  to 
Gibbs  &  Co.  of  Clementon,  N.  J. 

New  York. 

^Bids  w-ill  be  received  until  2  p.  m.,  Jan. 
15,  by  Quartermaster,  Fort  Totten,  N.  Y.,  for 
the  construction  of  macadam  roads,  cement 
walks,  etc.,  at  the  fort.  Specifications  may  be 
had  upon  application  to  the  Quartermaster. 

The  Village  Board  of  Lancaster,  N.  Y.,  is 
having  plans  and  specifications  prepared  for 
the  paving  of  Church  St.  the  coming  spring. 
It  is  estimated  the  cost  will  be  about  $9,000 
for  a  27-ft.  street  between  curbs,  exclusive  of 
the  center  of  the  street,  the  cost  of  which  will 
be  borne  bv  the  International  Railway  Co. 

City  Engineer  J.  M.  Hackett  of  Dunkirk. 
N.  Y.,  is  preparing  plans  for  the  paving  of 
the  five  streets  designated  by  the  Common 
Council.  It  is  planned  to  commence  work  on 
the  following  streets  early  in  the  spring :  East 
Second  St.,  from  Lion  to  Aloffat;  Seventh  St.. 
from  Central  Ave.  to  Lamphere  St.;  Doughty 
St.,  from  Lamphere  to  Roberts  road;  Fox, 
from  Fourth  to  Sixth,  and  Marsden  from 
Washington  Ave.  to  Central. 

City  Engineer  James  W.  Brennan  of  Gen- 
eva, N.  Y.,  has  completed  a  new  survey  of 
Castle  St.,  from  Main  to  North  Sts.  It  is  pro- 
posed to  repave  this  street  next  season. 
Ohio. 
^Bids  will  be  received  until  Dec.  27,  by  H. 
O.  Snyder,  City  Clerk,  Uhrichsville,  O.,  for 
grading,  curbing,  draining  and  pavmg  Trenton 


Ave.  The  cost  of  the  work  is  estimated  at 
about  $20,000.  Paul  R.  Murray  is  City  En- 
gineer. 

•J'Bids  will  be  received  until  noon,  Jan.  17, 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  improvement  under 
specifications  No.  410,  of  Gum  Run  Road  from 
Zion  Road  to  East  Miami  River  Road  in 
Miami  Township.  All  bids  must  be  accom- 
panied by  a  bond  amounting  to  $2,000.  Albert 
Reinhardt  is   Clerk  of  the   Board. 

®Benz  Bros.,  2040  Sullivant  Ave.,  Columbus, 
O.,  have  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  that  city,  for 
the  paving  of  Warren  St.  and  Ogdcn  Ave., 
from  Palmetto  St.  to  Sullivant  .\ve.,  and  Har- 
ris Ave.,  from  Olive  St.  to  Sullivant  Ave.,  at 
a  little  over  $18,000  for  each  street.  Brick 
will  be  used. 

®Henkel  &  Sullivan  have  been  awarded  the 
contract  by  the  Department  of  Public  Service 
of  Cincinnati,  O.,  for  the  improvement  of 
Neave  St.,  from  West  Sixth  Ave.  to  Staebler 
St..  by  paving  with  granite  block  pavement. 
Bids  were  opened  Nov.  22. 

©William  P.  Flynn  has  been  awarded  the 
contract  by  the  Department  of  Public  Ser- 
vice, Cincinnati,  O.,  for  the  improvement  ol 
Denver  Ave.,  from  Wilder  .^ve.  to  Maxwell 
PI.,  by  paving  with  bituminous  macadam. 
Bids  were  opened  Nov.  22. 

®Henkel  &  Sullivan  have  been  awarded  the 
contract  by  the  Department  of  Public  Service, 
Cincinnati.  O.,  for  the  improvemnt  of  Iowa 
St.,  from  McGregor  Ave.  to  its  southern  ter- 
minus, by  constructing  cement  curb  and  pav- 
ing the  roadway  with  bituminous  macadam. 
Bids  were  opened   Nov.  22. 

®Henkel  &  Sullivan  have  been  awarded  the 
contract  by  the  Department  of  Public  Ser- 
vice, Cincinnati,  O.,  for  the  improvement  of 
Court  St.,  from  Sycamore  to  Broadway,  by 
paving  the  roadway  with  granite  block  pave- 
ment.    Bids  were  opened  Nov.  22. 

®The  Gradison  Construction  Co.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service,  Cincinnati,  O.,  for  the  im- 
provement of  Innes  Ave.,  from  Bruce  to 
Frederick  Aves,  by  grading,  setting  stone 
curbs,  paving  the  roadway  with  brick  and 
constructing  the  necessary  drains,  inlets  and 
retaining  walls.  Bids  were  opened  Nov.  22. 
®The  Kaps  Brehm  Co.  has  been  awarded 
the  contract  by  the  Departinent  of  Public 
Service,  Cincinnati,  O.,  for  grading,  setting 
granite  curb,  paving  the  roadway  with  hill- 
side brick  and  constructing  the  necessary 
drains  and  inlets,  in  Liberty  St.,  from  120 
ft.  west  of  Manss  Ave.,  to  Rosemont  Ave. 
Bids  were  opened  Nov.  22. 

®The  Lima  Stone  Co..  of  Lima,  O.,  has 
been  awarded  the  contract  by  the  Depart- 
ment of  Public  Service  of  that  city,  for  the 
improvement  of  W.  High  St.,  from  Wood- 
lawn  Ave.  to  Glenwood  Ave.,  by  macadamiz- 
ing the  central  10  ft.  on  the  south  side  of  the 
street  and  the  central  10  ft.  on  the  north 
side  of  the  street,  at  $790.  Bids  were  opened 
Dec.  11. 

All   bids   were 
of   Public   Ser 
improvement 

Ave.,  to  Saturn  St.,  by  grading,  setting  stone 
curbs,  paving  the  roadway  with  brick  from 
Thompson  to  Scully  .A.ves.,  and  with  bitumin- 
ous macadam  from  Scully  .^ve.,  to  Saturn  St. 
Bids  were  opened  Nov.  22. 

Plans  are  being  prepared  by  City  Engineer 
C  M  Theobold  of  Elvria,  O.,  for  the  con- 
struction of  55,250  sq.  yds.  of  brick  pavement 
or  other  material  on  a  concrete  foundation  at 
an  estimated  cost  of  $175,000.  The  work  in- 
cludes stone  or  concrete  curb,  asphalt,  tar  or 
grout  filler  and  33.300  cu.  yds.  of  excavation. 
Contracts  will  be  let  in  March.  C.  H.  Lewis 
is  Commissioner  of   Public  Service. 

A  number  of  petitions  have  been  circulated 
in  Findlay,  O..  for  paving  work  during  the 
coming  vcar.  The  largest  proposed  improve- 
ment is  the  paving  of  East  Sandusky  St..  from 
the  T.  &  O.  C.  R.  R-,  the  termination  of  the 
present  pavement,  to  Lye  Creek. 

The  Board  of  Control.  City  Engineer  and 
a  committee  of   Bryson   St.   property  owners, 


Youngstown,    O.,   have   decided    to   use   sheet 
asphalt  in  the  repaving  of   Bryson  St 

The  City  Council  of  Elyria,  O.,  has  decided 
to  pave  the  following  streets  next  year :  Broad 
to  Court  St. ;  Broad,  from  West  Ave.  to 
Chestnut ;  Dewey  Ave. ;  East  Bridge  to  cor- 
poration line;  George  St.;  East  Eighth  Su; 
>_olumbus  Sl,  from  Washington  .\\e.  to 
Glenwood  to  Harrison  St. ;  Charles  Court ; 
Winckles  St..  from  Broad  to  Clark  St.;  r2th 
St. ;  Ninth  St. :  10th  St.  These  improvements 
will  cost  about  $1^0.000. 

According  to  advices  from  Columbus,  O., 
State  Highway  Commissioner  James  R. 
Marker  will  recommend  to  the  next  legi'^b- 
ture  an  appropriation  of  $1,700,000,  to  be  dis- 
tributed $2O,0uO  to  each  county  of  the  state, 
for  the  construction  of  good  roads. 

The  Stark  County  Commissioners,  Canton. 
O.,  plan  to  build  a  county  road  in  the  vici;  it- 
of  Massillon,  running  west  across  a  viadiiLi 
over  the  canal  and  river  and  the  B.  &  O.  and 
W.  &  L.  E.  railroad  tracks,  from  .south  Erii 
St.  to  the  southern  extension  of  Jarvis  .\m- 

City  Engineer  Geo.  E.  Arnold  of  New  I'i  ;'.;i 
delphia,  O..  has  submitted  plans  and  specifica- 
tions to  the  City  Council  for  the  paving  of  a 
number   of   streets,   as    follows:      Fair    St     t" 
Tu.scarawas  Ave.,  $20,817:  concrete  founl 
with   cement   filler.  $26,386;   concrete   f   ■ 
tion,   tar   filler,  $27,887;   concrete    ' 
with  asphaltic  concrete  top.  same  ■ 
tar  filler.     Tuscarawas  .\ve.,  from   1  .-i;r   - 
corporation  line,  natural   foundation,  $■'■■ 
concrete    foundation   with   cement   filler.   ::  ;■ 
,'<83;  concrete  foundation  with  tar  filler.  $41.- 
783 :  asphaltic  concrete  top  on  concrete  loiin- 
dation,  the  estimates  were  the  same  as  with 
the  tar  filler.    High  St..  from  Sixth  St  to  the 
Baltimore  &  Ohio  tracks,  natural  foundation. 
$24,044:    concrete     foundation     with     cement 
filler,  $32,473;   concrete   foundation    with    tar 
filler,  $34,035:  with  asphaltic  concrete  top,  es- 
timates the  same  as  tar  filler.     The  total  cost 
for  the  three  jobs  with  a  natural   foundation 
would  be  $85.431 :  for  the  concrete  foundation 
with  tar  filler.  $98.821 ;  with  the  concrete  foun- 
dation with   tar  filler,  $103,705.  and   with   the 
asphalt   concrete   top   the   cost   would   be   the 
same  as  for  the  tar  filler. 

Resolutions  were  introduced  in  the  i  "v 
Council  of  Cleveland,  O..  on  Dec.  16  aut' 
ing  Director  of  Public  Service  W.  J.  >l  ■  -■ 
born  to  enter  into  contracts  for  new  and  old 
paving  on  179  streets.  The  work  calls  for 
paving  about  40  miles  of  streets  with  either 
brick  or  asphalt.  The  total  cost  will  be  ap- 
proximately $1,450,000. 

Oklahoma. 
Chas.  Schultz,  City  Engineer  of  Muskogee. 
Okla..  has  prepared  a  resolution  providing  for 
the  repairing  of  downtown  streets.  The  streets 
embraced  in  the  district  are  Main  and  Third 
and  Okmulgee  Ave.,  and  Court  St  Theodore 
W.  Gulick  is  Commissioner  of  Public  Works. 

Oregon. 

The  City  Council  of   Springfield.  Ore.,  has 


1  ne   ^_nv   v,ouin-ii   1^1    ^i.i. ..;,..»■-.    — •— •      - 


Council  contemplates  a  considerabl 
paving  the  cominc;  year. 

South  Carolina. 

^.Bids   will   be   received   until   Jan. 
J    H    Shores.  Supt  of  Slreoi-    S.a:! 
S.    C,    for   $90,000    worth   o: 
mcnt  sidewalk  paving,  and  on  - 
sewer  work,  by  the  City  of 
C     to   be   filed   by   the    13lb 
1913.     .\bout  $»5.(MK»  of 
for   street   paving   and   . 
for  cement   sidewalks, 
quested  with  said  bids 
tions   for  sewer   u  >    ' 
fice  in  the  Cii^ 

The  Street  > 
the  City  Council  i 
ing  of  as  many  a 
streets ;     EInihurst 
cemetery 
.\vc. ;  Senate, 


13.   by 

iiilnirK. 
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iniende<1  to 


.\sseiuMy,     U-iurel     t 
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^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Sumter  to  Pickens ;  Taylor,  Sumter  to 
Marion ;  Richland,  Main  to  Marion ;  Blanding. 
Assembly  to  Harden,  and  Lady  St.,  Main  to 
Pulaski.     John   McNeal  is   City  Engineer. 

South  Dakota. 

The  City  Commission  of  Sioux  Falls,  S. 
Dak.,  has  taken  preliminary  steps  for  the 
paving  of  the  portion  of  South  Phillips  Ave., 
between  14th  St.  and  18th  St. 

Tennessee. 

The  municipality  of  Lookout  Mountain. 
Tenn.,  will  immediately  begin  extensive  im- 
provements upon  its  road  system  as  the  result 
of  the  receipt  of  $25,000  from  Mayer,  Deppe 
&  Watter  of  Cincinnati,  O.,  who  purchased 
the  bond  issue  last  month.  R.  H.  Watkins  is 
Mayor. 

Texas. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
31,  by  P.  A.  Gorman,  Commissioner  of  Streets, 
Sewers  and  Public  Improvements,  Waco. 
Te.xas,  for  furnishing  all  labor  and  material 
to  pave  the  following  streets  and  alleys  in  the 
City  of  Waco.  Tex. :  From  the  north  line  of 
Austin  St.  to  the  south  line  of  Jefferson  St. 
on  North  r2th  St.,  approximately  7.180  sq.  yds. 
From  the  west  line  of  South  Sixth  St.  to  the 
east  line  of  South  Eighth  St.  on  the  alley  be- 
tween Austin  and  Franklin  St.,  approximately 
2.215  sq.  yds.  From  the  west  line  of  South 
Fourth  St.  to  the  east  line  of  South  Fifth  St., 
on  the  alley  between  Austin  St.  and  Wash- 
ington St.,  approximately  780  sq.  yds.  The  in- 
tersection of  South  Eighth  St.  and  Jackson 
St.,  approximately  050  sq.  yds.  From  the  west 
line  of  North  18th  St.  to  the  east  line  of 
North  25th  St.  on  Colcord  Ave.,  approximate- 
ly 12,750  sq.  yds.  From  the  north  line  of 
Jefferson  St.  to  the  north  line  of  Fort  Ave.  on 
North  20th  St.,  approximately  1,750  sq.  yds. 
Contractors  are  instructed  to  submit  bids  on 
each  street  separately.  Certified  check  pay- 
able to  the  Mayor  of  Waco,  Tex.,  for  5  per 
cent  of  the  amount  of  the  bid  shall  accom- 
pany each  proposal  to  insure  the  making  of 
bond  and  closing  the  contract  before  any  bid 
will  be  awarded.  Special  specifications  for  the 
following  streets  and  alleys,  to-wit :  North 
12th  St.,  alley  extending  from  Fifth  to  Eighth 
Sts.,  alley  extending  from  Fourth  to  Fifth 
Sts.,  and  the  intersection  of  South  Eighth  and 
Jackson  St.  will  be  considered  for  the  follow- 
ing classes  of  pavement:  Brick,  bitulithic, 
dolorway,  hassam,  sheet  asphalt,  asphaltic  con- 
crete, creosoted  wood  blocks  and  granitoid. 
For  the  following  streets,  to-wit:  Colcord 
Ave.  and  North  20th  St.  bids  will  be  consid- 
ered for  native  rock  and  gravel  only.  Spec- 
ifications, profiles  and  plans  are  ready  for  in- 
spection at  the  City  Engineer's  office,  Waco, 
Tex. 

•J-Bids  will  be  received  until  noon.  Dec.  30, 
by  Dan  C.  Smith,  Jr.,  City  Secretary,  Houston, 
Tex.,  for  the  grading  and  paving  of  Anita 
St.,  from  the  west  line  of  Main  St.  to  the  east 
line  of  Baldwin  St.,  with  bitulithic  pavement, 
as  prayed  for  in  petition,  and  in  accordance 
with    the    specifications    adopted    by    the    City 


Council.  Each  bid  must  be  accompanied  by  a 
certified  check  on  any  bank  in  the  city  of 
Houston  for  10  per  cent  of  the  cost  of  con- 
structing said  pavement,  said  check  being 
made  payable  to  H.  B.  Rice,  Mayor.  Spec- 
ifications and  all  necessary  information  can 
be  obtained  upon  application  at  the  office  of 
F.  L.  Dormant.  City  Engineer. 

The  Harris  County  Commissioners,  Hous- 
ton, Tex.,  contemplate  paving  the  Harrisburg 
road  from  Milby  St.  to  the  city  limits  of 
Houston.  The  pavement  planned  is  bitulithic 
and  the  engineer  estimates  that  it  will  cost 
approximately  $36,000. 

The  Park  Board  and  the  City  Commission- 
ers of  Fort  Worth,  Tex.,  have  agreed  to  pave 
Park  Ave.,  through  Circle  Park.  North  Side. 
The  estimate  cost  of  the  improvement  is 
$12,000. 

The  citizens  of  Brooks  County,  Tex.  ( new- 
county),  on  Dec.  21  voted  on  the  issuance  of 
bonds  to  the  amount  of  $45,000  for  the  con- 
struction of  good  roads. 

The  Tarrant  County  Commissioners,  Fort 
Worth,  Tex.,  have  retained  J.  S.  Travilla  of 
St.  Louis.  Mo.,  as  Consulting  Engineer  in 
charge  of  the  proposed  construction  of  county 
roads  under  the  $1,000,000  bond  issue.  Four 
cardinal  roads  and  four  sub-cardinal  roads 
radiating  from  Fort  Worth  will  be  improved 
at  first. 

The  Frio  County  Commissioners,  Pearsall, 
Tex.,  have  postponed  the  election  for  the  is- 
suance of  bonds  to  the  amount  of  $80,000  for 
good  roads  construction,  which  was  to  have 
been  held  Dec.  8,  until  some  time  in  January. 

An  election  is  to  be  held  in  El  Paso  County, 
Tex.,  on  Dec.  27,  for  the  purpose  of  voting 
on  the  issuance  of  bonds  to  the  amount  of 
$390,000  for  the  construction,  maintenance  and 
operation  of  macadamized,  graveled  or  paved 
roads  throughout  the  county.  El  Paso  is  the 
county  seat. 

The  Public  Road  Bureau  of  the  Agricultural 
Department,  Washington,  D.  C,  has  detailed 
Engineer  John  Eldridge  and  an  assistant  to 
construct  the  mudshell  roads  in  the  new  dis- 
trict of  Matagorda  County,  Tex.,  about  Pala- 
cios,  which  recently  voted  $100,000  for  im- 
proved highways.  Bay  City  is  the  county 
seat.  Judge  W.  H.  Holman,  Bay  City,  is  in- 
terested. 

Virginia. 

■^•Bids  will  be  received  until  10  a.  m..  Dec. 
27.  by  Board  of  Elizabeth  City  County  Super- 
visors, Hampton,  Va.,  for  the  construction  of 
a  road  from  Hampton  to  Phoebus.  11.  H.  Holt 
is  County  Clerk. 

Washington. 

®The  Atlas  Construction  Co.,  Everett, 
Wash.,  has  been  awarded  the  contract  by  the 
City  Council  of  Everett,  for  remodeling  the 
western  end  of  Hewitt  Aye.,  so  as  to  give  it 
better  drainage  and  an  easier  grade  to  the  wa- 
ter front  at  $20,836.  The  street  is  to  be  re- 
graded  and  paved.  A  concrete  bulkhead  will 
extend  through  the  center  of  the  avenue  lead- 
ire;  tn   the   city   wharf  giving  a   liettcr   grade. 


A  new  sewer  will  also  be  placed  in  Hewitt 
Ave. 

®The  Board  of  Public  Works  of  Seattle, 
Wash.,  on  Dec.  13  awarded  the  contract  for 
the  paving  of  Fifth  Ave.  et  al.  to  F.  McLellan 
of  that  city,  at  $74,723. 

®The  Board  of  Public  Works  of  Seattle, 
Wail.,  on^ec.  13  awarded  the  contract  for 
the  paving  of  Post  St.  et  al.  to  Will  Kopta  of 
that  city,  at  $29,154.^ 

Following  low  bids  were  received  by  the 
city  of  Wenatchee,  Wash.,  on  Dec.  14,  for  the 
construction  of  approximately  $300,000  worth 
of  street  paving:  Wenatche  Ave.  et  al. — Dol- 
arway.  Inland  Empire  Hassam  Co..  $59,218.29; 
asphalt  macadam.  Inland  Empire  Hassam  Co., 
$75,161 ;  Hassam  5-in.  Inland  Empire  Hassam 
Co.,  $78,783;  standard  bitulithic.  Barber  .'Ks- 
phalt  Paving  Co.,  $80,947:  Eloso  4-in.  cone, 
2-in.  top,  Montague  &  O'Reilly  Co.,  $82,651; 
Hassam,  6-in.,  Inland  Empire  Hassam  Co., 
$83,131;  bitulithic,  4-in.  cone,  1%-in.  top, 
Barber  Asphalt  Paving  Co.,  $84,208;  asphalt, 
5-in.  cone.  %-in.  top.  Atlas  Const.  Co.,  $82,- 
673:  bitulithic.  4-in.  cone,  2-in.  top.  Barber 
Asphalt  Co.,  $86,.382:  Eloso,  5-in.  cone,  2-in. 
top,  Montague  &  O'Reilly  Co.,  $88,448;  bitu- 
lithic, 5-in.  cone,  1%-in.  top.  Barber  Asphalt 
Co.,  $89,643;  bitulithic.  5-in.  cone,  2-in.  top, 
Barber  .\sphalt  Co.,  $93,206.81;  w^ood  block, 
3%,  J.  J.  McNerney,  $103,920;  wood  block, 
4-in.,  J.  J  .McNernev,  $110,079;  brick,  Spokane 
.\sphalt  Macadam  Co.,  $117,348;  brick  block. 
Atlas  Const.  Co..  $120,002.  First  St.  North— 
Dolorway  Wilson-Bailey  Const.  Co.,  $8,874; 
Hassam,  5-in..  Inland  Empire  Hassam  Co., 
$10,044;  Hassam,  6-in.,  Inland  Empire  Has- 
sam Co.,  $10,421  ;  standard  bitulithic.  Bar- 
ber .-Vsphalt  Co.,  $10,425;  bitulithic.  4-in.  cone, 
1%-in.  top.  Barber  Asphah  Co..  $10,707;  bitu- 
lithic, 4-in.  cone,  2-in.  top.  Barber  Asphalt 
Co.,  $10,896;  asphalt,  5-in.  cone,  %-in.  top. 
Atlas  Construction  Co..  $10,217 :  Eloso,  4-in. 
cone,  2-in.  top.  Montague-O'Reilly  Co..  $11,- 
005;  bitulithic,  5-in.  cone,  1%-in.top,  Barber 
Asphalt  Co.,  $11,177;  bitulithic.  5-in.  cone,  2- 
in.  top.  Barber  Asphalt  Co.,  $11,492:  Eloso, 
5-in.  cone,  2-in.  top,  Montague-O'Reilly  Co., 
$11,507;  brick.  Atlas  Construction  Co.,  $13,- 
293;  brick  block.  Atlas  Construction  Co.,  S13,- 
450. 

According  to  advices  from  Tacoma.  Wash., 
two  propositions  were  submitted  to  the  Good 
Roads  Convention  recently,  one  calling  for  a 
bond  issue  of  $15,000,000  and  the  other  for  a 
$20,000,000  issue,  for  good  roads  throughout 
the  state. 

County  Engineer  Charles  Lindbery,  Belling- 
ham.  Wash.,  has  completed  plans  for  the 
Hannegan  road  from  Bellingham  to  Lynden 
at  an  estimated  cost  of  $77,415.  The  plans  call 
for  the  grading  and  graveling  of  the  road  for 
a  distance  of  12  miles,  including  cuts  and  fills. 

Wisconsin. 

Commissioner  of  Public  Works  F.  G.  Sim- 
mons of  Milwaukee,  Wis.,  has  asked  the  De- 
partment of  Public  Works  for  an  appropria- 
tion of  $907,000  for  street  improvements  dur- 
irg  the  coming  season. 


B R I D G E S — S T E E L     AND      CONCRETE 


Alabama. 

®The  contract  for  the  construction  of  four 
reinforced  concrete  bridges  in  Tuscaloosa 
County,  Ala.,  has  been  awarded  to  the  Fin- 
ncU  Contracting  Co.,  Tuscaloosa,  Ala.,  at  $5,- 
088.  Two  of  the  bridges  will  be  built  on 
the  Greensboro  road  at  Cribb's  Creek  and 
Rum  Creek,  and  two  on  the  Columbus  road, 
at  Vance  and  Cherokee. 

It  is  reported  that  the  contract  for  the  con- 
struction of  the  proposed  Norwood  viaduct 
at  Birmingham,  Ala.,  will  be  let  .ibout  Dec. 
31.  As  proposed  the  structure  will  be  of  re- 
inforced concrete,  142  ft.  in  length  and  54 
ft.  wide.  The  cost  is  estimated  at  $22,000.  J. 
H.  DoTiglity,  BirmingTiam,  Ala.,  General  Man- 


ager of  the  Birmingham  Belt  R.  R..  is  inter- 
ested. 

California. 

®The  Board  of  Supervisors  of  Stanislaus 
County,  Modesto.  Calif.,  has  awarded  a  con- 
tr.ict  to  T.  K.  Beard  for  the  construction  of 
a  bridge  over  the  Main  canal  of  the  Modesto 
Irrigation  District,  at  $3,331.  Ulrich  &  How- 
ell were  awarded  the  contract,  at  $1,800,  for 
the  construction  of  a  span  over  Lateral  No.  5. 

®.-\dvices  from  Santa  Barabara,  Calif.,  state 
that  the  contract  for  the  construction  of  the 
East  Boulevard  bridge  has  been  awarded  to 
J.  M.  Williamson  at  $13,288. 

Plans  for  the  proposed  Eighth  St.  bridge 
have  been  approved  by  the  City  Council,   the 


Park  Commission  and  a  number  of  interested 
citizens  of  Oakland,  Calif.,  and  are  now  on 
file  with  W.  J.  Baccus.  Commissioner  of 
Streets.  As  proposed  the  structure  will  be 
of  concrete  and  will  include  an  arcade  in  the 
Mission  style  of  architecture.  In  preparing 
the  plans  J.  J.  Donovan  acted  as  Supervising 
.\rchitect  and  Perry  Brown.  City  Engineer, 
designed  the  culvert  and  flood  gates. 

®The  Board  of  Madera  County  Supervisors, 
Madera.  Calif.,  has  awarded  the  contract  for 
the  construction  of  a  bridge  over  Cottonwood 
Creek  to  Willi  son  &  Foster,  at  $5,549.  Other 
bids  for  the  Cottonwood  Creek  work  were  as 
follows:  F.  K.  Beard,  $9,470:  Pacific  Con- 
struction Co.,  $7,938;   Ross  Construction  Co., 


4»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$6,987;  H.  L.  Crow  &  Hoffman,  $6,824;  Mid- 
land Bridge  Co.,  $6,055. 

Colorado. 
•{/Bids  will  be  received  until  1 :30  p.  m.,  Jan. 
2,  by  Robert  S.  Brown,  Arapahoe  County 
Olerk,  Littleton,  Colo.,  for  the  construction 
•of  one  I-beam  reinforced  concrete  bridge 
over  Little  Dry  Creek,  on  State  Primary  Road ' 
No.  3,  at  a  point  one-half  mile  north  of  Pe- 
tersburg. Plans  and  specifications  for  the 
structure  are  on  file  with  the  County  Clerk. 
A  certified  check  for  $500  must  be  filed  with 
each  bid. 

®The  Board  of  Public  Works,  Denver, 
Colo.,  has  awarded  the  contract  for  rebuild- 
ing the  Curtis  St.  bridge,  over  Cherry  Creek, 
to  R.  P-  McDonald  Construction  Co.,  and 
work  will  be  commenced  immediately.  The 
bridge  is  to  be  built  of  reinforced  concrete, 
to  cost  $10,160.  In  addition  to  this  amount, 
$2,200  will  be  expended  for  steel  girders.  The 
pattern  is  the  same  as  for  the  Larimer  and 
Market  St.  bridges,  which  are  now  under 
construction. 

Connecticut. 

The  Town  Selectmen  of  Sprague  (P.  O. 
Baltic),  Conn.,  have  been  authorized  to  ad- 
vertise for  bids  for  the  construction  of  a  steel 
bridge  over  the  Canal  of  the  Baltic  Mills  at 
the  foot  of  Depot  Hill.  The  cost  of  the 
structure  is  estimated  at  $4,000.  Arthur  P. 
Cote  is  Town  Clerk. 

Florida. 

The  Commissioners  of  Saint  John  County, 
St.  Augustine,  Fla.,  received  the  following 
bids  for  the  construction  of  a  bridge  over  the 
Oyster  Creek,  near  the  citv  of  St.  Augustine: 
Seth  Perkins,  Jr.,  for  $2,859  complete;  C.  M. 
Milburn,  for  $2,194  complete;  Joseph  Geiss- 
man,  for  $3,283.20  complete.  The  Engineering 
Construction  Co.  submitted  a  bid  for  $2,000 
for  the  bridge,  but  it  did  not  include  the  cost 
of  bulkheading. 

Georgia. 

®The  contract  for  the  construction  of  the 
Archibald  Butt  Memorial  bridge  over  the  first 
level  canal  on  15th  St.,  Augusta,  Ga.,  has  been 
awarded  to  the  Concrete  Engineering  &  Con- 
struction Co.,  Birmingham,  Ala.  The  cost 
of  the  structure  is  estimated  at  about  $25,000. 

Tentative  plans  are  under  way  for  the  con- 
struction of  five  new  concrete  bridges  over 
the  drainage  canal  at  Waycross,  Ga..  to  re- 
place the  old  wooden  structures.  T.  H.  Finn 
is  City  Engineer. 

Idaho. 

The  City  Council  of  Middleton,_  Idaho,  has 
under  consideration  the  construction  of  two 
bridges  spanning  Willow  Creek  inside  of  the 
city  limits.  One  of  the  bridges  is  to  cost, 
it  is  believed,  about  $9,000. 

Illinois. 

A  report  has  been  presented  to  the  La  Salle 
County  -Commissioners,  Ottawa,  111.,  on  the 
proposed  bridge  over  the  Big  Vermillion  River 
at  La  Salle,  111.  An  elevated  structure  is  de- 
sired to  meet  the  viaduct  to  be  erected  by 
the  Chicago,  Burlington  &  Quincy  R.  R.  The 
county  will  not  exceed  an  expenditure  of  $9,- 
250. 

At  a  conference  between  the  Bridge  Com- 
mittee of  the  City  Council,  Peoria,  111.,  and 
Engineer  Hedrick,  of  Hedrick-Cochran,  De- 
signers, Kansas  City,  Mo.,  a  settlement  of  the 
difficultv  in  reference  to  the  Bridge  St.  via- 
duct plans  was  reached.  The  revised  plans 
call  for  the  beginning  of  the  viaduct  to  be 
located  on  the  property  line  instead  of  be- 
tveen  the  curb  line  and  street  car  tracks  on 
Washington  St..  as  originally  provided.  From 
this  point  till  the  crossing  of  the  alley  be- 
tween Washington  and  Water  Sts.  the  rise 
will  be  approximately  5H  per  cent,  or  nearly 
the  sartve  as  the  present  approach  to  the 
bridge.  The  viaduct  is  to  cross  the  railroad 
tracks  below  Water  St.  at  a  height  of  22  ft., 
the  distance  prescribed  by  law.  The  railroads 
under  whose  direction  the  viaduct  is  to  be 
constructed  are  preparing  to  commence  work 
during  the  major 


portion    of    the    construction    work    will    the 
bridge  be  closed  to  traffic. 

The  Board  of  Sangamon  County  Supervi- 
sors, Springfield,  111.,  have  appropriated  $6,- 
000  as  the  county's  share  toward  the  construc- 
tion of  a  st«el  fridge  across  the  Sangamon 
River,  in  Salisbury  Township;  also  $1,324  to- 
ward the  construction  of  a  bridge  over  Spring 
Creek,  in  Springfield  Township,  north  of  the 
fair  grounds.  Alvin  S.  Keys  is  County  Au- 
ditor. 

.Advices  from  Urbana,  111.,  state  that  plans 
arc  being  prepared  for  the  construction  of  a 
bridge  over  the  Salt  Fork,  on  the  Champaign 
County  line,  near  Homer. 

Engineers  of  the  State  Highway  Depart- 
ment are  reported  to  have  condemned  the 
bridge  at  First  Ave.,  Sterling,  111.,  and  it  is 
probable  that  the  city  will  take  some  action 
toward  repairing  or  rebuilding  the  structure. 
M.  E.  Wilger  is  City  Clerk. 

At  a  recent  meeting  of  the  Board  of  San- 
gamon County  Commissioners,  Springfield, 
111.,  petitions  for  the  following  bridges  were 
received  and  referred  to  the  Bridge  Commit- 
tee: Vance  Township,  over  the  Salt  Fork,  on 
the  road  paralleling  the  county  line,  at  a  cost 
not  to  exceed  $5,000;  over  the  Middle  fork,  at 
Poke  Mill  ford,  in  Blount  Township,  and  an- 
other over  the  Middlefork,  in  Oakwood  Town- 
ship, at  the  Johnson  ford.  A.  S.  Keys  is  Coun- 
ty Auditor. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m..  Tan. 
7,  by  Board  of  Marshall  County  Commission- 
ers, Plymouth,  Ind.,  for  the  construction  of  a 
foot  walk  on  each  side  of  the  Jefferson  St. 
bridge,  known  as  the  Reeves  bridge.  George 
F.  McCov  is  County  Auditor. 

The  Sullivan  Bridge  Co.,  Sullivan,  Ind.,  has 
been  incorporated,  with  a  capital  stock  of  $25,- 
000,  and  proposes  to  manufacture  and  sell 
bridges.  The  incorporators  are  Robert  Tay- 
lor, T.  J.  Walls,  and  M.  R.  Guetin. 

Iowa. 

A  resolution  has  been  introduced  into  the 
Citv  Council  of  Cedar  Rapids,  la.,  asking  that 
bids  be  taken  for  the  construction  of  a  floor 
in  the  bridge  at  Eighth  .Ave.  T.  F.  McCauley 
is   City  Engineer.  . 

The  City  Council  of  Des  Momes,  la.,  wdl 
hold  a  meeting  Dec.  27  to  discuss  the  plans 
for  the  proposed  Seventh  St.  bridge  and  via- 
duct. 

Kansas. 

^iBids  will  be  received  until  noon,  Jan.  8, 
by  Board  of  Morris  County  Commissioners. 
Council  Grove,  Kan.,  for  the  construction  of 
a  bridge  along  the  public  highway  between 
section  7,  township  14,  range  6,  and  section 
12,  township  14,  range  5,  where  the  same 
crosses  Clark's  creek  in  Morris  county.  Kan- 
sas, said  place  being  known  as  the  Larkin- 
Block  crossing  over  Clark's  creek.  Said 
bridge  to  be  constructed  of  steel  with  concrete 
floor  and  stone  abutments,  and  the  estimated 
cost  thereof  having  been  determined  to  be 
$1,950.    G.  J.  Parker  is  County  Clerk. 

4>Bids  will  be  received  until  10  a.  m.,  Dec. 
30,  by  Board  of  Directors  of  Elk  River  Drain- 
age District  No.  1,  Montgomery  County,  at 
the  otSce  of  W.  II.  Gillispie,  Pres..  Elk  City, 
Kan.,  for  the  construction  of  bridges  in  con- 
nection with  ditch  work  mentioned  uniler  Ir- 
rigation, Drainage,  Levees  and  Canals  in  this 
issue. 

Maryland. 

®The  Board  of  .V wards,  Baltimore,  Md., 
has  awarded  the  David  M.  Andrews.Co..  Bal- 
timore Md.,  the  contract  for  the  construction 
of  a  trestle  around  the  east  boundary  drive 
of  Wvman  Park.  The  work  will  include  a 
solid  masonry  wall  and  will  cost  $16,ld0. 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  Dec.  31, 
bv  Massachusetts  Highway  Commission  at  its 
office  15  Ashburton  Place,  Boston,  Mass.,  for 
the  construction  of  the  superstructure  of  a 
bridge  over  Decrfield  River,  between  the 
towns  of  Burkland  and   Charlemont.     A  cer- 


immediatelv.      At   no   time 

+  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


tified  check  for  $250  must  be  filed  with  each 
bid. 

The  Board  of  .Aldermen,  Medford,  Mass.. 
has  voted  to  protest  against  an  "L"  bridge  at 
low  level  over  the  Mystic  River,   favoring  a 

tunnel  for  the  proposi-'   ^'  '  '  •      -  of 

the  Elevated.    "The  pr  .w 

level  bridge  over  the  :,1 ; _   jIso 

opposed. 

The  Board  of  Essex  Count-,-  Commissioners, 
Salem,    Mass.,    are    r  jn- 

struction  of  a  new  bri  :ks 

bridge  over  the  Merrimnc  :■.-.  i\'.  ks  \  i.iage 
The  cost  of  the  work  is  estimated  at  $30,0<i0 

Minnesota. 

The  Committee  on  N\-w  Bridge'.  City 
Council,    Minneapolis,    Minn.,    1  to 

recommend  to  the  Council  plans  for 

the  construction  of  a  curved  bri',.^'  ■  »•!  the 
Mississippi  River  at  Third  .■\ve.,  S  .  for  which 
tentati\ie  plans  were  recently  completed  by  the 
Concrete  Steel  Engineering  Co.,  as  men- 
tioned in  the  Dec.  4  issue  of  Encis'eeu.n'c  & 
Contracting. 

Mississippi. 

4*Bids  will  be  received  Jan.  C,  at  the  Court 
House,  Yazoo  City,  Miss.,  by  the  Board  of 
Yazoo  County  Supervisors,  for  the  construc- 
tion of  a  bridge  over  washout  or  ditch  near 
Holly  Bluff,    S.  S.  Griffin  is  Clerk. 

Missouri. 

•^A1I  bids  received  Dec.  14  by  W.  T.  "Ruth- 
erford, Secy.,  Wyaconda  Drainage  District  No. 
1,  Kahoka,  Mo.,  for  building  7  steel  bridges 
across  the  Main  Drainage  Ditch  of  the  W)-a- 
conda  Drainage  District  No.  1,  Clark  Count>-, 
were  rejected  and  the  work  will  be  readver- 
tised.  \V.  B.  Hazen,  Engineer,  Court  House. 
St.  Joseph,  Mo. 

An  ordinance  requiring  the  St  Louis  Ter- 
minal Ry.  Co.  to  construct  and  maintain  a  sub- 
stantial viaduct  over  its  tracks  crossing  Union 
Ave.,  between  Brown  .\ve.  and  Bircher  St.. 
has  been  referred  to  Committee  on  Public 
Improvements.  Maxine  Reber  is  President 
of  the  Board  of  Public  Improvements. 
Nebraska. 

^Bids  will  be  received  until  noon,  Jan.  15, 
by  Board  of  Commissioners,  Red  Willow 
Count\-  at  the  office  of  C.  K.  Dutcher,  County 
Clerk,  McCook.  Nebr..  for  the  construction 
and  erection  of  the  superstructure,  the  sub- 
structure and  for  the  furnishings  of  materials 
in  connection  with  the  same  f.  o.  b.  any  sta- 
tion in  the  county,  for  all  steel  and  wooden 
bridges  to  be  built  in  said  Red  Willow  County. 
Nebr.,  within  one  year  from  the  loth  day  of 
January,  1913.  Each  bid  must  be  accompanied 
bv  a  certified  check  for  the  sum  of  SolKi.  pay- 
able to  Chas.  K.  Dutcher,  County  Clerk. 
New  Jersey. 

Abram  Swan,  City  Engineer.  Trenton.  N. 
J.,  has  recommended  the  construction  of  a 
wider  bridge  over  the  Canal  at  Prospect  St 
The  structure  as  proposed  will  have  6-ft  side- 
walks and  will  support  two  tracks. 

New  York. 

It   is  estimated   that   the  cos:  -•ut- 

ing  a  new  bridge  at  Minctto.  (  '  nty. 

N.  Y.,  will  amount  to  about  5  mc- 

thing   definite   in   regard   to   tl-  .:    of 

the  old  structure  or  replacing  ■  new 

bridge  will  be  done  at  once,  E.  .A.  ii.'ward. 
Oswego,  N.  Y.,  is  County  Superintcn.lcnl  of 
Highwavs. 

Ohio. 

4«Bids  will  be  received  until  l' 
by   Board   of    Clark    Coiintv    i 
Springfield.   O..   for   ;' 
material  for  the  cou- 
ture and  supcr.'ilructi;;,  .„-      ■-: 
Beaver  Creek  on  the  Iiii.                    vv  cviunty 
road  petitioned  for  bv  G    i 

Bids  were  opened  by  W,  J.  .^  Di- 

rector of   Pi'blic  Srr\-i<-e.  Clev  Dec, 

10.   for   th'  '"ff 

of  the  pri  ;  ^^p. 

viaduct    over    uir     I  ui.uHw.i      >.,n..       ..Mil    E. 

43d   Place  to  the  B.iltimorc  *  Q^o  Ry.     C 
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H.  Fath  &  Son,  516  Electric  Bldg.,  Cleveland, 
O.,  at  $223,450,  were  low  bidders  for  the  por- 
tion of  the  bridge  over  the  land.  The  Phee 
Construction  Co.,  Chicago,  Ill.,_  at  $109,378, 
were  low  bidders  for  the  portion  over  the 
river. 

A  resolution  has  been  passed  by  the  City 
Council,  Toledo,  O.,  authorizing  the  Director 
of  Public  Service  to  advertise  for  bid.<;  for 
the  removal  of  the  present  bridge  over  Swan 
Creek  at  St.  Clair  St.  to  a  point  where  the 
same  shall  cross  the  contemplated  creek  at 
the  old  side-cut  of  the  Miami  and  Erie  Canal, 
including  such  additional  parts  as  may  be 
necessary,  and  to  do  all  things  that  may  be 
necessary  to  accomplish  the  same,  including 
foundation,  re-erection  and  finished  structure. 
J.  M.  Babcock  is  City  Clerk. 

The  Commissioners  of  Hancock  County, 
Findlay,  O.,  have  instructed  County  Surveyor 
Elmer  E.  Hilty  to  prepare  plans  and  specifi- 
cations for  the  construction  of  a  new  bridge 
over  Tiderishi  Creek,  in  Eagle  Township. 

Oklahoma. 

Plans  and  specifications  prepared  by  G.  V. 
McClure,  City  Engineer,  Oklahoma  City, 
Okla.,  for  the  construction  of  a  bridge  over 
Lightning  Creek,  on  A  St.,  Capitol  Hill,  have 
been  approved  by  the  City  Commission.  The 
Commissioner  of  Public  Works  has  been  in- 
structed to  advertise  for  bids  for  the  struc- 
ture. 

Pennsylvania. 

The  South  Fork  &  Portage  Ry.,  O.  P. 
Thomas,  Engineer,  Ebensburg,  Pa.,  is  plan- 
ning the  construction  of  a  bridge  over  the 
Laurel   Run  at   Summerhill,   Cambria  County. 

The  Pennsylvania  State  Water  Supply  Com- 
mission has  granted  permission  to  the  Cum- 
berland County  Commissioners,  Carlisle,  Pa., 
to  erect  a  bridge  over  the  Yellow  Breeches 
Creek  at  Barnitz. 

The  Department  of  Public  Works,  Phil- 
adelphia, Pa.,  received  Dec.  16,  the  follow- 
ing bids  for  the  construction  of  repairs  _  to 
the  Penrose  Ave.  bridge  across  the  Schuylkill : 
American  Paving  &  Construction  Co.,  $12,- 
384;  Charles  P.  Grim,  $14,700.  M.  L.  Cooke 
is   Director  of  Public  Works. 

The  Board  of  Blair  County  Commissioners, 
Hollidaysburg,  Pa.,  has  under  consideration 
the  construction  of  a  new  bridge  over  the 
Roaring  Spring  Run,  below  Roaring  Spring, 
Taylor  Township. 

South  Dakota. 

The  Commissioners  of  Pennington  County, 
Rapid  City,  S.  Dak.,  are  planning  to  take  steps 
to  secure  the  necessary  funds  for  the  con- 
struction of  two  bridges  over  the  Cheyenne 
River,  one  at  Wasta  and  the  other  at  Creston. 


Texas. 

City  Engineer  G.  S.  Iredell,  Austin,  Texas, 
has  been  instructed  to  preparfe  plans  for  the 
construction  of  a  reinforced  concrete  bridge 
over  Blum  Creek,  just  inside  the  city  limit.'; 
The  cost  of  the  structure  is  estimated  at 
about  $3,000. 

Plans  have  been  completed,  it  is  reported,  by 
City  Engineer  F.  L.  Dormant,  Houston,  Tex- 
as, for  the  construction  of  a  reinforced  con- 
crete viaduct  over  the  Buffalo  Bayou  at  the 
foot  of  Capitol  Ave.  The  contract  for  the 
structure  will  probably  be  let  early  in  Jan- 
uary. 

Utah. 

Plans  and  specifications  for  the  viaduct  to 
be  constructed  by  the  Denver  &  Rio  Grande 
R.  R.  at  Fourth  South  St.  will  be  approved 
by  the  City  Engineer  of  Salt  Lake  City.  Utah, 
upon  authorization  of  the  City  Commission. 
The  bridge  is  to  be  a  steel  and  concrete  struc- 
ture, the  abutments  of  concrete  and  the  arch 
of  steel  construction.  The  approaches  will  be 
paved  with  stone  so  as  to  give  a  rough  and 
solid  footing  to  teams  in  stormy  or  icy 
weather.  In  addition  to  a  wide  roadway  for 
vehicles,  there  will  be  two  6-ft.  sidewalks  for 
pedestrians.  It  is  expected  that  the  company 
will  construct  as  much  of  the  abutments  this 
winter  as  weather  conditions  will  permit.  C. 
S.  Thompson,  Denver,  Colo.,  is  Superintend- 
ent of  Bridges  and  Buildings  of  the  railroad. 

Virginia. 

W.  W.  LaPrade,  Chesterfield.  Va.,  County 
Engineer,  has  completed  and  filed  plans  for 
the  elimination  of  the  grade  crossing  of  the 
.Atlantic  Coast  Line  at  Grossmans,  with  Has- 
kins  Hobson,  Commonwealth  Attorney.  The 
matter  will  be  taken  up  with  the  railroad  com- 
pany. It  is  proposed  to  straighten  the  Con- 
duit Road  and  construct  a  viaduct. 

The  Berkley  Bridge  Committee  has  asked 
the  City  Council  of  Norfolk,  Va.,  to  call  a 
special  election  to  submit  to  the  voters  the 
proposition  of  issuing  $500,000  for  the  con- 
struction  of  the   proposed   bridge. 

The  Mayor  of  Richmond,  Va..  has  recom- 
mended to  the  City  Council  that  the  advisa- 
bility of  constructing  a  viaduct  on  Broad  St., 
between  12th  and  24th  St..  be  considered.  C. 
E.  Boiling  is  City  Engineer. 
Washington. 

^Bids  are  being  received  by  Commissioner 
of  Public  Works,  Tacoma,  Wash.,  for  the  con- 
struction of  the  proposed  concrete  viaduct 
over  the  Northern  Pacific  Ry.  Co.  tracks  at 
South  Tacoma  Ave.  The  cost  of  the  structure 
is  estimated  at  $40,000. 

At  a  meeting  of  the  Fremont.  Wash.,  Com- 
mercial Club  Assistant  City  Engineer  W.  H. 
Tideman  explained  plans  for  the  construction 
of   four  bridges   over   the  Lake   Washington 


Canal.  Four  bridges  across  the  canal  are  pro- 
posed, one  at  Latona,  one  between  that  point 
and  the  existing  Stone  Ave.  bridge,  one  at 
Fremont  and  the  other  at  or  near  Robs,  in 
the  vicinity  of  Third  .'\ve.,  W. 

Chief  Bridge  Engineer  H.  E.  Stevens,  of 
the  Northern  Pacific  Ry.,  and  A.  M.  Lupfer. 
Engineer  in  charge  of  construction  of  the 
Grade  Separation,  at  Spokane,  Wash.,  have 
announced  to  the  Commissioner  of  the  city 
that  the  company  will  construct  concrete  via- 
ducts west  of  Wall  St.,  providing  the  citv 
officials   favor  that  type. 

City  Engineer  A.  H.  Dimock,  S-attle,  Wash., 
has  completed  plans  for  the  construction  of 
the  proposed  concrete  viaduct  over  Thorndyke 
Ave.  connecting  Magnolia  Bluffs  B'.vd.  with 
the  city  streets,  .\ccording  to  the  plans  a 
branch  of  the  bridge  will  connect  15tl.  Ave. 
with  20th.  The  structure  will  be  paved  with 
brick  and  asphalt. 

John  Morgan,  City  Engineer,  Roslyn.  Wash., 
has  plans  under  way  for  the  construction  of  a 
steel  bridge  over  the  Cle  Elum  River,  near 
Roslyn.  Wash.  The  cost  of  the  structure  is 
estimated   at  $8,000. 

West  Virginia. 

It  is  reported  that  the  Baltimore  &  Ohio 
Ry.  is  to  open  negotiations  with  the  town  of 
Elm  Grove,  W.  Va.,  for  permission  to  con- 
struct a  viaduct  through  the  center  of  the 
town  over  the  National  Pike. 

Wisconsin. 

Plans  for  the  proposed  new  Buffalo  St.  bas- 
cule bridge  at  Milwaukee,  Wis.,  have  been 
forwarded  to  the  United  States  War  De- 
partment for  approval.  The  bridge  will  have 
a  span  of  130  ft.  and  it  will  have  two  lifts  of 
65  ft.  each.  The  amount  allowed  in  the  budget 
for  1913  for  its  construction  is  $175,000.  F.  G 
Simmons   is   Commissioner   of   Public  Works. 

The  Commissioner  of  Public  Works  of  Mil- 
waukee, Wis.,  asks  that  $1,222,000  be  appro- 
priated for  the  construction  of  bridges  and 
new  water  intake.  The  bridges,  it  is  estimated, 
will  require  about  $772,000. 

Canada. 

Advices  from  Nelson,  B.  C,  state  that  the 
British  Columbia  Provincial  Government  will 
grant  $20,000  towards  the  construction  of  the 
bridge  at  Brilliant.  The  structure,  which  will 
be  of  concrete  and  steel,  will  cost  about  $50,- 
000.     The  work  will  W  started  in  the  spring 

A  delegation  of  ratepayers  of  St.  Anselme, 
Dorchester  Countv.  Que.,  recently  petitioned 
the  Minister  of  Public  Works.  Quebec,  for 
the  construction  of  a  steel  bridge  over  the 
River  Etchemin,  near  St.  Anselme. 

The  Council  of  Verdun.  Que.,  is  making 
preparations  for  the  construction  of  a  bridge 
on  Church  Ave.  over  the  aqueduct,  between 
Verdun  and  Cote  St.  Paul. 


IRRIGATION,  DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

The  U.  S.  Reclamation  Service.  Water 
Users'  Bldg.,.  Phoenix,  Ariz.,  has  asked  bids 
for  concrete  structures  for  the  Arizona  Canal 
at  Evergreen  and  Indian  Bend.  The  work  in- 
cludes 2,000  cu.  yds.  excavation  and  700  cu. 
yds.  of  concrete. 

Bids  will  be  asked  shortly  by  the  LI.  S. 
Reclamation  Service,  W.  A.  parish.  Engi- 
neer, Phoeni.x,  Ariz.,  for  the  construction  of 
four  miles  of  new  canal  for  the  Arizona  Ca- 
nal, the  work  calling  for  about  130,000  cu. 
yds.  of  excavation. 

California. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
31,  by  U.  S.  Reclamation  Service,  Los  Angeles, 
Cal.,  for  furnishing  line  material  for  the 
Roosevelt-Mesa  transmission  line.  Salt  River 
project,  Arizona.  Proposals  will  be  consid- 
ered on  one  or  more  items  of  the  schedule. 
For    particulars   address   U.     S.     Reclamation 


Service,  605  Federal  Bldg.,  Los  Angeles,  Cal. 
O.    H.    Ensign,    Consulting   Engineer. 

•|«Bids  will  be  received  until  2  p.  m.,  Jan. 
2,  by  U.  S.  Reclamation  Service,  Los  Angeles, 
Cal.,  for  furnishing  hydraulic  and  electrical 
apparatus  for  St,  Mary  storage  unit.  Milk 
River  project,  Mont. 

Florida. 

®Bids  "were  opened  Dec.  16  by  Trustees  In- 
ternal Improvement  Fund,  F.  C.  Elliot,  Acting 
Chief  Drainage  Engineer,  for  construction  of 
West  Palm  Beach  canal,  the  contract  being 
awarded  to  the  National  Construction  Co- 
Birmingham,  Ala.,  at  7.65  cts.  per  cu.  yd.  The 
bids  were  received  on  two  propositions :  Canal 
A  and  Canal  B,  the  contract  being  awarded 
for  the  first  mentioned.  The  bids  received 
were  as  follows,  (1)  bein.e  bid  per  cu.  yd.  on 
earth  for  Canal  A.  (2)  bid  per  cu,  yd.  on 
earth  Canal  B.  fS)  bid  per  cu.  yd.  on  rock 
Canal  A,  (i)  bid  per  cu.  yd.  on  rock  Canal  B, 


(5)  bid  per  cu.  yd.,  without  classification' 
Canal  A.  (6)  bid  per  cu.  yd.  without  classifi- 
cation Canal  B :  National  Construction  Co.. 
Birmingham,  Ala,,  (1)  $0,065.  (2)  $0,065.  (3) 
$0.20,  (4)  $0.20,  (5)  $0.0765,  (6)  $0.0781: 
Hillsboro  Dredging  Co..  Tampa,  Fla.,  (1) 
$0,099,  (2)  $0,094.  (3)  $0,249,  (4)  $0,242,  (5) 
no  bid,  (6)  no  bid;  Furst-Clark  Construction 
Co.,  Baltimore.  Md.  (1)  $0,079,  (2)  $0.08,  (3) 
$0.40,  (4)  $0.40,  (h)  no  bid,  (6)  no  bid;  ?ii- 
ami  Engineering  &  Construction  Co.,  Miimi, 
Fla..  (1)  $0,092.5,  (2)  $0,0875.  (8)  $0.30.  (4) 
$0,275,  (5")  no  bid,  (6)  no  bid.  The  canal 
designated  as  West  Palm  Beach  canal  extends 
from  Lake  Worth  to  Lake  Okeechobee,  42% 
miles  long,  and  having  an  average  width  on 
bottom  of  75  ft.  and  an  average  depth  of  11 
ft.  It  requires  the  excavation  of  approxi- 
mately 7,lon,000  cu.  vds.  of  earth  and  665.000 
cu.  yds.  of  rock.  Work  is  to  begin  on  July 
1st,  1913,  and  is  to  be  completed  within  30 
months   from  the  above  date. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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The  petition,  plans,  profile  and  estimates  for 
the  Murdock  Drainage  District  have  been  filed 
with  the  Commissioners  of  Dc  Soto  County. 
Action  on  them  will  be  taken  at  the  next  reg- 
ular meeting  of  the  Commissioners  in  January. 
As  there  is  no  strong  objection  favorable  ac- 
tion is  expected  by  the  petitioners.  Cravens  & 
Kimmel,  Daniel  BIdg.,  Arcadia,  Fla.,  are  the 
Engineers. 

Illinois. 

©Lewis  &  Davis,  Urbana,  111.,  have  been 
awarded  the  contract  for  ditching,  etc.,  for  the 
Santa  Fe  Levee  and  Drainage  District,  bids 
for  which  were  opened  Dec.  f2  at  Carlvie,  111. 
The  work  includes  the  following :  Main  Ditch 
—Dredge  work  32,500  lin.  ft.,  10,  12,  14  and 
16-ft.  base,  side  slopes  1  to  1,  estimated  to 
contain  150,000  cu.  yds.  Lateral  No.  1—18,- 
500  lin.  ft, ;  3,000  ft.  of  dredge  work  and  the  bal- 
ance team  or  drag  line  work;  10,8,  5  and  4- ft 
base,  side  slopes  1  to  1  and  estimated  to  con- 
tain 29,000  cu.  yds.  Clearing  of  a  100-ft.  right 
of  way,  approximately  30  acres.  Reinforced 
concrete  work,  double  box  flume,  estimated 
to  contain  130  cu.  yds.  of  concrete. 

Indiana. 

^•Bids  will  be  received  until  2  p.  m.,  Jan. 
7,  by  Commissioners,  Coal  Creek  Drainage  & 
Levee  District.  Schuyler  'County,  Beardstown, 
III.,  for  furnishing  and  installing  pump  plant 
machinery.  Plans  and  specifications  are  on 
file  with  the  Commissioners  or  at  the  office 
of  Robert  W.  Hunt  &  Co.,  Consulting  Engi- 
ner.  Insurance  Exchange  Bld.g.,  Chicago,  111. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

®Bids  were  opened  Dec.  14  by  John  W. 
Graves,  Drainage  Commissioner,  Lafayette, 
Ind.,  for  the  construction  of  the  Samuel  W. 
Elliott  Ditch,  the  contracts  being  awarded  to 
Horton  &  Moselev,  1405  S.  Dearborn  St.,  Chi- 
cago, III.  at  $12,202  for  the  dredge  work,  and 
to  J.  B.  Casey.  Colfax.  Ind..  at  $25,432  for  the 
tile  work.  The  main  ditch  is  to  be  23.850  ft. 
lon.g.  6  ft.  wide  at  bottom,  maximum  depth 
12  ft.,  slopes  1  to  1 :  one  open  lateral  5,(i80  ft. 
long,  6  ft.  wide  at  bottom ;  floating  dredge 
work.  The  following  tile  will  be  required: 
12.400  ft.  of  8-in.,  13,800  ft.  of  10-in.,  8,920  ft. 
of  12-in.,  15,500  ft.  of  14-in.,  5,820  ft.  of  15- 
in.,  4,400  ft.  of  Ifi-in.,  5,750  ft.  of  18-in.,  5,100 
ft.  of  20-in:.  1,300  ft.  of  13-in.,  3,700  ft.  of 
24-in.,  2.800  ft.  of  27-in..  and  950  ft.  of  30-in. 

Hearing  on  the  Bozeman  Levee  case  has 
been  completed  in  the  Circuit  Court  at  Prince- 
ton, Ind..  and  the  Circuit  Judge  has  taken 
under  advisement  the  question  of  ordering 
the  construction  of  the  levee.  The  petitioners 
desire  about  80  miles  of  levee  built  for  the 
Patoka  and  Wabash  Rivers.  The  remon- 
strants sav  the  plan  would  cost  between  $2,- 
000,000  and  $4,000,000  and  its  value  to  the  ter- 
ritory and  the  assessed  land  owners  would  be 
small  compared  to  the  cost, 

Iowa. 

Supervisors  of  Kossuth  County,  at  Algona, 
la.,  have  been  petitioned  by  John  Pink  and 
others  for  establishment  of  a  drainage  ditch. 

Kansas. 

•I-Bids  will  be  received  until  10  a.  m„  Dec. 
30,  by  Board  of  Directors  of  Elk  River  Drain- 
age District  No,  1,  Montgomery  County,  at 
the  office  of  W.  H,  Gillispie,  President,  Elk 
City,  Kan,,  for  the  construction  of  a  system 
of  drains  in  said  districts  as  follows :  Main 
ditch  will  be  an  open  ditch  14,800  ft,  long,  6 
to  22  ft.  bottom,  average  depth  3.7  ft.,  slopes 
about  1  to  1  requiring  excavation  of  33.238 
cu,  yds.:  also  lateral  containing  7.174  cu.  yds, : 
also' small  ditch  not  a  lateral  containing  1,642 
cu  yds. :  also  1  bridge  containing  two  18  ft. 
8  in.  I  beams  18  lbs.,  96  tt.  2  in.  gas  pipe, 
four  2-in  elbows,  six  2-in.  T's,  two  4-way  2- 
in.  T's,  five  2xl2xl8-ft,  oak,  eighteen  2x12x16- 
ft,  oak.  Two  abutment  concrete  (unless  oth- 
erwise a.greed)  18  ft.  wide,  9  ft,  high,  1  ft. 
top  3  ft."  bottom  :  also  one  bridge  containing 
four  14-ft.  8-in.  I  beams,  18  lbs,,  116  ft.  2-in, 
gas  pipe,  four  2-in.  elbows,  six  2-in.  T's,  four 
4-way  2-in.  T's,  thirty-eight  2x12x16  ft.  oak, 
two   standard   legs   for  center  well  embedded 


m  not  less  than  a  3-ft.  cement  cube  cross 
beam  to  be  a  bridge  standard  beam,  four  %-in 
stay  rods  with  buckle.  Two  abutments  same 
as  above  description.  All  work  and  material  shall 
be  m  accordance  with  the  surveys,  plans  and 
specifications  set  out  in  the  report  and  specifica- 
tions thereto  attached  made  by  A.  M.  Parson, 
Civil  Engineer  of  said  Drainage  District  and 
now  on  file  with  E.  A.  Stark,  Secretary  of 
Board  of  Directors,  where  the  same  may  be 
examined  by  any  person  desiring  to  bid  for 
the  construction  of  such   system  of  drains. 

^•Bicis  will  be  received  until  2  p,  m.,  Dec  28 
by  Edward  C.  Off,  Supt,  of  Construction  at 
the  office  of  the  surveyor,  Tipton,  Ind.,  for 
the  construction  of  the  Charles  Cooper  ditch 
in  Prairie  township.  The  work  is  to  be  done 
according  to  the  drainage  commissioner's  di- 
rection and  specifications  on  file  in  his  office. 
Bids  must  specify  the  amount  in  a  lump  for 
the  completion  of  the  work,  according  to 
specifications.  Bids  must  be  accompanied  by 
bond  of  $100. 

The  North  Topeka  Drainage  Board,  To- 
peka,  Kan,,  has  plans  under  way  for  the  con- 
struction of  two  jetties  in  the  Kaw  River  west 
of  the  Union  Pacific  coal  chutes.  About  $8,- 
000  is  to  be  expended, 

Louisiana. 

__4*Bids  will  be  received  until  11  a.  m„  Dec. 
27,  by  Board  of  Levee  Commissioners.  Or- 
leans Levee  District,  201  New  Orleans  Court 
Bldg,,  New  Orleans,  La„  for  the  construction 
of  the  following  work  on  the  right  bank  of 
the  Mississippi  River:  Stanton  to  Beka  re- 
vetment, revetment,  approximate  length,  6,000 
lin.  ft.  Approximate  board  measure,  200,000 
ft.  of  oecky  cypress  lumber,  peck  on  one  side 
only.  Deposit  required,  $100  in  cash  or  cer- 
tified check.  Bond  required,  $1,000.  Terms 
of  payment,  cash.  The  board  reserves  the 
right  to  reject  any  and  all  bids.  For  further 
information  as  to  location,  plans,  specifica- 
tions, bidder's  blanks,  time  of  beginning  and 
completion  of  work,  etc.,  call  at  the  office  of 
the  board.  Leigh  Carroll  is  President,  C.  J. 
Donner  Secretary. 

®Dawson  Drainage  Co.,  Dixie,  La,,  has 
been  awarded  the  contract  at  13,75  cts.  per 
cu.  yd.  for  constructing  the  300,000  cu.  yd. 
levee.  Big  Willow  Pass  to  Albany  Falls 
Canals.  Bids  were  opened  Dec.  18  by  the 
Caddo  Levee  District,  Shreveport,  La. 

®M.  A.  Dickson,  Dixie,  La.,  has  been 
awarded  the  contract  for  constructing  the 
Campo  Bello  Levee  (15,000  cu.  yds.)  for  the 
Caddo  Levee  District,  Bids  were  opened  Dec. 
18.    The  contract  price  is  14,6  cts.  per  cu.  yd. 

®J.  M.  Sullivan,  Montgomery,  Ala,,  has 
been  awarded  the  contract,  at  31  cts.  per  cubic 
yard,  for  constructing  the  Cottage  Home 
Emergency  Loop  Levee,  involving  about  45,- 
000  cu,  yds.  of  earthwork.  Bids  were  opened 
Dec.  9  at  the  office  of  the  Board  of  State 
Engineers,  New  Orleans,  La.  R.  T.  Clark 
&  Co.  at  34.4  cts.  per  cubic  yard,  were  the  only 
other  bidders. 

Michigan. 

•{•Bids  will  be  receivnl  at  10  a.  m.,  Dec.  30, 
by  Louis  F.  Green,  Clinton  County  Drain 
Commissioner,  St.  Johns,  Mich.,  at  the  resi- 
dence of  Orrin  Davis,  Sec,  31  Bingham  Town- 
ship, for  the  construction  of  the  Emmons  and 
Gage  Drain,  including  cleaning,  deepening, 
widening,  straightening  and  extending.  V.  W. 
Royce,  St.  John,  Mich.,  is  County  Surveyor. 

©Contracts  for  the  Sncll  Drain,  in  Genesee 
County,  bids  for  which  were  opened  Dec.  6 
by  A.  H.  Reid.  County  Drain  Commissioner, 
Flint,  Mich.,  have  been  let  as  follows:  399 
rods  of  10-in.  and  12-in.  tile  work  and  17 
rods  open  work.  Jav  Quick,  Road  No.  4.  Flint, 
Mich.,  at  $^100;  furnishing  tile,  Fred  McCaiin. 
Gaines,   Mich.,  at   $70(i, 

Minnesota. 

•I«Bids  will  be  received  until  Jan,  16  bv  A. 
P.  Erickson,  Hennepin  County  Auditor,  Min- 
neapolis, Minn,,  for  the  construction  of 
Judicial  Ditch  No,  20,  estimated  to  cost  $10,- 
000.  The  ditch  will  be  5^  miles  long  and 
will  traverse  parts  of  Hennepin,  Wright  and 
Carver  counties,  reclaiming   11,000  a.rcs 


•J-Bids  will  be  received  at  3  p.  m.,  Dec.  27, 
bv  J.  L.  Johnson.  Renville  County  Auditor, 
and  J.  J.  Stennes,  Co  •  ■      '     '  ':via, 

Minn.,    for   the  const;  8. 

The  work  will  be  let  a  ;..jns 

of  10«  ft.  each.    A  cc:  ,    \i>  per 

cent  the  amount  bid  i.-.  .  •  ,,  uh  each 

bid. 

©Christ  Axelson,  Clear  Lake,  la.,  has  been 
awarded  the  contract  for  Judicial  Ditch  No. 
15  of  Jackson   County. 

®01e  Ophcim,  Tracy,  "' -  "-s  been 
awarded  the  contract  for  c  a  ditch 

for  Murray  County  to  drs.: _:.J  Clear 

Lakes,  between  Currie  and   Tracy, 

®The  Butler  &  Coon  Contracting  C"  .  Hib- 
bing,   Minn,,  has  been   awarded  'ici, 

at   $193,000,    for   constructing    I  tch 

No,  3,  bids  for  which  ,  7  by 

J.   B.  Lemire,  County  'nn 

The  work  includes  1,C;  ,--,  -::a- 

vation;  11  bridges  Class  .A  lass 

B. ;  clearing  right  of  way,  '■    -  :ing 

roadway,  110  miles;  446  corruKaicd  iruii  pipes. 
12  or  more  ins.  in  diameter  and  fmm  2<)  to 
28   ft.   long.     The  work   i*  the 

village  of  Floodwood,  on  t:  rm 

Rv.,  and  Jacobson,  on  the  ;.ii->i--ijiii.  o.  Hill 
City  Ry. 

Hearing  will  be  held  at  Jackson,  Minn.,  on 
Jan.  13  on  Judicial  Ditch  No.  19  of  Jackson 
County,  Final  hearing  will  be  held  on  the 
same  date  on  Judicial  Ditch  No.  33.  A.  M 
Schroeder  is  Clerk  of  District  Court. 

Final  hearing  was  held  Dec.  18  on  Judicial 
Ditch  No.  C  of  Faribault  County.  Blue  Earth 
is  the  County  Seat. 

Hearing  will  be  held  Jan.  9  at  Minneap- 
olis, on  petition  for  County  Ditch  No.  24  of 
Hennepin  County.  \.  P.  Erickson,  Minneap- 
olis, is  County  Auditor. 

Hearing  will  be  held  Dec.  .30  on  Public 
Ditch  in  Sherburne  County,  pctili^incd  for  by 
R.  Kilgard  and  others.  Ch.is.  E,  Swanson. 
Elk  River,  Minn.,  is  County  .Vuditor. 

The  following  Judicial  Ditches  in  Koo- 
chiching and  Beltrami  Counties  have  been  or- 
dered constructed  at  final  hearings  held  Dec 
10  and  14  and  will  soon  be  up  for  a  letting : 
Ditch  No.  8  in  Koochiching  Countv.  21.74 
miles  long,  contains  I91.00il  '  ted 

cost,   including  a   highway.    -  't.O 

ft.  Ditch  No.  15.  Beltrami  C  ..  .  ,  .  .  :.i:Ies 
long,  contains  220,000  cu.  vds..  estimated  cost. 
including  highway,  $33,266:  base.  3.0  to  lO.O 
ft.  W.  M.  Everts,  Bemidji,  Minn.,  is  Ditch 
Engineer. 

Mississippi. 

+The  Central  Dredging  Co..  542  Rocke 
feller  Bldg.,  Cleveland,  O..  or  E,  Buckmaster. 
Greenville,  Mis?,.  Superintendent,  will  let  at 
once  about  300.000  cu.  yds.  of  floating  dredge 
work  near  Greenville.  Sliss,  The  work  is  es- 
pecially suitable  for  a  1-yd.  machine. 
Montana. 

•^J.  E,  Hilton.  Malt.n.  Mont.,  has  80.i>0<>  cu 
yds.  of  drag  line  work  to  sub-let  on  the  Milk 
River   Project. 

Texas. 

•J«Bids  will  be  rccer,     '        ■  ' 
by    Edward    Rackow. 
County  Drainage  ni-i- 
for  making  .ind  . 
age  ditches  in  s. 
ing  of  approxiiiialcl.'i   JiKi.t"'"  vu 
vation.   according   to   the  iil.in« 
tions    for  s.iid   system 
application  to  F-  M.   ' 
said  dislrirl      ''•  '     •■ 
of  Judge   1 1 
dntr    ,i:i.t  t! 


anv  vi- 

shall  1« 

not   le.'is    in,m     . 

and  no  bids  will 

fullv  <iu  '''■■•■-  .  ■> 

itv  .mil 

The     • 
County.    I.    \ 
Tex  .  will  ol"' 
on  Dec    •?«.  $t...'..J.|i.i  Jr,i:i!,iKC  K^P'-    '1  J.i 


.^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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son  County  Drainage  District  No.  2.  The  dis- 
trict comprises  18,434  acres  of  land  lying 
north  of  the  G.,  H.  &  S.  A.  Ry.  at  Edna. 

Canada. 

•J'Bids  will  be  received  until  Jan.  6  by  Maj. 
J.  Proctor,  Secretary-Treasurer,  Woodlands, 
Man.,  for  the  construction  of  drains  in  Town- 
ship  13  in   ranges   one  and   two   west   of   1st 


P.  M.  in  Manitoba.  Estimated  amount  of  ex- 
cavation 140,000  cu.  yds.,  plans  and  specifica- 
tions of  which  may  be  seen  at  the  office  of 
the  secretary-treasurer  or  at  Department  of 
Public  Works.  Winnipeg.  Parties  submitting 
tenders  must  state  price  per  cu.  yd.  for  each 
drain  separately  and  for  all  the  work  col- 
lectively. Envelopes  containing  tenders  must 
be  marked  such. 


©Marshall,  Blummer  &  Co.,  1404  Dominion 
Trust  Bldg.,  Vancouver,  B.  C,  have  been 
awarded  the  contract,  at  about  $7.5.000,  for 
constructing  eight  miles  of  dike,  six  miles  of 
drainage  ditches,  four  flood  boxes,  etc.,  for 
the  West  Nieomen  Island  Diking  and  Drain- 
age District.  Bids  were  opened  Nov.  30  by 
H.  C.  Brice,  Engineer,  1342  Grant  St.,  Van- 
couver, B.  C. 


WATER  -WORKS 


Arkansas. 

The  Board  of  Improvements  of  Heber 
Springs  Ark.  (population  1,126),  has  retained 
Consulting  Engineers  Dickson  &  Watkins  of 
Little  Rock,  Ark.,  to  prepare  plans  and  spec- 
ifications for  the  installation  of  a  waterworks 
and  a   sewerage  system. 

Colorado. 

Albert  W.  Payne,  Jr.,  Engineer  of  Municipal 
Improvements,  329-31  Century  Bldg..  Denver, 
Colo.,  is  preparing  plans  and  specifications  for 
the  Fountain,  Colo.,  waterworks  system  which 
will  include  a  l.jO,000-gal.  water  softener.  Bids 
will  be  opened  about  Jan.  27.  The  citizens 
have  voted  $40,000  for  this  work. 

California. 

^Bids  will  be  received  until  10  a.  m.,  Dec. 
30,  by  Board  of  Alameda  County  Supervisors, 
Oakland,  Calif.,  for  the  construction  of  a  wa- 
ter plant  in  portions  of  County  Road  No.  1008, 
Main  St.  and  Lincoln  St.,  in  Irvington,  Irving- 
ton  Road  District,  Washington  Township,  Ala- 
meda County,  California.  Plans  and  specifica- 
tions for  said  work  are  on  file  in  the  office  of 
John  P.  Cook,  County  Clerk. 

Delaware. 

Advices  from  Rehoboth,  Del.,  state  that  the 
Council  of  Rehoboth  Beach  has  appointed  a 
committee  to  draft  a  bill  which  will  be  pre- 
sented at  the  next  session  of  the  legislature 
for  passage  so  that  the  people  may  have  a 
right  to  vote  on  the  question  of  issuing  bonds 
for  the  installation  of  a  water  system  for  fire 
protection. 

District  of  Columbia. 

•J'Bids  will  be  received  until  2  p.  m.,  Dec. 
30,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  constructing 
pump  house  and  lodge  on  the  southeast  corner 
of  18  St.  and  Minnesota  Ave.,  Anacostia,  D.  C. 
Blank  form  of  proposals,  specifications,  plans 
and  all  necessary  information  may  be  ob- 
tained from  Chief  Clerk,  Engineer  Depart- 
ment, Room  427,  District  Bldg.  A  deposit  of 
$10  will  be  required  for  plans. 

•J«Bids  will  be  received  until  2  p.  m..  Jan. 
3,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  and 
delivering  and  erecting  three  steel  water 
towers.  Specifications  may  be  obtained  of  the 
Purchasing  Officer,  District  of  Columbia. 

Florida. 

®The  Town  Council  of  Alachua,  Fla.  (popu- 
lation 610),  has  awarded  a  contract  to  the  J. 
B.  McCrary  Co.  of  Atlanta,  Ga..  to  construct 
a  waterworks  and  electric  light  plant.  Ap- 
proximately $26,000  will  be  expended  on  these 
improvements.  Work  will  be  commenced  dur- 
ing the  first  part  of  January. 

Georgia. 

The  citizens  of  Lyons,  Ga.,  on  Dec.  18  voted 
the  issuance  of  bonds  to  the  amount  of  $12,- 
000  for  the  making  of  extensions  to  the  light 
and  water  systems  and  for  street  improve- 
ments. 

The  City  Council  of  Eatonton,  Ga.,  has 
called  an  election  for  the  purpose  of  voting 
on  the  proposition  of  installing  an  electric 
light  plant  and   for  the  making  of  repairs  to 


the    waterworks    system.      Surveys    and     es- 
timates have  been  made  by  engineers. 

Illinois. 

®The  village  of  Hinckley,  III.  (population 
661),  has  awarded  the  contract  for  drilling 
the  new  12-in.  well  for  the  city  waterworks  to 
the  William  Cater  Contracting  Co.  of  Chicago. 
Work  will  be  commenced  soon. 

Prof.  Paul  Hansen  of  the  State  Water  Sur- 
vey has  submitted  a  report  to  the  City  Council 
of  Paris,  111.,  relative  to  the  filtration  of  water 
in  that  city.  The  report  favors  the  building 
of  an  auxiliar"  dam  about  one-half  mile  below 
the  present  site  and  the  building  of  a  filtration 
plant  on  the  hill  above  the  pumping  station. 

The  city  of  Byron,  111.  (population  932), 
will  issue  bonds  to  the  amount  of  $11,000,  re- 
cently voted,  for  the  making  of  extensions  to 
the  water  mains  and  for  constructing  sewers. 

The  citizens  of  Evanston,  111.,  on  Dec.  16 
voted  the  issuance  of  bonds  to  the  amount  of 
$180,000  for  the  installation  of  a  filtration 
plant.  Plans  and  specifications  were  prepared 
by  Engineer  Langdon  Pearse  of  the  Sanitary 
District,  Chicago,  111. 

In  our  issue  of  Nov.  20  it  was  stated  that 
the  Town  of  Silvis,  111.,  had  awarded  a  con- 
tract to  the  Rock  Island  Bridge  &  Iron  Works, 
at  $20,545,  for  the  construction  of  a  stand- 
pipe.  This  was  an  error  as  a  large  standpipe 
was  constructed  for  Silvis  about  three  years 
ago.  The  figures  noted  above  were  the  bid  of 
the  Rock  Island  company  for  a  standpipe  at 
Moline,  111. 

Plans  are  being  prepared  by  Engineer  W. 
G.  Clark,  The  Spitzer,  Toledo,  O.,  for  the  in- 
stallation of  a  new  filter  plant  at  Decatur,  111., 
at  an  estimated  cost  of  $125,000.  The  citizens 
will  be  asked  to  vote  bonds  for  the  improve- 
ment. Contracts  will  probably  be  let  about 
Jail.  25.  Commissioner  Harry  Ruthrauff  is  in 
charge. 

Indiana. 

The  Common  Council  of  Montpclicr,  Ind., 
will  receive  bids  until  Dec.  26  for  the  letting 
of  contract  to  furnish  the  city  with  light  and 
water  for  a  period  of  15  years,  dating  from 
July  1,  191.3. 

Iowa. 

The  citizens  of  Des  Moines,  la.,  are  agitat- 
ine  the  installation  of  approximately  GO  miles 
of  water  mains.  John  W.  Budd  is  assistant 
city   engineer.  * 

A  committee  has  been  appointed  to  assist 
the  Town  Council  of  Epworth,  la.,  in  selecting 
a  location  for  the  waterworks  central  station. 

The  City  Council  of  Clinton,  la.,  has  taken 
preliminary  steps  to  obtain  information  as  to 
the  advisability  of  purchasing  the  plant  of  the 
waterworks  company  in  that  city  or  to  renew 
the  franchise  which  expires  April,  1914. 

The  City  Council  of  Belle  Plaine,  la.,  con- 
templates installing  an  air  lift  or  centrifugal 
pump  and  betterments  to  the  pumpmg  plant. 
Charles  P.  Chase  of  the  Iowa  Engineering  Co., 
Clinton,  la.,  is  Engineer: 

The  city  of  Clinton,  la.,  has  ordered  plans 
for  a  municipal  waterworks  plant  and  ap- 
praisal of  existing  plant.  The  probable  cost 
is  $300,000.  Bids  will  be  received  after  April 
1,  1913.  Charles  P.  Chase  of  Iowa  Engineer- 
ing Co.,  Clinton,  la.,  is  Engineer. 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


City  Clerk  V.  E.  Herbert  of  Belle  Plaine, 
la.,  on  Dec.  12  sold  bonds  to  the  amount  of 
$35,000  for  the  construction  of  waterworks 
and  electric  light  plant  to  the  Valley  State 
Bank  of  that  city  at  par. 

®Bids  were  received  on  Dec.  14  by  G.  B. 
Healy,  superintendent  Parks  and  Public  Prop- 
erty, Sioux  City,  la.,  for  constructing  a  rein- 
forced concrete  reservoir,  1  2  ft.  in  diameter, 
by  32  ft.  deep  at  the  wall,  and  for  making  an 
enlargement  of  the  existing  reser\'oir  so  that 
it  will  be  as  large  as  the  new  reservoir.  In 
the  following  bids  (1)  stands  for  time  re- 
quired for  completion,  days,  and  (2)  price: 
Katz  Construction  Co.,  Omaha,  Nebr.,  (1) 
100;  (2)  $44,600;  Ward  &  Weighton,  (1) 
210;  (2)  $43,000;  Skeels  &  Merrick,  Sioux 
City,  (1)  104;  (2)  $49,230;  Lewis  &  Leader. 
Sioux  City,  (1)  106;  (2)  $42,730;  Mississippi 
Valley  Construction  Co.,  (1)  245;  (2)  $.52,490; 
Jensen  &  Krage,  Sioux  City,  (1)  120;  (2) 
$39,812  (awarded  contract)  ;  A.  D.  Thompson 
Co.,  (1)  120;  (2)  $46,395;  Wm.  Tunney,  Jol- 
iet.  111.,  (1)  180;  (2)  $55,600;  Blackhawk 
Construction  Co..  (1)  180;  (2)  $.51,000;  O.  C. 
Hansen  &  Son,  Omaha,  (1)  180;  (2)  $42,450; 
Martin  Carroll  Co.,  (1)  150;  (2)  $48,000;  W. 
D.  Lovell,  (1)  180;  (2)  $51,000;  G.  W.  Koss, 
(1)  120:  (2)  $43,000,  and  W.  D.  Gordon, 
Sioux  City,  (1)  60;  (2)  $43,750.  The  quanti- 
ties required  in  the  new  reservoir  are  as  fol- 
lows: Steel  rods  in  wall,  318,800  lbs.;  steel 
rods  in  floor,  28,836  lbs. ;  steel  channels,  7,680 
lbs. :  steel  cross  bars  on  channels,  1,100  lbs. ; 
rivets,  590  lbs. ;  concrete  in  wall,  810  cu.  yds. ; 
concrete  in  floor,  including  sidewalk  finish, 
300  cu.  yds.  Total  weight  of  all  above  ma- 
terials, 2,426  tons.  The  quantities  required  in 
the  enlargement  of  the  old  reservoir  are  as 
follows  :  Steel  rods  in  wall,  255,700  lbs. ;  steel 
rods  in  floor,  14,700  lbs. ;  steel  channels,  7,680 
lbs.;  steel  cross  bars  on  channels,  1,200  lbs.; 
rivets,  600  lbs. ;  concrete  in  new  wall,  633  cu. 
yds. ;  concrete  in  new  floor,  including  sidewalk 
finish,  122  cu.  yds.  Total  weight  of  all  above 
materials,  1,668  tons.  Dabney  H.  Maury, 
Monadnock  Blk.,  Chicago,  111.,  is  Engineer. 

Kansas. 

•{•Bids  will  be  received  until  Jan.  9  by  City 
Council  of  Burlingame,  Kans.,  for  the  con- 
struction of  waterworks  improvements  es- 
timated to  cost  $56,000.  The  Source  of  Sup- 
ply is  Dragoon  Creek.  3  miles  south  of  the 
city.  Alva  J.  Smith,  Emporia,  Kans.,  is  En- 
gineer. 

Property  owners  south  of  Isabella  St.,  on 
Second,  Third.  Fourth  and  Fifth  Aves.,  city 
of  Leavenworth,  Kans.,  have  circulated  a  peti- 
tion asking  for  the  extension  of  the  water 
mains  to  that  section. 

The  citizens  of  Turon,  Kans.,  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $20,000  for  the  installation  of  a 
municipal  waterworks  and  electric  light  plant. 

The  citizens  of  Havens,  Kans.,  are  agitating 
the  installation  of  a  waterworks  system.  It 
is  likely  that  nothing  definite  will  be  done  un- 
til spring.     R.  G.  Hemenway  is  City  Clerk. 

Louisiana. 

The  Baton  Rouge  Water  Works  Co.,  Baton 
Rouge,  La.,  expects  to  advertise  for  bids  after 
Jan.  1  on  the  construction  of  a  reinforced  con- 
crete reservoir.    John  H.  Wood  is  Manager. 
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Maryland. 

®Mason  Hilton  &  Co.  of  New  York  City 
have  been  awarded  the  contract  by  the  Board 
of  Awards  of  Baltimore,  Md.,  for  the  build- 
ing of  a  steel  conduit  connecting  the  present 
dam  at  Loch  Raven  with  the  new  dam  being 
built  out  of  the  $5,000,000  water  loan.  The 
cost  will  be  $143,190. 

©Builders'  Iron  Foundry  Co.,  Providence,  R. 
I.,  has  been  awarded  the  contract  by  the  Board 
of  Awards  of  Baltimore,  Md.,  for  furnishing 
115-in.  Venturi  meter  and  appurtenances  at 
$5,420.    Bids  were  opened  Dec.  11. 

Massachusetts. 

The  Advancement  Association  of  Marlboro, 
Mass.,  is  agitating  the  installation  of  a  water- 
works system. 

Michigan. 

The  Water  Board  of  Detroit,  Mich.,  will 
have  plans  prepared  during  the  winter  for  a 
new  intake  tunnel  into  Lake  St.  Clair  for  the 
waterworks.  Basil  A.  Lemke  is  President  of 
the  board. 

James  Schriver,  City  Clerk  of  Grand  Rap- 
ids, Mich.,  will  sell  bonds  Jan.  1  to  the  amount 
of  $100,000  for  the  making  of  extensions  to 
the  waterworks  system. 

The  village  of  Olivet,  Mich,  (population 
627),  is  having  surveys  made  for  the  installa- 
tion of  a  waterworks  system.  It  is  probable 
that  an  election  will  be  held  in  the  near  future 
to  vote  on  the  proposition. 

Minnesota. 

•I*Bids  will  be  received  until  11  a.  m.,  Dec. 
30,  by  City  Purchasing  Agent,  Minneapolis, 
Minn.,  for  furnishing  the  city  with  approxi- 
mately 3,000  tons  of  cast  iron  water  pipe;  200 
tons  of  special  castings,  also  valves,  and  hy- 
drants, for  the  city,  water  works  department. 
A  certified  check  must  be  filed  with  each  bid 
for  items  as  follows :  Water  pipe.  $1,000 ;  spe- 
cial castings,  $100;  valves,  $100;  hydrants, 
$150.  Kossuth  E.  Alexander  is  Purchasing 
Agent. 

^•Bids  will  be  received  until  2  p.  m.,  Jan.  6, 
by  Board  of  Park  Commissioners,  G.  T.  Red- 
ington.  Secretary.  St.  Paul,  Minn.,  for  the  con- 
struction of  a  water  tank  and  tower  at  Phaien 
Park.  A  certified  check  for  10  per  cent  the 
amount  bid  must  accompany  each  proposal. 

4*Bids  will  be  received  until  Dec.  30,  by 
Board  of  Water  Commissioners,  John  Caul- 
tield,  Secretary,  St.  Paul,  Minn.,  for  furnish- 
ing and  delivering  cast  iron  water  pipe. 

Engineer  Charles  P.  Chase  of  the  Iowa  En- 
gineering Co.,  Clinton,  la.,  has  submitted  pre- 
liminary plans  and  report  to  the  city  of  Lake 
City,  Minn.,  for  the  reconstruction  of  the  elec- 
tric light  and  water  plant. 

Mississippi. 

The  city  of  Biloxi,  Miss.,  it  is  reported,  will 
advertise  for  bids  at  once  for  the  construc- 
tion of  a  pumphouse,  a  reservoir,  and  for  put- 
ting in  the  piping  from  the  pumphouse  to  the 
mains  and  reservoir.  E.  L.  Castanera  is  su- 
perintendent of   waterworks. 

New  Jersey. 

•JiBids  will  be  received  until  2  p.  m.,  Jan.  6, 
by  Board  of  Street  and  Water  Commissioners, 
E.  B.  See,  Clerk,  Jersey  City,  N.  J.,  for  re- 
moval of  reservoir  walls  from  unused  portion 
of  reservoir  No.  3. 

New  York. 

The  Village  Trustees  of  Brockport,  N.  Y., 
have  obtained  permission  from  the  State  Con- 
servation Commission  to  obtain  a  water  sup- 
ply from  Lake  Ontario.  Last  August  the  citi- 
zens of  the  town  voted  bonds  to  the  amount 
of  $275,000  for  a  municipal  plant  and  it  is 
probable  that  action  will  be  taken  by  the 
trustees   shortly  to  install  the  system.    Plans 


According  to  advices  from  Binghamton, 
N.  Y.,  it  is  proposed  to  install  a  second  filter 
plant  at  an  estimated  cost  of  $125.00u. 

Ohio. 

®The  city  of  Youngstown,  0.,  on  Dec.  14 
awarded  contracts  for  two  7,500,000-gal.  pump- 
ing units,  one  to  the  Wm.  Tod  Co.,  of  Youngs- 
town, and  the  other  to  the  Kerr  Turbine  Co., 
represented  by  R.  M.  Rush,  Oliver  Bldg., 
Pittsburgh,  Pa. 

®The  Rensselaer  Valve  Co.,  Troy,  N.  Y., 
has  been  awarded  the  contract  by  the  Depart- 
ment of  Public  Service  of  Cleveland,  O.,  for 
furnishing  valves  for  the  fire  service  system  of 
the  water  department  at  $2,638.  Bids  were 
opened  Dec.  C. 

®The  Walworth  Run  Foundry  Co.,  2488 
West  27th  St.,  Cleveland,  O.,  has  been  awarded 
the  contract  by  the  Department  of  Public 
Service  of  that  city,  for  furnishing  meter 
manhole  rings  and  covers  for  the  water  de- 
partment of  the  city  at  $2,996.  Bids  were 
opened  Dec.  3. 

The  Cincinnati  Northern  R.  R.,  J.  V.  Ken- 
nedy, Superintendent,  Van  Wert,  O.,  is  pre- 
paring to  build  a  reservoir  that  will  cover  a 
space  of  eight  acres  near  the  local  shops  at 
Van  Wert,  and  will  hold  14,000,000  gals,  of 
water.  The  reservoir  will  be  filled  with  water 
from  Town  Creek  to  supply  soft  water  for  the 
locomotives.  The  improvement  will  cost  about 
$40,000. 

Oregon. 

4*Bids  will  be  received  until  4  p.  m.,  Jan.  2. 
by  Frank  T.  Dodge,  Superintendent  of  the 
Water  Board,  Portland,  Ore.,  for  the  follow- 
ing: 10,125  brass  corporation  cocks  from  % 
to  2  ins. ;  2,170  tons  30-in.  c.  i.  pipe ;  1,312  tons 
24-in.;  380  tons  lO-in. ;  1,828  tons  8-in. ;  310 
tons  6-in. ;  320,000  lbs.  pig  lead ;  30,000  ft.  %- 
in.  galv.  wrought  pipe ;  6.500  ft.  %-in. ;  2,500 
ft.  1-in.;  300  ft.  1%-in.;  700  ft.  iVi-in. ;  500 
ft.  2-in. ;  410  gate  valves  from  6-in.  to  30-in., 
and  for  350  fire  hydrants. 

Pennsylvania. 

■  ^-Bids  will  be  received  until  2  p.  m.,  Dec. 
27,  by  Samuel  G.  Dixon,  M.  D.,  Commissioner 
of  Health,  Harrisburg,  Pa.,  for  the  construc- 
tion of  a  15,000-gal.  wood  water  tank  on  a 
steel  tower  20  ft.  high  for  the  Pennsylvania 
State  Sanatorium  for  Tuberculosis,  near  Cres- 
son,  Cambria  County,  Pa.  Plans  and  specifica- 
tions may  be  obtained  at  either  the  Harris- 
burs  office  or  Philadelphia  office  of  the  Penn- 
sylvania Department  of  Health  (1900  Race 
St.),  by  depositing  $25,  which  will  be  re- 
turned upon  receipt  of  same  in  good  condi- 
tion. A  certified  check  for  $100  must  accom- 
pany all  bids. 

South  Carolina. 


p.  m.. 
Rock 


Jan. 
Hill, 


^Bids  will  be  received  until  3 
21,  by  Public  Works  Commission, 
S.  C,  for  the  construction  of  water  works 
plant.  The  work  will  consist  of  auxiliarv'  and 
main  pump  station,  electric  pumps,  1,000,000- 
gal.  filter  plant  and  reservoir,  and  about  5 
miles  of  r2-in.  pipe  line  to  the  Catawba  River. 
Plans  and  specifications  will  be  on  file  at  the 
office  of  the  Superintendent  at  Rock  Hill,  S. 
C,  and  at  the  office  of  Gilbert  C.  White,  Char- 
lotte, N.  C,  Engineer,  and  specifications,  bid- 
ding sheet,  etc.,  will  be  mailed  on  application 
to  the  Engineer.  A  complete  set  of  plans  will 
be  mailed  on  pavment  of  $5  to  cover  cost.  No 
bid  will  be  considered  unless  accompanied  by 
a  certified  check  for  not  less  than  5  per  cent 
of  the  amount  of  bid  (said  check  to  be  in  no 
case  less  than  $250)  as  an  evidence  of  good 
faith. 

South  Dakota. 

®J.  H.  Jarissou,  \\  ooiisockct.  S.  Dak.,  has 
been  awarded  the  contract  by  Frank  Uiichlcr. 
Auditor,  Beresfor<l,  S.  Dak.,  for  the  construc- 
tion of  a  well  S-ins.  at  top  and  6  ins.  at  bot- 
tom, for  about  COO  ft.,  at  $1  for  S-iii.,  and  $:t 
for  6-in.  The  contract  includes  furnishing 
pipe  and  setting  pump  ready  for  use.  Bids 
were  opened  Dec.  16. 


iula- 


•alU- 
...   S. 


The  Chicago,   Milwaukee  &  "^^    '' 
has  decided  to  sink  a  deep  art' 
yards  at   Kimball.  S.   E)ak  ,  lo 
lives.  The  well  will  be  »  or  lU  iiis.  u. 

The  town  of  Mcintosh.  S    Dak. 
409),  has  sold  bonds  to  ' 
Chicago,   111.,   the   procet. 
used  in  the  installation  oi  a 

The  citizens  of   Canova    S 
tion  311),   are   .. 
municipal  water 
tion  will  be  calUi  m  ....    ......    ,,.<^. 

bonds  for  the  improvement. 

Surveys   have   beer    "-■■1-    •■  ^    'lo- 
tion  of   a   walerwor- 
Dak.,   for  which  bon 

Texas. 

•{•Bids   will   be   received   ui.' 
City  of  Dallas,  Tex.,  it  is  re; 
construction    of    a    pumping    ■itaiijii     ji     '  '■<< 
Cliff.     J.  M.  Bassett  is  Chief  Engineer  of  the 
Water  Department. 

The  City  Commissioners    of    Dallas,  Tex . 

have  adopted  a  report  rer- ■ — '■"■•  •'  ■'  •'— 

chief  engineer  of  the  wai' 

structed   to   make   all   th^ 

mcnts  for  cleaning  the  ea 

Creek   pumping  station   u 

plant  there  will  be  shut  do-,vii 

of  repairing  the  center  wall  1" 

basins.    It  is  thought  that    " 

six  weeks  to  two  months  • 

voir.     The   work   will   be     . 

under  the  supervision  of  the  <:;  '-r 

The  City  Council  of  Paris,  T  'i  r- 

ized  the  Mayor  to  execute  a  c 
Texas  Power  &  Light  Co.  to  pi: 
the  lake  six  miles  west  of  town  1j 
city    for   a    period   of   ten    years, 
pumping   station   will  be   equipped    .m...   -..^  - 
tricity. 

Virginia. 

The  finance  committee  of  the  City  Council. 
Norfolk,  Va.,  has  approved  an  appropriation 
of  $1,800  for  a  10-in.  water  main  on  Brooke 
Ave.,  west  of  Boush  St. 

Washington. 

Following   bids   were   rcccivi 
sioner  of  Light  and  Water  Ni 
Tacoma.  Wash.,  for  la\ii~     ' 
steel  riveted  pipe  .ind  fur- 
ncction  with  the  third  ur.;: 
waterworks,  (1)  price  on  ;lti-in..  f.'i  pncc  on 
30-in..  28-in.,  or  24-in.,   (3)   price   for  iS-in. : 
Scaule   Boiler   Works.    (H    $1.45;    (2)   $095; 
(3)   $0.95.     .\lbcrt  Kellcv.  Seattle.   (1)  S0..*o; 
(2)   $0.80;   (3)   $0.70. 

The   citizens  of   Ferndalc 
tion  691),  at  a   recent  clo-- 
suance  of  bonds  to  the  a: 
the  construction  of  a  wati 

®The    Board   of   PubHc    Works   . 
Wash.,  on  Dec.   13  awarded  the  c«  : 
the  construction  of  the  Third  .-Vve..  N.  W 
al.  water  mains  to  F.  McLcllan  of  that 
at  $173,526. 

The  Pacific  Power  &  Light  Co.  plans  to 
make  improvements  to  its  intake  ditch  at 
North  Yakima.  Wash.,  by  liiiiiig  it  with  con- 
crete for  a  distance  of  cifiht  miles, 

Wisconsin. 

Commissioner  of   1" 
mens  of  Milwaukee, 
partmcnt  of   Public  V.    . ,.  ■    ... 
tion   of   $1.50.000  to   construct 
works  intake. 

Wyoming. 


Wash,    (popula- 

.,    ,    .,.,1    thf    is- 

for 


a  new   water - 


W^. 


hi- 


and  specifications  have  been  prepared  by  Lon- 
sulting  Engineer  Witmer  &  Brown  of  BuflFalo, 
N.  Y.     John  D.  Burns  is  Village  .•\ttorncy. 

4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


The  Town  Council     1   1 
slructcd   the  city   cut 
port  and  recomincnd  v 

be  made  to  the  present  ».iUi*oik>  *>»:i.iii  a: 
an  estimated  cost  of  $;W.iKlO. 

Canada. 

^Bi  I    .•  ■''  ' .  -  ■  ■  ■■■  '^'  '■  "   "■'     ^^"    '• 

bv  C 

K  1-  I  r  : 

1 


iA  c^ii- 


let  recently. 


ENGINEERING     &     CONTRACTING 


Vol.  XXXVIII.     No.  26. 


SEWERAGE    AND     GARBAGE     DISPOSAL 


Arizona. 

A  movement  has  been  started  in  Phoenix, 
Ariz.,  for  the  construction  of  an  outfall  storm 
sewer  at  an  estimated  cost  of  $150,000.  Pre- 
liminary plans  are  being  prepared  by  City  En- 
gineer F.   N.  Holinquist. 

Arkansas. 

The  Board  of  Improvements  of  Heber 
Springs,  .A.rk.  (population  1,126),  has  retained 
Consulting  Engineers  Dickson  &  Watkins  of 
Little  Rock,  Ark.,  to  prepare  plans  and  speci- 
fications for  the  installation  of  a  sewerage 
and  a  waterworks  system. 

The  City  Council  of  Little  Rock,  Ark.,  has 
been  petitioned  for  the  creation  of  a  sewer 
district  in  blocks  15  and  22,  Faust  addition. 

California. 

•J'Bids  will  be  received  until  5  p.  m..  Dec. 
30,  by  C.  S.  Thatcher.  City  Clerk,  Venice, 
Calif.,  for  the  construction  of  2,710  ft.  of  10- 
in.,  1,454  ft.  of  8-in.,  and  12,198  ft.  of  6-in. 
vitrified  sewer  in  Flink  A\e.  and  other  streets. 
A  certified  check  for  10  per  cent  the  amount 
bid  must  be  filed  with  each  bid. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, Calif.,  has  approved  preliminary  plans 
for  a  main  sewer  to  drain  the  Sunset  and 
Richmond  districts.  City  Engineer  M.  M. 
O'Shaughnessy  submitted  a  map  showing  the 
proposed  route  of  the  drain  across  Golden 
Gate  park  from  30th  Ave.,  and  Lincoln  way 
to  26th  Ave.,  and  Cabrillo  St.  The  estimated 
cost  of  the  sewer  is  $20,000. 

The  Board  of  Trustees  of  Los  Gatos,  Calif., 
has  sold  bonds  to  the  amount  of  $81,000  to  N. 
W.  Halsey  &  Co.,  of  San  Francisco,  Calif. 
The  proceeds  will  be  used  for  street  paving 
and  sewers. 

The  Trustees  of  Elsinore,  Calif.,  will  issue 
bonds  to  the  amount  of  $20,000  for  the  con- 
struction of  a  sewerage  system,  recently 
passed  favorably  on  by  the  citizens. 

The  City  Council  of  San  Diego,  Calif.,  has 
voted  Supt.  of  Sewers  A.  E.  Dodson  the  sum 
of  $25,000  for  the  construction  of  sewers. 
This  amount  will  be  available  after  Jan.  1. 

Florida. 

•J*Wicke  Bros.,  Pensacola,  Fla.,  have  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  that  city,  L.  E.  Thornton,  City  En- 
gineer, for  re-constructing  sanitary  sewer  in 
Belmont  St..  between  Alcaniz  and  Davis  Sts., 
on  Brainard  St..  between  Palafox  and  Guine- 
marde  Sts.,  and  on  Garden  St.,  between  Man- 
ressa  and  Alciz  Sts.,  at  $632.  Bids  were 
opened  Dec.  16. 

Georgia. 

Plans  have  been  prepared  by  the  J.  B.  Mc- 
Crary  Co.,  of  .Atlanta,  Ga.,  for  the  installa- 
tion of  about  four  miles  of  new  sewers  in 
Ocilla,  Ga.,  at  an  estimated  cost  of  $14,000. 
The  work  includes  a  septic  tank.  Contracts 
will  be  let  in  the  near  future.  Philip  New- 
burn  is  mayor. 

Illinois. 

The  city  of  Byron,  111.  (population  932), 
will  issue  bonds  to  the  amount  of  $11,000,  re- 
cently voted,  for  the  construction  of  sewers 
and  for  making  additions  to  the  water  mains. 

The  Board  of  Local  Improvements  of  Dix- 
on, 111.,  rejected  all  bids  received  recently  for 
the  construction  of  a  sewer  on  Galena  Ave., 
from  the  present  manhole  on  Seventh  St.  to 
the  middle  line  of  10th  St.,  and  thence  west 
a  distance  of  2-35  ft.  .\  new  estimate  will  be 
made. 

®The  Board  of  Local  Improvements  of 
Peoria,  111.,  has  awarded  the  contract  for  a 
tile    surface    drainage    sewer    to    empty    into 


Dry  Run  in  Bradley  Park,  to  D.  A.  Meyers,  pumping  plant  and  sewer  extension  to  the 
at  $1,062.                                                                      "ver. 

Indiana.  Louisiana. 

,  _.  ,        ...  ,  .      ,        ,.,  ,1  T-,  ©Following  bids  were  received  Nov.   19,  by 

^Bids  will  be  received  until  11  a.  m.,  Dec.  Sewerage  and  Water  Board,  New  Or- 
28,  by  Board  of  Vigo  County  Commissioners,  ^  ^  p^  g^  Shields,  Secy.,  for  Contract 
Terre  Haute,  Ind.  for  the  construction  of  a  ^gj-,  .  g^.^^^  g^  ,;^gj  ^^^^  covered  canal 
pipe  sevver,  catch   basin  and  outlet  bulkhead,      g^j  'siphon     under     Carondelet     Navigation 

on  the  Prairieton  Road  in  Garden  Town  near  ^anal.  In  the  table  shown  below  (1)  stands 
the  center  of  Section  5  Township  11,  Nordi  ^^^  ^.^  ^^  Mitchell.  Borne  Co.,  Ltd.,  323  Sara- 
of  Range  9  West,  near  the  intersection  of  the  ^  ^^^^  Orleans  (awarded  contract), 
river    road   and   the    Prairieton    Road,   to   be      ^^^   ^..^^  Jefferson  Construction  Co.,  204  Per- 

rin  Bd.,  New  Orleans;  contract  awarded  Dec 

12: 

Items  and   Approximate  Quantities — For  Siphon—  (1)                  (2) 

Excavation,   including  back-fllling,  gradine,  etc.,   4,500  cu.  yds $  1-50             »  1.86 

Brickworlv,  10  cu.  vds 15.00               12.00 

Concrete   1:2:4   in    place,    S50   cu.    yds 12.50               16.00 

Surfacing,  600  sq.  yds 0.50                 O.CO 

Steel  rods  placed  in  concrete,  90,000  lbs 0.035               0.03% 

Cast  iron,  10,000  lbs 0.0275             0.03 

Yellow  pine  piling,  driven,  16.000  lin.   ft 0.41                 0.50 

Yellow  pine  lumber,  in  place  as  decking  and  capping,  23,000  ft.  B.  M 60.00              45.00 

Sheet  piling,  driven,  140,000  ft.  B.  M 68.00             134.00 

Lumber  used  as  rangers  and  braces,  45,000  ft.  B.  M 60.00               50.00 

For  Canals — 

Excavation,  including  back-fllling,  grading,  etc.,  116,900  cu.  yds 0.88                1.05 

Overhaul  per  .SOO  ft.  in  excess  of  500  ft..  364,000  cu.  yds 0.045                 .07 

Brick  work,  900  cu.  yds 9.00              11.00 

Concrete  1:2:4  in  place,  S.4S0  cu.  yds 5.94                 7.20 

Concrete  1:^:6  in  place.  15,550  cu.   yds 5.31             .   6.70 

Surfacing,   19.400  sc|.   yds 0.34                 0.45 

Steel  rods  placed  in  concrete,  2,179,000  lbs 0.0235             0.03 

Cast  iron,  313,000  lbs 0.0185            0.026 

Yellow  pine  piling,  driven,  2S1.750  lin.  ft 0.34                 0.30 

Yellow  pine  lumber  placed  in  bridges.  15,000  ft.  B.  M 38.00              45.00 

Peckv  cypress  planking,  194.000  ft.  B.  M 15.00              20.00 

36-in.  vitrified  clay  pipe  in  place,  600  lin.  ft 3.80                 4.50 

30-in.  vitrified  clay  pipe  in  place,  500  lin.  ft 2.64                3.30 

27-in.  vitrified  clay  pipe  in  place.  300  lin.  ft 2.17                 2.60 

24-in.  vitrified  clay  pipe  In  place,  1,900  lin.  ft 1.29                 1.60 

21-in.  vitrified  clay  pipe  in  place.  1,300  lin.  ft 0.97                 1.20 

IS-in.  vitrified  clay  pipe  in  place,  l,r.r,0  lin.  ft 0.65                 0.90 

15-in.  vitrified  clay  pipe  in  place.  1.2rjO  lin.  ft 0.42                0.75 

12-in.  vitrified  clay  pine  in  place.  900  lin.  ft 0.29                 0.55 

lO-in.  vitrified  clav  pipe  in  place,  15.SO0  lin.  ft 0.22                 0.35 

S-in.  vitrified  clav  pipe  in  place.  200  lin.  ft 0.17                 0.25 

6-in.  vitrified  clay  pipe  in  place,  27.000  lin.  ft 0.11                 0.17 

Sand  and  cinders,  in  place,  250  cu.  yds 1.40                 2.00 

Stone  curbing,  reset  and  relined,  200  lin.  ft 0.10                 0.25 

Stone  curbing,  removed.  100  sq.  ft 0.05                 0.25 

Cypress  curbing,  in  place,  15,000  ft.  B.  M 36.00               30.00 

Vitrified  brick  pavement,  taken  up  and  relaid,  900  sq.  yds 0.82                 2.50 

Belgian  block  pavement,  taken  up  and  relaid,  100  sq.  yds 0.82                 1.00 

Flagging  pavement,  taken  up  and  relaid,  100  sq.  yds 0.30                1.00 

Asphalt  pavement,  taken  up  and  relaid,  1,950  sq.  yds 3.00                 3.00 

Schillinger  pavement,  taken  up  and  relaid,  350  sq.  yds 0.75                1.25 

Brick  pavement  on  sidewalks,  taken  up  and  relaid,  600  sq.  yds 0.25                 0.70 

Gravel  pavement,  taken  up  and  relaid,  2,000  sq.  yds 0.20                 0.50 

Square  block  pavement,  taken  up  and  relaid,  100  sq.  yds 0.60                0.76 

Cobble  stone  pavement,  taken  up  and  relaid,  100  sq.  yds 0.45                0.75 

Hard  filling,  in  place,  4,250  cu.  yds 1.75                 2.50 

Totals   $497,049         $594,823 


built  from  said  Prairieton  Road  to  the  Wa- 
bash River.  Notice  is  given  that  the  plans 
and  specifications  as  prepared  by  the  County 
Engineer  of  Vigo  County,  Indiana,  are  now 
on  file  in  the  office  of  Nathan  G.  Wallace  of 
Vigo  County,  Indiana. 

Asst.  City  Engineer  James  Klee  of  Evans- 
ville,  Ind.,  is  preparing  plans  and  specifica- 
tions for  the  construction  of  the  Oregon  St. 
sewer. 

Iowa. 

The  engineering  department  of  Davenport, 
la.,  is  completing  the  preparation  of  estimates 
for  the  proposed  lateral  sewer  system  to  be 
constructed  in  the  west  end  of  the  city  next 
spring. 

The  City  Council  of  Clinton,  la.,  rejected 
all  bids  received  recently  for  the  construction 
of  sewers  in  District  No.  9.  Thos.  Carey  & 
Sons  of  Clinton  submitted  the  lowest  bid, 
$20,756.  New  bids  were  received  by  the  City 
Clerk  on  Dec.  23. 

Plans  and  specifications  have  been  prepared 
for  the  construction  of  a  sanitary  sewer  of 
15-in.  tile  pipe  from  the  outlet  to  DeWitt  St., 
in  Dyersville,  la.  W.  C.  Loosbrook  is  City 
Clerk. 

Kansas. 

City  Engineer  G.  L.  McLane  of  Hutchin- 
son, Kans.,  has  been  instructed  by  the  City 
Commission  to  prepare  a  detailed  plan  for  the 


Citizens  of  Shreveport,  La.,  are  agitating 
the  construction  of  additional  sewers  and  the 
making  of  extensions  to  the   present   sewers. 

Bids  will  be  received  until  noon,  Feb.  18,  by 
Board  of  Sewerage  and  Water,  F.  S.  Shields. 
Secy.,  508  City  Hall  Annex,  New  Orleans. 
La.,  for  work  to  be  e.xecuted  under  Contracts 
"49-D"  and  ".52-D,"  respectively,  transmission 
line  and  pow«r  cables  for  drainage  system 
Specifications  will  be  furnished  on  application 
at  the  office  of  the  Board.  Plans  will  be 
ready  for  distribution  after  January  1st,  1913. 
and  will  be  furnished  on  deposit  of  S15,  to 
be  refunded  on  return  of  plans.  Certified 
check  to  accompany  bid  and  surety  company 
bond  will  be  required  as  specified  in  specifi- 
cations. Approximate  quantities  of  each  con- 
tract :  "449-D" — 230  square  cvpress  poles,  72,- 
000  ft.  350,000  C.  M.  insulated  conductor,  75,- 
000  ft.  No.  4/10  insulated  conductor ;  "o2-D"— 
21,000  ft.  lead  covered  or  armored  cable. 

©Following  bids  were  received  on  Nov._  19 
by  the  Sewerage  and  Water  Board  of  New 
Orleans,  La.,  F.  S.  Shields,  Secy.,  for  Con- 
tract 48-D,  including  the  excavation  of  open 
drainage  canals  LTpper  Protection,  Claibourne, 
Florida  Walk,  Marigny  Ave.,  and  Broad  St. 
In  the  table  shown  below  (1)  stands  for  bid 
of  Etta  Contracting  Co.,  826  Perdido  St.,  New- 
Orleans  (awarded  contract),  (2)  Southern 
Dredging  Co.,  Mobile,  Ala.,  (3)  Hampton 
Reynolds,  7823  Birch   St.,   New   Orleans,    (4) 


•I"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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General  Contracting  Co.,  1023  Hibernia  Bank 

Bldg    New  Orleans,   (5)  John  Riess,  9i).3  Hi-  . 

bernia  Bank  Bldg.,  New  Orleans,  and  (6)  W.  A".?'"f^'' 

J.   Comerford,    120    N.    Peters    St.,    New   Or-  o*  Works, 

leans;  contract  awarded  Dec.  12: 

Items  ana  Approximate  Quantities—  (1)  (2) 

Rxcavation,  delivered  not  over  125  ft.  (Upper 

Protection  and  Claiborne  St.  Canals),  57,000 

cu.  yds ............    %  *.ZVA     J  0.32 

Excavation,  delivered  not  over  12.'.  ft.  (Florida 

Walk  and  Marigny  Ave.  Canals),  63,000  cu.  ■ 

yds      0.34%         O.ii 

Excavation,  delivered  not  over  125  ft.  (Broad 

St.  Canal),  SO.tiOO  cu.  yds 0.34>,4        0.62 

Overhaul    per   100    ft.    in    excess    of   125    ft., 

292,000   cv.   yds........ 0.02  0.10 

Re-handli)"g    excavated    material,    3.000    cu. 

vds  U.-o  U..)U 

Round  yellow  pine  piling  driven.  20.000  lin.  ft.        0.25  0.20 

Creoso>«i3    round    vellow    pine    piling    driven, 

4  30*  lin.    ft 0.45  0.  IS 

Yel'iiw  pine  capping  in  place.  40,000  ft.  B.  M.      60.00  0.46 

Dr<!ssed  cypress  planking  in   place,  92,000  ft. 

B.    M 27.00  0.32 

Oreosoted    yellow     pine    planking,     culverts, 

etc..  268,000  ft.  B.  M 60.00  0.5b 

Creosoted     yellow     pine     lumber     placed     in 

bridges,   88,000  ft.  B.  M 64.00  0.55 

Cast  iron  in  place,  2,200  lbs 0.04  0.03 

Totals     f  91,959     $100,374 


New  Jersey. 

Edward  S.  Rankin  of  the  Board 
Newark,  N.  J.,  has  estimated  the 

(3)      (4)      (5)      (6) 
i   0.40    i   0.48    i   0.4i    t  0.60 


0.40 

0.48 

0.45 

*.60 

0.40 

0.49 

O.Bl 

0.60 

0.03 

0.04 

0.06% 

0.02 

O.30 
0.2;. 

0.60 
0.39 

0.40 
0.17% 

0.30 
0.25 

0.50 
40.00 

0.54 
40.00 

0.34 
53.00 

0.40 
60.00 

40.00 

38.00 

28.00 

40.00 

60.00 

52.00 

56.00 

60.00 

60.00 
0.03 

52.00 
0.04 

60.00 
0.03 

70.00 
0.02 

$103,516  $119,598  $119,029  $131,824 


Maryland. 

At  a  recent  meeting  of  the  Neighborhood 
Improvement  Association  of  Catonsville,  Md., 
Robert  B.  Morse,  Sanitary  Engineer  of  the 
State  .Board  of  Health,  presented  plans  for  a 
sewerage  system  for  (iatonsville.  The  plans 
provide  for  a  system  divided  into  four  sec- 
tions.   The  estimated  cost  is  $105,000. 

Massachusetts. 

©Frank  Gammino,  233  Federal  St..  Provi- 
dence, R.  I.,  has  been  awarded  the  contract 
by  the  citv  of  New  Bedford,  Mass.,  W.  F. 
Williams,  Engr.,  for  the  construction  of  the 
concrete  substructure  of  Sewage  Screen  Sta- 
tion and  Connecting  Concrete  Sewer  of  the 
Intercepting  Sewer  System,  at  $41,411.  The 
work  includes  the  following;  39,000  cu.  yds. 
of  earth  excavation ;  250  cu.  yds.  of  rock  ex- 
cavation;  2,100  cu.  yds.  of  concrete  masonry 
in  screen  house ;  1,142  cu.  yds.  of  concrete  ma- 
sonry in  sewer,  manholes  and  overflow  ;  129,000 
lbs  of  steel  reinforcing  in  sewer  and  screen 
house;  12,000  lbs.  of  steel  beams,  angles,  chan- 
nels and  Z-bars;  40,000  ft.  of  lumber  left  in 
place;  375  cu.  yds.  of  rubble  masonry  in  sea- 
wall, and  1,300  sq.  ft.  of  brick  lining  in  boiler 
room.    Bids  were  opened  Dec.  18. 

Michigan. 

The  City  Council  of  Battle  Creek,  Mich., 
plans  to  construct  a  sewer  at  the  Angell  St. 
bridge,  running  up  to  Main  St.,  and  then 
across  to  Turner  St.,  continuing  as  far  as 
Van  Buren  St.  The  sewer  would  be  built 
of  concrete  and  would  cost  about  $3,700. 
Minnesota. 

The  city  of  Minneapolis,  Minn.,  will  ask  the 
next  legislature  for  permission  to  issue  bonds 
in  the  sum  of  $500,000  for  the  construction  of 
trunk  line  sewers.  Dan  C.  Brown  is  Con- 
troller. 

Mississippi. 

Plans  have  been  filed  with  the  city  of  Lau- 
rel, Miss.,  by  Engineer  Charles  P.  Chase  of 
the  Iowa  Engineering  Co.,  Ointon,  la.,  for  six 
miles  of  extensions  to  the  sanitary  sewer  sys- 
tem. 

Missouri. 

^Bids  will  be  received  until  noon.  Jan.  7, 
tiy  Board  of  Public  Improvements,  St.  I.X3uis, 
Mo.,  for  the  construction  of  Rocky  Branc'i 
Joint  District  Sewer  in  Rocky  Branch  Joint 
Sewer  District.  Specifications  may  be  ob- 
tained at  the  office  of  the  Board  or  Sewer 
Commissioner. 

Nebraska. 

®A.  F.  Hanson,  52  N.  20th  St.,  Omaha, 
Nebr.,  has  been  awarded  the  contract  by  that 
city,  George  W.  Craig,  City  Engineer,  for 
the  construction  of  sewers  in  Sewer  District 
No.  466  at  $921.     Bids  were  opened  Dec.   11 


cost  of  installing  a  complete  sanitary  sewer 
system  in  Belleville  at  $308,111.  The  report 
submitted  to  the  Town  Council  of  Belleville 
states  that  the  cost  of  sewering  the  Silver 
Lake  section  and  the  territory  east  of  New  St. 
and  Union  Ave.,  from  Second  River  to  Grey- 
lock  Ave.,  work  on  which  it  is  proposed  to 
start  in  the  spring,  would  be  $153,005.  Frank 
T.   Shepard  is  Town  Engineer. 

The  governing  bodies  of  North  Plainfield 
and  Dunellen.  N.  J.,  are  preparing  to  hold 
special  elections  cither  in  January  or  Febru- 
ary, to  secure  the  consent  of  the  citizens  to 
join  with  Plainfield  in  building  a  trunk  line 
sewer,  with  beds  on  the  Darling  farm,  in 
Piscataway    Township. 

The  citizens  of  Secaucus,  N.  J.,  have  taken 
steps  to  secure  a  drainage  and  sewerage  sys- 
tem for  the  Clarendon  section  of  that  bor- 
ough. A  special  election  will  be  held  Dec.  31 
for  the  purpose  of  voting  on  the  proposition. 

Consulting  Engineers  Hering  S:  Gregory. 
New  York  City,  will  have  plans  ready  about 
June  for  the  installation  of  a  sewage  disposal 
plant  in  Trenton,  N.  J.,  at  an  estimated  cost 
of  $450,000.  Contracts  will  probably  be  let 
next  summer.  A.  C.  Gregory  is  City  Engi- 
neer of  Sewers  and  Water. 

New  York. 

®The  Municipal  Board  of  Newark,  N.  Y.. 
has  re-let  the  contract  for  the  completion  of 
five-sixths  of  the  original  contract  for  the 
installation  of  a  sewer  system  to  Frank 
George  of  Schenectady,  N.  Y.,  at  $79,697. 
Other  bidders  were:  Henry  Spinach  Con- 
struction Co,,  Waterburv,  Conn.,  $111,756; 
Pratt  &  Reed.   Massena,   N.  Y.,  $105,493. 

Comptroller  Edward  S.  Osborne  of  Roches- 
ter, N.  Y.,  has  awarded  the  $.300,000  bond 
issue  for  the  installation  of  a  sewage  dis- 
posal plant  to  Luther  Robbins  of  that  city. 
Consulting  Engineer  Kmil  Kuichling  of  New 
York  City.  Sewage  Disposal  Assistant  City 
Engineer  C.  Arthur  Poole,  and  General  As- 
sistant City  Engineer  John  F.  Skinner  le- 
cently  discussed  the  details  of  the  construc- 
tion of  the  Emscn  or  Imhof  sedimentation 
tanks  to  be  built  in  connection  with  the  sew- 
age disposal  system.  Bids  for  this  work  will 
soon  be  asked. 

®The  Board  of  Contract  &  Supply  of  Syra- 
cuse, N.  Y.,  has  awarded  the  contract  for 
building  the  Bellevuc  Ave.  sewer  system  to 
James  Swift  at  $19,891. 

At  a  recent  meeting  of  the  Oyster  Bay 
Citizens'  League.  Oyster  Bay,  L  I.,  a  com- 
mittee was  appointed  to  take  up  the  matter 
of  a  sewer  district  for  Oyster  Bay. 

North   Carolina. 

•J.Bids  will  be  received  at  once  by  the  City 
of  Winston,  N.  C,  for  furnishing  all  ma- 
terial and  constructing  approximately  throe 
miles    of    vitrified    cl.iy    s.inilary    interceptor. 
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sizes  from  12  in.  to  24  in.,  and  all  appurten- 
ances, for  the  City  of  Winston.  X.  C.  Re- 
quests for  detailed  plan-  ' 
should  be  addressed  to  ■ 
companied  by  a  check  for  ,. 
of  preparation.  This  will  not 
Bids  should  be  accompanied  b; 
check  in  the  sum  of  $-)(m)  as  a 
a  contract  will  be  entered  u; 
days  after  its  award.  A  bond  '.i 
a  satisfactory  surety  company 
quired  of  the  successful  bidder, 
is   Mayor. 

4«Bids  will  be  received  '""■' 
by  the  Councilman  of   \\ 
Wilmington,    N.    C,    for 
and  labor  in  connection  w 
consisting  of  about  3C  mi 
Crete  and  cast  iron  sewers  ir 
in    diameter,    complete,    with 
Plans  and  specifications  m-      ' 
blank  forms  procured  at  ti 
Engineer,  Wilmington,  an 
for    additional    information     should     be 
dressed.     A  set  of  prints  consie*irc  "f 
and   details   may   be   procured 
bidders  by  addressing  direct  F 
Engineer,   at   a   net    cost 
Each  proposal  must  be  a^ 
tified  check  in  the  sum  o:     '.  ,.     ........ 

of  good  faith  upon  the  part  of  the  bidder. 

The  Mount  Olive  Sewerage  i~'  f  ^fr>llnt 
Olive.    N.    C,   has   been   incor;  i    a 

capital    stock   of   $25,000.      Tb.  ,t   r- 

are  N.  N.  Royall,  W.  S.  Steele  and  others. 

Ohio. 

•J'Bids  will  be  received  until  noon,  Jan.  6. 
by  E.  T.  Purvis,  Village  Clerk.  Bremen,  C 
it  is  reported,  for  the  construction  of  sewers 
in  Storm  Water  Sewer  District  No.  2.  Plans 
are  on  file  with  the  Clerk. 

©Frank  Worstall  submitted  the  lowest  bid 
to  the  County  Commissioners.  Zancsville,  0.. 
for  the  construction  of  a  sanitary  sewer  to 
be  placed  from  the  .-Xvondale  Children's  home 
on  Moxahala  Creek,  a  distance  of  about  2.400 
ft.  The  bid  was  $2,690.  County  Engineer  W. 
V.  Hollingsworth  estimated  the  cost  at  $3,117 

©Gallagher  &  Erin  of  Youngstown,  C,  have 
been  awarded  the  contract  by  the  city  of  New- 
castle, Pa.,  for  constructing  the  Moravia  St 
storm  sewer  for  $2,840. 

The  Engineering  Department  of  Cincinnati. 
O..  has  placed  special  engineers  at  work  to 
make  the  plans  for  the  Mill  Creek  sew-r 
The  plans  are  to  provide  for  a  disposal  i 
at  the  mouth  of  Mill  Creek  or  in  the  i 
River  intercepting  sewer.  Henry  M.  Waile  is 
City  Engineer. 

Following  low   bids   were   received   by   the 
Board  of  Control  of  Canton,  O  .  for  the  con- 
struction of   sanitary  sewers  ii 
streets :    Brant  .■Xve. — Jones  & 

Prescott   .Ave. — John   Skecles,  Ji. i.:,.ni. 

.•\ve.,  Erie  St.  and  Bav  St. —  lohn  Skeeles. 
$1,091;  Bank  St.— John 'Skecles.  $000;  West 
Third  and  Ralph  Sis. — George  W.  Luke. 
$1,776:  Georgetown  Road,  Taft  St.  and  Otto 
St.— John  Skecles,  $725;  Winfield  .\ve.— 
George  W.  Luke,  $1,117. 

Oklahoma. 

•J«Bids  will  be  reccivcil  until  6  p  m..  Dec 
26,  by  Byrle  Beach,  City  Clerk,  Alius.  Okla., 
for  the  construction  of  a  system  of  sanitar>- 
sewers  in  sewer  district  No.  4  in  the  cit)'  of 
.Mtus.  A  certified  check  for  10  per  cent  of 
the  amount  bid  must  be  tiled  with  each  bid. 

Pennsylvania. 

•J-Bids  will  !«•  r'-     ■  ■■'  '  "    ' T,-,- 

7,  by  W    J.    Pll 

mittcc.    New    Kt 

struction   of   s.inilary  sewers   i-  ^: 

Victoria  .Ave.,  Taylor  .-Vvc .  \\'  ^ 

and    Proctor    .Mle.v.      The 

Kensington   reserves   the    ■ 

and  all  bids.     Pi  '  ' 

company  their  p: 

in   the  sum  of  $-'  .   ..    ■   .™;  .i.s 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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may  be  seen  at  store  of  W.  J.  Pflough,  New 
Kensington,  Pa.,  or  office  of  Borough  En- 
gineer O.  B.  Higley,  424  Fourth  Ave.,  Pitts- 
burgh, Pa. 

®F.  G.  Diefendorf  of  Erie,  Pa.,  has  been 
awarded  the  contracts  by  the  City  Council  of 
that  city  for  the  construction  of  0-in.  sanitary 
sewers  in  portions  of  28th  St.,  Pennsylvania 
Ave.,  and  Brandes  St.,  as  follows :  28th  St.— 
$1.10  for  pipe,  $1.40  for  9x6  T's,  and  $30  for 
manholes ;  Pennsylvania  Ave. — same  as  28th 
St.;  Brandes  St.— $1.18  for  pipe,  $1.50  for 
9x6  T's.  and  $40  for  manholes. 

The  Engineering  Department  of  Altoona, 
Pa.,  has  run  an  alternative  line  from  the  out- 
fall of  the  city's  sewer  system  for  the  north- 
eastern half  of  the  city  near  the  gas  plant,  to 
the  site  of  the  proposed  disposal  plant,  that 
will  be  located  east  of  the  city.  This  line  will 
probably  be  followed  in  the  extension  of  the 
system  to  the  filtration  plant.  Frans  Engstrom 
is  City  Engineer. 

Engineer  F.  H.  Shaw  of  Lancaster,  Pa., 
has  prepared  plans  for  the  installation  of  a 
sewerage  system  and  disposal  plant  for  Eliza- 
bethtown,  Pa.,  at  an  estimated  cost  of  $40.- 
000  and  $20,000  respectively.  The  work  will 
include  6-in.  to  15-in.  sewers,  manholes,  flush 
tanks,  sewage  pump  station,  Imhoff  tanks, 
sprinkling  filters.  Contracts  will  be  let  in  the 
spring.  H.  B.  Horst,  President  of  Council, 
is  official  in  charge. 

Tennessee. 

The  officials  of  the  town  of  Park  City, 
Tenn.  (population,  5,126),  will  petition  the 
next  general  assembly  to  pass  an  act  enabling 
the  town  to  float  a  bond  issue  of  $20,000  for 
municipal  improvements,  including  a  trunk- 
line  sewer. 

Texas. 

•{•Bids  will  be  received  until  noon,  Jan.  13, 
by  Dan  C.  Smith,  City  Secretary,  Houston, 
Texas,  for  the  furnishing  of  all  material  and 


the  performing  of  all  labor  for  the  construc- 
tion of  the  Fourth  Ward  storm  sewers.  The 
work  will  approximately  consist  of  3,400  ft. 
of  66-in.  sewer,  900  ft.  of  8-ft.  sewer,  5,550  ft. 
of  9-ft.  sewer,  1,550  ft.  of  10-ft.  sewer,  46 
manholes,  160  catch  basins,  4,200  lin.  ft.  of 
catch  basin  connections.  Plans  and  specifica- 
tions can  be  obtained  on  application  at  the 
office  of  F.  L.  Dormant,  City  Engineer,  City 
Hall,  Houston,  Texas.  Each  bid  must  be  ac- 
companied by  a  certified  check  for  $13,750  on 
any  bank  in  Houston,  Texas,  payable  to  the 
order  of  H.  B.  Rice,  Mayor. 

An  election  will  be  held  in  Austin.  Tex., 
on  Jan.  15,  for  the  purpose  of  voting  on  the 
proposition  of  purchasing  the  existing  sewer 
svstem,  owned  by  the  Austin  Sewerage  Co. 
The  price  set  by  the  owners  is  $100,000. 

The  citizens  of  Polytechnic,  Tex.,  on  Dec. 
17,  voted  bonds  to  the  amount  of  $15,000  for 
the  completion  of  the  sewer  system. 

Washington. 

The  finance  committee  of  the  City  Council, 
Seattle,  Wash.,  has  recommended  the  passage 
of  a  bill  authorizing  the  Board  of  Public 
Works  to  expend  $60,000  from  the  sewer  ex- 
tension fund  to  aid  in  the  construction  of  the 
siphon  tunnel  under  the  Lake  Washington 
Canal   at    Third   Ave.,   West. 

West  Virginia. 

A  bill  will  be  presented  in  the  next  legis- 
lature of  West  Virginia  by  Senator  Silver 
asking  for  legislation  for  the  city  of  Martins- 
burg,  W.  Va.,  for  the  installation  of  a  com- 
plete sewerage  system,  including  a  disposal 
plant.  Engineer  C.  W.  Hendricks  has  es- 
timated the  cost  at  $218,000.  H.  H.  Hess  is 
City  Engineer. 

Wisconsin. 

The  Common  Council  of  Lake  Geneva, 
Wis.,  has  employed  an  engineer  to  make  the 


necessary  surveys  and   plans   for  tlie  installa- 
tion of  sewers. 

Wyoming. 

The  Town   Council  of  Cody,  Wyo.,  har  in- 
structed City  Engineer  Kimball  to  investigate 
installing    a    sewerage    disposal 


the    cost 
farm. 


of 


Canada. 


•{•Bids  will  be  received  until  G  p.  m.,  Jan.  18, 
by  City  Commissioners,  Edmonton,  Alta.,  for 
the    construction    in    tunnel    of   sewers    under 

contracts  as   follows :     Contract   No    3 4  050 

lin  ft.  8-ft.  dia.  sewer,  2,200  lin.  fi'6-ft.  dia. 
sewer,  1,950  lin.  ft.  4- ft.  dia.  sewer,  and  acces- 
sories. Contract  No.  4 — 6,300  lin.  ft.  --ft.  dia. 
sewer  and  accessories.  Contract  No  5- -1,200 
lin.  ft.  6-ft.  dia.  sewer,  4,650  lin.  ft.  5-ft.  dia. 
sewer,  1,620  lin.  ft.  4-ft.  C-in.  dia.  sewer  hnd 
accessories  Contract  No.  6 — 1,400  lin.  ft.  6-tv 
dia.  sewer,  2,050  lin.  ft.  5-ft.  dia.  sewer,  3,750 
lin.  ft.  4-ft.  6-in.  dia.  sewer,  3.400  lin.  ft.  4-ft. 
dia.  sewer,  and  accessories.  Contract  No.  7 — 
4,050  lin.  ft.  4-ft.  dia.  sewer,  3,500  lin.  ft. 
5-ft.  dia.  sewer,  and  accessories.  Contract 
No.  8—4,700  lin.  ft.  6-ft.  dia.  sewer,  4,7^0  lin. 
ft.  5-ft.  dia.  sewer,  2,450  lin  ft.  4-ft.  dia.  sewer, 
and  accessories  Each  tender  must  be  accom- 
panied by  an  accepted  cheque,  payable  at  par 
Edmonton,  drawn  in  favor  of  the  City  of  Ed- 
monton to  the  amount  of  One  (1%)  per  cent 
of  the  tender  submitted  as  a  guarantee  that, 
should  the  work  be  awarded,  the  bidder  is 
able  and  willing  to  enter  into  and  carry  out 
the  contract.  Each  bidder  may  tender  on  one 
or  more  of  all  of  the  contracts. 

Consulting  Engineers  Chipman  &  Powers. 
Toronto,  Ont.,  have  submitted  a  report  to  the 
municipality  of  London,  Ont.,  on  the  proposed 
storm  sewer  system.  The  rate  payers  will 
be  asked  to  vote  on  the  issuance  of  debentures 
to  install  the  system.  Geo.  W.  Wright  is  City 
Engineer. 


BUILDINGS,  DOCKS.  DREDGING,  SUPPLIES,  ETC. 


Arkansas. 

4«Bids  will  be  received  until  noon,  Jan.  8,  by 
County  Judge,  Searcy,  Ark.,  for  the  remodel- 
ing of  the  court  house.  A  certified  check  for 
$2,000,  payable  to  the  Commissioner  of  Pub- 
lic Buildings  for  White  County,  Eugene 
Cypert,  must  be  filed  with  each  bid.  The  work 
calls  for  the  construction  of  two  fireproof, 
three-story  pavilions,  covering  an  area  of  about 
2,660  sq.  ft.  each.  A  basement  will  be  built 
and  modern  steam  heating  facilities  installed 
throughout  the  entire  building.  Extensive 
changes  in  the  present  building  as  well  as  re- 
pairs of  the  original  structure  are  included, 
together  with  the  improvement  of  the  yards, 
building  of  concrete  walks,  new  fencing,  etc. 
Complete  drawings  and  specifications  are  on 
file  in  the  office  of  the  countv  judge;  also  at 
the  office  of  Frank  W.  Gibb  &  Co..  Little  Rock. 

California. 

^Bids  will  be  received  until  Jan.  10  by 
Board  of  Trustees,  Huntington  Beach,  Calif., 
for  the  construction  of  a  new  pier  for  which 
specifications  have  been  prepared  by  the  Ray- 
mond Concrete  Pile  Co.  The  cost  of  the  pier 
is  estimated  at  $75,000. 

®Board  of  Public  Works  of  Los  Angeles, 
has  awarded  the  contract  for  creosoted  piling 
for  the  670-ft.  wharf  at  Wilmington  to  the 
St.  Helens  Creosoted  Piling  Co.  at  $21,293. 

The  Western  Meat  Co.,  owning  3,000  acres 
of  land  on  San  Francisco  Bay,  14  miles  from 
San  Francisco,  is  considering  the  establish- 
ment of  a  deep  water  harbor  there.  The  tenta- 
tive plans  are  understood  to  call  either  for 
building  a  pier  from  the  shore  to  deeper 
water  or   for  the  construction   of  canals   and 


slips  into  the  land.  An  expenditure  of  about 
$1,000,000  is  proposed.  Thomas  E.  Wilson, 
Vice-President  of  Morris  &  Co.,  209  S.  La 
Salle  St.,  Chicago,  111.,  is  interested. 

City  Council  of  Hermosa  Beach,  Cal.,  is  re- 
ported to  have  asked  bids  for  the  construction 
of  a  $55,000,  municipal   pleasure   pier. 

E.  W.  Campbell,  Woodland,  attorney  for 
the  Vallejo  &  Northern  R.  R..  has  filed  with 
the  board  of  supervisors  of  Yolo  County  an 
application  for  a  franchise  to  build  a  wharf 
on  the  Sacramento  River  on  the  land  known 
as  the  Reed  orchard.  Hearing  on  the  appli- 
cation will  be  held  Jan.  7.  , 

Colorado. 

^Bids  will  be  received  until  10  a.  m..  Jan. 
21,  by  Trustees  of  the  Myron  Stratton  Home, 
117  East  Pikes  Peak  Ave.,  Colorado  Springs, 
Colo.,  for  the  complete  construction  of  two 
dormitories,  a  superintendent's  residence,  and 
ten  cottages  according  to  plans  and  specifica- 
tions therefor  which  may  be  examined  at  No. 
200  Mining  Exchange  Bldg.  Colorado  Springs, 
on  and  after  Jan.  6,  1913.  Proposals  will  also 
be  received  for  the  construction  upon  a  cost 
and  percentage  basis  with  a  guaranteed  max- 
imum. All  proposals  must  be  upon  forms 
furnished  by  the  trustees.  A  sufficient  bond 
will  be  required  of  the  successful  bidder.  A 
certified  check  for  $500,  payable  to  The  Myron 
Stratton  Home  must  accompany  each  bid  as  a 
guarantee  of  good  faith.  Wm.  Lloyd  is  Secre- 
tary. 

District  of  Columbia. 

4*Bids  will  be  received  until  noon,  Jan.  21, 
by  Maj.  W.  J.  Barden,  W^ashington  Barracks, 


Washington,  D.   C,   for  63  chest  wagons,   11 
tool  wagons  and  40  pontoon  wagons. 

^Bids  will  be  received  until  2  p.  m.,  Dec. 
31,  by  Secretary.  U.  S.  Department  of  Agri- 
culture, Washington,  D.  C,  f  )r  furnishing  at 
power  house  of  the  department  an  electric 
generator  and  bed  plate. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
Jan.  10,  by  Maj.  F.  C.  Hoggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C  for  furnishing  under  canal 
circular  751 :  Steel,  iron,  splice  bars,  track 
frogs,  switch  stands,  chain,  steel  cable,  stove 
pipe,  steel  wire,  plate  washers,  nails,  nuts, 
tacks,  sheet  zinc,  bronze  bars,  claw  bars, 
wrenches,  track  gauges,  levels,  shovels,  bits, 
chisels,  dies,  files,  trowels,  saws,  machetes, 
forges,  roofing  brushes,  paint  brushes,  file 
brushes,  steam  gauges,  water  gauges,  grease 
cups,  steam  whistles,  padlocks,  emery  cloth, 
steel  tapes,  tender  hose,  signal  flags,  bunting, 
mop  heads,  chalk  line,  asbestos  cement,  lime, 
calcium  carbide,  borax,  paraffin,  linseed  oil, 
neat's-foot  oil,  paints,  varnish,  muratic  acid, 
tie  plugs   and   piles. 

•J-Bids  will  be  received  until  10:30  a.  m., 
Jan.  30,  by  Maj.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D.  C,  for  materials  and  eqi-;ip- 
ment  for  the  Cristobal-Balboa  Transmission 
line,  including  steel  track  span  bridges,  cop- 
per wire,  insulators,  ground  plates  and  equip- 
ment for  substation. 

Georgia. 

^•Bids  will  be  received  until  noon,  Jan.  15. 
by  Constructing  Quartermaster,  Fort  Screven. 
Ga.,  for  dredging  in  vicinity  of  government 
wharf. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Hawaii. 

•J-Bids.  will  be  received  until  11  a.  m.,  Jan. 
25,  by  fl.  R-  Stanford.  Chief  of  Bureau  of 
Yards'&  Docks,  Navy  Department,  Washing- 
ton, t).  C,  for  three  steel  oil  storage  tanks  at 
the  naval  station,  Pearl  Harbor,  Hawaii.  The 
estimated  cost  of  the  work  is  $57,000. 

7  Idaho. 

4«Bids  will  be  received  until  4  p.  m.,  Jan. 
6,  by  W.  E.  Stoddard.  School  Clerk,  Gilford, 
Ida.,  for  the  construction  of  a  school  build- 
ing in  accordance  with  plans  prepared  by 
Architect  J/H.  Nave,  Lcwiston,  Ida.  .-V  cer- 
tified checX  for  $3,000  must  be  filed  with  each 
bid.        / 

/  Louisiana. 

^Bids  will  be  received  until  Jan.  8  by  the 
Bo^id  of  Port  Commissioners,  New  Orleans, 
L<i..  for  the  construction  of  the  new  Frisco 
wharf  from  Louisa  to  Lesseps  Sts..  estimated 
to  cost  about  $500,000. 

Maryland. 

®WilIiam  L.  Miller,  166  Devonshire  St., 
Boston.  Mass.,  has  been  awarded  the  contract 
at  $219,968,  for  the  construction  of  a  wharf 
at  the  foot  of  Broadway.  Baltimore,  for  that 
city.  The  wharf  will  be  500  ft.  long  and 
150  ft.  wide.  Bids  were  opened  in  October, 
but  the  award  of  the  contract  has  been  held 
up   until   recently. 

Massachusetts. 

^Bids  will  be  received  until  noon,  Dec.  26, 
by  Board  of  Harbor  and  Land  Commission- 
ers, Room  131,  State  House,  Boston,  Mass., 
for  the  removal  of  ledges  and  boulders  in 
Harbor  Cove,  Gloucester  Harbor.  Specifica- 
tions may  be  seen  at  the  office  of  the  Board. 
W.  F.  Williams  is  Chief  Engineer. 

Michigan. 

•{•Bids  will  be  received  until  noon,  Dec.  31, 
by  Lt.-Col.  Mason  M.  Patrick,  U.  S.  Engineer, 
337  Federal  Bldg.,  Detroit,  Mich.,  as  noted 
in  our  Dec.  4  issue,  for  excavating  a  lock  pit 
at  Sault  Ste.  Marie,  Mich.  The  work  to  be 
done  under  the  project  is  to  excavate  a  pit  for 
the  fourth  lock  at  St.  Marys  Falls  Canal 
which  will  require  the  removal  of  some  440,- 
000  cu.  yds.  of  material,  and  will  include  the 
channeling  of  rock  sides  and  the  extension  of 
cofferdams.  It  is  expected  that  the  funds  now 
available  will  be  insufficient  to  complete  the 
excavation,  and  the  work  to  be  done  will  be 
confined  to  such  an  amount  as  may  be  com- 
pleted with  the  present  funds ;  provided,  that 
at  the  option  of  the  United  States,  this 
amount  may  later  be  increased,  should  addi- 
tional funds  become  available  before  the  com- 
pletion of  the  work,  which  can  be  done  with 
the  funds  now  available.  The  work  is  located 
at  Sault  Ste.  Marie,  Mich.,  north  of  the  pres- 
ent navigation  canal.  The  total  area  within 
the  limits  of  the  excavation  is  about  2,200  ft. 
i  1  length  and  about  200  ft.  in  width,  and  the 
axis  of  the  pit  is  to  be  parallel  to  and  220  ft. 
north  of  the  axis  of  the  third  lock  now  build- 
ing. .\bout  $275,000  is  available  at  present 
for  the  work. 

Mississippi. 

The  Bond  Commission  of  Bay  St.  Louis. 
Miss.,  has  adopted  a  plan  for  a  sea  wall,  and 
bids  for  its  construction  will  he  asked  at  once. 
The  plan  calls  for  reinforced  concrete  piling 
t^  a  depth  of  9  ft.  Joseph  F.  Cazeneuve  is 
Qiairman  of  the  Bond  Commission,  Bay  St. 
Lo^s,  Miss. 

New  York. 

^•Bids  will  be  received  until  3  n.  m.,  Jan. 
8,  bv  Stke  Hospital  Commission,  Albany,  N. 
Y..  for  fee  construction,  heating,  plumbing 
and  electric  wiring  of  the  Nurses'  Home  at 
the  Manhattan  State  Hospital.  Wards  Island, 
X.  Y.  Drawings  and  specifications  may  be 
consulted  and  blank  forms  of  proposal  ob- 
taintd  at  the  Manhattan  State  Hospital, 
Ward'6  Island,  N.  Y..  at  the  office  of  the  State 


Hospital  Commission,  No.  1  Madison  .\vt.. 
New  York  City,  and  at  the  office  of  the  State 
Architect.  Complete  sets  of  plans  and  spec- 
ifications will  be  furnished  prospective  bid- 
ders upon  reasonable  notice  to,  and  in  the  dis- 
cretion of  the  State  Architect,  Herman  W. 
Hoefcr,  Capital,  .Mbany,  N.  Y. 

The  Board  of  r.stimate  of  New  York  City 
has  taken  favorable  action  for  the  proposed 
nnmicipal  dock  svstem,  the  cost  of  which  may 
approximate  $150,000,000.  Officials  of  the  city 
will  at  once  l)e:.;in  securing  options  for  the 
water  front  lands.  The  city,  under  the  plan, 
may  take  over  the  plants  of  the  Rush  Ter- 
minal Co.  and  the  New  York  Dock  Co.,  the 
estimated  value  of  which  is  $50,000,000.  Under 
the  terms  of  the  terminal  committee  report, 
which  the  board  adopted,  another  $50,000,000 
could  be  expended  in  building  docks  and  an 
electric  railway  along  the  water  front. 

North  Carolina. 

i|-Bids  will  be  received  until  noon,  Jan.  11, 
by  Maj.  H.  W.  Stickle,  U.  S.  Engineer,  Wil- 
mington, N.  C,  as  noted  in  our  Dec.  18  issue, 
for  dredging  in  Pamlico  and  Tar  River,  N.  C. 
The  proposed  work  consists  of  dredging  a 
channel  10  ft.  deep  at  mean  low  water,  and 
220  ft.  wide,  from  Pamlico  Sound  to  the  town 
of  Washington,  and  a  channel  from  Wash- 
ington to  Greenville,  6  ft.  deep  at  mean  low 
water,  and  75  ft.  wide.  The  amount  of  ma- 
terial to  be  removed  is  estimated  at  .392,000 
cu.  yds.  below  Washington,  and  194,000  cu. 
yds.  above  Washington.  It  is  intended  to 
award  the  work  as  a  whole  or  for  Pamlico 
and  Tar  Rivers  separately,  to  one  or  two  bid- 
ders. The  material  to  be  removed  is  believed 
to  be  mud  and  sand,  mixed  with  shells,  roots 
and  stumps. 

Ohio. 

•'•Bids  will  be  received  until  10  a.  m.,  Dec. 
31,  by  Board  of  Commissioners,  Cuyahoea 
County  Bldg.,  Cleveland,  O.,  for  installing  a 
lawn  sprinkling  system  on  the  new  Court 
House  grounds,  all  in  accordance  with  the 
plans  and  specifications  prepared  by  the  Coun- 
ty Engineer,  and  approved  by  this  commis- 
sion. Specifications  and  blank  form  of  pro- 
posal may  be  obtained  from  the  clerk  of  the 
commission,  at  the  office  of  the  commission 
in  the  new  court  house,  Lakeside  .'Vve.  Eacn 
proposal  iTiust  be  accompanied  by  a  certified 
check  on  a  solvent  bank  in  the  County  of 
Cuyahoga,  Ohio,  in  the  sum  of  $250.  J.  J. 
Boyle   is   Secretary  of  the  commission. 

^•Bids  will  be  received  until  3  p.  m..  Jan. 
30,  by  Oscar  Wenderoth.  Supervising  .'\rchi- 
tect.  Treasury  Department,  Washington.  D. 
C.,  for  the  construction  complete,  including 
plumbing,  eas  piping,  heating  apparatus,  elec- 
tric conduit  and  wiring,  and  lighting  fixtures 
of  the  United  States  post  office  at  Bellefon- 
taine,  O.  The  building  is  one  story  and  base- 
ment, with  a  ground  area  of  approximately 
5,000  sq.  ft.  Fireproof  construction;  stone 
and  brick  facing,  tin  roof.  Drawings  and  spec- 
ifications may  be  obtained  from  the  custodian 
of  site  at  Bellefontaine,  O.,  or  at  the  discre- 
tion of  the  Supervising  .\rchitect. 

Oklahoma. 

^Bids  will  be  received  untd  2  p.  m.,  Jan. 
2,3,  by  Commissioner  of  Indian  .\ffairs.  Wash- 
ington. D.  C,  for  furnishing  materials  and 
labor  for  the  erection  of  a  brick  dining  hall 
at  the  Cheyenne  and  Arapaho  Indian  School. 
Okla. 

Pennsylvania. 

®L.  S.  Shoemaker  &  Co..  Pottstown.  Pa.. 
have  been  awarded  the  contract  by  the  Phila- 
delphia &  Reading  Ry.  for  the  structural  slvcl 
work  on  Pier  .\'o.  38,  South  WlKlt^.v  riula- 
delphia. 

Texas. 

^.Bids  will  he  received  until  Jan.  II  bv 
C;ommissioners'  Court,  Presidio  County,  Mar- 
fa.  Tex.,  for  steel  vault  cases.  Plans  may  be 
had  by  applying  to  J.  H.  Taff.  Connly  Clerk 


4«Bids  will  bi  nccivcd  until  11  a.  m..  Dec. 
30.  by  John  M.  .\Inrch,  County  Auditor,  Gal- 
veston, Tex  '  .ilk- 
head  at  the  a  -ile 

lane  down  ti.^   .  .    .   .^  .   ,...w>    for 

$.50  must  accompanv  each  bid. 

City  Council  of  Beaumont,  Tex.,  is  to  secure 
an  option  on  4,300  ft.  of  water  front  along 
the  Neches  River  with  a  view  to  erecting 
docks.     C.  L.  Scherer  is  City  Engineer. 

Bids  were  opened  Dec  1 1  nt  the  office  of 
the  U.  S.  Engineer,  (•  Ytx..   for  the 

construction  of  a  brus!  like  4.500  ft. 

long.  Isaac  Heffron,  at  }.j.i>-,i,,i  per  lin.  ft., 
was  the  low  bidder. 

Virginia. 

4"Bids  will  be  received  until  11  a.  m.,  Jan 
18,  by  H.  R.  Stanford.  Chief  of  Bureau  of 
Yards  &  Docks,  Ka\-y  Departme--  "'  '  ng- 
ton,  D.  C,  for  a  hydro-pneuma;  •   in 

the   foundry  at  the  navy  yard.    ;.  \'a- 

The  cost  is  estimated   at  $1,800. 

4"Bids  will  be  received  until  U   'an 

18  by  H.  R.  Stanford,  Chief  Bur.  -ds 

&     Docks,     Navy     Department.  .'on. 

D.  C.  for  two  sets  of  quarters  for  magazine 
attendants  at  the  U.  S.  Naval  magazine.  St 
Juliens  Creek,  Norfolk,  Va.  The  amount 
available  for  the  work  is  $7,000. 

^•Bids  will  be  received  until  noon,  Jan  20, 
by  Lieut.  Col.  Eveleth  Winslow,  U.  S.  Engi- 
neer, Norfolk,  Va..  for  dredging  in  James 
River,  Va. 

West  Virginia. 

4*Bids  will  be  received  until  3  p  m..  Jan. 
28,  by  Oscar  Wenderoth.   S  -•  .Archi- 

tect, Treasury  Department,  \  i.  D.  C, 

for  the  construction  com]  icu-.  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits,  and  wiring  wu-r':..r  lu'bnng  fix- 
tures and  approaches  of  the  '  tes  post 
office  at  Elkins,  W.  Va.  Ti  ^-  is  two 
stories  and  basement  and  has  a  ground  area 
of  approximately  5,730  sq.  ft  First  floor  only 
fireproof ;  stone  facing  and  tin  roof.  Draw- 
ings and  specifications  may  be  obtained  from 
the  custodian  of  site  at  Elkins,  W.  Va.,  or  at 
the  discretion  of  the  Supervisine  .\rchitect. 

Wisconsin. 

•{•Bids  will  be  recoi\cd  until  10  a.  m..  Jan. 
4,  by  Martin  Plehn.  Milwaukee  County  Clerk. 
Milwaukee.  Wis.,  for  furnishing  all  the  ma- 
terial and  doing  all  the  work  necessar>-  and 
required  in  the  erection  and  mmpletinn  n(  a 
dormitory  and  a  hospital  bir'  'lil- 

waukee    County    Home    for  il- 

dren  in  the  town  of  Wa"-    ■  -.ce 

with  revised  plans  and  m 

office.     Complete  or  sei'  ,  ;he 

several  branches  of  work  may  be  sulimilted. 
Complete  bids  shall  not  include  heating. 
plumbing  and  ehcclric  wiring. 

Manufacturers  of  the  Fox  River  Vallcv  are 
considering  the  construction  of  •• 
voirs  on  the  Wolf  Kiver.  '^^  mi!' 
pleton.     It   i«   •■  '    ■''  '    •' 


cost  about  J 
matter  will  !" 
laturc.  John 
interested. 


-cr- 

^:rd 

•he 
.;is- 
Beggs,    Milwaukee,    Wis.,  is 

Canada. 


•{•Bids  will  be  rc.-cived  \ 
24,  by  Chairman  Board  of 
Man.,  at  the  olTicc  of  M    ' 
for   the   mnmit'aclurc   .i 
Terminal  Station.  Wi- 
W.  stcpdown  trail - 
sories  comi''«''e      ' 
i heal  ion 
at  the 
|i.irMiui;i 


in 
-8. 

■lie 


be  held 


Ibis      llM'lllll 

bonds  for  a 
railro.nd    and 
plant.     U   E. 
rcnsncol,! 


ih. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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